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lj1fg tyf k|ljlw
tx – # -sIff ^–*_

efu Ps

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 Ps 

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/ l;Sg rfxg] 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 ;hutf 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 Pssf] ¿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] . ;fy} o;sf] n]cfp6
l8hfOg bLk]z l3ld/]n] ug'{ePsf] 5 . o; k':tssf] ljsf;df lzIff tyf dfgj ;|f]t ljsf; s]Gb|sf dxflgb]{zs >L
bLks zdf{, pkdxflgb]{zs >L ?b|k|;fb 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}1flgs l;sfO
Scientific Learning

PsfO

1

	 1.1	 j}1flgs l;sfO k|lj|mofsf] kl/ro 
(Introduction to scientific learning) 

l;sfO hLjge/ lg/Gt/ rln/xg] k|lj|mof xf] . j}1flgs l;sfO l;Sgsf nflu 
k|of]u ul/g] Jojl:yt tl/sf xf] . lj1fg ljifosf] l;sfOsf] af/]df a'‰g'eGbf 
klxn] xfdLn] lj1fg eg]sf] s] xf] eg]/ :ki6;Fu a'‰g'kg]{ x'G5 .

lj1fgn] s'g} j:t', ljifo, 36gf, lgod, 1fg, l;k cflbnfO{ Jojl:yt tl/sfn] 
cWoog ug{ hf]8 lbG5 . logLx¿sf] cWoog r/0fa4 tl/sfn] ug{'k5{ . s'g} 
j:t', 36gf / ljifoj:t'nfO{ r/0fa4¿kdf l;Sg] k|lj|mof g} j}1flgs l;sfO 
k|lj|mof xf] . j}1flgs l;sfO k|lj|mofsf r/0f lgDglnlvt 5g\ M 

1.	 ;d:of lrGg]

2.	 ;d:of;Fu ;DalGwt s'/f vf]Hg] 

3.	 ;d:ofsf] ljZn]if0f ug]{

4.	 ljZn]if0fnfO{ cfwf/ dfg]/ cg'dfg ug]{

5.	 cg'dfgsf] k/LIf0f u/]/ cjnf]sg ug]{

6.	 k/LIf0fsf cfwf/df lgisif{df k'Ug]

7.	 lgisif{sf cfwf/df cfk"mn] u/]sf ;Dk"0f{ sfo{ ;d]6]/ k|ltj]bg tof/ ug]{

j}1flgs l;sfO k|lj|mofdf plNnlvt r/0f j|mda4¿kdf cjnDag ug{'k5{ . h:t} 
pbfx/0fsf nflu cG8f g'gkfgLdf 8'A5 ls plqG5 eg]/ kQf nufpgsf nflu 
kf7\ok':tsaf6 8'Ag] / pqg] j:t';Fu ;DalGwt ;"rgf ;ª\sng ug{'k5{ . To;kl5 
tL ;"rgfsf] ljZn]if0f ug{'k5{ . To;sf cfwf/df 8'A5 jf plqG5, cg'dfg ug{'k5{ . 
cg'dfgsf] k/LIf0f ug{ g'gkfgLdf cG8fnfO{ /fv]/ cjnf]sg ug{'k5{ / cGTodf 
cjnf]sgsf cfwf/df cG8f g'gkfgLdf plqG5 eg]/ lgisif{ lgsfNg'k5{ . 
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o:f} ljlwaf6 ;/ cfOHofs Go'6gn] :ofp v;]sf] b]v]/ u'?Tjan kQf nufP . 
h]D;af6n] kfgL pDffNbf lsTnLsf] lasf]{ prfn]sf] b]v]/ l:6d OlGhg agfP . 
j}1flgs cfljisf/df j}1flgs l;sfOsf] k|of]u ePsf] 5 .

j}1flgs l;sfOsf nflu lglZrt l;ksf] cfjZostf k5{ . o:tf l;knfO{ 
j}1flgs k|lj|mofut l;k (Scientific procedural skills) elgG5 . cjnf]sg ug'{ 
(observing), juL{s/0f ug'{ (classifying), dfkg ug'{ (measuring), eljiojf0fL 
ug'{ (predicting), ;~rf/ ug'{ (communicating), lgisif{ lgsfNg' (concluding) 
cflb j}1flgs k|lj|mofut l;k x'g\ .

	 j}1flgs l;sfO k|lj|mof (Scientific learning process)

	 lj|mofsnfk M 1

cfFk, s]/f, ;'Gtnf, :ofp, sfutL, cgf/, cª\u'/, cdnf, sfFj|mf], gl/jn, 
cf]v/, d]jf cflb kmnk"mn ;ª\sng ug'{xf];\ .

oL kmnk"mnnfO{ x]/]/, 5fd]/, ;'F3]/ / rfv]/ cfsf/ /ª, :jfb, s8fkg cflbsf 
cfwf/df ldNbfh'Nbf kmnk"mnnfO{ Pp6} ;d"xdf juL{s/0f ug'{xf];\ M

cfsf/ ldNg]

/ª ldNg]

:jfb ldNg]

s8fkg ldNg]
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tflnsfsf cfwf/df lj|mofsnfksf] lgisif{ lgsfNg'xf];\ M

h:t} M 1. kmnk"mn cldnf], u'lnof]nufot ljleGg :jfbsf x'G5g\ .

2. 
3.
4.

	 j}1flgs l;sfO ljlwsf] cEof; u/f}F M  

	 lj|mofsnfk M 2

-s_	 tkfO{Fsf] 3/df pknAw s]xL j:t' ;ª\sng ug'{xf];\ . h:t} M sDkf;, 
Hofldlt aS;, snd, k]lG;n, Hofs]6df x'g] wft'sf] r]g, 6fFs, kmnfdsf] 
lsnf, PlNdlgodsf] kftf, r'Das cflb

-v_	 hDdf kf/]sf j:t'df s'g s'g r'DasLo x'g\ / s'g s'g xf]Ogg\, cg'dfg u/L 
tflnsfdf eg'{xf];\ .

-u_	 ca r'Dassf] ;xfotfn] s'g s'g r'DasLo j:t' x'g\, 5'6\ofpg'xf];\ . 

-3_	 cgd'fg / k/LIf0fsf] glthfsf lardf t'ngf ug{'xf];\ . 

-ª_	 o;sf cfwf/df lgisif{ lgsfNg'xf];\ M

j|m= ;= j:t'sf] gfd cg'dfgsf] glthf k/LIf0fsf] glthf lgisif{

1 sDkf;

2 Hofldlt aS; 

	 1.2. gfk 

s'g} ;dfg lsGbf To;sf] l7s kl/df0f s;/L kQf nufOG5 < 3/ agfpFbf To;sf] 
nDafO, rf}8fO / prfO s;/L kQf nufOG5 < k;naf6 rfdn lsGbf rflxPsf] 
dfqfsf] rfdn s;/L lsga]r ul/G5 < Psl5g Wofg lbP/ ;f]rf}F .

s'g} ;dfg lsGbf To;sf l7s kl/df0f kQf nufpgsf nflu csf]{ j:t';Fu t'ngf 



4 lj1fg tyf k|ljlw tx #, efu Ps

ul/G5 . To:t} 3/ agfpFbf To;sf] nDafO, rf}8fO / prfO kQf nufpgsf nflu 
xft jf laQf jf ld6/ 6]ksf] k|of]u ul/G5 . rfdn lsGfa]r ubf{ ufpF 3/df dfgf, 
kfyLsf] k|of]u ul/G5 eg] k;ndf t/fh'sf] k|of]u ul/G5 . o;af6 s] b]lvG5 eg] 
;dfg lsga]r ubf{ 1ft ePsf] kl/df0f / 1ft gePsf] kl/df0fsf lardf t'ngf 
ul/G5 . 1ft / c1ft kl/df0fsf] larsf] t'ngf g} gfk xf] . h:t}M kl/df0f 1ft 
ePsf] 9s / kl/df0f 1ft gePsf] rfdnsf] larsf] t'ngf, kl/df0f 1ft ePsf] 
ld6/ 6]k / 1ft gePsf] 3/sf] nDafO larsf] t'ngf g} gfk xf] .

gfKg ;lsg] kl/df0fnfO{ ef}lts kl/df0f (physical quantity) elgG5 . olb s'g} 
klg j:t'sf] dfkg ul/Pg eg] s] x'GYof] < Psl5g sNkgf ug{'xf];\ . o;af6 s] 
1ft x'G5 eg] gfk ePg eg] z/L/df nufPsf n'uf l7Ss ldNg] lsl;dsf agfpg 
;lsFb}g lyof] xf]nf . To:t} ;dfg lsga]r ubf{ s'g} a]nf gfkmf jf s'g} a]nf 3f6f 
x'GYof] . To;}n] gfkn] j:t'sf] l7s kl/df0f kQf nufpgsf nflu ;xof]u k5{ . 

	 1.3. PsfO 

gfKgsf nflu k|of]u ul/g] :t/Ls[t kl/df0fnfO{ PsfO elgG5 . h:t}M nDafOsf] 
PsfO xft jf laQf jf ld6/ jf lsnf]ld6/ xf] . lk08 gfKgsf nflu dfgf, kfyL 
jf lsnf]u|fd k|of]u ul/G5 .
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	 ;f]wvf]h u/f}F M 

	 lj|mofsnfk M 3

cleefjs jf cfˆgf] 3/sf] j/k/ /x]sf Ho]i7 gful/snfO{ ;f]w]/ tnsf] tflnsf 
k"/f ug{'xf];\ M

j|m=;+=
ef}lts 

kl/df0fsf] 
gfd

klxn] dfkgdf 
:yfgLo :t/df 

rngrNtLdf /x]sf] 
PsfO

clxn] To;sf] 
abnfdf 

ahf/df k|of]u 
EfPsf] PsfO

:yfgLo 
PsfOsf] k|of]u 
sd x'Fb} hfg'sf] 

sf/0f

1.

2.

3.

4.

o;af6 gfKgsf nflu :yfgLo:t/df 
k/Dk/fut¿kdf k|of]u ul/g] PsfO / 
cfw'lgs ;+;f/el/ k|of]u x'g] PsfO 
u/]/ PsfO b'O{{ k|sf/sf x'G5g\ . 
:yfgLo:t/df k|of]u x'g] dfgf, kfyL 
cflb PsfO :yfgLo PsfO x'g\ . :yfgLo PsfO k|dfl0fs gx'g] ePsfn]] Ps¿ktf 
xF'b}g . logLx¿sf] dfg 7fpFcg';f/ km/s km/s x'g'k5{ . 
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:yfgLo PsfOdf Ps¿ktf gx'g] ePsfn]] ;g\ !(^) df k|mfG;df ePsf] j}1flgsx¿sf] 
e]nfn] k|dfl0fs PsfOsf] lgwf{/0f u/]sf] lyof] . o:tf PsfOdf ;+;f/e/ Ps¿ktf 
x'G5 . cGt/f{li6«o¿kdf k|of]u x'g] ;+;f/el/ dfGo x'g] PsfO cGt/f{li6«o PsfO 
x'g\ . s]xL ef}lts kl/df0f, ltgLx¿sf cGt/f{li6«o PsfO / ;ª\s]tsf pbfx/0f 
lgDglnlvt 5g\ M 

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

1. nDafO ld6/ (metre) M

2. lk08 lsnf]u|fd (kilogram) Kg

3. ;do ;]s]G8 (second) S

4. Tffkj|md s]lNeg (kelvin) K

5. ljB't\wf/f PlDko/ (ampere) A

6. If]qkmn ju{ld6/ (square metre) m2

7. cfotg 3gld6/ (cubic metre) m3

8. Afn Go'6g (newton) N

9. zlSt h'n (joule) J

10. ;fdYo{ Jff6 (watt) W

11. j]u÷ult ld6/ k|lt;]s]G8 (metre per 
second)

m/s

	 lj|mofsnfk M 4

	 k|of]u u/]/ x]/f}F

Pp6f 6]ansf] nDafO / rf}8fO ljleGg ;fyLsf] laQfn] gfKbf / :s]nn] gfKbf s] 
s] km/s kfOof], 5f]6f] lgisif{ n]Vg'xf];\ .
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	 1.4. gfksf 7'nf tyf ;fgf PsfO 

ef}lts kl/df0f gfKgsf nflu ;fgf / 7'nf PsfO k|of]u ul/G5g\ . h:t}M nDafO 
gfKgsf nflu ;]lG6ld6/, ld6/, lsnf]ld6/ cflb PsfOsf] k|of]u ug{ ;lsG5 . oL 
;a} PsfO nDafO gfKg k|of]u ul/g] eP tfklg logsf] dfqf km/s /x]sf] x'G5 . 
lstfasf] nDafO gfKgsf nflu ;]lG6ld6/, 3/sf] cfFugsf] nDafO gfKgsf nflu 
ld6/ / 3/b]lv ljBfnosf] nDafO gfKgsf nflu lsnf]ld6/sf] k|of]u ug{ ;lsG5 . 
To;}n] Pp6} ef}lts kl/df0fsf] w]/} dfqfnfO{ 7'nf] PsfOdf / yf]/} dfqfnfO{ ;fgf] 
PsfOdf JoSt ug]{ ul/G5 . gfksf ;fwg tyf PsfO 7'nf / ;fgf eP klg ltgnfO{ 
Pscfk;df ¿kfGt/0f ug{ eg] ;lsG5 .

	 nDafOsf] PsfO (Unit of length) 

s'g} b'O{{cf]6f laGb'larsf] b'/LnfO{ nDafO elgG5 . nDafO gfKg] P;\ cfO{ PsfO 
ld6/ xf] . ld6/nfO{ ljleGg ;fgf jf 7'nf PsfOdf ¿kfGt/0f ug{ ;lsG5 . 
ld6/nfO{ ljleGg ;fgf / 7'nf PsfOdf ¿kfGt/0f ug]{ tl/sf lgDglnlvt 5 M 

10 ldlnld6/ (mm) = 1 ;]lG6ld6/ (cm)  
10 cm = 1 8]l;ld6/ (dm) 

100 cm = 1 ld6/ (m)

1000 m = 1 lsnf]ld6/ (km) 

lk08sf] PsfO (Unit of mass)

	 lj|mofsnfk M 5

	 cWoog u/f}F 

s'g} j:t'df /x]sf] kbfy{sf] dfqfnfO{ To; j:t'sf] lk08 elgG5 . Ps aflN6g 
kfgLsf] lk08eGbf Ps lunf; kfgLsf] lk08 sd x'G5 . lk08 gfKg l8lh6n t/fh' 
jf ljleGg cfsf/sf 9s /fv]/ ef}lts t/fh'sf] k|of]u ul/G5 . lk08sf] P;\ cfO{ 
PsfO lsnf]u|fd xf] . lsnf]u|fdnfO{ klg ;fgf / 7'nf PsfOdf lgDg lnlvt k|sf/ 
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¿kfGt/0f ug{ ;lsG5 M  

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

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

100 kg = 1 lSjG6n 

1000 kg = 1 6g

 	

	 dfkg u/f}F M 

	 lj|mofsnfk M 6

cleefjssf] pkl:yltdf ef}lts t/fh' / ljleGg cfsf/sf 9s k|of]u u/]/ 
rfdn, lstfa;lxtsf] emf]nf, 9'ª\uf cflbsf] lk08 dfkg ug{'xf];\ .

	 ;dosf] PsfO (Unit of time) 

 k]G8'nd 38L 	   leQ] 38L	         6]a'n 38L	   gf8L 38L	 l8lh6n 38L

s'g} b'O{{cf]6f 36gflarsf] cjlwnfO{ ;do elgG5 . h:t}M ;"of]{bo / ;"of{:tlarsf] 
cjlw . ;do gfKgsf nflu ljleGg k|sf/sf 38L k|of]u ul/G5 . h:t} M ;fwf/0f 
38L, c6f]d]l6s 38L, l8lh6n 38L, 6]an 38L, leQ] 38L cflb . ;dosf] P;\ 
cfO{ PsfO ;]s]G8 xf] . ldg]6, 306f, lbg, xKtf, dlxgf, jif{, bzs, ztfAbL 
cflb ;a} ;dosf ;]s]G8eGbf 7'nf PsfO x'g\ . 

ef}lts t/fh'
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60 ;]s]G8 	 = 1 ldg]6

60 ldg]6 	 = 1 306f

24 306f 	 = 1 lbg

7 lbg 	 = 1 xKtf 

12 dlxgf 	 = 1 jif{

365 lbg 	 = 1 jif{ -clws jif{df 366 lbg x'G5 ._

	 tfkj|mdsf] PsfO (Unit of tempera ture)

j:t'sf] tftf]kg jf lr;f]kgnfO{ tfkj|md elgG5 . tfkj|mdsf] P;\= cfO{= PsfO 
s]lNeg xf] . b}lgs hLjgdf o;nfO{ l8u|L ;]lN;o; (°c) / l8u|L km/]gxfO6 (°F) 
PsfOdf klg gfKg] ul/G5 .

lSnlgsn ydf]{ld6/	 l8lh6n ydf]{ld6/

k|of]uzfnf ydf]{ld6/

tfkj|md gfKg ydf]{ld6/ k|of]u ul/G5 . ydf]{ld6/ ljleGg k|sf/sf x'G5g\ . 
k|of]uzfnfdf tfkj|md gfKg ;fwf/0f ydf]{ld6/ k|of]u ul/G5 . dflg;sf] z/L/sf] 
tfkj|md gfKg lSnlgsn ydf]{ld6/ / l8lh6nf ydf]{ld6/ k|of]u ul/G5 . ;d'b|L 
;txdf z'4 kfgLsf] klUn/x]sf] a/kmsf] tfkj|md 0°C / plDn/x]sf] kfgLsf] 
tfkj|md 100°C x'G5 . log} tfkj|md;Fu t'ngf u/L cGo j:t'sf] tfkj|md gflkG5 .



10 lj1fg tyf k|ljlw tx #, efu Ps

	 lj|mofsnfk M 7

	 u/]/ x]/f}F M

Pp6f l8lh6nf ydf]{ld6/sf] k|of]u u/]/ 3/df ePsf ;a} ;b:osf] tfkj|md gfk]/ 
tflnsfdf n]Vg'xf];\ .

	 If]qkmnsf] PsfO (Unit of area) 

j:t'n] cf]u6]sf] 7fpFnfO{ jf 9fs]sf] 7fpFnfO{ To;sf] If]qkmn elgG5 . If]qkmnsf] 
P;\ cfO{ PsfO ju{ld6/ (m2) xf] . 

 

xfd|f] jl/kl/ /x]sf 7f]; j:t'dWo] s]xL lglZrt HofldtLo cfsf/sf x'G5g\ . 
ltgnfO{ lgoldt j:t' elgG5 . lstfa, sfkL cfotfsf/ j:t' x'g\ . o:tf lgoldt 
cfsf/sf j:t'n] cf]u6]sf] ;dtn ;txsf] If]qkmn lgsfNg ljleGg ;"q k|of]u 
ug{ ;lsG5 . hUufsf] If]qkmn gfKbf o;nfO{ ;;fgf lqe'hdf ljefhg u/L tL 
lqe'hsf] If]qkmnsf] of]ukmnaf6 lgsfNg] ul/G5 . cfotfsf/ j:t'sf] If]qkmn = 
nDafO (l) × rf}8fO (b) x'G5 . 

pbfx/0f

1.	 Pp6f cfotfsf/ v]tsf] nDafO 30 m / rf}8fO 20m 5 eg] If]qkmn slt 
xf]nf <

	 oxfF, sf]7fsf] nDafO (l) = 30 m  rf}8fO 

	 (b) = 20 m  If]qkmn (A) = ?

 	 ;"qfg';f/, A  = l × b 

 	  		  = 30m × 20 m = 600 m2	

			   ∴ sf]7fsf] If]qkmn 600 m2 /x]5 . 
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	 cfotgsf] PsfO (Unit of volume) 

xfdLnfO{ b}lgs hLjgdf b'w, d6Lt]n, k]6«f]n, l8h]n cflb t/n kbfy{sf] 
cfjZostf k5{ . klxn] klxn] o:tf t/n kbfy{ dfgf kfyLn] gflkGYof] t/ 
cfhef]ln ln6/sf] k|of]u ul/G5 .

 
ljleGg k|sf/sf d]hl/ª l;lnG8/

lglZrt HofldtLo cfsf/ ePsf j:t'sf] tfkj|md gfKgsf nflu ;"qsf] k|of]u 
ul/G5 . To:t} clgoldt cfsf/ ePsf j:t'sf] cfotg dfly lrqdf b]vfPsf 
h:t} ljleGg cfsf/sf d]hl/ª l;lnG8/sf] k|of]u ul/G5 . h:t} cfotfsf/ 
j:t'sf] cfotg kQf nufpgsf nflu cfotg = nDafO (l) × rf}8fO (b) × 
prfO (h) ;"q k|of]u ug{ ;lsG5  . 

	 lj|mofsnfk M 8

	 u/]/ x]/f}F M

cfˆgf] lj1fg tyf k|ljlw ljifosf] kf7\ok':tssf] nDafO, rf}8fO / prfO dfkg 
u/L To;sf] cfotgsf] lx;fa u/]/ lzIfsnfO{ b]vfpg'xf];\ .

1m3 = 1000 l

1 l = 1000 ldlnln6/ (ml)
1 l = 1000 cm3

∴ 1 ml = 1 cm3 cm3 nfO{ Cubic Centimetre sf] 5f]6f] ¿k cc klg n]Vg] u/]sf] 
kfOG5 .
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	 cfk"mnfO{ hfrf}F M

1.	 ;xL pQ/df (á) lrx\g nufpg'xf];\ M

-s_	 ;dosf] ;a}eGbf 7'nf] PsfO s'g xf]  <

	 -c_ ldln;]s]G8	 -cf_ ;]s]G8	 -O_ ldg]6 	 -O{_ 306f

-v_	 lk08sf] P;\= cfO{= PsfO s'g xf] <

	  -c_ kfpG8 	 -cf_ wfgL{ 	 -O_ lsnf]u|fd	 -O{_ 6g

-u_	 SI PsfOcg';f/ ljB't\ wf/fsf] PsfO s] xf] < 

	  -c_ ef]N6		 -cf_ cf]xd 	 -O_ af6 	 -O{_ PlDko/

2.	 hf]8f ldnfpg'xf];\ M

	  	 ef}lts kl/df0f 	 PsfO

	 -s_	 nDafO 	 lsnf]u|fd

	 -v_	 lk08 	 ;]s]G8

	 -u_	 ;do 	 ld6/

	 -3_	 If]qkmn 	 3gld6/

	 -ª_	 cfotg 	 ju{ld6/

     -r_	 an	 PlDko/ 

			   Go'6g

3.	 tnsf k|Zgsf] pQ/ n]Vg'xf];\ M 

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

-v_	 gfksf] dxŒj n]Vg'xf];\ . 

-u_	 P;\ cfO{ PsfO / :yfgLo PsfOsf] lardf Pp6f leGgtf n]Vg'xf];\ .

-3_	 If]qkmn eg]sf] s] xf]  < 

4.	 gfk k|0ffnLsf] ljsf; gePsf] eP s:tf ;d:of kg{ ;Sy] xf]nf < 

5.	 :yfgLo / k|dfl0fs PsfOdf km/s n]Vg'xf];\ .
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6.	 k|dfl0fs PsfOsf] lgdf{0faf6 gfk k|0ffnLdf s] s] ;'wf/ eof], n]Vg'xf];\ .

7.	 lgDgfg';f/ ¿kfGt/0f ug'{xf];\ M

-s_	 3 306fnfO{ s df 		  -v_	 15 kgnfO{ g df

-u_	 10 m nfO{ cm df 		 -3_    4 lnfO{ cubic centimeter df 

8.	 :yfgLo PsfO xF'bf x'Fb} lsg cGt/f{li6«o PsfO k|of]u ul/Psf] xf]nf <

9.	 j}1flgs l;sfOsf r/0fnfO{ ˆnf] rf6{df b]vfpg'xf];\ . pSt rf6{df k|To]s 
r/0fsf d'Vo ljz]iftf;d]t pNn]v ug'{xf];\ . 
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	 2.1  ;"rgf tyf ;~rf/ k|ljlwsf ;fwgsf] kl/ro  

;"rgf / ;~rf/sf nflu k|of]u ul/g] df]afONf, sDKo'6/, ;ˆ6j]o/ k|f]ufd, lk|G6/, 
:Sofg/ cflbnfO{ ;"rgf tyf k|ljlwsf ;fwg elgG5 . ;"rgf tyf ;~rf/ 
k|ljlwsf ;fwgn] sfdnfO{ ;xh agfpF5 . logn] ;+;f/el/sf] 1fgdfly ;a}sf] 
kxF'r :yfkgf k5{g\ . 

df]afOn 

df]afOn kmf]g ;"rgf cfbfgk|bfg ug]{ ;fwgsf 
¿kdf ;'?df tof/ ul/Psf] lyof] . o;df 
aflx/L lsKof8, l:ks/ / 6r{nfO6 h:tf 
;'ljwf dfq o;df /flvPsf] lyof] . lj1fg / 
k|ljlwsf] ljsf;sf ;fy;fy} -df]afOn kmf]gdf 
clxn] Sofd]/f, OG6/g]6nufot y'k|} ;'jwf 
/fv]/ :df6{kmf]gsf] ljsf; eof] . clxn] :df6{ kmf]gsf] k|of]u ;'/Iff, dgf]/~hg, 
Jofkf/ cflbdf ul/g yfn]sf] 5 . xfdL o;af6 s'/fsfgL ug]{, lx;falstfa ug]{, 
kmf]6f] lvRg], lel8of] lvRg], Od]n x]g]{ / k7fpg] u5f}F . km];a's, d];]Gh/, efOa/, 
Odf], x\af6\;ofk rnfP/ ;dfrf/ k9\g / ;'Gg klg o;sf] k|of]u ug{ ;lsG5 . 
olt dfq geP/ cgnfOg ;lkª, df]afOn a}ª\lsª cflbsf] klg Jofks k|of]u 
eO/x]sf] 5 . 

	 lj|mofsnfk M 1

	 vf]hL u/f}F M

tkfO{F{sf] 3/ kl/jf/df -df]afOn kmf]g k|of]u ug]{ ;b:onfO{ ;f]w]/ -df]afOn kmf]gnfO{ 
s'g s'g sfddf k|of]u ul//xg'ePsf] 5 < tnsf] js{l;6df eg{'xf];\ M

;"rgf tyf ;~rf/ k|ljlw
Information and Communication Technology

PsfO

2
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j|m=;= kfl/jf/sf] ;b:o df]afOn kmf]gsf] k|of]u

1 lbbL

2

3

4

	 sDKo'6/ (Computer) 

k|of]ustf{af6 kfPsf] 8f6f / lgb]{zgsf cfwf/df pknAw 
k|f]u|fdsf] dbtn] glthf k|bfg ug]{ :jrflnt ljB'tLo 
;fwgnfO{ sDKo'6/ elgG5 . sDKo'6/df lbOPsf lgb]{zg 
/ 8f6fsf] ljZn]if0f eO{ glthf lgsfNg] sfo{ x'G5 .

sDKo'6/df df]g]6/, l:ks/, dfp;, lsaf]8{, l;lko' h:tf 
efu x'G5g\ . To:t}} sDKo'6/df xf8{j]o/ / ;ˆ6j]o/ u/]/ 
b'O{{ k|sf/sf cjoj x'G5g\ . 5f]P/ dx;'; ug{ ;lsg] 
sDKo'6/sf] efu xf8{j]o/ elgG5 . lsaf]8{, dfp;, 
lk|G6/, dlg6/, l;lko', db/ af]8{ cflb sDKo'6/sf xf8{j]o/ x'g\ .
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	 lj|mofsnfk M 2

	 vf]hL u/f}F M

tkfO{F{sf] 3/ kl/jf/df jf l5d]s -df]afOn kmf]g k|of]u ug]{ ;b:onfO{ ;f]w]/ pxfFn] 
s'g s'g sfddf k|of]u ul//xg'ePsf] 5 < tnsf] js{l;6df eg{'xf];\ M

j|m= ;= kl/jf/ jf l5d]ssf] ;b:o sDKo'6/  kmf]gsf] k|of]u

1 lbbL

2

3

4

	 OG6/g]6, Od]n / a|fph/sf] k|of]u 

OG6/g]6sf] ;'?jft ;g\ !(^) / !(&) sf] lardf cd]l/saf6 ePsf] lyof] . of] 
cGt/f{li6«o ;~hfn xf] . sDKo'6/ tf/ jf tf/ljxLg dfWodaf6 OG6/g]6 ;"rgfsf] 
cfbfg k|bfg ug]{ ;/n ;fwg xf] . OG6/g]6af6 kmfOn Pp6f sDKo'6/af6 csf]{ 
sDKo'6/df ;fg{ ;lsG5 . To:t} ljleGg a|fph/sf] k|of]u u/]/ OG6/g]6af6 ljleGg 
ljifoj:t'sf] vf]hL ug{ ;lsG5 .

;a} sDKo'6/df OG6/g]6 hf]l8Psf] gx'g klg ;S5 . OG6/g]6sf] k|of]u ug{sf 
nflu ;a}eGbf klxn] pSt sDKo'6/df OG6/g]6 hf]l8Psf] 5 jf 5}g eg]/ x]g{'k5{ . 
sDKo'6/df tf//lxt / tf/hl8t OG6/g]6sf] kxF'r ePsf] lgDglnlvt ;ª\s]taf6 
kQf nufpg ;lsG5 M

tf//lxt OG6/g]6sf] kx'Fr ePsf] sDKo'6/ tf/hl8t OG6/g]6sf] kx'Fr ePsf] sDKo'6/  
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tf//lxt OG6/g]6 gePsf] sDKo'6/ tf/hl8t OG6/g]6 gePsf] sDKo'6/

	 a|fph/ (Browser) 

sDKo'6/df OG6/cgnfOg ;fdu|L vf]HfL ug{sf nflu sDKo'6/df OG;6n ug{'kg]{ 
PlKns];gnfO{ a|fph/ elgG5 . ljleGg k|sf/sf a|fph/ k|of]u ul/G5g\ . h:t} M 
Chrome, Mozila firefox, Safari cflb w]/} k|of]u ul/g] a|fph/ x'g\ . 

 

sDKo'6/df k|of]u ePsf ;ˆ6j]o/cg';f/ k|of]u x'g] a|fph/ klg km/s x'g ;S5g\ . 
h:t} M windows, linux, mac, android, ios ;ˆ6j]o/ k|of]u ePsf sDKo'6/df 
k|of]u x'g] a|fph/ km/s km/s x'g ;S5g\ . 

	 Od]n (Email) 

Od]ndf ljB'tLo dfWodaf6 ;"rgfsf] cfbfg k|bfg ul/G5  . Od]n cfbfg k|bfg 
ug{sf nflu sDKo'6/df OG6/g]6 hf]l8Psf] x'g'k5{ . o;df Od]n ;]jfsf] k|of]u 
u/]/ Od]n 7]ufgf ePsf JolStsf] lardf ;"rgf cfbfg k|bfg ug{ ;lsG5 . Od]n 
;]jf k|bfg ug{ ljleGg sDkgLn] ;]jf u/L /x]sf] kfOG5 . gmail, hotmail, yahoo, 
outlook cflb ;]jfdfkm{t\ ljleGg sDkgLn] Od]n ;]jf k|bfg ub}{ cfPsf 5g\ .
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gmail, hotmail, yahoomail, outlook cflb dWo] s'g} klg Od]n ;]jfdf gofF 
vftf vf]n]/ xfdL Od]n ;]jfsf] k|of]u ug{ ;S5f}F . Od]n cfbfgk|bfg ug{sf nflu 
xfd|f] b]zdf w]/} Od]n ;]jf k|of]u x'Fb} cfPsf 5g\ . Od]n dfq geP/ xfdLn] k|of]u 
ug]{ android smartphone df /x]sf ljleGg ;]jf k|of]u ug{sf nflu klg Od]n 
vftf rflxG5 . 

	 lj|mofsnfk M 3

	 Od]n vftf vf]nf}F M

youtube df lel8of] x]/]/ jf 3/df cleefjssf] ;fxfotfn] tkfO{FF cfˆgf] nflu 
gmail, hotmail (msn), yahoomail jf cGo s'g} Pp6f j]a;fO6df uP/ gofF 
Od]n vftf l;h{gf (create email account) ug'{xf];\ . gofF vftf l;h{gf ubf{ 
cfˆgf] ljj/0f ;xL /fVg'xf];\ . vftf vf]ln;s]kl5 sIffdf ePsf ;a} ;fyL / 
lzIfssf] email id cfbfg k|bfg ug'{xf];\ . ;fy} s]xL ;Gb]z n]v]/ k7fpg'xf];\ . 

	 j8{ k|f];];/sf] k|of]u (Use of word processor) 

j8{ k|f];];/ (Word processor- WP) cJojl:yt zAbnfO{ Jojl:yt agfP/ 
k|:t't ug]{ Pp6f ;ˆ6j]o/ xf] . o;df zAbnfO{ ;hfo/ nfOg, Kof/fu|fkm, k]h 
cflb ;]l6ª ul/G5 .
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	 lj|mofsnfk M 4 

	 j8{ k|f];];/sf] k|of]u u/f}F M 

lzIfssf] ;fxfotfn] ljBfnodf ePsf] microsoft word vf]n]/ To;af6 j8{ 
kmfONf agfO{ To;sf] s'g} gfd /fv]/ sDKo'6/sf] 8]:s6k (desktop) df ;]e (save) 
ug{'xf];\ . pSt kmfONfdf cfˆgf] ljBfnosf] af/]df Ps k]h 6fOk u/]/ kmG6 ;fOh 
ldnfpg], af]N8 ug]{, O6flns agfpg], cut, copy, paste ug]{ cEof; ug{'xf];\ . 
cfk"mn] u/]sf] sfd lzIfsnfO{ b]vfpg'xf];\ . 

	 lk|h]G6];g ;km\6j]/sf] ;fdfGo k|of]u  

ljleGg k|sf/sf lk|h]G6];g ;km\6j]/x¿sf] k|of]u eO/x]sf] kfOG5 . o;dWo] 
microsoft powerpoint klg Pp6f lk|h]G6];g ;km\6j]/ xf] . o;af6 s'g} ljifoj:t'df 
cfsif{s k|:t'tLs/0f tof/ ug{ ;lsG5 M

 

	 kfj/kf]OG6 k|:t'lt tof/ ug]{ tl/sf (Creating Powerpoint and 
presentation) 

dfOj|mf];ˆ6 kfj/kf]OG6 dlN6ldl8of k|:t'tLs/0fsf nflu k|of]u x'g]  ;ˆ6j]o/ xf] . 
k|:t'lt tof/ kfg'{k"j{ ljifoj:t', ;DalGwt lrq, cl8of], lel8of] cflb cfk\mgf] 
sDKo'6/df e08f/g ug'{xf];\ .

1.	 sDKo'6/ ;~rfng u/L dfOj|mf];ˆ6 kfj/kf]OG6 (picrosoft Powerpoint) 
vf]Ng'xf];\ . o;sf nflu :6f6{ a6g lyr]/ kfj/kf]OG6 (powerpoint) 6fOk 
u/]/ klg vf]Ng ;lsG5 . 



20 lj1fg tyf k|ljlw tx #, efu Ps

2.	 ANofª\s lk|h]G6];g (blank presentation) 5fGbf presentation1 sf] gfdn] 
Pp6f powerpoint kmfOn v'N5 . pSt kmfOnnfO{ cfk\mgf] gfd lbP/ ;]e 
(save) ug'{xf];\ . 

3.	 dfOj|mf];ˆ6 (microsoft) kfj/kf]OG6sf] l/agdf xf]d (home) 6\ofadf lSns 
ubf{ n]cfp6 (layout) cfOsg b]Vg'x'g] 5 . pSt cfOsgdf lSns ubf{ 
km/s km/s :nfO8sf n]cfp6 5fGg ;lsG5 . pbfx/0fsf nflu zLif{s n]Vg 
ldNg] 6fO6n :nfO8 (title Slide) 5fGg'xf];\ . :nfO8sf] zLif{s aS; (title 
box) df lSns u/L cfk\mgf] ljifoj:t'sf] zLif{s 6fOk ug'{xf];\ . zLif{sd'lg 
6]S; aS; (text box) df cfk"mn] rfx]sf ljifoj:t' 6fOk ug'{xf];\ .
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4.	 ca :nfO8nfO{ dg k/]sf] lyd (theme) lbg'xf];\ . o;sf nflu dfOj|mf];ˆ6 
kfj/kf]OG6sf] l/agdf ePsf] l8hfOg (design) 6\ofadf lSns ug'{xf];\ . 
ljleGg lsl;dsf lyd ToxfF b]Vg'x'g] 5 . s'g} Pp6f lyddf lSns ug'{xf];\ . 

5.	 cfk\mgf] lk|h]G6];gdf yk :nfO8 (new slide), lrq (picture), cl8of] 
(audio) / lel8of] (video) /fVg kfj/kf]OG6sf] l/agdf ePsf] OG;6{ 
(insert) 6\ofadf lSns ug'{xf];\ . o;sf nflu sDKo'6/sf] s'g 7fpFdf 
cfk\mgf] lrq, cl8of], lel8of] kmfOn /flvPsf] 5, ToxfFaf6 Nofpg'kg]{ jf 
a|fph (browse) ug'{kg]{ x'G5 .

	

6.	 dfp;n] lSns u/L Ps :nfO8kl5 csf]{ :nfO8 cfpFbf s;/L cfpg] 
egL 5fGg ;lsG5 . o;sf nflu kfj/kf]OG6sf] l/agdf ePsf] 6«flGh;g 
(transition) 6\ofadf lSns ug'{xf];\ . pbfx/0fsf nflu olb bf];|f] :nfO8sf] 
6«flGh;g k'; (push) 5fGg'eof] eg] klxnf]kl5 bf];|f] :nfO8 cfpFbf tnaf6 
dfly ws]n] h:tf] u/L l:j|mgdf k|bz{g x'G5 . o;/L 6«flGh;g k|of]u u/L 
k|:t'ltnfO{ cfsif{s agfpg ;lsG5 .

7.	 cfk\mgf] lk|h]G6];g k|bz{g ug'{k"j{ kmfOn ;]e ug'{xf];\ / kfj/kf]OG6sf] l/agdf 
ePsf] :nfO8 ;f] (slide show) 6\ofadf lSns ug'{xf];\ . To;kl5 b]lvg] 
k|md lalulgª (from beginning) cfOsgdf lSns ug'{xf];\ . Pp6f :nfO8 
k|bz{g eO;s]kl5 dfp;n] lSns ug'{xf];\ . o;} u/L j|mdzM gofF :nfO8 
k|bz{g ub}{ hfg'xf];\ . 

	

	 olb sDKo'6/ jf k|f]h]S6/sf] km'n l:j|mgdf lk|h]G6];g k|bz{g ug{ rfxg'x'G5 
eg] sDKo'6/df lbOPsf] F5 a6g lyRg'xf];\ . :nfO8 k|bz{g ;lsPkl5 
lsaf]8{af6 O:s]k a6g (esc) lyRg'xf];\ . o;f] ubf{ k'gM kms]{/ klxn]sf] 
l:j|mgdf k'Ug'x'g] 5 .
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	 lj|mofsnfk M 5

j8{ k|f];];/sf] k|of]u eGg] ljifoj:t'df cfwfl/t Ps kfj/kf]OG6 lk|h]G6];g 
(powerpoint presentation) agfpg'xf];\ . lzIfssf] ;xof]udf sIffdf k|bz{g 
ug'{xf];\ . 

	 l:k|8l;6sf] k|of]u (Use of Spread sheet) 

l:k|8l;6 y'k|} /f] (row) / sfn]d (column) af6 ag]sf] Pp6f sDKo'6/ kmfOn 
xf] . o;sf] k|of]u u/L w]/} hfgsf/L jf tYofª\s ;lhn};Fu ldnfP/ j|mda4 ug{ 
;lsG5 . To:t} ul0ftLo ¿kdf hf]8, 36fp, u'0fg, k|ltzt cflb klg ;lhn} 
ug{ ;lsG5 . l:k|8l;6nfO{ js{l;6 jf l;6 (worksheet or sheet) klg elgG5 . 
worksheet Pp6f k]h xf] eg] w]/} k]hsf] ;d"xnfO{ js{a's (workbook) elgG5 . 
l:k|8l;6 lx;fa ug{ tyf hfgsf/L Joj:yfkg ug{ ljleGg If]qdf k|of]u ul/G5 . 
a}ª\lsª If]qdf vftf ljj/0f /fVg, lzIff If]qdf ljBfyL{sf] glthf kmfOn agfpg, 
c:ktfndf la/fdLsf] ljj/0f /fVg, ;~rf/ If]qdf 6]lnkmf]g k|of]ustf{sf] ljj/0f 
/fVg o;sf] k|of]u ul/G5 . pSt k|of]hgsf nflu cfhef]ln ljleGg k|sf/sf 
l:k|8l;6 k|f]u|fd pknAw 5g\ . 

google sheet, apple office suite, microsoft excel cflb o:tf k|f]u|fd x'g\ . 

	 lj|mofsnfk : 6

sDKo'6/df dfOj|mf];ˆ6 PS;]n 
(microsoft Excel) vf]nL kmfOn l;h{gf 
ug'{xf];\ . pSt PS;]n l:k|8l;6sf 
ljleGg ljz]iftf cjnf]sg ug'{xf];\ . 
o;df /f] (row), sf]nd (column), 
;]n (cell) cflb lrGg'xf];\ .

dfOj|mf];ˆ6 PS;]n vf]n]kl5 lrqdf 
b]vfOPh:t} book-1 microsoft excel 
gfdsf] Ps l:k|8l;6 b]Vg'x'g] 5 . 
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o;nfO{ cfk"mn] s'g} gfd lbP/ ;]e (save) ug{ ;lsG5 . o;df t];f]{ ¿kdf /x]sf 
sf]7fx¿sf] ;d"x /f] xf] . l:k|8l;6df /f]x¿sf] ;ª\s]t 1, 2, 3, 4,…… j|mdzM 
x'g] u/L lbOPsf] x'G5 . lrqdf /f] '8' b]vfOPsf] 5 . 7f8f] ¿kdf /x]sf sf]7fsf] 
;d"x sf]nd xf] . l:k|8l;6df sf]ndx¿sf] ;ª\s]t  A, B, C, D,…… j|mdzM x'g] 
u/L lbOPsf] x'G5 .

 

l:k|8l;6df 8f6f eg]{ tl/sf (Filling data in spread sheet)

1.	 dfp;n] Psk6s lSns u/L 8f6f eg'{kg]{ sf]7f (cell) rog ug'{xf];\ . lrqdf 
8f6f eg{ rfx]sf] sf]7f 'B3' xf] . 

2.	 ca lsaf]8{ (keyboard)af6 6fOk u/L zAb tyf ;ª\Vof eg{'xf];\ . 8f6f 
eg{ 5fg]sf] sf]7fdf b'O{{ k6s dfp;n] lSns (double click) u/]/ klg eg{ 
;lsG5 . 

3.	 Pp6f sf]7fdf 8f6f el/;s]kl5 csf]{ sf]nddf ;g{ lsaf]8{af6 6\ofa a6g  
- _ lyRg'xf];\ / pxL sf]ndsf] tNnf] sf]7fdf ;g{ lsaf]8{af6 OG6/ a6g 
- _  lyRg'xf];\ .

4.	 :k]|8l;6df cfjZostfcg';f/ bfofFafofF / tndflysf sf]7f rog ug{ 
lsaf]8{af6 lbzf b]vfpg] af0f lrx\g -  arrow_ sf] k|of]u ug{'xf];\ . 
cyjf o;sf nflu tkfO{F{‘+ dfp;n] cfjZos sf]7fdf lSns klg ug{ ;Sg'x'g] 
5 .

6.	 w]/} h;f] cj:yfdf xfdLn] l:k|8l;6sf cell df e/]sf zAb Pp6f sf]7fdf 
gc6fpg] / Enter a6g lyRbf 6fOk u/]sf] s]xL efu 5]psf] cell n] 9flsg] 
x'G5 . h:t} M tn lrqdf cell A2 df 6fOk u/]sf] s'/f cell B3 n] 9fs]sf] 
5 . o:tf] cj:yfdf sf]nd A / B sf] lardf dfp;sf] kf]OG6/ (pointer) 
n}hfFbf cfk}Fm b'O{{lt/ af0f lrx\g b]lvG5 . o:tf] cj:yfdf dfp;n] b'O{{ k6s 
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lSns (double click) ubf{ k'/} sf]ndsf] rf}8fO text cg';f/ 36a9 x'G5 . 
o;} u/L rf}8fO klg 36a9 ug{ ;lsG5 .

	 	
 

	 8f6f c6f]lkmn (Data autofill) 

sltko cj:yfdf l:k|8l;6sf] Pp6f sf]nd jf /f]df eg'{kg]{ 8f6f lg/Gt/ bf]xf]l/G5 . 
o:tf] cj:yfdf 8f6f k'gM 6fOk gu/L Pp6f sf]7fdf 6fOk u/]/ cGodf cfk}Fm 
eg{ ;lsG5 . pbfx/0fsf ¿kdf tn lrqdf YES nfO{ Pp6f sf]7fdf e/]/ cGo 
sf]7fdf cfk}Fm el/Psf] 5 . o;sf nflu ;'?sf] 8f6f e/]sf] sf]7fsf] bfofFk6\l6 
tNnf] s'gfdf Pp6f ;fgf] ju{ b]Vg'x'g] 5 . pSt ju{dfly dfp; kf]OG6/ n}hfFbf 
wg lrx\g (+) b]lvG5 . pSt lrx\g cfPkl5 dfp;sf] lSns;Fu} /f]df bfofFlt/ 
jf sf]nddf tnlt/ 8«Øfu (drag) ug'{xf];\ . hxfF;Dd 8f6f eg'{kg]{ xf], ToxfFlg/ 
dfp; 5f]8\g'xf];\ .

 

slxn]sfxLF Pp6f /f] jf sf]nddf ;ª\Vof ebf{ j|mdfg';f/ a9\bf] j|mddf eg'{k5{ . 
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pbfx/0fsf nflu dfly lrqdf sfn]d A df 1 / 2 nfO{ e/]/ cGo sf]7fdf 
lsaf]8{af6 6fOk gu/L j|md}n] 10 ;Dd ;ª\Vof el/Psf] 5 . o;sf nflu klg dfly 
u/]h:t} ;'?sf] sf]7fdf 1 eg]{, To;kl5 pSt sf]7fsf] bfofFkl6\6 tNnf] s'gfdf 
ePsf] ;fgf] ju{dfly dfp; kf]OG6/ n}hfFbf wg lrx\g (+) b]lvG5 . pSt lrx\g 
cfPkl5 lsaf]8{af6 sG6«f]n a6g (ctrl) lyRbf csf]{ ;fgf] wg lrx\g b]lvG5 . 
ca dfp;sf] lSns;Fu} sfn]ddf tnlt/ 8«ofu (drag) ug'{xf];\ . hxfF;Dd 8f6f 
eg'{kg]{ xf], ToxfFlg/ dfp; 5f]8\g'xf];\ .

	 l:k|8l;6df 8f6fnfO{ j|md ldnfP/ /fVg] tl/sf (Sorting Data in 
a Spreadsheet) 

:k]|8l;6df sfd ubf{ sltko cj:yfdf 8f6fnfO{ ;xh cWoogsf nflu j|md 
ldnfP/ /fVg'kg]{ x'G5 . sf]nddf el/Psf 8f6fnfO{ j0ff{g'j|mdcg';f/ / cª\s 
ePdf a9\bf] jf 36\bf] j|mddf ldnfP/ /fVg ;lsG5 . o;sf nflu–

1.	 ;a}eGbf klxn] sf]nd jf sf]nddf j|md ldnfpg'kg]{ 8f6f 5fGg'xf];\ . j8{df 
sfn]d 5fg]h:t} l:k|8l;6df klg sfn]dsf 6'Kkfdf dfp; kf]OG6/ nu]/ 
l;ª\uf] sfn]d 5fGg ;lsG5 cyjf 5fGg'kg]{ efusf] ;'?af6 clGtd;Dd 
dfp; 8«Øfu u/]/ 8f6f 5fGg ;lsG5 .

	

2.	 PS;]n l/agsf] d]g' (menu) af/df 8f6f (data) 6\ofa b]lvG5 . o;df 
lSns ubf{ tn lrqdf b]vfOPh:t} ;6{ cK;g (sort option) df A to Z / 
Z to A b]lvG5 . A to Z cfOsg (icon) df lSns ubf{ 8f6f a9\bf] j|mddf 
j|mda4 x'G5 / Z to A cfOsg (icon) df lSns ubf{ 36\bf] j|mddf j|mda4 
x'G5 .



26 lj1fg tyf k|ljlw tx #, efu Ps

	 lj|mofsnfk M 7

lzIfssf] ;xfotfn] tkfO{F{‘sf] cfˆgf] sIffdf ePsf ;a} ljBfyL{sf] gfd / pgLx¿n] 
lj1fg tyf k|ljlw ljifodf k|fKt u/]sf] cª\s tn b]vfOPh:t} l:k|8l;6df 
eg'{xf];\ . ca ljBfyL{sf] gfdnfO{ j0ff{g'j|mddf ldnfpg'xf];\ . k]ml/ k|fKt cª\ssf 
cfwf/df ;fgf]af6 7'nfsf] j|mddf ldnfpg'xf];\ . l:k|8l;6df s'g} klg tYofª\s 
jf 8f6fnfO{ eg]{, el/;s]sf 8f6fnfO{ j0ff{g'j|md (alphabetical), 36\bf] jf a9\bf] 
j|mddf /fVg] hf]8\g], 36fpg], u'0fg ug]{, efu ug]{, rf6{ jf 6]an OToflb ;lhn} 
tof/ ug{ ;lsG5 .

	 lj|mofsnfk M 8 

1.	 l:k|8 l;6df ljleGg k|sf/sf t/sf/Lsf] gfd ltgLx¿sf] dfqf / b/ lbOPsf] 
5 .

2.	 ;a} t/sf/Lsf] dfqfnfO{ hf]8\gsf nflu klxnf] t/sf/Lsf] /x]sf] cell (B2) 
df lSns u/]/ o;nfO{ drag (select and move) ub}{ clGtdsf] t/sf/Lsf] 
dfqf 0.5 ;Dd tfGg'xf];\ . o;f] ubf{ B2 bl]v B7 ;Dd ;a} cell select 
x'G5 . 

3.	 l:k|8 l;6sf] bfofFk6\l6 /x]sf] autosum ∑ df lSns ug'{xf];\ . ;a}sf] hf]8 
To;eGbf tnsf] cell  B8 df cfpg] 5 .

	

4.	 olb 6]andf /x]sf] cfn'sf] d"No 140 / Rofpsf] d"No 125 nfO{ dfq hf]8\g'  
5 eg] To; cell df =D2+D7 6fOk u/]/ enter key lyRg'xf];\ . To;kl5 
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logLx¿sf] hf]8  D8 cell df cfpg] 5 . 

5.	 o;/L g}  ± lrx\gsf] — jf cGo lrx\g /fv]/ ul0ftLo lj|mof ug{ ;lsG5 .

	 lj|mofsnfk M 9

lzIfssf] ;xof]udf tkfO{Fn] Ps xKtfel/df lsg]sf ;fdfgsf] dflys} h:tf] 
tflnsf lgdf{0f u/L hDdf vr{ lgsfNg'xf];\ .

	 2.3. sDKo'6/ efO/; / ;'/Iffsf pkfo 

	 sDKo'6/ efO/; (Virus computer) 

sDKo'6/df nfUg] efO/; Ps k|sf/sf] ;ˆ6j]o/ xf] . sDKo'6/ efO/;n] sDKo'6/df 
af/Daf/ sfd ug{ cj/f]w cfO/xG5 jf sDKo'6/ cfkm}F v'Ng] jf aGb x'g] u5{ . 
sDKo'6/df ePsf kmfOn lau|]/ gv'Ng], kmf]N8/ aGg], l8ln6 ug{ gldNg], k]g8«fOe 
d]df]/Lsf8{ cflb ldl8ofdf kmf]N8/ aGg], csf]{ s'g} sfd ul//x]sf] ;dodf grflxg] 
;"rgf af/Daf/ b]vfO/xg] h:tf ;d:of sDKo'6/df efO/;n] ubf{ x'G5g\ . efO/;n] 
sDKo'6/df ePsf kmfOn / k|f]u|fdnfO{ laufg'{sf ;fy} unt lgb]{zg lbP/ sfddf 
afwf k'¥ofpF5 .

sDKo'6/df efO/; ;g]{ tl/sf 

OG6/g]6  

sDKo'6/df efO/; OG6/g]6sf] dfWodaf6 sDKo'6/df k|j]z u5{ . s'g} j]a;fO6 
vf]Nbf To;sf] kmfOndf efO/; 5 eg] Tof] l;Wf} xf]:6 sDKo'6/df lelqg ;S5 . 
To:t} sDKo'6/df k|of]u ug]{ l8efO; k]g8«fOe, d]df]/L sf8{, l;8L, ˆnf]lkl8:s, 
xf8{l8:s cflb sDKo'6/df efO/; lelqg ;Sg] cGo dfWod x'g\ . efO/; /x]sf] 
s'g} klg sDKo'6/df k|of]u u/]sf] xf8{ l8:s, k]g8«fOe, d]df]/L sf8{ cflbdf ePsf 
kmfOn csf]{ sDKo'6/df ;fbf{ efO/; klg ;lhn} ;5{ . 

o;} u/L sltko efO/; sDKo'6/df ljleGg k|f]u|fd install ubf{ autorun 
sdfG8dfkm{t :jtM sDKo'6/df install x'g k'U5g\ eg] s]xL sDKo'6/ k|of]ustf{n] 
ghfgL cfkm}FF sDKo'6/df install x'g k'U5g\ .
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sDKo'6/nfO{ efO/; nfUgaf6 arfpg] pkfo 

sDKo'6/nfO{ efO/;af6 hf]ufpg] pkfo lgDglnlvt 5g\ M

1.	 cgfjZos j]a;fO6 rnfpg' x'Fb}g . 

2.	 s'g} glrg]sf] 7]ufgfaf6 cfPsf Od]n (spam mails) jf d]ndf ;+nUg 
kmfOn lglZrt (confirm) gu/L vf]Ng' x'Fb}g . 

3.	 sDKo'6/df ePsf] kmfo/jfn k|f]6]S;g (firewall protection) nfO{ ;w}F ON 
/fVg'k5{ .

4.	 c¿n] ;lhn} cg'dfg ug{ ;Sg] kf;j8{ /fVg' x'Fb}g . 

5.	 ljleGg j]a;fO6df l;Q}df kfOg] ;ˆ6j]o/ k|f]u|fd ;s];Dd download / 
install ug{'xF'b}g .

6.	 sDKo'6/df e/ kbf]{ antivurus software /fVg'k5{ .

7.	 ;do ;dodf antivirus software nfO{ update ug{'k5{ . 

sDKo'6/df ePsf] efO/;nfO{ lgbfg ug]{ tl/sf 

;fjwfgL ckgfpFbf ckgfpFb} klg slxn]sfxLF sDKo'6/df efO/; l5g{ ;S5 . 
sDKo'6/df ePsf] efO/;nfO{ kQf nufO{  lgbfg ug]{ tl/sf lgDglnlvt 5g\ M 

1.	 sDKo6/df s'g} pko'St antivirus software nfO{ install ug'{k5{ . 

2.	 ToxfF /x]sf] database update df uP/ k|f]u|fdnfO{ ck8]6 ug'{k5{ .  

3.	 ck8]6 eO;s]kl5 o;df /x]sf] scan option df uO{ sDKo'6/nfO{ full scan 
jf quick scan ug'{k5{ . 

4.	 scan eO;s]kl5 sDKo'6/df s'g} efO/; ePdf jf cGo s'g} sf/0fn] 
;d:of pTkGg ePdf To;sf] hfgsf/L notification df b]lvG5 .

5.	 notification list sf] bfofFk6\l6 b]lvg] select action df /x]sf options af6 
5fg]/ delete ug'{k5{ . 

6.	 Scan ubf{ ;]l6ª gldn]sf sf/0f sDKo'6/df ;d:of ePdf ;]l6ªnfO{ 
lgb]{zgdf lbPcg';f/ ldnfpg'k5{ .
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	 2.4 sDKo'6/ tyf OG6/g]6 k|of]u;DaGwL cfrf/ ;+lxtf 

	 sDKo'6/ / OG6/g]6sf] k|of]u;DaGwL lgod

sDKo'6/ / OG6/g]6sf] ;xL k|of]u ug{ ;lsPg eg] o;n] JolStsf] hLjgdf 
gsf/fTds c;/ kfg{ ;S5 . To:f}n] o;sf] k|of]udf s]xL lgod cjnDag 
ug{'k5{ . oL lgod lgDglnlvt 5g\ M

1.	 cfˆgf] gfdy/, hGdldlt, pd]/, df]afOn gDa/ cflb glrg]sf] JolStnfO{ 
lbg'x'Fb}g . 

2.	 s'g} klg JolStsf] JolStut hfgsf/L pgLx¿sf] cg'dltlagf s;}nfO{ 
klg lbg'x'Fb}g . cg'dlt lnP/ s;}nfO{ o:tf] hfgsf/L lbg} k/]df lbPsf] 
hfgsf/Lsf] b'?kof]u x'Fb}g eGg] lglZrt u/]/ dfq lbg'k5{ . 

3.	 kf;j8{ (password) c¿nfO{ lbg'x'Fb}g .

4.	 ;a}n] k|of]u ug{ ;Sg] ljBfno jf sfof{nosf] sDKo'6/df kf;j8{nfO{ auto 
save ug'{x'Fb}g .  

5.	 s;}sf] jf ;fd"lxs kmf]6f] ;DalGwt ;a} JolStsf] cg'dltlagf s;}nfO{ klg 
k7fpg' x'Fb}g .

6.	 ;fdflhs ;~hfndf cGo JolStsf] gfdaf6 gofF vftf (new account) 
agfpg' x'Fb}g . 

7.	 cfˆgf vftf (accounts) rf]/L jf x\ofs ePdf, glrg]sf] JolStn] wDSofpg] 
jf ;d:ofdf kfg]{ u/]df ;f] s'/fsf] hfgsf/L g]kfn k|x/Lsf] ;fOa/ Ao'/f]df 
jf cflwsfl/s lgsfodf l/kf]6{ ug'{k5{ . 

8.	 ckl/lrt JolStn] ;fdflhs ;~hfndf glhlsg vf]Hg], e]63f6 u/f}F eGg], 
cgfjZos ;Gb]z k7fpg] u/]df cleefjs jf lzIfsnfO{ t'?Gt hfgsf/L 
u/fpg'k5{ . 

9.	 Od]n k7fpg] JolStsf] klxrfg gu/L vf]Ng'x'Fb}g . olb ckl/lrt JolStn] 
k7fPsf] ePdf ;xL k|of]hgsf nflu k7fPsf] xf] eg] olsg u/]/ dfq 
vf]Ng'k5{ . 
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10.	 hyfefjL cfPsf spam mail nfO{ vf]Ng'x'Fb}g / o:tf Od]n c¿nfO{ klg 
k7fpg' x'Fb}g .

11.	 slxn]sfxLF x\ofs/n] k'/:sf/ k/]sf], s'g} cj;/ jf nfe k|fKt ePsf] h:tf 
hfgsf/L Od]n jf ;fdflhs ;~hfndf k7fP/ JolStut hfgsf/L rf]g{ 
;S5g\ . To;}n] o:tf Od]nx¿sf] k|nf]egdf gk/L ;hu x'g'k5{ . 

12.	 st} 3'd3fd ub}{ jf 3/aflx/ /x]sf] hfgsf/L yfxf kfpg] lsl;dsf kmf]6f 
c;DalGwt JolStn] ;d]t b]Vg] u/L ;fdflhs ;~hfndf cknf]8 ug'{x'Fb}g . 

	 cfk"mnfO{ hfrf}F M

1.	 tnsf k|Zgsf] pko'St ljsNkdf l7s lrx\g -á_ nufpg'xf];\ M

-s_	 sDKo'6/n] sfd ug]{ l;4fGtcg';f/ s'g j|md ;xL 5 <

	 -c_	 Ogk'6, cfp6k'6 / k|f];]l;ª 	-cf_	Ogk'6, k|f];]l;ª / cfp6k'6 

	 -O_	 cfp6k'6, Ogk'6 / k|f];]l;ª 	-O{_	 cfp6k'6, k|f];]l;ª / Ogk'6 

-v_	 dfOj|mf];ˆ6 PS;]ndf B5 eg]/ s]nfO{ lrlgG5 <

	 -c_	 /f] / sf]nd 	

	 -cf_	sf]nd / /f] 

	 -O_	 bf];|f] sf]nd / kfFrf}F /f]sf] ;]nnfO{

	 -O{_	 kfFrf}F sf]nd / bf];|f] /f]sf] ;]nnfO{ 

-u_	 l:k|8 l;6nfO{ s]n] hgfpF5 <

	 -c_ js{a's 	 -cf_ js{l;6	    -O_ js{8]6	   -O{_ js{lk6

-3_	 Od]ndf 7]ufgf /fVg] 7fpFdf n]lvPsf] CC n] s] hgfpF5 <  

	 -c_ correct copy 	 -cf_ combine copy 

	 -O_  carbon copy  	 -O{_  copy to copy
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-ª_	 tn lbOPsf dWo] Od]nsf] a]kmfObf s'g xf] < 

	 -c_	 t'?Gt} cfbfgk|bfg ug{ ;lsg]

	 -cf_	t'ngfTds ¿kdf sd vlr{nf] 

	 -O_	 OG6/g]6 h8fg rflxg] 

	 -O{_	 lr7Lkq / >Job[Zo ;fdu|L cfbfgk|bfg ug{ ;lsg]

-r_	 l:k|8 l;6df drag ug'{ eg]sf] s] xf] < 

	 -c_	 select   	 -cf_	select and copy

	 -O_	 select and move  	 -O{_	 select and paste

-5_	 www.moecdc.gov.np j]a;fO6df /x]sf] gov n] s] hgfpF5 < 

	 -c_	 z}lIfs ;fO6	 -cf_	;/sf/L ;fO6 

	 -O_	 u}/;/sf/L ;fO6	 -O{_	 ;"rgf;DaGwL ;fO6

2.	 tnsf k|Zgsf] pQ/ n]Vg'xf];\ M 

-s_	 :df6{kmf]g / sDKo'6/ k|of]u ubf{ ckgfpg'kg]{ ;fjwfgLaf/] rrf{ 
ug'{xf];\ . 

-v_	 sDKo'6/sf] dxŒj pNn]v ug'{xf];\ . 

-u_	 sDKo'6/n] s;/L sfo{ u5{, j0f{g ug'{xf];\ .

-ª_	 sDKo'6/df OGk'6 l8efO;, k|f];]l;ª l8efO;, cfp6k'6 l8efO; / 
:6f]/]h l8efO;nfO{ pbfx/0f;lxt k|:6 kfg'{xf];\ . 

-r_	 OG6/g]6 eg]sf] s] xf] < OG6/g]6n] ubf{ ;Dej ePsf dxŒjk"0f{ sfo{sf] 
;"rL tof/ ug'{xf];\ . 

-5_	 Od]nsf b'O{{ b'O{{cf]6f kmfObf / a]kmfObf n]Vg'xf];\ . 

-h_	 l:k|8 l;6af6 ug{ ;lsg] sfdsf] ;"rL lgdf{0f ug{'xf];\ .
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hLj / ltgsf] agf]6
Living Beings and Their Structure

PsfO

3
xfd|f] j/k/ ljleGg k|sf/sf hgfj/ tyf jg:klt kfOG5g\ . ltgLx¿sf] cfsf/, 
k|sf/, cfxf/, jf;:yfgsf cfwf/df juL{s/0f u/L cWoog ul/G5 . o;/L 
juL{s/0f ubf{ ldNbf]h'Nbf] u'0f ePsf ;hLjnfO{ Pp6} ;d"xdf /flvG5 . Pp6} 
ju{df kg]{ ;hLjsf] ljz]iftf ldNbfh'Nbf x'G5g\ . juL{s/0faf6 ;+;f/df /x]sf 
c;ª\Vo ;hLjnfO{ cWoog ug{ ;xh x'G5 .

	 3.1	 vfgfsf] cfwf/df hgfj/sf] juL{s/0f  
(Classification of animals on the basis of food)

;a} vfn] hLjsf] hLjgofkgsf nflu zlStsf] vfFrf] k5{ . hLjsf nflu zlSt 
cfh{g ug{ vfgfsf] cfjZostf k5{ . hLjsf nflu cfjZos kg]{ zlSt vfgf 
krfP/ k|fKt u5{g\ . o;/L k|fKt u/]sf] zlStsf] cfwf/df hGd b]lv d[To';Dd 
hLjg k|lj|mof rln/fv]sf] x'G5 .

	 lj|mofsnfk M 1

	 tnsf] tflnsfdf lbOPsf] hgfj/n] s] s] vfG5g\, n]Vg'xf];\ M

j|m=;+= hgfj/sf] gfd vfg] vfgfsf] lsl;d

1 ufO{, afv|f, v/fof]

2 Eofu'tf, 5]kf/f]

3 ls/fkm6\ofª\u|f

4 s's'/, la/fnf]

5 Aff3, efn' 

6 ;k{, df5f
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dflysf] tflnsfnufot cGo hgfj/n] km/s km/s lsl;dsf vfgf vfG5g\ . 
To:t} sltko hgfj/n] Pp6} vfnsf vfgf klg vfFbf /x]5g\ . ufO{, afv|f, 
v/fof]n] 3fF;kft, cGg vfG5g\ . af3, efn', :ofnnufotsf sltko hgfj/sf] 
cfxf/f c¿ hLjsf] df;' x'G5 . la/fnfn] d';f df/]/ df;'  tyf cGgsf kl/sf/ 
klg vfG5g\ . o;/L hgfj/sf] cfxf/fsf] cfwf/df pgLx¿sf] zf/Ll/s agf]6 
klg km/skm/s x'G5 . Vffgfsf] ;|f]t / vfgf vfg] tl/sfsf] cfwf/df ;Dk"0f{ 
hgfj/nfO{ d'Vo tLg efudf juL{s/0f ul/Psf] 5 .

	 -s_	zfsfxf/L (Herbivores)

cGgkft, af]6la?jf, 3fF;kft, kmnk"mn vfP/ afFRg] hgfj/nfO{ zfsfxf/L 
elgG5 .  ufO{, e}F;L, v/fof], d[u, u}F8f, xfQL cflb zfsfxf/L hgfj/ x'g\ . To:t} 
;fgf k|s[ltsf ljleGgvfn] ls/fkm6\ofª\u|f klg zfsfxf/L ju{df k5{g\ . zfsfxf/L 
hgfj/sf] d'vdf rkfpgsf nflu cg's"n x'g] bfFt x'G5g\ . zfsfxf/Lsf] kfrg 
k|0ffnLsf nflu nfdf] vfnsf] kfrg gnLsf] ljsf; ePsf] x'G5 .

	 -v_	df+;fxf/L (Carnivores)
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cfˆgf] cfxf/fsf] ¿kdf c? hgfj/sf] df;' vfP/ hLjg lgjf{x ug]{ hgfj/nfO{ 
df+;fxf/L elgG5 . Aff3, lrt'jf, :ofn, uf]xL cflb df+;fxf/L hgfj/ x'g\ . c¿ 
hgfj/sf] l;sf/ ug{sf nflu logsf] v'6\6fdf ltvf gª\u|f x'G5g\ . To:t} l;sf/ 
v]Ng df;' rkfpgsf nflu d'vdf ltvf / alnof bfFt klg x'G5g\ . df;' krfpg 
;xh x'g] u/L logsf] kfrggnL zfsfxf/Lsf] eGbf 5f]6f] x'G5 . lu4, lrn cflb 
df+;fxf/L r/fsf] l;sf/ v]Ngsf nflu ltvf gª\u|f / r'Rrf] x'G5 . o;n] df;' 
n'5]/ vfg ;lhnf] x'G5 .

	 -u_	;j{xf/L (Ominivores)

s's'/ la/fnf] dflg;

efn' sfu

cfjZostf / pknAwtfsf] cfwf/df hgfj/ / jg:klt vfP/ afFRg] hgfj/nfO{ 
;j{xf/L elgG5 . logsf] d'vdf cGg tyf df;' b'j} vfn] cfxf/fnfO{ rkfpg 
cg's"n x'g] pkof]uL bfFt x'G5g\ . efn', dflg;, s's'/, sfu cflb ;j{xf/L 
hgfj/sf] pbfx/0f x'g\ .



35lj1fg tyf k|ljlw tx #, efu Ps

	 2.3	 9f8 ePsf / gePsf hgfj/sf] juL{s/0f (Classification of 
Vertebrates and Non Vertebrates Animals)

	 9f8 ePsf hgfj/ (Vertebrates)

dflg;

df5f]

e}+;L

uf]xL

k/]jf

Eofu'tf] ;k{

dflysf] lrq x]/]/ tnsf k|Zgsf] hafkm n]Vg'xf];\ M

-s_	 dflysf ;a} hgfj/sf] 9f8 x'G5 xf]nf <

-v_	 9f8 sxfF x'G5 xf]nf <

-u_	 9f8sf] sfd s] xf]nf <

z/L/sf] k5fl8 s8fvfnsf] t/ hf]gL{ rNg] xf8 ldn]/ 9f8 ag]sf] x'G5 . oxL 
9f8nfO{ d]?b08 klg elgG5 . d]?b08 ePsf] hgfj/sf cª\u c¿ hgfj/sf] 
cª\ueGbf ljsl;t x'G5g\ . dflg;, afFb/, lrDkfGhL, ufO{, e}F;L, r/f, df5f, 
uf]xL, ;k{ cflb d]?b08 ePsf hgfj/sf pbfx/0f x'g\ . d]?b08n] z/L/sf] ef/ 
yfDg / lglZrt cfsf/df /xg ;xhtf k|bfg u5{ . oL hgfj/dWo] sf]xL hldgdf 
/ sf]xL kfgLdf dfq} a:g] x'G5g\ . t/ s'g} s'g} rflxF hldg / kfgL b'j} 7fpFdf a:g 
;S5g\ . 9f8 ePsf hgfj/nfO{ klg z/L/sf] tfkj|md jftfj/0fsf] tfkj||mdcg';f/ 
abNg ;Sg] / g;Sg] u/L b'O{{ ju{df afFl8Psf] 5 .
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df5f]

xfQL 3f]8f

Xj]n

s'v'/f

rd]/f]

5]kf/f]Eofu'tf];k{

	 -s_ ljifdtfkL hgfj/ (Cold blooded animal)

dflysf hgfj/ hf8f] ofddf k|foM lsg b]lvFb}gg\ xf]nf < ;fyLx¿ / cu|hx¿;Fu 
5nkmn u/]/ lgisif{df k'Ug'xf];\ .

Jfftfj/0fsf] tfkj|mdcg';f/ z/L/sf] tfkj|md abln/xg] hgfj/nfO{ ljifdtfkL 
hgfj/ tyf lr;f] /ut ePsf hgfj/ (hold blooded animal) elgG5 . uf]xL, 
df5f, Eofu'tf], 5]kf/f], ;k{, dfp;'nL cflb lr;f] /ut ePsf hgfj/ x'g\ . o:tf 
lr;f] /ut ePsf hgfj/ hf8f] ofddf lr;f]af6 hf]lug zLt lgGb|f (hybernation) 
df hfG5g\ . hf8f] ofde/ tftf]sf nflu hldgd'lg jf cGo Gofgf] 7fpFdf uP/ 
lglij|mo eP/ /xG5g\

	 -v_ ;dtfkL hgfj/ (Warm blooded animal)

	 lj|mofsnfk M 2
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z/L/sf] tfkj|md jftfj/0fsf] tfkj|mdcg';f/ gablnO{ l:y/ /xg] hgfj/nfO{ 
;dtfkL cyf{t\ tftf] /ut ePsf hgfj/ (warm blooded animal) elgG5 . 
dflg;, ufO{, afv|f, x\j]n, s'v'/f, rd]/f] cflb o; ju{df k5{g\ . :j:y cj:yfdf 
oL hgfj/sf] tfkj|md hlxn] klg l:y/ /xG5 . h:t} :j:y dflg;sf] z/L/sf] 
tfkj|md hlxn] klg #& l8u|L ;]lN;o; jf (*=^ l8u|L km/]GxfO6 /xg'k5{ .

9f8 ePsf hgfj/nfO{ ltgLx¿sf] ldNbf] z/L/sf] agfj6 / u'0fx¿sf] cfwf/df 
lgDgfg';f/ kfFr ju{ (class) df ljefhg ul/Psf] 5 .

1.	 df5f (Pisces) : ljleGg k|sf/sf df5f

2.	 peor/ (amphibian) : Eofu'tf], ;fnfdfG8/ cflb

3.	 ;/L;[k (reptillia) : 5]kf/f], uf]xL, ;k{, s5'jf cflb

4.	 kIfL (aves) : s'v/f, k/]jf, 8fFkm] -ljleGg r/f_

5.	 :tgwf/L (mammalia) : dflg;, rd]/f], x\j]n, afFb/ cflb 

	 1. df5f (Pisces) 

	 lj|mofsnfk M 3

df5f :6f/ lkm; ;d'b|L 3f]8f

;a} k|sf/sf df5f o; ju{df k5{g\ . logLx¿sf] z/L/ 8'ª\uf cfsf/sf] x'G5 . 
o:tf] cfsf/ ePsfn] logLx¿nfO{ kfgLdf kf}l8g ;lhnf] x'G5 . o; ju{df kg]{ 
hgfj/sf] nIf0f lgDgfg';f/ x'G5g\ M

-s_	 logLx¿ kfgLdf a:5g\ .

-v_	 logLx¿sf] z/L/ r]K6f], nfDrf] / sTnfn] 9fs]sf] x'G5 .

-u_	 logLx¿ kv]6f (fins) sf] ;xfotfn] kfgLdf kf}l8G5g\ .

-3_	 logLx¿sf] 6fpsfsf] b'j}lt/ Zjf; km]g]{ km'Nsf (gills) x'G5g\ .
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-ª_ logLx¿sf] d''6'df b'O{{cf]6f sf]7f dfq} x'G5g\ .

-r_ logLx¿df afx\o uef{wfg x'G5 / kfgLdf km'n kf5{g\ .

pbfx/0f M c;nf /f]x', ;d'b|L 3f]8f cflb 

	 2. ;/L;[k (Reptilia)

o; ;d"xdf kg]{ hgfj/ k|foM u/L 3|;]/ lxF8\5g\ . logLx¿dWo] dfp;'nL, 5]kf/f], 
;k{ cflb w]/} h;f] hldgdf a:5g\ . uf]xL, s5'jf cflb kfgLdf a:5g\ . o; 
;d"xdf kg]{ hgfj/sf] nIf0f lgDgfg';f/ 5g\ .

uf]xL

s'v'/f

s5'jf

eFu]/f

5]kf/f]

sfu

;k{

k/]jf

-s_	 logLx¿sf] 5fnf ;'Svf, v;|f] / s8f vfnsf] sTnfn] ag]sf] x'G5 .

-v_	 o; ju{df kg]{ k|foh;f] hLjsf] d'6'df tLgcf]6f sf]7f x'G5g\ .

-u_	 logLx¿n] kmf]S;faf6 Zjf; km]5{g\ .

-3_	 logLx¿ l3;|]/ lxF8\5g\ .

-ª_	 logLx¿n] hldgdf km'n kf5{g\ .

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

	 3. kIfL (Aves) 

;a} k|sf/sf r/f o; ju{df k5{g\ . o; ju{df kg]{ hgfj/sf nIf0f lgDgfg';f/ 
5g\ M
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-s_	 z/L/ e'Tnf / KjfFvn] 9flsPsf] x'G5 .

-v_	 logLx¿df Pshf]8L kv]6f, Ps hf]8L v'6\6f / Pp6f r'Rrf] x'G5 .

-u_	 d'6'df rf/cf]6f sf]7f x'G5g\ .

-3_	 kmf]S;fn] Zjf; km]5{g\ .

-ª_	 xf8x¿ xn'sf / vf]j|mf] x'G5g\ .

-r_	 logLx¿sf] leqL uef{wfg x'G5 / km'n kf5{g\ .

-5_	 logLx¿sf cufl8sf v'6\6f kv]6fdf ¿kfGt/0f ePsf x'G5g\ .

pbfx/0f M 8fFkm], do'/, xfF;, s'v'/f, 9's'/, ;'uf cflb 

	 4. :tgwf/L (Mammalia)

:tgwf/L ju{df kg]{ hgfj/ ;a}eGbf ljsl;t x'g\ . cfsf/df klg ;a}eGbf 7'nf 
x'G5g\ . h:t}M xfQL, x\j]n cflb . logLx¿ w]/} h;f] hldgdf / s]xL kfgL / 
xfjfdf klg p8\5g\ . h:t} M x\j]n, 8lNkmg kfgL / rd]/f] xfjfdf p8\5 . o; ju{df 
kg]{ hgfj/sf nIf0f lgDgfg';f/ x'G5g\ M

rd]/f] l;+xx\j]nxfQL

-s_	 logLx¿sf] z/L/ k|foh;f] ;fgf jf 7'nf /f}Fn] 9fs]sf] x'G5 .

-v_	 logLx¿n] cfGtl/s uef{wfg u5{g\ / aRrf hGdfpF5g\ .

-u_	 logLx¿n] aRrfnfO{ b'w r';fP/ x'sf{pF5g\ .

-3_	 kmf]S;faf6 Zjf; km]5{g\ .

-ª_	 d'6'df rf/cf]6f sf]7f x'G5g\ .

-r_	 k|foM h;f]df Pshf]8L afx\o sfg x'G5g\ .

pbfx/0f M dflg;, af3, efn', 8lNkmg ufO{, e}F;L cflb 
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	 lj|mofsnfk M 4

tkfO{F{n] b]v]sf hgfj/sf] z/L/ s]n] 9fs]sf] 5 < rf/ rf/cf]6fsf] gfd;lxt 
tnsf] tflnsfdf n]Vg'xf];\ M

j|m=;+= sTnfn] 9fs]sf] KjfFvn] 9fs]sf] /f}Fn] 9fs]sf]

1 s5'jf eFu]/f :ofn

2

3

4

5

		

	 kl/of]hgf sfo{ 

tkfO{F{+sf] 3/j/k/sf jghª\un, gbL, kf]v/L, vf]nfgfnfsf] ;'/lIft e|d0f u/L 
kfOPsf 9f8 ePsf hgfj/sf] gfd ;ª\sng ug'{xf];\ . tL ;ª\slnt gfdnfO{ 
dfly kf7df cWoog u/]cg';f/sf] nIf0fsf cfwf/df tnsf] tflnsfdf hgfj/sf] 
gfd n]Vg'xf];\ M 

j|m=;+= df5f peor/ ;/L;[k kIfL :tgwf/L

1

2

3

4

5
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	 d]?b08 gePsf hgfj/ (Invertebrates)

	 lj|mofsnfk M 5

dflysf] lrqdf ePsf hgfj/sf] gfd / cfk\mgf] cg'ejsf] cfwf/df tnsf] 
tflnsfdf n]Vg'xf];\ M

9f8 ePsf hgfj/ 9f8 gePsf hgfj/

xfd|f] j/k/ w]/} k|sf/sf hgfj/ b]V5f}F . ltgLx¿nfO{ 9f8 ePsf / 9f8 gePsf 
hgfj/df juL{s/0f ul/Psf] 5 . 9f8 ePsf hgfj/df ufO{, e}F;L, d';f, r/f cflb 
k5{g\ eg] 9f8 gePsfdf uF8\of}nf, k'tnL, lrKn] ls/f cflb k5{g\ . sltko 9f8 
gePsf hgfj/ Pssf]zLo x'G5g\ . ltgLx¿nfO{ x]g{sf nflu ;"Idbz{s oGqsf] 
k|of]u ug'{kg]{ x'G5 . Pp6f sf]ifn] dfq ag]sf]nfO{ Pssf]ifLo (unicellular) / w]/} 
sf]ifn] ag]sf]nfO{ ax'sf]ifLo (multicellular) hLj elgG5 .

d]?b08 gePsf hgfj/ klg km/s km/s lsl;dsf x'G5g\ . logLx¿sf ljz]iftfdf 
b]lvg] ;dfgtf / c;dfgtfsf cfwf/df gf}cf]6f ;d"x (Phylum) df lgDgfg';f/ 
juL{s/0f ul/Psf] 5 M 

s's'/

uF8\of}nf

do"/

h'sf

;k{

df}/L

uf]xL

k'tnL



42 lj1fg tyf k|ljlw tx #, efu Ps

	 1. Pssf]ifLo hgfj/ (Unicellular animals)

cldaf o'lUngf kf/fd]l;od

	 lj|mofsnfk M 6

lzIfssf] ;xof]udf ;"Idbz{s oGqsf] dbtn] cldafsf] cjnf]sg u/]/ lrq 
agfpg'xf];\ .

Pssf]ifLo hgfj/sf nIf0f o;k|sf/ 5g\ M

-s_	 Pssf]ifLo hLjsf] z/L/ Pp6f dfq sf]ifn] ag]sf] x'G5 .

-v_	 logLx¿ k|foM kfgLdf kfOG5g\ .

-u_	 logLx¿dWo] s]xL k/hLjL x'G5g\ .

-3_	 logLx¿ gSsnL v'6\6f, km\nfh]n jf l;lnof h:tf cª\usf ;xof]un] 
lxF88'n u5{g\ .

-ª_	 logLx¿sf] ;Gtfgf]Tkfbg cd}y'lgs k|hgg ljlwaf6 x'G5 .

-r_	 Pp6} sf]ifaf6 kfrg k|lj|mof k"/f x'G5 .

Pssf]ifLo hgfj/sf] ;d"xnfO{ k|f]6f]hf]cf (protozoa) ju{df /flvPsf] 5 .

o; ;d"xsf pbfx/0f cldaf, kf/fd]l;od, o'lUngf, KnfHdf]l8od cflb x'g\ .

	 2. l5b|o'St z/L/ ePsf hgfj/ (Porous animals)

	 lj|mofsnfk M 7

lzIfssf] ;xof]udf :kf]Gh jf tnsf dWo] pknAw :k]l;d]gsf] cjnf]sg ug'{xf];\ 
/ lrq agfO{ nIf0f n]Vg'xf];\ M
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:kf]lGhof :kf]lGhnf;fOsf]g:kf]Gh

l5b|o'St z/L/ ePsf hgfj/sf] nIf0f o;k|sf/ 5g\ M

-s_	 logLx¿sf] z/L/el/ l5b| x'G5g\ h;nfO{ cf]l:6of elgG5 . z/L/sf] dflyNnf] 
efudf Pp6f Kjfn x'G5 h;nfO{ cf]:s'nd (osculum) elgG5 .

-v_	 logLx¿sf] z/L/ b'O{{ txsf] sf]if (diploblastic) af6 ag]sf] x'G5 .

-u_	 logLx¿ kfgLdf s'g} j:t';Fu 6fFl;P/ a;]sf x'G5g\ .

-3_	 logLx¿sf] ;Gtfgf]Tkfbg l/h]g]/];g ljlw h;df z/L/sf] efu 6'lj|mP/ gofF 
;Gtfgsf] ljsf; x'G5 .

-ª_	 z/L/df ePsf] l5b|af6 vfB kbfy{leq hfG5 / cgfjZos kbfy{ 
cf]:s'ndaf6 aflx/ cfpF5 .

o:tf nIf0f ePsf l5b|o'St hgfj/Psf] ;d"xnfO{ kf]l/km]/f (porifera) ju{df 
/flvPsf] 5 .

:kf]lGhnf, ;fOsf]g, :kf]Gh cflb o; ju{sf pbfx/0f x'g\ .

	 3. vf]j|mf] z/L/ ePsf hgfj/ (Hollow bodied animals)

xfO8«f d'uf
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	 lj|mofsnfk M 8

xfO8«f / d'ufsf] pknAw eP;Dd :k]l;d]gsf] cjnf]sg ug'{ xf] . To:t} o'6\o'adf 
uP/ xfO8«f / d'ufsf] af/]df lel8of] x]/]/ ltgLx¿df kfOg] nIf0fsf] af/]df skLdf 
a'Fbfut ¿kdf n]Vg'xf];\ .

vf]j|mf] z/L/ ePsf hgfj/sf nIf0f o;k|sf/ 5g\ M

-s_	 logLx¿sf] z/L/ vf]j|mf] gnL h:tf] x'G5 .

-v_	 d'vdf dl;gf wfuf h:tf 6]G6fsn x'G5g\ .

-u_	 6]G6fsnsf] ;xof]un] vfgf d'vleq n}hfg] / lxF8\g dbt u5{ .

-3_	 vfgf lng] / lgisf;g b'j} d'vaf6 x'G5 .

-ª_	 z/L/ 6'[j|mfP/ jf 6';f knfP/ k|hgg x'G5 .

vf]j|mf] z/L/ ePsf hgfj/sf ;d"xnfO{ l;n]G6/]6f (coelenterata) elgG5 .

pbfx/0f M xfO8f, d'uf, h]lnlkm; cflb 

	 4. r]K6f] z/L/ ePsf hgfj/ (Flat bodied animals)

	 lj|mofsnfk M 9

6]kjd{sf] :k]l;d]g jf df;' k;ndf pknAw ePsf v;Lsf] sn]hf]df ePsf] gfDn] 
h'sfsf] cjnf]sg u/]/ lrq agfO{ nIf0fsf] ;"rL tof/ kfg'{xf];\ .

lne/ˆNo's 6]kjd{
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r]K6f z/L/ ePsf hgfj/sf nIf0f o;k|sf/ 5g\ M

-s_	 z/L/ r]K6f] km/flsnf] l/ag h:tf] x'G5 .

-v_	 d'vsf ¿kdf r';s x'G5 h;af6 cGo hgfj/df 6fFl;P/ /ut r';]/ 
vfG5g\ .

-u_	 logLx¿ k/hLjL x'G5g\ .

-3_	 logLx¿df efn] / kf]yL b'j} k|hgg cª\u x'G5g\ . 

-ª_	 logLx¿df kfrg gnLsf] ljsf; ePsf] x'G5 t/ dnåf/ x'Fb}g .

r]K6f hLjsf] ;d"xnfO{ Kn]l6x]lNdGy]; (platyhelminthes) elgG5 . 

o; ;d"xsf hgfj/sf pbfx/0fdf lne/km\n's, 6]kjd{  cflb k5{g\ .

	 5. v08 v08 gk/]sf 8f]nfsf/ hgfj/ (Unsegmented cylindrical)

lj|mofsnfk k]6df kg]{ h'sfsf] pknAw ePdf :k]l;d]g cjnf]sg ug'{xf];\ .  
o'6\o'adf pknAw lel8of] x]/]/ lrq agfpg'xf];\ . 

h'sf x'sjd{
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uF8\of}nf h'sf

o; ju{df kg]{ hgfj/sf nIf0f o;k|sf/ 5g\ M

-s_	 z/L/ 8f]nfsf/ t/ v08 v08 k/]sf] x'Fb}gg\ .

-v_	 k|foM h;f] logLx¿ kfgLdf a:5g\ .

-u_	 z/L/nfO{ So'l6snn] 9fs]sf] x'G5 .

-3_	 logLx¿ Ps lnª\u] x'g lsgls efn] / kf]yL a]Unf a]Un} x'G5g\ .

-ª_	 d'v / dnåf/;lxt k"0f{ kfrg k|0ffnLsf] ljsf; ePsf] x'G5 .

o; ;d"xsf hgfj/nfO{ g]df6x]lNdGy]; (nemathelminthes) elgG5 .

o; ;d"xsf] pbfx/0fdf k]6df kg]{ h'sf (ascaris) x'sjd{ (hookworm) x'g\ .

	 6.	 v08 v08 k/]sf 8f]nfsf/ hgfj/ (Segmented cylindrical 
animals)

Pp6f uF8\of}nf NofP/ lrq agfO{ nIf0fsf] a'Fbfut ;"rL agfpg'xf];\ M 

o; ;d"xsf nIf0f lgDgfg';f/ 5g\ M

-s_	 z/L/ 8f]nfsf/ / v08 v08 k/]sf] x'G5 .

-v_	 z/L/df d'nfod / /l;nf] 5fnf x'G5 / o;}af6 Zjf; km]5{g\ .

-u_	 k|foM kfgL / cf]l;nf] df6fdf a:5g\ .

-3_	 logLx¿df efn] / kf]yL cª\u Pp6}df x'G5 cyf{t\ logLx¿ peolnª\uL 
x'g\ .

-ª_	 uF8\of}nfn] dl;gf sTnf / (setae) / h'sfn] r';ssf] dbtdf lxF88'n 
u5{g\ .
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o; ;d"xsf hLjnfO{ Plgln8f (annelida)  elgG5 . 

pbfx/0f M uF8\of}nf, h'sf cflb 

	 7.	 v08 v08 v'6\6f ePsf] hgfj/ (Animals with jointed 
legs)

Pp6f ;fª\nf jf km6\ofª\u|fsf] zf/Ll/s agf]6sf] cjnf]sg ub}{ nIf0fsf] ;"rL 
tof/ ug'{xf];\ .

v08 v08 v'6\6f ePsf nIf0f o;k|sf/ 5g\ M

-s_	 v'6\6fx¿ v08 v08 hf]l8P/ ag]sf x'G5g\ . ;fwf/0ftof tLg hf]8f of Tof] 
eGbf a9L v'6\6f / kv]6f x'G5g\ .

-v_	 z/L/sf] aflx/L tx s8f cfj/0fn] ag]sf] x'G5 .

-u_	 k|foM h;f] logLx¿df ;+o'St cfFvf x'G5g\ h;n] ubf{ 6fpsf] g3'dfOsg 
rf/}lt/sf j:t' :ki6;Fu b]Vg ;S5g\ .

-3_	 efn] / kf]yL km/s km/s x'G5g\ .

o:tf v08 v08 ePsf hgfj/sf] ;d"xnfO{ cyf]{kf]8f (arthropoda) elgG5 . 
o; ;d"xsf pbfx/0fdf ;fª\nf . lemFuf, df}/L, nfdv'6\6]nfO{ lng ;lsG5 .

	 8.	 g/d z/L/ ePsf hgfj/ (Soft bodied animals)

	 lj|mofsnfk M 9

Pp6f lrKn] jf zª\v]ls/fsf] cjnf]sg ug'{xf];\  . pknAw x'g g;s]df o'6o'adf 
klg zª\v]ls/f, l;kL, cS6f]k;sf af/]df x]g{ ;Sg'x'G5 . o;/L x]b}{ ltgLx¿sf 
nIf0fsf] ;"rL tof/ ug'{xf];\ .

lemFu]df5f ;f+u\nfnfdv'6\6]k'tnL



48 lj1fg tyf k|ljlw tx #, efu Ps

g/d z/L/ ePsf hgfj/sf nIf0f o;k|sf/ 5g\ M

-s_	 g/d / d'nfod df+;k]zLn] ag]sf] z/L/ / v'6\6f x'G5 . 

-v_	 logLx¿ kfgL / hldg b'j} 7fFpdf a:5g\ .

-u_	 logLx¿sf 6fpsfdf 6]G6fsn x'G5g\ .

-3_	 efn] / kf]yL 5'6\6f 5'6\6} x'G5g\ .

-ª_	 logLx¿sf] z/L/ s8f cfj/0fn] 9flsPsf] x'G5, h;nfO{ ;]n (shell) 
elgG5 . o; ;d"xnfO{ df]n:sf (mollusca) elgG5 . o;sf pbfx/0f 
zª\v]ls/f, l;kL, cS6f]k; cflb x'g\ .

	 9.	 sfF8fo'St 5fnf ePsf hgfj/ (Spiny animals)

	 lj|mofsnfk M 10

pknAw eP;Dd Pp6f tf/fdf5fsf] :k]l;d]g x]g'{xf];\ jf o'6]o'adf klg x]/]/ lrq 
agfpb} nIf0fsf] ;"rL tof/ ug'{xf];\ .

zª\v]ls/f l;kL zª\v]ls/f

:6f/lkm; l;clr{g
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sfF8fo'St 5fnf ePsf hgfj/sf] nIf0f lgDgfg';f/ 5g\ M

-s_	 logLx¿ ;d'b|df kfOG5g\ .

-v_	 aflx/L z/L/ sfF8f;lxtsf] cfj/0fn] 9fs]sf] x'G5 .

-u_	 logLx¿sf] 6fpsf] x'Fb}g .

-3_	 lognfO{ kf]l8gsf nflu 6\o'a lkm6 (tube feet) x'G5 .

-ª_	 l/h]g]/];g cyf{t\ z/L/ 6'lj|mP/ gofF k"0f{ z/L/sf] ¿kdf ljsl;t x'g] 
Ifdtfsf] cfwf/df ;Gtfg j[l4 x'G5 .

sfF8fo'St cfj/0f ePsf hgfj/sf ;d"xnfO{ Plsgf]8df{6f (echinodermata) 
elgG5 . o; ;d"xsf pbfx/0fsf] ¿kdf :6f/lkm;, l;clr{g cflb k5{g\ .

	 3.3  la?jfsf ljleGg efu (Different parts of plant)

	 lj|mofsnfk M 1

3/ j/k/ kfOg] s]xL km/s km/s la?jfsf] cjnf]sg ug'{xf];\ . tf]/L, wfg, n;'g, 
la?jf pv]n]/ ltgsf] ljleGg efusf] cWoog ug'{xf];\ / tnsf k|Zgsf pQ/ 
vf]Hg'xf];\ .

-s_	 la?jfdf s] s] efu kfpg'eof] <

-v_	 ;a} la?jfsf] h/f, kft, sf08, /ª s:tf] s:tf] kfpg'eof] <

-u_	 la?jfsf h/f, sf08, kftn] s] s] sfd u5{g\ xf]nf <

-3_	 tkfO{F{n] NofPsf ;a} la?jfdf k"mn km'n]/ kmn nfU5g\ xf]nf <

la?jf ljleGg efu ldn]/ ag]sf] x'G5 . ;fdfGotof la?jfsf] h/f hldgleq / 
sf08 hldgdfly /xG5g\ . hldgleq /x]sf] h/fsf] efunfO{ h/f k|0ffnL (root 
system) elgG5 . h/f k|0ffnL klg la?jfsf] k|sf/ cyf{t\ PsbnLo / b'O{{bnLo 
df km/s km/s cfsf/ / k|sf/ x'G5g\ . la?jfsf] sf08 k|0ffnLcGtu{t kft, 
xfFuf, k"mn / kmn x'G5g\ . logLx¿leq klg ljleGg efu /x]sf x'G5g\ . la?jf 
d'VotM k"mn km'Ng] / gkm'Ng] x'G5g\ . la?jfdf ePsf km/s km/s efux¿sf] sfd 
klg km/s km/s x'G5 .
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	 lj|mofsnfk M 2

cfˆgf] jl/kl/af6 Pp6f k"mn km'n]sf] tf]/L 
/fof] jf d'nf pknAwtfsf] cfwf/df pv]n]/ 
Nofpg'xf];\ / skLdf lrq agfpg'xf];\ . To; 
lrqdf h/f, sf08, xfFuf, dfkft, sf]lknf, 
k"mn / kmn sxfF sxfF 5g\, n]Vg'xf];\ . 

	 1.	 h/f / o;sf sfo{ (Root and its functions) 

lap cª\s'/0f x'g] avtdf g} h/f hldglt/ a9\5g\ . sf08;Fu hf]l8P/ lapaf6 
klxnf pTklQ ePsf] h/fnfO{ d'Vo h/f (primary roots) elgG5 eg] To;af6 
klg lgl:sPsf] h/fnfO{ låtLo h/f (secondary roots) / To;af6 klg lgl:sPsf] 
h/fnfO{ (tertiary roots) elgG5 . h/fdf /x]sf /f}Fh:tf dl;gf h/fnfO{ (root 
haiars) elgG5 . h/fsf] 6'Kkfdf x'g] ?6Sofk (root cap) n] h/fnfO{ efFlrgaf6 
arfpF5 . h/fx¿sf] d'Vo sfd df6faf6 la?jfnfO{ rflxg] vlgh nj0f / kfgL 
;f];]/ sf08lt/ k7fpg] / la?jfnfO{ 78\ofP/ /fVg' xf] .

	 lj|mofsnfk M 3

tf]/Lsf] h/f Kofhsf] h/f

Kofh / tf]/Lsf] h/f pvn]/ NofP/ lrq agfP/ tnsf k|Zgsf pQ/ skLdf 
n]Vg'xf];\ M

-s_	 oL b'O{{ h/fdf s] s] km/s kfpg'eof] <

-v_	 oL b'j}df s] ;dfgtf 5g\ <

-u_	 oL b'O{{ dWo] s'g h/f df6f]leq w]/} ulx/fOdf hfG5 .
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	 lj|mofsnfk M 4

tf]/Lsf] af]6sf] h/f agfP/ h/fsf ljleGg efusf] gfd n]Vg'xf];\ M

	 h/fsf lsl;d (Types of roots)

la?jfsf] k|sf/cg';f/ klg h/fsf lsl;d km/skm/s x'G5g\ . PsbnLo la?jfdf 
em'Kk k/]sf (fibrous root) x'G5g\ . logLx¿ k|fozM Pp6} cfsf/ / k|sf/sf 
x'G5g\ .  ux'F, ds}, wfg Kofhsf h/fx¿ b'O{{bnLo la?jfdf Pp6f d'Vo h/f x'G5 . 
o;nfO{ d"n h/f (tap root) elgG5 / To;af6 cGo ;xfos h/f lg:s]sf x'G5g\ . 
tf]/L, cDaf, rgf, l;dL, ;'Gtnf cflb o:tf la?jf x'g\ . s]xL h/f cGo k|sf/sf 
klg x'G5g\ . k/hLjL h/f, l:6N6 h/f, k|k h/f, :6f]/]h h/f cflb . 

	 lj|mofsnfk M 5

cfk"m :jod\ tyf ;fyLefO;Fu ;f]wvf]h u/]/ tnsf k|Zgsf pQ/ skLdf  
n]Vg'xf];\ M

-s_	 la?jfdf h/fsf] s] s] sfd x'G5 <

-v_	 lapcg';f/ h/f slt lsl;dsf x'G5g\ < pbfx/0f;lxt n]Vg'xf];\ .

-u_	 tkfO{F{+n] hldg aflx/ klg h/f ePsf la/jf b]Vg' ePsf] 5 < s] s] x'g gfd 
n]Vg'xf];\ .

lrqdf b]vfOPcg';f/sf h/fx¿sf] sfd klg ljz]if vfnsf] x'G5 . k/hLjL h/f, 
l:6N6 h/f, k|k h/f, :6f]/]h h/fnfO{ ¿kfGtl/t h/f (modified root) elgG5 . 
o:tf h/fsf lgDgfg';f/ sfd u/]sf x'G5g\ M

-c_	 hldgaf6 kfgLnufot vlgh tŒjx¿ ;f];]/ sf08sf ;a} efudf k'¥ofpF5 .
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-cf_	ds}sf] l:6N6 h/fn] af]6nfO{ hldgdf c8\ofpg] sfd u5{ .

-O_	 j/ / lkknsf k|k h/fn] ?vsf 7'N7'nf xfFufnfO{ nlRsg glbO{ c8\ofP/ 
/fVg] sfd u5{ .

-O{_	 d'nf, ufh/, ;v/v08sf h/fn] vfB kbfy{ ;~ro u/]/ /fV5g\ .

-p_	 k/hLjL h/fx¿ c? la?jfdf 6fFl;P/ /xG5g\ / ltgLx¿sf] sf08af6 vfB 
kbfy{ ;f];]/ cfˆgf] cl:tTj /fv]sf x'G5g\ .

-pm_	 s]xL la?jfsf h/faf6 gofF la?jfsf] pTklQ x'G5 . h:t}M ;v/v08 cflb

	 sf08 / o;sf sfd (Stem and its functions)

la?jfsf] hldg aflx/sf] efunfO{ sf08 
elgG5 . s'g} s'g} sf08 hldgleq klg x'G5g\ . 
h:t}M cfn', lkF8fn', cb'jf, a];f/ cflb . 
sf08af6 k"mn, kmn, kft lgl:sPsf x'G5g\ . 
sf08df x'g] cfFVnfaf6 xfFuf, kft / sf]lknf 
klg lg:sG5g\ . o:t} b'O{{cf]6f ufF7fsf] larsf] 
efunfO{ cGt/ufF7f] (inter node) elgG5 . 
dflysf pbfx/0fdf lbOPsf cfn', lkF8fn', 
cb'jf h:tf hldgd'lg ePsf sf08 ePsf 
cfFvfaf6 gofF 6';f pd|G5g\ kl5 / ltg} 6';f 
7'nf] ePkl5 gofF la?jfsf] ljsf; x'G5 . To;}sf/0f logLx¿sf] v]tL ubf{ 
cfFvf;lxtsf ;fgf ;fgf 6'j|mf sf6]/ /f]lkG5 . o; lsl;dsf k|hggnfO{ sf08af6 
x'g] leh]6]l6e k|f]kf]u];g elgG5 . 

s]/f ;'Gtnf d]jf hns'DeL
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sf08sf cfsf/ k|sf/ klg la?jfcg';f/ km/s km/s x'G5g\ . h:t} j/lkknsf 
af]6sf sf08 7'nf] x'G5g\, gl/jn, d]jfsf sf08df xfFuflaFuf x'Fb}gg\ . SofS6; 
h:tf la?jfsf sf08 / xfFuflaFuf g} kft h:tf x'G5g\ . 

s]xL la?jfsf sf08sf ¿k klg km/s km/s x'G5g\ . 

d]jf gl/jn lkkn Sofs6;

sf08sf k|d'v sfd lgDgfg';f/ 5g\ M

-s_	 h/fn] ;f];]/ NofPsf] nj0f / kfgLnfO{ vfg agfpgsf nflu kft;Dd 
k'¥ofpF5 .

n;'g Kofh

cfn' cb'jf cª\u'/
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-v_	 kftdf tof/ ePsf] vfgfnfO{ la?jfsf ;a} efudf nfg] sfd u5{ .

-u_	 o;n] kft, k"mn / kmnnfO{ cfwf/ lbPsf] x'G5 .

-3_	 cfn', cb'jf, Kofh h:tf la?jfsf sf08n] la?jfsf nflu vfB kbfy{ 
;l~rt u5{ .

-ª_	 kft gx'g] l;Fp8Lnufotsf sf08n] k|sfz ;+Zn]if0f ljlw agfpg] sfd k5{ .

-r_	 s]xL la?jfsf sf08sf] e]lh6]l6e k|f]kf]u];gaf6 gofF la?jf pTkfbg ug{ 
;lsG5 .

	 kft / o;sf sfo{ (Leaf and its functions)

	 lj|mofsnfk M 6

tkfO{F{+sf j/k/ ePsf ljleGg la?jfsf kft cjnf]sg ug'{xf];\ / tnsf k|Zgsf 
af/]df ;fyLefO jf cu|h;Fu 5nkmn ug'{xf];\ . ;fy} o'6\o'adf uP/ klg kftsf] 
af/]df hfgsf/L /fVg ;Sg'x'G5 .

-c_	 ;a} la?jfsf kftsf cfsf/ / agf]6 km/s km/s lsg ePsf] xf]nf <

-cf_	clwsf+z kft lsg xl/of] ePsf] xf]nf <

-O_	 la?jfdf kft gx'g] xf] eg] s] xf]nf <

-O{F_	 la?jfdf kftsf] s] s] sfd x'G5 xf]nf <
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ô	 kft k|foMh;f] xl/of] / r]K6f] x'G5g\ .

ô	 kftsf] km/flsnf] efunfO{ An]8 (blade) jf n]ldgf (lamina) elgG5 .

ô	 kftdf ;;fgf l5b| x'G5g\ . o;nfO{ :6f]df6f -stomata_ elgG5 . :6f]df6fsf] 
;xfotfn] la?jfn] vfgf agfpg k|sfz ;+Zn]if0f / Zjf;k|Zjf; k|lj|mof 
k5{ . :6f]df6faf6 la?jfdf ePsf] cgfjZos kfgLnfO{ pT:j]bg lj|mofaf6 
afkmsf] ¿kdf aflx/ kmfNg] sfd klg k5{ .

ô	 PsbnLo la?jfsf kft ;fgf] 8fF7 (petiol) sf] dfWodaf6 sf08;Fu 
hf]l8Psf] x'G5 . kftsf] lardf /x]sf] Ps d'Vo g;f (mid rib) x'G5 . 
o;af6 cGo ;fgf g;f kftsf] 5]p;Dd km}lnPsf] x'G5 . 

ô	 k|foMh;f] PsbnLo la?jfdf 8fF7 x'Fb}g . o:tf kftdf ;xfos g;f x'Fb}gg\ . 
g;fx¿ ;dfGt/ lsl;dn] 5]p;Dd k'u]sf x'G5g\ . 

ô	 kftx¿ xl/ts0f (cholorophyll) sf sf/0f xl/of x'G5g\ . xl/ts0fsf] 
k|d'v sfd k|sfz ;+Zn]if0f ljlwaf6 vfgf agfpg' xf] . 

ô	 s]xL kft afSnf / sfF8fdf ¿kfGt/0f ePsf klg x'G5g\ .

kftsf sfo{ o;k|sf/ 5g\ M

-c_	 k|sfz ;+Zn]if0f ljlwaf6 la?jfsf nflu vfgf agfpF5 .

-cf_	:6f]df6faf6 Zjf;k|Zjf; tyf kfgLsf] afkm cfbfg k|bfg u5{ .

-O_	 s]xL kftdf sfF8f ;d]t x'g] ePsfn]] la?jfsf] /Iff / kfgL hDdf ug]{ u5{ .

-O{_	 s]xL la?jfdf kftaf6 klg gofF la?jf pTkfbg x'G5 . Kfft 6'lj|mP/ x'g] 
k|hggnfO{ e]h]6]l6e k|f]kf]u];g elgG5 .

-p_	 s]xL la?jfsf ¿kfGtl/t kftn] sL6f0f'nfO{ hfndf kf/]/ zf]ifg] jf vfg] 
u5{g\ .

£o"s'df/L s]/f lkr/ KnfG6 ds}sf kft
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-c_	 ;a} k"mn /ª\uLg x'g'sf] sf/0f s] xf]nf <

-cf_	k"mnsf cª\u s:tf s:tf 5g\ <

-O_	 k"mnsf cª\usf] sfd s] s] xf]nf <

-O{_	 la?jfdf k"mnsf] sfd s] xf] <

-p_	 clwsf+z k"mn ;'ulGwt lsg x'G5g\ xf]nf <

	 k"mn / o;sf sfo{ (Flower and its functions)

	 lj|mofsnfk M 7

tf]/L jf 3G6L k"mn cyjf ;lhn} kfOg] s]xL k"mn lnP/ ;/;tL{ cjnf]sg ub{} 
lgDglnlvt k|Zgx¿sf] pQ/ cfkm}FF / ;xkf7L ;fyL;Fu 5nkmn u/]/ lgisif{ 
skLdf n]Vg'xf];\ .
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k"mndf lgDgfg';f/ k|d'v efu x'G5g\M

-c_	 kqbn (calyx)M of] k"mnsf] ;a}eGbf aflx/ /x]sf] xl/of] kq xf] . o;n] 
k"mnsf] leqL efu sf]lknf /xFbf arfP/ /fv]sf] x'G5 . 

-cf_	k'ikbn (corolla)M kqbneGbf leqsf] k"mnsf] /ª\uLg efunfO{ k'ikbn 
elgG5 . of] /ª\uLg ePsf sf/0f ls/fkm6\ofª\u|fnfO{ cfslif{t u/]/ k/fu;]rg 
ug{ d2t k5{ .  

-O_	 k'ª\s]z/ (androecium)M of] :6fd]g (stamens)sf] ;d"x xf] . o;sf] 
km]blt/sf] TofGb|f h:tf] efunfO{ lkmnfd]G6 / dflyNnf] km's]sf] efunfO{ 
(anther) elgG5 . pollengrainsaf6 efn] Uofd]6sf] lgdf{0f x'G5 .

-O{_	 :qLs]z/ (gynoecium)M of] lkl:6n (pistil) sf] ;d"xf] xf] . lkl:6ndf l:6udf 
(stigma), :6fOn (style) / cf]e/L (ovary) /x]sf x'G5g\ . cf]e/Lleq kf]yL 
Uofd]6 (female gamet) sf] lgdf{0f x'G5 .

k'ª\us]z/sf] k/fusf]7faf6 k/fus0f :qLs]z/sf] l:6udf;Dd k'Ug] lj|mofnfO{ 
k/fu;]rg elgG5 . efn] Uofd]6 / kf]yL Uofd]6sf] cf]Eo'nleq ldng eP/ 
uef{wf/0f x'G5 . uef{wf/0fkl5 cf]Eo'naf6 lap / cf]e/Laf6 kmn aG5 .
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	 kmn / o;sf sfo{ (Fruit and its functions)

	 lj|mofsnfk M 8

cDaf, :ofp, cdnf cflb pknAw kmn lnP/ cfwf sf6]/ b]lvg] ljleGg efusf] 
cWoog ug'{xf];\ . tnsf k|Zgsf] pQ/ cfk;df 5nkkmn u]// n]Vg'xf];\ M

-c_	 kmnx¿sf] aflx/L cfsf/ ;a}sf] p:t} 5 ls km/s km/s 5 <

-cf_	kmnnfO{ sf6\bf aflx/b]lv leq;Dd s] s] kfpg'eof] <

-O_	 ;du|df kmnsf] agf]6nfO{ slt efudf afF8\g ;lsG5 xf]nf < lsg <

-c_	 af]j|mf]] jf PShf]sfk{ (exocarp) M of] kmnsf] ;aeGbf aflx/sf] efu xf] .

-cf_	d];f]sfk{ (mesocarp) M of] PShf]sfk{eGbf leqsf] efu xf] .

-O_	 PG8f]sfk{ (endocarp) M of] ;aeGbf leqsf] tx xf] . o;leq kmnsf lap 
/x]sf x'G5g\ .

	 lap / o;sf sfd (Seeds and its functions)

k|foM h;f] k"mn km'Ng] la?jf lapaf6 k|hgg x'G5g\ . lapsf] aflx/L ;txdf /x]sf] 
l;8sf]6n] lapsf] /Iff u5{ . lapleq e|"0f (embryo), PG8f]:kd{ (endosperm) / 
kmSn]6f (cotyledon) /x]sf x'G5g\ . e|"0fdf /]l8sn  / Kn'd'n (plumole_ x'G5g\ . 
cs'/0f x'Fbf logLx¿ j|mdzM h/f / sf08sf] ¿kdf ljsf; x'G5g\ .  
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	 3.4	hLjsf] cg's"ntf (Adaptation of organism)  

	 lj|mofsnfk M 9

cfˆgf] 3/jl/kl/sf] jftfj/0fdf uP/ s]xL hLjsf] ultljlw cjnf]sg ug'{xf];\ . 
ltgLx¿sf] /ª, ¿k, cfsf/k|sf/ / a:g] 7fpF cflbaf/] ;Dej eP;Dd ;ª\sng 
u/]/ jf kfOg] 7fpFdf g} uP/ Wofg lbP/ cjnf]sg ug'{xf];\ . To;kl5 s] s] 
kfpg'eof] tn lbOPsf] tflnsfcg';f/ n]Vg'xf];\ M

j|m=;+= hLjsf] gfd z/L/sf] agf]6 kfOg] :yfg b]vfpg] nIf0f

1 Eofu'tf z/L/ cf]l;nf] 
/ v;|f] lrKnf]   

kf]v/Lsf] 
cf;kf;

kfgL / hldg b'j} 7fpFdf 
a:g], nfdf] lha|f], plk|mP/ 
lxF8\g]

2 df5f

3 uF8\of}nf

4 Affv|f

5 k/]jf===

6 ====

hgfj/ km/s km/s jftfj/0fdf /x]/ afFr]sf x'G5g\ . cfk"m hLljt /xg cfˆgf] 
zf/Ll/s agf]6 tyf ultljlw klg jftfj/0f ;'xfpFbf] agfPsf x'G5g\ . lxdfnL 
If]qdf kfOg] rf}F/L / t/fO{df kfOg] ufO{sf] z/L/df x'g] /f}Fsf] nDafO km/s x'G5 . 
df5f kfgLdf a:5 . r/f cfsfzdf p8\5g\ . ufO{j:t'n] 3fF; vfG5g\ eg] :ofn, 
af3, ;k{n] c¿sf] df;' vfP/ afFr]sf x'G5g\ . logLx¿sf] zf/Ll/s agf]6 klg 
jftfj/0fcg';f/ km/s km/s x'G5 . hLj jftfj/0fdf ;'/lIft /xg / x'ls{g, vfgf 
k|fKt ug{sf nflu 5'6\6} ljz]iftf / zf/Ll/s agfj6 /x]sf] x'G5 .

	 lj|mofsnfk M 10

lemFuf, uF8\of}nf / d';f s:tf] jftfj/0fdf a:g ?rfpF5g\ < cjnf]sg / cg'ejsf] 
cfwf/df n]Vg'xf];\ .
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	 -s_	hldgdf kfOg] hgfj/sf] cg's"ntf 
(Adaptive characterstics of terrestrial animalals)

hldgdf a:g] hgfj/sf] jf;:yfg / cfxf/ cfwf/df cg's"ntfsf nIf0f km/s 
km/s x'G5g\ . 

	 lj|mofsnfk M 11

ufO{ afv|f 3f]8f :ofn s's'/

lrt'jf afFb/ 5]kf/f] v/fof] nf]vs]{

dflysf] lrqdf lbOPsf hgfj/sf] cjnf]sg / cWoogsf cfwf/df tnsf] 
tflnsfdf eg'{xf];\ M

j|m=;+= hgfj/sf] gfd cg's"ntfsf nIf0f

1 lrt'jf / :ofn kGhf ltvf / km/flsnf, e'Tnfsf /f}F jf;:yfgcg';f/ 
ldNbf h'Nbf, bfFt ltvf / nfdf

2

3

4

df;' vfg] af3, efn', s's'/, :ofn, AjfF;f] cflb hgfj/sf bfFt ltvf x'G5g\ . 
kGhf 7'nf tyf ltvf gª\u|f ePsf] sf/0f l;sf/ ug{ bf}l8g / l;sf/nfO{ kj|mg 
;lhnf] x'G5 . logLx¿sf] z/L/sf] /f}F klg jf;:yfg jg / emf8Lsf la?jf;Fu 
ldNbf h'Nbf x'G5g\ . af3 6f6]kf6] / :ofnsf] ;'s]sf] 3fF; h:tf] x'G5 . o;af6 
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logLx¿nfO{ n's]/ l;sf/ v]Ng / c? l;sf/Laf6 aRg ;xh x'G5 .

	 lj|mofsnfk M 12

tn tflnsfdf lbOPsf hgfj/sf] af/]df tkfO{Fn] ;xkf7L jf OG6/g]6 -o'6\o'a_ df 
vf]h]/ n]Vg'xf];\ M

j|m=;+= hgfj/ Zff/Ll/s agfj6 / cg's"ntfsf nIf0f

1 Rff}F/L / lxd efn'

2 u}F8f

3 pF6

4 l;+x, af3

5 afFb/

6 5]kf/f]

	 lj|mofsnfk M 13

xfd|f] jl/kl/ kfOg] r/fr'?ª\uLsf] gfd n]v]/ ltgsf] cª\u / sfd tnsf] 
tflnsfcg';f/ n]Vg'xf];\ M

j|m=;+= kIfLsf] gfd cª\usf] gfd sfd
1 xfF; r]K6f] km/flsnf] r'Rrf] lxnfdf cfxf/f vf]Hg ;lhnf] 

x'G5 .
2 s'v'/f r'Rrf]
3 k/]jf kv]6f
4 lrn t]lhnf] cfFvf
5 l;sf/L r/f alnof / ltvf gª\u|f
6 lu4 alnof] / ltvf] r'Rrf]
7 as'Nnf Nfdf v'6\6f / nfdf] 

r'Rrf]
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	 -v_	kfgLdf kfOg] hgfj/sf cg's"ntfsf nIf0f (Adaptive 
characterstics of aquatic animals)

kfgLdf kfOg] hgfj/ 8'ª\uf cfsf/sf x'G5g\ . logLx¿sf] aflx/L efu lrKnf] 
/ lrNnf] ;fy} sTnfn] 9fs]sf] x'G5 . logLx¿sf] z/L/df x'g] kv]6fn] kf}l8g 
;lhnf] agfpF5 . kfgLdf 3f]lnPsf] clS;hg lngsf nflu df5fnufotn] luN;sf] 
;xfotfn] Zjff; km]5{g\ . uf]xL, 8lNkmgx¿n] kmf]S;fn] g} Zjf; km]5{g\ .

x\j]n 8lNkmg df5f s5'jfuf]xL

	 lj|mofsnfk M 14

dflysf] lrqdf ePsf hgfj/sf] cg's"ntfsf] nIf0f af/]df tnsf] tflnsfdf 
n]Vg'xf];\ M

j|m=;+= hgfj/sf] gfd cg's"ntfsf] nIf0f

1 x\j]nsf] kv]6f Kff}l8gsf nflu

2 df5fsf] km'Nsf

3 uf]xLdf ePsf ltvf bfFt

4 s5'jfsf] z/L/ 9fs]sf] va6f

	 -u_	hldgdf kfOg] cg's"ntfsf nIf0f (Adaptive characterstic 
of terrestrial plants)

hldg / kfgL b'j} 7fpFdf km/s km/s la?jf kfOG5g\ . hldg / kfgLdf kfOg] 
la?jfsf cª\usf] ljsf; jftfj/0f;Fu cg's"n x'g] u/L ePsf] x'G5 . 

	 lj|mofsnfk M 15

oxfF ;'Gtnf, :ofp, cfFk, s]/f, gl/jn, l3ps'df/L, plgpF, Rofp, ;Nnf],  af/]df 
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tnsf tflnsfdf n]Vg'xf];\ M

j|m=;+= la?jfsf] gfd la?jf ;xh} kfOg] 7fpF cg's"ntfsf nIf0f

1 l3ps'df/L ;'Svf hldg Kfft / 8fF7 df]6f ePsfn]] 
kfgL ;l~rt u/]/ /fVg 
;xh x'g]

	 -3_	kfgLdf kfOg] la?jfsf cg's"ntfsf nIf0f (Adaptive 
characterstics of aquatic plants)

kfgLleq / kfgLdf pld|P/ aflx/;Dd cfpg] w]/} vfnsf la?jf 5g\ . kfgLdf 
kfOg] la?jf vf;} ljsl;t x'Fb}gg\ . logLx¿ e'jf h:t} h/fsf ;xfotfn] kfgLdf 
t}l/G5g\ . logsf] 8fF7 sdnf] / sDhf]/ x'G5 . logLx¿ kfgLsf] axfj;Fu} t}l/g klg 
;S5g\ . sdn k"mnsf] kft 7'nf] x'g] ePsfn]] t}l/g d2t u/]sf] x'G5 . 

hns'DeL, xfOl8«nf, sdn, lkl:6of cflb kfgLdf kfOg] la?jfsf pbfx/0f x'g\ .

hns'DeL xfOl8«nf sdn lkl:6of

	 kl/of]hgf sfo{ M 16

kfgLdf kfOg] la?jf / hldgdf kfOg] la?jfsf] cg's"ntftfdf s] s] leGgtf 5 < 
la?jf cjnf]sg u/]/ tyf OG6/g]6af6 vf]h]/ tnsf] tflnsfcg';f/ n]Vg'xf];\ M
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j|m=;+= hldgdf kfOg] la?jf kfgLdf kfOg] la?jf

	 3.5	k"mn km'Ng] / k"mn gkm'Ng] la?jflar ;dfgtf / leGgtf 
(Differences between flowering and non flowering 
plants)

xfd|f] jl/kl/ ljleGg k|sf/sf jg:klt e]l6G5g\ . oL jg:klt klg km/s -km/s 
cfsf/k|sf/df /x]sf 5g\ . oLdWo] sf]xL 7'nf 5g\ eg] sf]xL ;"Idbz{s oGqn] 
x]g'{kg]{ ;fgf vfnsf klg 5g\ . To:t} s'g} k"mn km'Ng] / sf]xL km"n gkm'Ng] ;d]t 
5g\ . 

	 lj|mofsnfk M 17

cfˆgf] a;f]af; glhs}sf] au}Frf, v]taf/Ldf, rf}/df uP/ s]xL km/s km/s bz 
bz la?jf ;ª\sng u/L skLdf tnsf] tflnsfcg';f/ n]Vg'xf];\ M

j|m=;+= la?jfsf] gfd k"mn km'Ng] k"mn gkm'Ng]

;xkf7L ;fyL jf cu|hx¿;Fu k"mn km'Ng] / gkm'Ng] la?jfsf] leGgtfsf ;Gbe{df 
cfsf/ k|sf/, kfOg] jftfj/0f cflbsf] af/]df 5nkmn ug'{xf];\ .

	 -s_	k"mn gkm'Ng] la?jf (Non-flowering plant)

slxn] klg k"mn gkm'Ng] la?jf cljsl;t vfnsf x'G5g\ . logsf] cfsf/ 
;fgf] x'g] ePsfn]] ;"Idbz{s oGqn] ;d]t x]g'{kg]{ x'G5 . o:tf jg:klt ck'iks 
(cryptogames) ;d"x / lhDgf];kd{ (gymnosperm) ju{df k5{g\ .
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	 lj|mofsnfk M 18 

glhs}sf] kfgL hd]sf] 7fpFaf6 n]p NofP/ ;"Idbz{sssf] dfWodaf6 cjnf]sg 
ubf{ s:tf] cfsf/ k|sf/ b]lvG5 . sfkLdf n]v]/ ;xkf7L ;fyL / lzIfs;Fu 
5nkmn ug'{xf];\ .

	 -c_ cNuL (Algae) 

h/f, 8fF7 / kft 5'6\ofpg g;lsg] xl/ts0f ePsf ;/n la?jfnfO{ (algae) 
elgG5 . logLx¿df xl/ts0f ePsf sf/0f cfˆgf] vfgf cfkm}FF agfpF5g\ . 
logLx¿ kfgL hd]sf] cf]l;nf] 7fpFdf dfq} kfOG5g\ . logLx¿dWo] :kfO/f]ufO/f, 
Snf]dfO8f]df]g; cflbnfO{ ;"Idbz{s oGqn] dfq b]Vg ;lsG5 . 

Snf]dfO8f]df];:kfO/f]ufO/f

	 lj|mofsnfk M 19

Ps 6'j|mf leh]sf] /f]6L jf kfp/f]6Lsf] 6'j|mfnfO{ cf]l;nf] e'OFdf 5f]k]/ /fVg'xf];\ . rf/ 
kfFr lbgkl5 To;df dl;gf sfnf jf ;]tf /f}Fh:tf TofGb|f 9';L b]lvG5g\ . o;nfO{ 
:nfO8df /fv]/ ;"Idbz{s oGqn] x]/]/ s] s] b]Vg'eof], ;xkf7L;Fu 5nkmn 
ug'{xf];\ . 

	 -cf_ kmGhfO{ (Fungi) 

xl/ts0f gePsf h/f, sf08 / kft 5'6\ofpg g;lsg] jg:kltnfO{ kmGhfO{ 
elgG5 . logLx¿n] cfˆgf] vfgf cfkm}FF agfpg ;Sb}gg\ . h:t}M Rofp, lo:6, 9';L 
cflb
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lo:6Rofp

	 lj|mofsnfk M 20

cf]l;nf] leQf, 7'N7'nf ?v, leh]sf] kvf{n h:tf 7fpFdf un}Frf h:t} g/d lrKnf 
dl;gf jg:kltn] 9fs]sf] x'G5 . o:tf jg:klt ;ª\sng u/]/ cjnf]sg ug'{xf];\ . 
logLx¿df s] s] kfpg'eof], skLdf n]Vg'xf];\ .

	 -O_ a|fof]kmfO6f (Bryophyta)

cf]l;nf] hldgdf pd|g] / hldgdf cl8g] dl;gf] /f}F h:tf TofGb|f (rhizoids) 
ePsf xl/ts0fo'St jg:kltnfO{ a|fof]kmfO6f (bryophyta) elgG5 . d; (moss) 
dfs]{lG;of (marchantia) cflb a|fof]kmfO6f x'g\ .

dfs]{lG;ofd;

	 -v_ k"mn km'Ng] la?jf (Flowering plants)	  

xfdL] ljleGg k|sf/sf k"mnsf la?jf b]v]sf 5f}F . xfdL cfkm}FFn] klg 3/ au}Frfdf  
ljleGg k|sf/sf k"mnsf la?jf /f]k]sf klg x'G5f}F . la?jfsf] ;aeGbf cfsif{s / 
j+zj[l4sf nflu dxŒjk"0f{ cª\u xf] . kmnaf6 g} lap ag]/ gofF la?jf pTkfbg 
x'g] u5{ . o:tf k"mn km'Ng] la?jfsf ;d"xnfO{ ;k'iks (phanerogames) elgG5 . 
jf:tljs k"mn / kmn nfUg] la?jf PlGhcf]:kd{ (angiosperm) ju{df k5{g\ .
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	 lj|mofsnfk M 21

cfˆgf] 3/ j/k/ /x]sf / hfgsf/L ePsf s]xL k"mn km'Ng] la;cf]6f hlt la?jfsf] 
gfd n]vL ;"rL tof/ ug'{xf];\ .

	 -c_ PsbnLo la?jf (Monocotyledonous plant)

k"mn km'n]/ ag]sf] lapdf Pp6f dfq kmSn]6f ePsfnfO{ PsbnLo la?jf elgG5 . 
logsf] kft nfdf / h/fx¿ u'R5f k/]sf x'G5g\ . h:t} M wfg, sf]bf], ds}, ux'F, 
afF; cflb o;sf pbfx/0f x'g\ .

wfg ds} sf]bf] ux'F afF; ]

	 -cf_ b'O{{bnLo la?jf (Dicotyledonous plant)

la?jfsf] lapdf b'O{{ kmSn]6f x'g]nfO{ b'O{{bnLo la?jf elgG5 . o:tf la?jfsf 
kft km/flsnf / d"n h/f x'G5g\ . tf]/L, rgf, s]/fp, l;dL, sfFj|mf], km;L{, :ofp 
;'Gtnf cflb o;sf pbfx/0f x'g\ .

tf]/L rgf s]/fp l;dL sfFj|mf]

s]xL k"mn km'Ng] la?jfdf jf:tljs k"mn km'n] klg jf:tljs kmn nfUb}gg\ / 
lapx¿ Gffª\uf x'G5g\ . o:tf la?jfsf] kft l;of] h:tf] ltvf x'G5g\ . oL la?jf 
lhDgf]:kd{ ju{df k5{g\ . ;Nnf], w'kL, ;fOsg cflb o;sf pbfx0f x'g\ .
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w'kL;Nnf]

	 k"mn km'Ng] / k"mn gkm'Ng] la?jfdf lgDgfg';f/sf leGgtf kfOG5g\ M

k"mn gkm'Ng] la?jf k"mn km'Ng] la?jf

1. logLx¿ sd ljsl;t x'G5g\ . 1.	oL la?jf ljsl;t x'G5g\ .

2.	s]xL k"mn gkm'Ng] la?jfsf] h/f, 
sf08 / kft 5'6\l6Psf] x'Fb}g . h:t} 
M n]p 

2.	logsf] h/f, sf08, kft / k"mn 
ljsl;t ePsf x'G5g\ . 

3.	logLx¿dWo] s]xLdf xl/ts0f x'G5 
-cNuL_ / s]xL x'Fb}g -Rofp_ 

3.	logLx¿df xl/ts0f x'G5 . h:t} M 
ds}, cDaf, :ofp cflb 

	 xa]{l/od (Herbarium) agfpg]

la?jfsf ;fgf cª\u vf;u/L kft, k"mn, sf08nfO{ pgLx¿sf] cfsf/k|sf/ 
glau|g] u/L hf]ufP/ /fv]sf] cj:yfnfO{ xa]{l/od elgG5 . la?jfsf cª\unfO{ 
;'sfP/ sfuhdf 6fF;]/ gfd;lxtsf] kl/ro n]v]/ sfuhdf 6fF;]/ /flvG5 . o;f] 
ubf{ xa]{l/oddf /fv]sf la?jfsf] af/]df cWoog ug{ ;xh x'G5 .
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	 kl/of]hgf sfo{ M 22

cfjZos ;fdu|L

-s_	 afSnf] sfuh -sf8{af]8{ k]k/_ Ps kfgf 

-v_	 s}FrL

-u_	 kfgL 6]k ;fgf] 

-3_	 l;;fsnd, snd

-ª_	 s]xL k'/fgf klqsf

	 lj|mofsnfk M 23

cfˆgf] jl/kl/ kfOg] PsbnLo / b'O{{bnLo, k"mn km'Ng] / k"mn gkm'Ng] s]xL 
8fF7;lxtsf ;Unf kft ;ª\sng ug'{xf];\ . tL xl/of kftnfO{ klqsfsf] r]kdf 
/fv]/ dflyaf6 s]xLn] a/fa/ rfk kg]{ u/L s]xL lbg lyr]/ /fVg'xf];\ . o;/L 
tLgrf/ lbg /fv]kl5 lar lardf x]b}{ klg ug'{xf];\ . /fd|f];Fu ;'s]kl5 tL kftnfO{ 
sf8{af]8{k]k/df ;fjwfgLk"j{s kfgL 6]ksf] ;xfotfn] 6fF:g'xf];\ . To;kl5 k|To]s 
kftsf] tn gfd n]Vg'xf];\ . o;/L xa]{l/od tof/ x'G5 .  

	 cfk"mnfO{ hfFrf}F M

1. hf]8f ldnfpg'xf];\ M

zfsfxf/L

df+;fxf/L

;j{xf/L
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2. tnsf k|Zgsf] pQ/ n]Vg'xf];\ M

-s_	 df+;fxf/L hgfj/sf s'g} tLgcf]6f nIf0f n]Vg'xf];\ .

-v_	 zfsfxf/L / df+;fxf/L hgfj/larsf s'g} tLgcf]6f km/s n]Vg'xf];\ .

-u_	 ;j{xf/L hgfj/sf] pbfx/0f;lxt kl/efiff n]Vg'xf];\ .

-3_	 kfrggnL nfdf] x'g] s'g} tLgcf]6f hgfj/sf gfd n]Vg'xf];\ .

3. l7s a]l7s 5'6\ofpg'xf];\ M

-s_	 ;k{ zfsfxf/L hgfj/ xf] .	 -v_	 efn' ;j{xf/L hgfj/ xf] .

-u_	 lu4 zfsfxf/L hgfj/ xf] .	 -3_	 ;k{ df+;fxf/L hLj xf] .

4.	 tn lbOPsf zAbaf6 ;xL zAb 5fg]/ vfnL 7fpFdf eg'{xf];\ M

-r';s,   gSsnL   v'6\6f,   Plsgf]8df{6f,   df]n:sf_

-s_	 cldafdf ===================== kfOG5 .

-v_	 :6f/lkm; ===================== kmfOnddf k5{ .

-u_	 h'sfdf ===================== x'G5 .

-3_	 l;kL ===================== ;d"xdf k5{ .

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

-s_	 kmfOnd cyf]{kf]8fsf s'g} tLgcf]6f nIf0f n]Vg'xf];\ .

-v_	 tn lbOPsf hLjsf] kmfOndsf] gfd n]Vg'xf];\ .

k'tnL,    cS6f]k;,    x'sjd{,    :kf]Gh

-u_	 s:tf hgfj/nfO{ kf]lnkm]/f kmfOndf /flvPsf] 5 .

-3_	 l/h]g]/;g eg]sf] s] xf] <

-ª_	 km/s 5'6\ofpg'xf];\ M

-c_	 cyf]{kf]8f / df]n:sf

-cf_	k|f]6f]hf]jf / kf]l/km]/f

-O_	 r]K6f] h'sf / uF8\of}nf

-r_	 tn lbOPsf hgfj/sf] ;kmf lrq agfpg'xf];\ M

Kof/fd]l;od,    uF8\of}nf,    r]K6f]h'sf,    xfO8«f,    k'tnL



71lj1fg tyf k|ljlw tx #, efu Ps

h}ljs ljljwtf / jftfj/0f
Biodiversity and Environment

PsfO

4
xfd|f] jl/kl/sf] jftfj/0fdf ljleGg k|sf/sf hgfj/ / jg:klt kfOG5g\ . k[YjLsf] 
w/ftnLo agf]6cg';f/ xfjfkfgL km/s km/s x'G5 . xfjfkfgLsf] ljljwtfcg';f/ 
hgfj/ / jg:kltsf k|sf/df klg ljljwtf x'G5 . g]kfnsf] ef}uf]lns w/ftncg';f/ 
xfjfkfgL km/s x'Fbf lxdfnb]lv t/fO{;Dd kfOg] hgfj/ jg:kltsf cfsf/k|sf/df 
leGgtf b]lvG5 . o;/L km/s km/s k|sf/sf hgfj/ jg:klt kfOg'nfO{ g} h}ljs 
ljljwtf elgG5 .

 

	 4.1	Jfftfj/0f, jftfj/0f d}qL Jojxf/

	 lj|mofsnfk M 1 lrq x]/]/ 5nkmn u/f}F M

dflysf] lrq x]b}{ ;Dej eP;Dd ;xkf7L ;fyL;Fu 5nkmn ub}{ tnsf k|Zgsf] 
pQ/ skL n]Vg'xf];\ M

-s_	 lrqdf s'g' s'g hgfj/ b]Vg'eof] <

-v_	 tL hgfj/nfO{ kfgL / hldgdf a:g]sf] 5'6\ofP/ gfd n]Vg'xf];\ .
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-u_	 s'g hgfj/ s:tf] jftfj/0fdf /x]sf x'G5g\ <

-3_	 tL hgfj/ af]6la?jf vfgf sxfFaf6 kfpF5g\ xf]nf <

	 2. jftfj/0f (Environment)

;hLj / lghL{j j:t' ldn]/ jftfj/0f ag]sf] x'G5 . k[YjLdf /x]sf ;a} hLjhGt' 
tyf lghL{j j:t' Pscfk;df cGt;{DalGwt  x'G5g\ . xfd|f] k/k/ /x]sf xfjf, 
kfgL, hldg, k|sfz, jg:klt / hLjsf] ;du| ¿knfO{ g} jftf/0f elgG5 . 
;hLjsf] hLjg k|lj|mof ;~rfng ug{ cfjZos vfgf, kfgL, pmhf{nufotsf 
kf]if0f tŒj cflb ;a} jftf/0faf6 k|fKt x'G5 . 

	 lj|mofsnfk M 2

cfˆgf] j/k/sf] jftf/0fsf] cjnf]sg u/]/ ;hLj / lghL{j j:t'sf] gfd  
n]Vg'xf];\ M

s'g} :yfgdf kfOg] xfjf, kfgL, df6f], pmhf{, jg:klt, hLjhGt' ToxfFsf k|d'v 
jftfj/0fLo cjoj x'g\ .

	 2. xfjf (Air)

k[YjLsf] jl/kl/ xfjfn] 9fs]sf] 5 . o:tf] 
xfjfsf] txnfO{ jfo'd08n elgG5 . 
Jffo'd08ndf ePsf] xfjfdf gfO6«f]hg, 
clS;hg, sfa{g 8fOcS;fO8 nufotsf 
UofF; /x]sf x'G5g\ . ;hLjn] Zjf; km]bf{ 
clS;hg lng] / sfa{g 8fOcS;fO8 
kmfNg] sfd k5{g\ . To:t} la?jfn] vfgf 
agfFpbf sfa{g 8fOcS;fO8 UofF; lng] / clS;hg kmfNg] sfd k5{g\ h;n] ubf{ 
b'j} UofF;sf] ;Gt'ng agfO/fVg d2t k'u]sf] 5 .

	 3. kfgL (Water)

k[YjLsf] ;txsf] sl/a &! k|ltzt kfgL / @( k|ltzt hldgn] cf]u6]sf] 5 . ;a} 
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;hLj afFRgsf nflu kfgL vfFrf] k5{ . ;d'b|, gbL, vf]nf, tfn, kf]v/L, Ogf/, 
s'jf cflb kfgLsf ;|f]t x'g\ .

	 4. hldg (Land)

hldg df6f] / r6\6fgn] ag]sf] 
x'G5 .  ;dy/, kxf8, lxdfn cflb 
ljeGg cj:yfdf hldg /x]sf] x'G5 . 
dflg;nufotsf sltko hgfj/sf] 
jf;:yfg / vfgfsf] k|d'v ;|f]t g} 
hldgdf /x]sf] x'G5 . af]6la?jfn] 
cl8g / vfgf ;f];]/ lng hldgsf] 
cfjZos k5{ . To:t} xfd|f] jf;:yfg 
agfpg / vfgfsf] d'Vo ;|f]t cGgkft pTkfbgsf nflu klg hldg cfjZos k5{ .

	 5. pmhf{ (Energy)

k[YjLdf pmhf{sf] k|d'v ;|f]t ;"o{sf] 
k|sfz / tfk xf] . ;"o{sf] k|sfzsf 
sf/0f la?jfn] vfgf agfpF5g\ . 
;"o{sf] tfksf] sf/0f g} k[YjLdf lxpF, 
kfgL kg]{ / vf]nfgfnf eP/ k[YjLe/ 
kfgLsf] ;|f]t ag]sf] 5 . la?jfsf] 
x's{gsf nflu kfgLsf] cfjZos k5{ 
/ ltg} la?jfsf] ljleGg cª\u vfP/ 
hgfj/n] cfˆgf] hLljsf rnfPsf x'G5g\ .
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	 6. jg:klt (Plants)

xfd|f] jl/kl/ kfOg] ;fgf 7'nf ;a} 
af]6la?jf jg:klt x'g\ . hLj hGt'sf] 
vfgf / jf;sf] d'Vo ;|f]t g} jg:klt 
xf] . jftfj/0f :jR5 agfpg, e"Ifo /f]Sg 
/ kfgLsf] ;|f]tnfO{ ;+/If0f ug{ hª\unsf] 
dxŒjk"0f{ e"ldsf /xG5 hgfj/sf nflu 
k|f0f jfo' eg]/ lrlgg] clS;hgsf] dfqf jfo'd08ndf ;Gt'lnt agfO/fVg klg 
jghª\unsf] vfFrf] k5{ .

	 7. hgfj/ (Animals)

jftfj/0fdf ljleGg ;fgf 7'nf hgfj/ 
kfOG5g\ . logLx¿n] jfo'd08ndf ePsf] 
clS;hg lng] sfa{g 8fOcS;fO8 kmfNg] 
u5{g\ . logLx¿sf] k|d'v cfxf/f eg]sf] 
jg:klt g} xf] . hgfj/ d/]kl5 lj36g 
eO{ df6fdf ldN5g\ / jg:kltsf] vfgfsf] 
¿kdf k|of]u x'G5g\ . hgfj/ klg 3/kfn'jf 
/ hª\unL u/L b'O{{ k|sf/sf x'G5g\ . hgfj/ zfsfxf/L, df+;fxf/L / ;j{xf/L 
x'G5g\ . logLx¿sf] ;ª\Vofdf w]/} 36a9 ePdf jftfj/0fLo ;Gt'n vNalng 
hfG5 . o:tf] cj:yfdf sltko hgfj/sf] cl:tTj g} nf]k x'g] hf]lvd /xG5 . 
pbfx/0fsf ¿kdf nfvf}F jif{ cufl8 k[YjLdf /x]sf] 8fogf;f]/ nf]k eO;s]sf] 5 .

	 lj|mofsnfk M 3

tkfO{F{sf] jf;:yfg glhs} /x]sf] kf]v/L, tfn, rp/, v]taf/L jf hª\undf uP/ 
ToxfFsf jftfj/0fLo tŒj -xfjf, kfgL, df6f], jg:klt / hGt'_ s] s] kfpg'eof] < 
skLdf ;"rL tof/ kfg'{xf];\ .  
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	 Jfftfj/0fd}qL Jojxf/ (Environment friendly behavior)

jftfj/0faf6 g} dflg;nufotsf hgfj/n] ufF;, af; / skf;sf] cfjZostf 
k"lt{ u/]sf x'G5g\ . oL ;a} cfjZos ;fdu|Lsf] ;|f]t k|s[lt xf] . v]tLkftL, 
kz'kfng, sf7bfp/f, h8La'6L, pBf]u snsf/vfgf ;~rfng ug{ cfjZos 
;fdu|Lsf nflu k|fs[lts ;|f]tsf] k|of]u ug'{kg]{ x'G5 . Dfflg;n] cfˆgf] cfjZostf 
k"lt{ ug{ k|fs[lts ;|f]tsf] cTolws pkof]u ubf{ ;Gt'ng lau|g hfG5 . o;/L 
k|fs[lts ;|f]tsf] pkof]u ubf{ k|fs[lts ;Gt'ng xflg gk'Ug] u/L ug'{kg]{ cfhsf] 
cfjZostf xf] . 

dflg;n] jftfj/0fLo ;Gt'ngnfO{ xflg gf]S;fgL gk'¥ofOsg plrt k|of]u ug]{ 
afgLnfO{ g} jftfj/0fd}qL Jojxf/ elgG5 . jftfj/0fd}qL Jojxf/n] xfd|f] jl/kl/sf] 
xfjf, kfgL, df6f]nufotsf ;|f]tnfO{ :jR5 / k|fs[lts u'0fo'St g} agfO{ /fVg 
d2t k'¥ofpF5 . k|b"if0f /f]Sg / ;|f]t;fwgsf] u'0f:t/sf] ;+/If0fsf lgDglnlvt 
jftfj/0fd}qL Jojxf/ ug'{kg]{ x'G5 .

	 -s_ kmf]xf]/d}nf hyfefjL gkmfNg]

kmf]xf]/ tf]lsPsf] 7fpFdf dfq kmfNg] . 
s'lxg] / gs'lxg] kmf]xf]/ 5'6\ofP/ 5'6\6f 
5'6\6} efF8fdf /fVg] . s'lxg] kmf]xf]/af6 
sDkf]:6 dn agfP/ af]6la?jfdf xfNg 
;lsG5 . sfuh, wft'nfO{ k'grj|m0f u/]/ 
k|of]u ug]{, sltko Knfl:6s efF8fx¿nfO{ 
udnfsf] ¿kdf klg k|of]u ul/G5 .
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	 -v_  7f]; kmf]xf]/d}nf juL{s/0f u/L Joj:yfkg ug]{

	 lj|mofsnfk M 4

dflysf] lrq;d]tsf] cfwf/df tnsf k|Zgsf pQ/ n]Vg'xf];\ M

-s_	 dflysf] lrqdf b]vfOPsf] Knfl:6ssf afs; s] sfdsf nflu k|of]u x'G5 <

-v_	 tLgcf]6f afs;df s:tf s:tf vfnsf kmf]xf]/ kmflnG5 xf]nf <

-u_	 5'6\6f5'6\6} kmf]xf]/ kmfNg] afs; /fVbf s] s] kmfObf x'G5 <

	 -u_ ?v la?jfsf] ;+/If0f ug]{

cfˆgf] jl/kl/sf] vfnL phf8 7fpFdf af]6la?jf /f]k]/ x]/rfx / ;+/If0f u/L 
x'sf{pg]

	 -3_ jftfj/0f k|b"if0f x'g] j:t'sf] pkof]udf Go"gLs/0f ug]{

/f;folgs dn, Knfl:6s, sL6gfzs cf}ifwLsf] cgfjZos k|of]u gug]{ . ljsNkdf 
h}ljs ljiffbL, k|fª\ufl/s dn, Knfl:6ssf] ;6\6fdf cGo jftfj/0fd}qL ;fdu|Lsf] 
k|of]u ug]{

	 4.2	k|fs[lts ;|f]t (Natural Resource)

	 lj|mofsnfk M 5

tkfO{F{+n] cfˆgf] b}lgs hLjgdf s:tf k|fs[lts ;|f]tsf] k|of]u ul//fVg'ePsf] 5 < 
;|f]tsf] gfd / pkof]usf] lsl;d tnsf] tflnsf agfP/ n]Vg'xf];\ M
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k|fs[lts ;|f]t pkof]u

jghª\un vfgf ksfpg, 3/agfpg, kmlg{r/ agfpg====

sf]Onf sf7 kfgL OGwg

xfd|f] b}lgs hLjgdf rflxg] sf]Onf, sf7 bfp/f, kfgL, OGwg cflb k|fs[lts ;|f]tsf 
pbfx/0f x'g\ . b}lgs hLjgdf k|of]u x'g] j:t' lgdf{0fsf nflu snsf/vfgfdf 
lgdf{0f tyf pTkfbgsf nflu sRrf kbfy{ ;d]t k|fs[lts ;|f]taf6} k|fKt x'G5 . 
k|s[ltdf kfOg] kfgL, xfjf, df6f], vlgh, r6\6fg, sf]Onf, jg:klt tyf hgfj/ 
;a} k|fs[lts ;|f]t x'g\ . log} k|fs[lts ;|f]tsf] k|of]un] ubf{ xfdLnfO{ afFRg ;xh 
ePsf] 5 . 

	 kl/of]hgf sfo{ M 6

cfkm\gf j/k/ ePsf k|fs[lts ;|f]tdf cfwfl/t pBf]uaf/] hfgsf/L lng'xf];\ . oL 
pBf]un] s] s:tf k|fs[lts ;|f]tsf] k|of]u u/]/ s] pTkfbg u5{g\ . tnsf] tflnsf 
skLdf agfP/ n]Vg'xf];\ M

pBf]usf] gfd
k|of]u x'g] sRrf 

kbfy{
sRrf kbfy{ k|fKt x'g] 

k|fs[lts ;|f]t
pTkflbt j:t'sf] 

k|of]u

1. kmlg{r/ pBf]u sf7 jghª\un 3/, clkm;, 
ljBfno cflb
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	 k|fs[lts ;|f]tsf] juL{s/0f (Classificaion of natural resources)

	 lj|mofsnfk M 7

tkfO{F{+sf] cfˆgf] cg'ej / ;Dej eP ;xkf7L ;fyL;Fu 5nkmn u/L tnsf] 
tflnsfdf eg'{xf];\ M

;hLjaf6 k|fKt 
x'g]

lghL{jaf6 k|fKt 
x'g]

l/lQPkl5 l56\6} 
k|fKt ug{ ;Sg]

l/lQPkl5 l56\6} k|fKt 
ug{ g;Sg]

k|fs[lts ;|f]tnfO{ h}ljs / ch}ljs ;|f]t tyf l/lQPkl5 l56\6} k|fKt ug{ ;Sg] 
/ g;Sg] ;d]tdf juL{s/0f ul/Psf] x'G5 . h}ljs ;|f]tcGtu{t jghª\un hLj 
hgfj/ k5{g\ . ch}ljs ;|f]tcGtu{t vlgh kbfy{, xfjf, df6f], kfgL cflb k5{g\ . 

k|fs[lts ;|f]tnfO{ k'gM k|fKt ug{ ;lsg] / g;lsg] cfwf/df gjLs/0fLo / 
cgjLs/0fLo u/L b'O{{ efudf afFl8Psf] 5 . jfo', kfgL, jg;Dkbf, df6f] cflb 
gjLs/0fLo k|fs[lts ;|f]t x'g\ . logLx¿nfO{ Psk6s k|of]u ul/;Sbf klg k'gM 
k|fKt eO/xG5 . sf]Onf, UofF; tyf k]6«f]lnod kbfy{sf] e08f/0f ;lsFb}g uO/fv]sf] 
5 . ljleGg vfn] wft' r6\6fg Klg Psk6s k|of]u u/]kl5 k'gM aGg nfvf}F jif{ 
nfU5 . o:tf kbfy{nfO{ cgjLs/0fLo k|fs[lts ;|f]t elgG5 .

	 kl/of]hgf sfo{ M 8 

gjLs/0fLo / cgjLs/0fLo k|fs[lts ;|f]tsf] af/]df o'6\o'adf x]/]/ yk hfgsf/L 
/fVb} tkfO{F{+n] cfˆgf] b}lgs hLjgdf s] s] df k|of]u ug'{ePsf] 5, n]Vg'xf];\ .

	 4.3	hn;|f]t, hnfwf/ / l;d;f/sf] kl/ro / dxŒj (Importance 
of water sources, water shed and wetlands) 

k[YjLdf kfgL ljleGg :yfgL / ljleGg ¿kdf /x]sf] x'G5 . oL kfgLsf] ;|f]tnfO{  
xfdLn] ljleGg sfddf k|of]u ul//x]sf x'G5f}F . hn;|f]tsf] d'Vo ;|f]t e"ldut / 
;txL kfgL xf] . hnfwf/, l;d;f/, gbL, ;d'b| kf]v/L cflb klg kfgLsf ;txL 
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;|f]t x'g\ . Ogf/, l8kaf]l/ªaf6 k|fKt kfgL e"ldut ;|f]t x'g\ . hn;|f]tn] k|fs[lts 
;Gt'ng sfod /fVg dxŒjk"0f{ e"ldsf v]n]sf] x'G5 .

	 lj|mofsnfk M 9

tkfO{F{sf] jl/kl/ b]v]sf hn;|f]tsf] gfd tn lbOPsf] tflnsfcg';f/ eg'{xf];\ M

e"ldut ;|f]t ;txL ;|f]t

	 hnfwf/ (Watershed)

 

-c_	 lrqdf s'gk|sf/sf] hn;|f]t b]vfOPsf] 5 <

-cf_	 lrqdf b]vfOPsf] hn;|f]tdf jif}{el/ kfgL cfO/fv]sf] x'G5 <

jiff{, lxpFsf sf/0f hDdf ePsf] kfgL lg/Gt/ aUg] :yfgnfO{ hnfwf/ If]q elgG5 . 
of] kfgLsf] ;|f]tcg';f/ 7'nf] ;fgf] x'G5 . /f/ftfn, uf];fOFs'08, R5f]/f]Nkf tfn 
hnfwf/sf ;|f]tsf pbfx/0f x'g\ . oL hnfwf/af6 ;ª\sng eP/ lg:s]sf] kfgLn] 
dflg;n] l;FrfO, lkpg, ljB't\ lgsfNgnufotsf ljleGg sfddf k|of]u u/]sf 
x'G5g\ .
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	 l;d;f/ (Wetland)

;w}Fel/ kfgLn] 9fls/xg] bnbn hldg ePsf] If]qnfO{ l;d;f/ elgG5 . oxfFsf] 
hldg kfgLn] cf]l;nf] jf l5kl5k] agfO/fv]sf] x'G5 . oxfF ljleGg vfn] hgfj/ 
/ jg:klt /x]sf x'G5g\ . sf];L6Kk' If]q g]kfnsf] k|d'v l;d;f/ xf] . 

  

	 hnfwf/ / l;d;f/sf] dxŒj (Importance of watershed and 
wetland)

1.	 hnfwf/ / l;d;f/ If]qdf hnLo hgfj/sf] jf;:yfg klg xf] . oxfF tL 
hgfj/n] ;Gtfgf]Tkfbg u/L cfˆgf] hLjgrj|m rnfPsf x'G5g\ .

2.	 w]/} lsl;dsf r/fsf] cfˆgf] /}yfg} jf;:yfgdf k|lts"n df};dsf sf/0f 
cGo 7fpFaf6 cfP/ cG8f kfg{ / aRrf sf]/Ng dfq} klg cfPsf x'G5g\ .

3.	 o:tf 7fpFdf kfOg] df5fnufotsf hgfj/ tyf jg:klt dflg; tyf cGo 
hgfj/sf] cfxf/fsf] ¿kdf klg k|of]u x'G5g\ .

4.	 o:tf If]qdf jiff{sf] kfgL ;ª\sng u/]/ l;FrfOnufotsf sfddf klg k|of]u 
ul/G5 .

5.	 o:tf If]qn] jftfj/0fLo ;Gt'ng / hnrj|mnfO{ lg/Gt/tf lbg klg dxŒjk"0f{ 
e"ldsf v]n]sf x'G5g\ .
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	 k|fs[lts ;|f]tsf] ljgf; / c;/

ljZjdf hg;ª\Vofsf] j[l4 b/ pRr 5 . a9\bf] hg;ª\Vofsf sf/0f k|fs[lts 
;|f]tsf] cTolws k|of]u eO/fv]sf] 5 . xfdLn] k|of]u ug]{ k]6]«fn, l8h]n, PnlkhL 
UofF;, sf]Onfsf] cTolws k|of]u lbg k|ltlbg a9\bf] 5 . To:t} cJojl:yt dfgj 
a:tL lj:tf/sf nflu jghª\unsf] kmF8fgLdf klg tLj||tf cfPsf] 5 . o;/L 
jghª\unsf] kmF8fgLsf sf/0f sltko hLjhGt' / jg:kltsf] cl:tTj g} nf]k 
x'g j|md klg a9\bf] 5 . jghª\un kmF8fgLsf sf/0f hª\unL hgfj/sf] cfxf/f / 
jf;:yfgsf] cefjsf sf/0f dfgj a:tLdf k:g yfn]sf 5g\ . xfQL, u}F8f, af3, 
efn' cflb hgfj/ dfgj a:tLdf k;]/ cfj|md0f u/]sf ;dfrf/ lbg k|lt a9\bf] 
5 . 

/f;folgs dn, sL6gfzs cf}ifwL tyf cj}1flgs v]tL k|0ffnLsf sf/0f 
df6fsf] pj{/f zlSt 36\bf] 5 . oL /f;folgs j:t'sf] cGwfw'Gb k|of]usf sf/0f 
v]tLkftLnufotsf s[lif sfo{df ;xof]uL x'g] ;fgf7'nf hLjsf] cl:tTj g} d]l6Fb} 
uPsf] 5 . Snsf/vgfaf6 lg:sg] ljiffSt w'jfFw'nfsf] sf/0f hn ;Dkbfsf] 
k|b"if0f, Hjfnfd'vL km'6\bf lg:sg] w'jfFw'nf]af6 jg;Dkbfsf] ljgfzsf k|d'v 
sf/0f x'g\ .

	 lj|mofsnfk M 10

dflysf] cg'R5]b k9]/ k|fs[lts ;|f]t ljgfz x'g] s'g} kfFrcf]6f k|d'v sf/0f  
n]Vg'xf];\ M

1.	 ==========================================================================================================

2.	 ==========================================================================================================

3.	 ==========================================================================================================

4.	 ==========================================================================================================

5.	 ==========================================================================================================
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	 vf]h lj|mofsnfk M 11

dflysf] cg'R5]b k9]sf] / ;fdflhs ;~hfn, k':tsfno tyf ;fyLx¿;Fu cg'ej 
cfbfgk|bfgsf] cfwf/df  tn tflnsfdf lbOPsf If]q  ljgfz x'g] sf/0f, c;/ 
Go"gLs/0fsf pkfo n]Vg'xf];\ M

j|m=;+ c;/ kg]{ If]q ljgfz x'g] sf/0f c;/
Go"gLs/0fsf 

pkfo
1 jghª\un 89]nf], jghª\un 

kmF8fgL
jfo' k|b"if0f j[If/f]k0f

2 OGwg
3 kfgL
4 vlgh, r6\6fg 

/ wft'
5 h}ljs ljljwtf

	 k|fs[lts ;|f]t ljgfzsf sf/0f

1.	 jghª\unsf kmF8fgL

2.	 89]nf]

3.	 cJojl:yt s[lif v]tL

4.	 a9\bf] hg;ª\Vof / c;Gt'lnt a;fO;/fOF

5.	 k|fs[lts ;|f]tsf] cTolws vkt

6.	 k|b"if0f

7.	 tLj| cf}Bf]lusLs/0f

8.	 k|fs[lts k|sf]k
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	 4.4	7f]; kmf]xf]/d}nfsf Joj:yfkg  
(Management of  solid waste)

	 lj|mofsnfk M 12

tkfO{F{sf] 3/af6 lgl:sg] s'lxg] / gs'lxg] kmf]xf]/ s] s] x'g\ < tnsf] tflnsfdf 
kfFr kfFrcf]6fsf] gfd tnsf] tflnsfdf n]Vg'xf];\ M

s'lxg] kmf]xf]/ gs'lxg] kmf]xf]/

1 1
2 2
3 3
4 4
5 5

	 7f]; kmf]xf]/d}nf Joj:yfkgdf k|fs[lts 3Rs ljlw  

Jfftfj/0fLo x|f;nfO{ Go"gLs/0f ug]{ ljleGg pkfo x'g ;S5g\ . x|f; Go"gLs/0fsf 
nflu ;fdfGotof lgDglnlvt ljlwnfO{ k|d'v dflgG5 . o;nfO{ 3Rs (Reduce, 
Reuse, Recycle) ljlw elgG5 .

-s_	 sd k|of]u ug]{ (Reduce to use)

-v_	 k'gM k|of]u ug]{ (Reuse)

-u_	 k'g rj|m0f (Recycle)

	 -s_ sd k|of]u ug]{ (Reduce to use)

jftfj/0fLo k|b"if0f x'g] j:t'sf] sd k|of]u ug'{ g} Go"gLs/0f xf] . xfd|f] b}lgs 
hLjgdf jftfj/0fLo k|b"if0f a9fpg] vfnsf ;fdu|Lsf] ;fjwfgLk"j{s sd k|of]u 
ub}{ hfFbf jftfj/0fLo x|f;nfO{ Go"gLs/0f ug{ ;lsG5 . ahf/af6 ;fdfg NofpFbf 
w]/} emf]nfsf] k|of]u gug]{, Pp6} ;fwg jf ;fdu|Lsf] ;se/ w]/} k|of]u ug]{ . 
Knfl:6ssf emf]nfnufotsf ;fdfgsf] sd k|of]u ug]{ . v]tLkftLdf /f;folgs 
dn / sL6gfzs cf}ifwLsf] k|of]u ;se/ Go"g ug]{ . k|fª\ufl/s dn / h}ljs 
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ljifflbsf] cfjZostfcg';f/ ug]{ 

	 -v_ k'gMk|of]u ug]{ (Reuse) 

Psk6s k|of]u ePsf ;fdu|Lsf] oyfzSo k'gM 
k|of]u ug]{ . Knfl:6ssf] emf]nf NofOxfn] klg 
To;}nfO{ k'gM k|of]u ug]{ . Knfl:6ssf af]tn 
tyf cGo ;fdu|L ;fgfltgf 6'6km'6 ePdf 
la?jf /f]Kg] udnf jf cGo o:t} j}slNks 
k|of]hgdf pkof]u ug]{ 

	 kl/of]hgf sfo{M 13

k|of]u ePsf ldg/n kfgLsf] jf lr;f] k]o kbfy{sf Knfl:6s af]tnaf6 kmf]xf]/ 
kmfNg] efF8f] agfpg lgDgfg';f/sf lj|mofsnfk u/f}F M

	 agfpg rflxg] cfjZos ;fdu|L

1.	 cfjZostfcg';f/ Pp6} cfsf/sf Knfl:6ssf af]tn

2.	 kmnfdsf] tf/ / k|m]d

3.	 Kjfn kfg{ 7'nf] cfsf/sf] vflK;of]

4.	 efF8fsf] cfsf/cg';f/sf] Knfl:6ssf] emf]nf  

-s_	 k|of]u ePsf Knfl:6s af]tn ;ª\sng ug'{xf];\ .

-v_	 dfly lrqdf b]vfPcg';f/ pknAw af]tnsf] ;ª\Vof / agfpg rfx]sf] 
cfsf/sf] kmnfdsf] tf/sf] l/ª cfkm}FF jf glhsssf] j]lN8ª k;naf6 
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agfP/ Nofpg'xf];\ .

-u_	 k|To]s af]tndf lasf]{ / lkFwdf Kjfn kf/]/ ;fgf] tf/ l5/fpFb} lrqdf 
b]vfPcg';f/ ldnfpg'xf];\ . o;k|sf/ dflysf] cfsf/ ag]kl5 leqaf6 
Knfl:6ssf] emf]nf /fv]kl5 kmf]xf]/ kmfNg] efF8f] tof/ x'G5 . tkfO{F{+n] klg 
tof/ kf/]/ 3/df k|of]u ug'{xf];\ . o:t} Psk6s k|of]u ePsf cGo ;fdu|LnfO{ 
k'gM k|of]u ug]{ pkfo vf]Hg'xf];\ .  

cGo  kmflng] ;fdu|Lsf] klg k'gM k|of]usf nflu ;ffdflhs ;~hfn tyf cg'ejL;Fu 
;Dks{ / ;xsfo{ u/]/  ;b'kof]u ug{'xf];\ .

	 -u_ k'gM rj|m0f (Recycle) 

Psk6s k|of]u ul/Psf ;fdu|LnfO{ ¿k cfsf/ / cj:yf abn]/ k'gM k|of]u 
x'g] j:t' agfpg ;lsG5 . kmnfd, cfnd'lgod, tfdf, lkQn h:tf j:t'nfO{ 
k'gM kufn]/ gofF wft' agfpg ;lsG5 . Psk6s k|of]u ul/;s]sf k'/fgf sfkL 
lstfanfO{ sfuh sf/vfgfdf nu]/ k'gM rj|m0faf6 k|of]u of]Uo sfuh agfpg 
;lsG5 . To:t} k'/fgf sk8fnfO{ k]n]/ l;/s 8:gf agfpg ;lsG5 . 

	 lj|mofsnfk M 14

tkfO{F{+sf] 3/df Psk6s k|of]u u/]sf ;fdu|L k'gM s]  s]df k|of]u ug'{ePsf] 5 < 
tnsf] tflnsfdf s'g} kfFrcf]6fsf] n]Vg'xf];\ M
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Go"gLs/0fsf ;fdu|L / 
tl/sf

k'gM k|of]usf ;fdu|L / 
tl/sf

k'gM rj|m0fsf] ;fdu|L / 
tl/sf

1 1 1
2 2 2
3 3 3
4 4 4
5 5 5

	 cfk"mnfO{ hfFrf} M

1. tn lbOPsf k|Zgsf ldNbf] pQ/df /]hf -á_ lrx\g nufpg'xf];\ M

-c_	 jftfj/0fLo k|b"if0fdf tn lbOPsf dWo] s'g kb}{g <

-s_	 jfo' k|b"if0f

-v_	 hn k|b"if0f

-u_	 ;fdflhs k|b"if0f

-3_	 Wjlg k|b"if0f

-cf_	xfjf k|b"if0f x''g'nfO{ s] elgG5 <

-s_	 hn

-v_	 jfo'

-u_	 hldg

-3_	 dflysf s'g} klg xf]Ogg\ .

-p_	 emf8fkvfnf nfUg] d'Vo sf/0f s'g xf] <

-s_	 b"lift kfgL

-v_	 b"lift xfjf

-u_	 tfkj|mddf j[l4

-3_	 clws jiff{ x'gfn]

-pm_	 hyfefjL Knfl:6s, l;;f kmfNgfn] s] k|b"if0f x'G5 <
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-s_	 hn k|b"if0f

-v_	 e"k|b"if0f

-u_	 jfo' k|b"if0f

-3_	 dflysf s'g} klg xf]Ogg\ .

2. tn lbOPsf pQ/dWo] vfnL 7fpFdf ldNbf] pQ/ 5fgL n]Vg'xf];\ M

-e", kmf]S;f], gfO6«f]hg, kmf]xf]/sf] 9n_

-s_	 jfo'd08ndf ====================== UofF; w]/} kfOG5 .

-v_	 xfjfdf k|b"if0f a9]df ====================== ;DaGwL /f]u w]/} nfU5 .

-u_	 gbLdf ====================== ld;fpFbf hn k|b"if0f x'G5 .

-3_	 Knfl:6s / l;;f hyfefjL kmfNbf ====================== k|b"if0f a9fpF5 .

3.	 tn lbOPsf k|b"if0fsf sf/0f / c;/sf] klxrfg u/L ldNbf] hf]8f  
ldnfpg'xf];\ M

-s_	 Wjlg k|b"if0f              df6fsf] pj{/fzlStdf x|f;

-v_	 hn k|b"if0f               Zjf;k|Zjf;sf] /f]u

-u_	 jfo' k|b"if0f               >j0f zlStdf x|f; 

-3_	 e"k|b"if0f                 6fOkmfO8 /f]u

4.	 tn lbOPsf jfSosf] ;Gbe{cg';f/ l7s a]l7s 5'6\ofpg'xf];\ M

-s_	 jftfj/0f ;+/If0fsf nflu hgr]tgfsf] dxŒjk"0f{ e"ldsf /xG5 .

-v_	 hª\un kmF8fgL u/]/ :jR5 jftfj/0f sfod ug{ ;lsG5 .

-u_	 le/fnf] hldgdf klx/f] hfgaf6 /f]Sg j[If/f]k0f ug'{k5{ .

-3_	 ljZj ;+/If0f ;ª\3n] g]kfnsf] jftfj/0f ;+/If0fdf sfd ub}{g .

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

-s_	 3Rs ljlw eg]sf] s] xf] <

-v_	 jftfj/0fd}qL Jojxf/

-u_	 hnfwf/ / l;d;f/
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hLjg k|lj|mof
Life Process

PsfO

5
;hLj hLljt /xgsf nflu pgLx¿leq ljleGg k|lj|mof ;~rfng eO/fv]sf 
x'G5g\ . Zjf;k|Zjf;, kl/jxg, kfrg, lgisf;g, k|hgg cflb hLjg k|lj|mofsf 
pbfx/0f x'g\ . hLjg k|lj|mofsf sf/0f :j:y Pjd\ bL3{ hLjg tyf j+z j[l4df 
d2t k'U5 . ljsl;t ;hLjdf oL k|lj|mof klg hl6n x'G5g\ eg] sd ljsl;t 
;hLjdf ;/n k|sf/sf x'G5g\ . jg:klt / hgfj/df hLjg k|lj|mofdf efu lng] 
cª\usf] ;+/rgf km/s km/s x'G5g\ .

	 5.1	hLjsf] kf]if0f k|lj|mof / dfgj z/L/df kfrg k|lj|mof / k|sfz 
;+Zn]if0f 

	 kf]if0f k|lj|mof (Modes of nutrition)

	 lj|mofsnfk M 1

lrq x]/L ;fyL;Fu 5nkmn u/]/ n]Vg'xf];\ M 

-s_	 dflysf ;hLjn] vfgf s;/L k|fKt u5{g\ xf]nf <

-v_	 la?jfn] cfˆgf] vfgf s'g cª\udf agfpF5g\ <

-u_	 hgfj/n] cfˆgf] vfgf s] s]af6 k|fKt u5{g\ xf]nf <

-3_	 Rofpn] cfˆgf] vfgf s]af6 s;/L k|fKt u5{ <

;hLjnfO{ cfˆgf] hLjg ;~rfng ug{ zlStsf] cfjZostf k5{ . o:tf] zlSt 
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k|fKt ug{ ljleGg vfn] vfgfsf] e/ kg'{kg]{ x'G5 . xl/ts0f ePsf xl/of jg:kltn] 
cfkm\gf] vfgf cfkm}F tof/ u5{g\ . xl/ts0f gePsf jg:klt c¿sf] e/ k5}g\ . 
hgfj/ s]xLn] jg:klt / s]xL cGo hgfj/ vfP/ afFr]sf x'G5g\ . o;k|sf/ vfgf 
k|fKt ug]{ cfwf/df ;hLjnfO{ b'O{{ ;d"xsf ljefhg ul/Psf] 5 .

-s_	 :jkf]lift (Autotropic)

-v_	 k/kf]lift (Heterotropic) 

	 -s_ :jkf]lift hLj (Autotropic organism)

cfˆgf] vfgf cfkm}F agfpg] ;hLjnfO{ :jkf]lift elgG5 . :jkf]lift jg:kltdf 
Snf]/f]lkmn ePsfn] xl/of x'G5g\ . logLx¿n] hldgaf6 lnPsf] vlgh nj0f, 
kfgLnfO{ h/fsf] dfWodaf6 kft;Dd k'¥ofpF5g\ / ToxfF ePsf] xl/ts0f, sfa{g 
8fOcS;fO8sf] / ;"o{sf] k|sfzsf] ;xfotfn] vfgf agfpF5g\ . o;af6 la?jfn] 
cfˆgf] hLjg rnfpg] zlSt k|fKt u/]sf] x'G5 .

	 lj|mofsnfk M 2

cfˆgf] jl/kl/ kfOg] :jkf]lift la?jfsf] cjnf]sg u/]/ s'g} bzcf]6fsf] gfd 
n]Vg'xf];\ . 

	 -v_ k/kf]lift hLj (Heterotrophic organism)

cfˆgf] vfgfsf nflu c?¿sf] e/ kg]{ ;hLjnfO{ k/kf]lift hLj elgG5 . 
logLx¿dWo] s'g}n] c¿sf] d[t z/L/af6 / s'g}n] hLjaf6 l;w} r';]/ lnG5g\ . 
logLx¿n] vfgf k|fKt ug]{ cfwf/df yk ljleGg ;d"xdf afFl8Psf] 5 M

1.	 d[tf]khLjL (Saprophytic)
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2.	 k/hLjL (Parasites)

3.	 k|f0fL;b[Zo (Holozoic)

	 1. d[tf]khLjL (Saprophytic)

oL jg:klt d[t z/L/ jf ;8]un]sf] cª\udf pld|Psf x'G5g\ . logLx¿n] cfˆgf] 
hLjgsf nflu cfjZos kf]ifs tŒj d[t hLjaf6} ;f]if]/ lnG5g\ . o:tf jg:kltdf 
xl/ts0f gx'g] ePsfn]] cfˆgf] vfgf cfkm}F agfpg g;s]sf x'g\ .

	 lj|mofsnfk M 2

OG6/g]6 / cfk"meGbf hfGg ;'Gg]sf] ;xof]udf cGo d[tf]khLjL ;hLjsf] gfd;lxt 
kl/ro nVg'xf];\ .

	 2. k/hLjL (Parasites)

p8'; h'sf h'd|f

-c_	 dflysf hLjn] vfgf s;/L sf] sf]af6 k|fKt u5{g\ <

-cf_	 logLx¿ sxfF sxfF kfOG5g\ xf]nf <

s]xL hLjn] cfk"mnfO{ rflxg] vfgf cGo hLjaf6 ;f]if]/ lnG5g\ . h'd|f, p8';, 
p;kofF, lsgf{, h'sfn] o:tf hLjsf pbfx/0f x'g\ . oLdWo] klg s]xLn] hLjsf] 
z/L/leq :yfoL ¿kdf a;]/ /ut r':5g\ . o:tf hLjnfO{ leqL k/hLjL 
(endoparasites) elgG5 . z/L/ aflx/af6 /ut r';]/ vfg]nfO{ afx\o k/hLjL 
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(ectoparasites) elgG5 . h'd|f, p8';, plkofF, h'sf o;sf pbfx/0f x'g\ .

	 3. k|f0fL;b[Zo (Holozoic)

k|f0fL;b[Zo hgfj/ cGo hLjaf6 vfgf k|fKt 
ug]{ (ingestion), To;nfO{ krfpg] (digestion), 
cfjZos tŒj ;f]:g] (absorption), ;f];]sf] 
tŒjnfO{ z/L/df k|of]u ug]{ (assimilation) / 
z/L/df gkr]sf cgfjZos j:t'nfO{ kmfNg] 
(egestion) u5{g\ . w]/} h:tf] ljsl;t hLjdf 
o; k|sf/sf] kf]if0f k|lj|mof x'G5 . h:t} M 
dflg;, df5f, xfQL cflb

	 k|sfz ;+Zn]if0f (Photosynthesis)

xl/of la?jfn] cfˆgf] vfgf cfkm}F agfpg] 
k|lj|mofnfO{ k|sfz ;+Zn]if0f elgG5 . xl/of 
la?jfn] ;"o{sf] k|sfzsf] pkl:yltdf xfjfdf ePsf] sfa{g 8fOcS;fO8 / 
hldgaf6 h/fdfkm{t ;f];]sf] vlgho'St kfgL kftdf cfPkl5 k|sfz ;+Zn]if0f 
k|lj|mofaf6 vfgf agfpg] sfd x'G5 . Kfftdf ePsf] xl/ts0fn] ;"o{sf] k|sfzaf6 
cfjZos zlSt lnP/ k|sfz ;+Zn]if0f lj|mof ;DkGg x'G5 . k|sfz ;+Zn]if0faf6 
Un'sf]h aG5 / clS;hg aflx/ kmfNg] sfd x'G5 . Kfftdf ePsf ;fgf ;fgf l5b| 
:6f]df6fn] xfjfaf6 sfa{g 8fOcS;fO8 lng] clS;hg kmfNg] sfd u/]sf] x'G5 .
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	 k|sfz ;+Zn]if0f k|lj|mofsf nflu cfjZos kg]{ tŒj (Factors 
needed for photosynthesis)

	 1. xl/ts0f (Chlorophyll)

xl/of la?jfdf xl/ts0f x'G5 . logLx¿n] k|sfz ;+Zn]if0fsf nflu cfjZos 
;"o{sf] k|sfz zf]if]/ lng] sfd u5{ . xl/ts0f ePsf la?jfdf dfq k|sfz 
;+Zn]if0f lj|mof x'G5 .

	 2. sfa{g 8fOcS;fO8 (Carbon dioxide)

k|sz ;+Zn]if0f k|lj|mofsf nflu la?jfsf] kftdf ePsf] :6f]df6fn] jfo'd08naf6 
sfa{g 8fOcS;fO8 lnG5 . 

	 3. kfgL (Water)

la?jfn] h/fåf/f hldgaf6 kfgL ;f];]/ 8fF7sf] dfWodaf6 kft;Dd k'¥ofpF5 .

	 4. k|sfz (Light)

xl/of kftdf ePsf] xl/ts0fn] vfgf agfpgsf nflu ;"o{sf] k|sfznfO{ zf]if0f 
u/]/ /f;folgs zlStdf kl/jt{g u5{ .
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	 lj|mofsnfk M 3

	 xl/of kftdf /x]sf :6fr{sf] k/LIf0f

cfjZos ;fdu|L M xl/of] kft, lrD6f, tftf] kfgL /fVg] efF8f], () k|ltzt 
Oyfgf]n, cfof]l8g, l/sfkL, kfgL, l:k|6 NofDk, 8«k/, las/ 

la?jfsf] Pp6f kft l6Kg'xf];\ / kfFr ldg]6;Dd lrqdf b]vfPcg';f/ pdfn]sf] 
kfgLdf 8'afpg'xf];\ . o;/L pdfNbf kft g/d x'G5 . To;kl5 kftnfO{ s]xL ;do 
dgtftf] cNsf]xndf -() k|ltzt_ df 8'afP/ /fVg'xf];\ . To;kl5 kftnfO{ aflx/ 
lems]/ ;kmf kfgLn] /fd|f];Fu kvfNg'xf];\ . Pp6f l/sfkLdf yf]/} cfof]l8gsf] 3f]n 
/fvL kftnfO{ 8'afpg'xf];\ . ca kft sfnf] lgnf] /ªdf kl/0ft ePsf] b]lvG5 . 
Kftdf :6fr{sf] pkl:ylt ePsfn]] g} kftsf] /ªdf kl/jt{g ePsf] xf] . 

	 dfgj kfrg  k|0ffnL (Human digestive system)

xfdLn] vfPsf] vfgfaf6 zlSt k|fKt x'G5 . Vffgfaf6 l;w} zlSt k|fKt x'Fb}g\ . 
vfgfnfO{ zlStdf kl/jt{g ug{sf nflu xfd|f] z/L/sf ljleGg cª\u ldn]/ sfo{ 
u5{g\ . vfgfnfO{ krfpg d2t ug]{ cª\usf] ;d"xnfO{ kfrg k|0ffnL elgG5 . 
dfgj kfrg k|0ffnLdf efu lng] cª\unfO{ d'VotM kfrg gnL / kfrg u|GyL u/L 
b'O{{ efudf ljefhg u/]/ cWoog ul/G5 .



94 lj1fg tyf k|ljlw tx #, efu Ps

  

	 -s_ kfrg gnL (Alimentary canal)

kfrg gnL d'vaf6 ;'? eO{ dnåf/df cGTo x'G5 . Kffrg gnLdf d'Votof 
lgDgfg';f/sf cª\u ;xG5g\ M

-c_ d'v			  -cf_ vfgf gnL	 -O_ cfdfzo 

-O{_ ;fgf] cfGb|f 	 -p_ 7'nf] cfGb|f	 -pm_ dnåf/

	 -v_ kfrg u|GyL (Digestive glands)

Vfgfdf ePsf ljleGg kf}li6s tŒjnfO{ krfpgsf nflu km/s km/s OGhfOd 
(enzyme) sf] cfjZostf k5{ . oL OGhfOd pTkfbg ug]{ cª\unfO{ kfrgu|GyL 
(digestive glands) elgG5 . Kffrg u|GyLdf pTkflbg OGhfOdn] vfgfdf ePsf 
ljleGg kf}li6s tŒjnfO{ ;/n / ;xh} zf]if0f ug{ ;Sg] agfpF5 .

	 kfrg k|lj|mof (Digestive process)

xfdLn] d'vdf vfgf rkfpFbf ¥ofnu|GyLaf6 cfPsf] ¥ofndf ePsf] Pldn]h 
(amylase) :6fr{nfO{ Un'sf]hdf ablnG5 . To;kl5 vfgfgnL x'Fb} vfgf cfdfzodf 
k'U5 . cfdfzodf ePsf] Uofl:6«s u|GyLaf6 lg:s]sf] xfO8«f]Snf]l/s cDnn] 
vfgfnfO{ cDnLo agfpF5 . o;n] vfgf;Fu cfPsf sltko xflgsf/s sL6f0f'nfO{  
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ldl/lbG5 / vfgfnfO{ ;8\g lbFb}g . ToxfF pTkGg k]lK;g OGhfOd]n k|f]l6gnfO{ krfpg 
dbt u5{ . To;kl5 8'8]gddf vfgf k'u]kl5 lkQy}nLaf6 cfPsf] lkQ/; ldl;G5 . 
o;n] lrNnf] kbfy{ krfpg dbt u5{ . Kofª\lj|mofh cfpg] Koflªlj|mofl6s /;df 
ePsf OGhfOd l6«kl;gn] k|f]l6gnfO{, Pldn]hn] :6fr{nfO{ / nfOk]hn] lrNnf] 
kbfy{ krfpg dbt u5{ . To;kl5 8'8]gdaf6 vfgf ;fgf] cfGb|fdf hfG5 / ToxfF 
ePsf /;n] vfgf krfpg] sfd u5{g\ . ;fgf] cfGb|fsf leQdf /x]sf (villi) åf/f 
;f]l;G5 . To;kl5 afFsL /x]sf kbfy{ 7'nf] cfGb|fdf k'U5 . 7'nf] cfGb|fdf kfgLsf] 
w]/}h;f] dfqf ;f]l;G5 / afFsL /x]sf kbfy{ dnåf/af6 aflx/ lg:sG5 .

o;/L kfrg lj|mofaf6 vfgfnfO{ krfP/ z/L/df ePsf] /utdf ldNg ;sg] ;/n 
cj::yf Un'sf]h, k|m'S6f]h, Pldgf] Pl;8, km\of6L Pl;8, k'¥ofpg] sfd x'G5 . 
z/L/df ePsf sf]ifdf Un'sf]h clS;hg;Fu /f;folgs k|ltlj|mof eO{ zlStdf 
kl/0ft x'G5 . Vffgfdf ePsf] sfaf]{xfO8«]6n] zlSt, af];f], t]nn] zlSt / tfk 
tyf k|f]l6gn] sf]if / tGt'sf] j[l4 / dd{t u5{ . le6fldgn] /f]u k|lt/f]wfTds zlSt 
a9fpF5 .

	 lj|mofsnfk M 4 

s'g kf}li6s tŒj s] s] vfB kbfy{df kfOG5 / o;n] z/L/df s] s] sfd u5{  < 
tnsf] tflnsfcg';f/ n]Vg'xf];\ M

j|m=;+= kf}li6s tŒj kfOg] vfgfsf] ;|f]tsf] gfd  sfo{

1 sfaf]{xfO8«]6

2 lrNnf] kbfy{

3 k|f]l6g

4 vlgh kbfy{

5 le6fldg

	 lj|mofsnfk M 5

1.	 OG6/g]6 -o'6\o'a_ af6 dfgj kfrg k|0ffnLsf] lel8of] canf]sg u/]/ efu 
lng] cª\usf] j|mda4 ;"rL tof/ ug'{xf];\ .
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2.	 dfgj kfrg k|0ffnLsf] ljleGg efu b]lvg] u/L ;kmf gfdfª\lst lrq 
agfpg'xf];\ .

	 5.2	la?jf / hgfj/df x'g] kl/jxg, lgisf;g / Zjf;k|Zjf;

	 kl/jxg (Transportation)

;hLjsf] z/L/ ;fgf;fgf sf]if ldn]/ ag]sf x'G5g\ . ;hLj hLljt /xgsf nflu 
k|To]s sf]ifsf] k|s[ltcg';f/ hLljt /xg'kg]{ x'G5 . To;sf nflu ;hLjn] ljleGg 
dfWodaf6 vfBkbfy{ lnO/fv]sf] x'G5 . o;/L lnOPsf] vfB kbfy{ z/L/sf] 
ljleGg efudf cfjZostfcg';f/ k'¥ofpg] / cgfjZos kbfy{ aflx/ kmfNg] 
sfdnfO{ kl/jxg elgG5 . of] k|lj|mof jg:klt / k|f0fLdf km/s km/s ljlwaf6 
x'G5g\ . To:t} ljsl;t / cljsl;t ;hLjdf klg km/s km/s x'g ;S5g\ .

	 5.2.1 hgfj/df lgisf;g lj|mof (Excretion in Animals)

hgfj/sf z/L/df pTkGg ePsf cgfjZos kbfy{ aflx/ kmfNg ljleGg k|0ffnLsf] 
ljsf; ePsf] x'G5 . ;a} hgfj/df Pp6} lsl;dsf] lgisf;g k|0ffnL x'Fb}g\ . 
Pssf]ifLo cldaf h:tf hgfj/sf] lgisf;g sf]iflemNnLaf6 x'G5 . o:tf hgfj/sf] 
sf]iflemNnLdfkm{t l8km'hg (diffusion) ljlwaf6 sfd gnfUg] j:t' aflx/ kmfNg] 
u5{g\ . o; ljlwdf w]/} 3gTj ePsf] 7fpFaf6 kftnf] 3gTj ePsf] 7fpFdf sf]ifsf] 
kftnf] lemNnLdfkm{t\ c0f'x¿ hfg] u5{g\ . km6\ofª\u|fh:tf hLjn] dflNkmlhog 
6\o'a'n (malphigian tubule) eGg] gnLaf6 x'G5 .

cldaf xfO8«f km6\ofª\u|f

dflg;nufotsf ljsl;t hgfj/n] 5fnf, kmf]S;f], lduf}{nfh:tf cª\uaf6 
cgfjZos j:t' lgisf;g u5{g\ . 5fnfn] kl;gf, kmf]S;fn] sfa{g 8fOcS;fO8 / 
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lduf}{nf d"qsf] ¿kdf lgisf;g u5{g\ . o;/L lgisf;g ul/g] t/n j:t'df kfgL, 
nj0fn] o'l/of cflb k|d'v x'g\ .

	 dfgj lgisf;g k|0ffnL (Human Excretion system)

dflg;sf] d"q k|0ffnLdf b'O{{cf]6f lduf}{nf 
(kidney), b'O{{cf]6f d"qgnL (ureters), Pp6f 
d"qy}nL (urinary bladder) / Pp6f d"qdfu{ 
(urethra) /x]sf x'G5g\ . lduf}{nfn] /utdf ePsf] 
cgfjZos kfgL, nj0f, o'l/s cDn cflb 
lk;fasf] ¿kdf 5'6\ofpF5 . o;/L d"qy}nLdf 
t/nsf] ¿kdf hDdf ePsf] lkzfanfO{ d"qdfu{ 
x'Fb} aflx/ kmfNg] sfd x'G5 .

	 la?jfdf lgisf;g lj|mof 
	 (Excretion in Plants)

	 lj|mofsnfk M 6

la?jfdf x'g] lgisf;g cjnf]sg ug{ lgDgfg';f/ k|of]u u/f}F M

cfjZos ;fdu|L M udnfdf ePsf] ;fgf] la?jf, ;]tf] Knfl:6s, wfuf]

ljlw M ;]tf] Knfl:6sn] udnfdf ePsf] la?jfnfO{ xfjf aflx/ ghfg] u/L 5f]k]/ 
wfufn] afFWg] . o;kl5 udnfnfO{ ;"o{sf] k|sfzdf /fVg] . tLg rf/ 306fkl5 
5f]k]sf] Knfl:6sleq ;fgf;fgf kfgLsf yf]kf b]lvG5g\ .
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o;/L Knfl:6sleq b]lvPsf] kfgL sxfFaf6 lsg cfof] xf]nf . slkdf n]Vg'xf];\ jf 
;xkf7L;Fu 5nkmn u/]/ lgisif{ lgsfNg'xf];\ .

la?jffn] a9L ePsf] kfgL / UofF; :6f]df6faf6 aflx/ kmfNg] k|lj|mofnfO{ pT:j]bg 
(transpiration) elgG5 . la?jfn] sfa{g 8fOcS;fO8, clS;hg / kfgLsf] 
lgisf;g afkmsf] ¿kdf u5{ . la?jfsf] kftsf] 6'Kkfdf /x]sf] xfO8fyf]8 eGg] 
;fgf l5b|af6 cgfjZos kfgL yf]kfsf] ¿kdf klg lgisf;g x'G5 . o; k|lj|mofnfO{ 
u6];g (guttation) elgG5 . s]xL la?jfn] vf]6f] (resin) b'w h:tf] kbfy{ Nof6]s; 
(latex) / t]n h:tf] kbfy{ klg lgisf;g u5{g\ .

	 5.3	Zjf;k|Zjf; lj|mof (Respiration Process)

	 lj|mofsnfk M 7

tkfO{F{+ gfssf b'O{cf]6f g} Kjfn y'g]/ slt a]/;Dd a:g ;Sg'x'G5 < k|of]u u/]/ 
x]g'{xf];\ .

o;/L gfs y'g]/ a:bf tkfO{F{nfO{ s] ;d:of eof] <

nfdf] ;do;Dd Zjf; gkm]/] s] xf]nf <

;hLjn] ljleGg k|sf/sf vfB kbfy{ z/L/leq cfpg]lalQs} zlSt k|fKt x'Fb}g . 
xfdLn] vfgf ksfpgsf nflu UofF; bfp/f afn]/ dfq ;Dej eP h:t} z/L/leq 
hDdf ePsf] kf]ifs tŒjaf6 zlSt lgsfNg Zjf;k|Zjf;af6 k|fKt clS;hgsf] 
cfjZostf k5{ . clS;hgsf] pkl:yltdf dfq} ;hLjsf] sf]ifleq cfOk'u]sf] 
vfBj:t'n] /f;folgs k|ltlj|mof x'G5 . o;/L /f;folgs k|ltlj|mof ePkl5 hLjg 
k|lj|mofsf nflu cfjZos zlSt pTkGg eO{ k|of]u x'G5 . vfgfdf ePsf] kf]ifs 
tŒj 6'lj|mP/ zlSt pTkGg x'g] lj|mofnfO{ g} Zjf;k|Zjf; elgG5 . Zjf;k|Zjf; 
lj|mofdf jg:klt / hgfj/ b'j}n] clS;hg lnP/ sfa{g 8fOcS;fO8 ˆofFs\g] 
u5{g\ . o; k|lj|mofnfO{ 5f]6s/Ldf tn lbOPcg';f/ klg a'em\g ;lsG5 M

Kff]ifs tŒj -Un'sf]h_ ± clS;hg Ö kfgL ±sfa{g 8fOcS;fO8 ± zlSt
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	 la?jfdf Zjf;k|Zjf; lj|mof (Respiration in plants)

	 lj|mofsnfk M 8

p2]Zo M la?jfn] ;f; km]bf{ sfa{g 8fOcS;fO8 UofF; kmfN5 eGg] k'li6 ug{

cfjZos ;fdu|L M sf]lgsn ˆnf:s, las/, Pp6f Kjfn ePsf] ss{, o' cfsf/sf] 
sfFrsf] gnL / r'gkfgL,

ljlw M lrqdf b]vfPcg';f/ Pp6f sf]lgsn km\nf:s s]xL cª\s'l/t rgf jf 
s]/fp /fVg'xf];\ . o' cfsf/sf] sfFrsf] gnL km\nf:s / r'gkfgL /fv]sf] las/df 
8'afpg'xf];\ . sl/a Ps 306fkl5 x]bf{ r'gkfgLdf kl/jt{g cfPsf] kfOG5 . 

5nkmn / lgisif{ M r'gkfgL lsg b'lwnf] ePsf] xf]nf <

cª\s'l/t la?jfn] ;f; km]bf{ lg:s]sf] sfa{g 8fOcS;fO8 UofF;sf] sf/0f 
/f;folgs k|ltlj|mof eP/ r'gkfgL b'lwnf] /ªsf] ePsf] xf] .

	 hgfj/df Zjf;k|Zjf; k|lj|mof (Respiration in animals)

hgfj/n] Zjf;k|Zjf;sf nflu ljleGg tl/sf / km/skm/s cª\usf] k|of]u u/]sf 
x'G5g\ . Pssf]ifLob]lv ljsl;t hgfj/n] ;f; km]g{ cª\usf] ljsf; klg ToxL 
j|mddf ePsf] kfOG5 . cljsl;t hgfj/ cldaf, xfO8«f x'Fb} dflg;;Dd cfOk'Ubf 
km/s km/s cª\usf] k|of]u ePsf] kfOG5 . sf]if lemNnL, l5b|x¿, :kfO/]sn, 
5fnf, luN;, gfs, d'v, kmf]S;f] cflb cª\usf] k|of]u u5{g\ .

cldaf df5f afv|flemFuf
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	 dfgj Zjf;k|Zjf; k|0ffnL (Human Respiratory system)

xfdLn] gfssf] ;xfotfn] lnPsf] Zjf; 
Zjf;gnL x'Fb} 5ftLleq /x]sf b'O{{cf]6f 
kmf]S;fleq k'U5 . kmf]S;f]sf] leqL 
efudf cgluGtL ;fgf;gf xfjfsf y}nL 
(alveoli) /x]sf x'G5g\ . clNeof]nLdf 
clt ;fgf capillary  df /St k|jfx 
eO/fv]sf] x'G5 . oxfF ePsf] /utn] ;f; 
km]bf{ lnPsf] clS;hgnfO{ ;f];]/ lnG5 
/ sfa{g 8fOcS;fO8o'St b"lift xfjfnfO{ 
kmf]S;fdf 5f]8\5 . Zjf; km]bf{ of] sfa{g 
8fOcS;fO8nfO{ aflx/ kmfNg] sfd x'G5 . 
o;k|sf/ /utdf k'u]sf] clS;hg z/L/sf 
sf]ifdf k'U5 / ToxfF /f;folgs k|ltlj|mof 
u/L zlSt pTkGg x'G5 . oxL zlSt ;hLjsf] hLjg k|lj|mof ;~rfngdf k|of]u 
x'G5 . 

	 cfk"mnfO{ hfFrf}F M

1. tn lbOPsf zAbaf6 pko'St zAb 5fg]/ vfnL 7fpFdf n]Vg'xf];\ M

-clS;hg,  sfa{g 8fOcS;fO8, hLjg lj|mof, lgisf;g lj|mof, hLjg k|lj|mof_

-s_	 la?jfn] Zjf;k|Zjf; ubf{ ======================= UofF; lnG5 .

-v_	 vfgfnfO{ 6'j|m\ofP/ zlSt k|flKt x'g] sfd ======================= lj|mofdf x'G5 .

-u_	 ;hLjsf] z/L/df dfq x'g] lj|mofnfO{ ======================= elgG5 .

-3_	 Zjf;k|Zjf;df ======================= UofF; aflx/ kmflnG5 .
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2. tn lbOPsf ;xL pQ/df /]hf lrxg nufpg'xf];\ M

-s_	 la?jfsf] s'g efudf vfgf agfpg] sfd x'G5 <

-c_	 h/f		  -cf_	 sf08

-O_	 kft		  -O{_	 k"mn

-v_	 sfa{g 8fOcS;fO8n] r'gkfgLnfO{ s:tf] agfpF5 <

-c_	 sfnf]		  -cf_	 lgnf]

-O_	 b'lwnf]		  -O{_	 xl/of]

-u_	 df5fn] s]n] Zjf;k|zf; lj|mof u5{ <

-c_	 luN;		  -cf_	 kmf]S;f]

-O_	 5fnf		  -O{_	 sf]if lemNnL

-3_	 l8km'hg k|lj|mofaf6 s'g hgfj/df lgisf;g x'G5 <

-c_	 xfO8«f		  -cf_	 cldaf

-O_	 Eofu'tf		  -O{_	 df5f

-ª_	 k|sfz ;+Zn]if0f k|lj|mofdf s'g UofF; aflx/ lg:sG5 <

-c_	 clS;hg			   -cf_	 gfO6«f]hg

-O_	 sfa{g 8fOcS;fO8 	 -O{_	 ldy]g

3.	 dflg;sf] Zjf;k|Zjf;df efu lng] kmf]S;fsf] gfdfª\l+st lrq agfpg'xf];\ .

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

-s_	 dflg;df Zjf;k|Zjf; lj|mof s;/L x'G5 < j0f{g ug'[{xf];\ .

-v_	 la?jfsf] lgisf;g k|lj|mofsf] j0f{g ug'{xf];\ .

-u_	 kl/jxg k|lj|mof eg]sf] s] xf] <

-3_	 hgfj/df kl/jxg s;/L x'G5 <

-ª_	 :6fr{ k/LIf0f s;/L ul/G5 < n]Vg'xf];\ .

-r_	 kfrg k|0ffnLsf] ;kmf lrq agfO{ ljleGg efusf] gfd n]Vg'xf];\ .

-5_	 kftdf x'g] :6f]df6fsf] sfd s] s] xf] < n]Vg'xf];\ .
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5.	 ljleGg kfrg u|GyL / ltgLx¿af6 pTkflbt OGhfOdsf] gfd tnsf tflnsfdf 
eg'{xf];\ M

j|m=;+= :yfg kfrg u|GyLsf] gfd kfrg /; (Enzymes)
1 d'v

2 cfdfzo

3 5ftL

4 8'8]gd

5 ;fgf] cfGb|f

6.	 tnsf k|Zgsf] pQ/ n]Vg'xf];\ M

-s_	 hLjg k|lj|mof eg]sf] s] xf] < pbfx/0f;lxt n]Vg'xf];\ .

-v_	 la?jfn] vfgf agfpg] k|lj|mofnfO{ s] elgG5 < of] k|lj|mof sxfF s;/L  
x'G5 <

-u_	 kfrg k|0ffnLdf kfrg /; / kfrg u|GyL eg]sf] s] xf] < n]Vg'xf];\ .

-3_	 kfrg k|lj|mofcGtu{t ;fgf] / 7'nf] cfGb|fn] s] s] sfd u5{g\ < n]Vg'xf];\ .

7.	 vfnL 7fpFdf ldNbf] zAb n]Vg'xf];\ M

-s_	 :6f]df6f ======================= df x'G5 .

-v_	 la?jfn] vfg agfpFbf ======================= UofF;sf] k|of]u x'G5 .

-u_	 d'vdf ePsf] ¥ofn u|GyLn] :6fr{nfO{ ======================= df kl/jt{g u5{ .

-3_	 kfrg k|lj|mofdf kfgL ======================= df ;f]l;G5 .
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an / rfn
Force and Motion

PsfO

6

	 6.1	 l;wf /]vLo ult / jj|m /]vLo ult

	 l;wf /]vLo ult (Linear velocity) 

of] ef}lts lj1fgdf Ps cfwf/e"t cjwf/0ff xf] . o;n] l;wf /]vfdf j:t'sf] 
ult / lbzfnfO{ hgfpF5 . s'g} j:t' Ps laGb'af6 csf]{ laGb'df lglZrt lbzflt/ 
l;wf /]vfdf PsfO ;dodf kf/ u/]sf] b'/LnfO{ l;wf /]vLo ult elgG5 .   

ha xfdL s'g} j:t'sf] ultsf] af/]df s'/f u5f}{F, xfdL ;fdfGotof o;sf] ult / 
lbzf b'j}nfO{ ljrf/ u5f}{F . /]vLo ultn] ljz]if u/L l;wf /]vfdf j:t'sf] ultnfO{ 
hgfpF5 . o;n] xfdLnfO{ s'g} ljz]if af6fdf s'g} j:t' slt l56f] uO/x]sf] 5 
eGg]af/] hfgsf/L lbG5 . pbfx/0fsf nflu olb xfdL l;wf /]vfdf ;fOsn rnfpFb} 
5f}F eg] /]vLo ultn] xfdLnfO{ slt l56f] cufl8 a9fpFb} 5 eg]/ atfpF5 . s'g} 
3/sf] 5taf6 9'ª\uf v;fNg' klg /]vLo ultsf] pbfx/0f xf] .

/]vLo ultnfO{ /fd|f];Fu a'em\gsf nflu Pp6f csf]{ pbfx/0f ljrf/ u/f}F . sNkgf 
ug{'xf];\ ls tkfO{F{ l;wf ;8sdf sf/ rnfpFb} x'g'x'G5 . olb tkfO{F{+n] @ 306fdf 
!)) lsnf]ld6/sf] b'/L kf/ ug{'eof] eg] tkfO{F{+sf] /]vLo ultnfO{ ;doåf/f b'/LnfO{ 
efu u/]/ u0fgf ug{ ;lsG5 . o; cj:yfdf /]vLo ult %) lsnf]ld6/ k|lt 306f 
(km/h) x'G5 .

;du|df /]vLo ultn] l;wf /]vfdf rln/x]sf] j:t'sf] ult / ultsf] lbzf a'em\g 
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dxŒjk"0f{ e"ldsf v]N5 . o;n] j:t'sf] ult / lbzfsf] af/]df dxŒjk"0f{ hfgsf/L 
k|bfg u5{ .

	 lj|mofsnfk M 1 

Pp6f wfufsf] 6'Kkfdf 9'ª\ufsf] 6'j|mf afFWg'xf];\ / cUnf] :yfgaf6 wfuf];lxt tn 
5f]l8lbg'xf];\ . 9'ª\uf s;/L tn v:5, cjnf]sg ug'{xf];\ . km]l/ csf]{ 9'ª\ufsf] 
6'j|mf lnP/ cUnf] :yfgaf6 v;fNg'xf];\ / cjnf]sg ug{'xf];\ . oL b'j} cj:yfdf 
9'ª\uf l;wf tn v:5 . 

jj|m /]vLo ult (Curvilinear velocity)

jj|m/]vLo ult klg ef}ltszf:qdf Pp6f cjwf/0ff xf] . o;n] 3'dfp/f] af6fdf 
lxF8\bf s'g} klg j:t'sf] ult / lbzfnfO{ hgfpF5 . s'g} j:t' Ps laGb'af6 csf]{ 
laGb'df l;wf /]vfdf geO{ 3'dfp/f] lbzflt/ PsfO ;dodf kf/ u/]sf] b'/LnfO{ 
jj|m/]vLo ult elgG5 . 

ha s'g} j:t' 3'dfp/f]  af6fdf cl3 a9\5, To;sf] ult o;sf] ultn] dfq xf]Og, 
of] 3'dfp/f] af6fsf] k|To]s laGb'df rln/x]sf] lbzfn] klg lgw{f/0f u5{ .  

3'dfp/f] af6fdf u'l8/x]sf] sf/sf] sNkgf ug{'xf];\ . ha sf/ 3'dfp/f]] af6fdf 3'D5, 
o;n] lg/Gt/ lbzf kl/jt{g k5{ . sf/sf] 3'dfp/f] j]un] of] 3'dfp/f]  af6fdf slt 
l56f] / s'g lbzfdf uO/x]sf] 5 eg]/ gfK5 .

 

Pp6f l;wf /]vfdf geO{ lbzf abln/x]/ x'g] ult g} jj|m/]vLo ult xf] . 3'dfp/f]  
af6fdf u'l8/x]sf] uf8L, ;"o{sf] jl/kl/ u|x / u|xsf] jl/kl/ pku|x h:tf cfsfzLo 
lk08sf] ult jj|m/]vLo ultsf pbfx/0f x'g\ .
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sNkgf u/f}F ls tkfO{F{+ kfs{df Ps l;wf /]vfdf bf}8\b} x'g'x'GYof] t/ crfgs 
tkfO{F{+n] af6fdf Pp6f 9'ª\f b]Vg'eof] . o; a]nf tkfO{F{+ l56f] cfˆgf] lbzf kl/jt{g 
ug{'x'G5 . o;kl5 tkfO{FF{ bfofFlt/ bf}8\g yfNg'x'G5 . ca tkfO{F{ 3'dfp/f] af6fdf 
lxF8\b} x'g'x'G5 / tkfO{F{sf] ult kl/jt{g x'G5 . 

tkfO{F{ lbzf kl/jt{g ub}{ ultdf /xg' g} jj|m /]vLo ult xf] . jj|m ult eg]sf] 
tkfO{FFsf] ult / tkfO{FFsf] rfnsf] lbzf b'j}nfO{ ljrf/ ub{}, 3'dfp/f] af6fdf tkfO{FF 
slQsf] rfF8f] jf l9nf] lxF8\b} x'g'x'G5 eGg] hfgsf/L lbG5 . s'g} j:t' l;wf /]vLo 
ultdf gePsf]] cj:yfdf klg j:t' s;/L ultzLn /x]sf] x'G5g eg]/ a'em\g d2t 
u5{ .

	 lj|mofsnfk M 2

Pp6f sfuhsf] 6'j|mf / Pp6f 9'ª\ufsf] 6'j|mfnfO{ Ps};fy kfFr ld6/ hlt cUnf] 
7fpFaf6 Pp6f ;fyLåf/f v;fNg nufpg'xf];\ / cjnf]sg ug'{xf];\ . 9'ª\uf s;/L 
v:of] < sfuh s;/L v:of] < oL b'j}df Pp6} k|sf/sf] rfn 5, cjnf]sg u/L 
lgisif{ n]Vg'xf];\\ .

	 an / u'?Tjan, lk08 / tf}n

	 an (Force) 

an eg]sf] 3r]6g] jf tfGg] k|of; xf] . o;n] j:t'nfO{ ;fg{ /f]Sg jf ltgLx¿sf] 
lbzf kl/jt{g ug{ ;S5 . ann] j:t'sf] ult a9fpg, ult l9nf] ug{ jf cfsf/ 
kl/jt{g ug{ ;S5 . an xfd|f] jl/kl/ /x]sf] 5 . xfdLn] ug{] ;a} sfo{nfO{ c;/ 
u5{ . o;n] xfdLnfO{ j:t' ;fg{, v]n v]Ng / lxF8\g klg ;xof]u u5{ .  

sNkgf ug{'xf];\ ls tkfO{F{+n] Pp6f lstfanfO{ 6]andf 3r]6\b} x'g'x'G5 . o; cj:yfdf 
tkfO{F{ lstfadf an k|of]u ub{} x'g'x'G5 . ha tkfO{F{ lstfanfO{ 3r]6g'x'G5, lstfa 
tkfO{F{n] 3r]6]sf] lbzfdf ;5{ . tkfO{F{+n] nufPsf] ann] lstfasf] :yfg kl/jt{g 
u5{ . olb tkfO{F{+n] 3r]6g 5f]8\g' eof] eg] lstfa cGttM /f]lsg] 5 lsgeg] ann] 
o;df sfd ul//x]sf] x'Fb}g .
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o;/L l:y/ j:t'nfO{ rfndf Nofpg, rfndf /x]sf] j:t'nfO{ l:y/ cj:ydf 
Nofpg, ultzLn j:t'sf] lbzf kl/jt{g ug{ / To;t} j:t'sf] 7fpF, cj:yf / 
l:ylt kl/jt{g ug]{ jf ug{ vf]Hg] afx\o tŒj g} an xf] . j:t'sf] l:ylt jf cj:yf 
kl/jt{g ug{ vf]Hg] k|of;nfO{ an elgG5 .

ann] j:t'df ljleGg lsl;dn] c;/ ul//x]sf] x'G5 . s]xL c;/ lgDgfg';f/ 5g\ M

-s_ ann] l:y/ cj:yfdf /x]sf] j:t'nfO{ rfndf NofpF5 .

s'g} l:y/ cj:yfdf /x]sf] j:t'nfO{ an k|of]u ubf{ rfn pTkGg x'G5 . ha 
xfdL es'G8fnfO{ lss u5f}{F, es'G8fdf rfn pTkGg x'G5 . ;fOsnsf] kfO8ndf 
v'6\6fn] lyRbf -an nufpFbf_ ;fOsn u'8\5 .

-v_ ann] rfndf /x]sf] j:t'nfO{ l:y/ cj:yfdf NofpF5 . 

ann] ultzLn j:t'nfO{ /f]Sg ;S5 . pbfx/0fsf nflu km'6an v]ndf uf]nkf]:6lt/ 
cfO/x]sf] es'G8fnfO{ uf]nlsk/n] rfndf /x]sf] es'G8fnfO{ cfˆgf] an k|of]u 
u/L /f]S5 jf l:y/ cj:yfdf NofpF5 .
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-u_ ann] j:t'sf] lbzf kl/jt{g k5{ .

ann] j:t'sf] ultsf] lbzf kl/jt{g ug{ ;S5 . pbfx/0fsf nflu km'6an v]nf8Ln] 
cfˆgf] ljk/Lt lbzfaf6 u'8\b} cfO/x]sf] annfO{ v'6\6fn] lxsf{O{ km]l/ ToxL lbzfdf 
kmsf{OlbG5 . lj|ms]6 v]nf8Ln] Aof6n] annfO{ xfGbf To;sf] lbzf kl/jt{g x'G5 .

-3_ ann] j:t'sf] cfsf/ kl/jt{g k5{ .

ann] j:t'sf] cj:yf kl/jt{g ug{ ;S5 . pbfx/0fsf nflu /a/ AofG8nfO{ an 
k|of]u u/L tGsfpg ;lsG5 . To;} u/L l:k|ªnfO{ an k|of]u u/L v'DRofpg ;S5f}F .

-ª_ ann] j:t'sf] ultsf] dfqfdf 36a9 u5{ . 
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l:y/ cj:yfdf /x]sf] j:t'df an k|of]u ubf{ rfndf cfpF5 . To;df nufpg] 
an a9fpFb} hFfbf To;sf] ult a9\b} hfG5 . lkª v]Nbf hlt an a9fpFb} uof], 
Tolt g} l56f] l56f] dlRrG5 . ;fOsn rnfpFbf hlt l56f] kfO8n 3'dfof] Tolt 
g} l56f] ;fOsn u'8\5 .

	 ansf] :yfgfGt/0f (Transformation of force) 

xfdLn] ljleGg ;fwgsf] k|of]u u/L sfo{ k5f}{F . sf7 sf6\bf xfdL xFl;of, v's'/L 
jf aGr/f] p7fP/ sf7df xfG5f}F . o;/L prfn]/ xfGbf ToxfF an w]/} nfU5 / 
wfl/nf] ePsfn] sf7 bfp/f ;lhn} sf6\5 . s'6f], sf]bfnfn] v]t vGbf klg o;/L 
g} ansf] :yfgfGt/0f x'G5 . xfdLn] u'l8/x]sf] ;fOsn, df]6/;fOsn, uf8L /f]Sg 
a|]s nufpg'k5{ . xft jf v'6\6fsf] ;xfotfn] a|]s lyRbf ;f] an rSsfdf k'U5 
/ a|]sn] rSsfnfO{ a];/L lyr]/ l:y/ cj:yfdf NofpF5 . df]6/;fOsn, uf8L,  
cflbdf klg a|]såf/f an nfu]/ rSsf /f]lsG5 . o;/L a|]ssf dfWodaf6 an Ps 
7fpFaf6 csf]{ 7fpFdf k'U5 . 

o;/L ljleGg pks/0fsf] dfWodn] s'g} j:t'df an nufpFbf To; j:t'df b]lvg] 
ansf] k|efj jf kl/jt{gnfO{ ansf] :yfgfGt/0f elgG5 .

	 lj|mofsnfk M 3

tnsf] lrqdf b]vfP h:t} Pp6f 
kmnfdsf] nfdf] 8G8LnfO{ ;fgf] 9'ª\ufdf 
c8\ofP/ 7'nf] 9'ª\uf prfNg k|of; 
ug{'xf];\ . kmnfdsf] 8G8Lsf] Ps 5]pdf 
an nufpFbf 8G8Lsf] csf]{ 5]paf6 
7'nf] 9'ª\uf prflnG5 . o;df 8G8Lsf] 
Ps 5]pdf nufPsf] an csf]{ 5]p;Dd 
k|;f/ ePsf] b]lvG5 . o;/L xfdLn] s'g} pks/0fdf nufPsf] an pks/0fsf] 
dfWodaf6 ansf] :yfgfGt/0f eO{ ljleGg sfo{ ;DkGg x'G5 . ulx/f] Ogf/af6 
l3gL{sf] k|of]u u/]/ kfgL tfg]sf] b]Vg'ePsf] 5 < o;/L ansf] :yfgfGt/0f ub}{ w]/} 
ux|f}‘ j:t' dfly p7fpg ;lsG5 .
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	 u'?Tjan (Gravity) 

Go'6gn] ;qf}F ztfAbLsf] dWolt/ ?vaf6 :ofp v;]sf] b]Vbf pgn] j:t'sf] k[YjLsf] 
;txlt/sf] v;fOsf] sf/0fsf ¿kdf k[YjLsf] cfsif{0f zlStnfO{ klxrfg u/]sf 
lyP . k[YjLsf] o; cfsif{0f annfO{ u'?Tj an (gravity) elgof] . a|x\df08df 
/x]sf k|To]s j:t'n] Pscsf{nfO{ o:t} cfsif{0f anåf/f cfˆgf] s]Gb|lt/ tflg/x]sf 
x'G5g\ eGg] s'/f klg Go'6gn] g} kQf nufP / To; annfO{ u'?Tjfsif{0f an 
(gravitation) elgof] . k[YjLnufot ;a} cfsfzLo lk08df ePsf] cfsif{0f 
annfO{ u'?Tj an elgG5 . u'?Tjan cfsfzLo lk08sf] s]Gb|lt/ nfu]sf] x'G5 .

u'?Tjan Ps k|fs[lts an xf] h'g lk08 ePsf] s'g} klg b'O{{ j:t'lar pTkGg 
eO/x]sf] x'G5 . of] an j:t'sf] lk08 / ltgLx¿larsf] b'/Ldf lge{/ /xG5 . of] 
ann] ;a} j:t'nfO{ cfˆgf] s]Gb|lt/ cfslif{t ul//x]sf] x'G5 . h:t} k[YjLn] cfˆgf] 
jl/kl/sf j:t'nfO{ cfˆgf] s]Gb|lt/ tflg/x]sf] x'G5 . o;/L s'g} Pp6f j:t'n] csf]{ 
j:t'nfO{ cfˆgf] s]Gb|lt/ tfGg] annfO{ u'?Tjan elgG5 .

u'?Tjan ;fgf s0fb]lv 7'nf u|x;Dd ;a}nfO{ c;/ u5{ . o;nfO{ xfdLn] k|ToIf 
b]Vg ;Sb}gf}F . xfdL o;sf] k|efj cjnf]sg ug{ ;S5f}F . pbfx/0fsf nflu ha 
tkfO{F{ Pp6f 9'ª\uf 5f]8\g'x'G5, of] u'?Tjansf] sf/0f e'OFdf v:5 . u'?Tjann] 
annfO{ k[YjLsf] s]G›lt/ tfG5 . a|x\df08df k|To]s j:t'n] csf]{ j:t'nfO{ cfslif{t 
ul//x]sf] x'G5 . ha tkfO{F{ Pp6f 9'ª\ufnfO{ xfjfdf km\ofFSg'x'G5, of] cGttM 
u'?Tjansf] sf/0fn] tn kmls{G5 .

u'?Tjann] ubf{ xfdL xfd|f] v'6\6f hldgdf 6]s]/ lxFl8/x]sf x'G5f} . oftfoftsf 
ljleGg ;fwg k[YjLsf] ;txdf u'l8/x]sf] x'G5 . u'?Tjansf] sf/0fn] xfd|f] 
z/L/sf] tf}n gfKg ;ls/x]sf] x'G5f}F . 

j:t'sf] tf}n klg Ps k|sf/sf] an g} xf] . k[YjLn] s'g} j:t'nfO{ cfk"mlt/ tfGg] 
an To; j:t'sf] tf}n xf] . s'g} klg j:t'sf] an jf tf}n sdfgL t/fh' (Spring 
balance) n] gflkG5 . ansf] PsfO Go'6g xf] . s'g} j:t'nfO{ k[YjLn] cfˆgf] 
s]Gb|lt/ tfGg] ansf] gfknfO{ To; j:t'sf] tf}n elgG5 . k[YjLsf] ;txdf Ps 
lsnf]u|fd lk08 ePsf] j:t'sf] tf}n sl/a (=* Go'6g x'G5 .  
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	 lj|mofsnfk M 4

an jf tf}nsf] gfk lngsf nflu Pp6f sdfgL t/fh' (spring balance)
nfO{ em'G8\ofpg'xf];\ . lrqdf b]vfPh:t} pSt sdfgL t/fh'df Pp6f 
;fgf] 9'ª\uf wfufn] afFw]/ t/fh'sf] l:k|ªsf] 6'Kkfdf e'mG8\ofpg'xf];\ / 
To;n] slt b]vfPsf] 5, gf]6 ug'{xf];\ . o;k|sf/ ansf] gfk yfxf 
kfpg ;lsG5 .  

	 tf}n / o;sf] gfk (weight and its measurement)

	 lj|mofsnfk M 5

Pp6f ;fgf] yf]/} lk08 ePsf] / csf]{ 7'nf] 
cln a9L lk08 ePsf] 9'ª\ufnfO{ lrqdf 
b]vfP h:t}  l:k|ª Aofn]G;af6 kfn}kfnf] 
b'j} 9'ª\ufsf] tf}n gfKg'xf];\ . s] b'j} 9'ª\ufsf] 
tf}n ;dfg 5 < b'j}sf] tf}n ;dfg gx'gfsf] 
sf/0f s] xf]nf < lj|mofsnfkaf6 s] lgisif{ 
lgsfNg ;lsG5  <

a9L lk08 ePsf] j:t'df a9L u?Tj an 
nfU5 . sd lk08 ePsf] j:t'df sd u'?Tj 
an nfU5 . h'g j:t'df u'?Tj an a9L 
nfU5 To; j:t'sf] tf}n a9L x'G5 . h'g 
j:t'df u'?Tj an sd nfU5 To; j:t'sf] tf}n sd x'G5 . To;sf/0f b'j} 9'ª\ufsf] 
tf}n ;dfg ePg . 

j:t'sf] lk08 / tf}nlarsf] ;DaGwnfO{ tnsf] ;"qdf b]vfOPsf] 5 M

tf}n (weight) = lk08 (mass) × u'?Tj k|j]u (acceleration due to gravity) 
cyf{t\ W = m × g

ul0ftLo ;d:of
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pbfx/0f 1 

30kg lk08 ePsf j:t'sf] tf}n slt xf]nf, lx;fa ug'{xf];\ . (g = 9.8 m/s2) 

oxfF, lk08 (m) = 30 kg 

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

tf}n (W) = ? 

;"qfg';f/, 

      W = m × g = 30 × 9.8 = 294 N 

    To;sf/0f pSt j:t'sf] tf}n 294 N 5 . 

pbfx/0f 2

800N tf}n ePsf j:t'sf] lk08 slt xf]nf, lx;fa ug'{xf];\ M (g= 9.8 m/s2 )

oxfF, tf}n (W) = 800 N 

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

lk08 (m) = ?   

;"qfg';f/, W = m g m =  
w
g

  = 
800
9.8

 = 81.63 kg 

To;sf/0f pSt j:t'sf] lk08 81.63 kg 5 .

	 lk08 / tf}n

	 lk08 (Mass) 

lk08 s'g} j:t'df /x]sf] kbfy{sf] ;Dk"0f{ 
dfqf xf] . lk08 ;fdfGotof lsnf]u|fd 
-ls=u|f=_ PsfOdf gflkG5 . lk08 s'g} 
j:t'df /x]sf] kbfy{sf] dfqfdf lge{/ 
x'G5 . Yff]/} kbfy{sf] dfqf ePsf] 
j:t'sf] lk08 sd x'G5 / w]/} kbfy{sf] 
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dfqf ePsf] j:t'sf] lk08 a9L x'G5 . pbfx/0fsf nflu lstfa / k]lG;nsf] t'ngf 
ubf{ lstfadf kbfy{sf] dfqf k]lG;n eGbf a9L x'G5 / k]lG;ndf lstfasf] eGbf 
kbfy{sf] dfqf sd x'G5 . To;}n] lstfasf] lk08 a9L / k]lG;nsf] lk08 sd x'G5 .      

j:t'sf] u?ª\uf]kgf dfkg ug{ lk08sf] k|of]u ul/G5 . s'g} j:t'sf] tf}n slt xf] 
egL lgw{f/0f ug{ xfdL lk08 k|of]u u5f}{F / o;nfO{ ef}lts t/fh' jf lad Aofn]G; 
k|of]u u/]/ gflkG5 . o;nfO{ lsnf]u|fd PsfOdf gflkG5 . 

	 tf}n (Weight) 

tf}n s'g} j:t'df nfUg] u'?Tjan xf] . of] s'g} j:t' slt u?ª\uf] jf xNsf 5 eGg] 
dfkg xf] . k[YjLsf] ;txdf /x]sf] s'g} j:t'nfO{ k[YjLn] slt ann] cfˆgf] s]Gb|lt/ 
tflg/x]sf] 5, To; tfGg] ansf] gfk g} To; j:t'sf] tf}n xf] . cyf{t\ k[YjLn] s'g} 
j:t'nfO{ cfkmgf] s]Gb|lt/ tfGg] u'?Tjansf] gfknfO{ k[YjLsf] ;txdf To;j:t'sf] 
tf}n elgG5 . 

tf}n / lk08sf] lardf km/s 5 t/ klg ltgLx¿ ;DalGwt 5g\ . s'g} 
j:t'sf] lk08 h'g :yfgdf eP klg l:y/ /xG5 . j:t'sf] :yfg kl/
j{tg ubf{ To;sf] lk08sf] gfkdf s'g} km/s cfpFb}g . hals ToxL 
j:t'sf] :yfg kl/jt{g ubf{ To;sf] tf}nsf] gfkdf km/s cfpF5 . 
k[YjLsf] ;txdf /x]sf] j:t'sf] tf}n To; j:t'df nfUg] k[YjLsf] 
u'?Tjandf lge{/ x'G5 . s'g} j:t'sf] lk08 k[YjLsf] u'?Tjandf 
lge{/ x'Fb}g . To;sf/0f j:t'sf] tf}n 7fpFcg';f/ kl/jt{g x'G5 t/ 
lk08 km/s x'Fb}g .   

sNkgf ug{'xf];\ ls tkfO{F{+;Fu km'6an 5 . k[YjLdf km'6ansf] Ps lglZrt lk08 
x'G5, h'g hxfF uP klg plts} /xG5 . olb tkfO{F{+n] annfO{ rG›dfdf n}hfg'eof] 
eg] s] x'G5 xf]nf < ToxfF u'?Tjansf] dfg k[YjLsf] t'ngfdf sd x'g] ePsfn]  
k[YjLsf] t'ngfdf rG›dfdf ansf] tf}n klg sd x'g] 5  lsgeg]] tf}n u'?Tjansf] 
dfgdf lge{/ x'G5 . 

o;nfO{ sdfgL t/fh' (spring balance) n] gflkG5 . tf}n Go'6g (newton) 
PsfOdf gflkG5 . 
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	 6.3	 3if{0f (Friction) 

3if{0f Ps an xf] h;n] b'O{{ j:t' ;Dks{df cfpFbf ltgLx¿n] Ps csf{nfO{ 
cj/f]w pTkGg u5{ . 3if{0f To; cj:yfdf pTkGg x'G5 ha b'O{{ ;tx Ps csf{;Fu 
;Dks{df cfpF5 . o;n] b'O{{ j:t'lar nfu]sf] ansf] ljk/Lt lbzfdf sfo{ k5{ / 
j:t'sf] ultnfO{ l9nf] u5{ jf /f]Sg ;S5 . cyf{t\ Ps j:t'sf] ;tx csf]{ j:t'sf] 
;tx;Fu ;Dks{df cfpFbf ultnfO{ k|lt/f]w ug{] annfO{ 3if{0f elgG5 .

pbfx/0fsf nflu sNkgf ug{'xf];\ ls 
tkfO{F{+n] 6]andf /x]sf] Pp6f lstfanfO{ 
;fg{] k|of; ug{'eof] . ;'?df yf]/} an 
k|of]u u/]/ ;fg{ k|of; ug{' eof] lstfa 
;/]g . To;kl5 cln a9L an k|of]u 
ug{'eof], lstfa ;g{ yfNof] . lstfa / 
6]an ;txlar 3if{0fsf] sf/0f lstfa 
;lhn};Fu ;/]sf] lyPg . o;/L lstfa ;g]{ sfddf x'g] cj/f]w g} 3if{0f xf] .  

k|foM h;f] lunf, lrNnf / u'8\g] j:t'n] ;Dks{df /x]sf ;txlar sd /f]sfj6 
pTkGg u5{g\ . o;sf] ljk/Lt ;fwf/0ftof ;'Svf / v;|f ;txlar a9L /f]sfj6 
u5{g\ . s'g} j:t' s'g} ;txdf rfndf cfpFbf ljk/Lt lbzfaf6 pTkGg x'g] /f]sfj6 
annfO{ 3if{0f (friction) elgG5 . j:t' hlt g} lrNnf] eP klg k"0f{ ¿kdf lrNnf] 
-perfect smooth_ x'Fb}g . Pp6f x]G8 n]G; lnP/ s'g} sf7sf] 6'j|mf jf c¿ s'g} 
;txsf] cjnf]sg ubf{ To; ;txdf p7]sf / blaPsf efu b]lvG5g\ . ;txdf 
p7]sf] efunfO{ k|f]h]S;g / blaPsf] efunfO{ l8k|];g elgG5 . s'g} j:t'nfO{ csf]{ 
j:t'sf] ;txdf l3;fbf{ Pp6fsf] k|f]h]S;g csf{sf] l8k|];gdf c8\lsG5 . To;}n] 
j:t'sf] rfnsf] lj?4df ljk/Lt lbzfaf6 /f]sfj6 cyf{t\ 3if{0f pTkGg x'G5 . 
3if{0f ansf] dfqf ;Dks{df /x]sf ;txsf] k|s[lt / ;txdfly kg]{ lyrfO andf 
lge{/ u5{ . lyrfO an a9L ePdf 3if{0f an a9L x'G5 . j:t'sf] ;Dks{df /x]sf 
;txsf] k|sf/n] 3if{0f an lgw{f/0f ug{ dxŒjk"0f{ e"ldsf v]N5 . lrNnf] ;txsf] 
t'ngfdf v;|f] ;txdf a9L 3if{0f x'G5 .   
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lrKnf] ;txdf sd 3if{0f x'G5 . v;|f] ;txdf a9L 3if{0f x'G5 .

3if{0fsf] k|of]u xfd|f] b}lgs hLjgdf w]/} pkof]uL 5 . lxF8\bf xfd|f] h'Qf / hldgsf] 
larsf] 3if{0fn] xfdL lrKngaf6 hf]luG5f}F . ;jf/L ;fwgdf a|]ssf] 3if{0fn] uf8LnfO{ 
l9nf] ug{ jf /f]Sg d2t u5{ . snd jf k]lG;n / sfuhlarsf] 3if{0fn] ubf{ xfdL 
n]Vg ;s]sf 5f}F . 

3if{0fsf kmfObf / a]kmfObf

xfdLn] uf8Lsf] 6fo/df y/L y/Lsf a'6\6f agfPsf] b]v]sf 5f}F . To;f] ug'{sf] sf/0f 
;8s / kfª\u|flar x'g] 3if{0f a9fpgsf nflu g} xf] . o;f] gu/]df uf8L lrlKnG5 . 
;fOsn rnfpFbf /f]Sg'k¥of] eg] a|]s nufpg'x'G5 . a|]s nufpFbf /a/sf u6\6f / 
kfª\u|flar 3if{0f eO{ ;fOsn /f]lsG5 . b'O{{cf]6f sf7sf 6'j|mfnfO{ lsnf 7f]s]/ jf 
g6 af]N6 k|of]u u/L hf]8\bf klg 3if{0fsf] dxŒjk"0f{ e"ldsf x'G5 .

 

3if{0fsf s]xL a]kmfObf klg 5g\ . rfndf /x]sf j:t'sf] ;txlar pTkGg 3if{0fn] 
oflGqs zlStnfO{ tfk zlStdf kl/jlt{t u/]/ oGqsf] sfo{Ifdtf 36fpF5 . o; 
cj:yfdf tL oGqsf] k|of]u u/L sfd ubf{ a9L an nfUg'sf] ;fy} oGqx¿ l56\6} 
lvOG5g\ / efFlrG5g\ . 
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3if{0f 36fpg] tl/sf

lbOPsf lrqsf] cjnf]sg ug'{xf];\ . ;fOsnsf] r]gdf t]n / lu|h nufpg'sf] 
sf/0f vf]Hg] k|of; ug'{xf];\ . 3if{0fn] oGqsf] sfo{Ifdtf sd ug]{ ePsf] x'gfn] 
ljleGg pkfo ckgfP/ 3if{0f 36fOG5 . tkfO{F{n] oGqdf 3if{0f 36fpgsf nflu s'g 
s'g pkfo ckgfPsf] b]Vg'ePsf] 5 <

oGqx¿df kfª\u|f / an a]l/ªsf] k|of]u ul/Psf] x'G5 . an a]l/ªdf b'O{{cf]6f 
rSsfsf lardf u]8Lx¿ /fv]/ Pp6f rSsfdfly csf]{ rSsf 3'dfOG5 . j:t' 
l3;|g'eGbf u'8\bf sd 3if{0f nfU5 .    

3if{0fsf] cWoogn] xfdLnfO{ ;af/L ;fwg lsg / s;/L  /f]lsG5, ljleGg j:t'sf 
;tx Pscsf{sf] ;Dk{sdf cfpFbf s;/L cGt/lj|mof u5{ / xfdLn] ljleGg 
Jofjxfl/s kl/l:yltdf 3if{0fnfO{ s;/L lgoGq0f / pkof]u ug{ ;S5f}F eg]/ JofVof 
ug{ d2t u5{ .

	 6.4	 ;/n oGq (Simple machine) 

b}lgs hLjgdf ljleGg sfd ug'{k5{ . tL sfdnfO{ ;lhnf];Fu ug{sf nflu ljleGg 
3/]n' pks/0f k|of]u ug'{k5{ . tL pks/0fn] sfdnfO{ ;lhnf] / l56f] agfpF5 . 
o;/L sfdnfO{ ;'ljwfo'St, ;lhnf] / l56f] ;DkGg ug{ k|of]u ul/g] pks/0fnfO{ 
;/n oGq elgG5 .

tkfO{F{‘+n] 3/df t/sf/L sf6\g, sk8f sf6\g, v]t vGg, hf]Tg, sf7 sf6\g, ljleGg 
;fdu|L k|of]u u/]sf] b]Vg'ePsf] 5 < s'g s'g sfo{sf nflu s'g s'g ;fwg k|of]u 
ul/G5 < tnsf] tflnsfdf  sfo{cg';f/ k|of]u ug]{ pks/0fsf] gfd n]Vg'xf];\\ M

j|m=;+= sfo{sf] gfd sfo{ ug{ k|of]u ug]{ pks/0fsf] gfd

1 3/ a9fg{

2 sk8f sf6g

3 v]t vGg

4 bfp/f sf6g

5 t/sf/L sf6g
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6 s'jfaf6 kfgL tfGg

7 =====================

8 ==================

ufpF3/df 3fF;, bfp/f sf6\g xFl;of, v'kf{ k|of]u ul/G5 . bfp/f lrg{ aGr/f] 
k|of]u ul/G5 . v]t vGg s'6f], sf]bfnf] k|of]u ul/G5 . 3/df r'n];L, rSs', 
lrD6f, ;/f}Ftf], ;fa]n, rvf{ cflb Hofan ljleGg sfdsf nflu k|of]u ul/G5g\ . 
Ogf/af6 kfgL lemSg l3gL{sf] k|of]u ul/G5 . 6«sx¿df t];f{] kmNofs /fv]/ ux|f}F 
;fdfg 6«sdf r9fOG5 . k]rs;sf dbtn] k]r s:g jf vf]Ng ;lsG5 . o;/L 
ljleGg sfdnfO{ ;lhnf] agfpg ljleGg pks/0f Jojxf/df NofOG5 .

;/n oGqn] ansf] lbzf / kl/df0f kl/j{tg u5{ . of] Pp6f cfwf/e"t pks/0f 
xf] . o;n] xfdLnfO{ sfo{ k"/f ug{ sd an k|of]u u/]/ w]/} sfd ug{ d2t u5{ .  
logLx¿n] nfufPsf] ansf] lbzf kl/jt{g u5{ / annfO{ u'0ffTds ¿kdf j[l4 
u5{g\  .

oL pks/0fsf] agfj6 x]bf{ ;/n b]lvG5 t/ logLx¿sf] 
k|of]un] s'g} klg sfd l56f] 5l/tf] / sd ann] k"/f ug{ 
;lsG5 . o:tf ;/n agfj6 ePsf pks/0f g} ;/n 
oGq x'g\ . ;/n oGq eGgfn] Pp6} dfq pks/0fnfO{ 
hgfpF5 . l8h]n, sf]Onf cflbsf] k|of]u x'Fb}g . 

w]/}cf]6f ;;fgf ;/noGq ldnfP/ agfOPsf] oGqnfO{ 
hl6n oGq (complex machine) elgG5 . hl6n oGqsf 
k|To]s kf6{k'hf{ ;/n oGq x'g\ . ;/noGqsf] pkof]lutf 

b}lgs hLjgdf ljleGg sfo{ ug{ ;/n oGqn] w]/} dbt k5{ . o;nfO{ ;/n oGqsf] 
pkof]lutf elgG5 . o;sf d'Vo pkof]lutf lgDgfg';f/ 5g\ M



117lj1fg tyf k|ljlw tx #, efu Ps

 -s_	yf]/} an nufP/ w]/} nf]8 p7fpg ;lsG5 .

 -v_	yf]/} ;dodf w]/} sfd ug{ ;lsG5 . 

 -u_	 ;'ljwfo'St tj/n] an nufpg ;lsG5 .

	 lj|mofsnfk M 6

tnsf] lrqdf b]vfP h:t} Pp6f 
kmnfdsf] nfdf] 8G8LnfO{ ;fgf] 
9'ª\ufdf c8\ofP/ 7'nf] 9'ª\uf prfNg 
k|of; ug{'xf];\ . kmnfdsf] 8G8Lsf] 
Ps 5]pdf yf]/} an nufpFbf 8G8Lsf] 
csf]{ 5]paf6 7'nf] 9'ª\uf -w]/} nf]8_ 
prflnG5 . of] s;/L ePsf] xf]nf < 
5nkmn ug{'xf];\ . 

o;df 8G8Lsf] Ps 5]pdf nufPsf] yf]/} an csf]{ 5]p;Dd k'Ubf k|jw{g -j[l4_ 
ePsf] b]lvG5 . o;/L xfdLn] s'g} pks/0fdf nufPsf] an pks/0fsf] dfWodaf6 
ansf] dfqfdf  j[l4 eO{ laleGg sfo{ ;DkGg x'G5 . ulx/f] Ogf/af6 l3gL{sf] k|of]u 
u/]/ kfgL tfg]sf] b]Vg'ePsf] 5 < o;/L ansf] :yfgfGt/0f ub}{ w]/} ux|f}‘ j:t' dfly 
p7fpg ;lsG5 .

;/n oGqaf/] a'em\bf xfdLnfO{ ljleGg oGqn] s;/L sfd u5{ eGg] s'/f a'em\g 
d2t u5{ / o;n] eljiodf yk hl6n oGq / k|0ffnL a'em\gsf nflu cfwf/ 
k|bfg u5{ .

	 cfk"mnfO{ hfFrf}F M 

1.	 ;xL ljsNkdf l7s lrx\g -á_ nufpg'xf];\ M  

-s_	 an / b'/Lsf] u'0fgkmnnfO{ s] elgG5 <

	 -c_ sfo{	    -cf_ ;fdYo{   -O_ :yfgfGt/0f	 -O{_ 3if{0f 

-v_	 s'g egfO ;To xf] < 

-c_	 l3;|Fbf x'g] 3if{0feGbf u'8\bf x'g] 3if{0f a9L x'G5 . 
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-cf_	 l3;|Fbf x'g] 3if{0feGbf u'8\bf x'g] 3if{0f sd x'G5 . 

-O_	 lrNnf] ;txdf eGbf v;|f] ;txdf 3if{0f sd x'G5 . 

-O{_	 kfgL k/]sf] af6fdf eGbf ;'Svf af6fdf 3if{0f sd x'G5 . 

-u_	 tnsf dWo] s'g egfO l7s 5 < 

-c_	 b'/L / tf}n b'j} e]S6/ kl/df0f x'g\ .    

-cf_	b'/L / tf}n b'j} :s]n/ kl/df0f x'g\ . 

-O_	 b'/L hlxn] klg lglZrt lbzfdf kf/ ul/g] ePsfn] of] :s]n/ kl/df0f 
xf] . 

-O{_	 tf}nsf] lbzf hlxn] klg k[YjLsf] s]Gb|lt/ x'g] ePsfn] of] e]S6/ 
kl/df0f xf] . 

-3_	 7'nf] 9'ª\ufsf] tf}n a9L / ;fgf] 9'ª\ufsf] tf}n sd x'g'sf] sf/0f lbOPsf 
dWo] s'g xf] < 

-c_	 7'nf] 9'ª\ufsf] lk08 a9L / a9L lk08 ePsf] j:t'df u'?Tj an a9L 
nfUg] ePsfn] 

-cf_	;fgf] 9'ª\ufsf] lk08 sd t/ b'j} 9'ª\ufdf nfUg] u'?Tj k|j]u a/fa/ 
x'g] ePsfn] 

-O_	 7'nf] 9'ª\ufdf kg]{ u'?Tj ansf] dfg sd x'g] ePsfn] 

-O{_	 tf}nsf] dfg j:t'sf] lk08df lge{/ gx'g] ePsfn] 

-ª_	 j:t'nfO{ ;txdf l3;fbf{ pTkGg x'g] 3if{0f ansf] af/]df tnsf dWo] s'g 
egfO l7s xf] < 

-c_	 j:t'sf] rfnsf] lbzftkm{ pTkGg x'G5 . 

-cf_	j:t'sf] tf}nsf sf/0fn] tf}nsf] tnlt/ pTkGg x'G5 . 

-O_	 j:t'sf] rfnsf] lbzfsf] ljk/Lt lbzflt/ pTkGg x'G5 . 

-O{_	 j:t'sf] tf}nsf] ljk/Lt lbzf cyf{t\ dflylt/ pTkGg x'G5 . 

2.	 km/s n]Vg'xf];\\ M 

-s_	 l;wf /]vLo ult / jj|m/]vLo ult

-v_	 an / u'?Tjan  
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-u_	 lk08 / tf}n

-3_	 ;/n oGq / hl6n oGq

-ª_	 3if{0f / an

3.	 tnsf k|Zgsf] pQ/ n]Vg'xf];\\ M 

-s_	 ansf] kl/efiff n]Vg'xf];\\ . 

-v_	 ansf] c;/ s] s] x'g n]Vg'xf];\\ . 

-u_	 ansf] :yfgfGt/0f eg]sf] s] xf] < pbfx/0f;lxt n]Vg'xf];\\ . 

-3_	 tkfO{F{‘+n] b]v]sf j:t'sf rfndWo] s'g s'g l;wf /]vLo / s'g s'g jj|m /]vLo 
rfn x'g\ < pbfx/0f;lxt n]Vg'xf];\\ . 

-ª_	 ann] j:t'sf] cj:yf kl/jt{g k5{ egL s;/L k'li6 ug{ ;lsG5 < 
pbfx/0f;lxt n]Vg'xf];\\ .

-r_	 s'g s'g cf}h/n] ansf] :yfgfGt/0f ug{ ;lsG5 < pbfx/0f;lxt n]Vg'xf];\\ .

-5_	 sdfgL t/fh'sf] k|of]u u/L an s;/L gfKg ;lsG5 < lrq;lxt JofVof 
ug'{xf];\ . 

-h_	 tkfO{F{‘n] 3/df s'rf] nufpFbf ansf] :yfgfGt/0f s;/L x'G5, n]Vg'xf];\\ . 

-em_	 ;/n oGq eg]sf] s] xf], n]Vg'xf];\\ . 

-`_	 ;/n oGqsf d'Vo pkof]lutf a'Fbfut ¿kdf n]Vg'xf];\\ .

-6_	 lgDglnlvt ;/noGqx¿sf] ;kmf lrq agfpg'xf];\ M 

      -c_ sf]bfnf]    -c_ s}FrL    -O_ l3gL{   -O{_ v's'/L 

-7_	 w]/} ulx/f] Ogf/af6 kfgL lemSg l3gL{sf] k|of]u ul/g'sf sf/0f s] xf] < o;n] 
sfddf s;/L ;xof]u k'¥ofp‘5, n]Vg'xf];\\ . 

-8_	 æ3if{0f xfd|f] zq' / ldq b'j} xf] .Æ o; egfOnfO{ k'li6 ug'{xf];\ .

-9_	 3if{0f 36fpg] s'g} tLgcf]6f pkfo n]Vg'xf];\\  

-0f_	 3if{0f 36fpg'kg]{ sf/0f :ki6 kfg'{xf];\ . 

-t_	 60 kg lk08 ePsf j:t'sf] tf}n slt xf]nf, lx;fa ug'{xf];\ . (g= 9.8 m/s2)

-y_	 1500 N tf}n ePsf j:t'sf] lk08 slt xf]nf, lx;fa ug'{xf];\ . (g= 9.8 
m/s2 )
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b}lgs hLjgdf zlSt
Energy in Daily Life

PsfO

7

	 7.1.	 sfo{, zlSt / ;fdYo{ 

	 sfo{ (Work) 

sfo{ eg]sf] pmhf{sf] :yfgfGt/0f xf] h'g j:t'df an nufpFbf x'G5, h;n] 
j:t'nfO{ ansf] lbzfdf ;5{ . of] Ps sfo{ k"/f ug{sf nflu k|of; jf pmhf{sf] 
dfqfsf] Ps pkfo xf] . sfo{ x'gsf nflu s'g} j:t'df an nufP/ j:t'n] an 
nfu]sf] lbzftkm{ b'/L kf/ ug'{k5{ . 

t;y{ s'g} j:t'df an k|of]u u/L To;nfO{ :yfgfGt/0f ug'{nfO{ g} sfo{ elgG5 . 

cyf{t\ sfo{ (W) = an (F) × :yfgfGt/0f (s) sfo{sf] P;\=cfO{= PsfO h'n (J) 
xf] .

s'g} j:t'df 1 N sf] an nufP/ 1 m b'/L kf/ ubf{ ToxFf 1 h'n (J) sfo{ ePsf] 
x'G5 . 

1 J = 1N × 1 m x'G5 . olb s'g} sfd ubf{ nufPsf] an 3if{0f ansf] ljk/Lt 
lbzfdf nfu]sf] 5 eg] To:tf] sfo{nfO{ 3if{0f lj?4 sfo{ (work done against 
friction) elgG5 . s'g} klg j:t'nfO{ l3;fbf{ jf u'8fpFbf o; lsl;dsf] sfo{ 
x'G5 . lxF8\bf, ;fOsn u'8fpFbf, 7]nfuf8f ws]Nbf, ef/L af]s]/ lxF8\bf cflb o; 
lsl;dsf sfo{sf pbfx/0f x'g\ . olb s'g} sfd ubf{ nufPsf] an u'?Tjansf] 
ljkl/t lbzfdf nfU5 eg] To:tf] sfo{nfO{ u'?Tj la?4 sfo{ (work done against 
gravity) elgG5 . s'g} j:t'nfO{ prfNbf jf dflylt/ kmfNbf o:tf] sfo{ ePsf] 
x'G5 . Ogf/af6 kfgL dfly tfGg', j:t'nfO{ dfly p7fpg', psfnf] af6fdf lxF8\g' 
cflb o; lsl;dsf sfo{sf s]xL pbfx/0f x'g\ .
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sfo{ ta x'G5 ha s'g} j:t'df an nfu]sf] x'G5 / j:t' an nfu]sf] lbzfdf 
b'/L to u5{ . sfo{ x'gsf nflu an k|of]u ePsf] x'g'k5{ / an nfu]sf] j:t'df 
lj:yfkg ePsf] x'g'k5{ . sfo{ u0fgfsf nflu ;"q xf] .   

 sfo{ = an × b'/L

o; ;dLs/0fdf, annfO{ Go'6g (N) df gflkG5 / b'/L ld6/ (m) df gflkG5 . 
sfo{nfO{ h'n (J) PsfOdf gflkG5 .

e'OFdf Pp6f afS; wsNg] sNkgf ug{'xf];\ . olb tkfO{F{+n] aS;df 10 Go'6gsf] an 
nufpg'eof] / of] nfufPsf] ansf] lbzfdf kfFr ld6/sf] b'/L kf/ u5{ eg], ul/Psf] 
sfo{nfO{ lgDgcg';f/ u0fgf ug{ ;lsG5 M  

sfo{ = 10 N × 5 m = 50 Joules (J)

o; pbfx/0fdf, afs; ;fg{sf nflu 50 h'n sfo{ ul/G5 .

sfo{sf pbfx/0f

ha tkfO{FF s'g} ef/L j:t' p7fpg'x'G5, tkfO{FF u'?Tjfsif{0f an lj?4 sfd ub{} 
x'g'x'G5 . sfdsf] dfqf j:t'sf] jhg / o;nfO{ p7fOPsf] prfOdf lge{/ k5{ .  
j:t' ws]Ng' jf tfGg', lsgd]n sf6{ ws]Ng' jf :n]h tfGg', 3if{0f x6fpg / 
j:t'nfO{ ;fg{sf nflu sfd ug{' ;dfj]z 5 .

	 ;fdYo{ (Power) 

Ps 7fpFaf6 csf]{ 7fpFdf hfgsf nflu ;fOsn jf df]6/;fOsn s]af6 l56f] 
k'luG5 xf]nf < s] ;fOsn / df]6/;fOsnsf] sfo{ ug]{ Ifdtf Pp6} x'G5 < ;a} 
JolSt jf oGqn] Pp6} b/df sfd ub}{gg\ . s]xL JolSt jf oGqn] s'g} sfd yf]/} 
;dodf ug{ ;S5g\ eg] cGo JolSt jf oGqn] ToxL sfd ug{ a9L ;do nufP/ 
;S5 . o;f] x'gfsf] sf/0f km/s km/s JolSt jf oGqsf] sfo{ ug]{ Ifdtf km/s 
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km/s x'g] ePsfn] xf] . k|lt;]s]G8 ;dodf sfo{ ug]{ b/nfO{ ;fdYo{ (power) 
elgG5 . /fdn] Pp6f v]t vGg tLg 306f nufP t/ df]xgn] Tolt g} If]qkmnsf] 
v]t b'O{ 306fdf vg] eg] pgLx¿n] u/]sf sfo{df s] km/s eof] xf]nf < oxfF b'j} 
hgfn] a/fa/ sfo{ u/]sf 5g\ t/ /fdn] eGbf df]xgn] sd ;dodf Tolt g} sfd 
u/]sf 5g\ . PsfO ;dodf u/]sf] sfo{ x]g]{ xf] eg] df]xgn] k|lt306f u/]sf] sfd 
/fdn] eGbf a9L x'g cfpF5 . h;n] sd ;dodf ;f]xL sfd k"/f u5{ To;sf] 
;fdYo{ a9L x'G5 . k|lt;]s]G8 cyf{t\ Ps PsfO ;dodf u/]sf] sfo{nfO{ ;fdYo{ 
elgG5 . ;fdYo{ eg]sf] sfo{ ug]{ b/ xf] . o;nfO{af6 (watt) PsfOdf gflkG5 . 
oxfF sfo{nfO{ h'n (J)  / ;donfO{ ;]s]G8 (s) df gflkG5 . t;y{ ;fdYo{nfO{ h'n 
k|lt;]s]G8df gflkG5 . Ps h'n k|lt;]s]G8nfO{ Psaf6 klg elgG5 . 

s'g} klg oGqsf] ;fdYo{ yfxf kfPdf To; oGqn] slt l56f] sfo{ u5{ eGg] yfxf 
kfpg ;lsG5 . s'g} j:t'sf] ;fdYo{ 1 W  5 eGgfn] To; j:t'n] 1 s df 1 J sfo{ 
ug{ ;S5 eGg] s'/f a'lemG5 . oGqsf] ;fdYo{nfO{ cZj zlSt (horse power) 
PsfOdf klg gflkG5 . 

    ;fdYo{ (power) = sfo{ Work (W) / ;do time(t)  

    1 cZj zlSt (horse power) = sl/a 746 af6 (W) 

    1000 W = 103 W = 1 KW (kilowatt) 

    1000000 watt = 106 W = 1 MW (Megawatt) 

ul0ftLo ;d:of 

pbfx/0f  

;Ltfn] cfˆgf] 3/af6 20 kg ds} lnP/ 2 km 6f9f /x]sf] kfgL 36\6df uOg\ . 
ltgn] slt sfo{ ul/g < olb ltgn] pSt sfo{ 1 306fdf ul/g eg] ltgsf] ;fdYo{ 
slt xf]nf <    

     oxfF, b'/L (d) = 2km = 2 x 1000 m = 2000 m 

     lk08 (m) = 20 kg 

     ;do (t) = 1 h = 60 x 60 s = 3600 s 

     sfo{ (w) = ? 
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    ca pSt j:t'sf] tf}nsf nflu, tf}n (F) = m x g = 2 X 9.8 = 19.6 N 

    ;"qfg';f/, sfo{ (W) = F x d 

                                = 19.6 x 2000m/s 

                                = 39200 J 

        km]l/, ;fdYo =W/t

                          =39200/3600

                          = 10.89 watt 

     To;sf/0f ;Ltfn] u/]sf] sfo{ 39200 J 5 / ltgsf] ;fdYo{ 10.89 watt  x'G5 .

	 7.2	 zlSt (Energy) 

hgfj/ vfgfaf6 zlSt k|fKt u5{ . uf8L, df]6/, xjfO{hxfh cflb l8h]n, k]6«f]n 
jf cGo OGwgaf6 zlSt k|fKt u5{g\ eg] ljB'tLo pks/0fn] ljB't\af6 zlSt k|fKt 
u5{g\ . zlStn] g} sfo{ ug]{ an pknAw u/fpF5 . To;}n] s'g} klg sfo{ ug{ ;Sg] 
Ifdtf (capacity) nfO{ zlSt (energy) elgG5 .

zlStnfO{ h'n (J) PsfOdf gflkG5 .

pmhf{ eg]sf] sfd ug{ jf kl/jt{g Nofpg] Ifdtf xf] . of] To:tf] Ifdtf h;n] s'g} 
sfo{ k"/f ug{, j:t' ;fg{ jf kl/jt{g ug{ k|of]u ul/G5 . 

pmhf{ ef}ltszf:qdf Ps cfwf/e"t cjwf/0ff xf] . of] ljleGg ¿kdf cjl:yt 
5 . pmhf{ Ps j:t'af6 csf]{ j:t'df :yfgfGt/0f ug{ ;lsG5 jf Ps ¿kaf6 
csf]{df ¿kfGt/0f ug{ ;lsG5 .

ha xfdL es'G8fnfO{ lss xfG5f}F, es'G8fn] ult pmhf{ k|fKt u5{ / es'G8f] u'8b} 
Ps 7fpFaf6 csf]{ 7fpFdf k'U5 . o; cj:ydf pmhf{ es'G8f];Fu} :yfgfGt/0f x'G5 .  
xfd|f] v'6\6fdf /x]sf] ;l~rt zlSt ult zlStdf ¿kfGt/0f ePsf] x'G5 .

zlStsf ¿k (Forms of Energy)

xfd|f] b}lgs hLjgdf ljleGg k|sf/sf sfo{ eO/x]sf x'G5g\ . tL sfo{ ug{ ljleGg 
¿ksf zlStsf] cfjZostf k5{ . oflGqs zlSt, tfk zlSt, Wjlg zlSt, 
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r'DasLo zlSt, k|sfz zlSt, ljB't\ zlSt /f;folgs zlSt, kf/df0fljs zlSt 
cflb zlStsf ljleGg ¿k 5g\ . s]xL zlStdf ¿k o; k|sf/ 5g\ M

oflGqs zlSt (Mechanical Energy)

s'g} j:t'sf] rfn jf l:ylt kl/jt{gsf sf/0fn] pTkGg x'g] zlStnfO{ oflGqs 
zlSt elgG5 . oflGqs zlStnfO{ b'O{{ efudf afF8\g ;lsG5 M 

-s_	 l:ylt zlSt (Potential energy)

-v_	 ult zlSt (Kinetic Energy)

-s_ l:ylt zlSt (Potential energy)

l:ylt zlSt ef}lts lj1fgsf] Pp6f dxŒjk"0f{ cjwf/0ff xf] h;n] xfdLnfO{ 
j:t'n] s;/L pmhf{ e08f/0f ug{ ;S5 eg]/ a'em\g d2t u5{ . of] Ps ;l~rt 
pmhf{ h:t} xf] h'g ;w} k|of]u x'g klv{/x]sf] h:tf] b]lvG5 . h;/L tflgPsf] /a/ 
AofG8df l:ylt zlSt ;l~rt /x]sf] x'G5 . To:t} pRr prfOsf] afFwdf hDdf 
ul/Psf] kfgLdf /x]sf] ;l~rt zlStn] 6af{Ogx¿ 3'dfP/ lah'nL pTkfbg ul/G5 .  
o;/L s'g} j:t'df To;sf] :yfg jf l:ylt kl/jt{gsf sf/0fn] ;l~rt ePsf] 
zlStnfO{ l:ylt zlSt (potential energy) elgG5 .

cUnf] :yfgdf hDdf ul/P/ /flvPsf] 9'ª\uf, OF6f cflbdf :yfgsf sf/0fn] l:ylt 
zlSt ;l~rt x'G5 . s'g} l:k|ªnfO{ v'DRofpFbf, tGsfpFbf, aª\UofpFbf, bd lbOPsf] 
38Ldf To;sf] l:yltdf kl/jt{g x'G5 / l:ylt zlSt ;l~rt x'G5 .  

	 lj|mofsnfk M 1

Pp6f u'n]nL / d6\ofª\u|f lng'xf];\ . sf]xL gePsf] v'nf 7fpFdf u'n]nL tGsfP/ 
d6\ofª\u|f 5f]8\g'xf];\ . ca tnsf k|Zgdf ljrf/ ug'{xf];\ / lgisif{ lgsfNg'xf];\ M 
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1.	 d6\ofª\u|fnfO{ k/;Dd k'¥ofpg s'g zlStsf] k|of]u eof] < 

2.	 Tof] zlSt sxfFaf6 cfof] <

3.	 s'g} cUnf] :yfgdf hDdf ul/Psf] kfgL, 9'ª\uf, OF6fdf cflbdf s'g zlSt 
;l~rt xf]nf <

xfd|f] xftsf] df+;k]zLdf zlSt x'G5 . pSt zlSt u'n]nLnfO{ tGsfpFbf u'n]nLsf] 
/a/df uP/ ;l~rt x'G5 . o;/L tlGsPsf] /a/df hDdf ePsf] zlStn] 
d6\ofª\u|fnfO{ k/;Dd k'¥ofpF5 . oxL tlGsPsf] /a/df hDdf ePsf] zlSt g} 
l:ylt zlSt (potential energy) xf] . 

l:ylt zlSt lgDglnlvt sf/s tŒjdf lge{/ k5{ M

-s_ j:t'sf] prfO M s'g} j:t'sf] prfO jf l:ylt To; j:t'df ;l~rt x'g] l:ylt 
zlStsf] dfqf lgw{f/0f ug{ Ps dxŒjk"0f{ sf/s tŒj xf] . s'g} j:t' hlt pRr 
:yfgdf /flvG5, Tolt g} o;sf] l:ylt zlSt a9L x'G5 . s'g} j:t'df ;l~rt 
x'g] l:ylt zlSt To; j:t'sf] prfO;Fu k|ToIf ;dfg'kflts x'G5 . j:t'sf] prfO 
a9\of] eg] j:t'df ;l~rt x'g] l:ylt zlSt klg a9\5 / prfO 36\of] eg] l:ylt 
zlSt klg 36\5 .

-v_ j:t'sf] lk08 M j:t'sf] lk08n] klg To; j:t'df ;l~rt x'g] l:ylt zlStnfO{{ 
k|efj kf5{ . Pp6} prfOdf /x]sf b'O{{ j:t'dWo] yf]/} lk08 ePsf] j:t'df eGbf w]/} 
lk08 ePsf] j:t'df l:ylt zlSt a9L ;l~rt /x]sf] x'G5 . s'g} j:t'df ;l~rt 
x'g] l:ylt zlSt To; j:t'sf] lk08;Fu k|ToIf ;dfg'kflts x'G5 . j:t'sf] lk08 
a9of] eg] j:t'df ;l~rt x'g] l:ylt zlSt klg a9\5 / lk08 36\of] eg] l:ylt 
zlSt klg 36\5 .

To;sf/0f l:ylt zlSt j:t'sf] prfO jf l:ylt / o;sf] lk08 b'j}df lge{/ k5{ .  

oflGqs pks/0fdf ;l~rt l:ylt zlSt k|of]u eO{ /x]sf] x'G5 . pbfx/0fsf nflu 
Ps k]G8'nd 38Ldf l:ylt zlSt ult zlStdf ¿kfGt/0fsf] sf/0fn] 38Lsf] ;"o{ 
bfFof afFof bf]ng ul//x]sf] x'G5 .

-v_ ult zlSt (Kinetic Energy)

ult zlSt pmhf{sf] Ps ¿k xf] h'g s'g} j:t'df o;sf] ultsf] sf/0f ;l~rt 
x'G5 . of] ultdf /x]sf] j:t'sf] pmhf{ xf] / of] j:t'sf] lk08 / To;sf] ult b'j}df 
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lge{/ x'G5 . 

Uflt zlSt Ps cjwf/0ff xf] h;n] xfdLnfO{ ultdf j:t';Fu ;DalGwt pmhf{ 
a'em\g d2t k5{ . ha s'g} j:t' ultdf x'G5, To;df Uflt zlSt x'G5 . ef}lts 
lj1fgdf ult zlSt ultzLn j:t'sf] Jojxf/sf] JofVof ug{ k|of]u ul/G5 . 

ultdf /x]sf] 6]lg; an ;dfpg ;lhnf] x'G5 eg] lj|ms]6 an ;dfpg sl7g x'G5 . 
o;af6 xfdL lgisif{ lgsfNg ;S5f}F ls rfndf ePsf x/]s lk08df zlSt x'G5 . 
pSt zlStnfO{ xfdL ult zlSt eG5f}F . j:t'df x'g] rfnn] ubf{ pTkGg zlStnfO{ 
ult zlSt (kinetic energy) elgG5 . u'l8/x]sf] an, pl8/x]sf] r/f], alu/x]sf] 
kfgL, alx/x]sf] xfjf / u'l8/x]sf] df]6/df x'g] zlSt ult zlStsf pbfx/0f x'g\ .

ult zlSt ktf nufpg (KE) = 1/2 m v2, ;"q k|of]u u/]/ j:t'sf] lk08 (m) / 
j]u (v) sf] cfwf/df u0fgf ul/G5 . ult zlStsf] PsfO h'n (J) xf] .

ult pmhf{ oftfoftsf] ljleGg ;af/L ;fwgdf pkof]u ul/G5 . pbfx/0fsf nflu 
rln/x]sf] sf/df ult pmhf{ x'G5, h'g ;jf/LnfO{ cufl8 a9fpgsf nflu oflGqs 
pmhf{df kl/0ft x'G5 . To:t} rln/x]sf] ;fOsn jf bf}8g] JolStdf klg ult pmhf{ 
x'G5 .

	 zlStsf] ¿kfGt/0f (Transformation of energy) 

3/sf] 5tdf /fv]sf] 6\ofª\sLsf] kfgL, afFw jf 8\ofddf /fv]sf] kfgL, tfn jf 
kf]v/Ldf hDdf ePsf] kfgL cflbdf l:ylt zlSt x'G5 . olb pSt kfgL aUof] eg] 
l:ylt zlSt ult zlStdf ¿kfGt/0f x'G5 . o;/L zlSt Ps ¿kaf6 csf]{ ¿kdf 
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¿kfGt/0f x'G5 t/ ljgfz x'Fb}g . ctM zlSt g t pTkGg x'G5 gt ljgfz x'G5 . 
o;nfO{ zlSt ;+/If0fsf] l;4fGt (law of conservation of energy) elgG5 . b}lgs 
hLjgdf xfdLnfO{ ljleGg ¿kdf zlStsf] cfjZostf k5{ . slxn] l:ylt zlSt 
rflxG5 eg] slxn] ult zlSt rflxG5 . slxn] k|sfz zlSt rflxG5 eg] slxn] 
ljB't\ zlSt . slxn] r'DasLo zlSt rflxG5 eg] slxn] Wjlg zlSt . To;}n] 
xfdL;Fu pknAw ePsf] zlStnfO{ pks/0fsf ;xfotfn] ¿kfGt/0f u/L rflxPsf] 
¿kdf abNg] k5f}{F . o;nfO{ zlStsf] ¿kfGt/0f elgG5 . pbfx/0fsf nflu ;f]nf/ 
Kofg]n (solar Pannel) n] ;f}o{ zlStnfO{ ljB't\ zlStdf ¿kfGt/0f u5{ . lrdn] 
ljB't\ zlStnfO{ k|sfz zlStdf ¿kfGt/0f u5{ . lx6/n] ljB't\zlStnfO{ tfk 
zlStdf ¿kfGt/0f u5{ . 6r{nfO6n] ljB't\ zlStnfO{ k|sfz zlStdf ¿kfGt/0f 
u5{ .

zlSt ¿kfGt/0fsf] csf]{ pbfx/0f lgDgfg';f/ k|:t't ug{ ;lsG5 M 

8\ofdsf] kfgL -l:ylt zlSt_ → 8\ofdaf6 emf/]sf] kfgL -ult zlSt_ → kfgLn] 
6jf{Og rnfpFbf -ult zlSt_ → aQL afNbf -ljB't\ zlSt_ -k|sfz zlSt_

	 lj|mofsnfk M 2 

Pp6f lj|ms]6sf] an b'O{ tNn] 3/sf] 5taf6 cfˆgf] ;fyLåf/f v;fNg nufpg'xf];\ . 
tkfO{F{ e'OFdf a;]/ an v;]sf] /fd|/L cjnf]sg ug{'xf];\ . cjnf]sg u/]kl5 
lgDglnlvt k|Zgsf] pQ/ lbg'xf];\ M

-s_	 annfO{ cem dfyLaf6 v;fNbf s] x'GYof] xf]nf <

-v_	 an v;fNg'eGbf klxnf andf s'g zlSt ;l~rt lyof] / an v:g nfUbf 
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Tof] zlSt s'g zlStdf ¿kfGt/0f eof] < 

s'g} j:t'nfO{ s]xL prfOaf6 v;fNbf To;sf] prfOsf] sf/0fn] To;df ;l~rt 
/x]sf] l:ylt zlSt j:t' v:g nfUbf To;df cfPsf] ultn] ubf{ l:ylt zlSt ult 
zlStdf kl/0ft x'G5 .                                                                    

gjLs/0fLo / cgjLs/0fLo pmhf{sf ;|f]t (Renewable and non renewable 
sources of energy )

tkfO{F{Fsf] 3/df vfgf ksfpgsf nflu s]sf] k|of]u ug]{ ug'{ePsf] 5 < vfgf ksfpg 
k|of]u ul/g] bfp/f, uf]a/UofF;, LP (liquefied petrolum) UofF; / ljB't\ s;/L 
kfpg jf pTkfbg ug{ ;lsG5 < s;}n] vfgf ksfpg bfp/f, uf]a/ UofF;, LP UofF;, 
ljB't\sf] k|of]u u/]/ rNg] lx6/ jf OG8S;g r'Nxf] (induction stove) sf] k|of]u 
ug'{x'G5 xf]nf . bfp/f hª\unaf6 kfOG5 . alu/x]sf] kfgLdf x'g] zlStnfO{ pkof]u 
u/]/ hnljB't\ / vlgh t]nnfO{ k|zf]wg u/]/ LP UofF; lgsflnG5 . ;jf/L ;fwg 
rnfpg, hf8f] df};ddf z/L/nfO{ Gofgf] kfg{, cGg afnL ;'sfpg, lgdf{0f sfo{df 
ljleGg k|sf/sf cf}hf/ jf pks/0f rnfpg klg pmhf{sf] cfjZostf k5{ .

zlSt k|fKt ug{ ;lsg] j:t'nfO{ zlStsf ;|f]t elgG5 . bfp/f, uf]a/UofF;, sf]Onf, 
LP UofF;, k]6«f]lnod kbfy{, ;"o{ cflb zlStsf ;|f]t x'g\ .

Ps k6s k|of]u ul/;s]kl5 k|s[ltdf 5f]6f] ;dodf k'g pTkfbg x'g] pmhf{sf 
;|f]tnfO{ gjLs/0fLo pmhf{ (renewable energy) elgG5 . o;nfO{ k'gM k'gM k|of]u 
ug{ ;lsG5 . ljB't\, jfo' pmhf{, ;f}o{ pmhf{, bfp/f, afof]UofF;, uf]a/UofF; cflb 
gjLs/0fLo pmhf{sf ;|f]t x'g\ . 5f]6f] ;dodf klg pTkfbg x'g] ePsfn] gjLs/0fLo 
pmhf{sf] k|of]udf hf]8 lbg'k5{ . 

Psk6s k|of]u ul/;s]kl5 k|s[ltdf 5f]6f] ;dodf k'gM pTkfbg x'g g;Sg] phf{sf 
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;|f]tnfO{ cgjLs/0fLo (non-renewable energy) pmhf{sf ;|f]t elgG5 . o;nfO{ 
k'gM k'gM k|of]u ug{ ;lsFb}g . cgjLs/0fLo pmhf{sf ;|f]t lg/Gt/ k|of]u ubf{ 36\b} 
/ ;lsFb} hfG5g\ . l8h]n, k]6«f]n, d6Lt]n, LP UofF;, sf]Onf, Go'lSno/ pmhf{ 
cflb cgjLs/0fLo pmhf{sf ;|f]t x'g\ .

	 lj|mofsnfk M 3 

tkfO{F{sf] ufpF6f]ndf k|of]u ul/g] cgjLs/0fLo phf{sf ;|f]tsf] gfd / To;sf 
pkof]lutf tnsf] tflnsfdf n]Vg'xf];\\ M

j|m=;+= cgjLs/0fLo pmhf{sf] ;|f]t pkof]lutf

1 k]6«f]n df]6/;fOsn rnfpg

2

3

4

5

6

tkfO{F{sf] ufpF6f]ndf k|of]u ul/g] gjLs/0fLo phf{sf ;|f]tsf] gfd / To;sf 
pkof]lutf tnsf] tflnsfdf n]Vg'xf];\\ M

j|m=;+= cgjLs/0fLo pmhf{sf] ;|f]t pkof]lutf

1 bfp/f cfuf] afNg

2

3

4

5

6
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	 hLjfjz]if OGwg (Fossil fuel) 

cfhef]ln w]/}  oftfoftsf ;fwg l8h]n, k]6«f]naf6 rNg] u5{g\ . sf]Onf afn]/ 
lg:sg] tfk zlStaf6 /]n rnfpg / snsf/vfgfdf d]l;g rnfpg ;lsG5 . oL 
k]6«f]n, l8h]n, d6Lt]n, sf]Onf cflb s;/L ag]sf] xf]nf < k[YjLsf] w/ftnLo 
:j¿kdf 7'nf 7'nf kl/jt{g x'Fbf hª\un / ;d'b|L hLj k'l/g uO{ hLjfjz]ifdf 
kl/0ft eP . ltg} hLjfjz]if cTolws rfk / tfksf sf/0fn] nfvf}F jif{sf] 
cGt/fndf /f;folgs kl/jt{g eO vlgh sf]Onf / t]n aGg k'u] . o;/L nfvf}F 
jif{;Dd hldgd'lg hLjfjz]if lylrP/ ag]sf] vlgh t]n -k]6«f]n, l8h]n, d6Lt]n 
cflb_ / sf]OnfnfO{ hLjfjz]if OGwg elgG5 .	

	 hLjfjz]if pmhf{sf kmfObf 

-s_	 cGo k|sf/sf OGwgx¿sf] bfFhf]df ;j{;'ne 5 .

-v_	 9'jfgL ug{ ;lhnf] x'G5 .

-u_	 o;nfO{ ljleGg ;jf/L;fwg / snsf/vfgf ;~rfng ug{ o;sf] k|of]u 
x'G5 . 

-3_	 hLjfjz]if pmhf{af6 w]/} tfk zlSt k|fKt x'g] ePsfn] pBf]u, sf/vfgfx¿df 
o;sf] cTolws k|of]u x'G5 .

-ª_	 hLjfZd OGwg pBf]un] /f]huf/Lsf cj;/ l;h{gf u5{g\ / cy{Joj:yfdf 
of]ubfg k'¥ofpF5g\ .

	 hLjfjz]if pmhf{sf a]kmfObf 

-s_	 hLjfjz]if OGwgsf] lg/Gt/ cTolws k|of]un] o;sf] e08f/ l/lQg] vt/f 
x'G5 . 

-v_	 hLjfjz]if OGwg afNbf jftfj/0fLo k|b"if0f x'G5 .

-u_	 hLjfZd OGwgsf] bxgn] Zjf;k|Zjf; ;d:of lgDTofpg ;S5 .
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	 lj|mofsnfk M 4 

tn lbPsf pmhf{sf ;|f]tnfO{ gjLs/0fLo jf cgjLs/0fLo pmhf{sf] ;|f]tdf 
5'6\ofpg'xf];\ / ltgLx¿sf] Pp6f kmfObf / Pp6f a]kmfObf n]Vg'xf];\\ M

j|m=;+= ;|f]t
gjLs/0fLo jf 
cgjLs/0fLo

kmfObf a]kmfObf

1 l8lhn cgjLs/0fLo oftfoftsf ;fwg 
;~rfng ug{ 
pkof]u ul/G5 .

Jffo'k|b"if0f 
u5{ .

2 uf]a/ UofF; 

3 hnljB't\ 

4 ;f}o{ zlSt

5 k]6«f]n

6 jfo' pmhf{

7 sf]Onf

8 d6Lt]n

	 j}slNks pmhf{ (Alternative energy)  

cgjLs/0fLo zlStsf] k|of]unfO{ sd ug{ jf hf]ufpgsf nflu k|of]u ul/g] 
pmhf{sf ;|f]tnfO{ j}slNks pmhf{ elgG5 . hnljB't\, ;f]nf/ zlSt, uf]a/UofF;, 
afof] UofF; cflb g]kfndf k|of]u eO/x]sf s]xL j}slNks pmhf{ x'g\ . To:t} 
afof]df;, lhof]yd{n pmhf{ / cf0fljs pmhf{ klg j}slNks pmhfsf] ;|f]t xf] . 
ufO{j:t'sf] dnd"qnfO{ k|of]u u/]/ lg:sg] uf]a/Uof;nfO{ vfgf ksfpg k|of]u ug{ 
;lsG5 . ljB't\sf] kx'Fr gk'u]sf / ef}uf]lns ¿kn] ljs6 7fpFdf ;f]nf/ zlSt 
klg cgjLs/0fLo pmhf{sf] pko'St ljsNk x'g ;S5 . To;}n] g]kfnsf] ef}uf]lns 
agfj6 / kl/l:yltnfO{ x]bf{ ;f]nf/ zlSt / uf]a/UofF; pko'St j}slNks pmhf{sf] 
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;|f]tsf ¿kdf k|of]u eO/x]sf 5g\ . j}slNks pmhf{sf] k|of]u a9fpgsf nflu 
g]kfn ;/sf/n] cfly{s cg'bfg jf cGo ;x'lnot klg k|bfg ub}{ cfPsf] 5 .  

 

	 pmhf{ art ug]{ pkfo (Ways of saving energy) 

clxn] ljZjel/ g} hLJffjz]if pmhf{sf] dfu / vkt a9bf] j|mddf 5 . cgjLs/0fLo 
pmhf{sf] cTolws k|of]un] ubf{ lgs6 eljiodf cfpg ;Sg] zlSt cefjsf] 
ljs/fn cj:yfnfO{ pmhf{ ;ª\s6 (energy crisis) elgG5 . pmhf{ ;ª\s6 cfpg 
glbg pmhf{sf] ;+/If0f ug'{k5{ . pmhf{sf] ldtJooL / ;xL tl/sfn] k|of]u ug'{ eg]sf] 
g} pmhf{sf] ;+/If0f ug'{ g} xf] . xfd|f] b]zsf] ;Gbe{df pmhf{ ;ª\s6sf] ;d:ofnfO{ 
sd ug{ lgDglnlvt pkfo ckgfpg ;lsG5 M 

-s_	 cgfjZos ¿kdf phf{sf] k|of]u gug]{ 

-v_	 g]kfn s[lifk|wfg b]z ePsfn] ubf{ u|fdL0f If]qdf uf]a/ UofF;sf] k|of]u ug{df 
hf]8 lbg] 

-u_	 hnljB't\sf] pTkfbg a9fpFb} o;nfO{ vfgf ksfpg], ljB'tLo ;jf/L ;fwg 
rnfpg] h:tf ax'pkof]uL sfddf w]/} k|of]u ug]{ 

-3_	 ;f]nf/ Kofgnsf] k|of]u u/]/ pTkGg x'g] ljB't\ zlStsf] ljleGg sfddf 
k|of]u ug]{ 

-ª_	 cgjLs/0fLo phf{sf] ;6\6fdf ;s];Dd gjLs/0fLo pmhf{sf ;|f]t k|of]u ug]{ 
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	 7.4 tfk / tfksd (Heat and temperature) 

	 tfk (Heat)

tfk pmhf{sf] Ps ¿k xf] h'g tfkdfg leGgtfsf] sf/0f j:t' jf k|0ffnLlar 
:yfgfGt/0f x'G5 . of] s'g} kbfy{leq s0fx¿sf] clgoldt ult;Fu ;DalGwt pmhf{ 
xf] .

;"o{ tfk zlStsf] d'Vo ;|f]t xf] . ;"o{af6 k|fKt x'g] tfkaf6 ljleGg sfd ug{ 
;lsG5 . n'uf ;'sfpg, bfp/f ;'sfpg, la:s'g ;'sfpg, hf8fdf 3fd tfKg ;f}o{ 
tfksf] k|of]u ul/G5 . ;"o{ afx]s cGo ;|f]taf6 klg tfk k|fKt ug{ ;lsG5 . bfp/f, 
hLjfjz]if OGwg, ljB't\ lx6/ cflb klg tfksf ;|f]t x'g\ . tfk Psk|sf/sf] zlSt 
xf] h;n] xfdLnfO{ tftf]kgfsf] r]tgf lbG5 . tfksf] P; cfO{ PsfO (SI unit) 
h'n (J) xf] . s'g} j:t'nfO{ tfk lbFbf To;sf] tfkj|md a9\5 .

tfk Ps k|sf/sf] pmhf{ xf] h'g tftf] j:t'af6 lr;f] j:t'df k|jfx x'G5 . of] 
k|jfx, ;+jxg, jf ljls/0f elgg] k|lj|mofdfkm{t x:tfGt/0f ul/G5 . km/s km/s 
tfkj|mdsf b'O{{ j:t' ;Dks{df cfpFbf tfkLo ;Gt'ng gk'u];Dd tfk pmhf{ pRr 
tfkj|md ePsf] j:t'af6 sd tfkj|md ePsf] j:t'df ;5{ .

vfgf ksfpg tfk k|of]u ul/G5 . :6f]e, cf]eg jf dfOj|mf]j]e k|of]u ug{] xf];\ 
tfknfO{ vfgfsf] tfkj|md a9fpg, ksfpg, a]s ug{ jf tftf] agfpg k|of]u 
ul/G5 .

	 tfkj|md (Temparature) 

tfkj|md s'g} j:t' jf kbfy{ slt tftf] jf lr;f] 5 eGg] dfkg xf] . o;n] 
j:t'df /x]sf] tflko ph{fsf] l8u|LnfO{ ;ª\s]t u5{ . tfkj|mdnfO{ ;]lN;o; (°C), 
km/]gxfO6 (°F) jf s]lNeg (K) h:tf PsfO k|of]u u/]/ gflkG5 .

tfkj|md s'g} kbfy{leq /x]sf] s0fx¿sf] cf};t ult pmhf{sf] gfk xf] . ha s0fx¿ 
l56f] ultdf ;5{, tfkj|md pRr x'G5, ha s0fx¿ l9nf] x'G5, tfkj|md sd x'G5 .
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	 ydf]{ld6/ (Themometer) 

ydf]{ld6/ tfkj|md dfkg ug{ k|of]u ul/g] pks/0f xf] . o;df kf/f] jf cNsf]xn 
h:tf t/n kbfy{n] el/Psf] nfdf], ;fF3'/f] Unf;sf] 6\o'a x'G5, h'g tfkj|mddf x'g] 
kl/jt{g;Fu lj:tf/ jf ;ª\s'lrt x'G5 . ydf]{ld6/n] tfkj|md kl/jt{g;Fu kbfy{ 
lj:tf/ jf ;ª\s'rg ug{] l;4fGtdf cfwfl/t x'G5 . ydf]{ld6/leqsf] t/n ttfpFbf 
lj:tf/ x'G5 / lr;f] x'Fbf ;ª\s'lrt x'G5, h;n] ub{f of] ;fF3'/f] 6\o'adf /x]sf] 
t/n dfly p7\5 jf tn v:5 . 

kf/f] ydf]{ld6/nfO{ ljrf/ u/f}F . ha ydf]{ld6/nfO{ Gofgf] jftfj/0fdf /flvG5, 
6\o'aleqsf] kf/f] lj:tf/ x'G5 / a9\5 . To;kl5 tfkj|mdnfO{ t/nsf] :t/;Fu 
ydf]{ld6/df dfkg kª\lSta4 u/]/ kl9G5 . To;} u/L ha ydf]{ld6/nfO{ lr;f] 
jftfj/0fdf /flvG5, kf/f ;ª\s'lrt x'G5 / v:5, sd tfkj|mdnfO{ ;ª\s]t u5{ .

xfd|f] b}lgs hLjgdf ljleGg Jofjxfl/s k|of]u 5g\ . ydf]{ld6/x¿ ;fdfGotof 
:jf:Yo ;]jf ;]l6ªdf z/L/sf] tfkj|md dfkg ug{ k|of]u ul/G5 . ltgLx¿n] 
h/f] klxrfg ug{, :jf:Yo cj:yf lgu/fgL ug{ / /f]usf] lgbfg ug{ d2t k5{ . 
ydf]{ld6/x¿ xfjfsf] tfkj|md dfkg ug{ df};d :6];gdf k|of]u ul/G5 .  

JolStsf] z/L/sf] tfkj|md gfk]/ tkfO{F{FnfO{ h/f] cfPsf] 5 ls 5}g eg]/ yfxf 
x'G5 . o;/L z/L/sf] tfkj|mdnfO{ gfKbf j'mg PsfOdf n]lvG5 xf]nf < ;fdfGotM 
xfd|f] z/L/sf] tfkj|mdnfO{ l8u|L km/]GxfO6 (°F) PsfOdf gflkG5 . xfd|f] z/L/sf] 
tfkj|md ;fdfGo cj:yfdf 98.6°F x'G5 t/ h/f] cfPsf] a]nf z/L/sf] tfkj|md 
a9\5 . To;}n] h/f] cfPsf] dflg;sf] z/L/sf] tfkj|md 98.6°F eGbf a9L x'G5 . 
tfkj|mdnfO{ l8u|L ;]lN;o; (°C) PsfOdf klg gflkG5 . tfkj|mdsf] rngrNtLsf 
PsfO °C / °F ePtfklg o;sf] S.I. PsfO s]lNeg (K) xf] .

	 tfkj|md / tfksf] ;DaGw 

tfkzlSt a9L tfkj|md ePsf] j:t'af6 sd tfkj|md ePsf] j:t'tkm{ ;5{ . s'g} 
klg j:t'n] tfk zlSt k|fKt u/]df tfkj|md a9\5 t/ tfk u'dfPdf tfkj|md 36\5 . 
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hf8f] ofddf xfd|f] j/k/sf] tfkj|md sd x'G5 . tfk zlSt sf/0f xf] eg] tfkj|md 
To;sf] c;/ xf] .

tfk zlSt a9fof] eg] tfkj|md a9\5 tfk zlSt 36\of] eg] tfkj|md 365 . o;/L 
tfkj|md tfkzlStdf lge{/ x'G5 . wf/fdf /x]sf] kfgLsf] tfkj|md jftfj/0fsf] 
tfkj|md;Fu a/fa/ x'G5 . dflg;sf] z/L/sf] tfkj|md ;fdfGo cj:yfdf ;wF} l:y/ 
(98.6 °F) x'G5 . lr;f] kfgL 5'Fbf xfd|f] z/L/sf] tfk zlSt kfgLdf ;5{ / xfdLnfO{ 
kfgL lr;f] nfU5 . tfkj|md ydf]{ld6/ k|of]u u/]/ dfkg ul/G5 eg] tfk zlSt 
Sofnf]/L ld6/af6 dfkg ul/G5 .

s'g} b'O{{ j:t'df Pp6} tfkj|md x'g ;S5 t/ tfksf] km/s dfqf x'g ;S5 . 
pbfx/0fsf nflu Ps sk tftf] lrof / kf}8L kf]v/Lsf] tfkj|md ;dfg x'g ;S5 
t/ lrofsf] skdf sd tfk x'G5 lsgeg] o;df sd lk08 x'G5 .

tfk / tfkj|mdlarsf] ;DaGwnfO{ a'‰bf xfdLnfO{ pmhf{ s;/L k|jfx x'G5 / 
xfdLn] xfd|f] b}lgs hLjgsf ljleGg kIfdf tfkLo cj:yfnfO{ s;/L lgoGq0f / 
x]/km]/ ug{ ;S5f}F eg]/ a'‰g d2t u5{ . 

	 7.7	 t/ª\u (Wave) 

zlSt Ps :yfgb]lv csf]{ :yfg;Dd 
ljleGg tl/sfaf6 k|;f/0f x'G5 . 
klxnf], j:t' g} Ps 7fpFb]lv csf]{ 
7fpF k'u]/ zlStsf] k|;f/0f x'g ;S5 . 
h:t} aGb'saf6 lgl:sPsf] uf]nL, 
kmflnPsf] 9'ª\uf cflb . bf];|f], 
t/ª\udfkm{t zlSt Ps :yfgaf6 csf]{ :yfgdf k'U5 . pbfx/0fsf nflu xfdLn] 
zfGt kf]v/Lsf] lardf 9'ª\uf kmfNof}F eg] pSt 9'ª\ufdf ePsf] ult zlStn] 
kf]v/Lsf] kfgLsf c0f'df sDkg k}bf u5{ . sDkg x'Fbf pTkGg ePsf] t/ª\u 
kf]v/Lsf] lsgf/tkm{ k|;f/0f x'G5 . kfgLsf] t/ª\u k|;f/0f x'Fbf kfgLsf c0f' 
tndfly sDkg x'G5g\ eg] t/ª\usf] k|;f/0f kf]v/Lsf] laraf6 lsgf/tkm{ x'G5 . 
t/ª\u lsgf/fdf k'Ubf pSt :yfgdf kfgLn] lxsf{Psf] b]Vg ;lsG5 . o;/L t/ª\un] 
9'ª\ufdf ePsf] sfOg]l6s zlSt kf]v/Lsf] laraf6 lsgf/f;Dd k'¥ofpg] sfd u5{ . 
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To;}n] t/ª\u eg]sf] zlSt k|;f/0fsf] ;fwg xf] . o;/L ult zlStsf] sf/0fn] s'g} 
c0f'df /x]sf] zlSt k|;f/0f x'g] dfWodnfO{ t/ª\u elgG5 . 

Ps t/ª\un] dfWodnfO{ :yfoL ¿kdf lj:yflkt gu/L pmhf{ k|jfx ul//x]sf] x'G5 . 
t/ª\u ljleGg ¿kdf cjnf]sg ug{ ;lsG5 . h:t} kfgL t/ª\u, Wjlg t/ª\u, 
k|sfz t/ª\u 

	 t/ª\usf] k|sf/ (Types of wave) 

s'g} t/ª\u k|;f/0f x'g dfWoodsf] cfjZostf k5{ eg] s'g}nfO{ kb}{g . o; 
cfwf/df t/ª\u b'O{{ k|sf/sf x'G5g\, M 

-1_ oflGqs t/ª\u / -2_ ljB't r'DasLo t/ª\u 

	 1. oflGqs t/ª\u 

h'g t/ª\unfO{ k|;f/0f x'gsf nflu dfWodsf] cfjZostf k5{, To; t/ª\unfO{ 
oflGqs t/ª\u (mechanical wave) elgG5 . h'g t/ª\unfO{ k|;f/0f x'g dfWodsf] 
cfjZostf kb}{g, To;nfO{ ljB't\ r'DasLo t/ª\u (electromagnetic wave) 
elgG5 . h:t} k|sfz t/ª\u, PS;/] /]l8of] t/ª\u cflb ljB't\ r'DasLo t/ª\u 
x'g\ . oflGqs t/ª\u klg b'O{{ k|sf/sf x'G5g\, nlª\uRo'l8gn t/ª\u / 6«fG;e;{ 
t/ª\u 

	 -s_ 6«fG;e;{ t/ª\u (Transverse wave) 

h'g t/ª\udf dfWodsf s0fx¿sf] k|;f/0flbzf / t/ª\u k|;f/0f x'g] lbzf nDa 
eO{ k|;f/0f x'G5\, To:tf] t/ª\unfO{ 6«fG;e;{ t/ª\u elgG5 . c0f'x¿sf] sDkg 
x'g] lbzfdf nDa eP/ x'G5 eg] To:tf] t/ª\nfO{ 6«fG;e;{ t/ª\u elgG5 . kfgLdf 
pTkGg x'g] t/ª\u 6«fG;e;{ t/ª\u xf] . 6«fG;e;{ t/ª\u j|m]:6 / 6«km eP/ k|;f/0f 
x'G5 .
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	 nª\luRo'l8gn t/ª\u (Longitudinal wave) 

h'g t/ª\udf dfWodsf s0fx¿sf] k|;f/0f lbzf / t/ª\u k|;f/0f x'g] lbzf 
Pp6} x'G5\, To:tf] t/ª\unfO{ nª\luRo'l8gn t/ª\u (Longitudinal wave) t/ª\u 
elgG5 . Wjlg t/ª\u nª\luRo'l8gn t/ª\u xf] . 

nª\luRo'l8gn t/ª\udf t/ª\u k|;f/0f x'g] lbzf / dfWodsf s0f sDkg x'g] lbzf 
Pp6} x'G5 h'g t/ª\udf dfWodsf s0f t/ª\u k|;f/0f x'g] lbzflt/} cufl8 k5fl8 
x'Fb} sDkg u5{g\, To:tf] t/ª\u g} nª\luRo'l8gn t/ª\u xf] .

t/ª\u;Fu ;DalGwt s]xL zAb (Some terms related to waves) 

lrqdf 6«fG;e;{ t/ª\u b]vfOPsf] 5 .
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j|m]:6 (Crest):  s'g} dfWoddf t/ª\u aGbf dfWodsf s0fsf] dWol:ylt (mean 
position) b]lv dfly p7]sf] t/ª\usf] c+znfO{ j|m]:6 elgG5 . 

6«km (Trough): s'g} dfWoddf t/ª\u aGbf dfWodsf s0fx¿sf] dWol:ylt (mean 
position) b]lv tn uPsf] t/ª\usf] c+znfO{ 6«km elgG5 .

PlDKnRo"8 (Amplitude): t/ª\udf dfWodsf s0fsf] dWol:yltb]lv clwstd 
lj:yfkgnfO{ PlDKnRo'8 elgG5 . PlDKnRo'8nfO{ ;ª\st 'a' n] hgfOG5 . o;sf] 
P; cfO{ PsfO ld6/ (m) xf] . 

t/ª\u nDafO (Wavelenth): t/ª\usf] j'mg} Pp6f j|m]:6 jf 6«kmsf] pRrtd 
laGb'b]lv glhs}sf] csf]{ j|m]:6 jf 6«kmsf] pRrtd ljGb';Ddsf] b'/LNffO{ t/ª\u 
nDafO elgG5 . t/ª\u nDafOnfO{  λ (lambda) n] hgfOG5 . t/ª\u nDafOsf] 
P;= cfO{= PsfO ld6/ (m) xf] . 

k"0f{ t/ª\u (Complete wave): Pp6f j|m]:6 / Pp6f 6«km ldn]/ ag]sf] t/ª\usf] 
c+znfO{ Psk"0f{ t/ª\u elgG5 . 

cfj[lQ (Frequency): PsfO ;dodf aGg] hDdf t/ª\usf] ;ª\VofnfO{ To; 
t/ª\usf] cfj[lQ elgG5 . cfj[lQnfO{ ;ª\s]t 'f' n] hgfOG5 / o;sf] S.I. PsfO 
xh{ (Hz) xf] . 

PsfO ;dodf t/ª\un] kf/ ug]{ b'/LnfO{ t/ª\usf] j]u elgG5 . ul0ftLo ¿kdf 
cfj[lQ / t/ª\u nDafOsf] u'0fgkmn g} t/ª\usf] j]u xf] . 

 t/ª\usf] j]u (v) = t/ª\usf] cfj[lQ (f) × t/ª\u nDafO (λ)
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	 2. ljB't r'DasLo t/ª\u 

h'g t/ª\unfO{ k|;f/0f x'g dfWodsf] cfjZostf kb}{g, To;nfO{ ljB't\ r'DasLo 
t/ª\u (electromagnetic wave) elgG5 . h:t} k|sfz t/ª\u, PS;/] /]l8of] 
t/ª\u cflb ljB't\ r'DasLo t/ª\u x'g\ . ljB'tLo If]q / r'DasLo If]q lar 
sDkgsf] sf/0fn] pTkGg t/ª\unfO{ ljB't r'DasLo t/ª\u elgG5 .

         

t/ª\u a'em\g kfgLsf] Jojxf/b]lv ;"rgf / pmhf{sf] k|;f/0f;Dd ljleGg 36gf 
a'em\g' cfjZos 5 . o;n] xfdLnfO{ ;~rf/, dgf]/~hg, j}1flgs cg';Gwfg / 
k|fljlws k|ultx¿sf nflu ljleGg k|sf/sf t/ª\u cGj]if0f ug{ / k|of]u ug{ 
;xof]u u5{ .

	 7.8	 5fofsf] cjwf/0ff ( Concept of shadow) 

5fof eg]sf] cFWof/f] If]q jf cfsf/ xf] h'g 
ha s'g} j:t'n] k|sfzsf] af6f] /f]S5 ta 
aG5 . of] To; a]nf aG5 ha Ps ;|f]taf6 
k|sfz Ps ckf/bzL{ j:t'åf/f kf/ k5{, 
k|sfznfO{ o;sf] k5fl8sf] ;tx jf If]qdf 
k'Ugaf6 /f]S5 . s]xL If]qdf k|sfzsf] cefjsf] 
sf/0f 5fof aG5 . ha k|sfzsf ls/0f Ps 
l;wf /]vfdf ofqf u5{g\ / ckf/bzL{ j:t'sf] ;fdgf u5{g\, ltgLx¿ To;af6 kf/ 
ug{ ;Sb}g . kmn:j¿k 5fofsf] lgd{f0f k5{ . 5fofsf] cfsf/ / l:ylt k|sfz ;|f]t, 
j:t' / 5fof ul/Psf] ;txsf] ;fk]If l:yltdf lge{/ k5{ . 
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5fofsf] cjwf/0ffdf ljleGg Jofjxfl/s k|of]u / dxŒj 5g\ . oxfF s]xL pbfx/0f 
5g\ M

;"o{ / rG› u|x0f h:tf vuf]nLo 36gfdf 5fof cjnf]sg ul/G5 . k[YjL, rG›df 
/ ;"o{sf] kª\lsta4tfn] oL 36gfx¿ cWoog ug{sf nflu ax'd"No hfgsf/L 
k|bfg ub{}, cfsfzLo lk08x¿df 5fofn] ubf{ x'g] ljleGg cfsflzo 36gfAff/] 
hfgsf/L k|fKt x'G5 .

	 k|sfzsf] k/fjt{g (Reflection of light)M 

j:t'sf] ;txdf 7Ss/ vfP/ k|sfz kmls{g] k|lj|mofnfO{ k|sfzsf] k/fjt{g elgG5 . 
lrNnf] jf v;|f] h'g;'s} ckf/bz{s j:t'sf] ;txn] k|sfzsf] k/fjt{g u5{ . 
k/fjt{g ta x'G5 ha k|sfz ls/0fn] lrNnf] ;txdf 7f]lsG5 / o;nfO{ kmsf{pF5 .

	 lgoldt k/fjt{g (regular reflection) 

k|sfzsf ;dfgfGt/ ls/0f ;dtn ;txdf 7Ss/ vfP/ k'gM cfk;df ;dfgfGt/ 
g} eP/ kmls{g] k|lj|mofnfO{ lgoldt k/fjt{g elgG5 . P]gf, df]afOnsf] l:j|mg jf 
wft'sf] kftf cflbaf6 lgoldt k/fjt{g x'G5 . lgoldt k/fjt{gsf] sf/0fn] ubf{ 
j:t'sf] cfs[lt aG5 . xfdL P]gf, kf]v/Lsf] l:y/ kfgLdf cfˆgf] cfs[lt b]Vg 
;S5fF} . 
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	 clgoldt k/fjt{g (Irregular reflection) 

k|sfzsf ;dfgfGt/ ls/0f s'g} v;|f] jf c;dnt ;txdf 7Ss/ vfP/ ljleGg 
lbzfdf 5l/P/ hfg] k|lj|mofnfO{ clgoldt k/fjt{g elgG5 . sf7sf] 6'j|mf, 3/sf] 
leQf, af]6la?jfsf] kft cflbaf6 clgoldt k/fjt{g x'g] u5{ . clgoldt 
k/fjt{g x'Fbf k/fjlt{t ls/0f ljleGg lbzfdf 5l/P/ hfg] ePsfn] ubf{ k/fjlt{t 
ls/0f P]gfdf h:tf] b]lvFb}gg\ . k|sfzsf] clgoldt k/fjt{gsf] sf/0fn] ubf{ g} 
xfd|f j/k/ ePsf j:t' b]Vg ;lsG5 . tL j:t'df 7Ss/ vfP/ kms]{sf ls/0f xfd|f] 
cfFvfdf kbf{ xfdL j:t' b]V5fF} . 

	 ;gl8onsf] lgdf{0f

;gl8on, ;a}eGbf k'/fgf] k|sf/sf] ;do b]vfpg] oGq xf] . o;n] ;"o{sf] ls/0fdf 
k/]sf] s'g} j:t'sf] 5fofsf] l:yltåf/f lbgsf] ;donfO{ ;ª\s]t u5{ . lbg a9\b} 
hfFbf, ;"o{ cfsfzdf ;5{, j:t'sf] 5fof ;5{ / ;do laTg] ;ª\s]t k5{ . o;n] 
;"o{sf rfn;Fu b}lgs ;do kl/jt{g ePsf] b]vfpF5 . o;nfO{ kf}/fl0fs sfnsf] 
38Lsf] ¿kdf lrlgG5 .

	 lj|mofsfnfk 5

	 ;gl8on l;h{gf ug{ ;/n tl/sf 

cfjZos ;fdu|L M Pp6f ;dtn, alnof] ;tx h:t} sf8{af]8{sf] 6'j|mf jf sfuhsf] 
Kn]6, Pp6f k]lG;n sDkf; jf k|f]6]S6/, dfs{/ jf /ª\uLg k]lG;n



142 lj1fg tyf k|ljlw tx #, efu Ps

ljlw M lbgel/ k|ToIf ;"o{sf] k|sfz x'g] ;dtn 7fpF /f]Hg'xf];\ . hxfF tkfO{F{+ cfˆgf] 
;gl8on /fVg ;Sg'x'G5 . Toxf sf8{af]8{ ;'lglZrt ug{'xf];\ . 

sf8{af]8{df rf/ d'Vo lbzf -pQ/, blIf0f, k"j{ / klZrd_ lrx\g nufpg sDkf; 
jf k|f]6«]S6/ k|of]u ug{'xf];\ . lglZrt ug{'xf];\ ls lrx\g ;xL 5g\ .

k]lG;nnfO{ sf8{af]8{sf] lardf ;fgf] Kjfn agfO{ To;df l;wf 7f8f] c8\ofpg'xf];\, 
lglZrt ug{'xf];\ ls of] l;wf 5 .

k]lG;nsf] 5fof sf8{af]8{df cjnf]sg ug{'xf];\ . sf8{af]8{sf] kl/lw 5]plt/ /]vf 
jf 86 sf]/]/ !@ cf]6f  x/]s 306f 5fofsf] l:ylt lrx\g nufpg'xf];\ jf ! b]lv 
!@ ;Ddsf] cª\s sf8{af]8{sf kl/lwdf lglZrt b'/Ldf n]Vg'xf];\\ . oL /]vfn] jf 
cª\sn] ;gl8ondf 306f /]vf k|ltlglwTj k5{ .

tkfO{F{+sf] ;gl8on k"/f eof] . o;nfO{ 5gf]6 ul/Psf] 3dfOnf] :yfgdf /fVg'xf];\ / 
o;nfO{ kª\lSta4 ug{'xf];\ tfls 5fof ;dosf] k|ultsf] ¿kdf ;xL 306f /]vfdf 
k/f];\ .

tkfO{F{+sf] ;gl8onsf] z'4tf tkfO{F{+sf] :yfgsf] cIff+z, jif{sf] ;do / ;"o{sf] sf]0f 
h:tf sf/sdf lge{/ x'g ;S5 . of] Ps ;fwf/0f df]8]n xf], t/ o;n] tkfO{F{+nfO{ 
;"o{sf] 5fofsf] rfndf cfwfl/t ;do atfpg] cjwf/0ff a'‰g d2t ug{ ;S5 .

	 lj|mofsnfk M 6 

Pp6f sf7sf] n6\7Lsf] ;xfotfn] ;g8fon agfpg'xf];\ . pSt ;g8fonnfO{ 3fd 
nfUg] 7fpFdf /fVg'xf];\ . ;g8fonaf6 aGg] 5fofsf] nDafO / 5fofsf] lbzf lrx\g 
nufO{ ;do kQf nufpg'xf];\ .
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	 Wjlg (Sound)  

Wjlg Ps k|sf/sf] zlSt xf] . of] j:t'sf] sDkgaf6 t/ª\usf ¿kdf pTkGg x'G5 . 
pSt t/ª\u xfd|f] sfg;Dd k'U5 . xfdL b}lgs hLjgdf ljleGg k|sf/sf Wjlg 
;'G5f}F . oLdWo] s]xL Wjlg xfdLnfO{ cfjZos k5{g\ eg] s]xL cgfjZos x'G5g\ . 
s]xL Wjlg xfdLnfO{ dg k5{g\ eg] s]xL xfdLnfO{ dg kb}{gg\ . Wjlgsf nflu rflxg] 
d'Vo lrh eg]sf] j:t'sf] sDkg xf] . Wjlg 7f];, t/n / UofF; tLg} dfWoddf 
k|zf/0f x'G5 . pSt Wjlg t/ª\usf ¿kdf 7f];, t/n jf UofF;sf dfWodaf6 Ps 
7fpFaf6 csf]{ 7fpF;Dd k'U5 . h'g j:t'af6 Wjlg pTkGg x'G5, pSt j:t'nfO{ 
Wjlgsf] ;|f]t elgG5 . dfbn, lutf/, 3G6L, afF;'/L cflb Wjlgsf ;|f]t x'g\ . 

Wjlg t/ª\u k|;f/0fsf] k|lj|mof (Process of sound wave propagation): Wjlg 
k|;f/0f x'g 7f];, t/n jf UofF; dfWodsf] cfjZostf k5{ . s'g} kbfy{ gePsf] 
z"Go 7fpFaf6 Wjlg k|;f/0f x'g ;Sb}g . 7f];, t/n jf UofF; kbfy{sf c0f' nx/} 
ldn]/ /x]sf x'G5g\ . ha s'g} j:t'df sDkg x'G5, o;n] glhssf] dfWodsf] 
c0f'nfO{ ws]N5 / To; c0f'n] csf]{ c0f'nfO{ ws]N5 . o;/L Psn] csf{nfO{ 
ws]Nbf dfWodsf c0f'x¿ slxn] cufl8 a9\5g\ eg] slxn] k5fl8 x6\5g\ . 
cufl8 / k5fl8 ubf{ c0f' vfFlbg] / k'mSg] lj|mof x'G5 . o;/L dfWodsf c0f' slxn] 
vfFlbg] / slxn] k'mSg] x'Fb} Wjlg t/ª\usf] k|;f/0f x'G5 .

ljleGg dfWoddf Wjlg t/ª\usf] k|;f/0f (Propagation of sound wave in 
different media) : Wjlg k|;f/0f x'g 7f];, t/n jf UofF; dfWodsf] cfjZostf 
k5{ t/ ljleGg dfWoddf Wjlgsf] j]u km/s km/s x'G5 . 



144 lj1fg tyf k|ljlw tx #, efu Ps

7f]; dfWoddf Wjlgsf] k|;f/0f (Propagation of sound wave in solid medium):  
7f]; j:t'df c0f'x¿ Pscsf{;Fu w]/} glhs x'G5g\ . olb s'g} j:t'df sDkg eof] 
eg] pSt sDkgn] 7f]; j:t'sf] c0f'nfO{ wSsf lbG5 . pSt c0f'n] cfˆgf] j/k/sf 
;a} c0f'nfO{ wSsf lbG5 . To;}n] t/ª\u l56\6} Pp6f c0f'af6 csf]{ c0f'df 
k|;f/0f x'G5 . ctM 7f]; j:t'df Wjlgsf] k|;f/0f ;a}eGbf l56f] x'G5 .

	 lj|mofsnfk M 7 

leQfsf] Ps 5]pdf Ps hgfn] sfg c8\ofpg'xf];\ . csf]{ 5]paf6 csf]{ JolStn] 
la:tf/} s'g} j:t'n] sf]g'{xf];\ . ca Wjlg ;'lgG5 ls ;'lgFb}g, 5nkmn ug'{xf];\ o; 
lj|mofsnfkaf6 xfdLnfO{ yfxf x'G5 ls 7f]; j:t'af6 Wjlg k|;f/0f x'G5 .  

t/n dfWoddf Wjlg t/ª\usf] k|;f/0f (Propagation 
of sound wave in liquid medium) : t/n kbfy{df 
c0f'x¿ s]xL v's'nf x'G5g\ . v's'nf x'g] ePsfn] 
Pp6f c0f'nfO{ wSsf lbFbf ;f] c0f' csf]{ c0f'df 
7f]lSsg s]xL ;do nfU5 . To;sf/0fn] Wjlgsf] 
k|;f/0f 7f]; dfWoddf eGbf t/n dfWoddf l9nf] 
x'G5 . 

UofF; dfWoddf Wjlg t/ª\usf] k|;f/0f (Propagation of sound wave in gas 
medium): UofF; kbfy{sf c0f' w]/} v's'nf x'G5g\ . v's'nf x'g] ePsfn] Pp6f 
c0f'nfO{ wSsf lbFbf ;f] c0f' csf]{ c0f'df 7f]lSsg 7f]; / t/n dfWoddf eGbf 
w]/} ;do nfU5 . To;sf/0fn] Wjlgsf] k|;f/0f 7f]; / t/n dfWoddf eGbf UofF; 
dfWoddf lgs} l9nf] x'G5 .

l:6ndf Wjlgsf] j]u nueu 5200 m/s x'G5, kfgLdf Wjlgsf] j]u nueu 1500 
m/s x'G5 eg] xfjfdf Wjlgsf] j]u nueu 332 m/s x'G5 . 

lagf dfWod Wjlg k|;f/0f x'G5 < 

Wjlg k|;f/0f x'g 7f];, t/n jf UofF; dfWodsf] cfjZostf k5{ . ;"o{ / 
k[YjLlarsf] 7'nf] 7fpFdf z"Gotf ePsfn] ;"o{df x'g] 7'nf 7'nf lj:kmf]6sf cfjfh 
xfdLsxfF cfOk'Ub}gg\ . o:t} k|sf/n] rGb|dfsf] ;txdf xfjf gePsfn] s'/fsfgL 
ug{ ljz]if k|sf/sf] pks/0flagf ;Dej xF'b}g .
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	 cfk"mnfO{ hfFrf}F M 

1. pko'St ljsNkdf l7s lrx\g -á_ nufpg'xf];\ M

-s_	 ult zlSt x'g] cj:yf s'g xf] <

-c_	 tGs]sf] l:k|ª		  -cf_	 hd]sf] kfgL   

-O_	 km'6an xfGbfsf] uf]8f	 -O{_	 pl8/x]sf] r/f] 

-v_	 tn lbOPsf dWo] s'gdf l:ylt zlSt x'G5 <

-c_	 pl8/x]sf] hxfh		  -cf_	 au]sf] kfgL

-O_	 v'Dr]sf] l:k|ª   		  -O{_	 u'l8/x]sf] uf8L 

-u_	 zlStsf] SI PsfO s'g xf] <

	 -c_ af6      -cf_ h'n      -O_ Go'6g      -O{_ ;]lN;o; 

-3_	 tn lbOPsf pmhf{sf ;|f]tdWo] jftfj/0f d}qL pmhf{sf] ;|f]t s'g xf] <

	 -c_ l8h]n    -cf_ k]6«f]n     -O_ hnljB't\     -O{_ sf]Onf 

-ª_	 tn lbOPsf dWo] j'mgrflxF gjLs/0fLo pmhf{sf] ;|f]t xf] < 

	 -c_ k]6«f]n    -cf_ sf]Onf   -O_ LP UofF;    -O{_ hnljB't\ 

-r_	 tnsf dWo] j'mg ;|f]taf6 g]kfndf ;a} eGbf a9L ljB't\ pTkfbg ul/Psf] 
5 <

	 -c_ kfgL    -cf_ xfjf     -u_ lhof]yd{n    -O{_ ;"o{ 

-5_	 tn lbOPsf dWo] cgjLs/0fLo pmhf{sf] ;|f]t s'g xf] <

	 -c_ sf]Onf      -cf_ hnljB't\       -O{_ afof]UofF;    -O{_ bfp/f 

-h_	 tn lbOPsf dWo] s'g cldNbf] 5 < 

	 -c_ bfp/f    -cf_ sf]Onf    -O_ k]6«f]n      -O{_ l8h]n 

-em_	 lbOPsf dWo] s'g 7fpFdf Wjlgsf] j]u ;a}eGbf w]/} x'G5 <

	 -c_ 7f];     -cf_ t/n     -O_ UofF;     -O{_ 7f]; / UofF; 

-`_	 Wjlgsf] ult xfjfdf slt x'G5 <

	 -c_  nueu 332 m/s              -cf_ nueu 5200 m/s    

	 -O_	  nueu 1500 m/s             -O{_ nueu 1000 m/s 
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-6_	 Wjlg pTkGg ug]{ j:t'nfO{ s] elgG5 < 

	 -c_ Wjlgsf] ¿k       -cf_ Wjlgsf] dfWod

	 -O_ Wjlgsf] cj:yf    -O{_   Wjlgsf] ;|f]t

-7_	 tfkj|mdsf] SI PsfO j'mg xf] < 

	 -c_ ;]lN;o;    -cf_ km/]gxfO6     -O_ s]lNeg    -O{_ ¥o'd/

-8_	 dfWod ljgfk|;f/0f x'g ;Sg] t/ª\u s'g xf] <

      -c_ oflGqs t/ª\u              -cf_ ljB't\ r'DasLo t/ª\u

      -O_ 6«fG;e;{ t/ª\u              -O{_ nª\luRo'l8gn t/ª\u

-9_	 k|sfz s:tf] af6fdf lxF8\5 < 

	 -c_ 3'dfp/f]    		 -cf_ l;wf      

	 -O_ afª\uf]l6ª\uf]		  -O{_ k|sfz lxF8\g] dfWoddf e/ k5{          

-0f_	 cFWof/f] sf]7fdf lsg s'g} klg j:t' b]lvFb}g <

-c_	 cFWof/f] sf]7fdf j:t' sfnf] /ªsf x'G5g\ .

-cf_	cFWof/fdf xfd|f] cfFvfn] sfd ub}{g         

-O_	 j:t'af6 k|sfz k/fjt{g x'Fb}g .

-O{_	 j:t'n] k|sfznfO{ ;a} lbzfdf 5l/lbG5 .

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

-s_	 gjLs/0fLo pmhf{ / cgjLs/0fL pmhf{ 

-v_	 h}ljs OGwg / hLjfjz]if OGwg 

-u_	 PnkL UofF; / uf]a/ UofF; 

-3_	 nª\luRo'l8gn / 6«fG;e;{ t/ª\u

-ª_	 PlDKnRo'8 / cfj[lQ 

-r_	 s]:6 / 6«km 

-5_	 oflGqs t/ª\u / ljB't\ r'DasLo t/ª\u
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3.	 tnsf k|Zgsf] pQ/ n]Vg'xf];\\ M

-s_	 pmhf{ ;ª\s6 eGgfn] s] a'‰g'x'G5 < pmhf{ ;ª\s6nfO{ sd ug{sf nflu 
tkfO{F{Fsf] j/k/ eO/x]sf j'mg} b'O{{cf]6f k|of;af/] rrf{ ug'{xf];\ .

-v_	 g]kfnsf] ;Gbe{df j'mg j}slNks pmhf{sf] ;|f]t pko'St x'G5 xf]nf < 
k'li6 ug'{xf];\ .

-u_	 pmhf{sf] ldtJooL k|of]u ug'{ eg]sf] g} pmhf{sf] jrt ug'{ xf] . ts{;lxt 
n]Vg'xf];\\ . 

-3_	 hLjfjz]if OGwgsf kmfObf / a]kmfObf pNn]v ug'{xf];\ . 

-ª_	 hLjfjz]if OGwgsf] k|of]un] jfo' k|b"if0f lgDTofpF5 . o;sf] ljsNkdf 
s'g j}slNks ;|f]t k|of]u ug'{ pko'St dflgG5 < ;'emfj lbg'xf];\ . 

-r_	 hn ljB't\ zlStnfO{ lsg gjLs/0fLo zlStsf] ;|f]t elgPsf] xf] 

-5_	 tfk eg]sf] s] xf] < o;sf] SI PsfO n]Vg'xf];\\ . 

-h_	 k|of]uzfnf ydf]{ld6/sf] Pp6f ;kmf lrq agfO{ o;sf ljleGg efusf] 
gfds/0f ug'{xf];\ .    

-em_	 tfk / tfkj|mdsf] lardf j'mg} b'O{{cf]6f km/s n]Vg'xf];\\ . 

-`_	 hf8f] ofddf wf/f jf Ogf/sf] kfgL 5'Fbf lsg lr;f] dx;'; x'G5 < 
sf/0f lbg'xf];\ . 

-6_	 cfhef]ln dflg;sf] tfkj|md gfKg k|foM lSnlgsn ydf]{ld6/sf] ;6\6f 
l8lh6n ydf]{ld6/sf] k|of]u lsg ul/G5, lsg < sf/0f n]Vg'xf];\\ .

-7_	 tn lbPsf kbsf] ;ª\s]t / SI PsfO n]Vg'xf];\\ M 

	 t/ª\u nDafO, PlDKnRo'8, cfj[lQ, t/ª\usf] j]u 

-8_	 t/ª\usf] lrq lvr]/ o;df j|]m:6, 6«km, t/ª\u nDafO / PlDKnRo'8 
b]vfpg'xf];\ .

-9_	 zlSt eg]sf] s] xf] < o;sf] P;\= cfO{= (SI) PsfO n]Vg'xf];\\ . 

-0f_	 oflGqs zlStsf] kl/efiff n]vL o;sf k|sf/ pNNf]v ug'{xf];\ . 

-t_	 ult zlSt / l:ylt zlStsf] kl/efiff lbO{ b'O{{ b'O{{ pbfx/0f n]Vg'xf];\\ .

-y_	 ult zlSt s'g s'g sf/sdf lge{/ /xG5 < ;"q;lxt n]Vg'xf];\\ . 
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-b_	 ult zlSt / l:ylt zlStlar b'O{{ km/s n]Vg'xf];\\ .  

-w_	 t/ª\u eg]sf] s] xf] < of] s;/L pTkGg x'G5 < 

-g_	 Wjlg t/ª\usf] pTklQ / k|;f/0f k|lj|mofnfO{ lrq;lxt JofVof ug'{xf];\ .

-O_	 b}lgs hLjgdf tfksf] dxŒj pNn]v ug'{xf];\ . 

-/_	 tfk zf]if0f eg]sf] s] xf] < of] s'g s'g s'/fdf lge{/ k5{  <

-n_	 udL{ df};ddf s:tf] /ªsf] n'uf nufpFbf zLtn xf]nf / hf8f] df};ddf 
s:tf] /ªsf] n'uf nufP/ 3fddf a:bf Gofgf] xf]nf <
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ljB't\ / r'Das
Electricity and Magnet

PsfO

8

	 8.1	 ljB'tsf] ;|f]tsf] pkof]u (Uses of source of electricity)

 ljB't\sf] ;|f]t eGgfn] ljB'tLo zlSt pTkfbg ug{] pks/0f jf k|0ffnLnfO{ hgfpF5 . 
o;n] /f;folgs, d]sflgsn jf ;f}/ pmhf{nfO{ ljB'tLo pmhf{df ¿kfGt/0f u5{  . 
h'g ljleGg pks/0f / k|0ffnLnfO{ zlSt lbg k|of]u ug{ ;lsG5 . 

ljB't\sf ;|f]t ljB't zlSt pTkGg ug{] pks/0f jf k|0ffnL x'g\ . ltgLx¿ Ps 
k|sf/sf] pmhf{nfO{ ljB'tLo pmhf{df ¿kfGt/0f ug{] l;4fGtdf sfd u5{g\ . oxfF 
lah'nLsf s]xL ;fdfGo ;|f]t 5g\ . o;/L ljB't\ zlSt pTkfbg ug]{ pks/0fnfO{ 
ljB't\sf] ;|f]t elgG5 .

Aof6«L M Aof6«L lah'nLsf] kf]6{]an ;|f]t x'g\ h;n] /f;folgs zlStnfO{ ljB't\ 
zlStdf ¿kfGt/0f k5{ . ltgLx¿ ;fdfGotof ˆNof;nfO6, l/df]6 sG6«f]n / 
kf]6{]an On]S6«f]lgs pks/0f h:tf pks/0fdf k|of]u ul/G5 .
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kfj/ KnfG6 M kfj/ KnfG6 lah'nL pTkfbg ug]{ 7'nf ;fwg x'g, h;n] 7'nf] dfqfdf 
lah'nL pTkfbg k5{ . ltgLx¿n] lah'nL pTkfbg ug{ hLjfZd OGwg -sf]Onf, t]n, 
k|fs[lts UofF;_, k/df0f' pmhf{ jf gjLs/0fLo ;|f]t -;f}o{, xfjf, hnljB't\_ h:tf 
ljleGg pmhf{ ;|f]t k|of]u u5{g\  . kfj/ KnfG6n] kfj/ lu|8dfkm{t 3/, Joj;fo / 
pBf]unfO{ lah'nL cfk"lt{ u5{ .

;f}o{ Kofgn M ;f}o{ Kofgnn] (photo cell) kmf]6f]ef]lN6s k|efjåf/f ;"o{sf] ls/0fnfO{ 
lah'nLdf ¿kfGt/0f u5{g\ . ltgLx¿ w]/} ;f}o{ ;]nx¿af6 ag]sf x'G5g h;n] 
;"o{sf] ls/0fnfO{ cjzf]lift u5{ / ljB'tLo pmhf{ pTkGg u5{ . ;f}o{ Kofgn 3/, 
ejg / kfj/ lu|8df kx'Fr ;Lldt ePsf b'u{d If]qdf klg lah'nL pTkfbg ug{ 
k|of]u ul/G5 .

jfo' 6af{Og M jfo' 6af{Ogn] xfjfsf] ultdf ePsf] pmhf{nfO{ ljB'tLo pmhf{df 
¿kfGt/0f u5{ . 6af{Ogsf] 3'Dg] An]8n] h]g]/]6/ 3'dfpF5, h;n] lah'nL pTkfbg 
u5{ . Jffo' 6af{Og jfo' kmfd{df ;d'bfosf nflu lah'nL pTkfbg ug{ / gjLs/0fLo 
pmhf{ pTkfbgdf of]ubfg ug{ k|of]u ul/G5 . pbfx/0f dfgf}F tkfO{F{+;Fu 6r{nfO6 
5 . o;df lah'nL sf] ;|f]t Ps Aof6«L 5 . Aof6«Ln] /f;folgs pmhf{nfO{ ljB'tLo 
pmhf{df ¿kfGt/0f u5{ . ha tkfO{FF ˆNof;nfO6 cg ug{'x'G5, lah'nLsf] phf{nfO{ 
aNan] k|sfz zlStdf ¿kfGt/0f u/L k|sfz pTkfbg u5{ .

ljleGg ;|f]taf6 pTkflbt lah'nL w]/} p2]Zosf nflu k|of]u ul/G5 . oxfF s]xL 
;fdfGo k|of]u 5g\ M 

lah'nLn] xfdLnfO{ xfd|f] 3/, ;8s / sfo{:yn pHofnf] ug{ k|of]u u5f}{F . 
tfkj|md lgoGq0f ug{ / cf/fd lbgsf nflu lx6/, Po/ slG8;g/ / km\ofg 
h:tf oGqdf ljB'tLo pmhf{ k|of]u ul/G5 . :6f]e, cf]eg, dfOj|mf]j]e / efG;fsf 
cGo pks/0fdf vfgf ksfpg / vfgf tof/ ug{ ljB'tLo pmhf{ k|of]u ul/G5 .  
lah'nLn] 6]lnlehg /]l8of], 6]lnkmf]g / sDKo'6/ h:tf oGqnfO{ ;~rf/ / ;"rgfdf 
kx'FrnfO{ ;Ifd agfPsf] 5 . ljB'tLo ;jf/L ;fwgn] lah'nLnfO{ zlStsf] ;|f]tsf] 
¿kdf k|of]u u5{, hLjfZd OGwgdf lge{/tf 36fpF5 / :jR5 jftfj/0fdf of]ubfg 
k'¥ofpF5 . lah'nL pBf]udf pTkfbg / pTkfbg k|lj|mof rnfpg ;lxt ljleGg 
p2]Zosf nflu k|of]u ul/G5 .

lah'nLsf ;|f]t / ltgLx¿sf] k|of]u a'em\g xfd|f] b}lgs hLjgdf ljB't\ pmhf{sf] 
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dxŒj a'em\g'k5{ . o;n] pmhf{ ¿kfGt/0fsf] cjwf/0ff / lah'nL pTkfbg / pkof]u 
ug{] ljljw tl/sf klg k|:t't u5{ .

	 lj|mofsnfk M 1

tkfO{F{sf] 3/ l5d]sdf k|of]u ul/Psf tyf tkfO{F{n] yfxf kfPsf ljB'tLo ;|f]tx¿sf] 
gfd / To;sf pkof]lutf tnsf] tflnsfdf n]Vg'xf];\\ M

j|m=;+= ljB'tLo ;|f]tx¿sf] gfd pkof]lutf

1 8«fO;]n 6r{nfO6df alQ afNg

2

3

4

5

6

7

8

	

	 8.2	 ljB't\sf] lsl;d (Type of electricity) 

c7f/f}F ztfAbLdf a]Ghfldg k|m}ª\slngn] lah'nLsf w]/} k|of]u ;~rfng u/] . kl5 
Pn];]G8«f] ef]N6f / dfOsn km/f8] h:tf j}1flgsn] o; If]qdf dxŒjk"0f{ of]ubfg 
lbP, h;sf] cfw'lgs ljB'tLo l;4fGt / k|ljlwsf] ljsf;df dxŒjk"0f{ e"ldsf 
/x]sf] 5 . 

lah'nL k|s[ltsf] cfwf/e"t zlSt xf] h;df rfh{ ul/Psf s0f k|jflxt x'G5 . 
o;nfO{ b'O{{ d'Vo k|sf/df juL{s[t ug{ ;lsG5  l:y/ ljB't\ (static electricity) 
/ wf/f ljB't\ (current electricity) 

l:y/ ljB't\ (Static electricity) : l:y/ ljB't\ Ps cfsif{s / cfZro{hgs 
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36gf xf] h'g j:t'sf] ;txdf ljB'tLo rfh{x¿sf] c;Gt'ng x'Fbf pTkGg x'G5 . 
l:y/ ljB't\ eg]sf] On]S6«f]gsf] :yfgfGt/0f jf ljefhgsf] sf/0f j:t'sf] ;txdf 
ljB'tLo rfh{sf] ¿kdf ;l~rt x'G5 . of] j:t' ;Dks{df cfpFbf jf ;Fu} /ul8Fbf 
rfh{sf] l:y/ ljB't\ pTkGg x'G5 . l:y/ ljB't\df, rfh{ l:y/ /xG5 . lg/Gt/ k|jfx 
ub{}gg\ . l:y/ ljB't\sf pbfx/0fdf skfndf a]n'g /u8\g' / sfk{]6 ul/Psf] e'OFdf 
lxF8\bf wft'sf] j:t' 5'Fbf em6sf cg'ej ug{' cflb x'g\ . lg/Gt/ k|jfx x'g] wf/f 
lah'nLsf] ljk/Lt, l:y/ ljB't\ l8:rfh{ geP;Dd l:y/ /xG5 . 

xfd|f] jl/kl/ ;a} kbfy{ k/df0f' ldn]/ ag]sf] x'G5, h;df wgfTds (+ ve) rfh{ 
ePsf k|f]6f]g, C0ffTds rfh{ ePsf On]S6«f]g / t6:y Go'6«f]g x'G5g\ . b'O{{ kbfy{ 
cfk;df 3if{0f xF'bf On]S6«f]g Pp6faf6 csf{df ;/]/ hfG5g\ . On]S6«f]g ;/]/ hfg] 
kbfy{df On]S6«f]gsf] ;ª\Vo a9L eO{ C0ffTds rfh{o'St x'G5 . h'g kbfy{af6 
On]S6«f]g ;/]/ hfG5, To; kbfy{df On]S6«f]gsf] sdL eO{ wgfTds rfh{o'St aG5 . 

wgfTds rfh{o'St C0ffTds rfh{o'St                    

Knfl:6s, pg, gfOng, kf]ln:6/, Pj|m]lns cflb ljleGg s'rfns kbfy{df 
3if{0f x'Fbf rfh{ pTkGg x'G5 . pSt n'uf nufpFbf z/L/;Fu} 3if{0f eO{ rfh{ 
pTkGg x'G5g\ . o:tf n'uf km'sfNbf rfh{ ;5{g\ / lr6lr6 cfjfh cfpF5 . ;fy} 
cFWof/fdf cfufsf] lemNsf h:tf] klg b]vf k5{ . o; j|mddf rfh{sf] dfqfdf 
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36a9 cfpF5 h;n] ubf{ ljB't\ pTkGg x'G5 . o;/L s'rfns kbfy{df 3if{0fsf] 
sf/0faf6 ljkl/t rfh{sf] dfqfdf 36a9 eO{ pTkGg x'g] ljB't\ l:y/ ljB't\ 
(Static electricity) xf] . 

l:y/ ljB't\sf] c;/ (Effects of static electricity) M xfd|f] b}lgs hLjgdf 
k|ToIf k|efj kfg]{ l:y/ ljB't\sf c;/nfO{ lgDgfg';f/ pNn]v ug{ ;lsG5 M 

-s_	 r6\ofª kg'{ jf lah'nL rlDsg' 

-v_	 OGwgsf 6\ofªsLdf cfunfuLsf] b'3{6gf x'g' 

-u_	 sDKo'6/sf s]xL On]S6«f]lgs lrkx¿df l:y/ rfh{ hDdf x'Fbf lrkx¿ l56f] 
lau|g' 

-3_	 n'uf, ljB'tLo ;fdu|L l6eL, sDKo'6/, df]afOn cflbdf w'nf] jf /f}FF 6fFl;g' 
cflb

	 l:y/ ljB't\sf pkof]u (Uses of static electricity)

-s_	 kmf]6f]skL / n]h/ lk|G6/n] sfuhdf 6f]g/ s0f cfslif{t ug{ l:y/ ljB't\ 
k|of]u u5{g\ . 

-v_	 /ª nufpFbf /ª 5g]{ pks/0f (paint sprayer) agfpg 

-u_	 kbfy{ / lah'nLsf] df}lns u'0f a'em\g j}1flgs cg';Gwfgdf l:y/ ljB't\sf] 
klg cWoog ul/G5 .

-3_	 xfjf 5fGg] pks/0f (air filter) df k|of]u ug{

-ª_	 w'nf] x6fpg] pks/0f (dust removal) df pkof]u ug{ 

-r_	 xfdLnfO{ lj1fgsf rdTsf/ a'em\g l:y/ ljB't\n] w]/} d2t u5{ .

	 r6\ofªsf] kl/ro (Introduction of lightening)

r6\ofª klg ljB't\sf] k|jfx xf] . cfsfzdf jfiks0f ldn]/ afbn ag]sf] x'G5 . 
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lr;f] afbndf kfgLsf ;;fgf yf]kf x'G5g\ . kfgLsf oL ;;fgf yf]kf la:tf/} 
tnlt/ em5{g\ . tn lt/sf] kfgL tfkn] tftf] xfjf jfikLs/0f eO{ dflylt/ 
hfG5 . o;/L x'g] bf]xf]/f] rfnsf sf/0f 3if{0f eO{ On]S6«f]gsf] n]gb]g x'G5 / 
afbndf ljB't\ rfh{ pTkGg x'G5 . ;fwf/0ftof dflylt/sf] afbndf wgfTds / 
tnlt/sf] afbndf C0ffTds rfh{ pTkGg x'G5 . C0ffTds rfh{ ePsf] afbnaf6 
On]S6«f]gx¿ wgfTds rfh{ ePsf] afbndf ;/]/ hfG5g\ . o;nfO{ On]lS6«s 
l8:rfh{ elgG5 . On]lS6«s l8:rfh{ x'Fbf w]/} dfqfdf tfk, k|sfz / Wjlg zlSt 
k}bf x'G5 . slxn]sfxLF 3/, ?v jf hldg cflbdf On]lS6«s l8:rfh{ x'g'nfO{ 
r6\ofª elgG5 . r6\ofª kbf{ 3/ jf ?vdf Iflt u5{ .

 

	 lj|mofsnfk M 2

tnsf lbOPsf k|Zgsf] pQ/ vf]hL gf]6 tof/ kfg'{xf];\ M

-c_	 cfsfz v'nf ePsf] ;dodf lah'nL rlDsFb}g, lsg <

-cf_	afbn nfu] tfklg xfjfx'/L grNg] ;dodf klg lah'nL rlDsFb}g, lsg <

-O_	 lah'nL rlDsg] sf/0f s] s] x'g\ <

-O{_	 lah'nL rlDsPsf] cj:yfdf 3/df ljB'tLo ;fdu|Lsf] k|of]u ug'{ x'Fb}g, lsg<

	 r6\ofªaf6 3/nfO{ hf]ufpg] tl/sf

r6\ofªaf6 3/nfO{ hf]ufpgsf nflu cly{ª ul/G5 . o;sf nflu 3/sf] 5tsf] 
dflyNnf] efudf cln km/flsnf] ePsf] tfdfsf] 8G8LnfO{ 3/sf] 5t jf dflyNNff] 
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efudf /flvG5 . o;n] r6\ofª kbf{ cfPsf pRr ef]N6]hnfO{ 3/leq k|j]z 
ug{ glbO{ hldgtkm{ k|jfx u5{ . o; 8G8LnfO{ tfdfsf] tf/ h8fg u/]/ hldgdf 
vlgPsf] vfN8fdf k'¥ofOG5 . hldgdf vlgPsf] vfN8f]df sf]Onfsf 6'j|mf, l9s]g'g 
/flvG5, h;df lg/Gt/ kfgLsf] k|jfx eO{ lr:ofg /lx/xg] Joj:yf ldnfOG5 . 
pSt lr:ofgdf nluPsf] tfdfsf] tf/nfO{ vN8fdf ufl8Psf] /8;Fu hf]l8G5 .

	 wf/f ljB't\ (Current electricity)

pBf]u pTkfbg, oftfoft / kfjl/ª 
d]l;g/L;lxt ljleGg k|lj|mofsf nflu 
wf/f ljB't\ w]/} pkof]uL 5 . 3/ tyf 
ljBfnodf ljB'tLo ;fdu|L rnfpg 
cfjZos kg]{ ljB't\\ sxfFaf6 cfPsf] 
xf]nf < o:tf] ljB't\\nfO{ s] elgG5 
xf]nf < 3/df / ljBfnodf k|of]u 
ePsf] ljB't\\ Pp6} jf km/s k|sf/sf] 
xf] < 5nkmn ug'{xf];\ . ljB't\\ k|jfx 
x'gsf nflu ljB't\\sf] ;|f]t, ;'rfns 
tf/, l:jr / nf]8 cfjZos k5{ . ltgLx¿nfO{ hf]8]/ agfOPsf] lgoldt af6fnfO{ 
ljB't\\ kl/ky (electric circuit) elgG5 . ;"rfns tf/df On]S6«f]g Ps 7fpFaf6 
csf]{ 7fpFdf lg/Gt/ k|jfx x'g] ljB't\\ g} wf/f ljB't\\ (current electricity) xf] . 3/, 
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ljBfno, snsf/vfgf cflbdf pkof]u x'g] lrd /]l8of], 6]lnlehg, sDKo'6/, 
kfgL tfGg] df]6/, kª\vf, lx6/, ljB't\\ 3G6L cflb ljB't\\af6 rNg] pks/0f 
-ljB'tLo pks/0f_ x'g\ . ljB't\\ zlStnfO{ ltg} ljB'tLo pks/0fx¿sf] ;xfotfdf 
tfk, k|sfz, Wjlg, r'Das cflb zlStdf ¿kfGt/0f ug{ ;lsG5 .

wf/f ljB't\ 3/df ljB'tLo zlSt k|bfg ug{ k|of]u ul/G5, h;n] xfdLnfO{  k|sfz 
/ tfk lbg] tyf cGo ljB'tLo pks/0f ;~rfng ug{ d2t u5{ . :df6{kmf]g, 
sDKo'6/, 6]lnlehg /]l8of] / b"/;~rf/ k|0ffnL h:tf On]S6«f]lgs pks/0fsf] 
sfo{nfO{ ;Ifd agfpF5 . of] PS;/] d]l;g, Pdcf/cfO{ :Sofg/ / On]S6«f]sfl8{of]u|fd 
(ECGs) la/fdLsf] lgbfg / pkrf/ ug{ k|of]u ul/G5 . wf/f ljB't\n] cfw'lgs 
;+;f/nfO{ zlSt k|bfg ug{, k|fljlws ljsf;x¿ ;Ifd kfg{ / xfd|f] hLjgsf 
ljleGg kIfx¿ ;'wf/ ug{ dxŒjk"0f{ e"ldsf v]N5 .

	 lj|mofsnfk M 3 

wf/f ljB't\af6 ;~rfng x'g] ljB'tLo pks/0fsf] gfd / T;;sf sfo{ lbOPsf 
tflnsfdf n]Vg'xf];\\ M

j|m=;+= ljB'tLo pks/0fsf] gfd ljB'tLo pks/0fsf] sfo{

1 aNa -lrd_ k|sfz lbg]

2

3

4

5

6

l:y/ ljB't\ / wf/f ljB't\ Ps csf{;Fu ;DalGwt x'G5g\ . ltgLx¿ b'j}df ljB'tLo 
rfh{ ;dfj]z x'G5 . l:y/ ljB't\nfO{, wf/f ljB't\sf] Ps cu|ufdL ¿k dfGg 
;lsG5 . ha l:y/ rfh{ l8:rfh{ x'G5 jf k|jfx u5{, ltgLx¿ wf/f ljB't\df 
kl/j{tg x'G5 . 
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	 8.4	 ;]nsf] k|sf/ / pkof]u (Type of cell and uses) 

;]n eg]sf] ljB'tLo pmhf{ e08f/0f / pTkfbg ug{] pks/0f xf] . of] Ps jf w]/} 
On]S6«f]s]ldsn ldn]/ ag]sf] x'G5 . ;]nn] /f;folgs zlStnfO{ ljB't\\ zlStdf 
¿kfGt/0f u5{ . pSt ljB't\\ zlStnfO{ pks/0fsf] ;xfotfdf k|sfz, tfk, Wjlg 
cflb zlStdf ¿kfGt/0f ul/G5 .

Aof6«Ldf On]S6«f]8 -;fdfGotof wgfTds / C0ffTds On]S6«f]8_ elgg] b'O{{ jf a9L 
km/s ;fdu|L / Ps On]S6«f]nfO6 x'G5 h;n] On]S6«f]8lar ljB'tLo rfh{nfO{ k|jfx 
u/fpF5 .

ef}lts lj1fgdf ;]nnfO{ k'gM k|of]u ug{ ;Sg] jf k'gM l/rfh{ ug{ ;Sg] jf g;Sg] 
Ifdtfsf] cfwf/df b'O{{ k|sf/df ljefhg ul/Psf] 5 . k|fylds ;]n (primary 
cell) / ;]s]G8/L ;]n (secondary cell) b'O{{ k|sf/sf On]S6«f]s]ldsn ;]n x'G5 h'g 
;fdfGotof ljB't\ pmhf{ e08f/0f ug{ / pTkGg ug{ k|of]u ul/G5 .  

	 k|fylds ;]n (Primary cell) 

k|fylds ;]n, h;nfO{ u}/l/rfh{]an -l/rfh{ ug{ gldNg]_ ;]n klg elgG5, 
Ps k|sf/sf] On]S6«f]s]ldsn ;]n xf] h'g 
Ps k6s k|of]u ug{sf nflu l8hfOg 
ul/Psf] xf] . Psk6s ;]nleq /f;folgs 
k|ltlj|mof k"/f ePkl5 / ;]nsf] pmhf{ 
;dfKt ePkl5, o;nfO{ l/rfh{ jf k'gM 
k|of]u ug{ ;lsFb}g . k|fylds ;]nx¿ 
;fdfGotof kf]6{]an oGqdf k|of]u ug{ a9L 
pkof]uL x'G5 hxfF nfdf] z]Nkm hLjg / tTsfn zlSt rflxG5 . k|fylds sIfsf] 
pbfx/0fdf Iff/Lo Aof6«L, h:tf -sfa{g Aof6«L_ / rfFbLsf] cS;fO8 Aof6«L ;dfj]z 
5g\ .  

	 ;]s]G8/L ;]n (Secondary cell) 

Ps ;]s]G8/L ;]n, h;nfO{ l/rfh{]an ;]n klg elgG5, Ps k|sf/sf] On]S6«f]s]ldsn 
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;]n xf] h'g l/rfh{ ug{ ;lsG5 / w]/} k6s k'gM k|of]u ug{ ;lsG5 . oL ;]n pN6f] 
/f;folgs k|ltlj|mof ug{ ;Ifd x'G5g\ . oL aflx/L ljB'tLo k|jfx u/L l8:rfh{ x'g 
klg ;S5g\ / l/rfh{ klg x'G5g\ . ;]s]G8/L ;]n nfdf] ;do;Dd l6Sg] vfnsf 
x'G5g\ . ltgLx¿nfO{ k'gM k|of]u ug{ ;lsG5 . dfWolds ;]nx¿sf] pbfx/0fdf 
n]8Pl;8 Aof6«L, lgsn Sof8ldod (NiCd) Aof6«L, lgsnd]6n xfO8«fO8 (NiMH) 
Aof6«L / lnlyod cfog (Li-ion) Aof6«L 5g\ . 

	 k|fylds / ;]s]G8/L ;]nx¿ larsf] leGgtf

1.	 k|fylds ;]nx¿ l/rfh{ ug{ ;lsFb}g, hals ;]s]G8/L ;]nx¿ w]/} k6s 
l8:rfh{ / l/rfh{ ug{ ;lsG5 .

2.	 k|fylds ;]nx¿sf] lglZrt cfo' x'G5 / Ps k6s ;dfKt ePkl5 ltgLx¿nfO{ 
k|lt:yfkg ug{'k5{ . ;]s]G8/L ;]nx¿sf] nfdf] cfo' x'G5 lsgeg] tL l/rfh{ 
ug{ ;lsG5 / w]/} k6s k'gM k|of]u ug{ ;lsG5 .

3.	 k|fylds ;]n ;fdfGotof sd dxFuf] x'G5g\ t/ af/Daf/ km]l//fVg'k5{ . 
;]s]G8/L ;]n cln dxFuf] x'G5g\ t/ af/Daf/ km]l/ /fVg'kb}{g .

4.	 k|fylds ;]n ;fdfGotof jftfj/0fsf nflu a9L xflgsf/s x'G5g\ .  
ltgLx¿n] On]S6«f]lgs k|b"if0f k'¥ofpF5g\ . csf]{tkm{, ;]s]G8/L ;]n yk 
jftfj/0fd}qL x'G5g\ lsgls ltgLx¿nfO{ k'gM k|of]u ug{ ;lsG5, kmf]xf]/ 
pTkfbg 36fpF5 .

	 ;]nsf pkof]lutf (Uses of cell)

xfd|f] b}lgs hLjgdf k|of]u ul/g] ljleGg ljB'tLo pks/0fdf ;]nsf] k|of]u 
lgDgfg';f/ ul/Psf] 5 M
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1.	 kf]6{]an On]S6«f]lgs pks/0f :df6{kmf]g, Nofk6k, 6\ofAn]6, Sofd]/fh:tf 
pks/0fdf k|of]u ul/G5 .  

2.	 Aof6«Ln] ljB'tLo ;jf/L ;fwg (EVs) / xfOla|8 ;jf/L ;fwgdf o;sf] 
pkof]u ul/G5 .

3.	 Aof6«L cfkt\sfnLg cj:yfdf Aofsck kfj/ ;|f]tsf] ¿kdf k|of]u ul/G5 . 
lga{fw kfj/ ;KnfO{ (UPS) k|0ffnL, h'g ;fdfGotof dxŒjk"0f{ k"j{fwf/, 
8]6f s]G› / lrlsT;f ;'ljwfdf k|of]u ul/G5 .

4.	 Aof6«L ;f}o{ Kofgn / kjg 6af{Ogaf6 pTkGg ePsf] cltl/St pmhf{ e08f/0f 
ug{ k|of]u ul/G5 .   

5.	 Aof6«L lrlsT;f If]qdf k|of]u x'g] k];d]s/, >j0f ;xf, OG;'lng kDk / 
k]f6{]an d]l8sn df]lg6/df pkof]u ul/G5 .

6.	 cGtl/If cg';Gwfgdf k|of]u x'g] s[lqd pku|xdf klg dfWolds ;]n 
(secondary cell) sf] k|of]u ul/G5 .

	 lj|mofsnfk M 4

tkfO{F{sf] 3/df k|of]u ul/g] ljB'tLo pks/0fdf s'g k|sf/sf] ;]n jf Aof6«L k|of]u 
ul/Psf] 5 < ljB'tLo pks/0fsf] gfd / To;df k|of]u ul/Psf] ;]n jf Aof6«Lsf] 
gfd tnsf] tflnsfdf n]Vg'xf];\\ M 

j|m=;+= ljB'tLo pks/0fsf] gfd k|of]u ul/sf] ;]n jf Aof6«Lsf] gfd

1 df]afOn lnlyod cfof]g Aof6«L -dfWolds ;]n_

2

3

4

5

6

7
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	 cfk"mnfO{ hfFrf}F M 

1.	 tn lbOPsf dWo]af6 ;xL ljsNk 5fGg'xf];\ M 

-s_	 tnsf dWo] ljB't\\ pTkfbg gug]{ pks/0f s'g xf] <

-c_ ;fwf/0f ;]n      -cf_ 8«fO ;]n      -O_ ljB't\\ df]6/     -O{_ h]g]/]6/

-v_	 ;]nsf] sfo{ s] xf] <

-c_	 ljB't\\ zlStnfO{ /f;folgs zlStdf ¿kfGt/0f ug]{ 

-cf_	/f;folgs zlStnfO{ ljB't\\ zlStdf ¿kfGt/0f ug]{ 

-O_	 /f;folgs zlStnfO{ k|sfz zlStdf ¿kfGt/0f ug]{ 

-O{_	 /f;folgs zlStnfO{ Wjlg zlStdf ¿kfGt/0f ug]{

-u_	 3if{0faf6 pTkGg ljB't\\ zlStnfO{ s] elgG5 <

	 -c_ wf/f ljB't\\     -cf_ l:y/ ljB't\\     -O_ hnljB't\\   -O{_ ;f}o{ ljB't\\

-3_	 ljB't\\ nf]8 s'g xf] < 

      -c_ ;f]nf/ aNa     -cf_ ;f]nf/ Aof6«L      -O_ 8«fO;]n     -O{_ kmf]6f];]n

-ª_	 l:y/ ljB't\\sf] c;/ s'g xf] <

     -c_ 3G6L aHg'     -cf_ /]l8of] aHg'    -O_ aQL aNg'    -O{_ r6\ofª kg'{

-r_	 tnsf] s'g egfO l7s 5 < 

-c_	 l:y/ ljB't\\ ;'rfns j:t'df pTkGg x'G5 t/ o;sf] k|jfx x'Fb}g . 

-cf_	 l:y/ ljB't\\ crfns j:t'df pTkGg eP/ k|jfx x'G5 . 

-O_	 l:y/ ljB't\\sf] ;|f]t ;]n, Aof6«L / h]g/]6/ x'g\ . 

-O{_	 l:y/ ljB't\\ s]xL crfns j:t'df 3if{0fåf/f pTkGg x'G5 .

-5_	 tnsf] s'g egfO l7s 5}g < 

-c_	 afbndf 3if{0f x'Fbf ljB't\\ rfh{ pTkGg x'G5 . 

-cf_	r6\ofªaf6 aRg ?vd'lg cf]t nfUg'k5{ .

-O_	 r6\ofª kg'{ eg]sf] s'g} ?v jf cUnf] 3/ jf hldgdf ljB't\\ rfh{sf] 
l8:rfh{ x'g' xf] .

-O{_	 ljB't\\ rfh{o'St afbn s'g} 3/sf] dfly glhs} cfOk'Uof] eg] o;n] 
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3/sf] dflyNnf] efunfO{ klg ljB't\\ rfh{ o'St agfOlbG5 .

-h_	 lbOPsf dWo] s'g ljB't\sf] ;|f]t xf]Og <

	 -c_ 8fOgfdf]    -cf_ h]g]/]6/    -O_ sDKo'6/    -O{_ Aof6«L

-em_	 lbOPsf dWo] s'g ljB't\sf] ;|f]t xf] <

	 -c_ Sofns'n]6/   -cf_ h]g]/]6/    -O_ sDKo'6/    -O{_ lrd -aNa_

-`_	 lbOPsf dWo] s'g ljB'tLo pks/0f xf] <

       -c_ Aof6«L     -cf_ h]g]/]6/    -O_ 8fOgfdf] -O{_ lrd -aNa_

2.	 km/s n]Vg'xf];\ M

-s_	 wf/f ljB't\\ / l:y/ ljB't\

-v_	 k|fylds ;]n / ;]s]G8/L ;]n

-u_	 8fOgfdf] / aNa

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

-s_	 r6\ofª kbf{ cUnf] ?v tyf ejgd'lg a:g vt/f x'G5 .

-v_	 sfFluof]n] skfn sf]bf{ skfnsf 6'j|mf 6fFl;P/ cfpF5g\ .

-u_	 cFWof/fdf pgsf sk8f z/L/af6 vf]Nbf l6sl6s cfjfh cfpF5 .

-3_	 lrDgLsf] 6'Kkfdf tfdfsf] /8 /flvG5 .

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

-s_	 l:y/ ljB't\\ an eg]sf] s] xf] < of] s;/L pTkGg x'G5, JofVof 
ug'{xf];\ . 

-v_	 l:y/ ljB't\\ eg]sf] s] xf] < o;sf tLgcf]6f ;fwf/0f c;/ pNn]v 
ug'{xf];\ . 

-u_	 r6\ofª s]nfO{ elgG5 < k[YjLdf r6\ofª s;/L k5{, JofVof ug'{xf];\ . 

-3_	 3/ tyf ejgnfO{ r6\ofªaf6 s;/L arfpg ;lsG5 <

-ª_	 ;f}o{ Kofgn eg]sf] s] xf] <

-r_	 ljB't\sf s'g} kfFrcf]6f pkof]lutf n]Vg'xf];\\ .

-5_	 ;]nsf s'g} kfFrcf]6f pkof]lutf n]Vg'xf];\\ .
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kbfy{
Matter

PsfO

9
xfd|f] jl/kl/ ljleGg k|sf/sf j:t' /x]sf x'G5g\ . lk08 / cfotg ePsf o:tf 
j:t'nfO{ kbfy{ elgG5 . 9'ª\uf, df6f], kmnfd cflb j:t'sf] lk08 ePsf] x'gfn] 
ltgnfO{ kbfy{ elGfG5 . k|sfzsf] lk08 / cfotg gePsf] x'gfn] of] kbfy{ xf]OGf . 
kbfy{df klg z'4 / cz'4 u/]/ b'O{ k|sf/df juL{s/0f ug{ ;lsG5  . kfgL, g'g, 
kmnfd, tfdf cflbdf s'g} klg j:t' gldl;Psf] x'gfn] z'4 kbfy{ x'g\ eg] df6f, 
b'w, jfo' cflbdf cGo j:t' ;d]t ldl;Psf] x'gfn] cz'4 kbfy{ x'g\ . cz'4 
kbfy{nfO{ 3f]n jf ld>0f elgG5 . cz'4 kbfy{df klg b'O{ jf b'O{eGbf a9L kbfy{ 
/f;folgs k|ltlj|mof eP/ jf /f;folgs k|ltlj|mof geO{ ldl;Psf x'G5g\ . 

	 9.1	 ld>0f / 3f]n 

ld>0f M xfdLn] lrof agfpFbf b'w, lrgL, kfgL / lrofkQL k|of]u u/]sf] b]v]sf 
5f}F . To:t} kfgLdf df6f] ldl;P/ wldnf] kfgL ag]sf] klg b]v]sf 5f}F . rfdndf 
9'ª\ufsf 6'j|mf, e';, df6f] cflb ldl;Psf] klg b]v]sf 5f}F . oL ;a} ld>0fsf 
pbfx/0f x'g\ . b'O{ jf b'O{eGbf a9L j:t' ldl;Psf] kbfy{nfO{ ld>0f elgG5 . ld>0f 
aGgsf nflu k|of]u ePsf j:t'nfO{ ld>0fsf cjoj (component) elgG5 . 
lrof Pp6f ld>0f xf] eg] lrof aGg k|of]u ePsf j:t' b'w, lrgL, lrofkQL / 
kfgL ld>0fsf cjoj x'g\ .  

ld>0fnfO{ cjnf]sg ubf{ s'g} ld>0f s'g s'g cjoj ldn]/ ag]sf] 5 eg]/ gfª\uf] 
cfFvfn] 5'6\ofpg ;lsG5 eg] s'g} ld>0fdf 5'6\6ofpg ;lsFb}g . o;sf cfwf/df 
ld>0fnfO{ b'O{ k|sf/df juL{s/0f ug{ ;lsG5 M 

-s_ ;dfg ld>0f (Homogeneous mixture) : ld>0fdf /x]sf cjojnfO{ gfª\uf] 
cfFvfn] 5'6\ofpg g;lsg] k|sf/sf] ld>0fnfO{ ;dfg ld>0f elgG5 . g'gkfgLsf] 
ld>0f, lrgL kfgLsf] ld>0f, xfjf cflbdf s'g j:t' ldl;P/ /x]sf 5g\ eg]/ 
gfª\uf] cfFvfn] 5'6\ofpg ;lsFb}g . logdf ld>0fsf cjoj ;dfg¿kn] ldl;Psf 
x'G5g\ .
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g'gkfgL / lrlg kfgLsf] ld>0f

-v_ c;dfg ld>0f (Heterogeneous mixture) : ld>0fdf /x]sf cjojnfO{ 
gfª\uf] cfFvfn] 5'6\ofpg ;lsg] k|sf/sf] ld>0fnfO{ c;dfg ld>0f elgG5 . kfgL 
/ afn'jfsf] ld>0f, rfdn / e';sf] ld>0f, kfgL / t]nsf] ld>0f cflb c;dfg 
ld>0fsf pbfx/0f x'g\ . 

 

kfgL / afn'jf / kfgL / lrlgsf] ld>0f

	 lj|mofsnfk M 1 

cfˆgf] 3/df k|of]]u ePsf ld>0fsf] cjnf]sg u/L tnsf] tflnsfdf n]Vg'xf];\\ M

l;=g= ld>0fsf] gfd ld>0fsf] k|sf/ ld>0fsf cjoj

1 Gf'gkfgL ;dfg ld>0f Gf'g, kfgL 

2

3

4
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	 ld>0f 5'6\ofpg] ljlw (Method of separating mixture)

ld>0fsf cjojsf] u'0fsf] cfwf/df ld>0fdf /x]sf cjojnfO{ 5'6\ofpg ljleGg 
ljlw k|of]u ug{ ;lsG5 M  

	 jfiKfLs/0f ljlw (Evapration) 

7f]; / t/n kbfy{sf] 3f]nnfO ttfP/ t/nnfO{ afkm agfP/ p8fO 7f]; kbfy{nfO{ 
t/naf6 5'6\ofpg] ljlw jfikLs/0f ljlw xf] . g'gkfgLsf] 3f]nnfO{ ttfP/ kfgLnfO{ 
afkm agfO{ p8fP/ g'g cnu ug]{ k|lj|mof jfikLs/0f xf] .

	 lj|mofsnfk M 2 

Pp6f efF8fdf g'gkfgLsf] 3f]n agfpg'xf];\ . pSt 3f]nnfO{ 
ttfP/ kfgLnfO{ afkm agfP/ p8fP/ g'gdfq efF8fdf 
afFsL /x]sf] cj:yf cjnf]sg ug{'xf];\ . o;af6 kfgLsf] 
g'gkfgLsf] jfikLs/0faf6 g'g / kfgL cnu ug{ ;lsG5 
eg]/ lgisif{ lgsfNg'xf];\ . 

	 cf;jg lj|mof (Distillation)

s'g} t/n kbfy{nfO{ ttfP/ afkm agfpg] / afkmnfO{ lr:ofP/ km]l/ kfgLdf g} 
kl/jt{g ug]{ k|lj|mofnfO{ cfjjg ljlw elGfG5 . g'gkfgLsf] 3f]naf6 kfgL / g'g 
cnu cnu ug]{ ljlw cf;jg ljlw xf] . 

	 lj|mofsnfk M 3 

Pp6f lsTnLdf kfgL ttfP/ To;sf] afkmnfO{ lr;f] 
yfndf kf/]/ kfgLsf yf]kfdf kl/jt{g u/L kfgLsf 
yf]kfnfO{ csf]{ efF8fdf ;ª\sng ug{'xf];\ . lsTnLsf] 
kfgL ;a} ;lsFbf;Dd kfgL ttfpg'xf];\ . o;af6 g'g 
/ kfgL g'gkfgLsf] 3f]naf6 cnu ug{ ;lsG5 . of] 
ljlwnfO{ cf;jg ljlw elgG5 . 
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	 j|mf]df6f]u|fkmL (Chromatography)

lkmN6/ k]k/ jf sfuhdf ljleGg k|sf/sf /ª km}lng] b/ l56f] l9nf] x'g] u5{ . 
o;sf cfwf/df lkmN6/ k]k/ jf sfuhsf] k|of]u u/L rfF8f] ;g]{ /ª / l9nf] 
;g]{ /ªnfO{ 5'6\ofpg] ljlwnfO{ k]k/ j|mf]df6f]u|fkmL ljlw elgG5 . ljleGg /ª\uLg 
kbfy{nfO{ 5'6\ofpg / klxrfg ug{ k]k/ j|mf]df6f]u|fkmLsf] k|of]u ul/G5 . 

	 lj|mofsnfk M 4 

Pp6f ljs/df cfwf hlt kfgL To;df Psb'O{ yf]kf /ftf] 
d;L /fv]/ To;df lkmN6/ k]k/sf] lrqdf b]vfOPsf] h:t} 
6'j|mf /fv]/ s]xL ;dokl5 cjnf]sg ug{'xf];\ . lkmN6/ 
k]k/df /ftf] d;L km}lnPsf] kfOG5 . kx]Fnf], lgnf] /ªsf 
d;Lsf yf]kf /fv]/ ;d]t cjnf]sg ug{'xf];\ . ljleGg /ªsf] 
d;L lkmN6/ k]k/df km}lnFbf s] s] km/s kbf]{ /x]5 < lgisif{ 
lgsfNg'xf];\ .

;]lG6«km\o'lhª ljlw M ld>0fsf cjojdWo] Pp6f cjoj xn'sf] / csf]{ j:t' ux|fF} 
ePdf ld>0fnfO{ Pp6f efF8fdf /fv]/ a]:;/L 3'dfP/ xn'sf] j:t' efF8fsf] d'vdf 
cfpF5 eg] ux|f}F j:t' efF8fsf] lkFwdf UfP/ a:5 . o;/L xn'sf] / ux|f}F j:t'sf] 
ld>0fnfO{ 3'dfP/ o;sf cjoj 5'6\ofpg] ljlwnfO{ ;]lG6«km\o'lhª ljlw elgG5 . 
b'waf6 lj|md / bxL dy]/ gf}gL  lgsfNg] ljlw ;]lG6«km\o'lhª ljlwsf] pbfx/0f xf] . 
cfw'lgs k|of]uzfnfdf /utsf] hfFr ubf{klg of] ljlwsf] k|of]u ul/G5 . 

	 lj|mofsnfk M 5  

Pp6f jf]tndf e'; / rfdnsf] ld>0fnfO{ /fv]/ lrqdf 
b]vfPh:t} s]xL ;do a]:;/L 3'dfP/ e'; / rfdndf jf]tnsf] 
lkFwdf s'g j:t' hDdf ePsf] 5, cjnf]sg ug{'xf];\ . 

	 3f]n (solution)  

b'O{ jf b'O{eGbf a9L j:t' ;dfg¿kn] ldl;P/ ag]sf] ld>0fnfO{ 3f]n elgG5 . 
3f]nsf cjojnfO{ ;lhn}l;t x]/]/ 5'6\ofpg ;lsFb}g . 3f]n 3'lnt kbfy{ / 
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3f]ns kbfy{ ldn]/ ag]sf] x'G5 . j:t' 3'Ngsf nflu dbt ug]{ kbfy{nfO{ 3f]ns 
elgG5 eg] 3'n]/ ljlng x'g] kbfy{nfO{ 3'lnt kbfy{ elgG5 . g'gkfgLsf] 3f]ndf 
g'g 3'lnt kbfy{ xf] eg] kfgL 3f]ns xf] .

	 lj|mofsnf 6 

Pp6f ljs/df cfwfhlt kfgL lng'xf];\ . 
pSt las/df Ps rDrf hlt g'g /fv]/ 
la:tf/} rnfpg'xf];\ . g'g k'/} g3'Nbf;Dd 
rDrfn] rnfO/fVg'xf];\ . o;af6 s] pSt 
3f]nnfO tkfO{Fsf] kl/jf/sf] cGo ;b:onfO{ 
b]vfpFbf x]/]/ Tof] s] sf] wf]n xf] < ;xL 
pQ/ kQf nufpg' ;Sg'x'G5 < k|of]u ug{'xf];\ . 

	 9.2	 tŒj, k/df0f' / of}lus (Element , atom ad compound) 

tŒj (Element) : hlt 6'j|mf u/]klg Tof] eGbf km/s u'0fsf] kbfy{ agfpg g;lsg] 
kbfy{nfO{ tŒj elgG5 . kmnfd tŒj xf] . o;nfO{{ hlt 6'j|mf agfP klg tfdf jf 
cGo km/s u'0f ePsf] kbfy{ agfpg ;lsFb}g . xfn;Dd 92 cf]6f k|fs[lts / 26 
cf]6f s[lqd u/L hDdf 118 cf]6f tŒj j}1flgsn] kQf nufPsf 5g\ . tŒjnfO{{ 
6'S|ofP/ k/df0f' agfpg ;lsG5 .  

k/df0f' (Atom) :  /f;folgs k|ltlj|mofdf efu 
lng ;Sg] tŒjsf] ;a}eGbf ;fgf] s0fnfO{ k/df0f' 
(Atom) elgG5 . k|To]s tŒjn] /f;folgs 
k|ljlj|mofdf efu lnFbf ltgsf k/df0f'n] efu 
lng] u5{g\ . Pp6f tŒjsf] k/df0f' csf]{ tŒjsf] 
k/df0f'eGbf km/s x'G5 eg] Pp6} tŒjleq ;dfg 
k|sf/sf k/df0f' /x]sf x'G5g\ .

k/df0f'sf] agf]6 (Structure of an atom) : k/df0f'  k|f]6f]g, Go'6«f]g / On]S6«f]gh:tf 
pkkf/df0fljs s0f (subatomic particles) ldnL ag]sf] x'G5 . k/df0f'sf] s]Gb|df 
k|f]6f]g / Go'6«f]g /x]sf x'G5g\ . k/df0f'sf] s]Gb|sf] jl/kl/sf] aflx/L efu sIf 



167lj1fg tyf k|ljlw tx #, efu Ps

(orbit) cyjf ;]n (shell) ;]ndf On]S6«f]g 3'ld/x]sf x'G5g\ . 

k|f]6f]g (Proton) : wgfTds rfh{ ePsf] k/df0f'sf] s]Gb|df /x]sf] pkkf/df0fljs 
lk08nfO{{ k|f]6f]g elgG5 . o;sf] lk08 1 kf/df0fljs lk08 PsfO (atomic mass 
unit-amu) x'G5  .

Go'6«f]g (Neutron) : k/df0f'sf] s]Gb|df /x]sf] rfh{ljxLg pkkf/df0fljs s0fnfO{ 
Go'6«f]g elgG5 . o;sf] lk08 klg 1 amu g} x'G5 . 

On]S6«f]g (Electron) : On]S6«f]g C0ffTds rfh{ of] k/df0f'sf] s]Gb|sf] jl/kl/ 
lglZrt ;]ndf 3'ld/x]sf] pkkf/df0fljs s0fnfO{{ On]S6«f]g elgG5 . On]S6«f]gsf] 
lk08 k|f]6f]g / Go'6«f]gsf] t'ngfdf 1837 u'gf sd x'G5 . 

k|f]6f]g, Go'6«f]g / On]S6«f]gsf] t'ngfTds ljz]iftf tnsf] tflnsfdf lbOPsf] 5 M 

pkkf/df0fljs s0f 
(sub-atomic particle)

;ª\s]t 
(symbol)

 lk08 
(mass)

rfh{ 
(charge)

/xg] :yfg 
(location)

k|f]6f]g (proton) p+ 1 amu +ve s]Gb| jf Go'lSno;

On]S6«f]g (electron) e– 1/1837 amu -ve ;]n

Go'6«f]g (Neutron) n0 1 amu 0 Go'lSno;

	 lj|mofsnfk : 7 

Pp6f afSnf] sfuhdf ljleGg /ªsf] wfuf], ud, skf;sf ljleGg cfsf/sf 
8Nnf agfP/ ;f]l8odsf] k/df0f'sf] agf]6sf] lrq tof/ ug{'xf];\ . pSt lrq 
lzIfsnfO{{ b]vfpg'xf];\ . 

s]xL tŒjsf] gfd, ;ª\s]t / pkkf/df0fljs s0fx¿sf] ;ª\Vof tnsf] tflnsfdf 
lbOPsf] 5 M 

j|m=;= tŒjsf] gfd cª\u|]hL gfd ;ª\s]t
k|f]6f]gsf] 
;ª\Vof

On]S6«f]gsf] 
;ª\Vof

Go'6«f]gsf] 
;ª\Vof

1. xfO8«f]hg Hydrogen H 1 1 0

2. x]lnod Helium He 2 2 2
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3. lnlyod Lithium Li 3 3 4

4. a]l/lnod Beryllium Be 4 4 5

5. af]/f]g Boron B 5 5 6

6. sfa{g Carbon C 6 6 6

7. gfO6«f]hg Nitrogen N 7 7 7

8. clS;hg Oxygen O 8 8 8

9. ˆnf]l/g Fluorine F 9 9 10

10. lgof]g Neon Ne 10 10 10

11. ;f]l8od Sodium 
(Natrium)

Na 11 11 12

12. DofUg]l;od Magnesium M 12 12 12

13. Pn'ldlgod Aluminium Al 13 13 14

14. l;lnsg Silicon Si 14 14 14

15 . km:kmf]/; Phosphorous P 15 15 16

16. ;Nkm/ Sulphur S 16 16 16

17. Snf]l/g Chlorine Cl 17 17 18

18. cfu{g Argon Ar 18 18 22

19. kf]6fl;od Potassium 
(Kalium)

K 19 19 20

20. SoflN;od Calcium Ca 20 20 20
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	 of}lus (Compound) 

b'O{{ jf ;f]eGbf a9L tŒjsf k/df0f' 
Psfcfk;df /f;folgs k|ltlj|mof u/]/ 
ag]sf] gofF u'0f ePsf] kbfy{nfO{ of}lus 
elgG5 . xfO8«f]hg / clS;hgsf] k/df0f'lar 
/f;folgs k|ltlj|mof eP/ kfgL aG5 . kfgL 
Pp6f of}lus xf] . ;f]l8od / Snf]l/gsf] 
k/df0f'lar /f;folgs k|ltlj|mof eO{ vfg] 
g'g aG5 . vfg] g'g klg Pp6f of}lus xf] . k|s[ltdf nfvf}Fsf] ;ª\Vofdf of}lus 
/x]sf x'G5g\ . tŒjnfO{ 6'j|m\ofpFbf k/df0f' aG5g\ . of}lusnfO{ klg 6'S|ofpFbf 
k/df0f' aG5g\ . 

	 lj|mofsnfk M 8 

cfˆgf] 3/df jf 3/ j/k/ k|of]u eO/x]sf tŒj / of}lus s'g s'g x'g\ < ;ª\sng 
u/]/ tnsf] tflnsfdf e/]/ lzIfsnfO{{ b]vfpg'xf];\ M

j|m=;+= tŒjsf] gfd of}lussf] gfd pkof]u
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	 9.3  ef}lts / /f;folgs kl/jt{g (Physical and chemical 
change) 

kbfy{sf] cj:yf /ª, cfotg, cfsf/, 3gTj cflb 
ef}lts u'0fx¿df kl/jt{g x'g] t/ /f;folgs u'0fdf s'g} 
kl/jt{g gx'g] kl/jt{gnfO{ ef}lts kl/jt{g (physical 
change) elgG5 . l9sf g'g 6'lj|mP/ w'nf] g'g aGg], a/km 
klUnP/ kfgL aGg] tyf kfgL hd]/ a/km aGg], sf7 sf6]/ 
bfp/f agfpg], d;nf lk;]/ w'nf] agfpg], kfgLdf g'g 
ld;fP/ 3f]n agfpg] cflb ef}lts kl/jt{gsf pbfx/0f 
x'g\ . 

	 ef}lts kl/jt{gsf ljz]iftf (Charateristic s of physical changes) 

-s_	 j:t'sf] ef}lts cj:yf kl/jt{g eP klg /f;folgs u'0f kl/jt{g x'Fb}g .

-v_	 gofF kbfy{ aGb}gg\ .

-u_	 kl/jt{g eP/ ag]sf] kbfy{nfO{{ klxn]s} cj:yfdf Nofpg ;lsG5 .

-3_	 of] c:yfoL kl/jt{g xf]  .

-ª_	 kbfy{sf] tf}ndf s'g} kl/jt{g cfpFb}g .

-r_	 kbfy{df tfk, ljB't\\, k|sfz h:tf zlStsf] pkof]uaf6 ef}lts kl/jt{g 
x'G5 .

-5_	 kbfy{sf] cfGtl/s agfj6df kl/jt{g x'Fb}g .

	 /f;folgs kl/jt{g (Chemical change) 

s'g} kbfy{ kl/jt{g eO{ k"0f{tof gofF kbfy{ aGg] kl/jt{gnfO{{  
/f;folgs kl/jt{g (chemical change) elgG5 . 
o; kbfy{sf] cfGtl/s agfj6df g} kl/jt{g cfpF5 . 
sfuh afn]/ v/fgL aGg' /f;folgs kl/jt{gsf] pbfx/0f 
xf] . o;df sfuhaf6 k"0f{tof gofF kbfy{ v/fgL aG5 . 
v/fgLnfO{{ k'gM sfuhdf kl/jt{g ug{ ;lsFb}g To;}n] of] 
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/f;folgs kl/jt{g xf] . To:t} kmnfddf lvof nfUg', kmnk"mn nfdf] ;do /fVbf 
s'lxg', xfdLn] vfg] vfgf z/L/df xg] k|ltlj|mofaf6 zlStdf kl/jt{g xg', xl/of] 
la?jfn] vfgf agfpg', bfp/f afNg', emf/kftaf6 sDkf]i6 dn aGg', xfO8«f]hg / 
clS;hg ldn]/ kfgL aGg' cflb klg /f;folgs kl/jt{gsf pbfx/0f x'g\ . 

	 /f;folgs kl/jt{gsf ljz]iftf (Charateristics of Chemical 
Change) 

-s_	 gofF u'0f ePsf kbfy{ aG5g\ .

-v_	 of] :yfoL kl/jt{g x'G5 . 

-u_	 kbfy{sf] cfGtl/s agfj6df kl/jt{g x'G5  .

-3_	 tfksf] k|sfz cflbaf6 /f;folgs kl/jt{g x'G5 . 

	 lj|mofsnfk M 9  

tkfO{Fn] cfˆgf] b}lgs hLjgdf cjnf]sg u/]sf kl/jt{gnfO{{ ef}lts / /f;folgs 
kl/jt{gdf juL{s/0f u/L tnsf] tflnsfdf e/]/ lzIfsnfO{ b]vfpg'xf];\ M

j|m=;+= Eff}lts kl/jt{g /f;olgs kl/jt{g
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	 cfk"mnfO{ hfFrf}F M  

1.	 tn lbOPsf ljsNkdWo]af6 ;xL pQ/ 5fGg'xf];\ M

-s_	 ;dfg ld>0fsf] pbfx/0f s'g xf]  <

-c_	 afn'jf kfgL 	 -cf_	 e'; / rfdn

-O_	 lrgL kfgL 		 -O{_	 afn'jf / sk'/

-v_	 c;dfg ld>0fsf] pbfx/0f s'g xf] <

-c_	 lrgL kfgL 		 -cf_	 ;f]8f kfgL

-O_	 g'g kfgL 		  -O{_	 wldnf] kfgL

-u_	 b'waf6 lj|md lgsfNgsf nflu s'g ljlwsf] k|of]u ul/G5 <

-c_	 cf;jg 		  -cf_	 ;]lG6«ˆo'lhª

-O_	 jfikLs/0f 		 -O{_	 j|mf]df6fu|fkmL

-3_	 c:ktfndf lk;fa tyf /utdf hfFr ubf{ s'g ljlwsf] k|of]u ul/G5 <

-c_	 cf;jg 		  -cf_	 ;]lG6«ˆo'lhª

-O_	 jfikLs/0f		  -O{_	 j|mf]df6fu|fkmL

-ª_	 k/df0f'df x'g] wgfTds rfh{o'St s0f s'g xf] <

-c_ On]S6«f]g	 -cf_ Go'6«f]g	 -O_ Go'lSno;	-O{_ k|f]6f]g

-r_	 c0f'sf] eg]sf] s] xf] <

-c_	 kbfy{sf] ;a}eGbf ;fgf] s0f   	  

-cf_	kbfy{sf] u'0f oyfjt\ /x]sf] ;fgf] s0f 

-O_	 ;a} kbfy{sf] u'0f ldl>t ;fgf] s0f 

-O{_	 ;Lldt kbfy{sf] u'0f ldl>t ;fgf] s0f  

-5_	 tnsfdWo] s'g ef}lts kl/jt{gsf] ;d"x xf] <

-c_	 l9sf g'gaf6 w'nf] g'g agfpg', kfgL lrl:oP/ a/km aGg', sf7af6 
kmlg{r/ aGg'

-cf_	b'waf6 bxL aGg', kfgL lrl;P/ a/km aGg', sf7af6 kmlg{r/ aGg'
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-O_	 sf7af6 kmlg{r/ aGg', l9sf g'gaf6 w'nf] g'g agfpg', kmnfddf lvof 
nfUg' 

-O{_	 kmnfddf lvof nfUg', kfgL lrl;P/ a/km aGg', d;nf lk;]/ w'nf] 
agfpg'

-h_	 tŒjsf] ;DaGwdf s'g egfO ;xL 5 <

-c_	 j:t'nfO{{ 6'S|offpFbf km/s u'0f ePsf] j:t' aG5 .

-cf_	j:t'nfO{{ 6'S|ofpFbf pxL u'0f ePsf] j:t' aG5 .

-O_	 6'j|\mofpg g;lsg] j:t' xf] .

-O{_	 ;a} j:t'nfO{{ tŒj elgG5  .

-em_	 of}lussf ;DaGwdf s'g egfO ;xL 5 <

-c_	 b'O{{ jf ;f]eGbf a9L ;dfg cg'kftdf ldn]/ ag]sf] x'G5 .

-cf_	b'O{{ jf ;f]eGbf a9L tŒj km/s km/s cg'kftdf ldn]/ ag]sf x'G5 . 

-O_	 b'O{{ jf ;f]eGbf a9L tŒj lglZrt cg'kftdf ldn]/ ag]sf] x'G5 .

-O{_	 b'O{{ jf ;f]eGbf a9L tŒj h'g;'s} cg'kftdf ldn]/ ag]sf] x'G5 .

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

-s_	 ;dfg ld>0f / c;dfg ld>0f

-v_	 3f]ns / 3'lnt kbfy{

-u_	 c0f' / k/df0f'

-3_	 tŒj / of}lus

-ª_	 ef}lts / /f;folgs kl/jt{g

-r_	 cf;jg / jfikLs/0f

-5_	 k|f]6f]g / On]S6«f]g

4.	 sf/0f lbg'xf];\ M

-s_	 sfutL kfgLsf] ld>0f ;dfg ld>0f xf] .

-v_	 j|mf]df6fu|fkmL ljlwaf6 ljleGg /ªsf] ld>0f 5'6\ofOG5 .

-u_	 kmnfd tŒj xf] .

-3_	 vfg] g'gnfO{{ of}lus elgG5 .



174 lj1fg tyf k|ljlw tx #, efu Ps

-ª_	 b'waf6 bxL aGg] k|lj|mof /f;folgs kl/jt{g xf] .

-r_	 t6:y k/df0f' rfh{ljxLg x'G5 .

-5_	 g'gsf] l9sf 6'lj|mP/ w'nf] g'g aGg] k|lj|mof ef}lts kl/jt{g xf] .

-h_	 xfO8«f]hg / clS;hg ldn]/ kfgL aGg] k|lj|mof /f;folgs kl/jt{g xf] .

-em_	 Pn'ldlgodsf k|]mddf k|foM /ª nufOFb}g t/ kmnfdsf k|]mdx¿df 
lg/Gt/ /ª nufO/xg'k5{ . 

5.	 tnsf k|Zgsf] pQ/ n]Vg'xf];\ M

-s_	 ld>0f eg]sf] s] xf] < 

-v_	 3f]n eg]sf] s] xf] < pbfx/0f;lxt n]Vg'xf];\\ .

-u_	 s:tf cjoj ePsf] ld>0fnfO{ ;]lG6«km\o'lhª ljlwsf] k|of]uaf6 
5'6\6ofpg ;lsG5  .

-3_	 /utdf ePsf ljleGg /;fog 5'6\ofpg'kbf{ s'g ljlwsf] k|of]u  
ug'{x'G5 < sf/0f;lxt atfpg'xf];\ .

-r_	 tŒj eg]sf] s] xf] < kf/df0fljs ;ª\Vof 8, 12 / 17 df kg]{ tŒjsf] 
gfd / ;ª\s]t n]Vg'xf];\\ .

-5_	 pkkf/df0fljs s0f eg]sf s] x'g\ < clS;hgsf] k/df0f'sf]] agf]6 
tof/ ug{xf];\ .

-h_	 ef}lts kl/jt{g / /f;folgs kl/jt{g eg]sf] s] xf] < tLg tLgcf]6f 
pbfx/0f n]Vg'xf];\\ .

-em_	 k|f]6f]gsf] ;ª\Vof !( ePsf] tŒjsf] kf/df0fljs ;+/rgf tof/ ug{'xf];\ .



175lj1fg tyf k|ljlw tx #, efu Ps

b}lgs k|of]usf kbfy{
Materials Used in Daily Life

PsfO

10

	 10.1 wft' / cwft' kbfy{ (Metal and Non metal materials)

b}lgs hLjgdf xfdL ljleGg k|sf/sf kbfy{ k|of]u ul//fv]sf x'G5f}F . efG;f, 
g'xfpg] 7fpF, a}7s sf]7f, nufpg] uxgf, z[ª\uf/sf ;fdfg cflb ljleGg 
;fdu|Lsf] k|of]u b}lgs¿kdf g} x'G5g\ . xfdLn] vfg] kbfy{ klg u'lnof, cldnf, 
g'lgnf, 6/f{, lttf cflb :jfbsf x'G5g\ . ltgn] xfd|f] kfrg k|0ffnLdf ljleGg 
lsl;dn] ;xof]u k'¥ofO/x]sf x'G5g\ . n'uf w'g]nufotsf ;/;kmfOdf ;fa'g tyf 
cGo l86/h]G6x¿sf] k|of]u x'G5 . 3/ lgdf{0fdf kmnfd, cNd]lnod, ;hfj6sf 
nflu dfa{n tyf 6fonsf] k|of]u ul/G5 . b}lgs k|of]u ul/g] ;fdu|LnfO{{ wft' / 
cwft'sf] ¿kdf lgDgfg';f/ juL{s/0f ul/Psf] 5 M

	 lj|mofsnfk M 1

tkfO{F{+sf] jl/kl/ kfOg] ljleGg bz j:t'sf] gfd n]vL tnsf] tflnsfdf pbfx/0fdf 
lbOPcg';f/ n]Vg'xf];\ M

j|m=;+=
j:t'sf] 
gfd

s8fkg 6ns
tfksf] 
k|;f/0f

tf/h:tf] 
agfpg

lxsf{pFbf 
l6ª\u cfjfh

1 tfdf s8f 6lNsG5 u5{ ;lsg] cfpg]

2 sf7 g/d 6lNsFb}g ub}{g g;lsg] gcfpg]
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dflysf] cEof; / lrqsf] cjnf]sgaf6 wft' / cwft'sf] pbfx/0f;lxt hfgsf/L 
kfpg ;lsG5 . s8f, 6ns ePsf, ttfpFbf tfltg], lxsf{pFbf s'lRrg] / l6ª\ª 
cfjfh cfpg] kmnfd, tfdf, ;'g, rfFbL, cflNdlgod cflb wft' ;d"xdf k5{g\ . 
To:t} u/L g/d, g6lNsg], ttfpFbf aNg], tfk / ljB't\ g;g]{ h:t}M ;Nkm/, 
cfof]l8g, sfa{g, Knfl:6s cflb cwft' ;d"xsf pbfx/0f x'g\ .

	 ef}lts cfwf/df wft' / cwft'df lgDgfg';f/ km/s 5g\M

wft' cwft'

6ns x'G5 . 6ns x'Fb}g .

clwsf+z wft'x¿ s8f x'G5g\ . s]xL 
x'Fb}gg\ h:t} ;f]l8od

logLx¿ wft'eGbf g/d x'G5g\ .

lk6\bf ltvf] jf l6ª\u cfjfh pTkGg 
x'G5 .

logLx¿df l6ª\u cfjfh cfpFb}g .

ttfP/ lk6]df nfdf] tf/ agfpg ;lsG5 . logLx¿nfO{{ ;lsFb}g .

tfksf ;'rfns x'g\ . tfksf crfns x'g\ .

ljB't\sf ;'rfns x'g\ . ljB't\sf s'rfns x'g\ .

	 1=	 cflNdlgod (Aluminium), ;ª\s]t (Symbol): Al, 
kf/df0fljs ;ª\Vof (Atomic number): 13

cflNdlgod k|s[ltdf z'4 ¿kdf kfOFb}g . of] cGo kbfy{;Fu ldl;Psf] wfpsf] 
¿kdf kfOG5 . o;sf] k|d'v ;|f]t ePsf] wfp aS;fO6 (bauxite) xf] . o;nfO{{ 
k|zf]wg u/]/ clNdlgod lgsflnG5 .
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	 ef}lts u'0f / pkof]lutf (Physical porperties)

-s_	 of] ;]tf] xn'sf wft' xf] . 

-v_	 ljB't\sf] ;'rfns xf] .

-u_	 tfksf] ;'rfns xf] . 

-3_	 o;nfO{{ k|fKt ug{ / kufNg ;xh x'G5 .

	 pkof]lutf (Uses)

-s_	 o;af6 uf8L / xjfO{hxfhsf] aflx/L ;+/rgf agfpg k|of]u ul/G5 .

-v_	 ljB'tLo tf/ agfpg k|of]u ul/G5 .

-u_	 3/fo;L efF8fs'F8f agfpg k|of]u ul/G5 .

-3_	 o;nfO{{ xfjf / kfgLn] c;/ gug]{ ePsfn]] 3/sf] em\ofn9f]sf tyf vfg]s'/f 
Koflsª ug]{ clNdlgod ˆjfOn agfpg k|of]u ul/G5 .

	 2.	 h:tf (Zinc), ;ª\s]t (Symbol): Zn, Kff/df0fljs ;ª\Vof 
(Atomic number)M 30

h:tf k|s[ltdf of}lus wfpsf] ¿kdf kfOG5 . o;sf] k|d'v ;|f]t ePsf] wfp lhª\s 
An]8 xf] . o;nfO{{ k|zf]wg u/]/ h:tf agfOG5 .

	 ef}lts u'0f (Physical properties)

-s_	 of] wft' xNsf lgnf] dl0fe cfsf/sf] x'G5 .
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-v_	 of] tfk / ljB't\sf] ;'rfns xf] .

-u_	 o;nfO{{ sd tfkj|mddf kufNg ;lsG5 .

-3_	 o;nfO{{ lr;f] / kfgLn] c;/ u5{ .

	 pkof]lutf (Uses)

-s_	 k|of]uzfnfdf xfO8«f]hg UofF; tof/ kfg{ k|of]u ul/G5 .

-v_	 o;nfO{{ ldl>t wft' -lkQn, sfF;_ agfpg k|of]u ul/G5 .

-u_	 8«fO;]n (dry cell) sf] aflx/L cfj/0f agfpg k|of]u ul/G5 .

-3_	 h:tfkft 3/df 5fgf] 5fpg k|of]u ul/G5 .

-ª_	 lk|lG6ª Ans agfpg k|of]u ul/G5 .

	 3.	 kmnfd (Iron)

	 ;ª\s]t (Symbol): Fe, kf/df0fljs ;ª\Vof (Atomic number)  
M 26

kmnfd d'VotM x]df6fO6 (haematite) wfpaf6 k|zf]wg ul/G5 .

ef}lts u'0f (Physical properties)

-s_	 kmnfd sfnf] v/fgL /ªsf] wft' xf] .

-v_	 o;df r'DasLo u'0f x'G5 .

-u_	 o;df lvof nfU5 .

-3_	 o;nfO{{ 3f]6\bf 6ns cfpF5 .

-ª_	 o;nfO{{ xfjf / kfgLn] ;lhn} c;/ u5{ .

	 pkof]lutf (Uses)

-s_	 ljleGg k|sf/sf s[lifcf}hf/, dl;g, xftxltof/ agfpg k|of]u ul/G5 .

-v_	 3/ k'n / oftoftsf] ;fwg agfpg k|of]u x'G5 .

-u_	 l:6n pTkfbg ug{ k|of]u ul/G5 .
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-3_	 58, kfOk, tf/ pTkfbg ug{ k|of]u ul/G5 .

-ª_	 oftfoftsf ;fwg agfpg k|of]u ul/G5 .

	 4. ;'g (Gold)

	 ;ª\s]t (Symbol) Au, kf/df0fljs ;ª\Vof (Atomic number)  
M 79

k|s[ltdf ;'g z'4¿kdf r6\6fg tyf afn'jfdf kfOG5 .

ef}lts u'0f (Physical properties)

-s_ ;'g rlDsnf] kx]Fnf] /ªsf] wft' xf] .

-v_ of] tfk / ljB't\sf] ;'rfns xf] .

-u_ o;n] xfjf / kfgL;Fu k|ltlj|mof ub}{g .

	 pkof]lutf (Uses)

-s_	 ;'g u/uxgf agfpg k|of]u ul/G5 .

-v_	 b]jLb]jtfsf d"lt{, l;Ssf / tSdf agfpg k|of]u ul/G5 .

-u_	 bfFtdf hnk nufpg k|of]u x'G5 .

-3_	 cf}ifwL agfpg k|of]u ul/G5 .

-ª_	 ;:tf] wft'df hnk nufpg k|of]u ul/G5 .

	 5. tfdf (Copper)

	 ;ª\s]t (Symbol): Cu, kf/df0fljs ;ª\Vof (Atomic number) 
M 29

Dflg;n] ljleGg sfddf k|of]u ub}{ cfPsf] tfdf d'Votof rfNsf]kfO/fO6 
(chalcopyrite) wfpaf6 k|zf]wg u/]/ lgsflnG5 .
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	 ef}lts u'0f (Physical properties)

-s_	 tfdf /ftf] v}/f] /ªsf] wft' xf] .

-v_	 of] tfk / ljB't\sf] ;'rfns xf] .

-u_	 of] ;lj|mo wft' xf] .

-3_	 of] lr;f] dlng x'Fb} hfG5 .

	 pkof]lutf (Uses)

-s_	 tfdf efF8fs'F8f agfpg k|of]u ul/G5 .

-v_	 /f;folgs kbfy{ cf}ifwL agfpg k|of]u ul/G5 .

-u_	 l;Ssf / d"lt{ agfpg k|of]u ul/G5 .

-3_	 tfk / ljB't\ ;'rfns ePsfn]] tf/ agfpg k|of]u ul/G5 .

	 6. rfFbL (Silver)

	 ;ª\s]t (Symbol) Ag, kf/df0fljs ;ª\Vof (Atomic number)M 
47

rfFbL ch]{G6fO6 eGg] wfpnfO{{ k|zf]wg u/]/ lgsflnG5 .

	 ef}lts u'0f (Physical properties)

-s_	 rfFbL ;]tf] / 6lNsg] wft' xf] .

-v_	 of] tfk / ljB't\sf] ;'rfns xf] .

-u_	 o;nfO{{ xfjf / kfgLn] c;/ ub}{g .

-3_	 of] sd ;lj|mo wft' xf] .

	 pkof]lutf (Uses)

-s_	 u/uxgf, k"hfsf efF8fs'8f, l;Ssf, tSdf agfpg k|of]u x'G5 .

-v_	 ;:tf] wft'df hnk nufpg k|of]u ul/G5 .
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-u_	 bfFt eg{sf nflu klg k|of]u x'G5 .

-3_	 cf}ifwL agfpg k|of]u x'G5 .

	 lj|mofsnfk M 2

tkfO{F{+sf] 3/ jf jl/kl/sf] cg'ejaf6 hfgsf/L tn tflnsfdf lbOPsf wft'af6 
ag]sf j:t' / ltgsf] pkof]lutf n]Vg'xf];\ M

j|m=;+= wft'sf] gfd wft'af6 ag]sf j:t' wft'af6 ag]sf j:t'sf] pkof]u

1 cflNdlgod

2 h:tf

3 ;'g

4 rfFbL

5 tfdf

6 kmnfd

	 7. uGws (Sulphur)

	 ;ª\s]t (Symbol): S, kf/df0fljs ;ª\Vof M (Atomic number) 
M 16

uGws k|s[ltdf z'4¿kdf kfOg] wft' xf] . k|foh;f] Hjfnfd'vL hfg] If]qdf w]/} 
dfqfdf kfOG5 .

	 ef}lts u'0f (Physical properties)

-s_	 uGws k/fnh:tf] kx+F]nf] /ªsf] 6lNsg] kbfy{ xf] .

-v_	 tfk / ljB't\sf] s'rfns xf] .

-u_	 kfgLdf c3'ngzLn xf] .

-3_	 xfjfdf aNbf ;Nkm/ 8fOcS;fO8 aG5 .

-ª_	 o;n] cDn;Fu k|ltlj|mof ub}{g .
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	 pkof]lutf (Uses)

-s_	 af?b agfpg k|of]u ul/G5 .

-v_	 of] ;Nˆo'l/s Pl;8 agfpg k|of]u ul/G5 .

-u_	 k6sf agfpg k|of]u ul/G5 .

-3_	 3fpdf nufpg] cf}ifwLsf] ¿kdf klg k|of]u x'G5 .

	 8. cfof]l8g (Iodin)

	 ;ª\s]t (Symbol) I, kf/df0fljs ;ª\Vof (Atomic number) M 56

of] dflg;sf] :jf:Yo;Fu klg ;DalGwt wft' xf] . z/L/df o;sf] c;Gt'ngn] 
yfO/fO8;DaGwL /f]u nfU5 .

	 ef}lts u'0f (Physical properties)

-s_	 cfof]l8g 6nsbf/ wft' xf] .

-v_	 of] kfgLdf c3'ngzLn x'G5 .

-u_	 of] tfk / ljB't\sf] s'rfns xf] .

-3_	 o;nfO{{ ttfpFbf t/n galgsg 
l;w} UofFdf kl/jt{g x'G5 .

	 pkof]lutf (Uses)

-s_	 cfof]l8gn] dflg;nfO{{ unufF8 x'gaf6 hf]ufpF5 .

-v_	 cf}ifwL agfpg k|of]u ul/G5 .

-u_	 lzz'nfO{{ af}l4s ckfª\utfaf6 arfpg k|of]u ul/G5 .
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	 10.2 cDn Iff/ / nj0f (Acid, base an salt)

	 cDn (Acid) 

cldnf] :jfb ePsf j:t'x¿ cDn x'G5 . cDn k|fª\ufl/s (organic) / 
ck|fª\ufl/s (inorganic) u/L b'O{{ k|sf/sf x'G5g\ . hLjhGt', af]6la?jf tyf 
kmnk"mnaf6 k|fKt ul/g] cDn k|fª\ufl/s cDn x'g\ . sfutL, ef]u6], :ofp tyf 
b'w sldnf hgfj/af6 k|fKt x'g] k|fª\ufl/s cDnsf pbfx/0f x'g\ .

vlgh kbfy{af6 pTkfbg ul/g] cDn ck|fª\ufl/s cDnx¿ x'g\ . xfO8«f]Snf]l/s 
cDn, gfOl6«s cDn, ;Nkm\o'l/s cDn cflb ck|fª\ufl/s cDnsf pbfx/0f x'g\ .

	 cDnsf ef}lts u'0f (Physical properties of Acid)

-s_	 ;fdfGotof cDnsf] :jfb cldnf] x'G5 .

-v_	 o;n] lgnf] ln6\d; sfuhnfO{{ /ftf]df kl/0ft u5{ .

-u_	 cDnn] ldyfOn c/]GhnfO{{ /ftf] /ªdf kl/jt{g u5{ .

	 Iff/ (Base)

lttf] jf 6/f]{ :jfn ePsf kbfy{ Iff/ x'g\ . oL lrKnf] k|s[ltsf x'G5g\ . ;f]l8od 
xfO8«f]cS;fO8, kf]6fl;od xfO8«f]cS;fO8, PNd'lgod xfO8«f]cS;fO8 cflb 
Iff/sf pbfx/0f x'g\ .

	 Iff/sf ef}lts u'0f (Physical Properties of Base)

-s_	 Iff/n] lgnf] ln6\d; sfuhnfO{{ lgnf]df kl/0ft u5{ .

-v_	 w]/} h;f] Iff/sf] :jfb lttf] / 6/f]{ x'G5 .

-u_	 of] ;fa'g h:t} lrKnf] x'G5 .

-3_	 o;n] ldyfOn c/]ghnfO{{ kx]Fnf] /ªdf kl/0ft u5{ .
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	 nj0f (Salt)

cDn / Iff/ ldn]/ nj0f aG5 . ;fwf/0ftof cDn t6:y x'G5g\ . nj0fnfO{{ 
t6:y, cDnLo / Iff/Lo u/L tLg k|sf/sf x'G5g\ . ;f]l8od Snf]/fO8 -vfg] g'g_, 
;f]l8od xfO8«f]cS;fO8 cflb o;sf pbfx/0f x'g\ .

	 nj0fsf ef}lts u'0f (Physical properties of Salt)

-s_	 kfgLdf 3'ngzLn x'G5g\ .

-v_	 nj0f klUng / plDng w]/} tfkj|md rflxG5 .

-u_	 nj0fn] ;"rs kbfy{df s'g} c;/ b]vfpFb}g .

-3_	 oL :jfbxLg x'G5g\ t/ vfg] g'g g'lgnf] x'G5 .

	 cfk"mnfO{{ hfFrf}F M

1.	 vfnL 7fpFdf ldNbf] zAb n]Vg'xf];\ M

-uGws, s'rfns, tfdf, h:tf, x]df6fO6_

-s_	 sf7 tfksf] =================== xf] .

-v_	 ;nfO{sf] sfF6Ldf =================== sf] k|of]u ul/G5 .

-u_	 rfNsf]kfO/fO6 wfpaf6=================wft' lgsflnG5 .

-3_	 3/ 5fpg =================== sf] k|of]u ul/G5 .

-ª_	 kmnfdsf] wfp =================== xf] .

2.	 tn lbOPsf ljsNk dWo]af6 ;xL pQ/df /]hf -á_ lrx\g nufpg'xf];\ M

-s_	 tnsf dWo] s'g cwft' xf] <

	 -c_	kmnfd		 -cf_ tfdf	 -O_ sf7	 -O{_ h:tf

-v_	 tnsf dWo] s'g tfdfsf] wfp xf] <

	 -c_	rfNsf]kfO/fO6		 -cf_	 ch]{G6fO6

	 -O_	 x]df6fO6		  -O{_	 lh+sAn]G8
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-u_	 tnsf dWo] a9L lvof nfUg] wft' x'g xf] <

	 -c_ h:tf		  -cf_ kmnfd	 -O_ cfof]l8g		  -O{_ uGws

-3_	 z/L/df s'g tŒjsf] sdL eof] eg] yfO/fO8 u|GyL ;'lGgG5 <

	 -c_ ;Nkm/		 -cf_ cfO/g	    -O_ cfof]l8g	 -O{_ sk/

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

-s_	 clNdlgod wft' xjfOhxfh / uf8L agfpg k|of]u ul/G5 .

-v_	 vfg] g'gdf cfof]l8g ld;fOG5 .

-u_	 lah'nLsf] tf/ agfpg tfdfsf] k|of]u ul/G5 .

-3_	 ;nfO{sf] sfF6Ldf uGws /flvG5 .

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

-s_	 sf7 / kmnfd

-v_	 wft' / cwft'

-u_	 wfp / wft'

-3_	 cDn / Iff/

5.	 tnsf k|Zgsf pQ/ n]Vg'xf];\ M

-s_	 cfof]l8gsf] pkof]u n]Vg'xf];\ .

-v_	 kmnfdsf ef}lts u'0f s] s] x'g\ <

-u_	 uGwssf] pkof]u s] s] x'g\ <

-3_	 cDn Iff/ / nj0fsf tLg tLgcf]6f ef}lts u'0f n]Vg'xf];\ .

6.	 tnsf] tflnsf k"/f ug'{xf];\ M

wfp kfOg] wft' wft'sf] pkof]lutf

aS;fO6

lhª\s An]G8

x]df6fO6

rfNsf]kfO/fO6
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k[YjL / cGtl/If
Earth and Space

PsfO

11

	 df6f] (Soil)

	 lj|mofsnfk M 1

cfˆgf] jl/kl/sf] b'O{{ 5'6\6f5'6\6} 7fpFsf] km/s lsl;dsf] df6f] lng'xf];\ / xft] 
n]G;sf] ;xfotfn] cWoog cjnf]sg u/]/ tnsf] tflnsfdf eg'{xf];\ M

gd'gf df6fdf s] s] 5g\ <
df6f]sf s0fsf 

cfsf/ sqf 5g\ <
/ª\u s:tf] 

5 <
cf]l;nf] 5 
ls 5}g <

gd'gf 1

gd'gf 2

k[YjLsf] ;txsf] clwsf+z efu df6fn] ag]sf] 5 . gbL, ;d'b|sf] lkFwdf klg 
ljleGg vfn] df6fn] ag]sf] x'G5 . df6f] Ps dxŒjk"0f{ / ax'pkof]uL ;|f]t xf] . df6f] 
h}ljs tyf vlghsf 6'j|mf ldn]/ ag]sf] x'G5 . ;hLjsf] z/L/ ;8]un]kl5 df6fdf 
ldl;G5 . To:t} cfFvfn] ;xh} b]Vg ;lsg] uF8\of}nf / b]Vg ;lsg] b]Vg g;lsg] 
ljleGg vfn] AofS6]l/of h:tf hLjf0f' klg df6fdf /x]sf x'G5g\ . ;fdfGotof 
h}ljs j:t' s'lxP/ ag]sf] dlnnf] df6f] / afn'jf w]/} ePsf] df6fnfO{{ anf}6] df6f] 
elgG5 .

	 df6f] aGg] k|lj|mof (Soil formation process)

	 lj|mofsnfk M 2

b'O{{cf]6f 9'ª\ufsf 6'j|mf lnP/ Ps cfk;df /u8\g'xf];\ . ca s] lg:sG5 cjnf]sg 
ug'{xf;\ . 

dfly lj|mofsnfkdf b]lvPsf ;fg;fgf afn'jfsf s0f sxfFaf6 cfP xf]nfg\ 
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cg'dfg / dgg ug'{xf];\ .

r6\6fgsf] lj36g k|lj|mofaf6 df6f] aG5 . r6\6fgsf] lj36g xfjf, kfgLnufotsf 
hnjfo'åf/f lgDgfg';f/ df6f] aGg] u5{ .

-s_	 vf]nf, gfnf, emgf{ cflbn] kxf8af6 7'nf 7'nf 9'ª\uf aufP/ NofpF5 . 
o;/L aufpFbf 9'ª\uf Pscfk;df 7f]lsG5 / ;fgf;fgf s0fdf 6'lj|mG5g\ . 
nfdf] ;dosf] cGt/fndf log} s0f df6f] aGg] j|md eO/xG5 . 

-v_	 lbgsf] tftf] / /ftsf] lr;f]sf sf/0f r6\6fg v'lDrg] / km}lng] u5{g\ . of] 
j|md nfdf] ;do;Dd x'Fbf 6'lj|mP/ ;fgf s0fdf ¿kfGtl/t eO{ df6f] aG5 .

-u_	 r6\6fgdf kmf6]sf wfFhfdf lkkn h:tf la?jf pld|P/ nfdf] ;dokl5 j|mdzM 
6'lj|mP/ df6f] aGg hfG5 . 

-3_	 r6\6fg ePsf Kjfn jf wfFhfdf kfgL l5/]/ klg 6'lj|mFb} df6f] aGg] u5{ .

-ª_	 x'/Latf;df ldl;P/ cfpg] dl;gf afn'jfsf s0f r6\6fgdf 7f]lsP/ 6'lj|mg 
uO{ df6f] aG5 . o:tf] k|foM d?e"lddf afn'jf ldl;Psf] rNg] x'/Ln] u5{ .

	 df6fsf] k|f]kmfOn (Soil profile)

	 lj|mofsnfk M 3

s'g} 7fpFsf] df6fsf] gd'gf NofP/ Pp6f lrqdf b]vfPcg';f/sf] kf/bzL{ efF8fdf 
kfgL;Fu 3f]n]/ /fVg'xf];\ . Tof] efF8fnfO{{ /fd|f];Fu xNnfP/ s]xL a]/ lyu|g lbg'xf];\ . 
ca To; efF8fdf ePsf] df6f]sf ljleGg tx b]lvG5g\ . efF8f] lkFwdf u]u/, 
afn'jf, l;N6, kfgL / Xo'd;sf] tx dflylt/ j|mdzM b]lvG5 . k|s[ltdf klg 
df6fsf] tx oxL j|mddf /x]sf] kfpF5f}F . 
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k[YjLsf] ;txb]lv tnlt/ df6fsf] ljleGg tx eP/ uPsf] 7f8f] ;+/rgfnfO{{ 
df6fsf] k|f]kmfOn elgG5 . df6fsf] k|f]kmfOndf k|To]s txsf] agfj6 /ª, ulx/fO / 
/f;flogs tyf ef}lts ;+/rgf km/s km/s x'G5 . df6fsf d'Vo tx lgDgfg';f/ 
5g\ M

 

	 1. klxnf] tx (Top soil or A-horizon)

df6f] k|f]kmfOnsf] ;a}eGbf dflyNnf] tx xf] . of] dn, kfgL, xfjf / vlghaf6 
ag]sf] x'G5 . oxfFsf] df6f] dlnnf] v's'nf] ePsf] x'gfn] af]6la?jfsf nflu 
pkof]uL x'G5 .

	 2. bf];|f] tx (Sub soil or B-horizon)

o; txdf dnsf] dfqf sd / vlghsf] dfqf a9L x'G5 . of] tx clns vfFlbP/ 
s8f x'G5 . 

	 3. t];|f] tx (Parent materials or C-horizon)

o; txdf r6\6fgsf ;;fg luvf{ x'G5g\ . of] d'VotM d"n r6\6fgaf6 ag]sf] x'G5 .

	 4. clGtd jf cfwf/ tx ( Bed rockor D-horizon) 

of] ;Dk"0f{ txsf] clGtd cfwf/ tx xf] . 
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	 df6f] k|b"if0f (Soil pollution)

	 lj|mofsnfk M 4

j/k/sf df6fdf tn lbOPsf] cj:yf cjnf]sg u/]/ n]Vg'xf];\ M

cjnf]sg ug]{ kIf
cjnf]sgsf j|mddf 
b]lvPsf] cj:yf

Df6fdf k|b"if0f 
x'g]÷gx'g]

Dff6fdf gs'lxg] kmf]xf]/ s] s] kmf]xf]/ 
ldl;Psf 5g\ .

df6fdf s'lxg] kmf]xf]/ s] s] ld;fOPsf 
5g\ .

df6fdf /f;folgs dn ld;fOPsf] 
5÷5}g .

Dff6fdf sDkf]:6 dnsf] ¿kdf s] s] 
ld;fOPsf] 5 <

cGo ========================================= 

cjnf]sgaf6 df6f] k|b"if0fsf sf/0f s] s] kfpg'eof] < ;xkf7L;Fu 5nkmn u/L 
n]Vg'xf];\ .

	 df6f] k|b"if0fsf] sf/0f, c;/ / lgoGq0fsf pkfo

k|b"if0fsf sf/0f  c;/ lgoGq0fsf pkfo

cTolws dfqfdf 
/f;folgs dn / 
sL6gfzs cf}ifwLsf] 
k|of]u

Dff6fdf ePsf nfebfos 
hLj dg]{, df6f] ;'Svf x'g], 
j|mdzM pTkfbsTj 36\b} 
hfg], sltko ;hLjsf] 
cl:tTj g} nf]k x'g]

h}ljs dn / h}ljs 
sL6gfzs cf}ifwLsf] 
k|of]nfO{{ k|fyldstf lbg]
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snsf/vfgfaf6 
lg:sg] kmf]xf]/ ;f]em} 
df6fdf k7fpg' 

df6fdf /f;folgs 
kbfy{sf] ld;fj6sf] 
sf/0f o;sf] k|fs[lts 
u'0fdf x|f; cfpF5 .

o;/L kmflng] kmf]xf]/ 
pBf]un] g} k|zf]wg u/L 
xflg/lxt agfpg'k5{ .

Kf]lnlyg emf]nf, l;;L 
sfFrsf 6'j|mfx¿ 
df6fdf kmfNg'

logLx¿ rfF8} ;8\g] uNg] / 
df6fdf gldl;g] ePsfn]] 
df6fsf] u'0f / agfj6df 
bL3{sflng c;/ k5{ .

o:tf ;fdu|Lsf] k|of]u 
36fpg] / k'g/rj|m0f u/L 
;b'kof]u ug]{ / kmfNg} kg]{ 
eP plrt Joj:yf ug]{

	 11.3 k[YjL (The earth) sf] leqL agf]6sf] j0f{g 

k[YjL xfdL ;a}sf] cf>o :yn xf] . xfd|f] 3/, uf]7, 
v]tLkftL, pBf]uwGbf ;a}sf] cfwf/ k[YjL xf] . xfd|f] 
ufF;, af; / skf;sf] ;|f]t g} k[YjL xf] . dflg;nfO{{ 
dfq} geP/ x/]s ;hLj cyf{t\ jg:klt / hLj hGt'sf] 
hLjgrj|m g} k[YjLn] wfg]sf] 5 . k[YjLsf cfsf/ 
:ofpsf] h:tf] 5 . larsf] efu km's]sf] / tndflysf] 
efu clnslt y]lKrPsf] 5 . k[YjLsf] aflx/L efunfO{{ 
:ynd08n (lithosphere), hnd08n (hydrosphere) 
/ jfo'd08n (atmosphere) u/L tLg efudf afFl8Psf] 
5 . k[YjLsf] hldgsf] efunfO{{ :ynd08n, kfgLsf] 
efunfO{{ hnd08n, rf/}lt/ xfjfn] 3]/]sf] efunfO{{ jfo'd08n elgG5 .

	 k[YjLsf] leqL agfj6 (Internal structure of the earth)

	 lj|mofsnfk M 5

Pp6f :ofp, cf? jf gf;kftLsf] bfgfnfO{{ 7f8f] u/]/ lardf sf6\bf s] s] 
efu b]lvG5 . ;aeGbf aflx/sf] efusf] df]6fO / larsf] efusf] df]6fO s:tf] 
kfpg'eof] < ;aeGbf leqsf] efusf] cfsf/ s:tf] lyof] < ;xkf7L;Fu 5nkmn 
u/]/ lgisif{df k'Ug'xf];\ .
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k[YjLsf] leqL efusf] agf]6 klg dfly elgPsf kmnsf] cª\u;Fu t'ngf ug{ 
;lsG5 . kmnsf] af]j|mfnfO{{ k[YjLsf] ;aeGbf aflx/L efu j|m:6, af]j|mf]leqsf] u'bL 
efu DofG6n / lap efunfO{{ sf]/;Fu ;DalGwt u/]/ cWoog ug{ ;lsG5 .

	 lj|mofsnfk M 6

s'v'/fsf] Pp6f pl;g]sf] cG8fnfO{{ lardf sf6]/ dfly lrqdf b]vfPcg';f/ 
k[YjLsf] leqL efu;Fu t'ngf ug'{xf];\ .

	 -s_ j|m:6 (Crust)

of] k[YjLsf] ;aeGbf aflx/L efu xf] . o;sf] df]6fO %) ls=ld= x'G5 . j|m:6 df6f] 
tyf r6\6fgaf6 ag]sf] x'G5 . oxfF d'VotM l;lns]6 vlgh /x]sf] x'G5 . ;fy} 
r6\6fg, wft', sf]Onfnufotsf vfgL oxfF x'G5g\ . hldgdfly / d'lg;d]t kfgLsf] 
;|f]t tyf ;hLjsf] hLjg /xG5 . 

	 -v_ DofG6n (Mantle) 

cG8fsf] ;]tf] efuh:t} j|m:6eGbf tnsf] efunfO{{ DofG6n elgG5 . o;sf] df]6fO 
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sl/a @()) lsnf]ld6/;Dd x'G5 / tfkj|md &%) b]lv @%)) l8u|L ;]lN;o; ;Dd 
x'g ;S5 . oxfF s8f l;lns]6, kmnfd, DofUg]l;od cflb vlgh kfOG5 . o; 
txsf r6\6fg j|m:6sf eGbf b'O{{ tLg u'0ff a9L vFlbnf x'G5g\ .

	 -u_ sf]/ (Core)

sf]/ k[YjLsf] ;aeGbf leqL efu xf] . o;nfO{{ cG8fsf] kx]Fnf] efu;Fu t'ngf ug{ 
;lsG5 . o;nfO{ klg b'O{{ efudf afFl8Psf] 5 .

	 -c_ aflx/L sf]/ (Outer core)

aflx/L sf]/sf] df]6fO sl/a @!)) ls=ld= x'G5 . oxfFsf] tfkj|md sl/a @%)) b]lv 
#))) l8u|L ;]lN;o; x'G5 . oxfF kmnfd, sf]afN6, lgs]nh:tf ux|f}F wft' / r6\6fg 
klUnPsf] t/n cj:yfdf /x]sf x'G5g\ . 

	 -cf_ leqL sf]/ (Inner core)

of] k[YjLsf] ;a}eGbf leqL efu xf] . o; efusf] df]6fO sl/a !#)) ls=ld= x'G5 . 
oxfFsf] tfkj|md #))) b]lv %))) l8u|L ;]lN;o;;Dd x'G5 . o; efudf /x]sf 
r6\6fg aflx/L sf]/sf] eGbf 5 u'0ff;Dd ux|f}F x'G5g\ . leqL sf]/df cTolws rfk 
x'g] ePsfn]] klUnPsf j:t' klg sl:;P/ /x]sf x'G5g\ .

	 lj|mofsnfk M 7

k[YjLsf] ljleGg txsf] cWoogsf cfwf/df tnsf] tflnsf eg'{xf];\ M

j|m=;+= tx df]6fO Tfkj|md cj:yf kfOg] kbfy{

1 j|m:6

2 DofG6n

3 aflx/L sf]/

4 leqL sf]/
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	 11.2 r6\6fg (The Rocks)

xfd|f j/k/ /x]sf s8f kbfy{nfO{{ 
r6\6fg elgG5 . k[YjLsf] leqL tyf 
aflx/L efudf r6\6fg /x]sf] x'G5g\ . 
r6\6fgx¿ ljleGg vlgh kbfy{ ldn]/ 
ag]sf x'G5g\ . logLx¿sf] /ª, agf]6, 
ux|f}Fkg cflb km/skm/s x'G5g\ . logL 
r6\6fg lbP/ 6'lj|mP/ df6f] aG5 .

vf]nf, gbL, gfnf, emgf{sf] kfgLn] 
kxf8 tyf ;dy/ hUufaf6 klg df6f], afn'jf af]6la?jf cflb aufP/ ;d'b|sf] 
lkFw;Dd nfG5 . o;/L nu]sf j:t' nfdf] ;do;Dd lylrPsf] sf/0f ToxfF tfk 
/ rfk pRr x'G5 . Nfdf] ;dosf] cGt/fnkl5 logLx¿ ljleGg cfsf/, agf]6 / 
/ªsf r6\6fgdf kl/j{g x'G5g\ .

	 lj|mofsnfk M 8

tkfO{F{sf] 3/ j/k/ jf km/s km/s r6\6fg kfOg] 7fpFdf uP/ gd'gf ;Íng ug'{xf];\ 
/ tnsf] tflnsfdf n]Vg'xf];\ . ;ª\slnt k|To]s r6\6fgnfO{{ 5'6\6f5'6\6} cª\sn] 
;ª\s]t ug'{xf];\ .

r6\6fgsf]  
;ª\s]t

s8f jf g/d /ª kq ePsf] jf gePsf] v;|f] jf lrNnf]

1

2

3

4

5

=====
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	 r6\6fgsf k|sf/ (Types of rock)

r6\6fgnfO{{ pTklQ jf lgdf{0fsf cfwf/df tLg ;d"xdf juL{s/0f ul/Psf] 5 .

1.	 cfUg]o r6\6fg (Igneous Rock)

2.	 kq] r6\6fg (Sedimentary Rock)

3.	 ¿kfGtl/t r6\6fg (Metamorphic Rock)

	 1. cfUg]o r6\6fg (Igneous Rock)

k[YjLsf] pTklQsfnb]lv /x]sf tftf j:t' ;]nfP/ ag]sf s8f kbfy{ cfUg]o 
r6\6fg x'g\ . To;} u/L Hjfnfd'vL lj:kmf]6 x'Fbf aflx/ lg:s]sf] dfUdf (Magma) 
;]nfP/ s8f ePkl5 cfUg]o r6\6fg aG5 . s]xL dxŒjk"0f{ cfUg]o r6\6fg 
lgDgfg';f/ 5g\ M

	 -s_ u|]gfO6 (Granite)

of] sfnf] tyf v}/f] /ªsf] s8f r6\6fg xf] . o;sf] ;tx ;dy/ cfsif{s tyf 
lrNnf] x'g] ePsfn]] lgdf{0f sfo{ ubf{ k|foM e'OFdf la5\ofOG5 .

	 -v_ Ko'ld; (Pumice)

 

of] w]/} Kjfn / l5b| ePsf] r6\6fg xf] .
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	 -u_ clA;l8og r6\6fg (Obsidian Rock)

of] sfFr h:t} sdhf]/ x'G5 . o;nfO{{ Hjfnfd'vL sfFr klg elgG5 .

	 2. kq] r6\6fg (Sedimentary Rock)

ljleGg sf/0fn] k[YjLsf] ;txdf ePsf j:t' 
;fgf;fgf s0fdf 6'lj|mG5g\ . o;/L 6'lj|mPsf s0f 
vf]nf gfnsf] kfgLn] aufP/ Ps} 7fpFdf y'lk|g 
k'U5g\ . nfdf] ;do;Dd s8f tfk / rfksf] 
sf/0f Pscfk;df 6fFl;P/ aGg] s8f r6\6fgnfO{{ 
kq] r6\6fg elgG5 . o:tf kq] r6\6fgdf hLjfz]if 
(Fossils) klg kfpg ;lsG5 . s]xL dxŒjk"0f{ kq] r6\6fg o;k|sf/ 5g\ M

	 -s_ r'g 9'ª\uf (Lime stone)

;d'b|leq a:g] s8f cfj/0f (Shell) ePsf hgfj/ 
d/]kl5 ltgsf cfj/0f tyf x8\8Lsf 6'j|mf ;d'b|sf] 
lkFwdf k'U5g\ . oL tx lylrP/ r'g 9'ª\uf aG5 . of] 
/ftf], v}/f], ;]tf] sfnf] /ªsf] dl;gf] bfgfbf/ x'G5 . 
l;d]G6 agfpg of] r6\6fgsf] k|of]u ul/G5 .
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	 -v_ :ofG8:6f]g (Sand stone)

afn'jfsf] tx txdf l;lnsf, n];fOnf] df6f] 6fFl;P/ ag]sf] r6\6fgnfO{{ :ofG8:6f]g 
elgG5 .

	 -u_ ;]n (Shale)  

 

Affn'jfeGbf ;fgf s0fx¿ l;N6 / Sn] ldn]/ ag]sf] r6\6fgnfO{{ ;]n elgG5 . of] 
r6\6fg sfnf] / g/d x'G5 .

	 -3_ ;ª\u'l6sf (Conglomerate) 
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;;fgf 9'ª\uf, luvf{, afn'jf Pscfk;df ldn]/ of] r6\6fg aG5 . o;nfO{{ 
sªs6 r6\6fg klg elgG5 .

	 3. ¿kfGtl/t r6\6fg (Metamorphic rock)

 

of] cfUg]o / kq] r6\6fg ¿kfGtl/t eO{ ag]sf] r6\6fg xf] . o; lsl;dsf r6\6fg 
k[YjLsf] leqL efudf kfOG5 .

r6\6fg ¿kfGtl/t r6\6fg

l;lnsf Sjf6{hfO6

r'g9'ª\uf l;ª\ud/d/

sf]Onf u|[kmfO6, :n]6

u|]kmfO6 lx/f

u|]gfO6, l8of]/fO6 lg;, l;:6

u|]gfO6, l8of]/fO6 lg;, l;:6

	 b}lgs hLjgdf r6\6fgsf] k|of]u

-s_	 3/ tyf ejg lgdf{0f

-v_	 s'Fb]/ d"lt{ agfpg

-u_	 5fgf 5fpg

-3_	 dfa{n 3/ d7dlGb/ ;hfpg

-ª_	 ax'd"No /Tg, kTy/x¿ agfpg
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-r_	 l;d]G6 agfpg

-5_	 k[YjLsf] pTklQ;DaGwL cWoog ug{

-h_	 nf]xf]/f], l;nf}6f] /f]6L a]Ngf cflb 3/fo;L ;fdfg agfpg

	 kl/of]hgf sfo{ M 9

OG6]/g]6sf] k|of]u u/]/ >Job[Zosf] dfWodaf6 cfUg]o, kq] / kl/jlt{t r6\6fg 
s;/L aGbf] /x]5 cjnf]sg ub}{ s;/L r6\6fg aGbf /x]5g\, a'Fbfut ¿kdf 
n]Vg'xf];\ .

	 ;f}o{d08n Solar System 

;f}o{d08nsf] k|d'v s]Gb| ;"o{ xf] . ;"o{ demf}nf cfsf/sf] tf/f xf] . ;"o{af6 ckf/ 
dfqfdf tfk / k|sfz lgl:s/x]sf] x'G5 . o;sf] ;txdf nueu %&)) ;]|lG6u|]8 
/ leqL s]Gb|df nueu !%),))))) ;]lG6u|]8 tfkj|md /x]sf] cg'dfg ul/Psf] 
5 . ;"o{sf] kl/j|mdf ul//x]sf u|x, pku|xnufot lzz'u|x, w'ds]t', pNsf lk08, 
u|xsf lardf 5l/P/ /x]sf ljB't\ rfh{o'St k/df0f' KnfHdf / w'nfsf s0fx¿ 
cflb ldn]/ ;f}o{d08n ag]sf] x'G5 . oL cfsfzLo lk08x¿ ;"o{sf] u'?Tjfsif{0f 
ann] lglZrt b'/Ldf ;"o{sf] kl/j|mdf ul//fv]sf x'G5g\ . oL u|xx¿n] cfˆgf] 
cIfdf 3'Dg'sf] ;fy} ;"o{sf] kl/j|mdf klg ul//fv]sf x'G5g\ . u|xx¿sf] cfˆgf] 
k|sfz x'Fb}g t/ ;"o{sf] k|sfznfO{{ k/fjt{g u/L ;fdfGo¿kdf rlDs/fv]sf x'G5g\ . 
;f}o{d08ndf cf7cf]6f u|x 5g\ . ;"o{af6 b'/Lsf] cfwf/df klg u|xnfO{{ juL{s/0f 
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ul/Psf] 5 . a'w, z'j|m, k[YjL / dª\un leqL u|x x'g\ eg] j[x:klt, zlg, c?0f 
/ j?0f aflx/L u|x dflgG5g\ . 

	 ;"o{ (The Sun)

;f}o{d08nsf] s]Gb|df ;"o{ /x]sf] 5 . of] Pp6f 
demf}nf vfnsf] tf/f xf] . ;f}o{d08ndf ;aeGbf 
7'nf] lk08 ;"o{ g} xf] . o;sf] lk08 nueu 1= 
99 × 1030 s]=hL= 5 . o;sf] cf};t Jof; 1 = 
392 × 106 lsnf]ld6/ 5 . of] cfsfz uª\uf 
tf/fk'~hsf] s]Gb|af6 2.5× 104 k|sfz jif{ 6f9f 
5 .  o;sf] ;fklIft 3gTj 1.415 . o;sf] 
;txsf] cf};t tfkj|md nueu %&)) ;]lG6u|]8 / leqL s]Gb|sf] tfkj|md 1.5 ×107c 
ePsf] cg'dfg ul/Psf] 5 . ydf]{Go'lSno/ ˆo'hg k|ltlj|mofsf] sf/0fn] ;"o{af6 
lg/Gt/ tfk / k|sfz lgl:s/xG5 .  ;"o{af6 ;fdfGo k|sfzsf] ;fy;fy} OGk|mf/]8, 
cN6«fefOn]6, PS;/] /]l8of] t/ª\unufotsf ljls/0f rf/}lt/ km}lnO/x]sf x'G5g\ . 
KnfHdfsf] rfho'St Uof;Lo cfof]gsf sf/0f ;f}o{ atf; pT;h{g eO/xG5 . 
;"o{sf] cfo' xfO8f]hgsf] dfqfdf e/ k5{ h'g clxn] sl/a &) k|ltzt 5 . 

	 a'w (Mercury) 

of] ;"o{af6 ;a}eGbf glhs / ;a}eGbf ;fgf] u|x 
xf] . ;"o{af6 glhssf] u|x ePsfn]] w]/} tftf] 5 . 
o;sf] jfo'd08n / pku|x 5}g . of] ;"o{af6 
5 . 8 ×107 lsnf]ld6/ 6f9f 5 . ;"o{af6 glhs 
ePsfn]] c? u|xeGbf l56f] ** lbgdf o;n] 
;"o{sf] kl/j|mdf u5{ . cfˆgf] cIfdf %( lbgdf 
Psk6s 3'D5 . o;u|xsf] Pp6f efu ;w}F ;"o{lt/ kms]{/ /x]sf] x'G5 . o;sf] Jof; 
$*%! ls=ld= / tfkj|md $@& b]lv !&) ;]lG6u|]6 lardf /xG5 .
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	 z'qm (Venus)

of] k[YjLaf6 ;aeGbf glhssf] u|x xf] . of] u|xsf] 
lk08 / cfsf/ k[YjL;Fu ldNbf]h'Nbf ePsfn]] h'DNofx 
u|x klg elgG5 . o;sf] s'g} klg pku|x 5}g . of] 
a]n'sf klZrdL / laxfg k"jL{ cfsfzdf tf/f h:t} 
rlDsPsf] b]lvG5 . To;}n] o;nfO{{ dlg{ª / Olelgª 
:6f/ klg elgG5 . o; u|xdf klg k[YjLaf6 x]bf{ sfnf 
bfu b]lvG5g\ . o;sf] Jof; !@)#% ls=ld= / ;"o{af6 10.7 ×107 ls=ld= 6f9f 
5 . o;n] nueu @@% lbgdf ;"o{sf] kl/j|mdf u5{ / @$# lbgdf cfˆgf] cIfdf 
Psk6s 3'D5 . o; u|xsf] jfo'd08ndf sfa{g 8fOcS;fO8sf] afSnf] dfqf / 
;Nkm\o'l/s Pl;8sf] afbn x'G5 . o;n] ;"o{sf] ljls/0f ;f];]/ lnG5 / tftf] 
agfpF5 . o; u|xsf] tfkj|md $*) ;]lN;o;;Dd x'G5 .

	 k[YjL (Earth)

of] u|x ;"o{af6 b'/Lsf lx;fan] t];|f] /  cfsf/sf] 
t'ngfdf kfFrf}F :yfgdf k5{ . of] ;hLjsf hLjgsf 
nflu cg's"n jftfj/0f ePsf] u|x xf] . o;sf] ;txsf] 
tfkj|md cf};tdf !% l8u|L ;]lN;o; x'G5 . o; u|xdf 
&! k|ltzt kfgL / @! k|ltzt clS;hg 5 . o;n] 
#^% lbgdf ;"o{sf] kl/j|mdf / @$ 306fdf Psk6s 
cfˆgf] cIfdf 3'D5 . o;sf] Ps pku|x rGb|df 5 . o; u|xsf] Jof; sl/a 
!@,^&@ ls=ld= 5 . of] ;"o{af6 14.88 ×107 ls=ld= 6f9f 5 .

	 dª\un u|x (Mars) 

of] u|xnfO{{ /ftf] u|x klg elgG5 . lndf]lg6 lkmSsf /ftf] 
/ªsf] vlgh ePsfn]] /ftf] ePsf] xf] . ;"o{af6 b'/Lsf 
lx;fan] rf}yf] :yfgdf k5{ . Jof;sf] lx;fan] nueu 
cfwf hlt 5 . o;sf b'O{{cf]6f pku|x l8df]; / kmf]af]; 
5g\ . o;sf] Jof; nueu ^&$@ ls=ld= 5 . of] u|x 
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;"o{af6 nueu 22.56 107  ls=ld= b'/Ldf 5 . o;nfO{{ ;"o{sf] jl/kl/ Ps kmGsf] 
nufpg lbg / cfˆgf] jl/kl/ Psk6s 3'Dg @$ 306f #& ldg]6 nfU5 . lbgsf] 
;dodf o;sf] tfkj|md k[YjLsf] tfkj|md;Fu ldNbfh'Nbf] eP tfklg /ftsf] ;dodf 
dfOg; #* l8u|L ;]lN;o;;Dd em5{ . o; u|xdf sfa{g 8fOcS;fO8sf] dfqf a9L 
/ clS;hgsf] dfqf sd 5 . o;df 7'nf 7'nf vfN8f / Hjfnfd'vL klg b]lvG5g\ . 
o; u|xsf b'O{k6\l6 ;]tf w'|jLo 6f]kL b]lvG5g\ .

	 j[x:klt (Jupiter)

of] ;f}o{d08nsf] ;a}eGbf 7'nf] u|x xf] . of] k[YjLeGbf 
nueu #!( u'0ff 7'nf] 5 . o;df d'VotM xfO8«f]hg 
/ lxlnod kfOG5 . o;sf] aflx/L efu ldy]g / 
Pdf]lgofsf] afSnf];Fu 9fs]sfn]] ;txnfO{{ /fd|f];Fu 
b]Vg ;lsGg . o;sf ;aeGbf w]/} ^& cf]6f pku|x 
5g\ . o; u|xsf] Jof; nueu 1.13904 ×106 ls=ld= 5 . of] ;"o{af6 76.8 ×107 
ls=ld= 6f9f /x]sf] 5 .

o;n] ;"o{sf] kl/j|mdf ug{ nueu !@ jif{ nufpF5 . cfˆgf] jl/kl/ 3'Dg ( 306f 
%% ldg]6 nufpF5 . o;sf] cf};t tfkj|md dfOg; !$# ;]lN;o; /x]sf] 5 . 
a[x:kltsf] afbndf b]lvg] /ftf] bfu jfo'd08nLo t'kmfgsf sf/0fn] b]lvPsf] 
cg'dfg ul/Psf] 5 .

	 zlg (Saturn)

of] j[x:kltkl5 bf];|f] 7'nf] u|x xf] . of] u|x b'/Lsf  
lx;fan] ;"o{af6 5}6f}F :yfgdf k5{ . o;sf] jl/kl/ 
tLgcf]6f a/kmsf 6'j|mfn] 3]l/Psf] 5 . of] u|x cfˆgf] 
sILfo w/ftn;Fu @&) l8u|Lsf] sf]0fdf 9Ns]sf] 
x'G5 . o;n] cfˆgf] sIfdf 3'Dg !) 306f #) ldg]6 
nufpF5 . o;sf ^@ cf]6f pku|x 5g\ . ;a}eGbf 
7'nf] pku|xsf] gfd 6fO6g xf] .



202 lj1fg tyf k|ljlw tx #, efu Ps

	 c?0f (Uranus)

of] ;aeGbf klxnf kQf nfu]sf] u|x xf] . o;sf] Jof; sl/a 
%)$$@ ls=ld= 5 . of] ;"o{af6 sl/a 2.88×107 ls=ld= 
6f9f /x]sf] 5 . of] u|x dl;gf ldy]g dl0fesf UofF; / t/n 
kbfy{n] ag]sf] 5 . o;sf] jfo'd08ndf xfO8«f]hg, lxlnod 
tyf ldy]g UofF; kfOG5 . o;sf] ;txsf] tfkj|md dfOg; 
@!^ ;]lG6u|]8 hlt 5 . o;sf pku|x @& cf]6f 5g\ .

	 j?0f (Neptune) 

of] u|x ;"o{af6 ;aeGbf 6f9f /x]sf] 5 . o;sf] ;txdf 
xfO8«f]hg, lxlnod, lgcf]g, l;lns]6 / kfgL kfOPsf 
5 . o;sf] ;tx clwsf+z dfqfdf Uof; / t/n 
kbfy{n] ag]sf] 5 . o; u|xdf k[YjL hqf] Pp6f 7'nf] 
sfnf] wAaf /x]sf] 5 . o;sf !$ cf]6f pku|x 5g\ . 
;aeGbf 7'nf] pku|xsf] gfd 6«fO6g xf], h;sf] Jof; 
sl/a @&)% ls=ld= 5 .

	 pku|x (Satellite)

dfgj lgld{t Ps s[lqd u|x k[YjLsf] k|fs[lts pku|x rGb|df

u|xsf] jl/kl/ kl/j|mdf ug]{ cfsfzLo lk08nfO{{ pku|x elgG5 . oL lk08sf] cfˆgf] 
k|sfz x'Fb}g . logLx¿ klg ;"o{sf] k|sfznfO{{ k/fjt{g u/L rlDsG5g\ . pku|xx¿ 
k|fs[lts / s[lqd u/L b'O{{ k|sf/sf x'G5g\ . k|fs[lts k|lj|mofaf6 :jtM pTklQ 
ePsf pku|nfO{{ k|fs[lts pku|x elgG5 . rGb|df k[YjLsf] Psdfq k|fs[lts pku|x 
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xf] . dflg;n] lgdf{0f u/]/ cGtl/Ifdf 5f]l8Psf] pku|x s[lqd pku|x xf] . o:tf 
s[lqd pku|x ;"rgf k|ljlwnfO{{ ;xh agfpg tyf ljleGg cWoog cg';Gwfgsf 
nflu 5f]l8Psf x'G5g\ .

k|fs[lts pku|xsf] clxn];Dd kQf nfu]cg';f/ !&# cf]6f k'u]sf 5g\ . 
;f}o{d08nsf u|xdWo] a'w / z'j|mafx]s ;a} u|xsf pku|x 5g\ . dfgj lgld{t 
s[lqd pku|sf] ;ª\Vof lbgk|ltlbg a9]sfn]] ;ª\Vof Plsg ug{ sl7g 5 .

	 u|xsf k|fs[lts pku|x tnsf tflnsfcg';f/ 5g\ M

u|xsf] gfd pku|xsf] ;ª\Vof u|xsf] gfd pku|xsf ;ª\Vof / gfd 

a'w ) j[x:klt ^& (Europa, Callisto etc)

z'j|m ) zlg ^@ (Tiatan)

k[YjL ! (Moon) c?0f @& (Miranda, areil etc)

dª\un @ (Phobos and Deimos) j?0f !$ (Troton Nreid.etc)

	 s[lqd pku| (Artificial satellites)

k[YjLsf] jl/kl/ kl/j|mdf ug]{ u/L dflg;n] 
agfPsf] u|xnfO{{ s[lqd pku|x elgG5 . 
lognfO{{ /s]6sf] ;xfotfn] cGtl/Ifdf k|If]k0f 
ul/G5 . oL pku|xnfO{{ k[YjLsf] ;txaf6 
#^()) lsnf]ld6/ b'/Ldf /xsf] lhcf] 
:6];g/L  cla{6df k'Ug] u/L 5f]l8Psf] x'G5 .  
logLx¿df cfjZos pmhf{ zlSt ;f}o{ Aof6«Laf6 k"lt{ ul/G5 .

	 cGtl/Ifdf s[lqd pku|x 5f]8\g'sf] p2]Zo 

1.	 ;f}o{d08nnufotsf a|x\df08df ePsf cfsfzLo lk08x¿sf] cWoog ug{

2.	 df};dsf] af/]df cWoog ug{

3.	 aflx/L cGtl/Ifdf hLjsf] cl:tTjsf] vf]hL ug{
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4.	 hf;';L k|of]hgsf nflu

5.	 k[YjLdf ug{ g;lsg] k|of]u ug{

6.	 rGb|dfdf cGtl/If cg';Gwfg k|of]uzfnf :yfkgf ug{ 

	 u|xsf] gfd, cfsf/, b'/L / e|d0f ultsf] t'ngfTds tflnsf

j|m=;+=
u|xsf] 
gfd

;"o{af6 cf};t 
b'/L -ls=ld_

cfsf/ 
-Jof;_ 
ls=ld

b}lgs ult 
-cIf e|d0f 

;do_

jflif{s ult 
-sIf kl/e|d0f 

;do_

1 a'w %=&^ × !)& $*%!=@ %*=^% lbg *&=(& lbg

2 z'j|m !)=& × !)& !@)#%=@ @$#=)@ lbg @@$=& lbg

3 k[YjL !$=** × !)& !@&#% @# 306f %^ 
ldg]6

#^%=@% lbg

4 dª\un @@=%^ × !)& ^&$@=$ @$ 306f #& 
ldg]6 @@ 
;]s]G8

^*^=(* lbg

5 j[x:klt &^=* × !)& !!#()$) ( 306f %% 
ldg]6 #) 
;]s]G8

!@ jif{

6 zlg !$$=) × !)& !!%*!!=@ !) 306f #) 
ldg]6

@(=% jif{

7 c?0f @** × !)& %)$$!=^ !& 306f !$ 
ldg]6 @$ 
;]s]G8

*$ jif{

8 a?0f $$* × !)& $*(&@=* !) 306f ^ 
ldg]6 #^ 
;]s]G8

!^$ jif{
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	 lj|mofsnfk M 10

dflysf] tflnsf x]/]/ tnsf k|Zgsf] pQ/ n]Vg'xf];\ M

-s_	 ;f}o{d08ndf sltcf]6f u|x 5g\ < j|mdzM gfd n]Vg'xf];\ .

-v_	 ;f}o{d08nsf leqL / aflx/L u|xsf] ;d"x ldnfP/ gfd n]Vg'xf];\ .

-c_	 leqL u|x M===================================================================================

-cf_	aflx/L u|x ================================================================================== 

-u_	 ;f}o{d08nsf u|xsf] cfsf/sf] cfwf/df ;fgf]b]lv 7'nf];Dd j|md ldnfP/ 
n]Vg'xf];\ .

-3_	 u|x / pku|x eGgfn] s] a'em\g'x'G5< 

-c_	 u|x ============================================================================================

-cf_	pku|x ========================================================================================

	 u|x0f (Eclipse)

;"o{sf] jl/kl/ k[YjL / k[YjLsf] jl/kl/ rGb|dfn] kl/j|mdf ul//fv]sf x'G5g\ . o;/L 
kl/j|mdf ubf{ k[YjL / rGb|df Pp6} ;/n /]vfdf kg{ hfG5g\ . o;/L Pp6} /]vfdf 
kbf{ ls t rGb|dfsf] 5fof k[YjLdf jf k[YjLsf] 5fof rGb|df kg{ hfG5 . o;/L 
;"o{sf] k|sfznfO{{ 5]s]/ 5fof kbf{ ;"o{ u|x0f / rGb| u|x0f nfUg] u5{ .

	 lj|mofsnfk M 11

cFWof/f] sf]7fdf lrqdf b]vfPh;/L Pp6f d}gaQL jf 6r{nfO6 afn]/ lardf 
ckf/bz{s j:t' /fVbf glhs}sf] leQfdf 5fof kg{ hfG5 . o;/L leQfdf lj/n jf 
lkmSsf (penumbra) 5fof / ;3g jf uf9f 5fof (umbra) k/]sf] b]Vg ;lsG5 .



206 lj1fg tyf k|ljlw tx #, efu Ps

;"o{ / k[YjLsf] lardf rGb|df k/]df rGb|dfsf] 5fof k[YjLdf k5{ . ;fy} ;"o{ / 
rGb|dfsf] lardf k[YjL kbf{ k[YjLsf] 5fof rGb|dfdf k5{ .

	 u|x0f nfUgfsf sf/0f

-c_	 k|sfz l;wf /]vfdf dfq lxF8\g'

-cf_	;"o{, k[YjL / rGb|df Pp6} ;/n /]vfdf kg'{

-O_	 rGb|dfn] k[YjLnfO{{ / k[YjLn] ;"o{nfO{{ kl/j|mdf ug'{

-O{_	 ;"o{, k[YjL / rGb|df ckf/bz{s x'g'

-p_	 k[YjL / rGb|df cbLKt j:t' x'g'

	 -s_ rGb| u|x0f (Lunar Eclipse)

 

;"o{ / rGb|dfsf] lardf k[YjL /x]/ Pp6} ;/n /]vfdf k/]sf] cj:yfdf rGb|ux0f 
nfU5 . o; cj:yfdf ;"o{sf] k|sfz rGb|df kg{ ;Sb}g / k[YjLsf] 5fof kg{ hfG5 . 
rGb|u|x0f k"l0f{dfsf] lbgdf nfU5 . of] cj:yf cfpg'df k|sfz ;w}F} ;/n /]vfdf 
lxF8\g] ePsfn]] xf] . k[YjLsf] 5fof rGb|dfsf] k'/} efudf k/]df vu|f; rGb|u|x0f 
(Total lunar eclipse), rGb|dfsf] s]xL efudf dfq 5fof k/]df v08u|f; (Partial 
lunar eclipse) rGb|u|x0f elgG5 .
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	 kl/of]hgf sfo{

rGb|u|x0f nfu]sf] /ftdf cjnf]sg u/]/ lgDglnlvt k|Zgsf] pQ/ vf]Hg'xf];\ M

-s_	 rGb|u|x0f s'g ltlydf nfU5 <

-v_	 u|x0fsf] 5fof s;/L kl/j{g eO/fv]sf] 5 <

-u_	 rGb|u|x0fsf] gfdflª\st lrq agfpg'xf];\ .

	 -v_ ;"o{ u|x0f (Sola Eclipse)

 

k[YjL / ;"o{sf] lardf rGb|df /x]/ Pp6} ;/n /]vfdf k/]sf] cj:yfdf ;"o{ u|x0f 
nfU5 . ;"o{af6 k[YjLdf hfg] k|sfzn] rGb|dfn] 5]lslbG5 / u|x0f nfU5 . ;"o{ 
u|x0f cf}F;Ldf nfU5 . rGb|dfsf] ;3g 5fof k/]sf] 7fpFdf vu|f; / lj/n 5fof 
k/]sf] 7fpFdf v08u|f; ;"o{ u|x0f nfU5 .

	 kl/of]hgf sfo{ M 13

pknAw ;"rgf k|ljlwsf] k|of]u jf o'6\o'adf x]/]/ rGb|u|x0f / ;"o{u|x0fsf] af/]df 
yk hfgsf/L lng'xf];\ .

	 cfk"mnfO{{ hfFrf}F M

1.	 tn lbOPsf ljsNkaf6 ;xL pQ/ 5fGg'xf];\ M

-c_	 3/sf] 5fgf 5fpgsf nflu s'g r6\6fg k|of]u ul/G5 <

-s_ r'g9'ª\uf	 -v_ :n]6	 -u_ :ofG8:6f]g		 -u_ l;lnsf
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-cf_	df6fsf] k|f]kmfOndf ;a}eGbf dflysf] txnfO{{ s] elgG5 <

-s_ x\o'd;	 -v_ ;a ;f]on	 -u_ 6k ;f]on	 -3_ a]8 /s

-O_	 tnsf dWo] ¿kfGtl/t r6\6fg s'g xf] <

-s_ Ko'ld;	 -v_ 8f]nf]dfO6	 -u_ l;lnsf	 -3_ u|]gfO6

-O{_ dfUdf / nfef s'g r6\6fg;Fu ;DalGwt 5g\ <

-s_ cfUg]o	 -v_ kq]	 -u_ kl/jlt{t		 -3_ ;]n

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

-x\o'd;, l;lnsf, a]8/s, DofG6n, sf]/, j|m:6, ;L xf]/fOhg_

-c_	 df6fsf] k|f]kmfOnsf] t];|f] txnfO{ ============== elgG5 .

-cf_	h}ljs kbfy{af6 ag]sf] df6fnfO{ ============== elgG5 .

-O_	 ¿kfGtl/t r6\6fg ==============  xf] .

-O{_	 k[YjLsf] larsf] efunfO{{ ============== elgG5 .

-p_	 k[YjLsf] s]Gb| efunfO{ ============== elgG5 .

-pm_	 ;L xf]/fOhgnfO{ ============== klg elgG5 .

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

-c_	 j|m:6 / sf]/ 

-cf_	6k ;f]on / ;a ;f]on

-O_	 kq] r6\6fg / kl/jlt{t r6\6fg

-O{_	 hLjfjz]if -fossils) / dfUdf -magma_

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

-c_	 df6f] aGg] k|lj|mofaf/] n]Vg'xf];\ .

-cf_	k[YjLsf] agf]6 ;lrq j0f{g ug'{xf];\ .

-O_	 df6f] k|b"if0f eg]sf] s] xf] < 

-O{_	 r6\6fg aGg] k|lj|mofnfO{ ;ª\lIfKtdf j0f{g ug'{xf];\ .

-p_	 cfUg]o r6\6fg s:tf] k|sf/sf] r6\6fg xf] <

-pm_	 ;]n -shale_ s:tf] k|sf/sf] r6\6fg xf] / s;/L aG5 <
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5.	 hf]8f ldnfpg'xf];\ M

-s_	 ;a}eGbf ;fgf] u|x		   		  j[x:klt

-v_	 /ftf] u|x					     rGb|df

-u_	 ;a}eGbf 7'nf] u|x				    a?0f

-3_	 k[YjLsf] pk u|x				    dª\un	

6.	 rGb| u|x0f / ;"o{ u|x0f nfu]sf] ;kmf gfdfª\lst lrq agfpg'xf];\ .

7.	 rGb|ux0f nfu]sf] /ftdf cjnf]sg u/]/ lgDglnlvt k|Zgsf] pQ/  
vf]Hg'xf];\ M

-s_	 rGb| ux0f s'g ltlydf nfU5 <

-v_	 u|x0fsf] 5fof s;/L kl/jt{g eO/fv]sf] 5 <

-u_	 rGb| u|x0fsf] gfdfª\lst lrq agfpg'xf];\ .
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g]kfn ;/sf/
lzIff, lj1fg tyf k|ljlw dGqfno

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

tx –#, -s
Iff ^–*_

efu Ps
lj1fg tyf k|ljlw


