
lzIff tyf dfgj ;|f]t ljsf; s]Gb|

@=	 l;sfO lj|mofsnfk   
-s_	 jl/kl/sf 36]sf s]xL 36gf jf k|lj|mofsf] l6kf]6 ug'{xf];\\ . h:t}M cG8f kfgLdf 8'Ag', ?vaf6 kft jf kmn 

hldglt/ emg'{, s'g} j:t'nfO{ r'Dasn] tfGg' t/ s'g}nfO{ gtfGg', ;a} r/fsf] r'Rrf] Ps} vfnsf] gx'g', kfgL 
cf]/fnf]lt/ aUg' cflb  . tLafx]s c¿ 36gf  klg s] s] 5g\, 5nkmn tyf vf]hL ug'{xf];\\ .

-v_	 cfjZostf / ;ª\Vofcg';f/ l;sf¿sf] ;d"x agfpg'xf];\\ . x/]s ;d"xsf nflu dfly l6kf]6 ePsf jf c¿ 
s'g} Ps Pscf]6f 36gf 5fGg'xf];\ . x/]s  ;d"xn] cfkm"n] 5fg]sf] 36gfsf] dflysf r/0f k|of]u u/L cWoog 
ug'{xf];\\ . h:t}M ?vaf6 kft jf kmn lsg hldgdf v;]sf] xf] < tL j:t' lsg cfsfztkm{ guPsf x'g\ < 
cfsfzlt/ kmflnPsf] 9'ª\uf s]xL prfO k'u]/ km]l/ lsg e'OFdf v;]sf] xf]nf < o:tf k|Zg ub}{ To;sf] pQ/ 
cg'dfg  ug{'xf];\ .

-u_	 ljleGg j:t'nfO{ hldgaf6 dfly kmfn]/ stf hfG5, k/LIf0f ug'{xf];\\ . le/fnf] 7fpFdf kfgL kf]Vg'xf];\ / Tof] 
stflt/ aU5, cjnf]sg ug'{xf];\\ . tL 36gfsf sf/0f s] s] xf]nfg\ <  5nkmn u/L lgisif{ lgsfNg'xf];\ .

-3_	 jl/kl/ /x]sf j:t' glhs r'Das n}hfg'xf];\ . To;f] ubf{ tL j:t'df s] x'G5, cjnf]sg ug'{xf];\\ . r'Dsan] tL 
j:t'nfO{ tfg]sf] / gtfg]sf] cfwf/df r'DasLo / cr'DasLo j:t' 5'6\ofpg'xf];\ .

kmnfdsf] lsnf ;'gsf] cf}FF7L  Knfl:6ssf] sfOFof]  kmnfdsf] v's'/L

-3_	 dflysf 36gfsf glthf jf kl/0ffd n]Vg'xf];\ / cg'dfg ul/Psf] kl/0ffd;Fu Tof] ldN5 ls ldNb}g < d"Nofª\sg 
ug'{xf];\\ . To;sf] sf/0f vf]hL ug'{xf];\\ . ;du| k|lj|mofsf] k|ltj]bg n]vL k|:t't ug'{xf];\\ .

!=	 l;Sg'kg]{ ljifoj:t'
j}1flgs l;sfO eg]sf] s] xf] < j}1flgs l;sfOsf] k|lj|mof s:tf] x'G5 < o;df s'g s'g r/0f x'G5g\ . oL ljifo g} o; kf7sf 
ljifoj:t' x'g\ . s'g} klg 36gf, k|lj|mof, j:t'  jf ljifo j:t'nfO{ r/0fa¢ cWoog ug]{ k|lj|mofnfO{ g} j}1flgs l;sfO elgG5 . 
lj1fgn] s'g} klg 36gf, j:t' jf ljifo, l;¢fGtsf] Jojl:yt¿kn] cWoog ug]{ s'/fdf hf]8 lbPsf] x'G5 . xfdLn] b]v]sf ;'g]sf 
/ cg'ej u/]sf s'g} klg 36gf / ljifoj:t' o;df k5{g\ . j}1flgs l;sfOsf ;d:of lrGg], ;d:of;Fu ;DalGwt s'/f vf]Hg], 
;d:ofsf] ljZn]if0f ug]{, ljZn]if0fnfO{ cfwf/ dfg]/ cg'dfg ug]{, cg'dfgsf] k/LIf0f u/]/ cjnf]sg ug]{, k/LIf0fsf] cfwf/df 
lgisif{df k'Ug], lgisif{sf] cfwf/df cfkm"n] u/]sf ;Dk"0f{ sfo{ ;d]6]/ k|ltj]bg tof/ ug]{ u/L ;ft r/0f x'G5g\ .

j}1flgs l;sfOsf nflu jl/kl/ ePsf s'g} klg j:t', 36gf jf ljifo lng ;lsG5 . oxfF s]xL pbfx/0f lbOPsf] 5 . oL pbfx/0fdf 
plNnlvt j}1flgs l;sfO k|lj|mofsf r/0f k|of]u u/L lgisif{ lgsfNg ;lsG5  . h:t}M cG8f kfgLdf 8'A5 ls pqG5 kQf nufpg],  
3/df kfOg] j:t'dWo] s'g r'DasLo /  s'g cr'DasLo x'g\, 5'6\ofpg], jl/kl/ /x]sf j:t'df s'g j:t' kfgLdf 5'N5g\ /  s'g 3'Nb}gg\  
egL 5'6\ofpg] .

j}1flgs l;sfOsf nflu lglZrt l;k cfjZos x'G5g\ .  j}1flgs l;sfOsf nflu cfjZos kg]{ l;knfO{ k|lj|mofut l;k elgG5 . 
cjnf]sg ug'{, juL{s/0f ug'{, dfkg ug'{, eljiojf0fL ug'{, ;~rf/ ug'{, lgisif{ lgsfNg' cflb k|lj|mofut l;k x'g\ .

ST j}1flgs l;sfO 
! 306fsf8{ g+= !

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

#=	 ljifo If]q 
j}1flgs l;sfO -j}1flgs l;sfOsf] kl/efiff / k|lj|mof_ 

$=	l;sfO pknlAw 
-s_	 j}1flgs l;sfOsf] kl/efiff atfpg 
-v_	 j}1flgs l;sfOsf] k|lj|mof atfpg 
-u_	 j}1flgs l;sfO k|lj|mof cjnDag u/L jl/kl/sf 36gf, k|lj|mof jf j:t'sf] cWoog ug{ 
-3_	 cfkm"n] u/]sf] cWoogsf ljifodf cfjZos k|ltj]bg tof/ ug{ 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M

-s_	 j}1flgs l;sfO eg]sf] s] xf] <
-v_	 j}1flgs l;sfOsf r/0f j|mda¢¿kdf n]Vg'xf];\ .
-u_	 j}1flgs l;sfOsf k|lj|mofut l;k s] s] x'g\ < n]Vg'xf];\ .
-3_	 plNnlvt j}1flgs l;sfO r/0f k|of]u u/L cfˆgf] jl/kl/sf] s'g} Pp6f 36gf cWoog ug'{xf];\\ / k|ltj]bg n]vL 

k|:t't ug'{xf];\\ .

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{af6 l;sf?df cfˆgf] jlkl/ 36]sf 36gf, j:t' jf ljifodf j}1flgs lrGtg / l;sfO ug]{ l;k ljsf; ug{ 
vf]lhPsf] xf] . To;}n] l;sf?nfO{  jl/kl/sf c¿ klg y'k|} 36gf, k|lj|mof jf j:t'af/] cWoog ug{ nufpg'xf];\ . cWoog 
u/]sf tL 36gfsf] lgisif{ lgsfNg / lgsflnPsf] lgisif{ k|ltj]bgsf ¿kdf k|:t't ug{ nufpg'xf];\ . cfjZostfcg';f/ 
l;sf?nfO{ clek|]l/t ub}{ pgLx¿sf]  sfddf ;xhLs/0f ug'{xf];\\ / k[i7kf]if0f lbg'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

@=	 l;sfO lj|mofsnfk   
-s_	 ;xhstf{sf] ;xof]udf cfˆgf] l;sfO s]Gb| jf 3/jl/kl/ /x]sf k|of]uzfnf cjnf]sg ug'{xf];\\ . k|of]uzfnfdf 

6fFl;Psf ;ª\s]t lrx\g x]g'{xf];\\ / tL lrx\gn] s] eGg vf]h]sf x'g\, 5nkmn u/L cy{ kQf nufpg'xf];\ .  

-v_	 ;ª\Vof x]/L l;sf?sf] ;d"x agfpg'xf];\\\ . OG6/g]6af6 vf]h]/ k|of]uzfnfdf k|of]u x'g] ljleGg ;ª\s]t 
8fpgnf]8 u/L lk|G6 ug'{xf];\\ cyjf k'/fgf k':ts hDdf u/L tL k':tsaf6 k|of]uzfnfdf sfd ubf{ kfngf ug'{kg]{ 
;fjwfgL;DaGwL ;ª\s]tsf] sl6ª lgsfNg'xf];\ . To;nfO{ rf6{ k]k/df 6fF:g'xf];\ / ;ª\s]tsf] cy{ gfds/0f 
ug'{xf];\\ . ca rf6{k]k/nfO{ l;sfO s]Gb|sf] leQfdf 6fF:g'xf];\ / ;a} ;d"xn] kfn};Fu Ps csf{n] /fv]sf] rf6{ 
k]k/ x]/L cfkm"nfO{ nfu]sf s'/f l6kf]6 ug'{xf];\\ / kfn}kfnf] atfpg'xf];\ .

-u_	 l;sf?sf] tLg ;d"x agfpg'xf];\\ . x/]s ;d"xn] rf6{ k]k/df k|of]uzfnfdf sfd ubf{ ;'/Iffsf nflu ckgfpg'kg]{ 
;fjwfgL ;"rLs[t ug'{xf];\\ . cfkm"n] agfPsf] ;fjwfgLsf] ;"rL c¿ ;d"xnfO{ ;'gfpg'xf];\ / 5nkmn u/L Pp6} 
;femf ;"rL lgdf{0f ug'{xf];\\ .

-3_	 b'O{b'O{ hgf l;sf?sf] ;d"x agfpg'xf];\ . x/]s ;d"xdf Pp6f l;sf?n] csf]{ l;sf?nfO{ cfkm";Fu ePsf] 
k|of]uzfnfdf k|of]u x'g] ;fjwfgLsf ;ª\s]tsf] tl:a/ b]vfpg'xf];\ / csf]{ l;sf?nfO{ klxrfg ug{ nufpg'xf];\ .  
To;kkl5 tL ;a} sf8{ csf]{ ;d"xnfO{ lbg'xf];\ . o;} u/L ;a} sf8{ ;a} ;d"xdf j|mdzM x:tfGt/0f ub}{ hfg'xf];\ 
/ klxrfgsf] cEof; ug'{u/fpg'xf];\ . 

!=	 l;Sg'kg]{ ljifoj:t'
j}1flgs tYo k|of]uaf6 l;¢ x'G5g\ .  x/]s j}1flgs tYo, l;¢fGt / ljifonfO{ k|of]uåf/f k|dfl0ft ul/g'k5{ . To;}n] j}1flgs 
cWoogdf k|of]u ug'{kg]{ cfjZostf x'G5 . j}1flgs k|of]usf] sfd k|of]uzfnfdf ul/G5 . To;sf/0f k|of]uzfnfdf k|of]u ubf{ 
cfOkg]{ vt/f jf ;Defljt b'3{6gfaf6 hf]lug xfdLn] lglZrt ;fjwfgL ckgfpg'kg]{ x'G5 . k|of]uzfnfdf k|of]u ubf{ ckgfpg'kg]{ 
;fjwfgL g} o; kf7sf ljifoj:t' x'g\ .  

k|of]uzfnfdf sfd ubf{ ToxfF /x]sf ;fdu|LnfO{ hyfefjL /fVg' x'Fb}g . s'g} ;fdu|L, pks/0f jf /;fog hxfFaf6 lemlsPsf] 
xf], sfd ;s]kl5 ToxL 7fpFdf nu]/ /fVg'k5{ . /;fogx¿ rnfpFbf kGhf, df:s, r:df, Pk|f]g nufpg'k5{ . k|of]uzfnfdf sfd 
ul//xFbf vfg]s'/f vfg'x'Fb}g . k|of]ufTds lj|mofsnfk ;s]kl5 ;fa'gkfgLn] /fd|/L xft w'g'k5{ . k|of]uzfnfdf sfd ubf{ tf]lsPsf] 
ljlw kfngf ug'{k5{ . w]/} tft]sf pks/0fnfO{ gfª\uf] xftn] 5'g] jf l;w} 6]andf /fVg] ug'{x'Fb}g . k|of]uzfnfdf /x]sf ‰ofn, 
cfsl:ds 9f]sf  sxfF 5g\, To;sf] /fd|f] hfgsf/L /fVg'k5{ . k|of]uzfnfdf hyfefjL lxF8\g'x'Fb}g . x/]s k|of]uzfnfdf ToxfF sfd 
ubf{ ckgfpg'kg]{ ;fjwfgL;DaGwL ;ª\s]t 6fFl;Psf x'G5g\ . k|of]uzfnfdf sfd ubf{ tL ;ª\s]t;DaGwL hfgsf/L /fVg'k5{ . oxfF 
k|of]uzfnfdf k|of]u x'g] s]xL ;ª\s]t lbOPsf] 5 . h:t}M

2.1 aNg] j:t' 2.2 vfg lkpg gkfOg] 2.3 ljiffn' kbfy{ 2.4 xft w'g] 7fpF

ST k|of]uzfnfdf ckgfpg'kg]{ ;fjwfgL ! 306fsf8{ g+= @

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

#=	 ljifo If]q 
j}1flgs l;sfO -k|of]uzfnfdf sfd ubf{ ckgfpg] ;fjwfgLx¿_ 

$=	l;sfO pknlAw 
-s_	 k|of]uzfnfdf  sfo{ ubf{ ckgfpg'kg]{ ;fjwfgLsf pkfo atfpg 
-v_	 k|of]uzfnfdf  k|of]u x'g] ;fjwfgLsf ;ª\s]t klxrfg ug{ 
-u_	 k|of]uzfnfdf k|of]u sfo{ ubf{ cfjZos kg]{ ;fjwffgL ckgfpg 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M

-s_	 k|of]uzfnfdf k|of]u x'g] lgDglnlvt ;fjwfgLsf ;ª\s]tsf] lrq sf]g'{xf];\ M  aNg] j:t', vfg lkpg lgif]w, 
ljiffn' kbfy{, bf}8g lgif]w, xftw'g] 7fpF 

-v_	 k|of]uzfnfdf k|of]u sfo{ ubf{ ckgfpg'kg]{ kfFrcf]6f ;fjwfgLsf] ;"rL agfpg'xf];\\ .
-u_	 j}1flgs l;sfOdf k|of]ufTds sfo{ lsg ul/G5 < ts{;lxt n]Vg'xf];\ .
-3_	 k|of]uzfnfdf /flvg] lgDglnlvt lrqn] s] s'/f ;ª\s]t u/]sf x'g\  <	

-s_ -v_ -u_

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{af6 l;sf?df k|of]zuzfnfdf sfd ubf{ b'3{6gf x'gaf6 hf]lug cfjZos ;fjwfgL cjnDag ug]{ l;k 
ljsf; ug{ vf]lhPsf] xf] . o;sf nflu l;sf?nfO{  k'/fgf k':ts jf OG6/g]6af6 vf]hL u/L c¿ y'k|} ;ª\s]t b]vfpg'xf];\ 
/ To;nfO{ klxrfg ug{ cEof; u/fpg'xf];\ . pgLx¿nfO{ cfkm}FnfO{ To:tf ;ª\s]t vf]hL ug{ nufP/ sIffdf k|:t't ug{ 
nufpg'xf];\ .  cfjZostfcg';f/ l;sf?nfO{ clek|]l/t ub}{ pgLx¿sf]  sfddf ;xhLs/0f ug'{xf];\\ / k[i7kf]if0f lbg'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

@=	 l;sfO lj|mofsnfk   
-s_	 cfˆgf] jl/kl/af6 la?jf ;ª\sng ug'{xf];\\ / tL la?jfsf kft, h/f / lap cjnf]sg ug'{xf];\\ . kftsf] 

cjnf]sg u/L kftdf gzf hfnLbf/ jf ;dfgfGt/ s:tf 5g\ < kQf nufpg'xf];\ . h/fsf] cjnf]sg u/L tL 
la?jfdf d"n h/f] jf u'R5]h/f s] 5, 5'6\ofpg'xf];\ . To;} u/L lapsf] cWoog u/L s'g la?jfsf] lapdf slt 
kmSn]6f 5g\, kQf nufpg'xf];\ .  oL nIf0fsf] cfwf/df s'g la?jf Ps bnLo / s'g b'O{bnLo xf], 5'6\ofpg'xf];\ 
M 

-s_	d'Vo h/f -afofF_  / u'R5] 
h/f -bfofF_ .

-v_	;dfgfGt/ gzf -afofF_ / 
hfnLbf/ gzf -bfofF_ .

-u_ Ps bnLo -dfly_ / b'O{ 
bnLo -tn_

-v_	 cfˆgf] l;sfO s]Gb| jf 3/5]psf] v]taf/Laf6 tf]/L, s]/fp jf 3G6Lkm"nsf km"n Nofpg'xf];\ . kmf]/;]k k|of]u u/L 
To;sf kqx¿ kfn}kfnf] pKsfP/ xft]n]G;sf] d2taf6 cjnf]sg ug'{xf];\\ . To;df s'g s'g kq s:tf s:tf 
/x]sf kfOG5g\ < tL kqsf gfd s] s] x'g\, kQf nufpg'xf];\ . ;xhstf{sf] d2t lnO{ tL kqsf] sfd / cGo 
hfgsf/L k|fKt ug'{xf];\\ . k|fKt hfgsf/L c¿ l;sf?;Fu ;femf ug'{xf];\\ .

!=	 l;Sg'kg]{ ljifoj:t'
j}1flgs l;sfOdf cjnf]sg / k/LIf0fsf] w]/} 7'nf] dxŒj 5 .  cjnf]sg / j}1flgs k/LIf0f g}  o; kf7sf ljifoj:t' x'g\ . 

cjnf]sg (Observation)M s'g} j:t', 36gf jf k|lj|mofnfO{ cfˆgf 1fg]lGb|osf] d2taf6 cg'ej ug]{ k|lj|mofnfO{ g} cjnf]sg 
elgG5 . cfFvf, sfg, gfs, lha|f] / 5fnf xfd|f 1fg]lGb|o x'g\ . To;}n] cfFvfn] x]/]/, sfgn] ;'g]/, gfsn] ;'F3]/, lha|fn] :jfb lnP/ 
tyf 5fnfn] :kz{af6 xfdL j:t'af/] cg'ej lnG5f}F cyjf cjnf]sg u5f}{+F . cfFvfn] b]Vg] g;Sg] j:t'nfO{ xft]n]G; jf ;"Idbz{s 
oGqaf6 cjnf]sg ul/G5 . pbfx/0fsf nflu cjnf]sgaf6 xfdL la?jfsf] km"n, lap, kft, h/f cflbsf]  agfj6sf] cWoog ug{ 
;S5f}F . ;"Idbz{s oGq k|of]u u/L ;"IdhLjx¿= cldjf, kf/d]l/;od, PNuL cflbsf] cWoog ug{ ;lsG5 . j}1flgs cWoogdf 
cjnf]sg cToGt cfjZos x'G5 .

k/LIf0fM cjnf]sgaf6 j:t', 36gf jf k|lj|mofaf/] ;a} hfgsf/L k|fKt ug{ ;lsFb}g . To:tf] cj:yfdf cjnf]sgaf6 k|fKt 
kl/0ffdsf] k/LIf0f cfjZos x'G5 . k/LIf0f eg]sf] s'g} klg j:t', ljifo jf k|lj|mofsf] u'0f:t/, ;Totf dfkg ug]{ sfo{ xf] . 
cjnf]sgsf cfwf/df ul/Psf cg'dfgsf] k/LIf0f  ug{ cfjZos x'G5 . o:tf] k/LIf0f kl5 lgisif{ lgsflnG5 . cjnf]sg u/]/ 
lbPsf /;fog cDn, Iff/ jf nj0f s] x'g\, 5'6\ofpg ;Sb}gf}F t/ ha tL /;fognfO{ ln6d; jf csf]{ s'g} ;"rsn] kbfy{af6 k/LIf0f 
ul/G5, tL j:t' ;lhn} klxrfg ug{ ;lsG5 . 

ST cjnf]sg / k/LIf0f ! 3=
% ld=

sf8{ g+= #

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

#=	 ljifo If]q 
j}1flgs l;sfO -cjnf]sg / k/LIf0f_ 

$=	l;sfO pknlAw 
-s_	 cjnf]sg / k/LIf0fsf] kl/efiff atfpg  
-v_	 cfˆgf] jl/kl/ /x]sf j:t', 36gf jf k|lj|mofsf] cjnf]sg u/L cWoog ug{ 
-u_	 ljleGg j:t'sf] tf]lsPsf] ljlwcg';f/ k/LIf0f u/L To;sf nIf0f kQf nufpg tyf lgisif{ lgsfNg 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M

-s_	 cjnf]sg eg]sf] s] xf] < j}1flgs l;sfOdf cjnf]sgsf] dxŒj k|:6 kfg'{xf];\ .
-v_	 k/LIf0f eGgfn] s] a'‰g'x'G5 < j}1flgs l;sfOdf k/LIf0fsf] s] dxŒj 5 <
-u_	 s:tf j:t', 36gf jf k|lj|mofdf k/LIf0fsf] cfjZos x'G5 <
-3_	 cjnf]sg / k/LIf0fdf s] s:tf] leGgtf 5, cfˆgf] cg'ejsf] cfwf/df n]Vg'xf];\ .

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{af6 l;sf?nfO{ cjnf]sg ljlw / k/LIf0f ljlw k|of]u u/L j}1flgs cWoog ug]{  l;k ljsf; ug{ 
vf]lhPsf] xf] . jl/kl/ /x]sf yk j:t', 36gf jf k|lj|mofsf] cjnf]sg ug{ tyf k/LIf0f ug{ nufO{ k|ltj]bg k|:t't ug{ 
nufpg'xf];\ .  l;sf?n] b}lgs hLjgdf ef]u]sf 36gf jf k|lj|mofsf] cjnf]sg u/L lgisif{ lgsfNg cfjZos ;xhLs/0f 
/ ;xof]u ug'{xf];\\  . To;}sf] cfwf/df k[i7kf]if0f lbg'xf];\ .

-u_	 l;sf?sf] tLg ;d"x agfpg'xf];\\ . x/]s ;d"xn] cnu cnu las/ jf sfFrsf] lunf;df  sfutLsf] /;, v/fgL 
kfgL, g'gkfgLsf]] 3f]n lng nufpg'xf];\ . /ftf] / lgnf] ln6d; sfut lnP/ tL 3f]nsf] k/LIf0f ug{ nufpg'xf];\ . tL 
kbfy{;Fu ln6d;n] lbPsf] /ªsf] tflnsf agfP/ gf]6 ug{ eGg'xf];\ .  5nkmn u/fO{ lgisif{ lgsfNg lbg'xf];\ M 

;"rs kbfy{ sfutLsf] /; v/fgL kfgL g'gkfgL

/ftf] ln6d; lbPsf] /ª

lgnf] ln6d;n] lbPsf] /ª

-3_	 OGb|wg'if nfu]sf] a]nf To;sf] cjnf]sg ug{ nufpg'xf];\ / To;df slt /ª x'G5g\ < tL /ª s'g j|mddf /x]sf 
x'G5g\ < 5'6\ofpg / n]Vg nufpg'xf];\ .  

-ª_	 b}lgs hLjgdf vfOg] vfB kbfy{dWo] s'g s'g cDnLo, Iff/Lo jf t6:y s] 5g\ < ln6d; k|of]u u/L 5'6\ofpg] 
cEof; u/fpg'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

@=	 l;sfO lj|mofsnfk   
-s_	 l;sfO s]Gb| jf l;sf?sf] 5/l5d]sdf 3/af6 lg:sg]  7f]; kmf]xf]/ kbfy{sf] Joj:yfkg s;/L eO/x]sf] 5 

eGg] ljifodf Pp6f ;j]{]If0f ug{ nufpg'xf];\ . ;j]{If0fsf nflu k|ZgfjnL tof/ ug{ ;xof]u ug'{xf];\\ . sDtLdf 
!% 3/df  uO{ tof/ ePsf] k|ZgfjnLsf] cfwf/df tYofª\s ;ª\sng ug{ nufpg'xf];\ . ;ª\slnt tYofª\ssf] 
ljZn]if0f u/L lgisif{ lgsfNg eGg'xf];\ / To;sf] k|ltj]bg tof/ u/L  k|:t't ug{ nufpg'xf];\ . l;sf?nfO{ 
cfjZos k[i7kf]if0f lbg'xf];\ .

-v_	 cfˆgf] l;sfO s]Gb| jf 3/5]p5fpsf] v]taf/Laf6 e|d0f u/L ls;fgx¿n] afnL pTkfbgsf nflu k|of]u ug]{ dn 
tyf sL6gfzs cf}ifwLaf/] ;j]{If0f ug{ eGg'xf];\ . ;j]{If0fsf nflu k|ZgfjnL tof/ u/L  ufpFsf 3/x¿df uO{ 
l;sf?af6 tYofª\s ;ª\sng u/fpg'xf];\ . ;ª\slnt tYofª\ssf] ljZn]if0f u/L lgisif{;lxtsf] k|ltj]bg tof/ 
ug{ nufpg'xf];\  / cfjZos k[i7kf]if0f lbg'xf];\ .

-u_	 l;sf?sf] tLg ;d"x agfpg'xf];\\ . v]taf/Ldf k|of]u x'g] /foflogs dnn] gbL k|b"if0f a9fpF5  / o;af6 hnLo 
hLjx¿sf] ;ª\Vofdf x|f; x'G5 eGg] s'/f kQf nufpg x/]s ;d"xn] 5'6\6f5'6\6} cg';Gwfg ug{ nufpg'xf];\ .  
o;sf nflu tLgcf]6f cnu cnu a6\6fdf n]p ldl;Psf] kfgL /fVg'xf];\ . Pp6f a6\6fdf /f;folgs dn / 
csf]{df Pl;l6s cDn / t];|f] a6\6fdf s]xL gxfnL /fVg'xf];\ . s]xL lbgsf] cGt/df n]psf] j[l¢sf] cjnf]sg 
u/L kl/jt{g l6kf]6 ug{ nufpg'xf];\ . s] ;a} a6\6fdf n]p ;dfg¿kn] a9]sf] b]lvG5  < xf]Og eg] s'g s'g 
a6\6fdf n]psf] cj:yf s] x'G5 < o:tf] lsg ePsf] xf]nf < 5nkmn u/L lgisif{ lgsfNg nufpg'xf];\ / 
tf]lsPsf] :j¿kdf To;sf] k|ltj]bg n]vL k|:t't ug{ nufpg'xf];\ .

!=	 l;Sg'kg]{ ljifoj:t'
j}1flgs l;sfOcGtu{t ;j]{If0f / cg';Gwfg sfo{ g} o; kf7sf ljifoj:t' x'g\ . j}1flgs l;sfOdf ;j]{If0f / cg';Gwfg sfo{sf] 
w]/} 7'nf] dxŒj 5 .

;j]{If0f (Survey) M s'g} ljifo, 36gf jf ;d:ofaf/] ;DalGwt If]qdf uO{ tYofª\s ;ª\sng u/L ;f] tYofª\ssf] ljZn]if0fsf] 
cfwf/df lgisif{df k'Ug] sfdnfO{ ;j]{If0f elgG5 .  ;j]{If0fdf tYofª\s ;ª\sng ubf{ k|ZgfjnL, 5nkmn, cGtjf{tf{ dfu{bz{g, 
cjnf]sg dfu{bz{g h:tf ;fwg k|of]u ul/G5 . ;j]{If0f sfo{ ubf{ lgDglnlvt r/0f cjnDag ul/G5g\ M p2]Zo 5gf]6, tYofª\s 
;ª\sng ljlwsf] 5gf]6, tYofª\s ;ª\sng, tYofª\ssf] ljZn]if0f / lgisif{ . ;j]{If0f sfo{ k"/f u/]kl5 tL sfo{sf] ljj/0f;lxtsf] 
k|ltj]bg tof/ ul/G5 . ;j]{If0fsf] k|ltj]bg n]vg ubf{  lgDglnlvt zLif{s ;dfj]z ul/g'k5{ M cWoogsf] zLif{s, cWoogsf] 
p2]Zo, tYofª\s ;ª\sngsf] ;fwg / ljlw, tYofª\ssf] ljZn]if0f, lgisif{ / ;'emfj . cfˆgf] 3/ ufpF jf ;x/5]psf] gbLsf] 
k|b"if0fsf sf/0f s] s] /x]5g\ egL ;j]{If0f ug{ ;lsG5 . snsf/vfgfaf6 lg:sg] kmf]xf]/sf] Joj:yfkg s;/L ePsf] 5 eGg]af/] 
klg ;e]{If0f ug{ ;lsG5 .

cg';Gwfg sfo{ (Research Work) M  s'g} ljifo, 36gf, k|Zg jf lj1f;fsf] pQ/ jf ;dfwfg vf]Hgsf nflu ul/g] ulx/f] 
cWoognfO{ cg';Gwfg  elgG5 . lj1fgn] h] hlt pknlAw / cfljisf/ u/]sf] 5, tL ;a} cg';Gwfg s} pknlAw x'g\ .  cg';GWffg 
sfo{ r/0fa¢ k|lj|mof xf] . cg';Gwfg sfo{df lgDglnlvt r/0f /x]sf x'G5g\ M  p2]Zo lgwf{/0f, cg'dfg jf kl/sNkgf lgdf{0f, 
tYofª\s ;ª\sng ljlwsf] 5gf]6, cfjZos ;fdu|Lsf] tof/L, tYofª\s ;ª\sng, tYofª\ssf] ljZn]if0f / lgisif{  . cg';Gwfg 
sfo{ ljleGg zLif{df ug{ ;lsG5 . pbfx/0fsf nflu v]taf/Ldf k|of]u x'g] dn tyf sL6gfifs cf}ifwLsf sf/0fn] a9\g] hnk|b"if0f, 
kmf]xf]/d}nfsf] plrt Joj:yfkg gx'Fbf km}ng] ;?jf /f]u h:tf ljifo lng ;lsG5 .

ST ;j]{If0f / cg';Gwfg ! 3=
% ld=

sf8{ g+= $

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

#=	 ljifo If]q 
j}1flgs l;sfO -cg';Gwfg / ;j]{If0f_ 

$=	l;sfO pknlAw 
-s_	 ;j]{If0f / cg';Gwfgsf] kl/efiff atfpg 
-v_	 cfˆgf] jl/kl/ /x]sf j:t', 36gf jf k|lj|mofsf] ljlwk"j{s ;j]{If0f u/L lgisif{ k|fKt u/L To;sf] k|ltj]bg n]Vg 
-u_	 ljleGg ljifo  jf 36gfsf] tf]lsPsf] ljlwcg';f/ cg';Gwfg u/L To;;DaGwL k|ltj]bg tof/ ug{  

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M

-s_	 ;j]{If0f eg]sf] s] xf] < j}1flgs l;sfOdf ;j]{If0fsf] dxŒj k|:6 kfg'{xf];\ \.
-v_	 cg';Gwfg eGgfn] s] a'‰g'x'G5 < j}1flgs l;sfOdf o;sf] s] dxŒj 5 < n]Vg'xf];\ .
-u_	 s:tf 36gf jf k|lj|mofdf ;j{]If0fsf] cfjZostf x'G5 <
-3_	 s:tf 36gf, ljifo jf k|lj|mofdf cg';Gwfg u/L lgisif{ lgsflnG5 <
 -ª_	 ;j]{If0f / cg';GWffgdf km/s n]Vg'xf];\ .

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{af6 l;sf?nfO{ ;j]{If0f ljlw / cg';Gwfg ljlw k|of]u u/L ljleGg ;d:ofsf] lg/fs/0fsf nflu 
j}1flgs cWoog ug]{  l;k ljsf; ug{ vf]lhPsf] xf] . jl/kl/ /x]sf y'k|} j:t', 36gf jf k|lj|mofsf af/]df ;j]{If0f ug{ 
nufO{ k|ltj]bg k|:t't ug{ nufpg'xf];\ . h:t}M  5/l5d]sf ;Gt'ltn ef]hgk|flKtsf] cj:yf s] 5 < l;sfO s]Gb|sf] 
jl/kl/sf ls;fgn] s] s:tf afnLgfnL nufpF5g\ < afnLgfnLdf s] s:tf /f]u cfpF5g\ < 

l;sfO s]Gb|jl/kl/ ePsf gofF gofF ljifo jf 36gf lnP/ l;sf?nfO{ cg';Gwfg ljlwcg';f/ cg';Gwfg clu a9fpg 
nufpg'xf];\ .  cg';Gwfgsf] ljifo 5gf]6 / cg';Gwfg ug]{ sfddf l;sf?nfO{ ;xhLs/0f ul/lbg'xf];\ . l;sf?nfO{ sfddf 
clek|]l/t ub}{ k[i7kf]if0f lbg'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
tkfO{FFsf] 3/ l5d]sdf rfdn, t]n / sk8f lsGbf cfkm"nfO{ cfjZos kg]{ kbfy{sf] dfqf s] eg]/ dfUg'x'G5 < k;nn] tL ;fdfg 
s]af6 s;/L gfk]/  lbG5g\ < o; kf7df xfdL b}lgs hLjgdf cfjZos kg]{  gfk / o;sf PsfOaf/] l;Sb} 5f}F . b}lgs hLjgdf 
cfjZos kg]{ j:t' lsgd]n ubf{ tf]lsPsf] kl/df0fdf j:t' kfpg j:t'sf] 1ft gePsf] kl/df0fnfO{ 1ft ePsf] kl/df0f;Fu 
bfFlhG5 . pbfx/0fsf nflu xfdLn] rfdn lsGbf rfdnsf] dfqf -1ft gePsf] kl/df0f_ nfO{ 9s -1ft ePsf] kl/df0f_ ;Fu 
t/fh'dfkm{t bfFh]/  cfkm"nfO{ cfjZos eP hlt rfdn lnG5f}F . To;} u/L j:t'sf] nDafO gfKbf 6]k;Fu bfFh]/ dfg lgsflnG5 . 
1ft ePsf] kl/df0f / c1ft kl/df0flarsf] t'ngfnfO{ g} gfk elgG5 . gfKgsf nflu ljleGg kl/df0f k|of]udf cfpF5g\ . dfkgdf 
k|of]u x'g] :t/Ls[t kl/df0fnfO{ PsfO (unit) elgG5 . 

:yfgLo PsfO / :t/Ls[t PsfO 

ufpF3/df cem} klg dfgfkfyL, xft, laQf, wfgL{ la;f}nL h:tf PsfO k|of]udf cfO/x]sf 5g\ . oL PsfOaf6 x'g] dfkgdf Ps¿ktf 
x'Fb}g . To;}n] oL PsfOdf ljZj;gLotf klg x'Fb}g .  :yfgLo :t/df k|of]u x'g] Ps¿ktf gePsf gfksf PsfOnfO{ :yfgLo PsfO 
elgG5 .

 lxhf]cfh ;+:ff/el/ k|of]usf nflu Ps}vfnsf PsfO lgwf{/0f ePsf 5g\ . oL PsfOdf Ps¿ktf / ljZj;gLotf x'G5 . ;+:ff/el/ 
dfGotf k|fKt PsfOnfO{ :t/Ls[t PsfO elgG5 . 

5.1 dfgf kfyL-:yfgLo PsfO_ 5.2 9sx¿ -:t/Ls[t PsfO_

 ;g\ !(^) df k|mfG;df ePsf] j}1flgsx¿sf] e]nfn] ;+;f/el/ Ps} vfn] k|dffl0fs PsfO k|of]u ug]{ lg0f{o u/]sf lyof], ToxL 
PsfOnfO{ g} P;cfO{{ k|0ffnL elgG5 . o; k|0ffnLdf nDafOnfO{ ld6/(m)df, lk08nfO{ lsnf]u|fd(Kg)df, ;odnfO{ ;]s]G8(s)df, 
tfkj|mdnfO{ s]lNeg(k) df / ljB't\ wf/fnfO{ PlDko/ (A) PsfOdf gflkG5 . 

lbPsf] sljtf k9\g'xf];\ / To;df s] elgPsf] 5 5nkmn ug'{xf];\\ .

 :yfgLo PsfOdf Ps¿ktf x'Gg

 gfk sda];L x'Fbf ljZj;gLo x'Gg .

:t/Ls[t PsfOdf Ps¿ktf x'G5

;+;f/el/ k|of]u x'G5, ljZj;gLo x'G5 ..

                        P;cfO{{ PsfOdf gfKtf nDafO ld6/df

                        lk08 x'G5 lsnf]u|fddf ;do ;]s]G8df .

                        wf/fljB't\ PlDko/df tfkj|md s]lNegdf 

                        gfksf oL PsfO rN5g\ el/ ;+;f/df  ..

ST PsfO / o;sf k|sf/
! 3=
% ld=

sf8{ g+= %

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

@=	 l;sfO lj|mofsnfk   
-s_	 l;sf?nfO{ ;d"xdf afF8\g'xf];\ / ld6/ lkmQf k|of]u u/L klxnf] ;d"xn] pgLx¿ cfkm" a;]sf] 8]:ssf] nDafO, 

bf];|f] ;d"xn] cfkm" a;]sf] a]Grsf] / t];|f] ;d"xn] 6]ansf] nDafO gfKg'xf];\ . j|mdzM kfn}kfnf] ;a} ;d"xn] tL 
;a} j:t'sf] nDafO gfKg'xf];\ / Pscsf{n] lgsfnsf] gfk kl/df0fnfO{ t'ngf ug{'xf];\ . s] ;a} ;d"xn] lnPsf] 
gfksf kl/df0f a/fa/ eof] <  lsg a/fa/ ePsf] xf]nf <  ca ltg} j:t'nfO{ tLg km/s km/s ljBfyL{sf] 
xftaf6 gfk lng'xf];\ . s] of] k6s ;a}n] lnPsf] gfk a/fa/ eof] <  lsg a/fa/ gePsf] xf]nf < 5nkmn u/L 
lgisif{ lgsfNg'xf];\ .

-v_	 x/]s ;d"xn] sfuhsf] y}nfdf b'O{ cFh'nL df6f] lng'xf];\ . kfn}kfnf] Tof] df6fnfO{ t/fh'df /fv]/ lk08 dfkg 
ug'{xf];\\ . s] ;a} y}nfdf /x]sf] df6fsf] lk08 a/fa/ eof]  < t'ngf ug'{xf];\\ .  lsg a/fa/ gePsf] xf]nf < 
5nkmn u/L lgisif{ lgsfNg'xf];\ .

-u_	 cfˆgf] 3/l5d]sdf nDAffO, lk08 / ;do h:tf ef}lts kl/df0f  gfKg s'''g s'g :yfgLo / :t/Ls[t PsfO k|of]u 
x'G5g\, cleefjsnfO{ ;f]w]/ ;"rL agfpg'xf];\\ . Pscsf{sf ;"rL bfFh]/ ;a}sf] ;femf ;"rL agfpg'xf];\\ .

-3_	 tkfO{FFsf] 3/sf] cfFugdf Ps kmGsf] nufpg slt ;do nfU5 < 3/af6 l;sfO s]Gb| hfg slt ;do nfU5 dfkg 
ug'{xf];\\ .

-ª_	 tkfO{FFsf] lj1fg lstfa efu–! sf] nDafO, rf}8fO / df]6fO gfk]/ l6Kg'xf];\ / t/fh'sf] ;xof]udf To;sf] lk08 
klg lgsfNg'xf];\ .

#=	 ljifo If]q 
j}1flgs l;sfO -PsfO / o;sf k|sf/_

$=	l;sfO pknlAw 
-s_	 cfˆgf] jl/kl/ /x]sf j:t'sf] kl/df0f dfkg ubf{ k|of]u x'g] :yfgLo / :t/Ls[t PsfOsf] gfd atfpg 
-v_	 P;cfO{ PsfOsf] dxŒj / k|of]u atfpg 
-u_	 :yfgLo / :t/Ls[t PsfO k|of]u u/L dfkg ug{ 
-3_	 nDafO, lk08 / ;do  / tfkj|mdsf P;cfO{ PsfOsf] gfd eGg

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M

-s_	 gfk eg]sf] s] xf] < j}1flgs cWoogdf gfksf] dxŒj k|:6 kfg'{xf];\ \.
-v_	 PsfO eGgfn] s] a'‰g'x'G5 < 
-u_	 :yfgLo / :t/Ls[t PsfOnfO{ pbfx/0f;lxt kl/eflift ug'{xf];\ .
-3_	 :yfgLo PsfO / :t/Ls[t PsfOdf km/s n]Vg'xf];\ .
-ª_	 P;cfO{ k|0ffnL s]nfO{ elgG5 < nDafO, ;do, lk08 / tfkj|mdsf] P;cfO{ PsfO n]Vg'xf];\ .

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{af6 l;sf?df  ef}lts j:t'sf] kl/df0f dfkg ug]{  l;k ljsf; ug{ vf]lhPsf] xf] .  ;fy} :yfgLo / 
:t/Ls[t PsfOsf] k|of]uaf/] cEo:t u/fpg  vf]lhPsf] xf] . jl/kl/ /x]sf  ljleGg kbfy{sf ef}lts kl/df0fsf] k6s 
k6s dfkg ug{ nufP/ l;sf?df dfkgsf] l;k cem km/flsnf] u/fpg  d2t ug'{xf];\\ . pgLx¿n] u/]sf] sfdsf] d"Nofª\sg 
u/L k[i7kf]if0f lbg'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

@=	 l;sfO lj|mofsnfk   
-s_	 l;sf?x¿sf] tLg ;d"x agfpg'xf];\\ .  Pp6f ;d"xnfO{ ld6/ 6]k k|of]u u/L lj1fg lstfa, 6]an, 8]:ssf] nDafO 

gfKg'xf];\ . o;/L cfPsf] gfknfO{ skLdf l6k]/ cGo ;fgf / 7'nf PsfOdf  ¿kfGt/0f ug{ cEof; ug{'xf];\ . dfgf}FF 
8]:ssf] nDafO 1.5 ld6/ 5 .
-c_	 1.5 ld6/ Ö 1.5 x 100 = 1500 cm	 -cf_	 1.5 ld6/ Ö 1.5/1000 = 0.0015 km

-v_	 bf];|f] ;d"xn] 9s / t/fh' k|of]u u/L lstfasf] lk08 lgsfNg'xf];\ . o;/L cfPsf] lk08nfO{ ;fgf / 7'nf 
PsfOdf ¿kfGt/ ug{ cEof; ug'{xf];\\ . dfgf}F lstfasf] lk08 500 u|fd 5 .
-c_	 500 u|fd Ö 500 x 1000 = 5000 mg	 -cf_	 500 u|fd Ö 500/1000 = 0.5 kg 

-u_	 t];|f] ;d"xn] Pp6f ;fyLnfO{ l;sfO s]Gb| jlkl/ la:tf/} 3'Dg nufP/ 38L k|of]u u/L ;do dfkg ug'{xf];\\ . o;/L 
cfPsf] ;donfO{ ;fgf / 7'nf PsfOdf ¿kfGt/ ug{ cEof; ug'{xf];\\ . dfgf}F l;sfO s]Gb|sf] ejg jl/kl/ la:tf/} 
lxF8\bf 3'Dg nfu]sf] ;do 5 ldg]6 5 .
-c_	 5 ldg]6 Ö 5x 60= 300 s	 -cf_ 5 ldg]6 Ö 5/60 = 0.83 h 

-3_	 ;a} ;d"xn] kfn}kfnf] ;a} vfnsf] dfkgsf] j|mdzM cEof; ug{'xf];\ . o;/L ul/Psf] cEof; Ps csf]{ 
;d"xnfO{ b]vfP/ Pscsf{;Fu cg'ej cfbfg k|bfg ug'{xf];\\ .

-ª_	 OG6/g]6af6 vf]]hL u/L ljleGg vfnsf 38Lsf] gfd n]Vg'xf];\ .

!=	 l;Sg'kg]{ ljifoj:t'
s] tkfO{FFnfO{ yfxf 5, nDafO eg]sf] s] xf] < lk08 s]nfO{ elgG5 < To;} u/L ;do eg]sf] s] xf] < o; kf7df xfdL nDafO, lk08 / 
;dosf af/]df l;Sb} 5f}F . oL tLgcf]6} PsfO cfwf/e"t PsfO x'g\ . cGo vfnsf PsfOdf g6'ls|g] PsfOnfO{ cfwf/e"t PsfO elgG5 . 

nDafO (length) M s'g} b'O{cf]6f ljGb'larsf] b'/LnfO{ nDafO elgG5 . nDafOsf] P;cfO{ PsfO ld6/ xf] . nDafOsf] PsfOnfO{ 
;fgf / 7'nf PsfOdf ¿kfGt/0f ug{ ;lsG5 . 

1 ;]lG6ld6/(cm) 1 8]l;ld6/(dm) ld6/(m) lsnf]ld6/(km)
10 ldlnd6/ 10 ;]lG6ld6/ 100 ;]lG6ld6/ 1000 ld6/

lk08 (mass) M j:t'df /x]sf kbfy{sf] kl/df0fnfO{ lk08 elgG5 . lk08sf] P;cfO{ PsfO lsnf]u|fd xf] . lk08sf] PsfOnfO{ 
klg ;fgf / 7'nf PsfOdf ¿kfGt/0f ug{ ;lsG5 .

1u|fd (g) 1 lsnf]u|fd(kg) 1 lSjG6n 1 6g

1000 ldlnu|fd 1000 u|fd 100 lsnf]u|fd 1000 lsnf]u|fd

;do (time) M s'g} b'O{cf]6f 36gflarsf] cjlwnfO{ ;do elgG5 . ;dosf] P;cfO{ PsfO ;]s]G8 xf] . ;dosf] PsfOnfO{ klg 
;fgf / 7'nf PsfOdf ¿kfGt/0f ug{ ;lsG5 .

 1 ldg]6 1 306f 1 lbg 1 xKtf 1 dlxgf 1 jif{

60 ;]s]G8 60 ldg]6  24 306f 7 lbg 30  lbg 12 dlxgf 

 ;do gfKgsf nflu ljleGg vfn] 38Lx¿ x'G5g\ . ;fwf/0f 38L, c6f]d]l6s 38L, l8lh6n 38L, 6]an 38L, leQ] 38L b}lgs 
k|of]udf cfpg] 38Lx¿ x'g\ . j}1flgs sfo{df cToGt ;fgf] ;do gfKg P6f]lds 38L k|of]u x'G5 .

ST nDafO, lk08 / ;dosf] gfd
@ 3=sf8{ g+= ^

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

#=	 ljifo If]q 
j}1flgs l;sfO -nDafO, lk08 / ;dosf] gfk_ 

$=	l;sfO pknlAw 
-s_	 nDafO, lk08 / ;dosf] kl/efiff / P;cfO{ PsfO atfpg 
-v_	 nDafO, lk08 / ;dosf PsfOnfO{ c¿ ;fgf 7'nf PsfOdf ¿kfGt/0f / k|of]u ug{ 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M

-s_	 nDafO eg]sf] s] xf] < o;nfO{ gfKg] P;cfO{ PsfOsf] gfd n]Vg'xf];\ .
-v_	 lk08 eGgfn] s] a'lemG5 < lk08sf] P;cfO{ PsfO s] xf] < 
-u_	 ;do s]nfO{ elgG5 < ;do dfkg ug{ s'g ;fwg k|of]u ul/G5 < 
-3_	 lgDglnlvt PsfOnfO{ sf]i7sdf lbPsf] PsfOdf ¿kfGt/ ug'{xf];\\ M
 	 -c_	 25500 u|fd -lsnf]u|fddf_	 -cf_	 5 306f ;s]G8df
	 -O_	 10 xKtf-306fdf_	 -O{_	 900 ;]s]G8 -ldg]6df_
-ª_	 P;cfO{ k|0ffnL s]nfO{ elgG5 < nDafO, ;od, lk08 / tfkj|mdsf] P;cfO{{ PsfO n]Vg'xf];\ .

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{af6 l;sf?df  ef}lts kl/df0f dfkg ug]{  l;k ljsf; ug{ vf]lhPsf] xf] .  ;fy} o; kf7sf] p2]Zo 
l;sf?df ljleGg ef}lts kl/df0f dfkg ubf{ k|of]u x'g] P;cfO{ PsfO klxrfg ug{ / tL PsfOnfO{ ;fgf 7'nf PsfOdf 
¿kfGt/0f ug]{ l;k ljsf; ug'{ xf] .  jl/kl/ /x]sf ljleGg kbfy{sf ef}lts kl/df0fsf] dfkg ug{ nufO{ ltgsf PsfO n]Vg 
/ tL PsfOnfO{ ¿kfGt/0f ug{ cEof; u/fpg'xf];\ . pgLx¿sf] sfo{ d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

@=	 l;sfO lj|mofsnfk   
-s_	 l;sf?x¿sf] tLg ;d"x agfpg'xf];\\ .  Pp6f ;d"xnfO{ ld6/ 6]k k|of]u u/L lj1fg lstfa, 6]an, 8]:ssf] nDafO 

gfKg'xf];\ . o;/L cfPsf] gfknfO{ skLdf l6k]/ cGo ;fgf / 7'nf PsfOdf  ¿kfGt/0f ug{ cEof; ug{'xf];\ . dfgf}FF 
8]:ssf] nDafO 1.5 ld6/ 5 .
-c_	 1.5 ld6/ Ö 1.5 x 100 = 1500 cm	 -cf_	 1.5 ld6/ Ö 1.5/1000 = 0.0015 km

-v_	 bf];|f] ;d"xn] 9s / t/fh' k|of]u u/L lstfasf] lk08 lgsfNg'xf];\ . o;/L cfPsf] lk08nfO{ ;fgf / 7'nf 
PsfOdf ¿kfGt/ ug{ cEof; ug'{xf];\\ . dfgf}F lstfasf] lk08 500 u|fd 5 .
-c_	 500 u|fd Ö 500 x 1000 = 5000 mg	 -cf_	 500 u|fd Ö 500/1000 = 0.5 kg 

-u_	 t];|f] ;d"xn] Pp6f ;fyLnfO{ l;sfO s]Gb| jlkl/ la:tf/} 3'Dg nufP/ 38L k|of]u u/L ;do dfkg ug'{xf];\\ . o;/L 
cfPsf] ;donfO{ ;fgf / 7'nf PsfOdf ¿kfGt/ ug{ cEof; ug'{xf];\\ . dfgf}F l;sfO s]Gb|sf] ejg jl/kl/ la:tf/} 
lxF8\bf 3'Dg nfu]sf] ;do 5 ldg]6 5 .
-c_	 5 ldg]6 Ö 5x 60= 300 s	 -cf_ 5 ldg]6 Ö 5/60 = 0.83 h 

-3_	 ;a} ;d"xn] kfn}kfnf] ;a} vfnsf] dfkgsf] j|mdzM cEof; ug{'xf];\ . o;/L ul/Psf] cEof; Ps csf]{ 
;d"xnfO{ b]vfP/ Pscsf{;Fu cg'ej cfbfg k|bfg ug'{xf];\\ .

-ª_	 OG6/g]6af6 vf]]hL u/L ljleGg vfnsf 38Lsf] gfd n]Vg'xf];\ .

!=	 l;Sg'kg]{ ljifoj:t'
o; kf7df xfdL If]qkmn / cfotg  l;Sb} 5f}F . oL b'O{cf]6} tHhGo PsfO x'g\ . cfwf/e"t PsfO ldn]/ ag]sf PsfOnfO{ tHhGo  PsfO 
elgG5 . 

If]qkmn (Area) : j:t'n] 9fs]sf] 7fpFnfO{ To; j:t'sf] If]qkmn elgG5 . If]qkmnsf] P;cfO{ PsfO ju{ld6/ (m2) xf] . o;nfO{ 
ju{ ;]lG6ld6/df klg JoSt ug{ ;lsG5 . o;df 1 ju{ld6/ a/fa/ 10000 ju{;]lG6ld6/ x'G5 . cfotsf/ j:t'sf] nDafO / rf}8fOsf] 
u'0fgkmnaf6 If]qkmn lg:sG5 . 

       cyf{t\ If]qkmn(A)  Ö nDafO (l)  x rf}8fO (b) 

of] ;"q k|of]u u/L ul0ftLo ;d:of ;dfwfg ug{ ;lsG5 .

cfotg (Volume) M j:t'n] cf]u6]sf] 7fpFnfO{ g} To; j:t'sf] cfotg elgG5 . cfotgsf] P;cfO{ PsfO 3gld6/ (m3) xf] . 
o;nfO{ 3g ;]lG6ld6/ (cm3)  tyf ln6/ (l) df klg JoSt ug{ ;lsG5 . cfotsf/ j:t'sf] nDafO, rf}8fO / prfO -df]6fO_ sf] 
u'0fgkmnaf6 cfotg lgsflnG5 . 

t;y{ cfotg (V)  Ö nDafO (l)  x rf}8fO (b) x prfO (h)   

of] ;"q k|of]u u/L ul0ftLo ;d:of ;dfwfg ug{ ;lsG5 .  clgoldt j:t'sf] cfotg lgsfNg gfKg] l;lnG8/df t/n kbfy{sf] ;xof]un] 
ug{ ;lsG5 . t/n j:t'sf] cfotgnfO{ ln6/df dfkg ul/G5 . 

1000 ldlnln6/ 1000 ln6/ 1000000 3g;]lG6ld6/

1 ln6/  1 3gld6/  1 3gld6/

ST nDafO, lk08 / ;dosf] gfd @ 3=sf8{ g+= &

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

#=	 ljifo If]q 
j}1flgs l;sfO -nDafO, lk08 / ;dosf] gfk_ 

$=	l;sfO pknlAw 
-s_	 If]qkmn / cfotgsf] kl/efiff / P;cfO{ PsfO atfpg 
-v_	 j:t'sf] nDafO / rf}8fO gfk]/ If]qkmn lgsfNg 
-u_	 j:t'sf] nDafO, rf}8fO / prfO gfk]/ cfotg lgsfNg 
-3_	 gfKg] l;lnG8/ k|of]u u/L clgoldt j:t'sf] cfotg lgsfNg 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M

-s_	 If]qkmn eg]sf] s] xf] < o;nfO{ gfKg] P;cfO{ PsfOsf] gfd 
n]Vg'xf];\ .

-v_	 cfotg eGgfn] s] a'lemG5 < o;sf] P;cfO{ PsfO s] xf] < 
-u_	 lbPsf k|Zg xn ug'{xf];\\ M
	 -c_	 5 ld6/ nfdf] 2 ld6/ rf}8f / 1 ld6/ ulx/f] 

vfN8fdf slt kfgL cF6fp5 <
	 -cf_	 s'g} rs6Lsf] nDafO 25 ;]lG6ld6/ / rf}8fO 15  

;]lG6ld6/ 5 eg] If]qkmn slt xf]nf < 
-3_	 lbPsf] lrq x]/]/ 9'ª\ufsf] cfotg lgsfNg'xf];\ M 
-ª_	 If]qkmn / cfotgdf km/s n]Vg'xf];\ .

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{af6 l;sf?df lgoldt j:t'sf] nDafO, rf}8fO / prfO -df]6fO_ gfk]/ To;af6 If]qkmn / cfotg 
lgsfNg ;Sg] l;k ljsf; ug{ vf]lhPsf] xf] . ;fy} clgoldt j:t'sf] xsdf gfKg] l;lnG8/ / kfgL k|of]u u/L cfotg 
lgsfNg ;Sg] l;k ljsf; ug]{ p2]Zo o; l;sfO sf8{sf] /x]sf] 5 . l;sf?nfO{  jl/kl/ /x]sf ljleGg j:t'sf ef}lts 
kl/df0fsf] dfkg ug{ nufO{ tL kl/df0fsf] cfwf/df If]qkmn / cfotg lgsfNg cEof; u/fpg'xf];\ . pgLx¿n] u/]sf] 
dfkgnfO{ d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
;"rgf tyf ;~rf/ k|ljlwsf ;fwgaf/]sf] hfgsf/L o; kf7sf ljifoj:t' x'g\ . s'g} klg hfgsf/LnfO{ ;"rgf elgG5  eg] Pp6f 
JolStaf6 csf]{ JolSt;Dd ;"rgf n}hfg'nfO{ ;~rf/ elgG5 . ;"rgf lng lbg, e08f/0f / k|zf]wg ug{ k|of]u x'g] k|ljlwx¿sf] 
k|0ffnLnfO{ ;"rgf tyf ;~rf/ k|ljlw elgG5 . o;n] xfd|f JolStut, ;fd"lxs / Jofj;flos sfo{x¿df ;xhtf NofpF5 . ;"rgf 
k|ljlwdf w]/} vfnsf ;fwgsf] k|of]u x'G5 . /]l8of], 6]lnlehg, kqklqsf, df]afOn, sDKo'6/, lk|G6/, :Sofg/,  k|f]h]S6/ cflb ;"rgf 
k|ljlwsf ;fwg x'g\ . oL ;fwgn] ;"rgf lgdf{0f ug]{, b]vfpg], e08f/0f ug]{, k|;f/0f ug]{, ;f6f;f6 ug]{nufotsf sfo{ u5{g\ . oL 
;fwgåf/f ;+;f/el/sf 1fgdfly x/]ssf] kx'Fr :yflkt ePsf] 5 . cfw'lgs hLjg lgjf{xdf ;"rgf tyf ;~rf/ k|ljlwsf] cToGt 
7'nf] dxŒj 5 .

tnsf b'O{cf]6f syf k9\g'xf];\ .

df]afOn (Mobile) sf] syf M d]/f] gfd df]afOn xf] . d b"/;~rf/sf] Pp6f ;fgf] oGq x'F . k|f/Dedf ;"rgf cfbfgk|bfg ug]{ ;fwgsf] 
¿kdf dnfO{ tof/ ul/Psf] xf] . To;a]nf d;Fu lsKof8, l:ks/ / 6r{nfO6 h:tf ;'ljwf dfq pknAw lyP . k|ljlwsf] ljsf;;Fu} 
clxn] d :df6{kmf]gsf] ¿kdf ljsf; ePsf] 5' .  d]/f] of] ¿ksf] ljsf;kl5 daf6 y'k|} vfnsf sfd ;DkGg x'g] u/]sf 5g\ . clxn] 
daf6 kmf]gh:t} bf]xf]/f] s'/fsfgL ug]{, kmf]6f] lvRg], lel8of] lvRg], lx;falstfa ug]{, Od]n k7fpg] / k|fKt ug]{ y'k|} sfd x'G5g\ . ;fy} 
d]/f] k|of]uaf6 km];a's, d];]Gh/, efOa/, Xjf6\;ofk, Odf] cflb rnfpg ;lsG5 . cem clxn] cgnfOg ;lkª, df]afOn a}ª\lsª cflb 
;d]t ug{ ;lsG5 . To;}n] clxn] d]/f] pkof]lutf Jofks ePsf] 5 .

sDKo'6/ (Computer) sf] syf M dnfO{ dflg;x¿ sDKo'6/ eG5g\ . d k|of]ustf{n] lbPsf] tYofª\s / lgb]{zgsf cfwf/df pknAw 
k|f]u|fdsf] d2tn] glthf k|bfg ug]{ :jrflnt ljB'tLo  ;fwg x'F .  d;Fu y'k|} cª\ux¿ h:t} l;lko', df]lg6/, l:ks/, lsaf]8{, dfp; 
cflb /x]sf x'G5g\ . vf;df xf8{j]o/ / ;ˆ6j]o/ u/]/ dleq b'O{ k|sf/sf cjjo x'G5g\ . lsaf]8{, dfp;, l;lko', dlg6/, lk|G6/nufotsf 
cjoj d]/f xf8{j]o/ x'g\ . d;Fu ePsf 5'g ;lsg] efunfO{ xf8{j]o/ elgG5 . dnfO{ sfo{ ;~rfng ug{ lgb]{zg cfjZos x'G5 . d]/f] 
;~rfngdf cfjZos kg]{ lgb]{zgx¿sf] ;d"xnfO{ ;ˆ6j]o/ elgG5 . ljG8f]h ;]e]g, dfOj|mf];ˆ6 a8{, j|mf]d afph/ cflb d}n] k|of]u 
ug]{ ;ˆ6j]o/ x'g\ .

8.1 ;'?jftL df]afOn kmf]g 8.2 :df6{ kmf]g 8.3 sDDo'6/ 8.4 Nofk6k

ST ;"rgf k|ljlwsf ;fwg -df]afOn / sDKo'6/_ 
@ 3=sf8{ g+= *

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

@=	 l;sfO lj|mofsnfk   
-s_	 tkfO{FFsf] kl/jf/df s;s;n] df]afOn kmf]g k|of]u ug'{ePsf] 5 < pxfFx¿ df]afOn kmf]gaf6 s'g s'g sfd 

ug'{x'G5, pxfFx¿nfO{ ;f]w]/ ;"rL agfpg'xf];\\ / k':tssf] efu ! sf] k]h !% sf] h:t} tflnsf agfP/ eg'{xf];\ . 
-v_	 k|To]s l;sf?n] sfkLdf sDKo'6/sf] lrq sf]/L o;sf] xf8{j]o/sf ljleGg efusf] gfd n]Vg'xf];\ . x/]sn] 

cfkm"n] agfPsf] lrq / gfds/0f afFsL ;fyLx¿nfO{ b]vfpg'xf];\ / 5nkmn ug'{xf];\\ .
-u_	 rf6{ k]k/df df]afOn kmf]gsf xf8{j]o/sf] lrq n]Vg'xf];\ / gfds/0f u/L l;sfO s]Gb|sf] leQf jf kf6Ldf 

6fF:g'xf];\ . ca kfn};Fu ;a}n] agfPsf] lrq x]/L 5nkmn ug'{xf];\\ .
-3_	 sfkLdf sDKo'6/sf xf8{j]o/ cjojsf] lrq n]vL gfds/0f ug'{xf];\\ . cfˆgf] lrq ;fyLx¿nfO{ b]vfpg'xf];\ .
-ª_	 l;sf?nfO{ df]afOn kmf]g / sDKo'6/sf] ;fdfGo k|of]usf] cEof; ug'{xf];\\ .

#=	 ljifo If]q 
;"rgf / ;~rf/ k|ljlwsf ;fwg -df]afOn / sDKo'6/_ 

$=	l;sfO pknlAw 
-s_	 ;"rgf / ;~rf/ k|ljlwsf] kl/efiff lbg / o;sf ;fwg atfpg 
-v_	 df]afOn / sDKo'6/sf xf8{j]o/ cjoj lrGg / ltgsf] gfd atfpg  
-u_	 df]afOn / sDKo'6/sf  ;fdfGo sfd atfpg 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M

-s_	 df]afOn  eg]sf] s] xf] < clxn] o;af6 s] s] sfd ug{ ;lsG5, n]Vg'xf];\ . 
-v_	 sDKo'6/  eg]sf] s] xf] < clxn] o;af6 s] s] sfd ug{ ;lsG5, n]Vg'xf];\ .
-u_	 sDKo'6/df x'g] xf8{j]o/sf] lrq n]vL gfds/0f ug'{xf];\\ .
-3_	 :df6{ kmf]gaf6 s] s] sfd ug{ ;lsG5 < 

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{af6 l;sf?df b}lgs hLjgdf k|of]udf cfO/x]sf ;"rgf tyf ;~rf/ k|ljlwsf ;fwg df]afOn / 
sDKo'6/sf] ;DaGwdf hfgsf/L tyf ;fdfGo k|of]u l;k  ljsf; ug{ vf]lhPsf] xf] . l;sf?nfO{ df]afOn / sDKo'6/ 
pknAw u/fP/ o;sf] ;fdfGo k|of]usf] cEof; u/fpg'xf];\ / cfjZostfcg';f/ k[i7kf]if0f lbg'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
o; sf8{sf] ljifoj:t' Pl6Pd / lk|G6/sf] sfo{ k|0ffnLaf/] hfgsf/L xf] .

Pl6Pd (ATM) M Pl6Pdsf] k"/f ¿k c6f]d]l6s 6]n/ d]l;g  xf] . c6f]d]l6s 6]n/ d]l;g Pp6f On]S6«f]lgs oGq xf] . o; oGqn] 
:jrflnt 9ª\uaf6 a}ª\lsª ;]jf k|bfg u5{ .  o;df sf8{ -8]la6 jf s|]l86_ k|of]u u/]/ gub lng]nufotsf a}ª\lsª sf/f]af/ ul/G5 . 
Pl6Pddf OGk'6 pks/0f / cfp6k'6 pks/0f /x]sf x'G5g\ . 

OGk'6 pks/0f M OGk'6 pks/0fleq sf8{ l/8/ / lsKof8 /x]sf] x'G5 . sf8{ l/8/n] Pl6Pd sf8{df e08f/0f ul/Psf] 8f6fnfO{ r'DasLo 
:6«fOkdf klxrfg u5{  . o;n] vftfdf /x]sf] ljj/0f ;ª\sng u/L ;e{/df k7fpF5 .  sf8{ 3';fPkl5 ;e{/af6 k|fKt lgb]{zgsf] 
cfwf/df k|of]ustf{n] cfˆgf] hfgsf/L k|bfg u/]kl5 gub l8:k]G;/n] gub ljt/0fsf] cg'dlt lbG5 . lsKof8df gDa/ /x]sf x'G5g\ . 
To;sf] ;xfotfn] cfˆgf] JolStut klxrfg gDa/ (PIN), cfjZos /sd, /l;b cfjZos kg]{ ls gkg]{ hfgsf/L k|bfg u5{ . 

cfpk6k'6 pks/0f  M cfp6k'6 pks/0fdf l8:Kn] l:j|mg, l:ks/, gub l8:k]G;/ / /l;b lk|G6/ /x]sf x'G5g\ . l8:Kn] l:s|gn] 
n]gb]gsf nflu l:s|gdf gub;DaGwL ljj/0f b]vfpF5 . l:ks/n] lsKof8sf] a6g lyRbf Wjlg pTkGg  u5{ . /l;b lk|G6/n] gub  
n]gb]gsf] ;do, ldlt / lgsfn]sf] /sd;DaGwL hfgsf/L 5fk]/ /l;bsf] ¿kdf lbG5 . gub l8:k]G;/n] dfu ePjdf]lhssf] /sd 
d]l;gaf6 aflx/ lgsfNg ;xof]u u5{ . 

Pl6Pd k|of]u ubf{ ckgfpg'kg] ;fjwfgL M Pl6Pd k|of]u ubf{ w]/} ;fjwfgL ckgfpg'k5{ . cfˆgf] sf8{ / lkg gDa/ s;}nfO{ lbg'x'Fb}g .  
;do;dodf lkg gDa/ kl/jt{g ug'{k5{ . af/Daf/unt lkg gDa/ lyRg' x'Fb}g .  

                          

9.1 Automatic Teller Machaine-Pl6Pd_ 9.2 Printer-lk|G6/_

lk|G6/ (Printer) M sDo'6/ jf cGo pks/0fdf e08f/0f ul/Psf] On]S6«f]lgs tYofª\s lnP/ To;sf] xf8{skL pTkGg ug]{ ps/0fnfO{ 
lk|G6/ elgG5 .  lk|G6/n] l8lh6n¿kdf e08f/0f ul/Psf] b:tfj]h -8s'd]G6_ nfO{ sfuhdf 5fKg] ePsfn] o;nfO{ xf8{skL cfp6k'6 
l8efO; klg elgG5 . clxn] ahf/df y/Ly/Lsf lk|G6/ cfPsf 5g\ . s'g} lk|G6/n] e08f/0f u/]sf] 8s'd]G6nfO{ ;fbf -Black and 

white_ df dfq 5fK5 eg] s'g} lk|G6/ ljleGg tf]lsPsf] /ªdf -/ª\uLg_ 5fK5 . lk|G6/sf] sfo{IfdtfnfO{ Sof/]S6/ k|lt;]s]G8, nfOg 
k|ltldg]6 jf k]h k|ltldg]6df dfkg ul/G5 .  

lk|G6/ k|of]u ug]{ tl/sf M k|of]u ug'{cl3 lk|G6/nfO{ ljB't\nfOgdf h8fg ug'{k5{ . To;kl5 lk|G6/nfO{ sDKo'6/df h8fg ug'{k5{ . :6f6{ 
d]g' vf]n]/ 6f:saf/df /x]sf] :6f6{ a6g lyRg'k5{ . ;]l6ªdf lSns u/L d]g'sf] tn afofF s'gfdf glhssf] luo/ cfsf/sf]  cfOsgdf 
lSns ug'{k5{ . To;kl5 ;]l6ª d]g' b]vf k5{ h;af6 xfd|f] lk;Ldf pks/0f h8fg ug{sf nflu ljsNk 5gf]6 ug'{k5{ . lk|G6/ 5gf]6 
ug]{ d]g'af6 ToxfF lbPsf ljleGg lk|G6/sf cK;gdWo] xfdLn] ;]6 ug{ rfx]sf Pp6f ljsNk 5gf]6 ug'{k5{ / cfkm"n] 5fKg rfx]sf] kmfOn 
vf]Ng'k5{ . dflysf ljsNk 5gf]6kl5 l;:6dn] xfdLnfO{ yk d'b|0f;DaGwL ljsNk lbG5 . tL ljsNkaf6 k|ltlnlk ;ª\Vof, /ª, gfk 
-;fOh_ cflb 5gf]6 ug{ ;lsG5 .  ;a} 5gf]6 ;lsPkl5 cf]s] (OK) jf lk|G6 (PRINT) ljsNk lSns ug'{k5{ . o;kl5 lk|G6/n] 
dfly eg]cg';f/ 5fk]/ lbG5 .

ST Pl6Pd / kmf]6f]skL d]l;g
@ 3=sf8{ g+= (

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

@=	 l;sfO lj|mofsnfk   
-s_	 tkfO{FFsf] 3/sf ;b:odWo] s;s;n] Pl6Pd k|of]u ug'{x'G5, kQf nufpg'xf];\ / pxfFsf] cg'dlt lnP/ Pl6Pd 

sf8{sf] cjnf]sg ug'{xf];\\ . To;} u/L jxfF;Fu} Pl6Pd d]l;g ePsf] :yfgdf uP/ Pl6Pd k|of]u u/L s;/L gub 
lemlsFbf] /x]5, cjnf]sg ug'{xf];\\ .  cleefjssf] cg'dlt lnP/ Pl6Pdaf6 /sd lemSg] cEof; ug'{xf];\\ .

-v_	 Pl6Pd;DaGwL sfd ug]{ k|fljlws;Fu e]6 u/L Pl6Pdsf] agfj6 / sfo{ k|0ffnL;DaGwL hfgsf/L lng'xf];\ / 
cfkm"n] a'em]sf jf l;s]sf s'/f ;dfj]z u/L k|ltj]bg n]Vg'xf];\ . ;f] k|ltj]bg ;xhstf{nfO{ d"Nofª\sgsf 
nflu lbg'xf];\ .

-u_	 l;sfO s]Gb| jf glhs}sf] s'g} sfof{nodf uP/ lk|G6/sf] agfj6 / sfo{k|0ffnL;DaGwL hfgsf/L lng'xf];\ . 
;DalGwt JolSt;Fu cg'dlt lnP/ lk|G6/n] s;/L sfd u5{, cjnf]sg ug'{xf];\\ . ;fy} cfkm"n] klg s'g} b:tfj]h 
5kfO ug]{ cEof; ug'{xf];\\ .

-3_	 lk|G6/;DaGwL sfd ug]{ k|fljlws ;Fu e]6 u/L To;;DaGwL hfgsf/L lng'xf];\ / cfkm"n] a'em]sf jf l;s]sf s'/f 
;dfj]z u/L k|ltj]bg n]Vg'xf];\ . ;f] k|ltj]bg ;xhstf{nfO{ d"Nofª\sgsf nflu lbg'xf];\ .

-ª_	 x/]s l;sf?n] cfˆgf] sfkL jf rf6{ k]k/df  Pl6Pd / lk|G6/sf lrq agfpg'xf];\\ . OG6/g]6af6 x]/L ltgsf 
ljleGg efusf] gfds/0f ug'{xf];\\ . tL lrq l8:Kn] af]8{ jf leQfdf 6fF:g'xf];\ . ;a}n] Pscsf{sf] lrq x]/L 
To;af/] l6Kk0fL ug'{xf];\\ . cGTodf cfkm"n] u/]sf] sfd d"Nofª\sgsf nflu ;xhstf{nfO{ b]vfpg'xf];\ .

#=	 ljifo If]q 
;"rgf / ;~rf/ k|ljlwsf ;fwg -Pl6od / lk|G6/_ 

$=	l;sfO pknlAw 
-s_	 Pl6Pd / lk|G6/ klxrfg ug{ / tL pks/0fn] ug]{ sfd atfpg  
-v_	 Pl6Pd / lk|G6/sf] lrq n]vL ljleGg efusf] gfds/0f ug{ 
-u_	 Pl6Pd k|of]u u/L /sd lemSg / lk|G6/ k|of]u u/L cfjZos b:tfj]h sfuhdf 5fKg 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M

-s_	 Pl6Pd  eg]sf] s] xf] < o;n] s] / s;/L sfd u5{ <  n]Vg'xf];\ .
-v_	 lk|G6/ eg]sf] s] xf] < o;n] ug]{ sfd n]Vg'xf];\ .
-u_	 Pl6Pd / lk|G6/sf] lrq n]vL gfds/0f ug'{xf];\\ .
-3_	 Pl6Pd / lk|G6/df km/s n]Vg'xf];\ . 

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{af6 l;sf?df Pl6Pd / lk|G6/;DaGwL ;fdfGo hfgsf/L tyf k|of]u l;k ljsf; ug{ vf]lhPsf] xf] . 
l;sf?nfO{  k6s k6s tL pks/0f k|of]usf] cEof; u/fpg'xf];\ / cfjZostfcg';f/ k[i7kf]if0f lbg'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
o; sf8{sf] ljifo j:t' :Sofg/ / kmf]6f]skL dl;g xf] .

-s_ :Sofg/ (Scanner) M :Sofg/ Pp6f dxŒjk"0f{ OGk'6 pks/0f xf] . sfuhdf 5flkPsf] cIf/, lrq jf  x:tlnlvt j:t' jf 
;fdu|LnfO{ :Sofg u/]/ l8lh6n 5ljdf kl/0ft ug]{ psk/0fnfO{ :Sofg/ elgG5 . :Sofg/n] xf8{skLnfO{ ;ˆ6 skLdf ¿kfGt/0f u5{ . 
o;n] clK6sn Sof/]S6/ l/slUg;g (Optical Character Recognition, OCR) k|ljlwdfkm{t sfo{ u5{ . o;sf] sfo{ljlwdf 
j:t'dfly k|sfz kmflnG5 / :Sofg/ leqsf] ;+j]bgzLn ;]G;/n] Tof] k|sfzsf] k/fjt{gaf6 k|fKt ljj/0f lnG5 . o;kl5 tL ljj/0fnfO{ 
sDKo'6/n] a'‰g] 8f6fdf ¿kfGt/ u5{ . 

;fdfGotof 3/ / sfof{nodf k|of]u x'g] :Sofg/nfO{ ˆNof6a]8 :Sofg/ elgG5 .  of] :Sofg/sf] ;dtn  ;tx x'G5 . To;}n] o;n] 
km/flsnf ;fdu|LnfO{ klg ;lhn} :Sofg ug{ ;S5 . :Soflgª ;ˆ6j]o/ sDKo'6/df k|of]u x'G5 . lxhf]cfh of] ;'ljwf df]afOndf klg 
pknAw 5 . 

                          

10.1 :Sofg/ 10.2 kmf]6f]skL d]l;g

-v_ kmf]6f]skL dl;g (Photocopy Machine) M sfuhftx¿sf] k|ltlnlk agfpg] ljB'tLo pks/0fnfO{ kmf]6f]skL dl;g 
elgG5  . o;df h]/f]u|fkmL eGg] k|ljlw k|of]u ul/Psf] x'G5 . To;}n] o;nfO{ h]/f]S;skL klg eGg] rng 5 . of] ;'Svf tfk cfwfl/t 
k|ljlw xf] . o;n] k|sfznfO{ ;+j]bgzLn kmf]6f] l/;]K6/df On]S6«f]:6]l6s rfh{sf] ¿kdf k|of]u u5{ . o; dl;gnfO{ sfo{ ug{sf nflu 
k|sfz, tfk, rfk, /;fog jf On]S6«f]:6]l6s rfh{sf] cfjZostf x'G5 . o;n] 5flkPsf ;fdu|Lsf] k|ltlnlk pTkfbg ug]{ ePsfn] o;sf] 
k|of]u Jofkf/, lzIff, ;/sf/L tyf k|zf;lgs If]qdf Jofks ePsf] 5 . cfw'lgs kmf]6f]skL dl;gdf :Sofg/, lk|G6/ ;a}sf] ;+of]hg 
ul/Psf] x'G5 . kmf]6f]skL dl;g k|of]u ug{ lgDg lnlvt tl/sf ckgfpg'k5{ .

-c_ kmf]6f]skL d]l;g vf]Ng] M kmf]6f]skL d]l;g vf]Ng ;aeGbf klxn] o;nfO{ kfj/ Knudf hf]8\g'k5{ . To;kl5 cg a6g lyr]/ 
vf]Ng'k5{ . cg a6g dfly jf ;fO8df x'g ;S5 . To;kl5 6«]df sfhu 5 ls 5}g hfFr u/L 5}g eg] /fVg'k5{ . sfuh /fVg] 6«] d]l;gsf] 
cufl8 jf ;fO8df x'G5 .
-cf_ sfutnfO{ slko/df /fVg] M h'g sfuhftsf] kmf]6f]skL ug'{kg]{ xf], To;nfO{ 9Ssg vf]n]/ ToxfF /x]sf l;;fsf] ;txdf n]lvPsf] 
efunfO{ tn kf/]/ /fVg'k5{ . sfuhft /fv]kl5 9Ssg aGb ug'{k5{ .
-O_ ;ª\Vof rog ug]{ M cfkm"nfO{ sltcf]6f k|ltlnlk rflxPsf] Tolt g} ;ª\Vof rog ug'{k5{ . To;sf nflu cª\s n]lvPsf] l8:Kn] 
af]8{ x'G5 . ;ª\Vof 36a9 ug{ Kn; / dfOg; ;ª\s]t k|of]u ug'{k5{ .
-O{_ /ª rog ug]{ M o;df k|ltlnlk ;fbf -ZofdZj]t_ jf /ª\uLg s:tf] lgsfNg] xf] ToxL ljsNk 5gf]6 ug'{k5{ . of] ljsNk sDKo'6/df 
ePsf] lgb]{zgaf6 klg 5gf]6 ug{ ;lsG5 . s'g} s'g} kmf]6f]skL pks/0f ZofdZj]t k|ltlnlk dfq lgsfNg ;Sg] x'G5g\ .
-p_ sfuhsf] ;fOh rog ug]{ M  b:tfj]h s'g ;fOhsf] rflxPsf] xf], To;cg';f/ sfuhsf] ;fOh 5gf]6 ug'{k5{ . ;fdfGotM  A4 
;fOhsf] kmf]6f]skL ug]{ ul/G5 .
-pm_ k|ltlnlk a6g lyRg] M of] sfdsf] clGtd r/0f xf] . ;a} s'/f ldnfPkl5 k|ltlnlk a6g lyRg'k5{ . To;kl5 d]l;gn] k|ltlnlk 
5fKg yfN5 .

ST :Sofg/ / kmf]6f]skL d]l;g @ 3=sf8{ g+= !)

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

@=	 l;sfO lj|mofsnfk   
-s_	 tkfO{FFsf] l;sfO s]Gb| jf glhs}sf] s'g} ;/sf/L sfof{no jf sDKo'6/;DaGwL sfd ug]{ clkm;df hfg'xf];\ / 

ToxfF uP/ ;DalGwt sfd ug]{ k|fljlws;Fu :Sofg/ / kmf]6f]skL pks/0fn] sfo{ k|0ffnLaf/] hfgsf/L lng'xf];\ . 
cfkm"n] lnPsf] hfgsf/Lsf l6kf]6 agfP/ 3/sf ;b:onfO{ jf ;f];DaGwL 1fg ePsf] pknAw JolStnfO{ 
;'gfpg'xf];\ . 

-v_	 cleefjssf] ;xof]udf kmf]6f]skL / :Sofg/;DaGwL sfd ug]{ k|fljlws;Fu e]6 u/L tL pks/0f;DaGwL 
hfgsf/L lng'xf];\ / cfkm"n] a'em]sf jf l;s]sf s'/f ;dfj]z u/L k|ltj]bg n]Vg'xf];\ . ;f] k|ltj]bg  k|ToIf 
sIffsf ;dodf  d"Nofª\sgsf nflu ;xhstf{ ;dIf k]; ug'{xf];\\ .

-u_	 l;sfO s]Gb| jf glhs}sf] s'g} sfof{nodf cleefjsnfO{ lnP/ hfg'xf];\ / ToxfF kmf]6f]skL / :Sofg/ pks/0fn] 
sfd u/]sf]  cjnf]sg ug'{xf];\\ . ;DalGwt JolSt;Fu cg'dlt lnP/ cfkm"n] klg sfdsf] cEof; ug'{xf];\\ .

-3_	 :Sofg/ / kmf]6f]skL pks/0fsf lrq agfpg'xf];\\ / OG6/g]6af6 x]/L ljleGg efusf] gfds/0f ug'{xf];\\ . cfkm"n] 
u/]sf] sfd d"Nofª\sgsf nflu ;xhstf{nfO{ b]vfpg'xf];\ .

-ª_	 :df6{kmf]g k|of]u u/L :Sofg ug]{ sfdsf] cEof; ug'{xf];\\ .

#=	 ljifo If]q 
;"rgf / ;~rf/ k|ljlwsf ;fwg -:Sofg/ / kmf]6f]skL dl;g_ 

$=	l;sfO pknlAw 
-s_	 :Sofg/ / kmf]6f]skL pks/0f klxrfg ug{ / tL pks/0fn] ug]{ sfd atfpg  
-v_	 :Sofg/ / kmf]6f]skL pks/0fsf] lrq n]vL ljleGg efusf] gfds/0f ug{ 
-u_	 :Sofg/ pks/0f k|of]u u/L b:tfj]hsf] :Sofg ug{  / kmf]6f]skL dl;g k|of]u u/L ljleGg b:tfj]hsf] k|ltlnlk 

lgsfNg 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M

-s_	 :Sofg/  eg]sf] s] xf] < o;n] s;/L sfd u5{ < 
-v_	 kmf]6f]skL dl;g eg]sf] s] xf] < o;af6 sfd ug{ kfngf ug'{kg]{ r/0f n]Vg'xf];\ .
-u_	 :Sofg/ / kmf]6f]skL pks/0fsf] lrq n]vL gfds/0f ug'{xf];\\ .
-3_	 :Sofg/ / kmf]6f]skL pks/0fdf km/s n]Vg'xf];\ . 
-ª_	 kmf]6f]skL ug]{ sfdnfO{ h]/f]lS;ª klg elgG5, lsg xf]nf <

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?df :Sofg/ / kmf]6f]skL pks/0f;DaGwL ;fdfGo hfgsf/L ;Dk|]if0f ug'{sf ;fy}  tL 
pks/0f k|of]u u/L sfd ug]{ l;k ljsf; ug'{ xf] . cfjZostfcg';f/ l;sf?nfO{ tL pks/0f;DaGwL yk hfgsf/L vf]hL 
ug{ clek|]l/t ug'{xf];\\ . ;fy} tL pks/0f ;~rfng u/L sfd ug]{ cEof;  klg u/fpg'xf];\ . sfdsf] d"Nofª\sg u/L 
cfjZostfcg';f/ k[i7kf]if0f lbg'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
o; sf8{sf ljifoj:t' /fp6/ / ;]6 6k aS;;DaGwL hfgsf/L xf] .

-s_ /fp6/ (router)
/fp6/ eg]sf Pp6f ;fgf] On]S6«f]lgs pks/0f xf], h;n] OG6/g]6 ;]jf k|bfosaf6 cfPsf] OG6/g]6 sg]S;gnfO{ xfd|f] 3/, clkm;sf 
df]afOn, l6eL, Nofk6knufotsf pk/s0fdf afF8\g] sfd u5{ . o;n] s'g l8efO;df slt / s:tf] 8f6f k7fpg] eg]/ Joj:yfkg 
u5{ . o;n] OG6/g]6 ;]jf k|bfos -h:t} M g]kfn 6]lnsd, jN8{ lnª\s, efOg]6 cflb_ af6 cfPsf] OG6/g]6nfO{ u|x0f u5{ / xfd|f] 3/ 
clkm;df Pp6f g]6js{ If]q (Wifi zone) agfpF5 .  o;sf/0f lglZrt If]qleq tf/ ljgfg]6 rnfpg ;lsG5 . /fp6/ tf/o'St / 
tf//lxt u/L b'O{k|sf/sf] x'G5 .  o;n] g]6js{nfO{ hf]8\g d2t u5{ . o;n] cfOkL P8«];sf] l;¢fGtdf sfd u5{ . cfhef]ln ahf/df 
DSL / Optical Fibre router a9L k|of]udf 5g\ . 

o;n] 8f6fnfO{ b|"t ultdf cfbgk|bfg u5{ . jfo/n]; /fp6/x¿df VPN slGkmu/ u/L o;nfO{ SnfOG6 ;e{/ df]8]ndf k|of]u ug{ 
;lsG5 . /fp6/ h8fg ubf{ sfo{:ynsf] v'nf If]q pQd x'G5 . /fp6/sf] k|of]u ubf{ o;sf] k|of]u ljlw k'l:tsf -(Operation 
manual) x]g'{ pkof]uL x'G5 .

-v_ afOkmfO{ (Wireless Fidelity, WIFI) 
afOkmfO{ Ps k|sf/sf] tf//lxt g]6jls{ª k|0ffnL xf] . o;sf] k"/f ¿k jfo/n]; lkm8]ln6L xf] . o;n] /]l8of] t/ª\u k|of]u u/]/ 
pks/0fx¿lar ;Dks{ :yflkt u5{ . o;sf nflu s'g} tf/sf] cfjZostf gkg]{ ePsfn] o;nfO{ jfo/n]; elgPsf] xf] . afOkmfO{{sf] 
cfljisf/ ;g\ 1991 df NCR Corporation n] u/]sf] xf] . afOkmfO{ l;Ugn k|;f/0fsf nflu tLg dfWod x'G5g\ . 

-c_	 a]; :6];g g]6js{ jf OG6/g]6 ;||f]t M OG6/g]6 k|bfosaf6 clK6sn kmfOa/ jf tf/dfkm{t\ 3/ jf clkm;;Dd OG6/g]6 cfOk'U5 .

-cf_	 /fp6/M o;n] tf/o'St g]6js{ / jfo/n]; g]6js{lar k'nsf] sfd u5{ . /fp6/sf] sfd tf/af6 cfPsf] OG6/g]6 8f6fnfO{ 
/]l8of] t/ª\udf kl/0ft ug'{xf] . 

-O_	 oGqx¿ M xfdLn] k|of]u ug]{ df]afOn, sDKo'6/, Nkfo6k cflb  oGq x'g\ . tL oGqn] /fp6/n] 5f]8]sf] /]l8of] t/ª\u ;dfT5 /  tL 
oGqdfkm{t\ xfdL OG6/g]6 rnfpF5f}F .

11.1 /fp6/ 11.2 afOkmfO{{ 11.3 ;]6 6k aS;

-u_ ;]6 6k aS; (Set-Top Box)  
;]6 6k aS; Pp6f On]S6«f]lgs pks/0f xf] . l8lh6n l;Ugn k|fKt ug]{, l8sf]8 ug]{ / 6]lnlehgdf RofgnnfO{ l8:Kn] ug]{ -x]g{ ldNg] 
9fFrfdf ¿kfGt/ ug]{_ pks/0fnfO{ ;]6 6k aS; elgG5 . ;]6 6k aS;df k|fKt x'g] l;Ugn 6]lnlehg l;Ugn jf OG6/g]6 8f6f l;Ugn 
x'g ;S5g\ . o:tf] l;Ugn s]antf/, clK6sn kmfOa/ jf 6]lnkmf]g h8fgdfkm{t k|fKt ug{ ;lsG5 . g]kfndf Pgfnu k|ljlw aGb u/]/  
l8lh6n k|ljlw clgjfo{ u/fPkl5 ;]6 6k aS;sf] k|of]u clgjfo{ ePsf] xf] . ;]6 6k aS;n] 6]lnlehg l;UgnnfO{ cl8of] leh'cn 
;fdu|Ldf ¿kfGt/ u5{ . 

ST /fp6/ /  ;]6 6k aS; @ 3=sf8{ g+= !!

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

@=	 l;sfO lj|mofsnfk   
-s_	 tkfO{FFsf] l;sfO s]Gb| jf 3/ jf kflnsfsf] j8f sfof{no jf csf]{ s'g} ;/sf/L sfof{nodf OG6/g]6 h8fg 

ul/Psf] x'g'k5{ .  OG6/g]6 h8fg ePsf] 7fpFdf cleefjs;Fu uO{ To;sf] /fp6/ s:tf] 5, s;/L h8fg ePsf] 
5, cjnf]sg ug'{xf];\\ . cfˆg} 3/sf ;b:o jf o;;DaGwL hfgsf/L /fVg] JolSt jf k|fljlws;Fu ;Dks{ /fvL 
o;;DaGwL hfgsf/L lng'xf];\ . cfkm"n] lnPsf] hfgsf/L l6kf]6 agfP/ 3/sf ;b:onfO{ ;'gfpg'xf];\ . 

-v_	 tkfO{FFsf] 3/ jf l;sfO s]Gb|df kSs} 6]lnlehg h8fg ePsf] x'g'k5{ . OG6/g]6sf nflu k|of]u x'g] /fp6/ 
6]nlehgsf lardf Pp6f pks/0f /flvPsf] x'G5 . Tof] pks/0f s] xf]nf < Tof] pks/0f x6fP/ 6]lnlehg 
x]g{  sf]l;; ug'{xf];\\ . 6]lnlehgdf Rofgnx¿ cfpF5g\ ls cfpFb}gg\ xf]nf < Rofgnx¿ lsg gcfPsf  
xf]nfg\ < vf]hL ug'{xf];\\ . ;DalGwt k|fljlws;Fu o;  pks/0f;DaGwL yk hfgsf/L lng'xf];\ / cfkm"n] a'em]sf 
jf l;s]sf s'/f ;dfj]z u/L k|ltj]bg n]Vg'xf];\ . ;f] k|ltj]bg ;fyLx¿nfO{ ;'gfpg'xf];\ / k|ToIf sIffsf 
;dodf ;xhstf{nfO{ d"Nofª\sgsf nflu lbg'xf];\ .

-u_	 OG6/g]6 k|of]u u/L afOkmfO{{;DaGwL hfgsf/L lng'xf];\ . o;/L k|fKt hfgsf/L l6kf]6 u/L  cleefjsnfO{ 
;'gfpg'xf];\ .

-3_	 3/df jf l;sfO s]Gb|df h8fg ePsf] /fp6/ / ;]6 6k aS;sf] cjnf]sg ug'{xf];\\ . Tof] s;/L hf]l8Psf] 
5, x]g'{xf];\\ . Psk6s To;nfO{ 5'6fpg'xf];\  / cl3h:t} h8fg ug'{xf];\\ . s] eof] x]/L l6kf]6 agfpg'xf];\\ / 
;fyLx¿;Fu 5nkmn ug'{xf];\\ . cfˆgf cg'ejnfO{ ;d]6]/ l6kf]6 agfpg'xf];\\ .

#=	 ljifo If]q 
;"rgf / ;~rf/ k|ljlwsf ;fwg-/fp6/ / ;]6 6k aS;_ 

$=	l;sfO pknlAw 
-s_	 /fp6/ / ;]6 6k aS; klxrfg ug{ / tL pks/0fn] ug]{ sfd atfpg  
-v_	 /fp6/ / ;]6 6k aS;sf] lrq n]vL ljleGg efusf] gfds/0f ug{ 
-u_	 /fp6/ / ;]6 6k aS;sf] h8fg ug]{ l;k k|fKt ug{ 
-3_	 afOkmfO{sf] kl/ro lbg / sfd atfpg 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M

-s_	 /fp6/  eg]sf] s] xf] < o;n] s] sfd u5{ < 
-v_	 ;]6 6k aS; eg]sf] s] xf] <o;n] ug]{ sfd n]Vg'xf];\ .
-u_	 /fp6/ / ;]6 6k aS;sf] lrq n]vL gfds/0f ug'{xf];\\ .
-3_	 afOkmfO{ eg]sf] s] xf] <afOkmfO{ l;Ugn k|;f/0f s;/L x'G5 <

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ /fp6/ / ;]6 6k aS;;DaGwL ;fdfGo hfgsf/L lbg' xf] . ;fy} l;sf?nfO{ tL 
pks/0f h8fg  u/L  OG6/g]6sf] pkof]u ug{ ;Sg] l;k ljsf; ug'{ xf] . l;sf?sf] 1fg / l;knfO{ ;anLs/0f ug{ tL 
pks/0f h8fg / ;~rfngsf] cEof; u/fpg'xf];\ . l;sf?n] u/]sf] sfdsf] d"Nofª\sg u/L cfjZostfcg';f/ k[i7kf]if0f 
lbg'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'

OG6/g]6 (Internet) 
OG6/g]6 eg]sf]  ;"rgf cfbfgk|bfgsf nflu ljZjJofkL ;~hfn xf] . o;n] ;+;f/el/ 5l/P/ /x]sf sDKo'6/ jf cGo On]S6«f]lgs 
pks/0fnfO{ tf/ jf tf//lxt k|ljlwåf/f  Psfk;df hf]8\g] sfd u5{ . o;sf] k|of]uaf6 ;"rgfx¿ cfbfgk|bfg ug{, Pscsf{;Fu 
s'/fsfgL ug{, Jofkf/ ug{, dgf]/~hg ug{ / cg';Gwfg ug{ ;lsG5 . jf:tjdf clxn] OG6/g]6 dflg;sf] hLjgsf] Ps ckl/xfo{ 
cfjZostf alg;s]sf] 5 t/ OG6/g]6sf] k||of]u ubf{ w]/} s'/fdf Wofg k'¥ofpg cfjZos x'G5 . 

OG6/g]6 k|of]u ubf{ Wofg k'¥ofpg'kg]{ s'/f  

cfˆgf] / c¿ s;}sf] JolStut  hfgsf/L glrg]sf JolStnfO{ lbg'x'Fb}g . cfˆgf] kf;j8{ s;}nfO{ lbg'x'Fb}g .  ;a}n] k|of]u 
ug]{ ljBfno jf sfof{nosf sDKo'6/df cfˆgf] Od]n, km];a's jf 6\lj6/sf] kf;j8{ c6f] ;]e ug'{x'Fb}g . ;fdflhs ;~hfndf 
cg'dltlagf ;fd"lxs kmf]6f] ;]o/ / kf]:6 ug]{ ug'{x'Fb}g . csf]{sf] gfddf vftf vf]Ng] jf jf 5b\d gfdaf6 vftf vf]Ng] ug'{x'Fb}g .  
cfˆgf] vftf Xofs ePdf jf ;fdflhs ;~hfndf s'g} wDsL cfpg], cdof{lbt ;fdu|L / Jojxf/ k|bz{g ug]{ h:tf lj|mofsnfk 
s;}af6 ePdf t'?Gt k|x/LnfO{ va/ ug'{k5{ . ckl/lrt JolStaf6 cgfjZos ;fdLKo /fVg vf]Hg], e]63f6 jf cGo k|nf]egsf 
k|:tfj cfPdf t'?Gt cleefjs tyf k|x/LnfO{ va/ ug'{k5{ .  klxrfg gePsf JolStn] k7fPsf] Od]n vf]Ng'x'Fb}g . h'g;'s} kmf]6f] 
jf ;fdu|L ;fdflhs ;~hfndf k|ljli6 -kf]:6_ ug'{x'Fb}g . c¿sf] kf]:6df clzi6 / cdof{lbt k|ltlj|mof JoSt ug'{x'Fb}g . 

a|fph/ (Brauser)  
of] Pp6f ;ˆ6j]o/ PlKns];g xf], h;sf] k|of]uaf6 xfdL OG6/g]6df ePsf j]a;fO6 x]g{ jf rnfpg ;S5f}F . o;sf nflu 
cfˆgf] sDKo'6/ jf :df6{ kmf]gdf a|fph/ OG:6n ug'{k5{ . clxn] ljleGg vfnsf a|fph/ k|of]udf cfPsf 5g\ . u'un j|mf]d, 
df]lhNnf kmfo/kmS;, dfOj|mf];ˆ6 Ph, ;kmf/L, cf]k]/f, OG6/g]6 PS;Knf]// cflb  a|fph/sf pbfx/0f x'g\ . sDKo'6/df k|of]u ePsf] 
;ˆ6j]o/cg';f/ k|of]u x'g] a|fph/ klg km/s k5{ .

Od]n (Email)  
Od]nsf] k"/f ¿k On]S6«f]lgs d]n xf] . Od]n Pp6f l8lh6n ;Gb]z xf] h;nfO{ OG6/g]6 k|of]u u/]/ Ps k|of]ustf{n] csf]{ k|of]ustf{ 
;dIf ;Gb]z k7fpF5 . Od]n k7fpg sDKo'6/ jf df]afOndf OG6/g]6 hf]l8Psf] x'g'k5{ . o; k|lj|mofdf hlt g} 6f9f eP klg ;Gb]z t'?Gt} 
k'U5 . clxn] Od]n ;]jf ljleGg sDkgLx¿n] lbFb} cfPsf 5g\ . o:tf sDkgLdf gmail, hotmail, Yahoo mail, outlook 
cflb k5{g\ . oLdWo] s'g}df klg Od]n vftf vf]nL ;"rgf k7fpg / k|fKt ug{ ;lsG5 . :df6{ kmf]gdf /x]sf sltko PlKns];G; k|fKt 
ug{ Od]n 7]ufgfsf] cfjZostf k5{ .

ST OG6/g]6, a|fph/ / Od]n @ 3=sf8{ g+= !@

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

@=	 l;sfO lj|mofsnfk   
-s_	 s] tkfO{FFsf] 3/ jf l;sfO s]Gb|df OG6/g]6 h8fg ePsf] 5 . ToxfF geP kflnsfsf] j8f sfof{no jf csf]{ s'g} 

;/sf/L sfof{nodf kSs} OG6/g]6 h8fg ul/Psf] 5 .  OG6/g]6 h8fg ePsf] 7fpFdf cleefjs;Fu uO{ To;n] 
s;/L sfd u5{ < s] s;/L h8fg ePsf] 5, cjnf]sg ug'{xf];\\ . cfˆg} 3/sf ;b:o jf o;;DaGwL hfgsf/L 
/fVg] JolSt jf k|fljlws;Fu ;Dks{ /fvL o;;DaGwL hfgsf/L lng'xf];\ . cfkm"n] lnPsf] hfgsf/L l6kf]6 
agfP/ 3/sf ;b:onfO{ ;'gfpg'xf];\ . 

-v_	 s] tkfO{Fsf] km];a's vftf 5 < s] tkfO{FF jf cleefjsn] OG6/g]6af6 hfgsf/L lng] ug'{ePsf] 5 < o;sf nflu 
s'g a|fph/ k|of]u ug'{ePsf] 5 <  cfkm"n] k|of]u ul//x]sf] afx]s csf]{ a|fph/ 8fpgnf]8 ug'{xf];\\ / To;af6 
hfgsf/L vf]Hg] cEof; ug'{xf];\\ . cfjZos k/] cleefjs jf :yfgLo ;|f]tJolStsf] ;xof]udf ljleGg a|fph/ 
k|of]u u/L OG6/g]6af6 hfgsf/L lng'xf];\ .

-u_	 o'6\o'adf lel8of] x]/]/ jf cleefjs jf :yfgLo hflgkmsf/ JolStsf] ;xof]]udf cfˆgf] gfdsf] Od]n vftf 
vf]Ng'xf];\ / Pscsf{nfO{ Od]n k7fpg] / ;fyLx¿af6 cfPsf] Od]n x]/L hfgsf/L lng] cEof; ug'{xf];\\ .

-3_	 rf6{ k]k/df OG6/g]6sf] k|of]u ubf{ Wofg lbg'kg]{ s'/fsf] ;"rL agfpg'xf];\\ /  jfrg u/L Pscsf{nfO{ ;'gfpg'xf];\ . 
;f] rf6{ k]k/nfO{ leQf jf kf6Ldf 6fF;L  x/]s l;sf?n] k9\g'xf];\ / cfkm"nfO{ nfu]sf] s'/f c¿ l;sf?;dIf 
atfpg'xf];\ . 

#=	 ljifo If]q 
;"rgf / ;~rf/ k|ljlwsf ;fwg-OG6/g]6, a|fph/ / Od]n_ 

$=	l;sfO pknlAw 
-s_	 OG6/g]6, a|fph/ / Od]nsf] kl/ro lbg  
-v_	 a|fph/ OG:6n ug{ / k|of]u ug{ 
-u_	 OG6/g]6af6 vf]hL u/L hfgsf/L k|fKt ug{ 
-3_	 Od]n vftf vf]Ng / k|of]u ug
-ª_	 OG6/g]6 k|of]u ubf{ ckgfpg'kg]{ ;fjwfgL cjnDag ug{ 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M

-s_	 OG6/g]6  eg]sf] s] xf] < o;af6  s] s] sfd ug{ ;lsG5 < 
-v_	 a|fph/ eg]sf] s] xf] < xfn s'g s'g a|fph/ k|of]udf 5g\, n]Vg'xf];\ .
-u_	 Od]n eg]sf] s] xf] < o;af6 s] s] sfd ug{ ;lsG5, n]Vg'xf];\ .
-3_	 OG6/g]6 k|of]u ubf{ ckgfpg'kg]{ ;fjwfgLsf] ;"rL agfpg'xf];\\ .

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{af6 l;sf?n] OG6/g]6, a|fph/, Od]n;DaGwL  hfgsf/L k|fKt ug]{ 5g\  . l;sf?nfO{ a|fph/ 8fpgnf]8 ug]{ 
/ Od]n vftf vf]Ng] tyf  OG6/g]6 k|of]u u/L ljleGg hfgsf/L k|fKt ug]{ l;k ljsf; ug'{ o; sf8{sf] p2]Zo xf] . o;sf 
nflu l;sf?nfO{ k|f]T;flxt ub}{ yk cEof; u/fpg'xf];\ . l;sf?n] u/]sf] sfdsf] d"Nofª\sg u/L /fd|f sfdk|lt :ofaf;L 
lbFb} cfjZostfcg';f/ k[i7kf]if0f lbg'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
sDKo'6/df k|:t'lt -lk|h]G6];g_ ;ˆ6j]o/ x'G5g\ . oL ;ˆ6j]o/dWo] dfOj|mf];ˆ6 kfj/ kf]OG6 klg Ps xf] . o; kf7df xfdL o;} 
ljifodf cWoog ub}{ 5f}F .

kl/ro M  kfj/ kf]OG6 Ps vfnsf] k|:t'lt ;ˆ6j]o/ xf] . o;af6 ljleGg hfgsf/L, ljrf/ jf ljifoj:t'nfO{ :nfO8sf] 
z[ª\vnfdfkm{t Jojl:yt¿kdf c¿sf ;fd' k|:t't ug{ ;lsG5 . of] k|:t'ltsf nflu cfjZos kg]{ ljifoj:t', lrq, cl8of], lel8of] 
cflb sDo'6/df e08f/0f ug'{k5{ . 

:nfO8 tof/L / k|:t'lt M  kfj/ kf]OG6 k|:t'ltsf nflu :nfO8 tof/ u/L k|:t't ubf{ lgDgfg';f/ ug{ ;lsG5 M

-s_	sDKo'6/ vf]nL dfOj|mf];ˆ6 kfj/ kf]OG6 vf]Ng'xf];\ .

-v_	ca ANofª\s lk|h]G6];gdf lSns ug{'xf];\ . o;f] ubf{ Presentation 1 sf] gfdn] Pp6f kmfOn v'N5 . pSt kmfOnnfO{ 
pko'St gfd lbg'xf];\ .

-u_	 dfOj|mf];ˆ6 kfj/ kf]OG6sf] l/agdf xf]d lSns ug{'xf];\ . o;f] ubf{ n]cfp6 cfOsg b]lvG5 .  pSt cfOsg lSns u/L km/s 
km/s :nfO8sf] n]cfp6 5fGg ;lsG5 . zLif{s /fVg ldNg] 6fO6n :nfO8 5fGg'xf];\ .

-3_	 cfˆgf] k|:t'ltdf yk :nfO8, lrq, cl8of], lel8of] xfNg kfj/ kf]OG6 l/agdf ePsf] OG;6{ 6\ofadf lSns ug{'xf];\ .  o;sf 
nflu sDKo'6/sf] s'g 7fpFdf /fVg vf]lhPsf] ;fdu|L 5, ToxfFaf6 Nofpg'kg]{ x'G5 .

-ª_	 Pskl5 csf]{ :nfO8 s;/L Nofpg] eGg] ldnfpg l/agdf ePsf] 6«flGh;g 6\ofadf lSns u/L cfkm"nfO{ pko'St nfu]sf] 
5gf]6 ug{'xf];\ . pbfx/0fsf nflu gg 5fGg'eof] eg] Pskl5 csf]{ ub}{ l;w} :nfO8 cfpF5 . k'; 5fGg'eof] eg]  Pp6faf6 csf]{ 
:nfO8df hfFbf Psftkm{af6 csf]{tkm{ ws]n] h:tf] u/L :nfO8 cfpF5 .  o;n] k|:t'ltnfO{ cfsif{s agfpF5 . 

-r_	 kmfOn ;]e ug'{xf];\\ . ca kfj/ kf]OG6 ;f]df ePsf] :nfO8 ;f] 6\ofadf lSns ug{'xf];\ . k|md ljlulgª cfOsg lSns ug{'xf];\ .  
Pp6f :nfO8 k|bz{g ePkl5  j|mdzM csf]{ :nfO8 lSns ub}{ hfg'xf];\ . 

ST kfj/ kf]OG6 k|:t'lt
@ 3=sf8{ g+= !#

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

@=	 l;sfO lj|mofsnfk   
-s_	 kfj/ kf]OG6 lk|h]G6];gsf] af/]df 5f]6f] kl/ro lbO{ ;a} l;sf?nfO{ sDKo'6/sf] pknAwtfcg';f/ 5'6\6f5'6\6} jf 

;fd"lxs ¿kdf sfd ug{ tof/ ug'{xf];\\ . To;kl5 dfly pNn]v ePsf r/0f j|mdzM cg';/0f u/L :nfO8 tof/ 
ug{ nufpg'xf];\ / To;kl5  To;nfO{ k|:t't ug{ nufpg'xf];\ . 

-v_	 klxnf] k6s ;xof]udf tof/ u/]kl5 l;sf?nfO{ cfkm}F / PSn} gofF :nfO8 tof/ ug{ eGg'xf];\ . l;sf?dWo] 
sltn] /fd|/L l;ls;s]sf x'G5g\ eg] slt hgfnfO{ yk l;sfOsf] cfjZostf k5{ . o:tf] cj:yfdf /fd|/L sfd 
l;s]]sf l;sf?af6 /fd|f] l;sL g;s]sf l;sf?nfO{ d2t ug{ nufpg'xf];\ .

-u_	 gofF gofF zLif{s lbO{ k6s k6s :nfO8 tof/ ug{ cEof; u/fpg'xf];\ / x/]snfO{ cnu cnu k|:t'lt tof/ ug{ 
/ k|:t't ug{ nufpg'xf];\ .

#=	 ljifo If]q 
;"rgf / ;~rf/ k|ljlwsf ;fwg-kfj/ kf]OG6 k|:t'lt_ 

$=	l;sfO pknlAw 
-s_	 cfjZostfcg';f/ ljleGg zLif{sdf kfj/ kf]OG6 :nfO8 agfpg 
-v_	 cfsif{s / ljljwtfk"0f{ kfj/ kf]OG6 :nfO8 tof/ u/L k|:t't ug{

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M

-s_	 kfj/ kf]OG6 k|:t'lt eg]sf] s] xf] <  
-v_	 kfj/ kf]OG6 :nfO8 tof/ ubf{ ckgfpg'kg]{ r/0f j|mdzM pNn]v n]Vg'xf];\ .
-u_	 kfj/ kf]OG6 :nfO8 k|:t'ltnfO{ cfsif{s agfpg s] s] s'/f ug{ ;lsG5 <

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ cfkm"n] rfx]sf ljifodf hfgsf/L lbg kfj/ kf]OG6 :nfO8 agfP/ k|:t't ug{ 
;Ifd agfpg' xf] . l;sf?sf] l;sfOnfO{ ;anLs/0f / lr/:yfoL u/fpg k6s k6s :nfO8 agfpg / k|:t't ug{ cEof; 
u/fpg'xf];\ . l;sf?n] u/]sf] sfd cjnf]sg u/L :ofaf;L lbFb} cfjZostfcg';f/ k[i7kf]if0f lbg'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
l:k|8 l;6sf] k|of]u g} o; sf8{sf] ljifoj:t' xf] .

kl/ro M 

l:k|8l;6( Spread Sheet) Pp6f sDKo'6/ k|f]u|fd xf],h;df y'k|} /f] (Row) / sf]ndx¿ (Column) /x]sf x'G5g\ . o;af6 
tYofª\snfO{ 7'nf] tflnsfdf Jojl:yt ug{ ;lsG5 .  of] ;ˆ6j]o/ w]/} /f] / sf]nddf /flvPsf] tYofª\snfO{ lx;fa ug{ / ljZn]]if0f 
ug{ ;d]t k|of]u x'G5 .  ljBfnodf ljBfyL{sf] glthf /fVg], a}ª\sdf vftfsf] ljj/0f /fVg], c:ktfndf la/fdLsf] ljj/0f /fVg] 
h:tf sfddf o;sf] k|of]u x'G5 . o;df w]/} tYofª\s / hfgsf/L ;lhn};Fu ldnfP/ k|:t't ug{ ;lsG5 . l:k|8l;6nfO{ js{l;6 jf 
l;6 dfq klg elgG5 . dfOj|mf];ˆ6 PS;]n, u'un l;6, Pkn clkm; ;'6, nfOa/ clkm; sfNs cflb ljleGg vfnsf l:k|8l;6 
k|f]u|fd x'g\ .

l:k|8 l;6sf] tof/L / tYofª\s eg]{ tl/sf 

sDKo'6/df dfOj|mf];ˆ6 PS;]n vf]nL Pp6f kmfOn agfpg'xf];\ . o;/L agfPsf] kmfOndf /f], sf]nd / ;]n /x]sf x'G5g\ .  kmfOnsf] 
gfd  a's–1 dfOj|mf];ˆ6 PS;]n gfdsf] l:k|8l;6 b]lvG5 . o;nfO{ s'g} gfd lbP/ ;]e ug{'xf];\  . l:k|8l;6df t];f]{ /x]sf sf]7fx¿sf] 
;d"xnfO{ /f] elgG5 . o;nfO{ 1,2,3, 4==== n] hgfOG5 eg] 7f8f] /x]sf sf]7fx¿sf] ;d"xnfO{ sf]nd elgG5 . sf]ndnfO{ A, B, 
C, D n] j|mdzM gfds/0f ul/G5 .  l:k|8l;6df tYofª\s ebf{ lgDglnlvt tl/sf ckgfOG5 M

-s_	 l:k|8l;6df lSns u/L 8f6f e'g{kg]{ sf]7df tYofª\s eg{ ;lsG5 .

-v_	 lsaf]8{af6 6fOk u/L zAb jf ;ª\Vof eg'{xf];\ . ;DalGwt sf]7df b'O{ k6s lSns u/]/ eP klg 8f6f eg{ ;lsG5 .

-u_	 Pp6f sf]nddf 8f6f el/;s]kl5 6\ofa lyr]/ csf]{ sf]nddf k'Ug ;lsG5 . To;} u/L OG6/ lyr]/ dflyNnf]af6 tNnf] 
sf]nddf hfg ;lsG5 .

-3_	 cfjZostfcg';f/ bfofFafofF, tn / dfly u/fpg af0f lrx\g jf dfp; k|of]u ug'{k5{ .

-ª_	 l:k|8l;6sf sf]7df e/]sf zAb slxn]sfxLF gc6]sf] cj:yf x'G5 . o:tf] cj:yfdf b'O{ sf]ndf lardf dfp;sf] kf]OG6/ 
n}hfFbf b'a}tkm{ af0f lrx\g b]lvG5 . o:tf]df dfp;n] b'O{k6s lSns u/L k"/} sf]ndsf] rf}8fO 6]S:6cg';f/ 36a9 x'G5 . 

-r_	 l:k|8l;6sf] Pp6f sf]nd jf /f]df eg'{kg]{ tYofª\s slxn]sfxLF lg/Gt/ bf]xf]l/G5 . o:tf] cj:yfdf Pp6f sf]7df tYofª\s e/L 
c¿df ;lhn} skL ug{ ;lsG5 . o;sf nflu ;'?df 8f6f e/]sf] sf]7fsf] bfofFtkm{ tNnf] s'gfdf b]lvg] ;fgf] ju{df dfp;sf] 
kf]OG6/ /fVbf hf]8 lrx\g(+) b]lvG5 . ;f] lrx\gdf dfp; lSns u/L /f]df eP bfofFlt/ /  sf]nddf eP tnlt/ tfg]/ (Drag 
u/]/)hxfF;Dd eg'{kg]{ xf] ToxfF;Dd k'¥ofO{ dfp; 5f]8\g'k5{ . of] ljlwaf6 j|mdzM a9\bf]j|md cª\s klg eg{ ;lsG5 . 

ST l:k|8l;6sf] k|of]u @ 3=sf8{ g+= !$

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

@=	 l;sfO lj|mofsnfk   
-s_	 l;sf?nfO{ dfOj|mf];ˆ6 PS;]n vf]nL kmfOn l;h{gf ug{ nufpg'xf];\ . To;kl5 To;df tYofª\s eg]{ cEof; 

u/fpg'xf];\ . /f] / sf]ndsf] cfjZostfcg';f/ ;fOh ldnfpg],  lg/Gt/ bf]xf]l/g] tYofª\snfO{ /f] / sf]nddf 
skL ug]{ h:tf sfo{sf] cEof; u/fpg'xf];\ .

-v_	 Pp6f Pp6f tYofª\s lbP/ l;sf?nfO{ cfkm}Fn] PS;]n vftf vf]nL ;f] tYofª\s eg{ nufpg'xf];\ . l;ls;s]sf 
l;sf?af6 /fd|/L l;lsg;s]sf l;sf?nfO{ d2t ug{ nufpg'xf];\ .

-u_	 `l;sfO s]Gb|df cWoog ug]{ l;sf?x¿sf] gfd, pd]/,  tf}n, prfOnufotsf s'/f dfkg u/L  l;sf?nfO{ 
l:k|8l;6 eg{ nufpg'xf];\ .

-3_	 x/]s l;sf?sf] 3/df xKtfel/df lsg]sf] t/sf/Lnufotsf vfg]s'/fsf] gfd, d"No -b/_, dfqf pNn]v u/L 
l:k|8 l;6 eg{ nufpg'xf];\ / Ps xKtfsf] hDdf vr{ lgsfNg nufpg'xf];\ .

-ª_	 ljleGg y/Lsf tYofª\s lbO{ l:k|8l;6 eg{ k6s k6s cEof; u/fpg'xf];\ .

#=	 ljifo If]q 
;"rgf / ;~rf/ k|ljlw -l:k|8l;6sf] k|of]u_ 

$=	l;sfO pknlAw 
cfjZostfcg';f/ l:k|8l;6 k|f]ufd agfP/ To;df tYofª\s /fVg, k|:t't ug{ / To;sf] ljZn]if0f ug{ 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M

-s_	 l:k|8l;6 eg]sf] s] xf] <  
-v_	 l;k|8l;6 tof/ ubf{ ckgfpg'kg]{ r/0f j|mdzM pNn]v n]Vg'xf];\ .
-u_	 l:k|8l;6df bf]xf]l/Psf 8f6f eg{ s] ul/G5 <

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ l:k|8l;6 vftf vf]n]/ cfjZostfcg';f/ tYofª\s e/L k|:t't ug{ ;Ifd u/fpg'  
xf] .  l;sf?sf] l;sfOnfO{ ;anLs/0f / lr/:yfoL u/fpg ljleGg tYofª\s lbO{  k6s k6s l:k|8 l;6 eg]]{ cEof; 
u/fpg'xf];\ . l;sf?n] u/]sf] sfd cjnf]sg u/L :ofjf;L lbFb} cfjZostfcg';f/ k[i7kf]if0f lbg'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
sDKo'6/ efO;/sf] hfgsf/L / o;af6 aRg] pkfo o; sf8{sf ljifoj:t' x'g\ . lbPsf] syf k9\g'xf];\ M

sDKo'6/ efO;/sf] syf M 
d]/f] gfd sDKo'6/ efO/; xf] . d h}ljs hLjf0f' xf]Og . d vf;df Ps k|sf/sf]  ;ˆ6j]o/ x'F . d sDKo'6/ k|of]ustf{sf] hfgsf/L 
lagf sDKo'6/sf] ;fdfGo sfddf afwf pTkGg ug]{, 8f6f gi6 ug]{ Ps k|sf/sf] v/fa ;ˆ6j]o/ (malware) x'F . d cfkm}F k|ltlnlk 
x'g / cGo k|f]u|fd;Fu hf]l8P/ sDKo'6/df ePsf k|f]u|fd laufg{ jf ;d:of l;h{gf ug{ ;Ifd 5' . d}n] cj}w k|f]u|fd / kmfOnx¿ 
hf]8\g], sDKo'6/df /x]sf cfjZos kmfOnnfO{ ;ª\j|mldt ug]{, kmfOn, kmf]6f] / tYofª\s gi6 ug]{, :yfoL¿kdf  d]6fOlbg], kmfOnnfO{ 
k9\g g;lsg] agfOlbg], sDKo'6/nO{ ;':t agfpg], k6s k6s c8\lsg] -Xofª x'g]_ agfpg], uf]Ko hfgsf/L rf]/L x'g], a|fph/sf] 
;]l6ª kl/jt{g x'g] h:tf ;d:of l;h{gf ug{ ;S5' . sltko sDKo'6/df k|f]u|fd OG:6n ubf{ klg d l5g{ ;S5' . . xfdL w]/} vfnsf  
/ w]/} gfdsf x'G5f}F . jfGgfs|fO, dfO8'd, jd{, 6«f]hg x;{, ¥ofg;dj]o/, :kfOj]o/ xfd|f gfd x'g\ .

15.1 efO/; Pn6{ 15.2 efO/;sf k|sf/ 15.3 efO;/af6 arfj6

sDKo'6/ efO/; ;g]{ tl/sf  
ljleGg tl/sf / af6f] eP/ sDKo'6/ efO/; ;g{ ;S5 . s'g} j]a;fO6 vf]Nbf To;sf] kmfOndf efO/; 5 eg] ;g]{ x'G5 . To;} u/L 
sDKo'6/df k]g8«fOe, d]df]/L sf8{, l;8L, ˆnf]lkl8:s, xf8{l8:s hf]8\bf jf tL pks/0faf6 kmfOn ;fbf{ tL pks/0fdf ePsf] 
efO/; xf]:6 sDKo'6/df ;g{ ;S5  .

sDKo'6/ efO/; ;g{af6 aRg] pkfo M 

 sDKo'6/ efO;/af6 aRg lgDg pkfo ckgfpg'k5{ .

-s_	 cgfjZos j]a;fO6 rnfpg' x'Fb}g . 
-v_	 s'g} glrg]sf] 7]ufgfaf6 cfPsf] Od]n jf To;df ;+nUg kmfOn ;'lglZrt gu/L vf]Ng'x'Fb}g .
-u_	 c¿n] cg'dfg ug{ g;Sg] vfnsf] kf;j8{ sDKo'6/df /fVg'k5{ .
-3_	 ljleGg j]a;fO6df l;Q}df kfOg] ;ˆ6j]o/ k|f]u|fd ;s];Dd 8fpgnf]8  / OG:6n ug'{x'Fb}g .
-ª_	 sDKo'6/df /x]sf] kmfo/an k|f]6]S;gnfO{ ;Fw} ;lj|mo (on) /fVg'k5{ .
-r_	 sDKo'6/df e/kbf]{ PlG6efO/; /fVg'k5{ / ;do ;dodf ck8]6 ug'{k5{ .

efO/; x6fpg] tl/sf  
xf]l;of/L ckgfpFbf ckgfpFb} klg efO/; l5¥of] eg] To;nfO{ x6fpg'kg]{ x'G5 . sDKo'6/ efO/; x6fpg lgDglnlvt pkfo 
ckgfpg'k5{ M  sDKo'6/df s'g} pko'St PlG6efO/; OG:6n ug'{k5{ . ToxfF /x]sf] 8f6fa]; ck8]6df uP/ k|f]u|fd ck8]6 ug'{k5{ .  
ck8]6 eO;s]kl5 o;df /x]sf] :Sofg cK;gdf uO{ sDKo'6/nfO{ lSjs :Sofg jf km'n :Sofg ug'{k5{ .  :Sofg eO;s]kl5 
sDKo'6/df s'g} efO/; ePdf jf cGo s'g} sf/0fn] ;d:of pTkGg ePdf To;sf] hfgsf/L g]fl6lkms];gdf b]lvG5 .  gf]l6lkms];g 
ln:6sf] bfofFkl6\6 b]lvg] ;]n]S6 PS;gdf /x]sf] cK;gaf6 5fg]/ l8ln6 ug'{k5{ . :Sofg ubf{ ;]l6ª gldn]sf sf/0f sDKo'6/df 
;d:of pTkGg ePdf lgb]{zg lbPadf]lhd ;]l6ª ldnfpg'k5{ .

ST sDKo'6/ efO/; / ;'/Iffsf pkfo @ 3=sf8{ g+= !%

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

@=	 l;sfO lj|mofsnfk   
-s_	 OG6/g]6af6 sDKo'6/ efO/;;DaGwL hfgsf/L cWoog ug'{xf];\\ . sDKo'6/ k|of]u ubf{ dflysf ljifo j:t'df 

pNn]v ePadf]lhdsf ;ts{tfsf] cEof; ug'{xf];\\ .
-v_	 l;sf?sf] ;d"x agfpg'xf];\\ . x/]s ;d"xn] OG6/g]6af6 vf]hL u/L sDKo'6/ efO/; nfUgaf6 aRg] pkfosf] ;"rL 

5'6\6f5'6\6} rf6{k]k/df n]vL leQfdf 6fF:g'xf];\ . ;a} ;d"xn] ;a}n] tof/ u/]sf] ;"rL kfn}kfnf] k9]/ k9\g'xf];\ . 
;a} ;"rL ldnfP/ Pp6f ;femf ;"rL agfpg'xf];\\ .

-u_	 PlG6efO/; ;ˆ6j]o/ OG:6n ug{ / ck8]6 ug{ cEof; ug'{xf];\\ . 
-3_	 efO/;n] ;ª\j|md0f u/]sf] s'g} sDKo'6/nfO{ efO/; x6fpg] ljlw cg';/0f u/L efO/; d'St u/fpg cEof; 

ug'{xf];\\ . cfjZos k/] ;xhstf{ jf glhsdf /xg'ePsf s'g} hflgkmsf/÷;|f]tJolStsf] ;xof]u lng'xf];\ .

#=	 ljifo If]q 
;"rgf / ;~rf/ k|ljlw -sDKo'6/ efO/;;DaGwL hfgsf/L_ 

$=	l;sfO pknlAw 
-a_	 sDKo'6/ efO/;sf] kl/ro lbO{ o;sf] ;g]{ tl/sf atfpg
-v_	 sDKo'6/ efO/;af6 sDKo'6/nfO{ hf]ufpg ckgfpg'kg]{ xf]l;of/L atfpg tyf kfngf ug{ 
-u_	 efO/; ;ª\sd0f ePsf] s'g} sDKo'6/af6 efO;/ x6fpg 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M

-s_	 sDKo'6/ efO/; eg]sf] s] xf] < o;sf pbfx/0f lbg'xf];\ . 
-v_	 sDKo'6/ efO/; s;/L ;5{, n]Vg'xf];\ .
-u_	 sDKo'6/ efO/; ;g{af6 hf]ufpg s] s] ;fjwfgL ckgfpg'k5{ < ;"rL agfpg'xf];\\ .
-3_	 sDKo'6/af6 efO/; x6fpg] tl/sf a'Fbfut¿kdf n]Vg'xf];\ .

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] cWoogsf] p2]Zo l;sf?nfO{ sDKo'6/ efO;/;DaGwL hfgsf/L u/fpg' xf] .  ;fy} of]  l;sf?nfO{ 
sDKo'6/ efO/;af6 hf]lug] pkfo cjnDag ug{ tyf s'g} sf/0fjz sDKo'6/df efO/; ;ª\j|md0f ePdf To;nfO{ x6fpg] 
ljlw kfngf ug{  ;Ifd agfpg' xf] .  l;sf?sf] l;sfOnfO{ ;anLs/0f u/L lr/:yfoL u/fpg sDk'6/ efO/;;DaGwL yk 
vf]hL ug{  nufpg'xf];\ . ;ª\j|mldt sDKo'6/ lbP/ Tof] efO/; x6fpg cEof; u/fpg'xf];\ . l;sf?n] u/]sf] sfd cjnf]sg 
u/L  cfjZostfcg';f/ k[i7kf]if0f lbg'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
o; sf8{sf ljifoj:t' ;r{ OlGhg  / j]a;fO6 x'g\ .

;r{ OlGhg (Search Engine)   

sDKo'6/  k|of]ustf{nfO{ OG6/g]6df pknAw ;fdu|L vf]Hg d2t ug]{ ;ˆ6j]o/ k|0ffnLnfO{ ;r{ OlGhg elgG5 . xfn k|of]udf /x]sf 
k|d'v ;r{ OlGhgdf u'un (Google), ofx' (Yahoo), laª (Bing), cf:s (Ask), cN6fle:6f (Alta Vista), 8s8suf] 
(DuckDuckGo) cflb x'g\ . ;r{ OlGhgaf6 ul/g] vf]hn] hfgsf/Lsf] ljzfn dxf;fu/af6 cfkm"nfO{ cfjZos ePsf] ;fdu|L 
dfq k|fKt ug{ ;lsG5 .  cfkm"n] vf]Hg'kg]{ ;fdu|L;Fu ;DalGwt j]a;fO6sf] 7]ufgf kfpg ;r{ OlGhgsf] k|of]u x'G5 . cfkm"n] 
vf]h]sf] ljifo;Fu ;DalGwt j]a;fO6 yfxf geP klg To;;Fu ;DalGwt s'g} zAb jf jfSo 6fOk u/]/ klg hfgsf/L k|fKt ug{ 
;lsG5 .  cfhsn ;aeGbf a9L k|of]u x'g] ;r{ OlGhgdf  u'un k5{ . To;}n] OG6/g]6af6 gofF ljifodf vf]hL ug]{ sfdnfO{ g} 
u'un ug'{ eGg] ul/Psf] 5 . o'6\o'a lel8of]sf nflu dfq k|of]u x'g] ;r{ OlGhg xf] . ;r{ OlGhgn] 5f]6f] ;dodf ;fGble{s ;fdu|L 
vf]Hg d2t u5{ . o;n] vf]Hg] j|mddf vf]hsnfO{ ;xL tl/sfn] vf]Hgsf nflu l6K; klg lbG5 .

j]a;fO6 

j]a;fO6 eg]sf] OG6/g]6 pknAw hfgsf/Lx¿sf] Pp6f l8lh6n ;ª\u|x xf] . OG6/g]6sf] b'lgofFdf  tf]lsPsf] JolSt, ;+:yf jf 
Joj;fosf] kl/ro lbg] 7fpF g} j]a;fO6 xf] .  s'g} klg ;/sf/L jf u}/;/sf/L ;+:yf, Joj;foL jf JolStn] OG6/g]6df j]a;fO6 
agfpg ;S5g\ .  ;a} j]a;fO6 www af6 ;'? ePsf] x'G5g\, h;df  www sf] cy{ world wide web  xf] . s'g} 
Pp6f ;+:yfsf] j]a;fO6 csf]{ s'g} klg ;+:yfsf] j]a;fO6;Fu ldNb}g .  cyf{t\ s'g} klg ;+:yfsf] j]a;fO6sf] lglZrt 7]ufgf 
x'G5 . o;nfO{ web address  jf Universal Resource  Locator(URL) elgG5 . s'g} klg j]a;fO6df k:gsf nflu 
a|fph/sf] cfjZostf k5{ .

j]a;fO6 eg]sf] j]a;e{/df /flvPsf-xf]:6 ul/Psf_ j]ak]hsf] ;ª\u|x xf] . o;df j]a xf]l:6ª, 7]ufgf,u[xk[i7, l8lh6n ;fdu|L, 
g]leu];g 9fFrf h:tf efu /x]sf x'G5g\ .

ST ;r{ OlGhg / j]a;fO6 @ 3=sf8{ g+= !^

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

@=	 l;sfO lj|mofsnfk   
-s_	 plNnlvt ljleGg ;r{ OlGhg k|of]u u/L cfkm"nfO{ rflxPsf hfgsf/L vf]hL ug'{xf];\\ . pbfx/0fsf nflu 

www.moecdc.gov.np df uP/ x]g'{xf];\\ . ToxfF s] s] hfgsf/L /flvPsf 5g\ < ;"rL agfpg'xf];\\ .  
OG6/g]6af6 cfjZos hfgsf/L vf]Hgsf nflu j]a;fO6sf] hfgsf/L eO/fVg'k5{ eGg] 5}g . ;r{ OlGhgdfkm{t 
s'g} ;DalGwt zAb jf zAbfjnL k|of]u u/]/ klg hfgsf/L vf]hL ug{ ;lsG5 . h:t} Invention of 
compass needle eg]/ vf]Hg'xf];\ s] s] hfgsf/L kfpg'eof], l6kf]6 ug'{xf];\\ . To:t} Mount Everest 
eg]/ vf]hL ug'{xf];\\ / To;df ePsf hfgsf/L x]g'{xf];\\ .

-v_	 l;sf? ;fyLx¿sf] km/s km/s ;d"x agfpg'xf];\\ . x/]s ;d"xn] u'un k|of]u u/L Pp6f Pp6f ljifodf hfgsf/L 
vf]hL ug'{xf];\\ . cfkm"n] vf]hL u/]sf] ljifo / k|fKt hfgsf/L ;fyLx¿lar cfbfgk|bfg ug'{xf];\\ .

-u_	 plNnlvt ;a} ;r{ OlGhg k|of]u u/L ljleGg ljifo vf]hL ug]{ cEof; ug'{xf];\\ .
-3_	 s'g} kfFrcf]6f ;+:yfsf] j]a;fO6 kQf nufpg'xf];\ / ToxfFAff6 Tof] ;+:yf;DaGwL ljifoj:t' vf]hL ug'{xf];\\ .

#=	 ljifo If]q 
;"rgf / ;~rf/ k|ljlw -;r{ OlGhg / j]a;fO6_ 

$=	l;sfO pknlAw 
-a_	 ;r{ OlGhgsf] kl/efiff / kl/ro  lbg 
-v_	 ljleGg ;r{ OlGhg k|of]u u/L hfgsf/L vf]hL ug{ 
-u_	 j]a;fO6 k|of]u u/L JolSt jf ;+:yf;DaGwL hfgsf/L ;ª\sng ug{ 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M

-s_	 ;r{ OlGhg  eg]sf] s] xf] < o;n] s] sfd u5{ < 
-v_	 k|rngdf cfPsf s'g} rf/cf]6f ;r{ OlGhgsf] gfd n]Vg'xf];\ .
-u_	 j]a;fO6 eg]sf] s] xf] < o;af6 s] s'/f hgsf/L kfOG5 <
-3_	 j]a;fO6sf cª\usf] gfd n]Vg'xf];\ .

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ ;r{ OlGhg / j]a;fO6;DaGwL hfgsf/L u/fpg' xf] . o; kf7sf] cWoogkl5 
l;sf?n] ;r{ OlGhg / j]a;fO6 k|of]u u/L hfgsf/L lng ;Sg] 5g\ .  l;sf?sf] l;sfOnfO{ ;anLs/0f u/L lr/:yfoL 
u/fpg ;r{ OlGhg k|of]u u/L yk ljifodf hfgsf/L ;ª\sng ug{  clek|]l/t ug'{xf];\\ . l;sf?n] u/]sf] sfd d"Nofª\sg 
ug'{xf];\\ /  cfjZostfcg';f/ k[i7kf]if0f lbg'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
o; sf8{sf ljifoj:t' ;dflhs ;~hfn;DaGwL hfgsf/L xf] .

;fdflhs ;~hfn (Social Networking)
OG6/g]6sf] k|of]u u/L  l8lh6n Kn]6kmd{dfkm{t ;"rgf, ljrf/, kmf]6f], lel8of] cfbgk|bfg ug]{ dfWodnfO{ ;fdflhs ;~hfn 
elgG5 . km];a's, d];]Gh/, o'6\o'a, l6\j6/, OG:6fu|fd, u'un Kn;, l6s6s, Xjf6\;ofk cflb ;fdflhs ;~hfn x'g\ .  of] er'{cn 
-cjf:tljs_ ;d'bfo lgdf{0f ug]{ dfWod xf] . ;fdflhs ;~hfn ;+;f/d} nf]slk|o 5g\ . o;af6 cToGt 7'nf] If]qdf t'?Gt k|efj 
lj:tfl/t x'G5 . ;f];n ldl8ofsf kmfObf / a]kmfObf 5g\ .  

kmfObfM of] JolStut ljrf/ ;Dk|]if0f ug]{ clt ;zSt dfWod xf] . of] dfWodaf6 cfh ef]ln Joj;fo k|df];g, r'gfj k|rf/, hgdt 
lgdf{0f h:tf sfd eO/x]sf 5g\ . ;fdflhs ;~hfndfkm{t lj1fkg u/]/ a|fG8 lgdf{0f ug{ ;lsG5 .  o;af6 7'nf] ;d"x;Fu Ps;fy 
cGt/lj|mof ug{ ;lsG5 . o;n] JolStnfO{ rrf{ / k|l;l¢ ;d]t lbG5 .

a]kmfObfM ;f];n ldl8ofsf] cTolws k|of]uaf6 dflg;df dgf];fdflhs ;d:of b]vf kg{ yfn]sf 5g\ . ;fdflhs ;~hfnsf] 
clws k|of]un] dfgl;s tgfj x'g], l8k|];g x'g] tyf /ftdf clgb|f x'g] h:tf ;d:of b]vf kg]{ u/]sf 5g\ . s'g} k|l;¢ JolStsf] 
gfdaf6 vftf vf]Ng] / w]/}nfO{ ;fyL cg'/f]w k7fP/ ;fyL aGg] cglws[t kmfObf lng] h:tf sfd x'g yfn]sf 5g\ . ;f];n 
ldl8ofsf] k|of]uaf6 JolSt tyf ;+:yfsf uf]Ko hfgsf/L r'xfj6 jf rf]/L x'g yfn]sf 5g\ . JolSt nlIft cfj|md0f, dfgdb{g tyf 
;fOa/ oftgfsf ;d:of klg b]vf k/]sf 5g\ .

Anusf] kl/or  

Anu zAb j]a nu (Weblog) af6 cfPsf] xf] . of] OG6/g]6df pknAw Psk|sf/sf] j]a;fO6 xf] hxfF JolSt jf ;d"xn] 
lgoldt¿kdf cfˆgf] ljrf/, cg'ej, 1fg jf hfgsf/LnfO{ n]vsf] ¿kdf k|sfzg u5{g\ . Jofkf/df klg Anun] pTkflbt 
;fdu|LnfO{ u|fxs;Fu hf]8\5 . AnunfO{ af/Daf/ cWofjlws u/fpg'k5{ . Anudf ;fdu|Lx¿ lgoldt¿kdf kf]:6 ul/G5g\ . o;df 
gofF kf]:6 ;aeGbf dfly b]vf k5{ . Anudf kf]:6 ug]{ ;'ljwf ePsfn] n]vs / kf7slar cGt/lj|mof x'g ;Sb5 . Anu vf]Ng 
tl/sf lgDg jdf]lhd 5 .

-s_	 sDKo'6/ jf df]afOndf  j|mf]d a|fph/df uP/ blogger.com  vf]hL -;r{_ ug]{ / Create on your blog df lSns 
ug]{ 

-v_	 Publish your passion, your way df lSns ug]{ / create your blog leq uO{ Anu l;h{gf ug]{ 

-u_	 u'un ;fOgsf nflu Od]n P8«]; / kf;j8{ /fVg] To;kl5 Blog's Title sf nflu OG6/ lyr]/ Title /fVg] 

-3_	 Choose a name for your blog df hfg] / Next ug]{ . cfkm"n] 6fOk u/]sf] URL available gePdf kl/jt{g 
ug{ ;lsG5 . 

-ª_	 URL address  df uP/  confirm ug]{  jf Display name confirm ug]{ . o;sf nflu title lbPs} gfd enter 
ug]{  / To;kl5 finish df lSns ug]{ . o;/L Anu tof/ x'G5 .

ST ;fdflhs ;~hfn
@ 3=sf8{ g+= !&

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

@=	 l;sfO lj|mofsnfk   
-s_	 tkfO{F s'g s'g ;fdflhs ;~hfn rnfpg'x'G5 < olb rnfpg'ePsf] 5}g eg] 3/sf cfkm"eGbf 7'nf JolSt 

jf l5d]ssf hflgkmsf/;Fu ;fdflhs ;~hfndf pko'St vftf vf]Ng ;xof]u lng'xf];\ / To;sf] cEof; 
ug'{xf];\\ . cfkm"n] rnfPsf] ;fdflhs ;~hfndfkm{t er'{cn ljZj;Fu ;Dks{ /fVg'xf];\ . ;d;fdlos ljifodf 
Pp6f l6Kk0fL km];a's jf 6\lj6/df n]Vg'xf];\ .  slt nfOs / l6Kk0fL cfpF5g\ jf ;]o/ x'G5g\, x]g'{xf];\\ . 

-v_	 cfkm"eGbf l;lgo/sf] ;xof]uaf6 Anu vf]Ng l;Sg'xf];\ / To;df lgoldt n]Vg cEof; ug'{xf];\\ . 
-u_	 l;sf? ;fyLx¿sf] ;d"x agfpg'xf];\\ . km/s km/s ;d"xn] ;fdflhs ;~hfndf kmfObf / a]kmfObfsf af/]df 

5nkmn u/L a'Fbfut ¿kdf l6kf]6 ug'{xf];\\ . cfkm"n] u/]sf] l6kf]6 c¿ ;fyLx¿nfO{ ;'gfpg'xf];\ .  
-3_	 ;fdflhs ;~hfnsf] k|of]u ubf{ ckfgfpg'kg]{ xf]l;of/L / cg'zf;gsf] af/]df 5mkmn u/L lgisif{ lgsfNg'xf];\ . 

cfkm"n] lgsfn]sf lgisif{ ;xhstf{ jf cleefjsnfO{ ;'gfpg'xf];\ .
-ª_	 ;fyLx¿sf] Anu x]/L k|ltlj|mof JoSt ug'{xf];\\ .

#=	 ljifo If]q 
;"rgf / ;~rf/ k|ljlw-;fdflhs ;~hfnsf] k|of]u_ 

$=	l;sfO pknlAw 
-a_	 ;fdflhs ;~hfnsf] kl/efiff / kl/ro lbg 
-v_	 ljleGg ;fdflhs ;~hfn k|of]u u/L Pscsf{;Fu / er'{on b'lgofF;Fu ;Dks{df /xg 
-u_	 ;fdflhs ;~hfnsf kmfObf / a]kmfObfsf] hfgsf/L lbg 
-3_	 ;fdflhs ;~hfnsf] ;d"lrt k|of]u ug{ ;Ifd 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M

-s_	 ;fdflhs ;~hfn  eg]sf] s] xf] < o;n] s] sfd u5{ < 
-v_	 k|rngdf cfPsf s'g} kfFrcf]6f ;fdflhs ;~hfnsf] gfd n]Vg'xf];\ .
-u_	 Anu eg]sf] s] xf] < Anusf] k|of]u s;/L ul/G5 <
-3_	 ;fdflhs ;~hfnsf] k|of]usf kmfObf / j]kmfObf n]Vg'xf];\  .

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] cWoogsf] p2]Zo l;sf?nfO{ ;fdflhs ;~hfn k|of]u / dxŒj;DaGwL hfgsf/L u/fpg' xf] . o; 
kf7sf] cWoogkl5 l;sf?n] ;fdflhs ;~hfnsf] ;d'lrt k|of]u u/L afFsL ;+;f/;Fu ;Dks{ / ;xsfo{df /xg ;Sg] 
5g\ .  l;sf?sf] l;sfOnfO{ ;anLs/0f u/L lr/:yfoL u/fpg ;fdflhs ;~hfn k|of]u u/L cg'ej atfpg nufpg'xf];\  . 
l;sf?n] u/]sf] sfdsf] d"Nofª\sg ug'{xf];\\ / cfjZostfcg';f/ k[i7kf]if0f lbg'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
;fOa/ ck/fw, ;fOa/ sfg'g / cfrf/ ;+lxtf o; sf8{sf ljifoj:t' x'g\ .

;fOa/ ck/fw (Cyber Crime)   
OG6/g]6, sDKo'6/ g]6js{ jf cGo l8lh6n k|ljlwsf] k|of]u u/L sfg'g ljkl/t s'g} klg sfd ug'{nfO{ ;fOa/ ck/fw elgG5 .   
l8lh6n k|0ffnL k|of]u u/L JolStsf] lghL hfgsf/L, 8f6f, af}l¢s ;DklQ rf]/L ug'{ jf ljQLo 7uL ug'{, efO/; k|of]u u/L c¿sf] 
8f6f kl/jt{g jf Iflt ug'{, hfn;fhL ug{', ufnL a]OHhtL ug'{, wDsfpg', pTkL8g ug'{, rl/q xTof ug'{, cZnLn ;fdu|L ljt/0f ug'{, 
Xoflsª ug'{ h:tf sfd ;fOa/ ck/fw x'g\ . cfhsn ;fOa/ cftª\sjfb klg rn]sf] 5 . 

;fOa/ sfg'g (Cyber Law) 
;fOa/ ck/fwnfO{ /f]Sg / ck/fwL pk/ sfaf{xL ug{ ag]sf sfg'g g} ;fOa/ sfg'g xf] . g]kfndf klxnf] ;fOa/ sfg'g sDKo'6/ 
7uL / b'?kof]u P]gsf] gfdaf6 ;g\ !(*^ df nfu' ul/Psf] lyof] . o;} u/L lj=;+=@)^! ;fn efb| #) ut]  sDKo'6/ ck/fw / 
lx+;f Go"gLs/0f ug{ ;fOa/ sfg'g agfOPsf] lyof] . ;g\ @))$ df g]kfnn] On]S6«f]lgs sf/f]af/ / l8lh6n x:tfIf/ P]g cWofb]z 
kfl/t u¥of] . g]kfnn] On]S6«f]lgs n]gb]g P]g @)^# / On]S6«f]lgs sf/f]af/ lgodg @)^$ ;d]t kfl/t u/]sf] 5 .  g]kfnsf] ;fOa/ 
sfg'gsf d'Vo ljz]iftf lgDgadf]lhd\ 5g\ .

-s_	 clVtof/lagf hfgL hfgL s;}sf] sDKo'6/ k|0ffnL kfO/]l6ª jf gi6 u/]df  tLg jif{ s}b jf b'O{nfv hl/jfgf jf b'a} ;hfo 
x'g] 

-v_	 clVtof/lagf s'g} sDKo'6/ k|0ffnLdf kx'Fr k'¥ofPdf tLg jif{ s}b jf b'O{nfv hl/jfgf jf b'a} ;hfo x'g] 

-u_	 sDKo'6/ 8f6fnfO{ hfgL hfgL xflg k'¥ofPdf tLg jif{ s}b jf b'O{nfv hl/jfgf jf b'a} ;hfo x'g] 

-3_	 ljB'tLo dfWodsf ca}w ;fdu|L k|sfzg u/]df kfFr jif{ s}b jf Psnfv hl/jfgf jf b'a} ;hfo x'g] 

-ª_	 sDKo'6/df 7uL u/]df b'O{ jif{ s}b jf Psnfv hl/jfgf jf b'a} ;hfo x'g] 

 o;afx]s ;fOa/ ck/fwdf afn clwsf/;DaGwL P]g, k|ltlnlk clwsf/ P]g, JolStut uf]kgLotf P]g klg cfslif{t x'G5g\ .  
;fOa/ sfg'g ag] klg lbgfg'lbg ;fOa/ ck/fw al9/x]sf] 5 . To;}n] ;fOa/ ck/fw lgoGq0f ug{ cem ;zSt / km/flsnf] ;fOa/ 
sfg'g th'{df ug{ cfjZos 5 . 

sDKo'6/ cfrf/ ;+lxtf
;fOa/ sfg'gaf6 aRg xfdLn] sDKo'6/ cfrf/ ;+lxtf kfng ug'{k5{ . sDKo'6/;DaGwL cfrf/ ;+lxtf lgDgjdf]lhd 5g\ .

-s_	 cg'dltlagf s;}sf] JolStut jf ;+:yfut kmfOn jf /]s8{ vf]Hg', x]g'{, laufg'{, x6fpg' jf k|of]u ug'{x'Fb}g .

-v_	 sDKo'6/ efO/; agfP/ k|of]u ug'{x'Fb}g .

-u_	 sDKo'6/ uf]kgLotf eª\u ug'{x'Fb}g . 

-3_	 em'7f ljj/0f / Joxf]/fsf] ;"rgf lbg'x'Fb}gg\ . 

-ª_	 ljB'tLo dfWodf u}/ sfg'gL s'/f k|sfzg ug'{x'Fb}g .

ST ;fOa/ ck/fw / ;fOa/ sfg'g @ 3=sf8{ g+= !*

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

@=	 l;sfO lj|mofsnfk   
-s_	 ;fOa/ ck/fw  eg]sf] s] xf] < o;leq s'g s'g s'/f k5{g\  eGg]af/] vf]hL u/L ;d"x 5nkmn ug'{xf];\\ / 

5nkmnsf lgisif{ ;"rLa¢ ug'{xf];\\ .   
-v_	 g]kfndf ;fOa/ ck/fw;Fu ;DalGwt s'g s'g sfg'g 5g\, vf]hL ug'{xf];\\ . cleefjssf] d2t lnO{ tkfO{FFsf] 

ufp÷;x/ jf 5/l5d]sdf ePsf jlsn jf sfg'gljb\;Fu ;d]t ;Dks{ ug'{xf];\\ . sfg'gdf pNn]v ePsf a'Fbf 
sfkLdf l6kf]6 u/L Nofpg'xf];\ / rf6{ k]]k/df n]vL leQfdf 6fF:g'xf];\ . 

-u_	 sDKo'6/ cfrf/ ;+lxtfdf s'g s'g s'/f k5{g\, ;"rL agfpg'xf];\\ . ;f] ;"rL kfn} kfnf] ;a} ;fyLn] jfrg ug'{xf];\\ .
-3_	 ;fOa/ ck/fwdf x'g] ;hfo vf]hL u/L l6kf]6 agfpg'xf];\\ / cleefjsnfO{ ;'gfpg'xf];\ .

#=	 ljifo If]q 
;"rgf / ;~rf/ k|ljlw -;fOa/ ck/fw / sfg'g_ 

$=	l;sfO pknlAw 
-a_	 ;fOa/ ck/fwsf] kl/efiff / kl/ro lbg 
-v_	 ;fOa/ ck/fwk|lt cfslif{t x'g]  s'g s'g sfg'g 5g\ egL klxrfg u/L atfpg 
-u_	 ;fOa/ ck/fwdf x'g] ;hfo;DaGwL hfgsf/L lbg 
-3_	 ;fOa/ ;'/Iffsf pkfo cjnDag ug{ 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M

-s_	 ;fOa/ ck/fw  eg]sf] s] xf] <  o;df s] s] k5{g\ < 
-v_	 ;fOa/ ck/fwdf cfslif{t x'g] g]kfnsf sfg'gsf] ;"rL agfpg'xf];\\ . 
-u_	 ;fOa/ ck/fwdf x'g] ;hfo pNn]v ug'{xf];\\ .
-3_	 ;fOa/ ;'/Iffsf nflu kfngf ug'{kg]{ cfrf/ ;+lxtf n]Vg'xf];\  .

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] cWoogsf] p2]Zo l;sf?nfO{ ;fOa/ ck/fw af/] hfgsf/L u/fP/ To;af6 aRg] pkfo cjnDag ug{ 
;Ifd agfpg' xf] . ;fy} o; kf7sf] cWoogkl5 l;sf?n] ;fOa/ sfg'g / ;fOa/ cfrf/ ;+lxtfsf] ;d]t hfgsf/L /fVg  
/ kfngf ug{ ;Sg] 5g\ . l8lh6n lj|mofsnfknfO{ Jojl:yt u/L ;fOa/ sfg'gaf6 aRg / arfpg ;lj|mo e"ldsf cbf 
ug{ ;Sg] 5g\ .  l;sf?sf] l;sfOnfO{ ;anLs/0f ug{ yk cEof; u/fpg'xf];\ . l;sf?n] u/]sf] sfdsf] d"Nofª\sg u/L 
cfjZostfcg';f/ k[i7kf]if0f lbg'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
s[lqd jf:tljstf / o;sf] pkof]lutf o; sf8{sf ljifoj:t' x'g\ . .

s[lqd jf:tljstf (Virtual Reality)   
s[lqd jf:tljstf sDKo'6/ k|ljlwn] ljsf; u/]sf] s[lqd jftfj/0f xf] . of] sDKo'6/åf/f l;lh{t lqcfdflds jftfj/0f xf], h;n] 
k|of]ustf{nfO{ o:tf] cg'ej lbG5 ls pm jf:tjd} ToxL ;+;f/leq 5 .  of] k|ljlwn] OlGb|o -cfFvf, sfg_ nfO{ o:t/L e|ldt u5{ ls 
lbdfunfO{ Tof] s'/f jf:tljs xf] eGg] cg'ej x'G5 . o;sf nflu x]8;]6, ;]G;/, r:df / kGhfsf] k|of]u ul/Psf] x'G5 . sDKo'6/n] 
pTkGg u/]sf] lqcflds cfs[lt jf jftfj/0fnfO{ dflg;n] ljz]if vfn] On]S6«f]lgs pks/0f k|of]u u/L cfˆg} ;+;f/ h:tf] ef}lts 
tl/sfaf6 cGt/lj|mof ug{ ;Sg] k|ljlw g} s[lqd jf:tljstf xf] . o;nfO{ cfef;L jf:tljstf klg eGg] ul/G5 .

s[lqd jf:tljstfsf pkfof]lutf 

of] k|ljlw x/]s If]qsf nflu pkof]uL ;fljt ePsf] 5  . lzIffdf o; k|ljlwsf] k|of]uaf6 ljBfyL{n] dfgj z/L/sf leqL cª\usf] 
cjnf]sg, P]ltxfl;s :ynx¿sf] e|d0f ug{, a|Xdf08sf] cjf:tljs e|d0f ug{ ;S5g\ . lrlsT;f lj1fgdf o;sf] k|of]u 
zNolj|mof cEof; ug{, kmf]laof, lrGtf h:tf dfgl;s ;d:ofsf] lg/fs/0f ug{ ug]{ ul/G5 . ;]gfsf nflu o;sf] k|of]u o'¢ 
tflnddf ;d]t x'G5 . dgf]/~hgsf] If]qdf lqcfolds rnlrq x]g{, lel8of] u]d v]Ng klg of] k|ljlw pkof]uL 5 . v]ns'nsf] 
If]qdf of] k|ljlwn] v]nf8Lsf nflu ljz]if kl/b[Zo af/Daf/ lgdf{0f u/L cEof; tyf k|bz{g ;'wf/df e"ldsf v]Ng ;S5 . ;fy} 
s'g} :yfgdf ePsf] v]nnfO{  csf]{ :yfgdf a;]/ x]g]{ ;'ljwf of] k|ljlwaf6 k|fKt x'G5 . km];gsf] If]qdf ljleGg pTkfbg k|bz{g 
ug{, k;nsf] n]cfp6 ljsf; ug{, lj1fkg u/L pkef]Stf nf]Eofpg o;sf] k|of]u x'G5 eg] jf:t'snfsf] If]qdf cfjf;Lo tyf 
Jofj;flos ejgx¿sf] kl/of]hgf JofVof ug{, cfˆgf l8hfOg k|:t't ug{, ejg aflx/}af6 ejgsf] leqL ;+/rgf cjnf]sg u/fpg 
o; k|ljlwn] ;Dej agfPsf] 5 .

lrq g+= 19.1 lrq g+= 19.2 lrq g+= 19.3 lrq g+= 19.4

o;sf cltl/St ;'/Iff, cg';Gwfg, dfs]{l6ª, k'/ftŒj, nlntsnf, ;ª\uLtnuot y'k} If]qdf VR sf] k|of]u eO/x]sf] 5 .

ST s[lqd jf:tljstf @ 3=sf8{ g+= !(

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

@=	 l;sfO lj|mofsnfk   
-s_	 l;sf?nfO{ s[lqd -cfef;L_ jf:tljstfsf] kl/ro lbFb} OG6/g]6af6 cfef;L jf:tljstfaf/] vf]hL ug{ 

eGg'xf];\ .   
-v_	 s[lqd -cfef;L_ jf:tljstfsf] s'g s'g If]qdf s;/L pkof]u ePsf] 5 eGg] hfGg u'un u/]/ x]g{, vf]Hg / 

cfkm"n] e]6]sf j:t'sf] l6kf]6 agfpg nufpg'xf];\ .  
-u_	 glhs} s'g} /x]sf] l;g]df xndf nuL r:df nufP/ 3D l;g]df b]vfpg'xf];\ . of] l;g]df x]bf{ r:df lsg 

nufpg'k5{ eGg] s'/f sf/0f;lxt atfOlbg'xf];\ . r:df vf]n]/ x]bf{ s:tf] x'G5 cg'ej ug{ nufpg'xf];\ .
-3_	 er'{cn jf:tljstfsf Oe]G6 b]vfpg] s'g}  :yfgdf hfg / x]g{ ;Dej 5 eg] Tof] :yfgdf nu]/ l;sf?nfO{{ x]g]{ 

/ dgg ug]{ cj;/ lbg'xf];\ / pgLx¿ cfˆgf cg'ej n]vL ;fyLx¿lar ;femf ug]{ cj;/ lbg'xf];\ .
-ª_	 s[lqd -cfef;L_ jf:tljstf;DaGwL ljleGg ;fdu|L vf]h u/L l;sf?;dIf k|:t't ul/lbg'xf];\ .

#=	 ljifo If]q 
;"rgf / ;~rf/ k|ljlw -s[lqd jf:tljstf_ 

$=	l;sfO pknlAw 
-a_	 s[lqd jf:tljstfsf] kl/efiff / kl/ro lbg 
-v_	 s[lqd jf:tljstfsf] pkof]lutf atfpg 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M

-s_	 s[lqd jf:tljstf eg]sf] s] xf] <5f]6s/Ldf n]Vg'xf];\ . 
-v_	 s[lqd jf:tljstfsf] cj:yf s;/L l;h{gf x'G5 <  
-u_	 lzIffdf s[ltd jf:tljstfsf] pkof]u s;/L ug{ ;lsG5 < 
-3_	 s[lqd jf:tljstfsf] pkof]lutfsf If]q / sfo{ 5f]6s/Ldf n]Vg'xf];\ . 

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ s[lqd jf:tljstfaf/] hfgsf/L u/fpFb} To;sf pkof]lutfaf/] ;';"lrt u/fpg' xf] . 
l;sf?sf] l;sfOnfO{ ;anLs/0f u/L lr/:yfoL u/fpg s[lqd jf:tljstfaf/] yk vf]hL ug{ nufpg'xf];\   . l;sf?n] 
u/]sf] sfdsf] d"Nofª\sg ug'{xf];\\ / cfjZostfcg';f/ k[i7kf]if0f lbg'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'

s[lqd a'l¢dQf (Artificial Intelligence)
sDKo'6/  jf d]l;gdf ljsf; ePsf] dflg;n] h:t} ;f]Rg], l;Sg], lg0f{o lng] jf ;d:of ;dfwfg ug]{ IfdtfnfO{ s[lqd a'l¢dQf 
elgG5 . of] k|fs[lts xf]Og, s]an dfgj lgld{t k|f]u|fldª xf] . o;n] dfgj dl:tisn] h:t} l;Sg], j:t' klxrfg ug]{, ts{ ug]{, 
of]hgf agfpg] h:tf sfd u5{ . PcfO{;Fu ljleGg k|sf/sf sfd lng], sg]lS6le6L / pTkfbsTj a9fpg] zlSt x'G5 .  PcfO{sf] 
Ifdtf lj:tf/n]  o;sf pkof]lutf If]qsf] la:tf/ ePsf] 5 . Ifdtfsf cfwf/df PcfO{ tLg k|sf/sf x'G5g\ M sdhf]/ PcfO{, 
;fdfGo PcfO{ / ;'k/ PcfO{ . cfl6{lkml;on OG6]lnh]G;n]  dfgj lbdfun] h:t} sfd u5{ . ;fdflhs¿kdf dflg;n] h:t} 
cGt/lj|mof ug{ ;S5 . ;]Nkm 8«fOleª sf/, ;fdfGo /f]af]6, Rof6af]6 cflb o;sf pbfx/0f x'g\ .

s[lqd a'l¢dQfsf] k|of]u

cfhef]ln PcfO{sf] k|of]u ljleGg If]qdf eO/x]sf] 5 . :jf:Yo ;]jf, dgf]/~hg, ljQ, v]ns'b, ;f];n ldl8of, oftfoft, /f]af]l6S;, 
tYofª\s ;'/Iff, s[lif, lzIff tyf vuf]n lj1fgdf s[lqd a'l¢dQfsf] k|of]u eO/x]sf] 5 . s[lqd a'l¢dQfn] lrlsT;snfO{ 
pkrf/df d2t k'¥ofpF5 eg] o;n] v]n -h:t}M r];_ df klg /0fgLlts rfnsf] af/]df ;f]Rg ;S5 . s[lqd a'l¢dQf vuf]n 
lj1fgdf a|Xdf08sf] pTklt, sfo{ /  ultlalwsf] hfgsf/L lbg ;Ifd 5 .  ljQdf klg :jrflnt Rof6af]6, PNuf]l/bd 6«]l8ª, d]l;g 
nlg{ª h:tf PcfO{ pks/0f k|of]u ePsf x'G5g\ eg]  8f6f ;'/If0f Joj:yfkgdf klg PcfO{ pkof]uL x'G5 . o;n] km];a's, 6\lj6/, 
:GofkRof6 h:tf  ;f];n ldl8ofdf 8f6f Jojl:yt ug{ / k|of]ustf{sf] cfjZostf klxrfg ug{ ;S5 . o;n] oftfoft If]qdf 
u|fxs;Fu cGt/ls||of ug]{, ofqf;DaGwL hfgsf/L lbg] sfd u5{ . lzIffdf klg o;sf] dxŒjk"0f{ e"ldsf x'G5 .  PcfO{ Rof6af]6n] 
ljBfyL{;Fu lzIf0f ;xfossf] ¿kdf sfd ug{;S5 eg] PcfO{af6 eljiodf er'{cn 6\o'6/sf] Joj:yf ug{ ;lsG5 . /f]af]l6S;df 
klg PcfO{sf] e"ldsf x'G5 . clxn] y'k|} PcfO{ 6'N;  k|of]udf 5g\ . clxn] k|of]udf cfO/x]sf  PcfO{ 6'N;df chatGPT,  
Claude,  Grok,  Gemini,   AI tutor,   AI Image creator, AI Chatbots, Notion AI cflb x'g\ .

/f]af]l6S;  

/f]af]l6S; lj1fg / k|ljlwsf] Pp6f zfvf xf], h;n] /f]af]6sf] l8hfOg, lgdf{0f , ;~rfng / k|of]u;Fu ;DalGwt sfo{ u5{ . o;sf] 
nIo dflg;sf sfddf d2t ug]{ d]l;g agfpg'xf] . o;n] dflg;n] ug]{ sfdsf] gSsn ug{ ;S5 . dflg;n] sfd ubf{ hf]lvd x'g] 
:yfgdf /f]af]6 k|of]u ug{ ;lsG5 . sDKo'6/ k|f]u|fldªsf sf/0f /f]af]6n] :jrflnt sfd ug{ ;S5g\ .  o'¢If]qdf ljikmf]6s k|of]u 
tyf lglis|o ug{, cfunfuL lgoGq0f ug{, sf/vfgfdf sfd ug{, ;fdfg 8]lne/L ug{ /f]af]6 k|of]u x'G5g\ .

20.1 PcfO{ pkof]usf] If]q 20.2  /f]af]6

ST s[lqd a'l4dQf (AI) @ 3sf8{ g+= @)

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

@=	 l;sfO lj|mofsnfk   
-s_	 l;sf?nfO{ s[lqd a'l¢dQfsf] kl/ro lbFb} OG6/g]6af6 o;af/] hfgsf/L vf]hL ug{ nufpg'xf];\ .  l;sf?n] 

e]6]sf ljifoj:t'sf] l6kf]6 agfP/ ;'gfpg nufpg'xf];\ .  
-v_	 s[lqd a'l¢dQf pkoof]u;DaGwL lrq lbP/ o;sf] s'g s'g If]qdf s;/L k|of]u ePsf] 5 eGg] s'/f eGg 

nufpg'xf];\  / o;af/] yk hfGg u'un u/]/ x]g{, vf]Hg / cfkm"n] e]6]sf j:t'sf] l6kf]6 agfO{ k|:t't ug{ 
nufpg'xf];\ .  

-u_	 /f]af]l6S; s]Gb|af/] >Job[Zo ;fdu|L vf]hL l;sf?nfO{ b]vfpg'xf];\ / a'em]sf s'/f l6kf]6 ug{ nufpg'xf];\ . 
-3_	 s[lqd a'l¢dQf;DaGwL >Job[Zo ;fdu|L vf]Hg / k|bz{g ug{ cEof; u/fpg'xf];\ .
-ª_	 s[lqd a'l¢dQfsf] k|of]u u/L ljleGg hfgsf/L k|fKt ug{ cEof; u/fpg'xf];\ .

#=	 ljifo If]q 
;"rgf / ;~rf/ k|ljlw -s[lqd a'l4dQf_ 

$=	l;sfO pknlAw 
-a_	 s[lqd a'l¢dQfsf] kl/efiff / kl/ro lbg 
-v_	 s[lqd jf:tljstfsf] k|of]usf If]q atfpg 
-u_	 s[lqd a'l¢dQfsf k|of]u u/L hfgsf/L xfl;n ug{ 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M

-s_	 s[lqd a'l¢dQf eg]sf] s] xf] <  o;n] s] s] sfd  u5{ < 
-v_	 s[lqd a'l¢dQfsf] k|of]usf If]qsf] gfd n]Vg'xf];\ .  
-u_	 lzIffdf s[ltd a'l¢dQfsf] pkof]u s;/L ug{ ;lsG5 < 
-3_	 s[lqd a'l¢dQf dflg;sf nflu cToGt pkof]uL x'G5 s;/L, n]Vg'xf];\ . 

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ s[lqd a'l4dQfaf/] hfgsf/L u/fpFb} To;sf pkof]lutfaf/] ;';"lrt u/fpg' xf] . 

l;sf?sf] l;sfOnfO{ ;anLs/0f u/L lr/:yfoL u/fpg s[lqd a'l4dQfaf/] yk vf]hL ug{ nufpg'xf];\ . l;sf?n] u/]sf] 
sfdsf] d"Nofª\sg ug'{xf];\\ / cfjZostfcg';f/ k[i7kf]if0f lbg'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

@=	 l;sfO lj|mofsnfk   
-s_	 l;sf?nfO{ Snfp8 sDKo'l6ªsf] kl/ro lbFb} OG6/g]6af6 o;af/] vf]hL ug{ nufpg'xf];\ . l;sf?nfO{ cfkm"n] 

e]6]sf ljifoj:t'sf] l6kf]6 agfP/ kfn}kfnf] ;'gfpg nufpg'xf];\ .  
-v_	 Snfp8 sDKo'l6ª pkof]u;DaGwL lrq lbP/  l;sf?nfO{ o;sf] s'g s'g If]qdf s;/L k|of]u ePsf] 5, eGg 

nufpg'xf];\  . o;af/] yk hfGg u'un u/]/ x]g{, vf]Hg / cfkm"n] e]6]sf ljifoj:t'sf] l6kf]6 agfO{ k|:t't ug{ 
nufpg'xf];\ .  

-u_	 Snfp8 sDKo'l6ª;DaGwL >Job[Zo ;fdu|L vf]hL l;sf?nfO{ b]vfpg'xf];\ . ;fdu|L cWoog ubf{ l;sf? cfkm"n] 
a'em]sf s'/f l6kf]6 ug{ nufO{ To;;DaGwL k|ltj]bg agfpg nufpg'xf];\ . 

-3_	 Snfp8 sDKo'l6ª;DaGwL >Job[Zo ;fdu|L vf]Hg / k|bz{g ug{ cEof; u/fpg'xf];\ .

!=	 l;Sg'kg]{ ljifoj:t'

Snfp8 sDKo'l6ª (Claud Computing) 
Snfp8 sDKo'l6ª eg]sf] OG6/g]6sf]  dfWodaf6 k|bfg ul/g] sDKo'l6ª ;]jf -h:t}M ;e{/, e08f/0f, 8f6fa];, g]6jls{ª, ;ˆ6j]o/, 
Pgflnl6S;_ pknAw u/fpg] Ps df]8]n xf] . of] sDKo'6/df cfwfl/t gjLg k|ljlw xf] . o;df xfdLn] cfˆg} sDKo'6/df ef}lts 
k"af{wf/ / ;ˆ6j]o/ /fv]/ Joj:yfkg ug'{sf] ;6\6f tL ;]jf OG6/g]6df /x]sf Snfp8 ;]jf k|bfosaf6 ef8fdf lnOG5 . o;/L ef8fdf 
lnFbf hlt k|of]u ul/of], Toltsf] dfq e'StfgL ug'{k5{ . OG6/g]6df Snfp8 ;]jf k|bfg ug]{ sDklgnfO{ Snfp8 ;]jf k|bfos elgG5 . 
u'un Snfp8 Kn]6kmd{, Pdfhf]g j]a ;le{; cflb s]xL Sofp8 sDKo'l6ª ;]jf k|bfos  x'g\ . g]]kfndf 8f6fxa, l;Ne/ nfOlgª, 
Snfp8 lxdfno h:tf Snfp8 ;]jf k|bfosn] sfd ul//x]sf 5g\ .

o; k|ljlwdf ljleGg kmfOnnfO{ xf8{8«fOe jf :yfgLo e08f/0fdf /fVg'sf] ;f6f] 6f9fsf] 8f6fa]; e08f/0fdf /flvG5 . ha;Dd 
On]S6«f]lgs pks/0f j]asf] ;Dks{df /xG5, ta;Dd To;nfO{ rnfpgsf nflu 8f6f / ;ˆ6j]o/ k|f]u|fd Snfp8 sDKo'l6ªdfkm{t  
kx'Frdf x'G5g\ . Snfp8 sDKo'l6ª dflg;sf lardf nf]slk|o aGb} uPsf] 5 . o;df /flvPsf 8f6f jf hfgsf/L h'g;'s} 7fpFaf6 
klg x]g{ / k|of]u ug{ ;lsG5 . 

Snfp8 sDKo'l6ªsf kmfObf 

Snfp8 sDKo'l6ªsf lgDglnlvt kmfObf /x]sf 5g\ M

-s_	 o;n] xf8{j]o/ / ;ˆ6j]o/ lsGg] tyf ;]6ck ug{ nfUg] k"FhLut vr{ 36fpF5 .

-v_	 cfjZostfcg';f/ o;nfO{ h'g;'s} ef}uf]lns :yfgaf6 k|of]u ug{ ;lsG5 .

-u_	 o;af6 sfd ug{ l56f] x'g] x'gfn] ;do art ub{5 .

-3_	 Snfp8 k|bfossf] g]6js{df w]/} cgfjZos ;fO6 x'Fb}gg\  . To;}n] o;n] 8f6f Aofsck, l/se/L / Jofkf/ lg/Gt/tfnfO{ 
;lhnf] / sd vlr{nf] agfpF5 .

ST Snfp8 sDKo'l6ª ! 3=
% ld=

sf8{ g+= @!

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

#=	 ljifo If]q 
 ;"rgf / ;~rf/ k|ljlw-Snfp8 sDKo'l6ª_ 

$=	l;sfO pknlAw 
-s_	 Snfp8 sDKo'l6ªsf] kl/efiff / kl/ro lbg 
-v_	 Snfp8 sDKo'l6ªsf] k|of]usf If]q atfpg 
-u_	 Snfp8 sDKo'l6ªsf k|of]u ug{ 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M

-s_	 Snfp8 sDKo'l6ª eg]sf] s] xf] <  o;sf] s] dxŒj 5 < 
-v_	 Snfp8 sDKo'l6ªsf kmfObf n]Vg'xf];\ .  
-u_	 g]kfndf s'g s'g Snfp8 sDKo'l6ª ;]jf k|bfosn] sfd ul//x]sf 5g\ <

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ Snfp8 sDKo'l6ªaf/] hfgsf/L u/fP/ To;sf pkof]lutfaf/] ;';"lrt u/fpg' xf] . 
To;}n] l;sf?nfO{ Snfp8 sDKo'l6ªsf] kmfObf kQf nufpg clek|]l/t ug'{xf];\\ . l;sf?n] u/]sf] sfdsf] d"Nofª\sg 
ug'{xf];\\ / cfjZostfcg';f/ k[i7kf]if0f lbg'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'

OG6/g]6df ;'/Iff (Internet security) 
cfhsf] l8lh6n ;+;f/df xfd|f b}lgs ultljlw OG6/g]6df e/ k5{g\ . ;~rf/, dg]/~hg, cfly{s tyf cGo sfo{ cgnfOg x'G5g\ . 
o; k|lj|mofdf ;+j]bgzLn hfgsf/L OG6/g]6df ;fem]bf/L eO/x]sf] x'G5 . o:tf] a]nfdf ;fOa/ ck/fwLx¿af6 vt/f x'g ;S5 . 
OG6/g]6df ljleGg ;ˆ6j]o/ k|of]u u/]/ Xofs/x¿n] JolStut 8f6f -h:t}M a}ª\s vftf, s]|l86 sf8{ gDa/ cflb_ rf]g{ ;S5g\ . 
OG6/g]6 ;'/Iff hf]lvdx¿df dfnj]o/, sDKo'6/ jd{, :kfd, lkml;ª, af]6g]6 cflb k5{g\ .

sDKo'6/ k|0ffnLdf Iflt k'¥ofpg] jf cglws[t kx'Fr k'¥ofpg] b'ef{jgfk"0f{ ;ˆ6j]o/nfO{ dfnj]o/ elgG5 . dfnj]o/sf efO/;, jd{, 
6«f]hg h:tf w]/} ¿k x'G5g\ .  Ps sDKo'6/af6 csf]{ sDKo'6/df k|ltlnlk agfpg] ;ˆ6j]o/ k|f]u|fdnfO{ sDKo'6/ jd{ elgG5 . o;n] 
lagfcGt/lj|mof g} k|ltlnlk agfpg ;S5 . 7'nf] ;ª\Vofdf k|fKt x'g] cgfjZos On]S6«f]lgs ;Gb]znfO{ :kfd elgG5 . :kfdx¿ 
Od]n, 6]S:6 Dof;]h, sd]G6 cflbsf ¿kdf cfpg ;S5g\ . :kfdn] sDKo'6/df cgfjZos ;ˆ6j]o/ OG:6n klg u5{g\ .  ;fOa/ 
ck/fwLn] s'g} ljZj;gLo ;+:yf -a}ª\s, ;/sf/L lgsfo_ ePsf] gf6s u/L  ljleGg k|nf]eg b]vfO{ JolStut hfgsf/L rf]g]{ k|of; 
g} lkml;ª xf] . ;fOa/ ck/fwLåf/f lgolGqt sDKo'6/x¿sf] g]6js{ g} af]6g]6 xf] .  o;n] 7'nf] dfqfdf ;fOa/ cfj|md0f ;Eej 
agfpF5 . 

OG6/g]6af6 x'g] c;'/Iff / ;faO/ ck/fwaf6 aRg] pkfo 

OG6/g]6af6 x'g] c;'/Iff / ;faO/ ck/fwaf6 aRg lgDglnlvt pkfo cjnDag ug'{k5{ . 

-s_	 ;'/lIft a|fph/ dfq k|of]u ug'{k5{ .

-v_	 k|of]ustf{sf] klxrfg jf:tljs / ;To xf] ls xf]Og egL klxrfg ug'{k5{ .  o;sf nflu kf;j8{, afof]d]l6«s k|df0fLs/0f 
cflb ug{ ;lsG5 .

-u_	 Od]n ;'/Iff /0fgLlt :yfkgf ug'{k5{ .

-3_	 g]6js{df cglws[t kx'FrnfO{ lgif]w ug{ kmfo/jfnsf] k|of]u ug'{k5{ . kmfo/jfnn] lkmN6/sf] sfd u5{ .

-ª_	 sDKo'6/df PlG6efO;/sf] k|of]u ug]{ h;n] efO/; kQf nufP/ x6fpg d2t u5{ .

-r_	 kf;j8{ k|aGwsf] k|of]u ug'{k5{ .

-5_	 PG8kf]OG6 ;]So'l/6L ;fO6sf] k|of]u ug'{k5{ . o;df kmfo/jfn, PlG6efO/;, PlG6:kfOj]o/ h:tf ofk x'G5g\ .

22.1 ;fOa/ cfj|md0fsf tl/sf 22.2 ;fOa/ cfj|md0faf6 aRg] pkfo

ST OG6/g]6 ;'/Iff
! 3=
% ld=

sf8{ g+= @@

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

@=	 l;sfO lj|mofsnfk   
-s_	 OG6/g]6 ;'/Iffsf];DaGwL ljifoj:t'af/]  OG6/g]6af6 vf]hL ug{'xf];\ / cfkm"n] e]6]sf ljifoj:t'sf] l6kf]6 agfP/ 

kfn}kfnf] 3/sf cleefjsnfO{ ;'gfpg'xf];\ .  
-v_	 OG6/g]6 ;'/Iffsf pkfo;DaGwL lrq vf]h]/ To;sf] sl6ª÷lk|G6 lgsfNg'xf];\ . Tof] b]vfP/ ;fyLnfO{ To;sf] 

af/]df eGg nufpg'xf];\  . o;af/] yk hfgsf/L k|flKtsf nflu u'un u/]/ x]g]{, vf]Hg] / cfkm"n] e]6]sf 
ljifoj:t'sf] l6kf]6 agfO{ k|:t't ug]{ sfo{ ug{'xf];\ .  

-u_	 OG6/g]6 ;'/Iff;DaGwL  >Job[Zo ;fdu|L vf]hL u/L x]g'{xf];\\ . ;fdu|L cWoog ubf{ cfkm"n] a'em]sf s'/f l6kf]6 
u/L To;;DaGwL k|ltj]bg tof/ ug'{xf];\\ . cfkm"n] tof/ u/]sf] k|ltj]]bg sDKo'6/;DaGwL hfgsf/L /fVg] 3/sf] 
Ho]i7 ;b:o jf 5/l5d]ssf /x]sf ;|f]tJolStnfO{ b]vfpg'xf];\ .

-3_	 ;fyLx¿sf] ;d"x agfP/ x/]s ;d"xn] rf6{ k]k/df OG6/g]6 ;'/Iffsf pkfosf] ;"rL agfpg'xf];\\ / leQfdf 
6fF:g'xf];\ . x/]s ;d"xnfO{ kfn} kfnf] rf6{ k]k/df ePsf a'Fbf k9\g'xf];\  / ;femf ;"rL agfpg'xf];\\ .

-ª_	 3/ jf 5/l5d]sdf /x]sf hflgkmsf/ JolStaf6 sDKo'/6df PlG6efO/; k|of]usf] cEof; ug{'xf];\ . 

#=	 ljifo If]q 
 ;"rgf / ;~rf/ k|ljlw-OG6/g]6 ;'/Iff_ 

$=	l;sfO pknlAw 
-s_	 OG6/g]6 ;'/Iffsf] kl/ro lbFb} To;sf] cfjZostf atfpg 
-v_	 OG6/g]6 ;'/Iffsf] gx'Fbf x'g ;Sg] vt/f atfpg 
-u_	 OG6/g]6 ;'/Iffsf pkfo cjnDag ug{ 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M

-s_	 OG6/g]6 ;'/Iff eg]sf] s] xf] <  o;sf] s] dxŒj 5 < 
-v_	 OG6/g]6 ;'/Iff lsg cfjZos 5  <  
-u_	 OG6/g]6 ;'/Iffdf cfpg ;Sg] vt/f s] s] 5g\ < 
-3_	 OG6/g]6 ;'/Iffsf pkfosf] ;"rL agfpg'xf];\\ .

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{ cWoogsf] p2]Zo l;sf?nfO{ OG6/g]6 ;'/Iffsf af/] hfgsf/L u/fpg' / OG6/g]6sf] ;'/Iffsf pkfo 
cjnDag ug{ ;Sg] agfpg' xf] . l;sf?nfO{  OG6/g]6 ;'/Iffdf x'g ;Sg] vt/faf/] yk vf]hL ug{ nufpg'xf];\ .  l;sf?n] 
u/]sf] sfdsf] d"Nofª\sg ug'{xf];\\ / cfjZostfcg';f/ k[i7kf]if0f lbg'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

@=	 l;sfO lj|mofsnfk   
-s_	 sfkLdf cfˆgf] jl/kl/ kfOg] hgfj/sf] gfd n]Vg'xf];\ .  tL hgfj/nfO{ ltgLx¿sf] vfgf vfg] afgLsf] 

cfwf/df zfsfxf/L, df+;xf/L / ;j{xf/L ;d"xdf /fVg'xf];\ M

zfsfxf/L df+;fxf/L ;a{xf/L

-v_	 k'/fgf] k':ts jf kqklqsf vf]hL u/L hgfj/sf lrqsf sl6ª lgsfNg'xf];\ . tL hgfj/sf] vfgf vfg] afgLsf] 
cfwf/df cnu cnu rf6{ k]k/df 6fF;]/ tL rf6{ k]k/ leQfdf 6fF:g'xf];\ . 

-u_	 Pp6f rf6{ k]k/df tnsf] h:t} tflnsf agfpg'xf];\\ / ToxfF lbOPsf hgfj/sf] gfd n]Vg'xf];\ . tL hgfj/ 
zfsfxf/L, df+;xf/L jf ;j{xf/dWo] s'g ;d"xdf k5{g\, n]Vg'xf];\ .

af3 9's'/ lu¢ la/fnf] ;k{ s's'/ uf]xL afv|f lrn

sfu lh/fkm cgf{ lrt'jf s'v'/f v/fof] xfQL dflg; k/]jf

!=	 l;Sg'kg]{ ljifoj:t'
hgfj/x¿nfO{ hLjgofkgsf nflu zlSt rflxG5 . z/L/df zlSt k|fKt ug{ vfgf vfg'k5{ . ;a} hgfj/sf] vfgf Ps} vfnsf 
x'Fb}gg\ . To;}n] vfgf vfg] cfwf/df hgfj/nfO{ tLg ;d"xdf afFl8G5 M zfsfxf/L, df+;fxf/L / ;j{xf/L 

zfsfxf/L (hervivores) M cfxf/fsf] ¿kdf cGg, af]6la?jf / kmnkm"n  vfg] hgfj/x¿nfO{ zfsfxf/L elgG5 . ufO{, e}F;L, 
xfQL, u}F8f, v/fof], d[u cflb zfsfxf/L hgfj/ x'g\ . oL hgfj/sf] kfrggnL nfdf] x'G5 . oL hgfj/sf] d'vdf 3fF; rkfpg pko'St 
vfnsf bfFt x'G5g\ .

df+;fxf/L (carnivores) M cfxf/fsf] ¿kdf c¿ hgfj/sf] df;' vfg] hgfj/x¿nfO{ df+;fxf/L elgG5 . af3, l;+x, uf]xL, afh 
cflb df+;fxf/L hgfj/ x'g\ . oL hgfj/sf] df;' n'5\g .  ltvf bfFt x'G5g\ eg] kfrggnL 5f]6f] x'G5 .

;j{xf/L (Omnivores) M cfxf/fsf] ¿kdf hgfj/ / jg:klt b'a} vfg] hgfj/nfO{ ;j{xf/L  elgG5 . efn', dflg;, sfu, s's'/ 
cflb o;df k5{g\ .

u}F8f l;+x efn'

ST vfgfsf] cfwf/df hgfj/sf] juL{s/0f $% 
ldg]6

sf8{ g+= @#

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

#=	 ljifo If]q 
hLjx¿ / ltgLx¿sf] agf]6 -vfgf vfg] cfwf/df hgfj/sf] juL{s/0f_  

$=	l;sfO pknlAw 
-s_	 cfˆgf] j/k/sf] jftfj/0fdf kfOg] hgfj/x¿sf] ;"rL agfO{ ltgnfO{ zfsfxf/L, df+;fxf/L tyf ;j{xf/L ;d"xdf  

5'6\ofpg 
-v_	 zfsfxf/L, df+;fxf/L tyf ;j{xf/L hGt'sf nIf0fsf]  ;"rL agfpg 
-u_	 zfsfxf/L, df+;fxf/L / ;j{xf/L hgfj/sf lardf b]lvg] km/s atfpg 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M

-s_	 vfgf vfg] cfwf/df hgfj/nfO{ slt ;d"xdf afFl8G5 < ltgsf] gfd n]Vg'xf];\ .
-v_	 zfsfxf/L, df+;fxf/L tyf ;j{xf/L hGt'sf b'O{ b'O{cf]6f nIf0fsf] ;"rL agfpg'xf];\\ .
-u_	 km/s n]Vg'xf];\ M
        -c_  zfsfxf/L / df+;fxf/L     -cf_ df+;fxf/L / ;j{xf/L

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{af6 l;sf?nfO{ zfsfxf/L, df+;fxf/L / ;j{xf/L hgfj/ lrGg ;Sg] l;k ljsf; ug{  tyf ltgsf nIf0f 
atfpg ;Sg] agfpg vf]lhPsf] xf] . l;sf?nfO{  jl/kl/ /x]sf afx]ssf hgfj/x¿sf] tl:a/ e]nf ug{ nufO{ zfsfxf/L, 
df+;fxf/L / ;j{xf/L s] x'g\, 5'6\6\ofpg] cEof; u/fpg'xf];\ .  To;sf]  d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .

-3_	 hgfj/sf] vfgf vfg];DaGwL >Job[Zo ;fdu|L cjnf]sg ug'{xf];\ / To;df b]lvPsf ;a} hgfj/sf] gfd 
l6Kg'xf];\ . To;kl5 s'g s'g hgfj/ s'g s'g ;d"xdf k5{g\, 5'6\ofP/  sfkLdf n]Vg'xf];\ .

-ª_	 b'O{b'O{ hgf l;sf?sf] ;d"x agfpg'xf];\\ / x/]s ;d"xdf klxnf] l;sf?n] hgfj/sf] gfd eGg'xf];\ / bf];|f] 
l;sf?n] vfgf vfg] afgLsf] cfwf/df ;d"x atfpg'xf];\ . csf]{ k6s  bf];|f]n] hgfj/sf] gfd eGg'xf];\ / 
klxnf]n] vfgf vfg] cfwf/df To;sf] ;d"x atfpg'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

@=	 l;sfO lj|mofsnfk   
-s_	 k'/fgf] k':ts jf kqklqsf vf]hL u/L ljleGg hgfj/sf lrqsf sl6ª lgsfNg'xf];\ . tL hgfj/sf] nIf0fsf 

cfwf/df pko'St  ;d"xsf] sf]7fdf lrq 6fF:g'xf];\ .  ;f] lrq ;fyLx¿nfO{ b]vfP/ 5nkmn ug{'xf];\ .
-v_	 cfˆgf] jl/kl/ kfOg] hgfj/sf] gfd n]Vg'xf];\ / ltgsf nIf0fsf cfwf/df  ;d"x 5'6\ofpg'xf];\ M  

dT:o peor/ ;/L;[k kIfL :tgwf/L

!=	 l;Sg'kg]{ ljifoj:t'
cfˆgf] 8F8fNgf]df dflyaf6 tn;Dd xft n}hfg'xf];\ . s] ToxfF s'g} xf8 e]6\6fpg'eof] < 8F8fNgf] e]l6Psf] Tof] nfdf] xf8 g} d]?b08 
xf] . lbPsf hgfj/sf] lrq x]g'{xf];\\ . tL  s'g s'g hgfj/ x'g\ < tL hgfj/sf] z/L/df  d]?b08 5 ls 5}g xf]nf <

ljleGg vfnsf xf8 hf]l8P/ ag]sf] z/L/sf] k5fl8sf]  s8f xf8nfO{ 
d]?b08 -9f8_ elgG5 . ;k{, 5]kf/f], df5f, do"/, dfG5] d]?b08 x'g] hLjsf 
pbfx/0f x'g\ . d]?b08 x'g] hgfj/nfO{ kfFrcf]6f ;d"xdf afFl8G5 M dT:o 
(pisces), peor/ (Amphibians), ;/L;[k (Reptiles),kIfL 
(Aves) / :tgwf/L (Mammals) 

dT:o M o; ;d"xsf hgfj/ kfgLdf a:5g\ . kfgLdf kf}l8g ;lhnf]sf 
nflu oL hgfj/sf] z/L/ 8'ª\uf cfsf/sf] x'G5 . logsf] z/L/ sTnfn] 
9flsPsf] x'G5 . kf}l8gsf nflu kv]6f x'G5g\ . ;f; km]g{sf nflu km'Nsf 
(gills) x'G5g\ . logsf] d'6'df b'O{ sf]7f dfq x'G5g\ . oL hLj ljifdtfkL 
x'G5g\ . logLx¿df aflx/L uef{wfg x'G5 . df5f -c;nf, /f]x', 8u lkm;_, ;d'b|L 3f]8f cflb o; ;d"xdf k5{g\ . 

peor/ M oL ;d"xsf hgfj/x¿ kfgL / hldg b'a} 7fpFdf a:g ;S5g\ . kf}8g / lxF8\gsf nflu z/L/df v'6\6f /x]sf x'G5g\ . 
v'6\6fsf cf}Fnf kftnf] 5fnf (Web) n] hf]l8Psf x'gfn] lognfO{ kfgLdf kf}8g ;lhnf] x'G5 . ;f; km]{gsf nflu kmf]S;f] x'G5 . 
km'Nsf / 5fnfaf6 klg ;f; km]5{g\ . d'6'df tLg sf]7f x'G5g\ . oL hLj ljifdtfkL x'G5g\ . logLx¿df aflx/L uef{wfg x'G5 . Eofu'tf] 
(Frog), kfxf (Toad) :ofnfdfG8/, xfOnf cflb peor/sf pbfx/0f x'g\ .

;/L;[k M oL hLj hldgdf 3;|]/ lxF8\5g\ . 5fnf ;'Svf, v;|f] / s8f x'G5 . kmf]S;f]af6 ;f; km]5{g\ . d'6'df tLg sf]7f dfq x'G5 . 
oL hLj ljifdtfkL x'G5g\ . logLx¿df leqL uef{wfg x'G5 . hldgdf km'n kf5{g\ / km'naf6 lglZrt ;dokl5 aRrf lg:sG5 . ;k{, 
uf]xL, 5]kf/f], s5'jf cflb o; ;d"xdf k5{g\ . 

kIfL M oL hgfj/sf] z/L/ e'Tnf / KjfFvn] 9flsPsf] x'G5 . xfjfdf p8\gsf nflu Pshf]8L kv]6f x'G5g\ . 6fpsfdf r'Rrf] /x]sf] 
x'G5 .  kmf]S;fn] ;f; km]5{g\ . d'6'df rf/ sf]7f x'G5g\ . xfjfdf p8\g ;lhnf]sf nflu kIfLsf xf8 vf]j|mf] / xn'sf x'G5g\ . oL 
hgfj/ ;dtfkL x'G5g\ . oL hgfj/df leqL uef{wfg x'G5 . uef{wfg kl5 km'n kf5{g\ / km'naf6 aRrf lg:sG5 . sfu, do"/, 8fFkm], 
9's'/ cflb o; ;d"xdf kg]{ hLj x'g\ .

:tgwf/L M oL hgfj/sf] z/L/ /f}Fn] 9flsPsf] x'G5 . kmf]S;f]af6 ;f; km]5{g\ . d'6'df rf/ sf]7f x'G5g\ . z/L/df k|foM aflx/L sfg 
x'G5g\ . z/L/df :tg u|GyL x'G5g\ . oL hgfj/x¿ ;dtfkL x'G5g\ . z/L/df leqL udf{wfg x'G5 . uef{wfgkl5 ;f]em} aRrf hGdfpF5g\ 
/ aRrfnfO{ :tgkfg u/fpF5g\ . dfG5], efn', af3, ufO{, Xj]n, rd]/f] cflb o;sf pbfx/0f x'g\ .

ST d]?b08Lo hgfj/sf] jufL{s/0f
! 306fsf8{ g+= @$

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

#=	 ljifo If]q 
 hLjx¿ / ltgLx¿sf] agf]6 -d]?b08 x'g] hLjx¿sf] juL{s/0f_ 

$=	l;sfO pknlAw 
-s_	 cfˆgf] j/k/sf] jftfj/0fdf kfOg] hgfj/x¿sf] cjnf]sg u/L d]?b08 x'g] / gx'g] ;d"xdf 5'6\ofpg 
-v_	 nIf0fsf] cfwf/df d]?b08 x'g] hgfj/sf] klxrfg ug{ 
-v_	 d]?b08 x'g] hgfj/sf] ;d"xx¿ n]vL x/]s ;d"xdf kg]{ hgfj/sf] pbfx/0f atfpg 
-u_	 dT:o, peor/, ;/L;[k, kIfL / :tgwf/Lsf nIf0f atfpg

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M

-s_	 df5f, peor/, ;/L;[k, kIfL / :tgwf/Lsf b'O{b'O{cf]6f nIf0f n]Vg'xf];\ .
-v_	 sf/0f lbg'xf];\ M
	 -c_ Eofu'tf] peor/ ;d"xdf k5{ .
	 -cf_ kIfLx¿ ;lhn} p8\g ;S5g\ .
-u_	 km/s n]Vg'xf];\ M
        -c_  df5f / peor/    -cf_ pe/r/ / ;/L;[k  -O_ kIfL / :tgwf/L

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{af6 l;sf?nfO{ d]?b08 x'g] hgfj/ lrGg  / ;d"x ljefhg ug{ / nIf0f atfpg ;Sg] l;k ljsf; ug{ 
vf]lhPsf] xf] .  l;sf?nfO{  jl/kl/ /x]sf afx]ssf  d]?b08 x'g] hgfj/x¿sf] cWoog ug{ nufO{ tL hgfj/sf] ;d"x 
5'6\6\ofpg] cEof; u/fpg'xf];\ .  To;sf]  d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .

-u_	 tnsf] tflnsfdf lbOPsf hgfj/sf] nIf0f ;Demg'xf];\ / tL hgfj/  s'g s'g ;d"xdf k5{g\, n]Vg'xf];\ M

hgfj/ 9's'/ lu¢ la/fnf] ;k{ df5f uf]xL 5]kf/f] lrn

;d"x

hgfj/ ;d'b|L 3f]8f cgf{ lrt'jf s'v'/f v/fof] xfQL s5'jf k/]jf

;d"x
							     

-3_	 Pp6f rf6{ k]k/ lng'xf];\ / ;a} ;d"xsf hgfj/sf nIf0f n]vL l;sfO sIfsf] leQfdf 6fF:g'xf];\ . 
-ª_	 b'O{b'O{ hgf l;sf?sf] ;d"x agfpg'xf];\\ . ;d"xsf] klxnf] l;sf?n] hgfj/sf] lrq b]vfpg'xf];\ / bf];|f] l;sf?n] 

To;sf] ;d"x atfpg'xf];\ . csf]{k6s bf];|f]n] lrq b]vfpg'xf];\ / klxnf]n] ;d"x atfpg'xf];\ .
-r_	 b'O{b'O{ hgf l;sf?sf] ;d"x agfpg'xf];\\ . ;d"xsf] klxnf] l;sf?n] hgfj/sf] lrq b]vfpg'xf];\ / bf];|f] l;sf?n] 

To;sf nIf0f atfpg'xf];\ . csf]{k6s bf];|f]n] hgfj/sf] lrq b]vfpg'xf];\ / klxnf]n]  nIf0f atfpg'xf];\ .
-5_	 OG6/g]6 k|of]u u/L dT:o, peor/, ;/L;[k, kIfL / :tgwf/L hgfj/af/] cWoog ug'{xf];\\ . cfkm"nfO{ nfu]sf 



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
cfˆgf] jl/kl/ ePsf ls/f km6\ofª\u|f x]g'{xf];\ < s] ltgLx¿sf]  dfG5]sf] h:t} 9f8 -d]?b08_ x'G5 <  uF8\of}nf, lrKn]ls/f, ;fª\nf] h:tf 
hLjx¿sf] z/L/df d]?b08 -9f8_ x'Fb}g . z/L/sf 9f8 gx'g] hgfj/x¿nfO{ d]?b08 gePsf hgfj/ (Invertebrates) elgG5 .  o; 
;d"xsf hgfj/nfO{ gf}cf]6f kmfOnddf afFl8Psf] 5 M Pssf]ifLo hgfj/, l5b|o'St z/L/ ePsf hgfj/, vf]j|mf] z/L/ ePsf hgfj/, r]K6f] 
z/L/ ePsf hgfj/,  v08v08 gk/]sf 8f]nfsf/ hgfj/, v08v08 k/]sf 8f]nfsf/ hgfj/, v08v08 v'6\6f x'g] hgfj/, g/d z/L/ ePsf 
hgfj/ / sfF8fo'St 5fnf ePsf hgfj/ .

Pssf]ifLo hgfj/ (Protozoa, k|f]6f]hf]jf_ M oL hgfj/sf] z/L/ Pp6f dfq sf]ifn] ag]sf] x'G5 . oL ;"Id hLj ePsfn] ;"Idbz{s 
oGqn] dfq b]Vg ;lsG5 . logLx¿ k|foM kfgLdf kfOG5g\ . lxF8\gsf nflu gSsnL v'6\6f, ˆnfh]nf, l;lnof h:tf cª\u x'G5g\ . cd}y'lgs 
k|lj|mofaf6 ;Gtfg pTkfbg x'G5 . cldjf, kf/fd]l;od, o'lUngf, KnfHdf]l8od cflb  

l5b|o'St z/L/ ePsf hgfj/ -Porifera, kf]l/km]/f_ M of] ;d"xsf hgfj/sf] z/L/el/ l5b| x'G5g\ . tL l5b|x¿nfO{ cf]l:6of elgG5 . 
z/L/sf] dflyNnf] efudf ePsf] 7'nf] KjfnnfO{ cf]:s'nd elgG5 . logLx¿ kfgL d'lg s'g} j:t'df 6fFl;P/ /x]sf x'G5g\ . cyf{t\ o; ;d"xsf 
hgfj/ lxF88'n ub}{gg\ . z/L/ b'O{ txsf] sf]ifaf6 ag]sf] x'G5 . logsf] z/L/df vfB kbfy{ c]l:6of l5/]/ hfG5 eg] ljsf/ a:t' cf]:s'ndaf6 
lg:sG5 .   z/L/sf] 6's|]sf] efuaf6 gofF hLj aG5 . o; k|lj|mofnfO{ l/h]g]/];g elgG5 . ;kGh, :kf]lGhnf, ;fOsf]g cflb o;sf pbfx/0f 
x'g\ .

vf]j|mf] z/L/ x'g] hgfj/ -Coelenterata, l;nG6/]6f_M  o; ;d"xsf hgfj/sf] z/L/ vf]j|mf] gnL h:t} x'G5 .  gnLsf] Psftkm{ d'v 
/x]sf x'G5 . d'vfdf wfuf] h:tf dl;gf 6]G6\ofsn x'G5g\ . 6]G6\ofsnsf] ;xfotfn] vfgf ;dfTg] tyf lxF88'n ug]{ u5{g\ . o;sf] k|hgg 6';f 
knfP/ -al8ª k|lj|mof_ jf z/L/sf] 6'lj|mPsf] efu -l/h]g]/];g k|lj|mof_ af6 x'G5 .

r]K6f] z/L/ ePsf hgfj/ -Platyhelminthes, Kn]l6x]lNdGy];_M of] ;d"xsf hgfj/sf] z/L/ kft jf l/ag h:t} r]K6f] x'G5 . ogLx¿ 
k/hLjLsf] ¿kdf /xG5g\ . d'vdf r';s /x]sf x'G5g\ . r';ssf] d2tn] hgfj/sf] z/L/df 6fFl;P/ a:5g\ . d'v x'G5 t/ dnåf/ x'Fb}g . 
logLx¿sf] Pp6} z/L/df efn] / kf]yL cª\u x'G5g\ . To;}nL oL hgfj/nfO{ peolnª\uL elgG5 . lne/ˆn's, 6]kjd{, Knfg]l/of cflb 

v08 v08 gk/]sf 8f]nfsf/ hgfj/ -Asthelminthes, Pl;x]lNdGy];_ M o; ;d"xsf hgfj/sf] z/L/ 8f]nfsf/ x'G5 t/ z/L/df 
v08 k/]sf] x'Fb}g . logLx¿df d'v / dnåf/ ljsf; ePsf] x'G5 . efn] / kf]yL cnu cnu x'G5g\ . o:tf hLjnfO{ Pslnª\uL elgG5 . oL 
hLj klg k/hLjLsf] ¿kdf /xG5g\ . k]6df kg]{ h'sf -P:s]l/h_, r'gf{ -lkgjd{_, cª\s'z] h'sf -x's jd{_, xflQkfOn] ls/f -kmfOn]l/on 
jd{_ cflb o;sf pbfx/0f x'g\ .

v08 v08 z/L/ x'g] 8f]nfsf/ hgfj/ -Annelida, Plgln8f_M logLx¿sf] z/L/ v08v08 k/]sf] / 8f]nfsf/ x'G5 . z/L/ d'nfod / 
/l;nf] x'G5 . 5fnfaf6 Zjf;k|Zjf; u5{g\ . z/L/df /x]sf dl;gf sTnf -l;6L_ af6 lxF88'n u5{g\ . logLx¿ peolnª\uL x'G5g\ . uF8\of}nf, 
h'sf -lnr_ o;sf pbfx/0f x'g\ .

g/d z/L/ ePsf hgfj/-Mollusta, df]n:sf_M oL hgfj/x¿sf] z/L/ g/d / d'nfod x'G5 . z/L/ s8f cfj/0fn] 9flsPsf] x'G5 . 
df+;k];Lo'St v'6\6f x'G5g\  . logLx¿ Pslnª\uL x'G5g\ . lrKn]ls/f, zª\v\]ls/f, l;kL, cS6f]k; cflb 

sfF8f o'St 5fnf ePsf hgfj/ -Echinodermata, OsfOgf]8d]{6f_M oL hgfj/sf] z/L/ sfF8fo'St 5fnfn] 9flsPsf] x'G5 . z/L/df 
6fpsf] x'Fb}g . oL ;d'b|df dfq kfOG5g\ . kf}8gsf nflu 6\o'alkm6 x'G5g\ . z/L/ 6'ls|P/ gofF hLjsf] ljsf;  -l/h]g]/];g k|lj|mof_ x'G5 .  
l;clr{g, :6f/ lkm;, ;L s'sDa/ o;sf pbfx/0f x'g\ .

k|f]6f]hf]jf kf]l/km]/f l;nG6/]6f Kn]l6x]lNdGy;\ g]dfx]lNdGy;\ Plgln8f cfyf]{kf]8f df]n:sf PsfOgf]8d]{6f

kf/fd]l;od ;fOsf]g xfO8«f lne/ˆn's h'sf uF8\of}nf k'tnL zª\v]ls/f tf/fdf5f

ST d]?b08 gx'g] hgfj/sf] jufL{s/0f ! 306fsf8{ g+= @%

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

#=	 ljifo If]q 
 hLjx¿ / ltgLx¿sf] agf]6 -d]?b08 gx'g] hLjx¿sf] juL{s/0f_ 

$=	l;sfO pknlAw 
-s_	 cfˆgf] j/k/sf] jftfj/0fdf kfOg] hgfj/x¿nfO{ cjnf]sg u/L d]?b08 x'g] / gx'g] hgfj/df 5'6\ofpg 
-v_	 nIf0fsf] cfwf/df d]?b08 gx'g] hgfj/sf] ;d"x -kmfOnd_ 5'6\ofpg 
-v_	 d]?b08 gx'g] hgfj/sf ;d"x -kmfOnd_sf] nIf0f / pbfx/0f atfpg  
-u_	 ljleGg kmfOndsf hgfj/sf] lardf t'ngf u/L km/s atfpg

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M

-s_	 k|f]6f]hf]jf, kf]l/km]/f / l;nG6/]6f ;d"xsf hgfj/sf] b'O{b'O{cf]6f nIf0f n]Vg'xf];\ .
-v_	 Kn]l6x]lNdGy];, Pl;x]lNdGy]; / Plgln8f ;d"xsf hgfj/sf b'O{b'O{cf]6f nIf0f n]Vg'xf];\ .
-u_	 PsfOgf]8d]{6f ;d"xdf kg]{ hLjx¿sf tLg cf]6f ljz]iftf n]Vg'xf];\ .
-3_	 km/s n]Vg'xf];\ M
        -c_  h'sf -lnr_ /  k]6df kg]{ h'sf -P:s]l/h_   -cf_ uF8\of}nf / lemFuf  -O_ zª\v]ls/f / tf/fdf5f

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{af6 l;sf?nfO{ d]?b08 gx'g] hgfj/ lrGg  / nIf0f eGg tyf tL nIf0fsf cfwf/df ltgLx¿sf] ;d"x 
ljefhg ug{ ;Sg] l;k ljsf; ug{ vf]lhPsf] xf] . l;sf?nfO{  jl/kl/ /x]sf afx]ssf  d]?b08 gx'g] hgfj/sf] tl:a/ 
e]nf ug{ nufO{ tL hgfj/sf] ;d"x 5'6\ofpg] cEof; u/fpg'xf];\ . To;sf] d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .

@=	 l;sfO lj|mofsnfk   
-s_	 ;"Idbz{s oGqsf] k|of]u u/L cldjf,kf/d]l;od h:tf Pssf]ifLo hLjsf] :nfO8 x]g{ nufpg'xf];\ / s] s] 

b]Vg'eof] egL l6kf]6 ug{ nufpg'xf];\ / l;sf?lardf 5nkmn u/fpg'xf];\ .
-v_ k'/fgf] k':ts jf kqklqsf vf]hL u/L To;df /x]sf 9f8 gx'g] hgfj/sf lrqsf sl6ª lgsfNg nufpg'xf];\ . 

Pp6f rf6{ k]k/df tL hgfj/sf] nIf0fsf cfwf/df ;d"x ljdfhg u/L lrq 6fF:g nufpg'xf];\ . l;sf?n] u/]sf] 
sfd x]/]/ k[i7kf]if0f lbg'xf];\ . 

-u_ l;sfO s]Gb| jl/kl/sf 3/ tyf hª\undf  OGel6{a|]6 hgfj/sf] vf]hL ug{ nufpg'xf];\ . ToxfF  9f8 gePsf dWo] 
s'g s'g hgfj/ e]l6P gfd n]Vg nufpg'xf];\ . nIf0fsf cfwf/df ltgsf] ;d"x 5'6\ofpg nufpg'xf];\ M

hgfj/sf] gfd nIf0f ;d"x

!= sldnf
@= =======================

-3_	 b'O{b'O{ hgf l;sf?sf] ;d"x agfpg'xf];\\ . kfnf] kfnf] Pshgfn] 9f8 gx'g] hgfj/x¿sf] gfd eGg] / csf]{ 
l;sf?n]  Tof] hgfj/sf] Pp6f nIf0f eGg] sfo{  u/fpg'xf];\ . 

-ª_	 OG6/g]6 k|of]u u/L 9f8 gx'g] hgfj/ ;DaGwdf hfgsf/L k|fKt ug{ / ;f] hfgsf/L sIffdf k|:t't ug{ cEof; 
u/fpg'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
cfˆgf] jl/kl/ ePsf s]xL af]6la?jf tf]/L, e6df;, ds} cflb x]g'{xf];\ .  tL la?jfdf s] s] 
efu /x]sf 5g\ < tL efun] s] s] sfd u5{g\ xf]nf < x/]s la?jf ljleGg efu ldn]/ ag]sf] 
x'G5g\ . h/f, sf08, kft, km'n, kmn cflb la?jfsf d'Vo efu x'g\ . 

h/f -root_M hldg leq /x]sf la?jfsf] efunfO{ h/f elgG5 . lap cª\s'/ x'Fbf klxn] 
pTklQ ePsf] h/fnfO{ d'Vo h/f (primary roots) elgG5 . d'Vo h/faf6 lgl:sPsf 
h/fnfO{ låtLo h/f (secondary roots) elgG5 eg] låtLo h/faf6 lg:sg] h/fnfO{ 
t[tLo h/f (tertiary roots) elgG5 . h/fsf] 6'Kkfdf x'g] 6f]kLnfO{ ?6Sofk -root cap_ 
elgG5 . h/fdf /x]sf=dl;gf /f}F h:tf h/fnfO{ ?6x]o/  -Root Hairs) elgG5 . 

d'nh/f k|0ffnL / em'Kk] h/f k|0ffnL M agfj6sf] lx;fan] h/f b'O{ k|sf/sf x'G5g\ M d"nh/f k|0ffnL / em'Kk] h/f k|0ffnL 

26.1 tf]/Lsf] hf/ -d"n h/f k|0ffnL_ 26.2 Kofhsf] h/f -u'R5]h/f k|0ffnL_

s]xL la?jfdf sf08sf] km]baf6 u'R5f ag]/ h/f lg:s]sf x'G5g\ . o:tf h/f x'g'nfO{ em'Kk] h/f k|0ffnL ( Fibrous root 
syatem) elgG5 . ds}, sf]bf], wfg, ux'F h:tf PsbnLo la?jfdf u'R5] h/f /x]sf] x'G5 . s]xL la?jfdf sf08sf] km]baf6 Pp6f 
d"n h/f lg:sG5 / d"n h/faf6 ;xfos h/f lg:sG5g\ . o:tf vfnsf] h/fnfO{ d"n h/f k|0ffnL (tap root system) elgG5 . 
tf]/L, s]/fp, rgfnufotsf b'O{bnLo la?jdf d"n h/f / ;xfos h/f /x]sf x'G5g\ . 

¿kfGtl/t h/f (modified root) :   s]xL la?jdf ljz]if sfd ug]{ u/L km/s vfnsf h/f x'G5g\ . To:tf vf; sfdsf nflu 
ag]sf km/s vfnsf h/fnfO{ ¿kfGtl/t h/f (modified root)elgG5 . k|k h/f, l:6N6 h/f, :6f]/]h h/f, k/hLjL h/f cflb 
o:tf vfnsf h/f x'g\ .

26.3 k|k h/f -j/_ 26.4 l:6N6 h/f -ds}_ 26.5 k/hLjL h/f 26.6 :6f]/]h h/f

h/fsf] sfd  

h/fn] la?jfsf nflu hldgaf6 vlgh, nj0f / kfgL ;f]:g] sfd u5{ . d;nf ufh/, ;v/v08sf h/fn] vfB kbfy{ ;~ro u/]/ 
/fV5g\ . k/hLjL h/fx¿ c¿ la?jfdf 6fFl;P/ /xG5g\, tL la?jfaf6 vfB kbfy{ ;f];]/ lnG5g\ . j/, lkkn h:tf la?jfdf kfOg] 
k|k h/fn] ?vsf xfFufnfO{ nRsgaf6 hf]ufpF5g\ . ds},pv' cflbdf x'g] l:6N6 h/fn] af]6nfO{ 9Ngaf6 hf]ufpF5g\ . s]xL la?jfsf] 
h/fn] gofF la?jf pTkfbg u5{g\ . h:t}M ;v/v08 

ST la?jfsf efu -h/f_
$% 

ldg]6
sf8{ g+= @^

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

#=	 ljifo If]q 
hLj / ltgsf] agf]6 -la?jfsf ljleGg efuM h/f_  

$=	l;sfO pknlAw 
-s_	 h/fsf] kl/efiff / sfo{ atfpg 
-v_	 h/fsf] k|sf/sf] gfd n]Vg, klxrfg ug{  / ltgsf] lrq sf]g{ 
-u_	 ¿kfGtl/t h/fx¿sf] klxrfg ug{  / sfd atfpg

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M

-s_	 h/f eg]sf] s] xf] < oL slt k|sf/sf x'G5g\, n]Vg'xf];\ .
-v_	 ¿kfGtl/t h/f eg]sf] s] xf] < o;sf s'g} tLgcf]6f pbfx/0f lbO{ tL h/fsf] sfd ;d]t n]Vg'xf];\ .
-u_	 h/fn] s] s] sfd u5{g\ < ;"rL agfpg'xf];\\ .
-3_	 tf]/L / wfgsf] h/fsf] lrq n]Vg'xf];\ .
-ª_	 km/s n]Vg'xf];\ M
        -c_  d"n h/f /  u'R5] h/f    -cf_ k|k h/f / l:6N6 h/f

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{af6 l;sf?df h/f klxrfg ug]{ ;Sg] l;k ljsf; ug{ vf]lhPsf] xf] .  l;sf?nfO{  jl/kl/ /x]sf ljleGg 
vfnsf yk la?jfsf h/f ;ª\sng ug{ nufpg'xf];\ / ltgsf] klxrfgsf] cEof; u/fpg'xf];\ . To;} u/L ljleGg vfnsf 
¿kfGtl/t h/f b]vfP/ tL h/fnfO{ klxrfg ug{ / ltgsf] sfdaf/] atfpg l;sf?nfO{ ;d"xdf cEof; u/fpg'xf];\ . 
l;sf?nfO{ sfddf clek|]l/t ub}{  pgLx¿sf] sfdsf]  d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .

@=	 l;sfO lj|mofsnfk   
-s_	 tf]/L jf s]/fpsf] af]6sf] h/fsf] lrq agfpg'xf];\\ / To;sf ljleGg efusf] gfd n]Vg'xf];\ .
-v_	 l;sfO s]Gb| jf cfˆgf] 3/ jl/kl/ nufPsf] ds}, tf]/L, s]/fp, sf]bf]nufotsf la?jf pv]n]/ Nofpg'xf];\ / tL 

la?jfsf] h/f x]/L d'Vo h/f x'g] / e'mKk h/f x'g] ;d"xdf 5'6\ofpg'xf];\ .
-u_	 k'/fgf] k':ts jf kqklqsf vf]hL u/L h/fsf lrqsf sl6ª lgsfNg'xf];\ . Pp6f rf6{ k]k/df tL cnu cnu 

vfnsf h/fsf] cnu ;d"x  x'g] u/L lrq 6fF:g'xf];\ . cfkm"n] u/]sf] sfd ;fyLnfO{ b]vfP/ 5nkmn ug'{xf];\\ . 
-3_	 ljleGg vfn] la?jf -;v/v08, d'nf ufh/, ds}, a/ cflb_ sf] ¿kfGtl/t h/fsf] lrq ;ª\sng ug'{xf];\\ / 

To;nfO{ rf6{ k]]k/df 6fF;L x/]ssf] gfd / sfd n]Vg'xf];\ . cfkm"n] tof/ u/]sf] lrq l;sfO sIffsf] leQgfdf 
6fF;]/ ;a} ;fyLnfO{ xg{  lbg'xf];\  / 5nkmn ug'{xf];\\ .

-ª_	 OG6/g]6sf] k|of]u u/L ¿kfGtl/t h/faf/] cWoog u/L l6kf]6 agfpg'xf];\\ / Tof] l6kf]6 ;fyLx¿nfO{ ;'gfpg'xf];\ . 
;a}sf] k|:t'tLkl5 5nkmn u/L lgisif{ lgsfNg'xf];\ .

-r_	 h/fsf sfo{sf] ;"rL agfpg'xf];\\ / sIffdf ;'gfpg'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
sf08 (stem): cfˆgf] jl/kl/ ePsf af]6la?jf x]g'{xf];\ .  la?jfsf] s'g efunfO{ sf08 elgG5 < s'g s'g la?jfsf] sf08 
s:tf s:tf 5g\ < sf08sf] sfd s] xf]nf < cfkm}FnfO{ ;f]w]/ hafkm vf]Hg'xf];\ . 

la?jfsf] hldgeGbf aflx/sf] efunfO{ sf08 (stem) elgG5 . s'g} s'g} la?jfsf] sf08 hldg d'lg ;d]t /x]sf] kfOG5 . cb'jf, 
a];f/, lkF8fn', cfn' h:tf la?jfsf] sf08 hldg d'lg/x]sf] x'G5 . la?jfsf] sf08df g}  xfFuf, kft, km"n, kmn cflb nfU5g\ . 
sf08df cfFVnf x'G5g\ .  tL cfFVnfnfO{ ufF7f] (node) elgG5 . cfFVnf  -ufF7f]_ af6 xfFuf, kft lg:s]sf x'G5g\ . sf08df /x]sf 
b'O6f ufF7flarsf] efunfO{ cGt/ufF7f] (internode)  elgG5 .

km/s km/s la?jf sf08sf] cfsf/ k|sf/ klg km/s x'G5g\ . cfFk, s6x/, j/, lkkn, ;fn cflb la?jfsf sf08 7'nf / xfFuflaFuf 
ePsf x'G5g\ . gl/jn, ;'kf/L, d]jf cflbsf sf08df xfFuflaFuf x'Fb}gg\ . cfn', cb'jf, Kofh cflbsf sf08df vfB j:t' ;~ro 
ePsfn] tL km/s vfnsf x'G5g\ .

27.1 cfFksf] af]6  27.2 gl/jnsf] af]6 27.3 cb'jfsf] af]6 27.4 l;pF8Lsf] af]6

sf08sf] sfo{  

sf08n] h/fn] ;f];]sf] kfgL tyf vlgh nj0f kft;Dd k'¥ofpF5 eg]  kftsf ag]sf] vfgf h/f;Dd k'¥ofpF5 . o;n] xfFuf, kft, 
km"n, kmnnfO{ cfwf/ lbG5 . cb'jf, n;'g, Kofh h:tf la?jfn] vfB kbfy{ ;l~rt u5{g\ . l;pF8L nufotsf ;'Svf 7fpFdf kfOg] 
la?jfsf] sf08n] kfgL ;l~rt ug]{ tyf k|sfz ;+Zn]if0fsf] sfo{ ;d]t u5{ .  s]xL la?jfsf] sf08af6 gofF la?jf ;d]t aG5g\  . 
o; k|lj|mofnfO{ e]h]6]l6e k|f]kfu];g elgG5 . pv', u'nfa, a|fof]kmfOnd cflb la?jfdf of] k|lj|mofaf6 k|hgg x'G5 . 

ST la?jfsf efu -sf08_ $% 
ldg]6

sf8{ g+= @&

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

#=	 ljifo If]q 
hLj / ltgsf] agf]6 -hLjx¿ / ltgLx¿sf] agf]6M la?jfsf] sf08_   

$=	l;sfO pknlAw 
-s_	 sf08sf] kl/efiff / sfo{ atfpg 
-v_	 ljleGg la?jfsf] sf08 klxrfg ug{  / ltgsf] lrq sf]g{ 
-u_	 vfB  kbfy{sf] ;~ro ug]{ sf08x¿ lrGg / ltgsf] lrqsf agfpg 
-3_	 sf08af6 e]h]6]l6e k|f]kfu];g x'g] la?jf klxrfg ug{ 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M

-s_	 sf08 eg]sf] s] xf] < s8f / 7'nf] sf08 x'g] la?jfsf] gfd n]Vg'xf];\ .
-v_	 vfB kbfy{ ;~ro ug]{ vfnsf] sf08 x'g]  s'g} tLgcf]6f la?jfsf] gfd n]vL  lrq klg sf]g'{xf];\ .
-u_	 sf08n] s] s] sfd u5{g\ < ;"rL agfpg'xf];\\ .
-3_	 sf08af6 e]h]6]l6e k|f]kfu];g x'g]  b'O{cf]6f la?jfsf] gfd n]Vg'xf];\ .

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{af6 l;sf?df la?jfsf] sf08  kl/ro, k|sf/ / sfdaf/] atfpg ;Sg] l;k ljsf; ug{ vf]lhPsf] 5 . 
l;sf?nfO{  jl/kl/ /x]sf ljleGg vfnsf yk la?jfsf sf08 cjnf]sg ug{ nufpg'xf];\ / ltgsf] klxrfg ug]{ cEof; 
u/fpg'xf];\ . To;} u/L ljleGg vfnsf ¿kfGtl/t sf08 b]vfP/ ltgsf] lrq sf]g{ nufpg'xf];\ . l;sf?n] u/]sf] sfdsf] 
d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .

@=	 l;sfO lj|mofsnfk   
-s_	 3/ jf l;sfO s]Gb| jl/k/ /x]sf la?jf Nofpg'xf];\ / tL la?jfsf] sf08 /fd|/L cjnf]sg ug'{xf];\\ .  s'g 

la?jfsf] sf08 s:tf] 5 < To;af/] 5f]6s/Ldf n]vL cleefjsnfO{ ;'gfpg'xf];\ .
-v_	 l;sfO s]Gb| jf cfˆgf] 3/ jl/kl/sf] au}Frfdf hfg'xf];\ / ToxfF /x]sf la?jfsf] gfd / sf08sf] agf]6af/]  

n]Vg'xf];\ .

la?jfsf] gfd sf08sf] k|s[lt / k|sf/

!= 
@= =============

-u_	 cfn', n;'g, Kofh, cb'jf, l;pF8L h:tf la?jfsf] sf08 cjnf]sg ug'{xf];\\ . tL la?jfsf] sf08 s:tf 
vfnsf 5g\ 5nkmn u/L n]Vg'xf];\ . 

-3_	 Pp6f rf6{ k]k/ lng'xf];\ / sf08sf sfdsf] ;"rL agfpg'xf];\\ / cleefjsnfO{ ;'gfpg'xf];\ .
-ª_	 OG6/g]6af6 ljleGg vfnsf la?jfsf] sf08sf] af/] cWoog u/L k|ltj]bg agfpg'xf];\\ / cleefjsnfO{ 

;'gfpg'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
cfˆgf] jl/kl/sf af]6la?jf x]g'{xf];\ . tL la?jfsf] kft s:tf s:tf 5g\ < s] ;a} la?jfsf 
kft Ps} vfnsf x'G5g\ < kft lsg xl/of] ePsf xf]nfg\ < kftsf] sfd s] xf]nf < la?jfsf] 
sf08af6 lgl:sPsf] km/flsnf] / r]K6f] agfj6 ePsf] efunfO{ kft elgG5 . Nofldgf Pp6f 
8fF7af6 xfFufdf hf]l8Psf] x'G5 h;nfO{ kftsf] 8fF7 (petiole) elgG5 .

kftsf] km/flsnf] efunfO{ Nofldgf (lamina) elgG5 . kftdf xl/ts0f kfOg] x'gfn] of] 
k|foM xl/of] /ªsf] x'G5 . kftdf dl;gf l5b|x¿ x'G5g\ . tL l5b|x¿nfO{ :6f]df6f (stomata) 
elgG5 . 

:6f]df6faf6 a9L ePsf] kfgL afkmsf] ¿kdf aflx/ hfg] tyf Zjf;k|Zjf;sf] sfo{ x'G5 . la?jfsf] kftdf gzf /x]sf x'G5g\ .  
kftsf] lardf d'Vogzf (midrib) /x]sf] x'G5 . k|foM PsbnLo la?jfsf] kftdf 8fF7 x'Fb}g . o;sf gzfx¿ ;dfgfGt/ eP/ /x]sf 
x'G5g\ . b'O{bnLo la?jfsf] kftdf gzfx¿ hfnf] h:t} ag]/ /x]sf x'G5g\ . s]xL la?jfdf kftx¿ afSnf x'G5g\ eg] s]xL la?jfdf 
kftx¿ sfF8fdf ¿kfGtl/t ePsf x'G5g\ .

28.2 PsbnLo la?jfsf] kft 28.3 b'O{bnLo la?jfsf] kft

kftsf sfo{ 

kft la?jfsf] dxŒjk"0f{ cª\u xf] . kftn] la?jfsf nflu vfgf agfpF5 . o;}n] kftnfO{ la?jfsf] efG;f 3/ elgG5 . kftdf /x]sf] 
:6f]df6f la?jfsf] Zjf; k|Zjf;sf] sfd u5{  . :6f]df6fn] a9L ePsf] kflgnfO{ afkmsf] ¿kdf aflx/ kmfNg] sfd ;d]t u5{ . o; 
k|lj|mofnfO{ pT:j]bg (transpiration) elgG5 . s]xL la?jfsf] kftaf6 gofF la?jf aG5g\ cyf{t\ e]h]6]l6e k|f]kfu];g x'G5 . 
h:t}M a|fof]kmfOnd 

s]xL la?jfdf kftn] sfF8fdf ¿kfGtl/t eO{ la?jfsf] /Iff u5{g\ . h:t} M l3ps'df/L, l;pF8L, gfukm0fL cflb .  kft sfF8fdf ¿kfGt/ 
x'Fbf kftaf6 pT:j]bg eP/ hfg] kfgLsf dfqf /f]lsG5 . To;}n] l;pF8L gfukm0fL h:tf la?jf ;'Svf 7fpFdf klg ;lhn} afFRg 
;S5g\ . s]xL la?jfsf kft 38fdf ¿kfGt/ eO{ ls/fnfO{ hfndf kf/]/ ef]hg k|fKt u5{g\ . h:t}M lkr/ NkfG6 

28.4  l3ps'df/L 28.5 lkr/ NKffG6 28.6  a|fof]kmfOnd 28.7 gfukm0fL

ST la?jfsf efu -kft_ $% 
ldg]6

sf8{ g+= @*

tx #

28.1 la?jfsf] kft



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

#=	 ljifo If]q 
hLj / ltgsf] agf]6 -la?jfsf ljleGg efuM kft_    

$=	l;sfO pknlAw 
-s_	 kftsf] kl/efiff / sfo{ atfpg 
-v_	 kftsf efu klxrfg ug{  / ltgsf] lrq sf]g{ 
-u_	 kftsf ljz]if vfnsf sfo{ atfpg  
-3_	 kftsf] gzf x]/L la?jfnfO{ PsbnLo / b'O{bnLo eg]/ klxrfg ug{ 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M

-s_	 kft s]nfO{ elgG5 < kftsf] lrq n]vL o;sf ljleGg efusf] gfd n]Vg'xf];\ .
-v_	 kftsf sfo{sf] ;"rL agfpg'xf];\\  .
-u_	 sf/0f lbg'xf];\ M
	 -c_ kftnfO{ la?jfsf] efG;f3/ elgG5 .
	 -cf_ l;pF8L ;'Svf 7fpFdf ;lhn} afFRg ;S5 . 

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{af6 l;sf?nfO{ la?jfsf] kftsf efu klxrfg u/L gfd atfpg] / kftsf sfd atfpg ;Sg] l;k ljsf; 
ug{ vf]lhPsf] xf] . l;sf?nfO{  jl/kl/ /x]sf  cem w]/} vfnsf la?jfsf kft ;ª\sng /  cjnf]sg ug{ nufpg'xf];\ .  
kftdf /x]sf gzfsf] cfwf/df la?jf PsbnLo jf b'O{bnLo s] xf] klxrfg ug{ cEof; u/fpg'xf];\ .  l;sf?nfO{ 
clek|]l/t ub}{  pgLx¿sf] sfdsf]  d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .

@=	 l;sfO lj|mofsnfk   
-s_	 3/ jf l;sfO s]Gb| jl/k/ /x]sf la?jfsf kft ;ª\sng ug'{xf];\\ . tL  kft s'g s'g la?jfsf x'g\, cleefjsnfO{ 

;f]w]/ gfd kQf nufpg'xf];\ . ca tL kftsf gzf cjnf]sg u/L hfnLbf/ gzf x'g] / ;dfGffGt/ gzf x'g] 
;d"xdf 5'6\ofpg'xf];\ . 

-v_	 Pp6f rf6{ k]k/df la?jfsf] kftsf] ;kmf lrq sf]/]/ o;sf  ljleGg efusf] gfds/0f ug'{xf];\\ . cfkm"n] agfPsf] 
lrq ;fyLx¿sf lardf ;femf u/L 5nkmn ug'{xf];\\ / kftsf s'g efusf] s] sfd xf] egL lgisif{ lgsfNg'xf];\ .

-u_	 Pp6f sfkLdf kftn] ug]{ sfdx¿sf] ;"rL n]Vg'xf];\ /  cleefjsnfO{ ;'gfpg'xf];\ . 
-3_	 l;sf?sf] ;d"x agfP/ x/]s ;d"xn] l;pF8L, gfukm0fL / l3ps'df/Lsf af]6sf] cjnf]sg ug'{xf];\\ . tL la?jfdf 

kft sfF8fdf ¿kfGtl/t x'Fbf tL la?jfnfO{ s] kmfObf ePsf] 5, 5nkmn u/L To;sf] pQ/ vf]hL ug'{xf];\\ . ;a} 
;d"xn] cfkm"n] lgsfn]sf pQ/ Pscsf{nfO{ ;'gfpg'xf];\ .

-ª_	 OG6/g]6af6 la?jfsf] kftsf] agfa6 / sfo{af/] vf]hL ug'{xf];\\ . cfkm"n] e]6]sf dxŒjk"0f{ s'/fx¿ gf]6 ug'{xf];\\ . 
o;/L n]lvPsf s'/f cleefjsnfO{ ;'gfpg'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
cfˆgf] jl/kl/sf af]6la?jf x]g'{xf];\ . tL la?jfdf s:tf s:tf km"n /x]sf 5g\ < s] ;a} la?jfsf km"n p:t} x'G5g\ < km"nx¿ lsg 
/ª\uLg ePsf xf]nfg\ <  km"n eg]sf] s] xf]nf < o;sf] sfd s] xf]nf < la?jfsf] sf08 jf xfFufsf] ;aeGbf 6'Kkfdf /xg] /ª\uLg 
efunfO{ km"n elgG5 . km"ndf kfOg] lkUd]G6sf sf/0f km"nx¿ /ª\uLg x'G5g\ . km"n la?jfsf] k|hgg cª\u xf] . o;df d'VotM rf/ 
efu x'G5g\M kqbn, k'ikbn, k'ª\s]z/ / :qLs]z/ .

kqbn (calyx)M km"nsf] ;aeGbf aflx/sf] efunfO{ kqbn elgG5 . of] cS;/ xl/of] /ªsf] x'G5 . o;n] km"nsf] leqL efunfO{ 
sf]lknf cj:yfdf arfP/ /fV5 . kqbndf w]/} kft x'G5g\ . x/]s kftnfO{ ;]kn elgG5 .

k'ikbn (Corolla)M kqbn leqsf] /ª\uLg efunfO{ k'ikbn elgG5 . o;n] 
ls/fkm6\ofª\u|fnfO{ cfslif{t u/L k/fu;]rgdf d2t k'¥ofpF5 . k'ikbndf /x]sf x/]s kftnfO{ 
k]6n elgG5 . 

k'ª\s]z/ (Androecium)M of] km"nsf] t];|f] rs| xf] . of] efn] cª\u xf] . o;df /x]sf 
PsfOnfO{ :6fd]g (stamen)elgG5 . :6fd]gsf b'O{ efu x'G5g\ M PGy/ / lkmnfd]G6 . 
:6fd]gdf /x]sf] nfdf] TofGb|fnfO{ lkmnfd]G6 (filament)elgG5 eg] lkmnfd]G6sf] 6fpsfdf 
/x]sf uf]nfsf/ efunfO{ PGy/ (anther) elgG5 . PGy/leq k/fus0f(pollen grains) 
x'G5g\ . k/fus/0fn] efn] Uofd]6 pTkfbg u5{g\ .

:qLs]z/ (Gynoeium)M of] km"nsf] ;aeGbf leqL rs| xf] . of] kf]yL cª\u xf] . o;df Ps jf w]/} PsfO x'G5g\ . k|To]s 
PsfOnfO{ sfk]{n (carpel) jf lkl:6n (pistl) elgG5 . sfk]{nsf tLg efu x'G5g\ M l:6Udf, :6fOn / cf]e/L . cf]e/Lleq  
cf]Eo'ndf kf]yL Dofd]6 aG5 .

29.1 :6fd]g 29.2 sfk]{n

k/fu;]rg (pollination) / uef{wfg lj|mof (fertilization) M
ls/fx¿nfO{ cfslif{t u/L k/fu;]rgdf d2t k'¥ofpgsf nflu km"nx¿ /ª\uLg tyf ;'ulGwt x'G5g\ . kl/kSj ePkl5 PGy/ km'6]/ 
k/fs0f lg:sG5g\ / tL k/fus0f ls/fkm6\ofª\u|f jf xfjfsf] dfWodaf6 l:6Udf;Dd k'U5g\ . o; lj|mofnfO{ k/fu;]rg  elgG5 . 
o;kl5 cf]e/Lleq efn] Uofd]6 / kf]yL Uofd]6sf] ldng x'G5 . o;nfO{ uef{wfg lj|mof elgG5 . uef{wfg lj|mofkl5 cf]Eo'naf6 
lap / cf]e/Laf6 kmn aG5 .

tnsf] sljtf ;:j/jfrg ug'{xf];\\ M
aflx/L kq kqbn xl/of] /ªsf] x'G5 
o;sf x/]s PsfOnfO{ ;]kn elgG5 .
bf];|f] kq /ª\uLg x'G5 k'ikbn xf] gfd
o;sf PsfO k]6n x'g\ k/u;]rg sfd .

ST la?jfsf efu -km"n_ $% 
ldg]6

sf8{ g+= @(

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

#=	 ljifo If]q 
hLj / ltgsf] agf]6 -la?jfsf ljleGg efuM km"n_    

$=	l;sfO pknlAw 
-s_	 s'g} km"n x]/]/ ljleGg efusf] klxrfg ug{  
-v_	 km"nsf] lrq sf]/L  To;sf efusf] gfds/0f ug{ 
-u_	 km"nsf efux¿sf] sfd  atfpg 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M

-s_	 km"n s]nfO{ elgG5 < o;sf k|d'v rf/ efusf] gfd n]Vg'xf];\ .
-v_	 km"nsf] lrq n]vL ljleGg efusf] gfds/0f ug{'xf];\ . 
-u_	 sf/0f lbg'xf];\ M
	 -c_ km"n la?jfsf] k|hgg cª\u xf] .	 -cf_ km"nx¿ /ª\uLg / ;'ulGwt x'G5g\
-3_	 km/s n]Vg'xf];\M
	 -c_ kqbn / k'ikbn     -cf_ k'ª\s]z/ / :qLs]z/     -O_ :6fd]g / sfk]{n

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{af6 l;sf?df la?jfsf] km"nsf efu lrGg / To;sf sfd atfpg ;Sg] l;k ljsf; ug{ vf]lhPsf] 
xf] . l;sf?nfO{  jl/kl/ /x]sf ljleGg vfnsf la?jfsf km"n ;ª\sng /  cjnf]sg ug{ clek|]l/t ug'{xf];\\ .  ljleGg 
km"nx¿sf] lrq sf]g{ nufpg'xf];\ .  pgLx¿sf] sfdsf]  d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .

@=	 l;sfO lj|mofsnfk   
-s_	 3/jl/kl/sf] au}Frfdf hfg'xf];\ . Pp6f km"n -h:t}M 3G6Lkm"n, tf]/Lsf] km"n, ;"o{d"vL km"n cflb_  lng'xf];\ . 

km"nnfO{ la:tf/} vf]n]/ To;sf efux¿ x]/]/ klxrfg ug'{xf];\\ . cfjZos k/] xft]n]G;sf] ;d]t k|of]u ug'{xf];\\ .  
cfkm"n] b]v]sf s'/f sfkLdf gf]6 ug'{xf];\ / cleefjsnfO{ ;'gfpg'xf];\ .

-v_	 la?jfsf] km"nsf] ;kmf lrq sf]/]/ ljleGg efusf] gfds/0f ug'{xf];\\ . cfkm"n] n]v]sf] lrq ;fyLx¿sf lardf 
;femf u/L 5nkmn ug'{xf];\\ / k[i7kf]if0fsf nflu k|ToIf sIffsf] a]nf ;xhstf{nfO{ b]vfpg'xf];\ .

-u_	 3G6L km"n lng'xf];\ / To;sf efux¿ 5'6\ofP/ rf6{ k]k/df 6fF;]/ gfds/0f ug{xf];\ .  x/]s efu ;Fu} Tof] efun] 
ug]{ sfd klg n]Vg'xf];\ . 

-3_	 OG6/g]6af6 km"n;DaGwL ljifo vf]hL ug'{xf];\ / ToxL v]hLsf] cfwf/df k|ltj]bg tof/ ug'{xf];\\ .

                        t];|f] tx efn] cª\u k'ª\s]z/ xf] gfd
                        efn] Uofd]6 k}bf ug'{ d'Vo o;sf] sfd .
                        o;sf] PsfO :6fd]gsf b'O{ efu x'G5g\
                        k/fusf]if / lkmnfd]G6 gfd eGg] u5{g\ . 
rf}yf] tx kf]yL cª\u :qLs]z/ gfd
kf]yL Uofd]6 pTkfbg ug]{ To;sf] sfd
o;sf] PsfO sfk]{nsf tLg efu x'G5g\ 
l:6Udf / :6fOn, cf]e/L xf] eG5g\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
la?jfdf nfUg] kmn / lap;DaGwL 1fg o;sf ljifoj:t' x'g\ .

cfFk, cDaf, :ofp cflb kmn lng'xf];\ / x/]snfO{ laraf6 sf6\g'xf];\ . ca tL kmnsf] leqL agf]6 cjnf]sg ug'{xf];\\ . s] ;a} 
kmn p:t} vfnsf 5g\ < s] ;a} la?jfsf kmn p:t} x'G5g\ < kmn eg]sf] s] xf] < kmnsf] sfd s] xf]nf < lap s]nfO{ elgG5 < 
lapsf] sfd s] xf]nf < oL k|Zgdfly dGyg ug'{xf];\\ . 

kmn (Friut) 
lap ePsf]  la?jfsf] g/d / /l;nf] efunfO{ kmn (Fruit) elgG5 . km/s km/s la?jfsf kmn km/s km/s vfnsf x'G5g\ t/ ;a} 
kmn tLg tx ldn]/ ag]sf x'G5g\ . tL x'g\ M PShf]sfk{, d]hf]sfk{ / OG8f]sfk{  

PShf]sfk{ (exocarp)M kmnsf] ;aeGbf aflx/sf] efunfO{ PShf]sfk{ elgG5 . of] kmnsf] af]s|f xf] .

d];f]sfk{ (mesocarp)M PShf]sfk{eGbf leqsf] efunfO{ d];f]sfk{ elgG5 . k|foM kmnx¿sf] of] efu /l;nf] / g/d x'G5 . To;}n] 
of] efu vfgdf k|of]u x'G5 . 

OG8f]sfk{ (endocarp)M of] kmnsf] ;aeGbf leqsf] efu xf] . kmnsf] o; efudf lap /x]sf x'G5g\ .

30.1 kmnsf] agf]6 30.2 lapsf] agf]6

lap (seed) M 
kmnleq lap /x]sf] x'G5 . kmnleqsf] efu h;af6 gofF la?jf pd|G5, To;nfO{ lap elgG5 . k|foMh;f] km"n km'Ng] la?jfx¿df kmn 
/ lap nfU5g\ . lapaf6 g} gofF la?jf pd|G5 . lap aflx/af6 Pp6f cfj/0fn] 9flsPsf] x'G5, To;nfO{ l;8sf]6 (Seedcoat) 
elgG5 . lapleq e|"0f (embryo), PG8f];kd{ (endosperm) / kmSn]6f (cotyledon) /x]sf x'G5g\ . lapleq Kn'd'n / 
/]l8sn klg /x]sf x'G5g\ . lap cª\s'/0f x'Fbf Kn'd'naf6 sf08 / /]l8snaf6 h/f ljsf; x'G5 . lapleq Ps jf b'O{ kmSn]6f /x]sf 
x'G5g\ . lapdf Pp6f kmSn]6f x'g] la?jfnfO{ PsbnLo la?jf elgG5 eg] b'O{6f kSn]6f x'g] la?jfnfO{ b'O{bnLo la?jf elgG5 . 
ds}, sf]bf], ux'F cflb PsbnLo la?jf x'g\ eg] rgf, s]/fp, abfd cflb b'O{bnLo la?jf x'g\ .

ST la?jfsf efu -kmn / lap_ ! 306fsf8{ g+= #)

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

#=	 ljifo If]q 
hLj / ltgsf] agf]6 -la?jfsf ljleGg efuM kft_    

$=	l;sfO pknlAw 
-s_	 kmn / lapsf] kl/efiff atfpg 
-v_	 s'g} kmnnfO{ sf6]/ To;sf efusf] klxrfg ug{  
-u_	 kmnsf] lrq sf]/L To;sf efusf] gfds/0f ug{ 
-3_	 lapsf] lrq sf]/L To;sf efusf] gfds/0f ug{ 
-ª_	 kmn / lapsf] sfd  atfpg

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M

-s_	 kmn s]nfO{ elgG5 < o;sf k|d'v tLg efusf] gfd n]Vg'xf];\ .
-v_	 kmnsf] lrq n]vL ljleGg efusf] gfds/0f ug{'xf];\ . 
-u_	 lapsf] lrq n]vL ljleGg efusf] gfds/0f ug'{xf];\\ .
-3_	 kmn / lapsf sfd s] x'g\ ,n]Vg'xf];\ .
-ª_	 km/s n]Vg'xf];\M
	 -c_ d]hf]sfk{ / PG8f]sfk{    -cf_  /]l8sn / Kn'd'n    -O_ kmn / lap

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{af6 l;sf?nfO{ kmn / lapsf efu lrGg / ltgsf sfd atfpg ;Sg] l;k ljsf; ug{ vf]lhPsf] xf] . 
l;sf?nfO{  jl/kl/ /x]sf ljleGg vfnsf la?jfsf kmn ;ª\sng /  cjnf]sg ug{ clek|]l/t ug'{xf];\\ .  ljleGg kmnsf] 
leqL agf]6sf] lrq sf]g{ nufpg'xf];\ .  kmn / lap;DaGwL >Job[Zo ;fdu|L vf]hL cWoog ug{ nufpg'xf];\ . pgLx¿sf] 
sfdsf]  d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .

@=	 l;sfO lj|mofsnfk   
-s_	 s'g} Pp6f kmn -h:t} M :ofp, cf?, gf:kftL , cDaf cflb_ lng'xf];\ . Tof] kmnnfO{ laraf6 sf6]/ To;sf 

efu klxrfg ug'{xf];\\ . cfkm"n] b]v]sf s'/f sfkLdf gf]6 ug'{xf];\ / cleefjsnfO{ ;'gfpg'xf];\ .
-v_	 k':tsdf /x]sf] kmnsf] lrq x]/L sfkLdf ;kmf lrq sf]g'{xf];\ / To;sf efusf] gfds/0f ug'{xf];\\ . cfkm"n] 

n]v]sf] lrq ;fyLx¿sf lardf ;femf u/L 5nkmn ug'{xf];\\ .
-u_	 rgfsf bfgfx¿nfO{ /ftel/ kfgLdf lehfpg'xf];\ . To;kl5  Pp6f lap lnP/ la:tf/} To;sf] l;8sf]6 

pKsfpg'xf];\ . ca lapsf kmSn]6f la:tf/} pKsfP/ b]lvPsf efusf] cWoog u/L lrqcg';f/ efu klxrfg 
ug'{xf];\\ . cfjZos k/] xft]n]G;n] cjnf]sg ug'{xf];\\ . yk hfgsf/Lsf nflu ;xhstf{{sf] ;xof]u lng'xf];\ . 

-3_	 OG6/g]6 k|of]u u/L kmn / lap;DaGwL lel8of] x]/L hfgsf/L lng'xf];\ / dxTjk"0f{ s'/f gf]6 u/L ;fyLnfO{ 
;'gfpg'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
la?jfdf ;+;f/df w]/} y/Lsf hLj 5g\ . tL hLjdWo] sltsf u'0f Psfk;df ;dfg x'G5g\ eg] sltsf u'0fdf leGgtf x'G5 . hLjx¿sf] 
u'0fdf /x]sf ;dfgtf / leGgtfdf cfwf/df hLjnfO{ ljleGg ;d"xdf afFl8G5 . hLjdf ePsf nIf0fsf cfwf/df hLjnfO{ ljleGg 
;d"xdf /fVg] sfdnfO{ hLjsf] juL{s/0f elgG5 .  hLjsf] juL{s/0fsf nflu ljleGg k|0ffnL k|of]udf cfPsf 5g\ .

-s_ b'O{ hut\ juL{s/0f k|0ffnL M  of] juL{s/0fsf] k|0ffnL ;g\ !&#% df Sof/f]n; lnlgo;n] k|ltkfbg u/]sf x'g\ . o; k|0ffnLdf 
;a} ;hLjnfO{ b'O{ ;d"xdf afFl8G5 M hGt'hut\\ / ag:klt hut\\ . b'O{ hut\\ k|0ffnL ;aeGbf klxnf] juL{s/0f k|0ffnL xf] . o;df 
;a} ;hLjnfO{ hGt' / jg:kltdf 5'6\ofOPsf] 5 . juL{s/0fsf cfwf/ ;hLjsf ;fwf/0f  u'0f /x]sf 5g\ . o;sf sdhf]/L klg 
5g\ . Pssf]ifLo hLj / ax'sf]ifLo hLj g5'l6\6g', xl/ts0f x'g] / gx'g] hLj Pp6} ;d"xdf x'g', nfOs]G; h:tf ;hLjg;d]l6g' cflb 
of] k|0ffnLsf sdhf]/L x'g\ .

-v_ kfFr hut\\ juL{s/0f k|0ffnL M  o; k|0ffnLdf ;hLjnfO{ u'0f / k|s[ltsf] cfwf/df kfFr ;d"xdf afFl8Psf] 5 . o; k|0ffnL 
;g\ !(^( df cf/=Pr= la6fs/n] k|ltkfbg u/]sf x'g\ . o; k|0ffnLdf ;hLjnfO{ df]g]/f, k|f]l6:6f, kmGhfO{ jf dfosf]6f, KnfG6L 
/ Plgd]lnof u/L kfFr hut\\ /x]sf 5g\ . o; k||0ffnLdf zf/Ll/s agf]6, sf]ifsf] k|sf/, kf]if0f ljlw, kfl/l:ylts k¢ltdf e"ldsf 
cflbnfO{ cfwf/ lnOPsf] 5 .  o; k|0ffnLdf Pssf]ifLo / ax'sf]ifLo hLjx¿nfO{ km/s km/s hut\\df /flvPsf] 5 . :jkf]ifs / 
k/kf]ifs hLj 5'6\ofOPsf] 5 .  hLjx¿nfO{ j|md ljsf;sf] cfwf/df cljsl;t b]lv ljsl;tsf] j|mddf  /flvPsf] 5 . 

31.1 Sof/f]n; lnlgo; 31.2 /f]a6{ xfl8{ª lcf]6fs/

ST hLjsf] juL{s/0f ! 306fsf8{ g+= #!

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

#=	 ljifo If]q 
hLj / ltgsf] agf]6 -hLjsf] juL{s/0f_     

$=	l;sfO pknlAw 
-s_	 hLjx¿sf] juL{s/0f kl/efiff / cfjZostf atfpg  
-v_	 hLjx¿sf] juL{s/0fdf b'O{ hut\ k|0ffnLaf/] atfpg 
-u_	 hLjx¿sf] juL{s/0fdf kfFr hut\ k|0ffnLaf/] atfpg
-3_	 b'O{ hut\\ k|0ffnL / kfFr hut\ k|0ffnLsf ljz]iftf atfpg

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M

-s_	 juL{s/0f eg]sf] s] xf] < lsg hLjsf] juL{s/0f ug'{k5{, n]Vg'xf];\ .
-v_	 b'O{ hut\ k|0ffnLdf hLjx¿sf] juL{s/0f s;/L ul/Psf] 5 <  
-u_	 kfFr hut\ k|0ffnLdf hLjx¿sf] juL{s/0f s;/L ul/Psf] 5 <
-3_	 b'O{ hut\ k|0ffnL / kfFr hut\ k|0ffnLsf ljz]iftf n]Vg'xf];\ .   

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{af6 l;sf?df ;hLjsf] juL{s/0f lsg  / s;/L  ul/G5 eGg] atfpg ;Sg] Ifdtf ljsf; ug{ vf]lhPsf] 
xf] . l;sf?nfO{  b'a} juL{s/0f k|0ffnLsf ljz]iftfsf] ;"rL agfpg clek|]l/t ug'{xf];\\ . OG6/g]6 k|of]u u/L yk cWoog 
ug{ / 5nkmn ug{ clek|l/t ug'{xf];\\ .  pgLx¿n] u/]sf] sfdsf]  d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .

@=	 l;sfO lj|mofsnfk   
-s_	 l;sf?sf]  b'O{ ;d"x agfpg'xf];\\ . klxnf] ;d"xnfO{ b'O{hut\\ k|0ffnLsf af/]df cWoog ug{ nufpg'xf];\ / bf];|f] 

;d"xnfO{ kfFr hut\\ k|0ffnLsf] af/]df cWoog ug{ nufpg'xf];\ . cWoogsf j|mddf e]l6Psf dxŒjk"0f{ s'/f  
sfkLdf gf]6 ug{ eGg'xf];\ . To;kl5 b'a} ;d"xnfO{ cfkm"n] u/]sf] l6kf]6 ;'gfpg nufpg'xf];\ . k|of;sf nflu 
wGojfb lbFb} cfjZos ;'wf/sf nflu k[i7kf]if0f lbg'xf];\ . 

-v_	 b'O{hut\\ juL{s/0f k|0ffnL / kfFr hut\\ juL{s/0f k|0ffnLsf ljz]iftf rf6{ k]k/df n]Vg nufpg''xf];\ / ;a} 
;fyLn] kfnf] kfnf] k9]/ ;'gfpg nufpg'xf];\ . cfjZos eP ;'wf/ ul/lbg'xf];\ .

-u_	 OG6/g]6af6 ;fdu|L vf]h u/L b'O{ hut\\ k|0ffnL / kfFr hut\\ k|0ffnLaf/] cWoog ug{ nufpg'xf];\ . x/]s 
l;sf?nfO{ cfkm"n] e]6]sf dxŒjk"0f{ s'/f l6kf]6 ug{ nufpg'xf];\ . kfn}kfnf] ;a}nfO{ cfˆgf] l6kf]6 k|:t''t ug{ 
nufP/ 5nkmn u/fpg'xf];\ . 



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
sf]if (cell): ;hLjsf] z/L/ sf]ifn] ag]sf] x'G5 . ;hLjsf] z/L/sf] ;aeGbf ;fgf] lj|mofTds PsfOnfO{ sf]if elgG5 . ;hLjsf] 
z/L/df kfOg] sf]ifx¿ km/s km/s vfnsf x'G5g\ . z/L/sf sf]ifx¿sf] sfddf km/s kfOg] ePsf] x'gfn] sf]ifsf] cfsf/, sb / 
agf]6df klg leGgtf ePsf] xf] .  ;a}eGbf ;fgf] sf]if dfOsf]KnfHdf gfdsf] AofS6]l/ofsf] xf] h;sf] Jof; 0. 1 dfOj|mf]ld6/ hlt 
x'G5 eg] ;aeGbf 7'nf] sf]if ;t''/d'u{sf] cG8f xf] h;sf] Jof; 15 ;]lG6ld6/ hlt x'G5 . Ps}vfnsf sf]ifx¿ ldn]/ tGt' aG5 . 
To;} u/L ljleGg tGt'x¿ ldn]/  cª\u aG5 eg] cª\ux¿ ldn]/ z/L/ aG5 .

k|f0fLsf]if / jg:klt sf]if M hgfj/sf] z/L/df kfOg] sf]ifnfO{ k|f0fLsf]if elgG5 eg] af]6la?jfdf kfOg]] sf]ifnfO{ jg:klt sf]if 
elgG5 . hgfj/ tyf jg:klt sf]if ljleGg cjoj ldn]/ ag]sf x'G5g\ .

sf]ifleQf (Cell well) M sf]if lemNnLeGbf aflx/ /x]sf] s8f, afSnf], lghL{j kbfy{af6 ag]sf] cfj/0fnfO{ sf]ifleQf elgG5 . 
sf]ifleQf ;]n'nf]h gfdsf]  kbfy{af6 ag]sf] x'G5 .  o;n] sf]ifsf] ;'/Iff ug]{ tyf lglZrt cfsf/ lbg] sfd u5{ . of] efu jg:klt 
sf]ifdf dfq x'G5 . of] kf/uDd x'G5 .

sf]if lemNnL (cell membrane) M  sf]ifsf] aflx/ /x]sf] kftnf], tlGsg] / hLljt kbfy{af6 ag]sf] lemNnLnfO{ sf]if lemNnL 
elgG5 . of] lemNnL k|f]l6g / lnlk8af6 ag]sf] x'G5 . of] cw{kf/uDo x'G5 . 

;fO6f]KnfHd (cytoplasm) M sf]if lemNnL / Go'lSno;sf] lardf /x]sf] t/n kbfy{nfO{ ;fO6f]KnfHd elgG5 . of] kfgL, 
vlgh, nj0f, k|f]l6g cflbn] ag]sf] x'G5 . o; leq ljleGg cjoj /x]sf x'G5g\ . ;fO6f]KnfHd /x]sf lghL{j cjojnfO{ OGSn'hg 
(inclusions) elgG5 eg] ;hLj cjojnfO{ cuf{g]N; (organells) elgG5 . vfgfsf u|fg'n, lkUd]G6 u|fg'n, ;|ljt kbfy{ 
cflb OGSn'hg x'g\ . To:t} dfO6f]sf]lG8«of, Knfl:68, ;]G6«f]hf]d, nfO;f]hf]d, OG8f]KnflHds /]lS6s'nd, /fOaf]hf]d, uNuL a8L 
cflb ;]n cuf{g]n x'g\ . 

Go'lSno; (nucleus)M  ;fO6f]KnfHdsf] lardf /x]sf] uf]nsf/ j:t'nfO{ Go'lSno; elgG5 .  o;sf] jl/kl/ /x]sf] lemNnLnfO{ 
Go'lSno/ lemNnL elgG5 . Go'lSno;leq /x]sf t/n kbfy{nfO{ Go'lSnof]Knfhd elgG5  . Go'lSno; leq Go'lSnof]KnfHddf  
j|mf]dfl6g kbfy{ / Go'lSnof]n; /x]sf x'G5g\ . Go'lSno;n] sf]ifsf] sfo{nfO{ lgoGq0f u5{ .

32.1 hgfj/ sf]if 32.2 jg:klt sf]if

ST k|f0fL sf]if  / jg:klt sf]if 
! 306fsf8{ g+= #@

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

#=	 ljifo If]q 
hLj / ltgsf] agf]6 -hLjsf]ifsf] cWoog_     

$=	l;sfO pknlAw 
-s_	 hLjsf]ifsf] kl/efiff n]vL sf]if, tGt', cª\u / z/L/larsf] cGt/;DaGw atfpg  
-v_	 k|f0fL / ag:kltsf] sf]ifdf lrq sf]g{ 	 -u_	 sf]ifsf efux¿sf] gfd / sfd atfpg 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M

-s_	 hLjsf]if eg]sf] s] xf] < sf]if, tGt', cª\u / z/L/lardf s:tf] cGt/;DaGw 5 <
-v_	 k|f0fLsf]if / jg:kltsf]ifdf s] s:tf cjoj 5g\  <  gfd n]Vg'xf];\ . 
-u_	 cuf{g]n / OGSn'hg eg]sf s] x'g\ < pbfx/0f;lxt n]Vg'xf];\ .
-3_	 Go'lSno; eg]sf] s] xf] < o;n] s] sfd u5{ <
-ª_	 km/s n]Vg'xf];\ M 	 -c_ ;fO6f]KnfHd / Go'lSnof]KnfHd    -cf_ sf]ifleQf / sf]if lemNnL

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{af6 l;sf?df hGt'sf]if / jg:klt sf]if klxrfg ug{ / lrq  sf]g{ ;Sg] Ifdtf ljsf; ug{ vf]lhPsf] 
xf] . l;sf?nfO{ b'a} sf]ifaf/] yk cWoog ug{ clek|]l/t ug'{xf];\\ .  ljBfyL{sf lardf 5nkmn rnfpg'xf];\ .  pgLx¿sf] 
sfdsf]  d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .

@=	 l;sfO lj|mofsnfk   
-s_	 l;sf?sf] b'O{ ;d"x agfpg'xf];\\ . klxnf] ;d"xnfO{ hGt' sf]ifsf] af/]df cWoog ug{ nufpg'xf];\ / bf];|f] ;d"xnfO{ 

jg:klt sf]ifsf] af/]df cWoog ug{ nufpg'xf];\ . cWoogsf j|mddf e]l6Psf dxŒjk"0f{ s'/f  sfkLdf gf]6 ug{ 
eGg'xf];\ . ca km]l/ klxnf] ;d"xnfO{ jg:klt sf]if / bf];|f] ;d"xnfO{ hGt'sf]ifsf] cWoog ug{ nufpg'xf];\ . 
cWoogsf j|mddf e]l6Psf dxŒjk"0f{ s'/f sfkLdf gf]6 ug{ eGg'xf];\ . To;kl5 b'a} ;d"xnfO{ cfkm"n] u/]sf] 
l6kf]6 ;'gfpg nufpg'xf];\ . b'a} ;d"xnfO{  wGojfb lbFb} ;'wf/sf nflu cfjZos k[i7kf]if0f lbg'xf];\ . 

-v_	 rf6{ k]k/df b'a} ;d"xnfO{ hGt'sf]if / jg:klt sf]ifsf]  ;kmf lrq n]vL gfds/0f ug{ nufpg'xf];\ / b'a} lrq  
leQfdf 6fF:g nufpg'xf];\ . b'a} ;d"xsf x/]snfO{ b'a} lrq cjnf]sg ug{ nufP/ b'a} sf]ifsf d'Vo ljz]iftf 
;f]xL rf6{ k]k/df n]Vg nufpg''xf];\ .

-u_	 Kofhsf] 6's|faf6 kmf]/;]k k|of]u u/L kftnf] lemNnL lgsfNg nufpg'xf];\ / ;f] kftnf] lemNnLnfO{ :ofk|mlggdf 
s]xL ;od /fVg'xf];\ . To;kl5 Tof] lemNnLnfO{ :nfO8df /fVg nufpg'xf];\ . ca Ps yf]kf lUn;l/g /fvL 
To;nfO{ se/l:nkn] 5f]Kg nufpg'xf];\ . ca :nfO8nfO{ ;"Idbz{s oGqdf /fvL ;a} l;sf?nfO{ kfnf]kfnf] 
cjnf]sg ug{ nufpg'xf];\ / b]v]sf cg'ej sfkLdf l6Kg nufpg'xf];\ . To;kl5 x/]snfO{ cfkm"n] l6k]sf s'/f 
k|:t't ug{ nufpg'xf];\ / cfjZos eP k[i7kf]if0f lbg'xf];\ .

-3_	 6'ylksn] ufnfsf] leqL efuaf6 3fp gx'g] u/L s]xL kbfy{ lgsfnL :nfO8df /fVg'xf];\ . ca Ps yf]kf 
ldyfOlng An' /fv]/ se/l:nkn] 5f]Kg'xf];\ / :nfO8 ;"Idbz{s oGqdf /fvL ;a} l;sf?nfO{ kfnf]kfnf] 
cjnf]sg ug{ nufpg'xf];\ . To;df b]lvg] cfs[lt sfkLdf ptfg{ nufpg'xf];\ / x/]sn] ptf/]sf] cfs[ltsf] 
d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .

-ª_	 OG6/g]6af6 vf]hL u/L k|f0fLsf]if / jg:klt sf]ifaf/] yk cWoog ug{ nufpg'xf];\ . x/]s l;sf?nfO{  cfkm"nfO{ 
dxŒjk"0f{ nfu]sf s'/f l6kf]6 u/L ;d"xdf k|:t't ug{ nufpg'xf];\ .

-r_	 b'O{ hgf l;sf?sf] ;d"x agfpg'xf];\\ . tLdWo] Pp6f l;sf?nfO{ sf]ifsf efusf] gfd eGg nufpg'xf];\ / 
csf]{nfO{ Tof] efusf] sfd eGg nufpg'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
s] hGt'sf]if / jg:kltsf]if x'ax' p:t} x'G5g\ < ls tL sf]ifx¿df s]xL cGt/ klg kfOG5 < hGt'sf]if  jg:klt sf]ifsf] cfwf/e"t 
agf]6df ;dfgtf /x]sf] 5 t/ ;Fu} oL b'O{ vfnsf sf]ifdf s]xL leGgtf klg b]Vg ;lsG5 .

jg:klt sf]if / hGt'sf]ifdf ;dfgtf M  b'a} vfn] sf]ifdf sf]iflemNnL, ;fO6f]KnfHd, Go'lSno;, Go'lSncf]n;, uNuLa8L, 
dfO6f]sf]lG8«of, nfO;f]hf]d, /fOaf]hf]d, Eofs'n, OG8f]KnflHds /]lS6s'ndnufotsf efu kfOG5g\ .  ;fO6f]KnfHddf hfnf] h:t} 
u/L km}lnPsf] cuf{g]nnfO{ OG8f]KnflHds /]lS6s'nd elgG5 . o;n] Go'lSno/ lemNnLnfO{ sf]if lemNnL;Fu hf]8\5 . o;sf] d'Vo 
sfd  sf]ifnfO{ oflGqs cfwf/ k|bfg ug'{ xf] .  ;fO6f]KnfHddf x'g] nfDrf] cfsf/sf] cuf{g]nnfO{ dfO6f]sf]lG8«of elgG5 . o;n] 
sf]ifdf Zjf;k|Zjf; lj|mof ;~rfng u5{ .  OG8f]KnflHds /]lS6s'ndsf] ;txdf 6fFl;P/ /x]sf uf]nfsf/ cuf{g]nnfO{  /fOaf]hf]d 
elgG5 . o;n] k|f]l6g ;+Zn]if0fsf] sfd u5{ .  of] b'a} sf]ifdf /x]sf] x'G5 . uNuLa8L klg Ps vfnsf] cuf{g]n xf] . b'a} vfnsf 
sf]ifdf uNuLa8L x'G5 . o;n] sf]ifdf kl/axg ug]{ sfo{ u5{ . nfO;f]hf]d klg Ps vfnsf] cuf{g]n xf] . o;n] sf]ifdf ljleGg 
kf}li6s tŒj krfpg cfjZos /; pTkfbg u5{ .

jg:klt sf]if / hGt'sf]ifdf leGgtf M  oL b'O{ sf]ifdf lgDgfg';f/ leGgtf /x]sf 5g\ .

-s_	 Go'lSno;sf] cjl:ylt M  hGt'sf]ifdf Go'lSno; nueu sf]ifsf] dWolt/ x'G5 eg] jg:kltsf]ifdf of] Ps 5]plt/ /x]sf] 
x'G5 .

-v_	 sf]ifleQf M k|f0fLsf]ifdf sf]if leQf x'Fb}g eg] ag:klt sf]ifdf sf]if leQf /x]sf] x'G5 . 

-u_	 Knfl:68\; M hGt' sf]ifdf Knfl:68 x'Fb}g t/ jg:klt sf]ifdf Knfl:68 x'G5 . Knfl:68n] vfBkbfy{sf] lgdf{0f / ;~rosf] 
sfd u5{ . Knfl:68 tLg k|sf/sf x'G5g\ M  Snf]/f]Knf:6, j|mf]df]Knf:6 / No'sf]Knf:6 . Snf]/f]Knf:6 la?jfsf] xl/of] efu 
-h:t}M kft_ df kfOG5 eg] j|mf]df]Knf:6 la?jfsf] /ª\uLg efu -h:t}M km"n_ df kfOG5 . No'sf]Knf:6 eg] la?jfsf] h/fdf 
kfOG5 . 

-3_	 ;]lG6«cf]n M Go'lSno;glhs} /x]sf] l;lnG8/ cfsf/sf] cuf{g]nnfO{ ;]lG6«cf]n elgG5 . o;n] sf]if ljefhgdf d2t u5{ . 
;]G6«f]hf]d hGt' sf]ifdf kfOG5 t/ jg:klt sf]ifdf of] x'Fb}g .  

ST hGt' sf]if  / jg:klt sf]ifdf km/s ! 306fsf8{ g+= ##

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

#=	 ljifo If]q 
hLj / ltgsf] agf]6 -hGt'sf]if / jg:kltsf]ifdf leGgtf_      

$=	l;sfO pknlAw 
-s_	 hLjsf]ifdf x'g] cuf{g]nx¿sf] klxrfg ug{ / sfd atfpg  
-v_	 k|f0fL / ag:kltsf] sf]iflarsf] km/s atfpg

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M

-s_	 Knfl:68 eg]sf] s] xf] < o;sf k|sf/ n]vL x/]ssf] sfd n]Vg'xf];\ .
-v_	 k|f0fLsf]ifdf dfq kfOg] cjojsf] gfd n]Vg'xf];\ . 
-u_	 jg:klt sf]ifdf dfq kfOg] cjojsf] gfd n]Vg'xf];\ .
-3_	 tflnsf agfP/ hGt'sf]if / jg:klt sf]ifdf leGgtf n]Vg'xf];\ .   
-ª_	 km/s n]Vg'xf];\ M 
  	 -c_ dfO6f]sf]lG8«of / ;]G6«f]hf]d    -cf_ nfO;f]hf]d  / /fOaf]hf]d

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{af6 l;sf?df hGt'sf]if / jg:klt leGgtf k|bz{g ug{ lrq sf]g{ ;Sg] / tL b'O{sf]if larsf] leGgtfnfO{ 
atfpg ;Sg] Ifdtf ljsf; ug{ vf]lhPsf] xf] . l;sf?nfO{ b'a} sf]ifsf ljz]iftf klxrfg u/L tL sf]if lardf /x]sf 
leGgtf kQf nufpg  yk cWoog ug{ clek|]l/t ug'{xf];\\ . pgLx¿sf] sfdsf]  d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .

@=	 l;sfO lj|mofsnfk   
-s_	 l;sf?sf]  b'O{ ;d"x agfpg'xf];\\ . b'a} ;d"xnfO{ hGt' sf]if / ag:klt sf]ifsf] lrq x]/L tL sf]ifdf kfOg] ;dfgtf 

/ leGgtfsf] l6kf]6 agfpg nufpg'xf];\ . pgLx¿n] agfPsf] l6kf]6 kfnf]kfnf] k|:t't ug{ nufpg'xf];\ . b'a} 
;d"xnfO{ k|of;sf nflu wGojfb lbFb} ;'wf/sf nflu cfjZos k[i7kf]if0f lbg'xf];\ . 

-v_  ;ª\Vofcg';f/ l;sf?sf ;d"x agfpg'xf];\\ . x/]s ;d"xnfO{ rf6{ k]k/df hGt'sf]if / jg:klt sf]ifsf]  ;kmf lrq 
n]vL b'a} sf]ifdf ePsf efunfO{ tL sf]ifsf] lardf / km/s efunfO{ 5]p5]plt/ km/s /ªsf] d;Ln] gfds/0f 
ug{ nufpg'xf];\ . tL lrq  leQfdf 6fF:g nufpg'xf];\ . x/]s ;d"xnfO{ ;a}  lrq cjnf]sg ug{ nufP/ b'a} 
sf]ifsf x'g] leGgtf sfkLdf tflnsf agfP/ n]Vg nufpg'xf];\ . ;a}nfO{ cfˆgf] l6kf]6 k|:t't ug{ nufpg'xf]];\ 
/ Pp6f rf6{ k]k/df tL leGgtf n]vL leQfdf 6fF:g nufpg''xf];\ .

-u_	 ;"Idbz{s oGqdf hGt'sf]if / jg:kltsf] sf]ifsf] kdf{g]G6 :nfO8 /fvL l;sf?nfO{ kfnf] kfnf] cjnf]sg ug{ 
nufpg'xf];\ . cjnf]sgkl5 x/]snfO{ cfkm"n] b]v]sf km/s sfkLdf l6kf]6 ug{ nufpg'xf];\ . k|To]s l;sf?nfO{ 
cfˆgf] l6kf]6 ;a} ;dIf k|:t't ug{ nufpg'xf];\ .

-3_	 OG6/hg]6af6 k|f0fLsf]if / jg:klt sf]if;DaGwL cWoog ug{ nufpg'xf];\ . cWoogsf] avt b]v]sf s'/f l6kf]6 
u/L l6kf]6 ;'gfpg nufpg'xf];\ . cfjZos eP k[i7kf]if0f lbg'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
ax'sf]ifLo hGt' tyf jg:kltsf] z/L/df w]/} y/Lsf sf]if x'G5g\ .  o:tf hLjdf Pp6} k|s[ltsf sfd ug]{ p:t} vfnsf sf]ifsf] ;d"x 
klg /x]sf x'G5g\ . Pp6} cfsf/ / lglZrt sfd ug]{ sf]ifsf] ;d"xnfO{ tGt' elgG5 . hGt' / jg:kltdf km/s km/s vfnsf tGt' x'G5g\ .

hgfj/ tGt' (Animla tissue) 
hgfj/df x'g] tGt' Olky]lnon tGt', df+;n tGt', ;+of]hL tGt' / :gfo' tGt'  u/L  rf/ k|sf/sf x'G5g\ .
Olky]lnon tGt' (Epithelial tissue): z/L/sf leqL jf aflx/L cª\usf] ;a}eGbf aflx/ x'g] tGt'nfO{ Olky]lnon tGt' 
elgG5 . oL tGt' a];d]G6 d]Da]|gdf 6fFl;P/ Ps jf w]/} txdf /x]sf x'G5g\ . oL tGt'df /StgnL x'Fb}gg\ . 9fSg', arfpg', ;f]:g', ;|fljt 
ug'{ / lgisf;g ug'{ oL tGt'sf] sfd xf] . oL tGt' klg k]ed]G6 Olky]lnod, So'lasn Olky]lnod, sf]nfDg/ Olky]lnod / UnfG8'n/ 
Olky]lnod u/L rf/ k|sf/ x'G5g\ . 
-s_ k]ed]G6 Olky]lnod M e'OFdf cf]5\ofOPsf 9'ª\uf jf 6fOn h:t} ldn]/ a;]sf Olky]lnod tGt'nfO{ k]ed]G6 Olky]lnod 
elgG5 . logLx¿ r]K6f, ax'e'hLo cfsf/sf x'G5g\ . logLx¿df Pskq dfq /x]sf] x'G5 . d'6', kmf]S;f], lduf}{nf cflbsf aflx/L 
cfj/0f oL tGt'n] ag]sf x'G5g\ . 
-v_ So'lasn Olky]lnod M 3gfsf/ sf]ifx¿ ePsf] Olky]lnod tGt'nfO{ So'lasn Olky]lnod elgG5 . oL sf]ifn] 9fSg], arfpg], 
;|ljt ug]{ cflb sfd u5{g\ . oL tGt'x¿ Zjf;gnL / uef{zosf] leqL efudf x'G5g\ .
-u_ sf]nDgf/ Olky]lnod M  nfDrf cfsf/sf sf]ifx¿ ePsf] Olky]lnod tGt'nfO{ sf]nDgf/ Olky]lnod elgG5 . oL tGt'sf 
;xtdf dl;gf /f}F x'G5g\ . oL tGt'x¿ cfdfzo, lkQy}nL, ¥ofnu|GyL cflbdf kfOG5g\ . oL tGt'sf] d'Vo sfd ;|fljt ug'{ xf] . 
-3_ UnfG8'n/ Olky]lnod M lglZrt cª\udf /x]/ z/L/df OGhfOd xdf]{g kfrg /; cflb  pTkfbg÷;|ljt ug]{ sf]ifx¿nfO{ 
UnfG8'n/ Olky]lnod elgG5 . oL tGt'x¿ u|GyLx¿df x'G5g\ .

34.1 Pavement 34.2 Cuboidal 34.3 Columnar 34.4 Glandular

jg:klt tGt' (Plant tissues): 
jg:klt tGt' d]l/:6d]l6s (Meristematic) tGt' / :yfoL (Permanent) tGt' u/L  b'O{ vfnsf x'G5g\ .  
-s_ d]l/:6d]l6s tGt' M ljefhg eO/x]sf] sf]if x'g] jg:klt  tGt'nfO{ d]l/:6d]l6s tGt' elgG5 . oL tGt' la?jfsf] j[l¢ x'Fb} 
u/]sf] efudf kfOG5 . oL tGt'df x'g] sf]ifx¿df ljefhg eO/x]sf] x'G5 . oL sf]ifx¿ 6Dd ldn]/ /x]sf x'G5g\ . la?jfsf] a9L /x]sf] 
h/f jf sf08sf] 6'Kkf]df /x]sf] tGt'nfO{ Plksn d]l/:6]d elgG5 . o;n] la?jfsf] nDafO j[l¢ u5{  .  la?jfsf] h/f, sf08sf] 
;fO8lt/ x'g] tGt'nfO{ Nof6/n d]l/:6]d elgG5 .  o;n] la?jfsf] df]6fO j[l¢ u5{ .
-v_ :yfoL tGt' M j[l¢ /f]lsPsf jf ljefhg gx'g] sf]if ePsf] tGt'nfO{ :yfoL tGt' elgG5 . oL tGt'sf sf]ifx¿ lardf vfnL 
:yfg /x]sf x'G5g\ . oL sf]if hLljt jf d[t x'G5g\ . sf]ifsf] kvf{n afSnf] x'G5 .

32.1 d]l/:6d]l6s tGt' 32.2 :yfoL tGt'

ST tGt' (Tissue) ! 306fsf8{ g+= #$

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

#=	 ljifo If]q 
hLj / ltgsf] agf]6 -tGt' / ltgsf k|sf/_     

$=	l;sfO pknlAw 
-s_	 hGt' / jg:kltsf] z/L/df x'g]  ljleGg tGt'sf] klxrfg ug{, lrq sf]g{ 
-v_	 ljleGg tGt'sf]  sfo{  atfpg 
-u_	 ljleGg vfn] tGt'larsf] km/s atfpg 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M

-s_	 tGt' s]nfO{ elgG5 < o;sf sfd n]Vg'xf];\ .
-v_	 hGt'df kfOg] tGt' slt vfnsf x'G5g\ < x/]ssf] gfd n]Vg'xf];\ .  
-u_	 Olky]lnon tGt' s]nfO{ elgG5 < oL tGt'sf k|sf/ n]vL x/]ssf] lrq sf]g'{xf];\ .
-3_	 jg:klt tGt' slt k|sf/sf x'G5g\ < gfd ;d]t n]Vg'xf];\ .
-ª_	 km/s n]Vg'xf];\ M 
  	 -c_ hgfj/sf] tGt' / jg:klt tGt'    -cf_ d]l/:6]d]l6s tGt'  / :yfoL tGt'

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{af6 l;sf?df hGt' / jg:kltdf x'g] tGt' lrGg], lrq sf]g{ ;Sg]  / tL tGt'larsf] leGgtfnfO{ atfpg 
;Sg] Ifdtf ljsf; ug{ vf]lhPsf] xf] .  OG6/g]6 k|of]u u/L l;sf?nfO{ hgfj/ / jg:klt tGt'sf k|sf/, ljz]iftf klxrfg 
ug{] sfddf ;xof]u / clek|]l/t ug'{xf];\\ . pgLx¿sf] sfdsf] d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .

@=	 l;sfO lj|mofsnfk   
-s_	 s'v'/fsf] 5fnfsf] ;fgf] 6's|fnfO{ l;Gsfn] sf]6\ofpg'xf];\ . sf]6\ofpFbf cfPsf] j:t'nfO{ :nfO8df /fvL Ps 

yf]kf cfof]l8g xfn]/ se/l:nkn] 5f]Kg'xf];\ / :nfO8nfO{ ;"Idbz{s oGqdf /fvL cjnf]sg ug'{xf];\\ . s] s] 
b]Vg'eof], sfkLdf lrq agfpg'xf];\\  / lstfadf ePsf] lrq;Fu cfkm"n] agfPsf] lrq t'ngf ug'{xf];\\ .  o; 
sfo{sf nflu cfjZostfcg';f/ ;xhstf{sf] ;xof]u lng'xf];\ .

-v_	 cnu cnu ;"Idbz{s oGqdf rf/ vfnsf Plky]lnod tGt'sf :yfoL :nfO8 /fv]/ kmf]sl;ª u/L ;a} 
l;sf?nfO{ kfnf] kfnf] x]g{ lbg'xf];\ / cjnf]sgkl5 pgLx¿nfO{ lrq sf]g{ nufpg'xf];\ . pgLx¿n] sf]/]sf] lrq 
d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .

-u_	 rgfsf] bfgfnfO{ kfgLdf lehfP/ /fVg'xf];\ . s]xL lbgdf To;af6 6';f knfPsf] b]lvG5 . o;/L knfPsf] 
6';fnfO{ sf6]/ :nfO8df /fVg'xf];\ / csf]{ :nfO8n] lyr]/ kftnf] agfpg'xf];\\ . To;df Ps yf]kf :ofk|mflgg 
/fv]/ se/l:nkn] 5f]kL :nfO8nfO{ ;"Idbz{s oGqdf /fv]/ cjnf]sg ug'{xf];\\ .  ToxfF b]lvPcg';f/ sfkLdf 
lrq agfpg'xf];\\ . cfjZostfcg';f/ ;xhstf{sf] ;xof]u lng'xf];\ .

-3_	 OG6/g]6sf] k|of]u u/L hgfj/ tGt' / jg:klt tGt' af/] yk cWoog ug'{xf];\\ / cfkm"nfO{ dxŒjk"0f{ nfu]sf s'/f 
l6kf]6 u/L  5nkmn ug'{xf];\\ / 5nkmnsf lgisif{ ;xhstf{nfO{ b]vfpg'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
lxdfndf x'g] rf}F/Lsf] afSnf] /f}F lsg ePsf] xf]nf < xfF;sf] v'6\6fsf cf}Fnf lsg kftnf] 5fnfn] hf]l8Psf xf]nfg\ < lsg km/s km/s 
jftfj/0fdf a:g] hgfj/ tyf la?jfsf nIf0fdf km/skg kfOG5 < oL k|Zgdf s]xL a]/ dGyg ug'{xf];\\ . hgfj/ / af]6la?jf km/s 
km/s vfnsf jftfj/0fdf /x]sf x'G5g\ . cfkm" /x]sf jftfj/0fdf afFRgsf nflu hLjx¿n] ljz]if vfnsf u'0f ljsf; u/]sf x'G5g\ . 
jftfj/0fdf ;'/lIft /x]/ x's{g, afFRg / vfgf k|fKt ug{ hLjx¿df 5'6\6} vfnsf] zf/Ll/s ;+/rgf jf ljz]iftf x'g'nfO{ cg's"ntf 
elgG5 . hldgdf / kfgLdf a:g] hgfj/sf km/s km/s ljz]iftf x'G5g\ .  

hldg / kfgLdf kfOg] hgfj/sf] cg's"ntf  

udL{ :yfg -t/fO{_df kfOg] ufO{sf] eGbf hf8f] :yfg -lxdfn_df kfOg] rf}F/Lsf] z/L/df /f}F nfdf] x'G5 . nfdf] /f}Fn] o;nfO{ Gofgf] 
agfO/fV5 .  cfsfzdf p8\gsf nflu kIfLsf kv]6f x'g'sf ;fy} xf8 xn'sf x'G5g\ .  df;' n'5]/ vfg] ePsfn] af3, efn'sf bfFt 
ltvf / alnof x'G5g\ . emf8Ldf n's]/ l;sf/ ubf{ c¿ hgfj/n] gb]v'g\ eg]/ af3sf] z/L/ 6f6]kf6] x'G5 . :ofnsf] /ª ;'s]sf] 3fF; 
h:t} x'G5 .  d?e"lddf x'g] ePsfn] pF6sf] z/L/df kfgL hDdf ug]{ y}nf kfOG5 .  

kf}8g ;lhnfsf nflu df5fsf] z/L/ 8'ª\uf cfsf/sf] x'g'sf ;fy} z/L/df kv]6f klg x'G5g\ . uf]xL, Eofu'tf / s5'jfsf v'6\6f 
km/flsnf x'G5g\ . oL hgfj/sf] z/L/ lrKnf] / sTnfo'St x'G5 . df5fn] km'Nsfåf/f ;f; km]5{g\ .

35.1 rf}/LufO{ 35.2 af3 35.3 uf]xL 35.4 df5f

hldg / kfgLdf kfOg] la?jfsf] cg's"ntf  

;'Svf hldgdf x'g] l3ps'df/L, gfukm0fL cflbsf] sf08n] kfgL ;l~rt u5{ . To;}n] oL la?jfsf] sf08 /l;nf] x'G5  . kfgLsf] 
IfoLs/0f /f]Sg ;'Svf hldgdf x'g] la?jfsf kft sfF8df ¿kfGtl/t ePsf x'G5g\ . kfgLdf x'g] la?jfsf] sf08 / kft gs'lxgsf 
nflu d}gh:tf] kbfy{n] 9flsPsf x'G5g\ . kfgLdf x'g] la?jfsf] sf08 g/d / nrsbf/ x'G5 . sltko hndf x'g] la?jfsf] h/f tyf 
sf08df xfjf el/Psf] x'gfn] kfgLdf t}/g ;lhnf] k5{ .

35.5 l3ps'df/L 35.6 gfukm0fL 35.7 sdn 35.8 hns'DeL

ST cg's"ntf (Adaptation) ! 306fsf8{ g+= #%

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

#=	 ljifo If]q 
hLj / ltgsf] agf]6 -hgfj/ / la?jfsf] cg's"ntf_      

$=	l;sfO pknlAw 
-s_	 cg's"ntfsf] kl/efiff lbg / pbfx/0f atfpg  
-v_	 kfgL / hldgdf a:g] hgfj/df ePsf cg's"ntfsf nIf0fsf] ;"'''rL agfpg 
-u_	 kfgL / hldgdf a:g] la?jfdf ePsf cg's"ntfsf nIf0fsf] ;"rL agfpg 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M

-s_	 cg's"ntfsf eg]sf] s] xf] < hLjdf cg's"ntf lsg cfjZos 5  <
-v_	 hldg / kfgLdf x'g] hgfj/sf cg's"ntfsf kfFr kfFrcf]6f pbfx/0f lbg'xf];\ .   
-u_	 hldg / kfgLdf x'g] jg:kltsf cg's"ntfsf kfFr kfFrcf]6f pbfx/0f lbg'xf];\  .
-3_	 sf/0f n]Vg'xf];\ M
  	 -c_ rf}F/L ufO{sf] z/L/sf afSnf /f}F x'G5g\ .
  	 -cf_ kfgLdf kfOg] la?jfdf 8fF7df d}gh:tf] kbfy{ /x]sf x'G5 .

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{af6 l;sf?df hGt' / jg:kltdf x'g] cg's"ntfsf nIf0f klxrfg ug]{  / To;sf] pkb]otf atfpg ;Sg] 
Ifdtf ljsf; ug{ vf]lhPsf] xf] . l;sf?nfO{ hgfj/ / jg:klt ePsf a9LeGbf a9L cg's"ntfsf nIf0f b]vfP/ ltgsf 
klxrfg ug{  / sf/0f atfpg ;xof]u / clek|]l/t ug'{xf];\\ . pgLx¿n] u/]sf] sfdsf]  d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .

@=	 l;sfO lj|mofsnfk   
-s_	 cfˆgf] jl/kl/ ePsf hgfj/sf] cjnf]sg ug'{xf];\\ . tL hgfj/df cg's"ntfsf nIf0f s] s] 5g\ < ;"rLs[t 

ug'{xf];\\ . cfkm"n] agfPsf] ;"rL cleefjsnfO{ b]vfpg'xf];\ / ;'emfa lng'xf];\ .
-v_	 cfˆgf] jl/kl/ ePsf la?jfsf] cjnf]sg ug'{xf];\\ . tL la?jfdf cg's"ntfsf nIf0f s] s] 5g\ < ;"rLs[t 

ug'{xf];\\ . cfkm"n] agfPsf] ;"rL cleefjsnfO{ b]vfpg'xf];\ / k[i7kf]if0f lng'xf];\ .
-u_	 OG6/g]6sf] ;xfotf lnO{ hldg / kfgLdf kfOg] cfkm"n] b]v]sf ;'g]sf sDtLdf 10/10 cf]6f hgfj/ tyf 

la?jfsf cg's"ntfsf nIf0fsf] ;"rL agfpg'xf];\\ .
-3_	 k'/fgf lstfa jf klqsfaf6 hgfj/ / la?jfdf lrqx¿sf] sl6ª lng'xf];\ . b'O{÷b'O{ hgfsf ;d"x agfP/ Ps 

hgfn] hgfj/ / la?jfsf]  lrq b]vfpg'xf];\ / csf{n] cg's"ntfsf] Pp6f nIf0f eGg'xf];\ .
-ª_	 l;sf?sf] b'O{÷b'O{ hgfsf ;d"x agfpg'xf];\\ . Ps hgfn]] cg's"ntfsf] Pp6f nIf0f eGg'xf];\ / csf{n] Tof] 

nIf0f x'g] hgfj/ jf la?jfsf] gfd atfpg'xf];\ .  
-r_	 OG6/g]6af6 kfgL, hldg tyf ;'Svf hldg -d?e"ld_df hgfj/sf] cg's"ntfsf nIf0f;DaGwL >Job[Zo 

;fdu|L x]/L d'Vo d'Vo s'/f gf]6 ug'{xf];\\ . cfkm"n] gf]6 u/]sf] s'/f ;fyLnfO{ ;'gfpg'xf];\ / 5nkmn ug'{xf];\\ . 
-5_	 OG6/g]6af6 kfgL, hldg tyf ;'Svf hldg -d?e"ld_ df x'g] la?jfsf] cg's"ntfsf nIf0f;DaGwL >Job[Zo 

;fdu|L x]/L d'Vo d'Vo s'/f gf]6 ug'{xf];\\ . cfkm"n] gf]6 u/]sf] s'/f ;fyLnfO{ ;'gfpg'xf];\ / 5nkmn ug'{xf];\\ . 



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
tkfO{FFn] la?jfsf] km"n b]Vg'ePsf] 5 < s] ;a} la?jf km'N5g\ < tkfO{FFsf] jl/kl/ ePsf la?jfdWo] s'g km'N5g\ / s'g km'Nb}gg\ < dGyg 
ug'{xf];\\ . xfd|f jl/kl/ y/Ly/Lsf la?jf 5g\ . tL la?jfdWo] s'g}df km"n km'N5 eg] s'g}df km"n km'Nb}g . To;}n] la?jfnfO{ km"n km'Ng] 
/ gkm'Ng] ;d"xdf 5'6\ofpg ;lsG5 . 

-s_ km"n gkm'Ng] la?jf (Cryptogames) M oL  la?jfx¿ km"n km'Ng] la?jfsf] t'ngfdf sd ljsl;t x'G5g\ . oL ck'iks 
la?jfdf PNuL, kmGhfO{, a|fof]kmfO6f, 6]l/8f]kmfO6f k5{g\ . h/f, sf08 / kft g5'l6\6Psf xl/ts0f x'g] ;/n la?jfx¿nfO{ PNuL 
(Algae) elgG5 . oL la?jfn] k|sfz ;+Zn]if0f u/L vfgf agfpF5g\ . o; ;d"xdf :kfO/f]ufO/f, Sn]dfO8f]df]gf;, eNeS; cflb 
k5{g\ . h/f, sf08 / kft g5'l6\6Psf / xl/ts0f gx'g] la?jfnfO{ kmGhfO{ (fungi) elgG5 . oL la?jfn] cfˆgf] vfgf cfkm}F agfpg 
;Sb}gg\ . Rofp, lo:6, 9';L cflb o;df k5{g\ . cf]l;nf] hldgdf pd|g] xl/ts0fo'St jg:kltnfO{ a|fof]kmfO6f (bryophyta) 
elgG5 . oL la?jf dl;gf /f}F h:t} TofGb|faf6 hldgdf cl8Psf x'G5g\ . tL TofGb|fnfO{ /fOHjfO8\; elgG5 . l/lS;of, dfs]{lG;of,d; 
cflb o;sf pbfx/0f x'g\ .

36.1  PNuL 36.2  km~hfO 36.3 a|fof]kmfO6f

-v_ km"n km'Ng] la?jf (Phanerogames) M o; ;d"xdf kg]{ la?jf km'N5g\ . oL la?jdf kmn / lap nfU5g\ . km"n km"Ng] la?jfnfO{ 
;k'iks elgG5 .  o:tf la?jfnfO{ klg lhDg:kd{  / PlGhof]:kd{df u/L b'O{ efudf ljefhg ug{ ;lsG5 . lhDg:kd{df jf:tljs km"n 
x'Fb}g . o; ;d"xdf ;fOs;, kfOg; h:tf la?jf k5{g\ . PlGhof]:kd{df jf:tljs km"n km'N5 . ds}, wfg, s]/fp, rgf cflb o;df 
k5{g\ . PlGhof]:kd{nfO{ klg PsbnLo / b'O{bnLo u/L b'O{ ;d"xdf afFl8G5 .  

-c_ PsbnLo la?jf (monocotyledonous Plant) M lapdf Pp6f dfq kmSn]6f x'g] la?jfnfO{ PsbnLo la?jf elgG5 . 
oL la?jfsf] h/fx¿ u'R5f k/]sf x'G5g\ eg] kftdf gzf ;dfgfGt/ x'G5g\ . ux'F, wfg, ds}, sf]bf], afF;, hf} cflb o;sf pbfx/0f x'g\ .

-cf_ b'O{bnLo la?jf (dicotyledonous) M lapdf b'O{ kmSn]6f x'g] la?jfnfO{ b'O{bnLo la?jf elgG5 . oL la?jfdf d"n h/f 
x'G5 eg] kftdf hfnLbf/ gzf x'G5g\ . af]8L, l;dL, abfd, rgf, s]/fp cflb o;sf pbfx/0f x'g\ . 

36.4 ;fOs;-lhDg:kd{_ 36.5 PsbnLo la?jf 36.6 b'O{bnLo la?jf

ST km"n km'Ng] / gkm'Ng] la?jf ! 306fsf8{ g+= #^

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

#=	 ljifo If]q 
hLj / ltgsf] agf]6-ck'iks / ;k'iks la?jf_     

$=	l;sfO pknlAw 
-s_	 ;k'iks / ck'iks la?jfsf] klxrfg ug{ / kl/efiff atfpg  
-v_	 PNuL, kmGhfO{ / a|fof]kmfO6f ;d"xdf kg]{ jg:kltsf] klxrfg ug{ / nIf0f atfpg 
-u_	 lhDgf]:kd{ / PlGhof]:ks{ ;d"xsf la?jfsf] klxrfg ug{ / nIf0f atfpg 
-3_	 PsbnLo /  b'O{bnLo la?jfsf] klxrfg ug{ / nIf0f atfpg 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M

-s_	 ck'iks la?jf eg]sf] s] xf] < o;leq s'g s'g ;d"xsf la?jf k5{g\  <
-v_	 ;k'iks la?jf eg]sf] s] xf] < o;leq s'g s'g ;d"xsf la?jf k5{g\  <
-u_	 cNuL eg]sf] s] xf] < of] ;d"xdf kg]{ la?jfsf] nIf0f n]Vg'xf];\ .  
-3_	 a|fof]kmfO6f ;d"xsf la?jfsf] nIf0f n]vL s'g} b'O{cf]6f pbfx/0f klg lbg'xf];\  .
-ª_	 sf/0f n]Vg'xf];\ M 
  	 -c_ s]/fp b'O{bnLo la?jf xf] .
  	 -cf_ Rofp hfltsf la?jfn] k|sfz ;+Zn]if0f ug{ ;Sb}gg\ .
-r_	 km/s n]Vg'xf];\ M
	 -c_ PNuL / kmGhfO{   -v_ kmGhfO{ / a|fof]kmfO6\;    -u_ PsbnLo / b'O{bnLo

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{af6 l;sf?df km"n km'Ng] / gkm'Ng] la?jf klxrfg ug]{ / tL ;d"xsf la?jfsf nIf0f atfpg ;Sg] Ifdtf 
ljsf; ug{ vf]lhPsf] xf] . l;sf?nfO{ jl/kl/ /x]sf ljleGg jg:klt ;ª\sng u/L tL jg:kltdf ePsf nIf0fsf] 
cfwf/df tL la?jfsf] ;d"x klxrfg ug]{ cEof; u/fpg'xf];\ . OG6/g]6af6 ;d]t ljleGg la?jf  b]vfP/ ltgsf ;d"x 
klxrfg ug{  /  nIf0f atfpg ;xof]u / clek|]l/t ug'{xf];\\ .   l;sf?n] u/]sf] sfdsf]  d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .

@=	 l;sfO lj|mofsnfk   
-s_	 cfˆgf] jl/kl/ ePsf la?jf ;ª\sng u/L cjnf]sg ug'{xf];\\ . tL la?jfdf s'g km"nkm'Ng] / s'g gkm'Ng] vfnsf] 

x'g\,  ;d"x 5'6\ofpg'xf];\ . b'a} ;d"xsf la?jfsf] gfd klxrfg ug'{xf];\\ . cfjZos eP ;xhstf{sf] ;xof]u 
lng'xf];\ .

-v_	 cfˆgf] jl/kl/sf] kf]v/L, hª\un cflbaf6 vf]h]/ n]p, Rofp, pGo', d; h:tf la?jf ;ª\sng ug'{xf];\\ . xft] 
n]G; jf ;"Idbz{s oGqsf] d2tn] tL la?jfsf] cWoog ug'{xf];\\ / nIf0f n]Vg'xf];\ . cfkm"n] u/]sf] sfd 
;fyLx¿lar 5nkmn u/L lgisif{ lgsfNg'xf];\ . cfkm"n] lgsfn]sf lgisif{ ;xhstf{nfO{ ;'gfP/ k[i7kf]if0f 
lng'xf];\ .

-u_	 OG6/g]6sf] ;xfotf lnO{ PNuL, kmGhfO{ / a|fof]kmfO6f ;d"xdf kg]{ sDtLdf b'O{b'O{ cf]6f la?jf cjnf]sg ug'{xf];\ 
/ tL ;d"xsf la?jfsf nIf0fsf] ;"rL agfpg'xf];\\ . cfkm"n] agfPsf] ;"rL ;fyLx¿nfO{ ;'gfpg'xf];\ . 

-3_	  kfp/f]6Lsf] ;fgf] 6's|fnfO{ s]xL lbg cf]l;nf] 7fpFdf /fVg'xf];\ . ha To;df ;]tf jf sfnf yf]Knf b]lvg 
yfN5g\  To;nfO{ :nfO8df /fv]/ xft]n]G; jf ;"Id bz{s oGqaf6 cjnf]sg ug'{xf];\\ . s] s] b]Vg'eof] 
;fyLx¿lar 5nkmn ug'{xf];\\ . cfjZostfcg';f/ ;xhstf{sf] ;xof]u  lng'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
tkfO{FFnfO{ yfxf 5, xa]{l/od eg]sf] s] xf] < of] s;/L tof/ ul/G5 < o; kf7df xfdL xa]{l/od tof/ ug]{ ljifodf l;Sb} 5f}F .  la?jfsf  
kft, sf08, km"n h:tf ;fgf efunfO{ ltgLx¿sf] jf:tljs cfsf/k|sf/ lgau|g] u/L hf]ufP/ /flvPsf] cj:yfnfO{ xa]{l/od 
(herbarium) elgG5 . xa]{l/od agfpFbf la?jfsf cª\u -kft, sf08, km"n cflb_ nfO{ ;'sfP/ sfuhdf 6fFl;G5 . To;;Fu} 
To;sf] gfd / kl/ro ;d]t n]v]/ 6fFl;Psf] x'G5 . o;af6 la?jfsf] af/]df cWoog ug{ ;lhnf] x'G5 .

xa]{l/od agfpg] tl/sf 

xa]{l/od tof/ ug{ lgDglnlvt tl/sf ckgfOG5 M

-s_	 cfˆgf] jl/kl/ kfOg] ljleGg la?jfsf ;fgf] 8fF7;lxtsf] ;Unf kftx¿ ;ª\sng ug'{xf];\\ .

-v_	 tL ;a} kftnfO{ gbf]la|g] u/L cnu cnu klqsfsf] lardf /fv]/ dflyaf6 ;a}lt/ a/fa/ rfk kg]{ u/L s'g} j:t'n] lyr]/  s]xL 
lbg /fVg'xf];\ . 

-u_	 o;/L /fv]sf kftnfO{ s]xL lbg la/fP/ a]nf a]nf klqsf vf]n]/ x]g]{ ug'{xf];\\ . 

-3_	 klqsf lardf Rofk]/ /fv]sf] kft /fd|/L ;'s]kl5 To;nfO{ ;fjwfgL k"j{s lemSg'xf];\ .

-ª_	 o;/L lemlsPsf] kftnfO{  6]ksf] ;xfotfn] glau|g] u/L rf6{ k]k/df 6fF:g'xf];\ . o;kl5 o;/L 6fFl;Psf] k|To]s kft tn ;f] 
la?jfsf] gfd / kl/ro n]Vg'xf];\  .

37.1 kft 37.2 k'mn 37.3 xfFuf÷sf08

ST xa]{l/od agfpg] tl/sf ! 306fsf8{ g+= #&

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

#=	 ljifo If]q 
hLj / ltgsf] agf]6 -xa]{l/od agfpg] tl/sf_     

$=	l;sfO pknlAw 
-s_	 xa]{l/od eg]sf] s] xf] atfpg  
-v_	 la?jfsf ljleGg efusf] xa]{l/od agfpg 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M

-s_	 xa]{l/od eg]sf] s] xf] < o;leq s'g s'g ;d"xsf la?jf k5{g\  <
-v_	 la?jfsf] s'g s'g efusf] xa{]l/od agfpg ;lsG5 < 
-u_	 xa]{l/od agfpg] tl/sf a'Fbfdf n]Vg'xf];\ .

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{af6 l;sf?df la?jfsf] ljleGg efusf] xa]{l/od agfpg] l;k ljsf; ug{ vf]lhPsf] xf] . l;sf?nfO{ 
jl/kl/ /x]sf ljleGg jg:kltdf efu ;ª\sng u/L xa]{l/od agfpg yk cEof; u/fpg'xf];\ .  pgLx¿n] u/]sf] sfdsf]  
d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .

@=	 l;sfO lj|mofsnfk   
-s_	 l;sfO s]Gb| jf tkfO{Fsf] 3/jl/kl/ /x]sf af]6 la?jfdWo] s]xLsf ;Unf kft l6k]/ Nofpg'xf];\ . tL kftnfO{ 

klqsfsf] cnu cnu :yfgdf Rofk]/ s'g} km/flsnf] j:t'n] ;a} efudf a/fa/L rfk kg]{ u/L lyRg'xf];\ . 
o;/L lyr]kl5 s]xL lbgsf] km/sdf cfkm"n] /fv]sf kft÷km"n÷8fF7 jf cGo efu s] ePsf] 5 egL cjnf]sg 
ug{'xf];\ . la?jfsf] To;/L Rofk]sf] efu k"/f ;'Svf ePkl5 To;nfO{ lemSg'xf];\ / Pp6f afSnf] rf6{ k]k/df 
glauf/Lsg 6]k k|of]u u/L 6fF:g'xf];\ . To;kkl5 Tof] kft÷km"n ÷8fF7sf] tn ;DalGwt j:t''''''''sf] gfd / kl/ro 
n]Vg'xf];\ . o;/L tof/ ePsf] xa]{l/od k|bz{gsf nflu /fVg'xf];\ . ;xhstf{nfO{ d"Nofª\sgsf nflu lbg'xf];\ .

-v_	 x/]s l;sf?n] cfkm"n]  tof/ kf/]sf xa]{l/od ;fyLnfO{ b]vfpg'xf];\  / ;fyLn] agfPsf] xa]{l/od klg cjnf]sg 
ug'{xf];\\ .  cfkm"n] u/]sf] cg'ej Psfk;df ;'gfpg'xf];\ .

-u_	 OG6/g]6af6 xa]{l/od;DaGwL yk hfgsf/L lng'xf];\ / ;fyLx¿nfO{ ;'gfpg'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
s] tkfO{FFn] af]tndf crf/ agfP/ /fv]sf] b]Vg'ePsf] 5 <  3fddf ;'sfP/ jf hldgd'lg  vfB j:t' /flvPsf] b]Vg'ePsf] 5 < o;f] 
lsg ul/Psf] xf]nf < xfdLn] y'k|} vfB j:t'nfO{ kl5 pkef]u ug]{ u/L nfdf] ;do;Dd /fVg'kg]{ x'G5 . o:tf] a]nf vfB kbfy{sf] ;+/If0f 
ug{ h?/L x'G5 . u'0f:t/df s'g} x|f; gx'g] u/L nfdf] ;do;Dd  vfB kbfy{ /flvg] ljlwnfO{ vfB kbfy{sf] ;+/If0f elgG5 . vfB 
kbfy{sf] ;+/If0fsf] sfd k/fk"j{ sfnb]lv x'Fb} cfPsf] cEof; xf] . ;+/If0fn] vfgfnfO{ /f]u /  sL6f0f'sf] ;ª\j|md0faf6 hf]ufpF5 . 
vfB kbfy{sf] ;+/If0fsf nflu lgDglnlvt ljlw ckgfOG5 .

-s_ ;'Svf ;+/If0f (Dry preservation) M o; ljlwdf vfB j:t'nfO{ ;'sfP/ To;df /x]sf kfgL Go"g ul/G5 / o;/L ;'s]sf] 
j:t'nfO{ kl5sf nflu /flvG5 . o:tf j:t'nfO{ ;lhn} ;"Id hLjf0f'n] cfj|md0f ug{ ;Sb}g . u'Gb|'s, l;GsL, ;'s'6L, d:of}/f, 
kmnkm"nsf] ;''s'6L cflb ;'Svf cj:yfdf ;+/If0f ul/Psf kbfy{sf pbfx/0f x'g\ .

-v_ t/n ;+/If0f (Wet preservation) M o; ljlwdf vfB kbfy{nfO{ t/ndf 8'afP/ ;+/If0f ul/G5 . o;sf  nflu t/nsf] 
¿kdf vfg]g'gsf] 3f]n, leg]u/, ;fOl6«s cDn, cf]lne t]n cflb k|of]u x'G5g\ . o; ljlwaf6 sfutL, cdnf, v';f{gL, d]yL, n;'g 
cflbsf ;+/If0f ul/g] ul/Psf] 5 .

-u_ lr:ofg ;+/If0f (Cold preservation) M o; ljlwdf vfB kbfy{nfO{ sd tfkj|mddf /fv]/ ;+/If0f ul/G5 .  w]/} kl/0ffddf 
/x]sf] cfn',  kmnkm"n cflb /fVg] lr:ofg s]Gb|df /fv]/ ;+/If0f ul/G5 eg] 3/df /]lk|mh]/]6/df vfgf /fVg] sfo{ klg oxL ljlw xf] . 
lxdfnL tyf pRr kxf8L e]udf cem} klg cfn', :ofp, cb'jf cflbnfO{ vfN8f] vg]/ /flvG5 . of] ;+/If0fsf] k/Dk/fut ljlw xf] .

38.1 ;'Svf ;+/If0f 38.2 t/n ;+/If0f

38.3 lr:ofg ;+/If0f-lr:ofg s]Gb|_ 38.4 vfN8f] vg]/ ;+/If0f

ST vfB ;+/If0fsf tl/sf
! 306fsf8{ g+= #*

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

#=	 ljifo If]q 
hLj / ltgsf] agf]6 -vfB kbfy{ ;+/If0fsf] tl/sf_     

$=	l;sfO pknlAw 
-s_	 vfB kbfy{sf] ;+/If0f / o;sf] cfjZostfaf/] atfpg  
-v_	 ;'Svf ljlw, t/n ljlw / lr:ofg ljlwaf6 vfB kbfy{sf] ;/If0f ug]{ tl/sf atfpg 
-u_	 ;'Svf ljlw, t/n ljlw / lr:ofg ljlwaf6 vfB kbfy{sf] ;/If0f ug{ 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M

-s_	 vfB kbfy{sf] ;+/If0f eg]sf] s] xf] < o;sf ljlwsf] gfd n]Vg'xf];\ . 
-v_  ;'Svf ljlwdf vfB kbfy{sf] ;+/If0f s;/L ul/G5, pbfx/0f;lxt n]Vg'xf];\ . 
-u_	 t/n ljlwdf vfB kbfy{sf] ;+/If0f s;/L ul/G5 ,pbfx/0f;lxt n]Vg'xf];\ .
-3_	 lr:ofg ljlwdf s] u/]/ vfB kbfy{sf] ;+/If0f ul/G5 < 
-ª_	 k/Dk/fut¿kdf cfn', :ofp cflbsf] ;+/If0f s;/L ul/GYof] <
-r_	 /]lk|mh]/]6/n] s;/L / s] sfd u5{ <

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{af6 l;sf?df b}lgs hLjgdf k|of]udf cfpg] vfB kbfy{sf] ;+/If0fsf] l;k ljsf; ug{ vf]lhPsf] 
xf] . l;sf?nfO{ jl/kl/ /x]sf ljleGg vfB j:t' ;ª\sng u/L tL j:t'sf] ;+/If0fsf]  cEof; u/fpg'xf];\ . vfB 
;+/If0f;DaGwL yk >Job[Zo ;fdu|L b]vfP/ To;sf] cg';/0f ug{ nufpg'xf];\ .  cfjZostfcg';f/ k[i7kf]if0f lbg'xf];\ .

@=	 l;sfO lj|mofsnfk   
-s_	 cleefjssf] ;xof]udf l;sfO s]Gb| jf tkfO{Fsf] 3/ jl/kl/ /x]sf] lr:ofg s]Gb|df hfg'xf];\ . ToxfF s] s;/L 

vfB kbfy{sf] ;+/If0f ul/Psf] 5 a'em]/ Pp6f ;fd"lxs k|ltj]bg tof/ ug'{xf];\\ . ;f] k|ltj]bg d"Nofª\sgsf nflu 
;xhstf{nfO{ b]vfpg'xf];\ .

-v_	 tkfO{FFsf] 3/ l5d]sdf 3'd]/ ;'Svf ljlw / t/n ljlwaf6 ;+/If0f  ul/Psf kbfy{ cjnf]sg ug'{xf];\\ . 3/sf 
Ho]i7 ;b:onfO{ ;f]w]/ To;sf] ljlwaf/] k|ltj]bg tof/ ug'{xf];\\ / cleefjsnfO{ ;'gfpg'xf];\ . 

-u_	 tkfO{FFsf] 3/df /]lk|mh]/]6/ 5 < olb 5 eg] To;df vfg]s'/f s;/L ;+/If0f x'G5 eGg] s'/f kl/jf/df Ho]i7 
;b:onfO{ ;f]w]/ ljj/0f tof/ kfg'{xf];\ / 3/sf ;b:ox¿nfO{ ;'gfpg'xf];\ . 

-3_	 cfˆgf] 3/df  u/]h:t} ;'Svf ljlwaf6 :ofp, uf]ne]F8f, u'Gb|'s, l;GsL cflbsf] ;+/If0fsf] cEof; ug'{xf];\\ . 
To;} u/L  t/n ljlwaf6 sfutL, cdnf, sfFj|mf] cflbsf]] ;+/If0fsf] tl/sf klg cEof; u'g{xf];\ . cfkm"n] u/]sf] 
sfd cleefjsnfO{ b]vfpg'xf];\ / k[i7kf]if0f lng'xf];\ .

-ª_	 OG6/g]6af6 vfB kbfy{ ;+/If0f;DaGwL hfgsf/L lng'xf];\ / To;sf] l6kf]6 agfP/ 3/sf ;b:onfO{ ;'gfpg'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'

jftfj/0f (Environment) 
jftfj/0f eg]sf] s] xf] < o;df s] s] k5{g\ < jftfj/0f ;Gt'ng lsg cfjZos 5 < s:tf Jofjxf/nfO{ jftfj/0f d}qL Jofjxf/ 
elgG5 < oL k|Zgdf dGyg ug'{xf];\\ . xfd|f] jl/kl/ ljleGg ;hLj / lghL{j j:t' /x]sf 5g\ . jl/kl/ /x]sf ;hLj / lghL{j j:t'sf] ;du| 
¿knfO{ g} jftfj/0f elgG5 . k[YjLdf /x]sf ;a} ;hLj / lghL{j j:t' k/:k/df cGt/;DalGwt 5g\ . hLljt j:t'n] oxL jtfj/0faf6 
g} cfkm"nfO{ rflxg] pmhf{, vfgf / kfgL k|fKt u5{g\ . jftfj/0fsf] lgdf{0fdf o;sf cjojsf] 7'nf] e"ldsf x'G5 . xfdLnfO{ rflxg] ufF;, 
jf; / skf; jftfj/0faf6} k|fKt x'G5 . v]tLkftL, kz'kfng, snsf/vfgf sf7bfp/f cflbsf nflu xfdL k|s[ltdf /x]sf ;|f]tsf] 
pkof]u u5f}{+ . dflg;n] cfˆgf] cfjZostfsf nflu k|fs[lts ;|f]tsf] clws k|of]u ubf{ k|fs[lts ;Gt'ng lau|g yfn]sf] 5 . k|fs[lts 
;|f]tsf] k|of]u ubf{ jftfj/0fdf Iflt k'¥ofpg' x'Fb}g . k|fs[lts ;|f]taf6 cfˆgf] cfjZostfsf k"lt{ ubf{ jftfj/0fsf] ;Gt'ng lau|g 
glbg] Joaxf/nfO{ jftfj/0fd}qL Jojxf/ elgG5 . jftfj/0fd}qL Jojxf/n] jftfj/0fLo k|b"if0f /f]Sg'sf ;fy} k|fs[lts ;|f]t ;fwgsf] 
;/+If0f ug{ ;xof]u k'U5 . jftfj/0fLo k|b"if0f /f]Sg kmfxf]/d}nf hyfefjL gkmfNg], 7f]; kmf]xf]/ kbfy{sf] juL{s/0f u/L Joj:yfkg ug]{, 
jftfj/0f k|b"if0f ug]{ kbfy{sf] k|of]u 36fpg] / ?vla?jfsf] ;+/If0f ug]{ sfo{x¿ ug'{k5{ .

jftfj/0fsf cjoj  
s'g} :yfgdf kfOg] xfjf, kfgL, df6f], pmhf{, hgfj/, ag:klt g} To; jtfj/0fsf cjoj x'g\ . oxfF jtfj/0fLo cjojx¿sf] 5f]6f] 
rrf{ ul/G5 .

xfjf M k[YjLsf] jl/kl/ /x]sf xfjfsf] txnfO{ jfo'd08n elgG5 . jfo'd08ndf gfO6«f]hg, clS;hg, sfa{g 8fOcS;fO8, kfgLsf] 
afkmnufotsf Uof; /x]sf x'G5g\ . hgfj/ / af]6la?jfn] ;f; km]bf{ clS;hg lnG5g\ / sfa{g 8fOcS;fO8 kmfN5g\ eg] la?jfn] 
vfgf agfpFbf sfa{g 8fOcS;fO8 lnG5g\ / clS;hg kmfN5g\ . o;af6 xfjfdf clS;hg / sfa{g 8fOcS;fO8 UUof;sf] ;Gt'ng 
sfod /xG5 . 

kfgL M  k[YjLsf] ;xt nueu &! k|ltzt kfgL / @( k|ltzt hldgn] 9fs]sf] 5 . ;a} ;hLjsf] hLjg lgaf{xsf nflu kfgLsf] 
cfjZostf k5{ .

hldg M hldg dflg;nufotsf ljleGg hgfj/ tyf aff]6la?jfsf] ;femf af;:yfg xf] . of] df6f] / r6\6fg ldn]/ ag]sf] x'G5 .  
af]6la?jfn] hldgaf6} kfgL, vlgh ;f];]/ lnG5g\ . xfdLn] vfg] cGgkft, kmnkm"n klg hldgdf g} pd|G5g\ . hldg lxdfn, kxf8 
t/fO{ cflb  :j¿kdf /x]sf] x'G5 .

pmhf{ M k[YjLdf phf{sf] k|d'v ;|f]t ;"o{ xf] . ;"o{sf tfk / k|sfzsf sf/0f g} k[YjLsf hLjhGt' afFr]sf 5g\ . ;"o{sf k|sfzdf la?jfn] 
vfgf agfpF5 eg] la?jf vfP/ ;fsfxf/L hgfj/x¿ afFR5g\ . hgfj/nfO{ vfP/ df+;xf/L hgfj/ afFR5g\ . ;"o{sf] tfks} sf/0f 
k[YjLdf hnrs| rn]sf] 5 .

;hLj M ;hLjdf hgfj/ / jg:klt k5{g\ .  hgfj/x¿ ;fgfb]lv 7'nf x'G5g\ . logLx¿ hldg / kfgLdf kfOG5g\ . vfgf k|fKt 
ug]{ cfwf/df hgfj/ ;fsfxf/L, df+;xf/L  / ;j{xf/L x'G5g\ . k[YjLdf kfOg] hgfj/sf] ;ª\Vofdf ;Gt'ng cfjZos x'G5 . k[YjLdf 
y/Ly/Lsf la?jf kfOG5g\ . la?jfn] jftfj/0fnfO{ :jR5 agfpg], kfgLsf ;|f]tsf ;+/If0f ug]{ tyf e"Ifo /f]Sg] sfd u5{g\ . xfjfdf 
clS;hgsf] dfqf ;G'tngdf /fvL xfjf :jR5 u/fpg la?jfsf] 7'nf] e"ldsf x'G5 . jftfj/0fsf] ;+/If0fsf nflu xfdLn] jftffj/0f 
d}qL Jofjxf/ ug'{k5{ .

39.1 hldg 39.2 kfgL 39.3 phf{ 39.4 xfjfsf] agfj6 39.5 ;hLj

ST jftfj/0f / o;sf cjoj @ 306fsf8{ g+= #(

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

#=	 ljifo If]q 
h}ljs ljljwtf / jftfj/0f -jftfj/0f / o;sf cjoj_     

$=	l;sfO pknlAw 
-s_	 jftfj/0fsf] kl/ro / kl/efiff atfpg 
-v_	 jftfj/0fsf cjoj pNn]v ub}{ jftfj/0f lgdf{0fdf ltgsf] e"ldsf atfpg  
-u_	 jftfj/0fd}qL Jojxf/ k|bz{g ug{ 
-3_	 jftfj/0f ;+/If0fdf e"ldsf v]Ng 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M

-s_	 jftfj/0f  eg]sf] s] xf] <  o;sf] cjojsf] gfd n]Vg'xf];\ . 
-v_	 jftfj/0fsf ;hLj / lghL{j cjojdf s] s] k5{g\  <  
-u_	 jftfj/0f d}qL Jojxf/ eg]sf] s] xf] < 
-3_	 jftfj/0f ;Gt'ngdf la?jfn] s] e"ldsf v]N5g\ <
-ª_	 k|b"if0f /f]Sg kfngf ug{'kg]{ Jofjxf/ pNn]v ug'{xf];\\ .

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] cWoogsf] p2]Zo l;sf?nfO{ jftfj/0faf/] hfgsf/L u/fP/ To;sf] ;+/If0fdf e"ldsf v]Ng ;Sg] agfpg' 
xf] . l;sf?nfO{ jftfj/0f;DaGwL ljleGg lrq b]vfP/ To;af/] eGg nufpg'xf];\ . OG6/g]6af6 jftfj/0f;DaGwL ljljw 
ljifoj:t' vf]hL u/L cWoog ug{ clek|]l/t ug'{xf];\\ .  l;sf?n] u/]sf] sfdsf] d"Nofª\sg ug'{xf];\\ / cfjZostfcg';f/ 
k[i7kf]if0f lbg'xf];\ .

@=	 l;sfO lj|mofsnfk   
-s_	 jftfj/0f eg]sf] s] xf] < o;sf cjoj s] s] x'g\ < eGg] k|Zg ub}{ To;sf af/]df ;fyLx¿;Fu 5nkmn ug'{xf];\\ 

/ 5nkmnsf lgisif{ l6kf]6 u/L k|ltj]bg tof/ ug'{xf];\\ .  
-v_	 jftfj/0fsf] lgdf{0fdf xfjf, kfgL, pmhf{ / ;hLjsf] s] s:tf] e"ldsf x'G5, vf]hL ug'{xf];\\ . cfkm"n] vf]hL u/]sf 

ljifoj:t' ;fyLx¿;dIf k|:t't ug'{xf];\\ / 5nkmn ug'{xf];\\ .
-u_	 jftfj/0f ;Gt'ngdf af]6la?jfsf] s:tf] e"ldsf x'G5 eGg]af/] 5nkmn u/L lnlvt lgisif{ k|:t't ug'{xf];\\ .
-3_	 cfˆgf] jl/kl/ /x]sf hgfj/ / af]6 la?jfsf] ;"rL agfpg'xf];\\ . tLdWo] s'g hgfj/ s:tf] s:tf jftfj/0fdf  

a:5g\ pNn]v ug'{xf];\\ .  hLjx¿sf nflu pko'St jftfj/0f ePg eg] s] x'G5 < 5nkmn ug'{xf];\\ .
-ª_	 k[YjLsf] lrq sf]/L hldg / kfgLsf] efu b]vfpg'xf];\ . To;} u/L jfo'd08ndf /x]sf Uof;sf]  agfj6 a'emfpg] 

u/L Pp6f kfO{rf6{ agfpg'xf];\\ . ;fyLx¿lar 5nkmn u/L Tof] lrqn] s] s] s'/fsf] hfgsf/L lbG5, pNn]v 
ug'{xf];\\ . 



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'

k|fs[lts ;|f]t (Natural Resources)  
b}lgs hLjgdf cfjZos kg]{ sf7, bfp/f, kfgL, OGwg, kfgL cflb k|s[ltaf6} k|fKt x'G5 .  snsf/vfgfsf nflu sRrf kbfy{ klg 
k|s[ltaf6} kfOG5 . k|s[ltdf kfOg] xfjf, kfgL, df6f], sf]Onf, k]6«f]lnod kbfy{, r6\6fg, vlgh, jg:klt tyf hgfj/nfO{ k|fs[lts 
;|f]t elgG5 . km/s km/s cfwf/df k|fs[lts ;|f]tnfO{ ljleGg k|sf/df ljefhg ug{ ;lsG5 . 

h}ljs / ch}ljs ;|f]t M ;hLj / lghL{j j:t'sf] cfwf/df k|fs[lts ;|f]tnfO{ h}ljs / ch}ljs ;|f]tdf ljefhg ug{ ;lsG5 . 
jg:klt / hgfj/ h}ljs ;|f]t x'g\ eg] vlgh, r6\6fg, df6f] cflb ch}ljs ;|f]t x'g\ . 

cgjLs/0fLo / gjLs/0fLo ;|f]t M Ps k6s k|of]u ePkl5 km]l/ k|fKt ug{ ;lsg] / g;lsg]sf] cfwf/df k|fs[lts ;|f]tnfO{ b'O{ 
efudf afFl8Psf] 5 M cgjLs/0fLo ;|f]t / gjLs/0fLo ;|f]t  

Psk6s k|of]u ePkl5 km]l/ k|fKt ug{ g;lsg] k|fs[lts ;|f]tnfO{ cgjLs/0fLo ;|f]t -Nonrenewable Sources) elgG5 . 
k|of]u ub}{ hfFbf oL ;|f]t l/lQG5g\ . sf]Onf, k]6«f]lnod kbfy{, k|fs[lts Uof; cflb cgjLs/0fLo ;|f]t x'g\ . Psk6s k|of]u ePkl5 
km]l/ k|fKt ug{ ;lsg] k|fs[lts ;|f]tnfO{ gjLs/0fLo ;|f]t -Renewabale Source_ elgG5 . oL ;|f]t slxNo} l/lQFb}gg\ . xfjf, 
kfgL, df6f], jg k}bfj/ cflb gjLs/0fLo ;|f]t x'g\ . 

40.1 sf]Onf 40.2 k]6«f]lnod kbfy{

40.3 kfgL 40.4 jg;Dkbf

ST k|fs[lts ;|f]tsf] juL{s/0f @ 306fsf8{ g+= $)

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

#=	 ljifo If]q 
h}ljs ljljwtf / jftfj/0f -k|fs[lts ;|f]tsf] juL{s/0f_     

$=	l;sfO pknlAw 
-s_	 k|fs[lts ;|f]tsf] kl/ro / kl/efiff atfpg 
-v_	 k|fs[lts ;|f]tnfO{ klxrfg / juL{s/0f ug{ 
-u_	 h}ljs / ch}ljs tyf gjLs/0fLo / cgjLs/0fLo ;|f]tlardf km/s n]Vg 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M

-s_	 k|fs[lts ;|f]t  eg]sf] s] xf] <  o;sf k|sf/sf] gfd n]Vg'xf];\ . 
-v_	 gjLs/0fLo / cgjLs/0fLo ;|f]t eGgfn] s] a'lemG5 < pbfx/0f;lxt n]Vg'xf];\ .  
-u_	 km/s n]Vg'xf];\ M
	 -c_ h}ljs / ch}ljs ;|f]t      -cf_ gjLs/0fLo / cgjLs/0fLo ;|f]t

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] cWoogsf] p2]Zo l;sf?nfO{ k|fs[lts ;|f]taf/] hfgsf/L u/fP/ To;sf] ;+/If0fdf e"ldsf v]Ng ;Sg] 
agfpg' xf] . l;sf?nfO{ jl/kl/ /x]sf yk ;|f]t ;"rLs[t u/L juL{s/0f ug{ nufpg'xf];\ . o;;DaGwL ljleGg lrq b]vfP/ 
;|f]t klxrfg ug{ nufpg'xf];\ . l;sf?n] u/]sf] sfdsf] d"Nofª\sg ug'{xf];\\ / cfjZostfcg';f/ k[i7kf]if0f lbg'xf];\ .

@=	 l;sfO lj|mofsnfk   
-s_	 tkfO{FFsf] 3/df s] s:tf k|fs[lts ;|f]t k|of]udf cfPsf 5g\ <  tLdWo] s'g s'g h}ljs / s'g ch}ljs x'g\ 

5'6\ofpg'xf];\ M

h}ljs ;|f]t ch}ljs ;|f]t

-v_	 tkfO{Fsf] ufpF jf ;x/ jl/kl/ s] s:tf k|fs[lts ;|f]t 5g\ .  tL ;|f]tsf pkof]u s] s] sfddf ePsf] 5, cfˆgf 
3/ jf l5d]ssf Ho]i7 gful/s;Fu ;f]w/ kQf nufpg'xf];\ / To;}sf cfwf/df k|ltj]bg n]Vg'xf];\ .  

-u_	 tkfO{Fn] ;'g]sf / b]v]sf k|fs[lts ;|f]tsf] ;"rL agfpg'xf];\\ . tL k|fs[lts ;||f]tnfO{ pkof]u ubf{ l;l¢g] / 
gl;l¢g] cfwf/df cgjLs/0fLo / gjLs/0fLo ;d"xdf ;d"xLs[t ug'{xf];\\ .

cgjLs/0fLo gjLs/0fLo

-3_	 k'/fgf lstfa jf klqsfaf6 sf6]/  tl:a/ k|fKt ug'{xf];\\ . tL ;|f]tsf kmf]6f]x¿ rf6{ k]k/df 6fF:g'xf];\ / To;sf] 
gfd tyf sfd n]Vg'xf];\ . cfkm"n] u/]sf] sfd ;xhstf{nfO{ b]vfpg'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
hn;|f]t, hnwf/ / l;d;f/ o;sf ljifoj:t' x'g\ .

hn;|f]t (Water Sources) M k[YjLdf kfgL ljleGg ¿kdf /x]sf] x'G5 . kfgLsf log} ;|f]tnfO{ xfdL hn;|f]t elgG5 . hn;|f]tdf 
d'Vo¿kdf e"ldut / ;txL kfgLsf ;|f]t k5{g\ . gbL, ;d'b|, kf]v/L, tfn, hnfwf/, l;d;f/ cflb kfgLsf ;txL ;|f]t x'g\ eg] Ogf/, 
sn -6\o'j j]n_, l8k af]l/ª cflb e"ldut kfgLsf ;|f]t x'g\ .

hnwf/ (Water Shed): jiff{ lxpF cflbsf sf/0f hDdf ePsf] kfgL lg/Gt/ aUg] :yfgnfO{ hnfwf/ If]q elgG5 . g]kfnsf 
lxdgbLx¿, /f/f tfn, uf];fOFs'08, R5f]/f]Nkf tfn cflb xfd|f] b]zsf hnfwf/ If]q x'g\ . g]kfnsf  hnfwf/ If]qaf6 lg:s]sf] kfgL 
l;FrfO ug{, hn ljB't\\ lgsfNg, lkpg cflb sfddf k|of]u x'G5 .

l;d;f/ (Wetlands) : ;w}Fel/ kfgLn] 9fls/xg] bnbn hldg ePsf] If]qnfO{ l;d;f/ elgG5 . kfgLn] oxfFsf] hldgnfO{ 
cf]l;nf] / l5kl5k] agfPsf] x'G5 . ljleGg vfnsf hnhGt' tyf cGo hgfj/ / kIfLx¿sf] jf;:yfgsf nflu of] If]q pko'St 
x'G5 . sf];L 6Kk' If]q,3f]8f3f]8L tfn, la;xhf/L tfn, ;u/dfyf /fli6«o lgs'~h cflb g]kfnsf l;d;f/ If]q x'g\ .

41.1 hn;|f]t 41.2 hnfwf/ 41.3 l;d;f/

hnfwf/ / l;d;f/sf] dxŒj 

hnfwf/ / l;d;f/ If]qsf] dxŒj lgDdfg';f/ /x]sf 5g\ M

-s_	 oL If]q hnLo hLjsf jf;:yfg x'g\ .

-v_	 oL If]qdf hnLo hLjsf] hLjg rs| k"/f x'G5 . sltko r/fx¿ cfˆgf] jf;:yfgdf k|lts"ntf cfPsf sf/0f aRrf sf]/Ng 
o:tf l;d;f/df cfPsf x'G5g\ .

-u_	 o:tf :yfgx¿ df5f tyf cGo hnLo hLj / ag:klt km}nG5g\ . tL hLj dflg;sf nflu cfxf/f x'G5g\ .

-3_	 o:tf If]qdf kfgL ;ª\sng u/]/ l;FrfOsf nflu k|of]u ug{ ;lsG5 .

-ª_	 o:tf If]qn] jftfj/0fLo ;Gt'ngdf dxŒjk"0f{ e"ldsf v]n]sf x'G5g\ .

ST hn;|f]t, hnfw/ / l;d;f/
! 306fsf8{ g+= $!

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

#=	 ljifo If]q 
h}ljs ljljwtf / jftfj/0f -hn;|f]t, hnfwf/ / l;d;f/_     

$=	l;sfO pknlAw 
-s_	 hn;|f]tsf] kl/ro lbFb} g]kfnsf d'Vo hn;|f]tsf] gfd atfpg 
-v_	 hnfwf/ If]q klxrfg ug{ / ltgsf] dxŒj atfpg  
-u_	 g]kfnsf l;d;f/sf] gfd n]vL l;d;f/ If]qsf] dxŒj atfpg  

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M

-s_	 hn;|f]t  eg]sf] s] xf] <  g]kfnsf d'Vo hn;|f]tsf] gfd n]Vg'xf];\ . 
-v_	 hnfwf/ eGgfn] s] a'lemG5 < pbfx/0f;lxt n]Vg'xf];\ .  
-u_	 l;d;f/ eg]sf] s] xf] < g]kfnsf l;d;f/ If]qsf] gfd atfpg'xf];\ .
-3_	 km/s n]Vg'xf];\ M
	 -c_ ;txL hn;|f]t / e"ldut hn;|f]t      -cf_ hnfwf/ / l;d;f/

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] cWoogsf] p2]Zo l;sf?nfO{ g]kfnsf] hn;|f]taf/] hfgsf/L u/fP/ To;sf] pkof]u / ;+/If0fdf 
e"ldsf v]Ng ;Sg] agfpg' xf] . l;sf?nfO{ jl/kl/ /x]sf hn;|f]t, hnfwf/ / l;d;f/sf] gfd ;ª\sng ug{ nufpg'xf];\ .  
l;sf?n] u/]sf] sfdsf] d"Nofª\sg ug'{xf];\\ / cfjZostfcg';f/ k[i7kf]if0f lbg'xf];\ .

@=	 l;sfO lj|mofsnfk   
-s_	 tkfO{FFsf] 3/ ufpF glhs s'g s'g hnfwf/, l;d;f/ If]q k5{g\, 3/l5d]ssf Ho]i7 gful/sx¿;Fu ;f]wvf]h u/L 

;"rL agfpg'xf];\\ . To:tf If]qsf s] s] sfddf pkof]u ePsf] 5, cWoog u/L k|ltj]bg tof/ ug'{xf];\\ .  
-v_	 tkfO{Fsf] ufpF3/ jl/kl/ kfgLsf s] s:tf ;|f]t /x]sf 5g\ . tL ;|f]tsf] ;"rL tof/ ug'{xf];\\ / tL ;|f]tnfO{ ;txL 

/ e"ldut ;|f]tdf ljefhg ug'{xf];\\ .
-u_	 g]kfnsf hnfwf/ If]q / l;d;f/ If]qsf gfd ;ª\sng ug'{xf];\\  / ;fyLx¿nfO{ ;'gfpg'xf];\ . 
-3_	 hnfwf/ / l;d;f/sf] dxŒjsf] ;"rL tof/ ug'{xf];\\ . ;f] ;"rLnfO{ rf6{ k]k/df n]vL leQfdf 6fF:g'xf];\ .
-ª_	 OG6/g]6sf] k|of]u u/L g]kfndf /x]sf hnfwf/ / l;d;f/ If]qsf] hfgsf/L lng'xf];\ . Tof] hgsf/LnfO{ sfkLdf 

l6kf]6 u/L ;yfLx¿nfO{ ;'gfpg'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
tkfO{FFsf] 3/df lg:sg] kmf]xf]/  d}nfnfO{ s] ug]{ ug'{ePsf] 5 < lbglbg} lg:sg] c;Lldt kmf]xf]/nfO{ s;/L yfGsf] nufpg] xf]nf < 
kmf]xf]/ Joj:yfkgsf nflu s] ug'{k5{ < oL k|Zgdf dGyg u'g{xf];\ . cfhsf lbgdf kmf]xf]/d}nf jftfj/0fLo x|f; / k|b"if0fsf] d'Vo 
sf/s ePsf] 5 . o;df klg 7f]; kmf]xf]/ d}nf jftfj/0fLo :jR5tfsf] d'Vo afws ag]sf] 5 .  7f]; kmf]xf]/ d}nfsf] Joj:yfkgdf 
3R ljlw ckgfOG5 . o;df 3R eg]sf] Reduce, Reuse / Recycle xf] .

sd k|of]u ug]{ -Reduce_ 
 jftfj/0fLo k|b"if0f u/fpg] j:t'sf] sd k|of]u ubf{ kmf]xf]/sf] dfq sd x'G5 . pbfx/0fsf nflu ahf/af6 ;fdfg NofpFbf Knfl:6S;sf] 
emf]nf k|of]u gug]{, Pp6} ;fdfg jf ;fdu|LnfO{ w]/} k6s k|of]u ug]{ h:tf sfd ug{ ;lsG5 . v]tLkftLdf /f;folgs dn / sL6gfzs 
cf}ifwLsf] sd k|of]u ubf{ klg k|b"if0f sd x'G5 . o;f] ug{ ;lsPdf kmfxf]/sf] dfqf 36\5 . of] lj|mof g} Reduce  xf] .

42.1 7f]; kmf]xf]/ 5'6\ofPsf] 42.2 sDkf]:6 dn 42.3 7f]; kmf]xf]/ Joj:yfkg 
tl/sf

k'gM k|of]u ug]{ -Reuse_ 
 v]/ hfg] 7f]; j:t'x¿ Knfl:6ssf] emf]nf, af]6n cflb k6sk6s k|of]u ug{ ;lsG5 . To;} u/L tL j:t'nfO{ csf]{ sfddf ;d]t 
k|of]u ug{ ;lsG5 . h:tf] Knfl:6ssf] aflN6g km'6]kl5 udnf agfpg], af]6ndf ;;fgf la?jf /f]Kg], Knfl:6ssf emf]nfaf6 rs6L 
agfpg] h:tf sfd ug{ ;lsG5 . efG;faf6 lg:sg] kmf]xf]/nfO{ s'xfP/ dn agfpg ;lsG5 . o;nfO{ Reuse elgG5 .

k'gM rj|m0f ug]{ -Recycle_ 
Ps k6s k|of]u ePsf] j:t'nfO{ csf]{ ¿k jf cfsf/df nuL km]l/ k|of]u ug'{nfO{ k'gM rj|m0f elgG5 . wft'sf lau|]sf efF8f kufn]/ 
gofF efF8f agfpg ;lsG5 . k'/fgf lstfa sfkL k'gM rj|m0faf6 gofF sfuh agfpg ;lsG5 .  k'/fgf yf]qf sk8f k]n]/ l;/s 8;gf 
agfpg ;lsG5 . of] k|lj|mof g} Recycle xf] .

ST 7f]; kmf]xf]/d}nfsf] Joj:yfkg
! 306fsf8{ g+= $@

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

#=	 ljifo If]q 
h}ljs ljljwtf / jftfj/0f -7f]; kmf]x/ d}nfsf] Joj:yfkg_     

$=	l;sfO pknlAw 
-s_	 7f]; kmf]xf]/sf] kl/ro lbFb} o;sf] Joj:yfkgsf tLg tx atfpg 
-v_	 7f]; kmf]xf]/ k|of]u sd ug]{, k'gM k|of]u ug]{, k'gM rs|0f ug]{ sfo{nfO{ pbfx/0f;lxt atfpg  
-u_	 efG;fdf v]/ uPsf j:t'af6 sDkf]:6 dn agfpg 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M

-s_	 7f]; kmf]xf]/ eg]sf] s] xf] < o;sf] Joj:yfkg s;/L ul/G5, n]Vg'xf];\ . 
-v_	 l/8\o';, l/o'h / l/;fOsn eGgfn] s] a'lemG5, pbfx/0f;lxt n]Vg'xf];\ .  
-u_	 sDkf]:6 dn agfpg] tl/sf 5f]6s/Ldf n]Vg'xf];\ .

^=	;xhstf{sf nflu dfu{bz{g  
l;sfO sf8{sf] cWoogsf] p2]Zo l;sf?nfO{  7f]; kmf]xf]/ j:t'sf] Joj:yfkg ug{ ;Sg] agfpg' xf] . cfˆgf  l;sf?nfO{ 
l;sfOs]Gb| jl/kl/ /x]sf kmf]xf]/ ;ª\sng  / Joj:yfkg ug{ nufpg'xf];\ .  l;sf?n] u/]sf] sfdsf] d"Nofª\sg ug'{xf];\\ 
/ cfjZostfcg';f/ k[i7kf]if0f lbg'xf];\ .

@=	 l;sfO lj|mofsnfk   
-s_	 l;sf?sf] 3/df efG;faf6 pTkfbg x'g] kmf]xf]/ j:tsf] gfd n]Vg nufpg'xf];\ / To;nfO{ s'lxg] / gs'lxg] 

;d"xdf 5'6\ofpg nufpg'xf];\ .  l;sf?nfO{ ;+nUg u/fP/ tL j:t'sf] s] s;/L Joj:yfkg  ug]{ ul/Psf] 5, kQf 
u/L To;sf] k|ltj]bg n]Vg nufpg'xf];\ .

-v_	 l;sf?nfO{ 3/af6 Knfl:6ssf af]tn, emf]nf, l6gsf Sofg cflb ;ª\sng ug{ nufpg'xf];\ / tL j:t'sf] k'gM 
k|of]usf] cEof; u/fpg'xf];\ . l;sf?lar 5nkmn rnfpg'xf];\ / cfPsf lgisif{ n]Vg nufpg'xf];\  . l;sf?n] 
lgsfn]sf lgisif{ d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .

-u_	 7f]; kmf]xf]/ j:t'sf] k'gM k||of]u / k'gM rj|m0f ug]{  yk pkfo s] s] 5g\ OG6/g]6af6 vf]hL u/L kQf nufpg 
eGg'xf];\ . l;sf?n] e]6]sf ljifo ;fyLlar ;femf ug{ nufpg'xf];\ .

-3_	 efG;faf6 lg:sg] s'lxg] j:t'nfO{ Pp6f vf8ndf xfNg nufpg'xf];\ . To;dfly 3fF;kftn] 5f]Kg nufpg'xf];\ . 
w]/} lbg;Dd nuftf/ oxL lj|mof bf]xf]¥ofpg nufpg'xf];\ . s] sDkf]:6 dn tof/ eof] < l;sf?nfO{ cg'ejx¿ 
n]v]/ Nofpg eGg'xf];\ / d"Nofªsg u/L ;'emfj lbg'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
k[YjLsf] s'g} Ps :yfgdf y/Ly/Lsf hLjhGt' kfOG5g\ . s'g} 7fpFdf ePsf] hLjx¿sf] ldl>t pkl:yltnfO{ h}ljs ljljwtf 
elgG5  . km/s km/s jftfj/0fdf km/s vfnsf hLjhGt' / jg:klt /x]sf x'G5g\ . Pp6} jftfj/0fdf /x]sf hLjx¿ afFRgsf nflu 
Pscsf{df lge{/ x'G5g\ . dflg;n] cfˆgf] hLjg lgjf{xsf nflu cfjZos kg]{ vfgf, kfgL, clS;hg cflb ;a} j:t' k|fs[lts 
;|f]taf6 k|fKt ub{5 .  o;}n] cfˆgf] hLjgsf nflu dflg; k|fs[lts ;|f]tdf lge{/ 5 .

-s_ vfgf -Food_M dflg;n] vfg] vfBfGg v]tLkftLaf6 k|fKt u5{g\ . dflg; oL vfBfGg pTkfbgsf nflu hn, hldg tyf 
hgfj/x¿df e/ k/]sf] x'G5 . k|b"if0f tyf a9\bf] hg;ª\Vofsf sf/0f vfBfGg pTkfbgsf nflu hldgsf] cefj x'Fb} hfg yfn]sf] 
5 . k|fs[lts ;Gt'ngdf x'g] u8a8n] vfBfGg pTkfbgdf klg x|f; cfpg yfn]sf] 5 .

-v_ jf;:yfg -Habitat_M dflg;n] agfpg] jf;:yfgsf nflu cfjZos kg]{ hldg, lgdf{0f ;fdu|L h:t} 9'ª\uf, df6f], lu6L, 
afn'jf cflb ;a} k|fs[lts ;|f]taf6} k|fKt x'G5g\ .

-u_ xfjf -Air_M Zjf;k|Zjf;sf nflu dflg;nfO{ clS;hgsf] cfjZostf k5{ . ;f] clS;hg dflg;n] jfo'd08naf6 k|fKt 
u5{ . Zjf;k|Zjf;df kmflng] sfa{g 8fOcS;fO8 xl/of la?jfn] k|sfz ;+Zn]if0f k|lj|mofdf lnG5g\ / xfjfdf clS;hg 5f]8\5g\ . 
o;/L xfjfdf clS;hgsf] dfqfdf ;Gt'ng sfod x'G5 .

-3_  kfgL -Water_M kfgL geO{ dflg; afFRg ;Sb}g . o;sf ;fy} v]tLkftL, ;/;kmfO, snsf/vfgf ;~rfng cflbsf nflu 
dflg;nfO{ kfgL rflxG5 .  kfgL dflg;n] Ogf/, s'jf, wf/f], vf]nf, gbL h:tf k|fs[lts ;|f]taf6} k|fKt u5{ .

-ª_ cf}ifwf]krf/ -Treatment_M dflg; a]nfavt ladf/L x'g ;S5 . o:tf a]nf dflg;nfO{ :yf:Yo pkrf/ rflxG5 . :jf:Yo 
pkrf/sf nflu rflxg] cf}ifwL h8La'6Laf6 k|fKt x'G5 . g]kfndf nueu cf7;o k|sf/sf h8La'6L kfOG5g\ .

43.1 h8La'6L 42.2 vfgf vfPsf] 43.3 xfjfdf ;f; km]/]sf]

44.3 dflg;sf] 3/ 44.3 kfgL lkPsf

-r_ hldg -Land_ M hldg lagf hLjx¿sf] cl:tTj 5}g . xfdL xfd|f] jf;:yfg hldgdf agfpF5f}F . vfBfGg, t/sf/L, kmnkm"n, 
h8La'6L cflb ;a} hldgdf g} pd|G5g\ . o;}n] hldg dfgjsf nflu clt dxŒjk"0f{ k|fs[lts ;|f]t xf] .

ST k|fs[lts ;Dkbfdf dflg;sf] lge{/tf ! 306fsf8{ g+= $#

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

#=	 ljifo If]q 
h}ljs ljljwtf / jftfj/0f -k|fs[lts ;Dkbfdf dflg;sf] lge{/tf_     

$=	l;sfO pknlAw 
-s_	 h}ljs ljljwtfsf] kl/efiff atfpg 
-v_	 ;hLj / k|s[ltsf] cGt/;DaGw atfpg  
-u_	 k|s[ltdfly dflg;sf] lge{/tfaf/] atfpg  
-3_	 dfgj hLjgdf xfjf, kfgL, df6f] hldg / h8La'6Lsf] dxTj atfpg

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M

-s_	 h}ljs ljljwtf eg]sf] s] xf] < 
-v_	 dflg; afFRgsf nflu k|fs[lts ;|f]tdf lge{/ 5 . of] egfOnfO{ k'li6 ug'{xf];\\ .  
-u_	 hldg s] s] sfddf k|of]u x'G5 <
-3_	 dflg;sf] hLjgdf h8La'6Lsf] s] dxTj 5 <
-ª_	 dfflg;nfO{ s] s] sfddf kfgL rflxG5 <

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] cWoogsf] p2]Zo l;sf?nfO{ dflg;sf] k|s[ltdflysf] lge{/tf s] s:tf] 5 eg]/ atfpg ;Sg] agfpg' 
xf] . cfˆgf l;sf?nfO{ l;sfOs]Gb| jl/kl/sf] jftfj/0f cWoog u/L ToxfF /x]sf k|fs[lts ;|f]t / To; dfly dflg;sf] 
s:tf] lge{/tf 5, n]Vg nufpg'xf];\ .  o;;DaGwL >Job[Zo ;fdu|L k|bz{g u/L a'Fbf l6kf]6 ug{ nufpg'xf];\ . l;sf?n] 
u/]sf] sfdsf] d"Nofª\sg u/L cfjZostfcg';f/ k[i7kf]if0f lbg'xf];\ .

@=	 l;sfO lj|mofsnfk   
-s_	 dflg;nfO{ afFRgsf nflu s] s] j:t' rflxG5, tL j:t'sf] ;"rL agfpg'xf];\\ . ;"rLdf /x]sf j:t' s'g s'g 

;|f]taf6 kfOG5 eGg] s'/f tn lbPh:t} tflnsf agfP/ n]Vg'xf];\ .  cfkm"n] agfPsf] tflnsf b]vfP/ ;fyL;Fu 
5nkmn ug'{xf];\\ . cfjZos kbf{ cleefjssf] ;xof]u lng'xf];\ M

afFRgsf nflu dflg;nfO{ rflxg] j:t' j:t' kfOg] ;|f]t

!= clS;hg
@= ===================== 

!= xfjf-jfo'd08n_

-v_	 b'O{b'O{ hgf l;sf?sf] ;d"x agfpg'xf];\\ / klxnf] l;sf?n] dflg;nfO{ b}lgs hLjgdf rflxg] j:t'sf] lrq 
PsPs ub}{ b]vfpg'xf];\ / bf];|f] l;sf?n] tL j:t' klxrfg ug]{-lrGg]_ /  tL j:t' sxfFaf6 k|fKt x'G5g\ eGg] 
hjfkm lbg] cEof; ug{'xf];\ . To;kl5 km]l/ bf];|f]n] lrq b]vfpg] / klxnf]n] j:t' klxrfg ug{ / tL j:t' 
sxfFaf6 k|fKt x'G5g\ eGg] hjfkm lbg] cEof; ug'{xf];\\ .

-u_	 k'/fgf k':ts jf kqklqsfaf6 k|fs[lts ;|f]tsf tl:a/ sf6]/ lng'xf];\ / rf6{ k]k/df 6fF;L To;af/] 5f]6f] ljj/0f 
n]Vg'xf];\ . o;/L tof/ ePsf] rf6{ k]k/ kf6L jf leQfdf 6fF:g'xf];\ . cfkm"n] tof/ kf/]sf] rf6{ k]k/ b]vfpFb} 
To;af/] cleefjsnfO{ ;'gfpg'xf];\ / jxfFsf] k[i7kf]if0f lng'xf];\ .

-3_	 cleefjssf] ;xof]udf OG6/g]6af6 dflg;sf] k|s[ltdflysf] lge{/tf;DaGwL lel8of]x¿ vf]h]/ x]g'{xf];\\ . ;f] 
lel8of]df ePsf dxŒjk"0f{ s'/f l6kf]6 u/L cleefjsnfO{ ;'gfpg'xf];\ / k|ToIf sIffdf ;xhstf{;dIf k]; 
ug{ k|ltj]bg tof/ ug{'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
/fli6«o lgs'~h -National Park_ M k|fs[lts jftfj/0f, jGohGt',kIfL, jg:klt nufot e"b[Zo ;d]tsf] ;+/If0f, Joj:yfkg / pkof]usf 
nflu :yfkgf ul/Psf ;fj{hlgs pBfgnfO{ /fli6«o lgs'~h elgG5 . g]kfndf !@ cf]6f /fli6«o lgs'~h /x]sf 5g\ . tL /fli6«o lgs'~h;DaGwL 
ljj/0f tflnsfdf /x]sf] 5 M

s|=;+=
/fli6«o 

lgs'~h sf] 
gfd

:yfkgf 
lj=;+=

cjl:ylt
If]qkmn 
-j=lsdL_

kfOg] hLjhGt'
ljz]if ;+/lIft 

hLjhGt'
ljz]if 

cfsif{0f

! lrtjg  @)#) 
k;f{, lrtjg, / 
dsjfgk'/ 

(#@
u}F8f, kf6]af3, lrt'jf  du/ uf]xL, 
efn', xfQL, du/ uf]xL, lrQn, 
nu'gf, clhª\u/

Psl;ª] u}F8f / 
3l8ofn uf]xL

@ /f/f @)#@ d'u' / h'Dnf !)^
efn', yf/, 3f]/n , s:t'/L d[u, aFb]n 
/ r/fr'?ª\uL

efn', yf/ / 3f]/n /f/f tfn

# alb{of @)#@ alb{of (^*

af3, lrt'jf, s[i0f;f/, gLnufO{, 
h/fof], lrQn, nu'gf, afx|l;ª\u], 
du/ uf]xL, 3l8ofn uf]xL, 8lNkmg, 
hª\unL xfQL

afx|l;ª\u] / 
s[i0f;f/

$ ;u/dfyf @)#@ ;f]n'v'Da' !!$*
s:t"/L d[u, lxdfnL efn', yf/, 
3f]/n, emf/n, 8fFkm], sflnh

lxd lrt'jf, 8fFkm]
;u/dfyf, 
g'K;], Nxf]T;]] 
lxdfn

% nfª6fª @)#@
/;'jf, g'jfsf]6 / 
l;Gw'kfNrf]s

!&!)
s:t"/L d[u, /ftf] kfG8f, lxdfnL 
efn', yf/, 3f]/n, emf/n, 8fFkm], 
sflnh, hª\unL e]8f, xfa|],

s:t"/L, xfa|], 
hª\unL e]8f

uf];fOs'08 
tLy{:yn

^ ;]] kmf]S;'G8f] @)$) 8f]Nkf / d'u' #%%%
lxd lrt'jf, lxdfnL efn', s:t"/L, 
yf/, 3f]/n, emf/n, gfp/, ltAatL 
v/fof], ltAatL uwf, hª\unL ofs

ltAjtL v/fof], 
ltAatL uwf, 
hª\unL ofs

z] u'Daf / 
kmf]S;'G8f] 
tfn

& vKt8 @)$@
aemfª,afh'/f, 
c5fd , 8f]6L

@%%
s:t"/L d[u, 3f]/n, lrt'jf, /ftf] 
afFb/, 8fFkm], d'gfn, /t'jf d[u

/t'jf d[u, r/Laf3, 
hª\unL s''s'/

vKt8 If]q

* dsfn' a?0f @)$(
;ª\v'jf;ef, 
;f]n'v'Da'

!%))
s:t"/L d[u,  lxdfnL efn', lxd 
lrt'jf, yf/, 3f]/n, xfa|], gfp/, 
ltAatL v/fof], lxdfnL sfnf] efn'

lxdfnL sfnf] 
efn'

dsfn' 
lxdfn, d]/f 
lks,

( lzjk'/L @)%*
sf7df8f}F,  
g'jfsf]6, wflbª, 
l;Gw'kfNrf]s

!%*
lrt'jf, ;fns, ag la/fnf], /t'jf, 
efn', /ftf] afFb/, lrQn, WjfF;] 
lrt'jf

;fns, WjfF;] 
lrt'jf, cf;fdL 
afFb/

!) afFs] @)^& afFs] %%)
af3, xfQL, lrQn, gLnufO{, 
3l8ofn uf]xL, h/fof], aFb]n

af3 / hª\nL xfQL

!! z'SnfkmfF6 @)&# s~rgk'/ #)%
kf6]af3, aFb]n, efn' , gLnufO{, 
h/fof], lrQn, afx|l;+u], s[i0f;f/

afx|l;+u], si0f;f/

!@ k;f{ @)&$
lrtjg, k;f{, 
dsjfgk'/, af/f

^@*
kf6] af3, xfQL, lrt'jf, h/fof],  
clhª\u/, ufF}/L

kf6]af3, clhª\u/

oL /fli6«o lgs'~hdWo] ;aeGbf 7'nf] z] kmf]S;'G8f] /fli6«o lgs'~h xf] eg] ;aeGbf ;fgf] /f/f /fli6«o lgs'~h xf] . To:t} ;aeGbf k'/fgf]  
lrtjg /fli6«o lgs'~h xf] .

ST /fli6«o lgs'~hx¿
@ 306fsf8{ g+= $$

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

#=	 ljifo If]q 
h}ljs ljljwtf / jftfj/0f -/fli6«o  lgs'~h_     

$=	l;sfO pknlAw 
-s_	 ;a} /fli6«o lgs'~hsf] gfd, cjl:ylt  / If]qkmn atfpg 
-v_	 /fli6«o lgs'~hsf] dxŒj atfpg  
-u_	 x/]s /fli6«o lgs'~h leq /x]sf] ljz]if cfsif{0f af/] hfgsf/L lbg 
-3_	 x/]s /fli6«o lgs'~h leq /x]sf ljz]if ;+/lIft hgfj/sf] gfd atfpg 
-ª_	 /fli6«o lgs'~hx¿sf]  t'ngf ug{ 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M

-s_	 /fli6«o lgs'~h eg]sf] s] xf] < 
-v_	 g]kfndf sltcf]6f /fli6«o lgs'~h  5g\ < tL ;a}sf] gfd n]Vg'xf];\ .  
-u_	 /f/f, z] kmf]S;'G8f], vKt8 / nfª6fª /fli6«o lgs'~h s'g s'g :yfgdf /x]sf 5g\ <
-3_	 If]qkmnsf] cfwf/df ;aeGbf 7'nf] / ;aeGbf ;fgf] /fli6«o lgs'~h s'g s'g x'g\ <
-ª_	 g]kfnsf /fli6«o lgs'~hx¿nfO{ :yfkgf ldltsf cfwf/df -k'/fgf]af6 gofF_ / If]qkmnsf cfwf/df -;fgf]af6 

7'nf]_  ;"rLs[t ug'{xf];\\ .

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] cWoogsf] p2]Zo l;sf?nfO{ g]kfndf /x]sf ;a} /fli6«o lgs'~hsf] cfwf/e"t hfgsf/L lbg ;Sg] 
agfpg' xf] . ;a} l;sf?nfO{ kfn}kfnf] km/s km/s /fli6«o lgs'~hsf] af/]df yk cWoog ug{ nufpg'xf];\ / tL ljifodf 
k|ltj]bg tof/ ug{ nufpg'xf];\ .  l;sf?n] u/]sf sfdsf] d"Nofª\sg ug'{xf];\\ / cfjZostfcg';f/ k[i7kf]if0f lbg'xf];\ .

@=	 l;sfO lj|mofsnfk   
-s_	 ;fyLx¿sf] ;d"x lgdf{0f u/L km/s /fli6«o lgs'~hsf] hfgsf/L ;ª\sng ug{'xf];\ / To;nfO{ rf6{ k]k/df 

n]Vg'xf];\ . rf6{k]k/nfO{ leQfdf 6fF;L ;a} ;d"xn] kfnf] kfnf] cfkm"n] ;ª\sng u/]sf] hfgsf/L j|mdzM k|:t't 
ug'{xf];\\ . 

-v_	 ;d"x ;d"xsf lardf k|Zgf]Q/ ug'{xf];\\ . ;a} ;d"xn] cfˆgf] efu k/]sf] /fli6«o lgs'~hsf] ljifodf p7]sf] k|Zgdf 
pQ/ lbg'xf];\ . 

-u_	 OG6/g]6af6 g]kfnsf] x/]s /fli6«o lgs'~hsf]  cjl:ylt, :yfkgf, If]qkmn, kfOg] hgfj/ tyf jg:klt, ljz]if 
;+/lIft hgfj/ / ljz]if cfsif{0f;DaGwL hfgsf/L vf]hL ug'{xf];\\ / To;}sf] cfwf/df x/]sn] Pp6f k|ltj]bg 
tof/ ug'{xf];\\ . o;/L tof/ ul/Psf] k|ltj]bg x/]sn] kfnf] kfnf] sIffdf k|:t't ug{'xf];\ .

-3_	 /fli6«o lgs'~h;DaGwL hfgsf/L a9fpg ;d"x lgdf{0f u/L ;f] ljifodf dfq xflh/L hafkm k|ltof]lutf 
u/fpg'xf];\ .

-ª_	 OG6/g]6af6 vf]hL u/L x/]s /fli6«o lgs'~h;DaGwL  >Job[Zo ;fdu|L cWoog ug'{xf];\\ / d'Vo a'Fbf l6kf]6 
ug'{xf];\\ . cfkm"n] l6kf]6 u/]sf a'Fbf ;fyL ;dIf k|:t't ug'{xf];\\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
jGohGt' cf/If, l;sf/ cf/If / /;+/If0f If]q o; sf8{sf ljifoj:t' x'g\ .

-s_ jGohGt' cf/If -Wildlife reserve_ M k|fs[lts jftfj/0f, jGohGt', jf;:yfg / jg:kltsf] ;+/If0fsf nflu 5'6\ofOPsf] 
If]qnfO{ jGohGt' cf/If elgG5 . of] If]q ljz]if u/L nf]kf]Gd'v tyf b'n{e hgfj/sf] ;+/If0f / cWoog cg';Gwfgsf nflu 
5'6\ofOPsf] x'G5 .  g]kfndf Pp6f dfq sf];L 6Kk' jGohGt' cf/If /x]sf] 5 . of] cf/Ifsf] :yfkgf @)#@ ;fndf ePsf] xf] . ;'g;/L 
/ ;Kt/L lhNnf u/L !&% ju{lsnf]ld6/df km}lnPsf] o; cf/Ifdf cgf{sf] ;+/If0f / j[l¢sf] sfd eO/x]sf] 5 . of] l;d;f/ If]q 
ePsfn] r/fsf nflu klg of] If]q rlr{t 5 . To;afx]s o; cf/Ifdf aFb]n, lrQn, n3'gf, 3l8ofn uf]xL cflb 5g\ .

-v_ l;sf/ cf/If -Hunting reserve_ M cg'dtL lnO{ tf]lsPsf] z'Ns lt/]/ tf]lsPsf] ;dofjlwdf tf]lsPsf] If]qdf uP/ 
tf]lsPsf] ;ª\Vofdf l;sf/ ug{ kfOg] Joj:yf ul/Psf] If]qnfO{ l;sf/ cf/If elgG5 . oxfF w]/} ;ª\Vofdf /x]sf hgfj/sf] l;sf/ 
v]Ng cg'dlt lbOG5 . g]kfndf Pp6} dfq 9f]/kf6g l;sf/ cf/If /x]sf] 5 .  o; l;sf/ cf/Ifsf] :yfkgf @)$$ ;fndf ePsf] 
xf] . o;n] ?s'd, afun'ª / DofUbL lhNnfsf] s'n !#@% ju{ lsnf]ld6/ If]q cf]u6]sf] 5 .  o; cf/Ifdf gfp/, emf/n, yf/, 
lxdfnL efn' cflb kfOG5 .

-u_ ;+/If0f If]q -Conservation  Area_ M k|fs[lts ;|f]t ;fwg,jGohGt', logLx¿sf] jf;:yfg tyf :yfgLo ;fdflhs, 
;fF:s[lts, cfly{s kIfsf] lbuf] ljsf; ug]{ nIosf ;fy Joj:yf ul/Psf] If]qnfO{ ;+/If0f If]q elgG5 . g]kfndf clxn] 5cf]6f 
;+/If0f If]q /x]sf 5g\ M 

s|=;+=
;+/If0f 

If]qsf] gfd
cjl:ylt

:yfkgf 
-lj=;+=_

If]qkmn 
-j=lsld=_

 ljz]if cfsif{0f

! cGgk"0f{ sf:sL @)$# &^@( cGgk"0f{ lxdfn If]q

@ s~rghª\uf tfKn]h'ª @)%$ @)#%
@$ k|hfltsf nfnL u'/fF;, jg:klt tyf lxd lrt'jf, 
s:t"/L, lxdfnL efn', gfp/ cflb 

# dgf:n' uf]vf{ @)%% !^^# s:t'/L d[u, lxd lrt'jf, yf/, gfp/ h:tf hgfj/ 

$  uf}/Lzª\s/
bf]nvf, /fd]5fk 
/ l;Gw'kfNrf]s

@)^^ @!&( lxd lrt'jf, /ftf] kfG8f, s:t"/L d[u

% s[i0f;f/ alb{of @)^% !^=(% s[i0f;f/ 

^ clkgfDkf bfr'{nf @)^& !()# s:t"/L, lxd lrt'jf, yf/, gfp/, lxdfnL h8La'6L 

45.1 sf]zL 6Kk' jGohGt' cf/If 45.2 9f]/ kf6g l;sf/ cf/If 45.3 cGgk"0f{ ;+/If0f If]q

ST jGohGt' cf/If / ;+/If0f If]q @ 306fsf8{ g+= $%

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

#=	 ljifo If]q 
h}ljs ljljwtf / jftfj/0f -;+/If0f If]q_     

$=	l;sfO pknlAw 
-s_	 jGohGt' cf/Ifsf] kl/ro lbFb} sf]zL 6Kk' jGohGt' cf/Ifsf] hfgsf/L lbg 
-v_	 l;sf/ cf/Ifsf] kl/ro lbFb} 9f]/ kf6g l;sf/ cf/If;DaGwL hfgsf/L lbg  
-u_	 ;+/If0f If]qsf] kl/ro lbFb} g]kfndf /x]sf ;a} ;+/If0f If]qsf] gfd / cjl:ylt atfpg  
-3_	 5cf]6} ;+/If0f If]qsf] ;fdfGo hfgsf/L lbg 
-ª_	 /fli6«o lgs'~h / jGohGt' cf/Iflardf km/s atfpg 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M

-s_	 jGohGt' cf/If eg]sf] s] xf] <  sf];L 6Kk' j cf/If ljz]if u/L s] sf nflu :yfkgf ePsf] xf] <
-v_	 l;sf/ cf/If eg]sf] s] xf] < 9f]/ kf6g l;sf/ cf/Ifsf] kl/ro lbg'xf];\ .
-u_ 	 g]kfndf sltcf]6f ;+/If0f If]q  5g\ < tL ;a}sf] gfd / cjl:ylt n]Vg'xf];\ .  
-3_	 ;+/If0f If]qsf] dxŒj n]Vg'xf];\ .
-ª_	 /fli6«o lgs'~h / jGohGt' cf/Iflardf km/s n]Vg'xf];\ .

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] cWoogsf] p2]Zo l;sf?nfO{ g]kfnsf jGohGt' cf/If, l;sf/ cf/If / ;+/If0f If]qaf/]  hfgsf/L 
lbg ;Sg] agfpg' xf] . l;sf?nfO{ j|mdzM jGohGt' cf/If, l;sf/ cf/If / ;+/If0f If]qaf/ yk vf]hL u/L k|:t't ug{ 
clek|]l/t ug'{xf];\\  .  l;sf?n] u/]sf sfdsf] d"Nofª\sg ug'{xf];\\ / cfjZostfcg';f/ k[i7kf]if0f lbg'xf];\ .

@=	 l;sfO lj|mofsnfk   
-s_	 OG6/g]6 jf k':tsaf6 sf]zL 6Kk' jGohGt'  cf/If0fsf] af/]df vf]hL ug{'xf];\  / dxŒjk"0f{ a'Fbf l6kf]6 ug'{xf];\\ . 

o;/L l6k]sf a'Fbfsf] cfwf/df To; cf/Ifsf] af/]df n]Vg'xf];\ / ;fyLx¿nfO{ ;'gfpg'xf];\ .
-v_	 9f]/ kf6g l;sf/ cf/Ifsf] af/]df vf]hL ug'{xf];\\ / dxŒjk"0f{ hfgsf/L ;ª\sng  ug'{xf];\\ . cfkm"n] k|fKt u/]sf] 

hfgsf/L ;fyLx¿lardf ;femf ug'{xf];\\ / 5nkmn ug'{xf];\\ / rf6{ k]k/df n]vL leQfdf 6fF:g'xf];\ .
-u_	 l;sf?sf tLg ;d"x agfpg'xf];\\ . x/]s ;d"xn] b'O{b'O{cf]6f u/L ;a} ;+/If0f If]qsf] hfgsf/L ;ª\sng ug'{xf];\\ 

/ ;d"xdf a;]/ k|ltj]bg agfpg'xf];\\ . x/]s ;d"xn] cfkm"n] agfPsf] k|ltj]bg k|:t't ug'{xf];\\ / ;femf k|ltj]bg 
agfpg'xf];\\ . o;/L ag]sf] k|ltj]bg k|ToIf sIffsf a]nf ;xhstf{;dIf k]; ug'{xf];\\ .

-3_	 OG6/g]6af6 ;a} ;+/If0f If]qsf hfgsf/L k|fKt ug'{xf];\ / To;}sf] cfwf/df lj:t[t k|ltj]bg tof/ ug'{xf];\\ . o;/L 
tof/ u/]sf] k|ltj]bg k|ToIf sIffsf ;dodf ;xhstf{;dIf k|:t't u/L k[i7kf]if0f lng'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
g]kfn h}ljs ljljwtfdf wgL 5 . To;}n] oxfF y'k}vfnsf jg:klt / hLjhGt' /x]sf 5g\ . jftfj/0fLo k|b"if0f, jghª\unsf] 
ljgf;n] sltko hLjhGt' / af]6la?jf nf]k x'g] cj:yfdf k'u]sf 5g\ . o:tf hLjhGt' / af]6la?jfsf] ;'/Iff ug'{ cToGt cfjZos 
5 .

-s_ jg k}bfj/ M g]kfndf nueu ^%)) km"n km'Ng] / xhf/f}F km"n gkm'Ng] la?jf  kfOG5g\ . h8La'6L dfq klg nueu *)) 
vfnsf ePsf] cg'dfg 5 . oLdWo] nueu &) hftsf h8La'6L ljb]z lgsfzL x'g] u/]sf 5g\ . g]kfnsf] lxdfnL If]qdf kfFrcf}Fn], 
kbdrfn, h6fd;L, of;f{u'Daf, Eofs'/, PSn]la/ cflb h8La'6L kfOG5g\ eg] kxf8lt/ r'qf], wt'/f], lr/fOtf], l6d'/, af]emf] nufotsf 
h8La'6L kfOG5g\ . To:t} dw]zlt/ x/f]{, a/f]{, cdnf, /fhj[If, lgd, c;'/f], ;k{uGwf cflb kfOG5g\ .

46.1 kfFrcf}Fn] 46.2 wt'/f] 46.3 l6d'/ 46.4 of;f{u'Daf 46.5 ;k{uGwf

jg hª\unsf] ljgfz / cTolws bf]xgsfsf/0f g]kfnaf6 sltko h8La'6Lx¿ nf]k x'g] cj:yfdf k'u]sf 5g\ .  ;/sf/n] nf]kf]Gd'v 
h8La'6Lsf] ;ª\sng / lgsf;Lsf /f]s nufPsf] 5 . kfFrcf}Fn], s'6\sL, h6fd;L, ;k{uGwf, of;f{u'Daf, ;'uGwjfn, ;'uGwsf]lsn, h:tf 
h8La'6L / vo/, ;fn, rfFk, ;QL;fn, ljho;fn, nf}7;Nnf], l;dnnufotsf agk}bfj/sf] lgof{tdf /f]s nufOPsf] 5 .   

-v_ kz'kIfL  M g]kfndf nueu @)^ vfndf :tgwf/L, **) vfnsf r/f, !@# vfnsf ;/L;[k, %% vfnsf   peor/ / @#) vfndf 
df5f kfOG5g\ . g]kfnsf hª\undf af3, u}F8f, xfQL, lrt'jf, cgf{, efn', aFb]n, lrQn nufot y/Ly/Lsf hgfj/x¿ kfOG5g\ . To;} u/L 
8fFkm], d'gfn, sflnh, ltqf, sf]OnL, d'h'/, lrnnufotsf r/f kfOG5g\ . 

46.6 u}F8f 46.7 af3 46.8 xfQL 46.9 7'nf] wg]z 46.10 d'h'/

g]kfndf kfOg] dWo] @& :tgwf/L, ( hfltsf r/f / # hfltsf ;/L;[knfO{ ;+/lIft 3f]lift ul/Psf] 5  . s[i0f;f/, hª\unL uwf, k'8\s] aFb]n 
cflb nf]k x'g nfu]sf hgfj/df k5{g\ . xfQL, Psl;ª] u}F8f, kf6] af3, kfG8f, clhª\u/, 7'nf] wg]z cflb ;+/lIft 3f]lift ul/Psf dWo] k5{g\ .

ST ;+/lIft jg:klt / hGt' @ 306fsf8{ g+= $^

tx #

@=	 l;sfO lj|mofsnfk   
-s_	 klxn] b]lvg] s'g s'g hgfj/ / kIfLx¿ clxn] b]lvg 5f]8]sf 5g\ 3/sf Ho]i7-k|f}9_ ;b:o;Fu ;f]w]/ ;"rL 

agfpg'xf];\\ . tL hgfj/ / kIfL lsg b]lvg 5f]8]sf xf]nfg\, cleefjs;Fu 5nkmn ug'{xf];\\ .
-v_	 OG6/g]6af6 g]kfndf kfOg] hgfj/x¿sf] tYofª\s vf]hL ug{'xf];\ . oL hgfj/dWo] nf]k x'g nfu]sf / ;+/lIft 

;"rLdf ;"rLs[t ePsf hgfj/sf] gfd tflnsf agfP/ n]Vg'xf];\ . cfkm"n] tof/ kf/]sf]  tflnsf ;fyLx¿nfO{ 
;'gfpg'xf];\ / 5nkmn ug'{xf];\\ . cfkm"n] lgsfn]sf] lgisif{ cleefjsnfO{ hfgsf/L lbg'xf];\ / ;'emfa lng'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

#=	 ljifo If]q 
h}ljs ljljwtf / jftfj/0f -;+/lIft jg:klt / hGt'_     

$=	l;sfO pknlAw 
-s_	 g]kfndf /x]sf hLjhGt' / jg:kltsf] ;fdfGo tYofª\ssf] hfgsf/L lbg 
-v_	 nf]kf]Gd'v / ;+/lIft hgfj/x¿sf] gfd atfpg  
-u_	 nf]kf]Gd'v / ;+/lIft af]6la?jfx¿sf] gfd atfpg  
-3_	 g]kfnsf] t/fO{, kxf8 / lxdfndf kfOg] hLjhGt', jg:klt / h8La'6Lsf] gfd atfpg 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M

-s_	 nf]kf]Gd'v hgfj/  / jg:klt eg]sf] s] xf] < g]kfnsf] xsdf tLg tLg cf]6f nf]kf]Gd'v hgfj/ / la?jfsf] gfd 
n]Vg'xf];\ .

-v_	 g]kfnsf] lxdfn, kxf8 / t/fO{df kfOg] b'O{ b'O{cf]6f jgk}bfj/sf] gfd lbg'xf];\ .
-u_	 g]kfnsf] lxdfn, kxf8 / t/fO{df kfOg] b'O{ b'O{cf]6f h8La'6Lsf] gfd lbg'xf];\ . 
-3_	 g]kfnsf] lxdfn, kxf8 / t/fO{df kfOg] b'O{ b'O{cf]6f  hGt' / kIfLsf] gfd lbg'xf];\ .

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] cWoogsf] p2]Zo l;sf?nfO{ nf]kf]Gd'v / ;+/lIft hgfj/, kIfL, h8La'6L / agk}bfj/sf] af/] hfgsf/L 
lbg'  xf] . l;sf?nfO{ b]zsf ljleGg efudf kfOg] hgfj/ / af]6la?jfsf] cem yk vf]hL ug{ clek|]l/t ug'{xf];\\ / To;sf] 
l/kf]6{ agfpg nufpg'xf];\ .  l;sf?n] u/]sf sfdsf] d"Nofª\sg ug'{xf];\\ / cfjZostfcg';f/ k[i7kf]if0f lbg'xf];\ .

-u_	 OG6/g]6af6 g]kfndf kfOg] la?jfx¿sf] tYofª\s vf]hL ug{'xf];\ . oL la?jfdWo] nf]k x'g nfu]sf / ;+/lIft 
;"rLdf ;"rLs[t ePsf la?jfsf] gfd n]Vg'xf];\ . cfkm"n] tof/ kf/]sf]  l6kf]6 ;fyLx¿nfO{ ;'gfpg'xf];\ / 
5nkmn ug'{xf];\\ . cfkm"n] lgsfn]sf] lgisif{ cleefjsnfO{ hfgsf/L lbg'xf];\  / ;'emfj lng'xf];\ .

-3_	 dw];, kxf8 / lxdfn kfOg] h8La'6L / jgk}bfj/sf] ;"rL agfpg'xf];\\ . cfkm"n] agfPsf] ;"rL cleefjsnfO{ 
b]vfpg'xf];\ .

:yfg÷If]q h8La'6L jgk}bfj/

dw];÷t/fO{ If]q

kxf8L If]q

lxdfnL If]q
-ª_  dw];, kxf8 / lxdfn kfOg] hGt' / kIfLx¿sf] ;"rL agfpg'xf];\\  / cleefjsnfO{ b]vfpg'xf];\ .

:yfg÷If]q hgfj/ kIfL

dw];÷t/fO{ If]q

kxf8L If]q

lxdfnL If]q
-ª_	 jghª\unsf] s] dxŒj 5 ;fyLx¿lar 5nkmn u/L 5nkmnsf lgisif{ sfkLdf l6Kg'xf];\ .  To;}sf] cfwf/df 

k|ltj]bg tof/ ug'{xf];\\ . o;/L tof/ u/]sf] k|ltj]bg k|ToIf sIffsf ;dodf ;xhstf{;dIf k|:t't u/L k[i7kf]if0f 
lng'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
o; kf7sf] ljifo j:t' eg]sf] lbuf] ljsf;sf] cjwf/0ff xf] .

kl/ro  

ljsf;sf gfddf hyfefjL k|fs[lts ;|f]tsf] bf]xg ubf{ k|fs[lts jftfj/0f lau|g'sf ;fy} ljleGg ljkt\ a]xf]g'{kg]{ x'G5 . o;af6 
aRg ca lbuf] ljsf;sf] af6f] ;dfTg' clgjfo{ 5 . k|fs[lts jftfj/0f tyf ;|f]t ;fwgsf] k|of]u ubf{ ef]lnsf ;Gtltsf 
nflu ;d]t hf]ufpFb} ul/g]  ;Gt'lnt / ljj]sk"0f{ ljsf;nfO{ lbuf] ljsf; elgG5 . lbuf] ljsf; leq kfl/l:ylts k¢ltsf] 
;+/If0f, h}ljs ljljwtfsf] ;+/If0f, ;dfhsf] lbuf] ljsf;, dfgjLo ;|f]tsf] ljsf;, hg;ª\Vof lgoGq0f, hg;xeflutfdf j[l¢, 
;f+:s[lts ;Dkbfsf] ;+/If0f / k[YjLsf axg Ifdtfleq /xg'kg]{]  h:tf ljifo  k5{g\ . 

lbuf] ljsf;sf] wf/0ffsf] ljsf; 

  ;g\ !(*# df ;+o'St /fi6«;ª\3n] gj]{sf tfTsfnLg k|wfgdGqL u|f] xfn]{; a'|6n}G8sf] cWoIftfdf jftfj/0f / ljsf;;DaGwL ljZj 
cfof]u u7g u¥of] . o; cfof]un] ;g\ !(*& df xfd|f] ;femf eljio (our common future) gfdsf] k|ltj]bg lbof] .  oxL 
k|ltj]bgdfkm{t g} lbuf] ljsf;sf] wf/0ff cl3 ;fl/Psf] xf] . lbuf] ljsf;sf] cjwf/0ffdf lgDglnlvt s'/fdf hf]8 lbOPsf] 5 M

-s_	 k|s[ltsf] ;'/Iff / k|fs[lts ;|f]tsf] Joj:yfkg	 -v_	 jftfj/0fLo kIfdf nufgLdf hf]8

-u_	 h}ljs ljljwtfsf] ;+/If0f	 -3_	 kfl/l:ylts k|0ffnLsf] ;+/If0f

-ª_	 k|b"if0f lgoGq0f	 -r_	 hg;xeflutdf j[l¢   

-5_	 hg;ª\Vof lgoGq0f / ul/aL lgjf/0f	 -h_	 eljiosf ;Gtltsf nflu ;+/If0f

-em_	u}/;/sf/L ;+:yf / ;fd"lxs ;d"x lgdf{0f

lbuf] ljsf;sf nIo  

lbuf] ljsf;sf] k|flKtsf nflu ;g\ @)!^ b]lv @)#) ;Ddsf] cjlwnfO{ tf]lsPsf] 5 .  o;sf] dfkgsf nflu !& cf]6f nIo 
lgwf{/0f ul/Psf] 5 . tL nIox¿ leq !^( cf]6f ;"rs /x]sf 5g\ . lbuf] ljsf; nIonfO{ ;g\ @)!% df ;+o'St /fi6« ;ª\3sf] 
&) cf}F dxf;efn] :jLs[t u/]sf] xf] .

lbuf] ljsf;sf] dxŒj 

k|fs[lts ljkQLaf6 hf]luFb} ;+;f/nfO{ ;Gt''lnt ljsf;tkm{ cl3 a9fpg lbuf] ljsf;sf] dxŒj 5 . lbuf] ljsf;sf] dxŒjnfO{ lgDg 
zLif{sdf pNn]v ug{ ;lsG5 M ;|f]tsf plrt k|of]u, bfloTj af]w, cfwf/e"t kIfx¿sf] ljsf;, hg;xeflutfdf cfwfl/t ljsf;, 
ljsf;sf] l;df lgwf{/0f, bL3{sfnLg ;f]rfO   

ST lbuf] ljsf; (Sustainable development) @ 306fsf8{ g+= $&

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

#=	 ljifo If]q 
h}ljs ljljwtf / jftfj/0f -lbuf] ljsf;_     

$=	l;sfO pknlAw 
-s_	 lbuf] ljsf;sf] kl/efiff lbg 
-v_	 lbuf] ljsf;sf] wf/0ff ljsf;af/] atfpg  
-u_	 lbuf] ljsf;sf l;¢fGtx¿ atfpg 
-3_	 lbuf] ljsf;sf nIo / dxŒj atfpg 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M

-s_	 lbuf] ljsf; eGgfn] s] a'lemG5  < n]Vg'xf];\ .
-v_	 lbuf] ljsf;sf l;¢fGtx¿ pNn]v ug'{xf];\\ .
-u_	 lbuf] ljsf;sf] cjwf/0ff s;/L ljsf; ePsf] xf] < 5f]6s/Ldf n]Vg'xf];\ .
-3_	 lbuf] ljsf;df sltcf]6f ;"rs / nIox¿ 5g\ < n]Vg'xf];\ .
-ª_	 lbuf] ljsf;sf] dxŒj atfpg'xf];\ .

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] cWoogsf] p2]Zo l;sf?df lbuf] ljsf;sf] cjwf/0ff lgdf{0f ug'{ xf] . l;sf?nfO{  lbuf] ljsf;sf 
nflu g]kfnn]  v]Ng ;Sg] e"ldsfaf/] hfgsf/L u/fpg'xf];\ . lbuf] ljsf;sf nflu gful/ssf] ¿kdf xfdLn] v]Ng ;Sg] 
e"ldsf ;DaGwdf klg hfgsf/L lbg'xf];\ .

@=	 l;sfO lj|mofsnfk   
-s_	 l;sf?sf] ;ª\Vofcg';f/ ;d"x agfpg'xf];\\ . x/]s ;d"xsf l;sf?nfO{ OG6/g]6af6 lbuf] ljsf;;DaGwL 

ljifoj:t' vf]hL ug{ nufpg'xf];\ . l;sf?n] vf]hL u/]/ e]6]sf ljifo j:t'sf] l6kf]6 agfP/ ;d"xdf k|:t't ug{ 
nufpg'xf];\ .  

-v_	 k|fs[lts ;|f]t ;fwgsf] cTolws k|of]u ul/of] eg] s] x'G5 < eGg] k|Zg ub}{ k|fs[lts ;|f]tsf clws k|of]uaf6 
ePsf xflgsf] ;"rL agfpg nufpg'xf];\ .  l;sf?n] agfPsf] ;"rL cWoog u/L cfjZos ;'emfj lbg'xf];\ . 

-u_	 lbuf] ljsf;;DaGwL k|ltj]bg x]/L lbuf] ljsf; ug{ hf]8 lbg'kg]{ s'/fsf] ;"rL rf6{ k]k/df n]Vg nufpg'xf];\ / 
Tof] ;"rL l;sf?lar k|:t't u/L 5nkmn u/fP/ k|ltj]bg tof/ ug{ nufpg'xf];\ . x/]s ;d"xnfO{ cfˆgf] k|ltj]bg 
k]; ug{ nufpg'xf];\ .

-3_	 lbuf] ljsf; eg]sf] s] xf] < o; cjwf/0ffdf s] s] ljifo k5{g\ < o;sf nIo s] s] 5g\ < o;sf] dxŒj s] 
5 < eGg] ljifodf l;sf?nfO{ hfgsf/L u/fpFb} 5nkmn u/fpg'xf];\ /  5nkmnsdf lgisif{  l6kf]6 u/L k|:t't 
ug{ nufpg'xf];\  . 



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'

hLjg k|lj|mof (Life process) 
;hLjsf] z/L/df s:tf s:tf k|lj|mof ;~rfng ePsf x'G5g\ < tL k|lj|mof ;~rfng ePgg\ eg] s] x'G5 xf]nf < oL k|Zgdf dGyg 
ug'{xf];\\ . ;hLjnfO{ hLljt /fVg z/L/df ljleGg k|lj|mof ;~rfng x'g cfjZos x'G5 . ;hLjnfO{ hLljt /fVgsf nflu z/L/ 
leq ;~rfng x'g] k|lj|mofnfO{ hLjg k|lsof elgG5 . kf]if0f, lgisf;g, kl/jxg, Zjf;k|Zjf;, k|hgg cflb hLjg k|lj|mof x'g\ .

kf]if0f (Nutrition) 
 afFRgsf nflu x/]s ;hLjnfO{ vfgf rflxG5 . ;hLjn] vfgf k|fKt ug]{ k|lj|mofnfO{ kf]if0f elgG5 . vfgf k|fKt ug]{ tl/sfsf 
cfwf/df ;hLjnfO{ :jkf]lift / k/kf]lift u/L b'O{ ;d"xdf afFl8G5 . cfˆgf] vfgf cfkm}F agfpg] ;hLjnfO{ :jkf]lift (Autotropic) 
elgG5  . o; ;d"xdf xl/of la?jf k5{{g\ . xl/of la?jfn] k|sfz ;+Zn]if0f k|lj|mofaf6 cfˆgf] vfgf cfkm}F agfpF5g\ .  vfgfsf nflu 
c¿ hLjdf e/kg]{ ;hLjnfO{ k/kf]lift (Heterotropic) elgG5 . o;df kmGhfO{ / ;a} hgfj/ k5{g\ . vfgf k|fKt ug]{ tl/sfsf] 
cffwf/df k/kf]lift hLjx¿nfO{ d[tkf]hLjL, k/hLjL / k|f0fL;b[Zo u/L tLg ;d"xdf afFl8G5 .

d[tkf]hLjL (Saprophytic)M cfkm"nfO{ rflxg] vfgf d/]sf / ;8]un]sf hLjsf] z/L/af6 k|fKt ug]{ hLjnfO{ d[tkf]hLjL 
elgG5 . Rofp hflt-kmGhfO_ sf la?jfx¿ o; ;d"xdf k5{g\ .

k/hLjL (Parasitic) M cfkm"nfO{ rflxg] vfgf cGo hLjsf] z/L/af6 ;f];]/ lng] hLjnfO{ k/hLjL elgG5 . o;df h'd|f, h'sf 
plkofF, lsgf{ cflb k5{g\ . h'd|f, plkofF h:tf k/hLjL z/L/sf aflx/ x'g] x'gfn] afXo k/hLjL (ectoparasite) elgG5 eg] h'sf, 
r'gf{  h:tf k/hLjL z/L/leq x'g] ePsfn] leqL k/hLjL (Endoparasite) elgG5 .

k|f0fLkb[Zo (Holozoic)M cfkm"nfO{ rflxg] vfgf cGo hLjaf6 k|fKt u/L To;nfO{ lgNg], krfpg], cfjZos tŒj ;f];]/ lng] 
/ cgfjZos tŒj aflx/ kmfNg] vfnsf hLjx¿n] vfgf k|fKt ug]{ tl/sfnfO{ k|f0fL;b[Zo elgG5 . dflg;, xfQL, af3, ;k{ cflb 
o;df k5{g\ .

48.1 ds}sf] af]6 48.2 Rofp 48.3 h'd|f 48.4 dflg;

k|sfz ;+Zn]if0f (Photosynthesis)  
xl/of] la?jfn] cfˆgf] vfgf agfpg] k|lj|mofnfO{ k|sfz ;+Zn]if0f elgG5 . o; k|lj|mofdf la?jfn] h/faf6 kfgL tyf vlgh kbfy{ 
;f];]/ lnG5 . To;} u/L kftdf /x]sf dl;gf l5b| -:6f]df6f_dfkm{t xfjfdf /x]sf] sfa{g 8fOcS;fO8 lnG5 .  k|sfzsf] pkl:yltdf 
kftdf /x]sf xl/ts0fn] h/faf6 ;f];]sf] kfgL / xfjfaf6 lnPsf] sfa{g 8fOcS;fO8sf] /f;folgs k|ltlj|mof u/L kftdf vfgf 
-Un'sf]h_ agfpF5 .  o; k|lj|mofdf clS;hg pTkGg x'G5 . o;/L aGg] clS;hg kftdf /x]sf l5b| -:6f]df6f_af6 aflx/ lg:s]/ 
jfo'd08ndf ldN5 . 

              kfgL   ±  sfa{g 8fO cS;fO8 
k|sfz

xl/Ts0f
 Un'sf]h ± clS;hg 

ST hLjg k|lj|mof / kf]if0f @ 306fsf8{ g+= $*

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

#=	 ljifo If]q 
hLjg k|lqmof -kf]if0f_     

$=	l;sfO pknlAw 
-s_	 hLjg k|lj|mofsf] kl/efiff atfpg  / pbfx/0f lbg 
-v_	 :jkf]lift / k/kf]lift hLjx¿n] vfgf k|fKt ug]{ tl/sf atfpg  
-u_	 d[tf]khLjL, k/hLjL / k|f0fL;b[Zo hLjx¿sf] vfgf k|fKt ug]{ tl/sf atfpg 
-3_	 k|sfz ;+Zn]if0f k|lj|mof / To;df cfjZos ;fdu|L af/] atfpg  

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M

-s_	 :jkf]lift / k/kf]lift eGgfn] s] a'‰g'x'G5 < n]Vg'xf];\ .
-v_	 d[tkf]hLjL, k/hLjL / k|f0fL;b[Zo hLjx¿sf] vfgf vfg] tl/sfsf] aofg ug'{xf];\\ .
-u_	 k|sfz ;+Zn]if0f eg]sf] s]  xf] < o;df cfjZos kg]{ kbfy{sf] gfd eGg'xf];\ .
-3_	 km/s n]Vg'xf];\ M   
	 -c_ :jkf]lift / k/kf]lift	 -cf_ afXo k/hLjL / leqL k/hLjL

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] cWoogsf] p2]Zo l;sf?df vfgf k|fKt ug]{ cfwf/df ;hLjsf] juL{s/0f ug]{ l;k ljsf; ug'{ xf] . 
l;sf?nfO{ ljleGg vfnsf ;hLjsf] lrq b]vfP/ tL :jkf]lift jf k/kf]lift s] x'g\, 5'6\ofpg nufpg'xf];\ . k/kf]liftleq 
d[tkf]hLjL, k/hLjL / k|f0fL;b[Zo  5'6\ofpg nufpg'xf];\ . k|of]ufTds tl/sfaf6 k|sfz ;+Zn]if0f k|bz{g ug'{xf];\ / :6fr{ 
k/LIf0f u/]/ b]vfpg'xf];\ .

@=	 l;sfO lj|mofsnfk   
-s_	 l;sf?sf] b'O{ ;d"x agfpg'xf];\\ .  cfˆgf] jl/kl/ /x]sf hLjx¿sf] gfd l6Kg'xf];\ / tL hLjnfO{ vfgf k|fKt ug]{ 

cfwf/df :jkf]lift / k/kf]lift ;d"xdf ljefhg ug'{xf];\\ .

:jkf]lift k/kf]lift

  	 dflysf] tflnsfdf lbPsf k/kf]lift ;d"xsf hLjx¿nfO{ ltgLx¿n] vfgf kfpg] tl/sfsf] cfwf/df d[tkf]hLjL, 
k/hLjL / k|f0fL ;b[Zo ;d"xdf ljefhg ug'{xf];\ . cfkm"n] u/]sf sfo{ ldn] gldn]sf yfxf kfpg ;xhstf{nfO{ 
b]vfpg''xf];\ M

d[tkf]hLjL k/hLjL k|f0fL;b[Zo

-v_	 OG6/g]6af6 :jkf]lift / k/kf]lift hLjaf/] hfgsf/L lng'xf];\ / d'Vo a'Fbfsf] l6kf]6 agfpg'xf];\ / ;f] l6kf]6 
;fyLx¿nfO{ ;'gfpg'xf];\ . To;kl5 5nkmn u/L lgisif{ lgsfNg'xf];\ . cfkm"n] lgsfn]sf] lgisif{ ;xhstf{ 
;dIf k]; ug'{xf];\\ .

-u_	 ;xhstf{sf] ;xof]udf u'un ;r{ u/L la?jfdf x'g] k|sfz ;+Zn]if0f k|lj|mofsf] >Job[Zo ;fdu|L x]g'{xf];\ / 
cfkm"n] kfPsf  dxŒjk"0f{ s'/f sfkLdf l6Kg'xf];\ . l6kf]6 ePsf s'/f 5nkmn u/L lgisif{ lgsfNg'xf];\ / 
;xhstf{nfO{ b]vfpg'xf];\ . 

-3_	 rf6{ k]k/df k|sfz ;+Zn]if0f k|lj|mofsf] lrq  agfP/ gfds/0f ug'{xf];\\ . To;df x'g] k|lj|mofsf] aofg u/L /f;folgs 
;dLs/0f ;d]t n]Vg'xf];\ . rf6{ k]k/ ;xhstf{nfO{ b]vfpg'xf];\ / k|bz{gsf nflu leQfdf 6fF:g'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'

kfrg k|0ffnL (Digestive System)  
xfdL lsg vfgf vfG5f}+ < xfdLn] vfPsf] vfgf z/L/ leq sxfFaf6 sxfFF hfG5 < o; cjlwdf vfgfdf s] kl/jt{g x'G5 < vfgfdf 
/x]sf kf}li6s tTj s;/L z/L/n] k|fKt u5{ < oL k|Zgdf s]xL a]/ dGyg ug'{xf];\ . xfdLn] vfPsf vfgfnfO{ krfpg d2t ug]{ 
cª\ux¿sf] ;d"xnfO{ kfrg k|0ffnL elgG5 . kfrg k|ls|ofdf efu lng] cª\udf kfrg gnL / kfrg u|GyL kb{5g\ . xfdLn] vfPsf] 
vfgf kfrg gnLdf hfG5 . kfrg gnL d'vaf6 ;'? eO{  vfgf gnL, cfdfzo, ;fgf] cfGb|f, 7'nf] cfGb|f x'Fb} dnåf/;Dd k'U5 .  
kfrg k|0ffnLdf ¥ofn u|GyL, Uofl:6«s u|GyL, lkQ y}nL,  KoflGs|ofh, cfGb|f u|GyL cflb u|GyLx? 5g\ . xfdLn] vfPsf] vfgf kfrg 
gnLdf hfFb} ubf{ ljleGg :yfgdf kfrg u|GyLx¿af6 lg:sg] kfrg /;;Fu ldNb5 / vfgfsf] kfrg x'G5 .  

kfrg k|lj|mof (Digestive Process)   
xfdLn] vfPsf] vfgfnfO{ bfFtn] rkfP/ dl;gf] u/fpF5 . o;s|ddf ¥ofn u|GyLaf6 lg:s]sf] ¥ofn vfgfdf ldl;G5 . ¥ofndf /x]sf] 
Pldn]hn] :6fr{nfO{ Un'sf]hdf ablnlbG5 . To;kl5 vfgfgnL x'Fb} vfgf cfdfzodf hfG5 .  cfdfzodf vfgf Uofl:6«s u|GyLaf6 
lg:s]sf] xfOª«f]Snf]l/s cDn;Fu ldN5 . o; cDnn]] vfgfnfO{ cDnLo  agfpg] tyf vfgf;Fu cfPsf xflgsf/s ls6f0f'nfO{ dfg]{ 
sfd u5{ . ToxfF pTkGg x'g] k]lK;g OGhfOdn] k|f]l6gnfO{ krfpg d2t u5{ . cfdfzoaf6 vfgf 8\o'8]gddf k'U5 . ToxfF lkQ y}nLaf6 
cfPsf lkQ /; / KoflGs|ofhaf6 cfPsf] KoflGs|Pl6s /; ldl;G5 . lkQ/;n] lrNnf] krfpg] sfd u5{ eg] KoflGs|Pl6s /;df 
ePsf] l6«lK;gn] k|f]l6gnfO{, PdfOn]hn] :6fr{nfO{ / nfOk]hn] lrNnf]nfO{ krfpg d2t u5{ . o;kl5 vfgf ;fgf] cfGb|fdf hfG5 
/ oxfF afFsL /x]sf] kfrg ls|of x'G5 . ;fgf] cfGb|f]sf leQfdf lenfO /x]sf x'G5g\ . lenfOn] vfgfsf] ePsf] kf}li6s tTj ;f];]/ 
lnG5g\ . afFsL /x]sf] j:t' ;fgf] cfGb|faf6 7'nf] cfGb|fdf hfG5 . 7"nf] cfGb|fdf kfgL ;f]l;G5 / afFsL /x]sf] 7f]; kbfy{ lbzfsf] 
?kdf dnåf/af6 aflx/ kmflnG5 .

tnsf] uLt Zj/ ldnfP/ ufpg'xf];\ .

¥ofndf x'g] PdfOn]h :6fr{ krfpF5 . 
cfdfzodf xfO«f]Snf]l/s cDn  / k]lK;g x'G5 ..
cDn ls/f dfg]{, k]lK;g k|f]l6g krfpg]
lkQ /;n] lrNnf]nfO{ u5{ krfpg] ..

KoflGs|ofhdf l6«lK;g, PdfOn]h / lnk]h x'G5 .
l6«lK;g k|f]l6g  PdfOn]hn] :6fr{ krfpF5 ..
lnk]hn] lrNnf]nfO{ krfOsg 5f8\5 .
kr]sf vfgf lenfOaf6 z/L/df hfG5 ..

                                                        

                                                             

ST dfgj z/L/df kfrg k|0ffnL @ 306fsf8{ g+= $(

tx #

lrq g+=49.1 kfrg k|0ffnL



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

#=	 ljifo If]q 
hLjg k|ls|of -dfgj kfrg k|0ffnL_     

$=	l;sfO pknlAw 
-s_	 kfrg k|0ffnLsf] kl/efiff atfpg / dfgj kfrg k|0ffnLsf cª\usf] gfd atfpg  
-v_	 dfgj kfrg k|0ffnLsf ljleGg u|GyLaf6 lg:sg] kfrg /;sf] gfd / sfd atfpg  
-u_	 dfgj kfrg k|0ffnLsf] lrq sf]g{  
-3_	 dfgj z/L/df x'g] kfrg k|ls|ofsf] 5f]6f] aofg ug{ 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M

-s_	 kfrg k|0ffnL eg]sf] s] xf] < n]Vg'xf];\ .
-v_	 dfgj kfrg k|0ffnLsf]  lrq n]vL x/]s cª\usf] gfds/0f ug'{xf];\ .
-u_	 kfrg u|GyLaf6 lg:sg] kfrg /;sf] gfd / sfd n]Vg'xf];\ .
-3_	 kfrg k|ls|of ;+lIfKtdf aofg ug'{xf];\ .

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{ cWoogsf] p2]Zo l;sf?df dfgj kfrg k|0ffnLsf hfgsf/L lbg' xf] . l;sf?nfO{ dfgj kfrg k|0ffnLsf] 
lrq sf]g{ cEof; u/fpg'xf];\ . dfgj kfrg k|0ffnL ;DaGwL >Job[Zo ;fdu|L b]vfpg'xf];\ . cfkm}Fn] vf]hL u/L To:tf 
;fdu|L cWoog ug{ ;d]t cEof; u/fpg'xf];\ .  l;sf?n] u/]sf] sfdsf] d"Nofª\sg u/L cfjZos k[i7kf]if0f lbg'xf];\ .

@=	 l;sfO lj|mofsnfk   
-s_	 k':ts jf sf8{ x]/]/ dfgj kfrg k|0ffnLsf lrq agfpg'xf];\ / To;sf] gfds/0f ug'{xf];\ . lrqdf s'g s'g 

cª\uaf6 s'g s'g kfrg /; lg:sG5 Tof] sfkLdf pNn]v u/L ;fyLx¿nfO{ ;'gfpg'xf];\ .
-v_	 Pp6f rf6{ k]k/df kfrg gnLdf /x]sf u|GyL / tL u|GyLaf6 lg:sg] OGhfOdfx¿sf] gfd n]vL x/]s OGhfOdn] 

vfgfdf /x]sf s'g tTjnfO{ krfpF5, tn lbPsf] h:t} Pp6f tflnsf agfP/ pNn]v ug'{xf];\ . Tof] tflnsf kf6L 
jf sIffsf] leQfdf 6fF:g'xf];\ / ;a}n] kfnf] kfnf] ;Zj/ k9\g'xf];\ .

cª\usf]  jf u|GyLsf] gfd lg:sg] kfrg /;sf] gfd kfrg /;sf] sfd

¥ofn u|GyL  PdfOn]h :6fr{ krfpF5 .

-u_	 tLg tLg hgf ;fyLx¿sf] ;d"x agfpg'xf];\ . x/]s ;d"xsf] Pp6f ;fyLn] u|GyLsf] gfd n]lvPsf] Kn]sf8{ 
b]vfpg'xf]; / afFsL /x]sf b'O{dWo] Pp6fnfO{ To;n] k}bf ug]{ kfrg /;sf] gfd eGg'xf];\ /  afFsL cyf{t\ t];|f]n] 
pSt kfrg/;sf] sfd eGg'xf];\ . kfnf] kfnf] s|dzM e"ldsf kl/jt{g u/L sfd ug'{xf];\ .

-3_	 OG6/g]6af6 g]kfrg k|0ffnLsf cª\u / kfrglj|of;DaGwL >Job[Zo ;fdu|L x]g'{xf];\ / To;df ePsf dxTTjk"0f{ 
a'Fbf l6kf]6 u/L sIffdf k|:t't ug'{xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'

kl/jxg ( Transporatation)  
;hLjn] lnPsf] vfB kbfy{ z/L/ leq ;a} efudf ljt/0f x'g'kb{5 eg] z/L/leqaf6 lg:sg] cgfjZos kbfy{ lgisf;g ug]{ 
cª\u ;Dd k'Ug'kg]{ x'G5 . z/L/ leq vfB kbfy{sf] ljt/0f ug]{ tyf cgfjZos ljsf/ j:t'  lgisf;g cª\u;Dd k'¥ofpg] sfdnfO{ 
kl/jxg elgG5 . oL k|lsof jg:klt / k|f0fLdf km/s km/s ljlwaf6 x'G5g\ .

la?jfdf x'g] kl/jxg ( Trasnportation in Plants) M lj?jfdf h/fdfkm{t hldgaf6 ;f];]sf] kfgL tyf nj0f sf08df 
/x]sf hfOnd gfdsf] tGt' dfkm{t kft;Dd k'U5 eg] kftdf ag]sf] vfgf ˆnf]od gfdsf] tGt'dfkm{t xfFuf sf08 x'Fb} h/f;Dd k'U5 . 

hgfj/df x'g] kl/jxg (Trasnportation in Animals) M Pssf]ifLo hLjdf kl/jxgsf] sfo{ ;fO6f]KnfHdn] g} u5{ . 
ljsl;t hgfj/df jfo'd08naf6 lnPsf] clS;hg /ut eP/ z/L/ el/ km}nG5 eg] sfa{g 8fOcS;fO8 klg /utaf6 g} kl/jxg 
x'G5 . To:t} cGo ljsf/ j:t' klg /utaf6} kl/jxg eO{ lgisf;g ug]{ cª\u;Dd k'U5g\ . 

lgisf;g (Excretion)  
;hLjn] cgfjZos ljsf/ j:t' z/L/af6 aflx/ kmfNg] sfdnfO{ lgisf;g elgG5 . lj?jf / hgfj/df x'g] lgisf;g km/s km/s 
x'G5 .

la?jfdf x'g] lgisf;g (Excretion in Plants) M la?jfn] a9L ePsf] kfgL kftdf /x]sf :6f]df6faf6 jfkmsf] ?kdf 
aflx/ kmfN5 .  o; k|ls|ofnfO{ pT:j]bg (transpiration) elgG5 . lj?jfn] k|sfz ;+Zn]if0fsf] ;dodf ltg} :6f]df6faf6 
clS;hg aflx/ kmfN5 eg] Zjf;k|Zjf;sf] a]nf sfa{g 8fOcS;fO8 aflx/ kmfN5 . To:t} kftsf] 6'Kkfaf6 /x]sf xfO8fyf]8 
eGg] ;fgf] l5b|af6 klg la?jfn] kfgL yf]kfsf]?kdf lgisf;g u5{ . o; k|ls|ofnfO{ u6];g (guttation) elgG5 . s]xL la?jfn] 
vf]6f](resin), b"wh:tf] kbfy{ (latex) / t]n h:tf] kbfy{ ;d]t lgisf;g u5{g\ . 

hgfj/df x'g] kl/jxg (Excretion in Animals) M ;a} hgfj/df Ps} vfnsf] lgisf;g k|0ffnL x'Fb}g . Ps sf]lifo 
hgfj/sf] lgisf;g sf]iflemNnLdfkm{t\ l8ˆo'hg ljlwaf6 x'G5 . ls/f km6\ofª\u|fdf dflNkmlhog 6\o'a'n gfdsf] gnLaf6 lgisf;g 
x'G5 . dflg; nufot ljsfl;t hgfj/n] 5fnf, kmf]S;f]  / lduf}{nfaf6 cgfjZos j:t' lgisf;g u5{g\ .  hgfj/df 5fnfaf6 
kl;gfsf]?kdf, kmf]S;f]af6 cz'¢ Uof; -sfa{g 8fOcS;fO8_sf] ?kdf / lduf{}}nfaf6 d"qsf]?kdf ljsf/ j:t' lgisf;g x'G5g\ .

50.1 cldjf 50.2 km6\ofª\u|f] 50.3 dfgj d"q k|0ffnL

dfgj z/L/df b'O{cf]6f lduf}{nf /x]sf x'G5g\ . lduf}{nfaf6  b'O{cf]6f  d"qgnL lg:s]/ lk;fa y}nLdf k'u]/ hf]l8Psf x'G5g\ . lduf}{nfn] 
/utdf ePsf cgfjZos kfgL, nj0f, o'l/s cDn cflbnfO{ lk;fjsf]?kdf 5'6\ofP/ lk;fa y}nLdf k'¥ofpF5 . d"qy}nLdf hDdf 
ePsf lk;fa ;do;dodf d"qdfu{ x'Fb} aflx/ kmflnG5 .

ST kl/jxg / lgisf;g @ 306fsf8{ g+= %)

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

#=	 ljifo If]q 
hLjg k|ls|of -kl/jxg tyf lgisf;g__     

$=	l;sfO pknlAw 
-s_	 kl/jxg / lgisf;g  k|0ffnLsf] kl/efiff lbg ;Sg]5g\ .  
-v_ 	 dfgj lgisf;g k|0ffnLsf] lrq n]vL gfds/0f ug{ / To;sf] 5f]6f] aofg ug{ ;Sg]5g\ . 
-u_ 	 k|of]ufTds tl/sfaf6 la?jfdf x'g] kl/jxg k|bz{g ug{ ;Sg]5g\ .
-3_	 k|of]ufTds tl/sfaf6 la?jfdf x'g] lgisf;g k|bz{g ug{ ;Sg]5g\ .

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M
-s_	 kl/jxg eg]sf] s] xf] < la?jfdf x'g] kl/jxg af/] n]Vg'xf];\ .
-v_	 dfgj z/L/df s;/L kl/jxg ;~rfng x'G5 < n]Vg'xf];\ .
-u_	 dfgj lgisf;g k|0ffnLsf lrq n]vL gfds/0f ug'{xf];\ .
-3_	 km/s n]Vg'xf];\ M		  c_ pT:j]bg / u6];g    cf_ hfOnd / ˆnf]Pd

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{ cWoogsf] p2]Zo l;sf?df lj?jf / hgfj/df x'g] klxjxg / lgisf;g k|0ffnLsf] hfgsf/L lbg' xf]  . 
l;sf?nfO{ dfgj lgisf;g k|0ffnLsf] lrqdf ljleGg cª\u klxrfg ug{ nufpg'xf];\ / tL cª\usf] sfd klg n]Vg 
nufpg'xf];\ .  dfgj lgisf;g k|0ffnL ;DaGwL yk >Job[Zo ;fdu|L b]vfpg'xf];\ / cWoog ug{ nufpg'xf];\ .  l;sf?n] 
u/]sf] sfdsf] d"Nofª\sg u/L cfjZos k[i7kf]if0f lbg'xf];\ .

@=	 l;sfO lj|mofsnfk   
-s_	 la?jfdf x'g] kl/jxg x]g{ lgDgfg';f/sf] Pp6f k|of]u ug'{xf];\ . tLgcf]6f Knfl:6ssf] sk lng'xf];\ . Pp6fdf z'¢ 

kfgL, bf];|f]df gLnf] /ª ld;fPsf kfgL / t];|f]df /ftf] /ª ld;fPsf] kfgL cfwfhlt /fVg'xf];\ . ca aGbfsf]kLsf 
ltgcf]6f gofF  kft lng'xf];\ / x/]s lunf;df Pp6f Pp6f kftnfO{ xfNg'xf];\ . s]xL 306fkl5 x]g'{xf];\ s] 
kl/jt{g b]Vg'eof] < s]xL 306f -nueu @ 306fkl5_ x]bf{ kfgLdf 8'afPsf] kftfdf s]xL km/s b]lv+b}g t/ gLnf] 
/ªdf 8'afPsf]  kftdf gLnf] /ª r9]sf] b]lvG5 eg] /ftf] /ªdf 8'afPsf] kftdf /ftf] /ª b]lvG5 .  o:tf] lsg 
ePsf] xf]nf < 5nkmn ug'{xf];\ / lgisif{ lgsfNg'xf];\ . 

-v_	 OG6/g]6af6 la?jfdf x'g] kl/axg / ljleGg hgfj/sf] z/L/df x'g] kl/jxgsf] >Job[Zo ;fdu|L x]g'{xf];\ . tL 
>Job[Zo ;fdu|Lsf dxTjk"0f{ a'Fbfx¿  l6kf]6 ug'{xf];\ / ;f] l6kf]6 ;fyLx¿sflardf ;femf ug'{xf];\  / 5nkmn 
u/L k|ltj]bg tof/ ug'{xf];\ . ;f] k|ltj]bg k|ToIf sIffsf a]nf ;xhstf{nfO{ b]vfpg'xf];\ .

-u_	 Pp6f udnfsf] la?jfsf] kft ePsf] xfFufnfO{ kfl:6ssf] y}nfn] 5fk]/] aflx/af6 s]xL gl5g]{ u/L afFWg'xf];\ . 
ca Tof] la?jfnfO{ aflx/ 3fddf /fvL lbg'xf];\ . s]xLa]/ x]bf{ Knfl:6sleq kfgLsf] yf]kf b]lvG5g\ . Tof] kfgL 
sxfFaf6 cfof] xf]nf < 5nkmn ug'{xf];\ . pT:j]bg k|ls|ofaf6 la?jfn] 5f]8]sf] kfgLsf jfkmsf sf/0f ToxfF 
kfgLsf dl;gf yf]kf b]lvPsf x'g\ .

-3_	 lj?jfdf x'g] lgisf;gaf/]  OG6/g]6af6 ;fdu|L vf]hL ug'{xf];\ . x/]s l;sf?n] km/s km/s ;fdu|L cWoog u/L 
aF'bf l6kf]6 ug'{xf];\ . l6kf]6 ePsf a'Fbf afFsL ;fyLx?nfO{ ;'gfpg'xf];\ / 5nkmn u/L lgisif{ lgsfNg'xf];\ .

-ª_	 Pp6f rf6{ k]k/df dfgj lgisf;g k|0ffnLsf] lrq n]Vg'xf];\ / gfds/0f ug'{xf];\ . ;f]xL rf6{ k]k/df lgisf;g 
ljlwsf] ;d]t aofg u/L n]Vg'xf];\ . rf6{ k]k/nfO{ leQfdf 6fF:g'xf];\ . kfn}kfnf] Ps csf{n] agfPsf] lrq 
cWoog u/L 5nkmn ug'{xf];\ .

-r_	 OG6/g]6af6 dfgj lgisf;g k|0ffnLsf] >Job[Zo ;fdu|L cWoog u/L a'Fbf l6kf]6 ug'{xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'

Zjf;k|Zjf; k|0ffnL (Respiration)  
;a} ;hLjnfO{ afFRgsf nflu zlStsf] cfjZostf k5{ . To:tf] zlSt ;hLjx¿n] Zjf;k|Zjf; lj|mofaf6 k|fKt u5{g\ .  clShgsf] 
pkl:yltdf ;hLjsf] sf]ifleq cfOk'u]sf] vfBj:t' / clS;hglar k|ltlj|mof eO{ vfBj:t' 6'ls|G5 / zlSt pTkGg x'G5 . 
z/L/leq vfBj:t' 6'ls|P/ zlSt pTkGg x'g] k|lj|mofnfO{ g} Zjf;k|Zjf; elgG5 . o; k|lj|mofdf k|f0fL / jg:klt b'a}n] clS;hg 
lng] / sfa{g 8fOcS;fO8 5f]8\g] sfd u5{g\ . Zjf; k|Zjf; ;~rfng ug]{ cª\ux¿sf] ;d"xnfO{ Zjf;k|Zjf; k|0ffnL elgG5 .

          Un'sf]h ± clS;hg  Ö   kfgL ± sfa{g 8fOcS;fO8 ± zlSt

la?jfdf x'g] Zjf;k|Zjf; 

la?jfn] Zjf;k|Zjf;df clS;hg lng] / sfa{g 8fOcS;fO8 kmfNg] sfd u5{ . of] sfo{ kftdf /x]sf :6f]df6f gfdsf l5b|af6 
x'g] u5{ .

hgfj/df x'g] Zjf;k|Zjf;  

hgfj/n] Zjf;k|Zjf;df clS;hg lng] / sfa{g 8fOcS;fO8 kmfNg] sfd u5{g\ . km/s km/s hgfj/df Zjf;k|Zjf;sf] ljlw 
/ cª\ux¿ km/s km/s x'G5g\ . cldaf h:tf Pssf]ifLo hLjdf sf]iflemNnLaf6} Zjf;k|Zjf; x'G5 eg] k'tnL, km6\ofª\u|f h:tf 
hLjx¿df Zjf;k|Zjf;sf nu :kfO/]sn 6\o'a -gnL_ /x]sf x'G5g\ . uF8\of}nfn] 5fnfaf6 ;f; km]5{ eg] df5fn] km'Nsfåf/f kfgLdf 
3'n]sf] clS;hg lnP/ ;f; km]5{ . ;/L;[k, r/f, :tgwf/L hgfj/ / dflg;n] kmf]S;f]åf/f ;f; km]5{g\ .

dfgj z/L/df x'g] Zjf;k|Zjf;  

dfgj z/L/n] kmf]S;f]åf/f ;f; km]5{ . jfo'd08ndf 
ePsf] clS;hg gfsaf6 Zjf;gnL x'Fb} kmf]S;fdf 
k'U5 . kmf]S;f]leq cgluGtL xfjfsf ;;fgf y}nLx¿ 
/x]sf x'G5g\ . kmf]S;fleq /x]sf xfjfsf y}nLx¿nfO{ 
clNecf]nL elgG5 . clNeof]nLsf] leQfdf clt ;fgf 
s]lzsf /x]sf x'G5g\ . ltg} s]l;sfdfkm{t clS;hg 
/utdf ldl;g k'U5 . 

ToxfFaf6} z/L/sf] ljleGg efuaf6 kmls{Psf] sfa{g 
8fOcS;fO8o'St b"lift xfjf kmf]S;fdf cfpF5 / kmf]S;f] 
v'DrFbf Zjf;gnL x'Fb} gfsaf6 aflx/ lg:sG5 . /utdf 
k'u]sf] clS;hg /ut;Fu} aUb} z/L/sf sf]if sf]ifdf k'U5 
/ x/]s sf]ifdf clS;hg / vfBj:t'lar /f;folgs 
k|ltlj|mof eO{ zlSt pTkGg x'G5 . oxL zlSt ;hLjsf] 
hLjg k|lj|mof ;~rfngdf k|of]u x'G5 .

ST Zjf;k|Zjf; k|0ffnL @ 306fsf8{ g+= %!

tx #

lrq g+=51.1



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

#=	 ljifo If]q 
hLjg k|lj|mof -Zjf;k|Zjf; k|0ffnL_     

$=	l;sfO pknlAw 
-s_	 Zjf;k|Zjf;  k|0ffnLaf/] atfpg   
-v_	 la?jfdf x'g] Zjf;k|Zjf;af/] atfpg  
-u_	 dfgjsf] Zjf;k|Zjf; k|0ffnLsf] lrq sf]/L gfds/0f ug{ 
-3_	 ljleGg hgfj/sf x'g] Zjf;k|Zjf; k|0ffnLsf] 5f]6f] kl/ro lbg 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M
-s_	 Zjf;k|Zjf; eg]sf] s] xf] < ;hLjdf Zjf;k|Zjf; lsg cfjZos 5,  n]Vg'xf];\ .
-v_	 dfgj z/L/df x'g] Zjf; k|Zjf;sf] lrq  n]vL gfds/0f ug'{xf];\ . 
-v_	 lgDglnlvt hgfj/sf] Zjf;k|Zjf; ug]{ cª\usf] gfd n]Vg'xf];\ M
	 cldaf, uF8\of}nf, k'tnL, df5f,  r/f, ufO{ 

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ Zjf;k|Zjf; k|0ffnLaf/] hfgsf/L lbg' xf] . l;sf?n] dfly l;s]sf afx]s c¿ 
ljleGg  y/Lsf hgfj/x¿n] s;/L ;f; km]5{g\ eGg] yfxf kfpg OG6/g]6af6 >Job[Zo ;fdu|L b]vfpg'xf];\ . tL ;fdu|Lsf 
d'Vo a'Fbf l6kf]6 u/L k|:t't ug{ nufpg'xf];\ . l;sf?n] u/]sf] sfdsf] d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .

@=	 l;sfO lj|mofsnfk   
-s_	 la?jfn] Zjf;k|Zjf;df sfa{g8fOcS;fO8 Uof; kmfN5 eGg] k|dfl0ft ug{ lgDgfg';f/sf] k|of]u ug'{xf];\ . Pp6f 

sf]lgsn ˆnf:sdf cª\s'/0f ePsf rgfsf s]xL lap /fVg'xf];\ / ca o' (U) cfsf/sf] sfFrsf] gnL lnP/ 
ss{sf] ;xof]udf ˆnf:sdf hf]8\g'xf];\ / To;sf] csf]{ 5]p 
r'gkfgL ePsf] ljsf/df 8'afpg'xf];\ . ca pks/0fnfO{  Tolts} 
/flv5f]8\g'xf];\ /  s]xL 306f kl5 x]g'{xf];\ . las/sf] r'gkfgL 
b'lwnf] ePsf] b]lvG5 . o:tf] s;/L ePsf] xf]nf < jf:tjdf cª\
s'l/t la?jfn] ;f; km]bf{ lg:s]sf] sfa{g 8fOcS;fO8 Uof;sf 
sf/0f r'gkfgL b'lwnf] ePsf] xf] . o; k|of]uaf6 la?jfn] ;f; 
km]bf{ sfa{g 8fOcS;fO8 5f]8\5 eGg] k|dfl0ft x'G5 . 

-v_	 k'tnL, lemFufnufotsf hLjn] ;f; km]g{ :kfO/]sn k|of]u u5{g\ . 
OG6/g]6af6 :kfO/]sn cjnf]sg ug'{xf];\ . sfkLdf o;sf] lrq 
sf]g'{xf];\ . :kfO/]snaf6 s;/L Zjf; k|Zjf; x'G5, OG6/g]6af6 
>Job[Zo ;du|L x]g'{xf];\ / cfkm"nfO{ nfu]sf dxŒjk"0f{ s'/f l6k]/ 
;fyLx¿nfO{ ;'gfpg'xf];\ .

-u_	 x/]s l;sf?n] Pp6f Pp6f rf6{ k]k/df dfgj Zjf;k|Zjf; k|0ffnLsf] lrq sf]/L gfds/0f ug'{xf];\ . Tof] rf6{ 
k]k/nfO{ j|mdzM leQfdf 6fF;L k|bz{g ug'{xf];\ .  o;/L 6fFl;Psf rf6{ k]k/sf] lrq ;a}n] kfn}kfnf] x]g'{xf];\ / 
d'Vo d'Vo s'/f l6kf]6 ug'{xf];\ . o;/L u/]sf] l6kf]6 ;fyLx¿nfO{ ;'gfpg'xf];\ / 5nkmn ug'{xf];\ . 

-3_	 OG6/g]6af6 dfgj Zjf;k|Zjf; k|0ffnLsf >Job[Zo ;fdu|L x]g'{xf];\ . >Job[Zo ;fdu|Lsf dxŒjk"0f{ a'Fbfx¿  
l6kf]6 ug'{xf];\ / ;f] l6kf]6 ;fyLx¿sf lardf ;femf ug'{xf];\ .

lrq g+=51.2



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
o; kf7sf] ljifoj:t' ;hLjdf x'g] k|hgg xf] . o; ljifodf hfgsf/L lng Pp6} l;sfO s]Gb|df cWoog/t l;sf? ;~ho, 8f]Ndf / 
;flxnlar  ufpFs} kf6Ldf e]nf eP/ ul/Psf] tn plNnlvt ;+jfb k9\g'xf];\ M

;~ho	 M	 8f]Ndf, d,  lxhf] l;sfO s]Gb| cfpg ;lsgF . lxh} ;/n] k|hgg zLif{ssf] kf7 k9fpg'eP5, ltdLnfO{ cfpF5 eg] dnfO{ a'emfOb]pm 
g ;fyL .

8f]Ndf M eOxfN5 lg ;~ho .  n ;'g . x/]s ;hLjn] j+zsf] lg/Gt/tfsf nflu cfkm" h:t} gofF ;Gtfg pTkfbg u5{g\ . oxL k|lj|mofnfO{ 
k|hgg elgG5 . k|hgg b'O{{ k|sf/sf x'G5g\ M  cd}y'lgs / d}y'lgs 

;~ho	 M	 d}y'lgs / cd}y'lgs k|hgg eg]sf] rflxF s] xf] lg <

;flxn M 8f]Ndf, of] d eG5' . efn] / kf]yL k|hgg sf]ifsf] ldnglagf x'g] k|hggnfO{ cd}y'lgs k|hhg (Asexual Reproduction) 
elgG5 . o; k|lj|mofdf Pp6} hLjaf6 cfkm" h:t} gofF ;Gtfg pTkfbg x'G5 . lkm;g, al8ª, l/h]g]/];g, k|mfud]G6];g, :kf]?n];g / 
e]h]6]l6e k|f]kfu];g o;sf pbfx/0f x'g\ . oL k|lj|mofsf] af/]df klg lj:tf/df ;'g x} t ltdL .  Pp6f sf]if ljefhg eP/ b'O{{ jf 
;f]eGbf a9L ;Gtlt k}bf x'g] k|lj|mofnfO{ lkm;g elgG5 . cldaf, kf/fd]l;od, o'lUngf cflbdf of] ljlwaf6 k|hhg x'G5 .  hLjsf] 
z/L/df ;fgf] 6';f knfpg] / ;f] 6';f a9\b} uO{ gofF ;Gtlt aG5 eg] To;nfO{ al8ª elgG5 . xfO8«f, lo:6 cflbdf o;vfnsf] 
k|hgg x''G5 . hLjsf] z/L/ b'O{{ jf ;f]eGbf a9L 6'j|mfdf 6'ls|Fbf gof ;Gtlt aG5 eg] To;nfO{ l/h]g]/];g elgG5 .  xfO8«f, 
gfDn]ls/f o;sf pbfx/0f x'g\ . jg:kltsf] z/L/ w]/} 6'j|mfdf 6'ls|Fbf x/]s 6'j|mfaf6 gofF jg:klt ljsl;t x'g'nfO{ k|mfud]G6];g 
elgG5 . :kfO/f]ufO/f, kmGhfO{ cflbdf of] vfnsf] k|hgg x'G5 . s'g} la?jfsf] jLhf0f' 5l/P/ gofF ;Gtlt pd|G5 eg] To;nfO{ 
:kf]?n];g elgG5 . d;, pGo' cflbdf of] k|lj|mofaf6 k|hgg x'G5 . sltko la?jfsf] h/f, sf08, kftaf6 ;d]t gofF la?jf aG5 . 
la?jfsf] h/f, sf08, kftaf6 gofF la?jf aGg] k|lj|mofnfO{ e]h]6]l6e k|f]kfu];g elgG5 . nfx'/] km"n / ;v/v08df h/faf6 gofF 
la?jf lg:sG5 eg] cfn', Kofh cflbdf sf08af6 gofF la?jf aG5 . To;} u/L a]uf]lgof / a|fof]kmfOndf gofF la?jf kftaf6 
aG5 . cd}y'lgs k|hggsf w]/} kmfObf 5g\ . of] k|hgg l56f] / 5l/tf] x'G5 . k}t[s u'0f oyfjt\ /xG5 . k|hhgsf nflu Pp6}dfq 

hLj eP klg k'U5 . ;Gtfgdf Ps¿ktf cfpF5 . Ps}k6sdf w]/} ;Gtfg k}bf x'G5g\ .

52.1 lkm;g 52.2 al8ª 52.3 l/h]g]/];g 52.4 k|mfud]G6];g 52.5 :kf]?n];g 52.6 e]h]6]l6e 
k|f]kfu];g

;~ho	 M	 cfxf of] s'/f a'em]F d}n] . ca d}y'lgs k|hggaf/] klg atfOb]pm g .

8f]Ndf M		 efn] k|hgg sf]if / kf]yL k|hgg sf]ifsf] ldng eO{ ;Gtfg pTkfbg x'g] ljlwnfO{ d}y'lgs k|hgg  (Asexual Reproduction) 
elgG5 .  of] k|hgg k|foM ljsl;t la?jf / hgfj/df x'G5 . la?jfsf] k|hgg cª\u km"n xf] . km"ndf /x]sf] k'ª\s]z/n] k/fus0f 
agfpF5 / To;af6 efn] Uofld6 aG5 . :qLs]z/n] kf]yL Uofld6 -c08_ pTkfbg u5{ . oL b'O{{ sf]ifsf] ldngkl5 o'Udh -hfOuf]6_ 
aG5 . hfOuf]6sf] j[l¢ eO{ lap aG5 . oxL lapaf6 gofF la?jf pld|G5 . hgfj/sf] xsdf efn]n] :kd{  -efn] Uofld6_ pTkfbg 
u5{ eg] kf]yLn] cG8 -kf]yL Uofd]6_ pTkfbg u5{ . efn] / kf]yLn] pTkfbg u/]sf Uofld6sf] ldngaf6 uef{wfg x'G5 . d}y'lgs 
k|hggsf klg w]/} kmfObf 5g\ . o; k|hggaf6 ;Gtfgsf] u'0fdf km]/abn cfpF5 . efn] / kf]yL b'a}sf u'0f ;Gtfgdf ;5{g\ . /f]u 
k|lt/f]wfTds Ifdtf a9L x'G5 .

;~ho	 M	 ca aflx/L / leqL uef{wfgsf] ljifodf eg g ;flxn  .

;flxn M	 hgfj/sf] z/L/eGbf aflx/ efn] / kf]yL Uofld6sf] ldng x'g'nfO{ aflx/L uef{wfg elgG5 . Eofu'tf, df5fdf o; vfnsf] uef{wfg 
x'G5 . oL hgfj/df kf]yLn] kfgLdf kf/]sf km'nx¿df efn]n] z'j|msL6 5ls{lbG5 / km'nx¿ lgz]lrt x'G5g\ . efn] / kf]yL Uofld6sf] 
ldng hgfj/sf] z/L/leq x'g'nfO{ leqL uef{wfg elgG5 . o;df uef{wfgkl5 kf]yLsf] e"|0fsf] ljsf; eO{ cG8f x'Fb} aRrf 
lg:sg] jf l;w} aRrf hGdg] x'G5 . dflg;, ufO{, r/f cflbdf o:tf] k|hhg x'G5 .

;~ho	 M	 8f]Ndf, ;flxn ltdLx¿ b'a}nfO{ wGojfb  .

ST cd}y'lgs / d}y'lgs k|hgg ! 
306f

sf8{ g+= %@

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

#=	 ljifo If]q 
hLjg k|lj|mof -d}y'lgs / cd}y'lgs k|hgg_     

$=	l;sfO pknlAw 
-s_	 d}y'lgs / cd}y'lgs k|hggsf] kl/efiff  / kmfObf atfpg   
-v_	 cd}y'lgs k|hggsf k|sf/ pbfx/0f;lxt atfpg  
-u_	 d}y'lgs k|hhgsf] aofg ub}{ pbfx/0f;d]t lbg 
-3_	 aflx/L / leqL uef{wfgaf/] pbfx/0f;lxt atfpg 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M
-s_	 k|hhg eg]sf] s] xf] < cd}y'lgs / d}y'lgs k|hggdf km/s  n]Vg'xf];\ .
-v_	 lkm;g, al8ª, l/h]g]/];g, k|mfud]G6];g, :kf]?n];g k|lj|mofnfO{ pbfx/0f;lxt kl/eflift ug'{xf];\ .
-u_	 cd}y'lgs / d}y'lgs k|hggsf kmfObf n]Vg'xf];\ .
-3_	 d}ylgs / cd}y'lgs k|hggsf kmfObf n]Vg'xf];\ .

@=	 l;sfO lj|mofsnfk   
-s_	 cd}y'lgs k|hhgdf lkm;g, al8ª, l/h]g]/];g, k|mfud]G6];g, :kf]?n];g / e]h]6]l6e k|f]kfu];gsf lrqx¿ b]vfpFb} 

ltgsf] af/]df ;ª\lIfKtdf atfOlbg'xf];\ / l;sf?nfO{ a'Fbf l6kf]6 ug{ nufpg'xf];\ . l;sf?n] l6k]sf a'Fbf ;'gfpg 
nufpg'xf];\ / cfjZos eP ;'wf/ ul/lbg'xf];\ .

-v_	 cd}y'lgs k|hhgcGtu{t lkm;g, al8ª, l/h]g]/];g, k|mfud]G6];g, :kf]?n];gsf kdf{g]G6 :nfO8x¿ ;"Idbz{s 
oGqdf /fvL ;a}nfO{ kfnf]kfnf] x]g{ lbg'xf];\ . l;sf?nfO{ ;"Idbz{s oGqaf6 x]bf{ cfkm"n] :nfO8df b]v]cg';f/ 
lrq sf]g{ / d'Vo s'/f l6kf]6 ug{ nufpg'xf];\ . 

-u_	 lj|mofsnfk -v_ df b]vfOPsf :nfO8x¿sf] gfds/0f 5f]k]/ lkm;g, al8ª, l/h]g]/];g, k|mfud]G6];g, 
:kf]?n];gnufot ;a} k|lj|mofsf :nfO8 /fvL klxrfg  ug{ cEof; u/fpg'xf];\ .	

-3_	 pv', u'nfa, ;v/v08 cflb s'g s'g la?jf ;xh} pknAw 5g\ / l;sfO s]Gb|df udnf dufP/ e]h]6]l6e 
k|f]kfu];g ljlwaf6 tL la?jf ;f/]/ b]vfpg'xf];\ / l;sf?nfO{ ;d]t cEof; ug{ nufpg'xf];\ . To; ljlwaf6 
k|hgg x'g] c¿ yk la?jfsf] vf]hL ug{ nufpg'xf];\ .  ;fy} l;sfO{ s]Gb|sf] au}Frf eP To;df ;d]t e]h]6]l6e 
k|f]kfu];gaf6 x'g] k|hghg ljlwaf6 gofF la?jf pTkfbgsf] cEof; u/fpg'xf];\ . ;fy} cleefjssf] ;xof]u 
lnO{ 3/df ;d]t ;f] k|hgg ljlwaf6 la?jf ;fg{ l;sf?nfO{ nufpg'xf];\ .

-ª_	 d}y'lgs k|hgg;Fu ;DalGwt lrq tyf :nfO8 b]vfpFb} l;sf?nfO{ To;af/] atfOlbg'xf];\ . 
-r_	 OG6/g]6 k|of]u u/L cd}y'lgs tyf d}y'lgs k|hgg;Fu ;DalGwt >Job[Zo ;fdu|L pknAw u/fO{  cWoog ug{ 

nufpg'xf];\ . l;sf? cfkm}FnfO{ klg o:tf ;fdu|L vf]hL u/L cWoog ug{ nufpg'xf];\ . l;sf?nfO{ cfkm"n] 
u/]sf] cWoogsf] l6kf]6 agfP/ k|:t't ug{ nufpg'xf];\ .

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ cd}y'lgs / d}y'lgs k|hggaf/] l;sfpg' xf] . l;sf?nfO{ dfly pNn]v ePsf  
afx]s  la?jf / hgfj/df x'g] k|hgaf/] vf]hL ug{ cEof; u/fpg'xf];\ .  OG6/g]6af6 k|hgg;DaGwL >Job[Zo ;fdu|L 
vf]hL ug{ nufpg'xf];\ . tL ;fdu|Lsf d'Vo a'Fbf l6kf]6 u/L k|:t't ug{ nufpg'xf];\ . l;sf?n] u/]sf] sfdsf] d"Nofª\sg 
u/L k[i7kf]if0f lbg'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
tn lbPsf] km"nsf] syf k9\g'xf];\ M

km"nsf] syf 
d]/f] gfd km"n xf] . d la?jfsf] k|hgg cª\u x'F . d'Votof d]/f rf/ cª\u x'G5g\ M  kqbn (calyx), k'ikbn (corolla), k'ª\s]z/ 
(androecium) / :qLs]z/ (gynoecium) 

  d]/f] ;aeGbf aflx/sf] efunfO{ kqbn elgG5  . of] xl/of /ªsf kq ldn]/ ag]sf] x'G5 . kqbndf /x]sf kqx¿nfO{ ;]kN; (sepals) 
elgG5 . kqbnn] dnfO{ sf]lknf cj:yfdf hf]ufP/ /fV5 . kqbneGbf leq cyf{t\ d]/f] bf];|f] txnfO{ k'ikbn elgG5 . of] tx /ª\uLg kqaf6 
ag]sf] x'G5 . k'ikbnsf kqnfO{ k]6N; (petals) elgG5 . of] efun] ls/fx¿nfO{ cfslif{t u/L k/fu ;]rgdf d2t k'¥ofpF5 . 

d]/f] efn] cª\unfO{ k'ª\s]z/  elgG5 . of] d]/f] t];|f] tx xf] .  o;df /x]sf kqx¿nfO{ :6fd]g (stamen) elgG5 .  :6fd]gsf b'O{{ efu x'G5g\ M  
PGy/ (anther) / lkmnfd]G6 (filament) . :6fd]gsf] dfly km's]sf] efunfO{ PGy/ -k/fusf]if_ elgG5 / k/fusf]ifeGbf tn /x]sf] kftnf] 
TofGb|f] h:tf] efunfO{ lkmnfd]G6 elgG5 . PGy/sf] k/fusf]ifleq k/fus0f x'G5g\  . log} k/fus0faf6 efn] Uofld6 pTkfbg x'G5 . d]/f] kf]yL 
cª\unfO{ :qLs]z/ elgG5 .  of] d]/f] rf}yf] cyjf ;aeGbf leqsf] tx xf] .  o;df Ps jf ;f]eGbf a9L kq x'G5g\ h;nfO{ sfk]{n elgG5 . 
sfk]{nsf tLg efu x'G5g\ M l:6Udf (stigma), :6fOn (style) / cf]e/L (ovary) .  sfk]{nsf] ;aeGbf dfly /x]sf] efunfO{ l:6Udf 
elgG5 . l:6Udfn] k/fus0f c8\ofpg] sfd u5{ . l:6Udfaf6 uef{zo;Dd uPsf] TofGb|f h:t} nfdf] efunfO{ :6fOn elgG5 eg] sfk]{nsf] 
km'n]sf ;aeGbf tNnf] efunfO{ uef{zo -cf]e/L_ elgG5 . uef{zo -cf]e/L_n] kl/kSj ePkl5 kf]yL Uofld6 cyf{t\\ cf]ed pTkfbg u5{ .

53.1 km"n 53.2 :6fd]g 53.3 sfk]{n

k/fu;]rg lj|mof  (Pollination) / ue{wfg lj|mof  (fertilization)  
k|hgg lj|mof ;DkGg ug]{j|mddf :6fd]gsf] PGy/df ag]sf] k/fus0f xfjf, ls/f, hgfj/ cflbsf]  d2taf6 sfk]{nsf] l:6Udfdf k'U5 . 
o; k|lj|mofnfO{ k/fu ;]rg elgG5 . k/fu ;]rg klg b'O{{ k|sf/sf] x'G5 . Pp6} km"nsf] k/fus0f ;f]xL km"nsf] l:6Udf;Dd k'Ug] lj|mofnfO{ 
:jk/fu ;]rg (self pollination) elgG5 . Pp6f km"nsf] k/fus0f csf]{ km"nsf] l:6Udf;Dd k'Ug] lj|mofnfO{ k/k/fu ;]rg  (cross 
pollination)elgG5 .

53.4 :jk/fu;]rg 53.5 k/k/fu ;]rg lj|mof 53.6 uef{wfg lj|mof

k/fu ;]rgkl5 cf]e/Ldf /x]sf cf]ed -kf]yL lnª\usf]if_ / efn] lnª\usf]ifsf] ldng eO{ hfOuf]6 (zygote) aG5 . o; k|lj|mofnfO{ 
uef{wfg lj|mof elgG5 .  o; k|lj|mofdf ag]sf] hfOuf]6 ljefhg eP/ e|"0fx'Fb} lap aG5 eg] cf]e/L -uef{zo_af6 kmn aG5 . kmn kfs]kl5 
To;df /x]sf lap 5l/G5g\ . pko'St vfnsf] xfjf kfgL, tfkj|md kfPkl5 df6fdf lap cª\s'/0f eO{ gofF la?jf aG5 .

ST km"n km'Ng] la?jfsf] hLjg rj|m ! 
306f

sf8{ g+= %#

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

#=	 ljifo If]q 
hLjg k|lj|mof -km"n km'Ng] la?jfsf] hLjgrj|m_     

$=	l;sfO pknlAw 
-s_	 la?jfsf] km"nsf efux¿ klxrgf u/L gfd  / sfd atfpg   
-v_ km"nsf] lrq sf]/L ljleGg efusf] gfds/0f ug{  	
-u_ k/fu;]rg / uef{wfg lj|mofsf] kl/efiff atfpg 
-3_ km"n km'Ng] la?jfsf] hLjg rj|msf] lrq sf]g{ / ;f] lrqsf] aofg ug{  

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M
-s_	 km"nsf slt efu x'G5g\ gfd  n]Vg'xf];\ .
-v_	 k/fu ;]rg eg]sf] s] xf] < 
-u_	 uef{wfg lj|mof s]nfO{ elgG5 <
-3_	 ;kmf lrq;lxt k"mn k'mNg] la?jfsf] hLjg rj|m aofg ug'{xf];\ .
-ª_	 km/s n]Vg'xf];\ M
  	 -c_ kqbn / k'ikbn     		  -cf_ k'ª\s]z/ / :qLs]z/
	 -O_  :jk/fu ;]rg / k/k/fu ;]rg	 -O{_   k/fu ;]rg / uef{wfg

@=	 l;sfO lj|mofsnfk   
-s_	 tf]/L, s]/fp, 3G6L km"n h:tf ljleGg vfnsf k"0f{ km"n x'g] la?jfsf] km"n NofP/ xft]n]G; k|of]u u/L  cjnf]sg 

u/fpg'xf];\ / x/]s efunfO{ klxrfg ug]{ cEof; u/fpg'xf];\ . kqbn, k'ikbn, k'ª\s]z/ / :qLs]z/df j|mdzM 
slt sltcf]6f ;]kn, k]6n, :6fd]g / sfk]{n 5g\, ug]/ l6kf]6 agfpg nufpg'xf];\ . :6fd]gsf] cjnf]sg 
u/L PGy/ / lkmnfd]G6sf] klxrfg ug{ cEof; u/fpg'xf];\ . To:t} sfk]{nsf] cjnf]sg u/L l:6Udf, :6fOn / 
cf]e/Lsf] klxrfg ug{ cEof; u/fpg'xf];\ M 

km"nsf] gfdM

efusf] gfd ;]kn k]6n :6fd]g sfk]{n

/ª

;ª\Vof
-v_	 rf6{ k]k/df km"nsf rf/} efusf] /ª\uLg lrq agfP/ gfds/0f ug{ nufpg'xf];\ . ;fy} x/]sf efusf] sfd ;d]t 

pNn]v ug{ nufpg'xf];\ .  
-u_	 la?jfdf x'g] k/fu ;]rg / uef{wfg lj|mofsf] lrq x]/L cWoog ug{ nufpg'xf];\ / To:t} lrq sf]g{ cEof; 

u/fpg'xf];\ .  sf]l/Psf lrqaf/] aofg ug{ nufpg'xf];\ . 
-3_	 km"n km'Ng] la?jfdWo] s'g} Pssf] hLjg rj|m;DaGwL >Job[Zo ;fdu|L vf]hL u/L l;sf?;dIf k|bz{g ug'{xf];\ /  

l;sf?n] u/]sf cg'ejaf/] 5nkmn u/fpg'xf];\ . l;sf?nfO{ c¿ la?jfsf] hLjg rj|m;DaGwL >Job[Zo ;fdu|L 
vf]Hg] nufpg'xf];\ .

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ km"n km'Ng] la?jfsf] hLjg rj|maf/] hfgsf/L u/fpg' xf] . l;sf?nfO{ dfly 
pNn]v ePsf lj|mofsnfkafx]s c¿ yk lj|mofsnfk u/fpg'xf];\ . yk >Job[Zo ;fdu|L vf]hL ug{ cEof; 
u/fpg'xf];\ / e]l6Psf ;fdu|Laf/] 5nkmn u/fpg'xf];\ . tL ;fdu|Lsf d'Vo a'Fbf l6kf]6 u/L k|:t't ug{ nufpg'xf];\ . l;sf?n] 
u/]sf] sfdsf] d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'

rfn cj:yf / l:y/ cj:yf (Motiton and rest)  
xfd|f jl/kl/ /x]sf j:t'dWo] s'g} l:y/ cj:yfdf x'G5g\ eg] s'g} rfn cj:yfdf x'G5g\ . jl/kl/ /x]sf j:t'sf] bfFhf]df s'g} j:t'n] cfˆgf] 
:yfg kl/jt{g ul//x]sf] 5}g eg] Tof] j:t'nfO{ l:y/ cj:yfdf 5 elgG5 . af6fdf /flvPsf] 9'ª\uf], af6f 5]pdf /x]sf] ?v l:y/ cj:yfsf 
j:t' x'g\ . s'g} j:t'n]  jlkl/sf c¿ j:t'sf] bfFhf]df :yfg kl/jt{g ul//x]sf] 5 eg] Tof] j:t'nfO{ rfn cj:yfdf 5 elgG5 . u'l8/x]sf] 
df]6/, alu/x]sf] kfgL, pl8/x]sf] r/f rfn cj:yfsf pbfx/0f x'g\ . j:t'sf] cj:yf kl/jt{g ug{ ansf] k|of]u cfjZos x'G5 .

an (force)  
xfd|f jl/kl/sf s'g} j:t' rfn cj:yfdf x'G5g\ eg] s'g} l:y/ cj:yfdf x'G5g\ . tL j:t'sf] cj:yf cj:yf kl/jt{g ug{ tL j:t'dfly an 
k|of]u ug'{k5{ . l:y/ j:t'nfO{ rfn cj:yfdf Nofpg, rfn cj:yfdf /x]sf] j:t'nfO{ l:y/ cj:yfdf Nofpg tyf ultzLn j:t'sf] lbzf 
kl/jt{g ug{ k|of]u x'g] afXo tŒjnfO{ g} an elgG5 . ann] lgDglnlvt sfo{ u5{ M

-s_	 ann] l:y/ j:t'nfO{ rfn cj:yfdf NofpF5 . h:t} l:y/ cj:yfsf] es'G8fnfO{ v'§fn] lxsf{pFbf Tof] rfndf cfpF5 .   

-v_	 ann] rfn cj:yfaf6 j:t'nfO{ l:y/ cj:yfdf NofpF5  . h:t} u'l8/x]sf] es'G8fnfO{ v'§fn] an nufpFbf /f]lsG5 .

-u_	 ann] ultzLn j:t'sf] lbzf abN5 . h:t} ls|s]6 v]nf8Ln] cufl8 cfPsf] annfO{ Aof6n] lxsf{P/ cs}{ lbzflt/ k7fpF5 .  

-3_	 ann] j:t'sf] cfsf/ / ;fOh kl/jt{g u5{ . xfjf el/Psf] a]n'gnfO{ lgrf]bf{ of] km/s cfsf/ / ;fOhdf cfpF5 .

-ª_	 ann] j:t'sf] ult 36a9 u/fpF5 . h:t} u'8]/ cfPsf] es'G8fnfO{ v'§fn] la:tf/} 5'Fbf o;sf] u'8\g] ult 36\5 eg] u'l8/x]sf] 
es'G8fnfO{ ;f]xL lbzfdf v'§fn]  lxsf{O lbFbf ansf] u'8\\g] ult a9\5 . 

ansf] :yfgfGt/0f -Transformation of force_M Ps :yfgdf nufPsf] an csf]{ :yfgdf k'U5 eg]  o;nfO{ g} ansf] :yfgfGt/0f 
elgG5 . sf]bfnf]n] hldg vGbf, un nufP/ 9'ª\uf kN6fpFbf, uf8Ldf a|]s nufpFbf, ;fOsn s'bfpFbf ansf] :ygfGt/0f x'G5 .  

54.1 sf]bfnf]n] vg]sf] 54.2 un nufP/ 9'ª\uf kN6fPsf]

l;wf/]vLo ult / jj|m /]vLo ult  (Linear and curvilinear Velicity) 
l;wf/]vLo ult / jj|m/]vLo ult ef}lts lj1fgsf cfwf/e"t cjwf/0f x'g\ . s'g} j:t'n] Ps ljGb'af6 csf]{ ljGb'lt/ l;wf /]vfdf k|lt ;do 
kf/ u/]sf] b'/LnfO{ l;wf/]vLo ult elgG5 . o; ultdf j:t'n] lbzf kl/jt{g ub}{g . l;wf af6fdf ;fOsn rnfpg', 3/sf] 5taf6 9'ª\uf 
v;fNg', ?vaf6 hldglt/ kmn v:g' l;wf/]vLo ultsf pbfx/0f x'g\ . s'g} j:t'n] Ps ljGb'af6 csf]{ ljGb'lt/ 3'dfp/f] /]vfdf PsfO ;dodf 
kf/ u/]sf] b'/LnfO{ jj|m/]vLo ult elgG5 . o; ultdf j:t'n] cfˆgf] lbzf kl/jt{g ul//xG5 . 3'dfp/f] af6fdf uf8L rNg',  3'dfp/f] kfOkaf6 
kfgL aUg', ;"o{sf] jl/kl/ u|xx¿ kl/j|mdf ug'{ cflb  j|s /]vLo ultsf pbfx/0f x'g\ .

54.3 l;wf/]vLo ult 54.4 jj|m/]vLo ult

ST j:t'sf] cj:yf / an ! 
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lzIff tyf dfgj ;|f]t ljsf; s]Gb|

#=	 ljifo If]q 
an / rfn -j:t'sf] cj:yf, an / ult_     

$=	l;sfO pknlAw 
-s_	 j:t'sf] l:y/ / rfn cj:yf klxrfg ug{ / kl/eflift ug{   
-v_	 ansf] kl/efiff / ansf sfo{ atfpg  	
-u_	 l;wf/]vLo ult / jj|m/]vLo ultsf] pbfx/0f;lxt kl/efiff atfpg 
-3_	 pbfx/0f;lxt ansf]] :yfgfGt/af/] atfpg  

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M
-s_	 j:t'sf] l:y/ / rfn cj:yf eg]sf] s] xf] pbfx/0f;lxt n]Vg'xf];\ .
-v_	 pbfx/0f;lxt l;wf/]vLo / jj|m/]vLo ultsf] kl/efiff lbg'xf];\ . 
-u_	 an eg]sf] s] xf] < o;n] s] s] sfd u5{ <
-3_	 ansf] :yfgfGt/0f eg]sf] s] xf] < pbfx/0f;lxt n]Vg'xf];\ .

@=	 l;sfO lj|mofsnfk   
-s_	 l;sfO s]Gb|af6 aflx/ lg:s]/ x]g'{xf];\ . tkfO{Fsf] l;sfO s]Gb| ejgsf] ;fk]Ifdf af6fsf] 5]pdf 7l8Psf] ?vn] :yfg 

kl/jt{g u5{ ls ub}{g < km]l/ ToxL af6f] s'lb/x]sf] s's'/, la/fnf] jf uf8Ln] ejgsf] ;fk]Ifdf :yfg kl/jt{g u5{ ls 
ub}{g < oL 36gf cjnf]sg u/L ejgsf] ;fk]Ifdf s'g j:t' l:y/ cj:yf / s'g rfn cj:yfdf 5g\, kQf nufP/ ;"rL 
agfpg'xf];\ .

-v_	 l;sfO s]Gb|sf] v]n d}bfgdf Pp6f nfdf] l;wf /]vf sf]g'{xf];\ . To;sf] glhs} Pp6f 7'nf] uf]nf] 3]/f ;d]t agfpg'xf];\ . 
ca klxn] Tof] l;wf /]vfdf lxF8\g'xf];\ . l;wf /]vfdf lxFl8/xFbf tkfO{Fsf] lxF8fOsf] lbzf kl/jt{g x'G5 ls x'Fb}g cjnf]sg 
ug'{xf];\ . ca uf]nf] 3]/fdf lxF8\g'xf];\ . uf]nf] 3]/df lxFl8/xFbf tkfO{F+sf] lxF8fOsf] lbzf kl/jt{g x'G5 ls x'Fb}g, cjnf]sg 
ug'{xf];\ .  ;fyLx¿nfO{ klg b'a} /]vfdf kfnf]kfnf] lxF8\g nufpg'xf];\ . ca 5nkmn u/L s'g l;wf/]vLo / jj|m/]vLo 
ult xf], kQf nufpg'xf];\ . cfˆgf] jl/kl/sf l;wf / jj|m/]vLo ultsf c¿ pbfx/0f klg vf]hL ug'{xf];\ .

-u_	 Pp6f es'G8fnfO{ e'OFdf /fVg'xf];\ . v'§fn] ;fyLlt/ kmsf{P/ xfGg'xf];\ . ;fyLnfO{ cfkm" ePlt/ es'G8f] u'8fpg 
nufpg'xf];\ v'§fn] /f]Sg'xf];\ . oL b'O{{ 36gfdf ann] s] sfd u¥of] < 5nkmn u/L n]Vg'xf];\ . ca ;fyLnfO{ cfkm" 
ePlt/  hldgdf u'8fP/ es'G8fnfO{ kmfNg nufpg'xf];\  . tkfO{F cl3 cfOk'Ugf;fy Tof] es'G8fnfO{ ;fyLlt/ kms]{/ 
lxsf{pg'xf];\ . es'G8f] stf hfG5 . oxfF ann] s] s] sfd u/]sf] 5, 5nkmn u/L n]Vg'xf];\ . 

-3_	 ank]gsf] l:k|ª lemSg'xf];\ / To;nfO{ b'a}lt/af6 la:tf/} lyRg'xf];\ . l:k|ªsf] ;fOh s] eof] < Pp6f  uf]nfsf/ /a/ 
AofG8 lnP/ To;nfO{ b'O{{ 5]paf6 tfGg'xf];\ .  To;sf] cfsf/ / ;fOhdf km/s cfof] ls cfPg < o:tf] lsg ePsf] 
xf]nf < es'G8fnfO{ ;dtn hldgdf u'8fpg'xf];\ / u'8fO k"/} g/f]lsg] u/L dflyaf6  la:tf/} xftn] 5'g'xf];\ . es'G8f]sf 
ultdf km]/ abn cfpF5 ls cfpFb}g < km]/abn cfPsf]  eP sf/0f s] xf]nf < ;fOsnnfO{ 8an :6fG8df /fVg'xf];\ / 
la:tf/} k]8n 3'dfP/ kfª\u|f 3'd]sf] x]g'{xf];\ . ca l56f] k]8n 3'dfpg'xf];\ . kfª\u|fsf] ult s] x'G5 < o:tf] lsg ePsf] 
xf]nf < 5nkmn u/L  lgisif{ lgsfNg'xf];\ . 

-ª_	 Pp6f ;fgf] n7\7L lnP/ To;nfO{ k|of]u u/L 9'ª\uf kN6fpg'xf];\ . tkfO{F+n] n7\7L-un_df nufPsf] an sxfF k'Uof] < 
o;/L an ;/]/ csf]{ :yfgdf k'Ug'nfO{ s] elgG5 < 5nkmn u/L lgisif{ lgsfNg'xf];\ . ;fOsn s'bfpg'xf];\ / xftdf 
/x]sf a|]sdf an nufpg'xf];\ . ;fOsn s] x'G5 < xftn] nufPsf] an sxfF k'Ubf] /x]5 < of] s] ePsf] xf]nf < 5nkmn 
u/L lgisif{ n]Vg'xf];\ . 

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ l:y/ / rfn cj:yf, an, ansf sfo{  tyf l;wf / jj|m/]vLo ultaf/] hfgsf/L u/fpg' xf] . 
l;sf?nfO{ dfly pNn]v ePsf afx]s c¿ yk lj|mofsnfk u/fpg'xf];\ . yk >Job[Zo ;fdu|L vf]hL ug{ cEof; u/fpg'xf];\ / 5nkmn 
u/fpg'xf];\ . tL ;fdu|Lsf d'Vo a'Fbf l6kf]6 u/L k|:t't ug{ nufpg'xf];\ . l;sf?n] u/]sf] sfdsf] d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
u'?Tjfsif{0f / u'?Tjan o; sf8{sf ljifoj:t' x'g\ .

u'?Tjfsif{0f an  (gravitation)
o; a|Xdf08df /x]sf x/]s j:t'n] Pscsf{nfO{ cfsif{0f ul//x]sf x'G5g\ . vuf]nLo j:t'df k/:k/df x'g] oxL cfsif{0f annfO{ u'?Tjfsif{0f 
an elgG5 .  b'O{{ j:t'larsf] u'?Tjfsif{0f an tL b'O{{ j:t'sf] lk08 / ltgLx¿sf] s]Gb|larsf] b'/Ldf e/ k5{ . of] l;¢fGt Go'6gn] kQf 
nUffPsf x'g\ . 

u'?Tjan (gravity) 
k[YjLnufot ;a} cfsfzLo lk08n] cfˆgf] ;tx jf jl/kl/ /x]sf] j:t'nfO{ cfˆgf] s]Gb|lt/ tfG5g\ . s'g} j:t'n] csf]{ j:t'nfO{ cfˆgf] 
s]Gb|lt/ tfGg] annfO{ g} u'?Tjan elgG5 . ;a} vuf]nLo j:t'df u'?Tjan x'G5 .  dflyaf6  5f]l8Psf] j:t' k[YjLsf] u'?Tjansf sf/0f g} 
k[YjLlt/ v:5 . dfly kmflnPsf] j:t' sfnfGt/df km]l/ k[YjLs} ;txdf v:g] sf/0f klg k[YjLsf] u'?Tj an g} xf] . kfgL cf]/fnf]lt/ aUg', 
k[YjLsf] jl/kl/ jfo'd08n /xg', jiff{sf] kfgL hldgdf v:g', xfdL uf]nfsf/ k[YjLdf cl8g ;Sg' h:tf 36gf k[YjLsf] u'?Tjann] ubf{ g} 
ePsf x'g\ .  u'?Tjann] ubf{ g} j:t'sf] tf}n x'g] u5{ .

j:t'sf] lk08 / tf}n (mass and weight) 
 b}lgs Joaxf/df lk08 / tf}nnfO{ p:t} p:t} dfg] klg lj1fgdf oL b'O{{ km/s ef}lts kl/df0f x'g\ . s'g} klg j:t' kbfy{sf k/fdf0f' tyf c0f'n] 
ag]sf] x'G5 . s'g}  klg j:t'df /x]sf] kbfy{sf] kl/df0fnfO{ g} To; j:t'sf] lk08 elgG5 . yf]/} kbfy{ ePsf] j:t'sf] lk08 sd x'G5 eg] a9L 
kbfy{ ePsf] j:t'sf] lk08 a9L x'G5 . a9L lk08 ePsf] j:t' sd lk08 ePsf] j:t'eGbf a9L ux|f}F x'G5 . Ps dfgf rfdneGbf kfFr dfgf 
rfdn a9L ux|f}F x'G5 . j:t'sf] lk08 gfKg xfdL kfnf t/fh' k|of]u u5f}}{+ . lk08sf] :6\ofG88{ PsfO lsnf]u|fd (kg) xf] . j:t' hxfF k'u] klg 
To;sf] kbfy{sf] dfqf gablng] ePsfn] j:t'sf] lk08 l:y/ x'G5 . 

j:t'sf] tf}n eg]sf] To; j:t'df nfUg] u'?Tjan xf] . k[YjLsf] ;xtdf /x]sf s'g} j:t'nfO{ k[YjLn] hlt ann] cfˆgf] s]Gb|lt/ tfG5, To; 
annfO{ g} j:t'sf] tf}n elgG5 . tf}n lgsfNg sdfgLbf/ t/fh' k|of]u x'G5 . lk08 / tf}n km/s ef}lts kl/df0f eP klg tL cGt/;DalGwt 
5g\ . j:t'sf] lk08 a9L eof] eg] tf}n klg a9L x'G5 .  lk08 / tf}nlarsf] ;DaGwnfO{ lgDglnlvt ;"qåf/f b]vfpg ;lsG5 M

 tf}n Ö  lk08 × u'?Tj k|j]u

  W  =  m × g

tf}nnfO{ Go'6g PsfOdf gflkG5 . of] ;"q k|of]u u/L ul0ftLo ;d:of ;dfwfg ug{ ;lsG5 .

-s_	 s'g} j:t'sf] lk08  50 kg 5 eg] tf}n slt xf]nf < -u'?Tj k|j]u,  g = 9.8 m/s2 _
 	 oxfF
	 lk08 (m) = 50 kg	 u'?Tj k|j]u (g) = 9.8 m/s2

	 tf}n (W)= ?
	 xfdLnfO{ yfxf 5, W	 =  m × g
					    = 50 × 9.8
					    = 490 N
-v_	 s'g} j:t'sf] tf}n 980 N 5 eg] lk08 slt xf]nf <

	 oxfF, tf}n (W)= 980 N   u'?Tj k|j]u (g) = 9.8 m/s2, lk08 (m) = ? 

	 xfdLnfO{ yfxf 5, W =  m × g

			  or 980 = m × 9.8

			  or  m = 980
98  = 100 kg

ST u'?Tjfsif{0f an / u'?Tjan @ 
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lzIff tyf dfgj ;|f]t ljsf; s]Gb|

#=	 ljifo If]q 
an / rfn -u'?Tjfsif{0f an, u'?Tj an, lk08 / tf}n_     

$=	l;sfO pknlAw 
-s_	 u'?Tjfsif{0f an / u'?Tjansf] km/s klxrfg ug{ / kl/eflift ug{   
-v_	 lk08 / tf}nnfO{ kl/eflift ug{ / tLlarsf] km/s atfpg  
-u_	 lk08 / tf}n;Fu ;DalGwt u0fLtLo ;d:of xn ug{ 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M

-s_	 u'?Tjfsif{0f eg]sf] s] xf] <
-v_	 u'?Tj an eGgfn] s] a'‰g'x'G5 <
-u_	 j:t'sf] lk08 eg]sf] s] xf] < o;nfO{ s'g PsfOdf gflkG5 <
-3_	 j:t'sf] tf}n eg]sf] s] xf] < o;nfO{ s'g PsfOdf glfkG5 <
-ª_	 km/s n]Vg'xf];\ M
	 -c_ lk08 / tf}n	 -cf_ u'?Tjfsif{0f an / u'?Tj an 
-r_	 s'g} j:t'sf] lk08 75 kg 5 eg] tf}n slt xf]nf < -u'?Tj k|j]u, g = 9.8 m/s2 _

@=	 l;sfO lj|mofsnfk   
-s_	 cleefjssf] d2tdf 3/ glhs}sf] k;ndf hfg'xf];\ . k;ndf ePsf] kfnf t/fh'af6 clnslt 

rfdn lng'xf];\ .   t/fh'sf] csf]{ kfnfdf 9s /fvL To;nfO{ ;Gt'ng ug'{xf];\ . of] t/fh'af6 tkfO{F+n] 
lgsfn]sf] kl/df0f lk08 xf] ls tf}n 5nkmn u/L lgisif{ lgsfNg'xf];\ . ca kfnf t/fh'df /x]sf] 
rfdnnfO{ Knfl:6ssf] emf]nfdf xfn]/ sdfgLbf/ t/fh'df hf]v]/] x]g'{xf];\ . sdfgLbf/ t/fh'n] slt 
cª\s b]vfpF5 . o; k6s tkfO{Fn] dfkg u/]sf kl/df0f lk08 xf] ls tf}n xf] < 5nkmn u/L lgisif{ 
lgsfNg'xf];\ .

-v_	 tkfO{F+sf] 3/df ePsf ;fgf / 7'nf k':ts lnP/ cleefjs;Fu} 3/glhssf] ls/fgf k;ndf hfg'xf];\ 
/ b'a} lstfanfO{ kfnf t/fh'df /fv]/ hf]Vg'xf];\ . s] tL b'a} k':tssf] lk08 a/fa/ x'G5 < lsg tL 
k':tssf] lk08df km/s b]lvG5 . tkfO{F+sf] lj1fg lstfa / zAbsf]zsf] lk08 lsg a/fa/ gePsf]  
xf]nf < 5nkmn u/L lgisif{ lgsfNg'xf];\ .

-u_	 efu ! k':tssf] k[i7 g+= !!( df k|Zg g+= # sf] -t_ / -y_ df lbPsf ul0ftLo ;d:of xn ug'{xf];\ M

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ u'?Tjfsif{0f an, u'?Tjan, j:t'sf] lk08 / tf}naf/] hfgsf/L lbg' xf]  . l;sf?nfO{ 
dfly pNn]v ePsf afx]ssf yk lj|mofsnfk u/fpg'xf];\ . yk  ul0ftLo ;d:of lbO{ xn ug{ nufpg'xf];\ . l;sf?n] 
u/]sf] sfdsf] d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
j]u, ult / k|j]u o; sf8{sf ljifj:t' x'g\ .

j]u (speed) : PsfO ;dodf kf/ u/]sf] b'/LnfO{ j]u elgG5 . o;nfO{ ld6/ k|lt;]s]G8 (m/s) PsfOdf gflkG5 . j]usf] dfg 
dfq x'g] t/ lbzf gx'g] ePsfn] of] :s]n/ kl/df0f xf] . j]u lgsfNg lgDglnlvt ;"q k|of]u x'G5 M

        j]uÖ 
kf/ u/]sf] b'/L
nfu]sf] ;do

    

ult (velocity): PsfO ;dodf lglZrt lbzfdf kf/ u/]sf] b'/LnfO{ ult elgG5  . o;nfO{ klg ld6/ k|lt;]s]G8 (m/s) 
PsfOdf gflkG5 . dfg / lbzf b'a} x'g] x'gfn]  ult e]S6/ kl/df0f xf] . ult lgsfNg lgDglnlvt ;"q k|of]u ul/G5 M

 ult Ö 
lglZrt lbzfdf kf/ u/]sf] b'/L

nfu]sf] ;do
 Ö 

s
t 

;fk]lIfs ult  (relative velovity) : s'g} j:t'sf] cj:yf  t'ngf ug{ cfjZos kg]{ lglZrt ljGb', /]vf jf 
:yfgnfO{ ;Gbe{ ljGb' elgG5 . ;Gbe{ ljGb';Fu t'ngf u/L JoSt ul/Psf] j:t'sf] ultnfO{ ;fk]lIfs ult elgG5 .  tnsf lrq x]/f}F M

56.1= b'a} sf/ Ps]} lbzfdf uPsf] cj:yfdf 56.2 b'O{{ sf/ ljk/Lt lbzfdf uPsf] cj:yfdf

b'a} lrqdf sf/ A sf] ult 20 m/s /x]sf] 5 eg] sf/ B sf] ult  15m/s /x]sf] 5 . b'a} sf/ Ps} lbzf uPsf] cj:yfdf ;fk]lIfs ult 
a/fa/ tL b'O{{ sf/sf ultsf] km/s x'G5 . cyf{t\\

;fk]lIfs ult  (vA–B) Ö sf/ A sf] ult — sf/ B sf] ult  Ö 20 m/s  - 15 m/s = 5m/s
b'O{{cf]6f sf/ ljk/Lt lbzfdf uPsf] cj:yfdf tL sf/larsf] ;fk]lIfs ult tL b'O{{ sf/sf] ultsf] of]ukmn a/fa/ x'G5 . cyf{t\\

;fk]lIfs ult  (vA-B) Ö sf/ A sf] ult  + sf/ B sf] ult  Ö 20 m/s  + 15 m/s = 35m/s

k|j]u (acceleration) : PsfO ;dodf ultdf ePsf] kl/jt{gnfO{ k|j]u elgG5 .  dfgf} s'g} sf/sf] ;'?sf] ult u m/s 5  
/   t ;]s]G8df To;sf]  ult v m/s x'G5 . olb To;sf] k|j]u a 5 eg]  k|j]usf] kl/efiffcg';f/, 

 k|j]u Ö 
clGtd ult – ;'?zsf] ult

nfu]sf] ;do
  Ö 

v – u
t  

 k|j]usf] PsfO ld6/ k|ltju{ ;]s]G8 (m/s2) x'G5 . j:t'sf] ult a9\b} uP k|j]u wgfTds x'G5 . j:t'sf] ult 36\b} uP k|j]u C0ffTds x'G5 . 
C0ffTds k|j]unfO{ ultx|f; elgG5 . ult ;dfg /x]sf] cj:yfdf j:t'sf] k|j]u z"Go x'G5 .

ul0ftLo ;d:of
pbfx/0f–! M l:y/ cj:yfaf6 rNg ;'? u/]sf] sf/sf] ult 20  ;]s]G8df 40 m/s k'U5 eg] k|j]u slt xf]nf <

oxfF, ;'?sf] ult  (u)= 0 m/s clGtd ult  (v)= 40 m/s   ;do  (t)= 20 sec, k|j]u (a) = ?
xfdLnfO{ yfxf 5,     a = v – u

t   = 40 – 0
20  = 2m/s2  

pbfx/0f–@ M s'g} sf/sf] ult 20 m/s 5 eg] 1 ldg]6df To;n] slt b'/L kf/ u5{ <

oxfF sf/sf] ult (v)= 20 m/s,  ;do (t) = 1 minute = 1 × 60 = 60 sec   b'/L (s) = ?
xfdLnfO{ yfxf 5,   v = st   
                           or    20 = s

60  
                            or   s= 20 × 60 = 1200 m

ST j]u, ult / k|j]u @ 
306f

sf8{ g+= %^

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M
-s_	 j]u / ultsf] kl/efiff n]Vg'xf];\ . 
-v_	 k|j]u eGgfn] s] a'‰g'x'G5 < o;sf] PsfO s] xf] <
-u_	 ;fk]lIfs ult eg]sf] s] xf] <  
-3_	 km/s n]Vg'xf];\ M	 -c_	 j]u / ult        -cf_ :s]n/ kl/df0f / e]S6/ kl/df0f
-ª_	 lbPsf ul0ftLo ;d:of xn ug'{xf];\ M
	 -c_	 s'g} sf/n] k|lt;]s]G8 20 m b'/L kf/ u/]sf] 5 eg] 2 ldg]6df of] slt 6f9f k'U5 <
  	 -cf_	Pp6f sf/ 50 m/s sf] ultdf / csf]{ sf/ 40 m/s sf] ultdf  Ps} lbzftkm{ u'l8/x]sf 5g\ eg] 30 

;s]G8kl5 tL b'O{{ sf/larsf] b'/L slt xf]nf < olb tL b'O{{ sf/ ;f]xL ultdf ljk/Lt lbzfdf u'8] eg] 
Tolt g} ;dodf tL b'O{{ sf/larsf] b'/L slt xf]nf <

  	 -O_	 s'g} sf/sf] ult 1 ldg]6df 10 m/s af6 a9]/ 50 m/s x'G5 eg] sf/sf] k|j]u slt xf]nf <

@=	 l;sfO lj|mofsnfk   
-s_	 l;sfO s]Gb|sf] d}bfgdf rs k|of]u u/L Pp6f 7'nf] uf]nf] 3]/f agfP/ To;sf] kl/lw gfKg'xf];\ . ;a} l;sf?nfO{ 

To; uf]nf] 3]/fdf kfnf] kfnf] bf}8g nufpg'xf];\ / x/]sn] uf]nf] 3]/f kf/ ubf{ nfu]sf] ;do l6kf]6 ug{ nufpg'xf];\ . 
j]usf] kl/efiffcg';f/ j]u lgsfNg] ;"q atfOlbFb} x/]s l;sf?nfO{ cfˆgf] j]u lgsfNg nufpg'xf];\ .

-v_	 l;sfO s]Gb|sf] d}bfgdf Pp6f nfdf] l;wf /]vf tfg]/ gfk lng'xf];\ . x/]s l;sf?nfO{ kfnf] kfnf] bf}8]/ Tof] 
/]vf kf/ ug{ nufpg'xf];\ / kf/ ug{ nfu]sf] ;do l6Kg nufpg'xf];\ . ultsf] kl/efiff cg';f/ ult lgsfNg] ;"q 
atfOlbFb} To;}sf] cfwf/df x/]s l;sf?nfO{ cfˆgf] ult slt xf], lgsfNg nufpg'xf];\ . 

-u_	 dflysf b'a} lj|mofsnfkdf l;sf?sf] Wofg s]lGb|t u/fpg'xf];\ . ToxfF k|lt;]s]G8 kf/ u/]sf] b'/L dfkg ePsf] 
cj:yf atfpg'xf];\ .  ca lj|mofsnfk -s_ df lglZrt ;dodf b'/L kf/ ePsf] 5 t/ kf/ ePsf] b'/Lsf] 
lglZrt lbzf 5}g t/  lj|mofsnfk -v_ df lglZrt ;dodf lglZrt lbzf -l;wf /]vf_ df b'/L kf/ ePsf] 5 . 
cyf{t\\  lj|mofsnfk -s_ df dfg 5 t/ lbzf 5}g eg] lj|mofsnfk -v_ df dfg / lbzf b'a} 5 .  oL tYosf] 
hfgsf/L lbFb} x/]s l;sf?nfO{ :s]n/ / e]S6/ kl/df0fsf] ljifodf k|:6 kfl/lbg'xf];\ . c¿ ef}lts kl/0ffd 
xsdf klg :s]n/ / e]S6/ s] s] x'g\, vf]hL ug{ nufpg'xf];\ .

-3_	 l;sf?sf] ;d"x agfP/ l;wf /]vfdf Ps}lt/ / ljk/Lt lbzflt/ bf}8g nufO{  ;fk]lIfs ultsf] wf/0ff ljsf; 
u/fpg'xf];\ / To;sf] lx;fa ;d]t lgsfNg nufpg'xf];\ .

-ª_	 k':ts -efu @_ sf]  k[i7 g+= !)# df k|Zg g+= $ df lbPsf ul0ftLo ;d:of xn ug{ nufpg'xf];\ .

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ j:t'sf] j]u, ult, ;fk]lIfs ult / k|j]uaf/] hfgsf/L lbg' xf]  . l;sf?df oL ef}lts 
kl/df0fsf] cjwf/0ff cem alnof] / lr/:yfoL agfpg dfly pNn]v ePsf afx]ssf yk lj|mofsnfkdf u/fpg'xf];\ . yk  
ul0ftLo ;d:of lbO{ xn ug{ nufpg'xf];\ . l;sf?n] u/]sf] sfdsf] d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .

#=	 ljifo If]q 
an / rfn -j]u, ult / k|j]u_     

$=	l;sfO pknlAw 
-s_	 ult, j]u / k|j]usf] kl/efiff atfpg   
-v_	 ;fk]lIfs ultsf] kl/efiff lbg / ultdf ePsf j:t'sf] cj:yfcg';f/ ;fk]lIfs ult lgsfNg	
-u_	 j]u, ult, ;fk]lIfs ult / k|j]u;DaGwL ul0ftLo ;d:of xn ug{



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
b}lgs hLjgdf ug'{kg]{ sfdnfO{ ;lhnf], l56f] / ;'ljwfo'St agfpg] pks/0fnfO{ ;fwf/0f oGq elgG5 . ;fwf/0f oGq 5 k|sf/sf x'G5g\ 
M pQf]ns, l3gL{, 5\8\\s] ;tx, kfª\u|f / laF8, k]r / km];f] . 3/fo;L hLjgdf k|of]u x'g] l9sL, hfFtf], un, ;/f}tf], lrD6f, e¥ofª -ln:gf]_, 
k]rs;, aGr/f], l3gL{ cflb o:tf pks/0f ;fwf/0f oGq x'g\ . ;fwf/0f oGqn] andf dfqf a9fpg], ansf] lbzf kl/jt{g ug]{ sfd u5{ .  
;fwf/0f oGqsf k|sf/dWo] pQf]nssf] rrf{ oxFf lj:tf/df ePsf] 5  . 

pQf]ns (lever)M s'g} ljGb'df cf8 lnP/ rNg] nfDrf] j:t'nfO{ pQf]ns elgG5 . 
pQf]nssf tLg efu x'G5g\ M kmnj|md, Okmf]6{ afx' / nf]8 afx' . kmnj|md, Okmf]6{ afx' / 
nf]8 afx'sf] cjl:yltsf cfwf/df pQf]ns tLg k|sf/sf x'G5g\ M k|yd >]0fL, bf];|f] 
>]0fL / t];|f] >]0fL . lardf kmnj|md -cfnDa_, Ps 5]pdf nf]8 -ef/_ / csf]{ 5]plt/ 
Okmf]6{ -an_ x'g] pQf]nsnfO{ klxnf] >]0fLsf] pQf]ns elgG5 . t/fh', l9sL, s}FrL, 
un cflb o; >]0fLdf k5{g\ . lardf nf]8, Ps 5]pdf kmnj|md / csf]{ 5]pdf an 
ePsf] pQf]nsnfO{ bf];|f] >]0fLsf pQf]ns elgG5 . ;/f}tf], sfutL lgrf]g]{ oGq, Ps kfª\u|] 7]nfuf8L cflb o;sf pbfx/0f x'g\ .

lardf Okmf]6{, Ps 5]pdf kmnj|md / csf]{] 5]]pdf nf]8 x'g] pQf}nsnfO{ t];|f] >]0fLsf pQf]ns elgG5 . lrD6f, ;fa]n, x\ofd/ cflb o;sf 
pbfx/0f x'g\ . 

pQf]nssf] sfo{l;¢fGt M pQf]ns ;Gt'ngdf /x]sf] cj:yfdf Okmf]6{ / Okmf]6{ b'/Lsf] u'0fgkmn nf]8 / nf]8b'/Lsf] u'0fgkmn;Fu a/fa/ x'G5 . 
o;nfO{ pQf]nssf] sfo{ l;¢fGt elgG5 .

	 Okmf]6{ × Okmf]6{ b'/L Ö nf]8 × nf]8b'/L		  or            E × E.D.   =  L × L. D.
of] ;"qaf6 s] yfx x'G5 eg] Okmf]6{ b'/L nfdf] ePsf cj:yfdf sd an nufP/ a9L nf]8 p7fpg ;lsG5 . 

oflGqs kmfObf (Mechanical Advantage) M nf]8 / ansf] cg'kftnfO{ oflGqs kmfObf elgG5 . of] cg'kft ePsfn] o;sf] PsfO 
x'Fb}g .  3if{0f a9\of] eg] of] 36\5 .

ult cg'kft  (Velicity ratio) M Okmf]6{n] kf/ u/]sf] b'/L / nf]8n] kf/ u/]sf] b'/Lsf] cg'kftnfO{ ult cg'kft elgG5 . cg'kft ePsfn] 
o;sf] klg PsfO x'Fb}g . o;nfO{ 3if{0fn] s'g} c;/ ub}{g . 

sfo{ Ifdtf (Efficiency) M nfut sfo{sf] hlt k|ltzt pTkflbt sfo{ x'G5, o;nfO{ sfo{Ifdtf elgG5 .  oGqsf] sfo{Ifdtf hlxn] klg 
zt k|ltzt eGbf sd x'G5 lsgeg] oGqsf] 3if{0fnfO{ slxNo} z"Go u/fpg ;lsFb}g .	

oflGqs kmfObf ult cg'kft  sfo{ Ifdtf

oflGqs kmfObf Ö 
nf]8
Okmf]6{

  

            MA  = LE  

 ult cg'kft Ö 
ann] kf/ u/]sf] b'/L8
nf]8n] kf/ u/]sf] b'/L

  

            VR  = E.D.
L.D.  

 sfo{ Ifdtf	 Ö 
pTkflbt sfo{
nfut sfo{

  × 100%

	 ŋ  = nf]8 × nf]8 b'/L
Okmf]6{ × Okmf]6{ b'/L

  × 100%

	 ŋ  = nf]8÷Okmf]6{
Okmf]6{ b'/L÷nf]8 b'/L

  × 100%

	 ŋ  = oflGqs kmfObf
ult cg'kft

  × 100%  = MA
VR   × 100%

ul0ftLo ;d:of pbfx/0f ! M s'g} pQf]ndf 600N sf] nf]8nfO{ 300N sf] Okmf]6{ nfU5 . olb Okmf]6{ b'/L 5m / nf]8b'/L 2m 5 eg] oflGqs 
kmfObf, ult cg'kft / sfo{Ifdtf lgsfNg'xf];\ .

oxfF nf]8 Ö 600N, Okmf]6{ Ö 300N, nf]8b'/L Ö 2m,  Okmf]6{b'/L Ö5m       

 oflGqs kmfObf (MA) Ö LE  Ö 
600N
300N Ö 2 o:t} u/L  ult cg'kft (VR) Ö E.D.

L.D. Ö 
5m
2m  Ö 2.5

 sfo{Ifdtf  (ŋ) Ö MA
VR   × 100 %  Ö  

2
5  × 100 % Ö 80 %

ST pQf]ns @ 
306f

sf8{ g+= %&

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

@=	 l;sfO lj|mofsnfk   
-s_	 ;fwf/0f oGqsf] kl/ro lbFb} b}lgs hLjgdf 3/df k|of]u x'g] pks/0fdf an, nf]8 / kmnj|mdsf] cjl:ylt 

klxrfg u/L  s'g s'g pks/0f s'g s'g vfnsf] ;fwf/0f oGqcGtu{t k5{g\, klxrfg ug{ cEof; ug{'xf];\ . 
o:t} ljleGg vfnsf pks/0f lrq b]vfO{ tL pks/0f s'g s'g vfnsf] ;fwf/0f oGqcGtu{t k5{g\, klxrfg 
ug{'xf];\  .

-v_	 ljleGg vfnsf pQf]ns hDdf u/fO{ ltgdf nf]8, Okmf]6{ / kmnj|mdsf]  klxrfg ug{ cEof; ug'{'xf];\ . To:t} 
ljleGg vfnsf pks/0f lrq b]vfO{ lrqdf nf]8, Okmf]6{ / kmnj|md kQf nufpg'xf];\ .

-u_	 ljleGg vfnsf pQf]ns hDdf u/fO{ ltgdf nf]8, Okmf]6{ / kmnj|mdsf]  klxrfg;Fu} tL efusf] cjl:yltsf  
cfwf/df  s'g pks/0f s'g >]0fLsf] pQf]ns xf], 5'6\ofpg cEof; ug'{xf];\ .

-3_	 Pp6f t/fh' lnP/ To;df ;fdfg / 9ssf] ;Gt'''ng u/L pQf]nssf] l;¢fGtsf] ul0ftLo lx;faaf6 k/LIf0f 
cEof; u/fpg'xf];\ .

-ª_	 sf7sf] nfdf] n6\7L, 8f]/L / l6gsf kftf k|of]u u/L t/fh' agfpg'xf];\ . To; t/fh'df j|mdzM 9s /fVg] kftf 
s]Gb|af6 6f9f ;fb}{ nfg'xf];\ . Okmf]6{-9s_ ePsf] kftf 6f9f ;fb}{ hfFbf To;n] ;Gt'ng ug]{ ;fdfgsf] dfqf s] 
x'G5, cjnf]sg ug{'xf];\ / 5nkmn u/L To;sf] sf/0f kQf nufpg'xf];\ .

-r_	 k':ts -efu @_ sf] k[i7 !!@ / !!# df ePsf ul0ftLo ;d:of xn ug{'xf];\ .

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ ;fwf/0f oGqsf] ;fdfGo hfgsf/L;lxt pQf]nssf] ;DaGwdf lj:t[t hfgsf/L 
lbg' xf]  . l;sf?df ;fwf/0f oGq / pQf]nssf] cjwf/0ff cem alnof] / lr/:yfoL agfpg dfly pNn]v ePsf afx]ssf 
yk lj|mofsnfkdf u/fpg'xf];\ .  gofF gofF  ul0ftLo ;d:of lbO{ x/]s l;sf?nfO{ xn ug{ nufpg'xf];\ . l;sf?n] u/]sf] 
sfdsf] d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .

#=	 ljifo If]q 
an / rfn -;fwf/0f oGq / pQf]ns_     

$=	l;sfO pknlAw 
-s_	 ;fwf/0f oGqsf] kl/efiff  lbg / ltgsf] k|sf/ klxrfg ug{  
-v_	 pQf]nssf] kl/efiff  / l;¢fGt lbFb} o;sf k|sf/ atfpg 
-u_	 ljleGg 3/fo;L ;fdfg x]/L ltgdf Okmf]6{, nf]8 / kmnj|mdsf] cjl:ylt x]/L pQf]ns] >]0fL klxrfg ug{ 
-3_	 oflGqs kmfObf, ult cg'kft / sfo{Ifdtfsf] kl/efiff / ;"q atfpg  / ul0ftLo ;d:ofx¿ xn ug{ 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M
-s_	 ;fwf/0f oGq eg]sf] s] xf] < o;sf k|sf/ n]Vg'xf];\ . 
-v_	 pQf]ns eGgfn] s] a'‰g'x'G5 < oL slt k|sf/sf x'G5g\ n]Vg'xf];\ .
-u_	 oflGqs kmfObf, ult cg'kft / sfo{Ifdtfsf] kl/efiff / ;"q n]Vg'xf];\ . 
-3_	 km/s n]Vg'xf];\ M
	 -c_ oflGqs kmfObf / ult cg'kft       -cf_ nfut sfo{ / pTkflbt sfo{
-ª_	 lbPsf ul0ftLo ;d:of xn ug'{xf];\ M
	 -c_	 s'g} pQf]ns kmnj|mdaf6 5m 6f9f 500 N sf] Okmf]6{ nufOPsf] 5 eg] o;n] kmnj|mdfaf6  2m k/ 

slt nf]8 p7fpF5 < 
	 -cf_	s'g} pQf]ns kmnj|mddf  nufPsf] 1000N sf] Okmf]6{n]  5000N nf]8 ;Gt'ng u/]]sf] 5 . olb Okmf]6{ 

b'/L / nf]8b'/L j|mdzM 0.5m  / 3m eP oflGqs kmfObf, ult cg'kft, nfut sfo{, pTkflbt sfo{ / 
sfo{Ifdtf lgsfNg'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
vrfk (Pressure) M  j:t'df an k|of]u ubf{ k}bf x'g] rfk an nfu]sf] If]qkmndf e/ k5{ . If]qkmn a9L eP rfk sd k5{ / If]qkmn sd 
eP rfk a9L k5{ . oxL sf/0f sRrL af6fdf k]lG;n lxn nufPsL dlxnfsf] s's{'Rrf wl:;G5 t/ km/flsnf] ;f]n ePsf] h'Qf wl:;Fb}g . 
k|ltPsfO If]qkmdf kg{ hfg] annfO{ g} rfk elgG5 . olb nufPsf] an a/fa/ F,  an nfu]]sf] If]qkmn a/fa/ A  / rfk a/fa/ P 5 eg] 

rfksf] kl/efiffcg';f/, rfk (P) Ö an
If]qkmn

  Ö Force
Area  Ö  F

A   Tab garne sf] PsfO Go'6g / If]qkmnsf] PsfO ju{ld6/ ePsfn] 

rfksf] PsfO Go'6g k|ltju{ld6/  (N/m2 ) x'G5 . o;nfO{ kf:sn (Pa) klg elgG5 . Ps Go'6g ann] Ps ju{ld6/ If]qkmndf lbg] rfk 
a/fa/ Ps kf:sn x'G5 . 

ul0ftLo ;d:of pbfx/0f ! M s'g} j:t'sf] lk08 200kg / hldgdf 9fs]sf] If]qkmn 0.50 ju{ld6/ 5 eg] To; j:t'n] hldgdf slt 
rfk lbG5  <

oxfF j:t'sf] lk08 (m) Ö 200kg  j:t'sf] lkFwsf] If]qkmn (A) Ö 0.50 m2 rfk (P) Ö ?

xfdLnfO{ yfxf 5, P =  F
A  Ö mxg

A  Ö 
200x9.8

0.5  = 3920 Pa

rfksf] pkof]lutf M  xltof/x¿ -h:t} M  v's'/L, aGr/f]_ wfl/nf] kbf{ wf/sf] If]qkmn sd eO{ a9L rfk k5{ / bfp/f, sf7 cflb sf6\g 
;lhnf] x'G5 . a9L ef/L af]Sg] 6«sdf a9L rSsf nufP/ 6«sn] hldgdf 6]Sg] If]qkmn a9fOPsf] x'G5 . o;n] ubf{ af6fdf sd rfk kf/]/ 
af6f] lau|gaf6 hf]luG5 . 6«ofS6/sf] kfª\u|f km/flsnf] x'g] ePsfn] o;n] af6fdf sd rfk lbG5 / lxnf] df6fdf klg of] efl;Fb}g . xnf]sf] 
kmfnL wfl/nf] ePsfn] a9L rfk lbG5 / hldg hf]Tg ;lhnf] k5{ . sf7df a9L rfk lbP/ lsnf ;lhn} 3';f];\ eGg] p2]Zon]  lsnfsf] 6'Kkf] 
ltvf] agfOPsf] x'G5 .

t/n kbfy{df rfk M s'g} efF8fdf t/n kbfy{ /fVbf o;n] rf}/}lt/ rfk lbPsf] x'G5 . t/n j:t'n] efF8fdf lbg] rfk t/nsf] ulx/fO, t/nsf] 3gTj 
/ u'?Tjk|j]udf e/ k5{ .  lrqdf /x]sf] efF8fdf t/nsf] ulx/fO h 5 . efF8fsf lkFwsf] If]qkmn A / t/nsf] 3gTj d 5 . rfksf] kl/efiffcg';f/

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

lkFwsf] ;txsf] If]qkmn
 Ö 

lk08 × u'?Tj k|j]u
If]qkmn

 Ö 
cfotg × 3gTj × u''?Tj k|j]u 

If]qkmn
 Ö 

If]qkmn × prfO × 3gTj × u''?Tj k|j]u 
If]qkmn

	 = A × h × d × g
A   = h × d × g

of] ;"q k|of]u u/L t/nsf] rfk;DaGwL ul0ftLo ;d:of xn ug{ ;lsG5 . b}lgs hLjgdf t/nn] lbg] rfknfO{ b[li6ut u/L y'k|} sfd ul/Psf] 
x'G5 . ulx/f] afFwdf kfgLsf] rfk vKg afSnf] lkFw agfOPsf] x'G5 . kf/f] /fVg] af]tnsf] lkFw afSnf] x'G5 . 3/df kfgL /fVg] 6\ofª\sL ;a}eGbf 
cUnf] 7fpFdf /flvG5 . 3/df dflyNnf] tnfdf eGbf tNnf] tnfsf] wf/faf6 a9L kfgL lg:sG5 . ulx/f] ;d'b|df kf}l8g] uf]tfvf]/n] alnof] 
l:jd ;'6 nufpF5g\ . 

ul0ftLo ;d:of pbfx/0f @ M kfgLsf] 3gTj 1000 kg/m3 5 . olb s'g} kfgL 6\ofª\sLsf] ulx/fO 3m 5 eg] kfgL el/Psf] cj:yfdf  
6\ofÍLsf] lk+wdf kfgLn] slt rfk lbG5 <

oxfF, kfgLsf] ulx/fO  (h) = 3m   kfgLsf] 3gTj = 1000 kg/m3  u'?Tj k|j]u = 9.8 m/s2 rfk (P) = ?
xfdLnfO{ yfxf 5,  P= hdg = 3 × 1000 × 9.8  = 29400 Pa   
jfo'd08nLo rfk (Atmospheric pressure) M k[YjLnfO{ ;a}lt/af6 xfjfsf] txn] 9fs]sf] 5 . xfjfsf] tf}n x'g] ePsfn] jfo'd08ndf 
/x]sf] xfjfn] k[YjLdf rfk lbG5 . oxL rfknfO{ jfo'd08nLo rfk elgG5 . ;d'b| ;txdf jfo'd08nLo rfk 105 milaune kf:sn jf 760 
mmHg x'G5 . o;nfO{ Ps P6\dl:kmo/ klg elgG5 . jfo'd08nLo rfk gfKg ljleGg pks/0f k|of]u x'G5g\ .

-s_ Aof/f]ld6/ M jfo'd0nLo rfk gfKg k|of]u x'g] oGqnfO{ Aof/f]ld6/ elgG5 . kf/f]o'St Aof/f]ld6/ agfpFbf Psflt/ d'v aGb ePsf]  1 ld6/ nfdf] 
sfFrsf] gnLdf kf/f] e/]/ kf/f] /flvPsf] efF8fdf 3f]K6\ofOG5 . o;f] ubf{ gnLsf kf/f] s]xL tn cfP/ z"Go l;h{gf x'G5 . o; :yfgnfO{ 6f]l/;]lnog 
Eofs'd elgG5 .  jfo'd08ndf xfjfsf] rfk sd jf a];L x'Fbf gnLdf /x]sf kf/f] tndfly u5{ / ToxL kf/f]sf ;txsf] cfwf/df gnLdf /x]sf] 
cª\s x]/L jfo'd08nsf] rfk kQf nufOG5 . t/n k|of]u gePsf] Aof/f]ld6/ klg k|of]udf NofOPsf] kfOG5 . o;nfO{ Pg]¥jfO8 Aof/f]ld6/ elgG5 . 

-v_ Dofgf]ld6/ jf k|];/ uh M t/n jf Uof;sf] rfk dfkg ug]{ oGqnfO{ Dofgf]ld6/ jf k|];/ uh elgG5 . o' 6\o'a Dofgf]ld6/df o' cfsf/sf] 
gnLdf kf/f] /flvPsf] x'G5 . o;sf] b'a} gnLdf kf/f]sf] ;tx a/fa/ x'G5 . ha oL b'O{{dWo] Pp6f gnLdf /x]sf]  t/n jf Uof;sf] rfk k5{ 
csf]{ gnLlt/ kf/f]sf ;tx a9\5 . b'O{{ gnLdf ePsf] kf/f]sf ;txsf] leGgtfn] t/nsf] rfk b]vfpF5 .

ST rfk / o;sf] dfkg @ 
306f

sf8{ g+= %*

tx #
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@=	 l;sfO lj|mofsnfk   
-s_	 k|To]s l;sf?nfO{ Pp6f :ofp, d]jf jf gf;kftLsf] kmn lnP/ To;nfO{ plt g} an nufP/ Pp6f l;of] / Pp6f 

gtf;]sf] -gofF_ k]lG;nn] 3f]Rg nufpg'xf];\ . tLdWo] s'g ;lhn} kmndf 3':of] < o:tf] lsg ePsf] xf]nf < 
l;sf?lar 5nkmn u/fO{ lgisif{ lgsfNg'xf];\ .

-v_	 Pp6f ldg/n af6/sf] af]6n lng'xf];\ . To;df a/fa/ ;fOhsf Kjfn tn / dfly agfpg'xf];\ . To; KjfnnfO{ 
cf}Fnfn] 6fn]/ af]tndf kfgL eg'{xf];\ . ca xft x6fpg'xf];\ . s] x'G5 < b'a} Kjfnaf6 kfgL aflx/ lg:sG5 . 
dflyNnf] Kjfnaf6 eGbf tNnf] Kjfnaf6 lg:s]sf] kfgL 6f9f;Dd k'U5 . o:tf] lsg ePsf] xf]nf, l;sf?lar 
5nkmn u/fO{ lgisif{ lgsfNg'xf];\ . 

-u_	 l;sf?nfO{ lnP/ l;sfOs]Gb| glhs}sf] lj1fg k|of]uzfnf jf hnjfo' s]Gb|df hfg'eO{ ToxfF /x]sf] Aof/f]dl6/ 
cWoog u/L jfo'd08nLo rfk dfkgsf] tl/sf cEof; ug{ nufpg'xf];\ .

-3_	 lj1fg-efu @_ sf] k[i7 !@# sf] k|Zg g+= % df /x]sf ;a} ul0ftLo ;d:of xn ug''{xf];\ .

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ rfk;DaGwL hfgsf/L lbg' xf]  . l;sf?df rfk, jfo'd08nLo rfk / t/nn] lbg] 
rfksf] cjwf/0ff  ljsf; u/fpg'xf];\ . dfly pNn]v ePsf afx]ssf yk lj|mofsnfk klg u/fpg'xf];\ .  gofF gofF  
u0lftLo ;d:of lbO{ x/]s l;sf?nfO{ xn ug{ nufpg'xf];\ . l;sf?n] u/]sf] sfdsf] d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .

#=	 ljifo If]q 
an / rfn -rfk / o;sf] pkof]lutf_     

$=	l;sfO pknlAw 
-s_	 rfksf] kl/efiff  lbg / To;sf] PsfO atfpg  
-v_	 t/n kbfy{sf rfk lgsfNg] ul0ftLo ;"q -lgsfNg_  
-u_	 jfo'd08nLo rfksf] kl/efiff lbg / pks/0f k|of]u u/L To;sf] dfkg ug{ 
-3_	 cfjZos ;"q k|of]u u/L rfk;DaGwL ul0ftLo ;d:of xn ug{ 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M
-s_	 rfk eg]sf] s] xf] < b}lgs hLjgdf rfksf] pkof]lutf  n]Vg'xf];\ . 
-v_	 t/n kbfy{sf] rfk lgsfNg] ;dLs/0f l8/fOe ug'{xf];\ / t/n kbfy{n] lbg] rfksf b}lgs pkof]lutf n]Vg'xf];\ .
-u_	 jfo'd08nLo rfk eg]sf] s] xf] < o;sf] dfkg s;/L x'G5 <
-ª_	 lbPsf ul0ftLo ;d:of xn ug'{xf];\ M

-c_	 9'ª\ufsf] lk08 500kg / 9'ª\ufn] 9fs]sf] If]qkmn 1.5 ju{ld6/ 5 eg] 9'ª\ufn] hldgdf slt rfk 
lbG5 xf]nf <

-cf_	 kfgLsf] 3gTj 1000 kg /m3 5 . olb s'g} kfgL 6\ofªsLsf] ulx/fO 5m 5 eg] o;n] lkFwdf slt 
rfk lbG5 <

d

58.1 kfgL el/Psf] 6\ofª 58.2 kf/f] Aof/f]ld6/ 58.3 Pg]¥jfO8 Aof/f]dl6/ 58.4 Dofgf]ld6/ 



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
o; sf8{sf ljifoj:t' sfo{ / ;fdYo{ x'g\ .

sfo{ (work) M s'g} j:t'df an nufP/ To;sf] :yfgfGt/0f x'G5 eg] ToxfF sfo{ ePsf] 7x5{ . an nufP/ klg j:t'sf] 
:yfgfGt/0f x'Fb}g eg] ToxfF sfo{ ePsf] 7xb}{g . t;y{ s'g} j:t'df an nufP/ To;sf] :yfgfGt/0f ug'{nfO{ g} sfo{ elgG5 . 

sfo{ kl/efiffcg';f/  sfo{ a/fa/ nufOPsf] an / an nufpFbf j:t'sf] :yfgfGt/0f ePsf] b'/Lsf] u'0fgkmn x'G5 .

   t;y{ sfo{ (Work) Ö an (Force) × :yfgfGt/sf] b'/L (displacement)
         W =  f × d
ansf] PsfO Go'6g (N) xf] / :yfgfGt/0fsf] PsfO ld6/ (m) xf] . o;}n] sfo{sf] PsfO Go'6gld6/ (N.m) cyf{t\\ h'n (J) xf] . 
s'g} j:t'df  1N an nufP/  1m  b'/L kf/ ubf{ x'g hfg] sfo{ a/f/a Ps 1 h'n (J) x'G5 . sfo{ b'O{{ vfnsf x'G5g\M 3if{0f lj?¢sf] 
sfo{ /  u'?Tj an lj?¢sf] sfo{ . j:t'nfO{ l3;fbf{ jf u'8fpFbf 3if{0flj?¢ sfo{ x'G5 . hldgdf lxF8\g', ;fOsn rnfpg', 7]nf 
ws]Ng', sf7 lrNofpg' 3if{0f lj?¢sf sfo{ x'g\ . s'g} j:t'nfO{ k[YjLsf] u'?Tjansf] ljk/Lt dfly prfNg' jf tfGg'nfO{ u'?Tj an 
lj?¢sf] sfo{ elgG5 . psfnf] r9\g', Ogf/af6 kfgL lemSg', cfsfzlt/ 9'ª\uf kmfNg' u'?Tj anlj?¢sf] sfo{ x'g\ .

ul0ftLo ;d:of pbfx/0f ! M  s'g} 9'ª\ufnfO{  20N an nufP/ hldgdf 6m ld6/ 6f9f;Dd tflgof] eg] sfo{ slt x'G5 < of] 
s:tf] k|sf/sf] sfo{ xf] <

oxfF,  sfo{  (W) Ö  < 	 an (F) Ö 20N		 b'/L  (d) Ö 6m
        ;"qcg';f/,  W =  f × d = 20 N × 6m = 120 J
        oxfF sfo{ a/fa/ 120 J  x'5 . of] 3if{0f lj?¢sf] sfo{ xf] .

;fdYo{  (Power) M s'g} Pp6} cyf{t\\ a/fa/ sfd nufpFbf s'g} JolStn] l56f] sfd ;DkGg ug{ ;S5g\ eg] s'g}nfO{ Tolt g} sfd 
ug{ a9L ;do nfU5 . cyf{t\\ sfd ug]{ b/ km/s x'G5  . sfo{ ug]{ b/nfO{ g} ;fdYo{ elgG5 . ;fdYo{sf] kl/efiffcg';f/,

;fdYo{ (P) Ö sfo{
;do

 Ö  Work
Time  Ö  W

t    	

sfo{sf] PsfO h'n (J ) / ;odsf] PsfO ;]s]G8 (s ) ePsfn] ;fdYo{sf] PsfO h'n k|lt ;]s]G8  (J/s )x'G5 . o;nfO{ jf6 
(watt) elgG5 . To;}n] 1 ;s]G8df 1  h'n sfo{ ug]{ oGqsf] ;fdYo{ a/fa/ 1 jf6 x'G5 . ;fdYo{nfO{ cGo PsfOdf klg JoSt 
ug{ ;lsG5 .  Ps x;{kfj/ ( 1 hp ) a/fa/ 746 jf6 x'G5 . Ps lsnf]jf6  (1KW) a/fa/ 1000 W  x'G5 eg] Ps d]ufjf6  
(1MW) a/fa/ 1000000 W  x'G5 .  

ul0ftLo ;d:of pbfx/0f @ M s'g} oGqn] 1 ldg]6df 300 h'n sfo{ u5{ eg] oGqsf] ;fdYo{ slt xf]nf < 

oxfF  sfo{  (w)Ö 300 J   ;do  (t) Ö  1 minute = 1 × 60 = 60 Second      ;fdYo{  (P)Ö ?

xfdLnfO{ yfxf 5, P =  W
t   Ö 300

60  Ö  5 W
      oxfF ;fdYo{ a/fa/  5 W  x'G5 .

ul0ftLo ;d:of pbfx/0f # M  s'g} 9'ª\ufsf] lk08 60 kg 5  eg] To; 9'ª\ufnfO{ hldgaf6 2 ldg]6df  5m ld6/ dfly nluof] 
eg]  ;fdYo{ slt x'G5 <

oxfF,  lk08 (m)  Ö 60 kg b'/L  (d)Ö 5m   an ;do (t) Ö 2 minutes = 2x60 = 120 Second ;fdfYo{  (P) Ö ?

xfdLnfO{ yfxf 5, P =  W
t  Ö F × d

t  Ö m × g × d
t  Ö 60 × 9.8 × 5

120  Ö 2940
120  Ö 24.5 w

	 oxfF ;fdYo{ a/fa/   24.5W  x'G5 .

ST sfo{ / ;fdYo{+ !=% 
306f

sf8{ g+= %(

tx #
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@=	 l;sfO lj|mofsnfk   
-s_	 cfˆgf] l;sfO s]Gb|sf] leQf jf s]Gb| jl/kl/ /x]sf] w]/} 7'nf] 9'ª\ufnfO{  ws]Ng nufpg'xf];\ .  leQf jf 9'ª\uf 

;b}{g . oxfF an t nfUof] t/ l;sf?n] nufPsf] ann] leQf jf 9'ª\uf ;b}{g . ca Pp6f ;fgf] 9'ª\ufnfO{ ws]Ng 
nufpg'x];\ . 9'ª\uf klxn]sf :yfgaf6 ;/]/ k/ k'U5 cyf{t\\ 9'ª\ufn] b'/L kf/ u5{ .  klxnf] 36gfdf ansf] 
:yfgfGt/0f x'Fb}g To;}n] sfo{ ePsf] x'Fb}g t/ bf];|f] 36gfdf ansf] :yfgfGt/0f x'G5 / sfo{ ePsf] 7x5{ .  o:t} 
c¿ pbfx/0f lbP/ sfo{ ePsf] / gx'g] cj:yfsf] cEof; u/fpg'xf];\ .

-v_	 Pp6f sf7sf] AnsnfO{ sdfgL t/fh'df wfufn] afFWg nufpg'xf];\ . ca AnsnfO{ 6]an dffly /fv]/ la:tf/} 
6]a'nsf] csf]{ 5]p;Dd tfGg nufpg'xf];\ . o; cj:yfdf  l;sf?nfO{ sdfgL t/fh'n] b]vfPsf] cª\s l6kf]6 
ug{ nufpg'xf];\ . of] Ans tfGg nufPsf] an x'G5 . ca Ansn] kf/ u/]sf] b'/L gfKg nufpg'xf];\ . an / b'/L 
u'0fg u/]/ sfo{ lgsfNg nufpg'xf];\ .

-u_	 b'O{{ hgf l;sf?nfO{ kfnf] kfnf] v]n d}bfgdf bf}l8g nufpg'xf];\  / Ps 5]paf6 csf]{ 5]p;Dd k'Ug nfu]sf] 
;do gf]6 ug{ nufpg'xf];\ . ca b'a} l;sf?sf] lk08 gfKg'xf];\ / dflysf] ;"q k|of]u u/L l;sf?nfO{ lx;fa 
lgsfNg nufpg'xf];\ .  tLdWo] s;sf] ;fdYo{ a9L 5, kQf nufpg nufpg'xf];\ . 

-3_	 kfFr hgf l;sf?nfO{ kfnf] kfnf] Ogf/af6 kfFr aflN6g kfgL lems]/ 8«ddf eg{ nufpg'xf];\ . x/]sn] ;f] sfd 
ug{ nufPsf] ;do gf]6 ug{ u/fpg'xf];\ . o; 36gfdf ;a} l;sf?n] u/]sf] sfo{ a/fa/ x'G5 . t;y{ 8«ddf kfgL 
eg]{ sfd h'g l;sf?n] l56f] u5{, p;}sf] ;fdYo{ a9L x'G5 . kfgLsf] tf}n / Ogf/leqsf] kfgLsf ulx/fO gfk]/  
sfo{ kQf nufpg nufpg'xf];\ / x/]sn] ;f] sfdsf nflu nufPsf] ;do gfk]/ dflysf] ;"q k|of]u u/L ;a}nfO{ 
cfcfˆgf] ;fdYo{ lgsfNg nufpg'xf];\ . To;kkl5 Pscsf{sf] ;fdYo{ t'ngf ug{ nufpg'xf];\ .

-3_	 sfo{ / ;fdYo{;Fu ;DalGwt ul0ftLo ;d:of lbP/ xn ug{ cEof; u/fpg'xf];\ .

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ sfo{ / ;fdYo{;DaGwL hfgsf/L lbg' xf]  . l;sf?df sfo{, ;fdYo{;DaGwL ug{ 
cjwf/0ff ljsf; ug{ yk lj|mofsnfkdf ;+nUg u/fpg'xf];\ . gofF gofF ul0ftLo ;d:of lbO{ x/]s l;sf?nfO{ xn ug{ 
nufpg'xf];\ . l;sf?n] u/]sf] sfdsf] d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .

#=	 ljifo If]q 
b}lgs hLjgdf zlSt-sfo{ / ;fdYo{_     

$=	l;sfO pknlAw 
-s_	 sfo{sf] kl/efiff, ;"q / PsfO atfpg  
-v_	 ;fdYo{sf] kl/efiff, ;"q / PsfO atfpg 
-u_	 cfjZos ;"q k|of]u u/L sfo{ / ;fdYo{;DaGwL ul0ftLo ;d:ofx¿ xn ug{ 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M
-s_	 sfo{ eg]sf] s] xf] < sfo{ slt k|sf/sf x'G5g\ n]vL x/]ssf] b'O{{cf]6f pbfx/0f n]Vg'xf];\ . 
-v_	 ;fdYo{ eGgfn] s] a'lemG5 < ;fdYo{ lgsfNg] ;"q n]vL ;fdYo{sf] PsfO klg n]Vg'xf];\ .
-u_	 sfo{ / ;fdYo{df km/s n]Vg'xf];\ M
-3_	 lbPsf ul0ftLo ;d:of xn ug'{xf];\ M

  -c_	s'g} 50 Kg sf] ef/LnfO{ 10m dfly p7fpFbf slt sfo{ x'G5 < 
  -cf_	Pp6f d]l;gn] 10m dfly /x]sf] 6\ofª\sLdf 1000 kg kfgL eg{ 5 ldg]6 nufpF5  eg] d]l;gsf] ;fdYo{ 

slt xf]nf <



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
o; sf8{df xfdL zlSt / o;sf :j¿kaf/] l;Sb} 5f}F .
zlSt (Energy) M xfdL b}lgs hLjgdf w]/} sfd u5f}F+ . tL sfdsf nflu rflxg] zlSt xfdLnfO{ vfgfaf6 k|fKt x'G5  . df]6/ 
OGwgaf6 k|fKt zlStn] u'8\5 . ljB'tLo pks/0f ljB't\ zlStn] rN5 . s'g} klg pks/0fnfO{ sfd ug{ zlSt rflxG5 . sfd 
ug{{ ;Sg] IfdtfnfO{ g} zlSt elgG5 . zlStsf ljleGg ¿k x'G5g\ . oflGqs zlSt, /f;folgs zlSt, tfk zlSt, Wjlg zlSt, 
r'DssLo zlSt, k|sfz zlSt, ljB't\\ zlSt, kf/df0fljs zlSt cflb zlStsf ¿k x'g\ . zlQmsf] PsfO h'n-J_ xf] .
oflGqs zlSt (Mechanical Energy) M s'g} j:t'sf] rfn jf l:ylt kl/jt{gsf sf/0f pTkGg x'g] zlStnfO{ oflGqs zlSt 
elgG5 . oflGqs zlSt klg b'O{{ k|sf/sf x'G5g\ M l:ylt zlSt / ult zlSt 
-s_ l:ylt zlSt (Potential Energy) M s'g} j:t'df To;sf] :yfg jf l:ylt kl/jt{gsf sf/0f ;l~rt x'g] zlStnfO{ l:ylt 
zlSt elgG5 . tlGsPsf] u'n]nL, tlGsPsf]  wg'if, cUnf] 7fpFdf /flvPsf] 9'ª\uf, kf]v/Ldf hDdf ul/Psf] kfgL, km'6an lxsf{pg 
prflnPsf] v'§f cflbdf l:ylt zlSt x'G5 . l:ylt zlSt tLg s'/fdf e/ k5{ M j:t'sf] lk08, j:t'sf] prfO / u'?Tj k|j]u . s'g} 
j:t' /x]sf] :yfgsf] prfO a9]df j:t'df ;l~rt x'g] l:ylt zlSt a9\5 . Pp6f 9'ª\ufnfO{ 2m prfOdf /fVbf eGbf 3m prfOdf 
/fVbf To;df l:ylt zlSt a9L ;l~rt x'G5 . sd lk08 ePsf] j:t'eGbf a9L lk08 ePsf] j:t'df l:ylt zlSt a9L ;l~rt 
ePsf] x'G5 . ;dfg prfOdf /x]sf ;fgf] / 7'nf] 9'ª\ufdWo] 7'nf]df l:ylt zlSt a9L x'G5 . u'?Tj k|j]u a9\bf l:ylt zlSt klg 
a9\5 . j:t'df ;l~rt x'g] l:ylt zlSt  o;sf] lk08, /x]sf] :yfgsf] prfO / u'?Tjk|j]usf] u'0fkmn;Fu a/fa/ x'G5 .
  	 l:ylt zlSt Ö j:t'sf] lk08 × prfO × u'?Tj k|j]u 
	 PE =  m × g × h 
ul0ftLo ;d:of pbfx/0f ! M 5m prfOdf /x]sf] 10 kg sf] 9'ª\ufdf l:ylt zlSt slt x'G5 <
oxfF prfO (h) = 5m   lk08 (m)= 10 kg  l:ylt zlSt  (PE) = ?
 xfdLnfO{ yfxf 5, PE =  m × g × h = 10 × 9.8 × 5 =  490 J
ult zlSt (Kinetic Energy) M j:t'df ePsf] rfnsf sf/0faf6 pTkGg x'g] zlStnfO{ ultzlSt elgG5 . u'l8/x]sf] df]6/, 
wg'ifaf6 5f]l8Psf] af0f, au]sf] kfgL, ?vaf6 vl;/x]sf] kmn, pl8/x]sf] r/f], alx/x]sf] xfjf cflbdf ultzlSt x'G5 . j:t'df k}bf 
x'g] ultzlSt j:t'sf] lk08 / ultdf e/k5{ . 

   t;y{ ult zlSt Ö 1
2  × lk08 × ult 2 		 KE  =  1

2   × m × v2   
ul0ftLo ;d:of pbfx/0f @ M s'g} aGb'saf6  50m/s ultdf 5'6]sf]   40 u|fdsf] uf]lndf slt ult zlSt x'G5 <

oxfF uf]lnsf] lk08 (m) = 40 g = 40
1000  = 0.04 kg,  uf]lnsf] ult (v) = 50m/s, ult zlSt  (KE) = ?

xfdLnfO{ yfxf 5, KE  = 1
2  × m × v2 = 1

2  × 0.04 kg × 502 = 50 J     
zlStsf] ¿kfGt/0f  (Transformation of Energy) M zlSt  Ps¿kaf6 csf]{ ¿kdf hfg'nfO{ g} zlStsf] ¿kfGt/0f 
elgG5 . kf]v/Lsf] kfgLdf l:ylt zlSt x'G5 . of] kfgLnfO{ aufOlbof] eg] kfgLdf /x]sf] l:ylt zlSt ult zlStdf ¿kfGt/0f x'G5 . 
jf:tjdf zlSt g t pTkGg x'G5, g t ljgfz g} x'G5  t/ of] Ps¿kaf6 csf]{ ¿kdf ¿kfGt/0f x'G5 . o;nfO{ g} zlSt ;+/If0fsf] 
l;¢fGt  (law of conservation of energy) elgG5 . xfdL cfjZostfcg';f/ pko'St pks/0f k|of]u u/L Pp6f zlStnfO{ 
csf]{ zlStdf ¿kfGt/0f ug{ ;S5f}F . tnsf s]xL pbfx/0fdf ePsf] zlStsf] ¿kfGt/0f x]/f}F  M
-s_	 ;f]nf/ Kofgnn] ;f}o{ zlStnfO{ ljB't\ zlStdf ¿kfGt/0f u5{ .
-v_	 6r{nfO6sf] lrdn] ljB't\ zlStnfO{ k|sfz zlStdf ¿kfGt/0f u5{ .
-u_	 hn ljB't\ lgsfNbf 8\ofdsf] kfgLdf l:ylt zlSt x'G5 . 8\ofdaf6 kfgL embf{ of] ult zlStdf ablnG5 . o;n] 6af{Og 3'dfpFbf klg  

ult zlSt g} x'G5 . ha 6af{Og 3'D5, tf/df ljB't\ zlSt k}bf x'G5 . Tof] ljB't\ zlSt 3/df k'u]/ lrddf k|sfz zlStdf ablnG5 . 

ST zlSt / o;sf] ¿kfGt/0f !=% 
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lzIff tyf dfgj ;|f]t ljsf; s]Gb|

@=	 l;sfO lj|mofsnfk   
-s_	 vfgf gvfO{ sfd ug{  lsg g;lsPsf] xfnf] <  k|]6«f]n jf l8h]n ;lsP kl5 uf8L lsg grn]sf] xf] < Aof6«L 

;lsPkl5 leQ] 38L lsg g3'd]sf] xf]nf <  h:tf k|Zg ub}{ zlStlagf s'g} klg sfd x'Fb}g eGg] wf/0ff ljsf; 
u/fpg'xf];\ . cyf{t\\ zlSt vr]{/ dfq sfo{ x'G5 eGg] s'/f l;sfpg'xf];\ .

-v_	 l;sf?nfO{ Pp6f es'G8f] hldgdf l:y/ /fVg nufpg'xf];\ / csf]{ es'G8fn] To;nfO{ lxsf{pg nufpg'xf];\ . 
l:y/ es'G8fdf s] x'G5, cjnf]sg ug{ eGg'xf];\ . l:y/ es'G8f] rfndf cfpF5 .  jf:tjdf  l;sf?n] lxsf{pg 
k|of]u u/]sf] es'G8fdf /x]sf] rfn zlSt l:y/ es'G8fdf ;/]sfn] l:y/ es'G8f] u'8]sf] xf] eGg] atfOlbg'xf];\ .  
Sof/]d af]8{df :6«fOs/n] lxsf{P/ l:y/ cj:yfdf /x]sf] uf]6LnfO{ rfn cj:yfdf nuL Kjfndf l5/fOG5 . 
o;a]nf l:y/ uf]6Ln] :6«fOs/af6 rfn zlSt kfpF5 / rfndf cfpF5 eGg] atfOlbg'xf];\ .  

-u_	 l;sf?nfO{ u'n]nL k|of]u u/]/ d6\ofª\u|f] xfGg nufpg'xf];\ . klxn] u'n]nLnfO{ sd tGsfP/ xfGg nufpg'xf];\ . 
bf];|f] k6s u'n]nLnfO{ a9L tGsfP/ xfGg nufpg'xf];\ . klxnf] k6seGbf bf];|f] k6s d6\ofª\u|f] lsg 6f9f k'u]sf] 
xf]nf < 5nkmn u/fO{ lgisif{ lgsfNg nufpg'xf];\ .

-3_	 6r{ nfO6, Aof6«Ljfnf /]l8of] b]vfP/ zlSt ¿kfGt/0fsf]  cj:yf a'emfOlbg'xf];\ . ;Dej ePglhs}sf] hn 
ljB't\ s]Gb|df nuL ToxfF x'g] zlSt ¿kfGt/0fsf] cj:yf ljZn]if0f u/L atfOlbg'xf];\ .

-3_	 l:ylt zlSt / ult zlSt;DaGwL ;DalGwt ul0ftLo ;d:of lbP/ xn ug{ cEof; u/fpg'xf];\ .

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ zlSt, o;sf k|sf/ / zlSt ¿kfGt/0f;DaGwL hfgsf/L lbg' xf]  . l;sf?df zlSt, 
o;sf k|sf/ / zlSt ¿kfGt/0f;DaGwL cjwf/0ff ljsf; ug{ pgLx¿nfO{ yk lj|mofsnfkdf ;+nUg u/fpg'xf];\ . gofF gofF 
ul0ftLo ;d:of lbO{ x/]s l;sf?nfO{ xn ug{ nufpg'xf];\ . l;sf?n] u/]sf] sfdsf] d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .

#=	 ljifo If]q 
b}lgs hLjgdf zlSt -zlStsf] ¿kfGt/0f_     

$=	l;sfO pknlAw 
-s_	 zlStsf] kl/efiff / PsfO atfpg  
-v_	 l:ylt / ult zlStsf] kl/efiff / pbfx/0f lbg  
-u_	 zlStsf] ¿kfGt/0fnfO{ kl/eflift ub}{ cfˆgf] jl/kl/ ePsf zlSt ¿kfGt/0fsf 36gf klxrfg ug{ 
-3_	 cfjZos ;"q k|of]u u/L l:ylt / ult zlSt;DaGwL ul0ftLo ;d:ofx¿ xn ug{ 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M
-s_	 zlSt  eg]sf] s] xf] < zlSt slt k|sf/sf x'G5g\ < gfd n]vL x/]ssf] Pp6f Pp6f pbfx/0f  n]Vg'xf];\ . 
-v_ zlStsf] ¿kfGt/0f eGgfn] s] a'lemG5 < zlSt ¿kfGt/0fsf s'g} b'O{{cf]6f pbfx/0f n]Vg'xf];\ .
-u_ zlSt ;+/If0fsf] l;¢fGt n]Vg'xf];\ .
-3_ l:ylt zlSt / ult zlStdf leGgtf n]Vg'xf];\ .
-3_ lbPsf ul0ftLo ;d:of xn ug'{xf];\ M

  -c_	s'g} aGb'saf6  200m/s ultdf xflgPsf] 20 g sf]  uf]lnsf ultzlSt slt x'G5 < 
  -cf_	Pp6f d]l;gn] 1000 kg sf] ef/LnfO{ 20 m dfly r9fof] eg] To;df slt zlSt ;l~rt x'G5 < Tof] 

s'g vfnsf] zlSt xf]] <



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
pmhf{sf] ;|f]t (Souces of Energy) M b}lgs hLjgsf w]/} sfddf xfdLnfO{ pmhf{sf] cfjZostf k5{ . Tof] pmhf{ xfdL 

ljleGg ;|f]tx¿af6 k|fKt u5f}{F . h'g j:t'af6 pmhf{ -zlSt_ k|fKt ug{ ;lsG5, tL j:t'nfO{ pmhf{sf ;|f]t elgG5 . ;"o{, k]6«f]lnod 

kbfy{, sf]Onf, uf]a/ Uof;, PnkL Uof;, bfp/f, ljB't\ cflb pmhf{sf ;|f]t x'g\ .  pmhf{sf ;|f]t b'O{{ k|sf/sf x'G5g\M cgjLs/0fLo 

/ gjLs/0fLo .  Ps k6s k|of]u ul/;s]kl5 5f]6f] cjlwdf k|s[ltdf km]l/ k|fKt ug{ g;lsg] l8h]n, k]6«f]n, PnkL Uof;, sf]Onf 

cflb cgjLs/0fLo pmhf{sf ;|f]t x'g\ eg] Psk6s k|of]u ePkl5 k|s[ltdf 5f]6f] ;dodf km]l/ pTkfbg x'g ;Sg] ljB't\, jfo' pmhf{, 

;f}o{ pmhf{, afof] Uof;, uf]a/ Uof; cflb gjLs/0fLo pmhf{sf ;|f]t x'g\ .

61.1 PnkL Uof; 61.2 d§Lt]n 61.3 ljB't\ 61.4 uf]a/ U;f;

j}slNks pmhf{  ( Alternative Energy) M lg/Gt/ k|of]u ub}{ hfFbf cgjLs/0fLo pmhf{sf ;|f]tsf ljZj e08f/ l/lQg]  / 

;+;f/df pmhf{ cefjsf] cj:yf lglDtg] x'G5 . of] cj:yfnfO{ pmhf{ ;ª\s6 (Energy crisi) elgG5 . ljZjdf pmhf{ ;ª\s6 

cfpg glbg xfdLn] pmhf{sf gofF vfnsf ;|f]tsf] ljsf; / k|of]u ug'{kg]{ x'G5 . cgjLs/0fLo pmhf{sf] vkt 36fpg / tL pmhf{nfO{ 

l/lQgaf6 hf]ufpgsf nflu k|of]udf cfpg] pmhf{sf ;|f]tnfO{ j}slNks pmhf{ elgG5 . g]kfndf hn ljB't\, jfo' pmhf{, ;f}o{  pmhf{,  

uf]a/ Uof;, afof] Uof; cflb j}slNks pmhf{sf] ¿kdf k|of]u eO/x]sf] 5g\ . oLafx]s afof]df;, lhof] yd{n, Hjf/ pmhf{, cf0fljs 

pmhf{ klg j}slNks pmhf{ x'g\ . 

g]kfnsf] xsdf j}slNks pmhf{sf] ¿kdf ;f}o{ pmhf{ / uf]a/ Uof;sf] k|of]u pko'St 5 . ufO{j:t'sf] dnd"q k|of]uaf6 lg:sg] 

Uof;nfO{ uf]a/ Uof; elgG5 . of] Uof; vfgf ksfpg k|of]u x'G5 .  u|fdL0f If]qdf kz'kfng ul/g] ePsfn] Uff]a/ Uof;sf] k|of]u ;xh 

/ pkof]uL x'G5 .  g]kfn ;/sf/n] uf]a/ Uof; / ;f}o{ pmhf{sf k|of]usf nflu ;xof]u ;d]t lbg] u/]sf] 5 . 

pmhf{sf] art ug]{ pkfo M pmhf{ ;ª\s6af6 aRg xfdLn] pmhf{sf] art ug{ ;Sg'k5{ .  g]kfnsf] xsdf pmhf{ ;ª\s6af6 aRg 

;f}o{  pmhf{sf] vkt a9fpg'k5{ . hn ljB't\ klg g]kfnsf nflu pmhf{sf] plrt ljsNk xf] . w]/} vf]nf gfnf ePsf] b]z g]kfndf 

hn ljB't\ pTkfbgsf] k|r"/ ;Defjgf 5 .  u|fdL0f If]qsf nflu ;:tf] / ;xh ljsNk uf]a/ Uof; xf] . eljiodf ljZjel/ cfpg 

;Sg] pmhf{ ;ª\s6af6 aFRg lgDglnlvt pkfo ckgfpg'k5{ M

-s_	 cgjLs/0fLo pmhf{sf ;f6f] gjLs/0fLo pmhf{sf ;|f]t k|of]udf Nofpg] 

-v_	 pmhf{sf] ldtJooL k|of]u ug]{ 

-u_	 pmhf{sf ;|f]tsf] lxkmfht / ;+/If0f ug]{ 

hLjfjz]if OGwg (Fossil Fuel) M k[YjLsf] w/ftnLo :j¿kdf 7'nf kl/jt{g x'Fbf jg:klt / ;d'b|L hLjsf] 7'nf] lx:;f k'l/g 

hfFbf nfvf}F jif{sf] cGt/fndf  clws tfk / rfksf] sf/0fn] /f;folgs kl/jt{g eO{ sf]Onf / vlgh t]n aGg k'U5g\ . o;/L oL 

OGwg hLjjfjz]ifaf6 aG5g\ . hLjfjz]ifaf6 aGg] OGwgnfO{ hLjfjz]if OGwg elgG5 .  oL OGwg k|of]u ug{ ;lhnf / nfebfoL 

5g\ . hLjfjz]if OGwgsf kmfObf / a]kmfObf lgDgadf]lhd 5g\ M

ST j}slNks pmhf{ @ 
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lzIff tyf dfgj ;|f]t ljsf; s]Gb|

@=	 l;sfO lj|mofsnfk   
-s_	 tkfO{F+sf] ufpF3/÷;x/df pmhf{sf] ¿kdf s] s] k|of]u x'G5g\ < 5/l5d]sdf cjnf]sg tyf ;f]wk'5 u/L pmhf{sf 

;|f]tsf] ;"rL agfpg'xf];\ . ;"rLdf /x]sf pmhf{sf] ;|f]tdWo] s'g gjLs/0fLo / s'g cgjLs/0fLo x'g\, tflnsf 
agfP/ 5'6\ofpg'xf];\ .

-v_	 ;+;f/el/ k|of]udf cfPsf pmhf{sf ;|f]tsf ;"rL agfpg'xf];\ . tL ;|f]tnfO{ k|of]u ub}{ hfFbf l/lQg] / gl/lQg] 
cfwf/df ;d"x 5'6\ofpg'xf];\ . cfkm"n] agfPsf] ;"rL l;sf? ;fyLx¿lar k|:t't u/L 5nkmn ug'{xf];\ .

-u_	 hLjfjz]if OGwg eg]sf s] x'g\ < ;fyLx¿df 5nkmn u/L lgisif{ lgsfNg'xf];\ . ;fy} hLjfjz]if OGwgsf kmfObf 
/ a]kmfObsf] ;"rL agfpg'xf];\ . cfkm"n] agfPsf] ;"rL l;sf? ;fyLx¿lar k|:t't u/L 5nkmn ug'{xf];\ .

-3_	 g]kfnsf] xsdf pko'St j}slNks pmhf{ s] s] x'g ;S5g\, 5nkmn u/L lgisif{ lgsfNg'xf];\ . 5nkmnsf lgisif{ 
k|ltj]bgsf] ¿kdf k|ToIf sIffsf] ;dodf  k|:t't ug'{xf];\ .

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ j}slNks pmhf{ / pmhf{ ;ª\s6;DaGwL hfgsf/L lbg' xf] . l;sf?df pmhf{ 
;ª\s6;DaGwL cjwf/0ff ljsf; u/fpg 5nkmn u/fpg'xf];\ . pmhf{sf j}slnks ;|f]tsf] pkof]usf] cj:yfaf/] vf]h 
ug{ nufpg'xf];\ . l;sf?n] u/]sf] sfdsf] d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .

#=	 ljifo If]q 
b}lgs hLjgdf zlSt-j}slNks pmhf{_     

$=	l;sfO pknlAw 
-s_	 j}slNks pmhf{sf]  kl/efiff / pbfx/0f atfpg  
-v_	 pmhf{ ;ª\s6sf] kl/efiff lbFb} o;sf sf/0f  / o;af6 aRg] pkfo atfpg  
-u_	 hLjfjz]if OGwgsf] kl/efiff / pbfx/0f lbO{ oL pmhf{sf kmfObf / a]kmfObf atfpg 
-3_	 pmhf{sf ;|f]tnfO{  gjLs/0fLo / cgjLs/0fLo ;|f]tdf 5'6\ofpg 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M
-s_	 j}slNks pmhf{ eg]sf] s] xf] < o;sf pbfx/0f  n]Vg'xf];\ . 
-v_	 hLjfjz]if OGwg eg]sf] s] xf] < o;sf kmfObf / a]kmfObf n]Vg'xf];\ .
-u_	 g]kfnsf nflu pko'St j}slNks pmhf{sf] ;|f]t  s] s] x'g\ < sf/0f;lxt n]Vg'xf];\ .
-3_	 pmhf{ ;ª\s6 eg]sf] s] xf] < pmhf{ ;ª\s6af6 aRg] pkfo n]Vg'xf];\ .

kmfObf a]kmfObf

!=	 oL OGwg 9'jfgL ug{ ;lhnf] x'G5 .

@=	ljleGg ;jf/L ;fwg / snsf/vfgf rnfpg k|of]u x'G5 .

#=	hLjfid OGwgaf6 /f]huf/L l;h{gf tyf cfo cfh{g 
ePsf] 5g\ .

!=	 o;sf] cTolws k|of]un] pmhf{ e08f/ l/lQg k'U5\g\ .

@=	of] OGwgn] jftfj/0fLo k|b"if0f a9fpF5 .

#=	o; OGwgn] dflg;df :jf:Yo ;d:of lgDtfpF5 .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
tn lbPsf b'O{{cf]6f syf k9\g'xf];\ M

-s_ yd{; ˆnf:s  ( Thermos flask) sf] syf M d]/f] gfd yd{; ˆnf:s xf] . d nfdf] ;do;Dd dleq /flvPsf] tftf] 

j:t'nfO{  tftf] / lr;f] j:t'nfO{ lr;f] /fVg] sfddf k|of]u x'G5' . d]/f] cfljisf/ ;/ h]D; b]jf/n] u/]sf x'g\ . dleq sfFraf6 

ag]sf] bf]xf]/f] leQf /x]sf] x'G5 . tL b'O{{cf]6f leQfsf] larsf] xfjf lemsL z"Go -Eofs'd_ u/fOPsf] x'G5 eg] d]/f] leQfsf] leqL 

;txdf rfFbL h:t} 6Nsg] hnk nufOPsf] x'G5 . d]/f] d'vdf s'rfns -ss{÷Knfl:6s_af6 ag]sf] lasf]{ nufOPsf] x'G5 . dleq 

/x]sf b'O{{ leQflardf Eofs'd x'Fbf ToxfF dfWod gePsf] cj:yf l;h{gf x'G5 . o;sf sf/0f ;~rfng /  ;+jfxg ljlwaf6 tfk 

;/]/ cfpg / hfg ;Sb}g . lasf]{ s'rfnsaf6 ag]sfn] o;n] klg ;~rfng k|lj|mofnfO{ /f]S5 . d]/f] leqL leQfdf /x]sf] 6Nsg] 

hnkn] dleqsf] tfknfO{ k/fjt{g u/L ljls/0f ljlwaf6 tfk cfpg / hfg  /f]S5 . o;/L  s'g} klg ljlwaf6 tfk aflx/ / leq 

cfpg hfg glbg] ePsfn] dleq nfdf] ;do;Dd tftf] jf lr;f] j:t'nfO{ h:tfsf] t:t} /fVg ;lsG5 . d lgs} pkof]uL efF8f] x'F . 

62.1 yd{; ˆnf:s 62.2 xl/t u[x

-v_ xl/tu[x  (Greenhouse) sf] syf M d]/f] gfd xl/tu[x xf] . d sfFraf6 ag]sf] la?jfsf] 3/ x'F . aflx/L jftfj/0fsf] eGbf 

Gofgf]kg sfod /fvL af]6la?jf x'sf{pg' d]/f] sfd xf] . ;"o{af6 lgl:sPsf ljls/0f dleq ;lhn} l55{\ t/ leqaf6 aflx/ lg:sg 

;Sb}gg\ . To;n] ubf{ dleqsf] tfkj|md a9\5 .  d}n] ;"o{sf] tfk lnP/ dleqsf] tfkj|md j[l¢ u/fpg] ePsfn] dleq lxpFb] ofddf 

avf{df nufOg] la?jf ;d]t pdfg{ / a9fpg ;lsG5 . To;}n] d}n] a]df};dL v]tLnfO{ k|f]T;fxg u/]sf] 5' .  cfw'lgs v]tLsf nflu 

d w]/} pkof]uL 5' . d]/f] ;xof]uaf6 dflg;n]  a]df};dL t/sf/L tyf km"n pTkfbg u5{g\ . dleq pTkfbg x'g]  t/sf/L tyf kmnkm"ndf 

sL/f / /f]usf] k|sf]k sd x'G5 . 

xl/tu[x k|efj (Greenhouse effect) M k[YjL cfkm}F Pp6f k|fs[lts xl/tu[x xf] . k[YjLsf] jfo'd08nn] xl/tu[xsf] sfd 

ug]{ ePsfn] k[YjLsf] ;txsf] tfkj|mddf Hofbf cbnabn x'g lbFb}g . o;n] ubf{ k[YjLsf] ;txdf lbgdf cTolws tftf] / /ftdf 

cTolws lr;f] x'g] cj:yf cfpFb}g .

cf}Bf]uLs/0fsf sf/0f jfo'd08ndf sfa{g 8fOcS;fO8, Snf]/f]ˆnf]/f] sfa{g, ldy]g, gfO6«; cS;fO8  xl/tu[x Uof;  cTolws 

dfqfdf ldl;Psf 5g\ . oL Uof;sf sf/0f k[YjLsf] cf};t tfkj|mddf j[l¢ eO/x]sf] 5 . jfo' k|b"if0fsf sf/0f k[YjLsf] cf};t 

tfkj|mddf x'g] j[l¢nfO{ xl/tu[x k|efj elgG5 . oxL k|efjsf sf/0f clxn] ljZjsf] tfkj|md j[l¢  eO/fv]sf] 5 . o;}nfO{  Unf]an 

jfld{ª klg elgG5 . k[YjLdf x'g] xl/tu[x k|efjsf c;/ lgDgfg';f/ /x]sf 5g\ M

-s_	 lxdgbL / lxdz[ª\vnf kUng] j|md tLj| x'G5 .

-v_	 jfo'd08nLo pi0ftf a9\b} hfG5 .

ST yd{; / xl/tu[xsf] sfo{ k|0ffnL @=% 
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sf8{ g+= ^@

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

@=	 l;sfO lj|mofsnfk   
-s_	 cleefjssf] cg'dlt lnP/ b'O{{cf]6f yd{; lng'xf];\ . klxnf] efF8fdf tftf] kbfy{ / bf];|f] efF8fdf lr;f] 

kbfy{ /fVg'xf];\ . s]xL 306fkl5 b'a} yd{;df /flvPsf] kbfy{ x]g'{xf];\ . s] tftf] / lr;f] kbfy{ p:t} cj:yfdf  
kfOP < o:tf] lsg ePsf] xf]nf, sf/0faf/] 5nkmn u/L lgisif{ n]Vg'xf];\ .

-v_	 cleefjssf] ;xof]udf Pp6f lju|]sf] yd{; lng'xf];\ . la:tf/} To;sf efux¿ 5'6\ofP/ To;sf] agfj6af/]df 
cWoog ug'{xf];\ / To;}sf cfwf/df yd{;sf] lrq n]vL gfds/0f ug'{xf];\ .  yd{;sf] sfo{k|0ffnLaf/] 5nkmn 
u/L k|ltj]bg n]Vg'xf];\ .

-u_	 cfˆgf] ufpF jf ;x/glhs}sf] s'g} jg:klt pBfg -af]6lgsn uf8]{g_df cleefjs;lxt hfg'xf];\ . ToxfF /x]sf 
xl/tu[xleq k;L cWoog ug'{xf];\ . xl/tu[xsf] sfo{ k|0ffnLaf/] ;DalGwt k|fljlwsaf6 hfgsf/L lng'xf];\ . 
k|fKt hfgsf/Lsf] l6kf]6 agfP/ k|ltj]bg tof/ ug'{xf];\ / cleefjsnfO{ ;'gfpg'xf];\ .  k|ToIf sIffsf] a]nf ;f] 
k|ltj]bg ;xhstf{;dIf k]; ug'{xf];\ .

-3_	 Pp6f sfFrsf] ;fgf] afs;nfO{ 3f]K6f] kf/]/ 3fddf /fVg'xf];\ / To; afs;n] 5f]k]/ Pp6f k|of]uzfnf ydf]{ld6/ 
/fVg'xf];\ . o;}u/L To;eGbf aflx/ klg To:t} ydf]{ld6/ /fVg'xf];\ . ca s]xL a]/ Tolts} 5f]8]/ b'a} ydf]{ld6/n] 
b]vfPsf] cª\s k9\g'xf];\ . s] b'a}n] a/fa/ tfkj|md b]vfPsf 5g\ < 5|}gg\ eg] lsg o:tf] ePsf] xf]nf < 5nkmn 
u/L lgisif{ n]Vg'xf];\ .

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ yd{; ̂ nf:s / xl/tu[x;DaGwL hfgsf/L lbg' xf] . l;sf?nfO{ yd{; / xl/tu[x;DaGwL 
yk >Job[Zo ;fdu|L cWoog ug{ nufpg'xf];\ . l;sf?n] u/]sf] sfdsf] d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .

#=	 ljifo If]q 
b}lgs hLjgdf zlSt -yd{; / xl/tu[xsf] sfo{ k|0ffnL_     

$=	l;sfO pknlAw 
-s_	 yd{;sf] kl/efiff eGg /  sfo{ atfpg   
-v_	 yd{;sf] lrq sf]/L ljleGg efusf] gfds/0f ug{  / agf]6af/] atfpg  
-u_	 xl/tu[xsf] kl/efiff, agfj6 / sfo{ l;¢fGt atfpg 
-3_	 k[YjLsf] xl/tu[x k|efjsf sf/0f b]vf kg]{ c;/x¿sf] ;"rL agfpg 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M
-s_	 yd{; eg]sf] s] xf] < o;sf] agfj6af/] 5f]6s/Ldf  n]Vg'xf];\ . 
-v_	 yd{;n] s;/L sfd u5{, n]Vg'xf];\ .
-u_	 xl/tu[x eg]sf] s] xf] < o;n] s] sfd u5{ < 
-3_	 k[YjLdf kg]{ xl/tu[x k|efjsf c;/ n]Vg'xf];\ .

-u_	 ;d'b|df kfgLsf] ;xt a9\g hfFbf t6Lo a:tLx¿ 8'afgdf k/]sf] / kg]{ cj:yfdf cfpF5g\ .

-3_	 cltj[li6, cgfj[li6 h:tf ;d:of l;h{gf x'g] / hnrj|mdf kl/jt{g cfpF5 .

-ª_	 kfl/l:ylts k|0ffnLdf c;Gt'ng x'G5 .

-r_	 h}ljs ljljwtfdf x|f; cfpF5 .

-5_	 af]6la?jfsf] /f]Kg] / pTkfbg lbg] ;dodf km]/abn cfpF5 .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
tfk / tfkj|md o; sf8{sf ljifoj:t' x'g\ . 

tfk  (Heat) M tfk Ps k|sf/sf] zlSt xf] h;n] xfdLnfO{ tftf]kgsf] r]tgf lbG5 . zlSt ePsfn] o;sf] P;cfO{ PsfO h'n 
(J) xf] . tfk kbfy{sf dfqfdf e/ k5{ . k[YjLsf nflu tfksf] k|d'v ;|f]t eg]sf] ;"o{ xf] . ;"o{af6 k|fKt tfk xfdL n'uf ;'sfpg], 
la:s'g ;'sfpg], bfp/f ;'sfpg], kfgL ttfpg] cflb sfdsf k|of]u u5f}F+ . ;"o{afx]s bfp/f, sf]Onf, k]6«f]lnod kbfy{, ljB't\ cflbaf6 
klg tfk k|fKt x'G5 . j:t'sf] tfk gfKg Sofnf]/Lld6/ k|of]u x'G5 .

tfkj|md (Temperature) M j:t'sf] tfkf]kgf jf lr;f]kgfsf] dfkg g} tfkj|md xf] . tfkj|mdsf] P;cfO{ PsfO s]lNeg (K) 
xf] . o;afx]s o;nfO{ l8u|L ;]lG6u|]8  (°C)  / l8u|L kmf/]gxfO6 (°F) df klg dfkg ul/G5 . tfkj|md j:t'df /x]sf c0f'x¿sf] 
ultzlStdf e/ k5{ . c0f'x¿sf] ult a9L x'Fbf tfkj|md a9L x'G5 / c0f'x¿sf] ult zlSt sd eof] eg] tfkj|md klg sd x'G5 .  
j:t'sf] tfkj|md gfKg ydf]{ld6/ k|of]u x'G5 .

tfk / tfkj|mdsf] ;DaGw M tfk Ps j:t'af6 csf]{ j:t'df ;5{ . tfk hlxn] klg a9L tfkj|mdsf] j:t'af6 sd tfkj|mdsf] j:t'df 
;/]sf] x'G5 .  tfk k|;f/0f x'Fbf tfk 5f]8\g] j:t'sf] tfkj|md 36\5 eg] tfk lng] j:t'sf] tfkj|md a9\5 . jf:tjdf tfkj|mdsf] sf/0f 
tfk xf] eg] tfkj|md tfksf] c;/ xf] . jftfj/0fdf /x]sf j:t'sf] tfkj|md jftfj/0fsf] tfkj|md cg';f/ 36a9 x'G5 t/ dflg;sf] 
z/L/sf] tfkj|md eg] l:y/ x'G5 . o;}sf/0f cj:yf cg';f/ jl/kl/ /x]sf j:t' xfdLnfO{ tftf] jf lr;f] nfU5g\ . xfd|f] z/L/sf] 
tfkj|mdeGbf sd tfkj|md ePsf j:t' 5'Fbf xfd|f] 5fnfaf6 j:t'df tfk ;5{ / xfdLnfO{ j:t' lr;f] nfU5 .  xfd|f] 5fnfsf] eGbf a9L 
tfkj|md ePsf] j:t' 5'Fbf j:t'af6 xfd|f] 5fnfdf tfk ;5{ / j:t' tftf] nfU5 . 

ydf]{ld6/ (Thermometer) M j:t'sf] tfkj|md gfKg] pks/0fnfO{ ydf]{ld6/ elgG5 . ;fwf/0f ydf]{ld6/df t/nsf] ¿kdf kf/f] 
jf cNsf]xn k|of]u ul/Psf] x'G5 . ydf]{ld6/df dl;gf] sfFrsf] gnL x'G5 . To; gnLsf] tNnf] efudf aNa /x]sf] x'G5 . aNa 
leq kf/f] -t/n kbfy{_ /flvPsf] x'G5 . tfkj|mdsf] kl/jt{g;Fu kbfy{sf] cfotgdf x'g] lj:tf/ / ;ª\s'rgsf] l;¢fGtsf] cfwf/df 
o;n] sfd u5{ . aNanfO{ tftf] kbfy{df 5'jfpFbf To;sf] tfkn] aNaleqsf] kf/f]sf] lj:tf/ x'G5 / sfFrsf] gnLdf kf/f]sf] ;tx 
dfly r9\5 . aNanfO{ lr;f] j:t';Fu 5'jfpFbf kf/f]sf ;ª\s'rg x'G5 / sfFrsf] gnLdf kf/f]sf] ;xt tn v:5 .  kf/f]sf] ;tx 
l:y/ ePsf] cj:yfdf ;f] ;txn] gnLdf b]vfPsf] cª\s g} j:t'sf] tfkj|md x'G5 . dflg;sf] z/L/sf] tfkj|md gfKg] ydf]{ld6/nfO{ 
lSnglsn ydf]{ld6/ elgG5 . :j:y dflg;sf] z/L/sf] tfkj|md 98.6°F  jf 37°C x'G5 . 

63.1 ydf]{ld6/ 63.2 ;~rfng 63.3 ;+jfxg 63.4 ljls/0f

tfksf] k|;f/0f (Transmission of Heat) M tfk Ps 7fpFaf6 csf]{ 7fpFdf ;g]{ k|lj|mofnfO{ tfksf] k|;f/0f elgG5 . tfksf] 
k|;f/0f tLgcf]6f ljlwaf6 x'G5 M ;~rfng, ;+jfxg / ljls/0f  

;~rfng M 7f]; j:t'nfO{ ttfpFbf klxn] tfksf] ;Dks{df cfPsf c0f'n] tfk lnG5g\ / tL c0f'x¿sf] sDkg x'G5 . sDkg ePsf 
c0f'n] ;Fu}sf] c0f'nfO{ tfk lbG5g\ . o;/L tfk ;g]{ k|lj|mofnfO{ ;~rfng (Conduction) elgG5 . wft'df o;} ljlwaf6 tfk 
;5{ . tfk ;g]{ kbfy{nfO{ tfksf] ;'rfns elgG5 .  tfk g;g]{ j:t'nfO{ tfksf] s'rfns elgG5 .

;+jfxgM t/n / Uof;df tfk lbFbf tfksf] ;Dks{df cfPsf c0f'x¿n] tfk lnG5g\ / xn'sf eO{ dfly hfG5g\ . To;kl5 To; 7fpFdf 
lr;f / ux|f}F c0f' cfOk'U5g\ . oxL k|lj|mofaf6 ;a} c0f' tfT5g\ . o;/L tfk ;g]{ k|lj|mofnfO{ ;+jfxg (Convention) elgG5 . 
/ftdf hldgaf6 ;d'b|lt/ lbgdf ;d'b|af6 hldglt/ xfjf axg] sf/0f ;+jfxg g} xf] .  

ljls/0f M ;~rfng / ;+jfxg k|lj|mofdf tfk ;g{ dfWodsf] cfjZostf k5{ t/ dfWodlagf klg tfk k|;f/0f x'G5 . lagf dfWod 
x'g] tfksf] k|;f/0fnfO{ ljls/0f (Radiation) elgG5 . ;"o{af6 k[YjLsf tfk cfpg], cfuf] tfKbf jf lx6/ tfKbf tfk cfpg] ljlw 
ljls/0f xf] . 

ST tfk / tfkj|md @=% 
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lzIff tyf dfgj ;|f]t ljsf; s]Gb|

@=	 l;sfO lj|mofsnfk   
-s_	 klxnf] efF8fdf  ! ln6/ hlt pDn]sf] kfgL lng'xf];\ / tfkj|md gfKg'xf];\ . bf];|f] efF8fdf $ ln6/ hlt gpDn]sf] 

t/ tftf] kfgL lng'xf];\ / tfkj|md gfKg'xf];\ . ca klxnf] efF8f] cyf{t\ pDn]sf kfgL ePsf] efF8fdf @ ln6/ 
lr;f] kfgL ld;fpg'xf];\ / To;sf] tfkj|md gfKg'xf];\ .  tfkj|md sltn] 36\of] < ca bf];|f] efF8fdf klg @ ln6/ 
lr;f] kfgL xfNg'xf];\ / tfkj|md gfKg'xf];\ . tfkj|md sltn] 36\of] < klxnf] efF8fdf eGbf bf];|f] efF8fsf] kfgLsf] 
tfkj|md sd 36]sf] b]lvG5 . o;sf] sf/0f s] xf]nf < 5nkmn u/L lgisif{ lgsfNg'xf];\ .

-v_	 cleefjssf] ;xof]udf cfˆgf] 3/glhs}sf] :jf:Yo s]Gb|df hfg'xf];\ .  kfnf] kfnf] ;a}sf] z/L/sf] tfkj|md 
gfKg'xf];\ . s] ;a}sf] z/L/sf] tfkj|md nueu ;dfg 5, o:tf] lsg ePsf] xf]nf < 5nkmn ug'{xf];\ . 

-u_	 Pp6f nfdf] kmnfdsf] /8df d}gsf] yf]kf /fv]/ km/s km/s b'/Ldf lkg 6fF:g'xf];\ . ca Ps5]plt/af6 /8nfO{ 
ttfpg'xf];\ . ca s] x'G5 < cjnf]sg ug'{xf];\ . s'g lkg ;aeGbf klxn] v:5 < ;aeGbf kl5 s'g lkg  
v:nf < ttfOPsf] 5]pdf ;aeGbf glhssf] lkg klxn] v:g] / j|mdzM 6f9flt/sf lkg v:b} hfg'n] s]  
b]vfpF5 < 5nkmn u/L lgisif{ n]Vg'xf];\ .

-3_	 b'O6f las/df kfgL /fVg'xf];\ . ca b'a} las/df  /ftf] d;Lsf] Pp6f Pp6f rSsL xfNg'xf];\ . ca Pp6f 
las/nfO{ la:tf/} ttfpg'xf];\ . s] x'G5, cjnf]sg ug'{xf];\ . kfgL ttfpFb} hfFbf /ftf] d;Lsf] wsf{ lkFwaf6 
;txtkm{ hfG5 / ToxfF k'u]/ 5]plt/ km}nG5 . To;kl5  /ª\uLg kfgL tnlt/ em5{ .  las/leq tft]sf c0f' dfly 
hfg] / Tof] 7fpFdf lr;f c0f' el/g cfpg] x'G5 . of] k|lj|mof lg/Gt/ rln/xG5 .  of] lsg ePsf] xf]nf, 5nkmn 
u/L lgisif{ lgsfNg'xf];\ / ;xhstf{nfO{ b]vfpg'xf];\ .

-ª_	 l;sfO s]Gb|glhs} bfp/f hf]8]/ 7'nf] cfuf] afNg'xf];\ / cfuf]eGbf s]xL k/ a:g'xf];\ . cfuf]sf] tftf]-/fk_ 
tkfO{F;Dd cfpF5 ls cfpFb}g < /fk cfPsf] eP s;/L cfPsf] xf]nf < 5nkmn u/L n]Vg'xf];\ .

-r_	 Pp6f af]tndf lr;f] kfgL /fvL To;nfO{ s]xL 306f 3fddf /fVg'xf];\ . ca kfgLnfO{ xftn] 5'g'xf];\ . kfgL 
klxn]eGbf tftf] x'G5 ls x'Fb}g < Tof] kfgL s;/L tfTof] xf]nf <  5nkmn u/L lgisif{ n]Vg'xf];\ / cleefjsnfO{ 
;'gfpg'xf];\ .

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ tfk, tfkj|md / tfksf] k|;f/0f ljlw;DaGwL hfgsf/L lbg' xf]  . l;sf?df tfk 
/ tfkj|md dfkg ug]{ l;k ljsf; ug{ ;xhLs/0f ug'{xf];\ . l;sf?n] u/]sf] sfdsf] d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .

#=	 ljifo If]q 
b}lgs hLjgdf zlSt -tfk / tfkj|md_     

$=	l;sfO pknlAw 
-s_	 tfk / tfkj|mddf km/s atfpg  
-v_	 tfksf] k|;f/0fsf tl/sfsf] gfd / k|lj|mof  atfpg  
-u_	 ydf]{ld6/sf] kl/efiff, agfj6 / sfo{ l;¢fGt eGg 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M
-s_	 tfk eg]sf] s] xf] < o;sf] P;cfO{ PsfO  n]Vg'xf];\ . 
-v_	 tfkj|md  eg]sf] s] xf] < o;sf] P;cfO{ PsfO s'g xf] <
-u_	 pbfx/0f;lxt ;`rfng k|lj|mofsf] aofg ug'{xf];\ .
-3_	 ;+jfxg eg]sf] s] xf] < o; ljlwdf tfk s;/L ;5{  < pbfx/0f;lxt atfpg'xf];\ .
-ª_	 pbfx/0f;lxt ljls/0f ljlwsf] aofg ug'{xf];\ .
-r_	 km/s n]Vg'xf];\ M  	 -c_ tfk / tfkj|md   -cf_  ;~rfng / ;+jfxg 



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
ljleGg vfnsf t/ª\usf] cWoog o; sf8{sf ljifoj:t' x'g\ . 
t/ª\u  (Wave) M Ps 7fpFaf6 csf]{ 7fpF;Dd zlStsf] k|;f/0f b'O{{ lsl;daf6 x'G5 M klxnf] j:t' g} Ps 7fpFaf6 csf]+{ 7fpF 
k'U5 h:t} u'n]nLn] d6\ofª\u|f] xfGbf . bf];|f] kbfy{ jf j:t' k'Ub}g, t/ª\udfkm{t zlSt csf]{ :yfgdf k'U5 . h:t} kf]v/Ldf 9'ª\uf 
xfGbf lg:sg] t/ª\u . kf]v/Lsf] lardf 9'ª\uf xfGbf kfgLsf c0f'df sDkg x'G5 / lsgf/f;Dd t/ª\u k'U5g\ . o;df kfgLsf c0f' 
;txaf6 tndfly rN5g\ eg] t/ª\u lsgf/ftkm{ hfG5 . o;}n] t/ª\u eg]sf] zlSt k|;f/0fsf] ;fwg xf] . ult zlStsf] sf/0fn] 
s'g} c0f'df /x]sf] zlSt k|;f/0f x'g] dfWodnfO{ t/ª\u elgG5 .  t/ª\un] dfWodsf c0f'nfO{ :yfoL¿kdf lj:yflkt gu/L zlSt 
k|;f/0f ul//x]sf] x'G5 . t/ª\u b'O{{ vfnsf x'G5g\ M  oflGqs t/ª\u / ljB't\\ r'DasLo t/ª\u .
-s_ oflGqs t/ª\u (Mechanical wave) M k|;f/0f x'gsf nflu dfWodsf] cfjZostf kg]{ t/ª\unfO{ oflGqs t/ª\u 
elgG5 . Wjlg t/ª\u, kfgLsf] ;xtdf p7\g] t/ª\u, e"sDksf t/ª\u, l:k|ªdf x'g] t/ª\u cflb oflGqs t/ª\u x'g\ .
-v_ ljB't\\ r'DasLo t/ª\u (Mechanical wave) M k|;f/0f x'gsf nflu dfWodsf] cfjZostf gx'g] t/ª\unfO{ ljB't\ 
r'DasLo t/ª\u elgG5 . k||sfz t/ª\u, PS;/], /]l8of] t/ª\u, ufdf t/ª\u o;sf pbfx/0f x'g\ .
sDkg / k|;f/0f lbzfsf] cfwf/df t/ª\u b'O{{ vfnsf x'G5g\ M 6«fG;e;{ j]e -cg'k|:y t/ª\u_ / nª\luRo'l8gn j]e -cg'¢}{o{ 
t/ª\u_ 
-s_ 6«fG;e;{ t/ª\u (Transverse wave)M dfWodsf s0fx¿sf] sDkg t/ª\u k|;f/0f x'g] lbzf;Fu nDj x'g] t/ª\unfO{ 
6«fG;e;{ t/ª\u elgG5 . o; t/ª\udf s|]:6 / 6«km aGb5g\ . dWo l:yltaf6 dfly uPsf] t/ª\usf] c+znfO{ s||]:6 elgG5 eg] 
dWol:yltaf6 tn uPsf] t/ª\usf] c+znfO{ 6«km elgG5 . k|sfz t/ª\u, kfgLdf p7\g] nx/ cflb o;sf pbfx/0f x'g\ .
-v_ nª\luro'l8gn j]e (Longitudinal wave) M dfWodsf s0fx¿sf] sDkg / t/ª\u k|;f/0fsf] lbzf Pp6} x'g] t/ª\unfO{ 
nª\luRo'l8gn t/ª\u elgG5 .  o; t/ª\udf sDk|];g / ¥ofl/ˆofS;g aGb5g\ . dfWodsf s0f vfFlbPsf] c+znfO{ sDk|];g elgG5 
eg] dfWodsf s0f km's]sf] c+znfO{ ¥ofl/ˆofS;g elgG5 . Wjlg t/ª\u, cN6«f;fpG8 t/ª\u, l:nª\sL l:k|ªdf k}bf x'g] t/ª\u 
o;sf pbfx/0f x'g\ .

64.1 6«fG;e;{ t/ª\u 64.2 nª\luRo'l8gn t/ª\u
t/ª\usf  ljz]iftf (Charactirisitcs of wave) M t/ª\usf ljz]iftf  lgDgfg';f/ 5g\ M 
cfj[lQ (Frequency) M k|lt;]s]G8 pTkGg x'g] k"0f{ t/ª\u ;ª\Vof cfj[lQ xf] . o;sf] ;ª\s]t 'f' / o;sf] PsfO xh{ (Hz) xf] .
t/ª\u nDafO (Wavelength) M Pp6f s|]:6 jf 6«kmsf] pRrtd laGb'b]lv glhs}sf] s|]:6 jf 6«kmsf] pRrtd laGb';Ddsf] 
b'/LnfO{ t/ª\u nDafO elgG5 . o;nfO{ n]D8f ( ) n] hgfOG5  . o;sf] PsfO ld6/ (m) xf] .
;dofjlw  (Time Period) M Ps k"/f t/ª\u aGg nfUg] ;donfO{ ;dofjlw elgG5 . o;nfO  (T) n] hgfOG5 . P;cfO{ 
PsfOdf o;nfO{ ;]s]G8 (s ) df n]lvG5 .
k"0f{ t/ª\u (Complete wave) M Pp6f s]|:6 / Pp6f 6«km jf Pp6f sDk|];g / Pp6f ¥ofl/ˆofS;g ePsf] t/ª\usf] c+znfO{ 
k"0f{ t/ª\u elgG5 .
PlSKnRo'8 (Amplitude) M t/ª\usf] dWodl:yltb]lv clwstd lj:yfkgnfO{ PlDKnRo'8 elgG5 . o;nfO{  (a) n] 
hgfOG5 . o;sf] P;cfO{ PsfO ld6/ (m) xf] .
t/ª\usf] j]u (Speed of wave)M PsfO ;dodf t/ª\un] kf/ ug]{ b'/LnfO{ t/ª\usf] j]u elgG5 .  o;nfO{  eL  (v) n] 
hgfOG5 . o;sf] PsfO ld6/ k|lt;]s]G8 x'G5 . ul0ftLo¿kdf t/ª\usf] j]u a/fa/ cfj[lQ / t/ª\u nDafOsf] u'0fgkmn x'G5 .
t/ª\usf] j]u Ö cfj[lQ  × t/ª\u nDafO cyf{t\\  v =  f × 
ul0ftLo ;d:of pbfx/0f g+ !M  s'g} t/ª\usf] cfj[lQ  100 Hz / t/ª\u nDafO 5m eP j]u slt xf]nf <
oxfF cfj[lQ (f) Ö 100 Hz t/ª\u nDafO  () Ö 5m j]u  Ö  <
xfdLnfO{ yfxf 5, v = f ×  = 100 × 5  = 500 m/s
  of] ;"q k|of]u u/L ul0ftLo ;d:of xn ug{ ;lsG5 .

ST t/ª\u / o;sf] k|sf/ @= 
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@=	 l;sfO lj|mofsnfk   
-s_	 zfGt kf]v/Ldf Pp6f 9'ª\uf xfGg'xf];\ . kf]v/Ldf kfgLsf nx/ s;/L p7\5g\ / stflt/ hfG5g\  < cjnf]sg 

ug'{xf];\ . o:tf] lsg ePsf] xf]nf 5nkmn ug'{xf];\ . 
-v_	 Pp6f 8f]/LnfO{ leQfdf afFWg'xf];\ / 8f]/Lsf] csf]{ 5]p ;dft]/ em8\sfg'{xf];\ . 8f]/Lsf s:tf t/ª\u -nx/_  

p7\5g\ < cjnf]sg ug'{xf];\ . s] 8f]/Lsf c+z tndfly ePsf] b]lvof] < o:tf] lsg ePsf] xf]nf, 5nkmn u/L 
lgisif{ lgsfNg'xf];\ .

-u_	 Pp6f l:nª\sL l:k|ªnfO{ b'O{{ ;fyLn] To;sf] b'O{{5]pdf ;dfTg'xf];\  / la:tf/} hldgdf dfly /fVg'xf];\ . 
csf]{ ;fyLnfO{ cfkm"n] ;dft]sf] 5]p oyfjt\ ;dfTg nufpFb} cfkm"n] ;dft]sf] 5]pnfO{ bfofFafofF jf tndfly 
3'dfpg'xf];\ . l:k|ªsf] sdfgLdf ;k{ lxF8]em} Ft/ª\u lxF8]sf] b]lvG5 .  cyf{t\ l:k|ªdf s|]:6 / 6«km b]Vg ;lsG5 . 
o;nfO{ 6«fG;e;{ t/ª\u elgG5 . o;} u/L ;f]xL l:k|ªnfO{ cl3 h:t} b'O{{lt/af6 ;dft]/ cfˆgf] 5]plt/af6 
clnslt tfg]/ 5f]8\g'xf];\ . l:k|ªsf c+z vfFlbg] / tlGsg] ePsf] b]lvG5 . o;n] nª\luRo'l8gn t/ª\u 
b]vfpF5 .  k6s k6s of] lj|mof bf]xf]¥ofP/ t/ª\usf k|sf/sf] wf/0ff lgdf{0f ug'{xf];\ .

-3_	 ;a} l;sf?n] cfˆgf] cfˆgf] sfkLdf 6«fG;e;{ t/ª\u / nª\luRo'l8gn t/ª\usf] lrq sf]g'{xf];\ / tL lrqdf 
6«km, s]|]:6, sDk|];g, ¥ofl/ˆofS;g, t/ª\u nDafO, PlDKnRo'8 b]vfpg'xf];\ . cfkm"n] u/]sf] sfo{ ;xhstf{nfO{ 
b]vfpg'xf];\ .

-ª_	 t/ª\usf] ;dLs/0f k|of]u u/L ;xhstf{n] lbPsf ul0ftLo ;d:of ;dfwfgsf] cEof; ug'{xf];\ .
-r_	 Pp6f 6'lgª kms{nfO{ /a/sf] Kof8df lxsf{P/ sfgglhs} nfg'xf];\, s] eof] < s] s'g} cfjfh ;'Gg'eof] < To;} 

u/L Kof8df lxsf{P/ sDkg u/fOPsf] 6\o'lgª kms{nfO{ af6fdf /flvPsf] kfgLdf 5'jfpg'xf];\ . kfgLdf s] eof] 
< To:tf] lsg ePsf] xf]nf < 5nkmn u/L lgisif{ lgsfNg'xf];\ . cfkm"n] lgsfn]sf] lgisif{ ;xhstf{nfO{ 
b]vfpg'xf];\ .

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ t/ª\usf ljz]iftf /  lsl;d ;DaGwdf hfgsf/L lbg' xf]  . l;sf?nfO{ t/ª\usf] 
lrq sf]/L ljleGg efu klxrfg u/L gfds/0f ug{ tyf yk udl0ftLo ;d:of lbO{ ;dfwfgsf] cEof; u/fpg'xf];\ . 
l;sf?n] u/]sf] sfdsf] d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .

#=	 ljifo If]q 
b}lgs hLjgdf zlSt -t/ª\u / o;sf k|sf/_     

$=	l;sfO pknlAw 
-s_	 t/ª\usf] kl/efiff n]vL o;sf k|sf/ pbfx/0f;lxt atfpg    
-v_	 t/ª\usf] lrq n]vL To;df s|]:6 / 6«km, sDk|];g / ¥ofl/ˆofS;g, PlDKnRo'8, t/ª\u nDafO b]vfpg 
-u_	 6«fG;e;{ t/ª\u, nª\luro'l8gn t/ª\usf] pbfx/0f;lxt tL t/ª\ularsf] leGgtf atfpg 
-3_	 oflGqs t/ª\u, ljB't\\ r'DasLo t/ª\usf] pbfx/0f;lxt tL t/ª\ularsf] leGgtf atfpg 
-ª_	 t/ª\usf] ;dLs/0f k|of]u u/L ul0ftLo ;d:of xn ug{ 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M
-s_	 t/ª\u  eg]sf] s] xf] < o;sf lsl;d n]Vg'xf];\ . 
-v_	 k"0f{ t/ª\u, t/ª\u nDafO, cfj[lQ / PlDKnRo'8sf] kl/efiff lbg'xf];\ .
-u_	 k|sfz t/ª\u z"Godf klg k|;fl/t x'G5, s;/L < sf/0f n]Vg'xf];\ .
-3_	 km/s n]Vg'xf];\ M
  	 -c_ oflGqs t/ª\u /  ljB't\\ r'DasLo t/ª\u  -cf_ 6«fG;e;{ t/ª\u / nª\luro'l8gn t/ª\u
-ª_	 tnsf ul0ftLo ;d:of xn ug'{xf];\ M
   	 -c_ s'g} t/ª\usf] cfj[lQ  100 Hz / t/ª\u nDafO 5m eP j]u slt xf]nf <
  	 -cf_ s'g} t/ª\usf]  j]u 330 m/s  / cfj[lQ 100 Hz / t/ª\u nDafO slt xf]nf <
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!=	 l;Sg'kg]{ ljifoj:t'
Wjlg t/ª\usf ljz]iftf / k|sf/ o; sf8{sf ljifo j:t' x'g\ . 

Wjlg t/ª\u (Sound wave)  
Wjlg Ps k|sf/sf] zlSt xf] . s'g} klg j:t'df sDkg x'Fbf Wjlg k}bf x'G5 . Wjlg k}bf ug]{ j:t' Wjlgsf] ;|f]t xf] . ;f/ª\uL, lutf/, 
dfbn, xfdf]{lgod, 8d?, 3G6L, afF;'/Lnufotsf jfB pks/0f Wjlgsf ;|f]t x'g\ . Wjlg Ps :yfgaf6 csf]{ :yfgdf t/ª\usf] ¿kdf 
k|;fl/t x'G5 . ha j:t'df sDkg x'G5, o;sf c0f'n] glhssf c¿ c0f'nfO{ ws]N5g\ . tL c0f'n] c¿ c0f'nfO{ ws]N5g\ . o;/L 
ws]Ng] / ws]lng] k|lj|mofn] c0f'x¿ slxNo} cufl8 / slxNo} k5fl8 ;5{g\ . o;n] ubf{ dfWodsf c0f' vfFlbg] / km'Sg] k|lj|mof 
x'G5 . oxL k|lj|mofåf/f t/ª\usf] k|;f/0f x'G5 . Wjlg t/ª\u 7f];, t/n / Uof; ;a} dfWoddf k|f;fl/t x'G5 . Wjlgsf] j]u Uof;df 
eGbf t/n dfWodsf a9L  x'G5 eg] t/ndf eGbf 7f]; dfWoddf a9L x'G5 . jf:tjdf Wjlgsf] j]u  xfjfdf 332 m/s, kfgLdf 
1500 m/s  / l:6ndf 5200 m/s x'G5 . z"Godf Wjlg t/ª\u k|;fl/t x'Fb}g .

Wjlg t/ª\usf] k|sf/  (Types sound  of wave) 
cfj[lQsf] cfwf/df Wjlg t/ª\u tLg k|sf/sf x'G5g\ M cl8an ;fpG8, OGkm|f;fpG8 / cN6«f;fpG8 

-s_ cl8an ;fpG8  (Audible sound) M 20 xh{b]lv 20 lsnf]xh{;Dd cfj[lQ x'g] WjlgnfO{ cl8an ;fpG8 elgG5 . 
/]l8of] 6]lnlehgaf6 lg:sg] ;fpG8, jfB pks/0faf6 lg:sg] ;fpG8 cl8an Wjlg xf] . 

-v_ OGk|mf;fpG8 (Infrasound) M 20 xh{eGbf sd cfj[lQ x'g] WjlgnfO{ OGk|mf;fpG8 elgG5 . e"sDk hfFbf, Hjfnfd'vL 
lj:kmf]6g x'Fbf lg:sg] Wjlg OGk|mfWjlg xf] .  of] Wjlg dflg;sf] sfgn] ;'Gg ;lsFb}g t/ 5fd]/ cg'e"lt ug{ ;lsG5 . xfQL, Xj]n, 
u}F8fn] OGkm|fWjlg lgsfNg ;S5g\ . 

-u_ cN6«f;fpG8 (Ultrasound) M 20  lsnf]xh{eGbf dfly cfj[lQ x'g] WjlgnfO{ cN6«f;fpG8 elgG5 . of] Wjlg dflg;sf] 
sfgn] ;'Gg ;Sb}g t/ r/f, d';f, rd]/f] cflbn] ;'Gg / lgsfNg ;S5g\ .  of] Wjlg z/L/sf leqL cª\u hfFrsf nflu lrlsT;f 
lj1fgdf k|of]u x'G5 . vf;u/Lsg cN6«f;pG8 /ut/lxt ck|];g ug{, JofS6]l/of dfg{, 6\o'd/ klxrfg ug{ k|of]u x'G5 . ;d'b|sf] 
ulx/fO gfKg] pks/0f h;nfO{ Kofyf]ld6/ elgG5, To;df klg cN6«f;fpG8 g} k|of]u ul/G5 .

Wjlgsf] tLj|tf ( Intensity of Sound) M k|lt;]s]G8 Wjlg t/ª\un] ;|f]taf6 lnP/ hfg] zlStsf] dfqfnfO{ g} Wjlgsf] tLj|tf 
elgG5 . Wjlgsf] tLj|tf hlt a9L eof] rsf]{kg Tolt g} a9L x'G5 . Wjlgsf] tLj|tfnfO{ 8]l;an PsfOdf gflkG5 . vf;u/Lsg 
80 dB eGbf a9L cfj[lQ ePsf] Wjlgn] dflg;sf] sfgnfO{ xflg u5{ . Wjlgsf] tLj|tf lgsfNg lgDglnlvt ;"q k|of]u x'G5 M

Wjlgsf] tLj|tf (I) Ö  
Wjlg zlSt

If]qkmn
 Ö P

A
 

Wjlg k|b"if0f  (Sound Pollution) M 
;'Gbf sfgnfO{ c;lhnf] ug]{ WjlgnfO{ sf]nfxn elgG5 . sf]nfxn x'g' Wjlg k|b"if0f xf] .   

sf/0f M oftfoftsf ;fwgn] Wjlg k|b"if0f u/fpF5g\ . /]l8of], l6eL, jfB pks/0f 7'nf] cfjfhdf ahfpFbf Wjlg k|b"if0f x'G5 .  
;x/ahf/sf] le8, dfOlsª, ejg tyf k"jf{wf/ lgdf{0f cflb sfo{df klg 7'nf] Wjlg k}bf eO{ Wjlg k|b"if0f x'G5 .

c;/ M Wjlg k|b"if0fn] /Strfk a9\5 . >j0f zlSt sdhf]/ x'Fb} hfG5 . sfgsf] hfnL km'6\g] / alx/f] x'g] x'g ;S5 . k9fOn]vfOdf 
Psfu|tf lau|G5 . clgb|f, vfgf gkRg] h:tf ;d:of b]vf kg{ ;S5g\ . 

Go"gLs/0fsf pkfo M ;8s tyf cf}Bf]lus If]qdf j[If/f]k0f ug'{k5{ . /]l8of], l6eL nufot jfB pks/0fx¿ ;fgf] cfjfhdf 
ahfpg'k5{ . oftfoft ;fwgdf ;fOn]G;/ k|of]u ug'{k5{ . Wjlg k|b"if0f;DaGwL hgr]tgf a9fpg'k5{ . 

ST Wjlg t/ª\u @ 
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@=	 l;sfO lj|mofsnfk   
-s_	 cfˆgf] d'vcufl8 xft /fv]/ s]xL jfSo af]Ng'xf];\ . s] tkfO{F+sf] xftn] wSsf dx;'; u5{ < To:t} d'vsf] l7s 

cufl8 sfuhsf nfdf] TofGb|f /fv]/ af]Ng'xf];\ . s] sfuhsf] TofGb|f xlNnG5g\ < o:tf] lsg ePsf] xf]nf < 
5nkmn u/L lgisif{ n]Vg'xf];\ .  

-v_	 Pp6f 6\o'lgª kms{nfO{ Kof8df lxsf{P/ sDkg u/fpg'xf];\ / sfgdf /fVg'xf];\ . sfgdf cfjfh cfpF5 ls 
cfpFb}g . o:tf] cfjfh s;/L cfPsf] xf]nf < 5nkmn u/L n]Vg'xf];\ .

-u_	 l:nª\sL l:k|ªnfO{ b'O{{5]pdf ;dft]/ clnslt tGsfpg'xf];\ . o;df s] c;/ b]lvG5 < o:tf] lsg ePsf]  
xf]nf < 5nkmn u/L lgisif{ lgsfNg'xf];\ . 

-3_	 cleefjssf] d2tdf glhs}sf] :jf:Yo s]Gb|df hfg'xf];\ / ladf/Lsf] cN6«f;fpG8 s;/L ul/G5 eGg]af/] 
;DalGwt k|fljlwsnfO{ ;f]Wg'xf];\ . To;;DaGwL k|ltj]bg tof/ u/L ;xhstf{nfO{ ;'gfpg'xf];\ . 

-ª_	 OG6/g]6af6 cl8an, OGk|mf / cN6«f;fpG8;DaGwL hfgsf/L vf]hL ug'{xf];\ / k|ltj]bg tof/ u/L ;xhstf{nfO{ 
a'emfpg'xf];\ .

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ Wjlg t/ª\usf ljz]iftf, lsl;d / Wjlg k|b"if0faf/] hfgsf/L lbg' xf] . l;sf?nfO{ 
Wjlg t/ª\u, Wjlg k|b"if0faf/] vf]hL ug{ ;xhLs/0f ug'{xf];\ . l;sf?n] u/]sf] sfdsf] d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .

#=	 ljifo If]q 
b}lgs hLjgdf zlSt -Wjlg t/ª\u / o;sf] k|sf/_     

$=	l;sfO pknlAw 
-s_	 Wjlgsf] kl/efiff atfpg    
-v_	 cl8an ;fpG8, OGk|mf;fpG8 / cN6«f;fpG8sf] kl/ro lbg 
-u_	 cN6«f;fpG8sf] pko]flutf atfpg 
-3_	 Wjlgsf] tLj|tfsf] kl/ro lbg 
-ª_	 Wjlg k|b"if0fsf] sf/0f, c;/ / Go"gLs/0fsf pkfo atfpg

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M
-s_	 Wjlg s]nfO{ elgG5 < of] s;/L k}bf x'G5, n]Vg'xf];\ . 
-v_	 cfj[lQsf] cfwf/df WjlgnfO{ slt k|sf/df afFl8G5 < n]vL x/]ssf] 5f]6f] kl/ro lbg'xf];\ .
-u_	 cN6«f;fpG8sf] Jofjxfl/s pkof]u n]Vg'xf];\ .
-3_	 km/s n]Vg'xf];\ M
  	 -c_ OGk|mf;fpG8 / cN6«f;fpG8  -cf_ Wjlgsf] cfj[lQ / Wjlgsf] tLj|tf
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!=	 l;Sg'kg]{ ljifoj:t'

k|sfzsf] k/fjt{g (Reflection o light)  
k|sfz Ps k|sf/sf] zlSt xf] . of] Ps 7fpFaf6 csf]{ 7fpFdf t/ª\usf] ¿kdf hfG5 . s'g} ckf/bz{s j:t'df 7f]lsg k'Ubf k|sfz 
t/ª\u klxn] cfPs} lbzflt/ kms]{/ hfG5 . o; k|lj|mofnfO{ k|sfzsf] k/fjt{g elgG5 . k|sfzsf] k/fjt{g b'O{{ lsl;daf6 x'G5 M 
lgoldt k/fjt{g / clgoldt k/fjt{g 

lgoldt k/fjt{g (Regular Reflection) M ;dtn / lrNnf] ;txdf 7f]lsg k'Ubf k|sfzsf ls/0f Psfk;df ;dfgfGt/ eP/} 
kms{G5g\ . o; k|lj|mofnfO{ k|sfzsf] lgoldt k/fjt{g elgG5 . P]gf, df]afOnsf] l:s|g, wft'sf] kftf cflbaf6 x'g] k/fjt{g lgoldt 
k/fjt{g xf] . o; k/fjt{gdf k/fjt{g ug]{ ;xtdf j:t'sf] cfs[lt b]lvG5 . 

clgoldt k/fjt{g  (Irregular Reflection) M s'g} v;|f] ;txdf 7Ss/ vfFbf k|sfzsf ;dfgfGt/ ls/0f ljleGg lbzfdf 
5l/P/ kms{G5g\ . o; k|lj|mofnfO{ k|sfzsf] clgoldt k/fjt{g elgG5 . o;nfO{ l8ˆo'h l/ˆn]S;g klg elgG5 . clgoldt 
k/fjt{gdf ;txdf j:t'sf] cfs[lt b]lvFb}g . To;}n] 9'ª\ufdf, ?vsf] af]s|fdf xfdL cfˆgf] cfs[lt b]Vg ;Sb}gf}F t/ v;|f] j:t'af6 
kms]{/ cfPsf ls/0f ha xfd|f] cfFvfdf k5{g\ Tof] j:t' b]Vg ;lsG5 . 

66.1 lgoldt k/fjt{g 66.2 clgoldt k/fjt{g
;g8fon (Sundial) M ;g8fon ;do b]vfpg] ;jf{lws k'/fgf] oGq xf] . of] kf}/fl0fs 38L xf] . o;nfO{ 3fd38L klg elgG5 . 
o;n] ;"o{sf] ls/0fn] agfPsf] s'g} j:t'sf] 5fofsf] l:yltåf/f lbgsf] ;dosf] ;ª\s]t u5{ . lbg a9\b} hfFbf cfsfzdf ;"o{ ;b}{ 
hfG5 / j:t'sf] 5fof klg km/s k5{ . oxL 5fofaf6 ;do lat]sf] ;ª\s]t kfOG5 . ;g 8fonsf b'O{{ efu x'G5g\ M gf]df]g / 8fon 
Kn]6 . ha ;"o{sf] k|sfz gf]df]gdf k5{ o;n] 8fon Kn]6df 5fof agfpF5 . ;"o{n] 7fpF km]b}{ hfFbf gf]df]gsf] 5fof klg ;b}{ hfG5 . 
hlt a]nf gfdf]gsf] 5fof h'g cª\sdf k5{ Tof] g} To; :yfgsf] :yfgLo ;do x'G5 .  ;g8fonn] /ftdf / 3fd gnfu]sf] lbgdf 
sfd ug{ ;Sb}g .

;g8fon agfpg] tl/sf M sDkf; k|of]u u/L Pp6f sf8{af]8{df rf/ k|d'v lbzf -k"j{, klZrd, pQ/ 
/ blIf0f_ 5'6\ofpg'xf];\ . ca l7s lardf Kjfn kf/L Pp6f k]lG;n 7f8f] kf/]/ /fVg'xf];\ . k]lG;nsf] 
5fofsf] l:ylt olsg ug'{xf];\ . To;kl5 uf]nfsf/ 8fonnfO{ a/fa/ !@ 3G6fdf afF8\g'xf];\ . ca 
;g8fonnfO{ cfkm"n] 5gf]6 u/]sf] 3dfOnf] :yfgdf /fVg'xf];\ . ;g8fonsf] ;do z'¢tf xfdLn] 
5fg]sf] :yfgsf] cIff+z, jif{sf] ;do / ;"o{sf] sf]0f h:tf sf/sdf e/ k5{ .

66.3 ;g8fonsf] lrq

ST k|sfzsf] k/fjt{g @ 
306f

sf8{ g+= ^^

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

@=	 l;sfO lj|mofsnfk   
-s_	 Pp6f P]gf lnP/ 3fdlt/ kmsf{pg'xf];\ / P]gfn] k/fjt{g u/]sf rlDsnf] k|sfz glhs}sf] s'g} leQfdf kfg'{xf];\ .  

ca Pp6f v'|;f] 9'ª\uf lnP/ P]gfn] h:t} leQfdf k|sfz kfg{ k|of; ug'{xf];\ . s] 9'ª\ufn] klg P]gfn] h:t} 
rlDsnf] k|sfz leQfdf kfg{ ;Sof] < lsg g;s]sf] xf]nf < 5nkmn u/L lgisif{ n]Vg'xf];\ .   

-v_	 lgoldt / clgoldt k/fjt{gsf] lrq n]vL cfkltt / k/fjlt{t ls/0f gfds/0f ug'{xf];\ .  cfkm"n] agfPsf] 
lrq Pscsf{nfO{ b]vfP/ 5nkmn ug'{xf];\ . 

-u_	 Pp6f sf8{af]8{, k]lG;n, k]lG;n sDkf; k|of]u u/L ;g8fon agfpg'xf];\ / To;n] b]vfPsf] ;do cjnf]sg 
ug'{xf];\ .

-3_	 OG6/g]6af6 x]/L k|sfzsf] k/fjt{g;Fu ;DalGwt ljifodf cWoog ug'{xf];\ / cfkm"nfO{ nfu]sf dxŒjk"0f{ s'/f 
l6kf]6 ug'{xf];\ . Tof] l6kf]6 ;fyLlar k|:t't u/L 5nkmn ug'{xf];\ .

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ k|sfzsf] k/fjt{gaf/] hfgsf/L lbg' xf] . l;sf?nfO{ lgoldt / clgoldt 
k/fjt{gaf/] vf]hL ug{ nufpg'xf];\ . ;fy} ;g8fon agfpg ;xof]u ug'{xf];\ .  l;sf?n] u/]sf] sfdsf] d"Nofª\sg u/L 
k[i7kf]if0f lbg'xf];\ .

#=	 ljifo If]q 
b}lgs hLjgdf zlSt -k|sfzsf] k/fjt{g_     

$=	l;sfO pknlAw 
-s_	 k|sfzsf] k/fjt{gsf] kl/efiff atfpg    
-v_	 lgoldt / clgoldt k/fjt{gdf km/s atfpg 
-u_	 lgoldt / clgoldt k/fjt{gdf lrq sf]g{ 
-3_	 ;g8fon agfpg / To;sf] d2taf6 ;do dfkg ug{ 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M
-s_	 k|sfzsf] k/fjt{g s]nfO{ elgG5 < of] s;/L x'G5 n]Vg'xf];\ . 
-v_	 lgoldt / clgoldt k/fjt{g lrq n]Vg'xf];\ . 
-u_	 lgoldt / clgoldt k/fjt{gdf km/s n]Vg'xf];\ .
-3_	 ;g8fon eg]sf] s] xf] < o;n] s;/L sfd u5{ <



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'

k|sfzsf] k/fjt{g (Reflection o light)  
o; sf8{sf ljifoj:t' uf]nfsf/ P]gf x'g\ . 

uf]nfsf/ P]gf (Curved Mirror)  
To:tf] P]gf h;sf] ;tx ;dtn geO{ dfly p7]sf] jf blaPsf] 5 To;nfO{ uf]nfsf/ P]gf elgG5 . uf]nfsf/ P]gf b'O{{ k|sf/sf x'G5g\ 
M sGs]e P]gf / sGe]S; P]gf 
sGs]e P]gf  (Concave mirror) M larsf] efu blaPsf] / 5]p5]psf efu dfly p7]sf] uf]nfsf/ P]gfnfO{ sGs]e P]gf 
elgG5 . o; P]gfn] k|sfzsf ;dfgfGt/ ls/0fx¿ k/fjt{g u/L Pp6} laGb'df s]lGb|t u5{ . To;}n] o;nfO{ s]Gb|Ls/0f P]gf klg 
elgG5 . ;fdGotM o; P]gfn] glhssf j:t'sf] 7'nf] cfs[lt agfpF5 .
sGe]S; P]gf  (Convex mirror) M larsf] efu dfly p7]sf] / 5]p5]psf] efu blaPsf] uf]nfsf/ P]gfnfO{ sGe]S; P]gf 
elgG5 .  o; P]gfn] k|sfzsf ;dfgfGt/ ls/0fnfO{ k/fjt{g u/L ljs]lGb|t ul/lbG5 . To;}n] o;nfO{ ljs]lGb|t P]gf elgG5 . o; 
P]gfn] j:t'sf] ;fgf] cfs[lt agfpF5 .

67.1 sGs]e P]gf 67.2 sGe]S; P]gf 67.3  uf]nfsf/ P]gsf efux¿

uf]nfsf/ P]gfsf efu  (Parts of Spherical mirror)  
P]gfsf] s]Gb|, jj|mtfsf] s]Gb|, jj|mtfsf] cw{Jof;, k|d'v cIf, s]Gb|Ls/0f ljGb' / s]Gb|Ls/0f b'/L uf]nfsf/ P]gfsf efu x'g\ .
-c_ P]gfsf] s]Gb| (Pole of mirror) M uf]nfsf/ P]gfsf] k/fjt{g ug]{ ;txsf] s]Gb|nfO{ P]gfsf] s]Gb| elgG5 . h;nfO{ …PÚ n] hgfOG5  .
-cf_ jj|mtfsf] s]Gb| (Cntre of curvature M uf]nfsf/ P]gf uf]nfsf] Pp6f v08 h:t} x'G5 . uf]nfsf/ P]gfaf6 aGg] k"0f{ 
uf]nfsf] s]Gb|nfO{ jj|mtfsf] s]Gb| elgG5 . o;nfO{ …CÚ n] hgfOG5 .
-O_ jj|mtfsf] cw{Jof;  (Radius of Curvature) M uf]nfsf/ P]gfaf6 aGg] uf]nfsf] cw{Jof;nfO{ jj|mtfsf] cw{Jof; 
elgG5 . of] C  / P larsf] b'/L xf] . o;nfO{  …RÚ n] hgfOG5 .
-O{_ k|d'v cIf  ( Principal Axis) M P]gfsf] s]Gb| / jj|mtfsf] s]Gb| eP/ hfg] l;wf /]vfnfO{ k|d'v cIf elgG5 .
-p_ s]Gb|Ls/0f ljGb' ( Pricipal focus) M k|sfzsf ;fdfgfGt/ ls/0f  k/fjt{g x'Fbf P]gfsf] k|s[lt cg';f/  h'g ljGb'df oL 
s]lGb|t x'G5g\ jf h'g ljGb'af6 ljs]lGb|t ePsf] b]lvG5g\ To; ljGb'nfO{ s]Gb|Ls/0f ljGb' elgG5 .  o;nfO{ 'F' n] hgfOG5 .
-pm_ s]Gb|Ls/0f b'/L ( Focal lenght) M P]gfsf] s]Gb|b]lv s]Gb|Ls/0f ljGb';Ddsf] b'/LnfO{ s]Gb|Ls/0f b'/L elgG5 . o;nfO{  
…fÚ n] hgfOG5 .

uf]nfsf/ P]gfsf] pkof]lutf  
sGs]e P]gf 6r{nfO6, ;r{nfO6 / uf8Lsf] x]8nfO6df k|sfznfO{ 6f9f k'¥ofpg k|of]u x'G5 . of] P]gf 8fS6/n] dfG5]sf] z/L/sf 
cª\usf] leqL efu -h:t}M gfs, sfg, 3fF6Lsf leqL efu_ x]g{ k|of]u x'G5 . 6]ln:sf]k / ;f}o{ r'Nxf]df k|of]u x'G5 . To;} u/L bfx|L 
sf6\g / d]sck ug{ k|of]u x'G5 . 
sGe]S; P]gfsf] cjnf]sg If]q km/flsnf] ePsfn] o;nfO{ uf8Lsf] k5fl8sf] efu x]g{ ;fO8 P]gfdf k|of]u x'G5 . ;8s aQLsf] 
k|sfz 5g{ of] P]gf k|of]u x'G5 .

ST aj|m P]gf / o;sf efux¿ @ 
306f

sf8{ g+= ^&

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

@=	 l;sfO lj|mofsnfk   
-s_	 sGs]e / sGe]S; P]gf lnP/ s'g P]gfsf] lar / 5]psf] efu s:tf] 5, x]/L ;fyLx¿lar 5nkmn u/L tL P]gf 

klxrfg  ug'{xf];\ .  ;fy} s'g P]gfaf6 7'nf] / s'g P]gfaf6 ;fgf] cfs[lt aG5, cEof; u/]/ x]g'{xf];\ .   
-v_	 6r{nfO6, ;r{nfO6, uf8Lsf] x]8nfO6, bfx|L sf6\g] P]gf, ;8s aQLsf] l/ˆn]S6/, uf8Lsf] ;fO8 P]gfdf s] s:tf 

uf]nfsf/ P]gf k|of]u ePsf 5g,\ x]/L klxrfg ug'{xf];\ .  oLafx]s uf]nfsf/ P]gf k|of]u x'g] cGo pks/0f;d]tsf] 
;"rL agfpg'xf];\ .

-u_	 sGs]e P]gf / sGe]S; P]gfsf] cjnf]sg u/L tL b'O{{ P]gfdf x'g]  leGgtfsf] ;"rL agfpg'xf];\ .
-3_	 sGs]e / sGe]S; P]gfsf] lrq n]vL ljleGg efusf] gfds/0f ug'{xf];\ .

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ uf]nfsf/ P]gfaf/] hfgsf/L lbg' xf] . l;sf?nfO{ sGs]e / sGe]S; P]gf cjnf]sg 
ug{ nufP/ cg'ej atfpg tyf ltgsfaf/] vf]hL ug{ nufpg'xf];\ . b'a} vfnsf uf]nfsf/ P]gfsf sfdaf/] OG6/g]6af6 
vf]hL u/L k|ltj]bg tof/ ug{  ;xof]u ug'{xf];\ .  l;sf?n] u/]sf] sfdsf] d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .

#=	 ljifo If]q 
b}lgs hLjgdf zlSt -jj|m P]gf_     

$=	l;sfO pknlAw 
-s_	 uf]nfsf/ P]gfsf] kl/efiff / lsl;d atfpg    
-v_	 sGs]e / sGe]S; P]gflarsf] km/s atfpg 
-u_	 s]Gs]e / sGe]S; P]gfsf] lrq sf]/L ltgsf efusf] gfds/0f ug{ 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M
-s_	 uf]nfsf/ P]gf s]nfO{ elgG5 < o;sf k|sf/sf] gfd n]Vg'xf];\ . 
-v_	 sGs]e / sGe]S; P]gfsf]  lrq n]vL ljleGg efusf] gfds/0f ug'{xf];\ . 
-u_	 sGs]e / sGe]S; P]gfdf km/s n]Vg'xf];\  M
-3_	 sGs]e / sGe]S; P]gfsf pkof]lutf n]Vg'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'

cfs[lt / o;sf] k|s[lt  (Image and its Nature) 
P]gf ;fd' /x]sf j:t'sf] P]gfsf sf/0f aGg hfg] k|ltlaDjnfO{ cfs[lt elgG5 . cfs[lt j:t'eGbf 7'nf], ;fgf] jf j:t'hq} x'g;S5 . 
To:t} of] pN6f] jf ;'N6f] tyf jf:tljs jf cjf:tljs x'g ;S5 . kbf{df ptfg{ ;lsg] cfs[ltnfO{ jf:tljs cfs[lt elgG5 . of] 
cfs[lt hlxn] klg pN6f] x'G5 . of] cfs[lt P]gfsf] cufl8 aG5 . kbf{df ptfg{ g;lsg] cfs[ltnfO{ cjf:tljs cfs[lt elgG5 . 
of] cfs[lt hlxn] klg ;'N6f] x'G5 . o:tf] cfs[lt P]gfsf] k5fl8 aG5 .

sGs]e P]gfn] agfpg] cfs[lt (Images formed by Concave mirror) 
sGe]S; P]gfn] j:t' hxfF /fv] klg ;f] j:t'sf] cfs[lt P]gfsf] k5fl8lt/ agfpF5 . of] cfs[lt j:t'eGbf ;fgf],cjf:tljs / ;'N6f] 
-7f8f]_ x'G5 .

 

68.1 j:t' cgGtdf /fVbf 68.2 j:t' 2F df /fVbf 68.3 j:t' F df /fVbf

sGs]e P]gfn] agfpg] cfs[lt (Images formed by Concave mirror) 
sGs]e P]gfaf6 k|sfzsf] k/fjt{g x'Fbf k|d'v cIf;Fu ;dfgfGt/ ls/0f s]Gb|Ls/0f ljGb' eP/ hfG5 . s]Gb|Ls/0f ljGb'af6 cfPsf] 
ls/0f cIf;Fu ;dfgfGt/ eP/ hfG5 eg] jj|mtfsf] s]Gb| eP/ hfg] ls/0f gafª\uLsg ToxL af6f] kmls{G5 . oxL cfwf/df sGs]e 
P]gfdf ljleGg :yfgdf j:t' /fVbf To;n] agfpg] /]vfls/0f lrq agfpg ;lsG5 . 

-s_ j:t'nfO{ cgGtdf /fVbf M j:t'sf] cfs[lt s]Gb|Ls/0f ljGb'df aG5 . ;f] cfs[lt jf:tljs, pN6f] / j:t'eGbf w]/} ;fgf] x'G5 .

-v_ j:t'nfO{ 2F cyf{t\ C eGbf k5fl8 /fVbf M j:t'sf] cfs[lt 2F  / F lardf aG5 . ;f] cfs[lt jf:tljs, pN6f] / j:t'eGbf 
;fgf] x'G5 .

-u_ j:t'nfO{ 2F cyf{t\ C df /fVbf M j:t'sf] cfs[lt 2F cyf{t\ C df g} aG5 . ;f] cfs[lt jf:tljs, pN6f] / j:t' hq} x'G5 .

-3_ j:t'nfO{ 2F eGbf cufl8 cyf{t\ C / F sf] lardf df /fVbf M j:t'sf] cfs[lt 2F cyf{t\ C  eGbf k5fl8 aG5 . of] 
cfs[lt jf:tljs, pN6f] / j:t'eGbf 7'nf] x'G5 .

-ª_ j:t'nfO{ F df /fVbf M j:t'sf] cfs[lt cgGtdf aG5 . of] cfs[lt jf:tljs, pN6f] / j:t'eGbf  w]/} 7'nf] x'G5 .

-r_ j:t'nfO{ F / P sf] lardf /fVbf M j:t'sf] cfs[lt P]gfsf] k5fl8lt/ aG5 . of] cfs[lt cjf:tljs, ;'N6f] / j:t'eGbf 
7'nf] x'G5 .

68.4 j:t'nfO{ cgGtdf /fVbf  68.5 j:t'nfO{  C eGbf k5fl8 /fVbf  68.6 j:t'nfO{ C df /fVbf

ST uf]nfsf/ P]gfn] agfpg] cfs[lt @ 
306f

sf8{ g+= ^*

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

68.7 j:t'nfO{ C / F sf] lardf /fVbf 68.8 j:t'nfO{  F df /fVbf 68.9 j:t'nfO{  F  / P sf] lardf /fVbf

@=	 l;sfO lj|mofsnfk   
-s_	 sGs]e / sGe]S; P]gf lng'xf];\ / l;sf?nfO{ ljleGg cj:yfdf j:t' /fvL cfs[lt kQf nufpg cEof; 

u/fpg'xf];\ .   
-v_	 j:t'nfO{ ljleGg 7fpFdf /fVbf aGg] cfs[ltsf lrq b]vfP/ tL /]vf lrq sfkLdf sf]g{ cEof; u/fpg'xf];\ .
-3_	 s:tf] cj:yfdf cfs[lt cjf:tljs÷jf:tljs, pN6f]÷;'N6f] / ;fgf]÷pq} ÷7'nf] x'G5  < lrqdf b]vfpFb} 

cjwf/0ff ljsf; ug{ cEof; u/fpg'xf];\ .
-3_	 sGs]e / sGe]S; n]Gn] agfpg] cfs[ltsf lel8of] b]vfP/  l;sf?df /]vf lrq n]Vg cEof; u/fpg'xf];\ .

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ uf]nfsf/ P]gfn] agfpg] cfs[lt lvRg] / To;af/] atfpg] l;k ljsf; ug'{ xf] . 
l;sf?nfO{ sGs]e / sGe]S; P]gfn] agfpg] cfs[ltsf] /]vf ls/0f lrq lvRg k6s k6s cEof; u/fpg'xf];\ . tL P]gfn] 
agfpg] cfs[ltaf/] OG6/g]6af6 vf]hL ug{ nufpg'xf];\ . cfs[ltsf] k|s[ltaf/] 5nkmn u/fpg'xf];\ .  l;sf?n] u/]sf] 
sfdsf] d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .

#=	 ljifo If]q 
b}lgs hLjgdf zlSt -uf]nfsf/ P]gfn] agfpg] cfs[lt_     

$=	l;sfO pknlAw 
-s_	 j:t' sxfF sxfF /fVbf sGs]e / sGe]S; P]gfn] s:tf s:tf cfs[lt agfpF5g\ atfpg    
-v_	 ljleGg :yfgdf j:t' /fVbf sGs]e / sGe]S; P]gfn] agfpg] cfs[ltsf] /]vf ls/0f lrq sf]g{ 
-u_	 /]vf ls/0f lrq x]/L cfs[lt cjf:tljs÷jf:tljs, pN6f]÷;'N6f] / ;fgf]÷pq} ÷7'nf] cflb klxrfg ug{{ 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M
-s_	 cfs[lt s]nfO{ elgG5 < of] slt k|sf/sf x'G5g\ / s] s] <
-v_	 j:t'nfO{ 2F df / F df /fVbf sGe]S; P]gfn] agfpg] cfs[ltsf] /]vf ls/0f lrq lvRg'xf];\ . 
-u_	 2F eGbf k5fl8 tyf F / P sf] lardf j:t' /fVbf sGs]e P]gfn] agfpg] cfs[ltsf] /]vf ls/0f lrq 

lvRg'xf];\ .
-3_	 cjf:tljs / jf:tljs cfs[ltdf km/s n]Vg'xf];\ M
-ª_	 lgDglnlvt cj:yfdf sGs]e P]gfn] s:tf] cfs[lt lbG5 < ls/0f /]vf lrq lvRg'xf];\ M
	 -c_  j:t'nfO{  C eGbf k5fl8 /fVbf                        -cf_ j:t'nfO{ C / F sf] lardf /fVbf



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
ljB't\\ Ps k|sf/sf] zlSt xf] h;df rfh{ ePsf s0f k|jflxt x'G5g\ .  ljB't\\ cfw'lgs hLjg / ljsf;sf] cleGg cfjZostf 

ag]/ /x]sf] 5 . ljB't\\nfO{ d'Vo b'O{{ k|sf/df afF8\g ;lsG5 M  l:y/ ljB't\\ / wf/f ljB't\\ 

ljB't\\sf ;|f]t (Sources of Electricity) M ljB't\\ pTkfbg ug]{ pks/0fnfO{ ljB't\\sf ;|f]t elgG5 . oL ;|f]tn] /f;folgs, 

d]sflgsn jf ;f}o{  pmhf{nfO{ ljB'tLo pmhf{df ¿kfGt/0f u5{ . Aof6«L, ;f}o{ Kofgn, kfj/ NkfG6, jfo' 6af{Og cflb ljB't\\sf :f|f]t 

x'g\ .

Aof6«L (Battery) M  of] Ps 7fpFaf6 csf]{ 7fpFdf ;lhn} n}hfg ;lsg] -kf]6]{an_ ljB't\\sf] ;|f]t xf] . o;n] /f;folgs zlStnfO{ 

ljB't\\ zlStdf kl/0ft u5{ . Jof6«Lx¿ 6r{, l/df]6 sG6«f]n/, /]l8of]nufot kf]6]{an ljB'tLo pks/0fdf k|of]u ul/G5g\ . 

;f}o{ Kofgn (Solar Panel) M ;f}o{ Kofgndf y'k}| kmf]6f];]n x'G5g\ . kmf]6f];]nn] kmf]6f]ef]lN6s k|efjåf/f ;"o{sf] ls/0fnfO{ 

lah'nLdf ¿kfGt/0f u5{g\ . kfj/ lu|8af6 6f9f /x]sf b'u{d ufpFsf 3/, sfof{nodf lah'nL pTkfbg ug{ of] pkof]uL x'G5 . 

kfj/ KnfG6 (Power Plant) M kfj/ KnfG6 7'nf] dfqfdf lah'nL pTkfbg ug]{ ;fwg x'g\ . oL KnfG6df hLjfid OGwg -sf]Onf, 

l8h]n cflb_ / k/df0f' pmhf{ cflb k|of]u u/L ljB't\\ pTkfbg x'G5 . o;/L pTkfbg ePsf] ljB't\\ lu|8dfkm{t 3/, snsf/vfgf 

cflbdf k7fOG5 .

jfo' 6af{Og (Wind Turbine) M o;n] jfo'df ePsf] ult zlStnfO{ ljB't\\ zlStdf kl/0ft u5{ . o;df  alx/x]sf] xfjfn] 

6af{Ogsf] 3'Dg] An]8nfO{ 3'dfpF5 . An]8 3'Dbf h]g]/]6/ 3'D5 / ljB't\\ pTkfbg x'G5 . 

hnljB't\ s]Gb| (hydro power) M hn ljB't\ s]Gb|df alu/x]sf] kfgLn] 6af{Og 3'dfpF5 / h]g]/]6/n] ljB't\\ pTkfbg u5{ . o;/L 

pTkfbg ePsf] ljB't\\ lu|8dfkm{t ljt/0f x'G5 .

ljB't\sf] pkof]u M ljB't\ 3/, sfof{no / ;8sdf pHofnf] kfg{ k|of]u x'G5 . snsf/vfgf ;~rfng ug{ k|of]u x'G5 . 3/df k|of]u 

x'g] pks/0f ljB'tLo r'nf], lx6/, Pc/ slG8;g/, /]lk|mh]/]6/, cf]eg cflb rnfpg k|of]u x'G5 . /]l8of], 6]lnlehg, sDko'6/, 

df]afOn h:tf pks/0fsf nflu k|of]u x'G5 . ljB'tLo ;jf/L ;fwgdf klg of] k|of]u x'G5 .  ljB't\\sf] k|of]un] hLjfid OGwg 

dflysf] xfd|f] lge{/tfnfO{ sd u/]sf] 5 . 

69.1 Aof6«L 69.2 ;f]nf/ Kofg]n 69.3 kfj/ KnfG6 69.1 jfo' 6af{Og 69.4 xfO8«f] kfj/

ST ljB't\\ / ljB't\\sf ;|f]t @=% 
306f

sf8{ g+= ^(

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

@=	 l;sfO lj|mofsnfk   
-s_	 8«fO;]n / n]8 Pl;8 ;]n lng'xf];\ / tL ;]]nx¿af6 s;/L ljB't\ k|fKt ul/G5 / s] s] sfddf k|of]u ul/G5 < 

cjnf]sg u/L  k|ltj]bg tof/ ug'{xf];\ . 
-v_	 cleefjs jf ;|f]t JolStsf] ;xof]udf l;sfO s]Gb| glhs /x]sf] jfo' pmhf{ pTkfbg s]Gb| tyf hn ljB't\ 

s]Gb|sf] e|d0f u/L ToxfF s;/L ljB't\\ pTkfbg x'G5, ToxfF sfd ug]{ k|fljlwsaf6 hfgsf/L lnO{ k|ltj]bg tof/ 
ug'{xf];\ / ;f] k|ltj]bg ;xhstf{;dIf k|:t't ug'{xf];\ .

-u_	 yd{n jf P6f]lds kfj/ KnfG6;DaGwL >Job[Zo ;fdu|L OG6/g]6af6 k|fKt u/L x]g'{xf];\ / d'Vo a'Fbf l6kf]6 u/L 
;fyLx¿lar 5nkmn ug'{xf];\ / k|ltj]bg tof/ ug'{xf];\ .

-3_	 cfˆgf] 5/l5d]sdf e|d0f ug'{xf];\ . pgLx¿n]  s'g s'g ;|f]taf6 ljB't\\ k|fKt u/L s] s] sfddf pkof]u u/]sf 
5g\ vf]hL ug'{xf];\ / To;sf] ljj/0f ;fyLx¿lardf k|:t't ug'{xf];\ .

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ ljB't\\ / o;sf ;|f]tsf] af/]df hfgsf/L lbg' xf] . l;sf?nfO{ 8«fO;]n, n]8 Pl;8 
;]n b]vfP/ To;af6 ljB't\\ lgsfnL ljleGg sfd u/]/ x]g{ nufpg'xf];\ . jl/kl/ /x]sf jfo' pmhf{ tyf hnljB't\ s]Gb|sf] 
cWoog e|d0f u/fpg'xf];\ / To;;DaGwL ljj/0f n]Vg nufpg'xf];\ . l;sf?n] u/]sf] sfdsf] d"Nofª\sg u/L k[i7kf]if0f 
lbg'xf];\ .

#=	 ljifo If]q 
ljB't\ / r'Das -ljB't\sf ;|f]tx¿_     

$=	l;sfO pknlAw 
-s_	 ljB't\sf] kl/efiff lbFb} o;sf k|sf/ atfpg 
-v_	 ljB't\sf ;|f]t atfpg    
-u_	 ljB't\ k|fKt ug{]  ;|f]t / tl/sf atfpg 
-3_	 ljB't\sf] pkof]lutf atfpg

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M
-s_	 ljB't\\ s]nfO{ elgG5 < o;sf k|sf/sf] gfd n]Vg'xf];\ .
-v_	 7'nf] dfqfdf ljB't\\ pTkfbg ug'{k¥of] eg] s'g s'g ljlw ckgfOG5, n]Vg'xf];\ . 
-u_	 kfj/ KnfG6 / ;f}o{ Kofgnaf6 s;/L ljB't\\ lgsflnG5 < 
-3_	 jfo' 6af{Ogaf6 ljB't\\ lgsfNg] tl/sf n]Vg'xf];\ .
-ª_	 hn ljB't\\ s]Gb|af6 s;/L ljB't\\ pTkfbg x'G5 < n]Vg'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
l:y/ ljB't\\ (Static Electricity) M b'O6f s'rfns j:t' Psfk;df /ul8Fbf Pp6f j:t'af6 csf]{df On]S6«f]g :yfgfGt/0f x'G5g\ 

/ j:t' ljB'tLo rfh{o'St aG5 .  o:tf] ljB't\\nfO{ l:y/ ljB't\\ elgG5 . skfndf 86\k]g /u8\bf rfh{o'St x'g', sfk]{6 ul/Psf] e'OFdf 

lxF8]/ wft'sf] j:t' 5'Fbf em8\sf nfUg', /ftdf pgsf] n'uf km'sfNbf lemNsf b]lvg' / l6sl6s cfjfh cfpg' l:y/ ljB't\sf pbfx/0f 

x'g\ .  ha b'O{{ j:t' /ul8G5, Pp6f j:t'af6 csf{df On]S6«f]g ;/]/ hfG5g\ . h'g j:t'n] On]S6«f]g kfpF5, Tof] C0ffTds rfh{o'St 

aG5 eg] h'g j:t'n] On]S6«f]g 5f]8\5, Tof] wgfTds rfh{o'St aG5 .  Knfl:6s, pg, gfOng, kf]ln:6/, Ps|]lns cflb s'rfns 

kbfy{df 3if{0f x'Fbf rfh{ pTkGg x'G5 .  

l:y/ ljB't\sf c;/ M lah'nL rDsg' / r6\ofª kg'{, nfdf] ;do ;8sdf u'8\bf OGwg af]s]sf] 6ofª\s/df cfunfuL x'g', 

sDKo'6/sf lrkx¿  l56f] lau|g', n'uf tyf ljB'tLo ;fdu|Ldf /f}F 6fFl;g',  skfndf /u]8sf] sfOFofn] sfuhsf 6'j|mf tfGg', pgsf] 

n'uf km'sfNbf l6s l6s cfjfh cfpg'sf] ;fy} lemNsf b]lvg' l:y/ ljB't\sf c;/ x'g\ .

r6\ofª kg'{   (Lightening) M afbn jfiks0fx¿ ldn]/ ag]sf] x'G5 .  lr;f] afbndf kfgLsf yf]kf x'G5g\ . kfgLsf oL yf]kf 

la:tf/} tn em5{g\ . o:t} cj:yfdf tnaf6 tftf] xfjf dflylt/ uO/x]sf] x'G5 . o;/L x'g] bfxf]/f] rfnsf sf/0f ToxfF 3if{0f x'G5 

/ On]S6«f]g n]gb]g eO{ rfh{ pTkGg x'G5 . of] 3if{0fdf dflylt/sf] afbndf ;fdfGotM wgrfh{ / tnlt/sf] afbndf C0f rfh{ 

pTkGg x'G5 . o:tf] cj:yfdf C0ffTds rfh{ ePsf] afbnaf6 wgfTds rfh{ ePsf] afbnlt/ On]S6«f]gx¿ ;/]/ hfG5g\ . o;nfO{ 

On]lS6«s l8:rfh{ elgG5 . o; a]nf w]/} dfqfdf tfk, k|sfz / Wjlg lg:sG5 . o;}nfO{ cfsfz uh]{sf] / lah'nL rDs]sf] elgG5 .

slxn]sfxLF afbndf hDdf ePsf] rfh{ 3/, ?v, hldg cflbdf l8:rfh{ x'G5 .  o;nfO{ g} r6\ofª kg'{ elgG5 . r6\ofª kbf{ 

wghgsf] Iflt x'G5 . r6\ofªaf6 3/nfO{ hf]ufpg 3/sf] 5tdf tfdfsf] 8G8L /fv]/ To;af6 tf/nfO{ e'OFdf nu]/ sf]Onf, l9s]gg' 

cflbn] e/]sf vfN8fdf k'¥ofOG5 .  o;f] ug'{nfO{ cly{ª elgG5 . o;n] 5tdf cfPsf rfh{nfO{ tf/dfkm{t hldgdf k'¥ofP/ 3/nfO{ 

xflg x'gaf6 hf]ufpF5 . r6\ofªaf6 3/ hf]ufpg k|of]u x'g] ;'rfns  /8nfO{ nfO6]lgª /8 elgG5 . 

70.1 sfOof]df rfh{ 70.2 r6\ofª k/]sf] 70.3 nfO6]lgª /8

l:y/ ljB't\sf pkof]lutf 

-s_	 xfjf 5fGg] pk/s0fdf Pc/ lkmN6/ k|of]u ug{   

-v_	 kmf]6f]skL / n]h/ lk|G6/n] sfuhdf 6f]g/ s0f cfslif{t ug{  

-u_	 ljB't\\sf] j}1flgs cg';Gwfgdf 

-3_	 /ª nufpFbf /ª 5g]{ pks/0f agfpg 

-ª_	 w'nf] x6fpg] pks/0f k|of]u ug{     

ST l:y/ ljB't\ / o;sf] pkof]u @ 
306f

sf8{ g+= &)

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

@=	 l;sfO lj|mofsnfk   
-s_	 ;'SVff skfndf Knfl:6ssf] sfOFof] l56f] l56f] /u8\g'xf];\ / sfuhsf dl;gf 6'j|mf glhs sfOFof]nfO{ 

n}hfg'xf];\ . s] x'G5, cjnf]sg ug'{xf];\ / 5nkmn u/L lgisif{ lgsfNg'xf];\ .
-v_	 r6\ofª kg]{;DaGwL >Job[Zo ;fdu|L OG6/g]6af6 x]g'{xf];\  / dxŒjk"0f{ a'Fbf l6kf]6 u/L ;fyLx¿lardf k|:t't 

ug'{xf];\ . To;;DaGwL 5nkmn ug'{xf];\ .
-u_	 nfO6]lgª /8 nufPsf] 3/ jf clkm;df uO{ To;sf] cWoog ug'{xf];\ . OG6/g]6af6 To;;DaGwL ;fdu|L cWoog 

u/L k|ltj]bg n]Vg'xf];\ .

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ l:y/ ljB't\\, o;sf  c;/ / pkof]lutfsf]  hfgsf/L lbg' xf] . l;sf?nfO{ l:y/ 
ljB't\\;Fu hf]l8Psf 36gfsf] yk >Job[Zo ;fdu|L x]g{ ;xof]u ug'{xf];\ . r6\ofª;DaGwL hfgsf/L vf]hL ug{ nufpg'xf];\ .  
l;sf?n] u/]sf] sfdsf] d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .

#=	 ljifo If]q 
ljB't\ / r'Das -l:y/ ljB't\_     

$=	l;sfO pknlAw 
-s_	 l:y/ ljB't\sf] kl/efiff  atfpg 
-v_	 l:y/ ljB't\sf c;/ / pkof]lutf atfpg    
-u_	 r6\ofªsf] kl/ro lbg  
-3_	 nfO6]lgª /8sf] pkof]lutf atfpg 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M
-s_	 l:y/ ljB't\\ s]nfO{ elgG5, n]Vg'xf];\ .
-v_	 l:y/ ljB't\sf c;/ / pkof]lutfsf] ;"rL agfpg'xf];\ .  
-u_	 b}lgs hLjgdf cg'ej u/]sf l:y/ ljB't\;Fu ;DalGwt 36gf pNn]v ug'{xf];\ . 
-3_	 nfO6]lgª /8sf] kl/ro lbFb} pkof]lutf klg n]Vg'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
wf/f ljB't\\ (Current Electricity) M ;'rfns tf/df Ps 7fpFaf6 csf]{ 7fpFdf x'g] On]S6«f]gsf] lg/Gt/ k|jfxnfO{ wf/f  
ljB't\\ elgG5 .  b}lgs hLjgdf wf/f ljB't\ cToGt pkof]uL 5 . wf/f ljB't\\ k|jfx x'gsf nflu ljB't\sf] ;|f]t, ;'rfns tf/, 
l:jr / nf]8 cfjZos x'G5 . ljB't\sf] ;|f]t, ;'rfns tf/, l:jr / nf]8 hf]8]/ agfOPsf] af6f]nfO{ ljB't\\ kl/ky elgG5 . ljB't\ 
kl/kydf h8fg x'g] nf]8 Ps vfnsf] pks/0f xf] h;n] ljB't\ zlStnfO{ cGo zlStdf ¿kfGt/0f u5{ . ;]naf6 xfdL wf/f ljB't\\ 
k|fKt u5f}{F .

;]n -Cell_ M ljB'tLo pmhf{ e08f/0f / pTkfbg ug]{ pks/0fnfO{ ;]n elgG5 . o;n] /f;folgs zlStnfO{ ljB't\ zlStdf kl/jt{g 
u5{ . km]l/ l/rfh{ x'g] jf gx'g] cfwf/df ;]n b'O{{ vfnsf x'G5g\ M k|fOd/L ;]n / ;]s]G8/L ;]n 

k|fOd/L ;]n (Primary cell) M l/rfh{ ug{ gldNg] ;]nnfO{ k|fOd/L ;]n elgG5 . oL ;]n Psk6s k|of]u ePkl5 l/rfh{ u/]/ 
km]l/ k|of]u ug{ ldNb}g . oL ;]n kf]6]{an oGqdf k|of]u x'G5g\ . k|fOd/L ;]nx¿sf] lglZrt cfo' x'G5 / Psk6s k|of]u ePkl5 
ltgnfO{ k|lt:yfkg ug'{k5{ . oL ;]nx¿ ;fdfGotM ;:tf x'G5g\ . oL ;]n jftfj/0fsf nflu xflgsf/s x'G5g\ / k|b"if0f a9fpF5g\ .  
Iff/Lo Aof6«L, lhª\s–sfa{g Aof6«L, lnlyod Aof6«L o;sf pbfx/0f x'g\ .

;]s]G8/L ;]n (Secondary Cell) M l/rfh{ u/]/ km]l/ k|of]u ug{ ldNg] ;]nnfO{ ;]s]G8/L ;]n elgG5 . l/rfh{ x'g] ePsfn] 
o;nfO{ k6s k6s k|of]u ug{ ldN5 . ;]s]G8/L ;]nsf] cfo' nfdf] x'G5 . k|fOd/L ;]nsf] t'ngf oL ;]n dxª\uf x'G5g\ . vf;df 
oL ;]n pN6f] /f;folgs k|ltlj|mof ug{ ;Ifd x'G5g\ .  n]8 Pl;8 Aof6«L, lgsn–Sof8ldod Aof6«L, lnlyod cfog Aof6«L, lgsn 
d]6n xfO8«fO8 Aof6«L o;sf pbfx/0f x'g\ .

71.1 k|fOd/L ;]n 71.2 ;]s]G8/L ;]n

;]nsf] pkof]lutf  ( USes of Cells) M ;]nnfO{  kf]6]{an pks/0f -h:t} M:df6{kmf]g, Nofk6k, 6\ofAn]6, Sofd]/f cflb_df 
k|of]u ul/G5 . ljB'tLo ;jf/L ;fwgdf o;sf] k|of]u x'G5 . cfkt\sfnLg cj:yfdf Aofs ck kfj/sf] ¿kdf Aofª\s, c:ktfn, 
tYofª\s s]Gb| cflbdf lgaf{w kfj/ ;KnfO{ (UPS) k|of]u x'G5 . ;f}o{ Kofg]n / xfjf 6af{Og cflbaf6 pTkGg cltl/St  pmhf{ 
e08f/0f ug{ ;lsG5 . lrlsT;f lj1fgdf k];d]s/, >j0f oGq, OG;'lng kDk cflbdf klg Aof6«L k|of]u ePsf] x'G5 .  cGtl/If 
cg';Gwfg tyf k|of]uzfnfdf ;]s]G8/L ;]n k|of]u ul/G5g\ . 

ST wf/f ljB't\ / ;]nsf] k|of]u @ 
306f

sf8{ g+= &!

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

@=	 l;sfO lj|mofsnfk   
-s_	 k|fOd/L / ;]s]G8/L ;]nsf gd'gf lng'xf];\ / ltgsf] k|of]u;DaGwL hfgsf/L ;ª\sng u/L 5nkmn ug'{xf];\ .
-v_	 Pp6f cfn'df tfdfsf] tf/ / h:tfsf] lsnf uf8\g'xf];\ . ca b'a}sf] aflx/L 5]pnfO{ LED lrd;Fu hf]8\g'xf];\ .  

s] x'G5 cjnf]sg ug'{xf];\ . s] lrd w]/} ;do aln/xG5 < cjnf]sg u/L sf/0f;lxt lgisif{ n]Vg'xf];\ .
-u_	 Pp6f Pp6f k|of]u ePsf] k|fOd/L / ;s]G8/L ;]n lng'xf];\ /  b'a} ;]nnfO{ rfh{/df hf]8L s]xL ;do rfh{ 

ug'{xf];\ . ca b'a} ;]nsf] ef]N6]h dfkg ug'{xf];\ . s] km/s kfpg'eof] < k|fOd/L ;]nsf] ef]N6]h lsg ga9]sf] 
xf]nf <  clg ;]s]G8/L ;]n]sf] ef]N6]h lsg a9]sf] xf]nf < 5nkmn u/L n]Vg'xf];\ .

-3_	 OG6/g]6af6 vf]hL u/L k|fOd/L / ;]s]G8/L ;]n;DaGwL hfgsf/Lsf] l6kf]6 agfpg'xf];\ / ;fyLx¿;dIf k|:t't 
ug'{xf];\ .

-ª_	 sfkLdf ;]nsf] pkof]lutsf] ;"rL agfpg'xf];\ / ;fyLx¿nfO{ ;'gfpg'xf];\ .
-r_	 ;]n, lrd, tf/ / l:jr hf]8]/ wf/f ljB't\sf] kl/ky agfpg'xf];\ . l:jraf6 lrd afNg] / lgefpg] ug'{xf];\ . 

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ k|fOd/L ;]n / ;]s]G8/L ;]nsf] km/s tyf pkof]lutfsf]  hfgsf/L lbg' xf] . 
l;sf?nfO{ k|fOd/L ;]n / ;]s]G8/L ;]n;Fu ;DalGwt yk ls||ofsnfk u/fpg'xf];\ . l;sf?n] u/]sf] sfdsf] d"Nofª\sg 
u/L k[i7kf]if0f lbg'xf];\ .

#=	 ljifo If]q 
ljB't\ / r'Das -;]nsf] k|sf/ / pkof]u_     

$=	l;sfO pknlAw 
-s_	 wf/f ljB't\sf] kl/efiff  atfpg 
-v_	 ;]n, lrd, tf/ / l:jr hf]8]/ wf/f ljB't\sf] kl/ky agfpg    
-u_	 k|fOd/L ;]n / ;]s]G8/L ;]ndf km/s  atfpg 
-3_	 ;]nsf] pkof]lutf atfpg

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M
-s_	 wf/f ljB't\\ s]nfO{ elgG5 <
-v_	 ljB't\ kl/ky eg]sf] s] xf] < o;df s] s] /x]sf] x'G5 <
-u_	 k|fOd/L ;]n /  ;]s]G8/L ;]nsf pbfx/0f lbg'xf];\ .
-3_	 k|fOd/L ;]n /  ;]s]G8/L ;]ndf km/s n]Vg'xf];\ . 
-ª_	 ;]nsf] pkof]lutf n]Vg'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'

tn lbPsf] syf Wofg lbP/ k9\g'xf];\ M
r'Dassf] syf M d]/f] gfd r'Das xf] . d}n] kmnfd, sf]afN6, lgs]n wft'af6 ag]sf j:t' cfsif{0f ug]{ ePsfn] dnfO{ r'Das 
elgPsf] xf] . d k|fs[lts ¿kdf klg kfOG5' . d]/f] k|fs[lts ¿knfO{ nf]8:6f]g elgG5 . d]/f] Tof] :j¿k kmnfdsf] cS;fO8  
-DofUg]6fO6_ af6 ag]sf] x'G5 . k|fs[lts ¿kdf /xFbf klg d  kmnfdsf ;;fgf 6'j|mfnfO{ cfslif{t ug]{ / k[YjLsf] r'DasLo If]q;Fu 
kª\lSta¢ x'g] nIf0f k|blz{t u5'{ .  o; cj:yfdf d]/f] r'DjsLo zlSt 36fpg / a9fpg ;Dej x'Fb}g . 

cfw'lgs ljlwaf6 klg dnfO{ dflg;x¿n] agfpF5g\ . cfw'lgs ljlwaf6 algPsf] cj:yfdf d s[lqs r'Das elgG5' .  o; 
cj:yfdf cfjZostfcg';f/ d]/f] r'DasLo zlSt a9fpg / 36fpg ;lsG5 . d ljB't\ zlStsf] k|of]uaf6 klg agfOG5' . o;/L 
ag]sf] cj:yfdf dnfO{ ljB't\ r'Das elgG5 .  ljB't\af6  dnfO{ agfpg Pp6f kmnfdsf] lsnfnfO{ kfln; nufPsf] tf/n] 
kmGkmGtL a]/]/ tf/af6 ljB't\ aufpg'k5{ . o;f] ubf{ ddf r'DasLo zlSt k}bf x'G5 t/ of] zlSt c:yfoL vfnsf] x'G5 . ljB't\ aUg 
/f]lsgf;fy ddf /x]sf] r'DasLo zlSt klg x/fP/ hfG5 . d ;]/flds ;fdu|Laf6 klg agfOG5' . o:tf] cj:yfdf dnfO{ ;]/flds 
r'Das eG5g\ . ;]/fldsaf6 ag]sf cj:yfdf d cGoeGbf s]xL ;:tf] bfddf ahf/df e]l6G5' . d Pn'ldlgod, lgsn / sf]afN6af6 
klg agfOPsf] x'G5' . o:tf] cj:yfdf dnfO{ cnlgsf] r'Das elgG5 . d ahf/df ljleGg cfsf/df pknAw 5' . 58 cfsf/, o' 
cfsf/ cflb . of] cj:yfdf ddf r'DasLo u'0f lg/Gt/ /lx/xG5 .  o:tf] cj:yfdf dnfO{ :yfoL r'Das elgG5 . dnfO{ lrGg 
tkfO{FnfO{ Psbd} ;lhnf] x'G5 . d]/f] s]xL nIf0f /x]sf 5g\ . tL nIf0f g} d]/f] klxrfgsf cfwf/ x'g\ . 

-s_	 d}n] r'DasLo j:t'nfO{ cfslif{t u5'{ eg] cr'DasLo j:t'nfO{ s'g} c;/ ulb{gF . 

-v_	 :jtGq¿kn] 3'Dg ;Sg] u/L em'G8\ofpFbf d hlxn] klg pQ/ blIf0f kms]{/ a:5' . 

-u_	 d]/f] b'O{{ w|'j 5g\M pQ/L w\'j / blIf0fL w|'j . oL b'O{{ w|'j slxNo} 5'l§Fb}gg\ .

-3_	 d c;dfg w|'jlt/ cfslif{t x'G5' eg] ;dfg w|'jtkm{ ljslif{t x'G5\' .

	 tkfO{F+nfO{ d]/f] hLjg syf s:tf] nfUof] < dg k¥of] < 

 

72.1  nf]8:6f]g 72.2  58 r'Das 72.3 ljB't\ r'Das

r'DasTjsf] cf0fljs l;¢fGt M r'DasTjsf] cf0fljs l;¢fGtnfO{ lgDglnlvt a'Fbfx¿sf] JofVof ug{ ;lsG5 M

-s_	 r'DasLo j:t'sf] k|To]s c0f' cfkm}Fdf ;fgf] r'Das xf] . o:tf c0f'nfO{ c0f'r'Das elgG5 . r'Dasdf h:t} x/]s c0f' 
r'Dasdf  pQ/L / blIf0fL w|'j /x]sf x'G5g\ .

-v_	 r'DasLo j:t'df /x]sf c0f' r'Das k/:k/ cfsif{0fn] ubf{ cf0fljs ;d"x agfP/ a;]sf x'G5g\ . o;n] ubf{ x/]s r'DasLo 
j:t'n] r'DasLo u'0f b]vfpg ;Sb}g . 

-u_	 r'Dasdf /x]sf c0f' r'Dasx¿ Ps} lbzflt/ kms]{/ ;dfgfGt/ a:bf To; j:t'df r'DasLo zlSt pTkGg x'G5 . r'DasLo 
j:t'sf ;a} c0f' r'Das lglZrt j|mddf ldn]/ /x]sf] cj:yfdf r'DasLo zlSt clwstd x'G5 . o;nfO{ DofUg]l6s 
:ofr'/];g elgG5 . of] cj:yfdf ;a} c0f' r'Dasf] pQ/L w'|j Pp6} lbzfdf kms]{sf] x'G5 .

ST r'Das / o;sf u'0f # 
306f

sf8{ g+= &@

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

@=	 l;sfO lj|mofsnfk   
-s_	 Pp6f nf]8 :6f]g lng'xf];\ / o;n] r'DasLo u'0f k|bz{g u5{ ls ub}{g k/LIf0f ug'{xf];\ .
-v_	 ljleGg cfsf/sf] r'Dassf] gSzf n]vL pQ/L / blIf0fL w'j 5\6ofpg'xf];\ .
-u_	 b'O6f r'Das lnP/ r'Dassf ;a} u'0fsf]  k/LIf0f ug'{xf];\ .
-3_	 OG6/g]6af6 vf]hL u/L r'Dassf] cf0fljs l;¢fGt;DaGwL ljifo cWoog u'g{xf];\ / To;sf] k|ltj]bg 

n]Vg'xf];\ .
-ª_	 r'Dassf] cf0fljs l;¢fGtsf] lrq n]vL aofg ;d]t ug'{xf];\ .

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ r'Das;DaGwL hfgsf/L lbg' xf] . l;sf?nfO{ ljleGg vfn] r'Das b]vfP/ To;sf] 
af/]df eGg nufpg'xf];\ . r'Dassf d'Vo u'0fx¿sf] ;"rL tof/ u/L sIffdf 6fF;L lbg'xf];\ .  l;sf?n] u/]sf] sfdsf] 
d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .

#=	 ljifo If]q 
ljB't\ / r'Das -r'Das / o;sf u'0f_     

$=	l;sfO pknlAw 
-s_	 r'Dassf] kl/efiff atfpg 
-v_	 r'Dassf u'0fsf] ;"rL agfpg    
-u_	 r'DasTjsf] cf0fljs l;¢fGt atfpg 
-3_	 ljleGg vfnsf r'Das klxrfg ug{ 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M
-s_	 r'Das s]nfO{ elgG5 <
-v_	 r'Dassf u'0fsf] ;"rL agfpg'xf];\ .
-u_	 nf]8 :6f]g eg]sf] s] xf] < 
-3_	 r'DasTjsf] cf0fljs l;¢fGt jofg ug'{xf];\  . 
-ª_	 km/s n]Vg'xf];\ M
	 -c_ k|fs[lts r'Das / s[lqd r'Das	 -cf_ ;]/flds r'Das / cnlgsf] r'Das

72.4 r'Das aGg afFsL /x]sf] r'DasLo j:t'sf] kftf 72.5  r'Das agL ;s]kl5sf] r'DasLo j:t'sf] kftf



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
r'DasLo zlStsf] x|f; (Demagnitization) M r'Dasdf /x]sf] zlSt gi6 x'Fb} hfg'nfO{ r'DasLo zlStsf] x|f; elgG5 . 
r'Dsadf /x]sf c0f' r'Dasx¿ j|md ldnfP/ Ps} lbzflt/ kms]{/ /x]sf x'G5g\ . s'g} sf/0faf6 oL c0f'x¿sf] l:ylt vNalnFbf oL 
hyfefjL 5l/g k'U5g\ / r'DasLo zlSt x|f; x'G5 .  lgDglnlvt sf/0faf6 r'DasLo zlSt x|f; x'G5 .
-s_	 ttfpFbf M r'DasnfO{ ttfpFbf r'Dassf c0f'x¿df sDkg eO{ c0f'x¿sf] l:ylt vNalnG5 / r'DasLo zlSt x|f; x'G5 .
-v_	 lxsf{pFbf jf v;fNbf M r'DasnfO{ s'g} j:t'n] lxsf{pFbf jf s8f ;xtdf v;fNbf o;df ePsf c0f'x¿sf] l:ylt / j|md 

vNalnG5 / r'DasLo zlSt x|f; x'G5 .
-u_	 ljB't\\ k|jfx ubf{ M r'Dasdf ljB't\\ k|jfx ubf{ cN6/g]l6ª s/]G6df lg/Gt/ w|'j kl/jt{g x'g] ePsfn] o;n] r'Dassf 

c0f'x¿df sDkg k}bf u5{ / c0f'x¿sf] l:ylt vNalnG5  . o;sf] kmn:j¿k r'DasLo zlSt x|f; x'G5 .
-3_	 nfdf] ;do To;} /fVbf M r'DasnfO{ nfdf] ;do;Dd v'nf 7fpFdf /fVbf jf k|of]u ubf{ r'DasLo zlSt la:tf/} Ifo x'Fb} 

hfG5  . jf:tjdf ljleGg k|fs[lts k|lj|mof tyf k|efjn] g} j|mlds ¿kdf zlSt Ifo x'Fb} hfg] u5{ .
-ª_	 csf]{ alnof] r'DasLo If]qdf n}hfFbf M r'DasnfO{ csf]{ alnof] r'DasLo If]qdf n}hfFbf o;sf r'DasLo c0f'x¿sf] 

cjl:ylt vNalng k'U5 / zlSt x|f; x'G5 .
r'DasTjsf] ;+/If0f M r'DasLo zlSt x|f; x'gaf6 hf]ufpg'nfO{ r'DasTjsf] ;+/If0f elgG5 . o;sf nflu r'Dassf] plrt 
e08f/0f / ;'/Iff ug'{k5{ . l:y/ / lgolGqt jftfj/0fdf /fVg'k5{ . o;sf ;fy} r'DasTjsf] ;+/If0fsf nflu lgDglnlvt pkfo 
cjnDag ug'{k5{ M
-s_	 pRr tfkj|mdaf6 hf]ufpg]	 -v_	 ef}lts rf]6k6saf6 hf]ufpg] 
-u_	 lvof nfUg glbg]	 -3_	 alnof] afx\o r'DasLo If]qaf6 6f9f /fVg] 

e"r'DasTj (Geomagnetism) 
k[YjLn] Ps ljzfn r'Dasn] h:t} sfd u5{ . k[YjLsf] sf]/ klUnPsf kmnfd / lgs]naf6 ag]sf] 5 . oxL sf/0f k[YjLn] r'DasLo 
If]q pTkGg u5{ . e"r'DasLo pQ/L w|'j ef}uf]lns blIf0f w|'jd'lg l5k]/ /x]sf] x'G5 .  o;n] 58 r'Dassf] blIf0fL w'|jnfO{ cfslif{t 
u5{ . e"r'DasLo blIf0fL w|'j ef}uf]lns pQ/ w|'jd'lg l5k]sf] x'G5 . o;n] 58 cfsf/sf] r'Dassf] pQ/L w|'jnfO{ cfslif{t u5{ .  
ef}uf]lns pQ/n] blIf0f w'|jsf] rl/q b]vfpF5 eg] ef}uf]lns blIf0f w'|jn] pQ/ w\|'jsf] nIf0f b]vfpF5 .
r'DasLo lbskft (Angle of declination) M k[YjLsf] pQ/L / blIf0fL w|'j hf]8\g] ;txnfO{ ef}uf]lns d]l/l8og elgG5 eg] 
e"r'DasLo pQ/L / blIf0fL w|'j hf]8\g] ;txnfO{ e"r'DjsLo d]l/l8og elgG5 .  ef}uf]lns d]l/l8og / e"r'DasLo d]l/l8og Pp6} 
/]vfdf vlK6Fb}gg\ h;n] ubf{ oL b'O{{ /]vflardf sf]0f aG5 . ef}uf]lns d]l/l8og / e"r'DasLo d]l/l8og lardf aGg] sf]0fnfO{ 
r'DasLo lbskft -Angle of declination) elgG5 . o;nfO{ l8u|Ldf dfkg u/L k"j{klZrd pNn]v ul/G5 .  
r'DasLo cjkft (Angle of dip) M s'g} klg 7fpFdf :jtGqk"j{s em'G8\ofOPsf] r'DasLo l;of]n] lIflth;Fu agfPsf] sf]0fnfO{ 
cjkft elgG5 . o;sf] dfg k[YjLdf 7fpFcg';f/ km/s km/s x'G5 . vf;df o;sf] dfg 0°  b]lv 90° ;Dd /xG5 . e"dWo/]vfdf 
r'DasLo l;of] lIflth;Fu ;dfgfGt/ a:g] ePsfn] lbskftsf] dfg 0° x'G5 eg] e"r'DasLo w|'jdf o;sf] dfg 90°  x'G5 . cjkft 
dfkg ug{ k|of]u x'g] pks/0f l8k ;s{n xf] .

73.1 e"r'DasTj 73.2 lbskft 73.3 cjkft

ST r'DasLo zlStsf] x|f; / e"–r'DasTj @ 
306f

sf8{ g+= &#

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

@=	 l;sfO lj|mofsnfk   
-s_	 Pp6f 58 cfsf/sf] r'DasnfO{ wfufn] lardf afFw]/ :jtGq¿kn] 3'Dg ;Sg] u/L em'08\ofpg nufpg'xf];\ . 

s]]xL l5gkl5 of] l:y/ eP/ cl8G5 . To;sf] s'g w|'jn] stf b]vfPsf] 5, cjnf]sg u/L gf]6 ug'{xf];\ . o;} 
u/L r'DasnfO{ c¿ b'O{k6s 3'dfP/ l:y/ x'g lbg' eGg'xf];\ . s] x/]s k6s Pp6} lbzf b]vfP/ r'Das l:y/ 
ePsf] x'G5 < o:tf] lsg ePsf] xf]nf 5nkmn u/L lgisif{ lgsfNg nufg'xf];\ . l;sf?n] lgsfn]sf lgisif{ 
;xhstf{nfO{ ;'gfP/ cfjZos k[i7kf]if0f lbg'xf];\ . 

-v_	 b'O{cf]6f 58 r'Das lnP/ To;sf w|'j s:tf] cj:yfdf cfsif{0f / s:tf] cj:yfdf ljsif{0f x'G5  ;a} 
l;sf?nfO{ kfnf] kfnf] k|of]u u/]/ x]g{ nufpg'xf];\ . glthf l6kf]6 u/L Pscsf{nfO{ ;'gfpg eGg'xf];\ .

-u_	 Pp6f kmnfdsf] kftfnfO{ pQ/ blIf0f kmsf{P/ hldgdf uf8\g'xf];\ .  s]xL lbgkl5 Tof] kftfnfO{ hldgd'lgaf6 
lems]/ To;df r'DasLo u'0f eP gePsf] k/LIf0f ug'{xf];\ . Tof] kftfn] s;/L r'DasLo u'0f k|fKt u¥of]  
xf]nf < 5nkmn u/L lgisif{ lgsfNg nufpg'xf];\ .

-3_	 Pp6f sDkf; l;of]nfO{ hldgdf l:y/ x'g lbg'xf];\ . o;sf] ;'O{n] s'g s'g lbzf b]vfPsf] 5 < cjnf]sg u/L 
gf]6 ug'{xf];\  To;sf] sf/0f s] xf]nf < 5nkmn u/L lgisif{ n]Vg nufpg'xf];\ .

-ª_	 k[YjLsf] r'DasLo If]qdf r'DasLo an /]vfsf] lrq x]/L r'DasLo an/]vf stfaf6 stf uPsf 5g\, kQf 
nufpg nufpg'xf];\ . o:tf] lsg ePsf] xf]nf < 5nkmn u/L lgisif{ lgsfNg nufpg'xf];\ .

-r_	 OG6/g]6af6 lbSkft / cjkft;DaGwL hfgsf/L vf]hL u/L Pp6f k|ltj]bg tof/ ug{ nufpg'xf];\ . k|ltj]bg 
d"NofÍg u/L k[i7kf]if0f lbg'xf];\ .

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ e"r'DasTj / r'Das zlStsf] x|f;;DaGwL hfgsf/L lbg' xf] . l;sf?nfO{ ljleGg 
cfwf/ JofVof u/L e"r'DasTjsf] cjwf/0ff lbg'xf];\ . OG6/g]6af6 vf]hL u/L cjkft / lbskft;DaGwL hfgsf/L lng 
nufpg'xf];\ .  l;sf?n] u/]sf] sfdsf] d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .

#=	 ljifo If]q 
ljB't\ / r'Das -e"r'DasTj / r'DasLo zlStsf] x|f;_     

$=	l;sfO pknlAw 
-s_	 e"r'DasTj / o;sf  sf/0f atfpg 
-v_	 cjkft / lbskftsf] kl/efiff lbg    
-u_	 r'DasTjsf] x|f; x'g] sf/0f atfpFb} To;sf] ;+/If0fsf pkfo atfpg 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M
-s_	 r'DasTjsf] x|f; x'g] sf/0f n]Vg'xf];\ .
-v_	 r'DasTjsf ;+/If0fsf pkfo atfpg'xf];\ .
-u_	 lbskft s]nfO{ elgG5 < n]Vg'xf];\ .
-3_	 cjkft eg]sf] s] xf] < k[YjLsf] e"dWo /]vfdf / w|'jdf o;sf] dfg slt slt x'G5 <
-ª_	 cjkft / lbskftdf km/s n]Vg'xf];\ M
-r_	 k[YjLsf r'DasTj 5 eGg] s'/f l;¢ ug]{ s'g} tLgcf]6f cfwf/ n]Vg'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
u|fx{:y ljB'tLs/0f ;DaGwL hfgsf/L o; sf8{sf ljifoj:t' x'g\ .

u|fx{:y ljB'tLs/0f ( Household electrification) M ljB't\\ u[xaf6 pTkfbg ePsf] ljB't\ zlSt k|;f/0f nfOgdfkm{t dflg;sf] 
3/3/df k'¥ofpg] sfdnfO{ u|fx{:y ljB'tLs/0f elgG5 .  ljB't\\ u[xdf pRr ef]N6]hdf pTkfbg ePsf] ljB't\\ zlStnfO{ 6«fG;kmd{/sf] ;xof]udf 
36fP/ cfjZos ef]N6]hdf kl/0ft ul/G5 / 3/3/df k7fOG5 .  o;kl5 ;f] ljB't\sf] pkef]usf nflu tf/ / ljB'tLo pks/0f h8fg ul/G5 . 
o; sfo{nfO{ jfol/ª  (Wiring) elgG5 . jfol/ª ubf{ cfjZostfcg';f/ u|fx{:y ljB't\\ kl/ky lgdf{0f ul/G5 . kl/k/ydf pks/0fx¿ 
>]0fLj|md / ;dfgfGt/ b'a} lsl;dsf] h8fg ul/Psf] x'G5 .  ljB't\\ kl/kydf tLg vfnsf tf/x¿ k|of]u ul/G5g\ M nfOe tf/, Go'6«n tf/ / 
cly{ª tf/ 

nfOe tf/ (Live wire) M  pRr ljB'tLo kf]6]lG;ono'St tf/nfO{ nfOe tf/ elgG5 . of] tf/df kf]6]lG;on km/s Hofbf x'g] ePsfn] 
5f]Oof] eg] cf3ft -s/]G6_ nfU5 .  of] tf/ k|foM /ftf] jf sn]hL /ªsf] x'G5 . l:jr, ˆo'h h:tf pks/0f nfOe tf/df hf]l8G5, tfls oL 
aGb x'Fbf ljB't\\ k|jfx /f]lsof];\ . 

Go'6«n tf/ (Neutral wire) M of] tf/df z"Go kf]6]lG;on x'G5 . o;sf] /ª sfnf] jf lgnf]] x'G5 . of] tf/ nfOe h:tf] geP klg hyfefjL 
5'g' jf rnfpg' x'Fb}g . 

cly{ª tf/ (Earthing wire) M  u|fx{:y ljB't\ kl/kydf k|To]s pks/0fdf cly{ª tf/ x'G5 . of] tf/ ljt/0f aS; / ld6/dfkm{t\ hldgdf 
ufl8Psf] x'G5 .  pks/0fdf cy{ tf/ /fvL hldgdf uf8\g] sfdnfO{ cly{ª elgG5 .  tLgcf]6f lkg x'g] ;s]6df cy{ tf/sf] lkg dflykl§ 
PSn} /x]sf] x'G5 .  cly{ª tf/n] pks/0fsf] aflx/ lns ePsf] ljB't\\nfO{ hldgdf k7fpF5 / ;'/Iff u5{ .  of] tf/ k|foM xl/of] /ªdf x'G5 .

u|fx{:y ljB't\ kl/kydf k|of]u x'g] pks/0f M u|fx{:y ljB't\ kl/kydf k|of]u x'g] pks/0fx¿df d'Vo l:jr, ljB't\\ ld6/, ljt/0f af]8{, 
Pd=l;=aL=, ˆo'h, l:jr, Knu / ;s]6, lrd cflb x'g\ . 

d'Vo l:jr M (Main Switch) M u|fx{:y kl/kydf ljt/0f af]8{ / d'Vo ld6/ /x]sf] l:jr d'Vo l:jr xf] .  6«fG;ld;g nfOgaf6 cfPsf] 
ljB't\ d'Vo l:jr x'Fb} ljt/0f af]8{df hfG5 / ToxfFaf6 ;a} pks/0fdf hfG5 . d'Vo l:jrn] ljB't\ kl/kydf cfpg] ljB't\\nfO{ lgoGq0f u/L 
3/3/df k7fpg] u5{ .  o;sf] >]0fLj|md h8fgdf ul/Psf]  x'G5 . o;nfO{ df:6/ l:jr klg elgG5 .

ljB't\\ ld6/ (Electric motor) M 3/df k|of]u ePsf ljleGg pks/0fn] vkt u/]sf] ljB't\sf] dfqf dfkg ug]{ pks/0fnfO{ ljB't\ ld6/ 
elgG5 . o;nfO{ wft' KNffl:6s jf sf7af6 ag]sf] Pp6f a§fleq /flvPsf] x'G5 . ;f] a§fnfO{ ld6/ aS; elgG5 .  ld6/nfO{ d'Vo l:jr;Fu 
>]0fLj|md h8fgdf /flvPsf] x'G5  . o;df k|of]u ePsf] ;'O{ jf l8lh6n cª\sn] lglZrt ;dodf x'g] ljB't\ vktnfO{ dfkg u5{ . ljB't\ 
vktnfO{ lsnf]jf6cfj/ (KWh) df dfkg ul/G5 . o;nfO{ o'lg6 klg elgG5 . Ps lsnf]jf6 Ifdtfsf] Pp6f pks/0fn] Ps306fdf vkt 
ug]{ ljB't\\ a/fa/ Ps o'lg6 x'G5 . g]kfn ljB't\\ k|flws/0fn] pkef]StfnfO{ x/]s dlxgf ljB't\\ ld6/ x]/L Ps dlxgfsf] vkt a/fa/sf] ljB't\ 
dx;'nsf] /l;b lbG5 .  To;}sf] cfwf/df tf]lsPsf] k|lto'lg6 d"No lx;fa u/L xfdL dx;'n a'emfpF5f}F .

 ljB't\ vkt  (Energy  Consumed)Ö pks/0fsf] ;fdYo{  (Power) x  pks/0f ;ª\Vof (Number) x ;do  (Time)
                E.C.=  P x N x t 
of] ;"q k|of]u u/L ljB't\ vkt lgsfNg ;lsG5 .

ul0ftLo ;d:of pbfx/0f– !  M  ;GWofsf] 3/df  60W sf rf/ cf]6f lrd b}lgs 6 306f / 1500 W sf] OG8S;g r'nf] b}lgs 4 306f 
rnfOG5 eg] k|ltdlxgf ljB't\ vkt slt xf]nf < k|lto'lg6 ?= 9 sf b/n] Ps dlxgfsf] dx;'n slt xf]nf < 

oxfF, lrdsf] ;fdYo{ (P)Ö 60W= 60/1000 = 0.06 KW    ;ª\Vof (N)Ö 4   ;do (t) Ö 6 306f  ljB't\ vkt (E.C.) Ö ?
r'nfsf] ;fdYo{ (P)Ö 1500W=1500/1000 = 1.5 KW    ;ª\Vof (N)Ö1   ;do (t) Ö  4 306f ljB't\ vkt (E.C.) Ö ?
xfdLnfO{ yfxf 5,  Ps lbgdf lrdn]  ug]{ ljB't\ vkt  (E.C.) = PxNxt = 0.06x4x6 = 1.44 KWh
To;} u/L Ps lbgdf r'nfn] ug]{ ljB't\ vkt (E.C.) = PxNxt = 1.5x1x4 = 6.0 KWh 
Ps lbgdf x'g] hDdf ljB't\ vkt a/fa/ Ö 1.44 KWh + 6.0 KWh  = 7.44 KWh
ca, Ps lbgdf vkt x'g] ljB't\  vkt a/fa/   7.44 KWh
Ps dlxgf -30 lbg_ x'g] ljB't\ vkt a/fa/ 7.44 KWh x 30 = 223.2  KWh 
To;} u/L Ps o'lg6 ljB't\sf] dx;'n a/fa/ ?= 9
223.2  o'lg6 ljB't\sf] dx;'n a/fa/ ? 9 x 223.2 = ?  2008.8

ST u|fx{:y ljB'tLs/0f …sÚ
# 

306f
sf8{ g+= &$

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

@=	 l;sfO lj|mofsnfk   
-s_	 l;sf?nfO{ gofF 3/ agfPsf] 7fpFdf uO{ jfol/ª ePsf] cjnf]sg u/fpg'xf];\ . jfol/ª ug]{ k|fljlws;Fu ;f]w]/ 

nfOe Go'6«n / cly{ª tf/ s'g s'g xf] egL klxrfg ug{ nufpg'xf];\ / Tof] s'/f sfkLdf gf]6 ug{ nufpg'xf];\ . 
jfol/ª ubf{ km/s km/s /ªsf tf/ k|of]u lsg ul/Psf] xf]nf l;sf?lar 5nkmn u/fpg'xf];\ / lgisif{ lgsfNg 
;xof]u ug'{xf];\ . 

-v_	 l;sfO s]Gb|df /x]sf  d'Vo l:jr / ljB't\\ ld6/ l;sf?nfO{ cjnf]sg u/fpg'xf];\ . k'/fgf] jf lau|]sf d'Vo 
l:jr / ljB't\ ld6/ b]vfP/ tL pks/0fn]  s;/L sfd u5{g\, l;sf?nfO{ hfgsf/L  lbg'xf];\ . 

-u_	 l;sf?nfO{ d'Vo l:jr / ljB't\ ld6/sf] af/]df OG6/g]6af6 cWoog ug{ nufP/ dxŒjk"0f{ hfgsf/Lx¿ gf]6  
ug{ nufO{ l;sf?lar 5nkmn rnfpg'xf];\ . 5nkmnsf lgisif{ lgsfNg l;sf?nfO{ ;xof]u ug'{xf];\ .

-3_	 ljB't\ vkt;DaGwL ul0ftLo ;d:of lbP/ l;sf?nfO{ xn ug{ cEof; u/fpg'xf];\ .

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ u|fx{:y ljB'tLs/0f;DaGwL hfgsf/L lbg' xf] . l;sf?nfO{ ljleGg :yfgsf] e|d0f  
u/fP/ u|fx{:y ljB'tLs/0f;DaGwL cEof; ug{ lbg'xf];\ . >]0fLj|md / ;dfgfGt/ h8fg;DaGwL hfgsf/L u/fpg'xf];\ .  
l;sf?n] u/]sf] sfdsf] d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .

#=	 ljifo If]q 
ljB't\ / r'Das -u|fx{:y ljB'tLs/0f_     

$=	l;sfO pknlAw 
-s_	 u|fx{:y ljB'tLs/0f kl/efiff lbg / ToxfF k|of]u x'g] pks/0fsf] klxrfg ug{ 
-v_	 u|fx{:y ljB'tLs/0fdf  nfOe, Go'6«n / cly{ª tf/ klxrfg ug{ 
-u_	 d'Vo l:jr / ljB't\ ld6/ klxrfg ug{ / ltgsf] sfd atfpg
-3_	 ;"q k|of]u u/L ljB't\ vkt\;DaGwL ul0ftLo ;d:of xn ug{

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M
-s_	 u|fx{:y ljB'tLs/0f eg]sf] s] xf] < n]Vg'xf];\ .
-v_	 u|fx{:y ljB'tLs/0fdf slt vfndf tf/ x'G5g\ < ltgdf s'g s'g /ªsf tf/ k|of]u ul/G5 < 
-u_	 d'Vo l:jr eg]sf] s] xf] < o;n] s] sfd u5{ <  atfpg'xf];\ .
-3_	 ljB't\ ld6/ eg]sf] s] xf] < o;n] s] sfd u5{ <
-ª_	 tnsf] ul0ftLo ;d:of xn ug{'xf];\ .
	 cfkmtfasf] 3/df  40W sf 10 cf]6f lrd b}lgs 5 306f / 1000 W sf] cfO/g b}lgs 4 3G6f / 1500 

W sf] ljB't\ r'nf] b}lgs 2 306f rnfOG5 eg] k|ltdlxgf ljB't\ vkt slt xf]nf < k|lto'lg6 ?= 8.50 sf 
b/n] Ps dlxgfsf] dx;'n slt xf]nf < 



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
u|fx{:y ljB'tLs/0fdf k|of]u x'g] pks/0f;DaGwL hfgsf/L o; sf8{sf ljifoj:t' x'g\ .

u|fx{:y ljB't\ kl/kydf k|of]u x'g] pks/0f M u|fx{:y ljB't\ kl/kydf k|of]u x'g] pks/0fx¿df d]g l:jr, ljB't\ ld6/, ljt/0f 
af]8{, Pd=l;=aL=, ˆo'h, l:jr, Knu / ;s]6, lrd cflb x'g\ . 

-s_ ljt/0f af]8{ M (Distribution board) M ljt/0f af]8{sf] sfd ljB't\ k|;f/0f nfOgaf6 cfPsf] ljB't\ zlStnfO{ ljleGg 
ljB't\ kl/kydf k7fpg' xf] .  o;n] afol/ªdfkm{t\ ljB't\ zlStnfO{ pks/0fx¿df ljt/0f u5{ . o;df d'Vo ˆo'h /flvPsf] x'G5 
h;n] tf]lsPsf] eGbf a9L ljB't\  u|fx{:y kl/kydf k:g lbFb}g .

-v_ Pd=;L=aL (Miniature Circuit Breaker) M Pd=;L= aL= ljB't\\ ld6/sf] glhs ljt/0f af]8{df h8fg ul/Psf] x'G5 . 
o;nfO{ d'Vo ˆo'h klg elgG5 . o;nfO{ Pp6f a§fdf /flvPsf] x'G5 . k|;f/0f nfOgaf6 u|fx{:y kl/kydf k"j{ cg'dfg ul/Psf] 
eGbf a9L ljB't\ aUof] eg] of] cfkm}F aGb x'G5 / ljB't\ k|jfx /f]s]/ 3/÷sfof{nonfO{ ;'/Iff k|bfg u5{ .  ljB't\ kl/kysf] IfdtfeGbf 
a9L ef/ kl/kydf hf]8]df jf s'g} sf/0fjz ;6{ ;ls{6 ePdf o;n] aGb eO{ b'3{6gf x'gaf6 hf]ufpF5 .

-u_ ˆo'h (Fuse) M ˆo'h ljB't\ kl/kydf k|of]u x'g Pp6f ;'/Iff pks/0f xf] .  k/Dk/fut ¿kdf k|of]u x'g] ˆo'h ln8 / l6gaf6 
ag]sf] tf/sf] dl;gf] 6'j|mf xf] .  ˆo'hsf]  cj/f]w pRr x'G5 t/ kUng] tfkj|md sd x'G5 . kl/kydf k"j{ cg'dflgteGbf a9L s/]G6 
aUgf;fy of] tf/ hn]/ gi6 x'G5 / ljB't\ k|jfx /f]s]/ xfdLnfO{ ;Defljt vt/faf6 arfpF5 .

-3_ l:jr (Switch) M cfjZostfcg';f/ ljB't\ kl/kydf ljB't\ k|jfx aGb / rfn' ug{ k|of]u x'g] pks/0fnfO{ l:jr elgG5 .  
of] ljB't\ pks/0f cufl8 hf]l8Psf] x'G5 / cfjZostfcg';f/ vf]Ng / aGb ug{ ;lsG5 . l:jrnfO{ kl/kydf >]0fLj|md h8fgdf 
/flvPsf] x'G5 . x/]s pks/0fsf nflu km/s km/s / w]/} pks/0fsf nflu Pp6} l:jr ;d]t k|of]u x'g ;S5 .

-ª_ Knu / ;s]6  (Plug and Socket) M ljB't\ kl/kydf yk pks/0f h]f8\g jf ljB't\ kl/kynfO{ Ps 7fpFaf6 csf]{ 7fpFdf 
lj:tf/ ubf{ Knu / ;s]6sf] k|of]u  x'G5 .  ;s]6nfO{ 3/ jf sfof{nosf] leQfdf hf]l8Psf] x'G5, hxfF Knu hf]8]/ ljB't\ pk/s0f 
hf]8\g jf kl/ky lj:tf/ ug{ ;lsG5 .  ;s]6x¿ Pp6fb]lv w]/} Knu nfUg ;Sg] x'G5g\ . oL b'O{{ lkg jf tLg lkgo'St klg x'G5g\ .

-r_ lrd (bulb) M ljB't\ zlStnfO{ k|sfz zlStdf abNg] pks/0fnfO{ lrd elgG5 . u|fx:y{ kl/kydf lrdnfO{ ;dfgfGt/ 
h8fg ul/G5 . o;f] ubf{ x/]s lrdnfO{ cnu cnu afNg / lgefpg ;lsG5 . 6ª\u:6]g wft'sf] dl;gf] lkmnfd]G6 k|of]u ul/Psf] 
lrd k/Dk/fut lrd xf] . o;nfO{ lkmnfd]G6 aQL elgG5 . o;afx]s clxn] ˆnf]/];]G6 -6\o'a nfO6_ aQL, PnO8L aQL cflb 
k|of]udf cfPsf 5g\ .

75.1 ljB't\ ld6/ 75.2 ljt/0f af]8{ 75.3 Pd=;L=aL= 75.4 ˆo'h

75.5 l:jr 75.6 Knu 75.7  ;s]6 75.8  lrd

ST u|fx{:y ljB'tLs/0f  …vÚ
# 

306f
sf8{ g+= &%

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

@=	 l;sfO lj|mofsnfk   
-s_	 gofF 3/ agfPsf] 7fpFdf uO{ l;sf?nfO{ jfol/ª  tyf pks/0f h8fg sfo{ cjnf]sg u/fpg'xf];\ . jfol/ª ug]{ 

k|fljlws;Fu ;f]w]/ s'g s'g pks/0f sxfF sxfF / s;/L hf]l8G5 , kQf nufpg'xf];\ / Tof] s'/f sfkLdf gf]6 ug{ 
eGg'xf];\ / 5nkmn u/L lgisif{ lgsfNg nufpg'xf];\ . l;sf?n] lgsfn]sf] lgisif{ d"Nofª\sg u/L k[i7kf]if0f 
lbg'xf];\ .

-v_	 l;sf?nfO{ OG6/g]6 k|of]u u/L ljt/0f af]8{, Pd=;L=aL=, ˆo'h, l:jr, Knu, ;s]6, lrd;DaGwL kf7\o Pjd\ 
>Job[Zo ;fdu|L vf]hL ug{ nufpg'xf];\ / dxŒjk"0f{ s'/f sfkLdf gf]6 ug{ eGg'xf];\ . 

-u_	 lj|mofsnfk -v_ df pNn]v ePsf ;a} pks/0fsf] lrq n]v]/ gfds/0f ug{ nufpg'xf];\ .
-3_	 ljB'tLo pks/0fsf sfo{k|0ffnL;DaGwL lel8of] k|bz{g u/L l;sf?nfO{ b]vfpg'xf];\ / cfkm"nfO{ nfu]sf s'/f 

l6kf]6 ug{ eGg'xf];\ .
-ª_	 l;sfO s]Gb|sf] ljB'tLs/0fdf /x]sf pks/0fsf] cjnf]sg u/fO{ ltgsf] sfd sf/] l;sf?nfO{ cEof; 

u/fpg'xf];\ .

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ u|fx{:y ljB'tLs/0fdf k|of]u x'g] pks/0f;DaGwL hfgsf/L lbg' xf] . l;sf?nfO{ 
ljleGg :yfgsf] e|d0f  u/fP/ u|fx{:y ljB'tLs/0f k|of]u x'g] pks/0f lrGg] / sfd atfpg] cEof; ug{ lbg'xf];\ .  
l;sf?n] u/]sf] sfdsf] d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .

#=	 ljifo If]q 
ljB't\ / r'Das -u|fx{:y ljB'tLs/0fdf k|of]u x'g] pks/0fx¿_     

$=	l;sfO pknlAw 
-s_	 u|fx{:y ljB'tLs/0fdf k|of]u x'g] psk/0fsf] klxrfg ug{ /  gfd atfpg 
-v_	 u|fx{:y ljB'tLs/0fdf k|of]u x'g] psk/0fsf] sfd atfpg

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M
-s_	 ljt/0f af]8{  eg]sf] s] xf] < o;n] s] sfd u5{ <
-v_	 Pd=;L=aL sf] sfd s] xf] <  
-u_	 ˆo'h eg]sf] s] xf] < of] s]af6 ag]sf] x'G5 <  
-3_	 l:jrsf] lrq n]vL  o;sf] sfd atfpg'xf];\  .
-ª_	 Knu / ;s]6sf] sfd n]Vg'xf];\ .
-r_	 lrd eg]sf] s] xf] < o;n] s] sfd u5{ < lxhf] cfh s] s:tf lrd pknAw 5g\ <  



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
kbfy{ (Matter) M lk08 / cfotg ePsf j:t'nfO{ kbfy{ elgG5 . kfgL, kmnfd, xfjf, df6f] cflb kbfy{ x'g\ . kbfy{x¿ z'¢ / 
cz'¢ cj:yfdf kfOG5g\ .  s'g} klg j:t' gldl;Psf kbfy{ z'¢ kbfy{ x'g\ . kfgL, g'g, kmnfd cflb z'¢ kbfy{ x'g\ . df6f], xfjf, 
rkk6] cflbdf ljleGg kbfy{ ldl;Psf x'G5g\ . To;}n] tL j:t' cz'¢ kbfy{ x'g\ .

ld>0f (Mixture) M cz'¢ kbfy{df b'O{{ jf ;f]eGbf a9L j:t' ldl;Psf x'G5g\ . b'O{{ jf ;f]eGbf a9L j:t' ldl;P/ ag]sf] 
kbfy{nfO{ ld>0f elgG5 . rfdndf e';, bfndf dl;gf 9'ª\uf, lrof, ;j{t, xfjf cflb ld>0fsf pbfx/0f x'g\ . ld>0f aGg k|of]u 
ePsf j:t'nfO{ ld>0fsf cjoj elgG5 . pbfx/0fsf nflu lrof Pp6f ld>0f xf] eg] lrof aGg k|of]u x'g] kbfy{ -h:t}M b'w, 
lrgL, kfgL, lrofkQL_ o;sf cjoj x'g\ .  ld>0fdf /x]sf cjojsf] k|s[ltsf cfwf/df ld>0f b'O{{ k|sf/sf x'G5g\ M c;dfg 
ld>0f / ;dfg ld>0f .

c;dfg  / ;dfg ld>0f (heterogenous and Homogeneous mixture) M ld>0fdf ePsf cjojnfO{ gfª\uf] 
cfFvfn] 5'6\ofpg ;lsg] ld>0fnfO{ c;dfg ld>0f elgG5 . h:t} kfgL / jfn'jfsf] ld>0f, rfdn / e';sf] ld>0f, kmnfdsf] 
w'nf] / afn'jfsf] ld>0f cflb . ld>0fdf ePsf cjojnfO{ gfª\uf] cfFvfn] 5'6\ofpg g;lsg] ld>0fnfO{ ;dfg ld>0f elgG5 . 
g'gkfgLsf] ld>0f, lrgL / kfgLsf] ld>0f, lkQn cflb ;dfg ld>0f x'g\ . ;dfg ld>0fdf ;a} cjoj Psgfzn] ldl;Psf x'G5g\ . 
b'O{{ jf b'O{eGbf a9L j:t' ;dfg¿kn] ldl;P/ ag]sf] ;dfg ld>0fnfO{ 3f]n (solution) elgG5 . 3f]ndf 3'lnt kbfy{ / 3f]ns 
kbfy{ x'G5g\ . g'gkfgLsf] 3f]ndf g'g 3'lnt kbfy{ xf] eg] kfgL 3f]ns kbfy{ xf] . 

ld>0f 5'6\ofpg] ljlw 
ld>0fdf /x]sf cjojnfO{ cnu u/fpg] sfdnfO{ ld>0f 5'6\ofpg' elgG5 . ld>0f 5'6\ofpg] y'k|} ljlwdWo] s]xL ljlwsf] oxfF rrf{ 
ul/G5 .

jfikLs/0f ljlw (Evaporation) M 7f]; / t/n kbfy{sf] ld>0f -3f]n_nfO{ ttfP/ 3f]ns kbfy{nfO{ afkm agfO{ k7fpFbf 
3'lnt kbfy{ afFsL /xG5 . o; ljlwnfO{ g} jfikLs/0f ljlw elgG5 . g'gkfgLsf] 3f]naf6 g'g 5\6\ofpg of] ljlw k|of]u x'G5 .

cf;jg lj|mof (Distillation) M s'g} t/n kbfy{nfO{ ttfP/ afkm agfpg] / ;f] afkmnfO{ lr:ofP/ km]l/ t/n agfpg] ljlwnfO{ 
cf;jg lj|mof elgG5 . g'gkfgLsf] 3f]naf6 g'g / kfgL cnu cnu k|fKt ug{ of] ljlw ckgfOG5 . of] ljlw cz'¢ kfgLaf6 z'¢ 
kfgL lgsfNg klg k|of]u x'G5 .

j|mf]df6f]u|fkmL (Chromatography) M  j|mf]df6f]u|fkmL eg]sf] /ªsf] ld>0faf6 ljleGg vfn] /ª 5'6\ofpg] ljlw xf] . lkmN6/k]k/, 
sfut jf l;lnsf h]ndf km/s km/s /ªsf] ;g]{ -aUg]_ ult km/s km/s x'G5 . dfWoddf ;g]{ ultdf x'g] km/ssf] cfwf/df ld>0fdf 
/x]sf /ªx¿ 5'l§P/ /xG5g\ . j|mf]df6f]u|fkmLdf sfuh j|mf]df6f]u|fkmL, sf]nd j|mf]df6f]u|fkmLnufot ljlw x'G5g\ .

;]G6«Lˆo'lhª ljlw ( Centrifuging) M ld>0fdf /x]sf xn'sf / ux|f}F cjojx¿nfO{ a]:;/L 3'dfP/ ld>0f 5'6\ofpg] ljlwnfO{ 
;]lG6«ˆo'lhª elgG5 . xn'sf / ux|fF} j:t'nfO{ efF8fdf xfn]/ 3'dfpFbf xn'sf j:t' efF8fsf] d'vdf cfpF5 eg] ux|f}F j:t' efF8fsf] 
lkFwdf hfG5 . k/Dk/fut ¿kdf bxLnfO{ 7]sLdf dbfgLn] dy]/ gf}gL lgsfNg] sfo{ klg oxL ljlwcGt{ut k5{ . /utsf] hfFr ubf{ 
klg of] ljlw ckgfOG5 .

76.1 jfikLs/0f 76.2 cf;jg 76.3 j|mf]df6f]u|fkmL 76.4 ;]lG6«ˆo'lhª

ST ld>0f / o;sf k|sf/ # 
306f

sf8{ g+= &^

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

@=	 l;sfO lj|mofsnfk   
-s_	 3/fo;L hLjgdf k|of]u x'g] ld>0fsf] ;"rL agfpg'xf];\ . tL ld>0fdf s'g s'g j:t' cjojsf] ¿kdf /x]sf 5g\, 

tflnsf agfpg'xf];\ / ;fyLx¿;Fu 5nkmn ug'{xf];\ . 

ld>0fsf] gfd ld>0fdf /x]sf cjoj

-v_	 Pp6f efF8fdf g'g / kfgL 3f]Ng'xf];\ . ca Tof] 3f]nnfO{ ttfP/ kfgLnfO{ afkmsf] ¿kdf hfg lbg'xf];\ . kfgL 
afkm ag]/ uO;s]kl5 efF8fdf s] /xG5 < of] s'g ljlw xf], 5nkmn u/L lgisif{ n]Vg'xf];\ .

-u_	 Pp6f lsTnLdf ;kmf g'gkfgLsf] 3f]n xfNg'xf];\ / Tof] 3f]nnfO{ pdfNg'xf];\ . 3f]n pDn]kl5 lsTnLsf] 6'6Laf6 
afkm lg:s]/ dfly hfG5 . afkm hfg] af6fdf Pp6f lr;f] Kn]6 /fvL To;d'lg Pp6f Unf; /fVg'xf];\ . 6'6Laf6 
lg:s]sf] afkm Kn]6df k'u]kl5 b|jLe"t eO{ kfgL aG5 / Unf;df em5{ . Unf;df em/]sf] kfgL rfv]/ x]g'{xf];\ .  s] 
To;df g'lgnf]kg x'G5 < lunf;df hDdf ePsf] kfgL lsg g'lgnf] gePsf] xf]nf < 5nkmn ug'{xf];\ . of] s'g 
ljlw xf] < 5nkmn u/L n]Vg'xf];\ . 

-3_	 Pp6f las/df cfwfhlt kfgL /fv]/ To;df b'O{{ yf]kf sfnf] d;L xfNg'xf];\ . To;kl5 Pp6f ;fgf] l;Gsf]nfO{ 
las/sf] d'vdf t];f]{ /fv]/ wfufn] afFwL lkmN6/ sfutsf] 6'j|mfsf] cfwfhlt efu kfgLdf 8'afP/ em'G8\ofpg'xf];\ . 
s]xL ;dokl5 x]g'{xf];\ . s] lkmN6/ sfuhdf km/s km/s b'/Ldf cnu cnu /ª ePsf] b]lvG5 < o:tf] s;/L 
ePsf] xf]nf < 5nkmn u/L n]Vg'xf];\ . of] s'g ljlw xf] <

-ª_	 Pp6f af]tndf afn'jf / sf7sf] w'nf] /fv]/ af]tnnfO{ 8f]/Ln] afFw]/ hf]8n] 3'dfpg'xf];\ . lgs}a]/ 3'dfPkl5 
x]g'{xf];\ . af]ntsf] d'vlt/ s'g cjoj  /xG5 / lkFwlt/ s] /xG5 < o:tf]  lsg ePsf] xf]nf < of] s'g ljlw 
xf] < 5nkmn u/L n]Vg'xf];\ . 

-r_	 tkfO{Fsf] 3/df bxL dy]/ Gff}gL lgsfn]sf] x]g'{ePsf] 5 < dxL kfbf{ gf}gL s;/L dfly cfPsf] xf]nf < cleefjs;Fu 
s'/f u/L lgisif{ lgsfNg'xf];\ .

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ ld>0fsf] ;fdfGo hfgsf/L;lxt ld>0f 5'6\ofpg] l;k ljsf; ug'{ xf] . l;sf?nfO{ 
ljleGg  vfndf ld>0f lbO{ 5'6\ofpg cEof; u/fpg'xf];\ .  l;sf?n] u/]sf] sfdsf] d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .

#=	 ljifo If]q 
kbfy{ -ld>0f / ld>0f 5'6\ofpg] ljlw_     

$=	l;sfO pknlAw 
-s_	 ld>0fsf] kl/efiff atfpFb} o;sf k|sf/ pbfx/0f;lxt atfpg 
-v_	 3/Jojxf/df k|of]u ePsf ld>0f 5'6\ofpg] ljlw atfpg 
-u_	 jfikLs/0f, cf;jg, j|mf]df6f]u|fkmL / ;]lG6«ˆo'h ljlw klxrfg u/L kl/ro lbg  
-3_	 jfikLs/0f, cf;jg, j|mf]df6f]u|fkmL / ;]G6«Lˆo'h ljlw k|of]u u/L ld>0f 5'6\ofpg 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M
-s_	 ld>0f  eg]sf] s] xf]   o;sf k|sf/sf] gfd pbfx/0f;lxt n]Vg'xf];\ .
-v_	 jfikLs/0f ljlw eg]sf] s] xf]  < of] ljlwaf6 s:tf ld>0f 5'6\ofOG5 <  
-u_	 cf;jg ljlwaf/] 5f]6s/Ldf n]Vg'xf];\ .  
-3_	 j|mf]df6f]u|fkmL eg]sf] s] xf] < o; ljlwaf6 s:tf ld>0f s'g cfwf/df 5\6\ofOG5, n]Vg'xf];\ .
-ª_	 ;]lG6«ˆo'lhª ljlwsf] 5f]6f] kl/ro lbg'xf];\ .
-5_	 ;dfg / c;dfg ld>0fdf km/s n]Vg'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
tŒj  (Element) M Ps} vfnsf k/df0f' ldn]/ ag]sf] kbfy{nfO{ tŒj elgG5 . tTjnfO{ hlt 6'j|mf u/] klg cGo km/s u'0fsf] 
kbfy{ agfpg ;lsFb}g . kmnfd, ;'g, rfFbL, clS;hg, a|f]ldg cflb tŒjsf gfd x'g\ . xfn;Dd 92 k|fs[lts / 26 cf]6f s[lqd 
ul/sg 118 cf]6f tTj kQf nfu]sf 5g\ .

of}lus ( Compound) M b'O{{ jf ;f]eGbf a9L k|sf/sf k/df0f' ldn]/ ag]sf] kbfy{nfO{ of}lus elgG5 . of}lusnfO{ 6'j|mf u/]/ 
tŒj agfpg ;lsG5 . kfgL Pp6f of}lus xf] . of] xfO8«f]hg / clS;hg tŒjsf k/df0f' ldn]/ ag]sf] x'G5 . To:t} lrgL, g'g, 
cNsf]xn, lkm6ls/L of}lussf pbfx/0f x'g\ .  of}lussf] u'0f oyfjt\ /x]sf ;aeGbf ;fgf] s0fnfO{ c0f' elgG5 .

k/df0f' / o;sf] ;+/rgf (Atom and its structure) 
/f;folgs k|ltlj|mofdf efu lng] tŒjsf] ;aeGbf ;fgf] s0fnfO{ k/df0f' elgG5 . Pp6f tŒjsf] k/df0f' csf]{ tŒjsf] k/df0f'eGbf 
km/s x'G5 eg] Pp6} tŒjleqsf ;a} k/df0f' ;dfg vfnsf x'G5g\ . k/df0f' d'VotM tLg k|sf/sf pkkf/df0fljs s0f ldn]/ ag]sf] 
x'G5M On]S6«f]g, k|f]6f]g / Go'6«f]g . k/df0f' s]Gb|Lo efudf k|f]6f]g / Go'6«f]g /x]sf x'G5g\  . k/df0f'sf] s]Gb|Lo efunfO{ Go'lSno; 
elgG5 . On]S6«f]gx¿ Go'lSno;sf] jl/kl/ 3'ld/x]sf x'G5g\ . Go'lSno;sf] jl/kl/ On]S6«f]g 3'Dg] af6fnfO{ sIf jf ;]n elgG5 . 

On]S6«f]g (Electron) M  of] C0f rfh{o'St s0f xf] . o;sf] lk08 k|f]6f]gsf] t'ngfdf 1837 u'0ff sd x'G5 . of] ;]ndf /x]/ 
g'lSno;sf] kl/kl/ 3'ld/x]sf] x'G5 .

k|f6f]g (Proton) M of] wg rfh{o'St s0f xf]  . o;sf] lk08 1amu dflgG5 . of] s0f Go'lSno;df /x]sf] x'G5 .

Go'6«f]g (Neutron) M of] rfh{z"Go s0f xf] . o;sf] lk08 klg 1amu  x'G5 . of] s0f k|f]6f]g;Fu} Go'lSno;df /x]sf] x'G5 .

k/df0f'df C0ffTds rfh{o'St On]S6«f]g / wgfTds rfh{o'St k|f]6f]gsf] ;ª\Vof a/fa/ x'g] ePsfn] k/df0f' rfh{ z"Go -t6:y_ 
x'G5 . 

k/df0f' lrq agfpg] tl/sf 
ljleGg vfnsf] /ª ePsf l6sf jf cGgsf bfgf, wfuf] / sfut lnP/ ;lhn} k/df0f'sf] lrq agfpg ;lsG5 .  pbf/x0fsf nflu 
DofUg]l;od k/df0f'sf] lrqsf] cEof; ug'{xf];\ . DofUg]l;od k/df0f'df On]S6«f]g 12 cf]6f, k|f]6f]g 12 cf]6f / Go'6«f]g 12cf]6f 5g\ . 
ca o;sf] k/df0f' lrq lgDgfg';f/ agfpg ;lsG5 .
-s_	 sfkLsf] kGgfsf] lardf ;fgf] uf]nf] 3]/f n]Vg'xf];\ . uf]nf] 3]/fn] Go'lSno; hgfpF5 . ca Go'lSno;df k|f]6f]g / Go6«f]g x'g] 

ePsfn] uf]nf] 3]/fleq P 12 / N 12 n]Vg'xf];\ . o;sf] ;f6f] b'O{{ cnu cnu /ªsf cGgsf bfgf 6fF;]/ klg k|f]6f]g / 
Go'6«f]g b]vfpg ;lsG5 . 

-v_	 ca Go'lSno;eGbf aflx/ Pp6f uf]nf] 3]/f n]v]/ To;df b'O{{cf]6f On]S6«f]g b]vfpg'xf];\ .  klxnf] ;]ndf  2 cf]6f dfq 
On]S6«f]g cF6fpF5g\ . On]S6«f]gsf nflu csf]{ vfn] cGgsf bfgf klg 6fF:g ;Sg'x'G5 . ljleGg /ªsf] d;L klg k|of]u ug{ 
;Sg'x'G5 .

-u_	 o;aflx/ csf]{ uf]nf] 3]/f -cyf{t\ ;]n_ lvRg'xf];\ . To; ;]ndf 8 cf]6f;Dd On]S6«f]g c6\g ;S5g\ t/ 12 dWo] klxnf] 
;]ndf 2 cf]6f /flvPsfn] ca xfdL;Fu 10 cf]6f  On]S6«f]g  afFsL 5g\ . To;}n] bf];|f] ;]ndf 8 cf]6f On]S6«f]g /fVg'xf];\ . 

-u_	 ca t];|f] uf]nf lvRg'xf];\ . o; ;]ndf a9Ldf 18  o;/L cf]6f On]S6«f]g cF6fpg ;S5g\ t/  12 dWo] klxnf] ;]ndf  2 
cf]6f  / bf];|f] ;]ndf  8 cf]6f /flvPsfn] ca xfdL;Fu 2 cf]6f dfq On]S6«f]g  afFsL 5g\ . To;}n] t];|f] ;]ndf afFsL /x]sf 
2 cf]6f On]S6«f]g /fVg'xf];\ .  o;/L DofUg]l;osf] k/df0f' lrq tof/ x'G5 .  yk s]xL tŒjsf] k/df0f' lrq x]g'{xf];\ M

77.1 sfa{g 77.2 ˆnf]l/g 77.3 DofUg]l;od 77.4 Snf]l/g

ST k/df0f'sf] ;+/rgf # 
306f

sf8{ g+= &&

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

@=	 l;sfO lj|mofsnfk   
-s_	 tkfO{Fsf] jl/kl/ ePsf j:t' a6'Ng'xf];\ . tL s'g s'g kbfy{ x'g\ < tLdWo] s'g s'g of}lus / s'g s'g tŒj x'g\, 

5'6\ofpg'xf];\ . cfkm"n] u/]sf] sfd ldn] gldn]sf] yfxf kfpg ;xhstf{nfO{ b]vfpg'xf];\ .
-v_	 rf6{ k]k/nfO{ rf/ 6'j|mfdf afF8\g'xf];\ . Pp6f 6'j|mfsf] lardf sDkf;sf] ;xfotfn] uf]nf 3]/f lvRg'xf];\ . 

ca /ftf] abfd / s]/fpsf] bfgf lng'xf];\ . tLdWo] Pp6fnfO{ k|f]6f]g csf]{nfO{ Go'6«f]g dfgL Tof] uf]nf]3]/f leq 
5cf]6f abfd / 5cf]6f s]/fpsf] bfgfnfO{ ud nufP/ 6fF:g'xf];\ . of] sfa{g tŒjsf] Go'lSno; eof] . To;kl5 
Go'lSno;aflx/ /ftf] wfuf]sf] 3]/f agfpg'xf];\ / To;df l7s ljk/Lt lbzfdf kg]{ u/L b'O6f rfdnsf] bfgfnfO{ 
On]S6«f]gsf] ¿kdf 6fF:g'xf];\ . ca To;aflx/ wfufaf6 csf]{ 3]/f agfpg'xf];\ / To;df rf/cf]6f rfdnsf] bfgf 
Pscsf{af6 6f9f /xg] u/L 6fF:g'xf];\ . ca of] sfa{gsf] k/df0f' lrq aGof] . o;/L ag]sf] lrq ;xhstf{nfO{ 
b]vfpg'xf];\ / l;sfO s]Gb|sf] kf6Ldf 6fF:g'xf];\ .

-u_	 k':tsaf6 lnlyod, clS;hg, lgof]g, ;f]l8od / cfu{gdf x'g] On]S6«f]g, k|f]6f]g / Go'6«f]gsf] ;ª\Vof kQf 
nufpg'xf];\ /  lj|mofsnfk -v_ df u/]s} ljlwaf6 tL tŒjsf] k/df0f' lrq agfP/ ;xhstf{nfO{ b]vfpg'xf];\ .

-3_	 rf6{ k]k/ sf6]/ !) cf]6f kQL agfpg'xf];\ . To;df lardf uf]nf] 3]/f lvRg'xf];\ .  ca To;df km/s km/s 
tŒjsf nflu P / N n]v]/  k|f]6f]g / Go'6«f]gsf] ;ª\Vof n]Vg'xf];\ . ca Tof] Ps hgfn] Tof] kQL csf]{ 
;fyLnfO{ b]vfpg'xf];\ / To;sf] cfwf/df tŒjsf] klxrfg ug{ nufpg'xf];\ .

-ª_	 dflysf] ljlw ckgfP/ kf/df0fljs ;ª\Vof ! b]lv @) ;Dd kg]]{ tŒjsf] k/df0f' lrq agfpg] cEof; ug'{xf];\ . 
cfkm"n] agfPsf] k/df0f' lrq ;xhstf{nfO{ b]vfpg'xf];\ .

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ k/df0f'af/] ;fdfGo hfgsf/L lbFb} kf/df0fljs ;ª\Vof ! b]lv @) ;Ddsf 
;a} tTjsf] k/df0f' lrq agfpg ;Sg] l;k ljsf; ug{' xf] . oL tŒjsf] k/df0f' lrq agfpg k6s k6s cEof; 
u/fpg'xf];\ . l;sf?nfO{ k/df0f' lrq;DaGwL >Job[Zo ;fdu|L b]vfP/ yk cEof; ug{ nufpg'xf];\ .  l;sf?n] u/]sf] 
sfdsf] d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .

#=	 ljifo If]q 
kbfy{ -k/df0f'sf] ;+/rgf_     

$=	l;sfO pknlAw 
-s_	 tŒj / of}lusdf km/s atfpg 
-v_	 kf/df0fljs ;ª\Vof ! b]lv @) ;Ddsf tŒjsf] k/df0f' lrq agfpg 
-u_	 k/df0f'df x'g] kf/df0fljs s0fsf] gfd / kl/ro lbg

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M
-s_	 tŒj eg]sf] s] xf] < s'g} kfFrcf]6f tŒjsf] gfd n]Vg'xf];\ .
-v_	 of}lus eg]sf] s] xf]  < o;sf tLgcf]]6f pbfx/0f lbg'xf];\ . 
-u_	 k/df0f'df kfOg] d'Vo kf/df0fljs s0fsf] gfd / ljz]iftf n]Vg'xf];\ .  
-3_	 lgDglnlvt tŒjsf] k/df0f' lrq agfpg'xf];\ M
       a]l/lnod, gfO6«f]hg, Pn'ldlgod, kf]6fl;od   
-ª_	 km/s n]Vg'xf];\ M
	 -c_ tŒj / of}lus   -cf_ On]S6«f]g / k|f]6f]g   -O_ c0f' / k/df0f'



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
kbfy{df x'g] ef}lts / /f;folgs kl/jt{g o; sf8{sf] ljifoj:t' xf] .

kbfy{df kl/jt{g  (Change in matter) 
kbfy{sf] cfsf/, cfotg, cj:yf, ;+/rgf / /f;folgs u'0fdf x'g] km]/abnnfO{ kbfy{sf] kl/jt{g elgG5 . kbfy{df x'g] kl/jt{g 
b'O{{ k|sf/sf x'G5g\ M ef}lts kl/jt{g / /f;folgs kl/jt{g 

-s_ ef}lts kl/jt{g  (Physical Change) M kbfy{sf] cj:yf, /ª, cfotg, lk08 h:tf ef}lts u'0fdf km]/abn cfpg] t/ 
cfGtl/s agfj6df s'g} km]/abn gx'g] kl/jt{gnfO{ ef}lts kl/jt{g elgG5 . o; kl/jt{gdf kbfy{sf] /f;folgs u'0fdf kl/jt{g 
x'Fb}g . o;n] ubf{ o; k|lj|mofdf gofF kbfy{ aGb}g . of] kl/jt{g c:yfoL vfnsf] kl/jt{g x'G5, To;}n] o; k|lj|mofaf6 kl/jt{g 
ePsf] kbfy{nfO{ klxn]sf] cj:yfdf kmsf{pg ;lsG5 . sfuh Roft]/ 6'j|mf agfpg', a/km kUn]/ kfgL aGg', kfgLdf g'g 3f]lng', kfgL 
ttfP/ afkm aGg', sf7 sf6]/ kmlg{r/ agffpg' h:tf sfo{ ef}lts kl/jt{g x'g\ .

-v_ /f;folgs kl/jt{g (Chemical Change) M s'g} kbfy{sf] cfGtl/s agfj6df g} kl/jt{g eO{ gofF kbfy{ aGg] 
k|lj|mofnfO{ /f;folgs kl/jt{g elgG5 . of] :yfoL kl/jt{g xf] . To;}n] o; k|lj|mofdf kl/jt{g ePsf] kbfy{nfO{ klxn]sf] cj:yfdf 
kmsf{pg ;lsFb}g . sfuh 89fP/ v/fgL agfpg', kmnfddf lvof nfUg', kmn kfSg', kmnkm"n s'lxg', la?jfn] vfgf agfpg' cflb 
/f;folgs kl/jt{gsf pbfx/0f x'g\ .

78.1 sf7 sf6\g' 78.2 kfgL afkm aGg'

78.3 kmnfdsf lvof nfUg'  78.4 bfp/f afNg'

ST kbfy{df ef}lts / /f;folgs kl/jt{g # 
306f

sf8{ g+= &*

tx #

@=	 l;sfO lj|mofsnfk   
-s_	 cleefjssf] ;xof]udf tkfO{Fsf] jl/kl/ ePsf kbfy{ a6'Ng'xf];\ . ltgdf s] s:tf kl/jt{g ePsf] kfpg'eof], 

cjnf]sg ug'{xf];\ .  tL ;a}sf] ;"rL agfpg'xf];\ . ca tL kl/jt{gnfO{ ef}lts / /f;olgs kl/jt{gsf ;d"xdf 
5'6\ofpg'xf];\ .

-v_	 sfuhsf] Pp6f 6'j|mf lng'xf];\ / To;nfO{ ;nfO{ jf nfO6/ k|of]u u/L hnfpg'xf];\ . ca To;sf] v/fgLsf] 
cjnf]sg ug'{xf];\ . s] sfuh / v/fgL p:t} 5g\ < of] s'g vfnsf] kl/jt{g xf]nf < 5nkmn u/L lgisif{ 
lgsfNg'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ ef}lts / /f;folgs kl/jt{gaf/] hfgsf/L lbg' / tL kl/jt{g klxrfg ug{ ;Sg] l;k 
ljsf; ug'{ xf] . l;sf?nfO{ pgLx¿n] b}lgs hLjgdf cg'ej u/]sf yk k|lj|mof / 36gf atfP/ tL s'g vfnsf kl/jt{g 
x'g\ egL klxrfg ug{ / sf/0f atfpg cEof; u/fpg'xf];\ . l;sf?n] u/]sf] sfdsf] d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .

#=	 ljifo If]q 
kbfy{ -kbfy{df kl/jt{g_     

$=	l;sfO pknlAw 
-s_	 ef}lts / /f;folgs kl/jt{gsf] kl/efiff pbfx/0f;lxt atfpg  
-v_	 ef}lts / /f;folgs kl/jt{gdf km/s atfpg 
-u_	 jl/kl/ eO/x]sf 36gf jf k|lj|mof x]/L tL s'g s'g vfnsf kl/jt{g x'g klxrfg ug{ / sf/0f atfpg  

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M
-s_	 kbfy{df kl/jt{g eg]sf] s] xf] < o;sf k|sf/sf] gfd n]Vg'xf];\ .
-v_	 ef}lts kl/jt{g eg]sf] s] xf]  < o;sf tLgcf]6f pbfx/0f lbg'xf];\ . 
-u_	 /f;folgs kl/jt{g eg]sf] s] xf] < o;sf  tLgcf]6f pbfx/0f n]Vg'xf];\ .  
-3_	 lgDglnlvt k|ls||of s'g s'g vfnsf kl/jt{g x'g\, klxrfg ug'{xf];\ M
	 b'w kmf6\g', emf/kft s'lxg', kmn kfSg', gª sf6\g', skfn sf6\g', kfgLdf lrgL 3f]Ng', s}+rLn] sfuh sf6\g', 

df6faf6 sfFrf] OF6 agfpg', df6faf6 kSsL OF6 agfpg', kmnfddf lvof nfUg', ;'gaf6 uxgf agfpg', cGgaf6 
/S;L agfpg', eft ksfpg'

-ª_	 ef}lts / /f;folgs kl/jt{gdf km/s n]Vg'xf];\ .

-u_	 ld;|Lsf] 7'nf] 6'j|mf lng'xf];\ . To;nfO{ la:tf/} lxsf{P/ b'O{{, tLg jf rf/ 6'j|mf u/fpg'xf];\ . o;sf s] s] kl/jt{g 
eof] <  of] s:tf] vfnsf] kl/jt{g xf]nf < 5nkmn u/L lgisif{ lgsfNg'xf];\  .

-3_	 Pp6f lunf;df clnslt b'w lng'xf];\ / To;df s]xL yf]kf sfutLsf] /; xfNg'xf];\ . b'wdf s'g} kl/jt{g cfpF5 
ls cfpFb}g cjnf]sg ug'{xf];\ . o:tf]  kl/jt{g lsg ePsf] xf]nf < cleefjs;Fu ;f]wk'5 ug'{xf];\ . of] s:tf] 
vfnsf] kl/jt{g xf]nf < 5nkmn u/L lgisif{ lgsfNg'xf];\ . 

-ª_	 Pp6f lunf;df clnslt ;kmf lkpg] kfgL lnP/ To;df vfg] g'gsf] /fvL 3f]n agfpg'xf];\ . g'g 3f]lnPkl5 
ToxfF g'gsf s0f b]lvFb}gg\ .  ca Tof] kfgLnfO{ rfVg'xf];\ . kfgLsf :jfb s:tf] ePsf] kfOof] < of] s'g vfnsf] 
kl/jt{g xf]nf < 5nkmn u/L lgisif{ n]Vg'xf];\ .

-r_	 cfˆgf] b}lgs hLjgdf ul/g] sfddf cjnf]sg u/]/ kl/jt{gx¿sf] ;"rL agfpg'xf];\ . tL kl/jt{gnfO{ ef}lts 
/ /f;folgs kl/jt{gdf 5'6\ofP/ To;sf] sf/0f;d]t n]Vg'xf];\ / cleefjsnfO{ ;'gfpg'xf];\ .

 36gf kl/jt{gsf] k|sf/ sf/0f

!= b'waf6 bxL aGg'

@=============

/fof;lgs kl/jt{g b'w / bxLsf] u'0f / c0f' ;+/rgf 
km/s kg]{ ePsfn] 



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
;+o'Hotf  (Valency) M tŒjsf] ;+o'Hotf To;sf] kf/df0fljs ;+/rgfdf e/ k5{ . ;+o'Hotf ljz]if u/Lsg ;]ndf On]S6«f]gx¿ 
s;/L /x]sf 5g\ eGg] s'/fdf e/ k5{ cyf{t\ ;]nsf] ;+t[Kttf / c;+t[Kttfdf e/ k5{ . af]/ PG8 a'/Lsf] l;¢fGtcg';f/ s'g} ;]ndf  
a9Ldf slt On]S6«f]g cF6fpg ;lsG5 eGg] lgsfNg 2n2 ;"q k|of]u ul/G5 . o; ;"qdf n eGgfn] ;]nsf] j|md;ª\Vof xf] .  tnsf] 
tflnsfdf x]/f}F M 

;]nsf] j|md  klxnf] ;]n (n = 1) bf];|f] ;]n (n = 2) t];|f] ;]n (n = 3) rf}yf] ;]n (n = 4)

;]ndf cF6\g;Sg]   On]S6«f]gsf]  
clwstd ;ª\Vof

2n2 = 2 × 12 
= 2 × 1 =2

2n2 = 2 × 22 
= 2×4  =8

2n2 = 2 × 32 
= 2 × 9  = 18

2n2 = 2 × 42 
= 2 × 16  = 32

s'g} tŒjsf] k/df0f'n] k|ltlj|mof ubf{ sltcf]6f On]S6«f]g lng] lbg] jf ;femf ug]{ u5{,To;nfO{ g} ;f] tŒjsf] ;+o'Hotf elgG5 . 
tŒjsf] ;+o'Hotf o;sf] clGtd ;]ndf /x]sf] On]S6«f]g ;ª\Vofdf e/ k5{ . To;}n] k/df0f'sf] clGtd ;]nnfO{ ;+o'Hotf ;"rs 
;]n elgG5 . s'g} tŒjsf] k/df0f'sf] clGtd ;]ndf 8 cf]6f On]S6«f]g ePdf ;f] ;]n ;Gt'i6 x'G5 / To; k/df0f'n] On]S6«f]g n]gb]g 
jf ;femf ug]{ ub}{g .  klxnf] ;]nsf] xsdf b'O{cf]6f On]S6«f]g ePdf ;Gt'i6 x'G5 . o:tf] cj:yfdf ;f] tŒjsf] ;+o'Hotf z"Go (0) 
x'G5 . oL tŒjn] /f;folgs k|ltlj|mofdf efu lnFb}gg\ .  o:tf tŒjnfO{ lgliso tŒj elgG5 . x]lnod, lgof]g, cfu{g cflb o; 
vfnsf tŒj x'g\ . 

clGtd ;]ndf 1 b]lv 7 cf]6f On]S6«f]g x'g] tŒjn] cGo tŒj;Fu On]S6«f]gsf] n]gb]g jf ;fem]bf/L u5{g\ / /f;folgs k|ltlj|mofdf 
efu lnG5g\ . olb tŒjsf] clGtd ;]ndf 1 b]lv 3 cf]6f  On]S6«f]g 5g\ eg] oL tŒjsf k/df0f'n] tL On]S6«fg u'dfP/ -c¿nfO{ 
lbP/_ :yfloTj k|fKt u5{g\ . clGtd ;]ndf 4 cf]6f On]S6«f]g x'g] tŒjn] cGo tTj;Fu 4 cf]6f On]S6«f]g ;femf u5{ . To;}n] 
k/df0f'sf] clGtd ;]ndf 1 b]lv 4 cf]6f  On]S6«f]g x'g] tŒjsf] ;+o'Hotf clGtd ;]ndf hlt On]S6«f]g 5g\ Tolt g} x'G5  . olb  s'g} 
tŒjsf] clGtd ;]ndf 5 b]lv 7 cf]6f  On]S6«f]g 5g\ eg] oL tŒjsf k/df0f'n] cGo tŒjsf] k/df0f'af6 On]S6«f]g lnP/ :yfloTj 
k|fKt u5{g\ .  o:tf] cj:yfdf tL tŒjsf] clGtd ;]ndf hlt On]S6«f]g ylkFbf On]S6«f]g ;ª\Vof 8 k'U5, tŒjsf] ;+o'Hotf Tolt g} 
x'G5 . tnsf] tflnsf cWoog ug'{xf];\ M

k/df0f'sf] On]S6«f]g ljGof; / ;+o'Hotf

tŒjsf] gfd xfO8«f]hg x]lnod lnlyod a]l/lnod af]/f]g  sfa{g gfO6«f]hg clS;hg ˆnf]l/g lgof]g

;]n K K K, L K, L K, L K, L K, L K, L K, L K, L

On]S6«f]g ;+/rgf 1 2 2,1 2,2 2,3 2,4 2,5 2,6 2,7 2,8

clGtd;]nsf] On]S6«fg ;ª\Vof 1 2 1 2 3 4 5 6 7 8

u'dfpg], ;femf ug]{ jf c¿ 
af6 lng] On]S6«f]g ;ª\Vof

1 u'dfpg] 2 klxnf] ;]n 
x'Fbf ;Gt'i6

1 u'dfpg] 2 u'dfpg] 3 u'dfpg] 4 ;femf ug]{ 3 c¿af6 
lng]

2 c¿af6 
lng]

1 c¿af6 
lng]

0 ;Gt'i6

;+o'Hotf 1 0 1 2 3 4 3 2 1 0

tŒjsf] gfd ;f]]l8od DofUg]l;od P]n'ldlgod l;lnsg km:kmf]/; ;Nkm/ SNff]l/g cfu{g kf]6fl;od SoflN;od

;]n K, L,M K, L,M K, L,M K, L,M K, L,M K, L,M K, L,M K, L,M K, 
L,M,N

K,L,M,N

On]S6«f]g ;+/rgf 2,8,1 2,8,2 2,8,3 2,8,4 2,8,5 2,8,6 2,8,7 2,8,8 2,8,8,1 2,8,8,2

clGtd ;]nsf] On]S6«f]g ;ª\Vof 1 2 3 4 5 6 7 8 1 2

u'dfpg], ;femf ug]{ jf c¿ 
af6 lng] On]S6«f]g ;ª\Vof

1 2 3 4 3 2 1 0 1 2

;+o'Hotf 1 2 3 4 3 2 1 0 1 2

;+o'Hotfs} cfwf/df tŒjn] cGo tŒj;Fu /f;folgs k|ltlj|mof ug]{ ePsfn] ;+o'Hotfsf] 1fg c0f';"qsf]  cWoogsf nlfu 
cTofjZos 5 .

ST tŒjsf] ;+o'Hhtf @ 
306f

sf8{ g+= &(

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

@=	 l;sfO lj|mofsnfk   
-s_	 l;sf?nfO{ Pp6f rf6{ k]k/df k/df0f' ;ª\Vof 1 b]lv 20 ;Ddsf tŒjsf] On]S6«f]g ;+/rgf n]Vg nufpg'xf];\ / 

ltgsf] clGtd ;]ndf /x]sf On]S6«f]g ;ª\Vof x]/L x/]ssf] ;+o'Hotf n]Vg nufpg'xf];\ .

-v_	 x/]s b'O{{ hgf l;sf?sf] ;d"x agfpg'xf];\ . Pp6f l;sf?nfO{ xftdf tŒjsf] k/df0f' lrq lng nufpg'xf];\ / Tof] 
lrq cfˆgf] ;d"xsf] ;fyLnfO{ b]vfpg nufpg'xf];\ / ;d"xsf] csf]{ l;sf?nfO{ lrqsf] cfwf/df b]vfOPsf] 
tŒjsf] ;+o'Hotf eGg nufpg'xf];\ . csf]{k6s ;d"xsf ljBfyL{sf] e"ldsf abn]/ ;f]xL sfd bf]xf]¥ofpg 
nufpg'xf];\ .

-u_	 b'O{{ l;sf?sf] Pp6f Pp6f ;d"x agfpg'xf];\ / klxnf] l;sf?nfO{ s|ldstflagf tŒjx¿sf] gfd eGg nufpg'xf];\ 
/ bf];|f] l;sf?nfO{ ;f] tŒjsf] On]S6«f]g ljGof; n]vL ;+o'Hotf atfpg nufpg'xf];\ . csf]{ k6s Ps ;d"x 
/x]sf l;sf?nfO{ pgLx¿sf]  e"ldsf abn]/ ;f]xL sfd ug{ nufpg'xf];\ .

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ tŒjsf] ;+o'Hotfaf/] hfgsf/L lbg' xf] . l;sf?nfO{  kf/df0fljs ;ª\Vof 1 
b]lv 20  ;Ddsf ;a} tŒjsf] ;+/rgf agfpg nufpFb} To;sf] cfwf/df ;+o'Hotf slt x'G5, kQf nufpg k6s k6s 
cEof; u/fpg'xf];\ . l;sf?n] u/]sf] sfdsf] d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .

#=	 ljifo If]q 
kbfy{ -tŒjsf] ;+o'Hotf_     

$=	l;sfO pknlAw 
-s_	 ;+o'Hotfsf] kl/efiff atfpg  
-v_	 tŒjsf] On]S6«f]g ljGof; n]Vg / ;f]sf] cfwf/df ;f] tŒjsf] ;+o'Hotf atfpg 
-u_	 tŒjsf] k/df0f' lrq / On]S6«f]g ljGof; x]/L ;+o'Hotf atfpg  

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M
-s_	 ;+o'Hotf eg]sf] s] xf] < of] s] s'/fdf e/ k5{ <
-v_	 s:tf] cj:yfdf tŒjsf] ;+o'Hotf z"Go x'G5 <  o:tf tŒjnfO{ s] elgG5 <  
-u_	 s:tf] cj:yfdf  tŒjsf] ;+o'Hotf  1 x'G5 <  
-3_	 clS;hg, DofUg]l;od / SoflN;odsf] On]S6«fg  ljGof; km/s eP klg ;+o'Hotf plt g} x'G5, s;/L < 
-ª_	 lgDglnlvt tŒjx¿sf] ;+o'Hotf slt slt x'G5, n]Vg'xf];\ .
	 xfO8«f]hg, sfa{g, kf]6fl;od, P]n'ldlgod, lgof]g, a]l/lnod



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
tŒj jf of}lusf] c0f';"q o; sf8{sf] ljifoj:t' xf] . 

c0f';"q  (Molecular Formula) M /f;folgs k|ltlj|mof eO{ tŒjsf k/df0f'sf] ;+of]hg x'Fbf of}lus aG5 .  /;fog lj1fgdf 
of}lusx¿nfO{ gfdsf] ¿kdf gn]v]/ ;"qsf] ¿kdf n]lvG5 . tŒjsf ;ª\s]t k|of]u u/L agfOPsf] tŒj jf of}lussf c0f'x¿sf] 
;"qnfO{ cf0f' ;"q elgG5 . tŒjsf] c0f'df Ps}vfnsf k/df0f' x'G5g\ . h:t} Snf]l/gsf] c0f' (Cl2), cf]hf]gsf] c0f'  (O3) 
cflb . of}lussf] c0f'df PseGbf a9L vfnsf tŒjsf k/df0f' x'G5g\ . h:t}M ;f]l8od Snf]/fO8 (NaCl), P]n'ldlgod cS;fO8 
(Al2O3 ) .

oxfF s]xL c0f'sf] c0f';"q n]Vg cEof; u/f}F .  of] ljlw ;+o'Hotf ;f6fkm]/ ljlw xf] . o;df lgDglnlvt r/0f ckgfOG5 M

!= ;aeGbf klxn] of}lussf] gfd n]Vg'xf];\ M

;f]l8od Snf]/fO8 
-;f]l8od± Snf]l/g_

DofUg]l;od cS;fO8 
-DofUg]l;od ± clS;hg_

P]n'ldlgod a|f]dfO8 
-P]n]ldlgod ± a|f]ldg_

@= of}lusdf /x]sf tŒjsf] ;ª\s]t n]Vg'xf];\ M

                       Na             Cl Mg           O   Al         Br

#= tŒjsf] ;ªs]tdfly ;+o'Hotfsf] cª\s n]Vg'xf];\ M

Na1          Cl1 Mg2           O2 Al3        Br1

$= tŒjsf] ;+o'Hotf  ;f6fkm]/ u/L n]Vg'xf];\ M

                        Na1          Cl1 Mg2               O2 Al1           Br3

%= ;f6fkm]/ ePsf] cª\sdWo] 1 5 eg]  x6fOlbg'xf];\ . ;f6f;f6 ePsf] cª\s a/fa/ eP b'a}lt/sf] cª\s x6fOlbg'xf];\ 
/ b'a} ;ª\s]tnfO{  ;Fu} /fVg'xf];\ .

 NaCl MgO AlBr3  

oxL tl/sfaf6 c¿ w]/} of}lussf] c0f';"q n]Vg cEof; ug{ ;lsG5 .

ST cf0fljs ;"q @ 
306f

sf8{ g+= *)

tx #

@=	 l;sfO lj|mofsnfk   
-s_	 l;sf?n] ;ª\s]t / ;+o'Hotfsf] hfgsf/L lnO;s]sf 5g\ . oxL cfwf/df pgLx¿nfO{ c¿ y'k|} of}lusx¿ 

-h:t}M kf]6fl;od cS;fO8, DofUg]l;od cfof]8fO8, SoflN;od Snf]/fO8, sfa{g 8fOcS;fO8, SoflN;od 
gfO6«fO8, kf]6fl;od cS;fO8 cflb_sf] c0f';"q n]Vg cEof; u/fpg'xf];\ . 

-v_	 k|To]s l;sf?nfO{ Pp6f Pp6f sf8{ lbP/ To;df s'g} Pp6f of}lussf] c0f';"q n]Vg nufpg'xf];\  . ca ;a} 
sf8{ e]nf kf/]/ To;nfO{ tndfly kf/L ld;fP/ 3f]K6\ofpg'xf];\ . ca x/]s l;sf?nfO{ Pp6f sf8{ y'Tg nufP/ 
ToxfF n]lvPsf] c0f';"qn] hgfpg] of}lussf] gfd n]vL kfn} kfnf] b]vfpg eGg'xf];\ .  l;sf?n] n]v]sf] gfd 
ldn]sf] eP :jfaf;L lbg'xf];\ / gldn]sf] eP ldnfpg ;xof]u ug'{xf];\ .

-u_	 k|To]s l;sf?nfO{ Pp6f Pp6f sf8{ lbP/ To;df s'g} Pp6f of}lussf] gfd n]Vg nufpg'xf];\  . ca ;a} sf8{ 
e]nf kf/]/ To;nfO{ tndfly kf/L ld;fP/ 3f]K6\ofpg'xf];\ . ca x/]s l;sf?nfO{ Pp6f sf8{ y'Tg nufP/ 



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ of}lussf] gfdsf] cfwf/df c0f';"q n]Vg jf c0f';"qsf] cfwf/df of}lussf]  
gfd atfpg ;Sg] agfpg' xf] .  l;sf?nfO{ c¿ y'k|} yk of}lussf] gfd lbO{ c0f';"q n]Vg cEof; u/fpg'xf];\ . 
l;sf?n] u/]sf] sfdsf] d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .

#=	 ljifo If]q 
kbfy{ -c0f' ;"q_     

$=	l;sfO pknlAw 
-s_	 c0f';"qsf] kl/efiff atfpg  
-v_	 of}lussf] gfdaf6 ;+o'Hotf ;f6fkm]/ ljlwaf6 To;sf] c0f';"q n]Vg 
-u_	 of}lussf] c0f';"q x]/L To;sf] gfd atfpg  

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M
-s_	 c0f';"q eg]sf] s] xf] < 
-v_	 ;+o'Hotf ;f6fkm]/ ljlwaf6 of}lussf] c0f';"q n]Vg s] s] ug'{k5{ < ;a} a'Fbf pbfx/0f;lxt pNn]v ug'{xf];\ .  
-u_	 lgDglnlvt of}lussf] c0f';"q n]Vg'xf];\ M 
	 DofUg]l;od Snf]/fO8, l;Ne/ cS;fO8, SoflN;od gfO6«fO8, ;f]l8od cS;fO8, kf]6fl;od a|f]dfO8
-3_	 lgDglnlvt c0f';"q x'g] of}lussf] gfd n]Vg'xf];\ M
                                                AlN, AgCl, H2S, MgI2, K2 S

ToxfF n]lvPsf] of}lussf] c0f';"q n]vL kfn}kfnf] b]vfpg eGg'xf];\ . c0f';"q ldn]sf] eP :jfaf;L lbg'xf];\ / 
gldn]sf] eP ldnfpg ;xof]u ug'{xf];\ .

-3_	 c0f';"q / gfd n]lvPsf sf8{x¿ hyfefjL kf/]/ /fvL lbg'xf];\ / x/]s l;sf?nfO{ To;af6 Pp6f sf8{ tfGg 
nufpg'xf];\ / To;kl5 To;sf] hf]8f ldnfpg nufpg'xf];\ .

-ª_	 b'O{{ b'O{{ hgf l;sf?sf] ;d"x agfpg'xf];\ . x/]s ;d"xdf Pp6f l;sf?nfO{ of}lussf] gfd eGg / csf]{nfO{ 
plNnlvt ljlwaf6 To;sf] c0f';"q n]Vg nufpg'xf];\ . csf]{ k6s Tof] ;d"xsf l;sf?sf] e"ldsf cabnabn 
ul/lbg'xf];\ . l;sf?n] u/]sf] sfd ldn] gldn]sf] x]/L cfjZos k[i7kf]if0f lbg'xf];\ . 



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
tTjsf] juL{s/0f  (Classification of elements) M  clxn];Dd k|fs[lts / s[lqd u/L  118 hlt tŒj kQf nfu]sf 
5g\ . hlt hlt gofF tŒjx¿ kQf nfUb} uP, tŒjx¿sf] cWoog hl6n x'Fb} uof] . Tof] hl6ntfnfO{ km'sfpg ;dfg u'0f ePsf 
tŒjnfO{ Pp6} ;d"xdf /fvL tŒjx¿sf] ;d"xdf ljefhg ug]{ j|md cf/De eof] . ldNbfh'Nbf u'0f ePsf tŒjnfO{ Pp6} ;d"xdf /fvL 
tŒjx¿nfO{ afF8\g] sfdnfO{ tŒjsf] juL{s/0f elgG5  . ldNbfh'Nbf u'0f ePsf tŒjnfO{ Pp6} ;d"xdf kg]{ u/L agfOPsf tŒjsf] 
tflnsfnfO{ k]l/of]l8s tflnsf elgG5 .

k]l/of]l8s tflnsf  (Periodic Table) M  ljleGg j}1flgsx¿n] tŒjx¿sf] juL{s/0fsf] k|of; u/] . o;j|mddf ;g\ 1869  
df /l;og /;fogzf:qL lbldqL d]G8]lnen] tŒjnfO{ ltgLx¿sf] kf/df0fljs ef/sf] a9\bf] j|mddf /fv]/ Pp6f k]l/of]l8s tflnsf 
lgdf{0f u/] . o;nfO{ g} d]G8lne k]l/of]l8s tflnsf elgG5 . of] tflnsfdf y'k|} sdhf]/L eP klg o;n] cfw'lgs k]l/of]l8s 
tflnsf lgdf{0fsf nflu alnof] cfwf/e"ld agfof] . o;kl5 ;g\ 1913 df x]g/L df];n]]n] tŒjx¿nfO{ logLx¿sf] kf/df0fljs 
;ª\Vofsf] a9\bf] j|mddf /fvL gofF tflnsf k|:t't u/] . To;nfO{ g} cfw'lgs k]l/of]l8s tflnsf elgG5 . o; tflnsfaf6 
d]G8]lnesf] tflnsfdf /x]sf sdhf]/Lx¿sf] ;'wf/ ul/of] .  o; tflnsfsf tŒjnfO{ kf/df0fljs ;ª\Vofsf] a9\bf] j|mddf /fVb} 
hfFbf lglZrt cjlwkl5 ;dfg u'0f ePsf tŒj bf]xf]l/Fb} uP . o; tflnsfdf ;dfg u'0f x'g] tŒjx¿ Pp6} 7f8f] dxndf k5{g\ .  
;dfg u'0f ePsf tŒj /flvg] 7f8f] dxnnfO{ u|'k (Group) elgG5 . o; tflnsfdf  18 cf]6f u|'k /x]sf 5g\ . To;} u/L j|mdzM 
u'0f km/s x'Fb} hfg] tŒjx¿nfO{ tflnsfdf t];f]{ nx/df /flvPsf] 5 . km/s u'0f ePsf tŒj /flvg] t];f]{ nx/nfO{ lkl/o8 elgG5 . 
o; tflnsfdf 7 lkl/o8 /x]sf 5g\ . 

81.1 d]G8]lne k]l/of]l8s tflnsf 81.2  cfw'lgs k]l/of]l8s tflnsf

kf/df0fljs ;ª\Vof / kf/df0fljs ef/ ( Atomic number and Atomic mass) M k/df0f'df /x]sf] k|f]6f]gsf] 
;ª\VofnfO{ tŒjsf] kf/df0fljs ;ª\Vof elgG5 . ;f]l8od k/df0f'df 11 cf]6f k|f]6f]g ePsfn] o;sf]  kf/df0fljs ;ª\Vof 11 
xf] . k/df0f'df /x]sf k|f]6f]g / Go'6«f]g ;ª\Vofsf] of]ukmnnfO{ kf/df0fljs ef/ elgG5 . ;f]l8oddf 11 k|f]6f]g / 12 Go'6«f]g x'g] 
ePsfn] o;sf] kf/df0fljs ef/ 23 xf] .  On]S6«f]gsf] ef/ guGo ePsfn] kf/df0fljs ef/ lgsfNbf On]S6«f]g ;ª\Vof hf]l8Fb}g . 
kf/df0fljs ;ª\Vof / kf/df0fljs ef/nfO{ P6f]lds df; o'lg6 (amu) df JoSt ul/G5 .

c0f'sf] cf0fljs ef/ ( Molecula mass of molecule) M of}lussf] c0f'df ePsf tŒjsf k/df0f'sf] kf/df0fljs ef/sf] 
of]ukmnnfO{ c0f'sf] cf0fljs ef/ elgG5 .  pbfx/0fsf nflu kfgLsf] c0f' lncf}F . kfgLsf] c0f'df  2 cf]6f xfO8«f]hg k/fdf0f' 
/ 1 cf]6f clS;hg k/df0f' x'G5g\ . xfO8«f]hgsf] kf/df0fljs ef/ 1 / clS;hgsf] kf/df0fljs ef/  16 xf] . To;}n] kfgLsf] 
c0f'sf] cf0fljs ef/ Ö 1 × 2 + 16 = 18  x'G5 . tn s]xL of}lussf] cf0fljs ef/ lbOPsf] 5 M

;f]l8od Snf]/fO8 (NaCl) kf]6fl;do cS;fO8 (K2O) sfa{g 8fOcS;fO8 (CO2)
NaCl = 23 + 35 

= 58 amu
K2O = 39 × 2 + 16 

= 78 + 16   = 94 amu 
(CO2 = 12 + 16 × 2 

         = 12 + 32  = 44 amu

oxL tl/sfaf6 c¿ of}lussf c0f'sf] klg cf0fljs ef/ lgsfNg ;lsG5 .

ST tŒjsf] juL{s/0f @ 
306f

sf8{ g+= *!

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

@=	 l;sfO lj|mofsnfk   
-s_	 tŒjx¿sf] juL{s/0fsf] cfjZostf s;/L cfof] eGg]af/] vf]hL ug'{xf];\ . cfjZostf eP ;xhstf{sf] 

;xof]u ;d]t lng'xf];\ . cfˆgf] l;sfO s]Gb| jf 3/glhs} x'g] o;;DaGwL hfgsf/L ePsf] ;|f]t JolStaf6 klg 
hfgsf/L lng'xf];\ .

-v_	 d]G8]lne k]l/of]l8s tflnsf / cfw'lgs k]l/of]l8s tflnsf vf]hL u/L b'a}df tŒjx¿ s] s;/L /flvPsf] 5, 
cWoog u/L t'ngf ug'{xf];\ . tflnsf /x]sf u'|k / lkl/o8df s;/L tŒjx¿ /flvPsf 5g\, cjnf]sg ug'{xf];\ .

-u_	 s'g} Pp6df u|'kdf /x]sf tŒjsf] On]S6«f]g ljGof; x]g'{xf];\ . s] To;df ;dfgtf kfpg'eof] < To;} u/L csf]{ 
Pp6f u|'kdf /x]sf tŒjx¿sf] klg On]S6«f]g ljGof; x]g'{xf];\ . s] To;df klg ;dfgtf b]lvof] < s] ;a} u|'kdf 
/x]sf tŒjdf of] vfnsf] ;dfgtf 5 < 5nkmn u/L lgisif{ lgsfNg'xf];\ . cfjZostf eP ;xhstf{sf] ;xof]u 
lng'xf];\ .

-3_   j|mdzM 1 b]lv 20  ;Dd kg]{ tŒjsf] c0f'lrq x]/L kf/df0fljs ;ª\Vof / kf/df0fljs ef/ lgsfNg'xf];\ / 
;xhstf{nfO{ b]vfpg'xf];\ .

-ª_  ljleGg of}lussf] c0f';"q x]/L -h:t}M NaCl KCl, Na2O, MgO, CaCl2  cflb_ cf0fljs ef/ lgsfNg 
cEof; ug'{xf];\ .  cfkm"n] lgsfn]sf cf0fljs ef/ ldn] gldn]sf] hfFr ug{ OG6/g]6sf] ;xfotf lng'xf];\ .

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ tTjsf] juL{s/0f;DaGwL 1fg lbg' xf] . l;sf?nfO{  k]l/of]l8s tflnsf /fv]/ 
u|'k, lkl/o8af/] atfOlbg'xf];\ .  b'O6f k]l/of]l8s tfflnsfdf ePsf leGgtf atfOlbg'xf];\ . yk of}lussf] gfd lbO{ 
cf0fljs ef/ lgsfNg cEof; u/fpg'xf];\ . l;sf?n] u/]sf] sfdsf] d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .

#=	 ljifo If]q 
kbfy{ -tŒjsf] juL{s/0f_     

$=	l;sfO pknlAw 
-s_	 tŒjsf] juL{s/0fsf] cfjZostfaf/] atfpg  
-v_	 k]l/of]l8s tflnsfsf] kl/efiff lbg, d]G8]lne / cfw'lgs k]l/of]l8s tflnsfdf tŒjx¿sf] :yfkgfsf] d"n 

cfwf/df leGgtf atfpg 
-u_	 u|'k / lkl/o8sf] kl/efiff lbg / cfw'lgs k]l/of]l8s tflnsfsf  u|'k / lkl/o8 atfpg  
-3_	 tŒjsf] kf/df0fljs ef/ / c0f'sf] cf0fljs ef/ lgsfNg

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M
-s_	 k]l/of]l8s tflnsf eg]sf] s] xf] < 
-v_	 d]G8]lne / cfw'lgs k]l/of]l8s tflnsfdf tŒjx¿sf] :yfkgfsf] d"n cfwf/df s] leGgtf 5 < 
-u_	 u|'k / lkl/o8 eg]sf] s] xf]  < logdf b'O{{cf]6f leGgtf n]Vg'xf];\ . 
-3_	 lgDglnlvt of}lussf] cf0fljs ef/ lgsfNg'xf];\ M 

AlN, HCl, Na2CO3,  K2S, Mg (OH)2



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
wft',cwft' / ldl>t wft' o; sf8{sf ljifoj:t' xf] . 

b}lgs hLjgdf xfdL y'k|} vfndf kbfy{x¿ k|of]u ug]{ u5f}F{+ . oL kbfy{df vfg]b]lv lnP/ efF8f at{g agfpg], lgdf{0f ;fdu|L, ;kmfOdf 
k|of]u x'g] j:t', u/uxgf, s[lif tyf cf}Bf]lus ;fdu|L cflb k5{g\ . b}lgs hLjgdf k|of]u x'g] j:t'dWo] o; l;sfO sf8{df wft', cwft' / 
cw{wft';DaGwL cWoog ub}{ 5f}F .

wft'  (Metals) M  lk6]/ 8Nnf] jf kftf agfpg ;lsg], 6ns x'g] tyf tfk / ljB't\sf ;'rfns kbfy{x¿nfO{ g} wft' elgG5 . kmnfd, 
tfdf, ;'g, rfFbL, P]n'ldlgod, h:tf, Knfl6gd cflb wft'sf pbfx/0f x'g\ . wft'x¿ s8f x'G5g\ . lognfO{ lxsf{pFbf ltvf] -l6ª\u_ cfjfh 
cfpF5 . wft'x¿nfO{ lk6]/ ljleGg cfsf/df nfg ;lsG5 . wft'af6 tf/ ;d]t agfpg ;lsG5 . oL tfk / ljB't\sf ;'rfns x'G5g\ . ;fdfGo 

tfkj|mddf 7f]; cj:yfdf kfOG5g\ .

82.1 kmnfd 82.2 rfFbL 82.3 ;'g

cwft' (Nonmetals) M lk6]/ 8Nnf] jf kftfnf] agfpg g;lsg] tfk / ljB't\sf s'rfns kbfy{x¿nfO{ cwft' elgG5 . cwft'nfO{ 
lxsf{pFbf ltvf] -l6ª\u_ cfjfh cfpFb}g . cwft'sf] tf/ tfGg ;lsFb}g . oL kbfy{x¿ wft'eGbf g/d x'G5g\ . ;fdfGo tfkj|mddf 7f];, t/n / 
Uof; ;a} cj:yfdf kfOG5g\ . ;Nkm/, cfof]l8g, clS;hg, sfa{g cflb o;sf pbfx/0f x'g\ . 

82.4 ;Nkm/ 82.5 cfof]l8g 82.6 km:kmf];/

cw{wft'  (Metaloids) M wft' / cwft' b'a}sf u'0f kfOg] kbfy{x¿nfO{ cw{wft' elgG5 . jf:tjdf oL kbfy{ wft' / cwft'sf] lardf 
k5{g\ .  af]/f]g, hdf{lgod, l;lnsg, cf;]{lgs, PG6Ldf]gL cflb o;sf pbfx/0f x'g\ . cw{wft'x¿ ;]ldsG8S6/-cw{rfns_ x'G5g\ . 

logLx¿df wft'df h:t} rds x'G5 . ;fdfGo tfkj|mddf 7f]; cj:yfdf x'G5g\ . 

82.7 af]/f]g 82.8 l;lnsg 82.9 PG6Ldf]gL

ldl>t wft' (Alloy):  b'O{{ jf ;f]eGbf a9L wft' ldl;P/ ag]sf] kbfy{nfO{ ldl>t wft' elgG5 . ldl>t wft'x¿ s8f x'G5g\ . logdf lvof 
nfUb}g . ldl>t wft'af6 ag]sf ;fdfgx¿ a9L l6sfp x'G5g\ . wft'sf] /ªdf kl/jt{g x'G5 . o;sf] u'0f wft'sf] eGbf ;'wfl/Psf] x'G5 . l:6n, 
sfF;, lkQn, 8'/fn'ldg cflb ldl>t wft' x'g\ . 

ldl>t wft'sf] gfd l:6n sfF; lkQn 8'/fnldg

ldl;Psf wft' kmnfd / sfa{g tfdf / l6g h:tf / tfdf
cflNdlgod, tfdf, 
Dofª\uflgh, DofUg]l;od

k|of]u
efF8fs'F8f, lgdf{0f ;fdu|L, 
;lh{sn pks/0f

efF8fs'F8f, d"lt{, l;Ssf, 
tSdf .

efF8fs'F8f, d"lt{, 
l5:sgL

xjfO{hxfh agfpg, df]6/ 
kf6{\;

ST wft', cwft' / cw{wft' ! 
306f

sf8{ g+= *@

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

@=	 l;sfO lj|mofsnfk   
-s_	 tkfO{F+sf] jl/kl/ kfOg] sDtLdf !% cf]6f j:t' hDdf ug'{xf];\ / tn lbPsf tflnsfsf] cfwf/df To;sf] u'0fsf] 

klxrfg ug'{xf];\ . To;}sf] cfwf/df tLdWo] s'g s'g wft' x'g\  / s'g xf]Ogg\, 5'6\ofpg'xf];\ M

j:t'sf] gfd s8f jf g/d 6ns tfksf] k|;f/0f lk6\bf 8Nnf] ÷r]K6f] lxsf{pFbf l6ª cfjfh glthf

!= v's'/L s8f  6lNsg] x'g] x'g] cfpg] wft'

@= Knfl:6s g/d g6lNsg] gx'g] gx'g] gcfpg] wft' xf]Og

#=

$=
-v_	 Pp6f wft' / Pp6f cwft'sf] 6'j|mf lnO{ s8fkg, 6ns, tfk / ljB't\sf] k|;f/0f, l6ª\u cfjfh, lk6\bf 8Nnf] 

jf kftf] aGg] ls gaGg] h:tf u'0fsf cfwf/df k/LIf0f u/L b'a} j:t'sf u'0f tflnsfdf b]vfpg'xf];\ .
-u_	 cfw'lgs k]l/of]l8s  tflnsf x]/L To;df wft', cwft' / cw{wft'sf] cjl:ylt sxfF sxfF 5, vf]hL ug'{xf];\  / 

ltgsf] ;"rL agfpg'xf];\ .
-3_	 OG6/g]6af6 cw{wft'af/] vf]h u/L o;sf u'0f n]Vg'xf];\ . cfkm"n] n]v]sf s'/f ;fyLx¿nfO{ ;'gfpg'xf];\ .
-ª_	 OG6/g]6af6 ldl>t wft'sf] ;DaGwdf vf]hL u/L l6kf]6 tof/ ug'{xf];\ / 5nkmn ug'{xf];\ .
-r_	 rf6{ k]k/df tflnsf agfP/ wft' / cwft'lar km/s n]Vg'xf];\ / ;a}n] b]Vg] u/L  leQfdf 6fF:g'xf];\ .

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ wft', cwft' / cw{wft'af/]df 1fg lbg' xf] .  l;sf?nfO{  ljleGg vfn] j:t' 
lbP/ ef}lts u'0fsf] cfwf/df wft' / cwft' 5'6\ofpg cEof; u/fpg'xf];\ . l;sf?sf] sfdsf] d"Nofª\sg u/L k[i7kf]if0f 
lbg'xf];\ .

#=	 ljifo If]q 
b}lgs k|of]usf kbfy{ -wft', cwft', cw{wft' / ldl>6 wft'_     

$=	l;sfO pknlAw 
-s_	 wft', cwft' / cw{wft'sf] kl/efiff / pbfx/0f atfpg  
-v_	 u''0fsf] cfwf/df wft', cwft' / cw{wft'sf] klxrfg  ug{ 
-u_	 wft', cwft' /  cw{wft'lar km/s atfpg 
-3_	 ldl>t wft'sf] kl/efiff lbFb} o;sf pbfx/0f tyf pkof]lutf atfpg

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M
-s_	 wft' eg]sf] s] xf] <  o;sf s'g} tLgcf]6f nIf0f n]Vg'xf];\ .
-v_	 cwft' s]nfO{ elgG5 < o;sf s'g} tLgcf]6f nIf0f n]Vg'xf];\ . 
-u_	 cw{wft'nfO{ kl/eflift ub}{ o;sf b'O{{cf]6f pbfx/0f klg lbg'xf];\ .
-3_	 ldl>t wft' s]nfO{ elgG5 < o;sf s'g}  b'O{cf]6f pbfx/0f lbg'xf];\ .
-ª_	 km/s n]Vg'xf];\ M
	 -c_ wft' / cwft'		  -cf_ cwft' / cw{wft'    		 -O_ wft' / ldl>t wft'
-r_	 sf/0f lbg'xf];\ M
  -c_ kmnfd Pp6f wft' xf] .	  	 -cf_ ;Nkm/ Pp6f cwft' xf] .	   -O_ lkQn Pp6f ldl>t wft' xf] .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
b}lgs hLjgdf k|of]u x'g] s]xL pkof]uL wft' o; sf8{sf]  ljifoj:t' x'g\ . 

 b}lgs hLjgdf xfdL y'k|} vfndf wft'x¿ k|of]u ug]{ u5f}F{+ . To;df cflNdlgod, lhª\s, kmnfd,tfdf, rfFbL / ;'g d'Vo x'g\ . oL wft'x¿dWo] 
o; sf8{df cflNdlgod, kmnfd / tfdf;DaGwL hfgsf/L  ;dfj]z ul/Psf]  5 .

 cflNdlgod (Aluminium)  kmnfd (Iron) tfdf (Copper)
kl/roM cflNdlgodsf] kf/df0fljs 
;ª\Vof 13 / ;ª\s]t Al xf] .  of] 
wft' k|s[ltdf z'¢ cj:yfdf kfOFb}g . 
of] ljleGg kbfy{;Fu ldl;P/ of}lus 
wfpsf] ¿kdf kfOG5 . of] wft'sf] 
k|zf]wg aS;fO6  gfdsf] wfpaf6 
ul/G5  .

kl/roM kmnfdsf] kf/df0fljs 
;ª\Vof 26 / ;ª\s]t Fe xf] . kmnfd 
k|s[ltdf z'¢ cj:yfdf kfOFb}g . of] 
ljleGg kbfy{;Fu ldl;P/ of}lus 
wfpsf] ¿kdf kfOG5 .  of] wft'sf] 
k|zf]wg x]dff6fO6  gfdsf] wfpaf6 
ul/G5  .

kl/roM tfdfsf] kf/df0fljs 
;ª\Vof 29 / ;ª\s]t Cu xf] . tfdf 
k|s[ltdf z'¢ cj:yfdf kfOFb}g . of] 
ljleGg kbfy{;Fu ldl;P/ of}lus 
wfpsf] ¿kdf kfOG5 . of] wft'sf] 
k|zf]wg rfNsf]kfO/fO6  gfdsf] 
wfpaf6 ul/G5  .

ef}lts u'0f 
!=	 of] wft' ;]tf] /ªsf] x'G5 .
@=	of] tfk / ljB't\sf] ;'rfns xf] .
#=	of] wft' lgs} sd tfkj|mddf  

(6600C) kUnG5 .
$=	xfjf / kfgLn] c;/ ub}{g .

ef}lts u'0f 
!=	 of] wft' v/fgL /ªsf] x'G5 .
@=	of] tfk / ljB't\sf] ;'rfns xf] .
#=	of] wft'sf] kUng] tfkj|md 12040C 

x'G5 .
$=	xfjf / kfgLn] ;lhn} c;/ u5{ . 

ef}lts u'0f 
!=	 of] wft' /ftf] v}/f] /ªsf] x'G5 .
@=	of] tfk / ljB't\sf] ;'rfns xf] .
#=	of] wft'sf] kUng] tfkj|md 10840C 

x'G5 .
$=	xfjf / kfgLn] c;/ u5{ .

pkof]lutf  
!=	 of] wft' xn'sf ePsfn] uf8L tyf 

xjfO{hxfhsf] ;+/rgf agfpg k|of]u 
x'G5 .

@=	 ljB'tLo tf/ agfpg k|of]u x'G5  .
#=	3/fo;L efF8fat{gx¿ agfpg k|of]u 

x'G5 .
$=	;fdfg Koflsª ug]{ kftf -ˆjfOn_sf] 

¿kdf k|of]u x'G5 .
%=	xfjf / kfgLn] c;/ gug]{ x'gfn] 3/sf] 

‰ofn 9f]sf agfpg k|of]u x'G5 .

pkof]lutf 
!=	 3/, k'n tyf oftfoftsf ;fwg 

agfpg k|of]u x'G5 .
@=	 ljleGg vfnsf s[lif cf}hf/, d]l;g / 

tyf xft xltof/ agfpg k|of]u x'G5 .
#=	58, kfOk tyf tf/ pTkfbgdf k|of]u 

x'G5 . 
$=	l:6n pTkfbgdf k|of]u x'G5 .
%=	kmlg{r/ tyf 9f]sfsf] XofG8n 

agfpgdf k|of]u x'G5 .

pkof]lutf 
!=	 l;Ssf, d"lt{ tyf ;flns agfpg 

k|of]u x'G5 .
@=	efF8fs'F8f tyf u/uxgf agfpg k|of]u 

x'G5 . 
#=	ljB't\ tf/ agfpg k|of]u x'G5 .
$=	/f;folgs kbfy{ / cf}ifwL agfpg 

k|of]u x'G5 .
%=	9f]sfsf] XofG8n tyf ga agfpg 

k|of]u x'G5 .

83.1 cflNdlgod 83.2  kmnfd 83.3 tfdf

ST s]xL pkof]uL wft'x¿ …sÚ
! 

306f
sf8{ g+= *#

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

@=	 l;sfO lj|mofsnfk   
-s_	 cleefjssf] ;xof]udf tkfO{F+sf] jl/kl/ kfOg] ljleGg wft'af6 ag]sf j:t' hDdf ug'{xf];\ / tL j:t' s'g 

wft'af6 ag]sf 5g\ x]/L ;d"xdf 5'6\ofpg'xf];\ . cfkm"n] u/]sf] sfd cleefjsnfO{ b]vfpg'xf];\ .

cflNdlgodaf6 ag]sf 
j:t'

kmnfdaf6 ag]sf j:t' tfdfaf6 ag]sf j:t' cGo wft'af6 ag]sf 
j:t'

!=

@=

#=

$=
-v_	 cfˆgf] 3/÷ufpFdf cflNdlgod, kmnfd / tfdfaf6 ag]sf s'g s'g j:t' kfOG5g\ / tL j:t' s'g s'g sfddf 

k|of]u ePsf 5g\ vf]hL u/L x/]ssf] cnu cnu ;"rL agfpg'xf];\ / tnsf] tflnsfdf eg'{xf];\ . cfkm"n] u/]sf] 
sfd cleefjsnfO{ b]vfP/ ;'emfj lng'xf];\ .

;fdfgsf] gfd ag]sf] wft' ;fdfgsf] sfd

!= xnf]	 @=	 #=	 ======================= kmnfd v]raf/L hf]Tg
-u_	 OG6/g]6af6 vf]hL cflNdlgod, kmnfd / tfdfaf6 aGg] pks/0f / ltgsf] sfd;DaGwL hfgsf/L lng'xf];\ . 

cfkm"n] n]v]sf s'/f 3/kl/jf/nfO{ ;'gfP/ 5nkmn ug'{xf];\ .

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ cflNdlgod, kmnfd / tfdf wft'sf u'0f / pkof]lutfsf] af/]df 1fg lbg' xf] .  
l;sf?nfO{  oL wft'sf ljz]iftf / pkof]lutfaf/] yk vf]hL ug{ ;xof]u ug'{xf];\ . l;sf?n] u/]sf] sfdsf] d"Nofª\sg 
u/L k[i7kf]if0f lbg'xf];\ 

#=	 ljifo If]q 
b}lgs k|of]usf kbfy{ -s]xL pkof]uL wft'x¿M cflNdlgod, kmnfd / tfdf_    

$=	l;sfO pknlAw 
-s_	 cflNdlgod, kmnfd / tfdf wft'sf]  klxrfg ug{ / ;fdfGo kl/ro lbg  
-v_	 cflNdlgod, kmnfd / tfdfsf] wfpsf] gfd atfpg 
-u_	 cflNdlgod, kmnfd / tfdfsf] ef}lts u'0fx¿ atfpg 
-3_	 cflNdlgod, kmnfd / tfdfsf] pkof]lutf atfpg 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M
-s_	 cfNd'lgosf s'g} tLgcf]6f ef}lts u'0f n]Vg'xf];\ .
-v_	 kmnfd / tfdfsf b'O{{b'O{{cf]6f ef}lts u'0f n]Vg'xf];\ .  
-u_	 cflNdlgod, kmnfd / tfdf wft' s'g s'g /ªsf x'G5g\ < n]Vg'xf];\ .
-3_	 km/s n]Vg'xf];\ M
  	 -c_ kmnfd / tfdf    -cf_ cflNdlgod / tfdf
-ª_	 sf/0f lbg'xf];\ M
  	 -c_ tfdf ljB't\sf] tf/ agfpg k|of]u x'G5 . -cf_ cflNdlgod wft' xjfO{hxfhsf] ;+/rgf agfpg k|of]u x'G5 .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
b}lgs hLjgdf k|of]u x'g] s]xL pkof]uL wft' o; sf8{sf  ljifoj:t' x'g\ . 

b}lgs hLjgdf xfdL y'k|} vfndf wft'x¿ k|of]u ug]{ u5f}F{+ . To;df cflNdlgod, lhª\s, kmnfd, tfdf, h:tf, rfFbL / ;'g d'Vo x'g\ . oL 
wft'dWo] o; sf8{df h:tf, rfFbL / ;'gaf/] hfgsf/L  ;dfj]z ul/Psf]  5 .

 h:tf (Zinc)  rfFbL (Silver) ;'g (Gold)
kl/roM h:tfsf] kf/df0fljs ;ª\Vof 
30 / ;ª\s]t  Zn xf] .  of] wft' k|s[ltdf 
z'¢ cj:yfdf kfOFb}g . of] ljleGg 
kbfy{;Fu ldl;P/ of}lus wfpsf] ¿kdf 
kfOG5 . of] wft' k|zf]wg ul/g] wfpsf] 
gfd lhª\s An]G8 xf] .

kl/roM rfFbLsf] kf/df0fljs ;ª\Vof 
47 / ;ª\s]t Ag xf] . rfFbL k|s[ltdf 
ljleGg kbfy{;Fu ldl;P/ of}lus wfpsf] 
¿kdf kfOG5 . of] wft' k|zf]wg ul/g] 
wfpsf] gfd ch]{G6fO6 xf] .

kl/roM ;'gsf] kf/df0fljs ;ª\Vof 79 
/ ;ª\s]t Au xf] . ;'g k|s[ltdf z'¢ 
cj:yfdf  r§fg jf afn'jfdf ldl;P/ 
/x]sf] kfOG5 . 

ef}lts u'0f 
!=	 of] wft' ;]tf] -xNsf lgnf]_ /ªsf] x'G5 .
@=	 of] tfk / ljB't\sf] ;'rfns xf] .
#=	 of] wft' lgs} sd tfkj|mddf  (420°C) 

kUnG5 .
$=	o;nfO{ xfjf / kfgLn] c;/ u5{ .

ef}lts u'0f 
!=	 of] wft' 6Nsg] ;]tf] /ªsf] x'G5 .
@= of] tfk / ljB't\sf] ;'rfns xf] . of] 

;aeGbf /fd|f] ;'rfns xf] .
#= of] wft'sf] kUng] tfkj|md 961°C x'G5 .
$= xfjf / kfgLn] ;lhn} c;/ ub}{g . 

ef}lts u'0f 
!=	 of] wft' rlDsnf] kx]Fnf] /ªsf] x'G5 .
@= of] tfk / ljB't\sf] ;'rfns xf] .
#= of] wft'sf] kUng] tfkj|md 1063°C 

x'G5 .
$= xfjf / kfgLn] c;/ ub}{g .

pkof]lutf  
!=	 3/df 5fgf] 5fpg] h:tfkftf agfpg 

k|of]u x'G5 .
@=	 lk|lG6ª Ans agfpg k|of]u x'G5  .
#=	 ldl>t wft' -lkQn sfF;_ agfpg k|of]u 

x'G5 .
$=	8«fO;]nsf] aflx/L cfj/0f agfpg k|of]u 

x'G5 .
%=	k|of]uzfnfdf xfO8«f]hg Uof; agfpg 

k|of]u x'G5 .

pkof]lutf 
!=	 efF8fs'F8f / u/uxgf agfpg k|of]u x'G5 .
@=	 cf}ifwL  agfpg k|of]u x'G5 .
#=	 l;Ssf, tSdf / d"lt{ agfpg k|of]u x'G5 . 
$=	bfFtdf eg{ k|of]u x'G5 .
%=	wft'df hnk nufpg k|of]u x'G5 .

pkof]lutf 
!=	 u/uxgf agfpg k|of]u x'G5 .
@=	 l;Ssf, tSdf / d"lt{ agfpg k|of]u x'G5 . 
#=	cf}ifwL agfpg k|of]u x'G5 .
$=	wft'df hnk nufpg k|of]u x'G5 .
%=	bfFtdf ;d]t k|of]u x'G5 .

84.1 h:tf 84.2  rfFbL 83.3 ;'g

ST s]xL pkof]uL wft'x¿  …vÚ
! 
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sf8{ g+= *$

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

@=	 l;sfO lj|mofsnfk   
-s_	 cleefjssf] ;xof]udf tkfO{F+sf] jl/kl/ kfOg] ljleGg wft'af6 ag]sf j:t' hDdf ug'{xf];\ / tL j:t' s'g 

wft'af6 ag]sf 5g\, x]/L ;d"xdf 5'6\ofpg'xf];\ . cfkm"n] u/]sf] sfd cleefjsnfO{ b]vfpg'xf];\ .

 h:tfaf6 ag]sf j:t' rfFbLaf6 ag]sf j:t' ;'gaf6 ag]sf j:t' cGo wft'af6 ag]sf 
j:t'

!=

@=

#=

$=
-v_	 cfˆgf] 3/÷ufpFdf h:tf, rfFbL / ;'gaf6 ag]sf s'g s'g j:t' 5\g\ / tL j:t' s'g s'g sfddf k|of]u ePsf 

5g\, vf]hL u/L x/]s wft'sf] cnu cnu ;"rL agfpg'xf];\ / tnsf] tflnsfdf eg'{xf];\ . cfkm"n] u/]sf] sfd 
cleefjsnfO{ atfP/ ;'emfj lng'xf];\ .

;fdfgsf] gfd ag]sf] wft' ;fdfgsf] sfd

!= xnf]	 @=	 #=	 ======================= kmnfd v]raf/L hf]Tg
-u_	 OG6/g]6af6 vf]hL h:tf, rfFbL / ;'gaf6 aGg] pks/0f / ltgsf] sfd;DaGwL hfgsf/L lng'xf];\ . cfkm"n] 

n]v]sf s'/f 3/kl/jf/nfO{ ;'gfP/ 5nkmn ug'{xf];\ .

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ h:tf, rfFbL / ;'gsfaf/]df 1fg lbg' xf] .  l;sf?nfO{  oL wft'sf ljz]iftf / 
pkof]lutfaf/] yk vf]hL ug{ nufpg'xf];\ . l;sf?n] u/]sf] sfdsf] d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .

#=	 ljifo If]q 
b}lgs k|of]usf kbfy{ -s]xL pkof]uL wft'x¿–h:tf, rfFbL / ;'g_    

$=	l;sfO pknlAw 
-s_	 h:tf, rfFbL / ;'gsf]  klxrfg ug{ / ;fdfGo kl/ro lbg  
-v_	 h:tf, rfFbL / ;'gsf] wfpsf] gfd atfpg 
-u_	 cflNdlgod, kmnfd / tfdfsf] ef}lts u'0fx¿ atfpg 
-3_	 h:tf, rfFbL / ;'gsf] pkof]lutf atfpg

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M
-s_	 h:tfsf s'g} tLgcf]6f ef}lts u'0f n]Vg'xf];\ .
-v_	 rfFbL / ;'gsf b'O{{b'O{{cf]6f ef}lts u'0f n]Vg'xf];\ .  
-u_	 h:tf, rfFbL / ;'g s'g s'g /ªsf x'G5g\ < n]Vg'xf];\ .
-3_	 ;'g, rfFbL / h:tfsf b'O{{b'O{{ cf]6f pkof]lutf n]Vg'xf];\ .
-ª_	 km/s n]Vg'xf];\ M
  	 -c_ h:tf / rfFbL    -cf_ rfFbL / ;'g
-r_	 sf/0f lbg'xf];\ M
  -c_	;'g / rfFbL u/uxgf agfpg k|of]u x'G5 . 	  -cf_ ;'g lgis[o wft' xf] . 



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
b}lgs hLjgdf k|of]u x'g] cwft' o; sf8{sf  ljifoj:t' x'g\ . 

b}lgs hLjgdf xfdL y'k|} vfnsf cwft'x¿ k|of]u ug]{ u5f}F{+ . tL cwft'dWo] o; sf8{df ;Nkm/ / cfof]l8gsf] hfgsf/L  ;dfj]z ul/Psf]  
5 . lji0f'dfof, /lxd, UofNh]g, d]/L / dRrfsfhL Pp6} l;sfO s]Gb|sf l;sf? x'g\ . pgLx¿ e/v/} cwft'af/] cWoog u/]/ cfPsf  5g\ . o; 
;DaGwdf pgLx¿lar ePsf] tnsf] ;+jfb k9\g'xf];\ . 

lji0f'dfof M gd:sf/ ;fyLx¿ . lxhf]sf] ;Nnfxcg';f/ cwft'af/] s] slt cWoog ug'{eof] < cfh ToxLaf/] 5nkmn u/f}F g  .

dRrfsfhL M  n x'G5 . klxn] d eG5' . lk6]/ 8Nnf] jf r]K6f] ug{ g;lsg], tfk / ljB't\sf] s'rfns kbfy{nfO{ cwft' elgG5 . ;fwf/0ftM  
cwft'x¿ sd tfkj|mddf kUnG5g\ . ;Nkm/, cfof]l8g, a|f]ldg, cfu{g  cflb cwft' x'g\ . xfdLn] ;f; km]g]{ Uof; clS;hg klg cwft' xf] .

UofNh]g M of] t a'lemof] . cwft'df uGwsaf/] eGg' g t s;n] eGg'x'G5 .

/lxd M  uGwsnfO{ cª\u|]hLdf ;Nkm/ elgG5 . of] Pp6f cwft' xf] . o;sf] kf/df0fljs ;ª\Vof 16  ;ª\]st S  xf] . ;Nkm/ k|s[ltdf z'¢ 
tyf of}lussf] ¿kdf kfOg] tŒj xf] . of] k[YjLsf] ;txdf / ljz]ifu/L Hjfnfd'vL If]qdf kfOG5 . 

d]/L M o;sf ef}lts u'0fx¿ s] s] 5g\ lg <

lji0f'dfof M uGws k/fn h:tf] kx]Fnf] /ª  / 6lNsg] cwft' xf] . ;fdfGo tfkj|mddf of] 7f]; cj:yfdf x'G5 .  of] tfk / ljB't\sf] s'rfns 
xf] . of] kfgLdf 3'Nb}g . o;sf] kUng] tfkj|md 116° C x'G5 .  o;n] cDn;Fu k|ltlj|mof ub}{g . xfjdf afNbf o;n] ;Nkm/ 8fOcS;fO8 
Uof; lbG5 . 

/lxdM ca o;sf pkof]lutf klg eGg'  g t .

UofNh]gM  uGws pkof]uL /;fog xf] . of] 3fpdf nufpg] cf}ifwLdf k|of]u x'G5 . af?b agfpg klg o;sf] k|of]u x'G5 . k6sfdf xflng] /;fog 
klg uGws g} xf] . ;Nˆo'l/s cDn agfpg klg uGwssf] k|of]u x'G5 . ;Nˆo'l/s cDn pkof]uL cf}Bf]lus /;fog xf] . uGws /a/ agfpg, 
/f;folgs dn / sf/sf] Aof6«L agfpg klg k|of]u x'G5 . n ca cfof]l8gsf] af/]df atfpg' g s;}n] 

dRrfsfhL M  of] d eG5' . cfof]l8g Pp6f pkof]uL cwft' xf] . o;sf] kf/df0fljs ;ª\Vof 53 / ;ª\s]t I xf] .  cfof]l8g ;d'b|sf] kfgL, 
;d'b|L la?jf, s]xL r§fg / vlghdf kfOG5 . ljleGg kmnkm"ndf klg cfof]l8g kfOG5 . xfdLn] vfg] g'gdf ;d]t cfof]l8g /flvPsf] 
x'G5 . dflg;sf] :j:y hLjgsf nflu cfof]l8g cTofjZos tŒj xf] . o;sf] sdLdf unfufF8 cfpg], dflg; dGb a'l¢sf] x'g] tyf cGo 
yfO/fO8;DaGwL ;d:ofx¿ cfpF5g\ . ca s;}n] cfof]l8gsf ef}lts u'0f atfpg' g .

d]/L M n ;'Gg'xf];\ .  cfof]l8gsf j}hgL /ªsf]  6nsbf/ cwft' xf] . ;fdfGo tfkj|mddf of] 7f]; cj:yfdf x'G5 .  7f]; cfof]l8gnfO{ ttfpFbf 
of] t/n gagL ;f]em} Uof;df ¿kfGtl/t x'G5  . of] kfgLdf 3'Nb}g t/ cNsf]xndf 3'N5 .  tfk / ljB't\sf] s'rfns x'G5 . 

lji0f'dfof M ca cfof]l8gsf] pkof]lutf eGg' g t Ps hgfn] .

/lxd M d egf}F x} t .  cfof]l8g dflg;sf nflu cToGt pkof]uL cwft' xf] . o;n] dflg;nfO{ unfufF8 tyf yfO/fO8;DaGwL ;d:ofaf6 
arfpF5 . o;n] afn aRrfnfO{ dGba'l¢sf] x'gaf6 hf]ufpF5 .  5fnsf] 3fpdf nfpg] cf}ifwL agfpg k|of]u x'G5 .  d'vdf 3fp x'Fbf / ;'lGgFbf 
b'vfO sd ug{ cfof]l8g k|of]u x'G5 .

UofNh]g M n ;fyLx¿ ;a}n] /fd|f];Fu kl9P5 . ;fyL xf], cfhnfO{ 5'6f}F .

;a}hgf M n,  cfh 5'6f}F . gd:sf/, gd:sf/ .

85.1 ;Nkm/ 85.2 cfof]l8g

ST s]xL pkof]uL cwft'x¿ ! 
306f

sf8{ g+= *%

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

@=	 l;sfO lj|mofsnfk   
-s_	 cleefjssf] ;xof]udf tkfO{F+sf] jl/kl/ kfOg] ljleGg j:t'x¿ hDdf ug'{xf];\ / tL j:t' s'g wft' / s'g cwft' 

x'g\ x]/L ;d"xdf 5'6\ofpg'xf];\ . cfkm"n] u/]sf] sfd cleefjsnfO{ b]vfpg'xf];\ .

cwft' wft'

-v_ cfˆgf] 3/ufpFdf cwft'af6 ag]sf s'g s'g j:t' 5g\ / tL j:t' s'g s'g sfddf k|of]u ePsf 5g\ vf]hL u/L 
;"rL agfpg'xf];\ / tnsf] tflnsfdf eg'{xf];\ . cfkm"n] u/]sf] sfd cleefjsnfO{ b]vfP/ ;'emfj lng'xf];\ .

 cwft'af6 ag]sf] j:t'sf] gfd To;df /x]sf] cwft' ;fdfgsf] sfd

!= l6ª\r/ ckm cfof]l8g
@= af?b
#= cfof]8S;
======================= 

cfof]l8g
;Nkm/

3fprf]6df nufpg
aGb'sdf k|of]u ug{

-u_	 ;Nkm/ / cfof]l8gaf6 aGg] /;fogaf/] OG6/g]6af6 vf]hL ug'{xf];\ / tL /;fogsf]  sfd;DaGwL hfgsf/L 
lng'xf];\ .  cfkm"n] e]6]sf s'/fsf] ljj/0f n]vL  3/kl/jf/nfO{ ;'gfP/ 5nkmn ug'{xf];\ .

-3_	 OG6/g]6af6 vf]hL u/L ;Nkm/ / cfof]l8gsf u'0fx¿ rf6{ k]k/df tof/ ug'{xf];\ / jfrg u/L cleefjsnfO{ 
;'gfpg'xf];\ .

-ª_	 OG6/g]6af6 vf]hL u/L ;Nkm/ / cfof]l8gsf pkof]lutf sfkLdf n]Vg'xf];\ / ;a} ;fyLx¿nfO{ ;'gfP/ 5nkmn 
ug'{xf];\ .

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ ;Nkm/ / cfof]l8gsf u'0f / pkof]lutfaf/] hfgsf/L lbg' xf] .  l;sf?nfO{  oL 
cwft'sf ljz]iftf / pkof]lutfaf/]  OG6/g]6af6 >Job[Zo ;fdu|L vf]hL u/L To;sf] l6kf]6 agfpg nufpg'xf];\ . 
l;sf?n] u/]sf] sfdsf] d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .

#=	 ljifo If]q 
 b}lgs k|of]usf kbfy{ -s]xL pkof]uL cwft'M ;Nkm/ / cfof]l8g_    

$=	l;sfO pknlAw 
-s_	 ;Nkm/ / cfof]l8gsf] klxrfg ug{ / ;fdfGo kl/ro lbg  
-v_	 ;Nkm/ / cfof]l8g x'g] b}lgs k|of]usf j:t'sf] gfd atfpg 
-u_	 ;Nkm/ / cfof]l8gsf ef}lts u'0fx¿ atfpg 
-3_	 ;Nkm/ / cfof]l8gsf pkof]lutf atfpg 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M
-s_	 ;Nkm/sf s'g} tLgcf]6f ef}lts u'0f n]Vg'xf];\ .
-v_	 cfof]l8gsf tLgcf]6f ef}lts u'0f n]Vg'xf];\ .  
-u_	 ;Nkm/ / cfof]l8g s'g s'g /ªsf x'G5g\ < ;fdfGo tfkj|mddf tL s'g cj:yfdf x'G5g\ <
-3_	 ;Nkm/ / cfof]l8gdf km/s n]Vg'xf];\ M
-ª_	 lgDglnlvt kbfy{df ;Nkm/ x'g]nfO{ S n]Vg'xf];\ / cfof]l8g x'g]nfO{ I  n]Vg'xf];\ .
  	 -c_ ;nfO{sf] sfF6L    -cf_ cfof]8]S;    -O_ ;d'b|L emf/     -O{_ Hjfnfd'vL If]qsf] r§fg



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
cDn / o;sf u'0f  o; sf8{sf ljifoj:t' x'g\ . hfgsf/Lsf nflu lbPsf] syf k9\g'xf];\ M

cDnsf] syf M d]/f] gfd cDn (Acid) xf] . d]/f] :jfb cldnf] x'G5 . kfgLdf 3f]lnFbf d xfO8«f]hg cfof]g  ( H+) lbG5' . daf6 ;lhn} 
ljB't\\ k|jfx x'G5 . d}n] lgnf]] ln6d;nfO{ /ftf], ldyfOn c/]GhnfO{ u'nfkmL / km]gf]NkmyflngnfO{ /ª\uxLg agfpg] u5'{ .  ljleGg kbfy{;Fu 
d]/f] /f;folgs k|ltlj|mof x'G5 . wft';Fu k|ltlj|mof ubf{ xfO8«f]hg Uof; lbG5' eg] Iff/;Fu k|ltlj|mof ubf{ nj0f / kfgL agfpF5' . To:t} wft' 
sfaf]{g]6;Fu k|ltlj|mof ubf{ eg] d sfa{g 8fOcS;fO8 Uof; lgsfN5' .

xfdL cDndf x'g] cDnLokgsf] cfwf/df xfdL s8f / g/d u/L b'O{{ vfnsf x'G5f}F . To:t} ;|f]tsf] cfwf/df klg xfdL b'O{{  vfnsf x'G5f}F M 
k|fª\ufl/s cDn / ck|fª\ufl/s cDn . xfdLaf/] cem a9L hfgsf/L lng tnsf cg'R5]bx¿ k9\\g'xf];\ M 

cg'R5\]b– !

cldnf hftsf kmnkm"ndf klg cDn kfOG5 . o:tf kmnkm"ndf kfOg] cDnx¿ vfg ldNg] vfnsf g/d cDn x'g\  .  s8f cDnx¿ 5'g' / 
rfVg' x'Fb}g . k|of]uzfnfdf k|of]u x'g] xfO8«f]Snf]l/s cDn, ;Nˆo'l/s cDn, gfOl6«s cDn s8f cDn x'g\ .

cg'R5\]b– @

jg:klt jf hLjhGt'af6 k|fKt x'g] cDnnfO{ k|fª\ufl/s cDn (Organic acid) elgG5 . ;fOl6«s cDn, NoflS6s cDn, P:sla{s c:n 
cflb k|fª\ufl/s cDnsf pbfx/0f x'g\ . k|of]uzfnfdf agfOg] cDnnfO{ ck|fª\ufl/s cDn (Inorganic acid) elgG5 . xfO8«f]Snf]l/s 
cDn, ;Nˆo'l/s cDn, gfOl6«s cDn cflb ck|fª\ufl/s cDnsf pbfx/0f x'g\ . 

cg'R5]b– # 
xfd|f} b}lgs hLjgdf y'k|} cDnx¿ ljleGg sfddf k|of]u eO/x]sf x'G5g\ . tL cDnx¿ ljleGg ;|f]taf6 k|fKt x'G5g\ . 

cDnsf] gfd ;fOl6«s cDn 6f6{l/s cDn NoflS6s cDn cShflns cDn P:sla{s cDn kmld{s cDn

kfOg] ;|f]t sfutL, ;'Gtnf ef]u6], Pef]sf8f] b'w, bxL rl/ cldnf] lsla, cª\u'/ sldnfsf] 6f]sfO

cg'R5]b– $

cDnx¿ w]/} pkof]uL x'G5g\ . ;Nˆo'l/s cDn (H2SO4) pBf]udf cToflws k|of]u x'G5 . of] uf8Lsf Aof6«Ldf klg k|of]u x'G5 . gfOl6«s 
cDn (HNO3) lj:kmf]6s kbfy{ agfpg k|of]u x'G5 . xfO8«f]Snf]l/s cDn  (HCl)Knfl:6s pTkfbgdf k|of]u x'G5 . oL /;fogx¿ 
k|of]uzfnfdf klg k|of]u x'G5g\ .  /f;folgs dn agfpg k|of]u x'G5g\ . sfaf]{lgs cDn (H2 CO3) lr;f] k]o kbfy{ tyf ljo/df k|of]u 
x'G5  . Pl;l6s cDn (CH3COOH) crf/x¿df k|of]u x'G5 .

86.1 ;Nˆo'l/s cDn 86.2 gfOl6«s cDn 86.3 xfO8«f]Snf]l/s cDn 86.4 Pl;l6s cDn 86.5 sfa{lgs cDn

cDnjiff{  (Acid Rain) M jfo'd08ndf /x]sf ;Nkm/ 8fOcS;fO8 / gfO6«f]hg cS;fO8 h:tf Uof;x¿n] jfo'd08ndf /x]sf] kfgLsf] 
afkm;Fu k|ltlj|mof u/L  cDn agfpF5g\ . o;/L ag]sf] cDn jiff{sf] kfgL;Fu} hldgdf v:5  . o;nfO{ g} cDnjiff{ elgG5 . cDn jiff{n] 
df6fsf] cDnLokg a9fP/ pj{/f zlSt 36fpF5 . afnLgfnLdf Iflt k¥ofpF5 . o;n] hndf x'g] hLjhGt'x¿nfO{ klg c;/ u5{ . d"lt{ tyf 
zflnsx¿nfO{ lauf5{ / lvofpF5 . o;n] dfgj :jf:Yodf ;d]t g/fd|f] c;/ u5{ . 

ST cDn / o;sf u'0f @ 
306f

sf8{ g+= *^

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

@=	 l;sfO lj|mofsnfk   
-s_	 tLgj6f lunf;df j|mdzM sfutLsf] /;, uf]ne]+8fsf] /;, rl/ cldnf]sf /; lng'xf];\ . ca tLg a6} /;df /ftf] 

/ lgnf]] ln6d; /fv]/ To;df /ª kl/jt{g s;/L x'G5 x]g'{xf];\ / tnsf] tflnsf eg'{xf];\ .

/;fog sfutLsf] /; uf]ne]+8fsf] /; rl/cldnf]sf] /;

/ftf] ln6d;

lgnf]] ln6d;
	 of] glthfn] s] s'/f :ki6 kf5{ 5nkmn u/L lgisif{ n]Vg'xf];\ . tL j:t'x¿sf]  ldyfOn c/]Gh / lkmgf]Nkmyflng 

;d]t k|of]u u/L k/LIf0f ug'{xf];\ . k/LIf0fsf] gtlhf tflnsf agfP/ k|:t't ug'{xf];\ .
-v_	 cfˆgf] 3/df vfgfdf k|of]u x'g] j:t'x¿ lng'xf];\ / ln6d;sf] ;xof]udf tLdWo] s'g s'g j:t' cDnLo 5g\, 

kQf nufP/ ;"rL agfpg'xf];\ . tL j:t'x¿sf] ldyfOn c/]Gh / lkmgf]Nkmyflngdf ;d]t k/LIf0f ug'{xf];\ .
-u_	 OG6/g]6af6 cDn;DaGwL hfgsf/L k|fKt u/L Pp6f k|ltj]bg tof/ ug'{xf];\ / ;fyLx¿nfO{ ;'gfpg'xf];\ 

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ cDn / o;sf u'0fsf] af/]df hfgsf/L u/fpg' xf] .  l;sf?nfO{  cDnsf ljz]iftf 
/ pkof]lutfaf/] yk vf]hL ug{ nufpg'xf];\ . l;sf?n] u/]sf] sfdsf] d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .

#=	 ljifo If]q 
 b}lgs k|of]usf kbfy{ -cDn / o;sf u'0f_    

$=	l;sfO pknlAw 
-s_	 cDnsf] kl/efiff / pbfx/0f lbg  
-v_  cDnsf u'0fx¿ atfpg 
-u_	 ;"rs kbfy{ -ln6d;_ k|of]u u/L cDnsf] klxrfg ug{ 
-3_	 cDnsf k|sf/ pbfx/0f;lxt atfpg 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M
-s_	 cDn eg]sf] s] xf] < o;sf b'O{cf]6f pbfx/0f n]Vg'xf];\ .
-v_	 cDnn] ln6d;, ldyfOn c/]Gh / km]gf]Nkmyflng;Fu s:tf] s:tf] /ª lbG5 < n]Vg'xf];\ .  
-u_	 cDnsf] tLgcf]6f u'0f n]Vg'xf];\ .
-3_	 k|of]uzfnfdf k|of]u x'g] tLgcf]6f cDnsf] gfd / c0f';"q n]Vg'xf];\ .
-ª_	 lgDglnlvt kbfy{df s'g s'g cDn /x]sf] x'G5 < n]Vg'xf];\ M 
	 bxL, ef]u6], rl/cldnf], sfutL
-r_	 km/s nVg'xf];\ M  -c_  k|fª\ufl/s cDn / ck|fª\ufl/s cDn   -cf_ s8f cDn / g/d cDn



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
Iff/ / o;sf u'0f o; sf8{sf  ljifoj:t' x'g\ . 

 Iff/ (Base) 
kfgLdf 3'Nbf xfO8«f]lS;n cfof]g  (OH–) :jfb lbg] /;fognfO{ Iff/ elgG5 . wft'sf cS;f;fO8 / xfO8«f]S;fO8x¿ g} Iff/ 
x'g\ .  s'g} Iff/x¿ kfgLdf 3'N5g\ eg] s'g} 3'Nb}gg\ . kfgLdf 3'Ng] Iff/nfO{ cNsfnL elgG5 . ;f]l8od xfO8«f]S;fO8, kf]6fl;od 
xfO8«f]S;fO8 cflb cNsfnL x'g\ .

87.1  ;f]l8od xfO8«f]S;fO8 87.2 kf]6fl;od xfO8«f]S;fO8 87.3 SoflN;od xfO8«f]S;fO8

Iff/sf u'0fx¿ (Porperites of Bases)
Iff/x¿ :jfbdf lttf] jf 6/f]{ x'G5g\ . Iff/x¿ xftn] 5'Fbf ;fa'g h:t} lrKnf] vfnsf x'G5g\ .  logLx¿ ljB't\sf ;'rfns x'G5g\ . 
Iff/n] /ftf] ln6d;nfO{ lgnf]], ldyfOn c/]GhnfO{ kx]Fnf] / km]gf]NkmyflngnfO{ u'nfaL agfpF5 . Iff/n] cDn;Fu k|ltlj|mof ubf{ 
nj0f / kfgL agfpF5 .  To:t} Iff/ / sfa{g 8fOcS;fO8lar k|ltlj|mof x'Fbf wft' sfaf]{g]6 aG5 . 

Iff/sf] pkof]lutf (Uses of Bases)  
  xfdL  b}lgs hLjgdf  Iff/sf] y'k|} pkof]u ul//x]sf x'G5f}F . k]6sf] cDnLokg a9]df xfdL PG6fl;8 vfG5f}F . PG6fl;8df /;fogsf] 
¿kdf DofUg]l;od xfOª|f]S;fO8 jf cflNdlgod xfO8«f]S;fO8 x'G5g\ . /f]6L km'nfpg vfg] ;f]8f -;f]l8od afOsfaf]{g]6_ xflnG5 . 
leQfnfO{ ;]tf] u/fpg leQfdf 5\ofKg]-kf]Tg]_ r'gkfgL Iff/ g} xf] . ;fa'g, l86/h]G6 / bfFt df‰g] k]:6 ;d]t Iff/Lo x'G5g\ .  s]xL 
Iff/sf] gfd / sfd tn tflnsfdf lbOPsf] 5 M

j|m=;+= Iff/sf] gfd c0f';"q sfd

! ;f];l8o xfO8«f]S;fO8 NaOH ;fa'g agfpg, sfuh agfpg 

@ kf]6fl;od xfO8«f]S;fO8 KOH n'uf w'g] sfddf, /fofolgs dn agfpg 

#= DofUg]l;od xfO8«f]S;fO8 Mg (OH)2 k]6sf] cDnLokg l7s ug{ 

$ cflNdlgod xfO8«f]S;fO8 Al (OH)3 k]6sf] cDnLokg l7s ug{ 

% SoflN;od xfO8«f]S;fO8 Ca (OH)2 3/df ;]tf] kf]Tg, hldgsf] cDnLokg x6fpg 

^ Pdf]lgod xfO8«f]S;fO8 NH4OH l;;f tyf ‰ofn ;kmf ug{, Knfl:6s tyf /f;folgs dn agfpg 

cDn / Iff/df km/s  

cDn / Iff/ ljNs'n ljk/Lt u'0fsf kbfy{ x'g\ . cDnsf] :jfb cldnf] x'G5 eg] Iff/sf] :jfb 6/f]{ jf lttf] x'G5 . cDnn] lgnf]] 
ln6d;nfO{ /ftf], km]gf]NkmyflngnfO{ /ª\uxLg / ldyfOn cf]/]GhnfO{ u'nfaL agfpF5 eg] Iff/n] /ftf] ln6d;nfO{ 

lgnf]], ldyfOn c/]GhnfO{ kx]Fnf] / km]gf]NkmyflngnfO{ u'nfaL agfpF5 . 

ST Iff/ / o;sf u'0f @ 
306f

sf8{ g+= *&

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

@=	 l;sfO lj|mofsnfk   
-s_	 tLgcf]6f lunf;df j|mdzM v/fgL kfgL, ;fa'g kfgL, vfg];f]8fsf] 3f]n  lng'xf];\ . ca tLgcf]6} lunf;sf] 

kbfy{sf] /ftf] / lgnf]] ln6d;af6 k/LIf0f ug'{xf];\ / ln6d;df b]lvPsf]  /ª kl/jt{g l6kf]6 u/L tnsf] tflnsf 
eg'{xf];\ M

/;fog v/fgL kfgL ;fa'g kfgL vfg];f8f]sf] 3f]n

/ftf] ln6d;

lgnf]] ln6d;
	 of] glthfn] s] s'/f :ki6 kf5{ 5nkmn u/L lgisif{ n]Vg'xf];\ . tL j:t'x¿sf]  ldyfOn c/]Gh / lkmgf]Nkmyflngdf 

;d]t k|of]u u/L k/LIf0f ug'{xf];\  / glthf k|fKt u/L tflnsf agfP/ n]Vg'xf];\ .
-v_ cfˆgf] 3/df vfgfdf k|of]u x'g] j:t'x¿ lng'xf];\ / ln6d;sf] ;xof]udf tLdWo] s'g s'g j:t' Iff/Lo 5g\, kQf 

nufP/ ;"rL agfpg'xf];\ . tL j:t'x¿sf]  ldyfOn c/]Gh / lkmgf]Nkmyflng ;d]t k|of]u u/L k/LIf0f ug'{xf];\ .
-u_	 OG6/g]6af6 Iff/;DaGwL hfgsf/L k|fKt u/L Pp6f k|ltj]bg tof/ ug'{xf];\ / ;fyLx¿nfO{ ;'gfpg'xf];\ .

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ Iff/ / o;sf u'0f / pkof]lutfaf/] hfgsf/L u/fpg' xf] .  l;sf?nfO{  Iff/sf 
ljz]iftf / pkof]lutfaf/] OG6/g]6af6 yk vf]hL u/L l6kf]6 agfpg nufpg'xf];\ . l;sf?n] u/]sf] sfdsf] d"Nofª\sg 
u/L k[i7kf]if0f lbg'xf];\ .

#=	 ljifo If]q 
b}lgs k|of]usf kbfy{ -Iff/ / o;sf u'0f_    

$=	l;sfO pknlAw 
-s_	 Iff/sf] kl/efiff / pbfx/0f lbg  
-v_	 Iff/sf u'0fx¿ atfpg 
-u_	 ;"rs kbfy{-ln6d;_ k|of]u u/L Iff/sf] klxrfg ug{ 
-3_	 Iff/sf pkof]lutfsf] ;"rL agfpg 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M
-s_	 Iff/ eg]sf] s] xf] < o;sf b'O{cf]6f pbfx/0f n]Vg'xf];\ .
-v_	 Iff/n] ln6d;, ldyfOn c/]Gh / km]gf]Nkmyflng;Fu s:tf] s:tf] /ª lbG5 < n]Vg'xf];\ .  
-u_	 Iff/sf] tLgcf]6f u'0f n]Vg'xf];\ .
-3_	 k|of]uzfnfdf k|of]u x'g] tLgcf]6f Iff/sf] gfd / c0f';"q n]Vg'xf];\ .
-ª_	 cDn / Iff/df km/s n]Vg'xf];\ .
-r_	 Iff/sf s'g} tLgcf]6f pkof]lutf n]Vg'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
nj0f / o;sf u'0f o; sf8{sf ljifoj:t' x'g\ .  o;af/] hfgsf/L lng tnsf] ;+jfb k9\g'xf];\ . l;¢fGt, /lkms, km'jf{, /fdb'nf/L, 
?y Pp6} l;sfO s]Gb|sf l;sf? x'g\ . cDn / Iff/sf] cWoog ;s]/ pgLx¿ nj0faf/] 5nkmn ub}{ 5g\ .

/fdb'nf/L M cDn / Iff/sf] 5nkmn xfdLn] ;Sof}F . ca cfh nj0f;DaGwL k9]/ 5nkmn ug]{ ;Nnfx lyof] . tkfO{F+x¿n] kSs} 
o; ljifodf cWoog ug'{eof] xf]nf . ca 5nkmn u/fF}} g t  . s;n] eGg'x'G5 ;'?df <

/lkms M d eG5' klxn] . cDn / Iff/ l7s ljk/Lt u'0f ePsf kbfy{ x'g\ . oL kbfy{nfO{ ld;fpFbf ltgLx¿lar /f;folgs k|ltlj|mof 
eO{ gof vfn] t6:y kbfy{ aGb5 . cDn / Iff/lar /f;folgs k|ltlj|mof eO{ aGg hfg] t6:y kbfy{nfO{ nj0f elgG5 . nj0fdf 
cDn / Iff/sf b'a} nIf0f x'Fb}gg\ . 

km'jf{ M /lkmshLn] l7s eGg'eof] .  nj0fx¿ t6:y x'G5g\ . xfdLn] 3/df lbgx'F k|of]u ug]{  vfg] g'g klg nj0f xf] . vfg] g'g 
t6:y x'G5 t/ ;a} nj0f t6:y x'Fb}gg\ . nj0fx¿df klg cDnLo / Iff/Lo u'0f b]vf k5{ . sk/ ;Nkm]6 h;nfO{ lgnf]] t'yf] elgG5, 
Tof] cDnLo nj0f xf]  To:t} Pdf]lgod Snf]/fO8 klg cDnLo nj0f xf] . ;f]l8od sfaf]{g]6, SoflN;od afOsfaf]{g]6 eg] Iff/Lo 
nj0fx¿ x'g\ . 

l;¢fGt M d rfFlx nj0fsf u'0fx¿ atfpF5' . nj0fx¿ k|foM lttf x'G5g\ t/ s]xL nj0fx¿ g'lgnf klg x'G5g\ -h:t}M vfg] g'g_ . 
t6:y nj0fn] ln6d;df s'g} c;/ ub}{g cyf{t\ t6:y nj0fn] ln6d;sf] /ª kl/jt{g  ub}{g .  s]xL nj0fx¿ kfgLdf 3'ngzLn 
x'G5g\ -h:t}M sk/ ;Nkm]6, l;Ne/ gfO6«]6, ;f]l8od Snf]/fO8 cflb_ eg] s]xL nj0fx¿ kfgLdf c3'ngzLn x'G5g\ -h:t}M l;Ne/ 
Snf]/fO8, SoflN;od sfaf]{g]6, a]l/od ;Nkm]6 cflb_ . nj0fsf] 3f]n ljB't\sf] ;'rfns x'G5 . s'g} nj0fx¿ /ª\uxLg x'G5g\ 
-h:t}M DofUg]l;od ;Nkm]6, Pdf]lgod Snf]/fO8 cflb_ . To:t} s'g} nj0fx¿ /ª\uLg x'G5g\ -h:t}M sk/ ;Nkm]6 -lgnf]]_, n]8 
cfof]8fO8 -kx]Fnf]_, lgs]n Snf]/fO8-xl/of]_ cflb_ .

88.1  Pdf]lgod Snf]/fO8 88.2   sk/ ;Nkm]6 88.3  n]8 cfof]8fO8 88.4  lgs]n Snf]/fO8

?y M ca nj0fsf] pkof]lutf dfq eGg afFsL 5 . d ToxL eG5' . xfd|f] b}lgs hLjgdf nj0fx¿ w]/} pkof]uL 5g\ . ;f]l8od 
Snf]/fO8 vfg] g'gsf] ¿kdf k|of]u x'G5 .  ;f]l8od sfaf]{g]6 ;fa'g jf l86h]{G6sf] ¿kdf k|of]u x'G5 . ;f]l8od afOsfaf]{g]6 a]lsª 
kfp8/ -vfg] ;f]8f_ sf] ¿kdf k|of]u ul/G5 . DofUg]l;od ;Nkm]6 slAhot x'Fbf vfg] cf}ifwL xf] eg] sk/ ;Nkm]6n] sL6gfzs 
cf}ifwLsf] sfd u5{ . SoflN;od ;Nkm]6 xftv'§f efFlrFbf Knf:6/ ug{ k|of]u x'G5 .  Pdf]lgod ;Nkm]6, kf]6fl;od gfO6«]6 /f;folgs 
dnsf] ¿kdf k|of]u ul/G5 . 

ST nj0f / o;sf u'0f @ 
306f

sf8{ g+= **

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

@=	 l;sfO lj|mofsnfk   
-s_	 km/s km/s lunf;df vfg]g'g, lgnf]]t'yf] / vfg] ;f]8fsf] 3f]n  lng'xf];\ . ca ;f] 3f]nnfO{ /ftf] ln6d;, lgnf]] 

ln6d;, ldyfOn c/]Gh / km]gf]Nkmyflngaf6 k/LIf0f ug'{xf];\ . o; j|mddf b]lvPsf] /ª kl/jt{g l6kf]6 u/L 
tnsf] tflnsf eg'{xf];\ M

/;fog /ftf] ln6d; lgnf] ln6d; ldyfOn c/]Gh km]gf]Nkmyflng

vfg] g'gsf] 3f]n

lgnf]] t'yf]

vfg];f]8f
	 of] glthfn] s] s'/f :ki6 kf5{ 5nkmn u/L lgisif{ n]Vg'xf];\ .  
-v_	 cleefjsnfO{ lnP/ l;sfO s]Gb| jf glhs}sf] s'g} k|of]uzfnfdf hfg'xf];\ / ToxfFaf6 s'g} tLgcf]6f nj0f 

lng'xf];\ / tL x/]s nj0fsf] cnu cnu 3f]n agfpg'xf];\ . ca tL 3f]nnfO{ ln6d;, ldyfOn c/]Gh / 
km]gf]Nkmyflngaf6 k/LIf0f ug'{xf];\ / k/LIf0fsf] glthf x]/L o;af/] 5nkmn u/L lgisif{ n]Vg'xf];\ .

-u_	 OG6/g]6af6 nj0f;DaGwL hfgsf/L k|fKt u/L Pp6f k|ltj]bg tof/ ug'{xf];\ / cleefjsnfO{ ;'gfpg'xf];\ .
-3_	 k|of]uzfnfaf6 Pp6f k/LIf0f gnLdf SoflN;od xfO8«fS;fO8sf] 3f]n lng'xf];\ . ca To;df clnslt ;Nˆo'l/s 

cDn xfNg'xf];\ . s] x'G5 < x]g'{xf];\ . s] ToxfF 7f]; kbfy{ aG5 < o;/L ag]sf]  7f];  kbfy{nfO{ 5fGg'xf];\ / Tof] 7f]; 
kbfy{ cDn, Iff/ / nj0f s] xf]nf < ln6d; k|of]u u/L k/LIf0f ug'{xf];\ . cleefjsnfO{ ;'gfP/ k[i7kf]if0f lng'xf];\ .

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ nj0f, o;sf u'0f / pkof]lutfaf/] hfgsf/L u/fpg' xf] .  l;sf?nfO{ nj0fsf 
ljz]iftf / pkof]lutfaf/] OG6/g]6af6 yk vf]hL u/L k|ltj]bg tof/ ug{ nufpg'xf];\ . l;sf?n] u/]sf] sfdsf] d"Nofª\sg 
u/L k[i7kf]if0f lbg'xf];\ .

#=	 ljifo If]q 
b}lgs k|of]usf kbfy{ -nj0f / o;sf u'0f_    

$=	l;sfO pknlAw 
-s_	 nj0fsf] kl/efiff;lxt pbfx/0f lbg  
-v_	 nj0fsf u'0fx¿ atfpg 
-u_	 ;"rs kbfy{ -ln6d;_ k|of]u u/L nj0fsf] klxrfg ug{ 
-3_	 kfgLdf 3'Ng] / g3'Ng], /ª\uxLg / /ª\uLg nj0fsf] pbfx/0f atfpg 
-ª_	 nj0fsf] pkof]lutf atfpg 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M
-s_	 nj0f eg]sf] s] xf] < o;sf b'O{cf]6f pbfx/0f n]Vg'xf];\ .
-v_	 t6:y nj0fn] ln6d;, ldyfOn c/]Gh / km]gf]Nkmyflng;Fu s:tf] s:tf] /ª lbG5 < n]Vg'xf];\ .  
-u_	 nj0fsf tLgcf]6f u'0f n]Vg'xf];\ .
-3_	 k|of]uzfnfdf k|of]u x'g] tLgcf]6f nj0fsf] gfd / c0f';"q n]Vg'xf];\ .
-ª_	 cDnLo, Iff/Lo / t6:y nj0fsf] Pp6f Pp6f pbfx/0f lbg'xf];\ .
-r_	 /ª\uxLg / /ª\uLg nj0fsf] Pp6f Pp6f pbfx/0f lbg'xf];\ .
-5_	 nj0fsf s'g} tLgcf]6f pkof]lutf n]Vg'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
;"rs kbfy{ / lkPr :s]n o; sf8{sf ljifoj:t' x'g\ . 

;"rs kbfy{ (Indicators) M cDn jf Iff/ 5'6\ofpg -lrGg_ k|of]u x'g] /;fognfO{ ;"rs kbfy{ elgG5 . ln6d;, ldyfOn 
c/]Gh, km]gf]Nkmyflng k|of]uzfnfdf k|of]u x'g] ;"rs kbfy{ x'g\ .  oL kbfy{n] cDn / Iff/;Fu cnu cnu /ª lbP/ cDn, Iff/ / 
nj0fsf] klxrfg ug{ d2t k'¥ofpF5g\ . 

;"rs kbfy{ /ftf] ln6d; lgnf]] ln6d; ldyfOn c/]Gh km]gf]Nkmyflng
cDn kl/jt{g gx'g] /ftf] /ª\ulxg u'nfkmL
Iff/ lgnf]] kl/jt{g gx'g] u'nfkmL kx]Fnf]
nj0f kl/jt{g gx'g] kl/jt{g gx'g] kl/jt{g gx'g] kl/jt{g gx'g]

 lkPr :s]n ( pH Scale)
ln6d;, km]gf]Nkmyflng / ldyfOn c/]GhnfO{ ;fw/0f ;"rs kbfy{ elgG5 . oL ;"rs kbfy{n] cDn / Iff/sf] klxrfg ug{ ;S5g\\ 
t/ tL 3f]nsf] cDnLokg jf Iff/Lokgsf] :t/ -zlSt_ dfkg ug{ ;Sb}gg\ . cDn jf Iff/sf] s8fkgsf] :t/ (strength) dfkg 
ug{ o'lge;{n ;"rs kbfy{sf] cfjZostf k5{ . o'lgd;{n ;"rs kbfy{ w]/} k|sf/sf /ª ePsf ;"rs kbfy{ ld;fP/ agfOG5 . 
o'lge;{n ;"rs kbfy{n]  km/s km/s zlSt ePsf cDn jf Iff/;Fu km/s km/s /ª lbG5 . Tof] /ªnfO{ lkPr rf6{df ePsf] /ª;Fu 
bfFh]/ kbfy{sf] s8fkgsf] :t/ -zlSt_ dfkg ul/G5 .  lkPr :s]ndf cnu cnu /ªsf nflu km/s kms/ cª\s lgwf{/0f ul/Psf] 
x'G5 . lkPr :s]ndf 1 b]lv 14 ;Ddsf cª\s /flvPsf] x'G5 . lkPr dfg 1, 2 x'g] kbfy{ clt s8f cDn x'G5g\  eg] lkPr dfg 
13, 14 x'g] kbfy{ clt s8f Iff/ x'G5g\ .  lkPr dfg 7 x'g] kbfy{ t6:y x'G5g\ . z'¢ kfgLsf] lkPr dfg 7 x'G5 . lkPr dfg  7 
eGbf sd x'g] kbfy{ cDnLo x'G5 eg] lkPr dfg  7 eGbf a9L ePsf] kbfy{ Iff/Lo x'G5 . 

89.1 o'lge;{n OlG8s]6/ 3f]n 89.2 lkPr :s]n 89.3 lkPr ld6/

lkPr ld6/ (pH meter) M  s'g} 3f]nsf] cDnLokg jf Iff/Lokg gfKg k|of]u x'g] pks/0fnfO{ lkPr ld6/ elgG5 . o;n] 
3f]nsf] lkPr (pH) dfg ;f]em} cª\sdf k|bfg u5{ . 

ST ;"rs kbfy{ / lkPr :s]n @ 
306f

sf8{ g+= *(

tx #

@=	 l;sfO lj|mofsnfk   
-s_	 l;sf?nfO{ km/s km/s lunf;df vfg]g'g, lgnf]]t'yf] / vfg] ;f]8fsf] 3f]n  lng nufpg'xf];\ . ca ;f] 3f]nnfO{ 

/ftf] ln6d;, lgnf]] ln6d;, ldyfOn c/]Gh / km]gf]Nkmyflngaf6 k/LIf0f ug{ eGg'xf];\ . o; j|mddf b]lvPsf] 
/ª kl/jt{g l6kf]6 u/L tnsf] tflnsf eg{ nufpg'xf];\ M

/;fog /ftf] ln6d; lgnf] ln6d; ldyfOn 
c/]Gh

km]gf]Nkmyflng

xfO8«f]Snf]l/s cDn

;f]l8od xfO8«f]S;fO8

vfg] g'g



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?df o'lge;{n ;"rs /  lkPr rf6{ k|of]u u/L cDn / Iff/sf] s8fkgsf] :t/ dfkg ug{ 
;Sg] l;k ljsf; ug'{ xf] . l;sf?nfO{ o'lge;{n ;"rs / lkPr rf6{ k|of]u u/L km/s km/s :t/sf] s8fkg ePsf cDn 
/ Iff/sf] s8fkgsf] :t/ dfkg ug{  cEof; u/fpg'xf];\ / l;sf?n] u/]sf] sfdsf] d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .

#=	 ljifo If]q 
b}lgs k|of]usf kbfy{ -cDn / Iff/sf] s8fkgsf] dfkg_    

$=	l;sfO pknlAw 
-s_	 ;"rs kbfy{sf] kl/efiff;lxt pbfx/0f lbg  
-v_	 ;fwf/0f ;"rs kbfy{ / o'lge;{n ;"rs kbfy{larsf] leGgtf atfpg 
-u_	 lkPr :s]nsf] kl/ro lbg 
-3_	 o'lge;{n ;"rs / lkPr rf6{ k|of]u u/L cDn / Iff/sf] s8fkgsf] :t/ dfkg ug{ 
-ª_	 lkPr ld6/ k|of]u u/L cDn / Iff/sf] s8fkgsf] :t/ dfkg ug{

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M
-s_	 ;"rs kbfy{ eg]sf] s] xf] < o;sf b'O{cf]6f pbfx/0f n]Vg'xf];\ .
-v_	 lkPr :s]n eg]sf] s] xf] < o;df sltaf6 slt;Dd cª\s clª\st ul/Psf] x'G5 <  
-u_	 clt s8f cDn, clt s8f Iff/  / t6:y kbfy{sf] lkPr dfg slt slt x'G5 <
-3_	 cDn / Iff/sf] lkPr dfg s;/L lgsflnG5 < n]Vg'xf];\ .
-ª_	 lkPr ld6/ eg]sf] s] xf] < o;n] s] sfd u5{ <

	 of] glthfn] s] atfpF5 < 5nkmn u/L lgisif{ n]Vg nufpg'xf];\ .  To;kl5 tL 3f]ndf o'lge;{n ;"rs kbfy{ 
xfNg eGg'xf];\ / tL kbfy{n] b]vfPsf] /ªnfO{ lkPr rf6{df ePsf] /ª;Fu bfFh]/ tL 3f]nsf] lkPr dfg ;d]t 
kQf nufpg nufpg'xf];\ .

/;fog xfO8«f]Snf]l/s cDn ;f]l8od xfO8«f]S;fO8 vfg] g'g

lkPr dfg
 -v_	 l;sf?nfO{ k|of]uzfnfdf n}hfg'xf];\ / ToxfFaf6 cnu cnu s8fkgsf s'g} tLg tLgcf]6f cDn / Iff/  

lbg'xf];\ / tL 3f]ndf s]xL yf]kf o'lge;{n ;"rs kbfy{ xfNg nufpg nufpg'xf];\ . 3f]nn] b]vfPsf] /ªnfO{ 
lkPr sn/ rf6{;Fu bfFh]/ ;a} 3f]nsf] lkPr dfg kQf nufpg nufpg'xf];\ . k/LIf0fdf cfPsf] glthf x]/L 
o;af/] 5nkmn u/fO{  lgisif{ lgsfNg / n]Vg nufpg'xf];\ .

-u_	 l;sf?sf] ;d"x agfpg'xf];\ . x/]s ;d"xnfO{ OG6/g]6af6 lkPr :s]n;DaGwL hfgsf/L cWoog u/L Pp6f 
k|ltj]bg tof/ ug{ nufpg'xf];\ / k|:t't ug{ lemSg nufpg'xf];\ .

-3_	 k|of]uzfnfaf6 ljleGg vfnsf cDn / Iff/ leSg nufpg'xf];\ / lkPr ld6/ k|of]u u/L To;sf] s8fkg -lkPr 
dfg_ kQf nufpg nufpg'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
o; sf8{sf]  ljifoj:t' kfgL / o;sf u'0fsf] cWoog xf] .  o;sf nflu tnsf] syf k9\g'xf];\ .

kfgLsf] syf 

d]/f] gfd  kfgL xf] . d dflg;sf nflu clt pkof]uL kbfy{ x'F . d}n] k[YjLsf] nueu 71 % efu cf]u6]sf] 5' . dflg;s} z/L/df klg 
d]/f] dfqf s/La 70% /x]sf] 5 . d]/f y'k|} ef}lts u'0fx¿ 5g\ . z'¢ cj:yfdf d uGwxLg, /ª\uxLg / :jfb/lxt x'G5' . k[YjLdf d 
7f]; -a/km_ t/n-kfgL_ / Uof; -afkm_ tLgcf]6} cj:yfdf pknAw 5' . d z"Go l8u|L ;]lG6u|]8 (0° C) df hd]/ a/km aG5' eg] 
ttfpFb} hfFbf 100 l8u|L ;]lG6u|]8df afkm aG5' . cyf{t\ d]/f] kUng] tfkj|md 0° C xf] eg] pDng] tfkj|md 100° C xf] . d kf/bz{s 
5' . z'¢ cj:yfdf d ljB't\sf] s'rfns x'F . d Pp6f 3f]ns x'F . 3f]nssf] ¿kdf dflg;n] dnfO{ ;aeGbf a9L k|of]u u/L/x]sf 
5g\ .

90.1 a/km 90.2 kfgL 90.3 kfgLsf] afkm

d Pp6f /;fog-kbfy{_ ePsfn] d]/f /f;folgs u'0fx¿ klg 5g\ . d z'¢ cj:yfdf t6:y x'G5' cyf{t\ ddf cDnLo / Iff/Lo u'0f 
x'Fb}g . /f;folgs¿kdf d b'O{{cf]6f tŒj xfO8«f]hg / clS;hg ldn]/ ag]sf] 5' . d]/f x/]s c0f'df b'O{{cf]6f xfO8«f]hg k/df0f' / 
Pp6f  clS;hg k/df0f' /x]sf x'G5g\ .

H2O H-O-H
90.4  kfgLsf c0f';"q 90.5 ;+/rgfTds ;"q 90.6  c0f' lrq

ST kfgL / o;sf] u'0f @ 
306f

sf8{ g+= ()

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ kfgLsf u'0faf/] hfgsf/L lbg' xf]  .  l;sf?nfO{  kfgLsf u'0faf/] OG6/g]6af6 
yk cWoog ug{ nufpg'xf];\ . ;fy} kfgLsf lkPr gfKg ;d]t nufpg'xf];\  . l;sf?n] u/]sf] sfdsf] d"Nofª\sg u/L 
k[i7kf]if0f lbg'xf];\ .

#=	 ljifo If]q 
b}lgs k|of]usf kbfy{ -kfgL / o;sf u'0f_    

$=	l;sfO pknlAw 
-s_	 kfgLsf ef}lts u'0f  / /f;folgs u'0f atfpg  

-v_	 k|fs[lts jftfj/0fdf kfOg] kfgLsf ltg} cj:yfsf] gfd eGg 

-u_	 o'lge;{n ;"rs / lkPr rf6{ k|of]u kfgLsf] lkPr dfg dfkg ug{ 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M

-s_	 kfgLsf b'O{cf]6f /f;folgs u'0f n]Vg'xf];\ .

-v_	 kfgLsf tLgcf]6f ef}lts u'0f n]Vg'xf];\ .  

-u_	 k|fs[lts jftfj/0fdf kfOg] kfgLsf tLg cj:yfx¿ s] s] x'g\ < n]Vg'xf];\ . 

-3_	 kfgLsf lkPr dfg slt x'G5 / lsg < 

-ª_	 kfgLn] ln6d;;Fu s:tf] k|ltlj|mof u5{ / lsg <

@=	 l;sfO lj|mofsnfk   
-s_	 tLgcf]6f km/s km/s lunf;df z'¢ kfgL lng'xf];\ . klxnf] lunf;sf] kfgLdf ln6d;n], bf];|f]df ldyfOn 

c/]Ghn] / t];|f]df km]gf]Nkmyflngn] k/LIf0f ug'{xf];\ . s] ;"rs kbfy{sf] /ªdf s'g} kl/jt{g cfof] < lsg kfgLn] 
;"rs kbfy{sf /ª kl/jt{g gu/]sf] xf]nf < 5nkmn u/L lgisif{ lgsfNg'xf];\ .

-v_	 Pp6f lunf;df clnslt kfgL lng'xf];\ . To;df s]xL yf]kf o'lge;{n OlG8s]6/ xfNg'xf];\ . ca To;n] 
b]vfPsf] /ªnfO{ lkPr sn/ rf6{;Fu bfFh]/ To;sf] lkPr dfg lgsfNg'xf];\ . lkPr dfgn] s] s'/f hgfpF5 < 
5nkmn u/L n]Vg'xf];\ .

-u_	 Pp6f lunf;df a/kmsf s]xL 6'j|mf /fVg'xf];\ / ydf]{ld6/sf d2tn] tfkj|md dfkg ug'{xf];\ . a/kmsf] tfkj|md 
slt kfpg'eof] < of] tfkj|mdn] s] hgfpF5 < 5nkmn u/L n]Vg'xf];\ .

-3_	 OG6/g]6af6 vf]hL u/L kfgLsf] c0f'lrq;DaGwL hfgsf/L ;ª\sng ug'{xf];\ / Tof] l6kf]6 ;fyLx¿nfO{  
;'gfpg'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
kfgLsf] s8fkg / o;nfO{ x6fpg] ljlwsf] cWoog o; sf8{sf ljifoj:t' x'g\ .

g/d kfgL / s8f kfgL  (Soft and hard water) M ;fa'gl;t ;lhn} lkFmh lbg] kfgLnfO{ g/d kfgL elgG5 . jiff{sf] kfgL, 
l8l:6N8 kfgL o;sf pbfx/0f x'g\ . ;fa'gl;t ;lhn} lkmFh glbg] kfgLnfO{ s8f kfgL elgG5 . vf]nfgfnfsf] kfgL, Ogf/sf] kfgL 
cflb o;sf pbfx/0f x'g\  . s8f kfgLdf  Sofl;N;od / DofUg]l;osf afOsfaf]{g]6, ;Nkm]6 / Snf]/fO8 nj0f 3'n]/ /x]sf x'G5g\ .

kfgLsf] s8fkg (Hardness of water) M kfgLdf 3'n]/ /x]sf SoflN;od / DofUg]l;odsf nj0fsf sf/0f kfgLn] ;fa'gl;t 
;lhn} lkmFh glbg]  x'G5 . kfgLsf] o; u'0fnfO{ kfgLsf] s8fkg elgG5 . kfgLsf s8fkg b'O{{ vfnsf] x'G5 M c:yfoL s8fkg / 
:yfoL s8fkg  

kfgLdf 3'n]/ /x]sf SoflN;od afOsfaf]{g]6 / DofUg]l;od afOsfaf]{g]6 nj0fsf sf/0f x'g] kfgLsf s8fkgnfO{ c:yfoL s8fkg 
(temporaray hardness) elgG5 .  of] kfgLsf] s8fkgnfO{ pdfn]/ jf r'gkfgL xfn]/ x6fpg ;lsG5 . kfgLdf 3'n]/ /x]sf 
SoflN;od Snf]/fO8, DofUg]l;od Snf]/fO8, SoflN;od ;Nkm]6 / DofUg]l;od ;Nkm]6 nj0fsf] sf/0f x'g] kfgLsf s8fkgnfO{ 
:yfoL s8fkg ( permanent hardness) elgG5 . of] s8fkg n'uf w'g] ;f]8f k|of]u ug{ ;lsG5 . To;} u/L k/Do'l66 ljlwaf6 
klg of] s8fkg x6\5 .

kfgLsf] s8fkg x6fpg] ljlw (Removal of hardness of water)
-s_	 kfgLsf] c:yfoL s8fkg x6fpg] ljlw M kfgLnfO{ pdfn]/ cyjf Snfs{ ljlw kfgLsf] c:yfoL s8fkg x6fpg ;lsG5 .

-c_	 pdfn]/ M pdfNbf kfgLdf 3'n]/ /x]sf SoflN;o afOsfaf]{g]6 / DofUg]l;od afOsfaf]{g]6 c3'ngzLn sfaf]{g]6 
nj0fdf ablnP/  lylu|G5g\  / kfgLsf] s8fkg x6\5 .

-cf_	 Snfs{ ljlwaf6 M o; ljlwdf c:yfoL s8fkg ePsf] kfgLdf r'gkfgL -SoflN;od xfO8«f]S;fO8_ ld;fOG5 . 
o;n] kfgLdf 3'n]/ /x]sf SoflN;od afOsfaf]{g]6 / DofUg]l;od afOsfaf]{g]6nfO{ c3'ngzLn sfaf]{g]6 nj0fdf 
ablnlbG5 / tL nj0f lylu|G5g\ . o;n] ubf{ kfgLsf] s8fkg x6\5 . 

-v_	 kfgLsf] :yfoL s8fkg x6fpg] ljlw M o;sf nflu  n'uf w'g] ;f]8fsf] k|of]u tyf k/Do'l66 ljlw ckgfpg ;lsG5 . 
kfgLsf] :yfoL s8fkg x6fpFbf c:yfoL s8fkg :jtM x6]/ hfG5 . 

-c_	 n'uf w'g] ;f]8f xfn]/ M n'uf w'g] ;f]8f -;f]l8od sfaf]{g]6_ xfNbf o;n] kfgLdf 3'n]/ /x]sf :yfoL s8fkg ug]{ 
nj0fx¿ SoflN;od Snf]/fO8, DofUg]l;od Snf]/fO8, SoflN;od ;Nkm]6 / DofUg]l;od ;Nkm]6nfO{ c'3ngzLn 
sfaf]{g6 nj0fdf kl/0ft u/L lyUo|fOlbG5 / kfgLsf] s8fkg x6fpF5 .

-cf_	 k/Do'l66 ljlwaf6  M o; ljlwsf] Pp6f efF8f] -sf]nd_df lhof]nfO6 k|of]u ul/G5 . o; efF8fdf 9'ª\uf, afn'jf / 
;f]l8od lhof]nfo6nfO{ km/s km/s tx agfP/ /flvG5 . efF8fsf] d'vaf6 s8f kfgL k7fpFbf :yfoL s8fkg u/fpg] 
SoflN;od Snf]/fO8, DofUg]l;od Snf]/fO8, SoflN;od ;Nkm]6 / DofUg]l;od ;Nkm]6 nj0f / ;f]l8od lhof]nfO6lar 
k|ltlj|mof eO{ SoflN;od lhof]nfO6 / DofUg]l;od lhof]nfO6 aG5 . o;af6 kfgLsf] :yfoL s8fkg x6\5 .

91.1 pdfNg] ljlw 91.2  Snfs{ ljlw 91.3 n'uf w'g] ;f]8f ljlw 91.4 k/Do'l66 ljlw

ST kfgLsf] s8fkg ! 
306f

sf8{ g+= (!

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ kfgLsf s8fkg lsl;d, sf/0f / o;nfO{ x6fpg] pkfoaf/] hfgsf/L lbg' xf]  .  
l;sf?nfO{  kfgLsf s8fkgaf/] OG6/g]6af6 yk cWoog ug{ nufpg'xf];\ / cfkm"n] e]6]sf s'/f ;femf ug{ nufpg'xf];\ .  
l;sf?n] u/]sf] sfdsf] d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .

#=	 ljifo If]q 
b}lgs k|of]usf kbfy{ -kfgLsf] s8fkg_    

$=	l;sfO pknlAw 
-s_	 kfgLsf] s8fkgsf] kl/ro / k|sf/ atfpg  
-v_	 kfgLsf] c:yfoL  / :yfoL s8fkgsf] sf/0f atfpg 
-u_	 kfgLsf] c:yfoL  / :yfoL  s8fkg x6fpg] tl/sf k|of]u ug{ 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M
-s_	 kfgLsf] s8fkg eg]sf] s] xf] < oL slt k|sf/sf x'G5g\ / s] s] <
-v_	 kfgLsf] c:yfoL s8fkg s] sf/0fn] x'G5, n]Vg'xf];\ .  
-u_	 kfgLsf] :yfoL s8fkg s] sf/0fn] x'G5, n]Vg'xf];\ .
-3_	 kfgLsf] c:yfoL s8fkg x6fpg] ljlwx¿ n]Vg'xf];\ .
-ª_	 kfgLsf] :yfoL s8fkg x6fpg] ljlwx¿ n]Vg'xf];\ .
-r_	 kfgLsf] c:yfoL s8fkg / :yfoL s8fkglar km/s n]Vg'xf];\ M

@=	 l;sfO lj|mofsnfk   
-s_	 l;sf?nfO{  Pp6f lunf;df l8l6N8 kfgL / csf]{df wf/f], s'jf jf Ogf/sf] kfgL /fVg eGg'xf];\ . b'a} lunf;df 

clnslt l86/h]G6 xfn]/ rDrfn] lgs}a]/ lkm6\g nufpg'xf];\ . s'g lunf;df a9L lkmFh cfof] / lsg xf]nf < 
5nkmn u/L lgisif{ lgsfNg nufpg'xf];\ .  cfjZos eP ;xof]u ug'{xf];\ .

-v_	 vf]nf, wf/f, s'jf jf Ogf/af6 kfgL Nofpg'xf];\ . Tof] kfgLnfO{ b'O6f lunf;df xfNg eGg'xf];\ . Pp6f lunf;sf] 
kfgL Tolts} /fvL csf]{ lunf;sf] kfgL pdfNg nufpg'xf];\ . ca b'a} kfgLdf l86/h]G6 /fv]/ xNnfpg 
nufpg'xf];\ . s'g kfgLdf a9L lkmFh cfpF5 < o:tf] lsg ePsf] xf]nf 5nkmn u/fpg'xf];\ / lgisif{ lgsfNg 
nufpg'xf];\ .

-u_	 b'O6f lunf;df l8l:6N8 kfgL  lng nufpg'xf];\ . tLdWo] klxnf] lunf;nfO{ Tolts} 5f]8]/ bf];|f]df SoflN;od 
Snf]/fO8 3f]Ng nufpg'xf];\ . ca b'a} lunf;df rDrfn] clnslt ;fa'gsf] 3f]n ld;fpg nufpg'xf];\ / b'a} 
kfgLnfO{ lkm6\g nufpg'xf];\ . s'g lunf;df lkmFh cfof] / s'gdf cfPg cjnf]sg u/L 5nkmn u/fpg'xf];\ / 
lgisif{ lgsfNg nufpg'xf];\ .

-3_	 k/Do'l66 ljlwsf] pks/0f vf]hL kfgLsf] s8fkg x6fpg] tl/sf cEof; u/fpg'xf];\ .
-ª_	 OG6/g]6af6 vf]hL u/L kfgLsf] s8fkg;DaGwL hfgsf/L ;ª\sng ug{ nufpg'xf];\ / Tof] l6kf]6 l;sf?x¿nfO{ 

Ps Ps u/L k|:t't ug{ nufpg'xf];\ .  



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'

vlgh ( Minerals)  
k[YjL r§fg afn'jf, df6f] cflb ldn]/ ag]sf] 5 . oL j:t'df ljleGg k|sf/sf vlgh kfOG5g\ . k[YjLsf] ue{df k|fs[lts ¿kdf kfOg] 
ch}ljs  j:t'nfO{ vlgh elgG5 . vlghx¿ k|foM of}lussf ¿kdf x'G5g\ eg] s]xL vlgh tŒjsf] ¿kdf klg kfOG5g\ .  vlgh 
kbfy{bnfO{ b'O{{ ;d"xdf afF8\g ;lsG5 M  wft'o'St vlgh / wft'/lxt vlgh 
-c_ wft'o'St vlgh (Metalic minerals) M h'g vlghaf6 wft' lgsflnG5, To:tf vlghnfO{ wft'o'St vlgh elgG5 . 
x]df6fO6, rfNsf]kfO/fO6, aS;fO6, Uoflngf cflb wft'o'St vlgh x'g\ . 
-c_ wft'/lxt vlgh (Non-metalic minerals) M h'g vlghaf6 wft' lgsfNg ;lsFb}g, tL vlghnfO{ wft'/lxt vlgh 
elgG5 .  r'g9'ª\uf, lhK;d, Sjfh{, u|fkmfO6, xL/f cflb wft'/lxt vlghsf pbfx/0f x'g\ .

vlghsf u'0f (Characteristics of minerals) 
vlghsf] cfcfˆg} lsl;dsf] /ª x'G5 . pbfx/0fsf nflu x]df6fO6 /ftf] x'G5 eg] rfNsf]kfO/fO6 xl/of] x'G5 . vlghsf] cfˆg} 
6ns x'G5 . vlghsf s0f dl0fe cfsf/sf x'G5g\ . vlghx¿ k|s[ltdf kfOG5g\ . vlghx¿ csfa{lgs x'G5g\ . oL k|fo s8f 
vfnsf x'G5g\ .

vlghsf] pkof]lutf (Uses of Minerals) 
-s_	 wft'o'St vlghsf] k|zf]wg u/L wft' lgsflnG5  . pbfx/0fsf nflu x]df6fO6af6 kmnfd, aS;fO6af6 cflNdlgod, 

rfNsf]kfO/fO6af6 tfdf lgsflnG5 . 
-v_	 vlghx¿af6 ljleGg /f;folgs kbfy{ agfpg ;lsG5 . h:t}M nfOd:6f]gaf6 l;d]G6, l;lnsfaf6 sfFr, sfcf]lng 

Sn]af6 ;]/fldS; agfOG5 .
-u_	 vlghaf6 ;hfj6sf ;fdfg klg agfOG5 . 
-3_	 ljB'tLo ;fdu|L / pks/0f agfOG5 .
-ª_	 /f;folgs pBf]u / OGwgsf] ¿kdf-k]6«f]lnod kbfy{_ klg k|of]u ul/G5 .
g]kfndf kfOg] dxŒjk"0f{ vlghx¿ (Some important minerals  found in Nepal) M g]kfndf y'k|} wft'o'St / 
wft'/lxt vlgh kfOPsf] 5 . tL vlgh;DaGwL ljj/0f lgDgfg';f/ /x]sf] 5 M

vlghsf] gfd !=kmnfd -DofUg]6fO6 / 
x]df6fO6_

@=h:tf -SofnfdfOg_ #=tfdf -rfNsf]kfO/fO6_ $=l;;f -Uoflngf_ %=r'g9'ª\uf

kfOg] :yfg km'Nrf]sL -nlntk'/_
7f];] -/fd]5fk_
nAwLvf]nf -tgx'F_
lh/fafª -lrtjg_

u0f]z lxdfn, km'Nrf]
sL, dsjfgk'/, 
;ª\v;jf;ef

dsjfgk'/ -sfln6f/_
;f]n'v'Da', tgx'F, afun'ª, 
pbok'/, ef]hk'/, 88]Nw'/f

u0f]z lxdfn, km'Nrf]
sL -nlntk'/_,
dsjfgk'/, ;f]n'v'Da'

rf]ef/, pbok'/, 
dsjfgk'/, 
;'v]{t, c3f{vfFrL, 
wflbª, l;Gw'nL

pkof]lutf efF8fs'F8f, s[lif cf}hf/ / 
xftxltof/ agfpg

lkQnnufot ldl>t 
wft' agfpg, kmnfd df 
n]kg ug{, Aof6«Ldf

efF8fs'F8f, ljB't\ tf/, 
d"lt{, ;flns, tSdf

aGb'ssf] uf]ln, df5f 
dfg]{ hfn cflb 

l;d]G6 / r'g 
pTkfbg ug{

vlghsf] gfd ^= DofUg];fO6 &= ;]/fldS; *= u|fkmfO6  (=u|]gfO6 !)= :n]6

kfOg] :yfg bf]nvf, pbok'/, kfNkf dsjfgk'/, sf7df8f}F Onfd, ;ª\v'jf;ef, 
l;Gw'kfNrf]s, wgs'6f,

l;Gw'nL, dsjfgk'/, 
pbok'/, 88]Nw'/f

wgs'6f, c5fd, 
uf]/vf

pkof]lutf kfp8/ agfpg efF8fs'F8f agfpg k]lG;n, /ª tyf  
n'la|s]G6\; agfpg

3/ lgdf{0f 3/ 5fpg, 

ST vlgh ! 
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lzIff tyf dfgj ;|f]t ljsf; s]Gb|

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ vlghsf] k|sf/, u'0f / pkof]lutfaf/] hfgsf/L lbg' xf]  .  l;sf?nfO{  g]kfndf 
kfOg] vlghaf/] ;d]t vf]hL ug{ nufpg'xf];\ . l;sf?n] u/]sf] sfdsf] d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .

#=	 ljifo If]q 
k[YjL, vlgh / cGtl/If -vlgh_    

$=	l;sfO pknlAw 
-s_	 vlghsf] kl/ro / k|sf/ pbfx/0f;lxt atfpg 
-v_  vlghsf u'0f / pkof]lutsf] ;"rL agfpg
-u_ g]kfndf kfOg] d'Vo vlghsf] gfd, kfOg] :yfg / pkof]lutf atfpg 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M
-s_	 vlgh eg]sf] s] xf] < oL slt k|sf/sf x'G5g\ / s] s] <
-v_	 wft'o'St vlgh / wft'/lxt vlghdf km/s n]Vg'xf];\ .  
-u_	 vlghsf ljz]iftf n]Vg'xf];\ .
-3_	 vlghsf pkof]lutf n]Vg'xf];\ .
-ª_	 g]kfndf kfOg] s'g} kfFrcf]6f vlghsf] gfd, kfOg] :yfg / Pp6f Pp6f pkof]lutf n]Vg'xf];\ .

@=	 l;sfO lj|mofsnfk   
-s_	 OG6/g]6sf] dfWodaf6 cfkm"n] ;'g]sf / b]v]sf wft' s'g s'g of}lus -vlgh_af6 lgsflnG5 egL vf]hL u/L 

;"rL agfpg'xf];\ . ;fy} tL wft'sf] pkof]lutfsf] ;d]t ;"rL agfpg'xf];\ . cfkm"n] agfPsf] ;"rL ;fyLx¿nfO{ 
;'gfpg'xf];\ / 5nkmn ug'{xf];\ .

-v_	 cfˆgf] ufpF3/df k|of]u x'g] wft'sf] ;"rL agfpg'xf];\ / tL wft'sf] vlgh -wfp_ sf] gfd n]vL ;fyLnfO{ 
;'gfpg'xf];\ .

-u_	 Pp6f rf6{k]k/ lnP/ vlghsf u'0f / pkof]lutfsf] ;"rL agfpg'xf];\ / leQfdf 6fF:g'xf];\ . x/]s l;sf?n] 
cfkm"n] agfPsf] ;"rL jfrg u/L c¿nfO{ ;'gfpg'xf];\ .

-3_	 g]kfndf kfOg] ljleGg vlghsf] ;"rL agfpg'xf];\ . tL vlgh kfOg] :yfg / tL vlghsf] pkof]lutf;d]t 
tflnsf agfP/ k|:t't ug'{xf];\ .

vlghsf] gfd !!=o'/]lgod !@= sf]Onf !#=dfa{n !$= ;'g !%=/s g'g

kfOg] :yfg dflyNnf] d':tfª bfª, kfNkf, Ko'7fg uf]bfj/L, l;Gw'nL ;'gsf]zL, /fKtL gbL 8f]Nkf, d':tfª

pkof]lutf P6f]lds kfj/ KnfG6 OGwg 3/ lgdf{0f u/uxgf agfpg vfg / cf}ifwL



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
df6f] (Soil) M k[YjLsf] ;xtdf /x]sf] vghf]t ug{ ;lsg] g/d efu g} df6f] xf] . df6f] r§fgsf dl;gf s0f, s'lxPsf hgfj/ tyf 
jg:kltsf] c+z, kfgL cflbsf] ;lDd>0f xf] . df6fdf dl;gf hLjf0f' klg x'G5g\ . o;n] af]6la?jfnfO{ pd|g x's{g rflxg] kfgL / 
kf]ifs tTj  k|bfg ug'{sf ;fy} c8\gsf nflu cfwf/ lbg] u5{ . df6fn] hgfj/sf nflu klg a:g] cfwf/ lbG5 .
df6f] aGg] k|lj|mof  (Soil formation process) M df6f] vf;u/Lsg r§fgsf] lvOg] / 6'lj|mg] k|lj|mofaf6 aG5  . vf]nf gbLn] 
7'nf 7'nf r§fgx¿ aufP/ NofpF5 . o;/L au]/ cfpg] j|mddf r§fgx¿ Psfk;df 7f]lSsg] / 3l;|g] x'Fbf r§fgaf6 6'ls|P/ dl;gf 
s0fx¿ lg:sG5g\ . lbgsf] tftf] / /ftsf] lr;fn] r§fg km}ng] / v'lDrg] x'G5 . nfdf] ;do of] k|lj|mof rNb} hfFbf  la:tf/} r§fg 
6'ls|P/ dl;gf s0f aG5g\ . r§fgsf] kmf6]sf] wfFhfdf la?jfx¿ pld|+bf tL la?jfsf] a9\g] j|mddf r§fgaf6 dl;gf 6'j|mfx¿ lg:sFb} 
hfG5g\ . To;} u/L r§fgdf /x]sf ;;fgf wfFhf / Kjfnaf6 kfgL l5/]/ hfFbf klg r§fg lvOP/ To;af6 dl;gf s0fx¿ lg:sFb} 
hfG5g\ .  x'/L atf;df p8]/ cfPsf afn'jfsf s0f r§fg dfly 3l;|+bf r§fgdf IfoLs/0f eO{ dl;gf sl0fsfx¿ lg:sG5g\ . o;/L 
lg:sg] dl;gf sl0fsfx¿ ljleGg j:t'x¿;Fu ldl;P/ sfnfGt/df df6f] aGb5 . k[YjL r§fg, afn'jf, df6f] cflb ldn]/ ag]sf] 5 . 
df6f]sf] k|f]kmfOn ( Soil profile) M k[YjLsf] ;xt df6f]n] ag]sf] 5 . k[YjLsf] ;xtb]lv tnlt/ df6f] ljleGg vfnsf] tx ag]/ 
/x]sf] x'G5 . k[YjLsf] ;xtdf tx eP/ /x]sf] df6f]sf] 7f8f] ;+/rgfnfO{ df6fsf] k|f]kmfOn elgG5 .  df6fsf k|To]s txsf] agfj6df 
km/s /x]sf] x'G5 . df6fdf ;aeGbf dfly k|fª\ufl/s kbfy{ /x]sf] tx x'G5 . o;nfO{ O-horizon elgG5 . of] txd'lg df6fsf rf/ 
tx /x]sf x'G5g\ M klxnf] tx, bf];|f] tx, t];|f] tx / rf}yf] tx   
klxnf] tx (Top Soil, A-Horizon) M df6fsf] ;aeGbf dflyNnf] txnfO{ 6k :jfOn elgG5 . of] tx vlgh, kfgL, xfjf, 
dn-s'x]sf j:t'_ ldn]/ ag]sf] x'G5 . of] txdf k|foM df6f] sfnf] / v''s'nf] x'G5 . of] tx af]6la?jf x's{g / a9\gsf nflu pko'St 
x'G5 . hldg d'lg a:g] hgfj/x¿ klg oxL txdf /x]sf x'G5g\ .
bf];|f] tx (Subsoil, B-horizon) M of] txdf vlghsf] dfqf a9L x'G5 / dn -s'x]sf j:t'_ sd x'G5g\ . of] tx 6k:jfOnsf] 
t''ngfdf sl;nf] x'G5 . 
t];|f] tx  (Parent materials, C-horizon) M of] txdf r§fgsf ;;fgf luvf{x¿ x'G5g\ . of] d'Votof r§fgaf6 ag]sf] x'G5 .
cfwf/ tx ( bed rock, D-horizon) M of] ;jeGbf clGtd / cfwf/ tx xf] . o;df a]; /s /x]sf x'G5g\ . 

93.1 r§fgsf] lvOg] k|lj|mof 93.2 df6fsf] k|f]kmfOn

df6f]sf] k|b"if0f (Soil Pollution)
xfd|f lj|mofsnfksf sf/0f k[YjLdf df6f] k|b"lift x'Fb} uPsf] 5 . b}lgs¿kdf lg:sg] Knfl:6ssf emf]nf, sfFraf6 ag]sf j:t' 
hldgdf kmfNbf, a9L dfqfdf /f;folgs dn / cf}ifwLsf] k|of]u ubf{, snsf/vfgfaf6 lg:sg] kmf]x/ hldgdf kmNbf df6f] k|b"lift 
x'G5 . df6f] k|b"if0fn] df6fdf /x]sf hLjf0f' dg]{, df6fsf u'0f:t/ / pTkfbsTj x|f; x'g] tyf df6fsf] u'0f / agfj6 lau|g] x'G5 .  
df6fsf] k|b"if0faf6 aRg df6fdf h}ljs dn k|of]u ug]{, pBf]uaff6 lg:sg] kmf]xf]/ k|zf]wg u/]/ lj;h{g ug]{, gs'lxg] kbfy{nfO{ 
df6fdf gkmfn]/ k'gMrj|m0f h:tf pkfo cjnDjg ug'{k5{ .

ST df6f] ! 
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lzIff tyf dfgj ;|f]t ljsf; s]Gb|

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ df6fsf agfj6 / ;+/If0faf/] hfgsf/L lbg' xf] .  l;sf?nfO{  OG6/g]6af6 df6fsf] 
k|f]kmfOn / k|b"if0f;DaGwL yk ;fdu|L vf]hL ug{ nufpg'xf];\ . l;sf?n] u/]sf] sfdsf] d"Nofª\sg u/L k[i7kf]if0f 
lbg'xf];\ .

#=	 ljifo If]q 
k[YjL / cGtl/If-df6f]_     

$=	l;sfO pknlAw 
-s_	 df6fsf] kl/ro lbg  
-v_	 df6fsf] k|f]kmfOnnfO{ kl/eflift ub}{ o;sf txsf] gfd / u'0f atfpg  
-u_	 df6fsf] k|b"if0fsf sf/0f, c;/ / lg/fs/0fsf pkfo atfpg

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M
-s_	 df6f] eg]sf] s] xf] < of] s] s] ldn]/ ag]sf] x'G5 <
-v_	 df6fsf] k|f]kmfOnsf] lrq n]vL gfds/0f ug'{xf];\ . 
-u_	 df6f] s;/L aG5, n]Vg'xf];\ .
-3_	 df6fsf] k|b"if0f eg]sf] s] xf] < o;sf sf/0f s] s] 5g\  .
-ª_	 df6fsf] k|b"if0fsf c;/ / lg/fs/0fsf pkfo n]Vg'xf];\ .

@=	 l;sfO lj|mofsnfk   
-s_	 ljleGg :yfgsf] df6f] NofP/ Pp6f kf/bzL{ Knfl:6ssf] efF8fdf /fVg'xf];\ . ca To;sf kfgL xfn]/ To;nfO{ 

3f]Ng'xf];\ / /fd|/L xNnfP/ 6]andf /fvL cfˆg} lx;fan] lylu|g lbg'xf];\ . ca df6fdf s] s:tf tx b]lvG5g\ 
cjnf]sg u/L To;sf] lrq sf]g'{xf];\ . df6fsf] k|f]kmfOn;Fu o;sf] t'ngf ub}{ 5nkmn ug'{xf];\ .

-v_	 cfˆgf] ufpF3/ glhs}sf] vf]nfdf hfg'xf];\ / r§fgsf] IfoLs/0f k|lj|mofsf] cWoog u/L Pp6f k|ltj]bg tof/ 
ug'{xf];\ / ;fyLx¿lar k|:t't u/L 5nkmn ug'{xf];\ .

-u_	 Pp6f rf6{ k]k/df df6fsf k|f]kmfOnsf] lrqsf]/L gfds/0f ug'{xf];\ / cfkm"n] agfPsf] lrq ;a}n] b]Vg] u/L 
leQfdf 6fF:g'xf];\ . kfnf] kfnf] Pscsf{sf] lrq x]/L 5nkmn ug'{xf];\ .

-3_	 OG6/g]6af6 df6fsf k|f]kmfOn;DaGwL ljifoj:t' cWoog ug'{xf];\ / Tof];DaGwL k|ltj]bg tof/ u/L sIffdf 
k|:t't u/L 5nkmn ug'{xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
o; sf8{sf] ljifoj:t' k[YjLsf] leqL agf]6 xf] .

k[YjLsf] leqL agf]6  (Internal structure of the earth) M oxfF lbPsf] k[YjLsf] syf k9\g'xf];\ M

d]/f] gfd k[YjL xf] . d dflg;nufot ;a} hLjhGt' / jg:kltsf] ;femf cf>o :yn x'F . d Pp6f uf]nfsf/ lk08 xF' . d]/f] w'|jlt/ 
s]xL y]lKrPsf] / lg/Iflt/ s]xL km's]sf] 5 . d]/f] aflx/L efunfO{ hnd08n, :ynd08n / jfo'd08n u/L tLg efudf ljefhg 
ug{ ;lsG5 . d]/f] hldgsf] efunfO{ :ynd08n elgG5 eg] kfgLn] 9fs]sf] efunfO{ hnd08n elgG5 . To:t} d]/f] jl/kl/ /x]sf] 
xfjfsf] kqnfO{ jfo'd08n elgG5 .

d]/f] leqL efunfO{ tLg efudf afFl8G5 M s|:6 (Crust), DofG6n (Mantle)  / sf]/ (Core) 
s|:6 M of] d]/f] ;aeGbf aflx/sf] efu xf] . o;sf] df]6fO sl/a %) lsnf]ld6/ /x]sf] 5 . of] tx df6f] / r§fg ldn]/ ag]sf] 5 . 
o; txdf g} sf]Onf, wft' tyf r§fgnufotsf vfgLx¿ /x]sf 5g\ . of] txdf d'VotM l;lns]6 vlgh /x]sf] x'G5 . oxL txdf 
hLjhGt' / jg:kltsf] cl:tTj /x]sf] x'G5 .

DofG6n M  s|:6eGbf l7sleqsf] d]/f] efunfO{ DofG6n elgG5 . o;sf] txsf] df]6fO sl/a @()) lsnf]ld6/ /x]sf] 5 . o;df 
l;lns]6, kmnfd DofUg]l;od h:tf vlgh kfOG5 . o; txsf r§fg s|:6 txdf eGbf w]/} vFlbnf x'G5g\ .  d]/f] o; txdf 750°C 
b]lv 2500°C tfkj|md x'G5 . 

sf]/ M d]/f] ;aeGbf leqL efunfO{ sf]/ elgG5 . o; sf]/nfO{ klg aflx/L sf]/ / leqL sf]/df ljefhg ug{ ;lsG5 . aflx/L 
sf]/sf] df]6fO sl/a 2100 lsnf]ld6/ x'G5 . o; txsf] tfkj|md sl/a  2500°C b]lv 3000°C ;Dd /x]sf] x'G5  . a9L tfksf 
sf/0f aflx/L sf]/df kmnfd, lgs]n sf]afN6 h:tf wft' / r§fg klUnPsf] t/n cj:yfdf x'G5g\ .  aflx/L sf]/sf] leqlt/ leqL 
sf]/ /x]sf] x'G5 . o;sf] df]6fO sl/a 1300   lsnf]ld6/ /x]sf] x'G5 . o; txsf] tfkj|md 3000°C b]lv 5000°C ;Dd /x]sf] 
x'G5 . cTolws rfksf] sf/0f oxfF klUnPsf j:t' klg sl:;P/ /x]sf x'G5g\ . aflx/L sf]/sf] eGbf o; txsf r§fg 5 u'0ff;Dd 
ux|f}F x'G5g\ . 

lrq s lrq v

94.1 k[YjLsf] leqL agf]6

ST k[YjLsf] leqL agf]6 !=% 
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lzIff tyf dfgj ;|f]t ljsf; s]Gb|

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ k[YjLsf] leqL agf]6af/] hfgsf/L lbg' xf]  .  l;sf?nfO{  OG6/g]6af6 k[YjLsf] 
leqL agf]6;DaGwL  yk >Job[Zo ;fdu|L vf]hL ug{ nufpg'xf];\ .  l;sf?n] u/]sf] sfdsf] d"Nofª\sg u/L k[i7kf]if0f 
lbg'xf];\ .

#=	 ljifo If]q 
k[YjL / cGtl/If -k[YjLsf] leqL agf]6_      

$=	l;sfO pknlAw 
-s_	 hnd08n, :ynd08n / jfo'd08nsf] kl/ro lbg  
-v_	 k[YjLsf] leqL efusf] lrq sf]/L gfds/0f ug{  
-u_	 s|:6, DofG6n / sf]/sf] kl/ro;lxt ;fdfGo ljj/0f atfpg 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M
-s_	 k[YjLsf] leqL agf]6nfO{ slt efudf ljefhg ug{ ;lsG5 / s] s] <  
-v_	 k[YjLsf] leqL agf]6sf] lrq n]vL ljleGg efusf] gfds/0f ug'{xf];\ . 
-u_	 km/s n]Vg'xf];\ M
	 -c_ s|:6 / DofG6n     -cf_ aflx/L sf]/ / leqL sf]/    -O_ hn d08n / :yn d08n
-3_	 sf/0f lbg'xf];\ M
	 -c_ aflx/L sf]/df wft'x¿ klUnPsf] cj:yfdf x'G5g\ .
	 -cf_ leqL sf]/sf r§fg aflx/L sf]/sf r§fgeGbf ux|f}F x'G5g\ .

@=	 l;sfO lj|mofsnfk   
-s_	 df6faf6 Pp6f uf]nfsf/ 8Nnf] agfpg'xf];\ . To; 8NnfnfO{ sf6]/ k[YjLsf txsf] df]6fOsf] cg'kft ;d]t 

Vofn /fvL s|:6, DofG6n, aflx/L sf]/ / leqL sf]/nfO{ cnu cnu /ªn] kf]t]/ df]8]n lgdf{0f ug'{xf];\ . 
cfkm"n] lgdf{0f u/]sf df]8]n ;fyLx¿nfO{ b]vfpg'xf];\ / 5nkmn ug'{xf];\ .

-v_	 Pp6f rf6{ k]k/df k[YjLsf] leqL agf]6sf] lrq sf]g'{xf];\ / x/]s txdf cnu cnu /ª nufP/ gfds/0f 
ug'{xf];\ . x/]s txsf] df]6fO klg n]Vg'xf];\ / cfkm"n] agfPsf] lrq l;sfO s]Gb|sf] leQfdf 6fF;]/ k|bz{gsf 
nflu /fVg'xf];\ . 

-u_	 Pp6 pl;g]sf] cG8fnfO{ rSs'n] laraf6 sf6\g'xf];\ . ca af]s|f, To;leqsf] ;]tf] efu / larsf] kx]Fnf] 
efunfO{ k[YjLsf] leqL efu;Fu t'ngf u/L cWoog ug'{xf];\ . 

-3_	 OG6/g]6af6 k[YjLsf] leqL agf]6;DaGwL >Job[Zo ;fdu|L x]g'{xf];\ / To;df ePsf dxŒjk"0f{ s'/fx¿ a'Fbfdf 
l6kf]6 u/L Pp6f k|ltj]bg tof/ kfg'{xf];\ / ;a} ;fyL;dIf k|:t't ug'{xf];\ . 



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
r§fg  (The  Rocks) M ljleGg vfnsf vlgh kbfy{x¿ afFlwP/ ag]sf s8f j:t'nfO{ r§fg elgG5 . r§fg k[YjLsf] leqL 
/ aflx/L effudf /x]sf x'G5g\ . r§fgx¿sf] km/s km/s /ª, agf]6 / ux|f}Fkg x'G5 . r§fgsf] IfoLs/0faf6 sfnfGt/df df6f] aG5 . 
To;} u/L vf]nf gbL em/gfn] aufP/ NofPsf] df6f] tyf afn'jf nfdf] ;do;Dd y'lk|Fb} hfFbf ToxfF k}bf x'g] tfk / rfksf sf/0f tL 
j:t' sl;P/ km]l/ r§fg aG5  .

r§fgsf k|sf/ (Types of rocks) M  pTklQ jf lgdf{0fsf cfwf/df r§fg tLg k|sf/sf x'G5g\ M cfUg]o r§fg (Igneous 
rock), kq] r§fg  (Sedimentary rock) / ¿kfGtl/t r§fg (Metamorphic rock) 
-s_ cfUg]o r§fg M k[YjLsf] pTklQsf] ;dob]lvsf tftf j:t' jf k[YjLleq /x]sf] DofUdf ;]nfP/ ag]sf] r§fgnfO{ cfUg]o r§fg 
elgG5 . u|]gfO6, Ko'ld;, clA;l8og cfUg]o r§fgsf pbfx/0f x'g\ . u|]gfO6 sfnf] tyf v}/f] /ªsf] s8f r§fg xf] . of] cfsif{s 
tyf lrNnf] x'g] ePsfn] of] 3/ clkm;sf] e'OF+df la5\ofOG5 . Ko'ld; w]/} l5b| ePsf] r§fg xf] . clA;l8og Hjfnfd'vL r§fg 
xf] . of] sfFr h:t} sdhf]/ x'G5 .

95.1 u]|gfO6 95.2 Ko'ld; 95.3 clA;l8og
-v_ kq] r§fg M vf]nf, gbLn] aufP/ NofPsf] kbfy{x¿ nfdf] ;do;Dd lylrg k'Ubf Psfk;df sl;P/ r§fgsf] ¿k lnG5g\ . 
o;/L ag]sf] r§fgnfO{ kq] r§fg elgG5 . kq] r§fgdf hLjfjz]if kfpg ;lsG5 . r'g 9'ª\uf, :ofG8:6f]g, ;]n, ;ª\u'l6sf cflb 
kq] r§fgsf pbfx/0f x'g\ . ;d'b|leq a:g] hgfj/sf s8f cfj/0f / x8\8Lsf 6'j|mf ;d'b|sf] lkFwdf k'u]/ lylrP/ r'g9'ª\uf aG5 . 
of] r§fg l;d]G6 agfpg k|of]u x'G5 . afn'jfsf] txtxdf l;lnsf / n]:ofOnf] df6f] 6fFl;P/ ag]sf] r§fg :ofG8:6f]g xf] . l;N6 / 
Sn] ldn]/ ag]sf] r§fgnfO{ ;]n elgG5 . ;;fgf 9'ª\uf luvf{ afn'jf Psfk;df ldn]/ ag]sf] r§fgnfO{ ;ª\u'l6sf elgG5 . 

95.4 r'g9'ª\uf 95.5 :ofG8:6f]g 95.6 ;]n 95.7 ;ª\u'l6sf

-u_ ¿kfGtl/t r§fg M rfk, tfk cflbsf sf/0fn] cfUg]o / kq] r§fgdf kl/jt{g eO{ gofF vfnsf] r§fg aG5 . o:tf]  r§fgnfO{ 
¿kfGtl/t r§fg elgG5 . l;ª\ud/d/, u|fkmfO6, lx/f, lg; cflb ¿kfGtl/t r§fg x'g\ .

k|f/Desf] r§fg r'g9'ª\uf l;lnsf sf]Onf u|fkmfO6 u|]gfO6, l8of]/fO6

¿kfGtl/t r§fg l;ª\ud/d/ Sjf6{hfO6 u|fkmfO6, :n]6 lx/f lg;, l;:6

r§fgsf] pkof]lutf M r§fg lgDglnlvt sfddf k|of]u x'G5 M

-s_	 3/ tyf ejg agfpg	 -v_	 5fgf 5fpg	 -u_	 d"lt{ tyf ;flns agfpg 

-3_	 ax'd"No kTy/ / /Tg agfpg	 -ª_	 l;d]G6 agfpg	 -r_	 d7 dlGb/ / 3/sf] e'OFdf cf]5\ofpg 

-5_	 nf]xf]/f] l;nf}6f] h:tf 3/fo;L ;fdfg agfpg	 -h_	 k[YjL / hLjsf] pTklQ / ljsf;;DaGwL cWoog ug{ 

ST r§fg / o;sf k|sf/ !=% 
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lzIff tyf dfgj ;|f]t ljsf; s]Gb|

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ r§fgaf/] hfgsf/L lbg' xf] . l;sf?nfO{  OG6/g]6af6 r§fg;DaGwL  yk >Job[Zo 
;fdu|L vf]hL ug{ / l6kf]6 agfpg nufpg'xf];\ . l;sf?n] u/]sf] sfdsf] d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .

#=	 ljifo If]q 
k[YjL / cGtl/If -r§fg / o;sf k|sf/_      

$=	l;sfO pknlAw 
-s_	 r§fgsf] kl/efiff atfpg  
-v_	 r§fgsf] k|sf/ n]vL x/]ssf] pbfx/0f lbg  
-u_	 b}lgs hLjgdf r§fgsf] pkof]lutf atfpg 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M
-s_	 r§fg eg]sf] s] xf] < o;sf k|sf/ pbfx/0f;lxt n]Vg'xf];\ .  
-v_	 cfUg]o r§fg eg]sf] s] xf] < o;sf pbfx/0f klg lbg'xf];\  . 
-u_	 kq] r§fg eg]sf] s] xf] < o;sf pbfx/0f klg lbg'xf];\  .
-3_	 ¿kfGtl/t r§fg eGgfn] s:tf vfnsf r§fg x'g\ < 
-ª_	 b}lgs hLjgdf x'g] r§fgsf] pkof]lutf atfpg'xf];\ .
-r_	 km/s n]Vg'xf];\ M
	 -c_ cfUg]o r§fg / kq] r§fg       		  -cf_ r'g9'ª\uf / u|]gfO6    
-5_	 sf/0f lbg'xf];\ M
	 -c_ cfUg]o r§fg Hjfnfd'vL If]qdf kfOG5 .	 -cf_ kq] r§fgdf hLjfjz]if x'G5  .

@=	 l;sfO lj|mofsnfk   
-s_	 cleefjssf] ;xof]udf tkfO{F+sf] ufpF3/ / vf]nfdf kfOg] 9'ª\ufx¿ e]nf ug'{xf];\ / tL r§fgsf] cWoog u/L 

ltgnfO{ cfUg]o, kq] / ¿kfGtl/t u/L tLg ;d"xdf 5'6\ofpg'xf];\ M 

r§fgsf] k|sf/ cfUg]o kq] ¿kfGtl/t

pbfx/0f

-v_	 k'/fgf k':ts jf OG6/g]6af6 8fpgnf]8 u/L ljleGg vfnsf] r§fgsf] lrq k|fKt ug'{xf];\ . rf6{ k]k6/df tL 
r§fgsf]  lrq 6fF;L x/]ssf] gfd / u'0f n]Vg'xf];\ .  ;f] rf6{ k]k/nfO{ leQfdf 6fF:g'xf];\ .

-u_	 OG6/g]6af6 r§fgsf k|sf/sf] af/]df cWoog u/L Pp6f l6kf]6 agfpg'xf];\ . ;f] l6kf]6sf] cfwf/df Pp6f 
k|ltj]bg tof/ u/L cleefjsnfO{ ;'gfpg'xf];\ .

-3_	 cleefjssf] ;xof]udf glhs}sf] s'g} lhof]nf]lhsn k|of]uzfnfdf hfg'xf];\ / r§fgdf gd'gfsf] cWoog u/L 
Pp6f k|ltj]bg agfP/ k|:t't ug'{xf];\ . 

-ª_	 b'O{{b'O{{ hgf ;fyLsf] ;d"x agfpg'xf];\ . tLdWo] Ps hgfn] r§fgsf] gd'gf b]vfpg'xf];\ / csf]{n] Tof] gd'gfsf] 
klxrfg ug'{xf];\ .  

-r_	 b}lgs hLjgdf x'g] r§fgsf] pkof]lutfsf] ;"rL tof/ ug'{xf];\ / ;fyLx¿;dIf k]; u/L 5nkmn ug'{xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
;f}/d08n (Solar System) M ;"o{ /  ;"o{sf] jl/kl/ 3'ld/x]sf u|x, pku|x,  lzz'u|x, w|'ds]t', pNsf  nufotsf lk08x¿sf] 
kl/jf/nfO{ ;f}/d08n elgG5 . ;f}/d08ndf /x]sf ;a} lk08x¿ ;"o{sf] jl/kl/ kl/j|mdf u5{g\ eg] ;"o{ cfsfz uª\uf tf/k'~hsf] 
s]Gb|sf] jl/kl/ 3'D5 .

;"o{ (The sun) M ;"o{ demf}nf vfnsf] tf/f xf] . of] ;f}/d08nsf] s]Gb|df /x]sf] 5 . ;f}/d08nsf] ;aeGbf 7'nf] lk08 g} ;"o{ 
xf] . o;sf] lk08 nueu 1.99 × 1030 kg /x]sf] 5 eg] o;sf] Jof; 1.392 × 106 km /x]sf] 5 . o;sf] ;txsf] cf};t tfkj|md 
nueu 57000C 5 eg] s]Gb|sf] tfkj|md nueu 5.7 × 107 0C /x]sf]  cg'dfg 5 .  ;"o{af6 ydf]{Go'lSno/ ˆo'hg k|lj|mofaf6 
tfk / k|sfz lg:sG5 .  o; k|lj|mofdf xfO8«f]hg k/df0f'x¿sf] ;+of]hg -ˆo'hg_ eO{ x]lnod aG5 . ;"o{sf] ;xtdf ;f}/ atf; 
l;h{gf eO/xG5 .

u|x (Planets) M ;"o{sf] jl/kl/ kl/j|mdf ug]{ lk08nfO{ u|x elgG5 . ;f}/d08ndf cf7cf]6f u|x 5g\ . ;"o{af6 u|x;Ddsf] b'/L 
a9\bf] j|mddf /fVbf  a'w, z'j|m, k[YjL, dª\un, j[x:klt, zlg, c¿0f / j?0f  u|x kg{ cfpF5g\ . oL u|xdWo] a'w, z'j|m, k[YjL / dª\un 
;"o{af6 glhs 5g\ To;}n] lognfO{ leqL u|x elgG5 . t'ngfTds¿kdf ;"o{af6 6f9f /x]sf u|xx¿ j[x:klt, zlg, c¿0f / j?0fnfO{ 
aflx/L u|x elgG5 . dª\un / j[x:kltsf] lardf 7'nf] vfnL :yfg 5, ToxL vfnL :yfgdf lzz'u|x k]6L /x]sf] 5 .

-s_ a'w (Mercury) M of] ;f}/d08nsf] ;aeGbf ;fgf] u|x xf] . o;sf] Jof; 4851 Km 5 . b'/Lsf] lx;fan] of] ;"o{af6 
;aeGbf glhs k5{ . of] u|x ;"o{af6 5.8 × 107 km 6f9f /x]sf] 5 . o;sf s'g} pku|x 5}gg\ . of] u|x cfˆgf] sIfdf -;"o{sf] 
jl/kl/_ 88 lbgdf 3'D5 eg] cfˆgf] cIfdf 59 lbgdf 3'D5 .  o;sf] jfo'd08n 5}g . To;}n] of] u|x lbgdf w]/} tftf] /  /ftdf 
lr;f] x'G5 . 

-v_ z'j|m (Venus) M of] u|x k[YjL hq} 5 . o;sf] Jof; 12035 Km 5 . b'/Lsf] lx;fan] of] ;"o{af6 bf];|f] :yfgdf k5{ . of] u|x 
;"o{af6  10.7 × 107 km 6f9f /x]sf] 5 . o;sf s'g} pku|x 5}gg\ . of] u|x cfˆgf] sIfdf -;"o{sf] jl/kl/_ 225 lbgdf 3'D5 
eg] cfˆgf] cIfdf 243 lbgdf 3'D5 .  o;sf] jfo'd08n 5}g . of] ;f}/d08nsf] ;aeGbf rlDsnf] u|x xf] . o;sf] afo'd08ndf 
/x]sf] sfa{g 8fOcS;fO8n] ;"o{sf] tfk ;f];]/ lng] ePsfn] o;nfO{ lgs} tftf] agfpF5 . o; u|xsf] tfkj|md 4800C ;Dd x'G5 .

-u_ k[YjL (Earth) M of] ;f}/d08ndf cfsf/sf lx;fan] kfFrf}F :yfgdf k5{ . o;sf] Jof; 12672 Km 5 . b'/Lsf] lx;fan] 
of] ;"o{af6 t];|f] :yfgdf k5{ . of] u|x ;"o{af6  14.88 × 107  km 6f9f /x]sf] 5 . o;sf] Pp6f pku|x 5| . of] u|x cfˆgf] 
sIfdf -;"o{sf] jl/kl/_ 365 lbgdf 3'D5 eg] cfˆgf] cIfdf 1 lbg cyf{t\\ 24 306fdf 3'D5 . o;sf] jl/kl/ jfo'd08n 5 . of] 
;f}/d08nsf] To:tf] u|x xf] h;df hLjsf] cl:tTj /x]sf] 5 . pko'St tfkj|md, kfgL / jfo'd08ndf clS;hg ePsf sf/0f k[YjL 
hLjx¿ /xg ;s]sf x'g\ . o; u|xsf] cf};t tfkj|md 150C /x]sf] 5 . 

96.1 ;f}/d08n 96.2 ;"o{ 96.3 a'w 96.4 z'j|m 96.5 k[YjL

ST ;f}/d08n  …sÚ
! 
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lzIff tyf dfgj ;|f]t ljsf; s]Gb|

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ ;f}/d08naf/] hfgsf/L lbg' xf]  .  l;sf?nfO{  OG6/g]6af6 ;f}/d08n / o;sf 
u|xdWo] a'w, z'j|m, k[YjL ;DaGwL yk >Job[Zo ;fdu|L vf]hL u/L 5nkmn u/fpg'xf];\ . l;sf?n] u/]sf] sfdsf] 
d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .

#=	 ljifo If]q 
k[YjL / cGtl/If -;f}/d08n_      

$=	l;sfO pknlAw 
-s_	 ;f}/d08nsf] kl/efiff atfpg  
-v_	 ;f}/d08ndf /x]sf u|xsf] gfd / cjl:ylt atfpg  
-u_	 ;"o{sf] kl/ro lbFb} o;sf ljz]iftf atfpg 
-3_	 a'w, z'j|m / k[YjLsf ljz]iftf atfpg  

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M
-s_	 ;f}/d08n eg]sf] s] xf] < o;df sltcf]6f u|x 5g\ <  
-v_	 b'/Lsf] cfwf/df ;"o{sf] glhsaf6 6f9flt/ x'g] u/L u|xx¿sf] ;"rL tof/ ug{'xf];\  . 
-u_	 ;f}/d08ndf ;"o{sf] s] dxŒj 5 < 
-3_	 a'w, z'j|m / k[YjLsf d'Vo ljz]iftf n]Vg'xf];\ .  
-ª_	 sf/0f lbg'xf];\ M 
	 -c_ ;f}/d08ndf ;a} u|xn] ;"o{sf] kl/j|mdf u5{g\ .
	 -cf_ k[YjLsf hLjhGt' kfOG5g\ .
-r_	 km/s n]Vg'xf];\ M
	 -c_ a'w / z'j|m	 -cf_ jif{ / lbg   

@=	 l;sfO lj|mofsnfk   
-s_	 k':ts lrq x]/L rf6{ k]k/df ;f}/d08nsf] lrq agfpg'xf];\ . cnu cnu u|xnfO{ km/s km/s /ªdf b]vfpg'xf];\ . 

To;df x/]s u|xsf d'Vo ljz]iftf ;d]t pNn]v ug{'xf];\ . 

-v_	 Ps ;d"xdf tLg hgf x'g] u/L l;sf?sf] ;d"x agfpg'xf];\ . OG6/g]6 k|of]u u/L ;f}/d08n;DaGwL >Job[Zo 
;fdu|L -lel8of]_ x]g'{xf];\ . To;;DaGwL d'Vod'Vo a'Fbf l6kf]6 u/L k|ltj]bg tof/ ug'{xf];\ / x/]s ;d"xn] 
kfn};Fu k|ltj]bg k|:t't u/L 5nkmn ug'{xf];\ . cfjZos eP ;xhstf{sf] ;xof]u ug'{xf];\ .

-u_	 OG6/g]6af6 vf]hL ;"o{, a'w, z'j|m / k[YjLaf/] lel8of] cWoog ug'{xf];\ / To;;DaGwL l6kf]6 agfpg'xf];\ . 
cfkm"n] agfPsf] l6kf]6 ;xhstf{;dIf k|:t't ug'{xf];\ . 

-3_	 ;xhstf{sf] ;xof]udf tf/ tyf anx¿ k|of]u u/L ;f}/d08nsf] gd'gf tof/ u/L k|bz{g ug'{xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
o; sf8{sf]  ljifoj:t' klg ;f}/d08n;DaGwL hfgsf/L g} xf] . o; sf8{df afFsL /x]sf u|xx¿ dª\un, j[x:klt, zlg, c¿0f / 
j?0fsf ;DaGwdf l;Sb} 5f}F .
-3_ dª\un (Mars) M of] u|x ;fOhsf lx;fan] bf];|f] ;fgf] xf] . o;sf] Jof; 6742 Km 5 . b'/Lsf] lx;fan] of] ;"o{af6 rf}yf] 
:yfgdf k5{ . of] u|x ;"o{af6  22.56 × 107  km 6f9f /x]sf] 5 . o;sf b'O{{cf]6f pku|x 5g\ . of] u|x cfˆgf] sIfdf -;"o{sf] 
jl/kl/_ 687 lbgdf 3'D5 eg] cfˆgf] cIfdf 24  306f 37 ldg]6df 3'D5 . o;df /x]sf] lndf]gfO6 gfdsf] vlgh ePsf r§fg / 
w'nfsf] sf/0f of] u|x /ftf] b]lvG5 . o;sf] jfo'd08ndf sfa{g 8fOcS;fO8 dfqf a9L 5 .  lbgdf o; u|xsf] tfkj|md k[YjLsf] 
tfkj|md h:t} x'G5 eg] /ftdf -38°C ;Dd tn em5{ .
-ª_ j[x:klt  (Jupiter) M of] ;f}/d08nsf] ;aeGbf 7'nf] u|x xf] . o;sf] lk08 k[YjLeGbf 319 u'0ff a9L 5 . o;sf] Jof; 
1.13904 × 106 Km 5 . b'/Lsf] lx;fan] of] ;"o{af6 kfFrf}F :yfgdf k5{ . of] u|x ;"o{af6  76.8 × 107  km 6f9f /x]sf] 5 . 
o;sf 67 cf]6f pku|x 5g\ . of] u|x cfˆgf] sIfdf -;"o{sf] jl/kl/_ 12 jif{df 3'D5 eg] cfˆgf] cIfdf 9  306f 55 ldg]6df 
3'D5 . o;sf] jfo'd08ndf xfO8«f]g / x]lnod /x]sf] 5 . o; u|xsf] cf};t tfkj|md -143°C 5 . j[x:kltdf Pp6f 7'nf] /ftf] bfu 
/x]sf] 5 .
-r_ zlg (saturn) M of] ;f}/d08nsf] bf];|f] 7'nf] u|x xf] .  o;sf] Jof; 116464 Km 5 . b'/Lsf] lx;fan] of] ;"o{af6 5}6f}F 
:yfgdf k5{ . of] u|x ;"o{af6  144.0 × 107  km 6f9f /x]sf] 5 . o;sf 62 cf]6f pku|x 5g\ . of] u|x cfˆgf] sIfdf -;"o{sf] 
jl/kl/_ 29.5  jif{df 3'D5 eg] cfˆgf] cIfdf 10  306f 30 ldg]6df 3'D5 . o; u|xsf] cf};t tfkj|md nueu -178°C /x]sf] 
5  . o; u|xdf tLgcf]6f 7'nf rSsf /x]sf 5g\ .
-5_ c¿0f  (Uranus) M of] ;f}/d08nsf] ;aeGbf 7'nf] u|x xf] .  o;sf] Jof; 50442  Km 5 . b'/Lsf] lx;fan] of] ;"o{af6 
;ftf}F  :yfgdf k5{ . of] u|x ;"o{af6  288 × 107  km 6f9f /x]sf] 5 . o;sf 27 cf]6f pku|x 5g\ . of] u|x cfˆgf] sIfdf -;"o{sf] 
jl/kl/_ 84  jif{ df 3'D5 eg] cfˆgf] cIfdf  17  306f 14 ldg]6df 3'D5 . o;sf] jfo'd08ndf xfO8«f]g, x]lnod / ldy]g Uof; 
/x]sf 5g\ .  o; u|xsf] ;txsf] tfkj|md  -216°C /x]sf] 5  . 
-h_ j?0f  (Neptune) M of] ;f}/d08nsf] ;aeGbf 6f9fsf]  u|x xf] .  o;sf] Jof; 48000  Km 5 . b'/Lsf] lx;fan] of] 
;"o{af6 cf7f}F  :yfgdf k5{ . of] u|x ;"o{af6 448 × 107  km 6f9f /x]sf] 5 . o;sf 14 cf]6f pku|x 5g\ . of] u|x cfˆgf] sIfdf 
-;"o{sf] jl/kl/_ 164 jif{ df 3'D5 eg] cfˆgf] cIfdf  16  306fdf 3'D5 .  o;sf] jfo'd08ndf xfO8«f]hg, x]lnod / ldy]g Uof; 
/x]sf 5g\ .  o; u|xsf] ;txsf] tfkj|md  -225°C /x]sf] 5  .  o; u|xdf 7'nf] sfnf] wAaf /x]sf] 5 .

97.1 dª\un 97.2 j[x:klt 97.3  zlg 97.4 | c¿0f 97.5 j?0f
pku|x (Satelite)M u|xsf] jl/kl/ kl/j|mdf ug]{ cfsfzLo lk08nfO{ pku|x elgG5 . u|xsf] h:t} pku|xsf] klg cfˆg} k|sfz 
x'Fb}g . oL ;"o{sf] k|sfz k/fjt{g u/L rDsG5g\ . cf7cf]6f u|xsf] pku|x ;ª\Vof lgDgfg';f/ 5g\ M

u|x a'w z'j|m k[YjL dª\un j[x:klt zlg c¿0f j?0f

pku|x ;ª\Vof 0 0 1 2 67 62 27 14

pku|x b'O{{ vfnsf x'G5g\ M k|fs[lts pku|x / s[lqd pku|x .  cfkm}F pTklQ ePsf pku|xnfO{ k|fs[lts pku|x elgG5 . rGb|df 
k[YjLsf] k|fs[lts pku|x xf] . dfgjn] lgdf{0f u/L cGtl/Ifdf k7fPsf pku|xnfO{ s[lqd pku|x elgG5 . oL pku|xnfO{ k[YjLsf] 
;txaf6 36900 km sf] b'/Ldf /x]sf] lhof] :6];g/L cla{6df /flvG5 . oL pku|xnfO{ /s]6sf] ;xof]udf k|If]k0f ul/G5 . oL 
pku|x a|Xdf08df /x]sf cGo lk08sf] cWoog ug]{, df};daf/] cWoog ug{], k[YjLdf ug{ gldNg] k|of]u ug]{, cGtl/Ifdf cg';Gwfg 
k|of]uzfnf :yfkgf ug]{, cGtl/Ifdf hLjx¿sf] cl:tTj vf]hL ug]{ nufotsf sfd ug]{ p2]Zoaf6 k7fOG5 .

ST ;f}/d08n …vÚ
! 
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sf8{ g+= (&

tx #



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ dª\un j[x:klt, zlg, c¿0f / j?0f u|xaf/] hfgsf/L lbg' xf]  .  l;sf?nfO{  
OG6/g]6af6 dª\un j[x:klt, zlg, c¿0f / j?0f;DaGwL  yk >Job[Zo ;fdu|L vf]hL u/L 5nkmn ug{ nufpg'xf];\ .  
l;sf?n] u/]sf] sfdsf] d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\  .

#=	 ljifo If]q 
k[YjL / cGtl/If -;f}/d08n_      

$=	l;sfO pknlAw 
-s_	 ;f}/d08ndf /x]sf u|xx¿ dª\un j[x:klt, zlg, c¿0f / j?0fsf cjl:ylt, ;fOh / pku|x ;ª\Vof atfpg  
-v_	 dª\un j[x:klt, zlg, c¿0f / j?0fsf ljz]iftf atfpg  
-u_	 dª\un j[x:klt, zlg, c¿0f / j?0f u|xsf] t'ngf u/L Pscsf{df /x]sf km/s atfpg 
-3_	 k|fs[lts / s[lqd pku|x af/] atfpg

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M
-s_	 ;"o{af6 ;aeGbf glhssf] / ;aeGbf 6f9fsf] u|xsf] gfd n]Vg'xf];\ .  
-v_	 lgDglnlvt u|xsf] gfd atfpg'xf];\ M
 	 -c_ ;aeGbf 7'nf] u|x        	 -cf_ ;aeGbf rlDsnf] u|x    
	 -O_ ;aeGbf tftf] u|x    	 -O{_ /ftf] bfu ePsf] u|x
 	 -p_ sfnf] bfu ePsf] u|x    	 -pm_ ;aeGbf a9L pku|x ePsf] u|x 
-u_	 ;f}/d08nsf u|xdWo] cIf jl/kl/ 3'Dg] cjlw ;aeGbf a9L x'g] / ;aeGbf sd x'g] u|xsf] gfd n]Vg'xf];\ . 
-3_	 dª\un j[x:klt, zlg, c¿0f / j?0f u|xsf d'Vo ljz]iftf n]Vg'xf];\ . 
-r_  km/s n]Vg'xf];\ M
   	 -c_ j[x:klt / zlg		  -cf_ c¿0f / j?0f
-r_	 lsg dª\unnfO{ /ftf] u|x elgG5 <

@=	 l;sfO lj|mofsnfk   
-s_	 l;sfO sf8{df ePsf] dª\un j[x:klt, zlg, c¿0f / j?0f u|xsf] lrq x]/L sfkL jf rf6{ k]k/df lrq 

agfpg'xf];\ . cnu cnu u|xnfO{  lrqdf b]vfP h:t} km/s km/s /ªdf /ª\Uofpg'xf];\ . To;df x/]s u|xsf 
d'Vo ljz]iftf ;d]t pNn]v ug{'xf];\ / k[i7kf]if0f lng'xf];\ . 

-v_	 l;sf?sf] kfFr ;d"x agfpg'xf];\ . OG6/g]6 k|of]u u/L Pp6f ;d"xn] dª\un j[x:klt, zlg, c¿0f / j?0fdWo] 
Pp6f u|x;DaGwL >Job[Zo ;fdu|L -lel8of]_ x]g'{xf];\ . To;;DaGwL d'Vod'Vo a'Fbf l6kf]6 u/L k|ltj]bg tof/ 
ug'{xf];\ / x/]s ;d"xn] kfn};Fu k|ltj]bg k|:t't u/L 5nkmn ug'{xf];\ . 5nkmnaf6 ;fd"lxs lgrf]8 lgsfnL 
;xhstf{;dIf k|:t't ug'{xf];\ .

-u_	 b'O{{b'O{{ hgf l;sf?sf] ;d"x agfpg'xf];\ . klxnf]n] dª\un j[x:klt, zlg, c¿0f / j?0fsf] lrq b]vfP/ tL 
u|xaf/]  Pp6f k|Zg ;f]Wg] / bf];|f] l;sf?n] hafkm lbg] cEof; ug'{xf];\ .

-3_	 l;sf?nfO{ ;ª\Vof x]/L ;d"x ljefhg ug'{xf];\ / ;xhstf{sf] ;xof]udf dª\un j[x:klt, zlg, c¿0f / j?0f 
u|x;DaGwL hfgsf/Lsf ljifoj:t' ;fd]n u/L ;xhstf{sf] ;xof]udf xflh/L hafkm ;~rfng ug'{xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
o; sf8{sf] ljifoj:t' a|Xdf08;DaGwL hfgsf/L xf] . o;j|mddf xfdL a|Xdf08df /x]sf tf/fk'~h / tf/fd08naf/] l;Sb} 5f}F .
a|Xdf08 (Universe) M tf/fk'~h, To;df /x]sf tf/fx¿, k'R5|]tf/f, u|x, pNsfnufotsf cfsfzLo lk08 / tLlardf /x]sf ;a} 
kbfy{ / vfnL :yfg;d]]tsf] ;dli6ut¿knfO{ a|Xdf08 elgG5 . of] cyfx ljzfn If]q xf] . c:tLTj /x]sf kbfy{, zlStnufot 
;a} j:t'sf] ;dli6 g} a|Xdf08 xf] . a|Xdf08sf] pTklQsf af/]df lau Aofª l;¢fGt g} clxn];Ddsf] lgisif{ xf] . o;cg';f/ Pp6f 
vfFlbPsf] lk08sf] lj:kmf]6gaf6 a|Xdf08sf] pTklQ ePsf] xf] .  of] a|Xdf08 kbfy{ / pmhf{af6 ag]sf] 5 . o;df /x]sf s'g} klg 
lk08 l:y/ cj:yfdf 5}gg\ . a|Xdf08 cfkm}F klg l:y/ 5}g . of] cem} lg/Gt/ lj:tf/ eO/x]sf] 5 . o;sf] pTklQ !#=^ ca{ jif{ 
klxn] ePsf] cg'dfg ul/Psf] 5 . a|Xdf08leq cgluGtL tf/fk'~h /x]sf 5g\ . Pp6f tf/fk'~hleq cgluGtL tf/f /x]sf x'G5g\ .
tf/fk'~h (Galaxy) M a|Xdf08df /x]sf tf/fx¿sf] ljzfn ;d"xnfO{ tf/fk'~h elgG5 . tf/fk'~h ;fgf 7'nf x'G5g\ . To:t} 
logLx¿ ljleGg cfsf/sf x'G5g\ . cfsfz uª\uf, PG8«f]d]8f, ljn{k'n, PnPd;L cflb tf/fk'~hsf pbfx/0f x'g\ . cfsf/sf lx;fan] 
tf/fk'~h tLg k|sf/sf x'G5g\ M:kfO/n, OlnlK6sn / O/]u'n/ .  cfsfz uª\uf, PG8«f]d]8f :kfO/n Uofn]S;L x'g\ eg] d]l;o/ 87 
OlnlK6sn Uofn]S;L xf] . To:t} PnPd;L O/]u'n/ Uofn]]S;L xf] . xfd|f] ;f}/d08n cfsfz uª\uf -ldNsL j]_ Uofn]S;Ldf /x]sf] 5 .
tf/fd08n (Constellation) M cfsfzdf vf; vf; cfsf/df b]lvg] lglZrt tf/fx¿sf] ;d"xnfO{ tf/fd08n elgG5 . 
;KtClif, cf]l/og, d]if cflb tf/fd08nsf gfd x'g\ . j}1flgsx¿n] cfsfzdf ** cf]6f tf/fd08nsf] gfds/0f u/]sf 5g\ . 
;KtClif tf/fd08ndf ;ftcf]6f tf/f /x]sf x'G5g\ . tL tf/f ldn]/ efn'sf] cfsf/ lbG5g\ . cf]l/og tf/fd08n l;sf/L h:tf] 
cfsf/df x'G5 . o;df klg ;ftcf]6} tf/f x'G5g\ . xfd|f !@ /flzsf] gfd klg tf/fd08n g} x'g\ .
k'R5|]«tf/f (Comet) M ;"o{sf] jl/kl/ 3'Dg] s'rf] cfsf/sf lk08nfO{ k'R5|]tf/f elgG5 . logLx¿sf] cfˆgf] k|sfz x'Fb}g . logLx¿ 
;"o{sf] jl/kl/ nfdf] sIfLo b'/Ldf 3'ld/x]sf x'G5g\ . k'R5|]tf/fsf tLg efu x'G5g\ M s]Gb|, sf]df / k'R5/ . o;sf] s]Gb|Lo efu / sf]df 
Uof;, a/km / w'nfsf s0f ldn]/ ag]sf] x'G5 . ha of] lk08 ;"o{sf] glhs cfOk'U5, o;df ePsf] a/km kUnG5 /  afkmdf kl/0ft 
x'G5  . ;f}o{ atf;sf sf/0f Tof] afkm ;"o{sf] ljk/Lt lbzfdf hfG5 / k'R5/ h:tf] b]vf k5{ . ;"o{ glhs cfpFbf k'R5/ b]vf kg]{ 
x'gfn] tL lk08nfO{ gfª\uf] cfFvfn] b]Vg ;lsG5 . cGo cj:yfdf 6]ln:sf]ksf] ;xfotfn] dfq x]g{ ;lsG5 . k'R5«\]tf/f lglZrt 
;do cGt/fndf b]vf k5{g\ . s]xL k'R5«]tf/f / ltgsf] kl/e|d0f cjlw tflnsfdf lbOPsf] 5 M

k'R5«]tf/fsf] 
gfd

x]lnsf] sd]6 6]Dkn 
66n

PGs] :jf:dfog jf:dfog a]Gg]6 ;'d]s/ n]eL

kl/e|d0f cjlw 76 jif{ 33 jif{ 3.3 jif{ 15 jif{ – ;g\ 1994 df a[x:kltdf 
7f]lsP/ nf]k ePsf]

pNsf (Meteors) M  slxn]sfxLF cfsfzdf rlDsnf] w;f{ crfgs tLj| ultdf v;]/ x/fPsf] b]lvG5 . o;/L /ftdf k|sfzdo 
j:t' v;]sf] b]lvg'nfO{ pNsfkft elgG5 . af]nrfndf o;nfO{ tf/f v;]sf]  (Shooting star) klg elgG5 . oL lk08x¿ of t 
;f}/d08n;Fu} ag]sf x'G5g\ of t k'R5«]tf/faf6 pl5l§Psf x'G5g\ .  cGtl/Ifdf ePsf oL ;fgf cfsfzLo lk08x¿ 3'Db} ubf{ ha 
k[YjLsf] u'?Tjfsif{0f If]qleq k5{g\ tL tLj| j]un] k[YjLsf] ;txtkm{ v:5g\ . o;j|mddf jfo'd08ndf /x]sf xfjf;Fu x'g] 3if{0fn]  
ubf{ tfk k}bf eO{ rlDsnf] eP/ aN5g\ . oL lk08 afkm jf Uof;df ablnP/ cS;/ k[YjLsf] ;xtdf cfOk'Ug'cl3 af6}df lanfP/ 
hfG5g\ t/ slxn]sfxLF 7'nf lk08 v:g] j|mddf To;sf] ;a} efu an]/  g;lsg] x'gfn] aNg afFsL /x]sf] efu k[YjLsf] ;tx;Dd 
cfOk'U5 . o;/L k[YjLsf] ;txdf cfOk'u]sf pNsfsf] 6'j|mfnfO{ pNsflk08 (meteorite) elgG5 . pNsflk08x¿ tLg vfnsf 
x'G5g\ M:6f]gL, cfO/g / :6f]gL cfO/g . 7'nf] pNsf lk08n] k[YjLsf] ;xtdf vf]lkN6f]-s|]6/_ agfpF5g\ . clxn];Dds} ;aeGbf 
7'nf] pNsflk08 gfldlaofdf v;]sf] 60 d]l6«s 6gsf] pNsflk08 xf] . cd]l/sfsf] Pl/hf]gfdf v;]sf pNsflk08n] 1265 m sf] 
Jof; / 174 ld6/ ulx/fO ePsf] vfN6f] agfPsf] lyof] . hf] clxn] klg b]Vg ;lsG5 .

98.1 cfsfzuª\uf tf/fk'~h 98.2 ;KtClif tf/fd08n 98.3 k'R5«]tf/f 98.4 pNsflk08

ST a|x\df08 ! 
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^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ a|Xdf08, tf/fk'~h, tf/fd08n, k'R5«]tf/f / pNsfaf/] hfgsf/L lbg' xf]  .  
l;sf?nfO{  OG6/g]6af6 oL ljifodf  yk >Job[Zo ;fdu|L vf]hL ug{ nufO{ To;af/] 5nkmn u/fpg'xf];\ .  l;sf?n] 
u/]sf] sfdsf] d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .

#=	 ljifo If]q 
k[YjL / cGtl/If -a|Xdf08_       

$=	l;sfO pknlAw 
-s_	 a|Xdf08sf] kl/ro lbg / pTklQaf/] atfpg  
-v_	 tf/fk'~h, tf/fd08n, k'R5«]tf/f / pNsfsf]  ;fdfGo kl/ro lbg  
-u_	 tf/fk'~h / tf/fd08nlar km/s atfpg 
-3_	 pNsf / pNsflk08lar km/s atfpg 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M
-s_	 a|Xdf08 eg]sf] s] xf] < o;sf] pTklQ s;/L ePsf] xf] < 5f]6s/Ldf n]Vg'xf];\ .  
-v_	 tf/fk'~h s]nfO{ elgG5 < cfsf/sf] cfwf/df o;sf k|sf/sf] gfd n]vL x/]ssf] Pp6f÷Pp6f pbfx/0f lbg'xf];\ .
-u_	 tf/fd08n s]nfO{ elgG5 < s'g} tLgcf]6f tf/fd08nsf] pbfx/0f lbg'xf];\ .
-3_	 k'R5«]tf/f s]nfO{ elgG5 < s'g} tLgcf]6f k'R5«]tf/fsf] gfd n]vL kl/e|d0f cjlw ;d]t atfpg'xf];\ . 
-ª_	 pNsf s]nfO{ elgG5 <  n]Vg'xf];\ . 
-r_	 km/s n]Vg'xf];\ M
	 -c_ tf/fk'~h / tf/fd08n      -cf_ pNsf / pNsflk08

@=	 l;sfO lj|mofsnfk   
-s_	 vuf]n lj1fg;DaGwL k':tsaf6 a|Xdf08 / o;sf] pTklQ;DaGwL hfgsf/L lng'xf];\ / To;sf dxŒjk"0f{ 

ljifoj:t' l6kf]6 u/L ;fyLx¿;dIf k|:t't ug'{xf];\ . o;af/] ;xhstf{af6 cfjZos k[i7kf]if0f lng'xf];\ . 

-v_	 l;sf?sf] rf/ ;d"x agfpg'xf];\ . OG6/g]6 k|of]u u/L Pp6f ;d"xn] tf/fk'~h, csf]{n] tf/fd08n, t];|f]n] 
k'R5«]tf/f / rf}yf] ;d"xn] pNsf;DaGwL >Job[Zo ;fdu|L -lel8of]_ x]g'{xf];\ / To;sf d'Vod'Vo a'Fbf l6kf]6 
u/L k|ltj]bg tof/ ug'{xf];\ . x/]s ;d"xn] kfn};Fu k|ltj]bg k|:t't u/L 5nkmn ug'{xf];\ . 5nkmnsf lgrf]8 
;xhstf{;dIf k|:t't ug'{xf];\ .

-u_	 b'O{{b'O{{ hgf l;sf?sf] ;d"x agfpg'xf];\ /  klxnf]n] tf/fk'~h, tf/fd08n, k'R5«]tf/f / pNsfsf lrq b]VffP/ 
To;;DaGwL k|Zg ;f]Wg] / bf];|f]n] hafkm lbg] cEof; ug'{xf];\ . km]l/ e"ldsf abn]/ oxL sfd bf]xf]¥ofpg'xf];\ .

-3_	 l;sf?nfO{ ;ª\Vof x]/L ;d"x ljefhg ug'{xf];\ / tf/fk'~h, tf/fd08n, k'R5«]tf/f / pNsf;DaGwL k|Zg lgdf{0f 
u/L ;xhstf{nfO{ b]vfpg'xf];\  / tL k|Zgsf] xflh/L hafkm ;~rfng ug'{xf];\ .

-ª_	 glhs} /x]sf] s'g} vuf]n cWoog s]Gb|df uO{ a|Xdf08sf] pTklQ, tf/fk'~h, tf/fd08n, k'R5«]tf/f / pNsf;DaGwL 
>Job[Zo ;fdu|L cWoog ug'{xf];\ . cfkm"n] a'em]sf] s'/f n]vL k|ltj]bg tof/ u/L ;xhstf{;dIf k]; ug'{xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
o; sf8{sf l;Sg'kg]{ ljifoj:t'  5fof / u|x0f;DaGwL hfgsf/L xf] . 

5fof (Shadow) M k|sfzsf] af6fdf ckf/bz{s j:t' /fVbf j:t'eGbf k/ aGg hfg] cFWof/f] If]qnfO{ 5fof elgG5 . 5fofsf b'O{{ 
efu x'G5g\ M lj/n 5fof / ;3g 5fof . 5fofsf] larsf] uf9f cFWof/f] If]qnfO{ ;3g 5fof (Umbra) elgG5 . ;3g 5fofeGbf 
aflx/sf] sd cFWof/f] If]qnfO{ lj/n 5fof (penumbra) elgG5 .

u|x0f (Eclipse) M  ;"o{, rGb|df / k[YjL Pp6} ;txdf Pp6} ;/n /]vfdf k/]sf] a]nf slxn] k[YjLsf] 5fof rGb|dfdf k5{ eg] slxn] 
rGb|dfsf] 5fof k[YjLdf k5{ . o;}nfO{ xfdL u|x0f eG5f}F . u|x0f nfUg] sf/0f lgDgfg';f/ 5g\ M

  -c_ k|sfz l;wf /]vfdf dfq lxF8\g'	 -cf_ ;"o{, rGb|df / k[YjL Pp6} ;/n /]vfdf kg'{ 

  -O_ k[YjL / rGb|df cbLKt j:t' x'g'	 -O{_ k[YjL / rGb|df ckf/bz{s x'g' 

  -p_ rGb|dfn] k[YjLnfO{ / k[YjLn] ;"o{nfO{ kl/j|mdf ug'{ 

 u|x0f b'O{ vfnsf x'G5g\ M rGb| u|x0f / ;"o{ u|x0f  

-s_ rGb| u|x0f (Lunar eclipse) M ;"o{ / rGb|dfsf] lardf k[YjL /xL tL tLgcf]6} lk08 Pp6} ;/n /]vfdf kbf{ ;"o{af6 cfPsf] 
k|sfznfO{ k[YjLn] 5]S5 / k[YjLsf] 5fof rGb|dfdf k5{ . o:tf] cj:yfnfO{ rGb|u|x0f elgG5 .  of] u|x0f hlxn] klg k"l0f{dfsf] /ftdf 
nfU5 . k[YjLsf] 5fof rGb|dfsf] k"/} efudf 5 eg] To;nfO{ vu|f; rGb|u|x0f (Total Lunar eclipse)  elgG5 . rGb|dfsf] s]xL 
efudf dfq k[YjLsf] 5fof k/]sf] 5 eg] To;nfO{ v08u|f; rGb| u|x0f (Partial Lunar eclipse) elgG5 . 

99.1 vu|f; rGb| u|x0f 99.2 v08u|f; rGb| u|x0f

-v_ ;"o{ u|x0f (Solar eclipse) M k[YjL / ;"o{sf] lardf  rGb|df /xL tL ;a} lk08 Pp6} ;/n /]vfdf kbf{ ;"osf] k|sfznfO{ 
rGb|dfn] 5]S5 / rGb|dfsf] 5fof k[YjLdf k5{ . o:tf] a]nf rGb|dfsf] 5fof k/]sf efudf x'g] dflg;n] ;"o{ k"/} jf cf+lzs ¿kdf 
b]Vb}g . o:tf] cj:yfnfO{ ;"o{ u|x0f elgG5 . ;"o{ u|x0f hlxn] klg cf}F;Lsf] lbgdf nfU5 . rGb|dfsf] ;3g 5fof k/]sf] efuaf6 k"/} 
;"o{ 5]lsG5 . o;nfO{ vu|f; ;"o{ u|x0f (Total solar eclipse) elgG5 .  rGb|dfsf] la/n 5fof k/]sf] efuaf6 ;"o{sf] cf+lzs 
efu dfq 5]lsG5 . o:tf] cj:yfnfO{ v08u|f; ;"o{u|x0f  (Partial solar eclipse)elgG5 . 

99.3 ;"o{ u|x0f 99.4  v08u|f;, ano / vu|f; ;"o{ u|x0f

ST u|x0f ! 
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^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{ u|x0faf/] hfgsf/L lbg' xf]  .  l;sf?nfO{  OG6/g]6af6 5fof, rGb| u|x0f / ;"o{ 
u|x0f;DaGwL yk >Job[Zo ;fdu|L vf]hL a'Fbf l6kf]6 ug{ nufpg'xf];\ / To;af/] 5nkmn ug{ nufpg'xf];\ .  l;sf?n] 
u/]sf] sfdsf] d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .

#=	 ljifo If]q 
k[YjL / cGtl/If -u|x0f_        

$=	l;sfO pknlAw 
-s_	 5fofsf] kl/efiff / k|sf/ atfpg  
-v_	 rGb| u|x0f / ;"o{ u|x0fsf] lrq sf]g{ 
-u_	 rGb| u|x0f / ;"o{ u|x0flar km/s atfpg 
-3_	 vu|f; / v08u|f; u|x0fsf] cj:yf  atfpg 
-ª_	 u|x0f nfUg] sf/0f atfpg 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M
-s_	 5fof eg]sf] s] xf] < of] s;/L aG5 < 5f]6s/Ldf n]Vg'xf];\ .  
-v_	 u|x0f s]nfO{ elgG5 < u|x0f nfUg ;Sg] cj:yf pNn]v ug'{xf];\  .
-u_	 s:tf] s:tf] cj:yfdf rGb| / ;"o{u|x0f nfU5 lrq sf]/L atfpg'xf];\ .
-3_	 km/s n]Vg'xf];\ M
	 -c_  ;3g 5fof / lj/n 5fof     -cf_ vu|f; / v08u|f; u|x0f     -O_ rGb| u|x0f / ;"o+{ u|x0f

@=	 l;sfO lj|mofsnfk   
-s_	 l;sf?nfO{ Pp6f cFWof/f] sf]7fdf  6r{ nfO6 afn]/ k|sfzsf] af6fdf Pp6f k':ts /fVg nufpg'xf];\ . ca 

leQf jf kbf{df k':tsn] agfPsf] 5fof cjnf]sg ug{ nufP/ ;3g / la/n 5fof klxrfg ug{ cEof; 
u/fpg'xf];\ .  

-v_	 l;sf?nfO{ k':ts jf l;sfO sf8{af6 x]/L  sfkL jf rf6{ k]k/df ;"o{ u|x0f / rGb| u|x0fsf] lrq agfO{ gfds/0f 
ug{ nufpg'xf];\ . pgLx¿n] agfPsf] lrq leQfdf 6fF:g nufP/ kfn};Fu To;af/] atfpg nufpg'xf];\ .

-u_	 l;sf?sf] cfjZostfcg';f/ ;d"x agfpg'xf];\ . x/]s ;d"xnfO{ tf/, 6r{nfO6, 6]lg; an -ef]u6]_, 6]an6]lg; 
an -;'Gtnf_ lnP/ u|x0f k|bz{g ug]{ df]8]n tof/ ug{ nufpg'xf];\ . ;f] df]8]n k|of]u u/L rGb| u|x0f / ;"o{ 
u|x0fsf] cj:yf k|bz{g ug{ cEof; u/fpg'xf];\ . 

-3_	 OG6/g]6 k|of]u u/L l;sf?nfO{ rGb| / ;"o{ u|x0f;DaGwL >Job[Zo ;fdu|L b]vfpg'xf];\ / dxŒjk"0f{ a'Fbf l6kf]6 u/L 
k|:t't ug{ nufpg'xf];\ .

-ª_	 rGb| u|x0f jf ;"o{ u|x0f nfu]s} a]nf l;sf?nfO{ To;sf] k|lj|mofaf/] atfOlbg'xf];\ .



lzIff tyf dfgj ;|f]t ljsf; s]Gb|

!=	 l;Sg'kg]{ ljifoj:t'
o; sf8{sf] l;Sg'kg]{ ljifoj:t'  k[YjLsf] pTklQ / hLj ljsf;;DaGwL hfgsf/L xf] .
k[YjLsf] pTklQ (Origin of The Earth) M k[YjLsf] pTklQaf/] j}1flgsn] cl3 ;f/]sf s]xL kl/sNkgf lgDglnlvt 5g\ M
-s_ ;"o{ 6'ls|P/ u|x ag]sf] kl/sNkgf (Planetesimal hypothesis) M o; kl/sNkgfcg';f/ cGtl/Ifdf 3'Db} u/]sf Pp6f tf/f 
;"o{;Fu 7Ss/ vfFbf ;"o{af6 6'j|mf lgl:sP . ltg} 6'j|mfaf6 k[YjLnufotsf u|xx¿ ag] .
-v_ lgxfl/sf kl/sNkgf (Nebular hypothesis) M of] kl/sNkgf OdfGo'Pn sfG6n] lbPsf x'g\ . o; kl/sNkgfcg';f/ k|f/Dedf 
cGtl/Ifdf xfO8«f]hg, lxlnod / w'nfsf s0fx¿ ldn]/ ag]sf] afbn lyof] h:fnfO{ lgxfl/sf elgG5 . ;do;Fu} u'?Tjfsif{0fsf sf/0f of] 
afbn v'lDrg yfNof] / o;sf]  3'Dg] ult ;d]t a9\g  yfNof] . tLj| ultdf 3'ld/xFbf of] afbn r]K6f] aGof] . o;sf] s]Gb|sf] efuaf6 ;"o{ aGof]  
/ 6'ls|Psf jlkl/sf efuaf6 k[YjLnufot u|xx¿ ag] .
-u_ Hjf/ l;¢fGt  (Tidal Theory) M of] kl/sNkgf lhg / h]k|m]n] lbPsf x'g\ . cGtl/Ifdf 3'Dbf 3'Db} Pp6f 7'nf] tf/f ;"o{sf] glhs 
k'Uof] . o:tf] cj:yfdf pTkGg Hjf/af6 ;"o{sf 6'j|mfx¿ 5'l§P . o;/L 5'l§Psf 6'j|mfaf6 u|x ag] .
-3_ cfsfz uª\ufaf6 ag]sf] l;¢fGt (Solar System fron Milkyway galaxy) M o; l;¢fGtcg';f/ cfsfzuª\ufdf /x]sf 
w'nfsf s0f  Psfk;df hf]l8P/ ;"o{ aGof] . o;} ljlwaf6 cGo u|xx¿ klg ag] .
k[YjLdf hLjsf] pTklQ / ljsf; (Evolution og living being on the earth) M k[YjLsf] pTklQ ePkl5 Uof;x¿ lar 
/f;folgs k|ltlj|mof eO{ kfgL aGof] . xfO8«f]hg, gfO6«f]hg / clS;hg Uof;sf] k|ltlj|mof eO{ h}ljs c0f'dfkm{t clt ;/n k|f]Sofl/of]6\;sf] 
pTklQ eof] . o; kl5 ;fw/0f / sd ljsl;t hLjx¿ x'Fb} nfdf] sfnv08df hl6n hLjx¿ pTklQ / ljsf; x'Fb} uP . ef}ule{s ;do 
tflnsfcg';f/ hLjx¿sf] ljsf; j|mdnfO{ b'O{{ Oof]gdf ljeflht ul/G5 M ls|K6f]hf]Os Oof]g / km]g]/f]hf]Os Oof]g 

100.1 lj|mK6f]hf]os Oof]g 100.2 km]g]/f]hf]Os Oof]g
-s_	 lj|mK6f]hf]Os Oof]g (Cryptozoic Eon) M of] k[YjLsf] pTklQsf] klxnf] sfnv08 xf] . of] cfheGbf 4.6 lalnog jif{ 

cufl8b]lv sl/a 57 s/f]8 jif{ cufl8;Ddsf] cjlw xf] . o;n] k[YjLdf hLjx¿sf] pTklQ / ljsf; cjlwsf] 88% efu 
cf]u6\5 .

-v_	 km]g]/f]hf]Os Oof]g (Phanerozoic Eon) M lat]sf]  57 s/f]8 jif{ cufl8b]lv xfn;Dd rln/x]sf] ;dofjlwnfO{ km]g]/f]hf]Os 
Oof]g elgG5 . o;nfO{ klg tLgcf]6f O/fdf aFl8Psf] 5 M kfnfOof]hf]Os O/f, d];f]hf]Os O/f / l;gf]hf]Os O/f 
-c_	 kfnfOof]hf]Os O/f (Palaeozoic Era) M of] 57 s/f]8 jif{ cufl8b]lv 24 s/f]8 jif{ cufl8;Ddsf] cjlw xf] . o; 

cjlwdf ;d'b|L hLjx¿sf] ljsf; x'Fb} hldgdf ;d]t cfyf]{kf]8f, df]n:sf,df5f, peor/nufotsf hgfj/ / ck'iks la?jf 
b]vf k/] .

-cf_	 d];f]hf]Os O/f (Mesozoic Era) M of] O/f 24 s/f]8  jif{ cl3b]lv 6  s/f]8 50  nfv jif{ cl3;Ddsf] ;dofjlw xf] . 
o; cjlwdf k[YjLsf] ef}uf]lns tyf hnjfo' kl/jt{g ePsf sf/0f w]/} vfnsf jg:klt / hgfj/x¿sf] ljsf; eof] . of] 
;/L;[ksf] o'u g} lyof] . 8fOgf];f]/nufotsf 7'nf] z/L/ ePsf ;/L;[k oxL sfndf pTklQ eP . o; sfndf uf]xL, ;k{, bfFt 
ePsf r/f cflbsf] pTklQ eof] . jg:klttkm{ ;Nnf, w'kL, ;fOs; cflbsf ljsf; ePsf] lyof] .

-O{_	 l;gf]hf]Os O/f (Cenozoic Era) M of] O/f eg]sf] 6 s/f]8 50 nfv jif{ cufl8b]lv xfn;Ddsf] cjlw xf] . o;} 
cjlwdf r/f, :tgwf/L / km"n km'Ng] la?jfsf] ljsf; eof] .  k[YjLdf x'g] 6]S6f]lgs xnrnn] ubf{ dxfb]zx¿ 5'l§P . lxdfn, 
kxf8, vf]nf h:tf e"w/ftn ag] . o;}df sl/a $) nfv jif{ klxn] dfgjsf] ljsf; eof] .  cfw'lgs :j¿ksf] dfG5]sf] 
ljsf; %^ xhf/ * ;o  jif{ klxn] ePsf] xf] . v]tLkftL, kz'kfng / Jjo;fo ug]{ dflg;sf] ljsf; eg] !) b]lv !@ xhf/ 
jif{ klxn] dfq ePsf] xf] .

100.3 kfnfOof]hf]Os O/f 100.4 d];f]hf]Os O/f 100.5 l;gf]hf]Os O/f

ST k[YjLsf] pTklQ / hLj ljsf;  ! 
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^=	;xhstf{sf nflu dfu{bz{g  
o; l;sfO sf8{sf] p2]Zo l;sf?nfO{  k[YjLdf hLjx¿sf] pTklQ / ljsf;;DaGwL hfgsf/L lbg' xf]  .  l;sf?nfO{  
OG6/g]6af6 o;;DaGwL yk >Job[Zo ;fdu|L vf]hL u/L k|ltj]bg agfpg / To;pk/ 5nkmn ug{ nufpg'xf];\ .  
l;sf?n] u/]sf] sfdsf] d"Nofª\sg u/L k[i7kf]if0f lbg'xf];\ .

#=	 ljifo If]q 
k[YjL / cGtl/If -k[YjLsf] pTklQ / hLjx¿sf] ljsf;_         

$=	l;sfO pknlAw 
-s_	 k[YjLsf] pTklQ;DaGwL kl/sNkgf atfpg 
-v_	 k[YjLdf hLj ljsf; r/0f-ls|K6f]hf]Os Oof]g / km]g]/f]hf]Os Oof]g_ sf] kl/ro lbg  
-u_	 km]g]/f]hf]Os Oof]gleqsf tLgcf]6f O/f -kfnfOof]hf]Os, d];f]hf]Os / l;gf]hf]Os_ sf] kl/ro lbg 
-3_	 kfnfOof]hf]Os, d];f]hf]Os / l;gf]hf]Os O/fsf] ljz]iftf atfpg 

%=	 l;sfO d"Nofª\sg 
of] l;sfO sf8{sf]] cWoogaf6 tkfO{FFn]] s] s] l;Sg'eof] < :jd"Nofª\sg ug'{xf];\\ M
-s_	 k[YjLsf] pTklQ;DaGwL Hjf/ l;¢fGt / lgxfl/sf kl/SNkgfaf/] 5f]6s/Ldf n]Vg'xf];\ .  
-v_	 cfsfz uª\ufaf6 ;f}/d08nsf] pTklQ ePsf];DaGwL kl/sNkgf pNn]v ug'{xf];\  .
-u_	 Knfg]6lhdn l;¢fGtaf/] 5f]6s/Ldf atfpg'xf];\ .
-3_	 kfnfOof]hf]Os O/fsf ljz]iftf n]Vg'xf];\ .
-ª_	 d];f]hf]Os O/fsf ljz]iftf n]Vg'xf];\ .
-r_	 s'g O/fdf dfgj hfltsf] pTklQ ePsf] xf] < Tof] O/fsf ljz]iftf klg n]Vg'xf];\ .
-3_	 km/s n]Vg'xf];\ M
   	 -c_  kfnfOof]hf]Os O/f / d];f]hf]Os O/f    -cf_ lj|mK6f]hf]Os Oof]g  / km]g]/f]hf]Os Oof]g

@=	 l;sfO lj|mofsnfk   
-s_	 l;sf?nfO{ k[YjLsf] pTklQ;DaGwL kl/sNkgfsf] vf]h u/L To;sf] l6kf]6 agfpg nufpg'xf];\ . o;/L agfPsf] 

l6kf]6 sIffdf k|:t't ug{ nufpg'xf];\ .  ;'wf/sf nflu cfjZos k[i7kf]if0f lbg'xf];\ .

-v_	 k'/fgf k':ts jf OG6/g]6af6 vf]hL u/L rf6{ k]k/df ls|K6f]hf]Os Oof]g / km]g]/f]hf]Os Oof]g;DaGwL  d'Vo 
hfgsf/Lsf] l6kf]6 agfpg nufpg'xf];\ / b'a} Oof]gsf] lrq;d]t To;df 6fF:g'xf];\ . ca x/]s l;sf?nfO{ 
kfn};Fu k|:t't ug{ nufpg'xf];\ .

-u_	 x/]s l;sf?n] km]g]/f]hf]Os Oof]gdf kg]{ tLgcf]6} O/fsf d'Vo d'Vo s'/f n]vL k|ltj]bg agfpg nufpg'xf];\ . x/]s 
O/fdf kg]{ kl/jt{g a'lemg] lrq;d]t To;df 6fF:g'xf];\ . o;/L ag]sf] k|ltj]bg  sIffdf k|:t't ug{ nufpg'xf];\ .

-3_	 OG6/g]6 k|of]u u/L k[YjLdf hLj ljsf;;DaGwL >Job[Zo ;fdu|L b]vfP/ l;sf?nfO{ dxŒjk"0f{ a'Fbf l6kf]6 u/L 
k|:t't ug{ nufpg'xf];\ . cfjZos ;'wf/;lxt k[[i7kf]if0f lbg'xf];\ .


