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E"fldsf 

v'nf ljBfno lzIff sfo{j|mdn] lzIffsf] kx'Fr lj:tf/sf nflu dxŒjk"0f{ e"ldsf v]n]sf] 

x'G5 . v'nf lzIff k4ltsf] d'Vo p2]Zo cfly{s, ;fdflhs, ef}uf]lns tyf cGo 

sf/0faf6 ljBfno lzIff k"/f ug{ g;s]sf afnaflnsf tyf ljBfno pd]/ sl6;s]sf 

JolStx¿nfO{ lzIffsf] d"n wf/df Nofpg] /x]sf] 5 . ljBfno lzIffsf] kf7\oj|mddf 

cfwfl/t eP/ ljleGg ljifosf ;fdu|Lx¿ ljsf; u/L ;fj{hlgsLs/0f ul/Psf] 5 . 

kl/jlt{t kf7\oj|mdfg';f/ dfWolds tx -sIff ( / !) ;/x_ sf] ;dsIftf x'g] u/L 

kfFrcf]6f clgjfo{ ljifosf :jfWofo ;fdu|Lx¿ ljsf; ul/Psf] 5 .  

cf}krfl/s lzIff sIff ( / !) sf clgjfo{ ljifox¿dWo] …lj1fg tyf k|ljlwÚ ljifosf] 

kf7\oj|mdsf] cfwf/df v'nf ljBfnotkm{sf] Ps a;]{ dfWolds lzIffsf nflu of] :jfWofo 

;fdu|L ljsf; ul/Psf] 5 . sIff * kf; u/]sf JolStx¿n] b'O{ jif{;Ddsf] :jfWoogkl5 

sIff !) sf] k/LIffdf ;xefuL x'g ;Sg] k|fjwfg ePsfn] ;fdu|Ldf sIff ( / !) sf 

;IfdtfnfO{ ;d]6\g] u/L ljifoj:t'x¿nfO{ ;d]t ;dfj]z ul/Psf] 5 . ;fdu|Ldf 

ljBfyL{x¿n] cfkmF}n] k9]/ l;Sgsf nflu ;/n / Jofjxfl/s ljifoj:t' tyf l;sf?d}qL 

lj|mofsnfkx¿ oyf;Dej ;dfj]z ul/Psf 5g\ . of] ;fdu|L kf7\ok':tssf] ;6\6fdf 

geO{ kl/k"/s kf7\o;fdu|Lsf ¿kdf /x]sf] 5 .  

o; :jfWofo ;fdu|Lsf] n]vg nIdLlszf]/ ;'j]bL / dLgf >]i7af6 ePsf] xf] . ;fdu|L 

ljsf; sfo{sf] ;+of]hg s]Gb|sf pkdxflgb]{zs ?b|k|;fb clwsf/L, lgb]{zs ;ljtf 

bª\ufn / zfvf clws[t eLdfb]jL sf]O/fnfaf6 ePsf] xf] eg] efiff ;Dkfbg /hgL 

lwdfn, ljifoj:t' ;Dkfbg ;~hLj rf}w/L tyf lrq / n]cfp6 l8hfOg ho/fd 

s'OFs]naf6 ePsf] xf] . ;fdu|Lsf] ljsf; sfo{df ;+nUg ;a}nfO{ lzIff tyf dfgj :f|f]t 

ljsf; s]Gb| wGojfb k|s6 ub{5 . ;fdu|LnfO{ cem} kl/is[t kfg{sf nflu k|fKt x'g] 

/rgfTds ;'emfj tyf k|ltlj|mofsf nflu s]Gb| ;b}j :jfut ub{5 .                                  
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kl/ro  

j}1flgsx¿n] gofF gofF s'/f kQf nufPsf] tkfO{FFn] ;'Gg'ePsf] xf]nf . pgLx¿n] gofF s'/f s;/L kQf 

nufPsf xf]nfg\ < s'g} 36gf, ljifoj:t' jf k|lj|mofsf] ljifodf cWoog ubf{ s;/L ul/G5 xf]nf < 

  

 Go'6g    ;"Idbz{s oGq 

lrq g+= ! 

?vaf6 :ofp v;]sf] 36gfnfO{ cWoog u/]/ Go'6gn] u'?Tjfsif{0fsf] l;4fGt kQf nufP . s]/fpsf 

af]6df :jk|hgg / k/k|hgg u/fpFbf b]vf k/]sf ;Gtfgsf u'0f cWoog u/]/ u|]u/ d]G8nn] j+zfg'ut 

u'0fsf] k|;f/0f;DaGwL lgodx¿ kQf nufP . kfgLsf] jfkmn] s]6\nL -lrofbfgL_ sf] lasf{] prfn]sf] 

j}1flgs cWoog (Scientific Learning) 
 

An  ljlzi6 p2]Zo(Specific Objectives) 

o; kf7sf] cGTodf l;sf?x¿ lgDg sfo{ ug{ ;Ifd x'g'x'g]5 M 

-s_  j}1flgs cWoogsf] kl/efiff;lxt To;sf] pbfx/0f lbg   

-v_  j}1flgs cWoogsf r/0f k|of]u u/L cfkm\gf jl/kl/sf 36gfsf] cWoog ug{  

-u_  :jtGq r/, cfl>t r/, lgolGqt r/sf] klxrfg ug{  

-3_  tThGo PsfOdf ;+nUg cfwf/e"t PsfOx¿ kQf nufpg  

kf7 

! 
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36gf cWoog u/L h]D;jf6n] afik OlGhg -l:6d OlGhg_ agfP . cfˆgf] jl/kl/sf j:t', 36\gf of 

k|lj|mofsf] ;"Id cWoogaf6 g} j}1flgsx¿n] gofF gofF tYo, l;¢fGt / oGqsf] cfljisf/ u/]sf x'g\ . 

of] j}1flgs cWoogsf] k|lj|mof xf] . o; kf7df xfdL j}1flgs cWoogsf k|lj|mofut l;kx¿, 

cWoogdf k|of]u x'g] r/x¿ / cWoogsf s]xL pbfx/0fx¿ /x]sf 5g\ . To;}u/L kf7df j}1flgs 

cWoog;Fu ;DalGwt lj|mofsnfk tyf kl/of]hgf sfo{x¿ kf7df ;dfj]z ul/Psf] 5 . 

lj|mofsnfk – !=! 

OG6/g]6af6 vf]hL u/L s'g} % hgf j}1flgsn] u/]sf] sfd tyf To;;Fu hf]l8Psf] 36gfsf] ;"rL tof/ 

kfg{'xf];\ .  

s'g} 36gf, j:t' jf ljifosf] Jojl:yt cWoog g} lj1fgsf] p2]Zo xf] . hutdf /x]sf j:t' ljifo 

jf3l6t x'g] 36gfsf] cWoog ug]{ lj¢fgx¿ g} j}1flgs x'g\ . To;}n] k|lj|mofut l;kx¿ k|of]u u/L 

s'g} klg j:t', ljifo jf 36gfaf/] ul/g] Jojl:yt / j|mda4 cWoognfO{ g} j}1flgs cWoog  

elgG5 . j}1flgs cWoogdf cjnf]sg ug{' (Observing), k|Zgf]Q/ (Questioning), juL{s/0f ug{' 

(Classifying), dfkg ug{' (Measuring), eljiojf0fL ug{' (Predicting), lgisif{ lgsfNg' 

(Concluding), ;~rf/ ug{' (Communicating), h:tf k|lj|mofut l;kx¿ k|of]u ul/G5 . 

j}1flgs cWoog k|lj|mofdf ljleGg r/0fx¿j|mlds¿kdf cjnDag ul/G5g\ . tL r/0fx¿ o; k|sf/ 

5g\ M 

!=  j:t' jf 36gfsf] cWoog ug{] 

@=  j:t' jf 36gfsf] ;DaGwdf k|Zg ug{] 

#=  k|Zgx¿sf] ;Defljt pQ/x¿sf] cg'dfg ug{] 

$=  pko'St ljlwåf/f k/LIf0f ug{] 

%=  k/LIf0faf6 k|fKt tYofª\s ;ª\sng ug{] 

^=  tYofª\ssf] ljZn]if0f ug{] / lgisif{ lgsfNg] 

&=  lgisif{ k|fKt ePkl5 ;a} sfo{sf] k|ltj]bg agfP/ k|:t't ug{] 

j}1flgs cWoogsf r/x¿(Variables in Scientific Study) 

xfd|f] jl/kl/ /x]sf j:t' / 3l6t x'g] 36gf, k|lj|mofx¿af/] ;TotYo vf]hL ug{ j}1flgsx¿n] ljleGg 

cWoog u5{g\ . oL cWoogx¿ j:t', 36gf / k|lj|mofsf sf/0f / c;/af/] kQf nufpg k|of]ux¿ 

ul/G5g\ . o;/L k|of]u ubf{ ljleGg sf/s, nIf0f / cj:yfdf kl/jt{g NofOG5 . ljleGg k|of]u ubf{ 
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cg';Gwfgstf{åf/f kl/jt{g ul/g] jf x'g] kl/df0fx¿ g} r/x¿ x'g\ . cyf{t\ j}1flgs cWoogsf nflu 

ul/g] k|of]udf kl/jt{g x'g] sf/s (Factor) nfO{ g} r/ (Variable) elgG5 . ;fdfGotM r/x¿ # 

k|sf/sf x'G5g\ . tL x'g\ M 

-s_ :jtGq r/ (Independent variables) 

-v_ cfl>t r/ (Dependent variables) 

-u_ lgolGqt r/ (Controlled variables) 

:jtGq r/ (Independent variables) 

cg';Gwfgsf] j|mddf cg';Gwfgstf{ jf j}1flgsn] kl/jt{g -x]/km]/_ ug{ ;Sg] r/nfO{ :jtGq r/  

elgG5 . csf{] zAbdf cg';Gwfgstf{n] h'g r/nfO{ kl/jt{g u5{, Tof] g} :jtGq r/ xf] . of] r/n] 

afFsL cGo r/x¿nfO{ k|efj kfb{5 . /fd|f] k/LIf0f jf cg';Gwfgsf nflu Psk6sdf Pp6f dfq 

:jtGq r/ x'g cfjZos x'G5 . cg';Gwfgstf{n] :jtGq r/nfO{ kl/jt{g u/L cGo r/x¿df k/]sf] 

c;/nfO{ tYofª\ssf] ¿kdf ;ª\sng u5{ . o;/L Pp6f dfq sf/s tŒjsf] kl/0ffd cWoog ug{ cGo 

sf/sx¿nfO{ lgoGq0f ug{'k5{ . r/x¿sf] 1fgsf nflu tnsf s]xL pbfx/0f x]/f}F . 

!=  s] tftf] kfgLdf lrgL l56f] 3'N5 < cyf{t\ kfgLsf] tfkj|md / lrgLsf] 3'Ng] u'0flar s:tf] 

 ;DaGw 5 egL cWoog ubf{ kfgLsf] tfkj|md -tfkj|md_ :jtGq r/ xf] . 

@=  s'g} gnLsf] l5b|af6 -d'vaf6_ slt kfgL lg:sG5 eGg] cWoog ubf{ gnLsf] d'vsf] v'nf efu -

k"/f aGb, cfwf v'nf, k"/f v'nf_ :jtGq r/ xf] . gnLaf6 slt kfgL lg:sG5 eGg] s'/f gnLsf] 

slt efu v'nf 5 eGg]df cfwfl/t x'G5 . 

cfl>t r/ (Dependent variables) 

:jtGq r/af6 k|efljt x'g] r/0fx¿nfO{ cfl>t r/ elgG5 . j}1flgs k|of]u ubf{ :jtGq r/sf] 

d"Nodf kl/jt{g NofP/ cfl>t r/sf] d"Nodf ePsf] kl/jt{gnfO{ cWoog u/L tYofª\s lnOG5 . xfdL 

c;/sf] ¿kdf h] b]V5fF}, Tof] cfl>t r/ xf] .  

!=  tftf] kfgLdf lrgL 3'Ng] k|lj|mofdf tfkj|md :jtGq r/ xf] eg] k"0f{ ¿kdf 3'n]sf] lrgLsf] dfqf 

-u|fddf_ cfl>t r/ xf] . kfgLsf] tfkj|mddf km/s kbf{ To;df 3'Ng] lrgLsf] dfqf km/s x'G5 . 

of] tfkj|mdsf] c;/ xf] . 

@=  gnLsf] d'v k"/} aGb x'Fbf kfgL lg:sFb}g . cfwf v'nf x'Fbf s]xL kfgL lg:sG5 eg] k"/} v'nf x'Fbf 

w]/} kfgL lg:sG5 . kfgL slt lg:sG5 eGg] s'/f gnLsf] d'v slt v'n]sf] 5 eGg]df e/ k5{ . 
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t;y{ oxfF gnLsf] d'vsf] v'nfefusf] dfqf :jtGq r/ xf] eg] ToxfFaf6 lg:sg] kfgLsf] dfqf 

cfl>t r/ xf] . 

lgolGqt r/ (Controlled variables) 

j}1flgs k|of]usf] j|mddf ;dfg (Constant) /flvg] r/x¿nfO{ lgolGqt r/ elgG5 . tL r/x¿nfO{ 

klg cfl>t r/nfO{ h:t} ;fjwfgLk"j{s cjnf]sg ug{'kb{5 . 

!= tftf] kfgLdf lrgL 3'Ng] k|lj|mofdf lrgLnfO{ rDrfn] 3f]Ng] (Stirring), lrgLsf] k|s[lt (Dust 

or lumps) cflbdf klg e/ k5{ . oL cj:yf cr/ /flvof] eg] dfq ljleGg tfkj|mddf lrgLsf] 

3'ngzLntfsf] ;xL tYofª\s lng ;lsG5 . o;sf] ;xL cWoogsf nflu lrgLnfO{ rDrfn] 

3f]Ng] (Stirring) /lrgLsf] k|s[lt (Dust or lumps) df cbnabn ug]{ ug{' x'Fb}g . cyf{t\ oL 

cj:yfnfO{ ckl/jt{gLo /fVg'k5{ .  

@=  s'g} gnLaf6 slt kfgL aflx/ lg:sG5 eGg] k|lj|mofdf gnLsf] ;fOh / kfgLdf kg{] rfksf] klg 

c;/ x'G5 . 7'nf]gnLaf6 a9L kfgL lg:sG5 eg] a9L rfk kbf{ klg a9L kfgL lg:sG5 . o; 

k|of]udf ;xL glthf lgsfNg gnLsf] ;fOh / rfk ;dfg /fVg'k5{ cyf{t\ kl/jt{g ug{' x'Fb}g . 

oxfF gnLsf] ;fOh / kfgLdf kg{] rfk lgolGqt r/ x'g\ . 

pbfx/0fsf] tflnsf 

k|of]u :jtGq r/ cfl>t r/ lgolGqt r/ 

!=  kfgLsf] tfkj|md / 

 lrgLsf] 3'Ng] ult 

Tffkj|md lrgLsf] dfqf  

-u|fddf_ 

 rDrfn] 3f]Ng' 

 lrgLsf] k|s[lt 

@=  s'g} gnLaf6  slt 

kfgL aflx/  lg:sG5 < 

gnLsf] d'v -aGb, 

cfwf v'nf, k"/f 

v'nf_ 

au]sf] kfgLsf] dfqf  

-ln6/÷ldg]6_ 

 gnLsf] ;fOh 

 kfgLdf kg]{ rfk 

afXo r/ (Extraneous variables) 

xfdLn] cg';Gwfgsf] j|mddf glnPsf] t/ cg';Gwfgsf] glthfdf c;/ /fVg ;Sg] r/x¿nfO{ afXo r/ 

(Extraneous variables) elgG5 . olb afXo r/x¿nfO{ lgoGq0f ul/Pg eg] :jtGq r/ / cfl>t 

r/sf] cGt/;DaGwaf/] lg:sg] glthf unt x'g hfG5 .  
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dflys} k|of]ux¿df rDrfn] lrgL 3f]Ng] / km/s km/s k|s[ltsf] lrgL k|of]u ug]{ xf] eg] lrgLsf] 3'Ng] 

ult km/s x'G5 / ;xL glthf cfpFb}g .  

To;}u/L Pp6} gnL k|of]u gug{] / kfgL /flvPsf] efF8f]df rfk ;dfg g/fVg] xf] eg] klg glthf km/s 

cfpF5 . 

To;}n] s'g} klg cg';Gwfgdf :jtGq r/ / lgolGqt r/sf] cGt/;DaGwsf] ;xL lgisif{ lgsfNg afXo 

r/x¿nfO{ lgoGq0f ug{' clgjfo{ x'G5 . 

lj|mofsnfk !=@ 

cfˆgf] jl/kl/ 3l6t x'g] 36gf;Fu ;DalGwt s'g} @ cf]6fk|of]u 5gf]6 ug{'xf];\ / To;df :jtGq r/, 

cfl>t r/ / lgolGqt r/ kQf nufO{ tflnsfdf k|:t't ug{'xf];\ . 

k|of]u :jtGq r/ cfl>t r/ lgolGqt r/ 

 

 

 

   

pbfx/0f– !  

la?jfsf] j[l¢df /f;folgs dnsf] e"ldsfsf] cWoog  

Pp6f la?jfsf] j[l4df /f;folgs dnsf] e"ldsfsf] cWoog ug{ Pp6f k|of]u u/L x]/f}F . s] /f;folgs 

dnn] la?jfnfO{ a9\gdf d2t u5{ < of] k|Zgsf] ;dfwfgdf s'g s'g sf/s :jtGq, cfl>t / 

lgolGqt r/ x'g ;Sb5g\ . o;df /f;folgs dn k|of]u u/L la?jfsf] j[l4 x]g{ vf]lhPsf] 5 . o; 

;Gbe{df /f;folgs dn -u|fddf gflkPsf]_ :jtGq r/ x'G5 . cg';Gwfgstf{n] cfkm"n] gfk]/ 

cfjZostfcg';f/ tf]lsPsf] la?jf /f;folgs dn k|of]u u5{g\ . 

dn k|of]u ePsf] s]xL ;dokl5 la?jfsf] j[l4 -prfO÷df]6fO_ slt x'G5, gfk]/ tYofª\s /flvG5 . 

la?jfsf] j[l4 -ld6/df_ k|of]u ePsf] /f;folgs dndf e/ kg{] ePsfn] of] cfl>t r/ xf] . 

o; k|lj|mofdf k|of]u x'g] dn Pp6} x'g'k5{ . dn k|of]u x'g] la?jf Pp6} ;fOhsf] x'g'k5{ / la?jf klg 

Ps} k|sf/sf] x'g'k5{ lsgeg] cnu cnu la?jfsf] j[l4b/ Pp6} x'Fb}g . afF;sf] tfdf l56f] a9\5 t/ 

;fnsf] la?jf a9\g nfdf] ;do nfU5 . la?jf /f]lkPsf] df6f] klg Ps} vfnsf] x'g'k5{ . la?jfn] k|fKt 

ug]{ kfgL, k|sfz, tfkj|md ;dfg x'g'k5{ . To:t} k|To]s la?jfsf] dfkg Ps} ;dodf ul/g'k5{ . 
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oL r/n] la?jfsf] j[l4df k|ToIf c;/ u5{g\ . To;}n] oL ;a} r/x¿nfO{ ;a} la?jfsf] xsdf ;dfg 

u/fpg'k5{ . oL ;a} r/ -sf/s_x¿ lgolGqt r/x¿ x'g\ . 

k|Zg÷k|of]u :jtGq r/ cfl>t r/ lgolGqt r/ 

s] dnn] 

la?jfnfO{ 

a9\gdf d2t  

u5{ < 

dnsf] dfqf  

-u|fddf_ 

 prfOsf] j[l4 

 df]6fOsf] j[l4 

 kft / xfFufdf j[l4 

 /f;folgs dnsf] k|sf/ 

 la?jfsf] ;fOh 

 df6fsf] k|sf/ 

 df6fdf pknAw kfgL 

 k|sfz / tfkj|md cflb . 

pbfx/0f – @ 

ljBfyL{sf] z}lIfs pknlAwsf] k/LIf0fdf :jtGq r/, cfl>t r/ / lgolGqt r/ -afXo r/_ sf] 

cGt/;DaGwnfO{ o;/L k|:t't ug{ ;lsG5 . 

 

 

 

 

 

 

 

 

 

 

 

:jtGq r/ -lzIf0f l;sfO k|lj|mof, lzIf0f of]hgf_ s:tf] 5, ljBfyL{sf] pknlAw To;}df e/ k5{ . 

Jofjxfl/s / pko'St lzIf0f of]hgf tyf ljBfyL{s]lGb|t k|efjsf/L lzIf0f l;sfO lj|mofsnfk eP 

-:jtGq r/_ 

lj1fg 

lzIf0f l;sfO k|lj|mof 

 

 lgoldt lzIf0f k|lj|mof 

 lzIf0f /0fgLlt / of]hgf 

l;sf?sf] cj:yf 

 

 pd]/ 

 sIffsf] jftfj/0f 

 :s'nsf] lsl;d 

 lzIfs tflnd 

 ;do 

z}lIfs pknlAw 

 

ljBfyL{n] ljBfnodf k|fKt 

u/]sf] pknlAw 

-afXo r/÷lgolGqt r/_ 

-cfl>t r/_ 
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z}lIfs pknlAw a9L x'G5 . ljBfyL{sf] z}lIfs pknlAwdf cGo r/x¿ h:t} ljBfyL{sf] pd]/, sIffsf] 

jftfj/0f, lzIf0f l;sfOdf vr{]sf] ;do cflbdf e/ kb{5 . oL sf/sx¿ afXo r/ x'g\ . oL r/nfO{ 

lgoGq0f u/L ;dfg u/]sf] v08df dfq :jtGq r/sf] sf/0faf6 cfl>t r/df k/]sf] k|efjsf] ;xL 

cWoog ug{ ;lsG5 . o;/L oL r/x¿ Ps csf{df cGt/;DalGwt 5g\ . 

j}1flgs cWoogdf kl/of]hgf sfo{ 

kl/of]hgf sfo{ h'g;'s} ljifosf] cWoogdf k|of]u ug{ ;lsG5 . vf;u/L lj1fgsf ljifox¿sf] 

cWoogdf o;sf] ljz]if dxŒj 5 . lj1fg ljifodf k|of]u x'g] kl/of]hgf sfo{x¿df k/LIf0f ug]{ 

kl/of]hgf sfo{, df]8]n lgdf{0f ug]{ kl/of]hgf sfo{, cg';Gwfgd"ns kl/of]hgf sfo{, ;ª\sng 

kl/of]hgf sfo{ cflb kb{5g\ . kl/of]hgf sfo{sf] gd'gfsf] ¿kdf oxfF Pp6fk/LIf0f kl/of]hgf sfo{ 

(Experimental project work) k|:t't ul/Psf] 5 . k/LIf0f kl/of]hgf sfo{ ;DkGg ug{ k/LIf0f 

ug]{;fdu|L, k/LIf0fsf] ljlw, k/LIf0fdf cjnf]sg ug]{ nIf0f -u'0f, 36gf_, tYofª\s ;ª\sngsf] ljlw, 

glthf k|flKtsf] tl/sf / k/LIf0f ubf{ ckgfpg] ;fjwfgLsf af/]df tof/L x'g'kb{5 .  

kl/of]hgf sfo{ gd'gf– ! 

kl/of]hgf sfo{sf] zLif{s 

cfuf] aNg clS;hg rflxG5 . 

p2]Zo 

s'g} klg j:t' aNgsf nflu clS;hgsf] cfjZostf x'G5 eGg] k|dfl0ft ug'{ . 

cfjZos ;fdu|LMb'O6f d}gaQL, b'O6f l6gsf Sofg, ;nfO{ . 

k/LIf0f ljlw 

-s_  a/fa/ ;fOhsf b'O{cf]6f d}gaQL lncf}F . ;nfO{ sf]/]/ b'a} d}gaQLnfO{ afnf}F .  

-v_ b'a} d}gaQLnfO{ 6]andf 78\ofcf}F .  

-u_ a/fa/ ;fOhsf b'O{cf]6f Sofg lncf}F / Pp6f Sofgsf] jl/kl/ $ cf]6f Kjfn agfcf}F .  

-3_ ca Pp6f d}gaQLnfO{ Kjfn gePsf] Sofg / csf]{ d}gaQLnfO{ Kjfn ePsf] Sofgn] 5f]kf}F . 

-ª_ b'a} k|of]unfO{ Psl5g To;} 5fl8lbcf}F/ s]xL ldg]6kl5 b'a} Sofg x6fP/ x]/f}F . s] x'G5 < 
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cjnf]sg  

s]xL ;dokl5 Sofg x6fpFbf Kjfn ePsf] Sofgn] 5f]k]sf] d}gaQL aln/x]sf] x'G5 eg] Kjfn gePsf] 

Sofgn] 5f]k]sf] d}gaQL lge]sf] kfOG5 .  

glthf 

Kjfn ePsf] Sofgdf Kjfnaf6 xfjf-clS;hg_ l5g]{ ePsfn] d}gaQLsf] Hjfnfn] lg/Gt/ clS;hg 

kfPsfn] aln/x\of] t/ Kjfn gePsf] Sofgaf6 leq xfjf-clS;hg_ gl5/]sf] x'gfn] clS;hgsf] 

cefjdf d}gaQLsf] Hjfnf lgEof] .  

lgisif{ 

s'g} klg j:t' aNgsf] nflu clS;hgsf] cfjZostf k5{ . Tof] clS;hg xfjfaf6 k|fKt x'G5 .  

gfk / PsfO  

tkfO{FF lbgx'F s'g} g s'g} ;fdfg lsGg k;n hfg'x'G5 xf]nf . s] dl6t]n, rfdn, sk8f lsGbf slt 

kl/df0f lng] eg]/ Ps} 9ª\un] gflkG5 < kSs} klg cnu cnu ljz]iftf ePsf kbfy{sf] dfqfsf] 

dfkg km/s km/s 9ª\uaf6 ul/G5 . 

8f]Ndf / k;n]lar ePsf] tnsf] ;+jfb k9\g'xf];\ M 

8f]Ndf M  ;fx'hL, dnfO{ Ps ln6/ dl6t]n lbg' g . 

Kf;n] M  d lk7f] hf]Vb} 5' 8f]Ndf . pm Tof] efF8f] Ps ln6/ xf] . a? cfkm}F To;df dl6t]n  

  e/]/ ltd|f] Uoflngdf /fv gfgL . 

8f]Ndf M  x'G5, ;fx'hL . clg % s]hL rfdn klg lbg' g . 

k;n] M  x'G5 . of] lk7f]kl5 ltdLnfO{ % lsnf]u|fd rfdn hf]lvlbG5' . 

8f]Ndf M P em08} la;]{5' . n'uf ;'sfpg] 8f]/L l5g]sf] 5 . dnfO{ !) ld6/ 8f]/L klg lbg' g x}  

  ;fx'hL . 

8f]Ndf / k;n]sf] ;+jfbdf km/s km/s j:t'nfO{ km/s km/s pks/0fn] km/s km/s PsfOdf gflkPsf] 

5 . o:tf] lsg ul/Psf] xf]nf < 
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lkmQf 

dl6t]nsf] cfotg dfkg rfdnsf] lk08 dfkg 8f]/Lsf] nDafO dfkg 

lrq g+= !=@ 

s'g} klg ef}lts j:t'sf] kl/0ffd dfkg ubf{ kl/df0f yfxf gePsf] j:t'sf] kl/df0fnfO{ k|fdfl0fs 

kl/df0f (Standard quantity) ;Fu bfFlhG5 . yfxf gePsf] ef}lts kl/df0fnfO{ ToxL lsl;dsf] 

k|fdfl0fs ef}lts kl/df0f;Fu t'ngf ug{] sfdnfO{ gfk (Measurement) elgG5 . km/s km/s ef}lts 

kl/df0f gfKg km/s km/s lsl;dsf k|fdfl0fs kl/df0fx¿ k|of]u x'G5g\ . ef}lts kl/df0f dfkg ug{ 

k|of]u x'g] k|fdfl0fs kl/df0fnfO{ PsfO (Unit) elgG5 . pbfx/0fsf nflu nDafO gfKg ld6/, lk08 

gfKg lsnf]u|fd / ;do gfKg ;]s]G8 PsfOx¿ k|of]u ul/G5g\ . 

lj|mofsnfk !=# 

tkfO{Fsf] jl/kl/ /x]sf ljleGg ef}lts j:t' x]g'{xf];\ . tL j:t'x¿df s'g s'g j:t'x¿ s'g s'g 

PsfOdf gfKg] ul/Psf] 5 . cjnf]sg u/L l6kf]6 ug{'xf];\ . 

cfwf/e"t PsfO / tThGo PsfO (Fundamental unit and derived unit) 

PsfOx¿nfO{ @ ;d"xdf ljeflht ug{ ;lsG5 . tL x'g\ M cfwf/e"t PsfO / tThGo PsfO . 

s]xL ef}lts kl/df0fx¿ cGo ef}lts kl/df0fdf e/ kb{}gg\ cyf{t\ tL :jtGq x'G5g\ . cGo ef}lts 

kl/df0f;Fu e/ gkg{] ef}lts kl/df0fsf PsfOnfO{ cfwf/e"t PsfO dflgG5 . nDafO gfKg] PsfO  

-ld6/_, lk08 gfKg] PsfO -lsnf]u|fd_, ;do gfKg] PsfO -;]s]G8_ cflb cfwf/e"t PsfOx¿x'g\ . 

cfwf/e"t PsfOnfO{ cGovfn] PsfOdf 6'j|mf ug{ ;lsFb}g . cfwf/e"t PsfOx¿ ;ftcf]6f5g\ . 

ef}lts kl/df0f cfwf/e"t PsfO ;ª\s]t 

!= nDafO 

@= lk08 

#= ;do 

$= tfkj|md 

% wf/f ljB't\ 

^= k|sfzsf] rlDsnf]kgf 

&= kbfy{sf] dfqf 

ld6/ 

lsnf]u|fd 

;]s]G8 

s]lNeg 

PlDko/ 

SofG8]nf 

df]n 

m 

kg 

S 

K 

A 

cd 

mol 

rfdn 9s 
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cfwf/e"t PsfOx¿ ldnfP/ cGo k|sf/sf y'k|} ef}lts kl/df0fsf PsfOx¿ agfOG5g\ . cfwf/e"t 

PsfOx¿sf] ;+of]hgaf6 lgdf{0f ul/Psf PsfOx¿nfO{ tThGo PsfO elgG5 . If]qkmnsf] PsfO  

-ju{ld6/_, ansf] PsfO -Go'6g_, rfksf] PsfO -kf:sn_, ;fdYo{sf] PsfO -jf6_ cflb tThGo 

PsfOsf pbfx/0fx¿ x'g\ . tThGo PsfOx¿nfO{ cfwf/e"t PsfOdf 6'j|mf ug{ ;lsG5 . oL PsfOsf] 

;ª\Vof y'k|} /x]sf] 5 . s]xL tThGo PsfO / ltgsf] ;ª\s]t tnsf] tflnsfdf lbOPsf] 5 . 

tThGo ef}lts kl/df0f tThGo PsfO ;ª\s]t 

!= If]qkmn 

@= cfotg 

#= ult÷j]u 

$= k|j]u 

%= an 

^= sfo{÷zlSt 

&= ;fdYo{ 

*= rfk 

(= 3gGj 

ju{ld6/ 

3gld6/ 

ld6/ k|lt;]s]G8 

ld6/ k|ltju{ ;]s]G8 

Go'6g 

h'n 

jf6 

kf:sn 

lsnf]u|fd k|lt3gld6/ 

m2 

m3 

m/s 

m/s2 

N 

J 

w 

Pa 

kg/m3
 

 

tThGo PsfOdf ;+nUg cfwf/e"t PsfOx¿ 

tThGo PsfOx¿ cfwf/e"t PsfOsf] ;+of]hgaf6 aGb5g\ . To;}n] s'g} klg tThGo PsfOdf s'g s'g 

cfwf/e"t PsfO 5g\ ;xh} lgsfNg ;lsG5 . s]xL pbfx/0fx¿ x]/f}F . 
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tThGo PsfO ;DalGwt ;"q ;+nUg cfwf/e"t PsfO PsfO ;ª\s]t 

!= If]qkmn (A) A = l × b m×m m2
 

@= cfotg (V) V = l × b × h m×m×m m3
 

#= 3gTj (D) D = 
m

v
 = 

m

 l×b×h
 

kg

m × m × m
  kg/m3 

or kgm–3
 

$= ult÷j]u  v = 
s

t
  

m

s
  m/s or ms–1

 

%= k|j]u a = 
velocity change

 time
  

= 
m/s

s
  

m

s2  m/s2 

or ms–2
 

^= an F = mass×acceln
 kg×m/s2

 kgms–2
 

&= rfk P = 
F

A
 = 

m × a

 l × b
 

kg×m/s2

m×m
 = 

kg

m×s2  kgms–1s–2 

jf
 

Pa 

*= sfo{ W = F × d 

= m × a × d 

kg×m/s2×m kgm2s–2 

or 

Joule (J) 

(= ;fdYo{ P = 
w

t
 = 

F × d

t
 

=
m × a × d

 t
  

kg×m/s2×m

s
  

= kgm2/s3
 

kgm2s–3 

jf
 

Watt(w) 

!)= Potential 

differencekf]6]lG;on 

km/s
 

v =
workdone

change
 = 

w

q
  

=
F × d

 I × t
  

= 
m×a×d

 I × t
  

= 
kg×m/s2×m

A × S
  

 

 

kg×a/s2×m

A × S
  

 

 

kgm2A–1S–3 

jf
 

Volt(V) 

!!= Resistance 

cj/f]w 

V

I
 = 

w/a

I
 = 

F × d

 q × I
  

= 
m × a × d

 I × t × I
  

kg×m/s2×m

A × S × A
  kgm2A–2S–3 

jf
 

Ohm() 
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cfwf/e"t PsfO / tThGo PsfOdf km/s 

cfwf/e"t PsfO tThGo PsfO 

!=  cfwf/e"t PsfOx¿ cGo 

 PsfOdf e/ kb{}gg\ . 

@=  cfwf/e"t PsfOnfO{ cGo 

 PsfOdf 6'j|mofpg ;lsFb}g . 

#=  cfwf/e"t PsfOx¿ ;ftcf]6f 5g\ . 

!= tThGo PsfOx¿ To;df ;dfj]z ePsf  

   cfwf/e"t PsfOdf e/ k5{g\ . 

@= tThGo PsfOx¿nfO{ PseGbf a9L  

   cfwf/e"t PsfOdf 6'j|mØfpg ;lsG5 . 

#= tThGo PsfOx¿ w]/} cf]6f 5g\ . 

ultsf] PsfO lsg tThGo PsfO xf] < 

xfdLnfO{ yfx 5, ult = 
b'/L

;do
  = 

m

S
  

nDafOsf] PsfO -ld6/_ / ;dosf] PsfO -;]s]G8_ sf] ;+of]hgaf6 ultsf] PsfO aGb5 . 

 o;}n] of] tThGo PsfO xf] . 

ef}lts ;dLs/0fdf PsfOut Ps¿ktf 

ef}lts ;dLs/0fdf PsfOut Ps¿ktf hfFr ug{ cfwf/e"t PsfOx¿sf] k|of]u ug{ ;lsG5 . b'O{6f 

ef}lts kl/df0fnfO{ ltgLx¿sf] ;dfg cfofd ePsf] cj:yfdf dfq a/fa/ ug{ ;lsG5 . 

ef}lts kl/df0fx¿larsf] ;DaGwsf] cWoog ug{ gfksf cfwf/e"t PsfO -cfofd_ x¿sf] k|of]u  

ul/G5 . ef}lts ;dLs/0fdf b'j}tkm{ -bfofF / afofF_ sf] kl/df0fx¿sf] PsfO ;dfg x'g'k5{ . o;}nfO{ 

PsfO Ps¿ktfsf] l;4fGt (Principle of homogeniety) elgG5 . 

pbfx/0fsf nflu s]xL ;dLs/0fsf] k/LIf0f u/f}F M 

-s_ rfnsf] ;dLs/0f S = ut + 
1

2
 at2

 sf] Ps¿ktf k/LIf0f ubf{ 

 xfdLnfO{ yfxf 5, S = ut + 
1

2
 at2 

LHS = S  RHS = ut + 
1

2
 at2

 

LHS tkm{sf] PsfOut ;"q n]Vbf, S =m= L1MoTo
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RHS tkm{sf] PsfOut ;"q n]Vbf,  

ut + 
1

2
 at2 

= m/s × s + 
1

2
 × m/s2 × s2 

= m + m = L1MoTo + L1MoTo
 

 dflysf] ;"qsf] PsfO ljZn]if0f ubf{m=m+m x'G5 . To;}n] of] ;dLs/0fdf Ps¿ktf

 5/ of] ;dLs/0f dfGo x'G5 .  

-v_ V = u + at sf] k/LIf0f ubf{  

LHS= V= m/s 

 RHS= u + at 

  = m/s + m/s2 x s 

  = m/s = m/s 

Dfflysf] ;"qsf] PsfO ljZn]if0f ubf{ m/s = m/s x'G5 . To;}n] of] ;dLs/0fdf Ps¿ktf 5/ 

of] ;dLs/0f dfGo x'G5 . 

hfgL /fvf}+ M  

Sofyf]8 ls/0faf/] cWoog ub}{ ubf{ ;g\ !*(% df ljNx]d /f]G6h]gn] crfgs gofF vfnsf ls/0f -PS;/]_  

kQf nufP . Tof] sfnfGt/df cf}ifwL lj1fgsf nflu rdTsfl/s pknlAw x'g k'Uof] . To:t} AofS6]l/of;DaGwL cWoog 

ul//x]sf j}1flgs cn]Sh]G8/ ˆn]ldª ha 5'6 \6Lkl5 cfˆgf] k|of]uzfnfdf k 'u], Pp6f 9';Lsf sf/0f  

AofS6]l/of d/]sf kfP . o;df cWoog ubf{ k]g]l;lng kQf nfUof] . ;ª\j|md0f lgoGq0fdf b'lgofFsf nflu of] j/bfg 

;fljt x'g uof] .  

zAbfy{÷zAbfjnL 

:jtGq r/    M  cg';Gwfgsf] j|mddf x]/km]/ x'g] r/ 

cfl>t r/    M  :jtGq r/ kl/jt{g x'Fbf kl/jt{g x'g] r/  

lgolGqt r/   M  cg';Gwfgsf] j|mddf ;dfg /flvg] r/ 

cfwf/e"t PsfO   M  c? PsfOdf e/ gkg]{ PsfO 

tThGo PsfO   M  cfwf/e"t PsfOdf e/ kg]{ PsfO  



14 

cEof; 

o; kf7df tkfO{FFn] s] s] l;Sg'eof] < cEof; ug'{xf];\ x} t . 

!= ;xL pQ/df uf]nf] 3]/f nufpg'xf];\ M 

 -s_ tnsf dWo] s'g s'/f Go'6gn] kQf nufPsf x'g\ < 

  -c_ jfik OlGhg   -cf_ j+zhsf lgod 

  -O_ u'?Tjfsif{0fsf] lgod  -O{_ Knjgsf] lgod 

 -v_ cg';Gwfgstf{n] kl/jt{g ug{] r/nfO{ s] elgG5 < 

  -c_ :jtGq r/   -cf_ cfl>t r/ 

  -O_ lgolGqt r/  -O{_ afXo r/ 

 -u_ /f;folgs dn k|of]u u/]/ la?jfdf x'g] j[l4 cWoog ubf{ cfl>t r/ tnsfdWo] s'g xf] < 

  -c_ /f;folgs dn  -cf_ la?jfsf] nDafO÷df]6fO 

  -O_ tfkj|md   -O{_ kfgL 

 -3_ tnsf dWo] s'g rflxF cfwf/e"t PsfO xf]Og < 

  -c_ ld6/  -cf_ lsnf]u|fd  -O_ kf:sn -O{_ ;]s]G8 

 -ª_ ;fdYo{sf] PsfO tnsf dWo] s'g xf] < 

  -c_ m/s2 -cf_ kgm2s3 -O_ kgms2 -O{_ kgm–2s–2  

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

 -s_ :jtGq r/ / cfl>t r/  -v_ cfwf/e"t PsfO / tThGo PsfO 

 -u_ lgolGqt r/ / afXo r/ 

#= tnsf k|Zgx¿sf] hjfkm lbg'xf];\ M 

 -s_ j}1flgs cWoog s]nfO{ elgG5 < o;sf r/0fx¿ pNn]v ug{'xf];\ . 

 -v_ j}1flgs cWoogdf k|of]u x'g] k|lj|mofut l;kx¿ s] s] x'g\ < n]Vg'xf];\ . 

 -u_ r/ eg]sf] s] xf] < j}1flgs cg';Gwfgdf k|of]u x'g] r/x¿ s] s] x'g\ < 

 -3_ j}1flgs k/LIf0fsf] s'g} Pp6f pbfx/0f lbO{ To;df /x]sf r/x¿ klxrfg ug{'xf];\ . 
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 -ª_ afXor/ s]nfO{ elgG5 < cg';Gwfg k|lj|mof afXor/sf] lgoGq0f lsg cfjZos 5 < 

 -r_ cfwf/e"t PsfO / tThGo PsfOsf] kl/efiff n]vL k|To]ssf] b'O{cf]6f pbfx/0f lbg'xf];\ . 

 -5_ ef}lts PsfOsf] Ps¿ktfsf] l;4fGt n]Vg'xf];\ . 

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

 -s_ lk08sf] PsfO cfwf/e"t PsfO xf] . 

 -v_ ;fdYo{sf] PsfO tThGo PsfO xf] . 

 -u_ j}1flgs cg';Gwfgdf Psk6sdf Pp6f :jtGq r/ lng'kb{5 . 

%=  lrq x]/L ;f]lwPsf k|Zgx¿sf] hjfkm lbg'xf];\ M 

 -s_ lbPsf] pks/0fn] s'g ef}lts kl/df0fnfO{ dfkg u5{ < 

 -v_ Tof] ef}lts kl/df0fsf] k|fdfl0fs PsfO s] xf] < 

 

kl/of]hgf sfo{  

!=  tkfO{FFsf] s/];faf/Ldf km/s km/s udnfdf Ps} vfnsf pq} / pxL pd]/sf  b'O{cf]6f s]/fpsf] 

af]6 nufpg'xf];\ . Pp6fdf dn k|of]u ug'{xf];\ / csf]{df dn k|of]u gu/L x's{g lbg'xf];\ . ca 

b'a} la?jfsf] pTkfbgdf s] s:tf] c;/ x'G5, cWoog ug'{xf];\ . 

@=  cs}{ k|of]u ub}{ ubf{ crfgs gofF s'/f cfljisf/ ePsf s'g} kfFrcf]6f 36gf OG6/g]6af6 vf]hL 

u/L 5f]6f] ljj/0f;lxt sfkLdf n]Vg'xf];\ . 

 

 

gd'gf k|Zgf]Q/ 

!=  ;xL pQ/df uf]nf] 3]/f nufpg'xf];\ M-ax'j}slNks k|Zg_ 

 -s_ jfik OlGhg agfpg] j}1flgs sf] x'g\ < 

  -s_ Go'6g  -v_ h]D; jf6  -u_ s]Kn/ -3_ u|]u/ d]G8n 

 -v_ rfksf] PsfO tnsf dWo] s'g xf] < 

  -s_ Go'6g  -v_ jf6  -u_ kf:sn  -3_ h'n 
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@= tnsf k|Zgsf] 5f]6f] hjfkm lbg'xf];\ M -w]/} 5f]6f k|Zg_ 

 -s_ k|lj|mofut l;kx¿ k|of]u u/L s'g} klg j:t', ljifo jf 36gfaf/] ul/g] Jojl:yt / 

j|mda4 cWoog ug'{nfO{ s] elgG5 < 

  pQ/ M j}1flgs cWoog  

 -v_ j}1flgs cWoogsf nflu ul/g] k|of]udf kl/jt{g x'g] sf/s (Factor) nfO{ s] elgG5 . 

  pQ/ M r/ (Variable) 

 -u_ cfwf/e"t PsfO slt vfnsf 5g\ < 

  pQ/ M cfwf/e"t PsfOx¿ & k|sf/sf 5g\ . 

#=  tnsf k|Zgx¿sf]pQ/ n]Vg'xf];\ M -5f]6f k|Zg_ 

 -s_ PsfO eg]sf] s] xf] <nDafO / lk08sf] :6\ofG88{ PsfOsf] gfd n]Vg'xf];\ . 

pQ/ M ef}lts kl/df0f dfkg ug{ k|of]u x'g] k|fdfl0fs kl/df0fnfO{ PsfO (Unit)  

elgG5 . nDafOsf] k|fdfl0fs PsfO ld6/ / lk08sf] k|fdfl0fs PsfO lsnf]u|fd xf] . 

 -v_ :jtGq r/ / cfl>t r/df @ cf]6f km/s n]Vg'xf];\ . 

  pQ/ M :jtGq r/ / cfl>t r/df km/s . 

:jtGq r/ cfl>t r/ 

!=  cg';Gwfgsf] j|mddf cg';Gwfgstf{ 

 jf j}1flgsn] kl/jt{g -x]/km]/_ ug{ 

 ;Sg] r/nfO{ :jtGq r/ elgG5 . 

@=  :jtGq r/ sf/s xf] . 

!= :jtGq r/af6 k|efljt x'g] 

 r/x¿nfO{ cfl>t r/ elgG5 . 

@=  cfl>t r/ c;/ xf] . 

 -u_ lsg 3gTjsf] PsfOnfO{ tThGo PsfO elgG5 < 

pQ/ M k|lt PsfO cfotgdf x'g] j:t'sf] lk08nfO{ 3gTj elgG5 . o;df lk08-s]hL_ 

tyf nDafO -ld6/_, rf}8fO-ld6/_ / df]6fO-ld6/_ sf PsfOsf] ;+of]hg ePsf] x'G5 . 

To;}n] 3gTjsf] PsfOnfO{ tThGo PsfO elgG5 . 

$=  tnsf k|Zgx¿sf] hjfkm lbg'xf];\ M -nfdf k|Zgx¿_ 

-s_ ef}lts Ps¿ktfsf] l;¢fGt eg]sf] s] xf] < s:tf ;dLs/0fx¿ dfGo x'G5g\ < tnsf] 

;dLs/0fsf] ;dLs/0fdf dfGo 5 ls 5}g kQf nufpg'xf];\ .  
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  v
2
 = u

2
 + 2as 

pQ/ M ef}lts ;dLs/0fdf b'j}tkm{ -bfofF / afofF_ sf] kl/0ffdx¿sf] PsfO ;dfg  

x'g'k5{ . o;}nfO{ PsfO Ps¿ktfsf] l;4fGt (Principle of homogeniety) elgG5 

.;dLs/0fdf ef}lts kl/df0fsf PsfOx¿ /fVbf b'j}tkm{sf ef}lts kl/df0fsf] PsfOdf 

Ps¿ktf sfod ePsf] cj:yfdf ;dLs/0f dfGo x'G5 . 

 lbPsf] ;dLs/0f dfGo 5 ls 5}g egL k/LIf0f ubf{ 

 v
2
 = u

2
 + 2as 

 (m/s)
2
=(m/s)

2
+m/s

2
x m 

 m
2 
/s

2
 = m

2 
/s

2
 + m

2 
/s

2
 

dflysf] ;dLs/0fsf] k/LIf0f ubf{ bfofF / afofF b'j}tkm{sf kl/0ffdx¿sf] PsfOdf 

Ps¿ktf /x]sfn] of] ;dLs/0f dfGo x'G5 .  

 -v_ cfwf/e"t PsfO / tThGo PsfOdf tLg cf]6f km/s n]Vg'xf];\ . tnsf PsfOdWo]  

s'g s'g PsfO cwf/e"t / s'g s'g tThGo x'g 5'6\ofpg'xf];\ M lsnf]u|fd, h'n kf:sn, 

PlDko/ 

cfwf/e"t PsfO tHoGo PsfO 

!=  cfwf/e"t PsfOx¿ cGo 

 PsfOdf e/ kb{}gg\ . 

@=  cfwf/e"t PsfOnfO{ cGo 

 PsfOdf 6'j|mØfpg ;lsFb}g . 

#=  cfwf/e"t PsfO & cf]6f 5g\ . 

!=  tThGo PsfOx¿ To;df ;dfj]z 

 ePsf cfwf/e"t PsfOdf e/k5{g\ . 

@=  tThGo PsfOx¿nfO{ PseGbf a9L 

 cfwf/e"t PsfOdf 6'j|mØfpg ;lsG5 . 

#=  tThGo PsfOx¿ w]/} 5g\ . 

  cfwf/e"t PsfO Ö  lsnf]u|fd / PlDko/ 

   tThGo PsfO  Ö h'n / kf:sn 
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@=!= kl/ro 

zf/Ll/s agf]6, jf;:yfg / zf/Ll/s k|lj|mofsf cfwf/df s]xL hgfj/x¿ ;dfg x'G5g\ eg] s]xL 

leGg x'G5g\, xl/ts0f ePsf jg:kltx¿ :jkf]ifs x'G5g\ eg] cGo hLjx¿ k/kf]ifs x'G5g\ . 

o'lUngf, kf/fd]l;odnufotsf ;"Id hLjx¿sf] hLjg k|lj|mof ;fdfGo lsl;dsf] x'G5 eg] 

:tgwf/L hLjx¿df ljsl;t hLjg k|lj|mof x'G5 . logLx¿df kfOg] ljz]iftfx¿ zf/Ll/s agf]6, 

vfgf vfg] k|lj|mof, k|hgg / j|md ljsf; cflbsf cfwf/df ;hLjx¿nfO{ ljleGg ;d"xdf 

56\ofpg ;lsG5 . Pp6} k|s[lt / u'0f ePsf ;hLjx¿nfO{ Pp6} ;d"x agfO{  

/flvG5 . o;/L ;hLjx¿nfO{ ltgLx¿df kfOg] ;dfg / c;dfGf ljz]iftfx¿sf cfwf/df ;d"x 

/ pk;d"xdf ljefhg ul/g] k|lj|mofnfO{ ;hLjsf] juL{s/0f elgG5 . 

 

;hLjx¿sf] juL{s/0f (Classification of Living Beings) 
 

An  ljlzi6 p2]Zo (Specific Objectives) 
 

o; kf7sf] cGTodf l;sf?x¿ lgDg sfo{ ug{ ;Ifd x'g'x'g]5 M 

 hLjx¿sf] låkbLo gfdfs/0f k|0ffnL -binomial system of nomenclature_ sf] 

kl/ro lbg / o;sf cfwf/df hLjx¿sf] j}1flgs gfd n]Vg  

 hflt -Genus_ / k|hflt -Species_ nfO{ kl/eflift ug{  

 kfFr hut\ k|0ffnLcg';f/ hLjx¿sf] juL{s/0fsf] cjwf/0ff :ki6 kfg{ / hut\sf] 

juL{s/0f u/L l8lehg jf kmfOndsf ljz]iftfx¿ pbfx/0f;lxt j0f{g ug{  

 ;al8lehg PlGhof]:kd{sf] ju{ (Class) ;Dd juL{s/0f u/L ju{x¿lar t'ngf ug{  

 ;a kmfOnd el6{a]|6fsf] ju{ (class) ;Dd juL{s/0f u/L ju{x¿lar t'ngf ug{  

 hLjx¿sf] juL{s/0f;Fu j|md ljsf;sf] ;DaGw JofVof ug{ 

kf7 

@ 
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36gf cWoog  

/f];g / pgsf] efO laxfg 6xNg hfFb} lyP ./f];gsf] efOn] 

cfk\mgf] glhs} s]xL cgf}7f] hLj b]v]/ lrRofpFb} eg] ―bfO 

x]g'{xf];\ t ;]tf] la?jf‖ /f];gn] efOnfO{ ;DemfpFb} eg] ―of] 

la?jf xf]Og kmGhfO xf]‖ . /f];gsf] efO crDd k/] 

―kmGhfO < t/ of] t la?jf h:t} b]lvG5 t‖/f];gn] pQ/ 

lbP, ―;+;f/df hgfj/ / la?jf dfq} geP/ w]/} lsl;dsf 

hLjx¿ kfOG5g\, JofS6]l/of / kmGhfO h:tf ;"Id hLjx¿ kfOG5g\ . w]/} lsl;dsf 

hLjx¿ Ps}k6s cWoog ug{ ;lsFb}g . To;}n] logLx¿sf] juL{s/0f ug{ cfjZos 5 . 

 ;hLjx¿sf] juL{s/0fsf] dxŒj 

 ;hLjx¿sf] juL{s/0fsf cWoogaf6 lgDglnlvt tYox¿ yfxf kfpg dbt u5{ M 

 -s_ hLjx¿sf] juL{s/0fn] j|mdljsf;;DaGwL tYox¿ kQf nufpg dbt u5{ . 

 -v_ o;sf] dbtaf6 ;hLjx¿sf af/]df 5f]6f] ;dodf g} cWoog ug{ ;lsG5 . 

 -u_ o;n] ubf{ ;hLjx¿sf] j}1flgs gfdfs/0f ug{ ;lhnf] x'G5 . 

 -3_ o;n] ;hLjx¿sf] k|fs[lts ;DaGwsf af/]df JofVof u5{ . 

 -ª_ o;n] ;hLjx¿sf] cWoognfO{ ;lhnf] / j}1flgs agfpF5. 

2.2 b'O{ kbLo gfds/0f k|0ffnL (Binomial system of nomenclature) 

hLjsf] juL{s/0f ug]{ k|lj|mofdf sf/f]n; lnlgo;(Carolus Linnaeus ) n] ;hLjx¿nfO{ hGt' 

hut\ (Animal Kingdom) / jg:klt hut\ (Plant Kingdom) u/L b'O{ hut\df ljefhg  

u/] . ;fy} ;hLjx¿sf] b'O{ kbLo gfdfs/0f k|0ffnLsf] ;'?jft u/] . o;/L ;hLjx¿sf] juL{s/0f 

tyf j}1flgs gfdfs/0f ug]{ klxnf] JolSt Linnaeus ePsfn] pgnfO{ Father of Modern 

Taxonomy elgG5 . 

sf/f]n; lnlgo;n] hGt' tyf jg:kltsf] gfdfs/0f ubf{ Nofl6g efiffsf b'O{cf]6f zAbsf] k|of]u 

u/]sf lyP . h:fdf klxnf] Genus (Generic Name) / bf];|f] Species /x]sf 5g\ . o;/L 

;hLjx¿nfO{ h]g]l/s / :k]l;kms b'O{cf]6f gfdaf6 gfdfs/0f ug]{ k|lj|mofnfO{ b'O{ kbLo 

gfdfs/0f k|0ffnL elgG5 . of] j}1flgs gfdfs/0f k|0ffnL xf] . o; k|0ffnLcg';f/ gfdfs/0f 

ubf{ Genus / species sf] k|of]u ul/G5 . Genus sf] klxnf] cIf/nfO{ capital / species sf] 

lrq 2.1 
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klxnf] cIf/nfO{ Small letter df n]lvG5 . o;sf ;fy} gfd n]lv;s]kl5 b'j}nfO{ 5'6\6f5'6\6} 

underline ul/G5 eg] 6fOk ubf{ italic font df n]lvG5 . 

gfd j}1flgs gfd  

tf]/L (Mustard)  Brassica campestris 

s]/fp (Pea) Pissum sativum 

ds} (Maize)  Zea mays 

wfg (Paddy) Oryza sativa 

cfn' (Potato) Solanum tuberosum 

af3 (Tiger) Panthera tigris 

dflg; (Man) Homo sapiens 

la/fnf] (Cat)  Felis catus 

s's'/ (Dog)  Canis lupus 

ufO{ (Cow) Bos Taurus 

l;+x (Lion)  Panthera leo 

;hLjx¿df kfOg] u'0fx¿sf cfwf/df Kingdom , Phylum, Class , Order, Family, Genus, 

Species u/L ljleGg txdf juL{s/0f ul/G5 . 

 

Kingdom 

Phylum/Division 

Class 

Order 

Family 

Genus 

Species 
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juL{s/0fsf] o; rf6{df hlt dflylt/ uof] w]/} ;hLjx¿ ;d]l6G5g\ eg] tNnf] txlt/ cfpFbf 

ljz'4 lglZrt k|hfltnfO{ dfq ;d]6\5 . 

Species: k|foM Ps} lsl;dsf ljz]iftfx¿ ePsf ;hLjx¿sf] ;d"x h'g Pscfk;df k|hgg 

ug]{ Ifdtf /fV5g\, To;nfO{ :k]l;h elgG5 . of] Taxonomy sf] ;a}eGbf ;fgf] PsfO xf] . 

Genus: ;a}eGbf a9L u'0fx¿ ldNg] k|hfltx¿sf] ;d"xnfO{ lhg; (Genus) elgG5 . juL{s/0f 

ubf{ o;nfO{ Family eGbf tn / :k]l;heGbf dfly /flvG5, h:t} M lhg; Soflg; (Canis) 

cGtu{t s's'/, :ofn, Ajf;f] cflb h:tf hgfj/x¿ kb{5g\ . 

2.3  kfFr hut\ juL{s/0f k|0ffnL (Five kingdom system of classification) 

jftfj/0fdf cfFvfn] b]Vg g;lsg] ;"Id hLjb]lv lnP/ clt ljzfn hLjx¿ klg kfOG5g\ . oL 

hLjx¿sf] sf]if, zf/Ll/s agfj6, kf]if0f ljlw, sf]ifleQf cflbsf cfwf/df Robert Harding 

whittaker n] kfFrcf]6f hutdf juL{s/0f u/]sf5g\ . ;hLjx¿sf] juL{s/0f ug{sf nflu 

ljleGg j}1flgsx¿n] km/s km/s juL{s/0f k|0ffnLsf] l;kmfl/; u/]sf 5g\ . xfn b'O{ hut\ 

k|0ffnLeGbf kfFr hut\ k|0ffnL a9L k|rngdf cfPsf] kfOG5 . b'O{ hut\ k|0ffnLn] lgDglnlvt 

;hLjx¿sf af/]df k|i6;Fu JofVof u/]sf] kfOFb}g M  

1. k|f]sfl/of]6\; / o'Sofl/of]6\; ;hLjnfO{ k|i6;Fu 5'6\ofPsf] 5}g .  

2. Pssf]ifLo / ax'sf]ifLo ;hLjnfO{ 5'6\ofPsf] 5}g .  

3. k|sfz ;+Zn]if0f ug{ ;Sg] PNuL / ug{ g;Sg] kmGhfOnfO{ k|i6;Fu 5'6\ofPsf] 5}g .  

4. ;a} ;hLjx¿nfO{ ;d]6\g ;s]sf] 5}g . 

b'O{ hut\ k|0ffnLsf sdLsdhf]/Lx¿ x6fpg / ;hLjx¿sf] juL{s/0fnfO{ a9L ;fGble{s / 

j}1flgs agfpg kfFr hut\ k|0ffnL] k|rngdf cfPsf] kfOG5 . KffFr hut\ juL{s/0f k|0ffnLsf] 

cjwf/0ff ;g\ 1969 df cd]l/sL 6ofS;f]gf]ld:6 /f]af6{ Pr lj6]s/ (Robert Harding 

Whitaker_ n] NofPsf x'g\ . 

o; k|0ffnLn] a9LeGbf a9L ;hLjx¿nfO{ juL{s/0fdf ;d]6\g] k|of; u/]sf] 5 .;Dk"0f{ 

;hLjx¿nfO{ sf]ifsf] lsl;dsf] cfwf/df b'O{ efudf 5'6\ofOPsf] 5 . k|f]Sofl/cf]l6s sf]if ePsf 

;hLjx¿nfO{ hut df]g]/fdf /flvPsf] 5 . afFsL ;hLjx¿nfO{ sf]ifsf ;ª\Vof  

-Pssf]ifLo÷ax'sf]ifLo_ sf] cfwf/df Pssf]ifLo ;hLjx¿nfO{ hut k|f]l6:6fdf /flvPsf]  

5 . afFsL ax'sf]ifLo ;hLx¿nfO{ sf]ifleQfsf] pkl:ylt / cg'kl:yltsf] cfwf/df 5'6\ofOPsf] 

5 . sf]ifleQf ePsf ;hLjx¿nfO{ kf]if0f ljlwsf] cfwf/df k'gM b'O{ efudf afFl8Psf] 5 . 
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:jkf]ifs / sf]ifleQf ePsf ;hLjx¿nfO{ hut KnfG6L t/ k/kf]ifs sf]ifleQf ePsf 

;hLjx¿nfO{ hut kmGhfO{df /flvPsf] 5 . o;}u/L sf]ifleQf gePsf ;hLjx¿ h;n] 

kfl/l:ylts k|0ffnLdf pkef]Stfsf] e"ldsfdf x'G5g\, ltgnfO{ hut Plgd]lnofdf /flvG5 . 

 

1. hut\ M df]g]/f (Kingdom : Monera) 

df]g]/f hut\cGtu{t ;a} k|f]Sofl/cf]l6s ;"Id ;hLjx¿ Kfb{5g\ .df]g]/fdf kg]{ hLjx¿ 

k|f]Sofl/cf]l6s sf]if x'G5g\ . logLx¿sf sf]ifdf h]g]l6s d]6]l/Pn l8clS;/fOjf] Go'lSns Pl;8 

Deoxyribonucleic acid (DNA) ;fO6f]KnfHd d} x'G5 . logLx¿df ;+ul7t Go'lSno; x'Fb}g . 

logLx¿ k|lts"n cj:yfdf klg afFRg ;S5g\ . logLx¿ :jkf]lift, k/hLjL / l;Djfof]l6s x'G5g\ 

. pbfx/0fM AofS6]l/of 

 

lrq 2.2 AofS6]l/of 

;hLjx¿  

k|f]Sofl/cf]l6s  

1. hut df]g]/f  o'Sofl/cf]l6s  

Pssf]ifLo   

2. hut k|f]l6:6f  
ax'sf]ifLo 

sf]if leQfsf] 

pkl:ylt  

k/kf]ifs -ljR5]bs_  

4. hut kmGhfO{  

:jkf]ifs  

5.  hut KnfG6L  

sf]if leQfsf] cg'kl:ylt 

-pkef]Stf_ 

3. hut Plgd]lnof   
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2. hut\ M k|f]l6:6f (Kingdom: Protista) 

k|f]l6:6f hut\cGtu{t Pssf]ifLo ;hLjx¿ Kfb{5g\ .o; hut\df kg]{ hLjx¿ o'sfl/of]l6s  

x'G5g\ . logLx¿sf] sf]ifdf Go'lSno; x'G5 . o; hut\df kg]{ k|fo hLjx¿ Pssf]ifLo x'G5g\ . 

logLx¿sf z/L/df gSsnL v'6\6f l;lnof, ˆnfh]nf x'G5 h:fsf] dbtn] lxF8 \8'n u5{g\ . s]xL 

hLjx¿ k/hLjL x'G5g\ eg] s]xL k/kf]ifs x'G5g\ . logLx¿sf] k|hgg cd}y'lgs / d}y'lgs b'j} 

tl/sfaf6 x'G5 . o; hut\sf pbfx/0fx¿ cldaf, o'lUngf, kf/fd]l;od cflb x'g\ . 

3.  hut\ M kmGhfO{ (Kingdom: Fungi) 

o; hut\cGt{ut 9';L, Rofp h:tf ;hLjx¿ Kfb{5g\ . logLx¿ ax'sf]ifLo ljR5]bs 

(multicellular decomposer) x'g\ . kmGhfO{ hut\cGtu{tsf hLjx¿ xl/ts0f gePsf 

Pssf]ifLo -lo:6_ tyf ax'sf]ifLo ;hLjx¿ -Rofp, 9';L_ kb{5g\ . oL ;hLjx¿ k|foh;f] 

Saprotrophic x'G5g\ cyf{t\ logLx¿n] ;8]un]sf÷s'lxPsf h}ljs j:t'af6 vfgf k|fKt u5{g\ . 

logLx¿sf] z/L/ yfNjfO8 (thalloid) x'G5 cyf{t\ logLx¿sf] h/f, kft, 8fF8 5'l6\6Psf  

x'Fb}gg\ . logLx¿sf] z/L/ dfO;]lnodaf6 ag]sf] x'G5 . logLx¿df cd}y'lgs / d}y'lgs b'j} 

tl/sfaf6 k|hgg x'G5 . logLx¿n] UnfOsf]h]gsf] ¿kdf vfgfnfO{ ;~ro u5{g\ . 

 o; hut\sf pbfx/0fx¿ M Do's/ (Mucor), lo:6 (yeast), Rofp cflb x'g\ . 

 

lrq 2.3 

4. jg:klt hut (Plantae Kingdom) 

tkfO{Fn] cfˆgf] 3/ j/k/ s:tf s:tf la?jfx¿ b]Vg'ePsf]5 < s] ;a} la?jfx¿ Ps} lsl;dsf 

x'G5g\ < 

 s]sf] cfwf/df km/s km/s la?jfx¿ klxrfg ug'{x'G5 < 
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 s]/fp  d; :kfO/f]ufO/f 

lrq 2.4 

jg:klt hutcGtu{t w]/} lsl;dsf la?jfx¿ k5{g\ . o;cGtu{t Pssf]ifLob]lv ax'sf]ifLo, 

xl/t s0f (chlorophyll) ePsf la?jfx¿ k5{g\ . logLx¿sf] sf]ifdf x'g] sf]if leQf ;]n'nf]h 

(cellulose) n] ag]sf] x'G5 . logLx¿ :jkf]lift (autotrophs) x'G5g\ . oL jg:kltx¿dWo] s'g} 

k"mn k'mNg] / s'g} k"mn gk'mNg] x'G5g\ . SnfdfO8f]df]g;, d;, plgpF h:tf la?jfx¿sf] k"mn  

k'mNb}g . t/ ;Nnf], s]/fp, ds} h:tf la?jfx¿sf] k"mn k'mN5 . zf/Ll/s agfj6sf cfwf/df 

jg:klt hutdf kg]{ la?jfx¿nfO{ cNuL (Algae), a|fof]kmfO6f (Bryophyta) / 6«flsof]kmfO6f 

(Trachaeophyta) ul/ d'Vo tLg l8lehgdf ljefhg ul/Psf] 5 . 

1. cNuL (Algae) 

o; l8lehgdf kg]{ la?jfx¿sf] h/f sf08 / kft 5'6\6fpg ;lsFb}g . oL la?jfx¿sf] 

z/L/nfO{ yfn;\ (Thallus) elgG5 . oL la?jfx¿sf] sf]ifdf sf]ifleQf / Snf]/f]lkmn  

x'G5 . To;}n] oL la?jfx¿ l8lehg cNuLcGtu{t k5{g\ .oL jg:kltx¿ Pssf]ifLo tyf 

ax'sf]ifLo x'G5g\ . logLx¿ :jkf]lift x'G5g\\ . logLx¿n] :6fr{sf] (starch) sf] ¿kdf vfgf 

hDdf u5{g\ . logLx¿sf] sf]ifsf] sf]if leQf(cell wall) ;]n'nf]hn] ag]sf] x'G5 . d}y'lgs 

jf cd}y'lgs k|hgg\ u5{g\ . oL jg:kltx¿ kf]v/L, gbL, ;d'b| / cf]l;nf] 7fpFdf kfOG5 . 

SnfdfO8f]df]g;, eNeS;, :kfO/f]ufO/f o'nf]ly|S;,k\mo's; cflb o; l8lehgsf pbfx/0fx¿ 

x'g\ . 

  

 SnfdfO8f]df]g;   eNeS; 

lrq 2.5 
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2. l8lehg M a|fof]kmfO6f (Bryophyta) 

a|fof]kmfO6fcGtu{t kg]{ jg:kltx¿ ax'sf]ifLo x'G5g\ . oL la?jfx¿ cf]l;nf] 7fFpdf  

kfOG5g\.logLx¿ :jkf]lift x'G5g\ .s'g} la?jfsf] z/L/ yfn; x'G5 eg] s'g} la?jfsf] 

z/L/ /fOHjfO8, sf08 / ;fwf/0f kftdf ljeflht x'G5 . oL la?jfx¿df Eof:s'n/ tGt' 

(Vascular tissue) x'Fb}g . 

oL la?jfx¿df cd}y'lgs / d}y'lgs b'a} lsl;dsf] k|hgg\ x'G5. cd}y'lgs k|hgg\ 

:kf]?n];g ljlwaf6 k|hgg\ x'G5 . :kf]/af6 cd}y'lgs k|hgg\ ug]{ la?jfnfO{ :kf]/f]kmfO6 

elgG5 . :kf]/ cª \s'/0f eP/ Uofd]6f]kmfO6 aG5 . Uofd]6f]kmfO6n] Uofd]6 pTkfbg u5{ 

.Pp6} la?jfdf :kf]/f]kmfO6 / Uofd]6f]kmfO6 Pskl5 csf]{ u/L k"/f x'G5 . o:tf] 

hLjgrj|mnfO{ cN6/g];g ckm h]g]/];g (alternation of generation) elgG5 . 

logLx¿sf] hLjgrj|mdf Uofd]6f]kmfOl6s h]g]/];g (Gametophytic generation) k|an 

(dominant) / :jtGq (Indendent) x'G5 . a|fof]kmfO6fcGtu{t kg]{ la?jfx¿nfO{ 

d}y'lgs k|hgg\sf] ;dodf uef{wfg x'g kfgL geO x'Fb}g . To;}n] logLx¿nfO{ peor/ 

(Amphibian plant) la?jf elgG5 . ds]{lG;of, d;, l/l;of cflb a|fof]kmfO6f 

l8lehgcGtu{t k5{g\.  

  

lrq 2.6a|fof]kmfO6fdf kg]{ la?jfx¿ 

lj|mofsnfk 2.1 M d;sf] cjnf]sg 

1.  leQfx¿ jf ?vsf] 7'6fx¿df pd|]sf] d;sf] la?jf lng'xf];\ . 

2.  o;sf ljleGg efux¿sf] cjnf]sg ug'{xf];\ / o;sf ljleGg efux¿ klxrfg 

 ug'{xf];\ . 

3.  cjnf]sgsf cfwf/df o;sf ljz]iftfx¿ l6kf]6 ug'{xf];\ . 

4.  OG6/g]6sf] ;xof]udf o;sf cGo ljz]iftfx¿ klg vf]hL ug'{xf];\ . 

 

  
ds]{lG;of

, d;, 
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3. l8lehg M 6«flsof]kmfO6f (Tracheophyta) 

l8lehg 6«flsof]kmfO6fcGtu{t k"mn gk'mNg] plgpF, ;fgf emf/kft, a'6\ofgb]lv clt 7'nf / 

ljsl;t la?jfx¿ klg k5{g\ . oL la?jfx¿df Eof:s'n/ tGt' hfOnd (Xylem) / ˆnf]Od 

(phloem) x'G5, h;n] kl/jxg u5{ . la?jfsf] zf/Ll/s agfj6sf] cfwf/df l8lehg 

6«flsof]kmfO6fcGtu{t kg]{ la?jfx¿nfO{ 6]l/8f]kmfO6f, lhDgf]:kd{ / PlGhcf]:kd{ u/L tLgcf]6f 

;a l8lehgdf ljefhg ul/Psf] 5 . 

;a l8lehg M 6]l/8f]kmfO6f (Pteridophyta) 

o; ;d"xcGtu{t kg]{ la?jfx¿df h/f, sf08 / kft :ki6 b]lvG5 . oL la?jfx¿df k"mn k'mNb}g . oL 

la?jfsf kftx¿ KjfFv h:t} b]lvG5g\ . ;fdfGotofM logLx¿sf] sf08 /fOhf]d (Rhizome)sf] ¿kdf 

hldgd'lg /x]sf] x'G5 . oL la?jfx¿ cf]l;nf] / 5fofF k/]sf] 7fpFdf kfOG5g\ . oL la?jfx¿sf] lap 

x'Fb}g t/ h/f, sf08 / kft k|:6;Fu 5'6\l6Psf] x'G5 . KjfFv h:tf] kft, sd ljsl;t hldgd'lg kfOg] 

sf08 -/fOhf]d_ / ljsl;t h/fx¿ x'G5g\ . logLx¿df Eof:s'n/ tGt' -hfOnd / k\mnf]Od_ h:tf 

hl6n tGt'sf] ljsf; ePsf] x'G5 . oL la?jfx¿sf] kftsf] k5fl8k6\l6 v}/f] bfgf x'G5, h;nfO{ ;f]/; 

(sorus) elgG5 . ;f]/;df /x]sf :kf]/flGhodn] spore pTkfbg u5{ . ;f]/; x'g] kftnfO{ :kf]/f]lkmn 

elgG5 . :kf]/ pTkfbg ug]{ ePsfn] oL la?jfnfO{ :kf]/f]kmfO6 elgG5 . :kf]/ (spore) cª\s'/0f eP/ 

Uofd]6f]kmfO6 aG5 . Uofd]6f]kmfO6n] d}y'lgs k|hgg\sf nflu Uofd]6 pTkfbg u5{ . logLx¿sf] hLjg 

rj|mdf cN6/g];g ckm h]g]/];g (alternation of generation) x'G5 . oL la?jfx¿df :kf]/f]kmfO6 

k|an / nfdf] ;dosf] x'G5 .  

plgpF (fern), nfOsf]kf]l8od (lycopodium), l;nflhg]nf (selaginella) 6]l/; (pteris) cflb o; 

l8lehgdf kg]{ la?jfx¿ x'g\ . 

 

 plgpF 

 

 Sna d; 

lrq 2.7 6]l/8f]kmfO6fdf kg]{ la?jfx¿ 
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lj|mofsnfk 2.2M plgpFsf] cjnf]sg 

1. plgpFsf] la?jf h/f ;d]t pv]n]/ Nofpg'xf];\ . 

2. o;sf h/f, sf08 / kftsf] /fd|f];Fu cjnf]sg ug'{xf];\ . 

3. cjnf]sgsf] cfwf/df o;sf ljz]iftfx¿ l6kf]6 ug'{xf];\ . 

4. cjnf]sgsf cfwf/df rf6{k]k/df plgpFsf] ;kmf lrq sf]g'{xf];\ . 

5. cfk"mn] l6kf]6 u/]sf ljz]iftfx¿ / lstfadf lbOPsf ljz]iftfx¿ t'ngf ug'{xf];\ . 

;a l8lehg M lhDgf]:kd{ (Gymnosperm) 

lhDgf]:kd{df kg]{ la?jfx¿ k"mn k'mNg] la?jf x'g\ t/ logLx¿df jf:tljs k"mnsf] ;6\6f sf]g (cone) 

x'G5 . kmnljgfsf] gfª\uf] lap x'G5 . la?jfsf] ljsf;j|mddf lhDgf]:kd{ lap pTkfbg ug]{ klxnf] 

la?jf xf].oL la?jfx¿df jf:tljs k"mnsf] ;6\6f sf]g (cone) x'G5 . logLx¿df efn] sf]g / kf]yL 

sf]g 5'6\6f5'6\6} x'G5 . To;}n] logLx¿ Pslnª\uL (unisexual) x'G5g\ . kf]lng];g (pollination) 

xfjfsf] dfWodaf6 x'G5 . sf]g¿kL k"mndf cf]e/L (ovary) x'Fb}g, h;n] ubf{ kmn nfUb}g . To;}n] lap 

kmnleq geO{ gfª\uf] (naked) x'G5 . logLx¿sf] kft nfDrf] / l;of] h:tf] ltvf] x'G5 . k|foM 

la?jfx¿sf] sf08 xfFuflaFuf gePsf] ;'l/nf x'G5g\ . sf08nfO{ aflx/af6 afSnf] af]j|mfn] 5f]k]sf] x'G5 . 

k|foM la?jfx¿ ;f]nLcfsf/sf x'G5g\ . oL la?jfx¿sf] h/fx¿ hldgdf 6f9f;Dd k}mlnPsf x'G5g\ .  

pbfx/0f M ;fOs; (cycas), ;Nnf] (pinus) 

 

lrq 2.8 M ;fOs;, w'kL, ;Nnf] 

 

;a l8lehg M PlGhcf]:kd{ (Angiosperm) 
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PlGhcf]:kd{df kg]{ la?jfx¿df jf:tljs k"mn k'mN5g\ . loglx¿sf] lap kmnleq x'G5 . oL la?jfx¿ 

jg:klt hutsf ;a}eGbf ljsl;t la?jfx¿ x'g\ . oL la?jfx¿ kfgL / hldg ;a}lt/ kfOG5g\ . oL 

la?jfx¿df ljsl;t h/f, sf08 / kft x'G5g\ . oL la?jfx¿df jf:tljs ljsl;t k"mn x'G5g\ . 

k"mndf cf]e/L / cf]Eo'n (ovule) b'j} x'G5 . s'g} la?jf b'Olnª\uL (bisexual) x'G5g\ eg] s'g} 

Pslnª\uL (unisesxual) klg x'G5g\ . k/fu;]rg xfjf, kfgL, ls/fx¿ tyf hgfj/x¿sf] dfWodaf6 

x'G5 . oL la?jfx¿sf] kmnleq lap x'G5 . 

;'Gtnf, ds}, s]/f, wfg, e6df; kfgLdf kfOg] hns'DeL, n]Dgf, lkl:6of cflb o; ;j l8lehgcGtu{t 

k5{g\ . lapdf kfOg] sf]l6ln8gsf] cfwf/df PlGhcf]:kd{nfO{ df]gf]sf]l6ln8g (monocotyledon) / 

8fOsf]l6ln8g (dicotyledon) u/L b'O{cf]6f Snf;df afFl8Psf] 5 . 

df]gf]sf]l6ln8g (Monocotyledon) 

df]gf]sf]l6ln8g ;d"xdf kg]{ la?jfx¿sf kft nfdf] ;nSs k/]sf x'G5g\ . kftdf g;fx¿ ;dfgfGt/ 

¿kdf cjl:yt 5g\ . oL la?jfsf h/fx¿ ;a} a/fa/ / Ps} 7fpFaf6 lgl:sPsf e'mKk k/]sf x'G5g\ . o; 

Snf;cGtu{t kg]{ la?jfsf kftdf ;dfgfGt/ e]g];g (Parallel Venetion) x'G5 . h/f e'mKk k/]sf] 

(fibrous root) u'R5] h/f x'G5 . sf08 vf]j|mf] x'G5 . sf08df ufF8fx¿ (Nodes) :ki6 b]lvG5g\ . ufF7f]af6 

kft lg:s]sf] x'G5 . sf08nfO{ kftsf] cfj/0fn] 5f]k]sf] x'G5 . hfOnd / ˆnf]Od tGt' ldn]/ ag]sf 

ef:s'n/ aG8n (vascular bundle) sf08df 5l/P/ /x]sf x'G5g\ . k"mnsf efux¿ tLg jf tLgsf] 

u'0ffª\ssf] ;ª\Vofdf x'G5g\ . logLx¿sf] kmn leq lap x'G5 . lapdf Pp6f dfq sf]l6ln8g  

x'G5 . logLx¿ kfgL / hldg ;a} 7fpFdf kfOG5g\ . ux'F, pv', s]/f, hf} afF; cflb o; Snf; cGtu{t k5{g\ 

. 

      

   afF;  ds}   s]/f 

lrq 2.9 df]gf]sf]l6ln8g la?jfx¿ 
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lj|mofsnfk 2.3 M ux'Fsf] af]6sf] cjnf]sg 

1. h/f ;d]tsf] ux'Fsf] af]6 Nofpg'xf];\ . 

2. o;sf h/f, sf08, kft, k"mn, kmn / lapsf] /fd|f];Fu cjnf]sg ug'{xf];\ . 

3. cjnf]sgsf] cfwf/df o;sf kftdf /x]sf g;fx¿sf] cjl:ylt, h/fsf] k|sf/, k"mnsf efux¿ 

/ lapsf ljz]iftfx¿ l6kf]6 ug'{xf];\ . 

4. cjnf]sgsf cfwf/df rf6{k]k/df ds}sf] af]6sf] ;kmf lrq sf]g'{xf];\ . 

5. cfk"mn] l6kf]6 u/]sf ljz]iftfx¿ / lstfasf ljz]iftfx¿ t'ngf ug'{xf];\ . 

6. ux'FnfO{ cfwf/ dfgL df]gf]sf]l6ln8gsf ljz]iftfx¿sf] ;"rL tof/ ug'{xf];\ 

8fOsf]l6ln8g (Dicotyledon) 

8fOsf]l6n]8gdf kg]{ la?jfx¿sf kftx¿ km/flsnf x'G5g\ . kftdf Pp6f d'Vo g;f / d'Vo g;faf6 

zfvf k|zfvfx¿ lgl:sP/ kftsf] n]ldgf e/L hfnf] h:t} u/L k}mlnPsf] x'G5 . logLx¿sf] Pp6f d"n 

h/f / cGo zfvf h/fx¿ x'G5 . oL la?jfsf lapdf b'O{cf]6f sf]l6ln8g x'G5 . oL la?jfx¿sf] ;fOh 

;fgf emf/kftb]lv w]/} 7'nf ?v;Ddsf x'G5g\ . logLx¿sf] d"n h/f k|0ffnL (Tap root system) x'G5 

. sf08 vFlbnf] / b/f] x'G5 . w]/} h;f] la?jfsf] sf08df sf7 x'G5 . sf08df ufF7fx¿ :ki6 b]lvFb}g . 

ef:s'n/ aG8n sf08sf] jl/kl/ l/ªsf] ¿kdf x'G5 . kftdf hflnbf/ e]g];g (Reticulate venation) 

x'G5 . Psn jf ;+o'St lsl;dsf] kft x'G5 . kftdf 8fF7 -Petiole_ x'G5 . k"mnsf efux¿ rf/ jf 

rf/sf] u'0ffª\ssf] ;ª\Vofdf x'G5 . k"mn Pslnª\uL jf b'Olnª\uL x'G5g\ . s'g}df :jk/fu;]rg x'G5 eg] 

s'g}df xfjf, kfgL, hgfj/ cflbsf] dbtn] k/fu;]rg x'G5 . la?jfsf] kmnleq lap x'G5 . lapdf b'O{ 

cf]6f sf]l6ln8g (Cotyledons) x'G5 . e6df;, tf]/L, s]/fp, ;'Gtnf, cfFk, rgf, af]8L, l;dL, km;L{ 

cflb o; Snf;cGtu{t k5{g\ . 

    

   tf]/L   ;'Gtnf    l;dL 

lrq 2.10 
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lj|mofsnfk 2.4 M s]/fpsf] cjnf]sg 

1 Pp6f srf}/fdf s]xL s]/fpsf] lap lehfpg'xf];\ . 

2 lelh;s]kl5 Pp6f lapsf] aflx/L af]j|mf 5f]8fpg'xf];\ / To;df sltcf]6f sf]l6ln8g 5g\ 

cjnf]sg ug'{xf]; / sfkLdf l6kf]6 ug'{xf];\ . 

3 s]/fpsf] h/f;d]tsf] la?jf lng'xf];\ .  

4 o;sf h/f, sf08, kft, k"mn, kmn / lapsf] /fd|f];Fu cjnf]sg ug'{xf];\ . 

5 cjnf]sgsf] cfwf/df o;sf kftdf /x]sf g;fx¿sf] cjl:ylt, h/fsf] k|sf/, k"mnsf 

efux¿ / lapsf ljz]iftfx¿ l6kf]6 ug'{xf];\ . 

6 cjnf]sgsf cfwf/df rf6{k]k/df s]/fpsf] af]6sf] ;kmf lrq sf]g'{xf];\ . 

hGt' hut (Kingdom Animalia) 

hGt' hutdf kg]{ ;a} hLjx¿sf] z/L/ sf]ifleQf gePsf o'Sofl/of]l6s sf]ifx¿ ldn]/ ag]sf]  

x'G5 . oL hLjx¿ k/kf]ifs x'G5g\ o; hutdf w]/} lsl;dsf hgfj/x¿ kfOG5g\ . o; hutdf kg]{ 

hgfj/x¿ Pscsf{;Fu zf/Ll/s agf]6, cfsf/, ¿k cflbdf km/s x'G5g\ . s'g} hgfj/df cl:yk~h/ x'G5 

eg] s'g} hgfj/sf] z/L/ s8f cfj/0fn] 9fs]sf] x'G5 . o;cGtu{t kg]{ s]xL hLjx¿df d]?b08 x'Fb}g, 

ltgLx¿nfO{ OGe6L{a|]6 -invertebrate) elgG5 . d]?b08 x'g] hLjx¿nfO{ el6{a|]6 -Vertebrate_ elgG5 . 

hGt' hutdf kg]{ hLjx¿nfO{ logLx¿sf] zf/Ll/s agfj6sf] cfwf/df kf]/Lkm]/f(Porifera), l;n]G6/]6f 

(Coelenterata), Kn]l6x]lNdlGy; (Platyhelminthes) lgdfy]lNdlGy; (Nemathelminthes) Plgln8f 

(Annelida), cfy|f]{kf]8f (Arthropoda), df]n:sf (Mollusca), OsfOgf]8df{6f (Echinodermata) / 

s8]{6f (Chordata) gf}+ cf]6f kmfOnddf juL{s/0f ul/Psf] 5 M 

1. kmfOnd M kf]/Lkm]/f (Phylum: Porifera) 

z/L/df w]/} l5b|x¿ x'g] hLjx¿ o; kmfOnddf k5{g\ . o; kmfOnddf kg]{ hgfj/x¿ klxnf] 

ax'sf]ifLo hLj x'g\ . logLx¿df tGt'sf] ljsf; ePsf] x'Fb}g . logLx¿sf] z/L/nfO{ b'O{kq] txn] 

9fs]sf] x'G5 . To;}n] o; ;d"xsf] hgfj/nfO{ l8Knf]Anfl:6s (diploblastic) elgG5 . z/L/el/ 

dl;gf l5b|x¿ x'G5g\, h;nfO{ cf]l:6of (ostia) elgG5 . z/L/sf] dflyNnf] efudf Pp6f 7'nf] 

l5b| klg x'G5, h;nfO{ cf]:s'nd (osculum) elgG5 . z/L/df ePsf] cfl:6ofaf6 kfgL leq 

hfG5 / cf]:s'ndjf6 aflx/ lg:sG5 . o;/L kfgL leq hfFbf logLx¿n] kfgLdf ePsf] 

vfgfnfO{ ;f];]/ lnG5g\ . logLx¿n] z/L/sf] ;txaf6 :jf; k|Zjf; u5{g\ .logLx¿ kfgLleq 

s'g} j:t'df 6fFl;P/ /x]sf x'G5g\ . ;fdfGotof logLx¿n] rfn b]vfpFb]gg\ . :kf]Gh sf]ifsf] 

;xotfn] 6fFl;Ps} j:t'df ptfptf ;/]/ rfn b]vfpF5g\ . oL hLjx¿df l/h]g]/];g Ifdtf 
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(Regeneration capacity) pRr x'G5 . To;}n] logLx¿df cd}y'lgs / d}y'lgs b'j} lsl;dsf] 

k|hgg\ x'G5 . cd}y'lgs k|hgg\ al8ª jf |̂ofUd]G6];g ljlwaf6 x'G5 . d}y'lgs k|hgg\sf nflu 

Uofd]6 pTkfbg u5{g\ . logLx¿sf] z/L/nfO{ h'g} lbzfaf6 sf6\bf a/fa/ b'O{ efudf ljefhg 

ug{ ;lsG5 . To;}n] logLx¿sf] z/L/n] /]l8Pn l;d]6«L -Radial symmetry) b]vfpF5 . :kf]Gh, 

No'sf];f]n]lgof (Leucosolenia) xfOnf]lgdf (Hylonema), lSncf]gf (Cliona), :kf]lGhnf, 

;fOsf]g, o':kf]lGhof cflb hgfj/x¿ o; kmfOndcGtu{t k5{g\ .  

  

 :kf]lGhnf    ;fOsf]g   :kf]Gh 

lrq 2.11 

2. kmfOnd M l;n]G6/]6f (Phylum:Coelenterata) 

o; kmfOnddf kg]{ hgfj/x¿ ax'sf]ifLo tyf l8Knf]Anfl:6s (diploblastic) x'G5g\ . logLx¿ 

tGt' ljsf; ePsf klxnf] hgfj/ x'g\ . logLx¿sf] z/L/leq vf]j|mf] gnL x'G5, h;nfO{ 

l;nG6]/g (coelenteron) elgG5 . logLx¿sf] z/L/dfd'v (mouth) dfq x'G5 . d'vsf] jl/kl/ 

6]G6fsN; (tentacles) x'G5g\ . 6]G6fsN;sf] dbtn] vfgf vfg] /lxF8\8'n ug]{ u5{g\ . logLx¿n] 

z/L/sf] ;txaf6 ;f; k]m5{g\ . logLx¿n] d}y'lgs / cdy'lgs b'j} tl/sfaf6 k|hgg u5{g\ . 

cd}y'lgs k|hgg al8ª ljlwaf6 u5{g\ . oL hgfj/ kf]v/L, tfn tyf ;d'b|df kfOG5g\ . 

logLx¿sf] z/L/n] /]l8on l;d]6«L (Radial symmetry) b]vfpF5 .  

 pbfx/0f M xfO8«f (hydra), sf]/n (coral), h]lnlkm; (jelly fish) cflb . 

 

lrq 2.12 

      

h]lnlkm; 

      

  sf]/n 
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3. kmfOnd M Kn]l6x]lNdlGy; (Platyhelminthes) 

logLx¿sf] z/L/ kft h:tf] r]K6f] jf l/ag h:tf] nfdf] cfsf/sf] x'G5 . To;}n] o; kmfOnddf 

kg]{ hgfj/x¿nfO{ r]K6f ls/f elgG5 . z/L/nfO{ tLg kq] txn] 9fs]sf] x'G5 . To;}n] o:tf 

hgfj/nfO{ l6«Knf]Anfl:6s elgG5 . z/L/sf] cufl8sf] efudf d'v x'G5 t/ dnåf/ -anus_ x'Fb}g 

. d'vsf] jl/kl/ cª\s'z (hook) x'G5 . cª\s'zsf] dbtn] cf>o sf]ifdf (host cell) 6fFl;P/ 

a:5 . logLx¿df r';s (sucker) x'G5, h;sf] dbtn] /ut, vfgf ;f];]/ lnG5 . logLx¿df 

cª\ux¿sf] ;Fu7g b]lvG5 t/ k"0f{ k|0ffnLsf] ljsf; ePsf] x'Fb}g . /St;~rf/ k|0ffnL x'Fb}g . 

k]/]GsfOdf gfds ;+of]hL tGt'n] kl/jxgdf dbt u5{ . logLx¿n] z/L/sf] ;txaf6 

Zjf;k|Zjf; u5{g\ . logLx¿df efn] / kf]yL k|hgg cª\u b'j} Pp6} z/L/df x'G5. leqL 

uef{wfg x'G5 . To;}n] logLx¿ xdf{k|mf]8fO6 x'G5g\ . logLx¿df d}y'lgs / cd}y'lgs b'j} 

tl/sfaf6 k|hgg x'G5 . cd}y'lgs k|hgg ˆ|ofUd]G6];g / l/h]g]/];g ljlwaf6 x'G5 . s]xL leqL 

k/hLjL x'G5g\ eg] s]xL :jtGq x'G5g\ .  

pbfx/0f M lne/k\mn's (liverfluke) 6]kcd{ (tapeworm) l8Knf]h'g -Diplozoon_, c6f]Knfgf -

Otoplana_, An8 ˆn's -Blood Fluke_ cflb . 

  

   6]kjd{     lne/ ˆn's 

lrq 2.13 

 kmfOnd M lgdfy]lNdlGy; (Nemathelminthes) 

o; kmfOnddf kg]{ hgfj/x¿sf] z/L/ nfdf] / uf]nf] eO{ b'j}k6\l6 r'Rrf] k/]sf] x'G5 . o; 

kmfOnddf kg]{ hgfj/x¿sf] z/L/ nfdf], a]ngfsf/ / uf]nf] eO{ b'j}k6\l6 r'Rrf] k/]sf] x'G5 . 

z/L/nfO{ b'O{ a/fa/L efudf afF8\g ;lsG5, h;nfO{ afOn]6]/NnL l;d]l6«sn elgG5 . logLx¿ 

l6«Knf]Anfl:6s x'G5g\ . logLx¿df d'v, dnåf/ / r';s cª\u;lxtsf] kfrg k|0ffnL ljsf; 
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ePsf] x'G5 . logLx¿df Zjf;k|Zjf; k|0ffnL / /St;~rf/ k|0ffnL ljsf; ePsf] x'Fb}g . 

z/L/sf] ;txaf6 Zjf;k|Zjf; u5{g\ . logLx¿ o'lg;]S;'onx'G5g\ .d}y'lgs tl/sfaf6 k|hgg 

u5{g\ . logLx¿df leqL uef{wfg x'G5 . logLx¿ k|foh;f] k/hLjL x'G5g\ eg] s]xL :jtGq 

x'G5g\ . k/hLjLx¿n] cGo hgfj/sf] z/L/df /f]u lgDTofpF5g\ . P:s]l/;, x'sjd{, lkgjd{ 

k/hLjL x'g\ . logLx¿n] dflg;nufot cGo hLjx¿sf] z/L/af6 /ut r';]/ lnG5g\ .  

pbfx/0f M P:s]l/; (ascaris), x'sjd{ (hookworm), lkgcd{ (pin worm) cfbL . 

  

   P:s]l/;    x'sjd{ 

lrq 2.14 

4.  kmfOnd M Plgln8f (Annelida) 

oL hgfj/x¿sf] z/L/ nfDrf], 8f]nf] / v08 v08 ldnL ag]sf] x'G5 . uF8\of}nf :jtGq ¿kdf 

cf]l;nf] df6f]df a:5 . h'sf cf]l;nf] 7fFpdf a:g] k/hLjL xf] . o;n] el6{a|]6sf] /ut r';]/  

lnG5 . o; kmfOnddf kg]{ hgfj/x¿sf] z/L/ nfDrf], 8f]nf] / v08 v08 ldnL ag]sf] x'G5 . 

z/L/ afOn]6]/NnL l;d]l6«sn/ l6«Knf]Anfl:6s x'G5 . z/L/nfO{ 9fSg] tx cf]l;nf] x'G5 . 

logLx¿n] z/L/sf] ;txaf6 Zjf;k|Zjf; u5{g\ . lgisf;gsf nflu g]k|ml8ofx¿sf] ljsf; 

ePsf] x'G5 . logLx¿df ljsl;t /St;~rf/ k|0ffnL x'G5 . /utdf x]df]Unf]lag x'G5 . ge{ 

l/ª;lxtsf] :gfo' k|0ffnLsf] ljsf; ePsf] x'G5 . logLx¿df ljsl;t kfrg k|0ffnL x'G5 . s]xL 

hgfj/ xdf{k|mf]8fO6 x'G5g\ eg] s]xL o'lg;]S;'on x'G5g\ . logLx¿df l/h]g]/];g Ifdtf cTolws 

x'G5 . logLx¿ cf]l;nf] df6f] kfgLdf kfOG5 eg] s'g} k/hLjLsf] ¿kdf klg  

kfOG5g\ .  

 pbfx/0f M u8\of}nf (earthworm), h'sf (leech), g]l/; (nereis) cflb . 
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     uF8\of}nf    h'sf 

lrq 2.15 

 lj|mofsnfk 2.5 :uF8\of}nfsf] cjnf]sg 

1.  Pp6f uF8\of}nf lng'xf];\ . pSt uF8\of}nfsf] zf/Ll/s agfj6 /fd|f];Fu cjnf]sg  

 ug'{xf];\ . 

2.  To;sf ljz]iftfx¿ l6kf]6 ug'{xf];\ . 

3.  yk hfgsf/Lsf nflu uF8\of}nfsf] af/]df OG6/g]6df vf]Hg'xf];\ / ljz]iftfx¿ l6kf]6 

 ug'{xf];\ . 

4.  rf6{k]k/df uF8\of}nfsf] ;kmf lrq agfpg'xf];\ . 

5. kmfOnd M cfy|f]kf]8f (Arthropoda) 

of] hGt'hut\sf] ;a} eGbf 7'nf] kmfOnd xf] . o; kmfOnddf kg]{ hgfj/x¿sf] z/L/ s8f 

cfj/0fn] 9fs]sf] x'G5 . pSt cfj/0f sfOl6gn]ag]sf] x'G5 . z/L/ afOn]6]/NnL l;d]l6«sn / 

l6«Knf]Anfl:6s x'G5. z/L/ v08 v08 k/]sf]x'G5 . w]/} h;f] hgfj/x¿sf] z/L/ 6fpsf], 5ftL / 

k]6df 5'6\l6Psf] x'G5 . s]xLsf] 6fpsf] / 5ftL hf]l8P/ l;kmfnf]yf]/fS; ag]sf] x'G5 . 6fpsf]df 

Ps hf]8L sDkfpG8 cfFvf, PlG6gf / d'vsf efux¿ x'G5g\ . 5ftLsf] efuaf6 v'6\6fx¿ 

lgl:sPsf x'G5g\ . v'6\6fx¿ v08 v08 ldnL ag]sf] x'G5 . ls/fx¿sf] 5ftLsf] efuaf6 b'O{ 

hf]8f kv]F6fx¿ lg:s]sfx'G5g\ . efn] / kf]yL 5'6\6f5'6\6} x'G5g\ . d}y'lgs k|hgg u5{g\ . 5fnf, 

luN; jf 6«oflsofaf6 ;f; k]m5{g\ . hldg, xfjf, kfgL ;a} 7fpFdf kfOG5 . logLx¿df 

/St;~rf/ k|0ffnL, lg:sf;g k|0ffnL, kfrg k|0ffnL ljsf; ePsf] x'G5 . logLx¿ hldg, kfgL 

/ xfjf ;a}lt/ kfOG5g\ . 

  pbfx/0fM laR5L, k'tnL, sG;'Tnf] cflb .M 
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  ;fª\nf]    uFu6f]    Dffs'/f] 

lrq 2.16 

6. kmfOnd M df]n:sf (Mollusca) 

o; kmfOnddf kg]{ hgfj/x¿sf] z/L/ sdnf] (soft) x'G5 . logLx¿sf] z/L/ 6fpsf (head), 

le;]/n df; (Visceral mass), df+zk]zLo'St v'6\6f ( muscular fee), DofG6n (Mantle) df 

ljeflht x'G5 . s'g} hgfj/x¿sf] z/L/ SoflN;odaf6 ag]sf] s8f cfj/0fn] 9fs]sf] x'G5 . s'g} 

j:t'df :kz{ x'g] lalQs} s8f cfj/0fleq z/L/nfO{ n'sfpF5 . 6fpsfdf 6]G6fsN;/ ;+o'St cfFvf 

x'G5g\ . logLx¿sf] z/L/nfO{ a/fa/ b'O{ efudf ljefhg ug{ ;lsFb}g. To;}n] logLx¿sf] z/L/ 

cl;d]l6«sn (asymmetrical) x'G5 .df+zk]zLo'St v'6\6fn] rfndf ;xof]u u5{ . logLx¿n] z/L/sf] 

;tx jf luN; jf kNdf]g/L :ofssf] dbtn] Zjf;k|Zjf; u5{g\ . logLx¿sf] z/L/df kfrg k|0ffnL 

/St;~rf/ k|0ffnL / :gfo' k|0ffnL ljsf; ePsf] x'G5 . w]/} hgfj/x¿ o'lg;]S;'cn (unisexual) 

x'G5g\ eg] s]xL xdf{k|mf]8fO6 -hermaphrodite_ x'G5g\ . logLx¿ hldg / kfgLdf kfOG5g\ . 

pbfx/0f M lrKn]ls/f (slug), zª\v]ls/f (snail), cS6f]k; (octopus), s6nlkm; (cuttle fish), 

l;kL (unio) cflb . 

 

  zª\v]ls/f   s6nlkm;  cS6f]k; 

lrq 2.17 

7. kmfOnd M OsfOgf]8d{6f (Echinodermata) 

o; kmfOnddf kg]{ hgfj/x¿sf] z/L/ sfF8fo'St s8f cfj/0fn] 9fs]sf] x'G5 . pSt cfj/0f 

SoflN;od sfaf]{g]6n] ag]sf] x'G5 . hgfj/x¿ tf/f cfsf/sf, nfDrf, uf]nf cfsf/sf x'G5g\ . 

logLx¿sf] z/L/df :ki6 6fpsf] b]lvFb}g . logLx¿ l6«Knf]Anfl:6s (triploblastic) / /]l8oNnL 
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l;d]l6«sn (radially symmetrical) x'G5g\ . 6\o'a lkm6 (tube feet) sf] dbtn] lxF8\8'n  

u5{g\ . kfrg k|0ffnL ljsf; ePsf] x'G5 . luN;sf] dbtn] Zjf;k|Zjf; u5{g\ . logLx¿ 

o'lg;]S;'cn (unisexual) x'G5g\ . logLx¿df d}y'lgs k|hgg x'G5 .logLx¿df l/h]g]/];g 

Ifdtf x'G5 . logLx¿ k|foh;f] ;d'b|df kfOG5g\ .  

pbfx/0fM :6f/lkm; (star fish), l;clr{g (sea-urchin), l; So'sDa/ (sea cucumber) cflb . 

  

  :6f/lkm;   l; So'sDa/   l;clr{g 

lrq 2.18 

 kmfOnd M s8]{6f (chordata) 

hGt' hut\df kg]{ ;a}eGbf ljsl;t hgfj/x¿ o; hut\df k5{g\ . ;a} gf]6f]s8{ x'g] 

hgfj/x¿nfO{ kmfOnd s8]{6fdf /flvPsf] 5 . kmfOnd s8]{6fdf kg]{ hgfj/x¿sf] hLjgsf] s'g} 

cj:yfdf ge{ s8{ / kfrg gnLsf]lardf sfl6{n]haf6 ag]sf] gnLcfsf/sf] gf]6f]s8{ 

(notochord)sf] ljsf; ePsf] x'G5 . e|"0f cj:yfdf afx\o 3fF6Lsf] efudf luN; (gills) sf] 

ljsf; ePsf] x'G5 . e6{]a|f (vertebrae) leqsf] vfnL efu gnL cfsf/sf] g;fn] el/Psf]  

x'G5 . cl:yk~h/nfO{ df+zk]zLn] 9fs]sf] x'G5 . aGb /St;~rf/ k|0ffnL ljsf; ePsf] x'G5 . 

zf/Ll/s agfj6sf cfwf/df kmfOnd s8]{6fnfO{ rf/ cf]6f ;a kmfOnddf ljefhg ul/Psf] 5 . 

tL ;a kmfOndx¿ x]lds8]{6f (hemichordate) o'/f]s8]{6f Eurochordata), ;]kmfnf]s8]{6f -

cephalochordate_ / el6{a|]6f- Vertebrata_ x'g\ . xfdLoxfF ;a kmfOnd el6{a|]6fsf] af/]df 

dfq cWoog u5f}{+ . 

 ;a kmfOnd el6{a|]6f (Sub-Phylum Vertebrata) 

o; ;j kmfOnddf kg]{ hgfj/x¿df e"0f{ cj:yfdf ljsf; ePsf] gf]6f]s8{nfO{ d]?b08n] 

lj:yflkt u5{ . logLx¿sf] z/L/ afOn]6]/NnL l;d]l6«sn (bilaterally symmetrical) x'G5 . 

Zjf;k|Zjf; lj|mof luN; jf 5fnf jf kmf]S;f]af6 ;~rfng x'G5 . s'g} hgfj/x¿sf] z/L/sf] 

tfkj|md jftfj/0fcg';f/ kl/jt{g eO/xG5, h;nfO{ ljifdtfkL (poikilo thermic) hgfj/ 
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elgG5 . ljifdtfkL hgfj/nfO{ lr;f] /ut ePsf (cold blooded) hgfj/ klg elgG5 . s'g} 

hgfj/x¿sf] jftfj/0fcg';f/ z/L/sf] tfkj|md kl/jt{g x'Fb}g . ltgLx¿nfO{ ;dtfkL elgG5 . 

;dtfkL hgfj/nfO{ tftf] /ut ePsf hgfj/ klg elgG5 . logLx¿df ljsl;t /St;~rf/ 

k|0ffnL x'G5 . d'6'df b'O{b]lv rf/cf]6f sf]7fx¿ x'G5g\ . 

s'g} hgfj/n] k"mnaf6 aRrf sf]/N5g\, h;nfO{ cf]leKof/; elgG5 . s'g} hgfj/n] l;w} aRrf 

hGdfpF5g\, ltgLx¿nfO{ leleKof/; elgG5 . 

zf/Ll/s agfj6 / ljsf;sf cfwf/df ;a kmfOnd el6{a|]6fnfO{ lk;]h (pisces), PlDkmlaof 

(amphibia) /]lK6lnof (reptilia), PE; (aves) / Dofd]lnof (mammalia) u/L kfFrcf]6f 

Snf;df ljefhg ul/Psf] 5 .  

1. lk;]h (Pisces) 

o; ju{df kg]{ hgfj/x¿sf z/L/ nfDrf], r]K6f], 8'ª\uf cfsf/sf] x'G5 . z/L/ sTnfn] 

9fs]sf] x'G5 . logLx¿sf] z/L/nfO{ 6fpsf] (head), lhp (trunk) / k'R5/ (tail) u/L 

tLg efudf afFl8Psf] x'G5 . 6fpsfsf] b'j}lt/ luN; (gills) x'G5 . o;n] ;f; km]g{ dbt 

u5{ . lkmG; (fins) sf] dbtn] kfgLdf kf}8G5 . d'6'df b'O{ sf]7f (two chamber) x'G5 . 

logLx¿ ljifdtfkL (poikilothermic) x'G5g\ . logLx¿ o'lg;]S;]cn (Unisexual) 

x'G5g\ . logLx¿ cf]leKof/; (Oviparous) x'G5g\ . w]/}h;f] hgfj/x¿df afx\o uef{wfg 

(external fertilization) x'G5 eg] s'g}df leqL uef{wfg klg (internal fertilization) 

x'G5 . logLx¿ kfgLdf a:5g\ . 

  pbfx/0f M ;a} k|sf/sf df5fx¿, ;d'b|L 3f]8f (sea horse) cflb . 

     

  ;d'b||L 3f]8f      df5f     ;fs{ 

lrq 2.19 
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lj|mofsnfk 2.6M df5fsf] cjnf]sg 

 Pp6f df5f lng'xf];\ .  

 df5fsf] zf/Ll/s agfj6sf] /fd|f];Fu cjnf]sg ug'{xf];\ .  

 cjnf]sgsf cfwf/df ljz]iftfx¿ l6kf]6 ug'{xf];\ .  

 rf6{k]k/df df5fsf] ;kmf lrq sf]/L gfdfs/0f ug'{xf];\ . 

 cfk"mn] l6kf]6 u/]sf ljz]iftfx¿ / lstfadf lbPsf ljz]iftfx¿ t'ngf ug'{xf];\ . 

2. PlDkmlaof (Amphibia) 

o; Snf;df kg]{ hgfj/x¿sf] z/L/ cf]l;nf] 5fnfn] 9fs]sf] x'G5 . logLx¿sf] z/L/nfO{ 6fpsf] 

/ 9f8 u/L b'O{ efudf 5'6\ofpg ;lsG5 . logLx¿sf] k'R5/ x'Fb}g . logLx¿sf] rf/cf]6f lnDa; 

x'G5g\ . logLx¿ ljifdtfkL x'G5g\ . logLx¿n] r]kfufF8f (tadpole) cj:yfdf luN;af6 ;f; 

km]5{g\ . t/ jo:s cj:yfdf kmf]S;f] / 5fnfaf6 ;f; km]5{g\ . logLx¿sf] d'6'df tLgcf]6f sf]7f 

x'G5g\ . logLx¿ o'lg;]S;'cn (unisexual) x'G5g\ . logLx¿ cf]leKof/; x'G5g\ . logLx¿n] 

kfgLdf km"n kf5{g\ . logLx¿df afx\o uef{wfg x'G5 . logLx¿ kfgL / hldg b'j} 7fpFdf a:5g\ 

.  

pbfx/0fM Eofu'tf (frog), 6f]8 (toad) / ;fnfdfG8/ (salamander) cflb . 

  

   6f]8     Eofu'tf 

lrq 2.20 
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lj|mofsnfk 2.8M Eofu'tfsf] cjnf]sg 

p2]]Zo M PlDkmlaof ju{sf ljz]iftfx¿ klxrfg ug{  

 Pp6f Eofu'tf lng'xf];\ .  

 Eofu'tfsf] zf/Ll/s agfj6sf] /fd|f];Fu cjnf]sg ug'{xf];\ .  

 cjnf]sgsf cfwf/df ljz]iftfx¿ l6kf]6 ug'{xf];\ / lstfadf ePsf ljz]iftfx¿ 

 t'ngf ug'{xf];\ . 

3. /]lK6lnof (Reptilia) 

o; Snf;cGtu{t kg]{ hgfj/x¿sf] z/L/nfO{ s8f cfj/0fn] 9fs]sf] x'G5 . z/L/nfO{ 6fpsf], 

9f8 / k'R5/ u/L tLg efudf 5'6\ofpg ;lsG5 . logLx¿sf] b'O{ hf]8L lnDa; (limbs)  

x'G5 . logLx¿ hldgdf 3;|]/ lxF8\5g\ . logLx¿ ljifdtfkL x'G5g\ . logLx¿n] kmf]S;f]af6 

Zjf;k|Zjf; u5{g\ . logLx¿sf] d'6'df tLg cf]6f sf]7f x'G5g\, t/ uf]xLsf] rf/cf]6f sf]7f x'G5g\ 

. logLx¿ o'lg;]S;'cn (unisexual) x'G5g\ . logLx¿df leqL uef{wfg x'G5 . logLx¿ 

cf]leKof/; x'G5g\ . logLx¿ kfgL / hldgdf a:5g\ . 

 pbfx/0f M ;k{, 5]kf/f], dfp;'nL , uf]xL, s5'jf  

  

  ;k{     uf]xL    s5'jf 

lrq 2.21 

4. PE; (Aves) 

o; Snf;df kg]{ hgfj/x¿sf] z/L/ KjfFvn] 9flsPsf] x'G5 . logLx¿sf] z/L/ 6fpsf], 3fF6L, 

lhp / k'R5/df ljefhg ePsf] x'G5 . logLx¿sf] b'O{ hf]8f lnDA; x'G5g\ . cufl8sf] lnDA; 

(fore limbs) kv]6fdf ¿kfGt/0f ePsf] x'G5 eg] k5fl8sf] lnDa; (hind limbs) lxF8\gsf 

nflu k|of]u u5{g\ .logLx¿sf] z/L/df x'g] xf8 vf]j|mf] x'G5, h;nfO{ Go'Dofl6s xf8 elgG5 

.logLx¿ ;dtfkL x'G5g\ . logLx¿n] kmf]S;f]n] Zjf;k|Zjf; u5{g\ . logLx¿sf] d'6'df rf/cf]6f 
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sf]7f x'G5g\ . logLx¿ o'lg;]S;'cn x'G5g\ . logLx¿sf] leqL uef{wfg x'G5 . logLx¿ 

cf]leKof/; x'G5g\ . logLx¿sf] z/L/df xfjfsf] y}nL x'G5 . logLx¿ hldgdf a:5g\ .  

pbfx/0f M ;'uf (pigeon), 8fFkm] (danphe), do"/(pea-cock), s'v'/f (hen) cflb . 

 

  k/]jf   8fFkm]    xfF;    s'v'/f] 

lrq 2.22 

5. Dofd]lnof (Mammalia) 

Dofd]lnof Snf;cGtu{t kg]{ hgfj/x¿sf] z/L/ /f}Fn] 9fs]sf] x'G5 . logLx¿sf] z/L/df 6fpsf], 

3fF6L, lhp / k'R5/ x'G5 . z/L/df b'wsf] u|GyL x'G5 . logLx¿n] aRrf hGdfP/ b'w  

r';fpF5g\ . logLx¿n] kmf]S;f]af6 ;f; k]m5{g\ . logLx¿ ;dtfkL x'G5g\ . logLx¿sf] d'6'df rf/ 

cf]6f sf]7f x'G5g\ . logLx¿ o'lg;]S;'cn x'G5g\ . logLx¿df leqL uef{wfg x'G5 . logLx¿ 

leleKof/; (viviparous) x'G5g\ . oL hgfj/x¿ hldg / kfgL b'j}df a:5g\ . pbfx/0f M 

dflg; 3f]8f, Xj]n, ufO{ cflb . 

  

  x\]jn    rd]/f     ufO{ 

lrq 2.23 

2.4 ;hLjsf] juL{s/0f / j|mdljsf;sf] ;DaGw 

;dfg ljz]iftfx¿ / c;dfg lj]]z]iftfx¿sf cfwf/df hLjx¿nfO{ ljleGg ;d"xdf ljefhg 

ug'{nfO{ ;hLjx¿sf] juL{s/0f elgG5 . j|mdljsf;df ;/n hLjx¿af6 ljsl;t hLjx¿sf] 

ljsf; x'g] k|lj|mofsf] cWoog ul/G5 . To;}n] ;hLjsf] juL{s/0f / j|mdljsf; hLjlj1fgsf 
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b'O{cf]6f 5'6\6f5'6\6} efux¿ x'g\ . hLjx¿sf] juL{s/0f ubf{ ;a}eGbf w]/} ;femf u'0f x'g] 

hLjx¿nfO{ Pp6f ;d"xdf /flvG5 . df5f ju{df kg]{ ;a} hgfj/x¿sf] w]/} ;femf u'0fx¿ 

x'G5g\ . t/ df5f ju{df kg]{ hgfj/ / PE;df kg]{ hgfj/x¿lar t'ngf ubf{ s]xL sd ;femf 

u'0fx¿ x'G5g\ . To:t} Snf; Dofd]lnof / Snf; lk;]hlar t'ngf ubf{ cem yf]/} ;femf u'0fx¿ 

x'G5g\ . logLx¿sf] ljsf; sd{ x]bf{ e|"0f cj:yffsf] klxnf] cj:yfdf ;a} p:t} b]lvG5g\ . o;n] 

s] b]vfpF5 eg] Dofd]lnofdf kg]{ hgfj/x¿sf] w]/} sd jif{ klxn] Pp6} k"j{haf6 ljleGg 

k|hfltdf ljefhg ePsf x'g\ . To:t} lk;]h, PE; / Dofd]lnofsf ;femf u'0fx¿af6 s] yfxf 

x'G5 eg] oL ltg} Snf;df kg]{ hLjx¿ w]/} jif{ klxn] Pp6} k"j{haf6 ljsf; ePsf lyP . 

ljsf;sf] j|mddf hLjx¿sf] cg's"ngsf nflu gofF gofF u'0fx¿sf] ljsf; x'Fb} hfFbf k|hftLs/0f 

x'Fb} uof] / gofF gofF hLjx¿sf] pTklQ x'Fb} uof] . oxfF lk;]h ju{eGbf PE; ju{ Dofd]lnof 

ju{sf] w]/} glhs b]lvG5, o;sf] dtnj PE; / Dofd]lnof, lk;]heGbf w]/} sd jif{ klxn]sf] 

Pp6} k"j{haf6 k|hflts/0f ePsf] b]lvG5 . lk;]h, PE; / Dofd]lnofsf ;femf u'0fx¿n] oL ;a} 

hLjx¿ Pp6} k"j{haf6 ljsf; ePsf] hgfpF5 . o;/L g} hGt' hut\df kg]{ ljleGg 

kmfOndx¿sf ljz]iftfx¿ cWoog u¥of}F eg] ltgLx¿lar klg ;femf u'0fx¿ kfOG5g\ . o;af6 

s] k|dfl0ft x'G5 eg] hGt' hut\df kg]{ ;a} hLjx¿sf] k"j{h Pp6} lyP . j|mlds ljsf;sf] 

j|mddf gofF gofF k|hfltsf] ljsf; x'Fb} uof] . hGt' hut\leq dfq} xf]Og kfFr hutLo juL{s/0f 

k|0ffnLsf cfwf/x¿sf] cWoog ubf{ s'g} hut\x¿lar w]/} ;femf ljz]iftfx¿ 5g\ eg] s'g} 

hut\x¿lar yf]/} ;femf ljz]iftfx¿ 5g\ . o;n] klg s] b]vfpF5 eg] ;a} hLjx¿sf] ljsf; 

;femf k"j{haf6 ePsf] xf] . oxfF ;a}sf] ;femf u'0f eg]sf] ;a} hLjx¿ Pp6f ;hLj sf]ifaf6 

ljsf; ePsf x'G5g\ . hLjx¿sf] juL{s/0fsf] cfwf/n] s] b]vfpF5 eg] k[YjLdf ;a}eGbf klxn] 

k|f]Sofl/of]l6s hLjsf] pTklQ ePsf] lyof], h'g df]g]/f hut\df k5{ . To;af6} o'Sofl/of]l6s 

Pssf]ifLo hLjx¿sf] ljsf; eof] h'g k|f]l6:6f hut\df k5{g\ . o;/L j|mlds ljsf; x'Fb} hfFbf 

ax'sf]ifLo hLjx¿ kmGhfO, jg:klt / hGt' hut\sf] ljsf; ePsf] kfOG5 .  

zAbfjnL 

:jkf]ifs   M  cfˆgf] vfgf cfk}mF agfpg ;Sg] hLj 

k/kf]ifs   M  vfgfsf nflu c? hLjdf lge{/ /xg] hLj 

l;nG6]/g   M  z/L/leq /x]sf] vf]j|mf] gnL 

cf]leKof/;  M  k'mn kfg]{ 

leleKof/;  M  l;w}F aRrf hGdfpg] 
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cEof; 

1. tnsf k|Zgx¿sf] ;xL pQ/ 5fGg'xf];\ M 

 -s_ jg:klt hut\df kg]{ hLjx¿sf] d'Vo ljz]iftf s] x'g\ < 

 -c_ o'Sofl/of]l6s sf]if, sf]ifdf sf]if leQf ePsf], k/kf]ifs  

 -cf_ o'Sofl/of]s sf]if,sf]ifdf sf]if leQf gePsf], k/kf]ifs  

 -O_ o'Sofl/of]l6s sf]if, sf]ifdf sf]if leQf ePsf], :jkf]ifs  

 -O{_ o'Sofl/of]l6s sf]if, sf]ifdf sf]if leQf ePsf], :ofk|f]6«f]lkms  

 -v_ ;Nnf]nfO{ lsg lhDgf]:kd{df /flvPsf] xf] < 

 -c_ o;df k"mn km"N5, lap pTkfbg u5{ . 

 -cf_ o;df k"mn km"N5, o;sf kft ltvf x'G5g\ . 

 -O_ o;df k"mnsf] ;6\6f sf]g x'G5, kmnlagfsf] gfª\uf] lap x'G5 . 

 -O_ o;df k"mnsf] ;6\6f sf]g x'G5, kmnleq lap x'G5 . 

 -u_ oxfF b'O{cf]6f hLjx¿sf] lrq lbOPsf] 5 . oL b'j} hLjx¿ Pp6} hut\df k5{g\ . oL  

  lrqx¿ cjnf]sg ug'{xf];\ . oL b'j} hLjx¿nfO{ Pp6} hut\df /fVg'sf] d'Vo sf/0f  

  s] xf] < 

 

 -c_ ax'sf]ifLo x'G5g\, rfn b]vfpF5g\ .  -cf_ ax'sf]ifLo x'G5g\, k/hLjL x'G5g\ . 

 -O_ ax'sf]ifLo x'G5g\, k/kf]ifs x'G5g\ . -O{_ ax'sf]ifLo x'G5g\, cf]leKof/; x'G5g\ . 

  -3_ j|mlds ljsf;sf] cfwf/df tn lbPsfdWo] ;a}eGbf w]/} glhssf] ;DaGw ePsf  

  hLjx¿sf] ;d"x s'g xf] < 

 -c_ kf]l/km]/f, Pg]ln8f, s8]{6f  -cf_ kf]l/km]/f, cfy|f]{kf]8f, s8]{6f  

  O_ l;n]G6/]6f, cfy|f]{kf]8f, s8]{6f  -O{_ Kn]l6x]Nd]lGy;, lgdfy]Nd]lGy;, Pg]ln8f 
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 -ª_ Xj]nnfO{ :tgwf/L ;d"xcGtu{t /flvg'sf] d'Vo sf/0f s'g xf] < 

 -c_ kmf]S;f]n] ;f; k]m5{ .  -cf_ z/L/df d]?b08 x'G5 . 

 -O_ aRrf hGdfP/ b'w r';fpF5 . -O{_ lelekf/; x'G5 . 

 -r_  d;Gbf Sna d; ljsl;t x'g'sf] k|d'v sf/0f s'g xf] < 

 -c_ Sna d; hldgdf x's{G5 .   -cf_ Sna d; :kf]/f]]kmfO6 xf] .  

 -O_ Sna d;df hfOnd / ˆnf]od tGt' x'G5 . 

 -O{_ cN6/g];g ckm h]g]/];G; df :kf]/f]kmfO6 k|an x'G5 . 

 -5_  sf]ifdf sf]ifleQf x'g] hLjx¿sf] hut\ s'g x'g\ < 

 -c_ df]g]/f, kmGhfO, Plgdlnof  -cf_ kmGhfO, KnfG6L, k|f]l6:6f  

 -O_ kmGhfO, KnfG6L, Plgdlnof   -O{_ kmGhfO, KnfG6L, df]g]/f 

 -h_  d'6'df rf/cf]6f sf]7f x'g], z/L/ e'Tnf / kv]6fn] 5f]k]sf], cf]leKof/; hgfj/ s'g  

  ;d"xdf k5{ < 

 -c_ :tgwf/L   -cf_ ;l/;[k   -O_ PE;  -O{_ PlDkmlaog 

 -em_  tnsf dWo] s'g ;d"x PlGhof]:kd{cGtu{t k5{g\ < 

 -c_ ;Nnf], plgpF, s]/fp  -cf_ w'kL, ds}, rgf 

 -O_ d;, ds}, l;dL   -O{_ wfg, s]/f, cfFk 

 -~f_  z/L/df Eof:s'n/ tGt' x'g] la?jfnfO{ s] elgG5 < 

 -c_ :kf]/f]kmfO6f   -cf_ Uofd]6f]kmfO6f 

 -O_ 6«flsof]kmfO6f   -O{_ :kdf{6f]kmfO6f 

2. leGgtf 5'6\6fpg'xf];\ M 

-s_ jg:klt hut\ / hGt' hut\  -v_ df5f / tf/] df5f 

-u_ h]nL lkm; / s6n lkm;   -3_ d; / Sna d; 

-ª_ ;Nnf] / lkkn    -r_ df5f / Xj]n 

 -5_ 9's'/ / rd]/f] 
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3. sf/0f lbg'xf];\ M 

-s_ ;hLjx¿sf] juL{s/0f lsg cfjZos 5< 

-v_ ˆo's; / ds]{lG;of x]bf{ p:t} b]lvG5g\ t/ ˆo's;nfO{ cNuL / ds]{lG;ofnfO{ 

a|fof]kmfO6fcGtu{t k5{g\, lsg < 

-u_ lhDgf]:kd{df kmn gkmNg'sf] sf/0f s] xf] < 

-3_ gd'gfn] cfˆgf] aFu}rfdf km'n]sf] gofF la?jfsf] k"mnsf]dfq cjnf]sg u/]/ Tof] la?jf 

df]gf]sl6ln8gdf kg]{ lgisif{ lgsflng\ . o:tf] ug'{ l7s xf] ls xf]Og, sf/0f;lxt :ki6 

kfg'{xf];\ . 

-ª_ uf]xLdf rf/cf]6f sf]7f ePsf] d'6' x'G5 t/ of] /]lK6lnofcGtu{t k5{ , lsg < 

-r_  rd]/f] / Xj]nsf w]/} ljz]iftfx¿ c;dfg 5g\ t/ klg logLx¿ Pp6} Snf;df k5{g\, 

lsg < 

-5_  l/l;ofnfO{ PlDkmlaog la?jf elgG5, lsg < 

-h_  plgpFFdf k"mn km"Nb}g, ;fOs;df k"mn km'N5, kmn kmNb}g, s]/fdf k"mn klg k"mN5 / kmn 

klg kmN5 . oL ;a} la?jfx¿ Pp6} l8lehgdf k5{g\, lsg < 

4. tnsf k|Zgx¿sf] pQ/ n]Vg'xf];\ M 

-s_  jg:klt hut\df kg]{ hLjx¿nfO{ sltcf]6f l8lehgdf ljefhg ul/Psf] 5 < 

-v_  jg:klt hut\sf d'Vo ljz]iftfx¿ n]Vg'xf];\ . 

-u_  lhDgf]:kd{ / PlGhof]:kd{df kg]{ la?jfx¿sf] ;dfgtf n]Vg'xf];\ . 

-3_ olb tkfO{FnfO{ 6«flsof]kmfO6fdf kg]{ s]xL la?jfx¿sf] kftdfq lbP/ cfk'mn] sIffdf k|fKt 

u/]sf] juL{s/0f;DaGwL 1fgsf] k|of]u u/L oL la?jfx¿sf] ;a l8lehg 5'6\6fpg  

elgof] . s] of] ;Dej 5 < ts{;lxt :ki6 kfg'{xf];\ . 

-ª_  ;a l8lehg 6]l/8f]kmfO6fsf k|d'v ljz]iftfx¿ n]Vg'xf];\ . 

-r_ lrqdf b'Ocf]6f la?jfx¿ b]vfOPsf] 5 . b'j} lrqx¿ /fd|f];Fu cjnf]sg ug'{xf];\ . 
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1. ltgLx¿lar t'ngf u/L ;dfgtf / leGgtf n]Vg'xf];\ . 

2.  logLx¿sf] ;a l8lehg pNn]v ug'{xf];\ . ;fy} pSt ;a l8lehgdf kg'{sf] sf/0f 

 klg n]Vg'xf];\ . 

3.  oL b'O{dWo] s'g la?jf ljsl;t 5 < sf/0f;lxt :ki6 kfg'{xf];\ . 

-5_  hGt' hut\df sltcf]6f kmfOndx¿ 5g\ . 

-h_  of] rf6{n] hgfj/x¿sf] rf/ ;d"x b]vfpF5 . df5f s'g ;d"xdf k5{ < 

 

-em_  kmfOnd kf]l/k]m/fdf kfrg k|0ffnL ljsf; ePsf] x'Fb}g\ . logLx¿df kfrg s;/L  x'G5 

 n]Vg'xf];\ . 

-~f_  /fhLjn] rp/df v]Nbfv]Nb} Pp6f gofF hgfj/ b]v]5 . p;n] hGt' hut\sf] juL{s/0fsf] 

1fg k|of]u u/]/ pSt hgfj/ s'g kmfOnddf k5{ eg]/ s;/L kQf nufpF5g\ < JofVof 

ug'{xf];\ . 

-6_   ;fs{ / Xj]n b'j} kfgLleq a:g] hgfj/x¿ x'g\ . oL hgfj/x¿sf] ljz]iftfsf cfwf/df  

oL b'O{dWo] s'g rfFlx ljsl;t hgfj/ xf] < sf/0f;lxt JofVof ug'{xf];\ . 

 

 
A B 

C D 

 

hldgdf a:g] kfgLdf a:g] 

 

xf8 gePsf 

xf8 ePsf 
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-7_  oxfF b'O{cf]6f hgfj/x¿sf] lrq lbPsf] 5 . t'ngfTds cWoog u/L tnsf k|Zgx¿ 

 xn ug'{xf];\ . 

1.  oL hgfj/x¿ s'g kmfOnd / Snf;cGtu{t k5{g\ < 

 

2. oL hgfj/x¿larsf ;dfgtf / c;dfgtfx¿ n]Vg'xf];\ . 

3. oL hgfj/sf] cWoogn] j|mdljsf;sf] cjwf/0ffnfO{ s;/L :ki6 kf5{ < 

 -8_  ;hLjx¿sf] juL{s/0f / j|mdljsf;larsf] ;DaGw JofVof ug'{xf];\ . 

 -9_  kfFr hutLo juL{s/0f k|0ffnLcg';f/ jg:klt hut\sf] juL{s/0f rf6{ agfpg'xf];\ . 

 -0f_  kfFr hutLo juL{s/0f k|0ffnLcg';f/ hGt' hut\sf] juL{s/0f rf6{ agfpg'xf];\ . 

 

 -t_  lrqsf] k|of]u u/L tnsf k|Zgx¿sf] hjfkm lbg'xf];\ M 

i. s'g hgfj/sf] z/L/df b'O{ sf]7f ePsf] d'6' x'G5 < 

ii. s'g hgfj/n] aRrfnfO{ b'w r';fpF5 < 

iii. Eofu'tf / ;k{larsf] b'O{cf]6f ;dfgtfx¿ n]Vg'xf];\. 

iv. oL hgfj/x¿dWo] s'g hgfj/sf] z/L/df xfjfsf Kofs]6x¿ x'G5g\ < 
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kl/of]hgf sfo{ M ;hLjsf] juL{s/0f  

cfˆgf] 3/ tyf ljBfno j/k/ kfOg] ;hLjx¿sf] cjnf]sg ug'{xf]; \ . ;hLjsf] juL{s/0f rf6{df 

juL{s/0fsf cfwf/x¿sf] uxg cWoog ug'{xf];\ . tL ;hLjx¿ juL{s/0f rf6{sf] s'g ;d"xdf k5{g\, 

klxrfg ug'{xf];\ . ltgLx¿larsf ;dfg / c;dfg ljz]iftfx¿ klxrfg ug'{xf];\ . cfˆgf] cWoog / 

;f]wvf]hsf cfwf/df ;hLjsf] juL{s/0f / j|mdljsf;sf] ;DaGwsf 5f]6f] k|ltj]bg tof/ ug'{xf];\ .  

 

;Gbe{ ;fdu|L 

https://learning.cehrd.edu.np/ 
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kl/ro  

s] tkfO{Fx¿n] df}/L b]Vg'ePsf] 5 < df}/L sxfF a:5 < df}/Lsf] 3f/df slt lsl;dsf df}/Lx¿ x'G5g\ < 

logLx¿n] vfgf sxfFaf6 k|fKt u5{g\ < df}/Lsf] hLjgrj|m s;/L k"/f x'G5 < df}/Laf6 dflg;nfO{ s] 

s:tf kmfObfx¿ x'G5g\ < o; kf7df xfdLx¿ df}/Lsf af/]df uxg cWoog ug]{ 5f}F .  

k|fs[lts ¿kdf df}/Lx¿ cfkm}Fn] agfPsf] ljz]if lsl;dsf] df}/Lsf] hª\unL 3f/df a:5g\ . df}/L kfng 

ubf{ df}/L kfnsn] df}/Lsf nflu s[lqd 3f/sf] lgdf{0f u/]sf x'G5g\ . df}/L Ps lsl;dsf] ls/f xf] . of] 

cfy|f]{kf]8f kmfOndcGtu{t k5{ .df}/L 7'nf] ;d"xdf a:g] ;fdflhs ls/f xf] . df}/Lsf] 3f/df tLg 

lsl;dsf df}/Lx¿ a:5g\ . df}/Lsf ;b:ox¿lar pRr ;dembf/L / s8f cg'zf;g /xG5 . 

logLx¿lar pRr:t/Lo >d ljefhg kfOG5 .df}/Lsf k|To]s ;b:ox¿ Psbd} cg'zfl;t, pBdL / 

d]xgtL x'G5g\ . ltgLx¿n] cfkm"nfO{ ;w}F Jo:t /fV5g\ . df}/Ln] km"nsf] /; r';]/ vfG5g\ . df}/Ln] 

dflg;nfO{ w]/} lsl;dsf kmfObfx¿ k'¥ofpF5 . df}/Ln] dx / d}g pTkfbg u5{ . o;n] la?jfx¿sf] 

k/fuz]rgdf klg dbt u5{ .  

df}/L :jtGq ¿kdf hª\undf a:g] ls/f xf] . k/fk"j{ sfnb]lv dflg;n] dx pTkfbgsf nfluk/Dk/fut 

¿kdf df}/L kfng u/]sf] Oltxf;df klg kfOG5 . la;f}F ztfAbLb]lv df}/LnfO{ dx pTkfbgsf nflu dfq 

geP/ v]tLafnLdf k/fu;]rg ug{sf nflu ;fy} d}g pTkfbgsf nflu klg df}/L kfng ul/G5 . clxn] 

df}/L kfng j[mlif Joj;fosf ¿kdf cufl8a9L/x]sf]5 . clxn] df}/L kfng cfw'lgs 3f/x¿ lgdf{0f 

u/L kfng ug]{ ul/G5 . h;af6 w]/}eGbf w]/} dx pTkfbg ug{ ;lsG5 . o;/L Jofj;flos p2]Zon] 

df}/L kfng ug'{nfO{ PlksNr/ (Apiculture) elgG5 . Jofj;flosp2]Zon] df}/L kfng ug{sf nflu 

df}/Lsf af/]df 5'6\6} cWoog cg';Gwfg ul/G5 . df}/Lsf af/]dfcWoog ug{] lj1fgnfO{ Plkcf]nf]hL 

(Apiology) elgG5 . 

 

kf7 

# df}/L (Honey Bee) 

 
An  

ljlzi6 p2]Zo (Specific Objectives) 
 

o; kf7sf] cGTodf l;sf?x¿ lgDg sfo{ ug{ ;Ifd x'g'x'g]5 M 

 df}/Lsf] hLjgrj|m j0f{g ug{  

 df}/Lsf] pkof]lutf JofVof ug{ 
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df}/Lsf] aflx/L agfj6 (Structure of honey bee) 

df}/Lsf] aflx/L agfj6sf] cWoog ubf{ df}/Lsf] cfsf/ 9 mm b]lv 20 mm ;Ddsf x'G5g\ . 

logLx¿sf] z/L/ 6fpsf], 5ftL / k]6 u/L tLg efudf ljeflht x'G5 . logLx¿sf] 6fpsfdf Pshf]8f 

;+o'St cfFvf, Ps hf]8f PG6]gf / d'vsf efux¿ x'G5g\ . PG6]gfn] jftfj/0fdf x'g] kl/jt{g;Fu 

kl/lrt u/fpF5 . sDkfpG8 cfFvfn] 6fpsf] g3'dfO{ jl/kl/ x]g{ ;S5 . 5ftLdf tLgcf]6f v08x¿ 

x'G5g\ . k|To]s v08af6 Ps hf]8f v'6\6f lg:s]sf x'G5g\ . logLx¿sf] v'6\6f v08 v08 hf]l8P/ 

ag]sf] x'G5 . To;}n] df}/L cfy|f]{kf]8fcGtu{t k5{ . 5ftLaf6 b'O{hf]8f kvF]6fx¿ lg:s]sf x'G5g\, h;n] 

logLx¿nfO{ 6f9f;Dd p8\g dbt u5{g\ . k]6sf] efu 5 v08df ljeflht x'G5 .  

df}/Lsf] 3f/df /fgL df}/L, efn] df}/L / sdL{ df}/L u/L tLg lsl;dsf df}/Lx¿ x'G5g\ . k|To]s df}/Lsf 

cfˆg} ljz]iftfx¿ x'G5g\ . 

/fgL df}/L (Queen Bee) 

df}/Lsf] 3f/df Pp6fdfq /fgL df}/L x'G5 .of] ;a}eGbf 7'nf]/ 

;nSs k/]sf] nfDrf] cfsf/sf] x'G5 . . o;sf] 6fpsf] c¿sf] 

eGbf ;fgf] / uf]nfsf/ x'G5 . o;sf] ;'F8 5f]6f] / /f}Fn] 9fs]sf] 

x'G5 . /fgL df}/Lsf] k]6sf] clGtd efudf lvn x'G5 . ;fdfGo 

cj:yfdf Pp6f uf]nfdf Pp6f dfq /fgL df}/L x'G5 . o;sf] 

d'Vo sfd km'n kfg{' xf] . o;n] c? df}/LnfO{ kl/l:yltcg';f/ 

;~rfng u5{ . o;sf] z/L/af6 ljz]if lsl;dsf] uGw cfpF5, 

h;nfO{ ;]S; k]m/f]df]g elgG5 .o;n] ;dfud (mating) sf nflu efn]df}/LnfO{ cfsif{0f u5{ . Tof] 

uGw uf]nfsf] ;Dk"0f{ df}/Ln] u|x0f u/]/ o;}sf cfwf/df df}/Ln] 

cfk\mgf] 3f/ kQf nufpF5 . 3f/df ;a}eGbf nfdf] ;do ;Dd afFRg] /fgL df}/L xf] .  

of] sl/a % jif{;Dd afFR5 . /fgL df}/L agfpg sdL{ df}/Ln] nfef{nfO{ /f]on h]NnL k|z:t  

v'jfpF5g\ . 

efn] df}/L (Drone Bee) 

efn] df}/L /fgL df}/LeGbf ;fgf] t/ sdL{ df}/LeGbf 7'nf], sfnf] / 

em'l;nf] x'G5 .  

o;sf] z/L/df ljifu|GyL, dx ;ª\sng u|GyL / v'6\6fdf k/fu y}nL 

s]xL klg x'Fb}g . logLx¿clt clN5 x'G5g\ . logLx¿nfO{ vfgf ;d]t 
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sdL{ df}/Ln] v'jfpg'k5{ . efn] df}/Ln] /fgL df}/LnfO{ uef{wfg u/fpg] sfd dfq u5{ . of] clt g} cN5L 

x'G5 . efn] df}/L x\ofKnf]O8 (Haploid) x'G5g\ . logLx¿df !^ cf]6fj|mf]df]hf]d dfq x'G5g\ . logLx¿ 

uef{wfg gePsf k'mnx¿af6 ljsf; x'G5g\ . o; k|lj|mofnfO{ kfy{]gf]h]g]l;; elgG5 . logLx¿ @!–(! 

lbg;Dd dfq afFR5g\ . 

sdL{ df}/L (Worker Bee) 

df}/Lsf] 3f/df /x]sf df}/Lx¿dWo] ;a}eGbf ;fgf df}/L sdL{ df}/L  

x'g\ . logLx¿sf] zf/Ll/s agfj6 ljz]if lsl;dsf] x'G5 . o;sf] 

d'vn] rkfpg] / rf6\g] u5{ . sdL{ df}/L c;fWo} d]xgtL x'G5 . 

logLx¿sf] tLg hf]8f v'6\6fx¿ x'G5g\ . v'6\6fx¿ em'l;nf] /f}Fn] 

9flsPsf] x'G5 . logLx¿sf] v'6\6fdf kf]n]g af:s]6 x'G5 . h;df 

logLx¿n] kf]n]g hDdf u/]/ NofpF5g\ . 

logLx¿n] km"nsf] /; hDdf ug{], 3f/ agfpg], nfef{sf] x]/rfx ug{], zq';Fu n8\g] cflb sfo{ u5{g\ . 

Pp6f 3f/df @),))) b]lv *),))) sf] ;ª\Vofdf sdL{ df}/Lx¿ x'G5g\ . logLx¿sf] cfo' $@–$% 

lbgsf] x'G5 . 

df}/Lsf] hLjgrj|m(Life cycle of honey bee)  

df}/Lsf] hLjg rj|m km'n, nfef{, Ko'kf / jo:s u/L rf/ cj:yfdf k"/f x'G5 t/ df}/Lsf] hLjg rj|m 

k"/f x'g nfUg] ;do cjlw df}/Lsf] hftcg';f/ km/s km/s x'G5 . oL cj:yfx¿ df}/Lsf] hftcg';f/ 

km/s km/s x'G5 . df}/Lsf] hLjgrj|m k"/f ug{ k'/fgf tGt'x¿ g:6 x'g] / gofF tGt'x¿ aGg] k|lj|mof;Fu} 

k'mnaf6 nfef{, nfef{af6 Ko'kf /Ko'kfaf6 jo:s df}/L aG5 . o; k|lj|mofnfO{ slDKn6 d]6fdkmf]{l;;\ 

(Complete metamorphosis ) elgG5 .  

df}/Lsf] 3f/df sdL{ df}/Lx¿sf] ;ª\Vof lgs} a9]df /fgL df}/Ln] y'k|} sdL{ df}/Lx¿;Fu ldnL gofF ;d"x 

lgdf{0f u5{ / 3f/ 5f]8]/ cGt} hfG5 . sdL{ df}/Ln] gofF 3f/ lgdf{0f u5{g\ . k'/fgf] 3f/df /x]sf sdL{ 

df}/Lx¿n] nfef{nfO{ /f]on h]NnL v'jfP/ gofF /fgL df}/L tof/ u5{g\ . ha /fgL df}/L jo:s x'G5 

gKrn ˆnfO6 (Nuptual flight) jf d]l6ª ˆnfO6 (Mating flight) sf] nflu lg:sG5 . ;fdfGotof 

/fgL df}/L ;fFemsf] ;dodf d]l6ª ˆnfO6sf nflu lg:sG5 . ha /fgL df}/L aflx/ lg:sG5 . 3f/df 

/x]sf efn] df}/Lx¿ /fgL df}/Lsf]kl5 nfU5g\ . /fgL df}/Ln] w]/} efn] df}/L;Fu ;Def]u u5{ . 

;Def]ukZrft\ z'j|msL6x¿ /fgL df}/Lsf] z/L/df e08f/0f x'G5g\ . h'g df}/Lsf] hLjgsfn el/ 

km'nx¿nfO{ lgz]rg ug{ sfd nfU5 . ;Def]ukZrft\ efn] df}/L d5{ . ;Def]usf] @–# lbgkl5 /fgL 

df}/Ln] 3f/df /x]sf a|'8 sf]if (Brood cell) df km'n kf5{ . 
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df}/Lsf] hLjgrj|m(Life cycle of honey bee)  

 

k'mn (Egg) 

df}/Lsf] km'n ;]tf] /ªsf] nfDrf] cfsf/sf] x'G5 . h'g klxnf] lbg 

a|'8sf]ifsf] lkFwdf7f8f] x'G5 . bf];|f] lbg 9Ns]sf] x'G5 / t];|f] 

lbgdf 9n]sf] x'G5 . /fgL df}/Ln] efn] agfpg efn] sf]ifdf, sdL{ 

agfpg sdL{ sf]ifdf / /fgL agfpg /fgL sf]ifdf k'mn  

kf5{ . /fgL df}/Ln] pko'St ;dodf k|ltlbg #))) cf]6f;Dd 

km'n kf5{ . df}/Lsf] hftcg';f/ km'nsf] ;ª\Vof 36a9 x'g ;S5 . km'n cj:yf ;a} df}/Lsf] tLg lbgs} 

x'G5 . km'nsf] ;fOh 1 mm b]lv 1.5 mm ;Ddsf] x'G5 . km'n lgz]lrt / ck|o'St u/L b'O{ lsl;dsf 

x'G5g\ . lgz]lrt km'naf6 sdL{ df}/L / /fgL df}/L aG5g\ . ck|o'St km'naf6 efn] df}/L aG5 .  

nfef{ cj:yf -larva Stage_ 

/fgL df}/Ln] km'n kf/]sf] # lbgkl5 df}/Lsf] lsl;dcg';f/ /fgL sf]ifdf 

kfFr b]lv ;f9] kfFr lbg, sdL{ sf]ifdf 5 lbg / efn] sf]ifdf 

5lbg;Ddsf] cjlwnfO{ nfef{ cj:yf elgG5 . 

o; cj:yfdf nfef{n] w]/} vfG5 . /fgL / efn] df}/Lsf] nfef{ sdL{ df}/Lsf] 

eGbf 7'nf]x'G5 .  

/fgL df}/L / kf]yL df}/L lgz]lrt km'naf6 aG5g\ . ;fy} b'j} kf]yL df}/L x'g\ . To;}n] /fgL df}/Lagfpg] 

ls sdL{ df}/L agfpg] eGg] s'/f nfef{nfO{ v'jfpg] vfgfdf e/ k5{ . 

 

km'n (Egg) 

 

nfef{ (Larva) 

 

Ko'kf (Pupa ) ao:s (Adult )  

 

df}/Lsf] hLjgrqm (Life cycle of honey bee)  
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tLg lbg;Dd ;a} k|sf/sf nfef{nfO{ /f]on h]NnL v'jfOG5 . t/ To;kl5sf] vfgfsf] tflnsf 

df}/Lcg';f/ km/s km/s x'G5 . /fgL df}/L agfpg' k/]dfnfef{ cj:yfsf] cjlwel/ kf]if0fo'St tŒj 

/f]on h]NnL (Royal Jelly) v'jfpF5g\ eg] sdL{ df}/L agfpgsf nflu tLg lbgkl5 dx / s'6sf] 

ld>0f v'jfpF5g\ . pSt dx / s'6sf] ld>0fnfO{ dw'/f]6L elgG5 . efn] df}/LnfO{ klg tLg lbgkl5 dx 

/ s'6sf] ld>0f v'jfpF5g\ . nfef{ cj:yfdf df}/Ln] rf/ b]lv kfFrk6s;Dd sfFr'nL km]5{ . nfef{nfO{ 

v'jfpg] vfgf km/s km/s ePsfn] logLx¿sf] ljsf;sf] cj:yfsf] cjlw klg km/s km/s x'G5 . 

Ko'kf cj:yf (Pupa Stage) 

Ko'kf cj:yf logLx¿sf] hLjgrj|mf]Ko'kf cj:yfdf logLx¿ vfgf gvfO{, grnL 

lglij|mo /xG5g\ . t/ logLx¿sf] zf/Ll/s kl/jt{grflxF eO/x]sf] x'G5 . of] 

cj:yfdf tLg hf]8f v'6\6f, kv]6fx¿ ljsf; x'G5g\ . df}/Lsf] ju{cg';f/ /fgL 

df}/Ldf sl/a * lbg, sdL{ df}/Ldf !@ lbg / efn] df}/Ldf !$ lbgsf] cjlwdf  

;Dk"0f{ ljsf; eO{ Ko'kf cj:yf k"/f x'G5 .  

jo:s cj:yf -Adult stage_ 

ljleGg cfGtl/s kl/jt{gkZrft\ clGtddf Ko'kf jo:sdf kl/0ft x'G5 . d'vdf /x]sf] DoflG8ann] 

a|'8sf]ifdf /x]sf] hfnf] sf6]/ ev{/ ag]sf] jo:s df}/L a|'8 sf]ifaf6 aflx/ lg:sG5 . ;a} ju{sf 

df}/LdWo] sdL{ df}/Lx¿ t'?Gt c¿ df}/LnfO{ ;3fpg yfN5g\ . ltgLx¿sf] 3f/df cToGt dxŒjk"0f{ 

sfdx¿ x'G5g\ . h:t} M a|'8 sf]ifsf] x]/rfx ug{], nfef{nfO{ v'jfpg], 3f/sf] cfGtl/s /Iff ug{] cflb 

;fdfGotof km'nb]lv jo:s cj:yf;Dd k'Ugsf nflu df}/Lsf] ju{cg';f/ km/s km/s ;do cjlw  

nfU5 . 

df}/L k'mn nfef{ Ko'kf hDdf 

/fgL df}/L 

sdL{ df}/L 

efn] df}/L 

# 

# 

# 

%=% 

^ 

^ 

&=% 

!@ 

!$=% 

!^ lbg 

@! lbg 

@#=% lbg 

ev{/} hGd]sf sdL{ df}/Lx¿nfO{ sl/a tLg xKtf;Dd 3f/leq} sfd nufOG5 . To;kl5 sdL{ df}/L 

aflx/sf] sfddf vl6G5g\ . logLx¿n] km"nsf] /; hDdf ug{], 3f/sf] ;'/Iff ug{], zq';Fu n8fOF ug{]  

u5{g\ . 
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df}/Lsf] ju{ / pd]/cg';f/sf] sfo{ ljefhg 

j|m=;+= ju{ pd]/ sfo{ 

! efn] hLjge/ /fgL df}/LnfO{ uef{wfg u/fpg] / 3f/nfO{ Gofgf] kfg{] sfo{  

u5{ . 

@ /fgL hLjge/ km'n kfg{], z/L/af6 ljleGg lsl;dsf uGwx¿ lgisfzg u/]/ 

3f/sf] ;~rfng / lgoGq0f u5{ . 

# sdL{ !–# lbg of] pd]/df sdL{ df}/Ln] rfsfdf 6fFl;P/ c¿ k'mn, nfef{ / 

Ko'kfnfO{ Gofgf] lbg] / sf]if ;kmf ug{] sfd u5{  

$–^ lbg nfef{nfO{ dx / s'6 v'jfpF5g\ . 

&–!! lbg of] pd]/df logLx¿sf] lz/ u|GyLaf6 /f]on h]nL pTkfbg  

x'G5 . of] h]nL nfef{ / /fgL df}/LnfO{ v'jfpF5g\ . 

!@–!& lbg of] pd]/sf df}/Ldf $ hf]8f d}g u|GyL ljsf; x'G5 . ToxfFaf6 

pTkflbt d}gsf] k|of]u u/]/ rfsf nufpg], nfef{ / dx sf]ifx¿ 

aGb u5{ . To;}n] o;nfO{ lgdf{l0fsf klg elgG5 . 

!*–@) lbg ljif u|GyL ljsf; ePsfn] 3f/sf] ;'/Iff u5{ . 

@! lbgkl5 k'ik /;, k/fu, rf]k, kfgL cflb ;ª\sng ug{] sfd u5{ . 

df}/Lsf] pkof]lutf (Use of honey bee) 

df}/L dflg; / kfl/l:ylts k4ltsf nflu clt pkof]uL ls/f xf] . o;af6 w]/} lsl;dsf kmfObfx¿ 

lng ;lsG5 .  

 df}/Lsf] /xg;xg, sfo{ljefhg tyf pRr cg'zf;gn] ubf{ dflg;nfO{ klg ljleGg ;fdflhs 

Jojxf/df k|f]T;flxt u5{ . 

 df}/Ln] ljz]if kf}li6s tTjo'St j:t' dx agfpF5 . dxaf6 ljleGg k|sf/sf cfo'j{]lbs cf}ifwL, 

SofG8L, s]s tyf /f]6Lx¿ tof/ ul/G5 .  
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 df}/Ln] la?jfx¿sf] k"mnaf6 /; r':g] j|mddf ltgLx¿df k/fu;]rg u/fpF5 . To;}n] clxn] 

j[mlif pTkfbgdf j[l4 u/fpgsf nflu klg df}/Ln] dxŒjk"0f{ e"ldsf v]N5 .  

 To:t} o;n] pTkfbg ug]{ d}g klg ljleGg lsl;dsf s:d]l6S;x¿ agfpg, d}g aQLnufot 

cGo ljleGg j:t'x¿ agfpg nflu k|of]u ul/G5 . 

 df}/Lkfng u/]/ s[ifsx¿n] dgUo] cfocfh{g ug{ ;S5g\ . h;n] b]zsf] cfly{s j[l4df /fxt 

k'¥ofpF5 . 

zAbfjnL 

/f]on h]NnL  M  sdL{ df}/Lsf] zL/ u|GyLaf6 pTkflbt kf]if0fo'St h]NnL 

d]6fdkmf]{l;;\  M  ls/fx¿sf] Pp6f cj:yfaf6 csf]{ cj:yfdf -k'mnb]lv jo:s_ 

 kl/jt{g x'Fb} hLjgrj|m k'/f x'g] k|lj|mof 

gKrn ˆnfO6 M  df}/Ln] ;Def]usf nflu lg:sg] p8fg 

 

cEof;  

!=  ;xLpQ/ 5fGg'xf];\ M 

 -s_ s'g df}/L kfy]{gf]h]g]l;; ljlwaf6 hGdG5 < 

  -c_ /fgL df}/L   -cf_ sdL{ df}/L 

  -O_ efn] df}/L   -O{_ /fgL df}/L / sdL{ df}/L 

 -v_ df}/Lsf] nfef{nfO{ /f]on h]NnL dfq vfg lbFbf s'g rflxF df}/L aG5 < 

  -c_ /fgL df}/L  -cf_ efn] df}/L 

  -O_ sdL{ df}/L  -O{_ /fgL df}/L / sdL{ df}/L 

 -u_ lbPsf] lrqdf df}/Lsf] s'g cj:yf b]vfOPsf] 5 < 

  -c_ k'mn -cf_ nfef{ -O_ Ko'kf  -O{_ jo:s 

 -3_ sdL{df}/Lsf] v'6\6fdf /x]sf] kf]n]gaf:s]6 s'g} sf/0fj; r'Fl8Pdf p;sf] s'g sfo{ ug]{  

  Ifdtf 36\5 < 

  -c_ k"mnsf] /; hDdf ug]{   -cf_ a|'8 sf]if lgdf{0f ug]{  

  -O_ nfef{nfO{ /fon h]nL v'jfpg]  -O{_ k"mnsf] k/fus0f hDdf ug]{ 
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 -ª_  tnsf dWo] s'g rfFlx sdL{ df}/Lsf] ljz]iftf xf] < 

  -c_ XofKnf]O8, demf}nfsf/, e'ml;nf] -cf_ XofKnf]O8, km6f{On, e'ml;nf] 

  -O_ l8Knf]O8, :6]/fOn, demf}nfsf/  -O{_ l8Knf]O8, :6]/fOn, e'ml;nf] 

 -r_  /fgL df}/Ln] z'j|msL6x¿ hDdf u/]/ /fVg] efunfO{ s] elgG5 < 

  -c_ kf]n]g :ofs  -cf_ cf]e/L -O_ :kd{ :ofs  -O{_ Pu :ofs 

2. leGgtf 5'6\ofpg'xf];\ M 

 -s_ /fgL df}/L / sdL{ df}/L -v_ efn] df}/L / sdL{ df}/L   -u_ /fgL df}/L / efn] df}/L 

3. sf/0f lbg'xf];\ M 

 -s_ df}/L kfng If]qdf tf]/Lsf] pAhgL a9\5, lsg < 

 -v_ df}/L kfng ax'cfoflds Joj;fo xf], lsg< 

 -u_ efn] df}/L d]l6ªkl5 d5{, lsg < 

 -3_ Pp6f jo:s /fgL df}/L ;fFemkv aflx/ p8\5, lsg < 

 -ª_ df}/LnfO{ ;fdflhs ls/f eGg'sf] sf/0f s] xf] < 

4. tnsf k|Zgx¿sf] pQ/ lbg'xf];\ M 

 -s_ df}/Lsf] 3f/df slt k|sf/sf df}/L x'G5g\ < ltgLx¿sf] agfj6sf] JofVof ug'{xf];\ . 

 -v_ /fgL df}/Lsf] 3f/df /x]sf] ;a}eGbf cN5L df}/Ln] s] sfd u5{ < 

 -u_ olb s'g} sf/0fj; /fgL df}/Lsf] d[To' eof] eg] pSt df}/Lsf] 3f/sf] lgoGq0f s;n]  

  u5{ < 

 -3_ /fgL df}/Ln] c? df}/LnfO{ s;/L lgoGq0f u5{ < 

 -ª_ ck|o'St km'naf6 efn] df}/L aGg] k|lj|mofnfO{ s] elgG5 < 

 -r_  /fgL df}/Lsf] zf/Ll/s agfj6sf] af/]df j0f{g ug{'xf];\ . ;fy} o;sf] sfo{ n]Vg'xf];\ . 

 -5_  df}/Lx¿df /x]sf] pRr :t/Lo sfo{ ljefhg j0f{g ug{'xf];\ . 

 -h_  df}/Lkfng / s[lif pTkfbgsf] ;DaGw JofVof ug'{xf];\ . 

 -em_  Ps hgf j[mifsn] df}/L kfng ubf{ jl/kl/sf j[mifsx¿sf] klg cfocfh{gdf j[l4 x'G5 .  

  o; egfOnfO{ cfˆgf ts{;lxt :ki6 kfg'{xf]; < 

 -`_  dfgj hLjgdf df}/Lsf] dxŒj pNn]v ug'{xf];\ . 

 -em_  df}/Lsf] hLjgrj|m lrq;lxt JofVof ug'{xf];\ . 
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 -~f_ lbPsf] lrqdf s'g rfFlx df}/L /fgL df}/L xf] < s'g df}/Ln] df}/Lsf] 3f/df ;a}eGbf w]/} 

sfd u5{ < 

 

kl/of]hgf sfo{  

glhs}sf] df}/L kfng If]q e|d0f u/L df}/L kfns;Fu ;f]wk'5 u/L df}/Lsf] hLjgrj|m / o;sf] 

dxŒj bzf{O{ 5f]6f] k|ltj]bg tof/ ug'{xf];\ . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

-6_  df}/Lsf] hLjgrqm lrq;lxt JofVof ug{'xf];\ . 

 

 

 

 
 

A 

B C 
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kl/ro  

;a} hLjx¿ ;w}Fel/ afFRb}gg\ . hLjx¿n] cfkm"h:t} ;Gtfg pTkfbg u5{g\ . hLjx¿df ePsf u'0fx¿ 

ltgLx¿sf ;Gtfgx¿df x:tfGt/0f x'g] x'Fbf hLjx¿sf ;Gtfgx¿ ltgLx¿ h:t} x'G5g\ . To;sf 

nflu sf]ifsf] Go'lSno;df /x]sf j|mf]df]hf]d lhDd]jf/ x'G5g\ . sf]if ljefhgsf j|mddf j|mf]df]hf]dx¿ 

ljefhg eP/ ;Gtlt sf]ifdf hfG5g\ . j|mf]df]hf]d DNA / lx:6f]g k|f]l6g ldn]/ ag]sf] x'G5 . k|f]l6g 

;+Zn]if0fsf nflu DNA af6} RNA aG5 . j+zf0f'ut u'0fx¿ ;fg{] ePtfklg jftfj/0fLo k|efjsf] 

sf/0f ;fy} cGo ljleGg sf/s tŒjx¿sf] k|efjn] Pp6} :kL;Lhdf kg{] hLjx¿ klg ;a} p:t} x'Fb}gg\ 

. j|mf]df]hf]dn] hLjx¿sf u'0fx¿ lgwf{/0f u5{ . ;hLjx¿sf u'0f ltgLx¿df ePsf j|mf]df]hf]dsf] 

;ª\Vofdf lge{/ /xG5 . ;]S; j|mf]df]hf]dn] hLjx¿sf] lnª\u lgwf{/0fdf d'Vo e"ldsf v]N5 . 

j|mf]df]hf]ddf /x]sf] j+zf0f'n] hLjx¿sf] u'0f lgwf{/0f ug]{ / csf]{ j+zdf u'0f ;fg]{ sfd u5{ . j+zf0f'sf] 

cWoog ug]{ hLjlj1fgsf] zfvf h]g]l6S;\ -Genetics) xf] . d]08nn] o;;DaGwL lgodx¿ k|ltkfbg 

u/]sf 5g\, h;n] ljleGg k|of]ux¿ ug{ ;xh agfPsf]5 . xfn h]g]l6s k|ljlwsf] k|of]un] lj1fgsf] 

If]qdf w]/} ljsf; ePsf] 5 .  

j+zf0f'j|md (Heridity) 
 

An  ljlzi6 p2]Zo (Specific Objectives) 
 

o; kf7sf] cGTodf l;sf?x¿ lgDg sfo{ ug{ ;Ifd x'g'x'g]5 M 

 dfO6f]l;; / ldof]l;; sf]if ljefhgsf] cjwf/0ff / dxŒj j0f{g ug{  

 j|mf]df]hf]d / j+zf0f'sf] kl/ro lbg  

 agfj6 / sfo{sf cfwf/df l8PgP / cf/PgPlar leGgtf 5'6\ofpg / ljleGg cg';Gwfgdf 

l8PgP k/LIf0fsf] dxŒj atfpg  

 dflg;df x'g] lnª\u lgwf{/0fdf ;]S; j|mf]df]hf]dsf] e"ldsf j0f{g ug{  

 df]gf]xfOla|8 j|m;;Fu ;DalGwt d]G8nsf] lgodx¿ JofVof ug{  

 h]g]l6s k|ljlwsf] kl/ro lbg / o;sf] k|of]usf ;DaGwdf ;f]wvf]h ug{ 

 

kf7 

$ 
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lrq M4.1 

4.1 sf]if ljefhg 

hLjx¿sf] ljsf; j|mddf k|f]Sofl/of]l6s sf]ifaf6 o'Sofl/of]l6s sf]if tyf Ps sf]ifLo hLjaf6 

ax'sf]ifLo hLjsf] pTklQ ePsf] kfOG5 . k|hgg\sf j|mddf k|hgg\ sf]ifsf] sf]ifljefhg eP/ 

Uofd]6x¿ aG5g\ . pSt efn] Uofd]6 / kf]yL Uofd]6 ldn]/ hfOuf]6 aG5 . hfOuf]6df Pp6f 

dfq sf]if x'G5 . pSt Ps sf]ifLo hfOuf]6sf] sf]if ljefhg eP/ k"0f{ z/L/sf] ljsf; x'G5 . 

k|hgg\ sf]ifdf x'g] sf]if ljefhg / zf/Ll/s sf]ifdf x'g] sf]if ljefhg km/s x'G5 . sf]if 

ljefhg Sofl/of]sfOg]l;; -Karyokinesis) / ;fO6f]sfOg]l;; 

-Cytokinesis) u/L b'O{ :6]hdf k"/f x'G5 . Sofl/of]sfOg]l;;df sf]ifdf /x]sf] Go'lSno;sf] 

ljefhg x'G5 eg] ;fO6f]sfOg]l;;df ;fO6f]KnfHdsf] ljefhg x'G5 .  

sf]if ljefhgkZrft\ aGg] sf]if / ;ª\Vofsf cfwf/df dfO6f]l;; / ldof]l;; u/L hLjsf] 

z/L/df b'O{ lsl;dsf] sf]if ljefhg x'G5 .  

 dfO6f]l;; sf]if ljefhg-Mitosis cell division_M 

dfO6f]l;; sf]if ljefhg zf/Ll/s sf]ifx¿df x'G5 . of] sf]if ljefhg ljz]iful/ z/L/sf] j[l4 

If]q / k'gMlgdf{0f If]qdf x'G5 . dfO6f]l;; sf]if ljefhg x'Fbf Pp6f sf]if ljefhg eP/ b'O{cf]6f 

sf]if aG5 . xfd|f] z/L/df Uofd]6afx]s cGo sf]ifx¿df b'O{ k|lt j|mf]df]hf]dx¿  

x'G5g\ . o:tf sf]ifnfO{ l8Knf]O8 sf]if elgG5 . dfO6f]l;; sf]if ljefhg x'g'eGbf cufl8 

sf]ifsf] Go'lSno;df /x]sf] DNA /]lKns];g -Replication_ eO{ b'O{ ;dfg k|ltlnlk agfpF5 . 

sf]if ljefhgsf] j|mddf gofF aGg] sf]ifx¿ -lzz' sf]if_ df ;dfg DNA k|ltlnlk k|j]z u5{ . 
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o;/L gofF aGg] sf]ifx¿df cfg'j+lzs u'0fx¿ -Genetic characteristics) Jojl:yt x'G5 . sf]if 

ljefhgsf] j|mddf gofF aGg] b'O{ sf]ifdf DNA k|ltlnlk ;dfg ¿kdf k|j]z u5{ / l8Knf]O8 

sf]if g} aG5 . To;}n] lzz' sf]ifdf /xg] j|mf]df]hf]dsf] ;ª\Vofdf kl/jt{g x'Fb}g. lzz'' sf]ifdf klg 

dft[sf]ifdf hlt g} j|mf]df]hf]d ;ª\Vof /xG5 . To;}n] o;nfO{ ;lds/0fLo sf]if ljefhg -

Equational cell division_ klg elgG5 .  

 

lrq M4.2 

dfO6f]l;; sf]if ljefhgsf] dxŒj 

1. o; sf]if ljefhgdf sf]ifsf] ;ª\Vof j[l4 x'g]x'Fbf o;n] zf/Ll/s j[l4 ljsf;df d'Vo e"ldsf 

 v]N5 .  

2. 3fp rf]6 nfu]sf] :yfgdf sf]ifsf] k'gMlgdf{0f u/L klxn]s} cj:yfdf kmsf{pg dbt u5{ .  

3. Ps sf]ifLo hLjx¿df cd}y'lgs k|hgg\ ug{ dbt u5{ . 

ldof]l;; sf]if ljefhg -Meosis Cell Division_  

hLjx¿sf] k|hgg\ sf]ifdf dfq ;Lldt /xg] sf]if ljefhg ldof]l;; sf]if ljefhg xf] . o; sf]if 

ljefhgdf Pp6f l8Knf]O8 dft[sf]if ljefhg eP/ rf/cf]6f XofKnf]O8 ;Gtlt sf]ifx¿ aG5g\ . 

XofKnf]O8 sf]if eGgfn] Ps k|lt j|mf]df]hf]dsf] ;ª\Vof ePsf] sf]if a'lemG5 . o;af6 aGg] 

;Gtltsf]ifx¿df j|mf]df]hf]dsf] ;ª\Vof dft[sf]ifdf /x]sf j|mf]df]hf]dsf] ;ª\Vofsf] cfwf x'G5 . of] sf]if 

ljefhg b'Ocf]6f k]mhdf k"/f x'G5 . klxnf] k]mhdf j|mf]df]hf]dsf] ;ª\Vof b'O{ a/fa/ efudf ljefhg 
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eO{ b'O{cf]6f sf]ifdf k|j]z u5{ . bf];|f] k]mhdf dfO6f]l;; sf]if ljefhgdf h:t} DNA /]lKns];g eO{ 

a/fa/ DNA k|ltlnlk gofF sf]ifdf k|j]z u5{ . kmn:j¿k rf/cf]6f XofKnf]O8 sf]ifx¿ aG5 . o; 

sf]if ljefhgdf j|mf]df]hf]dsf] ;ª\Vof cfwf x'g] x'gfn] o;nfO{ l/8S;g sf]if ljefhg -Reduction 

cell division_ elgG5 . o; sf]if ljefhgaf6 Uofd]6x¿sf] pTkfbg x'G5 . d}y'lgs k|hgg\df pSt 

efn] / kf]yLsf] ldng eO{ k'gM l8Knf]O8 hfOuf]6 aG5 . To;}n] hLjx¿ ;a} l8Knf]O8 x'G5g\ . 

 

lrq M4.3 

ldof]l;; sf]if ljefhgsf] dxTj M 

 o;n] l8Knf]O8 hLjx¿sf] d}y'lgs k|hgg\df d'Vo e"ldsf v]N5 .  

 o;n] cfg'j+lzs ljljwtfnfO{ ;Ifd agfO{ j|mdljsf;df ;xof]u u5{ .  

 j|mf]df]hf]ddf x'g] cfg'j+lzs bf]ifx¿sf] dd{t ug{ dbt u5{ . 

 

 

 

 

 

4.2 l8clS;/fOaf] Go'lSns Pl;8 M l8PgP -Deoxyribo Nuclic AcidM DNA_ 
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lrq M 4.4 

sf]ifdf /x]sf] cfg'j+lzs u'0fx¿ af]s]sf] dl;gf TofGb|f g} l8PgP -DNA_ xf] . k|f]Sofl/of]l6s 

sf]ifdf DNA ;fO6f]KnfHdfdf /x]sf] x'G5 eg] o'Sofl/of]l6s sf]ifdf j|mf]df]hf]df /x]sf] x'G5 

.efO/;df /x]sf] DNA, SoflK;8n] dfq 5f]k]sf]x'G5 . DNA gfO6«f]hg a];, l8clS;/fOaf]h 

;'u/ / km:km]6 c0f'x¿ ldn]/ ag]sfx'G5 . gfO6«f]hg a];, l8clS;/fOaf]h ;'u/ ldn]/ ag]sf] 

PsfOnfO{ Go'lSnof];fO8 -nucleoside_ elgG5 . gfO6«f]hg a];, l8clS;/fOaf]h ;'u/ / km:km]6 

c0f'x¿ ldn]/ ag]sf] Psn PsfO -single unit_ nfO{ Go'lSnof]6fO8 -Nucleotide_ elgG5 . 

k|To]s hLjx¿df Go'lSnof]6fO8sf] j|mldstf km/s km/s x'G5 . To;}n] ltgLx¿sf] u'0fdf klg 

kl/jt{g b]lvG5 .of] b'O{cf]6f PlG6Kof/fnn\ -Antiparallel_ :6«fG8x¿ ldn]/ ag]sf] x'G5 . DNA 

df Pl8lgg -Adenine_ Ujflgg -Guanine_, ;fO6f]l;g -Cytosine_ yfPldg  

-Thymine_ u/L rf/ lsl;dsf gfO6«f]hg a];x¿ x'G5g\ . Pl8gfOg yfPldg;Fu 8an aG8 

agfP/ cg'alGwt x'G5 eg] Ujflgg ;fO6f]l;g;Fu l6«kn aG8 agfP/ cg'alGwt x'G5 . DNA n] 

hLjx¿sf] cfg'j+lzs u'0fx¿ af]s]sf] x'G5 . hLjdf Pp6f ljz]if cfg'j+lzs u'0f hfx]/ ug]{ 

DNA sf] ;a}eGbf ;fgf] PsfOnfO{ j+zf0f' -Gene_ elgG5 . DNA n] cfg'j+lzs ;"rgfx¿ 

Pp6f k':tfaf6 csf]{ k':tfdf k|jfx ug]{ sfo{ u5{ . DNA n] 6«fG;\lj|mK;g u/L ljleGg 

lsl;dsf] RNA agfpF5, h;n] k|f]l6g ;+Zn]if0fdf ;xof]u u5{ . 

 

4.3 /fOaf]Go'lSns Pl;8 M cf/PgP-Ribonucliec acid M RNA) 

 

Go'SnLof]6fO8 
-Nucleotide_ 

     aG8 

km:km]6 
c0f' 

;'u/ 

 

gfO6«f]hg a]; cg'aGwg 
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sf]ifdf k|f]l6g ;+Zn]if0f ug]{ dl;gf TofGb|fx¿RNA xf] . RNA gfO6«f]hg a]; /fOaf]h ;'u/ / 

km:km]6 c0f' ldn]/ ag]sf] kf]lnGo'SnLof]6fO8 xf] . 

cf/PgPdf Psn :6«fG8 x'G5 . ;fdfGotofM 

RNA;fO6f]KnfHd / s]xL dfqfdf j|mf]df]hf]ddf klg 

/x]sf] x'G5 . efO/;df RNA SoflK;8n] 3]l/P/ 

/x]sf] x'G5 . efO/;df o;n] h]g]l6s d6]l/on -

Genetic material_ sf] sfd u5{ . RNA df 

Pl8lgg -Adenine_ Ujflgg -Guanine_, 

;fO6f]l;g -Cytosine_ o'/fl;n -Uracil_ u/L rf/ 

lsl;dsf gfO6«f]hg a];x¿ x'G5g\ . o;df ;Fw} 

Pl8lggn] o'/fl;n;Fu 8an aG8 agfP/ cg'alGwt 

x'G5 eg] Ujflggn] ;fO6f]l;g;Fu l6«kn aG8 

agfP/ cg'alGwt x'G5 . messenger RNA(m-

RNA), transfer RNA (t-RNA), ribosomal 

RNA (r-RNA)ul/ ljleGg lsl;dsf RNA x¿ x'G5g\ . RNA sf] d'Vo sfo{ k|f]l6g ;+Zn]if0f 

ug'{ xf] . oL tLg} lsl;dsf RNAx¿ ldn]/ k|f]l6g ;+Zn]if0f sfo{ u5{g\ .  

lj|mofsnfk 4.3 M DNA/ RNAlar leGgtf 5'6\6fpg] 

lrq M4.6 

lrq M4.5 
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 DNA / RNAsf] lrq jf df]8]nsf] OG6/g]6df vf]hL u/L /fd|f];Fu cjnf]sg ug'{xf];\ . 

 b'j}df /x]sf] gfO6«f]hg a]; / ;'u/ c0f'x¿sf] klxrfg ug'{xf];\ ltgLx¿larsf] leGgtf n]Vg'xf];\ . 

DNA / RNAlar leGgtf 

cfwf/ DNA RNA 

agfj6 8an :6«fG8 l;ª\un :6«fG8 

gfO6«f]hg a]; Pl8lgg -Adenine_ Ujflgg  

-Guanine_, ;fO6f]l;g -Cytosine_ 

yfPldg -Thymine) 

Pl8lgg -Adenine_ Ujflgg -Guanine_, 

;fO6f]l;g -Cytosine_ o'/fl;n -Uracil_ 

sfo{  cfg'j+lzs u'0fx¿ Pp6f j+zhaf6 

csf]{ j+zhdf ;fg]{  

sf]ifdf k|f]l6g ;+Zn]if0f ug]{ 

4.4 j|mf]df]hf]d (Chromosome) 

hGt' tyf jg:klt sf]ifsf] Go'lSno;leq dl;gf 

TofGb|fx¿sf] hfnf] b]lvG5 . To;nfO{ j|mf]dfl6g kmfOa/ 

elgG5 . sf]if ljefhgsf] ;dodf pSt j|mf]dfl6g 

kmfOa/x¿ 5f]6f] / df]6f] l/ag h:tf] x'Fb} hfG5, To;nfO{ 

j|mf]df]hf]d elgG5 . j|mf]df]hf]d DNA / k|f]l6g ldn]/ 

ag]sf] x'G5 . j|mf]df]hf]ddf y'k|} j+zf0f'x¿ x'G5g\ . k|To]s 

j+zf0f'n] Ps ljz]if u'0f af]s]sf] x'G5 . j+zf0f' 

j|mf]df]hf]ddf /x]sf] ljz]if u'0f hfx]/ ug]{ DNA sf] ;fgf] 

c+z xf] . j|mf]df]hf]ddf d'Vo b'O{ efux¿ x'G5g\ . tL x'g\ M 

sf]dfl68 / ;]G6«f]ldo/ . 

/]lKns]6]8 j|mf]df]hf]ddf /x]sf b'O{cf]6f p:t} TofGb|fx¿nfO{ j|mf]dfl68 elgG5 . j|mf]df]hf]ddf /x]sf] 

ufF7f] h:tf] ;+/rgfnfO{ ;]G6«f]ldo/ elgG5 . 

 

lrq M 4.7 
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j+zf0f' (Gene) 

j|mf]df]hf]ddf /x]sf] Pp6f ljz]if u'0f af]s]sf 

DNA sf] ;a}eGbf ;fgf] c+znfO{ j+zf0f' 

elgG5 . Pp6f j|mf]df]hf]ddf w]/} j+zf0f'x¿ 

x'G5g\ . k|To]s j+zf0f'n] hLjsf] Pp6f ljz]if 

u'0f af]s]sf] x'G5 . j+zf0f'n] j+zf0f'ut 

u'0fnfO{ Pp6f k':tfaf6 csf]{ k':tfdf ;fg]{ 

sfo{ u5{ . j+zf0f'n] pTkl/jt{g / h]g]l6s 

l/slDag];g (Genetic recombination) 

ljlwaf6 j|md ljsf;df dbt u5{ .  

j|mf]df]hf]dsf lsl;d 

sfdsf cfwf/df j|mf]df]hf]d b'O{ lsl;dsf 

x'G5g\ . tL x'g\ M ;f]dfl6s (Somatic) 

j|mf]df]hf]d / ;]S; j|mf]df]hf]d (Sex 

chromosome) . 

;f]dfl6s (Somatic) j|mf]df]hf]d M z/L/sf] 

;Dk"0f{ agf]6sf u'0fx¿ hfx]/ug{] 

j|mf]df]hf]dx¿nfO{ ;f]dfl6s (Somatic) 

j|mf]df]hf]d elgG5 . logLx¿sf] hf]8Lsf] agfj6 p:t} x'g] x'gfn] logLx¿nfO{ c6f]hf]d 

(Autosome) klg elgG5 .  

;]S; j|mf]df]hf]d (Sex chromosome) M hLjsf] lgwf{/0f ug{] j|mf]df]hf]dnfO{ ;]S; j|mf]df]hf]d 

elgG5 . logLx¿sf] hf]8Lsf] agfj6 km/s km/s x'g] x'gfn] o;nfO{ x]6]/f]hf]d (Heterosome) 

klg elgG5 . 

j|mf]df]hf]dsf] ;ª\Vof(Number of chromosome) 

hLjx¿sf] sf]ifdf kfOg] j|mf]df]hf]dsf] ;ª\Vof lglZrt x'G5 . ljleGg k|hfltsf hLjx¿df 

j|mf]df]hf]dsf] ;ª\Vof km/s km/s x'G5 . h:t} M dflg;df $^ cf]6fj|mf]df]hf]d x'G5g\ eg] 

uf]l/Nnfdf $* cf]6fj|mf]df]hf]d x'G5g\ . j|mf]df]hf]dsf] ;ª\Vof pNn]v ubf{ ;fdfGotofM hf]8fdf 

pNn]v ul/G5 . h:t} M dflg;df @# hf]8f j|mf]df]hf]d x'G5g\ . o;/L pNn]v ug{'sf] p2]Zo 

dflg;df /x]sf] j|mf]df]hf]dx¿ dWo] Ps ;]6 -@# cf]6f_ j|mf]df]hf]d a'afaf6 / csf{] Ps ;]6  

lrq M 4.8 

lrq M 4.9 
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-@# cf]6f_ j|mf]df]hf]d cfdfaf6 cfPsf x'G5g\ egL b]vfpg' xf] . ;fdfGotof hLjx¿sf] 

;f]dfl6s sf]ifdf @ ;]6 j|mf]df]hf]dx¿ x'G5g\ . To;nfO{ l8Knf]O8 elgG5 . Uofd]6x¿df Ps ;]6 

j|mf]df]hf]d x'G5g\ To;nfO{ x\ofKnf]O8 elgG5 . h:t} M dflg;sf] ;f]dfl6s sf]ifdf $^  

-@×@#_ j|mf]df]hf]d x'G5g\ . of] l8Knf]O8 xf] . dflg;sf] cf]ed / z'j|msL6df @# -!×@#_ 

cf]6fdfq j|mf]df]hf]d x'G5g\ . of] x\ofKnf]O8 xf] . 

ljrf/0fLo k|Zg  

h'DNofxfx¿df klg km/s km/s u'0fx¿ s;/L b]lvPsf xf]nfg\ < 3/ kl/jf/sf ;b:o;Fu jf 

OG6/g]6df vf]lhu/L kQff nufpg'xf];\ .  

4.5 Dfflg;sf] lnª\u lgwf{/0f (Sex Determination) df ;]S; j|mf]df]hf]dsf] e"ldsf 

k|To]s j+zf0f'n] Pp6f lgZrt u'0f af]s]sf] x'G5 . To;}n] ltg} j+zf0f'x¿sf] sf/0fn] hLjsf 

u'0fx¿ lgwf{/0f x'G5g\ . hLjsf] ;]S; j|mf]df]hf]ddf /x]sf j+zf0f'sf] sf/0fn] hLjsf] lnª\u efn] 

jf kf]yLdf 5'l§g'nfO{ lnª\u lgwf{/0f elgG5 . ;]S; j|mf]df]hf]dn] gofF ;Gtltdf lnª\u lgwf{/0f 

u5{ . 

dflg;sf] z/L/df @# hf]8f j|mf]df]hf]d x'G5g\ . h;dWo] @@ hf]8f c6f]hf]d x'G5g\ . h;n] 

z/L/sf u'0fx¿ lgwf{/0f u5{g\ . ! hf]8f ;]S; j|mf]df]hf]d x'G5g\ h;n] hlGdg] ;Gtltsf] lnª\u 

lgwf{/0f u5{ . k'?ifsf] z/L/df X / Y u/L ! hf]8f ;]S; j|mf]df]hf]d x'G5g\ eg] dlxnfsf] 

z/L/df X / X u/L ! hf]8f ;]S; j|mf]df]hf]d x'G5g\ . k|hggsf] pd]/df k'?if / dlxnfsf] 

z/L/df /x]sf l8Knf]O8 (2n = 2 × 23)k|hgg sf]if ldof]l;; sf]if ljefhg eP/ x\ofKnf]O8 (n 

= 23) Uofd]6x¿ aG5g\ . k'?if k|hgg sf]ifdf (44 + XY) j|mf]df]hf]d x'G5g\ . pSt sf]if 

ldof]l;; sf]if ljefhg x'Fbf (22 + X) / (22 + Y) j|mf]df]hf]d ePsf z'j|msL6x¿ pTkfbg 

x'G5g\ . :qL k|hgg sf]ifdf (44+XX) j|mf]df]hf]d x'G5g\ . pSt sf]if ldof]l;; sf]if ljefhg 

x'Fbf 22 + X j|mf]df]hf]d ePsf] z'j|msL6 cf]ed;Fu ldNof] eg] hGdg] ;Gtlt:qL lnª\u ePsf] 

cyjf 5f]/L x'G5 . olb 22 + Y j|mf]df]hf]d ePsf] z'j|msL6 cf]ed;Fu ldnL uef{wfg eof] eg] 

hGdg] ;Gtltk'?if cyjf 5f]/f x'G5 . k'?ifdf pTkfbg x'g] z'j|msL6x¿ 50 % X j|mf]df]hf]d 

ePsf / 50 % Y j|mf]df]hf]d ePsf x'gfn] uef{wfg k|lj|mofdf 5f]/f jf 5f]/L aGg] ;Defjgf 50 

% x'G5 . 
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lrq M 4.10 dfgjdf x'g] lnª\u lgwf{/0f k|lj|mof 

 

zAbfjnL  

Sofl/of]sfOg]l;;   M  Go'lSno;sf] ljefhg x'g] k|lj|mof 

;fO6f]sfOg]l;;   M ;fO6f]KnfHdsf] ljefhg ljefhg x'g] k|lj|mof 

x]6]/f]hf]d    M  km/s km/s agfj6 ePsf j|mf]df]hf]d hf]8L 

c6f]hf]d    M  p:t} agfj6 ePsf j|mf]df]hf]d hf]8L 

cEof;  

1. tnsf ax'j}slNks k|Zgx¿sf] ;xL pQ/ 5fg]/ n]Vg'xf];\ M 

 -s_ dflg;df slt hf]8f j|mf]df]hf]d x'G5g\ < 

  -c_ 1 hf]8f   -cf_ 22 hf]8f 

  -O_ 23 hf]8f   -O{_ 46 hf]8f 

 -v_ ;]S; j|mf]df]hf]dsf] d'Vo sfo{ s] xf] < 

  -c_ ;f]dfl6s u'0f lgwf{/0f ug{]  -cf_ lnª\u lgwf{/0f ug{] 

  -O_ cf}ifwL Ifdtf a9fpg]  -O{_ cfFvfsf] agf]6 lgwf{/0f ug{]  

 

 

 

 

 

  

 

 

 

 

 

 

 

 

22 + X 22 + Y 22 + X 

 

44 + XX 44 + XY 44 + XY 44 + XX 

44 + XX 44 + XY 

22 + X 

 

ldof]l;; sf]if ljefhg 

a'af 

5f]/f 
 

5f]/L 
 

5f]/L 

Uofd]6 

cfdf 

5f]/f 
 

uef{wfg 
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 -u_ hLjx¿df j+zf0f'ut u'0f ;fg{] j|mf]df]hf]dsf] ;a}eGbf ;fgf] PsfOnfO{ s] elgG5 < 

  -c_ DNA     -cf_ j|mf]dfl68 

  -O_ ;]G6«f]ldo/    -O{_ j+zf0f' 

 -3_ dfO6f]l;; sf]if ljefhgsf nflu tnsf dWo] s'g egfO{ l7s xf]< 

  -c_ of] sf]if ljefhgdf rf/cf]6f sf]ifx¿ aG5g\ . 

  -cf_ of] sf]if ljefhgdf XofKnf]O8 sf]if aG5g\ . 

  -O_ of] sf]if ljefhg k|hgg\ sf]ifdf x'G5 . 

  -O{_ of] sf]if ljefhgn] sf]ifsf] k'gM lgdf{0f u5{ . 

 -ª_ /]l8of]y]/fkL Nofadf sfd ug]{ Ps hgf 6]SgLl;ogsf] ljjfxsf] nfdf] ;dokZrft\klg  

  ;Gtfgsf] hGdgx'Fbf k/LIf0f u/fP . k/LIf0fkZrft\ pgL nfdf] ;do;Dd high  

  intensity radiation df sfd ubf{ pgdf ;Gtfg pTkfbg Ifdtf sdLePsf] b]lvof] .  

  To;df sf]ifsf] s'g efudf c;/ k/]sf] xf]nf < 

  -c_ DNA     -cf_ RNA 

  -O_ k|hgg\ sf]if   -O{_ ;f]dfl6s sf]if 

 -r_  lgDgdWo] s'gn] k'?ifsf] z/L/df /x]sf] sf]ifsf] j|mf]df]hf]dsf] ;ª \s]t u5{ < 

  -c_ 44 + XY - cf_ 44 + XX -O_ 22 + XY -O{_ 22+XY 

@= leGgtf n]Vg'xf];\ M 

 -s_ DNA / RNA 

 -v_ x\ofKnf]O8 sf]if / l8Knf]O8 sf]if  

 -u_ c6f]hf]d / ;]S; j|mf]df]hf]d  

 -3_ dfO6f]l;; sf]if ljefhg / ldof]l;; sf]if ljefhg 

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

 -s_ k|To]s hLjdf s]xL u'0fx¿ pgLx¿sf] k"j{hsf h:t} x'G5g\ . 

 -v_ 5f]/f jf 5f]/L hGdg'df k'?ifsf] d'Vo e"ldsf x'G5 . 
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 -u_ k'?ifdf X / Y b'j} vfnsf ;]S; j|mf]df]hf]d eP tfklg s;}nfO{ 5f]/Ldfq t s;}nfO{  

5f]/fdfq hGdG5g\, lsg < 

 -3_ ldof]l;; sf]if ljefhgnfO{ l/8S;g l8lehg klg elgG5 . 

 -ª_ dfO6f]l;; sf]if ljefhgnfO{ ;Gtlt sf]ifdf klg dft[sf]ifdf hlt g} j|mf]df]hf]d ;ª\Vof  

  x'G5 . 

 -r_  ldof]l;; sf]if ljefhgn] kl/j[lQ NofpF5 . 

$=  tnsf k|Zgx¿sf] pQ/ n]Vg'xf];\ M 

 -s_ j+zf0f'sf] kl/efiff lbg'xf];\ . 

 -v_ hLjsf] z/L/df j|mf]df]hf]dsf] e"ldsf :ki6 kfg'{xf];\ . 

 -u_ hLjx¿sf] ljsf;df dfO6f]l;; sf]if ljefhgsf] dxŒj JofVof ug'{xf];\ . 

 -3_ hLjx¿sf] k|hgg\df ldof]l;; / dfO6f]l;; sf]if ljefhgsf] e"ldsf :ki6 kfg'{xf];\ . 

 -ª_ ldof]l;; sf]if ljefhg lagf d}y'lgs k|hgg\ ;Dej 5}g, sf/0f;lxt :ki6   

  kfg'{xf];\ . 

 -r_ hLjsf] cfg'j+lzs u'0fsf] k|zf/0f s;/L x'G5 < :ki6 kfg'{xf];\ . 

 -5_  dflg;df x'g] lnª\u lgwf{/0fsf] rf6{;lxt JofVof ug{'xf];\ . 

 -h_  Ps dlxnf ue{jtL l5g\ . pgn] 5f]/f hGdfpg ;Sg] ;Defjgf slt 5 < k|ltztdf  

n]Vg'xf];\ . 

 -em_  Pshf]8L bDkQLsf] 4 hgf 5f]/Lx¿ dfq hlGdP . k'?ifsf] c08sf]ifaf6 X j|mf]df]hf]d  

ePsf z'j|msL6 dfq pTkfbg ePsf xf]nfg t < :ki6 kfg{'xf];\ . 

 -~f_ olb hLjsf] k|hgg\ sf]ifdf ldof]l;; sf]if ljefhg ePg eg] pSt hLjdf s:tf] c;/  

b]lvPnf < JofVof ug'{xf];\ . 

4.6 j+zf0f'j|md / d]G8lnhd\ (Heredity and Mendalism) 

;a} ;hLjx¿n] cfk\mgf] j+zhsf] lg/Gt/tf lbg cfk"m h:t} ;Gtfg pTkfbg u5{g\ . 

;Gtfgx¿df w]/} yf]/} cfk\mgf] k'vf{x¿sf u'0fx¿ b]lvG5g\ . hLjx¿ x]bf{ p:t} b]lvP klg Ps 

cfk;df s]xL g s]xL u'0fx¿ km/s x'G5g\ . cd}y'lgs jf d}y'lgs k|hgg\ b'j}af6 hGd]sf 

;Gtfgx¿df a'afcfdfsf u'0fx¿ ;/]sf x'G5g\ . oL u'0fx¿ Pp6f j+zhaf6 csf]{ j+zhdf ;fg]{ 
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sfd sf]ifsf] Go'lSno;df /x]sf] j+zf0f'n] u5{ . k|To]s j+zf0f'n] Pp6f ljz]if u'0f af]s]sf] x'G5 . 

h;n] ubf{ a'afcfdfdf ePsf j+zf0f'ut u'0fx¿ ;Gtltdf ;b}{ hfG5 . o;/L cfdf a'afdf 

ePsf j+zf0f'ut u'0f ;Gtlt df ;g]{ k|lj|mofnfO{j+zf0f'j|md elgG5 eg] pSt ;g]{ u'0fx¿nfO{ 

j+zf0f'ut u'0f elgG5 .  

j+zf0f', j+zf0f'j|md / kl/j[lQsf] af/]df cWoog ug]{ hLjlj1fgsf] Pp6f ljwfnfO{ h]g]l6S; 

(Genetics) elgG5 . h]g]l6S;cGtu{t h]g]l6S; OlGhlgol/ª, d]l8sn h]g]l6S; h:tf 

pkljwfx¿ klg k5{g\ . h]g]l6S;sf] af/]df ljleGg cg';Gwfg u/]/ lgodx¿ k|ltkfbg ug]{ 

klxnf] j}1flgs u|]u/ hf]xfg d]G8n lyP . pgL Pp6f rr{df leI'f yP . pgL h'nfO{ 22, 1822 

df cli6«ofdf hlGdPsf lyP . pgnfO{ h]g]l6S;sf lktf elgG5 . d]G8nn] cfk\mgf] au}+rfdf 

pdfl/Psf s]/fpsf] la?jfdf (Pisum sativum) k|of]u -experiment_ u/]sf lyP . pgn] 

s]/fpsf] af]6df k|of]u ubf{ ;ft cf]6f ljleGg u'0fx¿nfO{ cfwf/ lnPsf lyP . tL x'g\ M 

 

lrq M 4.11 

1. la?jfsf] prfO M cUnf] / xf]rf]  

2. k'mnsf] :yfg M sfk / 6'Kkf]  

3. sf];fsf] /ª M xl/of] / kx]Fnf]  

4. sf];fsf] cfsf/ M kf]l6nf] / v'lDrPsf]  

5. lapsf] cfsf/ M uf]nf] / rfpl/Psf]  

6. k"mnsf] /ª M kk{n / ;]tf]  

7. lapsf] /ª M kx]Fnf] / xl/of]  
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d]G8nn] cfˆgf] k|of]usf nflu s]/fpsf] af]6 5fGg'sf sf/0fx¿ 

1. s]/fpsf] k'mn b'O{ lnª\uL (Bisexual) / aGb (Closed) ePsfn] k|fs[lts ¿k d} 

 :jk/fu;]rg eO{ k|hgg x'g ;S5 .  

2. o;df cfjZostfcg';f/ k/ k|hgg\ u/fpg klg ;lsG5 .  

3. o;sf] hLjgrj|m 5f]6f] ePsfn] l56f] l56f] glthf lng ;lsG5 .  

4. o;df w]/} hf]8f km/s u'0fx¿ (Contrasting characteristics) x'G5g\ . 

5. Ps}k6sdf w]/} lapx¿ pTkfbg ug{ ;lsG5, h;af6 ;lhn} gofF la?jfx¿ pTkfbg  

 ug{ ;lsG5 .  

6. logLx¿nfO{ pdfg{ klg ;lhnf] x'G5 .  

lj|mofsnfk M ljleGg lsl;dsf s]/fpsf] cWoog 

ljlw  

cfˆgf] 3/ jf l5d]sdf kfOg] ljleGg lsl;dsf s]/fpsf lapx¿ hDdf ug'{xf]; \ . 

ltgLx¿sf] cfsf/, ;fOh /ªsf cfwf/df ljleGg ;d"xdf 5'6\6fpg'xf];\ .  

ca d]G8nsf] k|of]usf] rf6{df plNnlvt u'0fx¿sf] cfwf/df tL lapx¿nfO{ k|an u'0f 

ePsf / n'Kt u'0f ePsfdf 5'6\6fpg'xf];\ . 

d]08nsf] k|of]usf] ljlw(Method of Mendal's Experiment) 

d]08nn] s]/fpsf] af]6df kfOg] ;ft hf]8f u'0fx¿ z'b\w (pure) / l7dfxf (hybrid) sf af/]df 

5'6\6f5'6\6} cWoog u/L k|To]s j+zhsf] u'0fcg';f/ juL{s/0f klg u/] . d]G8nn] j+zf0f'j|mdsf] 

cWoogsfnflu s]/fpsf cUnf / xf]rf la?jfx¿ 5fgL k/ k/fu;]rg (cross pollination) u/fP . 

o; k/fu;]rgaf6 k|fKt ePsf] lapaf6 la?jf pdfl/of], h;nfO{ klxnf] j+z (first filial 

generation) elgof] . klxnf] j+zdf k|fKt la?jfx¿ ;a} cUnf kfOof] . o;/L g} pgn] afFsL & cf]6f 

hf]8f u'0fx¿sf] klg 5'6\6f5'6\6} ¿kdf k/fu;]rg u/fO{ cWoog u/] . t/ klxnf] j+zdf Pp6} dfq 

nIf0f kfP . km/s hf]8f u'0fx¿nfO{ cfk;df k/fu;]rg u/fpFbf klxnf] j+zdf k|fKt x'g] u'0fnfO{ 

d]G8nn] k|anu'0f (Dominant character) gfd lbP eg] h'g u'0f klxnf] j+zdf b]lvPg pSt u'0fnfO{ 

n'Ktu'0f (Recessive character) gfd lbP . 

d]G8nn] klxnf] j+zdf k|fKt l7dfxf cUnf la?jfx¿lardf :jk/fu;]rg (Self pollination) 

u/fP . o;/L :jk/fu;]rgkZrft\ k|fKt bf];|f] j+zsf la?jfx¿ cjnf]sg ubf{ cUnf] / xf]rf] b'j} u'0f 
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ePsf la?jfx¿ b]vf k/] . h;dWo] 75% cUnf] la?jf / 25% xf]rf] la?jf lyP . pSt bf];|f] j+zdf 

k|fKt la?jfx¿df :jk/fu;]rg u/fpFbf z'4 cUnf] s]/fpsf] af]6af6 z'4 cUnf] s]/fpsf] af]6dfq k|fKt 

eP . z'4 xf]rf] s]/fpsf] af]6af6 z'4 xf]rf] s]/fpsf] af]6x¿ k|fKt eP . To;} u/L l7dfxf cUnf] 

s]/fpsf] af]6af6 75% cUnf] / 25% xf]rf] s]/fpsf] af]6x¿ k|fKt eP . 

 

lrq 4.12 M cUnf] s]/fp / xf]rf] s]/fplarsf] df]gf]xfOla|8 j|m; 

d]G8nsf] k|of]usf glthfx¿ 

1. z'4 cUnf s]/fpaf6 cUn} dfq la?jf pTkfbg eP . 

2. l7dfxf cUnf la?jfaf6 k]ml/ 3:1 sf cg'kftdf cUnf / xf]rf la?jf pTkfbg eP .  

3. z'4 xf]rf la?jfaf6 xf]rf la?jf dfq pTkfbg eP .  

 

lkmgf]6fOk 

lhgf]gfOk 

Uofd]6 pTkfbg 

klxnf] j+z 

klxnf] j+zsf] Uofd]6 

pTkfbg 

 

F1 Uofd]6 

 

lhgf]gfOk 
 
lkmgf]6fOk 

 

bf];|f] j+z 

cUnf xf]rf] 

 

Uofd]6 
 

uef{wfg 

100% l7dfxf cUnf 

cUnf] cUnf] cUnf] xf]rf] 
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d]G8nsf] k|of]udf lkmgf]6fOlks cg'kft / lhgf]6fOlks cg'kft 

hLjx¿sf] aflx/L ¿kdf b]lvg] u'0fx¿nfO{ lkmgf]6fOlks u'0fx¿ elgG5 . hLjx¿sf] cfg'j+lzs 

;+/rgf -Genetic composition_ nfO{ lhgf]6fOlks u'0fx¿ elgG5 . d]G8nsf] k|of]udf bf];|f] 

j+zsf] lkmgf]6fOlks / lhgf]6fOlks cg'kft lgDgfg';f/ 5 .  

lkmgf]6fOlks cg'kft cUnf] M xf]rf] = 3:1 

lhgf]gfOlks cg'kft z'4 cUnf] M l7dfxf cUnf] M z'4 xf]rf] 1:2:1 

df]gf]xfOla|8 j|m; / 8fOxfOla|8 j|m; 

Pp6f dfq km/s u'0f (Contrasting character) ePsf la?jfx¿lar k/k/fu;]rg u/fO{ 

l7dfxf la?jf pTkfbg ug'{nfO{df]gf] xfOla|8 j|m; elgG5 . h:t} M cUnf] / xf]rf] s]/fpsf] 

larj|m; u/fpFbf klxnf] j+zdf 100% l7dfxf cUnf] la?jfx¿ pTkfbg x'G5g\ . 

To:t} b'O{cf]6f km/s u'0fx¿ ePsf la?jfx¿lar k/ k/fu;]rg u/fP/ l7dfxf la?jf pTkfbg 

ug]{ k|lj|mofnfO{ 8fOxfOla|8 j|m; elgG5 .  

4.7 d]G8nsf lgodx¿  

u|]u/ hf]xfg d]G8nn] s]/fpsf ljleGg u'0fx¿ lnP/ u/]sf k|of]ukZrft\ pknAw glthfsf 

cfwf/df lgDglnlvt lgodx¿ k|ltkfbg u/]sf lyP M 

1. k|antfsf] lgod (Law of dominance) 

2. n}ª\lus z'4tfsf] lgod (Law of parity of gamete or law of segregation) 

3. :jtGq u'0f k|;f/0fsf] lgod (Law of independent assortment) 

k|antfsf] lgod(Law of Domnance) 

k|antfsf] lgodfg';f/ z'4 u'0f ePsf dfp hLjx¿lar k/ k/fu;]rg u/fpFbf klxnf] j+zdf 

k|anu'0f dfq b]vfk5{ . o;/L Ps hf]8f km/s z'4 u'0f ePsf dfp hLjx¿lar k/ k/fu;]rg 

u/fpFbf klxnf] j+zdf s'g} Pp6f dfq u'0f b]lvg'nfO{ k|antfsf] lgod elgG5 . d]G8nsf] 

k|of]udf klg s'g} u'0f klxnf] j+zdf b]vf k/]sf] kfOof] eg] s'g} u'0f blaP/ /x]sf] kfOof] . o;/L 

k|ToIf ¿kdf b]vf kg]{ u'0fnfO{ k|an u'0f/ blaP/ /x]sf] u'0fnfO{ n'Kt u'0f elgG5 .  
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lrq M 4.13 

d]G8nsf] k|antfsf] lgodsf] k|of]udf cUnf] s]/fp/ xf]rf] s]/fpnfO{ cfk;df j|m; u/fpFbf 

klxnf] j+zdf l7dfxf cUnf] s]/fpdfq pd|G5 . oxfF cUnf] u'0f k|an u'0f / xf]rf] u'0f n'Kt u'0f 

x'G5 .  

n}ª\lus z'4tfsf] lgod (Law of Purity of Gamete) 

klxnf] j+zsf] l7dfxfdf b'O{ km/s u'0fx¿ ;Fu} /x] klg cfcfˆg} df}lnstf gu'dfO{ z'4 g} /x]sf 

x'G5g\ . ha l7dfxfdf Uofd]6 aG5 . ldof]l;; sf]if ljefhg x'Fbf j+zf0f'x¿ 5'6\l6P/ k|To]s 

Uofd]6df z'4 u'0f dfq hfG5 . o; lgodnfO{ n}ª\lus z'4tfsf] lgod elgG5 . pbfx/0fsf 

nflu d]G8nsf] k|of]udf klxnf] j+zdf k|fKt cUnf] la?jfx¿df :jk/fu;]rg u/fpFbf bf];|f] 

j+zdf cUnf / xf]rf b'j} k|sf/sf s]/fpsf la?jfx¿ b]lvP . h;df cUnf / xf]rfsf] cg'kft 

3:1 x'G5 .  

 

lrq M 4.14 

 

 

z'4 u'0f ePsf Uofd]6 
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lrq M 4.16 

lrq M4.17 

 

lrq M 4.15 klxnf] j+zhaf6 pTkflbt l7dfxfdf :jk/fu;]rgkZrft\ pTkflbt bf];|f] j+zh 

 

cGo hLjx¿df dgf]xfOla|8 j|m; 

 sfnf] lugL lku / ;]tf] lugL lkular df]gf]xfOla|8 j|m; 

u/fpFbf klxnf] j+zdf ;a} sfnf] lugL lku k|fKt eP . 

pSt klxnf] j+zdf k|fKt l7dfxf sfnf] lugL lkunfO{ 

:jk|hgg u/fpFbf bf];|f] j+zdf 75% sfnf] / 25% ;]tf] 

lugL lku kfPsf lyP . To;df klg lkmgf]6fOlks cg'kft 

sfnf] M ;]tf] M 3:1 lyof] eg] lhgf]6fOlks cg'kft z'4 

sfnf] M l7=sfnf] M z'== ;]tf] 1:2:1 lyof] .  

4.8 cfg'j+lzs k|ljlw -Genetic technology) 

xfn ljZjdf k|of]udf cfPsf k|ljlwdWo] cfg'j+lzs k|ljlw 

klg Ps xf] . o; k|ljwLn] DNA df ;lhn} / l56} ljleGg 

kl/jt{g u/fO{ gofF gofF u'0fx¿ ljsf; ug{ dbt u5{ . 

o;df j+zf0f'sf] ;Dkfbg ul/G5 . xfn j}1flgsx¿ 

j+zf0f'?nfO{ yk]/ 36fP/ jf k|lt:yfkg u/]/ DNA s;/L 

kl/dfh{g ug{ ;lsG5 egL kQf nufpg ;Ifd ePsf5g\ . 

j+zf0f'x¿ Ps k':tfaf6 csf]{ k':tfdf ;b}{ hfG5 . ltgLx¿ sf]8]8 lgb]{zgx¿ x'g\, h'g ljleGg 

k|f]l6g lgdf{0f ug{ / cfg'j+lzs u'0fx¿ gofF k':tfdf ;fg{ k|of]u x'G5 . cfg'j+lzs k|ljlw eg]sf] 
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j+zf0f' cleJolSt a'em]/, k|fj[mlts cfg'j+lzs leGgtfsf] kmfObf p7fpFb} j+zf0f' kl/dfh{g ug]{ / 

gofF hLjx¿df j+zf0f'x¿ x:tfgfGt/0f ug]{ k|lj|mof xf] . cfg'j+lzs k|ljlwdWo] cfg'j+lzs 

OlGhlgol/ª -Genetic Engineering_ Ps k|lj|mof xf,] h;n] k|of]uzfnfdf cfwfl/t k|ljlwx¿ 

k|of]u u/]/ hLjsf] DNA d]sck kl/jt{g u5{ . o;df Psn gfO6«f]hg a]; hf]8L -A-T jf C-

G_ kl/jt{g ug]{, DNA df /x]sf] j+zf0f' x6fpg] jf yKg] u/L gofF u'0fx¿sf] ljsf; ul/G5 . 

o;nfO{ cfg'j+lzs kl/dfh{g -Genetic Transformation_ klg elgG5 . cfg'j+lzs 

OlGhlgol/ª dfk{mt agfOPsf j+zf0f' e]l/oG6x¿ Ps k':tfaf6 csf]{ k':tfdf x:tfgfGt/0f ug{ 

;lsG5 . j+zf0f'x¿ / ltgLx¿sf] sfo{ klxrfg ug'{ cfg'j+lzs k|ljlwsf] dxŒjk"0f{ k|of]u xf] .  

afof]6]Sgf]nf]hL / cf0fljs hLjlj1fg -molecular biology_ df cfg'j+lzs k|ljlwsf] dxŒjk"0f{ 

:yfg /x]sf] 5 .o;df DNAcg'j|md -DNA sequencing_ sf] hfgsf/Lsf] cfwf/df o;sf] 

;+/rgf, sfo{ / d]sflgHd cflb k|of]u u/]/ la?jfsf ljz]iftfx¿nfO{ lgodg jf lgoGq0f ug{ 

;Dej agfPsf] 5 . xfn DNA cf0fljs dfs{/x¿ -DNA molecular markers), 6«fG;h]lgs 

6]Sgf]nf]hL -Transgenic technology_ / j+zf0f' cleJolSt -Gene expression_ df cfwfl/t 

cfg'j+lzs k|ljlwx¿ s[lif pTkfbgdf Jofks ¿kdf k|of]u ul/Psf] 5 . h;n] s[lif pkh / 

u'0f:t/ ;'wf/ ug{, ljleGg h}ljs / ch}ljs tgfjn] ubf{ x'g] gf]S;fgnfO{ sd ug{, k|hgg\ 

Ifdtfdf ;'wf/ ug{ 7'nf];Defjgf b]vfPsf] 5 .pRr ;DefJotf / cfjZostf ePsf oL 

cfw'lgs cfg'j+lzs k|ljlwx¿ j[mlifsf] lbuf] ljsf;sf] Uof/]G6L ug]{ dxŒjk"0f{ pkfox¿ x'g\ . 

xfn DNA k|ljlwn] kmf]/]lG;s lj1fgsf] If]qdf dxŒjk"0f{ :yfg lnPsf] 5 . ljleGg ck/flws 

36gfx¿sf] cg';Gwfg ug{ DNA k|ljlwsf] k|of]u ul/G5 , h;nfO{ DNA k/LIf0f elgG5 .  

4.9 ljleGg cg';Gwfgdf l8PgP k/LIf0fsf] e"ldsf 

o; k|ljlwsf] k|of]u u/]/ ljleGg cfk/flws d'2fx¿sf] 

5fgljg ug{ / bf]ifLsf] klxrfg ug{ ;xh ePsf] 5 . 

xfn eO/x]sf] cfk/flws d'2fx¿sf] ;ª\Vofdf j[l4 / 

k|ljlwsf] ;lhnf] pknAwtfn] ubf{ DNA k/LIf0fsf] 

k|of]u lgs} a9]sf]5 . DNA k/LIf0f d'Votof ck/flws 

cg';Gwfg / lkt[Tj k/LIf0fsf nflu a9L k|of]u ul/G5 . g]kfn k|x/Lsf] s]Gb|Lo k|x/L km/]lG;s 

lj1fg k|of]uzfnfn] @)!% df sf7\df8f}Fdf DNA k/LIf0f ;'? u/]sf] lyof] . j}1flgs ljlwsf] 

¿kdf tYox¿ :yflkt ug{ of] k|efjsf/L 5 t/ DNA k/LIf0fhl6n / clt ;+j]bgzLn sfo{ 

xf] . Ps ;fwf/0f q'l6n] klg 7'nf] unt glthf Nofpg ;S5 . To;}n] DNA k/LIf0fnfO{ 

lrq M 4.18 
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Gofok"0f{ / k|efjsf/L agfpg, gd'gf ;ª\sng, To;sf] 9'jfgL / ;ª\j|md0f x'g glbg ljz]if 

Wofg lbg'k5{ . 

4.10 rogfTds k|hgg\ -Selective Breeding_  

k|frLg sfnb]lv dflg;x¿n] /fd|f] la?jf / hgfj/x¿sf] 5gf]6 u/L k|hgg\ u/fpFb} cfPsf  

5g\ . h:t}M w]/} pTkfbg lbg] cGg afnLsf la?jf, ljz]if cfsf/ / /ªx¿ ePsf k"mnx¿;Fu 

;hfj6L la?jfx¿, w]/} /fd|f] u'0f:t/o'St pg / w]/} df;' pTkfbg ug]{ e]8fx¿;Fu ;fdfGo 

e]8fx¿, w]/} b'w lbg] pGgt hftsf] e}+;L;Fu :yflgo e}+;L cflb cEof;x¿ lg/Gt/ 

rln/x]sf5g\ . o;/L ljz]if ljz]iftfx¿ ePsf hgfj/ tyf la?jfx¿ 5gf]6 u/]/ ltgLx¿lar 

k|hgg\ u/fO{ cfk"mn] rfx] h:tf ljz]iftf ePsf ;Gtfg pTkfbg ug]{ k|lj|mof g} rogfTds 

k|hgg\ xf] . rogfTds k|hgg\sf] d'Vo p2]Zo hLjsf pGgt ljz]iftfx¿sf] cfwf/df k|hgg\ 

ug]{ tyf dflg;x¿nfO{ dg kg]{ tl/sfx¿df cg's"ng ug'{ xf] . o; ljlwaf6cfk"mn] rfx]h:tf 

af]6la?jf / hgfj/x¿ pTkfbg ug{ pSt ljz]if ljz]iftfx¿ePsf cfdf a'af 5fg]/ k|hgg\ 

u/fpg ;lsG5 . rogfTds k|hgg\n] hLjx¿df k|fj[mlts ¿kdf cjl:yt j+zf0f' leGgtfsf] 

k|of]u u/]/ k|fj[mlts k|hgg\nfO{ hf]8 lbG5 . w]/} dflg;x¿n] cfg'j+lzs pTkl/jt{gnfO{ Wofg 

glbg] ePsfn] rogfTds k|hgg\sf] cfnf]rgf u5{g\ .  

pbfx/0fsf nflu olb xfdLn] ;fgf] 3f]uf nfUg] ds}nfO{{ alxisf/ u/L7'nf] 3f]uf nfUg] ds}sf] 

lap dfq} 5fg]/ k|of]u u¥of}F eg] ;a} ds}n]] 7'nf] 3f]uf nfUg] j+zf0f' k|fKt u5{g\ . olb of] k|lj|mof 

w]/} k':tfx¿;Dd bf]xf]/fOof] eg] efjL k':tf ;a} 7'nf] 3f]uf nfUg] x'g] ;Defjgf  

a9\5 . 

 

lrq M 4.19 

 rogfTds k|hgg\sf a]kmfObfx¿ 

1. rogfTds k|hgg\n] k|foM w]/} ;dfg cfg'j+lzs u'0f ePsf hgfj/x¿ / la?jfx¿sf] 

 hg;ª\Vof j[l4 u5{ . 

2. ;ª\j|mfTds /f]ux¿ cfg'j+lzs ¿kdf k}mng] ;Defjgf a9L x'G5 . 
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3. o; k|hgg\ ljlwdf k|foM w]/} glhssf} gftf ePsf hLjx¿lar k|hgg\ x'g]x'Fbf hGdhft 

 cfg'j+lzs cj:yfaf6 lkl8t x'g] ;Defjgf a9L x'G5 .  

4. rogfTds k|hgg\nfO{ j[mlqd rog klg elgG5 lsgeg] o;df dfgj x:tIf]k klg  

 x'G5 . 

5. rogfTds k|hgg\n] v/fa u'0fnfO{ x6fpg'sf] ;6\6f /fd|f] u'0fx¿nfO{ dfq a9fpg] u5{,

 h;n] ubf{ eljiodf hLjsf] ;Dk"0f{ k|hfltx¿ Pp6} v/fa nIf0fsf] ;fy ;dfKt x'g  

 ;S5 . 

rogfTds k|hgg\sf ljlwx¿ 

rogfTds k|hgg\ u/fpFbf ljleGg ljlwx¿ ckgfpg ;lsG5 . To;dWo] s]xL ljlwx¿ oxfF 

lbOPsf] 5 M 

Ogla|l8ª -Inbreeding_ 

cg'dflgt ljz]iftfx¿ ePsf hLjx¿sf] :yfkgf ug{sf nflu Oglj|l8ª ul/G5 . o; ljlwdf w]/} 

glhssf] ;DaGw ePsf hLjx¿ -cfˆg} a'af afh]sf ;Gtfgx¿_sf]lar k|hgg\ u/fOG5 . o; 

lsl;dsf] k|hgg\ w]/} k':tfx¿df lg/Gt/ u/fOof] eg] cfg'j+lzs ¿kdf ;dfg u'0f ePsf 

;Gtfgx¿ pTkfbg x'G5g\ . o;/L pTkflbt hLjnfO{ z'4 g:nsf] ¿kdf j0f{g ul/G5 . :ofldh 

la/fnf] / Nofa|f8f]/ l/l6«e/ s's'/ z'4 g:nsf pbfx/0f x'g\ . 

 

lrq M 4.20 

nfOg k|hgg\ -Line Breeding_ 
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of] klg Ps lsl;dsf] Ogla|l8ª xf] . o;df s]xL 6f9fsf] ;DaGw ePsf hLjx¿lar k|hgg\ 

u/fP/ rfx]sf ljz]iftf ePsf hLjx¿sf] :yfkgf ul/G5 . o;n] z'4 g:n x'g] b/nfO{  

36fpF5 . o;n] z'4 g:n x'g] hLjx¿df b]vf kg{ ;Sg] cfg'j+lzs c:j:ytfsf] hf]lvd 36fpg 

dbt u5{ . 

 

lrq M4.21 

 

:jk/fu;]rg -Self Pollination_  

w]/} h;f] la?jfx¿df efn] / kf]ly k|hgg\ cª\u Pp6} km"ndf 

x'G5g\ .k"mnx¿ :jk/fu;]rg ug{ ;Ifd x'G5g\ . 

:jk/fu;]rgaf6 pTkflbt lapaf6 pdfl/Psf la?jfx¿sf 

s]xL u'0fx¿ d"n la?jf;Fu ldNbf x'G5g\ t/ ;a} u'0fx¿ 

ldNb}gg\ . o;sf] k|d'v sf/0f d}y'lgs k|hgg\ x'Fbf 

j+zf0f'x¿sf] km]/abn x'g' xf] . o; ljlwaf6 cfg'j+lzs ¿kdf 

w]/} ;dfg u'0fx¿ ePsf hLjx¿sf] pTkfbg ug{ dbt u5{ .  

 

 

 

 

 

j|m; k|hgg\ - Cross Breeding_  

 

 

 

 

lrq M4.22 
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lrq M4.24 

 

 

lrq M 4.23 

of] k|hgg\ Ps cfk;df c;DalGwt b'O{ hLjx¿sf]lardf u/fOg] k|hgg\ xf] . ;fdfGotofM o; 

lsl;dsf] k|hgg\ Pp6} h]g;df kg]{ b'O{ km/s k|hfltsf hLjx¿lar u/fOG5 . of] k|foM b'O{ 

km/s hLjx¿af6 cfk"mn] rfx]sf ljz]if lsl;dsf ljz]iftfx¿sf] klxrfg u/L pSt ljz]iftfx¿ 

ePsf ;Gtfg hGdfpgsf nflu k|of]u ul/G5 .b'O{ z'4 g:nsf hLjx¿sf] j|m; k|hgg\ u/fO{ 

cfˆgf] ?lrsf ljz]iftf ePsf hLjx¿sf] ljsf; ug{ of] ljlw pko'St x'G5 . j|m; k|hgg\ 

ljlwaf6 pTkflbt ;Gtfgx¿nfO{ l7dfxf -Hybrid_ elgG5 . j|m; k|hgg\sf] k|d'v p2]Zo 

l7dfxf u'0fnfO{ clwstd agfpg' xf] . l7dfxf u'0fx¿kl5sf] ;a} k':tfdf x:tfgfGt/0f x'Fb}gg\ .  

j|m; la|l8ªaf6 pTkflbt s]xL hLjx¿ 

nfOu/-Liger_ M kf]ly af3 / efn] l;+xlar j|m; k|hgg\ u/fP/ hGdg] l7dfxf hgfj/ nfOu/ 

xf] . of] Pp6f k|l;4 l7dfxf hgfj/ xf] . of] cfdf a'af eGbf w]/} 7'nf] / zlStzfnL x'G5 . 

logLx¿n] ;fdfGotof af3 eGbf l;+x h:t} Jojxf/ u5{g\ . 

6fOug -Tigon_ M kf]yL l;+x / efn] af3lar j|m; k|hgg\ u/fP/ 

6fOug hGdG5 . 6fOug nfOu/ eGbf w]/} ;fgf] x'G5 . cfdf a'af 

eGbfklg ;fgf] x'G5 . ltgLx¿ af3 h:t} b]lvG5g\ t/ w]/} u'0fx¿ 

l;+x;Fu ldN5g\ . h:t} uh{g] Ifdtf / ;fdfhLs/0f Ifdtf . 

 

lakmfnf] -Beefalo_ M;fF9] / e}F;L -American Bison_ lar 

j|m; k|hgg\ u/fP/ hGdg] l7dfxf hgfj/ lakmfnf] xf] . w]/} 

 

ss/ :kflgn 
 k'8n 

ssfk' 

lrq M 4.25 
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lrq M 4.26 

lsl;dsf l7dfxf kz'eGbf logLx¿ km/s 5g\ . logLx¿n] k'gM k|hgg\ Ifdtf /fV5g\ . k|fj[mlts 

¿kdf o:tf] k|hgg\ ;Dej 5}g t/ dflg;n] ;lhn} kfngkf]if0f u/L w]/} df;' k|fKt ug{ j|m; 

k|hgg\ u/fO{ lakmfnf] pTkfbg ub{5g\ .  

vRr/ -Mule_ M uwf / 3f]8flar j|m; k|hgg u/fO{ pTkflbt hgfj/ vRr/ xf] . o;n] uwfn] 

h:t} ef/L af]Sg / 3f]8f h:t} l56f] lxF8|g ;S5 . o;df k'gM k|hgg\ Ifdtf x'Fb}g .  

 

kf]df6f] -Pomato_ M kf]df6f]cfn' / 6df6/lar j|m; k|hgg\ 

u/fP/ pTkflbt l7dfxf la?jf xf] . of] la?jfdf hldgdflysf] 

sf08df r]/L 6df6/ / hldg d'gL ;]tf] cfn' kmN5 .  

 

j|m; k|hgg\sf kmfObfx¿ 

j|m; k|hgg\ ljlwsf] k|of]u u/]/ ljleGg lsl;dsf gofF hLjx¿sf] pTkfbg ug{ ;lsG5 . of] 

ljlw la?jf / hgfj/ b'j} k|sf/sf ;hLjx¿df ug{ ;lsG5 . o;sf s]xL kmfObfx¿ lgDgfg';f/ 

/x]sf 5g\ . 

1. of] ljlwn] b'O{ k|hfltsf j+zf0f'x¿ ld;fP/ cltl/St j+zf0f'ut ljz]iftfx¿nfO{  ;+of]hg 

u5{ . 

2. dflg;n] cfk"mn] rfx] h:tf ljz]iftf ePsf hLjx¿sf] pTkfbg ug{ ;S5g\ .  

3. j|m; k|hgg\n] cfg'j+lzs ;fdu|Lsf] km/flsnf] bfo/fsf] k"0f{ k|of]u ug]{ cj;/ k|bfg 

 u5{ . 

4. d"n hgfj/x¿eGbf /fd|f] ljz]iftfx¿ k|bz{g ug]{ hLjx¿sf] ljsf; x'G5 . 

5. o; ljlwaf6 hLjx¿sf] /f]u k|lt/f]wfTds Ifdtf j[l4 u/fO{ ltgLx¿sf] alnof]kgf, 

 pd]/ / ultzLntfdf ;'wf/ ug{ ;lsG5 . 

6. o; ljlwaf6 pTkflbt la?jfaf6 afnLsf] pTkfbgdf j[l4 ug{ ;lsG5 . 

j|m; k|hgg\sf a]kmfObfx¿ 

j|m; k|hgg\sf ljleGg kmfObfx¿ x'Fbfx'Fb} klg s]xL a]kmfObfx¿ klg 5g\ . s]xL a]kmfObfx¿ oxfF 

lbOPsf] 5 . 

lrq M 4.27 
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1.  z'4 g:nsf t'ngfdf j|m; k|hgg\af6 pTkflbt hgfj/x¿sf] d"No sd k5{ . 

2. lgof{t ahf/df j|m; k|hgg\af6 pTkflbt hLjx¿sf] laj|mLdf ;Lldttf kfOG5 .  

3. j|m; k|hgg\ k|ljlwsf] ;xL a'emfO / Joj:yfkg x'g g;s]df eljiodf gLltut 

 ;d:ofx¿ cfpg ;S5g\ . 

4. l7dfxf hLjx¿sf] afXo u'0fx¿ / cfg'j+lzs ljz]iftfx¿df kl/jt{g x'Fb} hfFbf z'4 

 g:nx¿sf] nf]k x'g] ;Defjgf a9\5 . 

5. o; k|hgg\ ljlwdf cfdfa'afsf k|fj[mlts u'0fx¿ ;Gtfgdf k"0f{¿kdf x:tfgfGt/0f 

 x'Fb}gg\ h;n] ubf{ pSt k|fj[mlts u'0fx¿ nf]k x'Fb} hfG5 . 

 

j[mlqd uef{wfg -Artificial inciemination_ 

3/]n' hgfj/x¿sf] j[mlqd uef{wfgdf klxnf] 

j}1flgs cg';Gwfg O6flnog j}1flgs, nfhfgf] 

:kfNaGhfgLn] 1780 df s's'/df k|of]u u/]sf  

lyP . pgsf] k|of]un] pj{/ k|hgg\ zlSt jLo{sf] 

t/n efudf geO{ z'j|msL6df /x]sf] k'li6 u/]sf] 

lyof] . xfn of] ljlw w]/} hgfj/x¿df u/]sf] kfOG5 . 

ljleGg cfw'lgs k|ljlwsf] ljsf;sf] sf/0f k|fj[mlts 

¿kdf efn] / kf]yLsf] ;Def]u lagf klg uef{wfg ;Dej ePsf] 5 . w]/} 6f9f /x]sf efn] hLjsf] 

z'j|msL6x¿ :yfgfGt/0f u/]/ kf]yL hLjx¿df uef{wfg u/fO{ pGgt hftsf hLjx¿ pTkfbg 

ug]{ k|rng a9]sf] 5 . o;/L efn] hLjaf6 hLljt z'j|msL6x¿;lxtsf] jLo{ ;ª\sng u/L 

pks/0fx¿ k|of]u u/L l7s ;dodf kf]yLsf] k|hgg\ kydf k|j]z ug]{ k|ljlw g} j[mlqd uef{wfg 

xf] . o; ljlwaf6 hGd]sf ;Gtfgx¿ ;fdfGo g} kfOPsf 5g\ . o; k|lj|mofdf :j:y cj:yfdf 

/x]sf] efn]df pTkflbt jLo{nfO{ plrt ;dodf d]sflgsn ljlwåf/f plrt ;dodf ;ª\sng 

ul/ kf]yLsf] kf7]3/df k7fO{ uef{wfg u/fOG5 . pGgt / ljz]if u'0f ePsf efn] hLjsf] 

ljz]iftfx¿ w]/} ;Gtfgx¿df rfF8f] k}mnfpg' o; s[lqd uef{wfgsf] k|fylds p2]Zo  

xf] . s[lqd uef{wfg kf]yLx¿df uef{wfg u/fpg] Pp6f gofF ljlw dfq geO{ Ps zlStzfnL 

k|ljlw xf], h'g kz'wg ;'wf/sf nflu k|of]u ul/G5 . s[lqd uef{wfgdf pRr u'0f:t/sf efn] 

hgfj/x¿sf] jLo{nfO{ w]/} 6f9fsf 7fpFx¿df ;d]t :yfgfGt/0f u/L kf]yLdf uef{wfg u/fpg 

;lsg] ePsfn] of] Ps k|efjsf/L k|ljlwsf ¿kdf k|of]udf cfPsf] 5 . xfn w]/} hgfj/x¿ 

lrq M 4.28 
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h:t} ufO{, e}+;L, afv|f, e]8f cflb hgfj/x¿df k|fs[lts ;Def]usf] ;6\6f s[lqd uef{wfg a9L 

k|rngdf /x]sf] 5 . of] Ps ;xfos k|hgg\ ljlw xf], h'g ljZjJofkL ¿kdf k|of]u ul/G5 . of] 

k|hgg\ kz'wgsf] cfg'j+lzsu'0f:t/ ;'wf/ ug]{ pkof]uL k|ljlw xf] . ljleGg hgfj/x¿df k|of]u 

ul/g] s[lqd uef{wfgdf ljleGg ljlwx¿ k|of]u ul/G5, h:t} M /]S6f] of]gL ljlw, of]gL ljlw, 

:k]s'nd ljlw cflb .  

j[mlqd uef{wfgsf kmfObfx¿ 

k|fs[lts ;Def]u jf ;]jfsf] t'ngfdf j[mlqd uef{wfgsf w]/} kmfObfx¿ 5g\ . s]xL kmfObfx¿ 

o;k|sf/ 5g\ .  

1. k|hgg\sf nflu efn] hgfj/sf] kfngkf]if0f cfjZos kb}{g, h;n] ubf{ kfngkf]if0f vr{ 

 jrt x'G5 . 

2. o;n] k|hgg\ cª\ux¿df ;ª\j|md0fsf sf/0f k}mng] /f]ux¿sf] lgoGq0f ug{ dbt u5{ . 

3. ;ª\sngkl5 jLo{sf] lgoldt k/LIf0f / k|hgg\ Ifdtf hfFr ul/g] x'Fbf efn]sf] k|hgg\ 

 Ifdtf ;'lglZrt x'G5 . 

4. efn]sf] d[To'kl5 klg ;Fsng u/]/ /flvPsf] laz]if jLo{sf] k|of]u ug{ ;lsG5 . 

5. ;ª\slnt jLo{nfO{ uef{wfgsf nflu w]/} 6f9f;Dd ;lhn} k'¥ofpg ;lsG5 .  

6. o;n] ;fOhdf 7'nf] leGgtf ePsf hgfj/x¿df klg s'g} klg hgfj/nfO{ rf]6 glbO{ 

 uef{wfg ;Dej agfpF5 . 

7. o;n] uef{wfgsf] b/ j[l4 u5{ . 

8. o;n] hgfj/x¿df x'g] k|hgg\sf] ;xL /]s8{ /fVg dbt u5{ . 

j[mlqd uef{wfgsf a]kmfObfx¿ 

o;sf w]/} kmfObfx¿ x'Fbfx'Fb} klg s]xL a]kmfObfx¿ klg 5g\ M 

1. /fd|f];Fu k|lzlIft hgzlSt / ljz]if pks/0fx¿ rflxG5.  

2. k|fs[lts k|hgg\df eGbf a9L ;do rflxG5 . 

3. pks/0fx¿sf] plrt ;/;kmfO{ gx'Fbf k|hgg\ b/ 36\g ;S5 .  

4. s[lqd k|hgg\df ;xefuL ck/]6/df k|hgg\sf] ;+/rgf;DaGwL 1fg / sfo{ cg'ej 

 x'g' cfjZos x'G5 . 
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Og le6«f] kml6{nfOh];g -In vitro fertilization_ 

Dfflg;df IVF sf] k|of]u gf]e]Da/ 1977 df DofGr]:6/, a]nfotdf a:g] n]:n] a|fpg gfds 

dlxnfdf ul/Psf] lyof] .pgsf]ˆofnf]lkog 6 \o'ax¿ ca?4 ePsf sf/0f aiff}{+;Dd afFemf]kg 

ef]u]sL lyOg\ . o;sf nflu pgsf] c08f;oaf6 Pp6f kl/kSj c08f lgsflnof] / pgsf] 

>Ldfgsf] z'j|msL6;Fu k|of]uzfnfdf k/LIf0f gnL-test tube) df ldnfP/ e"|0f agfOof] . 

To;kl5 s]xLlbgkl5 e"|0f pgsf] kf7]3/df k|Tof/f]k0f ul/of] . o;df a]nfotL :qL /f]u ljz]if1 

Kofl6«s :6]K6f] / j}1flgs /f]a6{ P8j8{;n] Psbzs cufl8 b]lv cWoog cg';Gwfg ul//x]sf 

lyP . ldl8ofn] o;sf]af/]df yfxf kfPkl5 a|fpgn] tLa| ;fj{hlgs 5fgljgsf] ;fdgf ug'{k/]sf] 

lyof] . 25 h'nfO{, 1978 df, n]:n] a|fpgn] l;h]l/og ;]S;gåf/f 5f]/fnfO{ hGd lbOg\ . o;/L 

hGd]sf n'O; hf]o a|fpgIVF åf/f uef{wf/0f u/]/ hGd]sf;+;f/sf] klxnf] aRrf x'g\ .  

 

lrq M4.29 

g]kfndf IVF k|ljlw 2004 df cf]d c:ktfnsf] IVF s]Gb| dfk{mt klxnf] sbd rfn]sf]  

lyof] . oxL k|lj|mofaf6 ;g 2005 dfr{ 3 df /fh]Gb| tfdfª / ;GWof tfdfªsf] klxnf] 6]:6 

6\o'a a]aL cf]ddl0f tfdfªsf] hGd ePsf] lyof] . 

IVF ;xfos k|hgg\ k|ljlwsf] ;a}eGbf k|efjsf/L ljlw xf] . of] ljlw k|hgg\ Ifdtf sd ePsf 

jf cfg'j+lzs ;d:ofx¿ ePsf hf]8Lx¿nfO{ uef{wf/0fdf ;xof]u ug{ k|of]u ul/g] 

k|lj|mofx¿sf] Ps hl6n k|lj|mofx¿sf] >[ª \vnf xf] . IVF ;fdfGo of}g ;Dks{eGbf km/s 

tl/sfaf6 ue{wf/0f ug]{ tl/sf xf] t/ IVF af6 hGdg] aRrfx¿sf] dfgl;s / zf/Ll/s 

ljz]iftfx¿ ;fdfGo aRRffsf] h:t} x'G5 . IVF af6 hGd]sf] aRrfsf] u'0fx¿ p;sf] cfˆgf] 
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cfdfa'af;Fu ldNg klg ;S5 jf gldNg klg ;S5 lsgeg] o; k|lj|mofdf Ps hf]8Lsf] cfˆg} 

c08f / z'j|mf0f' k|of]u u/]/ klg ug{ ;lsG5 t/ hf]8Ldf c08f / z'j|mf0f' pTkfbgd} ;d:of 5 

eg] 1ft jf c1ft bftfaf6 k|fKt c08f, z'j|mf0f' klg k|of]u ul/G5 . Og le6«f] kml6{nfOh];g 

k|of]uzfnfdfc08f;oleq /x]sf] kl/kSs kmf]lnsN;af6 kl/kSs c08f -ovum_ lgsfn]/ 

k]l6«l8;df /fvL Pp6f dfq z'j|mf0f' To;df OGh]S6 ul/ k]l6«l8;d} lg;]lrt ul/G5 . pSt 

lg;]lrt c08f cyjf e"|0fnfO{ dlxnfsf] kf7]3/df ;fl/G5 . o;sf] k"0f{ rj|msf] nflu nueu # 

xKtf nfU5t/ ;d:ofsf] k|j[mlt x]l/sg Tof] eGbf w]/} ;do klg nfUg ;S5 . o; k|ljlwdf klg 

;fdGo uef{wf/0fdf h:t} e"|0f dlxnfs} kf7]3/df x's{G5 . 

IVF sf kmfObfx¿ 

1. IVF ue{wf/0f;DaGwL ljleGg ;d:ofsf sf/0fn] aRrf hGdfpg g;s]sf hf]8Lx¿sf] 

 nflu uef{wf/0f u/fpg] pko'St k|ljlw xf] . 

2. o;n] bDkltsf] cfˆg} c08f / z'j|mf0f' k|of]u u/]/ cfˆg} aRrf hGdfpg klg cg'dlt 

 lbG5 ;fy} bftfaf6 k|fKt c08f / z'j|mf0f'af6 aRrf hGdfpg klg dbt u5{ . 

3. of] cGo ;xfos k|hgg\ k|ljlweGbf a9L ;kmn 5 . 

4. ljleGg lsl;dsf j|mf]df]hf]dn ;d:ofx¿sf] sf/0f aRrfdf b]lvg] ;d:ofsf] klg 

 ;dfwfg ug{ ;xof]uL x'G5 . 

5. Psn dlxnf jf ;dlnª\uL hf]8Lx¿sf] nflu uef{wf/0f ug{ klg pko'St x'G5. 

6. afFemf]kg / cfg'j+lzs ;d:ofx¿sf] pkrf/ xf] . 

7. uef{wf/0f Ifdtf a9fpg'sf] ;fy} ue{kftsf] ;d:of 36fpF5 . 

8. :j:y aRrf hGdfpg] ;Defjgf a9fpF5 . 

IVF sf a]kmfObfx¿ 

1. IVF rj|msf] Uof/]G6L x'Fb}g .of] c;kmn klg x'g ;S5 . o;sf ;kmntfsf nflu 

 PseGbf a9L rj|m ug'{kg]{ klg x'g;S5 . 

2. o;sf] k|of]u ubf{ ljleGg ;fO8 Ok]mS6x¿ klg b]lvg ;S5g\ . 

3. Ps}k6sdf ax' uef{wf/0fsf] ;d:of klg cfpg ;S5 .  

4. of] k|ljlw cTolws efjfgfTds / tgfjk"0f{ cg'ej klg x'g ;S5 .  
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5. uef{zo eGbf aflx/L efudf e"|0f /xg] ;Defjgf a9L x'G5 .  

6. IVF pkrf/ dxFuf] x'G5 .  

7. aRrf rfF8} hGdg] / sd tf}nsf] aRrf hGdg] ;Defjgf klg x'G5 . 

zAbfjnL 

k|anu'0f   M  b'O{ km/s u'0flar j|m; k/fu;]rg u/fpFbf klxnf] j+zdf b]lvg] u'0f 

n'Ktu'0f   M  b'O{ km/s u'0flar j|m; k/fu;]rg u/fpFbf klxnf] j+zdf gb]lvg] u'0f 

lkmgf]6fOk   M hLjsf] afX\o ;+/rgf 

 lhgf]6fOlks  M  hLjsf] cfg'j+lzs ;+/rgf 

Og le6«f] kml6{nfOh];g M  k'?ifsf] z'j|msL6 / dlxnfsf] l8DanfO{ k|of]uzfnfdf s[lqd tl/sfn]  

    6]:66\o'adf uef{wfg u/fpg] k|lj|mof 

 

cEof;  

-s_ tnsf ax'j}slNks k|Zgx¿sf] ;xL pQ/ 5fg]/ n]Vg'xf];\ M 

 1. d]G8nn] cfk\mgf] k|of]usf] nflu lsg s]/fpsf] la?jf lnPsf lyP < 

  -c_ s]/fpdf k"mn k'mN5 / :jk/fu;]rg x'G5 .  

  -cf_ s]/fpsf] lapx¿ Kff]l6nf x'G5g\ ;fy} ;lhn} pd|G5g\ . 

  -O_ s]/fpdf w]/} km/s u'0fx¿ x'g] ;fy} :jk/fu;]rg k/k/fu;]rg ug{ ldN5 . 

  -O{_ s]/fp b'O{bnLo la?jf xf], h;df k/k/fu;]rg x'G5 . 

 2. df]gf]xfOla|8 j|m;sf] lkmgf]6fOlks cg'kft tnsf dWo] s'g xf] < 

  -c_ 1:2 -cf_ 3:1  -O_ 1:2:1 -O{_ 9:2:3:1 

 3. uf]/f] j0f{ ePsf a'afcfdfx¿af6 sfnf] j0f{ ePsf] aRrf hlGdof] . o:tf] x'gsf]  

  sf/0f s] xf] < 

  -c_ cfdfa'af l7dfxf x'g'  -cf_ cfdfa'afdf z'4 uf]/f] u'0f x'g' 

  -O_ sfnf] j0f{ k|an u'0f x'g'  -O{_ uf]/f] u'0f n'Kt u'0f x'g' 
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  4. j[mifsx¿n] /fd|f] df;' pTkfbg ug{sf nflu af]o/ hftsf] af]sf vf]h]/ :yfgLo 

afv|fx¿;Fu j|m; u/fP/ k|hgg\ u/fpg] u5{g\ . o;/L k|hgg\ u/fpg' s:tf] lsl;dsf] 

ljlw xf] < 

  -c_ j[mlqd k|hgg\ -cf_rogfTds k|hgg\ -O_ IVF   -O{_ k|fs[lts rog 

 5. /ldtn] pGgt hftsf] gf:kftL // :yflgo gf:kftLlar k|hgg\ u/fP/ gofF la?jf  

  pTkfbg u/]sf 5g\ . pSt la?jf s:tf] la?jf xf] < 

  -c_ pGgt hftsf] la?jf   -cf_ z'4 la?jf 

  -O_ l7dfxf la?jf    -O{_ j[mlqd la?jf 

-v_  km/s 5'6\6fpg'xf];\ M 

1. df]gf]xfOla|8 j|m; / 8fO xfOla|8 j|m; 

2. k|anu'0f / n'Ktu'0f 

2. lkmgf]6fOk / lhgf]6fOk 

3.  Og la|l8ª / j|m; la|l8ª  

5. AI / IVF 

-u_ sf/0f lbg'xf];\ M 

1. ;Gtfgx¿sf s]xL u'0fx¿ k"j{hsf h:t} x'G5g\, lsg < 

2. d]08nnfO{ h]g]l6S;sf lktf elgG5, lsg< 

3. cUnf] s]/fpsf] af]6 xf]rf] s]/fpsf] af]6lar k/ k/fu;]rg u/fpFbf, klxnf] j+zdf 

 ;a} cUnf] s]/fpsf] af]6sf] pTkfbg eof], sf/0f;lxt :ki6 kfg'{xf];\ .  

4. d]08nsf] k|of]udf bf];|f] j+zhdfk|an u'0f ePsf / n'Kt u'0f ePsf ;Gtltx¿sf] pTkfbg  

x'G5 . 

5. ck/flws cg';Gwfgdf DNA k/LIf0fnfO{ a9L ljZjf;gLo dfGg'sf] sf/0f lbg'xf];\ . 

6. j|m; la|l8ªaf6 hlGdPsf hLjx¿ gk'ª \;s klg x'g ;S5g\ . 

7. DNA k/LIf0f k|ljlw cToGt ;+j]bgzLn ljifo xf], lsg < 

8. DNA k/LIf0fsf nflu gd'gf ;ª\sng ubf{ pRr ;ts{tf ckgfpg'k5{ . 
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-3_ tnsf k|Zgx¿sf] pQ/ n]Vg'xf];\ M 

1. j+zf0f'j|mdsf] kl/ro lbg'xf];\ .  

2. ck/flws cg';Gwfgdf DNA k/LIf0fsf] e"ldsf pNn]v ug'{xf];\ . 

3. h]g]l6s k|ljlwsf pbfx/0fx¿ lbg'xf];\ . 

4. h]g]l6s OlGhLlgol/ªdf DNA sf] e"ldsf :ki6 kfg'{xf];\ . 

5. vRr/n] aRrf hGdfpg g;Sg'sf] sf/0f n]Vg'xf];\ . 

6. kf]l6nf] lap x'g] s]/fp / rfpl/Psf] lap x'g] s]/fplar k/k/fu;]rg / To;kl5 

 :jk/fu;]rg u/fpFbf klxnf] / bf];|f] j++zdfkfpg] kl/df0fnfO{ lkmlnon rf6{åf/f 

 b]vfpg'xf];\ . 

7. d]G8nsf] k|of]u la?jfdf dfq geO{ hgfj/df klg ug{ ;lsG5 eGg] tYonfO{ Pp6f 

 pbfx/0f;lxt :ki6 kfg'{xf];\ . 

8. d]G8nsf] lgodx¿ JofVof ug'{xf];\ . 

9. z'4 /ftf] (RR) k"mnk'mNg] s]/fp / z'4 ;]tf] (rr) k"mnk'mNg] s]/fpsf]lar klxn] 

 k/k/fu;]rg / To;kl5sf] j+zdf :jk/fu;]rg u/fpFbf bf];|f] j+zdf cfpg] kl/0ffd 

 tnsf] tflnsfdf b]vfOPsf] 5 . Tof] tflnsfsf] cfwf/df tnsf k|Zgx¿sf] pQ/  

 lbg'xf];\ .  

 R r 

R RR Rr 

r Rr rr 

I. k|an / n'Ktu'0fx¿ b]vfpg] la?jfsf] cg'kft slt x'G5 < 

II. logLx¿sf] lkmgf]6fOlks cg'kft / lhgf]6fOlks cg'kft n]Vg'xf];\ . 

III. oLdWo] s'grflxF z'4 /ftf] k'mNg]] la?jf xf] < 

10. Pp6f sfnf] lugLlku / ;]tf] lugLlkular k/ k|hgg\ u/fpFbf klxnf] j+zdf ;a} 

 sfnf lugLlkux¿ b]vf k/] . of] j+zdf ;]tf lugLlkux¿ gb]lvg'sf] sf/0f :ki6  

 kfg{'xf];\ . 
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11. Pshgf dfgl;s ;Gt'ng u'dfPsL cljjflxt lszf]/L anfTsf/sf] lzsf/ eP/ 

 aRrf hGd]5 . pSt aRrfsf] lktf s;/L kQf nufpg ;lsG5 < 

12. Ps}k6sdf w]/} ufOx¿df k|hgg\ u/fpgsf nflu lhNnf kz' ljsf; s]Gb|n] lzlj/ 

 rnfof] . o;df pSt ;+:yfn] s'g ljlw k|of]u u¥of] < pSt ljlwsf] ;+lIfKt JofVof 

 ug'{xf];\ . 

13. h]gl6s OlGhlgol/ª jt{dfg o'usf nflu j/bfg ls clezfk < cfˆgf] ts{ k|:t't 

 ug'{xf];\ . 

14. AI cfd j[mifssf nfluj/bfg ag]sf] 5 . pSt egfOnfO{ sf/0f;lxt :ki6 kfg'{xf];\ . 

15. slxNo} ue{jtL gePsL #* jifL{o dlxnf / pgsf $@ jifL{o >Ldfgn] ljut % 

 jif{b]lv ;Gtfg hGdfpg] k|of; ul//x]sf5g\ . afFemf]kg d"Nofª\sgn] ;d:ofsf]  nflu s'g} 

sf/0f b]vfPsf] 5}g . pgL lgoldt ¿kdf cf]e'n];g ul//x]sL5g\ .  pgsf]  >Ldfg\sf] 

z'j|mf0f'sf] u0fgf klg ;fdfGo 5 . t/ pgn] clxn];Dd aRrf hGdfpg  ;s]sL 5}gg\ . 

pgLx¿ lg/fz 5g\. o:tf] cj:yfdf pxfFx¿nfO{ s'g cfw'l s k|ljlwsf]  

 k|of]u ug{ pko'St x'G5 < sf/0f;lxt :ki6 kfg'{xf];\ . 

16. lrqdf lbPsf] k|ljlwsf] cWoog u/L tnsf k|Zgx¿sf] pQ/ n]Vg'xf];\ M 

 

I. lrqdf s'g k|ljlw b]vfOPsf] 5< 

II. o; k|ljlwsf] k|of]un] s'g hLjdf w]/} k|of]u ul/G5 < 

III. o; k|ljlwsf kmfObf / a]kmfObfx¿ pNn]v ug'{xf];\ . 

 

kl/of]hgf sfo{ 1 M df]gf] xfOla|8 j|m;;DaGwL d]G8nsf] k|of]usf] bf];|f] lkmlnPn h]g]/];g;Ddsf] 

rf6{ rf6{k]k/df tof/ ug'{xf];\ . 
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kl/of]hgf sfo{ 2 M 

cfˆgf cu|hx¿;Fu ;f]wk'5 u/]/ jf OG6/g]6 tyf dlN6ldl8ofsf] k|of]u u/]/ ljleGg hLjx¿df x'g] 

rogfTds k|hgg\sf af/]df 5f]6f] k|ltj]bg tof/ ug'{xf];\ . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

dfgj z/L/df /St;~rf/ k|0ffnL  
Blood Circulation in Human Body 

kf7 

% 
ljlzi6 p2]Zo (Specific Objectives) 
 

o; kf7sf] cGTodf l;sf?x¿ lgDg sfo{ ug{ ;Ifd x'g'x'g] 5 M 

 dfgj /St;~rf/ k|0ffnLsf] kl/ro lbg  
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5.1  kl/ro 

s] tkfO{Fx¿n] slxNo} ;f]Rg'ePsf] 5, xfdLn] d'vaf6 vfPsf] vfgf z/L/sf] k|To]s efu;Dd 

s;/L k'U5 xf]nf< oxfF b]vfOPsf] lrqdf dfgj z/L/df x'g] /St;~rf/ k|0ffnL b]vfOPsf] 5 . 

o; lrqdf dflg;df x'g] /St;~rf/df efu lng] cª\ux¿ ;ki6 b]vfOPsf] 5 .Dffgj z/L/df 

/x]sf gf}cf]6fk|0ffnLdWo] Pp6f k|0ffnL /St;~rf/ k|0ffnL xf] . o; k|0ffnLn] dfgj z/L/sf cGo 

k|0ffnLx¿nfO{ ;+of]hg ug{] sfo{ u5{ . /St;~rf/ k|0ffnLsf] d'Vo cª\u d'6'n] z/L/sf ljleGg 

efux¿af6 cfpg] /ut ;ª\sng ug]{ / ljleGg efux¿df /ut kDk ug]{ sfo{ u5{ . d'6'n] 

kDk u/]sf] /ut/StgnLx¿df axG5 . /StgnLsf] d2tn] /ut z/L/sf k|To]s sf]ifx¿df k'U5 

. /utn] kfrg k|0ffnLdf /x]sf kf]ifs tTjx¿ tyf kmf]S;f]df /x]sf] clS;hgnfO{ z/L/sf 

k|To]s sf]ifx¿df k'¥ofpF5 . To;}u/L z/L/sf k|To]s sf]ifx¿df pTkflbt sfa{g8fOcS;fO8nfO{ 

kmf]S;f]df / cGo ljsf/ kbfy{nfO{ lgisf;g k|0ffnL;Dd k'¥ofpF5 . To;}n] d'6' /StgnL / /ut 

o;sf k|d'v efux¿ x'g\ . 
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lrq M 5.1/ut / /St;~rf/ k|0ffnL 

5.2 /ut (Blood) 

/ut /ftf] /ªsf] afSnf] t/n ;+of]hL tGt' xf] . o;n] ljleGg kbfy{x¿nfO{ z/L/sf] Ps 

efuaf6 csf]{ efu ;Dd k'¥ofpg] sfo{ u5{ . Pp6f :j:y jo:s dflg;sf] z/L/df nueu 5.5 

ln6/ /ut x'G5 . /utn] cfjZos kf}li6s tŒjx¿, clS;hg tyf xdf]{gx¿ z/L/sf] ;Dk"0f{ 

sf]ifx¿df k'¥ofpF5 . ;fy} cgfjZos xflgsf/s kbfy{x¿nfO{ lg:sfzg k|0ffnL;Dd k'¥ofpF5 . 

/ut cNsfnfOg x'G5, o;sf] PH
dfg 7.3 b]lv 7.6 x'G5 . 

 /utsf] agf]6 (Structure of Blood) 

/ut 55 % KnfHdf / 45 % /Stsf]ifx¿ ldn]/ ag]sf] x'G5\ . /ftf /Stsf]if (Red boold cell), 

;]tf /Stsf]if (Wihte blood cell) / Kn]6n]6\; (Platelets) u/L /utdf tLg lsl;dsf 

/Stsf]ifx¿ x'G5g\ .  

 KnfHdf (Plasma) 

/utdf /x]sf] t/n efu KnfHdf xf] . KnfHdf xNsf kx]Fnf] /ªsf] kf/bzL{ t/n kbfy{ xf] . o;df 

90 % kfgL / 10 %7f]; kbfy{x¿ x'G5g\ . sfaf{]xfO8«]6, k|f]l6g, af];f], nj0f cflb KnfHdfdf 

/x]sf 7f]; j:t'x¿ x'g\ . KnfHdfdf tLg lsl;dsf k|f]l6gx¿ x'G5g\ . tL x'g\ M cNa'ldg, 

Unf]a'lng / lkmla|gf]h]g . 

 KnfHdfsf sfo{x¿  

1. KnfHdfn] z/L/leq kfgLsf] k|jfx / dfqfnfO{ ;Gt'lnt /fV5 . 

2. KnfHdfn] kf}li6s tŒjx¿ / cgfjZos kbfy{x¿nfO{ z/L/sf] Ps efuaf6 csf{] efudf  

 k'¥ofpF5 . 

          

lrq M/utsf] k|f]kmfOn 

 

 

 

KnfHdf 

/ftf /Stsf]if 

Kn]6\n]6\;\ 

;]tf /Stsf]if 



92 

3. KnfHdfn] OGhfOd / xdf{]gx¿nfO{ u|GyLaf6 z/L/sf cGo tGt'x¿;Dd k'¥ofpF5 . 

4. KnfHdfdf /x]sf] lkmla|gf]h]gn] /ut hDg d2t u5{ . 

5. KnfHdfn] z/L/sf] tfkj|md ;Gt'ng u5{ .  

6. o;n] /utsf] /f;folgs ;+/rgf ;Gt'ng u/L /utsf] PH 
dfg ;Gt'lnt /fV5 . 

7. lkmla|gf]h]g x6fO;s]kl5sf] KnfHdfnfO{ l;/d elgG5 . ljleGg /f]usf] k/LIf0f ug{sf 

 nflu l;/d k|of]u ul/G5 . 

/ftf /Stsf]if (Red blood cell) 

/utdf ;a}eGbf w]/} ;ª\Vofdf /xg] /Stsf]if /ftf /Stsf]ifx¿ x'g\ . /utdf /x]sf /ftf] /ªsf 

afOsGs]e, uf]nfsf/ Go'lSno; /lxt /St sf]ifx¿nfO{ /ftf /Stsf]if elgG5 . logLx¿nfO{ 

Ol/y|f];fO6 (Erythrocyte) klg elgG5 .oL /Stsf]ifdf x]df]Unf]lag x'G5 . h;n] ubf{ /ut /ftf] 

x'G5 . x]df]Unf]lag kmnfd / Unf]lag k|f]l6g ldn]/ ag]sf] x'G5 . x]df]Unf]lagdf /x]sf] kmnfdn] 

k|z:t dfqfdf clS;hg sf]ifx¿df k'¥ofpg] u5{ . ;fy} sf]ifdf pTkfbg ePsf] 

sfa{g8fOcS;fO8nfO{ kmf]S;f] ;Dd k'¥ofpF5 . clS;hgo'St x]df]Unf]lagnfO{ clS;x]df]Unf]lag 

(Oxyhaemoglobin) elgG5 . sfa{g8fOcS;fO8o'St x]df]Unf]lagnfO{ sfaf{]clS;x]df]Unf]lag 

elgG5 . Ps 3gldlnld6/ /utdf 45 nfvb]lv 50 

nfv;Dd /ftf /Stsf]ifx¿ x'G5g\ . logLx¿sf] cfo' 

90 b]lv 120 lbgsf] x'G5 . k|lt;]s]G8 20 nfv /ftf 

/St sf]ifx¿ aG5g\ eg] Tolt g} ;ª\Vofdf gfl;G5g\ 

klg . /ftf /Stsf]ifx¿ :kf]GhL xf8x¿df /x]sf] 

af]gDof/f]df aG5g\ . logLx¿ sn]hf] / lkmof]df gi6 

x'G5 . /utdf /ftf /Stsf]ifsf] ;ª\Vof sdL ePdf 

/St cNktf /f]u nfU5 . /StcNktf ePsf] dflg; 

yf]/} lx+8\bf klg yfS5 . /ftf /Stsf]ifx¿ aGg] / gi6 

x'g] k|lj|mof hLjge/ rln/xG5 . /ftf /St sf]if gi6 

x'Fbf lg:sg] kmnfd k'gM k|of]udf cfpF5 .  

 

 

 

lrq M5.2 
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;]tf /Stsf]if (White blood cell) 

;]tf /Stsf]ifsf] lglZrt cfsf/ x'Fb}g t/ logLx¿ /ftf /St sf]ifx¿eGbf 7'nf x'G5g\ . 

logLx¿df Go'lSno; / cGo cjojx¿ x'G5g\ . ;]tf /Stsf]ifx¿df x]df]Unf]lag x'Fb}g . ;]tf 

/Stsf]ifx¿nfO{ No'sf];fO6 klg elgG5 . ;]tf /Stsf]if u|fg'n/ / ggu|fg'n/ u/L b'O{ lsl;dsf 

x'G5g\ . 

 

lrq M 5.3 ;]tf /Stsf]if 

;fO6f]KnfHdfdf u|fGo'N; x'g] ;]tf /Stsf]ifnfO{ u|fg'n/ /Stsf]if elgG5 . Go'6«f]lkmn 

(Neutrophyll), Ocf]l;gf]lkmn (Eosinophyll) / Aof;f]lkmn (Basophyll) u|fg'n/ No'sf];fO6 

x'g\ . ;fO6f]KnfHdfdf u|fGo'N; gx'g] ;]tf /Stsf]ifnfO{ ggu|fg'n/ ;]tf /Stsf]if elgG5 . 

lnDkmf];fO6 / df]gf];fO6 ggu|fg'n/ No'sf];fO6 x'g\ . ;]tf /Stsf]ifsf] cfo' nueu b'O{ xKtf  

x'G5 . Ps 3gldlnld6/ /utdf 6000 b]lv 10,000 ;Dd ;]tf /Stsf]ifx¿ x'G5g\ . logLx¿ 

xf8sf] df;L, lnDkmgf]8 / lkmof]df aG5 ./utdf ;]tf /Stsf]ifsf] ;ª\Vof lgs} a9\of] eg] 

/utdf /x]sf c¿ /Stsf]ifx¿nfO{ gi6 u5{ . o;/L /utdf ;]tf /Stsf]ifsf] ;ª\Vof lgs} 

a9\g'nfO{ No's]ldof cyjf /St SofG;/ elgG5 .  

;]tf /Stsf]ifn] z/L/df aflx/af6 k|j]z ug{] /f]usf sL6f0f'x¿;Fu n8\5g\ / tL sL6f0f'x¿nfO{  

df5{g\ . To;}n] oL /Stsf]ifx¿nfO{ z/L/sf ;]gf klg elgG5 . ;]tf /Stsf]ifx¿n] z/L/sf] /f]u 

k|lt/f]wfTds Ifdtfsf] j[l4 u5{g\ .  
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 Kn]6n]6\; (Platelets) 

/utdf /x]sf ;a}eGbf ;fgf 

uf]nfsf/ cfsf/sf Go'lSno;/lxt 

/St sf]ifx¿nfO{ Kn]6n]6\;  

elgG5 . logLx¿ clt g} ;"Id 

x'G5g\ . Ps 3g ldlnld6/ /utdf 

2 b]lv 4 nfv;Dd Kn]6n]6\; x'G5g\ 

. logLx¿ xf8df /x]sf] /ftf] 

af]gDof/f]df aG5g\ . logLx¿sf] cfo' @ b]lv # lbg;Dd x'G5 . logLx¿ lkmof]df gi6 x'G5g\ . 

z/L/df rf]6k6s nfu]df lkmla|gf]h]g;Fu ldn]/ /ut hDg d2t u5{g\ . /utdf lkmla|gf]h]g / 

Kn]6n]6\;sf] sdL ePdf z/L/df ;fgf] rf]6k6s nfUbf klg /ut hDb}g . o:tf] cj:yfnfO{ 

lxdf]lkmlnof -hemophilia_ elgG5 . 

 /utsf sfo{x¿ (Functions of Blood) 

!=  kl/jxg (Transportation) 

/utn] clS;hg / sfa{g8fOcS;fO8sf] cf];f/ k;f/ u5{ . z/L/nfO{ cfjZos kf]ifs 

tŒjx¿, OGhfOdx¿, xdf{]gx¿ / cgfjZos kbfy{x¿nfO{ z/L/sf] Ps efuaf6 csf{] 

efudf k'¥ofpF5 . 

@=  lgoGq0f (Regulation) 

/utn] z/L/sf] tfkj|mdnfO{ ;Gt'ng u5{ . z/L/df cfjZos kfgL, cGo t/n kbfy{x¿ 

/ /f;folgs kbfy{x¿sf] dfqf lgoGq0f u5{ . 

#=  ;'/Iff (Protection) 

/utn] /f]usf sL6f0f';Fu n8]/ z/L/nfO{ /f]u nfUgaf6 arfpF5 . rf]6k6s nfu]sf] 

7fpFdf /utnfO{ hdfO{ /ut aUgaf6 arfpF5 . PG6La8Lsf] pTkfbg u/L /f]u 

k|lt/f]wfTds Ifdtf j[l4 u5{ . 

 

/St ;d"x(Blood group) 

ljr/l0fo k|Zg M 8«fOleª nfO;]G; lng] lgj]bg lbFbf /St ;d"xsf] ;l6{lkms]6 k]; ug'[{k5{ . 

o;sf] dfu ug'{sf] k|d'v sf/0f s] xf]nf < 

 

 

Kn]6n]6\\; 

lrq M 5.4 Kn]6n]6\; 
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dlg;sf] /utdf kfOg] PlG6h]gsf] cfwf/df dflg;sf] /St ;d"x rf/ lsl;dsf x'G5g\ . of] 

dflg;sf] j+zf0f'ut u'0fdf cfwfl/t x'G5 . 

/utdf /x]sf /Stsf]lifsfx¿df ljleGg 

lsl;dsf PlG6h]G;x¿ x'G5g\ . s'g} dflg;sf] 

/utdf /ftf] /Stsf]ifsf] ;txdf klg P -A_ / 

la -B_ gfds PlG6h]G;x¿ 6fFl;P/ /x]sf  

x'G5g\ . ltg} P / la PlG6h]G;x¿sf] pkl:ylt 

jf cg'kl:yltsf] cfwf/df dfgjsf] /St 

;d"xA, B / O 5'6\6fOG5 . To;}n] 

JolStx¿sf] /St ;d"x 6fOk A, 6fOk B / 

6fOk O x'g ;S5 . /ftf] /St sf]ifsf] ;txdf 

APlG6h]g x'g] /utnfO{ 6fOk A;d"x elgG5 . /ftf] /St 

sf]ifsf] ;txdf BPlG6h]g /utnfO{ 6fOk B;d"x elgG5 . s'g} 

s'g}JolStsf] /utdf A / B PlG6h]G;\ b'j} x'g ;S5 . To:tf] /St ;d"xnfO{6fOk AB;d"x 

elgG5 . olb /utdf b'j} PlG6h]G;\ A / B 5}g eg] To:tf] /utnfO{ 6fOk O/St ;d"x elgG5 

. /St ;d"x O ;+;f/df ;a}eGbf w]/} kfOg] -Common_ /St ;d"x xf] .A/ BPlG6h]gafx]s 

/utdf D PlG6h]g jf l/;;\ ˆofS6/ -Rhesus (RH) factor_ klg x'G5 . RH factor sf] 

pkl:ylt / cg'kl:yltsf] cfwf/df /St ;d"xnfO{ kf]lhl6e -Positive_ / g]u]l6e-Negative_ 

u/L b'O{ ;d"xdf 5'6\6fOPsf] 5 . RH factor x'g]kf]lhl6e -Positive_ ;d"x / RH factor gx'g] 

g]u]l6e ;d"x xf] . olb s'g} JolStsf] /St ;d"x A+ve
 5 eg] p;sf] /utdf A PlG6h]g / 

Rhesus factor b'j} x'G5 . olb s'g} JolStsf] /utdf s'g} PlG6h]G;\ 5}g eg] pSt ;d"x O-ve 

x'G5 . Blood Transfusionubf{ /St ;d"x kQf nufpg' cToGt h?/L  

5 . olb la/fdLnfO{ /ut lbFbf p;sf] /St ;d"x;Fu gldNg] /ut lbOG5 eg] la/fdLsf] /utdf 

OG6«fe]g; SnlDkª x'g ;S5, h'g la/fdLsf] nflu 3fts x'G5 . To;}n] la/fdLnfO{ /ut r9fpg' 

cufl8 la/fdLsf] cfkm\gf] /ut / r9fpg] /utlar d]n x'G5 x'Fb}g k/LIf0f ul/g' h?/L x'G5 . 

d'6' (Heart) 

Dflg;sf] d'6' cfˆgf] xftsf] d'7\7Lsf] ;fOh a/fa/sf] x'G5 . d'6' z/L/sf] 5ftLleq b'O{ 

kmf]S;f]sf]lardf /x]sf] zlStzfnL sfl8{ofs df+;k]zLaf6 ag]sf] cª\u xf] . o;sf] a9L efu 

5ftLsf] afofFkl6\6 x'G5 cyjf d'6' s]xL afofFkl6\6 9Ns]sf] x'G5 . d'6' /St;~rf/ k|0ffnLsf] s]Gb| 

xf] . o;af6 z/L/sf k|To]s sf]if / tGt'x¿df /ut k'U5 . dflg;sf] d'6'sf] ;fOh p;sf] 

lrq M 5.4 /St ;d'x 
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xftsf] d'7Lsf] ;fOh a/fa/sf] x'G5 . dflg;sf] d'6'sf] cf};t tf}n 300 u|fdsf] x'G5 . d'6' 

lqcfolds ;f]nL cfsf/sf] sfl8{ofs df+;k]zLaf6 ag]sf] cª\u xf] . of] lgoldt ¿kdf v'Drg] 

/ k'mSg] u5{ . of] z/L/df /ut kDk ug{] cª\u xf] . o;n] /StgnLx¿sf] d2tn] z/L/sf k|To]s 

sf]if / tGt'x¿df /ut kDk u5{ . o;sf] tLg efusf] b'O{ efu 5ftLsf] afofF efudf x'G5 . 

d'6'df kftnf] /f}Fh:tf /StgnLx¿ lkmFlhP/ /x]sf x'G5g\ . tL /StgnLx¿nfO{ sf]/f]g/L /StgnL 

elgG5 . sf]/f]g/L cf6{/Ln] clS;hgo'St /ut d'6'sf] k|To]s tGt'x¿df k'¥ofpF5 eg] sf]/f]g/L 

e]gn] sfa{g8fOcS;fO8o'St /ut d'6';Dd k'¥ofpF5 .  

 

lrq 5.5 :d'6'sf] aflx/L agf]6 

d'6'sf] leqL agf]6 (Internal Structure of Heart) 

d'6'nfO{ b'O{ kq] kftnf] lemNnLn] 9fs]sf] x'G5, h;nfO{ k]l/sfl8{od elgG5 . b'O{ kqsf]lardf 

Ps k|sf/sf] t/n kbfy{ x'G5 . o;nfO{ k]l/sfl8{on ˆn'8 elgG5 . o;n] d'6'nfO{ rf]6k6s 

nfUgaf6 arfpF5 . dfgj d'6'df rf/cf]6f sf]7fx¿ x'G5g\ . d'6'sf] dflyNnf] efudf /x]sf 

sf]7fx¿nfO{ cl/sn (Auricle) jf cl6«od (Atrium) elgG5 . d'6'sf] tNnf] efudf /x]sf 

sf]7fx¿nfO{ e]lG6«sn (Ventricle) elgG5 . d'6'sf]lardf afSnf] df+;k]zLn] ag]sf] ;]K6d  

x'G5 . o;n] d'6'nfO{ bfofF / afofF efudf 5'6\ofpF5 . To;}n] d'6'df /x]sf rf/cf]6fsf]7fx¿nfO{ 

bfoFf cl/sn, bfofF e]lG6«sn, afofF cl/sn, afofF e]lG6«sn gfdfs/0f ul/Psf] 5 . oL rf/cf]6f 

sf]7fx¿;Fu ljleGg /StgnLx¿ hf]l8Psf x'G5g\ . oL /StgnLsf] d2tn] d'6'n] /ut lng] / 

k7fpg] u5{ . cl/snn] cGo efux¿af6 cfPsf] /ut lnG5 eg] e]lG6«snn] d'6'af6 /ut cGo 

efux¿df k7fpF5 . d'6'af6 /ut cGo efux¿df kDk ubf{ w]/} rfk nfU5 . pSt rfknfO{ 

yfDgsf nflu e]lG6«snsf leQfx¿ cl/snsf leQfx¿eGbf afSnf] x'G5 . bfofF e]lG6«snn] /ut 

kmf]S;f]df dfq kDk u5{ eg] afofF e]lG6«snn] z/L/sf cGo efux¿df pRr rfkdf /ut kDk 

u5{ . To;}n] afofF e]lG6«snsf] leQf bfofF e]lG6«snsf] eGbf afSnf] x'G5 . d'6'af6 /ut 

                         

Pcf]6f{  

;'k]l/o/ e]gfsfef 

afofF cl/sn 

bfofF e]lG6«sn 
afofF e]lG6«sn 

 

kNdf]g/L wdgL 

 
bfofF cl/sn 
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kmf]S;f]df nfg] /StgnL kNdf]g/L wdgL (Pulmonary artery) xf] . d'6'af6 z/L/sf cGo 

efux¿df /ut kDk ug{] /StgnL Pcf]6f{ (Aorta) xf] . z/L/sf cGo efux¿af6 /ut d'6'df 

Nofpg] /StgnLx¿ ;'k]l/o/ e]gfsfef / OGkm]l/o/ e]gfsfef x'g\ . 

d'6'df rf/cf]6f eNex¿ x'G5g\ . d'6'sf] bfofF cl/sn / bfofF e]lG6«snsf]lardf /x]sf] eNenfO{ 

6«fOsl:k8 (Tricuspid) eNe elgG5 . of] tLgkq] x'G5 . oL kqx¿ v'Nbf /ut cl/snaf6 

e]lG6«sndf hfG5 . ha bfofF e]lG6«sn v'DrG5, pSt eNe aGb x'G5 . d'6'sf] afofF cl/sn / 

afofF e]lG6«snlardf /x]sf] eNenfO{ afOsl:k8 (Bicuspid) eNe elgG5 . /ut afofF 

cl/snaf6 afofF e]lG6«sndf hfFbf of] eNe v'N5 eg] e]lG6«sn v'DrFbf aGb  

x'G5 . bfofF e]lG6«sn / kNdf]g/L wdgLlardf /xg] eNenfO{ kNdf]lgs eNe elgG5 . bfofF 

e]lG6«sn v'DrFbf eNe v'N5 / /ut kmf]S;f]lt/ hfG5 . afofF e]lG6«sn / Pcf]6f{lar /xg] 

eNenfO{ Pcf]l6{s eNe elgG5 . afofF e]lG6«sn v'DrFbf of] eNe v'N5 / /ut Pcf]6f{lt/ hfG5 

. 

 

lrq 5.6 : d'6'sf] leqL agf]6 / d'6'df x'g] /St;~rf/ 

d'6'leq x'g] /St;~rf/ (Circulation inside heart) 

d'6' /St;~rf/ k|0ffnLsf] k|d'v cª\u xf] . o;n] z/L/sf ;a} efux¿df /ut k'¥ofpg dbt 

u5{ t/ o; leq /St;~rf/ s;/L x'G5 xf]nf < d'6'sf] bfofF cl/snn] ;'k]l/o/ e]gfsfef 

(Superior venacava)/ OGkm]l/o/ e]gfsfef -Inferior Venacava_ åf/f z/L/sf ljleGg 

efux¿af6 cfPsf] cz'4 /ut k|fKt u5{ . ha bfofF cl/sn v'DrG5 6«fOsl:k8 eNe v'N5 / 

                                          

6«fOsl:k8  eNe 

bfofF cl/sn 

kNdf]g/L eNe 

;'k]l/o/ e]gfsfef 

bfofF e]lG6«sn 

kNdf]g/L wdgL 

afofF cl/sn 

Pcf]l6{s eNe 

afOsl:k8 eNe 

afOsl:k8 

(Bicuspid) eNe 
afofF e]lG6«sn 

kNdf]g/L l;/f 
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/ut bfofF e]lG6«sndf k|j]z u5{ . bfofF e]lG6«sn v'DrFbf 6«fOsl:k8 eNe aGb x'G5 ;Fu;Fu} 

kNdf]lgs eNe v'N5 . kNdf]lgs eNe x'Fb} /ut kNdf]g/L wdgLdf k|j]z u5{ . kNdf]g/L 

wdgLåf/f kmf]S;f]df k'U5 . kmf]S;f]df sfa{g8fOcS;fO8 / clS;hgsf] ;f6km]/ eO;s]kl5 z'4 

/ut kNdf]g/L lz/fåf/f d'6'sf] afofF cl/sndf cfpF5 . d'6'sf] afofF cl/sn v'DrFbf afOsl:k8 

eNe v'N5 / /ut afofF e]lG6«sndf k|j]z u5{ . afofF e]lG6«sn v'DrFbf afOsl:k8 eNe aGb 

x'G5 ;Fu;Fu} Pcf]l6{s eNe v'N5 / /ut Pcf]6f{df k|j]z u5{ . Pcf]6f{af6 z/L/sf cGo 

efux¿df hfG5 . 

lj|mofsnfk 5.2 M d'6'sf] cjnf]sg 

ljlw   

 df;' k;naf6 v;Lsf] d'6' Nofpg'xf];\ . 

 xftdf k~hf nufP/ v;Lsf] d'6'sf] aflx/L agfj6sf] cjnf]sg ug'{xf];\ . 

 d'6'sf aflx/L efux¿ klxrfg ug'{xf];\ .  

 d'6'sf] aflx/L efusf] ;kmf lrqx¿ sf]g'{xf];\ . 

d'6'sf] w8\sg (Heart beat)/ kN; /]6 -Pulse rate) jf x6{ /]6 -Heart rate_ 

d'6'sf] df+;k]zLx¿df x'g] lgoldt / lg/Gt/ l/blds v'DrfO{ / km'sfOsf sf/0fn] dx;'; x'g] 

d'6'sf] 9's9's cfjfhnfO{ d'6'sf] w8\sg elgG5 . zf/Ll/s cj:yfcg';f/ d'6'sf] w8\sg 36a9 

x'g;S5 . d'6'sf] w8\sg gfKgsf nflu :6]yf]:sf]k (Stethoscope)sf] k|of]u ul/G5 . Pp6f :j:y 

dflg; cf/fd u/]sf] cj:yfdf d'6' Ps ldg]6df 60b]lv 100k6s w8\sG5 . o;nfO{ x6{ /]6 

elgG5 . d'6'sf] 98\sg k|lt ldg]6 60 eGbf sd x'g'nfO{ l9nf] x[bo -Slowheart_ jf 

a|fl8sfl8{off-Bradycardia_ elgG5 . d'6'sf] 98\sg k|lt ldg]6 100 eGbf a9L x'g'nfO{tLj| d'6' -

Fast heart_jf 6\oflrsfl8{off -Tachycardia_ elgG5 .  

d'6'sf] df+;k]zLx¿df x'g] lgoldt / lg/Gt/ l/blds v'DrfO{ / km'sfOsf sf/0fn] d'6'af6 kDk 

ePsf] /ut wdgL x'Fb} z/L/sf] k|To]s tGt'x¿df k'U5 . wdgLaf6 /ut axFbf wdgLdf klg /utn] 

lbg] rfk dx;'; ug{ ;lsG5 . pSt rfknfO{ kN; /]6 -Pulse rate_ elgG5 . ;fdfGotof x6{ /]6 

/ kN; /]6 a/fa/ x'G5 . To;}n] oL b'j}nfO{ kof{osf ¿kdf k|of]u ul/G5 . ;fdfGo cj:yfsf] 

:j:y dflg;df ;fdfGotof kN; /]6 60 b]lv 100la6\;\ k|lt ldg]6 x'G5 . s]jn cf}Fnfsf] 

;xotfn] 3fF6L jf gf8Ldf kN; /]6 ;lhn} hfFr ug{ ;lsG5 .  
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lj|mofsnfk M kN; /]6 dfkg  

;lhnf] cf;gdf a:g'xf];\ . xftsf] gf8Ldf a'9L cf}Fnfsf] efult/ 

/x]sf] /]l8on wdgL h'g /]l8o; x8\8L / 6]G8glar b'O{ cf}Fnf 

/fVg'xf];\ . Wofgk"j{s wdgLsf] kN; dx;'; ug'{xf];\ . ca 15 

;]s]G8;Ddsf] la6\;sf] ;ª\Vof u0fgf ug'{xf];\ . pSt ;ª\VofnfO{ 

rf/n] u'0ff u/]/ kN; /]6 lgsfNg'xf];\ .        

 x[bo3ft -Heart attack_ 

 

lrq 5.8: x[bo3ft 

;fdfGo cj:yfdf z/L/sf ljleGg efux¿af6 /ut d'6';Dd cfpg] / d'6'af6 k]m/L z/L/sf 

ljleGg efux¿df hfg] k|lj|mof lg/Gt/ ¿kdf rln/xG5 . t/ slxn]sfxLF crfgs d'6'df 

/utsf] k|jfx PSsfl; Psbd sd x'g] jf cj?4 x'g] x'G5 . o:tf] cj:yfnfO{ x[bo3ft  

elgG5 . of] Ps uDeL/ lrlsT;f cfktsfnLg cj:yf xf] . ;fdfGotof of] /StgnLleq /ut 

hd]sf] sf/0fn] x'G5 . sf]/f]g/L x[bo /f]u -cardiac heart disease_ x[bo3ftsf] k|d'v sf/0f  

xf] . of] cj:yfdf d'6'nfO{ /ut cfk"lt{ ug]{ /StgnL sf]/f]g/L wdgL (coronarartery_ df af];f] 

tyf sfn]:6«f]nsf] lgIf]kLs/0f x'G5 . af];f] tyf sfn]:6«f]no'St lgIf]knfO{ Kn]S; elgG5 .  

slxn]sfxLF oL Kn]S; k'm6]/ /utdf ;fgf ;fgf l9Ssfx¿ aG5, h;n] d'6'df x'g] /ut k|jfxdf 

cj/f]w cfpF5 . /ut k|jfxsf] sdLn] d'6'sf] df+;k]zLsf] efunfO{ Iflt ug{ ;S5 . x[bo3ftnfO{ 

dfof]sfl8{on OGk]mS;g -myocardial infection_ klg elgG5 .x[bo3ft ePdf d[To'af6 aRg 

tTsfn pkrf/ cfjZos x'G5 .  

 x[bo3ft x'g ;Sg] ;Defljt sf/0fx¿ -Risk factors of heart attack_  

lrq M 5.7 kN; /]6 dfkg 
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1. 45 jif{ eGbf dflysf k'?if / 55 jif{ dflysf dlxnfx¿df o'jfx¿df eGbf x[bo3ftsf] 

 ;Defjgf a9L x'G5 . 

2. pRr /Strfkn] nfdf] ;dosf] cGt/fndf d'6';Dd k'Ug] wdgLx¿nfO{ xflg k'¥ofpg 

 ;S5, h;sf] sf/0fn] x[bo3ftsf] ;Defjgf a9\5 . 

3. /utdf hDdf ePsf] pRr v/fa sfn]:6«f]n wdgLsf] leQfdf hDdf x'gfn] wdgLx¿

 ;fF3'/f] x'gfsf] sf/0fn] /utsf] axfjdf cj/f]w cfpg ;S5 . To;}n]] x[bo3ftsf] 

 hf]lvd a9fpF5 . 

4. dw'd]xdf /utdf Un'sf]hsf] dfqf a9\gfn] x[bo3ftsf] hf]lvd a9fpF5 . 

5. kfl/jfl/s Oltxf;df s;}nfO{ x[bo3ft ePsf] 5 eg] pSt kl/jfsf ;b:ox¿ klg 

 x[bo3ftsf] hf]lvddf x'G5g\ . 

6. lgoldt Jofofd gug]{ / lrgL, hgfj/sf] af];f], k|zf]lwt vfg]s'/f, 6«fG; ˆof6 / g'g 

 a9L ePsf] vfgfn] x[bo3ftsf] hf]lvd a9fpF5 . 

7. efjfgfTds tgfj, h:t} cTolws j|mf]w, cTolws gsf/fTds ;f]rfO cflbsf sf/0fn] 

 x[bo3ftsf] hf]lvd a9fpF5 . 

8. tDafs', sf]s]g / PDk]m6fldg h:tf pQ]hs kbfy{sf] ;]jgn] sf]/f]g/L wdgLdf c;/ 

 u/L x[bo3ft lgDTofpg ;S5 . 

x[bo3ftsf nIf0fx¿ 

x[bo3ftsf nIf0fx¿ km/s km/s x'G5g\ . sltkonfO{ crfgs x[bo3ft x'G5 . t/ w]/} 

dflg;x¿nfO{ 306f, lbg, jf xKtf cl3 r]tfjgL nIf0fx¿ b]lvG5g\ . h:t} M 5ftL b'Vg] jf 

5ftLdf bafa lg/Gt/ dx;'; eO/xG5, h'g cf/fd ubf{ klg x6\b}g . of] k|f/lDes r]tfjgL 

;ª\s]t x'g ;S5 . d'6'df bafa, d'6'df x'g] /ut k|jfxdf c:yfoL sdLsf] sf/0fn] x'G5 . 

;fdfGotof x[bo3ftsf nIf0fx¿ lgDgfg';f/ /x]sf] kfOG5 M 

1. 5ftLdf Psbd} bafa h:tf] dx;'; eO{ PSsfl; ;xg g;Sg] b'vfO{ dx;'; x'g' / 

 b'vfO{ lj:tf/} sfFw, xft, 3fF6L, bfFt jf slxn]sfxLF k]6;Dd k}mng' 

2. yf]/} kl/>d ubf{ klg ysfg dx;'; x'g', lr;f] kl;gf cfpg' 

3. xNsf 6fpsf] b'Vg' jf crfgs rSs/ nfUg', jfsjfsL nfUg'  

4. Zjf; k]mg{ ufx|f] x'g' 
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/f]syfd / aRg] pkfox¿ 

s'g} klg /f]u nfUg lbg'eGbf ;Defljt hf]lvdx¿af6 aRg ;dod} ;fjwfgL ckgfpg'k5{ . 

x[bo3ftsf] /f]syfd ug]{ / o;af6 aRg] s]xL pkfox¿ lgDgfg';f/ 5g\ M 

1. :j:y hLjgz}nL ckgfpg'k5{ . 

2. w"dkfg ug'{x'Fb}g .  

3. tf}n lgoGq0f ug'{k5{ . 

4. x[bo :j:y cfxf/df Wofg lbg'k5{ . 

5. lgoldt Jofofd ug'{k5{ .  

6. tgfj Joj:yfkg ug'{k5{ . 

7. pRr /Strfk / dw'd]x h:tf s]xL cj:yfx¿n] x[bo3ftsf] hf]lvd a9fpg ;S5 . 

 To;}n] oL cj:yfsf] Joj:yfkg ug'{k5{ . 

8. lgoldt :jf:y k/LIf0f ug'{k5{ . 

x[bo3ftsf] k/LIf0f / pkrf/  

x[bo3ftsf] lgbfg ug{ /Strfk, kN; / tfkj|mdsf] hfFr ul/G5 . d'6'sf] w8\sg / d'6'sf] ;du| 

k/LIf0f u/L x[bo3ftsf] lgbfg ul/G5 . On]S6«f]sfl8{of]u|fd ( ECG) /ut k/LIf0f, 

Osf]sfl8{of]u|fd, PlGhof]u|fkmL, MRI cflb ljlwx¿af6 x[bo3ftsf] k/LIf0f ul/G5 . 

PlGhof]u|fkmL (Angiography) 

PlGhof]u|fkmL Ps k|sf/sf] PS;/] xf] . of] /StgnLdf x'g] 

cj/f]wx¿k/LIf0f ug{sf nflu k|of]u ul/G5 . ;fdfGo PS;/]df 

/StgnLx¿ :ki6 ¿kdf b]vf kb}{gg\ . o; k|lj|mofdf /utdf 

ljz]if k|sf/sf] ;"rs kbfy{ -Dye_ OGh]S6 ul/G5 . h;n] 

/utsf] k|jfxnfO{ xfOnfO6 u5{/ /StgnLdf ePsf] s'g} klg 

;d:of x]g{ ;xh agfOlbG5 . PlGhof]u|fkmLsf] j|mddf l;h{gf 

ul/Psf] PS;/] 5jLnfO{ PlGhof]u|fd elgG5 .  

pkrf/  

x[bo3ftsf] cj:yfdf k|To]s ldg]6df w]/} x[bo tGt'x¿ Ifltu|:t x'G5g\ . /utsf] k|jfx ;'rf? 

ug{ / clS;hgsf] :t/ k'g:yf{lkt ug{ tTsfn pkrf/ cfjZos x'G5 . To;sf] nflu t'?Gt 

clS;hg lbg'k5{ . ljz]iful/ x[bo3ftsf] pkrf/ /ut k|jfxsf] cf+lzs jf k"0f{ cj/f]w 5 ls 

lrq M 5.9 PlGhof]u|fkmL k|lj|mof 
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5}g eGg]df lge{/ /xG5 . pkrf/sf nflu glhssf] :jf:Yo ;+:yfdf k'¥ofP/ lrlsT;ssf] 

;Nnfxadf]lhd ug'{k5{ . ;fdfGo cj:yfdf lrlsT;sn] cf}ifwLsf] k|of]u u/]/ pkrf/ u5{g\ eg] 

x[bo3ft ePsf] 5 eg] cj?4 wdgL vf]Ng zNolj|mof k|lj|mof ckgfpg'kg]{ x'G5 . sf]/f]g/L 

PlGhof]Knf:6L / :6]lG6ª, sf]/f]g/L wdgL afOkf; ;h{/L ljlwx¿ k|of]u u/L cj?4 wdgL  

vf]lnG5 . 

sf]/f]g/L wdgL afOkf; ;h{/L  

of] k|lj|mof x[bo3ftsf] ;dodf cfktsfnLg zNolj|mofsf] ¿kdf ug]{ 

ul/G5 . o;nfO{ cf]kg x6{ ;h{/L klg elgG5 . o; k|lj|mofdf 

lrlsT;sn] d'6'df x'g] /ut k|jfx ;'rf? ug{ z/L/sf] cGoefuaf6 

Pp6f :j:y /StgnL lnP/ gofF af6f] l;h{gf u5{g\ . To;kl5 /ut 

cj?4 sf]/f]g/L wdgLsf] j/Lkl/ k'U5 .  

/StgnL (Blood Vessel) 

z/L/sf k|To]s tGt' / sf]ifx¿df /ut k'¥ofpg] nrsbf/ df+;k]zLo'St gnLx¿nfO{ /StgnL 

elgG5 . wdgL, lz/f / sf]lifsf u/L /StgnL tLg lsl;dsf x'G5g\ .  

 

lrq 5.11 :ljleGg lsl;dsf /StgnL 

 

wdgL (Artery) 

dfgj z/L/df /x]sf] ;a}eGbf 7'nf] wdgL Pcf]6f{ xf] .o;n] d'6'af6 

/ut z/L/sf k|To]s efux¿df k'¥ofpg] u5{ . o;/L d'6'af6 

/utnfO{ z/L/sf k|To]s efux¿df k'¥ofpg] /StgnLnfO{ wdgL 

lrq M 5.10  afOkf; ;h{/L 

lrq M 5.12 wdgL 
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elgG5 . wdgLsf] leQf afSnf] df+;k]zLn] ag]sf] x'G5 . To;}n] o;n] /utsf] pRr rfk klg 

vKg ;S5 . o;df eNe x'Fb}g . Pcf]6f{ afFl8P/ ;fgf wdgL aG5g\ . tL wdgLx¿ klg afFl8P/ 

cf6{]l/of]N; aG5g\ . pSt cf6{]l/cf]N; klg afFl8P/ dl;gf] /St s]lifsfx¿ aG5g\ . tL /St 

s]lifsfx¿n] /utdf 3f]lnP/ /x]sf kf]ifs tŒjx¿, xdf{]g, OGhfOd cflbnfO{ z/L/sf k|To]s 

sf]ifdf k'¥ofpF5 . 

lz/f (Vein) 

PG6]l/o/ e]gfsfef / ;'k]l/o/ e]gfsfefn] z/L/sf ljleGg 

efux¿af6 /ut d'6'sf] bfofF cl/sndf NofpF5g\ . To;/L g} 

kNdf]g/L lz/fn] kmf]S;f]af6 /ut d'6';Dd NofpF5g\ . o;/L z/L/sf 

ljleGg efux¿af6 /ut hDdf u/]/ d'6';Dd k'¥ofpg] /StgnLnfO{ 

lz/f elgG5 . o;sf] leQf wdgLsf] leQfeGbf kftnf] x'G5 . o;df 

eNe x'G5g\ . o;n] sf]if sf]ifaf6 hDdf u/]sf] /ut d'6';Dd n}hfg] 

x'Fbf o;df aUg] /utsf] rfk sd x'G5 . eNen] /utnfO{ Pp6} 

lbzfdf k|jfx x'g d2t u5{ . 

s]lifsf (Capillaries) 

wdgL / lz/flardf ;~rf/ ug]{ /f}F h:t} kftnf / dl;gf 

/StgnLx¿nfO{ s]lifsf elgG5 . logLx¿ z/L/sf] k|To]s 

efudf hfnf] h:t} lkmFlhP/ /x]sf x'G5g\ . logLx¿n] /ut / 

sf]iflar kf]ifs tŒj, Uof;x¿ / cgfjZos ljsf/ kbfy{x¿sf] 

cfbfgk|bfg u5{g\ . logLx¿n] wdgL / lz/fnfO{ hf]8\g] u5{g\ . 

 

 

/St;~rf/ k|lj|mof(Blood Circulation) 

                             

                        

 

 

 s]lifsf 

lrq M 5.14 s]lifsf 

lrq M 5.13 lz/f 
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lrq M 5.15 /St;~rf/ k|lj|mof 

d'6'af6 /utnfO{ z/L/sf k|To]s efux¿df k'¥ofpg] / z/L/sf k|To]s efux¿af6 /utnfO{ 

d'6';Dd Nofpg] k|lj|mofnfO{ /St;~rf/ k|lj|mof elgG5 . Pp6f :j:y jo:s dflg;sf] z/L/df 

Ps ldg]6df d'6'n] %–^ ln6/ /ut kDk u5{ . dfgj z/L/df /St;~rf/ b'O{ k|sf/n] x'G5 M 

!= l;:6lds /St;~rf/ (Systemic blood circulation) 

@= kNdf]g/L /St;~rf/ (Pulmonary blood circulation) 

l;:6lds /St;~rf/ (Systemic Blood Circulation) 

 

lrq M 5.16l;:6lds /St;~rf/ 

xfd|f] z/L/sf k|To]s efudf /ut kDk ug]{ sfo{ d'6'n] u5{ . z/L/sf ljleGg efudf k'u]sf] 

/ut k]m/L kms]{/ d'6'd} cfpF5 . d'6'af6 /ut z/L/sf ljleGg efudf k'Ug] / k]m/L kms]{/ d'6';Dd 

 

kmf]S;f] 

kNdf]g/L wdgL 

afofF e]lG6«sn 

afofF cl/sn 

Pcf]6f{ 

kNdf]g/L lz/f 

z/L/sf ljleGg efux¿ 

bfofF e]lG6«sn 

bfofF cl/sn 

e]gfsfef 

                              

Pcf]6f{ 

d'6' 

e]gfsfef 

lz/f 

s]lifsf 

wdgL 
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k'Ug] k|lj|mof l;:6lds /St;~rf/ xf] . To;}n]d'6'sf] afofF e]lG6«snaf6 Pcf]6f{ tyf cGo wdgL 

x'Fb} z/L/sf cGo efux¿ -kmf]S;f]afx]s df clS;hgo'St /ut k'Ug] / lz/fåf/f km]/L tL 

efux¿af6 sfa{g8fO{cS;fO8o'St /ut d'6'sf] bfofF cl/sndf k'Ug] /St;~rf/nfO{ l;:6lds 

/St;~rf/ elgG5 . d'6'sf] afofF e]lG6«sn v'Drbf /ut d'6'af6 Pcf]6f{df hfG5 . Pcf]6f{af6 

wdgL, wdgLaf6 cf6{]l/of]n / cf6{]l/of]naf6 s]lifsf x'Fb} z/L/sf k|To]s sf]ifx¿df /ut k'U5 . 

o;/L /utn] kf}li6s tŒjx¿, clS;hg / cGo cfjZos tŒjx¿ k|To]s sf]ifdf k'¥ofpF5 . 

sf]ifdf tL tŒjx¿sf] pkof]u eO;s]kl5 pTkflbt ljsf/ kbfy{x¿ / sfa{g8fOcS;fO8 Uof; 

sf]lifsfn] hDdf u/L lz/fdf k'¥ofpF5 . lz/faf6 e]gfsfefdf / e]gfsfefaf6 d'6'sf] bfofF 

cl/sndf cz'4 /utsf] ¿kdf k'U5 . o;/L /ut wdgL / lz/fåf/f d'6'sf] afofF e]lG6«snaf6 

z/L/sf] ljleGg efux¿df k'Ug] / km]l/ kms{]/ d'6'sf] bfofF cl/sn;Dd cfOk'Ug] k|lj|mofnfO{ 

l;:6lds /St;~rf/ elgG5 . 

 

kNdf]g/L /St;~rf/ (Pulmonary Blood Circulation) 

 

lrq M 5.17kNdf]g/L /St;~rf/ 

/ut /StgnLx¿df axg] j|mddf z/L/sf k|To]s efudf k'U5 . d'6' / kmf]S;f]lar x'g] 

/St;~rf/nfO{ kNdf]g/L /St;~rf/ elgG5 . o; /St;~rf/ k|lj|mofdf ha bfofF e]lG6«sn 

v'DrG5, kNdf]lgs eNe v'N5 . kNdf]g/L wdgL x'Fb} cz'4 /ut kmf]S;f]df k'U5 . cz'4 /utdf 

/x]sf] sfa{g8fOcS;fO8 kmf]S;f]df 5f]8]/ kmf]S;f]df /x]sf] clS;hg lnP/ kNdf]g/L lz/f x'Fb} z'4 

 

 

 d'6'sf] afofF 

e]lG6«sn 
z/L/sf cGo efux¿ d'6'sf] bfofF 

cl/sn 

Pcf]6f{ tyf 

cGo wdgL 

lz/f tyf 

e]gfsfef 

 

kNdf]g/L wdgL 

kmf]S;f] 

afofF cl/sn 

afofF e]lG6«sn 

bfofF e]lG6«sn 

bfofF cl/sn 
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/ut d'6'sf] afofF cl/sndf cfpF5 . o;/L d'6'sf] bfofF e]lG6«snaf6 kmf]S;f] / kmf]S;f]af6 

d'6'sf] afofF cl/sndf /ut k|jfx x'g] k|lj|mof g} kNdf]g/L /St;~rf/ xf] . 

 

/Strfk (Blood Pressure) 

;fdfGo efiffdf eGbf /Strfkeg]sf] /utn] /StgnLdf lbg] rfk xf] . ha afofF e]lG6«sn 

v'Dr]/ /utnfO{ wdgLdf kDk u5{, wdgLsf] leQfdf rfk pTkGg x'G5 . wdgLsf leQfdf 

/utn] lbg] pSt rfknfO{ /Strfk elgG5 ./StgnLsf] cfsf/, k|jfx / /utsf] dfqf tyf d'6'n] 

kDk ubf{ pTkGg x'g] andf /Strfk lge{/ /xG5 . /Strfk gfKg kf/f] :tDe (Mercury 

column) sf] k|of]u ul/G5 . To;}n] o;sf] PsfO mmHg x'G5 . /StrfknfO{ b'O{cf]6f ;ª\Vofdf 

b]vfOG5 . dflyNnf] txsf] ;ª\VofnfO{ l;:6f]lns rfk elgG5 . l;:6f]lns rfk d'6'sf] afofF 

e]lG6«sn v'Drbf pTkGg x'g] rfk xf] . /Strfksf] tNnf] txsf] ;ª\VofnfO{ 8fO:6f]lns rfk 

(Diastolic pressure) elgG5 . pSt rfk afofF e]lG6«sn oyfjt l:yltdf cfpFbf pTkGg x'G5 

. jo:s dflg;df l;:6f]lns /Strfk 90 mmHg b]lv 130 mmHg  

x'G5 . To;}u/L 8fO:6f]lns rfk 60 mmHg b]lv 90 mmHg x'G5 . 

/Strfk gfKgsf nflu l:kmUdf]Dofgf] ld6/sf] k|of]u ul/G5 . dflg;sf] /Strfk p;sf] dfgl;s 

cj:yf, pd]/, lnª\u / zf/Ll/s rfndf lge{/ /xG5 . jo:s dflg;sf] /Strfk ;/b/df 

120/80 mmHg x'G5 . 120 mmHg l;:6f]lns /Strfk xf] eg] 80 mmHg 8fO:6f]lns 

/Strfk xf] .  

 

lrq M 5.18/Strfk dfkg 

pRr /Strfk (High Blood Pressure) 

 

 

 

                       

 

 

d'6'sf] bfofF 

e]lG6«sn 

kNdf]g/L 

wdgL 

kmf]S;f] 

kNdf]g/L 

lz/f 
afofF cl/sn 

 

dlg6/ 

 

/Strfk skm 

l;:6f]n 

8fO:6f]n 
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xfdLn] w]/} dflg;n] cfk"mnfO{ pRr /Strfksf] ;d:of /x]sf] atfO/x]sf] t ;'g]s} 5f}F . s] xf] t 

pRr /Strfk < olb /Strfk 140/90 mmHg jf ;f]eGbf dfly eof] eg] pSt cj:yfnfO{ 

pRr /Strfksf] cj:yf elgG5 . pRr /Strfk x'Fbf ljleGg nIf0fx¿ b]vf k5{g\ . pRr 

/Strfk x'Fbf b]vf kg]{ s]xL nIf0fx¿ lgDgfg';f/ 5g\ . 

1. 6fpsf] b'Vg] / nfdf] Zjf; lng g;Sg] 

2. gfsaf6 /ut cfpg] 

3. kl;gf cfpg] / lzlyntf dx;'; x'g] 

4. cg'xf/ /ftf] x'g] 

5. lgb|f gnfUg] / cflQg]  

pRr /Strfk x'g'sf sf/0fx¿  

pRr /Strfk ljleGg sf/0fx¿n] ubf{ x'g ;S5 . o;sf s]xL sf/0fx¿ lgDgcg';f/ /x]sf 5g\ . 

1. lgoldt ¿kdf zf/Ll/s Jofofd gug{' 

2. j+zf0f'ut ¿kdf pRr /Strfk b]vf kg{' 

3. lg/Gt/ w"dkfg / dBkfg ug{' 

4. z/L/sf] tf}n a9L x'g' 

5. zf/Ll/s tyf dfgl;s tgfj x'g'  

6. g'lgnf] / t]no'St vfgf w]/}dfqfdf ;]jg ug'{ 

pRr /Strfkaf6 aRg] pkfox¿ 

pRr /Strfkn] ubf{ ljleGg zf/Ll/s tyf dfgl;s ;d:ofx¿ cfpF5g\ . To;}n] ;dod} Wofg 

lbP/ pRr /Strfk x'gaf6 aRg ;lsG5 . pRr /Strfkaf6 aRg] s]xL pkfox¿ lgDgfg';f/ 

5g\ M 

1. b}lgs vfg] s'/fdf Wofg lbg'k5{ . lrNnf] kbfy{ / g'gsf] dfqf sd ePsf vfg]s'/fx¿ 

 vfg'k5{ . 

2. w"dkfg / dBkfg ug{' x'Fb}g . 

3. ;Gt'lnt ef]hg vfg'k5{ . 
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4. b}lgs zf/Ll/s cEof;x¿ ug{'k5{ . 

5. b}lgs of]u Wofg ug{'k5{ . 

6. ;do ;dodf /Strfk k/LIf0f u/L ;fjwfgL ckgfpg'k5{ . 

7. tgfj/lxt hLjg lhpg'k5{ . 

8. ljleGg dgf]/~hgfTds lj|mofsnfkdf efu lng'k5{ . 

/utdf pRr Un'sf]hsf] cj:yf jf dx'd]x (Diabetes) 

ljleGg sf/0fx¿n] ubf{ z/L/df vfgfaf6 k|fKt Un'sf]hsf] Joj:yfkg / pkof]udf ;xof]u ug{] 

OG;'lng xdf{]gsf] sdL x'Fbf /utdf Un'sf]hsf] dfqf a9\5 . /utdf Un'sf]hsf] dfqf cfjZostf 

eGbf w]/} ePsf] cj:yfnfO{ dw'd]x elgG5 . 

/utdf pRr Un'sf]hsf] cj:yfsf nIf0fx¿  

1. w]/} ltvf{ / ef]s nfUg] 

2. l/Fu6f nfUg] / a]nfa]nfdf a]xf]; x'g] 

3. l5gl5gdf lk;fa nfUg] 

4. cfFvf wldnf] x'Fb} hfg] 

5. b'Anfpg], l56\6} ysfg dx;'; x'g] 

6. xft v'6\6f afpFl8g] / emdemdfpg] 

7. 3fp l56f] lgsf] gx'g]  

/utdf pRr Un'sf]hsf] cj:yfsf sf/0fx¿ 

1. OG;'lng xdf{]gsf] pTkfbgdf sdL x'g' 

2. df]6f]kgf / lglij|mo hLjgz}nL x'g' 

3. c;Gt'lnt ef]hg x'g' 

4. vfgfdf w]/} dfqfdf lrNnf] kbfy{ / sfaf{]xfO8«]6 ;dfj]z x'g' 

5. pd]/ rfln;eGbf dfly x'g' 

6. j+zf0f'ut ¿kdf dw'd]x x'g'  

/utdf pRr Un'sf]hsf] cj:yf x'gaf6 aRg] pkfox¿  
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1. xl/of] ;fu;AhL / kmnkm"n k|z:t dfqfdf vfg] 

2. lgoldt zf/Ll/s Jofofd ug{] 

3. df]6f]kgf 36fpg] 

4. ;lj|mo hLjgz}nL ckgfpg] 

5. tgfj/lxt hLjg lhpg] 

6. laxfg kl;gf cfpg] u/L lxF8\g] 

7. ;Gt'lnt ef]hg ug{]  

o'l/s Pl;8 (Unic Acid) 

Ko'l/g gfds of}lus /f;folgs k|ltlj|mofåf/f 6'lj|mP/ aGg] cDnnfO{ o'l/s Pl;8 elgG5 . 

Ko'l/gn] z/L/df k|f]l6g k|bfg u5{ . dfgj z/L/df o'l/s Pl;8 lduf{}nfdf pTkfbg x'G5 . o;n] 

ljiffSt kbfy{x¿nfO{ x6fpg'sf ;fy} /StgnLsf] leqL efunfO{ ;'/lIft /fV5 . t/ z/L/df 

o'l/s Pl;8sf] dfqf pRr ePdf ljleGg ;d:of cfpF5g\ .  

pRr o'l/s Pl;8sf nIf0fx¿  

o'l/s Pl;8 x'Fbf ljleGg nIf0fx¿ b]lvG5g\ . To;dWo] s]xL 

nIf0fx¿ lgDgfg';f/ 5g\ . 

1. z/L/df o'l;s Pl;8sf] dfqf ;fdfGoeGbf a9L  

 x'g' 

2. xf8 hf]gL{ b'Vg' 

3. df+;k]zLsf] leqL efudf ulx/f] b'vfO x'g' 

4. 5fnf /ftf] x'g], ;'lGgg], kf]Ng] cflb x'g' 

5. v'6\6fsf] a'9L cf}Fnfsf] hf]gL{x¿df cTolws b'vfO x'g' 

6. lxF8fO / rfndf ;d:of cfpg'  

 

 

pRr o'l/s Pl;8 x'g'sf sf/0fx¿  

lrq M 5.19 o'l/s Pl;8 ePsf] 
dflg;sf] v'6\6f 
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vfgkfg tyf hLjgz}nLsf sf/0fn] xfd|f] z/L//df w]/} dfqfdf o'l/s Pl;8 pTkfbg x'G5 . 

pRr o'l/s Pl;8 x'g'sf s]xL sf/0fx¿ lgDgfg';f/ 5g\ .  

1. z/L/sf] lduf{}nfn] ztk|ltzt sfo{ ug{ g;s]/ o'l/s Pl;8sf] k|of]u / lg:sfzg x'g 

 g;Sg' 

2. Ko'l/gsf] a9L pkfkrog (Metabolism) x'Fbf a9L dfqfdf o'l/s Pl;8 pTkfbg x'g'  

3. lduf{}nfdf pTkGg x'g] ljleGg /f]u tyf ;d:of x'gfn] lduf}{nfn] /fd|f];Fu sfo{ ug{  

 g;Sg'  

pRr o'l/s Pl;8af6 aRg] / lgoGq0f ug{] pkfox¿  

lgDg s'/fx¿df Wofg lbPdf pRr o'l/s Pl;8af6 aRg / lgoGq0f ug{ ;lsG5 . 

1. lgoldt zf/Ll/s Jofofd ug{] 

2. k6sk6s u/L k|z:t dfqfdf kfgL lkpg] 

3. dBkfg / w"dkfg gug{] 

4. af];f]o'St /ftf] df;', ;d'b|L vfgf, u]8fu'8Lsf] ;]jg sd ug{] 

5. a]lsª ;f]8fsf] k|of]u ugf{n] o'l/s Pl;8 36fpg] 

6. r]/Lx¿df PGyf];folgg gfds PlG8 clS;8]G6 x'g] ePsfn] o'l/s Pl;8 36fpg] dbt 

 ug]{ 

7. Ko'l/g o'St vfg]s'/fx¿ sd vfg]  

zAbfjnL  

PlGhof]u|fkmL  M /StgnLsf Ans]h kQf nufpg ul/g] ljz]if k|sf/sf] PS;/] 

:6]yf]:sf]k   M  d'6'sf] w8\sg gfKg k|of]u ul/g] pks/0f 

l:kmUdf]Dofgf]ld6/  M  /Strfk gfKg k|of]u ul/g] pks/0f 

 

 

 

cEof; 
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1. tnsf ax'j}slNks k|Zgx¿sf] ;xL pQ/ 5fg]/ n]Vg'xf];\ M 

 -s_ dfgj z/L/df /x]sf] s'g k|0ffnLn] z/L/sf cGo k|0ffnLx¿nfO{ Ps csf{;Fu ;+of]hg  

  u5{ < 

  -c_ :gfo' k|0ffnL  -cf_ kfrg k|0ffnL 

  -O_ /St;~rf/ k|0ffnL  -O{_ u|GyL k|0ffnL 

 -v_ /St;~rf/ k|0ffnLsf d'Vo efux¿ lgDgdWo] s'g xf] < 

  -c_ d'6' /ut / kmf]S;f]  -cf_ d'6' /ut / /StgnL 

  -O_ d'6', sn]hf] / kmf]S;f] -O{_ d'6' /StgnL / sn]hf]  

 -u_ /utdf Kn]6n]6\;\sf] sdL ePdf s'g /f]u nfU5 < 

  -c_ dw'd]x    -cf_ x]df]lkmlnof   

  -O_ /StcNktf   -O{_ No's]ldof 

 -3_ ;fDejL ljBfnodf v]Nbfv]Nb} 9'ª\ufdf 7f]lSsP/ v'6\6fdf rf]6 nfUof] . ljleGg k|oTg  

  ubf{ klg pgsf] /ut aUg /f]lsPg . o;sf] sf/0f s] xf]nf < 

  -c_ /utdf x]df]Unflagsf] sdL  -cf_ /utdf ;]tf /Stsf]ifsf] sdL 

  -O_ /utdf Kn]6\n]6\;sf] sdL  -O{_ /utdf /ftf /Stsf]ifsf] sdL 

 -ª_ d'6'sf] afofF e]lG6«sn v'DrFbf wdgLdf l;:6f]lns /Strfk dx;'; x'g'sf] sf/0f s] xf] < 

  -c_ d'6'df cTolws rfk pTkGg x'g' 

  -cf_ d'6'sf] afofF e]lG6«snn] /utdf pTkGg u/]sf] rfk wdgLdf k|zf/0f x'g'  

  -O_ d'6'sf] afofF e]lG6«sn v'DrFbf wdgL klg v'Drg' 

  -O{_ d'6'sf] afofF e]lG6«sn v'DrFbf /ut afSnf] x'g' 

 -r_  /ldtn] /St ;d"x klxrfgsf nflu /utsf] k/LIf0f u/fPsf] glthf tnsf] tflnsfdf  

  b]vfOPsf] 5 . 

PlG6h]g A B D 

/utsf] l9sf -Blood clot_ b]lvPg b]lvPg b]lvof] 

  p;sf] /St ;d"x s'g xf] < 

  -c_ A kf]h]l6e -cf_ O kf]h]l6e -O_ AB kf]h]l6e -O{_ B kf]h]l6e 
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 -5_  d'6'sf] b'vfOsf] cj:yfdf sf]/f]g/L wdgLdf s'g} Ans]h eP gePsf] klxrfg ug{  

  pko'St hfFr s'g xf] < 

  -c_ d'6'sf] /Strfk k/LIf0f  -cf_ PlGhof]u|fd 

  -O_ Ol;hL    -O{_ d'6'sf] w8\sgsf] hfFr 

2.  leGgtf n]Vg'xf];\ M 

 -s_ KnfHdf/ l;/d   -v_ bfofF e]lG6«sn / afofF e]lG6«sn 

 -u_ RBC / WBC   -3_ kNdf]g/L /St;~rf/ / l;:6lds /St;~rf/ 

 -ª_ l;:6f]lns /St;~rf/ / 8fO:6f]lns /St;~rf/ 

 -r_ Plgldof / lxdf]lkmlnof 

 -5_ PlGhof]u|fd / cf]kg x6{ ;h{/L 

3. sf/0f lbg'xf];\ M 

 -s_ /utnfO{ ;+of]hL tGt' elgG5, lsg< 

 -v_ WBC ;ª\Vof 36]df z/L/sf] /f]u k|lt/f]wfTds Ifdtf 36\5, lsg < 

 -u_  cl/snsf] eGbf e]lG6«snx¿sf] leQf afSnf] df+;k]zLaf6 ag]sf] x'G5 . 

 -3_ bfofF e]lG6«snsf] eGbf afofF e]lG6«snsf] leQf afSnf] x'G5 . 

 -ª_ wdgLdf eNe x'Fb}g t/ lz/fdf eNe x'G5 . 

 -r_  /StcNktf ePsf] dflg; s]xL l5g lxF8\bf g} yfS5 . 

-5_  wdgLx¿ df+;k]zLleq blaP/ /x]sf x'G5g\ eg] lz/fx¿ z/L/sf] aflx/L ;txd} x'G5g\ . 

 -h_  lxdfnL If]qdf a:g] dflg;x¿sf] ufnf /ftf /ftf x'G5g\ . 

 -em_  /Stbfg ug{'[k"j{ /St ;d"x klxrfg ug'{ cfjZos x'G5 . 

 -~f_  lxdf]lkmlnofsf la/fdLx¿sf] /ut lgs} l9nf] hD5 jf hDb}g klg . 

4. tnsf k|Zgx¿sf] pQ/ n]Vg'xf];\ M 

 -s_ dfgj /St;~rf/ k|0ffnLsf d'Vo sfo{x¿ n]Vg'xf];\ . 
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 -v_ dfgj z/L/df /x]sf Zjf;k|Zjf; k|0ffnL, kfrg k|0ffnL / /St;~rf/ k|0ffnL Ps  

  s;/L csf{df cGt/;DalGwt 5g\ < :ki6 kfg'{xf];\ . 

 -u_ z/L/sf] sf6]sf] efuaf6 lg/Gt/ /ut gauLs]xL l5gdf /f]lsG5, s;/L < 

 -3_ Pp6f dflg;sf] /Strfk 120/80 mmHg5, o;sf] cy{ s] xf] < 

 -ª_ /Strfk gfKg k|of]u ul/g] pks/0fsf] gfd n]Vg'xf];\ . 

-r_  Ps hgf j[4n] cfk"mnfO{ l56\6} ysfg dx;'; x'g], xft v'6\6f afpFl8g] / emdemdfpg],  

  w]/} ltvf{ nfUg], l5g l5gdf lk;fa nfUg] h:tf nIf0fx¿ b]lvPsf] atfpg'x'G5 .  

  pxfFnfO{ s] ;d:of ePsf] x'g ;S5 < pSt ;d:ofaf6 aRg] pkfox¿ n]Vg'xf];\ . 

 

 -5_ lbPsf] lrqdf z/L/df x'g] s'g k|lj|mof  

  b]vfOPsf] 5 < o; k|lj|mofdf s'g s'g  

  k|0ffnLsf] e"ldsf x'G5 < JofVof ug'{xf];\ . 

 -h_  ;l/tfsf] xh'/a'jf PSsfl; 5ftL b'Vof] eg]/ 56k6fO/x]sf] b]v]/ pgn] pxfFnfO{ t'?Gt 

c:ktfn k'¥ofOg\ . k|f/lDes hfFrdf pxfFsf] d'6'df ;d:of cfPsf] x'g;Sg] cg'dfg  

ul/of] . pgsf] d'6'sf] cj:yf klxrfg ug{ s'g hfFr ug'{ pko'St xf]nf < sf/0f;lxt 

JofVof ug'{xf];\ .  

 -em_  dfgj d'6'df x'g] /St;~rf/sf] lrq;lxt JofVof ug{'xf];\ . 

 -~f_ d'6'sf] cfGtl/s agf]6sf] lrq;lxt JofVof ug{'xf];\ . 

 -6_ x[bo3ftsf] k|d'v sf/0f / nIf0fx¿ j0f{g ug'[{xf];\ . 

 -7_ x[bo3ftsf] k/LIf0f ug{] ljlw PlGhof]u|fdsf] kl/ro / dxŒj pNn]v ug'{xf];\ . 

 -8_ cf]k]g x6{ ;h{/Ldf z/L/sf] cGo efusf] wdgLsf] k|of]u s]sf nflu ul/G5 < j0f{g  

  ug'{xf];\ . 

 -9_ Pp6f JolStsf] /utsf] l/kf]6{df ;]tf] /Stsf]if ;ª\Vof hDdf 3000 df b]vfOPsf] 5 .  

  of] cj:yfdf p;sf] z/L/df s] s] nIf0fx¿ b]lvg ;S5g\ < sf/0f;lxt :ki6  

  kfg'{xf];\ . 
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-0f_  lrqsf] cWoog u/L tnsf k|Zgx¿sf] pQ/ n]Vg'xf];\ M 

1. lbPsf] lrqdf b]vfOPsf efux¿sf] gfdfs/0f 

 ug'{xf];\ . 

2. 4 ;ª\Vofdf kg]{ efusf] sfo{ n]Vg'xf];\ .  

3. 2 / 5 sf] agfj6df s] leGgtf kfOG5 < 

 

-t_  lrqdf d'6'sf] cfGtl/s efux¿ b]vfOPsf] 5 . pSt 

  efux¿sf] klxrfg u/L k|Zgx¿sf] pQ/ n]Vg'xf];\ M 

1. 1, 2, 3 efusf] gfd n]Vg'xf];\ . 

2. 1 / 3 sf] sfo{ n]Vg'xf];\ . 

5. ;kmf gfdfª \lst lrq sf]g{'xf];\ . 

-s_ d'6'sf] aflx/L agf]6   

-v_ d'6'sf] leqL agf]6 

-u_ wdgL, lz/f / s]lifsf 

-3_ kNdf]g/L /St;~rf/ 

-ª_ l;:6lds /St;~rf/  

kl/of]hgf sfo{  

1. glhs}sf] c:ktfn e|d0f u/]/ ToxfFsf lrlsT;s / cGo :jf:YosdL{x¿;Fu pRr 

 /Strfk, dw'd]x / o'l/s Pl;8sf] af/]df ;f]wvf]h u/L 5f]6f] k|ltj]bg ug'{xf];\ . 

2. cfkm\gf] 3/ kl/jf/sf ;b:ox¿df pRr /Strfk, dw'd]x, pRr o'l/s Pl;8 /f]usf] 

 cj:yf, sf/0f / canDag ul/Psf pkfox¿sf] af/]df ;f]wvf]h u/L k|ltj]bg tof/ 

 ug'{xf];\ .   
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kl/ro 

k|s[ltdf ljleGg lsl;dsf hgfj/ tyf la?jfx¿ kfOG5g\ . oL la?jf / hgfj/x¿sf] jf;:yfg 

km/s km/s x'G5 . ;a} lsl;dsf] jftfj/0fdf ;a} lsl;dsf hLjx¿ afFRg ;Sb}gg\ . To;}n] oL 

hLjx¿sf] cl:tTj arfO{ /fVgsf nflu logLx¿sf] nflu pko'St jftfj/0f x'g' cfjZos 5 . 

cfw'lgsLs/0f / cf}Bf]lusLs/0fsf gfddf ljleGg dfgjLo lj|mofsnfkn] ubf{ xfd|f] k[YjLsf] ;txsf] 

xfjfkfgLdf kl/jt{g eO/x]sf] 5 . o;sf ;fy ;fy} hnjfo'df klg kl/jt{g ePsf] kfOG5 . hnjfo' 

kl/jt{gn] k|ToIf jf ck|ToIf ¿kdf oxfF kfOg] hLjx¿sf] jf;:yfg tyf cl:tTjd} k|efj kfl//x]sf] 5 

. ljleGg k|fj[mlts tyf dfgjLo sf/0fn] ubf{ w]/} hgfj/ tyf jg:kltx¿sf] ;ª\Vofdf sdL x'Fb} 

uPsf] 5 eg] s]xL hLjx¿ nf]kx'g] cj:yfdf klg k'u]sf 5g\ . o:tf hLjx¿nfO{ b'n{e hLjx¿ 

elgG5 . g]kfndf w]/} k|hfltsf b'n{e hgfj/ / jg:kltx¿ kfOG5g\ . logLx¿sf] ;+/If0f ug'{ xfd|f] 

bfloTj klg xf] tfls xfd|f efjL k':tfn] klg oL hLjx¿sf] af/]df hfgsf/L k|fKt ug{ ;s"g\ . s]xL 

b'n{e jg:kltx¿df cf}ifwLhGo u'0f ePsfn] k/fk"j{ sfnb]lv ljleGg lsl;dsf zf/Ll/s 

;d:ofx¿sf] ;dfwfgsf nflu cf}ifwLsf] ¿kdf k|of]u ub}{ cfOPsf] 5 . o; PsfOdf xfdLx¿ hnjfo' 

kl/jt{g, nf]kf]Gd'v hgfj/ / jg:klt tyf h8La'6Lsf af/]df cWoog ug]{5f}F. 

ljlzi6 p2]Zo (Specific Objectives) 
 

o; kf7sf] cGTodf l;sf?x¿ lgDg sfo{ ug{ ;Ifd x'g'x'g]5 M 
 

 hnjfo' kl/jt{gsf] cjwf/0ff, sf/0f / k|efjx¿ JofVof ug{  

 hnjfo' kl/jt{g Go"gLs/0fsf pkfox¿ vf]hL u/L cjnDag ug{  

 g]kfndf kfOg] ljleGg nf]kf]Gd'v hLjx¿sf] ;"rL tof/ u/L ;+/If0fsf pkfox¿ ;'emfpg  

 k/Dk/fut pkof]usf h8La'6Lx¿sf] ;f]wvf]h u/L pkof]lutfsf] ;"rL tof/ ug{ 

k|j[mlt / jftfj/0f (Nature and Environment) 
An  

kf7 

^ 
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lrq M 6.1 

6.1 hnjfo' kl/jt{g (Climate Change) 

 hnjfo' (Climate) 

hnjfo' eg]sf] 7'nf] ef}uf]lns If]qsf] nfdf] ;do nueu lt; jif{sf] cjlwsf] xfjfkfgLsf] 

l:yltsf] cf};t tYofª\s xf] . ;fdfGotof s'g} Pp6f If]qsf] hnjfo' Ps} gfzsf] x'G5 . k[YjLdf 

x'g] ;fgf] ;fgf] k|fs[lts kl/jt{gn] hnjfo'df kl/jt{g cfpFb}g . t/ clxn] ljleGg dfgjLo 

lj|mofsnfkn] ubf{ pT;lh{t ljleGg lsl;dsf ljiffn' Uof;x¿n] ubf{ clxn] ljZjs} hnjfo'df 

kl/jt{g cfPsf] b]lvG5 . h;n] ubf{ 7fpF 7fpFsf] df};dL k|lj|mof klg lgs} ablnPsf] 5 . 

hnjfo' kl/jt{g eGgfn] nfdf] ;dosf] cGt/fndf k|fs[lts ¿kdf x'g] hnjfo'sf] 

ptf/r9fjsf cnfjf k|ToIf jf ck|ToIf ¿kdf dfgjLo lj|mofsnfkn] jfo'd08nsf] agf]6df x'g] 

km]/abnsf sf/0f kY[jLsf] hnjfo'df j|mdzM x'g] kl/jt{g xf] . ljleGg lsl;dsf dfgjLo 

lj|mofsnfk tyf k|fs[lts cl:y/tfsf sf/0fx¿n] ubf{ nfdf] ;dosf] cGt/fndf s'g} Ps 

7fpFsf] hnjfo'df x'g] kl/jt{gsf] k|lj|mofnfO{ hnjfo' kl/jt{g elgG5 . hnjfo' kl/jt{g x'Fbf 

xfjfkfgLsf] lgoldt rj|mLo k|0ffnL layf]lnG5 . ;du|df hnjfo' kl/jt{g eGgfn] nfdf] ;do 

cjlwdf df};dsf] tYofª\sLo kl/df0fdf kl/jt{g x'g' xf] . hnjfo' kl/jt{g ljZjJofkL ¿kdf 

b]vf k/]sf] uDeL/ ;d:of xf] . o;af6 wgL tyf ljsl;t /fi6«x¿sf] t'ngfdf ul/a tyf 
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ljsf;f]Gd'v /fi6«x¿ a9L k|efljt ePsf 5g\ . ljZjsf] s'n xl/t u[x  Uof; pT;h{hgsf] 

guGo e"ldsf ePklg g]kfn hnjfo' kl/jt{gsf k|lts"n c;/x¿sf] hf]lvd pRr /x]sf 

/fi6«x¿dWo] Ps xf] .g]kfndf klg hnjfo' kl/jt{gsf] cg'e"lt eO/x]sf] 5 . ljutb]lv g]kfnsf] 

tfkj|md k|To]s jif{ 0.06°C sf] b/n] a9L/x]sf] 5 . lxdtfn lj:kmf]6sf] sf/0fn] x'g] af9Lx¿ 

a9L/x]sf] 5 . lxdfnsf] lxpF kUn]/ prfO 36\g] j|mda9L/x]sf] 5 . ljleGg gbLgfnf, vf]nf, 

em/gfx¿ ;'ls/x]sf] kfOG5 . oL ;a} tYox¿sf] cfwf/df g]kfndf klg hnjfo' kl/jt{gsf] 

gsf/fTds c;/ k/]sf] 5 eGg ;lsG5 . 

hnjfo' kl/jt{gsf sf/0fx¿  

ljZjdf eO/x]sf] hnjfo' kl/jt{gn] jftfj/0fdf w]/} gsf/fTds c;/x¿ b]vf k/]sf 5g\ . 

hnjfo' kl/jt{gdf ljleGg tŒjx¿n] k|ToIf jf ck|ToIf ¿kdf e"ldsf v]ln/x]sf x'G5g\ . 

hnjfo' kl/jt{g w/ftnLo ljljwtf, sdhf]/ ef}ule{s agfj6, ;+j]bgzLn kfl/l:ylts k|0ffnL 

/ hnjfo' tyf ;"Id hnjfo' If]qx¿sf] ljljwtf o;sf d'Vo sf/0fx¿ x'g\ . o;sf cltl/St 

ul/aL, clzIff, ;fdflhs c;dfgtf ;fy} ;d'bfosf] hLljsf]kfh{g k|fs[lts ;|f]tdf a9L lge{/ 

/x]sf sf/0fn] klg hnjfo' kl/jt{gsf c;/x¿k|lt cem ;+j]bgzLn dflgPsf] 5 . hnjfo' 

kl/jt{gsf sf/0fx¿ k|fs[lts / dfgj ;[lht u/L b'O{ k|sf/sf 5g\ .  

lj|mofsnfk 6.1 

hnjfo' kl/jt{gsf] sf/0fn] cfˆgf] 3/ j/k/ ePsf jftfj/0fLo kl/jt{g o;sf 

c;/x¿ klxrfg u/L ;"rL tof/ ug'{xf];\ . 

k|fs[lts sf/0fx¿ 

;do ;dodf k[YjLdf ljleGg lsl;dsf k|fs[lts k|sf]kx¿ 

cfO/x]sf x'G5g\ . pSt k|fs[lts k|sf]kx¿n] ubf{ ToxfFsf] 

jftfj/0fdf kl/jt{g cfpF5, h;sf] kmn:j¿k hnjfo'df klg 

kl/jt{g x'G5 . tLdWo] s]xL k|fs[lts ultljlwx¿ oxfF lbOPsf] 

5 . 

 

 

;f}o{ ultljlwdf leGgtf  

lrq M 6.2 
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;"o{df lg/Gt/ ydf]{Go'lSno/ ˆo'hg k|ltlj|mof eO/x]sf] x'G5 . pSt k|ltlj|mofn] ubf{ ;"o{df phf{ 

pTkfbg x'G5 . pSt k|ltlj|mofsf] b/df kl/jt{g x'Fbf ;"o{df pTkfbg x'g] phf{df klg kl/jt{g 

x'G5 . o;n] ubf{ k[YjLsf] ;txdf k'Ug] k|sfzsf] tLj|tfnfO{ c;/ ug{ ;S5 . k[YjLsf] ;txdf 

k'Ug] k|sfzdf x'g] 36a9n] ubf{ k[YjLsf] df};dnfO{ c;/ ug{ ;S5 . ;f}o{ ultljlwdf x'g] oL 

leGgtfx¿n] hnjfo' kl/jt{gdf klg e"ldsf v]n]sf] x'G5 . 

k[YjLsf] k/fjt{gdf x'g] kl/jt{gx¿M k[YjLsf] ;txdf kg]{ 

;"o{sf]k|sfz k[YjLsf] ;txdf 7f]lsP/ kms{G5 . o;/L k[YjLsf] 

;txåf/f k|ltlalDat x'g] ;"o{sf] k|sfzsf] dfqf k[YjLsf] ;tx 

/ jfo'd08ndf lge{/ u5{ . k[YjLdf k'Ug] ;"o{sf] k|sfzsf] 

nueu ;Q/L k|ltzt k[YjLdf cjzf]lift x'G5 . h;n] k[YjLsf] 

;txdf ePsf k|fj[mlts kl/jt{gx¿ h:t} ;d'b|L a/km kUng] 

tyf hnjfo' kl/jt{gdf of]ubfg k'¥ofPsf] 5 . 

k[YjLsf] kl/j|mdfdf x'g] kl/jt{gx¿ M k[YjLsf] 

sIfdf ePsf] kl/jt{gsf] sf/0fn] pQ/L 

uf]nfw{df u|LidsfnLg 3fdsf] dfqfdf k|efljt 

ePsf] kfOG5 . h;df k[YjLn] nfdf] ;do;Dd 

Go"g tfkj|md cg'ej u/]sf] kfOG5 .  

Hjfnfd'vL ultljlw 

Hjfnfd'vLx¿n] df};ddf pNn]vgLo e"ldsf 

v]n]sf]  

x'G5 . Hjfnfd'vL lj:kmf]6 x'Fbf sfa{g8fOcS;fO8 nufotsf ljleGg Uof;x¿ pT;h{g x'G5 . 

pStUof; jfo'd08nsf] dflyNnf] ;tx;Dd k'U5, h;n] 

ubf{ k[YjLsf] ;txdf kg]{ ;"o{sf] k|sfznfO{ k|ltlalDat 

u/L k[YjLsf] ;txdf lr;f] agfpF5 . 

 

 

dfgjLo sf/0fx¿ 

 

 

lrq Hjfnfd'vL  

 

lrq 6.3 k[YjLsf] k/fjt{gdf x'g] 
kl/jt{gx¿ 

lrq M 6.4 k[YjLn] ;"o{sf]kl/j|mdf u/]sf] 

lrq M 6.5 
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dflg;n] ug]{ ljleGg lj|mofsnfkx¿n] ubf{ klg hnjfo'df kl/jt{g cfPsf] x'G5 . dfgjLo 

lj|mofsnfkx¿n] ubf{ xl/t u[x Uof;x¿ cTolws pT;h{g eO{ k[YjLsf] ;txdf afSnf] tx 

agfpF5 / ;"o{sf] tfknfO{ /f]s]/ /fvL ;txsf] tfkj|md j[l4 u5{ . s]xL dfgjLo sf/0fx¿ oxfF 

lbOPsf] 5 . 

zlSt pTkfbg  

sf]Onf, vlgh t]n, k|fs[lts Uof;x¿ h:tf hLjfjz]if 

OGwgx¿sf] k|of]u u/LljB't\ / tfk zlSt pTkfbg ubf{ 

w]/} dfqfdf xl/t u[x  Uof;x¿ tyf cGo xflgsf/s 

Uof;x¿ klg pT;h{g x'G5 . To;sf] sf/0fn] k[YjLsf] 

;txsf] tfkj|md cTolws j[l4 eO{/x]sf] 5 .  

cf}Bf]uLs/0f 

sk8f, l;;f, l;d]G6, l:6n, Knfl:6snufot cGo 

;fdfgx¿ pTkfbg ug]{ ljleGg pBf]ux¿df hLjfjz]if 

OGwg k|of]u ul/G5 . oL pBf]u snsf/vfgfaf6 

lg:sg] xflgsf/s Uof;x¿ / tfkn] klg jftfj/0f 

k|b"lift ug'{sf ;fy} hnjfo' kl/jt{gdf klg 7'nf] 

e"ldsf v]n]sf] x'G5 . o:tf pBf]ux¿af6 lg:sg] tftf] / 

kmf]xf]/ kfgLn] klg jftfj/0f k|b"if0f u5{ .  

jgljgfz 

v]tLkftL ug{ tyf a:tL a;fpgsf nflu 

jghª\un kmF8fgL ul/G5 . o;/L jgljgfz 

ubf{ ?v la?jfn] zf]if0f ug]{ sfa{gsf] dfqfdf 

klg sdL cfpF5 . To;sf/0f sfa{g pT;h{gdf 

j[l4 eO{ hnjfo' kl/jt{g u/fpF5 . jg 

jftfj/0fdf pT;h{g x'g] sfa{g ;~ro ug]{ 

k|d'v e08f/0f :yfg xf] . 

 

oftfoftsf ;fwg  

 

 

lrq  jg ljgf; 

 

lrq M 6.6 zlSt pTkfbg s]Gb| 

lrq M 6.7 cf}Bf]uLs/0f 

lrq M 6.8 jg ljgf; 
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oftfoftsf ;fwgx¿ sf/, a;, xjfO{hxfh, kfgLhxfh, 

6«s cflbdf hLjfjz]if OGwg k|of]u x'G5 . pSt OGwg 

hNbf ljleGg lsl;dsf xflgsf/s tyf xl/t u[x 

Uof;x¿ ljz]ift sfa{g8fOcS;fO8 Uof;x¿ pT;h{g 

x'G5 . tL Uof;x¿n] jftfj/0f k|b"lift ug'{sf ;fy} 

k[YjLsf] ;txsf] tfkj|md j[l4 u5{ . t/ lbgfg'lbg 

oftfoftsf ;fwgx¿ a9L/x]sf5g\ .  

 

hnjfo' kl/jt{gsf c;/x¿ (Effects of climate change) 

xfn jftfj/0fsf] tfkj|md tLj| ¿kdf a9L/x]sf] 5 . To;sf] sf/0fn] cltj[li6, cgfj[li6, v8]/L 

h:tf hnjfo'hGo k|sf]kx¿af6 g]kfnsf lxd>[ª \vnfx¿ kUn]/ logLx¿sf] prfO 3l6/x]sf] 5 . 

kfl/l:ylts k|0ffnLx¿df k|lts"n k|efj kl//x]sf] 5 . tLj| ultdf lxpF kUngfn] lxdtfnx¿sf] 

cfsf/ a9L/x]sf] 5 eg] lxdtfnx¿ k'm6\g] vt/f a9\b} uPsf] 5 . hnjfo' kl/jt{gsf 

gsf/fTds c;/x¿ljleGg If]qx¿ h:t} M jg tyf h}ljs ljljwtf, phf{, dfgj :jf:Yo, 

k|o{6g, a;f]af;, k"j{fwf/ ljsf;nufotdf k/]sf] b]lvG5 . af9L, klx/f], xfjfx'/L tyf 89]nf] 

h:tf hnjfo'hGo k|sf]kx¿sf sf/0f 7'nf] dfqfdf x/]s jif{ wghgsf] Iflt eO/x]sf] 5 

.hnjfo' kl/jt{gsf s]xL c;/x¿ lgDgfg';f/ 5g\ . 

1. df};ddf kl/jt{g x'G5 . 

2. nfdf] ;do ;Dd v8]/L kl//x]sf ]5 . 

3. k[YjLsf] ;txsf] tfkj|mddf j[l4 ePsf] 5 . 

4. ;d'b|L ;txsf] cfotgdf j[l4 ePsf] 5 .  

5. h}ljs ljljwtfdf gsf/fTds c;/ k/]sf] 5 . 

6. dfgj :jf:Yodf gsf/fTds c;/ k5{ . 

 

 

lrq M 6.9 oftfoftsf ;fwg 
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lj|mofsnfk 6.2 

kqklqsf, OG6/g]6sf] k|of]u u/L hnjfo' kl/jt{gn] ubf{ k/]sf c;/x¿sf] kmf]6f] tyf 

ljj/0f ;ª\sng ul/ kf]:6/ tof/ ug'{xf];\ .  

hnjfo' kl/jt{gsf Go"gLs/0fsf pkfox¿  

g]kfn ;/sf/n] hnjfo' kl/jt{gsf] k|lts"n c;/ tyf hf]lvdsf] Joj:yfkg ug]{ k|of]hgsf] 

nflu g]kfn ;/sf/, k|b]z ;/sf/, :yfgLo tx tyf cGo ;fj{hlgs lgsfo Pj+ lghL If]qaf6 

sfofgGjog ug{ If]qut gLlt /0fgLltjf sfo{of]hgfdf hnjfo' kl/jt{gsf] k|lts"n c;/ tyf 

hf]lvd Go"gLs/0fsf] nflu cjnDag ug{'kg{] pkfosf ;DaGwdf g]kfn /fhkqdf ;"rgf k|sfzg 

u/L cfjZos cfb]z hf/L ug{ ;Sg] gLlt jftfj/0f ;+/If0f P]g 2076 df pNn]v u/]sf] 5 . 

hnjfo' kl/jt{gsf sf/0fn] k[YjLsf] ;txdf ljleGg lsl;dsf gsf/fTds c;/x¿ b]lvPsf 

5g\ . o;sf] lgoGq0fsf nflu hnjfo'sf] kl/jt{gsf] Go"gLs/0f ug'{ clt cfjZos 5 . o;sf] 

s]xL pkfox¿ lgDgfg';f/ 5g\ M 

1. cTolws sfa{g pT;h{gsf] sf/0fn] Unf]an jfld{ª a9L/x]sf] 5 . sfa{g pT;h{g sd 

 ug{ ;lsof] eg] hnjfo' kl/jt{gdf klg lgoGq0f ug{ ;lsG5 .  

2. jghª\unsf] ;+/If0f / j[l4 ljsf;nfO{ k|fyldstfdf /fvL j[If/f]k0f / jgsf]  

 k'g?TyfgnfO{ hf]8 lbP/ sfa{g ;~roLs/0f ug{ ;lsG5 . kmn:j¿k hnjfo'  

 kl/j{tgnfO{ Go"gLs/0f ug{ dbt k'U5 . 

3. jfo'd08ndf hnjfiksf] dfqf a9fpFbf afbnsf] cfj/0f a9\5 . o;f] ubf{ k[YjLdf k'Ug] 

 ;"o{sf ljls/0fx¿ / ltgLx¿n] pTkGg ug]{ tfkdf sdL cfpF5 . 

6.2 nf]k x'g] 8/ ePsf jg:klt tyf hgfj/x¿ -Endangered Plants and Animals) 

 

lrq 6.10 M nf]k x'g] 8/ ePsf jg:klt tyf hgfj/x¿ 

lrqdf b]vfOPsf hgfj/ tyf jg:kltx¿sf] ;ª\Vof Jfftfj/0fdf lgs} sd ePsf] 5 .hnjfo' 

kl/jt{gnufot cGo ljleGg sf/0fx¿n] ubf{ k[YjLdf kfOg] hgfj/ tyf jg:kltx¿sf] 
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cl:tTj x/fpFb} uO/x]sf] 5 . w]/} hgfj/ tyf jg:kltx¿sf] ;ª\Vof 36\b} klg uO/x]sf] 5 . 

o;/L nf]k x'g nfu]sf hLjx¿nfO{ b'n{e hLjx¿ elgG5 . o:tfb'n{e dflgPsf ljleGg hLjx¿ 

xfd|f] b]zsf ljleGg 7fpFdf /x]sf 5g\ . jftfj/l0fo kl/jt{gsf sf/0fx¿n] ubf{ w]/} jg:klt 

tyf hgfj/x¿sf] ljgf; tyf nf]k x'g] 8/ 5 . o;sf d'Vo sf/0fx¿ lgDgfg';f/ /x]sf 5g\ .  

1. h}ljs ;|f]tsf] clgolGqt k|of]usf sf/0f ltgLx¿sf]ljgfz x'g' 

2. gofFgofF k|hfltsf hGt'x¿sf] /fd|/L vf]h cg';Gwfg lagf kfNg vf]Hg' 

3. k[YjLsf] ;txdf xfjfkfgL tyf hnjfo' kl/jt{g x'g' 

4. gofF gofF k|hfltsf af]6la?jfx¿ vf]h cg';Gwfglagf pdfg'{  

5. jftfj/0fLo k|b"if0fdf j[l4 x'g'  

6.3 b'n{e jg:kltsf] ;+/If0f -Conservation of Rare Plants) 

g]kfndf w]/} k|hfltsf jg:kltx¿ kfOG5g\ . tLdWo] s]xL jg:kltx¿ h:t} M h6fd;L, rfk, 

;k{uGwf, kfFrcf}Fn], nf}7 ;Nnf lgs} sd ;ª\Vofdf /x]sf 5g\ . oL jg:kltx¿ ljleGg 

k|of]hgsf nflu dflg;x¿n] k|of]u ub}{ cfPsf 5g\ . logLx¿sf] cj:yfsf] klxrfg gu/L 

cTolws k|of]u ubf{ oL jg:kltx¿ nf]k x'g] cj:yfdf k'u]sf 5g\ . o:tf jg:kltnfO{ b'n{e 

jg:klt elgG5 . oL jg:kltx¿sf] ;+/If0f ug'{ cTofjZos 5 . logLx¿sf] ;+/If0fsf nflu 

ljleGg k|of;x¿ eO/x]sf5g\ . g]kfn ;/sf/n] b'n{e jGohGt' / jg:kltsf] ;+/If0fsf nflu 

;ª\s6fkGg jGohGt' tyf jg:kltsf] cGt/fl{i6«o Jofkf/ lgoGq0f lgodfjnL 2073 nfu' u/]sf] 

5 . h;df b'n{e jGohGt' / jg:kltsf] lgolGqt k|hgg\, cWoog cg';Gwfg tyf laj|mL 

ljt/0f;DaGwL ljleGg lgodx¿ agfOPsf] 5 . 

 

lrq M 6.11h8La'6L 

b'n{e jg:kltsf] ;+/If0fsf nflu s]xL ;+/If0fsf pkfox¿ lgDgfg';f/ /x]sf 5g\ . 

 

 

h6fdl; 

 

 
;k{uGwf 

  

kfFrcf}+n] 
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1. jg:kltx¿sf] k|fs[lts jf;:yfgsf] ;+/If0fjf;:yfg tyf k|fs[lts cj:yfnfO{ ;+/If0f 

 u/L b'n{e jg:kltsf] ;+/If0f ug{ ;lsG5 . 

2. sRrf kbfy{ ;ª\sng ubf{ pkof]uL af]6la?jfx¿nfO{ cl:tTj / pknAwtfnfO{ Wofgdf 

 /fvL b'n{e / pkof]uL la?jfsf] k"0f{tM gfz x'gaf6 arfpg;lsG5 . 

3. b'n{e af]6la?jfsf] j[If/f]k0f sfo{ tLj| / Jofks ug{ cfw'lgs tl/sfaf6 g;{/L a]gf{sf] 

 pTkfbgdf j[l4 u/L j[If/f]k0f ug'{k5{ . 

4. b'n{e eO;s]sf / x'g nfu]sf af]6la?jfsf] ;+/If0f ug{ lgod, sfg'g agfpg'k5{ .  

 o;sf] hfgsf/L ;j{;fwf/0fnfO{ ;d]t lbO{ sfg'gnfO{ k|efjsf/L ¿kdf sfof{Gjog  

 ug'{k5{ . 

5. b'n{e af]6la?jfnfO{ h8La'6Lsf ¿kdf ;b'kof]u ug{ ;lsg] 1fg ;j{;fwf/0fnfO{ lbg' 

 cfjZos 5 . b'n{e af]6la?jfsf af/]df hgr]tgf clej[l4 ug]{ sfo{j|mdx¿ :yfgLo 

 :t/df ;~rfng ug'{k5{ . 

6.4 b'n{e hgfj/ tyf kz'kG5Lsf] ;+/If0fsf pkfox¿ -Conservation of Rare Animals and 

 Birds) 

k|fs[lts tyf DffgjLo sf/0fx¿n] ljleGg lsl;dsf hgfj/ tyf kz'kG5Lx¿ vt/fdf kg]{, 

nf]k x'g] / b'n{e x'g] u5{g\ . kfl/l:ylts k|0ffnLdf kl/jt{g, jf;:yfgsf] x|f;, k|fs[lts 

jftfj/0fdf k|lts"n c;/, rf]/L l;sf/L / cj}w Jofkf/ cflb sf/0fn] ubf{ k|f0fL tyf 

kz'kG5Lx¿ vt/fdf k/]sf 5g\ . hgfj/x¿sf] hyfefjL cj}w Jofkf/ lgoGq0fsf nflu ag]sf] 

lgodfjnL ;ª\s6fkGg jGohGt' tyf jg:kltsf] cGt/f{li6«o Jofkf/ lgoGq0f lgodfjnL 2073 

sfo{Gjog eO/x]sf] 5 . To;}n] b'n{e kz'kG5Lx¿sf] ;+/If0fsf nflu lgDglnlvt pkfox¿ 

ckgfpg'k5{ M 

1. b'n{e hgfj/ tyf kz'kG5Lsf] pko'St ;+jw{g / ;+/If0f ug{ cWoog tyf cg';Gwfgsf 

 sfo{ cl3 a9fpg'k5{ . 

2. jghª\un, vf]nfgfnf, hnfwf/, r/g If]q cflb h:tf k|fs[lts jftfj/0fsf] ;+/If0f  

 u/L b'n{e jg:klt tyf k|f0fLx¿sf] ;+/If0f tyf ;+jw{g ug'{k5{ . 

3. ljleGg kz'kG5Lx¿sf] ;+/If0fsf nflu vt/fdf k/]sf / b'n{e hgfj/ tyf 

 kz'kG5Lx¿sf] l;sf/ ug{ lgif]w ug'{k5{ . rf]/L l;sf/LnfO{ s8f sf/afxL ug'{k5{ . 
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4. b'n{e dflgPsf k|f0fL tyf kz'kG5Lx¿nfO{ k/:yfgLo ;+/If0f If]q ;+/If0f ug]{ Joj:yf 

 ldnfO{ ltgLx¿sf] ;ª\Vof j[l4 ug{ ;lsG5 . h:t} M PSjfl/od, jg:klt pBfg, 

 lrl8ofvfgf . 

5. b'n{e k|f0fL tyf kz'kG5Lsf] ;+/If0fsf nflu ag]sf pko'St lgod sfg'g agfO{ 

 k|efjsf/L ¿kdf nfu' ul/g'k5{ . h;n] ubf{ cj}w ultljlwx¿ lgoGq0f u/L b'n{e 

 hgfj/x¿sf] ;+/If0f ug{ ;lsG5 . 

6. b'n{e k|f0fL tyf kz'kG5Lsf] ;+/If0faf6 x'g] kmfObf, hg;xeflutf, hg pQ/bfloTj 

 cflb kIfx¿df ;j{;fwf/0fsf] r]tgf clej[l4 ug{] sfo{j|mdx¿ ;~rfng ug'{k5{ . 

lj|mofsnfk  

cfk"mnfO{ dg kg]{ s'g} Ps b'n{e hgfj/ jf jg:kltsf] af/]df OG6/g]6df vf]hL u/L 

To;sf] jt{dfg kl/l:ylt, ;ª\Vof, To;sf ljz]iftf, nf]k x'g'sf sf/0fx¿, ;+/If0f ug{] 

pkfox¿ ;d]6L d]/f] dg kg]{ b'n{e hgfj/ jf jg:klt gfds rf6{k]k/ tof/ ug'{xf];\ . 

;+/lIft hgfj/x¿ tyf kz'kG5L -Protected Animals and Birds) 

jGohGt' ;+/If0f Pjd\ ;+jw{g ug{sf nflu xfd|f] b]zdf :tgkfoLsf ;QfO; k|hflt, r/fr'?ª\uLsf gf} 

k|hflt / ;l/;[ksf tLg k|hfltx¿nfO{ ;+/lIft ;"rLdf /flvPsf] 5 . 

tflnsf M ;+/lIft hgfj/ tyf kz'kG5Lx¿ 

:tgwf/L hgfj/ r/fr'?ª\uL 

1. k'8\s] aFb]n -Pigmy Hog_  

2.  xfa|] -Red Panda_ 

3. s[i0f;f/ -Black Buck_  

4.  uf}/ -Gaur Bison_  

5. hª\unL ofs -Wild Yak_  

6.  cgf{ -Wild Water Buffalo_  

7.  AjfF;f] -Grey Wolf_  

1. /fh wg]; -Great-horned Hornbill_  

2. rL/ sflnh -Cheer Pheasant_  

3. ;]tf] u?8 -White Stork_  

4. sfnf] u?8 -Black Stork_  

5. ;f/; -Sarus Crane_  

6. v/ d'h'/ -Bengal Florican_  

7.  8fFkm] (Impeyan Pheasant_  
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8.  lxl:k8 v/fof] -Hispid Hare_  

9. afx|l;ª\u] -Swamp Deer_  

10. hª\unL xfQL -Asiatic wild Elephant_  

11.  kxfg la/fnf] -Lynx) 

12.  x'F8f/ -Stripped Hyaena_ 

13. cf;fdL /ftf] afFb/ (Asamese Monkey_  

14.  ;fns -Indian Pangolin_  

15. ;fns -Chinese Pangolin_  

16. s:t'/L d[u -Himalayan Muskdeer_  

17. WjfF;] lrt'jf -Clouded Leopard_  

18.  gfp/÷gog -Great Tibetan Sheep_  

19. kf6] af3 -Bengal Tiger_  

20. lxpF lrt'jf -Snow Leopard_  

21. lr? -Tibetan Antelope_  

22.  ;f]F; -Gangetic Dolphin_  

23.  r/Laf3 -Leopard Cat) 

24.  ln+;fª\ -Spotted Lingsang_  

25. u}F8f -One-horned Rhinoceros) 

26. rf}sf -Four Horned Antelope_  

27.  lxdfnL efn' -Brown Bear) 

8.  ;fgf] v/d'h'/ -Lesser florican_  

9.  d'gfn -Crimpson horned Pheasant 

;l/;[kx¿  

1.  3l8ofn uf]xL -Gharial) 

2.  clhª\u/ -Asiatic rock python_  

3.  ;'guf]xf]/f] -Golden monitor lizard) 
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6.5 g]kfndf kfOg] k/Dk/fut pkof]usf h8La'6Lx¿  

 

lrq g+= 6.12 :h8La'6Lx¿ 

lrqdf b]vfOPsf la?jfx¿ ljleGg :jf:Yo ;d:ofsf] cj:yfdf 3/]n' cf}ifwLsf ¿kdf k|of]u  

ul/G5 . oL la?jfsf ljleGg efux¿ cfo'j]{lbs cf}ifwL agfpFbf sRrf kbfy{sf ¿kdf k|of]u  

ul/G5 . oL la?jfx¿nfO{ ;fdfGo ¿kdf h8La'6L elgG5 . c;'/f], 3f]8tfk|], u|'hf], l3ps'df/L, 

t'n;L,lgd cflb xfd|f] g]kfnsf] ljleGg If]qx¿df kfOG5g\ . jg:klt ljefusfcg';f/ g]kfndf 

kfOg] ;ft xhf/ k"mn km'Ng] jg:kltdWo] xfn;Dd ;ft ;o eGbf w]/} k|hfltsf h8La'6L 

cf}ifwLsf ¿kdf k|of]u xF'b} cfPsf 5g\ . s0f{fnL If]qdf xfjfkfgL tyf hnjfo' /fd|f] / dfgjLo 

rfk sd ePsfn] cf}ifwLsf ¿kdf k|of]u x'g] h8La'6LdWo] ;a}eGbf w]/} s0ff{nL If]qdf / 

;a}eGbf sd klZrdf~rn If]qdf h8La'6L pTkfbg x'g] hfgsf/L u/fPsf]5 . 

lj|mofsnfk 6.3 

cfˆgf] 3/ j/k/ kfOg] tyf 3/df k|of]u x'g] h8La'6Lx¿sf] ;"rL tof/ u/L ltgLx¿sf] 

pkof]lutfsf] ;"rL tof/ ug'{xf];\ . 

g]kfndf w]/} k|hfltsf h8La'6Lx¿ kfOG5g\ . o; kf7df g]kfndf kfOg] s]xL h8La'6Lsf] af/]df 

cWoog u5f}{ . 

 u'hf]{ (heart-leaved moonseed) 

o;sf] j}1flgs gfd Tinospora cordifolia xf] . of] 

g]kfnsf] w]/} h;f] ;fd'bflos jg tyf g;{/Ldf kfOG5 . of] 

nx/] la?jf xf] . of] h'g;'s} la?jfdf klg cf8 lnP/ 

nx/fsf] ¿kdf k}mlnPsf] x'G5 . of] sf08af6 ;lhn} k|hgg\ lrq g+= 6.13 :u'hf{] 
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u/fpg ;lsG5 . of] g]kfnsf] t/fOb]lv lxdfn;Dd kfOG5 . o;sf] ;]jgn] z/L/sf] /f]u 

k|lt/f]wfTds Ifdtf j[l4 x'G5 . h;n] ubf{ ;ª\j|md0faf6 hf]lug dbt u5{ . of] ax'pkof]uL 

h8La'6L xf] . o;sf] ;]jgaf6 z/L/df cGo gsf/fTds c;/x¿ kb}{g . o;df PlG6clS;8]G6 

u'0f x'G5 . o;n] z/L/df lrgLsf] dfqf 36fpg ;S5 . 

 t'n;L -Holy basil_ 

o;sf] j}1flgs gfd Ocimum sanctum xf] . of] 

jg:klt ;+;f/sf] h'g;'s} e"efudf klg kfOG5 . o;n] 

w]/} dfqfdf clS;hg pTkfbg ug]{ ax'pkof]uL h8La'6L 

xf] . To;}n] hLjgsf] clGtd If0fdf k'u]sf dflg;x¿nfO{ 

klg t'n;Lsf] glhs /fVg] k|rng 5 . t'n;L ljleGg 

ksjfgx¿df d;nfsf ¿kdf k|of]u ul/G5 . t'n;L 

lrofsf ¿kdf klg k|of]u ul/G5 . t'n;Lsf] kft, xfFuf, 

k"mn, h/f, lap ;a} plQs} dxŒjk"0f{ 5g\ . oL ;a} 

efux¿cf}ifwLsf ¿kdf k|of]u ul/G5g\ . o;sf] ;]jgn] ef]s hufpg], vfgfdf ?lr hufpg], 

kfrg lj|mofnfO{ ;lj|mo agfpg]u5{ . t'n;Lsf] la?jfdf PlG6dfOj|mf]laon u'0f ePsfn] o;nfO{ 

hgfj/ tyf dflg;nfO{ c;/ k'¥ofpg] hLjf0f'x¿sf] g:6 ug{sf nflu k|of]u ul/G5 . o;nfO{ 

lgd{nLs/0f ug{], kfgL z'4Ls/0f ug]{, d'v s'Nnf ug]{ sfo{sf nflu klg k|of]u ul/G5 .  

 l3ps'df/L (Aloe) 

o;sf] j}1flgs gfd Aloe vera xf] . ;fdfGotof of] ;'Vvf 

If]qx¿df x's{G5 . of] la?jfsf kftx¿ afSnf / sfF8]bf/  

x'G5g\ . o;n] kftdf vfgf / kfgL ;~ro u/]/ /fV5 . o;sf] 

kftdf ;l~rt eP/ /x]sf] kfgL h]n h:tf] x'G5 . o;sf] oxL h]n 

ljleGg /f]usf] pkrf/sf nflu k|of]u ul/G5 . To;}n] 

l3ps'df/LnfO{ cfo'j]{bdf ;~hLjgL dflgG5 . o;df dflg;sf] 

z/L/nfO{ cfjZos kg]{ le6fldg A / C k|r'/dfqfdf kfOG5 . 

l3ps'df/Lsf] h'; lgoldt ;]jg ugf{n] k]6, xf8 hf]gL{ tyf 

5fnf;DaGwL /f]ux¿ lgsf] x'G5.o;sf] h]n 5fnfdf nufpFbf 3fdaf6 89\g] ;d:of, 5fnf k'm6\g] 

;d:ofaf6 d'lSt kfpg'sf ;fy} 5fnfsf] cf]l;nf]kgf sfod u/L 5fnfdf rds  

NofpF5 . 5fnfdf 8G8Lkmf]/ h:tf 3fp vl6/fx¿ cfpg lbFb}g .o;sf] h]n skfndf nufpFbf 

lrq g+= t'n;L 

 

 

lrq g+= 6.18  l3ps'df/L 

 

lrq g+= 6.14 :t'n;L 

lrq g+= 6.15 :l3ps'df/L 
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skfnnfO{ ;'Gb/ / rlDsnf] agfpg'sf;fy} h/f;d]t alnof] agfpF5 . kf]n]sf] 3fpdf nufpFbf 

3fp l56f] lgsf] x'G5 . 

 lgd (Neem)  

o;sf] j}1flgs gfd Azadirachta indica xf] . o;sf] 

7'nf] ?v x'G5 .o;sf ;a} efux¿ kft h/f sf08 kft 

k"mn, kmn ;a} ljleGg lsl;dsf cfo'j]{lbs cf}ifwL 

agfpg k|of]u u5{g\ . o;sf] :jfb cToGt} lttf] x'G5 . 

of] ljleGg :jf:Yo ;d:of h:t} 5fnf;DaGwL 

/f]ux¿sf] nflu lgdsf] h'; cToGt pkof]uL x'G5 . 

lgd /ut z'4 kfg]{ cr's cf}ifwL xf] . o;n] z/L/df 

/x]sf] v/fa sfn]:6«f]n 36fpg] tyf gi6 ug]{ u5{ .lgdsf] 

h'; ;]jg ubf{ pRr /Strfk 36fpg ;lsG5 t/ w]/} ;]jg ubf{ /Strfk 36]/ cGo ;d:of 

lgDTofpg ;S5 . 

 3f]8tfk|] (Asiaticpennywort) 

o;sf] j}1flgs gfd Centella asiatica xf] . of] 

g]kfndf kfOg] jg:klt xf] . of] emf/kft ju{df 

kg]{ nx/] af:gfbf/ la?jf xf] . of] nfdf] ;do 

;Dd afFRg ;Sg] la?jf xf] . o;sf kftx¿ 

;d"xdf x'G5g\ . of] ljz]iftM 5fof kl//fVg] lr;f] 

clg bnbn 7fpFx¿ h:t}M wfg v]t, vf]nfsf] 

lsgf/df xl/of] un}Frf h:t} k}mlnPsf] x'G5 . 

o;sf] ;Dk"0f{ efu cf}ifwLsf ¿kdf k|of]u ug{ 

;lsG5 . o;df PlG6clS;8]G6 tyf 

PlG6dfOj|mf]laon u'0fx¿ x'G5g\ . of] ;]jg ubf{ dfgj z/L/sf] gzfx¿sf] ;+/If0f ug]{ 

Go'/f]k|f]6]lS6e sfo{ ;lj|mo x'G5 . To;}n] o;sf] lgoldt ;]jgn] af}l4s Ifdtf a9fpF5, h;n] 

ubf{ :d/0f zlSt sfod /fVg dbt u5{ . o;df PlG6:6«]; kmd'{nf x'G5 . h;n] l8k|];g h:tf] 

dgf]j}1flgs /f]uaf6 klg d'lSt lbnfpg ;xof]u u5{ . of] emf/ k|frLg sfnb]lv g} ?3fvf]sLsf] 

cf}ifwLsf] ¿kdf k|of]u ul/G5 . o;sf] tfhf k"mn lk;]/ n]bf] agfP/ kf]n]sf] 3fpdf nufpFbf 

lgsf] x'G5 . 5fnf;DaGwL /f]ux¿df klg o;sf] n]bf] nufpFbf lgsf] x'G5 . o;nfO{ ljleGg 

lrq g+= 6.16 :lgd 

lrq g+= 6.17 :3f]8tfk|] 
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cf}ifwL agfpFbf sRrf kbfy{sf ¿kdf k|of]u ul/G5 . To;} ul/ ljleGg s:d]l6s ;fdfgx¿ 

h:t} l:sg s]o/ lj|md, l:sg 6f]lgª agfpg klg o;sf] k|of]u ul/G5 . 

 c;'/f] (Malabar nut) 

o;sf] j}1flgs gfd Adhatoda vasica xf] . 

of] demf}nf vfnsf] emfl8cGtu{t kg]{ la?jf 

xf] . of] g]kfnsf] r'/] kj{t dfly pRr 

dfxfef/t ;Dd kfOG5 . of] cf}ifwLo u'0fn] 

el/k"0f{ la?jf xf] . o;df vasicine, 

vasicinone, hydroxy vasicine nufotsf 

/f;folgs tŒjx¿ kfOG5g\ . oL /;fogsf] 

pknAwtfn] ubf{ o;nfO{ Zjf;k|Zjf;;DaGwL 

/f]ux¿sf] pkrf/sf nflu k|of]u ul/G5 . c;'/f]sf] kft ksfP/ s'Nnf ubf{ bfFt tyf luFhfsf] 

/f]ux¿sf] lgjf/0f x'G5 . o;df /x]sf] PlG6dfOj|mf]laon u'0fn] ubf{ o;n] ljleGg ;ª\j|md0faf6 

arfpF5 . o;sf] k"mn lk;fa kf]Ng] ;d:ofsf] ;dfwfgsf nflu k|of]u ul/G5 . o;sf] /; :qL 

/f]usf] pkrf/df klg k|of]u ul/G5 . ?3fvf]sL sd ug{sf nflu o;sf] lrof agfP/ lkpg 

;lsG5 . c;'/f]sf] k"mn / kftsf] /;sf] k|of]un] kmf]S;f]df hd]sf vsf/ lgsfNg] / Zjf; gnLnfO{ 

vf]Ng] sfd u5{ . v]tL ubf{ o;nfO{ sf6]/ dnsf] ¿kdf klg k|of]u ul/G5 .  

 af]emf] (Calamus)  

o;sf] j}1flgs gfd Acorus calamus xf] . of] la?jfaf:gfbf/  

x'G5 . of] s'g} :ofxf/lagf klg ;xh} ;Fu pd|g] jg:klt xf] . o;nfO{ 

hxfF klg ;lhn} pdfg{ / x'sf{pg ;lsG5 . o;sf kftx¿ t/af/ 

cfsf/sf x'G5g\ . o;sf] sf08nfO{ /fOhf]d elgG5 . o;sf] /fOhf]d 

k/Dk/fut ¿kdf cf}ifwLsf ¿kdf k|of]u ub}{ cfOPsf] 5 . af]emf] 

3fF6Lsf] ;d:ofsf nflu cToGt pkof]uLh8La'6L dflgG5 . o;sf] 

k|of]u kfrg ljsf/ / b'vfOsf] pkrf/sf nflu klg u/]sf] kfOG5 . 

t/ o;sf] w]/} k|of]u ubf{ gfsaf6 /ut cfpg] ;d:of cfpg ;S5 . 

 

 

lrq  c;'/f] 

 

 

lrq  af]emf]] 

 

lrq g+= 6.18 :c;'/f] 

lrq g+= 6.19 :af]emf] 
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 of;f{u'Daf (Chinese caterpillar fungus) 

o;sf] j}1flgs gfd Cordyceps sinensis xf] . 

of;f{u'Daf ;d'b| ;txaf6 3000 b]lv 5000 

ld6/;Ddsf prfOsf lxpFn] 9flsg] 3fF;] 

d}bfgx¿df kfOG5 . of] e'ml;nls/fsf] z/L/df 

pd|g] emG8} 5 b]lv 8 ;]=ld= nfdf] ;]tf] v}/f] 

/ªsf] 9';L xf] . of;f{u'Daf kmGhfO ;d"xdf k5{ . 

o;sf] k'g?Tkfbg aLhf0f' -Spore_ af6 xG5 . 

hldgdf /x]sf k'/fgf of;f{u'Dafaf6 xfjfdf 

k|z:t aLhf0f'x¿ k}mlnPsf x'G5g . oL 

aLhf0f'x¿ Toxf ePsf Ps lsl;dsf k'tnLsf 

e'ml;nf ls/fx¿sf] z/L/df 6fFl;G5g\. clg tL aLhf0f'x¿ e'ml;nls/fsf] z/L/df pd|G5g\ . 

logsf /];fx¿ e'ml;nls/fsf] z/L/leq vfgfsf] vf]hLdf k|j]z u5{g\ . o:tfcj:yfdf 

e'ml;nls/f cfˆgf] cfjZostfcg';f/ lx8\8F'n u5{ . 9'F;Lsf /]zfx¿ e'ml;nls/fsf] z/L/df hlt 

k}mlnG5, Tolt g} e''ml;nls/f lzlyn x'G5 . cGTodf e''ml;nls/f hldgleq uP/ d5{ . To;kl5 

9'F;Ln] cfˆgf] kf]if0f To; ls/faf6 k|fKt u/L of;f{u'Dafsf ¿kdf ljsl;t x'G5 . To;}n] o;sf 

b'O{ efu x'G5g\. dflyNnf] efu 9'F;L / tNnf] efu ls/f xf] . of] lxpFbdf ls/fsf ¿kdf b]lvG5, 

h;df 9'F;Lsf] ljsf; eO/x]sf] x'G5 . a;f{t\df lxp kUn]kl5 ls/f d/L 9'F;Lsf] k"0f{ ljsf; eO{ 

9'Fl;sf ¿kdf kfOG5 . cfo'j]{lbs k4ltåf/f ul/g] pkrf/sf nflu cf}ifwL agfpgdf o;sf] 

k|of]u x'G5 . b'w tyf dx;Fu ldnfP/ vfPdf o;n] zlSt lbG5 . To;}n] zlSt lbg] cf}ifwLsf 

¿kdf klg o;nfO{ k|of]u ul/G5 . b'n{e k|s[ltsf] ePsfn] o;sf] ;ª\sng, k|of]u, laj|mL / 

lgof{tnfO{ ;/sf/n] k|ltalGwt u/]sf] 5 . 

ltt]kftL (Mugwort ) 

of] emf/kft ju{df kg]{ h8La'6L xf] . o;sf] j}1flgs 

gfd Artemisia vulgaris xf] . of] g]kfnsf] dWo 

kxf8df w]/} dfqfdf kfOG5 . of] h8La'6L ljleGg 

lsl;dsf ;f}Gbo{ ;fdu|Lx¿ lgdf{0f ug{, cQ/x¿ 

agfpg, h}ljs ljiffbLx¿ agfpg k|of]u ul/G5 . 

;fdGotofM of] emf/kft ;a}lt/ pd|G5 . s[ifsx¿n] 

o;nfO{ 3fF; / ;f]Q/sf] ¿kdf k|of]u u5{g\ . clxn] o;af6 

 

 

lrq ltt]kftL 

 

lrq g+= 6.20 :of;f{u'Daf 

lrq g+= 6.21 :ltt]kftL 
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;'ulGwt t]n lgsfNg klg k|of]u ul/G5 . 

zAbfjnL 

;f]Q/   M  ufO{ j:t'nfO{ cf]5\ofpg k|of]u ul/g] j:t' 

h8La'6L M  ljleGg lsl;dsf /f]ux¿ lgsf]kfg{ k|of]u ul/g] af]6la?jfaf6 k|fKt x'g] cf}ifwL 

 

cEof;  

1. tnsf k|Zgx¿sf] ;lx pQ/ 5fGg'xf];\ M 

 -s_ a]df};dL jiff{t\ x'g'sf]] d'Vo sf/0f s] xf]nf < 

  -c_ Hjfnfd'vL lj:kmf]6g  -cf_ hnjfo' kl/jt{g 

  -O_ ;f}o{ ljls/0fsf] k|efj  -O{_ jfo'd08nLo rfkdf kl/jt{g 

 -v_ tnsf dWo] s'g ;d"x nf]kf]Gd'v hgfj/x¿sf] ;d"x xf] < 

  -c_afx|l;ª\u], hª\unL xfTtL, x'F8f/ -cf_ hª\unL xfTtL, x'F8f/, efn' 

  -O_ afx|l;ª\u], hª\unL xfTtL, lrt'jf -O{_ hª\unL xfTtL, lrt'jf, efn' 

 -u_ lgd s'g ;d"xdf kg]{ la?jf xf] < 

  -c_ nf]kf]Gd'v la?jf -cf_ hl8a'6L  -O_ sfF8]bf/ la?jf  -O{_ nx/]bf/ ;d"x 

-3_ lbOPsf] lrqdf b]vfOPsf] k|fs[lts ljkbsf] 

 d'Vo sf/0f s] xf] < 

  -c_ hnjfo' kl/jt{g-cf_ jg ljgfz 

  -O_ cltj[li6 -O{_ Hjfnfd'vL ljikmf]6g 

 -ª_ 7]pnf cfpFbflgdsf] rGbg 3f]6]/ nufpg], lgdsf] kftx¿ lj:tf/fdf cf]5\ofpg]  

ul/G5 . o;n] 7]pnf lgsf] kfg{ dbt u5{ . lgddf /x]sf] s'g u'0fn] lgd"{ngdf ;xof]u 

u/]sf] xf] < 

  -c_ PlG6oGˆnfd]6/L u'0fn]  -cf_ PlG6clS;8]G6 u'0fn] 

  -O_ PlG6dfOj|mf]laon u'0fn]  -O{_ PlG6kfO/]l6s u'0fn] 
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 -h_ /f]xgnfO{ nfdf] ;dob]lv sdhf]/L eO/x]sf] 5 . o;sf] pkrf/sf nflu pgn] s'g  

h8La'6L k|of]u ug'{ pko'St xf]nf < 

  -c_ lgdsf] sf8f   -cf_ l3ps'df/Lsf] h'; 

  -O_ t'n;Lsf] sf8f   -O{_ of;f{u'Dafsf] w'nf] 

2. leGgtf n]Vg'xf];\ M 

 -s_ df};d kl/jt{g / hnjfo' kl/jt{g 

 -v_ nf]kf]Gd'v la?jf / h8La'6L 

 -u_ xl/t u[x k|efj / Unf]an jfld{ª 

3. sf/0f lbg'xf];\ M 

 -s_ a]df};dL jiff{sf] d'Vo sf/s hnjfo' kl/jt{gxf] . 

 -v_ ;d'b|sf] cfotg lbgfg'lbg a9L/x]sf] 5 . sf/0f;lxt :ki6 kfg'{xf];\ . 

 -u_ ljZjdf /x]sf w]/} hgfj/ tyf jg:kltx¿sf] nf]k x'g'sf] Pp6f sf/0f hnjfo' kl/jt{g  

klg xf] . 

 -3_ nf]kf]Gd'v hLjx¿sf] jf;:yfgsf] ;+/If0fn] tL hgfj/x¿sf] ;+/If0f ug{ ;lsG5 . 

 -ª_ t'n;LnfO{ hLjgk|bfos la?jf elgG5 . 

 -r_ lgd ax'pkof]uL h8La'6L xf] . 

 -5_ of;f{u'Daf zlStj4{s h8La'6Lsf] ¿kdf k|of]u x'G5 .  

4. tnsf k|Zgx¿sf] pQ/ n]Vg'xf];\ M 

 -s_ hnjfo' kl/jt{gsf] kl/ro lbg'xf];\ . 

 -v_ hnjfo' kl/jt{gn] jftfj/0fdf ePsf kl/jt{gx¿ pNn]v ug'{xf];\ . 

 -u_ hnjfo' kl/jt{gsf d'Vo sf/0fx¿ n]Vg'xf];\  

-3_ g]kfndf kfOg] b'n{e hgfj/x¿sf] gfd n]Vg'xf];\ . 

 -ª_ b'n{e hgfj/x¿sf] ;+/If0f ug]{ pkfox¿ n]Vg'xf];\ . 
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 -5_ hnjfo' kl/jt{gsf sf/0fn] nf]k x'Fb} uPsf hLjx¿sf] ;+/If0fdf tkfO{FFsf] pQ/bfloTj  

  ;+lIfKt JofVof ug'[{xf];\ . 

 -h_  g]kfndf kfOg] h8La'6Lx¿sf] ;+/If0f / k|a4{gsf nflu :yfgLo hgtfnfO{ h8La'6L 

k|zf]wg tyf o;sf] k|of]u ;DaGwL tflnd cTofjZos 5 . o; egfOnfO{ cfˆgf bl/nf 

ts{;lxt :ki6 kfg'[{xf];\ .  

 -em_  of;f{u'Dafsf] ;+/If0f u/L o;sf] pTkfbgdf j[l4 ubf{ b]zsf] cfly{s :t/df klg ;'wf/ 

x'G5 . o; egfOnfO{ :ki6 kfg'{xf];\.  

 -~f_ lrq cWoog u/L k|Zgx¿sf] pQ/ n]Vg'xf];\ M 

1. lrqdf s'g jftfj/0fLo kl/jt{g b]vfOPsf] 5 < 

2. jftfj/0fdf o:tf] cj:yf cfpg'sf] sf/0f s] xf] < 

3. o;sf] Go"gLs/0f ug{ tkfO{Fsf] e"ldsf :ki6 kfg'{xf];\ . 

 -6_  o; lrqsf] uxg cWoog u/L o;n]  

  hnjfo' kl/jt{gdf v]Ng] e"ldsf 

  JofVof ug'{xf];\ . 

 

 

 -6_ lrtjg /fli6«o lgs'Ghdf Psl;ª\u] u}F8fsf] rf]/L l;sf/L a9]sfn] ltgLx¿sf] ;ª\Vof 

36\b} uP/ nf]kx'g] cj:yfdf k'u]sf] 5 . o;sf] ;+/If0fsf nflu s] s] ug{ ;lsG5, 

;+lIfKtdf n]Vg'xf];\ . 

-7_ lrqdf s] b]vfOPsf] 5 < s] o;sf] k|of]u 

u/]/xfdLx¿ ;fdfGo /f]usf] pkrf/sf nflu 

klg k/lge{/x'gaf6 aRg ;S5f}, s;/L < o; 

ljlw / cnf]kfyL cf}ifwLlar leGgtf  

n]Vg'xf];\ . 

 

 

 



134 

kl/of]hgf sfo{ 1 

cfˆgf] 3/ tyf ljBfno j/k/ kfOg] ljleGg h8La'6Lx¿ ;ª\sng u/L Pp6f k]hdf 

Pp6f 6fF:g'xf];\ . ;fy} ltgLx¿sf] pknAwtf / pkof]lutfx¿ ToxfF n]Vg'xf];\ . o;/L 

ljleGg h8La'6Lx¿sf] hfgsf/L ;ª\sng u/Lh8La'6L k'l:tsf tof/ ug'{xf];\ .  

 

kl/of]hgf sfo{ 2 

dfly plNnlvt h8La'6L afx]s cfˆgf] :yfgLo txdf kfOg] h8La'6Lsf] af/]df ;f]wvf]h 

u/L ltgLx¿sf] pknAwtf, k|of]u tyf ;+/If0f ;d]6L 5f]6f] k|ltj]bg tof/ ug'{xf];\ . 

cfˆgf] j/k/ ePsf ljleGg jg:kltsf] cjnf]sg ug'{xf];\ . cfˆgf] 5/l5d]sdf /x]sf 

cu|hx¿nfO{ ;f]wL klxn] ePsf / xfn gePsf jg:klt / hgfj/x¿sf] 5'6\6f5'6\6} ;"rL 

agfO{ ltgLx¿ s] sf/0fn] 36]sf x'g\ < ;+/If0f ug]{ pkfo vf]hL kQf nufpg'xf];\ . ;fy} 

ltgLx¿sf] ;+/If0fdf tkfO{FFsf] s:tf] e"ldsf x'g' cfjZos 5 <cfˆgf] cg'ej;lxtsf] 

lgaGw n]Vg'xf];\ . 

;Gbe{ ;fdu|L  

gd'gf kl/of]hgf sfo{ k|ltj]bgsf] gd'gf 

1. zLif{s  

:yfgLo :t/df pknAw ;fdu|Lsf] k|of]uaf6 l8PgPsf] df]8]n tof/ u/L To;sf] agfj6 

cWoog ug]{  

2. kl/ro 

l8PgP sf]ifsf] Gol'Sno;df /xg] dl;gf TofGb|fx¿ x'g\, h;n] j+zf0f'ut u'0fx¿ Pp6f j+zaf6 

csf]{ j+zdf ;fg]{ u5{ . l8PgPsf] l;w} cjnf]sg ug{ lgs} ufx|f] x'G5 . To;}n] df]8n tof/L u/L 

To;sf] af/]df ;lhn} cWoog ug{ ;lsG5 . :jod\ cfk}mFn] df]8n lgdf{0f sfo{df ;+nUg x'g] xF'bf 

o;af6 j}1flgs ;f]r, lrGtg, j}1flgs k|j[lQsf] ljsf; x'g] x'gfn] of] kl/of]hgfsfo{ pkof]uL 

x'G5 .  
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3. p2]Zo  

:yfgLo :t/df pknAw ;|f]t / ;fdu|Lsf] k|of]uaf6 l8PgPsf] df]8]n lgdf{0f u/L o;sf] agfj6 

cWoog ug]{ 

4. cfjZos ;fdu|L 

sf8{af]8{, ljleGg /ªsf Knfl:6ssf :6«, rf6{ k]k/, ud, sf6'{gsf] 6'j|mf, s}FrL . 

 -o:tf ;fdu|Lsf] ljsNk :j¿k cfkm\gf] j/k/ kfOg] cGo ;fdu|Lsf] klg k|of]u ug{ ;lsg]5 ._ 

5. l;4fGt 

DNA gfO6«f]hg a];, l8clS;/fOaf]h ;'u/ / km:km]6 c0f'x¿ ldn]/ ag]sf]x'G5 . gfO6«f]hg a];, 

l8clS;/fOaf]h ;'u/ ldn]/ ag]sf] PsfOnfO{ Go'lSnof];fO8 -nucleoside_ elgG5 . gfO6«f]hg 

a];, l8clS;/fOaf]h ;'u/ / km:km]6 c0f'x¿ ldn]/ ag]sf] Psn PsfO -single unit_ nfO{ 

GolSnof]6fO8 -Nucleotide_ elgG5 . of] b'O{cf]6f PlG6Kof/fnn\-Antiparallel_ :6«fG8x¿ ldn]/ 

ag]sf] x'G5 . DNA df Pl8lgg -Adenine_ Ujflgg -Guanine_, ;fO6f]l;g -Cytosine_ 

yfPldg -Thymine_ u/L rf/ lsl;dsf gfO6«f]hg a];x¿ x'G5g\ . Pl8gfOg yfPldg;Fu 8an 

aG8 agfP/ cg'alGbt x'G5 eg] Ujflgg ;fO6f]l;g;Fu l6«kn aG8 agfP/ cg'alGbt x'G5 . 

6. sfo{ljlw 

o; kl/ofhgfsfo{df DNA sf] df]8]n tof/L u/L tof/ ul/Psf] DNAsf] df]8]nsf] k|of]uaf6 

o;sf] agfj6sf] af/]df hfgsf/L k|fKt ug{sf] nflu lgDgcg';f/sf] sfo{ljlw ;~rfng ug{ 

;lsG5 . h'g tn r/0fa4 ¿kdf tn lgDg k|sf/n] k|:t't ul/Psf] 5 .  

klxnf] r/0f M  

 Pp6f rf6{k]k/sf] cfoftfsf/ 6'j|mf lng'xf];\ . pSt 6'j|mfnfO{ a]/]/ udn] 6fF;]/ kfOk 

 agfpg]  

 rf/cf]6f km/s km/s /ªsf Knfl:6ssf :6«x¿ k|of]u u/]/ Ujflgg -Guanine_, 

 ;fO6f]l;g- Cytosine_ yfPldg -Thymine_ u/L rf/ lsl;dsf gfO6«f]hg a];x¿ 

 agfpg] 

 Pl8gfOgnfO{ yfPldg;Fu / UjflggnfO{ ;fO6f]l;g;Fu hf]8]/ gfO6«f]hg a];sf] af]lG8ª

 b]lvg] hf]8L agfpg]] 

bf];|f] r/0f  
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 o;/L tof/ ePsf gfO6«f]hg a];sf] hf]8LnfO{ rf6{k]k/sf] kfOkdf :kfO/n cfsf/df 

 udn] 6fF:g] 

 ;a}nfO{ /fd|f];Fu cl8Psf] Plsgul/;s]kl5 ;a}sf] 6'Kkf]x¿ :kf/n cfsf/df cfpg] u/L

 a/fa/ x'g] u/L sf6\g] 

 ;a} Go'lSnof]6fO8sf] 6'Kkfdf ud nufP/ ;a}nfO{ hf]8\g] u/LafSnf] Knfl:6ssf] 6'j|mfn] 

 b'a}lt/af6 hf]8\g]  

 

t];|f] r/0f 

 tof/ ePsf] DNA sf] df]8]nnfO{ sf8{af]8{nfO{ af6'nf] sf6]/ agfPsf] cfwf/df 6fF:g] 

 ca DNA sf] df]8]n tof/ eof] . 

7. cjnf]sg 

o;/L tof/ ePsf] df]8]nsf] cjnf]sg ul/ DNA df /x]sf gfO6«f]hg a];x¿ / DNA sf] 

cfsf/ / agfj6sf] cWoog ug{ ;lsG5 . 

8.  lgisif{  

 tof/ ul/Psf] DNA sf] df]8nsf] k|of]u u/]/ o;sf] agfj6sf] :ki6 cjwf/0ff ljsf; ug{ 

 ;lsG5. 

 

 

9. ;fjwfgL  
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 o; kl/of]hgfsfo{df cgfpg'kg]{ ;fjwfgLx¿ tn b]xfoadf]lhd pNn]v ul/Psf] 5 M 

o of] lj|mofsnfk ;'? ug'{eGbf klxnf DNA sf] agfj6sf] cjwf/0ff x'g'k5{ . 

o gfO6«f]hg a];x¿sf] af]lG8ª b]vfpFbf ;ts{ eO{ hf]8\g'k5{ . 

o gfO6«f]hg a];x¿nfO{ :kfO/n x'g] u/L 6fF:g'k5{ . 

gd'gf k|ZgpQ/ 

;d"x s 

;xL pQ/df uf]nf] 3]/f nufpg'xf];\ M      1cª\s 

1. sf]ifdf sf]ifleQf x'g] hLjx¿sf] hut\ s'g x'g\ < 

 -c_ df]g]/f, kmGhfO, Plgdlnof   -cf_ kmGhfO, KnfG6L, k|f]l6:6f  

 -O_ kmGhfO, KnfG6L, Plgdlnof    -O{_ kmGhfO, KnfG6L, df]g]/f 

2. ;'dgn] /St ;d"x klxrfgsf nflu /utsf] k/LIf0f u/fPsf] glthf tnsf] tflnsfdf  b]vfOPsf] 

5 . 

PlG6h]g A B D 

/utsf] l9sf (Blood clot) b]lvPg b]lvPg b]lvPg 

 -c_ A -cf_ B  -O AB  -O{_ O 

3. dfO6f]l;; sf]if ljefhgsf nflu tnsf dWo] s'g egfO l7s xf] < 

 -c_  of] sf]if ljefhgdf rf/cf]6f sf]ifx¿ aG5g\ . 

 -cf_  of] sf]if ljefhgdf XofKnf]O8 sf]if aG5g\ . 

 -O_  of] sf]if ljefhg k|hgg\ sf]ifdf x'G5 . 

 -O{_  of] sf]if ljefhgn] sf]ifsf] k'gM lgdf{0f u5{ . 

4. uf]/f] j0f{ ePsf a'afcfdfx¿af6 sfnf] j0f{ ePsf] aRrf hlGdof] . o:tf] x'gsf] sf/0f s]  

xf] < 

 -c_ cfdfa'af l7dfxf x'g' -cf_ cfdfa'afdf z'4 uf]/f] u'0f x'g' 
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 -O_ sfnf] j0f{ k|an u'0f x'g' -O{_ uf]/f] u'0f n'Kt u'0f x'g' 

 

;d"x v 

clt 5f]6f] pQ/ lbg] k|Zg       1 cª\s 

1. lhDgf]:kd{df kmn gkmNg'sf] sf/0f s] xf] < 

 pQ/ M lhDgf]:kd{df 8an kml6{nfOh];g x'Fb}g . To;}n] o;df kmn nfUb}g . 

2. /Strfk gfKg k|of]u ul/g] pks/0fsf] gfd n]Vg'xf];\ . 

 pQ/ M l:kmUdf]Dofgf]ld6/ 

3. l8Knf]O8 k|hgg\ sf]ifaf6 XofKnf]O8 Uofd]6x¿ s;/L aG5 < 

pQ/ M k|hgg\ sf]ifdf ldof]l;; sf]if ljefhg x'Fbf j|mf]df]hf]dsf] ;ª\Vof cfwf x'G5, To;}n] 

l8Knf]O8 k|hgg\ sf]ifaf6 XofKnf]O8 Uofd]6x¿ aG5g\ . 

4. t'n;LnfO{ hLjgk|bfos la?jf lsg elgG5 < 

pQ/ M t'n;Lsf] la?jfn] w]/} dfqfdf clS;hg Uof; pTkfbg ug]{ x'gfn] o;nfO{ hLjgk|bfos 

la?jf elgG5 . 

5. Ps hgf j[mifsn] df}/Lkfng ubf{ jl/kl/sf j[mifsx¿sf] klg cfocfh{gdf j[l4 x'G5, o; 

 egfOnfO{ cfˆgf ts{;lxt :ki6 kfg'{xf]; \ . 

pQ/ M df}/Ln] la?jfx¿df k/fu;]rg ug{ ;xof]u u5{, h;n] ubf{ j[mifssf] v]tLsf] pAhgL 

j[l4 x'G5 . kmn:j¿k pgLx¿sf] cfocfh{gdf j[l4 x'G5 . 

;d"x u 

5f]6f] pQ/ lbg] k|Zg       2 cª\s 

1. sdL{ df}/Lsf] b'Ocf]6f sfo{ n]Vg'xf];\ M 

 pQ/ M sdL{ df}/Ln] a'|8 sf]ifsf] lgdf{0f u5{ . 

  sdL{ df}/Ln] nfef{nfO{ /f]on h]NnL v'jfpF5 . 
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2. Ps hgf j[4n] cfk"mnfO{ l56\6} ysfg dx;'; x'g], xft v'6\6f afpFl8g] / emdemdfpg], w]/} 

ltvf{ nfUg], l5gl5gdf lk;fa nfUg] h:tf nIf0fx¿ b]lvPsf] atfpg' x'G5\ . pxfFnfO{ s] 

;d:of ePsf] x'g ;S5 < pSt ;d:ofsf] xdf]{gn sf/0f n]Vg'xf];\ . 

 pQ/ M pxfFnfO{ dw'd]x ePsf] x'g ;S5 . 

  of] ;d:of OG;'lng xdf]{gsf] sdLn] ePsf] xf] . 

4. DNA / RNAlar leGgtfs'g} b'O leGgtf n]Vg'xf];\ . 

 pQ/M 

DNA RNA 

Pl8lgg -Adenine_ Ujflgg -Guanine_, 

;fO6f]l;g -Cytosine_ yfPldg -Thymine 

df Pl8lgg -Adenine_ Ujflgg -Guanine_, 

;fO6f]l;g -Cytosine_ o'/fl;n -Uracil_ 

cfg'jf+lzs u'0fx¿ Pp6f j+zhaf6 csf]{ 

j+zhdf ;fg]{  

sf]ifdf k|f]l6g ;+Zn]if0f ug]{ 

;d"x 3 

nfdf] pQ/ lbg] k|Zg        4 cª\s 

1. of] rf6{n] hgfj/x¿sf] rf/ ;d"x b]vfpF5 .  

 -s_ rd]/f] s'g ;d"xdf k5{ < 

 -v_ ;d"x D df kg]{ hgfj/x¿df s:tf] lsl;dsf] uef{wfg x'G5 < 

 -u_ ;d"x D sf hgfj/x¿sf] s'g} b'O{ ljz]if u'0fx¿ n]Vg'xf];\ . 

   

 

 
A B 

C D 

 

hldgdf a:g] kfgLdf a:g] 

 

xf8 gePsf 

xf8 ePsf 
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 pQ/ M 

 -s_ rd]/f] ;d"x C df k5{ . 

 -v_ ;d"x D df kg]{ hgfj/x¿df afXo uef{wfg x'G5 . 

 -u_ logLx¿n] k'mNsfn] ;f; k]m5{g\ . 

 logLx¿sf] d'6'df b'O{cf]6f sf]7f x'G5g\ . 

2. lrqsf] cWoog u/L tnsf k|Zgx¿sf] pQ/ n]Vg'xf];\ . 

1.  lbPsf] lrqdf /St;~rf/ k|0fnLsf] s'g efu 

 b]vfOPsf] 5 < 

2. 4 ;ª\Vofdf kg]{ efusf] sfo{ n]Vg'xf];\ .  

3. 2 / 5 sf] agfj6df s'g} b'O leGgtf n]Vg'xf];\ . 

 pQ/ M  

1. /StgnL 

2. sf]ifx¿df kf]ifs tŒjx¿ k'¥ofpg] / sf]ifx¿af6 cgfjZos j:t'x¿ ;ª\sng u5{ . 

3.  /StgnL 2 sf] leQf afSnf] x'G5 eg] /StgnL 5 sf] leQf kftnf] x'G5 . 

 /StgnL 2 df eNe x'Fb}g t/ /StgnL 5 df eNe x'G5 . 
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kl/ro 

s] tkfO{FFnfO{ yfxf 5, an s]nfO{ elgG5 < ann] s] sfd u5{ < lsg dfly kmflnPsf] j:t' k[YjLsf] 

;txlt/} kms{G5 < kfgL lsg cf]/fnf]lt/ aU5 < ?vsf] km"n jf kft lsg hldgdf v:5 < xfd|f] 

b}lgs hLjgdf o:tf y'k|} 36gfx¿ xfdLn] b]lv/x]sf x'G5f}F . o; kf7df xfdL an / o;sf c;/,u'?Tj 

an, u'?Tjfsif{0fsf lgod, :jtGq v;fO / tf}n ljxLgtfaf/] l;Sg]5f}F . ;fy} oL ljifo;Fu ;DalGwt 

ljljw lj|mofsnfk tyf kl/of]hgsf sfo{x¿ ;DkGg ug]{5f}F . 

rfn / lj>fd 

b}lgs hLjgdf xfdL ljleGg sfd u5f}{F . cGgkftnufot ljleGg 3/fo;L j:t' Ps 7fpFaf6 csf{] 

7fpFdf af]s]/ n}hfG5f}F . un nufP/ 9'ª\uf kN6fpF5f}F . 8f]/Ln] afFw]/ sf7sf] d'9fx¿ tfG5f}F . oL ;a} 

sfd ug{ xfdLnfO{ ansf] cfjZostf k5{ . u'l8/x]sf] uf8fnfO{ /f]Sg -lj>fddf Nofpg_ / /f]lsPsf] 

uf8fnfO{ u'8fpg -rfndf Nofpg_ klg an nufpg'k5{ . s'g} j:t'nfO{ lgrf]g{ / tGsfpg klg an 

nufpg'k5{ . rfndf /x]sf] j:t'nfO{ lj>fddf Nofpg tyf lj>fddf /x]sf] j:t'nfO{ rfndf Nofpg 

ul/g] k|of;nfO{ g} an (Force) elgG5 . ansf] P;cfO{ PsfO Go'6g (N) xf] . 

ansf] k|of]uaf6 rfn cj:yfdf /x]sf] j:t' l:y/ cj:yfdf / l:y/ cj:yfdf /x]sf]] j:t' rfn 

cj:yfdf cfpF5 . s'g} j:t'n] cfˆgf] jl/kl/sf j:t'x¿sf] ;fk]Ifdf cfˆgf] :yfg kl/jt{g ub}{g eg] 

Tof] j:t'nfO{ l:y/ cj:yfsf] j:t' elgG5 . 6]a'ndf /flvPsf] lstfa, ;8ssf] lsgf/fdf /x]sf] ?v, 

hldgdf /x]sf 9'ª\uf cflb l:y/ cj:yfsf pbfx/0f x'g\ . s'g} j:t'n] cfˆgf] jl/kl/sf j:t'x¿sf] 

an / rfn (Force and Motion) 
 
 

An  

ljlzi6 p2]Zo (Specific Objectives) 
 

o; kf7sf] cGTodf lzIffyL{x¿ lgDg s'/fdf ;Ifd x'g'x'g] 5 M 
 

-s_  annfO{ kl/eflift ug{ / To;sf] PsfO eGg 

-v_  u'?Tjfsif{0f an / u'?Tjan kl/eflift ug{ tyf u'?Tjfsif{0fsf]  

lgod atfpg 

-u_  u'?Tjfsif{0f;DaGwL ul0ftLo ;d:of ;dfwfg ug{ 

-3_  an / tf}ndf km/s atfpg  

-ª_  :jtGq v;fOnfO{ kl/eflift ug{  

kf7 
 

kf7 
kf77 
& 
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;fk]Ifdf cfˆgf] :yfg kl/jt{g u5{ eg] Tof] j:t'nfO{ rfn cj:yfsf] j:t' elgG5 . u'l8/x]sf] uf8L, 

alu/x]sf] kfgL, 3'ld/x]sf] ljB't\ kª\Vff, alx/x]sf] xfjf cflb rfn cj:yfsf pbfx/0f x'g\ .  

 Pp6} j:t' Pp6} cj:yfdf s'g} Pp6f j:t'sf] ;fk]Ifdf rfn cj:yfdf x'g;S5 eg] ;f]xL ;dodf 

csf]{ s'g} j:t'sf] t'ngfdf l:y/ cj:yfdf x'g;S5 . pbfx/0fsf] nflu u'l8/x]sf] a;leq a;]sf] Pp6f 

ofq' ToxL a;leq a;]sf] csf]{ ofq'sf] ;fk]Ifdf l:y/ cj:yfdf x'G5 t/ pm ;8ssf] lsgf/fdf /x]sf] 

csf]{ a;sf] ;fk]Ifdf rfn cj:yfdf x'G5 . o;}n] rfn cj:yf / l:y/ cj:yf ;fk]lIfs s'/f x'g\ .  

lj|mofsnfk 7.1 

b}lgs¿kdf an nufP/ ul/g] 5 cf]6f 3/fo;L sfdsf] ;"rL agfpg'xf];\ . 

u'?Tjfsif{0f (Gravitation) 

tkfO{FFn] slxNo} ;f]Rg'ePsf] 5, a|Xdf08df /x]sf ;"o{, k[YjL, rGb|df h:tf vuf]nLo lk08x¿ vfnL 

:yfgdf Tolts} s;/L cl8Psf xf]nfg\ < k[YjLnufot cf7 cf]6f u|xx¿n] ;"o{nfO{ / rGb|dfn] 

k[YjLnfO{ lsg kl/j|mdf u/]sf xf]nfg\ < ;f]x|f}+ ztfAbL cl3;Dd k[YjL a|Xdf08sf] s]Gb|df /x]sf] 5 / 

;"o{, rGb|dfnufot cGo u|xn] k[YjLsf] kl/j|mdf u5{g\ eGg] ljZjf; ul/GYof] . o;nfO{ k[YjL s]lGb|t 

l;4fGt (Geocentric theory) elgG5 . of] l;4fGt 6f]n]dL (Ptolemy) n] bf];|f] ztfAbLdf cl3 

;f/]sf x'g\ . of] l;¢fGt ;f]x|f}+ ztfAbL;Dd rNof] . ;f]x|f}+ ztfAbLdf Uoflnlnof]n] b"/bz{s oGqaf6 x]/]/ 

;"o{ s]Gb|df /x]sf] 5 / k[YjLnufot ;a} u|xn] ;"o{sf] kl/j|mdf u5{g\ eGg] s'/f k|dfl0ft u/] . o;nfO{ 

;"o{s]lGb|t l;4fGt (Heliocentric theory) elgG5 . of] l;4fGt lgsf]nf; sf]klg{s;n] kQf nufPsf 

x'g\ . jf:tjdf ;a} u|xx¿n] ;"o{sf] jl/kl/ cfcfkm\gf] sIfdf /x]/ kl/j|mdf u5{g\ . To;}u/L 

pku|xx¿n] u|xsf] jl/kl/ kl/j|mdf u5{g\ . 

u|xx¿n] ;"o{sf] kl/j|mdf ug{] s'/f kQf nfu]kl5 a]nfotL j}1flgs ;/ cfOHofs Go'6gn] ;"o{nfO{ 

u|xx¿n] lsg kl/j|mdf u5{g\ eGg] ljifodf vf]hL ug{ yfn] . o; vf]hLaf6 pgn] u'?Tjfsif{0fsf] lgod 

kQf nufP . pgsfcg';f/ a|Xdf08df /x]sf x/]s lk08n] Ps csf{]nfO{ cfsif{0f u5{g\ . ;"o{n] 

k[YjLnfO{ cfsif{0f u5{ eg] k[YjLn] ;"o{nfO{ cfsif{0f u5{ . To;}u/L k[YjLn] rGb|dfnfO{ cfsif{0f u5{ eg] 

rGb|dfn] klg k[YjLnfO{ cfsif{0f u5{ . cyf{t\ a|Xdf08df /x]sf ;a} vuf]nLo lk08n] Psn] csf{]nfO{ 

cfsif{0f u5{g\ . a|Xdf08df /x]sf vuf]nLo lk08x¿lardf k/:k/df x'g] oxL cfsif{0fnfO{ u'?Tjfsif{0f 

(Gravitation) elgG5 . lk08x¿n] k/:k/df cfsif{0f ubf{ 7'nf]lk08sf] cfsif{0fsf] k|efj ;fgf] 

lk08df k/]sf] b]lvG5 . o;}sf/0f ;a} u|xx¿n] ;"o{sf] kl/j|mdf u5{g\ . u|xx¿sf] t'ngfdf ;"o{ olt 

7'nf]5 ls ;a} u|xsf] lk08 hf]8\bf ;"o{sf] lk08sf] ! k|ltzt klg k'Ub}g . u'?Tjfsif{0fn] ubf{ ;d'b|df 

Hjf/ef6f (Tides) b]vf kb{5 . 
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ljrf/0fLo k|Zg Mlsg rGb|dfn] k[YjLsf] kl/j|mdf u/]sf] xf]nf < 

rGb|dfsf] eGbf k[YjLsf] lk08 w]/} a9L 5 . lk08x¿sflardf k/:k/df cfsif{0f x'Fbf 7'nf ]lk08sf] 

cfsif{0fsf] k|efj ;fgf] lk08df k/]sf] b]lvG5 . o;}sf/0f rGb|dfn] k[YjLsf] kl/j|mdf u5{ . 

Go'6gsf] u'?Tjfsif{0f;DaGwL ljZjJofkL lgod (Newton's Universal Law of Gravitation) 

b'O{ lk08x¿lar Ps cfk;df x'g] cfsif{0f annfO{ s] s] s'/fn] k|efj kf5{g\ / ;f] ansf] dfkg 

s;/L ul/G5 eGg] ;DaGwdf Go'6gn] ;g\ 1687 df Pp6f lgod k|ltkfbg u/] . ;f]xL lgodnfO{ g} 

Go'6gsf] u'?Tjfsif{0f;DaGwL ljZjJofkL lgod (Newton's universal law of gravitation)  

elgG5 . o; lgodcg';f/ a|Xdf08df /x]sf s'g} klg b'O{ j:t'lar k}bf x'g] u'?Tjfsif{0f an tL b'O{ 

j:t'sf lk08x¿sf] u'0fgkmn;Fu ;dfg'kftL x'G5 eg] tL b'O{ j:t'x¿larsf] b'/Lsf] ju{;Fu 

Jo'Tj|mdfg'kftL x'G5 . 

 

 

 

lrq g+= 7.1 

dfgf}F j:t' A sf] lk08 m1 / j:t' B sf] lk08 m2 /x]sf 5g\ / tL b'O{ j:t'sf] s]Gb|larsf] b'/L d / 

tL b'O{ j:t'lardf pTkGg x'g] u'?Tjfsif{0f an F 5 . 

Go'6gsf] u'?Tjfsif{0f lgodcg';f/, 

u'?Tjfsif{0f an (F) tL j:t'sf] lk08 m1 / m2 sf] u'0fgkmn;Fu ;dfg'kftL (directly 

proportional) x'G5 . 

cyf{t\ F m1 × m2…………..(i) [d l:y/ x'Fbf] 

To;}u/L u'?Tjfsif{0f an (F) tL b'O{ j:t'larsf] b'/L (d) sf] ju{;Fu Jo'tj|mdfg'kftL (Inversely 

proportional) x'G5 . 

cyf{t\ F 
1

d2 ……………(ii) [m1/ m2 l:y/ ePdf] 

;dLs/0f (i) / (ii) nfO{ ldnfpFbf 

F 
m1 × m2

d2  

A B 
m

2 
m

1 d 
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 F = G
m1 × m2

d2  

hxfF G Pp6f cr/ xf] . o;nfO{ u'?Tjfsif{0f cr/ (Gravitational contant) elgG5 . o;sf] dfg 

6.67 × 10–11Nm2/kg2
 x'G5 . 'G' sf] dfg klxnf]k6s x]g/L Sofe]lG8;n] kQf nufPsf lyP .  

olb m1 = 1kg, m2 = 1 kg / d = 1m 5 eg] ;dLs/0f (iii) df dfg k|lt:yfkg u/L lx;fa ubf{  

 F = G 
1 × 1

12  

F = G x'G5 .  

t;y{ Ps–Ps lsnf]u|fd lk08 ePsf b'O{6f j:t'nfO{ 1 ld6/sf] b'/Ldf /fVbf ltgLx¿lar k}bf x'g] 

u'?Tjfsif{0f an g} u'?Tjfsif{0f cr/ (Gravitationalconstant) xf] . u'?Tjfsif{0f cr/ (G) sf] dfg 

b'O{ j:t'sf] lk08, ltgLx¿larsf] b'/L, j:t' /x]sf] dfWod -;3g jf la/n_ k|s[lt tyf j:t'sf] cfsf/ 

tyf ;fOhdf e/ kb{}g . To;}n] o;nfO{ u'?Tjfsif{0f cr/ (Gravitation constant) elgG5 . 

(i) j:t'sf] lk08 / u'?Tjfsif{0f anlarsf] ;DaGw 

dfgf}F b'O{ j:t' A / B sf lk08 j|mdzM m1 / 

m2 5g\ . ltgLx¿sf] s]Gb|larsf] b'/L d / 

u'?Tjfsif{0f an F1 5 . Go'6gsf] u'?Tjfsif{0fsf] 

lgodcg';f/, 

 F1 = G 
m1 × m2

d2  ………. (i) 

dfgf}F b'j} j:t'sf] lk08 b'O{ u'0ffn] a9fOPsf] 5 . o:tf] cj:yfdf j:t' A sf] lk08 2m1 / j:t' 

B sf] lk08 2m2 x'G5 . To:t} dfgf}F u'?Tjfsif{0f an F2 / b'/L oyfjt cyf{t\ d 5 . 

u'?Tjfsif{0fsf] lgodcg';f/, 

F2 = 
2m1 × 2m2

d2   

 F = 4 × G 
m1 × m2

d2   

  F2 = 4 × F1 

o; cj:ydf u'?Tjfsif{0f an rf/ u'0ff a9]sf] 5 . cyf{t\ b'O{ j:t'larsf] b'/LnfO{ l:y/ 

(Constant) /fv]/ b'j} j:t'sf] lk08nfO{ 2 u'0ffn] a9fpFbf u'?Tjfsif{0f an 4 u'0ffn] a9\5 . 

lrq g+= 7.2 

A B 

m2 m1 

d 

F1 
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b'/L l:y/ /fvL a:t'sf] lk08 a9fpFbf u'?Tjfsif{0f an a9\b5 . To:t} b'/L l:y/ /fvL j:t'sf] 

lk08 sd ubf{ u'?Tjfsif{0f an 36\b5 . 

(ii) j:t'larsf] b'/L / u'?Tjfsif{0f anlarsf] ;DaGw 

dfgf}F b'O{ j:t' A / B sf lk08 j|mdzM m1 / 

m2 5g\ . tL b'O{ j:t'larsf] b'/Ld / u'?Tjfsif{0f 

an F1 5 . 

 Go'6gsf] u'?Tjfsif{0fsf] lgodcg';f/,  

 F1 = G 
m1 × m2

d2  ……….(i) 

 dfgf}F ca b'j} j:t'sf] lk08 oyfjt /fvL b'/L 

 cfwf u/f}F . o:tf] cj:yfdf b'/L a/fa/ 
d

2
  x'G5 / gofF u'?Tjfsif{0f an a/fa/ F2 x'G5 . 

 Go'6gsf] u'?Tjfsif{0f lgodcg';f/, 

 F2= G 
m1 × m2




d

2

2   

 F2 = G × m1 × m2 × 
4

d2  

 F2 = 4. 
Gm1 × m2

 d2   

 F2 = 4 × F1 

o; cj:yfdf klg u'?Tjfsif{0f an 4 u'0ffn] a9]sf] b]lvG5 . cyf{t\ lk08 l:y/ /fvL 

a:t'x¿larsf] b'/L 36fpFbf u'?Tjfsif{0f an a9\5 . To;} u/L lk08 l:y/ /fvL j:t'x¿larsf] 

b'/L a9fpFbf eg] u'?Tjfsif{0f an 36\5 . 

ul0ftLo ;d:ofx¿  

pbfx/0f– 1 

b'O{cf]6f j:t' P / Q sf] lk08 j|mdzM 20kg / 40kg /x]sf 5g\ . tL b'O{ lk08sf] s]Gb|larsf] b'/L 

5m 5 eg] ltgLx¿lardf u'?Tjfsif{0f an slt xf]nf < (G = 6.67 × 10–11 Nm2/kg2) 

lbOPsf], j:t' P sf] lk08 (m1) = 20kg 

lrq g+=7.3 

A B 

m2 m1 

d 

F1 
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j:t\'sf] lk08 (m2) = 40kg 

b'O{ lk08larsf] b'/L(d) = 5m 

u'?Tjfsif{0f an (F) = ? 

xfdLnfO{ yfxf 5, 

F  = G
m1 × m2

 d2   

 = 
6.67 × 10–11 × 20 ×40

 52   

 = 
5.336 × 10–8

 25
  

 = 2.1344 × 10–9N 

pbfx/0f– 2 

k[YjL / rGb|dflarsf] u'?Tjfsif{0f an 2.01 × 1020N 5 . olb oL b'O{ lk08sf] b'/L 3.84 × 105km 5 

/ k[YjLsf] lk08 6 × 1024kg 5 eg] rGb|dfsf] lk08 slt xf]nf <(G = 6.67 × 10–11Nm2/kg2) 

lbOPsf], 

k[YjLsf] lk08 (m1) = 6 × 1024kg 

rGb|dfsf] lk08 (m2) = ? 

rGb|df / k[YjLlarsf] b'/L (d) = 3.84 × 105km x 1000 = 3.84 ×108m 

u'?Tjfsif{0f cr/ (G) = 6.67 × 10–11Nm2/kg2
 

u'?Tjfsif{0f an (F) = 2.01×1020N 

xfdLnfO{ yfxf 5, 

F = G
m1 × m2

 d2   

or, 2.01 × 1022 = 
6.67 × 10–11 × 6 ×1024 × m2

 (3.84 × 108)2   

or, 6.67 × 10–11 × 6 × 1024 × m2 = 2.01 × 1020 × 1.47 × 1017 

or,m2 = 
2.95 × 1039

 4.002 × 1014  
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 = 7.37 × 1022kg 

pbfx/0f– 3 

klxnf] j:t'sf] lk08 2 u'0ff / bf];|f] j:t'sf] lk08 3 u'0ff a9fP/ tL b'O{ j:t'larsf] b'/L cfwf ubf{ 

u'?Tjfsif{0f an sltn] ablnG5 < (G = 6.67 × 10–11 Nm7/kg2) 

klxnf] cj:yf 

dfgf}F, klxnf] j:t'sf] lk08 = m1 

bf];|f] j:t'sf] lk08 = m2 

b'O{ j:t'larsf] b'/L= d 

u'?Tjfsif{0f an = F1 

u'?Tjfsif{0fsf] lgodcg';f/, 

F1 = 
m1 × m2

d2  …………… (i) 

bf];|f] cj:yf 

klxnf] j:t'sf] lk08 = 2m1 

bf];|f] j:t'sf] lk08 = 3m1 

j:t'larsf] b'/L= 
d

2
 

u'?Tjfsif{0f an = F2 

xfdLnfO{ yfxf 5,  F2= 
G × 2m1 × 3m2




d

2

2   

F2 = 6 × G × m1 × m2 × 
4

d2  

F2 = 24 × 
G × m1 × m2

 d2   

F2 = 24 × F1 

u'?Tjfsif{0f an 24 u'0ffn] a9\5 . 

u'?Tj an (Gravity) 

lj|mofsnfk 7.2 
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dflg; gePsf] vfnL 7fpFdf uO{ cfkm" plePsf] 7fpFaf6 Pp6f ;fgf] 9'ª\uf cln k/ cfsfzlt/  

kmfNg'xf];\ . 9'ª\uf stf hfG5 < o:tf] lsg ePsf] xf]nf < 5nkmn ug{'xf];\ . w]/}k6s oxL lj|mof 

bf]xf]¥ofpg'xf];\ . 

9'ª\uf, an jf s'g} klg j:t'nfO{ cfsfzlt/ kmfNbf tL s]xL prfO;Dd dflylt/ hfG5g\ / To;kl5 

hldglt/ kms{G5g\ . ?vsf xfFuf xNnfpFbf kft, km"n tyf kmn hldglt/ v:5g\ . dfly kmfn]sf] 

9'ª\uf p8]/ cfsfzdf nuftf/ dfly lsg guPsf] xf]nf < 9'ª\uf h:t} ?vaf6 5'6]sf] kft, kmn cflb 

lsg hldglt/ em/]sf xf]nfg\ < tL j:t'x¿ cfsfzlt/ lsg guPsf xf]nfg\ < cyf{t\ k[YjLsf] jl/kl/ 

cUnf] 7fpFaf6 5f]l8Psf ;a} j:t' hldglt/ lsg v;]sf xf]nfg\ < 

k[YjLn] ;a} j:t'nfO{ cfˆgf] s]Gb|lt/ tfg]sfn] g} ;a} j:t' dflyaf6 hldglt/ v;]sf x'g\ . o;sf] 

sf/s tŒj eg]sf] k[YjLsf] tfGg] an cyf{t\ u'?Tj an g} xf] . u'?Tj ann] ubf{ g} dfly kmflnPsf jf 

/x]sf ;a} j:t' tnlt/ cyf{t\ k[YjLsf] ;txdf em5{g\ . cfkm\gf] u'?Tj If]qleq /x]sf ;a} j:t'nfO{ 

u|x÷pku|xn] cfkm\gf] s]Gb|lt/ tfG5g\ of] an g} u'?Tj an xf] . s'g} vuf]nLo lk08n] cfkm\gf] u'?Tj 

If]qleqsf] s'g} klg j:t'nfO{ cfkm\gf] s]Gb|lt/ tfGg] annfO{ g} u'?Tj an (Gravity) elgG5 . ;a} u|x 

/ pku|xx¿sf] cfcfkm\gf] u'?Tj an x'G5 . a9L lk08 ePsf] j:t'df u'?Tj an a9L k5{ eg] sd 

lk08 ePsf] j:t'df u'?Tj an sd k5{ . j:t'sf] tf}n eGg' g} Tof] j:t'df nfu]sf] u'?Tj an xf] . 

dfgf}Fm lk08 ePsf] j:t' k[YjLsf] ;txdf /x]sf] 5 . k[YjLsf] lk08 M / cw{Jof; R 5 . To:t} 

u'?Tjfsif{0f an F 5 . k[YjLsf] ;txdf /x]sf] j:t'sf] xsdf j:t' / k[YjLlarsf] b'/L eg]sf] k[YjLsf] 

cw{Jof; (d = R) x'G5 . 

u'?Tjfsif{0fsf] lgodfg';f/, F = G
Mm

R2   

oxfF F eg]sf] j:t'sf] tf}n W xf] . t;y{ 

W = G
Mm

R2   

 

 

u'?Tj ansf c;/x¿ 

b}lgs hLjgdf u'?Tj ansf y'k|} c;/x¿ xfdLn] b]v]sf ef]u]sf 5f}F . tLdWo] s]xL c;/x¿ o;k|sf/ 5g\ M 

-s_ u'?Tj ann] ubf{ g} xfdL k[YjLsf] ;txdf pleg, lxF8\g / ljleGg sfd ug{ ;Sb5f}F . 

R 

m 

M 

 

 

 

 

lrq g 7.4 
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-v_ 3/, k'n, afFw h:tf ;+/rgf u'?Tj ann] ubf{ g} k[YjLdf cl8P/ /x]sf x'G5g\ .  

-u_ u'?Tj ans} sf/0f k[YjLnfO{ jfo'd08nn] 3]/]/ /fv]sf] 5 . 

-3_ dfly kmflnPsf] j:t' u'?Tj ans} sf/0f kms{]/ k[YjLsf] ;txdf cfpF5 . 

-ª_ vf]nf, gbLx¿ xf]rf] -cf]/fnf]_ lt/ aUg'sf] sf/0f klg u'?Tj an g} xf] . 

-r_  jiff{, lxpF cflb k[YjLdf kg{] sf/0f klg k[YjLsf] u'?Tj an xf] . 

ul0ftLo ;d:of 

pbfx/0f– 4 

k[YjLsf] lk08 6×1024 kg / cw{Jof; 6380 km 5 eg] k[YjLsf] 

;txdf /x]sf] 5kg sf] j:t'df u'?Tj an slt k5{ < 

lbOPsf], 

k[YjLsf] lk08 (M) = 6 × 1024 kg 

j:t'sf] lk08 (m) = 6380 km = 6380 × 1000 

     = 6380000 = 6.38 × 106m 

u'?Tj an(F) = ? 

xfdLnfO{ yfxf 5, 

F  = 
GMm

R2   = 
6.67 × 10–11 × 6 × 1024 × 5

 (6.38 × 106)2   

 = 
2.001 × 1015

4.07 × 10
13   

 = 49.16 N 

 

 

 

u'?Tj k|j]u (Acceleration due to gravity) 

rfndf /x]sf] j:t'df ;f]xL lbzftkm{ an nufOlbof] eg] To;sf] 

ult a9\5 eg] ljk/Lt lbzfaf6 an nufpFbf To;sf] ult 36\5 . cUnf] 7fpFaf6 s'g} j:t' k[YjLsf] 

;txlt/ vl;/xFbf To;sf] v:g] ult s] xf]nf < 

an 

9.8 m/s 

4.9 m 

19.6m/s 

19.6 m 

29.4 m/s 

44.1 m 

39.2 m/s 

78.4 m 

lrq g+= 7.5 

1
st
 Sec. 

2
nd

 Sec. 

3
rd

 Sec. 

4
th

 Sec. 
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x/]s j:t'nfO{ k[YjLn] cfkm\gf] s]Gb|lt/ tfG5 . oxfF j:t'sf] rfnsf] lbzf / u'?Tj ann] tfGg] lbzf 

Ps}lt/ 5 . o;sf/0f hldglt/ vl;/x]sf] j:t'sf] v:g] ult u'?Tj ann] ubf{ nuftf/ a9\5 . cyf{t\ 

j:t' hlt tnlt/ cfpF5, To;sf] v:g] ult plt g} a9\b} hfG5 . ult a9\b} hfg' eg]sf] To;df k|j]u 

pTkGg x'g' xf] . o;/L k[YjLsf] ;txlt/ :jtGq ¿kn] vl;/x]sf] j:t'df u'?Tj ann] ubf{ k|j]u pTkGg 

x'G5 . :jtGq ¿kn] vl;/x]sf] j:t'df u'?Tj anåf/f pTkGg x'g] k|j]unfO{ u'?Tj k|j]u 

(Acceleration due to gravity) elgG5 . u'?Tj k|j]unfO{ 'g' n] hgfOG5 . o;sf] SI-P;cfO_ PsfO 

ld6/ k|lt ju{ ;]s]G8 (m/s2) x'G5 . 

jf:tjdf :jtGq ¿kn] s'g} j:t' k[YjLsf] ;txlt/ v:5 eg] To;sf] ult k|To]s ;]s]G8df 9.8m/s 

sf b/n] a9\b} hfG5 . To;}n] u'?Tj k|j]usf] cf};t dfg 9.8 m/s2
 x'G5 . prfOaf6 ljgf cj/f]w 

k[YjLlt/ v:bf klxnf] ;]s]G8df j:t'sf] ult 9.8 m/s x'G5 eg] bf];|f] ;]s]G8df 19.6m/s x'G5 . t];|f] 

;]s]G8df o;sf] ult 29.4 m/s x'G5 .  

o;/L v:bf klxnf] ;]s]G8df j:t'n] 4.9 mb'/L kf/ u5{ eg] bf];|f] ;]s]G8 k"/f x'Fbf 19.6 m kf/ u5{ . 

To:t}u/L t];|f] ;]s]G8;Dddf 44.1 m b'/L kf/ u5{ / rf}+yf] ;]s]G8;Dddf eg] 78.4 m b'/L kf/ u5{ . 

k|To]s ;]s]G8df kf/ u/]sf] b'/L km/s km/s x'g' eg]sf] j:t'sf] v:g] ult km/s x'g' xf] . oxfF k|To]s 

;]s]G8df kf/ u/]sf] b'/L a9]sf] 5 . cyf{t\ dflyaf6 j:t' hldglt/ v:bf k|To]s ;]s]G8df To;sf] 

v:g] ult a9\b5 . 

s'g} lglZrt :yfgdf :jtGq ¿kn] vl;/x]sf] j:t' k}bf x'g] k|j]u ;dfg x'G5 . ;g\ !%() df 

Uoflnlnof]n] lk;fsf] 9Ns]sf] 6fj/ (Leaning tower) af6 7'nf]/ ;fgf] lk08 v;fP/ x]/] . o;f] ubf{ 

b'j} lk08x¿ Ps ;fy hldgdf k'u]sf] kfP . o; 36gfaf6 :jtGq¿kdf vl;/x]sf ;a} lk08x¿ 

;dfg u'?Tj k|j]udf v:5g\ eGg] l;4 ePsf] lyof] . 

lj|mofsnfk– 7.3 

Pp6f 9'ª\uf]nfO{ ;fgf] / 7'nf]u/L b'O{ efudf 6'j|mf ug{'xf];\ . ca tL b'j} 9'ª\ufnfO{ 3/sf] 5t jf cUnf] 

7fpFaf6 hldgdf v;fNg'xf];\ . 9'ª\ufn] gnfUg] 7fpFdf pleP/ s]xL ;fyLx¿ jf kl/jf/sf ;b:onfO{ 

cjnf]sg ug{ nufpg'xf];\ . 

1. 7'nf]/ ;fgf] 9'ª\uf Ps;fy hldgdf cfOk'u] ls k'u]gg\ < 

2. o:tf] lsg ePsf] xf]nf < 

;fgf] / 7'nf]9'ª\ufnfO{ Ps;fy v;fpFbf b'j} Ps;fy hldgdf cfOk'U5g\ lsgeg] tL b'j}df nfUg] 

xfjfsf] cj/f]w gu0o x'G5 .  
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To:t} b'O{ kfgf sfuh lng'xf];\ . Pp6f kfgfnfO{ 8Nnf] kfg{'xf];\ . ca 8Nnf] kfl/Psf] sfuh / v'nf 

sfuhnfO{ lglZrt prfOaf6 v;fNg'xf];\ . ca To;/L g} ;fyL jf kl/jf/sf] ;b:onfO{ cjnf]sg ug{ 

nufpg'xf];\ . 

1.  8Nnf kf/]sf] / gkf/]sf] sfuh Ps;fy hldgdf cfOk'u] ls k'u]gg\ < 

2.  o:tf] lsg ePsf] xf]nf < 5nkmn ug{'xf];\ / lgisif{ lgsfNg'xf];\ . 

v'nf kfgf / 8Nnf] kf/]sf] Ps;fy v;fpFbf tL sfuhdWo] 8Nnf] kf/]sf] sfuh klxn] hldgdf 

cfOk'U5 lsgeg] v'nf kfgfdfeGbf 8Nnf] kf/]sf] sfuhdf xfjfsf] cj/f]w sd k5{ . 

KjfFv / l;Ssfsf] k|of]u (Feather and coin experiment) 

xfjf lemSg] kDk (Vacuum pump) ;Fu hf]l8Psf] nueu Ps ld6/ nfdf sfFrsf gnL lng'xf];\ . 

gnLleq Pp6f KjfFv / l;Ssf /fv]/ gnLnfO{ pN6fpg'xf];\ . s] x'G5 < cjnf]sg ug{'xf];\ . 

gnL pN6fpFbf l;Ssf / KjfFv b'j} v:5g\ t/ v:g] k|lj|mofdf l;Ssf l56f] / KjfFv l9nf] v:5g\ . ca 

Eofs'd kDksf] d2taf6 xfjf lems]/ km]l/ sfFrsf] gnLnfO{ pN6fpg'xf];\ . o;k6s l;Ssf / KjfFv 

Ps;fy jf ;Fu;Fu} v;]sf b]lvG5g\ . 

klxnf]k6s l;Ssf / KjfFv;Fu} Ps;fy gv:g] sf/0f xfjfsf] cj/f]w xf] . l;Ssfsf] eGbf KjfFvsf] 

;txsf] If]qkmn a9L ePsfn] KjfFvdf xfjfsf] cj/f]w a9L x'G5 / k|j]u sd x'g hfG5 . o;sf/0f 

xfjf ePsf] gnLdf l;SsfeGbf KjfFv l9nf] v:5 t/ xfjf gePsf] gnLdf xfjfsf] cj/f]w gx'g] x'gfn] 

b'j} u'?Tj k|j]udf ;Fu} v:5g\ . xfjfsf] cj/f]w gx'Fbf ;a} j:t'df u'?Tj ann] ubf{ k}bf x'g] k|j]u 

;dfg x'G5 . 

 

xfjf ePsf] xfjf lemlsPsf] gnL 

KjfFv l;Ssf 
l;Ssf 

KjfFv 

l;Ssf 
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lrq g+= 7.6 KjfFv / l;Ssfsf] k|of]u 

ljrf/0fLo k|Zg 

rGb|dfsf] ;txdf KjfFv / l;Ssf Ps ;fy v;fpFbf s'g klxnf hldgdf cfOk'Unf < o;sf] sf/0f 

s] xf]nf < 

rGb|dfsf] ;txdf jfo'd08n gePsfn] ;a} j:t' ToxfF lagf cj/f]w cyf{t\ :jtGq¿kn] v:b5g\ . 

o:tf] cj:yfdf ;a} j:t' ;dfg k|j]u -u'?Tj k|j]u df v:g] ePsfn] rGb|dfsf] ;txdf KjfFv / l;Ssf 

v;fpFbf b'j} Ps;fy hldgdf cfOk'U5g\ .  

lj|mofsnfk 7.4 

3/ jf ljBfnosf] 5taf6 Pp6f 9'ª\ufnfO{ v;fNg'xf];\ . :6kjfrsf] d2taf6 5taf6 9'ª\uf 

hldg;Dd cfOk'Ug nfu]sf] ;do lgsfNg'xf];\ /sfkLdf gf]6 ug{'xf];\ . of] k|lj|mof kfFrk6s 

bf]xf]¥ofpg'xf];\ . ca 5t / hldglarsf] b'/L gfKg'xf];\ . To;kl5 h = 
1

2
 gt2

;"q k|of]uu/L 

k|To]sk6ssf] 'g' sf] dfg lgsfNg'xf];\ . cGTodf 'g' sf] dfgsf] cf};t lgsfNg'xf];\ . 

cw{Jof; (R) / u'?Tj k|j]u (g) larsf] ;aGw 

dfgf}F s'g} u|x jf pku|xsf] lk08 M / cw{Jof; R 5 . pSt u|x jf pku|xsf] ;txdf 'm' lk08 

ePsf] j:t' /flvPsf] 5 . tL b'O{ j:t'larsf] u'?Tjfsif{0f an F 5 . u'?Tjfsif{0fsf] lgodcg';f/ 

F = 
GMm

R2  ………….(i) 

 

xfdLnfO{ yfxf 5, 

j:t'sf] tf}n (F) = m × g ………. (ii) [rfnsf] bf];|f] lgod] 

;dLs/0f (i) / (ii) af6 

mg = 
GMm

R2   

g = 
GM

R2  ………….(iii) 

G (u'?Tjfsif{0f cr/_ / M -u|x jf pku|xsf] lk08_ b'j} cr/ /flz x'g\ . t;y{, 

R 

 m 

M 

F 

lrq g+=7.7 

 

j:t' 
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 g  
1

R2  ………..(iv) 

s'g} u|x jf pku|xdf k}bf x'g] u'?Tj k|j]u To; u|x jf pku|xsf] cw{Jof;sf] ju{;Fu Jo'Tj|mdfg'kftL 

(Inversely proportional) x'G5 . 

;dLs/0f (iv) af6 yfxf x'G5 ls u|x jf pku|xsf] ;txdf dflyaf6 j:t' v:bf To;df k}bf x'g] 

k|j]udf To; j:t'sf] lk08sf] s'g} c;/ x'Fb}g . o;}sf/0f xfjfsf] cj/f]w gx'Fbf 7'nf] jf ;fgf], ux|f}+ jf 

xn'sf h'g;'s} j:t' v:bf klg ;dfg k|j]u k}bf x'G5 / Ps ;fy v:5g\ . 

ul0ftLo ;d:of 

pbfx/0f–5 

k[YjLsf] lk08 6 × 1024kg / cw{Jof; 6380 km 5 eg] u'?Tj k|j]u slt x'G5 < 

lbOPsf], k[YjLsf] lk08 (M) = 6 × 1024 kg 

k[YjLsf] cw{Jof; (R) = 6380 km = 6380 × 1000 = 6.38 × 106 m 

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

xfdLnfO{ yfxf 5,  g = 
GM

R2   

=
6.67 × 10–11 × 6 × 1024

 (6.38 × 106)2   

= 
4.002 × 1014

4.07 × 103   

= 9.83 m/s2
 

k[YjLsf] ljleGg efudf k}bf x'g] u'?Tj k|j]u (Acceleration due to gravity at different places 

of the earth) 

k[YjL k"0f{ uf]nfsf/ 5}g . of] w|'jlt/ s]xL y]lKrPsf] lg/Iflt/ km's]sf] 5, h;n] ubf{ k[YjLsf] cw{Jof; 

w|'jlt/ sd / lg/Iflt/ a9L 5 . 

u'?Tj k|j]usf] dfg k[YjLsf] cw{Jof;sf] ju{;Fu Jo'Tj|mdfg'kflts (g  1/R2) x'G5 . o;}sf/0f a9L 

cw{Jof; /x]sf] lg/If -e"dWo/]vf_ lt/ u'?Tj k|j]u sd x'G5 eg] sd cw{Jof; x'g] w|'jlt/ u'?Tj k|j]u 

a9L x'G5 . jf:tjdf e"dWo/]vLo If]qlt/ 'g' sf] dfg 9.78 m/s2 
x'G5 eg] w|'jLo v08df g sf] dfg 

9.83 m/s2
x'G5 . o;}sf/0f 'g' sf] cf};t dfg 9.8 m/s2

dflgG5 . 
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kxf8sf] 6'Kkf]df / km]bLdf klg 'g' sf] dfg km/s x'G5 . lsgeg] k[YjLsf] s]Gb|af6 kxf8sf] 6'Kkf] / 

km]bLsf] b'/L -cw{Jof;_ km/s x'G5 . To;}u/L k[YjLsf] ;txaf6 ulx/fOdf hfFbf klg 'g' sf] dfg km/s 

x'G5 . dfgf}F k[YjLsf] ;txdf /x]sf] kxf8sf] prfO h 5 . o:tf] cj:yfdf k[YjLsf] s]Gb|af6 kxf8sf] 

prfO;Ddsf] b'/L a/fa/ R + h x'G5 . cyf{t\ cw{Jof; a/fa/ R + h x'G5 . o:tf] cj:yfdf g1 = 

GM

(R + h)2  

oxfF (R + h)2
sf] dfg R2

dfgeGbf a9L ePsfn] 'g1' sf] dfg sd x'G5 . o;y{ kxf8sf] km]bLeGbf 

kxf8sf] 6'Kkf]df 'g' sf] dfg sd x'G5 . k[YjLsf] ;txaf6 ulx/fO a9\b} hfFbf cw{Jof; 36] klg 'g' sf] 

dfg 36\b} hfG5 . o:tf] cj:yfdf Okm]lS6e df; klg 36\g] ePsfn]'g' sf] dfg 36]sf] xf] . k[YjLsf] 

s]Gb|df 'g' sf] dfg z"Go x'G5 . 

 

 

G / g df km/s 

u'?Tj k|j]u (g) u'?Tjfsif{0f cr/ (G) 

1. u'?Tj ansf sf/0f j:t'df k}bf x'g] 

k|j]unfO{ u'?Tj k|j]u elgG5 . 

2. o;sf] PsfO m/s2 
xf] . 

3. o;sf] dfg 7fpFcg';f/  

km/s x'G5 . 

1. PsfO lk08 ePsf j:t'nfO{ 1 m sf] b'/Ldf /fVbf 

ltgsflardf k}bf x'g] u'?Tjfsif{0f an g} 

u'?Tjfsif{0f cr/ xf] . 

2. o;sf] PsfO Nm2/kg2 
xf] . 

3. o;sf] dfg a|Xdf08el/ ;dfg cyf{t\ l:y/ x'G5 . 

R 

h 

lrq g+=7.9  

lrq g+= 7.8 

Rp 

North pole 

South pole 

Re equator 

lrq g+=7.8 
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lk08 / tf}n (Mass and Weight) 

lk08 (Mass) 

lk08 eg]sf] s] xf] tkfO{FnfO{ yfxf 5 < s] lk08 / tf}n pxL s'/f x'g\ < xfd|f] 3/fo;L hLjgdf xfdL 

lk08 / tf}nnfO{ p:t} p:t} dfg]/ Jojxf/ u5f{}+ t/ lj1fgdf lk08 / tf}n Pp6} s'/f xf]Ogg\ . j:t'df 

/x]sf] kbfy{sf] k"/f kl/df0fnfO{ lk08 (Mass) elgG5 . of] kbfy{df /x]sf k/df0f' ;ª\Vof / k/df0f'sf] 

ef/df e/ k5{ . o;nfO{ lsnf]u|fd (kg) PsfOdf gflkG5 eg] lk08 gfKgsf nflu kfnf t/fh' (Beam 

balance) k|of]u ul/G5 . 

 

 

k;naf6 rfdn lsGbf xfdLnfO{ Jofkf/Ln] hf]v]/ rfdn lbG5g\ . o:tf] a]nf t/fh'sf] Pp6f kfnfdf 

rfdn / csf{] kfnfdf 9s /fv]/ t/fh'df ;Gt'ng u/fOG5 . of] cj:yfdf b'j} kfnfdf cyf{t\ 9stkm{ 

/ rfdntkm{ kg{] u'?Tj an a/fa/ x'G5 . csf{] 7fpF jf u|xdf nUof] eg] klg Tof] t/fh'sf] ;Gt'ng  

lau|Fb}g . o;n] a/fa/ g} b]vfO/xG5 . To;}n] lk08 7fpFcg';f/ km/s kb{}g cyf{t\ ablnFb}g . 

lj|mofsnfk 7.5 

kfnf t/fh' k|of]u u/L lj1fg lstfasf] lk08 kQf nufpg'xf];\ . 

tf}n (Weight) 

s'g} klg j:t'df kg{ hfg] u'?Tj an g} Tof] j:t'sf] tf}n xf] . cyf{t\ s'g} klg j:t'nfO{ k[YjLn] hlt 

ann] cfkm\gf] s]Gb|lt/ tfG5, To;nfO{ g} pSt j:t'sf] tf}n (Weight) elgG5 .tf}nnfO{ Go'6g (N) 

PsfOdf gflkG5 . a:t'sf] tf}n lgsfNg sdfgL -l:k|ª_ t/fh' k|of]u ul/G5 . 

xfdLnfO{ yfxf 5, 

j:t'sf] tf}n  j:t'sf] lk08 × u'?Tj k|j]u 

lrq g+= 7.10 : kfnf t/fh' 

rfdn 
9s 
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W = m × g …….. (i) 

j:t'sf] lk08 cr/ /flz xf] . To;}n] 

W  g ……….. (ii) 

;dLs/0f (ii) n] j:t'sf] tf}n u'?Tj k|j]u;Fu ;dfg'kflts x'G5 eGg] a'emfpF5 . t;y{ u'?Tj k|j]u 

(g) sf] dfg 36a9 x'Fbf ;f]xLcg';f/ j:t'sf] tf}n klg 36a9 x'G5 . cyf{t\ u'?Tj k|j]u (g) sf] dfg 

a9\bf j:t'sf] tf}n a9\5 eg] u'?Tj k|j]u (g) sf] dfg 36\bf j:t'sf] tf}n klg 36\5 . k[YjLsf] ;a} 

efudf u'?Tj k|j]u (g) sf] dfg a/fa/ gePsfn] g} j:t'sf] tf}n klg a/fa/ x'Fb}g . k[YjLsf] cw{Jof; 

e"dWo/]vf -lg/If_ tkm{ a9L / w|'j -kf]n_ tkm{ sd x'G5 . o;sf/0f u'?Tj k|j]u (g) sf] dfg lg/If -

e"dWo/]vf_ tkm{ sd / w|'jtkm{ a9L x'G5 . o;}sf] kmn:j¿k k[YjLdf j:t'sf] tf}n e"dWo/]vf -lg/If_ 

tkm{ sd / w|'jlt/ a9L x'G5 . To;}u/L kxf8sf] km]bLdf eGbf 6'Kkf]df cw{Jof;-k[YjLsf] s]Gb|b]lvsf] 

b'/L_ a9L x'g] x'gfn] u'?Tj k|j]u sd x'G5 . To;}sf/0f kxf8sf] km]bLdf eGbf 6'Kkf]df j:t'sf] tf}n klg 

sd x'G5 .  

ljrf/0fLo k|Zg Mj:t'sf] tf}n t/fO{ / ;u/dfyfsf] 6'Kkf]df a/fa/ x'Fb}g lsg xf]nf < 

u'?Tj k|j]usf] dfg k[YjLsf] cw{Jof;sf] ju{;Fu Jo'tj|mdfgkftL x'G5 . k[YjLsf] s]Gb|af6 t/fO{ / 

lxdfnsf] 6'Kkf] ;Ddsf]b'/L-cw{Jof;_ a/fa/ 5}g . tL b'O{ :yfgsf] cw{Jof; a/fa/ gePkl5 u'?Tj 

k|j]u(g)sf] dfg klg a/fa/ x'Fb}g . u'?Tj k|j]u(g)sf] dfg a/fa/ gePsfn] j:t'sf] tf}n klg a/fa/ 

x'Fb}g . To;}n] Pp6} j:t'sf] tf}n t/fO{ / cUnf] lxdfnsf] 6'Kkf]df a/fa/ x'Fb}g . jf:tjdf t/fO{df eGbf 

lxdfnsf] 6'Kkf]df j:t'sf] tf}n sd x'G5 .  

lj|mofsnfk 7.6 

sdfgLbf/ t/fh' k|of]u u/L lj1fg lstfasf] tf}n kQf nufpg'xf];\ . 

ul0ftLo ;d:of 

pbfx/0f– 6 

u'?Tj k|j]usf] dfg k[YjLsf] w|'jdf / e"dWo /]vfdf j|mdzM 9.83 m/s2
 / 9.78 m/s2

 /x]sf]  

5 . olb Pp6f j:t'sf] lk08 500000 kg 5 eg] pSt j:t'sf] tf}n lg/Ifdf / w|'jdf sltn] km/s 

x'G5 < 

lbOPsf], 

j:t'sf] lk08 (m) = 500000 kg 
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w|'jdf u'?Tj k|j]u (gp) = 9.83 m/s2
 

lg/If -e"dWo /]vfdf_ u'?Tj k|j]u (ge) = 9.78 m/s2
 

ca, 

w|'jdf pSt j:t'sf] tf}n (Wp) = m × gp 

=500000 ×9.83 

= 4915000 N 

e"dWo/]vfdf pSt j:t'sf] tf}n (We) = m × ge 

     = 500000 × 9.78     

     = 4890000 N 

tf}ndf km/s = Wp – We 

  = 4915000 – 4890000 

  = 25000 N 

 

 

:jtGq v;fO (Free fall) 

lj|mofsnfk 7.7 

Pp6f 9'ª\uf / ds}sf] vf]:6f jf kftsf] 6k/LnfO{ ?v jf 3/sf] 5taf6 v;fpg'xf];\ . tn hldgdf 

a:g] ;fyL jf kl/jf/sf] ;b:ox¿nfO{ Wofg lbP/ x]g{ nufpg'xf];\ . tL b'j} j:t';Fu} v:5g\ ls 

v:b}gg\ < o:tf] lsg ePsf] xf]nf < 5nkmn ug{'xf];\ / lgisif{ lgsfNg'xf];\ . 

9'ª\uf / kftsf] 6k/L v;fpFbf 9'ª\uf 6k/LeGbf klxn] hldgdf k'U5 . 6k/Lsf] ;txsf] If]qkmn 

9'ª\ufsf] eGbf a9L ePsfn] 9'ª\ufdf eGbf 6k/Ldf xfjfsf] cj/f]w a9L x'G5 / 6k/Lsf] v:g] ult sd 

x'G5 . o;}sf/0f 9'ª\uf klxn] / kftsf] 6k/Lkl5 hldgdf k'U5 .  

9'ª\ufdf xfjfsf] cj/f]w gu0o x'g] ePsfn]9'ª\uf u'?Tj k|j]udf v:5 . of] v;fO g} :jtGq v;fO  

xf] . xfjfsf] cj/f]wsf] sf/0f kftsf] 6k/L u'?Tj k|j]udf v:b}g . o;sf] k|j]u u'?Tj k|j]ueGbf sd 

x'G5 . To;}n] 6k/Lsf] v;fO :jtGq v;fO xf]Og . s'g} j:t' aflx/L cj/f]w ljgf u'?Tj k|j]udf 

v:b5 eg] Tof] v;fOnfO{ :jtGq v;fO elgG5 . 
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rGb|dfsf] ;txdf jfo'd08n 5}g . To;}n] ToxfF x/]s j:t' :jtGq v;fOdf v:5g\ . rGb|dfsf] 

;txdf v;fOGYof] eg] 9'ª\uf / kftsf] 6k/L ;Fu} hldgdf cfOk'Uy] . KjfFv / l;Ssfsf] k|of]udf xfjf 

lemlsPsf] gnLdf l;Ssf / KjfFv Ps;fy v:g] sf/0f klg :jtGq v;fO g} xf] . 

lj|mofsnfk 7.8 

Pp6f 'U' cfsf/sf] kmnfdsf] k|m]d lng'xf];\ . Pp6f sk8fsf] y}nLdf kmnfdsf] ;fgf] uf]nf  

-cGbfhL 100 u|fd_ /fv]/ lrqdf b]vfPh:t} wfuf]n] afFw]/ em'08\ofpg'xf];\ . -lrq g+=7.12-s_ 

 

   lrq g+= 7.11-s_   lrq g+= 7.11-v_ 

ca wfuf]sf]larsf] ufF7f]df ;dft]/ k|m]dnfO{ prfNg'xf];\ . k|m]dnfO{ prfNbf uf]nf /flvPsf] y}nf] lrq 

7.11 -v_ df b]vfPh:tf] xfjfdf dfly p8]sf] x'G5 . ca k|m]dnfO{ emg{ lbg'xf];\ . k|m]d embf{ wfuf]df 

em'lG8Psf] kmnfdsf] uf]nf s'g cj:yfdf v:5 < cjnf]sg ug{'xf];\ . 

ha k|m]dnfO{ dflyaf6 v;fOG5, kmnfdsf] k|m]d / y}nf]leqsf] kmnfdsf] uf]nf b'j} :jtGq v;fOdf  

v:5 . o;/L vl;/x]sf] a]nf kmnfdsf] uf]nf /x]sf] y}nf] kmnfdsf] k|m]dleq v:b}g . h;n] ubf{ of] 

xfjfdf p8]sf] b]lvG5 . :jtGq v;fOdf j:t'x¿ u'?Tj k|j]udf v:g] ePsfn] tL Ps;fy v:b5g\ . 

k[YjLaf6 xhf/f+} lsdL 6f9f cGtl/Ifdf k[YjLsf] u'?Tj an Hofb} sd x'G5 . cGtl/If ofgx¿ uf]nfsf/ 

kydf /x]/ k[YjLsf] kl/j|mdf u5{g\ . o:tf] a]nf ofgdf nfu]sf] ;]lG6«k]6n an / k[YjLsf] u'?Tj an 

a/fa/ x'g'k5{ . To;}n] ofgdf /x]sf cGtl/If ofqLn] :jtGq v;fOsf] cg'ej u5{g\ . 

xfjfsf] cj/f]w / b}lgs hLjgdf o;sf] pkof]u 

lj|mofsnfk 7.9 

Pp6f 5ftf vf]Ng'xf];\ / To;nfO{ 5ftLeGbf l7s cl3 kf/]/ xfjf cfPsf] lbzflt/ cl3 a9\g'xf];\ . 

tkfO{FFnfO{ lxF8\g ;lhnf] x'G5 ls sl7g < 5nkmn ug{'xf];\ . o;f] ubf{ tkfO{FFnfO{ lxF8\g sl7g kg{]5 . 

tkfO{Fn] w]/} an k|of]u u/]/ cl3 a9\g'kg{] x'G5 . xfjfsf] cj/f]wsf sf/0fn] g} o:tf] ePsf] xf] . 
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xfjfn] j:t'sf] rfndf afwf pTkGg u5{ . j:t'sf] rfndf afwf pTkGg ug{] xfjfsf] annfO{ xfjfsf] 

/f]sfj6 (Air resistance) elgG5 . 

ljrf/0fLo k|Zg M xfjfsf] ljk/Lt lbzfdf ;fOsn s'bfpFbf d'l:sn x'G5 eg] xfjfs} lbzfdf 

rnfpFbf ;xh x'G5 lsg xf]nf < 

b}lgs hLjgdf xfjfsf] cj/f]wn] kf/]sf k|efjx¿sf] y'k|} pbfx/0fx¿ b]Vg ;lsG5 . Kof/f;'6af6 v:g', 

?vaf6 kft v:bf a9L ;do nfUg', xfjfsf] ljk/Lt lbzfdf lxF8\g d'l:sn kg{', tLj| ultdf u'8]sf 

sf/af6 xft aflx/ lgsfNbf xft hf]8n] k5fl8 ws]lng', ljG8 ldnsf] kª\vf 3'Dg', tLj| ultdf xfjf 

au]sf] a]nf 5ftf ;dfKg sl7g x'g', a]n'g cfsfzlt/ p8\g', rª\uf p8fpg', tLj|ultdf ;fOsn 

s'bfpFbf xfjfn] cg'xf/df xfGg' cflb xfdLn] b}lgs hLjgdf cg'ej ug{] xfjfsf] cj/f]w;Fu hf]l8Psf 

sfo{ x'g\ . 

xfjfsf] cj/f]w / b}lgs hLjgdf o;sf] c;/ 

b}lgs hLjgdf xfjfsf] cj/f]wsf] y'k|} pkof]lutf / a]kmfObf 5g\ . Kof/f;'6sf] k|of]u, Kof/fUnfOl8ª, 

rª\uf p8fpg], em08f kmx/fpg], la?jfsf] lapsf] lj:tf/, k/fu;]rg, ljG8ldnsf] ;~rfng, la?jfsf] 

;'s]sf kft emg'{ nufot y'k|} sfo{ xfjfsf] cj/f]wsf pkof]lutf x'g\ . To:t} xfjsf] ljk/Lt lbzfdf 

lxF8\g sl7gfO x'g], afn'jf tyf w'nf] p8\g], xfjfkfgLdf 5ftf cf]8\g g;lsg], cfFwLn] 3/ uf]7x¿ 

p7fpg] h:tf 36gf xfjfsf cj/f]wsf j]kmfObf x'g\ . 

Kof/f;'6sf] v;fO / xfjfsf] cj/f]w 

Kof/f;'6af6 v:bf xfjfsf] cj/f]wsf] 7'nf] e"ldsf x'G5 . xfjfsf] cj/f]wn] ubf{ g} xfdL Kof/f;'6af6 

;'/lIft cjt/0f ug{ ;S5f}F . 

Kof/f;'6af6 v:bf ha Kof/f;'6n] ult a9\b} hfG5, xfjfsf] cj/f]w klg a9\b} hfG5 . oxL k|lj|mofn] 

Pp6f o:tf] cj:yf cfpF5 ls Kof/f;'6sf] tn v:g] an / xfjfsf] /f]sfj6 -cky|:6_ a/fa/ x'g  

hfG5 . o:tf] cj:yfdf Kof/f;'6sf] k|j]u z"Go x'g hfG5 . To;kl5 Kof/f;'6 Pp6f lglZrt ult  

-6ld{gn e]nf]l;6L_ df lj:tf/} hldglt/ v:5 .cyf{t\ o; cj:yfdf Kof/f;'6 sd / lglZrt ultdf 

hldgdf ;'/lIft ¿kn] v:5 / xfdLnfO{ rf]6k6s nfUb}g . Kof/f;'6sf] v;fO :jtGq v;fO xf]Og 

lsgeg] :jtGq v;fOsf nflu xfjfsf] /f]sfj6 guGo x'g'k5{ . 
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lrq 7.2 Kof/f;'6sf] v;fO 

xjfOhxfhsf] p8fg / xfjfsf] cj/f]w 

xjfOhxfh p8\bf o;df jfo'd08nsf] xfjfn] cj/f]w lbG5 . o;df /x]sf kª\vf, kv]6fn] of] cj/f]w 

x6fpg d2t u5{g\ . olb xjfOhxfh w]/} ultdf 5 eg] pl8/xFbf of] tndfly ug]{ u5{ . 

e'jfbf/ lapsf] lj:tf/  

xfjfsf] cj/f]wn] ubf{ e'jfbf/ lap x'g] la?jfsf] ljp cGo h:tf] ;f]em} tn emb}{g . xfjf;Fu} of] p8]/ 

af]6eGbf 6f9f k'U5 . o;/L xfjfsf] cj/f]wn] e'jfbf/ lap x'g] la?jf -h:t} l;dn_ sf] lapnfO{ 7'nf] 

5]qdf 5l/g -lj:tf/ x'g_ d2t u5{ . 

tf}n ljxLgtf(Weightlessness) 

tkfO{Fn] slxNo} lnª\u]lkª /f]6]lkª v]Ng'ePsf] 5 < tL lkªdf tn embf{ lhp l;l/ª ePsf] cg'ej 5 < 

o:tf] lsg ePsf] xf]nf < 

lnª\u]lkª /f]6]lkªdf tn embf{ lhpdf l;l/ª cg'ej x'g] sf/0f tf}n ljxLgtf xf] . :jtGq v;fOdf 

/x]sf] cj:yfdf j:t'sf] tf}n z"Go x'g k'U5 . oxL cj:yfnfO{ g} tf}n ljxLgtf (Weightlessness) 

elgG5 . 

lj|mofsnfk 7.10 

Pp6f sdfgL t/fh'sf] cª\s';] (Hook) df wfuf]n] afFw]/ Pp6f 9'ª\uf em'08\ofpg'xf];\ . sdfgL t/fh'n] 

b]vfPsf] 9'ª\ufsf] tf}n gf]6 ug{'xf];\ . ca 9'ª\uf;lxt sdfgLbf/ t/fh'nfO{ xftaf6 5f]8]/ v:g 

lbg'xf];\ . t/fh' vl;/x]sf] cj:yfdf To;sf] ;"rsn] b]vfPsf] tf}n x]g{'xf];\ . sdfgL t/fh'n] 9'ª\ufsf] 

tf}n slt b]vfpF5 < 

9'ª\uf;lxtsf] t/fh' vl;/xFbf t/fh' / 9'ª\uf b'j} :jtGq v;fOdf x'G5g\ . o:tf] cj:yfdf 9'ª\ufsf] 

tf}n z"Go x'g k'U5 / sdfgL t/fh'sf] ;"rsn] z"Go tf}n b]vfpF5 . cGtl/If ofgdf j:t'nufot 
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ofq';d]t tf}nljxLg eO{ sf]7fsf] vfnL 7fpFdf ;d]t cl8/xg ;S5g\ . pgLx¿nfO{ tn emg{ ljz]if 

pks/0fsf] k|of]u ug{'k5{ . lgDg cj:yfdf j:t'df tf}nljlxgtf b]vf kb{5 – 

-s_  j:t'sf] :jtGq v;fOsf] cj:yfdf  

-v_  k[YjLsf] jl/kl/ 3'ld/x]sf] pku|xdf  

-u_  t6:y ljGb' (Null point) df /x]sf] j:t'df  

-3_  k[YjLsf] s]Gb|df  

hfgL /fvf}+ M  

u'?Tjfsif{0f an PstkmL{ x'G5 . h;/L r'Djsn] cj:yfcg';f/-c;dfg / ;dfg w|'j_ cfsif{0f / 

ljsif{0f u5{, u'?Tjfsif{0f andf To:tf] x'Fb}g . o; ann] hlxn] klg b'O{ lk08x¿nfO{ k/:k/df 

cfsif{0f dfq u5{ .  

zAbfy{÷zAbfjnL 

an   Ö j:t'sf] cj:yf kl/jt{g ug]{ k|of; 

u'?Tj an  Ö  lk08sf] csf]{ j:t'nfO{ cfˆgf] s]Gb|lt/ tfGg] an 

u'?Tj k|j]u  Ö  u'?Tj ansf] sf/0f vl;/x]sf] j:t'df k}bf x'g] k|j]u 

u'?Tjfsif{0f  Ö  b'O{ j:t'lar k/:k/df x'g] cfsif{0f 

:jtGq v;fO Ö  lagf cj/f]w x'g] v;fO 

z"Go-Eofs'd_  Ö s'g} kbfy{ gePsf] l/St :yfg  

cEof; 

o; kf7df tkfO{FFn] s] s] l;Sg'eof] < tnsf cEof; u/]/ x]g'{xf];\ M 

 1. ;xL pQ/df uf]nf]3]/f nufpg'xf];\ . 

-s_ k[YjL a|Xdf08sf] s]Gb|df 5 / ;"o{nufot ;a} u|xn] k[YjLsf] kl/j|mdf u5{g\ eGg] 

 l;4fGtnfO{ s] elgG5 < 

  (i) x]lnof];]lG6«s l;4fGt   (ii) g]a'n/ l;4fGt  

  (iii) lhof];]lG6«s l;4fGt   (iv) 6fO8n l;¢fGt 

 -v_  u'?Tjfsif{0f l;4fGt s;n] kQf nufPsf x'g\ < 

  (i) Go'6g (ii) NofKn];  (iii) sf]k/lgs;  (iv) s]Kn/  
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 -u_ tnsf dWo] s'g efudf u'?Tj k|j]u a9L x'G5 < 

  (i) ;u/dfyf  (ii) dsfn' (iii) sf7df8f}+  (iv) lrtjg 

 -3_ tnsf dWo] s'g rflxF :jtGq v;fO xf]Og < 

  (i) rGb|dfdf prfOaf6 9'ª\uf v:g'      (ii) k[YjLdf Kof/f;'6 v:g'  

  (iii) xfjf lemlsPsf] gnLleq l;Ssf v:g'    (iv) 3/sf] 5taf6 kmnfdsf] uf]nf v:g'  

 -ª_ tnsf dWo] s'g syg rflxF ;To xf] < 

  (i) u'?Tj k|j]u (g) sf] dfg u|xsf] cw{Jof;sf] ju{;Fu Ao'Tj|mdfg'kftL x'G5 . 

  (ii) u'?Tj k|j]u / u'?Tjfsif{0f cr/ eg]sf] Pp6} xf] . 

  (iii) u'?Tj k|j]u k[YjLsf] ;a} efudf a/fa/ x'G5 . 

  (iv) ;a} lk08sf] u'?Tj k|j]u a/f/a x\'G5 . 

2. km/s n]Vg'xf];\ M 

 -s_ u'?Tjfsif{0f an / u'?Tj an -v_G / g -u_ lk08 / tf}n 

3. lgDg k|Zgx¿sf] hjfkm lbg'xf];\ M 

 -s_ lhof];]lG6«s l;4fGt s] xf] < of] s;n] lbPsf x'g\ < 

 -v_ x]lnof] ;]lG6«s l;4fGtnfO{ kl/eflift ug{'xf];\ . 

 -u_ Go'6gsf] u'?Tjfsif{0fsf] l;4fGt n]Vg'xf];\ . 

 -3_ F = 
Gm1m2

d2   x'G5 egL k|dfl0ft ug{'xf];\ . 

 -ª_ u'?Tjfsif{0f cr/ s]nfO{ elgG5 < o;sf] dfg slt x'G5 < 

 -r_  u'?Tj an eg]sf] s] xf] <u'?Tj andf cfwfl/t s'g} # cf]6f 36gfx¿÷k|lj|mofx¿  

  n]Vg'xf];\ . 

 -5_  u'?Tj k|j]u s]nfO{ elgG5 < of] s] s'/fdf e/ k5{ < 

 -h_  g 
1

R2 x'G5 egL k|dfl0ft ug{'xf];\ . 

 -em_  lsg k[YjLsf] ;a} efudf u'?Tj k|j]u ;dfg x'Fb}g < 
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 -`_  :jtGq v;fO eg]sf] s] xf] < o;sf @ cf]6fpbfx/0f lbg'xf];\ . 

 -6_  xfjfsf] cj/f]w s]nfO{ elgG5 < o;;Fu ;DalGwt b}lgs hLjgdf cg'ej ug{] # cf]6f 

  36gf pNn]v ug{'xf];\ . 

 -7_  tf}nljxLgtfnfO{ kl/eflift ug{'xf];\ . 

 -8_  k[YjLnfO{ vfFb]/ rGb|df hqf] u/fof] eg] o;sf] u'?Tj k|j]u s] x'G5 / lsg < 

4. sf/0f lbg'xf];\ M 

 -s_ k[YjLn] ;"o{sf] kl/j|mdf u5{ . 

 -v_ j:t'sf] tf}n kxf8sf] km]bLdf eGbf 6'Kkfdf sd x'G5 . 

 -u_ xjfO{hxfhaf6 Kof/f;'6df embf{ rf]6 nfUb}g . 

 -3_ k[YjLsf] jl/kl/ 3'ld/x]sf e"pku|x k[YjLdf emb{}g . 

 -ª_ /f]6]lkªdf tn embf{ l;l/ª x'G5 . 

 -r_  xfjf lemlsPsf] gnLdf l;Ssf / KjfFv Ps;fy v:5g\ . 

 -5_  sfuhsf] v'nf kfgfeGbf 8Nnf] kf/]sf] kfgf l56f] hldgdf v:5 . 

 -h_  ;fgf]eGbf 7'nf]9'ª\uf prfNg a9L an nufpg'k5{ . 

 -em_  tLj| ultdf xfjf rn]sf] a]nf xfjfsf] ljk/Lt lbzfdf lxF8\g sl7g x'G5 . 

5. lgDg ul0ftLo ;d:of xn ug{'xf];\ M 

-s_ ;"o{sf]lk08 2×1030kg / j[x:kltsf] lk08 1.9×1027 kg 5 . olb ;"o{ / j[x:kltlarsf] 

b'/L1.8 × 108 km 5 eg] u'?Tjfsif{0f an slt xf]nf <  [4.17 × 1023 N] 

-v_ k[YjL / ;"o{larsf] u'?Tjfsif{0f an 3.56×1022N 5 . olb k[YjL / ;"o{sf] lk08 j|mdzM 6 

× 1024 kg / 2 × 1030 
5 eg] oL b'O{larsf] b'/L slt xf]nf < [1.5 × 1011m] 

-u_ rGb|dfsf] lk08 7.2 × 1022 kg 5 . olb k[YjL / rGb|dflarsf] u'?Tjfsif{0f an 2.01 × 

1020 N 5 / b'/L 384000 km 5 eg] k[YjLsf] lk08 slt xf]nf < [6 × 1024 kg] 

-3_ klxnf] j:t'sf] lk08 2 u'0ff / bf];|f] j:t'sf] lk08 8 u'0ff a9fP/ tL j:t'larsf] 

b'/L4u'0ffn] a9fpFbf u'?Tjfsif{0f an 36\nf ls a9\nf <  [;dfg x'G5 ] 
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-ª_ b'O{ j:t'larsf] b'/L cfwf u/fP/ klxnf] j:t'sf] lk08 3 u'0ffn] / bf];|f]sf] lk08 5 u'0ffn] 

a9fpFbf u'?Tjfsif{0f an sltn] a9\5 of 36\5 <   [60 u'0ffn] a9\5] 

-r_ rGb|dfsf] lk08 7.2 × 1022 kg / cw{Jof; 1728 km 5 eg] o;sf] u'?Tj k|j]u slt  

xf]nf <       [1.6 m/s2] 

-5_  k[YjLnfO{ v'DRofP/ rGb|df hqf] u/fpg] xf] eg] o;sf] u'?Tj k|j]u slt x'G5 < [k[YjLsf] 

lk08 = 6 × 1024 kg rGb|dfsf] Jof; = 3456 km]  [33.6 m/s2] 

-h_  k[YjLsf] lk08 6 × 1024 kg / cw{Jof; 6380 km 5 eg] 250 kg sf] j:t'sf] tf}n 

k[YjLsf] ;txdf slt x'G5 <     [2450 N] 
-em_  dËnsf] lk08 6.42 × 1023 kg / cw{Jof; 3371 km 5 eg] o;sf] u'?Tj k|j]u slt 

xf]nf < ;fy} 200 kg sf] j:t'sf] dª \unsf] ;txdf tf}n slt xf]nf <[3.76 m/s2, 752 N] 

-`_  lrq x]/L tnsf k|Zgsf] hjfkm lbg'xf];\ M 

 

 

 

 

(i)  u'?Tjfsif{0f an slt xf]nf < 

(ii)  olb b'j}sf] lk08 bf]Aa/ u/L b'/L cfwf u¥of] eg] u'?Tjfsif{0f an slt xf]nf < 

(iii)  j:t' A sf] lk08 4 u'0ff a9fP/ P / Qlarsf] b'/L bf]Aa/ ubf{ u'?Tjfsif{0f an slt xf]nf 

<   [5.336 × 10–12 N, 8.53 × 10–11 N, 5.336 × 10–12 N] 

 

kl/of]hgf sfo{ 

1. Knfl:6s jf n'uf k|of]u u/L Kof/f;'6sf] gd'gf (Model) tof/ ug{'xf];\ . Pp6f y}nf]df  

 10 cf]6f d6\ofª\u|f jf lu6Lsf 6'j|mf xfn]/ em'08\ofpg'xf];\ . ljBfnosf] 5taf6 To;nfO{ 

 emfg{'xf];\ . To;sf] v;fO cjnf]sg ug{'xf];\ . 5nkmn u/L lgisif{ lgsfNg'xf];\ . 

2500 m 

1000 kg 500 kg 

Q P 
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2.  ljBfno jf 5/l5d]sdf -wfg, rfdn laj|mL ug{] s]Gb|_ ePsf] t/fh'af6 5 hgf ;fyLsf] lk08 

lgsfNg'xf];\ / lx;fa u/L tf}n lgsfNg'xf];\ . ca km]l/ sdfgLbf/ t/fh' k|of]u u/L ltg} ;fyLsf] 

tf}n Ps Ps u/L lgsfNg'xf];\ . b'O{ cj:yfsf] kl/0ffd bfFh]/ x]g{'xf];\ . 

3. Pp6f ldg/]n jf6/sf] af]tn lng'xf];\ / To;sf] lkFwdf Pp6f Kjfn kfg{'xf];\ . cf}Fnfn] Kjfn 

 6fn]/ To; af]tndf kfgL eg{'xf];\ / cUnf] :yfgaf6 v;fNg'xf];\ . af]tn v:b} ubf{ Kjfnaf6 

 kfgL aflx/ lg:sG5 ls lg:sFb}g < 5nkmn ug{'xf];\ / lg:sif{ lgsfNg'xf];\ . 
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kl/ro 

?vsf] xfFuf sf6\bf e'Q] v's'/Ln] eGbf wfl/nf] v's'/Ln] ;lhnf] x'G5 lsgxf]nf < 6«ØfS6/sf] k5fl8sf] 

6fo/ km/flsnf] x'g] sf/0f s] xf] < km]l/af6 gbLdf a; tfg{ s;/L ;Dej ePsf] xf]nf < oL sfdx¿ 

s]df cfwfl/t 5g\ < dfly plNnlvt ;a} sfdx¿ rfkdf cfwfl/t 5g\ . o; kf7df xfdL rfk / 

To;df cfwfl/t l;4fGtx¿af/] k9\b}5f}F . rfkcGtu{t kf:snsf] lgod, Knjgsf] lgod / To;df 

cfwfl/t pks/0fx¿af/] o; kf7df pNn]v ul/Psf] 5 . ;fy} tL ljifo;Fu ;DalGwt y'k|} lj|mofsnfk 

/ k|of]ux¿ kf7df /x]sf 5g\ . 

lj|mofsnfk– 8.1 

kmf]dsf a/fa/ df]6fOsf 2 cf]6f 6'j|mf lng'xf];\ . To;}u/L a/fa/ tf}nsf 2 cf]6f k"/f OF6 lng'xf];\ . 

klxnf] kmf]ddf OF6nfO{ km/flsnf] ;txlt/af6 /fVg'xf];\ -lrq 8.1-s_ To;}u/L bf];|f] kmf]ddf OF6nfO{ 

sd km/flsnf] ;tx -;fO8lt/_ af6 /fVg'xf];\ -lrq g+= 8.1-v_ . b'j} cj:yfdf OF6n] kmf]ddf vfN8f] 

agfpF5g\ . s'g cj:yfdf OF6n] kmf]ddf ulx/f] vfN8f] agfpF5 < o:tf] lsg x'G5 < 5nkmn ug{'xf];\ . 

   

lrq g+= 8.1-s_    8.1-v_ 

;fgf] If]qkmn ePsf] ;txaf6 /fv]sf] cj:yfdf OF6n] kmf]ddf ulx/f] vfN8f] agfpF5 . o;sf] cy{ xf] 

If]qkmn 36\of] eg] rfk a9\5 . To;}u/L dflysf] kmf]ddf csf{] OF6 ykf}F . kmf]ddf kg{] vfN8f] s]  

rfk (Pressure) 

ljlzi6 p2]Zo (Specific Objectives) 
 

o; kf7sf] cGTodf lzIffyL{x¿ lgDg s'/fdf ;Ifd x'g'x'g]5 M 
-s_  kf:snsf] lgod atfpg / o;sf] Jofjxfl/s pkof]u ug{ 

-v_  xfO8«f]lns k|];sf] l;4fGt / sfd atfpg 

-u_  Knjgsf] lgod / o;sf Jofjxfl/s pbfx/0f atfpg 

-3_  cfls{ldl8hsf] l;4fGt / To;sf] pkof]lutf atfpg  

 
 

kf7 

* 
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x'G5 < cjnf]sg ug{'xf];\ . of] cj:yfdf kmf]ddf cem ulx/f] vfN8f] aG5 . o;sf] cy{ xf] an -tf}n_ 

a9\of] eg] rfk a9\5 . o; lj|mofsnfksf] cfwf/df lgDg lgisif{ lgsfNg ;lsG5 M 

(i)  j:t'n] lbg] rfksf] j:t'sf] tf}n;Fu ;dfg'kftL x'G5 . 

 rfk  tf}n -an_ 

 P  F …………. (i) [ If]qkmn (A) l:y/ x'Fbf] 

(ii)  j:t'n] lbg] rfk o;sf] ;txsf] If]qkmn;FuJo'Tj|mdfg'kftL x'G5 . 

 rfk 
1

If]qkmn
  

 P 
1

A
 ………(ii) [an (F) l:y/ x'Fbf] 

 ;dLs/0f (i) / (ii) ldnfpFbf 

 P 
F

A
  

 P = K
F

A
 ===========(iii) hxfF K Pp6f cr/ xf] 

 olb F = 1 N, A = 1m2 and P = 1 Pa x'G5, K sf] dfg 1 x'G5 . 

 K = 1  

 K sf] dfg ;dLs/0f (iii) df /fVbf 

 P= 
1 × F

 A
  

 P = 
F

A
  

PsfO If]qkmndf nDa ¿kdf kg{ hfg] annfO{ g} rfk(Pressure) elgG5 . o;sf] P;cfO{ PsfO 

N/m2 
jf Pascal xf] . 

ljrf/0fLo k|Zg  

sRrL af6f]df lxF8\bf xfQLsf] v'6\6f wl:;Fb}g t/ k]lG;n lxn ePsf] h'Qf nufPsL s]6Lsf] s's'{Rrf 

wl:;G5 lsg xf]nf < 
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an nfu]sf] ;txsf] If]qkmn a9L x'Fbf ToxfF pTkGg x'g] rfk sd x'G5 . k]lG;n lxn ePsf] h'Qfsf] 

s's'{Rrfsf] 5]qkmn xfQLsf] k}tfnfsf] If]qkmn eGbf w]/} g} sd x'G5 . To;}n] xfQLsf] z/L/sf] tf}n 

a9L x'Fbfx'Fb} klg k}tfnfsf] If]qkmn lgs} a9L ePsfn] o;n] hldgdf sd rfk lbG5 eg] cToGt sd 

If]qkmn ePsfsf/0f k]lG;n lxn nufPsL s]6Lsf] s's'{Rrfn] hldgdf lgs} a9L rfk lbG5 . o;}sf/0f 

sRrL af6f]df lxF8\bf xfQLsf] v'6\6f wl:;Fb}g t/ k]lG;n lxn ePsf] h'Qf nufPsL s]6Lsf] s's'{Rrf 

wl:;G5 . 

ul0ftLo ;d:of 

pbfx/0f– 1 

;GWofsf] jhg 50 kg 5 . olb pgsf] h'Qfsf] tn'jfsf] If]qkmn 140 cm2 
5 eg] Ps v'6\6fdf pleFbf 

pgsf] v'6\6faf6 hldgdf slt rfk k5{ < 

;GWofsf] jhg (m) = 50 kg 

h'Qfsf] tn'jfsf] If]qkmn (A) = 140 cm2
 

u'?Tj k|j]u (g) = 9.8 m/s2 = 
140

100 × 1000
  = 0.014m2 

rfk (P) = ? 

xfdLnfO{ yfxf 5, 

P  = 
F

A
  

 = 
m × g

A
  

 = 
50 × 9.8

 0.014
  

 = 35000 Pa 

kbfy{sf c0f'sf] ;+/rgf / rfk 

lj|mofsnfk– 8.2 

pqf pq} ;fOhsf b'O{cf]6f efF8f] lng'xf];\ / Pp6fdf afn'jf / csf]{df kfgL eg'{xf];\ . ca b'a} efF8fdf 

/x]sf] kbfy{nfO{ sf]Rg vf]Hg'xf];\ . s] tL kbfy{nfO{ sf]Rg ;lsG5 < 7f]; / t/ndf efF8f] el/Pkl5 yk 
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kbfy{ To;df c6fpg ;lsG5 < 7f]; / t/ndf efF8f] el/Pkl5 yk kbfy{ c6fpg ;lsFb}g / cyf{t\ tL 

kbfy{nfO{ sf]Rg ;lsFb}g .  

ca Pp6f an lnP/ To;df k"0f{ uf]nfsf/ x'g] u/L kDkn] xfjf eg'{xf];\ . To;kl5 km]l/ kDkaf6 yk 

s]xL xfjf eg{ vf]Hg'xf];\ . s] andf yk xfjf eg{ ;lsG5 < cjZo yk xfjf sf]Rg ;lsG5 . o:tf] 

lsg ePsf] xf]nf < ;f]r ljrf/ ug'{xf];\ .  

7f]; t/n / Uof;df cem tkfO{FFn] yk s]xL km/s ljz]iftf b]Vg ;Sg'x'G5 . Uof; / t/nsf] lglZrt 

cfsf/ x'Fb}g . oL kbfy{n] h:tf] efF8f]df /fVof] ToxL cfsf/ lng] u5{g\ t/ 7f]; j:t'sf] lglZrt 

cfsf/ x'G5 . t/n / Uof; Ps 7fpFaaf6 csf]{ 7fpFdf aUb5g\ t/ 7f];sf c0f'x¿ aUb}gg\ . Uof;, 

t/n / 7f];sf oL u'0fx¿ ltgLx¿sf] c0f'sf] ;3gtfdf cfwfl/t 5g\ . 

 

    7f];     t/n Uof; 

lrq 8.2 M kbfy{sf c0f'x¿sf] ;+/rgf 

Uof; kbfy{sf c0f'x¿ Ps csf{af6 6f9f 6f9f /x]sf x'gfn] Uof; kbfy{nfO{ ;lhn} vfFb\g ;lsG5 . 

7f]; kbfy{sf c0f'x¿ Psfk;df hf]l8P/ /x]sfn] 7f]; j:t'nfO{ sf]Rg ;ls+b}g . tL c0f'x¿ Ps csf{ 

dfly g;ls{g] x'gfn] 7f]; j:t' t/n jf Uof; h:tf] aUb}g -km}lnFb}g_ . t/nsf c0f'x¿Uof; kbfy{sf 

c0f'x¿ eGbf vfFlbP/ /x]sf x'G5g\ t/ 7f];sf c0f' eGbf eg] v's'nf] u/L /x]sf x'G5g\ . To;}n] t/n 

j:t'nfO{ sf]Rg g;s] klg o;sf c0f'x¿ Pscsf{ dfly ;s{G5g\ / t/n aUb5 . 

t/n kbfy{df rfk (Pressure in Liquid) 

Pp6f efF8f]df kfgL -t/n_ /fvf}+ . dfgf}F t/nsf] prfO hh , efF8f]sf] lkFwsf] If]qkmn A /t/nsf] 

3gTj d 5 . 

rfksf] kl/efiffcg';f/, 

rfk =
an

If]qkmn
  

P = 
F

A
 ………(i) 

lrq g+= 8.3] 

t/n 



170 

P = 
m × g

A
  [ F = m × g] 

P = 
v × d × g

A
  [ m = v × d] 

P = 
A × h × d × g

 A
 [ v = A × h] 

P = hdg  ……….. (ii) 

of] ;dLs/0faf6 1ft x'G5 ls t/n kbfy{n] lbg] rfk t/nsf] ulx/fO, 3gTj / u'?Tj k|j]udf e/ k5{ 

. jf:tjdf xfdL t/nleq hlt a9L ulx/fOdf hfG5f}F, t/nn] lbg] rfk plt plt a9\b} hfG5 . 

To;}u/L sd 3gTj ePsf] t/nn] eGbf a9L 3gTj x'g] t/nn] a9L rfk lbG5 eg] u'?Tj k|j]usf] dfg 

a9\bf klg t/nn] lbg] rfk a9\b5 . cyf{t\ 

olb d / g l:y/ x'G5g\ eg] P  h x'G5 . 

olb h / g l:y/ x'G5g\ eg] P  d x'G5 . 

olb h / d l:y/ x'G5g\ eg] P  g x'G5 . 

ul0ftLo ;d:of 

pbfx/0f– 2 

Pp6f kfgL el/Psf] kf]v/Lsf] ulx/fO 3m 5 eg] kfgLn] kf]v/Lsf] lkFwdf slt rfk lbG5 < [kfgLsf] 

3gTj = 1000 kg/m3
 u'?Tj k|j]u = 9.8 m/s2] 

lbOPsf], 

kfgLsf] ulx/fO (h) = 3 m 

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

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

rfk (P) = ? 

xfdLnfO{ yfxf 5, 

P  = h × d × g 

 = 3 × 1000 × 9.8 

 = 29400 Pa 
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kf:snsf] lgod (Pascal's Law) 

k|mfG;]nL j}1flgs An]; Kff:snn] t/n kbfy{df rfk;DaGwL lgod k|ltkfbg u/] . To;nfO{ g} 

kf:snsf] lgod elgG5 . o; lgodcg';f/ aGb efF8f]df /x]sf] t/n kbfy{df s'g} Ps 7fpFdf rfk 

lbFbf Tolt g} rfk ;a}lt/ nDa eP/ k|;f/0f x'G5 . o; lgodnfO{ ljleGg lj|mofsnfkaf6 l;4 ug{ 

;lsG5 . 

lj|mofsnfk 8.2 

Pp6f Knfl:6ssf] y}nf]df l;of]sf] d2tn] ;;fgf Kjfnx¿ kfg{'xf];\ . ca To;df kfgL e/]/ d'vlt/ 

afFWg'xf];\ . To;kl5 y}nLnfO{ xftn] lgrf]g{'xf];\ . ToxfF s] x'G5 < cjnf]sg ug{'xf];\ . 

 

lrq g+= 8.4 

y}nLnfO{ lgrf]bf{ y}nLsf ;a} Kjfnaf6 a/fa/ kfgL -l;sf{_ lg:sG5g\ . y}nLleqsf] kfgLdf rf/}lt/ 

a/fa/ rfk k|;f/0f x'g] ePsfn] ;a} Kjfnaf6 a/fa/ kfgL aflx/ lgl:sPsf] xf] . o; pkof]un] 

kf:snsf] lgodnfO{ l;4 u5{ . 

lj|mofsnfk 8.3 

lrqdf b]vfPh:tf] rf/}lt/ lk:6g ePsf] Pp6f uf]nfsf/ efF8f] lng'xf];\ . o;df /x]sf 

rf/}cf]6flk:6gsf] d'vsf] If]qkmn a/fa/ x'g'k5{ . efF8f]df t/n kbfy{ e/]/ Pp6f lk:6g -dfgf}F lk:6g 

A_ clnslt leqlt/ ws]Ng'xf];\ . To;sf] c? lk:6gdf s:tf] c;/ k5{ < cjnf]sg  

ug{'xf];\ . lk:6g A nfO{ efF8f]df leqlt/ ws]Nbf afFsL tLgcf]6} lk:6gx¿ -lk:6g B, C / D_ a/fa/ 

b'/Ldf aflx/lt/ ;5{g\ . cyf{t\ lk:6g A df lbPsf] rfk ;dfg ¿kn] rf/}lt/ -;a} lk:6g_ df ;b{5 . 

t/n kbfy{df Ps 7fpFdf rfk lbFbf Tolt g} rfk rf/} lbzflt/ k|;f/0f x'g] ePsfn] g} o:tf] ePsf] xf] 

. o; k|of]un] klg kf:snsf] lgodnfO{ l;4 u5{ . 



172 

 

lrq g+= 8.5rf/ cf]6f lk:6g x'g] uf]nfsf/ efF8f] 

xfO8«f]lns k|]; (Hydraulic Press) 

xfO8«f]lns k]|; kf:snsf] lgodfg cfwfl/t eP/ sfd ug{] oGq xf] . o;df km/s j|m; ;]S;gn 

If]qkmn ePsf b'O{cf]6f l;lnG8/ x'G5g\ . b'j} l;lnG8/df lk:6g hf]l8Psf] x'G5 . tL b'O{6f 

l;lnG8/x¿ Pp6f gnLåf/f hf]l8Psf x'G5g\ . o;df Pp6f lk:6g bafpFbf csf{] lk:6g dfly  

cfpF5 . xfO8«f]lns k|];sf] sfd t/nsf] @ cf]6fu'0fdf cfwfl/t 5 .  

(i) t/n kbfy{nfO{ vfFb\g ;lsFb}g . 

(ii)  t/nn] ;a} lbzflt/ a/fa/ rfk k|;fl/t u5{ . -kf:snsf] lgod_ 

ha ;fgf] l;lnG8/lt/sf] lk:6g lylrG5 o;af6 plt g} rfk 7'nf] l;lnG8/sf] lk:6gdf kb{5 . h;n] 

ubf{ 7'nf]lk:6glt/ a9L an k}bf x'G5 .  

;fgf] lk:6gdf kg{] rfk (P1) = 
F1

A1
  

7'nf]lk:6gdf kg{] rfk (P2) = 
F2

A2
  

kf:snsf] lgodcg';f/ 

;fgf] lk:6gsf] rfk = 7'nf]lk:6gsf] rfk 

P1 = P2 

F1

A1
 = 

F2

A2
  

 F2 × P1 = F1 × A2 

 F2 = 
F1 × A2

 A1
  

  

t /n kbfy{

F1

A1

F2

A2

lrq g+= 8.6 M xfO8«f]lns k|]; 

;fgf] lk:6g ;fgf] lk:6g 

t/n kbfy{ 
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lk:6g A1 eGbf lk:6g A2 7'nf] 5 . To;}n] ;fgf] lk:6gdf nufOPsf] an F1 eGbf  

7'nf]lk:6gdf k}bf ePsf] an F2 w]/} a9L x'G5 . xfO8«f]lns k|];df ;fgf] lk:6gdf yf]/} an nufpFbf 

7'nf]lk:6gdf w]/} an k}bf x'G5 . cyf{t\ xfO8«f]lns k|];n] annfO{ a9fOlbG5 . xfO8«f]lns  

a|]s, xfO8«f]lns lnkm\6n] klg xfO8«f]lns k|];s} l;4fGtsf] cfwf/df sfd u5{g\ . xfO8«f]lns a|]s a;, 

6«s cflbnfO{ /f]Sg k|of]u x'G5 eg] xfO8«f]lns lnkm\6 c6f]df]afOn dd{t s]Gb|df uf8Lx¿ p7fpg 

k|of]u ul/G5 . 

 
 

          lrq g+= 8.7 : xfO8«f]lns a|]s  lrq g+= 8.8 : xfO8«f]lns lnkm\6  

lj|mofsnfk 8.4 

glhs}sf] df]6/ ;le{l;ª s]Gb|df hfg'xf];\ / xfO8«f]lns lnkm\6sf] sfd cjnf]sg ug{'xf];\ .  

ul0ftLo ;d:of 

pbfx/0f– 3 

xfO8«f]lns k|];sf] ;fgf] / 7'nf]l;lnG8/sf] j|m; ;]S;gn If]qkmn j|mdzM 50cm2
 / 250cm2

 5g\ . olb 

;fgf] lk:6gdf 1000 N sf] an nufpFbf 7'nf]lk:6gdf slt nf]8 p7\5 < 

lbOPsf], 

;fgf] lk:6gsf] If]qkmn (A1) = 50 cm2 = 
50

100 × 100
 = 0.005m2

 

;fgf] lk:6gdf nfu]sf] an (F1) = 1000 N 

7'nf]lk:6gsf] If]qkmn (A2) = 250 cm2 = 
250

100 × 100
 = 0.025 m2

 

7'nf]lk:6gdf nfu]sf] an (F2) = ? 

 

l;lnG8/ 

Soflnk/ 

xfO8«lns 

e]lxsn l8:s 

a|]s k]8n 
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xfdLnfO{ yfxf 5, P1 = P2 

F1

A1
 = 

F2

 A2
  

 F2 × A1 = F1 × A2 

  F2 = 
F1 × A2

 A1
  

  = 
1000 × 0.025

 0.005
  

  = 5000 N 

pbfx/0f– 4 

lbPsf] lrq x]/L ;f]lwPsf k|Zgx¿sf] hjfkm lbg'xf];\ . olb lk:6gdf x'g] 3if{0f z"Go 5 eg]– 

(i) lk:6g 'A' sf] rfk lgsfNg'xf];\ .  

 

(ii)  lk:6g B / D df k}bf x'g] an lgsfNg'xf];\ . 

(iii) lk:6g 'C' sf] j|m; ;]S;gsf] If]qkmn lgsfNg'xf];\ . 

pQ/ M lk:6g 'A' df 

If]qkmn (A) = 20 cm2 = 
20

100 × 100
 = 0.002 m2

 

an (F) = 200 N 

rfk (P) = ? 

20 cm2

A

P4

t /n

B

C

D F4 A4

F3
A3

P3

P2

A2

F2

200 N

= 40 cm2

500 N

A4 = 60 cm2

P1

t/n 
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xfdLnfO{ yfxf 5, 

P1 = 
F1

A1
 = 

200

0.002
  = 1,00,000 Pa 

kf:snsf] lgodcg';f/, P1 = P2 = P3 = P4 = 1,00,000 Pa 

(ii) lk:6g B df 

 an (F2) = ? 

 rfk (P2) = P1 = 1,00,000 Pa 

 If]qkmn (A2) = 40 cm2 = 
40

100 × 100
  = 0.004 m2

 

 xfdLnfO{ yfxf 5,  

 P2 = 
F2

A2
  

 100000 = 
F2

0.004
  

  F2 = 0.004 × 100000 = 400N 

 lk:6g D df 

 an (F4) = ? 

 rfk (P4) = 1,00,000 Pa 

 If]qkmn (A4) = 60 cm2 = 
60

100 × 100
  = 0.006 m2

 

 xfdLnfO{ yfxf 5, P4 = 
F4

A4
  

   = 1,00,000 = 
F4

0.006
  

    F4 = 0.006 × 1,00,000 

    = 600 N 

(iii) lk:6g 'C' df 

 an (F3) = 500N 
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 If]qkmn (A3) = ? 

 rfk (P3) = 1,00,000 Pa 

 xfdLnfO{ yfxf 5,  

 P3 = 
F3

A3
  

 cyjf 1,00,000 = 
500

A3
  

 cyjfA3 × 1,00,000 = 500 

    A3 = 
500

100000
 = 0.005 m2 

    = 0.005 × 100 × 100 

     = 50 cm2
 

3gTj / ;fk]lIft 3gTj (Density and Relative Density) 

lj|mofsnfk–8.5 

pq} ;fOhsf] wft' / Knfl:6ssf] Kn]6 lng'xf];\ . b'j}nfO{ prfNg'xf];\ . s] b'j} plt g} ux|f}F 5g\ < b'O{ 

Kn]6dWo] wft'sf] Kn]6 lsg ux|f}+ ePsf] xf]nf < 5nkmn ug{'xf];\ . 

km/s–km/s kbfy{sf a/fa/ cfotgsf 6'j|mf -uf]nf_ x¿ lnFbf ltgLx¿sf] lk08 a/fa/ x'Fb}g . a/fa/ 

cfotg ePsf km/s km/s j:t'sf] lk08 lsg a/fa/ gePsf] xf]nf < pq} eP klg Pn'ldlgodsf] 

ufu|LeGbf tfdfsf] ufu|L ux|f}F x'G5, o:tf] lsg ePsf] xf]nf < kbfy{sf] 3gTjsf] sf/0f j:t'x¿ ux|f}+ / 

xn'sf x'G5g\ . s'g} j:t'sf] PsfO cfotgsf] lk08nfO{ g} To; j:t'sf] 3gTj (Density) elgG5 . of] 

j:t'sf] vFlbnf]kg xf] . 

3gTj (d)= 
lk08 (m)

cfotg (v) 
     d = 

m

v
  

3gTjsf] PsfO lsnf]u|fd k|lt 3gld6/ (kg/m3) xf] . 

Ps j:t'sf] 3gTj / csf{] j:t'sf] 3gTjsf] cg'kftnfO{ ;fk]lIfs 3gTj (Relative density)  

elgG5 . o;df kfgLsf] 3gTjnfO{ k|fdfl0fs dfgL cGo j:t'sf] 3gTjnfO{ 4°C df kfgLsf] 3gTj;Fu  

bfFlhG5 . kfgLsf] 3gTj 1000 kg/m3
 dflgG5 . 
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;fk]lIfs 3gTj = 
j:t'sf] 3gTj

kfgLsf] 3gTj (4°C df)
  

;fk]lIfs 3gTjsf] PsfO x'Fb}g . tnsf] tflnsfdf s]xL j:t'sf] 3gTj / ;fk]lIfs 3gTj lbOPsf]  

5 . 

j:t' dl6t]n a/km Pn'ldlgod kmnfd ds{/L -kf/f]_ ;'g 

3gTj (kg/m3) 800 900 2700 800 13600 19300 

;fk]lIfs 3gTj 0.8 0.92 2.7 8 13.6 19.3 

pWj{rfk (Upthrust ) 

s] tkfO{FFn] Ogf/af6 aflN6gdf kfgL lemSg'ePsf] 5 < Ogf/af6 kfgL lemSbf kfgLleq /x'Gh]n kfgL 

el/Psf] aflN6g xn'sf x'G5 t/ kfgL aflx/ cfpgf;fy Tof] ux|f}+ nfU5, lsg xf]nf < x'nsf Uof; 

el/Psf] a]n'g xfjfdf dflydfly p8\b} hfg] sf/0f s] xf]nf < oL 36gf Uof; / t/nn] lbg] 

pWj{rfk;Fu ;DalGwt 5g\ . t/n / Uof;df t}l//x]sf] j:t'nfO{ Uof; / t/nn] dflylt/ ws]nL /x]sf 

x'G5g\ . j:t'nfO{ dfly lt/ ws]Ng] oxL annfO{ g} pWj{rfk elgG5 . pWj{rfksf] b}lgs hLjgdf w]/} 

pkof]lutf 5 . xn'sf Uof; el/Psf] a]n'g xfjfsf] pWj{rfkn] ubf{ g} cfsfzdf dfly pl8/xG5 . 

kfgLsf] pWj{rfksf sf/0f xfdL 8'ª\ufaf6 gbL kf/ ug{ ;S5f}F . w]/} 7'nf]ef/L af]s]/ kfgLhxfh 

;d'Gb|df t}/g', kfgLdf kf}8g' h:tf b}lgs hLjgdf cfOkg]{ sfo{x¿ kfgLn] lbg] pWj{rfksf sf/0f 

;Dej ePsf x'g\ .  

ha s'g} j:t'nfO{ t/n jf Uof;df xflnG5, To; kbfy{n] To; j:t'nfO{ dflylt/ ws]N5 . cyf{t\ t/n 

jf Uof;n] j:t'df pWj{rfk lbG5 . s'g} j:t'nfO{ t/n jf Uof;df cf+lzs of k"0f{ ¿kn] 8'afpFbf 

To;n] pSt j:t'nfO{ dflylt/ ws]Ng] annfO{ g} pWj{rfk (upthrust) elgG5 . j:t'df kg{] pWj{rfk 

j:t'sf] tf}ndf e/ kb{}g . s'g} j:t'nfO{ cf+lzs ¿kn] 8'afpFbf eGbf k"0f{ ¿kn] 8'afpFbf pWj{rfk a9L 

x'G5 .Uof; eGbf t/nsf c0f'x¿ vfFlbP/ /x]sfn] t/nsf] 3gTj a9L x'G5 . o;}sf/0f t/n kbfy{n] 

Uof;n] eGbf a9L pWj{rfk lbG5 . j:t'df t/nn] lbg] pWj{rfk j:t'nfO{ xfjfdf hf]Vbf x'g] tf}naf6 

t/ndf hf]Vbf x'g] tf}n 36fP/ lgsflnG5 . 

pWj{rfk  xfjfdf j:t'sf] tf}n — t/ndf j:t'sf] tf}n 

U = wair – wwater   
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lj|mofsnfk 8.6 

Pp6f 9'ª\ufnfO{ wfuf]n] afFw]/ sdfgL t/fh'df em'08\ofpg'xf];\ / To;sf] tf}n lgsfNg'xf];\ . ca ;f]xL 

9'ª\ufnfO{ kfgLdf 8'afP/ sdfgL t/fh'åf/f tf}n lgsfNg'xf];\ . 9'ª\ufsf] tf}n xfjfdf a9L x'G5 ls 

kfgLdf < lglZrt ¿kdf xfjfdf 9'ª\ufsf] tf}n a9L b]lvG5 . ca xfjfdf x'Fbfsf] 9'ª\ufsf] tf}naf6 

kfgLdf x'Fbfsf] 9'ª\ufsf] tf}n 36fpg'xf];\ . oxL km/s g} kfgLn] lbg] pWj{rfk xf] . o;/L kfgLn] 

9'ª\ufdf lbg] pWj{rfk lg:sG5 . 

kfgLsf] pWj{rfk  xfjfdf 9'ª\ufsf] tf}n — kfgLdf 9'ª\ufsf] tf}n  

pWj{rfk / t/nsf] 3gTj 

t/nn] j:t'df lbg] pWj{rfk t/nsf] 3gTjdf e/k5{ . a9L 3gTj ePsf] t/nn] sd 3gTj ePsf] 

t/neGbf a9L pWj{rfk lbG5 . z'4 kfgLsf] eGbf g'gkfgLsf] 3f]nsf] 3gTj a9L x'G5 . To;}n] 

g'gkfgLsf] 3f]nn] z'¢ kfgLn]eGbf a9L pWj{rfk lbG5 . oxL sf/0fn] ubf{ z'4 kfgL ePsf] kf]v/Ldf 

eGbf g'gkfgL ePsf] kf]v/Ldf kf}8g ;lhnf] x'G5 . kfgLhxfhn] z'4 kfgLsf] dfu{df eGbf g'lgnf] 

kfgLsf] dfu{df a9L ef/L -sfuf]{_ af]Sg ;Sg'sf] sf/0f klg oxL xf] . 

lj|mofsnfk– 8.7 

b'O{6f efF8fdf z'4 kfgL lng'xf];\ . oLdWo] Pp6fdf g'g /fv]/ g'gkfgLsf] uf9f 3f]n agfpg'xf];\ . ca 

z'4 kfgL / g'gkfgL ePsf b'j} efF8f]df s'v'/fsf] km'n -c08f_ /fVg'xf];\ . s] x'G5 <cjnf]sg 

ug{'xf];\ . 

 

z'4kfgL g'gkfgLsf] uf9f 3f]n 

lrq g+= 8.10 

s'v'/fsf] km'n z'4 kfgLdf 8'a]sf] b]lvG5 eg] g'gkfgLsf] uf9f 3f]ndf plqPsf] b]lvG5 . z'4 kfgLsf] 

eGbf g'gkfgLsf] 3f]nsf] 3gTj a9L ePsfn]g'gkfgLsf] 3f]nn] z'4 kfgLn] eGbf a9L pWj{rfk lbG5 . 

z'4 kfgLn] lbg] pWj{rfk km'nsf] tf}neGbf sd ePsfn] km'n z'4 kfgLdf 8'A5 . g'gkfgLsf] uf9f 
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3f]nn] lbg] pWj{rfk z'4 kfgLsf] eGbf a9L x'G5 . jf:tjdf g'gkfgLsf] uf9f 3f]nn] lbg] pWj{rfk 

km'nsf] tf}n a/fa/ x'g k'U5 . g'gkfgLsf] uf9f 3f]nn] lbg] pWj{rfk km'nsf] tf}n a/fa/ x'G5 / km'n 

t}l/G5 . 

cfls{ldl8hsf] l;4fGt (Archimedes's Principle) 

cfls{ldl8hn] t/n kbfy{n] lbg] pWj{rfk gfKgsf nflu Pp6f k|of]u u/] . pgsf] k|of]udf pgn] s'g} 

j:t'nfO{ t/n kbfy{df cf+lzs jf k"0f{ ¿kdf 8'afPsf] cj:yfdfTo;sf] tf}n xfjfdf eGbf sd ePsf] 

kfP . t/n kbfy{df cf+lzs jf k"0f{ ¿kdf 8'a]sf] j:t'sf] tf}n sd x'g] sf/0ft/n kbfy{n] lbg] 

pWj{rfk xf] . o; cWoogsf] cfwf/df pgn] Pp6f l;4fGt k|ltkfbg u/] . To;}nfO{ cfls{ldl8hsf] 

l;4fGt elgG5 . pgsf]cg';f/ s'g} j:t'nfO{ t/ndf cf+lzs jf k"0f{ ¿kn] 8'afpFbf j:t'df kg{] 

pWj{rfk j:t'n] lj:yflkt u/]sf] t/nsf] tf}n;Fu a/fa/ x'G5 . 

 j:t'sf] 36]sf] tf}n -pWj{rfk_  lj:yflkt t/nsf] tf}n 

cfls{ldl8hsf] l;4fGt Uof;df klg nfu' x'G5 . 

k|of]ufTds tl/sf 

Pp6f o'/]sf Sofgdf To;sf] lgsf; gnL;Dd kfgL xfNg'xf];\ . lgsf; gnLsf] d'v l7s tn Pp6f 

ljs/nfO{ 6kKofg Aofn]G; dfly /fvL To;sf] tf}n gf]6 ug{'xf];\ . 

 

lrq g+ 8.11 : cfls{ldl8hsf] l;4fGt 

To;kl5 Pp6f ;fgf] 9'ª\ufnfO{ wfuf]n] afFw]/ sdfgL t/fh'df hf]Vg'xf];\ / tf}n gf]6 ug{'xf];\ . ca 

9'ª\ufnfO{ kfgLdf 8'afP/ To;sf] tf}n gf]6 ug{'xf];\ . 9'ª\uf kfgLdf 8'Abf 9'ª\ufn] lj:yflkt u/]sf] 

kfgL lgsf; gnLaf6 uP/ ljs/df hDdf x'G5 . o; cj:yfdf 6kKofg Aofn]G; b]vfPsf] gofF tf}n 

klg gf]6 ug{'xf];\ .  

dfgf}F, xfjfdf 9'ª\ufsf] tf}n = W1 

W1 W2 

sdfgL t/fh' 

6kKofg Aofn]G; 

lj:yflkt kfgL -t/n_ 
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kfgLdf 8'a]sf] a]nf 9'ª\ufsf] tf}n = W2 

vfnL ljs/sf] tf}n = W3 

ljs/ tyf lj:yflkt kfgLsf] tf}n = W4 

oxfF, pWj{rfk Ö 9'ª\ufsf] 36]sf] tf}n = W1 – W2 

lj:yflkt kfgLsf] tf}n = W4 – W3 

ToxfF W1 – W2 a/fa/ W4 – W3 x'G5 . cyf{t\ pWj{rfk / j:t'n] lj:yflkt u/]sf] t/nsf] tf}n 

a/fa/ x'G5 .  

pWj{rfk = lj:yflkt t/nsf] tf}n 

o; k|sf/ cfls{ldl8hsf] l;4fGt k|dfl0ft x'G5  

Knjgsf] lgod (Law of Floatation) 

of] lgod klg cfls{ldl8hs} l;¢fGtcGtu{t xf] . ;fdfGotof t/nsf] eGbf sd 3gTj ePsf j:t' 

t/ndf plqG5g\ . sd 3gTj ePs} sf/0f sf7, ss{, xfjf e/]sf] es'08f] cflb kfgLdf plqPsf  

x'g\ . s] t/neGbf sd 3gTj ePsf j:t' dfq kfgLdf plqG5g\ < t/nsf] eGbf a9L kmnfdsf] 3gTj 

kfgLsf] eGbf a9L x'G5 . p;f] eP 7'nf] ef/L;lxt kmnfdaf6 ag]sf] hxfh kfgLdf s;/L plqPsf] 

xf]nf < s'g} j:t'n] t/ndf plqg s] x'g'k5{ < 

lj|mofsnfk–8.8 

Pp6f ljs/df cfwfeGbf cln a9L -# efusf] @ efu kfgL lng'xf];\ . To;kl5 Pp6f sf7sf] 6'j|mf, 

6]an 6]lg; an / ;fgf] 9'ª\ufsf] 6'j|mfnfO{ kfn}kfnf] ljs/sf] lkFw;Dd k'¥ofP/ 5f]l8lbgf];\ . ca s] 

x'G5, cjnf]sg ug{'xf];\ . 

sf7sf] 6'j|mf kfgLsf] ;txdf cfpF5 . To;}u/L 6]an6]lg; an klg kfgLsf] ;txdf cfOk'U5 t/ 9'ª\uf 

ljs/sf] lkFwdf g} /xG5 . o:tf] lsg ePsf] xf]nf < 9'ª\ufn] k"/} 8'a]/ lj:yflkt u/]sf] kfgLsf] tf}n 

klg 9'ª\ufsf] tf}neGbf sd ePsfn] 9'ª\uf kfgLdf 8'a]sf] xf] . sf7sf] 6'j|mf / 6]an6]lg; ann] 

cfkm\gf] tf}n a/fa/ t/n -kfgL_ lj:yflkt u/]sfn] tL b'j} ljs/sf] kfgLdf t}l/Psf x'g\ . 
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     9'ª\uf 

lrq g+= 8.12 8'Ag] / t}/g] 

sf7sf] 6'j|mf / 6]an6]lg; an b'j} kfgLdf t}l/Psf eP klg ltgLx¿sf] t}l/g] k|lj|mofdf s]xL km/s 

b]lvG5 . sf7sf] 3gTj a9L ePsfn] cfkm\gf] tf}n a/fa/ kfgL lj:yflkt ug{ sf7sf] 6'j|mfsf] a9L 

efu kfgLdf 8'a]sf] x'G5 . 6]an 6]lg; ansf] yf]/} efu 8'Ab}df o;n] cfkm\gf] tf}n a/fa/ kfgL 

lj:yflkt u5{ . To;}n] 6]an 6]lg; ansf] yf]/} efu / sf7sf] 6'j|mfsf] a9L efu kfgLdf 8'a]sf] 

cj:yf x'G5 .  

o; lj|mofsnfkaf6 s'g} klg j:t'n] t/ndf t}/g cfkm\gf] tf}n a/fa/ t/n kbfy{ lj:yflkt ug{ 

;Sg'kb{5 eGg] k|dfl0ft x'G5 . oxL g} Knjgsf] lgod xf] . t/n kbfy{df plqg] j:t'n] cfkm\gf] tf}n 

a/fa/ t/n kbfy{ lj:yflkt u/]sf] x'G5 . o;}nfO{ Knjgsf] lgod (Law of floatation) elgG5 .  

k|of]ufTds tl/sf 

Pp6f sf7sf] 6'j|mf lng'xf];\ / sdfgL t/fh'åf/f xfjfdf To;sf] tf}n lgsfNg'xf];\ . dfgf}F Tof] W1  

5 . ca Pp6f o'/]sf SofgnfO{ lgsf; gnL;Dd kfgLn] e/L lrqdf b]vfPh:t} To;sf] lgsf; gnLsf] 

l7s d'lg kg]{ u/L Pp6f 6kKofg Aofn]G;df vfnL ljs/ /fVg'xf];\ / 6kKofg Aofn]G;n] b]vfPsf] vfnL 

ljs/sf] tf}n gf]6 ug{'xf];\ . dfgf}F To;sf] tf}n W2 5 . 

To;kl5 cl3sf] sf7sf] 6'j|mfnfO{ o'/]sf Sofgsf] kfgLdf /fVg'xf];\ . kfgLdf sf7sf] 6'j|mf /fVbf s]xL 

kfgL lgsf; gnL x'Fb} 6kKofg Aofn]G; dfly /flvPsf] ljs/df v:5 . ca 6kKofg Aofn]G;n] b]vfPsf] 

tf}n gf]6 ug{'xf];\ . dfgf}F Tof] tf}n W3 5 . 

oxfF, xfjfdf sf7sf] 6'j|mfsf] tf}n = W1 

vfnL ljs/sf] tf}n = W2 

kfgL ;lxtsf] ljs/sf] tf}n = W3 

lj:yflkt t/nsf] tf}n = W3 – W2 
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o; k|of]udf o:tf] glthf cfpF5 ls, 

W1 = W3 – W2  

cyf{t\ 

kfgLdf t}l//x]sf] j:t'sf] tf}n = lj:yflkt kfgLsf] tf}n  

o; k|sf/ Knjgsf] l;4fGt k|dfl0ft x'G5 . 

 

 

 

      

lrq g+= 8.13 M Knjgsf] lgod 

xfO8«f]ld6/, kfgLhxfh, 8'ª \uf, kfgLdf pq]sf] a/kmsf] 6'j|mf, kf}8L v]Ng' sfo{ cflb Knjgsf] l;4fGtsf 

k|of]ufTds kIf x'g\ . hxfhsf] lgdf{0f kfgLeGbf a9L 3gTj ePsf] kbfy{ kmnfdaf6 ePsf] x'G5 . t/ 

o;sf] lkFwsf] efu vfnL / cToGt km/flsnf] u/L agfOPsfn] o;n] cfkm\gf] tf}n a/fa/ kfgL 

lj:yflkt u/L of] kfgLdf pqG5 . kfgLdf kf}8gsf nflu dflg;n] cfkm\gf] tf}n a/fa/ kfgL lj:yfkg 

ug{ ;Sg'k5{ . 8'ª\uf kfgLdf t}/]sf] s'g} klg j:t'n] cfkm\gf] tf}n a/fa/ kfgL lj:yflkt u/]sf] x'G5 .  

ljrf/0fLo k|Zg 

l/Qf] hxfh / ;fdfg el/Psf] hxfh kfgLdf plqFbf s] km/s x'G5 / lsg < 

l/Qf] hxfhsf] tf}n ;fdfg el/Psf] hxfhsf] tf}neGbf sd x'G5 . To;}n] l/Qf] hxfhn] kfgLdf t}l/g 

;fdfg el/Psf] hxfhn] eGbf yf]/} -sd tf}n_ kfgL lj:yflkt ubf{ k'U5 . o; sf/0f cfˆgf] tf}n a/fa/ 

kfgL lj:yfkg u/L kfgLdf t}l/Fbf l/Qf] hxfhsf] lkFwsf] sd efu kfgLdf 8'a]sf] x'G5 eg] ;fdfg el/Psf] 

hxfhsf] lk+wsf] a9L efu kfgLleq 8'a]sf] x'G5 .  

10N 
10N 

kfgLdf pq]sf] 

sf7sf] 6'qmf 
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xfO8«f]ld6/ (Hydrometer) 

t/n kbfy{sf] 3gTj gfKg k|of]u x'g] pks/0fnfO{ xfO8«f]ld6/ elgG5 

. o;sf] gnLdf cª\sx¿ clª \st ul/Psf] x'G5 . xfO8«f]ld6/nfO{ 

t/ndf /fVbf o;sf] gnL slt;Dd 8'a]sf] x'G5, To;}sf] cfwf/df 

pSt t/nsf] 3gTj lgsflnG5 . o;n] Knjgsf] l;4fGtsf] cfwf/df 

sfd u5{ . 

hfgL /fvf}F M 

;d'b|df w]/} ulx/fO{df uof}+ eg] ToxfF leqsf] cToflws rfkn] xfd|f] kmf]S;f] /StgnL tyf z/L/ 

s'lRrG5 lsgeg] xfd|f] z/L/df xfjf el/Psf :yfg x'G5g\ . xfdLnfO{ yfx} 5 xfjf a9L rfkdf  

vfFlbG5 . p;f] eP ;d'Gb|sf] ulx/fOdf df5f s;/L afFR5g\ t < ;d'b|sf] ulx/fOdf /xg] df5fx¿df 

xfjfsf y}nL x'Fb}gg\ . ;fy} ltgLx¿n] kmf]S;f]af6 ;f; km]b}{gg\ . To;}n] ;d'Gb|leqsf] kfgLdf x'g] 

rfknfO{ ltgsf] z/L/n] ;Gt'ng ug{ ;S5 . Xj]nnufotsf k|f0fL kmf]S;f]af6 ;f; km]g]{ eP klg w]/} 

ulx/fO{df hfFbf o;n] kmf]S;f] vfnL u/]/ o;nfO{ k"[/} v'DRofPsf] x'G5 . h;n] ubf{ kfgLsf rfknfO{ 

o;sf] z/L/n] ;Gt'ng ug{ ;Sb5 . 

zAbfy{÷zAbfjnL 

rfk  M  k|lt PsfO If]qkmndf kg{hfg] lyrfO 

pWj{rfk M t/n jf Uof;df /x]sf] j:t'nfO{ To; kbfy{n] dfly ws]Ng] an 

3gTj  M kbfy{sf c0f'x¿sf] vFlbnf]kg  

xfO8«f]ld6/ M t/nsf] 3gTj gfKg] pks/0f 

 

cEof; 

o; kf7df tkfO{FFn] s] l;Sg'eof] < cEof; ug'{xf];\ M 

1. ;xL hjfkmdf uf]nf] 3]/f nufpg'xf];\ . 

 -s_ xfO8«f]lns k|];n] s'g l;4fGtsf] cfwf/df sfd u5{ < 

  (i) Knjgsf] l;4fGt   (ii) kf:snsf] l;4fGt  

  (iii) cfls{ldl8hsf] l;4fGt  (iv) agf{nLsf] l;¢fGt 

 -v_  t/nsf] 3gTj a9\bf To;n] lbg] pWj{rfk s] x'G5 < 

  (i) a9\5 (ii) 36\5 (iii) ablnFb}g (iv) slxn] 36\5 slxn] a9\5  

lrq g+= 8.13 xfO8«f]ld6/ 
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-u_ t/n kbfy{n] lbg] rfk tnsf dWo] s'g ef}lts kl/df0fdf e/ kb{}g < 

  (i) t/nsf] prfO  (ii) tn/sf] 3gTj   

  (iii) u'?Tj k|j]u  (iv) t/nsf] cfotg 

 -3_ tnsf dWo] s'g pks/0fn] Knjgsf] l;4fGtsf] cfwf/df sfd ub{}g < 

  (i) kfgLhxfh   (ii) 8'ª\uf   

  (iii) Aof/f]ld6/   (iv) xfO8«f]ld6/ 

2. km/s n]Vg'xf];\ M 

 -s_  cfls{ldl8hsf] l;4fGt / Knjgsf] l;4fGt -v_  xfO8«f]ld6/ / Jof/f]ld6/ 

 -u_ 3gTj / ;fk]lIfs 3gTj 

3. tnsf k|Zgx¿sf] hjfkm lbg'xf];\ M 

 -s_  rfk s]nfO{ elgG5 < o;sf] PsfO s] xf] < 

 -v_  t/n kbfy{n] lbg] rfk s] s] s'/fdf e/ k5{ < 

 -u_  kf:snsf] lgod n]Vg'xf];\ . o; lgodnfO{ l;4 ug{] s'g} Pp6f lj|mofsnfk atfpg'xf];\ . 

 -3_  xfO8«f]lns k|]; eg]sf] s] xf] < o;n] s;/L sfd u5{ < 

 -ª_  a/fa/ cfotgsf] sf7sf] 6'j|mfeGbf kmnfdsf] 6'j|mf ux|f}+ x'G5, lsg xf]nf < 

-r_  pWj{rfk s]nfO{ elgG5 < of] s] s] s'/fdf e/ k5{ < 

 -5_  s:tf] cj:yfdf kfgLeGbf a9L 3gTj ePsf] j:t' kfgLdf plqg ;S5 < 

 -h_  Knjgsf] lgod n]Vg'xf];\ . o;sf] cfwf/df sfd ug{] @ cf]6f pks/0fsf] gfd n]Vg'xf];\ . 

4. tn lbOPsf] lrq cWoog u/L ;f]lwPsf k|Zgx¿sf] hjfkm lbg'xf];\ M 

-s_  of] lrq s] sf] xf] < 

 -v_  of] s'g l;4fGtdf cfwfl/t 5 < 

 -u_  lk:6g 'B' df pTkGg x'g] an slt xf]nf <-500N) 

5. sf/0f lbg'xf];\ M 

 -s_ e'Q] v's'/Ln] eGbf wfl/nf] v's'/Ln] sf6\g ;lhnf] x'G5 . 

 -v_ g'lgnf] kfgL ePsf] kf]v/Ldf kf}8g ;lhnf] x'G5 . 

 -u_ Ogf/af6 kfgL lemSbf kfgL e/]sf] afN6L kfgLleq /x'Gh]n xn'sf x'G5 . 

 -3_ kmnfdsf] lsnf kfgLdf 8'A5 t/ ToxL kmnfdaf6 ag]sf] hxfh ef/L af]s]/ kfgLdf 

 tf}/g ;S5 . 

100N

A

10cm2

B

2cm2
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 -ª_ a/kmsf] 6'j|mf kfgLdf t}/G5 . 

 -r_  sf7sf] 6'j|mfnfO{ kfgLleq 5f]8\bf of] kfgLsf] ;txdf g} cfpF5 . 

 -5_  9'ª\uf kfgLdf 8'A5 . 

6. tnsf ul0ftLo ;d:of xn ug{'xf];\ M 

 -s_ kf;fªsf] jhg 40 kg 5 . olb p;sf] k}tfnfsf] ;txsf] If]qkmn 125cm2 
5 Ps  

  v'6\6fdf pleFbf p;sf] k}tfnfn] hldgdf slt rfk lbG5 < [31360 Pa] 

 -v_ s'g} kf]v/Lsf] ulx/fO 6m 5 eg] To; kf]v/Ldf kfgL ebf{ kfgLn] lkFwdf slt rfk  

  lbG5 < -kfgLsf] 3gTj = 1000 kg/m3
, u'?Tj k|j]u = 9.8 m/s2

_ [58800 Pa] 

 -u_ lrqdf lbOPsf] tYofª\s x]/L lx;fa ug{'xf];\ . 

 

  (i)  lk:6g B df k}bf x'g] an lgsfNg'xf];\ . [40N] 

  (ii)  olb 20 N sf] an nufP/ 100N tf}n p7fOPsf] x'GYof] eg] lk:6g B sf] If]qkmn 

slt x'GYof] xf]nf < [250cm2] 

 -3_ olb lrqdf lbOPsf] lk:6g A, B, C / D df 3if{0f z"Go 5g\ eg] lgDg s'/f lx;fa  

  ug{'xf];\ . 

 

  (i)  lk:6g A / B df k}bf x'g] an lgsfNg'xf];\ . [60N, 80N] 

  (ii)  lk:6g C sf] If]qkmn lgsfNg'xf];\ . [60cm2] 

t/n 

––––––––

––––––––

–––––––– 
 

––– 

––– 

––– 

–––––––––––––––––––––––––– 

–––––––––––––––––––––––––––

––– 
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  (iii) lk:6g C df k}bf kg{] rfk lgsfNg'xf];\ . [20,000 Pa] 

 -ª_ kf/f]sf] 3gTj 13600 kg/m3
 5 . olb gnLdf ePsf] kf/f]sf] prfO 76 cm 5 eg]  

  o;n] lkFwdf slt rfk lbG5 < [1.01 × 105 Pa] 

7. lrq x]/L ;f]lwPsf k|Zgsf] hjfkm lbg'xf];\ . 

 

 (i)  A cj:yfdf eGbf B cj:yfdf 9'ª\ufsf] tf}n sd x'g] sf/0f s] xf] < 

 (ii) lj:yflkt kfgLsf] tf}n slt xf]nf <[4N] 

 (iii) of] s'g lgod;Fu ;DalGwt 5 < 

 (iv) kfgLsf] ;f6f] g'gkfgLsf] 3f]n /fv] 9'ª\ufsf] tf}n s] xf]nf < 

8. tnsf] lrq x]/L ;f]lwPsf k|Zgx¿sf] hjfkm lbg'xf];\ . 

 

 

 (i) xfjfdf pSt sf7sf] 6'j|mfsf] tf}n slt xf]nf < [10N] 

 (ii) of] s'g lgoddf cfwfl/t 5 < 

A 

B 

20N 
16N 

lj:yflkt kfgL 

l0N 

sf7sf] 6'qmf 
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 (iii) kfgLsf] ;f6f] g'gkfgL /fv] sf7sf] 6'j|mf pqg] lj|mofdf s] leGgtf b]vf knf{ < 

9. Pp6f 9'ª\ufsf] 6'j|mfnfO{ xfjf, kfgL / g'gkfgLdf hf]Vbf k|fKt tf}n tflnsfdf lbOPsf] 5 . 

dfWod A B C 

tf}n 15N 18N 20N 

 (i) dfly lbPsf dfWod A, B / C s] s] x'g\ < 

 (ii) tL dfWod dWo] ;a}eGbf a9L / sd 3gTj x'g] dfWod 5'6\ofpg'xf];\ . 

 (iii) dfWod B n] lbg] pWj{rfk slt x'G5 < 

kl/of]hgf sfo{ 

1. Pp6f ldg]/n jf6/sf] af]6n lng'xf];\ / To;df km/s km/s prfOdf tLgcf]6fKjfn kfg{'xf];\ . 

ca To;df kfgL eg{'xf];\ . Kjfnaf6 kfgL lg:sg yfN5 . tLgcf]6} Kjfnaf6 lg:s]sf] kfgL Ps} 

7fpFdf v:5 ls v:b}g < o:tf] lsg ePsf] xf]nf < 5nkmn u/L lg:sif{ lgsfNg'xf];\ . 

2. Pp6f 7'nf] efF8f]df kfgL /fVg'xf];\ . b'O{6f ;fgf] / 7'nf] afN6LnfO{ kfn}kfnf] lkFwlt/af6 kfgLdf 

8'afpg vf]Hg'xf];\ . tL afN6LnfO{ lkFwlt/af6 8'afpg lsg an nufpg'k/]sf] xf] < ;fgf] / 7'nf] 

dWo] s'g afN6L 8'afpg a9L an nufpg'k5{ < o;sf] sf/0f s] xf]nf < 5nkmn u/L lgisif{ 

lgsfNg'xf];\ . 

3. Pp6f sf7sf] cfotsf/ 6'j|mf lng'xf];\ / o;nfO{ efF8f]sf] kfgLdf /fVg'xf];\ . kfgLsf] ;txdf 

k]lG;nn] lrx\g nufP/ kfgL aflx/ /x]sf] o;sf] efusf] prfO gfKg'xf];\ . ca kfgLdf g'g 

3f]n]/ uf9f 3f]n agfpg'xf];\ / cl3s} 6'j|mfnfO{ 3f]ndf /fVg'xf];\ . km]l/ 3f]neGbf aflx/ /x]sf] 

sf7sf] 6'j|mfsf] efusf] prfO gfKg'xf];\ . b'j} cj:yfdf kfgL aflx/sf] efusf] prfO a/fa/ 5 

ls 5}g < o:tf] lsg ePsf] xf]nf < 5nkmn u/L lgisif{ lgsfNg'xf];\ . 

 

 

 

 

 tfk zlSt (Heat Energy) 

kf7 

( 
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kl/ro 

tfk eg]sf] s] xf] < tfk s;/L k}bf x'G5 < s] tfk / tfkj|mddf Pp6} ef}lts kl/df0f x'g\ < xf]Ogg\ 

eg] ltgdf s] leGgtf 5 < o;df kf7df xfdL tfk / tfkj|mdsf] kl/efiff, tfk / tfkj|mddf km/s, 

tfk ;g]{ tl/sf, ljlzi6 tfk wf/0f Ifdtf h:tf ljifosf] cWoog ug]{5f}F . ;fy} oL ljifoj:t';Fu 

;DalGwt lj|mofsnfk / kl/of]hgf tyf k|of]ufTds sfo{ tyf ul0ftLo ;d:ofx¿ ;d]t o; kf7df 

;dfj]z ePsf 5g\ .  

tfk (Heat) 

a/kmsf] 6'j|mf 5'Fbf lsg lr;f] nfU5 < To:t} tftf] kfgL /fv]sf] tfKs]sf] laF8 5'Fbf km]l/ lsg tftf]  

x'G5 < xftsf b'O{ xTs]nf /u8\bf klg tftf] cg'ej x'G5, lsg xf]nf < oL ;a} 36gfx¿ tfk / o;sf] 

u'0f;Fu ;DalGwt 5g\ . tfk eg]sf] Ps k|sf/sf] zlSt xf] h;n] tftf]kgsf] cg'e"lt lbG5 . 

kbfy{ ljleGg c0f'x¿ ldnL ag]sf] x'G5 . ha j:t'nfO{ ttfOG5 c0f'x¿sf] sDkg a9\b5 . cyf{t\ 

c0f'x¿sf] ult zlSt a9\b5 . c0f'x¿sf] ultzlStaf6 tfkzlSt k}bf x'G5 . tfk a9\b} hfFbf 

c0f'x¿sf] sDkgsf] tLj|tf a9\5 . c0f'x¿sf] tLj|tf a9\g' eg]sf] tfkj|md a9\g' xf] . To;}n] tfk / 

tfkj|mdlar 3lgi6 ;DaGw 5 . 

 

 

yd{n zlSt(Thermal Energy) 

ljlzi6 p2]Zo(Specific Objectives) 
 

o; kf7sf] cGTodf lzIffyL{x¿ lgDg s'/fdf ;Ifd x'g'x'g]5 M 

-s_  yd{n zlQmnfO{ kl/eflift ug{  

-v_ tfk / tfkqmdnfO{ kl/eflift ug{  

-u_  tfk / tfkqmddf km/s atfpg  

-3_  ydf{]ld6/sf] agfj6 / sfo{ k4lt atfpg  

-ª_  tfksf] ;dLs/0f n]Vg / To;;DaGwL ul0ftLo ;d:of xn ug{  
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yd{n zlSt s]nfO{ elgG5 < of] s;/L k}bf x'G5 < yd{n zlSt eg]sf] tfkzlSt g} xf] . tft]sf] 

kbfy{sf] tfkj|mdaf6 k|fKt x'g] zlStnfO{ yd{n zlSt elgG5 . tfkj|md j[l4sf sf/0f kbfy{sf k/df0f' 

/ c0f'df x'g] sDkgaf6 yd{n zlSt pTkGg x'G5 . 

;a} kbfy{ k/df0f' / c0f' ldn]/ ag]sf x'G5g\ . tL k/df0f' / c0f'x¿ hlxn] klg ultdf -sDkg_  

x'G5g\ . ha kbfy{nfO{ ttfOG5, tfkj|mddf x'g] j[l4n] ubf{ To; kbfy{df ePsf sl0fsf  

-c0f'÷k/df0f'_ cem tLj| ultdf rN5g\ / Ps csf{;Fu 7f]lsG5g\ . hlt hlt j:t'sf] tfkj|md a9\5, 

o;sf c0f'x¿ emg\ a9L tLj|tfsf ;fy rN5g\ . kmn:j¿k yd{n zlSt a9\b5 . ;"o{sf] Gofgf], tftf] 

lrof, cf]egdf x'g] tftf], lx6/n] lbg] tfk b}lgs hLjgdf cg'ej ug{] yd{n zlStsf pbfx/0fx¿ x'g\ 

. 

tfksf] c;/ (Effect of Heat) 

j:t'df tfk lbFbf To; j:t'sf] c0f'x¿sf] sDkg a9\b5 . o;sf] kmn:j¿k j:t'df ljleGg kl/jt{g 

ePsf] b]Vg ;lsG5 . 

-s_ tfkn] j:t'sf] cj:yf (Stage) df kl/jt{g u5{ . ha 7f]; j:t'nfO{ ttfOG5, lglZrt 

tfkj|mddf Tof] t/ndf ablnG5 . t/nnfO{ cem a9L ttfpFb} hfFbf lglZrt tfkj|mddf Tof] 

j:t' Uof;df kl/0ft x'G5 . lr:ofpFb} uof] eg] of] kl/jt{g l7s pN6f] lbzf -Uof;af6 t/n / 

t/njf6 7f];_ tkm{ hfG5 . pbfx/0fsfnflu a/kmnfO{ ttfpFbf Tof] kfgL aG5 eg] kfgLnfO{ 

ttfpFb} hfFbf Tof] jfik aGb5 . To;}u/L jfiknfO{ lr:ofpFbf kfgL aG5 eg] kfgLnfO{ yk 

lr:ofpFb} hfFbf Tof] a/km -7f];_ aG5 . 

 

 

 

-v_ j:t'df tfk lbFbf Tof] j:t'sf] tfkj|md j[l4 x'G5 . tfkn] j:t'sf c0f'x¿sf] rfn zlStnfO{ 

a9\b5, h;sf sf/0f j:t'sf] tfkj|md a9\5 . 

-u_ 3f]ns kbfy{sf] tfkj|md a9fpFbf -cyf{t\ 3f]ns kbfy{df tfk lbFbf_ o;n] a9L 3'lnt kbfy{ 

3'nfpg ;Sb5, cyf{t\ tfkn] kbfy{sf] 3f]Nodfqf a9fpF5 . pbfx/0fsf nflu lr;f] kfgLdfeGbf 

tftf] kfgLdf a9L lrgL 3'Ng ;S5 . 

 

ttfpFbf 
 

a/km 

-7f];_ 

kfgL 

-t/n_ 
jfik 

-Uof;_ 
lr:ofpFbf 

ttfpFbf 

lr:ofpFbf 
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-3_ tfkn] /f;folgs k|ltlj|mofdf ;d]t e"ldsf v]N5 . tfk lbFbf kf]6fl;od Snf]/]6 6'qm]/ kf]6fl;od 

Snf]/fO8 / clS;hg aG5 . 

 

-ª_ tfkn] kbfy{sf] cfotg a9fpF5 . ha kbfy{nfO{ ttfOG5 o;sf c0f'x¿df sDkg a9\b5 . 

h;n] ubf{ c0f'x¿n] a9L 7fpF cf]u6\g yfN5g\ . o;}sf/0f ttfpFbf kbfy{sf] cfotg a9\5 . 

ttfpFbf kbfy{sf cfotg a9\g'nfO{ kbfy{sf] k|;f/0f (Expansion of matter) elgG5 . 

Uo|fa;]G8sf] an / l/ªsf] k|of]uaf6 tfkåf/f j:t'sf] k|;f/ x'G5 eGg] s'/f k|dfl0ft ug{ ;lsG5 . 

Pp6f l/ª / To;df l7Ss l5g{] uf]nf lng'xf];\ . ca uf]nfnfO{ !–@k6s l/ªaf6 l5/fpg'xf];\ . 

To;kl5 uf]nfnfO{ s]xL a]/ ttfP/ l/ªaf6 l5/fpg sf]l;; ug{;xf];\ . s] x'G5, cjnf]sg u/L 

n]Vg'xf];\ . 

 

lrq g+= 9.1:Uo|fa;]G8sf] an / l/ªsf] k|of]u 

s]xLa]/ ttfPkl5 uf]nf l/ªaf6 l5g{ ;Sb}g . ttfpFbf uf]nfsf] cfotgdf j[l4 ePsfn] g} o:tf] ePsf] 

xf] . o;af6 tfkåf/f j:t'sf] k|;f/ x'G5 eGg] s'/f k|dfl0ft x'G5 . 

kfgLsf] cgf}7f] k|;f/ x'g] u'0f (Anomalous expansion of water) 

ttfpFbf ;a} kbfy{sf] cfotg nuftf/ a9\5 . o; ;Gbe{df kfgLn] eg] cgf}7f] Jojxf/ b]vfpF5 . 

kfgLnfO{ ttfpFb} hfFbf 0°C b]lv 4°C ;Dd o;sf] cfotg a9\g'sf] ;f6f] nuftf/ 36\5 t/ 4°C kl5 

eg] ttfpFbf kfgLsf] cfotg km]l/ a9\g yfN5 . kfgLsf] o; u'0fnfO{ kfgLsf] cgf}7f] k|;f/ x'g] u'0f 

(Anomalous expansion of water) elgG5 . kfgLsf] oxL u'0fn] ubf{ a/km hd]sf] kf]v/Lleq df5f 

afFlr/xg ;S5 . 

tfk 
kf]6fl;od Snf]/]6 kf]6fl;od Snf]/fO8 ± clS;hg 

l/ª 

lr;f] 

wft'sf] 

an 

ttfpg' cl3 
ttfPkl5 

tftf] wft'sf] an 

l/ª 
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lr;f] xfjfkfgL x'g] :yfgx¿df lxpFbdf kf]v/Ldf a/km hD5 . kfgLnfO{ ttfpFbf 0°C b]lv 4°C ;Dd 

o;sf] cfotg 36\5 . o;sf] cy{ 0°C b]lv 4°C ;Dd kfgLsf] 3gTj a9\5 . h;n] ubf{ ;txdf 

a/km hd] klg 1°C, 2°C, 3°C / 4°C sf] kfgLsf tx a/kmd'lg /xg k'U5g\ . cyf{t\ ;txdf a/km 

hd]sf] kf]v/Lleq kfgL oyfjt /x]sf] x'G5 . To;} sf/0f ;txdf a/km hd]sf] kf]v/L leq klg df5f 

tyf cGo hnr/ afFrL/xg ;S5g\ . 

 

 

 

 

 

lrq g+= 9.2:a/km hd]sf] kf]v/L 

tfk / tfkj|md 

kbfy{df /x]sf c0f'x¿sf] ult zlStsf] of]unfO{ tfkzlSt elgG5 . tfk zlStnfO{ h'n (Joule) 

PsfOdf gflkG5 . tfkzlSt gfKg] pks/0fnfO{ Sofnf]/L ld6/ elgG5 . tfknfO{ Sofnf]/L PsfOdf klg 

gflkG5 . Ps Sofnf]/L a/fa/ 4.2J x'G5 . 

j:t'sf] tfkf]kg jf lr;f]kgfsf] dfkgnfO{ tfkj|md elgG5 . s'g} j:t'df tfk lbof] eg] To;sf] 

tfkj|md a9\5 eg] s'g} j:t'n] tfk 5f]8\of] eg] To;sf] tfkj|md 36\5 . o;}n] tfk j:t'sf] tfkj|md 

kl/jt{gsf] sf/0f xf] . To:t} tfkj|md rflxF tfksf] c;/ xf] . tfkj|md gfKg k|of]u ul/g] pks/0f 

ydf{]ld6/ xf] . o;sf] P;cfO{ PsfO s]lNeg (K) xf] . o;nfO{ ;]lN;o;(°C)/ kmf/]gxfO6 (°F) :s]ndf 

klg gflkG5 . ;]lN;o; :s]ndf 273 hf]8\bf s]lNeg :s]n x'G5 . oL :s]nlarsf] ;DaGwnfO{ o;/L 

JoSt ug{ ;lsG5 . 

C – 0

100
 = 

F – 32

180
 = 

K – 273

100
  

 

 

 

 

4°C 
3°C 
2°C 

1°C 

kfgL 

a/km 
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tfk / tfkj|mddf km/s 

tfk zlSt / tfkj|mddf lgDgadf]lhd leGgtf 5 M 

tfkzlSt tfkj|md 

!=  kbfy{df /x]sf] c0f'x¿sf] ult  zlStsf] 

 of]unfO{ tfkzlSt elgG5 . 

@=  tfkzlStnfO{ h'n (J) PsfOdf gflkG5 . 

#=  tfkzlStnfO{ Sofnf]/Lld6/n] gflkG5 . 

$=  tfk sf/0f xf] . 

!=  j:t'sf] tftf]kg jf lr;f]kgsf] dfkgnfO{ 

 tfkj|md elgG5 . 

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

#=  tfkj|mdnfO{ ydf{]ld6/n] gflkG5 . 

$=  tfkj|md c;/ xf] . 

lj|mofsnfk g+= 9.1 

a/fa/ ;fOhsf @ cf]6flas/ jf l:6nsf] efF8f] lng'xf];\ . ca b'O{dWo] klxnf]df cfwf lunf; / 

bf];|f]df @ lunf; kfgL xfNg'xf];\ . ca b'j} efF8f]nfO{ plt g} an]sf] l:kl/6 n]Dk jf cfuf]df /fVg'xf];\ 

/ a/fa/ ;do;Dd ttfpg'xf];\ . k|To]s b'O{ b'O{ ldg]6df tfkj|md gf]6 ug{'xf];\ . s] km/s kfOof] < b'O{ 

las/dWo] s'gdf tfkj|md l56f] a9]sf] kfOof] < 

;do kfgL tfkj|md 

 klxnf] ljs/ -sd lk08_ bf];|f] ljs/sf] kfgL -a9L lk08_ 

;'? cj:yf 

@ ldg]6 

$ ldg]6 

^ ldg]6 

  

Pp6} kbfy{sf] sd / a9L lk08 lnP/ a/fa/ ;do;Dd a/fa/ tfk lbFbf sd lk08 ePlt/ tfkj|md 

l56f] a9\5 eg] a9L lk08 ePlt/ tfkj|md l9nf] a9\5 .  

Pp6f tftf] efF8f 5'Fbf xft lsg kf]N5 < tftf] efF8f]sf] tfkj|md xfd|f] 5fnfsf] tfkj|mdeGbf a9L x'G5 . 

To;}n] efF8f]af6 xfd|f] 5fnfdf tfk ;5{ / xfdLnfO{ kf]n]sf] cg'ej x'G5 . a/kmsf] tfkj|md xfd|f] 

z/L/sf] tfkj|mdeGbf sd x'G5, To;}n] a/km 5'Fbf xfd|f] 5fnfaf6 a/kmlt/ tfk ;5{ . o;}sf/0f a/km 
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a9L tfkqmd 

ePsf] j:t' 

 

 

a9L tfkqmd 

ePsf] j:t' 

sd tfkqmd 

ePsf] j:t' 

tfk 

5'Fbf xfdLnfO{ lr;f] ePsf] cg'ej x'G5 . b'O{cf]6f j:t'nfO{ ;Dks{df NofpFbf tfk hlxn] klg a9L 

tfkj|md ePsf] j:t'af6 sd tfkj|md ePsf] j:t'lt/ ;5{ . 

 

 

 

 

lrq g+= 9.3 tfk ;g]{ lbzf 

o:tf] cj:yfdf a9L tfkj|md ePsf] j:t'sf] tfkj|md 36\5 / sd tfkj|md ePsf] j:t'sf] tfkj|md 

a9\5 . 

lj|mofsnfk 9.2 

Pp6f efF8f]df 1 lunf; tftf]kfgL lng'xf];\ / csf{] efF8f]df klg Ps lunf; lr;f] kfgL lng'xf];\ . 

b'j}sf] tfkj|md gfk]/ gf]6 ug{'xf];\ . ca b'j} efF8f]sf] kfgL ld;fpg'xf];\ / ld>0fsf] tfkj|md gfk]/ gf]6 

ug{'xf];\ . ld>0fsf] tfkj|md slt eof] < o;f] lsg ePsf] xf]nf < 5nkmn ug{'xf];\ .  

tftf]kfgLsf] tfkj|md lr;f] kfgLsf] tfkj|md ld>0fsf] tfkj|md 

   

 

km/s tfkj|md ePsf] kfgLnfO{ ld;fpFbf tfk a9L tfkj|md ePsf] kfgLaf6 sd tfkj|md ePsf] 

kfgLdf ;b{5 . o;n] ubf{ ld>0fsf] tfkj|md a9L tfkj|md ePsf] kfgLeGbf sd / sd tfkj|md ePsf] 

kfgLeGbf a9L x'G5 . 

ljlzi6 tfkwf/0f Ifdtf (Specific heat capacity) 

z/L/nfO{ ;]Sg x6 jf6/ Joufdf tftf] kfgL lsg /flvPsf] xf]nf < uf8Lsf] OlGhg lr;f] ug{ klg lsg 

kfgL g} k|of]u ePsf] xf]nf < lkmsf lrofeGbf b'w lrof lsg l56f] ;]nfPsf] xf]nf < s'g} j:t'nfO{ 

ttfpFbf To;sf] tfkj|md j[l4 x'G5 . o;/L j:t'sf] tfkj|mddf x'g] j[l¢ kbfy{lkR5] km/s km/s x'G5 . 

tfk lbFbf s'g} kbfy{sf] tfkj|md sltn] a9\5 eGg] s'/f tfksf] kl/df0f, kbfy{sf] lk08 / kbfy{sf] 

k|s[lqdf e/ k5{ . b'O{ km/s kbfy{sf] a/fa/ lk08 lnP/ a/fa/ tfk lbof] eg] klg ltgLx¿df x'g] 

tfkj|md j[l4 a/fa/ x'Fb}g . o:tf] lsg ePsf] xf]nf < 
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lj|mofsnfk–9.6 

b'O{cf]6fpq} ;fOhsf ljs/ lng'xf];\ . klxnf] ljs/df 100 ml cNsf]xn / csf{]df 100 ml kfgL 

lng'xf];\ . b'j}sf] tfkj|md gfk]/ gf]6 ug{'xf];\ / plt g} aNg] l:kl/6 n]Dkn] b'j}nfO{ ttfpg'xf];\ . ca 

x/]s @ ldg]6df b'j}sf] tfkj|md gf]6 ug{'xf];\ . oLdWo] s'gsf] tfkj|md l56f] a9\of] / lsg < cjnf]sg 

ug{'xf];\/ 5nkmn u/L lgisif{ lgsfNg'xf];\ . 

kbfy{ 2 ldg]6 4 ldg]6 6 ldg]6 8 ldg]6 

cNsf]xn     

kfgL     

oL b'O{ kbfy{dWo] kfgLsf] t'ngfdf cNsf]xnsf] tfkj|md l56f] a9]sf] b]lvG5 . b'j} kbfy{sf] a/fa/ lk08 

lnP/ a/fa/ tfk lbFbf klg tfkj|md j[l4 a/fa/ gx'g'n] k|i6 kf5{ ls x/]s kbfy{sf] tfk u|x0f ug{] 

cyf{t\ tfkwf/0f ug{] Ifdtf km/s km/s x'G5 . To;}n] km/s km/s kbfy{sf] Ps lsnf]u|fd lk08sf] 

tfkj|md 1°C n] a9fpg km/s km/s tfksf] kl/df0fsf] cfjZostf k5{ . s'g} kbfy{sf] 1 lsnf]u|fd 

lk08sf] tfkj|md1°C n] a9fpg jf 36fpg cfjZos kg{] tfksf] kl/df0fnfO{ To; kbfy{sf] ljlzi6 

tfk wf/0f Ifdtf elgG5 . o;nfO{ J/kgºC PsfOdf gflkG5 . 

pbfx/0fsf] nflu Pslsnf]u|fd kfgLsf] tfkj|md 1°C n] a9fpg 4200J tfk rflxG5 t/ 1 lsnf]u|fd 

cNsf]xnsf] tfkj|md 1°C n] a9fpg 2400J tfk eP k'U5 . tnsf] tflnsfdf s]xL kbfy{sf] ljlzi6 

tfk wf/0f Ifdtf hfgsf/Lsf] nflu lbOPsf] 5 . 

kbfy{ ljlzi6 tfkwf/0f Ifdtf kbfy{ ljlzi6 tfkwf/0f Ifdtf 

n]8 -l;;f_ 

ds{/L -kf/f]_ 

rfFbL 

tfdf 

kmnfd 

cfNdf]lgod 

130J/kgºC 

140J/kgºC 

230J/kgºC 

400J/kgºC 

460J/kgºC 

900J/kgºC 

sfFr 

afn'jf 

a/km 

d6\l6t]n 

cNsf]xn 

kfgL 

670J/kgºC 

800J/kgºC 

2100J/kgºC 

2200J/kgºC 

2400J/kgºC 

4200J/kgºC 
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kbfy{sf] tfkj|md j[l4b/df ljlzi6 tfkwf/0f Ifdtfsf] dxTjk"0f{ e"ldsf x'G5 . ljlzi6 tfk wf/0f 

Ifdtf sd ePsf] kbfy{sf] tfkj|md l56f] a9\g] / 36\g] u5{ . cyf{t\ o:tf kbfy{ l56f] tfTg] / l56} 

;]nfpg] u5{g\ . ljlzi6 tfk wf/0f Ifdtf a9L ePsf] kbfy{sf] tfkj|md l9nf] a9\g] /36\g] u5{ cyf{t\ 

o:tf kbfy{ l9nf] tfTg] / ;]nfpg] u5{g\ . kfgLsf] ljlzi6 tfk wf/0f Ifdtf a9L ePsfn] of] l9nf] 

tfTg] / l9n} ;]nfpg] u5{ . kfgL l9nf] tfTg] ePsfn] uf8Lsf] OlGhg lr;f] kfg{ kfgL k|of]u ul/G5 . 

To;}u/L tftf] kfgL l56\6} g;]nfpg] ePsfn] x6jf6/ Aofudf tftf] kfgL e/]/ lhp ;]lsG5 . 

ljrf/0fLo k|ZgM kfgLsf]eGbf kf/f]sf] tfkj|mdj[l¢ l56f] x'G5 , lsg xf]nf < 

kfgLsf] ljlzi6 tfk wf/0f Ifdtf 4200 J/kg 0C 5 eg] kf/f] -ds{/L_ sf] ljlzi6 tfk wf/0f Ifdtf 

140 J/kg 0C /x]sf] 5 . kf/f]sf] ljlzi6 tfk wf/0f Ifdtf lgs} sd ePsfn] yf]/} tfk ln+bf klg 

o;sf] tfkj|md a9\5 t/ kfgLsf] ljlzi6 tfk wf/0f Ifdtf w]/} a9L ePsfn] kfgLsf] tfkj|md a9\g 

w]/} tfksf] cfjZostf x'G5 . To;}sf/0f kfgLeGbf kf/f]sf] tfkj|md j[l¢ l56f] x'G5 . 

tfksf] ;dLs/0f (Heat equation) 

zlStsf] ;l~rtLsf] l;4fGt (Law of conservation of energy) cg';f/zlSt g t l;h{gf x'G5 g t 

ljgfz g} . of] Ps¿kaf6 csf{] ¿kdf dfq hfg] u5{ . tfk klg Ps k|sf/sf] zlSt ePsfn] of] gi6 

x'Fb}g . p;f] eP tftf] j:t'nfO{ Tolts} 5f]l8lbFbf Tof] s;/L ;]nfpF5 < jf:tjdf tftf] j:t'nfO{ 

Tolts} 5f]l8lbFbf o;df ePsf] tfk jl/kl/sf sd tfkj|md ePsf j:t'df ;b{5 . cyf{t\ a9L tfkj|md 

ePsf] j:t'n] tfk u'dfpF5 eg] sd tfkj|md ePsf] j:t'n] tfk k|fKt u5{ . o:tf] cj:yfdf u'dfPsf] 

tfkzlSt / k|fKt u/]sf] jf u|x0f u/]sf] tfk zlStsf] kl/df0f a/fa/ x'G5 . 

u'dfPsf]tfk (Heat lost) = u|x0f u/]sf] tfk (Heat gained) 

s'g} klg j:t'n] u'dfPsf] jf k|fKt u/]sf] tfksf] kl/df0f To; j:t'sf] lk08, ljlzi6 tfk wf/0f Ifdtf 

/ tfkj|mddf cfpg] kl/jt{gdf e/ kb{5 . dfgf}F j:t'n] tfk lnPsf] jf lbPsf] Ö Q, ljlzi6 tfkwf/0f 

Ifdtf Ö S / tfkj|md km/s Ö dt 5g\ .  

xfdLnfO{ yfxf 5, 

s'g} j:t'n] u'dfPsf] jf u|x0f u/]sf] tfksf] kl/df0f To; j:t'sf] lk08;Fu ;dfg'kflts x'G5 . 

Q  m………..(i) 

s'g} j:t'n] u'dfPsf] jf u|x0f u/]sf] tfksf] kl/df0f To; j:t'sf] tfkj|mddf cfPsf] km/s;Fu 

;dfg'kflts x'G5 . 

Q  dt………..(ii) 
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;dLs/0f (i) / (ii) nfO{ ldnfpFbf 

Q  mdt 

 Q = Smdt 

hxfF 'S'Pp6f cr/ ;ª\Vof xf] . h;nfO{ ljlzi6 tfk wf/0f Ifdtf elgG5 . 

Q = mSdt   

j:t'n] u'dfPsf] jf u|x0f u/]sf] tfksf] kl/df0f To; j:t'sf] lk08, ljlzi6 tfkwf/0f Ifdtf / 

tfkj|mddf cfPsf] cGt/sf] u'0fgkmn;Fu a/fa/ x'G5 . o;nfO{ g} tfksf] ;dLs/0f elgG5 . of] 

;dLs/0f tfk;DaGwL ul0ftLo ;d:of xn ug{ k|of]u ul/G5 . 

ul0ftLo ;d:of 

pbfx/0f– 1 

rfFbLsf] ljlzi6 tfkwf/0f Ifdtf 230J/kg°C 5 eg] 10kg rfFbLsf] tfkj|md 7°C n] a9fpg slt tfk 

rflxPnf < 

lbOPsf], 

tfksf] kl/df0f (Q) = ? 

lk08 (m) = 10 kg 

tfkj|mddf j[l4 (dt) = 7°C 

ljlzi6 tfkwf/0f Ifdtf (S) = 230 J/kg°C 

;"qcg';f/, 

Q = mSdt 

= 10 × 230 × 7  

= 16,100 J 
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pbfx/0f– 2 

25°C df /x]sf] 20 kg kfgLdf 420 kJ tfk lbFbf kfgLsf] tfkj|md slt x'G5 < -kfgLsf] ljlzi6 tfk 

wf/0f Ifdtf = 4200 J/kg°C) 

lbOPsf], 

tfksf] kl/df0f (Q) = 420 KJ = 420 × 1000 = 4,20,000 J 

kfgLsf] lk08 (m) = 20 kg 

kfgLsf] ljlzi6 tfk wf/0f Ifdtf -s_ Ö 4200 j/kg0C 

tfkj|mddf cGt/ (dt) = ? 

;"qcg';f/, 

Q = mSdt 

4,20,000 = 20 × 4200 × dt 

or, 84000 × dt = 4,20,000 

dt = 
420000

84000
  

 = 5°C 

kfgLsf] gofF tfkj|md = ;'?sf] tfkj|md ± tfkj|md j[l4 

    = 25°C + 5°C 

    = 30°C 

pbfx/0f– 3 

;'?sf] tfkj|md80ºC ePsf] 20 kg kfgL / 20°C sf] 30 kg kfgLnfO{ ld;fpFbf ldl>t kfgLsf] tfkj|md 

slt xf]nf < -kfgLsf] ljlzi6 tfk wf/0f Ifdtf = 4200J/kg°C 5_ 

tftf]kfgL 

lk08 (m1) = 20 kg 

;'?sf] tfkj|md (T1) = 80°C 

clGtd tfkj|md = T dfgf}F 
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ljlzi6 tfkwf/0f Ifdtf (S) = 4200 J/kg°C 

tftf]kfgLn] tfk 5f]8\5 , 

To;}n] tfk 5f]8]sf] (Q)  = m1 × S × (T1 – T) 

    = 20 × 4200 (80 – T) 

lr;f]kfgL 

lk08 (m2) = 30 kg 

;'?sf] tfkj|md(T2) = 20°C 

ljlzi6 tfkwf/0f Ifdtf (S) = 4200 J/kg°C 

clGtd tfkj|md= T dfgf}F 

lr;f] kfgLn] tfk u|x0f u5{, 

t;y{ tfk lnPsf] (Q)  = m2 × S × (T – T2) 

    = 30 × 4200 (T – 20) 

xfdLnfO{ yfxf 5, 

tfk lbPsf]  tfk lnPsf] 

20 × 4200 × (80 – T) = 30 × 4200 (T – 20) 

1600 – 20T = 30T – 600 

1600 + 600 = 30T + 20T 

2200 = 50T 

2200

50
 = T  

T = 44°C 

kfgLsf] ld>0fsf] tfkj|md44°C x'G5 . 

 

 



199 

ydf{]ld6/ (Thermometer) 

j:t'sf] tfkj|md gfKg] pks/0fnfO{ ydf{]ld6/ elgG5 . xfdLn] :kz{åf/f j:t' tftf] jf lr;f] s] 5 egL 

yfxf kfpg ;S5f}F t/ To;sf] tftf]kg jf lr;f]kg slt xf] :kz{af6 dfkg ug{ ;lsFb}g . o;sf nflu 

ydf{]ld6/ cfjZos kb{5 . ydf{]ld6/ zAb lu|s efiffaf6 cfPsf] xf] . h;df ydf{]g (Thermon) 

eg]sf] tftf] / d]6«f]g (Metron) eg]sf] gfKg' (Measure) xf] . 

;fwf/0f k|of]zfnf ydf{]ld6/ 

 

lrq g+= 9.4 ydf{]ld6/ 

;fwf/0f k|of]uzfnf ydf{]ld6/df Pp6f sfFrsf] gnLleq dl;gf] s]l;sf gnL (Capillary tube) 

/flvPsf] x'G5 . s]lzsf gnLsf] Ps 5]p aGb x'G5 eg] csf{] 5]p s]xL km's]sf] x'G5 . s]l;sf gnLsf] 

km's]sf] 5]pnfO{ aNa (Bulb) elgG5 . aflx/sf] tfk ;lhn} leqlt/ ;g{ ;sf];\ eGg] p2]Zon] aNasf] 

aflx/L efu kftnf] sfFrn] agfOPsf] x'G5 . aNadf t/n kbfy{ /x]sf] x'G5 . ha aNa tftf] j:t'sf] 

;Dks{df cfpF5 o;leqsf] t/n kbfy{ -ds{/L_ tfT5 / o;sf] k|;f/ x'G5 -cfotg a9\5_ . cfotg 

a9]kl5 aNaleqsf] t/n kbfy{ s]l;sf gnLdf dflylt/ r9\g yfN5 . s]l;sf gnLleq kf/f] h'g 

ljGb'df k'U5, sfFrsf] gnLdf clª\st ul/Psf cª\ssf] cfwf/df pSt j:t'sf] tfkj|md gflkG5 . o; 

ydf{]ld6/df –10°C b]lv 110°C ;Dd cª\sx¿ clª\st ul/Psf] x'G5 . ydf{]ld6/n] ttfpFbf t/n 

kbfy{sf] cfotg a9\5 eGg] l;4fGtsf] cfwf/df sfd u5{ . s]l;sf gnLleq tndfly ubf{ ydf{]ld6/ 

leqsf] t/n kbfy{ sfFrsf] gnLdf 6fFl;b}g .  

ydf{]d]l6«s lnlSj8-ydf{]ld6/df k|of]u x'g] t/n j:t'_ M  

ydf{]ld6/df t/n kbfy{sf] ¿kdf ds{/L -kf/f]_ / cNsf]xn k|of]u ug{] ul/Psf] 5 .  

ydf{]ld6/df t/n kbfy{sf] ¿kdf k|of]u x'g] kf/f] (Mercury) / cNsf]xnsf cfcfkm\gf ljz]iftf / 

pkof]lutf 5g\ .  

cNsf]xn M cNsf]xn sf]7fsf] tfkj|mddf t/n cj:yfdf /xg] of}lus xf] . tfkj|md j[l4 x'Fbf o;sf] 

kf/f]eGbf nueu ^ u'0ff l56f] cfotg j[l4 x'G5 . of] kbfy{ –117°C df hD5 eg] 78°C pDnG5 . 

o;sf] pDng] tfkj|md sd ePsfn] cNsf]xn ydf{]ld6/ pRr tfkj|md gfKg k|of]u x'Fb}g t/ hDg] 

ds{/L 

aNa 

Soflkn/L gnL :6]d 
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tfkj|mdlgs} sd (–117°C) ePsfn] Go"g tfkj|md gfKg of] pko'St x'G5 . To;}sf/0f lxdfn cf/f]xLn] 

;fydf cNsf]xn ydf{]ld6/ n}hfG5g\ . /ªsf] ld>0f k|of]u ul/Psf] x'gfn] tfkj|md gfKbf s]; gnLdf 

cNsf]xnsf] ;tx ;lhn} b]Vg ;lsG5 . 

kf/f] (Mercury) M kf/f] sf]7fsf] tfkj|mddf t/n cj:yfdf /xg] wft' xf] . ljlzi6 tfk wf/0f Ifdtf 

sd ePsfn] tfk u|x0f ubf{ o;sf] tfkj|md j[l4 ;lhn} x'G5 . ;fy} o;df Psgfzn] tfkj|md j[l4 x'g] 

ePsfn] ydf{]ld6/df k|of]usf nflu of] pko'St dflgG5 . ds{/Lsf] pDng] tfkj|md 357°C / hDg] 

tfkj|md –39°C x'G5 . of] ydf{]ld6/n] clt Go"g tfkj|md (-39OC eGbf sd) gfKg pko'St dflgFb}g . 

rfFbLh:t} 6Nsg] wft' ePsfn] tfkj|md gfKbf o;nfO{ s]zgnLdf ;lhn} b]Vg ;lsG5 . 

;fwf/0f ydf{]ld6/sf] Soflna|];g (Calibration of Thermometer) 

ydf{]ld6/ -tfkdfks oGq_ df :s]ncg';f/ tfkj|mdsf cª\sx¿ clª\st ug{] -lgwf{/0f ug{]_ sfo{nfO{ 

ydf{]ld6/sf] Soflna|];g (Calibration of Thermometer) elgG5 . ydf{]ld6/af6 tfkj|md gfKg 

o;sf] Soflna|];g x'g h?/L x'G5 . ydf{]ld6/sf] Soflna|];g ubf{ ;a}eGbf klxn] b'O{cf]6f crn 

ljGb'x¿ lgwf{/0f ug{'kb{5 . tL ljGb'x¿nfO{ dflyNnf] crn ljGb' / tNnf] crn ljGb' elgG5 . 

dflyNnf] crn ljGb' (Upper fixed point) 

k|fdfl0fs jfo'd08nLo rfk (760 mmHg) df z'4 kfgLsf] pDng] tfkj|md lglZrt x'G5 . k|fdfl0fs 

jfo'd08nLo rfkdf z'4 kfgLsf] pDng] tfkj|mdnfO{ dflyNnf] crn ljGb' elgG5 . ;]lG6u|]8 :s]ndf 

dflyNnf] crn ljGb' 100°C x'G5 eg] km/]gxfO6 :s]ndf of] 212°F x'G5 . To;}u/L s]lNeg :s]ndf 

o;sf] dfg 373K x'G5 . 

lj|mofsnfk – 9.3 

Pp6f /fpG8 a6D8 Snf:s (R. B. Clask) df cfwfhlt kfgL eg{'xf];\ / b'O{cf]6fKjfn ePsf] ss{n] 

km\nf:ssf] d'v aGb ug{'xf];\ . ss{sf] Pp6f Kjfnaf6 Soflna|];g ug{'kg{] ydf{]ld6/ oGq 3';fpg'xf];\ / 

csf]{ Kjfnaf6 Pp6f 'L' cfsf/sf] gnL 3';fpg'xf];\ / lrqdf b]vfPe}mF pks/0f h8fg ug{''xf];\ . ca 

km\nf:ssf] kfgLnfO{ ttfpg'xf];\ . kfgL pDn]kl5 ha kf/f]sf] tfkj|md a9]/ Pp6f lglZrt ljGb'df 

k'u]/ l:y/ x'G5 . Tof] ljGb'nfO{ lrx\g nufpg'xf];\ . of] ljGb' g} dflyNnf] crn ljGb' xf] .  
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lrq 9.5dflyNnf] crn ljGb' 

tNnf] crn ljGb' (Lower Fixed Point) 

k|fdfl0fs jfo'd08nLo rfk (760 mmHg) df z'4 kfgLsf] hDg] tfkj|md lglZrt x'G5 . csf{] zAbdf 

k|fdfl0fs jfo'd08nLo rfk (760 mmHg) df z'4 a/kmsf] kUng] tfkj|md lglZrt x'G5 . k|fdfl0fs 

jfo'd08nLo rfkdf z'4 a/kmsf] kUng] tfkj|mdnfO{ tNnf] crn ljGb' elgG5 . ;]lG6u|]8 :s]ncg';f/ 

tNnf] crnljGb' 0°C x'G5 eg] km/]gxfO6 :s]ncg';f/ of] ljGb' 32°F x'G5 . To;}u/L s]lNeg :s]ndf 

tNnf] crn ljGb' a/fa/ 273K x'G5 . 

lj|mofsnfk– 9.4 

Pp6f kmg]ndf a/kmsf] 6'j|mfx¿ xfNg'xf];\ / To;df Soflnj|];g ug{'kg{] ydf{]ld6/ 3';fpg'xf];\ . ca 

;f]nLnfO{ :6\of08df /fvL lrqdf b]vfPh:t} u/L pks/0fx¿ h8fg ug{'xf];\ . s]xL If0fkl5 a/km 

kUnb} hfFbf ydf{]ld6/leqsf] kf/f] Pp6f ljGb'df k'u]/ l:y/ x'G5 . Tof] ljGb' g} z'4 a/kmsf] kUng] 

ljGb' xf] . o;nfO{ tNnf] crn ljGb' elgG5 . 

df]gf]ld6/ 

8an jfN; 

aNadf jfo'd08nLo 

rfk 

plDn/x]sf] kfgL 

jfkm lgisfzg 
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lrq 9.6tNnf] crn ljGb' 

dflyNnf] crn ljGb' / tNnf] crn ljGb' kQf nfu]kl5 tL b'O{ ljGb'larsf] efunfO{ :s]ncg';f/ 

a/fa/ lglZrt v08x¿df afFl8G5 . k|To]s 1 efu a/fa/ 1°C x'G5 . ;]lN;o; :s]nsf nflu tL b'O{ 

ljGb'larsf] efunfO{ a/fa/sf 100 v08df afFl8G5 eg] km/]gxfO6 :s]nsf nflu 180 a/fa/ v08df 

afFl8G5 . o;sf] k|To]s 1 efu a/fa/ 1°F x'G5 . 

ydf{]ld6/sf] k|sf/ / pkof]lutf (Types of thermometer and their uses) 

lxhf]cfh agfj6 / pkof]lutfsf] lx;fan] w]/} k|sf/sf ydf{]ld6/x¿ pknAw 5g\ . s]xL k|sf/sf 

ydf{]ld6/sf] 5f]6f] rrf{ oxfF ul/G5 . 

-s_  lSnlgsn ydf{]ld6/ (Clinical thermometer) 

dflg;sf] z/L/sf] tfkj|md gfKg k|of]u ul/g] ydf{]ld6/nfO{ lSnlgsn ydf{]ld6/ elgG5 . of] 

ydf{]ld6/ c:ktfndf 8fS6/åf/f k|of]u x'g] x'Fbf 8fS6/sf] ydf{]ld6/ (Doctor's thermometer) 

klg elgG5 . of] ydf{]ld6/ ;]lN;o; :s]n tyf km/]gxfO6 :s]ndf kfOG5 . ;]lN;o; :s]nsf] 

lSnlgsn ydf{]ld6/df 35°C b]lv 42°C ;Ddsf cª\s cª\lst ul/Psf] x'G5 eg] km/]gxfO6 

:s]nsf] lSnlgsn ydf{]ld6/df 94°F b]lv 108°F ;Ddsf cª\scª\lst ul/Psf] x'G5 . :j:y 

dflg;sf] z/L/sf] tfkj|md 37°C jf 98.6°F x'G5 . o; ydf{]ld6/df aNaeGbf dfly ;fF3'/f] 

z'4 a/km 
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3fF6L x'G5 . o; 3fF6Ln] tfkj|md gfKbf s]lzsf gnLdf r9]sf] kf/f]nfO{ cfkm}F aNadf kms{g 

lbFb}g, h;n] ubf{ z/L/af6 ydf{]ld6/ lems]/ tfkj|md k9\g ;lhn}  

;lsG5 . gnLdf r9]sf] kf/f]nfO{ aNadf kmsf{pg xftn] em8\sfg{'k5{ . 

 

 

lrq g+= 9.7 lSnlgsn ydf]{ld6/ 

 l8lh6n lSnlgsn ydf{]ld6/  

lxhf] cfh lSnlgsn ydf{]ld6/sf] ¿kdf l8lh6n ydf{]ld6/ klg pknAw 5g\ . oL ydf{]ld6/df 

z/L/sf] tfkj|md ;f]em} cª\sdf k|fKt ug{ ;lsG5 . 

kf/f] jf cNsf]xnsf] ;txnfO{ gnLdf cª\lstcª\s;Fu 

h'wfpg h?/t kb{}g . l8lh6n ydf{]ld6/df tfkj|md 

Pn;L8L l8:Kn] (LCD display)dfcª\ssf] ¿kdf 

b]vf k5{ . lxhf] cfh cnfd{ (Alarm) ;lxtsf 

l8lh6n ydf{]ld6/ klg pknAw 5g\ . o;af6 ;lhnf], l56f] / ;xL glthf kfpg ;lsG5 . 

 lj|mofsnfk–9.3 

glhs}sf] x]Nykf]:6 jf lSnlgsdf uP/ ds{/L tyf l8lh6n ydf{]ld6/af6 sDtLdf % hgf 

;fyLsf] tfkj|md Ps Ps u/L gfKb} l6kf]6 ug{'xf];\ . b'O{6f km/s ydf{]ld6/af6 gflkPsf] 

tfkj|md t'ngf ug{'xf];\ . 

Thermometer 

Reading 

ydf{]ld6/sf] cª\s 

Student 1 

klxnf] 

ljBfyL{ 

Student 2 

bf];|f] 

ljBfyL{ 

Student 3 

t];|f] 

ljBfyL{ 

Student 4 

rf}Fyf] 

ljBfyL{ 

Student 5 

kfFrf}+ 

ljBfyL{ 

Clinical 

Thermometer 

lSnlgsn ydf{]ld6/ 

bf];|f] 

ljBfyL{ 

    

;fF3'/f] 3fF6L 

z/L/sf] ;fdfGo tfkqmd 

Unf;sf] gnL 
ds{/L 

lrq g+= 9.8 l8lh6n ydf]{ld6/ 
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Digital 

Thermometer 

l8lh6n ydf{]ld6/ 

     

-v_ /]l8o;g ydf{]ld6/ (Radiation Thermometer) 

OGk|mf/]8 ydf{]ld6/ o:tf] vfnsf] ydf{]ld6/ xf], h;n] j:t'af6 

kms{]/ cfPsf] OGk|mf/]8 /]l8o;gnfO{ dfkg u/L tfkj|mdnfO{ 

l8lh6n ¿k -cª\s_df b]vfpF5 . of] ydf{]ld6/nfO{ n]h/ 

ydf{]ld6/ jf ggsG6\ofS6 ydf{]ld6/ jf 6]Dk]/]r/ ug klg eGg] 

ul/G5 .  

 

lrq g+= 9.9 yd{n ug 

 of] pks/0f j:t'nfO{ g5f]Osg 6f9}af6 j:t'sf] ;txsf] tfkj|md gfKg ;Sb5 . 

of] ydf{]ld6/df Pp6f n]G; /x]sf] x'G5 h;n] tfkj|md hfFRg'kg{] j:t'÷JolStaf6 cfPsf] yd{n 

/]l8o;gnfO{ l86]S6/df k7fpF5 . l86]S6/n] /]l8oG6 kfj/nfO{ ljB'tLo ;ª\s]tdf kl/0ft u5{ / 

Tof] tfkj|mdsf] PsfOsf] ¿kdf b]vf -l8:Kn]_ u5{ . 

j:t'sf] ;Dks{df gcfO{ tfkj|md gfKg ;Sg] ePsfn] yd{n uG; sf]le8 ;ª\j|md0fsf] a]nf 

ljleGg sfof{nodf k|j]z cl3 z/L/sf] tfkj|md gfKg k|of]u ul/of] . of] vfnsf pks/0f Ps 

7fpFaf6 csf{] 7fpFdf nfg / k|of]u ug{ ;d]t ;lhnf] x'G5 . oL ydf{]ld6/n] j:t'af6 5f]l8Psf] 

Electromagnetic radiation sf] dfkg u5{ . 

hfgL /fvf}+M 

k|f/Desf] ydf]{ld6/df Pp6f gnLdf kfgL /fv]/ To;sf] dfly / tnsf] rfnaf6 tfkj|md gflkGYof] . 

w]/} prfOdf jfo'd08nLo rfksf sf/0f kfgLsf] ;txdf km/s kg]{ ePsfn] ydf]{ld6/leq kfgLsf] 

7fpFdf cs}{ t/n kbfy{sf] cfjZostf cfOk¥of] . o;} ;d:ofnfO{ ;Daf]wg ug{ ;qf}+ ztfAbL kfgLsf] 

7fpFdf cNsf]xn k|of]u ug]{ sfd Uolnlnof]n] ;'? u/]sf lyP .  

zAbfy{÷zAbfjnL 

kbfy{sf] k|;f/0f  M tfksf] sf/0f kbfy{sf] cfotg a9\g'  

tfk    M kbfy{sf] c0f'x¿sf] ultzlStsf] of]u 
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tfkj|md  M kbfy{sf] tftf]kg jf lr;f]kgsf] dfkg 

ydf]{ld6/  M  tfkj|md gfKg] pks/0f 

Sofnf]l/ld6/  M tfk gfKg] pks/0f  

o; kf7df tkfO{FFn] s] s] l;Sg'eof] < cEof; ug'{xf];\ M 

1. ;xL hjfkmdf uf]nf] 3]/f nufpg'xf];\ M 

 -s_ tfkj|mdsf] SI unit tnsf dWo] s'g xf] < 

  (i) km/]gxfO6  (ii) ¥o'd/ (iii) s]lNeg (iv) ;]lG6u|]8 

 -v_ Ps Sofnf]/L a/fa/ slt h'n x'G5 < 

  (i) 2.4 J  (ii) 4.2 J (iii) 4.8 J (iv) 8.4 J 

 -u_ cNsf]xnsf] pDng] tfkj|md slt xf] < 

  (i) 78°C  (ii) 540°C (iii) 100°C (iv) 357°C 

 -3_ tfksf] kl/df0f / j:t'sf] lk08lar s:tf] ;DaGw /x]sf] 5 < 

  (i) ;dfg'kflts (ii) Jo'Tj|mdfg'kflts (iii) a/fa/  (iv) ;DaGw 5}g 

 -ª_ km/]gxfO6 :s]ncg';f/ dflgPsf] z/L/sf] tfkj|md slt x'G5 < 

  (i) 273°F  (ii) 100°F  (iii) 37°F (iv) 98.6°F 

2. km/s n]Vg'xf];\ M 

 -s_  lSnlgsn ydf]{ld6/ / k|of]uzfnf ydf{]ld6/  

 -v_  tfk / tfkj|md 

 -u_  ds{/L ydf]{ld6/ / cNsf]xn ydf{]ld6/ 

3. tnsf k|Zgx¿sf] hjfkm lbg'xf];\ M 

 -s_ tfk s]nfO{ elgG5 < o;sf] P;cfO{ PsfO n]Vg'xf];\ . 

 -v_ tfksf s'g} # cf]6f c;/ n]Vg'xf];\ . 

 -u_ tfkj|md s]nfO{ elgG5 < o;sf] P;cfO{ PsfO s] xf] < 

 -3_ ydf{]ld6/ s]nfO{ elgG5 < ;fwf/0f ydf{]ld6/sf] agfj6 s:tf] x'G5 < 
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 -ª_ l8lh6n ydf{]ld6/ eg]sf] s] xf] < o;n] s;/L sfd u5{ < 

 -r_  k|of]uzfnf ydf]{ld6/ s]nfO{ elgG5 < o;df sltb]lv slt;Dd cª\scª\lst ul/Psf] x'G5 < 

 -5_  ljlzi6 tfkwf/0f Ifdtfsf] kl/efiff / PsfO n]Vg'xf];\ . 

 -h_  tfksf] ;dLs/0f eg]sf] s] xf] < 

 -em_  kf/f]sf] ljlzi6 tfkwf/0f Ifdtf 140 J/kg°C 5 eGgfn] s] a'em\g'x'G5 < 

 -`_  c0f'x¿sf] sDkg / tfkj|mdlar s:tf] ;DaGw 5 < 

 -6_ /]l8o;g ydf{]ld6/ s]nfO{ elgG5 < o;n] s;/L sfd u5{ < 

4. sf/0f lbg'xf];\ M 

 -s_ plDn/x]sf] kfgLsf] tfkj|md gfKg cNsf]n ydf{]ld6/ k|of]u x'Fb}g . 

 -v_ kfgLsf]] tfkj|mdl9nf] 36a9 x'G5 t/ ds{/Lsf] tfkj|md 36a9 l56f] l56f] x'G5 . 

 -u_ ydf{]d]l6«s t/nsf] ¿kdf ds{/Lsf] k|of]u ul/G5 . 

 -3_ lxdfn cf/f]xLn] ;fydf cNsf]xn ydf{]ld6/ n}hfG5g\ . 

 -ª_ OlGhg lr;f] kfg{ kfgL k|of]u x'G5 . 

 -r_  x6jf6/ Aofudf tftf] kfgL /flvG5 . 

 -5_  lSnlgsn ydf{]ld6/sf] aNadfly ;fF3'/f] 3fF6L agfOPsf] x'G5 . 

 -h_  udL{df kfgL lr;f] /fVg df6f]sf] efF8f] k|of]u ul/G5 . 

-em_  lbpF;f] ;d'b|af6 hldglt/ xfjf axG5 eg] /ftdf hldgaf6 ;d'b|lt/ xfjf axG5 . 

&=  lbPsf] lrq x]/L ;f]lwPsf k|Zgx¿sf] hjfkm lbg'xf];\ M 

  (i) c0f'x¿sf] cf};t ultzlSt lgsfNg'xf];\ . 

 (ii)  o;df tfk lbFbf c0f'x¿sf] cf};t ult zlStdf s] c;/ k5{ < 

 

 

 

 

5J 2J 

3J 6J 

4J 
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5. lbPsf] lrq cjnf]sg ug{'xf];\ / tn ;f]lwPsf k|Zgsf] hjfkm lbg'xf];\ M 

  

 (i)  of] lrq s] sf] xf] < 

 (ii)  of] pks/0fsf] sfd ug{] l;4fGt s] xf] < 

 (iii)  o;leq s'g kbfy{ /flvPsf] x'G5 < 

6. tnsf] tflnsf x]/L ;f]lwPsf k|Zgx¿sf] hjfkm lbg'xf];\ M 

kbfy{ A B C 

ljlzi6 tfkwf/0f Ifdtf 400J/kg°C 900J/kg°C 230J/kg°C 

(i) olbA,B / C sf] a/fa/ lk08 lnP/ a/fa/ tfk lbOof] eg] s'g kbfy{sf] tfkj|md

 ;a}eGbf a9L x'G5 / lsg < 

(ii) olb oL ltgcf]6fkbfy{sf] a/fa/ lk08sf uf]nfsf] tfkj|md a/fa/ 5 eg] s'g kbfy{sf] 

 uf]nfdf ;a}eGbf sd tfk zlSt x'G5 < 

(iii) tL kbfy{sf] 1kg sf] uf]nfnfO{ a/fa/ tfkj|md;Dd ttfP/ d}gsf] :nfadfly /fVg] xf] 

 eg] s'g kbfy{sf] uf]nf ;a}eGbf ulx/f] hfG5 / lsg < 

(iv) kbfy{ B sf] 2 kg lk08sf] tfkj|md 10°C a9fpg slt tfk lbg'knf{ . [18000J] 

7. lgDg ul0ftLo ;d:ofx¿ xn ug{'xf];\ M 

-s_ tfdfsf] ljlzi6 tfkwf/0f Ifdtf 400 J/kg°C 5 . olb 5 kg sf] tfdfsf] uf]nfnfO{ 

 25°C af6 75°C ;Dd ttfpg' 5 eg] slt tfk rflxPnf <[1,00,000 J] 

-v_ 5 kg P]n'ldlgodsf] tfkj|md 20°C n] a9fpg slt tfk rflxG5 < Pn'ldlgodsf] 

 ljlzi6 tfkwf/0f Ifdtf 900 J/kgºC   [90,000 J] 
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-u_ wft'sf] 2 kg sf] Pp6f uf]nfsf] tfkj|md 20°C 5 olb pSt uf]nfdf 8000 J tfk 

 a9fof] eg] uf]nfsf] gofF tfkj|md slt xf]nf < -wft'sf] ljlzi6 tfkwf/0f Ifdtf  

 400 J/kg°C 5 ._       [30°C] 

-3_ s'g} wft'sf] 5 kg sf] 6'j|mfnfO{ 20°C af6 50°C ;Dd ttfpg 60,000 J tfk cfjZos 

 k5{ eg] wft'sf] ljlzi6 tfkwf/0f Ifdtf slt xf]nf < [4000 J/kg°C] 

-ª_ kfgLsf] ljlzi6 tfkwf/0f Ifdtf 4200 J/kg°C 5 . olb 75°C tfkj|mdsf] 20 kg kfgL 

 15°C sf] 10 kg kfgL;Fu ld;fpFbf kfgLsf] ld>0fsf] tfkj|md slt xf]nf <  [55°C] 

-r_  10°C /x]sf] 500 gm sf] kmnfdsf] 8Nnf]df 9200 J tfk lbFbf 8Nnf]sf tfkj|md slt 

 k'U5 < -kmnfdsf] 8Nnf]sf] ljlzi6 tfkwf/0f Ifdtf = 460 J/kg°C_  [50°C] 

-5_ 1000 W sf] lx6/df 20 kg kfgLnfO{ 30 ldg]6 ttfpFbf kfgLsf] tfkj|md slt k'Unf <

 kfgLsf] ;'?sf] tfkj|md 15°C 5 .     [36.42°C] 

kl/of]hgf sfo{  

1. a/fa/ ;fOhsf @ cf]6fljs/ A / B lng'xf];\ . klxnf] ljs/df 100 ml kfgL / bf];|f] ljs/df 

 100 ml b'w xfNg'xf];\ . ca b'j} ljs/df l:kl/6 NofDkaf6 tfk lbg'xf];\ / b'j}sf] tfkj|md nueu 

 80°C u/fpg'xf];\ . ca tfk x6fpg'xf];\ / k|To]s @ ldg]6df b'a}sf] cnu cnu tfkj|md gfKb} 

 hfg'xf];\ / l6Kg'xf];\ . b'w / kfgLdWo] s'g l56f] ;]nfpF5 < 5nkmn u/L lgisif{ lgsfNg'xf];\ . 

2. km/s km/s lk08sf @ cf]6f kmnfdsf uf]nf lng'xf];\ . ca b'j} uf]nfnfO{ cfuf]df /ftf] x'g] 

 u/L ttfpg'xf];\ / b'j}nfO{ km/s km/s efF8f] /x]sf] d}gsf] :nfadf xfNg'xf];\ . ;fgf] / 

 7'nf]dWo] s'g uf]nfn] a9L d}g kufN5 < o:tf] lsg ePsf] xf]nf < 5nkmn u/L lgisif{ 

 lgsfNg'xf];\ . 

 

 

 

 

 

 

 



209 

 

 

 

 

 

 

 

 

 

 

 

kl/ro 

kfgLdf 9'ª\uf xfGbf o;sf] ;txdf s;/L nx/ k}bf x'G5 < Wjlg Ps 7fpFaf6 csf]{ 7fpF;Dd s;/L  

k'U5 < t/ª\u eg]sf] s] xf] < of] s;/L k}bf x'G5 < t/ª\usf] k|;f/0f s;/L x'G5 < xfd|f] b}lgs 

hLjgdf k|of]u x'g] s'g s'g pks/0f t/ª\u;Fu ;DalGwt 5g\ < o; kf7df xfdL t/ª\u eg]sf] s]  

xf] < of] s;/L k}bf x'G5 < b}lgs hLjgsf] t/ª\usf] s] dxŒj 5 < Wjlg / k|sfz s] s:tf t/ª\u x'g\ 

< t/ª\u slt vfnsf x'G5g\ < t/ª\usf] cfj{tg, k/fjt{g, k"0f{ cfGtl/s k/fjt{g, ljR5]bg h:tf 

ljifox¿sf] af/] cWoog ug]{5f}F . o;afx]s oL ljifoj:t';Fu ;DalGwt lj|mofsnfk, k|of]ufTds tyf 

kl/of]hgf sfo{x¿ o; kf7df /x]sf 5g\ . 

    

   /]l8of]         l6eL   aNa      PS;/] 

lrq 10.1 

t/ª\u (Waves) 

 

ljlzi6 p2]Zo (Specific Objectives) 
 

o; kf7sf] cGTodf lzIffyL{x¿ lgDg s'/fdf ;Ifd x'g'x'g]5 M 

!=  t/ª\unfO{ kl/eflift ug{ / To;sf] k|sf/ atfpg  

@= t/ª\usf] cfjt{gsf lgod atfpg / k|of]u u/L b]vfpg  

#= k|sfzsf] ljR5]bg k|bz{g ug{  

$= n]G;n] agfpg] cfj[lQx¿sf] /]vf lrq sf]g{ / cfj[lQsf] k|s[lt atfpg  

%= b"/b[li6 / cb"/b[li6sf] lrq sf]g{ / ltgdf leGgtf atfpg  

kf7 

!) 
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lj|mofsnfk 10.1 

Pp6f zfGt kf]v/Ldf ;fgf] 9'ª\uf xfGg'xf];\ / cjnf]sg ug{'xf];\ . 9'ª\uf xflgPsf] 7fpFaf6 kfgLdf s] 

x'G5 < 9'ª\uf v;]sf] 7fpFaf6 kfgLsf] ;txdf nx/ k}bf x'G5g\ / tL nx/ k}bf ePsf] 7fpFaf6 

aflx/lt/ k|;fl/t x'G5g\ . 

 

lrq 10.2 : kfgLdf k}bf ePsf t/ª\u 

lj|mofsnfk 10.2 

Pp6f efF8f] -af6f_ df cfwf hlt kfgL /fVg'xf];\ . To;df 

Pp6f sfuhsf] 8'ª\uf /fVg'xf];\ . ca kfgLsf] ;txdf 

xftsf] cf}Fnfn] lxsf{P/ nx/ l;h{gf ug{'xf];\ / 8'ª\ufsf] 

rfnsf] cjnf]sg ug{'xf];\ . 

kfgLdf nx/ rNb} ubf{ ToxfF /fv]sf] 8'ª\uf oyf:yfgdf 

nx/;Fu} -kfgLsf c0f';Fu}_ tn dfly rN5 . 

o:tf] cj:yfdf kfgLdf b]lvg] nx/x¿t/ª\u x'g\ . xfd|f] 

b}lgs hLjgdf xfdL ljleGg t/ª\ux¿;Fu ;fIffTsf/ 

u/L/x]sf x'G5f}F . jf:tjdf xfdL o:tfljleGg vfn] t/ª\ux¿n] 3]l/Psf 5f}F . xfd|f] jl/kl/ /x]sf 

k|sfz, tfk, Wjlg ;a} t/ª\u x'g\ . /]l8of], 6]lnlehg h:tf ;~rf/sf ;fwg t/ª\uaf6 k|;fl/t  

x'G5g\ . 3/df x'g] OG6/g]6 -jfOkmfO_ /fp6/, l6eL, Pc/ slG8;g cflbsf] l/df]6 sG6«f]n/ cflbn] klg 

t/ª\u 5f]8]/ sfd ul//x]sf x'G5g\ .ca xfdL ljrf/ u/f}F . t/ª\u s]nfO{ elgG5 <t/ª\u Ps 7fpFaf6 

csf]{ 7fpFdf s;/L ;b{5g\ < 

dflysf pbfx/0fdf h'g nx/ Ps 7fpFaf6 csf{] 7fpFdf uPsf] b]lvG5, Tof] jf:tjdf kfgLsf c0f' 

geP/ zlSt dfq k|;fl/t ePsf] xf] . oxfF zlSt Pp6f k]l/of]l8s ljrngsf] ¿kdf k|;fl/t x'G5 . 

zlSt Ps 7fpFaf6 csf{] 7fpFdf k|;fl/t x'g] zlStsf] dfu{nfO{ t/ª\u(Wave)elgG5 . 

lrq 10.3 
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t/ª\u k|;f/0f x'Fbf dfWodsf c0f'x¿df x'g] sDkg / t/ª\u k|;f/0fsf] lbzfsf] cfwf/df t/ª\unfO{ @ 

k|sf/df ljefhg ug{ ;lsG5 . tL x'g\– cg'k|:y t/ª\u / cg'4}o{ t/ª\u . 

cg'k|:y t/ª\u / cg'4}o{ t/ª\u 

lj|mofsnfk 10.3 

gfOgnsf] Pp6f 8f]/LnfO{ leQfdf afFw]/ hf]8n] em8\sfg{'xf];\ ca To;sf c+zsf] rfn / t/ª\u 

k|jflxt ePsf] lbzf x]g{'xf];\ . s] b]Vg'eof] < 

 

 

    lrq g+= 10.48f]/Ldf k}bf x'g] t/ª\u     lrq 10.5 cg'k:y t/ª\u 

8f]/LnfO{ em8\sfbf{ o;sf c+z tndfly rn]sf] b]lvG5g\ cyf{t\ sDkg tndfly eO/x]sf] x'G5 eg] 

c+zx¿j|mdzM cufl8 ;/]em}+ nfU5 . cyf{t\ t/ª\u cufl8 -;dtndf_ tkm{ uO/x]sf] x'G5 . o;af6 yfx 

x'G5 t/ª\u k|;f/0fsf] lbzf / sDkg Ps csf]{l;t nDa 5g\ . t/ª\u k|;f/0fsf] lbzf / sDkg Ps 

csf{]l;t nDa x'g] t/ª\unfO{ cg'k|:y t/ª\u(Transverse wave) elgG5 . k|sfz t/ª\u, kfgLdf p7\g] 

nx/, 8f]/Ldf p7\g] t/ª\u cg'k|:y t/ª\usf pbfx/0f x'g\ . cg'k|:y t/ª\udf j|m]:6 / 6«km  

x'G5g\ .  

lj|mofsnfk 10.4 

Pp6f l:nª\sL l:k|ª lng'xf];\ / o;sf] s]xL v08df /ftf] wfuf]sf 6'j|mfx¿ afFWg'xf];\ . ca l:k|ªnfO{ 

cufl8 tfGg'xf];\ / sDkg x'g lbg'xf];\ . wfuf]sf 6'j|mfx¿ stflt/ rn]sf] b]lvof] < 

o; rfndf ha l:k|ª rfndf cfpF5, t/ª\u klg cl3kl5 ub{} l:k|ªsf] ;dtndf k|;fl/t x'G5g\ eg] 

l:k|ªsf 3]/f klg ToxL ;dtndf sDkg x'G5g\ . cyf{t\ sDkg / t/ª\u k|;f/0fsf] lbzf Pp6} x'G5 . 

t/ª\u k|;f/0fsf] lbzflt/} sDkg x'g] t/ª\unfO{ cg'4}o{ t/ª\u (Loggitudinal wave) elgG5 . l:nª\sL 

l:k|ªdf k}bf x'g] t/ª\u, Wjlg t/ª\u cg'4}o{ t/ª\u x'g\ . cg'4}o{ t/ª\udf sDk|];g / ¥ofl/km\ofS;g 

x'G5g\ . 

 

t/ª\usf] nDafO 

6«km 

qm]:6 
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lrq g+= 10.6 l:nª\sL l:k|ªdf k}bf x'g] t/ª\u lrq 10.7 cg'¢|}{o{ t/ª\u 

oflGqs / ljB't\ r'DasLo t/ª\u 

s'g} t/ª\unfO{ k|;f/0f x'g dfWodsf] cfjZostf k5{ eg] s'g}nfO{ kb{}g . k|;f/0f x'g dfWodsf] 

cfjZostf kg{] t/ª\unfO{ oflGqs t/ª\u (Mechanical wave) elgG5 . Wjlg t/ª\u oflGqs t/ª\u 

xf] . oflGqs t/ª\udf k|;f/0f x'Fb} hfFbf o;sf] zlSt 36\b} hfG5 . k|;f/0fsf nflu dfWodsf] 

cfjZostf gkg{] t/ª\unfO{ ljB't\ r'DasLo t/ª\u (Electromagnetic Wave) elgG5 . k|sfz, 

OGk|mf/]8, cN6«fDjfOn]6, PS;/] cflb ljB't\ r'DasLo t/ª\u x'g\ . t/ª\un] k/fjt{g, cfjt{g h:tf 

u'0fx¿ b]vfpF5g\ . 

ljrf/0fLo k|Zg  

Wjlg t/ª\unfO{ lsg oflGqs t/ª\u elgG5 < 

Wjlg t/ª\uzlStsf] ¿kdf dfWodsf c0f'x¿df k|;fl/t x'G5 . To;}n] Wjlt t/ª\unfO{ oflGqs t/ª\u 

elgG5 . 

t/ª\usf] cfjt{g (Refraction of waves) 

tkfO{FFnfO{ yfx 5, kfgLdf cfwf 8'afOPsf] n7\7L lsg afª\uf] b]lvG5 < kfgLleqsf] df5fnfO{ efnf 

/f]Kg vf]Hbf lsg l7s 7fpFdf nfUb}g < oL 36gf k|sfzsf] cfjt{g;Fu ;DalGwt 5g\ . k|sfz t/ª\u 

h:t} Wjlgt/ª\usf] klg cfjt{g x'G5 . 

Ps dfWodaf6 csf{] dfWoddf hfFbf k|sfz t/ª\ux¿ aflª\uP/ hfG5g\ . dfWodsf] 3gTjdf cfPsf] 

cGt/n] k|sfz t/ª\usf] a]u ablnG5 . o;/L j]udf cfPsf] kl/jt{gsf sf/0f k|sfzsf ls/0fx¿ Ps 

dfWodaf6 csf{] dfWoddf k|j]z ubf{ aflª\uP/ hfG5g\ . Ps dfWodaf6 csf{] dfWoddf k:bf k|sfzsf 

ls/0fx¿ aflª\uP/ hfg] lj|mofnfO{ k|sfzsf] cfjt{g (Refraction of light) elgG5 . k|sfz jflª\ug] 

k|lsofsf]nflu k|sfz k|j]z ug]{ / lg:sg] dfWod km/s km/s 3gTjsf] x'g'kb{5 . 3gTjsf] cfwf/df 

dfWodx¿nfO{ lj/n / ;3g dfWoddf 5'6\ofOG5 . 

sDkgsf] lbzf ¥ofl/km\ofS;g 

sDk|];g 

zlQm k|jfxsf] lbzf sDk|];g ¥ofl/km\ofS;g 
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sd 3gTj x'g] dfWodnfO{ lj/n dfWod (Rarer medium) elgG5 . To;}u/L a9L 3gTj x'g] 

dfWodnfO{ ;3g dfWod (Denser medium) elgG5 . xfjf / kfgLdf xfjf lj/n / kfgL ;3g  

x'G5 . kfgL / sfFrdf kfgL lj/n / sfFr ;3g x'G5 . 

sfFrsf] :nfadf x'g] cfjt{g 

lrqdf ABCD Pp6f sfFrsf] :nfa xf] . oxfF k|sfzsf ls/0f xfjf jf6 Unf; :nfadf k;L km]l/ 

xfjfdf lgl:sPsf 5g\ . Pp6} dfWoddf /xFbf k|sfz ;/n /]vfdf hfG5 t/ ha k|sfz Pp6f 

dfWodaf6 csf]{ dfWoddf k|j]z u5{, k|sfzsf ls/0fx¿ afª\lug k'U5g\ . 

 

lrqg+= 10.9 k|sfzsf] cfj{tg -Unf; :nfa_ 

lrq g+=10.8 (a) 

 
lrq g+=10.8 (b) 

) 

cfjlt{t ls/0f 

cfkltt ls/0f 

nDa 

;3g dfWod 
 

lj/n dfWod 
 

R 

I 

) 

cfjlt{t ls/0f 

cfkltt ls/0f 

nDa 

lj/n dfWod 
 

;3g dfWod 

P 

Q 

R 

O 

P 

Q 

J 

O 
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lrqdf IO ls/0f O ljGb'df xfjfaf6 sfFrdf l5/]sf] 5 . ljGb' 'O' af6 of] ;Lwf/]vf (OJ) lt/ guP/ 

OP eP/ uPsf] 5 . ljGb' 'P' df of] k]ml/ sfFraf6 xfjfdf lg:s]sf] 5 . ljGb''P' af6 ;f]emf] /]vf 

(PQ) lt/ guP/ s]xL df]l8P/ PR lt/ uPsf] 5 . oxfF ls/0f IO cfkltt ls/0f, ls/0f OP cfjlt{t 

ls/0f / ls/0f PR Odh]{G6 ls/0f x'g\ . lrqdf IOM cfkltt sf]0f / NOP cfjlt{t sf]0f x'g\ .  

dfWodsf] 3gTjdf cfPsf] km/sn] k|sfzsf] a]u 36a9 x'G5 . oxL sf/0f Ps dfWodaf6 csf]{{ 

dfWoddf hfFbf k|sfz afFlug] u5{ . lj/n dfWod cyf{t\ xfjfaf6 ;3g dfWod cyf{t\ sfFrdf hfFbf 

k|sfz nDasf] glhs df]l8G5 . o:tf] cj:yfdf cfkltt sf]0feGbf cfjlt{t sf]0f ;fgf] x'G5 . ;3g 

dfWod -sfFr_ af6 lj/n dfWod -xfjf_ df hfFbf k|sfz nDaaf6 6f9f df]l8G5 . o:tf] cj:yfdf 

cfkltt sf]0feGbf cfjlt{t sf]0f 7'nf]x'G5 . kfgLdf cfwf 8'afPsf] k]lG;n afFuf] b]lvg', kfgLleq 

dflg;sf] v'6\6f 5f]6f] b]lvg', srf}/fleq /flvPsf] l;Ssf srf}/fsf] lk+waf6 dfly p7]]sf] b]lvg' 

k|sfzsf] cfjt{gdf cfwfl/t 36gfx¿ x'g\ . 

Wjlg t/ª\usf] cfjt{g (Refraction of Sound ) 

k|sfz t/ª\u h:t} Wjlg t/ª\usf] klg cfjjt{g x'G5 . Pp6f dfWodaf6 csf{] dfWoddf hfFbf Wjlg 

t/ª\usf] klg j]u kl/jt{g x'G5 . xfdLnfO{ yfx 5 lbp;f] eGbf /flt Wjlg t/ª\u 68\sf/f] ;'lgG5 . 

jfl/kfl/ ufpFdf dfbn, 6\ofDsf], bdfxf, g/l;ª\uf aHbf, dflg; s/fpFbf /ftdf 68\sf/f] ;'lgPsf] 

cg'ej tkfO{FFnfO{ kSs} xf]nf . o:tf] lsg x'G5 < of] k|lj|mof Wjlg t/ª\usf] cfjt{g;Fu ;DalGwt 5 . 

lbgdf hldgsf] xfjf a9L tftf] x'G5 / To;kl5sf xfjfsf tx j|mdzM lr;f] x'Fb} hfG5g\ . xfjfsf] 

txdf lr;f] xfjf ;3g / tftf] xfjf lj/n dfWod x'ghfG5. o;n] ubf{ xfjfsf tx lbgdf hldgaf6 

dflylt/ j|mdzM ;3g x'Fb} hfG5g\ . lj/n dfWodaf6 ;3g dfWoddf hfFbf cfjlt{t ls/0f nDasf] 

glhs df]l8G5g\ . o;sf/0f Wjlg t/ª\u hldgaf6 j|mdzM cfsfzlt/ -dflylt/_ hfG5g\ / >f]tfsf] 

sfgdf sd cfjfh k'U5 t/ /ftdf l:ylt pN6f] x'G5 .  

 

lrq 10.10 : Wjlg t/ª\usf] cfjt{g 

tftf] xfjf 

lr;f] xfjf 

Wjlg t/ª\u 

Wjlg t/ª\u 
lr;f] xfjf 

tftf] xfjf 
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/ftdf hldg lrl;g] ePsfn] hldg glhssf] xfjfsf] tx lr;f] / To;kl5sf tx j|mdzM tftf] x'Fb} 

hfG5g\ . cyf{t\ hldgsf] glhsdf /x]sf] xfjfsf] txsf] -lr;f] tx_ ;3g dfWod x'G5 eg] To;kl5sf 

xfjfsf tx -tftf] tx_ x¿ j|mdzM lj/n dfWod x'Fb} hfG5g\ . Wjlg t/ª\u ;3g dfWodaf6 lj/n 

dfWoddf hfFbf nDaaf6 6f9f df]l8Fb} hfG5 cyf{t\ cfjlt{t sf]0f 7'nf]x'Fb} hfG5 . o; cj:yfn] cGttM 

cfkltt sf]0f r/d sf]0feGbf 7'nf] x'g uO{ t/ª\usf] k"0f{ cfGtl/s k/fjt{gsf] x'G5 cyf{t\Wjlg t/ª\u 

hldglt/} kms{G5g\ . o;n] ubf{/ftdf Wjlg 68\sf/f] ;'lgG5 . 

cfjt{gsf] pkof]lutf 

!=  cfsfzdf tf/fx¿ cfjt{gsf] sf/0f rDsG5g\ . 

@=  kf]v/Lsf] ulx/fO{ jf:tljs eGbf sd b]lvg] sf/0f klg k|sfzsf] cfjt{g xf] . kf]v/Lsf] lkFwaf6 

cfPsf] k|sfz xfjfdf cfPkl5 af+luP/ dflg;sf] cfFvfdf kfg{] ePsfn] kf]v/Lsf] lkFw 

prflnPsf] b]lvG5 .  

#=  cfFvf sdhf]/ x'Fbf nufOg] r:dfn] klg k|sfzsf] cfjt{gsf] cfwf/df sfd u5{ . 

$=  Sofd]/f, dfOqmf]:sf]k, 6]ln:sf]kdf /x]sf n]G;n] k|sfzsf] cfjt{g u/L pks/0fx¿n] sfd 

 u5{g\ . 

cfjt{gsf lgodx¿ (Laws of Refraction) 

k|sfzsf] cfjt{g x'Fbf k|sfzn] lgDg lgod kfngf u5{ . o;nfO{ cfjt{gsf lgod elgG5 .  

-s_ cfkltt ls/0f, cfjlt{t ls/0f / gd{n Pp6} ;txsf] Pp6} ljGb'df kb{5g\ .  

-v_ cfkltt sf]0f / cfjlt{t sf]0fsf] ;fOgsf] cg'kft l:y/ x'G5 .  

 
Sin i

Sin r
 =  

hxfF  Pp6f l:y/ cª\s xf] h;nfO{ l/ˆ|oflS6e OG8]S; (Refractive index) elgG5 . o; 

lgodnfO{ :g]nsf] lgod (Snell's Law) elgG5 .  

t/ª\usf] k"0f{ cfGtl/s kl/jt{g (Total Internal Reflection of waves )  

;3g dfWodaf6 lj/n dfWoddf hfFbf k|sfz nDaaf6 6f9f df]l8G5 . o:tf] cj:yfdf cfkltt 

sf]0feGbf cfjlt{t sf]0f 7'nf]x'G5 . ha ;3g dfWoddf cfkltt sf]0f a9\b} hfG5, lj/n dfWoddf 

cfjlt{t sf]0f klg a9\b} hfG5 . oxL k|lj|mofn] o:tf] cj:yf cfpF5 ls ;3g dfWodsf] cfkltt 

sf]0fsf] Pp6f lglZrt dfg x'Fbf lj/n dfWoddf cfjlt{t sf]0f 900
 sf] x'g k'U5 . To; cfkltt 
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sf]0fnfO{ r/d sf]0f (Critical angle) elgG5 . lrqdf I1ON r/d sf]0f xf] . o;nfO{'c' n] 

hgfOG5 . 

 

lrq g+= 10.11 r/d sf]0f 

cfkltt sf]0f r/d sf]0feGbf 7'nf]eof] eg] s] x'G5 <k|sfz ;3g dfWodaf6 lj/n dfWoddf hfFbf 

cfkltt sf]0f r/dsf]0f eGbf 7'nf]eof] eg] k|sfz lj/n dfWoddf guP/ ;3g dfWoddf g} k/fjt{g 

x'g k'U5 . o; k|lj|mofnfO{ g} k"0f{ cfGtl/s k/fjt{g (Total internal reflection) elgG5 . lrq g+= 

10.11 (c) n] k"0f{ cfGtl/s k/fjt{g hgfpF5 . 

 

lrq g+= 10.12 k"0f{ cfGtl/s k/fjt{g 

k"0f{ cfGtl/s k/fjt{gsf nflu @ cj:yf cfjZos 5g\ . tL x'g\ – 

-s_ k|sfz ;3g dfWodaf6 lj/n dfWoddf uPsf] x'g'k5{ .  

-v_  cfkltt sf]0f r/d sf]0feGbf 7'nf]x'g'k5{ .  

  i > c 

O 

R 

O 

I I1 N 

R1 

(c) (a) (b) 

R 

I 

O 

I 

O 

R O 

I R 

lj/n dfWod 

;3g dfWod 

k"0f{ cfGtl/s k/fjt{g 
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kbfy{lkR5] lj|ml6sn sf]0f -r/d sf]0f_ km/s x'G5 . pbfx/0fsf] nflu tnsf] tflnsf x]/f}F .  

kbfy{ xL/f Kof/flkmg dl6t]n cNsf]xn kfgL 

r/dsf]0f 240 440 460 480 490 

k|sfz / Wjlgsf] k"0f{ cfGtl/s k/fjt{gsf] pkof]lutf 

k|sfzsf] k"0f{ cfGtl/s k/fjt{gsf] xfd|f] b}lgs hLjgdf klg 7'nf]e"ldsf x'G5 . k|sfzsf] k"0f{ cfGtl/s 

k/fjt{gdf cfwfl/t s]xL pks/0f / ef}lts k|lj|mofsf] oxfF rrf{ ul/Psf] 5 .  

-s_ nfO6 kfOk M of] pks/0f 8fS6/n] 3fF6Lleqsf cª\ux¿sf] cjnf]sg ug{ k|of]u u5{g\ . o; 

pks/0fdf k|sfzsf] k"0f{ cfGtl/s k/fjt{gaf6 k|sfznfO{ aqm kydf lxF8fP/ la/fdLsf leqL 

cª\u cjnf]sg ul/G5 . 

 

lrq 10.13:k|sfz gnL 

-v_ OG8f]:sf]k M 8fS6/n] k]6leq -cfGb|f_df cjnf]sg ug{ k|of]u ug{] pks/0fnfO{ OG8f]:sf]k  

elgG5 . o;sf] kfOkleq clK6sn kmfOa/ x'G5 . la/fdLsf] cª\udf k/]sf] k|sfz k"0f{ cfGtl/s 

k/fjt{gåf/f 8fS6/sf] cfFvfdf k'U5 / cfGb|f leqsf] cj:yf b]lvG5 .  

-u_ k]l/:sf]k M of] pks/0fdf …zÚ cfsf/sf] gnL x'G5 . gnLsf] @ sg{/ -s'gf_ df P]gf /flvPsf]  

x'G5 . tL P]gfn] k|sfzsf] k"0f{ cfGtl/s k/fjt{g u5{g\ / k|sfznfO{ …z' cfsf/df lx+8fP/ x]g{] 

dflg;sf] cfFvfdf k'¥ofpF5g\ . lardf s'g} r6\6fg, kvf{n cflbaf6 5]lsPsf] efu jf j:t'nfO{ 

x]g{ o;sf] k|of]u ul/G5 . 

 

 

 

  lrq 10.14 : k]l/:sf]k 

j:t' 

bz{s 

afwf 

k|sfz 

k"0f{ cfGtl/s k/fj{tg 

 

 



218 

-3_ ld/fh / n'ldª M oL b'j}k|lj|mof k|sfzsf] k"0f{ cfGtl/s k/fjt{gs} sf/0f x'G5g\ . udL{ ofddf 

d?e"ld jf ;8ssf] 6f9fsf] efudf e|dfTds kf]v/L b]lvg] k|lj|mofnfO{ ld/fh (Mirage) 

elgG5 . 

To:t} hf8f] ofddf ;d'b|df rln/x]sf] kfgLhxfh cfsfzdf em'l08Psf] b]lvg] k|lj|mofnfO{ n'ldª 

(Looming) elgG5 . 

 

 

          lrq 10.15 M ld/fh         lrq 10.16 M n'ldª 

-ª_ lx/fsf] rds Mlx/fsf] r/d sf]0f ;fgf] -dfq 240) ePsfn] o;df kg]{ k|sfzsf] k"0f{ cfGtl/s 

 k/fjt{g x'G5/ o;}sf] sf/0f g} lx/f rDsG5 -6NsG5_ . 

-r_  :6]y]:sf]k M of] 8fS6/n] la/fdL hfFRg k|of]u ug{] pks/0f xf] . of] pks/0fn] Wjlgsf] dlN6kn 

l/km\n]S;gdf cfwfl/t eP/ sfd u5{ . To;}n] of] pks/0faf6 hfFr]/ 8fS6/n] la/fdLsf] 

5ftLsf] cj:yf yfxf kfpF5g\ . 

 

 

lrq 10.17 M :6]y:sf]kn] la/fdL hfFr]sf] lrq 10.18 M :6]y]:sf]k 

5_  /ftdf cfjfh 6\8sf/f] x'g'M /ftdf 6«]g jf a;sf] xg{sf] cfjfh 68\sf/f] ;'lgg' klg Wjlgsf] k"0f{ 

cfGtl/s k/fjt{g;Fu cfwfl/t 5 . 

lr;f] xfjf -;3g dfWod_ 

tftf] xfjf  

tftf] xfjf -la/n dfWod_ 

lr;f] xfjf -;3g dfWod_ 
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ljrf/0fLo k|ZgM /ftdf lsg Wjlg 68\sf/f] ;'lgG5 < 

/ftdf hldg ;]nfpF5 / hldg;Fu} xfjfsf] tx lr;f] x'G5 . To;dfly t'ngfTds ¿kn] j|mdzM tftf] 

xfjfsf] tx aG5g\ . ha t/ª\u ;3g dfWod -lr;f] xfjf_ af6 lj/n dfWoddf hfFbf nDaaf6 j|mdzM 

6f9f x'Fb} hfG5g\ / o:tf] cj:yf cfpF5 ls tL t/ª\ux¿ k/fjt{g eP/ hldglt/} kms{G5g\ . cyf{t\ 

Wjlg t/ª\usf] k"0f{ cfGtl/s k/fjt{g x'G5 / Wjlg t/ª\u hldglt/} kms{G5g\ . o;}sf/0f /ftdf Wjlg 

68\sf/f] ;'lgG5 . 

 

lrq 10.19: Wjlgsf] k"0f{ cfGtl/s k/fjt{g 

h_  lsxf]n ;h{/L (Keyhole Surgery) M z/L/sf] efunfO{ w]/} gvf]nLsg ;fgf] Kjfnaf6 z/L/leqsf] 

efudf ck/];g ug]{ k|lj|mofnfO{ lsxf]n ;h{/L elgG5 . o; k|lj|mofdf k|of]u x'g] pks/0f klg 

k|sfzsf] k"0f{ cfGtl/s k/fjt{gdf cfwfl/t x'G5 . 

k|sfzsf] ljR5]bg (Disperson of light) 

s] tkfO{Fn] OGb|wg'if b]Vg'ePsf] 5 < OGb|wg'if -OGb|]gL_ s;/L aGb5 < ;]tf] k|sfznfO{ lk|Hdaf6 

l5/fOof] eg] of] ;ft /ªdf 6'lqmG5 . ;]tf] k|sfz ljleGg ;ft /ªsf ls/0fdf 6'lj|mg] k|lj|mofnfO{ 

k|sfzsf] ljR5]bg (Dispersion of light) elgG5 . k|sfzsf ls/0f xfjfaf6 sfFrdf -lk|Hddf_ k:bf 

km/s km/s ls/0fsf] ult km/s km/s x'ghfG5 . o;n] ubf{ tL ls/0fx¿ km/s km/s sf]0fdf 

df]l8G5g\ / Ps csf{af6 5'l6\6G5g\ . o;/L 5'l6\6Psf ls/0fx¿ km/s km/s /ªdf b]lvG5g\ . oL 

/ªx¿ lglZrt j|mddf ldn]/ /x]sf x'G5g\ . 
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lrq 10.20 : lk|Hddf x'g] k|sfzsf] ljR5]bg 

k|sfz ljR5]bg x'Fbf kbf{df b]lvg] /ªx¿sf] ;d"xnfO{ j0f{k6 (spectrum) elgG5 . j0f{k6df ;a}eGbf 

tn j}hgL (voilet) ls/0f x'G5 . To;kl5dflylt/ j|mdzM lg/ (indigo),lgnf] (blue), xl/of] (green), 

kx]Fnf] (yellow), ;'Gtnf (orange) / /ftf] (Rred) ls/0f x'G5g\ . 3fdkfgLsf] cj:yfdf ;"o{sf] 

k|sfz kfgLsf yf]kfx¿af6 l5b{5 . o; cj:yfdf kfgLsf yf]kfn] lk|Hd e}Fm sfd u5{g\ / ;"o{sf] ;]tf] 

k|sfzsf ls/0fnfO{ ljR5]bg u/L ;ft /ªdf 5'6\ofpF5g\ . oxL sf/0f 3fdkfgLsf] cj:yfdf OGbwg'if 

(Rainbow) b]lvG5 .   

lj|mofsnkf 10.5  

Pp6f lk|Hd lng'xf];\ / sIffsf] leQf jf ;]tf] sfuhdf j0f{k6 kg]{ u/L k|sfzsf] ljR5]bg u/L  

x]g'{xf];\ . /ªx¿ s'g j|mddf 5g\, ;"rL agfpg'xf];\ . 

k|sfzsf] ljR5]bgsf s]xL yk pbfx/0f 

!= k|sfzsf] ljR5]bg k|lj|mofs} sf/0f OGb|wg'if (Rainbow)b]vfkb{5 .  

@=  ;fa'gsf] kmf]sf (Soap bubles) /ª\uLg b]lvg] sf/0f klg tL kmf]sfn] k|sfzsf] ljR5]bg ug{] 

 x'gfn] xf] . 

#=  kfgLdf ld;fOPsf] k]6«f]lnod kbfy{sf] k/t -tx_ rlDsnf] / /ª\uLg b]lvg] sf/0f k|sfzsf] 

 ljR5]bg g} xf] . 

 

 

 

 

 

;]tf] k|sfz 

lk|Hd 
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gd'gf kl/of]hgf sfo{ -gd'gf–@_  

;]tf] k|sfz ;ft cf]6f /ª ldn]/ ag]sf] x'G5 eGg] s'/f k|dfl0ft ug{ Go'6gsf] rSsf agfP/ k/LIf0f 

ug{'xf];\ . 

kl/of]hgf zLif{s  

;]tf] k|sfzdf /x]sf /ªx¿ 

p2]Zo 

;]tf k|sfz ;ftcf]6f /ªx¿ ldn]/ ag]sf] x'G5 .  

cfjZos ;fdu|L 

j[Qfsf/ sfl6Psf] rf6{ k]k/, afSnf] sfuhsf] uQf jf l8S;, s}FrL, sn/ k]lG;n, l;Gsf]  

ljlw 

-s_ Pp6f rf6{k]k/ lnP/ To;dfnueu ;ft ;]lG6ld6/ cw{Jof; (Radius)sf] Pp6f j[Q  lvRg'xf];\ 

. 

-v_ j[Qsf] s]Gb|af6 Jof; (diameter) /]vf lvRg'xf];\ . 

-u_ pSt j[QnfO{ 14 a/fa/ efudf afF8\g'xf];\ . o;sfnflu Jof; /]vfdf k|f]6]S6/ /fvL 25.70
 sf] 

 sf]0f lvRg'xf];\ .  

gf]6M j[Qsf] sf]0f 3600
 sf] x'G5 . To;nfO{ 14 a/fa/ efudf afF8\bf Pp6f efusf] x'G5 . 

-3_ Tof] sf]0f -25.70
_n] agfPsf] j[Qv08sf] b'/L k]lG;n sDkf;af6 gfKg'xf]; / j[Qsf] kl/lwdf 

 Tolt Tolt b'/Ldf lrx\g nufpFb} hfg'xf];\ . 

-ª_ k|To]s lrx\gaf6 j[Qsf] s]Gb|;Dd l;wf /]vf lvRg'xf];\ . o;f] ubf{ j[Q 14 cf]6f a/fa/ 

 v08df afFl8G5 . 

-r_  ca OGb|wg'ifdf /x]sf /ªsf] j|md -j}hgL, lg/, lgnf], xl/of], kx]Fnf], ;'Gtnf / /ftf]_ ldnfP/ 

nuftf/sf 7 cf]6f v08df /ª nufpg'xf];\ . 

-5_ To;kl5 x/]s v08sf] ljk/Lt v08df ;f]xL /ª nufpg'xf];\ .  

-h_  ca pSt /ª\ufPsf] rSsfnfO{ ldnfP/ s}FrLn] sf6\g'xf];\ / Tof] rSsfnfO{ ;f]xL cfsf/sf] Pp6f 

afSnf] sfuhdf 6fF:g'xf];\ . o:tf] rSsfnfO{ Go'6gsf] rSsf elgG5 . 
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-em_  To;kl5 pSt rSsfsf]lardf Pp6f ;fgf] l;Gsf] 3';fpg'xf];\ / To;nfO{ kmGkmGtL 3'dfP/ 

/fd|/L cjnf]sg ug'{xf];\ . 

Go'6gsf] rSsf 

 

cjnf]sg  

l;Gsf] 3'dfP/ Tof] rSsfnfO{ hf]8n] 3'dfpFbf rSsf /ª\uLg gb]lvP/ ;]tf] /ªdf b]lvG5 . 

glthf 

rSsfnfO{ l56f] l56f] 3'dfpFbf To;df /x]sf ;ft /ª ldl;P/ xfd|f] cfFvfdf k5{g\ . To;n] ubf{ 

rSsfdf cnu cnu /ª gb]lvP/ ;]tf] b]lvg k'U5 . 

lgisif{  

;]tf] k|sfzdf ;ft /ª ldl;Psf x'G5g\ .  

n]G; (Lenses) 

tkfO{Fn] Sofd]/f b]Vg'ePsf] 5 <r:df nufPsf] dflg; t kSs} b]Vg'ePsf] xf]nf < o:tf pks/0fdf s] 

k|of]u ePsf x'G5g\ < oL pks/0fx¿df n]G; k|of]u ePsf] x'G5 . ca n]G; eg]sf] s] xf]nf < n]G; 

Pp6f clK6sn pks/0f xf] h;df b'O{6f c;dfgfGt/ kf/bz{s ;txx¿ Psfk;df hf]l8Psf x'G5g\ . 

w]/} clK6sn pks/0fdf pkof]udf cfpg] of] pkof]uL pks/0f xf] . of] ;fdfGotof sfFraf6 ag]sf] 

x'G5 . o;n] k|sfzsf] cfjt{gdf cfwfl/t eP/ sfd u5{ . n]G; @ k|sf/sf x'G5g\ – sGs]e n]G; / 

sGe]G; n]G; .  

sGs]e n]G; M larsf] efu kftnf] / lsgf/flt/sf] efu afSnf] x'g] n]G;nfO{ sGs]e n]G; (Concave 

lens) elgG5 . o;n] k|sfzsf ls/0fnfO{ ljs]lGb|t u5{ . To;}n] o;nfO{ ljs]lGb|t n]G; (Diverging 

lens) klg elgG5 . lrq g+= 10.18-s_ 
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afOsGs]e, Knfgf]sGs]e / sGe]S;f] sGs]e u/L sGs]e n]G; tLg k|sf/sf x'G5g\ . sGs]e n]G;n] 

hlxn] klg cjf:tljs (virtual) pN6f] / j:t'eGbf ;fgf] (diminished) cfs[lt agfpF5 .  

sGe]S; n]G; M larsf] efu afSnf] / lsgf/flt/sf] efu kftnf] x'g] n]G;nfO{ sGe]S; n]G; (convex 

lens) elgG5 . of] n]G;n] k|sfzsf ;dfgfGt/ ls/0fnfO{ Pp6} ljGb'df s]lGb|t ul/lbG5 . To;n] 

o;nfO{ s]Gb|Ls/0f n]G; (converging lense) elgG5 . lrq g+= 10.18-v_ 

o;n] cS;/ jf:tljs cfs[lt lbG5 . ;f] cfs[lt j:t'eGbf ;fgf], pq} / 7'nf] x'g;S5 . o;n] vf; 

cj:yfdf cjf:tljs cfs[lt klg lbG5 . jfOsGe]S;, Knfgf]sGe]S; / sGs]ef]sGe]S; u/L sGe]S; 

n]G; tLg k|sfsf x'G5g\ .  

 

   lrq g+= 10.21-s_ sGs]e n]G;-v_ sGe]S; n]G; 

lj|mofsnfk 10.6 

ahf/af6 Pp6f afOsGs]e / Pp6f afOsGe]S; n]G; Nofpg'xf];\ . kfn}kfnf] 5fg]/ o;sf] stf afSnf] 

/ stf kftnf] 5 kQf nufpg'xf];\ . ;fy} b'j} n]G;af6 ljleGg kf]lh;gdf cIf/ x]/Ls'gn]cfs[lt ;fgf] 

/ s'gn] 7'nf] agfpF5 cEof; u/]/ x]g'{xf];\ .  

n]G;df k|of]u x'g] zAbfjnL (Terms related to lens) 

n]G;sf] cWoogdf ljleGg zAbfjnLx¿ k|of]u x'G5g\ . n]G;sf] cWoogdf k|of]u x'g] d'Vo zAbfjnLx¿ 

lgDgadf]lhd 5g\ .jj|mtfsf] s]Gb|, k|d'v cIf, clK6sn s]Gb|, s]Gb|Ls/0f ljGb', s]Gb|Ls/0f b'/L . 

jj|mtfsf] s]Gb| (Centre of Curvature) 

n]G;sf] ;tx ag]sf] s'g} sfNklgs uf]nfsf] Pp6f v08nfO{ jj|mtfsf] s]Gb| elgG5 . lrqdf ljGb' C1 

/ C2 nfO{ jj|mtfsf] s]Gb| elgG5 .  
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lrq g+= 10.22 jj|mtfsf] s]Gb| 

k|d'v cIf (Principal axis) 

n]G;sf b'O{cf]6f jj|mtfsf] s]Gb| hf]8\g] sfNklgs /]vfnfO{ k|d'v cIf elgG5 . lrqdf PQ k|d'v cIf  

xf] .  

 

lrq g+= 10.23 k|d'v cIf 

clK6sn s]Gb| (Optical centre): n]G;sf] b'j} ;txaf6 ;dfg b'/Ldf kg]{ ljGb'nfO{ clK6sn s]Gb| 

elgG5 . lrqdf o;nfO{ 'o' n] hgfOG5 .  

 

   lrq g+==10.24 clK6sn s]Gb| M -s_ sGe]S; n]G;  -v_ sGs]e n]G; 

s]Gb|Ls/0f ljGb'(Principal focus): n]G;sf] k|d'v cIf;Fu ;dfgfGt/ eP/ cfPsf ls/0f sGe]S; 

n]G;af6 cfjt{g x'Fbf Pp6} ljGb'dfs]lGb|t x'g k'U5g\ . To; ljGb'nfO{ sGe]S; n]Vgsf] s]Gb|Ls/0f ljGb' 

elgG5 . To;}u/L k|d'v cIf;Fu ;dfgfGt/ eP/ cfPsf ls/0f sGs]e n]G;af6 cfjt{g x'Fbf tL ;a} 

ls/0f Pp6} ljGb'af6 cfP h:tf] b]lvG5g\ . To; ljGb'nfO{ sGs]e n]G;sf] s]Gb|Ls/0f ljGb' elgG5 . 

P Q 
Q P 

o 

k|d'v cIf 

jqmtfsf] s]Gb| jqmtfsf] s]Gb| 

jqmtfsf] s]Gb| 

sGs]e n]G; 

jqmtfsf] s]Gb| 
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s]Gb|Ls/0f ljGb'nfO{ 'F' n] hgfOG5 . of] ljGb' clK6sn s]Gb| (O) / jj|mtfsf] s]Gb| (C) sf]lardf k5{ 

. n]G;sf] b'j}lt/ s]Gb|Ls/0fljGb' x'G5 .  

 

lrq g+=10.25 s]Gb|Ls/0f ljGb' 

s]Gb|Ls/0f b'/L (Focal length): clK6sn s]Gb| (O) / s]Gb|Ls/0f ljGb' (F) larsf] b'/LnfO{ s]Gb|Ls/0f 

b'/L elgG5 . o;nfO{ 'f' n] hgfOG5 . afSnf] n]G;sf] s]Gb|Ls/0f b'/L 5f]6f] / kftnf] n]G;sf] s]Gb|Ls/0f 

b'/L nfdf] x'G5 . 

 

lrq g+=10.26 s]Gb|Ls/0f b'/L 

j:t'sf] b'/L / cfs[ltsf] b'/L (Object distance and image distance)  

n]G;df clK6sn s]Gb|b]lv j:t' /x]sf] :yfg ;Ddsf] b'/LnfO{ j:t'sf] b'/L (object distance)  

elgG5 . o;nfO{ 'u' n] hgfOG5 . n]G;sf] s]Gb|af6 cfs[lt ag]sf] :yfg;Ddsf] b'/LnfO{ cfs[ltsf] b'/L 

(image distance) elgG5 . o;nfO{ 'V' n] hgfOG5 .  

n]G;sf] ;"q (Lens formula) 

n]G;df j:t'sf] b'/L (u), cfs[ltsf] b'/L (v) / s]Gb|Ls/0f b'/L (f) larsf] ;DaGwnfO{ Pp6f ;"qdf 

JoSt ug{ ;lsG5 . To;nfO{ n]G;sf] ;"q (Lens formula) elgG5 .  

1

u
 + 

1

v
 = 

1

f
 

lj|mofsnfk 10.7 

afSnf] / kftnf] u/L @ cf]6fsGe]S; n]G; lng'xf];\ . o;nfO{ Pp6f ;]tf] ;kmf sfuhaf6 15-20 cm 

sf] b'/Ldf /fv]/ cln 6f9fsf] 3/, dlGb/, ?vsf] cfs[lt sfuhdf kfg'{xf];\ . n]G;nfO{ cl3kl5 ;f/]/ 

k|d'v cIf 

sGs]e n]G; sGe]S; n]G; 

s]lGb|s/0f ljGb' 
s]lGb|s/0f ljGb' 

k|d'v s]Gb|Ls/0f ljGb' 

k|d'v s]Gb|Ls/0f ljGb' 
s]Gb|Ls/0f b'/L 

F 
F 
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pSt cfs[ltnfO{ ;kmf / :ki6 b]lvg] :yfg kQf nufpg'xf];\ . ca sfuh / n]G;larsf] b'/L  

gfKg'xf];\ . ToxL b'/L n]G;sf] s]Gb|Ls/0f b'/L x'G5 . s] b'j} n]G;sf] s]Gb|Ls/0f b'/L a/fa/ ePsf]  

kfOof] < tL b'O{ n]G;sf] s]Gb|Ls/0f b'/L km/s km/s x'G5 . jf:tjdf afSnf] n]G;sf] s]Gb|Ls/0f b'/L 

5f]6f] / kftnf] n]G;sf] s]Gb|Ls/0f b'/L nfdf] x'G5 .  

n]G;af6 x'g] cfjt{gsf lgodx¿ (Rules of Refraction though lense) 

n]G;n] agfpg] cfs[ltsf] cjl:ylt / k|s[lt b]vfpg /]vf ls/0f lrq lvRg] ul/G5 . /]vf ls/0f lrq 

lvRg lgDg lgodx¿ :d/0f ug{'kb{5 .  

-s_ k|d'v cIf;Fu ;dfgfGt/ eP/ cfPsf] ls/0f cfjt{gkl5 s]Gb|Ls/0f ljGb' eP/ hfG5 .  

 

lrq g+= 10.27 

-v_ clK6sn s]Gb|af6 uPsf] ls/0f cfjt{g x'Fbf gafª\lug l;w} hfG5 .  

 

lrq g+= 10.28 

-u_ s]Gb|Ls/0f ljGb' eP/ uPsf] ls/0f cfjt{gkl5 k|d'v cIf;Fu ;dfgfGt/ eP/ hfG5 .  

 

lrq g+ 10.29 
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n]G;n] agfpg] cfs[ltx¿ (Image formed by lenses) 

sGs]e n]G;n] agfpg] cfs[lt (Image formed by concave lens) 

j:t'nfO{ h'g :yfgdf /fv] klg sGs]e n]G;n] j:t'sf] cjf:tljs, ;'N6f] / j:t'eGbf ;fgf] cfs[lt 

agfpF5 . of] cfs[lt hlxn] klg j:t' ePs} lbzflt/ clK6sn s]Gb| / s]Gb|Ls/0f ljGb'sf]lar efudf 

k5{ .  

 

lrq g+= 10.30 sGs]e n]G;n] agfpg] cfs[lt 

sGe]S; n]G;n] agfpg] cfs[lt(Images formed by convex lens) 

sGe]S; n]G; j:t' /flvPsf] :yfgcg';f/ km/s ;fOh / k|s[ltsf] cfs[lt agfpF5 . ljleGg :yfgdf 

j:t' /fVbf sGe]S; n]G;n] sxfF, sqf] / s:tf] cfs[lt agfpF5 cWoog u/f}F . 

-s_ j:t'nfO{ cGtdf /fVbf (Object at infinity) 

j:t'nfO{ cgGtdf /fVbf To; j:t'af6 cfPsf ;dfgfGt/ ls/0fx¿ cfjt{gkl5 n]G;sf] 

csf]{k6\l6s]Gb|Ls/0fljGb'df e]6 x'G5g\ / ToxfF j:t'sf] cfs[lt aGb5 . of] cfs[lt jf:tljs, 

pN6f] / j:t'eGbf w]/} ;fgf] x'G5 .  

 

lrq g+= 10.31 j:t'nfO{ cgGtdf /fVbf 

 

 

cfs[lt 

cfs[lt 

cfs[lt 



228 

-v_ j:t'nfO{ 2F eGbf k5fl8 /fVbf (object beyond 2F) 

j:t'nfO{ 2F eGbf k5fl8 /fVbf ;f] j:t'sf] cfs[lt n]G;sf] csf]{k6\l6F / 2F sf]lardf  

aG5 . of] cfs[lt jf:tljs, pN6f] / j:t'eGbf ;fgf] x'G5 .  

 

lrq g+= 10.32 j:'tnfO{ 2F eGbf k5fl8 /fVbf 

-u_ j:t'nfO{ 2F df /fVbf (object at 2F) 

 j:t'nfO{ 2F df /fVbf pSt j:t'sf] cfs[lt n]G;sf] csf]{k6\l6 2F df g} aGb5 . pSt cfs[lt 

 jf:tljs, pN6f] / j:t' hq} x'G5 .  

 

lrq g+= 10.33 j:t'nfO{ 2F df /fVbf 

-3_ j:t'nfO{ F / 2F sf]lardf /fVbf (Object between 2F and F) 

j:t'nfO{ F / 2F sf]lardf /fVbf j:t'sf] cfs[lt sGe]S; n]G;sf] csf]{k6\l6 2F eGbf k5fl8 

aG5 . pSt cfs[lt jf:tljs, pN6f] / j:t'eGbf 7'nf]x'G5 .  

 

lrq g+= 10.34j:t'nfO{ 2F / F sflardf /fVbf 

cfs[lt 

j:t' 

cfs[lt 

j:t' 

cfs[lt 

j:t' 
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-ª_ j:t'nfO{ F df /fVbf (Object at F): j:t'nfO{ F df /fVbf pSt j:t'sf] cfs[lt sGe]S; 

n]G;sf] csf]{k6\l6 cgGtdf aGb5 . pSt cfs[lt jf:tljs, pN6f] / j:t'eGbf w]/} 7'nf]x'G5 . 

 

lrqg+= 10.35 j:t'nfO{ F df /fVbf 

-r_  j:t'nfO{ F / O -clK6sn s]Gb|_lardf /fVbf (Object between F and O): j:t'nfO{ F / 

O sf] lardf /fVbf sGe]S; n]G;n] pSt j:t'sf] cfs[lt j:t' ePs} lbzfdf j:t'eGbf k5fl8 

agfpF5 . of] cfs[lt cjf:tljs, ;'N6f] / j:t'eGbf 7'nf]x'G5 .  

 

lrq g+= 10.36 j:t'nfO{ F / O sf]lardf /fVbf 

lj|mofsnfk 10.8 

Pp6f sGs]e / sGe]S; n]G; lng'xf];\ . tL b'j} n]G;nfO{ kfnf]kfnf] k|of]u u/L lstfasf cIf/x¿  

x]g'{xf];\ . n]G;nfO{ cl3kl5 ;fg'{xf];\ . To;af6 b]lvg] cIf/sf] ;fOhdf kl/jt{g x'G5 ls x'Fb}g < 

5nkmn u/L lgisif{ lgsfNg'xf];\ .  

ul0ftLo ;d:of 

 pbfx/0f– 1 

1. Pp6f sGe]S; n]G;sf] s]Gb|Ls/0f b'/L 4 cm 5 . olb n]G;af6 6cm 6f9f s'g} j:t' /flvPsf] 

 5 eg] Tof] j:t'sf] cfs[lt n]G;af6 slt b'/Ldf aG5 < cfs[ltsf] k|s[lt s] x'G5 < 

 lbOPsf], j:t'sf] b'/L (u) = 6cm 

cfs[lt b'/L (v) = xdfgf}F 

cfs[lt 

j:t' 

cfs[lt j:t' 
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s]Gb|Ls/0f b'/L (F) = 4cm 

xfdLnfO{ yfxf 5  

1

u
 + 

1

v
 = 

1

f
 

or, 
1

6
 + 

1

v
 = 

1

4
 

or, 
1

v
 = 

1

u
-
1

6
 

or, 
1

v
 = 

3-2

12
 

or, 
1

v
 = 

1

12
 

or, v×1 = 1×12 

 v = 12cm 

j:t'sf] cfs[lt jf:tljs, pN6f] / j:t'eGbf 7'nf] -bf]Aa/_ x'G5 .  

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

jf:tljs cfs[lt M kbf{df ptfg{ ;lsg] cfs[ltnfO{ jf:tljs cfs[lt elgG5 . of] cfs[lt hlxn] klg 

pN6f] x'G5 . n]G;sf] xsdf of] cfs[lt j:t' ePsf] lbzfaf6 csf]{k6\l6 ag]sf] x'G5 . of] cfs[lt aGbf 

cfjlt{t ls/0fx¿ Ps csf{df sfl6Psf x'G5g\ . 

cjf:tljs cfs[lt M kbf{df ptfg{ g;lsg] cfs[ltnfO{ cjf:tljs cfs[lt elgG5 . of] cfs[lt hlxn] 

klg ;'N6f] x'G5 . n]G;sf] xsdf of] cfs[lt n]G;af6 j:t' /x]s} lbzftk{m aGb5 . of] cfs[lt aGbf 

cfjlt{t ls/0fx¿ Ps 7fpFdf sfl6P h:tf] dfq b]lvG5g\ .  

lj|mofsnfk 10.9 

Pp6f sGe]S; n]G;sf] lrq agfpg'xf];\ . o;sf] clK6sn s]Gb|af6 k|d'v cIf lvrL n]G;af6 a/fa/ 

b'/Ldf b'j}tk{m s]Gb|Ls/0f ljGb' lrx\g nufpg'xf];\ . To;af6 l7s bf]Aa/ b'/Ldf n]G;sf] b'j}tk{m csf]{ 

lrx\g nufpg'xf];\ / To;nfO{ 2F gfd lbg'xf];\ . ca n]G;sf] b]a|]lt/ F / 2F sf]lardf j:t' (AB) 

/fVg'xf];\ . To;kl5 j:t'sf] 6'Kkf]af6 cIf;Fu ;dfgfGt/ x'g] u/L n]G;;Dd Pp6f /]vf lvRg'xf];\ . 

/]vfn] n]G;df 5f]Psf] ljGb' / n]G;sf] csf]{lt/ /x]sf] s]Gb|Ls/0f ljGb' hf]8]/ Pp6f ;f]emf] /]vf 

lvRg'xf];\ . j:t'sf] 6'Kkf]af6 n]G;sf] clK6sn s]Gb| x'Fb} csf]{ ;f]emf] /]vf lvRg'xf];\ . tL b'O{6f /]vf 
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sfl6Psf] ljGb'af6 k|d'v cIf;Dd nDa lvRg'xf];\ . cfs[lt sxfF 5 < n]G;sf] stfk6\l6 5 < slt 

6f9f 5 < k|d'v cIfaf6 tnlt/ 5 ls dflylt/ 5 < cjnf]sg ug'{xf];\ .  

 

lrq g+= 10.37 

i) cfs[lt n]G;sf] csf]{k6\l6 ag]sf] x'G5 . of] cfs[lt jf:tljs xf] / of] kbf{df ptfg{ ;lsG5 .  

ii) cfs[lt k|d'v cIfeGbf tnlt/ ag]sf] x'G5 . o:tf] cfs[lt pN6f] xf] .  

iii) n]G;af6 j:t';Ddsf] b'/L eGbf n]G;af6 cfs[lt;Ddsf] b'/L a9L ePsf] b]lvG5 . o:tf] cfs[lt 

j:t'eGbf ;fOhdf 7'nf]x'G5 .  

lj:t[tLs/0f (Magnification) 

n]G;n] agfPsf] cfs[ltsf] cWoogaf6 xfdLn] yfxf kfof}+ ls n]G;n] ljleGg ;fOh / k|s[ltsf] cfs[lt 

agfpF5 . tLcfs[lt j:t'eGbf ;fgf], a/fa/sf] -pq}_ / j:t'eGbf 7'nf] x'G5 eGg] s'/f n]G;sf] k|sf/ / 

j:t' /x]sf] :yfgdf e/ kb{5 . cfs[ltsf] ;fOhnfO{ lj:t[tLs/0fdf JoSt ug{ ;lsG5 . cfs[ltsf] 

;fOh -nDafO÷prfO_ / j:t'sf] ;fOh -nDafO÷prfO_ sf] cg'kftnfO{ g} lj:t[tLs/0f elgG5 .  

lj:t[tLs/0f =
 cfs[ltsf] prfO (I) 

     j:t'sf] prfO (O) 

m = 
I

0
  

o;nfO{ cfs[lt / j:t'sf] b'/Ldf JoSt ug{ ;lsG5 .  

lj:t[tLs/0f = 
cfs[ltsf] b'/L (v)

j:t'sf] b'/L (u)
  

   m = 
v

u
  

 

B 

F1/ 2F A' 

j:t' 

cfs[lt 
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lj:t[tLs/0f gfKg] tl/sf 

lbPsf] lrqdf AB n] j:t' / PQ n] To;sf] cfs[lt hgfPsf 5g\ . 

lrqdf j:t' AB n]G;sf] 2F eGbf k5fl8 5 . Pp6f ls/0f AC k|d'v cIf;Fu ;dfgfGt/ 5 / ljGb'C 

df k'u]kl5 cfjt{g eO{ of] CQ eP/ hfG5 . csf]{ ls/0f AO n]G;sf clK6sn s]Gb|af6 hfg] ePsfn] 

afª\lub}g . b'O{6f ls/0f CQ / OQ ljGb' Q df sfl6G5g\ . oxfF PQ j:t'xf] eg] AB To;sf] 

jf:tljs cfs[lt xf] . oxfF b'O{6f lqe'h ABO / PQO ag]sf 5g\ .  

 

lrqg+=10.38 

(i)  QPO b'j} ;dsf]0f ePsfn] (900) 

(ii)  POQ ljk/Lt zLif{sf]0f ePsfn] (900) 

(iii)  PQP afFsL /x]sf] sf]0f ePsfn] 

To;sf/0f ABO / PQO ;d¿k 5g\ .  

OP

OB
 = 

PQ

AB
;d¿k lqe'h ePsfn] 

oxfF, OP = cfs[ltsf] b'/L OB = j:t'sf] b'/L 

AB = j:t'sf] prfOPQ = cfs[ltsf] prfO 

To;sf/0f  

cfs[ltsf] b'/L

j:t'sf] b'/L
 Ö 

cfs[ltsf] prfO{

j:t'sf] prfO
  


v

u
 = 

I

O
 

 

Q 

P 

cfs[lt 

j:t' 
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ul0ftLo ;d:of  

pbfx/0f 2 

s'g} sGe]S; n]G;n] clK6sn s]Gb|af6 6cm sf] b/Ldf /x]sf] j:t'sf] cfs[lt n]G;sf] csf]{k6\l6 

clK6sn s]Gb|af6 12cm sf] b'/Ldf agfpF5 eg] lj:t[lt slt xf]nf < cfs[ltsf] k|s[lt s:tf] xf]nf < 

lbOPsf]  

j:t'sf] b'/L (u) = 6cm 

cfs[ltl;tsf] b'/L (v) = 12cm 

lj:t[lt (m) = ?  

;"qcg';f/,  

 m = 
v

u
 = 

12cm

6cm
 = 2 

pSt cfs[lt jf:tljs, pN6f] / j:t'eGbf bf]Aa/ 7'nf]5 .  

n]G;sf] ;fdYo{ (Power of lens) 

cfkm\gf] k|s[ltcg';f/ n]G;n] k|sfzsf ls/0fnfO{s]lGb|t jf ljs]lGb|t u5{ . k|sfzsf ls/0fnfO{ s]lGb|t 

jf ljs]lGb|t ug{ ;Sg] n]G;sf] IfdtfnfO{ g} n]G;sf] ;fdYo{ elgG5 . n]G;sf] ;fdYo{ o;sf] s]Gb|Ls/0f 

b'/Ldf e/ k5{ . s]Gb|Ls/0f b'/L a9\bf ;fdYo{ 36\5 eg] s]Gb|Ls/0f b'/L 36\bf ;fdYo{ a9\5 .  

n]G;sf] ;fdYo{ Ö 
1

s]Gb|Ls/0f b"/L -ld6/df_
  

   P = 
1

f
  

n]G;sf] ;fdYo{nfO{ 8foK6/ (Dioptre) PsfOdf gflkG5 . o;nfO{ D n] hgfOG5 . Psld6/ 

s]Gb|Ls/0f b'/L ePsf] sGe]S; n]G;sf] ;fdYo{ Ps 8foK6/ (1D) dflgG5 . 

kftnf] n]G;sf] s]Gb|Ls/0f b'/L a9L / df]6f] n]G;sf] s]Gb|Ls/0f b'/L sd x'G5 . To;}n] kftnf] n]G;sf] 

;fdYo{ sd / afSnf] n]G;sf] ;fdYo{ a9L x'G5 . jf:tjdf n]G;sf] ;fdYo{ o;sf] s]Gb|Ls/0f b'/L;Fu 

Jo'Tj|mdfg'kftL x'G5 . sGe]S; n]G;sf] ;fdYo{nfO{ wgfTds / sGs]e n]G;sf] ;fdYo{nfO{ C0ffTds 

dflgG5 .  
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ul0ftLo ;d:of 

pbfx/0f 3 

s'g} n]G;sf] s]Gb|Ls/0f b'/L 20cm 5 eg] ;fdYo{ slt xf]nf < 

lbOPsf], s]Gb|Ls/0f b'/L (F) = 20cm = 
20

100
 = 0.2m 

;fdYo{ (P) = ? 

;"qcg';f/, P = 
1

f
 = 

1

0.2
 = 5D 

pbfx/0f 4 

/fwfsf] r:dfsf] ;fdYo{ -2D 5 eg] s]Gb|Ls/0f b'/L slt xf]nf < of] s:tf] vfn] n]G; xf] < 

;fdYo{ (p) = -2D 

s]Gb|Ls/0f b'/L (f) = ?  

xfdLnfO{ yfxf 5 ,  

P = 
1

f
 

or, 2 = 
1

f
 

or, -2 × f = 1 

 f = 
1

-2
 = 0.05m = 50cm 

f = 50cm 

n]G;sf] s]GbLs/0f b'/L 50cm 5 of] sGs]e n]G; xf] lsgeg] o;sf] ;fdYo{ C0ffTds 5 .  

n]G;sf] pkof]lutf 

!=  cfFvfsf] sdhf]/L x6fpg r:dfdf k|of]u x'G5 .  

@=  dfOj|mf]:sf]k, 6]ln:sf]k, Sofd]/f h:tf clK6sn pks/0fdf k|of]u x'G5 .  

#=  dl;gf k'hf{ x]g{ 38L d]sflgsn] k|of]u u5{g\ .  

$=  aflx/sf] b[Zo x]g{ 9f]sfdf k|of]u ul/G5 . 
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dfgj cfFvf (Human Eye) 

dflg;sf] cfFvf klg Pp6f clK6sn pks/0f xf] . o;n] jf:tljs cfs[lt agfpF5 . dflg;sf] cfFvf 

d"ntM uf]nfsf/ x'G5 h;df cufl8sf] efu s]xL dfly p7]sf] x'G5 . cfFvf aflx/af6 ltg kq /x]sf] 

afSnf] kvf{naf6 3]l/Psf] x'G5 . tL tLg kqx¿ :Sn]/f, sf]/f]O8 / /]l6gf x'g\ . :Sn]/f ;a}eGbf 

aflx/sf] kq xf] . of] s8f, ckf/byL{ / ;]tf] /ªsf] x'G5 . o;df dfly p7]sf] efu kf/bz{s x'G5, 

h;nfO{ slg{of (Cornea) elgG5 . :Sn]/fn] cfFvfnfO{ aflx/L rf]6k6saf6 hf]ufpF5 . cfFvfsf] 

:Sn]/feGbf leqsf] kqnfO{ sf]/f]O8 elgG5 . of] tx sfnf] x'G5 / o;n] ;kmf cfs[lt agfpg d2t 

u5{ .  

sf]lg{ofsf] cufl8sf] efunfO{ cfOl/; (Iris) elgG5 . cfOl/;sf]lardf Kjfn x'G5, h;nfO{ gfgL 

(pupil) elgG5 . o;n] cfFvfleq l5g]{ k|sfzsf] dfqf lgoGq0f u5{ . cfOl/;eGbf k5fl8 sGe]S; 

n]G; /x]sf] x'G5 . n]G;sf] b'j}tk{m l;lno/L d;n x'G5g\ . l;l;o/L d;nn] v'Drg] / tGsg] 

k|lj|mofåf/f n]G;nfO{ cfjZostfcg';f/ afSnf] / kftnf] u/fpF5g\ . cfFvfsf] n]G;n] k|sfznfO{ 

/]l6gfdfs]lGb|t u/L j:t'sf] jf:tljs pN6f] / ;fgf] cfs[lt agfpF5 .  

n]G;n] cfFvfnfO{ @ sf]7fdf afF8\5 . b'j} efu Ps k|sf/sf] afSnf] kf/bz{s t/n kbfy{n] el/Psf]  

x'G5 . n]G; / sf]lg{oflarsf] vfnL 7fpFdf el/Psf] kf/bz{s t/n kbfy{nfO{ Ps; Xo'd/ (Aqueous 

humour) elgG5 . Ps; Xo'd/n] n]G;sf] ;'/Iff ug'{sf ;fy} sf]lg{ofnfO{ cfsf/ lbG5 . n]G; / 

/]l6gflardf el/Psf] kf/bz{s t/n kbfy{nfO{ lel6«o; Xo'd/ (Vitreous humour) elgG5 . o;n] 

cfFvfnfO{ uf]nfsf/ /fVg'sf ;fy} /]l6gf / :gfo' tGt'sf] ;'/Iff u5{ .  

cfFvfsf] ;a}eGbf leqL kqnfO{ /]l6gf (Retina) elgG5 . /]l6gfn] cfFvfsf] kbf{sf] ¿kdf sfd u5{ 

hxfF j:t'sf] cfs[lt aGb5 . o; txdf :gfo' tGt'x¿ x'G5g\, h;n] cfs[ltsf] va/ dl:tis;Dd  

k'¥ofpF5g\ . 

 

lrq g+= 10.39 dflg;sf] cfFvf / o;sf efux¿ 

/]l6gf 

b[li6 gzf 

:Sn]/f 

An8 le;]N; 

lel6«o; Xo'd/ 

n]G; 

k'lkn 

sf]lg{of 

cfOl/; 
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j:t'af6 cfPsf] k|sfz sf]lg{of, Ps; Xo'd/, n]G; / ldl6«o; Xo'd/ eP/ /]l6gfdf k'U5 . j:t'af6 

cfPsf] o; k|sfznfO{ n]G;n] cfjt{g u/L /]l6gfdfs]lGb|t u5{ . o;/L /]l6gfdf jf:tljs, pN6f] / 

;fgf] cfs[lt aG5 . /]l6gfdf ag]sf] cfs[ltsf] hfgsf/L b[li6gzfn] lbdfudf k'¥ofpF5g\=/ j:t'  

b]lvG5 . dl:tisn] /]l6gfdf ag]sf] cfs[ltnfO{ ;'N6\ofpg] / cYof{pg] u5{ .  

glhssf] ljGb' / 6f9fsf] ljGb' 

;fdfGo cfFvfn] tgfj/lxt cj:yfdf glhssf] ljGb'b]lv 6f9fsf] ljGb';Dd b]Vg ;S5 . o;nfO{ 

cfFvfsf] ;fdfGo /]Gh (Range of normal eye) elgG5 . cfFvfn] tgfj/lxt cj:yfdf ;a}eGbf 

glhs h'g ljGb';Dd :ki6 b]Vg -kmf]sl;ª ug{_ ;S5, To;nfO{ glhssf] ljGb'' (Near point) elgG5 . 

;fdfGo cfFvfsf] glhssf] ljGb' 25cm x'G5 . cfFvfn] tgfj/lxt cj:yfdf ;a}eGbf 6f9f h'g 

ljGb';Dd :ki6 b]Vg -kmf]sl;ª ug{_ ;S5, To;nfO{ 6f9fsf] ljGb' (Far point) elgG5 . ;fdfGo 

cfFvfsf] nflu 6f9fsf] ljGb' cgGtdf x'G5 .  

cfFvfsf] ;dfof]hgf (Accomodation of eye) 

l;lno/L d;nsf] v'DRofO / k'msfOaf6 cfjZostfcg';f/ n]G;sf] ;fOh kl/jt{g x'G5 . n]G;sf] 

;fOh kl/jt{g x'Fbf o;sf] s]Gb|Ls/0fb'/L kl/jt{g x'G5 . o;/L l;lno/L d;nsf] d2tn] cfFvfsf] 

n]G;n] cfˆgf] s]Gb|Ls/0f b'/L kl/jt{g u/L j:t'af6 cfPsf] k|sfznfO{ /]l6gfdfs]lGb|t u5{ / ToxfF 

j:t'sf] cfs[lt agfpF5 . o;nfO{ g} cfFvfsf] ;dfof]hg elgG5 .  

cfFvfsf] x]g]{ zlStdf sdhf]/L (Defects of Vision) 

s] tkfO{FFn] cfFvf eGbf lgs} 6f9f /fv]/ klqsf k9\b} u/]sf] dfG5] b]Vg'ePsf] 5 < To;}u/L cfFvfsf] 

Psbd} glhs NofP/ lstfa k9\b} u/]sf] klg t b]Vg' ePs} xf]nf . dflg;x¿n] o:tf] lsg u/]sf 

xf]nfg\ < 

glhssf] j:t' x]g{ cfFvfsf] n]G; afSnf] / 6f9fsf] j:t' x]g{ pSt n]G; kftnf] x'g'k5{ . x]g'{kg]{ j:t'sf] 

b'/Lcg';f/ cfFvfsf] n]G;n] cfk\mgf] ;fOh ;xL 9ª\un] kl/jt{g u/L s]Gb|Ls/0f b'/L 36a9 ug{  

;Sg'kb{5 . o;/L n]G;n] cfjZostfcg';f/ ;fOh 36a9 ug{ ;s]g eg] x]g]{ sfddf sl7gfO x'G5 . 

ljleGg b'/Lsf j:t' x]bf{ cfjZostfcg';f/ n]G;sf] afSnf]kg kl/jt{g x'g g;Sg'nfO{ cfFvfsf] x]g]{ 

zlStdf sdhf]/L (Defects of vision) elgG5 . x]g]{ zlStdf sdhf]/L @ vfnsf 5g\–cb'/ b[li6 / b'/ 

b[li6 .  

 

 

cb'/ b[li6 (Short sighteness) 



237 

glhssf] j:t' :ki6 b]Vg] t/ 6f9fsf] j:t' x]g{ sl7gfO x'g] cfFvfsf] sdhf]/LnfO{ cb'/ b[li6 (short 

sightednes) elgG5 . of] sdhf]/L ePsf] dflg;sf] cfFvfsf] n]G; ;fdfGo eGbf afSnf] x'G5 / 

s]Gb|Ls/0f b'/L 5f]6f] x'G5 . h;n] ubf{ 6f9fsf] j:t'sf] cfs[lt /]l6gfeGbf cufl8 g} aG5 . 

 

  lrq g+= 10.40 cb'/ b[li6  lrq g+= 10.41cb'/ b[li6sf] pkrf/ 

cfFvfsf] o; k|sf/sf] sdhf]/L x6fpg pko'St ;fdYo{sf] sGs]e n]G; ePsf r:df k|of]u ug'{k5{ . 

o; n]G;n] 6f9fsf] j:t'af6 cfPsf ls/0fnfO{ s]xL ljs]lGb|t ul/lbG5 / To;nfO{ cfFvfsf] n]G;n] 

/]l6gfdfs]lGb|t u/L ToxfF j:t'sf] cfs[lt agfpF5 .h;sf] kmn:j¿k 6f9fsf] j:t' :ki6;Fu b]Vg 

;lsG5 . 

b'/b[li6 (Longsightedness) 

6f9fsf] j:t' :ki6;Fu b]Vg] t/ glhssf] j:t' x]g]{ sl7gfO x'g] cfFvfsf] sdhf]/LnfO{ b"/ b[li6 (long 

sightednes) elgG5 . of] sdhf]/L ePsf] dflg;sf] cfFvfsf] n]G; ;fdfGoeGbf kftnf] x'G5 / 

s]Gb|Ls/0f b'/L nfdf] x'G5 . o;n] ubf{ glhssf j:t'af6 cfPsf ls/0fx¿ /]l6gfeGbf k5fl8 s]lGb|t 

x'G5g\ . cyf{t\ /]l6gfeGbf k5fl8 cfs[lt aG5 . 

 

 lrq g+= 10.42 b'/ b[li6    lrq g+= 10.43 b'/ b[li6sf] pkrf/ 

cfFvfsf] o; k|sf/sf] sdhf]/L x6fpg pko'St ;fdYo{sf] sGe]S; n]G; ePsf] r:df k|of]u ug'{k5{ . 

o; n]G;n] glhssf] j:t'af6 cfPsf k|sfzsf ls/0fnfO{ s]xLs]lGb|t ul/lbG5, h;nfO{ cfFvfsf] 

n]G;n] /]l6gfdfs]lGb|t u/L ToxfF j:t'sf] cfs[lt agfpF5 . kmn:j¿k glhssf] j:t' :ki6;Fu b]Vg 

;lsG5 .  

lj|mofsnfk 

sGs]e n]G; 

/]l6gf /]l6gf 

cfs[lt 

/]l6gf 

/]l6gf 
cfs[lQ 

cfs[lQ 
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tkfO{Fsf] l5d]sdf /x]sf s; s;n] r:df nufpg'ePsf] 5, ;"rL kQf nufP/ pxfFx¿sf] r:dfdf 

/x]sf] n]G;sf] k|sf/ / ;fdYo{sf] ;d]t ;"rL tof/ ug'{xf];\ . 

JolStsf] gfd klxnf] JolSt bf];|f] JolSt t];|f] JolSt rf}yf] JolSt kfFrf}F JolSt 

n]G;sf] k|sf/      

;fdYo{      

sf]lg{ofdf rf]6sf sf/0f / c;/x¿ 

cfFvfsf] sf]lg{ofdf ljleGg sf/0fn] rf]6 nfUg ;Sb5 . sf]lg{ofsf] ;txdf ljleGg sf/0faf6 sf]tl/g' 

jf v;|f] lrhn] vf]l;|g' g} sf]lg{ofdf rf]6 nfUg' xf] . o;sf sf/0f o;k|sf/ 5g\ M 

 cfFvfdf s'g} xflgsf/s /;fog k|j]z u/]df  

 cfFvfdf /fv]sf] sG6\ofS6/ n]G;af6 ;d:of cfPdf  

 cfFvfdf w'nf], afn'jf h:tf aflx/L j:t' k;]df  

 nfdf] ;do ;"o{ jf cN6«fEjfOn]6 ls/0fsf] ;Dks{df cfPdf  

 cfFvf Hofb} ;'Vvf ePdf 

 r:df gnufO{ wft' jf Unf;sf] sfo{ u/]df  

sf]lg{ofdf nfUg] rf]6sf c;/x¿ 

!= cfFvf b'Vg] / ;'lGgg'  

@= cfFvf /ftf] x'g' 

#= cfFvf wldlng' cyjf bf]xf]/f] b[li6 x'g' (Double vision) 

$= cfFvf rnfpg sl7g x'g' 

%= cfFvfsf] cjl:ylt / ;fOh kl/jt{g x'g' 

^= cfFvfdf /ut cfpg' 

&= cfFvfdf ;ª\j|md0f a9\g' / lj:tf/} b[li6 x/fpg' 

 

/tGwf], df]ltljGb' / /ª cGwtf 
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/tGwf] M/ftdf jf sd k|sfz ePsf] 7fpFdf /fd|/L b]Vg g;Sg] ;d:ofnfO{ /tGwf] (Night blindness) 

elgG5 . of] ;d:of cfFvfsf] /8 ;]N; (Rod cells) df rf]6, ;ª\j|md0f h:tf ;d:of cfpgfn] x'G5 . 

lsgeg] /ftdf x]g{ d2t Rod cells n] u5{g\ .  

sf/0f 

 cb"/b[li6 

 Unfsf]df  

 Sof6f/fS6 -df]ltofljGb'_ 

 le6fldg 'A' sf] sdL 

 lrgL/f]u -8fOljl6h_ 

pkrf/ 

 le6fldg 'A' x'g] vfg]s'/f -ufFh/, b'w, 

 c08f, ;fu cflb lgoldt vfg]  

 cfFvf lgoldt hrfpg] ljls/0faf6 

 cfFvfnfO{ hf]ufpg r:df (Sun glass) 

 nufpg] 

df]ltljGb' (Cataracts) 

cfFvfsf] n]G;df afbn nfUb} b[li6 Ifdtf 36\b} hfg'nfO{ df]ltljGb' (Cataract) elgG5 . w]/} h;f] 

df]ltljGb' lgs} ;do nfu]/ a9\b} hfg] x'G5 / lj:tf/} wldnf] b[li6 x'Fb} hfG5 . o;af6 cGttM b[li6 

;d]t x/fpg ;S5 . of] Pp6f jf b'j} cfFvfdf x'g ;S5 . 

nIf0f 

 b[li6 wldnf] x'g' 

 aQLdf 3]/f b]lvg' 

 /flt cfFvf gb]Vg' 

 w]/} pHofnf]df x]g{ g;Sg' 

sf/0f 

 a9\bf] pd]/  

 w"dkfg, dBkfg 

 dw'd]x 

 j+zfg'ut ;d:of 

 b'3{6gf 

 cfFvfsf] zNolj|mof 

 ;"o{sf] k|sfzdf nfdf] ;do sfd ug'{ 

arfj6 / pkrf/ 

 ;gUnf; nufpg]  

 ;do ;dodf cfFvf k/LIf0f ug{]  

 Dff]ltljGb' ePdf zNolj|mof u/L x6fpg] . 

 

/ª cGwtf (Colour blindness) 
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/ªsf] ;xL klxrfg ug{ g;Sg] cfFvfsf] ;d:ofnfO{ /ª cGwtf (Colour blindness) elgG5 . xfd|f] 

cfFvfn] ljleGg k|sf/sf /ªnfO{ 5'6\ofpF5 . cfFvfdf /8\; / sf]G; u/L b'O{ k|sf/sf l/;]K6/ x'G5g\ . 

sf]G;n] /ª klxrfg u/fpF5 . 

/ª cGwtfsf] nIf0f M o:tf] sdhf]/L ePsf dflg;sf] cfFvfn] /ª 5'6\ofpg ;Sb}g . 

sf/0f 

 cg'jf+lzs 

 df]ltljGb', Un'sf]df h:tf cfFvfsf] /f]u 

 b[li6gzfsf] /f]u 

 dw'd]x, pRr /Strfk, d[uf}{nf /f]u 

 Ifo/f]u, dfgl;s /f]u 

 w"dkfg÷dBkfg 

 pd]/b[li6 

pkrf/ 

cg'j+lzs /ª cGwtfsf] vf; pkrf/ 5}g . s'g} cf}ifwL jf /f]usf] k|of]u /f]u jf rf]6k6ssf sf/0f 

ePsf] /ª cGwtfsf] eg] s]xL dfqfdf pkrf/ x'g ;S5 . 

hfgL /fvf}+ M x/]s !@ k'?if dWo] ! hgf -nueu *Ü_ k'?ifx¿df /ª cGwtfx'G5 eg] dlxnfsf] xsdf 

x/]s @)) dWo] ! hgf-nueu )=%Ü_ df dfq /ª cGwtfx'G5 . /ª cGwtf x'g]x¿dWo] (*Ü df /ftf] 

xl/of] /ª cGwtf x'G5 . 

zAbfy{÷zAbfjnL 

cb'/b[li6  M glhssf] j:t' b]Vg] t/ 6f9fsf] j:t' b]Vg ufx|f] x'g] cfFvfsf] ;d:of  

b'/b[li6  M 6f9fsf] j:t' b]Vg] t/ glhssf] j:t' b]Vg ufx|f] x'g] cfFvfsf] ;d:of  

/tGwf]   M /ftdf cfFvf gb]Vg] ;d:of  

/ª cGwtf   M /ª 5'6\ofpg g;Sg] cfFvfsf] sdhf]/L  

cEof; 

o; kf7df tkfO{FFn] s] s] l;Sg ;Sg'eof] < cEof; ug'{xf];\ M 

1. ;xL pQ/df uf]nf] 3]/f nufpg'xf];\ M 

 -s_ sGe]S; n]G;df F df /flvPsf] j:t'sf] cfs[lt sxfF aGb5 < 

  i) 2F eGbf k5fl8 ii) 2F df  iii) cgGtdf   iv) F / 2Flar df 

 -v_ lardf kftnf] / 5]plt/ afSnf] x'g] n]G; s'g xf] < 
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  i) sGe]S;  ii) sGs]e  iii) Knfgf]sGs]e  iv) sGs]ef]sGe]S; 

 -u_ s]Gb|Ls/0f b'/L 25cm x'g] n]G;sf] ;fdYo{ slt x'G5 < 

  i) 5D   sii) 4D   iii) 25D  iv) 10 D 

 -3_ s:tf] cj:yfdf sGe]S; n]G;n] cjf:tljs cfs[lt agfpF5 < 

  i) j:t'nfO{ F / O sf]lardf /fVbf ii) j:t'nfO{ 2F / F sf] lardf /fVbf 

  iii) j:t'nfO{ 2F eGbf k5fl8 /fVbf iv) j:t'nfO{ cgGtdf /fVbf 

 -ª_ /ftdf cfFvf b]Vg g;Sg] sdhf]/LnfO{ s] elgG5 < 

  i) df]ltljGb' ii) /tGwf] iii) /ª cGwtf   iv) /StcNktf 

2. km/s n]Vg'xf];\ M 

 -s_ sGs]e n]G; / sGe]S; n]G;  -v_ cb'/ b[li6 / b"/ b[li6 

 -u_ j:t'sf] b'/L / cfs[ltsf] b'/L   -3_ s]Gb|Ls/0f ljGb' / s]Gb|Ls/0f b'/L 

 -ª_ /tGwf] / /ª cGwtf  

3.=  tnsf k|Zgx¿sf] hjfkm lbg'xf];\ M 

 -s_ t/ª\u s]nfO{ elgG5 < sfFr / t/ª\u k|;f/0fsf] lbzfsf] cfwf/df t/ª\u slt k|sf/sf 

x'G5g\ / s] s] x'g\ < 

 -v_ k|sfzsf] cfjt{g s]nfO{ elgG5 < o; k|lj|mofdf cfwfl/t @ cf]6f pbfx/0f lbg'xf];\ . 

 -u_  k|sfzsf] ljR5]bg s]nfO{ elgG5 < ;"o{sf] k|sfzsf] ljR5]bg x'Fbf j0f{k6sf b]lvg] 

/ªx¿sf] gfd j|md ldnfP/ n]Vg'xf];\ .  

 -3_ n]G; s]nfO{ elgG5 < sGs]e / sGe]s; n]G;sf] lrq n]Vg'xf];\ .  

 -ª_ n]G;sf s'g} # cf]6fkm/s n]Vg'xf];\ .  

 -r_  n]G;n] agfpg] cfs[ltx¿sf] /]vflrq lvRbf kfngf ug'{kg]{ lgodx¿ n]Vg'xf];\ . 

 -5_  lgDg cj:yfdf sGe]S; n]G;n] sxfF / s:tf] cfs[lt agfpF5 < /]vf ls/0f lrq  

  lvRg'xf];\ .  

  i) j:t'nfO{ 2F df /fVbf ii) j:t'nfO{ 2F / F sf]lardf /fVbf  
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 -h_  sGs]e n]G; cufl8 j:t'nfO{ 2F / F sf] lardf /fVbf o;n] sxfF / s:tf] cfs[lt  

  agfpF5 < /]vfls/0f lrq lvrL cfs[ltsf] k|s[lt ;d]t pNn]v ug'{xf];\ . 

 -em_  lj:t[tLs/0f eg]sf] s] xf] < o;sf] ;"q klg n]Vg'xf];\ .  

 -`_ n]G;sf] ;fdYo{ eg]sf] s] xf] < o;nfO{ s'g PsfOdf gflkG5 < 

 -6_  cfFvfsf] n]G;sf] agfj6 / cfFvfsf] nDafOsf] cfwf/df b'/b[li6 / cb'/b[li6df km/s  

  n]Vg'xf];\ .  

 -7_  cb'/b[li6 s]nfO{ elgG5 / o;sf] sf/0f s] xf] < 

 -8_  b'/b[li6 s]nfO{ elgG5 < o;sf] sf/0f n]Vg'xf];\ .  

 -9_ lgdfn] 6f9fsf] j:t' ;lhn} b]lV5g\ t/ pgnfO{ glhssf] j:t' x]g{ sl7gfO x'G5 eg] – 

  i) pgsf] cfFvfsf] sdhf]/Lsf] gfd s] xf] < 

  ii) of] sdhf]/L x6fpg s:tf] n]G; ePsf] r:df nufpg'k5{ < 

 -0f_  cb'/ b[li6sf] sdhf]/L b]vfpg] /]vfls/0f lrq n]Vg'xf];\ .  

 -t_  lsg sGe]S; n]G;nfO{ s]Gb|fled'vL n]G; elgG5 < lrq ;lxt b]vfpg'xf];\ . 

 -y_  /tGwf] / df]tLljGb'sf sf/0f / nIf0f n]Vg'xf];\ .  

 -b_  /ª cGwtfs]nfO{ elgG5 < o;sf] sf/0f s] xf] < 

4. sf/0f lbg'xf];\ M 

 -s_ sGs]e n]G;nfO{ ljs]lGb|t n]G; elgG5 .  

-v_ b'/b[li6 ePsf] dflg;n] pko'St ;fdYo{sf] sGe]S; n]G; nufpg'k5{ . 

 -u_ k|foM a'9f dflg;x¿ cfFvfeGbf lgs} 6f9f  /fv]/ cvaf/ k9\5g\ . 

 -3_ /ftdf uf8Lsf] xg{ 68\sf/f] ;'lgG5 . 

5.  tnsf] lrq x]/L ;f]lwPsf k|Zgx¿sf] hjfkm lbg'xf];\ M 

 i) lrqdf b]vfOPsf] cfFvfsf] sdhf]/L s'g xf] <  

 ii) of] sdhf]/L x'g] sf/0fx¿ n]Vg'xf];\ .  

 iii) of] sdhf]/L x6fpg] pkfo n]Vg'xf];\ .  

 



243 

*=  tnsf ul0ftLo ;d:of xn ug'{xf];\ M 

 -s_ c~h'sf] r:dfsf] ;fdYo{ +2D 5 eg] pgsf] r:dfsf] n]G;sf] s]Gb|Ls/0f b'/L slt  

  xf]nf <[0.5m] 

 -v_ /lkmssf] r:dfsf] n]G;sf] s]Gb|Ls/0f b'/L 25cm 5 eg] pSt n]G;sf] ;fdYo{ slt  

  xf]nf < [4D] 

 -u_ s'g} n]G;n] 4cm 6f9f /flvPsf] j:t'sf] cfs[lt n]G;af6 12cm 6f9f agfpF5 eg]  

  lj:t[tLs/0f slt x'G5 < [m=3] 

 -3_ Pp6f sGe]S; n]G;sf] s]Gb|Ls/0f b'/L 4 cm 5 . olb n]G;af6 12cm 6f9f /flvPsf] 

j:t'sf] cfs[lt n]G;af6 slt b'/Ldf aG5 < lj:t[tLs/0f slt x'G5 . ;fy} pSt n]G;sf] 

;fdYo{ klg lgsfNg'xf];\ . [v = 6cm, m = 0.5, P = 25 D] 

kl/of]hgf sfo{  

1.= km/s km/s afSnf]kg ePsf sGe]S; n]G;x¿ lng'xf];\ . 6f9fsf] j:t' ;kmf sfuhdf kmf]s; 

u/L x/]ssf] s]Gb|Ls/0f  b'/L lgsfNg'xf];\ . n]G;sf] afSnf]kg / s]Gb|Ls/0f b'/Llar s:tf] ;DaGw 

b]vfk5{ < glthf cjnf]sg u/L lgisif{ lgsfNg'xf];\ .  

2. sGs]e / sGe]S; n]G; cufl8 km/s km/s :yfgdf j:t' /fVbf ltgn] agfpg] cfs[ltx¿ km/s 

km/s rf6{ k]k/df lvRg'xf];\ / l8:Kn] af]8{df 6fF:g'xf];\ .  

3. km/s km/s rf6{ k]k/df cb"/b[li6 / b"/b[li6sf] ls/0f /]vf lrq lvRg'xf];\ / sIff sf]7fsf] 

leQfdf 6fF:g'xf];\ .  

4. /tGwf] / df]tLljGb'sf nIf0f / sf/0fsf] ;"rL sfkLdf agfO{ kl/jf/sf ;b:onfO{  

 ;'gfpg'xf];\ . 
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kl/ro  

s] tkfO{Fsf] 3/df ljB't\ hf]l8Psf] 5 < ljB't\ eg]sf] s] xf]nf < ljB't\ s] s] sfddf k|of]u x'G5 < o; 

kf7df xfdL lj3't / r'DjsTjsf ljifodf cWoog ub}{5f}F . o;cGtu{t cN6/g]l6ª / 8fO/]S6 s/]G6, 

ljB't\sf] c;/, km]/f8]sf] ljB't\r'DasLo pkkfbg, r'DasLo an/]vf, r'DasLo ˆnS;, sf ;fy} 

h]g]/]6/, 6«fG;kmd{/ h:tf pks/0fx¿af/] o; kf7df pNn]v 5 . oL ljifoj:t';Fu ;DalGwt 

lj|mofsnfk, k|of]u tyf ul0ftLo ;d:ofx¿ ;d]t oxfF ;dfj]z 5g\ .  

ljB't\ (Electricity) 

ljB't\ eg]sf] Ps k|sf/sf] zlSt xf] . cfw'lgs ;Eotfdf ljB't\zlStsf] Pp6f dxŒjk"0f{ / ax'pkof]uL 

pmhf{sf] ;|f]t xf] . b}lgs hLjgdf xfdL y'k|} ljB'tLo pks/0fx¿ k|of]u ug{] u5f{}+ . cfw'lgs ;"rgf 

k|ljlwsf ;fwgx¿ljB't\af6} ;~rflnt x'G5g\ .  

jf:tjdf ljB't\ eg]sf] j:t'df On]S6«f]gsf] ;ª\Vof kl/jt{g x'Fbf jf ;'rfnsdf On]S6«f]g k|jfx x'Fbf 

pTkGg x'g] zlStsf] ¿k xf] . ljB't\ @ k|sf/sf x'G5g\– l:y/ ljB't\ / wf/f ljB't\ . j:t'df On]S6«f]g 

;ª\Vof kl/jt{g x'Fbf k}bf x'g] ljB't\ l:y/ ljB't\ xf] . o;nfO{ Ps 7fpFaf6 csf{] 7fpFdf k7fpg  

;lsFb}g . ;'rfnsaf6 On]S6«f]g k|jfx x'Fbf k}bf x'g] ljB't\nfO{ wf/f ljB't\ elgG5 . wf/f ljB't\nfO{ 

;lhn} Ps 7fpFaf6 csf{] 7fpFdf k7fpg ;lsG5 . 

lj|mofsnfk 11.1 

tkfO{FFsf] 3/df ljB't\ wf/f k|of]u u/L rnfpg] s'g s'g pks/0f 5g,\ ;"rL tof/ ug{'xf];\ . 

ljB't\ / r'DasTj 
 

ljlzi6 p2]Zo (Specific Objectives) 
 

o; kf7sf] cGTodf lzIffyL{x¿ lgDg s'/fdf ;Ifd x'g'x'g] 5 M 

s_ 8fO/]S6 / cN6/g]l6ª s/]G6df km/s atfpg   

v_  r'DasLo an]/]vf / r'DasLo km\nS;sf] kl/ro lbg   

u_  r'DasLo pkkfbg;DaGwL km]/f8]sf] lgod atfpg  

3_  6«fG;kmd{/sf] sfo{ljlw / dxTj atfpg tyf o;;DaGwL ul0ftLo ;d:of ;dfwfg ug{  

kf7 

!! 
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ljB't\ wf/f (Electric Current) 

lj|mofsnfk 11.2 

Pp6f Aof6«L-;]n_, ;'rfns tf/, :jLr / Pp6f lrd lng'xf];\ . ca Jof6«L;Fu lrdnfO{ ;'rfns tf/sf] 

d2tn] hf]8\g'xf];\ / l:jr lyRg'xf];\ . s] lrd aN5 < lrd s] eP/ an]sf] xf]nf < 

 

lrq 11.1: ljB't\ kl/ky 

Aof6«Ldf /x]sf] ljB't\zlStljB't\ wf/fsf] ¿kdf tf/x'Fb} lrdaf6 k|jflxt ePsf sf/0f lrd an]sf]  

xf] . cyf{t\ ;'rfnsdf ljB't\ rfh{-s/]G6_ k|jfx x'Fbf lrd aN5 . k|lt PsfO ;dodf x'g] ljB't\ 

rfh{sf] k|jfxnfO{ g} ljB't\ wf/f (Electric Current)elgG5 . 

ljB't\ wf/f =
rfh{

 ;do
  

 I = 
Q

t
  

ljB't\ rfh{sf] SIPsfO sf]nDa (C) xf] eg] ;dosf] SI PsfO ;]s]G8 xf] . To;}n] ljB't\ wf/fsf] SI 

PsfO sf]nDa k|lt;]s]G8 xf] . o;nfO{ PlDko/ (Ampere) elgG5 . To;}n] ljB't\ wf/f PlDko/ 

PsfOdf gflkG5 . ldlnPlDko/ (mA), dfOj|mf] PlDko/ (A)ljB't\ wf/fsf ;fgf PsfO x'g\ . 

1mA = 10–3A1A = 10–6A 

s'g} ;'rfnsaf6 ! ;]s]G8df ! sf]nDa rfh{ k|jfx x'G5 eg] To;df ! PlDko/ ljB't\ wf/f k}bf x'G5 . 

ljB't\ wf/f -s/]G6_ gfKg k|of]u x'g] pks/0fnfO{ Pld6/ (Ammeter) elgG5 . ljB't\ kl/kydf s/]G6 

dfkg ubf{ Pld6/nfO{ >]0fL j|mddf h8fg ul/G5 . 

aNa 

tf/ 
;]n 

:jLr 
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lrq 11.2: ljB't\ kl/ky / Pld6/ 

8fO/]S6 s/]G6 / cN6/g]l6ª s/]G6 (Direct Current and Alternating Current) 

ljB't\ k|jfxsf] lbzf kl/jt{g x'g] s/]G6nfO{ cN6/g]l6ª s/]G6 (Alternating Current) elgG5 . of] 

s/]G6 8fOgfdf] jf h]g]/]6/af6 pTkfbg ul/G5 . of] s/]G6nfO{ Ps 7fpFaf6 csf{] 7fpF;Dd nfdf] b'/Ldf 

n}hfg ;lsG5 . xfd|f] b]zdf %) xh{ cfj[lQ ePsf] cN6/g]l6ª s/]G6 ljt/0f ul/Psf] 5 . o; s/]G6n] 

Ps ;]s]G8df %)k6s w|'j (Polarity) kl/jt{g u5{ . 3/ tyf pBf]u snsf/vfgfdf ACljB't\ k|of]u 

ul/G5 . 

 

lrq 11.3 8fO/]S6 s/]G6 / cN6/g]l6ª s/]G6 

ljB't\ k|jfxsf] lbzf kl/jt{g gx'g] ljB't\nfO{ 8fO/]S6 s/]G6 (Direct current) elgG5 . of] s/]G6 

Aof6«L jf l8;L h]g]/]6/af6 k|fKt ug{ ;lsG5 . of] s/]G6 6«fG;kmd{/df k|of]u ug{ ;lsFb}g . To;}n] of] 

s/]G6nfO{ w]/} 6f9f;Dd n}hfg ;lsFb}g . o;sf] cfj[lQ z"Go -)_ x'G5 . 

wf/f ljB't\sf] c;/ (Effects of Current Electricity) 

ljleGg ljB'tLo pks/0f k|of]u u/L ljB't\nfO{ cGo zlStdf ¿kfGt/ ug{ ;lsG5 . pbfx/0fsf nflu 

lrdn] ljB't\ zlStnfO{ k|sfz zlStdf kl/0ft u5{ . lxl6ª Olnd]G6n] ljB't\ zlStnfO{ tfk zlStdf 

8fO/]S6 s/]G6 

cN6/g]l6ª 

s/]G6 
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kl/0ft u5{ .ljB't\ zlStnfO{ cGo zlStdf kl/0ft ug]{ k|lj|mofnfO{ ljB't\sf] c;/ elgG5 . oxfF xfdL 

ljB't\sf] c;/sf] af/]df cWoog u5{f}F .  

tfk c;/ (Heating effect) 

s] tkfO{Fn] n'ufdf cfO/g nufpg'ePsf] 5 < hf8f]df kfgL ttfpg ljB't\ s]6\nL klg k|of]u ug'{ ePs} 

xf]nf < oL pks/0fdf tfk s;/L k}bf x'G5 < s'g} wft'af6 ljB't\ k|jfx ubf{ Tof] j:t' tfTb5 / To;n] 

tfk kmfNg yfN5 . ljB't\ zlStaf6 tfk zlSt k}bf x'g] k|lj|mofnfO{ ljB't\sf] tfk c;/ elgG5 . lx6/, 

Od;{g lx6/, cfO/g, ljB't\ s]6\nL cflbn] ljB't\sf] tfk c;/sf] cfw/df sfd u5{g\ . lx6/ sf]7f 

Gofgf] kfg]{, vfgf ksfpg] cflbdf k|of]u ul/G5 eg] Od;{g lx6/ / ljB't\ s]6\nL kfgL ttfpg k|of]u 

x'G5 . oL pks/0fx¿df ljB't\ zlStnfO{ tfk zlStdf kl/0ft ug{ Pp6f tf/sf] SjfOn k|of]u 

ul/Psf] x'G5 . ljB't\ zlStnfO{ tfk zlStdf ¿kfGt/ ug]{ tf/sf] SjfOnnfO{ lxl6ª Olnd]G6 

(Heating element) elgG5 . lxl6ª Olnd]G6 agfpg gfOqmf]d tf/ k|of]u ul/G5 . of] lgs]n / 

j|mf]ldodsf] ldl>t wft' xf] . gfOqmf]d tf/sf] cj/f]w Hofbf ePsfn] o;n] l566}} w]/} tfk k}bf u5{ . 

/ftf] x'g] u/L tft]sf] cj:yfdf (nueu 9000C) df klg o;n] xfjfdf /x]sf] clS;hg;Fu k|ltlj|mof 

ub}{g . o;sf/0f gfOj|mf]daf6 ag]sf] lxl6ª Olnd]G6 l6sfp x'G5 . kfgLsf] k|ToIf ;Dks{df cfpFbf of] 

lau|G5 . To;}n] kfgLdf k|of]u x'g] lxl6ª Olnd]G6df aflx/af6 wft'sf] vf]n nufOPsf] x'G5 .  

 

  -s_ lx6/  -v_ Od;{g lx6/  -u_ cfO/g 

lrq g+= 11.4ljB't\sf] tfk c;/df cfwfl/t pks/0fx¿ 

k|sfz c;/ (Light effect) M ljB't\ pks/0f k|of]u u/L ljB't\ zlStnfO{ k|sfz zlSt ¿kfGt/0f ug{ 

;lsG5 . ljB't\ zlStnfO{ k|sfz zlStdf ¿kfGt/ ug]{ k|lj|mofnfO{ ljB't\sf] k|sfz c;/ elgG5 . 

lkmnfd]G6 aQL, ˆnf]l/;]G6 aQLn] oxL l;4fGtsf] cfwf/df sfd u5{g\ .  
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 lrq g+= 11.5 lkmnfd]G6 aQL    lrq g+= 11.6ˆnf]l/;]G6 aQL 

 

lkmnfd]G6 aQL M o;sf] cfljisf/ yf]d; PNaf Pl8;gn] u/]sf x'g\ . o; aQLdf 6ª\u:6]g wft'af6 

ag]sf] dl;gf] tf/sf] SjfOn x'G5 . To; tf/nfO{ lkmnfd]G6 (filament) elgG5 . ToxL sf/0f o; 

aQLnfO{ lkmnfd]G6 aQL elgPsf] xf] . ha lkmnfd]G6af6 s/]G6 k7fOG5, of] pRr tfkj|mddf tfTb5 / 

k|sfz lbg yfN5 . 6ª\u:6]g wft'sf] kUng] tfkj|md pRr -sl/a 34000 C_ ePsfn] w]/} tft]/ k|sfz 

5f]8\g] cj:yfdf ;d]t of] kUnFb}g . o; aQLdf lgof]g, cfu{g, gfO6«f]hg h:tf lglij|mo Uof; el/Psf] 

x'G5, h;n] pRr tfkj|mddf 6ª\u:6]g wft'nfO{ jfikLs/0f x'gaf6 hf]ufpF5 .  

lrdleq xfjf el/of] eg] 6ª\u:6]g pRr tfkj|mddf clS;hgsf] ;Dks{df cfpFbf cS;Ls/0f eP/ 

gi6 x'G5 . o;f] x'gaf6 lkmnfd]G6nfO{ hf]ufpg aQLleq lglij|mo Uof; eg]{ of z"Go /fVg] sfd 

ul/Psf] x'G5 . lkmnfd]G6 aQLn] 10% ljB't\ zlStnfO{ k|sfz zlStdf abN5 eg] afFsL 90% zlSt 

tfkzlStdf ablnPsf] x'G5 . To;}n] lkmnfd]G6 aQLn] a9L ljB't\ vkt u/L sd k|sfz lbG5 . o;sf] 

cfo' sl/a 1000 306f hlt x'G5 .  

ˆnf]l/;]G6 aQL (Fluorescent lamp) 

o;sf] cfljisf/ cd]l/sL j}1flgs lk6/ s'k/ x]la6n] u/]sf x'g\ . af]nrfnsf] efiffdf o;nfO{ 6\o'a 

nfO6 klg elgG5 . o; aQLdf ds{/L jfik /flvPsf] Pp6f gnL (tube) x'G5 . gnLsf] leq ˆnf]l/;]G6 

kfp8/ n]k ul/Psf] x'G5 . ˆnf]l/;]G6 kfp8/df SoflN;od / DofUg]l;od 6ª \u:6]6 cyjf lhª\s jf 

SoflN;od l;lns]6 /x]sf] x'G5 . gnLsf] @ 5]plt/ b'O{6f 6«n]S6«f]8 x'G5g\ .  

ljB't\ kl/ky k"/f ePkl5 Pp6f On]S6«f]8af6 csf]{ On]S6«f]8 tk{m On]S6«f]g k|jfx x'g yfN5g\ . kf/f]sf] 

jfikaf6 On]S6«f]g k|jfx ePkl5 ToxfF cN6«fEjfOn]6 ls/0f lg:sG5g\ . tL ls/0fn] 6\o"adf n]kg 

ul/Psf] ˆnf]l/;]G6 kfp8/nfO{ k|sfzdo agfpF5g \ / aQLn] pHofnf] lbG5 . ˆnf]l/;]G6 aQLsf] 

lglij|mo Uof; 

:jLr 

On]S6«f]8 
lkmnfd]G6 

afnf:6 
nfOg 
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sfo{Ifdtf lkmnfd]G6 aQLsf] eGbf a9L x'G5 . o; aQLn] 30%ljB't\ zlStnfO{ k|sfz zlStdf / 

afFsL 70% nfO{ tfk zlStdf kl/0ft u5{ . o;sf] cfo' sl/a 3000 306f hlt x'G5 .  

lxhf]cfh CFL aQLx¿ klg Jofks k|of]udf cfPsf 5g\ . l;PkmPn (CFL) sf] k"/f¿k sDKofS6 

ˆnf]l/;]G6 n]Dk (Compact Fluorescent Lamp_ xf] . o;sf] cfljisf/ P8j8{ P= Xofd/n] u/]sf  

x'g\ . To;}u/L LED aQLx¿ klg k|of]udf /x]sf 5g\ h;df LED sf] k"/f ¿knfO6 Oldl6ª 8fo8 

(Light Emitting Diode) xf] . 

ljrf/0fLo k|Zg M 

lkmnfd]G6 aQLeGbf ˆnf]l/;]G6 aQL h8fg ug{ dxª\uf] eP klg b'/ufdL¿kdf ˆnf]l/;]G6 aQL h8fg 

ubf{ kmfObf x'G5 lsg xf]nf < 

lkmnfd]G6 aQLsf] sfo{Ifdtf 10 k|ltzt x'G5 eg] cfo' ;/b/ 1000 306f x'G5 t/ ˆnf]l/;]G6 aQLsf] 

sfo{Ifdtf 30 k|ltzt/ cfo' ;/b/ 3000 306f hlt x'G5 . cyf{t\ ˆnf]l/;]G6 aQLsf] sfo{Ifdtf a9L 

ePsfn] o;n] sd ljB't\ vkt u/L a9L pHofnf] lbg'sf ;fy} of] nfdf] ;do l6S5 . o;n] ubf{ lkmnfd]G6 

aQLsf] eGbf ˆnf]l/;]G6 aQLsf] ;~rfng vr{ sd x'ghfG5 . o;}sf/0f lkmnfd]G6 aQLeGbf ˆnf]l/;]G6 

aQL h8fg ug{ dxª\uf] eP klg b'/ufdL ¿kdf ˆnf]l/;]G6 aQL h8fg ubf{ kmfObf x'G5 . 

lj|mofsnfk 11.4 

cfk\mgf] 3/ jl/kl/ kfOg] ljleGg vfn] ljB't\ aQLx¿ e]nf ug'{xf];\ / cjnf]sg u/L 5nkmn ug'{xf];\ .  

r'DasLo c;/ (Magnetic effect) 

s'g} ;'rfns tf/df ljB't\ k|jfx ubf{ To; tf/sf] jl/kl/ r'DasLo If]q k}bf x'G5 . o;/L ljB't\af6 

r'DasLo zlSt pTkGg x'g] lj|mofnfO{ ljB't\sf] r'DasLo c;/ (Magnetic effect)elgG5 . ;'rfnssf] 

jl/kl/ s:tf] r'DasLo If]q aG5 eGg] s'/f ;'rfnssf] cfsf/df e/k5{ . pbfx/0fsf] nflu Pp6f 

;f]emf] tf/ / ;f]n]GjfO8df s:tf s:tf r'DasLo If]q aG5g\ x]/f}F .  

;f]emf] tf/sf] r'DasLo If]q (Magnetic field of straight wire) 

s'g} ;Lwf tf/af6 s/]G6 k7fpFbf o;n] cfkm\gf] jl/kl/ j[Qfsf/ r'DasLo If]q k}bf u5{ . ;Lwf tf/n] 

k}bf ug{] r'DasLo If]q lrqdf b]vfOPsf] 5 . o;sf] r'DasLo If]qsf] lbzf bfofF xftn] ;dfTg] lgod 

(Right hand grip rule)af6 kQf nufpg ;lsG5 . 
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lrq 11.7 

lj|mofsnfk 11.5 

;f]n]GjfO8n] agfpg] r'DasLo If]q (Magnetic field due to solenoid) 

;f]n]GjfO8af6 ljB't\ wf/f -s/]G6_ k7fOG5, o;n] r'DasLo If]q k}bf u5{ . 

 

lrq 11.8 ;f]n]GjfO8sf] r'DasLo If]q 

;f]n]GjfO8af6 s/]G6 k7fpFbf o;n] cfkm\gf] jl/kl/ 58 cfsf/sf] r'Dassf] h:t} r'DasLo If]q lgdf{0f  

u5{ .s/]G6 /f]Sgf ;fy o;/L ag]sf] r'Dassf] r'DasLo u'0f x/fpF5 . of] c:yfoL r'Das xf] .;f]n]GjfO8sf] 

h'g 5]pdf 38Lsf] ;"Osf] ljk/Lt lbzfdf s/]G6 aUb5, To; 5]pn] pQ/ w|'jsf] sfd u5{ . 

ljB't\sf] r'DasLo c;/ k|of]u u/L ljleGg pks/0fx¿ agfOG5g\ . ljB't\ r'Das, ljB't\ 306L cflb 

o:tf pks/0fx¿ x'g\ .  

 

ljB't\ r'Das (Electromagnet) 

r'DasLo an/]vf 

;f]n]gf]O8 

r'DasLo an/]vf 

l:jr 

sDkf; l;of] rfns tf/ 
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lj|mofsnfk 11.6 

Pp6f kmnfdsf] lsnf lnP/ To;nfO{ s'rfns a]/]sf] tf/n] kmgkmGtL a]g'{xf];\ . ca tf/af6 ljB't\ 

aufpg'xf];\ . s] x'G5 < cjnf]sg ug'{xf];\ .  

 

lrq g+= 11.9 ljB't\ r'Das 

lsnfdf a]/]sf] tf/af6 ljB't\ au]kl5 lsnfdf r'DasLo zlSt k}bf x'G5 . o;/L ljB't\ k|jfx u/L 

agfOPsf] r'DasnfO{ ljB't\ r'Das (Electromagnet) elgG5 . of] c:yfoL k|sf/sf] r'Das  

xf] . ljB't\ k|jfxx'Gh]n o;df r'DasLo zlSt /xG5 eg] ljB't\ k|jfx /f]lsPkl5 o;sf] r'DasLo 

zlSt x/fpF5 . ljB't\ r'Das cToGt pkof]uL pks/0f xf] . /]l8of], l6eL, 6]k/]s8{/, ljB't\ 306L, 

l:ks/, dfOj|mf]kmf]g cflbdf o;sf] k|of]u x'G5 . kmnfd pBf]udf kmnfdsf 7'nf] ef/L p7fpg ;d]t 

ljB't\ r'Dassf] k|of]u x'G5 . ljB't\ 306Ldf klg On]S6«f]DofUg]6 k|of]u ePsf] x'G5 . 

 

lrq g+= 11.10 ljB't\ 306L 

 

 

r'DasLo an/]vf / r'DasLo ˆnS; 

tf/sf] sdfgL 

kmnfdsf] lsnf] 

tf/ 

;]n 
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r'DasLo an/]vf (Magnetic lines of force) 

s'g} klg r'Dassf] r'DasLo If]qleq r'DasLo l;of]n] lglZrt lbzf b]vfpF5 . r'Dassf] jl/kl/sf] 

If]q hxfF;Dd r'Dasn] csf{] r'Das jf r'DasLo j:t'df c;/ b]vfpF5, To;nfO{ To; r'Dassf] 

r'DasLo If]q (Magnetic field) elgG5 . zlStzfnL r'Dassf] r'DasLo If]q sdhf]/ r'Dassf] 

r'DasLo If]qeGbf km/flsnf] x'G5 . 

lj|mofsnfk 11.7 

Pp6f ;]tf] sfuh dfly 58 cfsf/sf] r'Das /fvL To;sf] jl/kl/ k]lG;nn] /]vf lvRg'xf];\ . ca 

Pp6f sDkf; NofP/ To;nfO{ r'Dassf] pQ/w|'j glhs n}hfg'xf];\ / sDkf;sf] ;'O{ l:y/ ePkl5 

To;sf] pQ/ w|'j / blIf0f w|'jdf k]lG;nn] lrx\g nufpg'xf];\ . ca sDkf;nfO{ p7fP/ o;sf] blIf0f 

w|'j km]l/kl5Nnf] lrx\gdfly kf/L /fVg'xf];\ / ;'O{ l:y/ ePkl5 o;sf] pQ/ w|'jdf lrx\g nufpg'xf];\ . 

nuftf/ of] k|lj|mof bf]xf]¥ofpg'xf];\ . cGttM sDkf; ;"O{sf] pQ/L w|'j r'Dassf] blIf0fL w|'j;Dd k'U5 . 

ca ;a} lrx\gx¿nfO{ hf]8\g'xf];\ . o;f] ubf{ Pp6f aqmky b]vf kb{5 . oxL k|lj|mofaf6 r'Dassf] 

jl/kl/ -r'DasLo If]qleq_ y'k|} an/]vf lvRg ;lsG5 . 

 

lrq 11.11r'DasLo an/]vf 

of] jqmky r'DasLo If]qleq sDkf; ;"O{sf] pQ/ w'|jn] b]vfPsf] -k5\ofPsf]_ af6f] xf] . Tof] jqmkyn] 

r'DasLo an/]vfsf] k|ltlglwTj u5{ . r'DasLo If]qleq r'DasLo l;of]sf] pQ/ w|'jn] k5\ofPsf] 

jqmkynfO{ g} r'DasLo an/]vf elgG5 . r'DasLo an/]vfn] lgDg nIf0fx¿ b]vfpF5g\ . 

-s_ r'DasLo an/]vf r'Dassf] pQ/ w|'jaf6 ;'? eP/ blIf0f w|'jtkm{ uPsf x'G5g\ . 

-v_ s'g} klg r'DasLo an/]vf Psfk;df sfl6b}gg\ . 

-u_ r'DasLo an/]vf lg/Gt/ / aGb aqm/]vfsf] ¿kdf /xG5g\ . 
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DofUg]l6s ˆnS; (Magnetic flux) 

lbOPsf] lglZrt If]q eP/ hfg] s'n r'DasLo If]qsf] dfkg g} r'DasLo ˆnS; xf] . o;n] lglZrt 

If]qkmnaf6 hfg] r'DasLo an/]vfsf] ;ª\Vof atfpF5 . 

xfdLn] lnPsf] If]qkmn h'g;'s} ;fOhsf] x'g ;S5 . DofUg]l6s ˆnS;nfO{ u|Ls cIf/ kmfO (Phi) i.e. 

n] hgfpF5 . o;df l;kmS; B(
B
) ;d]t k|of]u ug{] rng 5 . DofUg]l6s ˆnS;nfO{ lgDg ;"qaf6 

lgsflnG5 . 

 B = B.A. = B.A. cos 

hxfF,A = ;txsf] If]qkmn B = r'DasLo If]q 

  = an/]vfn] atfPsf] sf]0f B = DofUg]l6s ˆnS; 

DofUg]l6s ˆnS;sf] SI PsfO j]e/ (Weber) xf] . o;nfO{ Wb ;ª\s]tdf n]lvG5 . 

olb lnOPsf] ;tx r'DasLo If]q; Fu nDa ePsf] cj:yfdf eg] DofUg]l6s ˆnS; (B) a/fa/ B × A 

x'G5 .i.e. B = BA 

r'DasLo If]q;Fu nDj eP/ PsfO If]qkmnaf6 hfg] DofUg]l6s ˆnS;nfO{ g} DofUg]l6s ˆnS; 8]lG;6L 

elgG5 .  

DofUg]l6s ˆnS; 8]lG;6L Ö DofUg]l6s ˆnS;÷ If]qkmn Ö B/A 

 

lrq 11.12 : dfUg]l6s km\nS; 

ljB't\sf] df]6f]/ c;/ (Motor effect of electricity) 

;'rfns tf/af6 s/]G6 aUbf tf/sf] jl/kl/ r'DasLo If]q ljsf; x'G5 eGg] xfdLn] yfxf kfof}+ . ca 

csf{] 9ª\un] ;f]rf}+ . r'DasLo If]q (Magnetic field) leq /fv]sf] tf/df s/]G6 k7fof] eg] s] xf]nf < 

r'DasLo an/]vf 

If]qkmn If]qkmn 
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ha r'DasLo If]qdf /flvPsf] ;'rfns tf/af6 ljB't\(Current) k7fOG5 tf/sf] jl/kl/ k}bf x'g] 

r'DasLo If]q / r'Dassf] r'DasLo If]qlar cfsif{0f / ljsif{0f x'G5 . oL b'O{6f r'DasLo If]qlar x'g] 

cfsif{0f / ljsif{0fn] ubf{ tf/df rfn pTkGg x'G5 . r'DasLo If]q leq /x]sf] tf/df ljB't\ -s/]G6_ 

k|jfx ubf{ tf/df rfn pTkGg x'g] lj|mofnfO{ g} df]6/ c;/ (motor effect) elgG5 . 

 

lrq g+= 11.13 df]6/ c;/ 

xfd|f] b}lgs hLjgdf ljB't\sf] df]6/ c;/sf] 7'nf]pkof]lutf 5 . ljB't\ df]6/nfO{ o;sf] pbfx/0fsf] 

¿kdf lng ;lsG5 . ljB't\ zlStnfO{ oflGqs zlStdf ¿kfGt/ ug]{ pks/0fnfO{ ljB't\ df]6/  

elgG5 . o;n] df]6/ c;/sf] cfwf/df sfd u5{ . o;afx]s 3/df k|of]u x'g] ljB't\ kª\vf, jfl;ª 

d]l;g, Eofs'd lSng/, kfgL tfGg] kDk cflbn] df]6/ c;/sf] cfwf/df sfd u5{g\ .  

  
 

-s_ kfgL tfGg] kDk -v_ Eofs'd lSng/ -u_ On]lS6«s km\ofg 

lrq g+= !!=!$ M ljB'tLo pks/0f 

ljBt' r'DasLo pkkfbg(Electromagnetic Induction) 

ljB't\ / r'DasTj Ps csf{;Fu ;DalGwt 5g\ . j}1flgs xfG; lqmlZrog cf]P:6]{8n] ljB't\sf] 

r'DasLo c;/ x'g] s'/f kQf nufP . of] k|of]ukl5 olb ljB't\af6 r'DasTj lg:sG5 eg] r'DasTjaf6 

l:Kn6 l/ª\;  

a|;]; 

PS;n 
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ljB't\ klg lg:sg'k5{ eGg] s'/f j}1flgsx¿n] ljrf/ u/] . nfdf] k|oTgkl5 a]nfotL j}1flgs dfOsn 

km]/f8]n] ;g\ !*#! df r'DjsTjaf6 ljB't\ lg:sg] s'/f kQf nufP . To;sf nflu pgn] o:tf] k|of]u 

u/]sf lyP . 

km]/f8]n] o; k|of]usf nflu Pp6f r'Das, tf/sf] SjfOn / UofNefgf]ld6/ lnP . pgn] tf/sf] 

SjfOndf UofNefgf]ld6/ h8fg u/] / SjfOnleq r'Das 3';fP/ r'DasnfO{ leq–aflx/ ub}{ rfndf 

NofP . o;/L r'Das rfndf NofpFbf UofNefgf]ld6/sf] ;"O{ rn]sf] b]lvof] . r'Das rfndf g/x]sf] 

a]nf UofNefgf]ld6/sf] ;"O{df s'g} rfn b]lvPg . 

 

lrq 11.15 ljB't\ r'DasLo pkkfbg 

o;af6 dfOsn km]/f8]n] r'DasLo If]qleq s'g} rfns tf/nfO{ rfndf NofpFbf tf/df s/]G6 pTkGg 

x'G5 eGg] s'/f kQf nufP . cyf{t\ tf/sf] SjfOn;Fu ;DalGwt r'DasLo ˆnS;nfO{ kl/jt{g ubf{ 

tf/df s/]G6 pTkGg x'G5 eGg] s'/f o; k|of]uaf6 kQf nfUof] . 

r'DasLo If]qleq /x]sf] tf/nfO{ r'DasLo an/]vf sfl6g] u/L rfndf NofpFbf tf/df s/]G6 pTkGg 

x'G5 . o;/L tf/df s/]G6 pTkGg x'g] k|lj|mofnfO{ ljB't\ r'DasLo pkkfbg (Electromagnetic 

Induction)elgG5 . o;/L k}bf x'g] s/]G6nfO{ pTk|]l/t s/]G6 (Induced Current) elgG5 . 

 

 

km]/f8]sf] ljB't\ r'DasLo pTkfbgsf] lgod(Faraday Law of Electromagnetic Induction) 

ljB't\ r'DasLo pkkfbg;Fu ;DalGwt dfly plNnlvt k|of]uaf6 dfOsn km]/f8]n] lgDgadf]lhd 

lgodx¿ k|ltkfbg u/] . o;}nfO{ ljB't\ r'DasLo pkkfbg;DaGwL km]/f8]sf] lgod elgG5 . tL 

lgodx¿ lgDg a'Fbfdf ;+If]kLs/0f ug{ ;lsG5 M 

rfns 

r'Das 

tf/ 

UofNefgf] 

ld6/ 
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(i) klxnf] lgod M ha aGb kl/ky;Fu ;DalGwt r'DasLo ˆnS; kl/jt{g x'G5, kl/kydf s/]G6 

 -OPdPkm_ k}bf x'G5 . 

(ii) bf];|f] lgod M tf/df pTkflbt OPdPkm -ljB't\_ sf] dfqf tf/;Fu ;DalGwt r'DasLo ˆnS;sf] 

 kl/jt{gsf] b/;Fu ;dfg'kflts x'G5 .  pTkflbt OPdPkm  DofUg]l6s ˆnD;sf] kl/jt{g b/ 

(iii) t];|f] lgod M tf/;Fu ;DalGwt DofUg]l6s ˆnS; kl/jt{g x'Gh]n dfq tf/df s/]G6 -OPdPkm_ 

 k}bf x'G5 . 

8fOgfdf] / h]g]/]6/ (Dynamo and Generator) 

afO;fOsn 8fOgfdf] (Bicycle Dynamo) 

8fOgfdf]n] oflGqs zlStnfO{ ljB't\zlStdf ¿kfGt/ u5{ . o;n] ljB't\ r'DasLo pkkfbgsf] 

l;4fGtsf] cfwf/df sfd u5{ . pbfx/0fsf nflu afO;fOsnsf]8fOgfdf]nfO{ lng ;lsG5 .  

afO;fOsn 8fOgfdf]sf] lasf]{;Fu hf]8]/ Pp6f :yfoL r'Das /flvPsf] x'G5 / To; r'Dassf] r'DasLo 

If]qleq kg]{ u/L Ogfd]n sf]6 ul/Psf] tf/sf] SjfOn /flvPsf] x'G5 . ha 8fOgfdf]sf] lasf]{nfO{ 

6fo/df 5'jfP/ ;fOsn u'8fOG5, 6fo/ 3'Dbf o;n] 8fOgfdf]sf] lasf]{nfO{ 3'dfpF5 . lasf]{ 3'Dbf ;Fu} 

hf]l8Psf] r'Das klg 3'Db5 . r'Das 3'Dbf r'DasLo If]qleq /fv]sf] SjfOnn]r'DasLo an/]vf 

sfl6lbG5 / SjfOndf ljB't\ pTkGg x'G5 . o;/L pTkflbt ljB't\n] ;fOsnsf] aQL aNb5 . 

;fOsnsf] rSsf hlt j]un] 3'D5, ToxfF Tolt g} a9L ljB't\ pTkfbg x'G5 / lrd emg\ a9L rxlsnf] 

eP/ aN5 .  

 

lrq g+= 11.16 afO;fOsn 8fOgfdf] 

lj|mofsnfk 6.4 

Pp6f ;nfOsf] a6\6fsf] aflx/L vf]n lnP/ To;df s'rfns a]/]sf] tf/ kmGkmgL a]g'{xf];\ . ca To;df 

UofNefgf]ld6/ hf]8\g'xf];\ . To;kl5 Pp6f 58 cfsf/sf] r'Das a6\6fdf /fv]/ tn dfly ug'{xf];\ . 

UofNefgf]ld6/df s'g} c;/ b]lvG5 ls b]lvFb}g < 5nkmn u/L lgisif{ lgsfNg'xf];\ .  

8fOgfdf] 

;fOsnsf] 6fo/ 

aQL 

aQL 

tfdfsf] tf/ 

kmnfdsf] sf]/ 

r'Das 

3'Dg] lasf{] 
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P;L h]g]/]6/ (AC Generator) 

h]g]/]6/ eg]sf] ljB't\ pTkfbg ug]{ pks/0f xf] . o;n] oflGqs zlStnfO{ ljB't\zlStdf kl/0ft u5{ . 

oflGqs zlStnfO{ ljB't\zlStdf kl/0ft ug{] pks/0fnfO{ h]g]/]6/ elgG5 . h]g]/]6/n] lbg] ljB't\ 

(Output) sf cfwf/df h]g]/]6/ @ vfnsf x'G5g\ . tLg x'g\– P;L h]g]/]6/ / l8;L h]g]/]6/ . o; 

kf7df P;L h]g]/]6/sf] dfq rrf{ ul/Psf] 5 . 

 P;L h]g]/]6/n] oflGqs zlSt -ult zlSt_ nfO{ ljB't\zlStdf kl/0ft -¿kfGt/_ u5{ . o;df OGk'6 

;KnfO{ -d]sflngsn zlSt_ sf] ¿kdf xfjf, kfgL jf jfikn] sfo{ u5{g\ .  

 

lrq g+= 11.17 h]g]/]6/ 

sfo{ l;4fGt 

P;L h]g]/]6/n] ljB't\ r'DasLo pkkfbgsf] l;4fGtsf cfwf/df sfo{ u5{ . o; l;4fGtcg';f/ 

r'DasLo an/]vf sfl6g] u/L s'g} rfns -tf/_ nfO{ rfndf NofpFbf pSt tf/df OPdPkm -s/]G6_ k}bf 

x'G5 . o;nfO{ g} ljB't\ r'DasLo pkkfbg elgG5 . o; k|lj|mofdf r'Das / tf/ -rfns_ dWo] 

Pp6fnfO{ rfndf NofOG5 .  

agfj6 M P;L h]g]/]6df d'Vo efux¿ lgDgadf]lhd 5g\ Mcdf{r/, DofUg]6 -lkmN8_ /f]6/, l:nkl/ª / 

a|;]; . 

cdf{r/ (Armature) M P;L h]g]/]6/sf] efu hxfF OPdPkm -ef]N6]h_ k|fKt x'G5, To;nfO{ cdf{r/  

elgG5 . kmnfdsf] sf]/df s'rfnsn] 9fs]sf] tfdfsf tf/ a]/]/ cdf{r/ agfOPsf] x'G5 . cdf{r/nfO{ 

3'Dg ;Sg] laF8 (Axle) df hf]l8Psf] x'G5 . o;nfO{ alu/x]sf] kfgL, xfjf jf jfikmn] 3'dfOG5 . 

r'Das 

sDd'6]6/ 

sfa{g a|; 

SjfOn 



258 

DofUg]6 -lkmN8_ M o;df sGs]e kf]n ePsf] zlStzfnL :yfoL r'Das /x]sf] x'G5 . oxL r'Dassf 

w|'jx¿sf]lardf SjfOn /flvG5 . cfw'lgs h]g]/]6/df On]S6«f]DofUg]6af6 r'DasLo If]q lgdf{0f ul/Psf] 

x'G5 . 

/f]6/ (Rotor) M SjfOnnfO{ 3'dfpg] h]g]/]6/sf] efunfO{ /f]6/ elgG5 . o;nfO{ k|fOd df]e/ (Prime 

Mover)n] 3'dfpg] u5{ . 

l:nk l/ª\; M PS;n;Fu hf]l8Psf wft'sf l/ªx¿nfO{ l:nk l/ª\;(Slip Rings) elgG5 . logLx¿ 

SjfOn;Fu hf]l8Psf x'G5g\ / cdf{r/;Fu} 3'D5g\ . 

a|;]; (Brushes) M logLx¿ wft' jf sfa{gaf6 ag]sf Kn]6x¿ x'g\ h;n] l/ª\;nfO{ xNsf 9ª\un] 

5f]Psf] x'G5 . o;n] cdf{r/nfO{ aflx/L kl/ky;Fu hf]8\5 . 

ha r'Dassf b'O{6f w|'j -kf]n_ sflardf /x]sf] cdf{r/ r'DasLo If]q;Fu nDa eP/ 3'D5, cdf{r/;Fu 

;DalGwt r'DasLo ˆnD; lg/Gt/ kl/jt{g x'G5 / To;df cN6/g]l6ª OPdPkm -ljB't\_ k}bf x'G5 . 

o;sf] lbzf lgwf{/0f ug{ ˆn]ldªsf] bfofF xftsf] lgod k|of]u ug{ ;lsG5 . 

h]g]/]6/ cyjf 8fOgfdf]af6 ljB't\ pTkfbg a9fpg lgDg tl/sf ckgfpg ;lsG5 M 

-s_ tf/sf] SjfOndf km]/f]sf] ;ª\Vof a9fpg]  

-v_ r'Das jf SjfOnsf] 3'Dg] a]u a9fpg]  

-u_ r'DasLo If]qsf] zlSt a9fpg]  

-3_ r'Das / SjfOnlarsf] b'/L 36fpg]  

6«fG;kmd{/ (Transformer) 

tkfO{Fsf] ufpF3/df a]nf avt ljB't\ uPsf] cg'ej tkfO{FnfO{ kSs} xf]nf . s] slxn]sfxLF ljB't\ nfOg 

lsg uPsf] eg]/ k|flws/0fdf kmf]g ubf{ 6«fG;kmd{/ k8\s]sf] eGg] s'/f ;'Gg'ePsf] 5 < Tof] 6«fG;kmd{/ 

eg]sf] s] xf] < To;n] s] sfd u5{ < Tof] sxfF / lsg /flvPsf] x'G5 < xfdLn] ljB't\ k|of]u ubf{ 

cfjZostfcg';f/ o;sf] ef]N6]h-OPdPkm_ 36fpg] jf a9fpg] ug'{kg]{ x'G5 . o;sf nflu xfdLn] vf; 

k|sf/sf] pks/0f k|of]u u5{f}F . 

ef]N6]h cyf{t\ cN6/g]l6ª On]S6«f]df]l6e kmf];{sf] dfqf 36fpg jf a9fpg k|of]u ul/g] pks/0fnfO{ g} 

6«fG;kmd{/ elgG5 . of] w]/} pkof]uL pks/0f xf] . 6«fG;kmd{/sf] cfljisf/ x'Fb}gYof] eg] 

cfjZostfcg';f/ ef]N6]h 36a9 x'g ;Sg] lyPg . o;n] ubf{ ljB't\sf] k|of]u ;Lldt x'GYof] . 

6«fG;kmd{/ b'O{ vfnsf x'G5g\ – :6]k ck6«fG;kmd{/ / :6]k8fpg 6«fG;kmd{/ .  

kmnfdsf] sf]/ 

;]s]G8/L 

SjfOn 

k|fOd/L  

SjfOn 

k|fOd/L  

SjfOn 
;]s]G8/L 

SjfOn 

kmnfdsf] sf]/ 
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 lrq g+= 11.18 :6]kck 6«fG;kmd{/    lrq g+= 11.19 :6]k8fpg 

6«fG;kmd{/ 

:6]kck 6«fG;kmd{/ (Stepup Transformer) 

cN6/g]l6ª OPdPkm (EMF) sf]dfqf a9fpg] 6«fG;kmd{/nfO{ :6]kck 6«fG;kmd{/ elgG5 . o; 

6«fG;kmd{/n] OGk'6 ljB't\sf] rfkeGbf cfp6k'6 ljB't\sf] rfk a9fpF5 . o; vfnsf] 6«fG;km{/df 

k|fOd/L SjfOndf eGbf ;]s]G8/L SjfOndf k]m/f] (turn) x¿sf] ;ª\Vof a9L x'G5 . kfj/ xfp;af6 

pTkflbt cN6/g]l6ª ljB't\ sd ef]N6]hdf x'G5 . o; ljB't\nfO{ nfdf] b'/L;Dd n}hfg pRr ef]N6]hdf 

kl/0ft ug'{kg]{ x'G5 . To;}n] kfj/ xfp;af6 pTkflbt ljB't\nfO{ k|;f/0fdf nfg' cl3 :6]kck 

6«fG;kmd{/ k|of]u ul/g] ul/G5 .  

:6]k8fpg 6«fG;kmd{/ (Stepdown transformer) 

cN6/g]l6ª OPdPkm (EMF) sf] dfqf 36fpg] 6«fG;kmd{/nfO{ :6]k8fpg 6«fG;kmd{/ elgG5 . o; 

6«fG;kmd{/n] OGk'6 ljB't\sf] eGbf cfp6k'6 ljB't\sf] rfk sd u/fpF5 . o;sf] k|fOd/L SjfOndf eGbf 

;s]s]G8/L SjfOndf k]m/f]x¿sf] ;ª\Vof sd x'G5 . 3/df NofPsf] ljB't\af6 /]l8of], l6eL h:tf 

pks/0f rnfpg ef]N6]h 36fpg'kg]{ x'G5 . o;sfnflu :6]k 8fpg 6«fG;kmd{/ k|of]u ul/G5 . 

6«fG;kmd{/sf] agfj6 (Structure of Transformer) 

6«fG;kmd{/ d'VotofM sf]/ (core) / tf/sf SjfOn ldnfP/ agfOPsf] x'G5 . 'E' 'U' jf 'L' cfsf/sf] 

kmnfdsf kftfnfO{ l;wf kftfx¿;Fu hf]8]/ sf]/ agfOG5 . kmnfdsf kftfx¿nfO{ hf]8\g] sfdnfO{ 

Nofldg];g (lamination) elgG5 . kftfx¿nfO{ jf/g]; jf ;]nfs nufP/ OG;'n];g ul/G5 / tL 

kftfx¿nfO{ k]rn] s;]/ Ps l9Ssf agfOG5 . To; l9SsfnfO{ g} sf]/ (core) elgG5 . pSt sf]/sf] 

Psflt/ tf/sf w]/} kmGsf ePsf] SjfOn x'G5, h;af6 OGk'6 s/]G6 k7fOG5 . To; SjfOnnfO{ k|fOd/L 

SjfOn elgG5 . k|fOd/L SjfOndf /x]sf tf/x¿sf kmGsfnfO{ k|fOd/L kmGsf (Primary turns) 

elgG5 .  
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k|fOd/L SjfOn /x]sf] ljk/Lt v08df cfp6k'6 s/]G6 lg:sg] tf/sf] csf]{ SjfOn x'G5 . cfp6k'6 

s/]G6 lg:sg] tf/sf] SjfOnnfO{ ;]s]G8/L SjfOn elgG5 . ;]s]G8/L SjfOndf /x]sf tf/sf kmGsfnfO{ 

;]s]G8/L kmGsf elgG5 . 6«fG;kmd{/sf] SjfOndf k|of]u ul/Psf] tf/df Ogfd]n sf]6 ul/Psf] x'G5 . 

6«fG;kmd{/ agfpFbf o;sf] k|fOd/L SjfOndf w]/} kmGsfx¿ /flvPsf x'G5g\ lsgeg] 6«fG;kmd{/sf] 

k|fOd/L SjfOndf yf]/} kmGsf /flvPdf 6«fG;kmd{/ tfTb5 . ;]s]G8/L SjfOndf tf/sf kmGsfx¿sf] 

;ª\Vof To;af6 lgsfNg'kg]{ ;]s]G8/L ef]N6]hcg';f/ km/s km/s x'G5g\ . 6«fG;kmd{/sf] ;s]G8/L 

SjfOndf /xg] k]m/f]x¿sf] ;ª\Vof lgsfNg lgDg ;"q k|of]u ul/G5 .  

;]s]G8/L ef]N6]h (v2)

k|fOd/L ef]N6]h (v1)
Ö 

;]s]G8/L kmGsf (n2)

k|fOd/L kmGsf (n1)
 

v2

v1
 = 

n2

n1
 

ljrf/0fLo k|Zg  

6«fG;kmd{/ gePsf] eP ljB't\ pkof]udf s] c;/ kYof]{ < 

6«fG;kmd{/ gePsf] eP cfjZostfcg';f/ljB't\ ef]N6]h 36fP/÷a9fP/ pks/0fx¿df k|of]u ug{ 

;lsFb}gYof] . 6f9f ljB't\ n}hfg ;lsg] lyPg . jf:tjdf ljB't\sf] k|of]u ;Lldt x'GYof] . 

ul0ftLo ;d:of 

pbfx/0f 1 

s'g} 6«fG;kmd{/df k|fOd/L kmGsf 2000 5g\ . olb k|fOd/L ef]N6]h 220v af6 22v sf] ;]s]G8/L 

ef]N6]h lgsfNg' 5 eg] ;]s]G8/L kmGsf slt x'g'k5{ < 

lbOPsf]  

k|fOd/L ef]N6]h (v1) = 220v 

k|fOd/L kmGsf (n1) = 2000 

;]s]G8/L ef]N6]h (v2) = 22v 

;]s]G8/L kmGsf (n2) = ? 

;"qcg';f/,  

v2

v1
 = 

n2

n1
 



261 

or, 
22

220
 = 

n2

2000
 

or, n2 × 220 = 22×2000 

 n2 = 
22×2000

220
  = 200 kmGsf 

pbfx/0f 2 

s'g} 6«fG;kmd{/df k|fOd/L kmGsfeGbf ;]s]G8/L kmGsf 4 u'0ff a9L 5g\ . olb pSt 6«fG;kmd{/sf] 

k|fOd/L ef]N6]h 220v eP ;]s]G8/L ef]N6]h slt xf]nf < 

lbOPsf], 

k|fOd/L kmGsf (n1) = xdfgf}F 

;]s]G8/L kmGsf (n2) = 4x 

k|fOd/L ef]N6]h (v1) = 220v 

;]s]G8/L ef]N6]h (v2) = ? 

;"qcg';f/,  

v2

v1
 = 

n2

n1
 

or, 
v2

220
 = 

4x

x
 

 v2 = 
4×220

x
   = 880v 

hfgL /fvf}F M ljleGg hgfj/x¿n] r'DasLo If]qsf] cg'e"lt ug{ ;Sb5g\ To;}n] dfx'/L nufot ljleGg 

hgfj/x¿sf] Jojxf/sf] cWoogdfr'Das k|of]u ul/G5 .  

 

 

 

zAbfy{÷zAbfjnL 

lxl6ª Olnd]G6  M ljB't\af6 tfk lgsfNg] Wfft'sf] tf/ -SjfOn_ 
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ljB't\ r'Das   M ljB't\ k|jfx u/L agfOg] c:yfoL r'Das 

r'DasLo If]q   M r'Dasn] c;/ ug{ ;Sg] jl/kl/sf] :yfg 

ljB't\ df]6/   M ljB't\ zlStnfO{ oflGqs zlStdf abNg] pks/0f 

h]g]/]6/   M ljB't\ lgsfNg] pks/0f 

6«fG;kmd{/   M ljB't\sf] dfqf 36a9 ug{ k|of]u x'g] pks/0f 

cEof; 

o; kf7df tkfO{FFn] s] s] l;Sg'eof] < cEof; ug'{xf];\ M 

1.  ;xL pQ/df uf]nf] 3]/f nufpg'xf];\ M 

-s_ lkmnfd]G6 aQLsf] sfo{ Ifdtf slt 5 < 

  (i) 10% (ii) 30% (iii) 70% (iv) 90 % 

 -v_ tnsf dWo] s'g pks/0f ljB't\sf] tfk c;/df cfwfl/t xf] < 

  (i) ljB't\ 306L  (ii) 8fOgfdf]  (iii) ljB't\ kª\vf  (iv) ljB't\ s]6\nL 

 -u_ lkmnfd]G6 aQLleq tnsf dWo] s'g Uof; eg'{ x'Fb}g < 

  (i) gfO6«f]hg   (ii) xfjf  (iii) cfu{g   (iv) lxlnod 

 -3_ ljB't\sf] OPdPkm 36fpg÷a9fpg s'g pks/0f k|of]u x'G5 < 

  (i) h]g]/]6/   (ii) ;]n   (iii) 6«fG;kmd{/   (iv) df]6/ 

 -ª_ tnsf dWo] s'g pks/0fn] ljB't\ pTkfbg u5{ < 

  (i) OGe6{/  (ii) h]g]/]6/ (iii) 6«fG;kmd{/  (ii) ljB't\ 306L 

2. km/s n]Vg'xf];\ M 

 -s_ ljB't\ df]6/ / h]g]/]6/ 

 -v_ :6]kck 6«fG;kmd{/ / :6]k8fpg 6«fG;kmd{/ 

 -u_ lkmnfd]G6 aQL / ˆnf]l/;]G; aQL 

 -3_ r'DasLo If]q / r'DasLo an/]vf  

 -ª_ 8fOgfdf] / h]g]]/]6/ 

 -r_  8fO/]S6 s/]G6 / cN6/g]l6ª s/]G6 
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3. tnsf k|Zgx¿sf] hjfkm lbg'xf];\ M 

 -s_ ljB't\ wf/f s]nfO{ elgG5 < o;sf] PsfO s] xf] < 

 -v_ ;f]emf] tf/sf] r'DasLo If]q s:tf] x'G5 < n]Vg'xf];\ . 

 -u_ r'DasLo jn /]vf s]nfO{ elgG5 < 

 -3_ r'DasLo If]q s]nfO{ elgG5 < r'Dassf] zlSt / r'DasLo If]qlar s:tf] ;DaGw 5 < 

 -ª_ ljB't\ s]nfO{ elgG5 < o;sf tLgcf]6f pkof]lutf n]Vg'x]f;\ .  

 -r_  ljB't\sf] c;/ eg]sf] s] xf] < s'g} tLgcf]6f c;/sf] gfd n]Vg'xf];\ . 

 -5_  tfk c;/ / k|sfz c;/df cfwfl/t 2/2 cf]6f pks/0fsf] gfd n]Vg'xf];\ .  

 -h_  DofUg]l6s ˆnS; eg]sf] s] xf] < 

 -em_  h]g]/]6/ s]nfO{ elgG5 < o;af6 a9L ljB't\ pTkfbg ug]{ tLgcf]6f tl/sf n]Vg'xf];\ .  

 -`_  ljB't\sf] df]6/ c;/ eg]sf] s] xf] < o;df cfwfl/t tLgcf]6f pks/0fsf] gfd n]Vg'xf];\ .  

 -6_  ljB't\ df]6/ s]nfO{ elgG5 < o;sf] pkof]lutf n]Vg'xf];\ . 

 -7_  ljB't\ r'DasLo pkkfbg eg]sf] s] xf] < 

 -8_  P;L h]g]/]6/sf] agfj6af/] 5f]6s/Ldf n]Vg'xf];\ . 

4. sf/0f lbg'xf];\ M 

 -s_ lxl6ª Olnd]G6 agfpg gfOqmf]d tf/ k|o]fu x'G5 .  

 -v_  lkmnfd]G6 aQLdf lglij|mo Uof; el/G5 .  

 -u_ lkmnfd]G6 aQLdf 6ª\u:6]g lkmnfd]G6 /flvPsf] x'G5 .  

 -3_ ;'?df dxª\uf] k/] klg k|of]u ub}{ hfFbf lkmnfd]G6 aQLeGbf ˆnf]l/;]G; aQL ;:tf] k5{ .  

 -ª_ 8fOgfdf] nufPsf] ;fOsn hlt hf]8n] u'8\of,] To;sf] lrd plQ rxlsnf] aN5 . 

-r_  6«fG;km/d/sf] k|fOd/L SjfOndf tf/sf kmGsf w]/} ;ª\Vofdf /fVg'k5{ . 

5. tnsf] lrq x]/L ;f]lwPsf k|Zgx¿sf] hjfkm lbg'xf];\ M 

 i)  lrqdf ljB't\sf] s'g c;/ b]vfOPsf] 5 < 

 ii) of] c;/df cfwfl/t yk 2cf]6f pks/0fsf] gfd n]Vg'xf];\ .  

 iii) lrqdf 'A' n] b]vfOPsf] efunfO{ s] elgG5 < of] s'g kbfy{n] ag]sf] x'G5 < 

6. tnsf ul0ftLo ;d:ofx¿ xn ug'{xf;\ M 

A 



264 

 -s_  k|fOd/L ef]N6]h 220v ePsf] Pp6f 6«fG;kmd{/df k|fOd/L kmGsf 5000 5g\ eg] 55v 

  ;]s]G8/L ef]N6]h lgsfNg ;]s]G8/L kmGsf slt x'g'k5{ < [1250 kmGsf] 

 -v_ s'g} 6«fG;kmd{/df k|fOd/L kmGsf 2500 / ;]s]G8/L kmGsf 7500 5g\ . olb To;af6  

  lg:sg] ;]s]G8/L ef]N6]h 720v 5 eg] k|fOd/L ef]N6]h slt xf]nf < [240v] 

 -u_ s'g} 6«fG;kmd{/df k|fOd/L kmGsf eGbf ;]s]G8/L kmGsf b'O{ u'0ff a9L 5g\ . olb ;]s]G8/L  

  ef]N6]h 240v eP k|fOd/L ef]N6]h slt xf]nf < [120v] 

kl/of]hgf sfo{  

1. Pp6f lau|]sf] ljB'tLo pks/0faf6 6«fG;kmd{/ lemSg'xf];\= . o;nfO{ vf]n]/ o;sf efux¿ 

x]g'{xf];\ . cfk\mgf cjnf]sg / cg'ejx¿ ;d]6]/ Pp6f k|ltj]bg tof/ ug'{xf];\ .  

2. glhs}sf] ljB't\ ;fdu|L k;ndf hfg'xf];\ / ljleGg ljB'tLo pks/0fx¿ cjnf]sg ug'{xf];\ . 

;d"xdf 5nkmn u/L Pp6f k|ltj]bg tof/ ug'{xf];\ . 

3. afO;fOsn 8fOgfdf], lau|]sf] ljB'tLo kª\vf vf]n]/ To;sf efux¿ cjnf]sg ug'{xf];\ / 

To;af/] Pp6f k|ltj]bg tof/ ug'{xf];\ . 

 

 

 

 

 

 

 

 

 

 

Eff}lts zf:q gd'gf k|Zgf]Q/ 

!=  ;xL pQ/df uf]nf] 3]/f] nufpg'xf];\ . -ax'j}slNks k|Zg_ 
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-s_ ;"o{s]lGb|t l;¢fGt(Heliocentric theory) s;n] kQf nufPsf x'g\ < 

   c_ sf]klg{s; cf_ Go'6g O_ 6f]n]dL O{_ d]G8n 

-v_ tnsf dWo] s'g pks/0fn] Knjgsf] lgoddf cfwfl/t eP/ sfo{ u5{ < 

   c_ xfO8«f]lns k|]; cf_ Aof/f]ld6/ O_  8'ª\uf  O{_ xfO8«f]lns a|]s 

-u_ s]lNeg :s]ncg';f/ kfgLdf] pDng] tfkj|md slt xf] < 

  c_ 273 K  cf_ 373 K O_232 K O{_100 K 

-3_ OGb|wg'ifsf] j0f{k6sf]lardf s'g /ª k5{ < 

  c_ /ftf]  cf_ xl/of] O_ gLnf]  O{_ kx]+nf] 

 -ª_ xfd|f] b]zdf slt cfj[lQ ePsf] cn6/g]l6ª s/]G6 ljt/0f ul/Psf] 5 < 

  c_ 10 xh{  cf_ 20 xh{ O_ 30 xh{ O{_ 50 xh{ 

@=  tnsf k|Zgx¿sf] pQ/ lbg'xf];\ M -w]/} 5f]6f] pQ/ x'g] k|Zg_ 

 -s_ lhof];]lG6«s l;¢fGt eg]sf] s] xf] < 

pQ/ M k[YjL a|Xdf08sf] s]Gb|df /x]sf] 5 / ;"o{, rGb|dfnufot cGo u|xn] k[YjLsf] 

kl/j|mdf u5{g\ eGg] ljZjf;nfO{ k[YjL s]lGb|t l;4fGt (Geocentric theory) elgG5 . 

 -v_ kf:snsf] l;¢fGt n]Vg'xf];\ . 

pQ/ M aGb efF8f]df /x]sf] t/n kbfy{df s'g} Ps 7fpFdf rfk lbFbf Tolt g} rfk ;a}lt/ 

nDa eP/ k|;f/0f x'G5 . o;nfO{ kf:snsf] l;¢fGt elgG5 . 

 -u_  lSnlgsn ydf]{ld6/df sltb]lv slt;Dd cª\sx¿ clª\st ul/Psf x'G5g\ < 

  pQ/ M lSnlgsn ydf]{ld6/df 350C b]lv 420C ;Ddsf cªsx¿ clª\st ul/Psf  

  x'G5g\ . 

 -3_ sf]lg{of s]nfO{ elgG5 < 

  pQ M cfFvfsf] dfly p7]sf] efunfO{ sf]lg{of elgG5 . 

 -ª_ 8fOgfdf]n] s'g zlStnfO{ s'g zlStdf ¿kfGt/ u5{ < 

  pQ/ M oflGqs zlStnfO{ ljB't\ zlStdf ¿kfGt/ u5{ . 
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#=  tnsf k|Zgx¿sf] pQ/ n]Vg'xf];\ M -5f]6f] pQ/ x'g] k|Zg_ 

 -s_ lsg k[YjLsf] ;a} efudf u'?Tj k|j]u ;dfg x'Fb}g < 

pQ/M k[YjL k"0f{ uf]nfsf/ 5}g . of] w|'jlt/ s]xL y]lKrPsf] lg/Iflt/ km's]sf] 5 . h;n] 

ubf{ k[YjLsf] cw{Jof; ;a}lt/ a/fa/ 5}g . u'?Tj k|j]usf] dfg k[YjLsf] cw{Jof;sf] 

ju{;Fu Jo'Tj|mdfg'kflts (g  1/R2) x'G5 . o;}sf/0f k[YjLsf] ;a} efudf cw{Jof; 

a/fa/ gePsfn] u'?Tjk|j]u ;dfg x'Fb}g . 

 -v_  xfO8«f]ld6/n] s;/L sfd u5{ < 

pQ/M xfO8«f]ld6/sf] gnLdf cª\sx¿ cª\lst ul/Psf] x'G5 . xfO8«f]ld6/nfO{ t/ndf 

/fVbf o;sf] gnL slt;Dd 8'a]sf] x'G5, t/nsf] ;txn] b]vfPsf] cª\ssf]] cfwf/df pSt 

t/n kbfy{sf] 3gTj lgsflnG5 . o;n] Knjgsf] l;4fGtsf] cfwf/df sfd u5{ . 

 -u_ tfk / tfkj|mddf @ cf]6f leGgtf n]Vg'xf];\ . 

  pQ /M tfk / tfkj|mddf km/s 

tfkzlSt Tffkj|md 

!= kbfy{df /x]sf] c0f'x¿sf] ult 

 zlStsf] of]unfO{ tfkzlSt elgG5 . 

@= tfkzlStnfO{ h'n (J) PsfOdf 

 gflkG5 . 

!= j:t'sf] tftf]kg jf lr;f]kgsf] 

 dfkgnfO{ tfkj|md elgG5 . 

@= tfkj|mdnfO{ s]lNeg PsfOdf 

 gflkG5 . 

 -3_ lsxf]n ;h{/L eg]sf] s] xf] < o;sf] pks/0fn] s'g k|lj|mofdf cfwfl/t eP/ sfd u5{ < 

pQ/M z/L/sf] efunfO{ w]/} gvf]nLsg ;fgf] Kjfnaf6 z/L/ leqsf] efudf ck/];g ug]{ 

k|lj|mofnfO{ lsxf]n ;h{/L elgG5 . o; k|lj|mofdf k|of]u x'g] pks/0f k|sfzsf] k"0f{ 

cfGtl/s k/fjt{gdf cfwfl/t x'G5 . 

  

 -ª_ lxl6ª Olnd]G6 agfpg gfOs|f]d kbfy{af6 ag]sf] tf/ k|of]u x'g] @ cf]6f sf/0fx¿ 

  n]Vg'xf];\ . 

pQ/ M  
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c_  6ª\u:6]g lkmnfd]G6sf] cj/f]w w]/} ePsfn] ha o;af6 s/]G6 k7fOG5, of] pRr 

 tfkj|mddf tfTb5 / k|sfz lbg yfN5 .  

cf_  6ª\u:6]g wft'sf] kUng] tfkj|md pRr -sl/a 34000 C_ ePsfn] w]/} tft]/ k|sfz 

 5f]8\g] cj:yfdf ;d]t of] kUnFb}g . 

$=  tnsf k|Zgx¿sf] pQ/ n]Vg'xf];\ M -nfdf] pQ/ x'g] k|Zg_ 

 -s_ Kof/f;'6sf] v;fOdf xfdLnfO{ rf]6k6s gnfUg] sf/0f s] xf] < of] v;fO :jtGq v;fO 

xf] ls xf]Og < sf/0f;lxt n]Vg'xf];\ . 

pQ/ M Kof/f;'6af6 v:bf ha Kof/f;'6n] ult a9\b} hfG5, xfjfsf] cj/f]w klg a9\b}  

hfG5 . oxL k|lj|mofn] Pp6f o:tf] cj:yf cfpF5 ls Kof/f;'6sf] tn v:g] an / xfjfsf] 

/f]sfj6 -cky|:6_ a/fa/ x'g hfG5 . o:tf] cj:yfdf Kof/f;'6sf] k|j]u z"Go x'g hfG5 . 

To;kl5 Kof/f;'6 Pp6f lglZrt ult -6ld{gn e]nf]l;6L_ df lj:tf/} hldglt/ v:5 . 

cyf{t\ o; cj:yfdf Kof/f;'6 sd / lglZrt ultdf hldgdf ;'/lIft ¿kn] v:5 / 

xfdLnfO{ rf]6k6s nfUb}g . Kof/f;'6sf] v;fO :jtGq v;fO xf]Og lsgeg] :jtGq 

v;fOsf nflu xfjfsf] /f]sfj6 guGo x'g'k5{ . 

 -v_ tnsf] lrqdf kbfy{sf tLg cj:yfsf] c0f' ;+/rgf b]vfOPsf] 5 . To;sf] cfwf/df lgDg 

k|Zgx¿sf] pQ/ lbg'xf];\ M 

   

   A   B   C 

  c_ tL dWo] s'g s'g lrqn]kbfy{sf] s'g s'gcj:yf hgfpF5g\ < 

   pQ/ M A n] 7f]; B n] t/n/ C n] kbfy{sf] Uof; cj:yf hgfpF5 . 

  

 

  cf_  ltgLx¿dWo] Pp6f vfFb\g ;lsg] kbfy{ s'g xf] / lsg < 
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pQ/M tLdWo] kbfy{ C -Uof;_ nfO{ vfFb\g ;lsG5 lsgeg] o;sf c0f'x¿ 6f9f6f9f 

5l/P/ /x]sf x'G5g\ . 

  O_ kbfy{ A / B df Pp6f leGgtf n]Vg'xf];\ . 

   pQ/M kbfy{ A sf] cfsf/ lglZrt x'G5 eg] kbfy{ B sf] cfsf/ lglZrt x'Fb}g . 

 -u_ j:t'sf] ljlzi6 tfkwf/0f Ifdtf eg]sf] s] xf] < s'g} j:t'n] k|fKt ug]{ jf u'dfpg] tfksf] 

kl/df0f s'g s'g s'/fdf e/ k5{ < s'g} kbfy{sf] ljlzi6 tkfwf/0f Ifdtf 900 J/Kg0C 5 

eg] To; j:t'sf] 5 Kg lk08n] 25c  
af6 150 C ;Dd ;]nfpFbf slt tfk 5f]8\5 < 

pQ/ M s'g} kbfy{sf] 1 lsnf]u|fd lk08sf] tfkj|md 1°C n] a9fpg jf 36fpg cfjZos 

kg{] tfksf] kl/df0fnfO{ To; kbfy{sf] ljlzi6 tfk wf/0f Ifdtf elgG5 . s'g} klg j:t'n] 

u'dfPsf] jf k|fKt u/]sf] tfksf] kl/df0f To; j:t'sf] lk08, ljlzi6 tfk wf/0f Ifdtf / 

tfkj|mddf cfpg] kl/jt{gdf e/ kb{5 . 

  lbOPsf], tfksf] kl/df0f (Q) = ? 

  lk08 (m) = 5 kg 

  tfkj|mddf j[l4 (dt) = 25°C – 150C = 10 

  ljlzi6 tfkwf/0f Ifdtf (S) = 900 J/kg°C 

  ;"qcg';f/, 

Q  = mSdt   = 5 × 900 × 10  = 45,000 J 

 -3_ lbPsf] lrq x]/L ;f]lwPsf k|Zgx¿sf] hjfkm n]Vg'xf];\ M 

 

 

  -c_ of] s'g k|sf/sf] cfFVffsf] sdhf]/L xf] < of] sdhf]/Lsf] Pscf]6f sf/0f n]Vg'xf];\ . 

   of] sdhf]/Lsf] gfd b'/b[li6 xf] . of] x'g] Pp6f sf/0f cfFVffsf] n]G; ;fdfGoeGbf  

   kftnf] x'g' xf] . 

cfs[lt 

/]l6gf 
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  -cf_ Tof] sdhf]/L x6fpg s'g n]G; x'g] r:df nufpg'k5{ / lsg < sf/0f;lxt  

   n]Vg'xf];\ . 

sGs]e n]G; ePsf] r:df nufpg'k5{ lsgeg] sGs]e n]G;n] glhssf] j:t'af6 

cfPsf ls/0fnfO{ s]xL s]lGb|t u/L To;sf] cfs[lt /]l6gfdf kf5{ / To;nfO{ 

cfFvfsf] n]G;n] /]l6gfdf s]lGb|t u5{ .  

 -ª_ h]g]/]6/ eg]sf] s] xf] < o;af6 a9L ljB't\ pTkfbg ug{ ckgfOg] # cf]6f pkfo  

  n]Vg'xf];\ .lsg 6«fG;kmd{/ pkof]uL pks/0f xf] < 

pQ/ M oflGqs zlStnfO{ ljB't\zlStdf kl/0ft ug{] pks/0fnfO{ h]g]/]6/ elgG5 . 

h]g]/]6/af6 a9L ljB't\ pTkfbg ug{ ckgfOg]3 cf]6f pkfox¿ o; k|sf/ 5g\ . 

  -c_ SjfOndf km]/f]sf] ;ª\Vof a9fP/  

  -cf_ r'DasLo If]qsf] zlSt a9fP/ 

  -O_ r'Das jf SjfOnsf] 3'Dg] a]u a9fP/  

6«fG;kmd{/n] cN6/g]l6ª OPdPkmsf] dfqf sd / a9L u/fpg] sfd u5{ . ljleGg pks/0fx¿ 

rnfpFbf cfjZostfcg';f/ cN6/g]l6ª OPdPkmsf] dfqf sd / a9L u/fpg'k5{ . o;f] ug{ 

;lsFb}gYof] eg] ljB't\sf] k|of]u cToGt ;Lldt x'GYof] . 

*** 

 

 

 

 

 

 

 

 

 a|Xdf08 -Universe_ 
 

An  ljlzi6 p2]Zo (Specific Objectives) 
 

o; kf7sf] cGTodf lzIffyL{x¿ lgDg s'/fdf ;Ifd x'g'x'g]5 M 

kf7 
 

kf7 
kf77 

!@ 
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lrq M 12.1a|Xdf08 

slxNo} /ftLdf cfsfzsf] cjnf]sg ug'{ePsf] 5 < s:tf s:tf cfsfzLo lk08x¿ cjl:yt 5g\ < 

lrqdf w]/} lsl;dsf cfsfzLo lk08x¿ b]vfOPsf] 5 . slxNo} ;f]Rg'ePsf] 5 < logLx¿ cGtl/Ifdf 

s;/L cl8Psf xf]nfg <oL cfsfzLo lk08x¿ /x]sf] a|Xdf08sf] pTklQ s;/L eof] xf]nf < a|Xdf08df 

/x]sf ;a} cfsfzLo lk08x¿ rfndf x'G5g\ xf]nf t <xfd|f] j/k/ /x]sf] ljzfn If]qnfO{ a|Xdf08  

elgG5 . o; a|Xdf08df tf/f, u|x, pku|x, k'R5«]tf/f, pNsf, pNsflk08, lzz' u|xx¿ nufot w]/} 

cfsfzLo lk08x¿ 5g\ . w]/} tf/fx¿sf] ljzfn ;d"x ldn]/ tf/fk'~h ag]sf] x'G5 . ;f}o{d08n cfsfz 

uª\uf tf/fk'~hdf kb{5 . a|Xdf08df nueu 1022 
tf/fx¿ cl:tTjdf /x]sf] cg'dfg ul/Psf] 5 . 

a|Xdf08 Pp6f 7'nf]] If]q xf] . a|Xdf08sf] cfsf/ ;fOh, pTklQ / km}nfj6sf] af/]df clxn];Dd 7f]; 
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hfgsf/L lj1fgn] klg k|fKt ug{ ;s]sf] 5}g . o; PsfOdf xfdL a|Xdf08sf] agfj6, k}mnfj6 / 

o;sf] elj:osf] af/]df cWoog u5f}{ F 

a|Xdf08df s]xL w]/} 7'nf] cfsfzLo lk08x¿ 5g\ . ltgLx¿sf] lk08 klg lgs} w]/} x'G5 . s'g} 

cfsfzLo lk08x¿ lgs} ;fgf klg x'G5g\ . ltgLx¿sf] lk08 klg yf]/} x'G5 . s'g} Uof;Lo cj:yfdf 

x'G5g\ eg] s'g} 7f]; cj:yfdf x'G5g\ . To;sf cfwf/df cfsfzLo lk08x¿nfO{ tf/f, u|x, pku|x, 

lzz' u|x, k'5|] tf/f, pNsf, pNsf lk08 cflb gfdfs/0f ul/Psf] 5 . oL ;a} cfsfzLo lk0x¿df /x]sf] 

lk08sf sf/0fn] ltgLx¿df Ps lsl;dsf] cfsif{0f an pTkGg x'G5 h;nfO{ u'?Tjan elgG5 . oL 

;a} cfsfzLo lk08x¿sf] ;dli6ut ¿knfO{ a|Xdf08 gfd lbOPsf] 5 . a|Xdf08sf] pTklQsf] af/]df 

ljleGg ;dodf vuf]nzfl:qx¿n] ljleGg lsl;dsf l;4fGt k|ltkfbg u/]sf 5g\ . tLdWo] lju Aofª 

l;4fGt -Big bang theory_ k|d'v dflgG5 . o; l;4fGtcg';f/ a|Xdf08df /x]sf ;a} cfsfzLo lk08 

rnfodfg 5g\ . oL cfsfzLo lk08x¿sf] rfn;DaGwL xAan gfds j}1flgssf] cWoog dxŒjk"0f{ 

dflgG5 . oL rnfodfg cfsfzLo lk08x¿lar pTkGg x'g] u'?Tjfsif{0f ansf sf/0fn] ubf{ 

a|Xdf08sf af/]df ljleGg cjwf/0ff ljsf; ePsf] kfOG5 h:t}M v'Nnf a|Xdf08, aGb a|Xdf08 / 

;dtn a|Xdf08 . 

12.1 a|Xdf08df u'?Tjfsif{0f ansf] dxŒj (Importance of gravitational force in universe) 

s] tkfO{Fn] ;f]Rg'ePsf] 5, u|xx¿ / pku|xx¿ cfˆgf] cIf / sIfdf kl/j|md0f / kl/e|d0f ubf{ 

Ps cfk;df lsg g7f]lsPsf xf]nfg\ < 

 

lrq M 12.2u'?Tjfsif{0f ansf] c;/ 

lrqdf k[YjLsf] b'O{ ljk/Lt w'|jdf pleP/ plk|mbf b'j} k[YjLsf] ;txlt/ v;]sf] b]vfOPsf] 5 . s] 

tkfO{F{nfO{ o;sf] /x:o yfxf 5 < k[YjL ;"o{sf] jl/kl/ 3'D5 eg] rGb|df k[YjLsf] jl/kl/ 3'D5 . 

oL tLgcf]6} cfsfzLo lk08x¿sf] cfˆg} u'?Tj an x'G5 t/ klg logLx¿ cfˆg} oyf:yfgdf 

/xg s;/L ;Dej ePsf] xf]nf < k[YjL Pp6f u|x xf] o;sf] cfˆg} lk08 5 To;s} sf/0fn] 

  

;"o{ 

k[YjL 

rGb|df 
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o;df cfsif{0f an pTkGg x'G5 . pSt cfsif{0f ansf] c;/ lglzrt If]qleq dfq} x'G5 . pSt 

If]qnfO{ u'?Tj If]q elgG5 . pSt If]qleq o;sf] c;/ b]Vg ;lsG5 . olb s'g} j:t' Tof] If]qdf 

kmflnof] eg] pSt j:t' k[YjLsf] ;txlt/} v:5 . o;/L cfsfzLo lk08x¿n] cfˆgf] u'?Tj 

If]qdf /x]sf c? ;fgf j:t'nfO{ cfˆgf] s ]Gb|lt/ tfGg] cfsif{0f annfO{ u'?Tj an -gravity_ 

elgG5 . ;"o{, k[YjL / rGb|dfsf] cfˆg} u'?Tj an x'G5 .ltgLx¿lar cfkl;s cfsif{0f an x'G5 

h;df ljk/Lt lbzfdf ;"o{n] k[YjLnfO{ cfˆgf] s]Gb|lt/ cfsif{0f ul//x]sf] x'G5 eg] k[YjLn] klg 

;"o{nfO{ cfˆgf] s]Gb|lt/ cfsif{0f ul//x]sf] x'G5 . To;}u/L k[YjLn] rGb|dfnfO{ cfˆgf] s]Gb|lt/ 

cfsif{0f u5{ eg] rGb|dfn] klg k[YjLnfO{ cfˆgf] s]Gb|lt/ cfsif{0f ul//x]sf] x'G5 . To:t} ljk/Lt 

lbzfdf g} ;"o{n] rGb|dfnfO{ cfˆgf] s]Gb|lt/ cfsif{0f ul//x]sf] x'G5 eg] rGb|dfn] ;"o{nfO{ klg 

cfˆgf] s]Gb|lt/ cfsif{0f ul//x]sf] x'G5 . o;/L g} cGtl/Ifdf /x]sf x/]s cfsfzLo lk08x¿lar 

cfkl;s cfsif{0f an x'G5 pSt kf/:kfl/s cfsif{0f annfO{ u'?Tjfsif{0f an -gravitation_ 

elgG5 . oxL u'?Tjfsif{0f ansf sf/0fn] k[YjLn] cfˆgf] cIfdf kl/j|md0f -rotation_ ug'{sf] 

;fy} cfˆgf] sIfdf kl/e|d0f -revolution_ u5{ . rGb|dfn] klg k[YjLsf] kl/e|d0f u5{ . To;} 

u/L ;f}o{d08ndf /x]sf x/]s cfsfzLo lk08x¿ ;"o{sf] jl/kl/ kl/e|d0f u5{g\ . ;"o{sf] jl/kl/ 

kl/e|d0f ug{ / u|xx¿sf] kª\tLa4tf sfod ug{ u'?Tjfsif{0f ansf] dxŒjk"0f{ e"ldsf x'G5 . 

u'?Tjfsif{0f ans} sf/0fn] ubf{ x/]s u|x, pku|x, tf/f tf/fk'~h nufot cGo ;a} cfsfzLo 

lk08x¿ cGtl/Ifdf cfcfˆgf] :yfgdf cjl:yt /xG5g \ .  

 

lrq M 12.3;f}o{d08n / u'?Tjfsif{0f ansf] c;/ 

lk08x¿n] k/:k/df cfsif{0f ubf{ 7'nf]] lk08sf] cfsif{0fsf] k|efj ;fgf] lk08df k/]sf] b]lvG5 . 

To;}n] u|xx¿ ;"o{sf] jl/kl/ 3'D5g\ eg] pku|xx¿, u|xx¿sf] jl/kl/ 3'D5g\ .rGb|dfsf] eGbf 
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k[YjLsf] lk08 w]/} a9L 5 o;}sf/0f rGb|dfn] k[YjLsf] kl/j|mdf u5{ . u'?Tjfsif{0f ansf] c;/ 

7f]; j:t'df eGbf t/n kbfy{df w]/} b]lvG5 .;"o{ / rGb|dfsf] u'?Tjfsif{0fsf] sf/0fn] ubf{ g} 

k[YjLsf] ;txdf /x]sf] ;d'b|sf] ;txdf Hjf/ef6fx¿ -Tides) pTkGg x'G5g\ . Sir Isaac 

Newton n] b'O{ lk08x¿lar Ps cfk;df x'g] u'?Tjfsif{0f an s'g s'g sf/sx¿n] k|efj 

kf5{g\ / ;f] ansf] dfkg s;/L ug]{ eGg] af/]df lg/Gt/ nfdf] cWoog kZrft ;g\ 1687df 

u'?Tjfsif{0f;DaGwL lgod k|ltkfbg u/] .;f]xL lgodnfO{ g} Go'6gsf] u'?Tjfsif{0f;DaGwL 

ljZjJofkL lgod (Newton's universal law of gravitation) elgG5 . 

12.2 a|Xdf08 cWoog -Study of Universe_ 

s] tkfO{FFx¿n] slxNo} ;f]Rg'ePsf] 5, a|Xdf08sf] pTklQ s;/L eof] xf]nf < a|Xdf08sf] cfsf/ 

s:tf] 5 xf]nf < 

o:t} lh1f;fx¿sf ;fy ljleGg ;dodf j}1flgsx¿n] o;sf] af/]df ljleGg vf]h cg';Gwfg 

u/]sf 5g\ . a|Xdf08sf] Oltxf;, eljionufot a|Xdf08sf] ljleGg tYox¿sf] cWoog ug]{ 

lj1fgsf] zfvf a|Xdf08 lj1fg -universe science_ xf] . o;sf] Pp6f zfvf ef}lts a|Xdf08 

lj1fgn] a|Xdf08sf] pTklQ, ;+/rgf / eljZosf] cWoog u5{ . 

12.2.1 lau Aofª\u l;4fGt -Big-bang theory) cg';f/ a|Xdf08sf] pTklQ 

xfd|f] ;f}o{d08n sl/a 100,000 k|sfz jif{ Jof; (diameter_ ePsf] cfsfz uª\uf (The 

Milky way) gfds :kfO/n (spiral) tf/fk'~hsf] s]Gb|b]lv nueu 30,000 k|sfz jif{sf] b'/Ldf 

kb{5 . o; tf/fk'~hdf dfq} sl/a 150 s/f]8 tf/fx¿ /x]sf] ul0ftLo cg'dfg 5 . a|Xdf08sf] 

pTklQ;DaGwL w]/} l;4fGt k|ltkflbt ePsf 5g,\ tLdWo] ;a}eGbf ljZj;gLo l;4fGt lau Aofª 

l;4fGtnfO{ dflgG5 . 

 

lrq M 12.4 lau Aofª\u 
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;a} tf/fk'~hx¿ cfsf;u+uf tf/fk'~haf6 7'nf]] ultdf ;b}{ u/]sf] cjnf]sgaf6lau Aofª\u 

l;4fGtsf] hGd ePsf] dflgG5 . o; l;4fGtcg';f/ a|Xdf08 Pp6} k/df0f'sf] dxflj:kmf]6gaf6 

ePsf] dflgPsf] 5 . . lj:kmf]6gk"j{ a|Xdf08df /x]sf rf/ cfwf/e"t anx¿ M u'?Tjfsif{0f an  

-gravitational force_, ljB't\ r'DasTj -electromagnetic force_, alnof] cf0fljs zlSt  

-strong nuclear force_ / sdhf]/ cf0fljs zlSt -weak nuclear force) x¿ PsLs[t ¿kdf 

Psn zlStsf ¿kdf /x]sf] dflgG5 . To;}n] cl:tTjsf] klxnf] r/0fdf a|Xdf08 Psbd} 

;ª\s'lrt cj:yfdf /x]sf] dflgG5 . To; ;dodf a|Xdf08 ;fgf] Psn k/df0f'sf] cfsf/df 

Psbd} pmhf{jfg\ cj:yfdf /x]sf] dflgG5 . lau Aofª l;4fGtcg';f/ cTolws zlSt / rfksf 

sf/0f pSt k/df0f'sf] dxflj:kmf]6g eof] / a|Xdf08sf] pTklQ ePsf] dflgG5 . o; 

lj:kmf]6gaf6 a|Xdf08df /x]sf ;Dk"0f{ cfsfzLo lk08x¿sf] pTklQ ePsf] dflgG5 . h;/L 

Pp6f k6sf k8\sFbf To;df /x]sf] lk08x¿ oqtq 5l/G5g\ / Ps csf{af6 6f9f 6f9f 

pl56\6LG5g\ To;/L g} pSt dxfljikmf]6gkZrft\ ;a} cfsfzLo lk08x¿ Ps csf{af6 6f9f 

6f9f uO/x]sf 5g\ To;}n] a|Xdf08sf] cfsf/ klg lbgfg'lbg a9\b} uO/x]sf] 5 .o;sf] lj:tf/ 

lg/Gt/ / dGb ultdf eO/x]sf] 5 . olb tf/fk'~h w]/} 6f9f 5 eg] To;af6 cfpg] k|sfz 

k[YjL;Dd cfOk'Ug klg w]/} ;do nfU5 . o; l;4fGtn] ljleGg cfsfzLo lk08x¿sf]larsf] 

b'/L / /]l8on j]usf] ;DaGwaf/] :ki6 kfg{ ;s]sf] 5}g . 

12.2.2 xAansf] cWoog (Hubble's study) 

;g\ 1929 df cd]l/sg vuf]n zf:qL P8ljg xann] dfpG6 ljN;gdf /x]sf] 100 OGrsf] x's/ 

6]ln:sf]ksf] k|of]u u/]/ ljleGg tf/fk'~hx¿sf] j]u u0fgf ug]{ k|of; u/] . pSt k|of;af6 

pgn] k|To]s tf/fk'~hx¿ Pscfk;af6 6f9f ;b}{5g\ eGg] tYo kQf nufP . pgn] ;fgf b]lvg] 

cfsfzLo lk08x¿ k[YjLaf6 w]/} g} 6f9f /x]sf] / ltgLx¿sf] ult klg w]/} ePsf] cg'dfg  

nufP . To;kl5 pgn] tf/fk'~hx¿sf] ultnfO{ ltgLx¿larsf] cfk;L b'/L;Fu u|fkmdf Knl6ª 

u/L tf/fk'~hx¿sf] ult / ltgLx¿larsf] b'/Lsf] ;DaGwaf/] JofVof u/] . of] ;DaGwnfO{ v = 

Hd ;dLs/0fn] hgfOG5 / o;}nfO{ xAansf] lgod elgG5 . oxfF v sf] cy{ tf/fk'~hx¿sf] 

Pscfk;af6 6fl9g] ult, d sf] cy{ tL b'O{ cfsfzLo lk08x¿sf] cfk;L b'/L / H sf] cy{ 

xAansf] l:y/fª\s (Hubble's constant) xf] . h;sf] dfg 73km/s/Mpc (kilometer per 

second per Mega parsec) x'G5 . o;sf] cy{ olb s'g} b'O{ tf/fk'~hx¿ cfk;df Ps 

d]ufkf/;]ssf] b'/Ldf /x]sf 5g\ eg] ltgLx¿ k|lt;]s]G873 km sf b/n] Ps cfk;af6 cem} 

6f9f uO/x]sf 5g\ eGg] x'G5 . s'g} b'O{ tf/fk'~hlarsf] b'/LnfO{ d]ufkf/;]sdf pNn]v u/L 

xAansf] l:y/fª\sn] u'0ff ug]{ xf] eg] tL tf/fk'~hx¿ s'g]udf Pscfk;df 6fl9Fb} 5g\ eGg] 
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lx;fa lgsfNg ;lsG5 . o;/L lx;fa u/L x]bf{ tf/fk'~hx¿ tLj| ultdf Pscfk;af6 emg 

6f9f x'Fb} uO/x]sf] tYo yfxf x'g cfPsf] 5 . of] ;dLs/0fsf] cfwf/df tf/fk'~hx¿ hlthlt 

cufl8 a9\b} hfG5g\ Tolt g} l56f]l56f] 6f9f ;g]{ /x]5g\ eGg] klg a'‰g ;lsG5 . 

 

lrq 12.5 : xAansf] cWoog b'/L / ult u|fkm 

xAansf] of] lgisif{af6 h;/L xfjf el/Fb} u/]sf] a]n'gsf] cfsf/ a9\b} hfG5 / To;df 5flkPsf 

a'6\6fsf k|To]s ljGb'x¿ Pscfk;df 6fl9Fb} hfG5g\ To;/L g} l;ª\uf] a|Xdf08n] cf]u6]sf] If]qsf] 

cfsf/ a9\b} uO/x]sf] 5 . o;df ePsf tf/fk'~hx¿ klg Pscfk;df 6fl9Fb} uO/x]sf 5g\ eGg] 

s'/f k|i6 x'G5 . To;}n] ljutdf logLx¿ Pscfk;df glhs lyP / w]/} ;do cufl8 ;a} Pp6} 

ljGb'df lyP eGg] s'/f cg'dfg nufpg ;lsG5 . o;/L xAansf] cWoogn] lau Aofªsf] l;4fGtnfO{ 

k'li6 ug{ dbt u5{ . 

12.3 a|Xdf08sf] eljio (Future of universe) 

 ljrf/0fLo k|Zg 

1. a|Xdf08 ;dtn 5 jf uf]nfsf/ 5 < olb uf]nfsf/ 5 eg] of] v'nf 5 ls aGb 5 < 

2. ;'?df tftf] / ;fgf] a|Xdf08 s;/L olt ljzfn aGof] < clxn] ;Dd g]a'nfx¿ s;/L  

 ag] < tf/fk'~hx¿ s;/L ag] < 

o;sf] s'g} k|dfl0ft tYox¿ t 5}g t/ of] ljZjf; ul/G5 ls klxnf] nfv jif{sf] bf}/fgdf a|Xdf08 

kmf]6f]gx¿n] el/Psf] lyof] . To;kl5 kbfy{x¿ xfjL x'g yfn] / 7'nf]] :t/sf] ;+/rgfx¿ aGg yfn] / 



276 

ljleGg lsl;dsf cfsflzo lk08x¿ aGg yfn] . ltgLx¿sf] lj:tf/ s;/L eO/x]sf] 5 eGg] 

ljifodf hd{gL{ ef}ltszf:qL cNa6{ cfOG:6fOgn] ljsf; u/]sf] theory of general relativity 

sfcg';f/ a|Xdf08sf] ;du| cfsf/ a|Xdf08df /x]sf] kbfy{ / pmhf{sf] cf};t 3gTjdf lge{/ x'G5 

.cWoog ubf{ a|Xdf08sf] eljio lgwf{/0f ug]{ ef}lts dfqf mass density nfO{ lnOPsf] 5 . oxfF 

Pp6f Critical density sf] dfg lnOPsf] 5 . To;} ;Fu mass density t'ngf u/]/ a|Xdf08sf] 

eljio atfOPsf] 5 . 

 

lrq 12.6 : a|Xdf08sf k|sf/ 

 -s_ v'nf a|Xdf08 (Open Universe) 

dxfljikmf]6gkZrft\olb u'?Tj k|efj z"Go x'Fbf klg lk08sf] ult afFsL /x\of] eg] tL 

lk08 Pscsf{af6 lg/Gt/ 6f9f uO/xG5g\ . h;n] ubf{ a|Xdf08sf] ;fOh lg/Gt/ 

a9L/xG5 . a|Xdf08sf] o:tf] cj:yfnfO{ v'nf a|Xdf08 (open universe) dflGfG5 . olb 

a|Xdf08sf] cf};t 3gTj r/d 3gTj eGbf sd /x]5 eg] o;df ePsf lk08x¿sf] 

cfk;L u'?Tjfsif{0f ann] km}lng] j|mdnfO{ y]Ug ;Sb}g / clxn] nuftf/ km}lnFb} u/]sf] 

a|Xdf08 eljiodf klg nuftf/ km}lng} /xg] 5 .  

 -v_ ;dtn a|Xdf08 (Flat universe) 

 

 

v'nf a|x\df08 M nuftf/ k}mln/x]sf] 

;dtn a|x\df08 M k}mnfj6 lj:tf/} 3l6/x]sf] 

aGb a|x\df08 M dxf;ª\s'rg 
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dxfljikmf]6gkZrft\u'?Tj k|efj / lk08sf] ult Ps} ;dodf z"Go ePsf] cj:yfdf pSt 

lk08 h'g :yfgdf 5g\ ;f]xL :yfgdf /xG5g\ / a|Xdf08 l:y/ /xG5 . a|Xdf08sf] o:tf] 

cj:yfnfO{ ;dtn a|Xdf08 elgG5 . olb a|Xdf08sf] cf};t 3gTj r/d 3gTjl;t 

a/fa/ /x]5 eg] nuftf/ km}lnFb} u/]sf] a|Xdf08sf] km}lng] j|md j|mdz 36\b} hfg] 5 / 

cGttM /f]lsg] 5 . ToltGh]n;Dd x/]s cfsfzLo lk08sflardf c;Lldt b'/L k}bf 

eO;Sg] 5, h;n] ubf{ ltgLx¿df cfk;L u'?Tjfsif{0fsf] k|efj kg]{ 5}g . olb a|Xdf08sf] 

cGTo o;/L x'g] xf] eg] a|Xdf08sf] clxn]sf] cfsf/ ;dtn /x]sf] 5 eGg] a'lemG5 .  

 -u_ aGb a|Xdf08 (Closed universe) 

dxfljikmf]6gkZrft\olb lk08sf] ult z"Go x'Fbf u'?Tj k|efj afFsL /x\of] eg] 

u'?Tjfsif{0fn] ubf{ tL lk08x¿ Pscsf{df glhs cfpg yfN5g\ / a|Xdf08sf] ;fOh 

lg/Gt/ v'lDrg yfN5 / eljiodf uP/ Pp6} ljGb'df ¿kfGtl/t x'g] ;Defjgf x'G5 . 

c;Lldt lk08 / zlStn] el/Psf] ljzfn a|Xdf08 v'lDrP/ k'gM ljGb'hq} aGg] 

kl/36gfnfO{ dxf;ª\s'rg (The Big Crunch) gfd lbOPsf] 5 . olb o:tf] x'g] xf] eg] 

ljGb' ljikmf]6 eO{ ag]sf] a|Xdf08 ljGb'd} ljno eP/ ;lsG5 / k'gM ljikmf]6 eO{ clxn]sf] 

h:t} t/ gofF a|Xdf08 aG5 . o;sf] cy{ tf/fsf] hLjgrj|m h:t} a|Xdf08sf] cfo' klg 

lglZrt x'G5 / o;sf] klg hLjgrj|m x'G5 . a|Xdf08sf] hLjgrj|m rNgsf nflu 

dxfljikmf]6g / dxf;ª\s'rg (Big Bang and Big Crunch) sf] o:tf] rj|m klg lg/Gt/ 

rln/xG5 . olb a|Xdf08sf] cf};t 3gTj r/d 3gTjeGbf w]/} /x]5 eg] a|Xdf08sf] 

km}lng] ult j|mdzM 36\b} hfg] 5 . oL tYox¿nfO{ u|fkmdf k|:t't ug{ ;lsG5 . u|fkmsf] 

k|s[ltcg';f/ v'nf, ;dtn / aGb a|Xdf08 gfdfs/0f ul/Psf] xf] . a|Xdf08sf] eljio 

lgwf{/0f ug]{ k|d'v sf/s tTj u'?Tj an xf] . u'?Tj ansf] dfqf a|Xdf08sf] lk08 / 

;fOh cyf{t\ 3gTjdf e/k5{ . cGtl/Ifdf b]lvg] lk08sf cfwf/df a|Xdf08sf] 3gTj 

slt 5 eGg] cg'dfg ul/G5 . 

a|Xdf08sf] 3gTj ce}m c1ft 5 . o;sf] k|d'v ;d:of eg]sf] sfnf] kbfy{sf] cl:tTj  

xf] . sfnf] kbfy{sf] dfqfsf] cg'dfg ug{ w]/} ufx|f] 5 . lsgls xfdLx¿n] tL kbfy{x¿ 

b]Vg ;Sb}gf} . To;}n] ;+If]kdf eGbf xfdLnfO{ of] yfxf 5}g ls xfdL s'g df]8]nsf] 

a|Xdf08df afFlr/x]sf 5f}FF . oBlk gjLgtd cjnf]sgx¿n] xfd|f] a|Xdf08 v'nf 5 eg]/ 

;'emfj lbG5g\ . t/ yk cg';Gwfg x'g cem} afFsL 5 . 

zAbfjnL 
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dxf;ª\s'rg  M  c;Lldt lk08 / zlStn] el/Psf] ljzfn a|Xdf08 v'lDrP/ ljGb'hq} aGg' 

dxflj:kmf]6g   M  a|Xdf08df /x]]sf] lk08sf]7'nf]lj:kmf]6g 

cEof;  

1. tnsf k|Zgx¿sf] ;xL pQ/ 5fGg'xf];\ M 

 -s_ a|Xdf08df u|x / pku|x¿ s'g ansf sf/0fn] cfˆgf] :yfgdf /x]sf xf]nfg \ < 

  -c_ Go'lSno/ cfsif{0f an-cf_u'?Tjfsif{0f an 

  -O_ r'DasLo an    -O{_ u'?Tj an 

 -v_ s'g l;4fGtsfcg';f/ ;"o{sf] j/Lkl/ cGo cfsflzo lk08x¿ 3'D5g\ < 

  -c_ x]lnof];]lG6«s l;4fGt  -cf_ lhof];]lG6«s l;4fGt 

  -O_ lau Aofª l;4fGt   -O{_ Go'6gsf] u'?Tjfsif{0f;DaGwL l;4fGt 

 -u_ lauAofª l;4fGtcg';f/ a|Xdf08sf] pTklQ s;/L ePsf] lyof] < 

  -c_ Pp6f k/df0f'sf] lj:kmf]6gaf6  

  -cf_ cfsfzLo lk08x¿ Ps cfk;df 7f]lSsP/ 

  -O_ tf/fsf] lj:kmf]6gaf6  -O{_ g]a'nfx¿sf] ;dfof]hgaf6 

 -3_ xAansf] l;4fGt v = H d df d sf] cy{ s] xf] < 

  -c_ prfO  -cf_ ;dfg'kflts l:y/f+s -O_ u'?Tjfsif{0f l:y/f+s -O{_ b'/L 

2. km/s 5'6\6fpg'xf];\ M 

I. v'nf a|Xdf08 / aGb a|Xdf08 

II. lauAofªsf] l;4fGt / xAansf] l;4fGt 

3. tnsf k|Zgx¿sf] pQ/ n]Vg'xf];\ M  

 -s_ a|Xdf08 s]nfO elgG5 < 

 -v_ lauAofªsf] l;4fGtcg';f/ a|Xdf08sf] pTklQ s;/L ePsf] lyof] < 

 -u_ xAansf] cWoogsf] lgisif{ n]Vg'xf];\ . 



279 

-3_ lauAofª\usf] l;4fGtcg';f/ a|Xdf08 nuftf/ k}mln/x]sf] 5 . s] a|Xdf08sf] k}mnfj6sf] 

 s'g} l;df g} 5}g xf]nf t< cfˆgf] ts{ k|:t't ub}{ sf/0f;lxt :ki6 kfg{'[xf];\ . 

-ª_ a|xdf08df cfsfzLo lk08x¿sf] cjl:yltdf u'?Tjfsif{0f ansf] dxŒj n]Vg'xf];\ .  

-r_  a|Xdf08df cjl:yt cfszLo lk08x¿lar u'?Tjfsif{0f an x'G5 egL s;/L eGg 

 ;lsG5 pbfx/0f;lxt :ki6 kfg'{xf];\ . 

-5_  k[YjL ;"o{sf] jl/kl/ 3'D5, rGb|df k[YjLsf] jl/kl/ 3'D5 . ltgLx¿sf] cfˆg} u'?Tj an 

x'G5 ;fy} ltgLx¿lar u'?Tjfsif{0f an klg x'G5 t/ ltgLx¿ slxNo} Pscfk;df 

7f]lSsb}gg\ . sf/0f;lxt :ki6 kfg'{xf];\ . 

-h_  a|Xdf08sf] eljiosf] cjwf/0ffdf cfwfl/t eP/ ;dtn a|Xdf08sf] cjwf/0ff :ki6 

kfg'{xf];\ . 

-em_  a|Xdf08sf] eljiosf] cjwf/0ffsf] cWoogsf] cfwf/df a|Xdf08 s:tf] 5 xf]nf, v'nf, 

;dtn jf aGb < ts{;lxt cfˆgf] cjwf/0ff k|:t't ug'[xf];\ . 

gd'gf k|ZgpQ/ 

;d"x s 

;lx pQ/df uf]nf] 3]/f nufpg'xf];\ M      1 cª\s 

1. xAansf] l;4fGtcg';f/ tnsf dWo] s'g tYo ;xL 5 < 

 -c_  tf/fk'~hx¿ hlt 6f9f hfG5g\, ltgLx¿sf] ult Tolt g} a9\b}5 . 

 -cf_  tf/fk'~hx¿ hlt 6f9f hfG5g\, ltgLx¿sf] ult Tolt g} 36\b}5 . 

 -O_  tf/fk'~hsf] ult / b'/Ldf s'g} ;DaGw 5}g . 

 -O{_  tf/fk'~hx¿sf] cfsif{0f ann] ltgLx¿sf] ultdf s'g} k|efj kfb}{g . 

2. a|Xdf08sf] pTklQaf/] ;a}eGbf tYok/s l;4fGt s'gnfO{ dflgG5 < 

 -c_ x]lnof];]lG6«s l;4fGt  -cf_ lhof];]lG6«s l;4fGt 

 -O_ lau Aofª\u l;4fGt  -O{_ Go'6gsf] u'?Tjfsif{0f;DaGwL l;4fGt 
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;d"x v 

clt 5f]6f] pQ/ lbg] k|Zg1cª\s 

1. a|Xdf08df cfsfzLo lk08x¿ s;/L cl8Psf xf]nfg\ < 

pQ/ M Ps csf{sf]lardf /x]sf] u'?Tjfsif{0f ansf sf/0fn] a|Xdf08df cfsflzo lk08x¿ 

cl8Psf xf]nfg\ . 

;d"x u 

5f]6f] pQ/ lbg] k|Zg        2cª\s 

;dtn a|Xdf08 / v'nf a|Xdf08lar b'O{ leGgtfx¿ n]Vg'xf];\ . 

v'nf a|Xdf08 ;dtn a|Xdf08 

1. a|Xdf08sf] ;fOh lg/Gt/ a9L/xG5 . 

2. a|Xdf08sf] cf};t 3gTj r/d 3gTj eGbf 

 sd x'G5 . 

1=  a|Xdf08 l:y/ /xG5 

2. a|Xdf08sf] cf};t 3gTj r/d 3gTjl;t 

 a/fa/ x'G5 . 
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13.1 kl/ro 

l8lh6n 6]Sgf]nf]lhsn pks/0fx¿sf] k|of]un] df}lns ¿kdf xfdLn] ;~rf/ ug]{ tl/sf kl/jt{g 

u/]sf] 5 . l8lh6n k|ljlwn] ;dfhdf /fd|f] / g/fd|f] k|efj kf/]sf] 5 . hLjgnfO{ ;xh / sl7g 

agfpg klg l8lh6n k|ljlw plQs} ;Ifd ag]sf] 5 . l8lh6n k|ljlwsf] plrt k|of]un] hLjgnfO{ 

;xh agfPsf] 5 eg] l8lh6n k|ljlwsf] b'¿kof]un] hLjg si6s/ klgagfPsf] 5 . t;y{ 

dflg;x¿nfO{ l8lh6n hfu¿stf k|bfg ug{ clt cfjZos 5 . l8lh6n r]tgfn] l8lh6n 

pks/0f / pks/0fx¿ ;xL ¿kdf k|of]u ug{ ;r]t u/fpF5  .l8lh6n ;ª\s]tsf] k|;f/0f ;xh 

ag];Fu} + ;"rgf tyf ;~rf/ If]qdf Jofks ¿kn] o;sf] k|of]u eO/x]sf] 5 . dflg;x¿sf] 

;fdflhs ;~hfndf b]lvPsf] ;lj|mo ;xeflutf tyf afgL Jojxf/n] cgnfOg gful/s -digital 

native_ zAbfjnLsf] ljsf; ePsf] 5 . o;/L cgnfOgdf ul/g] s'/fsfgLsf] lzi6tf tyf cGo 

;sf/fTds Jojxf/n] cgnfOg /Ko'6];g /fd|f] aG5 . cgnfOgdf k|fKt ;'ljwfsf ljleGg 

;sf/fTds k|efj;Fu} o;sf] cJojl:yt k|of]un] zf/Ll/s, dfgl;s, ;+j]ufTds tyf efjgfTds 

¿kdf gsf/fTds c;/ klg kg{ hfG5 . 

13.2 l8lh6n ;ª \s]t -Digital Signal_ sf] kl/ro 

;ª\s]t eg]sf] ljB'tLo k|jfx jf ljB't\ r'DasLo t/ª\u xf] h;n] ;Gb]z, 8f6f jf ;"rgfnfO{ 

Ps k|0ffnL jf g]6js{af6 csf]{ k|0ffnLdf n}hfG5 . ;ª\s]t ;do;Fu} kl/jt{g x'g] ef}lts 

kl/df0f xf] . ;ª\s]tx¿ On]S6«f]lgs ;~rf/ pks/0fx¿åf/f pTkGg x'G5g\ . o; lsl;dsf] 

;"rgf / ;~rf/ k|ljlw   
-Information and Communication Technology_ 

 

ljlzi6 p2]Zo (Specific Objectives) 
 

o; kf7sf] cGTodf l;sf?x¿ lgDg sfo{ ug{ ;Ifd x'g'x'g]5 M 

 l8lh6n l;Ugnx¿sf] kl/ro / k|;f/0f k|lqmof ;+lIfKt ¿kdf j0f{g ug{ / ;"rgfsf] 

ljsf;df l8lh6n k|ljlwsf] k|efjx¿ cGj]if0f ug{ cg'k|of]ux¿sf] pbfx/0fx¿ lbg  

 Netizenship, cgnfOg k|lti7f / l8lh6nsf] cjwf/0ffx¿sf] j0f{g / cjnDag ug{  

 ;~rf/ sNof0f -:jf:Yo_, l8lh6n :jf:Yo ckgfP/ cl8of] / >Jo b[Zo dfWoddfkm{t l;sfO 

k|bz{g ug{  

 

kf7 

!# 
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;ª\s]tl;h{gfug{] On]lS6«f]lgs ;fdu|Lx¿ df ljz]if pks/0f h:t} 6«flGh:6/ -transistor_ h8fg 

ul/Psf] x'G5/ ltgLx¿ nlIft :yfgdf k'Ugsf] nflu tf/ / tf/ /lxt dfWodaf6 k|;f/0f x'g 

;S5g\ . ;ª\s]t Pgfnu jf l8lh6n x'g ;S5 . Pgfnu ;ª\s]t eg]sf] lg/Gt/ ljB'tLo;ª\s]t 

xf] . Pgfnu ;ª\s]tx¿ lg/Gt/ t/ª\u x'g\ h;sf] dfgx¿ ;do;Fu} kl/jt{g x'G5g\ .  

l8lh6n ;ª\s]tnfO{ afOg/L k|0ffnLdf k|of]u ul/g] s]jn b'O{ cª\s -0, 1_ af6 hgfOG5 . oL 

b'O{ afOg/L cª\sx¿sf] ;+of]hgn] l8lh6n ;ª\s]tsf] k|ltlglwTj u5{g\ . pbfx/0fsf nflu 

tflnsf 1 df b]vfOPcg';f/ Pp6f afOg/L cª\sdf dfq b'O{cf]6f ;Defljt ;+of]hgx¿ 0 jf 1 

x'G5g\ . b'O{cf]6f afOg/L cª\sx¿sf] ;d"xsf] nflu rf/cf]6f ;Defljt ;+of]hgx¿ x'G5g\ . 

To:t} tLg cf]6f afOg/L cª\saf6 ;Defljt ;+of]hg cf7 x'G5 . 

Table 1  Table 2    

Number 

of 

binary 

digit 

Possible 

combination 

Binary 

number 

Switches  Binary 

number 

Switches 

1  0 1  0000  

  

0011 

 

2  00 01 10 11  0001  

 

  
0100 

  

3  000 001 010 

011 100 101 

110 111  

0010  

  

1010 

 

dflysf] tflnsf 2 df b]vfOPsf l8lh6n l;Ugnx¿ n] km/s km/s 8f6fnfO{ hgfpF5g\. o; 

lsl;dsf] 8f6fnfO{ sDKo'6/sf] d]df]/Ldf e08f/ ul/G5 . sDKo'/6df k|of]ustf{sf] 

cfjZostfcg';f/ d]df]/L Ifdtf lgwf{/0f ul/Psf] x'G5 . o;n] :yfoL ¿kdf 7'nf] dfqfdf 8f6f 
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e08f/0f ug{ ;S5 . k|of]ustf{n] s'g} klg k|sf/sf] 8f6f h:t} cl8of], lel8of], lrq, 

kf7\ok':tssf kmfOnx¿/ cGo sfuhftx¿ ;lhn} e08f/0f ug{ ;S5 . sDKo'6/ d]df]/L Bit, 

Byte, kiloByte (kB), MegaByte (MB), GigaByte (GB), TeraByte (TB) cflb PsfOdf 

dfkg ul/G5 . oL PsfOx¿larsf] ;DaGw tnsf] tflnsfdf k|:t't ul/Psf] 5 .  

1 Bit (Binary Digit)  Binary 0 or 1  

4 Bits  1 Nibble  

8 Bits or 2 Nibble  1 Byte  

1024 Bytes  1 kiloBytes(kB)  

1024 kiloBytes  1 MegaBytes (MB)  

1024 MegaBytes  1 GigaBytes (GB)  

1024 GigaBytes  1 TeraBytes (TB)  

  

l8lh6n l;Ugnx¿ ;a} l8lh6n On]S6«f]lgS;, sDKo'l6ª pks/0f / 8f6fdf k|of]u ul/G5 . 

sDKo'6/, df]afOn kmf]g cflb l8lh6n ;ª\s]tx¿ k|of]u ug]{ oGqx¿ x'g\ . sDKo'6/n] 

b'O{cf]6fljB'tLo cj:yfx¿df sfd u5{M cg jf ckm, -cyf{t\ pRr ef]N6]h jf sd ef]N6]h_. 

afOg/L gDa/ k|0ffnL sDKo'6/sf] cg jf ckm :6]6x¿ k|ltlglwTj ug{ k|of]u ul/G5 . afOg/L 

gDa/ k|0ffnLdf klg b'O{ cª\sx¿ 1 / 0 5g\ . afOg/L gDa/df k|To]s JolStut cª\s1 jf 0 

nfO{ afOg/L cª\s -BIT_ elgG5 . sDKo'6/ k|0ffnLdf cf7 la6af6 ag]sf] afOg/L gDa/sf] 

ljz]if dxŒj x'G5 . cf7 la6af6 ag]sf] afOg/L gDa/nfO{ BYTE elgG5 . e08f/0f oGqx¿sf] 

e08f/0f Ifdtf la6 / afO6sf] pRr PsfOdf dfkg ul/G5 . 
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Pgfnu l;Ugn l8lh6n l;Ugn 

Pgfnu l;Ugn ;do;Fu lg/Gt/ ¿kn] 

kl/jt{g + x'G5 . 

l8lh6n ;ª\s]t ;do a9\bf s'g} b'O{ lglZrt dfgn] 

kl/jt{g x'G5 .  

 

 

 

Pgfnu l;UgnnfO{ sine wave n] 

hgfOG5 .  

 

 

 

l8lh6n ;ª\s]tnfO{ square wave n] hfgfOG5 .  

 Pgfnu l;UgnnfO{ l8lh6ndf 

¿kfGt/0f ug{ Pgfnuaf6 l8lh6n 

sGe6{/-Analogue to digital 

converter, ADC sf] k|of]u ul/G5 . 

pbfx/0fsf nflu tfkj|md ;]G;/  

-Temperature sensors) 

 Pgfnu l;UgnnfO{ l8lh6ndf ¿kfGt/0f ug{ 

l8lh6naf6 Pgfnu sGe6{/ digital to analogue 

converter, DAC sf] k|of]u ul/G5 . 

pbfx/0fsf nflu sDKo'6/ -music play ) 

 l8lh6n l;Ugnsf] k|;f/0f -Transmission of Digital signal_ 

;do;Fu} kl/jt{g x'g] ef}lts kl/df0f l;Ugn -signal_ xf] . l8lh6n l;Ugn tf/o'St ldl8of / 

tf/ /lxt dfWod dfkm{t k|;fl/t x'G5 .pbfx/0fsf nflu n]G8nfOg kmf]gdf ;~rf/sf] Pgfnu 

l;UgnnfO{ k|efjsf/L ¿kdf k|;f/0f ug{ tf/ dfk{mt k7fOG5 . o;/L s'g} k|;f/0f dWod jf 

Rofgnaf6 l;Ugn :yfgfGt/0f x'g] lj|mof l;Ugn k|;f/0f xf] . l8lh6n l;Ugnx¿ k|;f/0f ubf{ 

xfdLn] l8lh6n l;Ugnsf] AofG8ljynfO{ 6«fG;ld;g ldl8ofsf] AofG8ljy;Fu ldnfpg'k5{ . 

;~rf/sf] k/Dk/fut ljlwx¿df nfdf] b'/Lsf] ;~rf/sf nflu Pgfnu l;Ugnx¿ k|of]u  

ul/GYof] . pbfx/0fsf nflu ldl8od j]e -medium wave_ tyf ;6{ j]e -short wave_ sf] 

k|of]uaf6 ul/g] /]l8of] k|;f/0f Pgfnu l;Ugn k|;f/0f xf] . o; lsld;sf] k|;f/0fdf afXo 

k|efj h:t} cGo t/ª\ux¿ sf] ld;fj6, jfo'd08nLo k|efj, cflbn] k|;fl/t l;Ugn c:ki6 

;'lgg]  

x'G5 . To:t} Pgfnu l;Ugnsf ¿kdf k|;fl/t 6]lnkmf]g s'/fsfgLnfO{ hf;';L u/L /]s8{ ug]{ 
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;d:of b]lvG5 . t;y{ l;Ugn lau|g], l;Ugn ;'/Iff h:tf ;d:ofx¿ x6fpg, Pgfnu 

l;Ugnx¿nfO{ ljleGg k|ljlwx¿ k|of]u u/]/ l8lh6fOh -digitize_ ul/G5 . l8lh6fOH8 l;Ugn 

-digitized signal_ x¿n] 8f6fdf kl/jt{g lagf pSt l;UgnnfO{ clws :ki6 / ;l6s agfpF5 

. l8lh6n k|0ffnLdf, 8f6f e08f/0f, k|;f/0f tyf 0 / 1 ;lDdlnt ;ª\Vofsf] ;d"x k|of]u u/]/ 

8f6f k'gM pTkfbg ul/G5 . o; k|0ffnLdf 8f6f k|zf]wg sfo{ ;/n x'G5 / k|zf]wgsf j|mddf 

q'l6sf] ;Defjgf Psbd} sd x'G5  

 

lrq : 13.1Pgfnu;~rf/ k|0ffnL 

l8lh6n ;~rf/sf cjojx¿-Components of digital communication system_  

l8lh6n ;~rf/sf cjojx¿ af/] Ans lrq -block diagram_ ;lxt tn pNn]v ul/Psf]  

5 .  

 

lrq : 13.2 l8lh6n ;~rf/ k|0ffnL 
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 -c_  ;"rgf ;|f]t -Information Source) : l;Ugn k|;f/0fsf nflu cfjZos ;|f]t  

  Pgfnu l;Ugn h:t} Wjlg t/ª\uu lng ;lsG5 . 

 -cf_ Ogk'6 6«fG;8o';/ -Input Transducer): Ogk'6 6«fG;8o";/n] k|fKt Ogk'6 

l;UgnnfO{ ljB'tLo l;Ugndf ¿kfGt/0f u5{ . pbfx/0fsf nflu dfOj|mf]kmf]gn] 

WjlgnfO{ ljB't\df ¿kfGt/0f u5{ . 

 -O_  OGsf]8/ -Encoder_: OGsf]8/n] 8f6fnfO{ Go"gtd la6 ;ª\Vof x'g] u/L vfFb\5 . o; 

k|lj|mofn] l;Ugn k|;f/0fsf nflu pknAw cfj[lQ ;Ldf -frequency range_ cyf{t\ 

AofG8lj8\y -bandwidth_ sf] k|efjsf/L pkof]udf dbt u5{ .  

 -O{_  df]8o'n]6/-Modulator_M df]8o'n]6/n] k|;f/0f ug'{ kg]{ l;UgnnfO{ Sofl/o/ -

carrier_ åf/f df]8o'n]6 u5{ . pSt l;UgnnfO{ Pgfnudf ¿kfGtl/t u/L dfWod 

cyf{t\ Rofgndf k|;f/0fsf nflu lgb]{lzt u5{ . l;UgnnfO{ Rofgn jf dfWodaf6 

ofqf ug{sf] nflu l8lh6n cg'j|mdaf6 Pgfnudf klg ¿kfGt/0f ul/Psf] 5 . 

 -p_  Rofgn -Channel_M Rofgn jf dfWodn] Pgfnu l;UgnnfO{ 6«fG;ld6/af6 lg:s]/ 

l/l;e/ ;Dd k|;f/0fsf nflu af6f] k|bfg u5{ .  

 -pm_   l8df]8\o'n]6/ -Demodulator_M of] l;Ugn l/l;e/k6\l6 x'g] klxnf] r/0f xf] . 

o;df k|fKt l;UgnnfO{ l8df]8\o'n]6 ul/G5 . 

 -P_   l8sf]8/ -Decoder_ M l8sf]8/n] k|fKt l8df]8\o'n]6]8 l;UgnnfO{ k'gM l8lh6fOh  

u5{ . h;n] ubf{ clGtd ¿kdf k|fKt x'g] cfp6k'6 l;Ugndf x'g;Sg] ;Defljt 

q'l6 x6\5 . 

 -P]_   cfp6k'6 6«fG;8\o';/ -Output transducer_M o;n] l8sf]8]68 l;UgnnfO{ ;|f]t 

dfk{mt k7fOPsf] d"n ef}lts ¿kdf ¿kfGt/0f u5{ . o;n] ljB'tLo;ª\s]tnfO{ 

ef}lts cfp6k'6df ¿kfGt/0f u5{ . pbfx/0fsf nflu nfp8 l:ks/ -loud 

speaker_ n] ljBt'nfO{ Wjlgdf ¿kfGt/0f u5{ . 

 -cf]_   cfp6k'6 l;Ugn -Output Signal_M of] ;du| l;Ugn k|;f/0f k|lj|mofsf] cGtdf 

k|fKt x'g] glthf xf] . pbfx/0fsf nflu ;|f]taf6 Wjlg t/ª\unfO{ k|;f/0fsf nflu 

k7fOPdf cfp6k'6 klg ;f]xL Wjlg ;'lgG5 . 
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 Pgfnu ;~rf/ -analoguecommunication_ / l8lh6n ;~rf/ -digital  

 communication_ lar leGgtfx¿ 

Pgfnu ;~rf/ l8lh6n ;~rf/ 

o;df Rofgn eP/ k|;f/0f x'g] l;Ugn 

afXo k|efjaf6 cTolws k|efljt x'G5 . 

o;df Rofgn eP/ k|;f/0f x'g] l;Ugn afXo 

k|efjaf6 sd k|efljt x'G5 .  

Pgfnu sDo'lgs];gdf 8f6fnfO{ Pgfnu 

l;Ugnsf] ;xfotfn] 6«fG;ld6/ / 

l/l;e/sf]lardf k|;f/0f ul/G5 . 

l8lh6n ;~rf/sf] nflu k|fKt Pgfnu 

l;UgnnfO{ l8lh6ndf ¿kfGt/0f u/L k'gM 

cfp6k'6sf ¿kdf Pgfnu l;Ugn k|fKt x'G5 . 

o;df sf]l8ª;Dej x'Fb}g .  o;df sf]l8ª;Dej x'G5 .  

o; lsl;dsf] k|;f/0fsf nflu sd 

AofG8lj8\y cfjZos k5{  

o; lsl;dsf] k|;f/0fsfnflu a9L AofG8lj8\y 

cfjZos k5{ .  

l8lh6n l;Ugnx¿sf] a];AofG8 6«fG;ld;g / a|f]8AofG8 6«fG;ld;g -Baseband and 

Broadband transmission of Digital signal _ 

a];AofG8 k|;f/0f -Baseband transmission_  

a];AofG8 k|;f/0f eg]sf] l8lh6n l;UgnnfO{ Pgfnu l;Ugndf kl/jt{g gu/L Rofgndf 

l8lh6n l;Ugn k7fpg' xf] . a];AofG8 k|;f/0f k|;f/0fsf] nflu sd kf; Rofgn rflxG5 . sd 

kf; Rofgn eg]sf] Pp6f Rofgn xf] h;sf] AofG8ljy z"Goaf6 ;'? x'G5 . o;nfO{ df]8\o'n];g 

rflxG5 .o; lslddsf] k|;f/0fdf l;Ugn k7fpg] / k|fKt ug]{ sfo{ Pp6} Rofgndf ;+Fu;+Fu} 

eO/x]sf] x'G5 . o; lsl;dsf] k|;f/0f 5f]6f] b'/Lsf nflu ul/G5 . pbfx/0fsf nflu s]anåf/f 

b'O{cf]6f sDKo'6/ h8fg u/L Pp6f sDKo'6/sf] 8f6f csf]{ sDKo'6/df k7fpg' a];AofG8 k|;f/0f 

xf] . 

 

lrq 13.3M l8lh6n l;Ugn k|;f/0f 
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a|f]8AofG8 k|;f/0f eg]sf] l8lh6n l;UgnnfO{ Pgfnu l;Ugndf kl/jt{g u/]kl5 Rofgndf 

l8lh6n l;Ugn k7fpg' xf] . a|f]8AofG8 k|;f/0fn] AofG8kf; Rofgn k|of]u ug{ ;S5 . 

AofG8kf; Rofgn Pp6f Rofgn xf] h;sf] AofG8ljy z"Goaf6 ;'? x'Fb}g . Ps AofG8kf; 

Rofgn sd kf; Rofgn eGbf a9L pknAw 5 . ;fdfGotof xfd|f] af]lnrflndf a|f]8AofG8 

OG6/g]6 -broadband internet_ nfO{ xfO l:k8 OG6/g]6 -high speed internet_ eGg] u/]sf] 

kfOG5 . a|f]8a]G8 OG6/g]6 laleGg pks/0fx¿ lar cfbfgk|bfg x'g] 8f6fsf] a|f]8AofG8 k|;f/0f 

-broadband transmission_ xf] . a|f]8AofG8 k|;f/0f eg]sf] l8lh6n l;UgnnfO{ Pgfnu 

l;Ugndf kl/jt{g u/]kl5 Rofgndf l8lh6n l;Ugn k7fpg' xf] . o; lsl;dsf] k|;f/0fdf 

df]8\o'n];g cfjZos kb{5 . a|f]8AofG8 k|;f/0f4f/f w]/} 6«fG;ld;g lk|mSj]G;Lx¿df clK6sn jf 

On]S6«f]DofUg]l6s t/ª\ux¿sf] ¿kdf Pgfnu l;Ugn k|;f/0f ug{ ;lsG5 . tL l;Ugnx¿ 

k7fpg / k|fKt ug{sf nflu k|;f/0f dfWofd jf Rofgn b'O{ 5'6\6f5'6\6} Rofgndf ljeflht  

x'G5 . o;sf] ljsNkdf a|f]8AofG8 k|;f/0fsf nflu b'O{ 5'6\6f5'6\6} s]anx¿ klg k|of]u ug{ 

;lsG5 . o; lsl;dsf] k|;f/0f nfdf] b'/Lsf nflu ul/G5 .  

 

lrq 13.4 M a];a]G8 / a|f]8a]G8 

l8lh6n k|;f/0fsf kmfObfx¿ -Advantages of digital transmission_  

1. l8lh6n l;Ugnx¿df ljs[lt, afXo ld;fj6 -noise_ sf] k|efj w]/} sd x'G5 . 

2. l8lh6n l;Ugn k|;f/0fsf nflu k|of]u x'g] ;ls{6x¿ clws ljZj;gLo 5g\ . 

3. Pgfnu ;ls{6x¿ eGbf l8lh6n ;ls{6x¿ l8hfOg ug{ ;lhnf] / ;:tf] x'G5g\ . 

4. l8lh6n k|;f/0fdf l;Ugn cf]e/Nofk tyf j|m; 6ssf] ;Defjgf lgs} sd x'G5 . 

5. ;fdfGo cj:yfdf l8lh6n l;Ugnsf u'0fx¿df kl/jt{g cfpFb}g .  

6. l8lh6n ;ls{6x¿df OGsf]l8ª / sDk|];g4f/f ;"rgfsf] uf]Kotf sfod /fVg ;lsG5 . 
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7. l;Ugndf q'l6 kQf nufpg] / q'l6 ;Rofpg] sf]8x¿ k|of]u ul/g] ePsfn] q'l6 x'g] 

 ;Defjgf sd x'G5 . 

13.3 l8lh6n k|ljlwsf] k|efj -Impacts of Digital Technology_ 

l8lh6n ydf]{ld6/ 

 

SofNs'n]6/ 
 

cgnfOg kqklqsf 

 

l8lh6n jfn]6 

 

cgnfOg k':tsfno 

 

l:k8f]ld6/  

l8lh6n Sofd/f  

;"rgf tyf ;~rf/ k|ljlwsf] ljsf;df l8lh6n k|ljlwsf] k|efj -Effects of Information 

and Technology in Development of Digital Technology_ 

xfdL ;"rgf o'udf afFlr/x]sf 5f}F . l8lh6n 6]Sgf]nf]lhsn pks/0fx¿sf] k|of]un] df}lns 

¿kdf xfdLn] ;~rf/ ug]{ tl/sf kl/jt{g u/]sf] 5 . dflg;x¿ ljZjJofkL ¿kdf hfgsf/L 

cfbfgk|bfg ug{ ;Ifd ePsf 5g\ . xfd|f] b}lgs hLjgdf xfdL l8lh6n kmf]6f], l8lh6n 

6]lnlehg, cgnfOg ¿kfGt/0f, df]afOn k|of]u u5{f}F . l8lh6n k|ljlwsf] ljsf;n] ;"rgf tyf 

;~rf/ k|ljlwsf] u'0f:t/ j[l4;Fu} o;sf] k|of]udf klg Jofkstf + cfPsf] 5 . 6]lnsDo'lgs];g, 

OG6/g]6 ;'ljwf, l8lh6n ldl8of, l8lh6n l6eL cflbsf] cfw'lgsLs/0f l8lh6n k|ljlwsf] 

ljsf;n] ;Dej ePsf] xf] . 

-c_  l8lh6n 6]lnsDo'lgs];g M l8lh6n 6]lnsDo'lgs];gn] ubf{ ;~rf/df tLj|tf ;Dej 

ePsf] 5 . To:t} Pp6} AofG8lj8\yaf6 Ps;fy w]/} 6]lnkmf]g snx¿ k|;f/0f u/L;"rgf 

cfbfgk|bfg ug{ ;lsPsf] 5 . 

  
: df6{ 38L  Sofn]G8/  

OGk|mf/]

8  

/   
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lrq 13.5 M l8lh6n 6]lnsDo'lgs];g Ans lrq 

-cf_ l8lh6n ldl8of -Digital media_ 

jt{dfg ;dodf ;"rgf tyf ;~rf/sf nflu ljleGg dfWodx¿ pknAw 5g\ . On]S6«f]lgs 

pks/0fx¿ k|of]u u/]/ ;~rf/ x'g] dfWodx¿ l8lh6n ldl8of x'g\ . On]S6«f]lgs 

pks/0fx¿dfkm{t gofF l8lh6n ldl8ofsf] l;h{gf ug]{, ;dfrf/ x]g]{, cgnfOg ;"rgf 

k|;f/0f h:tf sfo{ ug{ ;lsG5 . 

 

lrq 13.6 : l8lh6n ldl8of 

-O_  l8lh6n l6eL -Digital T-V) 

l8lh6n l6eLx¿ ljleGg cfsf/sf x'G5g\ . logLx¿sf] ljz]iftfx¿ klg km/s km/s 

x'G5g\ . xfO 8]lkmg];g l6eLx¿ jt{dfg ;dosf] l8lh6n k|ljlwaf6 lgdf{0f ul/Psf  
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x'G5g\ . l8; l6eLn] b]zsf ljleGg 7fpFdf 6]lnlehg k|;f/0f k'¥ofPsf] 5 . l6eL k|;f/0f 

ljleGg tl/sfaf6 x'G5 h:t}M s]an, ;]6nfO6, df]afOn kf]6{n cflb . 

b}lgs hLjgdf l8lh6n k|ljlwsf k|efjx¿ -Impacts of digital Technology_ 

kmf]g jf l8lh6n zAbsf]z, df]afOn a}ª \lsª / cgnfOg e'StfgL, l8lh6n Sofn]G8/ cflb . 

l8lh6n k|ljlwn] hLjgnfO{ ;lhnf] / sl7g agfpg klg plQs} ;Ifd 5 . xfdLn] l8lh6n 

k|ljlwnfO{ s;/L k|of]u u5f}{F, To;n]] xfd|f] nflu /fd|f] jf g/fd|f] xf] eGg] lg0f{o u5{ . o;/L 

l8lh6n k|ljlwn] ;dfhdf /fd|f] / g/fd|f] k|efj kf5{ . 

l8lh6n k|ljlwsf ;sf/fTds k|efjx¿ (Positive impacts of digital Technology) 

1. l8lh6n k|ljlwn] ck]Iffs[t ;fgf] 7fpFx¿df 7'nf] dfqfdf hfgsf/L e08f/0f ug{ ;Ifd 

agfpF5 . kmf]6f], ;ª\uLt, lel8of], hfgsf/L / cGo sfuhftx¿ h:tf ldl8ofsf] 7'nf] 

dfqf df]afOn kmf]g h:tf ;fgf oGqx¿df af]Sg ;lsG5 . 

2. l8lh6n k':tsfnodf kf7ok':ts tyf cGo k7g ;fdu|Lx¿/flvPsf x'G5g\ . 

3. l8lh6n k':tsfnosf] ljsf;n] dflg;df k':ts k9\g] afgL ljsf; x'G5 . pbfx/0fsf 

nflu CDC library df ljleGg kf7\ok':ts tyf cGo ;Gbe{ ;fdu|Lx¿/flvPsf 5g\ . 

4. OG6/g]6 / :df6{kmf]g pknAw ePsf] cj:yfdf ljleGg cgnfOg kqklqsf vf]n]/ k9\g] 

jftfj/0f l;h{gf u5{ . 

5. GPS ;]jfx¿n] ca tkfO{FFsf] l:ylt ;xL ¿kdf lrgfpg ;S5, tkfO{FFnfO{ jf:tljs 

;dodf 6«flkms hfd / ;8s aGbx¿af/] cBfjlws ug{ ;S5 /tkfO{FFsf] uGtJodf 

cfudgsf] ;do, ;fy} j}slNks dfu{x¿ h:tf w]/} cBfjlws hfgsf/L lbG5 . 

6. l8lh6n e'StfgLn] dflg;x¿nfO{ lsgd]nsf nflu w]/} k};f af]s]/ hfg'kg]{ ;d:of 

;dfwg u/L lsgd]ndf ;xhtf agfPsf] 5 . QR sf]8 :Sofg u/L laj|m]tfsf] a}ªs\ 

vftfdf k};f k7fpg ;lsG5 . l8lh6n e'StfgLaf6 /fh:j a'emfpg], a; tyf 

xjfOhxfhsf l6s6 sf6\g] cflb klg ug{ ;lsG5 . 

7. a}ª \s k|of]ustf{x¿n ] ca cfˆgf] cfudg / alxu{dg e'StfgLx¿ 6f9}af6 hfFr ug{ 

;S5g\, ;fy} k};f :yfgfGt/0f / lan e'StfgLx¿ Jojl:yt ug{ ;S5g . a}ª \lsª aflx/, 

cGo ljQLo dfldnfx¿, h:t} d'›f / z]o/ vl/b laj|mL cgnfOg;Fu Jojxf/ ug{  

;lsG5 . 

8. OG6/g]6sf] dfWodaf6 Jofkf/ ;fdu|Lsf] k|rf/k|;f/ tyf ltgsf] lsgd]n ug{ ;lsG5 .  
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9. ;fdflhs ;~hfnn] dflg;x¿nfO{ ef}lts ¿kdf 6f9f eP tfklg l8lh6n k|ljlwsf] 

dfWodaf6 hf]8]/ /fv]sf] x'G5 . 

10. l8lh6n k|ljlwsf] ljsf;n] dflg;x¿sf] dgf]/~hgsf nflu ljleGg u]dx¿, 

uLt;ª\uLtsf PlKns];gx¿ pknAw u/fPsf] 5 . 

11. OG6/g]6df kx'Fr ePsf s'g} klg JolSt;Fu ca j]adf ljZjsf] 1fgsf] 7'nf]cg'kftdf 

kx'Fr 5 . kf7 / kf7\oj|mdx¿ ca er{'cn ¿kdf cgnfOg 8]lne/ ug{ ;lsG5 . 

l8lh6n k|ljlwsf gsf/fTds kefjx¿ (Negative impacts of digital Technology) 

k|ljlwn] xfd|f afnaflnsfnfO{ ;"rgf / 1fgsf] nflu gofF / c;Lldt dfWod / ;Ldf/lxt 

;~rf/sf] dfWod k|bfg u/]sf] 5, t/ k|ljlwsf] gsf/fTds k|efjx¿nfO{ gsfg{ klg ;lsFb}g . 

afnaflnsf / lszf]/lszf]/Lx¿sf] zf/Ll/s / dfgl;s :jf:Yo, lzIff / ;fdflhs hLjgdf 

k|ljlwsf] k|of]usf s]xL ;fdfGo ;d:ofx¿ x'G5g\ . 

1. o'jfx¿sf] zf/Ll/s :jf:Yodf 6]Sgf]nf]hLsf] gsf/fTds k|efjx¿ ;fob k|ljlwsf ;a} 

gsf/fTdsx¿dWo] ;a}eGbf ;lhn} dfkg ug{ ;lsG5 . nuftf/ a:bf klg 9f8 / 

3fF6Lsf] ;d:of lgDTofpF5 .  

2. cf}Fnfsf] af/Daf/ k|of]u ubf{ x'g] cf}Fnfdf 6]G8f]gfOl6; / sfk]{n 6g]n l;G8«f]d cGo 

zf/Ll/s ;d:ofx¿ x'g\, h'g ljleGg pks/0fx¿df 6fOk ug{ gf8L / cf}Fnfx¿sf] 

cTolws k|of]usf] sf/0fn] x'g] u5{. 

3. l:j|mgdf nuftf/ x]bf{ 6fpsf] b'vfO / sdhf]/ b[li6 x'g ;S5Ù l8lh6n lehg l;G8«f]d 

clxn] k|rlnt x'Fb} uPsf gofF /f]u xf] . 

4. x]8kmf]gdf rsf]{ / nuftf/sf] ;ª\uLtn] sfgdf sfg aHg] / ;'Gg] Ifdtf 36fpg] 

;Defjgf x'G5 . 

5. ;'Tg] ;dosf] w]/} glhs 6]Sgf]nf]hL k|of]u ubf{ d]nf6f]lgg ;]/f6f]lgg c;Gt'ngsf] sf/0f 

/ ;]G;/L cf]e/l:6d'n];gsf] dfWodaf6 ljrf/ k|lj|mofnfO{ xfOk/PlS6e]6 u/]/, lg›fdf 

x:tIf]k u5{ .  

6. ljleGg pks/0fsf] l:j|mgåf/f pT;lh{t lgnf] k|sfzn] z/L/sf] k|fs[lts cj:yfnfO{ 

uDeL/ ¿kdf afwf k'¥ofpF5, h;n] clg›f / dfgl;s ;d:of lgDTofpg ;S5 .  
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7. 6]Sgf]nf]hL nt Ps uDeL/ dfgl;s :jf:Yo ;d:of xf], h'g l8lh6n pks/0fx¿sf] 

clws k|of]uaf6 pTkGg x'G5 / o;n] aRrfsf] :jf:Yo / ;fdflhs hLjgnfO{ gi6 ug{ 

;S5 . ;fdflhs / kfl/jfl/s aGwgnfO{ gi6 u5{ .  

8. k|ljlwx¿ h:t} ;f];n ldl8of, dflg;x¿nfO{ Ps} 7fpFdf Nofpg l8hfOg ul/Psf] xf], 

t/ ltgLx¿n] s]xL cj:yfdf pN6f] k|efj kfg{ ;S5 .  

9. l8k|];g / lrGtf ;fdflhs ;~hfnsf] k|of]u;Fu k|ToIf ¿kdf hf]l8Psf] b]vfOPsf] 5 . 

k|ljlwsf] cToflws k|of]u ug]{ afnaflnsfdf Wofgsf] sdL, sd /rgfTdstfnufot 

dfgl;s :jf:Yo ;d:ofx¿ x'g] ;Defjgf a9L x'G5. efiff ljsf;df l9nfO, ;fdflhs / 

efjgfTds ljsf;df l9nfOsf] nIf0fx¿ a9]sf] b]lvG5 . 

10. k|ljlwsf] cTolws k|of]un] xfd|f afnaflnsfnfO{ ;fdflhs l;kaf6 jl~rt ePsf]  

b]lvG5 . afnaflnsfx¿ ;fyL;Fu JolStut ¿kdf e]6\g'sf] ;6\6f cgnfOg 

Kn]6kmd{x¿df Rof6 ug{ ?rfpF5g\ . 

11. cgnfOg ;~rf/sf] sf/0fn] jf:tljs hLjg cGt/lj|mofsf] k|lt:yfkgn] cg'xf/sf] 

cleJolSt, z/L/sf] efiff / 6f]g h:tf ;ª\s]tx¿ k9\g] Ifdtf u'dfpF5. 

12. cgnfOg pknAw hfgsf/Lsf] c;Lldt dfqf lzIffsf] nflu :ki6 ¿kdf cg's"n 5, 

OG6/g]6sf] cTolws k|of]un] ljZn]if0f / cfnf]rgfTds ;f]rsf] zlStnfO{ k|lts"n c;/ 

kf/]sf] 5 .  

l8lh6n hfu¿stf -Digital awareness) 

l8lh6n hfu¿stf cfwf/e"t k|ljlwn] s;/L sfd u5{ / s;/L o;sf] ljleGg pks/0f / 

pks/0fx¿ ;Ifd tl/sfn] g]leu]6 ug]{ eGg] af/] hfu¿stf xf] .of] xfd|f] xfnsf] k|fljlws 

k|e'Tj ;+;f/df afFRgsf] nflu Ps dxŒjk"0f{ efu xf]. o;n] xfdLnfO{ ljsf; / k|ultsf] nflu 

w]/} cj;/x¿ k|bfg u5{ . l8lh6n hfu¿stf eg]sf] Ps a9\bf] cGt/;DalGwt ;+;f/df k|ljlw 

a'‰g / k|of]u ug{ ;Ifd x'g' xf] . l8lh6n Kn]6kmd{ / k|fljlws pks/0fx¿ s;/L k|of]u ug]{ 

eg]/ hfGg ;Sg] Ifdtfn] tkfO{FFsf] hLjgnfO{ w]/} ;lhnf] agfpF5 . l8lh6n hfu¿stfn] 

dflg;x¿nfO{ k|ljlwsf] cem ;'/lIft ¿kdf k|of]u ug{ l;sfpF5 . /fd|f] l8lh6n hfu¿stfn] 

cfw'lgs k|ljlwsf] ;'/lIft, lgolGqt / cj;/o'St pkof]unfO{ a9fjf lbG5 . l8lh6n 

hfu¿stf a'‰bf cgnfOg 6«]l8ª / ;f]zn ldl8of dfs]{l6ªnfO{ kmfObf x'G5 . o;sf ] cy{ 

tkfO{Fsf] cgnfOg klxrfg a'‰g', tkfO{Fsf] cgnfOg uf]kgLotfsf] ;'/Iff ug{', tkfO{Fsf] sDKo'6/ 
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;'/Iff a9fpg', ;fdflhs ;~hfnsf] k|of]u ug{', tkfO{Fsf] l8lh6n ;DklQsf] ;'/Iff ug{' / 

tkfO{Fsf] Joj;fosf] cg'udg / k|jw{g ug{' xf] . 

l8lh6n gful/s (Digital citizen) 

l8lh6n gful/s eGgfn] lgoldt ¿kdf OG6/g]6 k|of]u ug]{ / ;"rgf k|ljlwn] k|bfg ug]{ ;a} 

s'/fnfO{ cfTd;ft ug]{ JolStnfO{ a'lemG5 . Ps /fd|f] l8lh6n gful/sn] cfˆgf] JolStut 

hfgsf/Lsf] ;'/Iff u5{ .;fdflhs ;~hfndf kf]:6 ubf{ Od]n k7fpFbf jf cgnfOg 5nkmndf 

l6Kk0fL ubf{ /fd|f] l8lh6n gful/stfsf] cEof;n] xfd|f] cgnfOg ;+;f/nfO{ ;a}sf nflu yk 

:jfutof]Uo 7fpF agfpF5 .  

13.4 g]l6h]gl;k, cgnfOg k|lti7f / l8lh6n sNof0fsf] cjwf/0ff 

g]l6h]gl;k Netizen zAb b'O{ zAbx¿sf] ;+of]hg xf], æg]6Æ -jf g]6js{_ / ægful/sÆ . h;sf] 

cy{g]6 sf] gful/s eGg] x'G5 . Netizen sf] cjwf/0ffnfO{ ;fdfGotof cGo cleJolStx¿ 

h:t}M æOG6/g]6 gful/sÆ, æg]6js{ gful/sÆ, æl8lh6n gful/sÆ jf æ;fOa/ gful/sÆ eGg] 

klg a'lemG5 .g]l6hgl;k eg]sf] OG6/g]6 jf er{'cn ;+;f/df gful/stf xf] . OG6/g]6df ;~rf/ 

ug]{ / Unf]an On]S6«f]lgs ufpF;Fu ;DalGwt s'g} klg JolStnfO{ g]l6hgl;k elgG5 . jt{dfg 

OG6/g]6sf] o'udf ljZjsf ;a} dflg;nfO{ OG6/g]6sf] k|of]u tyf o;df ;lj|mo ;xeflutfsf] 

;dfg clwsf/ x'g] ePsfn] ;a}nfO{ l;l6hg ckm b g]6 -citizen of the net_ sf ¿kdf 

kl/ro lbg ;lsG5 . c¿nfO{ ;Ddfgsf] ;fy Jojxf/ u5{.;lj|mo ¿kdf OG6/g]6sf] k|of]u ug]{ 

/ o;df ;+nUg /xg] JolSt g]l6hg -netizen_ sf ¿kdf lrlgG5 . g]l6h]g zAbn] OG6/g]6sf] 

gful/snfO{ a'emfpF5 . t;y{ g]l6h]g ljZjJofkL ¿kdf h8fg ePsf] OG6/g]6sf] gful/s xf] . 

To:t} l8lh6n l;l6hgl;k eg]sf] OG6/g]6 jf er{'cn ;+;f/df cfa4 g]l6hgsf] gful/stf  

xf] . l8lh6n k|ljlwsf] ljsf;n] ljZjsf ljleGg :yfgsf gful/snfO{ laleGg lsl;dsf 

;~rf/sf dfWod h:t} 6]lnkmf]g, OG6/g]6 kmf]g sn, ;fdflhs ;~hfn ;~rf/ cflbaf6 hf]8\g 

;Dej ePsf] 5 . h;n] ubf{ Unf]an len]h -global village_ sf] cjwf/0f ljsf; ePsf] xf] . 

cgnfOg k|lti7f -Online Reputation_ 

cgnfOg k|lti7f, jf Ok|lti7f, OG6/g]6 / l8lh6n Kn]6kmfd{x¿df sDkgL, JolSt, pTkfbg, 

;]jf jf cGo s'g} tTjsf] k|lti7f xf] . ;+:yfut ¿kdf vf]lng] j]j;fO6 tyf k]hx¿ df ul/g] 

sd]G6 tyf u'gf;fx¿sf] ;dod} ul/g] ;dfwfgn] cgnfOg k|lti7f Joj:yfkg ug{ ;lsG5 .  

of] Ps JolSt jf ;ª\u7gsf]] cgnfOg pkl:yltdf cfwfl/t / pgLx¿sf] Jojxf/ / ko{j]Ifs 

jf u|fxsx¿sf] JolStk/s ljrf/ b'j}df lge{/ x'g] ;xdlt xf] . cgnfOg k|lti7f cgnfOgdf 
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k|:t't ul/Psf] ;fdu|Ldf lge{/ u5{, j]a k|of]ustf{x¿;Fu k|ltlj|mof / cGt/lj|mofx¿ / 

;fdflhs ;~hfnx¿df ultljlw cflb . tkfO{FFsf] cgnfOg k|lti7fn] dflg;x¿n] tkfO{FFsf] 

af/]df ;f]Rg] jf tkfO{FFk|ltsf] Jojxf/nfO{ c;/ ug{ ;S5. tkfOFsf] sDkgL jf pTkfbgsf] 

cgnfOg k|lti7f Joj;fosf] k|s[lt, tkfOFsf] u|fxs ;]jf, ;fdu|L, b[Zotf cflb df lge{/ u5{ . 

/fd|f] cgnfOg k|lti7fn] u|fxsx¿, sd{rf/Lx¿ / nufgLstf{x¿;Fu ljZjf; lgdf{0f u5{, h;n] 

Jofkf/ a9fpg d2t u5{ . cgnfOg k|lti7f sdfpgsf] nflu cgnfOgdf cfˆgf] k|lti7f 

Joj:yfkg ug{ cfjZos 5 . ;+:yfut ¿kdf vf]lng] j]a;fO6 tyf k]hx¿ df ul/g] sd]G6 

tyf u'gf;fx¿sf] ;dod} ul/g] ;dfwfgn] cgnfOg k|lti7f Joj:yfkg ug{ ;lsG5 . 

l8lh6n cf/f]Uotf (digital wellbeing) sf] cjwf/0ff 

cfhsf] cfO;L6L o'udf l8lh6n k|ljlwsf] k|of]u gu/L sf]xL klg afFRg ;Sb}g . ljBfyL{ 

cfO;L6L o'udf x'ls{/x]sf 5g\, hxfF pgLx¿sf nflu l8lh6n k|ljlw ;w}+ pkl:yt 5, h;n] 

pgLx¿sf] hLjgdf ;sf/fTds / gsf/fTds k|efj kfg{ ;S5 . 

 

l8lh6n cf/f]Uotf jf l8lh6n :jf:Yo eg]sf] l8lh6n gful/ssf] zf/Ll/s / dfgl;s :jf:Yo 

;'lglZrt ug{ k|ljlwsf] k|of]u xf] . l8lh6n gful/s b}lgs ultljlwx¿ k|bz{g ug{ OG6/g]6 / 

l8lh6n pks/0fx¿df e/ k5{g\ . l8lh6n cf/f]Uotfsf] p2]Zo plrt k|ljlw l8hfOg u/L 

k|ljlwsf] :j:y k|of]u ug]{ afgLsf] ljsf; ug'{ /k|of]ustf{nfO{ pgLx¿sf] b}lgs hLjgdf :j:y 

hLjgz}nL sfod /fVg d2t ug'{ xf] . sfdsf] ;dodf ;fdflhs ;~hfnsf] cTolws k|of]un] 

k|of]ustf{sf] zf/Ll/s / dfgl;s :jf:Yodf gsf/fTds c;/ kfg{ ;S5 .cf/f]Uotfsf nflu 

cfjZos ;Gt'ng j]af:tf u/L cTolws cgnfOg a:g' :jf:Yosf] nflu xflgsf/s x'g ;S5 . 

l8lh6n cf/f]Uotfsf] 1fgn] k|of]ustf{x¿nfO{ pgLx¿sf] k|ljlw;Fusf] ;DaGwnfO{ cem /fd|f];Fu 

a'‰g d2t ug{ ;S5 . ;fdfGo l8lh6n cf/f]Uotf cEof;x¿df l:j|mg ;do ;Ldfx¿ nfu" 

ug]{, cfFvfsf] tgfj sd ug{ lgnf] nfO6 Anlsª r:df nufpg] / lg/Gt/ cj/f]wx¿ /f]Sg 

df]afOn pks/0fx¿df ;"rgfx¿ Do'6 ug]{ ;dfj]z 5g\ . s]xL l8lh6n j]nlaª Pkx¿n] 

l8lh6n  
cf/f]Uotf 

dfgl;s cf/f]Uotf  

efjgfTds  
cf/f]Uotf  

zf/Ll/s cf/f]Uotf  

;fdflhs  
cf/f]Uotf 



296 

sd{rf/Lx¿n] cfˆgf] l:qmgdf x]/]/ latfpg] ;do u0fgf ug{ ;S5g\ . olb s'g} sd{rf/Ln] 

tf]lsPsf] ;do ;Ldf gf£of] eg] l8lh6n j]nlaª Pkn] k|of]ustf{nfO{ lj>fd lng] ;do ePsf] 

hfgsf/L u/fpg cn6{ k7fpg ;S5 . 

l8lh6n cf/f]Uotfsf] dxŒj -Impotance of Digital Wellbeing_ 

l8lh6n cf/f]Uotf dxŒjk"0f{ 5 lsgeg] o;n] sd{rf/Lx¿nfO{ yk ;+nUg / pTkfbs x'g dbt  

u5{ . ;fy} :j:y hLjg latfpg ;Ifd agfpF5 . l8lh6n cf/f]Uotf cEof;x¿ ckgfpgfn] 

sd{rf/Lx¿nfO{ pgLx¿sf] sfddf Wofg s]lG›t ug{ / ysfg Joj:yfkg ug{ dbt u5{ . 

pbfx/0fsf nflu cfˆgf] df]afOn pks/0f lbgdf tLg jf rf/k6s hfFr ug]{ sd{rf/Lx¿ k|To]s 

!) ldg]6df cfˆgf] :df6{kmf]g hfFr ug]{x¿ eGbf a9L pTkfbs x'G5g \ . 

l8lh6n cf/f]Uotfsf nflu ckgfpg'kg]{ ;hutfx¿-Cautions for digital wellbeing_  

l8lh6n k|ljlwx¿sf] cTolws k|of]un] xfd|f] hLjgz}nLnfO{ cJojl:yt agfpF5 . 

To;}n]l8lh6n k|ljlwx¿sf] cgfjZos k|of]usf ;Defljt c;/af/] hfgsf/L xfl;n u/L 

;hutf ckgfpg l8lh6n cf/f]Uotf l;kx¿ cfjZos k5{g\ . o;sf nflu ljleGg ;hutf 

ckgfpg ;lsG5 . 

1. l8lh6n l:j|mg ;do -screen time_ 5'6\ofpg]  

2. ;fdflhs ;~hfnsf] k|of]u pd]/ ;Ldf 5'6\ofpg]  

3. sfo{/t :yndf df]afOn gf]l6lkms];g ckm ug]{  

:df6{kmf]gdf l8lh6n cf/f]Uotf PlKns];g Olg:6n -install_ u/L l8lh6n cf/f]Uotfsf nflu 

;hutf ckgfpg ;lsG5 . pbfx/0fsf nflu Kn]:6f]/af6 Digital Wellbeing (Beta), 

ActionDash, DigitalDetox, Microsoft Launcher cflb PlKns];gx¿sf] k|of]u ug{  

;lsG5 . o:tf PlKns];gx¿ :df6{kmf]g k|of]ustf{sf] l:j|mg ;do -screen time_ 36fpgdf 

;xof]uL x'G5g\ .  
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lj|mofsnfk 13.1 : l8lh6n cf/f]Uotf PlKns];gsf] 

k|of]u u'un Kn]:6f]/af6 lrqdf b]vfOPsf] cfOsg  

icon_ ePsf] Digital Wellbeing (Beta), 

PlKns];g 8fpgnf]8 ug'{xf];\ . pSt PlKns];g 

vf]Nbf lrqdf b]vfOP h:t} :df6{kmf]g k|of]ustf{n] 

b}lgs ¿kdf slt ;do s'g s'g PlKns];g k|of]u 

u/] eGg] cjnf]sg ug{ ;lsG5 . o:tf 

PlKns];gx¿sf] k|of]uaf6 gf]l6lkms];g aGb ug]{, PlKns];gnfO{ lglZrt ;do 5'6\ofpg] 

h:tf sfo{ ug{ ;lsG5 . tkfOFn] Olg:6n ug'{ePsf] PlKns];gsf] k|of]uaf6 hfgsf/Ldf cfpg] 

cGo ljz]iftfx¿klg pNn]v ug'{xf];\ . 

13.5 >Jo tyf >Job[Zo ;fdu|L lgdf{0f -Making audio and audio-video material-s_ 

sDKo'6/ tyf :df6{kmf]gsf] dfOj|mf]kmf]gåf/f cfjfh /]s8{ u/L >Jo ;fdu|L lgdf{0f ug{ ;lsG5 . 

To:t} Sofd/f /]sl8{ªaf6 >Job[Zo ;fdu|L lgdf{0f ug{ ;lsG5 . o;sfnflu :df6{kmf]g Sofd/f 

jf l8lh6n Sofd/f k|of]u ug{ ;lsG5 . tkfO{FFn] df]afOn kmf]g jf sDKo'6/df s;}sf] cfjfh 

/]s8{ ug{ ;Sg'x'G5 .  

PG8«f]O8 df]afOn kmf]gdf] /]s8{/ Pk k|of]u u/]/ cfˆgf] jf s;}sf] cfjfh /]s8{ ug{ ;Sg'x'G5 . 

/]s8{/ ;/n / k|of]u ug{ ;lhnf] 5 . tkfO{FF t];|f] kIf /]sl8{ª Pkx¿ h:t} Easy Voice 

Recorder, Smart Recorder, RecForgecflb OG:6n ug{ ;Sg'x'G5 .cfjfh /]s8{ ug{ oL 

r/0fx¿ kfngf ug{'xf];\ . 

df]afOn kmf]gdf cfjfh /]s8{ - Audio Recording in Computer_  

1. /]s8{/ Pk vf]Ng'xf];\ . 

2. /]s8{ a6gdf lSns ug{'xf];\ . 

3. OlR5t cfjfh /]s8{ ug{ ;'? ug{'xf];\ . 

4. d cfjfh /]sl8{ª /f]Sgsf] nflu, kh a6g lyRg'xf];\ . 

5. Savea6gdf lSns ug{'xf];\ .  

6. o;n] csf]{ l:qmg b]vfpF5 hxfF tkfOF cfˆgf] cl8of] kmfOnsf] gfd n]Vg ;Sg'x'G5 . 

7. cl8of] kmfOn gfd 6fOk ug{'xf];\ / OK a6gdf lSns ug{'xf];\ . 
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sDKo'6/df cfjfh /]s8{ - Audio Recording in Computer_  

sDKo'6/df k"j{lgwf{l/t cfjfh /]sl8{ª sfo{j|md x'G5. tkfO{FF cfjfh /]s8{/ k|of]u ug{ ;Sg'x'G5 

jf cGo cl8of] /]sl8{ª k|f]u|fdx¿ h:t} Audacity :yfkgf ug{ ;Sg'x'G5 . /]s8{/ k|of]u u/]/ 

cfjfh /]s8{ ug{, oL r/0fx¿ kfngf ug{'xf];\ M 

1. :6f6{ d]g' vf]Ng'xf];\ / EjfO; /]s8{/ vf]Hg'xf];\ . 

2. Open df lSns ug{'xf];\ . 

3. o;n] EjfO; /]s8{/ sfo{j|md vf]N5 .  

4. tkfO{FFn]lardf lgnf] dfOj|mf]kmf]g cfOsg b]Vg'x'g] 5 .  

5. olb tkfOF bf];|f]k6s k|of]u ub}{ x'g'x'G5 eg] cfOsg tn afofFdf x'g] 5 . 

6. lgnf] dfOj|mf]kmf]g cfOsgdf lSns ug{'xf];\ . 

7. /]sl8{ª ;dfKt ug{ lgnf] :6k a6gdf lSns ug{'xf];\ .  

8. tkfO{FFsf] /]sl8{ª afofF ;fO8af/df b]vf kg]{5 . 

9. tn bfofFlt/sf] tLgcf]6f yf]Knfx¿df lSns u/]/ kmfOn nf]s];g x]g{ ;Sg'x'G5 . 

>Job[Zo ;fdu|L lgdf{0f -Video Recording_ 

df]afOn kmf]gdf lel8of] /]sl8{ª -Video Recording in Mobile phone_ 

tkfO{FF ;lhn};Fu df]afOn kmf]gdf lel8of]x¿ /]s8{ ug{ / ;Dkfbg ug{ ;Sg'x'G5 . tkfO{FF lel8of] 

agfpg df]afOn kmf]gdf lel8of] /]s8{/ k|of]u ug{ ;Sg'x'G5. lel8of] /]s8{/ Sofd]/f PkcGtu{t 

kfOG5 . 

lel8of] /]s8{ ug{ oL r/0fx¿ kfngf ug{'xf];\ M 

1. Sofd]/f Pk vf]Ng'xf];\ . lel8of] 6\ofadf lSns ug{'xf];\ . 

2. lel8of] /]sl8{ª ;'? ug{ l:qmgdf /x]sf] /]s8{ a6g cyf{t\ ;6/ a6g lyRg'xf];\ . 

3. /]sl8{ª ;dfKt ug{ STOP a6g lyRg'xf];\ .  

4. lel8of] kmfOnx¿ kmf]gsf] cfGtl/s e08f/0fdf e08f/0f x'G5 . 
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sDKo'6/df lel8of] /]sl8{ª -Video Recording in Computer_ 

8]:s6k sDKo'6/df OglaN6 j]a Sofd]/f / dfOj|mf]kmf]g x'Fb}g . To;sf/0ftkfO{FFn] sDKo'6/df /fd|f] 

u'0f:t/sf] j]a Sofd]/f / dfOj|mf]kmf]g :yfkgf ug{ cfjZos x'G5 . tkfO{FFn] j]a Sofd]/faf6 /]s8{ 

ug{ cfjZos kg]{ Windows Camera, OpenReel, Camtasia, Open Broadcaster 

Software, QuickTime Player cflb h:tf ;ˆ6j]o/x¿ klg :yfkgf ug{'k5{ . sDKo'6/df 

lel8of] /]s8{ ug{ oL r/0fx¿ kfngf ug{'xf];\ M 

1. :6f6{ a6gdf lSns ug{'xf];\ . 

2. Search bardf Sofd]/f 6fOk ug{'xf];\ .  

3. olb sDKo'6/df ljG8f]h Sofd]/f Pk 5}g eg]Microsoft Store af6 8fpgnf]8 / install

 ug{'xf];\ . 

4. Sofd]/f Pkdf lSns ug{'xf];\ . 

5. lel8of] cfOsgdf lSns ug{'xf];\ . 

6. of] Sofd]/f df]8af6 lel8of] df]8df l:jr x'G5 . 

7. lel8of] cfOsgdf lSns ug{'xf];\, o;n] lel8of] /]s8{ ug{ yfN5 . 

8. stop a6gdf lSns ug{'xf];\ . o;n] /]sl8{ª ;dfKt x'G5 . 

9. lel8of] kmfOnx¿ ækmf]6f]æ kmf]N8/leq æSofd]/f /f]næ kmf]N8/df e08f/0f x'G5 . 

lj|mofsnfk 13.2 lel8of] /]sl8{ª 

cfk"mnfO{ dg kg]{ Ppm6f lj1fgsf] lj|mofsnfk ug'{xf];\ . ;fyLnfO{ :df6{kmf]gsf] 

Sofd/fsf] dbtn] lel8of] /]s8{ ug{ nufpg'xf];\ . 

lel8of] ;Dkfbg -Video editing_  

/]s8{ u/L tof/ kf/]sf] >Job[Zo ;fdu|Lsf] s'g} 7fpFdf cgfjZos ¿kdf /]sl8{ª ePsf] 5 eg] 

pSt v08nfO{ lel8of]af6 sf6]/ x6fpg ;lsG5 . To:t} b'O{ jf b'O{eGbf a9L lel8of] kmfOn 

lSnkx¿nfO{ hf]8]/ Pp6f l;ª\uf] lel8of] kmfOn klg agfpg ;lsG5 . o; lsl;dsf] sfo{ 

lel8of] ;DkfbgcGtu{t k5{ .  

Sofd/faf6 /]sl8{ª u/]sf] lel8of] ;Dkfbgsf nflu df]afOn PlKns];g jf sDKo'6/ ;k\m6jo/  

-software_ sf] cjZostf k5{ . pbfx/0fsf nflu P8f]a lk|ldo/ k|f] -adobe premiere pro_, 
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lkmNdf]/f -filmora_ h:tf sDKo'6/ ;k\m6jo/x¿sf] k|of]u u/L lel8of] ;Dkfbg ug{ ;lsG5 . 

To:t} l;:6d ;k\mjo/ -system software_ ;+Fu} sDKo'6/df x'g] ljG8f]h lel8of] Ol86/ -video 

editor_ ;k\m6jo/af6 klg lel8of] ;Dkfbg ug{ ;lsG5 .  

lj|mofsnfk 13.3 : lel8of] ;Dkfbg  

lj|mofsnfk 13.2 df /]sl8{ª u/]sf] lel8of]nfO{ ;Dkfbg ug{ sDKo'6/df skL -copy_  

ug'{xf];\ . pSt lel8of]df /x]sf] cgfjZos v08nfO{ x6fpg'xf];\ . To:t} v08 v08 kf/]sf 

lSnkx¿nfO{ hf]8]/ Pp6f l;ª\uf] kmfOn tof/ kfg'{xf];\ . o;sf nflu tn pNn]v ePsf 

r/0fx¿ cjnDag ug'{xf];\ .  

lel8of] sl6ª -Video cutting_ 

/]s8{ u/]sf] lel8of]nfO{ cut u/L 5f]6f] lSnk tof/ kfg'{xf];\ . o;sf nflu tn pNn]v ePsf 

r/0fx¿cjnDag ug'{xf];\ .  

;j{k|yd lrq 13.25 df b]vfOP h:t} ;r{ af/df lSns u/L lel8of] Ol86/ vf]Ng'xf];\ . New 

videoproject df lSns u/L pSt lj|mofsnfksf] gfd 6fOk ug'{xf];\ . h:t} 8«ofu u/L Ol8l6ª 

Kofgndf nfg'xf];\ . pSt lel8of] sl6ª -cutting_sf nflu lgDg :6]k ckgfpg'xf];\ . 

1. lel8of] select u/]/ OK df lSns ug'{xf];\ . 

2. Trim df lSns ug'{xf];\ . 

3. lel8of] sl6ª ug'{kg]{ :yfg 5fGgsf nflu pSt lel8of]nfO{ Kn] u/L start time / end 

 time lrq b'O{ cf]6f lgnf 8«ofu af/n] 5'§ofpg'xf];\ . cGtdf cfjZos clip length

 hfFr u/L done lSns ug'{xf];\ . 

4. To;kl5 b]lvg] window sf] export df lSns ug'{xf];\ . cGtdf sDKo'6/sf] s'g :yfgdf 

 lel8of] lSnknfO{ save ug]{ elg :yfg 5fGg'xf];\ .  

lel8of] h8fg -Video Joining_  

1. klxn] cut u/]/ tof/ kf/]sf lSnkx¿sDKo'6/sf] Pp6} :yfgdf jf Pp6} folder leq 

 copy ug'{xf];\ . Join ug'{kg]{ lel8of] lSnk jf kmfOnx¿ nfO{ Ps 7fpFdf skL u/]/ 

 /fVg'xf];\ .  
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2. To;kl5 klxn] cutting df ug'{ eP h:t} lel8of] Ol8l6ª ;ˆ6jo/ vf]n]/ cfjZos 

 kmfOnx¿sDKo'6/sf] d]df]/Laf6 5fg]/ k|f]h]S6 nfOa|]/Ldf P8 -add_ ug'{xf];\ . tL 

 lel8of]x¿nfO{ select u/]/ 8«ofu u/L Ol8l6ª Kofgndf nfg'xf];\ .  

3. Ol8l6ª Kofgnsf join ug'{kg]{ ;Dk"0f{ kmfOnx¿ Select ug'{xf];\ / finish lel8of]df 

 lSns ug'{xf];\ . 

4. finish lel8of]df lSns ubf{ sDKo'6/df kmfOn save ug]{ :yfg 5fGg'kg]{ x'G5 . o;sf 

 nflu klxn] lel8of] cutting df desktop 5fg]/ kmfOn save u/] h:t} lSnkx¿join

 u/]/ tof/ kf/]sf] lel8of]nfO{ klg 8]:s6kdf save ug{ ;lsG5 .  

 lel8of] ;Dkfbg sfo{ sDKo'6/ tyf :df6{kmf]g b'a}df ug{ ;lsG5 .  

:df6{kmf]gdf lel8of] ;Dkfbgsf nflu 5'6\6} :df6{kmf]g PlKns];g x'G5 . :df6{ kmf]gdf lel8of] 

;Dkfbg lgDg :6]kdf ug{ ;lsG5 . 

1. :df6{kmf]gsf] Sofd/faf6 /]s8{ ul/Psf] lel8of] nfO{ df]afOn Gallery af6 vf]Ng'xf];\.  

2. pSt lel8of]df lSns ubf{ Pp6f edit icon b]lvG5 .  

3. pSt icon df lSns ubf{cut / crop icon b]lvG5g\ .  

4. ltgdf lSns u/L lel8of] cutting jf crop ug{ ;lsG5 .  

:df6{ kmf]gdf lel8of] Ol8l6ª PlKns];g gePdfKn]:6f]/ -playstore_ af6 cfjZos PlKns];g 

8fpgnf]8 ug{ ;lsG5 . pbfx/0fsf nflu Kn]:6f]/ af6 video cutter PlKns];g 8fpgnf]8 ug{ 

;lsG5 . pSt PlKns];g kmfOn 8fpgnf]8 ePsf] :yfgdf uP/ lSns u/L df]afOndf Olg:6n 

-install_ ug{ ;lsG5 . 

sDKo'6/ ;k\m6j]o/af6 lel8of] ;Dkfbg u/] h:t} cl8of] kmfOn klg ;Dkfbg ug{ ;lsG5 . 

cl8of] kmfOnx¿sf] kmfOn OS;6]G;g -file extension_ MP3, .WAV, .WMA, clb x'G5 . 

cl8of] ;Dkfbgsf nflu cfjZos ;ˆ6j ]o/ jf PlKns];g :df6{kmf]g jf sDKo'6/df Olg:6n 

gePdf windows store, app store cflbaf6 8fpgnf]8 u/L clg:6n ug{ ;lsG5 . 

pbfx/0fsf nflu cl8of] kmfOn ;Dkfbgsf nflu www.audacityteam.org af6 audacity 

8fpgnf]8 ug{ ;lsG5 . To:t} u'un ;r{ -google search) u/L s'g} cflwsfl/s ;|f]taf6 mp3 

cutter ;k\m6jo/ 8fpgnf]8 ug{ ;lsG5 .  
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cEof;  

!= ;xL pQ/ 5fGg'xf];\ M  

 -s_ tnsf dWo] s'g 1 GigaBytes (GB) a/fa/ x'G5 < 

  -c_ 1024 MegaBytes   -cf_ 1024 kiloBytes  

  -O_ 1024TeraBytes   -O{_ 1024Bytes 

 -v_ tnsf dWo] l8lh6n l;Ugn k|;f/0fsf r/0fx¿ dWo] ;xL j|mddf /x]sf r/0fx¿sf] ;d"x  

  s'g xf] < 

  -c_ ;|f]t, Ogk'6 6«fG;8\o';/, OGsf]8/, l8df]8o'n]6/, Rofgn, df]8o'n]6/, l8sf]8/, cfp6k'6 

   6«fG;8o';/ 

  -cf_  ;|f]t, Ogk'6 6«fG;8\o';/, OGsf]8/, df]8\o'n]6/, Rofgn, l8df]8\o'n]6/, l8sf]8/, cfp6k'6 

   6«fG;8\o';/ 

  -O_ ;|f]t, Ogk'6 6«fG;8o';/, l8sf]8/, df]8o'n]6/, Rofgn\, l8df]8\o'n]6/, OGsf]8/, cfp6k'6 

   6«fG;8o';/ 

 -u_ ;fdflhs ;~hfndf gofF=hfgsf/L kf]:6 ug]{ Jojxf/n] s] hgfpF5 < 

  -c_ ;fdflhs ;~hfnsf] cJojl:yt k|of]u  -cf_ l8lh6n cf/f]Uotf l;k  

  -O_ l8lh6n cf/f]Uotfsf nflu ;hutf   -O{_ l8lh6n k|lti7f Joj:yfkg  

 -3_ tnsf dWo] cl8of] kmfOn kmd]{6 s'g xf] < 

  -c_ .SVI  -cf_ .MP3  -O_ .MP4 -O{_ .3GP  

2. km/s n]Vg'xf];\ M  

 -s_ Pgfnu l;Ugn / l8lh6n l;Ugn 

 -v_ cl8of] /]sl8{ª / lel8of] /]sl8{ª 

 -u_ Pgfnu l;Ugn k|;f/0f / l8lh6n l;Ugn k|;f/0f 

 -3_ l8lh6n cf/f]Uotf / l8lh6n l;l6hgl;k  

 -ª_ la6 / afO6  

 -r_  a|f]8 a]G8 / a]; a]G8 
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3. sf/0f lbg'xf];\ M 

 -s_ Pgfnu l;Ugn lg/Gt/ ¿kn] kl/jt{g eO/xG5 . 

 -v_ ldl8od j]e -medium wave_ tyf ;6{ j]e -short wave_ sf] k|of]uaf6 ul/g] /]l8of]  

  k|;f/0f Tolt :ki6 ;'lgFb}g . 

4. tnsf k|Zgsf] pQ/ n]Vg'xf];\ M 

 -s_ l8lh6n l;Ugn s]nfO{ elgG5 < 

 -v_ jt{dfg ;dodf k|of]u x'g] xfO l:k8 OG6/g]6nfO{ a|8a]G8 k|;f/0fsf ¿kdf s;/L k|:t't 

  ug{;lsG5 < 

 -u_ l8lh6n k|;f/0fsf rf/cf]6f kmfObfx¿ n]Vg'xf]; \ . 

 -3_ ;"rgf tyf ;~rf/ k|ljlwsf] ljsf;df l8lh6n k|ljlwsf] k|efj pbfx/0f;lxt k|i6  

  kfg'{xf];\ .  

 -ª_ b}lgs hLjgdf l8lh6n k|ljlwsf rf/cf]6f k|of]ux¿pNn]v  ug'{xf];\ .  

 -r_  b}lgs hLjgdf l8lh6n k|ljlwsf b'O{b'O{ cf]6f ;sf/fTds / gsf/fTds k|efjx¿ 

  n]Vg'xf];\ .  

 -5_  l8lh6n l;l6hgl;ksf] kl/efiff lbg'xf];\ .  

 -h_  Unf]an len]hdf g]l6hgl;ksf] dxŒj n]Vg'xf];\ . 

 -em_  cgnfOg /]k'6];g eg]sf] s] xf] < o;sf Joj:yfkgsf rf/cf]6f dxŒjx¿pNn]v ug'{xf];\ . 

 -`_  l8lh6n cf/f]Uotfsf] kl/efiff n]vL o;sf kmfObfx¿n]Vg'xf];\ .  

 -6_  l8lh6n cf/f]Uotfsf nflu cfjZos s'g} rf/cf]6f ;hutfx¿n]Vg'xf];\ . 

 -7_  lj1fg tyf k|ljlwcGtu{t s'g} Pp6f PsfOdf cfwfl/t eP/ Pp6f lj|mofsnfksf] 

#ldg]6sf] >Job[Zo ;fdu|L agfpg of]hgf n]Vg'xf];\ . pSt >Job[Zo ;fdu|LnfO{ @ 

ldg]6sf] agfpg s] ug{ ;lsG5 < cfjZos r/0fx¿ ;dfj]z u/L n]Vg'xf];\ . 

kl/of]hgf sfo{ 

l8lh6n k|ljlwsf] k|of]un] ;dfhdf kf/]sf] ;sf/fTs / gsf/fTds c;/ ;DaGwdf km/s km/s 

zLif{s agfP/ sfkLdf n]Vg'xf];\ .   
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gd'gf k|Zg pQ/ 

;d"x s 

;xL pQ/df uf]nf] 3]/f nufpg'xf];\  M       1cª\s 

-s_ 1 byte d]df]/Ln] tnsf dWo] s'gnfO{ hgfpF5 .  

 -c_ 0000  -cf_ 00000000  -O_ 100000   -O{_ 000001  

;d"x v 

clt 5f]6f] pQ/ lbg] k|Zg       1cª\s 

1. s:tf] JolStnfO{ l8lh6n gful/s elgG5 < 

pQ/Mlgoldt ¿kdf OG6/g]6 k|of]u ug]{ / ;"rgf k|ljlwn] k|bfg ug]{ ;a} s'/fnfO{ cfTd;ft\ ug]{ 

JolStnfO{ l8lh6n gful/s elgG5 .  

;d"x u 

5f]6f] pQ/ lbg] k|Zg        2 cª\s 

1. l8lh6n cf/f]Uotfsf] s'g} b'O dxŒj n]Vg'xf];\ .  

2. o;n] sd{rf/Lx¿nfO{ yk ;+nUg / pTkfbs x'g dbt u5{ .  

3. l8lh6n cf/f]Uotf cEof;x¿ ckgfpgfn] sd{rf/Lx¿sf] sfddf Wofg s]lG›t ug{ / ysfg 

Joj:yfkg ug{ dbt u5{ . 

      ;d"x 3     4 cª\s 

1. l8lh6n k|;f/0fsf s'g} rf/ kmfObfx¿ n]Vg'xf];\ M 

2. l8lh6n l;Ugn k|;f/0fsf nflu k|of]u x'g] ;ls{6x¿ clws ljZj;gLo 5g\ . 

3. Pgfnu ;ls{6x¿ eGbf l8lh6n ;ls{6x¿ l8hfOg ug{ ;lhnf] / ;:tf] x'G5g\ . 

4. l8lh6n k|;f/0fdf l;Ugn cf]e/Nofk tyf j|m; 6ssf] ;Defjgf lgs} sd x'G5 . 

5. ;fdfGo cj:yfdf l8lh6n l;Ugnsf u'0fx¿df kl/jt{g cfpFb}g .  

 

*** 
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kl/ro 

tkfO{Fsf] jl/kl/ s:tf s:tf j:t' 5g\ < tL j:t' s]jf6 ag]sf xf]nfg\ < xfd|f] jl/kl/ kfgL, g'g, 

cNsf]xn, ;'g, rfFbL, tfdf, kmnfd cflb ljleGg kbfy{ kfOG5g\ . lk08 / cfotg x'g] j:t'x¿ g} 

kbfy{ x'g\ . oL kbfy{x¿dWo] s'g} kbfy{ tŒj x'g\ eg] s'g} kbfy{ of}lus x'g\ . xfn;Dd 92 k|fs[lts / 

26 cf]6f s[lqd u/L s'n 118 cf]6f tŒjx¿ kQf nflu;s]sf 5g\ . tL tŒjx¿ ltgLx¿sf u'0f / 

k|s[ltcg';f/ km/s km/s 5g\ . log} tŒjx¿sf] ;+of]hgaf6 cgluGtL of}lusx¿ aG5g\ . o; kf7df 

xfdL ltg} tŒjx¿ / tLaf6 aGg] of}lus af/] l;Sb}5f}F . u'0fx¿sf] cfwf/df tŒjx¿nfO{ s;/L 

jufL{s/0f ug{ ;lsG5 eGg] s'/fsf] rrf{ oxfF 5 . To;}u/L d]G8]lnesf] k]l/of]l8s tflnsf / cfwf'lgs 

k]l/of]l8s tflnsfsf] ljz]iftfsf] rrf{ o; kf7df /x]sf] 5 . ;fy} tŒjx¿sf] k/df0f'sf] ;+/rgf, 

tTjsf] ;ª\s]t, ;+o'Hotf, of}lussf] c0f';"qaf/] ;d]t o; kf7df pNn]v 5 . tL ljifosf] cWoogsf 

nflu cfjZos lj|mofsnfk / k|of]u ;d]t kf7df /x]sf 5g\ . 

tŒj / of}lus (Element and Compound) 

;'g, rfFbL, clS;hg cflb Ps} vfn] k/df0f'x¿af6 ag]sf x'G5g\ . oL kbfy{nfO{ cGo kbfy{df 

6'j|mofpg ;lsFb}g . Ps} k|sf/sf k/df0f'af6 ag]sf tyf cGo kbfy{df 6'j|mofpg g;lsg] kbfy{nfO{ 

tTj (element) elgG5 . ;'g, rfFbL, clS;hg, ;Nkm/, cfof]l8g, ds{/L cflb tŒjsf pbfx/0fx¿ 

tŒjx¿sf] juL{s/0f 
 

ljlzi6 p2]Zo (Specific Objectives) 

o; kf7sf] cGTodf lzIffyL{x¿ lgDg s'/fdf ;Ifd x'g'x'g] 5 M 

s_  tTj / of}lussf] kl/efiff atfpg  

v_  of}lussf] c0f';"q n]Vg  

u_  d]]G8]lne / cfw'lgs k]l/of]l8s tflnsfsf] ljz]iftf atfpg  

3_  ;j;]nsf] cfwf/df tŒjsf] On]S6«f]g ljGof; n]Vg  

ª_  tTjx¿sf] k]l/of]l8s tflnsf On]S6«f] kf]lhl6le6L, On]S6«f]g]u]l6le6L  ;fOhdf cfpg] 

cGt/nfO{ cfwf/ ;lxt k:6 kfg{ . 

kf7 

!$ 
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x'g\ . tŒjx¿ z'4 kbfy{ x'g\ . tŒjsf] ;a}eGbf ;fgf] s0fnfO{ k/df0f' (atom) elgG5 .tŒjsf 

k/df0f'x¿ On]S6«f]g, k|f]6f]g / Go'6«f]g nufotsf k/kf/df0fljs s0f ldn]/ ag]sf x'G5g\ .  

h;/L cIf/x¿ ldn]/ zAb aGb5g\ , To;}u/L ljleGg tŒjx¿ ldn]/ of}lus aGb5g\ .b'O{ jf ;f]eGbf 

a9L tŒjx¿sflardf /f;folgs k|ltlj|mof eO{ aGg hfg] kbfy{nfO{ of}lus (compound) elgG5 . 

kfgL, g'g, lrgL, cNsf]xn, ;f]8f cflb of}lussf pbfx/0f x'g\ . cfk\mgf u'0fx¿ oyfjt sfod /fv]sf] 

of}lussf] ;a}eGbf ;fgf] s0fnfO{ c0f' (molecule) elgG5 . of}lussf] u'0f To;df ;lDdlnt tŒjsf] 

u'0feGbf ljNs'n km/s x'G5g\ . ;f]l8od / Snf]l/g ldn]]/ aGg] ;f]l8od Snf]/fO8sf] u'0f ;f]l8od / 

Snf]l/g eGbf km/s x'G5 .  

lj|mofsnfk !$=! 

kfgL, g'g, lrgL, cNsf]xn s'g s'g tŒj ldn]/ ag]sf 5g\ < k':ts jf OG6/g]6df vf]hL u/L kQf 

nufpg'xf];\ / cfˆgf] sfkLdf tflnsf agfP/ n]Vg'xf]; \ .  

k/df0f'sf] ;+/rgf (Structgure of atom) 

d'Votof k/df0f' On]S6«f]g, k|f]6f]g / Go'6«f]g h:tf k/kf/df0fljs s0fx¿ ldn]/ ag]sf] x'G5 . k/df0f'sf] 

s]Gb|df Go'lSno; /x]sf x'G5 . Go'lSno;df k|f]6f]g / Go'6«f]g /x]sf x'G5g\ eg] On]S6«f]gx¿ Go'lSno;sf] 

jl/kl/ ljleGg ;]n -sIf_ df 3'ld/x]sf x'G5g\ . tnsf] sfa{g k/df0f'sf] lrq cjnf]sg u/f}F . o;sf] 

Go'lSno;df ^ cf]6f k|f]6f]g / ^ cf]6f Go'6«f]g /x]sf 5g\ . Go'lSno;sf] jl/kl/ @ cf]6f sIf (K / L) 

/x]sf 5g\ . klxnf] sIfdf @ cf]6f / bf];|f]df $ cf]6f On]S6«f]g /x]sf 5g\ .  

 

 

lrq g+= 14.1: sfa{g k/df0f'sf] lrq 

gd'gf kl/of]hgf sfo{ 

zLif{s M sfa{g k/df0f'sf] df]8]n lgdf{0f ug'{xf];\ . 

p2]Zo M k/df0f'sf] ;+/rgf;DaGwL wf/0ff k|i6 kfg{ ljleGg k/df0f'sf] df]8]n lgdf{0f ug]{ l;k k|fKt ug'{  

cfjZos ;fdu|L M rf6{ k]k/, ljleGg vfn] cGgsf bfgfx¿, ud, sn/ k]lG;n  

k|f]6f]g 

On]S6«f]g 

Go'lSno; 

On]S6«f]g 

Go'6«f]g 
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agfpg] ljlw 

-s_ Pp6f rf6{k]k/df3 cm cw{Jof; ePsf] uf]nf] 3]/f lvRg'xf];\ .  

-v_ Tof] uf]nfleq ud nufP/ 6 cf]6f ds}sf bfgf / 6 cf]6f e6df;sf bfgfPsfk;df glhs} /fvL 

6fF:g'xf];\ . nfdf] /]vf tfg]/ e6df;nfO{ k|f]6f]g / ds}nfO{ Go'6«f]g dfg]/ gfds/0f  

ug'{xf];\ . Tof] uf]nf] 3]/fnfO{ Go'lSno; gfd lbg'xf];\ .  

-u_ Tof] 3]/feGbf aflx/ 5 cm / 7 cm cw{Jof;sf 2 cf]6f j[Q lvRg'xf];\ . 

-3_ ca klxnf] j[Qdf 2 cf]6f d'';'/f] jf s'g} bfnsf] bfgf Psfk;af6 6f9f x'g] u/L 6fF:g'xf];\/ 

bfnsf] bfgfnfO{ On]S6«f]g gfd lbg'xf];\ . To;kl5 l;wf /]vf tfg]/ Tof] j[QnfO{ K ;]n gfds/0f  

ug'{xf];\ . 

-ª_ bf];|f] j[Qdf bfnsf 4 cf]6f bfgf Psfk;af6 6f9f x'g] u/L /fVg'xf];\ / Tof] a[QnfO{ L ;]n 

gfds/0f ug'{xf];\ .  

 o;/L sfa{g k/df0f'sf] df]8]n tof/ x'G5 . 

cjnf]sg  

cfkm"n] tof/ agfPsf] df]8]n cjnf]sg u/L sfa{g k/df0f'sf] ;a} ;+/rgf cWoog ug'{xf];\ .  

glthf 

 sfa{g k/df0f'sf] df]8]nsf] cfwf/df cGo k/df0f'sf] klg df]8]n lgdf{0f ug{ ;lsG5 . 

ljrf/0fLo k|Zg M tŒjx¿sf] u'0f lsg km/s x'G5g\ < 

km/s km/s tŒjsf] ;+/rgf -tŒj;ª\Vof÷On]S6«f]g cjl:ylt_ km/s x'g] ePsfn]tŒjsf] u'0fx¿ km/s 

x'G5g\ . 

x/]s ;]n ljleGg cfsf/sf ;j;]nx¿ ldn]/ ag]sf] x'G5 . km/s km/s ;j;]nsf] cfsf/ km/s km/s 

x'G5 . h:tf] ls s-;a;]n uf]nfsf/ x'G5 eg] p-;a;]n 8d? (dumb bell) cfsf/sf] x'G5 . 

;a;]nx¿ rf/k|sf/sf x'G5g\ . tL s, p, d / f x'g\ .  
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  lrq g+= 14.2 : ;j;]nx¿-s_ s- ;a;]n-v_p-;a;]n 

K ;]ndf Pp6f dfq ;a;]n x'G5 eg] L- ;]ndf @ cf]6f ;a;]n x'G5g\ . To;}u/L M- ;]ndf 3 

cf]6f ;a;]n / N- ;]ndf 4 cf]6f ;a;]n x'G5g\ .  

;]n K L M N 

;a;]n s s / p s, p / d s, p, d /f 

;j;]nsf cla{6N; /x]sf x'G5g\ . ;a;]ndWo] s-;a;]ndf 1 cf]6f dfq cla{6n x'G5 eg] p-;a;]ndf 

3 cf]6f, d-;a;]ndf 5 cf]6f / f ;a;]ndf 7 cf]6f cla{6N; x'G5g\ .  

s  p    d      f 

                   

Pp6f cla{6ndf a9Ldf 2 cf]6f On]S6«f]g c6fpF5g\ . To;}n] a9Ldf s-;a;]ndf 2, p-;a;]ndf 6, d-

;a;]ndf 10 / f-;a;]ndf 14 cf]6f On]S6«f]g c6fpF5g\ . ;a;]nsf] On]S6«f]g cfpg] Ifdtf tn 

tflnsfdf lbOPsf] 5 . 

;]n K L M N 

;a;]n S S P S P D S p D F 

cla{6n 1 1 3 1 3 5 1 3 5 7 

On]S6«f]g 

;ª\Vof 

2 2 6 2 6 10 2 6 10 14 

hDdf 2 8 18 32 

Go'lSno; 

Go'lSno;                        

o; 
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oxL cfwf/df K-;]n, L-;]n, M-;]n / N-;]nsf] clwstd On]S6«f]g c6fpg] Ifdtf 2, 8, 18 / 

32 ePsf] xf] . ;]nx¿sf] On]S6«f]g c6fpg ;Sg] Ifdtf lgsfNg 2n2
 sf] ;"q k|of]u u/]/ lgsflnG5 . 

To;}n] o;nfO{ 2n2 
sf] lgod elgG5 .  

;]nx¿sf] On]S6«f]g c6fpg ;Sg] Ifdtf Ö 2n2 

klxnf] ;]n, n=1 bf];|f] ;]n, n=2 t];|f] ;]n, n=3 rf}yf] ;]n, n=4 

2n2 = 2 × 12 

 = 2 × 1 

 = 2 

2n2 = 2 × 22 

 = 2 × 4 

 = 8 

2n2 = 2 × 32 

 = 2 × 9 

 = 18 

2n2 = 2 × 42 

 = 2 × 16 

 = 32 

On]S6«f]lgs ljGof; (Electronic Configuration) 

k/df0f'df x'g] On]S6«f]gx¿ Go'lSno;sf jl/kl/ /x]sf ;]n tyf ;a;]ndf lglZrt lgoddf cfwfl/t 

eP/ ljt/0f x'g] tl/sfnfO{ On]S6«f]lgs ljGof; elgG5 . ;a;]nsf] cfwf/df On]S6«f]gsf] ljGof; ubf{ 

lgDg tl/sf ckgfpg'k5{ .  

-s_ klxn] ;]n ;ª\Vof n]Vg] (1, 2, 3, 4 cflb_ 

-v_ To;kl5 ;a;]n n]Vg] (s, p, d / f) 

-u_ ;a;]nsf] ;ª\s]t dfly (superscript) On]S6«f]g ;ª\Vof n]Vg]  

pbfx/0fsf] nflu sfa{gsf] On]S6«f]g ljGof; x]/f}F M
1s2

K
  
2s22p2

L
 

;]n / ;a;]nsf] cfwf/df ;'?sf 20cf]6ftŒjx¿sf] On]S6«f]lgs ljGof; tn tflnsfdf lbOPsf] 5 .  

kf/df0fljs 

;ª\Vof 
tŒjsf] gfd 

On]S6«f]lgs ljGof; 
;]nsf] cfwf/df ;an;]nsf] cfwf/df ;+o'Hotf 

K L M N 

1 xfO8«f]hg 1    1s
1 1 

2 lxlnod 2    1s
2 0 

3 lnlyod 2 1   1s
2
2s

1 1 
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4 a]l/lnod 1 2   1s
2
2s

2 2 

5 af]/f]g 2 3   1s
2
2s

2
2p

1 3 

6 sfa{g 2 4   1s
2
2s

2
2p

2 4 

7 gfO6«f]hg 2 5   1s
2
2s

2
2p

3 3 

8 clS;hg 2 6   1s
2
2s

2
2p

4 2 

9 ˆnf]l/g 2 7   1s
2
2s

2
2p

5 1 

10 lgof]g 2 8   1s
2
2s

2
2p

6 0 

11 ;f]l8od 2 8 1  1s
2
2s

2
2p

6
3s

1 1 

12 DofUg]l;od 2 8 2  1s
2
2s

2
2p

6
3s

2 2 

13 P]n'ldlgod 2 8 3  1s
2
2s

2
2p

6
3s

2
3p

1 3 

14 l;lnsg 2 8 4  1s
2
2s

2
2p

6
3s

2
3p

2 4 

15 kmf]:kmf]/; 2 8 5  1s
2
2s

2
2p

6
3s

2
3p

3 3 

16 ;Nkm/ 2 8 6  1s
2
2s

2
2p

6
3s

2
3p

4 2 

17 Snf]l/g 2 8 7  1s
2
2s

2
2p

6
3s

2
3p

5 1 

18 cfu{g 2 8 8  1s
2
2s

2
2p

6
3s

2
3p

6 0 

19 kf]6fl;od 2 8 8 1 1s
2
2s

2
2p

6
3s

2
3p

6
4s

1 1 

20 SoflN;od 2 8 8 2 1s
2
2s

2
2p

6
3s

2
3p

6
4s

2 2 

lj|mofsnfk 14.2 

xfO8«f]hgb]lv SoflN;od;Ddsf ;a} tŒjsf] ;]n / ;a;]nsf cfwf/df x'g] On]S6«f]lgs ljGof;sf] 

tflnsf rf6{ k]k/df tof/ ug'{xf];\ .  
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;+o'Hotf (Valency) 

k/df0f'x¿lardf /f;folgs k|ltlj|mof eO{ of}lus aGbf tŒjsf k/df0f'x¿sf] ;+of]hg Ifdtf km/s 

km/s x'G5 . of}lus aGbf k/df0f'sf] ;+of]hg ug]{ IfdtfnfO{ ;+o'Hotf (valency) elgG5 . tŒjsf] 

;+of]hg Ifdtf To;sf] ;a}eGbf aflx/L ;]ndf /x]sf On]S6«f]g ;ª\Vofdf e/ kb{5 . To;}n] k/df0f'sf] 

;a}eGbf aflx/L ;]nnfO{ ;+o'Hotf ;"rs ;]n (valence shell) elgG5 . tnsf] tflnsf x]/f}F .  

tŒj Na Mg Al Si P S Cl Ar 

;]nsf] ljGof; 2,8,1 2,8,2 2,8,3 2,8,4 2,8,5 2,8,6 2,8,7 2,8,8 

clGtd ;]nsf] On]S6«f]g ;ª\Vof 1 2 3 4 5 6 7 8 

;+o'Hotf 1 2 3 4 3 2 1 0 

;+o'Hotf 'o' x'g] tŒjx¿n] /f;folgs k|ltlj|mofdf efu lnFb}gg\ lsgeg] logsf] clGtd ;]n k"0f{  

x'G5 . oL tŒjx¿nfO{ lgis[o tŒj (noble element/inert element) elgG5 .  

s'g} s'g} tŒjn] PseGbf a9L ;+o'Hotf b]vfpF5g\ . olb /f;folgs k|ltlj|mofdf efu lnFbf tŒjsf] 

clGtd ;]nsf On]S6f«gn] dfq efu lnP eg] To;sf] Pp6f dfq ;+o'Hotf x'G5 . olb ;o'Hotf ;"rs 

;]n eGbf leqsf] ;]nsf On]S6«f]gn] ;d]t /f;folgs k|ltlj|mofdf efu lnP eg] To:tf] tŒjn] Ps 

eGbf a9L ;+o'Hotf -ax' ;+o'Hotf_ b]vfpF5 .  

tŒjsf] gfd kmnfd (Fe) tfdf (Cu) ;'g (Ag) n]8 (Pb) 

;+o'Hotf 2 / 3 1 / 2 1 / 3 2 / 4 

/]l8sn (Radical) 

rfh{o'St k/df0f' jf k/df0f' ;d"xnfO{ /]l8sn elgG5 . s]xL /]l8sn / ltgsf] ;+o'Hotf tn 

tflnsfdf lbOPsf] 5 .  

;+o'Hotf 1 x'g] /]l8sn ;+o'Hotf 2 x'g] /]l8sn ;+o'Hotf 3 x'g] /]l8sn  

Gfd ;ª\s]t Gfd ;"q gfd ;"q 

xfO8«f]S;fO8 OH
– 

sfaf]{g]6 CO3
– – 

km:km]6 PO4
– – –  
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Pdf]lgod NH4
+ 

;Nk]m6 SO4
– – 

  

gfO6«fO6 NO2
– 

;NkmfO6 SO3
– – 

  

gfO6«]6 NO3
– 

    

Snf]/]6 ClO3
– 

    

afOsfaf]{g]6 HCO3
– 

    

afO;Nk]m6 HSO4
– 

    

c0f';"q (Molecular formula) 

tŒjsfk/df0f'x¿sf] ;+of]hg x'Fbf of}lussf] c0f' aGb5 . o;/L ag]sf of}lussf] c0f'nfO{ hgfpg 

;ª\s]t k|of]u ul/G5 . oL ;ª\s]tx¿tŒjsf] ;ª\s]t / ;ª\Vofsf] ;+of]hgaf6 agfOG5 . of}lussf] 

c0f'nfO{ hgfpg] k/df0f'x¿sf] ;ª\s]t ;d"xnfO{ g} c0f';"q elgG5 . s]xL of}lussf c0f';"qx¿ x]/f}F .  

of}lussf] gfd kfgL vfg] g'g n'ufw'g] ;f]8f xfOSnf]l/s cDn vfg] ;f]8f 

c0f';"q H2O NaCl Na2CO3 HCl NaHCO3 

c0f';"q n]Vt] tl/sf  

s'g} klg of}lussf] c0f';'q n]Vg xfdL ;+o'Hotf ;f6k]m/ ljlw (valency criss cross method) 

ckgfpg ;S5f} . o; ljlwdf lgDg r/0f 5g\ . pbfx/0fsf] nflu SoflN;od Snf]/fO8sf] c0f'nfO{  

x]/f}F . SoflN;od Snf]/fO8sf] c0f' SoflN;od / Snf]l/g k/df0f'sf] ;+of]hgaf6 aGb5 .  

!=  of}lussf] c0f'df ;fd]n tŒj jf /]l8snsf] ;ª\s]t n]Vg]  

 Ca  Cl 

@=  ;ª\s]tsf] l7s dfly tŒj jf /]l8snsf] ;+o'Hotf n]Vg]  

 2  1 

 Ca
  

Cl 
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#=  tŒj jf /]l8snlardf ;+o'Hotf ;f6fk]m/ ug]{  

  2   1 

  Ca
   

Cl 

$=  ;+o'Hotf ;f6fk]m/kl5 ;ª\s]t / ;+o'Hotf ;Fu} n]Vg]  

  Ca1Cl2 

%=  s'g} tŒj jf /]l8snsf] ;+o'Hotf 1 eP o;nfO{ x6fpg] . olb b'j}sf] ;+o'Hotf s'g} ;femf 

 cª\sn] efu hfG5 eg] efu u/]/ efukmn n]Vg] 

 CaCl2 

 o; ljlwaf6 yk s]xL of}lussf]c0f';"q n]vf}+ .  

 -s_ Pn'ldlgod cS;fO8   

  3   2 

Al   O 

  

  Al2
   

O3–––– Al2O3 

 -v_ DofUg]l;od cS;fO8 

  
2

Mg
    

2

O
  

 

  Mg2
   

O2–––– Mg2O2––––MgO7 

 -u_ kf]6fl;od sfaf{]g]6 

1

K
   

2

CO3
  

 

  K2
  

(CO3)1 ––––K2CO3 
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-3_  Pdf]lgod ;Nkm]6 

   

 

  (NH4)2
 

(SO4)1 –––– (NH4)2SO4  

tŒjx¿sf] juL{s/0f (Cassification of Elements) 

k|fs[lts / s[lqd u/L clxn];Dd 118cf]6ftŒjx¿ kQf nfu]sf] s'/f cl3 g} cfO;s]sf] 

5 . gofF gofF tŒjx¿ kQf nfUb} hfFbf ltgLx¿sf] 5'6\6f5'6\6} cWoog ug{ sl7g / hl6n x'Fb} uof] . 

o;sf] lg/fs/0fsf nflu ldNbf h'Nbf ef}lts tyf /f;folgs u'0f ePsf tŒjx¿nfO{ Pp6f ;d"xdf 

/fvL To;sf] cWoognfO{ ;/n agfpg] k|oTg ul/of] . nuftf/sf] nfdf] k|oTgkl5 j}1flgsx¿ 

tŒjx¿sf] u'0fsf] cfwf/df ltgnfO{ ;d"xLs[t u/L tflnsf lgdf{0f ug{ ;kmn eP . Tof] tflnsf g} 

k]l/of]l8s tflnsf xf] . k]l/of]l8s tflnsfdf tŒjx¿sf] u'0fdf /x]sf ;dfgtf / leGgtfnfO{ cfwf/ 

dfgL logLx¿nfO{ ljleGg ;d"xdf Jojl:yt u/L /flvG5 . tŒjx¿sf] u'0fsf] ;dfgtf / leGgtfsf 

cfwf/df tŒjx¿nfO{ ljleGg ;d"xdf Jojl:yt ug]{ sfdnfO{ tŒjx¿sf] juL{s/0f elgG5 . tŒjx¿sf] 

juL{s/0fcGtu{t oxfF xfdL k]l/of]l8s tflnsfaf/] cWoog ub{}5f}F . ldNbfh'Nbf u'0f ePsf tŒjx¿nfO{ 

Pp6} ;d"xdf kg{] u/L ldnfP/ agfOPsf] tŒjx¿sf] tflnsfnfO{ k]l/of]l8s tflnsf elgG5 . o; 

kf7df xfdL d]G8]lne k]l/of]l8s tflnsf / cfw'lgs k]l/of]l8s tflnsfaf/] rrf{ ul/Psf] 5 . 

d]G8]lne k]l/ofl8s tflnsf (Mendeleevs Periodic Table) 

tŒjx¿sf] juL{s/0fsf] k|oTgsf] j|mddf ;g\ 1869 df /l;og j}1flgs lbldqL d]G8lnen] kf/df0fljs 

ef/sf] cfwf/df tŒjx¿sf] juL{s/0f u/L Pp6f tflnsf lgdf{0f u/] . ToxL tflnsfnfO{ d]G8]lne 

k]l/of]l8s tflnsf elgG5 . of] tflnsf lgdf{0f ug{ pgn] Pp6f k]l/of]l8s lgod k|ltkfbg u/] . o; 

lgodcg';f/ ætŒjx¿sf] ef}lts / /f;folgs u'0f tL tŒjx¿sf] kf/df0fljs ef/sf] cfjlws 

sfo{:j¿k -k]l/of]l8s kmª\S;g_ x'G5g\ .Æ o; lgodnfO{ d]G8]lnesf] k]l/of]l8s lgod elgG5 . o; 

lgodcg';f/ olb tŒjx¿nfO{ ltgLx¿sf] kf/df0fljs ef/sf] a9\bf] j|mddf ldnfP/ /fVb} hfg] xf] eg] 

lglZrt cGt/fnkl5 p:t} u'0f ePsf tŒjx¿ bf]xf]l/Fb} cfpF5g\ .  

      2 

  SO4 
   1 

NH4 
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lrq g+= 14.3 d]G8]lne k]l/of]l8s tflnsf 

d]G8]lnesf] k]l/of]l8s tflnsfdf tŒjx¿ t];f]{ nx/ / 7f8f] nx/df /flvPsf 5g\ . k]l/of]l8s 

tflnsfsf] t];f]{ nx/ (horizontal rows) nfO{ lkl/o8(period) elgG5 . To;}u/L k]l/of]l8s 

tflnsfsf] 7f8f] dxn (vertical column) nfO{ u|'k (group) elgG5 . d]G8]lne k]l/of]l8s tflnsf 

tŒjx¿sf] juL{s/0fsf lb;fdf Pp6f 7'nf]pknlAw lyof] . of] tflnsfdf s]xL dxŒjk"0f{ ljz]iftfx¿ 

lyP eg] o;df s]xL q'l6x¿ ;d]t /x]sf lyP . tyflk o;n] tŒjx¿sf] juL{s/0fdf 7'nf]of]ubfg  

lbof] . 

d]G8]lne k]l/of]l8s 6]ansf ljz]iftfx¿ 

1. of] k]l/of]l8s tflnsf klxnf] j}1flgs / Jojl:yt k]l/of]l8s tflnsf lyof] h;n] tŒjsf] 

 cWoognfO{ ;xh / Jojl:yt u/fof] . 

2. o;n] gofF / ljsl;t k]l/of]l8s tflnsfsf] vf]hLsf] af6f] lgdf{0f u¥of] .  

3. o; tflnsfdf kQf nflug;s]sf tŒjx¿sf] nflularlardf vfnL :yfg lyP . d]G8]lnen] 

 To:tf tŒjsf] ef}lts tyf /f;folgs u'0fx¿sf] ;d]t eljiojf0fL u/] . kl5 ha tL tŒj kQf 

 nfu] tL tŒjn] d]G8]lneåf/f eljiojf0fL ul/Psf u'0fx¿;Fu ;dfgtf b]vfP . of] pgsf] 

 ;kmntf lyof] . 

4. o; k]l/of]l8s tflnsfsf] d2taf6 sltko tŒjsf] kf/df0fljs ef/sf] q'l6 ;RofOof] .  
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d]G8]lne k]l/of]l8s 6]ansf sdhf]/Lx¿ 

1. o; tflnsfdf xfO8«f]hgsf] :yfg :ki6 x'g ;s]g . pgn] o;nfO{ ;d"x I df cNsfnL wft';Fu 

 /fv] .  

2. cNsfnL wft' (Li, Na, K) / SjfOg]h d]6n (Cu, Ag, Au) nfO{ Pp6} ;d"xdf /flvof] .  

3. o; tflnsfn] cfO;f]6f]ksf nflu 7fpF lbg ;s]g . lsgeg] km/s km/s cfO;f]6f]kx¿sf] 

 kf/df0ljs ef/ km/s x'G5 . 

4. o; tflnsfn] nfGyfgfO8\; / PlS6gfO8\;sf nflu 7fpF lbg ;s]g .  

5. kf/df0fljs ef/sf] cfwf/df j|md ldnfpFbf s]xL tŒjx¿ unt :yfgdf /xg k'u] . pbfx/0fsf 

 nflu kf]6fl;od -kf=ef=_ 39 nfO{ cfu{g -kf=ef=_ 40 eGbf k5fl8 /flvof] .  

6. o; tflnsfdf ;d"x VIII sf tLgcf]6ftŒjnfO{ Pp6} ;]ndf /flvPsf] lyof] .  

cfw'lgs k]l/of]l8s tflnsf (Modern Periodic Table) 

d]G8]lnesf] tflnsfdf b]lvPsf sdL sdhf]/L x6fpg /;fog zf:qLx¿n] lgs} k|oTg u/] . o;} j|mddf 

;g\ 1913 df j}1flgs x]g/L df];n]n]] tŒjx¿sf] u'0f To;sf] kf/df0fljs ef/;Fu geO{ kf/df0fljs 

;ª\Vofdf e/ k5{ eGg] s'/f kQf nufP . o;}df cfwfl/t eP/ pgn] gofF k]l/of]l8s lgod lbP . of] 

lgodfg';f/ ætŒjx¿sf ef}lts / /f;folgs u'0fx¿ ltgLx¿sf] kf/df0fljs ;ª\Vofsf] cfjlws 

sfo{:j¿k (Periodic functions)x''G5g\ .Æ o; lgodnfO{ g} cfw'lgs k]l/of]l8s lgod elgG5 .  

 

lrq g+= 14.4 cfw'lgs k]l/of]l8s tflnsf 
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o;} lgodsf] cfwf/df cfw'lgs k]l/of]l8s 6]andf tŒjx¿nfO{ ltgLx¿sf] kf/df0fljs ;ª\Vofsf] 

a9\bf] j|mddf /flvPsf] 5 . o; j|mddf /fVbf Pp6} vfnsf u'0f ePsf tŒjx¿ Pp6} 7f8f] dxndf kg{ 

uPsf 5g\ . To; 7f8f] dxnnfO{ u|'k elgG5 . tflnsfsf] t];f]{ nx/df /xg] tŒjx¿sf] ;d"xnfO{ 

lkl/o8 elgG5 . Pp6} (group) lkl/o8df /xg] tŒjx¿sf u'0fdf j|mdzM km/skg x'Fb} hfG5 . 

cfw'lgs k]l/of]l8s tflnsfdf 9 cf]6f u'|k / 7 cf]6flkl/o8 5g\ . 

cfw'lgs k]l/of]l8s 6]ansf d'Vo ljz]iftfx¿ lgDgadf]lhd 5g\ M 

1. o; tflnsfdf tŒjx¿nfO{ ltgLx¿sf] kf/df0fljs ;ª\Vofsf] a9\bf] j|mddf /flvPsf] 5 .  

2. k]l/of]l8s tflnsfsf] 7f8f] dxnnfO{ u'|k elgG5 .  cfw'lgs k]l/of]l8s tflnsfdf O, I, II, III, 

IV, V, VI, VII / VIII u/L 9 cf]6f u'|k 5g\ . u'|k O/ u'|k VIII df ;au'|k 5}gg\ . afFsL ;a} 

u'|kdf A / B ;au|'k /x]sf 5g\ . u'|k VIII df tLgcf]6f tŒj t];f]{ dxn /x]sf 5g\ . oL hDd} 

u0fgf ubf{ cfw'lgs k]l/of]l8s 6]andf 18 cf]6f 7f8f] dxn /x]sf x'G5g\ .  

IA IIA IIIB IVB VB VIB VII VIII IB IIB IIIA IVA VA VIA VIIA O 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

3. o; tflnsfdf 7 cf]6f lkl/of]8 5g\ . klxnf] lkl/of]8df 2 cf]6f dfq tŒj 5g\ . o;nfO{ w]/} 

5f]6f] lkl/of]8 elgG5 . bf];|f] / t];|f] x/]s lkl/of]8df 8 cf]6f tŒj 5g\ . oL lkl/of]8nfO{ 5f]6f] 

lkl/of]8 elgG5 . rf}yf] / kfFrf} lkl/of]8sf] xsdf k|To]sdf 18 cf]6f tŒj /x]sf 5g\ . oL 

lkl/of]8nfO{ nfdf] lkl/of]8 elgG5 eg] 5}7f}F lkl/of]8df 32cf]6ftŒj /x]sf 5g\ . o;nfO{ w]/} 

nfdf] lkl/of]8 elgG5 . ;ftf}F lkl/of]8nfO{ ck"0f{ lkl/of]8 (incomplete period) elgG5 .  

4. NofGyfgfO8\; / PlS6gfO8\; ;d"xsf tŒjx¿nfO{ of] k]l/of]l8s tflnsfsf] k'5f/df 5'§} ;d"x 

agfP/ /flvPsf] 5 . oL tŒjnfO{ leqL ;ª\j|md0f tŒj (inner transition metals) elgG5 .  

5. o; tflnsfdf wft', cw{wft' / cwft'nfO{ Pp6f j|mddf ldnfP/ /flvPsf] 5 . k]l/of]l8s 

6]a'nsf] ;a}eGbf b]a|]lt/  ;lj|mo wft' -cNsfnL wft'_ 5g\ eg] To;kl5 cNsfnfO{g cy{ wft' 

/x]sf 5g\ . b]a|]af6 bflxg]lt/ wft'hGo u'0f j|mdzM 36\b} uO{ k]l/of]l8s 6]ansf] ;a}eGbf 

bflxg]lt/ lglij|mo tŒj /x]sf 5g\ . ;lj|mo wft' / cwft'sflardf ;ª\j|md0f wft' (transition 

metals) 5g\ . cw{wft' (metalloid) nfO{ ;ª\j|md0f wft' / cwft'sf]lardf /flvPsf] 5 . 

;ª\j|md0f wft'x¿ sd ;lj|mo 5g\ . wft' / cwft' b'j};Fu s]xL ;dfgtfb]vfpg] tŒjx¿nfO{ 

cw{wft' elgG5 . o;sf pbfx/0fdf Si, Ge, As, Sb cflb kb{5g\ . 
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cfw'lgs k]l/of]l8s 6]ansf ljz]iftfx¿  

1. o; tflnsfdf xfO8«f]hgnfO{ u'|k IA df /flvPsf] 5 lsgeg] of] s-AnstŒj xf], h;sf] s-

 ;a;]ndf 1 dfq On]S6«f]g 5 . cNsfnL wft'n] h:t} o;n] klg H
+
cfof]g lbG5 .  

2. cNsfnL wft' / SjfOg]h wft' 5'6\6} /flvPsf] 5 . cNsfnL wft'x¿ IA df 5g\ eg] SjfOg]h 

 wft'x¿ IB df 5g\ .  

3. kf/df0fljs ef/sf] a9\bf] j|mddf /fVbf unt :yfgdf kg{ uPsf tŒjx¿ h:tf] cfu{g / 

 kf]6fl;odsf] :yfg kf/df0fljs ;ª\Vofsf] a9\bf] j|mddf /fVbf ldNg uPsf] 5 . lgs]n / 

 sf]afN6df /x]sf] ;f] ;d:of klg x6\g uPsf] 5 .  

4. kf/df0fljs ;ª\Vofsf] cfwf/df /fVbf ;a} cfO;f]6f]kx¿ Pp6} :yfgx¿df /fVg ;lsG5 . 

 lsgeg] ;a} cfO;f]6f]ksf] kf/df0fljs ;ª\Vof a/fa/ x'G5 . d]G8]lnesf] tflnsfdf kg{ uPsf 

 of] ;d:of ;dfwfg x'g k'Uof] . 

5. o; tflnsfdf NofGyfgfO8\; / PlS;gfO8\;sf nflu k]l/of]l8s tflnsfsf] d'Vo c+zeGbf tn 

 5'6\6} ;d"x agfOPsf] 5 .  

6. ;d"x VIII df /x]sf 3 cf]6f tŒjnfO{ tLgcf]6fkm/s km/s sf]7fdf /fvL Jojl:yt ul/Psf] 

 5 .  

ljrf/0fLo k|Zg M cfw'lgs k]l/of]l8s tflnsfsf] cfjZostf lsg kg{ uof] < 

d]G8]lne k]l/of]l8s tflnsfn] cNsfnL wft' / SjfOg]h wft'sf] :yfg ldnfpg ;s]g . To;}u/L cfu{g 

/ kf]6fl;od tyf sf]afN6 / lgs]nsf] :yfg klg ldnfpg ;s]g . o; tflnsfn] tŒjsf cfO;f]6f]k 

/fVg];xL :yfg lgsfNg ;s]geg] NofGyfgfO8\; / PlS6gfO8\;sf] nflu ;d]t pko'St :yfg lbg 

;s]g . d]G8]lne tflnsfsf log} sdhf]/Lx¿sf] ;Daf]wg ug{ cfw'lgs k]l/of]l8s tflnsfsf] 

cfjzostf kg{ uof] . 

cNsfnL wft', x]nf]hg / lgliqmo Uof; (Alkalimetals, Halogen and Inertgases) 

k]l/of]l8s 6]ansf] u'|k IA df /x]sf tŒjx¿ (Li, Na, K etc.) nfO{ cNsfnL wft' elgG5 . oL 

tŒjx¿sf] clGtd ;]ndf Pp6f dfq On]S6«f]g ePsfn] oL cToGt lj|mofzLn -;lj|mo_ x'G5g\ . kfgL;Fu 
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k|ltlj|mof u/L s8f cNsfnL -Iff/_ agfpg] ePsfn] oL wft'x¿nfO{ cNsfnL wft' (alkali metals) 

elgPsf] 5 .  

tŒjx¿ Li Na K 

On]S6«f]g ljGof; 2, 1 2, 8, 1 2, 8, 8, 1 

k]l/of]l8s tflnsfsf] u'|k VIIA df kg]{ tŒjx¿nfO{ x]nf]hg (halogen) elgG5 . oL tŒjx¿sf] 

clGtd ;]ndf 7cf]6fOn]S6«f]g ePsfn] cGo tŒjaf6 Pp6f On]S6«f]g lnP/ cS6]6 k"/f ug{ oL tŒj 

cToGt ;lj|mo x'G5g\ . oL tŒjnfO{ lj|mofzLn cwft' (reative non-metals) elgG5 .  

tŒjx¿ F Cl Br 

On]S6«f]g ljGof; 2, 7 2, 8, 7 2, 8, 18, 7 

k]l/of]l8s tflnsfsf] u'|k z"Go (o) df kg]{ tŒjx¿nfO{ lglij|mo tŒj elgG5 . oL tŒjx¿sf] clGtd 

;]n k"0f{ ePsfn] logn] On]S6«f]g n]gb]g ub}{gg\ cyf{t\ /f;folgs k|ltlj|mofdf efu lnFb}gg\ .  

tŒjx¿ Ne Ar Kr 

On]S6«f]g ljGof; 2, 8 2, 8, 8 2, 8, 18, 8 

NofGyfgfO6\; / PlS6gfO8\; (Lanthanides and Actinides) 

kf/df0fljs ;ª\Vof 57 ePsf] NofGyfgd b]lv kf/df0fljs ;ª\Vof 71 ePsf] n'6]l6od ;Ddsf 

tŒjx¿x¿sf] ;d"xnfO{ NofGyfgfO8\; elgG5 . 

kf=;+= 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 

;ª\s]t La Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu 

oL tŒj u|'k IIIB / 5}7f}+ lkl/o8df kb{5g\ . oL tŒjx¿ 4f -Ansdf kb{5g\ . o;df NofGyfgd ;lxt 

15 tŒj /x]sf 5g\ . 

kf/df0fljs ;ª\Vof 89 ePsf] PlS6lgodb]lv kf/df0fljs ;ª\Vof 103 ePsf] nfp/]lG;od ;Ddsf 

tŒjx¿sf] ;d"xnfO{ PlS6gfO8\; elgG5 .  
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kf=;+= 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 

;ª\s]t Ac Th Pa U Np Pu Am Cm Bk Cf Es Fm Md No Lr 

oL tŒjx¿ u|'k IIIB / ;ftf}F lkl/o8df kb{5g\ . oL tŒjx¿ 5f-Ansdf kb{5g\ . o;df PlS6lgod 

;lxt 15 tŒj /x]sf 5g\ . NofGyfgfO8\; / PlS6gfO8\;df 3 cf]6f ;]nx¿ ck"0f{ x'G5g\ . oL tŒjnfO{ 

leqL ;ª\j|md0ftŒj(Inner Transition metals) elgG5 .  

tŒjsf] Ans (Blocks of elements) 

tŒjx¿sf] On]S6«f]g ljGof; ubf{ clGtd On]S6«f]g s'g ;a;]ndf hfG5 eGg] cfwf/df tŒjx¿nfO{ 

rf/cf]6f Ansdf afFl8Psf]5 . tL x'g\ M s-Ans, p-Ans, d-Ans / f-Ans .  

s-Ans tŒjx¿ MtŒjsf] On]S6«f]g ljGof; ubf{ clGtd On]S6«f]g s-;a;]ndf k:b5 eg] Tof] tŒjnfO{ 

s-Ans tŒj elgG5 . k]l/of]l8s 6]ansf u'|k IA / IIA df kg]{ tŒjx¿ s-Ansdf kb{5g\ . oL 

tŒjdf clGtd ;]n ck"0f{ x'G5 .  

p-Ans tŒj M tŒjsf] On]S6«f]g ljGof; ubf{ clGtd On]S6«f]g p-;a;]ndf k:b5 eg] Tof] tŒjnfO{ p-

Ans tŒj elgG5 . k]l/of]l8s tflnsfsf] IIIA, IVA, VA, VIA, VIIIA / 'O' u|'ksf tŒjx¿ p-

Ans tŒjx¿ x'g\ . oL tŒjdf clGtd Pp6f ;]n ck"0f{ x'G5t/ 'O' u|'ksf tŒjdf eg] clGtd ;]n 

k"0f{ x'G5 .cyf{t\ s-Ans / p-Ansdf kg]{ tŒjsf clGtd Pp6f ;]n dfq ck"0f{ x'G5 . To;}n] oL 

tŒjnfO{ l/lk|h]G6]l6e Olnd]G6 jf gd{n Olnd]G6 elgG5 . 

d-Ans tŒj M tŒjsf] On]S6«f]g ljGof; ubf{ clGtd On]S6«f]g d-;a;]ndf k:b5 eg] Tof] tŒjnfO{ d-

Ans tŒj elgG5 . k]l/of]l8s tflnsfsf] IIIB, IVB, VB, VIB, VIIB, VIII, IB / IIB ;d"xsf 

tŒjx¿ d-Ans tŒjx¿ x'g\ . oL tŒjdf clGtdsf 2 cf]6f ;]n ck"0f{ x'G5g\ . oL tŒjnfO{ ;ª\j|md0f 

tŒj (Transition elements) elgG5 .  

f-Ans tŒj M tŒjsf] On]S6«f]g ljGof; ubf{ clGtd On]S6«f]g olb f-;a;]ndf k|j]z u5{ eg] tL 

tŒjnfO{ f-Ans tŒj elgG5 . NofGYofgfO8\; / PlS6gfO8\; f-Ansdf kg]{ tŒj x'g\ . oL tŒjsf 

clGtdsf # cf]6f;]n ck"0f{ x'G5g\ . lognfO{ leqL ;ª\j|md0ftŒj(Inner transition element) 

elgG5 .  

lj|mofsnfk–14.3 

k]l/of]l8s tflnsf x]/]/ s-Ans, p-Ans, d-Ans / f-Ansdf kg]{ kfFr÷kfFrcf]6ftŒjsf] gfd ;"rL 

tof/ ug'{xf];\ .  
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s-Ans p-Ans d-Ans f-Ans 

  

 

  

u|'k / lkl/o8df tŒjx¿sf] kf/df0fljs ;fOh, On]S6«f]kf]lhl6eL6L, On]S6«f]g]u]l6eL6L, ;+o'Hotf / 

;lj|motfdf b]lvg] cGt/ 

k]l/of]l8s tflnsfdf Pp6} ;d"xdf k/]sf tŒjx¿sf] cfef/e"t u'0fdf ;dfgtf /x]klg ltgdf s]xL 

u'0fdf leGgtf /x]sf x'G5 . k]l/of]l8s tflnsfsf] ;d"x-u|'k_ tyf lkl/o8df Psflt/af6 csf]{lt/ hfFbf 

tŒjx¿sf] u'0fdf j|mdfut lx;fan] leGgtf cfpFb} hfG5 . oxfF xfdL tŒjsf] To:t} s]xL u'0fx¿sf] 

rrf{ u5f}{+ .  

!=  k/df0f'sf] ;fOh (Atomic soze) 

k/df0f' cfkm}Fdf cToGt ;fgf] x'G5, tyflk ltg} k/df0f'sf] klg ;fOh 7'nf]/ ;fgf] x'G5 . 

k]l/of]l8s 6]a'nsf ;a} u|'kdf dflyaf6 tnhfFbf k/df0f'sf] ;fOh a9\5 lsgeg] xfdL hlt hlt 

tn hfG5f}F, k/df0f'sf] ;]n ;ª\Vof a9\b} hfG5 . o;} sf/0f k/df0f'sf] ;fOh klg a9\5 . 

IA H  

 

 

;fOh  

a9\5 

 

VllA  

 

 

;fOh 

a9\5 

 

'O' u|'k  

 

 

;fOh 

a9\5 

 

 Li F He 

Na Cl Ne 

K Br Ar 

Rb I Kr 

Cs At Xe 

Fr  Rn 
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Pp6}lkl/o8df /x]sf tŒjx¿df ;]n ;ª\Vof a/fa/ x'G5 tyflk lkl/o8df b]a|]af6 bflxg]lt/ 

hfFbf j|mdzM Go'lSno/ rfh{ a9\b} hfg] ePsfn] aflx/L ;]ndf /x]sf On]S6«f]g a9L hf]8n] 

Go'lSno;lt/ tflgG5g\ . o;}sf/0f k/df0f'sf] ;fOh 36\5 . 

Li Be B C N O F Ne 

——————— ;fOh 36\5 

@=  On]S6«f]kf]lhl6eL6L (Electropositivity) 

cfkm\gf] On]S6«f]g u'dfP/ kf]lhl6e rfh{ o'St cfof]g -Sof6fof]g_ aGg vf]Hg] k/df0f'sf] u'0fnfO{ 

On]S6«f]kf]lhl6eL6L elgG5 . k]l/of]l8s 6]andf cNsfnL wft' -u|'k IA sf tŒj_ nfO{ ;a}eGbf 

a9L On]S6«f]kf]lhl6e dflgG5 . oL tŒjsf] k/df0f'sf] clGtd ;]ndf Pp6f dfq On]S6«f]g ePsfn] 

logLx¿ ;lhn} Tof] On]S6f]gu'dfP/ ;Gt'i6 x'g vf]H5g\ .  

tŒj Li Na K Rb 

On]S6«f]g /rgf 2,1 2,8,1 2,8,8,1 2,8,18,8,1 

k]l/of]l8s 6]a'nsf] u|'kdf dflyaf6 tn hfFbf k/df0f'sf] ;fOh a9\g] ePsfn] of] u'0f  

-On]S6«f]kf]lhl6le6L_ a9\5 .lkl/o8df b]a|]af6 bflxg]lt/ hfFbf tŒjsf] k/df0f'sf] ;fOh 36\g] 

ePsfn] of] u'0f -On]S6«f]kf]lhl6le6L_ 36\5 .  

#=  On]S6«f]g]u]l6le6L (Eletronegativity) 

cGo k/df0f'af6 On]S6«f]g lnP/ C0ffTds rfh{ o'St cfof]g -Pgfof]g_ aGg vf]Hg] k/df0f'sf] 

k|j[lQnfO{ On]S6«f]g]u]l6le6L elgG5 . of] On]S6«f]kf]lhl6le6Lsf] ljk/Lt u'0f xf] . o;y{ cNsfnL wft'  

-IA ;d"x_ ;a}eGbf sd On]S6«f]g]u]l6e x'G5g\ . k]l/of]l8s 6]andf x]nf]hg -u|'k VIIA_ sf 

tŒjx¿;a}eGbf Hofbf On]S6«f]g]u]l6e x'G5g\ . oL dWo] ˆnf]l/g (Florine) ;a}eGbf a9L 

On]S6«f]g]u]l6e tŒj xf] . 

k]l/of]l8s 6]a'nsf] u|'kdf dflyaf6 tn hfFbf On]S6«f]g]u]l6e 36\b} hfG5 . To;}u/L u|'kdf 

b]a|]lt/af6 bflxg]lt/ /x]sf lglij|mo tŒjdf On]S6«f]kf]lhl6le6L / gu]l6le6Lsf] cy{ /xFb}g . 

To;}n] lglij|mo tŒjb]lv l7s otf /xg] x]nf]hg -u|'k VII_ g} ;a}eGbf a9L On]S6«f]g]u]l6e tŒj 

x'G5 . 
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Li  

 

 

36\b} 

 hfG5 

 

F  

 

 

36\b} 

hfG5 

 

Na Cl 

K Br 

Rb I 

Cs At 

Fr  
 

 

 

——————— a9\b} hfG5 

Li Be B C N O F Ne 
 

$=  ;+o'Hotf (Valency) 

tŒjx¿sf] cGo tŒj;Fu ;+of]hg ug{ ;Sg] IfdtfnfO{ ;+o'Hotf (Valency)elgG5 . Pp6f 

u'|kdf /x]sf tŒjsf] clGtd ;]ndf On]S6«f]g ;ª\Vof a/fa/ x'g] ePsfn] ;+o'Hotf a/fa/  

x'G5 . 

Li  

 

;+o'Hotf 

a/fa/ 

 x'G5 . 

 

F  

 

;+o'Hotf 

a/fa/ 

 x'G5 . 

Na Cl 

K Br 

Rb I 

Cs At 

Fr  

lkl/o8sf] xsdf -t];f{] dxnlt/_ b]a|af6 bflxg]lt/ a9\bf x/]s tŒjsf] k/df0f'sf] clGtd ;]ndf 

On]S6«f]g ;ª\Vof a9\b} hfg] x'gfn] ;+o'Hotf km/s kb{} hfG5 . u|'k IA af6 u|'k IVA ;Dd 

;+o'Hotf a9\5 eg] u|'k VA af6 VIIA ;Dd km]l/ ;+o'Hotf 36\5 .  

 

VIIA IA 
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     VA VIA VIIA 'O' 

tŒj Li Be B C N O F Ne 

On]S6«f]g ljGof; 2,1 2,2 2,3 2,4 2,5 2,6 2,7 2.8 

;+o'Hotf 1 2 3 4 3 2 1 0 

;lj|motf (Reactivity ) 

;a} tŒjx¿sf] ;lj|motf Ps ;dfg x'Fb}g . Pp6} u|'k jf lkl/of]8df /x]sf tŒjx¿ klg ;lj|motfsf 

cfwf/df km/s x'G5g\ . tŒjsf] ;lj|motfdf /x]sf] km/skg tŒjsf] k/df0f'sf] ;fOh, agfj6 / clGtd 

;]ndf /xg] On]S6«f]g ;ª\Vof h:tf s'/fdf e/ kb{5 . 

u'|kcGtu{ttŒjx¿sf] ;lj|motf  

k]l/of]l8s tflnsfsf] u'|kdf dflyaf6 tn hfFbf tŒjsf k/df0f'sf] ;fOh a9\5 . jf:tjdf ;]n ;ª\Vof 

ylkgfn] g} k/df0f'sf] ;fOh a9]sf] xf] . o:tf] cj:yfdf wft' / cwft'sf] ;lj|motf km/s 9ª\un] 

kl/jt{g x'G5 . 

wft' M wft'x¿df dflyaf6 tn hfFbf k/df0f'sf] ;fOh a9\5 . o;/L k/df0f'sf] ;fOh hlthlt a9\5, 

aflx/L ;]nsf] On]S6«f]gdfly Go'lSno; cfsif{0f plt plt 36\5 . h;n] ubf{ Eofn]G; ;]nsf On]S6«f]g 

emg\ ;lhn} u'Dg ;S5g\ / tŒjsf] ;lj|motf a9\5 . o;}sf/0f u'|k IA, IIA, IIIA sf wft'x¿df 

dflyaf6 tn hfFbf ;lj|motf a9\b} hfG5 .  

H 


––
––
––
––
––
––
––
––
––
––
––
 

 
;
lj
|mo

t
f 
a
9
\5
 

 Be 


––
––
––
––
––
––
––
––
––
––
––
 

 
;
lj
|mo

t
f 
a
9
\5
 

Li  Mg 

Na  Ca 

K  Sr 

Rb  Ba 

Cs  Ra 

Fr 
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pbfx/0f M ;f]l8od (Na) / kf]6fl;od (K) b'j} Pp6} u|'k (IA) df kg]{ tŒj x'g\ . b'j}sf] clGtd 

;]ndf 1 cf]6f On]S6«f]g /x]sf] x'G5 t/ ;f]l8odsf] eGbf kf]6fl;odsf] ;fOh 7'nf]x'G5 h;n] ubf{ 

;f]l8od k/df0f'sf] ;a}eGbf aflx/sf] On]S6«f]geGbf kf]6fl;od k/df0f'sf] ;a}eGbf aflx/L On]S6«f]gdf 

Go'lSno;sf] cfsif{0f sd k5{ . h;n] ubf{ ;f]l8od k/df0f'n] eGbf kf]6fl;od k/df0f'n] ;lhn} 

On]S6«f]gu'dfpg ;S5 . To;}n] ;f]l8odeGbf kf]6fl;od tŒj a9L  ;lj|mo x'G5 .  

 

   On]S6«f]g ljGof;     On]S6«f]g ljGof; 

lrq g+= 14.5 -s_ ;f]l8od k/fdf0f'-v_ kf]6fl;od k/df0f' 

cwft' M k]l/of]l8s tflnsfsf]u'|kdf dflyaf6 tn hfFbf cwft'x¿sf]  ;lj|motf 36\5 . Pp6f 

u|'kdf dflyaf6 tn hfFbf k/df0f'sf] ;fOh a9\5 . k/df0f'sf] ;fOh hlt hlt a9\5, ;a}eGbf 

aflx/L ;]ndf Go'lSno;n] cGo k/df0f'af6 On]S6«f]g cfsif{0f ug]{ Ifdtf plt plt 36\5 . 

h;sf] kmnj:j¿k tŒjsf]  ;lj|motf 36\5 . o;}sf/0f u|'k VIA /VIIA df dflyaf6 tn 

hfFbf tŒj sf]  ;lj|motf 36\5 .  

VIA      VIIA 

O 


––
––
––
––
––
––
––
––
––
––
––
 

 
;
lj
|mo

t
f 
3
6
\5

 

 F 


––
––
––
––
––
––
––
––
––
––
––
 

 
;
lj
|mo

t
f 
3
6
\5
 

S  Cl 

Se  Br 

Te  I 

Po  At 

pbfx/0f M ˆnf]l/g(F) / Snf]l/g (Cl) b'j} VIIA df kg]{ tŒj x'g\ . oL b'j} tŒj sf] clGtd ;]ndf 

7cf]6fOn]S6«f]gx¿ x'G5g\ . oL b'j} tŒjn] cGo k/df0f'af6 Pp6f On]S6«f]g lnP/ ;Gt'i6 x'g vf]H5g\ . 
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ˆnf]l/g eGbf Snf]l/gsf] ;fOh 7'nf]ePsfn] Snf]l/gsf] clGtd ;]ndf Go'lSno;sf] cfsif{0f sd x'G5 

cyf{t\ o;sf] On]S6«f]g cfsif{0f ug]{ Ifdtf ˆnf]l/gsf] eGbf sd x'G5 . o;}sf/0f ˆnf]l/gsf] eGbf 

Snf]l/gsf]  ;lj|motf sd x'G5 .  

 

   lrq g+= 14.6-s_ ˆnf]l/g k/fdf0f' -v_ Snf]l/g k/df0f' 

lkl/o8df tŒjx¿sf]  ;lj|motf  

Pp6} lkl/o8df /x]sf tŒjx¿df ;]n ;ª\Vof a/fa/ x'G5 t/ aflx/L ;]ndf /xg] On]S6«f]g ;ª\Vof eg] 

km/s km/s x'G5 . clGtd ;]ndf x'g] On]S6«f]g ;ª\Vofsf] km/sn] ltgsf] ;lj|motf klg km/s km/s 

x'G5 . k]l/of]l8s 6]andf b]a|]lt/af6 bflxg]lt/ hfFbf u'|k IA b]lv u|'k IVA ;Dd  ;lj|motf 36\5 

eg] u'|k VA af6 VIIA ;Dd  ;lj|motf a9\5 t/ ;a}eGbf bflxg]lt/ /x]sf] u|'k 'O' sf tŒjx¿ eg] 

lglij|mo x'G5g\ .  

;lj|motf 36\5 

 

;lj|motf a9\5 

 

lgis[o tŒj 

Na Mg Al Si P S Cl Ar 

hfgL /fvf}+ M s[lqd ljlwaf6 agfOPsf] klxnf] tŒj 6]Sg]l6od xf] . o;nfO{ ;g\ !(#& df agfOPsf] 

lyof] . 

zAbfy{÷zAbfjnL 

k/df0f'   M tŒjsf] ;jeGbf ;fgf] s0f 

c0f'    M of}lus aGg] ;a}eGbf ;fgf] s0f 

;]n    M Go'lSno;sf] jl/kl/ On]S6«f]g 3'Dg] af6f]÷sIf 

;+o'Hotf   M tŒjsf] ;+of]hg ug]{ Ifdtf 

k]l/of]l8s tflnsf  M tŒjx¿sf] :6f088{ tflnsf  
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cEof; 

tkfO{FFn] s] s] l;Sg'eof] < tnsf cEof; u/L cfkm"nfO{ k/LIf0f ug'{xf];\ M 

1. ;xL pQ/df uf]nf] 3]/f nufpg'xf];\ M 

 -s_  tnsf dWo] s'g lglij|mo tŒj xf] < 

  i) cfu{g   ii) lnlyod  iii) ˆnf]l/g iv) DofUg]l;od 

 -v_ tnsf dWo] s'g tŒj p- Ansdf k5{ < 

  i)1s22s22p62s1   ii)1s22s22p63s23p64s2  

  iii)1s22s22p63s23p2   iv)1s22s1 

 -u_ tnsf dWo] ;a}eGbflj|mofzLn cwft' s'g xf] < 

  i) ˆnf]l/g  ii) Snf]l/g   iii) a|f]ldg  iv) cfof]l8g  

 -3_ tnsf dWo] s'g ;d"xsf tŒjnfO{ cNsfnL wft' elgG5 < 

  i) VIIA   ii) IIB   iii) IB   (iv) IA 

 -ª_ tnsf dWo] ;a}eGbf a9L On]S6«f]g]u]l6le6L x'g] tŒj s'g xf] < 

  i) Cl  ii) Br    iii) F   (iv) Na 

2. km/s n]Vg'xf];\ M 

 -s_  d]G8]lne k]l/of]l8s 6]an / cfw'lgs k]l/of]l8s 6]an  

 -v_ s-Ans tŒj / p-Ans tŒj  

 -u_  cNsfnL wft' / x]nf]hg  

 -3_ tŒj / of}lus 

 -ª_  On]S6«f]g]u]l6le6L / On]S6«f]kf]lhl6le6L 

3. tnsf k|Zgx¿sf] hjfkm lbg'xf];\ M 

 -s_ tŒj / of}lussf] kl/efiff n]vL k|To]ssf @÷@ cf]6f pbfx/0f lbg'xf];\ .  

 -v_ ;a;]n s]nfO{ elgG5 < oL slt k|sf/sf 5g\ / s] s] x'g\ < 

 -u_ lgDg tŒjx¿sf] ;a;]nsf] cfwf/df On]S6«f]lgs ljGof; n]Vg'xf];\ .  

  ˆnf]l/g, km:kmf]/;, kf]6fl;od, SoflN;od 
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 -3_ ;+o'Hotf s]nfO{ elgG5 < Na, Al / N sf] ;+o'Hotf slt slt x'G5 < 

 -ª_ /]l8sn s]nfO{ elgG5 < s'g} 3cf]6f/]l8snsf] gfd n]Vg'xf];\ .  

4. lgDg of}lussf] c0f';"q n]Vg'xf];\ M 

Pdf]lgod sfaf]{g]6, DofUg]l;od xfO8«f]S;fO8, SoflN;od gfO6«]6, P]n'ldlgod Snf]/fO8, lhª\s 

cS;fO8 

5. k]l/of]l8s 6]ansf] lkl/o8df On]S6«f]kf]lhl6le6L / On]S6«f]g]u]l6le6L s;/L ablnG5, n]Vg'xf];\ . 

6. ;d"xdf dflyaf6 tn hfFbf k/df0f'sf] ;fOh a9\5, lsg < 

7. lgDg of}lussf] gfd n]Vg'xf];\ M 

 NH4Cl, Mg(NO3)2, Al2O3, CaCO3, Na2SO4, K2SO3, Cu (NO3)2 

 -s_  tŒjx¿sf] juL{s/0f lsg ul/Psf] xf] < 

-v_  d]G8]lne k]l/of]l8s lgod / cfw'lgs k]l/of]l8s lgod n]Vg'xf];\ . 

 -u_  d]G8]lne k]l/of]l8s tflnsfsf @ cf]6f ;kmntf / @ cf]6f sdhf]/L n]Vg'xf];\ . 

 -3_  cfw'lgs k]l/of]l8s tflnsf d]G8]lne k]l/of]l8s tflnsf eGbf pTs[i6 5 . of] egfOnfO{  

  k'li6 ug'{xf];\ .  

 -ª_  NofGyfgfO8\; / PlS6gfO8\;sf] kl/efiff n]Vg'xf];\ .  

 -r_  u|'kdf tŒjx¿sf]  ;lj|motf s;/L ablnG5 < pbfx/0f;lxt nVg'xf];\ .  

 -5_  lkl/of]8df tŒjx¿sf]  ;lj|motf s;/L ablnG5 < pbfx/0f;lxt nVg'xf];\ . 

8. sf/0f lbg'xf];\ M 

 -s_ ;f]l8od s-Ansdf kb{5 .  

 -v_ Snf]l/geGbf ˆnf]l/g a9L ;lj|mo x'G5 .  

 -u_ u'|k IA sf tŒjnfO{ cNsfnL wft' elgG5 .  

 -3_ P]n'ldlgod p-Ansdf kb{5 .  

 -ª_ lnlyod eGbf ;f]l8od  ;lj|mo wft' xf] .  

 r_  kmnfd ax' ;+o'Hotf x'g] tŒj xf] . 
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9. tnsf] tflnsf x]/L ;f]lwPsf k|Zgx¿sf] hjfkm lbg'xf];\ M 

IA IIA IIIA IVA VA VIA VIIA O 

Li Be B 'xÚ N O F Ne 

Na Mg Al Si P S 'y' 'z' 

 (i)  'x', 'y' / 'z' n] hgfpg] tŒjsf] gfd n]Vg'xf];\ . 

 (ii) tflnsfaf6 ;a}eGbf ;lj|mo wft' / cwft'sf] gfd n]Vg'xf]; .  

 (iii)  'z' sf] k|s[lt sf/0f;lxt n]Vg'xf];\ .  

 (iv) 'Si' sf] On]S6«f]g ljGof; n]Vg'xf];\ .  

10. lbOPsf] tflnsfdf Pp6f u'|'kdf /x]sf tŒjx¿sf] ;"rL /x]sf] 5 . To;sf] cfwf/df lgDg  

 k|Zgx¿sf] hjfkm lbg'xf];\ .  

F (i)  of] u|'ksf] gfd n]Vg'xf];\ .  

(ii) oL tŒjx¿dWo] ;a}eGbf a9L lj|mofzLn / ;a}eGbf sd lj|mofzLn gfd n]Vg'xf];\ . 

(iv) of] ;d"x dflyaf6 tn hfFbf k/df0f'sf] ;fOh / On]S6«f]g]u]l6le6L s;/L 

 ablnG5 n]Vg'xf];\ . 

Cl 

Br 

I 

11. tn s]xL tŒjsf] On]S6«f]g ljGof; lbOPsf] 5 . To;sf] cfwf/df lgDg k|Zgsf] hjfkm lbg'xf];\ .  

 A = 1s
2
2s

2
2p

5  
B = 1s

2
2s

2
2p

6 
C = 1s

2
2s

2
2p

6
3s

2
3p

6
4s

1 
 

 i) x/]ssf] Ans / u|'k 5'6\ofpg'xf];\ .  ii) oL tLgcf]6} tŒjsf] gfd n]Vg'xf];\ .  

 iii)  oL dWo] s'g lglij|mo tŒj xf] / lsg < 

kl/of]hgf sfo{ 

1. km/s km/s rf6{ k]k/df d]G8]lne k]l/of]l8s tflnsf / cfw'lgs k]l/of]l8s tflnsf  

agfpg'xf];\ . wft', cwft' / cw{ wft'df km/s km/s /ª nufpg'xf];\ / rf6{ k]k/nfO{ l8:Kn] 

af]8{df 6fF:g'xf];\ .  

2. cNsfnL wft', x]nf]hg / lglij|mo tŒjaf6 @.@ cf]6ftŒj 5gf]6 u/L x/]ssf] On]S6«f]g ljGof; 

n]Vg'x]f;\ / sIffdf k|:t't ug'{xf];\ .  
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kl/ro 

xfd|f] jl/kl/ ljleGg vfnsf kbfy{x¿ 5g\ . tL kbfy{x¿ ;Fw} Psgfz /xFb}gg\ . cyf{t\ljleGg 

sf/0faf6tL kbfy{x¿df kl/jt{g b]vf k5{g\ . kbfy{x¿df s] s:tf kl/jt{g x'G5g\ < s] tL ;a} 

kl/jt{gx¿ Ps} vfnsf x'G5g\ < o; kf7df xfdL kbfy{df x'g] kl/jt{g af/] k9\b}5f}F . ;fy} ef}lts / 

/f;oflgs kl/jt{gsf ljz]iftf, leGgtf / pbf/x0fx¿ af/] o; kf7df pNn]v 5 . To;}u/L /f;folgs 

k|ltlj|mofsf] ;"q ;dLs/0f n]Vg] tl/sfnfO{ o; kf7df pNn]v ul/Psf] 5 . 

kbfy{df x'g] kl/jt{g 

xfdLn] b}lgs hLjgdfb]lvcfPsf kbfy{df x'g] ljleGg vfn] kl/jt{gsf] s'/f u/f}F . kfgLnfO{ lr:ofpFbf 

a/km aG5 eg] ToxL a/km ttfpFbf kfgL aG5 . km]l/ kfgLnfO{ ttfof] eg] jfkm aG5 / ToxL jfkmnfO{ 

lr:ofpFbf kfgL aGb5 . kmnfddf lvof nfU5 . sfutL jf cldnf] k¥of] eg] b'w kmf6\5 . kmnkm"n 

tyf vfB kbfy{x¿ s'lxG5g\ . kbfy{sf] cfwf/e"t u'0fdf km]/abn x'g] jf gx'g] cfwf/df kl/jt{g b'O{ 

k|sf/sf x'G5g\ . tL x'g\– ef}lts kl/jt{g / /f;folgs kl/jt{g . 

slt kl/jt{gdf kbfy{sf] cfsf/, ;fOh / cj:yfdf dfq kl/jt{t x'G5 . kbfy{sf jf:tljs u'0f 

ablnFb}gg\ . o; k|lj|mofdf gofF kbfy{ klg aGb}g . kbfy{sf] jf:tljs u'0fdf kl/jt{g geO{ cfsf/, 

;fOh / cj:yfdf dfq kl/jt{g x'G5 eg] o;nfO{ ef}lts kl/jt{g (Physical Change) elgG5 . 

sfuhnfO{ 6's|f ug'{ef}lts kl/jt{g xf] lsgeg] o; k|lj|mofdf sfuhsf] cfsf/ / ;fOh ablnG5 t/ 

cfGtl/s u'0fdf s'g} km]/abn x'Fb}g . o:t} sf7nfO{ 6'q\mofpg', 9'ª\uf km'6fpg', kfgLaf6 a/km jf jfkm, 

sfuhaf6 vfd aGg' cflb ef}lts kl/jt{gsf pbfx/0f x'g\ .  

/f;folgs k|ltlj|mof (Chemical Reaction) 

 

ljlzi6 p2]Zo (Specific Objectives) 
 

o; kf7sf] cGTodf lzIffyL{x¿ lgDg s'/fdf ;Ifd x'g'x'g]5 M 

-s_  /f;folgs k|ltlj|mofnfO{ kl/eflift ug{ / o;sf pbfx/0f lbg 

-v_  /f;folgs k|ltlqmofsf] k|sf/ atfpg  

-u_  /f;folgs k|ltlj|mofdf k|efj kfg]{ tŒjaf/] atfpg  

-3_  /f;folgs ;dLs/0f n]Vg / ;Gt'ng ug{  

 

 

 

kf7 

!% 
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sltko kl/jt{gdf kbfy{sf] cfsf/, ;fOh / cj:yfdf dfq kl/jt{g geO{ ltgsf] jf:tljs u'0fdf g} 

kl/jt{g x'G5 . cyf{t\ o; k|lj|mofdf gofF kbfy{ aGb5 . kbfy{sf jf:tljs u'0fx¿df km]/abn eO{ 

gofF kbfy{ aG5eg] o;nfO{ /f;folgs kl/jt{g (Chemical Change) elgG5 . sf7 of sfuhnfO{ 

afNbf v/fgL aGg' /f;folgs kl/jt{g xf] . o; k|lj|mofdf aGg] v/fgL sf7 / sfuh eGbf km/scyf{t\ 

gofF kbfy{ xf] . To:t}kmnfddf lvof nfUg', vfB kbfy{ s'lxg', b'waf6 bxL aGg',b'w kmf6\g' cflb 

/f;folgs kl/jt{gsf pbfx/0fx¿ x'g\ .  

ef}lts / /f;folgs kl/jt{gdf lgDgadf]lhd leGgtf 5g\ M 

ef}lts kl/jt{g /f;folgs kl/jt{g 

-s_ j:t'sf] cfsf/, ;fOh / cj:yfdf 

 kl/jt{g x''G5 t/ u'0f pxL /xG5 . 

-v_ gofF kbfy{ aGb}gg\ . 

-u_ of] kl/jt{g c:yfoL k|s[ltsf] x'G5 . 

-3_ kbfy{nfO{ klxn]s} cj:yfdf kmsf{pg 

 ;lsG5 . 

-s_ j:t'sf] cfsf/, ;fOh, cj:yfsf ;fy} u'0f 

 klg ablnG5 . 

-v_ gofF kbfy{ aG5g\ . 

-u_ of] kl/jt{g :yfoL k|s[ltsf] x'G5 . 

-3_ kbfy{nfO{ klxn]s} cj:yfdf kmsf{pg 

 ;lsFb}g . 

/f;folgs k|ltlj|mof(chemical reaction) 

/f;folgs kl/jt{g x'Fbf gofF kbfy{ pTkfbg x'G5g\ . o; k|lj|mofdf kbfy{sf k/df0f' / c0f'x¿lar 

;+of]hg, lj36g, lj:yfkg, ;f6fk]m/ x'G5 . s'g} kbfy{sf k/df0f' / c0f'x¿lar ;+of]hg, lj36g, 

lj:yfkg, ;f6fk]m/eO{ gofF kbfy{ aGg] k|lj|mofnfO{ /f;folgs k|ltlj|mof elgG5. o; k|lj|mofdf ;'?df 

h'g kbfy{n] k|ltlj|mofdf efu lnG5g\, k|ltlj|mof eO;s]kl5 tL kbfy{sf] 7fpFdf gofF kbfy{ aGb5g\ . 

/f;folgs k|ltlj|mofdf efu lng] kbfy{nfO{ k|ltlj|mof/t kbfy{ elgG5 . To:t} /f;folgs k|ltlj|mofkl5 

aGg hfg] kbfy{nfO{ pTkflbt kbfy{ elgG5 . 

 k|ltlj|mof/t kbfy{ /f;folgs k|ltlj|mof  pTkflbt kbfy{ 

    (Reactants)   (Products)  

oxfF s]xL pbfx/0fx¿ x]/f}F–  

-s_ xfO8«f]hg / clS;hgdf k|ltlj|mof eO{ kfgL aGg] k|lj|mof /f;folgs k|ltlj|mof xf] . o;df 

xfO8«f]hg / clS;hg k|ltlj|mof/t kbfy{ x'g\ eg] kfgL pTkflbt kbfy{ xf] .  
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 xfO8«f]hg ± clS;hg  kfgL  

k|ltlj|mof/t kbfy{pTkflbt kbfy{ 

-v_ SoflN;od sfaf{]g]6nfO{ ttfpFbf of] 6'j|m]/ SoflN;od cS;fO8 / sfa{g8fOcS;fO8 aG5 . 

 SoflN;od sfaf{]g]6  SoflN;od cS;fO8 ± sfa{g8fOcS;fO8  

     k|ltlj|mof/t kbfy{ pTkflbt kbfy{ 

oxfF SoflN;od sfaf{]g]6 k|ltlj|mof/t kbfy{ xf] eg] SoflN;od cS;fO8 / sfa{g8fOcS;fO8 

pTkflbt kbfy{ x'g\ . 

-u_ ;f]l8od xfO8«f]S;fO8 / xfO8«f]Snf]l/s Pl;8lar k|ltlj|mofx'Fbf ;f]l8od Snf]/fO8 / kfgL aG5 .  

 ;f]l8od xfO8«f]S;fO8 ± xfO8«f]Snf]l/s Pl;8 ;f]l8od Snf]/fO8 ± kfgL  

 k|ltlj|mof/t kbfy{     pTkflbt kbfy{ 

oxfF ;f]l8od xfO8«f]S;fO8 / xfO8«f]Snf]l/s cDn k|ltlj|mof/t kbfy{ x'g\ eg] ;f]l8odSnf]/fO8 / 

kfgL pTkflbt kbfy{ x'g\ . 

lj|mofsnfk 15.1  

cfk\mgf] jl/kl/sf kbfy{df ePsf kl/jt{gx¿sf] ;"rL agfpg'xf];\ . tL ef}lts / /f;folgs kl/jt{g 

dWo] s'g s'g vfnsf x'g\ < x/]snfO{ ts{;lxt n]Vg'xf];\ . 

kl/jt{g kl/jt{gsf] k|sf/ sf/0f 

   

/f;folgs ;dLs/0f (Chemical equation) 

/f;folgs k|ltlj|mofnfO{ ;dLs/0fåf/f JoSt ug]{ ul/G5 . /f;folgs kl/jt{gnfO{ cleJoSt ug]{ 

;dLs/0fnfO{ /f;folgs ;dLs/0f elgG5 . o:tf ;dLs/0fdf k|ltlj|mof/t kbfy{nfO{ b]a|]lt/ / 

pTkflbt kbfy{nfO{ bflxg]lt/ n]lvG5 . tL b'O{ kbfy{sflardf b]a|]lt/af6 bflxg]lt/ kms]{sf] jf0f lrx\g 

n]lvG5 .  

k|ltlj|mof/t kbfy{  pTkflbt kbfy{ 
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/f;folgs k|ltlj|mofnfO{ zAb tyf ;"qdf JoSt ug{ ;lsG5 . k|ltlj|mof/t kbfy{ / pTkflbt kbfy{sf] 

k"/f gfdaf6 k|ltlglwTj ug]{ ;dLs/0fnfO{ zAb ;dLs/0f (word equation) elgG5 . 

DofUg]l;od ± clS;hg  DofUg]l;od cS;fO8 

-k|ltlj|mof/t kbfy{_ -pTkflbt kbfy{_ 

k|ltlj|mof/t kbfy{ / pTkflbt kbfy{sf] ;ª\s]t jf c0f';"qåf/f JoSt ul/g] ;dLs/0fnfO{ ;"q ;dLs/0f 

(formula equation) elgG5 . o;nfO{ g} /f;folgs ;dLs/0f elgG5 .  

 2Mg + O22MgO 

/f;folgs ;dLs/0f n]Vg] tl/sf 

/f;folgs ;dLs/0f lgDg tl/sfaf6 n]lvG5 . pbfx/0fsf] nflu DofUg]l;od wft' / xfO8«f]Snf]l/s 

cDnlar x'g] /f;folgs k|ltlj|mofnfO{ lng ;lsG5 . o; k|ltlj|mofdf DofUg]l;od / xfO8«f]Snf]l/s 

cDnlar k|ltlj|mof eO{ DofUg]l;od Snf]/fO8 / xfO8«f]hg aGb5 .  

1.  ;a}eGbf klxn] zflAbs ;dLs/0f n]Vg] . zAb ;dLs/0fdf k|ltlj|mof/t kbfy{ / pTkflbt 

kbfy{sf] k"/f gfd n]lvG5 . PseGbf a9L k|ltlj|mof/t kbfy{ / pTkflbt kbfy{ eP 

ltgsflardf hf]8 lrx\g(+) n]lvG5 . k|ltlj|mof/t kbfy{af6 pTkflbt kbfy{lt/ jf0f lrx\gn] 

b]vfOG5 .  

 DofUg]l;od ± xfO8«f]Snf]l/s cDn  DofUg]l;od Snf]/fO8 ± xfO8«f]hg  

  -k|ltlj|mof/t kbfy{_    -pTkflbt kbfy{_  

2. ca k|ltlj|mof/t kbfy{ / pTkflbt kbfy{sf] ;ª\s]t jf c0f';"q n]Vg] . 

  o:tf] ;dLs/0fnfO{ :s]n]6n ;dLs/0f elgG5 .  

 Mg + HCl MgCl2 + H2 

3. /f;folgs ;dLs/0fsf b'j}lt/ c0f' / k/df0f' ;Gt'ng ug]{.  

/f;folgs k|ltlj|mof x'Fbf kbfy{sf] lk08 g t gi6 x'G5 g t pTkfbg g} . To;}n] /f;folgs 

;dLs/0fdf k|ltlj|mof/t kbfy{sf] hDdf lk08 a/fa/ pTkflbt kbfy{sf] hDdf lk08 x'G5 . 

o;}sf/0f /f;folgs k|ltlj|mofdf k|ltlj|mof/t kbfy{sf k/df0f'x¿sf] ;ª\Vof / pTkflbt 

kbfy{sf k/df0f'x¿sf] ;ª\Vof a/fa/ kfg'{k5{ . k|ltlj|mof/t kbfy{sf k/df0f'x¿sf] ;ª\Vof / 

pTkflbt kbfy{sf k/df0f'x¿sf] ;ª\Vof a/fa/ n]lvPsf] ;dLs/0fnfO{ ;Gt'lnt ;dLs/0f 

elgG5 ./f;folgs ;dLs/0fnfO{ ;Gt'ng ug{ lx6 PG8 6«fon ljlw ckgfOG5 .  
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 Mg + HCl ———  MgCl2 +H2:s]n]6n ;dLs/0f 

 2Mg + 2HCl ——— MgCl2 + H2;Gt'lnt ;dLs/0f 

 s]xL yk /f;folgs ;dLs/0fx¿  

-s_ ;f]l8od ± Snf]l/g ——— ;f]l8od Snf]/fO8 

 2Na + Cl2 ——— 2NaCl  

-v_ kf]6fl;od ± clS;hg ——— kf]6fl;od cS;fO8 

 4K + O2——— 2K2O 

-u_ DofUg]l;od ± gfO6«f]hg ———       DofUg]l;od gfO6«fO8 

 3Mg + N2 ———    Mg3N2 

-3_ SoflN;od sfaf]{g]6 ——— SoflN;od cS;fO8 ± sfa{g8fOcS;fO8 

 CaCO3——— CaO + CO2 

-ª_ lhª\s ± ;Nˆo'l/s cDn ——— lhª\s ;Nk]m6 ± xfO8«f]hg 

 Zn + H2SO4———    ZnSO4 + H2 

-r_ DofUg]l;od ± xfO8«f]Snf]l/s cDn ——— DofUg]l;od Snf]/fO8 ± xfO8«f]hg 

 Mg + 2HCl ———    MgCl2 + H2 

-5_ kf]6fl;od xfO8«f]S;fO8 ± gfOl6«s cDn ——— kf]6fl;od gfO6«]6 ± kfgL 

 KOH + HNO3———   KNO3 + H2O 

-h_ ;f]l8od xfO8«f]S;fO8 ± ;Nˆo"l/s cDn ——— ;f]l8od ;Nk]m6 ± kfgL  

 2NaOH + H2SO4———    Na2SO4 + 2H2O 

-em_ kf]6fl;od ± a|f]ldg ——— kf]6fl;od a|f]dfO8 

 2K + Br2——— 2KBr 

`_ SoflN;od Snf]/fO8±l;Ne/ gfO6«]6———    l;Ne/ Snf]/fO8 ± SoflN;od gfO6«]6 

 CaCl2 + 2AgNO3———    Ca (NO3)2 + 2AgCl  
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ljrf/0fLo k|Zg 

/f;folgs ;"q ;dLs/0fnfO{ ;Gt'ng ug{ lsg cfjZos x'G5 < 

/f;folgs kl/jt{g x'Fbf kbfy{sf] lk08 gfz / l;h{gf x'g ;Sb}g . To;}n] k|ltlj|mof/t kbfy{df tŒjsf 

hlt cf]6f k/df0f' x'G5g\ . pTkflbt kbfy{df klg Tolt g} k/df0f'x¿ x'G5g\ . k|ltlj|mof/t kbfy{ / 

pTkflbt kbfy{df k/df0f'sf] ;ª\Vof a/fa/ u/fpg ;dLs/0fnfO{ ;Gt'ng ug{ cfjZos x'G5 . 

/f;folgs k|ltlj|mofsf] lsl;d (Types of Chemical Reaction) 

k|ltlj|mof/t kbfy{x¿lardf x'g] /f;folgs k|ltlj|mofsf] k|lj|mofsf cfwf/df /f;folgs k|ltlj|mofnfO{ 

ljleGg k|sf/df ljefhg ul/Psf] 5 . tL x'g\ – ;+of]hg k|ltlj|mof, ljefhg k|ltlj|mof, lj:yfkg 

k|ltlj|mof / cDnIff/ k|ltlj|mof .  

-s_ ;+of]hg k|ltlj|mof(Combination reaction): b'O{ jf ;f]eGbf a9L k|ltlj|mof/t kbfy{ ldn]/ 

 Pp6f pTkflbt kbfy{ aGb5 eg] To:tf] /f;folgs k|ltlj|mofnfO{ ;+of]hg k|ltlj|mof elgG5 . 

 A+ B—————     AB 

 k|ltlsof/t kbfy{pTkflbt kbfy{ 

o; k|ltlj|mofdf tfk, rfk, pTk|]/s tyf k|ToIf ;Dks{ cflbsf] e"ldsf /xG5 . ;+of]hg 

k|ltlj|mofsf s]xL pbfx/0fx¿ x]/f}F .  

 -c_ P]n'ldlgod ± Snf]l/g  P]n'ldlgod Snf]/fO8 

  2Al + 3Cl22AlCl3 

 -cf_ ;f]l8od ± clS;hg  ;f]l8od cS;fO8  

  4Na + O22Na2O 

 -O_ SoflN;od ± gfO6«f]hg  SoflN;od gfO6«fO8 

  3Ca + N2 Ca3N2 

 -O{_ xfO8«f]hg ± gfO6«f]hg  Pdf]lgof 

  3H2 + N22NH3 

 -p_ DofUg]l;od ± a|f]ldg  DofUg]l;od a|f]dfO8 

  Mg ++ Br2 MgBr2 
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-v_ ljefhg k|ltlj|mof(Division reaction): Pp6f k|ltlj|mof/t kbfy{ 6'lj|mP/ b'O{ jf ;f]eGbf a9L 

pTkflbt kbfy{ aGb5g\ eg] Tof] k|ltlj|mofnfO{ ljefhg k|ltlj|mof elgG5 . 

AB   A+ B 

  k|ltlsof/t kbfy{pTkflbt kbfy{ 

 of] k|ltlj|mof klg tfk, rfk, pTk|]/s cflbsf] k|efjdf x'G5 .  

    

 -c_  kf]6fl;od Snf]/]6 ––––––––––– kf]6fl;od Snf]/fO8 ± clS;hg  

     

  2KClO3   2KCl + 3O2 

     

 -cf_ xfO8«f]hg k]/f]S;fO8  kfgL ± clS;hg 

 

  2H2O2   2H2O + O2  

  

 -O_ kfgL   xfO8«f]hg ± clS;hg  

   

  2H2O    2H2 + O2 

 

 -O{_ sk/ sfaf]{g]6   sk/ cS;fO8 ± sfa{g8fOcS;fO8 

  

  CuCO3  CuO + CO2 

  

 -p_ l;Ne/ a|f]dfO8   l;Ne/ ± a|f]ldg  

   

pTk|]/s 

 
tfk 

 

––––––––––– 
Catalyst 

Heat 

––––––––––– 
 

Electrolysis 

––––––––––– 
pTk|]/s 

––––––––––– 
Catalyst 

––––––––––– 
ljB't ljR5]bg 

––––––––––– 
tfk 

––––––––––– 
heat 

––––––––––– 
k|sfz 
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  2AgBr  2Ag + Br2 

 

-pm_ ;f]l8od Snf]/fO8   ;f]l8od ± Snf]l/g 

 

  2NaCl   2Na + Cl2 

 

-u_ lj:yfkg k|ltlj|mof (Displacement reaction): 

/f;folgs k|ltlj|mofdf Pp6f k|ltlj|mof/t kbfy{sf] k/df0f' jf /]l8snnfO{ csf]{ k|ltlj|mof/t 

kbfy{sf] k/df0f' jf /]l8snnfO{ lj:yflkt u/L gofF pTkflbt kbfy{x¿ aGg] k|ltlj|mofnfO{ 

lj:yfkg k|ltlj|mof elgG5 .  

 AB+CD   AC+BD 

 k|ltlsof/t kbfy{pTkflbt kbfy{ 

 lj:yfkg k|ltlj|mofsf s]xL yk pbfx/0fx¿ x]/f}F M 

 -c_  lhª\s ± xfO8«f]Snf]l/s cDn  lhª\s Snf]/fO8 ± xfO8«f]hg  

  Zn + 2HCl ZnCl2 + H2 

 -cf_ DofUg]l;od ± ;Nˆo'l/s cDn  DofUg]l;od ;Nk]m6 ± xfO8«f]hg 

  Mg + H2SO4MgSO4 + H2 

 -O_ kmnfd ± sk/ ;Nk]m6  k]m/; ;Nk]m6 ± sk/ 

  Fe + CuSO4FeSO4 + Cu 

 -O{_ sk/ ± uf]N8 gfO6«]6  sk/ gfO6«]6 ± uf]N8 

  3Cu + 2Au (NO3)33Cu (NO3)2 + 2Au 

 -p_ kf]6fl;od Snf]/fO8 ± l;Ne/ gfO6«]6kf]6fl;od gfO6«]6 ± l;Ne/ Snf]/fO8 

  KCl + AgNO3KNO3 + AgCl  

––––––––––– 
Electricity 

 

––––––––––– 
ljB't 

––––––––––– 
light 
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 -P_ kf]6fl;od cfof]8fO8 ± dSo'{l/s Snf]/fO8  kf]6fl;od Snf]/fO8 ± dSo'{l/s  

  cfof]8fO8 

  2KI+ HgCl22KCl + HgI2 

-3_ cDnIff/ k|ltlj|mof(Acid-base Reaction): cDn / Iff/lar /f;folgs k|ltlj|mof x'Fbf nj0f 

 / kfgL aGb5 . o; k|ltlj|mofnfO{ cDn–Iff/ k|ltlj|mof elgG5 . 

 cDn+ Iff/      nj0f +kfgL 

 k|ltlsof/t kbfy{pTkflbt kbfy{ 

cDn / Iff/lar x'g] k|ltlj|mofdf cDnsf] cDnLokg / Iff/sf] Iff/Lokg x6\g uO{t6:y 

kbfy{x¿ aGb5g\ . o;}n] cDnIff/ k|ltlj|mofnfO{ lg/fs/0f k|ltlj|mof (Neutralization 

reaction) klg elgG5 . cDnfIff/ k|ltlj|mofsf s]xL pbfx/0fx¿ x]/f}F . 

 -c_ xfO8«f]Snf]l/s cDn ± kf]6fl;od xfO8«f]cS;fO8  kf]6fl;od Snf]/fO8 ± kfgL 

  HCl + KOH KCl + H2O 

  cDn Iff/  nj0fkfgL 

 cf_ gfOl6«s cDn ± ;f]l8od xfO8«f]S;fO8 ;f]]l8od gfO6«]6±kfgL 

  HNO3 ±NaOHNaNO3 + H2O 

  cDnIff/ nj0f kfgL 

 -O_ ;Nˆo'l/s cDn ± SoflN;od cS;fO8  SoflN;od ;Nk]m6±kfgL 

  H2SO4±CaO  CaSO4 + H2O 

  cDn Iff/  nj0fkfgL 

 -O{_ ;Nˆo'l/s cDn ± Pdf]lgod xfO8«f]S;fO8  Pdf]lgod ;Nk]m6 ± kfgL 

  H2SO4 ± 2NH4OH  (NH4)2SO4 + 2H2O 

  cDn       Iff/     nj0f  kfgL 

 -p_ xfO8«f]Snf]l/s cDn± P]n'ldlgod xfO8«f]S;fO8 P]n'ldlgod Snf]/fO8 ± kfgL 

  6HCl ± 2Al (OH)32AlCl3 + 6H2O 

   cDn Iff/ nj0fkfgL 
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 -pm_ ;Nˆo'l/s cDn ± DofUg]l;od xfO8«f]S;fO8 DofUg]l;od ;Nk]m6 ± kfgL  

  H2SO4 ± Mg (OH)2MgSO4 + 2H2O 

  cDn Iff/ nj0f kfgL 

/f;folgs k|ltlj|mofdf k|efj kfg]{ tŒjx¿ (Factors affecting chemical reaction) 

;a} /f;folgs k|ltlj|mof Pp6} b/df x'Fb}gg\ . s'g} /f;folgs k|ltlj|mof cToGt l56f] ;DkGg x'G5g\ 

eg] s'g} /f;folgs k|ltlj|mof ;DkGg x'g nfdf] ;do nfU5 . ;f]l8od Snf]/fO8 / l;Ne/ gfO6«]6lar 

k|ltlj|mof x'Fbf /f;folgs k|ltlj|mof t'?Gt} ;DkGg x'G5 / l;Ne/ Snf]/fO8sf] cjIf]kg x'G5 . kmnfddf 

lvof nfUg], vfB kbfy{sf] kfrg h:tf k|ltlj|mof ;DkGg x'g nfdf] ;do nfU5 . s]xL /f;folgs 

k|ltlj|mof ;DkGg x'g tfk, ljB't\, k|sfz, rfk, pTk|]/s cflbsf] cfjZostf k5{ . /f;folgs 

k|ltlj|mofsf] b/df k|efj kfg]{ tfk, ljB't\, k|sfz, rfk, pTk|]/s cflb /f;folgs k|ltlj|mofsf sf/s 

tŒjx¿ x'g\ .  

1. tfk (Heat) 

/f;folgs k|ltlj|mofsf] b/df k|efj kfg]{ k|d'v tŒjdWo] tfk klg Ps xf] . ha k|ltlj|mof/t 

kbfy{df tfk lbOG5, c0f'x¿sf] ult zlSt a9\5 . o;sf] kmn:j¿k k|ltlj|mof/t kbfy{sf 

c0f'x¿larsf] 6Ss/ (collision) a9\5 . o;af6 c0f' 6'lj|mg] / ;+of]hg x'g] sfddf tLj|tf -

l56f] l56f]_ cfpF5 . pbfx/0fsf nflu r'g9'ª\uf -SoflN;o sfaf]{g]6_ nfO{ ttfpFbf of] 6'lj|mP/ 

SoflN;od cS;fO8 / sfa{g8fOcS;fO8 aG5 .  

 

 CaCO3        CaO + CO2 

2. ljB't\ (Electricity) 

 ha cDn xfn]sf] kfgLaf6 ljB't\ k7fOG5, kfgL 6'j|m]/ xfO8«f]hg / clS;hg aG5 . o;/L 

 ljB't\n] klg /f;folgs k|ltlj|mofdf k|efj kf5{ .  

  

 2H2O     2H2 + O2 

 

 

––––––––––– 
heat 

––––––––––– 
Electricity 
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3. rfk (Pressure) 

rfkn] klg /f;folgs k|ltlj|mofsf] b/df k|efj kfb{5 . rfk a9L x'Fbf /f;folgs k|ltlj|mofsf] 

b/ a9\5 . gfO6«f]hg / xfO8«f]hgsf] ;+of]hgaf6 Pdf]lgof agfpFbf cTolws rfksf] cfjZostf  

k5{ .  

  

 N2 + 3H2   2NH3   

4. k|sfz (Light) 

 sltko /f;folgs k|ltlj|mofx¿ k|sfzaf6 k|efljt x'G5g\ . k|sfzsf] pkl:yltdf l;Ne/ 

 a|f]dfO8 (AgBr) 6'j|m]/ l;Ne/ / a|f]ldg aGb5g\ .  

   

 2AgBr   2Ag + Br2 

 ;"o{sf] k|sfzsf] pkl:yltdf kfgL / sfa{g8fOcS;fO8 ldn]/ Un'sf]h aG5 . o; k|ltlj|mofnfO{ 

 k|sfz ;+Zn]if0f elgG5 .  

  

 6CO2 + 6H2O       C6H12O6 + 6O2 

5. ;txsf] If]qkmn (Surface Area) 

k|ltlj|mof/t c0f'x¿sf] ;txsf] If]qkmn a9\bf k|ltlj|mof/t kbfy{sf c0f'x¿larsf] 6Ss/ 

(Collision) a9\b5 / /f;folgs k|ltlj|mofsf] b/ a9\b5 . lhª\ssf] 7'nf] 6'j|mfeGbf w'nf] 

lhª\sn] cDn;Fu l56f] k|ltlj|mof u5{ lsgeg] w'nf] lhª\ssf] ;txsf] If]qkmn a9L x'G5 .  

lj|mofsnfk 15.2 

b'O{6f ljs/ lng'xf];\ / k|To]sdf 50ml hlt lkmSsf ;Nˆo'l/s cDn xfNg'xf];\ . ca pqfpq} lhª\ssf 

6'j|mf lng'xf];\ . tLdWo] Pp6fnfO{ w'nf] kfg'{xf];\ . Pp6f ljs/df lhª\ssf] l;ª\uf] 6'j|mf / csf]{ ljs/df 

lhª\ssf] w'nf] xfNg'xf];\ / cjnf]sg ug'{xf];\ . s'g ljs/df /f;folgs k|ltlj|mof l56f] x'G5 < 5nkmn 

u/L lgisif{ lgsfNg'xf];\ . 

 

 

––––––––––– 
pRr rfk 

900 atm 

 

––––––––––– 
light 

 

––––––––––– 
Sunlight 
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6. pTk]|/s (Catalys) 

/f;folgs k|ltlj|mofsf] b/nfO{ 36a9 u/fpg] /f;folgs kbfy{nfO{ pTk|]/s elgG5 . pTk|]/sn] 

/f;folgs k|ltlj|mofsf] b/nfO{ 36a9 u5{ t/ cfk"meg] kl/jt{g x'Fb}g . pTk|]/s @ vfnsf 

x'G5g\ M ;sf/fTds pTk|]/s / gsf/fTds pTk|]/s . 

;sf/fTds pTk|+]/sn] /f;folgs k|ltlj|mofsf] b/ a9fpF5 . xfO8«f]hg k]/f]cS;fO8sf] ljR5]bg 

k|ltlj|mofdf Dofª\uflghs 8fOcS;fO8 (MnO2) k|of]u ubf{ /f;folgs k|ltlj|mofsf] b/ a9\5 . 

oxfF MnO2 ;sf/fTds pTk|]/s xf] . 

   

  2H2O2  2H2O + O2-b/ a9\5_ 

xfO8«f]hgk]/f]S;fO8sf] ljR5]bg x'Fbf lUn;l/gnfO{ pTk|]/ssf] ¿kdf k|of]u u¥of] eg] /f;folgs 

k|ltlj|mofsf] b/ 36\5 . oxfF lUn;l/g gsf/fTds pTk|]/s xf] .  

   

  2H2O2  2H2O + O2-b/ 36\5_ 

tfkbfos / tfk zf]ifs k|ltlj|mof(Exothermic and Endothermic Reaction) 

/f;folgs k|ltlj|mof x'Fbf tfksf] zf]if0f x'g] jf tfk 5f]8\g] cfwf/df /f;folgs k|ltlj|mofnfO{ 2 

k|sf/df ljefhg ug{ ;lsG5 . tL x'g\ M tfkbfos k|ltlj|mof / tfkzf]ifs k|ltlj|mof. 

tfkbfos k|ltlj|mof M /f;folgs k|ltlj|mof x'Fbf To;af6 tfk aflx/ lg:sG5 eg] To:tf] k|ltlj|mof g} 

tfkbfos k|ltlj|mof xf] . csf]{ zAbdf tfk lbg] /f;folgs k|ltlj|mofnfO{ tfkbfos k|ltlj|mof elgG5 . 

(i) C+O2O2 +tfk   

(ii)  2H2 + O22H2O + tfk 

(iii) Zn + 2HCl ZnCl2 + H2 + tfk  

ljrf/0fLo k|Zg M cfuf] afNg' s;/L tfk bfos k|ltlj|mof xf] < 

cfuf] afNbf clS;hgsf] pkl:yltdf bfp/f -j:t'_ aNb5 . of] tfkbfos k|ltlj|mof xf] . o;} k|lj|mofdf 

tfk lg:sg] ePsfn] cfuf] afNbf tftf] cfpF5 .  

 

 

––––––––––– 
MnO2 

––––––––––– 
glycerine 
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lj|mofsnfk– 15.3 

Pp6f 6]:6\o'adf lkmSsf xfO8«f]Snf]l/s cDn /fvL To;df lhª\ssf] 6'j|mf xfNg'xf];\ . Psl5gkl5 

6]:66\o'a 5fDg'xf];\ . s] tftf] cg'ej eof] < o:tf] lsg ePsf] xf]nf < 5nkmn u/L lgisif{ 

lgsfNg'xf];\ .  

tfkzf]ifs k|ltlj|mof M /f;folgs k|ltlj|mof x'Fbf To;n] tfk ;f]:5 eg] To:tf] k|ltlj|mof g} tfkzf]ifs 

k|ltlj|mof(endothermic reaction) xf] . csf]{ zAbdf tfk lng] /f;folgs k|ltlj|mofnfO{ tfkzf]ifs 

k|ltlj|mof elgG5 . 

(i)  CaCO3 + heat CaO + CO2 

(ii)  C + 2S + heat CS2 

(iii)  2KClO3 + heat 2KCl + 3O2  

hfgL /fvf}F M  

/f;folgs k|ltlj|mof x'g nfUg] ;do cToGt 5f]6f] / w]/} nfdf] x'g;Sb5 . kmnfddf lvof nfUg], kmn 

kfSg] h:tf k|ltlj|mof ;DkGg x'g nfdf] ;donfU5 eg] kf]6fl;od Snf]/fO8 / l;Ne/ gfO6«]6 ld;fpFbf 

l;Ne/ Snf]/fO8sf] cjIf]kg x'g cToGt sd ;do nfU5 . 

zAbfy{÷zAbfjnL 

zAb ;dLs/0f Ö  k|ltlj|mof/t kbfy{ / pTkflbt kbfy{sf] gfd n]vL agfOPsf] ;dLs/0f 

;"q ;dLs/0f Ö  k|ltlj|mof/t kbfy{ / pTkflbt kbfy{sf] c0f';"qåf/f n]lvPsf] ;dLs/0f 

pTk|]/s  Ö  /f;folgs k|ltlj|mofsf] b/ kl/jt{g ug]{ /;fog 

tfkbfos k|ltlj|mof Ö  tfk lbg] k|ltlj|mof 

tfkzf]ifs k|ltlj|mof Ö  tfk ;f]:g] k|ltlj|mof 

cEof; 

o; kf7af6 tkfO{FFn] s] s] s'/f l;Sg ;Sg'eof], cEof; ug'{xf];\ M 

 1. ;xL pQ/df uf]nf] 3]/f nufpg'xf];\ M 

 -s_ b'waf6 bxL aGg' s'g vfnsf] kl/jt{g xf] < 

  i) ef}lts  ii) /f;folgs  iii) b'j} xf]Og  iv) b'j} xf] 
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 -v_ lbOPsf] ;dLs/0fn] s'g vfnsf] /f;folgs k|ltlj|mof hgfpF5 < 

  Mg + O2 2MgO 

  i);+of]hg ii) ljefhg  iii) cDnIff/  iv) lj:yfkg 

 -u_ tnsf dWo] s'g ;dLs/0fn] ljefhg k|ltlj|mof hgfpF5 < 

  i) CaCO3 CaO + CO2 ii) 3H2 + N2NH3  

  iii) 2NaCl 2Na + Cl2 iv) Zn + SZnS 

 -3_ k|ltlj|mof/t kbfy{ / pTkflbt kbfy{sf] /f;folgs gfd n]vL agfOPsf] ;dLs/0fnfO{ s]  

  elgG5 < 

  i) ;"q ;dLs/0f   ii) ;Gt'lnt ;dLs/0f  

  iii) zAb ;dLs/0f  iv) :s]n]6n ;dLs/0f 

2. km/s n]Vg'xf];\M 

 -s_ ef}lts kl/jt{g / /f;folgs kl/jt{g  

 -v_ k|ltlj|mof/t kbfy{ / pTkflbt kbfy{ 

 -u_ ;+of]hg k|ltlj|mof / ljefhg k|ltlj|mof 

 -3_ tfkbfos k|ltlj|mof / tfkzf]ifs k|ltlj|mof 

 -ª_ zAb ;dLs/0f / ;"q ;dLs/0f 

3. tnsf k|Zgx¿sf] hjfkm lbg'xf];\ M 

 -s_ ef}lts kl/jt{gsf] kl/efiff n]vL @ cf]6f pbfx/0f lbg'xf];\ .  

 -v_ /f;folgs kl/jt{g s]nfO{ elgG5 < o;sf @ cf]6f pbfx/0f lbg'xf];\ .  

 -u_ /f;folgs ;dLs/0f s]nfO{ elgG5 < pbfx/0f;lxt n]Vg'xf];\ .  

 -3_ ;"q ;dLs/0fnfO{ lsg ;Gt'ng ul/G5 < sf/0f n]Vg'xf];\ .  

 -ª_ ;+of]hg k|ltlj|mof s]nfO{ elgg5 < Pp6f pbfx/0f;lxt o;sf] JofVof ug'{xf];\ .  

 -r_  ljefhg k|ltlj|mofsf] kl/efiff n]vL @ cf]6f pbfx/0f klg lbg'xf];\ .  

 -5_  cDnIff/ k|ltlj|mof s]nfO{ elgG5 < o;sf @ cf]6f pbfx/0f lbg'xf];\ . 
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 -h_  tfkbfos / tfkzf]ifs k|ltlj|mofsf] kl/efiff n]vL x/]ssf] Pp6f pbfx/0f lbg'xf];\ .  

 -em_  /f;folgs k|ltlj|mofdf k|efj kfg]{ % cf]6f sf/s tŒjsf] gfd n]Vg'xf];\ . 

 -`_  pTk|]/s s]nfO{ elgG5 < /f;folgs k|ltlj|mofdf o;sf] e"ldsf s:tf] x'G5 <  

  pbfx/0f;lxt n]Vg'xf];\ .  

4. sf/0f lbg'xf];\ M 

 -s_ /f;folgs k|ltlj|mofdf pTk|]/ssf] k|of]u ul/G5 .  

 -v_ h:tf / xfO8«f]Snf]l/s cDnlar k|ltlj|mof x'Fbf 6]:66\o'a tfTb5 .  

 -u_ bfp/f / v/fgLdf km/s u'0f x'G5g\ .  

5. tnsf] ;dLs/0f x]/L ;f]lwPsf k|Zgx¿sf] hjfkm lbg'xf];\ M 

 3H2SO4+ 2Al (OH)3 Al2 (SO4)3+6H2O 

i) of] s'g vfnsf] /f;folgs k|ltlj|mof xf] < 

ii) of] k|ltlj|mofsf] kl/efiff n]Vg'xf];\ .  

iii) o:t} vfn] /f;folgs k|ltlj|mofsf] yk Pp6f pbfx/0f lbg'xf];\ .  

6. tnsf zAb ;dLs/0fsf] ;Gt'lnt ;"q ;dLs/0f n]Vg'xf];\ M 

 

 -s_ ;f]l8od Snf]/fO8     ;f]l8od ± Snf]l/g 

 -v_ Pn'ldlgod ± clS;hg Pn'ldlgod cS;fO8 

 -u_ lnlyod ± Snf]l/g lnlyod Snf]/fO8 

    

 -3_ kf]6fl;od Snf]/]6   kf]6fl;od Snf]/fO8 ±clS;hg 

 -ª_ DofUg]l;od cS;fO8 ± xfO8«f]Snf]l/s Pl;8  DofUg]l;od Snf]/fO8 ± kfgL 

 -r_ SoflN;od cS;fO8 ± kfgL  SoflN;od xfO8«f]S;fO8 

 -5_ Pn'ldlgod ± gfO6«f]hg  P]n'ldlgod gfO6«fO8 

 

––––––––––– 
    ljB't 

 

––––––––––– 
tfk 

pTk|]/s 
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7. tnsf ;"q ;dLs/0fx¿ ;Gt'ng ug'{xf;\ M 

i)  Li + O2Li2O 

ii)  Ag + Cl2AgCl 

iii)  K + Br2KBr 

iv)  MgO Mg + O2 

v)  Cu + Au (NO3)3Cu (NO3)2 + Au 

vi)  H2SO4 + KOH K2SO4 + H2O 

vii)  Na2O + HCl NaCl + H2O 

viii)  Ca (OH)2 + CO2CaCO3 + H2O 

ix)  Au + Br2AuBr3 

x)  Zn + N2Zn3N2 

8. tnsf cj:yfdf s] x'G5 < ;dLs/0f;lxt n]Vg'xf];\ M 

 -s_ DofUg]l;od wft'nfO{ xfO8«f]Snf]l/s cDndf xfNbf  

 -v_ ;f]l8od xfO8«f]S;fO8nfO{ ;Nˆo'l/s cDn;Fu ld;fpFbf  

 -u_ xfO8«f]hg k]/f]S;fO8nfO{ Dofª\uflgh 8fOcS;fO8 -pTk]]|/s_sf] pkl:yltdf k|ltlj|mofu/fpFbf  

 -3_ sk/ sfaf]{g]6nfO{ ttfpFbf 

 -ª_ gfO6«f]hg / xfO8«f]hgnfO{ pRr tfk / rfkdf ld;fpFbf  

 -r_  kfgLsf] ljB't\ ljR5]bg ub{f  

kl/of]hgf sfo{  

1. DofUg]l;od wft'sf] l/agnfO{ xfjfdf afNg'xf];\ . s] x'G5 cjnf]sg ug'{xf];\ . of] s:tf] vfnsf] 

/f;folgs k|ltlj|mof xf] . ;dLs/0f ;d]t n]Vg'xf];\ .  

2. Pp6f efF8f]df s]xL SoflN;od sfaf]{g]6 /fVg'xf];\ . ca To;df clnslt (50ml) lkmsf 

xfO8«f]lns cDn xfNg'xf];\ . s] x'G5 < cjnf]sg ug'{xf];\ . /f;folgs k|ltlj|mofsf] gfd / 

;dLs/0f klg n]Vg'xf];\ . 

 



346 

 

 

 

 

 

 

 

 

 

kl/ro 

k[YjLsf] jl/kl/ /x]sf] jfo'd08ndf s'g s'g Uof;x¿ ldl;Psf 5g\ < s] tL ;a} Uof;x¿sf nIf0f 

;dfg 5g\ < k[YjLsf] jfo'd08n Uof;x¿sf] ld>0f xf] . o;df gfO6«f]hg, clS;hg, sfa{g8fO 

cS;fO8, kfgLsf] jfkm, lglij|mo Uof; cflb ldl;P/ /x]sf x'G5g\ . o;dWo] gfO6«f]hg ;a}eGbf a9L 5 

eg] bf];|f]df clS;hg Uof; /x]sf] 5 . oL Uof;x¿sf nIf0f km/s km/s 5g\ . 

 o; kf7df xfdL sfa{g8fOcS;fO8 / Pdf]lgof Uof;sf]agfpg] ljlw tyf ltgsf u'0fsf] af/]df 

cWoog ug]{5f}F . To;;DaGwL k|of]ufTds lj|mofsnfk /cEof; o; kf7df /x]sf 5g\ . 

sfa{g8fOcS;fO (Carbon dioxide) 

jfo'd08ndf sfa{g8fOcS;fO8sf] dfqf 0.03 % dfq 5 . of] Uof; OGwg afNbf tyf hLjx¿sf] 

Zjf;k|Zjf; k|lj|mofdf lg:s]/ jfo'd08ndf ldl;G5 . of] Uof; kfgLdf 3'ngzLn ePsfn] ;d'b|, tfn 

cflbsf kfgLdf ;d]t 3'n]sf cj:yfdf kfOG5 . of] Uof; ;g\ !^*) df efg x]ndf]G6n] kQf nufPsf 

x'g\ eg] o;nfO{ sfa{g / clS;hgsf] ld>0f eg]/ nfEjfOh/n] atfPsf x'g\ .  

 c0f';"q = CO2 cf0fljs ef/ = 44 amu 

 CO2 = 12+ 16x2 = 12+32 = 44 amu 

 

 

s]xL Uof;x¿ (Some Gases) 

ljlzi6 p2]Zo (Specific Objectives) 

o; kf7sf] cGTodf lzIffyL{x¿ lgDg s'/fdf ;Ifd x'g'x'g] 5 M 

-s_   k|of]uzfnfdf sfa{g8fOcS;fO8 Uof; agfP/ b]vfpg 

-v_   sfa{g8fOcS;fO8 Uof;sf] u'0f / pkof]lutf atfpg  

-u_   k|of]uzfnfdf Pdf]lgof Uof; tof/ ug{ 

-3_   Pdf]lgof Uof;sf] u'0f / pkof]lutf atfpg  

-ª_   xl/tu[x k|efj / cDnjiff{sf] kl/efiff lbg tyf ltgsf sf/0f / k|efj atfpg  

kf7 

!^ 
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k|of]uzfnfdf sfa{g8fOcS;fO8 agfpg] ljlw 

k|of]uzfnfdf of] Uof; agfpg r'g9'ª\uf / lkmsf xfO8«f]Snf]l/s cDnsf] cfjZostf k5{ . SoflN;od 

sfaf{]g]6 -r'g9'ª\uf_ / lkmsf xfO8«f]Snf]l/s cDnlar /f;folgs k|ltlj|mof x'Fbf sfa{g8fOcS;fO8 Uof; 

lg:sG5 . 

CaCO3 + 2HCl ––––––– CaCl2 + H2O + CO2  

 

 lrq g+= 16.1 M k|of]uzfnfdf sfa{g8fOcS;fO8 agfpg] ljlw 

ljlw M lrqdf b]vfPh:t} u/L Pp6f pNkmaf]6ndf r'g9'ª\ufsf 6'j|mf xfnL pks/0f h8fg  

u/f}F . ca ly;n kmg]naf6 lj:tf/} cDn xfnf}+ . cDn xfn]kl5 /f;folgs k|ltlj|mof ;'? x'G5 / CO2 

Uof; lg:sG5 . pSt Uof; 8]lne/L 6\o'a x'Fb} lg:sG5 / xfjfnfO{ dflylt/ lj:yfkg u/L ;'N6f] -dfly 

kms{]sf]_ Uof;hf/df hDdf x'G5 . o; k|lj|mofdf af]6nsf d'vdf ss{ 6Dd ldnfP/ xfjf gl5g{] u/L 

nufPsf] x'g'k5{ . To;}u/L ly;n kmg]nsf] 6'Kkf] cDndf 8'a]sf] x'g'k5{ . 

sfa{g8fOcS;fO8 Uof; agfpg] c¿ s]xL j}slNks pkfox¿ klg 5g\ . ltgnfO{ oxfF 5f]6s/Ldf  

lbOG5 . 

-s_ clS;hgsf] pkl:yltdf sfa{g aNbf sfa{g8fOcS;fO8 aG5 . 

  C + O2–––––––CO2 

-v_ ldy]g, Oy]g, Go'6]g cflb OGwg afNbf CO2 lg:sG5 . 

 2C2 H6 + 7O2–––––––4CO2 + 6H2O 

 Oy]g 

-u_ wft' sfaf{]g]6 tyf xfO8«f]hg sfaf{]g]6 / cDnlar /f;folgs k|ltlj|mof x'Fbf klg CO2 lg:sG5 . 

 Na2CO3+2HCl –––––––2NaCl + H2O + CO2 

ly;n kmg]n 

pNkmaf]6n 
Uof; hf/ 

8]lnel/ 6\o'a 

Uof; 

dfa{nsf 

6'qmf 

kfgL 

lkmSsf ;Nˆo'l/s cDn 
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 ;f]l8od sfaf]{g]6 

  Ca(HCO3)2 + 2HCl ––––––– CaCl2 + 2H2O + 2CO2 

 SoflN;od afOsfaf]{g]6 

lj|mofsnfk–16.1 

lau|]sf] zª\v jf r'g9'ª\ufsf 6'j|mfnfO{ Pp6f ljs/df /fVg'xf];\ \/ yf]/} lkmsf xfO8«f]Snf]l/s cDn xfn]/ 

cjnf]sg ug{'xf];\ . s] x'G5 < o:tf] lsg ePsf] xf]nf < 

sfa{g8fOcS;fO8sf] cf}Bf]lus pTkfbg 

sfa{g8fOcS;fO8 Pp6f pkof]uL Uof; ePsfn] o;sf] cf}Bf]lus :t/df pTkfbg ul/G5 . 

cf}Bf]lus:t/df CO2 sf] pTkfbg ubf{ r'g9'ª\ufnfO{ pRr tfkj|mddf sf]Onfåf/f e6\6Ldf ttfOG5 . 

o;/L ttfpFbf r'g9'ª\uf -SoflN;od sfaf{]g]6_ 6'j|m]/ SoflN;od cS;fO8 / sfa{g8fOcS;fO8 aG5 . 

CaCO3––––––– CaO +CO2 

SoflN;od sfaf]{g]6 SoflN;od cS;fO8 

o;/L pTkflbt CO2 nfO{ l;lnG8/df ;ª\u|x u/L ljleGg cf}Bf]lus sfddf k|of]u ul/G5 . o; 

k|lj|mofdf CO2;Fu}pTkflbt csf]{ /;fognfO{ r'g(quick lime) elgG5 .of] /;fog XjfO6 jfl;ªdf 

k|of]u x'G5 . r'g -lSjs nfOd_ df kfgL ld;fpFbf SoflN;od xfO8«f]S;fO8 aG5 . To;nfO{ :n]S8 

nfOd -slaked lime_ elgG5 . 

CaO+H2O–––––––Ca(OH)2 

SoflN;od cS;fO8-lSjs nfOd_SoflN;od xfO8«f]S;fO8 -:n]S8 nfOd_  

sfa{g8fOcS;fO8sf u'0fx¿ 

-s_ ef}lts u'0fx¿ 

1. of] Uof; /ªxLg, uGwxLg / :jfb/lxt 5 . 

2. pRr rfkdf of] kfgLdf 3'Nb5 . oxL sf/0fn] lr;f] k]o kbfy{df CO2 3'n]/ /x]sf] x'G5 .  

3. of] –56.6°C df t/ndf –78°C df 7f]; cj:yfdf kl/jt{g x'G5 .  

4. of] Uof; xfjfeGbf ux|f}+ x'G5 . To;}n] k'/fgf] u'kmf jf Ogf/df of] hDdf eP/ /x]sf] x'G5 . 

 To;}n] o:tf 7fpFdf dflg; jf cGo hLj k'u] eg] lg:;fl/P/ d5{g\ . 

tfk 
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5. of] Uof; ljiffn' 5}g . 

-v_ /f;folgs u'0f 

1. of] Uof;sf] cDnLo u'0f x'G5 . To;}n] cf]l;Psf] ln6d; sfuhnfO{ o;n] /ftf] u/fpF5 .  

2. of] Uof; aNb}g / aNgdf d2t klg ub{}g t/ aln/x]sf] DofUg]l;od lkmQfnfO{ CO2

 el/Psf] hf/df xfNbf lkmQf t]lhnf] eP/ aln/xG5 . o; k|lj|mofdf hf/leq sfnf] yf]Knf 

 / ;]tf] w'nf] ag]sf] b]lvG5 . 

 Mg + CO2–––––––MgO  +C 

  ;]tf] w'nf]  sfnf] yf]Knf   

3. sfa{g8fOcS;fO8nfO{ r'gkfgLdf s]xL a]/ k7fpFbf r'gkfgL b'lwnf] (Milky) aGb5 . o; 

k|lj|mofdf r'gkfgL / sfa{g8fOcS;fO8lar k|ltlj|mof eO{ c3'ngzLn SoflN;od 

sfaf{]g]6 ag]sfn] r'gkfgL b'lwnf] b]lvPsf] xf] . 

 Ca(OH)2 +CO2–––––––CaCO3 +H2O 

  r'gkfgL    ;]tf] 7f]; kbfy{  

 -c3'ngzLn_   

t/ o; k|lj|mofdf CO2 nfO{ nuftf/ w]/}a]/ k7fO/x\of] eg] lj:tf/} r'gkfgLsf] b'lwnf]kgf 

-;]tf] /ª_ x/fP/ hfG5 . w]/}a]/ CO2 k7fpFbf SoflN;od sfaf{]g]6, kfgL / 

sfa{g8fOcS;fO8 ldn]/ kfgLdf 3'ngzLn SoflN;od afOsfaf{]g]6 aG5 / r'gkfgLsf] 

b'lwnf]kg x/fP/ hfG5 . 

 CaCO3+ H2O+ CO2–––––––Ca(HCO3)2  

 SoflN;od sfaf]{g]6  SoflN;od afOsfaf]{g]6 

 -c3'ngzLn_   -3'ngzLn_ 

 t/ o;nfO{ ttfof] eg] km]l/ b'lwnf]kg b]lvG5 . 

Ca(HCO3)2–––––––CaCO3+ H2O+CO2 

 SoflN;od afOsfaf]{g]6 SoflN;od sfaf]{g]6 

 -3'ngzLn_  -c3'ngzLn_ 

tfk 
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4. sfa{g8fOcS;fO8nfO{ tftf] sfa{g (red hot coke) ;Fu k|ltlj|mof u/fpFbf 

 sfa{gdf]gf]S;fO8 aG5 . 

 CO2 + C 900°C –––––––2CO  

5. sfa{g8fOcS;fO8 Uof; kfgLdf 3'Nbf sfa{lgs cDn aGb5 . lr;f] k]o kbfy{df pRr 

rfkdf CO2 3f]n]/ /flvPsf] x'G5 . o;n] k]o kbfy{sf] :jfb a9fpF5 . lr;f] k]o kbfy{sf] 

lasf{] vf]Nbf To;af6 Uof; lg:sg] sf/0f ToxfF 3'n]sf] CO2 pDs]/ hfg' g} xf] . 

 H2O + CO2–––––––H2CO3 

  sfa{lgs cDn 

6. k|sfzsf] pkl:yltdf xl/of] la?jfn] sfa{g8fOcS;fO8 / kfgLlar k|ltlj|mof u/L 

sfaf{]xfO8«]6 -Un'sf]h_ agfpF5 . o; k|lj|mofnfO{ k|sfz ;+Zn]if0f (Photosynthesis)  

elgG5 . 

 6CO2 + 6H2O
light

––––––––––– 
Chlorophyll

 C6H12O6 + 6O2 

  Un'sf]h 

sfa{g8fOcS;fOsf] pkof]lutf 

1. lao/ tyf lr;f] k]o kbfy{df CO2k|of]u x'G5 .  

2. la?jfsf] k|sfz ;+Zn]if0f k|lj|mofdf CO2k|of]u x'G5 . 

3. /f;folgs dn agfpg CO2k|of]u x'G5 . 

CO2 + NH3

1500°C
 –––––––H2N – CO – NH2 +H2O      

4. 8«fO cfO; agfpg k|of]u x'G5 . 8«fO cfO; kmnkm"n, df5f cflbnfO{ ;'/lIft /fVg k|of]u x'G5 . 

sfa{g8fOcS;fO8nfO{ – 78°C ;Dd lr:ofpFbf 7f];df kl/0ft x'G5 . 7f]; 

sfa{g8fOcS;fO8nfO{ ;'Svf a/km (Dry ice) elgG5 . 

5. sfa{g8fOcS;fO8 Uof; cfuf] lgefpg k|of]u x'G5 . cfuf] lgefpg] oGq (fire extinguisher) 

sf] l;lnG8/df ;f]l8od afOsfaf{]g]6 (NaHCO3) / ;Nkm\o'l/s cDn cnu cnu u/L /flvPsf] 

x'G5 . ha x}08n lyr]/ oL b'O{ kbfy{ ld;fOG5 /f;folgs k|ltlj|mof eO{ CO2 aG5 / To;n] 

cfuf] lgefpF5 . 

Urea -o'l/of_ 
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 2NaHCO3 + H2SO4–––––––Na2SO4 + 2H2O + 2CO2 

6. lrgL ldndf sfaf{]g];g k|lj|mofdf k|of]u x'G5 . 

7. wft' sfaf{]g]6 / afOsfaf{]g]6 agfpg k|of]u x'G5 . 

ljrf/0fLo k|Zg M cfuf] lgefpg sfa{g8fOcS;fO8 Uof; k|of]u lsg x'G5 < 

sfa{g8fOcS;fO8 Uof; aNb}g . aNgdf d2t klg ub}{g . To;}n] cfuf] lgefpg of] Uof; k|of]u x'G5 . 

lj|mofsnfk–16.2 

OG6/g]6af6 8«fO cfO;sf] pkof]lutf cWoog u/L ;"rL agfpg'xf];\ . 

Pdf]lgof (NH3) 

Pdf]lgof gfO6«f]hg / xfO8«f]hg ldn]/ ag]sf] of}lus Uof; xf] . Pdf]lgod Snf]/fO8 / SoflN;od 

xfO8«f]cS;fO8af6 nfEjfOh/n] of] Uof; agfPsf x'g\ . gfO6«f]hgo'St kbfy{ s'lxFbf of] Uof; aGb5 . 

k|s[lqdf of] :jtGq tyf of}lussf] ¿kdf kfOG5 . 

c0f';"q = NH3 cf0fljs ef/ = 17 amu 

NH3= 14+1 × 3= 17 amu 

k|of]uzfnfdf Pdf]lgof agfpg] ljlw 

Pdf]lgod Snf]/fO8 (NH4Cl) / SoflN;od xfO8«f]S;fO8 (Ca (OH)2)sf] ld>0f ttfpFbf tL kbfy{lar 

/f;folgs k|ltlj|mof eO{ Pdf]lgof Uof; lg:sG5 . 

2NH4Cl + Ca (OH)2–––––––CaCl2 + 2H2O + 2NH3 

 

lrq g+= !^=@ k|of]uzfnfdf Pdf]lgof agfpg] ljlw 

xf8{Unf; 6\o'a 

NH4Cl / Ca (OH)2 

sf] ld>0f 

aG;]g ag{/ 

8]ne/L 6\o'a 

:6\of08   

Uof; hf/ 
nfOd 

Pdf]lgof 
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ljlw M Pdf]lgod Snf]/fO8 / SoflN;od xfO8«f]cS;fO8 -:n]S8 nfOd_ sf] 2:1 ld>0fnfO{ Pp6f 

xf8{Unf; 6\o'adf /fvL lrqdf b]vfPh:t} u/L pks/0f h8fg u/f}F / ld>0fnfO{ lj:tf/} ttfcf}F . 

ttfpFbf tL kbfy{lar /f;folgs k|ltlj|mof eO{ Pdf]lgof Uof; aGb5 . o;/L ag]sf] Pdf]lgof Uof; 

8]lne/L 6\o'a x'Fb} uP/ xfjfnfO{ tnlt/ lj:yflkt u/L pN6f] Uof;hf/df hDdf x'G5 . o; k|lj|mofdf 

;'Vvf Pdf]lgof k|fKt ug{ of] Uof;nfO{ nfOd 6fj/af6 k7fOG5 . kfgLdf 3'ngzLn ePsfn] o; 

Uof;nfO{ kfgL ePsf] hf/df hDdf ug{ ;lsFb}g .  

Pdf]lgof agfpg] j}slNks ljlwx¿ 

1. Pdf]lgodsf] of}lus ttfpFbf Pdf]lgof Uof; lg:sG5 . 

  (NH4)2CO3


 ––––––– 2NH3 + H2O + CO2 

 Pdf]lgod sfaf]{g]6 

2. Pdf]lgod nj0fx¿ / cNsfnLlar k|ltlj|mof ubf{ klg Pdf]lgof Uof; lg:sG5 . 

  (NH4)2SO4 + 2NaOH –––––––Na2SO4+ 2H2O + 2NH3 

 Pdf]lgod ;Nkm]6 ;f]l8od xfO8«f]S;f8;f]l8od ;Nkm]6 

 NH4Cl+ KOH–––––––KCl+ NH3+ H2O 

 Pdf]lgod Snf]/fO8 kf]6fl;od xfO8«f]S;fO8 kf]6fl;do Snf]/fO8 

lj|mofsnfk–16.3 

Pp6f rf6{ k]k/df k|of]uzfnfdf Pdf]lgof agfpg] ljlwsf] gfdfªl\st lrq agfP/ l8:Kn] af]8{df  

6fF:g'xf];\ . 

Pdf]lgofsf] cf}Bf]lus pTkfbg 

cf}Bf]lus :t/df Pdf]lgofsf] pTkfbg x]a/ ljlwaf6 ul/G5 . o; ljlwdf 3 efu xfO8«f]hg / 1 efu 

gfO6«f]hgsf] ld>0fnfO{ 200–900 P6dl:kmo/ rfkdf nueu 500°C ;Dd ttfOG5 . o; k|lj|mofdf 

kmnfdnfO{ pTk|]/s / df]lnA8]gdnfO{ k|f]df]6/sf] ¿kdf k|of]u ul/G5 . 

 

 N2 + 3H2    2NH3 + Heat 

200–900 atm 
 

500°C Fe/Mo 
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of] ljlw lk|mh x]j/n] ;g\ !(!# df kQf nufPsf x'g\ . of] tfkbfos / bf]xf]/f] (reversible)k|ltlj|mof 

xf] . Pdf]lgofsf] w]/} pTkfbgsf nflu k|ltlj|mof/t kbfy{sf] dfqf a9fpg] tyf dfly plNnlvt cj:yf 

nuftf/ sfod /fVg'k5{ . 

Pdf]lgofsf u'0fx¿ 

-s_ ef}lts u'0f 

1. of] Uof; /ªxLg x'G5 t/o;sf] gfs kf]Ng] s8f lk/f] uGw x'G5 . o;n] cfFvfaf6 cfF;' 

 lgsfN5 . 

2. of] xfjfeGbf xn'sf x'G5 . To;}n] xfjfnfO{ tnlt/ lj:yfkg u/L pN6f] hf/df hDdf x'G5 . 

3. of] kfgLdf cToGt 3'ngzLn x'G5 . o;}n] of] Uof;nfO{ kfgLdf hDdf ul/Fb}g . 

4. of] –33.3°C df t/ndf / –77.7°C df 7f];df kl/0ft x'G5 . 

-v_ /f;folgs u'0f 

1. of] cfkm" aNb}g / aNgdf d2t klg ub{}g . 

2. of] Iff/Lo x'G5 To;}n] o;n] leh]sf] /ftf] ln6d;nfO{ lgnf] agfpF5 . 

3.  Pdf]lgof Uof; kfgLdf 3'Nbf Pdf]lgod xfO8«f]S;fO8 aG5 . 

   NH3 + H2O    NH4OH 

 4. Pdf]lgofn] cDn;Fu /f;folgs k|ltlj|mof u/L nj0f agfpF5 . 

  NH3 + H2SO4––––––– (NH4)2SO4 [Pdf]lgod ;Nkm]6] 

  NH3 + HNO3––––––– NH4NO3 [Pdf]lgod gfO6«]6] 

 5. Pdf]lgof 3f]n -Pdf]lgod xfO8«f]S;fO8_ n] cDn;Fu k|ltlj|mof u/L nj0f / kfgL agfpF5 . 

  NH4OH+HCl –––––––NH4Cl + H2O 

  NH4OH+HNO3–––––––NH4NO3 + H2O 

   2NH4OH+H2SO4––––––– (NH4)2SO4 + 2H2O 

 6. ha Pdf]lgof / uf9f xfO8«f]Snf]l/s cDnlar k|ltlj|mof x'G5, ;]tf] afSnf] w'Fjf b]vfk5{ .  

  o; k|ltlj|mofdf Pdf]lgod Snf]/fO8sf dl;gf 7f]; s0fx¿ ag]sf sf/0fn] g} ;]tf] w'jfF  

  b]lvPsf] xf] . 
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  NH3 + HCl –––––––NH4Cl  

  Pdf]lgod Snf]/fO8 -;]tf] w'jfF_ 

 7. pRr tfkj|md / s]xL rfkdf Pdf]lgofsf] sfa{g8fOcS;fO8;Fu k|ltlj|mof x'Fbf o'l/of  

  aG5 . of] Pp6f pkof]uL /f;folgs dn xf] . 

  2NH3+ CO2–––––––H2N – CO – NH2 + H2O 

  o'l/of 

 8. Pdf]lgofnfO{ clS;hg;Fu ttfpFbf o;n] gfO6«f]hg / kfgL agfpF5 . 

  4NH3+ 3O2––––––– 2N2 + 6H2O 

Pdf]lgofsf] pkof]lutf 

1. t/n Pdf]lgof /]lk|mh]/]6/df lr:ofpg] sfddf k|of]u x'G5 . 

2. of] Uof; n'uf w'g] ;f]8f, gfOl6«s cDn, Knfl:6S; cflb agfpg k|of]u x'G5 . 

3. o;af6 Pdf]lgod gfO6«]6, o'l/of h:tf /f;folgs dn agfOG5 . 

4. cf}iflwsf] ¿kdf k|of]u ul/g] Pdf]lgod nj0fx¿ (NH4Cl, (NH4)2SO4) cflb agfpg k|of]u x'G5 . 

4. gS;fx¿sf] An'lk|G6 lgsfNg k|of]u x'G5 . 

6. lu|h, t]n cflb x6fpg lSnlG;ª Ph]G6sf] ¿kdf k|of]u x'G5 .  

xl/t u[x  k|efj (Green House Effect) 

sfFrsf 3/ agfP/ To;leq la?jfx¿ /f]lkPsf] tkfO{FFn] b]Vg' ePs} xf]nf . la?jfnfO{ To:tf 3/leq 

lsg pdfl/Psf] xf]nf < v'nf lbgeGbf afbn nfu]sf] lbg s]xL udL{ dx;'; ug{'ePsf] xf]nf < o:tf] 

lsg ePsf] xf] < oL s'/fx¿ xl/ts[t k|efj;Fu ;DalGwt 5g\ . o; kf7df xfdL ToxL xl/t u[x  

k|efjaf/] cWoog ug{]5f}F . jfo'd08ndf /x]sf Uof;x¿ k|b"if0fsf sf/0f k[YjLsf] tfkj|mddf j[l4 

x'g'nfO{ xl/t u[x k|efj (Green House Effect) elgG5 . 

s[lqd xl/t u[x (Artificial Green House) 

sfFr jf Knfl:6ssf] 5fgf] tyf kvf{n nufP/ agfOPsf 3/x¿ hxfF la?jf pdfg{] / x'sf{pg] ul/G5, 

ltgnfO{ s[lqd xl/t u[x (Artificial Green House) elgG5 . ;"o{af6 cfPsf] tfk xl/tu[xsf] 5fgf 

/ kvf{naf6 ;lhn} leq l55{ . n3' t/ª\u nDafO ePsf oL ljls/0fx¿ xl/t u[xsf] 5fgf / 

kvf{naf6 l5l/;s]kl5 ltgdf /x]sf] s]xL zlSt xl/tu[xn] ;f];]/ lnG5 . kmn:j¿k tL ljls/0f sd 
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zlSt / bL3 t/ª\u nDafOsf ePsf ljls/0fdf ablnG5g\ . To:tf ljls/0fx¿ xl/tu[xaf6 aflx/ 

lg:sg ;Sb}gg\ / ToxLF ;~ro x'g k'Ub5g\ . o;/L ljls/0fx¿ ;l~rt x'Fb} hfFbf xl/t u[x leqsf] 

tfkj|md j[l4 x'G5 . o;}n] xl/t u[xleq jl/kl/sf] t'ngfdf Gofgf]kg /xG5 . o;}sf/0f a]df};dL 

af]6la?jf pTkfbgdf s[lqd xl/tu[xx¿ ;+;f/el/ k|of]udf NofOG5g\ .  

 

lrq !^=# M s[lqd xl/t u[x 

s[lqd xl/t u[xsf lgDg kmfObfx¿ 5g\ M 

-s_ lr;f] tfkj|mdsf sf/0f cl:tTj ;ª\s6df k/]sf af]6la?jfnfO{ hf]ufpg ;lsG5 . 

-v_ hf8f] ofddf klg jiff{ofddf x'g] t/sf/L, kmnkm"n cflb pdfg{ / kmnfpg ;lsG5 . 

-u_ lr;f] xfjfkfgL ePsf b]zdf vfB j:t' k|flKtsf nflu ljleGg la?jf x'sf{pg of] pkof]uL x'G5 . 

-3_ h'g;'s} l;hgdf h'g;'s} 7fpFdf h'g;'s} If]qdf x'g] af]6la?jfx¿ x'sf{pg ;lsG5 . 

k[YjL cfkm}Fdf Pp6f xl/t u[x xf] . xl/t u[xdf /x]sf] sfFr jf Knfl:6ssf] 5fgf / kvfn{n] h:t} 

k[YjLsf] jl/kl/ /x]sf] jfo'd08nn] sfd u5{ . k[YjLsf] jfo'd08ndf gfO6«f]hg / cs;Lhg ;Fu} 

sfa{g8fOcS;fO8, ldy]g, Snf]/f]ˆnf]/f] sfa{g, gfO6«f]hg cS;fO8 \; cflb Uof; /x]sf x'G5g\ .  

;"o{af6 k[YjLdf cfPsf] ljsLs/0fx¿n] w]/} efu jfo'd08n / k[YjLsf] ;txaf6 k/fjt{g eO{ jflx/ 

hfG5 . jfo'k|b"if0fsf sf/0f jfo'd08ndf dfly plNnlvt Uof;x¿sf] dfqf a9\b} hfFbf tL Uof;x¿n] 

k[YjLaf6 k/fjt{g eO{ hfg'kg]{ ljls/0f -tfk_ s]xL efu ;f];]/ lnG5g\ / k[YjLsf] tfkj|md j[l4  

u5{g\ . o;/L xl/t u[x Uof;sf] sf/0f k[YjLsf] tfkj|mddf j[l4 x'g] k|lj|mofnfO{ xl/t u[x k|efj 

(Green House Effect) elgG5 .  

k[YjLdf s]xL dfqfdf xl/t u[x  k|efj x'g cfjZos 5 . k[YjLnfO{ 3]/]/ /x]sf] jfo'd08nn] ;"o{sf] tfk 

;f];]/ ;l~rt ug]{ x'gfn] /ftdf k[YjLsf] tfkj|md Hofbf 36\g kfpFb}g . cGoyf /ftdf k[YjLsf] 
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tfkj|md36]/ hLjx¿sf] cl:tTj d]l6g ;SYof] . t/ oxL xl/t u[x  k|efj Hofbf ePdf o;n] 

jftfj/0fdf y'k|} gsf/fTds c;/ kfg{'sf ;fy} hLjx¿sf] cl:tTjdf ;d]t ;ª\s6 lgDTofpF5 . 

;"o{sf] ljlss/0f -tfk_ ;f];]/ k[YjLsf] ;txsf] tfkj|md j[l4 ug{ e"ldsf v]Ng] sfa{g8fOcS;fO8, 

ldy]g, Snf]/f]ˆnf]/f] sfa{g, gfO6«f]hgsf cS;fO8 \; cflbnfO{ xl/t u[x Uof; (Green house gases) 

elgG5 . xl/t u[x Uof;x¿ dWo] xl/t u[x c;/ lgdf{0fdf sfa{g8fOcS;fO8n] 57 %, Snf]/f]ˆnf]/f]n] 

25 %, ldy]gn] 12 % / gfO6«; cS;fO8n] 6 % sf] of]ubfg lbG5g\ eGg] s'/f j}1flgs 

cWoogcg';f/ k'li6 ePsf] 5 . jfo' k|b"if0fsf sf/0f jfo'd08ndf xl/t u[x Uof;x¿sf] dfqf a9\b} 

hfFbf k[YjLsf] cf};t tfkj|mddf pNn]vgLo j[l4 x'G5 . o;nfO{ Unf]an jfld{ª (Global warming) 

elgG5 . o;/L k[YjLsf] tfkj|mddf x'g] j[l4n] y'k|} jftfj/0fLo ;d:ofx¿ lgDTofpF5 . Unf]an 

jfld{ªsf sf/0f cfpg] ;d:of lgDg adf]lhd 5g\ . 

-s_ o;n] w|'jLo v08df /x]sf] a/km kUng d2t u5{ . To;sf] kmn:j¿k ;d'b|sf] ;tx dfly  

cfpF5 . o;n] ubf{ ;d'b| lsgf/sf efux¿df af9L k:b5 . cyf{t\ tL efu j|mdzM ;d'b|df 8\'Ag 

k'U5g\ . 

-v_ k[YjLsf] tfkj|md j[l4n] nfdv'6\6] / ls/f -lemFuf_ x¿sf] c;/ w]/} prfO;Dd cfOk'Ub5 . 

-u_ o;n] k[YjLsf] xfjfkfgLdf kl/jt{g NofpF5 . jiff{sf] no / hnrj|m k|efljt x'G5 . 

-3_ tfkj|md kl/jt{gn] la?jf nufpg] / cgh kfSg] ;do ablnG5 . ;fy} la?jf tyf cgfh 

pTkfbg If]qx¿ ;b{5g\ .  

-ª_ o;n] kfl/l:ylts k4ltdf gsf/fTds c;/ kf5{ . kmn:j¿k h}ljs ljljwtf ;ª\s6u|:t x'G5 .  

-r_  k[YjLsf] tfkj|md a9\gfn] hLjhGt' tyf la?jfdf nfUg] /f]u, ls/fx¿sf] j[l4 x'G5 . 

xl/t u[x k|efjnfO{ sd ug{ j}1flgsx¿ k|oTg/t 5g\ . o;sf nflu xl/t u[x Uof;x¿sf] pTkfbg 

/f]sL xfd|f Jojxf/x¿ jftfj/0fd}qL x'g h?/L 5 . xl/ u[x k|efjsf] vt/f /f]Sg lgDg sfo{x¿ ug{ 

;lsG5 .  

-s_ h}ljs cjz]if pmhf{sf] pkof]u 36fpg]  

-v_ lu|g xfp; Uof;sf] pTkfbgdf /f]s nufpg]  

-u_ k|b"if0fo'St pmhf{ -;f}o{ pmhf{, jfo' pmhf{, ljB't\_ cflbsf] k|of]u a9fpg]  

-3_ hª\un ljgfz /f]Sg]  

-ª_ vfgL tyf hª\un dfl;Psf :yfgdf j[Iff/f]k0f ug{] 
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cDn jiff{ (Acid Rain) 

tkfO{Fn] lvPsf] wft' tyf kTy/ d"lt{x¿ b]Vg'ePsf] 5 < o:tf 

d"lt{x¿ s;/L lvOPsf xf]nfg\ < of] ;d:ofsf] sf/ss] xf]nf < 

o;sf] d"n sf/s cDn jiff{ xf] . snsf/vfgfx¿n] jfo'd08ndf 

ljleGg vfnsf Uof;x¿ kmfNb5g\ . sf/vfgfaf6 ;Nkm/ 

8fOcS;fO8, sfa{g8fOcS;fO8, sfa{gdf]gf]S;fO8,gfO6«f]hgsf 

cS;fO8\; h:tf xflgsf/s Uof;x¿ lg:sG5g\ . snsf/vfgaf6 

lg:sg] o:tf xflgsf/s Uof;x¿nfO{ cf}Bf]lus Uof; elgG5 . oL 

Uof;x¿n] y'k|} jftfj/0fLo c;/x¿ k}bf u5{g\ . ltg} c;/x¿dWo] 

cDn jiff{ klg Ps xf] . 

ha k|b"lift jfo'df /x]sf ;Nkm/8fOcS;fO8, gfO6«; cS;fO8, gfOl6«s cS;fO8, sfa{g8fOcS;fO8 

h:tf Uof;x¿ jiff{sf] kfgLdf ldl;G5g\ ltgn] ;Nˆo'l/s cDn, gfOl6«s cDn, sfa{lgs cDn h:tf 

cDnx¿ agfpF5g\ . ha tL cDn-/;fog_x¿ jiff{sf] kfgL;Fu} hldgdf v:5g\ To;nfO{ cDn jiff{ 

elgG5 .  

(a)  2SO2+O2—— 2SO3 

 SO3+H2O—— H2SO4 

(b)  2NO+O2—— 2NO2 

 4NO2+O2+2H2O—— 4HNO3  

 CO2+H2O—— H2CO3 

jfo' k|b"if0fsf sf/0f jiff{sf] kfgLdf ;Nˆo'l/s cDn, gfOl6«s cDn, sfa{lgs cDn h:tf cDnx¿ 

ldl;P/ v:g'nfO{ cDn jiff{ (Acid rain) elgG5 . of] kbfjnL ;g\ !*%@ df :sl6; /;fogzf:qL 

/f]j6{ cª\u; l:dyn] k|of]udf NofPsf x'g\ . 

pBf]u, snsf/vfgfaf6 pTkfbg x'g] ;Nkm/ 8fOcS;fO8, gfO6«; / gfOl6«s cS;fO8, 

sfa{g8fOcS;fO8 h:tf Uof; g} cDn jiff{sf d'Vo sf/0f x'g\ . 

c;/ 

cDn jiff{ jftfj/0fLo -jfo'_ k|b"if0fsf] 3fts glthf xf] . o;af6 lgDgadf]lhd c;/x¿ kb{5g\ . 

lrq !^=$ cDn jiff{n] lvPsf] 
zflns 
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-s_ o;n] wft' tyf 9'ª\ufaf6 ag]sf :df/s, ejg, d"lt{ cflbnfO{ gi6 u5{ . ef/tsf] cfu/f l:yt 

tfh dxn ;d]t cDn jiff{sf] c;/af6 k|efljt 5 . 

-v_ cDn jiff{n] df6f]sf] cDnLokg a9fO lbG5 . o;n] df6f]sf] pTkfbsTjdf k|lts'n c;/ u5{ . 

-u_ jiff{df cfPsf] cDn vf]nf, gbL / tfndf k'U5 . o;af6 ToxfFsf] kfl/l:ylts k4ltdf k|lts"n 

k|efj kb{5 .  

-3_ of] v]tLkftL, la?jf / hgfj/sf nflu xflgsf/s 5 . 

lgoGq0fsf pkfo 

cDn jiff{ jfo'k|b"if0fs} kl/0ffd xf] . To;}n] cDn jiff{ sd ug{ lgDg pkfox¿ ckgfpg ;lsG5 .  

-s_ OGwgsf] ¿kdf sf]Onf / k]6«f]lnod kbfy{nfO{ 36fpg]  

-v_  sf]Onf / OGwgsf] ;f6f] pmhf{sf] ¿kdf ;f}o{ phf{ tyf ljB't\sf] k|of]u a9fpg]  

-u_ hª\un ljgfz /f]Sg] / j[If/f]k0f ug{] 

hfgL /fvf}F M Unf]an jfld{ªsf sf/0f lat]sf] 100 jif{df ;d'b|sf] ;tx 7 OGrn] a9]sf] 5 . of] j[l¢ 

ljutsf] 2000 jif{sf] cjlw a/fa/ x'g cfpF5 . 

zAbfy{÷zAbfjnL 

8«fO cfO;  M 7f]; cj:yfsf] sfa{g8fOcS;fO8 

:n]S8 nfOd  M SoflN;od xfO8«f]S;fO8 

lSjs nfOd  M SoflN;od cS;fO8 

cDn jiff{  M jiff{sf] kfgLdf cDn ldl;P/ emg'{  

xl/t u[x  M  ljz]if jftfj/0f lgdf{0f u/L ckm l;hg la?jf pdfg]{ / x'sf{pg] sfFrsf] 3/ 

cEof; 

o; kf7df tkfO{FFn] s] s] s'/f l;Sg ;Sg'eof] < cEof; ug'{xf];\ M 

1. ;xL pQ/df uf]nf 3]/f nufpg'xf];\ M 

 -s_ k|of]uzfnfdf sfa{g8fOcS;fO8 agfpg tnsf dWo] s'g /;fog k|of]u ul/G5 < 

  (i) NH3 / HCl   (ii) NH4Cl / Ca(OH)2  

  (iii) CaCO3 / HCl   (iv) CaCO3 / NaCl  
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 -v_ SoflN;od sfaf{]g]6nfO{ ttfpFbf s'g s'g pTkflbt kbfy{ aGb5g\ < 

  (i) CaO / CO2   (ii) CaC / O2   

  (iii) Ca / CO2   (iv) Ca , O / C 

 -u_ Pdf]lgofsf] cf}Bf]lus pTkfbgdf xfO8«f]hg / gfO6«f]hgnfO{ s'g cg'kftdf ld;fOG5 < 

  (i) 3:1  (ii) 2:1  (iii) 1:1   (iv) 3:2 

 -3_ x]a/ ljlwdf pTk|]/ssf] ¿kdf s] k|of]u x'G5 < 

  (i) tfdf   (ii) DofUg]l;od   

  (iii) sk/   (iv) kmnfd 

 -ª_ tnsf dWo] s'g Uof;n] xl/t u[x  k|efj ub{}g < 

  (i) sfa{g8fOcS;fO8  (ii) ldy]g  

  (iii) clS;hg   (iv) Snf]/f]nf]/f] sfa{g 

2. km/s n]Vg'xf];\ M 

 -s_ sfa{g8fOcS;fO8 Uof; / Pdf]lgod Uof; 

 -v_ sfa{g8fOcS;fO8sf] pTkfbg / Pdf]lgofsf] pTkfbg 

3. lgDg k|Zgx¿sf] hjfkm n]Vg'xf];\ M 

 -s_ k|of]uzfnfdf sfa{g8fOcS;fO8 Uof; tof/ ug{] ljlwsf] ;kmf gfdfª\lst lrq n]Vg'xf];\ . 

 -v_ k|of]uzfnfdf sfa{g8fOcS;fO8 Uof; tof/ ubf{ r'g9'ª\uf / xfO8«f]Snf]l/s cDnlar x'g] 

  /f;folgs k|ltlj|mofsf] ;Gt'lnt ;dLs/0f n]Vg'xf];\ . 

 -u_ sfa{g8fOcS;fO8 Uof;sf # cf]6f ef}lts u'0fx¿ n]Vg'xf];\ . 

 -3_ sfa{g8fOcS;fO8 Uof;sf s'g} # cf]6f /f;folgs u'0fx¿ n]Vg'xf];\ . 

  -ª_sfa{g8fOcS;fO8 Uof;sf $ cf]6f pkof]lutf n]Vg'xf];\ . 

 -r_  8«fO cfO; s]nfO{ elgG5 < o;sf] pkof]lutf n]Vg'xf];\ . 

 -5_  k|of]uzfnfdf Pdf]lgof Uof; agfpg] ljlwsf] ;kmf / gfdflÍt lrq n]Vg'xf];\ . 

 -h_  Pdf]lgod Snf]/fO8 / SoflN;od xfO8«f]S;fO8lar x'g] /f;folgs k|ltlj|mofsf] ;Gt'lnt  

  ;dLs/0f n]Vg'xf];\ . 

 -em_  Pdf]lgof Uof;sf # cf]6f ef}lts u'0fx¿ n]Vg'xf];\ . 
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 -`_  Pdf]lgof Uof;sf # cf]6f/f;folgs u'0fx¿ n]Vg'xf];\ . 

 -6_  Pdf]lgof Uof;sf $ cf]6fpkof]lutf n]Vg'xf];\ . 

 -7_  sfa{g8fOcS;fO8 Uof;nfO{ Pp6f efF8f]af6 csf{] efF8f]df vGofpg ;lsG5 . lsg xf]nf < 

 -8_  xl/t u[x k|efj s]nfO{ elgG5 < o;sf sf/0f / c;/x¿ n]Vg'xf];\ .  

 -9_  cDnjiff{ eg]sf] s] xf] < o;sf k|efjx¿ pNn]v ug{'xf];\ . 

4. sf/0f lbg'xf];\ M 

 -s_ Pdf]lgof Uof;nfO{ kfgL ePsf] Uof;hf/df hDdf ul/Fb}g . 

 -v_ sfa{g8fOcS;fO8 Uof; cfuf] lgefpg k|of]u x'G5 . 

 -u_ Pdf]lgof Uof;n] leh]sf] /ftf] ln6d;nfO{ lgnf] /ªdf abN5 . 

 -3_ r'g kfgLdf sfa{g8fOcS;fO8 k7fpFbf r'gkfgL b"lwnf] aGb5 . 

 -ª_ r'gkfgLdf sfa{g8fOcS;fO8 k7fpFbf ;'?df r'gkfgL b"lwnf] x'G5 t/ w]/}j]/ sfa{g8fO 

cS;fO8 k7f/xFbf r'gkfgLsf] b'lwnf]kgf x/fP/ hfG5 . 

 -r_  sfa{g8fOcS;fO8 el/Psf] a]n'g cfsfzdf p8\b}g . 

 -5_  uf9f xfO8«f]Snf]l/s cDndf 8'afPsf] Unf; /8nfO{ Pdf]lgof Uof; el/Psf] hf/sf] d'vdf 

n}hfFbf ;]tf] afSnf] w'jfF b]vfk5{ . 

5. tnsf] lrq x]/L ;f]lwPsf k|Zgx¿sf] hjfkm lbg'xf];\ M 

 

 -s_ lrqdf s'g Uof; agfOFb}5 < 

 -v_ Tof] Uof;nfO{ kfgLdf k7fpFbf s] x'G5 < ;dLs/0f;lxt n]Vg'xf];\ . 

 -u_ Tof] Uof;sf @ cf]6f pkof]lutf n]Vg'xf];\ . 

lkmsf HCl 

dfa{nsf 6'qmf 

UofF; 
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6. lrqdf k|of]uzfnfdf Pdf]lgof Uof; agfpg] ljlw b]vfOPsf] 5 . To;sf] cfwf/df ;f]lwPsf 

 k|Zgx¿sf] hjfkm lbg'xf];\ . 

 

 -s_ k|ltlj|mof/t /;fogsf] gfd / c0f';"q n]Vg'xf];\ . 

 -v_ nfOd 6fj/ lsg k|of]u ul/Psf] xf]nf < 

 -u_ Tof] Uof;sf @ cf]6fpkof]lutf n]Vg'xf];\ . 

7. s] x'G5 < ;dLs/0f;lxt n]Vg'xf];\ M 

 -s_ r'g9'ª\ufsf 6'j|mfx¿ lkmsf xfO8«f]Snf]l/s cDndf xfNbf  

 -v_ Pdf]lgod Snf]/fO8 / SoflN;od xfO8«f]S;fO8sf] ld>0fnfO{ ttfpFbf  

 -u_ r'gkfgLdf Ps}l5g sfa{g8fOcS;fO8 Uof; k7fpFbf  

 -3_ Pdf]lgof Uof;nfO{ kfgLdf k7fpFbf  

kl/of]hgf sfo{ 

!=  Pp6f af]6ndf r'gkfgL lng'xf];\ / Pp6f ;fgf] kfOk rf]a]/ lj:tf/} km'Sg'xf];\ . s] x'G5 < 

5nkmn u/L lgisif{ lgsfNg'xf];\ . 

@= cnu cnu rf6{ k]k/df sfa{g8fOcS;fO8 / Pdf]lgof Uof;sf] k|of]uzfnf ljlwsf] gfdfª \lst 

lrq agfP/ l8:Kn] af]8{df 6fF:g'xf];\ . 

#= ;f]8f jf6/sf] af]6n NofP/ To;sf] lasf{] vf]Ng'xf];\ . s] x'G5 < To;sf] sf/0f s] xf]nf < 

5nkmn u/L lgisif{ n]Vg'xf];\ . 

 

 

k|ltlj|mof/t kbfy{ 

nfOd 6fj/ 

Pdf]lgof 
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kl/ro 

tkfO{FFsf] 3/df s] s:tf j:t'x¿ 5g\ < tL s'g s'g kbfy{af6 ag]sf 5g\ <tkfO{FFsf 3/df k|of]u ePsf 

efF8fs'F8f s]af6 ag]sf 5g\ < xltof/ s]af6 ag]sf 5g\ < u/uxgf s]af6 ag]sf 5g\ < efF8fs'F8f, 

u/uxgf, xftxltof/ k|foM ;a} wft'af6 ag]sf x'G5g\ . To;}u/L s[lif cf}hf/, oftfoftsf ;fwgx¿ 

klg wft'af6} ag]sf 5g\ . xfd|f jl/kl/ /x]sf tŒjx¿nfO{ wft', cwft' / cw{wft' u/L tLg ;d"xdf  

afFl8G5 . o; kf7df xfdL wft', cwft' / cw{wft'sf u'0fx¿ tyf s]xL wft'sf af/]df cWoog u5f}{F . 

wft' / ltgsf u'0fx¿ 

lk6]/ 8Nnf] jf r]K6f] kfg{ ;lsg] tyf tfk / ljB't\sf ;'rfns tŒjx¿nfO{ wft' elgG5 .k|fs[lts 

tŒjdf wft'x¿sf] pkl:ylt 75 % eGbf a9L 5 . P]n'ldlgod, kmnfd, tfdf, ;'g, rfFbL, kf/f] cflb 

wft'sf pbfx/0fx¿ x'g\ . 

wft'sf u'0fx¿ 

1. wft'x¿ s8f x'G5g\ . logLx¿nfO{ ;lhn} 6'j|mf ug{ ;lsFb}g .  

2. wft'sf] 6lNsg] u'0f x'G5 . To; u'0fnfO{ wft'hGo 6ns (Metallic lustre) elgG5 . 

3. wft'nfO{ lk6]/ 8Nnf] jf r]K6f] agfpg ;lsG5 . wft'sf] o; u'0fnfO{ kftf agfpg ;lsg] u'0f 

(Malleability) elgG5 . oxL sf/0f wft', efF8fs'F8f agfpg k|of]u x'G5 . 

wft'x¿ (Metals) 

ljlzi6 p2]Zo (Specific Objectives) 

o; kf7sf] cGTodf lzIffyL{x¿ lgDg s'/fdf ;Ifd x'g'x'g]5 M 

-s_  wft', cwft' / ldl>t wft'sf] kl/efiff atfpg 

-v_  wft', cwft' / ldl>t wft'sf] u'0fx¿ atfpg 

-u_  kmnfd, Pn'ldlgod, tfdf, rfFbLsf pkof]lutf atfpg   

-3_ wft' k|zf]wgsf] dfOlgª, u|flG8ª, s;G6«];g, :d]lN6ª, /f]l:6ª / On]S6«f]l/kmfOlgªaf/] 

atfpg  

 

kf7 

!& 
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4. wft'nfO{ tfg]/ nfdf] tf/ agfpg ;lsG5 . wft'sf] tf/ agfpg ;lsg] u'0fnfO{ 8lS6ln6L 

(Ductility) elgG5 . wft'df /x]sf] oxL u'0fn] ubf{ tfdf, Pn'ldlgod cflbaf6 ljB't\ k|;f/0f 

nfOgdf k|of]u x'g] tf/ agfOG5 . 

5. wft'x¿ tfk tyf ljB't\sf] ;'rfns x'G5g\ . 

6. wft'sf] kUng] / pDng] tfkj|md pRr x'G5 . 

7. wft'sf] 3gTj a9L x'G5 . 

8. wft'nfO{ lxsf{pFbf l6ªl6ª cfjfh cfpF5 . o; u'0fnfO{ ;f]gf]/; (Sonorus) elgG5 . 

9. wft'nfO{ xfjfdf afNbf wft' cS;fO8 aG5g\ . o:tf wft' cS;fO8x¿ Iff/Lo x'G5g\ . 

2Mg + O2––––––– 2MgO 

2Al + 3O2––––––– Al2O3 

10. wft'n] cDn k|ltlj|mof u/L nj0f agfpF5g\ .  

 Zn + 2HCl ––––––– ZnCl2 + H2 

 Mg + H2SO4––––––– MgSO4 + H2 

11. wft'n] x]nf]hg;Fu k|ltlj|mof u/L x]nfO8 agfpF5g\ . 

 2Na + Cl2––––––– 2NaCl 

ljrf/0fLo k|Zg M lsg 306L agfpg wft'sf] kftf k|of]u x'G5 < 

wft'n] tLvf] cfjfh lgsfN5 . To;}n] 306L agfpg wft'sf] kftf k|of]u ul/G5 . 

lj|mofsnfk–17.1 

Pp6f wft'sf] 6'j|mf lng'xf];\ . To;sf] 6ns, ef}lts cj:yf, s8fkg, Doflnofljln6L, 8lS6ln6L, 

;'rfns x'g] u'0fx¿ k/LIf0f ug{'xf];\ . 

cwft' / ltgsf u'0f 

lk6]/ 8Nnf] jf r]K6f] ug{ g;lsg] tyf tfk / ljB't\sf s'rfns tŒjx¿nfO{ cwft' (Non-

metals)elgG5 . ;Nkm/, clS;hg, a|f]ldg, cfof]l8g cflb cwft' x'g\ . 

cwft'sf u'0fx¿ lgDgadf]lhd 5g\ M  

1. sf]7fsf] tfkj|mddf cwft'x¿nfO{ tLgcf]6} cj:yfdf kfOG5 . pbfx/0fsf nflu7f]; (cfof]l8g_, 

 t/n (a|f]ldg_,Uof; (cfu{g_ lng ;lsG5 . 

tfk 

tfk 
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2. cwft'df DoflnPlaln6L / 8lS6ln6L h:tf u'0f x'Fb}gg\ . ltgLx¿ lxsf{pFbf 6'lj|mg] vfnsf 

(brittle) x'G5g\ . 

3. cwft'x¿ tfk ljB't\sf] s'rfns x'G5g\ . 

4. ;fdfGotof ltgsf] kUng] / pDng] tfkj|md sd x'G5 . 

5. cwft'df 6ns x'Fb}g . 

6. ltgLx¿df ;f]gf]/; -lxsf{pFbf l6ªl6ª cfjfh cfpg]_ u'0f x'Fb}g . 

7. cwft'sf] 3gTj sd x'G5 . 

8. cwft'nfO{ clS;hg;Fu ttfpFbf cS;fO8 agfpF5 . oL cS;fO8 cDnLo x'G5g\ . 

 C + O2––––––– CO2 

 S + O2––––––– SO2 

9. cwft'sf] cDn;Fu k|ltlj|mof u/]/ xfO8«f]hg lj:yfkg ug{ ;Sb}gg\ . 

10. cwft'n] x]nf]hg;Fu k|ltlj|mof u/]/ x]nfO8\; agfpF5g\ . 

 H2 + Cl2––––––– 2HCl 

 H2 + Br2––––––– 2HBr 

lj|mofsnfk–17.2 

Pp6f uGwssf] 6'j|mf lnP/ To;sf u'0fx¿ cWoog ug{'xf];\ . u'0fsf] cfwf/df To;nfO{ cwft' k|dfl0ft 

ug{'xf];\ . 

cw{wft' / ltgsf u'0fx¿ 

wft' / cwft' b'j}sf u'0f b]vfpg] tŒjx¿nfO{ cw{wft' (Metalloids) elgG5 . l;lnsg, hdf{lgod, 

cf;]{lgs, PlG6df]gL cflb cw{wft' x'g\ . cw{wft'sf u'0fx¿ lgDgadf]lhd 5g\ M  

1. cw{wft'x¿ DoflnPan / 8S6fOn x'Fb}gg\ . 

2. ltgLx¿df wft'hGo 6ns (Metallic lustre) kfOG5 . 

3. ltgLx¿ tfk / ljB't\sf sdhf]/ rfns x'g\ . 

vlgh / wfp (Minerals and Ores) 

wft'x¿ k|s[lqdf g} kfOG5g\ . k|s[lqdf wft'x¿ b'O{ cj:yfdf kfOG5g\ . tL x'g\– :jtGq cj:yf (Free 

state) / of}lussf] cj:yf (Combined state) 
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h'g wft' k|s[lqdf wft's} cj:yfdf kfOG5 To;nfO{ :jtGq cj:yf (Nature or free state) elgG5 . 

;fdfGotM kfgL, clS;hg, sfa{g8fOcS;fO8n] c;/ gug{] wft'x¿ :jtGq cj:yfdf kfOG5g\ . 

;'gnfO{ kfgL, clS;hg, sfa{g8fOcS;fO8n] c;/ ub{}g . To;}n] ;'g k|s[lqdf anf}6] df6f]df :jtGq 

cj:yfdf kfOG5 . vf]nfx¿df afn'jf rfn]/ ;'g vf]h]sf] tkfO{Fn] b]Vg'ePs} xf]nf . ;'gsf] oxL 

Go"glj|mofzLntfsf sf/0f anf}6] df6f]df :jtGq cj:yfdf kfOG5 .  

kfgL, clS;hg, sfa{g8fOcS;fO8n] c;/ ug{] wft'x¿ of}lus (Combined) cj:yfdf kfOG5g\ . 

wft'x¿ ;fdfGotM ljleGg cwft'x¿;Fu ;+of]hg eP/ /x]sf x'G5g\ . h'g wft'x¿ of}lussf] ¿kdf 

ljleGg tŒjx¿;Fu ;+of]lht eP/ /x]sf x'G5g\ ltgnfO{ vlgh (Minerals) elgG5 . k[YjLsf] ue{df 

k|fs[lts ¿kdf /x]sf ;a} kbfy{x¿nfO{ vlgh elgG5 . wft'sf vlghx¿ cS;fO8\;, ;NkmfO8\;, 

sfaf{]g]6\;, x]nfO8\;, gfO6«];, ;Nkm]6\;, l;lns]6\;, km:km]6\; cflb ¿kdf /x]sf x'G5g\ .  

wft'sf ;a} vlghx¿ Wfft' k|zf]wgsf nflu pkof]uL x'Fb}gg\ . h'g vlghaf6 wft'nfO{ k|zf]wg ug{ 

cfly{s ¿kn] pkof]uL / nfesf/L x'G5, tL vlghnfO{ wfp (Ores) elgG5 . cyf{t\ wfpx¿ klg 

wft'sf vlgh g} x'g\ h;af6 wft' lgsfNg nfebfoL x'G5 . o;}n] ;a} wfpx¿ vlgh x'g\ t/ ;a} 

vlghx¿ wfp xf]Ogg\ . pbfx/0fsf nflu Pn'ldlgodsf vlghnfO{ lng ;lsG5 . k|s[lqdf 

Pn'ldlgod wft' s|f]nfO8 (Kryolite), km]N;kf/ (Felspar), aS;fO6 (Bauxite) h:tf vlghsf] 

¿kdf kfOG5 . t/ tL ;a} vlghaf6 cfly{s kmfObf x'g] u/L Pn'ldlgod k|zf]wg u/L lgsfNg 

;lsFb}g . tL dWo] aS;fO6 gfdsf] vlghaf6 Pn'ldlgod k|zf]wg u/L lgsflnG5 . To;}n] aS;fO6 

gfdsf] vlgh Pn'ldlgodsf] wfp (Ore) xf] . tnsf] tflnsfdf s]xL wft'sf] gfd, vlgh / wfpnfO{ 

;"rLs[t ul/Psf] 5 . of] tflnsf cWoog ug'{xf];\ . 

qm=;= wft'sf] gfd vlghx¿ wfpx¿ 

!= kmnfd x]df6fO6, DofUg]6fO6, ;fN8]6fO6, cfO/g kfO6fO6 x]df6fO6 / DofUg]6fO6 

@= tfdf sk/ kfO6fO6, dfnfkfO6, So'k|fO6, sk/ UnfG; sk/kfO6fO6 

#= lhª\s lhª\s An]G8, SofnfdfOg, lhG;fO6, ˆNoflGsngfO6 lhª\s An]G8 

s]xL dxŒjk"0f{ wft'x¿ 

kmnfd, Pn'ldlgod, tfdf, rfFbL / ;'g b}lgs hLjgdf cTolws k|of]u x'g] wft'x¿ x'g\ . tL 

wft'x¿af/] 5f]6f] rrf{ oxfF ul/G5 . 
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-s_ P]n'ldlgod (Aluminium) 

kl/ro M of] wft' H.C. Oersted n] kQf nufPsf x'g\ . P]n'ldlgod k[YjLsf] j|m:6 (Crust) df 

k|z:t dfqfdf kfOg] wft' xf] . o;sf] kf/dfl0fs ;ª\Vof !# / kf/dfl0fs ef/ @& xf] . o;sf] 

;ª\s]t Al xf] . 

;]n K L M 

On]S6«f]g ;ª\Vof 2` 8 3 

On]S6«f]g ljGof; 152 2522p6 3523P1 

of] tŒj k]l/of]l8s 6]a'nsf] u|'k IIIA df k5{ . k]l/of]l8s 6]ansf] 3p–block df kg{] of] tŒjsf] 

;+o'Hotf 3 xf] . o;n] Al3+
cfof]g lbG5 . 

 k|fKotf / wfp 

P]n'ldlgod ;]tf] /ªsf] xn'sf wft' xf] . k|s[lqdf of] wft' :jtGq cj:yfdf kfOFb}g . of] 

of}lussf] ¿kdf /x]sf] kfOG5 . aS;fO6 (Al2O3. 2H2O), km]N:kf/ (KAlSO3.O8), sfof]lng 

(Al2Si2O7. 2H2O), sf]?G8d (Al2O3), sfof{]nfO6 (Na3AlF6) cflbP]n'ldlgodsf wfpx¿  

x'g\ . 

 pkof]lutf 

!=  of] wft' efF8fs'F8f, ljB'tLo ;fdu|L tyf lgdf{0f ;fdu|L agfpg k|of]u x'G5 . 

@=  xn'sf ePsfn] P]n'ldlgodsf] k|of]u xjfO{hxfhsf] lgdf{0fdf x'G5 . 

#=  l;Ssf, tSdf, zflnsx¿ agfpg k|of]u x'G5 . 

$=  P]n'ldlgodsf] kftnf] kftf ljleGg k|sf/sf ;fdfgx¿ -cf}ifwL, rsn]6, kmf]6f]u|flkms, 

lkmNd_ a]g{ k|of]u ul/G5 . 

%=  o;sf] w'nf] ld;fP/ /ª agfOG5 .  

^=  P]n'ldlgod hxfh, uf8L, 8'ª\ufx¿ cflb agfpg k|of]u x'G5 . 

&=  of] wft' ldl>t wft' agfpg k|of]u x'G5 . h:t} M clNgsf] (Al + Ni + CO), 8\o/fn'ldg  

 (Al + Cu) 
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-v_ kmnfd (Iron) 

kl/ro M kmnfd k|frLgsfnb]lv k|of]udf cfPsf] wft' xf] . of] k[YjLsf] qm:6df k|z:t dfqfdf 

kfOG5 . o;sf] ;ª\s]t Fe xf] . o;sf] kf/df0fljs ;ª\Vof 26 / kf/df0fljs ef/ 56 xf] . 

;]n K L M N 

On]S6«f]g ;ª\Vof 2 8 14 2 

On]S6«f]g ljGof; 1s2 2s22p6 3s23p63d6 4s2 

kmnfdnfO{ k]l/of]l8s 6]andf VIIIA /flvPsf] 5 . of] lkl/o8 4th
sf] d- Ansdf k5{ . o;sf] 

;+o'Hotf 2 / 3 x'G5 . o;n] Fe2+
/ Fe3+

 cfof]g agfpF5 . 

 k|fKotf / wfpx¿ 

kmnfd v}/f] v/fgL /ªsf] 6nsbf/ wft' xf] . k|s[lqdf kmnfd of}lussf] ¿kdf k|z:t kfOG5 . 

of] hLljt j:t'sf] z/L/df ;d]t kfOG5 . dflg;sf] /utsf] x]df]Unf]lagdf kmnfd x'G5 . 

x]df6fO6 (Fe2O3), DofUg]6fO6 (Fe3O4), cfO/g kfO6fO6 (FeS2), l;8]/fO6 (FeCO3) 

kmnfdsf wfpx¿ x'g\ . x]df6fO6 kmnfdsf] dfqf ;a}eGbf a9L ePsf] wfp xf] . o; wfpdf 

sl/a 72.5 % kmnfd x'G5 . of] wfpaf6} kmnfd pTkfbg ul/G5 lsgeg] k[YjLdf of] k|z:t 

kfOG5 . 

kmnfdsf] pkof]lutf 

1.= uf8Lx¿ /]nsf] k6\6L -lnu_, hxfh, kfOk /8 cflb agfpg k|of]u x'G5 . 

2.  xftxltof/, s[lif cf}hf/ tyf efF8fs'F8f agfpg k|of]u x'G5 . 

3.  l:6n pTkfbgdf k|of]u x'G5 . 

4.  o;nfO{ lsnf, g6af]N6 cflb agfpg k|of]u ul/G5 . 

5. kmnfd pTk|]/ssf] ¿kdf k|of]u x'G5 . 

6. zflns, k'n cflb agfpg k|of]u x'G5 . 

-u_ tfdf (Copper) 

kl/ro M tfdf k/fk"j{sfnb]lv k|of]udf /x]sf] wft' xf] . o;sf] Nofl6g gfd So'k|d (Cuprum) xf] / 

o;}af6 o;sf] ;ª\s]t'Cu' /flvPsf] xf] . o;sf] kf/df0fljs ;ª\Vof 29 / kf/df0fljs ef/ 64 

5 . 
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;]n K L M N 

On]S6«f]g ;ª\Vof 2 8 8 + 10 1 

On]S6«f]g ljGof; 1s2 2s22p6 3s23p63d10 4s1 

of] wft' k]l/of]l8s 6]a'nsf] u|'k IB df k5{ . of] 4th
lkl/o8df kg{] d- Ans tŒj xf] . o;sf] 

;+o'Hotf 1 / 2 x'G5 . To;}n] o;n] Cu+
/ Cu++

 cfof]g agfpF5 .  

 k|fKotf / wfp 

tfdf df;'h:t} /ftf] /ªsf] wft' xf] . of] tfk / ljB't\sf] c;n rfns xf] . tfdf k|s[lqdf z'4 

cj:yf tyf of}lus cj:yfdf /x]sf] 5 . rfNsf]kfO/fO6 (CuFeS2), rfNsf];fO6 (Cu2S), 

So'k|fO6 (Cu2O, sf]e]nfO6 (CuS) cflb tfdfsf wfpx¿ x'g\ . of] wft' k|foM sk/ kfO6fO6af6 

pTkfbg ul/G5 .  

pkof]lutf 

!=  ljB't\ tf/ / ljB'tLo pks/0f agfpg k|of]u x'G5 . 

@=  of] 3/fo;L efF8fs'F8f agfpg k|of]u x'G5 . 

#=  of] wft' k};f, kbs, uxgf / ;hfj6sf ;fdfgx¿ agfpg k|of]u x'G5 . 

$=  of] wft' sL6gfzs cf}ifwL, 8fO / lkud]G6 agfpg k|of]u x'G5 . 

%=  ldl>t wft' agfpg k|of]u x'G5 . h:t} M sfF;, tfdf cflb 

  lk:6n -tfdf ± h:tf_, sfF; -tfdf ± l6g_ cflb . 

-3_ rfFbL (Silver) 

kl/ro M rfFbLsf] Nofl6g gfd ch{]G6d (Argentum) xf] . To;}n] o;sf] ;ª\s]t 'Ag' xf] . 

o;sf] kf/df0fljs gDa/ 47 / kf/df0fljs ef/ 108 xf] . 

;]n K L M N O 

On]S6«f]g ;ª\Vof 2 8 18  18 1 

On]S6«f]g ljGof; 1s2 2s22p6 3s23p63d10 4s14p64d10 5s1 
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of] k]l/of]l8s 6]a'nsf] u|'k IB df k5{ . of] 5th
lkl/o8df /x]sf] 4d- Ans tŒj xf] . o;sf] 

;+o'Hotf 1 x'G5 / o;n] Ag+
cfof]g agfpF5 .  

 k|fKotf / wfpx¿ 

rfFbL ;]tf] 6nsbf/ wft' xf] . of] tfk / ljB't\sf] ;a}eGbf /fd|f] ;'rfns xf] . rfFbL k|s[lqdf 

:jtGq cj:yfsf ;fy} ljleGg wfpx¿df klg kfOG5 . ch{]G6fO6 (Ag2S), l;Ne/ sk/ UnfG; 

[(AgCu2)2S], xg{ l;Ne/ (AgCl) cflbrfFbLsf wfpx¿ x'g\ . ch]{G6fO6 rfFbLsf] k|d'v wfp xf] 

h;af6 rfFbL lgsflnG5 . 

pkof]lutf 

1. of] wft' u/uxgf / l;Ssf agfpg k|of]u x'G5 .  

2. o;af6 efF8f, tSdf, ;hfj6sf ;fdfg tyf d"lt{x¿ agfOG5 .  

3. of] P]gfnfO{ 6Nsfpg] (Silvering of mirror) tyf bfFtdf eg{] sfddf k|of]u x'G5 . 

4. cf}iflwx¿ agfpg k|of]u x'G5 . 

5. l;Ne/, a|f]dfO8 kmf]6f]u|fkmLdf k|of]u x'G5 . 

6. >j0f ;fdu|L, 38L tyf SofNs'n]6/sf Aof6«Ldf k|of]u x'G5 . 

7. rfFbLsf] n]kgdf k|of]u x'G5 . 

wft' k|zf]wg ug{] ;fdfGo ljlwx¿ 

s] tkfO{FFn] wft'sf] wfpaf6 wft' k|zf]wg u/]sf] b]Vg'ePsf] 5 <ljleGg vfnsf e§Lx¿df ljleGg 

ljlwåf/f wft'sf] k|zf]wg ul/G5 . wft'sf] wfpaf6 z'4 wft' k|fKt ug{] ljlwnfO{ wft'sf] k|zf]wg 

(Extraction of metal) elgG5 . km/s km/s wft'sf] wfpaf6 wft' lgsfNbf km/s km/s vfnsf ljlw 

/ pks/0fx¿ k|of]u ul/G5g\ . o; kf7df wft' k|zf]wgdf k|of]u x'g] s]xL ljlwx¿sf] 5f]6f] kl/ro 

k|:t't ul/G5 . 

dfOlgª (Mining) 

k[YjLsf] ue{af6 dxŒjk"0f{ vlgh kbfy{ lgsfNg] sfdnfO{ dfOlgª elgG5 . dfOlgªaf6 k|fKt ePsf] 

wfp -vlgh_ df cGo wft', sf]Onf, r'g9'ª\uf, u|fe]n, df6f] cflb ldl;Psf x'g ;S5g\ . jf:tjdf 

clxn];Dd wft'x¿sf @*)) eGbf a9L vlghx¿ klxrfg ePsf 5g\ . tL dWo] sl/a !)) vlgh 

dfq wft' k|zf]wgsf nflu pkof]uL 5g\ cyf{t\ wfpsf] ¿kdf k|of]u x'g ;s]sf 5g\ . 



370 

s'g} klg vlghsf] wfpdf Pp6f dfq kbfy{ /x]sf] x'Fb}g . wfp hlxn] klg yl/yl/sf cgfjZos / sfd 

gnfUg] j:t';Fu ldl;P/ /x]sf] x'G5 . wfp;Fu ldl;P/ /x]sf sfd gnfUg] j:t'nfO{ uGh kbfy{ 

(gangue materials) elgG5 . ;fdfGotof vlghaf6 wfp lgsfNbf wfp / uGh kbfy{ b'j} Ps;fy 

vg]/ lgsflnG5 . 

wfpsf] u|flG8ª (Granding of ore) 

vfgLaf6 lgsflnPsf] wfp 7'nf7'nf6'j|mf / y'k|f]df x'g ;S5g\ . klxn] tL 7'nf6'j|mfx¿nfO{ h j|m;/ 

(Jaw crusher) sf] d2tn] ;;fgf 6'j|mfdf 6'qmØfOG5 . tL ;;fgf 6'j|mfnfO{ an ldn jf u|fOG8/sf] 

d2tn] w'nf]df kl/0ft ul/G5 . wfpaf6 cgfjZos kbfy{ (Gangue matrial) x6fpgsf nflu u|flG8ª 

cfjZos 5 . o; k|lj|mofaf6 wfpnfO{ cufl8sf] k|lj|mofsf nflu pko'St cj:yfdf nluG5 . vfgLaf6 

lgsflnPsf] wfpsf 7'nf7'nf6'j|mfnfO{ ;;fgf 6'j|mf jf w'nf]df abNg] k|lj|mofnfO{ u|fOlG8ª elgG5 . 

 

 

lrq 17.1-s_ h j|m;/ lrq 17.1-v_ an ldn 

sG;G6«];g 

wfpaf6 cgfaZos kbfy{ x6fpg] ljlwnfO{ sG;G6«];g elgG5 . o; k|lj|mofsf nflu ljleGg ljlwx¿ 

k|of]u ul/G5g\ . s'g ljlw k|of]u ug{] eGg] s'/f wfpsf] k|s[lqdf e/ k5{ . w'nf] cj:yfdf nluPsf] 

wfpnfO{ lgDg ljlwx¿af6 sG;G6«];g ul/G5 .  

-s_ u|fle6L ;]k]/];g M olb wfp vlgh cgfjZos kbfy{ eGbf ux|f}+ 5 eg] Uo|fle6L ;]k]/];g ljlw 

ckgfOG5 . o;df w'nf] agfOPsf] wfp kbfy{nfO{ au]sf] kfgLdf k7fOG5 . o;f] ubf{ cgfjZos 

b"lift kbfy{ xn'sf ePsfn] kfgL;Fu au]/ 6f9f k'U5 eg] wfp kbfy{ ToxLF /xG5 . o;sf nflu 

xfO8«f]lns jfl;ª ljNˆn] 6]an (Wilfley table) cflb k|of]u ul/G5 .  
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lrq 17.2-s_ ljNˆn] 6]an lrq 17.2-v_ xf]O8«f]lns jfl;ª 

-v_ DofUg]l6s ;]k/];g M wfpdf cgfjZos cr'DasLo kbfy{ ldl;Psf 5g\ eg] To:tf cgfjZos 

kbfy{ (Gangue matrial) nfO{ r'DasLo wfpaf6 5'6\ofpg DofUg]l6s ;]k/];g ljlw ul/G5 . 

o; ljlwdf w'nf] kfl/Psf] wfpnfO{ DofUg]l6s /f]n/dfly Pp6f k]l6df k7fOG5 . o;f] ubf{ 

DofUg]l6s /f]n/n] cfsif{0f ug{] ePsfn] r'DasLo wfp /f]n/sf] glhs v:5 eg] cgfjZos 

kbfy{x¿ /f]n/af6 6f9f v:5g\ / 5'l6\6G5g\ . of] ljlw k|of]u u/L kmnfd k|zf]wgdf x]df6fO6 

wfpsf] sG;6«];g ul/G5 .  

 

lrq 17.3 DofUg]l6s ;]k/];g 

-u_ k|mf]y ˆnf]6];g ljlw M kfgL / t]ndf leHg] u'0fsf cfwf/df of] ljlwaf6 wfp / cgfjZos 

kbfy{ 5'6\ofOG5 . of] ljlw o:tf] wfpdf k|of]u ul/G5 hf] t]ndf leHb5 / cgfjZos kbfy{ 

kfgLdf leHb5g\ . o; ljlwdf w'nf] kfl/Psf] wfpnfO{ kfgL / t]n -kfOg cfon_ sf] ld>0fdf 

Pp6f 6\ofª\sdf xflnG5 . ca kfgLnfO{ hf]8n] au]sf] xfjfn] rnfOG5 . o;f] ubf{ wfp lkmFh 

h:tf] 6\ofª\ssf] dflyNnf] efudf cfOk'U5 eg] cgfjZos kmf]x/ kbfy{ 6\ofª\ssf] lkFwlt/ 

hfG5g\ . tfdf, lhª\s, n]8sf wfpx¿sf] s;G6«];gdf of] ljlw k|of]u x'G5 . 

r'DasLo kbfy{ 

w'nf] kf/]sf] wfp 

DofUg]l6s /f]n/ 

cr'DasLo kbfy{ 
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lrq 17.4 k|mf]y ˆnf]6];g ljlw 

-3_ lnlsª M o; ljlwdf w'nf] kfl/Psf] wfpnfO{ lglZrt l/Ph]G6 -/;fog_ ;Fu ld;fOG5 . o;f] 

ubf{ wfp /;fogdf 3'N5 eg] b"lift kbfy{ c3'ngzLn eP/ To;} /xG5g\ . o:tf cgfjZos  

kbfy{x¿ 5fGg] lj|mofaf6 x6fOG5g\ . Pn'ldlgod, rfFbL, ;'gsf wfpnfO{ s;G6«];g ubf{ of] ljlw 

ckgfOG5 . 

:d]lN6ª (Smelting) 

wfpnfO{ l/8\o'l;ª Ph]G6 -sfa{g;fu ttfP/wft' 5'6\ofpg] ljlwnfO{ :d]lN6ª elgG5 . o; ljlwdf 

cS;fO8 wfpnfO{ sfa{g;Fu ld;fP/ ttfOG5 .  

o; ljlwdf ha wfpnfO{ l/8\o'l;ª Ph]G6 -sfa{g_ ;Fu ld;fP/ t'Rr tfkj|mddf ttfOG5 wfp 6'lj|mP/ 

wft' aG5 . cgfjZos kbfy{x¿Uof;÷:nfusf] ¿kdf 5'l6\6G5g\ / aflxl/G5g\ .  

 

lrq g+= 17.5 Anf:6 kmg]{; -:d]lN6-ª_ 

kmf]x/ kbfy{ 

;NkmfO8o'Qm 

wfp 

kfOg t]n 

/x]sf kfgL 

xfjf 

tftf] xfjf tftf] xfjf 

j]:6 Uof; 

wfp±sf]s±nfOd:6f]g 

j]:6 Uof; 

kUn]sf] kmnfd 
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/f]l:6ª (Roasting) 

wfpnfO{ xfjfsf] k|r'/ pkl:yltdf pRr tfkj|mddf ttfpg] ljlwnfO{ /f]l:6ª (Rousting) elgG5 . of] 

ljlw ljz]iftM ;NkmfO8 wfpsf nflu ul/G5 . /f]l:6ª ubf{ cf]; (Moisture) / ef]nf6fOn cgfjZos 

kbfy{ (Volatile Impurities)x¿ x6\b5g\ / wfp cS;fO8df kl/0ft x'G5 . of] k|lj|mof 

/]ea]{/]6f]/Lkmg{];df ul/G5 . 

On]S6«f]l/kmfOlgª (Electrorefining) 

of] cz'4 wft'af6 z'4 wft' k|fKt ug{] ljlw xf] . wft'af6 cz'4tf x6fpg] On]S6«f]nfOl6s ljlwnfO{ 

On]S6«f]l/kmfOlgª elgG5 . o; ljlwdf z'4 ug{'kg{] wft'sf] kftfsf] Pgf]8 agfOG5 eg] z'4 wft'sf] 

kftfsf] Sofyf]8 agfOG5 . To;kl5 Pgf]8 h'g wft'sf] x'G5, To;} wft'sf] nj0fsf] 3f]nnfO{ 

On]S6«f]nfO6sf] ¿kdf k|of]u ul/G5 . 

pbfx/0fsf nflu cz'4 tfdfsf] kftfsf] l/kmfOlgªnfO{ lng ;lsG5 . o; ljlwdf cz'4 tfdfsf] 

kftfsf] Pgf]8 / z'4 tfdfsf] kftfsf] Sofyf]8 agfOG5 . o;df b'j} kftfnfO{ sk/ ;Nkm]6sf] 3f]ndf 

8'afOG5 . oxfF sk/ ;Nkm]6 On]S6«f]nfO6 xf] . ha ToxfF s/]G6 k7fOG5, On]S6«f]nfO6af6 sk/ 

cfof]gx¿ Sofyf]8df hDdf x'G5g\ eg] Tolt g} dfqfdf Pgf]8af6 sk/ cfof]g On]S6«f]nfO6df  

hfG5g\ . cz'4tf Pgf]8 tn Pgf]8 d8sf] ¿kdf /xG5 . 

 

lrq g+= 17.6 On]S6«f]l/kmfOlgª 

hfgL /fvf}F M ;a}eGbf klxn] lrlgPsf wft'df ;'g, rfFbL / tfdf kb{5g\ . oL wft'x¿sf] k|zf]wgsf] 

sfd nueu ^%)) jif{ cl3b]lv eO/x]sf] 5 . 

 

 

 

Pgf]8 
-cz'4 wft'_ 

lgnf]t'yf]sf] 3f]n  

-On]S6«f]nfO6 

Sofyf]8  

-z'4 wft'_ 

cz'4 kbfy{ 
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zAbfy{÷zAbfjnL 

wft'  M lk6]/ 8Nnf] jf r]K6f] agfpg ;lsg] ;'rfns tŒj 

cwft'  M lk6]/ 8Nnf] jf r]K6f] ug{ g;lsg] s'rfns tŒj 

wfp  M nfebfos ¿kdf wft' k|fKt ug{ ;lsg] wft'sf] vlgh 

cEof; 

o; kf7df tkfO{FFn] s] s] l;Sg'eof] < cEof; ug'{xf];\ M 

1. ;xL pQ/df uf]nf] 3]/f nufpg'xf];\ M 

 -s_ tnsf dWo] s'g wfp kmnfdsf] xf]Og < 

  (i) DofUg]6fO6  (ii) x]df6fO6 (iii) l;8]/fO6 (iv) aS;fO6  

 -v_ tnsf dWo] s'g wfp tfdfsf] xf] < 

  (i) rfNsf];fO8 (ii) x]df6fO6 (iii) ch{]G6fO6 (iv) aS;fO6 

 -u_ lk6]/ kftf agfpg ;lsg] wft'sf] u'0fnfO{ s] elgG5 < 

  (i) Doflnoflaln6L (ii) 8lS6ln6L (iii) n:r/ (iv) 8]lG;6L 

 -3_ xjfOhxfh agfpg k|of]u x'g] wft' tnsf dWo] s'g xf] < 

  (i) kmnfd  (ii) P]n'ldlgod (iii) ;'g  (iv) rfFbL 

2. km/s n]Vg'xf];\ M 

 -s_ wft' / cwft'  -v_ rfFbL / ;'g  -u_ Doflnoflaln6L / 8lS6ln6L 

3. tnsf k|Zgx¿sf] hjfkm lbg'xf];\ M 

 -s_  wft' s]nfO{ elgG5 < wft'sf # cf]6f ef}lts u'0fx¿ n]Vg'xf];\ . 

 -v_ cwft' s]nfO{ elgG5 < cwft'sf # cf]6f u'0fx¿ n]Vg'xf];\ . 

 -u_ cw{wft' s]nfO{ elgG5 < cw{wft'sf @ cf]6f u'0fx¿ n]Vg'xf];\ . 

 -3_ lgDg wft'x¿sf] @÷@ cf]6f wfpx¿sf] gfd n]Vg'xf];\ .  

  kmnfd, tfdf, rfFbL, P]n'ldlgod . 

 -ª_  P]n'ldlgod / kmnfdsf @÷@ cf]6f pkof]lutf n]Vg'xf];\ . 
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 -r_  wft'sf] /ª / ljlzi6 3gTjsf] cfwf/df tfdf / rfFbLdf @ cf]6f leGgtf n]Vg'xf];\ . 

 -5_  tfdf, kmnfd / P]n'ldlgod k]l/of]l8s 6]a'nsf] s'g s'g u|'kdf k5{g\ < 

 -h_  g]kfndf tfdf / kmnfd kfOg] @÷@ cf]6f 7fpFsf] gfd n]Vg'xf];\ . 

 -em_  efF8fs'F8f agfpg wft'x¿ k|of]u x'G5g\ . o;sf nflu wft'sf s'g s'g u'0f pkof]uL  

5g\ < ;"rL agfpg'xf];\ . 

4. sf/0f lbg'xf];\ M 

 -s_ xjfOhxfhsf] lgdf{0fdf P]n'ldlgod wft' pkof]uL x'G5 . 

 -v_ tfdf ljB't\ tf/ agfpg k|of]u ul/G5 . 

5. tnsf] lrq x]/L ;f]lwPsf k|Zgx¿sf] hjfkm lbg'xf];\ M 

 

 -s_ lrqdf ePsf] pks/0f s'g wft'af6 agfOG5 < 

 -v_ Tof] wft'sf] @ cf]6fwfpsf] gfd n]vL pSt wft'sf] @ cf]6fpkof]lutf n]Vg'xf];\ . 

6. lgDg wft'sf] gfd n]Vg'xf];\ M 

 -s_ ;a}eGbf pQd ;'rfns wft' 

 -v_ ;a}eGbf a9L DoflnPlaln6L ePsf] wft' 

 -u_ P]gfsf] ;tx rDsfpg k|of]u x'g] wft' 

kl/of]hgf sfo{ 

tkfO{Fsf] 3/df ePsf wft'af6 ag]sf ;fdfg -j:t'_ x¿sf] ;"rL tof/ kfg{'xf];\ . tL j:t'x¿ s'g s'g 

wft'af6 ag]sf 5g\ < n]Vg'xf];\ . 
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18.1 kl/ro 

cfuf] afn]/ vfgf ksfpFbf To;af6 hDdf x'g] WjfF;f], bfp/f hn]/ afFsL /x]sf] uf]n, sf]Onf 

cflb ;a} sfnf] /ªsf x'G5g\ . logLx¿ sfnf] x'g'sf] sf/0f s] xf]nf< logLx¿ s]af6 ag]sf 

x'G5g\ xf]nf< sf]Onf, WjfF;f], uf]n cflb sfa{gaf6 ag]sf x'G5g\ . Aof6«Lleq x'g] u|fkmfO6 klg 

sfa{gaf6 ag]sf] x'G5 . …sfa{gÚ zAb Nofl6g efiffaf6 cfPsf] xf], o;sf] cy{ uf]n x'G5 . 

clS;hgsf] pkl:yltdf sfa{g ;lhn};Fu aN5 . sfa{g aNbf sfnf] d':nf] jf w'Fjfsf ;fy} tfk 

/ k|sfz klg lgl:sG5 . olb s'g} j:t' afNbf sfnf] d':nf] jf w'Fjf lgl:sG5 / an]/ afFsL 

ePsf] 7f]; kbfy{ sfnf] x'G5 eg] To; kbfy{df sfa{g 5 egL yfxf x'G5 . sfa{g Pp6f 

c;fdfGo sfnf] /ªsf] cwft' xf,] h;sf] kf/df0fljs ;ª\Vof 6 / k/df0fljs ef/ 12 x'G5 . 

o;sf] ;+o'Hotf 4xf] . o;n] cGo tŒjx¿;Fu sf]Eofn]G6 aG8 agfpF5 . sfa{g / 

sfa{gsf]lardf klg sf]Eofn]G6 aG8 x'G5 . To;}n] sfa{g ljleGg of}lusx¿df ljleGg :j¿kdf 

kfOG5 . ;a} k|sf/sf hLjhGt'sf] z/L/df sfa{g ljleGg k|sf/sf of}lussf ¿kdf kfOG5 . 

To;}n] sfa{gnfO{ ;hLj j:t'x¿sf] agf]6sf] cfwf/ elgG5 . xfdLn] vfg] vfgf, nufpg] sk8f, 

 

xfO8«f]sfa{g / o;sf of}lusx¿ 
(Hydrocarbon and Its Compsdnuo) 

ljlzi6 p2]Zo (Specific Objectives) 
 

o; kf7sf] cGTodf l;sf?x¿ lgDg sfo{ ug{ ;Ifd x'g'x'g]5 M 
 

 sfa{gsf] kl/ro, ;|f]t, k|s[lt, ef}lts / /f;folgs u'0fx¿ JofVof ug{ 

 k|fª\ufl/s / ck|fª\ufl/s of}lusx¿lar leGgtf 5'6\ofpg 

 b}lgs hLjgdf k|fª\ufl/s of}lussf pkof]lutf vf]hL ug{ 

 xfO8«f]sfa{gsf] pbfx/0f;lxt kl/ro lbg 

 ;Gt[Kt / c;Gt[Kt xfO8«f]sfa{glarsf] km/s atfpg 

 sfa{g ;ª\Vof Psb]lv rf/;Ddsf xfO8«f]sfa{gsf] IUPAC gfd, ;+/rgf ;"q / pkof]u 

pNn]v ug{ 

 xfO8«f]cS;fO8sf] ;ª\Vofsf cfwf/df cNsf]xnsf] k|sf/ / ;+/rgf ;"q n]Vg 

 ldy]gn, Oy]gn / lUn;/f]nsf] pkof]u kQf nufpg 

 

kf7 

!* 
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k|of]u ug]{ k|foM ;fdu|Lx¿df sfa{gsf of}lusx¿ /x]sf x'G5g\ .sfa{gsf k/df0f' Pscfk;df 

hf]l8P/ nfdf] l;qmL aGb5 . sfa{gsf] o; u'0fnfO{ Sofl6g];g (Catenation) elgG5 . 

-s_ ef}lts u'0fx¿ 

1. sf]7fsf] tfkj|mddf sfa{g 7f]; cj:yfdf x'G5 . lx/f, u|fkmfO6, dl0fesf] ¿kdf 

kfOG5g\ eg] sf]Onf, rf/sf]n cflb w'nf] cj:yf -Pdkm{;_ df k|fKt x'G5g\ . 

2. sfa{g kfgLdf 3'Nb}g . 

3.  sfa{gsf] 6ns x'Fb}g t/ lx/f sfa{g eP klg 6lNsG5 . 

4.  sfa{g tfk / ljB't\sf] s'rfns xf] . sfa{g eP klg u|fkmfO6 ;'rfns x'G5 . 

5. sfa{gsf km/s km/s ¿ksf] 3gTj km/s km/s x'G5 . 

-v_ /f;folgs u'0f 

1.=  clS;hgsf] pkl:yltdf sfa{g aN5 / sfa{g8fOcS;fO8 lbG5 . clS;hgsf]  

  sdLdf sfa{gdf]gf]S;fO8 aG5 .  

  C + O2––––––– CO2   [a9L clS;hg x'Fbf] 

  2C + O2––––––– 2CO   [clS;hg sd x'Fbf] 

2. sfa{gn] wft' cS;fO8nfO{ wft'df kl/0ft u5{ . o; lj|mofnfO{ l/8S;g 

(Reduction) elgG5 . sfa{gdf l/8\o'l;ª(Reducing) u'0f x'G5 . 

   ZnO + C ––––––– Zn + CO 

  PbO + C ––––––– Pb + CO 

3. sl/a 10000 C kfgLsf] jfkmdf sfa{g k7fpFbf sfa{g df]gf]S;fO8 / xfO8«f]hg  

  Uof; ld>0f aGb5 . h;nfO{ jf6/ Uof; elgG5 . 

  C + H2O 
1000°C
–––––––  CO + H2 

  jf6/ Uof; 
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ck|fª\Uffl/s of}lus (Inorganic compounds) 

sfa{g;Fu xfO8«f]hg ghf]l8Psf ;a} of}lusx¿nfO{ ck|fª\ufl/s of}lus elgG5 . vfg]g'g, 

lkm6ls/L cflb ck|fª\Ufl/s of}lus x'g\ . oL kbfy{x¿ ;lhn} aNb}gg\ . oL kbfy{sf] kUng] / 

pDng] tfkj|md pRr x'G5 . logLx¿ kfgLdf 3'N5g\ t/ k|fª\Ufl/s 3f]nsdf 3'Nb}gg\ . oL 

kbfy{df ;fdfGotM On]S6«f]Eofn]G6 aG8 x'G5 . 3f]n cj:yfdf oL kbfy{sf] cfof]gLs/0f x'G5 . 

ck|fª\ufl/s of}lusx¿df sfa{g cTofjZos tŒj xf]Og . ck|fª\ufl/s of}lusx¿df d'Votof 

On]S6«f]Eofn]G6 aG8 x'G5 eg] s]xLdf sf]Eofn]G6 jf b'j} aG8x¿ x'g ;S5g\ . ck|fª\ufl/s 

cDnx¿, Iff/x¿, nj0fx¿ cflb ck|fª\ufl/s of}lusx¿ x'g\ . ;fy} sfa{gsf cS;fO8x¿, 

sfaf]{g]6, afOsfaf]{g]6 / sfaf{O8x¿ klg ck|fª\ufl/s of}lusx¿ x'g\ . w]/}h;f] ck|fª\ufl/s 

of}lusx¿ kfgLdf 3'N5g\ lsgls logLx¿ kfgLdf cfof]lgs/0f eP/ cfof]gx¿df 5'\l6G5g\, 

h:t}M ;f]l8od Snf]/fO8 -NaCl_, xfO8«f]Snf]l/s cDn -HCl_, DofUg]l;od xfO8«f]cS;fO8 -

Mg(OH)2_ cflb . kfgLdf cfof]gx¿ 5'6\l6g g;Sg] ck|fª\ufl/s of}lusx¿ eg] kfgLdf 

3'Nb}gg\, h:t} M l;Ne/ Snf]/fO8 -AgCl_,SoflN;od sfaf]{g]6 -CaCO-3_ cflb . 

k|fª\ufl/s of}lusx¿ (Organic compounds) 

sfa{go'St of}lusx¿nfO{ k|fª\Ufl/s of}lus elgG5 . oL of}lusx¿ k|s[ltaf6 jf k|of]uzfnfdf 

s[lqd tl/sfaf6 agfOG5g\ . ldy]g, Oy]g, Olylng, Pl;l6lng ,ldyfgf]n, Snf]/f]kmd{, o'l/of, 

OG;'lng, t]n, cNsf]xn, k|f]l6g, sfaf{]xfO8«]6 cflb k|fª\ufl/s of}lus x'g\ . k|fª\ufl/s of}lusx¿ 

k|fª\ufl/s 3f]ns kbfy{df 3'N5g\ eg] kfgLdf 3'Nb}gg\ . logLx¿ ;lhn} aN5g\ . oL kbfy{sf] 

kUng] / pDng] tfkj|mdGo"g x'G5 . logdf sf]Eofn]G6 aG8 x'G5 . oL kbfy{ cfof]gLs/0f  

x'Fb}gg\ .sfa{g / sfa{glar sf]Eofn]G6 aG8 x'G5 . k|fª\ufl/s of}lusdf sfa{gn] xfO8«f]hgafx]s 

c¿ tŒjx¿ clS;hg, gfO6«f]hg, xfnf]hg, ;Nkm/ / kmf]:kmf]/;;Fu klg sf]Eofn]6 aG8  

agfpF5 . -ckjfbM CO2, CO, HCO3
– , CO3

– ) cflbdf sfa{g eP tfklg k|fª\Ufl/s of}lus 

eg] xf]Ogg\ ._ 

k|foM k|fª\Ufl/s of}lusx¿ sfa{g, xfO8«f]hg, clS;hg, gfO6«f]hg, xfnf]hg, ;Nkm/ / km:kmf]/; 

u/L ;ft cf]6f tŒjaf6 ag]sf x'G5g\ . s'g} s'g} k|fª\ufl/s of}lusx¿df wft'x¿ klg alG8ª 

eP/ a;]sf x'G5g\ . k|fª\ufl/s of}lussf pbfx/0fx¿ ldy]g, Oy]g, cflb x'g\ .log} of}lussf] 

cWoog ug]{ /;fog lj1fgnfO{ cuf{lgs /;fogzf:q (Organic Chemistry) elgG5 . 
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lj|mofsnfk–18.1 

cfkm\gf] jl/kl/ kfOg] kbfy{sf] ;"rL agfpg'xf];\ / tL kbfy{nfO{ k|fª\Ufl/s / ck|fª\Uflu/s of}lusdf 

ljefhg ug{'xf];\ . 

18.2  xfO8«f]sfa{g (Hydrocarbon) 

sf7sf] 6'j|mf, lrgL, vfg]t]n, l3p, LP Uof;, k]6«f]n cflb kbfy{x¿ afNbf klg sfnf] kbfy{ 

lg:sG5 . lo kbfy{x¿df sfa{g, xfO8«f]hg tŒjx¿ x'G5g\ . ldy]g, Oy]g, Olylng, Pl;l6lng 

cflb kbfy{x¿ sfa{g / xfO8«f]hgaf6 ag]sf x'g5g\ . o:tf sfa{g / xfO8«f]hg ldn]/ ag]sf 

k|fª\Ufl/s of}lusnfO{ xfO8«f]sfa{g (Hydrocarbon) elgG5 . xfO8«f]sfa{g of}lusx¿sf] k|d'v 

;f]t eg]sf] k]6«f]lnod kbfy{ g} xf] .ldy]g, Oy]g, Pl;l6lng, Ao'l6g cflb xfO8«f]sfa{gsf 

pbfx/0fx¿ x'g\ . xfO8«f]sfa{g of}lussf] k|d'v ;|f]t k]6«f]lnod kbfy{ xf] . sfa{g / sfa{glar 

x'g] aG8sf] k|s[ltcg';f/ xfO8«f]sfa{gnfO{ b'O{ ;d"xdf afF8\g ;lsG5 . tL x'g\ M ;Gt[Kt 

xfO8«f]sfa{g / c;Gt[Kt xfO8«f]sfa{g . 

 ;Gt[Kt xfO8«f]sfa{g (Saturated hydrocarbon) 

xfO8«f]sfa{gsf c0f'df ePsf sfa{gx¿lar Pp6f dfq aG8 (Single bond) /x]sf] 5 eg] To:tf] 

xfO8«f]sfa{gnfO{ ;Gt[Kt xfO8«f]sfa{g (Saturated hydrocarbon) elgG5 . ;Gt[Kt 

xfO8«f]sfa{gnfO{ cNs]g (Alkane) klg elgG5 . ;Gt[Kt zAbsf] cy{ oL of}lusx¿df c¿ s]xL 

klg yKg ;lsb}g eg]sf] xf] . logLx¿ Psbd} l:y/ k|s[ltsf x'G5g\ ./f;folgs k|ltlj|mofdf sd  

;lj|motf b]vfpg] ePsfn] oL of}lusx¿nfO{ Kof/flkmG; (Paraffins) elgG5 . o; vfnsf 

xfO8«f]sfa{gnfO{ hgfpg CnH2n+2 ;"q k|of]u ul/G5 . hxfF 'n'n] sfa{g k/df0f'sf] ;ª\Vof  

hgfpF5 . tnsf] tflnsfdf s]xL ;Gt[Kt xfO8«f]sfa{gsf] gfd, c0f';"q / ;+/rgfTds ;"q 

lbOPsf] 5 . 

gfd c0f';"q sG8]G:8 ;"q ;+/rgf ;"q 

ldy]g CH4 CH4 

H – 

H

 |

C – H

 |

 H
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gfd c0f';"q sG8]G:8 ;"q ;+/rgf ;"q 

Oy]g C2H6 H3C–CH3 

H – 

H

 |

C –

 |

H

H

 |

C – H

 |

 H

 

k|f]k]g C3H8 H3C – CH2 – 

CH3 
H – 

H

 |

C –

 |

H

H

 |

C – 

 |

 H

H

 |

C – H

 |

 H

 

Ao'6]g C4H10 H3C–CH2–CH2–

CH3 
H – 

H

 |

C –

 |

H

H

 |

C – 

 |

 H

H

 |

C – 

 |

 H

H

 |

C – H

 |

 H

 

 c;Gt[Kt xfO8«f]sfa{g (Unsaturated Hydrocarbon)  

xfO8«f]sfa{gsf c0f'df ePsf sfa{gsflar b'O{ jf ltgcf]6faG8 /x]sf 5g\ eg] To:tf] 

xfO8«f]sfa{gnfO{ c;Gt[Kt xfO8«f]sfa{g (Unsaturated Hydrocarbon) elgG5 . oL xfO8«f]sfa{g 

cl:y/ k|s[ltsf x'G5g\ . /f;folgs k|ltlj|mofdf  ;lj|mo x'g] ePsfn] logLx¿nfO{ cf]lnlkmG;  

-soefins) elgG5 . sfa{g / sfa{glar /x]sf] aG8sf] ;ª\Vofsf] cfwf/df  logLx¿nfO{ clNsg 

(alkene) / cNsfOg (alkyne) elgG5 . 

 clNsg (Alkenes) 

sfa{g / sfa{gsflardf b'O{cf]6faG8 ePsf] xfO8«f]sfa{gnfO{ clNsg elgG5 . oL of}lusx¿nfO{ 

cf]n]lkmG; (Olefins) klg elgG5 . oL xfO8«f]sfa{gnfO{ hgfpg CnH2n ;"q k|of]u x'G5, hxfF 

'n' n] sfa{g k/df0f'sf] ;ª\Vof hgfpF5 . clNsgsf s]xL pbfx/0fx¿ x]/f}F M 

gfd c0f';"q sG8]G:8 ;"q ;+/rgfTds ;"q 

Olyg C2H4 H2C = CH2 
H

 |

C = 

 |

 H

H

 |

C 

 |

 H
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gfd c0f';"q sG8]G:8 ;"q ;+/rgfTds ;"q 

k|f]lkg C3H6 H3C–CH = CH2 

H – 

H

 |

C –

 |

H

H

 |

C 

 

 =

H

 |

C 

 

 – H 

Ao'l6g C4H8 H3C–CH2–CH = 

CH2 
H – 

H

 |

C –

 |

H

H

 |

C – 

 |

 H

H

 |

C 

 

 =

H

 |

C  

 |

 H

 

k]lG6g C5H12 CH3–CH2–CH2–

CH=CH2 
H – 

H

 |

C –

 |

H

H

 |

C – 

 |

 H

H

 |

C – 

 |

 H

H

 |

C 

 

 =

H

 |

C  

 |

 H

 

 cNsfOg (Alkyne) 

sfa{g / sfa{gsf]lardf ltgcf]6faG8 ePsf xfO8«f]sfa{gnfO{ cNsfOg (Alkyne) elgG5 . oL 

of}lusx¿nfO{ Pl;l6lnG; (Acetylenes) klg elgG5 . oL of}lusx¿nfO{ hgfpg CnH2n–2;"q 

k|of]u x'G5, hxfF 'n" n] sfa{g k/df0f'sf] ;ª\Vof hgfpF5 . OyfOg, k|f]kfOg, Ao'6fOg o;sf 

pbfx/0fx¿ x'g\ . 

gfd c0f';"q sG8]G:8 ;"q ;+/rgfTds ;"q 

OyfOg C2H2 HC  CH H – C  C – H 

k|f]kfOg C3H4 H3C – C  CH 

H – 

H

 |

C –

 |

H

 C  C– H 

Ao'6fOg C4H6 H3C – CH2 – C CH 

H – 

H

 |

C –

 |

H

H

 |

C – 

 |

 H

 C C – H 
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;Gt[Kt xfO8«f]sfa{g /c;Gt[Kt xfO8«f]sfa{glar leGgtf 

;Gt[Kt xfO8«f]sfa{g c;Gt[Kt xfO8«f]sfa{g 

!=  sfa{gsf k/df0fx¿lar Pp6f dfq 

/f;folgs af]08 ePsf] 

xfO8«f]sfa{g ;Gt[Kt xfO8«f]hg xf] .  

!=  sfa{gsf k/df0f'x¿lar @ jf # 

cf]6f/f;folgs af]08 ePsf] 

xfO8«f]sfa{g xf] . 

@=  logLx¿ Psbd} l:y/ k|s[ltsf  

x'G5g\ . 

@=  logLx¿ Psbd} cl:y/ k|sltsf  

x'G5g\ . cyf{t\ /f;.folgs 

k|ltlj|mofdf a9L  ;lj|mo x'G5g\ .  

#=  logLx¿nfO{ cNs]g (CnH2n+2) klg 

elgG5 . o:t} M CH4, C2, H6, 

C3H8cflb . 

#=  logLx¿nfO{ clNsg (CnH2n) / 

cNsfOg (CnH2n-2) klg elgG5 .  

 h:t} M C2H4,C2H2,C3H4 

 xf]df]nf]u; z[ª\vnf (Homologous Series) 

Pp6} ;"qdf afFlwg ;Sg] xfO8«f]sfa{gx¿sf] ;d"xnfO{ xf]df]nf]u; z[ª\vnf elgG5 . o; 

z[ª\vnfdf /x]sf x/]s ;b:ox¿nfO{ Pp6} ;fdfGo ;"qaf6 hgfOG5 . of] z[ª\vnfx¿sf 

;b:ox¿nfO{ xf]df]nf]uL -Homologue_ elgG5 . Pp6f xf]df]nf]uL ;b:o / csf]{ ;b:olarsf] 

cGt/ -CH2) x'G5 . oL ;b:ox¿df Pp6} kmª\;gn u|'k x'G5 . To:t} ltgLx¿sf] u'0fdf klg 

;dfgtf x'G5 . 

 cNs]gsf] xf]df]nf]u; z[ª\vnf 

 ldy]g   CH4 

 Oy]g   CH3CH3 

 k|f]k]g   CH3CH2CH3 

 Ao'6]g   CH3CH2CH2CH3 

  

 

 



383 

 cNsf]xnsf] xf]df]nf]u; z[ª\vnf  

ldyfgn 

Oyfgn 

k|f]kfgn 

Ao'6\ofgn 

CH3OH 

CH3CH2OH 

CH3CH2CH2OH 

CH3CH2CH2CH2OH 

ldyfOn cNsf]xn 

OyfOn cNsf]xn 

n-k|f]kfOn cNsf]n 

n-Ao'6fOn cNsf]xn 

 kmª\;gn u|'k (Functional Group) 

sfa{lgs -k|fª\Uffl/-s_ of}lussf] lglZrt ;d"xsf] ;+/rgfnfO{ a'emfpg] k/df0f' jf k/df0f'x¿sf] 

;d"xnfO{ kmª\;gn u|'k (Functional group) elgG5 . ljleGg ju{sf sfa{lgs of}lusx¿ 

aGgsf nflu cNsfOn /]l8snx¿ kmª\;gn u|'k;Fu ldN5g\ . Pp6f xf]df]nf]u; z[ª\vnfsf ;a} 

xf]df]nf]uL -;b:o_ x¿df Pp6} kmª\;gn u|'k x'G5 . cNsf]xnsf] xf]df]nf]u; z[ª\vnfdf kmª\;ng 

u|'ksf] ¿kdf xfO8«f]lS;n u|'k (–OH) /x]sf] 5 . 

 cNsf]xnsf] xf]df]nf]u; z[ª\vnf 

gfd c0f';"q kmª\;gn u|'k 

ldyfOn cNsf]xn 

OyfOn cNsf]xn 

k|f]kfOn cNsf]xn 

Ao'6\ofOn cNsf]xnn 

CH3OH 

CH3CH2OH 

CH3CH2CH2OH 

CH3CH2CH2CH2OH 

–OH 

–OH 

–OH 

–OH 

 cNsfOn /]l8sn (Alkyl radical) 

cNs]gaf6 Pp6f xfO8«f]hg k/df0f' x6fPkl5 aGg hfg] k/df0f'x¿sf] ;d"xnfO{ cNsfOn 

/]l8sn elgG5 . cNsfOn /]l8snnfO{ hgfpg CnH2n+1;fdfGo ;"q k|of]u x'G5 . o;nfO{ 'R' 

n] klg hgfOG5 . 

cNs]g    cNsfOn /]l8sn 

ldy]g CH4   ldyfOn /]l8sn– CH3 

Oy]g C2H5   OyfOn /]l8sn – C2H5 

k|f]k]g C3H8   k|f]kfOn /]l8sn– C3H8 
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 IUPAC k4lt 

IUPAC sf] k"/f ¿k International Union of Pure and Applied Chemistry xf] . IUPAC 

k4lt of}lusx¿sf] gfds/0fdf Ps¿ktf sfod ug{ :yfkgf ul/Psf] xf] . o; k4ltdf Pp6f 

of}lussf] Pp6} dfq gfd x'G5, h;n] ubf{ a'emfOdf cndn x'Fb}g . of] k4ltcg';f/ of}lussf] 

gfds/0f ubf{ lgDg tl/sf ckgfOG5 M 

1. j8{?6 (Word root) M of] gfds/0fsf] klxnf] r/0f xf] . xfO8«f]sfa{gsf] ;a}eGbf nfdf] 

z[ª\vnf (Chain) af6 j8{?6 lgsflnG5 . sfa{g z[ª\vnfsf ?6 gfd tn tflnsfdf 

lbOPsf] 5 . 

sfa{g k/df0f' 

;ª\Vof 

1 2 3 4 5 6 7 8 9 10 

j8{?6  Meth Eth Prop But Pent Hex Hept Oct Non Dec 

gf]6];g C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 

2. k|fOd/L l;kmS;M j8{?6 kQf nfu]kl5 sfa{g / sfa{glarsf] aG8sf] k|s[ltcg';f/ 

 k|fOd/L l;kmS;sf] ¿kdf –ane, –ene / –yne yKg'k5{ . 

 Pp6f aG8 eP –ane, b'O{6f aG8 eP –ene / ltgcf]6faG8 eP –yne hf]8\g'k5{ . 

3.  ;]s]G8/L l;kmS;M k|fOd/L l;kmS;kl5 ;]s]G8/L l;kmS; hf]8\g'k5{ . ;]s]G8/L l;kmS;n] 

kmª\;gn u|'ksf] k|ltlglwTj u5{ . h:t} M  

of}lus kmª\;gn u|'k ;]s]G8/L l;kmS; 

PldG; 

clN8xfO8 

cNsf]xn 

sfaf]{hfOlns Pl;8 

–NH2 

–CHO 

–OH 

–COOH 

–amine 

–al 

–Ol 

–Oic acid 

4. ;lA:6Ro'oG6 u|'k M kmª\;gn u|'keGbf csf{] u|'knfO{ ;lA:6Ro'oG6 u|'k elgG5 . o:tf 

u|'knfO{ j8{?6sf] lk|km]S;sf] ¿kdf hf]l8G5 . 



385 

;lA6Ro'oG6 u|'k  lk|km]S; 

–CH3   Methyl 

–Cl    Chloro 

 ;dli6df IUPAC k4ltåf/f gfds/0f ubf{ of}lussf] gfdsf] k4lt o:tf] x'G5 . 

 lk|km]S; ± j8{?6 ± k|fOd/L l;kmS; ± ;]s]G8/L l;kmS; 

s]xL gfds/0fsf pbfx/0fx¿ x]/f}F M 

pbfx/0f–Ps 

of}lussf] c0f';"q : CH3CH2OH 

Step-1 : sfa{g k/df0f' ;ª\Vof –2 t;y{ j8{?6 Eth x'G5 . 

Step-2 : ToxfF l;ª\Un -Pp6f_ aG8 5, To;}n] k|fOd/L l;kmS; –ane x'G5 . 

Step-3 : ToxfF kmª\;gn u|'k cNsf]xn (OH) 5 . To;}n] ;]s]G8/L l;kmS; – ol x'G5 . 

Step-4 : ;lA6Ro'PG6 u|'k 5}g To;}n] lk|km]S; x'Fb}g . 

lgodfg';f/ tLgcf]6fStep ldnfpFbf 

gfd  = Word root + primary suffix + secondary saffix 

 = Eth + ane + ol 

 = Ethanol -Oyfgn_  

pbfx/0f–b'O{ 

c0f';"q :CH3CH = CH2 

Step-1 : o;df tLgcf]6fsfa{g 5g\ . To;}n] word root df prop x'G5 . 

Step-2 : o;df b'O{cf]6faG8 /x]sfn] k|fOd/L l;kmS; –ene x'G5 . 

Step-3 : kmª\;gn u|'k 5}g To;}n] ;]s]G8/L l;kmS; rflxFb}g . 

Step-4 : ;lA6Ro'oG6 u|'k 5}g To;}n] lk|km]S; rflxFb}g . 

gfd  = Word root + primary suffix 

 = Prop + ene 
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 = Propene -k|f]lkg_ 

pbfx/0f–ltg 

c0f';"q =CH3CH2CH2Cl 

Step-1 : sfa{g k/df0f' ;ª\Vof tLg 5, To;}n] wordroot df prop x'G5 . 

Step-2 : ;a}df Pp6f dfq aG8 5, To;}n] Primaryl;kmS;df –ane x'G5 . 

Step-3 : kmª\;gn u|'k 5}g, To;}n] ;]s]G8/L l;kmS; rflxFb}g . 

Step-4 : ;lA6Ro'PG6 u|'ksf] ¿kdf Snf]/fO8 5 . To;}n] lk|km]S;df –Chloro x'G5 . 

gfd  = Prefix + Word root + primary suffix 

 = Chloro + Prop + ane 

 = Chloropropane  

lj|mofsnfk 18.2 

s'g} 5 cf]6f sfa{lgs of}lussf] c0f';"q lng'xf];\ / IUPAC k4ltaf6 gfds/0f ug{'xf];\ . 

s]xL xfO8«f]sfa{g / o;af6 ag]sf of}lusx¿ (Some hydrocarbon and its compounds) 

1. cNs]g 

-s_  ldy]g (Methane) [CH4] 

H – 

H

 |

C – H

 |

H

 

ldy]g ;a}eGbf ;/n Plnkm]l6s xfO8«f]sfa{g -aliphatic hydrocarbon_ xf] . ldy]g 

;a}eGbf ;fgf] ;Gt[Kt xfO8«f]sfa{g xf] . o;df Pp6f dfq sfa{g k/df0f'n] 4 

cf]6fxfO8«f]hg k/df0f';Fu l;ª\Un sf]Eofn]G6 aG8 agfPsf] x'G5 . o;sf] c0f';"q CH4  

xf] . of] ;fdfGo tfkj|mddf Uof; cj:yfdf x'G5 . wflknf] If]q (Marshy land) df kfOg] 

ePsfn] o;nfO{ df;{ Uof; klg elgG5 . of] Uof; l;j]h, afof] Uof;, uf]a/ Uof; 

cflbdf klg kfOG5 . of] k]6«f]lnod kbfy{sf] dflyNnf] txdf kfOG5 . 
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of] Uof; /ªxLg, uGwxLg / :jfbxLg x'G5 . of] Uof; kfgLdf 3'Nb}g t/ Oy/, cNsf]xn 

h:tf k|fª\Ufl/s 3f]nsdf 3'Nb5 .  

 pkof]lutf 

1. ldy]g Uof; uf]a/ Uof; -afof] Uof;_ sf] ¿kdf u|fdL0f If]qsf 3/ 3/df k|of]u 

ul/g'sf ;fy} pBf]ux¿df klg OGwgsf] ¿kdf k|of]u ul/G5 .  

2. sfa{g ANofs pTkfbg ug{ o;nfO{ k|of]u ul/G5, h;nfO{ d;L 5fKg], h'Qfsf] 

kfln; ug]{ / /ª agfpg k|of]u ul/G5 .  

3. 5fKg] d;L, h'Qfsf] kfln; tyf /ª agfpg] sfddf k|of]u x'G5 . 

4.=  ljleGg sfa{lgs of}lus -Snf]/f]kmd{, sfa{g 6]:6«fSnf]/fO8, ldyfgf]n_ cflb 

pTkfbgdf k|of]u x'G5 . 

-v_ Oy]g (Ethane) [C2H6] 

Oy]g cNs]g ;d"xsf] bf];|f] ;b:o xf] . o;sf] c0f';"q C2H6 xf] . of] Uof; k|fs[lts Uof;, 

sf]n Uof; / k]6«f]lnod vfgLx¿df kfOG5 . of] Uof; ldy]g;Fu k|fs[lts Uof;, sf]n 

Uof; / k]6«f]lnod vfgLdf kfOG5 . ldy]g h:t} of] klg kfgLdf 3'Nb}g t/ Oy/, cNsf]xn 

h:tf sfa{lgs 3f]nsdf 3'Nb5 . of] Uof; /ªlxg, uGwlxg / :jfblxg x'G5 . 

H – 

H

 |

C – 

 |

H

H

 |

C – H

 |

H

 

 pkof]lutf 

1. OGwgsf] ¿kdf k|of]u ul/G5 .  

2. o;n] w]/} tfk lgsfNg] ePsfn] j]lN8ªdf k|of]u x'G5 .  

3.  Olylng, OyfOn cNsf]xn, OyfOn Snf]/fO8, gfO6«f]Oy]g h:tf of}lus agfpg 

k|of]u x'G5 . 

-u_ k|f]k]g (Propane) [C3H8] 

o;sf] c0f';"q C3H8 xf] . of] ;Gt[Kt xfO8«f]sfa{g z[ª\vnfsf] t];|f] ;b:o xf] . o;df 

ltgcf]6fsfa{g k/df0f' l;ª\Un aG8af6 hf]l8Psf x'G5g\ . of] k|fs[lts Uof; / k]6«f]lnod 
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vfgLdf kfOG5 . of] Uof; /ªxLg, uGwxLg / :jfbxLg x'G5 . of] kfgLdf 3'Nb}g t/ Oy/ 

cNsf]xn h:tf k|fª\Ufl/s 3f]nsx¿df 3'Nb5 . 

H – 

H

 |

C – 

 |

H

H

 |

C – 

 |

H

H

 |

C – H

 |

H

 

 pkof]lutf 

1. of] Uof; cToGt k|HjngzLn 5, To;}n] OGwgsf] ¿kdf k|of]u x'G5 . 

2. k]6«f]lnod pBf]ux¿df lr:ofpg] sfdsf nflu o;sf] k|of]u ul/G5 .  

3.  of] c¿ ljleGg k|fª\Ufl/s of}lus agfpg k|of]u x'G5 . 

-3_ Ao'6]g (Butane) [C4H10] 

Ao'6]g ;Gt[Kt xfO8«f]sfa{g z[ª\vnfsf] rf}+yf] ;b:o xf] . o;sf] c0f';"q C4H10 xf] . 

o;df /x]sf rf/cf]6fsfa{gx¿ Pp6f aG8 (Single bond) af6 hf]l8Psf x'G5g\ . of] 

Uof; k|fs[lts Uof; / k]6«f]lnod vfgLdf kfOG5 . of] Uof; /ªxLg, uGwxLg / :jfb/lxt 

5 . of] kfgLdf 3'Nb}g t/ Oy/, cNsf]xn h:tf k|fª\Ufl/s of}lusdf 3'Nb5 . 

 Ao'6]gsf 2 cf]6f cfO;f]d/ (Isomer) x'G5g\ . tL x'g\– n–Ao'6]g / cfO;f]Ao'6]g 

  

 n–butabe     

;dfg c0f';"q t/ km/s ;+/rgf ;"q x'g] k|fª\Ufl/s of}lusnfO{ cfO;f]d/ elgG5 . 

cfO;f]d/sf ef}lts / /f;folgs u'0f km/s x'G5g\ . 
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 pkof]lutf 

!=  rfk lbFbf ;lhn} t/ndf kl/0ft x'g] x'gfn] of] Uof;nfO{ ldy]g;Fu ld;fO LPG sf] 

 ¿kdf 3/fo;L OGwgdf k|of]u ul/G5 . 

@=  l;Gy]l6s /a/ agfpg sRrf kbfy{sf] ¿kdf k|of]u ul/G5 . 

18.2 cNsf]xn (Alcohol) 

cNsf]xn of}lusx¿ cNs]gaf6 pTkfbg ul/Psf x'G5g\ . cNsf]xn eg]sf] xfO8«f]sfa{gsf] 

xfO8«f]lS;n 8]l/e]l6e xf] . cNs]gdf /x]sf Ps jf ;f]eGbf a9L xfO8«f]hgnfO{ xfO8«f]lS;n ;d"x 

(–OH) n] k|lt:yfkg ubf{ aGg hfg] of}lusnfO{ cNsf]xn elgG5 . 

H – 

H

 |

C – H

 |

H

–H
––––––– 
+O H

 H – 

H

 |

C – OH

 |

H

 

 Alkane (Methane)  Alcohol (Methanol) 

xfO8«f]lS;n ;d"x (OH) cNsf]xnsf] kmª\;gn u|'k xf] . o;sf] ;fdfGo ;"q CnH2n+1OH xf] . 

Pp6f c0f'df /xg] xfO8«f]lS;n ;d"xsf] ;ª\Vofsf] cfwf/df cNsf]xnnfO{ tLg efudf juL{s/0f  

ul/G5 . tL x'g\ M df]gf]xfOl8«s, 8fOxfOl8«s / 6«fOxfOl8«s . 

Pp6f dfq xfO8«f]lS;n ;d"x x'g] cNsf]xnnfO{ dfgf]xfOl8«s cNsf]xn elgG5 eg] 

b'O{cf]6fxfO8«f]lS;n ;d"x /x]sf] cNsf]xnnfO{ 8fOxfOl8«s cNsf]xn elgG5 . To;}u/L 

tLgcf]6fxfO8«f]lS;n ;d"x /x]sf] cNsf]xnnfO{ 6«fOxfOl8«s cNsf]xn elgG5 . 

H – 

H

 |

C – OH

 |

H

 H – 

OH

 |

C – 

 |

H

OH

 |

C – H 

 |

H

 H – 

OH

 |

C – 

 |

H

OH

 |

C –  

 |

H

OH

 |

C – H 

 |

H

 

ldyfOn cNsf]xn -df]gf]xfOl8«s_ Olylng UnfOsf]n -8fOxfOl8«s_ lUnl;/f]n -6«fOxfOl8«s_ 

 -s_ ldyfOn cNsf]xn -ldyfgf]n_ 

of] df]gf]xfOl8«s cNsf]xn xf] lsgeg] o;df Pp6f dfq xfO8«f]lS;n ;d"x (OH) x'G5 . 

o;sf] IUPAC gfd ldyfgn -methanol_ xf] .o;sf] c0f';"q CH3OH xf] . 
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H – 

H

 |

C – OH

 |

H

 

  pkof]lutf 

1. ldyfOn cNsf]xn ldyfOln6]8 l:kl/6 -methylated spirit_ agfpg k|of]u ul/G5 . 

 o;nfO{ 3f]nssf] ¿kdf k|of]u ul/G5 . 

2.  /ª, cf}ifwL, k/ˆo'd / l;Gy]l6s sk8f agfpg k|of]u x'G5 . 

3.  ldlyn]/]8 l:kl/6 agfpg k|of]u x'G5 . 

4. Knfl:6s pBf]udf a]s]nfO6 agfpg k|of]u ul/G5 . 

5. 8«fO lSnlgªdf k|of]u ul/G5 . 

6. Knfl:6s pBf]udf k|of]u ul/g] km/dN8xfO8 -formaldehyde_ lgdf{0f ug{ o;sf] 

k|of]u ul/G5 .  

 -v_ OyfOn cNsf]xn -Oyfgf]n_ 

of] klg df]gf]xfOl8«s cNsf]xn xf] . o;sf] cf0fljs ;"q CH3CH2OH xf] . 

H – 

H

 |

C – 

 |

H

H

 |

C – OH

 |

H

 

pkof]lutf 

1. dfbs k]o kbfy{x¿ lj:sL -whisky_, jfOg -wine_, lao/ -beer_ cflbsf] ¿kdf 

 k|of]u x'G5 . 

2. c:ktfn, :jf:Yo rf}sL, gl;{ª xf]dx¿df 3fp, l;l/Gh cflb ;kmf ug{ o;sf] 

 k|of]u x'G5 .  

3. kf]lnlyg, 6]l/lng, ;fa'g /ª, k]G6 cflb pTkfbg ug{df o;sf] k|of]u x'G5 . 

4. cf}iflw, vf]6f], af];f] cflb 3'nfpg 3f]nssf] ¿kdf k|of]u x'G5  

5. Oy/, Snf]/f]kmd{ h:tf ljleGg of}lusx¿ agfpg k|of]u x'G5 . 
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6. afof]nf]lhsn :k]l;d]g ;'/lIft /fVg k|of]u x'G5 . 

8. cNsf]xn ydf{]ld6/df k|of]u x'G5 . 

9. OGwgsf] ¿kdf k|of]u x'G5 . 

 -u_ lUn;/f]n (Glycerol) 

lUn;/f]nsf] c0f';"qCH3H8O3 xf] . o;sf] gfd u|Ls zAb Glyceros af6 lgsflnPsf] xf] 

h;sf] cy{ Sweet eGg] x'G5 . of] 6«fOxfOl8«s cNsf]xn xf] . o;sf] IUPAC gfd 

Propane 1, 2, 3-triol xf] . of] /ªxLg, afSnf] / u'lnof] t/n kbfy{ xf] . of] kfgL / 

cNsf]xndf 3'N5 t/ Oy/df 3'Nb}g . 

H – 

OH

 |

C – 

 |

H

OH

 |

C – 

 |

H

OH

 |

C – H

 |

H

 

pkof]lutf 

1. /fd|f] u'0f:t/sf] ;fa'g, ;]leª lj|md tyf s:d]l6sdf o;sf] k|of]u x'G5 .  

2. cf}iflw agfpg k|of]u x'G5 . 

3.  lk|lG6ª d;L / :6fDk Kof8sf] d;L agfpg k|of]u x'G5 . 

4. o;n] 5fnfnfO{ km'6\gaf6 hf]ufpF5 . 

5. lj:kmf]6s kbfy{ agfpg k|of]u x'G5 . 

6. ;'tL{, kmnkm"n tyf vfB kbfy{nfO{ ;'Vvf x'gaf6 arfpF5 . 

7. rsn]6, ld7fO tyf vfB kbfy{nfO{ ld7f] agfpg k|of]u x'G5 . 

zAbfjnL M 

lj:kmf]6s kbfy{   M  hNbf j/Lk/L 7'nf] Iflt ug]{ kbfy{ 

Sofl6g];g    M  sfa{gsf c0f'x¿ hf]l8P/ nfdf] l;j|mL aGg] k|lj|mof 

;Gt[Kt xfO8«f]sfa{g  M  sfa{g / sfa{gsf]lardf l;ª\un sf]Eofn]G6 af]G8 ePsf]  

     xfO8«f]sfa{g 

c;Gt[Kt xfO8«f]sfa{g M sfa{g / sfa{gsf]lardf 8an jf l6«kn sf]Eofn]G6 af]G8 ePsf] 

    xfO8«f]sfa{g 

 



392 

cEof; 

1. ;xL pQ/df uf]nf] 3]/f nufpg'xf];\ M 

 -s_ tnsf dWo] s'g c;Gt[Kt xfO8«f]sfa{g xf] < 

  -c_ ldy]g   -cf_ Olyg  

  -O_ k|f]k]g   -O{_ Ao'6]g 

 -v_ tnsf dWo] s'g rflxF sfa{lgs kbfy{ xf]Og < 

  -c_ OyfOn cNsf]xn  -cf_lUn;/f]n   

  -O_vfg] g'g   -O{_Un'sf]h 

 -u_ Ao'l6gsf] c0f';"q tnsf dWo] s'g ;fdfGo ;"qaf6 ag]sf] xf] < 

  -c_CnH2n   -cf_CnH2n–2    

  -O_CnHn   -O{_ CnH2n + 2 

 -3_ tnsf] ;+/rgf ;"q x'g] of}lussf] IUPAC gfd s'g xf] < 

H – 

OH

 |

C – 

 |

H

OH

 |

C – 

 |

H

OH

 |

C – H

 |

H

 

  -c_ Oyfgf]n   -cf_ Oy]g 1, 2–8fof]n  

  -O_ k|f]k]g 1,2,3–6«fof]n  -O{_ ldyfgf]n 

2. km/s n]Vg'xf];\ M 

 -s_ ;Gt[Kt xfO8«f]sfa{g / c;Gt[Kt xfO8«f]sfa{g 

 -v_ k|f]kgf]n / lUn;/f]n 

 -u_ k|fª\Ufl/s of}lus / ck|fª\Ufl/s of}lus 

 -3_ cNs]g / clNsg    

 -ª_ cNsfOn u|'k / kmª\;gn u|'k 
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3.  sf/0f lbg'xf];\ M 

 -s_ sfaf]{g]6df sfa{g 5 t/ of] k|fª\Ufl/s of}lus xf]Og 

 -v_ clNsgnfO{ cf]n]lkmG; elgG5 . 

 -u_ ;Gt[Kt xfO8«f]sfa{gdf yk k/df0f' yKg ;lsFb}g . 

 -3_ k|f]lkg c;Gt[Kt xfO8«f]sfa{g xf] . 

 -ª_ lUn;/f]n cNsf]xn ;d"xdf kg]{ of}lus xf] . 

4. tnsf k|Zgx¿sf] pQ/ n]Vg'xf];\ M 

 -s_ k|fª\ufl/s of}lussf] kl/ro lbg'xf];\ . 

 -v_ :yfgLo :t/df kmnfdsf efF8f agfpg] sfl/u9n] OGwgsf ¿kdf sf7sf] l;w} k|of]u 

gu/L sf7x¿ hnfP/ ag]sf] uf]n k|of]u ug'{sf] sf/0f :ki6 kfg'{xf];\ .  

 -u_ xfO8«f]sfa{g s]nfO{ elgG5 < o;sf k|sf/sf] gfd n]Vg'xf];\ . 

 -3_ ;Gt[Kt xfO8«f]sfa{g eg]sf] s] xf] < s'g} ltgcf]6f;Gt[Kt xfO8«f]sfa{gsf] gfd n]Vg'xf];\ . 

 -ª_ c;Gt[Kt xfO8«f]sfa{g / ;Gt[Kt xfO8«f]sfa{gsf] cWoogsf cfwf/df c;Gt[Kt  

  xfO8«f]sfa{gaf6 ;Gt[Kt xfO8«f]sfa{g s;/L agfpg ;lsG5 < pbfx/0f;lxt JofVof  

  ug'{xf];\ . 

 -r_  pbfx/0f;lxt xf]df]nf]u; z[ª\vnfsf] kl/ro lbg'xf];\ . 

 -5_  cNs]g, clNsg / cNsfOgsf] ;fdfGo ;"q n]Vg'xf];\ . 

 -h_  k|f]k]gdf /x]sf tLgcf]6fsfa{gx¿df /x]sf Pp6f Pp6f xfO8«f]hgnfO{ xfO8«f]cS;fO8  

  kmª\;gn u|'kn] k|lt:yfkg ubf{ aGg] of}lussf] c0f';"q, ;+/rgf ;"q / pkof]lutf  

  n]Vg'xf];\ . 

 -em_  efG;f sf]7fsf] lrDgLdf sfnf] kbfy{ hDdf x'G5 . of] s'g of}lus xf] < of] s;/L aG5 < 

 -`_  Oy]g / Ao'6]gsf @÷@ cf]6fpkof]lutf n]Vg'xf];\ . 

 -6_  IUPAC sf] k"/f ¿k n]Vg'xf];\ .  

 -7_  tnsf] ;+/rgfTds ;"q x]/L ;f]lwPsf k|Zgx¿sf] hjfkm lbg'xf];\ . 
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H – 

H

 |

C – 

 |

H

H

 |

C – OH

 |

H

 

  -s_ of] of}lussf] kmª\;gn u|'k s'g xf] < 

  -v_ of] of}lussf] IUPAC gfd s] xf] < 

  -u_ o;sf @ cf]6fpkof]lutf n]Vg'xf];\ . 

  -3_ o;sf] yk Pp6f xfO8«f]hgk/df0f' -H_ nfO{ xfO8«f]lS;n u|'k (OH) n] lj:yflkt 

u¥of] eg] s'g of}lus aGb5 < 

 -8_  tnsf of}lusx¿sf] IUPAC gfd n]Vg'xf];\ . 

  (i) CH3OH  (ii) CH2OH –CHOH– CH2OH (iii) CH3CH2CH2Cl  

kl/of]hgf sfo{ 

1. cfkm\gf] jl/kl/ /x]sf sf7sf] 6'j|mf, vfg]t]n, skf;, lrgL, g'g, lkm6ls/L cflbnfO{ kfn}kfnf] 

 afNg'xf];\ . o;f] ubf{ s] x'G5 < cjnf]sg u/L tflnsf agfO lgisif{ n]Vg'xf];\ . 

j|m= ;+  kbfy{sf] gfd cjnf]sgsf] glthf lg:sif{ 

    

    

    

    

2. cfˆgf] 3/df k|of]u x'g] k|fª\ufl/s / ck|fª\ufl/s of}lusx¿sf] ;"rL tof/ ug'{xf];\ . 

 

 

 

 



395 

 

 

 

 

 

 

 

 

 

 

19.1 kl/ro 

xfd|f] b}lgs hLjgdf ljleGg lsl;dsf /;fogx¿sf] k|of]u u5f}{+ . s'g} /;fogx¿ vfgsfnflu 

k|of]u ul/G5, s'g} /;fog ;/;kmfOsf nflu k|of]u ul/G5, s'g} /;fogx¿ afnLdf nfUg] 

ls/fx¿ dfg{sf nflu k|of]u ul/G5, eg] s'g} /;fogx¿ vfBkbfy{x¿nfO{ nfdf] ;do;Dd 

e08f/0f ug{sf] nflu k|of]u ul/G5 . oL /;fogx¿ s]xL :yfgLo :t/df kfOg] ;fwg ;|f]tsf] 

k|of]u u/]/ tof/ ul/G5 eg] s]xL /;fogx¿ pBf]ux¿df pTkfbg ul/G5 .cf}Bf]lus kbfy{x¿ 

h:t}M vfBfGgsf] ;'/Iffsf] nflu k|of]u x'g] /;fog÷ ljiffbL, kmnkm"n tyf t/sf/Lsf] ;'/Iffsf 

nflu cfjZos kg]{ /;fog, l;d]G6, sfFr, ;fa'g, l86/h]G6 /f;folgs dn cflb kbfy{sf] 

pTkfbg / k|of]uaf/]df hfgsf/L lbGf] /;fog lj1fgsf] zfvfnfO{ cf}Bf]lus /;fog lj1fg 

elgG5 .  

  

lrq 19.1 : b}lgs hLjgdf k|of]u x'g] /;fogx¿ 

 

b}lgs hLjgdf k|of]u x'g] /;fogx¿  
(Chemicals used in daily life) 

An  
ljlzi6 p2]Zo (Specific Objectives) 
 

o; kf7sf] cGTodf l;sf?x¿ lgDg sfo{ ug{ ;Ifd x'g'x'g] 5 M 

 km'8 lk|h/e]l6E;sf] kl/ro lbO{ o;sf] plrt tl/sfn] k|of]u ug{  

 ;/;kmfOdf k|of]u x'g] /;fogx¿sf] kl/ro lbO{ ltgLx¿sf] plrt tl/sfn] k|of]u ug{  

 ljiffbLo'St /;fogx¿sf] e08f/0f / k|of]u ubf{ ckgfpg'kg]{ ;fjwfgLk|lt ;r]t x'g  

 cf}Bf]lus /;fogx¿af6 x'g] k|b"if0fsf] klxrfg / lgoGq0fsf pkfox¿sf] vf]hL ug{ 

kf7 

!( 
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 k'm8 lk|h/e]l6E; (Food preservatives) sf] kl/ro / k|of]u  

k/fk"j{ sfnb]lv vfB kbfy{x¿nfO{ nfdf] ;do;Dd ;'/lIft /fVg 

g'g, lrgL, leg]u/ cflbdf 8'afP/ /fVg], w'Fjfdf ;'sfP/ /fVg], 

a];f/ df]n]/ /fVg] k|rng 5 . o;f] ubf{ ;"Id hLjx¿sf] ljsf; 

x'g kfpFb}g . AofS6]l/of tyf kmGhfOx¿ h:tf ;"IdhLjx¿sf] 

sf/0fn] vfB kbfy{x¿ s'lxg / ;8\g yfN5g\ ;fy} ljleGg 

/f;folgs kl/jt{gn] ubf{ klg vfB kbfy{ lalu|g yfN5g\ . vfB 

kbfy{ ;8\g\, uNg, lau|Lg glbO{ nfdf] ;do;Dd tfhf / ;'/lIft 

/fVg ljleGg lsl;dsf k|fs[lts tyf l;Gy]l6s /;fogx¿ k|of]u 

ul/G5 . o;/L k|of]u ul/g] kbfy{x¿nfO{ k'm8 lKf|h/e]l6E;  

elgG5 . ljleGg jg:klthGo vfBkbfy{x¿ cGgkft / bnxg, 

kmnkm"n / t/sf/Lx¿ / hgfj/ hGo kbfy{x¿ df;',b'w / o;sf kl/sf/x¿nfO{ nfdf] 

;do;Dd hf]ufP/ /fVgsf] nflu k'm8 lKf|h/e]l6E; k|of]u ul/G5 . o;/L k|of]u ul/g] k'm8 

lKf|h/e]l6E;n] vfB kbfy{df JofS6]l/of / kmGhfOsf] ljsf; x'g lbb}g ;fy} cgfjZos 

/f;folgs kl/jt{g klg x'g glbO{ ;'/lIft /fV5g\ . k|of]usf] cfwf/df lk|hj]{l6E;nfO{ k|yd 

>]0fL / låtLo >]0fL u/L b'O{ efudf juL{s/0f ug{ ;lsG5 .  

k|yd >]0fLsf k'm8 lKf|h/e]l6E; M vfg] g'g, lrgL, t]n, sf7sf] w+'jf, d/d;nfx¿, leg]uf/, dx 

cflb vfB kbfy{df hlt;'s} dfqfdf klg k|of]u ug{ ;lsG5 . o:tf k'm8 lKf|h/e]l6E;nfO{ k|yd 

>]0fLsf k'm8 lKf|h/e]l6E; elgG5 . oL k'm8 lKf|h/e]l6E;n] dfgj :jf:Yodf c;/ ub}{gg\ . 

låtLo>]0fLsf k'm8 lKf|h/e]l6E; M ;f]l8od jf kf]6fl;od gfO6«]6, a]Ghf]Os Pl;8 / To;sf 

nj0fx¿, :fNkm/ 8fOcS;fO8 cflb lglZrt tf]lsPsf] dfqfdf dfq k|of]u ug{ ;lsG5 . o:tf 

/;fogx¿nfO{ låtLo>]0fLsf k'm8 lKf|h/e]l6E; elgG5 . s'g} vfB kbfy{df PseGbf a9L 

låtLo>]0fLsf lKf|h/e]l6E;x¿ k|of]u ug{' x'b}g\ .  

vfB kbfy{nfO{ nfdf] ;do;Dd e08f/0f ug{ 3fddf ;'sfpg], lk|mhdf /fVg], lr:ofgdf /fVg], 

g'g / lrgLsf] 3f]ndf 8'jfP/ /fVg], w'Fjfdf ;'sfpg], v/fgLsf] k|of]u ug]{ h:tf ljleGg 

k/Dk/fut / cfw'lgs ljlwsf] k|of]u ul/G5 . kmnkm"n,;fu–;AhL, b'w bxL, df5fdf;'x¿df 

/x]sf kf]ifs tŒjx¿nfO{ ;'/lIft /fVgsf] nflu vfBfGgx¿ lau|g / ;8\gaf6 hf]ufpgsf nflu 

k'm8 lk|h/e]l6E; k|of]u ul/G5 .  

 

lrqM g'g / rLgLdf 8'jfP/ /flvPsf vfB kbfy{ 

 lrq :19.2 
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vfB kbfy{x¿nfO{ ;'/lIft /fVg tyf kmnkm"nx¿nfO l56f] ksfpg /f;folgs kbfy{x¿sf] 

k|of]u ul/G5 t/ o;/L k|of]u ul/g] /;fogx¿ dfgj :jf:Yo tyf jftfj/0fsf nflu lgs} 

xflgsf/s klg x'g ;S5g\ . oL /;fogx¿sf] k|of]u ubf{ xftdf kGhf / d'vdf dfS; 

nufpg'k5{ . k|of]ukl5 ;fa'gkfgLn] xft w'g'k5{ . o;sf] cToflws k|of]u ug{'x'Fb}g / ;s];Dd 

k|fs[lts k|ljlwsf] k|of]u a9L ug{'k5{ . vfBfGgx¿nfO{ ;'/lIft /fVg, kmnkm"n ksfpg ljleGg 

/;fog tyf ljlwx¿ k|of]u ul/G5 . o;sf cfwf/dfk'm8 lk|h/e]l6E; -food preservatives) 

nfO{/;folgs, k|fs[lts / s[lqd u/L tLg k|sf/df ljefhg ug{ ;lsG5 .  

 1_ /f;folgs k'm8 lk|h/e]l6E; -Chemical food preservatives) 

 g'g, rLgL, leg]u/ /f;folgs kbfy{ x'g\, h;n] ;"IdsL6f0f'x¿ / hLjf0f'x¿sf] j[l4 / 

ljsf;nfO{ lgoGq0f u5{ . To:t} sodium benzonate sorbate, sulphur dioxide, 

nitrates and nitrites, Butylated hydroxyanisole (BHA), butylated 

hydroxytoluene (BHT) calcium propionate, sodium meta sulphite h:tf 

/;fogx¿n] klg chemical food preservative sf ¿kdf sfo{ u5{g\.  

 2_  k|fs[lts k'm8 lk|h/e]l6E; -Natural food preservatives) 

b}lgs hLjgsf vfBkbfy{x¿ lg/Gt/ / 5f]6f] 

;dodf g} k|of]u eO/xG5g\, tL kbfy{x¿nfO{ 

lau|gaf6 hf]ufO /fVg ltt] kftL, lgdsf] 

t]n, tf]/Lsf] t]n, cldnf] k|of]u ul/G5 . oL 

/;fogx¿ k|fs[lts k'm8 lk|h/e]l6E; 

-Natural food preservatives) x'g\ . k|frLg 

;dob]lv rngrNtLdf cfO/x]sf k|fs[lts 

tl/sfx¿ h:t} M 3fddf ;'sfpg], lr;f] 

7fpF jf kfgLdfly /fVg, fermentation ljlwsf] k|of]u ug]{, v/fgLsf] k|of]u ug]{ , a];f/ 

/ t]n dn]/ vfg] ;fdfg jf bnxgx¿ /fVg] cflb k|lj|mof klg k|fs[lts ;'/Iffsf 

pkfox¿ x'g\ . t/ cfhef]ln cfw'lgs k|ljlwx¿ klg h:t} pasturization, 

freezing,cold store sf] k|of]u u/L vfBfGg tyf kmnkm"nx¿ / t/sf/Lx¿ /fVg] 

k|ljlwsf] ljsf; lbgk|lt lbg a9b} uPsf] 5 . o;/L k|of]u ul/g] ljlwnfO{ k|fs[lts 

(natural)ljlw elgG5 . k|frLg ;dob]lv rNb}cfPsf kmnkm"nx¿ ksfpg] ljleGg 

ljlwx¿ h:t} M h'6sf] af]/fdf a]/]/ /fVg], c;'/f]sf] kft k|of]u ug]{, vfN8f] vg]/ vfN8f]df 

lrq :19.3 



398 

tftf] agfP/ af]/fn] a]/]/ kmnkm"nx¿ leq /fvL df6f]n] k'/L lbg] h:tf ljlwx¿ k|fs[lts 

ljlwx¿ x'g\ . 

3.  s[lqd ¿kdf kmnkm"n ksfpg] k'm8 lk|h/e]l6E; -Induced rippening fruits food  

preservatives) 

cfFk,s]/f h:tf kmnk"mnx¿ l5kLP/÷kl/kSs eO{ 

;s]kl5 klg kfSgsf] nflu nfdf] ;do nfU5 . o:tf 

kmnk"mnx¿nfO{ 5f]6f] ;dodf l56f] ksfpgsf nflu 

ljleGg /;fogx¿sf] k|of]u ul/G5 . o;/L 

kmnk"mnx¿nfO{ ksfpgsf] nflu k|of]u ul/g] 

/;fognfO{ rippening agent elgG5 . Calcium 

carbide, ethylenegas ethephon cflb rippening agent x'g\ . cfhef]ln ahf/df 

;lhnf] / ;:tf] lx;fan] k|fKt ug{ ;lsg] calcium carbide nfO{ kmnkm"n ksfpgsf] 

nflu cToflws k|of]u ul/Psf] kfOG5 . 

 k'm8 lk|h/e]l6E;x¿sf] dxŒj  

w]/} sf/0fx¿n] ubf{ k'm8 lk|h/e]l6E;x¿sf] k|of]u cfjZos x'G5 . k'm8 lk|h/e]l6E;x¿sf] 

k|of]un] lgDg sfo{x¿df ;xof]u u5{ . 

vfB kbfy{sf] :jfb / jf:tljs agfj6 hf]ufP/ /fVg dbt u5{ . kf]ifsLo u'0fx¿ a9fpg 

;xof]u u5{ . ;8\g, uNg / lau|Lg glbO{ nfdf] ;do ;Dd tfhf /fVg ;xof]u u5{ . vfgfsf] 

:jfb, agfj6 /ª a9fpg dbt u5{ . 

k'm8 lk|h/e]l6E;x¿sf c;/  

k'm8 lk|h/e]l6E;x¿sf] k|of]u ul/Psf vfgfx¿vfFbf dfgj :jf:Yodf gsf/fTs c;/x¿ k5{g\ . 

To;}n] /;fogx¿sf] k|of]u ubf{ / o;af6 kfs]sf kmnkm"n vfFbf xf]l;of/L x'g'k5{ . o;sf] 

cTolws k|of]un] 5fnf lrnfpg], 5fnf kf]Ng] , 5fnfdf /ftf] kmf]sfx¿ cfpg], o;/L ksfOPsf 

kmnkm"nsf] ;]jgaf6 cfFvfx¿ lrnfpg] / /ftf] x'g] h:tf c;/x¿ b]lvG5g\ . o:tf /;fog w]/} 

dfqfdf k|of]u ul/Psf vfgf vfgfn] kfrg k|0ffnLdf ;d:of cfpg'sf ;fy} hl6n ;d:ofx¿ 

klg cfpg ;S5g\ . s]xL gfO6«f]hgo'St k'm8 lk|h/e]l6E;x¿n] SofG;/ lgDtfpg] Ph]G6 pTkfbg 

ug]{x'Fbf SofG;/ ;Dd u/fpg ;S5 . To;}n] o; k|sf/sf /;fogx¿sf] cToflws k|of]u  

ug{'x'Fb}g . 

lrq :19.4 
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19.2 ;/;kmfOdf k|of]u x'g] /;fogx¿sf] kl/ro / k|of]u 

tkfO{F {n] cfˆgf] 3/df ;/;kmfO ug{ s] 

s] kbfy{x¿ k|of]u ug'{x'G5 < o:tf 

kbfy{x¿sf] k|of]u ubf{ s:tf s:tf 

;fjwfgLx¿ ckgfpg'x'G5 < 

;/;kmfO{sf nflu k|of]u ul/g] 

/;fogx¿df ;"Id hLjx¿nfO{ gi6 

u/]/ kmf]xf]/ d}nfx¿ x6fpg ;Sg] 

Ifdtf x'G5 . To;}n] pSt /;fogx¿sf] 

k|of]un] xfd|f] JoflStut ;/;kmfO{ 

;fy;fy} jl/k/Lsf] jftfj/0f ;kmf /fVg 

;lsG5 . xfdLn] g'xfpg, xftd'v w'g 

tyf sk8fx¿ w'g ;fa'gsf] k|of]u u5f}{+ . To:t} e'FO{ ;kmf ug{ lkmgf]n (Phenol) sf] k|of]u  

u5f}{+ . n'uf w'g l86/h]G6 klg k|of]u u5f}{+ . k|flrg sfn b]lv efF8f dfHg, n'uf w'g v/fgLsf] 

k|of]u ug]{ k|rng lyof] . cfhsfn ;/;kmfO{sf sfo{sf nflu ljleGg lsl;dsf /;fogx¿sf] 

k|of]u ul/G5 . oxfF xfdL s]xL /;fogx¿sf]af/]df 5nkmn u5f}{+ . 

 ;fa'g (Soap) 

;f]l8od :6]/]6, ;f]l8od cf]lnP6, ;f]l8od kflNd6]6 

;fa'gsf pbfx/0fx¿ x'g\ . pRr ˆof6L cDn (higher 

fatty acid) sf] ;f]l8od jf kf]6fl;od nj0fnfO{ ;fa'g 

elgG5 . ;fwf/0f ;fa'g pTkfbgsf nflu jg:kltsf] t]n 

jf hgfj/sf] af];f], ;f]l8od xfO8«f]S;fO8 / ;f]l8od 

Snf]/fO8nfO{ sRrf kbfy{x¿sf] ¿kdf k|of]u ul/G5 . 

o;sf] pTkfbgsf] nflu jg:kltsf] t]n -cf]lne, gl/jn 

/ skf;sf] laof_ jf af];f]nfO{ ;f]l8od xfO8«fS;fO8 / 

;f]l8od Snf]/fO8 cfjZos k5{ . ;fa'g n'uf w'g , g'xfpg k|of]u ul/G5 . g/d kfgLdf 

;fa'gsf] w]/} lkFmh cfpF5 eg] s8f kfgLdf sd lkmFh cfpF5 . s8f kfgLdf ;fa'gsf] k|of]u ubf{ 

:sd (scum) gfds c3'ngzLn v}/f] kbfy{ agfpg] ePsfn] s8f kfgLdf ;/;kmfOsf] nflu 

;fa'g Tolt pkof]uL x'b}g . o;sf] h}ljs ljR5]bg x'g] ePsfn] o;n] /f;folgs k|bi"f0f x'b}g\ . 

lrq :19.5 ;/;kmfOdf k|of]u x'g] /;fogx¿ 

lrq : 19.6 ;fa'g 
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 ;fa'g agfpg cfjZos sRrf kbfy{ 

1. jg:klt t]n jf hgfj/sf] af];f] 

2.  ;f]l8od xfO8«f]cS;fO8 

3.  ;f]l8od Snf]/fO8 

 agfpg] tl/sf 

jg:klt t]n jf af];f]nfO{ ;f]l8od xfO8«f]S;fO8 / ;f]l8od Snf]/fO8;Fu ttfOG5 . o;/L 

ttfpFbf jg:klt t]n jf af];f] / ;f]l8od xfO8«f]S;fO8lar /f;folgs k|ltlj|mof eO{ ;fa'g -

pRr km\of6L cDnsf] ;f]l8od nj0f_ aGb5 . o;/L jg:klt t]n jf hgfj/sf] af];f]nfO{ 

cNsfnL;Fu k|ltlj|mof u/fP/ ;fa'g pTkfbg ug{] k|lj|mofnfO{ ;kf]lglkms];g (Saponification) 

elgG5 . ;kf]lglkms];g k|lj|mofdf ;f]l8od Snf]/fO8 ld;fpFbf ;fa'g hDg (Precipitation) 

d2t u5{ . o;sf] /f;folgs k|ltlj|mof lgDgfg';f/ 5 .  

 t]n÷af];f] ± ;f]l8od xfO8«f]cS;fO8  ;fa'g ± lUnl;l/g 

 C3H5(OOCR)3 + 3NaOH––––––––3NaOOCR + C3H5(OH)3 

 oxfF R n] xfO8«f]sfa{g z[ª\vnf -cNsfOg ;d"x_ nfO{ hgfpF5 . 

 ljz]iftf 

1. ;fa'g kfgLdf sd 3'ngzLn x'G5 . 

2. ;"Id hLjx¿n] ;lhn} s'xfpg ;S5g\ . 

 pkof]lutf / kmfObfx¿ 

1. g'xfpg, n'uf w'g tyf cGo ;/;kmfO ug{ ;fa'gsf] k|of]u ul/G5 . 

2. ;fa'gsf] h}ljs ljR5]bg x'g] x'Fbf o;n] jftfj/0fdf k|b"if0f km}nfpFb}g . 
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lj|mofsnfk 19.1: ;fa'g lgdf{{0f k|lj|mof 

cfjZos ;fdu|L M t]n jf jf];f], ;f]l8od xfO8«f]cS;fO8sf] 

3f]n, vfg] g'g, cflNdlgod jf kmnfdsf] s/fO jf l8lSr, 

;f]nL, lkmN6/ k]k/, tfksf] ;|f]t 

 k|of]u ljlw M Pp6f las/df 50ml jg:klt t]n  

lng'xf];\ . csf]{ las/df 20 gm ;f]l8od 

xfO8«f]cS;fO8nfO 50 ml hlt kfgLdf 3f]n agfpg'xf] . 

ca b'O{cf]6} 3f]nnfO{ cflNdlgod jf kmnfdsf] s/fO jf 

l8lSrdf vgfP/ /fd|f] ;Fu ld;fpg'xf];\ . pSt ld>0fnfO{ rnfpFb} afSnf] k]:6 aGbf;Dd 

ttfpg'xf];\ . To;df clnslt g'g / ;f]8f /fvL rnfpg'xf];\ . g'gn] ;fj'gnfO{ ld>0fjf6 

5'6\6ofpg ;xh agfp5 . To;k5L lkmN6/ k]k/sf] ;fxfotfaf6 lkmN6/ u/]/ lkmN6«]6sf]¿kdf 

;fj'g k|fKt ug{ ;lsG5 . To;k5L h'g cfsf/sf] ;fa'g rflxG5, ToxL cfsf/ ePsf] ef8fdf 

vGofpg'xf];\ .  

 l8h/h]G6 (Detergent) 

l86/h]G6 sk8f ;kmfOsf] nflu k|of]u ul/g] ;fa'geGbf a9L 

3'ngzLn j:t' xf] . xfO8«f]sfa{g of}lusx¿af6 k|fKt ul/g] 

;+Zn]lift k]6«f]lnod /;fognfO{ l86/h]G6 elgG5 . of] a]lGhg 

;Nkmf]lgs cDnsf] nj0f xf] . o;nfO{ ;fa'g/lxt ;fa'g 

(Soapless soap) klg elgG5 . ;fa'gh:t} logLx¿n] klg 

sk8f ;kmf u5{g\ t/ logLx¿sf] /f;folgs ;+/rgf ;fa'gsf] 

eGbf km/s x'G5 . o;nfO{ s8f kfgLdf klg k|of]u ug{  

;lsG5 . lsgls o;df /x]sf SoflN;od / DofUg]l;od kfgLdf 3'ngzLn x'G5g\ . ;f]l8od 

nl/n ;Nk]m6 (Sodium laurylsulphate) cNsfOn a]l~hg ;Nkmf]g]6 (Alkyl benzene 

sulphonate), ;f]l8od kfO/f] kmf]:km]6 (Sodium pyrophosphate) cflb o;sf pbfx/0fx¿ 

x'g\ . logLx¿ af/, kfj8/ jf t/n¿kdf kfOG5g\ . 

 ljz]iftfx¿ 

1. logLx¿sf] ;kmf ug{] Ifdtf a9L x'G5 .  

2. logLx¿ kfgLdf ;lhn} 3'N5g\ . 

lrq:19.8 

lrq :19.7 ;fa'g agfO/x]sf]] 
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3. logLx¿sf] h}ljs ljR5]bg x'Fb}g . 

pkof]lutf 

1. of] s8f kfgLdf klg ;lhn} 3'Ng] ePsfn] n'uf w'gsf] nflu o;sf] clws k|of]u ul/G5 .  

2. o;nfO{ efF8fx¿ w'g ;fy} e'O{F ;kmf ug{sf nflu klg k|of]u ul/G5 . 

l8h/h]G6sf c;/x¿ 

1. /f;folgs k|sl[tsf] ePsfn] o;sf] h}ljs ljR5]bg (biodegradeble) x'Fb}g . h;n] ubf{ 

 o;n] /f;folgs k|b"if0f lgDTofpF5 .  

2. o;sf] cTolws k|of]un] df6f]df /x]sf ;"IdhLjx¿sf] gi6 ug]{ ePsfn] df6f]sf] 

 pj{/fzlSt 36fpF5 .  

3. o;n] xfjfsf] k|b"if0f,kfgLsf] k|b"if0f u/fpF5 .  

4. efF8f dfHbf k|of]u x'g] l86h{]G6n] dfgj :j:Yodf gsf/fTds c;/ u5{ .  

5. 5fnf;DaGwL ;d:of x'g], :jf;k|Zjf;df ;d:of x'g], k'm8 kf]Ohg cflb x'g] u5{ . 

ljiffbLo'St /;fog 

xflgsf/s OG;]S6, k]i6 / /f]8]G6x¿n] afnLgfnL pTkfbg 36fpF5g\ . o:tf xflgsf/s hLjx¿ 

dfg{ jf lgoGq0f ug{ /;folgs jf h}ljs kbfy{x¿sf] k|of]u ul/G5 . xflgsf/s ls/f lgoGq0f 

ug{ / dfg{ k|of]u x'g] /f;folgs of}lusx¿ ljiffbL x'g\. ljiffbLx¿nfO{ w'nfsf ¿kdf 5s{g] jf 

t/nsf ¿kdf 5g]{ ul/G5 . logLx¿sf] k|of]usf cfwf/df logLx¿ ljleGg lsl;dsf x'G5g\ . 

h:t} M  

k]li6;fO8\; -Pesticides _ M k]:6nfO{ dfg{sf]nflu k|of]u ul/g] /;folgs / h}ljs kbfy{nfO{ 

k]l:6;fO8 elgG5 . s[lifdf pTkfbg a9fpg jf jflngfln arfpgsf]nflu logLx¿sf] k|of]u 

ul/G5 .  

/f]8]lG6;fO8\; - Rodenticides) M d';f dfg{sf]nflu k|of]u ul/g] /;folgs jf h}ljs 

kbfy{nfO{ /f]8]lG6;fO8\; elgG5 . 

OG;]lS6;fO8\; -Insecticides) M OG;]S6x¿nfO{ dfg{sf]nflu k|of]u ul/g] j:t'x¿nfO{ 

OG;]lS6;fO8 elgG5 .  
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ljiffbLsf k|sf/  

k/fk"j{ sfnb]lv afnLgfnLdf nfUg] /f]u, k]:6 /f]8]G6 tyf ls/fx¿sf] lgoGq0f ug{sf nflu 

ljleGg lsl;dsf ljiffbLx¿ k|of]u ul/G5 . s'g} ljiffbLx¿ xfd|f] j/k/ kfOg] la?jf tyf 

hgfj/x¿af6 k|fKt kbfy{x¿sf] k|of]u u/]/ agfOG5 eg] s]xL ljifflbx¿ l;Gy]l6s 

/;fogx¿af6 tof/ ul/G5 . o;sf cfwf/df ljiffbLx¿nfO{ h}ljs / /f;folgs u/L b'O{ 

efudf juL{s/0f ug{ ;lsG5 . 

-s_ h}ljs ljiffbL 

:yfgLo ¿kdf kfOg] ltt] kftL, gLd, c;'/f], l;:gf], l6d'/, 

agdf/f cflb la?jfx¿ tyf ufO{sf] lk;fa / uf]a/df x'g] 

/;fogx¿n] ls/fx¿ dfg{ ;S5g\ . o:tf la?jfsf 

efux¿ ;ª\sng u/L h}ljs ljiffbL agfpg ;lsG5 . 

u|fdL0f e]usf ls;fgx¿n] af/Ldf ls/fx¿ dfg{ v/fgL 

55{g\, cfn' /fK]g'cufl8 cfn' /f]Kg agfOPsf] vfN8f]df 

c;'/f] /fVg], cGg e08f/gdf lgdsf] kft /fVg], p8'; dfg{sf nflu ltt]kftL / lgdsf] 

emf]n k|of]u ug]{ u5{g\ . oL ;a} h}ljs ljiffbLsf pbfx/0f x'g\ . ltgsf] k|of]usf] ;6\6f 

h}ljs ljiffbLsf] k|of]u ug{ ;lsG5 . h}ljs ljiffbLn] af]6la?jfdf nfUg] ls/fnfO{ 

eufpg tyf /f]uaf6 hf]ufpg dbt u5{ . o;sf] k|of]un] df6f] tyf cGo hLjnfO{ c;/ 

ub}{g . o;n] dfgj :jf:Yodf klg c;/ kfb}{g .  

lj|mofsnfk 19.2 M :yfgLo ¿kdf h}ljs ljifbL agfpg] ljlw 

1. :yfgLo ¿kdf kfOg] l;:gf], lgd, l6d/', asfOgf], c;'/f], wt'/f], s]t'sL, ltt]kftL, 

t'n;L, afa/L, cb'jf, n;'g, Kofh, cflbsf kft, ;'Gtnfsf] af]j|mf h:tf uGw cfpg] 

la?jfsf efunfO{ 6'j|mf kf/]/ ld;fpg'xf];\ . 

2. 6'j|mf kf/]/ ld;fPsf] kbfy{sf] lk08sf] nueu cfwf hlt lk08 x'g] u/L uf}d"q / s]xL 

dfqfdf ufO{sf] uf]a/ ld;fpg'xf];\ . pSt ld>0fnfO{ 15 lbg ;Dd xfjf gl5g]{ u/L 

9fs]/ /fVg'xf];\ . ld>0fnfO{ rfF8f] rfF8f] s'xfpgsf nflu hLjf0f' tyf 9';L -lo:6_ 

ePsf] emf]n /fVg ;lsG5 . 

3. o;/L tof/ kfl/g] ljiffbLsf] Ps efu;Fu tLgb]lv kfFr efu;Dd kfgL ld;fP/ afnLdf 

5g{ ;lsG5 . 

lrq :19.9 h}ljs ljifbL 
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-v_ /f;folgs ljiffbL  

/f;folgs ljiffbLx¿ cf}wf]lus ¿kdf ljleGg /;fogx¿af6 tof/ kfl/g] of}lus x'g\. 

ljleGg k|sf/sf /f;folgs ljiffbLsf] cg'lrt k|of]un] ef}lts Pjd\h}ljs jftfj/0fnfO{ 

k|b"lift u/fpF5 . /f;folgs sL6gfzs ljiffbL x'g\. pbfx/0fsf ¿kdf dfnflyg 

sL6gfzs ljiffbLsf] k|of]un] t/sf/L afnL, kmnk"mn, cflbdf cfj|md0f ug]{ ls/f gi6 ug{ 

;lsG5 . ljleGg lsl;dsf xflgsf/s ls/fx¿nfO{ dfg{sf nflu pTkfbg ul/Psf dfgj 

lgld{t /f;folgs kbfy{nfO{ sL6gfzs ljiffbLx¿ elgG5 . xfd|f] j/k/ kfOg] s]xL 

ls/fx¿ xflgsf/s x'G5g\ . To:tf ls/fx¿ dfg{sf nflu sL6gfzs ljiffbLx¿ agfOG5 . 

/f;folgs ;+/rgfsf cfwf/df sL6gfzs ljiffbLx¿ b'O{ k|sf/sf x'G5g\ .  

 (i) cuf{lgs sL6gfzs ljiffbL (Organic Insecticide) 

 (ii) OGcuf{lgs sL6gfzs ljiffbL (Inorganic Insecticide) 

k|fª\ufl/s sL6gfzs ljiffbL (Organic Insecticide) 

logLx¿ dfgj lgld{t sfa{go'StsL6gfzs ljiffbL x'g\ . oL of}lusx¿df sfa{g, xfO8«f]hg, 

clS;hg tyf Snf]l/g km:kmf]/; tŒjx¿ ldn]/ ag]sf x'G5g\ . pbfx/0fsf nflu a]GhLg x]S;f 

Snf]/fO8 (Benzene hexa chloride, BHC), 8fOSnf]/f] 8fOlkmgfOn 6«fOSnf]/f] Oy]g 

(Dichloro diphenyl trichloroethane, DDT), clN8«g, 8fOclN8«g, ldyf]S;L Snf]l/g cflb . 

ck|fª\ufl/s sL6gfzs ljiffbL (Inorganic Insecticide) 

vlgh tŒjx¿sf] k|of]u u/L agfOPsf] sL6gfzs ljiffbLx¿nfO{ Ogcuf{lgs sL6gfzs ljiffbL 

elgG5 . oL ljiffbLx¿df sfa{g afx]s cGo tŒjx¿ x'G5g\ . pbfx/0fsf nflu SoflN;od 

cl;{g]6, n]8 cl;{g]6, ˆnf]/fO8, nfOd ;Nkm/ cflb . 

sL6gfzs ljiffbLsf] k|of]u 

logLx¿ t/sf/L, kmnkm"n tyf skf; cflbnfO{ ls/fx¿af6 arfpgsf] nflu k|of]u ul/G5 . 

3/df lemFuf, nfdv'6\6], ;fª\nf h:tf xfgLsf/s ls/fx¿ dfg{sf nflu k|of]u ul/G5 . oL 

/;fogx¿ xflgsf/s ls/fsf] hLjgrj|m gi6 u/L ltgLx¿sf] ;ª\Vof 36fpg k|of]u ul/G5 . 

ljiffbLsf kmfObf 

laiffbLn] afnLdf nfUg] ls/f, k]i6 / /f]8]G6x¿nfO{ gi6 u/L afnLsf] pTkfbg a9fpF5 . logn] 

afnLgfnLsf] /Iff u/]tf klg jftfj/0fdf y'k}| gsf/fTds c;/ l;h{gf u5{g\ . /f;folgs 
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sL6gfzs ljiffbLsf] k|of]u ls;fgsf] OR5f xf]Og afWotf xf] . o:tf /f;olgs kbfYf{ Ps 

k|sf/sf ljif x'g\ . lognfO{ ;'/lIft ¿kdf k|of]u / e08f/0f ug'{k5{ .  

ljiffbLsf a]kmfObf  

1. OG;]lS6;fO8, k]l:6;fO8 / /f]8]lG6;fO8 h:tf ljiffbLsf cjz]ifx¿ dfgj z/L/df k|j]z 

 ubf{ :jf:Yodf k|ToIf c;/ k5{ . pbfx/0fsf nflu DDT (Dichloro diphenyl 

 trichloroethane) kfp8/sf] k|of]un] Zjf;k|Zjf;;DaGwL /f]ux¿ lgDTofpF5 . 

2. /f;folgs ljiffbLsf] ;Dks{df cfpFbf :gfo'k|0ffnL, u|lGyk|0ffnLdf cflbdf c;/ k5{ . 

 /f;folgs sL6gfzs ljiffbLsf] k|of]un] xfjf, kfgL / hldg k|b"if0f x'G5 .  

3. ljiffbLsf] k|of]un] kfl/l:ylts k4ltdf c;/ k5{ . /f;folgs sL6gfzs ljiffbLn] 

 xflgsf/s ls/f dfq geP/ pkof]uL ls/f klg dfg]{ u5{g\. pbfx/0fsf nflu DDT 

 kfp8/ ldl;Fbf xfjf / kfgL k|b"if0f x'G5 .  

4. k|b"lift kfgLdf hnLo hLjx¿ afFRg ;Sb}gg\ eg] afFr]sf hLjx¿df k|hgg Ifdtf 36\b} 

 hfG5 . r/f tyf df5fx¿sf] j[l4 / k|hgg Ifdtfdf sdL cfpF5 .  

/f;folgs ljiffbL k|of]u ubf{, cf];f/ k;f/ ubf{ / e08f/g ubf{ckgfpg'kg]{ ;fjwfgL 

xfdLx¿n] kfgLsf] lgd{nLs/0f ug{ Snf]l/gsf] k|of]u u5f}{ . To:t} 3/df cfPsf] d';f dfg{ 

/f]8]lG6;fO8 k|of]u u5f}{, p8';, pFlkoff dfg{ OG;]lS6;fO8 k|of]u u5f}{+, slxn] sfFlx 6\jfOn]6, 

afy?d ;kmf ug{ tyf Pl;8 Aofl6« l/rfh{ ug{ Pl;8sf] k|of]u u5f}{ . o;/L k|of]u ul/g] 

/;folgs ljiffbLx¿ dfgj :jf:Yosf nflu klg xflgsf/s x'G5g\ To;}n] logLx¿sf] k|of]u ubf{ 

cToGt ;ts{ eO{ cfjZos ;fjwfgLx¿ ckgfpg'k5{ . ;fy} logLx¿sf] cf];f/k;f/ ubf{ / 

e08f/g ubf{ klg ;fjwfgL ckgfpg ;lsPg eg] b'3{6gf x'g ;S5 To;}n] o:tf /;fogx¿sf] 

k|of]u ubf{, cf];f/ k;f/ ubf{ / e08f/g ubf{ klg ;ts{tf ckgfpg'k5{ . ljleGg cj:yfdf 

ckgfpg'kg]{s]xL ;fjwfgLx¿ lgDgfg';f/ 5g\ .  

1. afnLgfnLdf sL6fgzs ljiffbL 5bf{ xfjfsf] lbzflt/ 

 5g'{k5{ .  

2. ljiffbL 5bf{ afFsL /x]sf] dfqfsf] ;/'lIft e08f/g jf 

 Joj:yfkg ug'{k5{ .  

3. OG;]lS6;fO8, k]li6;fO8 / /f]8]lG6;fO8 h:tf 

 ljiffbLsf] k|of]u k"j{ o;sf] k|of]u ljlwaf/] /fd|f];F cWoog 
lrq :19.10 afnLgfnLdf 

sL6fgfzs ljiffbL 5b}{ 
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 ug'{k5{ . 

4. e08f/0f ubf{ afnaflnsfsf] kxF'rdf /fVg'x'Fb}g .  

5. ljiffbL /fv]sf] ef8f]df :ki6 ;Fu lrlgg] u/L n]alnª ul/Psf] x'g' kb{5 .  

6. r'lxg] jf kf]lvg] u/L e08f/0f ug{' x'b}g . ljiffbL 5g{ k|of]u ePsf pks/0fx¿ ;kmf 

 ug{'k5{ . 

7. ljiffbLsf] pko'St dfqf k|of]u ug{'k5{ .  

8. ljiffbL 5g]{ JolStn] ;'/Iffsf nflu pko'St kf];fs nufpg'k5{ .  

9. ljiffbLnfO{ d'VotM cfFvf / d'vsf] ;Dks{df cfpg lbg'x'Fb}g .  

10. ljiffbL 5g{ k|of]u ePsf pks/0fx¿nfO{ kfgLsf] d'xfgglhs ;kmf ug'{x'Fb}g . 

11. ljiffbL 5g]{ sfo{ ;DkGg ePk5L ;fa'g kfgLn] ;kmf l;t xft w'g'kb{5 . 

12. ljifbLsf] cf];f/ k;f/ ubf{ /fd|f];Fu Koflsª u/]/ ;'/lIft ;fy ug'{k5{ . c? vfBj:t'x¿ 

 ;Fu;Fu} /fv]/ cf];f/k;f/ ug'{x'Fb}g .  

13. Pl;8x¿nfO{ ;'/lIft efF8f]df Koflsª ul/ gxlNng] ul/ cf];f/k;f/ ug'{k5{ .  

14. vfg] kfgL lgd{nLs/0f ubf{ tf]lsPsf] eGbf a9Ldfqfdf Snf]l/g k|of]u ug'{x'Fb}g .  

dn (Fertilizer) 

df6f]df k|of]u ul/g] kfgLdf 3'ngzLn kbfy{x¿ h;af6 la?jfn] cfkm"nfO{ cfjZos kg{] kf]ifs 

tŒjx¿ k|fKt u5{ tL kbfy{x¿nfO{ dn elgG5 . df6f]df nuftf/ Ps} lsl;dsf afnLx¿ 

nufpFbf df6f]sf] pj{/zlSt x|f; x'G5 . To;}n] df6f]sf] pj{/zlSt a9fpg df6f]df dnsf] k|of]u 

ul/G5 . /fd|f] dnn] la?jfnfO{ cfjZos kf]ifs tŒjx¿ pknAw u/fpg'sf ;fy} df6f]df /x]sf 

;"Id hLjx¿nfO{ klg kf]if0f k|bfg u5{ . dn d'Votof b'O{ lsl;dsf x'G5g\– k|fª\ufl/s dn / 

/f;folgs dn . 

k|fª\ufl/s dn (Organic fertilizer) 

la?jf tyf hgfj/x¿sf d/]sf ;8]un]sf efux¿ s'xfP/ agfOPsf] dnnfO{ k|fª\ufl/s dn  

elgG5 . of] dn df6f]sf nflu clt pko'St dflgG5 . o;n] la?jfnfO{ cfjZos tŒjx¿ 

pknAw u/fpF5 . df6f]sf ;+/rgfdf klg ;sf/fTds kl/jt{g NofpF5 . xl/of] dn / sDkf]i6 

dn u/L k|fª\ufl/s dn b'O{ lsl;dsf x'G5g\ . 
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-s_ xl/of] dn (Green manure) 

s]xL xl/of la?jfx¿nfO{ dns} nflu x'sf{OG5, logLx¿nfO{ xl/of] dn elgG5 . oL 

la?jfx¿nfO{ df6f]df pdfl/G5, x'sf{OG5 / hf]t]/ df6f]d} k'l/G5 . oL la?jfx¿ 

s'xL;s]kl5 Tof] df6f]df pAhfOg] afnLx¿nfO{ cfjZos kf]ifs tŒjx¿ pknAw  

u/fpF5 . 

-v_ sDkf]i6 dn (Compost manure) 

d[t hgfj/sf] z/L/, hgfj/x¿sf] uf]a/ d"q tyf la?jfsf ljleGg efux¿nfO{ s'g} 

vfN6f]df /fvL s'xfP/ jf ;8fP/ tof/ ul/Psf] dnnfO{ sDkf]i6 dn elgG5 . sDkf]i6 

dn agfpg ;"Id hLjx¿sf] dxjk"0f{ e"ldsf /xG5 . oL hLjx¿n] la?jf tyf 

hgfj/x¿sf] d/]sf efux¿ s'xfpg d2t u5{g\ . 

 sDkf]i6 dnsf] kmfObf 

1. oL dnx¿df sfa{go'St kbfy{ k|r"/ dfqfdf kfOg] ePsfn] af]6la?jfx¿ /fd|/L 

 x's{g] / /fd|f] kmn lbg] u5{g\ . 

2. of] dnn] df6f]sf] kfgL wf/0f ug{] Ifdtf j[l4 u5{ . 

3. of] dnn] jfo'd08ndf gsf/fTds k|efj kfb{}g . 

4. df6f]sf] cDnLokg / Iffl/okgdf s'g} km/s kfb{}g . 

5. of] dnn] df6f]df kfOg] ;"Id hLjx¿nfO{ hf]ufO/fV5 . 

/f;folgs dn 

/f;folgs kbfy{x¿ k|of]u u/L /f;folgs k|lj|mofaf6 tof/ ul/Psf] dnnfO{ /f;folgs dn 

elgG5 . oL dnx¿ la?jfx¿nfO{ tTsfn kf]if0f tŒjx¿ pknAw u/fpgsf nflu k|of]u  

ul/G5 . /f;folgs dnn] ljz]ifu/L gfO6«f]hg, km:kmf]/; / kf]6fl;od h:tf k|d'v tŒjx¿ 

pknAw u/fpF5 . oL tŒjx¿ /x]sf] cfwf/df /f;folgs dn tLg k|sf/sf x'G5g\ . tL x'g\– 

gfO6«f]hgo'St /f;folgs dn, km:kmf]/;o'St /f;folgs dn / kf]6fl;odo'St /f;folgs dn . 

gfO6«f]hgo'St /f;folgs dn (Nitrogenous chemical fertilizer) 

k|r"/dfqfdf gfO6«f]hg pknAw u/fpg] /f;folgs dnnfO{ gfO6«f]hgo'St /f;folgs dn  

elgG5 . pbfx/0f M o'l/of (NH2–CO–NH2), Pdf]lgodgfO6«]6 (NH4NO3), Pdf]lgod ;Nkm]6 

[(NH4)4 SO4], SoflN;od ;fOgfO8 [Ca(CN)2] . 
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gfO6«f]hgo'St /f;folgs dnsf] dxŒj 

1. o;n] la?jfdf k|f]l6g, k|f]6f]KnfHdf / Snf]/f]lkmn ;+Zn]if0f ug{ dbt u5{ . 

2. o;n] la?jfnfO{ xnSs a9\g / w]/} afnL pTkfbg ug{ d2t u5{ . 

3. gfO6«f]hgsf] cefjdf la?jfsf kftx¿ kx]Fnf x'g], km"nx¿ /fd|/L gkm'Ng] x'G5g\ . 

 kmn:j¿k kmn / lapsf] cfsf/ ;fgf x'G5g\ . 

km:kmf]/;o'St /f;folgs dn (Phosphorous containing fertilizer) 

k|r"/dfqfdf km:kmf]/; pknAw u/fpg] /f;folgs dnnfO{ km:kmf]/;o'St /f;folgs dn elgG5 . 

pbfx/0f M Pdf]lgod km:km]6 [(NH4)3 PO4], SoflN;od ;'k/ km:km]6 [Ca(H2PO4)2. 2CaSO4], 

l6«kn ;'k/ km:km]6 [3Ca(H2PO4)2], xf8sf] w'nf]] cflb . 

km:kmf]/;o'St /f;folgs dnsf] dxŒj 

1. km:kmf]/;o'St /f;folgs dnn] la?jfsf] h/f j[l4 u5{ . 

2. o;n] kmnx¿ ksfpg / lap ljsf; ug{ dbt u5{ . 

3. o;n] k|f]l6g ;+Zn]if0f ug{ sf]if ljefhg ug{, kft / 6';f knfpg d2t u5{ . 

kf]6fl;odo'St /f;folgs dn (Potassium Containing fertilizer) 

k|r"/dfqfdf kf]6fl;od pknAw u/fpg] /f;folgs dnnfO{ kf]6fl;odo'St /f;folgs dn  

elgG5 . pbfx/0f M kf]6fl;od Snf]/fO8 (KCl), kf]6fl;od gfO6«]6 (KNO3) / kf]6fl;od 

;Nkm]6 (K2SO4), v/fgL cflb . 

kf]6fl;odo'St /f;folgs dnsf] dxŒj 

1. o;n] k|sfz ;+Zn]if0f / km"nsf] j[l4 ljsf;df d2t u5{ . 

2. o;n] k|f]l6g ;+Zn]if0f, sf]if ljefhgdf d2t u5{ .  

3. o;n] /f]u lg/f]ws Ifdtf a9fpF5 . 

/f;folgs dnsf a]kmfObfx¿ 

1. /f;folgs dnsf] cTolws k|of]un] df6f]sf] k|b"if0f, kfgLsf] k|b"if0f / xfjfsf] k|b"if0f 

 u/fpF5 . 
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2. gfO6«f]hgo'St /f;folgs dn cTolws k|of]u ubf{ kfgLdf clS;hgsf] dfqf 36\5 / 

 kfgLdf a:g] hgfj/x¿sf] d[To' x'G5 . 

/f;folgs k|b"if0f  

xfdLn] b}lgs hLjgdf w]/} lsl;dsf /f;folgs kbfy{x¿ k|of]u u5f{}+ . tL /f;folgs 

kbfy{x¿n] k|ToIf jf ck|ToIf ¿kdf jftfj/0f k|b"lift agfpF5 . xfd|f] b}lgs hLjgdf k|of]u x'g] 

ljleGg /;fogx¿n] ubf{ jftf/0fdf grfx]sf kl/jt{gx¿ x'G5g\, h;n] ubf{ jftfj/0f k|b"lift 

x'G5 . lgdf0f{sf sfo{x¿ ubf{ ar]sf] l;d]G6, ljleGg k|of]hgkZrft\\ lg:sg] cgfjZos 

l;;fx¿, Knfl:6s, kmfOa/, afnL gfnLdf cTolws dfqfdf k|of]u ul/Psf /f;folgs dn tyf 

sL6gfzs ljiffbLx¿n] df6f], kfgL tyf xfjfdf c:jefljs kl/jt{g u/fO{ k|b"lift u5{ . o;/L 

cgfjZos /;fogx¿ jftfj/0fdf ldl;P/ jftfj/0fdf x'g] k|b"if0fnfO{ /;folgs k|b"if0f 

elgG5 . dfgjnufot ;a} hLjhut\nfO{ hLjg latfpg sl7gfO pTkGg u/fpg] Ps ;d:of 

jftfj/0fLo k|b"if0f xf] . o;n] ubf{ jftfj/0fsf ljleGg tŒjx¿ xfjf, kfgL, df6f] cflbdf x|f; 

NofO{ kfl/l:ylts k|0ffnLdf c;Gt'ng u/fp5 . kmn:j¿k ljleGg hLjx¿df gsf/fTds c;/ 

k5{ .  

/f;folgs k|b"if0fsf sf/0f tyf c;/x¿ 

1. Knfl6shGo j:t'x¿, l;d]G6, ;]/flds, l;;f tyf l;Gy]l6s kmfOa/af6 ag]sf j:t'x¿ 

;"Id hLjx¿n] s'xfpg ;Sb}gg\ . o:tf j:t'x¿nfO{ df6f]df kmflnof] eg] a;f}{F;Dd 

df6f]df /xL df6f]sf] kfgL ;f]:g] Ifdtf 36fpF5 . df6f]df xfjf k:g lbb}Fg, h;sf] 

sf/0fn] df6f]sf] pj{/fzlSt 36fpF5 .  

2. logLx¿nfO{ kfgLsf ;|f]tx¿df kmflnof] eg] kfgLsf] axg] Ifdtf 36fpg'sf ;fy} ToxfF 

/x]sf hLjx¿sf] hLjgrj|mnfO{ k|efj kf5{ .  

3. To:t} logLx¿nfO{ hnfpFbf ljleGg lsl;dsf xflgsf/s Uof;x¿ pT;h{g eP/ jfo' 

k|bi"f0f xF'bf ljleGg lsl;dsf Zjf;k|Zjf;;DaGwL ;d:ofx¿ b]vf k5{g\ . 

4. ls/f, k]:6, d';f dfg{sf] nflu k|of]u ul/g] /;folgsljiffbLsf]] k|of]u ul/G5 . yf]/} 

hldgaf6 w]/} pTkfbg ug{ ljleGg lsl;dsf /f;folgs dnx¿sf] k|of]u ul/G5 . o:tf 

dnsf] k|of]u ubf{ Ifl0fs ;dosf] nflu pTkfbgdf j[l4 ePtf klg s]xL ;dokZrft\ 

df6f]sf] pj{/fzlSt 36\g'sf ;fy} df6f] k|b"if0f u/fpF5 .  
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5. jiff{sf] kfgL / kfgLsf] axfjsf sf/0f jf cGo dfgjLo sf/0fx¿n] ubf{ o:tf sL6gfzs 

cf}ifwL / /f;folgs dn kfgLsf ;|f]tdf k'uL kfl/l:ylts k|0ffnL c;Gt'ng x'g hfG5 . 

o;n] ubf{ kfgLdf a:g] hLjx¿ gi6 x'g hfG5g\ .  

6. v]tLkftLnfO{ ljleGg xflgsf/s hgfj/n] gi6 ul/lbg] u5{g\ .  

7. /f;folgs dn / sL6gfzs ljiffbLsf] cTolws k|of]un] hn k|b"if0f tyf jfo' k|b"if0f 

klg u/fpF5 . kfgLdf kfOg] hnLo k|f0fLx¿sf] gi6 u5{ .  

8. jfo' k|b"if0fsf] sf/0fn] Zjf;k|Zjf;df ;d:of cfpg], cfFvf tyf 5fnf;DaGwL /f]u nfUg] 

x'G5 . oL ljiffbLx¿n] xflgsf/s ls/f dfq geP/ pkof]uL ls/f klg dfg]{ u5{g\ . 

o;af6 s'g} 7fpFsf] kfl/l:ylts k4ltdf c;Gt'ng cfpF5 .  

9. k|b"lift kfgLn] hnLo / :ynLo hLjx¿df g/fd|f] c;/ k5{ . hLjx¿sf] k|hgg k|0ffnLdf 

c;/ u5{ .  

/f;folgs k|b"if0fsf Go"gLs/0fsf pkfox¿  

/f;folgs k|b"if0fsf] lgoGq0f ug{ / sdL ug{ lgDg tl/sfx¿ ckgfpg ;lsG5 M 

1. hg;ª\Vof j[l4 / w]/} ;x/Ls/0f lgoGq0f ug{'k5{ . 

2. sL6gfzs ljiffbL / /f;folgs dnsf] k|of]udf sdL ug{'k5{ . 

3. h}ljs ljR5]bg gx'g] j:t'x¿ h:t} l;d]G6, ;]/fldS;, Knfl:6s, kmfOa/, sfFr cflbsf] 

 pTkfbgnfO{ lg?T;flxt ug{'k5{ . 

4. 7f]; kmf]xf]/ h:t} M n'uf, sfFr, sfk{]6, ;]/fldS; cflbsf] plrt Joj:yfkg ug{'k5{ . 

5. pBf]ux¿af6 lg:sg] 6lS;s / Uof;x¿ l;w} jfo'd08ndf ldl;g lbg'x'Fb}g . 

/f;folgs k|b"if0fsf] Joj:yfkg  

jftfj/0fnfO{ k|b"lift u/fpg] s[lif lj|mofsnfk, Jofkfl/s lj|mofsnfk tyf cf}Bf]lus 

lj|mofsnfkaf6 l;lh{t cgfjZos kbfy{x¿nfO{ 7f]; kmf]xf]/ elgG5 . xfd|f] j/k/ kfOg] 7f]; 

kmf]xf]/x¿df l;d]G6, ;]/fldS;, sfFrsf 6'j|mf, Knfl:6s, sk8f /f;folgs dn cflb kb{5g\ .  
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7f]; kmf]xf]/ Joj:yfkg (Solid waste management) 

7f]; kmf]xf]/ Joj:yfkg eGgfn] 7f]; kmf]xf]/x¿sf] ;ª\sng, :yfgfGt/0f, k|zf]wg tyf k'gM k|of]u 

x'g ;Sg] lsl;dsf kmf]xf]/sf] k|of]u cflbnfO{ hgfpF5 . o;sf] Joj:yfkg;Dd xf]l;of/Lk"j{s / 

plrt tl/sfn] ug{'k5{ . 7f]; kmf]xf]/ Joj:yfkg ug{ lgDglnlvt Joj:yf ldnfpg ;lsG5 M 

;ª\sng / lj:yfkg 

kmf]xf]/ Joj:yfkgsf] klxnf] r/0f kmf]xf]/ ;ª\sng xf] . b}lgs ¿kdf lg:sfl;t x'g] kmf]xf]/ 

;ª\sng u/L Joj:yfkg ug{ ;lsG5 . pSt ;ª\slnt kmf]xf]/nfO{ dfgj a:tLeGbf 6f9f nuL 

Joj:yfkg ug{ ;lsG5 . h;n] ubf{ o;sf] c;/df sdL cfpF5 . 

k|zf]wg / Joj:yfkg 

gs'lxg] kmf]xf]/x¿nfO{ k'gM k|of]u ug{ ldNg] / k'gM rj|m0f ug{] kmf]xf]/ u/L b'O{ lsl;dsf 

kmf]xf]/x¿ x'G5g\ . k'gM k|of]u ug{ ldNg] kmf]xf]/nfO{ km]l/ km]l/ k|of]u ug{ ;lsG5 . k'gM rj|m0f 

ug{] kmf]xf]/nfO{ k|zf]wgzfnf :yfkgf u/L k|zf]wg u/L gofF j:t'x¿ tof/ ug{ ;lsG5 .  

NofG8lkmn 8lDkª 

k'gM k|of]u / k'gM rj|m0f ug{ g;lsg] kmf]xf]/nfO{ 8lDkª ;fO6df nu]/ hDdf ug{'k5{ . 8lDkª 

;fO6 lgdf{0f ubf{ jftfj/0fdf c;/ gkg{] u/L ug{'k5{ . 

hnfpg] (Incineration) 

kmf]xf]/sf] cj:yf x]/L kmf]xf]/nfO{ hnfpg klg ;lsG5 . kmf]xf]/nfO{ hnfpFbf 8lDkª ;fO6df 

nu]/ hnfpg'k5{ . 

zAbfjnL  

ljiffbL   M hLjx¿sf] hLjg gi6 ug]{ kbfy{ 

Nof08lkmn ;fO6 M hldgdf /x]sf 7'nf7'nf vf8n 
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cEof;  

1= tnsf k|Zgsf] ;xL ljsNk 5gf]6 ug'{xf];\ M 

 -s_ l86/h]G6nfO{ lsg ;f]kn]; ;f]k elgG5 < 

  -c_ ;fa'g h:t} o;n] klg s8f kfgLdf lkmFh lbFb}g .  

  -cf_ ;fa'gsf] h:t} o;sf] /f;folgs k|sl[t x'G5 .  

  -O_ ;fa'g h:t} o;n] ;kmf u5{ / o;nfO{ s8f kfgLdf k|of]u ug{ ;lsG5 .  

  -O_ ;fa'g h:t} ;kmf u5{ t/ o;sf] /f;folgs k|s[lt eg] km/s x'G5 .  

 -v_ tnsfdWo] s'g sL6gfzssf] ;d"x xf] 

  -c_ kf]6fl;od Snf]/fO8, PlN8«g, a]lGhg x]Shf Snf]/fO8  

  -cf_  l8l86L, ;f]l8od Snf]/fO8, PN8L 

  -O_  8folN8«g, l8l86L, d]yf]lS; Snf]/fO8  

  -O{_  kf]6fl;od Snf]/fO8, PlN8«g, dfnflyg 

 -u_ Sodium stearateof}lus lbOPsf dWo] s'gcGtu{t kb{5 < 

  -c_ ;fa'g  -cf_ l86/h]G6  -O_ sL6gfzs  -O{_ k'm8lk|h/e]l6E;  

 -3_ l86/h]G6sf] d'Vo k|of]u s]sf] nflu ul/G5 < 

  -c_ hn k|b"if0fsf nflu   -cf_ k|of]udf ;xhtfsf nflu  

  -O_ s8f kfgLdf n'uf w'gsf] nflu  -O{_ zf}rfno ;kmfO ug{sf nflu  

 -ª_ s'g of}lus kmnk"mn ksfpgsf] nflu k|of]u ul/G5 < 

  -c_ calciumcarbide    -cf_ calciumcarbonate  

  -O_ Sodiumcarbide   -O{_ Sodium carbonate 

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

 -s_ /f;folgs sL6gfzs ljiffbL / h}ljs sL6gfzs ljiffbL  

 -v_ pestiside / insectisides 

 -u_ chemical preservatives / natural preservatives 
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 -3_ ;fa'g / l86/h]G6  

3.  sf/0f n]Vg'xf];\ M 

 -s_ DDT kfp8/sf] k|of]un] kfl/l:ylts k4ltdf c;Gt'ng NofpF5 . 

 -v_ /;folgs ljiffbLsf] k|of]u 36fpb} n}hfg' kb{5 .  

 -u_ ;fj'g agfpbf vfg] g'gsf] k|of]u ul/G5 .  

 -3_ crf/ w]/} lbg ;Dd /fVg ;lsG5 .  

4=  tnsf k|Zgsf] pQ/ n]Vg'xf];\M  

 -s_BHC / DDT sf] k"/f ¿k n]Vg'xf];\ . 

 -v_Food preservative eg]sf] s] xf] < o;sf] k|of]u lsg ul/G5< 

5=  sf/0f lbg'xf];\ .  

 -s_ wf]jLn] l86/h]G6 /f]H5g\ eg] jftfj/0f lj1n] ;fa'g dg k/fpF5g\, lsg < 

 -v_ /f;folgs dnsf] k|of]u ug{'eGbf k|fËfl/s dn k|of]u ubf{ df6f]sf] pj{/fzlSt a9\5, lsg < 

 -u_ sL6gfzs ljiffbL k|of]u ug{' s[ifssf] rfxgf geO{ afWotf xf], lsg < 

 -3_  ;fa'geGbf l86/h]G6 /fd|f] x'G5, lsg < 

 -ª_  NPK dnnfO{ k"0f{ dn elgG5, lsg < 

 -r_  sL6gfzs ljiffbLsf] k|of]u ubf{ ;fjwfg x'g'k5{, lsg < 

 -5_ ;kf]lglkms];g eg]sf] s] xf] < /f;folgs ;dLs/0f;lxt n]Vg'xf];\ . 

 -h_  /f;folgs k|b"if0f s]nfO{ elgG5 < o;sf sf/0f / Go"gLs/0fsf pkfox¿ pNn]v ug{'xf];\ . 

 -em_  7f]; kmf]xf]/ s]nfO{ elgG5 < o;sf] Joj:yfkg s;/L ug{ ;lsG5 < rrf{ ug{'xf];\ . 

 -`_  /f;folgs dnsf] eGbf k|fª \ufl/s dnsf] k|of]u ug{' plrt xf] . o;sf] kIfdf cfkm\gf]  

  ts{ lbFb} :ki6 kfg{'xf];\ . 
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/;fog zfZqsf] k|Zg 

s]xL gd'gf k|Zgf]Q/ 

!=  ;xL pQ/df uf]nf] 3]/f nufpg'xf];\ M 

-s_ tnsf dWo] s'g wft' cNsfnL wft' xf]Og < 

  c_ ;f]l8od cf_ lnlyod O_ DofUg]l;od O{_ kf]6fl;od 

 -v_ lbPsf] ;dLs/0f s'g vfnsf] /f;folgs k|ltlj|mof xf] < 

  HCl + NaOH = NaCl + H2O 

  c_ cDnIff/   cf_ ljefhg O_ lj:yfkg  O{_ ;+of]hg 

 -u_ k|of]uzfnfdf Pdf]lgof Uof; agfpFbf k|of]u x'g /;fog ;d"x tnsf dWo] s'g xf] < 

  c_ SoflN;od sfaf]{g]6 / xfO8«f]Snf]l/s cDn cf_ DofUg]l;od / clS;hg 

  O_ Pdf]lgod Snf]/fO8 / SoflN;od xfO8«f]S;fO8O{_ gfO6«f]hg / xfO8«f]hg 

 -3_ aS;fO6 gfdsf] wfpaf6 s'g wft' lgsflnG5 < 

  c_ kmnfd   cf_ P]n'ldlgod  O_ ;'g  O{_ tfdf 

 -ª_ CH3CH2Cl c0f';"q x'g] xfO8«f]sfa{gsf] sf] IUPAC gfd s] xf] < 

  c_ Oyfgf]n  cf_ OyfOn Snf]/fO8O_ k|f]kfOn Snf]/fO8 O{_ Snf]/f]Oy]g 

 -r_  xf8sf] w'nf]df d'Vo ¿kdf la?jfsf nflu rflxg] s'gtŒj kfOG5 < 

  c_ kf]6fl;od  cf_ km:kmf]/; O_ gfO6«f]hg  O{_ lhª\s  

@=  tnsf k|Zgsf] hjfkm lbg'xf];\ -w]/} 5f]6f] pq/ cfpg] k|Zg_ 

 -s_ s:tf tŒjnfO{ x]nf]hgelgG5 < 

  pQ/M k]l/of]l8s 6]ansf] ;d"x VII A df kg]{ ;ls|o cwft'x¿ g] x]nf]hg x'g\ . 

 -v_ h:tfsf 6'j|mf / xfO8«f]Snf]l/s cDnlar k|ltlj|mof u/fpFbf k|ltlj|mof/t kbfy{ /flvPsf] 

6]:66\o'a tftf] x'g] sf/0f s] xf] < 

  pQ/M h:tfsf 6'j|mf / xfO8«f]Snf]l/s cDnlarsf] k|ltlj|mof tfkbfos k|ltlj|mof ePsfn] 

  g} k|ltlj|mof/t kbfy{ /flvPsf] 6]:66\o'a tftf] x'G5 . 
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 -u_ 8«fOcfO; eg]sf] s] xf] < 

  pQ/M 7f]; cj:yfsf] sfa{g8fOcS;fO8nfO{ 8«fO cfO; elgG5 . 

 -3_ tfdfnfO{ ljB't\ tf/ agfpg k|of]u ul/g'sf] sf/0f s] xf] < 

tfdf wft' ePsfn] o;nfO{ tf/sf] ¿kdf tfGg ;lsG5 . of] ljB't\sf] ;'rfns klg  

x'G5 . o;}sf/0f tfdfnfO{ ljB't\ tf/ agfpg] sfddf k|of]u ul/G5 . 

 -ª_ xf]df]nf]u; >[ª\vnf eg]]sf] s] xf] < cNs]gsf] xf]df]nf]u; >[ª\vnfdf cfpg]klxnf b'O{ 

xf]df]nf]uLsf] gfd n]Vg'xf];\ . 

Pp6} ;"qdf afFlwg ;Sg] xfO8«f]sfa{gx¿sf] ;d"xnfO{ xf]df]nf]u; z[ª\vnf elgG5 . 

cNs]gsf] xf]df]nf]u; >[ª\vnfdf cfpg] klxnf b'O{ xf]df]nf]uLdf j|mdzM ldy]g / Oy]g 

kb{5g\ . 

 -r_  NPK dnnfO{ lsg k"0f{dn elgG5 < 

pQ/M NPKdndf la?jfnfO{ rflxg] ;a} d'Vo tŒj-gfO6«f]hg, kf]6fl;od / km:kmf]/;_ 

cfjZos dfqfdf ldnfOPsf] x'gfn] o; dnnfO{ k"0f{dn elgG5 . 

#=  tnsf k|Zgx¿sf] pQ/ lbg'xf];\ M -5f]6f] pQ/ cfpg] k|Zgx¿_ 

 -s_ lgis[o tŒjx¿ k]l/of]l8s 6]andf sxfF /x]sf 5g\ . lsg tL tŒjx¿ lglij|mo x'G5g\ < 

pQ/M lglij|mo tŒjx¿ k]l/of]l8s 6]ansf] ;a}eGbf bflxg]lt/ ;d"x …oÚ df /x]sf x'G5g\ . 

oL tŒjx¿sf] clGtd ;]n ;G'ti6 ePsf] x'gfn] oL tŒjx¿ lglij|mo x'G5g\ . 

 -v_ s:tf] ;dLs/0fnfO{ zAb ;dLs/0f elgG5 < pbfx/0f lbg'xf];\ . 

pQ/M k|ltlj|mof/t kbfy{ / pTkflbt kbfy{sf] gfd pNn]v u/L agfOPsf] ;dLs/0fnfO{ 

zAb ;dLs/0f elgG5 . 

  DofUg]l;od ± clS;hg Ö DofUg]l;od cS;fO8 

 -u_ r'gkfgLdf sfa{g8fOcS;fO8Uof; k7fpFbf s] x'G5 < sf/0f ;lxt n]Vg'xf];\ . 

pQ/M r'gkfgLdf sfa{g8fOcS;fO8Uof; k7fpFbf r'gkfgL b"lwnf] x'G5 . o; k|lj|mofdf 

r'gkfgL / sfa{g8fOcS;fO8lar /f/folgs k|ltlj|mof eO{ c3'nglzn SoflN;od 

sfaf]{g]6 aGg] x'gfn] r'gkfgL b'lwnf] x'G5 .  

  SoflN;od xfO8«f]S;fO8 ± sfa{g8fOcS;fO8 Ö SoflN;od sfaf]{g]6 ± kfgL  
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 -3_ wft' / cwft'df b'O{cf]6f leGgtf n]Vg'xf];\ . 

Wfft' cwft' 

!= wft'x¿ tfk / ljB't\sf ;'rfns 

 x'G5g\ . 

@=  wft'x¿ 8S6fOn x'G5g\ cyf{t\ 

 cwft'x¿nfO{ lk6]/ 8Nnf] jf 

 kftnf] agfpg ;lsG5 .  

! cwft'x¿ tfk / lj3'tsf s'rfns 

 x'G5g\ . 

@=  wft'x¿ la|6n x'G5g\ cyf{t\ cwft'nfO{ 

 lk6]/ 8Nnf] jf r]K6f] kfg{ ;ls+b}g . 

 -ª_ Oyfgf]n s:tf] k|sf/sf] /;fog xf] < o;sf @ cf]6f pkof]lutf n]Vg'xf];\ . 

  Oyfgf]n b'O{ sfa{g k/df0f' x'g] df]gf]xfOl8«s cNsf]xn xf] . o;sf pkof]lutf   

  lgDg adf]lhd 5g\ . 

  -c_ dfbs kbfy{sf] ¿kdf k|of]u x'G5 . 

  -cf_ cNsf]xn ydf]{ld6/df k|of]u ul/G5 . 

 -r_  /f;folgs k|b"if0f eg]sf] s] xf] < o;nfO{ sd ug]{ s'g} b'O{ cf]6fpkfox¿ n]Vg'xf];\ . 

pQ/ M cgfjZostyf xflgsf/s /;fogx¿ jftfj/0fdf ldl;P/ jftfj/0fdf x'g] 

k|b"if0fnfO{ /f;folgs k|b"if0f elgG5 . 

  /f;folgs k|b"if0f sd ug{ lgDg tl/sfx¿ ckgfpg ;lsG5 M 

  c_ sL6gfzs ljiffbL / /f;folgs dnsf] k|of]udf sdL ug{'k5{ . 

  cf_ pBf]ux¿af6 lg:sg] 6lS;s / Uof;x¿ l;w} jfo'd08ndf ldl;g lbg'x'Fb}g . 

$= tnsf k|Zgsf] hjfkm n]Vg'xf];\ M -nfdf] pQ/ cfpg] k|Zgx¿_ 

-s_ cfwf'lgs k]/lof]l8s 6]an eg]sf] s] xf] < o; 6]andf tŒjx¿nfO{ slt cf]6f Ansdf 

afFl8Psf] 5 < of] tflnsf d]G8]nle tflndeGbf pQd x'g] s'g} @ cf]6f sf/0fx¿ 

n]Vg'xf];\ . 

pQ/ M tŒjx¿nfO{ kf/df0fljs ;ª\Vofsf] a9\bf]j|mddf /fvL agfOPsf] k]l/of]l8s 

tflnsfnfO{ cfw'lgs k]l/of]l8s tflnsf elgG5 . of] tflnsfdf tŒjnfO{ s, p, d / f u/L 
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rf/ Ansdf afFl8Psf] 5 . of] tflnsf d]G8]lnesf] tflnsfeGbf pTs[i6 x'g] sf/0fx¿ o; 

k|sf/ 5g\ . 

  -c_ o; tflnsfn] tŒjsf cfO;f]6f]kx¿sf] nflu :yfg lgsfNg ;s]sf] 5 . 

  -cf_ o; tflnsfdf NofGyfgfO8\; / PlS6gfO8\;sf nflu pko'St :yfg /x]sf] 5 . 

 -v_ pTk|]/s eg]sf] s] xf] < s'g} /f;olgs k|ltlj|mofdf pTk|]/sn] v]Ng ;Sg] e"ldsf 

pbfx/0f;lxt atfpg'xf];\ . 

/f;folgs k|ltlj|mofsf] b/nfO{ 36a9 u/fpg] /;fognfO{ pTk|]/s elgG5 . o;n] 

cfjZostfcg';f/ cfkm" kl/jt{g geOsg /f;folgs k|ltlj|mofsf] b/nfO{ kl/jt{g u5{ . 

pTk|]/s @ vfnsf x'G5g\ M ;sf/fTds pTk|]/s / gsf/fTds pTk|]/s . 

;sf/fTds pTk|+]/sn] /f;folgs k|ltlj|mofsf] b/ a9fpF5 . xfO8«f]hg k]/f]cS;fO8sf] 

ljR5]bg k|ltlj|mofdf Dofª\uflghs 8fOcS;fO8 (MnO2) k|of]u ubf{ /f;folgs 

k|ltlj|mofsf] b/ a9\5 . oxfF MnO2 ;sf/fTds pTk|]/s xf] . 

   

  2H2O2  2H2O + O2-b/ a9\5_ 

xfO8«f]hgk]/f]S;fO8sf] ljR5]bg x'Fbf lUn;l/gnfO{ pTk|]/ssf] ¿kdf k|of]u u¥of] eg] 

/f;folgs k|ltlj|mofsf] b/ 36\5 . oxfF lUn;l/g gsf/fTds pTk|]/s xf] .  

   

  2H2O2  2H2O + O2-b/ 36\5_ 

 -u_ tnsf] lrq x]/L ;f]lwPsf k|Zgx¿sf] hjfkm lbg'xf];\ . 

 

 

––––––––––– 
MnO2 

––––––––––– 
glycerine 

lkmsf HCl 

dfa{nsf 6'qmf 



418 

  -c_ lrqdf s'g Uof; agfOFb}5 < 

   pQ/ M sfa{g8fOcS;fO Uof; agfOFb]5 . 

  -cf_ Tof] Uof; ePsf] hf/df aln/x]sf] DofUg]l;od l/ag k7fpFbf s] x'G5 <  

   ;dLs/0f;lxt n]Vg'xf];\ . 

   EofUg]l;o l/ag aln/xG5 / To;df ;]tf] w'nf] / sfnf yf]Knf ag]sf] b]lvG5 . 

   pQ/ M 2Mg + CO2   2 MgO + C 

  -O_ Tof] Uof;sf] Pscf]6f pkof]lutf n]Vg'xf];\ . 

   pQ/ M 8«fO cfO; agfOG5 . 

 -3_  On]S6«f] l/kmfOlgª eg]sf] s] xf] < of] s;/L ul/G5 < 

wft'af6 cz'4tf x6fpg] On]S6«f]nfOl6s ljlwnfO{ On]S6«f]l/kmfOlgª elgG5 . of] cz'4 

wft'af6 z'4 wft' k|fKt ug{] ljlw xf] . o; ljlwdf z'4 ug{'kg{] wft'sf] kftfsf] Pgf]8 

agfOG5 eg] z'4 wft'sf] kftfsf] Sofyf]8 agfOG5 . To;kl5 Pgf]8 h'g wft'sf] x'G5, 

To;} wft'sf] nj0fsf] 3f]nnfO{ On]S6«f]nfO6sf] ¿kdf k|of]u ul/G5 . 

pbfx/0fsf nflu cz'4 tfdfsf] kftfsf] l/kmfOlgªnfO{ lng ;lsG5 . o; ljlwdf cz'4 

tfdfsf] kftfsf] Pgf]8 / z'4 tfdfsf] kftfsf] Sofyf]8 agfOG5 . o;df b'j} kftfnfO{ 

sk/ ;Nkm]6sf] 3f]ndf 8'afOG5 . oxfF sk/ ;Nkm]6sf] 3f]n On]S6«f]nfO6 xf] . 

 

 

 

 

Pgf]8 

-cz'4 wft'_ 
gLnf]t'yf]sf] 3f]n  

-On]S6«f]nfO6 

Sofyf]8  

-z'4 wft'_ 
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 -ª_ tn Pp6f xfO8«f]sfa{gsf] ;+/rgf;"q lbOPsf] 5 . pSt ;+/rgf;"q x]/L ;f]lwPsf 

k|Zgx¿sf] hjfkm lbg'xf];\ . 

H – 

H

 |

C – 

 |

H

H

 |

C – 

 |

H

H

 |

C – H

 |

H

 

  -s_ of] xfO8«f]sfa{gsf] gfd s] xf] < o;sf] s'g} Pp6f u'0f n]Vg'xf];\ . 

   pQ/ M o;sf] gfd k|f]k]g xf] .of] Uof; cToGt k|HjngzLn ePsfn] OGwgsf] ¿kdf 

   k|of]u x'G5 . 

  -v_ o; xfO8«f]sfa{gsf x/]s sfa{gaf6 Pp6f xfO8«f]hg k/df0f'nfO{ xfO8«f]lS;n ;d"x  

-OH_ n] lj:yfkg ubf{ s'g of}lus aG5 < To;sf] IUPAC gfd n]Vg'xf];\ .;fy} 

o;/L aGg] gofF of}lussf] s'g} @ cf]6f pkof]lutf n]Vg'xf];\ . 

pQ/ M lUn;/f]n aG5 . o;sf] IUPAC gfd k|f]k]g 1,2,3– 6«fof]n xf] . o;sf @ 

cf]6f pkof]lutf o; k|sf/ 5g\ . 

   c_  5fnf km'6\gaf6 hf]ufpg 5fnfdf 3l;G5 . 

   cf_ :6\ofDk Kof8 / lk|lG6ª d;Ldf k|of]u x'G5 . 

 -r_  k|fª\ufl/s dn (Organic fertilizer) eg]sf] s] xf] < o;sf kmfObf n]vL of] dn 

/f;folgs dneGbf lsg pTs[i6 5 pNn]v ug'{xf];\ . 

pQ/ M la?jf tyf hgfj/x¿sf d/]sf ;8]un]sf efux¿ s'xfP/ agfOPsf] dnnfO{ 

k|fª\ufl/s dn elgG5 . of] dn df6f]sf nflu clt pQd dflgG5 . o;n] la?jfnfO{ 

cfjZos kg]{ ;a} tŒjx¿ pknAw u/fpF5 . df6f]sf ;+/rgfdf klg ;sf/fTds kl/jt{g 

NofpF5eg] /f;folgs k|b"if0f u/fpFb}g.  

/f;folgs dnsf] cTolws / lg/Gt/ k|of]un]df6f]sf] cDnLokg a9\g'sf] ;fy} df6f]sf] 

k|f[slts u'0fdf x|f; cfpF5 . o;af6 kfgL, xfjf / df6f]sf] k|b"if0f x'g uO{ jftfj/0fdf 

7'nf]c;/ k5{ . k|fª\ufl/s dn oL bf]ifx¿af6 d'St 5 . To;}n] k|fª\ufl/s dn /f;folgs 

dneGbf lsg pTs[i6 5 . 

 


