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cgf}krfl/s tyf j}slNks lzIfftkm{sf]

tx –#, -sIff ^–*_
efu b'O{

l;sfO ;fdu|L

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

lzIff tyf dfgj ;|f]t ljsf; s]Gb|
;fgf]l7dL, eStk'/

lj1fg tyf k|ljlwlj1fg tyf k|ljlw tx –#, -s
Iff ^–*_ efu b'O{
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lj1fg tyf k|ljlw 
tx –# -sIff ^–*_

efu b'O{

l;sfO ;fdu|L

g]kfn ;/sf/

lzIff, lj1fg tyf k|ljlw dGqfno

lzIff tyf dfgj ;|f]t ljsf; s]Gb|
;fgf]l7dL, eStk'/

cgf}krfl/s tyf j}slNks lzIfftkm{sf]
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k|sfzs M 		 g]kfn ;/sf/

			   lzIff, lj1fg tyf k|ljlw dGqfno

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

			   ;fgf]l7dL, eStk'/

 ;jf{lwsf/ k|sfzsdf

tx M 		  tLg,  efu b'O{

k|yd ;+:s/0f M 	 lj=;+= @)*)
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xfd|f] egfO

l;sfO lzIff / hLljsf]kfh{gsf] d"n cfwf/ xf] . l;sf?df ck]lIft bIftf ljsf; ug{ ljleGg k|sf/sf l;sfO 
;fdu|L cfjZos k5{g\ . cf}krfl/s lzIffdf kx'Fr gk'u]sf / ljBfnoaflx/ /x]sf l;sf?nfO{ Jofjxfl/s, ;do;fk]If 
/ u'0f:t/Lo lzIffsf] cj;/ lbg] cgf}krfl/s lzIfftkm{ cfwf/e"t ;fIf/tf, ul0ftLo cjwf/0ff / l;k Pjd\ 
hLjgf]kof]uL l;ksf] ljsf;sf] cj;/ k|bfg ug{' cfjZos 5 . cfwf/e"t lzIffsf] dfWodaf6 l;sf?n] k|fs[lts tyf 
;fdflhs jftfj/0fk|lt ;r]t eO{ cg'zf;g, ;bfrf/ / :jfjnDagh:tf ;fdflhs Pjd\ rfl/lqs u'0fsf] ljsf; 
ug'{k5{ . JolStsf] l;sfOn] lj1fg, jftfj/0f / ;"rgf k|ljlw;DaGwL cfwf/e"t 1fgsf] ljsf; u/fO{ snf tyf 
;f}Gbo{k|lt cle?lr hufpg'k5{ . o:t} hfthflt, wd{, efiff, ;+:s[lt, If]qk|lt ;Ddfg / ;defjsf] ljsf; klg 
cfwf/e"t lzIffsf ck]lIft kIf x'g\ . b]zk|]d, /fli6«o Pstf, nf]stflGqs d"NodfGotf tyf ;+:sf/ l;sL Jofjxfl/s 
hLjgdf k|of]u ug'{, ;fdflhs u'0fsf] ljsf; tyf gful/s st{Jok|lt ;hut\f ckgfpg', :t/cg's"n Jojxf/s'zn 
l;ksf] k|of]u ug'{ / b}lgs hLjgdf cfOkg]{ Jofjxfl/s ;d:ofsf] klxrfg u/L ;dfwfgsf pkfosf] vf]hL ug'{klg 
cfwf/e"t txsf] lzIffsf cfjZos kIf x'g\ . o; kIfnfO{ b[li6ut u/L ef}uf]lns ljs6tf, ul/aL, hgr]tgfsf] 
sdLh:tf sf/0fn] cf}krfl/s lzIff lng g;s]sf tyf lar}df k9fO 5f8]sf afnaflnsf, o'jfo'jtL tyf k|f}9nfO{ 
l;sfOdf kx'Fr k'¥ofpg cgf}krfl/s tyf j}slNks l;sfOsf nflu l;sfO ;fdu|L ljsf;sf] yfngL ul/Psf] 5 . 
/fli6«o kf7\oj|md k|f¿k / /fli6«o of]Uotf k|f¿ksf] d"n dd{cg'¿k l;sf?sf nflu d"n kf7\oj:t' / kl/wLo kf7\oj:t' 
;dfj]z u/L l;sf?n] cfkm\g} k|oTgdf l;Sg ;Sg] lj|mofsnfk ;dfj]z u/L of] l;sfO ;fdu|L ljsf; ul/Psf] 5 . 
o;af6 cf}krfl/s lzIff lnO/x]sf ljBfyL{n] ;d]t nfe lng ;S5g\ .

of] ;fdu|L cgf}krfl/s tyf j}slNks lzIfftk{m tx tLg efu b'O{sf] ¿kdf ljsf; ul/Psf] xf] . o;nfO{ k/LIf0f u/L 
k|fKt ;'emfj / k[i7kf]if0fsf cfwf/df cfjZos kl/dfh{g ul/Fb} nlug] 5 . o;sf] ljsf;df s]P/ g]kfn / ;d'Ggt 
g]kfnsf] k|fljlws ;xof]u /x]sf] 5 . lj1fg tyf k|ljlw ljifosf] o; l;sfO ;fdu|Lsf] ljsf; >L njb]j e§ / 
>L afa'sfhL sfsL{n] ug'{ePsf] xf] . o;sf] ;Dkfbg 8f= u0f]zk|;fb e6\6/fO{af6 ePsf] xf] . o:t} n]cfp6 l8hfOg 
lbk]z l3ld/]n] ug'{ePsf] xf] . o; k':tssf] ljsf;df lzIff tyf dfgj ;|f]t ljsf; s]Gb|sf dxflgb]{zs >L bLks 
zdf{, pkdxflgb]{zs >L ho/fh clwsf/L, lgb]{zs >L lgns07 9sfn / zfvf clws[t >L j}s'07 cfrfo{sf] ljz]if 
of]ubfg /x]sf] 5 . o; k':tssf] ljsf; tyf kl/dfh{g sfo{df ;+nUg ;a}k|lt lzIff tyf dfgj ;|f]t ljsf; s]Gb| 
wGojfb k|s6 u5{ . 

of] l;sfO ;fdu|L lgwf{l/t ;Ifdtf ljsf;sf nflu tof/ kfl/Psfn] ;xhLs/0f / l;sfO lj|mofsnfksf] of]hgf 
geO{ l;sf?sf] l;sfOnfO{ ;xof]u k'¥ofpg] ;xof]uL ;fwg xf] . o;sf nflu o; ;fdu|LnfO{ l;sf?sf] l;sfOdf 
;xof]u k'¥ofpg] Pp6f dxŒjk"0f{ cfwf/sf ¿kdf l;sfOs]lGb|t, cg'ejs]lGb|t, p2]Zod"ns, k|of]ud'vL / cfkm}Fn] u/]/ 
l;Sg] 9fFrfdf ljsf; ul/Psf] 5 . l;sfO / l;sf?sf] hLjGt cg'ejlar tfbfTDo sfod ub}{ o;sf] ;xh k|of]u 
ug{ l;sf?af6 cEof; / vf]hsf] ck]Iff ul/Psf] 5 . o; ;fdu|LnfO{ c´ kl/is[t kfg{sf nflu ;xhstf{, l{;sf?, 
cleefjs, a'l4hLjL Pjd\ ;Dk"0f{ kf7sx¿sf] ;d]t ljz]if e"ldsf /xg] x'Fbf ;Da4 ;a}sf] /rgfTds ;'´fjsf nflu 
lzIff tyf dfgj ;|f]t ljsf; s]Gb| xflb{s cg'/f]w u5{ . 

lj=;+= @)*)			   lzIff tyf dfgj ;|f]t ljsf; s]Gb|

								             ;fgf]l7dL, eStk'/
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j|m=;+= PsfO÷kf7 k[i7

!= j}1flgs l;sfO !–!%

@= ;"rgf tyf ;~rf/ k|ljlw !^–%!

#= hLjx¿ / ltgLx¿sf] agf]6 %@–^*

$= h}ljs ljljwtf / jftfj/0f ^(–*$

%= hLjg k|lj|mof *%–(^

^= an / rfn (&–!@&

&= b}lgs hLjgdf zlSt !@*–!%^

*= r'Das !%&–!&!

(= kbfy{  !&@–!*$

!)= b}lgs k|of]usf kbfy{ !*%–!($

!!= vlgh !(%–@)(

ljifo;"rL
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	 lbOPsf] ljifoj:t' k9\g'xf];\\ / 5nkmn ug'{xf];\\ M

lj1fg ljifodf k|of]ufTds sfo{x¿ lj1fg k|of]uzfnf jf k|of]uzfnf aflx/ ug]{ ul/G5 . 
oL k|f]ufTds sfo{sf cfwf/df tYo, l;4fGt / lgod kQf nufOG5 . k|of]ufTds sfo{x¿ 
ubf{ ;Defljt b'3{6gfaf6 aRgsf nflu  ;fjwflgsf pkfox¿ ckgfpg'k5{ . 

	 lj1fg k|of]uzfnfdf k|of]ufTds sfo{ ubf{ ckgfpg'kg]{ ;fjwfgL 

lj1fg k|of]uzfnfdf lrqdf lbPsf h:tf ;ª\s]tx¿ k|of]uzfnfdf 6fF:g''xf];\ . oL 
lrqx¿df s] s] b]vfpg vf]lhPsf] 5 . cWoog u/L n]Vg'xf];\ .

PsfO 

1
j}1flgs l;sfO 

Scientific Learning
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lj1fg k|of]uzfnfdf k|of]ufTds sfo{ ubf{ ;fdfGotof 
lgDglnlvt ;fjwfgL ckgfpg'k5{ M

-s_	 ;fdu|L hyfefjL rnfpg' x'Fb}g .

-v_	 /;fogsf] k|of]u ubf{ df:s, kGhf, Pk|f]g, Nofjsf]6 tyf r:df clgjfo{ ¿kdf 
nufpg'k5{ .

-u_	 cfsl:ds 9f]sfsf] k|of]usf] af/]df ;a}nfO{ tflnd  k|bfg ug'{k5{ .

	

-3_	 k|of]ufTds lj|mofsnfksf] cGtdf ;fa'gkfgLn] /fd|/L xft w'g'k5{ .

-󠄩ª_	 k|of]uzfnfdf sfd ul//xbf vfg] tyf lkpg] sfd ug{'x'Fb}g .
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-r_	 k|of]uzfnfdf cgfjZos ¿kdf lx8\8'n ug{'x'Fb}g .

-5_	 k|of]uzfnfdf k|of]u ubf{ lgwf{l/t ljlw cjnDa ug{'k5{ .

	

-`_	 k|of]uzfnfdf tfksf] k|of]u ubf{ jf tftf] j:t' 5'Fbf ;fjwfg x'g'k5{  .

-6_	 k|of]ufTds sfo{ ubf{ tftf] pks/0fnfO{ l;w} 6]a'ndf /fVg'x'Fb}g .

-7_	 /;fog k|of]u u/]kl5 ;fdu|L tf]lsPsf] :yfgdf /fVg'k5{

	 1.	 cjnf]sg sfo{ -Observation_

s'g} j:t', 36gf jf k|lj|mofnfO{ 1fg]lGb|oaf6 cg'ej ug]{ k|lj|mofnfO{  cjnf]sg elgG5 . 
cjnf]sg ubf{ xfdL 1fg]lG›ox¿sf] k|of]u u5f}{ . 1fg]lG›ox¿sf] k|of]uaf6 /fd|/L cjnf]sg 
x'g g;s]sf] cj:yfdf ljleGg pks/0f h:t}M xft] n]G;, dfOj|mf]:sf]ksf] klg k|of]u u5fF}{ . 
pbfx/0fsf nflu tnsf] cjnf]sg sfo{ ug{'xf];\ M

k|of]ufTds sfo{sf] cjnf]sg

cfFvfn] x]/]/, sfgn] ;'g]/, gfsn] ;'F3]/, 5fnfn] 5f]P/ / lha|f]n] :jfb lnP/ s'g} klg 
j:t'sf] cjnf]sg tyf cg'ej ul/G5 . lj1fg ljifodf cjnf]sgnfO{ k|of]ufTds 
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lj|mofsnfksf] ¿kdf lnOG5 sfo{sf] h:t}M k|of]uzfnfdf ;"Id hLjsf] :yfoL :nfO8 x]g]{, 
hLjsf] Do'lhod :k]l;d]G; x]g]{ h:tf sfo{ ul/G5 . cjnf]sg hlxn] klg k|of]uzfnfdf 
dfq} x'G5 eGg] 5}g . ljBfno / 3/ jl/kl/ j:t', k|lj|mof / 36gfx¿sf] cjnf]sg ug{ 
;lsG5 . cjnf]sg sfo{sf] k|ltj]bg n]Vg'k5{ . k|ltj]bg n]Vg] ljleGg 9fFrf x'g ;S5g\ . 

h:t} M

	 lj|mofsnfk M 1 

	 cjnf]sg sfo{sf] k|ltj]bg n]vg sfo{ 

zLif{s	 M	 tf]/Lsf] km"nsf efux¿sf] cjnf]sg

p2]Zo	 M	 tf]/Lsf] km"nsf efux¿ cWoog ug{' 

cfjZos ;fdu|L	 M	 xft] n]G;, kmf]/;]k jf lrD6f, tf/Lsf] k"mn .

ljlw M

c_	 tf]/Lsf] km"n Nofpg],

cf_	 kmf]/;]ksf] dbtaf6 To;sf ljleGg efux¿ lgsfn]/ xft] n]G;sf] k|of]u u/L 
cjnf]sg ug]{ 

cjnf]sg	 M	 tf]/Lsf] km"nsf] cjnf]sgsf] cfwf/df lrq tof/  sfkLdf lrq tof/ ug]{  

glthf	 M	 km"ndf k'ikbn, kqbn, k'ª\s]z/ / l:qs]z/ u/]/ rf/cf]6f d'Vo efu 
x'G5g\ .

;fjwfgL	 M	 cjnf]sg ubf{ kmf]/;]kn] 3f]Rg ;Sg] ;Defjgf x'g] x'bfF Wofg lbg'b5{ .

	 2.	 j}1flgs k/LIf0f -Scientific test_

;a} ljifodf cjnf]sgaf6 dfq} ;Dk"0f{ hfgsf/L k|fKt ug{ ;lsFb}g . To:tf] cj:yfdf 
j:t' jf 36gfsf] cjnf]sg ul/G5 . cjnf]sgsf cfwf/df cg'dfg ul/G5 . cg'dfgsf] 
k|of]uzfnfleq jf k|of]uzfnf aflx/ k/LIf0f u/]/ To;sf] lgisif{ lgsflnG5 .
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	 lj|mofsnfk M 2

zLif{s	 M	 cDn, Iff/ / nj0fsf] k/LIf0f

p2]Zo	 M	 ln6\d; k]k/sf] d2tjf6 lbOPsf] kbfy{nfO{ cDn, Iff/ / nj0fdf 
5'6\ofpg'

cfjZos ;fdu|L	 M	 lbOPsf] kbfy{ -sfutLsf] /;, ;fa'g kfgL, g'gkfgL_, /ftf] / lgnf] 
ln6d; k]k/, k/LIf0f gnLx¿ 

ljlw M  

-c_	 sfutLsf] /;, ;fa'g kfgL / g'gkfgLnfO{ 5'6\6f5'6\6} k/LIf0f gnLdf /fVg'xf];\ . 

-cf_	tLgcf]6} k/LIf0f gnLdf j|mdzM /ftf] / lgnf] ln6d; k]k/ 8'afpg'xf];\ / ln6\d; 
k]k/df cfpg] kl/jt{g cjnf]sg ug'{xf];\ . 

-O_	 glthfnfO{ lbPsf] tflnsfdf l6kf]6 ug{'xf];\ .

cjnf]sg M

k|ltlj|mof u/L cfPsf] glthf lgDglnlvt 5 M 

;"rs kbfy{
sfutLsf] /;l;tsf] 

/8
;fa'g 

kfgLl;tsf] /8
g'gkfgL 

l;tsf] /8

/ftf] ln6\d; k]k/

lgnf] ln6\d; k]k/

lgisif{ M

cDn Iff/ / nj0fn] ln6\d; k]k/ ;Fu km/s km/s /ª b]vfp5g\ .

o; lj|mofsnfksf] k|ltj]bg lgDg lnlvt 9Ffrfdf n]Vg ;lsG5 M

zLif{s	 M	 cDn, Iff/ / nj0fsf] 
k/LIf0f

p2]Zo	 M	 ln6\d; k]k/sf] d2taf6 
lbOPsf] kbfy{nfO{ cDn, 
Iff/ / nj0fdf 5'6\ofpg' 
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cfjZos ;fdu|L	 M	 sfutLsf] /;, ;fa'g kfgL, g'gkfgL, /ftf] ln6\d; k]k/ / lgnf] 
ln6d; k]k/, k/LIf0f gnL 

ljlw M 

-c_	 lbOPsf kbfy{nfO{ 5'6\6f5'6\6} k/LIf0f gnLdf /flvof] . 

-cf_	sfutLsf] /;, ;fa'g kfgL / g'gkfgLdf j|mdzM /ftf] / lgnf] ln6d; k]k/ 8'afOof] / 
ln6d; k]k/sf] /ªdf cfPsf] kl/jt{g cjnf]sg ul/of] .

cjnf]sg M

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

/ftf] ln6d; k]k/ /ª kl/jt{g ePg lgnf] /ª kl/jt{g ePg

lgnf] ln6d; k]k/ /ftf] /ª kl/jt{g ePg /ª kl/jt{g ePg

lgisif{ M

ln6\d; k]k/ l;t cDn Iff/ / nj0fn] km/s–km/s /ª lbG5g\ .

	 3.	 cg';Gwfg sfo{ -Research work_

s'g} k|Zg jf lh1f;fsf] pQ/ vf]Hgsf nflu ul/g] uxg cWoog cg';Gwfg sfo{ xf] . 
cg';Gwfg Ps r/0fa4 k|s[of xf] . ;fdfGotof cg';Gwfgsf r/0f lgDglnlvt 5g\  M

cg';Gwfgsf r/0f

-s_	 p2]Zo lgwf{/0f

-v_	 cg'dfg jf kl/sNkgf lgdf{0f

-u_	 tYofª\s ;ª\sng ljlwsf] 5gf]6

-3_	 cfjZos ;fdu|Lsf] tof/L

-ª_	 tYofª\s ;ª\sng

-r_	 tYofª\sf] ljZn]if0f

-5_	 lgisif{
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cg';Gwfg sfo{kZrft\ o;sf] k|ltj]bg n]Vg'k5{ . k|ltj]bg n]Vg] ljleGg 9fFrf x'g ;S5g\ . 
h:t} 

cg';Gwfg k|Zg	 M	 n]psf] j[l4df 
s'g s'g tŒjn] 
c;/ kf5{g\ < 

p2]Zo	 M	 n]psf] j[l4sf 
nflu /f;folgs 
dn / cDnsf] 
e"ldsf kQf 
nufpg' 

;fdu|L	 M	 n]p ePsf] kf]v/Lsf] kfgL, tLgcf]6f l;;L, /f;folgs dn, leg]u/ 

ljlw M

-c_	 kf]v/Laf6 Pp6f ;kmf efF8f]df n]p ePsf] kfgL NofOof] . 

-cf_	o;nfO{ tLgcf]6f l;;Ldf a/fa/ dfqfdf /flvof] . 

-O_	 klxnf] l;;Ldf n]p kfgL dfq, bf];|f]df /;folgs dn / n]pkfgL / t];|f]df n]pkfgLdf 
clnslt leg]u/ ld;fOof] . 

cjnf]sg M 

k|To]s kfFr lbgsf] cGt/fndf cjnf]sg ubf{ b]lvPsf] glthf lgDgfg';f/ kfOof] M

ldlt klxnf] l;;L bf];|f] l;;L t];|f] l;;L

;'?sf] cj:yf ;a} l;;Ldf ePsf] n]psf] dfqf ;dfg b]lvof] .

15/20 lbgkl5 s]xL dfqfdf n]p 
j[l4 ePsf]

klxnf] l;;Lsf] t'ngfdf 
n]p w]/} dfqfdf j[l4 ePsf]

n]p db}{ uPsf]

lgisif{	 M	n]psf] j[l4df /f;folgs dnn] ;sf/fTds k|efj kf5{ eg] leg]u/n] gsf/fTds 
k|efj kf5{ .

n]psf] j[l4 cjnf]sg
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	 4. ;j]{If0f sfo{ -Survey_

s'g} 36g jf ;d:of;Fu ;DalGwt If]qdf uP/ tYofª\s ;ª\sng u/L ;8\sng ul/Psf 
tYofª\ssf] ljZn]if0f u/]/ lgisif{df k'Ug] sfo{nfO{ ;j]{If0f elgG5  . ;j]{If0fdf k|ZgfjnL 
-questionnaire_, cGtjf{tf{ dfu{bz{g -interview guideline_, 5nkmn jf cjnf]sg 
dfu{bz{g h:tf ;fwgsf6 tYofª\s ;ª\sng ul/G5 . ;fdfGotof ;j]{If0fdf lgDg lnlvt 
r/0f cjnDag ul/G5 M 

-s_	 p2]Zo 5gf]6

-v_	 tYofª\s ;ª\sng ljlwsf] 5gf]6

-u_	 tYofª\s ;ª\sng

-3_	 tYofª\ssf] ljZn]if0f

-ª_	 lgisif{

;j]{If0f sfo{ ;lsPkZrft\ k|ltj]bg tof/ ug]{ sfo{ ul/G5 . h:t} M 

	 lj|mofsnfk 3

cfˆgf] ;d'bfosf] sDtLdf klg !) 3/df uO{ 7f]; kmf]xf]/sf] Joj:yfkg s;/L ul/Fbf] /x]5 
;j]{If0f ug{'xf];\ . ;j]{If0fsf nflu k|ZgfjnL tof/ ug{'xf];\ . ;ª\slnt tYofª\ssf] 
ljZn]if0f u/L lgisif{;lxtsf] k|ltj]bg tof/ ug{'xf];\ . plNnlvt ;j]{If0fsf] k|ltj]bg 
lgDgcg';f/ n]Vg ;lsG5 M 

zLif{s M 7f]; kmf]xf]/sf] Joj:yfkg;DaGwL cWoog

k[i7e"ld M 

;j]{If0f ul/Psf] If]q sf7df8f}Fsf] leqL ;x/df cjl:yt Pp6f ;f+:s[lts ¿kn] wgL 6f]n 
xf] . cfw'lgs hLjgz}nLsf sf/0f xfn o; 6f]ndf 7f]; kmf]xf]/ Ps ;d:ofsf ¿kdf b]vf 
k/]sf] 5 . o; ;j]{If0fdf oxfFsf dflg;n] cfˆgf] 3/af6 b}lgs ¿kdf lgl:sg] kmf]xf]/sf] 
Joj:yfkg s;/L ug]{ u/]sf 5g\ eGg] ;DaGwdf cWoog ul/Psf] 5 . of] ;j]{If0faf6 
k|fKt lgisif{n] b]zsf cGo  efudf ;d]t 7f]; kmf]xf]/d}nf Joj:yfdf ;xof]u ug]{ ck]Iff 
lnOPsf] 5 .
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p2]Zo M 7f]; kmf]xf]/sf] Joj:yfkgsf] tl/sf cWoog ug{' 

tYofª\s ;ª\sng ljlw M o;df k|ZgfjnL lgdf{0f u/L !) cf]6f 3/w'/L ;j]{If0fsf nflu 
5gf]6 ul/of] . pSt k|ZgfjnLsf cfwf/df cfjZos tYofª\s ;ª\sng ul/of] .

tYofª\ssf] ljZn]if0f / k|flKt M 

;ª\slnt tYofª\ssf] ljZn]if0faf6 %) k|ltzt 3/w'/Ln] 7f]; kmf]xf]/ g5'6\ofOsg} 
gu/kflnsfsf] uf8Ldf kmfNg] u/]sf] kfOof] . #) k|ltztn] 7f]; kmf]xf]/nfO{ 5'6\ofO{ s'lxg] 
kmf]xf]/af6 sDkf]:6 dn agfpg] u/]sf] kfOof] eg] afFsL @) k|ltztn] 7f]; kmf]xf]/nfO{ 
5'6\ofO{ s'lxg] kmf]xf]/nfO{ sDkf]:6 dn agfpg] / gs'lxg] kmf]xf]/af6 ljleGg ;fdu|L agfpg] 
u/]sf] klg kfOof] . k|fKt glthfnfO{ :tDe lrq k|:t't ul/Psf] 5 M

lgisif{ M pSt 6f]ndf 7f]; kmf]xf]/d}nf Joj:yfkgdf k'gM rj|m0f / k'gM k|of]usf] cEof; 
;'? ePsf] b]lvG5 . 

cg';"rL ! ;j]{If0f k|ZgfjnL

1.	 tkfO{Fsf] 3/af6 lgl:sg] kmf]xf]/nfO{ s] ug'{x'G5 <       

-s_	 kmf]xf]/ ;ª\sng ug]{ lgsfonfO{ lbg]  

-v_	 s]xL kmf]xf]/ 3/d} Joj:yfkg ug]{ / afFsL kmf]xf]/ ;ª\sng ug]{ lgsfonfO{ lbg] 

-u_	 ;a} kmf]xf]/ 3/d} Joj:yfkg ug]{
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2.	 olb ;a} kmf]xf/ ;ª\sng s]Gb|nfO{ lbg'x'Gg eg] s'lxg] kmf]xf]/nfO{ s] ug'{x'G5 <

-s_	 sDkf]:6 dn agfpg] 

-v_	 af6f] jf vf]nfdf kmfNg]

3.	 gs'lxg] kmf]xf]/nfO{ s] ug'{x'G5 <

-s_	 ljleGg ;fdu|L agfpg k|of]u ug]{

-v_	 kmf]xf]/ ;ª\sng u/L ;ª\sng s]Gb|nfO{ lbg]

-u_	 hnfpg] jf vfN8f]df k'g]{

	 cfkm"nfO{ hfFrf}F M

	 1.	 tn lbOPsf k|Zgsf] ;xL ljsNk 5fGg'xf];\ M

-s_  s'g} j:t', 36gf jf k|lj|mofnfO{ 1fg]lGb|oaf6 cg'ej ug]{ sfo{ s'g xf] <

-c_	 k/LIf0f ug]{	 -cf_	 cg'dfg ug]{

-O_	 kl/sNkgf ug]{	 -O{_	 cjnf]sg

-v_	 s'g} :yfgsf] kfgLsf] s8fkg kTtf nufpgsf nflu s'g sfo{ ul/G5  <

-c_ cjnf]sg	 -cf_ k/LIf0f	    

-O_ cg'dfg	  -O{_ ;j]{If0f

-u_	 k|of]uzfnfdf hfFbf tnsf dWo] s'g sfo{ ug{' xF'b}g  <

-c_	 /;fog rfVg jf ;'F£g vf]Hg]	

-cf_	;fjwfgLk"j{s j:t'nfO{ ttfpg] 

-O_	 las/df kfgL ttfpg]	

-O{_	 Nofasf]6 nufP/ k|of]uzfnfdf hfg] 

-ª_	 j}1flgs cWoogsf] ;a}eGbf klxnf] r/0f s'g xf] < 

-c_	 cg';Gwfg	 -cf_	 cjnf]sg

-O_ 	 k/LIf0f	 -O{_	 k|of]u



11lj1fg tyf k|ljlw tx –# -sIff ^–*_ efu b'O{

	 2.	 km/s 5'6\ofpg'xf];\ M

-s_	 cjnf]sg / k/LIf0f	 -v_	 cg';Gwfg / ;j]{If0f

	 3.	 sf/0f n]Vg'xf];\ M

-s_	 k|of]ufTds sfo{ ubf{ ;fjwfgL ckgfpg'k5{ .

-v_	 k|of]u tyf ;j{]If0f ul/;s]kl5 k|ltj]bg tof/ ug{'k5{ . 

	 4.	 tn lbOPsf k|Zgsf] pQ/ n]Vg'xf];\ M

-s_	 cjnf]sg eg]sf] s] xf] <

-v_	 cjnf]sg sf] dxŒj s] 5 <

-u_	 k/LIf0f eg]sf] s] xf] <

-3_	 k/LIf0f ubf{ Wofg lbg'kg]{ s'/f s] s] x'g\ <

-ª_	 k|of]uzfnfdf ckgfpg'kg]{ ;fjwfgLnfO{ Pp6f rf6{ k]k/df n]v]/ k|:t't 
ug{'xf];\ .

-r_	 cg';Gwfg lsg ug{'k5{ <

-5_	 s:tf] cj:yfdf ;j]{If0f ul/G5 <

-h_	 ;j]{If0fsf ;fwg eGgfn] s] a'lemG5 < pbfx/0f;lxt n]Vg'xf];\ .

-em_	 xl/of la?jfnfO{ ;"o{sf] k|sfzsf] cfjZostf;DaGwL cWoog ug{ :ki6 
ljlw n]Vg'xf];\ .
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	 lbOPsf] ljifoj:t' k9\g'xf];\\ / 5nkmn ug'{xf];\\ M

;"rgf tyf ;~rf/sf ;fwgx¿

j}1flgs cfljisf/, cfw'lgs ;"rgf tyf ;~rf/ k|ljlwsf ;fwgn] dflg;sf] hLjgnfO{ 
;/n / ;xh agfpg'sf ;fy} sfo{s'zntfdf clej[l4 u/]sf] 5 . sDKo'6/, OG6/g]6, 
l8lh6n Sofd]/f, l;l; Sofd]/f (CC camera- Closed Circuit camera), /]l8of], 
6]lnlehg cflb ;"rgf tyf ;~rf/sf ;fwgn] xfd|f] b}lgs hLjgnfO{ ;/n / ;xh 
agfPsf] 5 . To;} u/L Pl6Pd, kmf]6f]skL d]l;g, :Sofg/, lk|G6/, /fp6/, jfOkmfO{ l8efO; 
h:tf ;"rgf tyf ;~rf/sf ;fwgn] dflg;sf] sfdnfO{ ;/n / Jofjxfl/s agfPsf] 5 . 
;r{ OlGhg, j]a;fO6, ;fdflhs ;~hfnn] ;d]t ljleGg ;"rgf tyf hfgsf/L ;xh 
tl/sfn] k|fKt ug{ / cfbfgk|bfg ug{ emg\ ;lhnf] agfPsf] 5 . cgnfOgaf6 ul/g] sfdnfO{ 

PsfO 

2
;"rgf tyf ;~rf/ k|ljlw 

Information and Communication Technology
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Jofj;flos d"No dfGotfdf /xL lhDd]jf/ agfpg sDKo'6/ cfrf/ ;+lxtf, ;fOa/ sfg'g / 
OG6/g]6 ;'/Iff;DaGwL kIfx¿ ;d]t cjnDag ug'{kg]{ x'G5 . k|ljlwsf] ljsf;;Fu} cfhef]ln 
/f]af]l6S; (robotics), er'{cn jf:tljstf (virtual reality) tyf cfl6{lkml;on 
OG6]lnh]G; (Artificial Intelligence, AI) / Snfp8 sDKo'l6ª (cloud computing) 
sf] k|of]u;d]t a9\b} uPsf] 5 . o; kf7df log} kIf;DaGwL hfgsf/L / k|of]u ug]{ tl/sfsf 
af/]df cWoog ul/g] 5 . 

;"rgf tyf ;~rf/ k|ljlwsf ;fwg (Tools of Information and Communication 
Technology)

ICT sf ;fwgx¿

;"rgf / ;~rf/ k|ljlwn] PsLs[t ;~rf/sf ;fwgnfO{ hgfpF5 . /]l8of], 6]lnlehg, 
kqklqsf, sDKo'6/, k|f]h]S6/ cflb ;"rgf tyf ;~rf/ k|ljlwsf ;fwg x'g\ . oL ;fwgn] 



14 lj1fg tyf k|ljlw tx –# -sIff ^–*_ efu b'O{

;"rgf lgdf{0f ug]{ (create), b]vfpg] (display), e08f/0f ug]{ (store), k|;f/0f ug]{ 
(transmit), ;f6f;f6 ug]{ (exchange) nufotsf sfo{ u5{g\ . hLjgsf x/]s If]qdf 
;"rgf / ;~rf/ k|ljlw (Information and Communications Technology ICT) n] 
ulx/f] k|efj kf/]sf] x'G5 . To;}n] cfhsf] o'udf ICT Pp6f Jofks ljifo xf] . jt{dfg 
;dodf ljleGg k];f / Joj;fonufotsf If]qdf g]6js{ sDKo'l6ª / ;~rf/ k|ljlwsf 
;fwg cTofjZos pks/0f ag]sf 5g\ . d'Vo u/]/ lzIff, Jofkf/, Joj:yfkg / dgf]/~hgsf 
If]qdf k|ljlwsf] k|of]u a9\bf] 5 .

	 Pl6Pd (Automatic Teller Machine, ATM)

ATM sf] k"/f ¿k c6f]d]l6s 6]n/ d]l;g 
(Automatic Teller Machine) xf] . of] Ps 
On]S6«f]d]sflgsn d]l;g xf] h;n] :jrflnt 
a}ª\lsª ;]jfx¿ k|bfg u5{ . o;n] u|fxsnfO{ 
zfvf sfof{no, k|ltlglw jf 6]n/sf] ;xfotflagf 
;xh ¿kdf sf/f]af/ ug{ dbt ub{5 . 8]la6 sf8{ 
(debit card) jf j|m]l86 sf8{ (credit card) sf] 
k|of]u u/]/ Pl6Pdaf6 gub nufot cGo a}ª\lsª 
sf/f]af/ ug{ ;lsG5 . Pl6Pdn] u|fxsnfO{ gub 
lgsfNg], gub lgIf]k ug]{, lan e'StfgL / vftfaf6 
vftfdf gub :yfgfGt/0f ug]{ h:tf l56f], ;lhnf] 
/ :jrflnt ;]jf  k|bfg u/L sf/f]af/ ;~rfng 
ug{ dbt ub{5 . 

ATM sf cfwf/e"t efu

Ogk'6 / cfp6k'6 pks/0f Pl6Pdsf d'Vo efu x'g\ . o;n] u|fxsnfO{ ;xh ¿kdf gub 
hDdf ug]{ jf lemSg] ;'ljwf k|bfg u5{ . 

Ogk'6 pks/0f

sf8{ l/8/ (card reader) M sf8{ l/8/n] Pl6Pd sf8{df e08f/0f ul/Psf] 8f6fnfO{ 
r'DasLo :6«fOkdf klxrfg u5{ h'g Pl6Pdsf] k5fl8sf] efudf cjl:yt x'G5 . sf8{ 
l/8/åf/f vftfdf /x]sf ljj/0f ;ª\sng ul/G5 / ;e{/df k7fOG5 . Ps k6s Pl6Pdsf] 

P6LPd d]l;g
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lglb{i6 :yfgdf sf8{ 3';fPkl5 ;e{/af6 k|fKt lgb]{zgsf cfwf/df cfˆgf] vftfsf] 
hfgsf/L k|bfg u/L k|of]ustf{nfO{ gub l8:k]G;/n] gub ljt/0f ug{ cg'dlt lbG5 .

lsKof8 (keypad) M lsKof8df /x]sf gDa/n] k|of]ustf{nfO{ d]l;gn] cg'/f]w u/]sf 
JolStut klxrfg gDa/ (Personal Identification Number, PIN), cfjZos gub 
/sd, /l;b cfjZos k5{ jf kb}{g h:tf hfgsf/L k|bfg ug{ dbt u5{ . JolStut klxrfg 
gDa/nfO{ 5f]6s/Ldf PIN eGg] ul/G5 .

cfp6k'6 pks/0f 

l:ks/ (speaker) M a6g lyRbf Wjlg pTkGg ug{sf nflu Pl6Pddf l:ks/ /x]sf] x'G5 .

l8:Kn] l:j|mg (display screen) M n]gb]gsf] j|mddf l:j|mgdf ljj/0f k|bz{g ug{ ATM 
df l8:Kn] l:j|mg x'G5 . o;n] gub lgsf;Lsf r/0f j|mdzM Ps Ps u/L b]vfpg] u5{ . 

/l;b lk|G6/ (bill printer) M d]l;gn] n]gb]gsf] ldlt ;do, lgsfn]sf] /sd, afFsL 
/x]sf] /sd cflb h:tf hfgsf/L /l;bsf] ¿kdf 5fk]/ k|of]ustf{nfO{ k|bfg u5{ . 

gub l8:k]G;/ (cash dispenser)M gub l8:k]G;/ Pl6Pdsf] dxŒjk"0f{ cfp6k'6 
pks/0f xf] lsgls o;n] d]l;gdf /x]sf] gubnfO{ d]l;gaflx/ lgsfNg ;xof]u ub{5 . 
ATM df k|of]u ul/Psf] cTolws ;+j]bgzLn ;]G;/x¿n] gub l8:k]G;/nfO{ k|of]ustf{sf] 
cfjZostf cg';f/ lglb{i6 ul/Psf] gub /sd Joj:yfkg ug{ cg'dlt lbG5 . 

Pl6Pdn] gub hDdf, gub lgsf;L, vftf ljj/0f, vftf df}Hbft ljj/0f, lkg sf]8 
kl/jt{g cflb sfo{ u5{ .

Pl6Pd k|of]u ubf{ ckgfpg' kg]{ ;fjwfgL 

-s_	 ATM sf8{ / lkg gDa/  ;'/lIft /fVg' k5{ / s;}nfO{ lbg'xF'b}g .

-v_	 lkg gDa/ ;do ;dodf kl/jt{g ul//xg'k5{ .

-u_	 unt lkg gDa/ af/Daf/ lyRg'xF'b}g .

	 kmf]6f]skL dl;g (Photocopy machine)

kmf]6f]skL d]l;gn] sfuhftsf k|ltlnlk agfpF5 . clwsf+z kmf]6f]skLdf h]/f]u|fkmL 
(xerography) elgg] k|ljlwsf] k|of]u ePsf] x'G5 . w]/} h;f] kmf]6f]skLn] h]/f]u|fkmL k|of]u 
ug]{ ePsfn] w]/} jif{;Dd kmf]6f]skLnfO{ cgf}krfl/s ¿kdf …h]/f]lS;ªÚ eg]/ lrlgGYof] . 
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h]/f]u|fkmL Ps ;'Svf k|lj|mof xf] . o;n] k|sfznfO{ ;+j]bgzLn kmf]6f]l/;]K6/df On]S6«f]:6]l6s 
rfh{sf ¿kdf k|of]u ub{5 . kmf]6f]skL 
d]l;gn] sfo{ ug{sf nflu k|sfz, tfk, rfk, 
/;fog jf On]S6«f]:6]l6s rfh{sf] cfjZostf 
k5{ . kmf]6f]skL u|flkms ;fdu|Lsf] k|ltlnlk 
pTkfbg ug]{ oGq ePsfn] Jofkf/, lzIff / 
;/sf/L If]qdf Jofks ¿kdf k|of]u ul/G5 . 
cfw'lgs kmf]6f]skL d]l;gdf :Sofg/, lk|G6/, 
sDKo'6/ g]6js{ cflb ;d]t hf]l8Psf] x'G5 . 
s'g} klg pks/0f k|of]u ljlw n]lvPsf] k'l:tsf   
(Opreting manual) x'G5 .

pks/0f k|of]u eGbf cl3 pSt k'l:tsf /fd|f] cWoog ug'{ k5{ . o:tf] hfgsf/L ;DaGwL 
j]j;fO6df klg kfpg ;lsG5 .

kmf]6f]skL d]l;g k|of]u ug]{ tl/sf 

1. kmf]6f]skL d]l;g vf]Ng] 

kmf]6f]skL k|of]u ug{sf nflu klxnf] r/0fdf glhs}sf] kfj/ cfp6n]6df Knu hf]l8Psf] 
5 5}g egL ;'lglZrt ug'{k5{ . To;kl5 d]l;g l:jr cg ug{ a6g lyRg'k5{ . w]/} h;f] 
kmf]6f]skLsf] kfj/ a6g zLif{ :yfgdf cjl:yt x'G5 t/ s'g} s'g} d]l;gdf l:jr a6g 
;fO8df klg x'g ;S5 . olb a6g l:jr cg ubf{ d]l;gn] k|ltlj|mof lbFb}g eg] of] l:nlkª 
df]8 (sleeping mode) df x'g ;S5 . To;kl5 csf]{ r/0fdf hfg' cl3 k]k/ 6«] (paper 
tray) df sfuh 5 5}g elg ;'lglZrt ug{'k5{ . k]k/ 6«] ;fdfGotof d]l;gsf] cufl8 jf 
5]pdf x'G5 . olb 6«] vfnL 5 jf cfjZos kg]{ kof{Kt sfuh 5}g eg] yk sfuh /fVg'k5{ .

2. sfuhftnfO{ slko/df /fVg]

o; r/0fdf kmf]6f]skLsf]] 9Ssg (cover) p7fpg'k5{ / k|ltlnlk ug]{ sfuhftnfO{ l;;fsf] 
;txdf /fVg'k5{ . kmf]6f]skL ug'{kg]{ sfuhftnfO{ d]l;gdf /fVbf n]lvPsf] efunfO{ tnlt/ 
kmsf{P/ /fVg'k5{ . sfuhftnfO{ ;xL ¿kdf /fVgsf nflu l;;fdf ufO8 lrx\gx¿ klg 
;dfj]z ul/Psf x'G5g\ . cfjZos k/]df o;sf] ;xof]u lng ;lsG5 . sfuhft /fv]kl5 
se/ aGb ug{'k5{ .

kmf]6f]skL d]l;g
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3. cfjZos k|ltlnlksf] ;ª\Vof rog ug]{

o; r/0fdf cfk"mnfO{ cfjZos kg]{ k|ltlnlksf] ;ª\Vof rog ul/G5 . d]l;gdf l8lh6n 
gDa/ l8:Kn] / Kn; tyf dfOg; lrx\gx¿sf] ;]6 x'G5 h;nfO{ k|ltlnlksf] ;ª\Vof 
kl/jt{g ug{ k|of]u ug{ ;lsG5 . s]xL kmf]6f]skL d]l;gsf df]8]nx¿df ;f] sfo{sf nflu 
lbOPsf ;ª\VofTds lrx\g klg k|of]u ul/G5 .

4. /ªsf] rog ug]{ 

o; k|lj|mofdf sfuhftsf k|ltlnlk ;fbf jf /ª\uLg s:tf lsl;dsf lgsfNg] To;sf] 
rog ul/G5 . o;sf nflu d]l;gdf /ªsf] ;ª\s]t a6g x'G5g\ jf sDKo'6/sf] l:j|mgdf b]vf 
kg]{ lgb]{zgsf cfwf/df klg :ofd:j]t jf /ª\uLg k|ltlnlk s] 5fKg] xf] rog ug{ ;lsG5 . 
s'g} s'g} d]l;g ;fbf k|ltlnlk dfq lgsfNg] lsl;dsf x'g] ePsfn] To:tf d]l;gaf6 
/ª\uLg k|ltlnlk lgsfNg ;lsFb}g . 

5. sfuhsf] ;fOh rog ug]{ 

cfjZos /ªsf] rog u/]kl5 k]k/ ;fOh rog ug{'k5{ . xfdLn] ;fdfGotof kmf]6f]skL 
ug{sf nflu A4 ;fOhsf] k]k/sf]  k|of]u ub{5f}F h;sf] cfsf/ 8 .5 × 11 OGr x'G5 .

6. k|ltlnlk a6g lyRg]

of] kmf]6f]skL k|of]usf] clGtd r/0f xf] . o;df …k|ltlnlk -copy_ a6gÚ lyr]kl5 d]l;gn] 
sfuhftsf k|ltlnlk 5fKg ;'? u5{ .

	 :Sofg/ (Scanner)

sfuhdf 5flkPsf s'g} lrq jf kf7\o;fdu|LnfO{ 
l8lh6fOh (digitize) u/L sDKo'6/df e08f/0f 
ug{ k|of]u ul/g] Ogk'6 l8efO;nfO{ :Sofg/ elgG5 . 
s]xL kmf]6f]skL d]l;g :Sofg/sf] klg ;'ljwf lbg] 
u5{ . :Sofg/n] xf8{skL (hard copy) nfO{ ;km\6 
skL (soft copy) df ¿kfGt/0f ub{5 . :Sofg/ 
Pp6f Ogk'6 pks/0f xf] h;n] kmf]6f]u|flkms lk|G6, 
kf]:6/, klqsfsf k[i7 / sDKo'6/ ;Dkfbg tyf k|bz{gsf nflu cfjZos ;|f]taf6 kmf]6f] 
lvR5 . :Sofg/n] sfuhftdf /x]sf lrq jf kmf]6fnfO{ l8lh6n ¿kfGt/0f u/]/ sfd 

Sofg/
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u5{ . o;n] clK6sn Sof/]S6/ l/slUg;g (Optical Character Recognition - OCR) 
k|ljlwdfkm{t sfo{ u5{ . of] k|lj|mof :Soflgª x]8åf/f ul/G5 / o;n] cIf/ jf kmf]6fnfO{ 
k|sfz jf ljB'tLo rfh{sf ¿kdf lvRg Ps jf a9L ;]G;/ k|of]u u5{ .

w}/} h;f] :Sofg/ ˆNof6a]8 pks/0f x'g\ h;sf] ;dtn :Soflgª ;tx x'G5 . o;n] 
ubf{ km/flsnf ;fdu|LnfO{ klg ;lhn} :Soflgª ug{ ;S5 . ;fdfGotof :Sofg/ sDKo'6/ 
k|0ffnLdf ;+nUg x'G5g\ / o;df :Soflgª ;ˆ6j]o/sf] k|of]u x'G5 . o;n] kmf]6f] jf lrq 
l/;fOh ug{] / lvlrPsf] cfs[lt kl/dfh{g ug]{ sfd u5{ . olb lk|G6/ sDKo'6/df hf]l8Psf] 
5 eg] :Sofg ul/Psf] cfs[ltsf]]] xf8{ k|ltlnlk 5fKg ;lsG5 . o;nfO{ l8lh6n 9fFrfdf 
e08f/0f ug{ ;lsG5 . :Sofg/sf] sfd cfhef]ln Pk k|of]u u/]/ df]afOnåf/f klg ug{ 
;lsG5 .

	 lk|G6/ (Printer)

sDKo'6/ jf cGo pks/0fdf e08f/0f ul/Psf] 
On]S6«f]lgs 8f6f lnP/ xf8{skL pTkGg ug]{ 
pks/0fnfO{ lk|G6/ elgg\ . lk|G6/n] sDKo'6/ jf 
cGo oGqdf l8lh6n ¿kdf e08f/0f ul/Psf 
8s'd]G6nfO{ sfuhdf 5fKg] x'gfn] o;nfO{ xf8{skL 
(hardcopy) cfp6k'6 l8efO:f klg elgG5 . 
sDKo'6/sf] afx\o pks/0fdWo] lk|G6/ Pp6f dxŒjk"0f{ pks/0f xf] h;nfO{ kf7\o;fdu|L 
/ kmf]6f 5fKg k|of]u ul/G5 . clxn] ahf/df ljleGg k|of]hgsf nflu ljleGg lsl;d / 
Ifdtfsf lk|G6/ pknAw 5g\ . s'g} lk|G6/n] sfnf] /ªdf -;fbf_ dfq 5fK5 eg] s'g} lk|G6/n] 
ljleGg /ª -/ª\uLg_ df klg 5fK5 . lk|G6/sf] ultnfO{ Sof/]S6/ k|lt ;]s]G8 (Character 
Per Second, CPS), nfOg k|ltldg]6 (Line Per Minute, LPM) tyf k]h k|ltldg]6 
(Page Per Minute, PPM) df dfkg ul/G5 . ljleGg lk|G6/n] 5fKg] ljlw km/s km/s 
x'G5g\ .

lk|G6/ k|of]u ug]{ tl/sf 

1.	 lk|G6/nfO{ k|of]u ug'{eGbf cl3 ljB't\ ;]6df h8fg ul/Psf] 5 5}g ;'lglZrt ug{'k5{ . 
;j{k|yd o;nfO{ ljB't ;]6df hf]8\g'k5{ . 

2.	 (Personal Computer, PC) df  lk|G6/ h8fg ug{'k5{ / t/ cfhef]ln w]/} lk|G6/;Fu 

lk|G6/
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(Universal Serial Bus, USB) jf tf//lxt An'6'y, lk|G6/ d]l;g;Fu} pknAw x'g] 
l;8Ldfkm{t sDKo'6/df h8fg ug{] ljsNk x'G5 .

3.	 :6f6{ d]g' vf]Ng] / sDKo'6/ l:j|mgsf] tn 6f:saf/df /x]sf] :6f6{ a6gdf lSns 
ugk5{{ 

4.	 ;]l6ªdf lSns u/]/ / d]g'sf] tn afofF s'gfdf glhs}sf] luo/ cfsf/sf] cfOsgdf 
lSns ug{] . To;kl5 of] ;]l6ª d]g'df b]vf k5{ / xfd|f] lk;Ldf pks/0f h8fg ug{sf 
nflu ljsNk (option) 5gf]6 ug'{k5{ .

5.	 lk|G6/ / :Sofg/ 5gf}6 ug]{ d]g'af6 lk|G6/ vf]Hgsf nflu ToxfF lbOg] ljleGg k|sf/sf 
lk|G6/sf option dWo]af6 xfdLn] ;]6ck ug{ rfx]sf] Pp6f 5fGg'k5{ . To;kl5 
xfdLn] 5fKg rfx]sf] sfuhft jf kmfOn vf]nL sfuhftnfO{ dfOj|mf];ˆ6 j8{ 
(Microsoft Word) h:t} j8{ k|f];];/df vf]Ng ;lsG5 jf gf]6Kof8 h:tf 6]S:6 
Pl86/df 6]S:6 kmfOn vf]Ng ;lsG5 .

6.	 Ps k6s dflysf s'g} klg ljsNk ;lsPkl5, 5flkg] u'0f (properties) l:j|mgdf 
b]vf k5{ / l;:6dn] g} xfdLnfO{{ yk d'›0f ljsNk, h:t} k|ltlnlksf] ;ª\Vof, sn/, 
gfk cflb 5gf]6 ug{ lbG5 .  Psrf]l6 xfdLn] ljsNkx¿ 5gf]6 ul/;s]kl5 d'›0f 
k|lj|mof ;'? ug{ l7s (OK) jf 5fKg'xf];\\ (PRINT) eGg] ljsNkdf lSns ug{'k5{ . 

	 /fp6/ (Router)

/fp6/ (Router) eg]sf] g]6js{ hf]8\g] pks/0f 
xf] h;n] ljleGg tf/ jf tf/lagfsf] g]6js{nfO{ 
hf]8\g dbt u5{ . /fp6/n] Ps g]6js{af6 csf]{ 
7fpFdf 8f6f k7fpg ;xof]u ug]{ u5{ . o;n] cfO{ 
kL P8«]; (Internet Protocol address) sf] 
l;4fGtdf sfd ub{5 . cfhef]ln ahf/df DSL, 
Optical fibre router a9L k|rngdf /x]sf 
5g\ . /fp6/ d'Vo u/]/ tf/o'St / tf//lxt u/L 
b'O{ k|sf/sf x'G5g\ . /fO6/ k|of]usf nflu o;sf] 
k|of]u ljlw k'l:tsf (Optical manual)

/fp6/



20 lj1fg tyf k|ljlw tx –# -sIff ^–*_ efu b'O{

/fp6/sf] k|of]u

1.	 /fp6/ xf8{j]o/ pks/0f / cGo ;e{/ h:t} 6f9fsf] :yfgsf] g]6js{;Fu h8fg ug{ 
k|of]u ul/G5 .

2.	 o;n] 8f6fnfO{ ›'t ultdf cfbfgk|bfg u5{ . To;}n] of] tf/ jf tf//lxt ;~rf/ 
b'j}df k|of]u ul/G5 .

3.	 OG6/g]6 ;]jf k|bfosn] Od]n, j]ak[i7, cfjfh jf lel8of] kmfOnsf ¿kdf 8f6f 
;|f]taf6 uGtJodf k7fpg Jofks ¿kdf /fp6/ k|of]u u5{g\ . o;afx]s o;n] 
uGtJosf] cfOkL P8«];sf dbtn] ljZje/ 8f6f k7fpg ;S5 .

4.	 jfo/n]; /fp6/x¿df VPN (Virtual Private Network) slGkmu/ (configure) 
u/]/ o;nfO{ SnfOG6 ;e{/ df]8]ndf k|of]u ug{ ;lsG5 h;n] OG6/g]6, lel8of], 8]6f, 
cfjfh, / xf8{j]o/ ;|f]t ;fem]bf/L ug{ cg'dlt lbG5 . 

/fp6/ h8fg ug]{ ;fdfGo tl/sf 

1.	 /fp6/ /fVg] 7fpFsf] klxrfg M /fp6/sf nflu pQd :yfg sfo{:ynsf] v'nf If]q 
xf] . 

2.	 OG6/g]6df h8fg M /fp6/nfO{ s]andf hf]8L ISP u]6j]sf] Oy/g]6 kf]6{df /fp6/ 
h8fg ug{'k5{ . /fp6/sf] jfO8 Pl/of g]6js{ (Wide Area Network, WAN) jf 
OG6/g]6 kf]6{df Knu ul/Psf] OG6/g]6 kf]6{ ;fdfGotof cGo kf]6{eGbf km/s /ªdf ;]6 
ul/Psf] x'G5 . /fp6/sf] PnO8L aQLn] OG6/g]6 h8fg ;xL kf]6{df Knu ePsf] 5 jf 
5}g egL ;ª\s]t u5{ .

3.	 /fp6/ u]6j] slGkmu/ M cfOP;kLn] u|fxsnfO{ pknAw u/fPsf] /fp6/sf ;fy u]6j] 
lbPsf x'G5g\ . olb xfdL;Fu PsLs[t /fp6/ ePsf] u]6j] 5 eg] xfdLn] /fp6/ u]6j] 
slGkmu/ ug{'k5{ / WAN cfO{kL P8«]; kf; ug{'k5{ .

4.	 /fp6/df u]6j] h8fg M o; sfo{df klxn] u]6j] aGb ul/G5 . olb u]6j]sf] nf]sn 
Pl/of g]6js{ (LAN) kf]6{df klxn] g} Oy/g]6 s]an Knu ul/Psf] 5 eg] s]an 
cgKnu ug{'k5{ / /fp6/sf] WAN kf]6{df Knu ug{'k5{ . To;kl5 u]6j]nfO{ km]l/ 
vf]Ng'k5{ / o;nfO{ a'6 (boot) ug{sf nflu s]xL ldg]6 kv{g'k5{ . ca /fp6/sf] 
kfj/ ;KnfO{ Knu Og ug{'k5{ / o;nfO{ vf]nL km]l/ s]xL ldg]6 kv{g'k5{ . 
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5.	 ofk jf j]a 8\of;af]8{ k|of]u ug]{ M /fp6/ ;]6ck ug]{ ;a}eGbf ;lhnf] tl/sf eg]sf] 
df]afOn ofk jf sDKo'6/ k|of]u ug{' xf] . olb ToxfF s'g} ofk 5}g jf /fp6/sf] j]a 
cfwfl/t 8\of;af]8{ k|of]u ug]{ xf] eg] /fp6/nfO{ Oy/g]6 s]andfkm{t sDKo'6/df 
h8fg ug{'k5{ . 

6.	 /fp6/df k|of]ustf{sf] gfd / kf;j8{ l;h{gf slGkmu/ ug]{ M /fp6/df k|of]ustf{sf] 
gfd (admin name) / kf;j8{ (password) k|of]u u/]/ nu Og (log in) ug{'k5{ . 
;fdfGotof of] hfgsf/L /fp6/d} 5flkPsf] x'G5 jf k|of]ust{fn] k'l:tsf (booklet) 
df x]/]/ klg ug{ ;S5g\ . 

7.	 /fp6/sf] kmd{j]o/ ck8]6 M /fp6/nfO{ ;~rfng ug{] kmd{j]o/nfO{ cBfjlws 
(update) cfjZos x'g ;S5 . o;nfO{ ;s];Dd rfF8f] ck8]6 ug{'k5{ . s]xL 
/fp6/n] :jrflnt ¿kdf gofF kmd{j]o/ 8fpgnf]8 ug{ ;S5g\ t/ w]/}n] ub{}gg\ . 

8.	 gofF kf;j8{ l;h{gf M /fp6/ h8fg ;DkGg eP;Fu} xfdLn] k|of]ust{fsf] gfd / 
kf;j8{ kl/jt{g ug{'k5{ .

9.	 ;'/Iff ;]6 ck M w]/} /fp6/ lgdf{tfn] g]6js{ / k|of]ustf{sf] uf]kgLotf ;'/lIft ug{ 
;'/Iff sfo{Ifdtf k|bfg u5{ . o;sf nflu j]a 8\of;af]8{df nuOg ug'k5{{ / yk 
;'/Iff ;'ljwf k|fKt ug{ ;lsG5 . h:t}M kmfo/jfn, j]a lkmN6l/ª / kx'Fr lgoGq0faf6 
hf]ufpg klg ;'/Iff ;]6ck ug'{k5{ . 

	 jfOkmfO{ (Wi–Fi)

Ps k|sf/sf] tf//lxt g]6jls{ª -wireless 
networking_ k|0ffnLnfO{ jfOkmfO{ elgG5 . 
jfOkmfO{ …jfO/n]; lkm8]n]6LÚ -wireless fidelity_ 
sf] 5f]6f] ¿k xf] . jfOkmfOdf /]l8of] t/ª\u -radio 
wave_ sf dfWodaf6 pks/0flar ;Dks{ 
:yflkt ePsf] x'G5 . o;sf] k|of]un] jfOkmfO{ 
;'ljwf ePsf pks/0fnfO{ OG6/g]6;Fu h8fg u/L 
;"rgf, l8lh6n sfuhft, kmf]6f], lel8of] cflb 
cfbfgk|bfg ug{ ;lsG5 . WiFi Ps nf]slk|o 
jfo/n]; g]6jls{ª k|ljlw xf] . WiFi sf] cfljisf/ NCR Corporation n] g]b/NofG8df 

jfOkmfO
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;g\ 1991 df u/]sf] lyof] . of] k|ljlw k|of]u u/]/ xfdL b'O{ jf a9L oGqx¿lar ;"rgf jf 
8f6f cfbfgk|bfg ug{ ;S5f}F . 

WiFi sDKo'l6ª pks/0f h:t} sDKo'6/ Nofk6ksf nflu ljsf; ul/Psf] xf] t/ cfhef]ln 
df]afOn, 6]lnlehg / l8lh6n Sofd]/f h:tf On]S6«f]lgs pks/0fdf klg o;sf] Jofks 
¿kdf k|of]u eO/x]sf] 5 . 

WiFi nfO{ ;fdfGotof jfo/n]; :yfgLo If]q g]6js{ (Local Area Network, LAN)  
elgG5 . jfOkmfO{ k|ljlwn] :yfgLo If]q g]6js{nfO{ tf/lagf sfd ug{ cg'dlt lbG5 . of] 
3/fo;L / Jofkfl/s k|of]hgsf nflu lbgfg'lbg nf]slk|o aGb} uPsf] 5 . WiFi l;Ugn 
k|;f/0fsf nflu ToxfF tLg dfWod x'G5g\, h'g lgDgfg';f/ 5g\ M

1.	 a]; :6];g g]6js{ jf Oy/g]6 h8fg M of] d'Vo xf]:6 g]6js{ xf] hxfFaf6 g]6js{nfO{ 
/fp6/df h8fg ul/G5 . o;n] g]6js{ l;UgnnfO{ xfd|f] 3/;Dd k'¥ofpg dbt u5{ .

2.	 kx'Fr laGb' jf /fp6/ M of] tf/o'St g]6js{ / jfo/n]; g]6js{larsf] k'n xf] . o;n] 
jfo8{ Oy/g]6 h8fg :jLsf/ u5{ / tf/ h8fgnfO{ jfo/n]; h8fgdf ¿kfGt/0f 
u5{ . o;sf ;fy} l;UgnnfO{ /]l8of] t/ª\usf ¿kdf jl/kl/ km}nfpF5 .

3.	 oGqx¿ M xfdLn] k|of]u ug]{ df]afOn, sDKo'6/ cflb oGq x'g\ h;sf ;xfotfn] xfdL 
tf//lxt (wireless) OG6/g]6 k|of]u u5f}{F . 

	 ;]66k aS; (Set -Top Box)

	 l8lh6n l;Ugn k|fKt ug]{, l8sf]8 ug]{ / 
6]lnlehg RofgnnfO{ l8:Kn] ug]{ oGqnfO{ 
;]66k aS; (Set-Top Box, STB)  
elgG5 . ;]66k aS; Ps xf8{j]o/ 
pks/0f xf] . ;]66k aS;df k|fKt l;Ugn 
6]lnlehg l;Ugn jf OG6/g]6 8f6f l;Ugn 
x'g ;S5 . l;Ugn s]antf/, clK6sn 
kmfOj/ jf 6]lnkmf]g h8fgdfkm{t k|fKt ug{ 
;lsG5 . ;]66k aS;n] k|of]ustf{nfO{ OG6/g]6dfkm{t\ ;]jf k|bfosaf6 k|fKt ljleGg 
sfo{j|mdnfO{ x]g{ cg'dlt k|bfg u5{ . ;]6ck aS;n] 6]lnlehg l;UgnnfO{ cl8of] 
leh'cn ;fdu|Ldf ¿kfGt/0f u5{ h;nfO{ df]lg6/df l8:Kn] ug{, lvRg / /]s8{ ug{ 

;]66k aS;
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klg ;lsG5 . ljutdf ;]66k aS; d'Votof s]an / :of6]nfO6 6]lnlehgsf nflu 
dfq k|of]u ul/GYof] . cfhef]ln ljleGg OG6/g]6 sDkgLx¿n] k|bfg ug]{ ;]6ck 
aS;df OG6/g]6sf] ;'ljwf;d]t pknAw x'G5 .

	 ;r{ OlGhg, j]a;fO{6, cfO{=P;=kL= sf] kl/ro (Introduction of 
search engine, website and ISP)

	 ;r{ OlGhg (Search engine)

jN8{ jfO8 j]a (World Wide Web, www) dfkm{t ;"rgf vf]hL ug]{ Pp6f ;~rf/ 
k|f]u|fd (communicating program) nfO{ ;r{ OlGhg elgG5 . ;r{ OlGhg -search 
engine_ OG6/g]6df /flvPsf hfgsf/Laf6 k|of]ustf{nfO{ cfjZos ljj/0f pknAw 
u/fpg] ;k\m6j]o/ k|0ffnL xf] . s'g} klg ljifodf hfgsf/L k|fKt ug{ pSt ljifo;Fu ;DalGwt 
j]a;fO6sf] 7]ufgf (website address) kfpg ;r{ OlGhgsf] k|of]u ug{ ;lsG5 . ;r{ 
OlGhgsf ;xfotfn] ul/g] kl/:s[t vf]hn] cfjZos ljifoj:t';Fu ;DalGwt ;fdu|L dfq 
k|bz{g x'g] ePsfn] sd ;dodf nlIft vf]h ;Dej x'G5 . o;/L vf]hL ubf{ cflwsfl/s 
/ slk/fO6 nfUg]÷gnfUg] ;fdu|L 5'6\ofpg ;xh x'G5 . o;df cfk"mn] k|fKt ug{ vf]h]sf 
ljifo;Fu ;DalGwt j]j;fO6sf] 7]ufgf yfxf geP tfklg s'g} zAb dfq 6fOk u/]/ vf]hL 
ug{ ;lsG5 . cfhef]ln k|of]u ul/g] ;r{ OlGhgdWo] w]/}n] k|of]u ug]{ ;r{ OlGhg u'un 
(Google) xf] . u''un ;r{ OlGhgsf] cTolws k|of]un] ubf{ s'g} gofF s'/f jf ljifoj:t' 
vf]hL ug'{nfO{ ;fdfGotof …u'un ug]{Ú ;d]t eGg] ul/G5 . u'un (Google) n] ;r{ OlGhgsf 
;fy;fy} Od]n ug]{, Pp6f efiffaf6 csf]{ efiffdf cg'jfb ug]{ Google translator  h:tf 
ljleGg ;]jf k|bfg u/]sf] 5 . 

OG6/g]6df xfdLnfO{ cfjZos kg]{ ljleGg ;fdu|L ljleGg j]a;fO6df k|sflzt ePsf] 
x'G5 . tL j]a;fO6sf] gfd xfdLnfO{ yfxf gx'g ;S5 . o:tf] cj:yfdf ;r{ OlGhgsf 
dbtaf6 d'Vo zAb (key word) sf] k|of]u u/L xfdLnfO{ cfjZos kg]{ j]a;fO6af/] 
hfgsf/L k|fKt ug{ ;lsG5 . ;r{ OlGhg Pp6f ljz]if k|sf/sf] ;ˆ6j]o/ xf] h'g j]a;fO6sf 
¿kdf k|of]u ul/G5 . ;r{ OlGhgn] OG6/g]6df pknAw cyfxf ;"rgfdWo]af6 cfk"mnfO{ 
cfjZos ;"rgf k|fKt ug{ ;xof]u u5{ . s]xL k|d'v ;r{ OlGhg o;k|sf/ 5g\  M
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1.	 Google sf nflu (www.google.com)

2.	 Yahoo sf nflu (www.yahoo.com)

3.	 Bing sf nflu (www.bing.com)

4.	 Ask sf nflu (www.ask.com)

5.	 AltaVista sf nflu (www.alvista.com) cflb 

	 j]a;fO6 (Website)

j]a;fO6 ljleGg j]a k]h ;ª\sng ul/Psf] Pp6f 
s]G›Lo :yfg xf] hxfF To; ;+:yf;Fu ;DalGwt 
ljleGg hfgsf/L /flvPsf] x'G5 . s'g} klg ;/sf/L 
jf u}/;/sf/L ;+:yf jf Joj;foL, JolStn] OG6/
g]6df j]a;fO6 agfpg ;S5g\ . cfhef]ln OG6/
g]6df y'k|} j]a;fO6 5g\ hxfF ljleGg ;ª\3;:yfn] 
cfˆgf] hfgsf/L /fv]sf x'G5g\ . j]a;fO6 www 
af6 ;'? ePsf x'G5g\ . www sf] k"/f ¿k 
world wide web xf] . s'g} Ps ;+:yfsf] j]a;fO6 ljZjsf c¿ s'g} klg j]a;fO6;Fu 
ldNb}g . t;y{ k|To]s ;+:yfsf] j]a;fO6sf] lglZrt 7]ufgf x'G5 . o;nfO{ Web address 
jf Universal Resource Locator (URL) elgG5 . pbfx/0fsf nflu www.moecdc.
gov.np Pp6f j]a;fO6 xf], o;df kf7\oj|md ljsf; s]Gb|;Fu ;DalGwt ljleGg hfgsf/L 
/flvPsf] 5  . s'g} klg j]a;fO6df hfgsf nflu df]afOn jf sDKo'6/df a|fph/ rflxG5 . 
h:t}M u'un j|mf]d, dfOj|mf];ˆ6 Ph, ;kmf/L, df]lhnf kmfo/kmS; cflb a|fph/x¿ 5g\ .

j]a;fO6sf efu

j]a;fO6 eg]sf] j]a;e{/df xf]:6 ul/Psf j]ak]hsf] ;ª\u|x xf] . o;df lgDglnlvt efu 
/x]sf x'G5g\ M

1.	 j]axf]l:6ª M j]axf]l:6ª eg]sf] j]a;fO6 cjl:yt /x]sf] :yfg xf] . j]ak]h j]a;e{/df 
xf]:6 ul/Psf] x'G5 . j]a;e{/ k|of]ustf{sf] sDKo'6/df k7fOPsf kmfOnsf] ;]6 xf] 
h;n] j]a;fO6sf] 7]ufgf lglb{i6 u5{g\ .

2.	 7]ufgf M j]a;fO6sf] 7]ufgfnfO{ j]a;fO6sf] URL klg elgG5 . ha k|of]ustf{n] 

ljleGg k|sf/sf ;r{ OlGhgx¿
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j]a;fO6 vf]Ng rfxG5 ta pgLx¿n] j]a a|fph/df j]a;fO6sf] 7]ufgf jf URL 
/fVg'k5{ / vf]hL ul/Psf] j]a;fO6 j]a;e{/åf/f 8]lne/ x'G5 .

3.	 u[xk[i7M u[xk[i7 j]ak]hsf] klxnf] / dxŒjk"0f{ efu xf] . of] k|of]ustf{n] j]a;fO6 
e|d0f ubf{ ;j{k|yd b]vf k5{ . j]j;fO6sf] u[xk[i7n] j]j;fO6sf] ¿k lgwf{/0f u5{ / 
k|of]ustf{nfO{ j]a;fO6sf afFsL k[i7df hfg] ljleGg lnª\s k|bfg u5{ .

4.	 l8lh6n ;fdu|L M j]a;fO6df ;dfj]z k|To]s j]a k[i7df ljleGg k|sf/sf l8lh6n 
;fdu|L /flvPsf] x'G5 . j]ak]hdf /flvPsf] /fd|f] ;fdu|Ln] j]a;fO6nfO{ cem 
k|efjsf/L / cfsif{s agfpF5 .

5.	 g]leu];g 9fFrfM j]a;fO6sf] g]leu];g ;+/rgf k[i7sf] j|md xf] . of] j]a;fO6 s'g 
s'/f;Fu lnª\s 5 eGg] tYosf] ;ª\sng klg xf] .

	 OG6/g]6 ;]jf k|bfos (Internet Service Provider - ISP)

OG6/g]6 ;]jf k|bfos eGgfn] JolStut / Jofj;flos u|fxsnfO{ OG6/g]6df kx'Fr k|bfg 
ug]{ sDkgLnfO{ hgfpF5 . logLx¿n] u|fxsnfO{ j]a ;r{ ug{, cgnfOg lsgd]n ug{, 
Joj;fo ;~rfng ug{sf ;fy;fy} kl/jf/ / ;fyL;Fu l8lh6nsf] dfWodaf6 hf]8\g 
;Dej agfpF5 . ISP n] Od]n ;]jf, 8f]d]g  btf{, j]a xf]l:6ª / a|fph/ Kofs]h;lxt 
cGo ;]jf klg k|bfg ug{ ;S5g\ . of] ;]jf k|of]u ug{ u|fxsn] ISP ;+:yfnfO{ cfˆgf] 
Kofs]hcg';f/ lglZrt /sd ltg{'k5{ . of] /sd u|fxsn] k|of]u ug]{ 8f6fsf] dfqf jf vl/b 
ug{ rfx]sf] 8f6f of]hgfcg';f/ klg km/s km/s x'G5 . 

ISP
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OG6/g]6 ;]jf k|bfosnfO{ OG6/g]6 kx'Fr k|bfos jf cgnfOg ;]jf k|bfossf ¿kdf klg 
lrlgG5 . ISP nfO{ ;"rgf ;]jf k|bfos, e08f/0f ;]jf k|bfos, OG6/g]6 g]6js{ ;]jf k|bfos 
(INSP) jf tL ;a}sf] ld>0f dflgG5 . ;'?cftL r/0fdf OG6/g]6 ;]jf s]xL ;/sf/L Ph]G;L / 
ljlzi6 ljZjljBfnosf s]xL ljefudf dfq ;Lldt lyof] . ;g\ 1980 sf] bzssf] cGTolt/ 
jN8{jfO8 j]adfkm{t ;j{;fwf/0fnfO{ ;d]t OG6/g]6sf] kx'Fr k|bfg ug{ k|ljlwsf] ljsf; 
ul/Psf] lyof] . 6]lng]6 ljZjsf] klxnf] OG6/g]6 ;]jf k|bfos (ISP) xf]] / o;n] ;g\ 1974 df 
cfˆgf] ;]jf ;'?cft u/]sf] lyof] . g]kfnsf ;Gbe{df eg] ;g\ 1994 df Mercantile sDkgLn] 
;j{k|yd OG6/g]6 ;]jfsf] ;'?cft u/]sf] lyof] . 

ISP sf ljz]iftf

1.	 ISP n] b|'t ultsf] OG6/g]6 ;]jf k|bfg u5{ .

2.	 w]/} h;f] ISP n] cfˆgf k|of]ustf{nfO{ Od]n 7]ufgf k|bfg u5{g\ .

3.	 w]/} h;f] ISP n] cfˆgf pkef]StfnfO{ lkml;ª dfnj]o/ h:tf ;d:of lj?4 ;'ljwf 
k|bfg u5{g\ .

4.	 s]xL ISP n] j]a xf]l:6ª ;]jf klg k|bfg u5{g\ .

;f];n g]6jls{ª ;fO{6 

cfhsf] ;+;f/ ;~rf/sf] o'u xf] . To;}n] Pp6f egfO Psbd} k|Voft 5 : ;~rf/ 5 t ;+;f/ 
5 . ;f];n g]6jls{ª ;fO6nfO{ ;fdflhs ;~hfn jf ;f];n ldl8ofsf gfdn] klg lrlgG5 . 
;d'bfodf cfwfl/t cGt/lj|mof, ;fdu|L ;fem]bf/L / ;xof]usf nflu ;dlk{t cgnfOg ;~rf/ 
Rofgnsf] ;fd"lxs ¿k ;f];n ldl8of xf] . ;f];n ldl8of k|of]u ubf{ k|of]ustf{sf] cfˆgf] 
bfloTj x'G5 h'g p;n] ;fdflhs ;~hfnsf dof{bf kfng ub}{ k"/f ug{'k5{ . o;sf k|d'v 
pbfx/0fsf ¿kdf km];a's (facebook), d];]Gh/ (messanger), You-Tube, 6\lj6/ 
(twitter), OG:6fu|fd (Instagram), u'un Kn;, l6s6s Anu cflb x'g\ . g]kfndf km];a's, 
6\lj6/ k|of]ustf{sf] ;ªVof lbgfg'lbg a9bf] 5 . s'g} klg ;fdflhs ;~hfn k|of]u ubf{ 
To;sf kmfObf / a]kmfObf b'j} x'G5g\ . olb xfdLn] ;fdflhs ;~hfnsf] ;b'kof]u ug{ ;s]df 
o;af6 w]/} kmfObf x'G5g\ eg] b'¿kof]u u/]df ljleGg k|sf/sf a]kmfObf x'G5g\ .



27lj1fg tyf k|ljlw tx –# -sIff ^–*_ efu b'O{

ljleGg k|sf/sf ;f];n g]6jls{ª ;fO6x¿

	 Anusf] kl/ro

Anu j]a nusf] 5f]6f] ;+:s/0f xf] . of] Ps cgnfOg hg{n jf ;"rgfTds j]a;fO6 xf] 
hxfF Ps n]vs jf n]vssf] ;d"xn] JolStut ljifodf cfkm\gf] ljrf/ cfbfg k|bfg 
u5{ . ;'?df Anu Ps JolStut 8fo/Lsf ¿kdf cfP klg jt{dfg ;dodf j]adf 570 
ldlnogeGbf a9L Anu 5g\ .  JolStut k|of]usf nflu dfq geP/ cfly{s, /fhgLts / 
;fdflhs If]qdf klg Anu Jofks aGb} uO/x]sf] 5 . Jofkf/df klg Anu dxŒjk"0f{ dflgG5 . 
Jofkf/df Anusf] d'Vo p2]]Zo pTkflbt ;fdu|LnfO{ u|fxs;Fu hf]8\g' xf] . pTs[i6 Anluªn]  
Joj;fonfO{ c´ ljZj;gLo agfpF5 . w]/} dflg;df c´} klg Anu / j]a;fO6lar s'g} 
leGgtf 5 5}g eGg] rf;f] /x]sf] kfOG5  . AnunfO{ af/Daf/ cBfjlws ug'{k5{ . Anusf] 
t'ngfdf j]a;fO6 l:y/ k|s[ltsf x'G5g\ . OG6/g]6df ;fdu|L n]Vg], kf]:6 ug]{, lnª\s ug]{ 
/ ;f´]bf/L ug]{ k|lj|mofnfO{ ;lhnf] agfpgsf nflu pks/0f;Fu j]ak]h ;';lHht ug]{ 
k|lj|mofnfO{ Anluª (blogging) elgG5 . To:t} Anu rnfpg] / lgoGq0f ug]{ JolStnfO{ 
Anu/ (blogger) elgG5 .

Anu PsfpG6 vf]Ng] tl/sf 

1.	 sDKo'6/ jf df]afOnsf] Chrome browser df uP/ blogger.com ;r{ ug]{

2.	 To;kl5 create on your Blog df lSns ug]{

3.	 Publish your  passion, your way df lSns ug]{, Create your blog leq uO{ 
;'Gb/ Anu l;h{gf ug]{ 
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4.	 Google sign sf nflu email address / kf;j8{ /fVg]  

5.	 cfˆgf] blog’s title sf nflu enter lyRg] / title /fVg] 

6.	 Choose a name for your blog df uO{ blog sf] gfd choose ug]{ 

7.	 To;kl5 choose a URL for your blog df hfg] / next ug]{ . cfk"mn] type u/]sf] 
URL available gePdf change ug{ ;lsG5 .

8.	 URL address kl5 address df uP/ confirm ug]{ or display name confirm 
ug]{ o;sf nflu title lbPs} gfd enter ug]{ 

9.	 To;kl5 finish df lSns ug]{ . cfˆgf] Anu PsfpG6 tof/ x'G5 h;df cfˆgf 
ljrf/ kf]:6 ug{ ;lsG5 .

	 ;dflhs ;~hfnsf cj;/ (Opportunities of Social Networking)

;f];n ldl8ofsf sf/0f ;+;f/el/ ;"rgf / ;~rf/sf] kx'Fr k'u]sf] 5 . ljZJfsf k|foM 
;a} b]z ;f];n ldl8ofdo ePsf 5g\ . ufpF / ;x/ htf;'s} hxfFsf dflg; klg ;f];n 
ldl8ofdf em'lDdPs} 5g\ . olb ;fdflhs ;~hfnsf] ;xL k|of]u ePdf ;~rf/ hut\\df 
of] Ps zlStzfnL dfWod x'g ;S5 . ;f];n ldl8ofsf s]xL kmfObf / a]kmfObfnfO{ tn 
5f]6s/Ldf j0f{g ul/Psf] 5 M

	 ;f];n ldl8ofsf kmfObf (Advantages of social media)

-s_ ;zSt dfWod (Strong medium)

;f];n ldl8ofdf cfˆgf] JolStut lk/, Joyf / v';L ;f6\g] ynf] dfq x}g, af}l4s ax; 
ug]{ rf}tf/L;d]t ePsf] 5 . kl5Nnf] ;do t r'gfjL SofDk]g / Ph]G8f ;]l6ªsf] ;zSt 
dfWodsf ¿kdf klg ;f];n ldl8of b]vf k/]sf] 5 . To;}n] cfhef]ln ;fdflhs ;~hfn 
JolStut cleJolSt /fVg] Ps ;zSt dfWod ag]sf] 5 . 

-v_ a|fG8 ljsf; (Brand development)

;f];n ldl8of (social media) sf] k|of]uåf/f k|of]ustf{n] s'g} klg Joj;fosf af/]df 
JolStut ¿kdf ;"rgf k|fKt ug{ ;S5g\ . o;n] ubf{ Joj;foLnfO{ Joj;flos ;kmntf 
k|fKt ug{ ;xof]u k'U5 . ljleGg Joj;fodf cfa4 JolStn] ;f];n ldl8ofdfkm{t lj1fkg 
ug]{ u/]sf] ;d]t kfOG5 .
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-u_ u|fxs cGt/lj|mof (Customer interaction)

Joj;fodf ljleGg u|fxsn] u/]sf] ;sf/fTds k|ltlj|mof cGo u|fxssf nflu k|]/0ffbfoL 
x'g ;S5g\ eg] To:t} gsf/fTds k|ltlj|mofn] Joj;fodf cfˆgf sdhf]/L cf}FNofpFb} ;'wf/ 
ug{ dfu{ lgb]{zg ug{ ;S5 .

	 ;f];n ldl8ofsf a]kmfObf ( Disadvantages of social media)

x/]s k|ljlw j/bfg dfq x'Fb}g, clezfk klg x'G5 . ;f];n ldl8ofsf ;Gbe{df klg of] 
egfO nfu' x'G5 . kl5Nnf] ;do ;f];n ldl8ofsf y'k|} b'ik|efj klg phfu/ x'g yfn]sf 
5g\ . o;sf] nf]lk|otfsf ;fy;fy} o;af6 y'k|} vt/f jf hf]lvd l;h{gf ePsf kfOG5g\ 
h'g lgDgfg';f/ 5g\ M

-s_ :jf:Yodf ;d:of

;f];n ldl8of cTolws k|of]u ug]{ dflg; dfgl;s /f]usf] l;sf/ aGg] vt/f x'G5 . 
pgLx¿df k|foM l8k|];g / lgb|f gnfUg] h:tf ;d:of b]lvg] u/]sf] 5 . df]afOn jf sDKo'6/sf] 
l:j|mgaf6 lgl:sg] lgnf] k|sfzn] xfd|f] z/L/sf] …a8L SnsÚ nfO{ lgoGq0f ug]{ xdf]{g 
d]nf6f]lggsf] pTkfbg /f]S5 . d]nf6f]lggn] xfdLnfO{ lgb|f nfu]sf] dx;'; u/fpg] sfo{ u5{ .  
o;sf] pTkfbg /f]lsFbf ca]/;Dd hfuf /xG5f}F . /fd|/L glgbfpFbf :jf:Yodf w]/} lsl;dsf 
;d:of pTkGg x'G5g\ .

-v_ gSsnL vftfx¿ (Fake accounts)

s'g} klg gfd rn]sf] JolStsf gfdaf6 gSsnL vftf agfP/ w]/}eGbf w]/} JolStnfO{ 
friend request k7fpg] / o;sf] cglws[t kmfObf lng] sfo{ ug]{ u/]sf] kfOG5 . ;fdflhs 
;~hfnsf] k|of]u u/L sltkon] :kfd (spam) / dfnj]o/ (malware) km}nfpg] sfo{sf 
nflu km];a's (Facebook) / 6\lj6/ (Twitter) sf] k|of]u u5{g\ .

-u_ uf]Ko ;"rgf r'xfj6 (Confidential information leak)

o;df ljz]if u/L s'g} klg sDkgLsf sd{rf/Ln] 6]lSgsn hfgsf/L ;fj{hlgs ug{sf 
nflu cgf}krfl/s ¿kdf ;f];n ldl8ofsf] k|of]u ub{5g\ h;n] ubf{ sDkgLsf uf]Ko ;"rgf 
aflxl/g k'U5g\ . o;}u/L JolStut uf]Ko hfgsf/Lsf] r'xfj6 jf rf]/L klg x'g] u/]sf 5g\ .
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-3_ nlIft lkml;ª cfj|md0f (Targeted phishing attack)

nlIft lkml;ª cfj|md0f eg]sf] k};f jf uf]kgLo hfgsf/L rf]/L ug{ k|of]u ul/G5 . ;fOj/ 
oftgf Cyber bullying o;sf] Ps pbfx/0f xf] .

	 ;fOa/ ck/fw, sDKo'6/ cfrf/;+lxtf, ;fOa/ sfg'g / OG6/g]6 
;'/Iffsf] ;fdfGo kl/ro (General introduction of cyber 
crime, computer code of conduct, cyber law and internet 
security)

 ljleGg k|sf/sf ;fOa/ ck/fw;Fu ;DalGwt ultljlw

	 ;fOa/ ck/fw (Cyber crime)

On]S6«f]lgs dfWodaf6 s;}sf] k|lti7fdf xflg k'¥ofpg], zf/Ll/s jf dfgl;s cf3ft 
lgDTofpg] JolSt jf ;d"x lj?4 x'g] s'g} klg ck/fwnfO{ ;fOa/ ck/fw elgG5 . ;fOa/ 
ck/fwnfO{ sDKo'6/ ck/fw klg elgG5 . o;df sDKo'6/sf] k|of]unfO{ u}/sfg'gL p2]Zosf 
nflu k|of]u ul/G5 . h:t}M af}l4s ;DklQsf] rf]/L ug]{, klxrfg rf]/L ug]{, uf]kgLotfsf] 
pNnª\3g ug]{ cflb sfo{ ;fOa/ ck/fwcGtu{t k5{g\ . ;fOa/ ck/fwdf ljz]if u/L  
OG6/g]6dfkm{t a}ª\s tyf ljQLo ;+:yfx¿, ;/sf/L j]a;fO6 jf k|ltli7t JolStnfO{ 
lg;fgf agfOPsf] x'G5 . ;fOa/ ck/fwnfO{ uDeL/ ck/fw dflgG5 . w]/} h;f] ;fOa/ 
ck/fw eg]sf] JolSt, ;+:yfg jf ;/sf/L ;"rgfdfly ePsf] cfj|md0f xf] . 
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;fOa/ ck/fwsf] ;fdfGo ¿k

1.	 klxrfg rf]/L M ljQLo ;]jfdfly cglws[t kx'Fr k|fKt ug{ jf ljQLo ;DklQ cfkm}F 
rf]/L ug{ JolStut hfgsf/Lsf] b'¿kof]u ug'{ g} klxrfg rf]/L xf] .

2.	 ;fOa/ cftª\sjfb M ;fOa/ cftª\sjfb eg]sf] s'g} JolSt, JolStsf] ;d"x jf 
;/sf/ lj?4 s'g} klg k|sf/sf] uDeL/ xflg jf hah{:tL rGbf p7fpg] p2]Zon] 
ul/g] ;fOa/ ck/fw xf] . 

3.	 ;fOa/ oftgf M ;fOa/ a'lnª eg]sf] ;fdflhs ;~hfn h:tf On]S6«f]lgs dfWod 
jf df]8x¿ k|of]u u/]/ s;}nfO{ wDSofpg], 8/ b]vfpg], pTkL8g ug]{, dfgxflg ug]{ jf 
cGo s'g} k|sf/sf] dfgl;s oftgf lbg] sfo{ xf] .

4.	 x\oflsª M cg}lts dfWodaf6 j]a;fO6 jf sDKo'6/ g]6js{ aGb ug]{ jf b'?kof]u ug]{ 
sfo{nfO{{ x\oflsª elgG5 . 

5.	 dfgxflg M k|To]s JolStnfO{ OG6/g]6 Kn]6kmd{df af]Ng] clwsf/ 5 . olb s;}sf]] 
egfOn] s'g} klg JolSt jf ;+:yfsf] k|lti7fnfO{ xflg k'¥ofpF5 eg] To;nfO{ 
dfgxflgsf ¿kdf lnOG5 / of] klg Ps k|sf/sf] ;fOa/ ck/fw 7xl/G5 .

oL dfly pNn]v ul/Psf nufot j]adf k|;f/ ul/g] cZnLntf / j|m'/tf, pTkL8g / kL8f, 
3[0ff km}nfpg] / cftª\sjfbnfO{ pS;fpg]Ù cZnLn afn ;fdu|L ljt/0f ug]{, gfaflnunfO{ 
of}gk|lt cfslif{t ug]{ cflb sfo{ klg ;fOa/ ck/fw g} x'g\ .

	 sDKo'6/ cfrf/;+lxtf (Computer code of conduct)

sDKo'6/ cfrf/;+lxtf eGgfn] sDKo'6/ k|ljlwsf] k|of]u ubf{ k|ljlw;DaGwL gLlt lgodsf] 
kfngf ug{'nfO{ sDKo'6/ cfrf/;+lxtf elgG5 . o;af6 k|of]ustf{nfO{ wf]sf x'g], v/fa 
sfddf km:g nufpg] h:tf lgod sfg'g ljk/Lt sfo{ ug{ jlh{t u5{ . Information 
and Communication Technology (ICT) k|of]u ubf{ k|of]ustf{, k|f]u|fd/, ck/]6/ 
jf cGo hf];'s}n] sDKo'6/ cfrf/;+lxtsf] kfngf ug'{k5{ . o;df r's]sf] v08df y/L 
y/Lsf JolStut, :YffgLo jf ;+:yfut jf /fli6«o jf cGt/f{li6«o :t/sf] eoª\s/ b'3{6gf 
klg x'g ;S5 . Psn] csf{nfO{ b'Mv lbg] lgotn] sDKo'6/, :df6{ df]afOn kmf]g, 6\ofan]6 
cflbsf] k|of]u u/L ;"rgf, ;ˆ6j]o/, data file jf s'g} klg JolStut jf ;fd"lxs /]s8{ 
rf]/L ug{' lauf/L lbg] jf sDKo'6/ efO/;sf] k|of]u u/L cg}lts sfo{ ug]{ ug{'x'Fb}g . sDKo'6/ 
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cfrf/;+lxtfsf] kfngf ug'{ xfdL ;a}sf] bfloTj xf] . sDKo'6/sf] k|of]u ubf{ ckgfpg'kg]{ 
s]xL cfrf/;+lxtfnfO{ a'Fbfut ¿kdf tn k|:t't ul/Psf] 5 M

-s_	 cg'dltlagf c¿ s;}sf] JolStut kmfOn jf /]s8{ gvf]Hg', gx]g'{, glaufg'{, gx6fpg', 
skL gug'{, k|of]u gug'{ / c¿ s;}sf] sDKo'6/ kf;j8{ rf]g]{ h:tf sfo{ ug'{x'Fb}g .

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

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

-3_	 em'6f Joxf]/fsf ;"rgf lbg'x'Fb}g

-ª_	 ljB'tLo :j¿kdf u}/sfg'gL s'/f k|sfzg ug'{x'Fb}g

-r_	 s'g} klg If]q jf ;ª3\ ;:+yfdf /xs]f JolStut jf ;fdl"xs /]s8{ lagfcg'dlt 
kl/dfh{g ug'{x'Fb}g cflb .

	 ;fOa/ sfg'gsf] cjwf/0ff (Concept of cyber law)

;fOa/ sfg'g eg]sf] OG6/g]6, k|fljlws / On]S6«f]lgs tŒj sDKo'6/, ;ˆ6j]o/, xf8{j]o/ / 
;"rgf k|0ffnL;Fu ;DalGwt sfg'gsf] If]q xf] . o;nfO{ OG6/g]6 sfg'g klg elgG5 . ;fOa/ 
sfg'gn] ;"rgfsf] kx'Fr, uf]kgLotf, ;~rf/, af}l4s ;DklQ (intelectual property) Pjd\ 
OG6/g]6, j]a;fO6, Od]n, sDKo'6/, ;]nkmf]g, ;ˆ6j]o/ / xf8{j]o/sf] k|of]u;Fu ;DalGwt 
jfs\ :jtGqtfsf] ;'/Iff u/]/ ;fOa/ cfk/flws ultljlwaf6 7'nf] dfqfdf x'g] IfltnfO{ 
/f]Sg] jf sd ug]{ u5{ . ;fOa/ sfg'gn] OG6/g]6 k|of]u ug]{ JolStnfO{ sfg'gL ;'/Iff k|bfg 
u5{ . OG6/g]6 k|of]u ug]{ hf] sf]xLsf nflu ;fOa/ sfg'g a'‰g' cToGt} dxŒjk"0f{ 5 .  
;/n efiffdf eGg'kbf{, ;fOa/ sfg'g eg]sf] sDKo'6/ b'?k|of]u hf/L x'g] lj?4 n8\g] 
sfg'gL Joj:yf xf] . o;df ;fOa/ ck/fwLnfO{ bl08t ug]{ s8f k|fjwfg x'G5 . ;fOa/ 
sfg'gn]] l8lh6n x:tfIf/ / On]S6«f]lgs sfuhftnfO{ sfg'gL clwsf/ lbG5 h'g To;kl5 
On]S6«f]lgs a}ª\lsª, lsgd]n / jfl0fHodf k|of]u ul/G5 . o;n] sDKo'6/ ck/fwl;t 
;DalGwt Gofo k|0ffnLsf] lgdf{0fsf nflu lgod l;h{gf u5{ . slxn]sfxLF ;fOa/ sfg'gnfO{ 
…On]S6«f]lgs n]gb]g P]gÚ sf ¿kdf klg lnOG5 .

g]kfnsf] klxnf] ;fOa/ sfg'g sDKo'6/ 7uL / b'?kof]u P]g lyof], h'g ;g\ 1986 df nfu' 
ul/Psf] lyof] . lj=;+= 2061 ;fn ebf} 30 ut] sDKo'6/ ck/fw / lx+;f Go"gLs/0f ug{ 
;fOa/ sfg'g agfOPsf] lyof] . ;g\ 2004 df, g]kfnn] ax'k|ltli7t On]S6«f]lgs sf/f]af/ 
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/ l8lh6n x:tfIf/ P]g cWofb]z kfl/t u¥of] h;nfO{ g]kfnsf] ;fOa/ sfg'g dflgG5 . 
g]kfn ;/sf/n] On]S6«f]lgs n]gb]g P]g 2063 / On]S6«f]lgs sf/f]af/ lgodg 2064 klg 
kfl/t u/]sf] 5 . ;fOa/ sfg'gsf k|d'v If]qdf x\oflsª h:tf sDKo'6/ ck/fw, l8lh6n 
x:tfIf/, OG6/g]6 ckm lyª\U; (Internet Of Things, IOT) / klxrfg rf]/L cflb ;DaGwL 
sfg'g k5{g\ .

	 g]kfndf ;fOa/ sfg'g (Cyber act in Nepal)

g]kfndf On]S6«f]lgs n]gb]g P]g nfu' x'g'cl3 b]zsf] kmf}hbf/L ;+lxtfcGtu{t ;fOa/ 
ck/fwnfO{ sf/afxL ul/GYof] . ;fOa/ ck/fwsf 36gf a9\b} uPkl5 5'6\6} sfg'g agfpg' 
cfjZos ePsf] 5 . On]S6«f]lgs n]gb]g P]gsf] cWofo gf}  ;fOa/ ck/fwsf ljleGg 
s;'/;Fu ;DalGwt 5, h;sf d'Vo ljz]iftf lgDgfg';f/ 5g\ M

1.	 clVtof/lagf hfgL hfgL s'g} sDKo'6/ k|0ffnL kfO/]l6ª (pirating) jf gi6 u/]df 
tLg jif{;Dd s}b jf b'O{ nfv ?lkofF hl/jfgf jf b'j} ;hfo x'g] 5 .

2.	 clVtof/lagf s'g} klg sDKo'6/ k|0ffnLdf kx'Fr k'¥ofPdf tLg jif{;Dd s}b jf b'O{ 
nfv ?lkofF hl/jfgf jf b'j} ;hfo x'g] 5 .

3.	 sDKo'6/ k|0ffnLaf6 8f6fnfO{ hfgf hfgL xflg k'¥ofPdf tLg jif{;Dd s}b jf b'O{ 
nfv ?lkofF hl/jfgf jf b'j} ;hfo x'g] 5 .

4.	 ljB'tLo dfWodaf6 cj}w ;fdu|L k|sfzg u/]df kfFr jif{ s}b jf Ps nfv ?lkofF 
hl/jfgf jf b'j} ;hfo x'g] Joj:yf 5 .

5.	 sDKo'6/ 7uL u/]df b'O{ jif{ s}b jf Ps nfv ?lkofF hl/jfgf jf b'j} ;hfo x'g] 5 .

dfly plNnlvt P]gsf cnfjf g]kfndf …afn clwsf/ ;DaGwL P]gÚ n] afnaflnsfsf] 
s'g} klg cg}lts tl:a/ lvRg lgif]w u/]sf] 5 . o;sf cltl/St afnaflnsfsf s'g} klg 
tl:a/sf] k|sfzg / ljt/0f ug{ lgif]w u/]sf] 5 . To:t} …k|ltlnlk clwsf/ P]gÚ n] sDKo'6/ 
k|f]u|fd;lxt ljrf/sf] k|ltlnlk clwsf/ ;'/lIft u5{ . o;n] dflg;nfO{ c¿sf df}lns 
sfdsf] k|ltlnlk ug{, kl/dfh{g ug{ / o;nfO{ cfˆg} kmfObfsf nflu k|of]u ug{ lgif]w u5{ . 
…JolStut uf]kgLotf P]gÚ n] JolStsf] JolStut 8f6fsf] ;'/Iff ug{ ;fj{hlgs ;+:yfnfO{ 
lhDd]jf/L lbPsf] 5 . ltgLx¿n] o:tf 8f6f dflnssf] ;xdltlagf s;}nfO{ x:tfGt/0f 
ug{ kfpFb}gg\ . o;cGtu{t ;xdltlagf s;}sf] 8f6f x:tfGt/0f u/L uf]kgLotfsf] pNnª\3g 
ug]{nfO{ tLg jif{ s}b jf lt; xhf/ hl/jfgf jf b'j} ;hfo x'g] Joj:yf P]gn] u/]sf] 5 .
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g]kfnn] ;fOa/ ck/fwsf nflu hf/L u/]sf dfly plNnlvt ;a} sfg'g cem} kof{Kt 
5}gg\ . b]zn] oL sfg'gdf /x]sf sdhf]/LnfO{ ;Daf]wg ug{ / cfˆgf gful/snfO{ ;fOa/ 
ck/fwsf 36gf l/kf]6{ ug{ k|f]T;flxt ug{ cfjZos 5 . ;fOa/ :k];sf cGo If]qdWo] 
O{–sd;{, ;f];n ldl8of / ;fOa/ cftª\sjfbdf klg Jofks sfg'gsf] cfjZostf 5 . 

	 OG6/g]6 ;'/Iff (Internet security)

OG6/g]6 ;'/Iff ;fOa/ ;'/Iff / sDKo'6/ ;'/Iff h:tf km/flsnf] cjwf/0ffsf] Ps ljlzi6 
kIf xf] . of] cgnfOg kx'Fr / OG6/g]6sf] k|of]usf] ljz]if vt/f / sdhf]/Ldf s]lG›t 
/xG5 . OG6/g]6dfkm{t ;~rfng ul/Psf ultljlw / n]gb]gsf] ;'/Iffsf nflu ljleGg 
;'/Iff /0fgLlt ;dfj]z x'G5g\ . oL /0fgLlt k|of]ustf{nfO{ sDKo'6/ k|0ffnL, Od]n 7]ufgf 
jf j]a;fO6df x\ofs ug]{ h:tf vt/fx¿af6 hf]ufpgsf nflu xf] . OG6/g]6df ljleGg 
;ˆ6j]o/sf] k|of]u u/]/ x\ofs/x¿n] JolStut 8f6f h:t} a}ª\s vftf hfgsf/L / j|m]l86 
sf8{ gDa/ rf]g]{;Ddsf sfo{ x'g ;S5g\ .

cfhsf] l8lh6n ;+;f/df xfd|f w]/} b}lgs ultljlw OG6/g]6df e/ k5{g\ . ;~rf/, 
dgf]/~hg, cfly{s / cGo ;DalGwt sfo{sf ljleGg ¿k cgnfOgaf6 k"/f x'G5g\ . w]/} 
8f6f / ;+j]bgzLn hfgsf/L OG6/g]6df lg/Gt/ ;fem]bf/L eO/x]sf] x'G5 . OG6/g]6 k|foM 
lghL / ;'/lIft x'G5 t/ of] hfgsf/L cfbfgk|bfgsf nflu Ps c;'/lIft Rofgn klg x'g 
;S5 . o;df ;fOa/ ck/fwLåf/f ;'/Iffsf] pRr hf]lvd  x'G5 . OG6/g]6 ;'/Iff JolSt / 
Joj;fosf nflu ;dfg k|fyldstfsf] ljifo xf] .

;fdfGotof OG6/g]6 ;'/Iffdf a|fph/ ;'/Iff, j]a kmf/ddfkm{t k|lji6 ul/Psf] 8f6fsf] ;'/Iff 
/ OG6/g]6 k|f]6f]sndfkm{t k7fOPsf] 8f6fsf] ;du| k|df0fLs/0f / ;'/Iff ;dfj]z x'G5 . 
OG6/g]6 ;'/Iff sDKo'6/ ;'/Iffsf] Ps zfvf xf] . o;n] OG6/g]6, a|fph/ ;'/Iff, j]a;fO6 
;'/Iff / g]6js{ ;'/IffnfO{ ;d]6\5 . OG6/g]6 ;'/Iffsf] p2]Zo OG6/g]6df x'g] ljleGg cfj|md0f 
lj?4 aRg] pkfosf] vf]hL ug{' xf] . 

	 OG6/g]6 ;'/Iffsf vt/f (Risks of internet security)

dfnj]o/ (malware)M æof] b'ef{jk"0f{ ;ˆ6j]o/ xf]Æ o;df dfnj]o/ sDKo'6/ efO/;, jd{, 
6«f]hg / :kfOj]o/ h:tf w]/} ¿k x'G5g\ .
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sDKo'6/ jd{ (Computer worm)M sDKo'6/ jd{ eg]sf] Pp6f ;ˆ6j]o/ k|f]u|fd xf] h;n] 
Ps sDKo'6/af6 csf]{ sDKo'6/df k|ltlnlk agfpF5 . oL k|ltlnlk l;h{gf ug{ dfgj 
cGt/lj|mofsf] cfjZos kb}{g . of] l56f] / 7'nf] dfqfdf km}lng ;S5 .

:kfd (Spam)M :kfdn] xfd|f] Od]n OgaS;df grflxg] 7flgPsf ;Gb]znfO{ hgfpF5 . s]xL 
cj:yfdf :kfdn] grflxFbf ;fdfg jf ;]jfsf] lj1fkg ub{5 . oL ;fdfGotof xflgsf/s 
dflgG5g\ . o;sf sf/0fn] :jrfltn ¿kdf s]xL lnª\s ;dfj]z x'G5g\ . h;n] ubf{ 
sDKo'6/df cgfjZos ;ˆ6j]o/ klg install  x'g ;S5g\ .

lkml;ª (Phishing)M lkml;ªdf ;fOa/ ck/fwLn] lghL jf ;+j]bgzLn hfgsf/L dfUg] 
k|of; u/]/ ;d:of l;h{gf u5{g\ . ltgLx¿ a}ª\s jf j]a ;]jfsf ¿kdf k|:t't x'G5g\ . vftf 
hfgsf/L jf kf;j8{x¿ h:tf ljj/0f k|dfl0ft ug{ ljleGg lnª\sdf lSns ug{{ k|nf]eg 
lbG5g\ .

af]6g]6 (Botnet)M af]6g]6 lghL sDKo'6/sf] g]6js{ xf] . o;df v/fa ;ˆ6j]o/af6 
;ª\j|mldt sDKo'6/ Psn k|of]ustf{åf/f lgolGqt x'G5g\ . k|foM o;n] :kfd ;Gb]z k7fpg] 
jf ;]jf c:jLsf/ ug]{ h:tf g/fd|f ultljlwdf ;+nUg x'g k|]l/t u5{ .

	 OG6/g]6 ;'/Iffsf pkfo (Ways of internet security)

OG6/g]6 ;'/Iffdf 8f6fsf] plrt ;'/Iff ug{ ljleGGg pkfosf] cfjZostf k5{ . cfˆgf] 
g]6js{ ;'/lIft /fVg nflu plrt pkfo ckgfpFbf w]/} k|sf/sf OG6/g]6 ;'/Iff /0fgLlt 
ljrf/ ug'{k5{ . OG6/g]6 ;'/Iffsf s]xL pkfo o;k|sf/ 5g\ M

1.	 ;'/lIft a|fph/ rog M k|To]s a|fph/sf] cfˆg} ;'/Iff pkfo 5g\ t/ s]xLdf uDeL/ 
q'l6 x'g ;S5g\ h;n] ;fOa/ ck/fwLnfO{ zf]if0f / cfj|md0f ug{ cg'dlt lbG5 . 
cfˆgf] sDKo'6/ jf g]6js{sf] hf]lvd sd ug{sf nfuL Ps ;'/lIft a|fph/sf] dfq 
k|of]u ug{'k5{ . 

2.	 k|df0fLs/0f M k|df0fLs/0f eg]sf] k|of]ustf{sf] klxrfg ;To, jf:tljs xf] jf 
xf]Og eg]/ klxrfg ug]{]{ k|lj|mof xf] . cfhef]ln w]/} k|df0fLs/0f ljlw pknAw 
5g\ . h:t}M kf;j8{ k|df0fLs/0f h;df kf;j8{ k|of]u ul/G5 . ef}lts k|df0fLs/0f 
h;df :Sofg ug{ ldNg] sf8{ jf :df6{ sf8{ jf l8lh6n k|df0fkq k|of]u ul/G5 . 
afof]d]l6«s k|df0fLs/0f h;df x:tfIf/, lkmª\u/lk|G6, leh'cn klxrfg / cGo w]/} 
pkfo ;dfj]z x'G5g\ .
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3.	 Od]n ;'/Iff M Od]nn] efO/;, jd{, 6«f]hg / cGo cgfjZos sfo{j|mdsf nflu 
cj;/sf] nx/ l;h{gf u5{ . Od]n ;'/Iff /0fgLlt :yfkgf ugf{n] vt/fsf] hf]lvd 
sd ug{ dbt ldN5 . Od]n ;Gb]z lj|mK6f]u|fkmL k|of]u u/]/ klg ;'/lIft ug{ ;lsG5, 
h:t} . Od]ndf x:tfIf/ ug]{, Od]n ;Gb]zsf] d'Vo efu OlGj|mK6 ug]{ / d]n ;e{/larsf] 
;~rf/nfO{ uf]Ko ug]{ cflb 

4.	 kmfo/jfnsf] k|of]u M kmfo/jfnn] g]6js{df cglws[t kx'FrnfO{ c:jLsf/ u/]/ 
oGqx¿nfO{ ;'/Iff ug]{ lkmN6/sf ¿kdf sfd u5{g\ . o;n] s'g} s'/f ;'/lIft jf 
xflgsf/s s] 5 < lglZrt u/L sDKo'6/df ;+j]bgzLn hfgsf/L rf]/L x'gaf6 /f]Sg 
;S5 .

5.	 PlG6efO/; ;ˆ6j]o/sf] k|of]u M PlG6efO/; ;ˆ6j]o/n] efO/; kQf nufpF5 / 
To;nfO{ x6fP/ ;ˆ6j]o/ jf  8f6fnfO{ cfj|md0f x'gaf6 hf]ufpF5 .

6.	 kf;j8{ k|aGwssf] k|of]u M h;n] PlGj|mK;gdfkm{t\ kf;j8{ e08f/0f / Jojl:yt ug{ 
dbt u5{ . h;n] ubf{ OG6/g]6 ;'/Iffdf ;xof]u k'U5 . 

7.	 PG8kf]OG6 ;]So'l/6L ;fO6sf] k|of]u M o;df kmfo/jfnsf] ;fy} PlG6efO/;, 
PlG6:kfOj]o/, h:tf Pk ;dfj]z x'G5g\ . h;n] OG6/g]6 ;'/Iffdf yk dbt k'¥ofpF5 . 

	 /f]af]l6S; / er'{jn jf:tljstfsf] kl/ro (Introduction of 
robotics and virtual reality)

	 /f]af]l6S; (Robotics)

/f]af]l6S; sDKo'6/, lj1fg / OlGhlgol/ªsf] Ps 
cGt/ljifos zfvf xf] . /f]af]l6{S;df /f]af]6sf] 
l8hfOg, lgdf{0f, ;~rfng / k|of]u ;dfj]z x'G5 . 
/f]af]l6S;sf] nIo eg]sf] dflg;nfO{ dbt ug{ ;Sg] 
d]l;g l8hfOg ug{' xf] . /f]af]l6S;n] d]sflgsn 
OlGhlgol/ª, On]lS6«sn OlGhlgol/ª, sDKo'6/ 
OlGhlgol/ªnufot ul0ftsf If]qnfO{ ;d]t 

/f]af]6{
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PsLs[t u5{ . /f]af]l6S;n] dflg;nfO{ ;xof]u ug]{ / dfgj sfo{ gSsn ug{ ;Sg] d]l;g ljsf; 
u5{ . dflg;n] ug{ g;Sg] hf]lvdo'St sfo{df /f]af]6sf] ;xof]u lnP/ sfd ug{ ;lsG5 .  
h:t} M lj:kmf]6s kbfy{ l8:kf]h ug{, cGtl/Ifdf lgb]{zgcg';f/ sfo{ ug{, ;d'b|sf] 
ulx/fOdf ljleGg sfo{ ug{ / ljls/0fsf] lgoGq0f ug{ jf To:tf If]qdf ;'/lIft tj/n] 
sfd ug{ /f]af]6sf] k|of]u x'G5 . 

sDKo'6/ k|f]u|fldªsf sf/0f /f]af]6df :jrflnt ¿kdf sfd ug{ ;Sg] Ifdtfsf] ljsf; 
ul/Psf] x'G5 . sDKo'6/ k|f]u|fldªnfO{ ;/n efiffdf ;ˆ6j]o/ eg]/ a'lemG5 . /f]af]6df 
d'Votof b'O{cf]6f efu ;ˆ6j]o/ / xf8{j]o/ x'G5Gf\ . xf8{j]o/ eg]sf] ef}lts ;+/rgf xf] h'g 
dflg;n] cfk"mn] rfx]sf] h:tf] agfpg klg ;lsG5 / o;nfO{ ef}lts ¿kdf 5'g ;lsG5 . 
s]xL /f]af]6 dflg; h:tf] b]lvg] x'G5g\ eg] s]xL cGo d]l;g h:tf b]lvG5Gf\ . /f]af]6 
h'g sfd ug{ agfOPsf] xf] ;f]xL cfjZostfcg';f/ o:tf /f]af]6df sDKo'6/ k|f]u|fldª 
ul/Psf] x'G5 . /f]af]6n] /f]af]l6s PlKns];gsf ¿kdf sfo{ u5{ . /f]af]l6s k|lj|mof :jrfng 
(Robotic process Automation, RPA) n] dflg;n] sfo{ ug]{ tl/sfsf] cg's/0f u5{ / 
;f]xL cfwf/df a'l¢dtf (intelligence) ePsf d]l;gsf] lgdf{0f klg ug{ ;lsG5 .

/f]af]6sf] k|of]u x'g] If]q / o;n] ug]{ s]xL dxŒjk"0f{ sfo{x¿ o;k|sf/ 5g\ M

1.	 cfunfuL lgoGq0f ug{ 

2.	 sf/vfgfdf dflg;;Fu} sfd ug{ / c6f]df]afOn h:tf ;fwg agfpg 

3.	 jt{dfg ;dodf cgnfOgaf6 c8{/ ul/Psf ;fdfgsf]  8]lne/ ug{ 

4.	 vt/gfs kl/l:ylt h:t} af9L, klx/f], e"sDksf] ;dodf ljrlnt geO{ sfd u/L 
dfgj hLjg arfpg 

5.	 o'4 If]qdf /flvPsf lj:kmf]6s kbfy{ lgl:j|mo kfg{ cflb 
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	 er{'cn jf:tljstf (Virtual Reality - VR)

er{'cn jf:tljstf er{'cn / jf:tljstf ldn]/ ag]sf] xf] . …er{'cnÚ n] s[lqd / 
jf:tljstfn] dflg;n] cg'ej u/]sf] cj:yfnfO{ a'emfpF5 . To;}n] er{'cn l/ofln6L 
zAbn] d"n ¿kdf s[lqd jf:tljstf eGg] a'emfpF5 .

er{'cn l/ofln6L (VR) 
s[lqd jftfj/0f ljsf; ug]{ 
sDKo'6/ k|ljlw xf] . er{'cn 
jf:tljstfdf b[li6, :kz{, 
uGw / >j0fnfO{ gSsn 
u/]/ sDKo'6/nfO{ s[lqd 
;+;f/df k|j]zåf/sf ¿kdf 
;]jf ug{sf nflu l8hfOg 
ul/Psf] x'G5 . sDKo'6/n] 
pTkGg u/]sf] 3D image jf 
jftfj/0f (environment) nfO{ dflg;n] ljz]if On]S6«f]lgs pks/0f h:t}M ljz]if x]nd]6 
jf ;]G;/, r:df / kGhfsf] k|of]u u/]/ ef}lts tl/sfdf cGt/lj|mof (interact) ug{ ;Sg] 
k|ljlw g} virtual reality xf] . 

er{'cn jf:tljstfn] jf:t'snf (architecture), lrlsT;f (medicine), snf (art), 
v]ns'b (sports), dgf]/~hg (entertainment) cflb If]q ;d]6]sf] x'G5 . oL If]qdf er{'cn 
jf:tljstfn] gofF / /f]df~rs hfgsf/L lbg dbt u5{ . To;}n] er'{cn jf:tljstf eg]sf] 
s[lqd jftfj/0f (artificial environment) xf] h;nfO{ sDKo'6/ ;ˆ6j]o/ / xf8{j]o/sf] 
k|of]u u/L l;h{gf ul/Psf] x'G5 . er{'cn jf:tljstfdf dlN6ldl8of k|ljlwsf] k|of]u gu/L 
;Dej 5}g . er'{cn jf:tljstfsf pbfx/0fdf ljleGg virtual reality applications 
x¿ h:t} M /f]af]6 g]leu];g, lgdf{0f, df]8lnª / airplane simulation cflb k5{g\ .

	 er{'cn jf:tljstfsf] k|of]u 

er{'cn l/ofln6L 6]Sgf]nf]hLn] jf:tljs hLjgsf kl/b[Zosf] gSsn u5{ . ;]gf, v]ns'b, 
dfgl;s :jf:Yo / xfd|f] b}lgs hLjgsf ljleGg If]qdf o; k|ljlwsf] k|of]u eO/x]sf 5 . 
ljleGg If]qdf er{'cn l/ofln6L 6]Sgf]nf]hLsf s]xL pkof]lutf lgDgcg';f/ 5g\ M

er{'cn jf:tljstf
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1. ;}Go If]qdf VR

VR nfO{ ;}Go If]qdf w]/} k|of]u 
ul/G5 . ljsl;t b]zsf ;]gfn] 
pgLx¿sf] k|lzIf0fdf er{'cn 
jf:tljstfnfO{ k|of]u ug]{  
u/]sf 5g\ . o'4If]qdf p8fg 
ug{, l;kfxLsf] k|lzIf0fsf 
nflu hf]lvdk"0f{ k|lzIf0f  
kl/b[ZonfO{ ;'/lIft ¿kdf 
gSsn ug{ o;sf] k|of]u 
ePsf] x'G5 . VR k|ljlw kf]:6 6«dfl6s :6«]; l8;c8{/ (PTSD) sf] pkrf/sf nflu klg 
ul/G5 . of] pkrf/nfO{ er{'cn l/ofln6L PS;kf]h/ y]/fkL (VRET) klg elgG5 . h'g 
n8fOaf6 kms]{sf l;kfxLsf nflu ckl/xfo{ dflgG5 .

2. lzIff If]qdf VR

lzIf0f l;sfO lj|mofsnfksf nflu lzIff If]qdf klg VR k|of]u ul/G5 . of] k|ljlwsf] 
k|of]u u/]/ ljBfyL{nfO{ er{'cn lkmN8 l6«kdf klg n}hfg ;lsG5 . h:t}M ;ª\u|xfnodf, 
;f}o{d08nsf] e|d0fdf nfg] / ;do;Fu} km/s km/s o'udf kmls{Psf] s[lqd cg'e'lt u/fpg 
;lsG5 . cfhef]ln l;sfOdf er{'cn sIff lzIf0fsf] k|of]u klg al9/x]sf] 5 .

3. v]ns'b If]qdf VR

er{'cn l/ofln6L k|ljlwnfO{ k|lzIfs / v]nf8Ln] k|efjsf/L ¿kdf k|lzIf0f ug{sf 
nflu k|of]u ug{ ;S5g\ . v]nf8Ln] v]nsf ljz]if kl/b[Zox¿ af/Daf/ x]/]/ / cg'ej u/]/ 
k|To]s k6s pgLx¿sf] k|bz{gdf ;'wf/ ug{ ;S5g\ . To;} u/L k|ToIf v]ns'b sfo{j|mdsf 
bz{ssf] cg'e"ltdf ;'wf/ ug{ klg o; k|ljlwsf] k|of]u eO/x]sf] 5 . ljleGg v]nk|;f/sn] 
VR dfkm{t nfOe u]d l:6«d ug{ yfn]sf 5g\ / k|ToIf v]ns'b sfo{j|mdsf] nflu er{'cn 
l6s6 a]Rg] k|aGw u/]sf] kfOG5 . o;n] ljZjsf] h'g;'s} 7fpFdf /x]sf dflg;nfO{ s'g} klg 
v]ns'b sfo{j|md x]g]{ ;'ljwf h'6fpg ;S5 . o;n] k};f vr{ ug{ g;Sg] JolStnfO{ klg 
cfˆgf] :yfgaf6 sd vr{df k|ToIf k|;f/0f b]vfP/ v]nsf] dhf lbnfpg ;S5 . 

er{'cn jf:tljstfsf] k|of]u
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4. dfgl;s :jf:Yosf] If]qdf VR

VR k|ljlwsf] k|of]u VRET -er{'cn l/ofln6L PS;kf]h/ y]/fkL_ df x'G5 . o;sf] 
;fy} lrGtf, kmf]loaf h:tf efjgfTds /f]usf] pkrf/df klg o;sf] k|of]u eO/x]sf] 
5 . pbfx/0fsf nflu, lrGtfu|:t la/fdLn] tgfj ;+j]bgzLntfsf] ;fdgf ug{ / ;fdgf 
ug]{ Ifdtf a9fpg VR k|of]u u/]/ Wofg ug{ ;S5g\ . VR 6]Sgf]nf]hLn] ;'/lIft ¿kdf 
la/fdLnfO{ 8/sf] ;fdgf ug{ ;Sg] jftfj/0f k|bfg ug{ ;S5 . 

5. lrlsT;f k|lzIf0fsf] If]qdf VR

VR k|ljlwnfO{ d]l8sn / 8]G6nsf ljBfyL{n] zNolj|mofsf] cEof; ug{ k|of]u u5{g\ . 
o;n] s'g} klg xflgaf6 x'g] hf]lvdnfO{ Go"gLs/0f u5{ . VR af6 lrlsT;f;DaGwL cEof; 
ubf{ lrlsT;f k|lzIf0fsf] u'0f:t/ a9fpg  ;xof]u k'Ug'sf] ;fy}  lrlsT;f k|lzIf0fsf] 
vr{nfO{ klg Go"gLs/0f u5{ . 

6. km];gsf] If]qdf VR

km];gsf If]qdf klg cfhsfn VR sf] k|of]u eO/x]sf] 5 . km];gsf ljleGg pTkfbg 
k|bz{g ug{, To:t} k;nsf] n]cfp6 ljsf; ug{sf nflu klg VR k|of]u ePsf] kfOG5 . 
ljZjsf s]xL k|Voft a|fG8n] km];gsf] cg'ejsf] ;'ljwf lbg / pkef]StfnfO{ lj1fkgdfkm{t 
nf]Eofpg klg VR k|ljlw ckgfO/x]sf 5g\ .

7. jf:t'snfsf] If]qdf VR

VR PlKns];gn] jf:t'ljb\nfO{ :s]nsf ;fy} cfˆgf ljrf/ / l8hfOg k|:t't ug{sf nflu 
hfgsf/L k|bfg u5{ . cfjf;Lo ejgx¿, Jofj;flos ejg jf s'g} klg To:tf lgdf{0f 
kl/of]hgfdf er{'cn jf:tljstfsf] k|of]uaf6 kmfObf lng ;lsG5 lsgeg] o;n] ;'/Iff 
;fjwfgL ;dfj]z ug{sf ;fy} kl/of]hgfsf] k|To]s kIfnfO{ JofVof ug{sf nflu er{'cn 
jftfj/0fsf] leh'cnfOh ug{ ;S5 .

k|ljlwsf] k|of]u / Ifdtf c;Lldt 5 . dfly plNnlvt k|of]usf cltl/St dgf]/~hg, 
cg';Gwfg, :jf:Yo / ;'/Iff, ;Dkbf / k'/ftŒj, nlntsnf, dfs]{l6ª, ;ª\uLt / sG;6{ 
h:tf If]qdf klg VR k|ljlwsf] k|of]u eO/x]sf] 5 .
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	 s[ltd a'l4dQf / Snfp8 sDKo'l6ªsf] kl/ro / k|of]u (Introduction 
and application of artificial inteligence and cloud 
computing)

	 cfl6{lkml;on OG6]lnh]G; (Artificial Inteligence)

cfl6{lkml;on OG6]lnh]G; (Artificial Inteligence, 
AI) n] d]l;gsf] dfgj h:t} Jojxf/ ug]{ IfdtfnfO{ 
hgfpF5 . cfl6{lkml;on OG6]lnh]G;sf] g]kfnL 
¿kfGt/0f …s[lqd a'l4dQfÚ xf] . cfl6{lkml;on 
OG6]lnh]G; Pp6f pbLodfg k|ljlw xf] h;n] d]l;gsf] 
k|of]uaf6 a'l4dQf / dfgjLo IfdtfnfO{ a'e]m/ sfo{ 
ug{ ;S5 . ;'?cftdf s[lqd a'l4dtfnfO{ dfgj 
a'l4sf] gSsn ug{ ;Sg] k|ljlwsf ¿kdf lnOGYof] 
t/ jt{dfg ;dodf of] w]/} k|sf/n] ljsl;t ePsf] 
kfOG5 . cfl6{lkml;on OG6]lnh]G;;Fu ljleGg 
k|sf/sf sfd lng], sg]lS6le6L / pTkfbsTj a9fpg] zlSt 5 . AI sf] Ifdtf ›'t ¿kdf 
lj:tf/ ePsf] 5  / o;sf]] pkof]lutfsf If]qx¿ lbg k|ltlbg a9\b} uPsf 5g\ . s[lqd 
a'l4dQf (AI) n] ubf{ j}1flgs cfljisf/df klg 7'nf] k|efj kfb}{ cfPsf] 5 . Ifdtfsf 
cfwf/df cfl6{lkml;on OG6]lnh]G; tLg k|sf/sf 5g\ M

1.	 ;ª\sL0f{ jf sdhf]/ PcfO{ – s]jn Pp6f sfo{sf nflu dfq ;dlk{t x'G5 .

2.	 ;fdfGo PcfO{ – o;n] dfgjn] h:t} sfo{ u5{ .

3.	 ;'k/ PcfO{ – of] dflg;eGbf a'l4dfg\ x'G5 .

cfl6{lkml;on OG6]lnh]G;n] dfgj lbdfun] h;/L g} sfo{ u5{ . of] dfgj efjgf, ljZjf; 
a'‰g / dflg; h:t} ;fdflhs ¿kdf cGt/lj|mof ug{ ;Ifd x'G5 . ;]Nkm 8«fOleª sf/, 
;fdfGo /f]af]6, Rof6af]6 cflb cfl6{lkml;on OG6]lnh]G;sf pTs[i6 pbfx/0f x'g\ .

cfl6{lkml;on OG6]lnh]G;
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	 s[lQd a'l4dQf -PcfO{_ sf] k|of]u 

cfhef]ln ;dfhsf] ljleGg If]qdf cfl6{lkml;on OG6]lnh]G;sf] k|of]u ePsf] kfOG5 .  
o;n] :jf:Yo ;]jf, dgf]/~hg, ljQ, lzIff h:tf w]/} If]qdf hl6n ;d:of k|efjsf/L 
tl/sfn] ;dfwfg ug{ ;Sg] ePsfn] of] nf]slk|o aGb} uPsf] 5 . xfd|f] b}lgs hLjgnfO{ 
yk ;xh / ;/n agfpg AI n] d2t ub{5 . cfl6{lkml;on OG6]lnh]G;sf] k|of]u ePsf 
s]xL If]qnfO{ lrqdf k|:t't ul/Psf] 5 . 

cfl6{lkml;on OG6]lnh]G;sf] k|of]usf If]q

1.	 vuf]n lj1fgdf : hl6n a|x\df08 ;d:of ;dfwfg ug{ s[lqd a'l4dQf w]/} pkof]uL 
x'g ;S5 . PcfO{ 6]Sgf]nf]hLn] a|x\df08sf] pTklQ, sfo{ / ultljlw a'‰gsf nflu 
pkof]uL x'g ;S5 .

2.	 :jf:Yo ;]jfdf : kl5Nnf] bzsdf PcfO{ :jf:Yo ;]jfsf nflu yk nfebfos 
aGb} uPsf] 5 . AI n] 8fS6/nfO{ pkrf/df dbt ug{ ;S5 / la/fdLsf] lau|Fb} uPsf] 
:jf:Yo cj:yf ;"lrt ug{ ;S5  .

3.	 v]ns'bdf : PcfO{ v]ns'bdf k|of]u ug{ ;lsG5 . PcfO{ d]l;gn] r]; h:tf 
/0fgLlts v]n v]Ng ;S5g\, hxfF d]l;gn] 7'nf] ;ª\Vofdf ;Defljt 7fpFsf af/]df 
;f]Rg ;S5 .

4.	 ljQdf : PcfO{ / kmfOgfG; pBf]u Pscsf{sf nflu kl/k"/s x'g\ . ljQ pBf]un] 
ljQLo k|lj|mofdf :jrflnt Rof6af]6, PNuf]l/bd 6«]l8ª / d]l;g nlg{ª h:tf AI 
k|of]u ePsf pks/0fsf k|of]u ul//x]sf 5g\  .
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5.	 8f6f ;'/Iffdf :  8f6fsf] ;'/Iff k|To]s clkm; tyf sDkgLsf nflu dxŒjk"0f{ 
dflgG5 5 / l8lh6n ;+;f/df ;fOa/ cfj|md0f klg a9\b} 5g\ . 8f6fnfO{ cem 
;'/lIft agfpg AI k|of]u ug{ ;lsG5 . 

6.	 ;fdflhs ldl8ofdf : km];a's, l6\j6/ / :GofkRof6 h:tf ;f];n ldl8of ;fO6df 
c/af}F k|of]ustf{sf k|f]kmfOn 5g\, h;nfO{ w]/} s'zn tl/sfn] e08f/0f / Jojl:yt 
ug{ cfjZos 5 . o;n] 7'nf] dfqfdf 8f6f Jojl:yt ug{ ;xof]u ug{ ;S5 . AI df 
ljleGg k|of]ustf{sf] cfjZostf klxrfg ug{ w]/} 8f6f ljZn]if0f ug{ ;Sg] Ifdtf 
x'G5 . 

7.	 ofqf / oftfoftdf : PcfO{sf] dfu 6«fen pBf]udf cTolws k|of]u eO/x]sf] 5 . 
AI ofqf k|aGw ug]{b]lv lnP/ u|fxsnfO{ xf]6n, p8fg / pQd ?6x¿ ;'emfj lbg] 
h:tf ljleGg ofqf;DaGwL sfdx¿ ug{ ;Ifd 5 . 6«fen pBf]un] PcfO{ ;~rflnt 
Rof6af]6x¿ k|of]u ul//x]sf 5g\ h;n] u|fxs;Fu /fd|f] / l56f] k|ltlj|mofsf nflu 
dfgj h:t} cGt/lj|mof ug{ ;S5 .

8.	 /f]af]l6S;df : /f]af]l6S;df cfl6{lkml;on OG6]lnh]G;sf] pNn]vgLo e"ldsf 5 . 
;fdfGo /f]af]6x¿df s]xL bf]xf]l/g] sfo{ ug{ ;Sg] u/L k|f]u|fldª ul/Psf] x'G5, t/ AI 
sf] dbtn] xfdL a'l4dfg /f]af]6 l;h{gf ug{ ;S5f}F h;n] k"j{k|f]u|fldª gu/L cfˆg} 
cg'ejåf/f sfo{ ug{ ;S5 .

9.	 s[lifdf : s[lif Pp6f o:tf] If]q xf] h;df pTs[i6 pTkfbgsf nflu ljleGg ;|f]t, >d, 
k};f / ;do rflxG5 . ca lj:tf/} s[lif If]q klg l8lh6nfOH8 x'Fb} 5 / o; If]qdf  
sf] k|of]u al9/x]sf] 5 . PcfO{nfO{ s[lif If]qdf s[lif /f]af]l6S;, afnL cg'udg, 
eljiojf0fL ljZn]if0fsf nflu k|of]u ug{ yflnPsf] 5 .

10.	 lzIffdf : lzIffdf klg AI  k|of]u ug{ ;lsG5 . PcfO{ Rof6af]6n] ljBfyL{;Fu 
lzIf0f ;xfossf ¿kdf ;~rf/ ug{ ;S5 . eljiodf n] ljBfyL{sf nflu JolStut 
er{'cn 6\o'6/sf ¿kdf sfd ug{ ;S5 .
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	 Snfp8 sDKo'l6ª (Cloud Computing)

cfl6{lkml;on OG6]lnh]G;sf] k|of]usf If]q  

Snfp8 sDKo'l6ª eg]sf] OG6/g]6sf] ;xof]uaf6 k|bfg ul/g] Ps k|sf/sf] sDKo'l6ª ;]jf 
xf] . o;df ;e{/, e08f/0f, 8f6fa];, ;~hfn, ;ˆ6j]o/, Pgflnl6S; OToflb ;]jf pknAw 
x'G5g\ . of] OG6/g]6df cfwfl/t Ps gjLgtd k|ljlw xf] . ljleGg kmfOnnfO{ xf8{ 8«fOe jf 
:yfgLo e08f/0f pks/0fdf /fVg'sf] ;6\6f Snfp8 cfwfl/t e08f/0fn] ltgLnfO{ 6f9fsf] 
8f6fa];df e08f/0f ug{ ;Dej agfpF5 . ha;Dd Ps On]S6«f]lgs pks/0f j]asf] kx'Frdf 
x'G5, ta;Dd To;nfO{ rnfpgsf nflu 8f6f / ;ˆ6j]o/ k|f]u|fd Snfp8 sDKo'l6ªdfkm{t 
kx'Frdf x'G5g\ . nfut, art, j[l4, ult, bIftf, sfo{;Dkfbg / ;'/Iff h:tf w]/} sf/0fn] 
ubf{ Snfp8 sDKo'l6ª dflg;sf nflu nf]slk|o ljsNk ag]sf] 5 . Snfp8 sDKo'l6ªnfO{ 
Snfp8 jf er{'cn :k];df /flvPsf] 8f6f jf hfgsf/L h'g;'s} 7fpFaf6 klg x]g{ / k|of]u 
ug{ ;lsG5 . oL sDKo'l6ª ;]jf k|bfg ug]{ sDkgLnfO{ Snfp8 ;]jf k|bfos elgG5 . 
Snfp8 sDKo'l6ª ;]jf ;fj{hlgs / lghL b'j} x'g ;S5g\ . ;fj{hlgs Snfp8 ;]jfn] 
z'Nssf nflu OG6/g]6df cfˆgf ;]jf k|bfg u5{g\ . csf]{tkm{ lghL Snfp8 ;]jfn] lglZrt 
;ª\Vofsf dflg;nfO{ dfq ;]jfx¿ k|bfg u5{g\ . ;fdfGotof xfdL Snfp8 sDKo'l6ª 
;]jfsf nflu k|of]udf cfwfl/t k};f lt5f{F} . g]kfndf 8f6fxa, l;Ne/ nfOlgª, Snfp8 
lxdfno h:tf  Snfp8 ;]jf k|bfosn] sfd ul//x]sf 5g\ . 
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	 Snfp8 sDKo'l6ªsf kmfObf

Snfp8 cfwfl/t ;ˆ6j]o/n] ;a} If]qsf sDkgLnfO{ s'g} klg oGqaf6 g]l6e Pk jf 
a|fph/dfkm{t ;ˆ6j]o/ k|of]u ug]{ Ifdtf;lxt w]/} kmfObf k|bfg u5{ . o;n] JolStb]lv 7'nf 
Joj;fo;DdnfO{ l56f] ;ˆ6j]o/ cku|]8 ug{ lbG5 . ;du|df Snfp8 sDKo'l6ªsf kmfObf 
o;k|sf/ 5g\ M

1.	 sd nfut M Snfp8 sDKo'l6ªn] xf8{j]o/ / ;ˆ6j]o/ lsGg, ;fO6df 8f6f;]G6/ 
;]6ck ug{ nfUg] k'FhLut vr{ 36fpF5 . 

2.	 Unf]an :s]n M Snfp8 sDKo'l6ª ;]jf cfjZos k/]sf] a]nf h'g;'s} ef}uf]lns 
:yfgaf6 klg k|fKt ug{ ;lsG5 .

3.	 a9L pTkfbstf M Snfp8 sDKo'l6ªn] xf8{j]o/ ;]6ck, ;ˆ6j]o/ / IT Joj:yfkg 
sfo{ ug{ nfUg] ;do / vr{nfO{ 36fpF5 . h;n] ubf{ xfd|f] ar]sf] ;do IT sf cGo 
If]qdf vf]h / cg';Gwfg ug{ nufpg ;lsG5 .

4.	 ljZj;gLotf M 8f6f Snfp8 k|bfossf] g]6js{df w]/} cgfjZos ;fO6 x'Fb}gg\ 
To;}n] Snfp8 sDKo'l6ªn] 8f6f Aofsck, l/se/L / Jofkf/ lg/Gt/tfnfO{ ;lhnf] 
/ sd vlr{nf] agfO{ ljZj;gLotf a9fpF5 .

	 cfk"mnfO{ hfFrf}F M

	 1.	 lbOPsf zAbaf6 pko'St zAb 5fg]/ vfnL 7fp“df eg'{xf];\\ M

;fOa/ ck/fw, ;ˆ6skL, x\oflsª, ;f];n ldl8of, sDKo'6/ jd{

-s_	 :Sofg/n] xf8{skLnfO{  ===================df ¿kfGt/0f u5{ . 

-v_	 ;d'bfodf cfwfl/t, cGt/lj|mof, ;fdu|L ;fem]bf/L / ;xof]usf nflu ;dlk{t 
cgnfOg ;~rf/ Rofgnsf] ;fd"lxs ¿k =====================xf] .

-u_	 cg}lts dfWodaf6 j]a;fO6 jf sDKo'6/ g]6js{ aGb ug]{ jf b'?kof]u ug]{ 
sfo{nfO{{ ======================= elgG5 .

-3_	 Ps sDKo'6/af6 csf]{ sDKo'6/df k|ltlnlk agfpg] ;ˆ6j]o/ k|f]u|fd 
=========================xf] . 
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-ª_	 ;fOa/ sfg'g eg]sf] ======================/ pTkL8g lj?4 n8\g] sfg'gL 
Joj:yf xf] .

	 2.	 tnsf k|Zgsf ;xL ljsNk 5gf]6 ug'{xf];\\ M

-s_	 ;]66k aS; (STB) sf] d'Vo sfd s'g xf] <

-c_	 l8lh6n l;Ugn k|fKt ug]{	 -cf_	 l8sf]8 ug]{

-O_	 6]lnlehg RofgnnfO{ l8:Kn] ug]{	 -O{_	 dflysf ;a}

-v_	 j]a;fO6sf] lglZrt 7]ufgfnfO{ s] elgG5 <

-c_ www     -cf_ URL     -O_ wave page    -O{_ wave browser

-u_	 ;fdflhs ;~hfn h:tf On]S6«f]lgs dfWod jf df]8 k|of]u u/]/ 8/fpg], 
dfgxflg ug]{ jf cGo s'g} k|sf/sf] dfgl;s ktg ug]{ sfo{ s'g k|sf/sf] 
;fOa/ ck/fw xf] <

-c_	 klxrfg rf]/L 	 -cf_	 ;fOa/ a'lnª 

-O_	 x\oflsª	 -O{_	 Jofkf/ uf]Ko  

 -3_	 a'l4dQf / dfgjLo IfdtfnfO{ d]l;gsf] k|of]uaf6 a'emL sfo{ ug{ ;Sg] 
gjLgtd k|ljlw s'g xf] <

-c_	 /f]af]l6{S;	 -cf_	 cfl6{lkml;on OG6]lnh]G;

-O_	 er'{cn l/ofln6L	 -O{_	 u'un Kn;

-ª_ l8lh6n x:tfIf/ / lkmª\u/ lk|G6 OG6/g]6 ;'/Iffsf] s'g pkfocGtu{t k5{ <

-c_	 k|df0fLs/0f	 -cf_ a|fph/ rog

-O_	 Od]n ;'/Iff	 -O{_ PlG6efO/; ;ˆ6j]o/

-r_	 Snfp8 sDKo'l6ªsf] kmfObf tnsfdWo] s'g xf] <

-c_	 Snfp8 dfOu|];g	 -cf_ cfO6L ;'zf;g

-O_	 Unf]an :s]n	 -O{_ ck|Toflzt nfut 
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	 3.	 km/s 5'6\ofpg'xf];\\ M

-s_	 lk|G6/ / :Sofg/ 

-v_	 ;r{ OlGhg / j]a;fO6  

-u_	 er{'cn jf:tljstf (VR) / s[lqd a'l4dQf (AI)

-3_	 sDKo'6/ cfrf/;+lxtf / ;fOa/ sfg'g 

	 4.	 tnsf k|Zgsf] pQ/ lbg'xf];\\ M

-s_	 Pl6Pd s:tf] k|ljlw xf] < o;sf dxŒjk"0f{ sfo{ n]Vg'xf];\\ .

-v_	 kmf]6f]skL d]l;gsf] ljleGg efusf] ;"rL tof/ kfg'{xf];\\ .

-u_	 lk|G6/ s] xf] < o;sf] sfd 5f]6s/Ldf pNn]v ug'{xf];\\ .

-3_	 ;r{ OlGhg eg]sf] s] xf] < pbfx/0f;lxt o;sf] cfjZostfaf/] k|sfz 
kfg'{xf];\\ .

-ª_	 ISP sf d'Vo ljz]iftf n]Vg'xf];\\ .

-r_	 ;f];n ldl8ofsf cj;/ / kmfObf pNn]v ug'{xf];\\ .

-5_	 ;fOa/ ck/fw eg]sf] s] xf] < ;fOa/ ck/fwsf ¿k s] s] x'g\ <

-h_	 OG6/g]6 ;'/Iffsf vt/f / o;af6 aRg] pkfo pNn]v ug'{xf];\\ .

-em_	 sDKo'6/ cfrf/;+lxtf eg]sf] s] xf] < pNn]v ug'{xf];\ .

-`_	 s[lqd a'l4dtf (Artificial Intelligence) eg]sf] s] xf] < o;sf dxŒjk"0f{ 
p2]Zo n]Vg'xf];\\ .

-6_	 /f]af]l6S; eg]sf] s] xf] < /f]af]6n] ug]{ s]xL dxŒjk"0f{ sfo{ pNn]v ug'{xf];\\ .

-7_	 er{'cn jf:tljstf (Virtual Reality) eg]sf] s] xf] < o;sf If]qx¿ 
n]Vg'xf];\\ .

-8_	 Snfp8 sDKo'l6ª (Cloud computing) eg]sf] s] xf] < o;sf s'g} b'O{ ;]jf 
n]Vg'xf];\\ .

	 5 .	 lj:t[t ¿k n]Vg'xf];\\ M

(i)	 ATM	 (ii)	 www	 (iii)	 URL	 (iv)	 WiFi
(v)	 ISP	 (vi)	 AI	 (vii)	 VR
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	 lbOPsf] ljifoj:t' k9\g'xf];\\ / 5nkmn ug'{xf];\\ M

;hLjx¿sf] z/L/ ljleGg cª\un] ag]sf] x'G5 . tL cª\u tGt'x¿n] ag]sf x'G5g\ . To;} u/L 
tGt' ;fgf;fgf sf]if ldn]/ aG5g\ . h;/L Pp6f 3/ OF{+6fx¿sf] ;xfotn] ag]sf] x'G5 To;} 
u/L ;hLjsf] z/L/ jf cfsf/ k|sf/ klg sf]ifsf] ;+of]hgn] ag]sf] x'G5 . ;hLjsf] cfsf/ 
k|sf/ cg';f/ sf]ifsf] ;ª\Vof/ sfo{df ljljwtf x'G5 . log} sf]ifsf] ;+of]hgaf6 tGt', clg 
tGt'sf] ;+of]hgaf6 cª\u / cª\usf] ;+of]hgaf6 k"0f{ z/L/ ag]sf x'G5g\ . Pp6f sf]ifn] 
ag]sf ;hLjn] hLjg k|lj|mofsf nflu cfjZos kg]{ Zjf;k|Zjf;, vfgf, lgisf;g, j[l4, 
lxF88'n, k|hgg h:tf sfo{ Pp6} sf]ifn] ;DkGg u/]sf x'G5g\ . 

hLj sf]if (The Cell)

;hLjx¿sf] z/L/ ljleGg cfsf/ / k|sf/sf sf]ifn] ag]sf x'G5g\ . z/L/df sf]ifx¿sf 
sfd km/skm/s x'g] ePsfn] cfsf/ k|sf/ / agf]6df ljljwtf ePsf] xf] . af]6 la?jfdf 
kfOg] sf]ifnfO{ jg:klt sf]if / hgfj/df kfOg] sf]ifnfO{ hGt' sf]if elgG5 . ;hLjx¿ 
Pssf]ifLo / ljsl;t ;hLjx¿ ax'sf]ifLo x'G5g\ . ;a}eGbf ;fgf] sf]if dfOsf] KnfHdf 
(mycoplasma) gfdsf] AofS6]l/ofsf] xf] . o;sf] cfsf/ sl/a )=@  dfOj|mf]ld6/ hlt 
x'G5 . ;a} eGbf 7'nf] sf]if cl:6«hsf] cG8f !% b]lv !* ;]lG6ld6/ sf] x'G5 .

	 lj|mofsnfk M 1

dfgj ufnfsf] sf]ifsf] cjnf]sgM

cfjZos ;fdu|LM 6'ylks jf l;Gsf, :nfO8, se/l:nk, ldyfOlng An', ;"Idbz{s oGq 

ljlwM Pp6f 6'ylks jf l;Gsfn] d'vleqsf] ufnfdf 3fp gx'g] u/L la:tf/} /u8]/ cfPsf] 
kbfy{nfO{ :nfO8df /fVg'xf];\\ . To;dfly Ps yf]kf ldyfOlng An' /fv]/ se/l:nkn] 
xfjfsf] kmf]sf g/xg]u/L 9fSg'xf];\\ . o; :nfO8nfO{ ;"Idbz{s oGqdf /fv]/ x]b}{ b]lvPsf] 
cfs[ltsf] lrq l;;fsndn] skLdf agfpg'xf];\ .

PsfO 

3
hLj / ltgsf] agf]6  

Living Beings and Their Structure
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;"Idbz{s oGqaf6 b]lvPsf ;+/rgfx¿df Go'lSno;, sf]iflemNnL, ;fO6f]KnfHdsf] 
klxrfg u/L lrqdf ;ª\s]t u/L n]Vgxf];\ .

lgisif{

	 lj|mofsnfk M 2

Kofhsf] sf]ifsf] cjnf]sg

cfjZos ;fdu|LM Kofh, rSs', kmf]/;]k, :nfO8, se/ l:nk, :ofk|mflgg, lUnl;l/g, 
;"Idbz{s oGq 

ljlw

Pp6f KofhnfO{ laraf6 b'O{ 6'j|mf kf/]/ sf6\g'xf];\\ . kmf]/;]ksf] ;xfotfn] Ps 6'j|mf 
Kofhaf6 kftnf] lemNnL lgsfNg'xf];\\ . o;/L lgsflnPsf] lemNnLnfO{ jfrUnf;df 
/flvPsf] :ofk|mflggdf s]xL ;do 8'afP/ /fVg'xf];\\ . Pp6f :nfO8dfly Ps yf]kf lUnl;l/g 
/fVg'xf];\\ . lUnl;l/gdf lemNnLnfO{ /fv]/ se/l:nkn] 9fSg'xf];\\ . To;kl5 :nfO8nfO{ 
;"Idbz{s oGqdf /fv]/ n]G;sf] kmf]s; ldnfP/ x]g'{xf];\\ .

;"Idbz{s oGqaf6 b]lvPsf] ;+/rgfsf] skLdf ;kmf lrq agfP/ ;xkf7L / lzIfs;Fu 
5nkmn ub}{ ljleGg efusf] gfd ;ª\s]t u/L n]Vg'xf];\ .

lgisif{
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	 hgfj/ tyf jg:klt sf]ifsf] agf]6 (Structure of animal and 
plant cells)

hgfj/ tyf jg:klt sf]ifdf ljleGg cjoj ldn]/ ag]sf x'G5g\ . 

-s_ sf]if leQf (Cell wall)

of] jg:klt sf]ifdfdfq kfOG5 . sf]if leQf s8f, afSnf] / lghL{j k|s[ltsf] ;]n'nf]haf6 
ag]sf] x'G5 . o;n] sf]ifleq /x]sf kbfy{sf] ;'/Iff ug]{ tyf sf]ifnfO{ lglZrt cfsf/ lbg] 
sfd u5 . 

-v_ sf]if lemNnL (Cell membrane)

sf]if lemNnL kftnf] / tlGsg] ;hLj k|s[ltsf] x'G5 . of] hgfj/ / jg:klt b'j}sf] sf]ifdf 
kfOG5 . of] d'Vot lnlk8 / k|f]l6gaf6 ag]sf] x'G5 . of] cw{kf/uDo lemNnL (Semi 
permeable) x'G5 . o;n] sf]ifnfO{ rflxg] cfjZos t/n kbfy{ leq k7fpg / cgfjZos 
kbfy{ aflx/ lgsfNg ;xof]u u5{ . 

-u_ ;fO6f]KnfHd (Cytoplasm) 

of] sf]if lemlNn / Go'lSno;sf] lardf /xG5 / kfgL,nj0f, vlgh, le6fldg, k|f]l6gcflb 
ldn]/ ag]sf] x'G5 . o;df /x]sf] ;lhj cjojnfO{ cuf{g]n (Organell) / lghL{j 
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cjojnfO{ k|s[ltsf] OGSn'hg (inclusion) elgG5 .

;fO6f]KnfHddf /x]sf k|d'v cuf{g]n lgDgfg';f/ 5g\ .

-c_ dfO6f]sf]lG8«of (Mitochondria)

hgfj/ / jg:klt b'j} sf]ifdf kfOG5 . o;sf] cfsf/ nfDrf] x'G5 . o;n] hLjx¿df 
Zjf;k|Zjf; lj|mof ;~rfng u/]/ zlSt ;~ro u5{ . 

-cf_ Knfl:68 (Plastid)

of] jg:klt sf]ifdf dfq kfOG5 . o;n] vfBkbfy{x¿sf] lgdf{0f / ;~rosf] sfd u5{ . of] 
Snf]/f]Knf:6, j|mf]df]Knf:6 / No'sf]Knf:6 u/L/ tLg k|sf/sf x'G5g\ . Snf]/f]Knf:6 lj¿jfsf] 
xl/of] efudf kfOG5 eg] j|mf]df]Knf:6 k"mn tyf /ª\uxLg No'sf]Knf:6 h/fdf kfOG5 . 
logLx¿ l/ag, sk, Yffn, 58 cflb cfsf/df /xG5g\ . 

-O{_ ;]G6«f]Hff]d (Centerosome)

of] hgfj/ sf]ifdf dfq kfOG5 . of] Go'lSno; glhs} l;lnG8/sf] cfsf/df /xG5 o;n] 
sf]if ljefhgdf dbt u5{ .

-p_ nfO;f]hf]d (Lysosome)

of] kfrg OGhfOd xf] . o;n] sf]ifdf ljleGg kf}li6s tŒj krfpg cfjZos /; pTkfbg 
u5{ .

-pm_ OG8f]KnflHds /]l6s'nd (Endoplasmic reticulum)

of] ;fO6f]KnfHddf hfnf] h:t} km}lnP/ /x]sf] x'G5 . o;n] Go'lSno/ d]Da|]gnfO{ sf]if 
lemNnL;Fu hf]8\5 . o;n] sf]ifx¿nfO{ oflGqs cfwf/ k|bfg u5{ .

-P_ /fOaf]hf]d (Ribosome)

oL ;fgf / uf]nfsf/sf x'G5g\ . logLx¿ OG8f]KnflHds /]l6s'ndsf] ;txdf 6fFl;P/ /x]sf 
x'G5g\ . o;n] sf]ifdf k|f]l6g ;++Zn]if0fsf] sfo{ u5{ .

-P]_ uNuL a8L (Golgibodies)

of] hgfj/ / jg:klt  b'j} sf]ifdf kfOG5 . o;n] k|f]l6g / lnlk8nfO{ hDdf ug]{ / sf]ifdf 
kl/jxg ug]{ / ¿kfGt/0f ug]{ u5{ .
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-3_ Go'lSno; (Nucleus)

;fO6f]KnfHddf kfOg] uf]nfsf/ jf cG8fsf/ j:t'nfO{ Go'lSno; elgG5 . of] Go'lSno/ 
d]Da|]g, Go'lSnof]KnfHd, Go'lSnof]n; / j|mf]df]l6g ldn]/ ag]sf] x'G5 . o;n] sf]ifsf] 
lj|mofsnfknfO{ lgoGq0f u5{ .

	 jg:klt / hGt'sf]ifsf] t'ngfTds cWoog (Comparative Study of 
Plant and Animal cell)

 

jg:klt sf]if hGt' sf]if

•	 cfsf/ -;fOh_ df hGt'sf]ifeGbf 
7'nf] x'G5 .

•	 o;df Go'lSno; 5]pdf x'G5 .

•	 o;df Knfl:68 x'G5 .

•	 o;df ;]G6«f]hd x'Fb}g\ .

•	 o;df l;lnof xF'b}g\ .

•	 o;df sf]if leQf (cell wall) x'G5 .

•	 o;df Eofs'n 7'nf] / sf]if lardf 
x'G5 . 

•	 cfsf/ -;fOh_ df ;fgf] x'G5 .

•	 o;sf] Go'lSno; sf]ifsf] s]Gb|df 
x'G5 .

•	 o;df xF'b}g\ .

•	 o;df ;]G6«f]hd x'G5 .

•	 o;df l;lnof x'G5 .

•	 o;df sf]if leQf (cell membrane) 
x'Fb}g .

•	 o;df Eofs'n ;fgf] / 5l/P/ /x]sf 
x'G5g\ .
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	 tGt' (The Tissue)

ax'sf]ifLo ;hLjx¿df Pp6} k|s[ltsf sfdx¿ ;DkGg ug{ w]/} sf]ifsf] ;d"xaf6 cª\u 
ag]sf] x'G5 . o:tf Pp6} cfsf/ / k|sf/sf] lglZrt sfo{ ug]{ sf]ifsf] ;d"xnfO{ tGt' 
elgG5 . hgfj/ jg:kltdf cfcfkm\g} lsl;dsf x'G5g\ .

hgfj/ tGt' (Animal Tissue)

hgj/df lgDgfg';f/sf tGt'x¿ kfOG5g\ .

1.	 Olky]lnon tGt' (Epithelial tissue)

2.	 df+;n tGt' (Muscular tissue)

3.	 ;+of]hL tGt' (Connective tissue)

4.	 :gfo' tGt' (Nerve tissue)

dfly pNn]v ePsf tGt'x¿dWo] o; txdf xfdL Olky]lnon tGt'sf] af/]df dfq cWoog 
u5f}+{ .

Olky]lnon tGt' (Epithelial Tissue)

z/L/sf leqL jf aflx/L cª\usf] ;a}eGbf aflx/L efu ag]sf] sf]ifsf] ;d"xnfO{ Olky]lnon 
tGt' elgG5 . o; tGt'sf lgDglnlvt ljz]iftfx¿ x'G5g\ .

1.	 oL tGt' lemNnL a];d]G6 d]Da|]gdf 6fFl;P/ /x]sf x'G5g\ .

2.	 o;df /St gnLx¿ kfOFb}g .

3.	 logLx¿ Ps tx / jf w]/} tx klg x'G5g\ .

4.	 o;df ljz]if k|sf/sf u|GyL kfOG5g\ .

tGt'sf sfo{

-s_ 9fSg', -v_ arfpg' -u_ ;f]:g' -3_ lgisf;g ug'{ -ª_ ;|fj ug'{

Olky]lnon tGt'sf sf]ifsf cfsf/ k|sf/sf cfwf/df o;nfO{ lgDgfg';f/ juL{s/0f 
ul/Psf] 5 M

1.	 k]ed]G6 Olky]lnod (Pavement epithelium)

2.	 So'lasn Olky]lnod (Cubic epithelium)
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3.	 sf]nDgf/ Olky]lnod (Columnar epithelium)

4.	 UnfG8'n/ Olky]lnod (Glandular epithelium)

1. k]ed]G6 Olky]lnod (Pavement epithelium)

oL tGt'sf sf]ifx¿ e'OFdf cf]5\ofPsf 9'ª\uf jf 6fon h:t} ldn]/ a;]sf x'G5g\ . logLx¿ 
r]K6f / ax'e'hLo cfsf/sf x'G5g\ . of] sf]ifx¿sf] Pskq txn] dfq ag]sf] x'G5 . d'6', 
kmf]S;f], lduf}{nf / logsf /St gnLsf aflx/L cfj/0f oL tGt'n] ag]sf x'G5g\ . o; tGt'sf] 
k|d'v sfo{x¿df 9fSg', arfpg', 5fGg' tyf t/n / UofF; kbfy{nfO{ axg ;xof]u ug'{ xf] .
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2. So'lasn Olky]lnod (Cubic epithelium)

of] 3gfsf/ sf]ifx¿sf] ;d"x ldn]/ ag]sf] x'G5 . o;n] 9fSg], arfpg], ;|ljt (secretion) 
ug]{ cflb sfd u5{ . of] lduf}{nfleqsf gnLx¿, yfO/f]O8 u|GyL, Zjf;gnLsf] d'v, 
uef{zosf] leqL efu cflbdf /xG5g\ .

3. sf]nDgf/ Olky]lnod (Columnar epithelium)

of] tGt' nfDrf cfsf/sf sf]ifn] ag]sf] x'G5 . o; tGt'sf 
;txdf ;;fgf /f}+ h:tf l;lnofn] 9fs]sf] x'G5 . o:tf 
l;lnofn] t/n kbfy{nfO{ otfptf rnfpg] sfd u5{ . 
lduf}{nfsf 7'nf gnLx¿, cfdfzo, ;fgf] cfGb|fsf] leqL 
;tx, Zjf;k|Zjf; k|0ffnL, k|hgg k|0ffnLsf dfu{, 
lkQy}nL,¥ofnu|GyL h:tf cª\ux¿df kfOG5 . o;sf] d'Vo 
sfo{ ;|ljt ug'{ / ;f]:g' xf] .

4. UnfG8'n/ Olky]lnod (Glandular epithelium)

o;nfO{ ;|fjOlky]lnod sf]ifx¿n] 9fs]sf x'G5g\ . oL sf]ifn] z/L/nfO{ cfjZos kg]{ 
xdf]{g, OGhfOd, Do's;, ¥ofn, kfrg /; h:tf kbfy{ pTkfbg u5{ .
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	 lj|mofsnfk M 3

Olky]lnon tGt'sf] cjnf]sg	

cfjZos ;fdu|L

;"Idbz{s oGq, s'v/fsf] ;fgf] 6'j|mf 5fnf, l;Gsf],:nfO8,se/ l:nk,cfof]l8gsf] 3f]n .

1.	 s'v'/fsf] 5fnfsf] Ps 6'j|mf lnO{ l;Gsfsf] ;xfotfn] sf]6\ofpg'xf];\\ .

2.	 sf]6\ofP/ cfPsf] j:t'nfO{ :nfO8df /fVg'xf];\\ .

3.	 To;df Ps yf]kf cfof]l8g /fv]/ se/ l:nkn] 5f]Kg'xf];\\ .

4.	 o;nfO{ ;"Idbz{s oGqdf /fv]/ x]b}{ skLdf lrq agfpg'xf];\\ .

5.	 ca tkfO{Fn] agfPsf] lrq / kf7df lbOPsf] lrq;Fu t'ngf ug'{xf];\\ .

jg:klt tGt' (Plant Tissue)

lj?jfdf d'Votof lgDglnlvt b'O{ lsl;dsf tGt' kfOG5g\ M

1.	 d]l/:6d]l6s tGt' (Meristematic Tissue)

2.	 :yfoL tGt' (Permanent Tissue)

o; txdf xfdL d]l/:6d]l6s tGt'sf] af/]df dfq cWoog u5f}+{ .

d]l/:6d]l6s tGt' (Meristematic Tissue)

of] tGt' kftnf] leQf / Go'lSno; tyf ;fO6f]KnfHd :ki6;Fu /x]sf sf]if ldn]/ ag]sf] 
x'G5 . of] tGt' vf; u/L lj?jf j[l4 x'Fb} u/]sf] efudf kfOG5g\ . sf]ifx¿ Pscfk;df 
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vfnL 7fpF g/fvLsg 6Dd ldn]/ /x]sf x'G5g\ . lj¿jfsf 6'Kkf efux¿df sf]if ljefhg 
l56f] l56f] eO/xG5 . o;af6 lj¿jfsf] j[l4 eO/fv]sf] x'G5 . d]l/:6d]l6s tGt' lj?jfdf 
/xg] :yfgcg';f/ b'O{ efudf juL{s/0f ul/Psf] 5 M

1. Plksn (Apical) 

of] lj?jfsf] h/f jf sf08sf] 6'Kkfdf /x]sf] tGt' xf] . o;n] h/f / sf08nfO{ nDafOlt/ 
j[l4 u5{ .

2. n]6/n (Lateral)

of] lj¿jfsf] h/f jf sf08sf] 5]plt/ /x]sf] x'G5 . o;n] h/f jf sf08nfO{ df]6fOlt/ 
j[l4 u5{ .

	 lj|mofsnfk M 4

d]l/:6d]l6s tGt'sf] cjnf]sg

rgf jf s]/fpnfO{  lehfP/ /fVg'xf];\\ . To;sf] Ps b'O{ lbgdf 6';f knfpF5 . To;kl5 
6';fnfO{ sf6]/ :nfO8df /fVg'xf];\\ / csf]{ :nfO8n] lyr]/ kftnf] agfpg'xf];\\ . To;df 
Ps yf]kf ;]k|mflgg /fv]/ se/l:nkn] xfjf gl5g]{ u/L 5f]Kg'xf];\\ . o;nfO{ ;"Idbz{s 
oGqdf /fv]/ x]b}{ skLdf lrq agfpg'xf];\\ . 

	 dfgj z/L/df sf]if, tGt', cª\u / k|0ffnLsf] cGt/;DaGw
	 (Interrelationship between Cell, Tissue, Organ and System)

sf]if (Cell)

sf]if ;hLjx¿sf] z/L/sf] ;a}eGbf ;fgf] c+z xf] . Pp6f dfq}  sf]ifn] ag]sf ;hLjn] 
;Dk"0f{ hLjg k|lj|mof ToxL sf]ifaf6 ;DkGg u5{g\ . ax'sf]ifLo ;hLjx¿df Pp6} sfdsf 
nflu w]/} sf]ifsf] ;d"x x'G5g\ . o:tf sf]ifsf] ;d"xnfO{ tGt' elgG5 .

tGt' (Tissue)

z/L/sf] lglZrt sfo{sf nflu Ps} k|sf/sf sf]ifsf ldn]/ ag]sf ;d"xnfO{ tGt' elgG5 . 
h:t}M xf8, 5fnf, /ut, :gfo'k|0ffnL cflb pbfx/0f x'g\ . o:tf tGt' ldn]/ ag]sf] ;d"xnfO{ 
cª\u elgG5 .
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cª\u (Organ)

lglZrt sfo{sf nflu tGt'sf] ;d"x cª\u xf] . cfFvf, d'v, gfs, sfg, d'6', kmf]S;f], 
lduf}{nf o;sf pbfx/0f x'g\ . oL ;a} cª\usf] lgoldt / :j:ys/ lj|mofsnfkaf6 dfq} 
hLjg k|lj|mof rn]sf] x'G5 . o:tf ;d"xx¿sf] cª\u ldn]/ k|0ffnL ag]sf] x'G5 .

k|0ffnL (System)

z/L/df ljleGg cª\ux¿ ldn]/ Pp6f vf;| lj|mofsnfk ul//fv]sf x'G5g\ . o:tf cª\usf] 
;d"xnfO{ k|0ffnL elgG5 . dfgj z/L/df gf} k|sf/sf k|0ffnL lj|moflzn /xG5g\ . s'g} 
Ps k|0ffnLsf] sfd ;DkGg ug{ ljleGg cª\u tn lbOPsf] tflnsfcg';f/ ;lj|mo /x]sf 
x'G5g\ M 

j|m=;+= k|0ffnL cª\ux¿ k|d'v sfdx¿

1 cl:yk~h/ xf8 / s'/s'/] xf8 z/L/nfO{ yfDg' / g/d cª\ux¿sf] 
;'/Iff ug'{ 

2 df+zk];L df;' tyf 5fnf z/L/ 9fSg / z/L/ 
cfjZostfcg';f/ rnfpg .

3 Zjf;k|Zjf; Zjf; gnL / kmf]S;f] clS;hg / sfa{g8fOcS;fO8sf] 
cfbfg k|bfg 

4 kfrg cfdfzo, cfGb|f, sn]hf] / 
Kofª\lj|mofh

Vfgf krfP/ ;f]:g 

5 lgisf;g lduf}{nf, d"qy}nL / sn]hf] z/L/af6 cgfjZos kbfy{aflx/ 
kmfNg] 

6 /St;~rf/ d'6' / /St gnLx¿ z'4 / cz'4 /utsf] cfbfg / 
k|bfg

7 u|GyL ¥ofn, lk6'6/L / yfO/f]O8 
u|GyL

xdf]{g / OGhfOd pTkfbg ug{ 

8 :gfo' Dfl:tis, ;'if'Dgf / :yfoL z/L/leq ;Gb]z ;~rf/ ug{  

9 k|hgg cG8sf]if, cG8fzonufotsf 
hglglGb|o

;Gtfg pTkfbg ug{
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	 hLjsf] juL{s/0f (Classifica of living beings)

b'O{hut\ juL{s/0f k|0ffnL (Two kingdom system of classification)

o; cGt/ut ;hLjx¿nfO{ hGt' hut\\ / jg:klt hut\\ u/L b'O{ ;d"xdf juL{s/0f ul/Psf] 
5 . of] juL{s/0f ;g\ !&#% df Sof/f]n; lnlgo; u/]sf lyP . of] k|0ffnLcg';f/sf] 
juL{s/0fsf] k|d'v cfwf/ ;hLjdf x'g] kf]if0f, rfn, j[l4, ljsf; / k|hgg cflb x'g\ .

 

b'O{hut\\ k|0ffnLsf ljz]iftfM

1.	 ;a} eGbf klxnf] juL{s/0f k|0ffnL xf] .

2.	 ;Dk"0f{ ;hLjx¿nfO{ hgfj/ / jg:kltdf 5'6\ofOPsf] 5 .

3.	 ;fwf/0f u'0fsf cfwf/df hgfj/ jg:klt 5'6\ofpg ;lsG5 .

b'O{hut\\ k|0ffnLsf sdhf]/LM

1.	 Ps sf]ifLo / ax'sf]ifLo ;hLjnfO{ 5'6\ofOPsf] 5}g .

2.	 k|sfz ;+Zn]if0f ug{ ;Sg] / g;Sg] ;hLjnfO{ Ps} zfvfdf /flvPsf] 5 . h:t}M 
cNuL / kmGuL 

3.	 of] k|0ffnLn] nfOs]G; (Lichens) h:tf ;hLjnfO{ ;d]6\g ;s]sf] 5}g\ .
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	 kfFr hut\ juL{s/0f k|0ffnL (Five kingdom system of 
classification)

o; k|0ffnLdf u'0f / k|s[ltsf] cfwf/df ;hLjnfO{ kfFr ;d'xdf ljefhg ul/Psf] 5 . ;g\ 
!(^( cf/= Pr= lj6fs/n] of] k|0ffnLsf] k|ltkfbg u/]sf lyP . o;df ;hLjnfO{ df]g]/f, 
k|f]l6:6f, kmGhfO{ jf dfosf]6f,KnfG6L, plgd]lnof u/L kfFr hut\\df /flvPsf] 5 .

kfFr hut\ k|0ffnLsf cfwf/M

zf/Ll/s agf]6, sf]ifsf] k|sf/, kf]if0f ljlw, kfl/l:ylts k2ltdf e"ldsf cflbnfO{ cfwf/ 
dflgPsf] 5 .

kfFr hut\\ k|0ffnLsf ljz]iftf M

1.	 Pssf]ifLo ax'sf]ifLo hLjnfO{ leGgfleGg} hut\\df /flvPsf] 5 .

2.	 :jkf]ifs / k/kf]ifs 5'6\ofOPsf] 5 .

3.	 ;hLjnfO{ j|md ljsf;sf cfwf/df cljsl;tb]lv ljsl;t j|mddf /flvPsf] 5 .

;"Id hLj (Microorgnism)

xfd|f] jf]l/kl/ ePsf hLjx¿dWo] gfª\uf] cfFvfn] gb]lvg] t/ ;"Idbz{s oGqaf6 b]lvg] 
hLjnfO{ ;"Id hLj elgG5 . ;"Id hLjsf] af/]df cWoog ug]{ lj1fgnfO{ dfOj|mf]afof]nf]hL 
elgG5 . efO/;, AofS6]l/of, cldaf, O:6, kf/fd]l;od cflb o;sf pbfx/0f x'g\ .
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	 k|of]ufTds lj|mofsnfk

k|of]uzfnfdf ;"Idbz{s oGqåf/f pknAw ePsf cldaf, kf/fd]l;od, O:6nufot 
hLjx¿sf] :nfO8 cjnf]sg ug'{xf];\ . skLdf ltgLx¿sf] lrq agfpg'xf];\ .

k|of]uzfnfdf pknAw gePsf efO/;, AofS6]l/of, cldafnuotsf ;"Id hLjx¿sf] 
cWoog OG6/g]6df vf]h]/ cWoog cjnf]sg ug'{xf];\\ . 

;"Id hLjsf ;sf/fTds / gsf/fTds c;/

j|m=;+= ;sf/fTds c;/ j|m;+= gsf/fTds c;/
1 cldafn] AofS6]l/ofnfO{ kf]if0f 

agfP/ lgoGq0f u5{ .

1 hgfj/ tyf jg:kltdf w]/} 
vfnsf /f]upTkGg u/fpF5g\ . x}hf, 
sf]/f]g, l6aL, lgdf]lgof, P8\; 
cflb  

2 sf;]afnLsf] h/fdf x'g] 
AofS6]l/ofn] df6f] dlnnf] 
agfpF5 .

2 kmnk"mn tyf vfBkbfy{ ;8fP/ 
b"lift agfpF5g\ .

3 AofS6]l/ofn] b'wnfO{ bxL agfpg 
dbt u5{ .

3 z/L/df 3fpvl6/fsf] ;ª\j|md0f 
u/fpF5g\ .

4 O:6n] kmd]{6];g ljlwaf6 
cNsf]xn pTkfbgdf ;xof]u 
u5{ .

4 af]6la?jfdf ljleGg /f]u nfu]/ 
pTkfbgdf x|f; cfpF5 .

5 efO/;nfO{ j+zf0f' u'0f k|lt:yfkg 
ug]{ h]g]l6s OlGhlgol/ªudf 
k|of]u ul/G5 .

5 kmf]xf]/d}nfnuoftsf j:t';8]/ 
jftfj/0f b"lift agfpF5g\ .

6 drf{ -O:6_, AofS6]l/ofsf] 
k|of]uaf6 3/]n' /S;L, u'Gb|'s, 
d:of}/f cflb agfpg k|of]u x'G5 .

6 gofF gofF k|hfltsf 
efO/;nufotsf ;"Id hLj 
lg:s]/ dxfdf/Lsf] ¿kdf  
wghgsf] Iflt u/fpF5g\ .
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vfB ;+/If0fsf tl/sf (Method of food preservation)

xfd|f] b}lgs hLjgdf k|of]u x'g] vfB kbfy{sf] kf]if0f u'0fdf x|f; gx'g] u/L nfdf] ;do;Dd 
/flvg] ljlwnfO{ vfB ;+/If0f elgG5 . o;/L /flvPsf j:t'x¿df s'g} ;ª\sl;dsf /f]u 
tyf ls6f0f'af6 ;ª\j|md0f x'g kfpFb}g . vfB ;+/If0f ljleGg pkfoaf6 ul/G5 . 

1. ;'Svf ;+/If0f (Dry preservation)

of] vfB j:t'df kfgLsf] dfq Go'g x'g] u/L ;'sfP/ ;+/If0f ul/g ljlw xf] . df;', ;'s'6L, 
lrh, 5'kL{, u'Gb|'s, d:of}/f, kmnk"mnsf ;'s'6L cflb o;sf pbfx/0f x'g\ . o;f] ubf{ ;"Id 
hLjf0f'n] ;lhn} cfj|md0f ug{ ;Sb}gg\ .

2. t/n ;+/If0f (Wet preservation) 

o; ljlw cGt{ut vfB j:t'nfO{ t/n kbfy{df 8'afP/ /flvG5 . o; k|lj|mofcGtu{t 
kmnk"mn, d;nfhGo kbfy{ sfutL, v';f{gL, cdnf, cb'jf, n;'g, d]yL, tfdfsf crf/ 
cflb x'g\ . o;df k|of]u x'g] t/n kbfy{df vfg] g'gsf] 3f]n, e]g]u/, ;fOl6«s cDn,cflne 
t]n cflb x'G5g\ . 

3. lr:ofg ;+/If0f (Cold preservation)

vfBkbfy{nfO{ sd tfkj|mddf lr:ofgdf /flvg] ljlw xf] . w]/} kl/df0fsf] kmnk"mn, cfn' 
cflbnfO{ lr:ofg s]Gb|df / 3/df ;fgf] kl/df0fsf] vfBj:t'nfO{ lk|mhdf /flvG5 . o; 
ljlwaf6 nfdf] ;do;Dd vfBj:t'nfO{  ;'/lIft /fVg ;lsG5 . lxdfnL e]udf cfn', 
cb'jf, :ofp cflbnfO{ df6f]df vfN8f] vg]/ klg k/Dk/fut ¿kdf /fVb} klg cfPsf] 
kfOG5 .

	 lj|mofsnfk M

;'Svf ;+/If0f, t/n ;+/If0f / lr:ofg ;+/If0fsf ljlwx¿cjnf]sg u/]/ s'g} tLg tLg 
cf]6f vfBj:t' tnsf] tflnsfcg';f/ sfkLdf n]Vg'xf];\ M ljlw ckgfP/ /flvPsf] tLg 
tLg cf]6f vB kbfy{sf] kmf/fd tflnsf tf]lsPsf] :yfgdf n]Vgxf];\ M
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vfB j:t'sf] gfd ;+/If0f lsl;d ;+/If0f ul/g] tl/sf

	 cfk"mnfO{ hfFrf}+ M

1.	 tn lbOPsf k|Zgsf ;xL pQ/sf] ljsNkdf l7s lrx\g -á_ nufpg'xf];\\ M

-s_	 jg:klt sf]ifdf dfq kfOg] cjoj tnsf dWo] s'g xf] <

-c_	 Knfl:68;	 -cf_	 sf]if lemNnL

-O_	 ;]G6«f]hf]d	 -O{_	 Eofs'n

-v_ jg:klt / hgfj/ b'j} sf]ifdf kfOg] cjoj s'g xf] <

-c_ Snf]/f] Knf:6	 -cf_ Go'lSno;

-O_ l;lnof	 -O{_ sf]if leQf 

-u_	 hgfj/ sf]ifdf dfq kfOg] cjoj s'g xf] <

-c_	 Eofs'n	 -cf_	 l;lnof

-O_	 ;fO6f]KnfHd	 -O{_	 uNuL a8L

-3_	 s'g tGt'n] jg:kltdf a[l4 ug]{ sfd u5{ <

-c_	 UofNffG8'n/	 -cf_	 d]l/:6d]l6s

-O_	 :gfo'	 -O{_	 k]ed]G6 Olky]lnod

-ª_	 d]l/:6d]l6s tGt'sf] k|d'v sfd s] xf] <

-c_	 Zjf;k|Zjf; ug'{	 -cf_	 vfgf agfpg'

-O_	 kfrg lj|mof ug'{	 -O{_	 la?jfsf] j[l4 ug'{
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2=	 tn lbOPsf zAbaf6 ;xL pQ/ 5fg]/ vfnL 7fpFdf n]Vg'xf];\ .

-uNuL a8L, Eofs'n, dfO6f]sf]lG8«of, tGt', d'6'_

-s_	 ;hLjsf] zlSt e08f/====================nfO{ elgG5 .

-v_	 k|f]l6g / lnlk8nfO{ kl/jxg / ¿kfGt/0f=================n] u5{ .

-u_	 sf]ifdf kfgLsf] dfqf nfO{ ;Gt'ng ug]{ sfd=============sf] xf] .

-3_	 Ps} k|s[ltsf sf]ifx¿sf] ;d"xnfO{======================elgG5 .

-ª_	  z/L/df /St;~rf/sf] sfd ===================n] u5{ .

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

-s_	 jg:klt sf]if / hgfj/ sf]if

-v_	 sf]if lemNnL / sf]if leQf

-u_	 /St ;~rf/ / :gfo' k|0ffnL

-3_	 tGt' / cª\u

4=	 hgfj/ sf]if / jg:klt sf]ifsf] ;kmf gfdflª\st lrq agfpg'xf];\\ .

5=	 5f]6s/Ldf n]Vg'xf];\M

-s_	 Eofs'n

-v_	 ;fO6f] KnfHd

-u_	 sf]nDgf/ Olky]lnod

-3_	 kfrg k|0ffnL
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	 lbOPsf] ljifoj:t' k9\g'xf];\\ / 5nkmn ug'{xf];\\ M

k[YjL dflg;nufotsf hLj tyf jg:ktLsf] ;femf jf;:yfg xf] . k[YjLsf] s'g} Ps 
:yfgdf ljleGg vfnsf ;hLjx¿ kfOG5g\ . o; k|sf/sf] hLjx¿sf] ldl>t pkl:yltnfO{ 
g} h}ljs ljljwtf elgG5 . logLx¿ Pscsf{df k/lge{/ /x]sf x'G5g\ . ;hLj tyf 
gLlh{jx¿sf] ljljwtfsf] ;dfof]hg g} k|s[lt xf] . k|s[ltdf kfOg] ;hLjsf] ;ª\Vof / 
lsl;d w/ftnLo prfOn] klg c;/ kf/]sf] x'G5 . rf}F/L, kfG8f, 8fFkm] r/f cflb a9L prfO{ 
ePsf lr;f] xfjfkfgLdf /xG5g\ . l;+x, :ofn, ;k{, ;'uf cflb kz'kG5L tftf] xfjfkfgL 
ePsf :yfgdf kfOG5g\ . hldg tyf kfgLdf kfOg] hgfj/ tyf jg:kltdf klg ljljwtf 
/xG5 . lxdfnL e]udf :ofp kmN5 eg] cfFk t/fO{ e]udf kfOG5 . h}ljs ljljwtf / 
jftfj/0flar 3lgi6 ;DaGw /xG5 . 

	 lj|mofsnfk M 1

tnsf] tflnsfdf lxdfnL e]u / t/fOdf kfOg] kfFr kfFrcf]6f hgfj/ / jg:kltsf] gfd 
n]Vg'xf];\ .

lxdfnL e]u t/fO{ e]u

k|fs[lts ;Dkbf / o;df dflg;sf] lge{/tf (Natural Resources and Human 
Dependency)

dflg;n] cfkm\gf] hLjgofkgsf nflu cfjZos kbfy{ k|s[ltaf6 dflg;n] ufF;, af;, 
skf;nufot xfjf, kfgL, vfBfGg, cf>o:yn, h8La'6Lsf nflu k|s[ltdf g} e/ kg'{k5{ . 

-s_ vfBfGg (Food)

k|f0fLx¿nfO{ b}lgs lj|mofsnfksf nflu zlStsf] vfFrf] k5{ . zlSt k|fKt ug{ xfjf, kfgL 

PsfO 

4
h}ljs ljljwtf / jftfj/0f  
Biodiversity and Environment
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/ vfgfsf] cfjZostf k5{ . dflg;n] klg cfkm\gf] vfBfGg v]tLkftLaf6 k|fKt u5{g\ . oL 
vfBfGg pTkfbgsf nflu hn, hldg, hgfj/df e/ kg'{k5{ . k|fs[lts ;Gt'ngdf u8a8 
ePdf vfBfGg pTkfbgdf x|f; cfpF5 . dflg;sf] hLjg k|fs[lts ;|f]tdf g} e/ k/]sf] x'G5 .

-v_ af;:yfg (Habitate)

dflg;sf] a;f]af;sf] nflu jf;:yfg agfpg cfjZos hldg, 9'ª\uf, df6f], sf7, 
kmnfdnufotsf vlgh wft' k|s[ltaf6 k|fKt u5{g\ . oL k|fs[lts ;|f]tsf] cTolws 
k|of]usf sf/0f j|mdzM k|fs[lts cefj x'Fb} uPsf 5g\ .

-u_ h8La'6L (Medicinal plants)

dflg;sf] :jf:Yo ;'wf/sf nflu cfjZos ljleGg cf}ifwLsf] ;|f]t h8La'6L xf] . 
h8La'6Lsf] ¿kdf x/f]{, a/f]{, cdnf, af]emf], ;k{uGwf, h6fd;L, kfFrcf}+n], ofrf{u'Daf, 
t'n;Lnufotsf s}of}F jg:kltsf] k|of]u ul/Fb} cfPsf] 5 . g]kfndf sl/a *)) lsl;dsf 
h8La'6L ePsf] cg'dfg 5 . g]kfnaf6 cf}ifwLsf] ¿kdf nueu &) hftsf h8La'6Lx¿ 
ljb]zdf lgsf;L x'G5g\ . ;+/If0f / cTolws k|of]usf sf/0f sltko h8La'6Lx¿ nf]k x'g] 
cj:yfdf k'u]sf 5g\ .

-3_ xfjf (Air)

dflg;nufotsf k|f0fLsf nflu Zjf;k|Zjf; k|lj|mof clt cfjZos k5{ . Zjf;k|Zjf; 
ljgf xfdL afFRg ;Sb}gf}F . ;f; km]bf{ clS;hg lng] / sfa{g 8fOcS;fO8 kmfNg] sfd 
x'G5 . To:t} la?jfn] k|sfz ;+Zn]if0f k|lj|mofåf/f vfgf agfpFbf sfa{g 8fOcS;fO8 lng] 
/ clS;hg kmfNg] sfd x'G5 . o;/L k|s[ltn] g} xfjfsf] ;Gt'ng agfO/fv]sf] 5 . pBf]u, 
snsf/vfgf, oftfoftsf ;fwgaf6 lg:sg] ljiffSt Uof; tyf w'jfF w'nfsf sf/0f jfo' 
k|b"if0f a9\b} uPsf] 5 . :jR5 jftfj/0fsf] cefjsf sf/0f ljleGg /f]u lgDtfpg] j|md 
a9\bf] 5 .

-ª_ kfgL (Water)

kfgL hLjgsf] nflu dxŒjk"0f{ ;|f]t xf] . xfd|f] z/L/df em08} ̂ ) k|ltzt kfgL x'G5 .  kfgLsf] 
k|of]u lkpgsf ;fy} v]tLkftL, ;/;kmfO, snsf/vfgfsf nflu klg ckl/xfo{ x'G5 . 
kfgLsf] ;|f]t / z'4tfnfO{ k|fs[lts¿kd} arfO/fVg r'gf}tL aGb} uPsf] 5 . kfgLsf] cefj  
k|b"if0fsf sf/0f cg]s vfn] /f]usf] ;fdgf hgfj/ jg:kltn] a]xf]g'{k/]sf] 5 . To;sf/0f 
kfgLsf] ;|f]t d'xfg tyf k|jfx If]qdf ;+/If0f / z'4Ls/0f ug'{ cfhsf] cfjZostf xf] .
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-r_ hldg (Land)

;a} ;hLjsf] cfwf/ hldg xf] . hgfj/sf] jf;:yfg tyf cfxf/ ljxf/ df6fdf g} lge{/ 
/xG5 . hgfj/ tyf jg:kltsf nflu df6faf6 vfB kbfy{ k|fKt x'G5 . a9\bf] ljleGg 
vfn] k|b"if0fsf sf/0f df6fsf] k|fs[lts u'0fnfO{ arfO/fVg sl7g kb}{ uPsf] 5 . h;sf] 
sf/0f afnLgfnL cGg pTkfbgdf x|f; x'g] j|md a9\bf] 5 . To;sf/0f xfdLn] a]n}df df6fsf] 
k|fs[lts u'0f ;+/If0fdf Wofg lbg' cfjZos 5 .

	 g]kfndf h}ljs ljljwtf ;+/If0fsf nflu ul/Psf k|of;

g]kfndf h}ljs ljljwtf Pjd\ k|fs[lts ;|f]t ;+/If0fsf nflu ljleGg :yfgdf  /fli6«o 
lgs'~h tyf jGohGt' cf/Ifx¿ 5'6\ofOPsf 5g\ . 

-s_ /fli6«o lgs'~h (National Park)	

o;cGt{ut k|fs[lts jftfj/0fsf ;fy} jGohGt', kGIfL, jg:klt, tyf ltgsf jf;:yfg / 
e"b[Zosf] ;+/If0f, Joj:yfkg tyf pkof]u ug{sf nflu 5'6\ofPsf] If]q k5{ . o:tf If]qdf 
cg'dltsf ;fy} tf]lsPsf] k|j]z z'Ns lt/]/ dfq} k|j]z ug{ kfOG5 . g]kfndf xfn;Dd 
lgDgfg';f/sf !@ cf]6f /fli6«o lgs'~h :yfkgf ePsf 5g\ M

1= lrtjg /fli6«o lgs'~h

	 o;sf] :yfkgf lj=;+ @)#) ;fndf ePsf] xf] .

	 If]qkmn (#@ ju{ ls=ld= 5 .

	 of] lrtjg, dsfjgk'/ / k;f{ lhNnf;Dd km}lnPsf] 5 .

	 o;nfO{ lj=;+= @)$! ;fndf ljZj ;Dkbf ;"rLdf ;dfj]z ul/Psf] 5 .

	 oxfF kf6] af3, u}F8f, xfQL, efn', lrt'jf, du/ uf]xL, 3l8ofn uf]xL, clhª\u/, 
lrQn, /t'jf, nu'gf / /ftf] afFb/ tyf nª\u'/x¿ kfOG5g\ . jg:kltdf pi0f k|b]zLo 
af]6 la?jfnufot clws¿kdf ;fnsf ?vx¿ kfOG5g\ .

2= /f/f /fli6«o lgs'~h

1.	 lj=;+= @)#@ ;fndf :yfkgf ePsf] .

2.	 o;sf] If]qkmn !)^ ju{ ls=ld= 5 .

3.	 of] d'u' / h'Dnf lhNnfdf km}lnPsf] 5 .
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4.	 o;leq g]kfnsf] ;a}eGbf 7'nf] tfn /f/f k5{ .

5.	 o; If]qdf lxpFbdf ;fOa]l/of / dfg;/f]j/af6 ;d]t r/fx¿ cfpF5g\ .

6.	 oxfF lxdfnL efn', yf/, 3f]/n, s:t"/L d[u, aFb]nnufotsf hf8f] 7fpFdf kfOg] 
hgfj/ tyf r/fr'?ª\uL kfOG5 .

7.	 oxfF k|foM sf]0fwf/L ?v kfOG5 .

8.	 of] ;aeGbf ;fgf] /fli6«o lgs~h xf] .

3=	 alb{of /fli6«o lgs'~h

1.	 of] lj=;+ @)#@ df :yfkgf ePsf] xf] .

2.	 o;sf] If]qkmn (^* ju{ ls=ld= 5 .

3.	 of] alb{of lhNnfdf k5{ .

4.	 oxfF af3, lrt'jf, s[i0f;f/, lgnufO{, h/fof], lrQn, nu'gf, af/l;ª\u],3l8ofn, 
uf]xL, du/ uf]xL, 8lNkmg, hª\unL xfQL ljleGg k|hfltsf r/f kfOG5 . oxfF ;fnsf] 
?v / 3fF;] d}bfg 5g\ .

4=	 ;u/dfyf /fli6«o lgs'~h

1.	 lj=;+= @)#@ ;fndf ePsf] xf] .

2.	 If]qkmn !!$* ju{ ls=ld= 5 .

3.	 of] ;f]n'v'Da' lhNnfdf k5{ .

4.	 oxfF ;u/dfyf, Nxf]T;], g'K;], k'df]/L, cfdfbAnd / yfd;]s'{, lxdfn /x]sf 5g\ .

5.	 oxfF s:t"/L d[u, lxdfnL efn', yf/, 3f]/n, emf/n, cflb jGohGt' tyf 8fFkm], 
lrlnd], sflnh, lxds'v'/f, nfnr'Rr], lxdr'Rr] r/f kfOG5g\ . jg:kltdf w'kL, 
ef]hkq, u'/fF;, uf]a|] ;Nnf, l7ª\u|] ;Nnf cflb kfOG5 .

5=	 nfª6fª /fli6«o lgs'~h

1.	 o;sf] :yfkgf lj=;+= @)#@ ;fndf ePsf] xf] .

2.	 o;sf] If]qkmn !&!) ju{ ls=ld= 5 .

3.	 of] /;'jf, g'jfsf]6 / l;Gw'kfNrf]s lhNnfdf km}lnPsf] 5 .

4.	 oxfF /ftf] kfG8f, /ftf] afFb/, s:t"/L d[u, lxdfnL efn', yf/, 3f]/n, emf/n cflb 
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jGohGt' tyf 8fFkm], lrlnd], sflnh, lxds'v'/fnufotsf ljleGg r/f kfOG5g\ . 
jg:kltdf w'kL, ef]hkq, u'/fF;, uf]a|] ;Nnf, l7ª\u|] ;Nnf cflb kfOG5 . oxfF tLy{:yn 
uf];fO{+s'08 klg k5{ .

6=	 ;] kmf]S;'G8f] /fli6«o lgs'~h

1.	 o;sf] :yfkgf lj=;+= @)$) ;fndf ePsf] xf] .

2.	 o;sf] If]qkmn #%%% ju{ ls=ld= 5 .

3.	 of] 8f]Nkf / d'u' lhNnfdf km}lnPsf] 5 .

4.	 of] g]kfnsf] ;a}eGbf 7'nf] /fli6«o lgs'~h xf] .

5.	 oxfF lxpFlrt'jf, ltAatL v/fof], lxdfnL efn', yf/, 3f]/n, s:t'/L d[u, gfp/ cflb 
jGohGt' kfOG5 . oxfF jg:kltx¿df w'kL, u'/fF;, uf]a]| ;Nnf, l7ª\u|] ;Nnf cflb 
kfOG5 . oxfF kmf]S;'G8f] tfn / ;] u'Daf klg 5 .

7=	 vKt8 /fli6«o lgs'~h

1.	 o;sf] :yfkgf lj=;+= @)$@ ;fndf ePsf] xf] .

2.	 o;sf] If]qkmn @@% ju{ ls=ld= 5 .

3.	 of] aemfª, afh'/f, c5fd / 8f]6L lhNnfdf km}lnPsf] 5 .

4.	 oxfF /t'jf, s:t"/L d[u, 3f]/n, lrt'jf, hª\unL s's'/, la/fnf], /ftf] afFb/ tyf 8fFkm], 
d'gfnnufotsf r/fr'?ª\uL kfOG5g\ .

5.	 oxfF ;Nnf, v;'|, lgufnf] tyf 3fF;] d}bfg 5g\ .

8=	 dsfn' a?0f /fli6«o lgs'~h

1.	 o;sf] :yfkgf lj=;+ @)$( ;fndf ePsf] xf] .

2.	 o;sf] If]qkmn !%)) ju{ lsnf]ld6/ 5 .

3.	 of] ;+v'jf;ef / ;f]n'v'Da' lhNnfdf km}lnPsf] 5 .

4.	 oxfF xfa|], lxpF lrt'jf, ltAatL v/fof], yf/, s:t"/L d[u, gfp/, 3f]/n, lxdfnL efn', 
lrt'jf cflb kfOG5 .

5.	 jg:kltdf ;'gufef, hª\unL u'nfkm, uf]a| tyf l7ª\u|] ;Nnf], nfnLu'/fF;, rfFk, 
;'ulGwt k"mn tyf emf/kft kfOG5 .
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9=	 lzjk'/L gfufh'{g /fli6«o lgs'~h

1.	 o;sf] :yfkgf lj=;+= @)%* ;fndf ePsf] xf] .

2.	 of] sf7df8f}F, g'jfsf]6, wflbª / l;Gw'kfNrf]s lhNnf;Dd km}lnPsf] 5 .

3.	 o;sf] If]qkmn !%* ju{ ls=ld= 5 .

4.	 oxfF WjfF;] lrt'jf, lrt'jf, ;fns, jg la/fnf], efn', /ftf] afFb/, 3f]/n, aFb]n, 
/t'jf, lrQn tyf ljleGg k|hfltsf r/f kfOG5 .

5.	 oxfF demf}nf vfnsf emf8L tyf ?v la?jf kfOG5 .

10=	 afFs] /fli6«o lgs'~h

1.	 o;sf] :yfkgf lj=;+= @)^& ;fndf ePsf] xf] .

2.	 of] afFs] lhNnfdf k5{ .

3.	 o;sf] If]qkmn %%) ju{ ls=ld= 5 .

4.	 oxfF af3 3l8ofn uf]xL, aFb]n, lrQn, h/fof], lgnufO{, xfQL cflb hgfj/ tyf 
ljleGg k|hfltsf /}yfg] tyf a;fOF ;/]/ cfpg] r/fr'?ª\uL kfOG5 .

5.	 ;fn, l;;f}, vo/sf] hª\unsf ;fy} 3fF;] d}bfgx¿ kfOG5 .

11=	 z'SnfkmfF6f /fli6«o lgs'~h

1.	 o;sf] :yfkgf lj=;+= @)&# ;fndf ePsf] xf] .

2.	 s~rgk'/ lhNnfdf /x]sf] o;sf] If]qkmn #)% ju{ ls=ld= /x]sf] 5 .

3.	 oxfF aFb]n, kf6] af3, efn', lgnufO{, h/fof] lrQn cflb hgfj/ tyf ljleGg 
r/fr'?ª\uL kfOG5g\ .

4.	 oxfF ;fn, l;;f} / vo/sf ?v tyf 3fF;] d}bfg kfOG5 .

12.	 k;f{ /fli6«o lgs'~h

1.	 o;sf] :yfkgf lj=;+=@)&$ ;fndf ePsf] xf] .

2.	 of] lrtjg, dsjfgk'/, k;f{ / af/f lhNnfdf km}lnPsf] 5 . o;sf] If]qkmn ^@&$

3.	 oxfF xfQL, af3, uf}/L ufO{, lrt'jf h/fof] cflb hgfj/ tyf /}yfg] r/f kfOG5 .

5	 oxfF ;fn, l;;f} / vo/sf ?vx¿ tyf 3fF;] d}bfg kfOG5 .
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	 -v_	 jGohGt' cf/If (Wildlife Reserves)

k|fs[lts jftfj/0f, jGohGt' tyf jf;:yfg / jg:klt ;+/If0fsf nflu 5'6\ofOPsf] 
If]qnfO{ jGohGt' cf/If0f elgG5 . Nff]kf]Gd'v tyf b'n{e jGohGt'sf] ;+/If0fsf ;fy} 
cWoog cg';Gwfgsf nflu o:tf If]q k|of]u ul/G5 . g]kfndf Pp6f dfq} jGohGt' cf/If 
/x]sf] 5 .

1=	 sf];L6Kk' jGohGt' cf/If

6.	 o;sf] :yfkgf lj;+ @)#@ ;fndf ePsf] xf] . 

7.	 of] ;'g;/L / ;Kt/L lhNnfsf] !&% ju{ lsld df km}lnPsf] 5 .

8.	 o;df d'VotM cgf{ -hª\unL e}F;L_ sf] ;+/If0f / j[l4 u/fpg' xf] .

9.	 oxfF aFb]n, nu'gf, 3l8ofn, :yfgLo tyf a;fOF;/fO u/]/ cfpg] r/fx¿sf] d'Vo 
jf;:yfg xf] .

10.	 oxfF l;;f} / vo/sf ?v kfOG5 .

	 -u_	 9f]/kf6g l;sf/ cf/If (Dhorpatan Hunting Reserve)

1.	 oxfF cg'dltsf] ;fy} tf]lsPsf] z'Ns lt/]/ tf]lsPsf] ;dofjlwdf tf]lsPsf] If]qdf 
tf]lsPsf] ;ª\Vofdf l;sf/ ug{ kfOg] Joj:yf ul/Psf] 5 .

2.	 o; l;sf/ cf/Ifsf] :yfkgf lj=;+= @)$$ ;fndf ePsf] xf] .

3.	 of] ?s'd, afUn'ª / DofUbL lhNnfsf] !#@% ju{ lsld df km}lnPsf] 5 .

4.	 oxfF gfp/, emf/n, yf/ / lxdfnL efn' k|d'v ¿kdf kfOG5 .

5.	 oxfF w]/} ;ª\Vofdf /x]sf hgfj/nfO{ l;sf/ v]Ng cg'dlt lbOG5 .

	 -3_	 ;+/If0f If]q (Conservation Area)

k|fs[lts ;|f]t;fwg, jGo hGt' tyf logLx¿sf] jf;:yfg ;+/If0f ug]{, :yfgLo jfl;Gbfsf] 
;fdflhs, ;f+:s[lts, cfly{s kIfsf] lbuf] ljsf; / lj:tf/ ug]{ nIosf ;fy ;+/If0f If]q 
Joj:yf ul/Psf] 5 . g]kfndf xfn;Dd 5 cf]6f ;+/If0f If]qx¿ /x]sf 5g\ .
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1.	 cGgk"0f{ ;+/If0f If]q

1.	 o;sf] :yfkgf lj=;+= @)$# ;fndf ePsf] xf] .

2.	 of] sf:sL lhNnfsf] cGgk"0f{ lxdfnsf] cf;kf;sf] &^@( ju{ ls=ld= If]qkmndf 
km}lnPsf] 5 .

3.	 k|s[lt ;+/If0f sf]ifn] cfjZos ;+/If0f tyf ljsf; / lj:tf/sf nflu sfo{j|md 
;~rfng ub}{ cfPsf] 5 .

2=	 sGrghª\uf ;+/If0f If]q

1.	 o;sf] :yfkgf lj;+ @)%$ ;fndf ul/Psf] xf] .

2.	 of] tfKn]h'ª lhNnfsf] @)#% ju{ ls=ld= df km}lnPsf] 5 .

3.	 oxfF lxdfnL nfrf{, uf]a|] ;Nn], l7ªu|] ;Nnf, w'kL ;Nnf], @$ k|hfltsf nfnLu'/fF; 
kfOG5 .

4.	 oxfF lxpF lrt'jf, s:t"/L d[u, lxdfnL sfnf] efn', AjfF;f] gfp/, 3f]/n cflb hgfj/ 
kfOG5g\ .

3=	 dgf:n' /+/If0f

1	 o;sf] :yfkgf lj=;+= @)%% ;fndf ePsf] xf] .

2	 uf]vf{ lhNnfsf] !^^# ju{ ls=ld= df km}lnPsf] 5 .

3	 oxfF s:t"/L d[u, lxpF lrt'jf, lxdfno yf/, gfp/ tyf pRr If]qdf kfOg] r/f kfOG5 .

4=	 uf}/Lzª\s/ ;+/If0f If]q

1	 o;sf] :yfkgf @)^^ ;fndf ePsf] xf] .

2	 bf]nvf, l;Gw'kfNrf]s / /fd]5fksf] @!&( ju{ ls=ld= df km}lnPsf] 5 .

3	 lxpF lrt'jf, /ftf]kf08f, s:t"/L d[u, clhª\u/ tyf ljleGg k|hfltsf h8La'6L, 
jg:klt tyf r/fx¿ kfOG5 .

5=	 s[i0f;f/ ;+/If0f If]q

1	 of] s[i0f;f/ ;+/If0fsf nflu :yfkgf ulPsf] xf] .

2	 o;sf] :yfkgf lj;+= @)^% ;fndf ePsf] xf] .

3	 of] alb{of lhNnfsf] !^=(% ju{ ls=ld= df km}lnPsf] 5 .
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6=	 clkgDkf ;+/If0f If]q

1	 o;sf] :yfkgf lj=;+ @)^& ;fndf ePsf] xf] .

2	 of] bfr'{nf lhNnfsf] !()# ls=ld= If]qdf km}lnPsf] 5 .

3	 oxfF s:t"/L d[u, lxpF lrt'jf, lxdfno yf/, gfp/ tyf pRr If]qdf kfOg] r/fx¿ 
kfOG5 .

4	 oxfF lxdfnL h8La'6Lx¿ kfOG5 .

	 lj|mofsnfk M 1

tkfO{+sf] jf;:yfg glhs} kg]{ /fli6o lgs'~h, ;+/If0f jf cf/If0fdWo] s'g} Pssf] e|d0f 
u/L ToxfFsf] j:t'l:yltaf/] k|ltj]bg tof/ ug'{xf];\ .

	 g]kfndf jg hª\unsf] l:ylt

1.	 jg hª\unsf] l:ylt lbgk|lt lbg 36\bf] j|mddf 5 .

2.	 clxn] hª\un $)=#^ k|ltzt / emf8L $=#* k|ltzt /x]sf] 5 .

3.	 t/fO{ / pRr lxdfnL If]qdf !! k|ltzt / afFsL %) k|ltzt jg hª\un kxf8L 
e"efudf 5 .

4.	 t/fO{df ;fn, l;;f}, vo/, l;dn, hfd'g, ;fh, x/f]{, a/f]{, /fhj[If cflb ?vx¿ 
kfOG5g\ .

5.	 kxf8L e"efudf ;Nnf], lrnfpg], rfFk, s6';, afF;, t]hkft, cf]v/ cflb k|hfltsf 
?v kfOG5 .

6.	 lxdfnL If]qdf ljleGg k|hfltsf ;Nnf], w'kL u'/fF;, ef]hkqsf ?v tyf ax' d'No 
h8La'6Lx¿ kfOG5g\ .

	 jghª\unsf] dxŒj / cfjZostf

1.	 jghª\unaf6 3fF;kft, :ofpnf, sf7, bfp/f k|fKt ug{ 

2.	 kmnk"mn, h8La'6L k|fKt ug{ 
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3.	 jftfj/0fnfO{ :j:y / :jR5 /fVg 

4.	 jftfj/0fdf clS;hg rj|m sfj{g 8fOcS;fO8 rj|mnfO{ ;Gt'lnt /fVb} lgoldttf 
/fVg]

5.	 jghª\undf kfOg] kz'kG5Lsf] jf;:yfgnfO{ ;+/lIft ug{ 

6.	 e"Ifo x'gaf6 hf]ufpg 

7.	 dg;'gL jiff{nfO{ lgoldttf lbg 

8.	 ko{6g pBf]unfO{ ljsf; / lj:tf/ ug{ 

9.	 kfgLsf d'xfgx¿sf] j[l4, lj:tf/ / ;+/If0f ug{ 

10.	 hª\unL h8La'6Lsf] ;+/If0fsf ;fy} ljsf; / lj:tf/ ug{ .

	 lj|mofsnfk M 2

tkfO{+ a;]sf] 7fpF j/k/ s] s:tf af]6la?jf kfOG5g\ < tL lj?jfsf] pkof]u s] sfdsf 
nflu ul/G5 tnsf] tflnsfdf n]Vg'xf];\\ .

j|m=;+= la?jfsf] gfd k|of]u x'g] sfd

1

2

3

====

	 g]kfndf h8La'6Lsf] cj:yf

g]kfndf sl/a *)) h8La'6L ePsf] cg'dfg ul/Psf] 5 . To;dWo] emG8} &) hftsf 
h8La'6Lx¿ ljb]z lgsf;L x'g] u/]sf] 5 . jghª\unsf] ljgfz tyf cJojl:yt bf]xgsf 
sf/0f sltko h8La'6Lx¿ nf]k x'g] cj:yfdf k'u]sf 5g\ . To:t} rf]/Llgsf;Lsf sf/0fn] 
klg /fhZj ;ª\sng tyf h8La'6Lsf] cj:yfdf x|f; cfPsf] 5 . ef}uf]lns cj:yfcg';f/ 
lgDgadf]lhdsf kfOG5g\ .
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t/fO{ If]j|m x/f]{, a/f]{, cdnf, /fhj[If, lgd, c;'/f], ;k{uGwf cflb

dxfef/t If]j|m r'qf], wt'/f], lr/fOtf], af]emf], l6d'/ cflb

lxdfnL If]j|m kfFrcf}+n], kbdrfn, h6fd;L, of;f{u'Daf, Eofs'/, PSn]la/ cflb

	 lj|mofsnfk M 3

tkfO{Fsf] j;f]jf; jl/kl/ kfOg] h8La'6Lsf] gfd n]vL ltgsf] pkof]lutf ;d]t n]Vg'xf];\\ .

j|m=;+= h8La'6Lsf] gfd pkof]u x'g] efu k|of]u x'g] cf}ifwLo sfd

1

2

3

====

	 g]kfndf ;+/lIft jg k}bfj/

g]kfndf kfOg] s]xL jg:klt nf]kGd'v 5g\ . cTolws bf]xgsf sf/0f rfFk, h6fd;L, 
ofrf{u'Daf cflb nf]k x'g] cj:yfdf k'u]sf 5g\ . ;/sf/n] ;+/If0fsf p2]Zo /fvL ;ª\sng 
/ ljb]z lgsf;Ldf k|ltaGw;d]t nufPsf] 5 . kfFrcf}Fn], s'6\sL, h6fd;L, ;k{uGwf, 
;'uGwsf]lsnf, ;'uGwjfn, nf}7;Nnf, rfFk, ofrf{u'Daf, vo/, ;fn, ;QL;fn, ljho;fn, 
l;dn, cflbnfO{ ljb]z lgof{tdf /f]u nufOPsf] 5 .

kz'k+IfLsf] jt{dfg l:ylt / dxŒj

g]kfndf !&) eGbf a9L jGohGt' / *&( eGbf a9L hftsf r/f kfOG5 . af3, u}F8f, 
xfQL, lrt'jf, s:t'/L, cgf{, efn', aFb]n cflb k|d'v hgfj/ x'g . ltqf 8fFkm], d'gfn, 
sflnh, Rofv'/f, nfdk'R5|], 9's'/, sf]OnL, GofpnL, d'h'/ lrn, lu4, d}gfnufotsf 
r/fx¿ g]kfndf kfOG5 . kz'k+IfLx¿sf] pkl:yltn] vfB rj|m, kof{j/0fLo ;Gt'ng, tyf 
ko{6sLo cfsif{0fsf sf/0f cfocfh{g a9\g hfG5 . g]kfndf kfOg] @& yl/sf :tgwf/L 
hGt', ( hfltsf r/f / # hfltsf 3;|g] hGt'x¿ ;+/lIft 3f]lift ul/Psf 5g\ . s[i0f;f/, 
hª\unL uwf, k'8\s] aFb]n, v/fof] cflb hgfj/x¿ nf]k x'g nfu]sf 5g\ . 
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	 g]kfndf ;+/lIft 3f]lift ul/Psf hgfj/x¿

Psl;ª] u}F8f, xfQL, kf6] af3, kfG8f, clhª\u/, 7'nf] wg]; k|d'v x'g\ .

	 lbuf] ljsf;sf] l;4fGt (Principles of sustainable development) 

k|fs[lts jftfj/0f tyf ;|f]t;fwgnfO{ ;b'kof]u ub}{ efjL ;Gtltsf nflu ;d]t hf]ufpFb} 
dfgj lxtsf nflu ul/g] ljsf;nfO{ lbuf] ljsf; elgG5 . jt{dfgdf ljsf;sf] gfddf 
cGwfw'Gb ;|f]t;fwgsf] bf]xg u/]sf] sf/0f k|fs[lts ljkt\ / cefj lbgk|lt lbg a9\b} 
5g\ . o;nfO{ lgoGq0f ug{ lbof] ljsf;sf] cjwf/0ff cl3 ;fl/Psf] xf] . lbuf] ljsf;df 
k|d'v l;4fGt lgDgg';f/ 5g\ M 

-s_	 kfl/l:ylts k4ltsf] ;+/If0f (Consrvation of Ecosystem)

k|s[ltdf /x]sf :ynLo, hnLo kfl/l:ylts k|0fffnLsf] hu]gf{ / ;Gt'lnt ¿kdf k|of]u u/]/ 
dfq ;|f]t;fwgsf] ;+/If0f / lg/Gt/tf lbg ;lsG5 . 

-v_	 h}ljs ljljwtfsf] ;+/If0f (Conservation of Biodiversity)

k[YjLdf /x]sf ;a} ;hLj tyf lghL{j j:t'x¿sf] ;+/If0fn] dfq lbuf] ljsf;n] ;fy{stf 
kfpF5 .
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-u_	 ;dfhsf] lbuf] ljsf; (Sustainable Development of Society)

lzIff, :jf:Yo, ;'/Iff, /f]huf/L tyf ;dfhdf hgr]tgf / ;xeflutfdf dfq lbuf] ljsf;sf 
nIf k|fKt ug{ ;lsG5 .

-3_	 dfgjLo ;|f]tsf] ljsf; (Development of Human Resources)

jftfj/0fsf] pRrtd k|of]u dflg;n] u/]sf] 5 . jftfj/0fLo x|f;sf] d'Vo sf/s klg 
dflg; g} xf] . jftfj/0fLo x|f; c1fgsf] sf/0fn] klg ePsf] x'G5 . To;sf/0f jftfj/0f 
/ lbuf] ljsf;sf] dxŒj / cf}lrTo af/]df cfjZos 1fg l;ko'St dfgjLo ;|f]tsf] ljsf; 
/ lj:tf/nfO{ k|fyldstf lbg'k5{ .

-ª_	 hg;ª\Vof lgoGq0f (Population control)

k[YjLdf ePsf] k|fs[lts ;|f]t;fwgnfO{ j[l4 ug{ ;lsGg . dflg;n] b}lgs hLjgdf k|of]usf 
ufF;, jf;, skf; tyf cf}ifwL, OGwgsf nflu k|fs[lts ;|f]tdf g} e/ kg'{k5{ . clgolGqt 
hg;ª\Vof a[l4sf sf/0f ;|f]t ;fwgsf] k|of]u klg a9\g' :jefljs} xf] . hg;ª\Vof 
lgoGq0f u/L k|fs[lts ;|f]t;fwgsf] ;Gt'lnt / ;d'lrt k|of]utkm{ d2t k'¥ofpF5 .

-r_	 hg;xeflutfdf j[l4 ( Increase in People Participation)

lbuf] ljsf; ax'cfolds ljifo ePsfn] o;df hg;xeflutfsf] d'Vo e"ldsf /xG5 . 
hg;xeflutfn] ljsf; lgdf{0fdf :jfldTj / ;xsfo{sf] ;d]t jftfj/0f l;h{gf u5{ . 

-5_	 ;f+:s[lts ;Dkbfsf] ;+/If0f (Conservation of Cultural Heritages)

;fdflhs d"No dfGotf, ;+:s[lt, k/Dk/f, /Lltl/jfh, wfld{s:yn cflbsf] ;+/If0f / 
k|j4{gn] lbuf] ljsf;sf nflu 6]jf k'¥ofpF5 . 

-h_	 k[YjLsf] axg Ifdtf leq /xg] (Included Within Carrying Capacity of 
Earth)

dflg;sf] cl;ldt cfjZostfnfO{ k[YjLdf /x]sf] l;ldt ;fwg ;|f]tn] wfGg ;Sb}g . 
To;sf/0f k|fs[lts ;|f]t ;fwgsf] l;dfleq /x]/ To;df gsf/fTds v;/ gkg]{ u/L pBf]u 
wGbf tyf ljsf; lgdf{0fsf sfd ul/g' k5{ .
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	 ljZj ;Gbe{df lbuf] ljsf;sf k|of;x¿

;+o'St /fi6;+3sf] ;fwf/0f ;efn] ;g\ !(*# df gj]{sf tTsflng k|wfgdGqL u|f] xfn]{; 
a'|G6NofG8sf] cWoIftfdf jftfj/0f / ljsf; ;DaGwL ljZj cfof]usf] u7g u¥of] . ;g\ 
!(*& df o; cfof]un] xfd|f] ;femf eljio (Our common future) gfds k|ltj]bg 
u¥of] . o;} k|ltj]bgn] lbuf] ljsf;sf] wf/0ff cl3 ;f/]sf] xf] . lbuf] ljsf;sf] cjwf/0ffdf   
lgDglnlvt s'/fdf hf]8 lbPsf] 5 M

1.	 k|s[ltsf] ;'/Iff / k|fs[lts ;|f]tsf] Joj:yfkg 

2.	 jftfj/0fLo kIfdf nufgLdf hf]8 

3.	 h}ljs ljljwtfsf] ;+/If0f 

4.	 kfl/l:ylts k|0ffnLsf] ;+/If0f 

5.	 k|b"if0f lgoGq0f 

6.	 hg;xeflutfdf j[l4 

7.	 hg;ª\Vof lgoGq0f / ul/jL lgjf/0f 

8.	 eljiosf ;Gtltsf] nflu ;+/If0f 

9.	 u}/ ;/sf/L ;+:yf / ;fd"lxs ;d"x lgdf{0f 

	 lbuf] ljsf;sf nIo (Sustainable Development Goals- SDGs)

lbuf] ljsf; nIok|flKtsf nflu ;g\ @)!^ b]lv @)#) ;Dd cjlw tf]lsPsf] 5 . 
o;sf] dfkgsf nflu !& cf]6f nIo / !^( cf]6f ;"rsx¿ lgwf{/0f ul/Psf] 5 . ;+o'St 
/fi6«;+3sf] ;g\ @)!%sf] &) cf}F dxf;efn] lbuf] ljsf;sf nIo :jLs[t u/]sf] xf] . lbuf] 
ljsf;sf nIo k|fKt ug{ g]kfnn] yk ;"rs;lxt sfo{of]hgf tyf dfu{lrq tof/ u/]sf] 
5 .

	 lbuf] ljsf;sf] dxŒj (Importance of Sustainable Devlopment)

1.	 ;|f]tsf] plrt k|of]u 

2.	 bfloTj af]w 
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3.	 cfwf/e"t kIfx¿sf] ljsf; 

4.	 hg;xeflutfdf cfwfl/t ljsf; 

5.	 ljsf;sf] ;Ldf lgwf{/0f 

6.	 bL3{sfnLg ;f]rfO 

	 cfk"mnfO{ hfFrf}F M

1=	 vfnL 7fpFdf pko'St zAb eg'{xf];\\ M

-s_	 g]kfndf sltcf]6f /fli6«o lgs'~h 5g\ <

-c_	 (	 -cf_	 !)

-O_	 !!	 -O{_	 !@

-v_	 nfª6fª /fli6«o lgs'~hsf] If]qkmn slt ju{ ls=ld= xf] <

-c_	 !&!)	 -cf_ !^!)

-O_	 !%!)	 -O{_	 !$!)

-u_	 /]8kfG8f s'g /fli6«o lgs'~hdf kfOG5 <

-c_	 alb{of	 -cf_	 lrtjg

-O_	 lzjk'/L gfufh'{g	 -O{_	 nfª6fª

-3_	 uf}/Lzª\s/ ;+/If0f If]qsf] :yfkgf lj=;+= slt ;fndf ePsf] lyof] <

-c_	 @)#@	 -cf_	 @)#^

-O_	 @)%^	 -O{_	 @)^^

-ª_	 g]kfndf tnsf dWo] s'g hgfj/nfO{ ;+/lIft ;"rLdf /flvPsf] 5 <

-c_	 aFb]n	 -cf_	 afFb/

-O_	 cgf{	 -O{_	 uf]xL
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2=	 sf/0f n]Vg'xf];\ M

-s_	 h8La'6Lsf] cj}w lgsf;L a9\bf] j|mddf 5 .

-v_	 dfgjLo lj|mofsnfksf] sf/0f jg:klt tyf hgfj/sf] nf]k x'g] j|md a9\bf] 
5 .

-u_	 dfgj a:tLdf jghGt'sf] cfsd0f a9\bf] j|mddf 5 .

-3_	 lbuf] ljsf; nIo k|fKt ug{ hg;xeflutfsf] dxŒj 5 .

3=	 t'ngf ug'{xf];\ M

-s_	 /fli6«o lgs'~h / l;sf/ cf/If

-v_	 h}ljs ljljwtf / kfl/l:ylts k|0ffnL

4=	 5f]6s/Ldf n]Vg'xf];\ M

-s_	 /fli6«o lgs'~hsf] dxŒj 

-v_	 lbuf] ljsf; nIosf l;4fGt 

-u_	 g]kfndf kfOg] h8La'6Lx¿sf] dxŒj 

-3_	 ;+/If0f If]qsf] cfjZostf 
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	 d}y'lgs / cd}y'lgs k|hgg  (Sexual and Asexual Reproduction)

;hLjx¿n] cfkm" h:t} gofF ;Gtfg pTkfbg u/L j+zsf] lg/Gt/tf lbg] k|lj|mofnfO{ k|hgg 
elgG5 . ;hLjsf] k|hgg lgDg lnlvt b'O{ k|sf/af6 x'G5 .

1.	 cd}y'lgs (Asexual)

2.	 d}y'lgs (Sexual)

1.	 cd}y'lgs (Asexual)

efn] / kf]yL k|hgg sf]ifx¿sf] ldnglagf x'g] k|hggnfO{ cd}y'lgs k|hgg elgG5 . o; 
k|lj|mofdf Pp6f dfp (Parent) hLjaf6 cfk"m h:t} ;Gtfg pTkGg x'G5 . of] k|lj|mof 5f]6f] 
cjlwdf g} ;DkGg x'G5 . o:tf] k|hgg k|foM ;/n / sd ljsl;t ;hLjdf dfq x'G5 . 
cd}y'lgs k|hgg lgDg lnlvt k|sf/sf 5g\ M

-s_	 lkm;g (Fission)

o;df Pssf]ifLo hLjx¿ ;fdfGo sf]if ljefhg eO{ Psaf6 b'O{ / b'O{af6 rf/ x'Fb} ;ª\Vofdf 
j[l4 x'G5 . Pp6f sf]if ljefhg eO{ b'O{cf]6f ;Gtlt sf]if aG5g\ eg] To;nfO{ afOg/L 
lkm;g elgG5 . of] k|hgg AofS6]l/of, 8fOP6d, cldaf, o'lUngf, Kof/fd]l;od h:tf ;"Id 
hLjdf x'G5 .

Pp6f sf]if ljefhg eO{ w]/}cf]6f ;Gtlt ag]df To;nfO{ dlN6kn lkm;g elgG5 . of] 
k|hgg  Snfdf8f]g; (chlamydomonas), KnfHdf]l8od (plasmodium) h:tf ;"Id 
hLjdf x'G5 .

PsfO 

5
hLjg k|lj|mof  
(Life Process)
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-v_	 al8ª (Budding)

hLjsf] z/L/df 6';f (Bud)  knfP/ 5'l6\6O{ gofF ;Gtltsf] ¿kdf ljsl;t x'g] k|lsofnfO{ 
al8ª elgG5 . of] k|lj|mof xfO8«f (hydra), lo:6 (yeast) hLjx¿df x'G5 .

-u_	 l/h]g]/];g (Regeneration)

hLjsf] z/L/ b'O{ jf b'O{eGbf a9L efudf 6'lj|mP/ gofF hLjsf] ljsl;t x'g] k|lj|mofnfO{  
l/h]g]/];g (regeneration) elgG5 . of] k|lj|mof xfO8«f (hyadra), gfDn]ls/f (tapeworm) 
h:tf hLjdf x'G5 .

-3_	 k|mfud]G6];g (Fragmentation)

o;df jg:klt 6'lj|mg uO{ To:t} gofF jg:klt ljsl;t x'G5 . h:t} :kfO/f]ufO/f 
(spirogyria), kmGhfO{ (Fungi) cflb of] k|lj|mofdf x'G5 .
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-ª_	 :kf]?n];g (Sporulation)

;/n la?jfdf :kf]/]lGhof (sporangia) leq aLhf08 (spores) aG5g\ . kl/kSj aLhf0f'x¿ 
cg's"n jftfj/0fdf cª\s'/fP/ gofF la?jf aGb5g\ . o; k|lj|mofnfO{ :kf]?n];g elgG5 . 
of] k|lj|mof kmGhfO{ (fungi) / AofS6]l/of (bacteria) d;  (Moss)  h:tf hLjx¿df 
x'G5 . 
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-r_	 e]lh6]l6e k|f]kfu];g (Vegetative Propagation)

la?jfx¿sf] h/f, sf08, kft cflbaf6 
gofF la?jf aGg] k|lj|mofnfO{ e]lh6]l6e 
k|f]kfu];g elgG5 . h/faf6 gofF la?jf 
aGg] nfx'/] k"mn, ;v/v08 cflb k5{g\ 
eg] sf08af6 gofF la?jf aGg]df cfn', 
cb'jf, u'nfkm / kftaf6 gofF la?jf aGg 
a]uf]lgof, a|fof]kmfOnd cflb x'g\ .

	 cd}y'lgs k|hggsf kmfObf

1=	 ;/n / l56f] x'G5 .	

2=	 Pp6} hLjdfq eP k|hgg x'G5 .

3=	 k}t[s u'0f oyfjt\ /xG5 .	

4=	 ;Gtfgdf Ps¿ktf cfpF5 .

5=	 Ps}k6s w]/} ;Gtlt pTkfbg ug{ ;lsG5 .

	 d}y'lgs k|hgg (Sexual Reproduction)

1.	 of] efn] k|hgg sf]if (sperm) kf]yL k|hgg sf]if (ovum) sf] ldng eO{ ;Gtfg 
pTkfbg x'g] lj||mof xf] .

2.	 w]/}h:tf] hgfj/ ljsl/t la?jfdf d}y'lgs k|hgg x'G5 .

3.	 efn] / kf]yL cnu cnu x'g] ;hLjnfO{ Pslnª\uL elgG5 . h:t} M dflg;, df5f, 
Eofu'tf, ;k{ cflb .

4.	 efn] / kf]yL cª\u Pp6} z/L/df ePsf] hLjnfO{ lålnª\uL jf peolnª\uL (bisexual)  
k|f0fL elgG5 . dflg;, k/]jf h:tf hgfj/ / jg:kltdf km;L{, d]jf h:tf jg:klt  
Ps lnª\uLo x'g\ eg] / tf]/L, s]/fp, uF8\of}nf cflb b'O{lnª\uLo x'g\ . 
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	 la?jfdf d}'y'lgs k|hgg (Sexual Reproduction)

ljsl;t la?jfsf] k|hgg cª\u k"mn xf] . k"mnsf] efn] cª\u PG8«f]l;odn] k/fu s0f 
agfpF5 . k"mnsf] kf]yL cª\u ufOgf]l;odn] cG8 pTkfbg u5{ . PG8«f]l;oddf ag]sf] 
k/fus0f ufOgf]l;oddf k'Ug] k|lj|mofnfO{ k/fu;]rg (pollination) elgG5 . To;kl5 
k/fus0f / c08sf] ldng x'G5 / o;nfO{ uef{wfg elgG5 . uef{wfgkl5 o'Udh (zygote)
sf] j[l4 eO{ lap aG5 / lap pd|]/ la?jf aG5 .

	 hgfj/df x'g] d}y'lgs k|hgg (Sexual Reproduction in Animal)

d}y'lgs k|hgg efn] / kf]yL k|hgg sf]ifsf] ldngaf6 ;DkGg x'G5 . hgfj/df uef{wfg 
b'O{ k|sf/n] x'G5 .

-s_	 afx\o uef{wfg (External fertilization)

of] hgfj/sf] z/L/ aflx/ efn] / kf]yL k|hgg sf]ifsf] ;+of]hgaf6 x'g] uef{wfg xf] . h:t}M 
df5f, Eofu'tf cflb .

-v_	 leqL uef{wfg (Internatl fertilization)

o;df efn] / kf]yL k|hgg sf]if ;+of]hg z/L/leq x'G5 / o'Udh (zygote) aG5 . o;kl5 
o'Udh sf]if ljefhg x'Fb} aRrfsf] ¿kdf ljsl;t x'G5 . dflg;, ufO{ o;sf pbfx/0f x'g\ .

d}y'lgs k|hggsf kmfObf

1.	 hLjx¿sf] ;ª\Vof j[l4 eO{ kl5;Dd sfod /xG5 .

2.	 ;Gtltx¿df gofF u'0fsf] ljsf; x'G5 .

3.	 hLjx¿sf] cfo' nfdf] x'G5 .

4.	 o;df efn] kf]yL b'j}sf] u'0f ;Gtltdf cfpF5 .

5.	 /f]u k|lt/f]wfTds Ifdtf a9L x'G5 .

	 lap (Seed)

lapx¿ ljleGg cfsf/ k|sf/sf x'G5g\ . logLx¿ leqsf] d'Vo ;+/rgf ;a} lapdf p:t} 
x'G5 . lap d'Votof b'O{ k|sf/sf x'G5g\ . 
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	 lj|mofsnfk M 1

wfg, ds}, l;dL, rgf, s]/fp, tf]/Lsf] lap lng'xf];\\ / Ps b'O{ lbg kfgLdf lehfpg'xf];\\ . 
oL lapn] kfgL ;f];L km'n]/ 7'nf] cfsf/sf aG5g\ . tL ljpsf] aflx/sf] af]j|mf la:tf/} 
lgsfNg'xf];\\ . k|To]s lapsf] sltcf]]6f kmSn]6f 5g\, cjnf]sg u/L ;"rL agfpg'xf];\ . 

1= PsbnLo lap (Monocotyledon)

PsbnLo lapdf Pp6f dfq kmSn]6f 
x'G5 . wfg, ux'F, ds} cflb PsbnLo 
la?jf x'g\ . lapdf l;8sf]6, OG8f]:kd{ / 
OlDa|of] x'G5 . lapsf] aflx/L kqn] (seed 
coat) n] lapsf] ;'/Iff u5{ . OG8f]:kd{df 
lap pld|g] ;dodf cfjZos kf}li6s 
tŒj x'G5 . ds}sf] bfgfdf r'Rrf] k/]sf] 
efunfO{ /]l8sn elgG5 . of] cª\s'/0f 
kl5 h/f aG5 . ds}sf] rf}8f efu kl6\6 
Kn'd'n (plumule) h'g kl5 sf08 aG5 . 
h:t} wfg, ux'F, hf}, sf]bf] PsbnLo lap 
x'g\ .

2= b'O{bnLo lap (Dicotyledonous Seed)

lapsf] af]j|mfleq kmSn]6f x'G5g\ . b'O{ 
cf]6f kmSn]6f (cotyledons) ePsf] 
lapnfO{ b'O{bnLo  elgG5 . lapsf] vfN8f] 
k/]sf] efunfO{ xfOnd (hilum) elgG5 . 
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xfOnd ;Fu} /x]sf] ;fgf] Kjfn nfO{ (micropyle) elgG5 . cª\s'/0fsf ;dodf  To; 
Kjfnaf6 lap leq kfgL k:5 ljpsf] cª\s'/0fdf ;xof]u u5{ .

PsbnLo / b'O{bnLo lapdf leGgtf

PsbnLo lap b'O{ bnLo lap

1=	 Pp6f dfq kmSn]6f x'G5 .

2=	 OG8f]:kd{ x'G5 .

3=	 xfOnd / dfOj|mf]kfOn cfFvfn] b]lvFb}g\ .

4=	 Kn'd'n w]/} ;fgf] x'G5 .

5=	 e"|0f ;fgf] x'G5 .

6=	 lapsf] / kmnsf] af]j|mf hf]l8Psf] x'G5 .

1=	 b'O{cf]6f kmSn]6f x'G5 .

2=	 OG8f]:kd{ x'Fb}g .

3=	 xfOnd / dfOj|mf]kfOn b]lvG5 .

4=	 Kn'd'n 7'nf] x'G5 .

5=	 e"|0f 7'nf] x'G5 .

6=	 lap cnUu} ag]/ sf];fleq /x]sf] 
x'G5 .

	 lapsf] 5/fO (Dispersal of Seeds)

lap d'VotM rf/ k|sf/n] 5l/G5 .

1= xfjfåf/fM 

xn'sf, ;fgf tyf e'jf em'; ePsf] lap x'g] la?jf xfj4f/f 5l/G5 . h:t} M l;dn, skf; 
tyf ljleGg vfnsf 3fF; .

2= kfgLåf/fM 

gl/jn, ;'kf/L, sdn cflb la?jfsf lap kfgLdf k/]/ Ps 7fpFaf6 csf]{ 7fpF;Dd k'Ug] 
u5{g\ .

3= dflg; tyf hLjhGt'åf/fM

hgfj/n] lgisf;g ubf{, z/L/df 6fFl;P/, dflg;n] pTkfbgsf nflu lap 5/]/ . h:t}M 
cDaf, uf]ne]F8f, lkkn cflbsf lap Ps 7fpaf6 csf]{7fpF;Dd 5l/g] u5{ .
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4= kmn cfkmF} hf]8;Fu km'6\bf M 

s]xL la?jfsf kmnkfs]kl5 cfkmF} hf]8n] km'6\5g\ / lap 5l/g k'U5 . h:t}M s]/fp, cfn;, 
ltn, ltp/L cflb 

	 lapsf] cª\s'/0f (Germination of Seed)

lapaf6 la?jf pld|gsf nflu pko'St xfjf, kfgL / tfkj|mdsf] cfjZostf k5{ .  

 

	 lj|mofsnfk M 2

cfjZos ;fdu|LM sfFrsf] las/ jf lunf;, sf7sf] Ps lkm6 hlt nfdf] 6'j|mf, wfuf], # 
cf]6f rgfsf] lap 

lrqdf b]vfP h;/L rgfsf] lapnfO{ sf7sf] 6'j|mfdf tLg 7fpFdf b'O{cf]6f 5]pdf Ps Ps 
cf]6f / lardf Pp6f kg]{ u/L wfuf]n] afFWg'xf];\ . To;kl5 las/df larsf] lap cfwf 8'Ag] 
u/L kfgL xfn]/ rf/ kfFr lbg pHofnf] 7fpFdf /fVg'xf];\ . Unf;df kfgLsf] ;tx g36\g] u/L 
larlardf kfgL yKb} hfg'xf];\ .



89lj1fg tyf k|ljlw tx –# -sIff ^–*_ efu b'O{

lapdf cfPsf] kl/jt{g x]// tnsf] tflnsfdf n]Vg'xf];\ M

j|m=;+= sf7df lap /x]sf] 7fpF lapsf] cj:yf sf/0f

1. 6'Kkfdf

2. lardf

3. km]bdf

	 k"mn k'mNg] la?jfsf] hLjg rj|m (Life cycle of Flowering Plant)

k"mn k'mNg] la?jf ljsl;t vfnsf x'G5g\ . o:tf la?jfdf k"mn, sf]lknf, kft, xfFuf h/f 
x'G5g\ . k"mn la?jfsf] k|hgg cª\u xf] . o:tf la?jf af6 lap pTkfbg x'G5 . ljsl;t 
k"mndf lgDglnlvt efu x'G5g\ .

 

kqbn (Calyx): of] k"mnsf] ;a}eGbf aflx/L efu xf] . of] xl/of] /ªsf kqx¿ ldn]/ 
ag]sf] x'G5 To;nfO{  ;]kN; elgG5 . o;n] sf]lknf cj:yfdf k"mnnfO{ ;'/lIft /fV5 .

k'ikbn (Corolla): of] kqbneGbf leq /x]sf] /ª\uLrª\uL efunfO{ k'ikbn elgG5 . 
k'ikbnsf kqnfO{ k]6N; elgG5 . of] efun] la?jfdf k/fu;]rgsf] j]nf ls/fx¿nfO{ 
cfslif{t ug{ ;xof]u u5{ . 

k'ª\s]z/ (Androeciumins): of] km"nsf] efn] efu xf] . of] :6fd]g (satmens) x¿af6 
ag]sf] x'G5 . :6fd]gsf] tNnf] kftnf] efunfO{ lkmnfd]G6 (filament) / dflysf] km'n]sf] 
efunfO{ k/fusf]if (anther) elgG5 . PGy/df efn] sf]if (male gamet) / k/fus0f 
(pollen grains ) x'G5 .
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:qLs]z/ (Gynoecium): of]] la?jfsf] kf]yL efu xf] . of] PseGbf a9L sfk]{n (carpel) 
jf lkl:6n (pistil) ldn]/ ag]sf] x'G5 . k|To]s sfk{]nsf tLg efu x'G5g\ –uef{zo 
(ovary), :6fOn (style) / l:6Udf (stigma) uef{zo kl/kSj ePkl5 kf]yL k|hgh sf]if 
pTkfbg u5{ . kf]yL k|hgh sf]ifnfO{ cf]ed (ovum) elgG5 .  

	 k/fu ;]rg (Pollination) 

efn] cª\usf] PGy/df ag]sf k/fu s0f kf]yL cª\usf] l:6udf ;Dd k'Ug] k|lj|mofnfO{ k/fu 
;]rg elgG5 . k/fu ;]rg b'O{ k|sf/n] x'G5 .

:jk/fu ;]rg (Self pollination) M Pp6} k"mnsf] k/fus0f ToxL k"mnsf] l:6Udf;Dd  
k'u]/ x'g] k/fu ;]rgnfO{ :jk/fu ;]rg elgG5 .

k/k/fu ;]rg (Cross pollination) M k/fu s0fx¿ Pp6f k"mnsf] PGy/jf6 csf]{ 
km'nsf] l:6Udf;Dd k'Ug] k|lj|mofnfO{ k/k/fu;]rg elgG5 .

	 uef{wfg (Feritilization)

k/fu ;]rgkl5 efn] / kf]yL ln+u sf]ifsf] ldng eO hfOuf]6 (zygote) aGg] k|lj|mofnfO{ 
uef{wfg elgG5 . k/fu ;]rgkl5 k|To]s k/fus0faf6 dl;gf] k/fu gnLsf] lj:tf/ eO{ 
uef{zodf k'U5 . k/fugnL x'Fb] cfPsf] efn] lnª\u sf]if / cf]Eo'ndf /x]sf] kf]yL lnª\u 
sf]ifsf] ldng eO{ hfOuf]6 aG5 . o;/L uef{wfg ePsf] hfOuf]6 ljsf; eP/ e|"0f x'Fb} 
lapsf] ¿kdf ljsf; x'G5 . 
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	 k|of]ufTds lj|mofsnfk

Pp6f k"mn l6k]/ kqbn, k'ikbn, k'ª\s]z/, :qLs]z/sf] cjnf]sg ub}{ ltgLx¿s]f lrq 
agfpg'xf];\ .

	 cfk"mnfO{ hfFrf}F M

1=	 tn lbOPsf pQ/dWo] ;xL pQ/ 5fGg'xf];\ M

-s_	 tnsf] s'g ;hLjdf cd}y'lgs k|hgg x'G5 <

-c_	 e]8f	 -cf_	 afFb/

-O{_	 tf]/L	 -O{_	 cldaf

-v_	 tnsf s'g hgfj/df l/h]g]/];g ljlwaf6 k|hgg x'G5 <

-c_	 r/f	 -cf_	 nfdv'6\6]

-O_	 h'sf	 -O{_	 6]kjd{
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-u_	 h/faf6 ;Gtfg  pTkfbg x'g] la?jf s'g xf] <

-c_	 ;v/v08	 -cf_	 ds}

-O_	 cfn'	 -O{_	 Kofh

-3_	 Pslnª\uL k"mn ePsf] la?jf s'g xf] <

-c_	 d]jf	 -cf_	 kmfk/

-O_	 tf]/L	 -O{_	 s]/fp

-ª_	 al8ª k|lj|mofaf6 ;Gtfg pTkfbg tnsfdWo] s'gdf x'G5 <

-c_	 Rofp	 -cf_	 O:6

-O_	 efO/;	 -O{_	 Aofs6]l/of	

2=	 vfnL 7fpFdf ldNbf] zAb eg'{xf];\\ M

-s_	 rgf ==============bnLo lap xf] .

-v_	 k"mnsf] ;a}eGbf aflx/sf] efunfO{=========elgG5 .

-u_	 lapsf] Kn'd'n cª\s'/0fkl5============aG5 .

-3_	 k/fus0f k"mnsf]===========efudf x'G5 .

-ª_	 k"mnsf] efn] cª\unfO{========elgG5 .

3=	 leGgtf n]Vg'xf];\ M

-s_	 PsbnLo / b'O{bnLo lap 	 -v_	 PG8«f]l;od / ufOgf]l;od\ 

-u_	 d}y'lgs / cd}y'lgs k|hgg 	 -3_	 afx\o uef{wfg / leqL uef{wfg 

-ª_	 k/fu ;]rg / uef{wfg 

4.	 5f]6s/Ldf pQ/ n]Vg'xf];\\ M

-s_	 d}y'lgs k|hgg		  -v_	 ufOgf]l;od

-u_	 hfOuf]6 (zygote)		  -3_	 k/fu;]rg

-ª_	 afOg/L lkm;g 
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rfn / lj>fd

rfnsf] cj:yfx¿

lj>fdsf] cj:yfx¿

	 lbOPsf] ljifoj:t' k9\g'xf];\\ / 5nkmn ug'{xf];\\ M

rfn (Motion) M j/k/sf c¿ j:t'sf] ;fk]Ifdf s'g} j:t'n] cfkm\gf] :yfg kl/jt{g 
u5{ eg] pSt j:t'sf] l:yltnfO{ rfn (motion) elgG5 . j:t'sf rfn ;dfg / c;dfg 
u/L b'O{ k|sf/sf x'G5g\ . j:t'n] a/fa/ ;do cGt/fndf a/fa/ b'/L kf/ u5{ eg] To:tf] 
rfnnfO{ ;dfg rfn elgG5 . j:t'n] a/fa/ ;do cGt/fndf a/fa/ b'/L kf/ ub}{g eg] 
To:tf] rfnnfO{ c;dfg rfn elgG5 . h:t}M pl8/x]sf] hxfh, u'l8/]x]sf] 6«s, lxFl8/x]sf] 
s's'/, u'l8/x]sf] es'G8f], alu/x]sf] kfgL cflb rfnsf s]xL pbfx/0f x'g\ . 

lj>fd (Rest) M j/k/sf c¿ j:t'sf] ;fk]Ifdf s'g} j:t'n] cfkm\gf] :yfg kl/jt{g ub}{g 
eg] pSt j:t'sf] l:yltnfO{ lj>fd (rest) elgG5 . h:t}M 3/, ?v, /f]ls/fv]sf] a; cflb 

PsfO 

6
an / rfn  

(Force and Motion)
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lj>fdsf s]xL pbfx/0f x'g\ .

lj>fd / ult ;fk]lIft zAb x'g\ . olb xfdL uf8Ldf ofqf ul//x]sf] cj:yfdf ;8s;Fu}sf] 
3/x¿, kf]n, ?vsf] t'ngfdf xfdL rfn cj:yfdf x'G5f}+ eg] uf8Lleqsf h:t} l;6, 
uf8Lsf] ‰ofn, uf8Ldf ofqf ul//x]sf] ofq'x¿sf] t'ngfdf lj>fd cj:yfdf x'G5f}+ . 
;fk]lIft ljGb'sf] t'ngfdf Ps} ;dodf s'g} klg j:t' rfn jf lj>fd b'j} cj:yfdf x'g 
;lsG5 .

:s]n/ kl/df0f / e]S6/ kl/df0f (Scalar quntity and Vector quantity)

dfg dfq} ePsf] t/ lbzf gePsf] ef}lts kl/df0fnfO{ :s]n/ kl/df0f elgG5 . o;sf] 
of]ukmn ;w}F wgfTds x'G5 . h:t}M nDafO{, lk08, 3gTj, j]u, sfo{, zlSt cflb x'g\ . dfg 
/ lbzf b'j} ePsf] ef}lts kl/df0fnfO{ e]S6/ kl/df0f elgG5 . o;sf] of]ukmn wgfTds, 
C0ffTds jf z"Go x'G5 . h:t}M ult, k|j]u, :yfgfGt/0f, an, tf}n cflb x'g\ .

j]u (Speed)

PsfO ;dodf kf/ ug]{ b'/LnfO{ j]u (speed) elgG5 . j]unfO{ ld6/ k|lt ;]s]G8 (m/s) 
PsfOdf gflkG5 . j]usf] kl/df0f (magnitude) dfq x'g] t/ lbzf (direction) gx'g] 
ePsfn] j]unfO{ :s]n/ (scalar) kl/df0f elgG5 . Pp6f sf/sf] j]u 20 ld6/ k|lt;]s]G8 
5 eGg'sf] cy{ To; sf/n] k|To]s ;]s]G8df 20 ld6/ b'/L kf/ u5{ eGg' xf] .

j]u Ö 
kf/ u/]sf] b'/L
nfu]sf] ;do

ult (Velocity)

PsfO ;dodf lglZrt lbzflt/ kf/ u/]sf] b'/LnfO{ ult (velocity) elgG5 . ultnfO{ 
klg ld6/k|lt ;]s]G8 (m/s) PsfOdf gflkG5 . ultsf] kl/df0f (magnitude) / lbzf 
(direction) b'j} x'g] ePsfn] o;nfO{ e]S6/ (vector) kl/df0f elgG5 . ultnfO{ ul0ftLo 
;dLs/0fdf lgDgfg';f/ JoSt ug{ ;lsG5 .

;dfg rfn
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c;dfg rfn

ult Ö 
lglZrt lbzfdf kf/ u/]sf] b'/L
b'/L kf/ ug{ nfu]sf] hDdf ;do

b}lgs hLjgdf j]u / ultsf] k|of]u p:t} nfUg ;S5 t/ ef}lts lj1fgdf logLx¿sf] cy{ 
km/s x'G5 .

;fk]lIfs ult (Relative velocity) 

Ps csf{df ;fk]lIfs ult

s'g} klg j:t'sf] cj:yf t'ngf ug{sf 
nflu cfjZos kg]{ lglZrt laGb', /]vf 
jf :yfgnfO{ ;Gbe{ laGb' (reference 
point) elgG5 . ;Gbe{ laGb';Fu t'ngf 
u/L JoSt ul/Psf] j:t'sf] ultnfO{ 
;fk]lIfs ult (relative velocity) km/s lbzfdf km/s ultsf j:t'
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elgG5 . lbOPsf] lrqdf sf/ A 10 m/s sf] ultdf klZrd lbzflt/ uO/x]sf] / sf/ B 
15 m/s sf] ultdf k"j{ lbzflt/ uO/x]sf] 5 . lrqdf ;Gbe{ /]vf MN df /x]sf] P ;Gbe{ 
laGb' (reference point) xf] . 

	 ljleGg cj:yfdf ;fk]lIfs ult lgsfNg] tl/sf 

-s_	 Pp6} lbzfdf Pp6} ultn] uO/x]sf] cj:yfdf 

dfgf}F b'O{cf]6f uf8L A / B ;Gbe{ /]vf PQ af6 Pp6} lbzftkm{ uO/x]sf 5g\ . b'j} uf8Lsf] 
ult ;dfg 10 m/s 5 . k|To]s uf8Ln] 1 ;]s]G8df 10 m b'/L lglZrt lbzfdf kf/ u/]sf 
5g\ . o; cj:yfdf b'j} uf8L;Fu}] x'G5g\ . logLx¿n] /]vf PQ sf] bfFhf]df b'/L kf/ ul//x] 
tfklg Ps csf{sf] bfFhf]df b'/L kf/ u/]sf x'Fb}gg\ . To;}n] logLx¿sf] ;fk]lIfs ult z"Go 
x'G5 . To;}n] ;dfg ultdf /x]sf b'O{cf]6f a;df ;jf/ ofq'x¿n] Pscfk;df cfk"mnfO{ 
l:y/ h:tf] dx;'; u5{g\ . 

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

Pp6} lbzfdf Pp6} ultn] uO/x]sf j:t'sf] ;fk]lIfs ult 

VAB = VB – VA = (10 – 10) m/s = 0

-v_	 Pp6} lbzfdf km/s km/s ultn] uO/x]sf] cj:yfdf 

tnsf] klxnf] lrqdf sf/ A / sf/ B ;'?sf] cj:yfdf ;fk]If laGb' MN af6 j|mdz M 
10 m/s / 15 m/s sf] ultn] Pp6} lbzflt/ u'l8/x]sf 5g\ . bf];|f] lrqdf 1 ;]s]G8kl5sf] 
cj:yf b]vfOPsf] 5 . o; cj:yfdf sf/ A n] 10 m / B n] 15 m b'/L kf/ u/]sf 5g\ . 
t/ sf/ A af6 sf/ B x]bf{ 1 ;]s]G8df 5 m b'/L kf/ u/]sf] b]lvG5 . o;df A sf] ;fk]Ifdf 
B sf] ult 5 m/s x'G5 . 
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Pp6} lbzfdf km/s ultn] uO/x]sf sf/x¿;'?sf] cj:yf                                       ! ;]s]G8kl5sf] cj:yf

VAB = VB – VA = (15– 10) m/s = 5 m/s

-u_	 ljk/Lt lbzfdf Pp6} ult / km/s km/s ultn] uO/x]sf] cj:yfdf 

ljk/Lt  lbzfdf  uO/x]sf j:t'

km/s lbzfdf km/s km/s ultn] uO/x]sf j:t'

dflysf lrqdf klxnf]df b'j} sf/ A / B ;fk]lIfs /]vf PQ af6 ljk/Lt lbzflt/ uO/x]sf 
5g\ . klxnf]df b'j} sf/ A / B ;dfg ult 20 m/s sf b/n] u'l8/x]sf 5g\  . bf];|f]df sf/ 
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A / sf/ B ;fk]lIfs /]vf PQ tkm{ ljk/Lt lbzfaf6 uO/x]sf 5g\ . oL b'j} cj:yfdf 
;fk]lIfs ult VAB = VBA= VA + VB  x'G5 . 

t;y{ klxnf] lrqdf VAB  =  20 m/s + 20 m/s  =  40 m/s 

bf];|f] lrqdf VAB  = (25 m/s) – (– 35 m/s)  =  25 m/s + 35 m/s =  60 m/s

o:tf] cj:yfdf sf/ A / sf/ B df ;jf/ ofq'x¿n] Pscsf{df sf/sf] ult jf:tljs 
eGbf a9L ePsf] dx;'; u5{g\ .  

;du|df Pp6} lbzfdf u'l8/x]sf b'O{cf]6f uf8Lsf] 

;fk]lIfs ult = klxnf]sf] ult – bf];|f]sf] ult x'G5 .

cyf{t\ VAB = VA  – VB

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

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

To;} u/L b'O{ ljk/Lt lbzfdf u'l8/x]sf j:t'sf] ;fk]lIfs ult = Pp6f j:t'sf]  ult + 
csf]{ j:t'sf] ult

VAB  =  VA + VB x'G5 .

pbfx/0f 1

b'O{cf]6f a;x¿ A / B j|mdz M 15 m/s / 10 m/s sf] ultdf Pp6} lbzflt/ u'l8/x]sf 
5g\ eg] A sf] B ;Fusf] ;fk]lIfs ult slt xf]nf < olb ltgLx¿ ljk/Lt lbzflt/ nfu]sf 
eP ;fk]lIfs ult slt xf]nf <

oxfF, uf8L A sf] ult (VA) = 15 m/s

uf8L B sf] ult (VB) = 10 m/s

;fk]lIfs ult (VAB) = ?

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

		  or,	 VAB = 15 m/s – 10 m/s

		  ∴	 VAB = 5 m/s

ljk/Lt lbzfdf hfFbf ;fk]lIfs ult (VAB) = VA + VB
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		  or, 	 (VAB) = 15 m/s + 10 m/s

		  ∴ 	 (VAB) = 25 m/s

To;}n] Pp6} lbzfdf ;fk]lIfs ult 5 m/s / ljk/Lt lbzfdf ;fk]lIfs ult 25 m/s x'G5 .

cf};t ult (Average velocity)

;dfg rfn ePsf j:t'sf] ult lglZrt x'G5 eg] c;dfg rfn ePsf j:t'sf] ult slxn] 
a9L / slxn] sd x'G5 . o:tf] cj:yfdf j:t'sf] cf};t ult lgsflnG5 . Ps PsfO 
;dodf lglZrt lbzflt/ kf/ u/]sf] hDdf b'/LnfO{ cf};t ult elgG5 .

cf};t ult Ö 
lglZrt lbzflt/ kf/ u/]sf] hDdf b'/L (s)

hDdf nfu]sf] ;do (t)
∴ v Ö 

s
t 

oxfF, v Ö  cf};t ult

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

t Ö hDdf nfu]sf] ;do xf] .

pbfx/0f 2

olb Pp6f j:t'n] lglZrt lbzfdf 3 ;]s]G8df 10 ld6/ b'/L kf/ u/]5 / csf{n] ;f]xL 
lbzfdf 6 ;]s]G8df 17 ld6/ b'/L kf/ u/]5 eg] j:t'sf] cf};t ult slt xf]nf <

oxfF, cf};t ult Ö 
hDdf kf/ u/]sf] b'/L
hDdf nfu]sf] ;do

or, cf};t ult (v) = 
s
t =  

10m + 17m 
3 + 6  = 3m/s

olb Pp6f j:t'sf] lglZrt lbzfdf km/s km/s ;dodf km/s km/s ult 5 eg] j:t'sf] 
;'?sf] ult u / clGtd ult v dfg]/ lgDglnlvt ;"q k|of]u u/L To;sf] cf};t ult 
lgsfNg ;lsG5 M

cf};t ult Ö 
;'?sf] ult ± clGtd ult

2

(v) = 
u + v

2
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k|j]u (Acceleration)

PsfO ;dodf ultdf ePsf] kl/jt{gnfO{ k|j]u (acceleration) elgG5 . o;nfO{ P; cfO 
k|0ffnLdf ld6/ k|lt ;]s]G8 k|lt ;]s]G8 (m/s2) PsfOdf gflkG5 .

dfgf}F, Pp6f ;fOsnsf] ;'?sf] ult (u) 5 
/ (t) ;dokl5 o;sf] ult (v) df kl/jt{g 
x'G5 eg] o;sf] ultdf ePsf] kl/jt{g = 
(v – u)  x'G5  . 

k|j]u Ö 
ultdf ePsf] kl/jt{g

nfu]sf] ;do

or, k|j]u Ö 
 clGtd ult – ;'?sf] ult

nfu]sf] ;do

∴ a = 
u – v

2
ult ;dfg ePsf j:t'df k|j]u pTkGg x'Fb}g cyjf z"Go x'G5 . u'l8/x]sf j:t'sf] ult 
36a9 eO/xG5 . u'l8/x]sf] uf8Ldf a|]s nufpFbf o;sf] ult 36\g] / PS;n]]6/ a9fpFbf 
ult a9\g] x'G5 . 

s'g} j:t'sf] k|j]u 5 m/s2 5 eGg'sf] cy{ k|To]s ;]s]G8df To; j:t'sf] ult 5 m/s sf] 
b/n] a9\b} hfG5 eGg' xf] .

j:t'sf] ult 36\g] b/ (rate of decrease of velocity) nfO{ ultx|f; (retardation) 
elgG5 . ultx|f; x'Fbf j:t'sf] clGtd ult ;'?sf] ulteGbf sd x'g] ePsfn] k|j]usf] dfg 
C0ffTds x'G5 .

pbfx/0f 3

Pp6f l:y/ cj:yfaf6 rNg ;'? u/]sf] uf8Lsf] ult 10 ;]s]G8 kl5 25 m/s k'u]5 eg] 
o;sf] k|j]u slt k'U5, lx;fa ug'{xf];\\ .

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

clGtd ult (v) = 25 m/s

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

l:y/ cj:yfaf6 rNg ;'? 
u/]sf] j:t'sf] ;'?sf] ult 

(u) = 0 x'G5 eg] a|]s nufP/ 
j:t' /f]lsPsf] cj:yfdf 
clGtd ult = 0 x'G5 .

hflg /fvf}F M
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k|j]u (a) = ?

;"qfg';f/,    a = 
u – v

2

∴    a = 
25 – 0

10  =2 .5 m/s2

o;y{ lbOPsf] uf8Lsf] k|a]usf] dfg 25 m/s2 x'G5 . 

pbfx/0f 4

Pp6f 20 m/s sf] ultdf u'l8/x]sf] a; 4 s kl5 l:y/ cj:yfdf cfpF5 eg] To;sf] 
ultx|f; slt x'G5 <

oxfF ;'?sf] ult (u) = 20 m/s

clGtd ult (v) = 0

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

ultx|f; (a) = ?

;"qfg';f/,

 a = 
u – v

t

or, a = 
0 – 20

4  

or, a = – 5 m/s2

∴ ultx|f; (-a) = 5m/s2

pSt a;sf] ultx|f; 5m/s2 /x]5 .

	 cfk"mnfO{ hfFrf}F M

1.	 lbOPsf k|Zgsf] ;xL ljsNk 5gf]6 ug'{xf];\\ M

-s_	 ;Gbe{ laGb'sf] ;fk]Ifdf s'g} j:t'n] cfkm\gf] :yfg kl/jt{g ub}{g eg] pSt 
j:t'sf] l:yltnfO{ s] elgG5 <

-c_	 rfn	 -cf_	 ult	 -O_	 lj>fd	 -O{_	 j]u
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-v_	 b'O{ ljk/Lt lbzfdf uO/x]sf A / B j:t'sf] ;fk]lIfs ult lgsfNg] ;"q s'g 
xf] <

-c_	 VAB = VA / VB      	 -cf_	 VAB = VA – VB

-O_	 VAB = VA × VB	 -O{_	 VAB = VA + VB

-u_	 lglZrt lbzfdf kf/ u/]sf] b'/LnfO{ s] elgG5 <

-c_	 j]u	 -cf_	 :yfgfGt/0f	

-O_	 cf};t ult	 -O{_	 ;fk]lIfs rfn 

-3_	 s:tf] cj:yfdf cf};t ult lgsflnG5 <

-c_	 rfn c;dfg ePsf] cj:yfdf	-cf_	 rfn ;dfg ePsf] cj:yfdf

-O_	 k|j]u Zf"Go ePsf] cj:yfdf	 -O{_	 j:t' l:y/ ePsf] cj:yfdf 

-ª_	 k|j]unfO{ s'g PsfOdf gflkG5 <

-c_	  m/s	 -cf_	  m/s2	 -O_	  m2/s2	 -O{_	  ms2 

-r_ s'g egfO ;To xf] <

-c_	 ult ;dfg ePsf j:t'df k|j]u C0ffTds x'G5 .

-cf_	 ult c;dfg ePsf j:t'df k|j]u pTkGg x'Fb}g .

-O_	 ultx|f; eg]sf] wgfTds k|j]u xf] .

-O{_	 ult 36a9 x'g] b/nfO{ k|j]u elgG5 . 

2.	 km/s 5'6\ofpg'xf];\\ M

-s_	 b'/L / :yfgfGt/0f 

-v_	 cf};t ult / ;fk]lIfs ult     

-u_	 k|j]u / ultx|f;    

3.	 tnsf k|Zgsf] pQ/ lbg'xf];\\ M

-s_	 ;Gbe{ laGb'nfO{ kl/eflift ug'{xf];\\  .

-v_	 k|j]u eg]sf] s] xf] <
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-u_	 ultx|f; eGgfn] s] a'lemG5 <

-3_	 ;fk]lIfs ult eg]sf] s] xf] <

-ª_	 ;dfg / ljk/Lt lbzfdf /x]sf j:t'sf] ;fk]lIfs ult lgsfNg] tl/sf 
pbfx/0f;lxt JofVof ug'{xf];\\ .

-r_	 cf};t ult eg]sf] s] xf] <

-5_	 s:tf] cj:yfdf cf};t ult lgsflnG5 < cf};t ult lgsfNg] ;"q n]Vg'xf];\\ .

4.	 tnsf ul0ftLo ;d:of ;dfwfg ug'{xf];\\ M

-s_	 Pp6f a;n] 7 ldg]6df 4 .2 km b'/L kf/ u5{ eg] o;sf] ult lgsfNg'xf];\\ . 
(Ans: 10m/s)

-v_	 l:y/ cj:yfaf6 rNg ;'? u/]sf] sf/sf] ult 12 ;]s]G8kl5 30m/s k'u]5 
eg] To;sf] k|j]u slt xf]nf < (Ans: 2 .5m/s2)

-u_	 l:y/ cj:yfaf6 rNg ;'? u/]sf] uf8Lsf] k|j]u 6 ;]s]G8kl5 5m/s2  
k'u]5 eg] o;sf] clGtd ult slt xf]nf < pSt uf8Lsf] cf};t ult;d]t  
lgsfNg'xf];\\ < (Ans: 15 m/s)

-3_	 ;dfg ultdf u'l8/x]sf] Pp6f sf/n] a|]s nufpFbf 2m/s2  ultx|f; eO{ 4s df 
sf/ /f]lsof] eg] ;'?sf] ult slt xf]nf < (Ans:  8m/s) 

-ª_	 Pp6f df]6/;fOsn 50 km/hr sf] ultdf / csf]{ 60km/hr sf] ultdf Pp6} 
lbzflt/ u'l8/x]sf 5g\ eg] ltgLx¿larsf] ;fk]lIfs ult lgsfNg'xf];\\ . olb 
ltgLx¿ ljk/Lt lbzflt/ u'l8/x]sf x'Gy] eg] To; j]]nf ;fk]lIfs ult slt 
x'GYof] xf]nf < (Ans:  10 km/hr, 110km/hr)
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	 pQf]ns (Lever)

b}lgs hLjgdf k|of]u x'g] ljleGg cf}hf/

s'g} lglZrt 7fpFdf cf8 lnP/ s'g} tf}nsf] 
lj?4df sfd ug{ k|of]u ul/G5g\ . o:tf 
pks/0fnfO{ pQf]ns elgG5 . s'g} lglZrt 
7fpFdf cf8 lnP/ :jtGqtfk"j{s rnfpg 
;lsg] nfDrf cfsf/sf j:t'nfO{ pQf]ns 
(lever) elgG5 .

pQf]ns c8\ofOPsf] laGb'nfO{ kmnj|md 
(fulcrum) elgG5 . pQf]nsdf nufpg] 
annfO{ Okmf]6{ (effort) / p7fpg'kg]{ 
jf rnfpg'kg]{ j:t'nfO{ nf]8 (load) 
elgG5 . an cyjf Okmf]6{ nufPsf 
7fpFb]lv kmnj|md;Ddsf] b'/LnfO{ 
Okmf]6{ b'/L (effort distance) elgG5 . 
nf]8b]lv kmnj|md;Ddsf] b'/LnfO{ nf]8 
b'/L (load distance) elgG5 . o;/L 
pQf]nsdf Okmf]6{, nf]8, kmnj|md, nf]8 
b'/L / Okmf]6{ b'/L x'G5g\ . To;}u/L kmnj|mdb]lv Okmf]6{;Ddsf] efunfO{ Okmf]6{ afx' (effort 
arm) / nf]8lt/sf] efunfO{ nf]8afx' (load arm) elgG5 .

ædnfO{ kmnj|mdsf nflu Ps 
laGb' b]pm, d k[YjL kN6fOlbg] 
5' .Æ of] egfO k|l;¢ j}1flgs 

cfls{ldl8hsf] xf] . pgn] 
O;fk"j{ @$) df g} pQf]nssf] 

cfljisf/ u/]sf lyP .

hflg /fvf}F M

pQf]ns
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pQf]nssf k|sf/ (Types of Lever)

kmnj|md, nf]8 / Okmf]6{ /xg] :yfgsf cfwf/df pQf]nsnfO{ tLg k|sf/df ljefhg ul/G5 M

-s_	 klxnf] >]0fLsf] pQf]ns (First class lever)

lardf kmnj|md, Ps 5]pdf nf]8 / csf]{ 5]pdf Okmf]6{ /x]sf] pQf]nsnfO{ klxnf] >]0fLsf] 
pQf]ns elgG5 . h:t} M t/fh', s}FrL, l9sL, un cflb 

Okmf]6{ nf]8

kmnj|md

klxnf] >]0fLsf pQf]ns

s}FrL

Okmf]6{

l9sL
kmnj|md

kmnj|md
kmnj|md

Okmf]6{

nf]8
nf]8

t/fh'

nf]8

Okmf]6{

kmnfdsf] kftf sf6\g k|of]u ul/g] s}FrLsf] sf6\g] efu 5f]6f] agfOPsf] x'G5 . o;n] ubf{ 
nf]8 b'/L 36\g / Okmf]6{ b'/L a9\g uO{ Okmf]6{sf] dfqf sd an k|of]u u/]/ kmnfdsf] kftf 
sf6\g ;lhnf] x'G5 .

-v_	 bf];|f] >]0fLsf] pQf]ns (Second class lever)

lardf nf]8, Ps 5]pdf kmnj|md / csf]{ 5]pdf Okmf]6{ /x]sf] pQf]nsnfO{ bf];|f] >]0fLsf] 
pQf]ns elgG5 . h:t} M ;'kf/L sf6\g] ;/f}tf], sfutL lgrf]g]{ pks/0f, Ps kfª\u|] 7]nfuf8f 
cflb 
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Okmf]6{ nf]8

kmnj|md

Okmf]6{Okmf]6{Okmf]6{
nf]8

nf]8nf]8

kmnj|md 7]nfuf8f

kmnj|md
kmnj|md

;/f}tf] sfutL lgrf]g]{ pks/0f

bf];|f] >]0fLsf pQf]ns

Ps kfª\u|] 7]nfuf8fdf nf]8nfO{ kfª\u|flt/ ;fbf{ nf]8 b'/L 36\g uO{ sd Okmf]6{n] nf]8nfO{ 
u'8fpg ;lsG5 . 

-u_	 t];|f] >]0fLsf pQf]ns (Third class lever)

lardf Okmf]6{, Ps 5]pdf kmnj|md / csf{] 5]pdf nf]8 /xsf] pQf]nsnfO{ t];|f] >]0fLsf] 
pQf]ns elgG5 . h:t} M ;fa]n, lrD6f, Xofd/ cflb .

Okmf]6{nf]8

kmnj|md

Okmf]6{

Okmf]6{
Okmf]6{

;fa]n lrD6f x\ofd/

t];|f] >]0fLsf pQf]ns

kmnj|md

kmnj|md kmnj|md

nf]8

nf]8

nf]8
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	 pQf]nssf] sfo{ l;4fGt (Working principle of lever)

pQf]ns ;Gt'ng ePsf] cj:yfdf Okmf]6{ / Okmf]6{ b'/Lsf] u'0fgkmn nf]8 / nf]8 b'/Lsf] 
u'0fgkmn;Fu af/a/ x'G5 . o;nfO{ pQf]nssf] sfo{ l;4fGt elgG5 . 

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

or, Effort × Effort Distance = Load × Load Distance

∴     E × E . D . = L × L . D .

Okmf]6{ b'/L 5f]6f] ePdf a9L Okmf]6{ nfU5 . nf]8 b'/L 5f]6f] ePdf a9L nf]8 p7fpg sd Okmf]6{ 
eP klg x'G5 . To;}n] ;a} pQf]nsn] Okmf]6{ × Okmf]6{ b'/L = nf]8 × nf]8 b'/Lsf] l;4fGtdf 
sfo{ u5{g\ .

pbfx/0f 1

800 N sf] nf]8nfO{ pQf]ns k|of]u u/L p7fpg vf]lhPsf] 5 .

 nf]8b]lv kmnj|md;Ddsf] b'/L 50 cm / kmnj|mdaf6 Okmf]6{;Ddsf] b'/L 1 .5 m 5 eg] pSt 
nf]8 p7fpg slt Okmf]6{ nufpg'knf{ <

oxfF,                                     

nf]8 = 800 N 

nf]8 b'/L =  50 cm  = 50 
100  m =    0.5 m

Okmf]6{ b'/L = 1.5 m,    Okmf]6{ = ? 
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ca pQf]nssf] l;¢fGtcg';f/,

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

Or, Okmf]6{ × 1.5m = 800 × 0.5m

∴  Okmf]6{  = 800 × 0 .5m 
1.5 m  = 266.67N

	 oflGqs kmfObf (Mechanical Advantage-MA)

pQf]nssf] k|of]u u/L sfo{ ubf{ sd Okmf]6{ nufP/ w]/} nf]8 p7fpg ;lsG5 . ul0ftLo 
efiffdf o;nfO{ oflGqs kmfObf elgG5 . pQf]nsdf k"j{af6 ;Gt'ng eO/x]sf] cj:yfdf 
nf]8 / Okmf]6{sf] cg'kftnfO{ oflGqs kmfObf (mechanical advantage) elgG5 . pQf]nsdf 
Okmf]6{ slt u'0ff a9\of] eGg] yfxf kfpg oflGqs kmfObf kQf nufpg' k5{ .

oflGqs kmfObf Ö  
nf]8
Okmf]6{ 

 Ö Load 
Effort    

or,      MA =  L 
E  

oflGqs kmfObfsf] s'g} PsfO x'Fb}g .

pbfx/0fsf nflu s'g} pQf]nsdf 600N sf] 
nf]8 prfNg Ps hgf JolStnfO{ 150N Okmf]6{ 
cfjZos k¥of] eg] pSt pQf]nssf] oflGqs 

kmfObf  (MA) = L 
E  

MA = 600N 
150N = 4 x'G5 .

o;sf] cy{ 150N sf] an k|of]u u/L To;eGbf 4 u'0ff  a9L (600 N) nf]8 p7fpg o; 
pQf]nsn] dbt u5{ . oflGqs kmfObfnfO{ 3if{0fn] c;/ k'¥ofpF5 . 3if{0f an a9]df oflGqs 
kmfObf sd x'G5 . oflGqs kmfObf PseGbf a9L ePsf] pQf]nsn] an j[l4 (multiply) 
u5{ eg] PseGbf sd ePsf] pQf]nsdf eg] nf]8eGbf a9L Okmf]6{ nufpg'k5{ .

pQf]nssf]  k|of]u

150N600N
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	 ult cg'kft (Velocity Ratio)

pQf]nssf] ;xfotfn] nf]8nfO{ Okmf]6{n] p7fpFbf nf]8 / Okmf]6{ b'j}n] s]xL b'/L kf/ u5{g\ . 
nf]8 / Okmf]6{n] kf/ ug]{ b'/L a/fa/ x'Fb}g . yf]/} Okmf]6{n] 7'nf] nf]8 p7fpg'kbf{ nf]8n] eGbf 
Okmf]6{n] a9L b'/L kf/ ug'{ k5{ . cy{ft\ Okmf]6{sf] ult (velocity of effort) nf]8sf] ult 
(velocity of load) eGbf a9L x'G5 . Okmf]6{sf] ult (velocity of effort) / nf]8sf] ult 
(velocity of load) sf] cg'kftnfO{ pQf]nssf]] ult cg'kft elgG5 . 

nf]8 / Okmf]6{n] lglZrt b'/L a/fa/ ;dodf kf/ ug]{ ePsf] x'Fbf,

		
Okmf]6{n] kf/ u/]sf] b'/L (E.D) 

;do (t)
 

ult cg'kft (VR)	 =	 nf]8n] kf/ u/]sf] b'/L (E.D) 
;do (t)

 

	 =	 Okmf]6{n] kf/ u/]sf] b'/L (E.D) 
nf]8n] kf/ u/]sf] b'/L (L.D)

 ∴ (;do a/fa/ ePsfn])

	 =	 Okmf]6{ b'/L (E.D) 
nf]8 b'/L (L.D)

 

;/noGqsf] ult cg'kftnfO{ 3if{0fn] c;/ ub}{g . ult cg'kftnfO{ 3if{0fn] c;/ gug]{ t/ 
oflGqs kmfObfnfO{ 3if{0fn] c;/ ug]{ ePsfn] oflGqs kmfObf hlxn] klg ult cg'kfteGbf 
sd x'G5 .

	 sfo{Ifdtf (Efficiency)

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

nfut sfo{ = Okmf]6{ (E) × Okmf]6{ b'/L (E.D) 

oGqdf Okmf]6{ k|of]u ubf{ oGqn] ug]{ sfo{nfO{ pTkflbt sfo{ (output work) elgG5 .

pTkflbt sfo{ = nf]8 (L) x nf]8 b'/L (L .D) 

k|ltztdf JoSt ul/Psf] pTkflbt sfo{ / nfut sfo{larsf] cg'kftnfO{ sfo{Ifdtf 
(efficiency) elgG5 . o;nfO{ ;+s]tdf η n] hgfOG5 .
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sfo{Ifdtf	 =	 pTkflbt sfo{ (input work) 
nfut sfo{ (output work)

  × 100%

	 =	 nf]8 (L) × nf]8 b'/L (L .D)  
Okmf]6{ (E) × Okmf]6{ b'/L (E .D)

  × 100%

cyf{t\ sfo{Ifdtf (η)	 =	 nf]8 (L) / Okmf]6{ (E) 
Okmf]6{ b'/L (E .D)/ nf]8 b'/L (L .D)

  × 100%

t;y{, sfo{Ifdtf (η)	 =	 oflGqs kmfObf (MA) 
ult cg'kft (VR)

  × 100%

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

100  k|ltzt sfo{Ifdtf ePsf] oGqnfO{ k"0f{ oGq elgG5 .

pbfx/0f 2

Pp6f pQf]nsdf 600N sf] nf]8 p7fpg 150N Okmf]6{ nfU5 . olb Okmf]6{n] 7.5m kf/ ubf{ 
nf]8n] 1.5 m b'/L kf/ u5{ eg] To;sf] oflGqs kmfObf, ult cg'kft / sfo{ Ifdtf slt 
slt xf]nf <

oxfF,

nf]8 = 600 N,   Okmf]6{ = 150 N, Okmf]6{ b'/L = 7 .5 m

nf]8 b'/L = 1 .5m, oflGqs kmfObf = ?

ult cg'kft = ? sfo{ Ifdtf = ?

;"qfg';f/,

oflGqs kmfObf (M .A)	 =	 nf]8 (L) 
Okmf]6{ (E)

  = 600N 
150N = 4

ult kmfObf (V.R .)	 =	 Okmf]6{ b'/L (E.D.) 
nf]8 b'/L (L.D.)  

  = 7.5m 
1.5m = 5
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sfo{ Ifdtf (η)	 =	 oflGqs kmfObf (M.A) 
ult cg'kft (V.R)  

  × 100% = 4 
5 × 100%

∴ sfo{ Ifdtf = 80%

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

	 cfkm"nfO{ hfFrf}F M 

1.	 lbOPsf k|Zgsf] ;xL ljsNk 5gf]6 ug'{xf];\\ M

-s_	 lbOPsf dWo] s'g pks/0f bf];|f] >]0fLsf] pQf]nsdf k5{ <

-c_ ;fa]n	 -cf_ l9sL	 -O_ ;/f}tf] 	 -O{_ 3g

-v_	 pQf]nssf] sfo{ l;4fGt s] xf] <

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

-cf_	 Okmf]6{ = nf]8

-O_	 Okmf]6{ b'/L = nf]8 b'/L	 -O{_ oflGqs kmfObf  = sfo{ Ifdtf 

-u_	 Okmf]6{n] ug]{ sfo{ s'g xf] <

-c_	 nfut sfo{ 	 -cf_	 pTkflbt sfo{

-O_	 3if{0f	 -O{_	 u'?Tjansf] sfo{ 

-3_	 lgDgdWo] s'gnfO{ 3if{0fn] c;/ ub}{g <   

-c_	 oflGqs kmfObf	 -cf_	 ult cg'kft

-O_	 sfo{ Ifdtf 	 -O{_	 pQf]nssf] k|sf/  

-ª_	 tnsfdWo} s'g egfO ;xL xf] <

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

-cf_	 Okmf]6{eGbf a9Lsf] nf]8 p7fpg'kbf{ nf]8n] eGbf Okmf]6{n] a9L b'/L 
kf/ ug'{k5{ .
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-O_	 oflGqs kmfObf / ult cg'kft b'j}sf] PsfO x'G5 .

-O{_	 k|ltztdf JoSt ul/Psf] pTkflbt sfo{ / nfut sfo{larsf] 
cg'kftnfO{ sfo{ Ifdtf elgG5 .

2.	 pko'St zAb 5fgL vfnL 7fpF eg'{xf];\\ M

	 nf]8,     ansf] lbzf,     klxnf],     Okmf]6{,     an j[l4,     nfut sfo{

-s_	 pQf]nssf]  k|of]u u/L sfo{ ubf{ sd=============== nufP/ w/} nf]8 p7fpg 

;lsG5 . 

-v_	 s}FrL =================>]0fLsf] pQf]ns xf] 

-u_	 oflGqs kmfObf PseGbf a9L ePsf] pQf]nsn] ==============u5{ .

-3_	 pQf]nsn] sfdnfO{ ;lhnf] agfpg] / ==================kl/jt{g ug]{ sfd 

u5{ .

-ª_	 oGqdf Okmf]6{ k|of]u ubf{ s]xL sfo{ x'G5 h;nfO{ ================ elgG5 .

3.	 km/s 5'6\ofpg'xf];\\ M

-s_	 oflGqs kmfObf / ult cg'kft

-v_	 nfut sfo{ / pTkflbt sfo{ 

4.	 sf/0f lbg'xf];\\ M

-s_	 pQf]nssf] sfo{ Ifdtf slxNo} klg ztk|ltzt x'Fb}g .

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

-u_	 oflGqs kmfObf hlxn] klg ult cg'kfteGbf sd x'G5 .

5.	 lbOPsf ul0ftLo ;d:of ;dfwfg ug'{xf];\\ M

-s_	 300N sf] nf]8nfO{ 75N sf] Okmf]6{n] p7fpg vf]lhPsf] 5 . nf]8b]lv 
kmnj|md;Ddsf] b'/L 25cm eP kmnj|mdaf6 Okmf]6{ slt b'/Ldf nufpg'knf{ < 
� (pQ/M 100 cm)
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-v_	 550N tf}n ePsf] z/b\ / 300N tf}n ePsf] lgd{n ldn]/ l9lsRofpF (sea 
saw) v]Ng yfn] . z/b\ kmnj|mdaf6 1 .5m 6f9f a;]sf] eP pgnfO{ ;Gt'ng 
ug{ lgd{n kmnj|mdaf6 slt 6f9f a:g'knf{ <� (pQ/M 2 .75m)

-u_	 2m ld6/ nfdf] pQf]ns k|of]u u/L 900N nf]8 p7fpg 300N Okmf]6{ nfUof] . 
olb kmnj|md nf]8af6 50cm 6f9f ePdf To;sf] oflGqs kmfObf, ult cg'kft 
/ sfo{ Ifdtf slt slt xf]nf <

� (pQ/M MA = 3, VR = 3, η = 100%)

	 rfk (Pressure)

xfdLn] s'g} j:t'df an k|of]u ubf{ an k|of]u ul/Psf] If]qkmn w]/} ePdf To;sf] c;/ sd 
k5{ . If]qkmn sd ePdf w]/} c;/ k5{ . s'g} lglZrt If]qkmndf nDa ¿kdf nfu]sf] an 
g} rfk xf] . k|lt PsfO If]qkmndf nDa ¿kdf nufOPsf] annfO{ rfk elgG5 .

rfksf] dfkg (Measurement of pressure)

s'g} lglZrt 7fpFdf an k|of]u ubf{ pTkGg x'g] rfk nufOPsf] an / If]qkmndf e/ k5{ . 
an a9L ePdf rfk klg a9\5 . To;} u/L an nufPsf] If]qkmn sd ePdf rfk a9L nfU5 
eg] If]qkmn a9]df rfk sd x'G5 . obL s'g} 7fpFdf nufPsf] an F, To; 7fpFsf] If]qkmn 
A / rfk P 5 eg],           

rfk =  
an 

If]qkmn
  = Force 

Area         

            

or, P = F 
A x'G5 .

annfO{ Go'6g (N) / If]qkmnnfO{ ju{ld6/ (m2) PsfOdf gflkG5 . To;}n] rfksf] PsfO 
Go'6g k|ltju{ld6/ (N/m2) x'G5 . o;nfO{ kf:sn (Pa) klg elgG5 .

Ps kf:sn rfk M 1 m2 If]qkmndf 1 N an nufpFbf pTkGg x'g] rfknfO{ Ps kf:sn 
rfk elgG5 .

To;}n} 1 Pa = 1 N/m2 x'G5 .
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pbfx/0f 1

1800 N tf}n ePsf] b/fhn] 1 .5 m2 If]qkmn cf]u6\5 eg] To;n] hldgdf slt rfk 
lbG5 < olb ;f]xL b/fhnfO{ 3 m2 If]qkmn cf]u6\g] u/L /fVbf rfkdf s] km/s knf{ <  
lx;fa ug'{xf];\\ M

oxfF b/fhsf] tf}n cyf{t\ an (F) = 1800 N

cf]u6]sf]  If]qkmn (A) = 1 .5 m2

rfk (P) =  F 
A =  1800N  

1.5m2  = 1200 pa x'G5 .

km]l/, an (F) = 1800 N

If]qkmn (A) = 3 m2 x'Fbf,

∴rfk (P) = F  
A  =   1800N  

3m2  =  600 Pa x'G5 .

oxfF If]qkmn sd ePdf rfk a9L pTkGg x'G5 / If]qkmn a9L x'Fbf rfk 36\g hfG5 . 
If]qkmnnfO{ b'O{ u'0ff ubf{ rfk cfwf ePsf] 5 .

	 b}lgs hLjgdf rfksf] pkof]lutf (Uses of pressure in daily life)

xfd|f] b}lgs hLjgsf ljleGg sfo{df rfksf] dxŒjk"0f{ e"ldsf /xG5 . b}lgs hLjgdf 
rfksf] s]xL pkof]lutf lgDgfg';f/ 5g\ M

!=	 v]t hf]Tg] xnf]df kmnfdsf] kmfnL  ltvf] agfOPsf] x'G5, h;n] sd ann] klg w]/} 
rfk pTkGg eO{ v]t hf]Tg ;lhnf] x'G5 . 

@=	 bfp/f tyf sf7 sf6\gsf nflu aGr/f], xFl;of / v'kf{nfO{ wfl/nf] agfOPsf] x'G5 . 

#=	 slxn]sfxLF a9L rfk x'Fbf sfd ug{ sl7gfO k5{ . To:tf] cj:yfdf rfknfO{ sd 
agfpg'kg]{ x'G5 h:t} M v]t hf]Tg] 6\ofS6/ hldgdf gufl8of];\ eg]/ 6\ofS6/sf] 
k5fl8sf] kfª\u|f 7'nf] agfOG5 . 

$=	 w]/} ef/L af]Sg] 6«sx¿df k5fl8 w]/}cf]6f kfª\u|f /flvG5 h;n] ubf{ rfk sd kg{ 
uO{ w]/} tf}n af]Sbf klg o;n] ;8s laufb}{g . 
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%=	 sf7 jf leQfdf kmnfdsf] lsnf ;lhn} k;fpgsf nflu lsnfsf] 6'Kkf] ltvf] 
agfOPsf] x'G5 . 

ef/L af]Sg] 6«s kmnfdsf] lsnf
rfksf] pkof]u x'g] ljleGg pks/0f

xnf] 6\ofS6/

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

7f]; j:t'nfO{ s'g} ;txdf /fVbf To;sf] tf}nn] ubf{ ;txdf rfk lbG5 . 7f];sf] rfk eP 
h:t} t/n kbfy{n] klg rfk lbG5 . s'g} efF8fdf /flvPsf] t/n kbfy{n] PsfO If]qkmndf 
k}bf ug]{ annfO{ t/nsf] rfk elgG5 .
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t/n kbfy{sf] rfksf] dfkg (Measurement of prersure of liquid)

lrqdf b]vfOPsf] efF8fsf cfwf/ If]qkmn (A), o; efF8fdf 
/x]sf] t/n kbfy{sf] prfO (h), t/n kbfy{sf] 3gTj (d) 
/ o; :yfgsf] u'?Tj k|j]u (g) dfgf}F . ca, pSt t/n 
kbfy{sf] cfotg V = A × h x'G5 .

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

xfdLnfO{ yfxf 5, 

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

To;}n],

	 rfk (P)	 =	 t/n kbfy{sf] tf}n (W)  
lkFwsf] ;txsf] If]qkmn (A)

 

	 jf,P  =    
W  
A 	 =	 lk08 (m) × u'?Tj k|j]u (g)  

A  (⸪ w = mg)

		  =	 3gTj (d)  × cfotg (V) × u'?Tj k|j]u (g)  
A  (⸪ m = x × V)

		  =	 d  × V × g  
A

		  =	 d  × A × h × g  
A  (⸪ v = A × g)

1.	 P = hdg

o; ;DaGwaf6 t/n kbfy{sf] rfk o;sf] 3gTj (d), t/nsf] ulx/fO jf prfO (h) / 
u'?Tj k|j]u (g) sf] u'0fgkmn;Fu a/fa/ x'G5 . cyf{t\ t/n kbfy{sf] ulx/fO / 3gTj a9]df 
To;n] lbg] rfk klg a9\5 .

pbfx/0f 2

Pp6f 8«dsf] prfO 2m 5 . olb ;f] 8«del/ kfgL 5 eg] To;n] lkFwdf lbg] rfk slt x'G5, 
kQf nufpg'xf];\\ . -kfgLsf] 3gTj = 1000 kg/m3)
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oxfF t/nsf] prfO (h) = 2 m 

kfgLsf] 3gTj (d) = 1000 kg/m3, u'?Tj k|j]u (g) = 9.8 m/s2

rfk (P) = ?   

;"qfg';f/, (P)	 = h × d × g

			   = 2 × 1000 × 9 .8 = 19600 Pa

pbfx/0f 3

Pp6f 3m ulx/fO ePsf] 6\ofª\sL e/L t/n kbfy{ /flvPsf] 5 t/n kbfy{n] 6\ofª\sLsf] 
lkFwdf lbg] rfk 800 N/m2 5 eg] pSt t/nsf] 3gTj slt x'G5 <

oxfF t/nsf] prfO (h) = 3 m

t/nsf] rfk (p) = 800 N/m2

u'?Tj k|j]u (g) = 9 .8 m/s2

3gTj (d) = ?

;"qfg';f/, P = h × d × g

or d = p  
hg = 80  

3 × 9.8   = 27 .21 kg/m3

∴d = 27.21 kg/m3

pSt 6\ofª\sLdf ePsf] t/nsf] 3gTj 27.21 kg/m3 x'G5 .

ljrf/0fLo k|Zg  

-s_	 /Strfk z/L/sf] 6fpsflt/ eGbf v'6\6flt/ a9L x'G5, lsg <

-v_	 vf]nfsf] kfgLdf a:g] df5fnfO{ ;d'b|sf] kfgLdf afFRg sl7g x'G5, lsg <
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	 t/n kbfy{sf] rfksf] b}lgs hLjgdf pkof]u

t/n kbfy{sf] tf}n x'G5 / o;n] rfk lbG5 . t/n kbfy{sf] ulx/fO a9]cg';f/ o;n] lbg] 
rfk klg a9\5 . t/n kbfy{sf] rfksf] oxL ljz]iftfsf cfwf/df o;nfO{ b}lgs hLjgdf 
ljleGg If]qdf k|of]u ul/G5 . o;sf s]xL pkof]lutf lgDgfg';f/ 5g\ M

1.	 ulx/f kf]v/L, afFw tyf kfgL 6\ofª\sLsf lkFw w]/} afSnf] agfOG5 .

2.	 uf]tfvf]/n] ;d'b|sf] ulx/fOdf hfFbf ljz]if k|sf/sf] ;'6 nufpg'k5{ .

3.	 3/df kfgL 6\ofª\sLnfO{ ;a}eGbf pRr :yfgdf /flvG5 .

4.	 kf/f] /fVg] af]tnsf] lkFw cGo t/n /fVg] af]tnsf] eGbf afSnf] agfOG5 .

	 vfFlbPsf] xfjfsf] rfk

xfjfnfO{ an, 6\o'a, l;lnG8/ cflbdf vfFb\g ;lsG5 . vfFlbPsf] xfjf jfo'd08nLo 
rfkeGbf a9L rfkdf /flvPsf] xfjf xf] . xfjfsf] cfotg sDk|];/sf] dbtn] 36fOPsf] 
x'G5 . xfjf ;ª\s'lrt x'Fbf jf vfFlbbf tfk pTkGg x'G5 / xfjfsf] rfk a9\5 . vfFlbPsf] 
xfjf cf}Bf]lus k|lj|mofdf pmhf{sf] :yfgfGt/0fsf nflu Ps dxŒjk"0f{ dfWod dflgG5 . 
Po/ x\ofd/, l8«n, /]Gr h:tf zlSt pTkGg x'g] pks/0fdf o;sf] k|of]u x'G5 . :jrflnt 
Po/ l;lnG8/ ;~rfng ug{ / ;jf/L ;fwg rnfpg klg o;sf] 
k|of]u eO/x]sf] 5 . ;ª\s'lrt xfjfåf/f nufOPsf a|]sn] 7'nf 
/]nnfO{ ;~rfng ug{ / ;'/lIft /fVg dbt u5{ . ;ª\s'lrt Po/ 
a|]s 7'nf /fhdfu{sf ;jf/L ;fwgdf klg k|of]u u/]sf] kfOG5 . 
Po/ /fOkmn, pRr :t/sf] ;/;kmfO cflbdf vfFlbPsf] xfjfsf]  
k|of]u a9\bf] 5 . vfFlbPsf] xfjfnfO{ Po/ k|];/ uhsf] ;xfotfn] 
dfkg ul/G5 . o;sf] PsfO ldlnaf/ (Milibar) xf] / o;nfO{ 
:6fG88{ jfo'd0nLo rfksf] PsfO mmHg df klg dfkg ug{ 
;lsG5 . 

Po/ k|];/ uh
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	 jfo'd08nLo rfk (Atmospheric pressure)

k[YjLsf] jl/kl/ xfjfn] 9fs]sf] 5 . xfjfn] 9fs]sf] k[YjLsf] 
jl/kl/sf] efunfO{ jfo'd08n elgG5 . xfjfsf] klg tf}n 
x'G5 . xfjfsf] tf}nn] ubf{ o;n] hldglt/ rfk lbG5 . 
o;nfO{ jfo'd08nLo rfk elgG5 . k[YjLsf] ;txsf] PsfO 
If]qkmndf kg]{ xfjfsf] rfk g} jfo'd08nLo rfk xf] . k[YjLsf] 
;txdf jfo'sf] rfk a9L x'G5 eg] k[YjLsf] ;txaf6 hlt 
hlt dfly uof] jfo'd08nLo rfk 36\b} hfG5 . ;d'b| ;txdf 
jfo'd08nLo rfk 105 Pa cyf{t\ 760 mmHg x'G5 .  
o;nfO{ Ps P6d;km]l/s rfk klg elgG5 . jfo'd08nLo 
rfk gfKg Aof/f]ld6/sf] k|of]u ul/G5 . k[YjLsf] ;txsf] 
jfo'd08nLo rfkdf x'g] kl/jt{gn] ubf{ xfjf Ps 7fpFaf6 csf]{ 7fpFdf axG5 .

xjfO{ hxfhx¿ w]/} prfOdf p8\5g\ . ltgLx¿df xfjfsf] rfk lgoGq0f ul/Psf] x'G5 . 
o;n] ubf{ xjfO{ hxfhdf xfjfsf] rfk z/L/nfO{ rflxg] pko'St cj:yfdf x'G5 . To;}n] 
xfdL ;lhn};Fu Zjf;k|Zjf; lj|mof ug{ ;S5f}F . jfo'd08nLo rfkn] k[YjLsf] ;txsf ;a} 
j:t' tyf hLljt k|f0fLdf ;d]t k|efj kf/]sf] x'G5 .

ljrf/0fLo k|Zg 

a]n'gnfO{ k'ms]/ 7'nf] agfpFb} hfFbf a]n'g k'm6\5, lsg xf]nf <

	 Dofgf]ld6/ cyf{t\ k|];/ uh (Manometer or pressure gauge)

t/n jf Uof;sf] rfk dfkg ug]{ oGqnfO{ Dofgf]ld6/ jf k|];/ uh 
elgG5 . Dofgf]ld6/ ljleGg k|sf/sf 5g\  . tLdWo] U–tube 
manometer  rfk gfKg k|of]u x'g] ;/n pks/0f xf] . o;df t/n 
kbfy{ jf ;fdfGotof kf/f] el/Psf] x'G5 . U-tube cfsf/sf] 
manometers sf b'O{ efudf t/n kbfy{sf] :t/ a/fa/ x'G5 / 

jfo'd08nLo rfk
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o;n] jfo'd08nLo rfknfO{ ;ª\s]t ub5{ . ha b'O{ efudWo] Pp6fdf t/n jf Uof;n] rfk 
lbFbf csf]{ efudf t/nsf] ;tx a9\g hfG5 . t/n kbfy{sf] :t/df x'g] leGgtfn] t/nsf] 
rfknfO{ hgfpF5 .

Aof/f]ld6/ (Barometer)

jfo'd08nLo rfk dfkg ug]{ oGqnfO{ 
Aof/f]ld6/ elgG5 . d'Votof Aof/f]ld6/ 
kf/f]o'St / Pg]/f]O8 u/L b'O{ k|sf/sf x'G5g\ . 
kf/f]o'St Aof/f]ld6/df Ps ld6/ nfdf] Ps d'v 
5f]lkPsf] l;;fsf] gnLdf k"0f{ ¿kdf kf/f]n] 
el/Psf] x'G5 . k"0f{ ¿kdf kf/f]n] el/Psf] pSt 
l;;fsf] gnLnfO{ pN6f] u/L kf/f]n] el/Psf] 
6«kmdf /flvG5 . gnLleq xfjf el/Psf] x'g 
x'Fb}g . Aof/f]ld6/sf] gnLleq kf/f]sf] ;tx 
dfly s]xL z"Gotf x'G5 h;nfO{ 6f]l/;]lnog 
Aofs'd elgG5 . :6\ofG8sf] ;xotfn] gnLnfO{ 
pEofOG5 / ;dfgft/ u|fh'P6]8 :s]n /flvG5 . 

jfo'd08nsf] rfk 36\b} hfFbf kf/f]sf] ;tx la:tf/} 36\b} hfG5 / jfo'd08nsf] rfk a9\b} 
hfFbf kf/f]sf] ;tx la:tf/} a9\b} hfG5 .

jfo'd08nLo rfksf] pkof]lutf (Application of atmospheric pressure)

jfo'd08nLo rfksf sf/0fn] ubf{ g} ljleGg pks/0f Jofjxfl/s k|of]udf Nofpg ;lsG5 . 
h:t} M snddf d;L eg{, l;l/Ghdf cf}ifwL eg{, Ogf/af6 kfgL tfGg] kDkaf6 kfgL tfGg, 
;fOsndf xfjf eg]{ kDk rnfpg cflb . oL ;a} pks/0f jfo'd08nLo rfkdf cfwfl/t 
5g\ . oL pks/0fdf ha lk:6gnfO{ aflx/ tflgG5 taleqsf] rfk 3\65 clg jfo'd08nLo 
rfksf sf/0f aflx/sf] t/n kbfy{ jf xfjfleq ws]lnG5 . jfo'd08nLo rfk gePdf oL 
pks/0f k|of]udf Nofpg ;lsFb}g . To;}n] jfo'd08nLo rfk dxŒjk"0f{ 5 .

Aof/f]ld6/



121lj1fg tyf k|ljlw tx –# -sIff ^–*_ efu b'O{

l;l/Gh kfgL tfGg] kDkxfjf eg]{ kDk

	 cfkm"nfO{ hfFrf}F M 

1.	 tnsf k|Zgsf] ;xL ljsNk 5gf]6 ug'{xf];\\ M

-s_	 rfksf] PsfO s'g xf] <

-c_	 N/m	 -cf_	 N/m2	 -O_	 m/s2	 -O{_	 N2/m2

-v_	 tnsf dWo] s'g egfO ;xL xf] <

-c_	 If]qkmn sd ePdf rfk a9L pTkGg x'G5 .    

-cf_	If]qkmnn] rfknfO{ s'g} c;/ ub}{g  . 

-O_	 If]qkmn a9L x'Fbf rfk a9\g hfG5 .

-O{_	 an 36a9 x'Fbf rfk 36a9 x'Fb}g . 

-u_	 ;d'b| ;txdf jfo'd08nLo rfk slt x'G5 <

-c_	 760 mmHg	 -cf_	 700 mmHg	

-O_	 1000 mmHg	 -O{_	 750mmHg

-3_	 60 m ulx/fO / 9.8 m/s2 u'?Tj k|j]u ePsf 7fpFdf kfgL -3gTj 
=1000kg/m3_ sf] rfk slt x'G5 <

-c_	 588 Pa	 -cf_	 5880 Pa	

-O_	 58800 Pa	 -O{_	 588000 Pa
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-ª_	 jfo'd08nLo rfk dfkg ug{ k|of]u x'g] pks/0fsf] gfd s] xf] <

-c_	 ydf]{ld6/	 -cf_	 Aof/f]ld6/

-O_	 Dofgf]ld6/	 -O{_	 NofS6f]ld6/

-r_	 vfFlbPsf] xfjfsf] rfk dfkg ug{ tnsf dWo] s'g pks/0f k|of]u x'G5 <

-c_	 k|];/ uh	 -cf_	 /]g uh	

-O_	 Dofgf]ld6/	 -O{_	 Sofnf]l/ld6/ 

-5_	 Po/ a|]s s'g l;¢fGtdf cfwfl/t pks/0f xf] <

-c_	 jfo'd08nLo rfk	 -cf_	 ;ª\s'lrt xfjf

-O_	 t/nsf] rfk	 -O{_	 ;fwf/0f rfk 

2.	 pko'St zAb 5fg]/ vfnL 7fpF eg'{xf];\\ M

	 xfjf,    an,    Dofgf]ld6/,    Aof/f]ld6/    ulx/fO    jfo'd08nLo rfk

-s_	 rfk eg]sf] k|lt PsfO If]qkmndf nufOPsf] ========================= xf] .

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

-u_	 k[YjLsf] ;txsf] jfo'd08nLo rfkdf x'g] kl/jt{gn] ubf{ ===============Ps 
7fpFaf6 csf]{ 7fpFdf axG5 .

-3_	 t/n kbfy{sf] ==================a9]df To;sf] rfk klg a9\5 .

-ª_	 t/nsf] rfk gfKg k|of]u x'g] ;/n pks/0f =====================xf] .

3.	 sf/0f lbg'xf];\\ M

-s_	 km'6an v]nf8Lsf] h'Qfsf] tn'jfdf uf]6L /flvPsf] x'G5 .

-v_	 v]t hf]Tg xnf]sf] 6'Kkfsf] kmfnL ltvf] agfOG5 .

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

-u_	 3/sf] dflyNnf] tnfsf] wf/fdf eGbf tNnf] tnfsf] wf/fdf kfgLsf] aflN6g 
rfF8f] el/G5 .
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4.	 tnsf k|Zgsf] pQ/ n]Vg'xf];\\ M

-s_	 rfk eg]sf] s] xf] < b}lgs hLjgdf rfksf s'g} tLgcf]6f pkof]lutf 
n]Vg'xf];\\ .

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

-u_	 b}lgs hLjgdf t/n kbfy{sf] rfksf s'g} b'O{ pkof]lutf pNn]v ug'{xf];\\ .

-3_	 xfjfsf] rfk eg]sf] s] xf] < o;sf s'g} b'O{ dxŒj pNn]v ug'{xf];\\ . 

-ª_	 t/n kbfy{n] lbg] rfk x'G5 egL k|dfl0ft ug'{xf];\\ .

-r_	 Dofgf]ld6/sf] ;kmf lrq sf]g{'{xf];\\ .

-5_	 jfo'd08nLo rfk eg]sf] s] xf] < pbfx/0f;lxt n]Vg'xf];\\ .

-h_	 jfo'd08nsf] rfk x'G5 egL k|bz{g ug{ s'g} k|of]u pNNf]v ug'{xf];\\ .

-em_	 jfo'd08nLo rfksf] s'g} b'O{ pkof]lutf pNn]v ug'{xf];\\ .

5.	 tnsf ;d:of xn ug'{xf];\\ M

-s_	 s'g} Pp6f afs;sf] tf}n 750 N / lkFwsf] If]qkmn 25m2 eP To;n] hldgdf 
lbg] rfk slt xf]nf < ( Ans: 30 N/m2)

-v_	 Pp6f kf]v/Ldf 8m ulx/fO;Dd kfgL 5 eg] pSt kfgLn] lbg] rfk slt 
x'G5, lx;fa ug'{xf];\\ . (g = 9 .8 m/s2 / kfgLsf] 3gTj = 1,000kg/m3) 
(Ans:78,400 Pa)

-u_	 Pp6f 8«ddf /flvPsf] t/n kbfy{sf] ulx/fO 2 m / o;n] lkFwdf lbg] rfk 
500 N/m2 5 eg] pSt t/nsf] 3gTj slt x'G5 < (Ans: 25 .5 kg/m3)
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	 lbOPsf] ljifoj:t' k9\g'xf];\\ / 5nkmn ug'{xf];\\ M

xfd|f] b}lgs hLjgnfO{ ultlzn agfpg zlStsf] vfFrf] k5{ . z/L/df zlStsf] lg/Gt/tfsf 
nflu ljleGg k|sf/sf vfgfsf] cfjZostf k5{ . vfgf gvfOsg k9\g], n]Vg], lxF8\g], 
ef/L af]Sg] h:tf s'g} sfd ug{f ;lsGg . To:t} ljleGg pks/0f tyf oftfoftsf ;fwg 
;~rfngsf nflu klg l8hn, k]6«f]n, Uof;, ljB't\nufotsf OGwgsf] pkof]u ul/G5 .  
o;/L s'g} klg sfd ug]{ IfdtfnfO{ zlSt (Energy) elgG5 . zlStnfO{ h'n (Joule, J) 
PsfOdf gflkG5 . zlStsf ljleGg :j¿k x'G5g\ . oflGqs, tfk, k|sfz,Wjlg, r'DasLo, 
ljB't\, /f;folgs, cf0fljs cflb zlStsf ¿kx'g\ . zlStsf ;|f]t k|of]ukl5 k'gM k|fKt 
ug{ ;lsg] gjLs/0fLo / k'gM k|fKt ug{ g;lsg] cgjLs/0fLo u/L b'O{ k|sf/sf x'G5g\ . 
vlgh t]n, Uof;, sf]Onf cflb cgjLs/0fLo / / xfjf, kfgL, ;f}o{ zlStnfO{ gjLs/0fLo 
zlStsf] ¿kdf lnOG5 . 

tfk (Heat)

PsfO 

7
b}lgs hLjgdf zlSt   

(Energy in Daily Life) 
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	 lj|mofsnfk 1

-s_	 dflysf lrqdf tfksf] k|;f/0f s;/L ePsf] xf]nf <

tfk Psk|sf/sf] zlSt xf] . of] a9L tftf] af6 sd tftf] j:t' lt/ ;5{ . xfd|f] z/L/sf] eGbf 
sd tfkj|md ePsf] j:t' 5'Fbf lr;f] / a9L tfkj|md ePsf] j:t' 5'Fbf tftf]sf] cg'ej x'G5 . 
Tffk Ps 7fpFaf6 csf]{ 7fpFdf ;g]{ k|lj|mofnfO{ tfksf] k|;f/0f elgG5 . tfk ;~rfng 
(Conduction), ;+jfxg (Convection) / ljls/0f (Radiation) ljlwjf6  k|;f/0f 
x'G5 . 

;~rfng (Conduction)

	 lj|mofsnfk 2 

	 7f]; j:t'df tfksf] ;~rfng

lrqdf b]vfPcg';f/ Pp6f wft'sf] kftf  jf 8G8Ldf d}gsf] yf]kf /fv]/ km/s km/s b'/Ldf 
lkg 6fF:g'xf];\\ . of] kftf]nfO{ lrqdf b]vfPcg';f/ 6]ansf] Ps 5]pdf c8\ofP/ csf]{ 
5]pdf aQLsf] ;xfotfn] ttfpg'xf];\\ . ca s] x'G5, cjnf]sg ub}{ tnsf k|Zgsf] pQ/ 
sfkLdf n]Vg'xf];\\ M

1.	 tfTb} uPkl5 lkgx¿ s] x'g yfn]<

2.	 ;a}eGbf klxnf s'g lkg v:of]<
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3.	 ;a} lkg Ps}k6s lsg gv;]sf] xf]nf <

wft'sf] kftfsf] ttfP k6\l6sf] lkg klxn] v:5 . c? lkg klg j|mdz v:b} hfG5g\ . 
7f]; j:t'nfO{ ttfpFbf c0f'x¿df sDkg x'G5 / ;Fu}sf c0f'nfO{ tfk lbG5 . o;/L tfk 
;g]{ k|lj|mofnfO{ ;~rfng (Conduction) elgG5 .

lgisif{

	 tfksf] ;'rfns / s'rfns (Conductor and Insulator)

d}gaQL, ;nfO{, kmnfdsf] 7'nf] lsnf, clNdlgodsf] jf l:6nsf] 8f8', Knfl:6ssf] 
kfOksf] 6'j|mf, sf7sf] 6'j|mf, cflb j:t' .

	 k|of]u ljlw

d}gaQL afn]/ dfly n]lvPsf j:t'nfO{ kfn} kfnf] ttfpg'xf];\ / tnsf] tflnsfcg';f/ 
skLdf n]Vg'xf];\\ M

j:t'sf] gfd tfk k|;f/0f eof] jf ePg tfksf] s'rfns ls ;'rfns

k|foM ;a} wft' tfksf ;'rfns x'G5g\ . cwft' s'rfns x'G5g\ . tfk ;g]{ j:t'nfO{ tfksf] 
;'rfns / g;g]{nfO{ s'rfns elgG5 . vfgf ksfpg] efF8f tyf xftn] ;dft]/ tfk;Fu 
;DalGwt sfo{ ug]{ j:t'sf] ;dfpg] la+8 tfksf] s'rfnsaf6 agfOPsf] x'G5 . ljleGg 
j:t'sf] tfk ;~rfng km/s km/s x'G5 . wft' tfdf, kmnfd, cNd'lgod tfksf] /fd|f] 
;'rfns x'g\ . skf;, Knfl:6s cflbdf tfksf] ;~rfng Hofb} Go'g lsl;dn] x'G5 . t/ 
lx/f, u|fkmfO6 cwft' ePtf klg tfksf pRr ;'rfns x'g\ .

lgisif{



127lj1fg tyf k|ljlw tx –# -sIff ^–*_ efu b'O{

	 tfk ;~rfngsf] b}lgs hLjgdf k|of]u (Application of heat 
conduction in daily life)

!=	 vfgf ksfpg] efF8fs'8f wft'af6 agfOPsf] x'G5, lsg ls logLx¿df ;lhn} tfk 
;~rfn eO{ vfgf rfF8} kfS5 .

@=	 efG;fsf ksfpg] efF8fx¿sf] laF8 (handle) tfksf] s'rfns j:t'af6 agfOPsf] 
x'G5 . o;n] ;dfpbf tfkn] kf]Ngaf6 hf]ufpF5 .

#=	 lrof skmL vfg] du, sk, Unf; tfksf s'rfns j:t' h:t} kf]l;{lng, sfFr, 
df6f]af6 agfOPsf] x'G5 . 

$=	 xfdLn] lr;f] df};ddf pgsf n'uf tyf sDansf] k|of]u u5f}+{ lsgls logLx¿ 
tfksf s'rfns x'g / z/L/sf] tfkj|md aflx/ jftfj/0fdf hfgaf6 /f]s]/ Gofgf] 
agfO /fV5 .

	 tfk k|;f/0fsf] ;+jfxg ljlw (Convection method of heat 
transfer)

	 k|of]ufTds lj|mofsnfk 3

cfjZos ;fdu|L M las/, kfgL / /ftf] d;L, 6«fok8 :6fG8, hfnL, d}gaQL jf l:k|l/6 
NofDk 

k|of]u ljlwM b'O{cf]6} ljs/df kfgL /fv]kl5 clnslt d;L /fv]/ 3f]Ng'xf];\\ . Pp6f 
las/nfO{ 6«fOk8 :6fG8df /fv]/ ttfpg'xf];\\ . o;f] ubf{ ttfPsf] / gttfPsf] las/df 
ePsf] kfgLdf s] km/s b]lvG5, cjnf]sg ug{'xf];\\ .
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ttfPsf] las/sf] kfgL la:tf/} lkFwaf6 dfl:t/ uPsf] / dfly lt/sf] kfgL lkFwlt/ 
cfPsf] b]lvG5 . kfgLsf s0f tft]kl5 xn'sf eP/ dflylt/ hfG5 / dflysf lr;f s0f 
u?ª\uf] eP/ tnlt/ cfpF5g\ . tft]kl5 j:t'sf] 3gTj 365 / dflylt/ hfG5 . tft]sf] 
lr;f] j:t'sf] 3gTj a9L x'g] ePsfn] tnlt/ cfpF5 . oxL k|lj|mofcg';f/ ;a} kfgL 
tfTg k'U5 .  o:tf] k|lj|mofnfO{ ;+jfxg ljlw elgG5 . t/n kbfy{df h:t} xfjfdf klg 
o;} k|lj|mof cg';f/ tfk k|;f/0f x'G5 . /ftsf] ;dodf k[YjLsf] ;txdf lr;f] / lbgsf] 
;dodf tftf] x'g] ePsfn] xfjfsf] axfj a9\g] / 36\g] u5{ . x'/L atf; cfpg] sf/0f klg 
oxL k|lj|mof cg';f/ ePsf] x'G5 .

lgisif{

	 ;d'b|L xfjf (Sea breeze)

;"o{n] ;d'b| / hldgdf k|sfz / tfk 
lbG5 . ;d'b|sf] kfgLdf tfk ;f]:g] 
Ifdtf w]/} ePsfn] hldgeGbf w]/} 
l9nf] tftf] x'G5 . kmn:j¿k hldgsf] 
tfkj|md a9\g hfG5 . o;k|sf/ 
hldgsf] ;txsf] xfjf tft]/ sd 
3gTj x'g] ePsf]n] dflylt/ axg 
hfG5 . ;d'Gb| glhssf] hldgdf sd 
rfk k5{ . pRr rfk ePsf] ;d'b|sf] 
xfjf t6Lo hldglt/ axg yfN5 . 
o;nfO{ ;d'b|L xfjf elgG5 . of] 36gf 
lbgsf] ;dodf x'G5 .
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	 hldgsf] xfjf (Land breeze)

3fd c:tfPkl5 hldg / ;d'b| lr;f] x'g yfN5 . ;d'Gb|sf] tftf] kfglsf] t'ngfdf hldgn] 
rfF8} tfk u'dfpF5 . ;d'b|sf] ;txsf] tfkj|md pRr x'g] ePsfn] ToxfF xfjfsf] rfk sd 
x'g k'U5 . o;j|mddf hldgsf] lr;f] xfjf ;d'b|lt/ / ;d'b|sf] tftf] xfjf hldglt/ axg] 
k|lj|mofnfO{ hldgsf] xfjf elgG5 . of] k|lj|mof /ftsf] ;dodf x'G5 . 

	 ;+jfxgsf k|sf/ (Types of convection)

;+jfxg lgDgcg';f/ b'O{ k|sf/sf x'G5g\ M

-s_	 k|fs[lts ;+jfxg M 

k|s[ltdf eO/xg] tfkj|mdsf] km]/abnn] t/n jf Uof;Lo kbfy{sf] 3gTjdf leGgtf cfpF5 . 
kbfy{sf c0f'x¿ rnfodfg x'g] sf/0fn] ;+jfxg x'G5 . ;d'b|L xfjfx'/L, kfgLsf] afkmaf6 
afbn ag]/ jiff{ x'g', d]3 uh{g' cflb o;sf pbfx/0f x'g\ .

-v_	 s[ltd ;+jfxg M 

of] afx\o zlStsf] k|of]u u/]/ x'g] ;+jfxg xf] . h:t} tfk, ljB't\, /;fog cflbsf] k|of]u 
u/]/ kª\vf rnfpg', kfgL ttfpg', vfgf ksfpg', P;L rnfpg' cflb o;sf pbfx/0f x'g\ . 

	 b}lgs hLjgdf ;+jfxgsf] pkof]lutf (Application of convection 
of heat in daily life)

1.	 kfgL tyf cGo t/n kbfy{ ;+jfxg lj|mof pdflnG5 .

2.	 udL{ ofddf k|of]u x'g] kª\vf tyf Po/slG8;g ;+jfxgsf] l;4fGt ag]sf x'G5g\ .

3.	 tftf] /ut ePsf :tgwf/L hgfj/sf] /st;~rf/ k|lj|mof ;+jfxg ljlwaf6 ePsf] 
x'g] 5 .

4.	 /]lk|mh]/]6/, /]l8P6/ cflb pkof]uL pks/0f klg o;} l;4fGtdf cfwfl/t x'G5g\ .

5.	 afbn, jiff{, cfFwLa]x/L cflb k|fs[lts k|lj|mofx¿ klg ;+jfxg ljlwdf cfwfl/t 
x'G5g\ .
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	 vf]h lj|mofsnfk 4

;xkf7L jf hfGg]x¿;Fusf] ;xsfo{df lgDglnlvt 36gfsf] sf/0f kQf nufpg'xf];\\ M

1.	 aln/x]sf] j:t'af6 lg:s]sf] cfuf]sf] Hjfnf dflylt/ hfG5 <

2.	 tftf] xfjfn] el/Psf] a]n'g dflylt/ p8\5 <

	 tfk k|;f/0fsf] ;+jfxg ljlw (Radiation method of heat 
transfer)

  

dflysf] lrq x]/]/ tfksf] cg'ej xfdLn] s;/L u5f}{+ xf]nf < ;xkf7L;Fu 5nkmn u/]/ 
lgisif{ lgsfNg'xf];\\ .

;"o{af6 xfdL;Dd tfk lagf s'g} dfWod / ;xf/f lagf t/ª\usf] ¿kdf cfPsf] x'G5 . To:t} 
xfdLn] lx6/ jf cfuf] tfKbf klg ljls/0f ljlwaf6 g} xfdL;Dd tfk cfPsf] x'G5 . z"Go 
(vcuum) df klg t/ª\usf] ¿kdf ljls/0faf6 tfksf] k|zf/0f x'G5 . 

t/ª\u (Wave)

zfGt kfgL ePsf] kf]v/L 9'ª\uf xfGbf t/ª\ux¿ la:tf/} rf/}lt/ km}lnP/ uPsf] b]lvG5 . 
To:t} Pp6f 8f]/Lsf] Ps5]p ?v jf s'g} 7fpFdf afFw]/ tndfly xNnfpFbf t/ª\ux¿ pTkGg 
ePsf] b]lvG5 . t/ t/ª\u pTkGg j:t'sf] x]/km]/ geO{ ToxL /x]sf] x'G5 . t/ª\u pTkGg x'gsf 
nflu dfWod cfjZos kg]{nfO{ oflGqs t/ª\u (mechanical wave) elgG5 . Wjlg 
k|;f/0f Ps oflGqs t/ª\u xf] . kbfy{df sDkg ePkl5 dfq} Wjlg pTkGg x'G5 . o;sf] 
ult xfjf, kfgL / Uof;df km/s km/s x'G5 . 
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;"o{nufot cGo tf/faf6 cfpg] k|sfz / tfk ljB't\ r'DasLo t/ª\ux¿ OGkm|f/]8, ufdf /], 
cN6«fefon]6 t/ª\u cflbaf6 km}lnPsf x'G5g\ . ;"o{df pTkGg ePsf] k|sfzsf] t/ª\u * 
ldg]6 @) ;]s]G8df k[YjLdf cfOk'U5 . tfk k|;f/0fsf] ljls/0f ljlw /ª\ucg';f/ klg km/s 
km/s x'G5 . sfnf] /ª\udf tfksf] zf]if0f a9L x'G5 . ;]tf] jf lkmSsf /ª\udf sd ;f]:5 . 
To;sf/0f udL{ 7fpFsf 3/ tyf dflg;x¿n] ;]tf] /ª nufpg] u5{g\ . To:t} tfk clws 
zf]if0fsf] vfFrf] kg]{ pks/0f h:t} ;f]nf/ Kofg]n, ;f]nf/ lx6/df sfnf] /ª nufPsf] x'G5 .

	 b}lgs hLjgdf tfksf] ljls/0fsf] pkof]lutf (Application of 
radiaton of heat in daily life)

1.	 ;"o{af6 ljls/0f dfkm{t k|fKt tfkn] k[YjLdf ;hLjx¿sf] afFRg] cfwf/ ag]sf] 5 .

2.	 cfuf] cyjf lx6/ tfKbf ljls/0faf6 k|fKt tfkn] Gofgf] agfpF5 .

3.	 udL{ df};ddf ;]tf] jf sd tfk ;f]:g] n'uf nufOG5 .

4.	 /]k|m]h]/]6/sf] lr:ofpg] kª\vfn] tfknfO{ jl/kl/ kmfN5 .

	 yd{;sf] agfj6 / sfo{ (Structure and function of a thermos)

yd{;df tftf] jf lr;f] kbfy{ nfdf] ;do;Dd Pp6} 
tfdj|mdf /fVg ;lsG5 . of] sfFraf6 ag]sf] x'G5 . 
sfFr tfksf] s'rfns ePsf]n] tfk ;g{ lbFb}g . 
o;df b'O{cf]6f kqx¿ x'G5g\ . tL b'O{cf]6f kqsf] 
lardf z"Go (vacuum) x'G5 . o;leqsf sfFrsf 
leQfdf rfFbL h:t} 6lNsg] u/L n]kg nufOPsf] 
x'G5 . o;sf] aflx/L cfj/0f Knfl:6s jf wft'sf] 
vf]nn] 9flsPsf] x'G5 . o;df lasf{sf] ¿kdf 
Knfl:6s jf sf7sf] ss{sf] k|of]u ul/G5 . of] tfksf] 
s'rfnsaf6 ag]sf] sf/0f ;~rfng ljlwaf6 tfk 
;g{ ;Sb}g . To:t} b'O{cf]6f sfFrsf] txleq vfnL 
x'g] ePsfn] ;jfxg ljlwaf6 klg tfk ;g{ ;Sb}g . 
sfFrsf] leQf rfFbL h:tf] 6lNsg] ;]tf] kbfy{sf] 
n]kg x'g] ePsfn] tfk k/fjt{g x'G5 . cyf{t\ 
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ljls/0faf6 klg tfk ;g]{ ;Defjgf x'Fb}g . oL sf/0fn] ubf{ yd{;df /flvPsf] j:t' nfdf] 
;do;Dd tftf] of lr;f] /lx/xG5 .

	 xl/tu[x (Greenhouse) 

dflg;n] s[lifnufotsf ljleGg k|of]hgsf nflu s[lqd xl/tu[x agfpg] u/]sf 5g\ . 
xl/tu[x agfpgsf nflu sfFr jf Knfl:6ssf] cfjZostfcg';f/sf] gfkdf 3/ agfOG5 . 
xl/tu[xn] ;"o{af6 k|fKt  tfknfO{ xl/tu{xleq ;l~rt u/L uld{ofddf x'g] af]6la?jfnfO{ 
pko'St jftfj/0f lbO{ xl/of] agfO/fVg dbt u5{ . ;f}o{af6 pT;lh[t ljsL/0fx¿ xl/tu[xdf 
l5l/;s]kl5 aflx/ lg:sg ;Sb}g / tfk zlStdf kl/0ft x'G5 . xl/tu[xleq tfkj|mddf 
j[l4 x'G5 . o;nfO{ g} xl/tu[x k|efj elgG5 .

 xl/t u[x

	 kl/of]hgf sfo{ 5

;xkf7L ;fyLx¿;Fu ldn]/ s[lif k|of]hgsf nflu agfOPsf] glhssf] xl/tu[xdf uP/ 
cjnf]sg ug'{xf];\ / o;sf] pkof]lutfaf/] slkdf n]Vg'xf];\\ M

1=	 s] s] ;fdu|L k|of]u u/]/ xl/tu[x agfOPsf] /x]5 <

2=	 xl/tu[xleqsf] / aflx/sf] tfkj|mddf s] leGgtf /x]5 <

3=	 xl/tu[xdf s:tf vfnsf la?jf nufOFbf] /x]5 <

4=	 xl/tu[xdf la?jf nufpFbf / aflx/ v'nf 7fpFdf nufpFbf s] s] kmfObf x'Fbf] /x]5 <
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	 xl/tu[x k|efjsf] c;/ (Greenhouse effect)

cf}Bf]lusLs/0fsf] cJojl:yt j[l4sf 
sf/0f jfo'd08ndf xl/tu[x Uof;x¿h:t}  
sfa{g 8fOcS;fO8, Snf]/f]km\nf]/f] sfa{g, 
ldy]g, gfO6«; cS;fO8 cflbsf] cTolws 
j[l4 x'Fb} uPsf] 5 . h;sf] sf/0faf6 
;"o{af6 cfPsf] k|sfzaf6 pTkGg tfknfO{ 
;f];/ lng] tyf jfo'd08ndf gkmls{g] 
sf/0fn] c:jfles¿kdf tfkj|md a9\g 
uO/x]sf] 5 . o;/L k[YjLsf] tfkj|md a9\g] k|lj|mofnfO{ xl/tu[x k|efj elgG5 .

xl/tu[xsf c;/ ( Greenhouse effects)

1.	 afo'd08nLo tfkj|mddf j[l4 u/fpF5 .

2.	 lxdgbL jf lxdz[ª\vnf kUng] j|md a9\5 .

3.	 hnrj|mdf kl/jt{g cfpF5 .

4.	 ;d'b|L ;tx a9\g uO{ t6Lo lsgf/fsf a:tLdf 8'afgsf] ;d:of cfpF5 .

5.	 kfl/l:ylts k|0ffnLdf c;Gt'n x'G5 .

6.	 h}ljs ljljwtfdf x|f; cfpF5 .

7.	 cgfj[li6 / cltj[li6sf sf/0f k|fs[lts k|sf]k a9fpF5 . 

	 xl/tu[xsf] pkof]lutf (Application of greenhouse effect)

1.	 k[YjLsf] tfkj|mdnfO{ oyfjt /fv]sf] sf/0f ;hLjx¿sf] cl:tŒj /xg ;xh ePsf] 
5 .

2.	 s[ltd xl/tu[xsf] k|of]uaf6 a]df};dL t/sf/L pTkfbg u/L dgUo cfly{s nfe lng 
;lsG5 .

3.	 xl/tu[xleq ul/g] kmnk"mn t/sf/Ldf sL6f0f' / /f]ux¿sf] k|sf]k sd x'G5 .
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4.	 xl/tu[xsf sf/0f w]/} 7G8L x'g] 7fpFdf klg udL{ 7fpFdf x'g] la?jf nufpg ;xh 
x'G5 .

5.	 pTkfbgdf j[l4 x'g] .

	 sGs]e tyf sGe]S; P]gfsf] kl/ro (Introduction to concave 
and convex mirror)

sGs]e P]gf (Concave mirror)

5]p 5]psf] efu p7]sf] / larsf efu lgoldt ¿kn] blaPsf] P]gfnfO{ sGs]e P]gf 
(concave mirror) elgG5 . o; k|sf/sf] P]gfdf ;dfgfGt/ k|sfzsf ls/0fx¿ k/fjt{g 
eO{ Pp6} laGb'df s]lGb|t x'G5g\ . sGs]e P]gfn] o;df k/]sf k|sfzsf ls/0fnfO{ s]lGb|t 
ug]{ ePsfn] o;nfO{ s]Gb|Ls/0f P]gf (converging mirror)  klg  elgG5 . ;fdfGotof 
sGs]e P]gfn] glhssf ;fgf j:t'sf] 7'nf] cfs[lt agfpF5 .

sGe]S; P]gf 

sGe]S; P]gf (Convex mirror)

5]p 5]psf] efu blaPsf] / larsf] efu lgoldt ¿kn] p7]sf] P]gfnfO{ sGe]S; P]gf 
(convex mirror) elgG5 . o; k|sf/sf] P]gfdf ;dfgfGt/ k|sfzsf ls/0f k/fjt{g eO{ 
5l/P/ cyf{t\ ljs]lGb|t (diverge) eO{ hfG5g\ . To;}n] sGe]S; P]gfnfO{ ljs]lGb|t P]gf 
(diverging mirror) klg elgG5 . ;fdfGotof sGe]S; P]gfn] 7f8f] (erect) / ;fgf] 
cfs[lt agfpF5 . o;n] 7'nf] / 6f9fsf] b[ZonfO{ ;fgf] agfO{ glhs b]vfpF5 .
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uf]nfsf/ P]gf (Spherical mirror)

uf]nfsf/ P]gf;Fu ;DalGwt s]xL dxŒjk"0f{ zAbfjnL (Some important terms 
related to spherical mirror)

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

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

3.	 jj|mtfsf] cw{Jof; (radius of curvature): uf]nfsf/ P]gfaf6 aGg] uf]nfsf] 
cw{Jof;nfO{ jj|mtfsf] cw{Jof; (radius of curvature) elgG5 . of] jf:tjdf 
jj|mtfsf] s]Gb| (C) / P]gfsf] s]Gb| (P) larsf] b'/L xf] . o;nfO{ ;ª\s]tsf] ¿kdf R 
n] hgfOG5 .

P]gf;Fu ;DalGwt zAbfjnLsf] lrq

4.	 k|d'v cIf (principal axis): P]gfsf] s]Gb| (P) / jj|mtfsf] s]Gb| (C) nfO{ hf]8]/ 
hfg] l;wf /]vfnfO{ k|d'v cIf (principal axis) elgG5 .

5.	 s]Gb|Ls/0f laGb' (principal focus): ;dfgfGt/ k|sfzsf ls/0f sGs]e P]gfaf6 
k/fjt{g xF'bf Pp6} laGb'df s]lGb|t x'G5g\ . o; laGb'nfO{ s]Gb|Ls/0f laGb' (focus) 
elgG5 . of] laGb' P]gfsf] cufl8 k|d'v cIfdf k5{ . sGe]S; P]gfn] ;dfgfGt/ 
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k|sfzsf ls/0f k/fjt{g u/L ljs]lGb|t ubf{ P]gfsf] k5fl8 Pp6} laGb'af6 cfPsf] 
h:tf] b]lvG5, h'g laGb'nfO{ s]Gb|Ls/0f laGb' elgG5 . sGe]S; P]gfsf] s]Gb|Ls/0f 
laGb' P]gfsf] k5fl8 kb{5 . o; laGb'nfO{ F n] hgfOG5 .

6.	 s]Gb|Ls/0f b'/L (focal length)M P]gfsf] s]Gb| (P) / s]Gb|Ls/0f laGb' (F) larsf] 
b'/LnfO{ s]Gb|Ls/0f b'/L (focal length) elgG5 . o;nfO{ ;ª\s]tsf] ¿kdf hgfOG5 
/ o;nfO{ ld6/df gflkG5 .

	 sGs]e tyf sGe]S; P]gfaf6 x'g] k/fjt{g (Reflection from  
concave and convex mirror)

sGs]e P]gfdf ;dfgfGt/ k|sfzsf ls/0f k/fjt{g eO{ Pp6} laGb'df s]lGb|t x'G5g\ . o; 
laGb'nfO{ s]Gb|Ls/0f laGb' (focus) elgG5 . of] laGb' P]gfsf] cufl8 k|d'v cIfdf k5{ . 
sGe]S; P]gfn] ;dfgfGt/ k|sfzsf ls/0f k/fjt{g u/L ljs]lGb|t ubf{ P]gfsf] k5fl8 Pp6} 
laGb'af6 cfPsf] h:tf] b]lvG5, h'g laGb'nfO{ s]Gb|Ls/0f laGb' (focus) elgG5 . sGe]S; 
P]gfsf] s]Gb|Ls/0f laGb' P]gfsf] k5fl8 k5{ . sGs]e P]gf tyf sGe]S; P]gfaf6 x'g] k/fjt{g 
tnsf b'O{cf]6f lrqdf b]vfOPsf] 5 M

sGs]e tyf sGe]S; P]gfaf6 x'g] k/fjt{g 
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	 sGs]e P]gfaf6 k|sfz k/fjt{g x'Fbf cfjZos lgod (Rules of 
reflection for concave mirror)

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

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

3.	 jj|mtfsf] s]Gb|af6 cfPsf] k|sfzsf] ls/0f ;f]xL af6f] kmls{G5 .
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	 sGe]S; P]gfaf6 k|sfz k/fjt{g x'Fbf cfjZos lgod (Rules of 
reflection for convex mirror)

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

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

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

	 jf:tljs / cjf:tljs cfs[lt (Real and virtual images)

	 lj|mofsnfk 7.11

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

cfs[ltnfO{ kbf{df ptfg{ ;lsG5 eg] To;nfO{ 
jf:tljs cfs[lt (real image) elgG5 . o; 
k|sf/sf] cfs[lt k/fjlt{t ls/0f cfk;df 
sfl6P/ aG5g\ . cfs[ltnfO{ kbf{df ptfg{ 
;lsFb}g eg] To;nfO{ cjf:tljs cfs[lt 
(virtual image) elgG5 . o; k|sf/sf] 
cfs[lt k/fjlt{t ls/0f sfl6Psf] h:tf] 
b]lvP/ aG5g\ . jf:tjdf k/fjlt{t ls/0f 
sfl6Psf x'Fb}gg\ . sGs]e P]gfn] jf:tljs 
cfs[lt agfpg ;S5  t/ sGe]S; P]gf tyf ;dtn P]gfn] jf:tljs cfs[lt agfpg 
;Sb}gg\ .

	 jf:tljs / cjf:tljs cfs[ltdf km/s ( Difference between real 
image and virtual image)

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

1.	 of] P]gfsf] cufl8 aG5 . 

2.	 o;nfO{ kbf{df ptfg{ ;lsG5 .

3.	 of] k/fjlt{t ls/0f e]l6Psf] laGb'df 
aG5 . 

4.	 of] cfs[lt plN6P (inverted) sf] 
b]lvG5 . 

1.	 of] P]gfsf] k5fl8 aG5 . 

2.	 o;nfO{ kbf{df ptfg{ ;lsFb}g .

3.	 of] k/fjlt{t ls/0f e]l6Psf] h:tf] 
b]lvg] laGb'df aG5 .

4.	 of] cfs[lt 7f8f] cyf{t\ ;'N6f] 
(erect) b]lvG5 .

sGs]e P]gfn] agfpg] jf:tljs cfs[lt
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	 sGs]e P]gfsf] /]vflrq lvRg] tl/sf (Procedure to draw ray 
diagram for concave mirror)

	 lj|mofsnfk 7.12

1.	 sDkf;sf] ;xfotfn] j[Qfsf/ rfk XY 
lvRg'xf];\ .

2.	 sDkf;sf] l;of] c8]sf] laGb'df C lrx\g 
nufpg'xf];\ .

3.	 XY sf] dWolaGb' P df lrx\g nufpg'xf];\ .

4.	 laGb' P / C hf]8\g] u/L ;/n /]vf 
lvRg'xf];\ .

5.	 XY sf] aflx/L ;txdf 5fof kfg'{xf];\ .

6.	 CP sf] dWo laGb' kQf nufpg'xf];\ / To;nfO{ F n] hgfpg'xf];\ .

7.	 j:t'nfO{ k|d'v cIfsf] tf]lsPsf] laGb'df /fVg'xf];\, h:t} M j:t'nfO{ C eGbf k/ 
/fVbf lrqdf h:t} AB j:t' agfpg'xf];\ .

8.	 ca sGs]e P]gfaf6 k|sfz k/fjt{g x'Fbfsf cfjZos lgod k|of]u ug'{xf];\ M

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

-v_	 laGb' M / F hf]8]/ csf]{ l;wf /]vf lvRg'xf];\ / km]l/ To;d} A / F hf]8]/ csf]{ 
l;wf /]vf lvRg'xf];\ .

-u_	 A af6 C x'Fb} hfg] /]vf AN /]vf lvRg'xf];\ . AN s]Gb|Ls/0f laGb'af6 uPsf] 
cfkltt ls/0f xf] . of] ls/0f k'gM N af6 C x'Fb} kms{G5 . ca N af6 C x'Fb} uPsf] 
/]vfn]] MF /]vfnfO{ A' laGb'df e]6\5 .

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

-ª_	 A'B' sf] ;fOh / l:ylt gfKg'xf];\ . of] j:t'eGbf ;fgf], pN6f] / jf:tljs cfs[lt 
xf] . of] cfs[lt F / C sf lardf k5{ .

sGs]e P]gfsf] ls/0f /]vflrq
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	 sGs]e tyf sGe]S; P]gfaf6 x'g] k/fjt{gsf ls/0f /]vflrq (Ray 
diagram for concave and convex mirror)

sGs]e P]gfsf] /]vflrq (Ray diagram for concave mirror)

sGs]e P]gfaf6 aGg] cfs[ltsf] ;fOh, :yfg / k|s[lt j:t' /flvPsf] :yfg;Fu e/ k5{ . 
To;}n] sGs]e P]gfsf] cufl8 ljleGg :yfgdf j:t'nfO{ /fVbf To; j:t'sf] cfs[lt sxfF, 
s:tf] / s'g ;fOhsf] aG5 eGg] s'/f ls/0f /]vf lrq;lxt tn k|:t't ul/Psf] 5 M

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

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

3. j:t'nfO{ C df  /fVbfM j:t'nfO{ C df /fVbf 
To; j:t'sf] cfs[lt C df g} aG5 . cfs[lt 
plN6Psf], jf:tljs / j:t' hq} x'G5 .

 
4. j:t'nfO{ C / F sf lardf /fVbfM j:t'nfO{ 

C / F sf lardf /fVbf To; j:t'sf] cfs[lt 
C eGbf k5fl8 aG5 . cfs[lt plN6Psf], 
jf:tljs /  j:t'eGbf 7'nf] x'G5 .
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5. j:t'nfO{ F df /fVbfM j:t'nfO{ F df /fVbf 
To; j:t'sf] cfs[lt C eGbf k5fl8 cgGtdf 
aG5 . cfs[lt plN6Psf], jf:tljs / 
j:t'eGbf w]/} 7'nf] x'G5 .

6. j:t'nfO{  F / P sf lardf /fVbfM j:t'nfO{  
F / P sf lardf /fVbf To; j:t'sf] cfs[lt 
;'N6f], cjf:tljs / j:t'eGbf 7'nf] x'G5 .

	 sGe]S; P]gfsf] /]vflrq (Ray diagram for convex mirror)

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

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

2. j:t'nfO{ P]gfsf] P / cgGtsf lardf /fVbf M 
s'g} j:t'nfO{ sGe]S; P]gfsf] cufl8 /fVbf To;sf] 
cfs[lt P]gfsf] k5fl8 P / F sf] lardf ;'N6f], 
cjf:tljs / j:t'eGbf ;fgf] x'G5 .
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	 uf]nfsf/ P]gfsf] pkof]lutf (Uses of spherical mirrors)

	 -s_	 sGs]e P]gfsf] pkof]lutf (Uses of concave mirror)

1.	 6r{ nfO6, ;r{ nfO6, uf8Lx¿sf] x]8 nfO6df k|sfznfO{ 6f9f;Dd k'¥ofpg sGs]e 
P]gfsf] k|of]u ul/G5 .

2.	 o;nfO{ 8fS6/n] la/fdLsf] z/L/sf gfs, sfg, d'v, 3fF6L cflbsf leqL efu 
cjnf]sg ug{ k|of]u u5{g\ .

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

4.	 6]ln:sf]kdf k|sfzsf] k/fjt{ssf ¿kdf k|of]u ul/G5 .

5.	 k|sfzsf ls/0f hDdf ubf{ tfk j[l¢ x'g] ePsfn] o;nfO{ ;"o{sf] tfk zlSt hDdf 
ug{ ;f}o{ r'nfdf k|of]u ul/G5 .

	 -v_	 sGe]S; P]gfsf] pkof]lutf (Uses of convex mirror)

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

2.	 ;8ssf aQLdf k|sfznfO{ w]/} If]qkmndf 5g{sf nflu k|of]u ul/G5 .

	 kl/of]hgf sfo{ 

cfˆgf] 3/ jf ljBfno jf j/k/ sGs]e tyf sGe]S; P]gf k|of]u ePsf ljleGg pks/0fsf] 
;"rL ;ª\sng ug'{xf];\ . oL pks/0f s] s] sfdsf nflu k|of]u ePsf 5g\ < ;"rL tof/ 
u/L sIffdf 5nkmn ug'{xf];\ .

	 Wjlg (Sound)

Wjlg lgsfNg] j:t'nfO{ Wjlgsf ;|f]t (sources of sound) elgG5 . o;n] xfd|f] sfgdf 
;'gfOsf] r]tgf (sensation of hearings) lbg] u5{ . ha s'g} dfWoddf sDkg (vibration) 
k}bf x'G5, ta To; dfWodaf6 Wjlg pTkGg x'G5 . Wjlg oflGqs dfWod h:t}M 7f];, t/n 
/ UofF;df k|;f/0f x'G5 . Wjlgsf t/ª\u ljgfdfWod  Ps 7fpFaf6 csf]{ 7fpFdf k|;f/0f 
x'g ;Sb}gg\ . o; kf7df Wjlg t/ª\usf] kl/ro, Wjlgsf] tLj|tf, Wjlgsf] j]u;DaGwL 
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ul0ftLo ;d:of, >Jo Wjlg, OGk|mf;fpG8 / cN6«f;fpG8, Wjlg k|b"if0fsf sf/0f, c;/ / 
Go"gLs/0fsf pkfo;DaGwL cWoog ul/g] 5 .

	 Wjlg t/ª\usf] pTklQ (Production of sound waves)

s'g}klg j:t'nfO{ lxsf{pFbf j:t'sf c0f'x¿df cj/f]w x'g uO{ c0f'x¿ otfptf sDkg ubf{ 
Wjlg pTkGg x'G5 . Wjlgsf t/ª\u Wjlgsf] ;|f]taf6 pTkGg eO{ c0f'sf] dWo :yfg (mean 
position) x'Fb} cufl8 a9\5g\ eg] ltgLx¿nfO{ nª\luRo'l8gn t/ª\u (longitudinal 
wave) elgG5 . dfWodsf s0fsf] sDkg / t/ª\u k|;f/0fsf] lbzf Pp6} ePsf] t/ª\unfO{  
nª\luRo'l8gn t/ª\u  xf] . Wjlg t/ª\u klg nª\luRo'l8gn t/ª\u g} xf] . 

	 Wjlg t/ª\usf ljz]iftf (Characteristics of sound wave)

cfj[lQ (Frequency)

k|lt ;]s]G8df pTkGg x'g] k"0f{ t/ª\usf] ;ª\VofnfO{ cfj[lQ elgG5 . o;nfO{ 'f' n] hgfOG5 . 
P;\= cfO{= k4ltdf o;nfO{ xh{ (Hz) PsfOdf gflkG5 . ;fy} cfj[lQsf cGo PsfOdf 
lsnf]xh{ (kilohertz), d]ufxh{ (megahertz) / luufxh{ (gigahertz) x'g\ .

	 ;dofjlw (Time period)

Ps k"/f t/ª\u aGg nfUg] ;donfO{ ;dofjlw (Time period) elgG5 . o;nfO{ T n] 
hgfOG5 / P;\= cfO{= k4ltdf o;sf] PsfO ;]s]G8 x'G5 . f cf]6f k"/f t/ª\u 1 ;]s]G8df 
aG5g\ . 1 k"/f t/ª\u aGg T = 1 / f ;]s]G8 nfU5 .
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∴ ;dofjlw (time period) = 
1

cfj[lQ (frequency)  or, T =  
1
f    

	 t/ª\u nDafO (Wave length)

Ps k"/f sDkgdf Wjlg t/ª\un] kf/ u/]sf] b'/LnfO{ t/ª\u nDafO (wave length) elgG5 . 
o;nfO{ lu|s cIf/ n]D8f -λ_ n] hgfOG5 .  o;sf] PsfO ld6/ (m) xf] .

	 PlDKnRo'8 (Amplitude)

Wjlg k|;f/0fsf] ;dodf Wjlg t/ª\usf] dWo efuaf6 clwstd :yfgfGt/0fnfO{ PlDKnRo'8 
(Amplitude) elgG5 . o;nfO{ 'a' n] hgfOG5 o;sf] PsfO klg ld6/ (m) xf] .

	 Wjlgsf] j]u (Speed of sound)

dfWodcg';f/ Wjlgsf] j]u km/s km/s x'G5 . Wjlgsf] j]u eGgfn] PsfO ;dodf Wjlgn] 
kf/ u/]sf] b'/LnfO{ hgfpF5 . o;sf] PsfO ld6/ k|lt;]s]G8 (m/s) x'G5 . ul0ftLo ¿kdf

Wjlgsf] j]u (v) = t/ª\u nDafO (x) cfj[lQ (f)

or,     v = f × λ x'G5

pbfx/0f 1

60 Hz cfj[lQ / 5 m t/ª\u nDafO ePsf] Wjlgsf] j]u kQf nufpg'xf];\ M 

oxfF Wjlgsf] cfj[lQ (f) = 60 Hz

Wjlgsf] t/ª\u nDafO λ5 m = 5m

Wjlgsf] j]u (v) = ?

Wjlgsf] j]u (v) = Wjlgsf] cfj[lQ (f) × t/ª\u nDafO (λ)

or,	 Wjlgsf] j]u (v) = 60× 5

or,	 Wjlgsf] j]u (v) = 300 m/s

∴	 Wjlgsf] j]u 330 m/s 5 .
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	 ljleGg k|sf/sf Wjlg (Different types of sound)

Wjlgsf] cfj[lQ Wjlg lgl:sg] ;|f]tcg';f/ km/s km/s x'G5 . ult ;dfg ePsf Wjlgsf 
cfj[lQ klg km/s x'g ;S5g\ . Wjlg t/ª\usf] cfj[lQ 1 xh{b]lv 108 xh{;Dd x'G5 . 
afnssf] cfjfh / s]6Lx¿sf] cfjfhsf] cfj[lQ a9L x'g] x'gfn] cfjfh ltvf] x'G5 . 
zf/Ll/s ¿kn] kl/kSjtf cfPkl5 s]6fx¿sf] ltvf] Wjlg kl/jt{g eP/ wf]b|f] x'G5 . 
k'?ifsf] :j/sf] cfj[lQ sl/a 6.5 lsnf]xh{;Dd x'G5 eg] dlxnfsf] :j/sf] cfj[lQ sl/a 
8.5 lsnf]xh{;Dd x'G5 . dflg;sf] sfgn] ;a} lsl;dsf cfj[lQ ePsf] Wjlg ;'Gg ;Sb}g . 
dflg;n] 20 xh{b]lv 20 lsnf]xh{;Dd cfj[lQ ePsf] Wjlgdfq ;'Gg ;S5 . cfj[lQsf 
cfwf/df s]xL Wjlg tn j0f{g ul/Psf] 5 M

-s_	 OGk|mf Wjlg (Infrasonic sound)

20 xh{eGbf sd cfj[lQ ePsf] WjlgnfO{ OGk|mf Wjlg (infrasonic sound) elgG5 . of] 
WjlgnfO{ sfgn] ;'Gg ;lsFb}g t/ 5fd]/ cg'e"lt ug{ ;lsG5 . e"sDk hfFbf, Hjfnfd'vL 
lj:kmf]6g x'Fbf o:tf] Wjlg lg:sG5 . x\j]n / xfQL h:tf hgfj/n] OGk|mf Wjlg lgsfN5g\ . 
u}F8fn] klg 5 xh{eGbf sd cfj[lQ ePsf] OGk|mf Wjlg pTkfbg u5{ .

-v_	 cl8an Wjlg (Audible sound)

20 Hz eGbf a9L / 20 lsnf]xh{eGbf sd cfj[lQ ePsf] WjlgnfO{ cl8jn Wjlg 
(audible sound) elgG5 . oL WjlgnfO{ dflg;sf] sfgn] ;'Gg ;S5 . lutf/ ahfpFbf 
lg:s]sf] cfjfh, uLt ufpFbf, /]l8of] aHbf lg:s]sf] cfjfh o;sf s]xL pbfx/0f x'g\ .

-u_	 cN6«f ;fpG8 (Ultra sound)

20 lsnf]xh{eGbf a9L cfj[lQ ePsf] WjlgnfO{ cN6«f Wjlg (ultrasonic sound) 
elgG5 . o;nfO{ cN6«f ;fpG8 klg elgG5 . oL WjlgnfO{ dflg;sf] sfgn] ;'Gg ;Sb}g . 
rd]/f], d';f, r/f / ls/fn] of] pTkfbg ug{ / ;'Gg ;S5g\ . lrlsT;f If]qdf cN6«f ;fpG8sf 
dfWodaf6 z/L/sf] leqL cª\usf] hfFr ug]{ k|rng Jofks 5 .

	 cN6«f ;fpG8sf] Jofjxfl/s pkof]u (Application of ultrasound)

cN6«f ;fpG8sf] t/ª\u nDafO cToGt 5f]6f] x'G5 . 8fS6/n] cN6«f ;fpG8sf] dfWodaf6 
cfdfsf] k]6leq /x]sf] aRrfsf] lnª\u kQf nufpg / j[l4;DaGwL cj:yf kQf nufpg, 
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/ut/lxt ck|];g ug{, AofS6]l/of dfg{, z/L/sf leqL efudf ePsf /f]u klxrfg ug{, 6\o'd/ 
kQf nufpg, To;sf] l:ylt (location) ;d]t kQf nufpg cflb h:tf sfdsf nflu 
k|of]u u5{g\ .  To:t} ;d'b|sf] ulx/fO gfKgsf nflu ;f]gf/ (sonar or sound navigation 
ranging) sf] k|of]u ul/G5 . o;df cN6«f ;fpG8 t/ª\u ;d'b|sf] ;txaf6 o;sf] lkFwlt/ 
k7fOG5 / ToxfFaf6 k/fjt{g eP/ cfPsf] t/ª\unfO{ l/l;e/n] k|fKt u5{ . o;sf] ;fy} 
cN6«f ;fpG8 t/ª\u ;txaf6 lkFwdf k'u]/ km]l/ ;txdf cfOk'Ug nfUg] ;do klg /]s8{ 
/flvG5 / ulx/fO lx;fa u/L lgsflnG5 .

	 Wjlgsf] tLj|tf (Intensity of sound)

k|lt ;]s]G8 Wjlg t/ª\un] ;|f]taf6 lnP/ hfg] zlStsf] dfqf g} Wjlgsf] tLj|Tff (intensity 
of sound) xf] . a9L tLj|tf ePsf] Wjlgsf] rsf]{kgf a9L g} x'G5 . Wjlgsf] rsf]{kgf 
(loudness of sound) nfO{ 8]l;an (decibel) PsfOdf gflkG5 . 65 dB b]lv 40 dB 
;Ddsf] Wjlg g;'Gg] cj:yfnfO{ ;':t >j0f / 80 dB ;Ddsf] Wjlg klg g;'Gg] cj:yfnfO{ 
alx/f] elgG5 . a9L tLj|tf ePsf] Wjlgn] xfd|f] sfgnfO{ xflg k'¥ofpF5 . b}lgs hLjgdf 
cfO/xg] s]xL Wjlgsf] tLj|tfnfO{ lgDgfg';f/ lbOPsf] 5 M

Wjlg pTkGg x'g] lj|mofsnfk Wjlgsf] rsf]{kgf

sfg]v';L 0 – 20 dB

k':tsfnosf] jftfj/0f 20 – 40 dB

jftf{nfk, s'/fsfgL 40 – 60 dB

x]eL l:6«6 6«flkms 60 – 70 dB

5fkfvfgfsf] cfjfh 70 – 80 dB

/]nuf8Lsf] :6];gsf] xNnf 85 – 110 dB

df]6/ sf/sf] cfjfh 110 – 120 dB

;'gfOdf kL8fsf] ;Ldf 120 – 140 dB

oflGqs u8a8Laf6 pTkGg cfjfh 140 – 160 dB
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	 Wjlgsf] tLj|tfsf] dfkg (Measurement of intensity of sound)

Wjlgsf] tLj|tfnfO{ W/m2 -jf6 k|lt ju{ ld6/_ PsfOdf gflkG5 . Wjlgsf] tLj|tf dfkg 
ug{sf nflu lgDg lnlvt ;"qsf] k|of]u ul/G5 M

I = 
P
A  

hxfF

P Ö Wjlg zlSt

A Ö If]qkmn

pbfx/0f 3:

Ps hgf afnsn] 2 × 10–4W sf] zlStn] l;6L ahfpF5 eg] 5 ju{ld6/ If]qkmndf 
Wjlgsf] tLj|tf slt x'G5, lx;fa ug{'xf];\ .

;dfwfg 

oxfF,

Wjlg zlSt (P) = 2 × 10–4 W,  If]qkmn (A)  = 5 m2

ca Wjlgsf] tLj|tfsf] ;"qcg';f/ (I) = 
1
f = 

2 × 10–4 W 
5m2  =  0.4 × 10-4 W /m2

	 Wjlgsf] tLj|tfnfO{ c;/ kfg]{ tŒj (Factors affecting the intensity 
of sound)

1.	 PlDKnRo'8 (Amplitude) : Wjlgsf] tLj|tf o;sf] PlDKnRo'8;Fu ;dfg'kflts 
x'G5 . PlDnRo'8 a9L ePsf] t/ª\usf] tLj|tf a9L x'G5 eg] sd ePsf] Wolgsf] 
lta|tf sd x'G5 .

2.	 Wjlgsf ;|f]taf6 >f]tfsf] b'/L (Distance of listener from the source): 
;|f]tsf] glhs Wjlgsf] tLj|tf a9L / ;|f]taf6 >f]tf 6f9f x'Fb} hfFbf Wjlgsf] tLj|tf 
klg sd x'G5 . xfjfdf Wjlg k|;f/0f ubf{ Wjlg zlStsf] s]xL dfqf xfjfsf c0f'n] 
;f];]/ lnG5g\ eg] s]xL k/fjt{g eO{ kmls{G5g\ . afFsL Wjlg zlSt dfq o;sf] 
lbzfdf k|;f/0f x'G5g\ . To;}n] ;|f]taf6 >f]tfsf] b'/L a9\b} hfFbf Wjlgsf] tLj|tf sd 
xF'b} hfG5 .
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3.	 dfWodsf] 3gTj (Density of medium): Uof; dfWoddf Wjlgsf] tLj|tf 
3gTj;Fu ;dfg'kftL x'G5 . lr;f] xfjfsf] 3gTj tftf] xfjfsf] 3gTjeGbf a9L x'g] 
ePsfn] lr;f] xfjfdf Wjlgsf] tLj|tf a9L x'G5 .

4.	 sDkg ug]{ ;txsf] If]qkmn (Area of vibrating body): sDkg ug]{ ;txsf] 
If]qkmn a9L x'Fbf Wjlgsf] tLj|tf klg a9\b} hfG5 . h:t}M cf}Bff]lus If]qdf 7'nf] 
3G6L ahfpFbf Wjlgsf] tLj|tf klg a9L x'G5 .

5.	 Wjlgsf] cfj[lQ (Frequency of sound): Wjlgsf] tLj|tf Wjlgsf] cfj[lQ;Fu 
;dfg'kftL x'G5 . cyf{t cfj[lt a9L ePsf] Wolgsf] ltq|tf a9L x'G5 eg] sd 
cfj[lt ePsf] Wjlgsf] ltj|tf sd x'G5 .

	 Wjlg k|b"if0f (Noise Pollution)

clk|o WjlgnfO{ sf]nfxn (noise) klg elgG5 . sf]nfxnn] ubf{ jftfj/0fdf Wjlg k|b"if0f 
x'G5 .

	 Wjlg k|b"if0fsf sf/0f

-s_	 oftfoft snsf/vfgf cflbaf6 lgZsg] 
Wjlgn] x'G5 .

-v_	 k"jf{wf/ lgdf{0fsf j|mddf cfPsf] 
Wjlgn] x'G5  .

-u_	 /]l8of], 6]lnlehg, ;ª\uLtsf ;fwg 
7'nf] :j/n] ahfpFbf klg Wjlg k|b"if0f 
x'G5 .

-3_	 ;x/ ahf/df dflg;sf] xf]xNnf, dfOsaf6 k|rf/k|;f/ cflbn] klg Wjlg k|b"if0f 
x'G5 .
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	 Wjlg k|b"if0fsf c;/

Wjlg k|b"if0faf6 ljleGg c;/ b]vfk5{g\ . tLdWo] s]xL k|d'v c;/nfO{ lgDgfg';f/ pNn]v 
ug{ ;lsG5 M

-s_	 >j0f zlSt sdhf]/ x'Fb} hfG5 .

-v_	 dflg;sf] /St rfk a9\5 .

-u_	 Hofb} 7'nf] cfjfhn] sfgsf] hfnL k'm6\g] / sfg g;'Gg] x'g ;S5 .

-3_	 lgb|f gnfUg], kfrg lj|mof lau|g] h:tf :jf:Yo ;d:of pTkGg x'G5g\ .

-ª_	 Ps lrQ eP/ k9\g, n]Vg jf s'g} sfo{ ug{ ufx|f] x'G5 .

	 Wjlg k|b"if0f Go"gLs/0fsf pkfo (Ways of reduction of noise 
pollution)

-s_	 af6fsf b'j}lt/ tyf cf}Bf]lus If]qsf] jl/kl/ j[If/f]k0f u/]/ Wjlg k|b"if0f sd ug{ 
;lsG5 .

-v_	 ;fOn]G;/sf] k|of]u u/]/ klg Wjlg k|b"if0f sd ug{ ;lsG5 .

-u_	 /]l8of], 6]lnlehg, ;ª\uLtsf ;fwg, dfOsaf6 k|rf/k|;f/ cflb 7'nf] :j/n] gu/]/ 
klg Wjlg k|b"if0f sd ug{ ;lsG5 .

-3_	 Wjlg k|b"if0f;DaGwL hgr]tgf km}nfP/ o;af6 x'g] xflgnfO{ Go"gLs/0f ug{ ;lsG5 .

	 kl/of]hgf sfo{ 

tkfOF{sf] j/k/ /x]sf Wjlg k|b"if0fsf d'Vo d'Vo sf/0f klxrfg u/L ltgLx¿sf] Go"gLs/0fsf] 
nflu tkfOF{n] lbg ;Sg] of]ubfgsf] ;"rL tof/ ug'{xf];\ . 
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	 cfkm"nfO{ hfFrf}+ M

!=	 tn lbOPsf k|Zgsf ;xL pQ/sf] ljsNkdf l7s lrx\g -á_ nufpg'xf];\ .

-s_	 ;"o{af6 k[YjLdf k|sfz / tfk cfpg] s'g ljlw xf] <

-c_	 ;~rfng	 -cf_	 ;+jfxg

-O_	 ljls/0f	 -O{_	 ;+jfxg / ;~rfng

-v_	 t/n kbfy{df tfksf] k|;f/0f x'g] ljlw s'g xf] <

-c_	 ljls/0f	 -cf_	 ;~rfng

-O_	 ;+jfxg	 -O{_	 dflysf ;a}

-u_	 yd{;df s] k|of]u ul/Psf] x'G5<

-c_	 sfFr	 -cf_	 kmnfd

-O_	 tfdf	 -O{_	 h:tf

-3_	 tnsf dWo] tfksf] s'rfns s'g xf]<

-c_	 kmnfd	 -cf_	 tfdf

-O_	 Knfl:6s	 -O{_	 h:tf

@=	 km/s 5'6\ofpg'xf];\M

-s_	 ;+jfxg / ljls/0f

-v_	 s'rfns / ;'rfns

-u_	 l; la|h / NofG8 la|h

#=	 sf/0f n]Vg'xf];\ M

-s_	 lsTnLsf] ;dfpg] 7fpFdf sf7 jf Knfl:6s /flvPsf] x'G5 .

-v_	 hf8f] ;dodf afSnf] jf Gofgf] sk8f nufOG5 .

-u_	 udL{ ofddf ;]tf] jf kftnf] sk8f nufOG5 .

-3_	 Ogf/sf] kfgL hf8f]df tftf] / udL{df lr;f] x'G5 .
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$=	 tnsf k|Zgx¿sf] pQ/ n]Vg'xf];\ M

-s_	 tfk ;~rfng eg]sf] s] xf] <

-v_	 tfksf] ;+jfxgsf] xfd|f] b}lgs hLjgdf s] s]df k|of]u x'G5 <

-u_	 yd{;sf] gfdfª\lst lrq agfpg'xf];\ .

-3_	 xl/t u[xsf] pkof]lutf / xfgL af/] n]Vg'xf];\ .

-ª_	 t/ª\u eg]sf] s] xf] < / of] s;/L pTkGg x'G5 .

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

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

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

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

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

-O_	 sGe]S; P]gf	 -O{_	 sGs]e / sGe]S; P]gf b'j}n]

-5	  s:tf] cfs[ltnfO{ jf:tljs cfs[lt elgG5 <

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

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

-h_	 PlDKnRo'8 a9L ePsf] Wjlgdf Wjlgsf] rsf]{kgf s] x'G5 <

-c_	 a9L x'G5	 -cf_	 36L x'G5

-O_	 rsf]{kgfdf PlDKnRo"8sf] s'g} k|efj kb}{g

-O{_	 36L jf a9L

-em_	 slt;Ddsf] Wjlg g;'Gg] cj:yfnfO{ alx/f elgG5 <

-c_	 90 dB	 -cf_	 80 dB	 -O_	 60 dB	 -O{_	 55 dB

-~f_	 s'g hgfj/n] cN6«f ;fpG8 lgsfNg / ;'Gg ;S5 <

-c_	 xfQL	 -cf_	 rd]/f]	 -O_	 uf]xL	 -O{_	 x\j]n
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PsfO 

8
r'Das   

(Magnet) 

	 lbOPsf] ljifoj:t' k9\g'xf];\\ / 5nkmn ug'{xf];\\ M

r'Das Ps j:t' jf ;fdu|L xf] h;n] r'DasLo If]q pTkfbg u5{ .  of] Ps an xf] h;n] 
kmnfd h:tf s]xL cGo ;fdu|Lx¿nfO{ cfslif{t / ljslif{t ug{ ;S5 . s'g} kbfy{n] kmnfd 
lgs]n / sf]afN6 h:tf cGo s]xL wft'nfO{ cfsif{0f ug]{ ub{5g\ tL kbfy{nfO{ r'Das 
(magnet) elgG5 .  r'Dasn] cfsif{0f ug]{ j:t' r'DasLo j:t'' (magnetic materials) 
x'g\ . r'Dasn] r'DasLo If]q (magnetic field) leq ePsf r'DasLo j:t''nfO{ dfq 
cfsif{0f u5{ . r'Dasdf pQ/L „'j (north pole: N pole) / blIf0fL „'j (south pole: S 
pole) /x]sf x'G5g\ . r'Dassf ;dfg „'j lardf ljsif{0f / c;dfg „'j lardf cfsif{0f 
x'G5g\ .  

k|fs[lts r'Das (Natural magnet)

k|fs[lts r'Das Pp6f o:tf] r'Das 
xf,] h'g k|s[ltdf cfkm}F lgdf{0f ePsf] 
x'G5 . k|fs[lts r'Dassf] ;a}eGbf 
;fdfGo pbfx/0f nf]8]:6f]g xf] . 
logLx¿ k[YjLsf] j|m:6 (crust) df 
kfOG5g\ . of] d'Votof kmnfdsf] 
cS;fO8, DofUg]6fO6 (Fe3O4) 
af6 ag]sf] vlgh xf] . nf]8:6f]gn] 
k|fs[lts r'DasTj k|bz{g u5{ . o;n] 
kmnfdsf ;fgf 6'j|mfnfO{ cfslif{t u5{ / cfkm"nfO{ k[YjLsf] r'DasLo If]q;Fu kª\lSta4 
u5{ .    

nf]8:6f]gsf] r'DasLo ljz]iftfx¿ o;sf] r'DasLo If]qx¿sf] kª\lSta4tfaf6 pTkGg 
x'G5g\ . hxfF k/df0f'x¿ jf c0f'sf] r'DasLo s0fx¿ Pp6} lbzfdf kª\lSta4 eO{ r'DasLo 
If]q lgdf{0f u5{ . nf]8:6f]g h:tf k|fs[lts r'Das P]ltxfl;s ¿kdf dxŒjk"0f{ x'G5  . 
o;sf „'jx¿ k"j{ lglZrt x'G5g\ . o;sf] zlSt kl/jt{g ug{ ;lsFb}g . cfw'lgs k|ljlw 
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s[lqd r'Dasdf a9L lge{/ u5{, h'g pBf]u / b}lgs hLjgdf Jofks ¿kdf k|of]ux¿sf] 
nflu alnof] / clws lgoGq0f of]Uo r'DasLo k|efj pTkfbg ug{ ljleGg k|lj|mofåf/f 
lgdf{0f ul/G5 .  

s[lqd r'Das (Artificial magnet)	

s[lqd r'Das ljleGg k|lj|mofåf/f agfOG5 . r'DasLo ;fdu|LnfO{ ltgLx¿sf] r'DasLo 
u'0fx¿ pTk|]l/t ug{ jf a9fpgsf nflu x]/km]/ ul/G5 . r'Dassf] zlSt cfjZostfcg';f/ 
a9fpg jf 36fpg ;lsG5 . s[lqd r'Das c:yfoL jf :yfoL b'j} k|s[ltsf x'G5g\ . 
ljB'tLo zlStsf] k|of]u jf cGo ljlwaf6 s[lqd r'Das lgdf{0f ul/G5 . o;/L ag]sf 
r'DasnfO{ s[lqd r'Das (artificial magnet) elgG5 . ljB't\\ zlSt k|of]u u/L lgdf{0f 
ul/Psf] r'DasnfO{ ljB't\ r'Das (electromagnet) elgG5 .   

s]xL ;fdfGo k|sf/sf s[lqd r'Das 

58 r'Das (Bar magnet) 

58 r'Das ;/n, ;Lwf r'Das x'g\ . 
ltgLx¿ k|foM :yfoL r'Dassf] ;fy kmnfd 
jf O:kftsf] 6'j|mfaf6 agfOG5 . 58 r'Das 
;fdfGo k|sf/sf] r'Das xf] . of] Ps 5]pdf 
pQ/L w|'j / csf]{ 5]pdf blIf0fL w|'j ePsf] cfotfsf/ jf a]ngfsf/ r'Das xf] . 58 
r'Das k|foM z}lIfs k|bz{g / k|of]udf pkof]u ul/G5 . 

o' cfo'sf/sf] r'Das (U-shaped magnet)

oL r'Das w\'jx¿lar alnof] r'DasLo If]q l;h{gf ug{ agfOPsf] 
x'G5 . logLx¿nfO{ r'DasLo sDkf; agfpg k|of]u ul/G5 . o;df o' 
csf/sf] Pp6f afx'df pQ/ / csf]{ afx'df blIf0f w'|j /x]sf] x'G5 .

l;/]lds DofUg]6 (Ceramic magnet)

oL r'Dasx¿ l;/]lds ;fdu|Laf6 ag]sf x'G5g\ . ;fdfGotof km]/fO6x¿ 
-kmnfdsf] cS;fO8 / cGo wft' tŒjx¿af6 ag]sf] l;/]ldssf] 
k|sf/_ af6 agfOPsf] x'G5 . l;/]lds r'Das ck]Iffs[t ;:tf x'G5g\ 
/ ;fdfGotof ljB'tLo pks/0fdf k|of]u ul/G5g\ . h:t}M On]lS6«s 
df]6/, l:ks/ .
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cnlgsf] DofUg]6 (Alnico magnet)

cnlgsf] r'Das kmnfd Pn'ldlgod, lgsn / sf]afN6af6 agfOPsf 
x'G5g\ . ltgLx¿sf] alnof] r'DasLo If]q / w]/} lbg;Dd r'DasLo u'0f 
/xL /xg] vfnsf x'G5g\ . ltgLx¿nfO{  On]lS6«s df]6/ dfOs|f]kmf]g h:tf 
pks/0f agfpgdf k|of]u ul/G5 .  

ljB't\ r'Das (electromagnet)

ljB't\ r'Dasx¿ kmnfdsf] sf]/ jl/kl/ OG;'n]6]8 tf/sf] SjfOn 
a]/]/ agfOG5 . tf/sf] SjfOndf  ljB't\ k|jfx u/fpFbf r'DasLo 
If]q pTkGg u5{ . r'DasLo If]qsf] zlJ|m ;dfof]hg u/]/ lgoGq0f 
ug{ ;lsG5 . On]S6«f]DofUg]6x¿ ;fdfGotof On]lS6«s df]6/, 
l:ks/ cflbdf k|of]u ul/G5 . 

e"–r'DasTj (Geomagnetism)

e"–r'DasTj k[YjLsf] r'DasLo If]q / o;sf] 
u'0fx¿sf] j}1flgs cWoog xf] . k[YjLsf] sf]/, 
d'Votof klUnPsf] kmnfd / lgsnn] ag]sf] 5, 
h;n] r'DasLo If]q pTkGg u5{ . k[YjLn] Ps 
ljzfn r'Das h:t} sfd u5{ . k[YjLsf] r'DasLo 
If]q aflx/L sf]/df klUnPsf] kmnfd / lgsnsf] 
ls|oflzntfaf6 pTkGg x'G5 . e"r'DasLo blIf0fL 
„'j k[YjLsf] ef}uf]lns pQ/L w'|jsf] glhs 
/x]sf] x'G5 / o;n] 58 r'Dassf] pQ/L „'jnfO{ 
cfslif{t u5{ . xfn e"r'DasLo pQ/L w|'j Sofgf8fsf] Oln:d]o/ (Ellesmere) 6fk'df 
/x]sf] 5 . To;/L g} e"–r'DasLo blIf0fL „'j cG6fs{l6sfsf] ef]:tf]s s]G› (Vostok 
Station) glhs /x]sf] 5 . o;n] 58 r'Dassf] blIf0fL w'|jnfO{ cfslif{t u5{ .

e"r'DasLo cg';Gwfgn] j}1flgsx¿nfO{ k[YjLsf] leqL efu a'em\g d2t u5{, h;n] pku|x 
g]leu];gnufot k|ljlwdf ePsf] k|ultdf of]ubfg k'¥ofpF5 . e"–r'DasTjsf] cWoog 
cGtl/If df};d 36gf a'em\gsf] nflu dxŒjk"0f{ 5 . ;ª\If]kdf, e"r'DasTjn] g]leu];g / 
k[YjLsf] r'DasLo u'0fx¿sf] j}1flgs cGj]if0f b'j}df dxŒjk"0f{ e"ldsf v]N5 .

zlSt
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	 r'DasTjsf] cf0fljs l;4fGt (Molecular theory of magnetism)

r'DasTjsf] cf0fljs l;4fGt r'Dassf] k|To]s k/df0f' / c0f'sf] Jojxf/df cfwfl/t 
r'DasLo u'0fsf] JofVof u5{ . o; l;4fGtdf, r'DasTj k/df0f'leq On]S6«f]gx¿sf] 
cfGtl/s sDkGg;Fu ;DalGwt r'DasLo s0faf6 pTkGg x'G5 .

 r'DasTjsf] cf0fljs l;4fGtnfO{ lgDgcg';f/ AofVof ul/G5 .    

-s_	 r'DasLo kbfy{sf] k|To]s c0f' cfkm}Fdf k"0f{ r'Das x'G5,  h;nfO{ c0f' r'Das 
(molecular magnet) elgG5 . r'Dasdf h:t} c0f' r'Dasdf klg pQ/L / blIf0fL 
„'j (N and S poles) /x]sf x'G5g\ . 

-v_	 r'DasLo j:t''df /x]sf c0f' r'Das k/:k/ cfsif{0fn] (mutual attraction) ubf{ 
ljleGg cfsf/df cf0fljs ;d"x agfP/ a;]sf x'G5g\ h;n] ubf{ x/]s r'DasLo 
j:t''n] r'DasLo u'0f b]vfpg ;Sb}gg\   . 

-u_	 r'Dasdf /x]sf c0f' r'Das lglZrt j|mddf ;dfgfGt/ eP/ a:bf To; j:t'df 
r'DasLo u'0f pTkGg x'G5 .

-3_	 r'DasLo j:t''sf ;a} c0f' r'Das lglZrt j|mddf ldn]/ a;]kl5 r'DasTjsf] dfg 
clwstd x'G5 . o;nfO{ DofUg]l6s :ofr'/];g (magnetic saturation) elgG5 . 
of] cj:yfdf ;a} c0f' r'Dassf N / S „'jx¿ ljk/Lt lbzfdf b'O{ 5]pdf x'G5g\ .

	

	 r'DasLo zlStsf] x|f; (Demagnetization)

r'Dassf] r'DasLo zlSt g:6 x'Fb} hfg'nfO{ r'DasLo zlStsf] x|f; elgG5 . s'g} lglZrt 
lbzfdf ldn]/ ;dfgfGt/ /x]sf r'DasLo c0f'x¿ hyfefjL ;a} lbzfdf 5l/P/ /xFbf 
r'DasLo zlStsf] x|f; x'G5 . r'DasLo zlStsf] x|f;sf w]/} sf/0f 5g\ . ltgLx¿ r'Dassf] 
k|sf/ / ljlzi6 kl/l:yltsf] cfwf/df leGg x'g ;S5g\ . oxfF s]xL ;fdfGo sf/0f 5g\ .
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-s_	 r'DasnfO{ ttfpFbf (heating the magnet) 

-v_	 r'DasnfO{ lxsf{pFbf (hammering the magnet)

-u_	 r'Dasdf ljB't\\ k|jfx ubf{ (passing electricity in magnet)

-3_	 k|fs[lts ¿kdf g:6 x'g] (natural loss)

-ª_	 ljB't r'DasLo If]q (Electromagnetic field)

-r_	 ;do (Time)

-s_	 r'DasnfO{ ttfpFbf (Heating the magnet)

:yfoL r'DasnfO{ ttfpFb} hfFbf To;sf c0f'x¿df sDkg pTkGg 
x'Fbf c0f' rfn cj:yfdf cfpF5g\ . o;n] ubf{ c0f' r'Dassf] 
cjl:ylt vNalnG5 . ;dfgfGt/ ¿kdf ldn]/ /x]sf c0f' r'Dassf] 
cjl:ylt lau|Fbf r'DasLo zlSt g:6 x'g hfG5 .

-v_	 r'DasnfO{ lxsf{pFbf (Hammering the magnet)

:yfoL r'DasnfO{ lxsf{pFbf / af/Daf/ s8f ;txdf emfbf{ o;sf] 
c0f' r'Dassf] cjl:ylt / j|md vNalnG5 / ;dfgfGt/ j|mddf 
a;]sf c0f' r'Das 5l/G5g\ . o:tf] j|md bf]xf]l//x]df r'DasLo u'0fdf 
x|f; cfpF5 . 

-u_	 r'Dasdf ljB't\\\ k|jfx ubf{ (Passing electricity in magnet) 

r'Dasdf cN6/g]l6ª s/]G6 k|jfx ubf{ r'DasLo zlSt 
g:6 x'G5 . cN6/g]l6ª s/]G6df wgfTds / C0ffTds 
„'jx¿ lg/Gt/ kl/jt{gzLn x'g] x'Fbf o;n] cf0fljs 
r'Dasdf sDkg k}bf u5{ . cf0fljs r'Dasdf sDkg 
k}bf xF'bf ;dfgfGt/ ¿kdf ldn]/ /x]sf r'DasLo c0f'sf] 
cjl:ylt lau|g hfbf r'DasLo zlStsf] x|f; x'G5 . 

-3_	 k|fs[lts ¿kdf g:6 (Natural loss)

r'DasnfO{ nfdf] ;do;Dd v'nf 7fpFdf /fVbf jf rnfpFbf o;sf] r'DasLo zlSt la:tf/} 
Ifo xF'b} hfG5 . k'/fgf] r'Dassf] r'DasLo zlSt s|dzM sd x'Fb} hfG5 . of] k|lj|mof nfdf] 
;do;Dd rln/xFbf r'Dassf] r'DasLo zlSt k"0f{ ¿kdf g:6 x'g] x'G5 .
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-ª_	 ljB't\ r'DasLo If]q (Electromagnetic field)

alnof] afXo r'DasLo If]qx¿n] ;fdu|L leq r'DasLo s0fx¿sf] kª\lta4tfnfO{ k|efj 
kfg{ ;S5, h;sf] sf/0f r'DasLo zlStsf] x|f;  x'G5 .  

-r_	 ;do (Time)

;dosf] ;fy, k|fs[lts k|lj|mofx¿ / afXo k|efjn] r'DasLo u'0fdf j|mlds ¿kdf Iflt 
x'b} hfG5 . o;nfO{ r'DasLo Ifo elgG5 . of] yd{n k|efj, afXo r'DasLo If]qx¿sf] 
hf]lvd, jf cGo jftfj/0fLo sf/sdfkm{t x'g ;S5 .

	 r'DasTj ;+/If0f (Conservation of  magnetism)

r'Dassf] r'DasTj ;+/If0f ub{f cr'DjsLos/0f x'g ;Sg] sf/sx¿nfO{ Go"gLs/0f ug{' 
k5{ . oxfF r'Dassf] r'DasTj ;+/If0f ug{] s]xL tl/sf pNn]v 5g\ .

-s_	 pRr tfkj|mdaf6 hf]upg] 

r'Dasx¿nfO{ pRr tfkj|mdaf6 6f9f /fVg'k5{, lsgls tfkn] r'DasLo If]qsf] 
kª\lSta4tfdf afwf k'¥ofpg ;S5 . h;n] ubf{ r'DasLo u'0f gi6 x'G5 .

-v_	 ef}lts rf]6k6sfaf6 hf]ufpg] 

r'DasnfO{ ef}lts rf]6k6sfaf6 hf]ufpg ;fjwfgLk"j{s k|of]u ug{'k5{ . h;n] ubf{ 
r'Dalso u'0fx¿ gi6 x'gaf6 hf]luG5 .

-u_	 lvof nfUgaf6 hf]ufpg] 

s]xL r'Dasx¿ lvofsf] nflu ;+j]bgzLn x'G5g\ . h;n] ltgLx¿sf] r'DasLo u'0fx¿df 
c;/ ug{ ;S5 . lvof k|lt/f]w ug{] sf]l6ª -k]lG6ª_jf ;fdu|Lx¿ k|of]u u/]/ r'DasnfO{ 
lvof nfUgaf6 hf]ufpg ;lsG5 .

-3_	 alnof] r'DasLo If]qx¿af6 ;'/Iff

r'Dasx¿nfO{ alnof] afXo r'DasLo If]qaf6 6f9f /fVg'k5{ lsgls ltgLx¿n] r'DasLo 
s0fx¿sf] kª\lSta4tfnfO{ k|efj kfg{ ;S5g / cr'DasLs/0f x'g ;S5G.\ .
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-ª_	 plrt e08f/0f

r'Dasx¿nfO{ l:y/ / lgolGqt jftfj/0fdf e08f/ ug{'k5{ . ltgLx¿nfO{ cTolws tfkj|md 
jf cf›{tf ePsf If]qdf e08f/0f ug{'x'Fb}g, lsgls oL sf/sn] ubf{ cr'DasLs/0f x'g 
;S5 .

	 r'Dassf] pkof]lutf (Uses of magnets)

-s_	 r'DasnfO{ xf8{ l8:s 8«fOex¿ / r'DasLo 6]kx¿ h:tf 8f6f e08f/0f pks/0f   
lgdf{0fdf Jofks ¿kdf k|of]u ul/G5 .    

-v_	 ljB'tLo df]6/ / h]g]/]6/x¿sf] lgdf{0fdf tyf l:ks/x¿ / dfOj|mf]kmf]gx¿df r'Dassf] 
pkof]u ul/G5 . 

-u_	 /]l8of], 6]lnlehg, kª\vf, /]lk|mh]/]6/, OG8S;g r'nf], ljB't\\ 3G6L, h:tf ljB'tLo 
pks/0fdf r'Das k|of]u ul/G5 .

-3_	 d]l8sn Od]lhª 6]Sgf]nf]hLx¿df k|of]u ul/G5 . h:t} (MRI: Magnetic 
Resonance Imagers) nufot  pks/0fdf r'Das k|of]u ul/Psf] x'G5 .

-ª_	 pBf]u tyf aGb/ufxfdf 7'nf kmnfdsf kftf / /8x¿ nf]8÷cgnf]8 ug{ ljB't\\\ 
r'Das k|of]u ul/G5 .

-r_	 r'DasLo sDkf;sf] k|of]u u/L lbzf kQf nufpg ;lsG5 .

-5_	 cfhef]ln ‰ofn 9f]sfsf] vfkfdf r'Dassf] k|of]u u/L r's'n nufOG5 . 

-h_	 vfgLaf6 k|fKt vlghdf /x]sf] r'DasLo / cr'DasLo j:t' 5'6\ofpg r'Dassf] 
k|of]u ul/G5 .

	 k[YjLdf e"r'DasTj /x]sf k|df0f 

-s_	 s'g} kmnfdsf] kftfnfO{ pQ/ blIf0f kf/]/ hldgdf uf8\of] eg] e"–r'Dassf] c;/n] 
s]xL ;do kl5 ;f] kftfn] r'DasLo u'0f b]vfpg' 

-v_	 :jtGqk"j{s em'G8\ofP/ /flvPsf] 58 r'Dasn] ;wF} pQ/ blIf0f lbzf kms]{/ a:g' 
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-u_	 t6:y laGb' (neutral point) sf] cl:tŒj x'g' .  e"r'DasLo If]q / cGo r'DasLo 
If]qsf] ;+o'St c;/sf] kl/0ffd t6:y ljGb' xf] 

-3_	 k[YjLdf k|fs[lts r'Das kfOg'   

e"r'Dassf] c;/ 

-s_	 e"r'DasLo If]qn] ubf{ ;f}o{ cf+FwLaf6 cfPsf k/fj}hgL ls/0fx¿ cf]hf]g txdf 
7f]lsP/ cGtl/If d} kmls{G5 / k[YjLdf o;sf] c;/ sd x'G5 .

-v_	 cfUg]o r6\6fgdf ePsf] r'DasLo j:t'' / To;sf] rfn cWoogaf6 r6\6fgsf] cfo' 
kQf nufOG5 . lgwf{/0f ug{ tyf vlgh wfp (ores) sf] vf]hL ug{ ;xof]u u5{ .

-u_	 r'DasLo sDkf;sf] cflj:sf/ e"r'DasLo If]qdf cfwfl/t 5 h;sf] ;xfotfn] 
kfgLhxfh jf xjfOhxfhdf s'g} :yfgsf] lbzf kQf nufpg ;lsG5 .

	 e"r'DasLo tŒj 

-s_	 r'DasLo lbskft (Magnetic declination)  

k[YjLsf] pQ/L / blIf0fL w'|jx¿ hf]8\g] ;txnfO{ 
ef}uf]lns d]l/l8og (geographical meridian) 
elgG5 . e"r'Dassf] pQ/L / blIf0fL w'|jx¿  hf]8\g] 
;txnfO{ e"r'DasLo d]l/l8og (geomagnetic 
meridian) elgG5 . s'g} klg 7fpFdf ef}uf]lns d]l/l8og 
/ e"r'DasLo d]l/l8og lardf aGg]] sf]0fnfO{ r'DasLo 
lbskft (magnetic declination) elgG5 . o;nfO{ 
l8u|Ldf dfkg ul/G5 . o;sf] dfg 0° b]lv 90° ;Dd 
x'G5 . k[YjLsf] r'DasLo w'|jdf r'DasLo lbskftsf] 
dfg 90° / e"r'Dassf] e"dWo/]vfdf o;sf] dfg 0° 
x'G5 . o;sf] dfg l8lSngf]ld6/ (Declinometer), 
lbskft Sofns'n]6/, lbskft tflnsf tyf r'DasLo sDkf; k|of]u u/L u0fgf ul/G5 . 
sf7df8f}+ pkTosfsf] lbskft sf]0f 220E  /x]sf] 5 .
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-v_	 r'DasLo cjkft (Magnetic inclination or angle of dip) 

s'g} 7fpFdf :jtGqtfk"j{s e'mG8\ofPsf] r'DasLo 
l;of]n] lIflth;Fu agfPsf] sf]0fnfO{ cjkft 
elgG5 . r'DasLo cjkftnfO{ r'DasLo l8k 
(magnetic dip) klg elgG5 . o;sf] dfg 
k[YjLsf] :yfgcg';f/ km/s km/s x'G5 . r'DasLo 
e"dWo] /]vf (geomagnetic equator) df 
r'DasLo l;of] lIflth;+Fu ;dfgfGt/ eP/ a:g] 
x'Fbf cjkftsf] dfg 0° x'G5 t/ e"r'DasLo „'j 
(geomagnetic pole) df nDa eP/ 90° sf] sf]0f agfpF5 . cjkftnfO{ l8k ;s{n 
(dip circle) af6 dfkg ul/G5 . g]kfnsf] /fhwfgL sf7df8f}Fdf r'DasLo cjkftsf] dfg 
42° x'G5 .

	 u|fx{:y ljB'tLo (Household electrification)

ljB't\\ u[xaf6 pRr ef]N6df k7fOPsf] 
ljB't\\\ zlStnfO{ 6«fG;km/d/ 
(transformer) sf] ;xfotfn] 36fO{ 
cfjZos ef]N6]h (220 V) df kl/jt{g 
u/]/ dflg;sf] 3/3/df k'¥ofOPsf] x'G5 . 
o;/L ljB't\\ u[xaf6 (power house) 
pTkfbg ePsf] ljB't\\\ zlSt k|;f/0f 
nfOg (transmission line) dfkm{t 
dflg;sf] 3/ 3/df k'¥ofpg] k|lj|mofnfO{ u|fx:y ljB'tLo (household electrification) 
elgG5 . 3/fo;L ljB'tLo pks/0f ;~rfng ug{ tf/sf] ;xfotfn] ljB't\\\ zlSt 3/sf] 
ljleGg :yfgdf lj:tf/ ul/G5 . o;/L 3/ jf cGo If]qdf ;'rfns tf/ / ljB'tLo pks/0f 
ldnfP/ h8fg ug]{ k|lj|mofnfO{ jfol/ª (wiring) elgG5 . jfol/ª gu/L ljB'tLo pks/0f 
;~rfng ug{ ;lsFb}g . jfol/ª ubf{ cfjZostfcg';f/ u|fx:y ljB't\\ kl/ky (domestic 
wiring) lgdf{0f ul/G5 . uf{x:y ljB't\\\ kl/kydf ljleGg pks/0fnfO{ >]0fLj|md, ;dfgfGt/ 
/ ldl>t h8fg ul/G5 .  
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ljB'tLo tf/ (Electric wire)

u|fx:y ljB't\\ kl/kydf ljB't\\sf] lj:tf/ ug{sf nflu ;'rfns tf/sf] k|of]u ul/Psf] 
x'G5 . ljB'tLo tf/ lagf ljB't\\ kl/ky lgdf{0f ug{ ;lsFb}g . tf/sf] af6f] eP/ ljB't\\sf] 
k|jfx x'G5 . u|fx{:y ljB't\\ kl/kydf nfOe tf/ (live wire), Go'6«n tf/ (neutral wire) 
/ cly{ª tf/ u/L tLg k|sf/sf tf/x¿ k|of]u ul/G5 . 

nfOe tf/ (Live wire) 

pRr ljB'tLo kf]6]lG;on o'St tf/nfO{ 
nfOe tf/ (live wire) elgG5 . o;nfO{ 
km]h tf/ klg elgG5 . of] tf/df kf]6]lG;on 
km/s pRr x'g] x'Fbf o;nfO{ 5'Fbf ljB'tLo 
cf3ft (magnetic shock) u/fpFb5 / ;fjwfgL ckgfpg' k5{ . l:jr, ˆo'h h:tf 
pks/0f nfOe tf/df hf]8\g] ul/G5 ,h;n] ubf{ aGb kl/kydf jf l:jr ckm x'Fbf pRr 
kf]6]lG;oo'St ljB't\ k|jfx x'Fb}g . o;sf] /ª k|foM /ftf] jf sn]hL x'G5 . 

Go'6«n tf/ (Neutral wire)

of] tf/df z"Go kf]6]lG;on x'G5 . ljB'tLo pks/0fn] ljB't\\ vkt u/]/ oxL tf/ x'Fb} 
kmls{G5 . o;sf] /ª sfnf] jf lgnf] x'G5 . ljB't\\ kl/kydf of] tf/ Tolt vt/fhgs geP 
tfklg Go'6«n tf/ 5'g'x'Fb}g . 

cly{ª tf/ (Earthing wire)

u|fx{:y ljB't\\ kl/kydf k|To]s pks/0fdf cly{ª tf/ jfol/ª ul/Psf] x'G5 / ljt/0f 
aS; tyf ld6/dfkm{t\ hldgdf ufl8Psf] x'G5 . o;/L pks/0fnfO{ cy{ tf/n] jfol/ª u/L 
hldgdf uf8\g] k|lj|mofnfO{ cly{ª elgG5 . tLgcf]6f lkg ePsf] ;s]6df cy{ tf/ hf]8\g] 
lkg dflyNnf] efudf PSn} /x]sf] x'G5 . cly{ªn] ljB'tLo pks/0fsf] aflx/L efudf lns 
ePsf] ljB't\\ jf r6\ofª kbf{ cfPsf] a9L ljB'tLo ef]N6nfO{ hldgdf k7fpF5 / ljB'tLo 
cfunfuL x'gaf6 arfpF5 . cy{ tf/sf] /ª k|foM xl/of] x'G5 . km]h, Go'6«n / cy{ tf/sf 
nflu km/s km/s /ªsf tf/sf] k|of]u ugf{n] u|fx{:y kl/kydf s'g} ;d:of cfPdf dd{t ubf{ 
lalu|Psf] tf/ / :yfg kQf nufpg ;lsG5 .
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	 Knu / ;s]6df tf/ h8fg (Wiring in plug and socket)

u|fx{:y kl/kydf Knu / ;s]6 a9L k|of]u x'g] pks/0f x'g\ . slxn]sfxLF logLx¿leqsf 
tf/ v'l:sg] x'Fbf dd{t ug{'kg]{ x'G5 . To;/L g} gofF Knu / ;s]6df tf/ h8fg u/L pkof]u 
ug{'kg]{ x'G5 . o:tf] cj:yfdf lgDglnlvt tl/sfn] Knu / ;s]6df tf/ h8fg ug{'k5{ .

-s_	 Knusf] a6\6fnfO{ :j|m' 8«fOe/n] vf]Ng] 

-v_	 rSs' jf k]l~r;sf] ;xfotfn] kfj/ s8{sf] 5]paf6 sl/a 1.5 OGr hlt efusf] 
vf]n sf6]/ x6fpg] / leqsf OG;'n]6]8 /ª\uLg tf/ aflx/ lgsfNg] 

-u_	 nfOe, Go'6«n / cly{ª tf/ klxrfg u/L ltgLx¿sf] vf]n sf6]/ x6fpg] 

-3_	 leqsf] gfª\uf] tf/nfO{ a6fg]{ / 6'Kkflt/sf] efu afª\uf] kfg]{ 

-ª_	 afofFk6\l6sf] lkg -of] lkgdf k|fo ˆo'h hf]l8Psf] x'G5_ df ePsf] k]rnfO{ 
:j|m'8«fOe/n]  v's'nf] agfP/ lkgsf] Kjfndf nfOe -/ftf] jf sn]hL /ªsf]_ tf/sf] 
gfª\uf] 6'Kkf] l5/fpg] / k]r s:g] 

-r_	 dflyk6\l6sf] lkg cly{ª xf] . ca of] lkgsf] k]r vf]n]/ Kjfndf cy{ tf/sf] 6'Kkf] 
l5/fpg] / k]r s:g] 

-5_	 afFofk6\l6sf] lkgsf] k]r vf]n]/ Kjfndf Go'6«n sfnf] jf lgnf] tf/sf] 6'Kkf] l5/fpg] 
/ k]r s:g]

-h_	 s8{nfO{ ldnfP/ s8{ lu|k/n] lyRg] / k]r s;]/ kfj/ s8{nfO{ xNsf tfGbf klg 
Knuaf6 aflx/ glg:sg] agfpg]  

-em_	 cGTodf Knusf] a6\6fsf] se/ nufpg] / k]r s;]/ aGb ug]{ 

-`_	 o;/L g} ;s]6df klg tf/ h8fg ug{ ;lsG5 .

;fjwfgL M ljB't\\af6 s/]G6 nfUf]/ dflg;sf] Hofg;d]t hfg] ePsfn] d]g l:jr (main 
switch) ckm u/]/ cleefjs / lzIfssf] pkl:yltdf dfq ljB't\\;DaGwL lj|mofsnfk 
ug{'k5{ .
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	 u|fx{:y ljB't\\\ kl/kydf k|of]u x'g] pks/0f

-s_ d'Vo l:jr (Main switch) 

u|fx{:y ljB't\\ kl/kydf ljt/0f af]8{ / 
d'Vo ld6/glhs d'Vo l:jr /flvPsf] 
x'G5 . 6«fG;ld;g nfOgaf6 cfPsf] ljB't\\\ 
d'Vo l:jr xF'b} ljt/0f af]8{af6 3/fo;L 
pks/0fdf k|;f/0f x'G5 . d'Vo l:jrn] 
ljB't\\ kl/kydf cfpg] ljB't\\nfO{ lgoGq0f 
u/]/ ;fdfGotM 3/fo;L k|of]hgsf nflu 
cfjZos kg]{ 5A, 10 A, 15 A jf 30 A 
ljB't\\nfO{ u|fx{:y ljB'tLodf k7fpg] u5{ . 
To;}n] o;nfO{ df:6/ l:jr (master switch) klg elgG5 . o;nfO{ >]0fLj|md h8fg 
ul/Psf] x'G5 . 

-v_ ljB't\\ ld6/ (Electric meter)

ljB'tLo pks/0fn] vkt ug]{ ljB't\\ zlStsf] dfqf dfkg ug]{ oGqnfO{ ljB't\\ ld6/ 
(Electric meter) elgG5 . o;nfO{ wft' jf Knfl:6ssf] 
a6\6fleq /flvPsf] x'G5 h;nfO{ ljB't\\ ld6/ aS; elgG5 . 
o;nfO{ d'Vo l:jr glhs >]0fLj|md h8fgdf /flvG5 . o;df 
k|of]u ePsf] ;'O jf l8lh6n cª\sn] lglZrt ;dodf x'g] ljB't\\ 
vktnfO{ dfkg (reading) ub{5 . ljB't\\ vktnfO{ lsnf]jf6 
cfj/ (kilowatt hour, kWh) jf o'lg6 (unit) PsfOdf dfkg 
ul/G5 . Pp6f Ps xhf/af6 Ifdtfsf] ljB'tLo pks/0fnfO{ Ps 
306f rnfpFbf Ps o'lg6 ljB't\\ vkt x'G5 . o;sf cfwf/df 
tkfO{Fsf] 3/sf] dfl;s ljB't\\ vkt lgsfn]/ hDdf ljB't\ dx;'n klg lgsfNg ;lsG5 .

ljB't\ dx;'n lgsfNg] tl/sf M

olb ljB't\\ ld6/n] Ps dlxgfdf ljB't\ vkt 40 o'lg6 b]vfPsf] 5 / ljB't\\ k|flws/0fnfO{ 
k|lt o'lg6 ?= 8 ltg{' k5{ eg] hDdf ?= 320 a'emfpg'kg]{ x'G5 . o; k|sf/sf] lx;fa ug{ 
tnsf] ;"q k|of]u ug{' k5{ .

lrq 8.14 d'Vo l:jr  
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dfgf}F, ljB't\\ vkt (Energy Consumed) = E.C. (kWH or Unit)

ljB'tLo pks/0fsf] ;fdYo{ (Power) = P (kW)

pks/0fsf] ;ª\Vof (Number of devices) = N 

;do (time) = t (hr)

;"q, E.C. = P × N × t  x'G5 . 

of] ;"q k|of]u u/L u|fx:y ljB't\\ kl/kydf pks/0fn] vkt u/]sf] hDdf ljB't\\ / ljB't\\ 
k|flws/0fnfO{ ltg{'kg]{ ljB't\\ dx;'n lx;fa u/L lgsfNg ;lsG5 . 

ul0ftLo ;d:of 

olb Pp6f 3/df  60 W Ifdtfsf rf/cf]6f lrdx¿ b}lgs 3.5 306fsf b/n] aflnFbf] /x]5 
eg] k|lt o'lg6 ?= 8.50 sf b/n] k|lt dlxgf slt dx;'n a'emfpg'knf{ < 

;dfwfg

oxfF, 

lrdsf] ;fdYo{ (P)  = 60 W = 
60 

100   = 0.06 kW

lrdx¿sf] ;ª\Vof (N)  =  4 

;do (t) = 3.5  hrs.

ljB't\ vkt (E.C.) = ?

ca, ;"qcg';f/ 

E.C. = P × N × t = 0.06 × 4 × 3.5

∴ E.C. = 0.84 kWh

k|lt dlxgf ljB't\ vkt	 = 0.84 ×30 Ö 25.2 kWh

k|lt o'lg6 dx;'n b/ (R)	 =  ? = 8.5

hDdf ltg{'kg]{ dx;'n	 Ö ljB't\ vkt (E.C) × b/ (R)    

	 = ?. 25.2 × 8.5

	 = ?. 214.2

o;y{ pSt 3/sf] ut dlxgfsf] ljB't\ dx;'n hDdf 214 ¿k}ofF 20 k};f /x]5 .  
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-u_ ljt/0f af]8{ (Distribution board)

ljt/0f af]8{n] k|;f/0f nfOgaf6 cfPsf] ljB't\\ zlStnfO{ 
ljleGg u|fx{:y ljB't\\ kl/kydf k7fpF5 . o;df d'Vo l:jr, 
ld6/, Pdl;aL= jf d'Vo k\mo'h /x]sf] x'G5 . o;af6 g} d'Vo 
ljB't\\ zlStnfO{ jfol/ªdfkm{t\ ljB'tLo pks/0fdf ljt/0f 
ul/G5 . 

-3_ Pd=;L=aL= (Miniature Circuit Breaker)

Pd=;L=aL= ljB't\\ ld6/glhs ljt/0f af]8{df h8fg ul/Psf] x'G5 . 
o;nfO{ ;fgf] a6\6fleq /flvPsf] x'G5 . o;nfO{ d'Vo ˆo'h klg 
elgG5 . k|;f/0f nfOgaf6 u|fx:y ljB't\\ kl/kydf cfjZoseGbf 
a9L ljB't\\ cfpFbf of] cfkm} aGb x'G5 / ljB't\\ k|jfx x'g lbFb}g . 
ljB't\\ IfdtfeGbf a9L ef/sf pks/0f ;~rfng ubf{ klg of] aGb 
eO{ ljB't\\ ;6{ ;ls{6 (short circuit) eO{ x'g] b'3{6gfaf6 arfpF5 .

-ª_ ˆo'h (Fuse)

u|fx{:y ljB't\\ kl/kydf k|of]u x'g] ˆo'h (fuse) Pp6f 
;'/Iff pks/0f xf] . of] l6g / ln8 ldl>t wft'af6 ag]sf] 
dl;gf] tf/ xf] h;nfO{ ;fgf] a6\6fleq /flvPsf] x'G5 . 
ˆo'h tf/sf] pRr cj/f]w Ifdtf / kUng] tfkj|md sd 
x'G5 . o;nfO{ u|fx{:y ljB'tLodf >]0fLj|md h8fg ul/Psf] 
x'G5 . kl/kydf tf]lsPsf] dfqfeGbf a9L ljB't\\ k|jfx x'Fbf 
ˆo'h tf/ hn]/ g:6 x'G5 / o;n] ljB'tLo pks/0fx¿ 
lalu|gaf6 arfpF5 . ;fwf/0ftof 3/fo;L k|of]hgsf nflu 5 PDk]o/b]lv 30 PDk]o/ 
Ifdtfsf ˆo'hx¿ k|of]u ul/G5 . 

-r_ l:jr (Switch)

ljB't\\ kl/kydf ljB't\\sf] k|jfx aGb jf ;~rfng ug]{ pks/0fnfO{ 
l:jr elgG5 . o;nfO{ ljB't\\ pks/0fsf] cufl8 h8fg ul/G5 . l:jr 
cg (on) / ckm (off) u/L 3/fo;L ljB'tLo pks/0f ;~rfng / aGb 
ul/G5 . 5'6\6f5'6\6} pks/0f ;~rfng ug{ 5'6\6f5'6\6} l:jr k|of]u ul/G5 
t/ Pp6f l:jrn] w]/} pks/0f ;~rfng ug{ klg ;lsG5 . o;nfO{ 

lrq 8.16 ljt/0f af]8{  
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pks/0f;Fu >]0fLj|md h8fg ul/G5  . 

-5_ Knu / ;s]6 (Plug and socket)

u|fx{:y ljB't\\ kl/kydf Ps :yfgaf6 csf]{ :yfgdf ljB't\\ lj:t'f/ ubf{ jf yk pks/0f 
hf]8g Knu / ;s]6 k|of]u ul/G5 . ;s]6nfO{ leQfdf h8fg ul/Psf] x'G5 / To;df 
ljB'tLo pks/0fsf] Knu hf]8]/ ljB'tLo pks/0fdf ljB't\\ lj:tf/ ul/G5 . Pp6f dfq 
Knu nfUg]b]lv w]/}cf]6f Knu nfUg] ;s]6 x'G5g\ . logLx¿ b'O{ lkgo'St jf tLg lkgo'St 
x'G5g\ . Knu / ;s]6sf] ;xfotn] ;'/lIft tj/n] ljB't\\ lj:tf/ ub{5 / ljB'tLo em8\sf 
nfUgaf6 arfpF5 . 

-h_ lrd (Bulb) 

ljB't\\ zlStnfO{ k|sfz zlStdf ¿kfGt/0f ug]{ pks/0fnfO{ lrd (bulb) elgG5 . u|fx{:y 
ljB't\\ kl/kydf o;nfO{ ;dfGt/ h8fg ul/G5 t/ l8:sf] nfO6df lrdnfO{ >]0fLj|md 
h8fg ul/Psf] x'G5 . of] kf/bzL{ sfFraf6 agfOPsf] x'G5 . sfFrleq ljB't\\ zlStnfO{ 
k|sfz zlStdf ¿kfGt/0f ug]{ dl;gf] tf/ /flvPsf] x'G5 . lrd ljleGg k|sf/sf x'G5g\ . 
PnOl8 (LED, light emitting diode) lrd / ˆnf]/];]G6 lrd (fluorescent bulb) 
k|d'v ljB'tLo lrd x'g\ . 6'6km'6 ePsf lrd la;h{g ubf{ ;fjwfgL ckgfpg' k5{ lsgeg] 
km'6]sf lrdsf sfFrsf 6'j|mf wfl/nf] x'G5g\ / lrdleqsf] ljzfSt /;fogn] :jf:YonfO{ 
klg v/fj c;/ u5{ . 
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	 cfkm"nfO{ hfFrf}F M  

1.	 tnsf k|Zgsf] ;xL ljsNk 5gf]6 ug'{xf];\ M

-s_	 lbOPsf dWo] k|fs[lts r'Das s'g xf] <

 -c_ nfOd:6f]g	 -cf_ lgs]n	 -O_ nf]8:6f]g	 -O{_  ljB't\\ r'Das        

-v_	 u|fx{:y ljB't\\ kl/kydf l:jrnfO{ s'g tf/df hf]8\bf ;lhn} ljB'tLo pks/0f 
;~rfng lgoGq0f ug{ ;lsG5 <

-c_ Go'6«n tf/	 -cf_ cly{ª tf/	 -O_ kmo'h tf/	 -O{_  km]h tf/ 

-u_	 æcly{ªn] ljB'tLo pks/0fnfO{ lau|g jf g:6 x'gaf6 arfpF5 .Æ o; cy{df 
u|fx{:y ljB't\\ kl/kydf cfly{ª s;/L ul/Psf] x'G5 <

-c_	 Pp6f tf/nfO{ jfol/ª u/L hldgdf ufl8G5 .

-cf_	cly{ª ubf{ xl/of] /ªsf] tf/ k|of]u ul/G5 .

-O_	 Knuaf6 cy{ tf/ lgsfnL hldgdf ufl8G5 .

-O{_	 k|To]s ljB'tLo pks/0faf6 cy{ tf/ lgsfnL hldgdf ufl8G5 .

-3_	 ljB't\\ kl/kydf ljB't\\sf] k|jfx aGb jf ;~rfng ug]{ pks/0fnfO{ s]  
elgG5 <

-c_ lrd      -cf_ ld6/        -O_ l:jr         -O{_  ljB't\\ r'Das             

2.	 km/s n]Vg'xf];\ M

-c_ nfOe tf/ / Go'6«n tf/ 	 -cf_ Knu / ;s]6  		   

3.	 sf/0f lbg'xf];\ M

-s_	 r'DasnfO{ ttfpbf r'DasTj g:6 x'G5 .

-v_	 r'DasLo „'jdf cjkftsf] dfg 90o x'G5 .

-u_	 u|fx:y ljB't\\ kl/kydf kmo'hnfO{ ;wF} km]h jf nfOe tf/df h8fg ul/G5 .
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4.	 tnsf k|Zgsf] pQ/ n]Vg'xf];\ M

-s_	 r'Dassf] cf0fljs l;4fGt lrq;lxt j0f{g ug{'xf];\ .

-v_	 r'Dassf pkof]lutf n]Vg'xf];\ .

-u_	 e"r'Dassf c;/ pNn]v ug{'xf];\ .

-3_	 u|fx{:y ljB'tLo eg]sf] s] xf] < u|fx:y ljB't\\ kl/kydf k|of]u x'g] km]h / 
Go'6«n tf/sf ljz]iftf n]Vg'xf];\ .

-ª_	 Knudf tf/ h8fg ug]{ tl/sf pNn]v ug{'xf];\ .

-r_	 cly{ª eg]sf] s] xf] < u|fx{:y ljB't\\ kl/kydf of] lsg cfjZos 5 <

5.	 tnsf ul0ftLo ;d:of (numerical problems) ;dfwfg ug{'xf];\ M

-s_	 /d]zsf] 3/df h8fg ul/Psf] ljB't\\ ld6/n] 1 lbgdf 5 o'lg6 ljB't\\ vkt 
u/]5 / ljB't\\ k|flws/0fnfO{ k|lt o'lg6 ? 10 a'emfpg' kbf]{ /x]5 eg] Ps 
dlxgfdf slt dx;'n a'emfpg'knf{, lx;fa ug{'xf]; .� -pQ/ M ?= 1500_   

-v_	 Pp6f 3/df h8fg ul/Psf 25 W sf bzcf]6f aNa k|lt lbg  4 306f  
;~rfng ubf{ ljB't\\ ld6/n] b}lgs slt o'lg6 ljB't\\ vkt b]vfpb5, lx;fa 
ug{'xf];\ .� -pQ/ M 1 o'lg6 _    

-u_	 Pp6f 6f]ndf 1,500 W sf 10 cf]6f ;8s aQL lbgsf] 8 306f aNbf 
/x]5g\ . olb k|flws/0fn] kflnsfnfO{ k|lt o'lg6 ? 12 tf]s]sf] /x]5 eg] k|lt 
dlxgf slt dx;'n a'emfpg'k5{ xf]nf, lx;fa ug{'xf]; .� -pQ/ M ? 43,200_ 

-3_	 lbks k9\g] sf]7fsf] ;ald6/df Ps dlxgfdf 15 o'lg6 lan p7]sf] /x]5  . 
olb pSt sf]7fdf lbksn] 60 W sf] Pp6f aNa k9\g] a]nfdf dfq afNbL 
/lx5g\ eg] pgn] b}lgs slt 306f k9\bL /lx5g\, lx;fa ug{'xf]; .�
� -pQ/ M 8.33 306f_   
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	 lbOPsf] ljifoj:t' k9\g'xf];\\ / 5nkmn ug'{xf];\\ M

xfd|f] j/k/ /x]sf lk08 / cfotg ePsf j:t'nfO{ kbfy{ elgG5 . s'g} klg j:t'df ePsf] 
kbfy{sf] hDdf kl/df0fnfO{ To; j:t'sf] lk08 elgG5 . o;nfO{ lsnf]u|fd PsfOdf 
t/fh'af6 gflkG5 . k[YjLsf] h'g;'s} efu / cGtl/If jf cGo u|xdf nu] tfklg lk08df 
kl/jt{g x'Fb}g . To:t} s'g} j:t'n] cf]u6]sf] 7fpFnfO{ To; j:t'sf] cfotg elgG5 . 
o;nfO{ So'ljs ld6/ / ln6/df ju{ PsfO{df gflkG5 . kbfy{ Pp6} jf ljleGg k|sf/sf 
k/df0f'x¿af6 ag]sf x'G5g\ . kbfy{ z'4 / cz'4 u/L b'O{ lsl;sf x'G5g\ . tŒj / of}lus 
z'4 kbfy{ / ljleGg k|sf/sf ld>0f cz'4 kbfy{ x'g\ . To;} u/L kbfy{ 7f];, t/n, Uof; 
u/L tLg cj:yfdf /x]sf x'G5g\ .

k/df0f' (Atom)

/f;fo;lgs k|ltj|mofdf efulng] tŒjsf] ;a}eGbf ;fgf] s0fnfO{ k/df0f' elgG5 . tŒjx¿ 
k|To]s tŒj Ps} lsl;dsf k/df0f' ldn]/ ag]sf x'G5g\ .  k/df0f'sf u'0f km/s km/s x'G5g\ .  

k/df0f'sf] agfj6 (Structure of an Atom)

k/df0f' tLgj6f pkkf/df0fljs s0fsf] ;+of]hgaf6 ag]sf] x'G5 . k/df0f'sf] s]Gb|df 
Go'lSno; /xG5 . Go'lSno; leq k|f]6f]g / Go'6«f]g /x]sf] x'G5 . Go'lSno;sf] jl/kl/ lgZrt 
b'/L agfP/ On]S6«f]gn] kl/j|mdf ul//x]sf] x'G5 . o; kl/j|mdf ug{] af6fnfO{ cla{6 (orbit 
or shell) jf ;]n elgG5 .

PsfO 

9
kbfy{    

(Matter) 
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k|f]6f]g (Proton) 

of] k/df0f'sf] Go'lSno;df /xG5 . of] wgfTds rfh{o'St x'G5 . o;nfO{ p+ n] hgfOG5 . 
Pp6f k/df0f'sf] lk08 Pp6f xfO8«f]hg lk08;Fu a/fa/ x'G5 . o;sf] PsfOnfO{ atomic 
mass un:t (amu) elgG5 . 

Go'6«f]g (Neutron)

of] Go'lSno;df /x]sf] rfh{laxLg k/df0f' s0f xf] . o;nfO{ n0 ;ª\s]tn] hgfOG5 . 
o;nfO{ klg 1 kf/dfl0fljs PsfOdf gflkG5 . 

On]S6«f]g (Electron)

of] Go'lSno;sf] jl/kl/ lglZrt af6f] agfO{ 3'ld/x]sf] x'G5 . C0ffTds rfh{ ePsf] s0f 
xf] . o;nfO{ cª\u|]hLdf e n] hgfOG5 . o;sf] lk07 k|f]6f]g / Go'6«f]gsf] t'ngfdf w]/} sd 
x'G5 . Pp6f k|f]6f]g lk08 a/fa/ em08} 1837 cf]6f On]s6«f]g x'G5 . Pp6f On]s6«f]gsf] 
lk08 a/fa/ 1/1837 amu x'G5 .

	 kf/dfl0fljs ;+/rgf

tŒjsf k/df0f'df 
/x]sf On]S6«f]gx¿ljeGg 
;]nx¿df afFl8P/ /x]sf 
x'G5g\ . oL ;]nx¿sf] gfdfs/0f 
cª\u|]hL cIf/cg'f;/ ul/Psf] 
x'G5 . h:t} ;a}eGbf glhssf] 
;]nnfO{ K ;]n / To;kl5sf 
;]nx¿nfO{ j|mdzM L, 
M, N elgG5 . ;]nnfO{ 
energy level klg k/df0f'sf 
pkkf/df0fljs s0fx¿k|f]6f]g, 
Go'6«f]g, On]S6«f]g /xg] :yfg / ;ª\Vofsf] ljt/0f Bohr & Bury sf] l;4fGtcg';f/ 
ul/Psf] 5 . o;cg';f/ 2n2 ;"qaf6 kQf nufOG5 . n eg]sf] ;]nsf] ;ª\Vofxf] . tŒjsf] 
s'g ;]ndf sltj6f On]S6«f]g /xG5 eGg] s'/f o; ;"qn] lglZrt u5{ .
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o; ;"qsf lgodcg';f/ K ;]ndf b'O{cf]6f On]S6«f]g /xG5g\ . To;kl5 L,M,N, ;]ndf 
j|mdz 8, 18 / 32 cf]6f On]S6«f]g /xG5g\ . h:t} klxnf] ;]n (K shell, n = 1df) c6fpg 
;Sg] On]S6«f]g ;ª\Vof = 2n2 = 2 .12 = 2 x'G5 .

	 kf/df0fljs ;ª\Vof ! b]lv @) ;Ddsf tŒjsf] kf/df0fljs ;+/rgf 
lgDgfg';f/ 5g\ M

	 ;+o'Hotf (Valency)

s'g} klg tŒjsf k/df0f'n] sltcf]6f On]S6«f]g lbG5,lnG5 jf ;fem]bf/L u5{ To;}nfO{ g} 
To; tŒjsf] ;+o'Hotf dflgG5 . k/df0f'sf] ;a}eGbf aflx/L ;]nnfO{ ;+o'Hotf;"rs ;]n 
elgG5 . o; ;]ndf /x]sf On]S6«f]gnfO{ ;+o'Hotf ;"rs On]S6«f]g elgG5 . k/df0fn] hlxn] 
klg @ cf]6f jf cyjf 8 cf]6f On]{ S6f]g /fv]/ :yfloTj k|fKt ug{ vf]lh/x]sf x'G5g\ . o; 
j|mddf On]S6«f]g lbg], lng] / ;fem]bf/L  u5{g\ . k/df0f' ;"rs ;]ndf 1 b]lv 3 cf]6f;Dd 
On]S6«f]g ePdf On]S6«f]g lbP/, ;+o'Hotf ;]ndf 4 cf]6f;Dd On]S6«f]g ePdf On]S6«f]g 
;fem]bf/L u/]/ / k/df0f'sf] ;+o'Hotf ;"rs ;]ndf 5 b]lv 7 cf]6f;Dd On]S6«f]g ePdf 
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On]S6«f]g lnP/ :yfloTj k|fKt u5{g\ . olb ;+o'Hotf ;]ndf klxn] g} 8 cf]6f On]S6«f]g 5g\ 
eg] To; tŒjsf] k/df0f'n] On]S6«f]g lng], lbg], / ;fem]bf/L ub}{g\ . To:tf tŒjsf] ;+o'Hotf 
) x'G5 / To:tf tŒjn] /f;folgs k|ltj|mofdf efu lnFb}gg\ .

	 lj|mofsnfk 1

tn lbOPsf] tflnsfdf tŒjsf] On]S6«f]g ljGof; k"/f ub}{ ;+o'htf kQf nufpg'xf];\\

kf/df0fljs ;ª\Vof tŒj On]S6«f]g ljGof; ;+o'Hotf

1 xfO8f]hg 1

2 lxlnod

3 lnlyod

4 a]/]lnod

5 af]/f]g 2, 3 3

6 sfa{g

7 gfO6«f]hg

8 clS;hg

9 ˆnf]l/g

10 lgof]g 2, 8

11 ;f]l8od

12 DofUg]l;od 2, 8, 2

13 clNdlgod

14 l;lnsg 2, 8, 4

15 km:kmf]/;

16 ;Nkm/

17 Snf]l/g 2, 8, 7

18 cfu{g
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19 kf]6fl;od

20 SoflN;od 2, 8 ,8 2

	 cf0fljs ;"q (Molecular formula)

tŒj jf of}lussf c0f'sf ;"qnfO{ cf0fljs ;"q elgG5 . tŒjsf c0f'df Ps} k|sf/sf 
k/df0f' x'G5g\ . of}lussf c0f'df km/s km/s tŒjsf k/df0f' x'G5g\ . of}lussf] cf0fljs 
;"q n]Vbf ldn]sf tŒjx¿sf] gfd / ;ª\s]tsf ;fy} ;+Ho'tf klg hfGg' h?/L x'G5 . 
To;kl5 ;f6km]/ ljlwaf6 lgDgfg';f/ of}lussf] c0f';"q n]Vg ;lsG5 .

1.	 ;a}eGbf klxnf of}lussf] gfd n]Vg], h:t} DofUg]l;od cS;fO8

2.	 o; of}lusdf ePsf tŒjsf ;ª\s]t n]Vg], h:t} MgO -DofUg]l;od / clS;hg_

3.	 tŒjx¿sf] ;ª\s]t dfly ltlgx¿sf] ;+o'htf ;ª\Vof n]Vg]
2	  	 2

Mg	 O

4.	 ca af0f lrx\gsf] dbtaf6 ;+o'HotfnfO{ ;f6f;f6 ug]{
 2		  2
Mg		  O

5.	 ;f6f;f6 ePsf] ;+o'Hotf tŒjx¿sf] ;ª\s]tdf n]Vg]
Mg	 O

		  = MgO

;+o'Hotf 1 ePdf  / b'j} tŒjx¿sf] ;+o'Hotf Pscsf{df efu uPdf efu u/]/ afFsL x'g 
cfpg] ;ª\Vofdfq n]Vg] .

kf]6fl;od 	     Snf]/fO8

kf]6fl;o		     Snf]/fO8
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1		  1
K		  Cl
K1		  Cl1

=KCl

SoflN;od	     Snf]/fO8
2		  1
Ca		  Cl
Ca1		  Cl2

= CaCl2

kfgL
1		  2
H		  O
H2		  O1

= H2O

sfa{g 8fOcS;fO8
4		  2
C		  O
C2		  O4

= CO2

Ö -oxfF ;+o'HotfnfO{ 2 n] efu u/]/ /flvPsf] 5 ._

	 tŒjsf] kf/f0fljs ef/ (Atomic weight of elements)

s'g} klg tŒjsf] Go'lsno;df /x]sf] k|f]6f]gsf] ;ª\Vof / Go'6«f]gsf] ;ª\Vofsf] of]ukmnnfO{ 
dfq To; tŒjsf] kf/df0fljs ef/ elgG5 . h:t} SoflN;oddf 20 cf]6f k|f]6f]g / 20 
cf]6f Go'6«f]g ;ª\Vof/x]sf 5g\ . oL b'j}sf] of]ukmn 40 g} SoflN;odsf] of]ukmn xf] . 
tŒjsf k/df0f'df k|f]6f]g, Go'6«f]g, Onn]S6«f]g eP tfklg kf/df0fljs ef/ lgsfNbf k|f]6f]g / 
Go'6«f]g ;ª\Vofsf] dfq of]ukmn lgsflnG5 . h:t} xfO8«f]hgdf k|f]6f]g 1 dfq x'g] ePsfn] 
o;sf] kf/dfl0fs ef/ klg 1 g} ePsf] xf] .
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;"j|m

tŒjsf] kf/f0fljs ef/ Ö k|f]6f]gsf] ;ª\Vof ± Go'6«f]gsf] ;ª\Vof

pbfx/0f 

DofUg]l;odsf] kf/f0fljs ef/ slt x'G5 <

DofUg]l;odsf] k|f]6f]gsf] ;ª\Vof Ö 12

DofUg]l;odsf] Go'6«f]gsf] ;ª\Vof Ö 12

tŒjsf] kf/f0fljs ef/ Ö k|f]6f]gsf] ;ª\Vof±Go'6«f]g ;ª\Vof, 

Ö 12 + 12 

Ö 24 amu

	 c0f'sf] cf0fljs ef/ (Molecular weight of molecule)

tŒj jf of}lussf] cf0fljs ef/ eGgfn] To; tŒj jf of}lussf] c0f'df ePsf] k/df0f'sf] 
kf/df0fljs ef/sf] of]ukmn eGg] hgfpF5 . h:t} ;f]l8od Snf]/fO8 -vfg] g'g_ df 
;f]l8odsf] kf/df0fljs ef/ 23 / Snf]/fO8sf] 35 sf] of]ukmn 58 ;f]l8od Snf]/fO8sf] 
cf0fljs ef/ x'G5 .

pbfx/0fM

kfgLsf] cf0fljs ef/ Ö xfO8«f]hgsf] kf/df0fljs ef/ ± cls;hgsf] kf/df0fljs ef/

H2O

Ö 1 × 2 + 16

Ö 2 ± 16

Ö 18 amu

	 tŒjsf] juL{s/0f / cfw'lgs lkl/ol8s tflnsf (Classification of 
elements and Modern periodic table)

;+;f/df cg]sf}F tŒjx¿kQf nfUb} uPsf 5g\ . tL tŒjsf] ;"Id cWoogsf nflu ;xh 
agfpg ldNbf u'0f ePsfnfO{ Pp6f ;d"xdf /fVg cfjZos x'Fb} uof] . o;/L tŒjsf] 
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juL{s/0f ub}{ hfFbf Ps tflnsf aGof] h;nfO{ lkl/ol8s tflnsf elgG5 . of] tflnsfdf 
klg cfjZostfcg';f/ kl/dflh{t / kl/:s[t ul/Fb} cfw'lgs lkl/ol8s tflnsfsf] 
ljsf; eof] .

;g\ !(!# df x]g]/L df]hn] (Henry Moseley) lgdf{0f u/]sf] lkl/ol8s tflnsfnfO{ 
g} cfw'lgs k]l/ol8s tflnsf dflgPsf] 5 . o; tflnsfdf tŒjsf] a9\bf] kf/df0fljs 
;ª\Vofsf] cfwf/df ldnfP/ /flvPsf] 5 . h;cg';f/ ;dfg u'0f ePsf tŒjnfO{ Pp6} 
7f8f] dxndf / j|mdzM km/s x'Fb} uPsf tŒjnfO{ t];f]{ nx/df /fVb} hfg] j|mddf lglZrt 
cGt/fndf tŒjx¿sf] u'0f bf]xf]l/Psf] kfP . o;nfO{  k]l/ol8s sfo{:j¿k eg]/ gfds/0f 
ub}{ cfw'lgs k]l/of]l8s tflnsfsf] k|ltkfbg u/] .

   

	 cfw'lgs k]l/of]l8s tflnsfsf] ljz]iftf

o; tflnsfdf ;dfg u'0f ePsf tŒjnfO{ /flvg] 7f8f] dxnnfO{ u'|k elgG5 . km/s u'0f 
ePsf tŒjnfO{ /flvg] t];f]{ nx/nfO{ lkl/o8 elgG5 . cfw'lgs k]l/of]l8s tflnsfdf 18 
cf]6f u'|k / 7 cf]6f lkl/o8 5g\ .
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ljz]iftf M

1.	 Pp6} u'|kdf /x]sf tŒjx¿sf] /f;folgs tyf ef}lts u'0f;dfg x'G5g\ .

2.	 Pp6} u|'kdf /x]sf tŒjsf ;]nsf] ;ª\Vofkm/s x'G5 t/ aflx/L ;]ndf /x]sf On]S6«f]g 
;ª\Vof;dfg  / ;+o'Hotf ;dfg x'G5 .

3.	 u'|ksf] dflyaf6 tn hfFbf tŒjx¿sf] kf/df0f'df ;]nsf] ;ª\Vof a9\b} hfg] ePsfn] 
kf/df0fljs cfsf/ klg a9\b} hfG5 .

4.	 u'|ksf] dflyaf6 tn hfFbf tŒjsf] On]S6«f]g lbg] Ifdtf jf wft'sf] u'0f a9\b} hfG5 
eg] tŒjsf] On]S6«f]g lng] Ifdtf jf cwft'sf] u'0f a9\b} hfG5 . 

	 k|of]ufTds lj|mofsnfk M 

cfw'lgs k]l/of]l8s tflnsf agfpg] 

cfjZos ;fdu|LM ;]tf] sf8{af]8{ k]k/, ljleGg /ªsf ;fOgk]g jf k]lG;nx¿, :s]n, Un'6\ofu 

ljlwM lstfjdf lbOP h:t} jf OG6/g]6df vfh]/ k]l/of]l8s tflnsf agfpg] / cfkm" k9\g] 
sf]7fsf] leQfdf 6fF:g] 

lgisif{M sf]7fdf a;]sf] a]nf cfjZostfcg';f/ tTsfn} 6]andf ePsf c0f'sf] hfgsf/L 
lng ;xh x'G5 .

	 cfkm"nfO{ hfFrf}+ M

1.	 tn lbOPsf k|Zgsf] ;xL ;xL pQ/ 5fGg'xf];\ M

-s_	 k/df0f'sf] s]Gb|Lo efunfO{ s] elgG5 <

-c_ ;]n	 -cf_ On]S6«f]g	 -O_ Go'lSno;	 -O{_ k|f]6f]g

-v_	 k/df0f'sf] ;]ndf /xG5 <

-c_ k|f]6f]g	 -cf_ On]S6«f]g	 -O_ Go'6«f]g	 -O{_ Go'lSno;

-u_	 k|f]6f]g dfq} ePsf] tŒj  s'g xf] <

-c_ lxlnod	 -cf_ clS;hg	 -O_ xfO8«f]hg	 -O{_ gfO6«f]hg
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-3_	 vfg] g'gsf] cf0fljs ;"q s'g xf] <

-c_ CaCO3	 -cf_ H2O	 -O_ NaCl	 -O{_ CO2

-ª_	 cfw'lgs k]l/of]l8s tflnsf s] cfwf/df tŒj ldnfP/ /flvPsf] 5 <

-c_	 cf0fljs ef/	 -cf_	cf0fljs ;ªVof

-O_	 kf/df0fljs ef/	 -O{_	 kf/df0fljs ;ªVof

2.	 hf]8f ldnfpg'xf];\ M

	 tŒj	 On]S6«f]g ;ª\Vof

-s_	 lnlyod	 !)

-v_	 lgof]g	 #

-u_	 l;lnsg	 !&

-3_	 Snf]l/g	 (

-ª_	 km\nf]l/g	 !$

3.	 km/s 5'6ofpg'xf];\M

-s_	 kf/df0fljs ef/ / cf0fljs ef/	 -v_	 On]S6«f]g / Go'6«f]g

-u_	 ;]n / Go'lSno;			   -3_	 wft' / cwft'

-ª_	 tŒj / of}lus

4.	 tn lbOPsf of}lussf] cf0fljs ;"q lj|m;s' ljlwaf6 n]Vg'xf];\ .

-s_	 ;f]l8od Snf]/fO8			   -v_	 sfa{g 8fOcs;fO8

-u_	 clNdlgod cS;fO8			  -3_	 lhª\s Snf]/fO8

5.	 tn lbOPsf k|Zgsf pQ/ n]Vg'xf];\M

-s_	 ;+o'Hotfsf] k|of]u s] 5 < 

-v_	 kf/df0fljs lk08 gfKg] PsfOsf] gfd n]Vg'xf];\\ .

-u_	 kf/df0fljs / cf0fljs ;ª\Vofsf] lgwf{/0f s;/L ul/G5 <

-3_	 Bohr & Bury sf] 2n2 lgod n]Vg'xf];\\ .
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	 lbOPsf] ljifoj:t' k9\g'xf];\\ / 5nkmn ug'{xf];\\ M

xfd|f] b}lgs hLjgdf k|of]u ul/g] kbfy{nfO{ cDn, Iff/ / nj0f u/L tLg efudf afF8\g 
;lsG5 . tL kbfy{sf] u'0fx¿ km/s km/s x'G5g\ . xfdLn] vfg] ;'Gtnf, :ofp, sfutL, 
cdnf cDnLo u'0fsf x'G5g\ . vfg] ;f]8f, ;fa'g, Pdf]lgof, r'g Iff/sf pbfx/0f x'g . 
vfg] g'g nj0f xf] .

	 cDn, Iff/ / nj0f (Acid, Base and Salt)

cDn (Acid)

cldnf] :jfb ePsf kbfy{ cDn x'g\ . cDn s8f / g/d u/L b'O{ k|sf/sf x'G5g\ . s'g} 
cDn s8f x'G5g] eg] s'g} g/d vfnsf x'G5g\ . ;a} cDnsf] rfVg'x'Fb}g\ lsgeg] sltko 
o:tf cDn  3fts klg x'g ;S5g\ . kfgLdf 3'Nbf wg ljB'tLo rfh{o'St xfO8«f]hg cfof]g 
(H+) lbg] of}lusnfO{ cDn elgG5 . ;|f]tsf cfwf/df cDn b'O{ k|sf/sf x'G5g\ M 

-s_ k|fª\ufl/s cDn (organic acid)M hLjhGt' jf jg:kltaf6 kfOg] cDnnfO{ 
k|fª\ufl/s cDn elgG5 . h:t}M ;fOl6«s cDn -sfutL_, NoflS6s cDn -bxL_, 6f6f{l/s 
cDn -cª\u'/_ 

-v_ ck|fª\ufl/s cDn (inorganic acid)M k|of]zfnfdf agfOg] cDnnfO{ ck|ª\ufl/s 
cDn elgG5 . h:t}M xfO8«f]Snf]l/s cDn, ;Nkm\o'l/s cDn, gfOl6«s cDn 

PsfO 

10
b}lgs k|of]usf kbfy{    

(Materials used in Daily Life) 
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cDnsf u'0fx¿ (Properties of Acid)

ef}lts (Physical properties) /f;folgs (Chemical properties)

1.	 :jfb cldnf] x'G5 .

2=	 o;df laB't k|jfx x'g ;S5 .

3=	 cDnn] lgnf] ln6d; /ftf]df 
kl/jt{g ldyfOn c/]GhnfO{ u'nfkmL 
/ km]gf]Nkmyflngsf] /ª\uxLg agfpF5 .

1=	 wft';Fu k|ltj|mof ubf{ xfO8«f]hg Uof; 
agfpF5 .

2=	 cDn / Iff/larsf] k|ltj|mofaf6 nj0f 
/ kfgL aG5 .

3=	 cDnn] wft' sfaf]{g]6;Fu k|ltlj|mof 
ubf{ sfa{g 8fOcS;fO8 Uof; 
lg:sG5 .

4=	 cDnn] kfgLdf H± cfof]g lbG5 .

	 cDnsf pkof]lutf (Uses of Acid)

cDnx¿nfO{ ljleGg k|of]hgdf pkof]u ul/G5 .

cDnsf] gfd k|of]u

1=	 ;Nkm\o'l/s cDn (H2SO4), 
xfO8«f]Snf]l/s cDn (HCl) / 
gfOl6«s cDn (HNO3)

pBf]u, snsf/vfgf tyf k|of]uzfnfdf .

2=	 sfaf]{lgs cDn (H2 CO3) ;f]8fkfgL, sf]sfsf]nf, lao/nufotsf 
k]o kbfy{df

3=	 Pl;l6s cDn÷e]g]u/ 
(CH3COOH)

crf/ cflb vfBkbfy{df 
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b}lgs hLjgdf k|of]udf cfpg] cDnx¿ / ltgsf ;|f]t

cDnsf] gfd ;|f]t

1= ;fOl6«s cDn

2= 6f6{l/s cDn

3= Nofls6s cDn

4= cShflns cDn

5= P:slj{s cDn

6= kmld{s cDn

1= sfutL, cdnf, uf]ne]+8f

2= ef]u6], lga'jf, cª\u'/ cflb

3= b'w, bxL

4= rl/ cldnf]

5= cldnf] kmnk"mn

6= sldnfn] lrNbf lgsfNg] cDn

	 Iff/ (Base)

wft'sf] cS;fO8 jf xfO8«f]S;fO8nfO{ Iff/ elgG5 . kfgLdf 3'Ng] Iff/nfO{ cNsfnL 
elgG5 . kfgLdf cNsfnLn]  xfO8«f]ls;n OH- cfof]g lbG5 .

s]xL dxŒjk"0f{ Iff/M

ef}lts u'0f /f;folgs u'0f

1.	 6/f]{ :jfb x'G5 .

2.	 s]xL Iff/sf] 3f]n lrKnf] x'G5 .

3.	 Iff/n] /ftf] ln6d;nfO{ lgnf]df ldyfOn 
c/]GhnfO{ kx]Fnf]df / km]gf]Nkmyflng 
u'nfaL /ªdf kl/jt{g u5{ .

4.	 logLx¿ ljB't\sf ;'rfns x'g ;S5g\ .

1=	 Iff/ / cSnlar /f;folgs 
k|ltlj|mofaf6 nj0f / kfgL aG5 .

2.	 Iff/ / sfa{g 8fOcS;fO8lar 
k|ltj|mof eO{ sfaf]{g]6 aG5 .
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Iff/sf] pkof]lutf (Uses of Base)

Iff/sf] gfd c0f' ;"q

1=	 ;f]l8od xfO8«f]S;fO8

2=	 kf]6fl;od xfO8«f]s;fO8

3=	 PNd'lgod xfO8«f]s;fO8

4=	 DofUg]l;od xfO8«f]S;fO8

5=	 SoflNlod xfO8«f]s;fO8 -r'gkfg_

6=	 Pdf]lgod xfO8«f]S;fO8

1=	 ;fa'g / sfuh agfpg .

2=	 n'uf w'g / la?jfdf dnsf] ¿kdf

3=	 cDnlkQ /f]usf] cf}ifwL agfpg

4=	 cDnlkQ /f]usf] cf}ifwL agfpg

5=	 kfgLsf] s8fkg x6fpg

6=	 Knfl:6s, /f;folgs dn agfpg,

	 nj0f (Salt)

cDn / Iff/aLr /f;folgs k|ltlj|mof x'Fbf nj0f aG5 . of] k|foM t6:y of}lus xf] t/ 
cDnLo tyf Iff/Lo u'0f ePsf nj0f klg x'G5g\ .

nj0fsf u'0f (Properties of Salt)

1=	 k|foh;f] nj0f lttf x'G5g\ / s]xL nj0f g'lgnf] x'G5g\ .

2=	 t6:y nj0fn] ln6d; sfuhdf s'g}  c;/ b]vfpFb}g .

3=	 nj0fx¿ kfgLdf 3'ngzLn tyf c3'ngzLn x'G5g\ .

4=	 kfgLdf nj0fsf] 3f]n ljB'tsf] ;'rfns x'G5 .

nj0fsf] pkof]lutf (Uses of Salt)

nj0fsf] gfd pkof]u

1=	 ;f]l8od Snf]/fO8 (NaCl) 1=	 vfgsf] nflu

2=	 sk/ ;Nkm]6 -lgnf]t'yf]_ (CuSO4) 2=	 sL6gfzs cf}ifwLsf] ¿kdf k|of]u ug{{

3=	 DofUg]l;od ;Nkm]6 (MgSO4) 3=	 slAhot x'Fbf cf}ifwLsf] ¿kdf k|of]u 
ug{
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4=	 SoflN;od ;Nkm]6 (CaSO4) 4=	 efFlrPsf] xf8hf]gL{ Knf:6/ l;d]G6df 
ld;fpg 

5=	 ;f]l8od sfaf]{g]6 (Na2CO3) 5=	 ;fa'g, l86h{]G6 tyf Unf; agfpg

6=	 ;f]l8od afOsfaf]{g]6 (NaHCO3) 6=	 a]lsª kfp8/ agfpg

7=	 Pdf]lgod ;Nkm]6 (NH4)2SO4) 7=	 /f;folgs dnsf] ¿kdf k|of]u ug{

	 ;"rs kbfy{ (Indicator)

s'g} j:t' cDn jf Iff/ s] xf] egL 5'6\ofpg k|of]u ul/g] /;fognfO{ ;"rs kbfy{ elgG5 . 
ln6d; sfuh, ldyfOn c/]Gh, km]gf]Nkmyflngx¿ ;"rs kbfy{ x'g\ . ;"rs kbfy{n] 
cDn, Iff/, nj0f 5'6\ofpFbf tn lbOsf] tflnsfcg';f/ /ª kl/jt{g u5{ M

;"rs kbfy{ cDn Iff/ nj0f

/ftf] ln6d; /ftf] lgnf] t6:y

lgnf] ln6\d; /ftf] lgnf] t6:y

ldyfOn c/]Gh /ftf] kx]Fnf] t6:y

km]gf]Nkmyflng /ª\uxLg u'nfkmL t6:y

	 lkPr :s]n (pH Scale)

cDn jf Iff/df ePsf] s8fkgsf] :t/ gfKgsf nflu o'lge;{n OlG8s]6/ (Universal 
indicator) sf] k|of]u ul/G5 . of] w]/} k|sf/sf /ª ePsf ;"rs kbfy{ ldnfP/ agfOG5 . 
o'lge;{n ;"rsn] /ªnfO{ pH :s]ndf gflkG5 . lkPr  (pH) :s]nnfO{ 1 b]lv 14 
;Dddf ljefhg ul/Psf] x'G5 . clt s8fkg cDnnfO{ :s]ndf 1, 2 cª\s / clt s8f 
Iff/nfO{ 13, 14 cª\sn] hgfpF5 . t6:y kbfy{sf] kLPr dfg 7 x'G5 .
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	 lj|mofsnfk M 1

tLg cf]6f ;kmf k/LIf0f gnLdf cDn, Iff/ / nj0fsf] 3f]n /fVg'xf];\\ . Pp6f /ftf] ln6\d; 
sfuhsf] 6'j|mf j|mdzM tLgcf]6} k/LIf0f lgndf /fv]/ x]g'{xf];\\ . s'g 3f]nn] s:tf] /ªdf 
kl/jt{g u¥of] skLdf n]Vg'xf];\\ . To;} u/L Pp6f lgnf] ln6\d; sfuhnfO{ tLg}cf]6f k/LIf0f 
gnLdf /fv]/ x]g'{xf];\ / s:tf] /ªdf kl/jt{g cfof] tnsf] tflnsfcg';f/ n]Vg'xf];\\ . 

ln6\d;sf] /ª cDn Iff/ nj0f

/ftf] 

lgnf]

	 lj|mofsnfk M 2

ln6\d; sfuh agfpg]

/ª\uLg k"mnx¿ k'ikbn ;ª\sng u/]/ afn'jf ld;fP/ vndf /fd|f];Fu lkFWg'xf];\\ . k"mndf 
ePsf] /ª\lug tŒj 3f]Ngsf nflu cNsf]xn ld;fpg'k5{ . To;nfO{ lkmN6/ k]k/sf] 
;xfotfn] 5fGg'k5{ . To;kl5 sfuhsf 6'j|mf To; 3f]ndf 8'afPkl5 lgsfn]/ 3fddf 
;'sfpg'k5{ . o;/L agfOPsf] sfuhsf] 6'j|mfn] ln6\d; sfuhsf] sfd u5{ . ca cDn, 
Iff/, nj0fsf] 3f]nsf] k/LIf0f ug{ of] sfuhsf] k|of]u ug{ ;lsG5 .
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	 kfgL (Water)

;hLjsf nflu kfgL clt pkof]uL kbfy{ xf] . dflg;sf] z/L/df s/La &) k|ltzt kfgLsf] 
efu x'G5 . k[YjLsf] nueu &! k|ltzt e"efu kfgLn] 9fs]sf] 5 . kfgL 7f];, t/n, Uof; 
tLg cf]6} cj:yfdf kfOG5 . xfdLn] kfgLnfO{ lkpg, vgf ksfpg, g'xfpg, n'uf w'g, pBf]u 
snsf/vfgfsf] sfddf k|of]u ul/G5 .

kfgLsf u'0f

ef}lts u'0f (Physical Properties)
1.	 z'4 kfgL /ª\uxLg, uGwxLg / :jfb;lxt x'G5 .

2=	 kfgL 7f];, t/n / UofF; tLg cj:yfdf kfOG5 .

3=	 kfgL kf/bz{s x'G5 .

4=	 z'¢ kfgL tfksf] s'rfns xf] .

5=	 kfgL 0° l8u|L ;]lG6u|]8 tfkj|mddf hd]/ a/km aG5 eg] 100 l8u|L ;]G6Lu|]8df pDn]/ 
afkm aG5 .

6=	 kfgL a9L k|of]u x'g] 3f]ns kbfy{ xf] .

/f;folgs u'0f (Chemical Properties)

1=	 b'O{ efu xfO8«f]hg / Ps efu clS;hg ldn]/ kfgL (H2O) aG5 .

2=	 kfgL t6:y kbfy{ ePsfn] z'4 kfgLdf cDnLo jf Iff/Lo u'0f x'Fb}g .

	 s8f / g/d kfgL (Hard and Soft Water)

kfgLsf] s8fkgsf] cfwf/df d'VotM b'O{ k|sf/sf x'G5g\ .

-s_ g/d kfgL (Soft water)

n'uf w'Fbf ;fa'gsf] lkmFh ;lhn} cfpg] kfgLnfO{ g/d kfgL elgG5 . jiff{df cfsfzaf6 
kb}{ u/]sf] / z'4 ul/Psf] l8l:6N8 jf6/ g/d kfgLsf pbfx/0f x'g\ .
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-v_ s8f kfgL (Hard water)

;fa'g;Fu ;lhn} lkmFh gcfpg] kfgLnfO{ s8f kfgL elgG5 . vf]nfgfnf, Ogf/, s'jf 
cflbaf6 lg:s]sf] kfgL s8f kfgLsf pbfx/0f x'g\ .

kfgLsf] s8fkg (Hardness of water)

kfgL dxŒjk"0f{ 3f]ns kbfy{ xf] . o;df ljleGg vfnsf nj0fnufotsf kbfy{ 3'n]/ 
/x]sf x'G5g\ . ljz]if u/L SoflN;od / DofUg]l;odsf nj0f clws dfqfdf 3'n]/ /x]sf 
sf/0f kfgLdf s8fkg cfpF5 . kfgLdf b'O{ k|sf/sf s8fkg x'G5g\ .

kfgLsf] s8fkgsf k|sf/ (Types of Hardness of Water)

-c_ c:yfoL s8fkg (Temporary Hardness)

SoflN;od afOsfaf]{g]6 / DofUg]l;od afOsfaf]{g]6 nj0f 3'n]/ /x]sf] kfgLdf c:yfoL 
s8fkg x'G5 .

-cf_ :yfoL s8fkg (Permanent Hardness)

SoflN;od ;Nkm]6, SoflN;od Snf]/fO8, DofUg]l;od ;Nkm]6, DofUg]l;od Snf]/fO8 
nj0fx¿ 3'n]/ /x]sf] kfgLdf :yfoL s8fkg x'G5 .

kfgLsf] s8fkg x6fpg] tl/sf (Removal of Water Hardness)

	 1=	 kfgLsf] c:yfoL s8fkg x6fpg] tl/sf

-s_ pdfn]/

kfgLsf] c:yfoL s8fkg ttfP/ x6fpg ;lsG5 . 3'n]/ /x]sf SoflN;od afOsfaf]{g]6 
/ DofUg]l;od afOsfaf]{g]6 kfgL ttfpFbf c3'nLgzLn sfaf]{g]6 nj0fdf kl/0ft x'G5g\ / 
lylu|P/ a:5g\ . knt: kfgLsf] s8fkg x65 / ;fa'gsf] lkmFh ;lhn} cfpF5 .

-v_ Snfs{ ljlwaf6 (Clark method)

o; ljlwcg';f/ kfgLsf] c:yfoL s8fkg SoflN;od xfO8«f]cS;fO8 -r'gkfgL_ k|of]u 
u/]/ x6fOG5 . SoflN;od xfO8f]cS;fO8n] kfgLdf 3'n]/ /x]sf] SoflN;od / DofUg]l;odsf 
afOsfaf]{g]6 nj0fnfO{ c3'ngzLn sfaf]{g]6df kl/0ft u5{ . c3'ngzLn nj0f efF8fdf 
lylu|P/ a:5g\ / 5fGg] ljlwaf6 ;xh} x6fpg ;lsG5 . 
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	 lj|mofsnfk M 3

Pp6f las/df cfwf hlt kfgL lnP/ To;df SoflN;od afOsfaf]{g]6 jf DofUg]l;od 
afOsfaf]{g6 clnslt ld;fpg'xf];\ . To; kfgL dWo] s]xL kfgLnfO{ 6]:6\o'adf /fv]/ 
clnslt ;fa'gsf] 3f]n ld;fP/ xNnfpg'xf];\ / lkmFh cfpF5 cfpFb}g\ x]g'{xf];\ . To;kl5 
las/df ePsf] afFsL kfgLnfO{ s]xL ;do ttfP/ lr:ofPkl5 ;fa'gsf] s]xL yf]kf /fv]/ 
xNnfpg'xf];\ . oL b'j}df s'gdf /fd|f];Fu lkmFh cfof] canf]sg u/]/ skLdf sf/0f n]Vg'xf];\ .

	 kfgLsf] :yfoL s8fkg x6fpg] tl/sf

-s_ n'uf w'g] ;f]8fsf] k|of]u u/]/

kfgLdf /x]sf] :yfoL s8fkg n'ufw'g] ;f]8f (Sodium Carbonate) ld;fP/ x6fpg 
;lsG5 . ;f]l8od sfaf]{g]6n] kfgLdf 3'ln/x]sf] SoflN;od / DofUg]l;od nj0f;Fu 
k|ltlj|mof u/L c3'ngzLn SoflN;od / DofUg]l;od sfaf]{g]6df kl/0ft u5{  / tL nj0f 
ly|lu|g uO{ kfgLsf] s8fkg x6\5 .

	 lj|mofsnfk M 4

las/df cfwf hlt kfgL /fv]/ To;df clnslt SoflN;od Snf]/fO8 jf DofUg]l;od 
Snf]/fO8 ld;fP/ 3f]n agfpg'xf];\\ .  Pp6f 6]:66\o'adf cfwf hlt 3f]n /fv]/ b'O{rf/ 
yf]kf ;fa'gsf] 3f]n ld;fP/ xNnfP/ lkmFh /fd|f];Fu cfP gcfPsf] x]g'{xf];\\ . las/sf] 
afFsL 3f]ndf Ps ;fgf] rDrf hlt n'uf w'g] ;f]8f /fv]/ xNnfP/ s]xL  ;do /fVg'xf];\\ . 
lylu|Psf] ;kmf kfgLnfO{ csf]{ las/ jf 6]:66\o'adf vgfP/ ;fa'gsf] clnslt 3f]n 
ld;fP/ xNnfpg'xf];\\ . To;sf] cjnf]sg ug'{xf];\\ . k|fKt glthf sf/0f;lxt sfkLdf 
n]Vg'xf];\ .
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-v_ k/Do'l66 ljlwaf6

o; ljlwdf lhof]nfO6sf] k|of]u 
u/]/ kfgLsf] :yfoL s8fkgnfO{ 
x6fOG5 . o; ljlwdf lrqdf b]vfP 
h:t} 9'ª\uf, afn'jf, ;f]l8od 
lhof]nfO6nfO{ km/s km/s tx 
ldnfP/ Pp6f efF8fdf /fv]sf] 
x'G5 . efF8fsf] d'vaf6 s8f kfgL 
k7fPkl5 ;f]l8od lhof]nfO6sf] 
;f]l8odnfO{ SoflN;od / 
DofUg]l;odsf cfof]gn] lj:yfkg 
u5{ . o;k|sf/ kfgLsf] s8fkg x6]/ hfG5 .

	 cfkm"nfO{ hfFrf}+

1=	 tn lbOPsf dWo]af6 ;xL pQ/ 5fGg'xf];\ .

-s_	 tnsf dWo] s'g /;fog cDn xf] <

-c_ r'g	 -cf_ v/fgL	 -O_ kmnfd	 -O{_ cdnf

-v_	 vfg] g'gsf] lkPr (pH) slt x'G5<

-c_ %	 -cf_ ^ 	 -O_ &	 -O{_ *

-u_	 Iff/n] /ftf] ln6\d;nfO{ s:tf] /ªdf kl/jt{g u5{ <

-c_ kx]Fnf]	 -cf_ xl/of]	 -O_ /ftf]	 -O{_ ;]tf]

-3_	 s8f cDnsf] lkPr dfg slt x'G5<

-c_ ! b]lv @	 -cf_ &	 -O_ !@ b]lv !$	 -O{_ (

-ª_	 tnsf dWo] g/d kfgL s'g xf] <

-c_ ;f]8fkfgL		  -cf_ vf]nfsf] kfgL

-O_ cfsfzaf6 k/]sf] kfgL	 -O{_ Ogf/sf] kfgL
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2.	 km/s s] 5 n]Vg'xf];\\ M

-s_ Iff/ / nj0f	 -v_ s8f kfgL / g/d kfgL

3.	 sf/0f n]Vg'xf];\ M

-s_	 vf]nfsf] kfgL s8f x'G5 .

-v_	 l;:g' 5'Fbf kf]N5 .

-u_	 s8f kfgLdf n'uf w'Fbf  lsg /fd|f] ;kmf x'Fb}g .

-3_	 Uofl:6«s x'Fbf Iff/Lo u'0f ePsf] cf}ifwL lsg vfOG5 .

4.	 5f]6f] pQ/ n]Vg'xf];\\ M

-s_	 s'g} kfFrcf]6f Iff/sf] ;"q;lxt gfd n]Vg'xf];\\ .

-v_	 cDnsf s'g} tLgcf]6f /f;folgs u'0f n]Vg'xf];\\ .

-u_	 ;"rs kbfy{ eg]sf] s] xf] <

-3_	 pH eg]sf] s] xf] < o;sf] dfg slt b]lv slt;Dd x'G5 .

-ª_	 nj0f s;/L aG5 <

5.	 :yfgLo ;fdu|L k|of]u u/]/ ln6\d; sfuh (Litmus paper) agfpg] ljlwaf/] 
n]Vg'xf];\\ .
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	 lbOPsf] ljifoj:t' / k9\g'xf];\\ 5nkmn ug'{xf];\\ M

k[YjLsf r6\6fg, afn'jf, df6f] ljleGg vlgh ldn]/ ag]sf x'G5g\ . logLx¿sf] /ª agfj6 
tyf ux|f}Fkgf-3gTj_ km/s km/s x'G5 . vlghx¿ k|foM h;f] of}lus¿kdf /x]sf x'G5g\ 
t/ s'g} s'g} tŒjsf] ¿kdf klg /xG5g\ . x]df6fO6, rfNsf]kfO/fO6, Uoflngf of}lus / 
;'g, uGws, xL/f tŒjsf pbfx/0f x'g\ . vlghnfO{ wft'o'St / wft';lxt u/L b'O{ k|sf/df 
juL{s/0f ul/Psf] 5 . 

!= wft'o'St vlgh (Metalilic Minerals)

wft' lgsflng] vlghnfO{ wft'o'St vlgh elgG5 . wft' lgsfNgsf nflu k|of]u x'g] 
sRrf kbfy{nfO{ wfp (ore) elgG5 . h:t} x]df6fO6 kmnfdsf] / rfNsf]kfO/fO6 tfdfsf] 
wfp xf] .

@= wft'/lxt vlgh (Non-Metallic Minerals)

wft' pTkfbg gx'g] vlghnfO{ wft'/lxt vlgh elgG5 . oL vlghx¿l;d]G6, /f;folgs 
dn cflb pTkfbgsf sRrf kbfy{sf] ¿kdf k|of]u x'G5 . To:t} uxgfdf kTy/sf] ¿kdf 
;hfpg, d"lt{ agfpg tyf OGwgsf] ¿kdf klg k|of]u ul/G5 .

vlghsf u'0f (Characterstics of Minerals)

1=	 vlghsf] cfcfkm\g} lsl;dsf /ª x'G5g\ . x]df6fO6 /ftf] v}/f] x'G5 eg] rfNsf]kfO/fO6 
;'gf}nf] xl/of] x'G5 .

2=	 vlghsf] cfkm\g} 6ns x'G5 .

3=	 vlgh k|fo s8f x'G5g\ .

4=	 vlghsf s0f dl0fe (crystal) cfsf/sf x'G5g\ .

5=	 vlghx¿ k|s[ltdf kfOG5g\ / csfa{lgs x'G5g\ .

PsfO 

11
vlgh    

(Mineral) 
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vlghsf] pkof]lutf (Uses of Minerlas)

1=	 vlghx¿af6 wft' k|fKt ug{ ;lsG5 .

2=	 ljleGg /f;folgs kbfy{ agfpg pkof]u x'G5 .

3=	 vlghaf6 ;hfj6sf ;fdu|L agfpg k|of]u x'G5 .

4=	 ljB'tLo ;fdu|L, pks/0f, ejg agfpg k|of]u ul/G5 .

5=	 /f;folgs pBf]u tyf OGwgsf] ¿kdf klg pkof]u ul/G5 .

	 g]kfndf kfOg] s]xL k|d'v vlgh (Some Important Mineras 
Found in Nepal)

g]kfndf kfOg] s]xL k|d'v vlgh lgDgfg';f/ 5g\ M

j|m=;+= vlghsf] gfd kfOg] :yfg pkof]u

1 kmnfd (Iron) g]kfndf d'Vo wfp x]df6fO6 
/ DofUg]6fO6 kfOPsf] 5 . 
nlntk'/sf] km'nrf]sL, /fd]5fksf] 
7f];], tgx'Fsf] nAwL / lrtjgsf] 
lhvfafª 

3/fo;L efF8fs'F8f, 
s[lif;DaGwL cf}hf/, 
xftxltof/ nufotsf 
ljleGg pks/0f 
lgdf{0fdf Jofks 
k|of]u 

2 tfdf (Copper) o;sf] k|d'v wfp rfNsf]kfO/fO6 
xf] . dsjfgk'/sf] sfnL6f/, wflbª, 
;f]n'v'Da', pbok'/, tgx'F, afUn'ª, 
ef]hk'/ / 8F8]Nw'/f lhNnf 

3/fo;L k|of]hgsf 
efF8fs'F8f, lah'nLsf] 
tf/, d"lt{, dlGb/, 
tSdf cflb 

3 h:tf (Zinc) o;sf] wfp SofnfdfOg 
(Calamine) xf] . u0f]z lxdfn, 
km'nrf]sL, dsfjgk'/, ;ª\v'jf;ef 

kmnfdnfO{ n]kg 
ug{, lkQnnufotsf 
ljleGg ldl>t 
wft'agfpg  
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j|m=;+= vlghsf] gfd kfOg] :yfg pkof]u

4 l;;f (Lead) o;sf] k|d'v wfp Uofn]gf 
(Galena) xf] . u0f]z lxdfn, 
nlntk'/sf] km'nrf]sL, v}/jfª 
dsjfgk'/ / ;f]n'v'Da' 

aGb'ssf uf]nL, 
tf}lng tyf df5f 
dfg]{ hfnnufot 
ljleGg cf}Bf]lus 
pTkfbgdf k|of]u 

5 r'g9'ª\uf 
(Limestone)

pbok'/, dsjfgk'/, rf]ef/, 
c3f{vfFrL, ;'v]{t, wflbª, l;Gw'nL 
cflb 

l;d]G6 / r'g pTkfbgdf 
k|of]u 

6 u|]kmfO6 
(Graphite)

Onfd, wgs'6f, l;Gw'kfNrf]s / 
;ª\v'jf;ef 

k]lG;n, /ª, n'la|s]G6 
cflb agfpg /

7 DofUg];fO6 bf]nvf, pbok'/, kfNkf kfp8/x¿ agfpg

8 ;'g ;'gf];L, /fktLnufotsf gbLsf 
afn'jfdf 

u/uxgf

9 ;]/fldS; Sn] dsjfgk'/, sf7df8f}+ df6fsf efF8f agfpg

10 :n]6 wgs'6f, c5fd, uf]vf{ 3/ 5fpg

11 sf]Onf bfª, kfNkf, Ko'7fg OGwg

12 o'/]lgod dflyNnf] d':tfª j}1flgs pks/0f

13 dfa{n / u|]gfO6 uf]bfj/L, l;Gw'nL 3/ lgdf{0f

14 /s g'g 8f]Nkf, d':tfª vfgf, cf}ifwL

	 ldl>t wft' (Alloy)

b'O{ jf b'O{eGbf a9L wft'x¿sf] ld>0faf6 ag]sf] wft'nfO{ ldl>t wft' elgG5 . ldl>t 
wft'af6 ag]sf ;/;fdfg a9L l6sfp / pkof]uL x'G5g\ . h:t}M clNdlgod Ps xn'sf wft' 
xf] . o;df tfdf, DofGuflgh / DofUg]l;od ld;fP/ 8'/fn'ldg agfOG5 h'g xn'sfsf] ;fy} 
alnof] klg x'G5 . of] xjfO{hxfh agfpg;d]t k|of]u x'G5 .
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ldl>t wft'sf u'0f

1=	 ldl>t wft' s8f x'G5  .

2=	 o;df lvof nfUb}g .

3=	 logLx¿sf] klUng] tfkj|md dft[ wft'sf] eGbf sd jf a9L x'g;S5 .

4=	 ldl>t wft'sf u'0fk"j{ wft'sf] eGbf ;'wfl/Psf] x'G5 .

5=	 wft'sf] /ªdf kl/jt{g cfpF5 .

b}lgs hLjgdf k|of]u ul/g] s]xL ldl>t wft'x¿

-s_ l:6n (Steel)

sfa{g / kmnfdsf] ld>0faf6 l:6n aG5 . tftf] cj:yfdf z'4 kmnfd g/d x'G5 . sfa{g 
ld;fPkl5 ag]sf] l:6n s8f / lvof gnfUg] x'G5 . To;sf/0f l:6nsf] k|of]u a9\bf] 
j|mddf 5 . efF8fs'8f, ejg, k'n, /]lnª tyf c:ktfndf ;lh{sn pks/0f tyf ;fdu|Ldf 
l:6nsf] k|of]u x'G5 . 

-v_ lkQn (Brass)

Tffdf / h:tfsf] ld>0faf6 lkQn aG5 . lkQnaf6 ag]sf ljleGg ;fdu|Lx¿ h:t} k"hfsf 
;fdfg, ufu|L, d"lt{x¿, g6af]N6, 3/ lgdf{0fdf 5]l:sgL, cGt/f cflb agfpg k|of]u x'G5 .

-u_ sfF; (Bronze)

Tffdf / l6gsf] ld>0faf6 sfF; aG5 . o;af6 yfn, srf}/f, tSdf, l;Ssf, d"lt{x¿ agfpg 
k|of]u ul/G5 .

	 lj|mofsnfk M 1

tkfO{+sf] 3/df k|of]u ul/Psf ldl>t wft'af6 ag]sf ;fdu|Lsf] gfd / pkof]lutfaf/] n]v]/ 
;xkf7L;Fu 5nkmn ug'{xf];\\ .  

	 a|Xdf08 / tf/fk'~h

a|x\df08 xfd|f] jl/kl/ /x]sf] ljzfn If]q xf] . a|x\df08sf] cgGt lj:tf/df hLjg / 
hut\df ePsf cyfx j:t' /x]sf 5g\ . ;Dk"0f{ ;hLj tyf cGtl/Ifdf ePsf j:t'sf] 
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;du| pkl:ylt g} a|x\df08 xf] . o; a|x\df08df k[YjL, ;"o{, rGb|dfnufotsf u|x, pku|x, 
tf/fk'~h, tf/fd08n cflb /x]sf 5g\ . ax\df08df ePsf sltko gofF /x:ox¿ cem v'Ng 
;s]sf 5}gg\ . klxnf ePsf cWoog cg';Gwfgdf kl/dflh{t / kl/eflift x'g]j|md klg /xFb} 
cfPsf] 5 . h:t} emG8} ;o jif{b]lv ;f}o{d08ndf gf}j6f u|x/x]sf] dfGb} cfPsfdf ;g\ 
@))^ sf] cu:6df od u|xnfO{ cGt/f{li6«o vuf]n ;ª\3n] ;"o{sf u|xsf] ;d"xaf6 x6fPsf] 
5 . od cGo u|xsf] t'ngfdf w]/} ;fgf] ePsfn] k'8\sf] u|xsf] ¿kdf kl/eflift ul/Psf] 
5 .  To;}n] jt{dfgdf ;f}o{d08nleq cf7cf]6f u|xdfq} ;dfj]z ul/Psf] 5 . a|x\df08sf] 
af/]df cWoogsf nflu 6f9f 6f9f;Ddsf j:t' ;xh} b]lvg] zlStzfnL 6]ln:sf]ksf] 
k|of]u ul/G5 . cTofw'lgs pks/0fsf] cfljisf/ x'Fb} hfFbf a|x\df08sf gofF gofF /x:o klg 
v'Nb} hfg] j|md a9\g' :jfefljs} xf] .

a|x\df08 pTklQsf] lauAofª l;4fGt ng (Big Bang Theory)

a|x\df08sf] pTklQsf] af/]df ljleGg cfª\sngx¿ ul/Psf 5g\ . a|x\df08sf] lj:tf/ 
lg/Gt/ eO/x]sf] tYosf] cfwf/df Ps vfFlbPsf] lk08sf] lj:kmf]6g cyf{t lauAofª 
(Big Bang) af6 ;'?ePsf] xf] eGg] j}1flgsx¿sf] clxn];Ddsf] lgisif{ xf] . a|x\df08sf] 
pTklQ cfheGbf s/La !#=* ca{ jif{ klxn] ePsf] cg'dfg ul/Psf] 5 . a|x\df08 kbfy{ 
/ pmhf{af6 ag]sf] 5 . a|x\df08sf s'g} klg lk08 l:y/ cj:yfdf 5|}gg\ . pbfx/0fsf nflu 
rGb|df k[YjLsf] jl/kl/ kl/j|mdf ul//xFbf k[YjLn] klg ;"o{sf] kl/j|mdf ul//fv]sf] x'G5 . 

a|x\df08df cglulGt tf/fk'~h 5g\ . tf/fk'~hdf ePsf ;a} tf/fx¿sf] pd]/ km/s km/s 
x'G5 . a|x\df08df c;ª\Vo tf/fx¿ cl:tŒjdf /x]sf] cg'dfg ul/Psf] 5 . s'g} tf/f 
clt 7'nf, s'g} 7'nf, s'g} demf}nf / s'g} ;fgf 5g\ . ;"o{ Ps demf}nf vfnsf] tf/f 
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xf] . ;f}o{d08n /x]sf] tf/fk'~hnfO{ cfsfz uª\uf (Milky Way) tf/fk'~h elgG5 . 
;f}o{d08nsf] agf]6 / cfsf/, k'R5|]|tf/f, pNsf tf/fk'~h / /flzx¿sf] JofVof / ljZn]if0f 
cfk;df cGt/ ;DalGwt 5g\ . 

tf/fk'~h Galaxy

a|x\df08df c;+ª\Vo tf/f rf/}lt/ km}lnP/ /x]sf 5g\ . o;k|sf/ a|x\df08df /x]sf ljzfn 
;d"xnfO{ g} tf/fk'~h elgG5 . oL tf/fk'~hsf] cfsf/ / k|sf/ ;fgf7'nf ljleGg x'g 
;S5g\ . ;fwf/0ftof o:tf tf/fk'~hx¿sf] Jof; !))) k|sfz jif{b]lv !) xhf/ k|sfz 
jif{;Dd /x]sf x'G5g\ . xfd|f] ;f}o{ d08n cfsfz uª\uf tf/fk'~h a|x\df08sf] Pp6f 
s'gfdf cjl:yt 5 . o; tf/fk'~hnfO{ k[YjLaf6  s]Gb|lt/ x]bf{ c;ª\Vo tf/fx¿sf] 
afSnf] pkl:yltsf] ¿kdf Uofl;o lk08 b]lvG5g\ . log}nfO{ cfsfz uª\uf elgG5 . 
xfd|f] tf/fk'~hnfO{ cfsfz uª\uf tf/fk'~h elgG5 . tf/fk'~hsf] cfsf/cg';f/ :kfO/n, 
OlnlK6sn, O/]u'n/ u/L tLg ;d"xdf ljefhg ul/Psf] 5 .

	 lj|mofsnfk M 2

Youtube df uP/ a|Xdf08sf] pTklQaf/]] Big Bang Theory sf] lel8of] x]/]/ cfjZos 
hfgsf/L a'Fbfut ¿kdf n]Vg'xf];\ .
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	 tf/fd08n (Constellations)

/ftdf ljleGg cfsf/sf tf/fd08n Ps} 7fpFdf b]lvG5g\ . j}1flgsx¿n] clxn];Dd 
hDdf ** cf]6f tf/fd08nsf] gfds/0f ul/;s]sf 5g\ . k[YjLn] ;"o{sf] kl/j|mdf ug]{ 
ePsfn] ;a} tf/fd08n ;w}F b]lvFb}gg\ . s'g} tf/fd08n pQ/L / blIf0fL uf]nf4{af6 Ps};fy 
b]Vg ;lsG5 . ;a} tf/fd08n w'a|tf/fsf] jl/kl/ 3'ld/fv]sf x'G5g\ . tf/fd08nsf 
gfdx¿ljleGg cfsf/ ldNbf ljleGg b]jL b]jtf, gfos, hgfj/ / ;fdu|Lsf] gfddf 
/flvPsf lyP . h:t}M p;f{ d]h/, p;f{ dfOg/, cfl/og, lncf], lk;];, PG8«f]d]8f, 
Sofl;cf]lkof cflb . To;} u/L blIf0fL uf]nf4{sf tf/fd08nsf] gfd j}1flgs pks/0f, 
hgfj/ cflbsf] gfdaf6 /flvPsf] kfOG5 . h:t} 6]ln:sf]lko, d':sf cflb . cGtl/If 
ofqLx¿n] tf/fd08ndf ePsf ;aeGbf rxlsnf] tf/fsf] gfdaf6 lgDgfg';f/ /flvPsf] 
5 . 

p;f{ d]h/ (Ursa Major)

o; ;d"xnfO{ u|]6 ljo/ jf ;KtClif elgG5 . Nofl6g efiffdf p;f{sf] cy{ dlxnf x'G5 . 
o;sf] cfsf/ efn"sf] h:tf] b]lvG5 . lxGb' wd{zf:qcg';f/ ;ftcf]6f tf/f ePsfn] 
;KtClif elgPsf] 5 . u|Lid Ct'sf] /ftx¿df o;nfO{ pQ/L cfsfzdf b]lvG5 .
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p;f{ dfOg/ (Ursa Minor)

o;nfO{ lnl6n ljo/ jf n3' ;KtClif elgG5 . o;df klg p;f{d]h/ h:t} ;ftcf]6f tf/f 
x'G5g\ . t/ logLx¿ glhs glhs /xG5g\ . o;sf] cGTodf w'|jtf/f k5{ . o;nfO{ c;f/ 
;fpglt/ pQ/L cfsfzdf b]Vg ;lsG5 .

cf]l/cf]g (Orion)

o; tf/fd08ndf klg ;ftcf]6f tf/f g} x'G5g\ . o;sf] k|f¿k l;sf/Lsf] h:t} x'G5 . k'; 
df3 dlxgfsf] ;dodf cfsfzdf b]Vg ;lsG5 .
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k'R5|]||| tf/f (Comets)

Ps lglZrt sIfdf ;"o{sf] jl/kl/ 3'ld/xg] s'rf] cfsf/sf Uof;Lo a/kmsf 8NnfnfO{ 
k'R5«]tf/f elgG5 . k'R5«]tf/fsf d'Votof s]Gb|, sf]df / k'R5/ (Nucleus, Coma, & Tail) 
u/L tLgcf]6f efudf afFl8Psf] x'G5 . o;sf] s]Gb|Lo efu / sf]df UofF;, a/km / w'nfsf 
s0fx¿ tyf sf]dfnfO{ xfO8«f]hg Uof;sf] afbnn] 9fs]sf] x'G5 . ;"o{sf] glhsdf cfpFbf 
tf/fsf] aflx/L efudf ePsf a/km kUn]/ ag]sf] afkmg} k'R5«]tf/fsf] k'R5/ b]lvG5 . logLx¿ 
s]xL jif{sf] cGt/fndf b]lvG5g\ . tflnsf tflnsfdf k'R5«]tf/fsf] gfd / klxnf]k6s 
b]lvPsf] jif{ tyf ;"o{ kl/e|d0f ug{ nfUg] ;do k|:t't ul/Psf] 5 .

pNsf Meteors

;kmf cfsfzdf slxn]sfxL+ rldsnf] w;f{ tLj| ultdf v;]/ lar}df x/fpF5 . o:tf] tf/f 
v;]h:tf] b]lvg] a:t'nfO{ pNsf elgG5 . logLx¿ ;f}o{d08nsf] pTklQ;Fu} pTklQ ePsf 
x'g\ jf k'R5]«tf/faf6 pl5l6\6P/ cfPsf x'g\ eGg] dfGotf /x]sf] 5 . o:tf j:t' k[YjLsf] 
u'?Tjfsif{0fdf k/]kl5 tLa| ultdf s]Gb|lt/ v:g] j|mddf jfo'd08ndf ePsf s0f;Fu 
3if{0fsf sf/0f pHofnf] b]lvG5 . lk08df k/]sf] 3if{0fn] ;fgf ;fgf s0fsf¿kdf ljv08g 
eO{ lar}df lanfpg] u5{g\ . o;}nfO{ pNsfkft elgG5 . s'g} s'g} pNsf lk08x¿ cTolws 
7'nf cfsf/sf ePsf sf/0faf6 k[YjLsf] ;tx;Dd cfOk'u]sf x'G5g\ . logLx¿nfO{ 
pNsflk08 elgG5 . lolgx¿sf] j]u #% lsnf]ld6/ k|lt;]s]G8 b]lv (% k|lt;]s]G8;Dd 
kfOPsf] 5 . pNsflk08x¿ :6f]gL stony, cfO/g iron / :6f]gL cfO/g stony iron u/L 
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tLg k|sf/sf 5g\ . 7'nf pNsflk08n] k[YjLsf] ;txdf j|m]6/ agfpF5g\ . xfn;Dd k[YjLdf 
e]l6Psf pNsf lk08x¿df !)) u|fd b]lv @),))) lsnf]u|fd;Ddsf 5g\ . clxn];Dd 
v;]sf pNsflk08dWo] gfldljofdf v;]sf]  ;aeGbf 7'nf] pNsflk08sf] tf}n sl/a ^) 
d]l6«s 6g ePsf] cg'dfg ul/Psf] 5 . cd]l/sfsf] Pl/hf]gfdf s/La %) xhf/ jif{ cufl8 
v;]sf] pNsflk08n] !@^% ld6/ Jof; / ulx/fO !&$ ld6/ ePsf] j|m]6/ vf8n clxn] 
klg b]Vg ;lsG5 .

	 vf]h lj|mofsnfk

You Tube sf] Constellation in Nepali df tf/fd08nsf] af/]sf] lel8of] x]/]/ cfjZos 
hfgsf/L a'Fbfut ¿kdf n]Vg'xf];\ M

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

	 k[YjLsf] pTklQaf/] kl/sNkgf

k[YjLsf] pTklQaf/] j}1flgsx¿n] ljleGg kl/sNkgfx¿ k|:t't u/]sf 5g\ . 

-s_ ;"o{ 6'lj|mP/ k[YjLnufotsf u|xx¿ ag]sf] kl/sNkgf (Plantesimial Hypothesis) 

o; l;4fGtcg';f/ a|x\df08df 3'Db} u/]sf] Pp6f tf/f ;"o{;Fu 7Ss/ vfP/ k[YjLnufotsf 
u|x¿ ag]sf lyP . of] l;4fGt ;g\ !&$( df k|mfG;df hh{ akmgn] k|:t't u/]sf lyP .
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-v_ lgxfl/sf kl/sNkgf (Nebular Hypothesis)

o; l;4fGtcg';f/ sl/a ;f9] rf/ ca{ jif{ klxn] a|x\df08df 3'ld/x]sf] jfikk"0f{ lk08 
lrl;P/ v'DrFbf ;fgf ;fgf c+zdf 6'lj|mg uP . o;/L 6'lj|mPsf dWo] 7'nf] lk08 ;"o{sf 
jl/kl/ 3'Dg yfn] . oL 6'lj|mPsf efux¿ g} k[YjLnufotsf u|xx¿ ePsf] cg'dfg ul/Psf] 
5 . of] l;4fGt hd{g bfz{lgs sfG6n] k|:t't u/]sf lyP . h;nfO{ ;g\ !&(^ df 
n]Knf;n] ;'wf/ u/]/ k|:t't u/]sf lyP . 

-u_ Hjf/ l;4fGt (Tidal Theory)

k|frLgsfndf Pp6f 7'nf] tf/f 3'Dbf3'Db} ;"o{sf] glhs k'u]/ Hjf/ pTkGg u/]/ 5'l§Psf 6'j|mf 
;]nfP/ u|xx¿ ag]sf x'g\ . of] l;4fGt ;g\ !(!& df lhG; / h]k|m]n] k|ltkflbt u/]sf lyP .

-3_ cfsfz uª\ufaf6 ;f}o{d08n ag]sf] l;4fGt (Solar System from Millkyway)

o; l;4fGtcg';f/ cfsfzuª\ufdf ePsf ;fgf 7'nf w'nfsf s0f cfk;df cfslif{t x'Fb} 
hf]l8Fbf 7'nf] lk08 ;"o{ aGof] . o;} u/L cGo u|x klg aGb} uP . 

	 k[YjLdf hLj ljsf; (Development of living beings in earth)

k[YjLsf] pTkQL;Fu} /f;folgs k|ltlj|mof eP/ Uof; tyf afbnsf sf/0f kfgLsf] pTklQ 
eof] . xfO8«f]hg, clS;hg tyf gfO6«f]hg Uof;sf] k|ltlj|mof eP/ h}ljs c0f'dfkm{t\ 
clt ;/n k|f]Sofl/of]6; pTklQ eof] . To;kl5 lj:tf/} ;hLjx¿sf] ljsf; x'g yfNof] . 
ef}uf]le{s ;dotflnsf cg';f/ hLj ljsf; j|mdnfO{ d'Vot lj|mK6f]hf]Os / km]gf]/f]hf]Os 
Oof]gdf ljeflht ul/Psf] 5 . 

-s_ lj|mK6f]hf]Os Oof]g (Cryptozoic Eon)
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of] k[YjLsf] pTklQsf] klxnf] sfnv08 xf] . of] cfh eGbf $=^ lalnog jif{ cufl8b]lv 
sl/a %& s/f]8 jif{ cufl8;Ddsf] ;dofjlw xf] . o;n] k[YjLsf] hLj ljsf; Oltxf;sf] 
sl/a ** k|ltzt ;do cf]u6\5 .

-v_ km]g]/f]hf]Os Oof]g (Phanerozoic Eon)

of] cfheGbf sl/a %& s/f]8 jif{ klxn] ;'? eP/ cfh;Dd rln/x]sf] 5 . o;nfO{ klg 
kfnfOof]hf]Os O/f / d];f]hf]Os O/fdf ljeflht ul/Psf] 5 . 

  

-c_ kfnfOof]hf]Os O/f (Palaeozoic Era)

of] cfheGbf %& s/f]8 jif{ cufl8b]lv @$ s/f]8 jif{ cufl8;Ddsf] ;dofjlw xf] . o; 
cjlwdf ;d'b|L hLj ljsf; x'Fb} hldgdf ;d]t s]xL hgfj/ h:t} df]n:sf, cy|f]kf]8f, 
PlDkmlaof, df5f tyf k"mn gk'mNg] la?jfb]vf k/]sf lyP .

-cf_ d];f]hf]Os O/f (Mesozoic Era)

of] O/fsf] cjlw @$ s/f]8 jif{ cufl8b]lv ^ s/f]8 %) nfv jif{ cufl8;Ddsf] cjlw 
xf] . o; cjlwdf k[YjL ef}uf]lns / hnjfo' kl/jt{g ePsfn] w]/} k|hfltsf jg:klt tyf 
hgfj/sf] ljsf; ePsf] kfOG5 . o;} o'udf ljzfn 8fOgf];/, 5]kf/f], uf]xL, ;k{ tyf bfFt 
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ePsf r/f, nfdv'6\6] cflbsf] pTklQ ePsf] lyof] . To:t} jg:klttkm{ ;Nnf, ;fOs;, 
w'kL, luª\suf], Okm]8«f cflbsf] ljsf; ePsf] lyof] .

 

-O_ l;gf]hf]Os O/f (Cenozoic Era)

of] ^ s/f]8 %) nfv jif{b]lv xfn;Ddsf] cjlw xf] . o; cjlwdf :tgwf/L hLjx¿ 
tyf k"mn k'mNg] jg:kltsf] ljsf; / lj:tf/ ePsf] lyof] . o; cjlwdf k[YjLdf 6]S6f]lgs 
xnrnn] dxfb]zx¿ 5'6\l6Psf lyP . lxdfn, kxf8, vf]nf gfnfnufot ljleGg   
cfs[ltsf e"w/ftn ag]sf lyP . sl/a ^ ldlnog jif{ cufl8 jgdfG5]sf] ljsf; ePsf] 
lyof] . To;kl5 sl/a $ ldlnog jif{ cufl8 b'O{ v'6\6fn] lxF8\g] dflg; b]vf k/]sf] lyof] . 
cfw'lgs dflg;sf] :j¿k %^  xhf/ * ;o jif{ cufl8 dfq ljsf; ePsf] xf] . cfw'lgs 
dflg;n] v]ltkftL, kz'kfng, Joj;fo u/L ;fdflhs hLjg latfpg yfn]sf] !) b]lv !@ 
xhf/ jif{ klxn]b]lv dfq xf] .
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	 k[YjLdf hLjx¿sf] pTklQsf sf/0f

k[YjLsf] pTklQ sl/a $=% ca{ jif{ klxn] ePsf] cg'dfg ul/Psf] 5 . k[YjLdf ljleGg 
sfnv08df ePsf xnrn / kl/jt{gsf sf/0f ;hLj pTkGg x'gsf nflu cg's"n 
jftfj/0f aGb} uPsf] xf] . d'Vo sf/0fx¿ o; k|sf/ 5g\ M

1=	 ;hLjnfO{ cfjZos kg]{ xfjf . h:t}M clS;hg, gfO6«f]hg, sfa{g8fOcS;fO8 
cflb pkl:ylt /xg' 

2=	 ;hLjnfO{ rflxg] dfqfdf kfgLsf] pknAwtf x'g' 

3=	 ;hLjsf nflu cg's"n tfkj|md kfOg' .

	 cfkm"nfO{ hfFrf}+ M

1=	 vfnL 7fpFdf ldNbf] pQ/ n]Vg'xf];\ M

-s_	 vlghx¿sf] agfj6 tyf ux|f}Fkgf ==================x'G5 .�
� -Ps}k|sf/, km/s km/s_

-v_	 ;'g Ps k|sf/sf] ==================xf] .� -of}lus, tŒj_

-u_	 wft'sf] sRrf kbfy{nfO{ ==================elgG5 .� -wfp, tŒj_

-3_	 ==========wft'/lxt vlgh xf] .� -l;d]G6, tfdf_

-ª_	 x]df6fO6============wft'sf] wfp xf] .� -tfdf, kmnfd_

2=	 lbOPsf wft' / kfOg] 7fpFsf] ldNbf] hf]8f ldnfpg'xf];\ M

-s_	 kmnfd	 sfln6f/

-v_	 tfdf	 u0f]z lxdfn

-u_	 h:tf	 7f];]

-3_	 l;;f	 rf]ef/

-ª_	 r'g9'ª\uf	 v}/fjfª
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3=	 km/s n]Vg'xf];\ M

-s_	 tŒj / of}lus

-v_	 wft'o'St vlgh / wft';lxt vlgh

-u_	 k'R5«] tf/f / tf/f d08n

-3_	 k[YjLsf] pTklQaf/] Hjfx/ l;4fGt / lgxfl/sf kl/snNkgf 

4=	 5f]6s/Ldf n]Vg'xf];\ M

-s_	 vlghsf u'0f

-v_	 vlghsf pkof]lutf

-u_	 pNsf lk08

-3_	 lau Aofª l;4fGt (Big Bang Theory)
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g]kfn ;/sf/
lzIff, lj1fg tyf k|ljlw dGqfno

lzIff tyf dfgj ;|f]t ljsf; s]Gb|
;fgf]l7dL, eStk'/

lj1fg tyf k|ljlw tx –#, -s
Iff ^–*_ efu b'O{


