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xfd|f] egfO

lzIff JolStsf] hGdl;b\w clwsf/ xf] . ob\olk ljleGg sf/0fn] ;a}n] lzIffsf] kx'“r kfO;s]sf] cj:yf 
kfO“b}g . c }́ klg cfwf/e"t tx sIff !–% sf] lzIff k'/f u/L k9fO 5f8\g]x¿sf] ;ª\Vof 7'n} 5 . 
cfwf/e"t tx sIff % ;Ddsf] lzIff k'/f u/L 3/fo;L ;d:ofsf sf/0f k9\g gkfPsfx¿nfO{ nlIft u/L 
cgf}krfl/s lzIff s]Gb|n] cfwf/e"t tx sIff ^–* sf] cf}krfl/s kf7\oj|mdnfO{ ;+Zn]lift 
u/L v'nf l;sfOsf ¿kdf klxnf] / bf];|f] txsf sIff ;~rfng u/]sf] 5 . pd]/ / ;dosf] 
aGb]h gu/L :yfgLo ;d'bfo / l;sf?sf] pko'St ;dodf sIff ;~rfng u/L b'O{ jif{sf] 
cjlwdf cfwf/e"t tx sIff ^–* ;/xsf] lzIff lbg] pb\b]Zon] v'nf l;sfO cGtu{t bf];|f] 
txdf k7g kf7g u/fpg of] k':ts tof/ kfl/Psf] xf] . 

v'nf l;sfO cGtu{t l;sf?n] klg cfwf/e"t txsf] cGTodf lnOg] lhNnf :t/Lo k/LIffdf 
;xefuL x'g' kg]{ ePsfn] d"ntM o;df klg cf}krfl/s kf7\oj|mds} ljifoj:t' ;d]l6Psf 
5g\ . ob\olk o;df kf7\of+zsf] k|:t'tLs/0f, cEof; ;+of]hg / l;sf?sf ?lr, Ifdtf / 
rfxgfnfO{ oyf;Dej ;d]6L ;/nLs/0f ul/Psf] 5 . v'nf l;sfOsf] dd{cg';f/ o;df 
l;sf?n] cfk\mgf] Ifdtf ltvfg]{, Jofjxfl/s 1fgnfO{ ;}b\wflGts agfpg], cGt/lj|mof / 5nkmn 
ug]{ tyf k9]/ / u/]/ l;Sg] k|z:t cj;/ kfpg] 5g\ . o; k':tssf] lzIf0f l;sfOdf l;sf? 
;lj|mo nfes / lzIfs ;xhstf{sf ¿kdf /xg] 5g\ / l;sf?n] 1fgnfO{ Jofjxfl/s ¿kdf 
cfTd;ft\ u/L ltgsf] :t/Ls/0f, juL{s/0f / ljlzi6Ls/0f ug]{ 5g\ eGg] ck]Iff ul/Psf] 5 . 

o; ‘lj1fg tyf jftfj/0f , bf];|f] tx’ sf] d:of}bf n]vg >L /fs]z >]i7, >L /fdk|;fb clwsf/L / 
>L /fdk|;fb ;'j]bL;lxtsf] sfo{bnaf6 ePsf] lyof] eg] o;df k|fljlws ;Nnfx 8f= ljb\oFgfy 
sf]O/fnfsf] /x]sf] lyof] . k|:t't k':tssf] t];|f] kl/dfh{g tyf n]vg sfo{ >L lbjfs/ 9'ª\u]n, 
>L afns[i0f u}/], >L uf]lkrGb| kf}8]n, >L nIdLlszf]/ ;'j]bL, >L ;t]Gb|nfn s0f{ / >L ?b|k|;fb 
e6\6/fO{;d]t /x]sf] ;ldltaf6 ePsf] xf] eg] d"Nofª\sg sfo{ >L o'j/fh clwsf/Laf6 ePsf] 
xf] . k':tssf] efiff ;Dkfbg sfo{ >L ?b|k|;fb e6\6/fO{n] ug'{ePsf] xf] eg] o;sf] 6fOk ;]l6ª tyf 
n]cfp6 l8hfOg >L ho/fd s'O“s]nn] ug'{ ePsf] x'“bf pxf“x¿ ;a}nfO{ s]Gb| wGojfb k|bfg ub{5 .

o; k':tsnfO{ ;s];Dd q'l6/lxt agfpg] k|of; ul/Psf] 5 . tyflk o;df efiffz}nL, k|:t'tLs/0f 
h:tf kIfdf c }́ sdLsdhf]/L x'g ;S5g\ . o;sf] ;'wf/sf nflu ;Dab\w l;sf?, lzIfs / 
;/f]sf/jfnfaf6 k|fKt x'g] /rgfTds ;'´fjsf] s]Gb| ;w}“ ck]Iff ub{5 . 

cgf}krfl/s lzIff s]Gb|



ljifo ;"rL

kf7sf] j|md zLif{s k[i7 ;ª\Vof

!= gfk !

@= ult !!

#= ;/n oGq @!

$= rfk #%

%= sfo{, zlSt / ;fdYo{  $*

^= tfk ^)

&= k|sfz &@

*= Wjlg *#

(= r'DasTj  (@

!)= ljb\o't (%

!!= kbfy{ !)^

!@= ld>0f   !!&

!#= cDn, Iff/ / nj0f !@$

!$= wft' / cwft' !@*

!%= ;hLjx¿ !#%

!^= sf]if / tGt' !$!

!&= hLjg k|lj|mof !$*

!*= jftfj/0f / o;sf] ;Gt'ng !%%

!(= jftfj/0f / lbuf] ljsf; !^!

@)= k[YjL !&)

@!= u|x, tf/f / tf/fd08n !*@ 



lj1fg tyf jftfj/0f, tx – @  1

PsfO !    gfk (Measurement)

xfd|f] b}lgs hLjgdf xfdLnfO{ gfksf] cfjZostf x'G5 . bfn, rfdn, lrgL h:tf j:t'x¿ 

k;naf6 lsGbf t/fh'df hf]lvG5 . sk8f, 8f]/L, lah'nLsf] tf/ lsGbf uh jf ld6/ 

:s]ndf gflkG5 eg] t]n, dl6t]n cflb j:t' lsGbf ef“8f]n] gflkG5 . xfd|f] b}lgs hLjgdf 

o:tf c? y'k|} sfdx¿ xfdL u5f}{“ . 

klxn] klxn] 7fp“cg';f/ gfksf km/s km/s PsfO k|of]u x'Gy] . dfkgsf PsfOdf Ps¿ktf 

lyPg . ;+;f/el/ dfkgsf PsfOdf Ps¿ktf sfod xf];\, dfkg j}1flgs, ljZj;gLo 

/ ;lhnf] xf];\ eGg] pb\b]Zon] k|fdfl0fs PsfOx¿sf] k|of]u ug{ yflnof] . 

s'g} klg j:t' jf k|lj|mofsf] u'0fnfO{ xfdL ef}lts kl/df0f eG5f}“ . j:t' jf k|lj|mofsf] 

ef}lts kl/df0f k|ToIf jf ck|ToIf ¿kdf dfkg ug{ ;lsG5 . s'g} klg ef}lts kl/df0f 

dfkg ug{ agfOPsf] ef}lts kl/df0fsf] :6\of088{ kl/df0f (Standard value) nfO{ PsfO 
(Unit) elgG5 . 

ef}lts kl/df0fsf PsfOx¿nfO{ b'O{ efudf af“8\g ;lsG5 . tL x'g\ – cfwf/e"t PsfO 

/ tThGo PsfO .

cfwf/e"t PsfO (Fundamental Unit): cfkm\gf] :jtGq cl:tTj ePsf / c¿ PsfOdf 

e/ gkg]{ gfksf PsfOnfO{ cfwf/e"t PsfO (Fundamental Unit) elgG5 . nDafO, lk08, 

;do, wf/f ljb\o't, tfkj|md, k|sfzsf] tLj|tf / kbfy{sf] kl/df0f cfwf/e"t ef}lts 
kl/df0f x'g\ . oL ef}lts kl/df0fsf PsfOx¿ g} cfwf/e"t PsfO x'g\ . 

tThGo PsfO (Derived Unit) M c¿ PsfOdf e/ kg]{ gfksf PsfOnfO{ tThGo 
PsfO elgG5 . tThGo PsfOx¿ b'O{ jf ;f]eGbf a9L cfwf/e"t PsfO ldn]/ ag]sf 
x'G5g\ . If]qkmn, cfotg, 3gTj, ult, k|j]u, cflbsf PsfOx¿ tThGo PsfO x'g\ . 

tThGo PsfOx¿nfO{ cfwf/e"t PsfOx¿df 6'j|\mofpg ;lsG5 . 

gfksf c¿ PsfOdf e/ gkg]{ / cfk\mgf] :jtgq cl:tTj ePsf gfksf PsfOnfO{ 

cfwf/e"t PsfO elgG5 eg] cfwf/e"t PsfOdf e/ kg]{ gfksf PsfOnfO{ tThGo 

PsfO elgG5 .
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cfxf, Sof dHhf Û d}n] t ;lhn} of] kmNofssf] 

6'j|mfsf] nDafO, rf}8fO / df]6fO ?n/n] 

gfk]“ . d]/f] efudf gfk lngsf nflu lgoldt 

cfotfsf/ j:t' k/]5 . 

d]/f] efudf rflx“ s:tf] lrh k/]5 . of] kftsf] nDafO 
lng cl3b]lv k|oTg u/]sf] Û hlt k6s gfKof] Tolt 

g} k6s km/s km/s gfk cfp“5 . lar efuaf6 gfk 

lnof] w]/} gfk cfp“5, 5]paf6 lnof] sd gfk cfp“5 . 

rf}8fO gfKbf klg To:t} eof] . d]/f] efudf rflx“ gfk 

lng clgoldt j:t ' k/]5 . 

cfwf/e"t PsfO / tThGo PsfOdf km/s 

cfwf/e" PsfO (Fundamental Unit) tThGo PsfO (Derived Unit)

!= gfksf c¿ PsfOdf e/ kb}{gg\ .

@= cfwf/e"t PsfOx¿nfO{ cGo PsfOdf 

   6'j\mofpg ;ls“b}g .

#= cfwf/e"t PsfOx¿ ;ft cf]6f 5g\ . 

!= gfksf c? PsfO -cfwf/e"t_ df e/ k5{g\ . 

@= tThGo PsfOnfO{ cfwf/e"t PsfOdf 

    6'j\mofpg ;lsG5 . 

#= tThGo PsfOx¿ cgluGtL 5g\ . 
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lrqdf lbOPsf] lstfasf] If]qkmn / cfotg slt xf]nf <

lbOPsf] ,

nDafO = 25 ;]ld 

rf}8fO = 18 ;]ld

df]6fO = 1.5 ;]ld

ca, 

If]qkmn  = nDafO x rf}8fO

  = 25 ;]ld x 18 ;]ld 

  = 450 ju{;]ld

t;y{ lstfasf] If]qkmn = 450 ju{ ;]ld 5 . 

nDafO, rf}8fO / df]6fO÷ 

prfO u'0fg u/L cfotg 

kTtf nufpg ;lsG5 . 

cfotg = nDafO x rf}8fO 

x df]6fO, cfotgsf] ;fgf] 

PsfO 3g;]ld / 7'nf] PsfO 

3g ld6/ xf]

nDafO / rf}8fO u'0fg 

u/L If]qkmn kTtf nufpg 

;lsG5 . 

If]qkmn = nDafO x rf}8fO

;fgf] j:t'sf] gfk ;]ld PsfOdf 

lnOG5, clg If]qkmnsf] PsfO 

klg ju{;]ld -;]ld@_ x'G5 .

lglZrt nDafO, rf}8fO / prfO x'G5 . 

?n/ jf d]hl/ª 6]kn] gfk lng ;lsG5 . 

hldgsf] 7'nf] e"efu, nfdf] ;8s cflbsf] 

gfk lsnf]ld6/ PsfOdf lnOG5 clg 

If]qkmnsf] PsfO klg ju{ lsnf]ld6/ 

-lsld@ _ x'G5 . 

hldgsf] ;fgf] efu af/L, k'n 

h:tf j:t'x¿sf] gfk ld6/ 

PsfOdf lnOG5, clg If]qkmnsf] 

PsfO klg ju{ ld6/ -ld6/@_ 
x'G5 . 

lgoldt j:t'

lj1fg

 !

 @

#

$
%

^

18 ;]ld

1.
5 

;
]ld

25
 ;

]ld
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km]l/, 

cfotg =  nDafO x rf}8fO x df]6fO 

  = 25 ;]ld x 18 ;]ld x 15 ;]ld 

  = 675 3g ;]ld 5 . 

t;y{ lstfasf] cfotg 675 3g ;]ld 5 .

sfo{snfk 

tkfO{“sf] k':tssf] If]qkmn / cfotg slt slt 5, kTtf nufpg'xf];\ . 

ca kft, 9'ª\ufsf] 6'j|mf, O“6fsf] 6'j|mf cflb clgoldt j:t'x¿sf] If]qkmn tyf cfotg 

s;/L lgsfNg] t < s] clgoldt j:t'x¿sf] lglZrt nDafO, rf}8fO tyf df]6fO -prfO_ 

x'G5 <

nf} cfpg'xf];\ , klxnf s]xL ;dtn ;tx ePsf clgoldt j:t'x¿sf] If]qkmn kTtf nufcf}“ . 

 ;aeGbf klxn] Pp6f u|fkm k]k/, kft / 9'ª\ufsf] 6'j|mf lng'xf];\ .   

 u|fkm k]k/df kft / 9'ª\uf /fVg'xf];\ . kft / 9'ª\ufsf] jl/kl/ k]lG;nn] 3]/f  

 nufpg'xf];\ . ca kft / 9'ª\ufnfO{ u|fkm k]k/af6 lgsfNg'xf];\ . 

 kftsf] 3]/fleq slt cf]6f ;fgf 

 sf]7fx¿ 5g\ uGtL ug{'xf];\ . 
 3]]/f5]psf] sf]7f uGtL ubf{ h'g 

 sf ]7fsf ] cfwf efu;Dd 

 3]/fleq k/]sf] 5, To;nfO{ klg 
 Pp6f sf]7f g} dfg]/ uGtL 
 ug{'xf];\ . 

 kftsf] 3]/fleq /x]sf hDdf  

 ;fgf sf]7fx¿sf] ;ª\Vof hlt 5, Tolt ju{;]ld To; kftsf] If]qkmn x'G5 . 

 pbfx/0fsf nflu dfgf } “  kftsf ] 3 ]/f leq 54 cf ]6f ;fgf sf ]7fx¿ 

 5g\ eg] To; kftsf] If]qkmn 54 ju{;]ld x'G5 lsgeg] u|fkm k]k/sf] x/]s ;fgf 

 sf]7fsf] If]qkmn 1 ju{;]ld x'G5 . 
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 To:t} k|sf/n] 9'ª\ufsf] 3]/fleq /x]sf ;fgf sf]7fx¿sf] ;ª\Vof klg uGtL ug{'xf];\ / 

 9'ª\ufsf] If]qkmn kTtf nufpg'xf];\ . 

xfdLn] clgoldt j:t'sf] cfotg lgsfNg' kg]{5 . clgoldt j:t'sf] cfotg 

kTtf nufpg] ;DaGwdf k|efn] cl3Nnf] ;fn l;s]sf] s'/fsf] ;D´gf ub{} pgn] 

u/]sf] lj|mofsnfk o;k|sf/ lyof] . k|efn] s] s] ul/g\ x]/f}“ x} t .

k|efn] lnPsf ;fdu|Lx¿ – Pp6f d]hl/ª l;lnG8/, Pp6f 9'ª\ufsf] ;fgf] 6'j|mf, 30 ;]ld 

3g;]ld 
-kl5sf] cfotg

3g;]ld 
-cl3sf] cfotg

hlt nfdf] wfuf]sf] 6'j|mf / clnslt kfgL . 

k|efn] s] s] ul/g\ t < 

 d]hl/ª l;lnG8/df clnslt kfgL /flvg\ / 

 kfgLsf] cfotg -70 3g ;]ld_ tn lbOPsf] 

 h:tf] tflnsfdf gf]6 ul/g\ . 

 wfuf]n] 9'ª\ufsf] 6'j|mf af“lwg\ / 9'ª\ufdfq k'/f 

 8'Ag] u/L wfuf] ;dft]/ /flvg\ . 

 9'ª\uf kfgLdf 8'Abf kfgLsf] ;tx s]xL a9\of] . 

 ;tx a9\bf kl5sf] kfgLsf] cfotg -70 3g 

 ;]ld_ klg gf]6 ul/g\ . 

j:t'  d]hl/ª l;lnG8/df kfgLsf] cfotg kfgLsf] cfotgdf km/s

 cl3 kl5

!= 9'ª\uf  70 3g ;]ld 70 3g ;]ld  5 3g ;]ld -9'ª\ufsf] 6'j|mfsf]   
   cfotg_

 9'ª\uf /fVg'cl3sf] kfgLsf] cfotg / 9'ª\uf /fv]kl5sf] cfotgsf] km/s lgsflng\ . 
 ;f]xL km/s cfotg -5 3g ;]ld_ a/fa/ g} 9'ª\ufsf] 6'j|mfsf] cfotg /x]5 egL kTtf nufOg\ . 

lj|mofsnfk 

tkfO+{n] klg k|efn] u/] h:t} u/L Pp6f 9'ª\ufsf 6'j|mfsf] cfotg lgsfNg] k|of; 

ug{'xf];\ x} t Û
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s'g} j:t'sf] lk08 (Mass) s;/L kTtf nufOG5 t <

yfnL ‘s’ yfnL ‘v’

cfn'1 lsu|f 9s

lrq M ef}lts t/fh' (Beam Balance)

lrq x]g{'xf];\ t Û clxn];Dd tkfO{“n] lsgd]n ubf{ t/fh'df slt ;fdfg hf]v]/ lnO;Sg'ePsf] 

xf]nf xlu Û t/fh'sf] Psflt/ -yfnL ‘s’_ df 9s /fv]/ csf]{ -yfnL ‘v’_ df ;fdfg 

/flvG5 / t/fh'sf] af/ (beam) nfO{ ;Gt'ngdf NofOG5 . ;Gt'ngdf Nofpg yfnL ‘v’ 

df ;fdfg s]xL yKg'kg]{ jf l´Sg'kg]{ klg xf]nf xlu Û

dfly t/fh'df hf]lvPsf] cfn'sf] lk08 Ps lsu|f a/fa/ b]lvG5, xf]Og t < 

j:t'sf] lk08sf] gfk ef}lts t/fh'df hf]v]/ kTtf nufOG5 .

sfo{snfk 

!= tkfO+{sf] 7fp“df bf]sfgbf/ -k;n]_ n] t/fh'df j:t'sf] lk08 hf]Vg slt slt tf}nsf 
 9sx¿ k|of]u u5{g\, kTtf nufO{ ;"rL tof/ ug{'xf];\ . 

@= ;'g k;n]n] ;'gsf] lk08 hf]Vg slt slt tf}nsf 9sx¿ k|of]u ubf{ /x]5g\, 

 kTtf nufO{ ;"rL tof/ ug{'xf];\ . 

#= dfly lbOPsf afx]s tkfO“{sf] 7fp“ j/k/ j:t'sf] lk08 s;/L gflk“bf] /x]5 < c¿ 

 klg tl/sf 5g\ ls < kTtf nufpg'xf];\ .
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;D´L /fvf}“ 

!= gfkaf6 dfq} j:t'sf] l7s kl/df0f yfxf kfOG5 . 

@= s'g} j:t'sf] gfk eGgfn] s'g} k|dfl0ft gfk;“u t'ngf ug{' xf] . 

#=  gfksf c¿ PsfOdf e/ gkg]{ gfksf PsfOnfO{ cfwf/e"t PsfO elgG5 eg] 

 cfwf/e"t PsfOdf e/ kg]{ gfksf PsfOnfO{ tThGo PsfO elgG5 . 

$= lgoldt cfotfsf/ j:t'sf] If]qkmn lgsfNg lgDg lnlvt ;"q k|of]u ul/G5 M

   If]qkmn = nDafO x rf}8fO 

%= lgoldt cfoftsf/ j:t'sf] cfotg lgsfNg lgDg lnlvt ;"q k|of]u ul/G5 M

  cfotg = nDafO x rf}8fO x prfO  

^=  clgoldt j:t'sf] If]qkmn u|fkm k]k/af6 / cfotg d]hl/ª l;lnG8/sf] ;xof]uaf6 

 kTtf nufOG5 . 

&= j:t'sf] lk08 ef}lts t/fh'af6 kTtf nufOG5 . 

 cEof; 

!= l7s pTt/df uf]nf] 3]/f nufpg'xf];\ . 

 s_  tnsf dWo] s'g PsfO cfwf/e"t PsfO xf]Og <

  c_ lsnf]u|fd  cf_ ;]s]G8  O_ Go'6g O{_ ld6/

 v_ 20 ;]dL nfdf] / 10 ;]ld rf}8f k\mNofssf] If]qkmn slt x'G5 <

  c_ 200 j=;]ld cf_ 30 j=;]ld  O_ 2 j=;]ld O{_ 400 j=;]ld

 u_  tnsf dWo] s'g rflx“ tThGo PsfO xf] <

  -c_ s]lNeg -cf_ ;]s]G8  O_ h'n  O{_ lsnf]u|fd

@= 5f]6f] pTt/ lbg'xf];\ M

 -s_ lgoldt / clgoldt j:t' eg]sf s] x'g\ < 
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 -v_ lgoldt cfotsf/ j:t'sf] If]qkmn kTtf nufpg] tl/sf s] xf] < 

 -u_ clgoldt j:t'sf] cfotg s;/L kTtf nufOG5 < 

 -3_ s'g} j:t'sf] lk08 slt 5 eg]/ yfxf kfpg] tl/sf s] xf] < 

 -ª_ xfd|f] b}lgs hLjgdf gfksf] s] dxTTj 5 < 

 -r_ cfwf/e"t PsfO s]nfO{ elgG5 < s'g} 3 cf]6f cfwf/e"t PsfOsf] cbfx/0f   

  lbg'xf];\ . 

 -5_ tThGo PsfO eg]sf] s] xf] < s'g} 3 cf]6f tThGo PsfOsf] pbfx/0f lbg'xf];\ .

#= Pp6f ;Unf] O“6fsf] nDafO 18 ;]ld, rf}8fO 8 ;]ld / prfO 5 ;]ld 5 eg] To; 

 O“6fsf] If]qkmn / cfotg slt slt x'G5, kTtf nufpg'xf];\ .

$= tn lbOPsf] lrqdf kfgLdf 8'a]sf] j:t'sf] 

 cfotg slt xf], kTtf nufpg'xf];\ . kl5 230 3g;]ld
klxn] 175 3g;]ld

%= km/s n]Vg'xf];\ M

 s_ lgoldt j:t' / clgoldt j:t' 

 v_ cfwf/e"t PsfO / tThGo PsfO
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:jfWoog v08

PsfO ! M gfk

nDafO PsfO —;]lG6ld6/ -cm_ nDafO PsfO —ld6/  -m_ 

lk08 PsfO —u|fd -gm_  lk08 PsfO — lsnf]u|fd -kg_ 

;do PsfO— ;]s]G8 -s_  ;do PsfO — ;]s]G8 -s _ 

CGS gfksf PsfO k|0ffnL MKS gfk PsfO k|0ffnL 

gfk PsfO k|0ffnL 

FPS PsfO k|0ffnL  SI gfk PsfO k|0ffnL 

nDafO PsfO — k'm6 -ft_  nDafO PsfO  — ld6/ -m_ 

lk08 — kfpG8 -lb_  lk08 PsfO — lsnf]u|fd -kg_ 

;do — ;]s]G8 -s_  ;do PsfO — ;]s]G8 -s_ 

   ljb\o't\ PsfO — PlDko/ -Amp_ 

   tfkj|md PsfO — s]lNeg -k_ 

   k|sfzsf] rlDsnf]kgf PsfO — s]G8]nf -cd_ 

   kbfy{sf] dfqf PsfO — df]n -mol_ 

b'/Lsf PsfOx¿ -ld6/ PsfO tyf o;sf] pkPsfO / u'0fsx¿_ 

10 ldlnld6/ (mm) = 1 ;]lG6ld6/ 

10 ;]lG6ld6/ (cm)  = 1 8]l;ld6/ 

10 8]l;ld6/ (dm) = 1 ld6/ 

10 ld6/ (m)   = 1 8]sfld6/ 

10 8]sfld6/ (Dm) = 1 x]S6f]ld6/ 

10 x]S6f]ld6/ (Hm) = 1 lsnf]ld6/ 

1,000 ldld  = 1 ld6/ 

100 ;]ld  = 1 ld6/

1,000 ld6/  = 1 lsld
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lk08sf PsfOx¿ -lsnf]u|fd PsfO tyf o;sf pkPsfO / u'0fsx¿_ 

10 ldlnu|fd = 1 ;]lG6ld6/ 

10 ;]lG6u|fd = 1 8]l;u|fd

10 8]l;u|fd = 1 u|fd 

10 u|fd  = 1 8]sfu|fd

10 8]sfu|fd = 1 x]S6f]u|fd

10 x]S6f]u|fd = 1 lsnf]u|fd

;dosf PsfOx¿ 

60 ;]s]G8 = 1 ldg]6

60 ldg]6 = 1 306f

24 306f =   1 lbg

30 lbg    = 1 dlxgf 

12 dlxgf = 1 jif{ 

7  lbg = 1 xKtf

4  xKtf = 1 dlxgf 

52 xKtf = 1 jif{ 

365 lbg = 1 jif{ 

kl/of]hgf sfo{ M

1.  ;nfOsf] a6\6f, HofldtL afs; / lj1fg lstfasf] nDafO, rf}8fO / df]6fO gfkL 

 cfotg lgsfNg'xf];\ .

1,000 ldu|f = 1 u|fd 

1,000 u|fd = 1 lsu|f

100 lsu|f = 1 lSjG6n

1,000 lsu|f = 1 6g
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PsfO @     ult (Velocity)

lxhf] d}n] ;dfrf/df ;'g]“, ‘w]/} j]un] xf“s]sf] x'gfn] df]6/ ;8saf6 tn v:of] . 

g]kfnuGhdf lxhf] cfPsf] x'/Lsf] j]u 200 lsnf]ld6/ k|lt3G6f lyof]’ cflb .

j]u (speed) eg]sf] s] xf] t < 

cl3Nnf] dlxgf /fh'sf] 6f]ndf bf}8 k|ltof]lutf ePsf] lyof] . 100 ld6/ bf}8df /fh'n] 

pSt bf}8 25 ;]s]G8df k'/f u/L k|yd eof] . pd]zn] eg] pSt bf}8 28 ;s]G8df 

k'/f u/L bf];|f] eof] / cfo'if rflx“ 32 ;]s]G8df k'/f u/L t];|f] eof] . tL ltg hgfdWo] 

x/]sn] Ps ;]s]G8df cf};t slt b'/L kf/ u/]5g\ t < 

s'g} j:t'n] Ps PsfO ;dodf kf/ u/]sf] b'/L g} To; j:t'sf] j]u xf] . 

;"qab\w ubf{, 

   j]u =     

SI k|0ffnLdf j]usf] PsfO ld6/ k|lt ;]s]G8 (m/s) x'G5 .

!= /fh'n] Ps ;]s]G8df kf/ u/]sf] b'/L =  

 o;y{, /fh'sf] j]u = 4 ld6/ k|lt;]s]G8 -cyf{t\ 4 ld÷;]_

@= pd]zn] Ps ;]s]G8df kf/ u/]sf] b'/L = 

 o;y{ pd]zsf] j]u = 3.5 ld6/ k|lt;]s]G8 -cyf{t\ 3.5 ld÷;])

#= cfo'ifn] Ps ;]s]G8df kf/ u/]sf] b'/L = 

 o;y{ cfo'ifsf] j]u = 3.1 ld6/ k|lt;]s]G8 -cyf{t\ 3.1 ld÷;])

kf/ u/]sf] b'/L (m)

nfu]sf] ;do (s)
= 3.1 ld6/÷;]s]G8

100 ld6/ 
   28 = 3.5 ld6/

100 ld6/ 
    32 = 3.1 ld6/

100 ld6/ 
    25 = 4 ld6/
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tkfO{“n] /fhdfu{df ljb\ofno, c:ktfn tyf dfgj a:tL ePsf] 7fp“df 6«flkms ;fOg 

af]8{df ‘ult ;Lldt’ n]lvPsf] b]Vg'ePsf] xf]nf . 

ult (Velocity) eg]sf] s] xf] t < 

xfdL ;fdfGo af]nLrfnLdf j]u / ult zAbx¿nfO{ p:t} tl/sfn] k|of]u u/]sf]] kfp“5f}“ . 

t/ logLx¿sf] cy{df leGgtf 5 . tn lbOPsf] pbfx/0f cWoog ug{'xf];\ . 

j]udf dfqf dfq cfp“5, lbzf;“u s'g} ;DaGw x“'b}g . To;}n] j]u :s]n/ (scalar) 
kl/0ffd xf] . 

ultdf dfqf / lbzf b'j} cfp“5 . To;}n] ult e]S6/ (vector) kl/0ffd xf] .

s'g} j:t'n] Ps PsfO ;dodf lglZrt lbzflt/ kf/ u/]sf] b'/LnfO{ To; j:t'sf] ult elgG5 . 

;"qab\w ubf{, ult = 

SI k|0ffnLdf ultsf] PsfO ld6/ k|lt;]s]G8 (m/s) x'G5 .  j]usf] dfg wgfTds -±_ 

tyf C0ffTds -–_ b'j} x'g ;S5 . 

ult 

;Lldt

kf/ u/]sf] b'/L (m) 

nfu]sf] ;do (s) 

lrq ‘s’

lrq ‘v’
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xfdL b'j}lar ldNg] s'/fx¿ 

 xfdL Ps PsfO ;dodf kf/ ul/Psf] b'/L xf}“ .

xfd|f] ;"q, j]u jf ult =

 xfd|f] SI PsfO =  -jf _

 w]/} nfdf] b'/L / ;dosf] xsdf xfd|f] PsfO =   (Km/h) 

xfdLlar km/s s'/fx¿

j]u

 lbzf;“u d]/f] s'g} ;DaGw 5}g . 

 d;“u dfqf (magnitude) dfq 5 .

 d Ps PsfO ;dodf h'g;'s} 

 lbzfdf kf/ u/]sf] b'/L x'“ . 

 d  :s]n/ kl/0ffd x'“ . 

 d]/f] dfg wgfTds -±_ dfq x'G5 . 

ult

 lbzf;“u d]/f] k|ToIf ;DaGw 5 . 
 d;“u dfqf / lbzf b'j} 5g\ . 

 d Ps PsfO ;dodf lglZrt 
 lbzfdf kf/ u/]sf] b'/L x'“ .

 d e]S6/ kl/0ffd x'“ .

 d]/f] dfg wgfTds -±_ tyf 

 C0ffTds -—_ b'j} x'g ;S5 .

dfg dfq x'g] t/ lbzf gx'g] kl/df0f :s]n/ kl/0ffd x'g\ . j]u, tfkj|md, lk08 cflb 

:s]n/ kl/0ffd x'g\ . dfg / lbzf k'/} x'g] kl/df0fnfO{ e]S6/ kl/df0f elgG5 . ult, 

k|j]u cflb e]S6/ kl/df0f x'g\ .  

kf/ u/]sf] b'/L 

nfu]sf] ;do 

ld6/

;]s]G8

lsnf]ld6/ 

3G6f
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ult

  ;dfg ult  c;dfg ult 

 d Psgf;sf] ult x'“ .   d slxn] la:tf/} t slxn] l56f] x'g]   

   ult x'“ . 

 k|To]s PsfO ;dodf kf/ x'g] k|To]s PsfO ;dodf kf/ x'g] b'/L ls   

 b'/L a/fa/ x'G5 . t sd x'G5 ls t a9L x'G5 . 

 d]/f] pbfx/0f – 38Ldf ‘;]sG8   d]/f] pbfx/0f – dflg;sf] lx“8fO,   

 ;'O{’sf] ult   ¿vsf] kft xlNng] cflb . 

= =

= =

lrq ‘s’ lrq ‘v’

lrqcg';f/ df]6/sf] cf};t ult lrqcg';f/ df]6/sf] cf};t ult  

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

 nfu]sf] ;do   nfu]sf] ;do 

 15 ld6/  22 ld6/ 

 3 ;]s]G8   10 ;]s]G8

 = 5 ld6/÷;]s]G8   =  2.2 ld6/÷;]s]G8 

lglZrt lbzfdf a/fa/ b'/L kf/ ul/G5 eg] To:tf ] ultnfO{ ;dfg ult 

(Uniform Velocity) elgG5 . lrq ‘s’ df df]6/n] k|To]s ;]s]G8df 5 ld6/ b'/L lglZrt 

lb;fdf kf/ u/]sf] 5 . o;df df]6/ ;dfg ultdf 5 . 

k|lt PsfO ;dodf lglZrt lbzfdf kf/ u/]sf] b'/L a/fa/ 5}g eg] To:tf] ultnfO{ 

c;dfg ult (Variable Velocity) elgG5 . lrq ‘v’ df uf8Ln] klxnf], bf];|f], t];|f] / 
rf}yf] ;]s]G8df kf/ u/]sf] b'/L j|mdzM 5m, 8m, 2m / 7m 5 . of] c;dfg ult xf] .
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k|j]u (Acceleration)

lgtfn] le/af6 9'ª\uf v;]sf] b]v]sL l5g\ . To;/L 9'ª\uf v:bf 9'ª\uf hlt tn ́ b}{ hfG5 
plt o;sf] ult a9\b} uPsf] ofb u/]sL l5g\ . To:t} a;df ofqf ubf{ klg cg'ej u/]sL 
l5g\ . /f]s]/ /flvPsf] a; u'8\g yfNbf a;sf] ultdf kl/jt{g cfPsf] ofb u/]sL 5g\ . 
cyf{t\ a; sd ultaf6 a9L ultdf u'8\b5 . clg u'l8/x]sf] a; /f]ls“bf s] x'G5 lg egL 
vf]lh/x]sL l5g\ s] a9L ultdf u'l8/x]sf] a; Ps}rf]l6 ‰jf6\6 /f]lsG5 / pgn] k|Zg 

u/]sL l5g\ ls ult la:tf/} 36fp“b} /f]lsG5 < of] klg ;f]r]sL l5g\  . sd ultaf6 a9L 
ultdf cfpg xf];\ jf a9L ultaf6 sd ultdf cfpg xf];\, s]xL ;do nfUg] /x]5, xf]Og 

t < Ps PsfO ;dodf s'g} j:t'sf] ultdf x'g] kl/jt{g b/nfO{ To; j:t'sf] k|j]u elgG5 . 

 s'g} j:t'sf] k|j]u eg]sf] To; j:t'sf] ultdf Ps PsfO ;dodf x'g] kl/jt{g b/ xf] . 

 k|j]usf] ;"q, k|j]u  = 

 SI k|0ffnLdf k|j]usf] PsfO ld6/ k|lt ;]s]G8@ (m/s2) x'G5 .

ult / k|j]u ;DaGwL olt s'/fx¿ dgg ul/;s]kl5 rGb|snfnfO{ cfh laxfg df]6/ 

r9]/ cfp“bf 8«fOe/sf] cl3lNt/ /x]sf] 7'nf] 38L h:tf] j:t' (Speed meter) df b]v]sf] 

s'/f ofb cfof] . rGb|snfn] cfk'mnfO{ ofb cfPsf] s'/fsf] cfwf/df Tof] uf8Lsf] k|j]u 

slt lyof], yfxf kfpg lgDglnlvt tl/sfn] lx;fa ul/l5g\ M 

uf8L grNbf, ;'?sf] ult (u) = 0 ld6/÷;]s]G8

10 ;]s]G8kl5 uf8Lsf] ult (v) = 30 ld6/÷;]s]G8

ca uf8Lsf] k|j]u =  <

;"q, k|j]u  

;'?

ultdf x'g] kl/jt{g

  nfu]sf] ;do

ultdf kl/jt{g

nfu]sf] ;do

kl5sf] ult — ;'?sf] ult

   nfu]sf] ;do

-30 – 0_ ld6/÷;]s]G8

      10 ;]s]G8

=

=

=

v – u

t
=
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k|lt;]s]G8 uf8Lsf] ultdf 3 ld6/÷;]s]G8sf] b/n] kl/jt{g cfPsf] /x]5 . p;f] eP 

uf8Lsf] k|j]u 3 ld6/÷;]s]G8 k|lt ;]s]G8 /x]5, cyf{t\ uf8Lsf] k|j]u 3 ld6/÷

;]s]G82 /x]5 .

rGb|snfn] ;"q k|of]u u/]/ lx;fa u/L k|j]u kTtf nufP h:t} ;"o{dfgn] eg] ;f]xL lx;fa 

PsfOsf] 5f]6s/L ¿k k|of]u u/L o;/L u/]5g\ . 

;'?sf] ult (u) = 0 m / s

kl5sf] ult  (v) = 30 m / s 

nfu]sf] ;do (t) = 10 s 

k|j]u      (a) = ? 

;'q,   a
v u

t
ms

s
m s

s









( )

/

30 0
10

30
10

 
  

ctM uf8Lsf] k|j]u = 3 m/s2 /x]5 .

tkfO{“n] klg rGb|snf jf ;"o{dfgn] h:t} tn lbOPsf] k|Zg xn ug{ k|of; ug'{xf];\ n .

-s_ Pp6f s's'/ l:y/ cj:yfaf6 s'b\g ;'? u5{ . To; s's'/sf] ult 8 ;]G8kl5 32

 ld6/ k|lt ;]s]G8 x'G5 eg] To;sf] k|j]u slt x'G5 < 

-v_ Pp6f df]6/ 40 ld6/ k|lt ;]s]G8sf] ultdf u'l8/x]s]f 5 . 8«fOe/n] a|]s nufp“bf 

 df]6/ 10 ;]s]G8df /f]lsG5 eg] df]6/sf] ultx|f; slt xf]nf <

30 ld6/÷;]s]G8
10 ;]s]G8

3 ld6/

;]s]G8 x ;]s]G8

3 ld6/÷;]s]G8@

=

=

=
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;lD´ /fvf}“

!= j:t'n] Ps PsfO ;dodf kf/ u/]sf] b'/L To; j:t'sf] j]u (Speed) xf] . j]usf] SI 

 PsfO ld6/ k|lt ;]s]G8 xf] . 

@= j:t'n] Ps PsfO ;dodf lglZrt lbzflt/ kf/ u/]sf] b'/L To; j:t'sf] ult 

 xf] . ultsf] SI PsfO ld6/ k|lt ;]s]G8 xf] . 

#= h'g kl/df0fdf dfqf dfq cfp“5 t/ lbzf (direction) ;DalGwt x“'b}g, To:tf] 

 kl/df0fnfO{ :s]n/ (scalar) kl/df0f elgG5 . j]u, lk08, ;do, cflb :s]n/ 

 kl/0ffd x'g\ .

$= h'g kl/df0fdf dfqf / lbzf b'O{cf]6} cfp“5g\, To:tf] kl/df0fnfO{ e]S6/ (vector) 

 kl/df0f elgG5 . 

%= k|ltPsfO ;dodf a/fa/ b'/L kf/ ug]{ ultnfO{ ;dfg ult elgG5 .

^= k|ltPsfO ;dodf km/s km/s b'/L kf/ ug]{ ultnfO{ c;dfg ult elgG5 . 

&= k|ltPsfO ;dodf x'g] ultsf] kl/jt{g b/nfO{ k|j]u elgG5 . k|j]usf] SI PsfO ld6/ 

 k|lt;]s]G8 k|lt;]s]G8  (m/s2) xf] . 

cEof; 

1= l7s pTt/df /]hf -_ lrx\g nufpg'xf];\ M

 -s_ s'g} j:t'n] Ps PsO ;dodf lglZrt lbzfdf kf/ u/]sf] b'/LnfO{ s] elgG5 < 

  -c_ j]u    -cf_ k|j]u

  -O_  ult    -O{_  /]km/]G; laGb' 

 -v_ s'g} j:t'sf] k|j]u kTtf nufpg s'g ;"q k|of]u ug{'k5{ < 

  -c_  k|j]u =

  -cf_ k|j]u = 

kl5sf] ult ± ;'?sf] ult

    nfu]sf] ;do 

;'?sf] ult — kl5sf] ult

    nfu]sf] ;do 
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  -O_ k|j]u = 

  -O{+_ k|j]u  =  

 -u_ dfqf / lbzf b'j} ePsf] kl/df0fnfO{ s] elgG5 < 

  -c_  e]S6/  -cf_ /]km/]G; laGb' 

  -O_ :s]n/   -O{_ kf/ u/]sf] b'/L 

2= tn lbOPsf k|Zgx¿sf] 5f]6f] pTt/ lbg'xf];\ M

 -s_ s:tf] j:t'nfO{ l:y/ / s:tf] j:t'nfO{ cl:y/ j:t' elgG5 < 

 -v_  :s]n/ / e]S6/ kl/0ffd eg]sf s] x'\g <

 -u_ k|j]u eg]sf] s] xf] < o;sf] SI PsfO s] xf] < 

 -3_ c;dfg ult eg]sf] s] xf] < Pp6f pbfx/0f klg lbg'xf];\ . 

#= km/s n]Vg'xf];\ M

 -s_ ;dfg ult / c;dfg ult  -v_ j]u / ult

$= tn lbOPsf ;d:ofx¿ xn ug{'xf];\ M

 -s_ Plngfn] 50 ld6/ b'/L 15 ;]s]G8df k"/f ul/g\ eg] pgsf] j]u slt xf]nf < 
  -pTt/ M 3.3 m/s_ 

 -v_ 15 m/s sf] ultn] u'l8/x]sf] uf8Lsf] ult 10 ;]s]G8df 35m/s k'U5 eg] 
  To; uf8Lsf] k|j]u slt xf]nf < -pTt/ M 2m/s2)

;'?sf] ult x kl5sf] ult

     nfu]sf] ;do 

kl5sf] ult — ;'?sf] ult

    nfu]sf] ;do 
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PsfO @   ult 

tkfO{“ 3/af6 lx“8]/ ahf/ hf“b} x'g'x'G5 . tkfO{“ / 3/larsf] b'/L a9\b} 5 . clg tkfO{“n] 7fp“ 

klg k]ml//xg' ePsf] 5 . To;sf] cy{ s] xf] eg] tkfO{“ ultzLn x'g'x'G5 . ultzLn j:t'nfO{ 

cl:y/ j:t' klg elgG5 . pl8/x]sf] r/f, u'l8/x]sf] df]6/ cl:y/ j:t'sf s]xL pbfx/0f 

x'g\ . tkfO{“sf] j/k/ s] cl:y/ j:t'x¿ 5g\ t < 

ca tkfO{“sf] 3/, la?jfx¿ lah'nLsf] vDafsf] s'/f u/f}“ . s] ltgLx¿n] klg cf cfk\mgf 

7fp“ km]l//x]sf x'G5g\ < x'“b}g xlu Û To;f] eP oL j:t'x¿ l:y/ j:t' x'g\ . 

s'g} j:t'n] cfk\mgf] j/k/sf cGo j:t'x¿sf] t'ngfdf 7fp“ km]l//x]sf] 5 eg] To; 

j:t'nfO{ cl:y/ j:t' -ultzLn j:t'_ elgG5 . 7fp“ km]l//x]sf] 5}g eg] To; j:t'nfO{ 

l:y/ j:t' elgG5 . 

clxn] tkfO{“ s'g ultdf x'g'xG5 < l:y/ ls cl:y/ l:yltdf < o;sf] nflu tkfO{“n] cfk\mgf] 

l:yltnfO{ tkfO{“sf] j/k/ /x]sf 3/ jf ¿v jf cGo s'g} j:t';“u t'ngf ug{'k5{ . xf]Og 

t < tkfO{“n] t'ngf ug]{ o:tf] s'g} klg j:t'nfO{ /]km/]G; laGb' (reference point) elgG5 . 

tn lbOPsf] lrq / tflnsf cWoog ug{'xf];\ M 

 /]km/]G; laGb'  l:ylt

!= ¿v  a;  ultzLn -cl:y/_ 
@= ¿v  ofq'  ultzLn 
#= a;   ofq'  l:y/

u'l8/x]sf] a;

:jfWoog v08
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a;df a;]sf ofq'x¿ ¿vnfO{ /]km/]G; laGb' dfGbf ultzLn cj:yfdf 5g\ lsgeg] ltlgx¿n] 
klg ¿vsf] ;fk]If a; ;“u;“u} 7fp“ km]l//x]sf 5g\ . t/ a;nfO{ /]km/]G; laGb' dfGbf tL 
ofq'x¿ l:y/ l:yltdf 5g\, lsg xf]nf < s] a;df a;]sf ofq'x¿n] a;sf] ;fk]If cfk\mgf] 7fp“ 
km]l//x]sf x'G5g\ < 

ca tn lbOPsf] lrq cWoog ug{'xf];\ / tflnsfdf vfnL 7fp“ eg{'xf];\ M 

 /]km/]G; laGb'      l:ylt

!= 3/  ;fOsn ========================================

@= ;fOsn ;fOsn rfns ==============================

#= ;fOsn rfns ;fOsn ofq' =================================

$= 3/   ;fOsn ofq' =================================

%= ;fOsn ofq'  ;fOsn rfns =============================
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PsfO #    ;/n oGq (Simple Machine)

sl:;Psf] l6gsf] a6\6f vf]Ng rDrfsf] la“8 k|of]u ul/G5, lsg xf]nf < u/f}“ ef/LnfO{ 

;lhn} dfly p7fpg l3gL{ k|of]u x'G5 lsg xf]nf < xfdLn] b}lgs hLjgdf ug'{ kg]{ w]/} 

sfdnfO{ l56f], ;lhnf] / bIftfk"j{s ;DkGg ug{ ljleGg pks/0fx¿ k|of]u u5f}{“ . 

xfd|f] sfdnfO{ ;/n, l56f] / pko'St 9ª\uaf6 ;DkGg ug{ k|of]u x'g] pks/0fx¿nfO{ 

;/n oGq elgG5 . ;/n oGqx¿ k|of]u ug{ aflx/L ;fwg jf OGwg k|of]u ul/“b}g . 

oL oGqx¿ jnaf6 ;~rfng x'G5g\ . ;/n oGqsf] k|of]u u/L sfd ubf{ lgDg lnlvt 

tl/sfaf6 db\bt k'Ub5 . 

s_ sfdsf] ult a9fpg ;lsG5 .

v_  yf]/} an nufP/ w]/} nf]8 p7fpg ;lsG5 . cyf{t\ annfO{ cfjWb{g (Magnify) ug{ 

 ;lsG5 . 

u_  cfk'mnfO{ cg's'n kg]{ lbzfdf an nufP/ tf}n p7fpg ;lsG5 . 

;/n oGqsf k|sf/ 

;/n oGqx¿ ^ k|sf/sf 5g\ . tL x'g\ – pTtf]ns, l3gL{, 58\s] ;tx, kfª\u|f / la“8, 

km];f] / k]r . o; kf7df ;/n oGq pTtf]nsaf/] dfq cWoog ub}{5f}“ . 

pTtf]ns (Lever) M 

dflg;x¿n] 9'ª\uf kN6fp“bf Pp6f n7\7LnfO{ ;fgf] 9'ª\ufdf c8\ofP/ n7\7Lsf] 

5]plt/ an nufPsf] b]Vg' ePsf] 5 < o;f] lsg ul/Psf] xf] < o;f] ubf{ 9'ª\uf kN6fpg 

;lhnf] x'g] ePsf]n] o;f] ul/Psf] 

xf] . o;df k|of]u x'g] Tof] n7\7L pTtf]ns
(Lever) xf] . lglZrt laGb'df cf8 lnP/ 

3'Dg] ;f]emf] 58 -;tx_nfO{ pTtf]ns 

elgG5 . pTtf]ns h'g ljGb'df cl8Psf] 
x'G5 To;nfO{ kmnj|md (Fulcrum) elgG5 . 

9'ª\uf

;fgf] 9'ª\uf

an
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 nf]8         Okmf]6{

            kmnj|md 

kmnj|mdaf6 Okmf]6{ -an_ nufPsf] laGb' ;Ddsf] b'/LnfO{ Okmf]6{ b'/L elgG5 eg] kmnj|mdaf6 

nf]8 /fv]sf] laGb';Ddsf] b'/LnfO{ nf]8 b'/L elgG5 . Okmf]6{, nf]8 / kmnj|mdsf] l:yltsf] 

cfwf/df pTtf]ns tLg k|sf/sf x'G5g\ . tL x'g\ – k|yd bhf{sf] pTtf]ns, bf];|f] bhf{sf] 

pTtf]ns / t];|f] bhf{sf] pTtf]ns . 

k|yd bhf{sf] pTtf]nsdf Okmf]6{ / nf]8sf] lardf kmnj|md kb{5 . s}“rL, l9sL, un, 

l9sLRofp“ (Sea saw) cflb o;df kb{5g\ .

bf];|f] bhf{sf] pTtf]nsdf kmnj|md / Okmf]6{sf] lardf nf]8 kb{5 . ;/f}tf], Pskfª\u|], 

7]nfuf8L, sfutL lgrf]g]{ oGq cflb o;sf pbfx/0f¿ x'g\ . 

nf]8

nf]8

nf]8

nf]8

nf]8

nf]8

Okmf]6{

Okmf]6{

Okmf]6{

Okmf]6{

Okmf]6{

kmnj|md

kmnj|md

kmnj|md

kmnj|md

kmnj|md

kmnj|md

t];|f] bhf{sf] pTtf]nsdf kmnj|md / nf]8sf] lardf Okmf]6{ k5{ . lrD6f, kfv'/fn] ef/L 

p7fPsf] cflb o;sf pbfx/0f x'g\ . 

Okmf]6{
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pTtf]nssf] sfo{ l;b\wfGt M nf]8 / nf]8 b'/Lsf] u'0fgkmn Okmf]6{ / Okmf]6{ b'/Lsf] u'0fg 

kmn;“u a/fa/ x'G5 . 

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

sfo{snfk

sl/a 150 ;]ld nfdf] 8G8L jf n7\7L lng'xf];\ . To;sf] 5]pdf sl/a 50 Go'6g -5 

lsu|f_ tf}n ePsf] j:t' ´'G8\ofpg'xf];\ . ca tn lbOPsf] lrq ! df h:t} 8G8L jf 

n7\7LnfO{ cfk\mgf] sf“wdf c8\ofP/ Tof] nf]8nfO{ af]Sg'xf];\ . 

sf“wdfly cl8Psf] 8G8Lsf] efu  kmnj|md 

8G8Ldf '́G8\ofPsf] j:t'  nf]8 

8G8Ldf ;dft]/ nufOPsf] an  Okmf]6{ 

kmNj|md / nf]8larsf] b'/L  nf]8 b'/L 

kmNj|md / Okmf]6{larsf] b'/L  Okmf]6{ b'/L 

nf]8 

Okmf]6{ b'/L 

nf]8 b'/L 

Okmf]6{
kmNj|md 

Okmf]6{ 

b'/L
nf]8 = 50 Go'6g

lrq ! lrq @

kmnj|md

nf]8b'/L Okmf]6{

kmnj|md
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nf]8 X nf]8b'/L 

Okmf]6{ b'/L

lrq 1 df nf]8 b'/L Okmf]6{ b'/LeGbf a9L 5 . ca nf]8 b'/L 36fP/ Okmf]6{ b'/L a9fpg'xf];\ 

cyf{t\ lrq 2 df h:t} af]Sg'xf];\ . 

tkfO{+nfO{ lrq 1 df h:t} af]Sbf ;lhnf] eof] ls lrq 2 df h:t} af]Sbf ;lhnf] eof] < 

nf]8eGbf Okmf]6{ sd nfUof] eg] af]Sg ;lhnf] x'G5 . lrqdf b]vfOPsf] s'g cj:yfdf 

Okmf]6{ sd nfUnf < o;sf] sf/0f s] xf]nf <

dfly lbOPsf] lj|mofsnfkdf /f]zgn] cfk'mn] nufPsf] -Okmf]6{_ o;k|sf/n] kTtf nufP5 M 

lrq 1 cj:yfdf  lrq 2 cj:yfdf 

nf]8 = 50 Go'6g  nf]8 = 50 Go'6g  

nf]8 b'/L = 100 ;]ld nf]8 b'/L = 25 ;]ld

Okmf]6{ b'/L = 20 ;]ld  Okmf]6{ b'/L = 100 ;]ld

Okmf]6{  = ? Okmf]6{  = ?

oxf“,   oxf“,

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

jf, Okmf]6{ =  jf, Okmf]6{ = 

      =          =

      =  250 Go'6g            =  12.5 Go'6g 

nf]8 b'/LeGbf Okmf]6{ b'/L kf“r u'0ff sd 

x'“bf dnfO{ nf]8eGbf kf“r u'0ff a9L 

Okmf]6{ nufpg' k¥of], To;}n] o; cj:yfdf 

dnfO{ sfd ug{ ;lhnf] ePg . 

Okmf]6{ b'/L hlt sd eof], Tolt g} 

a9L Okmf]6{ nfUg] /x]5 . 

nf]8 b'/LeGbf Okmf]6{ b'/L rf/ u'0ff a9L 

x'“bf dnfO{ nf]8eGbf rf/ u'0ff sd Okmf]6{ 
nufpg' k¥of], To;}n] o; cj:yfdf dnfO{ 

sd ug{ ;lhnf] eof] .

Okmf]6{ b'/L hlt a9L eof], Tolt g} sd 

Okmf]6{ nfUg] /x]5 .

50 Go'6g X 100 ;]ld

        20 ;]ld

nf]8 X nf]8 b'/L 

Okmf]6{ b'/L

50 Go'6g X 25 ;]ld

100 ;]ld
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ca tkfO{+n] klg cl3sf] lj|mofsnfk k]ml/ ug{'xf];\ . b'j} cj:yfdf -lrq ! / @ df h:t}_ 

nf]8 b'/L / Okmf]6{ b'/L ;fyLsf] dbtaf6 ?n/ jf 6]kn] gfk]/ kTtf nufpg'xf];\ / /f]

zgn] lx;fa u/]/ Okmf]6{ gfk kTtf nufP h:t} tkfO{+ cfkm"n] klg slt slt Okmf]6{ 

nufpg' eP5 kTtf nufpg'xf];\ . 

;/n oGqsf] oflGqsf kmfObf, ult cg'kft / sfo{ Ifdtf  

oflGqs kmfObf (Mechanical Advantage) :

;/n oGq k|of]u ubf{ sd an nufP/ a9L nf]8 p7fpg ;lsG5 . ul0ftLo efiffdf of] 

oflGqs kmfObf xf] . 

oGqn] p7fPsf] nf]8 / oGqdf nufOPsf] Okmf]6{sf] cg'kftnfO{ g} oflGqs kmfObf elgG5 . 

oflGqs kmfObf =
 nf]8

        Okmf]6{ 

      
MA

L
E

=

oflGqs kmfObf Pp6f cg'kft xf] To;}n] o;sf] s'g} PsfO x'“b}g . oflGqs kmfObfn] oGqåf/f 

an slt u'0ff j[lb\w (Magnify) x'G5 eGg] atfp“5 . 

ul0ftLo ;d:of

s'g} pTtf]nsdf 250N Okmf]6{ nufP/ 500N nf]8 p7fOG5 eg] oflGqs kmfObf slt x'G5 <

Okmf6{ (E) =  250N

nf]8 (L) =  500N

oflGqs kmfObf (ME) =  ?

xfdLnfO{ yfxf 5,

MA =
  L 

=
 500 N  

= 2
 

  E    250 N
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ult cg'kft (Velocity Rati o)

Okmf]6{sf] ult / nf]8sf] ultsf] cg'kftnfO{ g} ult cg'kft (Velocity Rati o) elgG5 . 

ult cg'kft  =
 Okmf]6{sf] ult  

        nf]8sf] ult 

   
=
 Okmf]6{n] kf/ u/]sf] b'/L÷;do

     nf]8n] kf/ u/]sf] b'/L÷;do 

olb Okmf]6{ / nf]8n] lglZrt b'/L a/fa/ ;dodf kf/ u/]sf 5g\ eg] 

ult cg'kft =
 Okmf]6{n] kf/ u/]sf] b'/L

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

To;}n],  ult cg'kft =
 Okmf]6{ b'/L

              nf]8 b'/L

oflGqs kmfObf h:t} ult cg'kft klg b'O{ cf]6f b'/Lsf] cg'kft ePsf]n] o;sf] PsfO x'“b}g . 

ul0ftLo ;d:of M

s'g} pTtf]ns k|of]u u/L nf]8 p7fp“bf olb Okmf]6{n] 15 m b'/L kf/ ubf{ nf]8n]  5m b'/L 

kf/ u5{ eg] oGqsf] ult cg'kft slt x'G5 <

Okmf]6{ b'/L =  15 m

nf]8 b'/L =  5 m

ult cg'kft = ?

xfdLnfO{ yfxf 5, 

 
ult cg'kft =

   Okmf]6{ b'/L 
=

  15 m  
= 3

       nf]8 b'/L    5 m

sfo{ Ifdtf (Effi  ciency) 

;/n oGqsf] sfo{ Ifdtf km/s km/s x'G5 . 3if{0f a9L eof] eg] sfo{ Ifdtf sd 

x'G5 . 3if{0f sd x'“bf sfo{ Ifdtf a9\5 . 
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s'g} ;/n oGqn] nfut sfo{sf] hlt k|ltzt pTkflbt sfo{df ?kfGt/ u5{, To;nfO{ 

pSt oGqsf] sfo{ Ifdtf elgG5 . sfo{ Ifdtf lgsfNg lgDg ;'q k|of]u ul/G5 . 

sfo{ Ifdtf =
 pTkflbt sfo{ 

X 100
    nfut sfo{

pTkflbt sfo{ M oGqdf nf]8n] ug]{ sfo{nfO{ pTkflbt sfo{ (Output work) elgG5 . 

pTkflbt sfo{ eg]sf] nf]8 / nf]8n] kf/ u/]sf] b'/Lsf] u'0fgkmn xf] . 

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

nfut sfo{ M oGqdf Okmf]6{n] ug]{ sfo{nfO{ nfut sfo{ (Input work) elgG5 . nfut 

sfo{ eg]sf] Okmf]6{ / Okmf]6{ b'/Lsf] u'0fg kmn xf] . 

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

km]l/, 

sfo{Ifdtf () =
 pTkflbt sfo{ 

X 100%
     nfut sfo{ 

   
=
   nf]8 X nf]8b'/L      

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

   
=     

nf]8   
x
    1    

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

     nf]8b'/L  

   
=      

oflGqs kmfObf X            1           
X 100%

      ult cg'kft

   
=

  oflGqs kmfObf 
X 100%

      ult cg'kft
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oGqsf] sfo{ Ifdtf k|ltztdf JoSt x'G5 . s'g} klg oGqn] ;Dk"0f{ nfut sfo{nfO{ 

pTkflbt sfo{df kl/0ft ug{ ;Sb}g . To;}n] s'g} klg oGqsf] sfo{ Ifdtf !)) k|ltzt 

x'g ;Sb}g . 3if{0fnfO{ z"Go u/fpg g;lsg] ePsfn] oGqsf] sfo{ Ifdtf !)) k|ltzt 

gePsf] xf] . 3if{0f hlt 36\b5, sfo{ Ifdtf plt g} a9\5 . sfo{ Ifdtf !)) k|ltzt 

ePsf] oGqnfO{ k"0f{ oGq (Perfect Machine) elgG5 . Jojxf/df o:tf] oGq kfO“b}g . 

3if{0f 36\bf sfo{ Ifdtf a9\g] ePsfn] oGqsf k'hf{x¿df t]n nufOG5 . 

ul0ftLo ;d:of M 

s'g} pTtf]nsdf 150 N sf] Okmf]6{ nufP/ 300 N sf] nf]8 p7fOPsf] 5 . olb Okmf]6{b'/L 

/ nf]8b'/L j|mdzM 12m / 3m 5 eg] oGqsf] sfo{Ifdtf slt xf]nf <

oxf“,

nf]8 (L) = 300 N 

Okmf]6{ (E) = 150 N 

nf]8b'/L = 3 m

Okmf]6{b'/L = 12 m

xfdLnfO{ yfxf 5, 

oflGqs kmfObf (MA)  =
 nf]8   

= 
 300 N 

 = 2.
     Okmf]6{  150 N

ult cg'kft (VR)  =
  Okmf]6{ b'/L =  12 m 

= 4.
    nf]8b'/L  3 m

sfo{Ifdtf
 
=
  oflGqs kmfObf 

X 100%
   ult cg'kft 

  
=

 MA 
X 100%

   VR

 
 =

 2 
X 100%   = 50%

   4
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;lD´ /fvf}“  

!= ;/n oGqsf] dbtaf6 xfdL ;lhnf] 9ª\un] / l56f] sfd ug{ ;S5f}“ . o;sf] 

 dbtn] xfdL yf]/} Okmf]6{ nufP/ w]/} tf}nsf] j:t' prfNg jf ;fg{ ;S5f}“ . 

@= ;/n oGq 5 k|sf/sf x'G5g\ . pTtf]ns, l3gL{, kfª\u|f / la“8, 58\s] ;tx, k]r / km];f] . 

#= pTtf]nsdf Pp6f 8G8L jf kftf x'G5 h'g Pp6f lglZrt laGb'sf] bfof“ afof“ jf 

 tndfly 3'D5 . o:tf] lglZrt laGb'nfO{ kmNj|md elgG5 . pTtf]nsaf6 p7fOg] jf 

 ;fl/g] j:t'nfO{ nf]8 elgG5 eg] nf]8 p7fpg jf ;fg{ nufOg] annfO{ Okmf]6{ elgG5 . 

$= nf]8 / kmNj|mdlarsf] b'/LnfO{ nf]8 b'/L / Okmf]6{ / kmNj|mdlarsf] b'/LnfO{ Okmf]6{ 

 b'/L elgG5 . 

%= pTtf]ns ltg k|sf/sf x'G5g\ . klxnf] bhf{sf] pTtf]ns, bf];|f] bhfsf] pTtf]ns / 

 t];|f] bhf{sf] pTtf]ns . 

^= pTtf]nssf] sfo{l;b\wfGt M  nf]8 x nf]8 b'/L =  Okmf]6{ x Okmf]6{ b'/L 

&= 

pTtf]nssf] s]xL 

k|of]u 

;/f}tf] k|of]u u/L 

;'kf/L sf6\g 

un k|of]u u/L 
7'nf r6\6fg jf 

d'9f ;fg{ 
ef}lts t/fh' k|of]u 

u/L j:t'x¿sf] lk08sf] 
gfk lng 

lrD6f k|of]u u/L 

tftf] sf]Onf jf tftf] 
ef“8f ;dfpg 

s}“rL k|of]u u/L 
sk8f jf sfuh 

sf6\g 

af]tn cf]kg/ 

k|of]u u/L af]tnsf] 
lasf]{ vf]Ng

*= oGqn] p7fPsf] nf]8 / oGqdf nufPsf] Okmf]6{sf] cg'kftnfO{ oflGqs kmfObf 
 elgG5 . 

 
oflGqs kmfObf =

 nf]8 

         Okmf]6{ 
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(= Okmf]6{sf] ult / nf]8sf] ultsf] cg'kftnfO{ ult cg'kft elgG5 . 

 
ult cg'kft =

   Okmf]6{ b'/L 

         nf]8 b'/L

!)= nfut sfo{sf] hlt k|ltzt pTkflbt sfo{ x'G5, To;nfO{ sfo{Ifdtf elgG5 . 

  
sfo{ Ifdtf =

 pTkflbg sfo{ 
x 100%

          nfut sfo{ 

cEof; 

!= l7s pTt/df /]hf -_ lrx\g nufpg'xf];\ M 

 -s_ tn lbOPsf dWo] s'g rflx“ ;/n oGq xf]Og < 

  -c_ l3gL{    -cf_ kfª\u|f / la“8

  -O_ df]6/ uf8L  -O{_ pTtf]ns 

 -v_ tn lbOPsf dWo] pTtf]nssf] l;4fGt s'g xf] < 

  -c_ nf]8 x Okmf]6{ = nf]8 b'/L x Okmf]6{ b'/L 

  -cf_  nf]8 x Okmf]6{ b'/L = Okmf]6{ x nf]8 b'/L 

  -O_  nf]8 x nf]8 b'/L = Okmf]6{ x Okmf]6{ b'/L 

  -O{_ nf]8  
=
  nf]8 b'/L

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

 -u_ Pp6f ef}lts t/fh'df nf]8 = 60 Go'6g, nf]8 b'/L = 10 ;]ld / Okmf]6{b'/L 

  = 10 ;]ld 5 eg] t/fh'nfO{ ;Gt'ngdf /fVg slt Okmf]6{ nufpg'knf{ < 

  -c_ 60 Go'6g   -cf_ 10 Go'6g 

  -O_ 600 Go'6g   -O{_ 60 ;]ld
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 -3_ bf];|f] bhf{sf] pTtf]nssf] xsdf tn lbOPsf dWo] s'g s'/f l7s 5 < 

  -c_  nf]8 b'/LeGbf Okmf]6{ b'/L sd x'G5 . 

  -cf_  nf]8 b'/LeGbf Okmf]6{ b'/L a9L x'G5 . 

  -O_  nf]8 b'/L / Okmf]6{ b'/L a/fa/ x'G5 . 

  -O{_ s'g} j]nf nf]8 b'/L a9L x''G5 eg] s'g} a]nf Okmf]6{ b'/L a9L x'G5 . 

@= 5f]6f] pTt/ lbg'xf];\ M

 -s_ ;/n oGq eg]sf] s] xf] < s'g} b'O{ cf]6f pbfx/0f lbg'xf];\ .

 -v_ ;/n oGq slt lsl;dsf 5g\ < k|To]ssf] gfd n]Vg'xf];\ . 

 -u_ pTtf]nssf] kl/efiff n]Vg'xf];\ . 

 -3_ tkfO{+sf] 3/df k|of]u ul/g] s'g} kf“r cf]6f pTtf]nsx¿sf] gfd n]Vg'xf];\ . tL 

  pTtf]nsx¿nfO{ s] sfddf k|of]u ul/G5 < x/]ssf] sfd n]Vg'xf];\ . 

 -ª_ Ps Ps cf]6f ljleGg >]0fLsf] pTtf]nssf] ;kmf lrq agfpg'xf];\ . 

#= tn lbOPsf pTtf]nsx¿ s'g s'g >]0fLsf x'g\, juL{s/0f ug{'xf];\ M 

  -s_ s}“rL    -v_ lrD6f   -u_ l9sL  -3_ rfsfr'nL 

 -ª_ ef}lts t/fh'   -r_ sfutL lgrf]g]{ oGq  -5_ Ps kfª\u|] 7]nfuf8L 

$=  sf/0f lbg'xf];\ M

 -s_ s'g} klg oGqsf] sfo{ Ifdtf 100k|ltzt x'“b}g .

 -v_ d]lzgsf kf6{ k'hf{df t]n nufOG5 .

 -u_ t/fh' klxnf] bhf{sf] pTtf]ns xf] .

%=  km/s n]Vg'xf];\ M

 -s_ s}“rL / lrD6f   -v_ oflGqs kmfObf / ult cg'kft

 -u_ k"0f{oGq / jf:tljs oGq
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500 Go'6g 

1000 Go'6g 

o.5 ld6/ 

1 ld6/ 

2.5 ld6/ 

4 ld6/ 

Okmf]6 = <

-pQ/ M 100 Go'6g_

-pQ/ M (2.5, 3, 83.33 %)

^= xn ug{'xf];\ M

 -s_ 350 Go'6g tf}n ePsL l;h{gf / 250 Go'6g tf}n ePsf] e/t ldn]/ rfsfr'nL 

 -sea-saw_ v]Ng yfn] . l;h{gf kmNj|mdaf6 2 ld6/sf] b'/Ldf al;g\ . pgnfO{ ;Gt'ng 

 ug{ e/t a:g'kg]{ b'/L kmNj|mdaf6 slt xf]nf < 

pQ/ M 2.8 ld6/

 -v_ tn lbOPsf] lrq cWoog ug{'xf];\ / 9'ª\uf ;fg{ nufOg] Okmf]6{sf] dfg kQf 

  nufpg'xf];\ . 

 -u_ s'g} pTtfn]sdf 1000 ld6/ Go'6gsf] Okmf]6{ nufP/ 2000 Go'6gsf] nf]8 

  p7fp“bf Okmf]6{ / nf]8n] j|mdzM 3 ld6/ / 1 ld6/ b'/L kf/ u5{g\ eg] oGqsf] 

  nfut sfo{, pTkflbt sfo{ / sfo{ Ifdtf lgsfNg'xf];\ . (3000 J, 2000 J, 66.67%)

 -3_ tnsf] lrqsf] cfwf/df oflGqs lskmfotL, ult cg'kft / sfo{ Ifdtf lgsfNg'xf];\ . 

400 Go'6g
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;/n oGqsf ^ 

cf]6f k|sf/ 

k]m;f]

k]r
kfª\u|f / la“8

l3gL{

pTtf]ns

58\s] ;tx

nf]8 jf Okmf]6{
nf]8 (load) jf Okmf]6{ (effort)

sf7sf] 8G8L jf 

kmnfdsf] kftf

PsfO #    ;/n oGq (Simple Machine)

xfdL l;of]n] l;p“5f}“ . s}“rLn] sk8f tyf sfuh sf6\5f}“ . lrD6fn] tftf] sf]Onf tyf tftf] 

ef“8f ;dfT5f}“ . o:t} aGr/f] jf s'Nxf8Ln] bfp/f lr5f}{“ . 7'nf 7'nf 9'ª\uf tyf sf7sf] d'9f 

;fbf{ un k|of]u u5f}{“ . o:tf j:t'x¿ k|of]u ubf{ xfdL ;lhnf] 9ª\uaf6 sfd ug{ ;S5f}“ 

eg] sfd l56f] k'/f ug{ klg ;S5f}“ . b}lgs hLjgdf ;lhnf];“u / l56f] sfd ug{ k|of]u 

ul/g] o:tf Hofjn cyf{t\ j:t'x¿ g} ;/n oGq x'g\ . 

:jfWoog v08

kmNj|md  (fulcrum)

xfdLn] ahf/df lsgd]n ubf{ k|foh;f] ;fdfgx¿sf] lk08 hf]v]sf] b]V5f}“ . xfdLn] klg 
hf]lv/x]sf x'g ;S5f}“ . o;/L k|of]udf NofOg] ef}lts oGq g} t/fh' xf] . o;nfO{ xfdL 

;fdfGo af]nLrfnLdf t/fh' dfq klg eG5f}“ . 

pTtf]ns Lever
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t/fh' Pp6f pTtf]ns -;/n oGqsf] Pp6f k|sf/_ xf] . pTtf]ns Pp6f o:tf] 8G8L xf] 

h'g Pp6f lglZrt laGb' -kmNj|md_sf] bfof“ afof“ jf tndfly 3'Dg ;S5 . 

t/fh'df klg Pp6f 8G8L jf kftf x'G5 h;sf] b'O{ 5]pdf yfnLx¿ '́G8\ofOPsf x'G5g\ . 

pTtf]nssf] k|of]uaf6 s'g} j:t' p7fOG5 jf ;fl/G5 . p7fOg] jf ;fl/g] s'g} j:t'nfO{ nf]8 

elgG5 eg] nf]8 p7fpg jf ;fg{ nufOg] annfO{ Okmf]6{ elgG5 . nf]8 / kmNj|mdlarsf] 

b'/LnfO{ nf]8 b'/L elgG5 eg] Okmf]6{ / kmNj|mdlarsf] b'/LnfO{ Okmf]6{ b'/L elgG5 . 

pTtf]nssf k|sf/ 

kmNj|md, nf]8 / Okmf]6{sf] l:yltsf] cfwf/df pTtf]nsnfO{ slt k|sf/df af“8\g ;lsPnf < 

pTtf]ns

 klxnf] bhf{sf] pTtf]ns bf];|f] bhf{sf] pTtf]ns t];|f] bhf{sf] pTtf]ns

lardf kmNj|md / b'O{ 

 5]pdf nf]8 tyf Okmf]6{ x'g]  
 pTtf]ns klxnf] bhf{sf]  

 pTtf]ns xf] . 

 s}“rL klxnf] bhf{sf] pTtf]ns 

 xf] . cGo pbfx/0fx¿ M 

 l9sL, rfsfr'nL, ef}lts 
 t/fh' cflb .

 nf]8 b'/L / Okmf]6 b'/LnfO{  

 36a9 ug{ ;lsG5 .

 t/fh'df nf]8 b'/L / Okmf]6{  

 b'/L a/fa/ x'G5 . 

 lardf nf]8 / b'O{ 5]pdf  

 kmNj|md tyf Okmf]6{ x'g]  
 pTtf]ns bf];|f] bhf{sf]  

 pTtf]ns xf] . 

 Ps kfª\u|] 7]nfuf8f bf];|f] 

 bhf{sf] pTtf]ns xf] .  

 cGo pbfx/0fx¿ M 
 ;/f}“tf], af]tn cf]kg/,  

 sfutL lgrf]g]{ d];Lg,  

 cflb . 

 nf]8 b'/LeGbf Okmf]6{ b'/L  

 a9L x'G5 . 

 lardf Okmf]6{ / b'O{  

 5]pdf kmNj|md tyf 
 nf]8 x'g] pTtf]ns t;|f] 

 bhf{sf] pTtf]ns xf] . 

 lrD6f t];|f] bhf{sf]   

 pTtf]ns xf] . cGo   
 pbfx/0fx¿ M df5f  

 dfg]{ aN5L, xfd|f] xft  

 cflb . 

 nf]8 b'/LeGbf Okmf]6{ 

   b'/L sd x'G5 . 

nf]8

kmNj|md Okmf]6{

s}“rL Ps kfª\u|] 7]nuf8f

nf]8
Okmf]6{

kmNj|md

Okmf]6{nf]8

kmNj|md
lrD6f
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PsfO $    rfk  (Pressure)

sl/a !$ jif{ pd]/sL ;'GtnLn] a'afnfO{ cfÇgf] v'6\6fsf] 3fp b]vfOg\ / a'af;“u 3fpdf 
nufpg] dNxd dflug\ . a'afn] s;/L 3fp eof] egL ;f]Wg'eof] . pgn] elgg\, ælxhf] 
;f“´ bf]sfgdf lsgd]n ug{ hf“bf le8 ePsfn] d]/f b'j} v'6\6fdf b'O{ hgf dflg;n] 
6]Sg k'u] . Ps hgf dflg;n] 6]s]sf] 7fp“df t 3fp g} eP5 .Æ clg a'afn] csf]{ v'6\6f 
b]vfP/ of] v'6\6f 6]Sg] dflg; t ´g\ 7"nf] / df]6f] lyof], p;n] 6]Sbf clnslt b'Vof] 
dfq . ́ g\ csf]{n] rflx“ 3fp g} x'g] u/L 6]lslbP5 . xTtkTt x]bf{ t p;n] ltvf] s's{'rf 
-lxn_ ePsf] h'Ttf nufPsf] /x]5, t/ csf]{ dfG5]n] eg] rKkn g} nufPsf] /x]5 . t/ klg 
lg a'af, Tof] 7'nf] / df]6f] dfG5] kf] ef/L x'G5 clg p;n] 6]Sbf kf] a9L b'Vg'kYof]{ cyjf 
3fp nfUg'kYof]{, xf]Og / < ;'GtnLsf] s'/f ;'g]/ a'afn] eGg'eof] – ;/;tL{ x]bf{ t ltd|f] s'/f 
l7s} xf] . t/ /fd|/L ljrf/ u/]/ x]/ t ¤ ltd|f] v'6\6fdf 
lyRg rflx“ tL b'j}hgf dflg;n] lyr], xlu ¤ Tof] rKkn 
nufpg] dfG5]n] 6]Sbf ltd|f] v'6\6fsf] w]/} efudf 

lylrof] . o;sf] cy{ p;n] 6]Sbf nufPsf] an 
w]/ } efudf af “l8of ] / t ltdLnfO{ clnslt 
dfq b'Vof] . t/ Tof] ltvf] ===Æ a'afsf] s'/f 
lar}df sf6]/ ;'GtnLn] egL æltvf] lxn ePsf] 

h'Ttfn] 6]Sbf rflx“ d]/f] v'6\6fsf] yf]/} efudf dfq 

lylrof] . o;sf] cy{ p;n] 6]Sbf nufPsf] an yf]/} efudf dfq s]lGb|t eof] h;n] ubf{ 
dnfO{ x'?Ss} x'g] u/L b'vfpg'sf] ;fy} 3fp klg eof] . xf]Og t a'af <Æ 5f]/Ln] rf“8} 
s'/f a'´]sf] b]v]/ a'afn] v';L x“'b} eGg'eof], æxf] gfgL . an hlt yf]/}} efu -If]qkmn_ 

df nfU5 Tolt g} a9L lyrfO -rfk_ k}bf x'G5 . clg an hlt w]/} efudf nfU5, 

Tolt g} sd lyrfO k}bf x'G5 .Æ æolt s'/f ubf{ub}{ a'afn] ;'GtnLsf] 3fpdf dNxd klg 
nufOlbO;Sg'eP5 . clg Toxf“af6 p7\g'cl3 ;'GtnLn] cl3Nnf] lbgsf] s'/f klg a'afnfO{ 
;'gfOxfnLg\. ;'GtnLn] elgg\Æ lxhf] ;f“´ /f]6L ksfpg lk7f] d'5\b} lyP“ . lk7f]sf] 8Nnfdf 
s;n] ;a}eGbf a9L lyRg ;S5 eGg] s'/f p7\of] . sfsfn] xTs]nfn] a];/L lyr]/ cf“6fsf] 
8NnfnfO{ yfnh:t} r]K6f] agfOlbg'eof] . t/ sfsLn] eg] Pp6f cf}“nfn] dfq lyRg'eof] 
/ 8Nnfsf] jf/kf/ x'g] u/L Kjfn g} kfl/lbg'eof] . Sof xf“;f] eof] . sfsfn] xTs]nfn] 
ug{ g;s]sf] sfd Pp6f cf}“nfn] g} ul/lbg'eof] sfsLn] t ¤ lsg To;f] eof] eGg] s'/f 
t clxn] a'af;“usf] s'/fsfgLaf6 kf] 5n{ª\u eof] .Æ

rKkn

ltvf] s's'{rf 
ePsf] h'Qf
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lyrfOnfO{ csf]{ zAbdf rfk elgG5 . dflysf] syfdf k|ltPsfO If]qkmndf nfu]sf] 
annfO{ g} rfk elgG5 . rfk b'O{ cf]6f s'/fdf e/ k5{ . tL x'g\ – nufOPsf] an / 
an nfu]sf] If]qkmn . 

;"qdf n]Vbf, rfk =   x'G5 . P
F

A


ansf] PsfO Go'6g / If]qkmnsf] PsfO ju{ld6/ x'“bf rfksf] SI PsfO Go'6g k|ltju{ 
ld6/ (N/ m2) x'G5 . Go'6g k|ltju{ ld6/ PsfOnfO{ kf:sn  Pascal jf Pa klg elgG5 . 

s'g} 7f]; j:t'n] lbg] rfk s;/L gfKg] t < 

 lbOPsf] j:t'sf] tf}n kTtf nufpg'k5{ . -s'g} j:t'sf] tf}n eg]sf] To; j:t'df 
 nfu]sf] k[YjLsf] u'?Tjan xf] ._ 

 lbOPsf] j:t'sf] If]qkmn kTtf nufpg'k5{ . -lgoldt j:t'sf] If]qkmn = nDafO x rf}8fO_  

;"q, rfk =       k|of]u u/L rfk kTtf nufpg'k5{ .

pbfx/0f            

lrqdf lbOPsf] sf7sf] afs;n] lbg] rfk slt x'G5, kTtf nufpg'xf];\ M 

lbOPsf], 

 nDafO = 2 ld6/

 rf}8fO =  0.8 ld6/

 lk08 = 50 lsu|f 

ca, If]qkmn = 2 x 0.8 ju{ld6/ = 1.6 m2

an -tf}n_ = 50 x 10 Go'6g = 500 N

an
If]qkmn

an -7f]; j:t'sf] tf}n_

      If]qkmn

  =

  = 312.5 N/m2 jf  
    312.5 Pa

t;y{ sf7sf] afs;n] lbg] rfk 
312.5 kf:sn x'G5 .

50 lsu|f 0.8 ld6/0.3 ld6/

2 ld6/

;"q, rfk = 
an

If]qkmn
500 N
1.5 m2
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dfly lrqdf lbOPsf] sf7sf] afs;nfO{ ;'tfP/ /fVg'sf] ;6\6f 78\ofP/ /fVbf rflx“ 

To;n] slt rfk b]nf <

oxf“, If]qkmn = 0.8 ld6/ x 0.3 ld6/ = 0.24m2

an -tf}n_ = 50 x 10N = 500N

rfk =

 =

 = 2083.3 Pa

t;y{ 78\ofP/ /fVbf afs;n] lbg] rfk 2083.3 kf:sn x'G5 .

Pp6} j:t'n] lbg] rfk If]qkmn cg';f/ 36a9 x'G5 . s'g} klg j:t'n] sd If]qkmndf 

w]/} rfk lbG5 eg] ;f]xL j:t'n] w]/} If]qkmndf sd rfk lbG5 .

cl3 ;'GtnLsf] v'6\6fdf rKkn nufPsf] df]6f] dflg;sf] s's'{rfn] lbPsf] rfk / ltvf] 
lxn ePsf] h'Ttf nufPsL dlxnfsf] s's'{rfn] lbPsf] rfk cg'dfg u/f}“ g t x} ¤

rKkn nufPsf] dflg;sf] ltvf] lxn h'Qf nufPsf] dflg;sf]  

s's{'rfn] lbPsf] rfk s's{'rfn] lbPsf] rfk 

dfgf}“,
70 lsu|f df]6f] dflg;sf] 
tf}n = 70 x 10N = 700N

s's{'Rrfsf] If]qkmn = 0.3m2 -rKkn nufPsf]_ 

ca, rfk  =

       =  

       = 2333 Pa

an

If]qkmn
500N
0.24m2

tf}n

If]qkmn
700N
0.3m2

dfgf}“, 
40 lsu|f dflg;sf] tf}n = 40�x 10   
     = 400N 
s's{'rfsf] -ltvf] lxnn]_ If]qkmn = 0.06 m2 
ca,
rfk = 

       =   

      = 6666Pa

tf}n

If]qkmn
400 N
0.06m2

0.3 
ld6/

0.8 ld6/

50 lsu|f

2
 ld

6/
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rKkn nufPsf] dflg;sf] tf}n a9L eP tfklg rKkn nufPsfn] p;sf] s's{'Rrfn] a9L 
If]qkmn 9fS5 , h;n] ubf{ p;n] lbg] rfk sd x'G5 . t/ ltvf] lxn ePsf] h'Ttf 
nufPsf] dflg;sf] tf}n sd eP klg p;sf] s's{'Rrfn] lbg] rfk w]/} x'G5 . o:tf] w]/} 
rfk k/]kl5 ;'GtnLnfO{ lsg 3fp nfUg] tyf w]/} b'Vg] gxf];\ t . xlu ¤

t/n kbfy{n] klg rfk lbG5 ls < 

9'ª\u] wf/faf6 vl;/x]sf] kfgLsf] rfkn] ubf{ wf/fd'lgsf] 9'ª\ufdf vf]lkN6f k/]sf] tkfO{F+n] 
ofb ug{'ePsf] 5 < o;} u/L kfgL k/]sf] j]nf xfd|f] 3/sf] 5fgfaf6 kfgL v;]sf] 7fp“df 
vf]lkN6fx¿ k/]sf] tkfO{F+n] b]Vg'ePs} xf]nf . 

To;f] eP vl;/x]sf] kfgL tyf cGo t/n kbfy{sf] 
rfk x'G5 . s'g} klg j:t'nfO{ k[YjLsf] u'?Tjann] 
tflg/x]sf] x'G5 . To;}n] o;df k|j]u pTkGg x'G5 . 
-ult PsfOdf k|j]uaf/] cWoog ul/;Sg'ePsf] 5_ 
k[YjLsf] u'?Tjnn] ubf{ pTkGg x'g] j:t'sf] k|j]u 
sl/a 10 ld6/ k|lt;]s]G82 -cyf{t\ 10m÷s2_ 
x'G5 . o;/L pTkGg x'g] k|j]unfO{ cª\u|]hL ;fgf] cIf/ 
‘g’ n] hgfOG5 . 

kfgL kbf{ Ps tNn] 3/sf] 5fgfaf6 v;]sf] kfgLn] e'O“df agfpg] vf]lkN6f / b'O{ tNn] 
3/sf] 5fgfaf6 v;]sf] kfgLn] e'O“df agfpg] vf]lkN6fdf s'g ulx/f] x'G5 
xf]nf < lgZro g} b'O{ tNnfdflyaf6 v;]sf] kfgLn] agfPsf] vf]lkN6f] ulx/f] x'G5 
xlu ¤ To;f] eP prfO hlt a9L eof] Tolt g} t/n kbfy{n] lbg] rfk klg a9\bf] /x]5 
/ prfO sd x'“b} uPkl5 t/n kbfy{n] lbg] rfk klg 36\b} hf“bf] /x]5 . lrqdf kfgL 
el/Psf] Pp6f aflN6g b]vfOPsf] 5 . 

aflN6gdf ljleGg prfO b]vfpg s, v, u, 3, txx¿ / 
aflN6gsf] lk“w b]vfOPsf 5g\ . 

tn ljleGg jfSox¿ lbOPsf 5g\ . tL dWo] s'g} Pp6f 

jfSo ;xL 5, kQf nufpg'xf];\ t Tof] s'g xf] < 

-c_ aflN6gsf] ‘s’ txdf kfgLsf] rfk ;a}eGbf a9L k5{ . 

-cf_ aflN6gsf] ‘3’ txdf kfgLsf] rfk ;a}eGbf a9L k5{ . 

-O_ aflN6gsf] lk“wdf kfgLsf] rfk ;a}eGbf a9L k5{ . 

s
v
u
3

aflN6gsf] lk“w

kfgLn] ubf{ vf]lkN6f 
k/]sf] 9'ª\uf

0
.8
 ld

6/
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lrqdf lbOPsf] aflN6gsf] lk“wdf kfgLsf] rfk slt k/]sf] xf]nf, kQf nufpg] k|oTg 
u/f}“ t . 

;"q, 

t/n kbfy{n] lbg] rfk =  t/nsf] 3gTj x t/nsf] prfO x u'?Tj k|j]u   
      (d)     (h)      (g)

cyf{t\ rfk (p) = dhg

oxf“, aflN6gdf kfgLsf] prfO -ulx/fO_ h = 0.8 ld6/ . kfgLsf] 3gTj, d = 1000 
lsu|f÷ld6/# -lsgeg] z'b\w kfgLsf] 3gTj hlxn] klg 1000 kg/m3_ x'G5 .

u'?Tj k|j]u, g = 10 ld6/ ÷ ;]s]G8@ -lsgeg] s'g} klg j:t'df u'?Tjann] ubf{ pTkGg 
x'g] k|j]u sl/a 10 m/s2 x'G5 .

ca, aflN6gsf] lk“wdf kfgLn] lbg] rfk (p) = h x d x g

      = 0.8 x 1000 x 10 kf:sn

      = 8,000 kf:sn

t;y{ aflN6gsf] lk“wdf kfgLsf] rfk 8,000 kf:sn k/]sf] 5 . 

sfo{snfk

tkfO+{n] kfgL lkpg] lunf;df e/L kfgL 
lng'xf];\ . lunf;sf] lk“wdf kfgLn] lbO/x]sf] 
rfk kTtf nufpg'xf];\ . lunf;df kfgLsf] prfO 
-ulx/fO_ ?n/n] gfKg'xf];\ . kfgLsf] 3gTj, 
d = 1000 lsu|f÷ld6/3

u'?Tjk|j]u, g = 10 ld6/÷;]s]G8@

prfO
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s] t/n kbfy{n] tnlt/ dfq rfk lbG5 t < 

tkfO{“n] olb kf}8L v]Ng] ug{'ePsf] 5 eg] tkfO{“ kfgLdf k:bf kfgLn] tkfO{FnfO{ dfl:t/ 
ws]n]sf] dx;'; ug{'ePsf] xf]nf . tkfO{Fn] kf}8L v]Ng] ug{'x'Gg eg] klg vf]nf jf kf]v/Ldf 
g'xfp“bf 8'a'NsL dfbf{v]l/ tkfO{FnfO{ kfgLn] dfl:t/ ws]n]sf] dx;'; x'G5 . kfgLdf sf7 
/fv]/ tfGg'ePsf] eP sf7 xNsf ePsf] yfxf kfpg'x'G5 .  

sfo{snfk 

Pp6f Knfl:6ssf] ´f]nfdf l;of] jf cfnlkgn] ´f]nfsf] ljleGg efudf 3f]Rg'xf];\ . o;f] 
ubf{ ´f]nfdf dl;gf Kjfn x'G5g\ . ca ´f]nfdf kfgL 
eg{'xf];\ . ´f]nfsf] d'vnfO{ s;]/ ;dfTg'xf];\ 
jf d'v af“lwlbg'xf];\ . ca ́ f]nfnfO{ e'O“df 
/fv]/ xNsf;“u lyRg'xf];\ . s] ´f]nfaf6 
lrqdf b]vfPh:t} rf/}lt/sf Kjfnx¿af6 
kfgLsf l5sf{ ;dfg¿kn] lg:sG5g\ <

t/n kbfy{n] rf/}lt/ rfk lbG5 . 

3gTj / ;fk]lIfs 3gTj M 

3gTj (Density): a/fa/ ;fOhsf] efF8f]df afn'jf / wfg e/f}F / b'j}nfO{ kfn}kfnf] 
p7fcf}F . s'g efF8f] u/f}F nfU5 < o:tf] lsg ePsf] xf]nf < a/fa/ ;fOhsf] sf7 / 
kmnfdsf] 6'j|mf lnFbf kmnfdsf] 6'j|mf u/f}F lsg ePsf] xf]nf < jf:tjdf a/fa/ cfotg 
ePsf b'O{ km/s j:t'nfO{ hf]Vg] xf] eg] ltgLx¿sf] lk08 km/s x'G5 . of] km/ssf] 
sf/0f tL j:t'df /x]sf] 3gTjsf] km/s xf] .

s'g} klg j:t'sf] PsfO cfotgsf] lk08nfO{ g} 3gTj (Density) elgG5 . 

 3gTj =
  lk08 (Mass)

    cfotg (Volume)

j:t'sf] lk08nfO{ lsnf]u|fd (kg) / cfotgnfO{ 3gdL6/ (m3) df gflkG5 . t;y{ 3gTjsf] 
SI PsfO lsnf]u|fd k|lt 3gld6/ (kg/ m3) xf] . 

3gTjn] kbfy{sf] vFlbnf]kg / u/f}Fkg a'emfpF5 . sf7eGbf kmnfd ux|f}F 5 eGg'sf] cy{ 
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sf7eGbf kmnfdsf] vFlbnf]kg a9L 5, To;}n] 3gTj a9L 5 eGg] xf] . 

tnsf] tflnsfdf s]xL j:t'sf] 3gTj lbOPsf] 5 . 

kbfy{ j/km kfgL Pn'ldgLod kmnfd tfdf ;'g 
3gTj -s]hL÷3g ld=_ 920 1000 2700 7800 8900 19300

lj|mofsnfk M

s_ a/fa/ ;fOhsf 2 cf]6f las/ lnP/ Pp6fdf kfgL / csf]{df afn'jf eg'{xf];\ . ca 
 b'j} las/sf] lk08 lng'xf];\ . To;kl5 kfgL / afn'jfsf] 3gTj lgsfNg'xf];\ . 
 -cfotg las/df lbOPsf] x'G5_

ul0ftLo ;d:of M

5 3gld6/ cfotg ePsf] s'g} kmnfdsf] 6'j|mfsf] lk08 39,000 kg 5 eg] 3gTj slt 
xf]nf <

oxfF,

cfotg (V) = 5 m3

lk08 (M) = 39,000 kg

3gTj (d) = ?

xfdLnfO{ yfxf 5,

d =
 m  

=
 39,000kg   

= 7800 kg/ m3
       v        5 m3

;fk]lIft 3gTj (Relati ve Density) 

kfgLsf] 3gTjnfO{ k|fdfl0fs (Standard) dfg]/ cGo j:t'sf] 3gTjnfO{ kfgLsf] 3gTj;Fu 
t'ngf ul/G5 . o;}nfO{ xfdL ;fk]lIft 3gTj eG5f}F .

s'g} klg j:t'sf] 3gTj / kfgLsf] 3gTjsf] cg'kftnfO{ ;fk]lIft 3gTj (Relati ve 

Density) elgG5 . 

;fk]lIft 3gTj =
 j:t'sf] 3gTj

          kfgLsf] 3gTj
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;fk]lIft 3gTj cg'kft ePsf]n] o;sf] PsfO x'Fb}g . tflnsfdf s]xL j:t'sf] ;fk]lIft 
3gTj lbOPsf] 5 . 

kbfy{ Pn'ldgLod tfdf kmnfd ds{/L ;'g 
;fk]lIft 3gTj 2.7 8.9 7.8 10.3 19.3

8'Ag] / pqg] lj|mof

sfo{snfk–1

tkfO{Fsf] jl/kl/ /x]sf j:t'x¿ h:t} sf7sf] 6'j|mf, kmnfdsf] 6'j|mf, 9'ª\uf, O/]h/, 
Knfl:6ssf] 6'j|mf cflb lng'xf];\ . kfn}kfnf] tL j:t'nfO{ kfgLdf xfNg'xf];\ . s'g j:t' 
kfgLdf 8'A5 / s'g plqG5 tflnsf agfP/ eg'{xf];\ . 

kfgLdf 8'Ag] j:t' kfgLdf pqg] j:t'

s'g} j:t' kfgLdf 8'A5g\ eg] s'g} j:t' kfgLdf pqG5g\ . o;sf] sf/0f s] xf]nf <

s'g} j:t' kfgLdf 8'A5 ls pqG5 eGg] s'/f pSt j:t'sf] 3gTjdf e/ k5{ . kfgLsf] 
eGbf a9L 3gTj x'g] j:t'x¿ kfgLdf 8'A5g\ . o;} sf/0f kmnfdsf] 6'j|mf, 9'ª\ufsf] 6'j|mf 
kfgLdf 8'a]sf x'g\ / kfgLsf] eGbf sd 3gTj x'g] j:t'x¿ kfgLdf pqG5g\ . sf7sf] 6'j|mf, 
/j/sf] ss{ cflb kfgLdf pqg'sf] sf/0f oL j:t'sf] 3gTj kfgLsf] eGbf sd x'g' xf] .

sfo{snfk –2

Pp6f ljs/df kfgL /fv]/ To;df c08f /fVg'xf];\ . kfgLdf c08f 8'A5 ls 
pqG5 < To;kl5 csf]{ ljs/df kfgL lnP/ To;df g'g 3f]Ng'xf];\ / g'gkfgLsf] 
uf9f 3f]n agfpg'xf];\ . ca pSt c08fnfO{ ;f] 3f]ndf xfNg'xf];\ . c08f 8'A5 s 
pqG5 < cjnf]sg ug'{xf];\ . 
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an

If]qkmn

kfgLdf c08f 8'A5 eg] g'gkfgLsf] uf9f 3f]ndf c08f pqG5 . c08fsf] 3gTj z'b\w 
kfgLsf] eGbf a9L ePsf]n] c08f kfgLdf 8'a]sf] xf] . To;}u/L c08fsf] 3gTj g'gkfgLsf] 
uf9f 3f]n eGbf sd ePsf]n] c08f g'gkfgLsf] uf9f 3f]ndf plqPsf] xf] . 

 ;D´L /fvf}“ M 

!= Ps PsfO If]qkmndf nfu]sf] annfO{ rfk elgG5 . 7f]; kbfy{n] lbg] rfk kTtf

 nufpg] ;"q, rfk =     xf] . 

 t/n kbfy{n] lbg] rfk kTtf nufpg] ;"q, rfk = t/nsf] prfO -ulx/fO_ x 
 t/nsf] 3gTj x u'?Tj k|j]u . 

@= rfknfO Go'6g k|lt ju{ ld6/ (N/m2) jf kf:sn (Pa) PsfOdf gflkG5 . 

#= 7f]]; kbfy{n] lbg] rfk o;sf] If]qkmncg';f/ 36a9 x'G5 . Pp6f kbfy{n] w]/}  
 If]qkmndf lbg] rfkeGbf yf]/} If]qkmndf lbg] rfk a9L x'G5 .

$= t/n kbfy{n] rf/}lt/ rfk lbG5 .

%= t/n kbfy{sf] rfk o;sf] ulx/fOcg';f/ km/skm/s x'G5 . t/n kbfy{sf] 
 ulx/fO a9\b} hfFbf o;n] lbg] rfk klg a9\b} hfG5 . 

cEof;

!= l7s pTt/df /]hf -_ lrx\g nufpg'xf];\ M

 -s_ rfk s'g PsfOdf gflkG5 <

  -c_ N  -cf_ Nm

  -O_ N/m2  -O{_ Nm2 
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 -v_ t/n kbfy{n] stflt/ a9L rfk lbG5 < 

  -c_ dflylt/ dfq  -cf_ tnlt/ dfq 

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

 -u_ rfk kTtf nufpg] ;"q s'g xf] < 

  -c_ rfk = an x If]qkmn  -cf_ rfk = 

         -O_ rfk =     -O{_ rfk = If]qkmn x an x 3gTj 

 -3_ 3gTjsf] PsfO s'g xf] <

  -c_ m/s  -cf_ kg/m2      -O_ kg/m3      -O{_ kg.m3    

@= lgDg lnlvt k|Zgx¿sf] pTt/ lbg'xf];\ M

 -s_ rfk eg]sf] s] xf] < rfksf] SI PsfO s] xf] < 

 -v_ lgoldt cfsf/sf] 7f]; j:t'n] lbg] rfk s;/L kTtf nufOG5 < 

 -u_ t/n kbfy{n] rf/}lt/ rfk lbG5 eGg] s'/f Pp6f k|of]uåf/f b]vfpg'xf];\ . 

 -3_ t/n kbfy{sf] ulx/fO cg';f/ o;n] lbg] rfk 36a9 x'G5 eGg] s'/f Pp6f 
  pbfx/0fåf/f :k:6 kfg{'xf];\ .

 -ª_  l6gsf] ef“8fleqsf] xfjf ttfP/ aflx/ lgsfn]kl5 ef“8fsf] d'vaGb u/L lr;f] 
  kfgL ef“8fsf] aflx/L ;txdf xfNbf o;sf] ;tx lsg s'lrG5 < 

 -r_ 3gTj s]nfO{ elgG5 < o;sf] SI PsfO s] xf] <

 -5_ ;fk]lIft 3gTj eg]sf] s] xf] < ;'g / tfdfsf] ;fk]lIft 3gTj slt slt x'G5 <

 -h_ s'g} j:t' kfgLdf 8'Ag] jf pqg] s'/f s] df e/ k5{ <

 -em_ kfgLdf 8'Ag] / pqg] #÷# cf]6f j:t'sf] gfd n]Vg'xf];\ .

#= km/s n]Vg'xf];\ M

 -s_ 3gTj / ;fk]lIft 3gTj  -v_ jn / rfk

an

If]qkmn
If]qkmn

an
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$= sf/0f lbg'xf];\ M

 -s_ xfjf el/Psf] a]n'g kfgLDff t}l/G5 .    -v_ kmnfdsf] 6'j|mf kfgLdf 8'A5 .

 -u_ km/flsnf] ;f]n ePsf] h'Ttf eGbf lxn ePsf] h'Ttf hldgdf a9L wl;G5 .

 -3_ e'Tt] v's'/Ln] eGbf wfl/nf] v's'/Ln] sf6\g ;lhnf] x'G5 .

 -ª_ c08f kfgLdf 8'A5 t/ g'gkfgLsf] uf9f 3f]ndf pqG5 .

%= lgDg lnlvt ;d:ofx¿ xn ug{'xf];\ M 

 -s_ s'g} Pp6f afs;sf] lk08 300 lsu|f 5 . afs;sf] lk“wsf] If]qkmn 150   
  ju{ ld6/ 5 . To; afs;n] hldgdf slt rfk lbG5 xf]nf< 

     -pTt/ M 20 N/m2 jf 20Pa)

 -v_ s'g} Pp6f ;fdfgsf] lk08 500 lsu|f 5 . To; ;fdfgnfO{ Pp6f 
  6]andfly /fVbf 25 ju{ld6/ If]qkmn cf]u6]sf] 5 eg] To; ;fdfgn] 6]a'ndf 
  lbPsf] rfk slt x'G5 <   -pTt/ M 200 N/m2 jf 200Pa

 -u_ Pp6f Ogf/df 10 ld6/ ulx/fO;Dd kfgL 5 eg] Ogf/sf] lk“wdf kfgLsf] rfk 
  slt x'G5 <     -pTt/ M 100,000 N/m2 jf 105 Pa

 -3_ lbOPsf] lrqdf t/n j:t'n] lk“wdf lbg] rfk slt x'G5 < 

-pTt/ M 9000 N/m2 jf 9 x 103Pa)

 -ª_ kfgLsf] 3gTj 1000kg/m3 5 eg] 5 5 kg kfgLsf] cfotg slt x'G5 < -0.00 5m3_

 -r_ kmnfdsf] 3gTj 7800 kg/m3 5 eg] 50 m3 sf] kmnfdsf] 8Nnf]sf] lk08 slt 
  x'G5 <      -3,90,000 kg_

3 ld6/3gTj 300kg/m3 
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PsfO rf/ M  rfk

s] xfjfsf] rfk x'G5 < 

 lrq !M gk'ms]sf] a]n'g lrq @M k'ms]sf] a]n'g

tkfO{Fn] klg s'g} j]nf a]n'g jf Knfl:6ssf] ´f]nf km'nfpg'ePsf] xf]nf . gkm's]sf] a]n'g 
-lrq !_ df klg xfjf 5 . xfd|f] k[YjLsf] ;tx jl/kl/ xfjfsf] tx 5, o;nfO{ 
jfo'd08n elgG5 . jfo'd08ndf ePsf] xfjfn] rf/}lt/af6 x/]s lrhnfO{ rfk lbO/x]sf] 
x'G5 . a]n'g gkm's]sf] cj:yfdf a]n'gleqsf] xfjfn] aflx/ lbg] rfk / aflx/sf] xfjfn] 
a]n'gnfO{ lbg] rfk a/fa/ 5 . 

ca lrq @ df a]n'g km'Sbf a]n'g lsg k'mn]sf] x'G5 < a]n'gleq xfjf a9L eP/ xfjfsf] 
rfk klg a9]sf] xf] ls < clg aflx/af6 a]n'gdf kg]{ xfjfsf] rfkeGbf a]n'gleqaf6 
aflx/lt/ kg]{ xfjfsf] rfk a9L eP/ a]n'g km'lnPsf] xf] ls < ljrf/ ug{'xf];\ t . 

a]n'g w]/} km'Sbf a]n'g km'6\5 ¤ lsg xf]nf < 

cf]h:jLn] ljrf/ ul/g\,  æa]n'gleq xfjfsf] rfk a9L eP/ a]n'g km'Nof] . To;}n] 
s'g} ef“8fleq xfjfsf] rfk sd eof] eg] s] aflx/sf] xfjfsf] rfk a9L eP/ ef“8f 
s'lrG5 t <Æ pgn] ldg/n jf6/sf] Pp6f vfnL Knfl:6s af]tn lnOg\ / af]tndf 
km'Sg'sf] ;6\6f af]tnleqsf] xfjf d'vn] tflgg\ . cf]h:jLsf] cg'dfg ;xL lyof] . 
af]tn s'lRrof] . lsg xf]nf <

xfjf

xfjf

xfjf

xfjf

:jfWoog v08
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;Ifd gf} jif{sf] s]6f x'g\ . p;nfO{ 6f]nsf ;fgf ;fgf s]6f 
s]6Lx¿n] hfb'u/ bfO eg]/ af]nfp“y] . sf/0f s] eg] ;Ifdn] 
s]6f s]6Lx¿nfO{ hfb' h:t} nfUg] s] s] lj|mofsnfkx¿ 
u/]/ b]vfp“y] . To;}n] ;Ifd j/k/ lj1fg k|bz{gL 
ePsf] 7fp“df h;/L eP klg k'Uy] / Toxf“af6 lj1fgsf 
sfo{snfkx¿ l;s]/ 3/df klg cEof; ub{y] . Ps lbg 
;Ifdn] b]vfPsf] hfb' o;k|sf/ lyof] . 

;Ifdn] j|md};“+u s] s] u/]5g\ t < 

 Pp6f lunf;df 6Dd el/g] u/L kfgL /fv] . clg Pp6f kf]:6sf8{ -afSnf] 
 sfuh_n]  lunf;sf] d'vdf /fvL /fd|/L 5f]k] . 

 Pp6f xftdfly lunf; /fv]/ csf]{ xftn] sfuh gv:g] u/L lyr]/ la:tf/} 
 lunf;nfO{ pN6f] kf/] . 

 sfuhnfO{ lyr]sf] xft la:tf/} lgsfn] / kfgL ´/]sf] lunf;nfO{ pN6f] kf/]/ 
 csf]{ xftn] ;dflt/x] . 

 lunf;af6 g sfuh v:of] g t kfgL g} v:of] . lsg o:tf] ePsf] xf]nf < 

xfjfn] rf/}lt/ rfk lbG5 

t/n kbfy{n] lbg] rfk ulx/fOcg';f/ 36a9 eP h:tf] xfjfn] lbg] rfk klg 
ulx/fO cg';f/ 36a9 x'G5 . k[YjLsf] ;txdf jfo'sf] rfk a9L x'G5 eg] k[YjLsf] 
;txaf6 hlt hlt dfly uof] plt plt jfo'sf] rfk klg sd x'“b} hfG5 . k[YjLsf] 
;txsf] Ps PsfO If]qkmndf kg]{ jfo'sf] rfknfO{ jfo'd08nLo rfk elgG5 . k[YjLsf] 
;d'b| ;txdf jfo'd08nLo rfk 101,300 N/m2 x'G5 . 

sd rfk
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PsfO %   sfo{, zlSt / ;fdYo{ (Work, Energy and Power)

sfo{ (Work)

lkm/f]h vf“n] dnsf] af]/f 3/af6 af]s]/ af/Ldf k'¥ofP . lkm/f]hn] sfo{ -sfd_ u/] . cxdbn] 

wf/faf6 kfgL aflN6gdf yfk]/ kfgL;lxt aflN6g af]s]/ 3/df NofP . cxdbn] klg sfo{ u/] . 

;f]lgofn] ahf/af6 t/sf/L af]s]/ 3/df NofOg\ . ltgn] klg sfo{ ul/g\ . /fwfn] kNnf] ufp“af6 

Pp6f af“; l3;fb}{ NofOg\ . ltgn] klg sfo{ ul/g\ . 8f]Ndf / kf;fªn] Ps Ps af]/f rfdn 

af]s]5g\ . 8f]Ndfn] rfdn 3/sf] dflyNnf] tNnfdf /fv]/ kms{“bf klg kf;fª rflx“ 

rfdnsf] af]/f af]s]/ hxL“sf] txL“ pleO/x]sf /x]5g\ . 8f]Ndfn] sfo{ ul/g\ t/ kf;fªn] 

sfd u/]g . kf;fªn] klg rfdn;lxtsf] af]/f af]ls/x]sf 5g\ lg . p;n] an t

nufO/fv]sf 5g\ lg, t} klg p;n] slt k/ k'¥ofP eGbf s'g} klg b'/L kf/ u/]sf 

5}gg\ . To;}n] kf;fªn] sfo{ u/]sf] dflg“b}g . 

sfo{ hlxn] klg nufPsf] an / kf/ u/]sf] b'/Ldf e/ k5{ . an nufP/ klg b'/L kf/ 

ePg eg] sfo{ u/]sf] 7xl/“b}g . sfo{ eg]s} nufPsf] an / ansf] lbzfdf j:t'n] kf/ 

u/]sf] b'/Lsf] u'0fgkmn xf] . t;y{ sfo{ = an x kf/ u/]sf] b'/L 

W = F X d

jnsf] PsfO Go'6g (N) xf] eg] b'/Lsf] PsfO ld6/ (m) xf] . t;y{ sfo{sf] PsfO{ (Nm) 

xf] . o;nfO{ h'n (J) elgG5 . Ps h'n eg]sf] s] xf]nf < Ps Go'6g an nufP/ s'g} 

j:t'nfO{ Ps ld6/ b'/L kf/ u/fp“bf ul/g] sfo{ a/fa/ Ps h'n x'G5 . 
W  = F X d
 = 1 N X 1 m 
 = 1 J

sfo{ u/]sf] x'gnfO{ t an klg nfu]sf] 
x'g'k¥of] / b'/L klg s]xL g s]xL kf/ u/]sf] 

x'g} kg]{ /x]5 . cyf{t\, sfo{ = an X�b'/L 
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sfo{snfk

tkfO{+n] 15 lsu|fsf] cfn'sf] af]/f prfn]/ 12 ld6/ k/ k'¥ofpg'eP5 eg] slt sfo{ 

ug'{eP5, kTtf nufpg'xf];\ .

P p;f] eP 5 lsu|f 9'ª\uf prfNbf 
slt an nfUg] /x]5 t < 9'ª\ufsf] 
tf}n =  5 x�10N = 50N . 5 lsu|f 
9'ª\uf prfNbf 50 Go'6g an kf] 
nfUg] /x]5 . 

slt sfo{ ul/P5, 

s;/L yfxf kfpg] < 

x/]s j:t'nfO{ k[YjLsf] u'?Tjann] tfg]
sf] x'G5 . To;}n] t x/]s j:t'sf] tf}n 
x'G5 . 1 lsu|f j:t'df k[YjLsf] nueu 
10N -Go'6g_ an nfu]sf] x'G5 . To;}n] 
1 lsu|f j:t'sf] tf}n = 1 x�10 = 10 N

ans f ]  Ps f O  Go ' 6g  / 
b'/Lsf] PsfO ld6/ x'“bf sfo{sf] 
PsfO lsg h'ndf /flvPsf] 
xf]nf . SI k|0ffnLdf ansf] PsfO 
Go'6g (N) b'/Lsf] PsfO ld6/ 
(M) xf] . cyf{t\ 1NM nfO{ 1 h'n 
elgG5 . 

d}n] 10 lsu|fsf] a6\6f af]s]/ 
l;“9L r9\b} 5 ld6/ dfly k'¥ofp“bf 
slt sfo{ u/]5' t < j:t'sf] 
tf}n -an_ = 10 x� 10N = 
100N, b'/L = 5 ld6/ (m) ca, 
sfo{ = an x� b'/L = 100N x�
5m = 500Nm = 500 h'n .

d]/f] tf}n Go'6g PsfOdf slt /x]5 t . 30 lsu|f X 10 Go'6g =  300 
Go'6g kf] /x]5 . dnfO{ bfh'n] af]s]/ cl:t 5 ld6/ dfly bf];|f] tNnfdf 

nfg'ePsf] lyof] . Toltv]/ pxf“n] slt sfo{ ug{'eP5 t ¤ 
sfo{ =  an x�b'/L =  300N x�6m  = 1800 h'n .

! @

#

$

%
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sfo{sf] k|sf/ (Types of work)

tkfO{“n] s'g} j:t' prfn]/ -ufu|Ldf kfgL af]Sg', gfDnf] nufP/ 6fpsf]dfly xfn]/ ;fdfg 

af]Sg', ;fdfg prfn]/ e¥ofª pSng' cflb_ jf e'O“df tfg]/ -af“; e'O“df l3;fb}{ tfGg', 

7]nfuf9f tfGg' jf ws]Ng', l/S;f, ;fOsn rnfpg' cflb_ sfo{ ug'{xG5 . To;f] eP sfo{ 

slt k|sf/sf] x'G5 t < sfo{ 2 k|sf/sf x'G5g\ . tL x'g\ – u'?Tjan lj?b\wsf] sfo{ / 

3if{0f lj?b\wsf] sfo{ .

sfo{

  u'?Tjan lj?b\wsf] sfo{ 3if{0flj?b\wsf] sfo{

sfo{snfk 

tkfO{“n] b}lgs ¿kdf ug]{ s'g} 10 cf]6f sfo{sf] ;"rL agfpg'xf];\ . tL sfo{x¿nfO{ 

u'?Tjan la?b\wsf] sfo{ / 3if{0f la?b\wsf] sfo{cGt{ut juL{s/0f ug{'xf];\ . 

;fdYo{ (Power)

piff, cfªl5/L / kmltdf k|To]sn] 5÷5 lsu|fsf] lstfasf] emf]nf af]s]/ 2 lsnf]ld6/ 

-cyf{t\ 2000 ld6/_ 6f9f /x]sf] ljBfno hfg 3/af6 ;“u;“u} lg:s]5g\ . cfªl5/L 25 

ldg]6df ljb\ofno k'lu5g\ eg] kmltdfnfO{ ljBfno k'Ug 30 ldg]6 nfu]5 . piff eg] 
35 ldg]6df dfq ljb\ofno k'lu5g\ . tL tLghgfdWo] s] ;a}sf] ;fdYo{ a/fa/ /x]5 < 

;f]Rg'xf];\ t < ;a}eGbf a9L ;fdYo{ s;sf] /x]5, o;sf] sf/0f s] xf]nf < tL ltg hgf 
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dWo] s] ;a}n] a/fa/ sfo{ u/]sf x'g\ t < kQf nufpg'xf];\ t Û 

;"q, 

sfo{ (w) = an (F) x b'/L (d)

;fdYo{ (p)    = 

cfªl5/Ln] u/]sf] sfo{, 

an (f) = 5 lsu|f = 5 x 10 lsu|f = 50 Go'6g

b'/L (d) = 2000 ld6/

sfo{ (w) = 50 x 2000 h'n = 100,000 h'n

cfªl5/Lsf] ;fdYo{  =

   =        

   =  66.66 h'n÷;]s]G8 

   = 66.66 jf6 -lsgeg] 1 h'n÷;]s]G8 = 1 jf6 x'G5 ._

  kmltdf piff

an (F) = 5 lsu|f = 5 x 10 Go'6g  an (F) = 5 lsu|f = 5 x 10 Go'6g 

    = 50 Go'6g      = 50 Go'6g 

b'/L (d) = 2000 ld6/  b'/L (d) = 2000 ld6/

sfo{ (w) = 50 x 2000 h'n = 100,000 h'n  sfo{  (w) = 50 x 2000 h'n = 100,000 h'n 

;fdYo{ (p) =  ;fdYo{ (p)= 

  =   =

  = 55.55 jf6    = 47.62 jf6 

d]/f] ;fdYo{ slt /x]5 t < piff / 

kmltdfeGbf d cufl8 k'u]kl5 t d]/f] 

;fdYo{ a9L x'g'kg]{ h:tf] nfU5 . 

cfªl5/L

sfo{ (w)  

;do (t) 

sfo{ (w)  

;do (t)

sfo{ (w) 

;do (t)

sfo{ (w)  

;do (t)

100,000 h'n

1500 ;]s]G8
-lsgeg] 25 ldg]6 = 1500 ;]s]G8_

100,000 h'n

1800 ;]s]G8
100,000 h'n

2100 ;]s]G8
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cfªl5/L, kmltdf / piffdWo] ltg} hgfn] a/fa/ sfo{ u/]5g\ . t/ cfªl5/Ln] l56f] sfo{ 

k'/f u/]sfn] pgsf] ;fdYo{ c¿ b'O{ hgf eGbf a9L /x]5 . 

Ps PsfO ;dodf u/]sf] sfo{ g} ;fdYo{ xf] . ;fdYo{ jf6 (Watt) PsfOdf 

gflkG5 . ;fdYo{ u/]sf] sfo{ (w) / sfo{ ug{ nfu]sf] ;do (t) df e/ k5{ .

u/]sf] sfo{ a/fa/ /x] klg sfo{ ug{ nfu]sf] ;do cGt/ x'“bf ;fdYo{ km/s x'G5 . 

u/]sf] sfo{ a/fa/ 5 eg] pSt sfo{ h;n] sd ;dodf ;DkGg u5{ p;sf] ;fdYo{ a9L 

x'G5 eg] pSt sfo{ ug{ a9L ;do nufpg]sf] ;fdYo{ sd x'G5 . 

sfo{snfk

/fdljnf;n] 10 lsu|f g'g af]s] / hfgsLb]jLn] 12 lsu|f lrgL af]lsg\ . b'a} hgf 

ahf/af6 60 ld6/ 6f9f /x]sf] 3/df ;“u;“u} 50 ;]s]G8df k'u]5g\  . s] b'j} hgfsf] ;fdYo{ 

a/fa/ /x]5 < kTtf nufpg'xf];\ . 

zlSt (Energy) 

/d]zn] kfgL pdfNg tyf vfgf ksfpg cfuf] afn] . pgn] cfuf]sf] tfk zlStn] ubf{ 

kfgL pDnG5 tyf vfgf kfS5 eGg] a' ]́ . 

km'ndfofn] kfgLsf] ult zlStn] 36\6 3'd]sf] b]lvg\ . ghL/fn] lah'nLaf6 ldn rn]sf] 

b]lvg\ . pgLx¿n] yfxf kfP xfdLn] vfg]s'/faf6 /f;folgs zlSt k|fKt u5f}{“ . clg xfdL 
oxL zlStn] ljleGg sfo{ u5f}{“ . 

sfo{ ug{ ;Sg] IfdtfnfO{ g} zlSt elgG5 . P; cfO{ (SI) k|0ffnLdf zlStnfO{ h'n 

PsfOdf gflkG5 .

o;/L x]bf{ zlSt ljleGg lsl;dsf x'G5g\ . of] s'/f tn n]lvPsf s'/fx¿af6 a'‰g 

;lsG5 .



lj1fg tyf jftfj/0f, tx – @  53

zlStsf k|sf/ (Forms of Energy)

-s_ Wjlg zlSt (Sound Energy)

j:t'x¿ sDkg x'“bf Wjlg zlSt k}bf x'G5 . /]l8of], 

3G6L, 6]lnkmf]g cflb Wjlgsf ;|f]tx¿ x'g\ . Wjlg 

zlStn] ubf{ ult zlSt klg k}bf x'G5 . pbfx/0f 

– d]3 uh{“bfv]l/ ‰ofnsf l;;f ys{g', sfgg]/ 

s/fp“bf sfgsf] hfnL ys{g' cflb . 

j:t'df x'g] sDkgsf sf/0fn] k}bf x'g] zlStnfO{ 

Wjlg zlSt elgG5 .

-v_ k|sfz zlSt (Light Energy)

3fdaf6 tfk zlStsf ;fy} k|sfz zlSt klg k|fKt 

x'G5 . oxL zlStsf] dbtaf6 xl/of la?jfn] vfgf 

tof/ kf5{g\ . aln/x]sf x/]s j:t'n] tfk;“u} k|sfz 

zlSt klg lbG5g\ . 

 aln/x]sf] j:t'af6 lg:sg] zlStnfO{ k|sfz zlSt  

 elgG5 .

-u_ tfk zlSt (Heat Energy)

 3fdaf6 kfpg] zlSt, bfp/f tyf cGo OGwgaf6 
 lg:sg] zlSt, ljb\o't\ lx6/af6 kfOg] zlSt tfk 
 zlStsf pbfx/0f x'g\ . 

 kbfy{sf c0f'df x'g] ult zlStsf] sf/0fn] 

 pTkGg x'g] zlStnfO{ tfk zlSt elgG5 .

-3_ ljb\o't\ zlSt (Electric Energy)

Aof6«L, h]g]/]6/, ;f}o{ Aof6«L cflb ljb\o't zlStsf ;|f]
t x'G5 . ljb\o't\ zlStaf6 tfk zlSt, k|sfz zlSt, 

oflGqs zlSt, Wjlg zlSt klg kfpg ;lsG5 . 

On]S6«f]gx¿sf] k|jfxaf6 pTkGg x'g] zlStnfO{ ljb\o't\ zlSt elgG5 .
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-ª_ r'DasLo zlSt (Magneti c energy)

o; zlStsf] ;|f]t r'Das xf] . o; zlStsf] 

k |of ]uaf6 ef/L ;fdfgx¿ p7fpg, lah'nL 

lgsfNg, ljb\o't\ 3G6L ahfpg, /]l8of], 6]lnkmf]g cflb 

oGqx¿df klg k|of]u ul/G5 . 

 r'Dasdf /x]sf] zlStnfO{ r'DasLo zlSt elgG5 . 

-r_ /f;folgs zlSt (Chemical energy)

ljleGg /;fogx¿df of] zlSt x'G5 . ;nfO{sf] af?b afNbf af?bdf ePsf] /f;folgs 

zlStaf6  tfk / k|sfz zlSt lg:sG5 . vfg]s'/fdf ePsf] /f;folgs zlStaf6 

g} xfd|f] z/L/n] zlSt k|fKt u5{ . 

/f;folgs k|ltlj|mofåf/f k}bf x'g] zlStnfO{ /f;folgs zlSt elgG5 .

-5_ Go'lSno/ cf0fljs zlSt (Nuclear Energy)

x/]s k/df0f'sf] s]Gb|df Go'lSno; /x]sf] x'G5 . Go'lSno;df /x]sf zlStnfO{ 

Go'lSno/ zlSt elgG5 . k/df0f'x¿ ljR5]bg x'“bf -6'j“|mbf_ Go'lSno/ zlSt tfk 

/ k|sfz zlStsf] ¿kdf lg:sG5 . 

k/df0f'sf] ljR5]bg jf ;+of]hg x'“bf lg:sg] zlStnfO{ Go'lSno/ zlSt elgG5 . 

-h_ oflGqs zlSt (Mechanical Energy)

 rfn cj:yfdf /x]sf] -au]sf] kfgL, rn]sf] xfjf_ tyf l:y/ cj:yfdf /xsf] j:t' 
 -tlGsPsf] /a/, 5tdf /flvPsf] kfgl_ df zlSt /xG5 . 

 j:t'sf] rfn jf l:y/ cj:yfsf sf/0fn] pTkGg x'g] zlStnfO{ oflGqs zlSt 

 (Mechanical energy) elgG5 . oflGqs zlStsf @ cf]6f ¿k x'G5g\ –l:ylt zlSt 

 / ult zlSt . 

 -c_ l:ylt zlSt (Potenti al Energy)

kf]v/Ldf hDdf ePsf]] kfgLdf x'g] zlSt, u'n]nLsf] tlGs/fv]sf] /a/df x'g] 

zlSt, wg'ifsf] tlGs/fv]sf] 8f]/Ldf x'g] zlSt l:ylt zlStsf pbfx/0fx¿ 
x'g\ . l:ylt zlSt lgsfNg lgDg lnlvt ;'q k|of]u x'G5 M
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l:ylt zlSt = lk08 x u'?Tj k|j]u x b'/L
Ep = m x g x d

s'g} j:t'df :yfg jf l:ylt kl/jt{gsf sf/0fn] ;l~rt x'g] zlStnfO{ l:ylt 

zlSt elgG5 .

 -cf_ ult zlSt (Kineti c energy)

au]sf] kfgLdf x'g] zlSt, vl;/x]sf] 9'ª\ufdf x'g] zlSt, 3'ld/x]sf] kª\vfdf x'g] 

zlSt, alx/x]sf] xfjfdf x'g] zlSt, 3'ld/x]sf] hftf]df x'g] zlSt ult zlStsf 

pbfx/0f x'g\ . ult zlSt lgsfNg lgDg lnlvt ;'q k|of]u x'G5 M

ult zlSt = 1/2 x lk08 x ult2

 Ek = 1/2 x m x v2

j:t'df x'g] rfnsf sf/0fn] pTkGg x'g] zlStnfO{ ult zlSt elgG5 . 

sfo{ , zlSt / ;fdYo{ larsf] cGt{;DaGw

zlSt, sfo{ / ;fdYo{ Ps csf{Dff cGt/ ;DalGwt 5g\ . ha dflg;n] sfo{ u5{, 
ta zlSt vr{ u5{ . cyf{t\ zlSt vr]{/ dfq sfo{ x'G5 . zlSt ePg eg] sfo{ 
x'“b}g . dflg;n] ef/L af]s]/ tnf dfly n}hfG5 eg] dflg;sf] zlSt vr{ x'G5 eg] dfly 
nluPsf] ef/Ldf zlSt ;~ro x'G5 . 

sfo{ ubf{ To;nfO{ ;DkGg ug{ km/s km/s JolSt jf oGqn] nufpg] ;do km/s km/s 
x'G5 . Pp6f lglZrt sfo{ ug{ pkof]u x'g] zlSt plt g} eP klg sfd ug{ nufpg] 
;do km/s x'g hfG5 . of] km/s eg]sf] ;fdYo{ xf] . s'g} JolSt jf oGqn] sfd ug]{ 
b/nfO{ ;fdYo{ elgG5 . sfd l56f] ug{ ;s] ;fdYo{ a9L / l9nf] eP ;fdYo{ sd x'G5 
. o;/L sfo{, zlSt, ;fdYo{ cGt/ ;DalGwt x'G5g\ . 

;lD´ /fvf}“

!= ha s'g} j:t'df an nfU5 / ;f] ann] ubf{ j:t' s]xL b'/L;Dd rNb5, To; 

 a]nf sfo{ x'G5 . 

@= sfo{sf] ;"q, sfo{ = an x b'/L   w = F x d
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 SI k|0ffnLdf ansf] PsfO Go'6g, b'/Lsf] PsfO ld6/ x'G5 eg] sfo{ h'n -Joule) 

 J PsfOdf gflkG5 . 

#= 1 Go'6g an nufP/ s'g} j:t'nfO{ 1 ld6/ k/ ;fl/G5 eg] 1 h'n sfo{ ePsf] 

 elgG5 . 

$= sfo{ ;fdfGotof b'O{ k|sf/sf x'G5g\ . u'?Tjan lj?b\wsf] sfo{ / 3if{0flj?b\wsf] sfo{ . 

%= Ps PsfO ;dodf ul/Psf] sfo{nfO{ ;fdYo{ elgG5 . 

 ;fdYo{sf] ;"q, ;fdYo{ = sfo{÷;do  p = w/t

 sfo{sf] PsfO h'n / ;dosf] PsfO ;]s]G8 xf] eg] ;fdYo{sf] PsfO jf6 (Watt) 

 xf] . Ps ;]s]G8df Ps h'n sfo{ ;DkGg ug]{ dflg; jf j:t'sf] ;fdYo{ Ps jf6 

 ePsf] elgG5 . 

^= sfo{ ug]{ IfdtfnfO{ zlSt elgG5 . 

&= zlSt ljleGg k|sf/sf 5g\ M 

 -s_ oflGqs zlSt -l:ylt zlSt / ult zlSt _ 

 -v_ tfk zlSt  -u_ k|sfz zlSt

 -3_ Wjlg zlSt  -ª_ ljb\o't\\ zlSt

 -r_ r'DasLo zlSt  -5_ /f;folgs zlSt

 -h_ Go'lSno/ -cf0fljs zlSt_ 

*= sfo{, zlSt / ;fdYo{ Ps cfk;df cGt/;DalGwt 5g\ .

cEof;

!= vfnL 7fp“df ldNg] zAb n]Vg'xf];\ M 

 -s_ tGsfO/x]sf] j:t'df ====================== zlSt x'G5 . 
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 -v_ u'l8/x]sf] j:t'df ====================== zlSt x'G5 . 

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

 -3_ sfo{ ug]{ IfdtfnfO{ ======================elgG5 . 

 -ª_ Ps PsfO ====================== df ul/Psf] sfo{nfO{ ;fdYo{ elgG5 . 

@= l7s pTt/df /]hf -_ lrx\g nufpg'xf];\ M

 -s_ ;fdYo{sf] SI PsfO s'g xf] < 

  -c_ Go'6g -cf_ h'n 

  -O_ jf6 -O{_ ;]s]G8 

 -v_ 1 Go'6g an k|of]u u/L 1 ld6/ b'/Ldf s'g} j:t'df k'¥ofp“bf slt sfo{ x'G5 < 

  -c_  2 h'n -cf_ 1 h'n

  -O_ 3 h'n  -O{_  0 h'n 

 -u_ xfd|f] vfg]s'/fdf s'g k|sf/sf] zlSt x'G5 < 

  -c_ /f;folgs zlSt -cf_  tfk zlSt

  -O{_ k|sfz zlSt -O{_ Wjlg zlSt 

 -3_ Pp6f oGqn] @ ;]s]G8df 100 h'nsf] b/n] sfo{ ub{5 eg] pSt oGqsf] ;fdYo{ 

  slt xf] <

  -c_ 2 jf6 -cf_ 50 jf6

  -O_ 100 jf6 -O{_ 200 jf6

#= 5f]6f] pTt/ lbg'xf];\ M 

 -s_ sfo{ eg]sf] s] xf] < sfo{sf] SI PsfO s] xf] <

 -v_ ult zlSt eg]sf] s] xf] < ult zlSt ePsf s'g} b'O{cf]6f j:t'x¿sf pbfx/0f 

  lbg'xf];\ .

 -u_ ;fdYo{ eg]sf] s] xf] < Pp6f pbfx/0f klg lbg'xf];\ . 

 3_ sfo{ / ;fdYo{df s] km/s 5 <
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 -ª_ zlStsf s'g} ltg cf]6f k|sf/x¿sf] gfd n]Vg'xf];\ . 

 -r_ l:ylt zlSt eg]sf] s] xf] < l:ylt zlSt lgsfNg] ;"q n]Vg'xf];\ .

 -5_ oGq 'A' sf] eGbf oGq 'B' sf] ;fdYo{ a9L 5 eGgfn] s] a'em\g' x'G5 <

 -h_ sfo{sf k|sf/ n]vL x/]ssf] 2/2 cf]6f pbfx/0fx¿ lbg'xf];\ .

 -em_ Go'lSno/ zlSt eg]sf] s] xf] < of] s:tf] cj:yfdf lg:sG5 <

$= km/s b]vfpg'xf];\ M

 s_ r'DasLo zlSt / /f;folgs zlSt -v_ an / sfo{

 -u_ l:ylt zlSt / ult zlSt   -3_ 1 h'n / 1 jf6

%= lx;fa ug{'xf];\ M

 -s_ Ps hgf JolStn] 20 Go'6g an nufP/ s'g} j:t'nfO{ 15 ld6/ 6f9f k'¥ofp“bf 

  slt sfo{ u5{ < Tof] sfo{ ug{ 2 ;]s]G8 nfU5 eg] ;f] JolStsf] ;fdYo{ slt 

  xf]nf <      -pTt/ M 300 h'n, 150 jf6_

 -v_ Pp6f j|m]gn] 750 Go'6gsf] tf}nnfO{ 20 ld6/sf] prfOdf 10 ;]s]G8df p7fp“bf  

  eg] To; j|m]gsf] ;fdYo{ slt xf]nf <   -pTt/ M 1500 jf6_

 -u_ ljDjfsf] jhg 40 s]hL 5 . pgn] 5 ld6/ cUnf] e¥ofª 10 ;]s]08df 

  r9\l5g\ eg] pgsf] ;fdYo{ slt xf]nf <   -200 jf6_

 -3_ 10 s]hLsf] s'g} 9'ª\ufnfO{ 5 ld6/ dfly p7fp“bf To;df slt zlSt ;l~rt 
  x'G5 <       -500 h'n_

 -ª_ aGb'saf6 5'6]sf] s'g} 30 u|fdsf] uf]lnsf] ult 200 ld6/÷;]s]G8 5 eg] To;df slt 

  ult zlSt xf]nf <      -600 h'n_

^= sf/0f lbg'xf];\ M

 -s_ zlSt / sfo{ cGt/ ;DalGwt 5g\ .

 -v_ ef/L af]s]/ Ps} :yfgdf ple“bf yflsG5 t/ sfo{ u/]sf] 7xl/“b}g .
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&= hf]8f ldnfpg'xf];\ M

 ;|f]t      zlStsf] k|sf/

 u'8]sf] 9'ª\uf    Wjlg zlSt

 kf]v/Ldf hDdf ePsf] kfgL   k|sfz zlSt

 k]6«f]n      ult zlSt

 aln/x]sf] lrd    /f;folgs zlSt

 sDkg ePsf] tf/    l:ylt zlSt
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PsfO ^     tfk (Heat)

tkfO{ “n] dnfO{ aln/x]sf] b]Vg'eof] xf]nf . tkfO{ “n] 

klg ;nfO{sf] sf6L afNg'ePsf] xf]nf . tkfO{“ ;nfO{ 

lsg afNg'xG5 < kSs} klg d}gaTtL afNg, 6'sL jf 

nfnl6g afNg, bfp/f afNg, :6f]e afNg xf]nf, xf]Og t < 

aln/x]sf x/]s j:t'af6 dnfO{ kfpg'x'G5 . lrGg'eof] t d sf] x'“ < xf], d tfk x'“ . dnfO{ 

tkfO{“n] b]Vg ;Sg'x'Gg t/ d]/f] c;/ eg] tkfO{“n] b]Vg ;Sg'x'G5 cyf{t\ dx;'; ug{'x'G5 . 

cfpg'xf];\ , d cfh tkfO{“nfO{ d]/f af/]df s]xL hfgsf/L lbG5' . 

d]/f] gfd M  tfk 

d]/f] u'0f M d kbfy{ xf]Og lsgeg] d]/f] lk08 x'“b}g / d}n] s'g} 7fp“ klg cf]u6\lbg cyf{t\ 

d]/f] cfotg klg x'“b}g . d Ps zlSt x'“ lsgeg] d kbfy{nfO{ ttfpg ;S5', ltgLx¿sf] 

cj:yf kl/jt{g ug{ ;S5' . -h:t} M kbfy{sf] 7f]; cj:yfnfO{ t/n cj:yfdf / t/n 

cj:yfnfO{ Uof; cj:yfdf abNg ;S5' . o:t} k|sf/n] d kbfy{sf] cfotg klg a[b\lw ug{ ;S5' .

tfk eg]sf] Ps k|sf/sf] zlSt xf] . zlStsf] lk08 / cfotg x'“b}g .

d]/f] ;|f]t M  

sf]Onf bfp/f, d6\6Lt]n, l8h]n, 

k]6«f]n, Uof“; h:tf OGwgx¿ klg 
d]/f ;|f]t x'g\ . 

tkfO{“n] vfPsf] vfg]s'/faf6 klg d k}bf 

x'G5' / tkfO{“s} z/L/nfO{ Gofgf] kf5{' .

tfk lbg] j:t'nfO{ tfksf] ;|f]t elgG5 .

ljb\o't\ klg d]/f] 
Pp6f ;|f]t xf] .

s'g} klg j:t'x¿lar 

3if{0f x'“bf d k}bf x'G5' . 

;"o{ d]/f] k|d'v ;|f]t xf] .

tfk
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d]/f] gfksf] PsfO M tkfO{“n] d]/f] dfqfsf] gfk lng ;Sg'x'G5 . t/ d]/f] dfqf gfKbf 

cGt/f{li6«o k|0ffnL (SI system) df h'n (Joule) PsfOdf gfKg'k5{  eg] ;L hL P;\ k|0ffnL 

-CGS system_ df Sofnf]/L (Calorie) PsfOdf gfKg'k5{ . 

1 Sofnf]/L = 4.2 h'n

d}n] cl3 g} elg;s]“ lg Û d kbfy{nfO{ ttfpg ;S5' . kbfy{sf] tftf]kgf gfk]/ To; 

kbfy{sf] tftf]kgsf] dfqfnfO{ tfkj|md elgG5 . tftf] kbfy{sf] tfkj|md a9L x'G5 eg] 

lr;f] kbfy{sf] tfkj|md sd x'G5 . 

tfk / tfkj|mdsf] ;DaGw

;fdfGo cy{df tfk / tfkj|md Pp6} h:tf] nfu] klg oL b'O{df leGgtf 5 . tfk kbfy{df 

/x]sf] c0f'x¿sf] ult zlStsf] of]u xf] . tfkzlSt kbfy{sf] dfqfdf e/ k5{ . tfkn] 

kbfy{sf] cfotg, cj:yf / tfkj|mddf kl/jt{g u5{ . tfkj|md eg]sf] kbfy{sf] tftf]kg 

jf lr;f]kgsf] dfkg xf] . tfkj|md kbfy{sf] lk08df e/ kb}{g . of] ultzlStdf dfq e/ 

k5{ . jf:tjdf j:t'df tfk lb“bf j:t'sf] tfkj|md a9\5 . To;}n] tfk tfkj|mdsf] sf/0f 

xf] eg] tfkj|md tfksf] c;/ xf] . 

tfk / tfkj|mddf lgDg adf]lhd km/s x'G5 M 

tfk tfkj|md

!= j:t'df /x]sf] ;a} c0f'x¿sf] ult 
zlStsf] of]unfO{ tfk elgG5 . 

@= tfk tfkj|mdsf] sf/0f xf] . 

#= tfk j:t'sf c0f'x¿sf] ultzlSt / 
lk08df e/ k5{ . 

$= tfknfO{ h'n PsfOdf gflkG5 .

!= j:t'sf] tftf]kg jf lr;f]kgsf] dfkgnfO{ 
tfkj|md elgG5 . 

@= tfkj|md tfksf] c;/ xf] .

#= tfkj|md j:t'sf c0f'x¿sf] ult zlStdf 
dfq e/ k5{ . lk08df e/ kb}{g .

$= tfkj|mdnfO{ s]lNeg PsfOdf gflkG5 .

tfk ;g]{ k|lj|mof M 

tkfO{“n] xft ldnfp“bf s'g} ;fyLsf] xft tftf] / s'g}sf] xft lr;f] nfU5, lsg xf]nf < 
To;}u/L j/km 5'“bf lr;f] / pDn]sf] kfgL 5'“bf tftf] lsg nfu]sf] xf]nf < xfdLnfO{ j:t' 

tftf] jf lr;f] nfUg] s'/f tfksf] k|jfxsf] lbzfdf e/ k5{ . j:t'af6 xfd|f] 5fnfdf tfk 
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;¥of] eg] xfdLnfO{ j:t' tftf] nfU5 . tftf] kfgL 5'“bf kfgLaf6 xfd|f] 5fnfdf tfk ;5{ . 

xfd|f] 5fnfaf6 j:t'df tfk ;¥of] eg] xfdLnfO{ j:t' lr;f] nfU5 . j/km 5'“bf lr;f] nfUg] 

sf/0f xfd|f] 5fnfaf6 j/kmdf tfk ;g'{ xf] .

tn lrqdf b]vfOPsf lunf;x¿ dWo] s'gdf kfgLsf] tfkj|md ;a}eGbf a9L 5 / s'gdf 

sd 5 < cg'dfg ug{'xf];\ . 

afkm

a/km

wf/fsf] kfgL

‘s’ ‘v’ ‘u’

!= ;a}eGbf sd tfkj|md ePsf] kfgL     lrq g+= ===========================

@= l7Sssf] tfkj|md ePsf] kfgL         lrq g+= ===========================

#= ;a}eGbf a9L tfkj|md ePsf] kfgL     lrq g+= ===========================

tkfO{“ s'g} kbfy{sf] tfkj|md gfKg ;Sg'x'G5 . o;sf nflu ydf{ld6/ elgg] pks/0f 

k|of]]u ug{'x'G5 . d]/f] P;cfO (SI) PsfO h'n eP h:t} tfkj|mdsf] SI PsfO s]lNeg (Kelvin) 

xf] . tfkj|mdnfO{ ;fdfGotof l8u|L ;]lN;o; (°C) tyf l8u|L km/]gxfO6 (°F) PsfOdf 
klg gfKg] ul/G5 . 

oL ltg cf]6f :s]n cg';f/ kfgLsf] hDg] / pDng] tfkj|md tflnsfdf lbOPsf] 5 . 

:s]n ;]lN;o; kmf/]gxfO6 s]lNeg

hDg] tfkj|md 0° C 32° F 273 K

pDng] tfkj|md 100° C 212° F 373 K

d]/f] gfd O:dfOn vfg xf] . d]/f] 3/ alb{of lhNnfsf] d}gfkf]v/L ufp“df k5{ . d]/f] pd]/ 
af/ jif{ xf] . dnfO{ lxhf] ;f“´b]lv s]xL la;Grf] ePsf] lyof] . dnfO{ hf8f] x'g], 6fpsf] 

b'Vg] / vfg dg gnfUg] ePsf] lyof] . cfh laxfg} c:ktfndf hrfpg uP“ . 8fS6/n] 
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d]/f] ;fdfGo hf“r ug{'eof] / ?3fvf]sLsf] Hj/f] cfPsf] /x]5 eGg'eof] . o;} j|mddf pxf“n] 

Pp6f ydf{ld6/ lnP/ d]/f] d'vdf lha|f]d'lg Roflklbg'eof] . b'O{ ldg]6 hlt kl5 d'vaf6 

ydf{ld6/ lgsfn]/ ydf{ld6/ x]g{'eof] / d]/f] z/L/sf] tfkj|md 102 l8u|L km/]gxfO6 

-102°F_ /x]sf] s'/f atfpg'eof] . ;fdfGo cj:yfdf dflg;sf] z/L/sf] tfkj|md 98.6°F  

-jf 37°C_ x'g] s'/f klg 8fS6/af6} yfxf kfP“ . d]/f] z/L/sf] tfkj|md Toltsf] a9]sf] 

/x]5 / t c¿ dflg;sf] eGbf d]/f] z/L/ tfltP/ /Gs]sf] /x]5 . 8fS6/n] lbg'ePsf] 

cf}ifwL vfO{ cf/fd u/L a;]sf] sl/a 6 3G6f hlt eof] . clxn] k]ml/ ydf{ld6/n] gfKbf 

t d]/f] z/L/sf] tfkj|md 99°F df ´/]5 . To;}n] xf]nf clxn] s]xL ;Grf] ePsf] cg'ej 

ePsf] 5 . 

dnfO{ tfkj|mdsf] PsfO af/]df dgdf v'Nb'nL lyof] lsgeg] 8fS6/n] ;fdfGo cj:yfdf 

xfd|f] z/L/sf] tfkj|md 98.6°F jf jf 34°C eGg'ePsf] lyof] . l8u|L km/]gxfO6 / l8u|L 

;]lG6u|]8 PsfOlarsf] km/ssf ;DaGwdfdf l5d]sL aGbgf rf}w/L ;fd' ;d:of /fv]“ . 

pgLdfkm{t k|fKt ePsf] ;"q k|of]u u/L lx;fa ubf{ t pSt lh1f;f d]l6of] . 

;"q , 
C O F




100
32

180

lh1f;f F = 98.6° eP C = ?

oxf“, C O F

or
C O

or
C O














100
32

180

100
98 6 32

180

100
66 6
180

,
.

,
.

 or, 180C - O = 66.6 x 100

 or, 180C = 6660

 or, C = 6660/200 = 37

t;y{, 98.6°F = 37°C

:j:y dflg;sf] z/L/sf] tfkj|md 37°C jf 98.6°F x'G5 .

ca, tkfO{“ klg pSt ;"q k|of]u u/L O:dfOn vfgnfO{ Hj/f] cfp“bfv]l/sf] tfkj|md 102°F 

nfO{ °C  PsfOdf ¿kfGt/0f ug{'xf];\ . s] 102°F a/fa/ sl/a  39°C x'G5 <
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tfkj|mdnfO{ ;]lG6u|]8, kmf/]gxfO6, s]lNeg cflb :s]ndf JoSt ug{ ;lsG5 eGg] xfdLn] 

yfx kfO;s]sf 5f}“ . oL ltg cf]6f :s]nlar /x]sf] ;DaGwaf6 tfkj|mdnfO{ Pp6 

:s]naf6 csf]{ :s]ndf ¿kfGt/ ug{ ;lsG5 . tnsf] ;"q x]/f}“ M

C O F K






100

32
180

273
100

ul0ftLo ;d:of 

100° F nfO{ ;]lG6u|]8 / s]lNeg :s]ndf kl/jt{g ug'{xf];\ .

oxf“, 

;]lG6u|]8df nf“bf,

F = 100° F

C = ?

xfdLnfO{ yfxf 5, 
C F

C
100

32
180

100
100 32

180







c x 180 = 100 x 68

c 
6800
180

 = 37.7°C

 100F = 37.7°C

ca s]lNegdf nf“bf,

F = 100°F

K = ? 

xfdLnfO{ yfxf 5, 
F K

k











32
180

273
100

100 32
180

273
100

or, 68 x 100     = 180 (K – 273)

or,     180K – 180 x 273 = 6800

or,     180 K = 6800 + 49140

or,   K 
55 490

180
, = 310.7 K. 

 100° = 310.7 K

1000 F = 37.70  F = 310.7 K

ydf{]ld6/sf] agf]6 

tkfO{“nfO{ jf tkfO{“sf] kl/jf/df s;}nfO{ Hj/f] cfPsf] a]nf lSnlgsn ydf]{ld6/ d'vdf jf 

sfvLdf /fv]/ Hj/f] slt /x]5 eg]/ gfKg'ePs} xf]nf . Hj/f] gcfPsf] j]nf xfd|f] 
z/L/sf] tfkj|md ;fdfGotof 98.6°CF  -jf 37°C_ x'G5 . Hj/f] cfp“bf xfd|f] z/L/sf] 

tfkj|md of]eGbf a9L x'G5 . To;}n] tkfO{“n] lbgx'“ /]l8of]df ;fdfrf/ ;'Gbf df};d ;DaGwL 
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;dfrf/df ljleGg 7fp“sf] tfkj|mdaf/] klg ;'Gg'ePsf] xf]nf . ljleGg 7fp“sf] tfkj|md 

klg ydf{]ld6/n] g} gflkG5 . 

tfkj|md gfKg] pks/0fnfO{ ydf]{ld6/ elgG5 .

tkfO{“;“u ePsf] jf tkfO{“n] b]Vg'ePsf] ydf{]ld6/nfO{ tn lbOPsf] ydf]{ld6/sf] lrq;“u 

t'ngf ug{'xf];\ / s'g s'g s'/fx¿df ;dfg 5g\ / s'g s'g s'/fx¿df km/s 5g\ kTtf 

nufpg'xf];\ .  

lSnlgsn ydf]{ld6/

k|of]uzfnf ydf]{ld6/

t'ngf ubf{ lgDg lnlvt a'“bfx¿sf] cfwf/df ug{'xf];\ M 

-s_ s] ydf]{ld6/df sf“rsf] gnL 5 < 

-v_ s] sf“rsf] gnLsf] Ps5]pdf aNa 5 < 

-u_ s] aNaleq rf“bLh:tf] 6Nsg] t/n kbfy{ -kf/f]_ b]lvG5 < 

-3_ s] sf“rsf] gnLleq lardf Pp6f nfdf] dl;gf] gnL -s]zgnL_ b]lvG5 < 

-ª_ s] aNab]lv s]xL tn s]zgnLdf ;fgf] ;f“u'l/Psf] efu -lSnlgsn ydf]{ld6/df h:tf]_ 

 b]lvG5 < s] k|of]uzfnf ydf]{ld6/df klg To:tf] ;f“u'l/Psf] efu b]lvG5 < 

-r_ ydf]{ld6/df l8u|L ;]lN;o; (°C)  jf l8u|L km/]gxfO6 (°F) dWo] s'g :s]n cª\lst 

 ul/Psf] 5 < ls b'j} :s]nx¿ cª\lst 5g\ < 

-5_ ydf]{ld6/sf] :s]ndf ;a}eGbf sd cª\s slt / ;a}eGbf a9L cª\s slt 5g\ < 

;Ifd gf} jif{sf] pd]/sf] s]6f xf] . p;sL b'O{ jif{sL Pp6f alxgL l5g\ . xf“;Lxf“;L /dfP/ 

v]Ng] alxgL cfh v]Ng gdfgL /f]O/x]sL 5] . ;Ifdn] alxgLnfO{ af]Sg ;dfp“bf alxgLsf] 

z/L/ s]xL tftf] cg'ej u¥of] / p;n] t'?Gt} cfdfnfO{ atfof] . 

;Ifd M  cfdf Û cfdf Û alxgLnfO{ Hj/f] cfP h:tf] 5 . s:tf] tftf] 5 alxgLsf] z/L/ . 

cfdf M  -alxgLnfO{ 5fd]kl5_ xf] Sof/] Û s:tf] tftf] z/L/ Û b/fhaf6 ydf]{ld6/ Nofpm 

  t afa' Û slt Hj/f] /x]5, gfkf}“ t . 
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;Ifd M  -cfdfnfO{ cfk"mn] lbPsf] ydf]{ld6/ cfdfn] ;dft]/ ´8\sfg{' ePsf] b]v]/_ cfdf Û   

  lsg o;/L ydf]{ld6/nfO{ ´8\sfg{'ePsf] <

cfdf M  -sf“rsf] gnLdf ePsf] kf/f] b]vfp“b}_ afa' Û of] dl;gf] gnLdf ePsf] kf/f]nfO{ 

  5]pdf /x]sf] aNadf k7fpgnfO{ o;/L ´8\sf/]sf] lg Û

  -;f“u'/f]] efu b]vfp“b}_ ydf]{ld6/df ePsf] of] ;f“u'/f] efun] ubf{ kf/f] aNadf hfg 

  ;Sb}g . kf/f]sf] ;tx l:y/ /xG5 / t xfdL o;sf] :s]n k9\g ;S5f}“ . 

;Ifd M -cfdfn] ydf]{ld6/sf] aNa alxgLsf] sfvLdf Rofk]sf] b]v]/_ cl:t g} dnfO{ 

  Hj/f] cfp“bf t cfdfn] ydf]{ld6/sf] aNa d]/f] d'vdf lha|f]d'lg RofKg 

  nufpg'ePsf] lyof] . clxn] rflx“ alxgLsf] sfvLdf lsg < 

cfdf M  ;fgf aRrf aRrLx¿sf] d'vdf ydf]{ld6/ /fVbf ltgLx¿n] ydf]{ld6/ 6f]Sg 

  ;S5g\ . sf“r g xf], km'6\g ;S5 / o;df ePsf] kf/f] lglnG5 . kf/f] z/L/sf 

  nflu ljiffn' kbfy{ xf] . kf/f] vfOof] eg] d[To';d]t x'g ;S5 . To;}n] ;fgf 

  afn aRrfx¿sf] d'vdf ydf]{ld6/ /fv]/ Hj/f] gfKg' x“'b}g . 7'nf dflg;x¿nfO{ 

  klg lgs} Hj/f] cfPsf] a]nf ltgLx¿sf] d'vdf ydf]{ld6/ /fv]/ Hj/f] gfKg' 

  x“'b}g,  xf]; gu/L ydf]{ld6/ 6f]lslbg ;Sb5g\ . -alxgLsf] sfvLaf6 ydf]{ld6/ lgsfn]/ 

  x]b}{_ xf] t /x]5, afa' Û alxgLnfO{ !)) l8u|L km/]gxfO6 Hj/f] /x]5 . 

;IfdM  -ydf]{ld6/ x]b}}{_ cl3 ́ 8\sfbf{ ;a} kf/f] aNadf k'u]]sf] lyof] . Tof] ;f“u'/f] 7fp“df 

  aNadf kf/f] cfk}“m cfpg rflx“ g;Sg] /] Û clg aNaaf6 rflx“ ToxL ;f“u'/f] 7fp“ 

  x'“b} s;/L otf 5]p;Dd kf/f] cfpg ;Sof] t Û

 dflg;sf] z/L/sf] tfkj|md gfKg] ydf]{ld6/nfO{ lSnlgsn ydf]{ld6/ elgG5 eg] 

 k|of]uzfnfdf kbfy{sf] tfkj|md gfKg] ydf]{ld6/nfO{ k|of]uzfnf ydf]{ld6/ 

 elgG5 .

cfdfM  -ydf]{ld6/nfO{ km]l/ ́ 8\sf/L kf/f] aNadf ́ f/]kl5_ nf} of] aNanfO{ ltd|f] xftdf 

  d'7Lleq kf/]/ ;dft / cfk}“m x]/ t aNaaf6 kf/f] s;/L gnLleq k}mn“b} 
  hfG5 . ltd|f] xftsf] tftf]n] ubf{ aNaleqsf] kf/f] klg tfltG5 . tfkn] ubf{ 

  kbfy{sf] cfotg a9\5 . To:t} tfkn] ubf{ kf/f]sf] klg cfotg a9\5 / of] 

  gnLleq k}mln“b} hfG5 . 

 tfkåf/f t/n kbfy{sf] cfotg a9\5 eGg] l;b\wfGtsf] cfwf/df ydf{ld6/n] sfd u5{ .
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;IfdM  -cfk\mgf] xftdf ;dfltPsf] ydf]{ld6/df k}mln“b} u/]sf] kf/f]sf] ;tx x]b}{_ xf] /x]5 

  t cfdf Û s:tf] la:tf/} kf/f]sf] ;tx km}lnPsf] Û c“ csf]{ s'/f lg cfdf Û cl:t 

  pm Toxf“ dlGb/ 5]p cf]h:jL lbbLsf] 3/df uPsf] lyP“ . cf]h:jL lbbLn] t Pp6f 

  7'nf] ydf]{ld6/n] lr;f] kfgLsf] tfkj|md / tftf] kfgLsf] tfkj|md gfk]/ sfkLdf 

  n]Vg'x'GYof] . Psl5g ydf]{ld6/ sf]7fdf TolTts}  /fVg'eof] / ydf]{ld6/df x]/]/ 

  sf]7fdf xfjfsf] tfkj|md olt /x]5 eg]/ k]ml/ sfkLdf n]Vg'eof] . 

cfdfM   P p;f] eP, cf]h:jLn] k|of]uzfnf ydf]{ld6/n] tfkj|md gfk]sL /lx5g\ . lSnlgsn  

  ydf]{ld6/df aNasf] 5]pdf ;f“u'/f] 3f“6L eP h:tf] k|of]uzfnf ydf]{ld6/df To:tf]  

  ;f“u'/f] efu x'“b}g . o;n] ubf{ a9L tfkj|md ePsf] a]nf o;sf] kf/f]sf] ;tx 

  a9\5 eg] sd tfkj|md ePsf] a]nf kf/f]sf] ;tx 36\5 . 

  lSnlgsn ydf]{ld6/df aNasf] glhs} ;f“u'/f] 3f“6L x'G5 t/ k|of]uzfnf 

  ydf]{ld6/df x'“b}g .

;Ifd M  cfdf, lSnlgsn / k|of]uzfnf ydf]{ld6/df sltb]lv slt;Dd cª\sx¿ 

  x'G5g\ gL < ls b'j}df a/fa/ x'G5g\ <

cfdf M  xf]Og . lSnlgsn ydf]{ld6/df 94° F b]lv 108°F -cyf{t 35° C b]lv 42°C_ 

  ;Ddsf cª\s cª\lst ul/Psf] x'G5 eg] k|of]uzfnf ydf]{ld6/df –10° C b]lv 

  110° C  ;Dd cª\s cª\lst ul/Psf] x'G5 . 

tkfO{“n] ;Ifd / p;sf] cfdflar ePsf] s'/fsfgLaf6 ydf]{ld6/, o;sf] k|sf/ / 

o;sf] sfo{ l;b\wfGtsf ;DaGwdf yfxf kfpg'ePsf] s'/fx¿ a'“bfut ¿kdf n]Vg'xf];\ .

;lD´ /fvf}“

!= tfk Ps k|sf/sf] zlSt xf] . tfkn] ubf{ j:t'sf] cj:yf kl/jt{g x'G5 . j:t'sf] 
 cfotg a9\5 / j:t'sf] tfkj|md a9\5 . 

@= tfksf] k|d'v ;|f]t ;"o{ xf] . tfksf cGo ;|f]tx¿ sf]Onf, bfp/f, u'O“7f, d6\6Lt]n, 

 l8h]n, k]6«f]n, Uof; cflb OGwgx¿, ljb\o't\ tyf 3if{0f x'g\ . xfdLn] vfPsf] 
 vfg]s'/faf6 klg z/L/n] tfk zlSt k|fKt u5{ . 

#= tfkj|md eg]sf] s'g} j:t'sf] tftf]kg jf lr;f]kgsf] dfqf xf] . tfkj|md gfKg] 

 pks/0fnfO{ ydf]{ld6/ elgG5 . 
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$= tfk zlStsf] SI PsfO h'n xf] eg] CGS  PsfO Sofnf]/L xf] . 

%= tfkj|mdsf] SI  PsfO s]lNeg xf] . t/ ;fdfGotof tfkj|mdnfO{ ;]lN;o; tyf 

 km/]gxfO6 PsfOx¿df gfKg] ul/G5 . 

^= ;]lN;o;, km/]gxfO6 / s]lNeg PsfOx¿nfO{ lgDglnlvt ;"q k|of]u u/L ¿kfGt/0f ug{ 

 ;lsG5 M 

 
C F K





0

100
32

180
273

100

&= xfdL z/L/sf] tfkj|md gfKg lSnlgsn ydf]{ld6/ k|of]u u5f}{“ . lSnlgsn 

 ydf]{ld6/nfO{ 8fS6/sf] ydf]{ld6/ klg eGg] ul/G5 . cfh ef]ln l8lh6n ydf{ld6/ 

 klg k|of]u ul/G5 . 

*= xfdL xfjf, kfgL tyf cGo kbfy{x¿sf] tfkj|md gfKg k|of]uzfnf ydf]{ld6/ k|of]u 

 u5f}{“ . lSnlgsn ydf]{ld6/df aNa glhs gnLdf ;f“u'/f] 3f“6L x'G5 eg] k|of]uzfnf 

 ydf]{ld6/df To:tf] ;f“u'/f] 3f“6L x“'b}g . 

(= tfkn] t/n kbfy{sf] cfotg a9\5 eGg] l;b\wfGtdf ydf]{ld6/n] sfo{ u5{ .

cEof;  

!= l7s pTt/df /]hf -_ nufpg'xf];\ M

 -s_ tfksf] SI PsfO s] xf] < 

  -c_ Sofnf]/L -cf_ s]lNeg -O_  h'n  -O{_ l8u|L ;]lN;o; 

 -v_ tfkj|mdsf] SI PsfO s] xf] < 

  -c_ s]lNeg    -cf_ l8u|L ;]lN;o;  -O_ l8u|L km/]gxfO6   -O{_  h'n

 -u_ ;fdfGotof :j:y dflg;sf] z/L/sf] tfkj|md slt x'G5 <

  -c_ 36°F     -cf_ 98.6°C        -O_ 98.6°F    -O{_ 37K

 -3_ °C / °F PsfOx¿lar ¿kfGt/0fsf] ;"q s'g xf] <

  -c_ C F


0
100

32
180

 -cf_ 
C F


0

180
32

100
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  -O_ O C C



100

32
180

 -O{_ C F


32
100

0
180

@= lgDg lnlvt k|Zgx¿sf] pTt/ lbg'xf];\ M

 -s_ tfk eg]sf] s] xf] < tfk / tfkj|mdlar s] km/s 5 < b'O{ a'“bfdf n]Vg'xf];\ .

 -v_ tfksf s'g} ltg cf]6f ;|f]tx¿sf] gfd n]Vg'xf];\ . 

 -u_ ydf]{ld6/ eg]sf] s] xf] < 

 -3_ lSnlgsn ydf]{ld6/sf] aNa 5]p lsg ;f“u'/f] 3f“6L x'G5 <

 -ª_ lSnlgsn ydf]{ld6/ / k|of]uzfnf ydf]{ld6/lar s'g} b'O{ cf]6f km/s n]Vg'xf];\ . 

#= Pp6f lSnlgsn ydf]{ld6/sf] ;kmf lrq sf]g{'xf];\ / o;sf ljleGg efux¿sf] 

 gfd n]Vg'xf];\ . 

$= lgDg lnlvt tfkj|mdsf] :s]n ¿kfGt/0f ug{'xf];\ M

 -s_ 30°C nfO{ °F df .   -v_ 200°F nfO{ °C df

 -u_ -40°C nfO{ °F df  -3_ -2°F nfO{ °C df 

 -pTt/ M 86°F , 93.3°C, -40°F, -18.8°C)

%= vfnL 7fp“ eg'{xf];\ M

 -s_ tfk Ps k|sf/sf] ============= xf] . 

 -v_ Ps Sofnf]/L a/fa/ ============= h'n x'G5 .

 -u_ ydf]{ld6/ leq /flvPsf] 6lNsg] t/n kbfy{ ============= xf] . 

 -3_ zlStsf] ================ / ======================= x'“b}g .

^  sf/0f lbg'xf];\ M

 s_ j/km 5'“bf xfdLnfO{ lr;f] cg'ej x'G5 .

 v_ tftf] j:t'df /fVbf ydf]{ld6/ leqsf] kf/f] sf“rsf] gnLdf dfly r9\5 . 
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PsfO ^  tfk

8f]Ndfn] hf8f] dlxgfdf g'xfpg'kbf{ dgtftf] kfgL k|of]u ul/g\ . w]/} lr;f] kfgLdf clnslt 

tftf] kfgL ld;fP/ dgtftf] kfgL tof/ kfl/g\ . 

o;/L pgn] k|of]u u/]sf] lr;f]kfgL, tftf] kfgL / dgtftf] kfgLsf] tfkj|md slt slt 

xf]nf < kTtf nufpg tn pNn]v ul/Psf] lj|mofsnfk ug{'xf];\ . 

sfo{snfk M ljleGg cj:yfsf] kfgLsf] tfkj|md kQf nufpg] . 

cfjZos ;fdu|Lx¿ M ltg cf]6f lunf;x¿, Pp6f ef“8fdf pDn]sf] kfgL, Pp6f 

k|of]uzfnf ydf]{ld6/ . 

ljlw M 

!= dfly lrqdf b]vfP h:t} u/L lunf;df tftf]kfgL 

 /fVg'xf];\ . csf]{ Pp6fdf dgtftf] kfgL / af“sL 
 /x]sf] Pp6f lunf;df lr;f] kfgL /fVg'xf];\ . 

@= ca k|of]uzfnf ydf]{ld6/ lnP/ ;a}eGbf klxn] 

 lr;f] kfgLsf] tfkj|md gfKg'xf];\ / slt tfkj|md 
 /x]5 gf]6 ug{'xf];\ . -ydf]{ld6/sf] aNa sl/a ! 
 ldg]6 kfgLdf 8'a]sf] x'g'k5{ . 

#= o:t} k|sf/n] dgtftf] kfgLsf] tfkj|md gfKg'xf];\ / 

 tfkj|md sfkLdf l6Kg'xf];\ . 

$= cGTodf tftf] kfgLsf] tfkj|md gfKg'xf];\ / tfkj|md 

 sfkldf l6Kg'xf];\ .

tftf]kfgL dgtftf] kfgL lr;f]kfgL 

s v u

:jfWoog v08
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lgisif{ -glthf_ M

lr;f] kfgLsf] tfkj|md ========°C =  ========°F

dgtftf] kfgLsf] tfkj|md ========°C = ========°F

tftf] kfgLsf] tfkj|md ========°C = ========°F

ca kl/jf/sf ljleGg JolStx¿sf] z/L/sf] tfkj|md gfKg'xf];\ M 

lj|mofsnfk M    z/L/sf] tfkj|md kTtf nufpg] . 

cfjZos ;fdu|L M Pp6f lSnlgsn ydf]{ld6/ . 

ljlw M     -tkfO{“n] tfkj|md gfKg s] ws] ug{'eof], j|mlds ¿kdf n]Vg'xf];\ ._

lgisif{ M 

j|md ;ª\Vof ldlt ;do JolStsf] gfd zf/Ll/s tfkj|md

!=    ===== ah]  

@= 

#=

$=

%=
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PsfO &    k|sfz (Light)

P]gf / o;sf k|sf/x¿ 

s] tkfO{“n] P]gf x]g'{ ePsf] 5 < s] s] sfddf P]gfsf] k|of]u x'G5 < P]gfdf s:tf] cfs[lt 
b]lvG5 < tkfO{“n] s:tf s:tf P]gf b]Vg'ePsf] 5 < afy?dsf] P]gf / uf8Lsf] P]gf p:t} 
5g\ ls km/s 5g\ <

P]gfsf] k/fjt{g ug]{ ;txsf] jgfj6sf cfwf/df P]gf b'O{ lsl;dsf x'G5g\ . tL x'g\ – 
;dtn P]gf / uf]nfsf/ P]gf .

j:t'af6 cfPsf] k|sfznfO{ kl/jt{g u/L j:t'sf] cfs[lt agfpg] pks/0fnfO{ P]gf 
(Mirror) elgG5 .

s_ ;dtn P]gf (Plane Mirror) :

tkfO{“n] ;}n'gdf /flvPsf] P]gf x]g'{ePsf] 5 < Tof] 
P]gfsf] ;tx s:tf] x'G5 < o;n] s:tf] / sqf] cfs[lt 
agfp“5 < jfy?d tyf ;}n'gdf /fVg] P]gfsf] ;tx ;dtn 
x'G5 . k|sfz k/fjt{g ug]{ ;tx ;dtn (Flat) ePsf] 
P]gfnfO{ ;dtn P]gf (Plane Mirror) elgG5 . of] P]gf 
cg'xf/ x]g{ / g'xfpg] sIfdf /fVg k|of]u ul/G5 . 

;dtn P]gfn] hlxn] klg cjf:tljs, 7f8f] -;'N6f]_ / j:t' a/fa/s} cfs[lt agfp“5 . 
P]gfaf6 j:t'sf] b'/L hlt x'G5 cfs[ltsf] b'/L klg Tolt g} x'G5 . ;dtn P]gfdf cfs[lt 
aGbf bfof“sf] afof“ / afof“sf] bfof“ x'G5 . o; k|lj|mofnfO{ l:ylt pN6fO{ (Lateral 

Inversion) elgG5 . 

v_ uf]nfsf/ P]gfsf/x¿ (Spherical Mirror) :

jl/kl/ -5]p_sf] efueGbf larsf] efu ba]sf] jf p7]sf] P]gfnfO{ uf]nfsf/ P]gf 
elgG5 . uf]nfsf/ P]gf b'O{ vfnsf x'G5g\ . sGs]e P]gf (Concave Mirror) / sGe]S; 
P]gf (Convex mirror) . P]gfsf] k|s[lt cg';f/ uf]nfsf/ P]gfn] km/s km/s vfn] cfs[lt 
agfp“5 . 

M 
B
F

M 
B
F
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uf]nf] P]gfdf x'g] k|sfzsf] k/fjt{g 

;l/tf cfdf a'af;“u} vfgf vf“b} lyOg\ . To;} a]nf pgn] rDrfsf] vf]lkN6f] k/]sf] efult/ 
x]l/g\ . cfk\mgf] cg'xf/sf] cfs[lt b]v]/ pgL bª\u kl/g\ . t/ cfs[lt ;fdfGoeGbf 7'nf] 
b]lvGYof] . pgnfO{ cgf}7f] nfUof] . 

pgn] rDrfnfO{ kmsf{P/ aflx/ k6\l6af6 x]l/g\ . rDrfsf] kl5Nnf] efudf x]bf{ pgn] 
cufl8k6\l6sf] l7s pN6f] cToGt ;fgf] cg'xf/ b]lvg\ . pgnfO{ lh1f;f nfUof] s;/L 
km/s km/s vfnsf] cfs[lt aGof] < pgn] a'af cfdfnfO{ of] s'/f elgg\ . a'afn] 
eGg'eof] ,æltdLn] /fd|f] s'/f kTtf nufof} . rDrfsf] of] cl3Nnf] cyf{t\ ulx/f] ;txnfO{ 
sGs]e ;tx / kl5Nnf] cyf{t\ p7]sf] ;txnfO{ sGe]S; ;tx eG5g\ . sGs]e ;txaf6 
k|sfz k/fjt{g x'“bf cfs[lt j:t'eGbf 7'nf] aG5 / sGe]S; ;tx -aflx/L ;tx_ af6 
k|sfz k/fjt{g x“'bf j:t'sf] cfs[lt j:t'eGbf ;fgf] aG5 . To;}n] ltdLn] rDrfsf] 
cufl8k6\l6af6 x]bf{ 7'nf] / k5fl8k6\l6af6 x]bf{ ;fgf] cg'xf/ b]Vof} .Æ cfk\mgL 5f]/Ln] 

/fd|f] lh1fzf /fv]sf] ;'g]/ cfdf klg v';Ln] bª\u kg'{eof] . 

rDrfsf] aflx/lt/sf] efun] sGe]S; P]gf / rDrfsf] leqlt/sf] efun] sGs]e P]gfsf] 
k|ltlglwTj ub{5 . 

5]plt/sf] efu p7]sf] / larsf] efu lgoldt ¿kdf bljPsf] P]gfnfO{ sGs]e P]gf 
(Concave Mirror) elgG5 . sGs]e P]gfn] k|sfzsf ;dfgfGt/ ls/0fx¿nfO{ Pp6} 
laGb'df s]lGb|t u5{ . To;}n] o;nfO{ s]Gb|Ls/0f P]gf (Conversing mirror) elgG5 . 

-s_ sGs]e P]gf    -v_ sGe]S; P]gf

5]plt/sf] efu blaPsf] / larsf] efu lgoldt ¿kdf p7]sf] P]gfnfO{ sGe]S; P]gf 
(Convex Mirror) elgG5 . 

o; P]gfn] k|sfzsf ;dfgfGt/ ls/0fnfO{ ljs]lGb|t ub{5 . To;}n] o; P]gfnfO{ ljs]lGb|t 

sGs]e P]gf sGe]S; P]gf
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R P B
FC

Y

A

X

R
C F

Y

AB

 -s_ sGe]S; P]gf   -v_ sGs]e P]gf 

-v_ P]gfsf] kf]n (Pole of the mirror)

uf]nf] P]gfsf] k/fjt{g ug{ ;txsf] l7s larsf] laGb'nfO{ P]gfsf] kf]n elgG5 . 
lrqdf laGb' A P]gfsf] kf]n xf] . uf]nf] P]gfdf gflkg] b'/Lx¿ ;a} o;} laGb'nfO{ 
cfwf/ dfgL gflkG5g\ . 

-u_ k|d'v cIf (Principal axis)

P]gfsf] kf]n ‘P’ / jj|mtfsf] s]Gb| ‘C’  hf]8L bfof“ afof“ k'Ug] l;wf /]vfnfO{ k|d'v cIf 
elgG5 . 

-3_ s]Gb|Ls/0f laGb' (Principal Focus)

P]gfsf] jj|mtfsf] s]Gb| / kf]nsf] l7s lardf kg]{ laGb' To; P]gfsf] s]Gb|Ls/0f laGb' 
xf] . cgGtaf6 cfPsf k|sfzsf ls/0fx¿ o;} laGb'df s]lGb|t x'G5g\ jf s]lGb|t 
ePh:tf] b]lvG5g\ . 

 -s_ sGs]e P]gf  -v_ sGe]S; P]gf

P]gf (Diverging Mirror) klg elgG5 . 

sGs]e / sGe]S; P]gfdf k|of]u x'g] zAbx¿sf] kl/ro 

-s_ jj|mtfsf] s]Gb| (Centre of curvature)

sGs]e / sGe]S; P]gfx¿ k'/f uf]nfsf/ P]gfsf  efu x'g\ . o:tf P]gfsf] ;txnfO{ 
k'/f uf]nfsf/ agfO{ k'/f ubf{ To;sf] s]Gb| laGb' kg]{ 7fp“ g} jj|mtfsf] s]Gb| xf] . 
tnsf] lrqdf C jj|mtfsf] s]Gb| xf] .
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-ª_ s]Gb|Ls/0f b'/L M P]gfsf] kf]n (P) b]lv s]Gb|Ls/0f laGb' (F) ;Ddsf] b'/LnfO{ s]Gb|Ls/0f 
 b'/L elgG5 . o;nfO{ F n] hgfO{G5 .

-r_ jj|mtfsf] cw{Jof; (Radius of curvature) M jj|mtfsf] s]Gb| (C) b]vL P]gfsf] kf]n 
 (P) ;Ddsf] b'/LnfO{ jj|mtfsf] cw{Jof; elgG5 . lrqdf ‘R’ jj|mtfsf] lqHof xf] .

sGs]e P]gfaf6 aGg] cfs[ltsf /]vf lrqx¿

sDs]e P]gfaf6 aGg] cfs[ltx¿sf /]vflrq lvRg' cufl8 s]xL cfwf/e"t tYox¿sf 
;DaGwdf a'‰g' h?/L x'G5 . tL x'g\ M

 k|d'v cIf;“u ;dfgfGt/ eO{ P]gfdf kg]{ ls/0fx¿ 
 P]gfaf6 k/fjt{g x'“bf s]Gb|Ls/0f laGb'af6 kms{G5g\ . 

 s]Gb|Ls/0f laGb'af6 cfPsf k|sfzsf ls/0fx¿ 
 P]gfaf6 k/fjt{g x'“bf k|d'v cIf;“u ;dfgfGt/ 
 eP/ hfG5g\ .

 jj|mtfsf] s]Gb| C af6 cfPsf] ls/0f P]gfsf] 
 ;tx;“u ()) sf] sf]0fdf kg]{ x'“bf ;f]xL 
 af6f] eP/ kms{G5 . 

ca dflysf s'/fx¿ yfxf kfO;s]kl5 sGs]e P]gfaf6 ljleGg cj:yfdf aGg] cfs[ltx¿sf 

/]vflrq lvrf}“ . 

-s_ j:t'nfO{ ‘C’ sf] k5fl8 /fVbf – 

 o; cj:yfdf cfs[lt 

  C / F sf] lardf aG5 .       

  j:t'eGbf ;fgf] x'G5 .   

  pN6f] aG5 .

  jf:tljs x'G5 .
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-v_ j:t'nfO{ ‘C’ df /fVbf    

 o; cj:yfdf cfs[lt 

  C df aG5 .

  j:t'h:t} aG5 .   

  pN6f] x'G5 . 

  jf:tljs x'G5 

-u_ j:t'nfO{ C / F lardf /fVbf  

 o; cj:yfdf cfs[lt 

  C sf] k5fl8 aG5 .

  j:t'eGbf 7'nf] x'G5 .

  pN6f] / jf:tljs x'G5 .

-3_ j:t'nfO F / P lardf /fVbf  

 o; cj:yfdf cfs[lt 

  P]gfeGbf k5fl8 aG5 .

  ;'N6f] x'G5 .

  j:t'eGbf 7'nf] x'G5 .

  cjf:tljs x'G5 .

sGe]S; P]gfaf6 aGg] cfs[ltsf] /]vflrq

sGe]S; P]gfaf6 aGg] /]vflrqx¿ lvRg'cl3 sGe]S; P]gf;“u ;DalGwt s]xL cfwf/e"t 

tYox¿ hfGg' cfjZos 5 . tL x'g\ M

  sGe]S; P]gfdf s]Gb|Ls/0f laGb' / jj|mtfsf] s]Gb| 
 C P]gfsf] k/fjt{g ug]{ ;txsf] k5fl8 k5{ . 

 k|d'v cIf;“u ;dfgfGt/ eP/ P]gfdf kg]{ 

 k|sfzsf ls/0fx¿ k/fjt{g x'“bf 

 s]Gb|Ls/0f laGb'af6 uPsf] h:tf] b]lvG5 . 

C

CC P F

F
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  j:t'af6 jj|mtfsf] s]Gb|lt/ uPsf] k|sfzsf] ls/0f P]gfdf 90° sf] sf]0f kf/]/ 7Ss/ 

 vfG5 / ;f]xL af6f] kms{G5 . sGe]S; P]gfdf P]gfcufl8 h'g;'s} 7fp“df j:t' /fVbf 

 aGg] cfs[lt Ps} k|sf/sf] x'G5 . ;a} cfs[ltx¿sf lardf cjf:tljs / 7f8f] 

 aG5g\ . cfs[lt ;w}“ j:t'eGbf ;fgf aGb5g\ . 

uf]nf] P]gfsf] pkof]lutf

!= sGs]e P]gf 

 -s_ 7'nf 7'nf / vuf]nLo 6]ln:sf]k, /]l8of] cflbdf k/fjt{ssf] ¿kdf /fVg .

 -s_ 6r{nfO6, uf8Lx¿sf] x]8nfO6df k|sfznfO{ 6f9f;Dd k\mof“Sg . 

 -u_ sfg, gfs, d'v, 3f“6Lleq k|sfz k/fjt{g u/L leqL efu cjnf]sg ug{ .  

 -3_ bfx|L sf6\bf jf d]sck ubf{ cg'xf/ 7'nf] kf/L x]g{ . 

@= sGe]S; P]gf

 sGe]S; P]gfn] 7f8f] / ;fgf] cfs[lt agfp“5 . o;af6 7'nf] j:t'nfO{ ;fgf] kf/L P]gfsf] 
 ;fgf] If]qdf c6fpg ;lsG5 . To;}n] uf8Lx¿sf] bfof“ afof“lt/ 8«fOe/n]  k5fl8sf] 
 efu x]g{ ;fO8 P]gfsf] ¿kdf o;sf] k|of]u ul/G5 . 

jf:tljs / cjf:tljs cfs[lt

sGs]e / sGe]S; P]gf lnP/ cfs[ltx¿ agfpg'xf];\ . s'g P]gfn] jgfPsf] cfs[lt kbf{df 

ptfg{ ;lsG5 . s'gn] agfpg] cfs[lt kbf{df pqg ;Sb}g . 

Pp6f sGs]e P]gf lng'xf];\ / To;sf] cufl8 nueu 20-30 cm df Pp6f ;]tf] afSnf] 

CFA'

B'

B

A
j:t'

j:t'
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sfut /fVg'xf];\ . ca P]gfnfO{ cl3kl5 ;f/]/  aflx/sf j:t'sf] cfs[lt sfuhdf 

kfg'{xf];\ . cfs[lt k|:6 b]lvPkl5 b'/L gfKg'xf];\ . oxf“ sfuhn] kbf{sf] sfd 

u5{ . o;/L sGs]e n]G;n] agfPsf] cfs[ltnfO{ kbf{df kfg{ -ptfg{_ ;lsG5 . sGe]S; 

P]gfaf6 sfut -kbf{_ df cfs[lt ptfg{ ;ls“b}g lsgeg] o;n] k/fjt{g u/]sf k|sfzsf 

ls/0fx¿ jf:tljs ¿kdf Ps cfk;df sfl6Psf x'“b}gg\ . sfl6P h:tf dfq b]lvG5g\ . t/ 

sGs]e P]gfn] k/fjt{g u/]sf k|sfzsf ls/0fx¿ Ps csf{df jf:tljs ¿kd} sfl6G5g\ 

/ jf:tljs cfs[lt agfp“5g\ . 

kbf{df ptfg{ ;lsg] cfs[ltnfO{ jf:tljs cfs[lt elgG5 . jf:tljs cfs[lt pN6f] 

x'G5 . of] cfs[lt P]gfsf] cuf8L aG5 . sGs]e P]gfn] jf:tljs cfs[lt lbG5g\ . kbf{df 

ptfg{ g;lsg] cfs[ltnfO{ cjf:tljs cfs[lt (Virtual Image) elgG5 . of] cfs[lt P]gfsf] 

k5fl8 aG5 . of] cfs[lt ;'N6f] x'G5 . sGe]S; P]gfn] agfpg] cfs[lt cjf:tljs x'G5 . 

k|sfzsf] cfjt{g

ljgf]b rf}w/L / /lZd tfdfª 3/df ljleGg sfd u/L kl/jf/nfO{ ;3fp“5g\ . pgLx¿ 
labfsf] a]nf Pslbg e}“;L r/fpg rp/lt/ uPsf lyP . To;} a]nf pgLx¿ kf]v/Ldf 
n6\7L 8'afP/ v]Ng yfn] . n6\7L 8'afP/ x]bf{ t n6\7L ef“lrPsf] h:tf] b]v] . pgLx¿nfO{ 

crDd nfUof] . ev{/}sf] l;wf n6\7L kfgLdf 8'afp“bf kfgLleqsf] efu s;/L ef“lrof] 

k]ml/ n6\7L l´s]/ ef“lrPsf] 7fp“g]/ x]/] . t/ n6\7L t l;wf g} 5 . of] s;/L eof] xf]

nf < pgLx¿nfO{ crDd nfUof] . 

pgLx¿ 3/df kms]{kl5 of] s'/f ljgf]bsf] bfh'nfO{ ;'gfP . bfh'n] Pp6f af6fdf kfgL 

Nofpg'eof] / To;df Pp6f n6\7L 8'afP/ x]g{'eof] . n6\7L 58\s] u/L 8'afp“bf tnsf] 
lrqdf h:t} afª\luPsf] b]lvof] . cfk\mgf] cf}“nf kfgLdf 8'afP/ b]vfpg'eof] . Tof] klg 

afª\uf] b]lvof] . clg bfh'n] eGg'eof] æk|sfzsf] cfjt{gsf] sf/0f o;f] ePsf] xf] .Æ 

sGs]e ;]jf

cfs[lt cfs[lt

sGe]S; ;]jf
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ljgf]b / /lZd  b'j}n] ;f]w], æof] cfjt{g eg]sf] s] 

xf] <Æ bfh'n] eGg'eof,] k|sfz Ps dfWodaf6 csf]{ 

dfWoddf hf“bf afª\lug] lj|mofnfO{ k|sfzsf] 

cfjt{g elgG5 . n6\7L kfgLleq 8'afp“bf 

kfgLleqsf] n6\7Laf6 cfPsf] k|sfz kfgLaf6 

xfjfsf] ;tx x'“b} xfd|f] cf“vfdf cfp“5 . xfjf / 

kfgLsf] ;tx hf]l8Psf] 7fp“af6 afª\luP/ cf“vfdf 

k5{ . To;}n] kfgLleqsf] n6\7Lsf] efu afª\uf] 

b]lvPsf] xf] .Æ

bfh'n] /lZdnfO{ Pp6f sk Nofpg nufpg'eof] . skdf Pp6f l;Ssf /fv]/ b'j}nfO{  

l;Ssf l7Ss gb]lvg];Dd k5fl8 ;g{ nufpg'eof] clg bfh'n] l;Ssf g;g]{ u/L skdf 

kfgL vGofpg'eof] . pgLx¿nfO{ k]ml/ x]g{ nufpg'eof] . pgLx¿n] crDd dfGb} ;f]w], 

ælsg o:tf] eof] bfh' <Æ cl3 b]lvg 5f8]sf] l;Ssf clxn] km]l/ t b]lvof] Û 

bfh'n] eGg'eof] æof] klg k|sfzsf] cfjt{gsf] sf/0fn] ePsf] xf] .Æ bfh'n] lrq agfP/ 

:ki6  kfl/lbg'eof] . 

dfgf}“ ;'?df l;Ssf ‘A’ :yfgdf 5 . skdf kfgL ge/]sf] j]nf 

l;Ssfaf6 cfPsf] ls/0f sksf] leTtfdf 7f]lsPsf] b]lvG5 t/ 

l;Ssf b]lv“b}g . ha kfgL el/G5 l;Ssfaf6 cfPsf] ls/0f 
kfgLsf] ;txaf6 afª\luP/ cfjt{g eP/ cf“vf;Dd k'U5 . 

cf“vfn] ‘A’ :yfgsf l;Ssf ‘B’ :yfgdf ePh:tf] b]lvG5 . 
o;n] ubf{ l;Ssf sksf] lk“waf6 p7]sf] b]lvG5 . o:t} sf/0fn] 
ubf{ kf]v/Lsf] lk“w klg jf:tljseGbf dfly p7]sf] b]lvG5 / 

kf]v/L jf:tljseGbf sd ulx/f] b]lvG5 .  bfh'n] u/]sf] JofVof 

/ k|of]uaf6 ljgf]b / /lZd b'j} v';L eP . 

Unf; :nfaaf6 k|sfzsf] cfjt{g

pgLx¿n] hfGb} uP ls xfjf / kfgL b'O{ dfWoddf k|sfz cfjt{g eP h:t} xfjf / 

sf“r km/s dfWod eP/ k|sfz hf“bf klg of] cfjt{g x'G5 . o;nfO{ k|of]u u/L x]g{ 

;lsG5 . ca Unf;:nfaaf6 k|sfzsf] cfjt{g s;/L x'“bf] /x]5 x]/f}“ . 

A

B
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xfjf

xfjf

sf“r

nDa

Pp6f 6]a'ndf ;]tf] sfuh laR5\ofO{ To;sf] 

s]Gb|g]/ Unf;:nfa lrqdf ´}“ /fv]/ rf}3]/f 
ABCD clg :nfasf ]  laGb '  0 df / ]v f 

po sf]/f } “ / Tof] /]vfdf b'O{cf]6f cfnlkg 

E / F uf8f}“ . ca Unf;:nfasf] csf]{k6\l6 -E/

CD lt/_ af6 PO /]vfdf ufl8Psf cfnlkgnfO{ 

x]/L tL cfnlkgx¿ l;wf b]lvg] -b'j} cfnlkgnfO{ 

5]Sg]_ u/L b'O{ cf]6f cfnlkgx¿ M  / N 

uf8f}“ . To;kl5 cfnlkgx¿ ufl8Psf] laGb'nfO{ 

:s]nn] hf]8f}“ . ca Unf;:nfanfO{ l´s]/ O / Q laGb' hf]l8lbpm“ / O / Q df nDa 

tfgf}“ . k|sfz xfjfaf6 sf“rdf k:bf / sf“raf6 xfjflt/ lg:s“bf b'j} cj:yfdf 

afª\luPsf] -cfjt{g ePsf]_  b]lvG5 .

oxf“ xfjf -sd 3gTj ePsf] jf lj/n dfWod_ af6 sf“r -a9L 3gTj ePsf] jf ;3g 

dfWod_ lt/ hf“bf gd{nlt/ afª\luP/ uPsf] b]lvG5 . ;3g dfWod -sf“r_ af6 lj/n 

dfWod xfjflt/ k|sfz lg:s]/ hf“bf gd{naf6 6f9f df]l8P/ uPsf] b]lvG5 . o;}sf] cfwf/

df k|sfzsf] cfjt{gsf lgDglnlvt lgodx¿ lgsfNg ;lsG5 M

1. k|sfz Ps dfWdaf6 csf]{ dfWoddf nDa;“u s'g} sf]0f agfO{ hf“bf afª\luP/ hfG5 . 

2. lj/n dfWodaf6 ;3g dfWodf hf“bf k|sfz gd{nlt/ df]l8G5 . 

3. ;3g dfWodaf6 lj/n dfWoddf hf“bf k|sfz gd{naf6 6f9f df]l8G5 . 

4. cfkltt ls/0f, cfjlt{t ls/0f / gd{n Pp6} ;txdf k5{g\ .

;lD´ /fvf}“

 k|sfz s'g} j:t'df 7f]lsP/ kms{g] lj|mofnfO{ k|sfzsf] k/fjt{g elgG5 . 

 uf]nf] P]gf b'O{ lsl;dsf x'G5g\ – sGs]e P]gf / sGe]S; P]gf 

 sGs]e P]gfaf6 j:t' kf]n -P_ / s]Gb|Ls/0f laGb' -F_ sf] lardf ePsf] cj:yfdf 

 afx]s ;a} cj:yfdf jf:tljs, pN6f] / j:t'eGbf 7'nf] cfs[lt aG5 . 
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 sGe]S; P]gfdf ;w}“ cjf:tljs / j:t'eGbf ;fgf], ;'N6f] cfs[lt aG5 . 

 sGe]S; P]gf ljz]if t uf8Lx¿df 8«fOe/n] k5fl8sf j:t'x¿ b]Vg k|of]u u5{g\ . 

 k|sfz Ps dfWodaf6 csf]{ dfWoddf hf“bf afª\luP/ hfg] lj|mofnfO{ k|sfzsf]  

 cfjt{g elgG5 . 

 a9L 3gTj ePsf] dfWodnfO{ ;3g dfWod / sd 3gTj ePsf] dfWodnfO{ lj/n 

 dfWod elgG5 . 

 k|sfz ;3g dfWodaf6 lj/n dfWoddf hf“bf gd{naf6 6f9f / lj/naf6 ;3g  

 dfWoddf hf“bf gd{nlt/ df]l8G5 .

cEof; 

tnsf k|Zgx¿sf] pTt/ lbg'xf];\ M

!= sGs]e / sGe]S; P]gfnfO{ s;/L lrGg ;lsG5 < n]Vg'xf];\ .

@= 8«fOe/n] uf8Ldf k5fl8 b]Vg /fVg] P]gf sGe]S;sf] ;6\6f sGs]e eP s] xf]nf < 

#= kl/ro lbg'xf];\ M

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

$= sGs]e P]gfdf lgDglnlvt cj:yfdf aGg] cfs[ltsf] ls/0f /]vflrq lvr]/ 

 b]vfpg'xf];\ M

 -s_ j:t'nfO{ C df /fVbf   -v_ j:t'nfO{ C / F sf] aLrdf /fVbf

 -u_ j:t'nfO{ F / P sf] lardf /fVbf

%= uf]nf] P]gf s] s] sfddf k|of]u x'G5 < s'g} b'O{ cf]6f pbfx/0f lbg'xf];\ .

^= k|sfzsf] cfjt{g eg]sf] s] xf] < kf]v/Lsf] ulx/fO jf:tljseGbf sd b]lvg'sf] 
 sf/0f s] xf] < 

&= k|sfzsf] cfjt{gsf lgodx¿ n]Vg'xf];\ . 
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*= km/s n]Vg'xf];\ M

 -s_ sGs]e P]gf / sGe]S; P]gf

 -v_ cjf:tljs cfs[lt / jf:tljs cfs[lt

(=  vfnL 7fp“ eg'{xf];\ . 

 -s_  5]paf6 larlt/ lgoldt ¿kdf bj]sf] P]gfnfO{ =========== elgG5 .

 -v_  sGe]S; P]gfn] =========== cfs[lt agfp“5 .

 -u_  jf:tljs cfs[lt ========= x'G5 .

 -3_  Ps dfWodaf6 csf]{ dfWoddf hf“bf k|sfz afª\lug] k|lj|mofnfO{ ===== elgG5 .

!)= sf/0f lbg'xf];\ M

 -s_ bflx| sf6\g sGs]e P]gf k|of]u x'G5 . 

 -v_ uf8Ldf sGe]S; P]gf k|of]u ul/G5 .

!!= lgDg /]vf ls/0f lrqx¿ k'/f ug'{xf];\ M

j:t'

-s_ -v_

-u_ -3_

-ª_

j:t'

j:t'j:t'

C

C

F
P

F

F

F

C

C

P
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PsfO *    Wjlg (Sound)

bLkf / k|ltdf cfh cln l56\6} ljb\ofno k'u]5g\ . pgLx¿ aflx/ v]Nb} lyP . Tolts}df b; 

aHof] . xl/ bfOn] 3G6L ahfpg'eof] . pgLx¿n] 3G6L ah]sf] x]l//x] . xl/ bfOn] kmnfdsf] 

kftfdf x\ofd/n] xfGbf l6gl6g cfjfh cfO/x]sf] lyof] . k|ltdfn] elgg\, æx]/ t bLkf, 

3G6L s;/L alh/x]sf]Æ bLkfn] elgg\ . xf] t Pp6f j:t'df csf]{ j:t'n] xfGbf jf b'O{ j:t' 

7f]lSsPkl5 cfjfh -Wjlg_ lgl:s“bf] /x]5 . pgLx¿n] o:tf] cfjfh cfPsf] t w]/} ;'g]sf 

lyP t/ ;f“lRrs} cfjfh s;/L cfp“5 eg]/ ulxl/P/ ljrf/ eg] u/]sf lyPgg\ . 3G6Ldfq} 

aHg] xf] ls c¿ j:t' klg o;/L 7f]lSs“bf cfjfh cfp“5 eg]/ pgLx¿nfO{ k|of]u u/L x]g{ 

dg nfUof] . pgLx¿n] 3/ kms]{kl5 ljleGg j:t'n] 6]a'n, yfn, lunf;, ufu|L, 9f]sf, s;f}“8L, 

lstfa cflbdf xfg]/ cfjfh ;'g] . ;a}af6 s'g} g s'g} k|sf/sf] cfjfh cfof] . yfn, srf}/f, 

lunf;, s;f}“8L cflb wft'sf j:t'x¿af6 rsf]{ cfjfh lg:sg] /x]5 eGg] s'/f klg pgLx¿n] 

yfxf kfP . oL ;a} s'/f pgLx¿n] ef]lnkN6 sIffdf lzIfsnfO{ atfP . lzIfsn] eGg'eof], 

æltdLx¿n] Psbd} /fd|f] sfd u/]5f} .Æ n ;'g d c´ :ki6 kfl/lbG5' . æs'g} Wjlg jf 

cfjfh pTkGg x'g j:t'df sDkg x'g'k5{ . Ps j:t' csf]{ j:t'df 7f]lSs“bf j:t'sf] c0f'df 

sDkg x'G5 / cfjfh cfp“5 . xfdLn] af]Nbf klg 3f“6Lleqsf] :j/oGqdf ;f;n] sDkg 

u/fp“5 / xfdL cfjfh lgsfN5f}“ . 3f“6Ldf xft /fv]/ af]n t :j/oGqsf] sDkg ;lhn} 

yfxf kfpg] 5f} .Æ b'j}n] To;} u/] geGb} af]Nbf 3f“6L ys]{sf] yfxf kfP . o;} u/L ljleGg 

j:t'df 7f]Sbf Toxf“ ys]{sf]] 5fd]/ x]/] . ;a} cj:yfdf cfjfh lg:s“bf j:t'df sDkg ePsf] 

yfxf kfPkl5 sDkgaf6 Wjlg pTkGg x“'bf] /x]5 eGg] lgisif{df pgLx¿ k'u] . 

Wjlg k|;f/sf] nflu dfWod rflxG5 

Wjlg Ps 7fp“af6 csf]{ 7fp“;Dd k'Ugsf] nflu 7f];, t/n jf Uof; s'g} g s'g} dfWod 
x'g'k5{ . dfWod ljgf Wjlg k|;f/0f x'g ;Sb}g . o; s'/fnfO{ k|dfl0ft ug{ Pp6f k|of]u 
x]/f}“ .

k|of]u M

sf“rsf] Pp6f j]nhf/ lnP/ To;leq 6]a'n 38L /fvL lrqdf e}m Eofs'd kDk hf]8f}“ . 
ca To;nfO{ xfjf gl5g]{ agfO{ leq ePsf] xfjf ;a} lemsf}“ . cj ljb\o't\ 3G6LnfO{ 
:jLr cg u/L j]nhf/ leq 3G6L ahfp“ o;f] ubf{ aflx/af6 x]bf{ 3G6L ah]sf] b]lvG5 
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t/ cfjfh aflx/ xfd|f] sfg;Dd cfpg] dfWod gePsfn] Tof] cfjfh k|;f/0f x'g 
g;s]sf] xf] . o; k|of]uaf6 dfWod gx'“bf Wjlg k|;f/ x'g ;Sb}g eGg] s'/f k|dfl0ft x'G5 .

xfjfdf Wjlgsf] k|;f/0f

xfdLn] Ps 7fp“sf] cfjfh csf]{ 7fp“df ;'Gg] u/]sf 5f}“ . ljb\ofnodf laxfgsf] 3G6L aHbf 
k/k/sf ljb\ofyL{x¿n] Tof] cfjfh ;'G5g\ / xtf/ xtf/ ljb\ofno k'U5g\ . s;/L xfdL 
;'G5f}“ xf]nf < xfdLn] s;}nfO{ af]nfpg' kbf{ xfdLn] af]n]sf] cfjfh csf]{ JolStsf] sfg;Dd 
k'u]/ p;n] ;'G5 . oL pbfx/0fx¿df cfjfh xfjfsf] af6f] u/L Ps 7fp“af6 csf]{ 7fp“df 
k'U5 jf k|;f/0f x'G5 eGg] s'/f xfdLn] ;lhn} a'‰g ;S5f“} . olb xfjf gx'g] xf] eg] xfdL Ps 
cfk;df s'/f ug{, ;ª\uLt ;'Gg, s;}nfO{ af]nfpg s]xL ug{ ;Sg] lyPgf}“ . ljrf/ u/f}“ t Û  
olb o:tf] ePsf] eP  s] x'GYof] xf]nf < o:tf] cj:yfdf Pp6fn] af]n]sf] csf{n] g;'Gg] 
dfq x}g ls cfk'mn] af]n]sf] cfk}“m klg g;'Gg] x'GYof] ls < o:tf] cj:yf eP ;~rf/ 

s;/L ;Dej x'GYof] xf]nf <  

j]nhf/

6]a'n 38L

Eofs'd kDk
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7f]; j:t'df Wjlgsf] k|;f/0f

b'O{hgf ;fyLx¿ ldn]/ Pshgfn] 6]a'nsf] Pp6f 5]pdf sfg /fvf}“ / csf{n] csf]{ 5]pdf 

la:tf/} 6s\6s\ u/f}“ . s] cfjfh ;'lgG5 < cfjfh s;/L ;'lgof] < ljrf/ u/f}“ . s] cfjfh 

6]a'nsf] af6f] u/L sfg;Dd k'u]sf] xf] < o;af6 s]] s'/f yfxf x'G5 < ljrf/ u/f}“ .

t/naf6 Wjlgsf] k|;f/0f

s] tkfO{“n] slxNo} kfgLdf kf}8“bf kfgLleq 8'a]/ af]Ng'ePsf] 5 jf s;}n] kfgLleq 8'a]/ 

af]n]sf] ;'Gg'ePsf] 5 < jiff{ ofddf af9L cfp“bf vf]nfdf kfgLleq} 9'ª\uf 7f]lSsPsf] 

cfjfh ;'Gg'ePsf] xf]nf < ljrf/ ug{'xf];\ . 

Pp6f aflN6g lnpm“ / kfgLn] 
e/f}“ . kfgLleq Pp6f srf}/f / 

rDrf 8'afP/ rDrfn] srf}/fdf 

xfgf}“ s] cfjfh aflx/ ;'lgG5 <
3G6Ln] aflN6gdf 

5f]Psf] 5}g .

3G6Ln] aflN6gdf 

5f]Psf] 5 .
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olb cfjfh aflx/ ;'lgof] eg] s;/L ;'lgof] xf]nf < kfgLleqaf6 Wjlg s;/L sfg;Dd 

cfOk'Uof] < s] kfgLaf6 klg Wjlg k|;f/0f x“'bf] /x]5 < ljrf/ u/L lgisif{df k'Ug'xf];\ .

dflysf pbfx/0fx¿ h:t} k|of]u u/L x]¥of}“ eg] 7f];df ;aeGbf l56f], t/ndf cln l9nf] 

/ xfjfdf ;jeGbf sd ultdf Wjlg k|;f/0f ePsf] yfxf x'G5 . 

dfly pNn]v ul/Ph:t} 7f];, t/n / xfjfaf6 Wjlg k|;f/0f ePsf pbfx/0fx¿ tkfO{“sf 

cg'ejdf klg y'k|} xf]nfg\ . ;fyLx¿lar 5nkmn ug{'xf];\ . 

Wjlgsf] k|;f/0f M 

s'g} dfWoddf Wjlg Ps 7fp“af6 csf]{ 7fp“df hfg] k|lj|mofnfO{ Wjlg k|;f/0f elgG5 . 

7f]; t/n jf Uof“;sf] sDkgaf6 Wjlg t/ª\u pTkGg x'G5 . Wjlg t/ª\u k|;f/0f x'gsf] 

nflu klg dfWod -7f];, t/n jf Uof“;_ sf] cfjZostf kb{5 . Wjlgsf] k|;f/0f x'“bf 

dfWodsf c0f'x¿ slxn] cufl8 / slxn] k5fl8 x6\bf c0f'x¿ vflbg] / km'Sg] lj|mof 

;'? x'G5 . o;/L slxn] vflbg] slxn] km'Sg] x'“b} Wjlg t/ª\u cufl8 a9\5 / Wjlgsf] 

t/ª\u k|;f/0f x'G5 . 

t/ª\u nDafO (Wave Length) :

Wjlg t/ª\u k|;f/0f x'“bf Pp6f vflbPsf] c0f'af6 ;a}eGbf ghLssf] csf]{ vf“lbPsf] 

c0f';Ddsf] b'/LnfO{ Ps t/ª\u nDafO elgG5 .

t/ª\usf] nDafOnfO{  -NofD8f_ ;ª\s]tn] hgfOG5 . o;nfO{ ld6/ PsfOdf gflkG5 .




cfj[lTt (Frequency) 

k|lt ;]s]08 pTkGg x'g] t/ª\usf] ;ª\VofnfO{ cfj[lTt elgG5 . cfj[lTsf] ;ª\s]t  jf 

 n]lvG5 / cfj[lTtsf] PsfO xh{ xf] . s'g} Wjlgsf] cfa[tL 40 xh{ 5 eGg'sf] cy{ To; 

Wjlgsf] k|;f/0fdf k|To]s ;]s]08df 40 cf]6f t/ª k|;f/0f x'g' xf] .

1000 xh{ (Hz) = 1KHz

1000 KHz = 1MHz
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Wjlgsf] j]u (Velocity of Sound)

Wjlg k|;f/0f x'“bf Wjlgn] Ps ;]s]08df kf/ u/]sf] b'/LnfO{ Wjlgsf] j]u elgG5 . Wjlgsf] 

j]u÷ultnfO{ v n] ;"lrt ul/G5 . 

Wjlgsf] j]u = cfj[lTt (f) x t/ª\u () 

 v = f x 

pbf/x0f M

100 Hz cfa[lt ePsf] / 3.3 ld6/ t/ª\u nDafO ePsf] Wjlgsf] ult kTtf nufpm .

oxf“ Wjlgsf] cfj[lTt f = 100 Hz

ult v = ?

t/ª\u nDafO  = 3.3 m.

xfdLnfO{ yfxf 5

Wjlgsf] ult (v) = Wjlgsf] cfj[lTt (f) x Wjlgsf] t/ª\u nDafO

v = f x 

= 100 x 3.3 = 330 m/s

 Wjlgsf] ult 330 m/s 5 .

Wjlgsf] k/fjt{g M

k|sfz h:t} Wjlgsf] t/ª\ux¿ klg k/fj{tg x'G5g\ . ha Wjlgsf t/ª\ux¿ 3/sf] leTtf, 

kxf8sf] ;tx, r6\6fgsf] ;tx h:tf s'g} s8f tyf ;dtn 7fp“df 7Ss/ vfG5g\ ta 
t/ª\ux¿ k/fjt{g x'G5g\ . o;/L s'g} j:t'af6 lg:s]sf] Wjlg kms]{/ cfpg] lj|mofnfO{ 

Wjlgsf] k/fjt{g elgG5 .
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k|lt Wjlg (Echo)

Wjlgsf] k/fjt{gsf] sf/0f k|ltWjlg x'G5 . ha s'g} ;|f]taf6 lg:s]sf] Wjlg 6f9fsf] 3/sf] 

leTtf, kxf8sf] ;txdf 7Ss/ vfO{ k/fjt{g eO{ bf]xf]/f] ;'lgG5 . 6f9f /x]sf] kxf8sf] 

vf]r, ulx/f] Ogf/ tyf kvf{n cflbdf k|lt Wjlg ;'lgG5 . k|lt Wjlg x'“bf bf]xf]/f] cfjfh 

k|i6 ;'lgG5 . Psk6s ;'g]sf] Wjlg lglZrt b'/Lsf] s'g} ;txdf 7Ss/ vfO{ k/fjt{g 

eP/ km]l/ ;'lgg] WjlgnfO{ k|lt Wjlg (Echo) elgG5 .

k|lt Wjlg ;'Ggsf nflu cfjZos cj:yfx¿ M

!= Wjlgsf] ;|f]t / Wjlg k/fjt{g ug]{ ;tx larsf] b'/L sDtLdf 17 ld6/ x'g'k5{ .

@= Wjlg t/ª\usf] af6fdf s'g} klg k|sf/sf Wjlg ;f]:g] j:t' x'g' x'“b}g .

u'~hfodfg (Reverberati on) :

Wjlgsf] ;|f]taf6 17 ld6/ eGbf glhs Wjlg k/fjt{g ePdf k/fjt{g ePsf] Wjlg klxn]

sf] Wjlg;“u ldl;G5 . o;f] x'“bf klxn]sf] Wjlg cyf{t d"n Wjlg nlDaG5 . o;/L Wjlg 

nlDag] k|lj|mofnfO{ u'~hofdfg (Reverberati on) elgG5 . k|fo M 7'nf xnx¿df Wjlg 

u'~hfodfg x'G5 . gof“ aGb} u/]sf] jf vfnL sf]7fx¿df klg Wjlg u'~hfodfg x'G5 .

l;g]df xnsf leTtfx¿df Wjlg zf]ifs j:t'x¿ /flvPsf x'G5g\, o;f] ubf{ k/fjlt{t 

Wjlg d"n Wjlg;“u ldl;g kfp“b}g / bz{sn] cfjfh :ki6 ;'Gg ;S5g\ . plrt dfqfdf 

u'~hfodfg ePdf ;ª\uLt ld7f; aG5 .

k|ltWjlg / u'~hfodfg lar leGgtf M

k|ltWjlg u'~hfodfg

!=  Wjlg t/ª\ux¿ s8f k/fjt{s ;txdf 
7Ss/ vfO{ kmls{g] k|lj|mof xf] .

@= Wjlgsf] ;|f]t / Wjlg k/fjt{g ug]{ ;tx 

larsf] b'/L 17 ld6/eGbf a9L x'g'k5{ .

!= k/fjlt{t Wjlg d"n Wjlg;“u ldl;O{ Wjlg 

7'nf] Pjd\ nfdf] x'g] k|lj|mof xf] .

@= Wjlgsf] ;|f]t / Wjlg k/fjt{g ug]{ ;tx 

larsf] b'/L 17 ld6/eGbf sd x'g'k5{ .
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;D´L /fvf}“

  j:t'df sDkg x'“bf Wjlg pTkGg x'G5 .

  Wjlg 7f];, t/n, Uof; ltg cf]6} dfWodaf6 k|;f/0f x'G5 .

  dfWod lagf Wjlg k|;f/0f x'“b}g .

 Wjlgsf] ult÷j]u 7f];df ;aeGbf a9L / Uof“;df ;aeGbf sd x'G5 .

cEof;

!= tnsf k|Zgx¿sf] pTt/ lbg'xf];\ M

 -s_ Wjlg s;/L pTkGg x'G5 < Jofjxfl/s pbfx/0fx¿ lbg'xf];\ .

 -v_ cfsfzdf u8\ofªu'8'ª ubf{sf] cfjfh s;/L xfd|f] sfg;Dd cfOk'U5 <

 -u_ Wjlgsf] k|;f/0f s;/L x'G5 < n]Vg'xf];\ .

 -3_  kl/efiff n]Vg'xf];\ M

  !_ Wjlgsf] t/ª\u nDafO  @_ cfj[lTt  

  #_ Wjlgsf] ult

 -ª_ t/ª\u nDafO, cfj[lTt / ultsf] ;DaGw ;"q n]Vg'xf];\ .

 -r_ Wjlgsf] k/fjt{g eg]sf] s] xf] <

 -5_ l;g]df xnx¿sf] leTtfdf Wjlg zf]ifs j:t' nufPsf] x'G5 . lsg <

 -h_  k|ltWjlg / u'~hfodfgdf leGgtfx¿ n]Vg'xf];\ .

@= Wjlg nlDaPsf] ;'lgg] k|lj|mofnfO{ s] elgG5 <

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

 -100 Hz_

$= 15m. t/ª\u nDafO ePsf] j:g'tsf] cfj[lTt 100 Hz eP ;f] Wjlgsf] j]u slt x'G5 < 

 -1500m/s)
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PsfO *    Wjlg (Sound)

Wjlgsf] k/fjt{g 

d ;fgf] x'“bfsf] s'/f xf] . c;f/sf] a]nf cfdf kf/L v]tdf /f]kfO“df d]nf hfg'ePsf] lyof] . 

d]/f] sfd 3/df alxgLnfO{ ?“3]/ a:g] lyof] . ;f“´ kl/;Sof] t/ cfdf d]nfaf6 3/

kms{g'ePg . alxgL Ps jif{sL dfq} lyOg\ . pgL ef]sn] /f]P/ la56\6 ug{ yflng\ . d 

aflx/ tuf/f]lt/ lg:s]“ / kf/Lk6\l6 kms]{/ cfdfnfO{ rsf]{ :j/n] cf===df===cf===df egL 

af]nfP“ . cfdf af]Ng'eGbf cufl8 g} csf]{ d]/}h:tf] cfjfhn] kf/L hª\unaf6 dlt/ g} 

cfdf egL lh:SofP/ af]nfof] . d}n] c´ rsf]{ :j/n] k]ml/ af]nfP“ . o; k6s t ´g\ 

rsf]{ :j/n] cfdf eg]/ kf/L hª\unaf6 af]nfof] . d 8/fP“ . hª\unaf6 e"tn] dnfO{ 

lh:SofPsf] xf] ls h:tf] nfu]/ d r'k nfu]/ bf}8]/ 3/leq uO{ n's]“ . Psl5gkl5 cfdf 

klg cfOk'Ug'eof] . d}n] 36gf cfdfnfO{ ;'gfP“ . cfdf t xf“:g kf] yfNg'eof] . pxf“n] 

eGg'eof], æafa', Tof] t ltdL cfk}“mn] af]n]sf] cfjfh kms]{/ cfPsf] xf] lg . sxf“sf] e"t 

x'g' <Æ xfdLn] ;'g;fg j]nfdf kxf8sf] cufl8 af]Nbf o;} u/L pxL cfjfh kms{G5 . 

o;nfO{ k|ltWjlg elgG5 . cfjfh lgsfNg] ;|f]t / k/fjt{g ug]{ ;tx 17 ld6/eGbf 6f9f 

5 eg] To; cj:yfdf k|ltWjlg ;'lgG5, a'‰of} . cfdfn] olt eg]kl5 aNn d 9'Ss eP“ . 

o:t} csf]{ Pp6f 36gf 5 d]/f] lhGbuLsf] 

d Ps lbg ljb\ofno ;'? x'g'eGbf 1 306f cufl8 g} ljb\ofnodf k'u]5' . sIffdf k:bf sIff 

vfnL /x]5 . ;fyLx¿ sf]xL cfOk'u]sf lyPgg\ . d sf]7fleq a;]/ s/fP/ k9\g yfn]“ . d]/f] 
:j/;“u} x\jfª x\jfª u/]/ sf]7f g} s/fP }́“ cfjfh cfof] . d crDddf k/]“ / clncln 
8/fP“ klg . sf]7fdf e"t /x]5 Sof/] eg]/ 8/fp“b} aflx/ efu] . kl5 ;a} ;fyLx¿ cfPkl5 

8/fO{ 8/fO{ sf]7fdf k;] . clxn] eg] Toxf“ To:tf] cfjfh cfPg . ;a} b]v]/ 8/fP/ e"t efu]5 

Sof/] eGg] nfUof] . o:tf] s'/f d}n] kl5 ;/nfO{ eg]“ . ;/n] eGg'eof], æafa' of] t sf]7fsf] 

leTtfaf6 ltdLn] af]n]sf] cfjfh kms]{/ cfPsfn] ePsf] xf] . oxf“ s'g} e"t 5}g . agfp“b} 

u/]sf] 3/sf] leTtf] sf]7f / 7'nf xnx¿df klg o:t} ;'lgG5 . o:tf] c;/nfO{ u'~hfodfg 

c;/ elgG5 . Wjlgsf ;|f]t / cj/f]wlarsf] b'/L 17 ld6/eGbf sd 5 eg] o;/L cfjfh 
nlDaPsf] h:tf] ;'lgG5 . Æ

clg d}n] ;/nfO{ k]ml/ ;f]w]“, æk]ml/ c¿ ;fyLx¿ klg ePsf] a]nfdf t To:tf] cfjfh 

:jfWoog v08
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;'lgPg lg ;/, lsg < To:t} d]/f] 3/sf] sf]7fdf klg d}n] o:tf] slxNo} ;'g]sf] 5}g t .Æ

;/n] eGg'eof], æw]/} hgf sf]7fleq x'“bf sf]7fdf lg:sg] cfjfh dflg;, ´f]nf, lstfa 
cflbn] ;f]:5g\ / l/Ttf] sf]7fdf h:tf] k/fjt{g x'g kfp“b}g . 3/df klg vf6, sk8f, 
kbf{, s';L{, 6]a'n cflbn] Wjlg ;f]:5g\ . To;}n] u'~hfodfg Wjlg g;'lgPsf] xf] . t/ 
o;sf] ;6\6f vfnL sf]7fdf Wjlg ;f]:g] s]xL gx'g] x'“bf Toxf“ sf]7f s/fPsf] h:tf]] 
cfjfh ;'lgPsf] xf] . c´ 7'nf xnx¿df t o:tf] k/fjt{gn] cfjfh ga'l´g] x'g 
;S5 . t;y{, o;f] gxf];\ eg]/ Toxf“ leTtfx¿df sf7, kbf{, sk8f cflb 6f“:g] jf ́ 'G8\ofpg] 
ul/G5 . oL j:t'n] Wjlg ;f];]/ xNnf x'gaf6 hf]ufp“5g\, s'/f a'‰of} <Æa'́ ]“ ;/ ca t :ki6 
eof] . d}n] eg]“ . dnfO{ aNn 5n{ª eof] .

;D´L /fvf}“

 j:t'df sDkg x'“bf Wjlg pTkGg x'G5 . 

 dfWodljgf Wjlg k|;f/0f x“'b}g . 

 Wjlg k|;f/0f x'“bf olb ;|f]t / cj/f]wlarsf] b'/L 17 ld6/eGbf sd ePdf Wjlg 
 u'lGhG5 jf nlDaPsf] ;'lgG5 . o;nfO{ u'~hfodfg c;/ elgG5 . olb of] b'/L 17 
 ld6/eGbf a9L ePdf Wjlg bf]xf]l/P/ cfp“5 . o;nfO{ k|ltWjlg elgG5 . Wjlg 
 ljleGg j:t'x¿df ;f]l;g ;S5 . 

cEof;

tnsf k|Zgx¿sf] hjfkm lbg'xf];\ M

-s_ ulx/f] vf]“r jf kv]/fdf s'g} JolStn] aGr/fn] bfp/f lrg{ nfUbf jf 3gn] 9'ª\uf 
 k'm6fp“bf aGr/f] jf 3g 7f]s]/ p7fO;Sbf dfq k/ 8f“8fdf a;]/ x]g]{ dfG5]n] cfjfh 
 ;'G5 . s] sf/0fn] o:tf] ePsf] xf]nf < 

-v_ l;g]df xnx¿sf] leQfdf lsg sf7x¿ nufOPsf] / l;lnª v;|f] agfOPsf] 
 x'G5 < sf/0f lbg'xf];\ . 

-u_ u'~hfodfg c;/ s:tf] cj:yfdf x'G5 < 
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-s_ r'Dasdf cf0fljs r'Djssf] l:ylt

-v_ r'DasLo j:t'df cf0fljs r'Dassf] l:ylt

PsfO (   r'DasTj (Magnetism)

kf;fª;“u Pp6f 58 r'Das lyof] . p;n] r'Dasn] ljleGg j:t'x¿ tfGg] / o;n] 

kmnfdsf] 6'j|mf /u8]/ r'Das agfpg] uYof]{ . o;f] u/]/ v]Nbf p;nfO{ cfgGb 

cfp“Yof] . o:t}df Ps lbg 3/sf] a/G8fdf a;]/ r'Das v]Nbf v]Nb} p;sf] r'Das tn 

v:of] . r'Das e'O“sf] 9'ª\ufdf ahfl/P/ rf/ 6'j|mf eP5 . kf;fª cfk\mgf] v]nf}gf 

r'Das km'6]/ v]/ uPsf]df b'Mv dfg]/ v'a /f]of] . kf;fªsL lbbL 8f]Ndf sIff !) df 

k9\lyg\ . pgn] kf;fªnfO{ ;D´fp“b} elgg\ æafa' ?g' kb{}g, ltd|f] r'Das s]xL x'“b}g, ´g\ 

Pp6fsf] 7fp“df rf/ cf]6f r'Das kf] eP t . gkTofP n x]/ ÛÆ olt eg]/ 8f]Ndfn] 

k'm6]sf] $ cf]6f 6'j|mf NofP/ kfn} kfnf] cfnlkg, kmnfdsf 6'j|mf, kmnfdsf] w'nf] cflbnfO{ 

5'jfOg\ . geGb} k|To]s 6'j|mfn] l;ª\uf] r'Dassf] h:tf] u'0f b]vfP . kf;fªnfO{ lh1f;f 

nfUof] . p;n] ;f]Wof] æof] r'DasnfO{ slt 6'j|mf ubf{;Dd of] r'Das g} /xG5 t lbbL 8f]

Ndfn] elgg\, æof] r'DasnfO{ 6'j|mfp“b} hlt ;fgf] 6'j|mf kf/] klg of] r'Das g} /xG5 . c´ 

eGg'kbf{ cf“vfn] gb]lvg] c0f' cj:yfdf k'u];Dd klg o;df r'DasLo u'0f /lx/xG5 . of] 

r'Dassf x/]s c0f'x¿ cfk}“m Ps k"0f{ r'Das x'G5g\ . x/]s c0f'df pQ/L / blIf0fL w|'j 

/xG5g\ . o:tf r'DasnfO{ c0f' r'Das 

elgG5 .Æ 8f]Ndfn] c´ ylkg\, 

ær'Dasdf dfq x}g x/]s r'DasLo 

j:t'x¿df klg x/]s c0f'x¿ o;/L 

g} /x]sf x'G5g\ . oL c0f' r'Dasx¿ 

nx/} ldn]/ a:bf To; j:t'n] 

r'Dassf] u'0f b]vfp“5 eg] tL 

c0f'x¿ hyfefjL a:bf To; j:t'n] 

r'Dassf] u'0f b]vfp“b g . r'Dassf] 

o:tf] l;4fGtnfO{ r'DasTj cf-

0fljs l;b\wfGt elgG5 .Æ 
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r'DasLo pkkfbg (Magneti c Inducti on)

r'Dassf] k|efjn] s'g} klg r'Dalso j:t'df 

c:yfoL r'DasTj ljsl;t ug]{ lj|mofnfO{ 

r'DasLo pkkfbg elgG5 .

sfo{snfk M

kmnfdsf] lsnf 6]jndf /fVg'xf];\ . To;sf] 

glhs lkg /fVg'xf];\ . s] lkgnfO{ lsnfn] 

cfsif{0f u5{ x]g'{xf];\ . ca kmnfdsf] 

lsnfsf] lkg /fv]sf] eGbf csf]{ tkm{ glhs} 

Pp6f 58 r'Das /fVg'xf];\ . s] ca lsnfn] 

lkgnfO{ cfsif{0f ub{5, o;sf] sf/0f s] 

xf]nf, 5nkmn u/L lgisif{ n]Vg'xf];\ .

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} pTt/ / blIf0fL w'|jx¿ aGb5g\ . o; lj|mofsnfkdf r'Dassf] zlSt 

sdhf]/ ePdf r'Dasn] lsnfnfO{ 5'jfPkl5 dfq Tof] lsnf r'DasLo u'0fo'St aG5g\ .

r'Dasn] lsnfnfO{ cfsif{0f ug'{ cufl8 pSt lsnfdf r'DasLo pTkfbg x'G5 . o;/L 

pSt lsnf c:yfoL r'Das aG5 . r'DasLo pkkfbg x'“bf r'Dassf] pTt/L w|'j glhs 

/x]sf] lsnfsf] 5]pdf blIf0fL w|j aG5 . ca ljk/Lt w|'jx¿ cfsif{0f x'g] x'“bf r'Dasn] 

lsnfnfO{ cfsif{0f ub{5g\ . To;} u/L lsnfn] lkgnfO{ cfsif{0f ub{5 .

 ;DemL /fvf}“ 

!= r'Dassf x/]s c0f'x¿n] k"0f{ r'Dassf] u'0f af]s]sf x'G5g\ eg] l;b\wfGt r'Dassf] 

 cf0fljs l;b\wfGt xf] .

@= r'Dasdf c0f' r'Dasx¿ lglZrt lbzfdf kms]{sf x'G5g\ .
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#= r'DasLo j:t'df c0f'x¿ aGb rlj|mo 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 .

 cEof; 

tnsf k|Zgx¿sf] pTt/ n]Vg'xf];\ M

!= r'DasnfO{ hlt 6'j|mf kfbf{ klg Tof] r'Das g} /xg] sf/0f s] xf] <

@= kmnfdsf c0f'x¿ r'Das eP tfklg lsg To;n] r'Dassf] u'0f b]vfp“b}g <

#= r'DasTjsf] cf0fljs l;b\wfGt s] xf] <

$= c0f' r'Das eg]sf] s] xf] <

%= r'DasLo pkkfbg eg]sf] s] xf] <

^= r'DasLo pkkfbgnfO{ Pp6f lj|mofsnfk u/L k'li6 ug'{xf];\ .

&= tnsf lrqdf c0f' r'Dasx¿sf] l:ylt b]vfOPsf] 5 . lrqsf cfwf/df ;f]lwPsf 

 k|Zgx¿sf] pTt/ lbg'xf];\ M

 -s_     -v_

 -c_ s'g lrqdf r'Dassf] agfj6 b]vfOPsf] 5 <

 cf_ lrq ‘v’ df /x]sf c0f'x?sf] l:yltnfO{ s] elgG5 <

 -O_ oL lrqn] s'g l;b\wfGtnfO{ b]vfp“5g\ <
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 kf7 !)  ljb\o't\ (Electricity)

kl/ro 

xfd|f] b}lgs hLjgdf ljb\o't\ clt cfjZos zlSt xf] . ljb\o't zlStaf6 aTtL aN5, 

/]l8of], 6]lneLhg, kª\vf, lx6/ cflb pks/0fx¿ klg ;~rfng x'G5g\ . ljb\o't\nfO{ 

;lhn}l;t c¿ zlStdf ¿kfGt/ ug{ ;lsG5 . o;nfO{ /f;folgs zlSt, tfk zlSt, 

k|sfz zlSt, r'DasLo zlStdf ¿kfGt/ ug{ ;Sg] ePsfn] o;sf] pkof]u Jofks ePsf] 

5 . ljb\o't\sf] s]xL ;|f]tx¿sf ;DaGwdf hfgf}“ M

ljb\o't\\ ;]n 

/f;folgs zlStnfO{ ljb\o't zlStdf ¿kfGt/0f ug]{ pks/0fnfO{ ;]n elgG5 . xfd|f] 

b}lgs hLjgdf k|of]u ul/g] ;]nx¿df s]xL ;]nnfO{ k'gM rfh{ ug{ ;ls“b}g eg] s]xL 

;]nnfO{ k'gM rfh{ u/L k|of]u ug{ ;lsG5 . cfh xfdL s]xL ;]nx¿sf ;DaGwdf yfxf 

kfO pkof]u ug{ ;Sg]5f}“ .

;fwf/0f ;]n (Simple cell):

;]n eg]sf] lah'nL lgsfNg] j:t' xf] . ca xfdL oxf“ 

Pp6f ;fwf/0f ;]nn] s;/L sfd u5{ eGg] x]/f}“ . 

Pp6f ljs/df 100 ML hlt lkmSsf ;Nk\mo'l/s Pl;8 

lng'xf];\ . To;df Pp6f tfdfsf] kftf / csf]{ h:tf kftf 
8'afpg'xf];\ . 8'afpm“ / lrqdf h:t} tL kftfx¿nfO{ tf/n] 

aNa;Dd hf]8\g'xf];\ . o;f] ubf{ aNa an]sf] b]lvG5 . 

o;/L ag]sf] ;]nnfO{ ;fwf/0f ;]n elgG5 . of] ;]nn] 
nfdf] ;do;Dd eg] sfd lb“b}g . 

o;/L tfdfsf] kftf, h:tfsf] kftf lkmsf ;Nk\mo'l/s cDnaf6 ;fwf/0f ;]n agfpg 

;lsG5 . h:tfsf] kftfn] C0f w|'jsf] sfd ub{5 . tfdfsf] kftfn] wg w|'jsf]] sfd 

ub{5 . h:tf ;Nk\mo'l/s cDndf 3f]lng hfG5 / On]S6«f]gx¿ h:tf kftf d} 

5f]8\5 . To;}n] of] C0f rfh{ o'St aG5 . ;Nk\mo'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'“b} tfdflt/ nfU5 / lrd aN5 .

tfdfsf] kftf

h:tfsf] kftf

8fOn'6 ;Nk'ml/s cDn
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pkof]lutf 

sd dfqfdf ljb\o't\ cfjZos kbf{ ;lhn};“u of] ;]n lgdf{0f ug{ ;lsG5 . t/ o;df 

t/n cDn k|of]u ePsfn] otfptf n}hfg cK7\of/f] k5{  . cDn kf]lvg] ;Defjgf x'G5 .

3/d} ljb\o't\\ ;]n agfpg'xf];\ M

Pp6f Knfl:6ssf ef“8fdf s]xL uf]a/ lnP/ To;df kfgL 

/fvL n]bf] agfpg'xf];\ . ca To; ef“8fdf tfdfsf] kftf 

/ h:tfsf] kftf 8'afcf}“ . tfdfsf kftfsf] nflu tfdfsf] 

rDrf / h:tfsf nflu k'/fgf] 8«fO;]n -6r{ nfO6sf] 

Aof6«L_ sf] aflx/sf] h:tfsf] vf]n lgsfn]/ k|of]u ug{ 

;lsG5 . ca b'j} kftfnfO{ tfdfsf] tf/n] lrqdf }́“ sd 

ef]N6sf] aNa (LED  CELL) ;“u hf]8f}“ aNa aN5 . o:tf w]/} 

;]6x¿ hf]8]/ w]/} ef]N6]h ljb\o't\\ lgsfNg klg ;lsG5 . 

8«fO;]n (Dry Cell)

t/n kbfy{sf] k|of]u gul/sg agfOPsf] ;]nnfO{ z'is ;]n (Dry cell) elgG5 . ;fwf/0f 

8«fO ;]n h:tfsf] ef“8fdf agfOG5 . o;df sfa{g /8 h:tfsf] ef“8fnfO{ g5'g] u/L lar 

efudf /flvPsf] x'G5 . To; /8sf] jl/kl/ sfa{gsf] w'nf] / DofugLh 8fO cS;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] ef“8fn] C0f w|'jsf] sfd ub{5 . h:tfsf] ef“8f leqsf] 

kbfy{ aflx/ cfpg glbg d}g, cNsqf, Knfl:6s cflbn] d'v aGb ul/G5 . sfa{g /8sf] 

6'Kkf]df lkTtnsf] 9sgL /flvG5 . sfa{g /8n] wg w|'jsf] sfd ub{5 . h:tfsf] ef“8fsf] 
tNnf] efun] C0f w|'jsf] sfd u5{ .

pkof]lutf

o;df t/n kbfy{ k|of]u gePsfn] otfptf n}hfg / k|of]u ug{ ;lhnf] x'G5 . o;nfO{ ljleGg 
;fOhdf agfpg ;lsG5 . 6«r nfO6, /]l8of], l/df]6 v]nf}gf cflbdf k|of]u ug{ ;lsG5 .

xfdLn] 6r{nfO6 jf /]l8of]df k|of]u ug]{ ;]n 8«fO;]n xf] . xfdLn] o;nfO{ Aof6«L g} eGg] 

u5f}{“ . t/ lj1fgsf] efiffdf o:tf ;]nx¿ b'O{ jf a9Lsf] ;d"xnfO{ dfq Aof6«L eGg] 

ul/G5 . 

tfdf

lhª\s

uf]a/sf] n]bf]

lrd



lj1fg tyf jftfj/0f, tx – @  97

 v1  v1  v2  v1  v2  v3 

Pp6f k'/fgf ] 8«fO;]n lnpm “ . To;nfO{ x\ofd/n] xf ] l;of/L k"j {s la:tf/} 

k'm6fpg'xf];\ . o;f] ubf]{ sf]7faflx/ nu]/ ug{'k5{ lsgls o;leqsf j:t'x¿n] kmf]xf]/ x'g 

;S5 . ca ;“u} b]vfOPsf] lrq x]/]/ To;leq /flvPsf j:t' / ;fdfgx¿ s] s], sxf“, s;/L 

/flvPsf 5g\, cfk}“m cjnf]sg ug'{xf];\ . tL j:t'x¿ lsg /flvPsf x'g\ < ltgLx¿n] s] s] 

sfd u5{g\ eGg] ;DaGwdf sIffdf ;xof]uL lzIfs;“u jf sf]xL hfGg] dfG5];“u ;f]wL 

hfgsf/L lng'xf];\ .

;]nx¿sf] ;d"xLs/0f

xfd|f] b}lgs hLjgdf Pp6f dfq ;]nn] ;a} sfd ug{ ;ls“b}g . o:tf] cj:yfdf b'O{ jf a9L 

;]nx¿ hf]8]/ k|of]u ug{' kg]{ x'G5 . o;/L ;]nx¿nfO{ hf]8\g] sfdnfO{ ;]nsf] ;d"xLs/0f 

elgG5 . ;]nnfO{ ;d"xLs/0f ug]{ sfd b'O{ lsl;dn] ug{ ;lsG5 . 

-s_ >]0fLj|md h8fg   -v_ ;dfgfGt/ j|md h8fg 

-s_ >]0fLj|md h8fg (Series Connecti on) 

 xfdLn] 6r{nfO6df ;]n k|of]u ubf{ ul/g] h8fg o;} lsl;dsf] x'G5 . o;df Pp6f  
 wg w|'|j csf]{sf] C0f w|'j;“u lrqdf }́“ j|mdzM hf]l8G5 . o;/L hf]8\bf ;]nsf] 
 ef]N6]h hf]8L“b} hfG5 . o;}n] ;]n ylk“b} hfbf aNasf] rlDsnf]kgf klg a9\b} 

 hfG5 . V = v1 + v2 + v3

sfo{snfk ! 

cnsqf Knfl:6sn] aGb u/]sf]

lkTtnsf] 9sgL

sfa{g /8
Pdf]lgod Snf]/fO8

sfa{gsf] w'nf] ± Dofulgh 
8fOcS;fO8

h:tf

+

–
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-v_ ;dfgfGt/ j|md h8fg (Parellel Connecti on)

 ;]nx¿nfO{ Pscsf{df ;dfgfGt/ x'g] u/L tnsf] lrqdf “́} x/]ssf wg w'|jx¿ 

 Psflt/ / C0f w'|jx¿ Psflt/ hf]8]/ /flvg] ;d"xLs/0fnfO{ ;]nsf] ;dfgfGt/ j|md 

 h8fg elgG5 . 

 v1  v1  v2  v1  v2  v3

o;/L ul/Psf] h8fgdf ;]n ylk“b} hf“bf klg aNasf] pHofnf]kgf pxL g} /xG5 . o;af6 

x'g] kmfObf eg]sf] ;]n nfdf] ;do;Dd l6S5 . 

V = V1 = V2 = V3 

tkfO{“sf] 3/df klg o; lsl;dsf] ;d"xLs/0f u/]/ x]g]{ k|of; ug{'xf];\ x} Û

u|fx:y ljb\o'tLs/0f (House Wiring System)

ljb\o't u[xaf6 ljb\o't\ pTkfbg ul/G5 . ljb\o't\ u[x k|foM a;f]af; :ynaf6 6f9f 

/x]sf] x'G5 . ljb\o't\nfO{ ljb\o'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\o't\df b'O{ cf]6f tf/x¿ /x]sf x'G5g\ . Pp6f-
nfO{ 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 l:jr hf]l8G5 . d'Vo l:jr (Switch) n] 3/sf] ;Dk"0f{ 

ljb\o'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/ hldg d'lg k'¥ofOG5 h;n] ubf{ a9L s/]G6 cfPdf 
hldgdf k7fO{ s/]G6 nfUgaf6 hf]ufp“5 . o;nfO{ cyL{ª elgG5 . d'Vo l:jraf6 lgsfn]

sf] nfOgnfO{ ljt/0f af]8{;Dk hf]l8Psf] x'G5 . To;kl5 3/sf ljleGg :yfgdf tf/åf/f 

ljb\o't\ k'¥ofOG5 . o;nfO{ u|fx:y ljw'tLs/0f elgG5 . 3/sf] ljb\o't\ h8fg sfo{df ;a} 

ljb\o't\ pks0fx¿ 5'6\6f 5'6\6} kl/ky ;lxt ;dfgfGt/ ¿kdf h8fg ul/G5 .
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s]xL u|fx:y ljb\o't\ pks/0fx¿ (Some Electrical Devices)

ljb\o't\ Pp6f ax'pkof]uL zlSt xf] . o;af6 ljleGg pks/0fx¿ ;~rfng ug{ 

;lsG5 . tL pks/0fx¿n] ljb\o't\ zlStnfO{ cGo zlStdf ¿kfGt/0f ub{5g\ . To:tf 

pks/0fx¿nfO{ ljb\o't\ pks/0f elgG5 .

xfd|f] b}lgs hLjgdf k|of]udf NofOg] s]xL dxTTjk"0f{ ljb\o't\ pks/0fx¿ o; k|sf/ 

/x]sf 5g\ M

!=  ljb\o't\Lo aTtL (Electric Lamp) 

 ljb\o't\ zlStnfO{ k|sfz zlStdf kl/jt{g ug]{ pks/0fnfO{ 

 ljb\o't\Lo aTtL elgG5 . aTtL d'Vo b'O{ k|sf/sf x'G5g\ .

 s_ lkmnfd]G6 aTtL jf lrd

 v_ k\mnf]/];]G6 aTtL jf 6\o'anfO6

@= lx6/ (Heater)  

 ljb \o 't \  zlStnfO { tfkzlStdf ¿kfGt/ 

 ug]{ pks/0fnfO{ lx6/ elgG5 . h:t} M vfgf 

 ksfpg] lx6/, sf]7f Gofgf] u/fpg] lx6/, n'ufdf 

 nufpg] O:qL, kfgL ttfpg] Od;{g /8, On]lS6«s 

 hu jf lst\nL cflb .

#=  ljb\o't\ 3G6L (Electric Bell) 

 of] ljb\o't\ r'Dasaf6 ;~rflnt x'g] pks/0f xf] . o;df ;j{k|yd 

 ljb\o't\sf] ;xfotfn] c:yfO r'Das agfOG5 . Tof] r'DasLo zlStåf/f 
 an pTkGg u/fO{ Wjlg pTkGg ul/G5 . ljb\o't\ 3G6Lsf] l:jr 3/sf] 
 aflx/ /flvG5 . aflx/af6 cfPsf] dflg;n] 3G6L ahfP/ cfk'm cfPsf] 

 ;ª\s]t ub{5 .

$=  /]l8of]÷6]lnlehg

 /]l8of] Pp6f dxTTk"0f{ ;~rf/sf] ;fwg 

 xf ] . o;nfO{ ljb \o 't \ jf Aof6«Låf/f 
 ;~rfng ug{ ;lsG5 . To;}u/L 6]lnlehg 
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 csf]{ dxTTjk"0f{ >Jo b[io ;fdu|L xf] . o;nfO{ klg ljb\o't\af6 ;~rfng ul/G5 .

%= 6]lnkmf]g

 b"/;~rf/sf If]qdf 6]lnkmf]g, df]afOn cflb 

 ljb\o't\ zlStaf6 g} ;~rfng ul/G5 .

^= sDKo'6/

 sDKo'6/ cfh ef]lnL dxTTjk"0f{ ;fwg ag]sf] 5 . o;n] 

 ;~rf/ hutdf Od]n (E-mail) OG6/g]6 ;~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\o't\af6 ;~rfng ul/G5 .

k\mo'h (Fuse) 

ljb\o't\ kl/kydf To;sf] IfdtfeGbf a9L ljb\o't\ k|jfx ePdf kl/kysf] 

tf/ tft]/ cfk}m“ aNg ;S5 . o; k|sf/sf] b'3{6gfaf6 arfpg ljb\o't\ 

kl/kydf ;'/IffTds pkfo ul/Psf] x'G5 . o;sf nflu ljb\o't\ kl/kydf 

sdhf]/ :yfg agfPsf] x'G5 . ljb\o't\ kl/kydf axg] ljb\o'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\o't\ k|jfx x'g vf]h]df pSt tf/ kUn]/ ljb\o't\ 

kl/ky v'nf x'G5 / ljb\o't\ k|jfx aGb x'G5 . o:tf] dl;gf] 6'j|mfnfO{ k\mo'h elgG5 . 
l;;f (lead) / l6g 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{ cToflws 

ljb\o't\ k|jfx x'g uPdf tf/ hNg' cufl8 g} k\mo'h kUn]/ ljb\o't\ kl/ky 6'6fOlbG5 / 

b'3{6gfaf6 aRg ;lsG5 . To;}n] pko'St k\mo'h k|of]u ug'{k5{ .

slt Ifdtfsf] k\mo'h k|of]u ug]{ eg]/ yfxf kfpg To; kl/kydf jxg] s/]G6 / pkof]u 

ul/g] ljb\o't\ pks/0fx¿sf] ;fdYo{ yfxf kfpg' k5{ . k\mo'h tf/ kUn]/ uPkl5 To;sf] 

7fp“df csf]{ k\mo'h tf/ km]g'{ kb{5 .

Pd=;L=aL= (MCB)

Pd=;L=aL=k\mo'hsf] ljsl;t ¿k xf] . o;n] klg cfjZostfeGbf a9L ljb\o't\ wf/ 
(Current) k|jfx eP/ :jtM l:jr aGb (Switch off ) ul/lbG5 / ljb\o't\ k|jfxnfO{ 
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/f]sL b'3{6gf x'gaf6 hf]ufp“5 . of] ljb\o't\ r'Das l;b\wfGtdf cfwfl/t x'G5 . k\mo'h tf/ 

kUn]df tf/ km]/]/ k|of]udf NofOG5 . t/ Pd=;L=aL= df tf/ km]g'{ kb}{g . l:jr cg (On) 

ugf{;fy o;n] sfd ug{ yfN5 .

;D´L /fvf}“ 

 r'Dasdf x/]s c0f'x¿n] g} k"0f{ r'Dassf] u'0f af]s]sf x'G5g\ eGg] l;4fGt 

 r'DasTjsf] cf0fljs l;b\wfGt xf] .

 s'g} s'rfns jf cwft'x¿df 3if{0faf6 ljb\o't\\ rfh{ pTkGg x'G5 . ljb\o't\\ rfh{ 

 wgfTds / C0ffTds b'O{ lsl;dsf] x'G5 . 

 xfdLn] 6r{nfO6, /]l8of] cflbdf k|of]u ug]{ ;]n 8«fO;]n xf] . 

 ;]nx¿nfO{ >]0fLj|md / ;dfgfGt/ j|md u/L b'O{ lsl;dn] h8fg ug{ ;lsG5 . 

 ljb\o't\\sf] dfqf -ef]N6]h_ a9fpg'k/] ;]nsf] >]0fLj|md h8fg ul/G5 eg] ;]nx¿nfO{ 

 nfdf] ;do;Dd l6sfpg' 5 eg] ;dfgfGt/ j|md h8fg ul/G5 . 

cEof;

tnsf k|Zgx¿sf] pTt/ lbg'xf];\ M 

!= r'DasnfO{ 6'j|mf kfbf{ klg Tof] r'Das g} /xg] sf/0f s] xf] < 

@= kmnfdsf c0f'x¿ r'Das eP tfklg lsg To;n] r'Dassf] u'0f b]vfp“b}g <  

#= ;fwf/0f ;]n agfpg ;lsg] s'g} Pp6f 3/]n' tl/sf pNn]v ug{'xf];\ .

$= Pp6f 8«fO;]nsf] ;kmf lrq agfO{ leqL efux¿ :ki6 b]vfpg'xf];\ . 

%= tkfO{“nfO{ sd k|sfz eP klg k'Ug] t/ nfdf] ;do;Dd Aof6«L l6sfpg' 5 eg] 

 ;]nx¿nfO{ s;/L ;d"xLs/0f ug'{x'G5 < lsg <

^= 5f]6f] kl/ro lbg'xf];\ M

 -s_ Pd=l;=lj -v_ lx6/ -u_ ljb\o't\ 3G6L -3_ sDKo'6/

&= u|fx:y ljb\o'tLs/0f eg]sf] s] xf] <
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PsfO (   ljb\o't\\

/ftsf] a]nf /d]z s';L{df a;]/ kl9/x]sf] lyof] . k9\bf k9\b} crfgs lah'nL lgEof] . 

Psl5g\ kv{“bf klg lah'nL cfpg] 5f“6 ePg . aTtL klg 5}g . p;n] ca ;'Tg] ljrf/ 

u¥of] . c“Wof/f]df 5fd5fd 5'd5'd u/]/ sk8f vf]Ng yfNof] . sk8f vf]Nb} ubf{ t p;n] 

nufPsf] :j]6/af6 lemlns\ lemlns\ pHofnf] kf] cfof] . /d]zn] km]l/ sk8f 6S6sfof] 

clxn] cem a9L lemlns\ lemlns\ ub}{ pHofnf] cfof] . pm 8/fof] . o:tf] p;n] cufl8 

slxNo} b]v]sf] lyPg . sk8f g} hNof] ls eg]/ p;nfO{ lk/ k¥of] . /ftL /fd|/L lgb|f 

klg k/]g . ef]lnkN6 laxfg x'g]lalTts} p;n] p7]/ pHofnf]df lxhf] /ftL vf]n]sf sk8f 

x]¥of] . sk8f h:tfsf] To:t} lyP . pm 9'Ss eof] . t/ p;nfO{ tL pHofnf]sf lemNsf 

s;/L cfP eGg] lh1f;f nflu/x\of] . p;n] of] s'/f cfk\mgf] l5d]sL bf]h]{ bfh'nfO{ ;'gfof] .

bf]h]{ bfh' dfYnf] sIffdf k9\y] . pgn] lsg To;/L lemNsf cfPsf] xf] eGg] s'/f /d]znfO{ 

a'emfpg csf]{ k|of]u u/L b]vfpg] ljrf/ u/] . pgn] /d]znfO{ Pp6f Knfl:6ssf] sf“luof] 

/ s]xL 6'j|mf sfuh Nofpg nufP . tL lrh NofO;s]kl5 bfh'n] sfuhnfO{ ;;fgf 6'j|mf 

kf/L e'O“df /fv] / sf“luof] sfuh glhs} nu] . sfuhdf s]xL c;/ b]lvPg . To;kl5 
pgn] Knfl:6ssf] sf“luof] cfk\mgf] ;'Svf skfndf ^÷& k6s /u8] / sfuh glhs} 

nu] . o; k6s ToxF“ cgf}7f] eof] . sfuhsf 6'j|mfx¿ t“5fd5f8 ub}{ sf“luof]df 6f“l;g 

cfOk'u] . /d]z emg\ crDddf k¥of] . p;n] bfh'nfO{ ;f]Wof] æof] s] ePsf] t bfh' <Æ . 

bfh'n] JofVof u/] .

cWof/f]df sk8f k'msfNb} 

ubf{ lemlns\ u/]sf] lrq 

:jfWofog v08
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sf“luof]

w'nf]sf s0fx¿ / 
sfuhsf 6'j|mfx¿

æof] ;a} ljb\o't\\ rfh{sf] sf/0fn] ePsf] xf] . ;'?df sf“luof] / sfuhsf 6'j|mfdf s'g} c;/ 

k/]g . t/ kl5 ha sf“luof]nfO{ ;'Svf skfndf /ul8of] ta sf“luof]df 3if{0fsf] sf/0f 

C0f ljb\o't\\ rfh{ pTkGg eof] clg Tof] C0f ljb\o't\\ rfh{ ePsf] sf“luof] sfuhsf 6'j|mf 

glhs n}hf“bf sfuhdf :jt M wg ljb\o't\\ rfh{ pTkGg eof] . ljk/Lt rfh{x¿ cfsif{s 

x'g] u'0fn] ubf{ sfuh sf“luof]df cfsif{s eO{ sf“luof]df 6f“l;of], s'/f a'‰of} <

/d]zn] eGof] – æcF bfh' of] t a'e]m“, t/ d}n] lxhf] sk8f vf]Nbf :j]6/af6 lemNsf 

cfPsf] lsg xf] t Û Tof] t d}n] pTt/ kfOg lg ÛÆ bfh'n] km]l/ yk], ækv{kv{, Tof] s'/f klg 

d eG5' . ltdLn] lbgel/ sk8f nufp“bf z/L/df 3if{0f eO{ ltd|f] sk8fx¿ rfh{o'St 

x'G5g\ clg a]n'sf n'ufx¿ km'sfn]/ em6\sfbf{ tL sk8fdf ePsf rfh{x¿ aflx/ ;g{ 

vf]H5g\,  h;sf] sf/0f lemlns\lemlns\ pHofn] b]lvof] . Tof] pHofnf] eGg' jf:tjdf 

rfh{sf] k|jfx xf] . cfsfzdf lah'nL rDsg'sf] sf/0f klg afbndf 3if{0faf6 ljb\o't\ 

rfh{ pTkGg eO{ Tof] bfof“ afof“ ;bf{ ePsf] xf] . ca t :ki6 eof] lg ÛÆ
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/d]z o:tf j}1flgs /x:o yfxf kfP/ rlst eof] . olt ;fgf] 36\gfsf k5fl8 oqf] 

7'nf] j}1flgs sf/0f x'“bF] /x]5 eg]/ pm 5Ss k¥of] . /d]znfO{ bfh'n] xfjfsf] 3if{0faf6 

rfh{ pTkGg ePsf] s'/f eg]kl5 cem csf]{ lh1f;f cfof], r6\ofª kg]{ ;DaGwL . p;n] 

bfh'nfO{ ;f]Wof], æclg bfh' slxn] sfxL“ lah'nL rDs]/ r6\ofª klg k5{ lg, of] s;/L k5{ 

elglbg';\g Û Æ

bfh'nfO{ /d]zn] yk s'/f hfGg OR5f u/]sf]df v';L nfUof] . pgn] eg], æxfjfdf afbn, 

w'nf]sf s0fx¿ /ul8P/ Toxf“ rfh{ lg:sG5 . Tof] rfh{ sxL“ ;/]/ uO{ Go'6«n x'gnfO{ 

af6f] vf]Hb} lx“8\5 . ha afbn hldgdf e'ms]sf] cj:yfdf x'G5 ta Tof] rfh{ cUnf] 3/, 

¿v 6fj/ cflbsf] af6f] u/L k[YjLdf cfpg vf]H5 . o;/L rfh{ k[YjLdf ;g'{nfO{ r6\ofª 

k/]sf] elgG5 . cUnf cUnf 3/x¿df o:tf] gxf];\ eg]/ 3/sf] w'/Laf6 lqz'n uf8L ;'rfns 

tf/ hldgd'lg ufl8G5 . xfjfaf6 cfPsf] rfh{ aflx/ s]xL glaufl/sg tf/af6 tn 

hfcf];\ eg]/ To;f] ul/Psf] xf] . yfxf eof] <Æ

æcf]xf] Û d}n] t w]/} s'/f kf] a'e]m“ t Û w]/} wGojfb tkfO{“nfO{  c¿ s]xL ga'em] d 

ef]ln klg ;f]W5' x'GgÆ /d]zn] eGof] . bfh'n] eGg'eof], æeOxfN5 lg Û d}n] hfg]sf] s'/f 

eGgnfO{ s] ufx|f] . dnfO{ v]tlt/ sfddf hfg'kg]{ 5 clxn] hfpm“ x} t Û /d]z . /d]z 

klg x;\ bfh' wGojfb eGb} labf eof] .Æ 

sfo{snfk ! 

pmg, gfOng, kf]ln:6/sf sk8fsf 6'j|mf Nofpg'xf];\ / Knfl:6ssf] /8  jf sf“luof]n] tL 
sk8fdf PsPs u/L /u8\g'xf];\ . s] To;f] ubf{ rfh{ pTkGg x'G5 < kTtf nufpg'xf];\ .

sfo{snfk @

cfk\mgf] ufp“ 3/df 3'd]/ 3/sf] w'/Ldf lqz'n uf8\g]÷/fVg] u/]sf] 5÷5}g x]g'{xf];\ . olb 

/fVg] u/]sf] eP lsg lqz'n /flvPsf] x'g ;S5 < sf/0f vf]Hg'xf];\ .
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;DemL /fvf}“ 

 3if{0fn] ubf{ j:t'df rfh{ pTkGg x'G5 .

 rfh{x¿ wgfTds -±_ / C0ffTds -–_ u/L b'O{ lsl;dsf x'G5g\ .

 ;dfg rfh{x¿ cfk;df ljsif{0f / c;dfg rfh{x¿ cfsif{0f x'G5g\ . 

 xfjfdf w'nf], afbnsf s0fx¿aLr x'g] 3if{0fn] ubf{ rfh{ pTkGg x'G5 h'g rfh{ 

 otfptf ;bf{ cfsfzdf lah'nL rDs]sf] 3]/f b]lvG5 .

 xfjf÷afbndf 3if{0f eO{ pTkGg rfh{ k[YjLsf] ;txdf k|jfx x'“bf r6\ofª\\ k5{ .

cEof;  

tnsf k|Zgx¿sf] pTt/ lbg'xf];\ M

!= 3if{0f ljb\o't\\ eg]sf] s:tf] lsl;dsf] ljb\o't\\ xf] < 

@= ;'Svf skfndf sf“luof] Psl5g /u8]/ e'O“df /fVbf To;df w'nf] 5kSs 6f“l;G5 

 lsg xf]nf <

#= tnsf lrq x]g{'xf];\ / s'g cj:yf a9L ;'/lIft xf]nf < sf/0f lbg'xf];\ .

    lrq !      lrq @
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PsfO !!   kbfy{ (Matter)

h'g' tfdfª / OGb|nfn rf}w/L b'j} sIff cf7df k9\5g\ . 3/df km';{b x“'bf pgLx¿ 

lj1fg;DaGwL s]xL g s]xL pkof]uL s'/f / k|of]ux¿ u/]/ ;do latfp“5g\ . cfh pgLx¿ 

j:t'x¿ s;/L ag] xf]nfg\ < logLx¿ ;fgf] kfb}{ -6'j|mf kfb}{ _ hf“bf slt;Dd ;fgf] kfg{ 

;lsG5 xf]nf < cflbsf ;DaGwdf 5nkmn ub}{ 5g\ . o:t}df ljb\ofnosf lj1fg ljifosf 

ljj|md ;/ 6'Kn'Ss cfOk'Ug'eof] .

b'j} hgfn] Ps} ;fy, ægd:sf/ ;/ ÛÆ eg] . ljj|md ;/n] gd:sf/ kmsf{p“b} eGg'eof] æ 

clg tkfO{“x¿ Efv{/} s] s] 5nkmn ub}{ x'g'x'GYof], d cfPkl5 t s'/f /f]Sg'eof] lg, s] 

s'/f xf], dnfO{ klg ;'gfpg'xf];\ g ÛÆ

h'g' M  ;/, xfdL t j:t'x¿ s;/L ag]sf xf]nfg\, logLx¿nfO{ slt  ;fgf];Dd 
  6'j|mofpg ;lsG5 xf]nf eg]/ 5nkmn ub}{ lyof}“ . b'j}nfO{ s]xL pTt/ gcfP/ 

  csdSs k/]/ a;]sf] lg ;/ . 

ljj|md ;/ MP Û tkfO{“x¿n] ;fx|} /fd|f] lh1f;f /fVg'eof] . n ;'Gg'xf];\ . y'k|} O“6f ldn]/ 
  3/ ag] h:t} kbfy{x¿ clt ;"Id s0fx¿ ldn]/ ag]sf x'G5g\ . j:t'nfO{ 
  6'j|mofp“b} hf“bf cGTodf To; cj:yfdf k'Ug ;lsG5 . log} s0fx¿nfO{ k/df0f' 

  elgG5 . k/df0f'x¿ ldn]/ c0f' aGb5g\ clg y'k|} c0f'x¿ ldn]/ j:t'' aG5 .

OGb| M xfd|f j/k/sf ;a} j:t'x¿df To:t} 'xG5 ;/ <  

ljj|md ;/ M xfd|f] j/k/sf j:t'x¿ d'Votof b'O{ lsl;dsf x'G5g\ . s'g} Pp6} lsl;dsf
  k/df0f'x¿ dfq ldn]/ ag]sf x'G5g\ eg] s'g} km/s km/s lsl;dsf 
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On]S6«f]g

k|f]6f]g

Go'6«f]g

  k/df0f'x¿ ldn]/ ag]df x'G5g\ . ;'g, kmnfd, tfdf, clS;hg, gfO6«f]hg, 

  cfn'ldlgod cflb j:t'x¿ Pp6} lsl;dsf k/df0f'x¿af6 ag]sf x'G5g\ . 

  o:tf j:t'x¿nfO{ tTTj elgG5 . t/ kfgL, sfa{8fOcS;fO8, g'g, t]n, Un'sf]h 

  cflb h:tf y'k|} j:t'x¿ eg] b'O{ jf b'O{eGbf a9L lsl;dsf k/df0f'x¿ ldn]/ 

  ag]sf x'G5g\ . logLx¿nfO{{ of}lus elgG5 .

h'g' M clg o:tf k/df0f'x¿ slt 5g\ t ;/ <

ljj|md ;/ M clxn];Dd j}1flgsx¿n] 118 cf]6f k/df0f'x¿ kTtf nufO;s]sf 5g\ .  

  To;}n]  118 cf]6f k/df0f'x¿af6 aGg] tTTjx¿ klg 118 cf]6f g} x'G5g\ . t/ 

  of}lusx¿ eg] nfvf}“ 5g\ . h;/L 26 cf]6f cªu|]hL cIf/x¿af6 nfvf}“ nfv 

  zAbx¿ aG5g\ To;/L g} 118 cf]6f k/df0f'x¿af6 nfvf}“ of}lus tyf kbfy{x¿ 

  aG5g\ .

OGb| M k/df0f', c0f', tTTj / of}lussf ;DaGwdf t 5n{ª\u eof] . ca ;aeGbf ;fgf] 

  s0f elgg] k/df0f' rflx“ s;/L ag]sf] x'G5 , Tof] klg atfOlbg'xf];\ g ;/ Û

ljj|md ;/ M ;fx|} /fd|f] lh1f;f /fVg'eof] . n ;'Gg'xf];\ . ;'?;'?df j}1flgsx¿n] k/df0f'x¿nfO{ 

  6's|fpg ;ls“b}g eg]sf lyP t/ kl5 kmf/f8], /b/kmf]6\8{, yd;g h:tf 

  j}1flgsx¿n] k/df0f'x¿nfO{ klg ltg lsl;dsf s0fx¿df 5'6\ofpg ;lsG5 

  egL k|of]u u/L b]vfOlbP . oL s0fx¿nfO{ pgLx¿n] k|f]6f]g, Go'6«f]g / On]S6«f]g 

  eGg] gfd lbP . pgLx¿n] k|f]6f]g wgfTds, On]S6«f]g C0ffTds / Go'6«f]g 

  rfh{ljxLg s0fx¿ x'g\ eGg] klg kQf nufP . o;sf ;fy} k|f]6f]g / Go'6«f]g  
  k/df0f'sf] s]Gb|df /xg] / On]S6«f]gx¿ Afflx/L ;]ndf jl/kl/ 3'Dg] u5{g\ eGg] 
  klg b]vfOlbP . !!* cf]6f k/df0f'x¿df x/]sdf oL s0fx¿sf] ;ª\Vof km/s 

  km/s x'G5, To;}n] oL Pscsf{df km/s x'G5g\ .
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h'g' M  k/df0f'x¿df kfOg] s0fx¿ pxL lsl;dsf eP klg km/s km/s k/df0f'sf]  

   agf]6 km/s km/s x'G5 eg]/ ;/n] elg;Sg'eof] . of] sfkLdf ;/n] @) 

   cf]6f hlt ;/n lsl;dsf k/df0f'x¿sf af/]df n]lvlbg'eP xfdLnfO{ 

   a'‰g ;lhnf] x'GYof] ls ;/ Û

ljj|md ;/ M ;a} k/df0f'x¿sf] agf]6sf ;DaGwdf yfxf kfpg] u/L j}1flgsx¿n] Pp6f 

   tflnsf g} agfPsf 5g\ . h;nfO{ k]l/of]l8s tflnsf elgG5 . ltdLx¿n] 

   Tof] x]/]kl5 ;a} s'/f 5n{ª\ a'‰5f} . of] kf7 k9fp“bf sIffdf o;af/] 5n{ª 

   agfOlbp“nf . clxn]nfO{ d !!* dWo] ;'?sf @) cf]6f k/df0f'x¿sf] 

   agf]6 ;DaGwdf oxf“ n]lvlbG5' x} t Û 

;/n] xfO8«f]hgb]lv SoflN;od ;Ddsf @) cf]6f k/df0f'x¿sf] agf]6sf ;DaGwdf o;/L 

6]a'n agfO{ b]vfOlbg'eof] M

  tTTjx¿sf] tTTjx¿sf]  kf/df0fljs  k|f]6«f]gsf] Go'6«f]gsf]  On]S6«f]gsf]  kf/df0fljs|

  gfd           ;ª\s]t        ;ª\Vof     ;ª\Vof    ;ª\Vof    ;ª\Vof    ;ª\Vof   

1 Hydrogen H 1 1 0 1 1
2 Hilium He 2 2 2 2 4
3 Lithium Li 3 3 4 3 7
4 Berillium Be 4 4 5 4 9
5 Boron B 5 5 6 5 11
6 Carbon C 6 6 6 6 12
7 Nitrogen N 7 7 7 7 14
8 Oxygen O 8 8 8 8 16
9 Fluorine F 9 9 10 9 19
10 Neon Ne 10 10 10 10 20
11 Sodium Na 11 11 12 11 23
12 Magnesium Mg 12 12 12 12 24
13 Aluminium Al 13 13 14 13 27
14 Silicon Si 14 14 14 14 28
15 Phosphorus P 15 15 16 15 31
16 Sulphur S 16 16 16 16 32
17 Chlorine Cl 17 17 18 17 35
18 Argon Ar 18 18 22 18 40
19 Potassium K 19 19 20 19 39
20 Calcium Ca 20 20 20 20 40
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of] tflnsf b]vfO;s]kl5 ;/n] eGg'eof], ‘s'g} k/df0f'sf] kf/df0fljs ;ª\Vof 
eGgfn] To; k/df0f'df /x]sf k|f]6f]g jf On]S6«f]gsf] ;ª\VofnfO{ hgfp“5 eg] k/df0f'sf] 
kf/df0fljs ef/ eGgfn] To; k/df0f'df /x]sf k|f]6f]g / Go'6«f]gsf] hDdf ;ª\Vof -hf]8_ 
nfO{ hgfp“5 . h:t} k\mnf]l/gsf] k/df0f'df k|f]6f]g 9, On]S6«f]g 9 / Go'6«f]g 10 cf]6f 
5g\ . t;y{ k\mnf]l/gsf] kf/df0fljs ;ª\Vof 9 / kf/df0fljs ef/ 19 x'G5 . s'/f 
a'‰of} <Æ olt eg]kl5 ;/n] k]l/of]l8s tflnsf / s]xL k/df0f'x¿sf] kf/df0fljs ;+/rgf klg 

b]vfOlbg'eof] .

cfw'lgs k]l/of]l8s tflnsf
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(H)
(He)

(Li)

(Be) (B)
(C)
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(Na)

(Mg)
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h'g / OGb| M a'‰of}“ ;/, clg cf0fljs ef/ rflx“ tL c0f' aGbf ldn]sf] k/df0f'x¿sf] 

   ef/nfO{ hf]8\g] xf]nf x}g ;/ Û

ljj|md ;/ M  xf], xf], :ofaf; Û cf“ ubf{ cnª\sf/ a'‰g] eg]sf] oxL xf] . d}n] kf/df0fljs 

   ef/sf] s'/f ul/g;Sb} cf0fljs ef/sf] s'/f slt l56f] a'lem;Sg' ePsf] 

   lg Û

h'g' / OGb| M wGojfb ;/ Û cfh kbfy{x¿ s;/L ag]sf x'G5g\ eGg] ;DaGwdf w]/} s'/f 

   a'‰of} .  af“sL ga' ]́sf s'/f sIffdf ;f]wf}“nf x} ;/ . 

ljj|md ;/ M x'G5  x'G5  . dnfO{ klg a]“;Llt/ vfg]kfgL pkef]Stf ;ldltsf] a}7sdf 

   hfg' 5 . sIffdf cfp“bf c¿ ga' ]́sf s'/f klg :ki6 kf/f}“nf clg c0f', 

   k/df0f'sf] df]8]n klg agfP/ x]/f“}nf x} t Û

h'g' / OGb| M x'G5 ;/ Û  gd:sf/ .

;+o'Hotf (Valency)

k/df0f'x¿n] /f;folgs k|lj|mofdf efu ln“bf On]S6«f]gx¿sf] ;ª\Vofsf] l:yltdf km/s 

x'g cfp“5 . k/df0f'x¿sf] lardf On]S6«f]0fx¿ ;f6km]/ x'g] jf ;fem]bf/L u/L a:g]

ePsfn] /f;folgs k|ltlj|mof x'“bf k/df0f'x¿ ldn]/ c0f' aGg hfG5 . ;fdfoGotM 

k/df0f'sf]] clGtd ;]n jf aflx/L ;]ndf /x]sf] On]S6«f]gn] dfq} /f;folgs k|ltlj|mofdf 
efu lnG5 .

s'g} tTTjsf] k/df0f'n] csf]{ tTTjsf] k/df0f';“u /f;folgs k|ltlj|mof u/L of}lus 

agfp“bf lng] jf lbg] jf ;fem]bf/L ug]{ On]S6«f]gsf] ;+Vof g} pSt tTTjsf] ;+o'Hotf 
xf] . cyf{t tTjx¿ c? tTj;“u ldnL of}lus agfpg] IfdtfnfO{ ;+o'Hotf elgG5 . 
clS;hg;“u ;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 . o;}u/L clS;hgsf] k/df0f'n] 2 cf]6f On]S6«f]g lng] 

clS;hgsf] ;+o'Hotf 2 x'G5 .

Pp6f tTTjsf] k/df0f'n] csf]{ tTTjsf] k/df0f';“u ;+of]hg ubf{ clGtd sIfdf 2 cf]6f 

On]S6«f]gn] t6:y ag]sf] cj:yfnfO{ 8'Kn]6 (Duplet)  lgod elgG5 / clGtd sIfdf 8 

cf]6f k'/f u/L t6:y x''g' cS6]6sf] lgod elgG5 . s'g} k/df0f'df klxn]b]lv g} 8 cf]6f 

On]S6«f]g 5 eg] ;+o'Hotf z"Go x'G5 / /f;folgs k|ltlj|mofdf efu ln“b}g . ;fdfGotof 
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  kfgL

;f]l8od Snf]/fO

Pdf]lgof

xfOSnf]l/s cDn

Pn'd'lgod cS;fO8

SoflN;od cS;fO8

k/df0f'x¿sf] aflx/L ;]ndf On]S6«f]gsf] ;ª\Vof 1,2,3 ePdf c¿nfO{ lbP/, 4 cf]6f 

On]S6«f]g ePdf ;femf u/]/ / 5,6,7 cf]6f j|mdzM 3,2,1 cf]6f On]S6«f]g c?af6 lnP/, 

8 cf]6f agfO{ /f;folgs k|ltlj|mofdf efu lnG5 .

c0f' ;"q (Molecular Formula) 

b'O{ jf b'O{ eGbf a9L k/df0f'x¿ ;+of]hg eO{ c0f' aGb5 . h:t}, xfO8«f]hg (H2), clS;hg 

(O2), Pdf]lgof (NH3) . c0f'x¿nfO{ hgfpg klg ;ª\s]t k|of]u ul/G5 . o;sf] 5'6\6} 

;ª\s]t g/fvL k/df0f'x¿sf] ;ª\s]t / ;ª\Vofaf6 g} ;ª\s]t ;d"x -;"q_ agfOPsf] 

x'G5 . /f;folgs kbfy{ tTj jf of}lusnfO{ hgfpg] tTjx¿sf] ;ª\s]t ;d"xnfO{ c0f' 

;"q elgG5 . c0f' ;"q n]Vg ;a} eGbf klxn] Tof] /f;folgs kbfy{ s'g' s'g tTTjx¿ 

ldnL ag]sf] x'G5 Tof] s'/f yfxf kfpg' k5{ . To; kl5 tL tTjx¿sf] ;+o'Hotf yfxf 

kfpg' k5{ . ;+o'Hotfsf] ;f6km]/ ljlw (Valency Criss Cross Method_ af6 ;lhn};“u 

of}lusx¿sf] c0f'sf] c0f' ;"q agfpg ;lsG5 . h:t} M 



lj1fg tyf jftfj/0f, tx – @  113

c0f' jf of}lusx¿sf] c0f';"qsf] cWoogaf6 lgDg lnlvt s'/fx¿ yfxf kfpg ;lsG5 M

!=  c0f'x¿df /x]sf tTTjx¿sf] gfd / ;ª\s]t

@= c0f'x¿df /x]sf] k/df0f'x¿sf] ;ª\Vof

#=  tTj jf /]l8snsf] ;+o'Hotf

kbfy{df x'g] kl/jt{g (Change of matt er) 

-ef}lts Pjd\ /f;folgs kl/jt{g_

kbfy{df kl/jt{g s;/L x'G5 < tkfO{“x¿nfO{ yfxf 5 < kbfy{df zlSt lb“bf jf zlSt 

lgsfNbf Ps jf Ps eGbf a9L kl/jt{g x'G5 . h:t} kfgLnfO{ lr:ofp“bf a/km aGg', 

vfgfaf6 zlSt / tfk lg:sg', b'waf6 bxL aGg' cflb . kbfy{df x'g] ;a} k|sf/sf] 

kl/jt{gx¿nfO{ ef}lts kl/jt{g / /f;folgs kl/jt{g u/L b'O{ efudf ljeflht ug{ 

;lsG5 .

xfdLn] Ps 6'j|mf a/km lnP/ s]xL tfk lbof}“ eg] jfkm aG5 / jfkm lr:ofof}“ eg] kfgL 

aG5 . ToxL kfgL k]ml/ lr;f] agfPdf hd]/ km]l/ a/km aG5 . o; k|sf/sf] kl/jt{gdf 

cfsf/ k|sf/ dfq kl/jt{g x'G5, u'0f kl/jt{g x'“b}g . kbfy{sf] /f;folgs u'0f gablng] 

t/ cfsf/, ;fOh / cj:yfdf dfq km/s kg{ cfpg]nfO{ ef}lts kl/jt{g elgG5 . 

Ps 6'j|mf sfuh afn]/ x]/f}“ . oxf“ v/fgL / w'“jfaf6 km]l/ sfuh aGg ;Sb}g . v/fgL 
/ w'jf“sf] u'0f km/s x'G5 .

o;k|sf/ Pp6f kbfy{sf] u'0f kl/jt{g eO{ leGg u'0f ePsf] kbfy{ aGg] cj:yfnfO{ 

/f;folgs kl/jt{g (Chemical Change) elgG5 . kbfy{df x'g] ef}lts tyf /f;folgs 
kl/jt{gdf lgDgfg';f/ km/s kfOG5 M

ef}lts kl/jt{g (Physical change) /f;folgs kl/jt{g (Chemical change)

!= j:t'sf] cj:yf km/s eP klg u'0f pxL 
   /xG5 .

@= gof“ kbfy{x¿ aGb}g .

#= kbfy{nfO{ klxn]s} cj:yfdf Nofpg 

    ;lsG5 .

$= kl/jt{g c:yfoL x'G5 .

!= j:t' cj:yf / u'0f b'j} km/s x'G5 .

@= gof“ kbfy{x¿ aG5g\ .

#= kbfy{nfO{ klxn] s} cj:yfdf Nofpg 

   ;ls“b}g .

$= kl/jt{g :yfoL x'G5 .
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 sfo{snfk 

Pp6f kmnfdsf] 6'j|mfnfO{ s]xL lbg v'nf 7fp“df /fVg'xf];\ / s] kl/jt{g cfp“5 

x]g'{xf];\ < of] s:tf] kl/jt{g xf] < lsg < n]Vg'xf];\ .

/f;folgs k|ltlj|mof (Chemical Reacti on) M

/f;folgs kl/jt{g x'“bf s'g} kbfy{af6 leGg gof“ kbfy{sf] lgdf{0f x'G5 . o;/L /f;folgs 

kl/jt{gsf] j|mddf kbfy{x¿sf k/df0f' / c0f'x¿lar x'g] ;f6km]/, ;ª\u7g jf lj36g 

x'g] k|lj|mofnfO{ /f;folgs k|ltlj|mof elgG5 . /f;folgs k|ltlj|mofdf ;+nUg kbfy{x¿sf] 

;ª\s]t / ;"qx¿åf/f k|ltlglwTTj ug]{ tl/sfnfO{ /f;folgs ;dLs/0f (Chemical 

Equati on) elgG5 .

/f;folgs k|ltlj|mofnfO{ zAb ;dLs/0f / ;"q ;dLs/0fåf/f JoSt ug{ ;lsG5 . zAbx¿df 

/f;folgs kbfy{x¿sf] gfd k|of]u u/L n]lvPsf] ;dLs/0fnfO{ zAb ;dLs/0f elgG5 .

h:t} M xfO8«f]hg ± clS;hg  kfgL

  SoflN;od sfaf]{g]6  SoflN;od cS;fO8 ±  sfa{g8fOcS;fO8

;"q ;dLs/0f M k/df0f'x¿sf] ;ª\s]t k|of]u agfOPsf c0f';"qåf/f agfOPsf] ;dLs/0fnfO{ 

;"q ;dLs/0f elgG5 .

h:t} M

H2 + O2 = H2O

CaCo3 = Cao + Co2

;DemL /fvf}“ 

 j}1flgsx¿n] xfn;Dd 118 lsl;dsf tTTjx¿ kTtf nufPsf 5g\ .

 118 cf]6f tTTjx¿sf 118 cf]6} k/df0f'x¿ x'G5g\ .

 km/s km/s tTTjsf k/df0f'x¿ cfk;df agf]6df klg km/s km/s x'G5g\ .

 k/df0f'df ltg lsl;dsf kf/df0fljs s0fx¿ x'G5g\, tL k|f]6f]g, Go'6«f]g /  

 On]S6«f]g x'g\ .
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 s'g} t6:y k/df0f'df /x]sf k|f]6f]g jf On]S6«f]gsf] ;ª\VofnfO{ To; k/df0f'df 

 kf/df0fljs ;ª\Vof elgG5 .

 s'g} t6:y k/df0f'df /x]sf k|f]6f]g / Go'6«f]gsf] hDdf ;ª\VofnfO{ To; 

 k/df0f'sf] kf/df0fljs ef/ elgG5 .

 Ps} lsl;dsf k/df0f'x¿ ldn]/ tTTj aG5 eg] b'O{ jf b'O{eGbf a9L lsl;dsf  

 tTTjx¿ ldn]/ of}lus aG5 .

 tTTjx¿nfO{ a9\bf] kf/df0fljs ;ª\Vofsf cfwf/df ldNbf u'0f ePsfx¿nfO{ Ps} 

 nx/df kg]{ u/L /flvPsf] tflnsfnfO{ k]l/of]l8s tflnsf elgG5 .

sfo{snfk ! af“;sf l;Gsf, cfn'sf u]8f, d}bfsf 8Nnf, df6fsf 8Nnf cflb lnP/   

   kfgL, sfa{g8fOcS;fO8, Pdf]lgod cflbsf] df]8]n agfpg'xf];\ .

sfo{snfk @ df6f]sf ;–;fgf 8Nnf / dl;gf] kmnfdsf] tf/sf] ;xof]udf ljleGg   

   tŒjx¿sf] k/df0f'sf kf/df0fljs df]8]n agfpg'xf];\ .

cEof; 

!= tTTj / of}lusdf s] km/s 5 < pbfx/0f lbO{ n]Vg'xf];\ .

@= k/df0f'df /xg] s0fx¿ s]s] xg\ < tL sxf“ sxf“ /xG5g\ <

#= k]l/of]l8s tflnsfsf] ;dÒx I, II / VIII df kg]{ s]xL tTTjx¿sf] ;ÒrL agfpg'xf];\ .  

$= ;+o'Hotf eg]sf] s] xf] < ;f]l8od / Snf]/Lgsf] ;+o'Hotf slt x'G5 <

%= 8'Kn]6 / cSn]6 cj:yf s] xf] <

^= c0f';"q eg]sf] s] xf] < o;af6 s] yfxf kfpg ;lsG5 <

&=  /f;folgs k|ltlj|mof eg]sf] s] xf] < Pp6f pbfx/0f ;lxt n]Vg'xf];\ .

*=  /f;folgs ;dLs/0f eGgfn] s] a'lemG5 < of] slt k|sf/n] JoSt ug{ ;lsG5 < 

 n]Vg'xf];\ .
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!)= c0f';"q n]Vg'xf];\ .

 s_ ;f]l8od Snf]/fO8  v_ kfgL

 u_ sfa{g8fOcS;fO8  3_ Dofg]l;od Snf]/fO8

!!= tnsf zAb ;dLs/0fnfO{ ;"q ;dLs/0fdf n]Vg'xf];\ .

 s_ xfO8«f]hg ± clS;hg  kfgL

 v_ kf]6fl;od Snf]/]6  kf]6fl;od Snf]/fO8 ± clS;hg

 u_ gfO6«f]hg ± xfO8«f]hg  Pdf]lgod

 3_ SoflN;od sfaf]{g]6  SoflN;od cS;fO8 ± sfa{g8fOcS;fO8

!@= ef}lts kl/jt{g / /f;folgs kl/jt{gdf s] s] leGgtf 5 < n]Vg'xf];\ .
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PsfO !@  ld>0f (Mixture) 

b}lgs hLjgdf ljleGg 3f]nx¿ k|of]u ul/G5 . ljxfg xfdL lrof agfpFbf lrgLsf] 
3f]n agfpF5f}F, bfn agfpFbf g'g xfnL 3f]n agfpF5f}F . t/sf/Lsf] emf]n / b'wdf klg 
ljleGg k|sf/sf kbfy{x¿ 3f]lnPsf] x'G5 . vfg]kfgLdf s]xL vlgh kbfy{x¿ 3f]lnPsf 
x'G5g\ . jg:kltn] 3f]nsf ¿kdf vlgh kbfy{x¿ ;f];]/ lnG5 / ljleGg kf]ifs tTTjx¿ 
agfpF5 . h:t} M k|f]l6g, le6fldg, sfa|f]xfO8«]6 lrNnf] kbfy{ . 

o; kf7df xfdL 3f]n, 3f]nsf] k|sf/ / ld>0f 5'6\ofpg] tl/sfsf ;DaGwdf 5nkmn ug]{ 5f}“ .

3f]n (Soluti on) 

b'O{ jf b'O{eGbf a9L kbfy{x¿sf] ;dfg ld>0fnfO{ g} 3f]n elgG5 . ca xfdL 3f]nsf 
;DaGwdf tnsf] sfo{snfkaf6 s]xL yk s'/f a'emf}F M

sfo{snfk ! 

ltg cf]6f sfFrsf lunf;df clnslt kfgL /fVg'xf];\, Pp6fdf Ps rDrf hlt lrgL, 
csf]{df rssf] w'nf] / t];|f]df df6f] /fv]/ lj:tf/} rnfpg'xf];\ . rnfpFb} ubf{ lrgL, 
rs, df6f] 3'Nb} hfG5 ls, 7f];sf] ¿kdf /lx/xG5 < 5nkmn ug'{xf];\ / cjnf]sg 
ul/;s]kl5 3f]n aGof] jf ag]g tflnsf agfO{ sfkLdf l6kf]6 ug'{xf];\ .

3f]ndf kbfy{x¿ ld;fP/ ;dfg ld>0f aGb5 . dflysf] sfo{snfkdf lrgL kfgLdf 
k"0f{ ¿kn] x/fpF5 / lrgLsf s0fx¿ b]lvFb}g, t/ kfgLdf df6f] ldl;Pkl5 s]xL s0fx¿ 
b]lvG5g\ . oL ;a} ld>0f x'g\ .

3f]ndf k|foM t/n kbfy{ 3f]ns (Solvent) / 7f]; kbfy{ jf UofF; 3'lnt (Solute) 
x'G5g\ . ;fdfGotof 3f]ndf h'g kbfy{sf] dfqf a9L x'G5 Tof] 3f]ns / h;sf] dfqf 
sd x'G5 To;nfO{ 3'lnt kbfy{ elgG5 .

kbfy{sf] cj:yf cg';f/ 3f]n w]/} k|sf/sf x'g ;S5 . h:t} M

3f]nsf k|sf/ pbfx/0f 3f]ns 3'lnt

!= t/n±7f]; g'gkfgL kfgL g'g

@= t/n±t/n kfgL / cNsf]xn kfgL cNsf]n

#= t/n±UofF; sf]s kfgL Co2 Uof;

$= UofF; ± UofF; xfjf gfO6«f]hg cS;Lhg, xfO8«f]hg
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c;+t[Kt 3f]n (Unsaturated Soluti on) / ;+t[Kt 3f]n (Saturated Soluti on)

s'g} tfkj|mdsf] s'g} 3f]ndf 3'lnt kbfy{ cem} a9L 3f]lng ;S5 eg] To:tf] 3f]nnfO{ 
c;+t[Kt 3f]n elgG5 / ;fwf/0f cj:yfdf lglZrt tfkj|mddf s'g} 3f]ndf yk 3'lnt 
kbfy{ 3f]Ng ;Sb}g eg] To:tf] 3f]nnfO{ ;+t[Kt 3f]n elgG5 .

sfo{snfk @ M

clnslt lrgL lnP/ To;nfO{ lr;f] kfgL;Fu 3f]n agfcf}+ . lrgL kfgLdf 3f]lnFb} 
hfG5 . rnfPdf yk lrgL 3f]lnFb} hfG5 / ttfpFb} yKb} u/]df Pp6f o:tf] cj:yf 
cfpF5, h;df lrgL k6Ss} 3f]lng 5f8L lkFwdf hDdf x'g hfG5 . o; l:yltdf 
lrgL / kfgLsf] 3f]nnfO{ ;+t[Kt 3f]n (Saturated Soluti on) elgG5 . ;+t[Kt x'g'eGbf 
cufl8sf] 3f]nnfO{ c;+t[Kt 3f]n elgG5 .

clt ;+t[Kt 3f]n (Super Saturated Soluti on)

;+t[Kt 3f]n aGgnfO{ rflxg]eGbf a9L 3'lnt kbfy{nfO{ 3'nfOFbf klg s'g} 3f]n 3f]ns} 
cj:yfdf /xg hfG5 eg] o:tf] 3f]nnfO{ clt;+t[Kt 3f]n (Super Saturated Soluti on) 
elgG5 .

;fwf/0f tyf pRr tfkj|mddf ;+t[Kt 3f]nnfO{ lr:ofpFbf a9L ePsf] 3'lnt kbfy{ 7f];sf] 
¿kdf 3'lnG5 t/ clt ;+t[Kt 3f]nnfO{ rnfO{ lbPdf jf aflx/af6 w'nf]sf] s0fx¿ 
k;]df jf 3'lnt kbfy{sf] Pp6f s0f yk]df klg t'?Gt} ;+t[Kt 3f]n agL a9L ePsf 
3'lnt kbfy{ 3'lnG5 .

sfo{snfk # M 

Pp6f ljs/df sk/;Nkm]6 /fvL lj:tf/} ttfpg'xf];\ . dl0fe kUn]/ 3f]n 
aGb5 . ta ljs/sf] d'v aGb u/L lr:ofpg'xf];\ . 3f]n cem} t/n cj:yfdf x'G5 . 
o;/L clt ;+t[Kt 3f]n tof/ x'G5 . ca lardf aflx/af6 yf]/} 3'lnt kbfy{ yKg'xf];\, 
3f]n 7f]; dl0fdx¿df ab\lnG5 / ;+t[Kt 3f]n dfq afFsL /xG5 .

-s_ dl0feLs/0f (Crystalization)

cfª\l/tfn] lxhf] af6f]df hyfefjL a]Rg /fv]sf vfg]s'/f vf“bf kvfnfn] RofKof] . 
cfdfn] pgnfO{ g'g, lrgL, kfgL agfP/ lbg yfNg'eof] . pxf“n] Pp6f Kn]6df Ps 
lrD6L g'g / csf]{ Kn]6df Ps k;/ lrgL l´s]/ /fVg'eof] . clg ;kmf efF8f]df 5 lrof 
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lunf; ;kmf kfgL vGofpg'eof] . cfª\l/tf glhs} a;]/ x]l//x]sL lyOg\ . pgn] Kn]6sf] 
lrgL / g'gnfO{ ulxl/P/ x]l/g\ . logLx¿ l6nl6n u/]/ 6lNs/x]sf lyP . pgn] s]xL 
lrgL / g'g kfn}kfnf] xftdf /fv]/ x]l/g\ . oL s0fx¿ lglZrt cfs[ltdf kf6fkf6f 
k/]/ /x]sf lyP . pgnfO{ lh1f;f nfUof], o:tf] lsg b]lvof] < s] ;a} j:t'sf 
s0fx¿ o:t} x'G5g\ < pgn] ux'“sf] lk7f], rfdnsf] lk7f]nfO{ klg x]l/g\ t/ logLx¿ 
lrgL / g'gh:tf b]lvPgg\ . pgn] cfdfnfO{ ;f]lwg\, æcfdf g'g / lrgL lsg o:tf] 
b]lvPsf] <Æ cfdfn] eGg'eof], æoL dl0feLo j:t' ePsfn] cfÇg} lsl;dsf] HofldtLo cfsf/ 
x'G5g\ . To;}n] oL 6lNsPsf] b]lvPsf x'g\ . 

cfª\l/tfn] ;f]lwg\, æo:tf j:t'x¿nfO{ 3f]naf6 5'6\ofpg'k/] s;/L 5'6\ofpg] lg 
cfdf <Æ cfdfn] eGg'eof], ælogLx¿nfO{ kfgLsf] 3f]naf6 5'6\ofp“bf dl0fesf ¿kdf 
5\6\ofpg'k5{ . o;nfO{ dl0feLs/0f elgG5 . o;sf nflu kfgLdf To; j:t'sf 
Psbd} uf9f -;Gt[Kt_ 3f]n agfpg'k5{ . clg To; 3f]nnfO{ s'g} ef“8fdf ttfp“b} 
hf“bf s]xL If0fdf 5]p5]pdf s0fx¿ -dl0fex¿_ b]vf k5{g\ . ca To; ef“8f]nfO{ 
cfuf]af6 l´sL la:tf/} lr;f] kfb}{ hf“bf 
3f]ndf To; j:t'sf dl0fex¿ b]vf k5{g\  
h;nfO{ 5fg]/ 5'6\ofpg ;lsG5 . dl0fe 
cj:yfdf /xg] j:t'x¿nfO{ o;/L 5'6\ofpg 
;lsG5 . t/ g'g, lrgL, kfgL ld;fPsf] 
hLjghn rflx“ ksfpg' x“'b}g lg a'‰of}Æ .

 g'g, lrgL kfgL agfpg] ;Gbe{df cfdfaf6 
 dl0feLs/0fsf ;DaGwdf Tolt uxg s'/f 
 l;Sg kfPsf]df cfª\l/tf bª\u kl/g\ . 

-v_ j|mf]df6f]u|fkmL (Chromatography)

cfh kmfu' k"l0f{dsf] lbg . k|]dnfn rf}w/LnfO{ xf]nL v]Ng v'a dg k5{ . pgL laxfg} 
p7]/ cfdfn] lxhf] ahf/af6 NofOlbPsf] ltg rf/ y/L /ªx¿nfO{ kfgLdf /fvL Ps} 
7fp“df 3f]Ng nfu] . 3f]Nbf3f]Nb} pl56\l6P/ Ps yf]kf /ª pgsf] sldhdf k¥of] . 
pgn] x]bf{x]b{} t Tof] /ª la:tf/} km}ng yfNof] . cl3 uf9f wldnf] dfq b]lvPsf] /ª 
clxn] la:tf/} leGgf leGg} /ªdf kf] 5'6\l6of] . s'g} /ª larlt/ t s'g} 5]p5]plt/ 

sf“rsf] 58

dl;gf] dl0fex¿ uf9f 3f]n
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Thermometer

Disti lling Flask

Mixture

Wire Guaze

Retort Stand
Bunsen burner

Anti -bump-
ing granules

Conical Flask

Disti llate

Liebig 
Condenser

lyP . pgn] cg'dfg u/] ls leGgfleGg} /ªsf] kfgLdf km}ng] ult km/s km/s x'“bf] 
/x]5 . o:tf] u'0fn] ubf{ g} tL /ªx¿ 5'6\l6g k'u] xf]nfg\ . 

pgn] k]ml/ Pp6f 6]:66\o'adf ;]tf] rssf] w'nf] /fv]/ 
e/] . clg /ftf] / gLnf] d;L ld;fP/ dflyaf6 
vGofP . Psl5gkl5 aflx/af6 x]bf{ b'O{yl/ d;L 
5'6\l6Psf] b]lvP . o;af6 pgnfO{ lglZrt eof] ls 
s'g} ;f]l;g] j:t'df ljleGg /ªx¿ km/s km/s ultdf 
km}n“bf /x]5g\ . ef]lnkN6 sIffdf uPkl5 pgn] of] s'/f 
lzIfsnfO{ atfP . lzIfsn] o:tf] k|of]u cfk}“mn] u/L 
tYo kTtf nufPsf]df k|]dnfnnfO{ wGojfb lbg'eof] / 
o:tf] lj|mofnfO{ j|mf]df6f]u|fkmL elgG5 egL atfOlbg'eof] . clg k|]dnfnnfO{ cfÇgf] 
3/df u/]sf s'/f ;a} ;fyLnfO{ atfOlbg' eGg'eof] . c¿sf cufl8 cfk"mn] /fd|f] 
sfd u/]sf] s'/f eGg kfp“bf pgL k|zGg eP . 

cfzjg lj|mof (Disti lati on) 

g'g kfgL jf ;d'b|sf] kfgL, lrgLkfgL h:tf ;dfg ld>0f jf 3f]nnfO{ pDng] tfkj|mdDd 
ttfpFbf t/n jfkmdf kl/0ft x'G5 / lr:ofpFbf k'gM t/ndf kl/0ft x'G5 . o;/L t/n 
z'b\w x'G5 . o; k|lj|mofnfO{ cfZfjg  k|lj|mof elgG5 .

o; k|lj|mofaf6 t/n kbfy{x¿sf] z'b\wLs/0f ug{ ;lsG5 .

ld>0f
5'l6\6Psf] 

l;lnsfh]nn] 
el/Psf] gnL

ld>0f
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sfo{snfk $ M 

g'gkfgLsf] 3f]naf6 g'g / kfgL 5'6\ofpg] tl/sf M

cfjZos pks/0fx¿ M cf/=lj= k\mNof;, :6ofG8 aTtL÷NofDk, cf]bfg, ljs/, s08]
G;/, g'gkfgL 

ljwL M dfly lrqdf b]vfP h:tf] Pp6f cf/=aL= k\mNof:sdf g'g kfgLsf] 3f]n /fvL 
cf]bfgdf /fVg'xf];\ . cf/=aL= k\mNof;sf] d'vdf Pp6f ydf]{ld6/ / Pp6f sG8];/ 
hf]8\g'xf];\ . sG8]G;/nfO{ lr;f] kfgLsf] ;|f]t÷wf/f;Fu hf]8\g'xf];\ . sG8]G;/sf] csf]{ 
5]p Pp6f ljs/df 8'afpg'xf];\ . ha kmNof:snfO{ j];/L s]xLa]/ ttfOG5 . 3f]n tft]/ 
o;df ePsf] kfgL jfkmdf kl/0ft x'G5 / pSt jfkm ljs/;Dd cfpFbf lrl;P/, z'b\w 
kfgLsf ¿kdf hDdf x'G5 . kl5 k\mNof:sdf afFsL /x]sf] 7f]; g'gsf] ¿kdf k|fKt ug{ 
;lsG5 .

of] k|lj|mof xfdL, ;fdfGo ¿kdf 3/df klg plDn/x]sf] emf]n kbfy{sf] jfkm lrl;Fbf 
cg'ej u5f}{F .

k|mofS;gn cf;jg lj|mof (Fracti onal Disti llati on) :

s'g} s'g} ld>0fdf /x]sf t/n kbfy{x¿ 5'6\ofpg] ufx|f] x'G5 . o:tf] cj:yfdf tL t/n 
kbfy{x¿sf] pDng] tfkj|md kTtf nufP/ ljleGg tfkj|mddf pDng] agfO{ jfkmnfO{ lr;f] 
kf/L t/nx¿ 5'6\ofpg] k|lj|mofnfO{ k|mofS;gn l8l:6n];g jf cf;jg k|lj|mof elgG5 .
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o; ljlwdf pDng] tfkj|md sd ePsf] t/n kbfy{ rfF8} jfkm aG5 / a9L tfkj|mddf 
pDng] ePsf] t/n kbfy{ kl5 jfkm aG5 . klxn] Pp6f t/n 5'6\ofO{ ;s]kl5 dfq 
csf]{ t/n 5'6\ofO vlgh t]naf6 oxL ljlwåf/f z'b\w k]6«f]n, l8h]n cflb 5'6\ofG5 .

;DemL /fvf}“ 

 lglZrt HofldtLo cfsf/ ePsf kbfy{sf s0fx¿nfO{ dl0fe jf lj|m:6n elgG5 . 

 ;Gt[Kt 3f]nnfO{ s]xL ;do ttfP/ s0fx¿ b]lvg yfNbf lr;f] kf/]/ x]bf{ dl0fe  
 b]lvG5 . dl0fe agfpg] k|lj|mofnfO{ dl0feLs/0f elgG5 .

 ld>0fnfO{ s'g} ef“8f]df /fvL hf]8;“u 3'dfp“bf ld>0fdf ePsf s'/fx¿ 5'6\l6P/ 
 tx ag]/ 5'l6G5g\ . o;nfO{ ;]lG6«Ço'lhª elgG5 . 

 8]/Ldf b'waf6 Çof6 -lrNnf]_ 5'6\ofpg] lj|mof ;]G6«LÇo"lhª k|ljlwdf cfwfl/t 5 . 

 b'O{ jf b'O{eGbf a9L j:t'x¿ Ps} 7fp“df ldl;Psf]nfO{ ld>0f elgG5 .

 s'g} lbOPsf] kfgL;“usf] ld>0fdf ldl;Psf ljleGg /ªx¿nfO{ 5'6\ofpg] lj|mofnfO{ 
 j|mf]df6f]u|fkmL elgG5 . 

 ljleGg /ªx¿sf] kfgLdf km}ng] u'0f km/s km/s x'g] ePsfn] o;/L /ª 5'6\l6Psf] 
 xf] . 

 kbfy{sf] ;dfg ld>0fnfO{ 3f]n elgG5 .

 ;fwf/0f cj:yfdf c? yk 3'lnt kbfy{ 3f]Ng g;Sg] 3f]nnfO{ ;+t[Kt 3f]n 
 elgG5 .

 ;fwf/0f cj:yfdf 3f]Ng ;Sg] eGbf a9L 3'lnt kbfy{ 3'lnP/ ag]sf] 3f]nnfO{ 
 clt ;+t[Kt 3f]n elgG5 .
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cEof; 

tnsf k|Zgx¿sf] pTt/ n]Vg'xf];\ M

!= jiff{ofdsf] vf]nfsf] kfgLdf s] s] sf] ld>0f x'G5 <

@= dl0feLs/0f lj|mof b]vfpg] Pp6f k|of]usf] ;kmf lrq agfpg'xf];\ . 

#= g'gkfgLsf] ld>0faf6 s;/L g'gsf] dl0fe 5'6\ofpg ;lsG5 < JofVof ug{'xf];\ . 

$= ;]lG6«Ço'lhª k|lj|mofsf s'g} b'O{ pbfx/0fx¿ lbg'xf];\ .

%= /ftf] / gLnf] d;Lsf] ld>0fnfO{ s;/L 5'6\6ofP/ x]g{ ;lsG5 <

^=  cf;jg lj|mof eg]sf] s] xf] <

&=  k|mofS;gn cf;jg lj|mofaf6 s:tf] ld>0f 5'6\ofG5 <

*= cf;jg lj|mofåf/f s;/L ld>0fnfO{ 5'6\ofOG5 < ;lrq j0f{g ug'{xf];\ .

cfk}“m u/f}“

3/df g'gkfgLsf] 3f]n agfO{ To; 3f]naf6 g'gsf] dl0fe 5'6\\ofP/ x]g'{xf];\ .
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PsfO !#   cDn, Iff/ / nj0f (Acid, Base and Salt)

k'mndfof rf}w/L / lag' g]kfnL b'j}hgf ;fd'bflos cWoog s]Gb|df k9\g hfg] u5{g\ . 
cfh ;xof]uL lzIfs 3'Db} pgLx¿sf] 6f]ndf cfOk'Ug'eP5 . æef]sfnfO{ ef]hgÆ eg] ´}“ 
cDn, Iff/ / nj0fsf ;DaGwdf ga'´]/ cndn kl//x]sf a]nf ;xof]uL lzIfsnfO{ e]6]
kl5 s] rflxof] < pgLx¿n] ;xof]uL lzIfsnfO{ 5f]lkxfn] . 

k'mndfof M  xfdLnfO{ t cDn, Iff/ / nj0f eGg] kf7 ufx|f] kf] nfUof] . s]xL s'/f ga'´]/ 
   cNdlnO/x]sf 5f}“ . cfh To;d} 5nkmn u/f}“ g x} ;/ . a? ;/sf] ;do 
   slTtsf] 5 <

lzIfs M   eOxfN5 lg, lsg gx'g' . dnfO{ cfh s]xL ;do km';{b klg 5 . s] s'/fdf 
   cNdlng' eof] eGg'xf];\ g t .

k'mndfof M  cDn eg]sf] s] xf] ;/, xfdLn] t cldnf] lrhnfO{ kf] cDn eGg] ;D´]sf 
   5f} lg .

lzIfs M   ;fdfGotof cDn eGgfn] cldnf] :jfb ePsf j:t'x¿ eGg] g} a'l´G5 t/ 
   lj1fgsf] efiffdf cDn eg]sf] cldnf] dfq x“'b}g . kfgLdf 3'Nbf wgfTds 
   xfO8«f]hg cfof]g lbg] kbfy{nfO{ cDn elgG5 .

lag' M   To;f] eP cldnf] gePsf] klg cDn x'G5 t ;/ <

lzIfs M   clwsf+z cDnx¿ cldnf] :jfb ePsf g} x'G5g\ . h:t} M sfutLdf kfOg] cDn 
   -;fOl6«s Pl;8_, ef]u6], lga'jfdf kfOg] cDn -6f6{l/s Pl;8_, le6fldg 
   ;L o'St kmnk'mndf kfOg] cDn -P;sla{s Pl;8_, bxLdf kfOg] cDn -NoflS6s 
   Pl;8_ leg]u/df x'g] cDn -P;]l6s Pl;8_ cflb . t/ :6]l/s cDn, af]l/s 
   cDnh:tf cDnx¿ cldnf x“'b}gg\ . 

lag' M   clg Iff/ eg]sf] s] xf] lg ;/ < 

lzIfs M  Iff/ klg /f;folgs j:t'x¿ g} x'g\ . ;fdfGotof logLx¿sf] :jfb 6/f]{ x'G5 / 
  xftn] 5“'bf lrKnf] x'G5 . d'vdf /fVbf 6/f]{ x'g] v/fgL / gkfs]sf kmnx¿df 
  klg Iff/ x'G5 . k|of]uzfnfdf k|of]u ul/g] ;f]l8od cS;fO8, kf]6fl;od 
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   cS;fO8, cfNdf]lgod cS;fO8, ;f]l8od xfO8«f]S;fO8 cflb Iff/sf 
   pbfx/0fx¿ x'g\ .

k'mndfof M  cDn / Iff/ eg]sf] t yfxf eof] . ca logLx¿nfO{ 5'6\ofpg] jf lrGg] s'g} 
   e/ kbf]{ pkfo klg 5 ls < 

lzIfs M   tkfO{“n] l7s eGg'eof] . ;a} cDn / Iff/x¿nfO{ :jfbaf6 5'6\ofpg ;ls“b}g . c´ 
   sltko t ljiffn' g} x'G5g\ . logLx¿nfO{ d'vdf /fVg' x'“b}g . To;}n] s'g} j:t' 
   cDn jf Iff/ s] xf] egL lrGgsf nflu s]xL ;"rs kbfy{sf] k|of]u ul/G5 . 
   logLx¿nfO{ OlG8s]6/ elgG5 . ln6d; k]k/, ldyfOn c/]Gh / k]mgNÇyflng 
   o:tf OlG8s]6/ x'g\ . la?jfsf kft jf k'mnsf /ª\uLg k'ikbn ldr]/ /; 
   agfP/ To;nfO{ klg OlG8s]6/sf ¿kdf k|of]u ug{ ;lsG5 . 

lag' M  To;f] eP t xfdLn] 3/d} ePsf j:t'x¿af6 klg cDn / Iff/ 
   5'6\ofpg ;Sg] /x]5f}“, xf]Og t ;/ < t/ oL OlG8s]6/sf] k|of]u s;/L 
   ug]{ < Tof] klg hfgsf/L kfpg kfP x'GYof] ls . 

lzIfs M   n ;'Gg'xf];\, cDnn] gLnf] ln6d;nfO{ / ldyfOn c/]GhnfO{ /ftf] kf5{ eg] 
   k]mgf]NÇyflngnfO{ s'g} c;/ kfb}{g . t/ Iff/n] eg] /ftf] ln6d;nfO{ gLnf], 
   ldyfOn c/]GhnfO{ kx]“nf] / k]mgNÇyflngnfO{ u'nfaL agfp“5 . s'/f a'‰g'eof] 
   t .

lag' M   a'‰of}“ ;/ . ca nj0fsf ;DaGwdf klg s]xL elglbg';\ g ;/ .

k'mndfof M nj0f eg]sf] xfdLn] bfn, t/sf/Ldf /fv]/ vfg] g'g t xf] lg ¤ x}g t 
   ;/ <

lzIfs M  Tof] t xf] . t/ ;a} nj0fx¿ vfg] g'gh:tf g'lgnf x'“b}gg\ . c´ clwsf+z 
   nj0fx¿ t g'lgnf] geO{ lttf x'G5g\ . tL vfg gx'g] ljiffn' klg x'G5g\ 
   lg . 

lag' M   xf] / ;/ . clg nj0f s;/L aG5g\ t ;/ <

lzIfs M   cDn / Iff/lar /f;folgs k|ltlj|mof ubf{ nj0f aG5 . xfdLn] vfg] g'g 
   -;f]l8od Snf]/fO8_, ;f]l8od xfO8«f]S;fO8 / xfO8«f]Snf]l/s cDnlar 
   k|ltlj|mof eO{ ag]sf] xf] . o:t} SoflN;od Snf]/fO8, kf]6fl;od Snf]/fO8, 
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   sk/ ;Nkm]6 -gLnf]t'yf]_ klg nj0f g} x'g\ . cDn / Iff/lar /f;folgs 
   k|ltlj|mof x“'bf nj0f / kfgL aG5g\ . nj0fn] OlG8s]6/df s'g} c;/ 
   ub}{gg\ .

km'ndfof M oL cDn, Iff/ / nj0fx¿ xfd|f] b}lgs hLjgdf slTtsf] pkof]uL 5g\ lg 
   ;/ <  

lzIfs M   cDn, Iff/ / nj0fx¿ xfd|f] b}lgs hLjgdf cToGt pkof]uL 5g\ . xfd|f] 
k]6leq x'g] xfO8«f]Snf]l/s cDnn] vfgf;“u} uPsf AofS6]l/ofnfO{ dfg]{ sfd 
u5{ . of] Pl;8 a9L ePdf k]6 b'V5 / Uofl:6«s x'G5 h;sf] pkrf/ ug{ 
cfNd'lgod xfO8«f]S;fO8 -8fOlhg_ eGg] Iff/ cf}ifwLsf ¿kdf vfOG5 . 
To:t} v/fgLdf x'g] kf]6fl;od xfO8«f]S;fO8 Iff/ sk8f w'g k|of]u ul/
G5 . ;f]l8od xfO8«f]S;fO8 Iff/af6 ;fa'g agfOG5 . To;} u/L ;f]l8od 
Snf]/fO8 xfdLn] b}lgs k|of]u ul/g] g'g xf] eg] sk/ ;Nkm]6 -gLnf]t'yf]_ 
nj0f sL6gfzs cf}ifwLsf ¿kdf k|of]u ul/G5 . ca :ki6 eof] t . 

k'mndfof / lag' M wGojfb ;/ . xfdLnfO{ cDn, Iff/ / nj0fsf ;DaGwdf 5n{ª\ kfl/lbg'eof] . 

lzIfs M   wGojfb, wGojfb . ca klg s]xL ga'́ ]sf] / c:ki6 ePdf sIffdf g} ;f]Wg' 
   x} . sIffdf k|of]u u/]/ klg x]/f}“nf . clxn] d hfG5' x} t .

km"ndfof M x'G5 ;/, gd:sf/ .

cfk}“m u/]/ l;Sg'xf];\ 

!= a];f/sf] lkmSsf 3f]nn] /ª\ufPsf] sk8fdf cDn / Iff/sf] s:tf] c;/ kb{5 < 
 hf“r]/ x]g{'xf];\ . 

@= s]xL k'mnx¿sf k'ikbnx¿af6 ldr]/ /; lgsfNg'xf];\ . of] /;åf/f s'g} sfuh jf 
 sk8f /ª\ufP/ ln6d; agfpg'xf];\ . ca o;df cDn, Iff/ / nj0fsf] k|ltlj|mof 
 u/fO{ s] x'G5, cjnf]sg ug{'xf];\ . 

#= cfÇgf] 3/ j/k/ kfOg] b'O{ b'O{ cf]6f cDn, Iff/ / nj0fx¿ ;ª\sng u/L ltgsf c;/ 
 OlG8s]6/df s:tf] k5{ < k|of]u u/L n]Vg'xf];\ . 
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;DemL /fvf}“  

;fwf/0ftof cDnsf] :jfb cldnf], Iff/sf] :jfb 6/f]{ / nj0f g'lgnf] x'G5 t/ ;w}“ 
 To:tf] x'“b}g . 

 cDnn] lgnf] ln6d;nfO{ /ftf], ldyfOn c/]GhnfO{ /ftf] agfp“5 t/ 
 km]gNÇyflngnfO{ s'g} c;/ ub{}g . 

 Iff/n] /ftf] ln6d;nfO{ lgnf], ldyfOn c/]GhnfO{ kx]“nf] / km]gNÇyflngnfO{ u'nfaL 
 agfp“5 . 

 nj0f rflx“ oL ;a} OlG8s]6/df t6:y x'G5 . 

 k'mnsf k'ikbnx¿nfO{ lyr]/ o;sf] /;nfO{ klg OlG8s]6/sf] ¿kdf k|of]u ug{ ;lsG5 . 

 cDn, Iff/ / nj0fx¿ xfd|f] b}lgs hLjgdf cToGt pkof]uL 5g\ . 

cEof; 

!= unt eP ;RofP/ n]Vg'xf];\ M

 -s_ ;a} nj0fx¿ g'lgnf x'G5g\ . 

 -v_ b'w t6:y kbfy{ xf] . 

 -u_ n'uf w'g] ;f]8fsf] 3f]n cDnLo j:t' xf] .

 -3_ xfd|f] k]6df xfO8«f]Snf]l/s cDn x'G5 .

 -ª_  Uofl:6«s x'“bf cldnf] kbfy{ vfg'k5{ . 

 -r_ v/fgL kfgLdf Iff/Lo u'0f x'G5 .

@= tnsf k|Zgsf] pTt/ n]Vg'xf];\ M

 -s_ nj0f -g'g_ s;/L aGbf] /x]5 <

 -v_ OlG8s]6/ eg]sf] s] xf] <s'g} b'O{ OlG8s]6/sf] gfd n]Vg'xf];\ .

 -u_ xfdLn] 3/d} s;/L OlG8s]6/ agfpg ;S5f}“ <

 -3_ cDn, Iff/ / nj0fsf b'O{ b'O{ cf]6f pkof]lutf n]Vg'xf];\ .



128 lj1fg tyf jftfj/0f, tx – @

PsfO !$    wft' / cwft' (Metal and Nonmetal) 

cflbd sfnb]lv g} ljleGg lsl;dsf wft'x¿sf] k|of]u dfgj ;Eotfsf] ljsf;j|md ;Fu;Fu} 
ufFl;b} cfPsf] 5 . xftxltof/x¿sf] lgdf{0f, pb\of]uwGbf tyf snsf/vfgfsf] ;~rfng, 
oftfoftsf ;fwg, lgdf{0f, l;Ssf tyf ax'd"No uxgfx¿sf] lgdf{0f wft'x¿af6} ul/G5 .

xfn;Dd sl/a k|fs[lts 92, s[lqd 26 u/L 118 cf]6f tTTjx¿ kTtf nflu ;s]sf 
5g\ . tL k|To]s tTTjx¿sf cfk\mg} u'0fx¿ x'G5g\ . tTTjsf u'0f s} cfwf/df ltgLx¿nfO{ 
wft', cw{wft' / cwft' u/L ltg efudf 5'6\ofOPsf 5g\ . d'Vo ?kn] ljw'tLo u'0fsf] 
cfwf/df, ;lhn};Fu ljw't k|jfx x'g] wft', s]xL dfqfdf ljb\o't k|jfx x'g] cw{wft' / 
ljw't k|jfx gug]{ tTTjnfO{ cwft' elgG5 .

xfd|f k|rngsf s]xL wft', cwft' / cw{wft'x¿ M

;'g (Gold - Au) :

;'g Pp6f rxlsnf] kx]nf] /ªsf] cfsif{s wft' xf] . of] ax'd"No cfsif{s wft' xf] . k|frLg 
sfnb]lv g} l;Ssf / cfe'if0f, agfpg k|of]u ul/G5 . of] k|s[ltdf z'b\w r6\6fgx¿sf] 
lardf / gbLsf] afn'jfdf kfOG5 . ;'gnfO{ anf}6] df6f]af6 k|zf]wg ul/G5 .

ef}lts u'0fx¿ M

!=  ;'g rxlsnf] kx]Fnf] /x]sf] x'G5 .

@=  of] tfk / ljb\o'tsf] ;'rfns x'G5 .

#=  of] Ps k|sf/sf] lglij|mo wft' xf] .

$=  of] 1063 l8u|L ;]lG6u|]8 tfkj|mddf kUnG5 / 2530 l8u|L ;]lG6u|]8 tfkj|mddf 
 pDnG5 .

%=  o;sf] ljlzi6 3gTj 19.3 gm/cm3 x'G5 .

/f;folgs u'0f M

!=  o;n] xfjf / kfgL;Fu k|ltlj|mof ub}{g .

@=  o;n] ;fwf/0f cDn;Fu klg k|ltlj|mof ub}{g .
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pkof]lutf (Uses) M

!=  of] cfsif{s, dxFuf] ePsfn] uxgf agfpg k|of]u ul/G5 .

@=  l;Ssf, tSdf / km'nL agfpg o;sf] k|of]u ul/G5 .

#=  o;nfO{ cf}ifwL agfpg klg k|of]u ul/G5 .

rf“bL (Silver – Ag) M

rfFbL k|s[ltdf z'b\w tyf of}lussf ¿kdf kfOG5 . vlgh cj:yfsf] wft' h;af6 
;lhn};Fu wft'x¿ k|zf]wg ug{ ;lsG5 To;nfO{ wfp (ORES) elgG5 . rfFbL wft'sf] 
d'Vo wfp ch]{G6fO6 xf] . o;af6 g} pb\of]ux¿df ljleGg k|lj|mof ckgfO{ rfFbL k|zf]
wg ul/G5 .

ef}lts u'0fx¿ M

!=  of] ;]tf] 6ns ePsf] ax'd"No wft' xf] .

@=  of] tfk / ljb\o'tsf] /fd|f] ;'rfns xf] .

#=  o;sf] 3gTj 10.52gm/cm3 x'G5 .

$= tfkj|md 960 l8u|L ;]lG6u|]8 / plDng] tfkj|md 1955 l8u|L ;]G6Lu|]8 x'G5 .

/f;folgs u'0f M

!=  xfjf / kfgL;Fu rfFbL s'g} k|ltlj|mof ub}{g .

@=  o;n] ;fwf/0f cDn;Fu s'g} k|ltlj|mof ub}{g t/ uf9f cDn;Fu k|ltlj|mof u/L 
 of}lus agfpF5 .

#=  o;n] Snf]l/g, a|f]ldg, cfof]l8g UofF;;Fu k|ltlj|mof ul/ nj0f -of}lus_ agfpF5 .

pkof]lutf M

!=  of] klg ax'd"No wft' ePsfn] uxgf jf cfe"if0fx¿ agfpg k|of]u ul/G5 .

@=  ax'd"No efF8fs'F8f, l;Ssf, tSdf agfpg rfFbL k|of]u ul/G5 .

#=  cGo wft' dfly ljb\o't n]kg ug{ / 6Nsg] agfpg o;sf] k|of]u ul/G5 .

$=  of] bfFtdf ePsf] vfnL 7fpF eg{ k|of]u ul/G5 .

%=  On]S6«f]lgs pks/0fx¿ ;hfj6sf ;dfgx¿ agfpg k|of]u ul/G5 .
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^=  o;sf of}lus÷nj0faf6 ljleGg cf}ifwL agfpg, lz;fsf] k5fl8 n]kg u/L P]gf 
 agfpg k|of]u ul/G5 .

kmnfd (Iron – Fe) M

kmnfd k|s[ltdf k|fo M vlgh of}lussf ¿kdf kfOG5 . o;sf] k|d'v wfp (Ore) x]
df6fO6 (Haemati te) x'g\ . log} x]df6fO6 wfpnfO{ w'nf] agfO{, ljleGg ef}lts tyf 
/f;folgs k|lj|mofåf/f vlgh k|zf]wg u/L kmnfd lgsflnG5 .

u'0fx¿ M

ef}lts u'0fx¿ (Physical Properti es) M

!=  kmnfd sfnf], v/fgL /ªsf] 7f]; j:t' xf] .

@=  kmnfdnfO{ 3f]6\bf 6ns cfpF5, lk6\bf Wjlg pTkGg ub{5 .

#=  of] wft' tfk / ljb\o'tsf] /fd|f] ;'rfns x'G5 .

$=  of] wft'df kof{Kt dfqfdf r'DasLo u'0f ePsfn] o;nfO{ r'DasLo wft' klg eGg 
 ;lsG5 .

%=  o;sf] 3gTj 7.87 gm/cm3 x'G5 / of] wft' 1535 l8u|L ;]lG6u|]8 tfkj|mddf kUnG5 
 / 2500 l8u|L ;]G6Lu|]8df plDnG5 .

/f;folgs u'0fx¿ M

!=  of] wft'df xfjf tyf kflgn] ;lhn} l;t c;/ ub{5 . To;}n] o;df lvof nfU5 .

@=  o;n] cDn;Fu /f;folgs k|ltlj|mof ub{5 .

pkof]lutf M

 !=  ljleGg cf}hf/x¿ tyf xft xltof/x¿ agfOG5 .

@=  ljleGg k|sf/sf 58, kfOk, tf/ cflb agfpg k|of]u ul/G5 .

#=  3/, k'n tyf a;, 6«s nufotsf oftfoftsf ;fwgx¿ agfOG5 .

$=  l:6n pTkfbg ug{ klg o;nfO{ k|of]u ul/G5 .

%=  ljb\o'tsf] kf]n, /]nuf8Lsf] 6«ofs lgdf{0f ug{ klg k|of]u ul/G5 .
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tfdf (Copper -Cu) M

tfdf k|s[ltdf k|foM vlhg wfp of}lussf ¿kdf kfOG5 . o;nfO{ l;Ssf wft'sf ¿kdf 
klg lrlgG5 . o;sf k|d'v wfp, rfnsf] kfO/fO6 xf] . k|foM of] wfpaf6 tfdf pTkfbg 
ul/G5 . o; wfpnfO{ w'nf] agfO{ ljleGg k|lj|mof ckgfO{ tfdf lgsflnG5 .

ef}lts u'0fx¿ M

!=  of] /ftf] v}/f] /ªsf] x'G5 .

@= of] tfk / ljb\o'tsf] /fd|f] ;'rfns xf] .

#=  o;sf 3gTj 8.95gm/cm3, klUng] tfkj|md 1083 l8u|L ;]lG6u|]8 / plDng] tfkj|md 
 2350 l8u|L ;]lG6u|]8 5 .

/f;folgs u'0fx¿ M

!=  of] wft'df xfjf / kfgLsf] guGo c;/ x'G5 To;}n] o;df lvof nfUb}g .

@=  o;nfO{ ttfpFbf sfnf] cS;fO8 x'G5 .

#= o;n] cDn;Fu /f;folgs k|ltlj|mof u5{ / xfO8«f]hg, nj0f h:tf kbfy{ agfpF5 .

pkof]lutf M

!=  of] ljb\o'tsf] /fd|f] ;'rfns wft' xf] . of] tlGsg] ePsfn] o;nfO{ ljb\o'tsf] tf/ Pjd\ cGo 
 pks/0f agfpg k|of]u ul/G5 .

@=  of] ax'd"No efF8f s'F8f, l;Ssf tyf tSdf agfpg klg k|of]u ul/G5 .

#=  of] lkTtn, sfF; h:tf ldl>t wft'x¿ agfpg k|of]u ul/G5 .

$=  wft'sf cfsif{s d"lt{x¿ agfpg o;sf] k|of]u ul/G5 .

%=  /f;folgs kbfy{ / ljleGg k|sf/sf cf}ifwLx¿ agfpg o;sf] k|of]u ul/G5 .

cfNd'lgod (Aluminium) M

of] wft' k|s[ltdf :jtGq ¿kdf kfOFb}g . of] vlgh of]lus cyf{t\ wfpsf] ¿kdf 
kfOG5 . o; wft'sf] k|d'v wfp, jS;fO6 (Boxite) xf] . o;af6 g} ljleGg k|lj|mof ckgfO{ 
pb\of]ux¿df cfNd'lgod lgsflnG5 .
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ef}lts u'0fx¿ M

!=  cfNd'lgod xn'sf ;]tf] /ªsf] 6lNsg] wft' xf] .

@=  of] tfk / ljb\o'tsf] ;'rfns wft' xf] .

#=  o;sf] 3gTj 2.7gm/cm3 xf] .

$=  of] wft' 770 l8u|L ;]G6Lu|]8 tfkj|mddf klUnG5 / 1800 l8u|L ;]lG6u|]8 tfkj|mddf 
 plDnG5 .

/f;folgs u'0f M

!=  o;df xfjf / kfgLaf6 s'g} c;/ x'Fb}g .

@=  o;df lvof nfUb}g .

#=  o;n] HCl / H2SO4 cDn;Fu k|ltlj|mof u/L xfO8«f]hg UofF; / nj0f agfpF5 .

pkof]lutf M

!=  o;nfO{ 3/fo;L efF8fs'F8f -k|];/ s's/_ agfpg k|of]u ul/G5 .

@= of] cToGt xn'sf / xfjf kfgLsf] c;/ gePsfn] xjfOhxfh tyf oftfoft ;fwgx¿sf] 
 kf6{ k'hf{ agfpg k|of]u ul/G5 .

#=  of] wft' tfk / ljb\o'tsf] ;'rfns ePsfn] ljb\o'tsf] tf/ Pjd\ cGo pks/0fx¿ 
 agfpg k|of]u ul/G5 .

$=  o;sf] w'nf] /ª agfpg k|of]u ul/G5 .

%=  o;sf] k|of]u l;Ssf agfpg tyf kmf]6f] k|m]d agfpgdf k|of]u ul/G5 .

&=  of] vfb\oj:t' ;'/Iff ug{ aflx/L vf]n agfpg / Koflsª k]k/sf ¿kdf k|of]u 
 ul/G5 .

l;lnsg (Silicon - Si) M

of] k|s[ltdf of}lussf ¿kdf k|z:t dfqfdf kfOG5 . o;sf] k|d'v ;|f]t afn'jf (SiO2) 

xf] . of] Pp6f cw{ wft' (Semi Conductor) xf] . of] Ps k|sf/sf] ef}lts tTTj xf] . 
of] k[YjLdf clS;hg kl5 ;a}eGbf a9L dfqfdf kfOg] tTTj xf] . o;df wft' / cwft' 
b'a}sf u'0fx¿ x'G5 .
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ef}lts u'0fx¿ M

!=  of] cw{wft' xf] / 7f]; cj:yfdf kfOG5 .

@= of] v}/f] /ªsf] x'G5 .

#=  o;sf] kUng] tfkj|md 1414 l8u|L ;]lG6u|]8 / pDng] tfkj|md 3265 l8u|L ;]lG6u|]8 
 x'G5 .

$=  o; 7f];af6 sd dfqfdf ljb\o't k|jfx x'g] ePsfn] o;nfO{ cw{wft' elgG5 .

%=  o;sf] agfj6 dl0fd (Crystallone) w'nf] (amorphous) b'j} k|sf/sf] x'G5 .

/f;folgs u'0f M

!=  o;n] xfjf kfgL / cDn;Fu k|ltlj|mof ub}{g .

pkof]lutf M

!=  sfFr agfpg k|of]u ul/G5 .

@=  l;lnsg of}lus r6\6fgx¿ s8f x'G5 h;af6 d"lt{ agfpg k|of]u ul/G5 .

#=  o;nfO{ Onf]S6«f]lgs pks/0fx¿df cw{rfns (Semiconductor) sf] ¿kdf k|of]u 
 ul/G5 .

$=  o;sf] k|of]u u/L 6«flGh:6/, lrK; / 8fof]8 agfOG5 .

uGws (Sulphur - S) M

of] k|z:t dfqfdf kfOg] Ps cwft' kbfy{ xf] . of] k|s[ltdf z'b\w cj:yfdf kfOG5 . 
of] k|foM Hjfnfd'vL hfg] If]qdf k[YjLsf] ;txdf ljleGg of}lussf ¿kdf kfOG5 . of] 
ljleGg wft'sf] ;NkmfO8sf ¿kdf kfOG5 . of] k]6«f]nLod kbfy{, hLjz]if, OGwgx¿df 
klg kfOG5 .

u'0fx¿ M

!=  of] k/fn h:tf] kx]nf] 6Nsg] 7f]; kbfy{ xf] .

@=  of] kfgLdf c3'ngzLn x'G5 .

#=  of] tfk / lj\o'tsf] s'rfns x'G5 .

$=  o;sf] klUng] tfkj|md 115.21 / pDng] tfkj|md 444 l8u|L ;]lG6u|]8 x'G5 .
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/f;folgs u'0f M

!= o;nfO{ xfjfdf afNbf ;Nkm/ 8fOcS;fO8 aG5 .

@= o;n] cDn;Fu ;lhn} k|ltlj|mof ub}{g .

#= o;nfO{ afNbf gLnf] Hjfnf pTkGg ub}{ aN5 .

pkof]lutf M

!= o;sf] pkof]u d'Vo ¿kdf ;Nk\mo'l/s cDn agfpgdf k|of]u ul/G5 .

@= of] /]of]g, /a/ agfpg] sf/vfgfdf k|of]u ul/G5 .

#= o;nfO{ aGb'sdf af?b agfpg, ;nfO{sf] sfF6L d;nf agfpg k|of]u ul/G5 .

$= o;nfO{ ls6gf;s cf}ifwL agfpg k|of]u ul/G5 .

%= o;nfO{ sf/vfgfdf l;d]G6 agfpg, /f;folgs dn agfpgdf klg k|of]u ul/G5 .

 cEof; 

!=  wft', cwft' / cw{wft' eg]sf] s] xf] <

@=  ;'g s:tf] cj:yfdf kfOG5 <

#=  ;'gsf] ef}lts tyf /f;folgs u'0fx¿ n]Vg'xf];\ .

$=  ;'gsf] pkof]lutfx¿ n]Vg'xf];\ .

%=  x]df6fO6, jS;fO6, cu]{G6fO6 wft'af6 s'g s'g wft'x¿ k|fKt ug{ ;lsG5 .

^=  tnsf wft'x¿sf] 2- 2 cf]6f ef}lts Pjd\ /f;folgs u'0fx¿ n]Vg'xf];\ .

 tfdf, cfNd'lgod, kmnfd, rfFbL

&=  uGws eg]sf] s] xf] < of] s'g s'g sfddf k|of]u ul/G5 <

*=  ljb\o'tLo tf/x¿ agfpg s'g s'g wft'x¿ k|of]u ul/G5 < lsg <

(=  l;lnsgsf] 5f]6f] kl/ro n]Vg'xf];\ .

!)= l;lnsgsf] pkof]lutfx¿ n]Vg'xf];\ .
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PsfO !%   ;hLjx¿ (Living Beings)

lj?jfsf] hLjgrj|m

c~h' tfdfªn] lj?jfsf] hLjg rj|m k9fpg] lbg u'nfkmsf] k'mn 6fpsfdf l;p/]/ 
ccfpg' ePsf] /x]5 . ;/n] k':tsdf lbPsf] lrq / u'nfkmnfO{ bf“Hg nufpg'eof] . 
u'nfkmdf lrqdf e}“m rf/cf]6f efu /x]5g\ . oL rf/ cf]6f efux¿sf] gfd / sfd s] s] 
xf]nfg\ < egL ljb\ofyL{x¿n] 5nkmn u/L tnsf] tflnsf tof/ u/] .
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la?jfsf] ;Gtfg pTkfbg ug]{ k|d'v cª\u k'mn xf] . o;sf] rf/ cf]6f efusf] sfo{x¿ 

tn tflnsfdf lbOPsf] 5 M

SoflnS; (Calyx) sf]/f]nf (Corolla) PG8"f]l;od (Androecium) ufOgf]l;od (Gynoecium)

 k'mnsf] ;a}eGbf 
aflx/L 3]/f 
xf] .

 of] xl/of] 
/ªsf] kqbn 
ldn]/ ag]sf] 
x'G5 .

 o;n] k'mnnfO{ 
sf]lknf 
cj:yfdf 
hf]ufP/ 
/fV5 .

 SoflnS;eGbf leq 
/x]sf] 3]/f xf] .

 of] k'ikbn ldn]/ 
ag]sf] x'G5 .

 k|fo M rlDsnf] 
/ª\sf] b]lvG5 .

 s'g} k'mnsf] 
k'ikbndf u'lnof] 
/; lgsfNg] u|GyL 
klg x'G5 .

 k|foM jf:gf 
cfp“5 .

 k/fu;]rgnfO{ 
dbt ub{5 .

 k'mnsf] t];|f] 3]/f xf] .

 k'mnsf] efn] cª\u xf] .

 PG8«f]l;od Ps jf Ps 
eGbf a9L :6fd]g 
(stamen) ldn]/ ag]sf] 
x'G5 .

 :6fd]gsf] b'O{ efux¿df 
kftnf] 8f“7 h:tf] nfDrf] 
efunfO{ lkmnfd]G6 (Fila-

ment) / dflyNnf] k'ms]sf] 
efunfO{ PGy/ (anther) 
elgG5 . PGy/sf] b'O{ 
cf]6f k'ms]sf] efunfO{ 
sg]lS6en] hf]8]sf] x'G5 . 

 k|To]s PGy/df 
k/fus0fn] el/Psf] b'O{ 
cf]6f y}nL x'G5g\ .

 k/fus0f Hofb} ;fgf 
kx]“nf w'nfsf] s0f h:tf] 
b]lvG5 .

 PGy/ kl/kSj ePkl5 oL 
k/fus0fdf efn] lnª\u 
sf]if (male gametehs) 
lgdf{0f x'G5  .

 k'mnsf] ;a}eGbf leqL 
3]/f xf] .

 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\ .

 kl/kSj cf]e/Lleq 
Ps jf PseGbf ;fgf] 
uf]nfsf/ b]lvg] 
cª\unfO{ cf]Eo'n 
(ovule) elgG5 .

 k|To]s cf]Eo'ndf 
cf]ed (ovum) 

x'G5g\ . o;}nfO{ kf]yL 
lnª\usf]if elgG5 .

k'mndf SoflnS;, sf]/f]nf, efn] cª\u / kf]yL cª\ux¿ ePsf k'mnnfO{ k"0f{ k'mn 
elgG5 . olb s'g} k'mndf s'g} cª\u gePdf ck"0f{ k'mn elgG5 .

lålnª\uLo k'mn M efn] / kf]yL b'j} cª\u ePsf] k'mn . 

Pslnª\uLo k'mn M efn] / kf]yL dWo] s'g} Ps cª\udfq ePsf] k'mn .
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k/fu;]rg (Pollination)

!= k/fu;]rg eg]sf] s] xf]nf <

@= k/fu;]rg k|lj|mofdf efu lng] cª\u s] s] xf]nfg\ < / of] s;/L xf]nf <

c~h'n] sIffdf NofPsf] k'mnsf] cª\unfO{ x]/]/ k/fu;]rgsf ;DaGwdf ;xof]uL lzIfsn] 
k9fpg yfNg'eof] .

k'mnsf] t];|f] 3]/fdf ePsf] :6fd]gsf] PGy/df ePsf] k/fus0f ;a}eGbf leqL 3]/fdf 
/x]sf lkl:6nsf] l:6Udfdf k'Ug] k|lj|mofnfO{ k/fu;]rg elgG5 .

k'mndf k/fu;]rgdf ;xof]u u/fpg] sfo{ ls/fkm6\ofª\u|f, r/fr'?ª\uL, df}/L, k'tnL cflbn] 
ub{5g\ . oLafx]s xfjf, kfgL, cGo hgfj/ tyf r/fr'?ª\uLx¿n] ;d]t ;xof]u ub{5g\ . 
vf;u/L k/fu;]rg b'O{ lsl;dn] x'G5 M

!= :jk/fu;]rg (Self Pollination) M Ps} k'mn jf ToxL lj?jfsf] csf]{ k'mnsf] k/fus0f 
ToxL lj?jfsf] k'mnsf] l:6Udfdf k'uL k/fu;]rg x'G5  eg] To;nfO{ :jk/fu;]rg 
elgG5 .

@= k/k/fu;]rg (Cross Pollination) M Ps k'mnsf] PGy/af6 k/fus0f ToxL k|hfltsf] 
cs}{ la?jfsf] k'mnsf] l:6Udfdf k'U5 eg] To; k|lj|mofnfO{ k/k/fu;]rg elgG5 . 
k/k/fu;]rg Pslnª\uLo / lålnª\uLo b'j} k'mndf x'g] u5{ .

ue{wf/0f k|lj|mof (Fertilization)

c~h'n] sIffdf lzIfs;“u k|Zg ul/g\ æ;/, k/fu;]rg g} uef{wfg lj|mof xf] <Æ c~h'sf] 
o; k|Zgdf lzIfsn] eGg'eof] M

efn] lnª\usf]if / kf]yL lnª\usf]ifsf] ldng (Fusion) eO{ hfOuf]6 (zygote) aGg] 
k|lj|mofnfO{ uef{wfg lj|mof elgG5 .

æuef{wfg lj|mof s;/L xf]nf <Æ sIffsf ;xefuL ljb\ofyL{sf] o; k|Zgsf] pTt/df 
lzIfsn] eGg'eof] M

k/fu;]rgkl5 k|To]s k/fus0faf6 dl;gf] k/fugnL (Pollen tube) lg:sG5 . ToxL 
k/fugnLsf] af6f] agfO{ k/fus0f cf]e/Ldf k'U5 . k/fugnLsf] 6'Kkfdf ePsf] b'O{ 
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tf]/Lsf] af]6

k'mn

cfwf sf6]sf] k'mn

l:6Udf

:6fOn

cf]e/L

k/fus0f
cfGy/

efn] cª\u kf]yL cª\u

hfOuf]6

uef{wfg

:6LUdf
:6fOn
cf]e/L

kmnaLp

lrq ! M tf]/Lsf] hLjg rj|m
lrq @ M k'mnsf efux¿

cf]6f efn] lnª\usf]if / cf]Eo'ndf ePsf] kf]yL lnª\usf]ifsf] ldng x'g hfG5 . o; 
ldngaf6 hfOuf]6 aG5 o;}nfO{ uef{wfg lj|mof elgG5 . hfOuf]6df cfjZos kl/
jt{g eO{ e|"0f aG5 . uef{wfgkl5 kqbn, k'ikbn, efn] cª\u, l:6Udf cflb la:tf/} 
;'Sb} hfG5g\ / cf]Eo'n (ovule) lapsf ¿kdf ljsl;t x'g yfN5 .

lapaf6 s;/L k'g M la?jfsf] ¿k lnG5 xf]nf < lzIfssf] o; k|Zgdf c~h'n] pTt/ 
lbOg\ .

lapdf /x]sf] e|"0f eflj la?jfsf] ¿k xf] . pko'St jftfj/0f jf cfjZos dfqfdf 
tfk, k|sfz, kfgL / xfjf pknAw ePdf lap cª\s'/0f eO{ gof“ af]6 pd|G5 . 
o;/L lapaf6 hLjg ;'? x'G5 . oxL la?jfaf6 k'mn k'mN5 . k'mnaf6 kmn 
nfU5 . ToxL kmnsf] lapaf6 k'gM gof“ la?jf pd|G5 .

of] t lg/Gt/ rln/x“bf] /x]5 . c~h'sf] k|Zgdf lzIfsn] eGg'eof] æo;}nfO{ g} lj¿jfsf] 
hLjg rj|m elgG5 .Æ

!= tkfO{“n] cfÇgf] af/Ldf tf]/L nufpg'ePsf] 5 <

@= 5 eg] tf]/Lsf] lap sxf“af6 Nofpg'eof] <
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#= Ps jif{ kmn]sf] tf]/L k'gM csf]{ jif{ lapsf ¿kdf k|of]u ug'{eof] ls ePg <

$= tf]/Lsf] uef{wfg lj|mof / lap aGg] k|lj|mof s;/L xf]nf < dflysf] k|Zgsf] pTt/ 
vf]hLsf nflu 5nkmn ug'{xf];\ / tnsf ljifoj:t' cWoog ug'{xf];\ M

tf]/LnfO{ cfjZos dfqfdf tfk k|sfz, xfjf, kfgL k|fKt u/L lap pd|g] -cª\s'/0f 
x'g]_ lj?jf x's{g], a9\g], k'mn k'mNg], k/fu;]rg x'g], uef{wfg k|lj|mof x'g], tf]/Lsf] 
sf];f nfUg], lap aGg] / k'gM ;f] lapaf6 gof“ lap pd|g] lj|mofnfO{ tf]/Lsf] hLjg 
rj|m elgG5 .

PlGhof]:kd{ ju{sf] la?jfdf k'mn k'mN5 . k'mn k'mn]kl5 kmn nfU5 kmnleq lap x'G5 . 
oL la?jfx¿ kfgL tyf hldg b'a} 7fp“df kfOG5 . l8lehg PlGhof]:kd{sf la?jfnfO{ 
aLhsf] cfwf/df ;al8lehgdf ljefhg ul/Psf] 5 M

Ps bnLo (Monocotyledonous) 

 h/fx¿ u'R5]bf/ x'G5g\ .

logsf] kftdf nfDrf / ;dfgGt/ 
g;f (parallel venation) x'G5 .

 lapdf Ps kmSNof“6f x'G5 . 

b'O{ bnLo (Diotyledonous)

 oL la?jfsf] d"n h/f x'G5 .

 kft km/flsnf / hfnLbf/ g;f 
(reticulate venation) x'G5g\

 lapdf b'O{ kmSNof“6f x'G5 .

 dflysf lrqx¿ tyf kf7\of+zsf] cfwf/df tkfO{“sf] 3/ tyf ;d'bfodf ePsf 
la?jfx¿ dWo] s'g la?jf Ps bnLo xf] / s'g la?jf b'O{ bnLo xf] 5nkmn u/L 
sfkLdf l6kf]6 ug'{xf];\ / sIffdf lzIfsnfO{ b]vfpg'xf];\ .
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;DemL /fvf}“ 

!= lj?jfsf] ;Gtfg pTkfbg ug]{ k|d'v cª\u k'mn xf] . 

@= k'mnsf d'Vo rf/efux¿ x'G5g\ . –SoflnS;, sf]/f]nf, PG8«f]l;od / ufOgf]l;od . 

#= SoflnS;n] k'mnnfO{ hf]ufP/ /fVb5 .

$= sf]/f]nf k'mnsf] /lª\ug efu xf] .

%= PG8«f]l;od k'mnsf] efn] cª\u xf] . 

^= ufOgf]l;od k'mnsf] kf]yL cª\u xf] .

&= k'mnsf] /Gy/df ePsf] k/fus0f lkl:6nsf] l:6Udf;Dd k'Ug] k|lj|mofnfO{ k/fu;]
rg elgG5 . 

*= k/fu;]rg b'O{ k|sf/sf x'G5g\ . :jk/fu;]rg / k/fu;]rg . 

(= efn] lnª\u sf]if / kf]yL lnª\u sf]ifsf] ldng eO{ hfOuf]6 aGg] k|lj|mofnfO{ uef{wfg 
lj|mof elgG5 . 

!)= lj?jfsf] k'mndf kmn nfUg], To;af6 ljp aGg] / lap cª\s'/fP/ lj?jf aGg] / 
k'g k'mn k'mn]/ lap aGg] k|lj|mof g} lj?jfsf] hLjgrj|m xf] . 

 cEof;

!= k'mnsf d'Vo efux¿ s]  s] x'g\ < n]Vg'xf];\ .

@=  k'mnsf] ;kmf lrq agfO{ ljleGg efusf] gfdfs/0f ug'{xf];\ .

#=  :jk/fu;]rg / k/fu;]rglar km/s 5'6\ofpg'xf];\ . 

$=  k'mnsf] hLjgrj|m 5f]6s/Ldf n]Vg'xf];\ .

%=  s'g} Pp6f k'mnsf] af]6sf] ;kmf lrq n]vL ljleGg efusf] gfdfs/0f ug'{xf];\ .

^= k'mnsf ljleGg efux¿sf] sfo{ n]Vg'xf];\ .

&= Ps bnLo / b'O{ bnLo lj?jfdf km/s n]Vg'xf];\ .
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PsfO !^ sf]if / tGt' (Cell and Tissue) 

;lhjx¿sf] z/L/ ;–;fgf sf]ifaf6 ag]sf] x'G5 . sltko hLjx¿ Ps sf]ifLo x'G5g\ 
eg] sltko hLjx¿ ax'sf]ifLo x'G5g\ . ax'sf]ifLo hLjdf Ps k|sf/sf sf]ifx¿sf] ;d"xn] 
Ps k|sf/sf] sfo{ ub{5g\ eg] csf{ k|sf/sf sf]ifn] csf{ k|sf/sf sfo{ ub{5g\ . Pp6} 
cfsf/sf, Ps} k|sf/sf sf]ifx¿sf] ;d"xnfO{ tGt' elgG5 . 

hgfj/ tGt' (Animal Tissue)

hgfj/df ;fdfGotof lgDg lnlvt k|sf/sf tGt'x¿ x'G5g\ .

s_ Olky]lnon tGt' (Epithelial Tissue)

v_  df+;n tGt' (Muscular Tissue)

u_  ;+of]hL tGt' (Connecti ve Tissue)

3_  :gfo' tGt' (Nerve Tissue)

oL tGt'x¿ dWo] hLjsf] z/L/sf ljleGg cª\ux¿sf] aflx/L kq aGg] tGt' Olky]lnon 
tGt' xf] .

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'O{Fdf O{6f, 9'ª\uf jf 6fon 5fk]sf] h:tf] b]lvG5g\ . 
Olky]lnon tGt'df lgDg lnlvt ljz]iftfx¿ kfOG5g\ M

!= oL tGt'x¿ Ps k|sf/sf] lemNnL–j];d]G6 d]Da|]g (Basement membrane) df 
 6fFl;P/ /x]sf x'G5g\ . 

@=  sf]ifx¿ s]xL Ps tx / s'g}df w]/} txdf /x]sf x'G5g\ . 

#=  o;df /StgnLx¿ kfO{Fb}gg\ .

$=  o;df ljz]if k|sf/sf u|GyLx¿ kfOG5g\ . 

Olky]lnon tGt'sf d'Vo sfo{x¿ lgDgfg';f/ /x]sf 5g\ M

-s_ 9fSg' (Covering) 
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-v_ arfpg' (Protecti ng) 

-u_ >fj ug'{ (Secreti ng) 

-3_ lg:sf;g ug'{ (Excreti ng) 

-ª_ ;f]:g' (Absorbing) 

sf]ifsf] k|s[lt / df]6fOsf cfwf/df Olky]lnon tGt'nfO{ ljleGg efudf afF8\g 
;lsG5 . oL dWo] dxTTjk"0f{ Olky]lnon tGt' o; k|sf/ /x]sf 5g\ 

!= k]ed]G6 Olky]lnod (Pavement Epithelium) 

@= So'ljsn Olky]lnod (Cubical Epithelium) 

#= sf]nDgf/ Olky]lnod (Columnar Epithelium) 

$= UNofG8'n/ Olky]lnod (Glandular Epithelium) 

!=  k]ed]G6 Olky]lnod (Pavement Epithelium) :

o; k|sf/sf] tGt'df r]K6f (Flat) Kn]6 h:tf ax'e'hLo sf]ifx¿ Ps cfk;df 6Dd ldn]/ 
a;]sf x'G5g\ . e'O{Fdf 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] tx dfq x'G5 . o; k|sf/sf tGt'x¿ d'6', 
kmf]S;f], d[uf}nf / /StgnLsf aflx/L cfj/0f ag]sf] x'G5 . 

sfo{x¿ M

9fSg' (Covering) 

arfpg' (Protecti ng) 

5fGg' (Filtrate) 

t/n / UofF; kbfy{nfO{ jxg lbg' cflb . 

@= 3gfsf/ jf So'ljsn Olky]lnod (Cubical Epithelium) :

So'ljsn cyf{t 3g (Cube) cfsf/sf sf]ifx¿sf] Ps kqn] 9flsP/ So"ljsn 
Olky]lnod tGt' aGb5 . of] tGt' 5]p5]psf] ;txaf6 Pscsf]{;Fu hf]l8P/ /x]sf] x'G5 . 

o; k|sf/sf tGt'x¿af6 d[uf}nf leqsf gnLx¿ yfO¥jfO8 u|GyL lg:sfzg u|GyLsf 
ljleGg gnLx¿ uef{zosf] leqL efu / Zjf;gnLsf] d'v cflb ag]sf] x'G5 . o;n] 
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9fSg], arfpg], >fj ug]{ (secreti on) cflb sfo{ ub{5 . 

#= :tDeL jf sf]nDgf/ Olky]lnod (Columnar Epithelium) :

nfDrf cfsf/sf sf]ifx¿ j];d]G6 d]Da|]gdf /x]/ of] tGt' ag]sf] x'G5 . o;df sf]ifx¿sf] 
Pskq] tx /x]sf] x'G5 . d[uf}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{5g\ . o; k|sf/sf tGt' lkTty}nL, ¥ofnu|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 Olky]lnod sf]ifx¿n] 9fs]sf x'G5g\ . o:tf sf]ifx¿af6 
ag]sf tGt'nfO{ UNof08'n/ Olky]lnod elgG5 . oL sf]ifx¿n] z/L/nfO{ cfjZos kg]{ 
xfdf]{g, OGhfOd, O:n]:df (Mucus), ¥ofn, kfrg /; h:tf kbfy{x¿ pTkfbg ub{5g\ .

sfo{snfk M

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\ofpg'xf];\ .

@=  sf]6\ofP/ cfPsf] j:t' ;kmf :nfO8df /fVg'xf];\ .

#=  To;df Ps yf]kf cfof]l8g /fv]/ se/ l:nkn] 5f]Kg'xf];\ .

$=  :nfO8nfO{ ;"Idbz{s oGqdf /fvL x]g'{xf];\ .

%=  ;"Idbz{s oGqaf6 b]lvPsf] s'/fnfO{ lrq agfO{ b]vfpg'xf];\ .

^=  dfly kf7df lbOPsf] Olky]lnod tGt'sf] lrq;Fu of] lrq t'ngf u/L x]g'{xf];\ .

jg:klt (Plant Tissue)

lj?jfx¿df kfOg] tGt'x¿ d'Votof b'O{ k|sf/sf x'G5g\, h:t} M

!=  d]l/:d]l6s tGt' (Meristemati c Tissue)

@=  :yfoL tGt' (Permanent Tissue)
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lj?jfx¿df j[b\lw / ljsf; eO/xg] tGt' d]l/:d]l6s tGt' xf] . 

!= d]l/:d]l6s tGt' (Meristemati c Tissue):

lj?jfsf] 6'Kkf]sf efux¿df /x]sf sf]ifx¿ l56f] l56f] ljefhg eO/x]sf x'G5g\ . oL sf]
ifx¿sf] ljefhgaf6 g} lj?jfsf] j[b\lw eO/x]sf] x'G5 . oL sf]ifx¿ Ps cfk;df 6Dd 
ldn]/ /x]sf x'G5g\ . o;}n] oL sf]ifx¿af lar vfnL 7fpF x'Fb}g . oL sf]ifx¿sf leTtf 
kftnf x'G5g\ . ;fO6f]KnfHd afSnf] x'G5 / :k:6 Go'lSno; /x]sf] x'G5 . oL kftnf 
leTtf / 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{ :yfg cg';f/ juL{s/0f ul/Psf] 5 M

!= olb d]l/:6d]l6s tGt' h/f jf sf08sf] 6'Kkf]df /x]sf] 5 eg] o;nfO{ Plksn 
 (apical) d]l/l:6d elgG5 . o;n] h/f / sf08nfO{ nDafOlt/ jb\lw ub{5 . 

@=  olb d]l/:d]l6s tGt' h/f jf sf08sf] 5]plt/ 5 eg] o;nfO{ n]6/n d]l/l:6d 
 elgG5 . o;n] h/f jf sf08nfO{ df]6fOlt/ j[b\lw ub{5 . 

sfo{snfk @

rgf, s]/fp jf dl;gf] s]/fpnfO{ lehfP/ s]lx lbg /fVg'xf];\ . To;af6 dl;gf] 6';f 
knfpF5 . To; 6';fsf] 6'Kkf]sf] efu An]8n] sf6]/ :nfO8df /fVg'xf];\ . dflyaf6 csf]{ 
:nfO8n] To;nfO{ lyr]/ kftnf] agfpg'xf];\ . To;df Psyf]kf ;fk|mflgg /fv]/ se/:nLkn] 
xfjf gl5g]{ u/L 5f]Kg'xf];\ . :nfO8nfO{ ;"Idbz{s oGqdf /fv]/ x]g'{xf];\ . ;"Idbz{s 
oGqaf6 b]lvPsf] s'/fnfO{ lrq agfO b]vfpg'xf];\ . 

dfgj z/L/df sf]if, tGt' / cª\usf] cGt/;DaGw

(Interrelati onship between cell, ti ssue and organs in Human body)

sf]if (Cell)M 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 . Pssf]ifLo hLjn] cfkm\gf] ;Dk"0f{ hLjg k|lj|mof 
Tolx sf]ifaf6 k'/f ub{5g\ . ax'sf]ifLo hLjdf ljleGg hLjg k|lj|mof k'/f ug{sf nflu 
sf]ifx¿n] ;d"x agfpF5g\ . o;/L sf]ifx¿ ldnL ag]sf] ;d"xnfO{ tGt' elgG5 . 

tGt' (Tissue)M s'g} 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, cflb . 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  .
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cª\u (Organ)M s'g} 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], d[uf}nf, cfFvf, gfs, sfg, d'v 
cflb . cª\u Pp6f hl6n jgfj6 ePsf] / vf; sfd ug]{ c+z xf] . s'g} cª\un] 
Pp6f vf; k|sf/sf] sfd dfq ub{5g\ eg] s'g} cª\un] PseGbf a9L sfd klg ub{5, 
h:t} M d'6'n] z/L/df /utnfO{ rfk lbP/ ;~rfng ub{5 . d[uf}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 . sn]hf]n] xfd|f] z/L/df ;a}eGbf w]/} sfo{x¿ ub{5 . sn]hf]sf] d'Vo 
sfo{x¿ lgDgfg';f/ /x]sf 5g\ M

!=  vfgfdf ePsf] lrNnf] kbfy{ krfpg dbt u5{ . 

@=  z/L/df tfk pTkGg u/fpF5 .

#=  o;n] o'l/of agfpF5 .

$=  ljiffn' kbfy{ x6fpF5 . 

%=  k'/fgf /ftf /Stsf]ifnfO{ gfz ub{5 .

^=  /utdf lrgLsf] dfqf lgoGq0f ub{5 . 

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 aGb5 . 

k|0ffnL (System):

s'g} vf; 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|0ffnL, o; k|0ffnLdf 
d'v, vfgfgnL, cfdfzo, ;fgf] cfGb|f, 7'nf] cfGb|f, dnfzo, sn]hf], lkTty}nL, Kofª\
lj|mofh cflb ldn]/ sfo{ ub{5g\ .

 ;DemL /fvf}“ M 

!= 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]nLon tGt'n] ag]sf] x'G5 .
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#= Olky]lnon tGt' d'Vo rf/ k|sf/sf x'G5g\ . k]ed]G6, So"ljsn, sf]nDgf/ / 
 UNofG8'n/ .

$= Olky]lnon tGt'n] 9fSg], arfpg], >fj ug]{, ;f]:g] / lg:sfzg ug]{ sfo{ ub{5g\ .

%=  jg:kltsf ljleGg efusf 6'Kkf]df /x]sf tGt'nfO{ d]l/:d]l6s tGt' jf d]l/l:6d 
 elgG5 . 

^=  d]l/:6d]l6s tGt' d'Vo b'O{ k|sf/sf x'G5g\, h:t} M Plksn / n]6]/n d]l/l:6d .

&=  Plksn d]l/:6d]l6s tGt'n] lj?jfsf] nDafO a9fpF5 eg] n]6]/n d]l/:6d]l6s tGt'n] 
 df6fO a9fpF5 . 

*= dflg;sf] z/L/leqsf ljleGg lj|mofsnfk ug{sf nflu ljleGg tGt'x¿ ldnL 
 ag]sf] ;d"xnfO{ cª\u elgG5 . 

(=  s'g} cª\un] Pp6f dfq sfo{ ub{5 eg] s'g} cª\un] w]/} sfo{ ub{5g\ . 

!)= xfd|f] z/L/sf] sn]hf] ;a}eGbf a9L sfd ug]{ cª\u xf] . 

 cEof;

!= vfnL 7fp“df ldNbf] zAb eg'{xf];\ 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] lj?jfsf] ===========ub{5 .

 ª_ hgfj/sf] ljleGg cª\ux¿nfO{ aflx/af6 9fSg] tGt'nfO{ ============= elgG5 . 

@=  tn lbOPsf pTt/x¿ dWo] ;xL pTt/ 5fGg'xf];\ .

 s_  jg:kltsf] j[b\lw ug]{ tGt'nfO{ s] elgG5 <

  c_ Olky]lnod tGt'  cf_ d]l/:6d]l6s tGt'

  O_ :yfoL tGt'  O{_ UNofG8'n/ tGt'
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 v_ r]K6f Kn]6h:tf ax'e'hLP sf]ifx¿ ldnL e'O{Fdf 6fon 5fk] h:t} ldnL ag]sf] 
  tGt'nfO{ s] elgG5 <

  c_ k]ed]G6   cf_ So'ljsn  

  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{_ d[uf}nf

 3_ xdf]{g, OGhfOd, On]idf cflb pTkfbg ug]{ u|GyLdf s'g tGt' kfOG5 <

  c_ k]ed]G6   cf_ So"ljsn  

  O_ sf]nDgf/   O{_ UNofG8'n/

#=  5f]6f] pTt/ lbg'xf];\ M

 s_ tGt' eg]sf] s] xf] <

 v_ Olky]nLon 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 ug'{xf];\ .

%=  Olky]nLon tGt'sf d'Vo sfo{x¿ a'Fbfut ¿kdf pNn]v ug'{xf];\ .

^=  5f]6s/Ldf n]Vg'xf];\ .

 s_ k]ed]G6 Olky]nLod  v_ sf]nDgf/ Olky]nLod

 u_ So'ljsn Olky]nLod  3_ UNofG8'n/ Olky]nLod
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PsfO !&  hLjg k|lj|mof (Life Process)

;hLjn] cfk'm hLljt /xgsf nflu ljleGg k|lj|mofx¿ ul//x]sf x'G5g\ . Zjf;k|Zjf;, 

kfrg, lgisfzg, k|hgg\ h:tf k|lj|mofx¿ ;hLjx¿df ;~rfng eO/x]sf x'G5g\ . o;nfO{ 

hLjg k|lj|mof (Life Process)elGg5 . 

k|hgg \ (Reproducti on) 

;Dk"0f{ ;hLjx¿sf] hLjgsfn l;ldt x'G5 . k|To]s ;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} gof“ hLj pTkfbg u/L j+zsf] lg/Gt/tf lbg] k|lj|mofnfO{ k|hgg\ elgG5 . ;/n 

Pssf]ifLo hLjx¿b]lv ljsl;t hLjx¿ ;a}df k|hgg\ x'G5 . hLjx¿df k|hgg\ lj|mof b'O{ 

k|sf/af6 x'G5 . 

!= cd}y'lgs (Asexual)  @= d}y'lgs (Sexual)

cd}y'lgs k|hgg\ (Asexual Reproducti on)

efn] / kf]yL k|hgg\ sf]ifx¿sf] ldng lagf g} x'g] k|hgg\nfO{ 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 

u/L ;/n / sd ljsl;t hLjdf dfq cd}y'lgs k|hgg\ x'G5 . cd}y'lgs k|hgg\ klg 

ljleGg k|sf/sf x'G5g\ .

-s_ lkm;g (Fission)

;/n Pssf ] l i fo hLjx¿ ;fdfGo sf ] i f ljefhg 

k|lj|mofaf6 Psaf6 b'O{ / b'O{af6 rf/ x'“b} ;ª\Vofdf j[lb\w 
x'G5g\ . o; k|sf/sf] cd}y'lgs k|hgg\nfO{ lkm;g (Fission) 

elgG5 . olb Pp6f sf]if ljefhg eO{ b'O{ cf]6f ;Gtlt 

sf]ifx¿ aGb5g\ eg] To;nfO{ jfOg/L lkm;g (Binary Fission) 

elgG5 . h:t} M AofS6]l/of, 8fOP6d h:tf ;"Id jg:klt 

tyf cldjf, kf/fd];Lod h:tf hLjx¿df of] k|lj|mof x'G5 . 
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olb Pp6f sf]if ljefhg eO{ w]/}cf]6f ;Gtlt sf]if aGb5g\ eg] To;nfO{ dlN6kn lkm;g 

(Multi ple Fisison) elgG5 . h:t} M SnfdfO8f]df]g; (Chlamydomonas), KnfHdf]l8od  
(Plasmodioum) . 

-v_ jl8ª\u (Budding):

sf]if jf z/L/sf] Psflt/af6 6';f] (Bud) k;fP/ cfO 

ljsl;t eP/ cnlUug uO{ gof“ ;Gtfgsf ¿kdf ljsl;t 

x'g] k|lj|mofnfO{ jl8ª\u elgG5 . h:t} M xfO8«f (Hydra), 

lo:6 (Yeast) . 

-u_ l/h]g]/];g (Regenerati on):

s'g} hLjsf] z/L/ b'O{ jf b'O{ eGbf a9L 6'j|mfdf 6'lj|mg uO{ 

k|To]s 6'j|mf gof“ hLjsf] ¿kdf ljsl;t x'g] lj|mofnfO{ l/h]g]/];g 
(Regenerati on) elgG5 . h:t} M xfO8«f, 6]kjd{, Kn]g]l/of, cflb . 

-3_ k|mfud]G6];g (Fragmentati on):

s]xL ;/n jg:klt 6'lj|mg uO{ k|To]s 6'j|mf 

km]l/ 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 (Sporulati on):

s]xL ;/n lj?jfx¿df :kf ]/ ] l Ghof 

(Sporengia) leq ljhf0f'x¿ (Spores) 

aG5g\ . kl/kSj ljhf0f 'x¿ cg's"n 
jftfj/0fdf cª\s'/fp“5g\ /gof“ lj?jf aG-

b5g\ . o:tf] cd}y'lgs k|hgg\nfO{ :kf]?n];g 

(Sporulati on) elgG5 . 
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r_ e]lh6]l6e k|f]kfu];g (Vegetati ve Propagati on):

s]xL ljsl;t lj?jfx¿sf] h/f, sf08, kft cflbaf6 gof“ lj?jf aGb5g\ . o:tf] k|lj|mofnfO{ 

e]lh6]l6e k|f]kfu];g (Vegetati ve Propagati on) elgG5 . h:t} M h/faf6– ;v/v08, 

nfx'/] k'mn, sf08af6– cfn', cb'jf, u'nfj, kftaf6 – j]uf]lgof, j|fof]kmfOnd cflb . 

d}y'lgs k|hgg\ (Sexual Reproducti on)

hLjx¿df efn] k|hgg\ sf]if (Sperm) / kf]yL k|hgg\ sf]if (Ovem) sf] ldng eO{ ;Gtfg 

pTkfbg x'g] lj|mofnfO{ d}y'lgs k|hgg\ elgG5 . w]/} h;f] hgfj/x¿ / ljsl;t lj?jfx¿df 

d}y'lgs k|hgg\ x'G5 . logLx¿df k|foM efn] / kf]yL cnu cnu x'G5g\ . o:tf hLjnfO{ 

Pslnª\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, u8\of}nf .

jg:kltsf k'mnx¿ klg s'g} Pslnª\uLo (Unisexual) / s'g} lålnª\uLo (Bisexual) 

x'G5g\ . h:t} M km;L{, d]jf, Pslnª\uLo x'g eg] tf]/L, s]/fp, kmfk/ b'O{ lnª\uLo x'g\ .

lj?jfx¿df d}y'lgs k|hhg\ (Sexual Reproducti on in plants)

ljsl;t lj?jfsf] k|hgg\ cª\u k'mn xf] . k|fou/L k'mnx¿ lålnª\uLo x'G5g\ . t/ s'g} 

s'g} Ps lnª\uLo klg x'G5g\ . k'mnsf] efn] cª\unfO{ PG8«f]l;od elgG5 . k'mnsf] kf]yL 

cª\unfO{ ufOgf];Lod elgG5 . 

PG8«f];Lodn] k/fus0f agfp“5 eg] ufOgf];Loddf c08 pTkfbg x'G5 . PG8«f];Loddf 

ag]sf] k/fus0f ufOgf]l;od 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 (Zygot)

sf] j[b\lw eO{ ljp aGb5 . o;af6 g} jg:klt pd|G5 . 
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hgfj/df x'g] d}y'lgs k|hgg\ (Sexual Reproducti on in Animals)

d}y'lgs k|hgg\df 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 . h:t} M

!= jfx\o uef{wfg (External Ferti lizati on)

@= leqL uef{wfg (Internal Ferti lizati on) 

hgfj/sf] z/L/ aflx/ efn] / kf]yL k|hgg\ sf]ifsf] ;+of]u x'g] lj|mofnfO{ jfx\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 (Zygot) aGb5 . of] g} e|"0f (Embroy) sf ¿kdf ljsl;t eO{ lglZrt 

;dokl5 aRrfsf ¿kdf ljsl;t x'G5 . 

cd}y'lgs k|hgg\af6 x'g] kmfObf M

!=  ;/n / l56f] x'G5 .

@=  Pp6} hLj eP k'U5 .

#=  k}t[s u'0f oyfjt /xG5 .

$=  ;Gtfgdf Ps¿ktf cfp“5 .

d}y'lgs k|hgg\af6 kmfObf M

!= hLjsf] ;ª\Vof j[lb\w eO{ kl5;Dd j+z sfod x'G5 .

@= ;Gtltx¿df gof“ u'0fx¿ ljsl;t x'G5g\ .
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la?jfdf k|sfz ;+Zn]if0f k|lj|mof (Photosynthesis)

!= la?jfsf nflu vfgf s;n] tof/ unf{ <

@=  clS;hg s;/L aG5 xf]nf <

#= k|sfz ;+Zn]if0fsf nflu s] s] s'/fx¿ cfjZos k5{g\ xf]nf <

kftsf] lrKnf] efudf ;"o{sf] ls/0fsf] pkl:yltdf h/faf6 cfPsf] kfgL / :6f]df6faf6 

jftfj/0faf6 lnPsf] sfa{g8fOcS;fO8 ldnfO{ la?jfsf nflu cfjZos kg]{ vfgf tof/ 

u5{ . o;/L vfgf agfpg] tl/sfnfO{ k|sfz ;+Zn]if0f lj|mof elgG5 . xl/of] la?jfn] 

dfq cfk\mgf] nflu rflxg] zlSt xl/of] la?jfdf ePsf] Snf]/f]lkmnn] ;"o{sf] k|sfzaf6 

lnG5 . o;} k|lj|mofdf clS;hg aGg] u5{ h'g k|f0fLsf nflu clt cfjZos rLh xf] . 

xl/of] kftn] tof/ u/]sf] vfgf la?jfdf ePsf] ;;fgf gnLx¿n] kftdf /x]sf] kf]ifs 

tTTj h/f, sf08, kmn cflbdf n}hfg] u5{ .

sfj{g8fO{cS;fO8 clS;hg ;"o{

kfgL / nj0f

k|sfz ;+Zn]if0f k|lj|mofnfO{ 5f]6s/Ldf o;/L n]Vg ;lsG5 M

         

xl/of la?jf tyf jg:kltx¿n] cfk\mgf] vfgf cfk}“m agfpg] ePsfn] logLx¿nfO{ 

:jkf]ifs elgG5 .

xl/ts0f
sfa{g8fOcS;fO8 ± kfgL =   :6fr{ ± clS;hg

 k|sfz

kfgLsf] kl/jxg
vfb\oj:t'sf] kl/jxg
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k|sfz ;+Zn]if0fsf nflu cfjZos s'/fx¿

Snf]/f]lkmn

k|sfz ;+Zn]if0fsf nflu 

cfjZos s'/fx¿

sRrf kbfy{sf] ¿kdf 

sfa{g8fOcS;fO8 / kfgL;f}o{ zlSt

!= sRrf kbfy{ M sfa{g8fOcS;fO8 / kfgL 

    la?jfn] lng] sfa{g8fOcS;fO8sf] ;|f ]t xfjfdf ePsf]

   sfa{g8fOcS;fO8 xf] .

    kfgL, sfa{g8fOcS;fO8;“u ldnL sfaf]{xfO8«]6 agfp“5 .

@= zlSt M ;f}o{ zlStnfO{ /f;folgs zlStdf kl/jt{g u5{ .

#= Snf]/f]lkmn M xl/of] la?jfdf Snf]/f]lkmn x'G5 h;n] ;f}o{ zlStsf] pkof]u u/L 

  /f;folgs zlStdf kl/0ft ug{ dbt u5{ . Snf]/f]lkmn ePsf] sf/0fn] 

  lj?jf tyf kft xl/of] b]lvPsf] xf] .

;DemL /fvf}“ 

!= hLjn] cfkm\gf] cl:tTj jrfpg ;Gtfgsf] lg/Gt/tf lbg] k|lj|mof g} k|hgg\ xf] . 

@= k|hgg\ d'Vo b'O{ k|sf/n] x'G5, h:t} M d}y'lgs / cd}y'lgs .

#= cd}y'lgs k|hgg\df efn] / kf]yL cª\usf] cfjZostf kb}{g . o;df dfp hLjaf6 

 ;GttLdf 6'lj|mG5g\ .

$= lkm;g, jl8ª\u, l/h]g]/];g, k|mfUd]G6];g, :kf]?n];g, e]h]6]l6e k|f]kfu];g cflb 

 cd}y'lgs k|hgg\sf k|sf/ x'g\ .
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%= s'g} hLj Pslnª\uLo / s'g} peolnª\uLo x'G5g\ . 

^= cd}y'lgs k|hgg\af6 l56f], w]/} / p:t} u'0f ePsf hLjsf] pTkfbg x'G5 .

&= d}y'lgs k|hgg\af6 ;Gtltx¿df gof“ u'0fsf] ljsf; x'G5 .

*= k|sfz ;+Zn]if0f k|lj|mofdf k|sfz, kfgL / sfa{g8fO cS;fO8 cfjZos k5{ .

(= k|sfz ;+Zn]if0f k|lj|mofaf6 clS;hg lg:sG5 .

!)= k|sfz ;+Zn]if0f k|lj|mofdf la?jfn] cfk\mgf] vfgf agfpg] sfo{ u/]sf] x'G5 .

cEof;

!=  k|hgg\ eg]sf] s] xf] <of] slt k|sf/sf] x'G5 < n]Vg'xf];\ .

@=  lgDg lnlvt k|sf/sf cd}y'lgs k|hgg\sf] pbfx/0f;lxt kl/efiff n]Vg'xf];\ M

 s_ lkm;g  v_ jl8ª\u u_ l/h]/];g 

 3_ k|mfUd]]G6];g  ª_ :kf]?n];g 

#=  cd}y'lgs k|hgg\sf kmfObfx¿ n]Vg'xf];\ .

$=  d}y'lgs k|hgg\sf s'g} b'O{ cf]6f ljz]iftfx¿ n]Vg'xf];\ .

%=  lj?jfdf x'g] k|sfz ;+n]if0f lj|mofsf] ;lrq AofVof ug'{xf];\ .

^= hLjg k|lj|mof eg]sf] s] xf] < n]Vg'xf];\ .
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PsfO !*  jftfj/0f / o;sf] ;Gt'ng  
    (Environment and Its Balance)

k[YjLdf /x]sf ;Dk"0f{ ;hLj tyf lghL{j j:t'x¿sf] pkl:yltn] sfod ePsf] ;du| 

kl/l:yltnfO{ jftfj/0f elgG5 . jftfj/0f cGtu{t d'Vo b'O{ kIfx¿ /x]sf 5g\ . 

h:t} M  !_ ch}ljs tTTjx¿ @_ h}ljs tTTjx¿ . ch}ljs tTTj cGtu{t lghL{j 

kIfx¿ xfjf, kfgL, df6f] kb{5g\ eg] h}ljs tTTj cGtu{t jg:klt tyf hGt'x¿ 

b{5g\ . oL ljleGg kIfx¿sf] cfk;L ;DaGwaf6 jftfj/0f ag]sf] x'G5 . log} ljleGg 

kIfsf ;DaGwdf oxf“ xfdL cWoog ug]{ 5f}“ .

xfjf (Air) M

xfjf Uof“;x¿sf] Ps ld>0f xf] . of] k[YjLsf] jl/kl/ cfj/0fsf] ¿kdf /x]sf] 5 . 

xfjfsf] o; cfj/0fnfO{ jfo'd08n elgG5 . jfo'd08ndf ljleGg Uof“;x¿ ldl;P/ /x]sf 

x'G5g\ . xfjfdf 78 k|ltzt gfO6«f]hg, 21 k|ltzt clS;hg / 1 k|ltzt cGo 

Uof“;x¿ /x]sf] x'G5 . ;fy} xfjfdf hnjfik / w'nf]sf s0fx¿ klg kfOG5g\ . ;a} 

hLjhGt'n] Zjf; k|Zjf; lj|mof ubf{ clS;hg Uof“; lnG5g\ / sfj{g8fOcS;fO8 Uof“; 

kmfNb5g\ . lj?jfn] vfgf agfp“bf sfj{g8fOcS;fO8 Uof“; k|of]u ub{5g\ / clS;hg Uof“; 

kmfNb5g\ . o;/L jfo'd08ndf clS;hg Uof“; / sfj{g8fOcS;fO8 Uof“;sf] cfjthfjt 

eO/xG5 . olb jghª\unsf] dfqf 36]df jfo'd08ndf clS;hg Uof“;sf] dfqf klg 
36\5 . o;f] ePdf hLjhGt'sf] hLjg kb\wltdf g/fd|f] c;/ kb{5 . hLjhGt'nfO{ 

af“Rg sl7g x'G5 . To;}n] xfjfdf /x]sf Uof“;x¿sf] dfqf ;Gt'ngdf x'g'kb{5 . olb 

xfjfdf /x]sf Uof“;x? s'g} a9\g] / s'g} 36\g] ePdf To;n] jfo'k|b'if0f x'G5 . pb\of]u, 
snsf/vfgf, df]6/ cflbaf6 lg:sg] sfj{g8fO cS;fO8, ;nkm/8fO cS;fO8, gfOl6«s  
cS;fO8 h:tf Uof“;sf] dfqf a9]df jfo' k|b"if0f x'G5 . To;}u/L kmf]x/ d}nf, ;8]un]

sf j:t'af6 lg:sg] Uof“;n] klg xfjfnfO{ b"lift agfp“5 . To;}n] jftfj/0fdf ;Gt'ng 

Nofpgsf] nflu j[If/f]k0f ug]{, kmf]x/ d}nfsf] plrt Joj:yf ug]{, k]6«f]n, l8h]n, sf]Onf, 

dl6t]n cflbsf] vkt 36fpg] ug'{kb{5 . oL lj|mofsnfkn] jfo"d08nsf] xfjfnfO{ ;Gt'lnt 
agfpg dbt ub{5 / jftfj/0f klg ;Gt'ng x'G5 .



156 lj1fg tyf jftfj/0f, tx – @

kfgL (Water) M

kfgL Pp6f jftfj/0fLo tTTj xf] . kfgL lagf hLjhGt' af“Rg ;Sb}gg\ . of] Pp6f 

of}lus kbfy{ xf] . o;df Ps dfqf clS;hg / b'O{ dfqf xfO8«f]hg /x]sf] x'G5 . k[YjLsf] 
71% efu kfgL 5 eg] 29% efu hldg /x]sf] 5 . dflg;sf] z/L/sf] nueu 60% efu 

kfgLn] ag]sf] 5 . kfgLsf] ;|f]tnfO{ hldg ;txsf] kfgL, hldgd'lgsf] kfgL / jiff{sf] kfgL 

u/L ltg efudf af“8\g ;lsG5 . oL ltg} cf]6f ;|f]tx¿lar ;Gt'ng sfod x'g'kb{5 . 

hldg ;txsf] kfgL ;"o{sf] tfkn] jfkm ag]/ cfsfzdf hfG5 / afbn aGb5 . afbnaf6 

km]l/ jiff{ eO{ hldgdf g} emb{5 . o;/L hldgdf cfPsf] kfgLsf] s]xL efu hldgd'lg 

;f]l;P/ hfG5 eg] c?edfu tfn, kf]v/L, gbL x'“b} ;d'b|df k'Ub5 .

dflg;n] cfk\mgf] k|of]usf nflu Ogf/ vg]/, kDk uf8]/ hldgd'lgsf] kfgL 

lgsfN5g\ . o:tf] kfgL lkpg, n'uf w'g, v]tdf l;“rfO ug{, snsf/vfgfdf k|of]u 

ul/G5 . ;x/L If]qdf a9L dfqfdf k|of]u ul/Psf] kfgLsf] sf/0f jftfj/0fdf c;/ 

k'¥ofp“5 . To;}u/L snsf/vfgfaf6 lgsfn]sf] kmf]x/j:t' kfgLdf lg:sfzg ugf{n] klg 

jftfj/0fdf c;Gt'ng Nofp“5 . To;}n] jftfj/0f ;Gt'ngsf nflu kfgLsf] k|fs[lts 

cj:yf sfod /xg lbg' kb{5 .

hldg (Land) M

hldg eGgfn] k[YjLsf] ;txnfO{ hgfp“5 . hldg df6f] / r6\6fg ldnL ag]sf] x'G5 . 

df6f] eGgfn] k[YjLsf] aflx/L ;txdf /x]sf ;;fgf s0fx¿sf] agfj6nfO{ hgfp“5 . 
df6f] k[YjLsf] ;a} ;txdf kfOG5 . kf]v/L, tfn, vf]nf, gbL, ;d'b|sf lk“wdf klg df6f] 

kfOG5 . df6f] r6\6fgsf ;;fgf s0f / vlhg kbfy{ ldn]/ ag]sf] x'G5 . hLjx¿sf 

cjz]if / ;"Id hLjf0f'x¿ klg df6f]df x'G5g\ . k[YjLdf ePsf ;Dk"0f{ hLjx¿ 
df6f]df g} e/ kb{5g\ . dflg;sf nflu cfjZos vfb\okbfy{ df6f]af6 g} pTkfbg 
x'G5 . cGg, kmnk'mn, t/sf/L ;a} df6f]df pTkfbg x'G5g\ . To;}n] dflg;x¿ df6f]df g} lge{/ 

/xG5g\ . ljleGg af]6lj?jf klg df6f]df g} x's{G5g\ . To;}n] df6f] Pp6f dxTTjk"0f{ 

tTTj xf] .

o;/L hldg dflg;nfO{ geO{ gx'g] ;|f]t xf] . dflg;n] cfk'mnfO{ arfpgsf nflu hldgnfO{ 

hf]ufpg' kb{5 . df6f]df xflgsf/s j:t'x¿ Knfl:6s, ;8\g] cGo kbfy{ ldl;Pdf df6f] 

lau|g hfG5 . o;f] ePdf af]6lj?jf, kfgL, s[lif pTkfbgdf ;d]t g/fd|f] c;/ k'Ub5 / 
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jftfj/0fdf x|f; cfp“5 . jftfj/0fnfO{ hf]ufO{ /fVg hldgnfO{ ;+/If0f ug{ cfjZos 

kb{5 . h;n] k[YjLdf /x]sf ;Dk"0f{ hLjhGt' / jg:kltnfO{ cf>o k|bfg ub{5 . jftfj/0fdf 

/x]sf h}ljs tTTjx¿nfO{ vfgfsf] cfwf/df pTkfbs, pkef]Stf / ljR5]bs u/L ltg 

efudf ljefhg ul/G5 .

pTkfbs (Producer) M

k[YjLdf ljleGg k|sf/sf jg:kltx¿ kfOG5g\ . w]/}h;f] jg:kltdf xl/ts0f kfOG5 . 

xl/ts0f ePsf jg:kltn] h/fåf/f hldgsf] kfgL / nj0f kbfy{ ;f];]/ lnG5g\ . To;}

u/L kftsf k5fl8 /x]sf l5b|x¿ (Stomata) af6 jfo"d08ndf /x]sf] sfj{g8fOcS;fO8 

;f];]/ lnG5g\ . ;"o{sf] k|sf;sf] pkl:yltdf lj?jfn] xl/ts0fsf] ;xfotfåf/f 

kfgL, nj0f / sfa{g8fOcS;fO8 ldnfP/ cfk\mgf] vfb\okbfy{ Un'sf]h / clS;hg

agfp“5g\ . o; k|lj|mofnfO{ k|sf; ;+:n]if0f lj|mof (Photosynthesis) elgG5 . o;/L 

cfk\mgf] vfb\o kbfy{ cfkm} agfpg] jg:kltnfO{ :jkf]lift (Autotrophs) elgG5 . ;a} 

:jkf]lift jg:kltx¿ x'g\ . logLx¿n] cGo hLjnfO{ vfb\okbfy{ pknAw u/fp“5g\ . kfgLdf 

kfOg] ;"Id jg:kltx¿b]lv hldgdf kfOg] 3f“;kft, af]6lj?jf, wfg, ux'“, ds} cflb ;a} 

cGgjfnL pTkfbs x'g\ . kfgLdf kfOg] ls/fx¿ tyf ;fgfdf5fx¿ n]p / ;"Id jg:klt 

vfP/ af“Rb5g\ . hldgdf /xg] ;a} ;fsfx/L klg jg:klt / o;sf kmn vfP/ g} 

af“R5g\ . To;}n] ;a}nfO{ vfb\okbfy{ pknAw u/fpg] ePsfn] xl/of jg:kltnfO{ pTkfbs 

elgG5 . olb oL jg:kltsf] ;ª\Vof 36\b} uPdf vfb\oj:t'sf] sdL eO{ cGo hLjx¿ klg 

gfz x'G5g\ . jftfj/0fdf clS;hgsf] dfqf klg sd x'G5 . o;n] jftfj/0fdf c;Gt'ng 
lgDTofp“5 . To;}n] jftfj/0fLo ;Gt'ngsf nflu pTkfbs cyf{t\ xl/of jg:kltsf] 

;+/If0f ug{' kb{5 .

pkef]Stf (Consumer) M

cfk\mgf] vfb\okbfy{ cfk}m“ agfpg g;Sg] / vfgfsf nflu cGo hLjdf e/kg]{ hLjnfO{ 

pkef]Stf elgG5 . pkef]Stf hLjx¿ vfgfsf nflu cGo hLjdf e/kg]{ ePsfn] 
logLx¿nfO{ k/kf]lift (Heterotrops) hLj elgG5 . pkef]Stf cGtu{t k|f0fLx¿, k/

hLjLx¿ / 9';Lx¿ kb{5g\ . oL hLjx¿n] pTkfbsaf6 cfk\mgf] vfgf k|fKt ub{5g\ . 
vfgfsf cfwf/df pkef]StfnfO{ klg ltg txdf ljefhg ug{ ;lsG5 M
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!= k|yd pkef]Stf (Primary Consumer) M

o; cGtu{t ;a} ;fsfxf/L hGt'x¿ kb{5g\ . logLx¿n] jg:klt / jg:kltaf6 pTkfbg 

ePsf j:t'x¿ vfP/ cfk\mgf] hLjgofkg ub{5g\ . h:t} M ufp“3/df kfOg] ufO{, e}“;L, 

afv|f, e]8f / hª\undf kfOg] d[u, lrTtn, h/fof], v/fof], ls/fkm6\ofª\u|f cflb k|yd 

pkef]Stf x'g\ .

@= låtLo pkef]Stf (Secondary Consumer) M 

k|yd pkef]StfnfO{ vfP/ cfk\mgf] hLjgofkg ug]{ hLjnfO{ låtLo pkef]Stf elgG5 . 

h:t} M kfgLdf kfOg] n]p vfP/ afFRg] ls/f / ;fgf df5f k|yd pkef]Stf eP eg] 

ltgnfO{ vfP/ af“Rg] 7'nf df5fx¿ låtLo pkef]Stf x'g\ . o;}u/L v/fof], d[u vfg] :ofn, 

lrt'jf l4lto pkef]Stf x'g\ . s'g} låtLo pkef]Stf df+;fxf/L x'G5g\ eg] s'g} ;j{eIfL 
(Omnivore) x'G5g\ . df+;fxf/Ln] c? hGt'sf] df;'dfq vfP/ af“R5g\ . ;j{eIfLn] hGt' / 

jg:klt b'j}nfO{ vfG5g\ . dflg;x¿ ;fsfxf/L / ;j{eIfL b'j} k|sf/sf x'G5g\ .

#= t[tLo pkef]Stf (Terti ary Consumer) M

låtLo pkef]StfnfO{ vfP/ afFRg] hGt'x¿ t[tLo pkef]Stf x'g\ . hª\undf kfOg] jf3, l;+x 

t[tLo pkef]Stf x'g\ . o;}u/L kfgLdf /xg] x\j]n, ;fs{, uf]xL cflb t[tLo pkef]Stf x'g\ .

o;/L pTkfbsn] agfPsf] vfb\oj:t' k|yd, låtLo / t[tLo pkef]Stfdf zlStsf ¿kdf 

:tfgfGt/0f kl/jt{g x'“b} hfG5 . oL ljleGg txsf k|f0fLx¿ dWo] s'g} Pssf] ;ª\Vof 
36]df c¿nfO{ klg gf]Szfg k'Ug hfG5 .

ljR5]bs (Decomposer) M

vfb\okbfy{nfO{ 6'j|mofpg], ;8fpg], unfpg] hLjnfO{ ljR5]bs elgG5 . o; cGtu{t 

;"Id hLjx¿ JofS6]/Lof (Bacteria), 9';L (Fungi) h:tf hLjx¿ kb{5g\ . logLx¿n] 

af]6lj?jf tyf d/]sf hLjnfO{ ;8fP/, unfP/ df6f]df ldNg] ;/n kbfy{ agfp“F5g\ . 

s]xL ljR5]bs k/hLjL x'G5g\ . logLx¿ d/]sf hLjx¿ vfP/ g} cfk\mgf] hLjg 
rnfp“5g\ . 9';L, Rofpx¿ cGo d]/sf hLjx¿ / ltgaf6 ag]sf kbfy{df 

pd|G5g\ . o;/L ljR5]bsn] 6'j|mofPsf j:t'x¿ df6f]df ldN5g\ . oL kbfy{nfO{ lj?jfn] k'gM 

cfk\mgf] vfb\o kbfy{ agfpg k|of]u ub{5g\ . o;/L k[YjLdf vfg] / vfOg] hLjgsf] 

lardf Pp6f rj|m g} aGb5 . o; rj|mnfO{ vfb\orj|m elgG5 . pTkfbs, pkef]Stf /
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ljR5]bs hLjx¿sf] lardf ;Gt'ng sfod x'g'kb{5 . logLx¿ dWo] s'g} Pp6fsf] 

;ª\Vof 36]df cGo hLjsf] ;ª\Vof klg cfkm} 36\g hfG5 . h:t} M rp/df kfOg] 3f“; 

36]df Toxf“ kfOg] ;fsfxf/L hLjx¿ h:t} d[u, h/fof], v/fof], lrTtn cflbsf] ;ª\Vof 

klg 36\5 . o;}u/L logLx¿nfO{ vfP/ af“Rg] lrt'jf, af3sf] ;ª\Vof klg 36\5 . To;}

n] oL hLjx¿sf] lardf ;Gt'ng sfod x'g' kb{5 .

jftfj/0f ;Gt'ng M

k[YjLdf /x]sf ;Dk"0f{ hLljt tyf lglh{j j:t'x¿sf] ;dli6ut ¿k g} jftfj/0f xf] . 

jftfj/0fdf :yn, hn / jfo' u/L ltg} cf]6f d08nnfO{ lnOG5 . hLjx¿ af“Rgsf nflu 

cfjZos kg]{ h}ljs tyf ch}ljs tTTjx¿sf] cGt/lj|mofTds ;DaGw g} jftfj/0f xf] .

dflg;n] cfk\mgf] hLjgofkgsf j|mddf k|fs[lts ;|f]ts} cToflws pkof]u ub}{ hf“bf 

o;sf] k|fs[lts :j¿k lju|g hfG5 / xfjf, kfgL / hldgsf] agfj6df km/skgf cfpg 

;S5 . o;n] jftfj/0fdf c;Gt'ng Nofpg ;S5 . To;}n] k|fs[lts ;|f]tx¿sf] agfj6nfO{ 

gljufl/sg, oLgnfO{ xflg gf]S;fgL gk'¥ofO{ ljsf; lgdf{0f ug'{kb{5 .

xfjfkfgL, hldg, hª\un cflbsf] k|fs[lts :j¿knfO{ sfod /fVg] k|lj|mof g} jftfj/0f 

;Gt'ng xf] .

jftfj/0f ;Gt'ngsf] cfjZoStf tyf dxTTj M

!= kfl/l:ylts k|0ffnLnfO{ sfod /fVg,

@= hLjhGt'sf] cl:tTj /Iff ug{,

#= kof{ko{6gsf] ljsf; ug{,

$= vfb\o tyf jg:klt pTkfbg a9fpg,

%= /f]u, Joflwaf6 aRg,

^= jftfj/0f k|b"if0faf6 aRg,

&= dflg;sf] cl:tTj hf]ufpg,

*= af9L, klx/f], e"–Ifo h:tf k|sf]kaf6 aRg .
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 ;DemL /fvf}“ 

!= k[YjLdf /x]sf ;Dk"0f{ ;hLj / lghL{j j:t'sf] pkl:yltn] sfod ePsf] ;du| 

 kl/l:yltnfO{ jftfj/0f elgG5 .

@= jftfj/0fdf d'Vo b'O{ k|sf/sf tTTjx¿ /xG5g\, h:t} Mh}ljs / ch}ljs

#= xfjf, kfgL, df6f], tfk, k|sf;, cfb{|tf cflb ch}ljs tTTj x'g\ eg] hGt' tyf jg:klt 

 h}ljs tTTj x'g\ .

$= h}ljs tTTjnfO{ pTkfbgs, pkef]Stf / ljR5]bs u/L ltg efudf af“l8G5 .

%= cfk\mgf] vfb\okbfy{ cfkm} agfpg ;Sg] jg:kltnfO{ pTkfbs elgG5 .

^= vfgfsf] nflu cGo hLjdf e/kg]{nfO{ pkef]Stf elgG5 .

&= d/]sf hLjnfO{ ;8fpg], unfpg] / df6f]df ldnfpg] JofS6]/Lof, kmGhfOnfO{ 

 ljR5]bs elgG5 .

*= xfjf, kfgL, hldg, hª\un cflbsf] k|fs[lts :j¿knfO{ sfod /fVg] k|s[ofnfO{ 

 jftfj/0f ;Gt'ng elgG5 .

 cEof; M

!= jftfj/0f eg]sf]] s] xf] < n]Vg'xf];\ .

@= ch}ljs tTTj eg]sf] s] xf] < pbfx/0f ;lxt n]Vg'xf];\ .

#= h}ljs tTTj eg]sf] s] xf] < pbfx/0f ;lxt n]Vg'xf];\ .

$= pTkfbg s]nfO{ elgG5 < pbfx/0f ;lxt n]Vg'xf];\ .

%= pkef]Stf slt k|sf/sf x'G5g\ < s] s] < pbfx/0f ;lxt n]Vg'xf];\ .

^= jftfj/0f ;Gt'ng eg]sf] s] xf] < o;sf] cfjZostf lsg kb{5 < n]Vg'xf];\ .

&= jftfj/0f ;Gt'ngsf] dxTTj n]Vg'xf];\ .

*= ljR5]bs eg]sf] s] xf] < o;sf] e"ldsf ;DaGwdf n]Vg'xf];\ .
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PsfO !(  jftfj/0f / lbuf] ljsf;
    (Environment and Sustainable Development)

k[YjL ;Dk"0f{ hLjgx¿sf] ;femf jf;:yfg xf] . ;a} hLjn] cfk\mgf] hLjgofkg ug{sf 

nflu cfjZos kg]{ xfjf, kfgL, vfb\o kbfy{ cflb k[YjLaf6 g} k|fKt ub{5g\ . k[YjLdf 

/x]sf ;Dk"0f{ ;hLj / lghL{j j:t'x¿sf] ;+o'St ¿knfO{ jftfj/0f elgG5 .

h}ljs ljljwtf (Biodiversity)

o; wtL{df dflg; nufot ljleGg hLjx¿ /x]sf 5g\ . ltgLx¿sf lardf w]/} 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\6f 5'6\6} jf;:yfgdf kfOG5g\ . oLg} h}ljs j:t'x¿sf] 

;ª\Vof, lsl;d, j+zf0f', kfl/l:ylts k|0ffnLsf] ;dli6 ¿k g} h}ljs ljljwtf xf] . h}ljs 

ljljwtfn] k[YjLdf /x]sf hLljt ;Dkbfsf] s'n ;ª\Vof Pjd\ ltgsf] leGgtf hgfp“5 . 

h}ljs ljljwtfsf] k|sf/ (Types of Biodiversity) M

h}ljs ljljwtfnfO{ d'Vo ltg efudf af“8\g ;lsG5, h:t} M

!= kfl/l:ylts k|0ffnL ljljwtf (Ecosystem Diversity)

@= k|hflt ljljwtf (Species Diversity)

#= j+zf0f'ut ljljwtf (Geneti c Diversity)

!=  kfl/l:ylts k|0ffnL ljljwtf (Ecosystem Diversity) M

s'g} klg :yfgdf /x]sf ;hLj, lghL{j tyf ef}lts jftfj/0f lardf 3lgi6 ;DaGw 
/x]sf] x'G5 . oxL ;DaGwn] ubf{ s'g} klg :yfgdf lglZrt k|sf/sf] kfl/l:ylts k|0ffnLsf] 
lgdf{0f ePsf] 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]sf x'G5g\ . e"agf]6 / xfjf kfgLsf lx;fan] 

oL k|0ffnLx¿df klg km/skg kfOG5 . hnLo kfl/l:ylts k|0ffnL klg ;d'b|, gbLgfnf, 

vf]nf, tfn, kf]v/L / l;d;f/ u/L ljleGg k|sf/sf] x'G5 . o;}u/L, kxf8, pkTosf, 
t/fO d?e"ld cflb :yfgsf] kfl/l:ylt k|0ffnL km/s km/s k|sf/sf] x'G5 .
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@= k|hflt ljljwtf (Species Diversity) M

k[YjLdf kfOg] ;hLjx¿ Ps}gfzsf x'“b}gg\ . ;a} ;hLjx¿ lar s'g} g s'g} ¿kn] 

leGgtf /x]sf] x'G5 . Ps k|hfltsf jg:klt jf hGt' csf]{eGbf s]xL g s]xL ¿kdf km/s 

x'G5g\ . jflx/L ¿kdf x]bf{ sltko u'0fx¿ p:t} nfu] klg x/]s k|hfltdf s]xL g s]xL 

km/skg x'G5 . pbfx/0fsf nflu :tgwf/L k|f0fLnfO{ lng ;lsG5 . ufO{ / e}“;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|hflt lar x'g] o; lsl;dsf] km/skgf Pjd\ 

leGgtfnfO{ g} k|hflt ljljwtf elgG5 .

#= j+zf0f'ut ljljwtf (Geneti c Diversity) M

k|To]s hLjdf ltgLx¿sf] afa' cfdfaf6 k}t[s u'0fx¿ ;/]/ cfPsf x'G5g\ . ;hLjdf 

cfdfafj'af6 gof“ ;Gtltdf k}t[s u'0f ;fg]{ /f;folgs PsfOnfO{ j+zf0f' (Gene)

elgG5 . k|hflt leqsf ;Dk"0f{ j+zf0f'x¿sf] ;d"x, lsl;d tyf km/skgfnfO{ g} j+zf0f'ut 

ljljwtf (Geneti c Diversity) elgG5 .

k|s[lt d}qL ljsf; (Nature Friendly Developments) M

k|s[lt cyf{t\ jftfj/0fLo kIfx¿nfO{ xflg gf]S;fgL gk'¥ofO{ ul/g] ljsf;nfO{ k|s[lt 

d}qL ljsf; elgG5 . ljsf; / jftfj/0f Ps cfk;df ;DalGwt ljifo x'g . To;}n] 

dflg;n] ljsf; lgdf{0f sfo{ ubf{ jftfj/0fLo kIfnfO{ Wofg lbO ljsf; / jftfj/0fsf] 
cGt/ ;DaGwnfO{ ;Gt'ng ug'{ kb{5 .

dflg;n] cfk\mgf cfjZostf k'/f ug{sf nflu ljsf; lgdf{0fsf sfo{x¿ ub{5g\ . oL 
ljsf; lgdf{0fsf sfo{x¿ s'g} jftfj/0f d}qL cyf{t\ jftfj/0f cg's"n x'G5g\ t s'g} 

jftfj/0f k|lts"n x'G5g\ . jftfj/0f k|lts"n c;/ k'¥ofpg] ljsf; lgdf{0f ultljlwnfO{ 

kl/dfh{g u/L ;s];Dd jftfj/0fdf sd c;/ k'¥ofpg] agfpg' kb{5 . o;f] ePdf dfq 

lbuf] ljsf; x'G5 . 

o;/L k|s[ltnfO{ k|lts"n c;/ gk'Ug] u/L ljsf; sfo{x¿ ubf{ dflg;sf cfjZostf klg 

k'/f x'g] / jftfj/0f klg hf]lug] x'G5 . ljsf; lgdf{0f sfo{x¿ klg lbuf] cyf{t\ l6sfp 

x'G5 . ljsf;nfO{ k|s[lt d}qL agfpg dflg;n] lgDg lnlvt s'/fx¿df Wofg lbg'kb{5 .
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-s_ jfo' k|b'if0f sd ug]{ M

cfhsf] ;dodf pb\of]u, snsf/vfgf, oftfoftsf ;fwg cflbsf] j[b\lwn] jfo'd08ndf 

xflgsf/s Uof“;sf] dfqf lbg lbg} a9\b} uO/x]sf 5 . To;}n] pb\of]u snsf/vfgf tyf 

oftfoftsf ;fwg lgdf{0f / k|of]u ubf{ sd w'jf“ pTkGg ug]{ agfpg' kb{5 . snsf/

vfgfn] kmfn]sf] w'“jfnfO{ k'g k|of]u u/L cGo kbfy{ agfpg ;s]df jftfj/0f :jR5 x'gsf 

;fy} o;sf] ;+/If0fdf ;xof]u k'Ub5 .

-v_ kfgLsf] d'xfg ;+/If0f M

kfgL hLjgsf] cfwf/ xf] . kfgL lagf s'g}klg hLjx¿ af“Rg ;Sb}gg\ . To;}n] af6f] 

agfp“bf 3/ snsf/vfgf agfp“bf kfgLsf] d'xfg g;'Sg] u/L agfpg' kb{5 . kfgLsf] d'xfg 

jl/kl/ o; k|sf/sf ;+/rgf agfpg' x'“b}g . snsf/vfgf af6f] cflb agfp“bf o:tf s'/

fdf Wofg lbPdf kfgLsf] d'xfg ;'Sg kfp“b}g / jftfj/0fsf] ;+/If0f x'G5 .

-u_ hldgsf] ;+/If0f M

a9\bf] hg;ª\Vofsf] cfjZostf k'/f ug]{ v]tLof]Uo :yfgdf ;d]t a;f]jf; :yn tyf 

snsf/vfgf lgdf{0f ug{ yflnPsf] 5 . o; k|sf/sf] sfo{ a9\b} uPdf eljZodf v]tL 

of]Uo hldgsf] sdL eO{ vfb\ofGg ;ª\s6 cfpg ;Sb5 . To;}n] v]tLof]Uo hldgsf] 

;+/If0f clt cfjZos 5 . o;}u/L af6f] vGbf kxf8sf] le/fnf] efudf klx/f] cfpg] 

;+efjgf a9\b} uO/x]sf] 5 . o:tf 7fp“df j[If/f]k0f u/L hldgsf] ;+/If0f ug'{kb{5 .

-3_ gbL, tfn tyf l;d;f/ If]qsf] ;+/If0f M

ljsf; lgdf{0f sfo{n] gbL, tfn tyf l;d;f/ If]qsf] jftfj/0fdf ;d]t g/fd|f] c;/ 

k'¥ofpg hfG5 . ljb\o't u[x agfp“bf, ;8s agfp“bf, pb\of]u ;~rfng ubf{ o; 
k|sf/sf kfgLsf ;|f]tdf kg]{ c;/ sd x'g] u/L lgdf{0f ug'{ kb{5 .

o;/L xfjf, kfgL, hldg nufot ;du| jftfj/0fnfO{ c;/ gk'¥ofpg] u/L ul/Psf] 
ljsf; g} k|s[lt d}qL ljsf; x'G5 h'g w]/} nfdf] ;do;Dd l6sfp x'G5 . To;}n] lxhf]

cfh jftfj/0fLo k|efj d"Nofª\sg u/]/ dfq lgdf{0f sfo{ ug{ clgjfo{ ul/Psf] 5 .

sfo{snfk !M

cfk\mgf] ufp“3/ jf cfkm' a;]sf] :yfg jl/kl/ ePsf ljsf; lgdf{0f sfo{x¿ dWo] s'g} 
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Pp6f sfo{sf] cjnf]sg u/L Tof] ljsf; jftfj/0f d}qL 5 jf 5}g < sf/0f ;lxt Pp6f 

l6kf]6 tof/ ug'{xf];\ .

lbuf] ljsf;sf l;b\wfGtx¿ (Principles  of Sustainable Development) M

s'g} klg ljifo jf If]qdf ;'wf/ Nofpg'nfO{ ljsf; elgG5 . dflg;n] cfk\mgf] lxtsf 

nflu ljleGg ;'wf/fTds sfo{x¿ ub{5g\ . o; k|lj|mofdf dflg;n] k|fs[lts jftfj/0fnfO{ 

kl/jt{g ub}{ s[lqd jftfj/0fsf] lgdf{0f u5{g\ . olb k|fs[lts jftfj/0fnfO{ c;/ k'Ug 

uPdf To;n] dfgj lgld{t jftfj/0fnfO{ klg gf]S;fg k'¥ofp“5 . To;}n] k|fs[lts 

jftfj/0fnfO{ hf]ufp“b} ljsf; lgdf{0f sfo{ ug'{kb{5 . o; k|sf/sf] ljsf;nfO{ lbuf] ljsf; 

elgG5 . lbuf] ljsf;n] xfnsf k':tfnfO{ dfq geP/ eljiosf k':tfnfO{ ;d]t kmfObf 

k'¥ofp“5 . To;}n] lbuf] ljsf;nfO{ æl6sfp ljsf;Æ klg elgG5 . lbuf] ljsf;n] k[YjL 

/ dflg; b'j}sf] ;+/If0f / ;Djw{g ub{5 . To;}n] dflg;n] ug]{ ;a} ljsf; lgdf{0f 

sfo{snfkx¿ jftfj/0f cg's"n x'g'kb{5 . lbuf] ljsf;sf k|d'v l;b\wfGtx¿ o; 

k|sf/sf 5g\ M

-s_ kfl/l:ylts kb\wtsf] ;+/If0f (Conservati on 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 kb\wltx¿sf] ;+/If0f ug'{k5{ .

-v_ h}ljs ljljwtfsf] ;+/If0f (Conservati on 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{ ;Sb5g\ . hLjx¿sf] ;+/If0f ug{ /fli6«o 
tyf cGt/f{li6«o ;+/If0f sfo{j|mdx¿ ug'{ kb{5 .

-u_ ;dfhsf] lbuf] ljsf; (Sustainable Development of Society)M

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 .

-3_ hg;ª\Vof lgoGq0f (Populati on Control) M

dflg;n] k[YjLdf ePsf ;Lldt ;fwg / ;|f]tx¿ pkof]u u/L cfk\mgf] hLjg lgjf{x 



lj1fg tyf jftfj/0f, tx – @  165

u5{g\ . hg;ª\Vof j[b\lwn] dfgjLo cfjZostf a9\b} hfG5 . t/ o; wtL{df ePsf ;|f]t 

/ ;fwgx¿ dflg;sf] cfjZostf cg';f/ a9fpg ;ls“b}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 Resource) M

jftfj/0fnfO{ pkof]u ug]{ / ;+/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 cflbsf] 

;'ljwf k|bfg u/L dfgjLo ;|f]tsf] ljsf; ug'{ kb{5 .

-r_ hg;xeflutfdf j[b\lw (Increase in Peoples Parti cipati on) M

lbuf] ljsf; s'g} Ps JolStn] dfq u/]/ x'“b}g . o;df ;a} dflg;sf] ;xeflutf cfjZos 

x'G5 . lbuf] ljsf;sf] wf/0fnfO{ Jojxf/df ptfg{ x/]s sfo{j|mdx¿df hg;xeflutf 

a9fp“b} n}hfg'k5{ .

5_ ;f+:s[lts ;Dkbfsf] ;+/If0f (Conservati on of Cultural Heritage) M

dfgj lgld{t ;fdflhs d"No dfGotf, 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'¥ofp“5 .

-h_ k[YjLsf] jxg Ifdtf leq /xg] ( Included within Carrying Capacity of Earth) M

dflg;n] ug]{ ljsf; lgdf{0f sfo{x¿ k[YjLdf ePsf ;fwg / ;|f]tx¿n] wfGg ;Sg]

x'g'kb{5 . k[YjLsf] yfDg / wfGg ;Sg] Ifdtf ;Lldt x'G5 . dflg;sf] c;Lldt 
cfjZostfnfO{ k[YjLdf ljb\odfg ;Lldt ;|f]t / ;fwgn] wfGg ;Sb}g . oL k|fs[lts 

;|f]tsf] clws pkof]un] jftfj/0fdf gsf/fTds c;/ kb{5 . To;}n] xfdLn] k[YjLsf] 

jxg IfdtfnfO{ Wofg lbP/ ljsf; lgdf{0f sfo{x¿ ug'{kb{5 .
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lbuf] ljsf;sf] dxTTj (Importance of Sustainable Development) M

jftfj/0fnfO{ hf]ufO /fVgsf] nflu lbuf] ljsf;sf] cfjZostf kb{5 . ljsf; lgdf{0fsf 

sfo{n] jftfj/0fdf k|lts"n c;/ kg'{ x'“b}g . olb o:tf c;/ k/]df ljsf; lgdf{0f sfo{ 

g} c;kmn x'G5g\ . lbuf] ljsf;sf] dxTTjnfO{ lgDgfg';f/ pNn]v ug{ ;lsG5 M

-s_ ;|f]tsf] plrt k|of]u M

s'g} klg ;|f]t ;fwgsf] sd k|of]u u/L a9L kmfObf lng] k|ljlwsf] k|of]u ug{df 

;xof]u u5{ .

-v_ bfloTjsf] af]w M

lbuf] ljsf;sf] db\btn] dflg;sf] 1fg, l;k / b[li6sf]0fdf kl/jt{g Nofp“5 . k|fs[lts 

;|f]tsf] pkof]u / ;+/If0fsf] bfloTj af]w u/fp“5 .

-u_ cfwf/e"t kIfx¿sf] ljsf; M

lbuf] ljsf;n] dfgjLo pTyfgsf] nflu cTofjZos kg]{ If]qx¿ h:t} :jf:Yo, lzIff, 

s[lif, ko{6g, ;fdflhs ;'wf/df hf]8 lbG5 .

-3_ hg;xeflutfdf cfwfl/t ljsf; M

lbuf] ljsf;n] hg;xeflutf a9fpg hf]8 lbG5 . o;n] :yflgo JolStx¿sf] ljsf; sfo{ 

/ jftfj/0fsf] ;+/If0fdf rf;f] a9fp“5 / jftfj/0f ;+/If0f / ;Dab\w{gdf 6]jf k'¥ofp“5 .

-ª_ ljsf;sf] ;Ldf lgwf{/0f M

dflg;n] cfk\mgf] cfjZostfdf kl/k"lt{sf nflu c;Lldt ;|f]t / ;fwgnfO{ k|of]udf 
Nofpg vf]H5g\ . o;n] cgjLs/0fLo ;|f]t ;fwg l/lTtb} hfG5 . To;}n] k[YjLn] wfGg 

;Sg] lsl;dn] ljsf; sfo{ ug'{kb{5 . lbuf] ljsf;n] s] slt ljsf; ug]{ elg ;Ldf 

lgwf{/0f ub{5 .

-r_ bL3{sfnLg ;f]rfO M

lbuf] ljsf;n] cfh u/]sf] ljsf; lgdf{0f sfo{ eljio;Dd l6sfO /fVg] / k|fs[lts ;|f]

t / ;fwgnfO{ eljZo;Dd l6sfO /fVg'kg]{ ;f]rfOsf] ljsf; u/fp“5 .

o;/L lbuf] ljsf;n] k[YjL / ;du| kfl/l:ylts k|0ffnLnfO{ g} hf]ufpg db\bt ub{5 .
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ljZjsf] ;Gbe{df lbuf] ljsf;sf k|of;x¿ M

ljsf; lgdf{0f ultljlwn] jftfj/0fdf g/fd|f] c;/ kg{ yfn] kl5 o;nfO{ l6sfp ljsf; 

agfpg ljZjJofkL ¿kdf k|of;sf] yfngL ePsf] xf] . o;} cg'¿k ;g 1983 df ;+o'St 

/fi6« ;ª\3sf] ;fwf/0f ;efn] æa|'6Nof08 cfof]uÆ u7g u¥of] . o; cfof]un] ;g\ 1987 

df æxfd|f] ;femf eljioÆ eGg] k|ltj]bg ;fj{hlgs u¥of] . o;}df æeljiosf ;Gtltsf] 

cfjZostfx¿;“u ;Demf}tf gu/Lsg jt{dfgsf k':tfn] cfk\mgf] cfjZostf k'/f ug'{ 

kb{5 eGg] l;b\wfGt k|ltkfbg u¥of] .

o;}u/L ;g\ 1992 df l/of] ;Dd]ngsf] jftfj/0f ;+/If0fnfO{ hf]8 lbO{ lbuf] ljsf;df 

6]jf k'¥ofpg' kg]{ wf/df cufl8 a9fPsf] lyof] . ljZjJofkL ¿kdf 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/0f d}qL nufgLdf hf]8

-u_  h}ljs ljljwtfsf] ;+/If0f    -3_ kfl/l:ylts k|0ffnLsf] ;+/If0f

-ª_  hg;ª\Vof Joj:yfkg / ul/jL lgoGq0f  -r_ hg;xeflutfdf j[b\lw

-5_  k|b"if0f lgoGq0f     -h_ lbuf] ljsf; lglt lgdf{0f

-em_ eljiosf nflu jftfj/0f ;+/If0f .

 ;DemL /fvf}“ 

!= k[YjLdf /x]sf hLljt ;Dkbfsf] s'n ;ª\Vof / ltgLx¿larsf] leGgtfnfO{ h}ljs 

 ljljwtf elgG5 .

@= h}ljs ljljwtf d'Vo # k|sf/sf] x'G5, h:t} M

 s_ kfl/l:ylts k|0ffnL ljljwtf v_ k|hfltut ljljwtf   u_ j+zf0f'ut ljljwtf

#= k|s[ltnfO{ xflg gf]S;fgL gk'¥ofO{ ul/Psf] ljsf; sfo{nfO{ k|s[lt d}qL ljsf; 
 elgG5 .

$= k[YjLdf /x]sf ;Dk"0f{ ;hLj / lghL{j j:t'x¿sf] ;+o'St :j¿knfO{ jftfj/0f 
 elgG5 .
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%= dflg;n] cfk\mgf] lxtsf nflu u/]sf ;'wf/fTds sfo{nfO{ ljsf; elgG5 .

^= jftfj/0fnfO{ c;/ gk'Ug] u/L ul/Psf] ljsf; sfo{nfO{ lbuf] ljsf; elgG5 .

&= kfl/l:ylts k|0ffnLnfO{ hf]ufO{ /fVg / h}ljs ljljwtfsf] ;+/If0f ubf{ lbuf] ljsf; 

 ckl/xfo{ x'G5 .

*= ;g\ 1983 df ul7t æa|'6Nof08 cfof]uÆn] ;g\ 1987 df æxfd|f] ;femf eljioÆ 

 gfd u/]sf] k|ltj]bg k|sflzt ePkl5 lbuf] ljsf;sf] cjwf/0ff ljsf; ePsf] 

 xf] .

cEof; M

!=  vfnL 7fp“df pko'St zAb eg'{xf];\ M

 s_ h}ljs j:t'x¿sf] ;ª\Vof, lsl;d, j+zf0f', kfl/l:ylts k|0ffnLsf] ;dli6 ¿k g} 

  =========== xf] .

 v_ h}ljs ljljwtfnfO{ d'Vo ========== efudf af“8\g ;lsG5 .

 u_ lbuf] ljsf;nfO{ =============== ljsf; klg elgG5 .

 3_ dflg;sf ljsf; lgdf{0f 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 pTt/x¿ dWo] ;xL pTt/ 5fGg'xf];\ .

 s_ hLjdf k}lqs u'0f gof“ ;Gtltdf ;fg]{ tTTj s'g] xf] <

  c_ sf]if  cf_ j+zf0f' O_ /ut  O{_ tGt'

 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



lj1fg tyf jftfj/0f, tx – @  169

 u_ lbuf] ljsf;n] s;sf] ;+/If0f / ;Djb\w{gdf hf]8 lbG5 <

  c_ kz'k+IfLsf]   cf_ af]6lj?jfsf] O_ dflg;sf]  O{_ ;a}sf]

 3_ hg;xeflutfdf j[b\lw 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 eg]sf] s] xf] <

  c_ ljsf; lgdf{0f ug'{   cf_ eljiosf nflu hf]ufP/ /fVg'

  O_ cfk\mgf] cfsf+Iff cg';f/sf] ljsf; ug'{  O{_ tTsfn k|of]udf Nofpg'

#= 5f]6f] pTt/ lbg'xf];\ M

 s_ h}ljs ljljwtf eg]sf] s] xf] <

 v_ kfl/l:ylts k|0ffnL ljljwtf eg]sf] s] xf] <

 u_ h}ljs ljljwtfsf] ;+/If0f s;/L ug{ ;lsG5 <

 3_ lbuf] ljsf;sf] s] dxTTj 5 < s'g} b'O{ cf]6f n]Vg'xf];\ .

$=  lbuf] ljsf;sf l;b\wfGtx¿ a'“bfut ¿kdf n]Vg'xf];\ .

%=  ljZjsf] ;Gbe{df lbuf] ljsf;sf k|of;x¿ s] s] eO/x]sf 5g\ < a'“bfut ¿kdf pNn]v ug'{xf];\ .

^=  5f]6s/Ldf n]Vg'xf];\

 s_ k|hflt ljljwtf   v_ ;f+:s[lts ;Dkbfsf] ;+/If0f

 v_ hg;ª\Vof lgoGq0f  3_ ;|f]tsf] plrt k|of]u

&=  k|s[lt d}qL ljsf; eg]sf] s] xf] < o;sf] cfjZostf lsg kb{5 < n]Vg'xf];\ .

*=  tkfO{+sf] ufp“3/df lbuf] ljsf;sf nflu s] s:tf ultljlw eO/x]sf 5g\ < 

 pNn]v ug'{xf];\ .

(=  lbuf] ljsf; lsg cfjZos 5 < s'g} ltg cf]6f sf/0f ;lxt n]Vg'xf];\ .
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PsfO @)  k[YjL (The Earth)

!= tkfO{“n] hldgdf s:tfs:tf r6\6fg -9'ª\uf_ kfpg'ePsf] 5 <

@= kqkq k/]sf] r6\6fgnfO{ s] elgPnf <

#= df6f] s;/L aGnf / o;df s] s] ldl;Psf] x'G5 xf]nf <

Psgfysf] kfvf]af/Ldf 9'ª\u} 9'ª\uf 5g\ . pgn] ToxL“sf] 9'ª\uf k|of]u u/]/ 3/ agfP . 
af/Ldf cem} 7'nf 7'nf 9'ª\uf nl8/x]sf 5g\ . ToxL 9'ª\ufx¿n] ubf{ uf]?  hf]Tg klg 
c;lhnf] x'G5 . kfgLsf] ;d:of eP/ Ogf/ vGbf hldgd'lg 7'nf] r6\6fg e]l6Psfn] Tof] 
sfd  klg ;kmn x'g ;s]g .

k[YjLsf] ;tx lgdf{0f ug]{ kbfy{ g} r6\6fg xf] . k[YjLsf] w/ftnsf] clwsf+z 
efu r6\6fgn] g} ag]sf] x'G5 . ;d'b|sf] lk“wb]lv lxdfn;Ddsf] efudf r6\6fg g} 
kfOG5 . r6\6fgsf] ljleGg cfsf/, /ª / u'0f x'G5 . e"–ue{zf:qLsf cg';f/ r6\6fgdf 
92 tTTjx¿ ldn]/ ag]sf] x'G5 t/ To;df ePsf] dfqf eg] km/s km/s x'G5 .

r6\6fgdf ePsf tTTjx¿

tTTj                 ;ª\s]t k|ltzt

clS;hg 0 46.6

l;lnsg  Si 27.7          

cfNd'lgod Al 8.1      

kmnfd  Fe 5.0

SoflN;od  Ca 3.6

;f]l8od  Na 2.8

kf]6fl;od K 2.6

DofUg]l;od Mg 2.1

                   98.5

 cGo             1.5      
   s'n hDdf 100% 
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dflysf] tflnsfcg';f/ cf7 cf]6f tTTjx¿sf] ld>0fn] 98.5 k|ltzt / af“sL cGo 

tTTjx¿ 1.5 k|ltztn] r6\6fgsf] lgdf{0f ePsf] x'G5 . cGo tTTjx¿df hLjhGt' / 

jg:kltnfO{ a9\g, x's{g / af“Rgsf nflu cfjZos kg]{ SolN;od, kf]6f;Lod / DofUg]

l;od /x]sf] kfOG5 . tL tTTjx¿n] df6f]nfO{ dlnnf] agfO{ pj{/fzlSt j[b\lw u5{ . 

To;}n] xfdL s] eGg ;S5f}“ eg] r6\6fgn] hLj tyf jg:kltnfO{ af“Rgsf nflu ;xof]u 

k'¥ofO/x]sf] x'G5 .

r6\6fgsf k|sf/ 

-s_ cfUg]o r6\6fg (Igneous rock)

k[YjLsf] aflx/L efu s8f / 7G8f x'G5 eg] leqL efu w]/} tftf] x'G5 . To;}n] ubf{ 

k[YjLsf] leqL efudf ;a} kbfy{x¿ kUnL t/n cj:yfdf /x]sf x'G5g\ . k[YjLsf] leqL 

efudf Uof; / t/n kbfy{sf] ;lDd>0f x'G5 . o;nfO{ DofUdf (magma) elgG5 . 

k[YjLsf] leqL efudf t/n cj:yfdf /x]sf] DofUdf ljleGg sf/0fn] k[YjLsf] ;tx 

aflx/L lg:sG5 . o;/L lg:s]sf] j:t'nfO{ nfef (lava) elgG5 .

tftf] v/fgLh:tf] kbfy{, afkm, klUnPsf] r6\6fg / DofUdf k[YjLsf] sdhf]/ If]qdf 

;fgf] l5b|af6 cfk\mgf] af6f] agfO{ aflx/ cfp“5g\ . ltgLx¿ la:tf/} ;]nfP/ r6\6fg 

aGb5g\ . o;/L ag]sf] r6\6fgnfO{ cfUg]o r6\6fg elgG5 . o;/L nfef lg:s“bf 

kxf8sf] 6'Kkfdf aGg] 7'nf] vfN8f]nfO{ j|]m6/ (Crater) elgG5 .

cfUg]o r6\6fg k[YjLsf] ef}ule{s sfnb]lv g} lgdf{0f x'“b} cfPsf] x'gfn] o;nfO{ 

k|f/lDes r6\6fg klg elgG5 . k[YjLsf] ;'? cj:yfdf cfUg]o r6\6fg a9L dfqfdf 

ag]sf lyP . t/ k[YjL ;]nfp“b} uPkl5 c¿ r6\6fg klg j|mdzM aGg yfn] .

slxn]sfxL“ nfef k[YjLsf] leqL efudf g} ;]nfp“5 / r6\6fg aG5 . To; lsl;dsf] 
r6\6fgnfO{ Kn'6f]lgs r6\6fg (Plutonic rock) elgG5 . o;sf] pbfx/0f u|]gfO6 

(granite) xf] . u|]gfO6 sfnf] tyf v}/f] /ªsf] x'G5 . of] r6\6fg s8f / alnof] 

x'G5 h;nfO{ lgdf{0f sfo{df k|of]u ul/G5 . To:t} Ko'ld; (Pumice) csf]{ Ps k|sf/sf] 

cfUg]o r6\6fg xf] . o;df w]/} l5b| tyf Kjfnx¿ x'G5g\ . of] xn'sf lsl;dsf] r6\6fg 
xf] . clA;l8og r6\6fg (obsidian) l;;f h:tf] / sdhf]/ lsl;dsf] r6\6fg xf] . 

o;nfO{ Hjfnfd'vL l;;f (volcanic glass) klg elgG5 .
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cfUg]o r6\6fg bfg]bf/ x'G5 . o; lsl;dsf] r6\6fg Hjfnfd'vL If]qdf a9L 

kfOG5 . nfefaf6 cfUg]o r6\6fg aGg] ePsfn] o;df hLjfz]if kfO“b}g . o; lsl;dsf] 

r6\6fgdf kfgL l5g{ ;Sb}g t/ nfdf] ;do;Dd k[YjLsf] ;txdf v'nf¿kdf /x“bf 

o;sf] aflx/L efu s]xL d'nfod x'G5 .

-v_ kq] r6\6fg (Sedimentary rock)

k[YjLsf] ;txdf ePsf j:t'x¿df xfjf, 

kfgL, tfk cflbn] ubf{ 6'j|mg], lvOg] k|lj|mof 

rln/xG5 . o;/L 6'j|]msf j:t'x¿ gbL, 

lxdgbL, jiff{, jfo' cflbn] Ps 7fp“af6 

csf]{ 7fp“df nu]/ y'kf5{g\ . o; lsl;dsf] 

lj|mof nfdf] ;do;Dd x'“bf ljleGg kbfy{x¿sf] 

txtx aG5 . tL kbfy{x¿sf] rfkn] ubf{ lt-

gLx¿ cfk;df 6f“l;P/ /xG5g\ . clg ltgLx¿ 

s8f ¿kdf /xL txtx ldnL r6\6fg aG5, 

h;nfO{ kq] r6\6fg elgG5 .

gbL, vf]nf, emgf{sf] kfgL dflyaf6 tnlt/ au]sf] t b]Vg'ePsf] g} xf]nf < o;/L 

au]sf] kfgLn] df6f], afn'jf, r6\6fgsf ;–;fgf 6'j|mfx¿ aufP/ n}hfG5 . tL 

kbfy{x¿ gbL, ;d'b|sf] lk“wdf lylu|P/ a:5g\ . o;/L lyu|]sf j:t'x¿ ldn]/ ;d'b|sf] 
lk“wsf] ;tx la:tf/} dfly p7\b} hfG5 . o; lsl;dsf] k|lj|mof xhf/f}“ jif{;Dd 

rln/xG5 . To;df kfgLsf] bafa klg k5{ . kmn:j¿k tL kbfy{ hdL s8f 

x'G5g\ . o;/L ;fu/, tfn tyf hldgsf] efudf nuftf/ j:t'x¿ y'lk|“b} hf“bf 
txtxsf] ¿kdf /xL kq] r6\6fg aG5 . kxf8L efudf gbL tyf vf]nfn] nuftf/ 
aufP/ NofPsf j:t'x¿ kxf8sf] k]mbL jf ;dy/ efudf hdL kq] r6\6fg aG5 .

kq] r6\6fgdf hLjfz]if (fossil) klg ldl;Psf] x'g ;S5 . To;}n] o;af6 r6\6fg 

slt jif{ k'/fgf] xf] eGg] yfxf kfpg ;lsG5 . of] r6\6fg c¿sf] bf“hf]df d'nfod 
x'G5 . oL r6\6fgx¿df kqx¿ b]Vg ;lsG5 .

kq] r6\6fg ljleGg lsl;dsf x'G5g\, h:t} M
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-c_ ;ª\u'l6sf (conglomerate)

;ª\u'l6sfnfO{ sª\s8 r6\6fg klg elgG5 . of] 

;–;fgf 9'ª\ufsf 6'j|mfx¿, luvf{, afn'jf cfk;df 

6f“l;P/ aG5 . To;}n] ;–;fgf 9'ª\ufsf 6'j|mfx¿ 

Sjf6{h vlghn] hf]l8P/ ;ª\u'l6sf aG5 . olb of] 

l;lnsfåf/f hf]l8Pdf Tof] lgs} s8f lsl;dsf] ;ª\u'l6sf 

x'G5 .

-cf_ :ofG8:6f]g (Sandstone)

afn'jfsf s0fx¿ ;+of]hs kbfy{;“u ldnL cfk;df 

6f“l;bf :ofG8:6f]g lgdf{0f x'G5 . vf; u/L afn'jfsf] 

txtxnfO{ l;lnsf, n:;fbf/ df6f] cflbn] ;+of]hg 

u5{ . /fd|f];“u 6f“l;Psf] :ofG8:6f]g s8f x'G5 eg] 

sdhf]/ ¿kdf 6f“l;P/ ag]sf] :ofG8:6f]g sdhf]/ x'G5 .

-O_ ;]n (shale)

afn'jfsf] s0feGbf klg ;fgf] s0fnfO{ l;N6 (silt) 

elgG5 . l;N6eGbf klg ;–;fgf s0fx¿ Pslqt 

eP/ ag]sf] df6f]nfO{ Sn] (clay) elgG5 . l;N6 / Sn] 

ldnL ag]sf] r6\6fgnfO{ ;]n (shale) elgG5 . of] 
r6\6fg sfnf] / g/d x'G5 .

-O{_ r'g9'ª\uf (lime stone)

s'g} s'g} r6\6fg hLjhGt'sf] hLjfz]ifaf6 ag]sf] 

x'G5 . ;d'b|leq a:g] s]xL hgfj/x¿sf] s8f cfj/0f 

(shell) x'G5 . o; lsl;dsf] cfj/0fn] ltgnfO{ hf]
ufO/fv]sf] x'G5 . ha o:tf ;d'b|L hgfj/ d5{g\ 

ltgsf cfj/0f tyf x8\8Lsf 6'j|mfx¿ ;d'b|sf] lk“wdf 

/xL txtx aG5g\ . tL txx¿ lylrP/ r'g9'ª\uf 
aG5 . of] r6\6fg dl;gf] bfgfbf/ x'G5 . of] /ftf], 

v}/f], ;]tf], sfnf] /ªsf] x'G5 .
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-u_  kl/jlt{t r6\6fg (metamorphic rock)

tfk / rfksf] sf/0faf6 kq] jf cfUg]o r6\6fgx¿df kl/jt{g cfp“5 . tL r6\6fgx¿ 

Ps ¿kaf6 csf]{ ¿kdf ablnG5g\ . r6\6fgx¿df kl/jt{g x'“bf ltgLx¿sf] s]xL 

vlghdf jf ;a} vlghdf kl/jt{g x'g ;S5 . o;/L r6\6fg Ps ¿kaf6 kl/jlt{t 

eO{ csf]{¿k aGg] r6\6fgnfO{ kl/jlt{t r6\6fg elgG5 . o; lsl;dsf] kl/jlt{t 

r6\6fg k[YjLsf] leqL efudf x'G5 .

kl/jlt{t r6\6fg aGg] k|lj|mof

-c_ kq] jf cfUg]o r6\6fgdf a9L tfk / rfk kbf{ nfdf] ;dokl5 ltgLx¿sf] ¿kdf 

 kl/jt{g eO{ kl/jlt{t r6\6fg aG5 .

r6\6fg  kl/jlt{t r6\6fg

l;lnsf Sjf6{hfO6

r'g9'ª\uf, 8f]nf]dfO6 l;ª\ud/d/

sf]Onf u|]kmfO6

u|]kmfO6  lx/f

u|]gfO6 l8of/fO6 lg;, l;:6

-cf_ kq] jf cfUg]o r6\6fg kl/jt{g eP/ alg;s]sf] r6\6fg k]ml/ kl/jt{g eO{ r6\6fgsf] 

 ¿k ablnP/ klg kl/jlt{t r6\6fg aGg ;S5 . dl;gf s0fx¿ ldn]/ ag]sf] jf 

 bfgfbf/ lsl;daf6 kq}kq Jojl:yt ¿kdf /x]sf] r6\6fg h:t} :n]6 (slate), l;:6 

 (schist) kl/jt{g x'g ;S5 . l;ª\ud/d/, u|]kmfO6, lx/f cflb o; lsl;dsf r6\6fgleq 

 k5{g\ .
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df6f] -Soil_

df]xg dxh{g eStk'/ ;fgf]l7dL lgjf;L x'g\ . pgsf] 50 jif{ v]tL ls;fgLd} lalt;s]sf] 

5 . Toxf“sf] df6f]nfO{ pgn] s}of}“ k6s pN6ofO{kN6\ofO{ u/]sf 5g\ . Toxf“sf] df6f] 

v]tLkftLsf nflu lgs} dlnnf] 5 . ToxL df6f]df jg:kltsf nflu rflxg] cfjZos 

tTTjx¿ kfOG5 . df]]xgn] df6f]df ;–;fgf 9'ª\ufsf 6'j|mf, afn'jf hLljt j:t'x¿ h:t} M 

ls/f, km6\ofª\u|f, u“8\of}nf / d[tj:t'sf] cjz]if klg kfPsf 5g\ . df]xgn] Psk6s cfk\mgf] 

v]tsf] df6f] / kfgL Pp6f l;;Ldf xfn] / xNnfP . l;;Lsf] ;a}eGbf dfly kfgL, To;eGbf 

d'lg df6f] afn'jf / r6\6fgsf] u/L ltg efudf ljefhg ePsf] kfP o; lsl;dsf] 

k|of]uaf6 df]xgn] df6f]df r6\6fgsf] 6'j|mf afn'jf / df6f] ldn]/ aGbf] /x]5 eGg] s'/f 

l5d]sLx¿;“u 5nkmn u/]sf lyP .

df6f] dflg;sf nflu Ps k|fs[lts ;Dkbf xf] . o;sf] ;+/If0f ug'{ clt cfjZos 5 h'g 

lgdf{0f x'g xhf/f}“ jif{ nfUg] u5{ . df6f]sf] dflyNnf] txdf af]6la?jfsf nflu rflxg] 
cfjZos tTTjx¿ /x]sf] x'G5 . df6f]df g} jg:kltn] cfk'mnfO{ rflxg] vfg]s'/fx¿ 
kfp“5g\ . hLjhGt'sf] hLjg lgjf{xsf nflu / j[b\lw x'gsf nflu rflxg] vfb\ofGo 

pTkfbgsf] ;|f]t df6f] xf] . df6f] r6\6fgsf ;–;fgf 6'j|mf, afn'jf, vlgh kbfy{, 

hLljt j:t' / d[tj:t'sf] cjz]if ldnL ag]sf] Ps ;lDd>0f xf] . df6f] g/d / v;|f] 

lsl;dsf] x'G5 .

df6f] s;/L aGnf <

!= gbL, vf]nf, em/gfn] 7'nf 7'nf 9'ª\uf aufP/ Nofp“bf 9'ª\ufx¿ Pscfk;df 7f]lSsP/ 
 6'lj|mg hfG5 . of] k|lj|mof rln/x“bf 9'ª\ufsf] ;–;fgf s0f / luvf{ aGb} hfG5 / oxL 
 k|lj|mofaf6 df6f] aGg ;xof]u u5{ .

x\o"D;
kfgL

dl;gf] afn'jf

df]6f] afn'jf
u]u/
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@= r6\6fgx¿ lbp“;f] 3fd nfu]sf] j]nfdf tfTg]  

 / /ftL lrl;g] k|lj|mofn] 6'lj|mg uO{ df6f]   

 aGg ;xof]u x'G5 .

#= r6\6fgsf] l5b| tyf Kjfnx¿af6 gbLgfnf  

 tyf jiff{t\sf] kfgL l5g{ uO{ r6\6fgnfO{   

 6'j|mfpg dbt u5{ .

$= r6\6fg kmf6]sf ] 7fp“df xfjfn] p8fP/ 

 df6f] e/L ;f]xL 7fp“df af]6la?jf pd|g uO{ 

 la:tf/} la:tf/} r6\6fgnfO{ sdhf]/ agfO{  

 6'j|mfp“5 .

%= hf]8n] xfjf aUbf r6\6fgsf] ;tx lvofO{ afn'jf h:tf] s0f aflx/ lg:sG5 / df6f] 

 aGg ;xof]u u5{ .

^= afn'jfsf] s0f w]/} jif{kl5 la:tf/} d'nfod df6f]df kl/0ft x'G5 . 

df6f]df s] s] x'G5g\ <

!= df6f] k"0f{ r6\6fg / h}ljs kbfy{ ldn]/ ag]sf] x'G5 .

@= df6f] r6\6fgsf ;–;fgf s0f / vlgh kbfy{ ldn]/ ag]sf] x'G5 .

#= df6f]df s'lxPsf ¿vkft, xfjf, kfgL / h}ljs kbfy{ ;d]t x'G5g\ .

$= df6f] lghL{j kbfy{ eP tfklg o;sf] agf]6 ;hLj kbfy{ s'lxP/ ag]sf] x'G5 .

df6f]sf] tx 
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!= dflyNnf] tx M k|z:t dfqfdf h}ljs kbfy{x¿ x'G5g\ .

@= bf];|f] tx M h}ljs kbfy{, af]6la?jfsf h/fx¿, ls/f km6\ofª\\u|fx¿ / cGo   

   kbfy{x¿ x'G5g\ .

#=  t];|f] tx  M   o; txdf kmnfd, cfNd'lgod / h}ljs kbfy{ /x]sf] x'G5 .

$= clGtd tx  M o; txdf d"n r6\6fgL kbfy{ / 6'6] k'm6]sf] ch}ljs kbfy{x¿ x'G5g\ .

Hjfnfd'vL (Volcano)

x'/Latf; / klx/f] hfg' h:t} Hjfnfd'vL k'm6\g' klg Pp6f k|fs[lts 36gf xf] .

k[YjLsf] ;txsf] sdhf]/ efunfO{ k'm6fnL k[YjLsf] txsf] tNnf] efuaf6 w]/} g} tftf] 

klUnPsf] r6\6fg / Uof; aflx/ lg:sg' Hjfnfd'vL lj:kmf]6 xf] .

Hjfnfd'vL lj:kmf]6 x“'bf 

Hjfnfd'vL lg:s]sf] 7fp“df vf8n h:tf] aG5 h;nfO{ Hjfnfd'vLsf] d'v eG5g\ . ToxL 

d'vaf6 ;do ;dodf kUn]sf] r6\6fg / v/fgL aflx/ lg:sG5 .

k[YjLsf] dWod08n clt g} pRr tfkj|mdsf] x'G5 . Toxf“ r6\6fg klUnPsf] t/n 

cj:yfdf /x]sf] x'G5 . t/n cj:yfsf] r6\6fgnfO{ DofUdf (magma) elgG5 . Hjfnfd'vL 

k'm6\bf DofUdf k[YjLaf6 aflx/ lg:sG5 . aflx/ lg:s]sf] DofUdfnfO{ nfef elgG5 . 

DofUdf aflx/ lg:s]kl5 kxf8 aGg ;d]t k'U5 h;nfO{ Hjfnfd'vL kxf8 eflgG5 .
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Hjfnfd'vLsf c;/

dfgj lgld{t ;+/

rgf gi6 x'g'

pj{/ hldgdf nfef 

/ v/fgLn] k'l/g'

e"sDk hfg' / 

wghgsf] Iflt x'g'

w'nf], w'jf“ tyf 

v/fgLn] jfo'd08n 

k|b"lift x'g'

jfo'd08ndf 

k}mlnPsf] w'nf] w'jf“n] 

c;fdfGo df};d 

kl/jt{g x'g'

k[YjLsf] e"–:j¿k 

kl/jt{g xg' . h:t} M 

Hjfnfd'vL kxf8 

lgdf{0f x'g' 

Hjfnfd'vL lj:kmf]6sf sf/0f 

!= k[YjLsf] leqL efu tftf] x'G5 . tftf] ePsf] sf/0fn] t/n cj:yfdf /x]sf] r6\6fg 

 / Uof;n] k[YjLsf] leqL ;txdf bafa lbO{ sdhf]/ 7fp“af6 aflx/ lg:sG5 .

@= jiff{ jf gbLgfnfsf] kfgL k[YjLsf] ;txsf] l5b|af6 leq k:5 . k[YjLsf] leqL efusf] 

 tfkn] kfgL jfikdf kl/0ft x'G5 / jfikn] a9L 7fp“ lnG5 . a9L 7fp“ lnPsf] Uof;n] 

 k[YjLsf] leqL ;txsf] sdhf]/ efuaf6 aflx/ lg:sL Hjfnfd'vL lj:kmf]6 u/fp“5 .

;D´L /fvf}“

!= r6\6fg ljleGg tTTjx¿ ldn]/ ag]sf] x'G5 .

@= cfUg]o r6\6fg k[YjLsf] ef}ule{s sfnb]lv g} lgdf0f{ x'“b} cfPsf] x'gfn] o;nfO{ 

 k|f/lDes r6\6fg klg elgG5 .

#= k[YjLsf] tNnf] efuaf6 w]/} tftf] klUnPsf] r6\6fg / Uof; aflx/ lg:sg] k|lj|mofnfO{ 
 Hjfnfd'vL lj:kmf]6 elgG5 .
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cEof;

!= km/s 5'6\ofpg'xf];\ M

 -s_ cfUg]o / kl/jlt{t r6\6fg

 -v_ cfUg]o / kq] r6\6fg

@= pTt/ n]Vg'xf];\ M

 -s_ nfef eg]sf] s] xf] / of] s;/L aG5 <

 -v_ kl/jlt{t r6\6fg s;/L aG5 < pbfx/0f ;lxt n]Vg'xf];\ .

 -u_ df6f] lgdf{0f k|lj|mofsf ;DaGwdf j0f{g ug'{xf];\ .

 -3_ Hjfnfd'vL eg]sf] s] xf] / o;sf] c;/ n]Vg'xf];\ .

 -ª_ r6\6fgdf s'g s'g tTTjx¿ kfOG5 < n]Vg'xf];\ .

#= kq] r6\6fg eg]sf] s] xf] < of] s;/L aG5 < n]Vg'xf];\ .

$= Hjfnfd'vL lj:kmf]6 x'gsf sf/0fx¿ n]Vg'xf];\ .
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PsfO @)  k[YjL

r6\6fgsf] pkof]u

!=  r6\6fgn] -9'ª\ufn]_ tkfO{“ s] s] pkof]u lnO/xg'ePsf] 5 <

@= b}lgs hLjgdf r6\6fg geP s] xf]nf <

#= r6\6fg jf 9'ª\ufsf] ;|f]t sxf“ xf]nf <

$= tkfO{“n] ;a} 7fp“df Ps} lsl;dsf] 9'ª\uf kfpg'ePsf] 5 < olb 5}g eg] s:tf] s:tf] 
 k|sf/sf] 9'ª\uf kfpg'ePsf] 5 <

dflysf] k|Zgsf pTt/ vf]Hg Psgfy / pgsf] kl/jf/n] 9'ª\ufsf] pkof]u s;/L u/]sf 
5g\, cWoog u/L 5nkmn ug'{xf];\ .

!=  Psgfyn] cfk\mgf] 3/ agfpgsf nflu cfk\mg} kfvf]af/Ldf /x]sf] 9'ª\uf lems] / 
 l5d]sL ufp“af6 :n]6sf] 9'ª\\uf NofP . 9'ª\\ufs} ufx|f] nufP, 9'ª\\ufs} 5fgf] nufP .

@= pgsf] 3/glhs} lzjsf] dlGb/ 5 . lzjsf] dlGb/ 9'ª\ufn] g} agfPsf] 5 . 
 lzjsf] d"lt{ klg 9'ª\ufdf g} s'“lbPsf] 5 . lzjsf] dlGb/ lgdf{0f ug{ ;xof]u ug]{x¿sf] 
 gfdfjnL dlGb/sf] k|fª\u0fdf 9'ª\ufdf g} n]v]/ 6f“l;Psf] 5 . 

#= Psgfy ;fgf] 5“bf ljb\ofno hf“bf n]Vgsf nflu 9'ª\ufs} :n]6 k|of]u ug]{ u/]sf lyP . 

:jfWofog v08
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d"lt{x¿ s'“b\g 

3/ agfpg 

-ufx|f] nufpg_

afn'jf /f]8fsf] k|of]u u/L 

3/ tyf ;8s agfpg 

:n]6sf] k|of]un] n]

Vg / 3/sf] 5fgf] 

nufpg 

r6\6fgsf] pkof]u l;ª\ud/d/n] 

3/ ;hfj6 ug{ 

$= PsgfysL cfdfn] uxgfsf ¿kdf /Tgsf] dfnf nufpg'ePsf] 5 h'g 9'ª\ufaf6} 
 ag]sf] xf] . 

%= Psgfyn] a]“;L v]tnfO{ vf]nfsf] s6fgaf6 /f]Sg Uoflag hfnLdf 9'ª\uf e/]sf 
 5g\ .

^= Psgfysf] l5d]sL bnaxfb'/n] 3/ agfp“bf 9'ª\ufsf] ;;fgf 6'j|mfx¿ -/f]8f_ 
 l;d]G6 / afn'jf ld;fO{ 9nfg u/]sf 5g\ . To:t} /f]8f ufp“df ;8s lgdf{0f ubf{ 

 ;8sdf ;d]t k|of]u ul/Psf] 5 .

;D´L /fvf}“ 

!=  r6\6fgaf6 xfd|f] b}lgs hLjgdf 3/df ufx|f] nufpg], 5fgf] nufpg] / d"lt{x¿ 

 s'b\g] h:tf sfo{df pkof]u ug{ ;lsG5 .

@= dlg;n] eGg] ul/Psf] ax'd"No /Tg 9'ª\ufaf6 g} ag]sf] xf] .

cEof;

!= tkfO{“n] r6\6fg s] s:tf] pkof]u ul//xg' ePsf] 5, sfkLdf l6kf]6 u/L ;Dks{   

 sIffdf lzIfsnfO{ b]vfpg'xf];\ .
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PsfO @!   u|x, tf/f / tf/fd08n 
    (Planet, Star and constellation) 

!= ;f}o{ kl/jf/ eg]sf] s] xf] < 

@= u|x / pku|xdf s] leGgtf xf]nf <

#= ;8ssf] b'/L lslddf gflkG5 eg] tf/fx¿sf] b'/L s]df gflkG5 <

$= tf/fx¿sf] ;d'xnfO{ s] elgPnf < 

;TojtL /fhj+zL kl/jf/sL ;a}eGbf ;fgL ;b:o x'g\ . pgsf] kl/jf/df 7'nfn] ;fgfnfO{ 

dfof ddtf ug]{ / ;fgfn] 7'nfnfO{ cfb/ ;Tsf/ ug]{ k/Dk/f 5 . o;} j|mddf dflys} 

k|Zgn] lgs} sf}t'xn l;h{gf u/]sfn] To;sf] pTt/ vf]Hg] ;TojtLn] ;f}o{ kl/jf/sf] 

;DaGwdf tnsf s'/f cWoog ul/g\ M

;"o{, u|x, pku|x / cGo ;;fgf cfsfzLo lk08x¿ ;d]t ldn]/ ;f}o{ kl/jf/ 

aG5 . ;"o{ ;f}o{ kl/jf/sf] ;a}eGbf 7'nf] ;b:o xf] . u|xx¿n] ;"o{sf] kl/j|mdf u5{g\ 

eg] pku|xn] u|xsf] kl/j|mdf u5{g\ . u|x / pku|x¿n] ;"o{af6 k|sfz / tfk kfp“5g\ . 

u|x M ;"o{sf] jl/kl/ 3'Dg] 7'nf lk08x¿nfO{ u|x elgG5 . 

pku|x M u|xsf] jl/kl/ 3'Dg] ;;fgf lk08x¿nfO{ pku|x elgG5 . 

dflysf] kf7 k9\bf pgnfO{ ;f}o{ kl/jf/ t cfk\mg} 3/ kl/jf/ h:tf] nfUof] . cfdf afa'nfO{ 

;a}n] cfb/ u/]́ }“ ;f}o{ kl/jf/df ;"o{nfO{ ;a} u|xx¿n] 3'Dbf /x]5g\ . pku|xn] u|xnfO{  3'Dbf 

/x]5g\ .
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tf/f

a]n'sL xh'/cfdfn] cfsfzdf b]lvPsf tf/fx¿sf ;DaGwdf ljleGg syf ;'gfpg'eof] . 

tf/fx¿sf] cjnf]sg ug{ nufpg'eof] . tf/fx¿sf] ljleGg sfNklgs cfsf/sf ;DaGwdf 

5nkmn ug{'eof] . xh'/cfdfn] ;'gfPsf syfx¿ dWo] w'|j tf/fsf] syf lgs} 3t nfUg] / 

/dfOnf] syf xf] h'g cljid/0fLo 5 . 

xfdLn] /flt cfsfzdf x]bf{ rDsg] vfnsf j:t'nfO{ tf/f elgG5 . o;n] k|sfz / 

tfk lbG5 . ;"o{ klg Pp6f tf/f g} xf] h'g k[YjLaf6 ;a}eGbf glhs ePsfn] 7'nf] / 

lgs} tftf] nfu]sf] xf] . 

xh'/cfdfn] eGg'eof], ætf/fx¿sf] b'/L k|sfzjif{df gflkG5 . logLx¿ ljleGg /ªudf b]

lvG5g\ . h:t} M lgnf], ;]tf], kx]“nf], ;'Gtnf / /ftf] . tf/fx¿sf] /ªsf] cfwf/df o;sf] 

tfkj|md slt 5 eGg ;lsG5 .Æ 

 /ª  gLnf]  ;]tf]  kx“]nf]  ;'Gtnf  /ftf] 

 tfkj|md  25,000)C  11,000)C   6,000)C   4,000)C   3,000)C

tf/fx¿nfO{ lr;f], tftf] / w]/} tftf] tf/fsf] ¿kdf juL{s/0f ug{ ;lsG5 .  3,000)C 

/ ;f]eGbf sd tfkj|md ePsf] tf/fnfO{ lr;f] tf/f dflgG5 .  3,000)C b]lv 25,000)C 

;Ddsf] tf/fnfO{ tftf] / 25,000)C eGbf dfly clt tftf] tf/fsf] ¿kdf lng] ul/G5 . 

tf/fsf] rds (Brilliance of star)

s] /ftf] tf/f glhs x'G5 t < s] lgnf] tf/f 6f9} x'G5 t < ;TojtLsf k|Zgdf xh'/
cfdfn] eGg'eof], æcfsfzdf rlDsPsf tf/fx¿sf] rds logLx¿sf] tfkj|md, cfsf/ 
/ b'/Ln] lgwf{/0f ul/Psf] x'G5 . rlDsnf] tf/f eP/ klg 6f9f ePsf] sf/0fn] dw'/ b]

lvPsf] x'g ;S5 eg] dw'/f tf/f glhs ePsf] sf/0fn] klg pHofnf] blvPsf] x'g ;S5 .Æ 

tf/fsf] b'/L (Distance of star)

tf/f slt 6f9f xf]nfg\ t < ;TojtLsf] lh1f;fnfO{ lnP/ xh'/cfdfn] eGg'eof] . 
tf/fx¿ k[YjLaf6 w]/} 6f9f k5{g\ . k[YjLaf6 ;a}eGbf glhssf] tf/f ;"o{ xf] . tf/fx¿sf] 

b'/L lslddf gfk ug{ ;ls“b}g . o;sf] b'/L k|sfz jif{df gfk ul/G5 . 
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the Bootes

the Great Bear

the Lion

the Virgin

k|sfzjif{ M Ps jif{df k|sfz Ps 7fp“af6 csf]{ 7fp“df hfg nfUg] ;donfO{ Ps 

k|sfzjif{ elgG5 . k|sfzsf] ult 3 nfv lsld k|lt;]s]G8 x'G5 . of] ultdf k|sfz 

hf“bf 1 jif{df 9.5 x 1012 lsld 6f9f k'Ug ;S5 . o; b'/LnfO{ Ps k|sfzjif{ elgG5 . 

u|x / tf/flar leGgtf

u|x / tf/fdf s] km/s 5g\ t < logLx¿nfO{ s;/L 5'6\ofpg ;lsG5 t < ;TojtLsf yk 

k|Zgx¿ lyP . oL k|Zgsf pTt/ lbg xh'/cfdfn] eGg'eof], u|x / tf/fnfO{ logLx¿sf] 

k|s[lt, ;tx, /ª, tfkj|md / ;fOhsf] cfwf/df leGgtf 5'6\ofpg ;lsG5 . 

cfwf/ u|xx¿   tf/fx¿    

1= k|s[lt k|sfz k/fjt{g u/L 6Nsg] cfk\mg} k|sfz ePsf -l6dl6dfpg]_

  -Psgfz rlDs/xg]_

2= ;tx  ljleGg k|sf/sf  Uof“;n] 5f]lkPsf]

3= /ª  ljleGg  lgnf], ;]tf], kx]“nf], ;'Gtnf, /ftf] 

4= tfkj|md  –220)C b]lv 420)C   3000)C b]lv 25000)C

5= cfsf/  2288 lsldb]lv  k[YjLeGbf ;fgf]b]lv ;"o{eGbf s}of}“ u'gf

  51200 lsld   7"nf;Dd . 12776 lsldb]lv    

   1382400 lsld;Dd 
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tf/fd08n (Constellations)

cfsfzdf b]lvPsf] tf/fx¿sf] ;d"xnfO{ s] elgG5 xf]nf < of] k|Zgn] ;TojtLnfO{ k]ml/ 

xh'/cfdf;“u ;f]Wg afWo agfof] . xh'/cfdfn] eGg'eof] – tf/fx¿sf] ;d"xnfO{ tf/fd08n 

elgG5 . cfsfzdf 88 cf]6f tf/fd08n b]lvG5g\ . oL dWo] 12 cf]6f tf/fd08nnfO{ /flz 

elgG5 . k[YjLsf] jl/kl/sf] cfsfznfO{ pTt/L / blIf0fL uf]nfw{sf] cfwf/df ljefhg ul/Psf] 

5 . g]kfn pQ/L uf]nfw{df kg]{ ePsfn] oxf“af6 pTt/L uf]nfw{af6 b]lvg] tf/fx¿sf] dfq 

gfds/0f ul/Psf] 5 . 

;Ktlif{ (Great Bear) 

xh'/cfdfn] ;Ktlif{ eGg] u/]sf] tf/fd08n s'g xf]nf < ;TojtLnfO{ of] k|Zgn] k'gM 

emsemsfof] . xh'/cfdf;“u ;f]b\wf pgn] yfxf kfOg\ k[YjLsf] pQ/L cfsfzdf tfKs] 

h:tf] cfs[ltsf ;ftcf]6f tf/fx¿sf] ;d"x b]lvG5, To;}nfO{ ;Ktlif{ elgG5 . dflyk6\

l6sf rf/ tf/fx¿ rt'e'{h cfsf/df /x]sf 5g\ eg] tnsf ltg cf]6f tf/f rª\ufsf] 

wfuf]h:t} Ps s'gfaf6 csf]{ s'gfdf km}lnPsf  5g\ . dflyk6\l6sf] 6fpsfsf b'O{tf/f 

hf]8\g] /]vf cl3 a9fp“bf tL b'O{ tf/fsf] kf“r u'gf pTt/ b'/Ldf w'|jtf/f /x]sf] 5, h'g 

lgs} rlDsnf] klg 5 . 

sZok (Cassiopia)

sZok tf/fd08n eg]sf] s] xf]nf t < xh'/cfdfn] 

eGg'eof], ;Ktlif{af6 w'|jtf/f;Dd nDofp“bf cfPsf] 

/]vfnfO{ W cfsf/df b]lvG5 . oxL W cfsf/nfO{ 

sZok tf/fd08 elgG5 . sZok / w'|jtf/fsf] b'/L 

nueu a/fa/ x'G5 .

;Ktlif{
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sfnk'?if (Orion) 

sfnk'?if eg]sf] s] xf]nf < o; k|Zgsf] pTt/df xh'/cfdfn] 

eGg'eof] – cfsfzdf b]lvg] /dfOnf] cfsf/sf] tf/fd08n 

sfnk'?if xf] . o;sf] sfNklgs cfsf/ l;sf/L h:t} b]lvG5 . o;sf] 

sDd/k]6Ldf a/fa/ b'/Ldf ltg cf]6f rlDsnf tf/f 5g\ 

eg] To;sf] dflylt/ ltg cf]6f tf/fx¿ 6f8f 5g\ . o; 

tf/fd08nsf] bflxg]lt/sf] s'd k'gj{;' / 3“'8fglhs d[ulz/f 

eGg] tf/fx¿ kb{5g\ . 

tf/fd08n klxrfg ug]{ tl/sf

tkfO{“n] eg]sf tf/fd08n s;/L lrGg] < ;TojtLn] xh'/cfdf;“u ;f]lwg\ . xh'/

cfdfn] eGg'eof] cfsfzdf b]lvg] tf/fx¿sf] gS;fsf] cfwf/df tf/fd08nnfO{ lrGg 

;lsG5 . ;a}eGbf klxn] ;lhn};“u lrGg ;lsg] tf/fd08n ;Ktlif{ xf] . of] tfKs]sf] cfsf/df 

/x]sf] 5 . ;Ktlif{sf] ;ft cf]6f tf/f dWo] rf/ cf]6fn] srf}/fsf] cfsf/ / b'O{ cf]6fn] 

la“8sf] cfsf/ h:tf] b]lvG5 . 

;Ktlif{ / w'|jtf/fnfO{ hf]8\g] sfNklgs /]vfn] w'|jtf/fnfO{ kTtf nufpg dbt u5{ . 

sfNklgs /]vfnfO{ ;"rs -Pointer_ elgG5 . 

;Ktlif{sf] ldhf/ -Mizar_ tf/faf6 ;f] }́ w'|jtf/f x“'b} W cfsf/sf] sZokdf k'luG5 . 
o;/L g} c¿ s]xL tf/fd08n klxrfg ug{ ;lsG5 . 
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;DemL /fvf}“

!= ;"o{, u|x, pku|x / cGo lk08 ldn]/ ;f}o{ kl/jf/ ag]sf] 5 . 

@= u|xx¿n] ;"o{nfO{ / pku|xn] u|xnfO{ kl/j|mdf u5{ . 

#= u|xx¿ rDs“b}gg\, s]jn 6lNsG5g\ .

$= cfsfzsf 88 cf]6f tf/fd08n b]lvG5g\ . tL dWo] 12 cf]6fnfO{ /flzsf] gfds/0f 

 ul/Psf] 5 . 

%= k[YjL / tf/fx¿sf] b'/L km/s /x]sfn] logLx¿sf] tfk / /ª k[YjLaf6 km/s  

 b]lvPsf] xf] . 

^= s'g} tf/f ;"o{eGbf w]/} u'0ff 7'nf 5g\ eg] s'g} ;fgf 5g\ . 

&= tf/fx¿sf] b'/L k|sfzjif{df gflkG5 . Ps k|sfzjif{df 9.5 X 1012 lsld x'G5 .

cEof;

!= vfnL 7fp“ eg'{xf];\ M

 != tf/fx¿sf] ;d"xnfO{ =============================== elgG5 .

 @= u|xx¿n] ;"o{nfO{ kl/j|mdf ub{5g\ eg] pku|xn] ================== nfO{ 

  kl/j|mddf ub{5g\ .

 #= tf/fx¿sf] ;tx ============================ n] 5f]lkPsf] x'G5 .

 $= ;Ktlif{ tf/f k[YjLaf6 =========================== lb;fdf b]lvG5 .

 %= sfnk'?if tf/fd08nsf] cfsf/ sfNklgs =============== h:tf] b]lvG5 .

@= pTt/ n]Vg'xf];\ M

 != tf/fx¿sf] ljz]iftf s] s] x'g\, n]Vg'xf];\ .

 @= u|x / tf/faLr leGgtf s] s] 5g\, n]Vg'xf];\ .

 #= tf/f / tf/fd08nlar km/s 5'6\ofpg'xf];\ .
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