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e"ldsf 

ljleGg sf/0fn] pko'St pd]/df ljBfnodf egf{ eO{ cf}krfl/s lzIff xfl;n ug{ 

gkfPsf !% jif{b]lv dflysf] pd]/ ;d"xsf l;sf?x¿nfO{ nlIft u/L l;sf?x¿s} 

cg's'n ;dodf j}slNks dfWodaf6 lzIff k|bfg ug]{ clek|fon] cgf}krfl/s k|f}9 

ljBfno ;~rfngdf NofOPsf] 5 . l;sf?x¿sf] l;sfO If]qnfO{ s]Gb|laGb'df /fvL 

pgLx¿sf] Ifdtf clej[l4df ;xof]u k'Ug]u/L kf7\j|md ljsf; s]Gb|af6 ljsf; x'g] 

kf7\ok':tsx¿sf] ;xof]uL j}slNks ;fdu|Lsf] ?kdf cem ;/nLs[t x'g]u/L 

cgf}krfl/s k|f}9 ljBfno tyf v'nf lzIff cfwf/e"t tx -sIff ^, & / *_ sf 

l;sf?x¿sf nflu :jfWoog ;fdu|L ljsf; ul/Psf] 5 .  

ljifoJf:t'x¿nfO{ k|f}9d}qL tyf l;sf? s]lGb|t lj|mofsnfkdf ;xefuL u/fP/ lzIf0f 

lj|mofsnfk ;~rfng ug'{kb{5 . lzIf0f l;sfOsf j|mddf ;xhstf{n] l;sf?x¿sf] 

cg'ejnfO{ ;ª\ul7t ub}{ lzIf0f ;xhLs/0f ug'{kg]{ x'G5 . o;}s'/fnfO{ dWogh/ ub}{ 

kf7\ok'':tsnfO{ lj|mofsnfkd'vL / k|f}9d}qL agfpg] k|of; ul/Psf] 5 . 

o; lj1fg tyf jftfj/0f ljifosf] k':ts n]vgsfo{ ug'{x'g] n]vsåo >L nIdL 

lszf]/ ;'j]bL / >L ldgf >]i7nfO{ wGojfb lbg rfxG5' . k':ts n]vgsf j|mddf 

;do ;dodf ;Nnfx / ;'emfj k|bfg ug'{x'g] o; s]Gb|sf pkdxflgb]{zs >L 

lji0f'k|;fb clwsf/L / n]vg sfo{sf] ;+of]hg ug'{x'g] kf7\oj|md tyf ;fdu|L 

zfvfsf lgb]{zs >L /fhs'df/ yfkf, zfvf clws[t >L eLdfb]jL sf]O/fnfnfO{ 

wGojfb lbg rfxG5' . 

o; k':tssf] ljifoj:t' ;Dkfbg ug'{x'g] o; s]Gb|sf pkdxflgb]{zs >L lji0f'k|;fb 

clwsf/L, efiff ;Dkfbg ug'{x'g] kf7\oj|md ljsf; s]Gb|sf kf7\oj|md clws[t >L 

lrgfs'df/L lg/f}nf, lrq tyf n]cfp6 l8hfOg / se/k]h l8hfOg ug'{x'g] >L 

ho/fd s'OFs]nk|lt cfef/ k|s6 ub{5' . cGTodf o; k':tsnfO{ yk kl/dflh{t / 

kl/is[t agfpg ;DalGWft kf7s tyf ;/f]sf/jfnfx¿af6 ;b}j /rgfTds ;'emfj 

tyf k|ltlj|mofsf] ck]Iff ;d]t ub{5' . 

 

 

 

8f= t'n;Lk|;fb yklnof 

dxflgb]{zs 

lzIff tyf dfgj ;|f]t ljsf; s]Gb| 
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 1  

kf7 – !   gfk (Measurement) 

 

tkfO{F slt cUnf] x'g'x'G5 egL yfx kfpg s] ug{' x'G5 < k;ndf uP/ rfdn lsGbf 

k;n]n] rfdnsf] dfqf s;/L gfK5 < s] z/L/sf] prfO, rfdn / dl6t]nsf] kl/df0f 

Ps} 9ª\un] gflkG5 < xfd|f] b}lgs hLjgdf s] s:tf gfkx¿ k|of]u ul/G5g\ < 

xfd|f] b}lgs hLjgdf gfksf] 7'nf] dxŒj 5 . xfdL Jofjxfl/s ¿kdf ljleGg 

k|sf/sf gfkx¿ lnO/x]sf x'G5f}F . t/n kbfy{ lsga]r ubf{ cfotg gflkG5 eg] 

hUuf lsga]rdf If]qkmn gflkG5 . To;}u/L bfn rfdn h:tf j:t' lsGbf lk08 

gflkG5 eg] s'g} j:t' slt 6f9f 5 yfx kfpg b'/L gflkG5 . b}lgs hLjgdf o:tf 

w]/} vfn] gfk xfdL ul//x]sf x'G5f}F . s'g} klg j:t'sf] lglZrt kl/df0f kQf 

nufpg] k|lj|mofnfO{ g} gfk elgG5 . o;sf nflu xfdL 1ft kl/df0f;Fu t'ngf u/]/ 

c1ft kl/df0fsf] dfkg u5f}{+ . csf{] zAbdf 1ft kl/df0f;Fu c1ft kl/df0fsf] 

t'ngfnfO{ g} gfk (Measurement) elgG5 . dfkg u/]kl5 j:t'sf] kl/df0fnfO{ 

ul0ftLo ¿kdf JoSt ug{ ;lsG5 . gfkåf/f ul0ftLo ¿kdf JoSt ug{ ;lsg] 

kl/df0fnfO{ ef}lts kl/df0f (Physical quantity) elgG5 . nDafO, lk08, ;do, 

If]qkmn, cfotg cflb ef}lts kl/df0f x'g\ . 

:yfgLo / k|fdfl0fs dfkg k|0ffnL 

nfdf] ;dob]lv xfdLn] gfksf nflu ljleGg Jofjxfl/s PsfOx¿ k|of]u ug{] u/]sf 

lyof}F . nDafOsf nflu cª\u'n, laQf, xft k|of]u ul/GYof] eg] lk08sf nflu wfgL{, 

la;f}nL, ;]/, 56fs, tf]nf cflb k|of]u x'GYof] . To;}u/L cfotgsf nflu dfgf, kfyL, 

d'/L h:tf PsfO k|of]u x'Gy] . laQf jf xftsf] nDafO JolStlkR5] km/s x'gfn] oL 

gfkx¿df 36a9 x'G5 . Ps¿ktfsf] cefjn] ubf{ oL gfkx¿ ljZj;gLo 5}gg\ . 

lj|mofsnfk ! M Pp6f nfdf] n6\7L lng'xf];\ / pSt n6\7L slt cFu'n 5, kfFr hgf 

ljBfyL{n] kfn}kfnf] gfKg'xf];\ . s] ;a}n] gfKbf nDafO a/fa/ cfpnf < lsg To:tf] 

ePsf] xf]nf < 5nkmn ug{'xf];\ . 

:yfgLo ;d'bfodf gfksf nflu k|of]u ul/g] k/Dk/fut k|0ffnLnfO{ gfksf] :yfgLo 

k|0ffnL (Local system of measurement) elgG5 . o:tf k|0ffnLdf x'g] gfkdf 

Ps¿ktf x'Fb}g . To;}n] o;nfO{ ljZj;gLo dflgFb}g . 

 

 

 



 2  

 

lrq g+= !=! 

lsga]r tyf n]gb]gdf Ps¿ktf / ljZj;gLotf Nofpg ;+;f/el/ Ps} k|sf/sf 

gfksf k|0ffnLsf] cfjZostf x'G5 . o;}sf/0f ;+;f/e/ Ps} k|sf/sf PsfO 

k|of]udf Nofpg yflnof] . ;a}af6 dfGotf k|fKt gfksf k|0ffnLnfO{ k|fdfl0fs dfkg 

k|0ffnL (Standard measurement system) elgG5 . o; k|0ffnLdf nDafO ld6/df, 

lk08 lsnf]u|fddf / ;do ;]s]G8df gflkG5 . cGo ef}lts kl/df0fx¿ oL / o:t} 

cGo cfwf/e"t PsfOsf] ;+of]hgaf6 agfOG5g\ . 

gfksf k|0ffnLx¿ (Measurement System) 
 

od=s]=P;= k|0ffnL M nDafO ld6/df, lk08 lsnf]u|fddf / ;do ;]s]G8df gflkg] 

k|0ffnLnfO{ od=s]=P;= k|0ffnL (MKS system) elgG5 . o;nfO{ d]l6«s k|0ffnL 

(Metric system) klg elgG5 .  

;L=hL=P;= k|0ffnL M nDafOnfO{ ;]lG6ld6/, lk08nfO{ u|fddf / ;donfO{ ;]s]G8df 

gflkg] k|0ffnLnfO{ l;=hL=P;= k|0ffnL (CGS system) elgG5 . o;nfO{ k|m]Gr 

k|0ffnL (French system) klg elgG5 . 

Pkm=kL=P;= k|0ffnL M nDafOnfO{ km'6df, lk08nfO{ kfp08df / ;donfO{ ;]s]G8df 

gfKg] k|0ffnLnfO{ Pkm=kL=P;= k|0ffnL (FPS) elgG5 . o; k|0ffnLnfO{ la|l6; k|0ffnL 

klg elgG5 . 

P;=cfO{= k|0ffnL M ;g\ !(^) df k|mfG;df ePsf] j}1flgsx¿sf] cGt/f{li6«o 

;Dd]ngn] :jLsf/ u/]sf] gfksf] k|0ffnLnfO{ P;=cfO{= k|0ffnL (SI system) elgG5 . 

of] k|0ffnL Pds]P; k|0ffnLs} lj:tfl/t ¿k xf] . ;+;f/el/ clxn] dfkgsf nflu 

oxL k|0ffnL k|of]u ug{] ul/G5 . o; k|0ffnLdf ;ftcf]6f cfwf/e"t PsfO / To;af6 

ag]sf tThGo PsfOx¿ k|of]u x'G5g\ .  

 

 



 3  

cfwf/e"t PsfO / tThGo PsfO 

 

s'g} klg ef}lts kl/df0fsf] dfkgsf nflu k|of]u x'g] lglZrt kl/df0f (Standard 

quantity) nfO{ g} PsfO (Unit) elgG5 . ef}lts kl/df0fsf PsfOx¿nfO{ b'O{ efudf 

afF8\g ;lsG5, tL x'g\ Ù cfwf/e"t PsfO / tThGo PsfO . 

cfwf/e"t PsfO M c¿ PsfOdf e/ gkg{] gfksf PsfOx¿nfO{ cfwf/e"t PsfO 

(Fundamental unit) elgG5 . oL PsfOx¿sf] :jtGq cl:tTj x'G5 . oL PsfOx¿ 

cGo PsfOdf 6'lj|mg ;Sb}gg\ . P;=cfO{= k|0ffnLdf ;ftcf]6f cfwf/e"t PsfO 5g\, 

h'g lgDgfg';f/ 5g\ M 

j|m=;+= ef}lts kl/df0f PsfOx¿sf] gfd ;ª\s]t 

!= nDafO (Length) ld6/ (Metre) m 

@= lk08 (Mass) lsnf]u|fd (Kilogram) kg 

#= ;do (Time) ;]s]G8 (Second) s 

$= tfkj|md (Temperature) s]lNeg (Kelvin) K 

%= k|sfzsf] tLj|tf (Luminous intensity) SofG8]nf (Candela) cd 

^= wf/fljB't\\ (Electric curent) PlDko/ (Ampere) A 

&= kbfy{sf] kl/df0f (Amount of substance) df]n (Mole) mol 

tThGo PsfO 
 

b'O{ jf b'O{eGbf a9L cfwf/e"t PsfO ldn]/ ag]sf PsfOnfO{ tThGo PsfO 

(Derived unit) elgG5 . oL PsfOx¿ cfwf/e"t PsfOaf6 aGb5g\ . To;}n] oL 

PsfOnfO{ cfwf/e"t PsfOdf 6'j|m\ofpg ;lsG5 . pbfx/0fsf nflu j]unfO{ lng 

;lsG5 . j]udf b'/L / ;dosf PsfO ;fd]n ePsf 5g\ . To;}n] of] tThGo PsfO 

xf] . If]qkmn, cfotg, 3gTj, rfk cflb tThGo PsfOsf pbfx/0f x'g\ . 

s]xL tThGo PsfO / ltgdf ;+nUg cwf/e"t PsfOx¿nfO{ tn tflnsfdf lbOPsf] 

5 . 

ef}lts kl/df0f ;"q tThGo PsfO ;+nUg 

PsfO 

;ª\s]t 

!= If]qkmn (Area) nDafO × rf}8fO ju{ld6/ m × m m2
 



 4  

l × b 

@= cfotg (volume) l × b × h So'las ld6/ m × m × m m3 

#= 3gTj (density) lk08 ÷cfotg s]hL k|lt So'las 

ld6/ 

kg

m×m×m
  

kg/m3 

$= j]u÷ult 

(Speed/velocity) 

b'/L÷;do ld6/ k|lt ;]s]G8 m/s ms–1 

%= k|j]u 

(Acceleration) 
ultdf kl/jt{g

 ;do
   
ld6/ k|lt;]s]08

 ;]s]08
   

m/s

s
  

ms–2 

^= an (Force) lk08×k|j]u s]hL × ld6/ k|lt  

ju{ ;]s]G8 Ö  

kg × 
m

s2 

kgms–2 N 

&= ;fdYo{ (power) sfo{

 ;do
   

= 
an×b'/L

 ;do
 

 

𝑘𝑔 𝑥 𝑚
𝑠𝑥𝑠

𝑥 𝑚

𝑠
 

Kgm2S–3 W 

*= rfk (pressure) an

 If]qkmn
   

Go'6g k|lt 

ju{ld6/ 

N/m2 Pa 

nDafOsf] gfk (Measurement of Length) 
 

tkfO{+sf] sIffsf] 9f]sfsf] prfO slt xf]nf < rf}8fO slt xf]nf < tkfO{Fsf] 3/af6 

c:ktfn slt b'/Ldf k5{ < tkfO+{sf] 8]:ssf] nDafO slt 5 < ?n/ / k]lG;ndWo] 

s'g nfdf] 5 < tkfO{+sf] prfO slt 5 < oL ;a} k|Zgx¿ nDafOl;t ;DalGwt 

5g\ . b'O{ laGb'larsf] b'/LnfO{ g} nDafO elgG5 . jf:tjdf j:t'sf] nDafO, rf}8fO, 

df]6fO, prfO, ulx/fO, Jof;, cw{Jof; cflb ;a} nDafOsf pbfx/0f x'g\ . nDafO 

gfKgsf nflu ljleGg pks/0fx¿ k|of]u ul/G5g\ . ld6/ :s]n, nfdf] ldhl/ª 6]k 

cflb o:tf pks/0fx¿ x'g\ . 



 5  

 

 

lrq g+= !=@ 

nDafOsf] :6\ofG88{ PsfO ld6/ (m) xf] . ld6/eGbf 7'nf / ;fgf PsfOx¿ klg 

k|of]u x'G5g\ . 

10 ldlnld6/ Ö ! ;]lG6ld6/, !) ;]lG6ld6/ Ö ! 8]l;ld6/ 

10 8]l;ld6/ Ö 1 ld6/, 10 ld6/ Ö 1 8]sfld6/ 

10 8]sfld6/ Ö 1 x]S6f]ld6/, 10 x]S6f]ld6/ Ö 1 lsnf]ld6/ 

dfly plNnlvt nDafOsf PsfOdWo] ldlnld6/, ;]lG6ld6/, ld6/ / lsnf]ld6/ 

;fdfGo k|of]udf cfpg] u5{g\ . 

10 ldlnld6/ Ö 1 ;]lG6ld6/ 100 ;]lG6ld6/ Ö 1 ld6/ 

1000 ld6/ Ö 1 lsnf]ld6/ 

1 ld6/ nDafO eg]sf] s] xf] < k|mfG;sf] k]l/; glhs} ;]e/ eGg] 7fpFdf /x]sf] 

cGt/f{li6«o gfktf}n ljefudf /flvPsf] Knfl6gd Ol/l8od 58sf] b'O{ ljk/Lt 

5]pdf ;'gsf dl;gf w;f{x¿ 5g\ . z"Go l8u|L ;]lN;o; (O°C) tfkj|mddf tL b'O{ 

w;f{larsf] b'/LnfO{ 1 ld6/ dflgG5 . 

lj|mofsnfk–@  

-s_  sIffdf /x]sf tkfO{Fsf ;a} ;fyLsf] prfO gfKg'xf];\ s] ;a}sf] prfO a/fa/ 

 kfpg'eof] < 5nkmn ug{'xf];\ .  

-v_  sIffdf ePsf kfFrcf]6f j:t'sf] vf]hL ug{'xf];\ / k|To]ssf] nDafO gfKg'xf];\ . 

lk08sf] gfk (Measurement of mass) 
 

xfd|f jl/kl/ ljleGg kbfy{ 5g\ . tL ;a} kbfy{sf] cfcfkm\gf] lk08 x'G5 cyf{t\\ tL 

j:t'df km/s km/s kbfy{sf] dfqf /xG5 . s'g} klg j:t'df /x]sf] kbfy{sf] 

dfqfnfO{ lk08 (mass) elgG5 . j:t'sf] lk08 To;df /x]sf] k/df0f'sf] ;ª\Vof / 



 6  

k/df0f'sf] lk08df e/ kb{5 . j:t'sf] lk08 ;+;f/sf] h'g;'s} 7fpFdf Psgfz x'G5 . 

cyf{t\ 7fpFcg';f/ lk08sf] 36a9 x'Fb}g .  

lj|mofsnfk–# M b'O{cf]6f Knfl:6ssf y}nf lng'xf];\ . Pp6f y}nLdf 5 cf]6f / csf{] 

y}nLdf 10 cf]6f d6\ofª\u|f -u'R5f_ lng'xf];\ . ca ef}lts t/fh'sf] Pp6f kfnfdf 

kfn}kfnf] tL y}nf /fv]/ csf{] kfnfdf 9s /fvL b'j} y}nfsf] lk08 kQf nufpg'xf];\ . 

s] b'j} y}nfsf] lk08 a/fa/ xf]nf < lsg a/fa/ gePsf] xf]nf < 5nkmn ug{'xf];\ .  

 

lrq g+= !=#  

j:t'sf] lk08 kQf nufpg ef}lts t/fh' jf kfnf t/fh' k|of]u ul/G5 . o:tf] 

t/fh'af6 lk08 kQf nufpFbf Pp6f kfnfdf 9s / csf{] kfnfdf j:t' /flvG5 . 

t/fh'sf] 8G8L ;Gt'ngdf /xFbf j:t' / 9s -:6\ofG88{ kl/df0f_ sf] lk08 a/fa/ 

x'G5 . lk08sf] k|fdfl0fs PsfO lsnf]u|fd (kg) xf] . lk08 gfKbf j:t'cg';f/ 

lsnf]u|fdeGbf ;fgf / 7'nf PsfOx¿ k|of]u ul/G5g\ . 

1000 ldlnu|fd Ö ! u|fd   1000 u|fd Ö 1 lsnf]u|fd 

100 lsnf]u|fd Ö ! lSjG6n    1000 lsnf]u|fd Ö 1 d]l6«s 6g 

1 lsnf]u|fd eg]sf] slt xf] < 

k|mfG;sf] k]l/; glhs} ;]e/ eGg] 7fpFdf /x]sf] cGt/f{li6«o gfktf}n ljefudf 

/flvPsf] Knfl6gd Ol/l8od wft'af6 ag]sf] 9ssf] lk08nfO{ 1 lsnf]u|fd elgG5 . 

oxL 9s;Fu t'ngf u/L cGo 9sx¿ agfOG5g\ / j:t'sf] lk08 lgsflnG5 . 

lj|mofsnfk M tkfO{+sf 5 cf]6f lstfanfO{ kfnf tnfh'df cnu cnu hf]Vg'xf];\ / 

t/fh'n] b]vfPsf] lk08 gf]6 ug{'xf];\ .  

;dosf] gfk (Measurement of Times) 
 

tkfO{Fsf] 3/af6 ljBfno k'Ug slt ;do nfU5 < To:t} c:ktfn jf x'nfs k'Ug 

slt ;do nfU5 < s'g} b'O{ 36gf (Events) x¿ larsf] calwnfO{ ;do (Time) 



 7  

elgG5 . 3/af6 :s'n hfFbf 3/ 5f]8\g' Pp6f 36gf xf] eg] :s'n k'Ug' csf{] 36gf 

xf] . oL b'O{ 36gflarsf] calw g} ljBfno k'Ug nfUg] ;do xf] .  

;dosf] k|fdfl0fs PsfO ;]s]G8 xf] . ldg]6, 306f, lbg, xKtf, dlxgf, jif{ cflb klg 

;dosf PsfOx¿ x'g\ . 

60 ;]s]G8 Ö 1 ldg]6       60 ldg]6 Ö 1 306f 

24 306f Ö 1 lbg  365 lbg Ö 1 jif{  

7 lbg Ö 1 xKtf   

 

Ps lbgdf slt ;]s]G8 x'G5 < 

1 lbg  Ö 24 306f 

  Ö 24 × 60 ldg]6 Ö 24 × 60 × 60 ;]s]G8 Ö 86,400 ;]s]G8 

k[YjLn] cfkm\gf] cIfdf 3'Dg nufPsf] ;dosf] cfwf/df xfdL ;dosf PsfO lgwf{0f 

u5f{}+ . Pp6f ;"of{]bob]lv csf{] ;"of{]bo;Ddsf] calw Ps lbg xf] . jf:tjdf of] 

calw eGg' g} k[YjLn] cfkm\gf] cIfdf Ps kmGsf] 3'Dg nfUg] ;do xf] . o; 

calwnfO{ g} Ps ;f}o{ lbg (Solar day) elgG5 . Ps ;f}o{ lbgnfO{ @$ a/fa/ 

v08df ljefhg ubf{ x'g] k|To]s Ps v08nfO{ 1 306f elgG5 . Ps 306fnfO{ 60 

a/fa/ efudf afF8\bf x'g] Ps efunfO{ Ps ldg]6 elgG5 . To:t} Ps ldg]6nfO{ 

60 a/fa/ efudf afF8\bf x'g] 1 efunfO{ 1 ;]s]G8 elgG5 . csf{] zAbdf 1 ;f}o{ 

lbgsf] 86400 a/fa/ v08sf] 1 v08 ;donfO{ 1 ;]s]G8 elgG5 . 

;do dfkg ug{ k|of]u x'g] pks/0fnfO{ 38L elgG5 . cfjZostf cg';f/ ;do 

gfKg ljleGg k|sf/sf 38Lx¿ k|of]udf NofOG5g\ . k]08'nd 38L, Sjfh{ 38L, 

On]S6«f]lgs 38L, P6f]lds 38L ljleGg vfnsf 38Lx¿ x'g\ . 

       

lrq !=$ M -s_ k]08'nd 38L  -v_ l8lh6n 38L    -u_ c6f]d]l6s 38L 
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xfdLn] b}lgs hLjgdf k|of]u ug{] 38Lx¿sf] ;do dfkgdf s]xL q'l6 cyf{t\\ l9nf] 

l56f] x'G5 . t/ P6f]lds 38Ln] ;fgf] ;do klg cToGt l7s;Fu gfKg ;S5 . 

To;}n] j}1flgs sfo{df of] 38L k|of]u x'G5 . 

lj|mofsnfk M sIffsf 5 hgf ;fyLsf] 38Ln] b]vfPsf] ;do x]g{'xf];\, s] ;a} 38Ln] 

b]vfPsf] ;do Pp6} 5 < o:tf] lsg ePsf] xf]nf 5nkmn ug{'xf];\ . 

ul0ftLo ;d:ofx¿ 

pbfx/0f– ! 

-s_  432000 ;]s]G8nfO{ 306fdf ¿kfGt/ ug{'xf];\ . 

 oxfF 432000 ;]s]G8 

 432000 ;]s]G8 Ö 
432000

 60
  ldg]6 Ö 

432000

 60×60
  306f Ö 120 306f 

pbfx/0f– @ 

-v_  2 lbgnfO{ ;]s]G8df ¿kfGt/0f ug{'xf];\ . 

 oxfF,  

 2 lbg Ö 2 × 24 306f Ö 2 × 24 × 60 ldg]6  

  Ö 2 × 24 × 60 × 60 ;]s]G8 Ö 172800 ;]s]G8 

If]qkmnsf] gfk (Measurment of Area) 

j:t'sf] ;dtn ;txn] cf]u6\g] 7fpFnfO{ If]qkmn (Area) elgG5 . hldg gfKbf, 

leQfdf /ª nfpFbf, elnan tyf km'6an d}bfg agfpFbf If]qkmnsf] s'/f cfpF5 . 

If]qkmnsf] k|fdfl0fs PsfO ju{ld6/ (Square meter) xf] . 

lgoldt / clgoldt j:t'sf] If]qkmn 

nDafO, rf}8fO / prfO lglZrt ePsf ef}lts j:t'sf] cfsf/ lglZrt x'G5 . 

o:tf j:t'nfO{ lgoldt j:t' (Regular object) elgG5 . sfkL, an, ;]6:Sjfo/, 

nª\u'/ a'hf{sf] uf]6L, afs; cflb lgoldt j:t' x'g\ . oL j:t'sf] cfsf/nfO{ 

lqe'hfsf/, cfotfsf/, juf{sf/, uf]nfsf/, j[Qfsf/ h:tf ;d"xx¿df afFl8G5 . 

o:tf j:t'sf] If]qkmn lgsfNg ljleGg ul0ftLo ;"qx¿ k|of]u ug{  

;lsG5 . tn s]xL lgoldt j:t'sf] lrq / To;nfO{ lgsfNg k|of]u x'g] ;"qx¿ 

lbOPsf] 5 . nDafO, rf}8fO / prfO lglZrt gePsf] j:t'sf] cfsf/ lglZrt  

x'Fb}g . o:tf j:t'nfO{ clgoldt j:t' (Regular body) elgG5 . OF6fsf] 6'j|mf, 
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9'ª\ufsf] 6'j|mf, zª\v cflb clgoldt j:t' x'g\ . clgoldt j:t'sf] If]qkmn lgsfNg 

u|fkm k]k/ k|of]u ul/G5 . 

lgoldt j:t'sf] If]qkmn lgsfNg] ul0ftLo ;"qx¿ 

pbfx/0f– # 

-s_  lqe'hfsf/ (Triangle) j:t'  

 If]qkmn Ö 

1
2 × cfwf/ × prfO 

 A = 
1
2 × b × h 

-v_  cfotsf/ j:t' (Rectangle) 

 If]qkmn = nDafO × rf}8fO 

 A = l × b 

-u_  juf{sf/ (Square) 

 cfotg  Ö e'hf -nDafO_ × e'hf -rf}8fO_ 

   Ö l × l = l2
 

-3_  j[Qfsf/ j:t' (Circle)  

 cfotg  Ö  -cw{Jof;_
@ 

   
Ö r2

 

ul0ftLo ;d:of 

pbfx/0f– # 

-s_  s'g} cfotfsf/ j:t'sf] nDafO 10cm / rf}8fO 5cm 5 eg] If]qkmn slt 

 xf]nf < 

 oxfF, nDafO (1) Ö 10 cm 

  rf}8fO (b) Ö 5 cm 

  If]qkmn (A) Ö ? 
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 oxfF, 

 If]qkmn (A) Ö l × b 

   Ö l0 cm × 5 cm 

   = 50 cm2 

pbfx/0f– $ 

-v_  8 ;]lG6ld6/ cw{Jof; x'g] j[Qsf] If]qkmn slt xf]nf <  

 oxfF, cw{Jof; (r) Ö 8 cm 

If]qkmn (A) Ö ? 

 xfdLnfO{ yfx 5, 

 A Ö r2 

      = 
22

7
 × 82     [ = 

22

7
 x'G5] 

   Ö 
22

7
 × 8 × 8 

   = 201.14cm2 

lj|mofsnfk 

-s_ cfkm\gf] lj1fg lstfasf] nDafO / rf}8fO gfkL If]qkmn lgsfNg'xf];\ . 

-v_ 6]andfly Pp6f u|fkmk]k/ /fVg'xf];\ . To;dfly Pp6f 9'ª\ufsf] 6'j|mf /fv]/ 

k]lG;nn] 9'ª\ufsf] 6'j|mfsf] jl/kl/ /]vf (Boundary) lvRg'xf];\ . ca 9'ª\uf 

x6fpg'xf];\ / /]vfleq 3]l/Psf ju{sf]7fx¿ uGg'xf];\ . o;/L uGbf k"0f{ sf]7f 

/ cfwfeGbf a9L k/]sf sf]7f ug]/ cfwf/ eGbf sd 3]l/Psf sf]7f To;}  

5f]l8lbg'xf];\ . o;/L u0fgf ePsf ju{sf]7fn] Tof] 9'ª\ufsf] 6'j|mfsf] If]qkmn 

atfpF5 . c¿ yk 2 cf]6f clgoldt j:t' lnP/ of] sfo{ bf]xf]¥ofpg'xf];\ . 

cfotgsf] gfk (Measurement of Volume) 
 

s'g} klg j:t'n] rf/}lt/ cf]u6]sf] 7fpFnfO{ cfotg (Volume) elgG5 . cfotgsf] 

k|fdfl0fs PsfO 3g ld6/ (Cubic metre, m3) xf] . lgoldt j:t'sf] cfotg 

lgsfNbf To;sf] nDafO, rf}8fO, prfO cflb gflkG5 . o:tf j:t'sf] cfotg 

lgsfNg ul0ftLo ;"qx¿ k|of]u ul/G5g\ . tn s]xL lgoldt j:t'sf] cfotg 

lgsfNg] ul0ftLo ;"q lbOPsf] 5 .  
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-s_  cfotsf/ j:t' (Rectangular object) 

 cfotg Ö nDafO × rf}8fO × prfO 

 V = l × b × h 

-v_  3gfsf/ j:t' (Cuboidal object) 

 cfotg Ö e'hf × e'hf × e'hf
 

  V = l × 1 × 1 

-u_  uf]nfsf/ j:t' (Spherical body) 

 cfotg Ö 
4

3
 × cw{Jof;3 

 V = 
4

3
r3 

b'w, dl6t]n, vfg]t]n h:tf t/n (liquid) j:t'x¿sf] cfotg lgsfNg gfKg] 

l;lnG8/ (Measuring cylinder) k|of]u ul/G5 . k|of]uzfnfdf 10 ml, 25 ml, 50 

ml, 100 ml, 250 ml, 500 ml, 1000 ml / Tof] eGbf klg 7'nf gfKg] l;lnG8/x¿ 

kfOG5g\ . 

k;naf6 dl6t]n, vfg]t]n, b'w, k]6«f]n cflb lsGbf xfdL s] n] gfk]/ lsG5f}+ < of] 

dfkgdf tL t/n kbfy{sf] s] gflkPsf] x'G5 < xfd|f] b}lgs hLjgdf cfjZos kg{] 

t/n kbfy{x¿ xfdL Ps vfnsf] efF8f] -ln6/_ df gfk]/ lsG5f}+ . ln6/df gfKg] 

efF8f] klg gfKg] l;lnG8/ g} xf] . of] dfkg eg]sf] tL t/n j:t'sf] cfotgsf] gfk 

xf] . ln6/ (Litre) klg cfotgs} PsfO xf] . 

1 ldlnl6/ Ö 1 So'las ;]G6Lld6/ 

1000 ldlnln6/ Ö 1 ln6/ 

1000 ln6/ Ö 1 3gld6/ 

1 3gld6/ Ö 100×100×100 Ö 1000000 3g ;]lG6ld6/ 

OF6sf] 6'j|mf, 9'ª\ufsf] 6'j|mf h:tf clgoldt j:t'sf] cfotg lgsfNg t/n kbfy{sf] 

;xfotf lnOG5 . o; k|lj|mofdf klxn] gfKg] l;lnG8/df kfgL /flvG5 / To;sf] 

cfotg (V1) lnOG5 . To;kl5 wfuf]df afFw]/ Tof] j:t' -9'ª\uf_ nfO{ 

l;lnG8/leqsf] kfgLdf 8'afOG5 / kfgLn] b]vfPsf] gofF cfotg (V2)  

l6lkG5 . To;kl5 kl5Nnf] cfotg (V2) af6 kfgLsf] dfq cfotg (V1) 36fOG5 . 
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oL b'O{ cª\ssf] km/s g} Tof] clgoldt j:t' -9'ª\uf_ sf] cfotg x'G5 .o;nfO{ 

lj:yfkg ljlw elgG5 . 

clgoldt j:t'sf] cfotg Ö j:t';lxtsf] kfgLsf] cfotg–kfgLsf] cfotg 

 = V2 – V1 

 

 

lrq g+= !=%  

 

lj|mofsnfk 

-s_  tkfO{Fsf] lj1fgsf] lstfa lng'xf];\ . :s]nsf ;xfotfn] nDafO, rf}8fO / 

 df]6fO lgsfNg';\ / lx;fa u/L cfotg lgsfNg'xf];\ . 

-v_  Pp6f OF6f jf 9'ª\ufsf] 6'j|mf lng'xf];\ / dfly aofg u/]sf] lj:yfkg ljlwaf6 

 gfKg] l;lnG8/ k|of]u u/L To;sf] cfotg lgsfNg'xf];\ . 

tf}nsf] gfk (Measurement of weight) 

;fdfGo Jojxf/df j:t'sf] lk08 / tf}ndf xfdL vf; km/s dfGb}gf}F . t/ oL b'O{ 

ef}lts kl/df0f ljNs'n} km/s s'/f x'g\ . kfnf t/fh' (Beam balance) df dfkg 

ubf{ xfdLn] j:t'sf] lk08 dfkg u/]sf x'G5f}F . j:t'sf] tf}n dfkg ubf{ sdflgbf/ 

t/fh' (Spring balance) k|of]u ul/G5 . j:t'sf] lk08 ;w}F l:y/ x'G5 eg] tf}n 

:yfgcg';f/ km/s x'G5 . 
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  lrq g+= !=^ M  s_ kfnf t/fh'    v_ sdfgL tf/h' 

k[YjLn] ;a} j:t'nfO{ cfkm\gf] s]Gb|lt/ tfG5 . cfsfzlt/ kmflnPsf] j:t' kms{]/ 

k[YjLsf] ;txdf v:g] sf/0f oxL xf] . o;/L k[YjLn] cfkm\gf] s]Gb|lt/ tfGg] annfO{ 

u'?Tj an (Gravity) elgG5 . s'g} klg j:t'df nfUg] u'?Tj an g} Tof] j:t'sf] 

tf}n xf] . cyf{t\\ s'g} j:t'nfO{ k[YjLn] hlt ann] cfkm\gf] s]Gb|lt/ tfG5, Tof] 

annfO{ g} To; j:t'sf] tf}n (Weight) elgG5 . tf}nsf] k|fdfl0fs PsfO Go'6g 

(N) xf] . s'g} klg j:t' :jtGq ¿kn] k[YjLlt/ vl;/xFbf To;df k|j]u k}bf x'G5 . 

of] k|j]u k[YjLsf] u'?Tj ansf] sf/0fn] k}bf ePsf] xf] . To;}n] o; k|j]unfO{ u'?Tj 

k|j]z (Acceleration due to gravity) elgG5 .  j:t'sf] tf}n o;sf] lk08 / u'?Tj 

k|j]udf e/ kb{5 . s'g} klg :yfgdf /x]sf] u'?Tj k|j]u / j:t'sf] lk08sf] 

u'0fgkmnaf6 j:t'sf] tf}n klg lgsflnG5 . 

j:t'sf] tf}n Ö j:t'sf] lk08 × u'?Tj k|j]u 

 W = m × g  

k[YjLsf] ;a} efudf u'?Tj k|j]u ;dfg 5}g . To;}n] k[YjLsf] ;a} efudf j:t'sf] 

tf}n ;d]t ;dfg x'Fb}g . 

gf]6 M k[YjLsf] u'?Tj k|j]u w|'jdf 9.83 m/s2
 / lg/If -e"dWo/]vf_ df 9.78 m/s2

 

x'G5 . o;nfO{ cf};tdf 9.8 m/s2
 dfg]/ ul0ftLo ;d:of xn ul/G5 . 

ul0ftLo ;d:of 

pbfx/0f–% 

8f]Ndfsf] jhg 50 s]hL 5 eg] pgsf] tf}n slt xf]nf < -u'?Tj k|j]u Ö 9.8 

ld÷;]_2 

oxfF, jhg÷lk08 (m) Ö 50 kg 

u'?Tj k|j]u (g)  Ö 9.8m/s2
 

tf}n (w)  Ö ? 

xfdLnfO{ yfx 5, 
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W  Ö m × g 

 = 50 × 9.8 = 490 N. 

lj|mofsnfk 

cfk\mgf] jl/kl/sf 5 cf]6f j:t' lng'xf];\ / sdfgbLf/ t/fh' k|of]u u/L k|To]ssf] 

tf}n lgsfNg'xf];\ . 

ljrf/0fLo k|Zg 

lsg ;+;f/el/ Ps} k|sf/sf PsfO k|of]u ul/Psf] xf]nf < 

;Demg'kg{] s'/fx¿ 

!= s'g} klg j:t'sf] lglZrt ef}lts kl/df0f kQf nufpg] k|lj|mofnfO{ g} gfk 

 elgG5 . gfkaf6 j:t'sf] l7s kl/0ffd yfxf kfpg ;lsG5 . 

@=  j}1flgs sfo{df dfkgsf nflu ;+;f/el/ g} o;=cfO{= (SI) k|0ffnL k|of]u 

 ul/G5 . o; k|0ffnLdf 7 cf]6f cfwf/e"t PsfO / To;af6 aGg] y'k|} tThGo 

 PsfOx¿ 5g\ . 

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

 lk08, ;do cflbsf PsfO cfwf/e"t PsfO x'g\ . 

$= b'O{ jf ;f]eGbf a9L cfwf/e"t PsfO ldn]/ ag]sf gfksf PsfOnfO{ tThGo 

 PsfO elgG5 . ult, k|j]u, tf}n, rfk cflbsf PsfO tThGo PsfO x'g\ . 

%= nDafO, rf}8fO, prfO -df]6fO_ lglZrt ePsf j:t'nfO{ lgoldt j:t' 

 (Regular body) elgG5 eg] nDafO, rf}8fO df]6fO -prfO_ lglZrt gePsf 

 j:t'nfO{ clgoldt j:t' (Irregular body) elgG5 . 

^= lgoldt j:t'sf] If]qkmn÷cfotg lgsfNg ul0ftLo ;"q k|of]u ug{ ;lsG5 t/ 

 clgoldt j:t'df To:tf] ul0ftLo ;"q k|of]u ug{ ;lsFb}g . 

&= j:t'sf] lk08 gfKg kfnf t/fh' / tf}n gfKg sdfgbLf/ t/fh' k|of]u ul/G5 . 

s] tkfO{+nfO{ yfxf 5 < 

P6f]lds 38Ldf l;lhod–133 k/df0f'sf] ljB't\\ r'DasLo sDkg (Vibration) af6 

;do gflkG5 . of] k/df0f' 1 ;]s]G8df 9192631770 k6s sDkg lbG5 . To;}n] of] 

38Laf6 10–10
 ;]s]G8 ;do klg l7s;Fu gfKg ;lsG5 . 
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cEof; 

!=  vfnL 7fpF eg{'xf];\ M 

 -s_  gfksf :jtGq PsfOx¿nfO{ ============ elgG5 . 

 -v_  lk08sf] k|fdfl0fs PsfO============== xf] . 

 -u_ ============== ;]s]G8 a/fa/ 1 306f x'G5 . 

 -3_  k[YjLnfO{ cfkm\gf]================ jl/kl/ 3'Dg nfUg] ;donfO{ Ps ;f}o{  

  lbg elgG5 . 

@=  l7s eP l7s -_ / a]l7s eP a]l7s -×_ n]Vg'xf];\ M 

 -s_ ;dosf] k|fdfl0fs PsfO ;]s]G8 xf]Og . 

 -v_ tf}nsf] PsfO tThGo PsfO xf] . 

 -u_ P;=cfO{= (SI) k|0ffnLdf 7 cf]6f cfwf/e"t PsfO k|of]u x'G5g\ . 

 -3_ k]08'nd 38Ln] ;aeGbf l7s 9ª\un] ;do gfKg ;S5 . 

#=  hf]8f ldnfpg'xf];\ M 

  ef}lts kl/df0f   PsfO 

  -s_ rfk    h'n 

  -v_ nDafO   kf:sn 

  -u_ ;fdYo{   lsnf]u|fd 

  -3_ lk08    ld6/ 

  -ª_ sfo{    Go'6g 

       jf6 

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

 -s_ :yfgLo gfksf k|0ffnL / k|fdfl0fs gfksf k|0ffnL  

 -v_ cfwf/e"t PsfO / tThGo PsfO  -u_ lk08 / tf}n  

 -3_ lgoldt / clgoldt j:t' 

%=  lgDg k|Zgx¿sf] hafkm n]Vg'xf];\  M 

 -s_ ef}lts kl/df0f eg]sf] s] xf] < 

 -v_ gfk / PsfOsf] kl/efiff n]Vg'xf];\ . 
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 -u_ Ps ld6/ eGgfn] s] a'lemG5 < 

 -3_ Ps lsnf]u|fd eGgfn] s] a'lemG5 < 

 -ª_ slt ;donfO{ Ps ;]s]G8 elgG5 < 

 -r_ nDafO, lk08 / ;dosf] kl/efiff lbg'xf];\ . 

 -5_ j:t'sf] tf}n eg]sf] s] xf] < of] s] s] s'/fdf e/ k5{ < 

-h_ s'g} tLg vfnsf 38Lsf] gfd n]Vg'xf];\ . 

^=  tnsf] lrq x]/L ;f]lwPsf k|Zgsf] hafkm lbg'xf];\ M 

 -s_ lrqdf s'g ef}lts kl/df0f kQf nufOPsf] 5 < 

 -v_ o;sf] PsfO cfwf/e"t / tThGo dWo] s'g xf] < 

 -u_ of] pks/0fsf] gfd s] xf] < 

&=  lgDg j:t'sf] lrq n]Vg'xf];\ M 

 -s_ kfnf t/fh'   -v_ k]G8'nd 38L 

*=  lgDg ul0ftLo ;d:of xn ug{'xf];\ M 

 -s_  Pp6f gfª\nf]sf] Jof; 70 cm 5 eg] If]qkmn slt xf]nf <  

 -v_  nDafO, rf}8fO / prfO j|mdzM 15 cm, 10 cm / 4 cm x'g] k':tssf]  

  cfotg slt x'G5 < 

 -u_  l;4fGtsf] jhg 60 kg 5 eg] p;sf] tf}n slt xf]nf <  

(=  tf]lsPadf]lhd ¿kfGt/ ug{'xf];\ M 

 -s_ 20 m (cm df_    -v_ 500kg -ldlnu|fddf_ 

 -u_ 54,00000 ;]s]G8 -306fdf_  -3_ 3 xKtf -306fdf_ 

 -ª_ 25,00000 ldlnld6/ -ld6/df_ 

kl/of]hgf sfo{ 

!=  cfkm\gf] ljBfno jl/kl/sf] ;d'bfo e|d0f u/L s'g s'g :yfgLo gfksf 

pks/0f cem} k|of]u x'g] u/]sf 5g\ kQf nufpg'xf];\ . tL PsfOsf] ;"rL 

agfpg'xf];\ / 5nkmn u/L k|ltj]bg tof/ ug{'xf];\ . 

@= :yfgLo If]qdf pknAw ;fdu|L k|of]u u/L ef}lts t/fh'sf] gd'gf tof/ 

ug{'xf];\ . 
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kf7 – @  an / rfn (Force and Motion) 

 

tkfO{F 3/df s] s] sfd ug{' x'G5 < s'g} j:t'nfO{ tfGg' jf ws]Ng' k¥of] eg] s] 

ul/G5 < u'8]sf] j:t'nfO{ /f]Sg' kbf{ s] ug{'k5{ < b}lgs hLjgdf xfdL lxF8\g], v]Ng], 

pk|mg], uf8f tfGg], xnf] hf]Tg], Ogf/af6 kfgL lemSg], ef/L prfNg] cflb w]/} 

sfdx¿ ul//x]sf x'G5f}F . oL sfd ug{ xfdLnfO{ ansf] cfjZostf x'G5 . j:t'nfO{ 

tfGg, ws]Ng / j:t'sf] ca:yf kl/jt{g ug{ an rflxG5 . rfnsf] ca:yfsf] 

j:t'nfO{ l:y/ ca:yfdf jf l:y/ ca:yfsf] j:t'nfO{ rfn ca:yfdf Nofpg k|of]u 

x'g] aflx/L k|oTg g} an (Force) xf] . ansf] SI PsfO Go'6g xf] . 1kg lk08 

ePsf] j:t'nfO{ 1m/s2
 sf] k|j]uåf/f rfndf Nofpg cfjZos kg{] ansf] 

kl/df0fnfO{ 1 Go'6g elgG5 . 

ansf c;/x¿ 

u'8]/ cfPsf] es'G8f]nfO{ v'6\6fn] 5]Sbf s] x'G5 < l:y/ ca:yfsf] es'G8f]nfO{ 

v'6\6fn] lxsf{pFbf s] x'G5 < xfjf xflnPsf] a]n'gnfO{ lyRbf s] x'G5 < oL ;a} 

36gfdf ansf] k|of]uaf6 x'g] c;/ b]lvG5 . v'6\6fn] 5]Sbf es'G8f] /f]lsG5 eg] 

/f]lsPsf] es'G8f]nfO{ v'6\6fn] lxsf{pFbf Tof] u'8\g yfN5 . s'g} klg j:t'df an 

k|of]u ubf{ To;df lgDg c;/x¿ b]vf k5{g\ . 

!=  ann] l:y/ ca:yfsf] j:t'nfO{ rfn ca:yfdf n}hfG5 . kfpbfgL 3'dfP/ 

;fOsn cufl8 n}hfg', 7]nf 7]Ng', /f]lsPsf] es'G8f]nfO{ v'6\6fn] lxsf{P/ 

u'8fpg' o;sf pbfx/0f x'g\ . 

@=  ann] rfn ca:yfsf] j:t'nfO{ l:y/ ca:yfdf NofpF5 . a|]s nufP/ ;fOsn 

/f]Sg', u'8]sf] es'G8f]nfO{ v'6\6fn] /f]Sg', p8]sf] lj|ms]6 an xftn] ;dfTg' 

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

#=  ann] ubf{ j:t'sf] k|j]u a9\b5 . lj:tf/} u'8]/ cfPsf] es'G8f]df hf]8n] 

v'6\6fn] lxsf{Olbof] eg] Tof] a9L k|j]usf ;fy u'8]/ hfG5 . j:t'df k}bf x'g] 

k|j]u an;Fu ;dfg'kftL x'G5 . 

$=  ann] j:t'sf] cfsf/, ;fOh / cfotg ablnlbG5 . g;'s]sf] d6\ofª\u|fnfO{ 

lgrf]bf{ o;sf] cfsf/ / ;fOh ablnG5 . xfjf xfNbf rfpl/Psf] 6fo/ km'N5 

eg] xfjf el/Psf] a]n'gnfO{ lgrf]bf{ To;sf] cfotg 36\5 . 
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ansf lsl;dx¿ (Types of forces) 

an w]/} k|sf/sf x'G5g\ . tLdWo] s]xL anaf/] oxfF 5f]6f] rrf{ u/f}F . 

-s_ ;]lG6«lk6n kmf];{ -s]Gb|fled'vL an_ M uf]nf] 3]/fdf 3'ld/x]sf] j:t'df s]Gb|lt/  

-leqlt/_ tfGg] annfO{ ;]lG6«lk6n kmf];{ -s]Gb|fled'vL an_ elgG5 . uf]nf] 

3]/fdf ;fOsndf u'l8/x]sf] dflg; hlxn] klg s]Gb|lt/ 9Ns]sf] x'g', k[YjLsf] 

jl/kl/ 3'Dg] dfgj lgld{t :of6]nfO6 cflb ;]lG6«k]6n ansf pbfx/0f x'g\ .  

j[Qsf] s]Gb|af6 aflx/Llt/ nfUg] annfO{ ;]lG6«km\o'un an elgG5 . o;n] 

j:t'nfO{ s]Gb|af6 6f9f pl56\ofpg vf]H5 . ;]lG6«k]6n / ;]lG6«km\o'un an 

k/:k/df ljk/Lt an x'g\ . 

-v_  u'?Tjfsif{0f an (Gravitational force) M Pp6f es'G8f]nfO{ cfsfzlt/ 

kmfNbf s]xLa]/kl5 lsg hldglt/} kmls{G5 < vf]nf lsg cf]/fnf]lt/ aU5 < 

k[YjLn] cfkm\gf] jl/kl/sf ;a} j:t'nfO{ s]Gb|lt/ tfG5 . o;/L k[YjLn] cfkm\gf] 

jl/kl/sf] s'g} klg j:t'nfO{ cfkm\gf] s]Gb|lt/ tfGg] annfO{ u'?Tj an 

(Gravity) elgG5 . dfly kmflnPsf] j:t' k[YjLsf ;txlt/} v:g', jiff{ kfgL 

hldgdf v:g', lxpF kg{' cflb u'?Tj ans} glthf x'g\ . a|Xdf08df /x]sf 

vuf]nLo lk08x¿n] k/:k/df cfsif{0f u5{g\ . o;nfO{ u'?Tjfsif{0f an 

(Gravitational force) elgG5 . k[YjL / rGb|df lar k/:k/df x'g] cfsif{0f, 

k[YjL / ;"o{lar k/:k/df x'g] cfsif{0f u'?Tjsif{0f an pbfx/0f x'g\ . 

-u_ 3if{0f an (Frictional force) M u'l8/x]sf] ;fOsndf a|]s nufpFbf of] 

/f]lsG5, lsg xf]nf < hldgdf u'l8/x]sf] es'G8f] s]xLa]/kl5 cfkm}+ cl8g] 

sf/0f s] xf]nf < oL 36gfsf k5fl8sf] sf/s s'/f eg]sf] 3if{0f xf] . ha b'O{ 

;txx¿ Ps csf{sf] ;Dks{df cfpF5g\ ToxfF 3if{0f x'G5 . 3if{0fn] hlxn] klg 

j:t'sf] rfndf afwf pTkGg u5{ . b'O{ ;txx¿ ;Dks{df cfO{ Pp6f 

;txdfly csf{] ;tx lrlKnFbf x'g] rfndf afwf pTkGg ug{] annfO{ 3if{0f an 

elgG5 . ;fOsndf a|]s nufpFbf a|]ssf] /a/ Kof8n] 6fo/sf] ;txdf 5f]P/ 

6fo/ 3'dfO{ -rfn_ df afwf k'¥ofpF5 / rSsf /f]lsG5 . 3if{0f an ;txsf] 

lrNnf]kgfdf e/ k5{ . lrKnf] ;txdf 3if{0f an sd x'G5 eg] v;|f] ;txdf 

3if{0f an a9L x'G5 . d]l;g 3'Dbf o;sf k"hf{x¿df klg 3if{0f x'G5 . ToxL 

3if{0f 36fP/ sfo{Ifdtf a9fpg d]l;gsf kf6{k"hf{df n'lDa|s]G6\; k|of]u  

ul/G5 .  

-3_ r'DasLo an (Magnetic force) M r'Dasn] k}bf ug{] annfO{ r'DasLo an 

elgG5 . r'Dassf c;dfg w|'jdf cfsif{0f / ;dfg w|'jdf ljsif{0f x'G5 . of] 
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cfsif{0f tyf ljsif{0fsf] an g} r'DasLo an xf] . r'Dasn] oxL anåf/f 

r'DasLo j:t' -kmnfd, lgs]n cflb_ nfO{ cfsif{0f u5{ . 

-ª_ On]S6«f]:6\ofl6s kmf];{ -l:y/ ljB't\Lo an_ M ;'Vvf s]zdf /a/sf] sfFluof] 

l56f]l56f] sf]/]/ sfuhsf dl;gf 6'j|mf glhs} n}hfFbf sfFluof]n] sfuhsf 

6'j|mf tfG5, lsg xf]nf < Knfl:6S;, /a/, pmg h:tf crfns j:t'nfO{ ha 

/ul8G5, ltgdf ljB't\Lo rfh{ k}bf x'G5 . rfh{o'St ca:yfdf tL j:t'n] an 

k}bf u5{g\ . ljB't\Lo rfh{o'St j:t'n] csf{] t6:y jf rfh{o'St j:t'df 

nufpg] annfO{ g} On]S6«f]:6\ofl6s an elgG5 . 

rfn / lj>fd (Motion and Rest) 

s] tkfO+Fn] pl8/x]sf] r/f, u'l8/x]sf] df]6/ b]Vg' ePsf] 5 < To;}u/L af6fdf 7'nf] 

r6\6fg cl8/x]sf] klg b]Vg' ePsf] xf]nf < xfd|f jl/kl/ x'g] j:t'x¿ s'g} rfn 

ca:yfdf x'G5g\ eg] s'g} l:y/ -lj>fd_ ca:yfdf x'G5g\ s'g} j:t' lj>fd jf rfn 

s'g ca:yfdf 5 egL yfx kfpg To;nfO{ j/k/sf] j:t';Fu bfFh]/ x]g{'k5{ . s'g} 

j:t'n] jl/kl/sf j:t';Fu b'/L kl/jt{g u/]sf] 5}g eg] j:t'sf] Tof] ca:yfnfO{ 

lj>fd ca:yf (Rest) elgG5 . af6fdf cl8Psf] 9'ª\uf, ?v, 3/ cflb lj>fd 

ca:yfdf /x]sf] dflgG5 .  

s'g} j:t'n] jl/kl/sf j:t'sf] bfFhf]df b'/L kl/jt{g u/]sf] 5 eg] j:t'sf] Tof] 

ca:yfnfO{ rfn ca:yf (Motion) elgG5 . pl8/x]sf] r/f, u'l8/x]sf] uf8L, 

au]sf] kfgL cflb rfn ca:yfdf /x]sf] dflgG5 . 

j:t'n] b]vfpg] rfn ljleGg k|sf/sf x'G5g\ . oxfF ltgsf] 5f]6f] rrf{ ul/Psf] 5 . 

-s_  6«fG;n]6/L rfn (Translatory motion) M rfndf /x]sf] s'g} j:t'sf] ;a} 

efux¿ ;dfg lbzfdf ;dfg -rfndf_ hfG5g\ eg] To:tf] rfnnfO{ 

6«fG;n]6/L rfn elgG5 . l;wf bf}l8/x]sf] afns, u'l8/x]sf] a;, u'8]sf] /]nsf] 

rfn 6«fG;n]6/L rfn xf] . 

Pp6f 9'ª\uf dflyaf6 hldgdf v:bf l;wf v:b5 . o;a]nf 9'ª\ufsf] k|To]s 

efusf] ult ;dfg x'G5 . of] rfn g} 6«fG;n]6/L rfn xf] . 

-v_  ;s{'n/ rfn (Circular motion) M s'g} j:t' j[Qfsf/ kydf 3'l/xG5 eg] 

To:tf] rfnnfO{ ;s{'n/ rfn elgG5 . k[YjL jl/kl/ 3'd]sf s[lQd 

pku|xx¿sf] rfn, xj jl/kl/ 3'd]sf] l;lnª kª\vfsf] rfn cflb ;s{'n/ 

rfnsf pbfx/0f x'g\ .  

lj|mofsnfk M Pp6f ;fgf] af]6nnfO{ 8f]/Ln] /fd|/L afFWg'xf];\ / 8f]/Lsf] csf{] 

5]p ;dft]/ a]:sg 3'dfpg'xf];\ . ca s] x'G5 <  
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 af]6n xftsf] jl/kl/ j[Qfsf/ kydf 3'D5 . wfuf]n] ubf{ of] pDs]/ aflx/ 

 hfg kfpFb}g . of] ;s{'n/ rfnsf] pbfx/0f xf] . 

-u_  cf]l:;n]6/L rfn (Oscillatory motion)M Pp6} af6f]df cf]xf]/bf]xf]/ eP/ x'g] 

rfnnfO{ cf]l:;n]6/L rfn elgG5 . 38Lsf] k]G8'ndsf] rfn, lnª\u] lkªsf] 

rfn, l:k|ª\usf] rfn, dfgj d'6'sf] rfn cflb cf]l:;n]6/L rfnsf pbfx/0f  

x'g\ . o; rfndf j:t' cf};t :yfgaf6 pxL af6f]df clu kl5 bf]xf]l/P/ 

lxFl8/xG5 . 

lj|mofsnfk M sf7sf] anf] jf t];f{] 8G8Ldf wfuf]sf] ;xfotfn] Pp6f 9'ª\uf 

em'G8\ofpg'xf];\ . ca To; 9'ª\ufnfO{ s]xL cufl8 tfg]/ 5f]l8lbg'xf];\ . 9'ª\uf 

s;/L xlNnG5 < of] s'g k|sf/sf] rfn xf] < 5nkmn u/L n]Vg'xf];\ . 

-3_  /fG8d rfn (Random motion) M olb s'g} j:t' h'g;'s} lbzfdf hfG5 / 

o;sf] rfnsf] lbzf abln/xG5 eg] To:tf] rfnnfO{ /fG8d rfn elgG5 . 

xfjfdf rª\ufsf] rfn, kfgLleq df5fsf] rfn, xfjfdf p8]sf] a]n'gsf] rfn 

cflb /fG8d rfnsf pbfx/0fx¿ x'g\ . 

b'/L / lj:yfkg (Distance and Displacement) 

 

 
lrq g+= @=!  

 

5]pdf lbOPsf] lrq x]g{'xf];\ . lrqdf Pp6f uf8LnfO{ hfg laGb' A / B sf lardf 

# cf]6f af6f (Path) x¿ 5g\ . oLdWo] Q eP/ hfg] af6f] l;wf 5 eg] P / R 

eP/ hfg] af6fx¿ jj|m -afª\uf_ 5g\ . tL tLgj6} af6fsf] nDafO klg km/s km/s 

5g\ .  

oL af6fx¿dWo] Q eP/ hfg] af6f] ;aeGbf 5f]6f] 5 / of] l;wf klg 5 . laGb' A 

/ laGb' B larsf] Q eP/ hfg] af6f] ;aeGbf 5f]6f] nDafOsf] af6f] xf] . of] g} 

lj:yfkg xf] . rfndf /x]sf] j:t'n] lglZrt lbzfdf kf/ u/]sf] ;aeGbf 5f]6f] 

b'/LnfO{ lj:yfkg (Displacement) elgG5 . of] e]S6/ /flz xf] . 
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A af6 B df hfFbf M P / R eP/ hfg] af6fx¿ aj|m 5g\ . To;}n] A af6 B df 

hfFbf P / R sf] af6f] eP/ kf/ ul/g] nDafO b'/L (Distance) xf] . rfndf ePsf] 

j:t'n] kf/ ug{] af6f]sf] jf:tljs nDafOnfO{ b'/L (Distance) elgG5 . of] :s]n/ 

/flz xf] . 

 

:s]n/ /flz / e]S6/ /flz (Scalar and Vector quantity) 

dfg dfq x'g] ef}lts kl/df0fx¿nfO{ :s]n/ /flz (Scalar quantity) elgG5 . b'/L, 

lk08, ;do, j]u, tfkj|md cflb :s]n/ /flz x'g\ . oL /flznfO{ ;fdfGo cª\s 

ul0ftLo lgodaf6 hf]8\g ;lsG5 .  

dfg (Magnitude) / lbzf (Directon) b'j} x'g] ef}lts kl/df0fnfO{ e]S6/ /flz 

(Vector quantity) elgG5 . lj:yfkg, ult, k|j]u cflb e]S6/ /flz x'g\ . oL 

kl/0ffdnfO{ ;fdfGo cª\sul0ftLo lgodaf6 hf]8\g ;lsFb}g . 

ult, j]u / k|j]u (Speed, Velocity and Acceleration) 

j]u / ult (Speed and Velocity) 

j:t'sf] rfnnfO{ c;dfg rfn / ;dfg rfndf ljefhg ug{ ;lsG5 . ;dfg rfn 

x'g] j:t'n] x/]s ;]s]G8df ;dfg b'/L kf/ u5{ . o:tf j:t'sf] j]u jf ult lglZrt 

x'G5 . c;dfg rfndf /x]sf] j:t'n] k|lt ;]s]G8 kf/ u/]sf] b'/L a/fa/ x'Fb}g . 

c;dfg rfndf x'g] j:t'sf ult jf j]u slxn] a9L / slxn] sd x'G5 . 

j:t'n] PsfO ;dodf kf/ u/]sf] b'/LnfO{ j]u (Speed) elgG5 . j]usf] dfg 

(Magnitude) x'G5 t/ lbzf (Direction) x'Fb}g . To;}n] a]u :s]n/ /flz xf] . 

j]u (v) = 
kf/ u/]sf] b'/L

;do
 = 

s

t
  

j:t'n] lglZrt lbzfdf PsfO ;dodf kf/ u/]sf] b'/LnfO{ ult (Velocity)  
elgG5 . ult e]S6/ /flz xf] .  

ult (v) = 
lglZrt lbzfdf kf/ u/]sf] b"/L

;do
 = 

s

t
  

j]u / ultsf] SI PsfO ld6/ k|lt;]s]G8 (m/s) xf] . 

 

 



 22  

ul0ftLo ;d:of 

pbfx/0f–!  

;Gb]zn] 4 ldg]6df bf}8]/ 2 km b'/L kf/ u¥of] eg] p;sf] j]u slt xf]nf < 

oxfF, kf/ u/]sf] b'/L (s) = 3 km = 3 × 1000 = 3000 m  

j]u (v) = ? 

;do (t) = 5 minutes = 5 × 60 = 300 sec. 

xfdLnfO{ yfx 5, 

v = 
s

t
 = 

3000

300
 = 10 m/s 

;Gb]zsf] j]u a/fa/ 10 m/s x'G5 . 

;fk]lIfs ult (Relative velocity) 

Pp6f u'l8/x]sf] a;df a;]sf] Pp6f ofq' 3/ tyf ;8ssf] lsgf/fdf /x]sf ?vsf] 

t'ngfdf cfkm\gf] :yfg kl/jt{g ul//x]sf] x'G5 . cyf{t\\ rfn ca:yfdf x'G5 . t/ 

ToxL a;leq a;]sf] c¿ ofq'sf] t'ngfdf p;n] :yfg kl/jt{g ul//x]sf] x'Fb}g . 

cyf{t\ l:y/ ca:yfdf x'G5 . To;}n] rfn ca:yf / l:y/ ca:yf eg]sf] ;fk]lIfs 

(Relative) s'/f x'g\ . oxfF j:t'nfO{ rfn ls l:y/ ca:yfdf 5 eGg] atfpg Pp6f 

lglZrt laGb' rflxG5 . To; laGb'nfO{ ;fk]lIfs laGb' (Relative point) elgG5 . 

s'g} laGb' jf j:t'sf] t'ngfdf x'g] csf{] j:t'sf] ultnfO{ ;fk]lIfs ult (Relative 

velocity) elgG5 . ;fk]lIfs ultaf/] a'em\g tnsf lrqx¿ x]/f}F . 

 

 

lrq g+= @=@ 
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lrqdf sf/ 'P' 15 m/s sf] ultdf klZrdlt/ uO/x]sf] 5 eg] uf8L Q 20 m/s sf] 

ultdf k"j{lt/ uO/x]sf] 5 . cyf{t\ Pp6f laGb'af6 oL b'O{ sf/x¿ ljk/Lt lbzfdf 

uO/x]sf 5g\ . o:tf] ca:yfdf 1 sec df klxnf] uf8Ln] 15 m / bf];|f] uf8Ln] 20 m 

b'/L kf/ u/]sf x'G5g\ . ca oL b'O{ sf/larsf] ;fk]lIfs ult slt x'G5 <  

b'j} sf/ ljk/Lt lbzftkm{ uPsf] a]nf, 

;fk]lIfs ult Ö klxnf] sf/sf] ult ± bf];|f] sf/sf] ult 

   VPQ  = VP+ VQ 

   Ö 15 m/s  + 20 m/s 

   Ö 35 m/s 

 

lrq g+= @=#  

 

lrq …vÚ df b'O{cf]6f sf/ km/s km/s ultdf Pp6} lbzfdf cuf8 tkm{ u'l8/x]sf 

5g\ . klxnf] sf/sf] ult (VC) a/fa/ 15m/s / bf];|f] sf/sf] ult VD a/fa/ 25 

m/s 5 . 

of] ca:yfdf 1 second df sf/ C n] 15 m / sf/ D n] 25m kf/ u5{ . oL b'j} 

uf8L Ps} lbzflt/ uPsfn] oL b'O{ sf/ larsf] b'/L 10 m x'G5 . o;df ;fk]lIfs 

ult 10 m/s x'G5 .  

b'j} sf/ Pp6} lbzfdf uPsf] ca:yfdf, 

;fk]lIfs ult (v) = Pp6f sf/sf] ult – csf{] sf/sf] ult 

  VCD = VD – VC 

 ;fk]lIfs ult a/fa/ 10 m/s x'G5 . 
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pbfx/0f–@ 

b'O{cf]6f sf/x¿ X / Y sf] ult j|mdzM 14 m/s / 8 m/s 5 . olb tL b'O{ sf/x¿ 

Pp6} lbzfdf u'8]sf 5g\ eg] ;fk]lIfs ult slt xf]nf < olb tL sf/x¿ ljk/Lt 

lbzfdf uP eg] ;fk]lIfs ult slt xf]nf < 

oxfF, sf/ X sf] ult (VX) = 14 m/s  

sf/ sf] ult (VY) = 8 m/s 

;fk]lIfs ult (VXY) = ? 

b'j} sf/ Pp6} lbzfdf hfFbf, 

;fk]lIfs ult (VXY)  = VX – VY 

    = 14 m/s – 8 m/s 

    = 6 m/s 

b'j} sf/ ljk/Lt lbzfdf hfFbf, 

;fk]lIfs ult (VXY)  = VX – VY 

    = 14 m/s + 8 m/s 

    = 22 m/s 

 

;dfg ult / c;dfg ult 

s'g} j:t'n] k|To]s PsfO ;dodf lglZrt lbZffdf ;dfg -a/fa/_ b'/L kf/ ub{5 

eg] To;nfO{ ;dfg ult (Uniform velocity) elgG5 . lrqdf x/]s 1 ;]s]G8df 

sf/n] 5 m b'/L kf/ u/]sf] 5 . 

 

 

lrq g+= @=$  

 

s'g} j:t'n] k|To]s PsfO ;dodf kf/ u/]sf] b'/L ;dfg -a/fa/_ 5}g eg] To;nfO{ 

c;dfg ult (Nonuniform velocity) elgG5 . lrqdf klxnf] ;]s]G8df sf/n] 
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10m b'/L kf/ u/]sf] 5 eg] bf];|f] ;]s]G8df 15m t];|f] ;]s]G8df 10m / rf}+yf] 

;]s]G8df km]l/ 15m b'/L kf/ u/]sf] 5 . of] c;dfg ult xf] . o;df  

 

 

 

lrq g+= @=%  

 

j:t'sf] ult c;dfg ePsf] ca:yfdf j:t'sf] cf};t ult dfkg ul/G5 . 

cf};t ult = 
kf/ u/]sf] hDdf b'/L

 nfu]sf] hDdf ;do 
   v = 

s

t
  

cf};t ultsf nflu csf{] ;"q klg k|of]u ul/G5 . 

cf};t ult = 
;'?sf] ult ± clGtd ult

 ;do 
   v = 

v1+ v2

t
  

k|j]u (Acceleration) 

;8sdf u'l8/x]sf] df]6/sf] ult ;w}F Psgfzsf] x'Fb}g . o;sf] ult slxn] a9\5 

eg] slxn] 36\5 . v]n d}bfgdf u'l8/x]sf] es'G8f]sf] ult j|mdzM 36\b} hfG5 eg] 

cf]/fnf] af6f]df cfpFb} u/]sf] ;fOsnsf] ult j|mdzM a9\b} hfG5 . cUnf] 6fj/af6 

v;]sf] 9'ª\ufsf] v:g] ult klg j|mdzM a9\b} hfG5 . o;/L j:t'sf] ultdf kl/jt{g 

eO/xG5 . Ps PsfO ;dodf j:t'sf] ultdf cfPsf] kl/jt{gnfO{ k|j]u 

(Acceleration) elgG5 . 

dfgf}+ s'g} j:t'sf] ;'?sf] ult 4 m/s 5 / clGtd ult v m/s 5 . ultdf of] 

kl/jt{g Nofpg nfu]sf] ;do 't' 5 . k|j]usf] kl/efiff cg';f/, 

k|j]u = 
ultdf ePsf] kl/jt{g

 nfu]sf] ;do 
  

k|j]u = 
clGtd ult – ;'?sf] ult

 ;do 
   a = 

v – u

t
   



 26  

k|j]usf] SI PsfO ld6/ k|lt :Sjfo/ ;]s]G8 (m/s2) xf] . ;dfg ultsf] ca:yfdf 

k|j]u z"Go x'G5 . j:t'sf] ult a9\b} uPsf] 5 eg] k|j]u wgfTds x'G5 . t/ j:t'sf] 

ult j|mdzM 36\b} uPsf] 5 eg] k|j]u C0ffTds x'G5 . C0ffTds k|j]unfO{ ult 

x|f; (Retardation) elgG5 . 

pbfx/0f–# 

Pp6f sf/sf] ult 20 ;]s]G8df 10 m/s af6 a9]/ 50m/s x'G5 eg] sf/sf] k|j]u 

slt xf]nf < 

;'?sf] ult (u) = 10 m/s 

clGtd ult (v) = 50 m/s 

;do (t) = 20 ;]s]G8 

k|j]u (a) = ? 

xfdLnfO{ yfx 5, 

 a  = 
v – u

 t
  

  = 
50 – 10

 20
  = 

40

20
  = 2 m/s2

 

rfnsf] ;dLs/0f (Equations of motion)  

j:t'sf] ;'?sf] ult (u), clGtd ult (v), k|j]u (a), ;do (t) / kf/ u/]sf] b'/L (s) 

larsf] k/:k/sf] ;DaGwnfO{ ljleGg ;dLs/0fdf ;"qa4 ug{ ;lsG5 . tL 

;dLs/0fx¿nfO{ rfnsf] ;dLs/0f (Equations of motion) elgG5 .  

dfgf}F Pp6f j:t'sf] ;'?sf] ult u 5 . To:t} ;do 't' df To;sf] clGtd ult v 

x'G5 . To:t} To;sf] k|j]u 'a' / kf/ u/]sf] b'/L s 5 . 

-s_ k|j]usf] kl/efiff cg';f/, 

 a = 
v – u

t
  

 v – u = at 

 v = u + at  ……………. (i) 

-v_  pSt j:t'sf] cf};t ult a/fa/ 
u + v

2
 x'G5 . 
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 cf};t ult = 
u + v

2
  

 To:t} cf};t ult = 
s 

t
  

 ca 
s 

t
 = 

u + v

2
  

 S = 






u + v

2
 × t  ………… (ii) 

-u_  xfdLnfO{ yfx 5, -;dLs/0f (ii) af6_ 

  S = 






u + v

2
 × t  

 pSt ;dLs/0fdf ;dLs/0f (i) af6 v sf] dfg /fVbf 

S = 






u + u + at

2
 × t  

 cyjf S = 






2u + at

2
 × t  

S = ut + 
1

2
at2   ……………(iii) 

 

 

-3_  xfdLnfO{ yfx 5, ;dLs/0f (iii) af6 

S = 






u + v

2
 × t  

 dflysf] ;dLs/0fdf 't' sf] dfg /fVbf 








t = 
v – u

a
  

S = 






u + v

2
 × 

v – u

 a
  

 cyjf S = 






v + u

2
 × 







v – u

 a
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 cyjf, S = 
v2 – u2

2a
 

 cyjf v2 – u2 = 2aS 

  v2 = u2 + 2aS  …………….(iv) 

 rfnsf ;dLs/0fx¿ 

(i) a = 
v – u

t
               (ii) S = 







u + v

 2
 × t  

(iii) v = u + at           (iv) S = ut + 
1

2
 at2  

(v) v2 = u2 + 2aS 

 

Wofg lbg'kg{] s'/fx¿ 

-s_  j:t' l:y/ ca:yfaf6 rNg ;'? ubf{ ;'?sf] ult (u) a/fa/ z"Go -)_ x'G5 

eg] kl5 uP/ j:t' lj>fddf cfPsf] 5 eg] clGtd ult (v) z"Go -)_ x'G5 .  

-v_  ultx|f; ePsf] 5 eg] k|j]usf] dfg C0ffTds x'G5 . 

-u_  j:t'nfO{ dfly kmfNbf / tn v:bf j:t'sf] k|j]u a/fa/ u'?Tj k|j]u (g) x'G5, 

cyf{t\ a = g = 9.8 x'G5 . 

-3_  j:t' dflylt/ hfFbf g sf] dfg C0ffTds / tn v:bf g sf] dfg wgfTds 

 x'G5 . 

-ª_  dflyaf6 tn embf{ ;'?sf] ult z"Go (0) x'G5 eg] j:t' dflylt/ hfFbf clGtd 

 ult z"Go (0)  x'G5 . 

pbfx/0f– $ 

Pp6f sf/ ult 1 ldg]6df 5 m/s a9]/ 20 m/s x'G5 eg] sf/sf] k|j]u slt xf]nf < 

oxfF, ;'?sf] ult (u) = 5 m/s 

clGt ult (v) = 20 m/s 

k|j]u (a) = ? 

;do (t) = 1 ldg]6 = 1 × 60 = 60 sec. 

xfdLnfO{ yfx 5, 
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a  = 
v – u

t
  = 

20 – 5

 60
  = 

15

60
  = 

1

4
 m/s2 

pbfx/0f–% 

Pp6f a; l:y/ ca:yfaf6 rNg ;'? u5{ . olb pSt sf/sf] k|j]u 0.2 m/s2 5 eg] 

2 ldg]6kl5 To;sf] ult slt x'G5 < pSt cjlwdf To;n] slt b'/L kf/ u5{ < 

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

clGtd ult (v) = ? 

sf/sf] k|j]u (a) = 0.2 m/s2
 

;do (t)  = 2 ldg]6 

  = 2 × 60 = 120 ;]= 

xfdLnfO{ yfx 5, 

v  = u + at 

 = 0 + 0.2 × 120 

 = 24 m/s 

km]l/ 

s  = 






u + v

2
 × t  

 = 






0 + 24

2
 × 120  = 1440 m 

pbfx/0f–^ 

Pp6f sf/ 108 km/hr sf] ultdf u'l8/x]sf] 5 . To;nfO{ a|]s nufO{ 15  ;]s]G8df 

/f]Sbf l/6f8{];g slt x'G5 < /f]lsg'clu sf/n] kf/ ug{] b'/L slt xf]nf < 

oxfF, ;'?sf] ult (u) = 108 lsld÷3= = 
108 × 1000

60 × 60
 = 30 m/s  

clGtd ult (v) = 0 

;do (t) = 15 ;]s]G8 

l/6f8{];g (a) = ? 

b'/L (s) = ? 
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;"qcg';f/ 

v = u + at 

0 = 30 + a × 15 

– a × 15 = 30 

 a = – 
30

15
 = – 2 m/s2  

l/6f8{]zg = 2 m/s2
 

km]l/, ;"qcg';f/ 

s  = 






u + v

2
 × t   = 







30 + 0

2
 × 15  

 = 
30

2
 × 15  = 15 × 15 = 225 m 

lj|mofsnfk 

!=  Pp6f v'nf :yfgdf jf s'g} ;fj{hlgs v]n d}bfgdf hfg'xf];\ . To; d}bfg 

Ps 5]pdf 100 m b'/Ldf lrx\g nufpg'xf];\  / ca 5 hgf ;fyL kfn}kfnf] 

bf}l8g'xf];\ . :6k jfrsf] dbtn] k|To]s ;fyLnfO{ Tof] b'/L bf}8g nfu]sf] 

;do gf]6 ug{'xf];\ / j]u 5'6\6f5'6\6} lgsfNg'xf];\ . 

@=  ;8sdf 100 m sf] b'/Ldf b'O{cf]6f lrXg nufpg'xf];\ . ca s'g} % cf]6f 

oftfoft ;fwg Tof] af6f] eP/ hfFbf tL b'O{ laGb'lar nfu]sf] ;do gf]6 

ug{'xf];\ / tL ;fwgsf] ult kQf nufpg'xf];\ . 

#= Pp6f rp/df 20 m sf] b'/Ldf b'O{cf]6f lrx\g nufpg'xf];\ . Psflt/sf] 

lrx\gaf6 Pp6f es'G8f]nfO{ u'8fP/ kmfNg'xf];\ . es'G8f] csf{] lrXgdf k'Ug 

nfu]sf] ;do l6Kg'xf];\ . km/s km/s ultdf es'G8f] kmfnL of] lj|mof 5 k6s 

bf]xf]¥ofpg'xf];\ . 

ljrf/0fLo k|Zg 

s'g} j:t' cf]/fnf]lt/ v:bf To;sf] v:g] ult nuftf/ a9\5 . o:tf] lsg ePsf] 

xf]nf < 

;Demg'kg{] s'/fx¿ 

!=  rfn ca:yfsf] j:t'nfO{ l:y/ ca:yfdf Nofpg] / l:y/ ca:yfsf] j:t'nfO{ 

rfn ca:yfdf Nofpg] k|oTgnfO{ g} an elgG5 . 
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@=  s]Gb|fled'vL an, u'?Tjfsif{0f an, 3if{0f an, r'DasLo an, l:y/ ljB't\Lo 

an ljleGg lsl;dsf anx¿ x'g\ . 

#= rfn / lj>fd ;fk]lIfs s'/f x'g\ . 

$= 6«fG;n]6/L rfn, ;s{'n/ rfn, cl:;n]6/L rfn, /fG8d rfn cflb rfnsf 

ljleGg ¿k x'g\ . 

%= dfgdfq x'g] ef}lts kl/df0fnfO{ :s]n/ /flz elgG5 eg] dfg / lbzf b'j} 

x'g] ef}lts kl/df0fnfO{ e]S6/ /flz elgG5 . 

^= j]u / ultdf lgDg leGgtf /x]sf 5g\ M 

j]u ult 

!= k|lt ;do kf/ u/]sf] 

b'/LnfO{ j]u elgG5 

@= of] :s]n/ /flz xf] . 

!= k|lt;do lglZrt lbzfdf kf/ u/]sf] 

b'/LnfO{ ult (velocity) elgG5 . 

@= of] e]S6/ /flz xf] . 

 

&= s'g} laGb' jf j:t'sf] ;fk]Ifdf x'g] csf{] j:t'sf] ultnfO{ ;fk]lIfs ult  

 elgG5 . 

*= PsfO ;dodf j:t'sf] ultdf cfPsf] kl/jt{gnfO{ k|j]u elgG5 . 

(= C0ffTds k|j]unfO{ l/6f8{]zg elgG5 . 

 

s] tkfO{+nfO{ yfx 5 < 

k[YjLn]] ;"o{sf] jl/kl/ kmGsf] nufpF5 . o;nfO{ l/ef]No';g elgG5 . o;/L kmGsf] 

nufpFbf k[YjLsf] j]u 107,000 km/hr cyf{t\ 29722 m\sec x'G5 . To;}u/L k[YjL 

cfkm\gf] cIfsf] jl/kl/ klg 3'D5 . o;nfO{ /f]6];g elgG5 . of] 3'dfOsf] j]u 1675 

km/hr cyf{t\ 465 m/s 5 . 

cEof; 

!=  vfnL 7fpF eg{'xf];\ M 

 -s_ PsfO ;dodf x'g] ultsf] kl/jt{gnfO{ ================ elgG5 . 

 -v_ ================ k|j]unfO{ l/6f8{];g elgG5 . 

 -u_ w/x/faf6 tn vl;/x]sf] 9'ª\ufsf] rfn g} ============== rfn xf] . 
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 -3_ ult ============== /flz xf] . 

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

 -s_ tnsfdWo] s'g rfn /f]6];gn rfn xf] < 

  -c_ s[lqd pku|xsf] rfn   (cf) l;wf af6f]df u'8]sf] a; 

  (O) w/x/faf6 v;]sf] 9'ª\uf  (O{) lnª\u] lkªsf] rfn 

 -v_  tnsf dWo] s'g rflxF :s]n/ /flz xf]Og < 

  (c) lk08  (cf) ;do  (O) b'/L  (O{) lj:yfkg 

 -u_  s'g ca:yfdf j:t'sf] k|j]u z"Go x'G5 < 

  (c) j|mdzM ult a9\b} hfFbf  (cf) j|mdzM ult 36\b} hfFbf 

  (O) ;dfg ultdf rfndf /xFbf  (O{) ult 36a9 eO/xFbf 

 -3_  oL dWo] s'g rflxF cl:;n]6/L rfn xf] < 

  (c) /f]6]lkªsf] rfn   (cf) lnª\u]lkªsf] rfn   

  (O) df]6/sf] rfn    (O{) hfFtf]sf rfn 

#=  hf]8f ldnfpg'xf];\ M 

 -s_ /fG8d rfn    lnª\u] lkªsf] rfn 

 -v_ ;s{'n/ rfn    hldglt/ v;]sf] es'G8f]sf] rfn 

 -u_ c:6l/n]6/L rfn   df5fsf] rfn -kfgLleq_ 

 -3_ u'8]sf] /]nsf] rfn   ljB't\\ kª\vfsf] rfn 

$=  km/s 5'6\ofpg'xf];\ M 

 -s_ c;dfg ult / ;dfg ult  

 -v_ rfn / lj>fd 

 -u_ u'?Tjfsif{0f an / u'?Tjan 

 -3_ j]u / ult 

 -ª_ :s]n/ /flz / e]S6/ /flz 

%=  lgDg k|Zgx¿sf] hafkm n]Vg'xf];\ M 

 -s_ an s]nfO{ elgG5 < ansf s'g} tLgcf]6f c;/x¿ n]Vg'xf];\ . 
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 -v_ ansf lsl;dx¿sf] gfd n]vL x/]ssf] Pp6f Pp6f pbfx/0f lbg'xf];\ . 

 -u_ 3if{0f an s]nfO{ elgG5 < pbfx/0f;lxt n]Vg'xf];\ . 

 -3_ r'DasLo an / l:y/ ljB't\Lo andf leGgtf n]Vg'xf];\ . 

 -ª_ lj>fd ca:yf / rfn ca:yfsf] tLgtLgcf]6f pbfx/0f lbg'xf];\ . 

 -r_ ;s{'n/ rfn / 6«fG;n]6/L rfndf km/s n]Vg'xf];\ . 

 -5_ k|j]u eg]sf] s] xf] < o;sf] k|fdfl0fs PsfO s] xf] < 

 -h_ ;fk]lIfs rfn s]nfO{ elgG5 < pbfx/0f;lxt pNn]v ug{'xf];\ . 

 -em_ b'/L / :yfgfGt/0fdf km/s n]Vg'xf];\ . 

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

 

lrq g+= @=^ 

 

 

 -s_ o;df s'g ann] sfo{ u/]sf] 5 < 

 -v_ To; ann] sfo{ u/]sf cGo @ cf]6f pbfx/0fx¿ n]Vg'xf];\ . 

&=  b'/L / :yfgfGt/0f b]vfpg lrq sf]g{'xf];\ .                  



 34  

*=  tn lbOPsf ef}lts kl/df0fdf :s]n/ /flznfO{ uf]nf] / e]S6/ /flznfO{ 

 rt'e{'hn] 3]g{'xf];\ . 

 ult   k|j]u    j]u    lk08  

 an   ;do   tfkj|md   rfk 

(=  tnsf ul0ftLo ;d:of xn ug{'xf];\ . 

 -s_  10 ;]s]G8df 220 ld6/ kf/ ug{] a;sf] j]u slt xf]nf < [22 m/s] 

 -v_  s'g} JolSt 4 m/s sf] ultdf bf}l8/x]sf] 5 eg] 2 ldg]6df slt 6f9f  

  k'Unf <                                           [480 m] 

 -u_  Pp6f df]6/ 'A' 20 m/s ultdf / df]6/ 'B' 40 m/s sf] ultdf u'l8/x]sf 

  5g\ eg] ltgsf] ;fk]lIfs ult lgDg ca:yfdf slt xf]nf < 

  -c_ Ps} lbzflt/ hfFbf      -cf_ ljk/Lt lbzflt/ hfFbf  

                                        [-c_20 m/s  , -cf_60 m/s] 

 -3_  36 ls=dL=÷306f u'8]sf] df]6/;fOsnsf] ult 2 ldg]6df 72 ls=ld=  

  k|lt306f x'g k'U5 eg] df]6/;fOsnsf] k|j]u slt xf]nf < ;f] calwdf  

  df]6/;fOsnn] slt b'/L kf/ unf{ <      [ 1/12 m/s2  / 1800 m] 

 -ª_  Pp6f df]6/ l:y/ ca:yfaf6 rNg ;'? u5{ . olb 3 ldg]6df o;sf]  

  ult 72 m/s x'g k'U5 eg] df]6/sf] k|j]u slt xf] < ;f] calwdf df]6/n] 

  slt b'/L kf/ unf{ <                        [ 1/9 m/s2  / 1800 m] 

 -r_  90 ls=dL= k|lt306fdf u'8]sf] df]6/nfO{ a|]s nufO{ 25 ;]s]G8df /f]Sbf 

  l/6f8{];g slt x'G5 < /f]lsg' clu df]6/n] slt b'/L kf/ u5{ < 

                                                 [-1 m/s2  / 312.5 m] 

kl/of]hgf sfo{ 

!=  cfkm\gf] 6f]n tyf l5d]sdf canf]sg e|d0f ug{'xf];\ / ljleGg j:t'sf] rfn 

x]g{'xf];\ / ltgnfO{ rfnsf k|sf/df ;d"xLs[t u/L sIffdf 5nkmn u/L 

k|ltj]bg tof/ kfg{'xf];\ . 

@=  cfkm\gf] 6f]n tyf l5d]sdf e|d0f ug{'xf];\ / ansf c;/df cfwfl/t 36gf 

tyf sfo{sf] ;"rL tof/ u/L k|ltj]bg tof/ ug{'xf];\ . 
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kf7– #  ;fwf/0f oGq (Simple Machine) 

 

tkfO{n] cfkm\gf] b}lgs hLjgdf 3/fo;L sfdsfhdf s] s:tf pks/0fx¿ k|of]u 

ug'{ePsf] 5 < tL pks/0fx¿ lsg k|of]u ul/Psf xf]nfg\ < b}lgs hLjgdf ul/g] 

ljleGg sfdsf nflu xfdL ljleGg vfn] Hofjn -pks/0f_ x¿ k|of]u u5f{}F . rSs', 

s}+rL, l9sL, l;of], k]rs;, k]r, l3gL{ cflb o:tf pks/0fx¿ x'g\ . oL pks/0fn] 

xfd|f sfdnfO{ ;lhnf] / l56f] u/fpF5g\ . s'g} klg sfdnfO{ ;lhnf] / l56f] ;DkGg 

ug{ dbt ug{] pks/0fx¿nfO{ ;/noGq elgG5 . l9sL, un, s}+rL, aGr/f], n6\6fO{, 

hfFtf], r'n];L, l3gL{, e¥ofª, k]rs; cflb ;/noGqsf pbfx/0f x'g\ . 

b}lgs hLjgdf k|of]u ul/g] ;/n oGqsf] pkof]lutf lgDg adf]lhd 5g\ M 

-s_  ;/n oGqaf6 yf]/} an nufP/ w]/} nf]8 p7fpg ;lsG5 . cyf{t\\ ;/n oGqn] 

sfdnfO{ ;lhnf] agfpF5 . pbfx/0fsf nflu s'g} 7'nf] 9'ª\ufnfO{ xftn] 

ws]n]/ kN6fpFbf kN6fpg ;lsFb}g t/ ToxL 9'ª\ufnfO{ un nufP/ kN6fpg 

;lsG5 .  

 

lrq g+= #=!  

-v_  o;n] sfd l56f] ug{ dbt u5{ . cyf{t\\ ;/n oGq k|of]u u/]/ xfdL sfd 

 l56f] ug{ ;S5f}F . s'g} ef/LnfO{ To;} tfGbfeGbf rSsf nufP/ tfGbf l56f] 

 x'G5 .  

-u_  ;/n oGqn] ansf] lbzf kl/jt{g ub{5 . l3gL{sf] dbtaf6 ux|f}F j:t'nfO{ 

tnlt/ -cg's"n lbzfdf_ an nufP/ dfly p7fpg ;lsG5 . ToxL j:t' 

xftn] ;f]emf] dfly p7fpg sl7g x'G5 . 
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lrq g+= #=@ 

;/n oGqsf k|sf/  

agfj6 / sfdcg';f/ ;/n oGqnfO{ d'Vo ^ k|sf/df ljefhg ug{ ;lsG5 . tL 

x'g\, pQf]ns, l3gL{, 58\s] ;tx, kfª\u|f / laF8, k]r / km];f] . 

!=  pQf]ns (Lever) 

 s] tkfO{+n] unn] 9'ª\uf kN6fPsf] b]Vg'ePsf] 5 < s] tkfO{+n] l9sLRofpF  

-rfsfr'nL_ v]Ng'ePsf] 5 < To;}u/L tkfO{+n] ;/f}tf / lrD6fn] sfd u/]sf] 

x]g{'ePsf] 5 < oL pks/0fsf s'g vfnsf ;/n oGq x'g\ < 

s'g} lglZrt laGb'df cl8P/ rNg] nfDrf] ;txnfO{ pQf]ns (Lever)  

elgG5 . s}+rL, l9sL, ;/f}tf, lrD6f cflb pQf]nssf pbfx/0f x'g\ . pQf]ns 

h'g laGb'df cl8G5, To;nfO{ cfnDa -kmnj|md, Fulcrum) elgG5 . 

pQf]nsdf nufOPsf] annfO{ Okmf]6{ elgG5 eg] p7fOPsf] tf}nnfO{ nf]8 

elgG5 . kmnj|mdb]lv Okmf]6{ nufPsf] 7fpF;Ddsf] b'/LnfO{ Okmf]6{ b'/L (Effort 

distance) elgG5 . To;}u/L kmnj|mdb]lv nf]8 /flvPsf] 7fpF;Ddsf] b'/LnfO{ 

nf]8 b'/L (Load distance) elgG5 . 
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lrq g+= #=# 

kmnj|md, Okmf]6{ / nf]8sf] ;fk]lIfs :yfgsf] cfwf/df pQf]ns tLg k|sf/sf 

x'G5g\– klxnf] >]0fLsf] pQf]ns, bf];|f] >]0fLsf] pQf]ns / t];|f] >]0fLsf] 

pQf]ns .  

-s_ klxnf] >]0fLsf] pQf]ns (First class lever) M nf]8 / Okmf]6{sf] lardf 

kmnj|md x'g] pQf]nsnfO{ k|yd >]0fLsf] pQf]ns elgG5 . s}FrL, l9sL, t/fh', 

l9sLRofpF, un cflb o;sf pbfx/0f x'g\ . 

  

 

lrq g+= #= $ 

 -v_  bf];|f] >]0fLsf] pQf]ns (Second class lever) M Okmf]6{ / kmnj|mdsf 

lardf nf]8 /xg] pQf]nsnfO{ bf];|f] bhf{sf] pQf]ns elgG5 . ;/f}tf, 

sfutL lgrf]g{] oGq, Pskfª\u|] 7]nfuf8f, af]6n cf]kg/ cflb o;sf 

pbfx/0f x'g\ . 

 

lrq g+= #=% 
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 -u_  t];|f] bhf{sf] pQf]ns (Third class lever) M nf]8 / kmnj|mdsf] 

larsf] Okmf]6{ x'g] pQf]nsnfO{ t];|f] bhf{sf] pQf]ns elgG5 . lrD6f, 

;fa]n, 9f]sf vf]n]sf], kfv'/fn] nf]8 p7fPsf] cflb t];|f] bhf{sf 

pQf]nssf pbfx/0f x'g\ . 

 

lrq g+= #=^ 

lj|mofsnfk 

3/fo;L k|of]hgdf /x]sf ;fwf/0foGq dWo] pQf]nsx¿ hDdf ug{'xf];\ / 

ltgdf Okmf]6{, nf]8 / kmnj|mdsf] cjl:ylt sxfF 5 kQf nufO{ tL 

pQf]nsx¿sf] bhf{ 5'6\ofpg'xf];\ / tnsf] tflnsfdf eg{'xf];\ . 

k|yd bhf{sf] pQf]ns bf];|f] bhf{sf] pQf]ns t];|f] bhf{sf] pQf]ns 

 

 

 

 

  

pQf]nssf] l;4fGt 

pQf]nsn] lgDg l;4fGtsf cfwf/df sfd u5{ M  

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

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

Okmf]6{ b'/L a9fpFbf yf]/} Okmf]6{ nufP/ a9L nf]8 p7fpg ;lsG5 . To;}n] 

Pp6} 9'ª\uf kN6fpFbf 5f]6f] un eGbf nfdf] unaf6 ;lhnf] x'G5 . 
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pbfx/0f–! 

s'g} pQf]nsdf 500N sf] nf]8nfO{ 50N sf] Okmf]6{n] p7fpg vf]lhPsf]  

5 . nf]8b]lv Okmf]6{;Ddsf] b'/L 0.2m 5 eg] nf]8b]lv kmnj|md;Ddsf] b'/L 

slt xf]nf <  

oxfF, nf]8 = 500N 

Okmf]6{ = 50N 

nf]8b'/L = 0.2 m 

Okmf]6{b'/L = < -dfgf}+ x _ 

xfdLnfO{ yfxf 5, 

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

50  × x = 500 × 0.2 

 x = 
500 × 0.2

50
 = 2.0 m 

@=  l3gL{ (Pulley) 

Ogf/af6 kfgL lemSbf k|of]u x'g] rSsf b]Vg' ePsf] 5 < of] rSsf g} l3gL{ | 

xf] . kl/lwdf 8f]/L jf l;j|mL /fVg] vfN8f] ePsf] rSsfnfO{ l3gL{ elgG5 . 

l3gL{sf] dbtn] ux|f}F nf]8nfO{ dfly p7fpg ;lsG5 . o; oGqn] ansf] lbzf 

kl/jt{g u/]/ sfo{nfO{ ;lhnf] agfOlbG5 . 

l3gL{ k|0ffnL tLg vfnsf x'G5g\– l:y/ l3gL{ k|0ffnL, rn l3gL{ k|0ffnL / 

ldl>t -;+o'St_ l3gL{ k|0ffnL . 

 Pp6} :yfgdf /x]/ 3'Dg] l3gL{ ePsf] k|0ffnLnfO{ l:y/ l3gL{ k|0ffnL 

 elgG5 . Ogf/af6 kfgL tfGbf k|of]u x'g] l3gL{ . 

 nf]8;Fu tndfly ub{} 3'Dg] l3gL{ k|0ffnLnfO{ rn l3gL{ k|0ffnL 

 (Movable pulley system) elgG5 . o:tf l3gL{ w]/} ux|f}+ nf]8 p7fpg 

 k|of]u x'G5 . j|m]gdf o:tf l3gL{ k|of]u ul/Psf] x'G5 . 

 

 

 



 40  

 cfjZostfcg';f/ l:y/ / rn b'j}vfn] l3gL{ k|of]u ePsf] l3gL{sf] 

 ;d"xnfO{ ;+o'St l3gL{ k|0ffnL elgG5 . 

 

lrq g+= #=&  

#=  58\s] ;tx (Inclined plane) 

s] tkfO{+n] kmNofs nufP/ 6«sdf ;fdfg r9fPsf] b]Vg'ePsf] 5 < 3/sf] 

e¥ofª\u r9\g'ePsf] 5 < oL s:tf pks/0fx¿ x'g\ < jf:tjdf oL 58\s] 

;txx¿ x'g\ . hldg;Fu sf]0f agfP/ /flvPsf] ;txnfO{ 58\s] ;tx  

elgG5 . e¥ofª -ln:gf]_, 6«sdf /flvPsf] kmNofs, kxf8sf] 3'dfp/f] af6f], 

lrKn]6L -:nfO8_ cflb 58\s] ;txsf pbfx/0f x'g\ . 

    

lrq g+= #=* 

58\s] ;txdf sd an nufP/ a9L tf}n p7fpg ;txsf] prfO 36fpg] / 

;txsf] nDafO a9fpg] ug{ ;lsG5 . ;tx -9nfp_ sf] nDafO a9fpFbf sd 

an nufP/ a9L nf]8 p7fpg ;lsG5 . ;txsf] nDafO a9fpFbf hldg;Fu 

o;n] agfpg] sf]0f sd x'g] ePsfn] sd ann] w]/} nf]8lj?4 sfd ug{ 

;lsG5 . To;}sf/0f kxf8 r9\g] df]6/af6f] 3'dfp/f] kf/]/ psfnf] nluG5 . 

ToxL sf/0f a/fa/ prfOdf nufOPsf] 5f]6f] / nfdf] e¥ofª\u dWo] nfdf] 

e¥ofª\u r9\g ;lhnf] x'G5 . 

lj|mofsnfk 

Pp6f sl/a 5kg sf] 9'ª\uf lng'xf];\ / sdfgL t/fh'sf] k|of]u u/L prfn]/ 

6]a'ndf /fVg'xf];\ . ca ToxL 9'ª\ufnfO{ hldgaf6 Pp6f 58\s] kmNofs /fv]/ 
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sdfgL t/fh' k|of]u u/L lj:tf/} tfg]/ 6]j'ndf r9fpg'xf];\ . s'g k|lj|mofdf sd 

an nufP k'U5 < o:tf] lsg ePsf] xf] < 5nkmn u/L lgisif{ n]Vg'xf];\ . 

$=  kfª\u|f / laF8 (Wheel and axle) 

s] slxNo} rª\uf p8fpg' ePsf] 5 < ;fOsn rnfpg'ePsf] 5 < df]6/sf] 

:6]l/ª b]Vg'ePsf] 5 < oL s:tf oGqx¿ x'g\ < oL oGqx¿ kfª\u|f / laF8  

x'g\ . km/s km/s Jof; ePsf b'O6f l;lnG8/x¿ hf]8]/ Ps;fy 3'Dg] 

pks/0fnfO{ kfª\u|f / laF8 elgG5 . kfª\uf / laF8df /x]sf b'O6f 

l;lnG8/dWo] 7'nf] -a9L Jof; ePsf]_ l;lnG8/nfO{ kfª\u|f elgG5 eg] ;fgf]  

-sd Jof; ePsf]_ l;lnG8/nfO{ laF8 elgG5 . o; pks/0fdf kfª\u|ftkm{ an 

nufP/ laF8tkm{ nf]8 prflnG5 . -nf]8 lj?4 sfd ul/G5_ . df]6/sf] :6]l/ª, 

;fOsnsf] kfpbfgL, n'uf l;pg] d]l;gsf] rSsf, n6\6fO{, k]rs; cflb 

kfª\u|f / laF8sf pbfx/0f x'g\ . 

 

lrq g+= #=( 

kfª\u|f / laF8df kfª\u|fsf] Jof; a9fP/ an j[l4 u/L w]/} nf]8 p7fpg ;lsG5 . 

To;}n] sl:;Psf] g6 vf]Ng nfdf] :kfg/ -/]Gr_ k|of]u ul/G5 . sf/sf] eGbf 

6«ssf] nf]8 a9L x'g] x'gfn] sf/sf] eGbf 6«ssf] :6]l/ª klg 7'nf] x'G5 . 

 lj|mofsnfk 

nfdf] / 5f]6f] /]Gr lnP/ Pp6f sl;nf] g6 vf]Ng'xf];\ . s'g /]Grn] ;lhnf] 

x'G5 < o;af/] 5nkmn u/L lgisif{ lgsfNg'xf];\ .  

%=  k]r (Screw) 

tkfO{+n] k]rlsnf b]Vg'ePsf] 5 < of] s'g sfddf k|of]u x'G5 < k]rlsnf 

Psk|sf/sf] ;fwf/0foGq xf] . jl/kl/af6 3'dfp/f] u'gf sfl6Psf] lsnfnfO{ 

k]r lsnf elgG5 . 

 

lrq g+= #=!) 
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k]r lsnfsf] u'gf jf:tjdf kxf8sf] 3'dfp/f] af6f] h:t} 58\s] ;tx xf] . 

k]rlsnfsf] 6fpsf]df vfN8f] x'G5 . To; vfN6f]df k]rs; /fv]/ 3'dfpFbf 

k]rlsnf Kjfnleq 3':5 eg] pN6f] lbzfdf 3'dfpFbf Kjfnaf6 aflx/  
lg:sG5 . k]rn] an j[l4 ub{5 . To;}sf/0f Hofs k]r k|of]u u/L uf8LnfO{ 

;lhn} prfNg ;lsG5 . 

^=  km];f] (Wedge) 

xfdL lsg aGr/f], r'n];L, rSs' cflbdf wf/ nufpF5f} < sf7sf d'9f lrbf{ 

wfl/nf] aGr/f]n] xflgG5 lsg xf]nf < wfl/nf] rSs'n] t/sf/L sf6\bf ;lhnf] 

x'G5 t/ e'Q] rSs'n] sf6\bf rflxF c;lhnf] x'G5 lsg xf]nf < aGr/f], rSs', 

r'n];L h:tf wfl/nf j:t'x¿ km];f] x'g\ . Psflt/ wfl/nf] / csf{]lt/ 

km/flsnf] ;tx x'g] pks/0fnfO{ km];f] elgG5 . 

km];f]sf] df]6f] ;txlt/ Okmf]6{ nufOG5 eg] wfl/nf] 

;txlt/  nf]8 dfly sfo{ x'G5 . o;/L km];f]åf/f 

sd Okmf]6{df a9L nf]8sf lj?4 sfd ug{ ;lsG5 . 

km];f]sf] wf/hlt ltvf] -;fF3'/f]_ x'G5 To;n] nf]8df 

Tolt g} a9L rfk lbG5 / oxL ljlwaf6 aGr/f]n] 

d'9f lr/f kfb{} hfG5 .  

oflGqs kmfObf, ult cg'kft / sfo{Ifdtf 

oflGqs kmfObf (Mechanical advantage = MA) 

pQf]nsdf nf]8afx' / Okmf]6{afx' ;Gt'ngdf /x]sf a]nf nf]8 / nf]8b'/Lsf] 

u'0fgkmn;Fu Okmf]6{ / Okmf]6{sf] u'0fgkmn a/fa/ x'G5 . 

pQf]nssf b'j} afx' ;Gt'ngdf /x]sf] a]nf nf]8 / Okmf]6{sf] cg'kftnfO{ g} oflGqs 

kmfObf elgG5 . 

oflGqs kmfObf = 
nf]8

 Okmf]6{
  or  MA = 

L

E
  

of] Pp6f cg'kft xf] . To;}n] o;sf] PsfO x'Fb}g . oflGqs kmfObfn] Okmf]6{n] slt 

u'0ff a9L nf]8 p7fpg ;S5 eGg] s'/f a'emfpF5 . 

ult cg'kft (Velocity Ratio = VR) 

pQf]nssf] ;xfotfn] nf]8 p7fpFbf nf]8 / Okmf]6{ b'j}n] b'/L kf/ ub{5g\ . o; 

k|lj|mofdf nf]8 / Okmf]6{n] a/fa/ b'/L kf/ ub{}gg\ . 

lrq g+= #=!! 
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Okmf]6{n] kf/ u/]sf] b'/L / nf]8n] kf/ u/]sf] b'/Lsf] cg'kftnfO{ ult cg'kft 

(Velocity ratio) elgG5 . 

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

 nf]8n] kf/ u/]sf] b'/L 
 or, VR = 

Ed

Ld
  

ult cg'kft klg cg'kft ePsfn] o;sf] PsfO x'Fb}g . oGqsf] k|of]uåf/f sd 

Okmf]6{n] a9L nf]8 p7fpFbf nf]8n] eGbf Okmf]6{n] g} a9L b'/L kf/ u5{ . 

;fwf/0f oGqdf ult cg'kftnfO{ 3if{0fn] c;/ ub{}g t/ oflGqs lskmfoltnfO{ 

3if{0fn] c;/ u5{ -36fpF5_ . To;}sf/0f oflGqs kmfObf hlxn] klg ult 

cg'kfteGbf sd x'G5 . 

sfo{Ifdtf (Efficiency) 

oGqdf Okmf]6{n] sfo{ ub{5 . Okmf]6{n] u/]sf] sfo{nfO{ nfut sfo{ (Input work) 

elgG5 . cyf{t\ nfut sfo{ = Okmf]6{ × Okmf]6{ b'/L 

oGqåf/f nf]8dfly sfo{ ul/G5 . of] sfo{ g} oGqn] ug{] sfo{ xf] . oGqåf/f nf]8dfly 

ePsf] sfo{nfO{ pTkflbt sfo{ (Output work) elgG5 . cyf{t\ pTkflbt sfo{ = 

nf]8 × nf]8 b'/L 

nfut sfo{sf] hlt k|ltzt pTkflbt sfo{ x'G5, To;nfO{ sfo{Ifdtf (Efficiency) 

elgG5 . sfo{IfdtfnfO{ O6f -_ n] hgfOG5 . 

   sfo{Ifdtf = 
pTkflbt sfo{

nfut sfo{
 × 100% 

or, sfo{Ifdtf = 
nf]8 × nf]8 b'/L

Okmf]6{ × Okmf]6{ b'/L
 × 100% 

sfo{Ifdtf = 
nf]8÷Okmf]6{ 

Okmf]6{ b'/L÷nf]8 b'/L
 × 100% 

sfo{Ifdtf = 
oflGqs kmfObf

ult cg'kft
 × 100% 

oGqdf 3if{0fnfO{ slxNo} klg z"Go ug{ ;lsFb}g . To;}n] s'g} klg oGqsf] 

sfo{Ifdtf 100% x'Fb}g . 
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pbfx/0f– @ 

s'g} pQf]nsdf 100N sf] nf]8nfO{ 50N sf] Okmf]6{n] p7fOFb}5 . olb nf]8 / 

Okmf]6{n] kf/ u/]sf] b'/L j|mdzM 4m / 1m 5 eg] oflGqs kmfObf, ult cg'kft / 

sfo{Ifdtf lgsfNg'xf];\ . 

oxfF, nf]8 (L) = 100N 

Okmf]6{ (E) = 50N 

nf]8 b'/L (LD) = 1m 

Okmf]6{ b'/L (ED) = 4m 

oflGqs kmfObf (MA) = ? 

ult cg'kft (VR) = ? 

sfo{Ifdtf () = ? 

;"qcg';f/, 

MA = 
L

E
 = 

100

50
 = 2  

VR = 
Ed

Ld
 = 

4

1
 = 4  

sfo{Ifdtf () = 
MA

VR
 × 100%  = 

2

4
 × 100% = 50 % 

lj|mofsnfk 

tn lbOPsf pks/0fx¿sf] gfd n]vL ltgLx¿ s'g k|sf/sf ;fwf/0foGq x'g\ 

5'6\ofpg'xf];\ . 

 

lrq #=!@ 
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j|m=;+= oGqsf] gfd ;fwf/0foGqsf] k|sf/ s}lkmot 

!= 

@= 

#= 

$= 

   

ljrf/0fLo k|Zg 

/]Grn] g6x¿ vf]Nbf /]Grsf] la8df kfOk hf]8]/ nfdf] agfOG5, lsgxf]nf < 

 

;Demg'kg{] s'/fx¿ 

!=  s'g} klg sfdnfO{ ;lhnf] / l56f] ;DkGg ug{ dbt ug{] pks/0fx¿nfO{ 

 ;fwf/0f oGq elgG5 . 

@=  ;fwf/0f oGq ^ k|sf/sf x'G5g\ . tL x'g\Ù pQf]ns, l3gL{, 58\s];tx, kfª\u|f / 

 laF8, k]r tyf km];f] . 

#=  s'g} lglZrt laGb'df cl8P/ rNg] nfDrf] ;txnfO{ pQf]ns (Lever) elgG5 .  

$=  kl/lwdf 8f]/L jf l;j|mL /fVg] vfN8f] ePsf] rSsfnfO{ l3gL{ elgG5 . 

%=  hldg;Fu sf]0f agfP/ /flvPsf] ;txnfO{ 58\s] ;tx elgG5 . e¥ofª, 

 kxf8sf] 3'Dg] af6f] cflb 58\s] ;txsf pbfx/0f x'g\ . 

^=  jl/kl/af6 3'dfp/f] u'gf sfl6Psf] lsnfnfO{ k]rlsnf elgG5 . 

&=  Psflt/ wfl/nf] / csf{]lt/ km/flsnf] ;tx x'g] pks/0fnfO{ km];f] elgG5 . 

*=  Okmf]6{n] ug{] sfo{nfO{ nfut sfo{ elgG5 eg] nf]8dfly ePsf] sfo{nfO{ 

 pTkflbt sfo{ elgG5 . 

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

s] tkfO{+nfO{ yfxf 5 < 

l3gL{sf] cfljisf/af/] cem} Plsg 5}g elgG5 . Ozfk"j{ %)) df d];fkf]6fl;ofsf 

dflg;x¿ 8f]/Lsf] l3gL{ nufP/ kfgL tfGby] . o:tf] ljZjf; ul/G5 ls l3gL{sf] 

k|0ffnLsf] klxnf] cflj:sf/s eg] cfls{ldl8h x'g\ . 
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cEof; 

!=  vfnL 7fpF eg{'xf];\ M 

 -s_  aGr/f], v's'/L cflbnfO{ ============ elgG5 . 

 -v_  nf]8 / Okmf]6{sf] cg'kftnfO{ ============= elgG5 . 

 -u_  ult cg'kft eGgfn] ===============/ ========= sf] cg'kft a'lemG5 . 

 -3_  ============ sf] jl/kl/ 3'dfp/f] u'gf sfl6Psf] x'G5 . 

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

 -s_  tnsf dWo] s'g oGqrflxF pQf]nsdf kb{}g < 

  -c_ s}FrL   -cf_ v's'/L  -O_ lrD6f -O_ ;/f}tf 

 -v_  :kfg/ -/]Gr_ s'g k|sf/sf] ;fwf/0foGq xf] < 

  -c_ kfª\u|f / laF8  -cf_ k]rlsnf -O_ km];f] -O{_ pQf]ns 

 -u_  tnsf dWo] s'g rflxF 58\s] ;tx xf] < 

  -c_ k]rlsnf -cf_ e¥ofª  -O_ aGr/f] -O{_ t/fh' 

 -3_  tnsf dWo] s'g kl/df0fdf 3if{0fsf] c;/ /xG5 < 

  -c_ nf]8b'/L -cf_ anb'/L -O_ ult cg'kft -O{_ sfo{Ifdtf 

#=  km/s 5'6\ofpg'xf];\ M 

 -s_ k]r / km];f]    -v_ oflGqs kmfObf / ultcg'kft 

 -u_ l3gL{ tyf kfª\u|f / laF8  -3_ l:y/ l3gL{ / rn l3gL{ 

$=  lgDg k|Zgx¿sf] hafkm n]Vg'xf];\ M 

 -s_  ;fwf/0f oGq s] nfO{ elgG5 < o;sf k|sf/ n]vL x/]ssf] Pp6f  

  pbfx/0f lbg'xf];\ . 

 -v_  pQf]ns s] nfO{ elgG5 < o;sf k|sf/x¿sf] gfd n]Vg'xf];\ .  

 -u_  l3gL{ s] nfO{ elgG5 < o;sf k|sf/ n]Vg'xf];\ . 

 -3_  l:y/ l3gL{sf] lrq n]vL gfds/0f ug{'xf];\ . 

 -ª_  k]r eg]sf] s] xf] < k]rsf] dxTTj n]Vg'xf];\ . 

 -r_  km];f] eGgfn] s] a'lemG5 < km];f]sf s'g} rf/ cf]6f pbfx/0f lbg'xf];\ . 
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 -5_  sfo{Ifdtfdf 3if{0fsf] s:tf] c;/ x'G5 < 

 -h_  58\s] ;txsf] kl/efiff n]vL o;sf tLg cf]6f pbfx/0f lbg'xf];\ . 

 -em_  s'g} oGqsf] oflGqs kmfObf @ 5 eGgfn] s] a'emg'k5{ < 

 -`_  s'g} oGqsf] sfo{Ifdtf 80% 5 eGgfn] s] a'lemG5 < 

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

 -s_  e'Q] aGr/f]n] eGbf wfl/nf] aGr/f]n] d'9f lrg{ ;lhnf] x'G5 . 

 -v_ l3gL{ Ps k|sf/sf] ;/n oGq xf] . 

 -u_  ult cg'kft eGbf oflGqs kmfObf sd x'G5 . 

 -3_  Ps kfª\u|] 7]nf uf8Ldf nf]8nfO{ kfª\u|flt/ ;fbf{ prfNg ;lhnf] x'G5 . 

^=  lrq x]/L ;f]lwPsf k|Zgsf] hafkm lbg'xf];\ . 

 

 

 

 

 -s_  of] lrq s'g ;/n oGqsf] xf] < 

 -v_  X / Y n] s] s] hgfpF5g\ < 

 -u_ o; k|sf/sf] oGqsf @ cf]6f pbfx/0f lbg'xf];\ . 

&=  lgDglnlvt oGqsf] lrq n]Vg'xf];\ . 

 -s_ ;+o'St l3gL{  -v_ kfª\u|f / laF8  -u_ k]r -3_ ;/f}tf 

*=  kl/efiff n]Vg'xf];\ M 

 -s_ nfut sfo{  -v_ pTkflbt sfo{  -u_ sfo{Ifdtf 

(=  tnsf ul0ftLo ;d:ofx¿ xn ug{'xf];\ . 

 -s_ l;h{gf / ;GWofsf] jhg j|mdzM 400N / 600N 5 . olb tL b'O{hgf 

ldn]/ l9sLRofpF (Seasaw) v]Ng yfn] . olb l;h{gf kmnj|mdaf6 # 

ld6/ 6f9f al;g eg] ;GWofn] kmnj|mdaf6 slt 6f9f a:bf l9sLRofpmF 

;Gt'lnt xf]nf <                                                                                           [ 2 m] 

  

X 

Y 
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 -v_  tnsf] lrq x]/L lgDg s'/f lgsfNg'xf];\ . 

 

lrq g+= #=!#  

  -c_  nf]8 p7fpg nufOPsf] an slt xf]nf < [400N]  

  -cf_  oflGqs kmfObf slt xf]nf < [ 1.25] 

 -u_ pQf]nsdf 200N sf] an nufP/ 500N sf] nf]8 p7fOb}5 . olb 

kmnj|mdaf6 nf]8;Ddsf] b'/L 0.3m / kmnj|mdaf6 Okmf]6{ ;Ddsf] b'/L 

1.2m 5 eg] lgDg s'/f kQf nufpg'xf];\ . 

  -c_ oflGqs kmfObf  -cf_ ult cg'kft   -O_ nfut sfo{   

       -O{_ pTkflbt sfo{       -p_ sfo{Ifdtf   

                                                           [ c_ 2.5  cf_ 4  O_ 240 J O{_150 J p_ 62.5% ] 

kl/of]hgf sfo{ 

Pp6f 50cm nfdf] 8G8L lng'xf];\ / To;df 5/5 ;]G6Lld6/df lrx\g nufpg'xf];\ . 

ca Pp6f lsnfsf] dbtn] To;nfO{ Psflt/ 10cm / csf{]lt/ 40 cm /fvL 

pEofpg'xf];\ . ca 10cm lt/ 5]pdf 100 u|fdsf] 9s /fVg'xf];\ . ca kmnj|mdaf6 

10 cm, 20 cm, 30 cm / 40 cm df :6\ofG88{ lk08x¿ /fv]/ 8G8L ;Gt'ng 

ug{'xf];\ / tnsf] tflnsf eg{'xf];\ . 

nf]8 nf]8b'/L an anb'/L 

100 u|fd 10 cm < 

< 

< 

< 

10 cm 

20 cm 

30 cm 

40 cm 

dflysf] k|of]ufTds sfo{af6 s] lgisif{ lg:sG5 < anb'/L -Okmf]6{_ a9\b} hfFbf nf]8 

p7fpg k|of]u ul/g] Okmf]6{df s] kl/jt{g cfPsf] 5 < 5nkmn u/L lg:sif{ 

n]Vg'xf];\ . 
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kf7–$  rfk (Pressure) 

 

sRrL af6f]df lxF8\bf xfQLsf] v'6\6f wl;Fb}g t/ k]lG;n lxn nufPsL s]6Lsf] 

h'Qfsf] s's'{Rrf wl:;G5 lsg xf]nf < df6f] ePsf] 7fpFdf lx+8\bf v'6\6f b'Vb}g t/ 

dl;gf 9'ª\uf jf lu6Ldfly lxF8\bf v'6\6f 3f]R5, lsg xf]nf < oL b'j} 36gf rfk;Fu 

;DalGwt 5g\ . k|lt PsfO If]qkmndf nfUg hfg] annfO{ g} rfk (Pressure) 

elgG5 . of] e]S6/ /flv xf] . 

lj|mofsnfk–! 

Pp6f k]lG;n / Pp6f sfFrf] cDaf lng'xf];\ . ca k]lG;nsf] ltvf] efuaf6 

cDafnfO{ 3f]Rg'xf];\ . To;kl5 k]lG;nsf] df]6f] efult/af6 klg cDafnfO{  

3f]Rg'xf];\ . oL b'O{ k|of;df s] km/s x'G5 < ltvf] efuaf6 3f]Rbf cDafdf 

k]lG;nsf] 6'Kkf] ;lhn} ufl8G5 t/ df]6f] efuaf6 3f]Rbf ;lhn} ufl8Fb}g . o:tf] 

lsg ePsf] xf]nf < 5nkmn ug{'xf];\ . 

rfksf] dfkg 

s'g} 7fpFdf an k|of]u ubf{ pTkGg x'g] rfk (P) ToxfF nufPsf] an (F) / an 

nfu]sf] If]qkmn (A) df e/ kb{5 . an a9L nufpFbf rfk klg a9\5 eg] an 

nfu]sf] If]qkmn a9\of] eg] rfk 36\5 . 

t;y{, rfk Ö 
nufOPsf] an 

  an nfu]sf] If]qkmn 
 

  P = 
F

A
 

ansf] k|dfl0fs PsfO Go'6g (N) xf] eg] If]qkmnsf] k|dfl0fs PsfO ju{ld6/ (m2)  

xf] . To;}n] rfksf] PsfO N/m2
 -Go'6g k|ltju{ld6/_ xf] . o;nfO{ Pascal  

-kf:sn_ klg elgG5 . rfknfO{ cGo PsfOdf klg gfKg] ul/G5 . 

1 atm Ö 760 mmHg = 105 Pascal 

pbfx/0f– ! 

s'g} afs;sf] tf}n 1000N / lkFwsf] If]qkmn 2m2
 5 eg] pSt afs;n] hldgdf 

slt rfk lbG5 <  

afs;sf] tf}n cyf{t\\ an (F) = 1000N 
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afs;sf] lkFwsf] If]qkmn (A) = 2m2
 

rfk (P) = ? 

xfdLnfO{ yfxf 5, 

P = 
F

A
 = 

1000

2
  = 500N/m2

 

3/fo;L Jojxf/df an / rfk p:t} p:t} nfU5g\ t/ oL b'O{df leGgtf 5 . an / 

rfksf] km/s lgDgfg';f/ 5g\ M 

an 

!= j:t'nfO{ tfGg jf 3r]6\g ul/g] 

 k|of;nfO{ an elgG5 . 

@=  ansf] PsfO Go'6g (N) xf] . 

rfk 

!=  k|lt PsfO If]qkmndf kg{ hfg] 

 annfO{ rfk elgG5 . 

@=  rfksf] PsfO Go'6g k|lt ju{ 

 ld6/ :Sjfo/ (N/m2) xf] . 

 

ljrf/0fLo k|Zg 

!=  sdnf] df6f] jf afn'jf ePsf] af6f]df lx+8\bf km/flsnf] ;f]n -tn'jf_ ePsf] 

 h'Qf nufOG5 lsg xf]nf < 

@=  pmF6sf k}tfnfx¿ km/flsnf x'G5g\ lsg xf]nf < 

b}lgs hLjgdf rfksf] pkof]lutf 

b}lgs hLjgdf rfk pkof]uL s'/f xf] . o;;Fu hf]l8Psf s]xL Jofjxfl/s 

tYox¿nfO{ tnsf a'Fbfdf lbOPsf] 5 . 

!=  v]t hf]Tg] xnf]sf] kmfnL -6'Kkf]_ ltvf] kmnfdsf] x'G5 h;n] rfk a9L lbO{ v]t 

 hf]Tg ;lhnf] x'G5 . 

@=  v]t vGg] sf]bfnf]sf] wf/ klg ltvf] x'G5 h;n] ubf{ Tof] ;lhn} df6f]df 

 ufl8G5 / vGg ;lhnf] x'G5 . 

#=  wfl/nf] v's'/Lsf] wf/n] a9L rfk lbg] x'gfn] o;sf xfFuf sf6\g ;lhnf] x'G5 . 

$= ;'O{sf] 6'Kkf] ltvf] x'g] x'gfn] ;'O{ ;lhn} df;'df ufl8G5 / ;'O{ nufpg 

 ;lhnf] k5{ . 
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%  hldgdf sd rfk k/L rSsf wl:;g gkfcf];\ eg]/ 6«ØfS6/sf] k5fl8sf] 

 kfª\u|f 7'nf] / km/flsnf] x'G5 . To:t} a9L ef/L af]Sg] 6«sdf rSsfsf] ;ª\Vof 

 a9L /fvL ;8sdf kg{] rfk 36fOG5 . 

^=  lxpFdf lx+8\bf km/flsnf] h'Qf nufpFbf rfk sd eO{ v'6\6f wl;Fb}g . 

&=  3/sf] hu km/flsnf] x'Fbf hldgdf sd rfk kg{ hfG5 / 3/ wl:;gaf6 

 hf]luG5 . 

jfo'd08nLo rfk (Atomospheric Pressure) 

k[YjLsf] jl/kl/sf] xfjfsf] efunfO{ jfo'd08n (Atmosphere) elgG5 . xfjfsf] 

tf}n ePsfn] o;n] dflyaf6 hldglt/ lyRb5 . o;}nfO{ jfo'd08nLo rfk  

elgG5 . k[YjLsf] ;txsf] PsfO If]qkmndf kg{ hfg] xfjfsf] rfknfO{ jfo'd08nLo 

rfk elgG5 . ;d'Gb| ;txdf jfo'd08nLo rfk 760 mmHg x'G5 . ;d'Gb|af6 hlt 

hlt dfly uof] xfjfsf] rfk 36\b} hfG5 . ;u/dfyfsf] 6'Kkf]df jfo'd08nLo rfk 

nueu 250 mmHg dfq x'G5 . 

lj|mofsnfk–@ 

Pp6f lunf;df 6Dd kfgL eg{'xf];\ / To;nfO{ Pp6f kf]:6sf8{ jf afSnf] sfuhn] 

xfjf gl5g{] u/L 5f]Kg'xf];\ . ca Psxftn] kf]:6sf8{ lyr]/ csf{] xftn] lunf; 

;dfTg'xf];\ / lunf; pN6fpg'xf];\ . ca lj:tf/} kf]:6sf8{af6 xft x6fpg'xf];\ . 

ca s] x'G5 < s] kf]:6sf8{ v:5 < lunf;sf] kfgL kf]lvG5 < 

o; k|lj|mofdf kf]:6sf8{ v:b}g / lunf;sf] kfgL kf]lvFb}g . jfo'd08nLo rfksf] 

sf/0fn] kf]:6sf8{ gem/]sf] / kfgL gkf]lvPsf] xf] . 

 

lrq g+= $=! 
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lj|mofsnfk–# 

Pp6f l6gsf] a6\6f lng'xf];\ / To;df cfwfhlt kfgL xfnL To;nfO{ pdfNg'xf];\ . 

kfgLsf] afkm a6\6fsf] d'vaf6 lg:sg yfn]kl5 To;sf] lasf{] xfjf gl5g{] u/L 6Dd 

aGb ug{'xf];\ . ca aflx/af6 lr;f]kfgL vGofpg'xf];\ . s] x'G5, canf]sg ug{'xf];\ . 

 

lrq g+= $=@ 

lrl;Fb} hfFbf a6\6f s'lRrG5 . o;sf] sf/0f s] xf]nf < a6\6f ttfpg'eGbf clu 

a6\6fsf] cfwf efudf xfjf lyof] h;n] ubf{ aflx/ / leqsf] rfk ;dfg  

lyof] . t/ ha kfgL pdfn]/ a6\6fleqsf] xfjf aflx/ k7fP/ lasf{] aGb u/L a6\6f 

lr:ofOof] leq xfjfsf] rfk sd x'g hfG5 / aflx/sf] xfjfsf] rfkn] ubf{ a6\6f 

s'lRrG5 . 

jfo'd08nLo rfksf] dxTj 
jfo'd08nLo rfksf] xfd|f] b}lgs hLjgdf 7'nf] dxTTj 5 . oxL rfksf] cfwf/df 

xfdLn] ljleGg pks/0fx¿ k|of]udf NofPsf 5f}+ . kfgL tfGg] kDk, ;fOsndf xfjf 

eg{] kDk, es'G8f]df xfjf eg{], l;l/Ghdf cf}ifwL eg{], snddf d;L eg{] h:tf 

sfdx¿ jfo'd08nLo rfkdf cfwfl/t 5g\ . 

xfdL k[YjLsf] ;txdf hlt dfly hfG5f}F . jfo'd08nLo rfk plt sd x'G5 . 

;d'Gb|;txsf] jfo'd08nLo rfk 760 mmHg dflgG5 . o;nfO{ :6\ofG88{ 

jfo'd08nLo rfk elgG5 .  

t/n kbfy{df rfk (Pressure for Liquid) 

h;/L 7f]; kbfy{n] cfkm\gf] tf}nn] ubf{ hldg -;tx_ ;Fu hf]l8Psf] efudf rfk 

lbG5, t/n kbfy{n] klg cfkm\gf] tf}nn] ubf{ lkFwlt/ rfk lbG5 . t/n kbfy{åf/f 

PsfO If]qkmndf k}bf ug{] annfO{ t/n kbfy{sf] rfk elgG5 . o;nfO{ Go'6g k|lt 

ju{ld6/ (N/m2) df gflkG5 . 

 

 



 53  

t/n kbfy{df rfksf] dfkg 

 

lrq g+= $=# 

dfgf}+ s'g} efF8f]sf] lkFwsf] If]qkmn A 5 / To;df /x]sf] t/nsf] ;txsf] prfO h 

5 . To;}u/L t/nsf] 3gTj d / To; 7fpFsf] u'?Tj k|j]u 'g' 5 . 

o; ca:yfdf t/n kbfy{n] lkFwdf lyRg] an eg]sf] t/n kbfy{sf] tf}n g}  

xf] . 

rfksf] ;"qcg';f/ 

rfk Ö 
an

 If]qkmn 
  

rfk Ö 
t/n kbfy{sf] tf}n

 efF8f]sf] lkFwsf] If]qkmn 
  

or, P = 
W

A
  

or, P = 
m × g

A
   [hxfF W = m × g] 

or, P = 
V × d × g

A
  [hxfF m = V × d] 

or, P = 
A × h × d × g

A
  [hxfF V = A × h] 

or, P = hdg   

t/n kbfy{sf] rfk o;sf] prfO -ulx/fO{_, 3gTj / u'?Tjk|j]usf] u'0fgkmn;Fu 

a/fa/ x'G5 . t/n kbfy{sf] ulx/fO a9\bf o;n] lbg] rfk a9\5 . To:t} 3gTj 

a9]df klg rfk a9\5 . 
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ljrf/0fLo k|Zg 

afFw agfpFbf lkFwlt/sf] leQf afSnf] u/]/ agfOG5 lsg xf]nf < 

pbfx/0f–@ 

s'g} kf]v/Ldf kfgL el/Psf] 5 . olb kf]v/Lsf] ulx/fO 5m 5 eg] kfgLn] kf]v/Lsf] 

lkFwdf slt rfk b]nf < -kfgLsf] 3gTj Ö 1000 kg/m3
_ 

oxfF, t/nsf] prfO (h) = 5m 

kfgLsf] 3gTj (d) = 1000 kg/m3
 

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

rfk (P) = ?  

;"qcg';f/ 

P = h × d × g 

 = 5 × 1000 × 9.8 

 = 49,000 N/m2
 

 

t/n kbfy{sf u'0f (Charactristics of Liquid) 

!=  t/n kbfy{df rf/}lt/ a/fa/ rfk k|;fl/t x'G5 . 

 lj|mofsnfk–$ 

Pp6f ldg/n jf6/sf] af]6n lng'xf];\ / gfk]/ ;dfg prfOdf jl/kl/ Pp6} 

;fOhsf w]/}cf]6f dl;gf Kjfn agfpg'xf];\ . ca af]6ndf kfgL e/]/ 

lyRg'xf];\ . s] x'G5, canf]sg ug{'xf];\ . 

 

lrq g+= $=$ 
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af]6n lyRbf ;a} Kjfnaf6 a/fa/ kfgL aflx/ lg:sG5 . t/n kbfy{n] nDa 

¿kn] rf/}lbzftkm{ a/fa/ rfk lbg] ePsfn] o:tf] ePsf] xf] . 

@=  t/n kbfy{sf] ulx/fO{ a9\b} hfFbf rfk klg a9\5 . 

 lj|mofsnfk–% 

Pp6f ldg]/n jf6/sf] af]6n lng'xf];\ / o;sf] ;txdf 

km/s km/s prfOdf l7s tn dfly kg{] u/L Pp6} 

;fOhsf tLg cf]6f Kjfn kfg{'xf];\ . ca kfgL e/]/ Kjfn 

v'nf ul/lbg'xf];\ . s] ;a} Kjfnaf6 a/fa/ hf]8n] kfgL 

lg:sG5 < canf]sg ug{'xf];\ . 

lrq g+= $=% 

o; k|of]udf ;aeGbf tnsf] Kjfnaf6 lg:sg] kfgLsf] wf/f ;aeGbf 6f9f 

k'u]sf] b]lvG5 . To;kl5 lar / dflysf] Kjfnaf6 lg:sg] wf/f j|mdzM glhs 

v:5g\ . ;aeGbf tNnf] efudf rfk ;aeGbf a9L ePsfn] kfgL hf]8n] 

lgl:sP/ wf/f 6f9f k'u]sf] xf] . o;af6 ulx/fO a9\b} hfFbf t/n kbfy{df rfk 

a9\b} hfG5 eGg] k|dfl0ft x'G5 . 

j:t'sf] 3gTj (Density of Matle) 

pq} pq} af]/fdf wfg / afn'jf e/f}+ / Pskl5 csf{] prfnf}F . s] b'j} af]/f plQs} 

ux|f}F nfU5g\ < tLdWo] afn'jfsf] af]/f lsg ux|f}F ePsf] xf]nf < km/s km/s kbfy{sf] 

a/fa/ cfotg lnP/ hf]Vbf ltgsf] lk08 ;dfg x'Fb}g . o;sf] sf/s eg]sf] 

j:t'sf] 3gTj xf] . km/s km/s j:t'sf] 3gTj km/s km/s x'G5 . 

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

3gTj = 
lk08

cfotg
 cyf{t\\ d = 

m

v
 

lk08nfO{ kg / cfotgnfO{ So'ljs ld6/ (m3) df gflkg] ePsfn] 3gTjsf] 

k|fdfl0fs PsfO kg/m3
 -lsnf]u|fd k|lt So'ljs ld6/_ xf] . l;lho; k|0ffnLdf 

o;nfO{ g/cm3
 -u|fd k|lt So'ljs ;]lG6ld6/_ df gflkG5 . 

Jofjxfl/s ¿kn] x]bf{ j:t'sf] 3gTj eg]sf] To;sf] vFlbnf]kg xf] . e';eGbf wfg 

ux|f}F x'G5 eGg'sf] tfTko{ e';eGbf wfg vFlbnf] x'G5 To;}n] wfgsf] 3gTj a9L x'G5 

eGg' xf] . s]xL j:t'sf] 3gTjx¿ x]/f}F . 
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j:t' xfjf a/km kfgL PNd'lgod kmnfd ;'g 

3gTj kg/m3
 !#) ()) !))) @&)) *))) !(#)) 

pbfx/0f–# 

s'g} a/kmsf] 6'j|mfsf] lk08 4600kg / cfotg 5m3
 5 eg] 3gTj slt xf]nf < 

oxfF 

lk08 (m) = 4600 kg 

cfotg (v) = 5 m3
 

3gTj (d) = ? 

;"qcg';f/, d = 
m

v
  

  = 
4600

5
 = 920 kg/m3 

;fk]lIfs 3gTj (Relative density) 

kfgLsf] 3gTj 1000kg/m3
 5 . kfgLsf] 3gTjnfO{ k|fdfl0fs dfgL cGo kbfy{sf] 

3gTjnfO{ kfgLsf] 3gTj;Fu t'ngf ul/G5 . s'g} klg j:t'sf] 3gTj / kfgLsf] 

3gTjsf] cg'kftnfO{ ;fk]lIfs 3gTj (Relative density) elgG5 . 

;fk]lIfs 3gTj Ö 
j:t'sf] 3gTj 

 kfgLsf] 3gTj
  

of] cg'kft ePsfn] o;sf] PsfO x'Fb}g . s'g} klg j:t'sf] ;fk]lIfs 3gTjn] Tof] j:t' 

kfgLeGbf slt u'0ff ux|f}+ 5 eGg] a'emfpF5 . ;fk]lIfs 3gTjdf kfgLsf] 3gTjnfO{ 1 

dflgG5 . ;fk]lIfs 3gTjnfO{ ljlzi6 3gTj(specific gravity) klg elgG5 .  

s]xL kbfy{sf ;fk]lIfs 3gTj tnsf] tflnsfdf lbOPsf] 5 M 

kbfy{ dl6t]n a/km kfgL kmnfd ds{/L ;'g 

;fk]lIfs 3gTj 0.8 0.92 1 8 13.6 19.3 
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8'Ag] / pqg] (Floating and Sinking) 

xfd|f jl/kl/ y'k|} j:t' 5g\ . tLdWo] s'g} j:t' kfgLdf 8'A5g\ eg] s'g} t}l/G5g\ . 

s:tf] j:t' kfgLdf 8'A5 / s:tf] j:t' pqG5 < kbfy{sf] s'g u'0fsf] o;df e"ldsf 

xf]nf < jf:tjdf kfgLsf] eGbf sd 3gTj x'g] j:t' kfgLdf pqG5g\ eg] kfgLsf] 

eGbf sd 3gTj x'g] j:t' kfgLdf 8'A5g\ . 

lj|mofsnfk–^ 

Pp6f efF8f]df kfgL lng'xf];\ / To;df Pp6f sf7sf] 6'j|mf, 9'ª\ufsf] 6'j|mf, OF6sf] 

6'j|mf, O/]h/, kmnfdsf] 6'j|mf, Knfl:6ssf] 6'j|mf kfn}kfnf] xfNg'xf];\ / canf]sg u/L 

tnsf] tflnsf eg{'xf];\ . 

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

  

o;sf] cfwf/df kfgLeGbf a9L / sd 3gTj x'g] j:t'nfO{ ;d"x ljefhg ug{'xf];\ . 

ljrf/0fLo k|Zg 

a/kmsf] 6'j|mf kfgLdf 8'A5 ls pqG5 < lsg < 

lj|mofsnfk–& 

b'O6f pq} lunf;df rf/v08sf] tLgv08 hlt z'4 kfgL lng'xf];\ . ca klxnf] 

ljs/df Pp6f cG8f xfNg'xf];\ . cG8f 8'A5 ls pqG5 < canf]sg u/L n]Vg'xf];\ . 

csf{] lunf;sf] kfgLdf g'g 3f]Nb} hfg'xf];\ / g'gsf] uf9f 3f]n agfpg'xf];\ . ca 

;f]xL cG8f ;f] 3f]n ePsf] lunf;df xfNg'xf];\ / canf]sg ug{'xf];\ . cG8f 8'A5 

ls pqG5 < of] k|of]udf z'4 kfgL /x]sf] lunf;df cG8f 8'A5 eg] uf9f -;+t[Kt_ 

3f]n /x]sf] lunf;df cG8f pqG5 . g'gkfgLsf] eGbf cG8fsf] 3gTj a9L ePsfn] 

z'4 kfgLdf cG8f 8'A5 t/ g'gkfgLsf] ;+t[Kt 3f]neGbf cG8fsf] 3gTj sd 

ePsfn] g'gkfgLsf] ;+t[Kt 3f]ndf cG8f t}/G5 . 

   lrq g+= $=^  
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ljrf/0fLo k|Zg 

!=  kmnfdsf] 3gTj kfgLsf] eGbf a9L x'G5 t/ kmnfdn] ag]sf] kfgL hxfh 

 s;/L kfgLdf t}/G5 xf]nf < 

@=  lxpFdf lrlKnbf k|of]u x'g] lrKn]6L km/flsnf] x'G5g\, lsg xf]nf < 

;Demg'kg{] s'/fx¿ 

!=  k|ltPsfO If]qkmndf kg{ hfg] annfO{ rfk elgG5 . o;sf] k|fdfl0fs PsfO 

 N/m2
 xf] . 

@=  k[YjLsf] ;txsf] PsfO If]qkmndf kg{ hfg] xfjfsf] rfknfO{ jfo'd08nLo 

 rfk elgG5 . ;d'Gb| ;txdf jfo'd08nLo rfk 760mmHg x'G5 . 

#=  t/n kbfy{sf] rfk lgsfNg lgDg ;"q k|of]u ul/G5 M P = hdg 

$=  kfgL tfGg] kDk, xfjf xfNg] kfDk, l;l/Gh cflb pks/0fn] jfo'd08nLo 

 rfksf] cfwf/df sfd u5{g\ . 

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

 3gTj lgsfNg lgDg ;"q k|of]u ul/G5 M d = 
m

v
  

^=  s'g} klg j:t'sf] 3gTj / kfgLsf] 3gTjsf] cg'kftnfO{ ;fk]lIfs 3gTj 

 (Relative density) elgG5 . 

        ;fk]lIfs 3gTj Ö 
j:t'sf] 3gTj 

kfgLsf] 3gTj
  

&=  kfgLeGbf sd 3gTj x'g] j:t'x¿ kfgLdf pqG5g\ eg] kfgLeGbf a9L 3gTj 

 x'g] j:t'x¿ kfgLdf 8'A5g\ . 

s] tkfO{FnfO{ yfxf 5 < 

xfd|f] z/L/leqsf] rfkn] z/L/ aflx/sf] rfk cyf{t\\ jfo'd08nLo rfknfO{ ;Gt'ng 

u5{ . olb z/L/leqsf] rfkåf/f jfo'd08nLo rfk ;Gt'ng gx'g] xf] / jfo'd08nLo 

rfkeGbf xfd|f] z/L/sf] rfk sd x'g] xf] eg] xfjfsf] rfkn] xfd|f] z/L/nfO{ 

sRofss'r's kfYof{] . 
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cEof;  

!=  vfnL 7fpF eg{'xf];\ M 

 -s_  ============ If]qkmndf kg{ hfg] annfO{ g} rfk elgG5 . 

 -v_  s'g} klg j:t'sf] 3gTj / kfgLsf] 3gTjsf] cg'kftnfO{ ======elgG5 . 

 -u_  t/n kbfy{sf] ulx/fO a9\b} hfFbf rfk ===============hfG5 . 

 -3_  kfgLeGbf 3gTj ePsf j:t' kfgLdf pqG5g\ eg] kfgLeGbf ===========  

  3gTj ePsf j:t' kfgLdf 8'A5g\ . 

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

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

  -c_ Newton  -cf_ N/m2
 -O_ Watt -O{_ Joule 

 -v_  t/n kbfy{df rfk lgsfNg s'g ;"q k|of]u ul/G5 < 

  -c_ P = hdg  -cf_ P = Ahdg -O_ P = F/A -O{_ P = Vdg 

 -u_  tnsf dWo] ;aeGbf a9L 3gTj ePsf] j:t' s'g xf] < 

  -c_ a/km  -cf_ Pn'ldlgod -O_ kmnfd -O{_ ;'g 

 -3_  3gTj lgsfNg] ;"q tnsf dWo] s'g xf] < 

  -c_ D = 
m

v
  -cf_ D = 

v

m
  -O_ D = 

P

v
  -O{_ D = 

F

A
  

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

 -s_ 3gTj / ;fk]lIfs 3gTj     -v_ an / rfk 

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

 -s_  6«ØfS6/sf] k5fl8sf] kfª\u|f km/flsnf] x'G5 . 

 -v_  km'6an v]nf8Lsf] h'Qfsf] k}tfnfdf uf]6L /flvPsf] x'G5 . 

 -u_ lxdfn cf/f]xLn] nfdf] / km/flsnf] tn'jf -k}tfnf_ ePsf] h'Qf nufpF5g\ . 

%=  tnsf k|Zgx¿sf] hafkm n]Vg'xf];\ M 

 -s_  rfk s]nfO{ elgG5 < rfksf] k|fdfl0fs PsfO s] xf] < 

 -v_  j:t'n] lbg] rfk s'g s'g s'/fdf e/ k5{ < 

 -u_  rfksf] an / an nfu]sf] If]qkmn;Fu s:tf] ;DaGw 5 < 
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 -3_  jfo'd08nLo rfk eg]sf] s] xf] < k[YjLsf] ;txdf dflylt/ r9\b} hfFbf  

  jfo'd08nLo rfk s;/L ablnG5 < 

 -ª_  t/n kbfy{n] lbg] rfk t/n kbfy{sf] s'g s'g s'/fdf e/ k5{ < 

 -r_  jfo'd08nLo rfk x'G5 egL k|dfl0ft ug{ Pp6f k|of]ufTds lj|mofsnfk 

  pNn]v ug{'xf];\ . 

 -5_  3gTj s]nfO{ elgG5 < 3gTjsf] k|fdfl0fs PsfO n]Vg'xf];\ . 

 -h_  s:tf j:t'x¿ kfgLdf 8'A5g\ < clg s:tf j:t'x¿ pqG5g\ < 

 -em_  9'ª\uf kfgLdf 8'A5, lsg xf]nf < 

 -`_  sf7sf] 6'j|mf kfgLdf 8'A5 ls pqG5 < sf/0f ;lxt n]Vg'xf];\ . 

 -6_  vf]nfdf afFw lgdf{0f ubf{ lkFwlt/ afSnf] agfOg] sf/0f s] xf] < 

-7_  w]/} xfjf e¥of] eg] ;fOsnsf] 6fo/ k8\lsG5 lsg xf]nf < 

 -8_  jfo'd08nLo rfkdf cfwfl/t tLgcf]6f oGqsf] gfd n]Vg'xf];\ . 

^=  tnsf] lrq x]/L ;f]lwPsf k|Zgx¿sf] hafkm lbg'xf];\ .    

-s_  lrqdf s] s'/f b]vfpg vf]lhPsf] 5 < 

 -v_  ;a}eGbf tNnf] Kjfn af6 lg:s]sf] kfgLsf]  

  wf/f lsg ;jeGbf 6f9f k'u]sf] xf]nf < 

&=   P = hdg x'G5 egL k|dfl0ft ug{'xf];\ . 

*=  Pp6f dflg; Ps k6s Pp6f v'6\6fn] / csf{] k6s @ v'6\6fn] plePsf] 5 . 

 oL b'O{ ca:yfdf p;sf] v'6\6fn] hldgdf lbg] rfkdf s] cGt/ x'G5 < 

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

 

(=  tnsf ul0ftLo ;d:of xn ug{'xf];\ . 

 -s_ /fdljnf;sf] jhg -tf}n_ 600N 5 . olb p;sf] Pp6f v'6\6fsf]   

  If]qkmn 0.175m2
 5 eg] p;n] Ps v'6\6fdf pleFbf hldgdf slt  

  rfk k5{ <                             

                                                           [3428.7 Pa] 

 -v_  Pp6f kfgL el/Psf] kf]v/Lsf] lkFwdf kg{] rfk 24500N/m2
 5 eg]  

  kf]v/Lsf] ulx/fO{ slt xf]nf < -kfgLsf] 3gTj = 1000kg/m3
_  
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[ 2.5m] 

 -u_  Pp6f 200kg sf] afs;nfO{ hldgdf /flvPsf] 5 . olb afs;sf]  

  lkFwsf] nDafO 2m / rf}8fO 0.5m 5 eg] o;n] hldgdf slt rfk  

  lbG5 <                             

                                                                                                                                   [1960 Pa] 

 -3_  10m ulx/f] kf]v/Lsf] lkFwdf kfgLn] slt rfk lbG5 <   

 -kfgLsf 3gTj Ö 1000 kg/m3)                                                                   
         [98000 Pa] 

kl/of]hgf sfo{ 

a/fa/ df]6fOsf kmf]d (Foam) sf] 6'j|mf lng'xf];\ . b'O{cf]6f a/fa/ tf}nsf OF6 

lng'xf];\ . Pp6f OF6nfO{ kmf]ddf o;sf] km/flsnf] ;txlt/af6 /fVg'xf];\ . csf{] 

OF6nfO{ ;fF3'/f] ;txlt/af6 kmf]ddfly /fVg'xf];\ . s] b'j} OF6 kmf]ddf a/fa/ wl:;Psf 

5g\ < 5}gg\ eg] s'g OF6 kmf]ddf a9L / s'g sd wl:;Psf] 5 < o:tf] lsg ePsf] 

xf]nf < 5nkmn u/L lgisif{ lgsfNg'xf];\ . 
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kf7 – %  zlSt, sfo{ / ;fdYo{  

   (Energy, Work and Power) 

 

zlSt (Energy) 

xfdL lsg vfgf vfG5f}F < lsg ef]s} sfd ug{ ;lsFb}g < dfgj dfq xf]Og, ;a} 

;hLjnfO{ vfgf rflxG5 . vfgfaf6 xfdL zlSt k|fKt u5f{}+ . ToxL zlSt vr{]/ xfdL 

sfd ub{5f}+ . oftfoftsf ;fwgn] l8h]n, k]6«f]n h:tf Ogwgaf6 zlSt k|fKt u5{g\ 

eg] /]l8of], l6eL cflb pks/0fn] ljB't\af6 zlSt k|fKt u5{g\ . zlStn] xfdLnfO{ 

sfd ug{ ;Sg] Ifdtf lbG5 . sfo{ ug{ ;Sg] IfdtfnfO{ zlSt (Energy) elgG5 . 

zlStsf] k|fdfl0fs PsfO h'n (Joule) xf] . 

zlStsf] k|sf/ (Types of Energy) 

k|s[ltdf zlStsf w]/} ¿kx¿ 5g\ . xfd|f sfdx¿df tL ljleGg k|sf/sf zlStx¿ 

k|of]u x'G5g\ . zlStsf d'Vo ¿kx¿ lgDg adf]lhd 5g\ M 

!= oflGqs zlSt   @= tfkzlSt  #= /f;folgs zlSt 

$= Wjlg zlSt   %= k|sfz zlSt ^= ljB't\\ zlSt 

&= r'DasLo zlSt  *= kf/df0fljs zlSt 

!=  oflGqs zlSt (Mechanical Energy) 

j:t'sf] rfn jf l:ylt kl/jt{gsf sf/0fn] k}bf x'g] zlStnfO{ oflGqs zlSt 

(Mechanical energy) elgG5 . oflGqs zlStsf b'O{cf]6f :j¿k 5g\ . tL 

x'g\– ult zlSt / l:ylt zlSt . 

 -s_ ultzlSt M j:t'df x'g] rfnsf] sf/0fn] pTkGg x'g] zlStnfO{ ult 

zlSt (Kinetic Energy) elgG5 . u'l8/x]sf] df]6/, 3'ld/x]sf] kª\vf, 

pl8/x]sf] r/f, alu/x]sf] kfgL, rln/x]sf] atf;df /x]sf] zlSt ult 

zlSt xf] . 

aGb'saf6 lg:s]sf] uf]lndf rfn zlSt x'G5 . ToxL rfn zlStsf sf/0f 

o;n] rf]6 nufpF5 . au]sf] kfgLdf /x]sf] rfn zlStn] 6jf{Og 3'dfP/ 

ljB't\\ zlSt lgsfNg dbt u5{ . j:t'sf] rfn zlSt pSt j:t'sf] lk08 

/ j:t'sf] ultdf e/ k5{ .  
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jf:tjdf j:t'df /x]sf] rfn zlSt lk08 / ultsf] ju{sf] u'0fgkmnsf] 

cfwf x'G5 . dfgf}+ rfndf /x]sf] j:t'sf] lk08 (m) / ult (v) 5, ult 

zlStsf] kl/efiff cg';f/, 

  ult zlSt Ö 
1

2
 lk08 × ult2

  

   Ek = 
1

2
 × m × v2

 

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

  pbfx/0f–! 

Pp6f aGb'saf6 5'6]sf] 20g sf] uf]nLsf] ult 216km/hr 5 eg] o;df 

ult zlSt slt x'G5 < 

  oxfF, lk08 (m) = 20g = 
20

1000
 = 0.02kg  

  ult (v) = 216km/hr = 
216 × 1000

60 × 60
 = 60m/s  

  ultzlSt (Ek) = ? 

  ;"qcg';f/, Ek  = 
1

2
 × m × v2  

     = 
1

2
 × 0.02 × (60)2  = 

1

2
 × 0.02 × 60 × 60  = 36 J 

 -v_ l:ylt zlSt M :yfg jf l:ylt kl/jt{gsf sf/0fn] j:t'df ;lGrt x'g] 

zlStnfO{ l:ylt zlSt (Potential Energy) elgG5 . tlGsPsf] l:k|ª  

-sdfgL_, es'G8f] xfGg prflnPsf] v'6\6f, tlGsPsf] u'n]nL, afFwdf 

/flvPsf] kfgL, dfly prflnPsf] 9'ª\uf cflbdf l:ylt zlSt /x]sf]  

x'G5 .  

km'6an xfGg prflnPsf] v'6\6fdf df+;k]zLsf] l:yltdf cfPsf] 

kl/jt{gn] ubf{ zlSt ;Gro x'G5 . u'n]nL tGsfpFbf To;sf] /a/sf] 

l:yltdf kl/jt{g eO{ zlSt ;Gro x'G5 . j:t'df ;lGrt x'g] l:ylt 

zlSt j:t'sf] lk08, j:t'n] kf/ u/]sf] b'/L / u'?Tj k|j]udf e/ k5{ . 

jf:tjdf l:ylt zlSt j:t'sf] lk08, j:t'n] kf/ u/]sf] b'/L / u'?Tj 

k|j]usf] u'0fgkmn a/fa/ x'G5 . 
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  l:ylt zlSt Ö j:t'sf] lk08 × u'?Tj k|j]u × prfO -b'/L_ 

EP = m × g × h  

  pbfx/0f–@ 

Pp6f 2kg sf] 9'ª\ufnfO{ 3m dflysf] prfOdf k'¥ofpFbf 9'ª\ufdf slt 

zlSt ;lGrt x'G5 < 

  lk08 (m) = 2 kg 

  prfO (h) = 3m 

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

  l:ylt zlSt (EP) = m × g × h 

        = 2 × 9.8 × 3 = 58.8 J  

 lj|mofsnfk–! 

Pp6f sl/a 2 kg sf] nueu uf]nfsf/ 9'ª\uf lng'xf];\ . To;nfO{ xftdf 

lnP/ clnslt an nufP/ kmfNg'xf];\ . ca bf];|f] k6s xftnfO{ clns 

6f9f;Dd tGsfP/ hf]8n] 9'ª\uf kmfNg'xf];\ . oL b'Ocf]6f k|xf/df s] leGgtf 

b]lvof] < 9'ª\uf s'g ca:yfdf 6f9f k'U5 < 5nkmn u/L lgisif{ lgsfNg'xf];\ . 

@=  tfkzlSt (Heat Energy)  

b'O{cf]6f xft Psfk;df /u8\bf s] x'G5 < o:tf] lsg ePsf] xf]nf < b'O{cf]6f 

j:t'nfO{ Psfk;df /u8\bf tL b'O{lar 3if{0f eO{ tfk pTkGg x'G5 . ToxLsf/0f 

b'O{6f xft /u8\bf klg tftf] cg'ej x'G5 . s'g} klg kbfy{df c0f'x¿sf] 

rfnåf/f pTkGg x'g] zlStnfO{ tfk zlSt elgG5 . OGwgx¿ h:t} sf]Onf, 

bfp/f, t]n, UofF; cflb afNbf pTkGg x'g] zlSt tfk zlSt xf] . k[YjLsf nflu 

tfksf] d'Vo ;|f]t ;"o{ xf] . 

#=  /f;folgs zlSt (Chemical Energy) 

kbfy{df x'g] /f;folgs k|ltlj|mofåf/f pTkGg eO{ ;lGrt x'g] zlStnfO{ 

/f;folgs zlSt elgG5 . l8h]n, k]6«f]n, UofF;, vB kbfy{ cflbdf /f;folgs 

zlSt /x]sf] x'G5 . /f;folgs zlStnfO{ cGo zlStdf abNg ;lsG5 . 

$=  k|sfz zlSt (Light Energy) 

k|sfz Ps k|sf/sf] zlSt xf] . o;n] xfdLnfO{ s'g} klg j:t' b]Vg dbt u5{ . 

k[YjLsf nflu k|sfzsf] d'Vo ;|f]t ;"o{ xf] . o; afx]s 6'sL, d}gjQL, bfp/f, 
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ljB't\\ cflbaf6 xfdLn] k|sfz k|fKt u5f{}+ . k|sfzaf6 af]6la?jfn] klg vfgf 

agfpg] u5{g\ . 

%=  Wjlg zlSt (Sound Energy) 

j:t'x¿sf] sDkgaf6 pTkGg x'g] zlStnfO{ Wjlg zlSt (Sound energy) 

elgG5 . /]l8of], afF;'/L, dfbnh:tf afB ;fdu|L cflbaf6 Wjlg pTkGg x'G5 . 

Wjlg Ps 7fpFaf6 csf{] 7fpFdf hfFbf t/ª\usf ¿kdf k|;fl/t x'G5 . 

^=  ljB't\\ zlSt 

On]S6«f]gsf] rfn x'Fbf j:t'df pTkGg x'g] zlStnfO{ ljB't\\ zlSt elgG5 . 

ljB't\\ zlSt ¿kfGt/ u/L cGo zlStdf kl/0ft ug{ ;aeGbf ;lhnf] zlSt 

xf] . /]l8of], df]afOn, l6eL, lx6/, sDKo'6/, /fO;s's/ cflb ljB't\Lo zlStsf] 

dbtaf6 rN5g\ . 

&=  r'DasLo zlSt 

r'Dasdf x'g] zlStnfO{ r'DasLo zlSt elgG5 . r'Dasn] ug{] cfsif{0f / 

ljsif{0fsf] sf/0f g} r'DasLo zlSt xf] . /]l8of], 6]k/]s8{/, sDKo'6/ h:tf 

pks/0fdf klg r'Das k|of]u x'G5 . r'DasLo zlStnfO{ ljB't\ pTkfbgdf 

klg k|of]u ul/G5 . 

*=  cf0fljs zlSt 

k/df0f' 6'lj|mFbf jf hf]l8Fbf -;+of]hg x'Fbf_ 7'nf] dfqfdf zlSt lg:sG5 . 

k/df0f' ljR5]bg xF'bf lg:sg] zlStnfO{ lkm;g zlSt (fission energy) 

elgG5 eg] k/df0f' ;+of]hg x'Fbf lg:sg] zlStnfO{ km\o'hg zlSt (fussion 

energy) elgG5 . lkm;g / km\o'hg zlStnfO{ g} kf/df0fljs zlSt elgG5 . 

cf0fljs e6\6Ldf pTkGg x'g] zlSt lkm;g zlSt xf] / ;"o{df pTkGg x'g] 

zlSt km\o'hg zlSt xf] . 

zlStsf] ¿kfGt/0f (Transformation of Energy) 

zlSt slxNo} g:6 x'Fb}g . o;nfO{ pkof]u ubf{ of] Pp6f ¿kaf6 csf]{ ¿kdf 

ablnG5 . zlStnfO{ lgdf{0f / ljgfz ug{ ;lsFb}g . t/ Ps¿kaf6 csf{] ¿kdf 

¿kfGt/0f dfq ug{ ;lsG5 . o;nfO{ zlSt ;+/If0fsf] l;4fGt (Law of 

conservation of energy) elgG5 . 

cfjZostf cg';f/ xfdL Pp6f ¿ksf] zlStnfO{ csf{] ¿kdf abn]/ pkof]u u5f}{F . 

Pp6f ¿ksf] zlStnfO{ csf{] ¿ksf] zlStdf abNg] k|lj|mofnfO{ zlStsf] ¿kfGt0f 

elgG5 . tnsf s]xL pbfx/0f x]/f}+ M 
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!=  ljB't\\ lrdn] ljB't\\ zlStnfO{ tfk / k|sfz zlStdf kl/0ft u5{ . 

@=  ;f]nf/ kfg]nn] ;f}o{ zlStnfO{ ljB't\ zlStdf kl/0ft u5{ . 

#=  6r{nfO6 afNbf Aof6«Ldf /x]sf] /f;folgs zlSt tf/df ljB't\\ zlSt / 

 lrddf k'u]/ k|sfz zlStdf ablnG5  . 

$=  ljB't\\ lx6/n] ljB't\ zlStnfO{ tfk zlStdf kl/0ft u5{ .  

%=  xl/of] la?jfn] k|sfz zlStnfO{ kmf]6f]l;Gy]l;; k|lj|mofåf/f /f;folgs 

 zlStdf kl/0ft u5{g\ . 

lj|mofsnfk–@ 

Pp6f r'Das lng'xf];\ / kmnfdsf] w'nf] glhs} n}hfg'xf];\ . ca s] x'G5 < 

kmnfdsf] w'nf]nfO{ r'Dasn] lsg tfg]sf] xf]nf < of] s'g k|sf/sf] zlSt xf] < 

5nkmn ug{'xf];\ . 

lj|mofsnfk–# 

Pp6f sfF; -9nf}6_ sf] srf}/f lng'xf];\ / To;nfO{ Pp6f rDrfn]  

lxsf{pg'xf];\ . s] x'G5 < canf]sg ug{'xf];\ . ca xftn] srf}/f ;dft]/ km]/L 

rDrfn] lxsf{pg'xf];\ . s] clxn] klg klxn] h:t} nfdf] cfjfh lg:sG5 < o:tf] 

lsg ePsf] xf]nf < 5nkmn u/L lgisif{ lgsfNg'xf];\ . 

sfo{ (Work) 

b}lgs hLjgdf xfdL w]/} vfnsf sfd ul//x]sf x'G5f}F . lxF8\g], ef/L af]Sg], v]Ng], 

k9\g] cflb sfd xfd|f b}lgs hLjgdf ul/g] sfd x'g\ . b}lgs Jojxf/ / lj1fgdf 

sfdnfO{ km/s km/s cy{df a'lemG5 . b}lgs Jojxf/df Ps} 7fpF pleP/ k9fpg', 

;'/Iff uf8{sf] sfd ug{', k9\g' sfd x'g\ t/ lj1fgdf sfd x'g b'/L kf/ ug{ h?/L 

x'G5 . lj1fgdf an k|of]u eP/ dfq sfd x'Fb}g . an k|of]u kl5 j:t'df rfn 

pTkGg eof] cyf{t\\ j:t'n] b'/L kf/ u¥of] eg] dfq sfd ePsf] dflgG5 . s'g} ef/L 

af]s]/ Ps} :yfgdf ple/xFbf lj1fgdf sfo{ ePsf] 7xl/Fb}g . s'g} j:t'nfO{ ws]lnG5 

t/ j:t'n] b'/L kf/ ub{}g eg] klg lj1fgn] sfo{ ePsf] dfGb}g . lj1fgdf sfo{ x'g 

j:t'df an k|of]u x'g' / an k|of]u x'Fbf To; j:t'n] b'/L kf/ ug{' clgjfo{ x'G5 . 

an k|of]uåf/f s'g} j:t'nfO{ rfndf Nofpg'nfO{ g} sfo{ elgG5 . ul0ftLo ¿kdf 

sfo{ eg]sf] an / ansf] lbzfdf j:t'n] kf/ u/]sf] b'/Lsf] u'0fgkmn xf] . 

sfo{ Ö an × anb'/L 

W = F × d 
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ansf] k|fdfl0fs PsfO Go'6g (N) / b'/Lsf] k|fdfl0fs PsfO ld6/ (m) xf] . o;y{ 

sfo{sf] k|fdfl0fs PsfO Go'6g ld6/ (N-m) cyf{t\\ h'n (J) xf] . 

sfo{ b'O{ k|sf/sf x'G5g\ . tL x'g\Ù 3if{0f lj?4 sfo{ / u'?Tjfsif{0f lj?4  

sfo{ . 

s'g} j:t'nfO{ tfGbf jf 3r]6\bf hldgsf] ;txdf x'g] 3if{0f lj?4 sfo{  

ul/G5 . To;}n] s'g} klg j:t'nfO{ k[YjLsf] ;txdf tfg]/ jf 3r]6]/ rfndf NofpFbf 

ul/g] sfo{nfO{ 3if{0f lj?4 sfo{ elgG5 . 7]nfuf8f ws]Ng', af6f]df lxF8\g', ;fOsn 

u'8fpg' h:tf sfo{ 3if{0flj?4 sfo{sf pbfx/0f x'g\ . 

pbfx/0f–# 

lk|ofn] 100N sf] an nufP/ Pp6f 9'ª\uf l3;f/]/ 100m 6f9f k'¥ofpFbf pgLåf/f 

slt sfo{ ul/G5 < 

oxfF 

an (F) = 100N 

b'/L (d) = 100m 

sfo{ (w) = ? 

;"qcg';f/, W  = F × d 

   = 100 × 100 = 10,000J 

u'?Tj anlj?4 sfo{ M j:t'nfO{ u'?Tj ann] hlxn] klg tnlt/ tfG5 . s'g} klg 

j:t'nfO{ hldgaf6 dfly p7fpFbf u'?Tj an lj?4 sfd ul/G5 . j:t'nfO{ u'?Tj 

an lj?4 dfly p7fpFbf ul/g] sfdnfO{ u'?Tj an lj?4sf] sfo{ elgG5 . es'G8f] 

dflylt/ kmfNg', hldgdf /x]sf] 9'ª\uf prfNg', psfnf] af6f] lx+8\g', e¥ofª r9\g', 

Ogf/af6 kfgL lemSg' cflb u'?Tj an lj?4sf sfo{x¿ x'g\ . u'?Tj an lj?4 sfo{ 

lgsfNg lgDg ;"q k|of]u ul/G5 .  

sfo{ Ö j:t'sf] lk08 × u'?Tj k|j]u × prfO 

W = m × g × h 

pbfx/0f–$ 

s'g} j:t'sf] lk08 5kg 5 . pSt j:t'nfO{ p7fP/ 3m dfly k'¥ofpFbf slt sfo{ 

x'G5 < -u'?Tj k|j]u Ö 9.8m/s2
_ 

oxfF, j:t'sf] lk08 (m) = 5 kg 
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prfO (h) = 3m 

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

sfo{ (w) = ? 

;"qcg';f/, 

W  = m × g × h   = 5 × 9.8 × 3 

  = 1475 J 

;fdfYo{ (Power) 

b'O{ hgf dflg;n] a/fa/ sfd a/fa/ ;dodf k"/f ug{ ;Sb}gg\ . s;}n] l56f] ;S5g\ 

eg] s;}n] l9nf] . dfgf}+ kf;fª / ckmtfa gfdsf b'O{hgf JolStn] a/fa/ tf}nsf] ef/L 

lnP/ v]n d}bfgdf Ps 5]paf6 csf{] 5]p;Dd uP . o;/L hfFbf kf;fªnfO{ % ldg]6 

/ cfkmtfanfO{ * ldg]6 nfUof] . oL b'O{n] u/]sf] sfo{df s] leGgtf eof] < kf;fª / 

cfkmtfa b'j}n] a/fa/ sfo{ u/]sf 5g\ t/ Tof] sfo{ ;DkGg ug{ ltgn] nufPsf] ;do 

eg] km/s 5 . o;sf] cy{ xf] b'j}sf] ;fdYo{ km/s 5 . oxfF l56f] sfo{ ;DkGg ug{] 

kf;fªsf] ;fdYo{ a9L 5 eg] l9nf] sfo{ ;DkGg ug{] cfkmtfasf] ;fdYo{ sd 5 . 

k|ltPsfO ;dodf u/]sf] sfo{nfO{ ;fdYo{ (Power) elgG5 . 

;fdfYo{ Ö 
u/]sf] sfo{ 

 nfu]sf] ;do 
 cyjf P = 

W

t
  

sfo{nfO{ h'n (J) PsfOdf gflkG5 eg] ;dosf] k|fdfl0fs PsfO ;]s]G8 (s)  

xf] . To;}n] ;fdYo{sf] PsfO h'n k|lt;]s]G8 (J/s) cyf{t\ jf6 (W) xf] . s'g} oGqn] 

1 ;]s]G8df 1 h'n sfo{ u5{ eg] To;sf] ;fdYo{ a/fa/ 1 jf6 x'G5 . cZjzlSt 

(horse power), lsnf]jf6 (kw) / d]ufjf6 (Mw) klg ;fdYo{sf PsfO x'g\ . 

1hp = 746W,   1kW = 1000W     1mW = 100,0000W  

pbfx/0f–% 

ldª\dfsf] jhg 60kg 5 . pgnfO{ 4m cUnf] e¥ofª pSng @) ;]s]G8 nfU5 eg] 

pgsf] ;fdYo{ slt xf]nf < 

oxfF, ldª\dfsf] lk08 (m) = 60kg 

b'/L -prfO_ (d) = 4m 

;fdYo{ (P) = ? 

;"qcg';f/ 
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P = 
w

t
 = 

F × d

t
 = 

m × g × d

t
 = 

60 × 9.8 × 4

20
 = 117.6 w 

pbfx/0f–^ 

dRrfdfgn] 200N an nufP/ Pp6f afs; 5 m 6f9f;Dd tfg] . o;/L afs; 

tfGbf pgnfO{ 25 ;]s]G8 nfUof] eg] pgn] u/]sf] sfo{ / pgsf] ;fdYo{ kQf 

nufpg'xf];\ . 

oxfF, an (F) = 200 w 

b'/L (d) = 5m 

;do (t) = 25 sec 

sfo{ (w) = ? 

;fdYo{ (p) = ? 

;"qcg';f/, 

W = F × d 

 = 200 × 5 

 = 1000J 

ca km]l/ 

 P = 
w

t
  

 = 
1000J

 25 sec.
 = 40W 

sfo{, zlSt / ;fdYo{larsf] cGt/;DaGw (Relation between Work, 

Energy and Power) 

sfo{ ubf{ zlStsf] pkof]u ul/G5 . jf:tjdf sfo{ ug{ ;Sg] Ifdtf g} zlSt xf] . 

zlSt a9L x'Fbf sfo{ a9L x'G5 eg] zlSt sd eP sfo{ klg sd x'G5 . zlSt 

ePg eg] xfdLn] sfo{ ug{ ;Sb}gf}+ . 

sfo{ ubf{ zlSt Ps ¿kaf6 csf{]df ¿kfGt/ x'G5 . xfdLn] slt l56f] jf s'g 

b/df zlSt ¿kfGt/ u5f}+{ To;nfO{ g} ;fdYo{ elgG5 . sd ;dodf w]/} zlStnfO{ 

cGo zlStdf ¿kfGt/ ug{ ;Sbf ;fdYo{ a9L x'G5 . jf:tjdf ;fdYo{ eg]sf] zlSt 

¿kfGt/0fsf] b/ g} xf] . xfdLn] s'g} sfo{ ug{] k|lj|mofdf hlt l56f] / a9L zlSt 
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¿kfGt/ x'G5 plt g} l56f] / a9L sfo{ ;DkGg x'G5 . clg hlt l56f] sfo{ ;DkGg 

x'G5 plt g} ;fdYo{ a9L x'G5 . o;/L zlSt, sfo{ / ;fdYo{ cGt/ ;DalGwt 5g\ .     

ljrf/0fLo k|Zg 

xfdLn] vfgf gvfOsg lsg sfd ug{ g;s]sf] xf]nf < 

;Demg'kg{] s'/fx¿ 

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

@=  sfo{ ug{ ;Sg] IfdtfnfO{ zlSt elgG5 . o;nfO{ h'n (J) PsfOdf gflkG5 . 

#=  oflGqs zlSt, k|sfz zlSt, /f;folgs zlSt, tfkzlSt, WjlgzlSt, ljB't\\ 

 zlSt, r'DasLo zlSt / cf0fljs zlSt ljleGg yl/sf :j¿kx¿ x'g\ . 

$=  an k|of]uåf/f j:t'nfO{ rndf Nofpg'nfO{ sfo{ elgG5 . sfo{sf] k|fdfl0fs 

 PsfO h'n (J) xf] . 

%=  zlStnfO{ Pp6f ¿kaf6 csf{] ¿kdf abNg] k|lj|mofnfO{ zlStsf] ¿kfGt/0f 

 elgG5 . 

^=  ultzlSt / l:yltzlSt lgsfNg lgDg ;"qx¿ k|of]u ul/G5 M 

 ultzlSt Ö 
1

2
 mv2

   l:ylt zlSt Ö mgh 

&=  sfo{ @ k|sf/sf x'G5g\ . tL x'g\– 3if{0f lj?4sf] sfo{ / u'?Tj an lj?4sf] 

 sfo{ . 

*=  sfo{ ug{] b/nfO{ ;fdYo{ elgG5 . csf{] zAbdf zlSt ¿kfGt/0fsf] b/nfO{ 

 klg ;fdYo{ elgG5 . ;fdYo{sf] k|fdfl0fs PsfO jf6 (w) xf] . 

s] tkfO{+nfO{ yfxf 5 < 

rLgdf /x]sf] y|L hh{]h (Three Georges) afFw ;+;f/sf] ;aeGbf 7'nf] hn ljB't\ 

pTkfbg s]Gb| xf] . o;n] 22,500mW -d]ufjf6_ ljB't\ pTkfbg u5{ . 

cEof; 

!=  vfnL 7fpF eg{'xf];\ M 

 -s_  sfo{ ug{ ;Sg] IfdtfnfO{=============== elgG5 . 

 -v_  zlSt kl/jt{gsf] b/ eg]sf] ================== xf] . 

 -u_  alu/x]sf] kfgLdf================== zlSt x'G5 . 
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 -3_  tlGsPsf] u'n]nLdf ;lGrt x'g] zlSt============= xf] . 

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

 -s_  tnsf dWo] s'g ;"q k|of]u u/L ultzlSt lgsflnG5 < 

  -c_ E = mgh -cf_ E = 
1

2
 mv2  -O_ E = P × t -O{_ E = F × d 

 -v_  tnsf dWo] s'g] pks/0fn] ljB't\\ zlStnfO{ rfn zlStdf kl/0ft u5{ < 

  -c_ ljB't\ h]g]/]6/   -cf_ ljB't\\ ;]n 

  -O_ ljB't\\ lrd   -O{_ ljB't\\ kª\vf 

 -u_  es'G8f] xfGg prflnPsf] v'6\6fdf x'g] zlSt s'g xf] < 

  -c_ l:yltzlSt   -cf_ rfn zlSt 

  -O_ /f;folgs zlSt  -O{_ Wjlg zlSt 

 -3_  ;fdYo{sf] PsfO tnsf dWo] s'g xf] < 

  -c_ h'n  -cf_ Go'6g -O_ kf:sn  -O{_ jf6 

#=  l7s eP l7s -_ / a]l7s eP a]l7s -×_ lrx\g nufpg'xf];\ M 

 -s_  sfo{zlSt / ;fdYo{df cGt/ ;DaGw 5}g . 

 -v_  an k|of]u eP klg j:t'n] b'/L kf/ u/]g eg] lj1fgdf sfo{ ePsf]  

  dflgFb}g .  

 -u_  Ogf/af6 kfgL lemSg' u'?Tj an lj?4sf] sfo{ xf]Og . 

 -3_  Ps cZjzlSt (Horse power) a/fa/ 764J h'n x'G5 . 

$=  km/s 5'6\ofpg'xf];\ M 

 -s_ sfo{ / zlSt -v_ sfo{ / ;fdYo{ -u_ rfn zlSt / l:ylt zlSt 

%=  lgDg k|Zgx¿sf] hafkm lbg'xf];\ M 

 -s_  zlSt eg]sf] s] xf] < s'g} kfFr k|sf/sf zlStsf] gfd n]Vg'xf];\ . 

 -v_  rfnzlSt / l:ylt zlStsf tLg÷tLgcf]6f pbfx/0fx¿ lbg'xf];\ . 

 -u_  sfo{ eg]sf] s] xf] < o;sf] k|fdfl0fs PsfO n]Vg'xf];\ . 

 -3_  3if{0flj?4 sfo{ / u'?Tjan lj?4sf sfo{sf tLg÷tLgcf]6f pbfx/0f  

  lbg'xf];\ . 
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 -ª_  zlStsf] ¿kfGt/0f s] nfO{ elgG5 < s'g} b'O{cf]6f pbfx/0f lbg'xf];\ . 

 -r_  ;fdYo{ eg]sf] s] xf] < ;fdYo{sf] k|fdfl0fs PsfO s'g xf] < 

 -5_  gflhofsf] eGbf l5l/ªsf] ;fdYo{ a9L 5 eGgfn] s] a'lemG5 < 

 -h_  zlSt / sfo{larsf] ;DaGw k|i6 kfg{'xf];\ . 

 -em_  sfo{ / ;fdYo{ larsf]  ;DaGw k|i6 kfg{'xf];\ . 

^=  tnsf] lrq x]/L ;f]lwPsf k|Zgsf] hafkm lbg'xf];\ M 

 -c_  lrqn] s'g zlSt b]vfPsf] 5 < 

 -cf_  To;sf] kl/efiff n]Vg'xf];\ . 

 -O_  ;f]xL k|sf/sf] zlStsf b'O{cf]6f pbfx/0f lbg'xf];\ . 

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

 -s_  vfgf gvfO{ nfdf] ;do sfo{ ug{ ;lsFb}g . 

 -v_  Pp6f kvf{nnfO{ xftn] ws]ln/xFbf sfo{ ePsf] dflgFb}g . 

 -u_  a];sg bafOPsf] l:k|ªdf l:ylt zlSt x'G5 . 

*=  lgDgj:t'x¿df s'g s'g zlSt 5 < n]Vg'xf];\ M 

 -s_ ;"o{  -v_ u'n]nLaf6 kmflnPsf] 9'ª\uf -u_ ;]n -Aof6«L_  

 -3_ Pstnf dfly /x]sf] 9'ª\uf  -ª_ sDkg ePsf] tf/ 

(=  tnsf] cg';f/ zlSt ¿kfGt/0f ug{] oGqsf] gfd n]Vg'xf];\ M 

 -s_ ljB't\\af6 oflGqs   -v_ /f;folgsaf6 ljB't\\ 

 -u_ ljB't\af6 k|sfz   -3_ oflGqsaf6 ljB't\\ 

!)= tnsf ul0ftLo ;d:ofx¿ xn ug{'xf];\ M 

-s_  20kg lk08 ePsf] 9'ª\ufnfO{ !) ld6/ dfly k'¥ofpFbf To;df slt 

 zlSt ;lGrt x'G5 <                                       [1960 J] 

-v_  Pp6f sf/sf] lk08 2000kg 5 . olb pSt sf/ 20m/s sf] ultdf 

 u'l8/x]sf] 5 eg] To;df /x]sf] rfn zlSt slt x'G5 <            [400000 J] 

-u_  ;'lgtfsf] jhg 40kg 5 . ha pgL 10m cUnf] 6fj/df r9\l5g\ eg] 

 pgn] slt sfo{ u/]sf] 7x5{ <                          [3920 J] 
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-3_  s'g} lx6/n] 10 ldg]6df 450000J ljB't\\ vkt u5{ eg] lx6/sf] 

 ;fdYo{ slt xf]nf <                                                           [750 W] 

-ª_  ;fljqfn] 200N an nufP/ Pp6f 6«nLnfO{ 30 ;]s]G8df 6m 6f9f 

 n}hflG5g\  eg] pgsf] ;fdYo{ slt xf]nf <                                         [40 W] 

-r_  l;¢fGtsf] jhg 50kg 5 . p;n] 19.6 ld6/ cUnf] e¥ofª r9\g 30 

 ;]s]G8 nufpF5 eg] p;sf] ;fdYo{ slt xf]nf <          [320 W] 

kl/of]hgf sfo{ 

!=  tkfO{+sf 5 hgf ;fyLx¿sf] lk08 gfkL gf]6 ug{'xf];\ . ca kfFr} hgf 

;fyLnfO{ v]n d}bfgsf] Ps 5]paf6 csf{] 5]p;Dd bf}8g nufpg'xf];\ / ;do 

gf]6 ug{'xf];\ . To;kl5 ;a}n] u/]sf] sfo{ / ;fdYo{ lgsfNg'xf];\ . 

@=  tkfO{+sf] ;d'bfodf /x]sf snsf/vfgfsf] canf]sg e|d0f ug{'xf];\ / ToxfF 

k|of]u x'g] zlStsf ;|f]tsf] ;"rL agfpg'xf];\ . ;fy} ToxfF zlSt ¿kfGt/0f 

s;/L ePsf] 5 n]Vg'xf];\ . 
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kf7 – ^   tfk (Heat) 
 

lxpFbdf xfdL 3fd tfK5f}+ lsg xf]nf < lr;f sk8f tyf cgfhx¿ 3fddf ;'sfOg] 

sf/0f s] xf] < xfd|f] b}lgs hLjgdf tfksf] w]/} 7'nf] dxTj 5 . dflg;b]lv ;a} 

hgfj/ / af]6la?jfnfO{ afFRgsf nflu tfk rflxG5 . xfdL vfgf ksfpg, tfKg, 

cgfh ;'sfpgb]lv w]/} sfddf tfksf] k|of]u u5f}{+ . tfk eg]sf] Psk|sf/sf] zlSt 

xf] hf] kbfy{df c0f'x¿sf] sDkg -ultzlSt_ af6 k|fKt x'G5 . 

tfksf ;|f]tx¿ 

h'g j:t'n] tfk lbG5, To;nfO{ tfksf] ;|f]t (Source of heat) elgG5 . 

afof]km\o'n, ;"o{, hLjfjz]if OGwg, afof]Uof;, ljB't\ cflb tfksf ;|f]t x'g\ . 

!=  ;"o{ (The Sun) 

k[YjLsf] nflu tfksf] d'Vo ;|f]t ;"o{ xf] . ;"o{sf] tfk gx'g] xf] eg] k[YjLdf 

hLjsf] cl:tTj /xg] lyPg . ;"o{sf] tfkn] ubf{ g} hnrj|m rN5 . clxn] 

;"o{sf] tfkaf6 tfk -kfgL ttfpg]_ / ljB't\ ;d]t pTkfbg x'G5 . ;"o{df 

ydf{]Go'lSno/ km\o'hg k|lj|mofaf6 tfk lg:sG5 . 

@=  hLjfjz]if OGwg (Fossil fuel) 

d[t hLjx¿sf] caz]ifaf6 aGg] OGwgnfO{ hLjfjz]if OGwg elgG5 . sf]Onf, 

vlght]n -l8h]n k]6«f]n_, k|fs[lts UofF; cflb o;sf pbfx/0f x'g\ . cfh 

ef]ln ;x/ahf/df vfgf ksfpg, kfgL ttfpg, sf]7f Gofgf] kfg{ ;d]t 

k|fs[lts Uof; (LPG) k|of]u x'G5 . sf]Onf / dl6t]n vfgf ksfpg k|of]u 

x'G5g\ . l8h]n, k]6«f]n h:tf OGwg oftfoftsf ;fwgdf k|of]u x'G5g\ . 

hLjfjz]if OGwg klg tfksf] Pp6f k|d'v ;|f]tdWo] k5{ . 

#=  h}ljs OGwg (Biofuel) 

h}ljs OGwg klg tfksf] k|d'v ;|f]t g} xf] . k|f0fL tyf jg:kltaf6 k|fKt x'g] 

5\jfnL, k/fn, bfp/f, u'OF7f cflbnfO{ h}ljs OGwg elgG5 . xfd|f ufpF3/df 

o:tf h}ljs OGwg k|of]u u/]/ vfgf ksfpg], sf]7f ttfpg], cfuf] tfKg], 

kfgL ttfpg] cflb sfd ul/G5 . ufO{ e}F;Lsf] uf]a/ ;'sfP/ u'OF7f agfOG5 . 

To:t} dflg; tyf hgfj/sf] dnd"q cflb s'xfP/ UofF; lgsflnG5 . To;nfO{ 

h}ljs UofF; elgG5 . 
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$= ljB't\\ (Electricity) 

ljB't\\ nf]slk|o / ;lhnf] zlStsf] ;|f]t xf] . ljB't\\af6 rNg] lx6/, OG8S;g 

r'Nxf], Od;{g lx6/, cfO/g cflbn] tfk lbG5g\ . hnljB't\\ ;lhnf] / ;:tf] 

zlStsf] ;|f]t xf] . t/ k|z:t hnljB't\\ Ifdtf x'Fbfx'Fb} klg xfdLn] ljB't\\ 

pNn]Vo dfqfdf pTkfbg ug{ ;s]sf 5}gf}+ . 

tfksf] c;/ (Effect of heat) 

kbfy{df tfksf] ljleGg vfnsf] c;/ x'G5 . tfkn] j:t'sf] cfotg, tfkj|md, 

3f]Nodfqf, ca:yf cflbdf kl/jt{g x'G5 . tfkn] kbfy{df /f;folgs kl/jt{g 

;d]t ub{5 .  

!=  ca:yfdf kl/jt{g M kbfy{sf # ca:yf x'G5g\– 7f];, t/n / UofF; . k|s[ltdf 

kfgL tLgcf]6} ca:yfdf kfOG5 . a/km -7f];_, kfgL -t/n_ / jfik  

-UofF;_ kfgLsf # ca:yf x'g\ . ttfpFbf a/km kfgLdf / kfgL afkmdf kl/0ft 

x'G5 .  

7f];         t/n         Uof; 

     

lr:ofpFbf kl/jt{gsf] of] ca:yf l7s pN6f] x'G5 . o;/L tfkn] j:t'sf] 

ca:yf kl/jt{g u5{ . 

@=  cfotgdf kl/jt{g M ttfpFbf kbfy{sf] cfotgdf j[l4 x'G5 . tfkåf/f 

kbfy{sf] cfotgdf x'g] j[l4nfO{ k|;f/ (Expansion) elgG5 . 

 lj|mofsnfk–! 

 

lrq g+= ^=! 

lrqdf b]vfPh:t} u|]j;f08sf] rSsf / 8Nnf] lng'xf];\ . o; pks/0fdf wft'sf] 

8Nnf] rSsfaf6 l7Ss l5g{] x'G5 . ca 8Nnf] (ball) nfO{ l:kl/6 NofDk jf 

tfk tfk 
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d}gaQLdf s]xLa]/ ttfpg'xf];\ . 8Nnf] tft]kl5 To;nfO{ l/ª -rSsf_ af6 

l5/fpg'xf];\ . ttfO;s]kl5 8Nnf] rSsfaf6 l5b{}g . tfkåf/f k|;f/ eO{ 8Nnf]sf] 

cfotgdf j[l4 ePsfn] g} 8Nnf] rSsfaf6 gl5/]sf] xf] . o;af6 tfkåf/f 7f];sf] 

k|;f/ x'G5 -cfotg j[l4 x'G5_  eGg] yfxf x'G5 . 

lj|mofsnfk–@ 

Pp6f ljs/df 6Dd e/L kfgL lng'xf];\ / To;nfO{ lj:tf/} ttfpg'xf];\ . s]xLa]/ 

ttfPkl5 las/af6 kfgL kf]lvG5 . ttfpFbf kfgLsf] cfotg a9]sf] x'gfn] g} kfgL 

kf]lvPsf] xf] . o;af6 tfklbFbf t/n j:t'sf] cfotg a9\5 eGg] yfx x'G5 . 

 

lrq g+= ^=@ M  

lj|mofsnfk–  Pp6f vfnL l;;L lng'xf];\ / To;sf] d'vdf Pp6f a]n'g hf]8]/ xfjf 

gl5g{] u/L 6Dd afFWg'xf];\ . ca l;;Lleqsf] xfjfnfO{ l:kl/6 NofDkn] ttfpg'xf];\ . 

ttfpFb} hfFbf l;;Lsf] d'vsf] a]n'g k'mNb} hfG5 .  tfkåf/f j]n'g leqsf] xfjfsf] 

cfotg a9]sf]n] g} a]n' km'n]sf] xf] . o;af6 yfxf x'G5 ls tfkåf/f Uof;sf] 

cfotgdf j[l4 x'G5 . 

 

lrq g+= ^=# 
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tfksf] pkof]lutf 

tfk lgDg sfddf k|of]u ul/G5 M 

-s_  vfgf ksfpg   -v_  n'uf ;'sfpg 

-u_  cGg tyf ;fukft ;'sfpg -3_  crf/, df5fdf;' / u]8fu'8L ;'sfpg 

-ª_  snsf/vfgf rnfpg  -r_  z/L/ Gofgf] /fVg 

tfksf] k|;f/0f (Transmission of heat) 

vfgf ksfpFbf efF8f]sf] ;txdf 5f]of] eg] kf]N5 lsgxf]nf < tftf]kfgLdf xft 

rf]kNbf tftf] cg'ej u5f{}+ eg] a/kmnfO{ 5'Fbf lr;f] cg'ej x'G5 . o:tf] lsg 

ePsf] xf] < s'g} j:t' tftf] jf lr;f] nfUg] s'/f tfk stf ;5{ eGg] s'/fdf e/  

k5{ . tftf] efF8f] 5'Fbf efF8f]af6 xfd|f] 5fnfdf tfk ;5{ / xfdLnfO{ efF8f] tftf] 

nfU5 t/ a/km 5'Fbf xfd|f] 5fnfaf6 a/kmdf tfk ;5{ / xfdLnfO{ a/km lr;f]  

nfU5 . 

tfk Ps j:t'af6 csf{] j:t'df ;b{5 . Ps j:t'af6 csf{] j:t'df tfk ;g{] 

k|lj|mofnfO{ tfksf] k|;f/0f elgG5 . tfksf] k|;f/0f # tl/sfaf6 x'G5 . tL x'g\– 

;Grfng, ;+jfxg / ljsLs/0f .  

!= ;Grfng (Conduction) 

wft'nfO{ ttfpFbf klxn] tfksf] ;|f]t glhssf c0f'x¿ tfku|x0f u/L tfT5g\ 

/ logdf sDkg x'G5 . oL c0f'n] ;Fu}sf] c0f'nfO{ tfk lbG5g\ / j|mdzM Ps 

5]paf6 csf{] 5]pdf tfk ;/]/ hfG5 . c0f'x¿ cfkm\gf] :yfgaf6 g;/L Pp6f 

c0f'n] ;Fu}sf] csf{] c0f'nfO{ tfk lbg] k|lj|mofaf6 tfk ;b{5 eg] To:tf] tfk 

;g{] k|lj|mofnfO{ ;Grfng (conduction) elgG5 . 7f]; j:t'x¿df tfk o; 

ljlwaf6 ;b{5 . t/ ;a} 7f]; j:t'df tfk ;b{}g . tfk g;g{] 7f]; j:t'nfO{ 

tfksf] s'rfns elgG5 . sf7, Knfl:6s cflb tfksf s'rfns (Non-

conductor) x'g\ . tfk ;g{] j:t'nfO{ tfksf] ;'rfns (Good conductor) 

elgG5 . wft'x¿ tfksf ;'rfns x'g\  

 lj|mofsnfk–$ 

kmnfdaf6 ag]sf] Pp6f nfdf] 58 lng'xf];\ / To;sf] Ps 5]p cfuf]df 

xfNg'xf];\ . t'?Gt} csf{] 5]pdf xftn] 5'g'xf];\ . s] tftf] cg'ej x'G5 . s]xLa]/ 

/8nfO{ cfuf]df tfTg lbg'xf];\ -w]/} tfTg lbg'kb{}g_ / km]l/ csf{] 5]pdf xftn] 

5'g'xf];\ . s] xftn] tftf] cg'ej u¥of] < of] tfk s;/L cfof] xf]nf < 5nkmn 

u/L lgisif{ lgsfNg'xf];\ . 
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 lj|mofsnfk–% 

Pp6f kmnfdsf] /8df k|To]s 5 cm df d}g 6fF;]/ Pp6f lkg uf8\g'xf];\ ca 

wft'sf] 808Lsf] Ps 5]p s'g} 7fpFdf c8\ofP/ csf{] 5]paf6 lj:tf/} 

ttfpg'xf];\ . d}gåf/f 6fFl;Psf lkgx¿ s] x'G5g\ < lkg v:bf stfaf6 klxn] 

v:5g\ <  

tfksf] ;|f]t ePsf] 5]plt/af6 lkg emg{ yfN5 / of] j|md j|mdzM csf{] 

lbzflt/ ;5{ . o;n] tfksf] ;|f]tsf] 5]pdf /x]sf] efuaf6 /8sf] csf{] 

efult/ j|mdzM tfk ;5{ eGg] a'emfpF5 . of] ;Grfng k|lj|mof xf] . 

@=  ;+jfxg (Convection) 

t/n / UofF; kbfy{df tft]sf c0f'x¿ xn'sf eO{ dfly hfG5g\ / To; 7fpFdf 

lr;f c0f' el/g k'U5g\ . c0f'x¿sf] rfnåf/f tfk ;g]{ k|lj|mofnfO{ ;+jfxg 

(convection) elgG5 . 

 

 lj|mofsnfk–^ 

Pp6f ljs/df # efu hlt kfgL lng'xf];\ / To;df lgnf] d;Lsf s]xL 

yf]kfx¿ xfNg'xf];\ . ca ljs/nfO{ l6«kf]8 :6\ofG8dfly /fv]/ ttfpg'xf];\ . 

d;L /x]sf] /ª\uLg kfgLsf] rfn s:tf] x'G5 < ljs/df /ª\uLg kfgL lj:tf/} 

dfly hfG5 / To; 7fpFdf dflysf] lr;f] kfgL cfpF5 . 

k[YjLdf xfjf rNg] k|lj|mof klg ;+jfxg xf] . lbgdf hldg tfT5 / 

hldg;Fu}sf] xfjf tft]/ xn'sf eO{ dfly hfG5 . To; 7fpFdf ;d'Gb|lt/af6 

lr;f] xfjf cfpF5 . o;/L lbgdf ;d'Gb|af6 hldglt/ xfjf axG5 . /ftdf 

xfjfsf axfj o;sf] l7s ljk/Lt lbzfdf x'G5 .  

 ljrf/0fLo k|Zg 

 aln/x]sf] cfuf]df w'jfF lsg dflylt/ hfG5 < 

#=  ljsL/0f (Radiation) 

;Grfng / ;+jfxg k|lj|mofåf/f tfk ;g{ dfWodsf] h?/t kb{5 . t/ ;"o{af6 

ljgf dfWod k[YjL;Dd tfk cfOk'U5 . ljgf dfWod tfk k|;f/0f x'g] 

lj|mofnfO{ ljsL/0f (Radiation) elgG5 . ;"o{ / k[YjLsf] lardf z"Go 5 . t/ 

;"o{sf] tfk k[YjL;Dd cfOk'U5 . cyf{t\ ljgf dfWod ;"o{sf] tfk k[YjL;Dd 

cfOk'U5 . z"Godf ljsL/0f (Radiation) k|lj|mofåf/f tfk ;b{5 . 
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yd{; ˆnfS; (Thermas flask) 

nfdf] ;do;Dd tftf] j:t'nfO{ tftf] / lr;f] j:t'nfO{ lr;f] /fVg 

;lsg] efF8f]nfO{ yd{; km\nfS; elgG5 .  

 

lrq g+= ^=$  

yd{;df sfFraf6 ag]sf b'O{ txx¿ x'G5g\ / tL b'O{ txsf lardf z"Go (Vacuum) 

agfOPsf] x'G5 . leqL leQfdf rfFlbsf] 6Nsg] tx x'G5 . o;nfO{ wft', sf7 jf 

Knfl:6ssf] a6\6fdf /flvG5 . o;nfO{ ss{n] c8\ofP/ /flvPsf] x'G5 . yd{;sf] 

;+/rgf sfFrn] ag]sf] / sfFr tfksf] s'rfns ePsfn] ;Grfng k|lj|mofaf6 tfk 

;b{}g . sfFrsf b'O{kq lardf z"Go ePsfn] ;+jfxg ljlwaf6 tfk ;b{}g . sfFrsf] 

ˆnf:ssf] leqL kqdf rfFbL h:tf] 6Nsg] wft'sf] tx /flvPsf]n] o;n] tfk 

k/fjt{g u5{ / ljsLs/0f k|lj|mofåf/f tfk ;g{ ;Sb}g . o;} sf/0f yd{;df nfdf] 

;do;Dd tftf] j:t' tft} / lr;f] j:t' lr;} /xG5 . 

tfk / tfkj|md (Heat and Temperature) 

lj|mofsnfk–& 

b'O{cf]6f ljs/ lng'xf];\ klxnf] ljs/ 'A' df 200ml lr;f] kfgL /fVg'xf];\ / gfk]/ 

tfkj|md gf]6 ug{'xf];\ . To;}u/L bf];|f] ljs/ 'B' df 200ml tftf] kfgL lng'xf];\ / 

tfkj|md l6kf]6 ug{'xf];\ . ca b'j} ljs/sf] kfgL t];|f] ljs/ 'C' df ld;fpg'xf];\ / 

tfkj|md gfk]/ l6Kg'xf];\ . t];|f] ljs/df x'g] kfgLsf] tfkj|md slt xf]nf < t];|f] 

ljs/ 'C' sf] kfgLsf] tfkj|md ljs/ 'A' sf] kfgLsf] tfkj|mdeGbf a9L x'G5 eg] 

ljs/ 'B' sf] kfgLsf] tfkj|mdeGbf sd x'G5 . o:tf] lsg ePsf] xf]nf < o; 

k|of]udf tfk tftf] kfgLaf6 lr;f] kfgLdf ;5{ . h;n] ubf{ tftf]kfgLn] tfk 5f]8\5 

eg] lr;f] kfgLn] tfk k|fKt u5{ . o;}sf/0f ld>0fsf] tfkj|md ;'?sf] tftf] 

kfgLsf]eGbf sd / ;'?sf] lr;f] kfgLsf] eGbf a9L x'G5 . tfk hlxn] klg pRr 

tfkj|mdsf] j:t'af6 sd tfkj|md ePsf] j:t'df ;b{5 . 

j:t'nfO{ ttfpFbf o;sf c0f'x¿df sDkg x'G5 . c0f'x¿sf] sDkgaf6 ult zlSt 

k}bf x'G5 . j:t'df /x]sf c0f'x¿sf] ultzlStsf] of]u g} tfkzlSt xf] . tfkn] ubf{ 

j:t'sf] tfkj|md 36a9 x'G5 . t;y{ tfk g} tfkj|mdsf] sf/0f xf] . tfknfO{ h'n 

(J) PsfOdf gflkG5 . j:t'sf] tftf]kg jf lr;f]kgsf] dfqfnfO{ tfkj|md  

elgG5 . tfkj|md tfksf] sf/0faf6 36a9 x'g] ePsfn] tfkj|md tfksf] c;/ xf] . 

tfkj|mdsf] k|fdfl0fs PsfO s]lNeg (K) xf] . 

tfkdfks oGq (Thermometer) 
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s'g} j:t'nfO{ 5'Fbf xfdLn] Tof] j:t' tftf] jf lr;f] s] xf] yfxf kfpg ;S5f}+ . t/ 

To;sf] tftf]kg jf lr;f]kgsf] dfqf slt xf] eGg ;Sb}gf}+ . j:t'sf] tftf]kg jf 

lr;f]kgsf] dfqfnfO{ tfkj|md elgG5 . j:t'sf] tfkj|md gfKg pks/0f k|of]udf 

NofOG5 . j:t'sf] tfkj|md gfKg k|of]u x'g] pks/0fnfO{ tfkdfks oGq elgG5 . 

ydf{]ld6/df Pp6f sfFrsf] afSnf] gnLleq dl;gf] s]lzsf gnL (Cabillary tube) 

/flvPsf] x'G5 . pSt s]lzsf gnLsf] b'j}lt/ aGb x'G5 . s]lzsf gnLsf] tNnf] 5]p 

km's]sf] x'G5 h;nfO{ aNj (bulb) elgG5 . aNaleq kf/f] -ds{/L_ /flvPsf]  

x'G5 . ha ydf{]ld6/sf] aNa tftf] j:t'sf] ;Dks{df cfpF5, o;leqsf] kf/f] tfT5 / 

o;sf] cfotg a9\5 -k|;f/ x'G5_ . cfotg a9]kl5 kf/f] s]zgnLdf dflylt/ r9\g 

yfN5 . s]zgnL 9fSg] afSnf] sfFrsf] gnLdf cª\sx¿ clª\st ul/Psf] x'G5 . ;tx 

h'g cª\sdf k'U5, To; kbfy{sf] tfkj|md Tolt g} x'G5 . t/nnfO{ ttfpFbf o;sf] 

cfotg a9\b5 eGg] l;4fGtsf] cfwf/df tfkdfks oGqn] sfd u5{ . 

tfkdfks oGqdf kf/f] jf cNsf]xn /flvPsf] x'G5 . oL b'j} kbfy{ xflnPsf] 

ydf{]ld6/sf sfo{df s]xL leGgtf 5 . kf/f]sf] klUng] tfkj|md –39°C / plDng] 

tfkj|md 357°C x'G5 . rfFbL h:tf] 6lNsg] ePsfn] gnLdf kf/f]sf] ;tx x]g{ 

;lhnf] x'G5 . of] km/flsnf] tfkj|md y|f]Gh cGt/df t/n ca:yfdf /xG5 . ;fy} 

tfkj|md j[l4df x'g] o;sf] cfotg j[l4 Psgfzsf] x'G5 . of] sfFrsf] ;txdf 

6fFl;Fb}g . o;}n] ydf]{ld6/df k|of]u x'g] t/ndf kf/f] pko'St x'G5 . 

cNsf]xn klg kf/f] h:t} sf]7fsf] tfkj|mddf t/n ca:yfdf g} x'G5 . cNsf]sn 

/ªxLg eP klg o;nfO{ /ª\ufP/ ;lhn} b]Vg ;Sg] agfpg ;lsG5 . kf/f]sf] hDn] 

tfkj|md –39°C ePsfn] w]/} Go"g tfkj|md gfKg o;sf] k|of]u ug{ ;lsFb}g . t/ 

cNsf]xnsf] hDdf tfkj|md –115ºC ePsfn] w]/} Go"g tfkj|md gfKg] sfo{df 

o;nfO{ k|of]u ug{ ;lsG5 . cNsf]xnsf] pDng] tfkj|md 78°C 5 . To;}n] 

cNsf]xn ydf{]ld6/n] pDn]sf] kfgLsf] tfkj|md (100°C) gfKg ;lsFb}g . 

 

                        

lrq g+= ^=% -s_ ds{/L ydf{]ld6/   -v_ cNsf]xn ydf{]ld6/ 

 

ljrf/0fLo k|Zg 
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lxdfn cf/f]x0f ubf{ kf/f] / cNsf]xn ydf{]ld6/ dWo] s'g ydf{]ld6/ nfg' pko'St 

xf]nf < 

 

tfkdfks oGqsf] :s]n lgwf{/0f (Calibration of thermometer) 

:s]ncg';f/ tfkdfks oGqdf l7s l7s :yfgdf tfkj|mdsf cª\sx¿ clª\st ug{] 

sfdnfO{ tfkdfks oGqsf] :s]n lgwf{/0f (Calibration of thermometer) elgG5 . 

ydf{]ld6/sf] :s]n lgwf{/0f sfo{ ubf{ ;aeGbf klxn] b'O{cf]6f crn laGb'x¿ -

dflyNnf] crn laGb' / tNnf] crn laGb'_ lgwf{/0f u/]/ lrx\g nufOG5 . 

dflyNnf] crn laGb' M :6\ofG88{ jfo'd08nLo rfk (760 mmHg) df z'4 kfgLsf] 

pDng] tfkj|md lglZrt x'G5 . To;nfO{ g} dflyNnf] crn laGb' (upper fixed 

point) elgG5 . ;]lN;o; :s]ndf o;nfO{ 100ºC dflgG5 eg] km/]gxfO6 :s]ndf 

dflyNnf] crn laGb'nfO{ 212ºC dflgG5 . 

lj|mofsnfk–* 

Pp6f R.B flask df cfwf hlt kfgL /fvL @ cf]6f Kjfn ePsf] ss{af6 o;sf] d'v 

aGb u/f}+ . ca tL KjfndWo] Pp6f Kjfndf cª\s lgwf{/0f ug'{kg{] ydf{]ld6/ / csf{] 

Kjfndf 'L' cfsf/sf] sfFrsf] gnL 3';fpg'xf];\ . ca flask sf] kfgLnfO{ lj:tf/} 

ttfpg'xf];\ . o;f] ubf{ sfFrsf] gnL / ydf{]ld6/ b'j} kfgLdfly afkmdf kg{] u/L 

/xg'kb{5 . ha kfgL pDnG5 ydf{]ld6/ leqsf] kf/f] Pp6f laGb'df uP/ l:y/  

x'G5 . ToxL laGb' g} dflyNnf] crn laGb' xf] . 

 

 

lrq g+= ^=^ dflyNnf] crn ljGb' lgwf{/0f 

tNnf] crn laGb' M :6\ofG88{ jfo'd08nLo rfk (760mmHg) df z'4 a/kmsf] kUng] 

tfkj|md lglZrt x'G5 . To; tfkj|mdnfO{ tNnf] crn laGb' (Lower fixed point) 
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elgG5 . ;]lN;o; :s]ncg';f/ of] laGb'sf] tfkj|md 0ºC x'G5 eg] km/]gxfO6 :s]ndf 

32ºF x'G5 . 

 

lj|mofsnfk–( 

Pp6f ;f]nLnfO{ :6\ofG8df /fvL lrqdf b]vfP h:t} pks/0f h8fg ug{'xf];\ . ca 

;f]nLdf a/kmsf 6'j|mf xfn]/ cª\s lgwf{/0f ug{'kg{] ydf{]ld6/sf] aNa 3';fpg'xf];\ . 

o;f] ubf{ ydf{]ld6/ leqsf]  kf/f] emg{ yfN5 / Pp6f lglZrt laGb'df k'u]/ l:y/ 

x'G5 . Tof] laGb' g} tNnf] crn laGb' xf] .  

 

lrq g+= ^=& tNnf] crn ljGb' lgwf{/0f 

dflyNnf] / tNnf] crn laGb' kQf nfu]kl5 ;]lN;o; :s]ndf tL b'O{ laGb' larsf] 

efunfO{ l7s a/fa/ 100 efudf afFl8G5 . o;df k|To]s 1 efu a/fa/ 1ºC x'G5 . 

km/]gxfO6 :s]nsf] xsdf tL b'O{ laGb'larsf] efunfO{ 180 a/fa/ efudf  

afFl8G5 . o;df k|To]s 1 efu a/fa/ 1ºF x'G5 . 

tfkj|mddf :s]nx¿ M 

-s_ ;]lN;o; :s]ndf z'4 kfgLdf hDg] / pDng] tfkj|md j|mdzM 0ºC / 100ºC 

x'G5 . o; :s]ndf kfgLsf] hDg] / pDng] laGb'larsf] tfkj|mdnfO{ 100 

v08df afFl8G5 . 

-v_  km/]gxfO6 :s]ndf z'4 kfgLsf] hDg] / pDng] tfkj|md j|mdzM 32ºF / 

212ºC x'G5 . o; tfkj|mddf kfgLsf] hDg] / pDng] laGb'larsf] tfkj|mdnfO{ 

180 v08df afFl8G5 .  

-u_ s]lNeg :s]ndf z'4 kfgLsf] hDg] tfkj|md 273K / pDng] tfkj|md 373K 

x'G5 . oL b'O{ laGb'larsf] tfkj|mdnfO{ 100 a/fa/ v08df afFl8G5 . 

 oL :s]nx¿larsf] cGt/;DaGwnfO{ lgDg ;"qdf JoSt ug{ ;lsG5 M 
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C – 0

100
 = 

F – 32

180
 = 

K – 273

100
  

 pbfx/0f– ! 

 40ºC nfO{ km/]gxfO6df ¿kfGt/ ug{'xf];\ .  

 oxfF, 
C – 0

100
 = 

F – 32

180
  

40 – 0

100
 = 

F – 32

180
  

40

100
 = 

F – 32

180
   

  F – 32 = 4 × 180 

 or,  10F – 320 = 720 

  10F = 720 + 320 

  F = 
1040

10
 = 104F 

 pbfx/0f– @ 

 27ºC a/fa/ slt s]lNeg x'G5 < 

C – 0

100
 = 

K – 273

180
  

 27 × 100 = 100 (K – 273) 

 2700 = 100K – 27300 

 100K – 27300 = 2700 

 100K = 2700 + 27300 

 K = 
30000

100
 = 300 Kelvin 

tfkdfksoGqsf k|sf/x¿ 

sfdsf] cfwf/df tfkdfks oGq ljleGg vfnsf x'G5g\ . oxfF s]xL ydf{]ld6/af/] 

5f]6s/Ldf pNn]v ul/G5 . 

-s_  lSnlgsn ydf{]ld6/  
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dflg;sf] z/L/sf] tfkj|md gfKg k|of]u x'g] ydf{]ld6/nfO{ lSnlgsn ydf{]ld6/ 

elgG5 . of] ydf{]ld6/ ;]lN;o; cyjf km/]gxfO6 :s]ndf kfOG5 . ;]lN;o; 

:s]nsf] lSnlgsn ydf{]ld6/df 35°C b]lv 42ºC ;Dd cª\sx¿ clª\st 

ul/Psf] x'G5 . km/]gxfO6 :s]nsf] lSnlgsn ydf{]ld6/df 94ºF b]lv 108ºF 

;Dd tfkj|md clª\st ul/Psf] x'G5 . :j:y dflg;sf] z/L/sf] tfkj|md 37ºC 

cyf{t\\ 98.6ºF x'G5 . z/L/df Hj/f] cfPsf] 5 ls 5}g eg]/ gfKg k|of]u ul/g] 

ydf{]ld6/ oxL xf] . of] ydf{]ld6/ aNaeGbf dfly ;fF3'/f] 3fF6L (constriction) 

x'G5 . of] ;fF3'/f] 3fF6Ln] tfkj|md gfKbf gnLdf r9]sf] kf/f]nfO{ ;lhn} tn 

emg{ lbFb}g / tfkj|md gfKg ;lhnf] x'G5 . ydf{]ld6/nfO{ em8\sf/]kl5 dfq 

gnLdf r9]sf] kf/f] aNadf kmls{G5 . lSnlgsn ydf{]ld6/sf] gnL tLgs'g] 

cyf{t\\ lk|Hd]l6s x'G5 . of] cfsf/n] s]lzsf gnLleqsf] dl;gf] kf/f]nfO{ df]6f] 

b]vfpF5 / tfkj|md x]bf{ kf/f]sf] ;tx b]Vg ;lhnf] k5{ .  

gf]6 M cfhef]ln ds{/L / cNsf]xn ydf{]ld6/eGbf l8lh6n ydf{]ld6/ a9L 

k|of]udf cfpg yfn]sf] 5 . of] ydf{]ld6/df tfkj|md ;f]em} cª\sdf cfpF5 . 

o;df s'g} ydf{]d]l6«s t/n kbfy{ k|of]u ul/Psf] x'Fb}g . 

 

lrq g+= ^=* M lSnlgsn ydf{]ld6/ 

k|of]uzfnf ydf{]ld6/ (Laboratory Thermometer) 

k|of]uzfnfdf tfkj|md gfKg k|of]u x'g] ydf{]ld6/nfO{ k|of]uzfnf ydf{]ld6/ elgG5 . 

of] ;fwf/0f ydf{]ld6/ xf] . o;df aNa tft]kl5 kf/f] cfkm}+ dfly r9\g] / tn emg{] 

x'G5 . of] k|foM h;f] ;]lN;o; :s]nsf] x'G5 . o;df aNa dfly ;fF3'/f] 3fF6L 

/flvPsf] x'Fb}g . ;fwf/0ftof o;df –10ºC b]lv 110ºC ;Ddsf cª\sx¿ clª\st 

ul/Psf] x'G5 . 

lrq g+= ^=( M k|of]uzfnf ydf{]ld6/ 
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ljrf/0fLo k|Zg 

ydf{]ld6/df t/n kbfy{sf] ¿kdf kf/f] k|of]u ul/g] sf/0f s] xf]nf < 

;Demg'kg{] s'/fx¿ 

!=  j:t'df /x]sf c0f'x¿sf] ultzlStsf] of]unfO{ g} tfk elgG5 . 

@=  j:t'sf] tftf]kg / lr;f]kgsf] gfknfO{ tfkj|md elgG5 . o;sf] k|fdfl0fs 

 PsfO s]lNeg xf] . 

#=  tfklbg] j:t'nfO{ tfksf] ;|f]t elgG5 . k[YjLsf nflu ;"o{ tfksf] k|d'v ;|f]t 

 xf] . 

$=  Pp6f j:t'af6 csf{] j:t'df tfk ;g{] k|lj|mofnfO{ tfksf] k|;f/0f  

 elgG5 . tfksf] k|;f/0f # lsl;daf6 x'G5– ;Grfng, ;+jfxg / ljsL/0f . 

%=  tfk hlxn] klg pRr tfkj|mdsf] j:t'af6 Go"g tfkj|mdsf] j:t'lt/ ;b{5 . 

^=  nfdf] ;do;Dd tftf] j:t'nfO{ tftf] / lr;f] j:t'nfO{ lr;f] /fVg k|of]u x'g] 

 efF8f]nfO{ yd{; elgG5 . 

&=  j:t'sf] tfkj|md gfKg k|of]u x'g] pks/0fnfO{ ydf{]ld6/ elgG5 . ydf{]ld6/df 

 k|foM ;]lN;o; / km/]gxfO6 :s]n k|of]u ul/G5g\ . 

*=  ydf{]ld6/n] tfklbFbf t/n kbfy{sf] cfotgdf j[l4 x'G5 eGg] l;4fGtsf] 

 cfwf/df sfd u5{ . 

(=  ;]lN;o;, km/]gxfO6 / s]lNeg :s]nlarsf] ;DaGwnfO{ lgDg ;dLs/0fdf 

 JoSt ug{ ;lsG5 . 

C – 0

100
 = 

F – 32

180
 = 

K – 273

100
  

s] tkfO{+nfO{ yfxf 5 < 

clxn];Dd k[YjLdf k|ToIf /]s8{ ul/Psf] k[YjLsf] k|fs[lts tfkj|mddf ;aeGbf sd 

tfkj|md cG6fl6{sfdf /x]sf] ef]:tf]sf] :6];gsf] 1983 sf] tfkj|md xf] . of] tfkj|md 

–89.2ºC /]s8{ ul/Psf] lyof] . 
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cEof; 

!=  vfnL 7fpF eg{'xf];\ M 

 -s_  dfWod lagf g} x'g] tfksf] k|;f/0fnfO{ ==========elgG5 . 

 -v_  ========= eGgfn] j:t'sf] tftf]kg jf lr;f]kgsf] dfqf a'lemG5 . 

 -u_  km/]gxfO6 :s]n cg';f/ z'4 kfgLsf] hDg] tfkj|md======== / pDng]  

  tfkj|md============ x'G5 . 

 -3_  cNsf]xnsf] hDg] / pDng] tfkj|md j|mdzM ========== / ========= x'G5 . 

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

 -s_ ;Grfng / ;+jfxg   -v_ ds{/L ydf{]ld6/ / kf/f] ydf{]ld6/ 

 -u_ lSnlgsn ydf{]ld6/ / k|of]uzfnf ydf{]ld6/ -3_ tfk / tfkj|md 

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

 -s_ tnsf dWo] s'g rflxF hLjfjz]if OGwg xf]Og < 

  -c_ sf]Onf   -cf_ k|fs[lts UofF;   

  -O_ vlgh t]n    -O{_ u'O{+7f 

 -v_  kf/f]sf] hDg] tfkj|md slt xf] < 

  -c_ –39ºC -cf_ –50ºC   -O_ –115ºC  -O{_ –273ºC 

 -u_  t/n kbfy{df tfksf] k|;f/0f s'g ljlwaf6 x'G5 < 

  -c_ ljsL/0f -cf_ ;+jfxg  -O_ ;Grfng    -O{_ oL ;a} 

 -3_  ;]lN;o; :s]ncg';f/ dflyNnf] crn laGb'nfO{ slt dflgG5 < 

  -c_ 100ºC -cf_ 32ºC  -O_ 0ºC -O{_ 212ºC 

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

 -s_  lSnlgsn ydf{]ld6/df aNa lgs6 ;fF3'/f] 3fF6L x'G5 .  

 -v_  sf]OnfnfO{ hLjfjz]if OGwg elgG5 . 

 -u_  pDn]sf] kfgLsf] tfkj|md gfKg cNsf]xn ydf{]ld6/ k|of]u ul/Fb}g . 

 -3_  5fofdf eGbf 3fddf n'uf rfF8f] ;'S5 . 

 -ª_  lxdfn cf/f]x0f ubf{ ;fydf cNsf]xn ydf{]ld6/ nfg' j]z x'G5 . 
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%=  tnsf k|Zgx¿sf] hafkm lbg'xf];\ M 

 -s_  tfk s]nfO{ elgG5 < o;sf] k|fdfl0fs PsfO s'g xf] < 

 -v_  tfksf tLgcf]6f ;|f]tsf] gfd n]Vg'xf];\ . 

 -u_  ;Grfng eg]sf] s] xf] < pbfx/0f;lxt a'emfpg'xf];\ . 

 -3_  ;+jfxg k|lj|mofdf tfk s;/L ;b{5 < 

 -ª_  ljsL/0f k|lj|mof eg]sf] s] xf] < o;af6 tfk ;g{] b'O{cf]6f pbfx/0f  

  lbg'xf];\ . 

 -r_  ydf{]ld6/ eg]sf] s] xf] < o;n] s'g l;4fGtsf cfwf/df sfd u5{ < 

 -5_  ydf{]ld6/sf] :s]n lgwf{/0f k|lj|mofaf/] 5f]6s/Ldf n]Vg'xf];\ . 

 -h_  dflyNnf] crn laGb' / tNnf] crn laGb'sf] kl/efiff n]Vg'xf];\ . 

 -em_  ;]lN;o; / s]lNeg :s]ncg';f/ z'4 kfgLsf] hDg] / pDng] tfkj|md  

  pNn]v ug{'xf];\ . 

 -`_  yd{; km\nf:sn] s;/L sfd u5{ < 5f]6s/Ldf n]Vg'xf];\ . 

^=  tnsf] lrq x]/L ;f]lwPsf k|Zgsf] hafkm lbg'xf];\ M   

 -s_  of] lrq s] sf] xf] < 

 -v_  o;n] s] sfd u5{ < 

&=  tnsf j:t'sf] lrq sf]g{'xf];\ M  

 -s_ lSnlgsn ydf{]ld6/  -v_ k|of]uzfnf ydf{]ld6/ 

*=  tn lbPsf tfkj|mdnfO{ tf]lsPadf]lhd ¿kfGt/ ug{'xf];\ M 

 -s_ 37ºC -km/]gxfO6df_  -v_ 212ºF -;]lG6u|]8df_ 

 -u_ –40ºC -km/]gxfO6df_  -3_ 35ºC -s]lNegdf_ 

 -ª_ 32ºF -s]lNegdf_ 

kl/of]hgf sfo{ 

!=  Pp6f lSnlgsn ydf{]ld6/ lng'xf];\ / cfkm\gf 5 hgf ;fyLsf] z/L/sf] 

 tfkj|md gfkL tflnsfdf k|:t't ug{'xf];\ . 

@=  cfkm\gf] 6f]n l5d]sdf e|d0f u/L s] s] ttfpg] sfdsf nflu s] s] k|of]u 

 ePsf 5g\ kQf nufpg'xf];\ / 5nkmn u/L l/kf]6{ agfpg'xf];\ . 
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kf7–&   k|sfz (Light) 

 

cWofF/f]df jl/kl/sf j:t' b]Vg g;lsg] sf/0f s] xf]nf < t/ aQL  jf d}gjQL 

afNof] eg] km]l/ ltg} j:t' b]lvG5 lsg xf]nf < s] sf/0fn] xfdLn] cfkm\gf jl/kl/sf 

j:t'x¿ b]Vb5f}F < jf:tjdf k|sfzn] ubf{ g} xfdLn] jl/kl/sf j:t' b]V5f} . k|sfz 

eg]sf] Ps k|sf/sf] zlSt xf] . o;n] xfdLnfO{ jl/kl/sf j:t'x¿ b]Vg ;Sg] 

agfpF5 . k|sfzn] ubf{ hgfj/x¿n] klg j/k/ b]V5g\ . jg:kltn] k|sfzsf] 

dbtaf6 vfgf agfpF5g\ .  

k|sfzsf ;|f]tx¿  

h'g j:t'n] k|sfz lbG5, To;nfO{ k|sfzsf] ;|f]t (Source of lights)  

elgG5 . ;"o{, ljB't\, aQLx¿ k|sfzsf ;|f]tx¿ x'g\ .  

;"o{k[YjLsf nflu k|sfzsf] k|d'v ;|f]t xf] . k[YjLsf nflu ;"o{n] a/fa/ c¿ s'g} 

;|f]tn] k|sfz lbFb}g . ;"o{sf] k|sfz g} u|xx¿ tyf rGb|df rlDsnf] b]lvG5g\ . of] 

k|sfzsf] k|fs[lts ;|f]t xf] .  

 

 

lrq g+= &=!  

ljB't\ k[YjLdf k|sfzsf] csf]{ d'Vo ;|f]t xf] . of] k|sfzsf] s[lqd ;|f]t xf] ljz]ifu/L 

;x/ ahf/df ljB't\nfO{ k|sfzsf] d'Vo ;|f]tsf] ¿kdf k|of]u ul/G5 of] ;lhnf] / 

pkof]uL 5 .  

6'sL, d}gaQL, nfnl6g, k]6«f]n d]S;, cflb klg k|sfzsf ;|f]t x'g\ . ljB't\ gk'u]sf 

7fpFdf /ftsf nflu k|sfzsf log} ;|f]tx¿ k|of]u x'G5g\ .  
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bLKt / cbLKt j:t' (Luminous and Non-luminous objects) 

cfkm\g} k|sfz x'g] j:t'nfO{ bLKt j:t' (Luminous body) elgG5 . ;"o{, lah'nL 

aQL, cfuf], h'gsL/L cflb j:t'x¿ bLKtj:t' x'g\ . cfkm\gf] k|sfz pTkGg ug{ 

g;Sg] j:t'nfO{ cbLKt elgG5 . -j]Gr_, 6]a'n, s';L{, 9'ª\uf cflb j:t'sf cbLKt 

j:t'x¿ . rGb|df klg cbLKt j:t' xf] . of] ;"o{sf k|sfz kfP/ pHofnf] b]lvG5 t/ 

o;sf] cfkm\g} k|sfz 5}g . j:t'df k|sfz k/]kl5 To;sf] s]xL efu zf]if0f x'G5, 

s]xL efu j:t'af6 l5/]/ hfG5 eg] s]xL efu k5fl8 kms]{/ cfpF5 . k|sfz ;lhn} 

l5g]{, clncln l5g]{ / gl5g]{ cfwf/df j:t'x¿nfO{ tLg efudf afFl8G5 . tL x'g\– 

ckf/bz{s, cw{kf/bz{s / kf/bz{s . h'g j:t'af6 ;lhn} k|sfz l5/]/ hfg ;S5, 

To:tf] j:t'nfO{ kf/bz{s (Transparent) j:t' elgG5 . xfjf, kfgL, ;kmf sfFr, 

;kmf Knfl:6s kf/bz{s j:t' x'g\ . oL j:t'n] 5fof agfpFb}gg\ . cf+lzs¿kdf 

k|sfz l5g{ ;Sg] j:t'nfO{ cw{kf/bz{s (Translucent) j:t' elgG5 . a'6\6]bf/ 

sfFr, 6]«l;ª k]k/, t]n nfu]sf] sfuh cflb cw{kf/bz{s j:t' x'g\ . o:tf j:t'n] 

lkmsf 5fof agfpF5g\ . h'g j:t'af6 k|sfz l5g{ ;Sb}g To:tf j:t'nfO{ ckf/bz{s 

(Opaque) j:t' elgG5 . df6f], 9'ª\uf, sf7, lstfa cflb ckf/bz{s j:t' x'g\ . 

ckf/bz{s j:t'n] 5fof agfpF5g\ .  

lj|mofsnfk–! M cfkm\gf] jl/kl/af6 sfFr, sfuh, 6]«l;ª\u k]k/, sf7 cflbsf 6'j|mf 

nufdf 10 cf]6f ljleGg j:t'x¿ hDdf ug'{xf];\ . / tL j:t' kf/bz{s, cw{kf/bz{s 

/ ckf/bz{s s] x'g\ < 5'6\ofP/ tflnsf agfP/ ;d"x ljefhg  

ug'{xf];\ . 

kf/bz{s j:t'  cw{kf/bz{s j:t'  ckf/bz{s j:t'  

   

k|sfzsf] k|;f/0f (Propagation light)  

k|sfz Ps 7fpFaf6 csf]{ 7fpFdf hfG5 . To;}n] ;"o{sf] k|sfz k[YjL;Dd cfOk'U5 . 

k|sfz Ps 7fpFaf6 csf]{ 7fpFdf s;/L hfG5 xf]nf < 

lj|mofsnfk– @ M kf]lnlyg kfOksf 25 ;]lG6ld6/ hlt nfdf] 2 cf]6f 6'j|mfx¿ 

lng'xf];\ . klxnf] 6'j|mfnfO{ l;wf /xg lbg'xf];\ . csf{] 6'j|mfnfO{ aª\ufP/ 'S' 
cfsf/sf] agfpg'xf];\ . ca Pp6f d}gaQL afn]/ 6]a'ndf /fVg'xf];\ / b'j} kfOkaf6 

kfnf]kfnf] d}gaQL x]g'{xf];\ . s] b'j}k6s d}gaQL b]lvG5 < 
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…SÚ cfsf/sf] -afª\uf]_ kfOksf] 6'j|mfaf6 x]bf{ aQL b]lvFb}g t/ ;f]emf] kfOksf] 

6'j|mfaf6 x]bf{ d}gaQL b]lvG5 . of] k|of]un] k|dfl0ft u5{ ls k|sfz hlxn] klg l;wf 

/]vfdf k|;f/0f x'G5 .  

 
lrq g+= &=@ 

ls/0f / ls/0fk'Gh (Ray and Beam) 

k|sfzsf] ;aeGbf ;fgf] efunfO{ ls/0f (Ray) elgG5 . o;nfO{ jf0f 

lrx\g;lxtsf] ;/n /]vfn] hgfOG5 . k|sfzsf ls/0fx¿sf] ;d"xnfO{ ls/0fk'Gh 

(Beam) elgG5 .  

                                                                     
lrq g+= &=# M   -s_ ls/0f     -v_ ls/0fk'Gh 

k|sfzsf] k/fjt{g (Reflection of Light)  

ha s'g} j:t'df k|sfz k5{ To;sf] s]xL efu kms]{/ cfpF5 . ToxL j:t'af6 kms]{/ 

cfPsf] k|sfz cfFvfdf k/]kl5 j:t' b]lvG5 . s'g} j:t'sf] ;txdf 7f]lSsP/, k|sfz 

kms]{/ hfg] lj|mofnfO{ k|sfzsf] k/fjt{g (Reflection of light) elgG5 . o; 

k|lj|mofdf k|sfzsf] ;|f]taf6 ;tx ;Dd uPsf] ls/0fnfO{ cfkltt ls/0f (Incident 

ray) elgG5 . ;txdf 7Ss/ vfP/ kms]{/ uPsf] ls/0fnfO{ k/fjlt{t ls/0f 

(Reflected ray) elgG5 . lrqdf ls/0f IO cfkltt ls/0f / OR k/fjlt{t ls/0f 

x'g\ . ;txaf6 lvlrPsf] /]vf ON nfO{ gd{n (Normal) elgG5 . cfkltt ls/0f 

gd{n;Fu jgfPsf] sf]0fnfO{ cfkltt sf]0f (Angle of incidence) elgG5 eg] 

k/fjlt{t ls/0fn] gd{n;Fu agfPsf] sf]0fnfO{ k/fjlt{t sf]0f (Angle of refletion) 

elgG5 . lrqdf sf]0f ION / NOR cfkltt / k/fjlt{t ls/0f  

x'g\ . k/fjt{g b'O{ k|sf/sf x'G5g\ . tL x'g\ +, lgoldt k/fjt{g / clgoldt 

k/fjt{g .  

 



 91  

 

lrq g+= &=$ 

lgoldt / clgoldt k/fjt{g (Regular and Iregular Reflection) 

;dtn ;txdf k/]sf k|sfzsf ;dfgfGt/ ls/0fx¿ ;dfgfGt/ g} eP/ kmls{G5g\ . 

o:tf] k/fjt{gnfO{ lgoldt k/fjt{g elgG5 . lgoldt k/fjt{g ePsf] k|sfz 

rlDsnf] x'G5 / j:t' 6NsG5g\ . P]gf, kfgL, Knfl:6S;, h:tfkftf 6lNsg] sf/0f 

oxL xf] . lgoldt k/fjt{g x'Fbf j:t'df cfs[lt b]lvG5 . oxL sf/0f xfdL P]gfdf 

cfkm\gf] cfs[lt b]Vb5f}F . clgoldt k|sfzsf ;dfgfGt/ ls/0f vfN8f] ;txdf 

k|sfzsf] ls/0f ljleGg lbzfdf 5l/P/ kmls{G5g\ . o:tf] k/fjt{gnfO{ clgoldt 

k/fjt{g elgG5 . v;|f] sfuh, 9'ª\uf, a'6\66]bf/ sfFr cflbsf] ;txaf6 x'g] 

k/fjt{g clgoldt k/fjt{g xf] . clgoldt k/fjt{g x'Fbf j:t' 6lNsFb}g . o:tf] 

k/fjt{gdf j:t'sf] cfs[lts b]lvFb}g . 

                  
lrq g+= &=% 

  

lj|mofsnfk M P]gf, sf7sf] 6'j|mf, l:6nsf] srf}/f, sf6'{gsf] 6'j|mf h:tf ljleGg !) 

j:t'x¿ lng'xf];\ . ;"o{sf] k|sfzdf /fv]/ tLdWo] s'g 6lNsG5g / s'g 6lNsFb}gg\ 

x]g'{xf];\ / tnsf] tflnsfdf eg{'xf];\ . 

6lNsg] j:t'  g6lNsg] j:t'  
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k|sfzsf k/fjt{gsf lgodx¿ (Laws of reflection) 

k|sfzsf ls/0fx¿ k/fjt{g x'Fbf lglZrt lgodx¿ kfngf ub{5g\ . tL lgodnfO{ 

g} k|sfzsf] k/jftg{sf lgod elgG5 . k/fjt{gsf lgod o; k|sf/  

5g\ M 

-s_  cfklttsf]0f / k/fjlt{t sf]0f a/fa/ x'G5g\ .  

-v_  cfkltt ls/0f, k/fjlt{t ls/0f / gd{n Pp6f laGb'df Pp6} ;txdf kb{5g\ .  

lj|mofsnfk M  

 

 

lrq g+= &=^  

Pp6f 6]a'ndf ;kmf ;]tf] sfuh -km'n:s]k÷rf6{k]k/_ /fVg'xf];\ . sfutsf] larlt/ 

Pp6f nfdf] ;/n /]vf XY lvRg'xf];\ . / Tof] /]vfsf] lardf Pp6f laGb' lrx\g 

nufO{ 'O' gfd lbg'xf];\ . ca laGb' 'O' af6  900
 sf] sf]0f lvr]/ /]vf tfGg'xf];\ / 

ON gfd lbg'xf];\ . To;nfO{ gd{n elgG5 . To;kl5 300
, 450600

 / 750 
sf 

j|mdzM rf/cf]6f /]vfx¿ AO, BO, CO / DO lvRg'xf];\ . ca /]vf XY df Pp6f 

;dtn P]gf /fVg'xf];\ . ca /]vf AO df kg]{ u/L km/s km/s 7fpFdf b'O{cf]6f 

lkgx¿ l;wf 7f8f] uf8\g'xf];\ . To;kl5 gd{nsf] csf]{ ;fO8af6 pSt b'O{cf]6f 

lkgnfO{ Pp6} /]vfdf ldnfP/ b'O{cf]6f lkg uf8\g'xf];\ . kl5 ufl8Psf lkg /x]sf] 

7fpFdf lrx\g nufP/ tL b'O{cf]6f lkgnfO{ Pp6} ;/n  /]vfdf kf/]/ P]gfsf] laGb' 'O' 

;Dd ;/n /]vf lvRg'xf];\ . o;nfO{ OP gfd lbg'xf];\ . oxfF /]vf AO n] cfkltt 

ls/0f / /]vf OP n] k/fjlt{t ls/0fsf] sfd ub{5g\ . oxL k|lj|mof /]vf BO,CO / 

DO sf nflu klg bf]xf]¥ofP/ yk tLg /]vfx¿ OQ, OR / OS lvRg'xf];\ . ca 

gd{n;Fu ldnfP/ PON, QON / RON / SON sf]0fx¿ gfKg'xf];\ / 

tnsf] tflnsf eg'{xf];\ M  
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j|m=;+= cfkltt sf]0f k/fjlt{t sf]0f 

!= AON = 300
 PON = 300

 

@= BON= 450
 QON = 

#= CON = 600
 RON = 

$= SON = 750 SON 

o; k|of]udf cfkltt sf]0f / k/fjlt{t sf]0f hlxn] klg a/fa/ /x]sf] kfOg] 5 . 

o;df cfkltt ls/0f, k/fjlt{t ls/0f / gd{n ;d]t Pp6} ;tx  

-sfutsf] ;tx_ df kb{5g\ . o;af6 k/fjt{gsf lgod k|dfl0ft ug{ ;lsG5 . 

P]gf / o;sf k|sf/x¿  

s] tkfO{Fn] P]gf x]g'{ ePsf] 5 < xfdL lsg P]gf x]5f}F < cg'xf/ x]g]{, s]z ldnfpg], 

d]sck ug]{ cflb sfddf P]gf x]l/G5 . P]gfsf] Psfkl6\6 sfFrsf] 6lNsg] ;tx x'G5 

eg] csf]{lt/ k|sfz gl5g{ /ª kf]ltPsf] cyjf s'g} ckf/bz{s j:t'n] 9flsPsf] x'G5 . 

P]gf cufl8 s'g} klg j:t'nfO{ /fVbf j:t'sf] cfs[lt P]gfdf b]vf k5{ . j:t'af6 

cfPsf] k|sfznfO{ P]gfn] k/fjt{g u/]kl5 P]gfdf j:t'sf] cfs[lt b]lvg] x'G5 .  

P]gf @ k|sf/sf x'G5g\ . tL x'g\Ù ;dtn P]gf / jj|m P]gf -uf]nfsf/ P]gf_  

-s_  ;dtn P]gf (Plane mirror)  

olb P]gfsf] ;tx ;dtn 5 eg] To:tf] P]gfnfO{ ;dtn P]gf elgG5 xfdLn] 

3/df x]g]{ P]gf ;dtn P]gf xf] . ;dtn P]gfn] caf:tljs / 7f8f] cfs[lt 

agfpF5 . of] cfs[lt j:t's} ;fOhsf] x'G5 . of] cfs[ltdf l:ylt pN6fO 

(Lateral Inversion) ePsf] x'G5 . cyf{t\ P]gfsf] cfs[ltdf bfofFsf] afofF / 

afofFsf] bfofF b]lvG5 .  

 

lrq g+= &=& l:ylt pN6fO 
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lj|mofsnfk $ M Pp6f P]gf lng'xf];\ / Pp6f rf6{k]k/df …sÚ n]v]/ P]gfdf  

b]vfpg'xf];\ . o;f] ubf{ …sÚ cIf/ s:tf] b]lvG5 < To;}u/L cfkm\gf] cg'xf/ 

P]gfdf x]/]/ bflxg]lt/sf] sfg ks8\g'xf];\ . P]gfsf] cfs[ltdf stflt/sf] sfg 

klS8Psf] x'G5 < 

  km]l/ pN6f] s cyf{t\       n]v]/ P]gfdf cfs[lt x]g'{xf];\ . ca s] x'G5 < 

;dtn P]gfn] x/]s cfs[ltnfO{ bfofFsf] afofF / afofFsf] bfofF u/fpF5 . o; 

k|lj|mofnfO{ l:ylt pN6fO (Lateral Inversion) elgG5 .  

-v_  uf]nfsf/ P]gfx¿ (Spherical mirrors) 

s] tkfO{n] uf8Ldf 8«fOe/n] k|of]u ug]{ P]gf x]g'{ePsf] 5 < clg d]sck ubf{ 

k|of]u ug]{ P]gf x]g'{ ePsf] 5 < oL P]gf s:tf x'G5g\ < uf8Ldf /flvPsf] 

P]gfsf] ;tx j|mdz jLrdf p7]sf] x'G5 eg] d]sck ubf{ k|of]u x'g] P]gfsf] 

;tx j|mdzM lardf blaPsf] x'G5 . o:tf P]gfnfO{ uf]nfsf/ P]gf -jj|m P]gf_ 

elgG5 .  

s'g} P]gfsf] ;tx j|mdzM dfly p7]sf] jf bljPsf] 5 eg] To:tf] P]gfnfO{ 

uf]nfsf/ P]gf (Spherical mirror) elgG5 . uf]nfsf/ P]gf b'O{ k|sf/sf 

x'G5g\, tL x'g\Ù sGs]e P]gf (Concave mirror) / sGe]S; P]gf (Convex 

mirror) .  

 sGs]e / sGe]S; P]gf (Concave  and convex mirror)  

5]paf6 larlt/sf] efu j|mdzM blaPsf] P]gfnfO{ sGs]e P]gf elgG5 . of] 

P]gfn] ;dfgfGt/ k|sfzsf ls/0fnfO{ Pp6} laGb'df s]Gb|Ls[t u5{ . To;}n] 

o;nfO{ s]Gb|Ls/0f P]gf (Converging mirror) klg elgG5 . of] P]gfn] k|foM 

jf:tljs cfs[lt agfpF5 . o;n] agfpg] cfs[lt j:t'sf] cal:yltcg';f/ 

7'nf], a/fa/sf] jf ;fgf] x'G5 .  

 

lrq g+= &=*  

 

' ' 
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5]p5]plt/ larsf] efu j|mdzM dfly p7]sf] P]gfnfO{ sGe]S; P]gf elgG5 . 

of] P]gfn] k|sfzdf ;dfgfGt/ ls/0fnfO{ ljs]lGb|t u/L lbG5 . o;}n] o;nfO{ 

ljs]lGb|t P]gf (Diverging mirror) elgG5 . of] P]gfn] hlxn] klg caf:tljs 

/ ;fgf] cfs[lt agfpF5 .  

 jf:tljs / caf:tljs cfs[lt  

lj|mofsnfk % M Pp6f sGs]e P]gf lnP/ To;sf] s]xL k/ -nueu @% 

l;lG6ld6/_ Pp6f ;]tf] sfuh /fVg'xf];\ . To;kl5 P]gfnfO{ clukl5 ;f/]/ 

glhssf] s'g} j:t'sf] cfs[lt sfuhdf k|i6 b]lvg] agfpg'xf];\ . ca sfuh 

/ P]gflarsf] b'/L gfKg'xf];\ . Tof] b'/L s]Gb|Ls/0f b'/L xf] . of] cfs[lt 

jf:tljs cfs[lt xf] .  

kbf{df ptfg{ ;lsg] cfs[ltnfO{ jf:tljs cfs[lt (Real Image) elgG5 . 

jf:tljs cfs[lt aGbf k/fjlt{t ls/0f Ps Psfk;df sfl6G5g\ . jf:tljs 

cfs[lt pN6f] x'G5 / of] P]gf cufl8 aGb5 . kbf{df ptfg{ g;lsg] 

cfs[ltnfO{ caf:tljs cfs[lt elgG5 . of] cfs[lt aGbf, k/fjlt{t ls/0fx¿ 

jf:tjdf Pp6f laGb'df sfl6Fb}gg\, vfln sfl6P h:tf] dfq b]lvG5g\ . of] 

cfs[lt ;'N6f] x'G5 / P]gfeGbf k5fl8 aGb5 . ;dtn / sGe]S; P]gfn] 

caf:tljs cfs[lt lbG5g\ eg] sGs]e P]gfn] k|foM  jf:tljs cfs[lt lbG5 .  

 uf]nfsf/ P]gfsf efux¿ (Parts of Spherical Mirrors) 

 

 

          

lrq g+= &=(  

P]gfsf] s]Gb| (pole of the mirror) : uf]nfsf/ P]gfsf] k/fjt{g ug]{ ;txsf] 

s]Gb| laGb'nfO{ P]gfsf] s]Gb| (pole of the mirror) elgG5 . o;nfO{ 'P' n]   

hgfOG5 .  
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jj|mtfsf] s]Gb| (Centre of curvature) M uf]nfsf/ P]gfnfO{ uf]nfsf] v08 

dfgL To;af6 aGg] k"0f{uf]nfsf] s]Gb|laGb'nfO{ jj|mtfsf] s]Gb| elgG5 . o;nfO{ 

'C' n]  hgfOG5 .  

jj|mtfsf] cw{Jof; (Radius of curvature) M uf]nfsf/ P]gfnfO{ uf]nfsf] v08 

dfgL To;af6 aGg] k"0f{ uf]nfsf] cw{Jof;nfO{ jj|mtfsf] cw{Jof; elgG5 . 

P]gfdf P b]lv C ;Ddsf] b'/L g} jj|mtfsf] cw{Jof; xf] . o;nfO{ R n]  

hgfOG5 .  

k|d'v cIf (Principal axis) M P]gfsf] s]Gb| (P) / jj|mtfsf] s]Gb| (C) hf]8\g] 

l;wf /]vfnfO{ k|d'v cIf elgG5 .  

s]Gb|Ls/0f laGb' (Principal focus) M uf]nfsf/ P]gfn] k|sfzsf ;dfgfGt/ 

ls/0f k/fjt{g ubf{ h'g laGb'df uP/ s]lGb|t x'G5g\ cyjf h'g laGb'af6 

ljs]lGb|t ePsf] b]lvG5g\ To; laGb'nfO{ s]Gb|Ls/0f laGb' elgG5 . o;nfO{ F 

n] hgfOG5 . sGs]e P]gfsf] s]Gb|Ls/0f laGb' P]gfsf] cufl8 k5{ eg] sGe]S; 

P]gfsf] s]Gb|Ls/0f laGb' P]gfsf] k5fl8 k5{ .  

  
lrq &=!) M s]Gb|Ls/0f laGb' 

s]Gb|Ls/0f b'/L (Focal lens) M P]gfsf] s]Gb| (P) b]lv s]Gb|Ls/0f laGb' (F) 

;Ddsf] b'/LnfO{ s]Gb|Ls/0f b'/L (Focal length) elgG5 .  

 uf]nfsf/ P]gfn] agfpg] cfs[ltx¿ (Images formed by spherical 

 mirrors)  

uf]nfsf/ P]gfdf sGs]e / sGe]S; P]gfn] jgfpg] cfs[ltsf] :yfg, k|s[lt / 

;fOh km/s km/s x'G5 . P]gfn] agfpg] cfs[ltnfO{ ls/0f /]vf lrq (Ray 

diagram) 4f/f b]vfpg ;lsG5 . ls/0f/]vf lrq lvRbf lgDg lgodsf] 

kfngf ug'{ kb{5 .  

 -s_  k|d'v cIf;Fu ;dfgfGt/ eP/ cfPsf] ls/0f s]Gb|Ls/0f laGb' eP/  

  k/fjlt{t x'G5 .  
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lrq g+=&=!! 

 -v_ s]Gb|Ls/0f laGb' eP/ cfpg] ls/0f k/fjt{g x'Fbf k|d'v cIf;Fu   

  ;dfgfGt/ eP/ hfG5 .  

 

lrq &=!@ 

 

 -u_  jj|mtfsf] s]Gb| eP/ cfpg] ls/0f gafª\uLsg ;f]xL af6f] eP/ k/fjt{g 

  x'G5 . 

 

lrq g+= &=!# 

!=  sGe]S; P]gfn] agfpg] cfs[ltx¿ M j:t'nfO{ hxfF /fv] klg sGe]S; P]gfn] 

P]gfsf] k5f8L cfs[lt lbG5 . of] cfs[lt caf:tljs ;'N6f] / j:t' eGbf ;fgf] 

x'G5 . ;fgf] cfs[lt agfpg] x'gfn] sGs]e P]gfsf] canf]sg If]q km/flsnf]  

x'G5 . To;}n] uf8Ldf k5fl8sf] af6f] x]g{ sGe]S; P]gf k|of]u x'G5 .  
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lrq g+= &=!$ 

 

 

@=  sGs]e P]gfn] atfpg] cfs[lt M sGs]e P]gfn] j:t'sf] cal:ylt cg';f/ km/s 

 k|s[lt ;fOhsf] cfs[lt agfpF5 . 

 

lrq g+= &=!% 

 -s_  j:t'nfO{ cgGtdf /fVbf M s'g} j:t'nfO{ sGs]e P]gf cufl8 cgGt -w]/} 

6f9f_ /fVbf pSt j:t'sf] cfs[lt P]gfsf] cufl8 s]Gb|Ls/0f laGb'df 

aGb5 . pSt cfs[lt jf:tljs, pN6f] / j:t'eGbf w]/} ;fgf] x'G5 .  

 -v_  j:t'nfO{ 'C' eGbf k5fl8 /fVbf . j:t'nfO{ 'C' eGbf k5fl8 /fVbf 

j:t'sf] cfs[lt P]gfsf] cufl8 lt/ C / F sf] jLrdf aG5 . pSt 

cfs[lt jf:tljspN6f] / j:t'eGbf ;fgf] x'G5 .  

 -u_  j:t'nfO{ 'C' df /fVbf M j:t'nfO{ 'C' df /fVbf j:t'sf] cfs[lt P]gfsf]  

  cufl8lt/ 'C' df g} jGb5 . of] cfs[lt jf:tljs pN6f] / j:t' hq}  

  x'G5 .  

 -3_ j:t'nfO{ C / F sf] jLrdf /fVbf M j:t'nfO{ C / F sf] lardf /fVbf 

j:t'sf] cfs[lt P]gfsf] cufl8lt/ 'C' eGbf 6f9f aGb5 . of] cfs[lt 

jf:tljs, pN6f] / j:t'eGbf 7'nf] x'G5 .  
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uf]nfsf] P]gfsf] pkof]lutf (Vses of spherical mirrors) 

sGs]e P]gfsf] pkof]lutf  

-s_  bfx|L sf6\bf jf d]sck ubf{ cg'xf/ 7'nf] agfO{ x]g{ k|of]u ul/G5 .  

-v_  6r{nfO6, ;r{nfO6 tyf uf8Lsf x]8nfO{6df k|of]u x'G5 lsgeg] o;n] 

 k|sfznfO{ 6f9f;Dd km\ofFSg ;3fpF5 .  

-u_ ;f}o{ r'Nxf]df k|of]u x'G5 .  

-3_  gfs, sfg, 3fF6L h:tf leqL cª\u x]g{ 8fS6/n] k|of]u u5{g\ .  

-ª_  k|sfzsf] k/fjt{ssf ¿kdf 6]ln:sf]kdf k|of]u x'G5 .  

sGe]S; P]gfsf] pkof]lutf  

-s_  uf8Lsf] bfofF afofF k|of]u u/L k5fl8sf] ;fO8 x]l/G5 .  

-v_  ;8s aQLdf k|of]u ul/G5 lsgeg] o;n] k|sfz 5l/lbG5 .  

k|sfzsf] cfjt{g (Refraction of light) 

;kmf kfgL ePsf] kf]v/Ldf lkFwlt/ x]bf{ kf]v/Lsf] ulx/fO{ jf:tljs ulx/fOeGbf 

sd b]lvG5, lsg xf]nf < Pp6f srf}/fdf kfgL /fv]/ k]lG;n xfNbf k]lG;n 

afª\luPsf] b]lvG5 . o:tf] lsg ePsf] xf]nf < jf:tjdf k|sfzsf] cfjt{gsf] sf/0f 

oL 36gf b]lvPsf x'g\ . k|sfz Ps dfWodaf6 csf]{ dfWoddf hfFbf afª\lug] u5{ . 

o; k|lj|mofnfO{ k|sfzsf] cfjt{g (Refraction of light) elgG5 .  

 

lrq g+= &=!^  
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h'g j:t'af6 k|sfz l5g{ ;S5, To;nfO{ k|sfzsf] dfWod elgG5 . xfjf, kfgL, 

sfFr cflbaf6 k|sfz l5g{ ;S5', To;}n] tL j:t'x¿ k|sfzsf dfWod x'g\ . ljleGg 

dfWodx¿sf] 3gTj km/s km/s x'G5 . a9L 3gTj ePsf] dfWodnfO{ ;fwg dfWod 

(Denser medium) elgG5 . To:t} sd 3gTj ePsf] dfWodnfO{ lj/n dfWod 

(Rarer Medium) elgG5 . xfjf / kfgLdf t'ngf ubf{ xfjf la/n / kfgL ;3g 

dfWod x'G5 t/ kfgL / sfFrsf] t'ngf ubf{ kfgL lj/n / sfFr ;3g dfWod x'G5 .  

Ps dfWodaf6 csf]{ dfWoddf hfFbf k|sfzsf] j]u kl/jt{g x'G5 . ;3g dfWodaf6 

lj/n dfWoddf hfFbf k|sfzsf] j]u a9\5 eg] lj/n dfWodaf6 ;3g dfWoddf 

hfFbf k|sfzsf] a]u 36\5 . o;/L j]udf cfPsf] km/sn] g} Pp6f dfWodaf6 csf]{ 

dfWoddf hfFbf k|sfz afFluG5 . oxfF sfFrsf] :nfjdf x'g] k|sfzsf] cfjt{g 

b]vfOPsf] 5 .  

 

lrq g+= &=!& M sfFrsf] :nfjdf x'g] cfjt{g 

lrqdf k|sfz xfjfaf6 sfFrdf uP/ km]l/ sfFraf6 xfjfdf lgl:sPsf] 5 .  To; 

lrqdf b]lvPsf ls/0f AO nfO{ cfkltt ls/0f, OB nfO{ cfjlt{t ls/0f / BC 

nfO{ Odh]{6 ls/0f elgG5 .  To;} u/L lrqdf  /x]sf AON cfkltt sf]0f / 

NOB cfjlt{t sf]0f elgG5 . 

lj|mofsnfk–% M Pp6f srf}/fdf kfgL lng'xf];\ / sf7sf] Pp6f nfdf] ;f]emf] l;Gsf 

To;df xfNg'xf];\ . kfgLsf] ;txaf6 x]bf{ l;Gsf s:tf] b]lvG5 < o:tf] lsg ePsf] 

xf]nf < 5nkmn u/L n]Vg'xf];\ .  

cfjt{gsf lgodx¿  

!=  ;tx;Fu sf]0f agfP/ cfPsf] k|sfz Ps dfWodaf6 csf]{ dfWoddf hfFbf 

afª\luG5 . lj/n dfWodaf6 ;3g dfWoddf hfFbf k|sfz nDasf] glhs 

df]l8G5 eg] ;3g dfWodaf6 lj/n dfWoddf hfFbf k|sfz nDaaf6 6f9f 

df]l8G5 . nDa ¿kn] cfPsf] k|sfz eg] afª\luFb}g .  
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@=  cfkltt ls/0f, cfjlt{t ls/0f / gd{n Pp6} ;txdf kb{5g\ .  

lj|mofsnfk–^ M Pp6f ljs/ lng'xf];\ / To;sf] lkFwdf Pp6f l;Ssf /fvL 

To;df kfgL xfNg'xf];\ . ca ljs/sf] lsgf/feGbf aflx/af6  x]g'{xf];\ . l;Ssf 

kfgLdf dfly p7]sf] b]lvG5, lsg xf]nf < of] k|sfzsf] cfjt{gn] ubf{ ePsf] 

xf] . ljs/sf] lkFwdf /x]sf] l;Ssfaf6 cfPsf] k|sfz kfgLsf] ;txdf cfPkl5 

afª\luP/ xfd|f] cfFvfdf k'U5 . h;n] ubf{ l;Ssf s]xL dfly p7]sf] efg  

x'G5 .  

 

lrq g+= &=!* 

clK6sn cks/0fx¿ (Optical mstrurerts)  

-s_ lkgxf]n Sofd]/f (Pinhole camera)  

 lkgxf]n Sofd]/f Pp6f clK6sn pks/0f xf] . o;df n]G; x'Fb}g . o;df 

Pp6f k|sfz gl5g]{ afs;df Psfkl6\6 ;fgf] Kjfn x'G5 . s'g} j:t'af6 

cfPsf] k|sfz Kjfnaf6 l5/]/ ljk/Lt lbzfdf j:t'sf] pN6f] cfs[lt aGb5 .  

lj|mofsnfk–& M afSnf] sfnf] sfuhsf] @ cf]6f 9'ª\u|f] agfpg'xf];\ . tL 

9'ª\u|f]x¿df Pp6f 9'ª\u|f] l7Ss csf]{df l5g{ / ;g{ ;Sg] u/fpg'xf];\ . ;fgf] 

9'ª\u|f]sf] Pp6f 5]pdf 6«]l;Ë k]k/ 6fFn]/ aGb ug'{xf];\ / 7'nf] 9'ª\u|f]sf] Ps 5]p 

sfnf] sfuhn] aGb ug'{xf];\ . sfnf] sfuhsf] lardf lkgn] 3f]r]/ Pp6f 

;fgf] Kjfn agfpg'xf];\ . ca ;fgf] 9'ª\u|f]nfO{ 7'nf]df l5/fpg'xf];\ / 7'nf] 

9'ª\u|f]sf] KjfnnfO{ ?vlt/ kmsf{P/ x]g'{xf];\ . 6]«l;ª 

k]k/df ?vsf] cfs[lt b]lvG5 . o;/L b]lvg] cfs[lt 

pN6f] x'G5 . oxfF 6]«l;ª k]k/n] kbf{sf] sfd  

u5{ .  

lrq g+= &=!( lkgxf]n Sofd]/f 
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-v_  k]l/:sf]k (Periscope)  

k]l/:sf]k Pp6f clK6sn pks/0f xf] h;n] k|sfzsf] k/fjt{gsf] l;4fGtsf] 

cfwf/df sfd u5{ . of] pks/0f kg8'AaLleq a;]/ kfgL aflx/sf] ;txdf 

/x]sf j:t' x]g{ k|of]u x'G5 . klxnf] k]l/:sf]k ;g\ !*%@ df l6kf]nfO6 Dof/L 

x]eLn] cfljisf/ u/]sf x'g\ .  

lj|mofsnfk M Pp6f uf]nf] jf rf/kf6] sfuhsf] kfOk lng'xf];\ / To;sf] b'O{ 

5]pdf s}rLn] sf6]/ 45º sf] sf]0f x'g] u/L P]gf 6fF:g'xf];\ . o;/L 6fFl;Psf 

P]gf ljk/Lt lbzfdf x'g'k5{ . ca b'j} P]gfsf] cufl8sf] Kjfndf gofF kfOk 

hf]8]/ 'Z' cfsf/sf] agfpg'xf];\ . ca To;sf] Kjfnaf6 x]g'{xf];\ . s] dflysf 

j:t'x¿ b]Vg ;lsG5, n]Vg'xf];\ .  

 

lrq g+= &=@) k]l/:sf]k 

-u_  s]ln8f]:sf]k (Keleidoscope)  

s]ln8:sf]k klg k|sfzsf] k/fjt{gdf cfwfl/t ;fdfGo pks/0f xf] . o;nfO{ 

v]]nf}gfsf ¿kdf ;d]t k|of]u ul/G5 . of] ax'k/fjt{g (multiple reflection) 

df cfwfl/t 5 .  

lj|mofsnfk M ltgaf6 a/fa/ ;fOhsf sfFrsf kftf hf]8]/ Pp6f lqsf]0ffsf/ 

9'ª\u|f] agfpg'xf];\ / To;nfO{ /a/sf] rSsfn] afFWg'xf];\ . gnLsf] Psfkl6\6sf] 

d'v kftnf] sfuhn] 6fNg'xf];\ / csf]{ d'v vfnL /fVg'xf];\ . To;kl5 

lqsf]0ffsf/ 9'ª\u|f]nfO{ sfnf] sfuhn] af/]/ To;df sfFrsf] 6'j|mf xfNg'xf];\ . 

ca vfnL d'vlt/af6 x]g'{xf];\,  s:tf] b]lvG5 < ;a} ;fyL ldn]/ kfn}kfnf] 

x]g'{xf];\ / cfkm\gf] cg'ej n]Vg'xf];\ .  

 

lrq g+= &=@! M s]ln8:sf]k 
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ljrf/0fLo k|Zg  

3'DtL af6f]df sGe]S; P]gf lsg /flvPsf] xf]nf < 

;Demg'kg]{ s'/fx¿  

!=  k|sfz eg]sf] Ps k|sf/sf] zlSt xf] h;sf] ;xfotfaf6 jl/kl/sf j:t'x¿ 

 b]Vg ;lsG5 .  

@=  cfkm\g} k|sfz x'g] j:t' bLKt x'g\ eg] cfkm\g} k|sfz gx'g] j:t'x¿ cbLKt  

 x'g\ .  

#=  k|sfzsf] hlxn] klg l;wf /]vfdf k|;f/0f x'G5 .  

$=  s'g} j:t'df 7Ss/ vfP/ k|sfzsf ls/0fx¿ kms]{/ cfpg] k|lj|mofnfO{ 

 k|sfzsf] k/fjt{g elgG5 .  

%=  k|sfzsf] k/fjt{g b'O{ k|sf/sf x'G5g\Ùlgoldt k/fjt{g / clgoldt  

 k/fjt{g .  

^=  k/fjt{gsf lgodx¿ lgDgadf]lhd 5g\ .  

i. cfkltt sf]0f / k/fjlt{t sf]0f a/fa/ x'G5g\ .  

ii. cfkltt ls/0f, gd{n / k/fjlt{t ls/0f Pp6f laGb'df Pp6} ;txdf 

 kb{5g\ .  

&=  ;dtn P]gfn] caf:tljs / j:t' hq} cfs[lt agfpF5 . of] cfs[ltdf l:ylt 

 pN6fO x'G5 .  

*=  5]paf6 larlt/ j|mdz ;tx p7]sf] jf blaPsf] P]gfnfO{ uf]nfsf/ P]gf 

 elgG5 . uf]nfsf/ P]gf b'O{ vfnsf x'G5g\ . tL x'g\ M sGe]S; P]gf / sGs]e 

 P]gf .  

(=  lkgxf]n Sofd]/f, k]l/:sf]k / s}ln8f]:sf]k clK6sn pks/0fx¿ x'g\ .  

!)= Ps dfWodaf6 csf]{ dfWoddf hfFbf k||sfz afª\lug] u5{ . oxL k|lj|mofnfO{ g} 

 k|sfzsf] cfjt{g elgG5 .  

s] tkfO{FnfO{ yfxf 5 < 

k|sfzsf ;ft /ª -a}hgL, lg/, lgnf], xl/of], kx]Fnf], ;'Gtnf / /ftf]_ afx]ssf ls/0f 

xfdLn] b]Vb}gf} . t/ s]xL hgfj/ ;Sb5g\ . h:tf] df}/Ln] k/fj}hgL ls/0f b]Vg 

;S5 eg] lk6 efOk/ ;k{n] OGk|mf6]8 ls/0f b]Vg ;S5 .  
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cEof; 

!=  vfnL 7fpF e'g{xf];\ M 

 -s_  lrKnf] ;txaf6 k|sfzsf] ======= k/fjt{g x'G5 .  

 -v_  ========== j:t'af6 k|sfz ;lhn} l5g{ ;S5 .  

 -u_  k|sfz Ps dfWodaf6 csf]{ dfWoddf hfFbf afª\lug] k|lj|mofnfO{  

  k|sfzsf] ====== elgG5 .  

 -3_  =========P]gfn] hlxn] klg caf:tljs / ;fgf] cfs[lt agfpF5 .  

@=  ;xL cIf/df uf]nf] 3]/f agfpg'xf];\ M  

 -s_  tnsf dWo] s'g j:t' bLKt xf] < 

  -c_ rGb|df  -cf_ P]gf  -O_ h'gls/L   -O{_ k':ts  

 -v_  tnsf dWo] s'g egfO k|sfzsf] k/fjt{gsf] lgod xf] < 

  -c_ cfkltt sf]0f / k/fjlt{t sf]0f a/fa/ x'G5  

  -cf_ cfkltt sf]0feGbf k/fjlt{t sf]0f 7'nf] x'G5 .  

  -O_ cfkltt sf]0feGbf k/fjlt{t sf]0f ;fgf] x'G5 .  

  -O{_ cfkltt ls/0f / k/fjlt{t ls/0f km/s ;txdf kb{5g\ .  

 -u_   tnsf dWo] s'g P]gfn] jf:tljs / 7'nf] cfs[lt lbG5 < 

  -c_ sDe]S; P]gf   -cf_ sGs]e P]gf   

  -O_ ;dtn P]gf   -O{_ ;a] P]gf .  

 -3_  sGe]S; P]gfn] k|sfzsf ;dfgfGt/ ls/0fnfO{ s] u5{ < 

  -c_ s]lGb|t u5{   -cf_ ljs]lGb|t u5{  

  -O_ ;dfgfGt/ k7fpF5  -O{_ s]xL ub}{g  

#=  hf]8f ldnfpg'xf];\ M  

 -s_ sGs]e P]gf   l:ylt pN6fO  

 -v_ sGe]S; P]gf   ax'k/fjt{g (reflection) 

 -u_ ;dtn P]gf   jf:tljs / 7'nf] cfs[lt  

 -3_ k]l/:sf]k    caf:tljs / ;fgf] cfs[lt  
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 -ª_ s]ln8:sf]k   kfgLleqaf6 kfgL aflx/sf] b[Zo canf]sg  

$=  km/s 5'6\ofpg'xf];\ M  

 s_ ;dtn P]gf / uf]nfsf/ P]gf    v_ sGs]e P]gf / sGe]S; P]gf  

 u_ k/fjt{g / cfjt{g      3_ ;f3g dfWod / lj/n dfWod  

 ª_ cjf:tljs cfs[lt / jf:tljs cfs[lt  r_ ckf/bz{s / kf/bz{s j:t'  

%=  tnsf k|Zgx¿sf] hafkm lbg'xf];\ M  

 -s_  s'g} j:t' xfdL s;/L b]V5f}F < 

 -v_  s'g} j:t'df k|sfz kbf{ s] x'G5 < 

 -u_  k|sfzsf] ;|f]t eg]sf] s] xf] < s'g} tLgcf]6f k|sfzsf ;|f]t v'nfpg'xf];\ .  

 -3_  cbLKt / bLKt j:t'df pbfx/0f;lxt leGgtf n]Vg'xf];\ .  

 -ª_  k|sfz l;wf af6f]df lx8\5 eg] k|i6 kfg{ Pp6f k|of]ufTds k|lj|mof  

  pNn]v ug'{xf];\ .  

 -r_  k|sfzsf] k/fjt{g eg]sf] s] xf] < lgoldt / clgoldt k/fjt{gsf]  

  lrq n]Vg'xf];\ .  

 -5_  ;dtn P]gf s]nfO{ elgG5 < o;n] s:tf] cfs[lt agfpF5 < 

 -h_ uf]nfsf/ P]gf eg]sf] s] xf] < uf]nfsf/ P]gfsf tLgcf]6f pkof]lutf  

  n]Vg'xf];\ .  

 -em_ k|sfzsf] cfjt{g s]nfO{ elgG5 < k|sfzsf] cfjt{g a'emfpg Pp6f  

  lrq sf]g'{xf]; .  

 -`_ s]ln8:sf]kn] s;/L sfd u5{ < aofg ug'{xf];\ .  

 -6_  lkgxf]n Sofd]/fdf cfs[lt aGg] k|lj|mof lrq4f/f b]vfpg'xf];\ .  

 -7_ k]l/:sf]k eg]sf] s] xf] < o;n] s] sfd u5{ < 

 -8_ sGs]e P]gfnfO{ ljs]lGb|t P]gf elgG5 lsg xf]nf < 

^=  lrqdf ;f]lwPsf k|Zgsf] hafkm lbg'xf];\ M   

          c_  lrqdf s'g pks/0f b]vfOPsf] 5 < 

 cf_ of] k|sfzsf] s'g k|lj|mofdf cfwfl/t 5 < 

 O_ o;n] s] sfd u5{ .  
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&=  lgDg :yfgdf j:t' /fVbf sGs]e P]gfn] sxfF, s:tf] / sqf] cfs[lt agfpF5 < 

 /]vf lrq;lxt n]Vg'xf];\ M  

 -s_ j:t'nfO{ 'C' df /fVbf   -v_ j:t'nfO{ cgGtdf /fVbf  

 -u_ j:t'nfO{ 'C' eGbf k5fl8 /fVbf  -3_ j:t'nfO{ C / F sf] lardf /fVbf  

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

 -s_  sGs]e P]gfnfO{ s]Gb|Ls/0f P]gf klg elgG5 .  

 -v_  6r{nfO{6df sGs]e P]gf k|of]u ul/G5 .  

 -u_  uf8Ldf k5fl8sf] If]q x]g{ sGe]S; P]gf k|of]u x'G5 .  

 -3_  rGb|df cbLKt j:t' xf] .  

 -ª_  kf]v/Lsf] ulx/fO{ jf:tljs ulx/fOeGbf sd b]lvG5 .  

 -r_  kfgLdf cfwf 8'afPsf] n6\7L afª\uf] b]lvG5 .  

 -5_  ;dtn P]gf cg'xf/ x]g{ k|of]u x'G5 .  

kl/of]hgf sfo{  

!=  sIffsf ;fyLx¿sf] b'O{cf]6f ;d"x agfpg'xf];\ . Pp6f ;d"xn] lkgxf]n 

 Sofd]/f / csf]{ ;d"xn] s]ln8:sf]k agfO{ k|bz{g ug'{xf];\ .  

@=  sfuhsf] 9'ª\u|f] jf kfOk lnP/ kl/:sf]k lgdf{0f ug'{xf];\ / sIffdf k|bz{g 

 ug'{xf];\ .  
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kf7–*    Wjlg (Sound) 

 

s] tkfO{Fn] r/fx¿ s/fPsf] ;'Gg'ePsf] 5 < dlGb/df 3G6L ah]sf] jf uf8Lsf] xg{ 

ah]sf] ;'Gg'ePsf] 5 < b}lgs hLjgdf xfdL yl/yl/sf Wjlgx¿  

;'G5f}F . /]l8of], 6]lnlehg, afB pks/0fx¿, oftfoftsf ;fwgx¿, d]l;gsf 

cflbaf6 Wjlg cfO/x]sf] x'G5 . Wjlg eg]sf] Ps k|sf/sf] zlSt xf] hf] j:t'df 

ePsf] sDkgsf] kmn:j¿k k}bf x'G5 .  

Wjlgsf ;|f]tx¿  

s'g} klg j:t'df sDkg ePkl5 Wjlg lg:sG5 . sDkg eO/x]sf] h'g;'s} j:t' 

Wjlgsf] ;|f]t xf] . h'g j:t'af6 Wjlg lg:sG5, To;nfO{ Wjlgsf] ;|f]t elgG5 . 

alh/x]sf] afB pks/0fx¿, xfjfdf xlNnPsf kftx¿, rln/x]sf d]l;gsf k"hf{x¿ 

Wjlgsf ;|f]t x'g\ .  

lj|mofsnfk–! M Pp6f sfF;sf] srf}/f lng'xf];\ / To;nfO{ Pp6f l:6nsf] rDrfn] 

lxsf{pg'xf];\ . s:tf] cfjfh lg:sG5 < ca srf}/fnfO{ xftn] ;dft]/ clu h:t} 

lxsf{pg'xf];\ . s] cufl8 h:t} cfjfh lg:sG5 < kl5Nnf] k6s cfjfh lsg 

gcfPsf] xf]nf <  

ha xfdL srf}/fnfO{ xftn] ;dfT5f}F o;df sDkg aGb x'G5 / sDkg aGb ePkl5 

Wjlg klg aGb x'G5 .  

Wjlgsf] tLI0ftf (Pitch of sound) 

lj|mofsnfk–@ M Pp6f lutf/ lng'xf];\ / To;sf] ;aeGbf df]6f] / ;aeGbf dl;gf] 

tf/nfO{ cf}nfn] lxsf{pg'xf];\ . s] b'a}af6 lg:sg] cfjfh Ps} vfnsf] 5 < 5}g eg] 

o:tf] lsg ePsf] xf]nf < 

;a} j:t'af6 lg:sg] Wjlg Ps} vfnsf] x'Fb}g . s'g} j:t'af6 lg:sg] Wjlg a9L 

ltvf] x'G5 eg] s'g} j:t'af6 lg:sg] Wjlg sd ltvf] x'G5 . Wjlgsf] ltvf]kgnfO{ g} 

tLI0ftf elgG5 . ;fdfGotof wft'af6 lg:sg] cfjfh ltvf] x'G5 eg] cwft'af6 

lg:sg] cfjfh df]6f] -wf]b|f]_ x'G5 . k'?ifsf] t'ngfdf dlxnfsf] cfjfh ltvf] x'G5 . 

df]6f] tf/af6 eGbf dl;gf] tf/af6 ltvf] cfjfh lg:sG5 . sd tlGsPsf] tf/af6 

eGbf a9L tlGsPsf] tf/af6 a9L ltvf] cfjfh lg:sG5 . hlt tLI0ftf (pitch) 

a9\b} hfG5 Wjlgsf] ltvf]kg klg plt g} a9\b} hfG5 .  

ljrf/0fLo k|Zg– cfjfh ;'g]/ xfdL gb]lv s'g} dflg; lrGb5f}F, of] s;/L ;Dej 

xf]nf < 



 108  

Wjlgsf] pRrtf (Loundness of sound) 

s'g} cfjfh rsf]{ x'G5 eg] s'g} cfjfh ;fgf] -dlng_ x'G5 . 7'nf] :j/n] af]Nbf 

lg:sg] Wjlgsf] pRrtf a9L x'G5 . Wjlgdf hlt a9L zlSt x'G5 . To;sf] pRrtf 

klg a9L g} x'G5 . s'g} j:t'nfO{ hf]8n] lxsf{pFbf lg:sg] Wjlgsf] pRrtf lj:tf/L 

lxsf{pFbf lg:sg] Wjlgsf] eGbf a9L x'G5 . pRrtf ePsf] Wjlg 6f9f;Dd k|;f/0f 

x'G5 . To;}n] of] w]/} 6f9f;Dd ;'lgG5 . csf]{ zAbdf a9L pRrtf ePsf] Wjlgn] 

a9L zlSt af]s]sf] x'G5 . ToxLs/0f of] Wjlg 6f9f;Dd k|;f/0f x'G5 .  

lj|mofsnfk–# M Pp6f kmnfdsf] 58 -/8_ / Pp6f wft' jf sf7sf] xyf}8f  

lng'xf];\ . cfkm" plePsf] 7fpFaf6 10-10 ld6/sf] km/sdf 5 hgf ;fyLx¿ xftdf 

lgnf] emG8f lnP/ pEofpg'xf]; . klxn] xyf}8fn] 58nfO{ lj:tf/} lxsf{pg'xf];\ / 

cfjfh ;'Gg] ;fyLnfO{ lgnf] emG8f p7fpg nufpg'xf]; . ca 58nfO{ cln hf]8n] 

xyf}8fåf/f lxsf{pg'xf];\ / km]/L cfjfh ;'Gg] hlt ;fyLnfO{ lgnf] emG8f p7fpg 

nufpg'xf];\ . xyf}8fn] 58nfO{ la:tf/f] lxs{fpFbf 6f9fsf ;fyLn] ;'Gb}gg\ t/ hf]8n] 

lxsf{pbf 6f9fsf ;fyLn] ;d]t ;'G5g\ . o:tf] s;/L ePsf] xf]nf < 5nkmn u/L 

lgisif{ lgsfNg'xf];\ .  

Wjlgsf] k|;f/0f (Propagation of Sound) 

Wjlg Ps 7fpFaf6 csf]{ 7fpFdf hfg] k|lj|mofnfO{ Wjlgsf] k|;f/0f elgG5 . Wjlg 

t/ª\u dfWodsf] pkl:yltdf dfq k|;f/0f x'G5 . Wjlg s'g} Pp6f ;|f]tdf pTkGg 

x'G5 . o;/L pTkGg ePsf] Wjlg xfjfsf] dfWodaf6 xfd|f] sfgdf cfOk'U5 . 

;|f]taf6 lg:s]sf] Wjlg rf/}lt/ t/ª\usf] ¿kdf k|;f/0f x'G5 . Wjlg UofF;, t/n / 

7f]; ;a} dfWoddf k|;f/0f x'G5 . Wjlg k|;f/0f x'g ;w}F dfWodsf] cfjZostf  

x'G5 . To;}n] z"Godf Wjlg k|;f/0f x'Fb}g . rGb|dfsf] ;txdf xfjf 5}g, To;}n] ToxfF 

Wjlgsf] k|;f/0f x'Fb}g .  

t/ª\u (Wave)  

lj|mofsnfk–$ M ljBfno glhs} Pp6f ;fgf] zfGt, kf]v/Ldf hfg'xf];\ / To;sf] 

jLrlt/ Pp6f 9'ª\uf kmfNg'xf];\ . ca s] x'G5, canf]sg ug'{xf];\ . 9'ª\uf v;]sf] 

7fpFaf6 rf/}lt/ kfgLsf] ;txdf t/ª\ux¿ km}lnPsf] b]lvG5 . t/ª\u k}bf x'Fbf 

kfgLsf] ;txdf kfgLsf c0f'x¿ ;txaf6 j|mda4 ¿kdf tndfly rn]sf  

b]lvG5g\ . 9'ª\ufn] lxsf{pFbf kfgLdf sDkg x'G5 / ToxL sDkg t/ª\usf] ¿kdf 

k|;f/0f x'G5 . s'g} klg j:t'df sDkg x'Fbf t/ª\ux¿ lg:sG5g\ .  

Wjlg k|;f/0f x'Fbf o;df zlSt k|;f/0f x'G5 . of] zlSt dfWodsf c0f'x¿sf] 

ljrngaf6 k|;fl/t x'G5 . zlSt k|;f/0f x'Fbf dfWodsf c0f'x¿df x'g] ljrngnfO{ 

t/ª\u (wave) elgG5 . t/ª\u k|;f/0f x'Fbf dfWodsf c0f'x¿df x'g]] ljrng -
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sDkg_ sf] k|s[ltcg';f/ t/ª\u @ k|sf/sf x'G5g\, tL x'g\Ù cg'k|:y t/ª\u / cg'4}o{ 

t/ª\u .  

                
lrq g+= *=! M -s_ cg'k|:y t/ª\u     -v_ cg'4}o{ t/ª\u   

cg'k|:y t/ª\u  

t/ª\u k|;f/0f x'Fbf dfWodsf c0f'x¿sf] sDkg -ljrng_ t/ª\u k|;f/0f x'g] 

lbzf;Fu nDa ¿kdf x'G5 eg] To:tf] t/ª\unfO{ cg'k|:y t/ª\u (Transverse 

wave) elgG5 . kf]v/Ldf 9'ª\uf xfGbf kfgLdf p7\g] t/ª\ux¿ cg'k|:y t/ª\u x'g\ . 

k|sfz t/ª\u klg cg'k|:y t/ª\u xf] .  

cg'4}o{ t/ª\u  

t/ª\u k|;f/0f x'g] lbzflt/ g} dfWodsf c0f'x¿sf] sDkg x'g] t/ª\unfO{ cg'å}o{ 

t/ª\u (Longitudinal wave) elgG5 . Wjlg t/ª\u cg'å}o{ t/ª\u xf] . l:k|ªdf x'g] 

sDkg klg cg'å}o{ t/ª\u xf] . Wjlg t/ª\u dfWodsf c0f'x¿ e'mlDdg] / km'Sg] 

k|lj|mofaf6 clu ;b{5 . c0f'x¿ em'lDdPsf] -vfFlbPsf]_ c+znfO{ sDk|];g 

(Compression) elgG5 eg] c0f'x¿ v's'lnPsf] 7fpFnfO{ ¥ofl/km\ofS;g 

(Rarefaction) elgG5 .  

ljleGg dfWoddf Wjlgsf] k|;f/0f  

Wjlg 7f];, t/n / Uof; ;a} dfWoddf k|;fl/t x'G5 . oL ;a} dfWodx¿ c0f' 

ldn]/ ag]sf x'G5g\ . ha s'g} j:t'df sDkg x'g yfN5, x/]s c0f'n] glhssf] 

c0f'nfO{ ws]N5 . o;f] ubf{ dfWodsf c0f'x¿ slxn] cufl8 / slxn] k5fl8 

ws]lng k'U5g\ . o; k|s[ofdf slxn] c0f'x¿ vfFlbg / slxn] km'Sg] u5{g\ . o;/L 

vfFlbg] / km'Sg] k|lj|mof Pskl5 csf]{ j|mdzM x'Fb} t/ª\u cufl8 a9\5 . h;sf] 

kmn:j¿k Wjlgsf] k|;f/0f x'G5 .  
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Wjlgsf] a]u  

Wjlgsf] k|;f/0f 7f]; , t/n / Uof; tLgcf]6} dfWoddf x'G5 . o dfwoddf 

c0f'x¿sf] ;3gtf-vFlbnf]kg_ km/s x'G5 . To;}n] km/s km/s dfWoddf Wjlgsf] 

j]u klg km/s x'G5 .  

 
lrq g+=*=@ M 7f];, t/n / Uof;sf] c0f' ;+/rgf 

7f]; j:t'df c0f'x¿ w]/} g} vfFlbP/ a;]sf x'G5g\ . To;}n] Pp6f c0f'sf] sDkg csf]{ 

c0f'df l56f] k'U5 . o;y{ 7f]; j:t'df Wjlgsf] j]u ;aeGbf a9L x'G5 . 7f];sf] 

t'ngfdf t/n kbfy{sf c0f'x¿ sd vfFlbP/ /x]sf x'G5g\ h;n] ubf{ Ps c0f'af6 

csf]{ c0f'df sDkg k'Ug 7f];df eGbf a9L ;do nfU5 . To;}n] 7f];df eGbf 

t/ndf Wjlgsf] j]u sd x'G5 . Uof; kbfy{df c0f'x¿ w]/} v's'nf] x'G5g\ h;n] ubf{ 

Pp6f c0f'af6 csf]{ c0f'df sDkg ;g{ emg\ a9L ;do nfU5 . To;}n] Uof;df 7f]; 

/ t/ndf eGbf Wjlgsf] j]u sd x'G5 . tnsf] tflnsf x]/f}F .  

kbfy{ ÷dfWod l:6n kfgL xfjf 

Wjlgsf] j]u 5200m/s 1500m/s 332m/s 

lj|mofsnfk–% M b'O{cf]6f uf]lN6g a6\6f lnP/ To;df nfdf] wfuf] hf]8\g'xf];\ . ca 

wfuf]nfO{ tGsfP/ b'O{ hgf ;fyLx¿ wfuf]sf] b'O{ 5]pdf k'u]/ kfn}kfnf] Pp6fn] af]Ng] 

/ csf]{n] ;'Gg] ug'{xf];\ . s] Wjlg ;'lgG5 < 5nkmn u/L lgisif{ n]Vg'xf];\ .  

lj|mofsnfk–^ M Pp6f nfdf] /8 -s/La !) ld6/_ lng'xf];\ . /8sf] Ps 5]pdf 

;fyLnfO{ sfg /fVg nufP/ csf]{ 5]pdf 3gn] 6\ofSs lxsf{pg'xf];\ . s] ;fyLn] 

Wjlg ;'G5 < 5nkmn u/L lgisif{ lgsfNg'xf];\ .  

lj|mofsnfk–& M Pp6f af6fdf kfgL eg'{xf];\ / xftdf b'O6f 9'ª\uf lnP/ xftnfO{ 

kfgL leq 8'afpg'xf];\ . ca kfgLleq b'O6f 9'ª\ufnfO{ lxsf{pg'xf];\ . s] aflx/ Wjlg 

;'lgG5 < 5nkmn ug'{xf];\ .  



 111  

t/ª\usf] ;dLs/0f (Equation of wave)  

t/ª\u nDafO (Wave leneth) : Ps sDk|];gb]lv ;a}eGbf glhssf] csf]{ sDk|];g 

jf Ps ¥ofl/km\ofS;gb]lv glhs}sf] csf{] ¥ofl/km\ofS;g;Ddsf] b'/LnfO{ t/ª\u 

nDafO elgG5 . o;nfO{ lu|s cIf/ NofD8f -_ n] hgfpF5 . o;sf] k|fdfl0fs 

PsfO ld6/ (m) xf] .  

cfj[lQ (Frequency) : k|lt;]s]G8 pTkGg x'g] t/ª\usf] ;ª\VofnfO{ cfj[lt  

elgG5 . o;nfO{ 'f' n] hgfOG5 . o;sf] k|dfl0fs PsfO xh{ (Hertz) xf] .  

t/ª\usf] ult (Wave velocity) : k|lt PsfO ;dodf t/ª\un] kf/ u/]sf] b'/LnfO{ 

t/ª\usf] ult (wave velocity) elgG5 . o;sf] k|fdfl0fs PsfO m/s xf] .  

t/ª\usf] a]u, cfj[lQ / t/ª\u nDafO larsf] ;DaGw b]vfpg] ul0ftLo ;"qnfO{ g} 

t/ª\usf] ;dLs/0f (Wave equation) elgG5 .  

;"q cg';f/, t/ª\u ult Ö t/ª\u nDafO × cfj[lQ   v =  × f 

of] ;"q k|of]u u/L Wjlg t/ª\u;DaGwL ;d:ofx¿ xn ug{ ;lsG5 .  

pbfx/0f– !  

s'g} Wjlg t/ª\usf] ult 332m/s / cfj[lQ 200Hz 5 eg] t/ª\u nDafO slt xf]nf < 

oxfF, Wjlgsf] ult (v) = 332m/s 

cfj[lQ (f) = 200Hz 

t/ª\u nDafO () = < 

;"qcg';f/  

v = f ×  

332 = 200x 

or, 200x = 332 

 = 
332

200
 = 1.66m 

k|ltWjlg / u'Ghfodfg  

s'g} hª\un, kxf8 jf cUnf] kvf{n cufl8 s/fpFbf cfjfh bf]xf]l/Psf] ;'Gg' ePsf] 

5 < o:tf] s;/L ePsf] xf]nf < Wjlg t/ª\u ha s'g} r6\6fg, kvf{n jf kxf8df 

7f]lsG5g\, k|sfz h:t} tL k/fjt{g x'G5g\ . cyf{t\\ kms]{/ cfpF5g\ . To;}sf/0f 
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cfjfh b]fxf]l/Psf] ;'lgG5 . Wjlg t/ª\u s'g} j:t'df 7Ss/ vfP/ kmsL{ cfpg] 

k|lj|mofnfO{ Wjlgsf] k/fjt{g (Reflection of sound) elgG5 .  

k|ltWjlg (Echo) : s'g} ulx/f] Ogf/ -vf8n_, kxf8sf] vfF]r, ;'?ª jf 7'nf] 

r6\6fgdf 7Ss/ vfFbf Wjlg t/ª\u k/fjt{g eO{ bf]xf]l/G5 . k/fjlt{t WjlgnfO{ 

k|ltWjlg (Echo) elgG5 . Wjlgsf] ;|f]taf6 Wjlg k/fjt{g ;tx 17 m eGbf 6f9f 

x'Fbf k|ltWjlg ;'lgG5 . o; k|lj|mofdf ;'?sf] Wjlg / k|ltWjlg cnu cnu ;'lgG5 . 

u'Ghodfg (Reverberation) M vfln sf]7fdf af]Nbf cfjfh yls{G5 / c:ki6  

x'G5 . o:tf] lsg ePsf] xf]nf < v]n d}bfg jf vfln d}bfgdf af]Nbf o:tf] x'Fb}g, 

lsg xf]nf < 

Wjlg k/fjt{g ug]{ ;tx 17 m eGbf sd eof] eg] k/fjlt{t Wjlg klxn]sf] Wjlg 

;Fu} ldl;G5 / d'n Wjlg nlDaPsf] ;'lgG5 . k/fjlt{t Wjlg d"n Wjlg;Fu ldl;P/ 

Wjlg nlDag] k|lj|mofnfO{ u'Ghfodfg (Reverberation) elgG5 . ;fª\uLlts 

sfo{j|md ul/g] 7'nf xnx¿df u'Ghfodfg x'G5 . o:tf xndf u'Ghfodfg x'g glbg 

leQfx¿df Wjlg ;f]:g] j:t' /flvPsf] x'G5 . t/ To:tf xnx¿df s]xL dfqfdf 

u'Ghfodfg x'g] u/fOPsf] x'G5 lsgeg] l7Ss dfqfdf x'g] u'Ghfodfgn] ;ª\uLtdf 

lg/Gt/tf lbO{ o;sf] ld7f]kg a9fpF5 .  

xfdLn] a:t} u/]sf] sf]7fdf ljleGg ;fdfg x'G5g\ . tL ;fdfgn] WjlgnfO{ ;f]:b5g\ / 

u'Ghfodfg x'g lbFb}gg\ . t/ gofF aGb} u/]sf] sf]7fdf To:tf Wjlg ;f]:g] j:t' gx'g] 

x'gfn] Wjlgsf] u'Ghfodfg x'G5 / cfjfh yls{g] / ga'lemg] x'G5 .  

ljrf/0fLo k|Zg  

rGb|dfsf] ;txdf ;f]em} s'/f ug{ ;lsFb}g, lsg xf]nf < 

;Demg'kg]{ s'/fx¿  

1. Wjlg Ps k|sf/sf] zlSt xf], hf] j:t'df x'g] sDkgaf6 k}bf x'G5 .  

2. Wjlg Ps 7fpFaf6 csf{] 7fpFdf t/ª\usf ¿kdf k|;fl/t x'G5 .  

3. Wjlg 7f]; t/n / Uof; ;a} dfWoddf k|;f/0f x'G5 t/ dfWod ljgf o;sf] 

 k|;f/0f x'Fb}g .  

4. t/ª\u @ k|sf/sf x'G5g\Ù cg'k|:y t/ª\u / cg'4}o{ t/ª\u .  

5. Wjlg t/ª\u cg'4}o{ t/ª\u xf] . o;df dfWodsf c0f'x¿sf] sDkg / t/ª\u 

 k|;f/0fsf] lbzf Pp6} x'G5 .  

6. Wjlgsf] j]u ;aeGbf a9L 7f]; j:t'df x'G5 . t/n j:t'df 7f];df eGbf sd 

 / Uof;df Wjlgsf] j]u ;aeGbf sd x'G5 .  
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7. Wjlgsf] ult, cfj[lQ / t/ª\u nDafOnfO{ Pp6f ul0ftLo ;"qdf JoSt ug{ 

 ;lsG5 . Tof] ul0ftLo ;"qnfO{ Wjlg t/ª\usf] ;dLs/0f (Wave equation) 

 elgG5 .  

              t/ª\usf] ult Ö cfj[lQ × t/ª\u nDafO  

                           v = f ×   

8. k/fjlt{t WjlgnfO{ k|ltWjlg (echo) elgG5 . k|ltWjlg cfpg Wjlg k/fjt{g 

 ug]{ ;tx 17 m eGbf 6f9f x'g'k5{ .  

9. k/fjlt{t Wjlg d"n Wjlg;Fu ldl;P/ d"nWjlg nlDag] k|lj|mofnfO{ u'Ghfodfg 

 elgG5 . u'Ghfodfg x'g Wjlg k/fjt{g ug]{ ;tx 17 m eGbf glhs x'g'k5{ .  

s] tkfO{nfO{ yfxf 5 < 

Xj]nsf] cfjfh ;d'b|sf] kfgLleq sl/a 480 dfOn;Dd k'Ub5 . To;}n] Xj]nn] 

nfdf] b'/Laf6 Ps csf{;Fu ;+jfb ug{ ;Sb5g\ .  

 

cEof;  

!=  vfnL 7fpF eg'{xf];\ M  

 -s_  Wjlg t/ª\u ==========t/ª\u xf] .  

 -v_  k/fjlt{t WjlgnfO{ =============elgG5 .  

 -u_  ====== x'g Wjlg k/fjt{g ug]{ ;tx 17m eGbf sd x'g'k5{ .  

 -3_  Wjlgsf] j]u == df eGbf t/n sd x'G5 eg] t/ndf eGbf ===df sd  

  x'G5 .  

@=  l7s eP l7s -_ / a]l7s eP -×_ a]l7s n]Vg'xf];\ M  

 -s_  …k|ltWjlgÚ x'g Wjlg k/fjt{g ug]{ ;tx 17m eGbf sd x'g'k5{ .  

 -v_  xfjfdf Wjlgsf] j]u 1500 m/s x'G5 .  

 -u_  7'nf] Wjlgsf] pRrtf klg a9L x'G5 .  

 -3_  cg'4}o{ t/ª\udf c0f'x¿sf] sDkg / t/ª\u k|;f/0f lbzf Pp6} x'G5 .  

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

 -s_  l:6ndf Wjlgsf] j]u slt x'G5 < 

  -c_ 332m/s  -cf_ 1500m/s  -O_ 5200m/s  -O{_ 8000m/s  
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 -v_  tnsfdWo] s'g cg'4}o{ t/ª\u xf] < 

  -c_ k|sfz    -cf_ kfgLdf p7\g] t/ª\u 

  -O_ l:k|ªdf x'g] sDkg   -O{_ 8f]/L em8sfbf{ x'g] sDkg  

 -u_ tnsf dWo] s'g dfWoddf Wjlgsf] j]u a9L x'G5 < 

  -c_ 7f];  -cf_ t/n  -O_ UofF;  -O{_ z"Go .  

 -3_  k|lt;]s]G8 lg:sg] k"0f{ t/ª\usf] ;ª\VofnfO{ s] elgG5 < 

  -c_ ult  -cf_ t/ª\u nDafO  -O_ pRrtf  -O{_ cfj[lQ  

$=  km/s 5'6ofpg'xf];\ M 

 -s_ cg'k|:y t/ª\u / cg'4}o{ t/ª\u 

 -v_ k|ltWjlg / u'Ghfodfg  

%=  lgDg k|Zgx¿sf] hafkm lbg'xf];\ M  

 -s_  Wjlgsf rf/cf]6f ;|f]tsf] gfd n]Vg'xf];\ .  

 -v_  Wjlgsf] tLI0ftf eg]sf] s] xf] < Wjlgsf] tLI0ftf a9fpg s] ug'{k5{ < 

 -u_  Wjlgsf] pRrtf / k|;f/0fdf s] ;DaGw 5 < 

 -3_  Wjlg s;/L k}bf x'G5 < 

 -ª_  7f]; j:t'df Wjlgsf] k|;f/0f x'G5 eGg] a'emfpg Pp6f lj|mofsnfk  

  aofg gu'{xf];\ . 

 -r_  u'Ghfodfg s]nfO{ elgG5 < of] s:tf] ca:yfdf x'G5 < 

 -5_  k|ltWjlg s]nfO{ elgG5 < of] s:tf] ca:yfdf x'G5 < 

 -h_  t/ª\usf] ;dLs/0f s]nfO{ elgG5 < o;sf] ;"q;d]t n]Vg'xf];\ .  

 -em_  Wjlgsf] tLI0ftf / pRrtfnfO{ kl/eflift ug'{xf];\ .  

^=  tnsf] lrq x]/L ;f]lwPsf k|Zgsf] hafkm lbg'xf];\ M  

 -c_  lrqdf s] b]vfpg vf]lhPsf] xf] < 

 -cf_ To;nfO{ kl/eflift ug'{xf];\ .  

 -O_ o;sf nflu cfjZos kg]{ Pp6f cj:yf n]Vg'xf];\ .  

&=  tnsf lrq sf]g'{xf];\ M 
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 -s_ cg'k|:y t/ª\u  -v_ cg'4}o{ t/ª\u 

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

 -s_  alh/x]sf] srf}/f 5'Fbf To;sf] Wjlg aGb x'G5 .  

 -v_ k'?ifsf] eGbf dlxnfsf] cfjfh ltvf] x'G5 .  

 -u_ ;|f]taf6 6f9f x'Fb} uPkl5 Wjlg dw'/f] x'Fb} hfG5 .  

 -3_ Wjlg t/ª\u cg'4}o{ t/ª\u xf] .  

(= tnsf ul0ftLo ;d:ofx¿ xn ug'{xf];\ M  

 -s_ s'g} Wjlg t/ª\usf] cfj[lQ 100Hz / t/ª\u nDafO 3.3m 5 eg] j]u  

  slt xf]nf <      (330m/s) 

 -v_  160 m t/ª\u nDafO ePsf] t/ª\usf] j]u 330 m/s /x]sf] 5 eg]  

  cfj[lQ slt xf]nf <                                    [2 Hz] 

 -u_  s'g} t/ª\usf] j]u 5200m/s 5 . olb To;sf] cfj[lQ 260 Hz 5 eg]  

  t/ª\u nDafO slt xf]]nf <                                 [20 m] 

 -3_  s'g} dflg;n] Pp6f kvf{n cufl8 pleP/ af]Nbf 0.4 ;]s]G8df k|ltWjlg 

;'lgof] . olb Wjlgsf] ult 330 m/s 5 eg] dflg; / kvf{n larsf] 

b'/L slt xf]nf <      [ 160m ] 

kl/of]hgf sfo{  

!=  ljBfno ghLs} /x]sf] ejgsf] gfª\uf] leQf glhs uP/ hf]8n] cfjfh 

lgsfNg'xf];\ / k|ltWjlg ;'Gg'xf];\ . k|ltWjlg ;'Gg nfu]sf] ;do gf]6 u/L 

cfkm" / leQf larsf] b'/L lgsfNg'xf];\ . of] k|lj|mof ljleGg % 7fpFaf6 

bf]xf]¥ofP/ b'/L lgsfNg'xf];\ .  

@=  Pp6f ;f/ª\uL jf lu6f/ lng'xf];\ / To;df b]xfPsf sfo{ u/L To;af6 k|fKt 

 x'g] glthfsf] km/s sfkLdf gf]6 u/L sf/0f;d]t n]Vg'xf];\ .   

j|m=;+=  sfo{ glthf sf/0f 

!= 

@= 

#= 

df]6f] / kftnf] tf/nfO{ ahfpFbf  

tf/ gs;L / tf/ s;]/ ahfpFbf  

sd hf]8n] / a9L hf]8n] tf/df 

lxsf{pFbf 
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kf7–(   r'Das (Magnet) 

 

s] tkfO{Fn] r'Das b]Vg'ePsf] 5 < kmnfdsf] w'nf] glhs} r'Das n}hfFbf s] x'G5 < 

r'Dsan] kmnfd h:tf r'DasLo j:t'nfO{ cfkm"lt/ tfG5 . r'Dasdf Ps k|sf/sf] 

zlSt x'G5 . r'Dasdf x'g] zlStnfO{ r'DasLo zlSt elgG5 . oxL zlStsf sf/0f 

o;n] kmnfdsf 6'j|mf, lkgx¿, kmnfdsf] w'nf] cflbnfO{ cfkm"lt/ cfslif{t u5{ . 

r'Dassf] oxL u'0fsf sf/0f kmnfdsf dl;gf pks/0f, k'hf{ tyf w'nf] l6Kg r'Das 

k|of]u ul/G5 . r'Das ax'pkof]uL j:t' xf] . /]l8of], dfOj|mf]kmf]g, l:ks/, ljB't\ 

df]6/, h]g]/]6/ cflbdf r'Das k|of]u ul/Psf] x'G5 . To:t} lbzf kQf nufpg, ux|f}F 

ef/L p7fpg tyf r'DasLo pkrf/ k4ltdf klg r'Das k|of]u x'G5 .  

r'Dassf u'0fx¿   

!=  r'Dasn] r'DasLo j:t'nfO{ cfkm"lt/ cfsifL{t u5{ . o; u'0fnfO{ r'Dassf] 

cfsif{0f u'0f elgG5 . kmnfd, sf]afN6 / lgs]n wft'af6 ag]sf j:t'x¿ 

r'Dasaf6 cfslif{t x'G5g\ . r'Dasn]] cfsif{0f ug]{ j:t'x¿nfO{ r'DasLo 

j:t' elgG5 . r'DasLo j:t'af6 r'Das jgfpg ;lsG5 .  

@=  :jtGq¿kn] 3'Dg ;Sg] u/L em'G8\ofpFbf x/]s r'Das hlxn] klg pQ/ lbIf0f 

kms]{/ a:5 . 58r'Dasf] pQ/L 5]pnfO{ pQ/L w'|j / blIf0f kms]{sf] 5]pnfO{ 

blIf0fL w'|j elgG5 . r'Dassf] pQ/ / blIf0f lbzf b]vfpg] oxL u'0f pkof]u 

u/L sDkf; agfOG5 .  

#=  r'Dasdf b'O{ w'|j x'G5g\– pQ/L w'|j / blIf0fL w'|j . oL b'O{ w'|jx¿ slxNo} 

5'l6\6Fb}gg\ . r'DasnfO{ 6'j|mf kfb}{ hfg] xf] eg] x/]s 6'j|mfdf b'O{ w'|j g} /xg 

k'Ub5g\ .  

 

lrq g+= (=!  



 117  

lj|mofsnfk–! M Pp6f 58 r'Das lng'xf];\ / sfkLsf] kfgf dfly /flvPsf] 

kmnfdsf] w'nf] ghLs nfg'xf];\ . ca s] x'G5 < canf]sg ug'{xf];\ . kmnfdsf] 

w'nf] r'Dsssf] s'g efudf a9L 6fFl;Psf] x'G5 < o;sf] sf/0faf/] sIffdf 

5nkmn ug'{xf];\ .  

 

lrq g+= (=@  

$=  r'Dassf] tfGg] zlSt r'DasLo w|'jx¿df a9L x'G5 . r'Dassf] zlSt ;a}lt/ 

a/fa/ x'Fb}g . r'Dassf] 5]p -w'|j_ df o;sf] zlSt a9L x'G5 eg] larlt/ of] 

zlSt sdx'Fb} hfG5 . r'DasnfO{ kmnfdsf] w'nf] glhs} n}hfFbf kmnfdsf] w'nf] 

r'Dassf] 5]plt/ a9L em'lG8G5 . w'|jdf Hofbf zlSt ePsfn] g} kmnfdsf] 

w'nf] larlt/ eGbf 5]pdf a9L em'lG8Psf] xf] .  

%=  r'Dassf ;dfg w'|jx¿ jLrdf ljsif{0f / c;dfg w'|jx¿ jLrdf cfsif{0f  

x'G5 . ha b'O{cf]6f r'Dassf Ps} vfn] w'|j ghLs nluG5, tL w'|jx¿ Ps 

csf{af6 6fl9g vf]Hb5g\ . t/ ha Pp6f r'Dassf] pQ/ w'|j csf]{ r'Dassf] 

blIf0f w'|j glhs nluG5, tL w'|jx¿ Ps csf{;Fu hf]l8g vf]H5g\ .  

 lj|mofsnfk–!  

 

 

 

 

lrq g+= (=# 

Pp6f 58 cfsf/sf] r'DasnfO{ wfuf]n] afFw]/ em'G8fpg'xf];\ . Tof] r'Das 

cl8P kl5 csf]{ r'DasnfO{ xftdf lng'xf];\ . ca xftdf af]s]sf] r'Dassf] 

blIf0f w'|j em'lG8Psf] r'Dassf] blIf0fL w'|j glhs n}hfg'xf];\ . s] x'G5 < 

canf]sg ug'{xf];\ . To;} u/L xftn] ;dft]sf] r'Dassf] pQ/Lw'|j em'lG8Psf] 

r'Dassf] pQ/L w'|j glhs n}hfg'xf];\ . km]/L s] x'G5 < cjnf]sg ug'{xf];\ . 

To;kl5 xftn] ;dft]sf] r'Dassf] pQ/L w'|j em'lG8Psf] r'Dassf] blIf0fL w'|j 
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glhs nfg'xf];\ . To;f] ubf{ s] x'G5, cjnf]sg ug'{xf];\ . 5nkmn u/L lgisif{ 

n]Vg'xf];\ . 

 r'DasLo j:t' / cr'DasLo j:t'  

;a} j:t'nfO{ r'Dasn] cfsif{0f ub}{g . kmnfd, lgs]n / sf]afN6af6 ag]sf 

j:t'nfO{ r'Dasn] cfsif{0f u5{ . r'Dasn] cfsif{0f ug]{ j:t'nfO{ r'DasLo 

j:t' (Magmetic substance) elgG5 . r'DasLo j:t'nfO{ r'Das agfpg 

;lsG5 .  

;'g, rfFbL, Knfl:6s, /a/ cflbnfO{ r'Dasn] cfsif{0f ub}{g . r'Dasn] 

cfsif{0f gug]{ j:t'nfO{ cr'DasLo j:t' (Non-magnetic substance)  

elgG5 .  

 r'DasLo If]q (Magnetic field) 

km/s km/s r'Dasdf /x]sf] r'DasLo zlSt km/s x'G5 . Pp6f r'Dasn] 

cfkm\gf] jl/kl/ lgZrt b'/L;Dd dfq csf]{ r'Dasdf jf r'DasLo j:t'nfO{ 

c;/ ug{ ;S5 . r'Dassf] jl/kl/sf] If]q hxfF;Dd To;n] csf]{ r'Das jf 

r'DasLo j:t'nfO{ c;/ ug{ ;S5, To;nfO{ pSt r'Dassf] r'DasLo If]q 

elgG5 . zlStzfnL r'Dassf] r'DasLo If]q km/flsnf] x'G5 eg] sd zlSt 

x'g] r'Dassf] r'DasLo If]q ;fF3'/f] -;fgf]_ x'G5 .  

 r'Dassf k|sf/  

r'Das @ k|sf/sf x'G5g\, tL x'g\Ù k|fs[lts r'Das / s[lqd r'Das . 

k|s[ltsf kfOg] r'DasnfO{ k|fs[lts r'Das (Natural magnet) elgG5 . 

nf]8:6f]g (Lodestone) k|fs[lts r'Das xf] . nf]8:6f]g kmnfdsf] DofUg];fO6 

(magnesite) gfdsf] of}lusaf6 ag]sf] x'G5 . k|fs[lts r'Das s'g} Pp6f 

lglZrt cfsf/sf] x'Fb}g . dflg;åf/f lgdf{0f ePsf r'DasnfO{ s[lqd r'Das 

(Artificial magnet) elgG5 . cfjZostfcg';f/ ljleGg cfsf/df s[lqd 

r'Dasx¿ agfpg ;lsG5 . cyf{t\ oL r'DasnfO{ lglZrt cfsf/df kfpg 

;lsG5 . 

                  
lrq g+= (=$ M -s_ Lodestone     -v_ Bar magnet 
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 s[lqd r'Dasx¿ klg 2 vfnsf x'G5g\ . tL x'g\Ù c:yfoL r'Das / :yfoL 

 r'Das .  

Psk6s r'Das agfO;s]kl5 nfdf] ;do;Dd To;df r'DasLo zlSt 

/lx/xG5 eg] To;nfO{ :yfoL r'Das (permanent magnet) elgG5 . 

r'DasLo j:t'af6 ag]sf] r'Das :yfoL xf] . of] r'DasnfO{ ljleGg ljB't\Lo 

pks/0fx¿df k|of]u ul/G5 .   

:yfoL ¿kdf r'DasLo zlSt g/xg] r'DasnfO{ c:yfoL r'Das (Temporary 

magnet) elgG5 . ljB't\ r'Das c:yfoL r'Das xf] . h]g]/]6/, ljB't\ df]6/ 

cflbdf o:tf] r'Das k|of]u ul/Psf] x'G5 .  

 r'Das agfpg] ljlw  

s[lqd ljlwx¿ ckgfP/ r'Das agfpg ;lsG5 . o;sf nflu y'k|} ljlwx¿ 

5g\ . tLdWo] s]xL ljlwx¿ oxfF 5f]6s/Ldf pNn]v ul/Psf] 5 .  

 -s_ Psxf]/f] PsfO ljlw (Single touch method) :  o; ljlwdf r'Dassf] 

Pp6f w'|jn] r'DasLo j:t'sf] kftfdfly PstkmL{ /ul8G5 . o; 

ljlwaf6 r'DasLo j:t'af6 ag]sf] 58, lsnf, kftfnfO{ ;lhn} r'Das 

agfpg ;lsG5 .  

lj|mofsnfk–# M Pp6f 6]a'ndf kmnfdsf] kftf /fVg'xf];\ . ca Pp6f 

zlStzfnL kft] r'DasnfO{ ;dft]/ o;sf] pQ/L w'|jn] kftfnfO{ Ps 

5]paf6 /u8]/ csf]{ 5]p;Dd k'¥ofpg'xf];\ . csf]{ 5]p k'u]kl5 

r'DasnfO{ p7fP/ klxn] s} 5]plt/ Nofpg'xf];\ / clu s} lj|mof 

bf]xf]¥ofpg'xf];\ . lgs} k6s /u8]kl5 kmnfdsf] kftf r'Das aGb5 . 

o; k|lj|mofdf /u8]/ kNnf] 5]pdf k'u]/ r'Das p7fpFbf h'g w'|j 

kftfsf] h'g 5]paf6 dfly p7fOG5 . To;} 5]pdf l7s ljk/Lt w'|j k}bf 

x'G5 . 

 

lrq g+= (=% 
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 -v_ ljeflht /u8fO ljlw (Divided touch method) : o; ljlwdf 

r'DasLo j:t'sf] kftfsf] larefuaf6 b'O{cf]6f r'Das /u8]/ b'O{ lbzf 

tkm{ nluG5 .  

lj|mofsnfk–$ M Pp6f kmnfdsf] kftfnfO{ 6]a'ndf /fv]/ To;sf] l7s 

lardf lrx\g nufpg'xf];\ . ca ;dfg zlSt ePsf b'O{cf]6f r'Das 

lng'xf];\ / tL b'O{ r'Dassf] ljk/Lt w'|jx¿n] kmnfdsf] kftfsf] lardf 

5'jfpg'xf];\ . ca tL b'O{ r'DasnfO{ b'O{ ljk/Lt lbzftkm{ /u8\b} 

n}hfg'xf];\ / 5]pdf k'u]kl5 b'j} r'Das p7fP/ klxn] s} cj:yfdf 

lardf Nofpg'xf];\ . of] lj|mof w]/} k6s b]fxf]¥ofpg'xf];\ . kmnfdsf] 

kftf r'Das aGb5 . o; k|lj|mofdf /u8\g] r'Dassf] h'g w|'j h'g 

5]paf6 p7fOG5, To; 5]pdf To;sf] l7s ljk/Lt w'|j aGb5 . 

 

lrq g+= (=^ 

 u_ ljB't\ r'Das agfpg] ljlw M dflysf b'O{cf]6f ljlwdf r'Das agfpg 

r'Das k|of]u ul/G5 . o; ljlw aGg] r'Dasx¿ :yfoL r'Das x'G5g\ . 

ljB't\sf] ;xfotfaf6 c:yfoL r'Das agfpg ;lsG5 . ljB't\ k|of]u 

u/L agfOPsf] r'DasnfO{ ljB't\ r'Das (Electromagnet) elgG5 .  

lj|mofsnfk–% M Pp6f nueu % ;]=ld nDafOsf] kmnfdsf] lsnf 

lng'xf];\ / To;nfO{ s'rfns a]/]sf] tfdfsf] tf/n] kmGkmGtL a]g'{xf];\ . 

To;kl5 tf/sf] b'O{ 5]pnfO{ Pp6f ;]nsf] b'O{ w'|j;Fu hf]8]/ tf/df 

ljB't\ k|jfx ul/lbg'xf];\ . ca s] x'G5, cjnf]sg ug'{xf];\ . ljB't\ 

ju]kl5 lsnfdf r'DasLo zlSt k}bf x'G5 . 

of] r'Dasn] lkgx¿ tfGg yfN5 . t/ ha 

ljB't\ aGb ul/G5, lsnfsf] r'DasLo zlSt 

klg x/fpF5 . of] c:yfoL r'Das xf] . ljB't\ 

3G6L, ljB't\ df]6/, ljB't\ kª\vfdf o; 

k|sf/sf] r'Das k|of]u ul/Psf] x'G5 .  

lrq g+= (=&  
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r'DasTjsf] cf0fljs l;4fGt (Molecular theory of magnetism)  

58 cfsf/sf] r'DasnfO{ @, # jf $ 6'j|mf ubf{ x/]s 6'j|mf k"0f{ r'Das g} x'G5g\ . 

hlt 6'j|mf kf/] klg r'Dasdf /x]sf] o:tf] w'|jx¿ 5'6\l6b}gg\ . o:tf] s;/L ;Dej 

ePsf] xf]nf < of] tYonfO{ JofVof ug{ r'DasTjsf] cf0fljs l;4fGtsf] caZostf 

kb{5 . o; l;4fGtcg';f/ x/]s r'Dasleq y'k|} ;ª\Vof ;;fgf c0f' -c0f' r'Das_ 

x¿ x'G5g\ . r'Das gag]sf] r'DasLo j:t'df tL :jtGq c0f' r'Dasx¿ rlj|mo 

j|mddf /x]sf x'G5g\ . o;/L /xFbf Pp6f r'Dassf] pQ/L w'|j csf]{sf] blIf0f w'|j;Fu 

hf]l8P/ /xG5g\ / r'DasLo an t6:y x'G5 . o:tf] ca:yfdf o;n] r'DasLo 

zlSt b]vfpFb}g .  

r'Das aGbf r'DasLo j:t'df /x]sf c0f' r'Dasx¿ Ps} lbzflt/ kms{G5g\ . o:tf] 

ca:yfdf r'DasLo j:t'df /x]sf c0f' r'Dasf] r'DasLo pQ/L w'|jx¿ Ps 5]plt/ 

/ blIf0fL w'|jx¿ csf]{ 5]plt/ kms]{/ /xG5g\ . To;n] ubf{ pSt r'DasLo a:t'df 

r'DasLo zlSt k}bf x'G5 . tL 5]p j|mdzM pQ/L / blIf0fL w'|j aGb5g\ .  

r'DasLo j:t'df /x]sf c0f'x¿nfO{ c0f' r'Das elgG5 . oL c0f' r'Das Ps} 

lbzflt/ kms]{/ nx/} a:bf j:t'n] r'DasLo zlSt -u'0f_ b]vfpF5 . o;nfO{ g} 

r'DasTjsf] cf0fljs l;4fGt elgG5 .  

                                  
 lrq g+= (=*  -s_ r'Das gag]sf] r'DasLo j:t'  -v_ r'Das ag]sf] r'DasLo j:t' 

lj|mofsnfk– ^ M Pp6f kmnfdsf] kftnf] kftfnfO{ Psf]xf]/f] /u8fO{ ljlwaf6 r'Das 

agfpg'xf];\ / To;sf] pQ/L / blIf0fL w'|j lrx\g nufpg'xf];\ . ca kftfnfO{ l7s 

lardf efFRg'xf];\ / b'j} 6'j|mfnfO{ csf]{ r'Dassf] ;xfotfaf6 hfFRg'xf];\ . s] 

r'DasLo w'|j 5'l6\6P < s] b'j} 6'j|mfdf b'j} w'|j kfOP < b'j} 6'j|mfdf b'j} w'|j kfOg] 

s'/f s;/L ;Dej eof] xf]nf < 5nkmn u/L lgisif{ n]Vg'xf];\ .  

r'DasLo pkkfbg (Magnetic Induction) 

r'Dasn] csf]{ s'g} r'DasLo j:t'df c:yfoL r'DasTj ljsl;t u/fpF5 . r'Dassf] 

c;/af6 s'g} r'DasLo j:t'df c:yfoL r'DasTj k}bf ug]{ lj|mofnfO{ r'DasLo 

pkkfbg (Magnetic Induction) elgG5 . oxL k|lj|mof4f/f r'Dasn] r'DasLo 

j:t'nfO{ cfsif{0f ub{5 . 
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lj|mofsnfk–& M Pp6f r'DasnfO{ wfuf]n] afFw]/ em'G8\ofpg'xf];\ . To;sf] pQ/L 

w'|jlt/ Pp6f kmnfdsf] lsnf n}hfg'xf];\ . r'Dasdf kmnfdsf] lsnf 6fFl;G5 . ca 

lsnfsf] :jtGq 5]plt/ Pp6f lkg n}hfg'xf];\ . ca s] x'G5 < lsnfsf] :jtGq 

5]pn] lkgnfO{ tfGb5 . of] s;/L ePsf] xf]nf < 5nkmn ug'{xf];\ .  

 

lrq g+= (=( 

ha r'Das glhs} lsnf nluG5, r'Dasn] lsnfnfO{ tfGg' clu To; lsnfdf 

r'DasLo pkkfbg x'G5 . r'DasLo pkkfbg x'Fbf olb lsnfnfO{ r'Dassf] pQ/L 

w'|j 5]p nluPsf] 5 eg] lsnfsf] Tof] 5]pdf blIf0fL w'|j aGb5 . ljk/Lt w'|jlar 

cfsif{0f x'g] x'Fbf lsnf r'Dasdf 6fFl;g k'U5 . ca lsnfsf] csf]{ 5]pdf lkg nfg] 

xf] eg] lsnfn] lkgnfO{ tfGb5 . lsnfn] lkg tfGbf klg clus} ljlw x'g] ub{5 . 

r'DasLo zlStsf] x|f; (Demagnetization)  

r'Dasdf To;leq /x]sf c0f' r'Dasx¿ Pp6f lglZrt lbzfdf kmls{P/ j|mda4 

¿kdf /x]sf x'G5g\ . s'g} sf/0faf6 r'Dasdf /x]sf c0f' r'Dasx¿sf] j|mddf 

vnan kf/Llbg] xf] eg] To;sf] r'DasLo zlSt -u'0f_ gi6 x'G5 . r'Dasdf /x]sf] 

zlSt gi6 x'g] k|lj|mofnfO{ r'DasLo zlStsf] x|f; (Demagnetization)  

elgG5 . r'Dasdf /x]sf c0f' r'Dassf] j|md lau|g' g} o;df /x]sf zlSt gi6 x'g' 

xf] . lgDg sf/0faf6 r'DasLo zlStsf] x|f; x'G5 .  

 r'DasnfO{ dflyaf6 v;fNbf  

 r'DasnfO{ ttfpFbf  

 r'DasnfO{ xyf}8fn] lxsf{pFbf  

 r'Dassf ;dfg w'|jnfO{ Psfk;df /u8\bf .  

 r'Das ;dfg w'|jnfO{ Ps}tkm{ kf/L nfdf] ;do;Dd /fVbf .  

r'DasLo zlSt x|f; x'gaf6 hf]ufpg] pkfox¿ M 

!= r'DasnfO{ tftf] j:t' glhs g/fVg] jf gttfpg]  

@= r'DasnfO{ prfOaf6 hldgdf gv;fNg]  
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#= r'DasnfO{ xyf}8fn] lk6\g] jf cGo j:t'df /uf8\g] gug]{  

$= lvof nfUg gbLg]  

%= ;dfg w'|j Ps}lt/ kf/L g/fVg]  

^= b'O{ r'Dassf ljk/Lt w'|jnfO{ kmnfdsf] Pp6f ;fgf] 6'j|mfn] hf]8]/ /fVg]  

ljrf/0fLo k|Zg  

!= ljB't\ r'Das agfpFbf k|of]u x'g] tfdfsf] tf/df lsg s'rfns a]l/Psf] xf]nf < 

@= r'Das /fVbf b'O6f r'Dassf] ljk/Lt w'|j Ps}lt/ kfl/G5, lsg xf]nf < 

;Demg'kg]{ s'/fx¿  

!=  r'Dasdf x'g] zlStnfO{ r'DasLo zlSt elgG5 .  

@=  r'Dassf u'0fx¿ lgDgadf]lhd 5g\ .  

 -s_ r'Dasn] r'DasLo j:t'nfO{ cfsif{0f u5{ t/ cr'DasLo j:t'nfO{ s'g}  

  c;/ ub}{g . 

 -v_ :jtGq ¿kn] 3'Dg;Sg] u/L /flvPsf] r'Das hlxn] klg pQ/ blIf0f  

  kms]{/ a:5 .  

 -u_  r'Dassf] zlSt ;jeGbf a9L r'DasLo w'|jx¿df x'G5 .  

 -3_  ;dfg w'|jlar ljsif{0f / c;dfg w'|jlar cfsif{0f x'G5 .  

 -ª_  r'Dassf b'O{ w'|jnfO{ cnUofpg ;lsFb}g .  

#=  r'Dasn] csf]{ r'Das jf r'DasLo j:t'nfO{ c;/ ug{ ;Sg] ;Ddsf] 

 r'Dassf] jl/kl/sf] If]qnfO{ r'DasLo If]q elgG5 .  

$=  r'Dasn] cfsif{0f ug]{ j:t'nfO{ r'DasLo j:t' / r'Dasn] cfsif{0f gug]{ 

 j:t'nfO{ cr'DasLo j:t' elgG5 .  

%=  r'Das @ k|sf/sf x'G5g\Ù k|fs[lts r'Das / s[lqd r'Das .  

^=  s[lqd r'Das @ vfnsf x'G5g\, tL x'g\– :yfoL r'Das / c:yfoL r'Das  

&=  r'DasLo j:t'af6 r'Das agfpg ;lsG5 . o;sf nflu ljleGg ljlwx¿ 

 k|of]u ug{ ;lsG5 .  

*=  r'Dassf] c;/af6 s'g} r'DasLo j:t'df c:yfoL r'DasTj k}bf ug]{ 

 lj|mofnfO{ r'DasLo pkkfbg elgG5 .  
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(=  r'DasnfO{ v;fNbf, xyf}8fn] lxsf{pFbf, ttfpFbf, ;dfgw'|jx¿ Psfk;df 

 /u8\bf r'Dasdf /x]sf] r'DasLo zlSt gi6 x'G5 .  

s] tkfO{nfO{ yfxf 5 < 

r'Dassf] zlStnfO{ 6]:nf (Tesla) PsfOdf gflkG5 . ;+;f/sf] ;aeGbf 7'nf] DofUg]6 

Go' d]lS;sf]df 5 . o;sf] zlSt 100 6]:nf 5 . of] eg]sf] slt xf] eGg] a'em\g of] 

gfkdf 2 6]:nf r'DasLo zlSt x'g] r'Dasn] Pp6f sf/ p7fpF5 .Æ 

 

cEof; 

!=  vfnL 7fpF eg'{xf];\ M  

 -s_  r'Dassf ==== w'|jsf lardf cfsif{0f / ====w'|jsf lardf ljsif{0f x'G5 .  

 -v_  r'DasLo zlSt r'Dassf] ========x¿df x'G5 .  

 -u_  =======k|fs[lts r'Dassf] pbfx/0f xf] .  

 -3_  r'Dassf] c;/af6 r'DasLo j:t'df r'DasTj k}bf ug]{ k|lj|mofnfO{ g}  

  ======= elgG5 .  

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

 -s_  tnsfdWo] s'g rflxF c:yfoL r'Das xf] < 

  -c_ 58 r'Das   -cf_ nf]8:6f]g   

  -O_ sDkf; l;of]   -O{_ ljB't\ r'Das  

 -v_  :jtGqk"j{s 3'Dg ;Sg]u/L /flvPsf]] r'Das cl8Fbf stf kmls{G5 < 

  -c_ pQ/ blIf0f  -cf_ k"j{klZrd   -O_ htf;'s}  -O{_ k"j{ pQ/  

 -u_  tnsfdWo] s'g sfo{df r'Dassf] zlSt gi6 x'Fb}g < 

  -c_ ttfpFbf  -cf_ lxsf{pFbf  -O_ /ª nfpFbf  -O{_ v;fNbf  

 -3_  tnsf dWo] s'g rfFlx wft' r'DasLo a:t' xf]Og < 

  -c_ kmnfd  -cf_ sf]jfN6   -O_ lgs]n  -O{_ tfdf  

#=  l7s eP -√ _ / a]l7s eP -×_ n]Vg'xf];\ M  

 -s_  r'Dasdf lvof nfUbf r'DasLo zlStdf x|f; cfpF5 .  

 -v_  r'DasnfO{ 3gn] lxsf{pFbf o;sf] r'DasLo zlSt a9\5 .  
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 -u_  r'Das gjg]sf] r'DasLo j:t'df c0f' r'Dasx¿ rj|mLo j|mddf /x]sf  

  x'G5g\ .  

 -3_  r'Dassf] lbzf ;"rs u'0f k|of]u u/L sDkf; ;'O{ agfOG5 .  

$=  km/s 5'6\ofpg'xf];\ M  

 -s_  c:yfoL r'Das / :yfoL r'Das  

 -v_  r'DasLo j:t' / cr'DasLo j:t'  

 -u_  r'DasLo zlStsf] x|f; / r'DasLo pkkfbg  

%=  tnsf k|Zgx¿sf] hafkm lbg'xf];\ M  

 -s_  r'Dassf s'g}  # cf]6f u'0fx¿ n]Vg'xf];\ .  

 -v_  r'Das k|of]u x'g] % cf]6f pks/0fsf] gfd n]Vg'xf];\ .  

 -u_ cr'DasLo / r'DasLo j:t'sf @÷@ cf]6f pbfx/0f lbg'xf];\ .  

 -3_ r'DasLo If]q s]nfO{ elgG5 < of] s] df e/ k5{ < 

 -ª_ k|fs[lts r'Das / s[lqd r'Dasdf km/s n]Vg'xf];\ .  

 -r_ ljB't\ r'Das agfpg] ljlw 5f]6s/Ldf pNn]v ug'{xf];\ .  

 -5_ r'DasLo zlStsf] x|f; s] nfO{ elgG5 <o ;sf $ cf]6f sf/0f  

  n]Vg'xf];\ .  

 -h_  r'Dassf] r'DasTjsf ;'/Iffsf $ cf]6f pkfox¿ n]Vg'xf];\ .  

 -em_  r'DasLo pkkfbgnfO{ kl/eflift ug'{xf];\ .  

^=  tnsf] lrq x]/L ;f]lwPsf k|Zgx¿sf] hafkm lbg'xf];\ M  

 -s_  lrqdf s] ul/Fb}5 < 

 -v_  o;df s:tf] k|sf/sf] tf/ k|of]u ul/G5 < 

 -u_  o;sf @ cf]6f pkof]lutf n]Vg'xf];\ .  

&=  tnsf lrqx¿ sf]g'{xf];\ M  

 -s_ Psxf]/f] /u8fO{ ljlw  -v_ bf]xf]/f] /u8fO{ ljlw  

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

 -s_  ljB't\ r'Das c:yfoL r'Das xf] .  

 -v_  r''DasnfO{ kmnfdsf] w'nf]df n6\k6ofpFbf 5]plt/ a9L w'nf] 6fFl;G5 .  
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 -u_  sDkf;nfO{ lbzf lgb]{z ug{ k|of]u ul/G5 .  

 -3_  r'DasnfO{ ttfpFbf o;sf] zlSt gi6 x'G5 .  

 -ª_  hlt 6'j|mf u/] klg r'Dassf w'|jx¿ 5'l6\6b}g .  

kl/of]hgf sfo{  

!=  r'DasTjsf] cf0fljs l;4fGtsf] cfwf/df r'Das / r'Das gag]sf] r'DasLo 

j:t'df c0f' r'Dasx¿sf] l:ylt bzf{pFb} rf6{ k]k/df lrq n]Vg'xf];\ / sIff 

sf]7fsf] leQfdf 6fF:g'xf];\ .  

@=  k|To]s 5 hgf ljBfyL{sf] ;d"x agfO{ ljB't\ r'Das tof/ kfg'{xf];\ . of] sfd 

ubf{ cfkm"n] u/]sf sfo{sf] ljj/0f tyf cg'ej ;d]6L k|ltj]bg n]Vg'xf];\ .  
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kf7–!)  ljB't\ (Electricity) 

 

jB't\ Ps k|sf/sf] zlSt xf] . of] pkof]usf lx;fan] cToGt ;lhnf] zlSt xf] . 

aQL afNg, lx6/ afNg, 6]lnlehg, sDKo'6/ rnfpg, snfsf/vfgf, oftfoft 

;fwg cflb rnfpg ljB't\ k|of]u x'G5 .  

ljB't\sf] ;|f]t (Source of electricity  

ljB't\ pTkfbg ug]{ pks/0fx¿nfO{ ljB't\sf] ;|f]t elgG5 . ;]n, kmf]6f];]n, 

8fOgfdf] -h]g]/]6/_ ljB't\sf ;|f]t x'g\ .  

;]n (Cell) 

;]nn] /f;folgs zlStnfO{ ljB't\ zlStdf ¿kfGt/ u5{ . ;fwf/0f ;]n, 8«fO;]n, 

n]8 Pl;8 ;]n cflb o;sf pbfx/0f x'g\ . ;fwf/0f ;]n / n]8 Pl;8 ;]ndf 

;Nˆo'l/s cDn -t/n_ k|of]u ePsf] x'G5 eg] 8«fO;]ndf t/n /f;folgs kbfy{ 

x'Fb}g . oL ;]nx¿af/] 5f]6f] aofg tn lbOPsf] 5 . 

;fwf/0f ;]n (Simple Cell) M ;fwf/0f ;]ndf Pp6f efF8f]df lkmsf ;Nˆo'l/s 

cDn /fv]/ To;df h:tfsf] kftf / tfdfsf] kftf 8'afO{Psf] x'G5 . oxfF tfdfsf] 

kftfn] wgw'|j / h:tfsf] kftfn] C0f w'|jsf] sfd u5{ .  

 

 

lrq  g+= !)=!  
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o;df /flvPsf] h:tf kftfn] ;Nˆo'l/s cDn;Fu /f;folgs k|ltj|mof u5{ / 

kftfdf On]S6«f]g 5f]8]/ cDndf 3f]lng k'U5 ,o;n] ubf{ of] kftf C0frfh{o'St 

aGb5 . ;Nˆo'l/s cDndf /x]sf] xfO8«f]hg wgrfh{ o'St eO{ tfdfsf] kftfdf  

/xG5 . ha oL b'O{ kftfx¿ ;'rfns tf/n] hf]l8G5g\ . On]S6«f]gx¿ h:tfsf] 

kftfaf6 tf/ x'Fb} tfdfsf] kftflt/ hfG5g\ / tf/df hf]l8Psf] lrd aN5 . ;fwf/0f 

;]ndf @ k|sf/sf sdhf]/L x'G5g\, tL x'g\– :yfgLo lj|mof / w'|jLs/0f .  

-s_  :yfgLo lj|mof (Local Action) M ;fwf/0f ;]ndf k|of]u x'g] h:tf kftfdf 

cz'4tf x'G5 . oxL cz'4tfsf sf/0fn] k|of]u gubf{ ;d]t h:tf kftf lvOP/ 

hfG5 / ;]nsf] cfo' 36\5 . o; c;/nfO{ :yfgLo lj|mof elgG5 . :yfgLo 

lj|mof /f]Sg z'4 h:tfsf] kftf k|of]u ug'{k5{ . h:tfsf] kftfdf kf/f]sf] 

n]kgn] klg of] sdhf]/L /f]Sg ;lsG5 .  

-v_  w'|jLs/0f (Polarisation) M /f;folgs k|ltlj|mof x'Fbf ;]nleq xfO8«f]hg 

Uof; pTkGg x'G5 . o;/L pTkGg xfO8«f]hgsf yf]Knfx¿ tfdfsf] kftf 

jl/kl/ hDdf x'Fbf, To;sf] s'rfns kqn] ljB't\ k|jfx aGb x'G5 . o; 

c;/nfO{ w'|jLs/0f elgG5 . w'|jLs/0f x6fpg 3f]ndf kf]6fl;od 8«fOj|mf]d]6 

ld;fpg ;lsG5 . To:t} a]nfa]nfdf kftfnfO{ a|;n] ;kmf ug{ ;lsG5 .   

8«fO;]n (Drycell) : ;fwf/0f ;]ndf h:tf] t/n /;fog k|of]u gu/L 

agfOPsf] ;]nnfO{ 8«fO;]n elgG5 . 8«fO;]n agfpFbf Pp6f h:tfsf] ef8f 

lardf efF8f]nfO{ gx'g] u/L sfa{g /8 /flvPsf] x'G5 . sfa{g /8sf] jl/kl/ 

Pp6f y}nf]df sfa{gsf] w'nf] / Dofª\ulgh 8fOcS;fO8sf] w'nf] ld;fP/ 

/flvPsf] x'G5 . o;eGbf aflx/ Pdf]lgod Snf]/fO8sf] n]bf] /flvPsf] x'G5 . 

h:tfsf] efF8f]leqsf] kbfy{ aflx/ cfpg gbLg To;sf] d'vnfO{ d}g of 

cnsqf]n] 6flnPsf] x'G5 . sfa{g /8sf] 6fpsf]df lktnsf] 9sgL /flvG5 .  

 

lrq g+= !)=@ 
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o; ;]ndf h:tfsf] vf]nn] C0f w'|jsf] sfd u5{ eg] sfa{g /8n] wgw'|jsf] sfd 

u5{ . ;]ndf k|of]u ePsf] Dofª\uflgh 8fOcS;fO8n] ubf{ o;;]ndf w'|jLs/0f  

x'Fb}g . t/ o;df :yfgLo lj|mof eg] x'G5 . To;}n] k|of]u gu/L /fVbf klg ;]nsf] 

lj:tf/} cfo' 36]/ hfG5 . 6r{nfO6, l/df]6, /]l8of], v]nf}gf cflbdf 8f«O;]nsf] k|of]u 

x'G5 . t/n kbfy{ gx'g] / pko'St ;fOhsf] x'g] x'Fbf o;nfO{ Ps 7fpFaf6 csf]{ 

7fpFdf ;lhn} nfg ;lsG5 .  

lj|mofsnfk ! M Pp6f k"/fgf] 8f«O;]n lng'xf];\ / To;nfO{ pwf/]/ To;sf leqsf] 

agfj6 cWoog ug'{xf];\ . To;sf] agfj6 / sfd;DaGwL 5nkmn ug'{xf];\ .  

kmf]6f];]n (Photo cell) : ;f}ozlStnfO{ ljB't\ zlStsf] ¿kfGt/0f ug]{ pks/0fnfO{ 

kmf]6f] ;]n elgG5 . of] cfw'lgs pks/0f xf] . w]/}cf]6f kmf]6f];]nx¿ hf]8]/ ;f}o{ 

Aof6«L agfOG5 . ;f}o{ Aof6«Laf6 6]lnlehg tyf sDKo'6/ rnfpg], aQL afNg] cflb 

sfd ul/G5 . kmf]6f];]nsf] k|of]u 6f9fsf ufpFdf ;d]t ;lhnf] x'G5 . kmf]6f];]nn] 

;"o{df /x]sf] cyfx ;f}o{ zlStnfO{ k|of]udf NofpF5 / o;n] jftfj/0fLo k|b"if0f 

ub}{g . oL kmf]6f];]nsf] d'Vo ljz]iftf x'g\  .  

8fOgfdf] jf h]g]/]6]/ ( Dynamo or Generater) 

oflGqs zlStnfO{ ljB't\ zlStdf ¿kfGt/0f ug]{ pks/0fnfO{ 8fOgfdf] jf h]g]/]6/ 

elgG5 . 8fOgfdf]n] yf]/} ljB't\\ pTkfbg u5{ eg] h]g]/]6/n] 7'nf] dfqfdf ljB't\ 

pTkfbg u5{ . ljB't\sf] k|of]u cGo zlStsf ;|f]teGbf ;:tf] k5{  . h]g]/]6/af6 

ljB't\ pTkfbg ubf{ o;nfO{ 7'nf] ultdf 3'dfpg'k5{ . h]g]/]6/ 3'dfpg au]sf] kfgL, 

xfjf cflbsf] k|of]u ug{ ;lsG5 . alu/x]sf] kfgLaf6 6jf{Og 3'dfO{ pTkfbg ul/g] 

ljB't\nfO{ hn ljB't\ elgG5 . 8fOgfdf] jf h]g]/]6/n] On]S6«f]DofUg]l6s OG8S;g 

k|lj|mofaf6 ljB't\ pTkfbg u5{g\ .  

      

lrq g+= !)=# 

;fOsndf aQL afNg 8fOgfdf] /flvPsf] x'G5 . ;fOsnsf] 6fo/ 3'Dbf 8fOgfdf]sf] 

r'Das 3'D5 / ljB't\ pTkfbg x'G5 . ToxL ljB't\n] ubf{ lrd aN5 . ;fOsnnfO{ 

hlt hf]8n] s'bfof] plt g} a9L ljB't\ pTkfbg eO{ lrd emg\ pHofnf] aN5 .  

 



 130  

ljB't\ kl/ky (Electric Circuit)  

ljB't\ k|jfx x'g ljB't\sf] ;|f]t, ;'rfns tf/ / ljB't\ pks/0fnfO{ Ps csf{;Fu 

hf]8\g' kb{5 . ljB't\sf] ;|f]t, ;'rfns tf/ / ljB't\ pks/0f -nf]8_ hf]8]/ 

agfOPsf] ljB't\ aUg] af6f]nfO{ ljB't\ kl/ky elgG5 .  

lj|mofsnfk @ M Pp6f 8«f]O;]n, tfdfsf] tf/ / 6r{nfO6sf] aNa hf]8]/ Pp6f 

kl/ky agfpg'xf];\ . ca kl/kydf /x]sf] l:jr lyRg'xf];\ . lrd aN5 . ca l:jr 

ckm ug'{xf];\ . lrd lgE5 . aQL an]sf] ca:yfdf 8«fO;]naf6 ljB't\ tf/ x''Fb} 

lrddf k'U5 / lrd aN5 . oxfF 8«fO;]n -ljB't\sf] ;|f]t_, tfdfsf] tf/ -;'rfns_ /  

lrd -nf]8_ x'g\ . To;/L tof/ kfl/Psf] ljB't\ aUg] af6f] g} ljB't\ kl/ky xf] .  

 

 

 lrq g+=!)=$   s_ aGb kl/ky      v_ v'nf kl/ky 

ljB't\ kl/ky b'O{vfnsf x'G5g\, aGb ljB't\ kl/ky / v'nf ljB't\ kl/ky . dflysf]  

lrq g+= !)=$ -s_ df kl/kysf] l:jr bafpFbf tf/ eP/ ljB't\ aU5 / lrd aN5  . 

of] aGb kl/ky xf] . nf]8n] sfd ul//x]sf] kl/kynfO{ aGb kl/ky (Closed circuit) 

elgG5 . l:jrnfO{ ckm ubf{ ljB't\ jUg /f]lsG5 / lrd lgE5 . lrq g+=!)=$ -v_ df 

ePsf] o:tf] kl/ky v'nf kl/ky xf] . nf]8n] sfd gul//x]sf] kl/kynfO{ v'nf kl/ky 

(Open circuit) elgG5 .  

crnfs / ;'rfns (Rnsulator and Corductor)  

lj|mofsnfk # M Pp6f ljB't\ kl/ky tof/ ug'{xf]; / To;df Pp6f :yfg 6'6fpg' 

xf];\ . ca Pp6f tfdfsf] l;Ssf, l;;fsndsf] n]8sf] 6'j|mf / O/]h/sf] 6'j|mf 

lng'xf];\ . kfn}kfnf] tfdfsf] l;Ssf, n]8sf] 6'j|mf / O/]h/sf] 6'j|mf hf]8]/ l:jr 

lyRg'xf];\ / lrd aN5 ls aNb}g canf]sg ug'{xf];\ .  

o; k|of]udf l;Ssf k|of]u ubf{ aQL an]sf] b]lvG5 eg] n]8sf] 6'j|mf k|of]u ubf{ 

aQL dw'/f] aN5 . To:t} O/]h/sf] 6'j|mf k|of]u ubf{ aQL aNb}g .  

h'g j:t'af6 ;lhn} ljB't\ k|jfx x'g ;S5, To;nfO{ ljB't\sf] ;'rfns (Good 

conductor) elgG5 . tfdf, rfFbL, ;'g cflb ljB't\sf ;'rfns x'g\ . h'g j:t'af6 

cf+lzs ¿kdf ljB't\ k|jfx x'G5, To:tf j:t'nfO{ cw{rfns (Semiconductor) 
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elgG5 . n]8, l;lnsg cw{rfns x'g\ . h'g j:t'af6 ljB't\ k|jfx x'Fb}g, To;nfO{ 

crfns (Insulator) elgG5 . O/]h/, /a/, Knfl:6s cflb crfns x'g\ .  

l:ylt ljB't\ (Static Electricity)   

s] tkfOF{n] u8\ofªu'8'ª ub}{ cfsfzdf lah'nL rDs]sf] b]Vg'ePsf] 5 < cFWof/f] 

sf]7fdf gfOng jf pgLsf sk8fx¿ vf]Nbf l6sl6s cfjfh cfpg] tyf lemNsf 

b]lvg] s'/f cg'ej ug'{ ePsf] 5 < of] s] ePsf] xf]nf < 

lj|mofsnfk – $ M Pp6f 6]a'ndf sfuhsf dl;gf 6'j|mfx¿ /fVg'xf];\ . ca 

Knfl:6ssf] sfFluof]nfO{ ;'Vvf skfndf /u8\g'xf];\ . To;kl5 Tof] sfFluof]nfO{ 

sfuhsf] 6'j|mf glhs nfg'xf];\ . s] x'G5 < cjnf]sg ug'{xf];\ .  

s]zdf /u8]sf] sfFluof]nfO{ sfuhsf dl;gf 6'j|mf glhs nfFbf sfFluof]n] sfuhsf 

6'j|mfnfO{ tfg]sf] b]lvG5 . of] s;/L ;Dej eof] xf]nf < ha sfFluof]nfO{ skfndf 

/ul8G5, skfnsf k/df0f'af6 sfFluof]df On]S6«f]g ;5{g / sfFluof]df C0frfh{ k}bf 

x'G5 . ha C0frfh{o'St sfFluof] rfh{ ljlxg -t6:y_ sfuh glhs k'U5, sfFluof]sf] 

C0f rfh{n] ubf{ sfuhsf] 6'j|mfdf /x]sf On]S6«f]g ljslif{t eO{ csf]{ 5]pdf hfG5g\ / 

sfuhsf 6'j|mfsf] sfFluof]lt/sf] 5]pdf wgrfh{ k}bf x'G5 . ca ljk/Lt rfh{df 

cfsif{0f x'g] x'Fbf sfuhsf 6'j|mfx¿ sfFluof]df 6fFl;g k'U5g\ .  

 

lrq g+=!)=% sfFluof]n] sfuhsf 6'j|mf tfg]sf] 

j:t'df s;/L rfh{ k}bf x'G5 < 

;a} kbfy{df k/df0f' kfOG5g\ . k/df0f'sf] s]Gb|Lo efudf 

Go"lSno; x'G5 eg] Go'lSno;sf] jl/kl/ ljleGg sIfdf 

C0f rfh{ af]s]sf On]S6«f]gx¿ 3'ld/x]sf x'G5g\ .  

wgrfh{o'St k|f]6f]g / C0frfh{o'St Go"6«f]gsf] ;ª\Vof 

a/fa/ x'g] ePsfn] k/df0f' t6:y x'G5 . cyf{t\ rfh{ 

ljlxg x'G5 .  

lrq g+=!)=^  
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ha b'O{ kbfy{ Ps cfk;df /ul8G5g\ Pp6f kbfy{sf] k/df0f'af6 On]S6«f]gx¿  

csf]{df ;b{5g\ . h'g kbfy{af6 On]S6«f]g ;b{5g\ To;df On]S6«f]g ;ª\Vof sd x'G5 

/ Tof] wgrfh{o'St aG5 . clg On]S6«f]g ;/]/ h'g kbfy{df k'U5g\ To;df 

On]S6«f]gsf] ;ª\Vof a9\5 / Tof] C0ffTds rfh{o'St aGb5 . skfndf sfFluof] 

/u8\bf skfnaf6 sfFluof]df On]S6«f]g ;5{g\ . On]S6«f]gsf] ;ª\Vof a9\g hfFbf 

sfFluof] C0frfh{o'St aGb5 eg] On]S6«f]g u'dfpgfn] skfn wg rfh{o'St aGb5 .  

o;/L 3if{0fsf sf/0faf6 s'rfnsdf pTkGg x'g] ljB't\ -rfh{_ nfO{ l:ylt ljB't\ -

Static electricity) elgG5 . ha xfdL gfOng, kf]ln:6/, pmg jf Pj|m]lnsaf6 

ag]sf n'uf nufpF5f}F, z/L/;Fusf] 3if{0faf6 tL rfh{o'St aGb5g\ .  o:tf n'uf 

km'sfNbf To;df ePsf] rfh{ ;g]{ x'Fbf To;af6 l6sl6s cfjfh cfpF5 . olb 

cFWof/f]df n'uf km'sflnof] eg] ToxL rfh{ ;g]{ sf/0fn] sk8faf6 lemNsf cfPsf] 

klg b]lvG5 .  

cfsfzaf6 lsg u8\ofªu'8'ª  cfjfh cfpF5 < 

jiff{t\sf] ;dodf cfsfzdf u8\ofªu'8'ª ug'{sf ;fy} r6\ofª kg]{ u5{ . o; 

k|lj|mofdf 7'nf] cfjfh / k|sfz lg:s]sf] b]lvG5 .  

afbn w]/} jfiksf s0fx¿ ldn]/ ag]sf] x'G5 . oxL afbn lrl;Fb} hfFbf o;df 

kfgLsf ;;fgf yf]kf aG5g\ . o;/L ag]sf kfgLsf] yf]kfx¿ lj:tf/} tnlt/ em5{g\ . 

To;}u/L tnlt/sf] tfkn] ubf{ tftf] xfjf tyf jfiksf s0fx¿ dflylt/ hfG5g\ . 

o;/L bf]xf]/f] rfn x'Fbf ToxfF 3if{0f x'G5 / afbndf ljB't\ rfh{ pTkGg x'G5 . o; 

k|lj|mofdf ;fdfGot dflylt/sf] afbndf wgfTds rfh{ / tnlt/sf] afbndf 

C0ffTds rfh{ pTkGg x'G5 . To;kl5 C0ffTds rfh{ ePsf] afbnaf6 

On]S6«f]gx¿ wgfTds rfh{ ePsf] afbntkm{ 

;/]/ hfG5g\ . o;/L On]S6«f]g ;/]/ hfg] 

k|lj|mofdf w]/} tfk k}bf x'G5 . oxL tfkn] 

ubf{ xfjf ;]tf] x'g] u/L tfT5 / cfsfzdf 

w]/} pHofnf] -ljh'nL rDs]sf]_ b]lvG5 . o; 

k|lj|mofdf xfjf tfltP/ km}nG5 / Ps} 

l5gdf lr;f] eP/ v'DrG5 klg . o;/L 

xfjf km}ng] / v'Drg] k|lj|mofdf 7'nf] cfjfh 

lg:sG5 . cfsfzdf cfpg] u8\ofªu'8'ª 

cfjfh  cfpgsf] sf/0f oxL xf] .  

 

    lrq g+= &  
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r6\ofª s;/L k5{ < 

ha rfh{o'St -wgfTds÷C0ffTds_ afbn w]/} tn cfOk'U5, Tof] cUnf] 3/ jf ?v 

glhs k'u]sf] x'G5 . olb C0frfh{o'St afbn 3/ of ?v glhs cfof] eg] To;n] 

?v jf 3/df /x]sf On]S6«f]gnfO{ ljslif{t u5{ / 3/÷?vsf] 6'Kkf]df wgrfh{ hDdf 

x'g k'U5 . o:tf] ca:yfdf ljk/Lt rfh{lar cfsif{0f eO{ ?v÷3/df ljB't\ k|jfx 

x'G5 . o;}nfO{ r6\ofª kg'{ elgG5 . r6\ofª kbf{ w]/} ljB't\ k|jfx x'g] ePsfn] 

3/÷?v cflb gi6 x'G5g\ . To;}n] r6\ofª kg]{ ;Defjgf /xFbf cUnf] 3/ of 

?vd'lg a:g' vt/fk"0f{ x'G5 .  

3/ tyf ejgnfO{ r6\ofª kg{af6 hf]ufpg 

nfO6lgª /8 (lightning rod) k|of]u ul/G5 . 

nfO6lgª /8 tfdf jf o;sf of}lusx¿af6 ag]sf] 

x'G5 . r6\ofª kg{ af6 hf]ufpg cUnf ejgx¿sf] 

5tdf /flvPsf] wft'sf] /8nfO{ nfO6lgª /8 

elgG5 . nfO6lgª /8af6 Pp6f df]6f] tf/ hf]8]/ 

3/sf] leQfx¿ x'Fb} hldgdf nu]/ ufl8Psf] x'g . 

o;nfO{ cly{ª (Earthing) elgG5 . olb 3/df 

r6ofª k¥of] eg] o; /8n] ljB't\ k|jfx u/L 

hldgdf k'¥ofpF5 / 3/nfO{ hf]ufpF5 .  

 

lrq g+=!)=*  

 

wf/f ljB't\ (Current electricity)  

;'rfnsdf k|jfx x'g] ljB't\nfO{ wf/f ljB't\ (Curecnt electricity) elgG5 . of] 

ljB't\ hlxn] klg ljB't\ kl/ky eP/ aUb5 . ljB't\ kl/kyaf/] xfdLn] kf7sf] 

cluNnf] efudf kl9;s]sf 5f}F . ljB't\ kl/kysf] /]vfª\sg ubf{ jf:tljs 

pks/0fsf] lrq gagfP/ ;fª\s]lts lrqx¿ k|of]u ul/G5g\ .  

ljB't kl/kydf k|of]u x'g] ;ª\s]tx¿ 

j|m=;+= pks/0f ;ª\s]t j|m=;+= pks/0fsf] gfd ;ª\s]t 

! tf/  ^ l:jr  

@= ghf]l8Psf] tf/  & ca/f]ws = 
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#= hf]l8Psf] tf/  * lrd  

$= ;]n  ( Pld6/  

%= Aof6«L  !) ef]N6ld6/  

   !! ˆo'h  

;]nsf] ;d"xLs/0f (Combination cells)  

sltko ljB't\ pks/0fdf xfdLx¿ PseGbf a9L ;]nx¿ k|of]u ub{5f}F . o:tf] 

ca:yfdf tL ;]nx¿nfO{ lglZrt 9'ª\ufaf6 hf]8]/ ;d"xdf /fVg'k5{ . b'O{ jf 

;f]eGbf a9L ;]nnfO{ hf]8]/ ;fd"lxs ¿kdf k|of]u ug'{nfO{ ;]nsf] ;d"xLs/0f 

elgG5 . ;]nsf] ;d"xLs/0f b'O{ lsl;daf6 x'G5, tL x'g\Ù >]0fLj|md h8fg / 

;dfgfGt/ h8fg .  

  

lrq g+= !)=!) -s_ >]0fLj|md h8fg     v_ ;dfgfGt/ h8fg 

-s_ >]0fLj|md h8fg (Serics combination) 

klxnf] ;]nsf] wgw'|j bf];|f] ;]nsf] C0fw'|j;Fu / bf];|f] ;]nsf] wgw'|j t];|f] 

;]nsf C0fw'|j;Fu kfb}{ ;]nx¿ h8fg ug{] k|lj|mofnfO{ >]0fLj|md h8fg  

elgG5 . o; h8fgdf ;]nx¿ hlt ylkFb} hfG5g\ ljB't\rfk -kf]6]lG;on 

km/s_ klg a9\b} hfG5 . o; k|lj|mofdf hDdf ljB't\ rfk a/fa/ ;]nx¿sf] 

ljB't\rfksf] of]ukmn x'G5 .  

 hDdf ljB't\rfk - VT _ Ö V1 + V2+ V3 

 o; h8fgdf ;]n yKb} hfFbf ljB't\ rfk a9\b} hfg] x'gfn] lrdsf] pHofnf]kg 

 a9\b} hfG5 . 
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-v_  ;dfgfGt/ h8fg (Parallel connetion)  

;a} ;]nx¿sf] wgw|'j Pp6f laGb'df / ;a} C0fw'|jx¿ csf]{ Pp6f laGb'df 

hf]8L ul/g] ;]nsf] ;d"xLs/0fnfO{ ;dfgfGt/ h8fg elgG5 . ;dfgfGt/ 

h8fgdf ;]n yKb} hfFbf klg ljB't\ rfk a9\b}g . To;}n] ;]n yKb} hfFbf 

lrdsf] pHofnf]kgf a9\b}g .      

     hDdf ljB't\ rfk (VT )= V1 = V2= V3   

o; h8fgdf hDdf ljB't\ rfk Pp6f ;]nsf] ljB't\ rfk a/fa/ g} x'G5 . 

o;sf] kmfObf eg]sf] o;n] w]/} ;do;Dd ljB't\ lbO/xg ;S5 . 

b}lgs hLjgdf k|of]u x'g] ljB't\ pks/0fx¿ (Some electrical Devices) 

b}lgs hLjgdf ljB't\ ljleGg sfddf k|of]u ul/G5 . sfdsf] k|s[ltcg';f/ xfdLn] 

ljleGg pks/0fx¿ k|of]udf NofpF5f}F . 3/fo;L k|of]usf s]xL ljB't\ pks/0fx¿sf] 

5f]6f] rrf{ oxfF ul/Psf] 5 .  

-s_  ljB't\Lo aQL (Electric lamps) M oL pHofnf]sf] nflu k|of]u x'g] pks/0f 

x'g\ . aQLn] ljB't\ zlStnfO{ k|sfz zlStdf kl/0ft ub{5 . lkmnfd]G6 aQL, 

ˆnf]l/;]G6 aQL, l;okmon (CFL) cflb o;sf pbfx/0f x'g\ .  

-v_  ljB't\ 3G6L (Electric bell) : ljB't\ 3G6L 3/fo;L k|of]hgsf] pkof]uL 

pks/0f xf] . sf]xL dflg; 9f]sfdf eP kl5 ljB't\ 3G6L nufP/ cfkm\gf] 

cfudgsf] ;ª\s]t lbG5 . ljBfno, snsf/vfgfdf klg o:tf 3G6L k|of]u 

x'G5g\ . ljB't\3G6Ln] ljB't\ r'Dassf] ;xfotfaf6 sfo{ ub{5 . 

-u_  lx6/ (Heater) M lx6/n] ljB't\ zlStnfO{ tfk zlStdf kl/0ft u5{ . 

lx6/leq Pp6f tf/sf] SjfOn x'G5 . oxL SjfOnn] ljB't\ zlStnfO{ tfk 

zlStdf abN5 . To; SjfOnnfO{ lxl6ª Olnd]G6 elgG5 . On]lS6«s s]6\nL, 

Od;{g lx6/, vfgf ksfpg] lx6/, sf]7f ttfpg] lx6/ cflb o;}cGtu{t 

kb{5g\ .  

-3_  /]l8of]÷6]lnlehg÷df]afOn M /]l8of], l6eL, df]afOn kmf]g cflb ;a} ljB't\Lo 

pks/0f x'g\ . lognfO{ ljB't\ jf Aof6«Laf6 ;Grfng ug{ ;lsG5 . oL 

;Grf/sf ;fwgx¿ x'g\ .  

-ª_  sDKo'6/ M sDKo'6/ cfw'lgs k|ljlwsf] ;fwg xf] . o;n] Od]n, OG6/g]6 

;Grfng ug{ dbt ub{5 . sDKo'6/df cfjZos s'/f n]Vg, n]lvPsf s'/f 

d]6\g, n]lvPsf s'/f ;ª\u|x ug{, To;nfO{ 5fKg ;lsG5 .  
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ˆo'h (Fuse)  

slxn]sfFxL ljB't\ kl/kydf k"jf{g'dfg ul/PeGbf a9L ljB't\ k|jfx eO{ tf/ tfGg] / 

aNg] x'g ;S5 . o;f] x'Fbf ljB't\ pks/0f lau|g] / cfunfuL;d]t x'g  

;S5 . o; vfnsf] b'3{6gfaf6 hf]ufpg ljB't\ kl/ky dfGg] s]xL ;'/IffTds k|aGw 

ul/Psf] x'G5 .  

ljB't\ kl/kydf IfdtfeGbf a9L s/]G6 aUof] eg] ;lhn} klUnP/ s/]G6 k|jfx /f]Sg] 

tf/sf dl;gf 6'j|mf /flvPsf x'G5g\ . tf/sf ToxL dl;gf] 6'j|mf g} ˆo'h xf] . 

kl/kysf] IfdtfeGbf a9L ljB't\ k|jfx x'gf;fy klUnP/ ljB't\ k|jfx /f]sL 

;Defljt b'3{6gfaf6 arfpg] tf/sf] dl;gf] 6'j|mfnfO{ ˆo'h (Fuse) elgG5 . 

ˆo'hdf k|of]u x'g] tf/ n]8 (Pb) / l6g (Sn) wft' ld;fP/ agfOPsf] x'G5 . 

ˆo'hx¿ ljleGg Ifdtfsf x'G5g\ . s'g ˆo'h k|of]u ug]{ eGg] lg0f{o ug{ ljB't\ 

kl/kydf slt s/]G6 aUg] jf aufpg] xf] yfx kfpg'k5{  . s'g} kl/kydf slt 

s/]G6 axg] jf axg'kg]{ xf] Tof]eGbf yf]/} a9L Ifdtfsf] ˆo'h k|of]u ug'{kb{5 . h;n] 

ubf{ tf/df k"jf{g'dfg ul/Psf] eGbf w]/} Hofbf s/]G6 aUg yfNof] eg] ˆo'h kUnG5 

/ ljB't\ k|jfx g} aGb ul/lbG5 . jf:tjdf ˆo'h eg]sf] ljB't\ kl/kydf hfgL 

a'lemsg ;'/IffTds p2]Zoaf6 /flvPsf sdhf]/ :yfgx¿ x'g\ .  

   

 

lrq g+=!)=!! -s_ ˆo'h     v_ Pd;LaL 

Pdl;aL (MCB = Miniature circit Breaker)  

cfjZostfeGbf a9L s/]G6 aUbf ˆo'h tf/ klUnG5 / s/]G6 k|jfx /f]lsG5 . km]l/ 

kl/ky rfn' ug{ ˆo'hsf] gofF tf/ xfNg'k5{ . t/ lxhf]cfh cfw'lgs vfnsf 

ˆo'hx¿ k|of]udf cfPsf 5g\ . o;df k"/fgf ˆo'hdf h:tf] sd tfkj|mddf kUng] 

tf/sf] 6'j|mf xflnPsf] x'Fb}g . o;df Pp6f l:jr x'G5, a9L ljB't aUgf;fy :jtM 

l:jr aGb x'G5 / ljB't\ k|jfx /f]lsG5 . km]l/ l:jr cg u/]kl5  -l:jr p7fP 
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kl5_ MCB n] sfd ug{ yfN5 . of] tf/ k|of]u ul/Psf] ˆo'heGbf ;'/lIft / 

;lhnf] x'G5 . o;n] ljB't\ r'DasTjsf] l;4fGtdf cfwfl/t eP/ sfd u5{ .  

ljrf/0fLo k|Zg  

!=  ljB't\ kl/kydf ˆo'h g/flvg] xf] eg] s] x'g ;S5 < 

@=  cfhsfn kmf]6f];]nx¿ lgs} k|of]udf 5g, lsg xf]nf < 

;Demg'kg{] s'/fx¿  

!=  ljB't\ pkof]usf] lx;fan] cToGt ;lhnf] zlSt xf] .  

@=  ;]n, kmf]6f];]n, 8fOgfdf]÷h]g]/]6/ ljB't\sf ;|f]tx¿ x'g\ .  

#=  ljB't\sf ;|f]t, ;'rfns tf/ / ljB'tLo pks/0f -nf]8_ hf]8]/ agfOPsf] 

 ljB't\ aUg] af6f]nfO{ ljB't\ kl/ky elgG5 .  

$=  ljB't\ kl/ky b'O{ k|sf/sf x'G5g\, tL x'g\Ù v'nf kl/ky / aGb kl/ky  

%=  ljB't\ k|jfx x'g ;Sg] kbfy{nfO{ ljB't\sf] ;'rfns elgG5 eg] ljB't\ k|jfx 

 x'g g;Sg] kbfy{nfO{ ljB't\sf] crfns elgG5 .  

^=  kbfy{df x'g] 3if{0fsf] sf/0faf6 crfnsdf k}bf x'g] ljB't\ -rfh{_ nfO{ l:ylt 

ljB't\ elgG5 . cfsfzdf u8\ofªu'8'ª ug'{, lah'nL rlDsg', r6\ofª kg'{ 

l:ylt ljB't\sf c;/ x'g\ .  

&=  b'O{ jf ;f] eGbf a9L ;]nx¿ hf]8]/ k|of]udf Nofpg'nfO{ ;]nsf] ;d"xLs/0f 

elgG5 . ;]nsf] ;d"xLs/0f @ vfnsf 5g\ . tL x'g\ – >]0fLj|md h8fg / 

;dfgfGt/ h8fg .  

*=  ljB't\ aQL, ljB't\ 3G6L, lx6/, /]l8of], l6le, df]afOn, sDKo'6/ cflb b}lgs 

hLjgdf k|of]u x'g] ljB'tLo pks/0fx¿ x'g\ .  

(=  kl/kysf] Ifdtf eGbf a9L ljB't\ aUgf;fy klUnP/ ljB't\ k|jfx /f]Sg] tf/sf] 

dl;gf] 6'j|mfnfO{ ˆo'h elgG5 .  

s] tkfO{nfO{ yfxf 5 < 

;ls{6 j|]s/sf] k"/fgf] ¿kaf/] yf]d; Pl8;gn] !*&( df g} aofg u/]sf  

lyP . t/ clxn]sf] cfw'lgs MCB sf] cfljisf/ a|fpg, af]e]/L / ;Ln] ;g\ 1924 

df u/]sf x'g\ .  
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cEof; 

!=  vfnL 7fpF eg'{xf];\ M  

 -s_  3if{0faf6 pTkGg ljB't\ zlStnfO{ =======ljB't\ elgG5 .  

 -v_  cflb ljB't\sf =========sf pbfx/0f x'g\ .  

 -u_  ˆo'hsf] tf/ =========/ ========wft' ldnfP/ agfOPsf] x'G5 .  

 -3_  ;]nx¿sf] ===========h8fgdf ljB't\ rfk a9\b5 .  

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

 -s_  s'g ;]ndf sfa{g /8 k|of]u ul/Psf] x'G5 < 

  -c_ kmf]6f];]n    -cf_ ;fwf/0f ;]n   

  -O_ n]8Pl;8 ;]n   -O{_ 8«fO;]n  

 -v_  8«fO;]ndf k|of]u x'g] /;fog tnsf dWo] s'g xf] < 

  -c_ Pdf]lgod Snf]/fO8 eP  -cf_ ;Nˆo"l/s Pl;8  

  -O_ sk/ ;Nkm]6    -O{_ n]8cS;fO 

 -u_  tnsf dWo] s'g a:t' ljB't\sf] crfns xf] < 

  -c_ tfdfsf] tf/   -cf_ rfFbLsf] l;Ssf   

  -O_ O/]h/    -O{_ lkQnsf] 6'j|mf 

 -3_  tnsf wft'x¿dWo] s'g wft' ljB't\sf] cw{rfns xf] < 

  -c_ rfFbL -l;Ne/_   -cf_ ;'g -uf]N8_  

  -O_ tfdf -sk/_    -O{_ lzzf -n]8_ 

#=  km/s 5'6ofpg'xf];\ M  

 -s_ rfns / crfns   -v_ l:ylt ljB't\ / wf/fljB't\  

 -u_ aGb kl/ky / v'nf kl/ky  -3_ >]0fj|md h8fg / ;dfgfGt/ h8fg  

 -ª_ ;fwf/0f ;]n / 8«fO;]n  

$=  tnsf k|Zgx¿sf] hafkm lbg'xf];\ M  

 -s_  kmf]6f];]n eg]sf] s] xf] < o;sf sfd klg n]Vg'xf];\ .  

 -v_  hg]/]6/ eg]s]f s] xf] < o;n] s;/L sfd u5{ < 

 -u_  ;'rfns, crfns / cw{rfns j:t'sf b'O{b'O{cf]6f pbfx/0f lbg'xf];\ .  
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 -3_  r6ofª s;/L k5{ < 5f]6s/Ldf atfpg'xf];\ .  

 -ª_  ;dfgfGt/ h8fg / >]0fLj|md h8fgsf Pp6f Pp6f kmfObf n]Vg'xf];\ .  

 -r_  ;fwf/0f ;]ndf s'g s'g /;fog x'G5g\ < o;n] s;/L sfd u5{ < 

 -5_  8«fO;]nsf b'O{cf]6f pkof]lutf n]Vg'xf];\ .  

 -h_  ˆo'h s]nfO{ elgG5 < o;n]  s;/L sfd  u5{ < 

 -em_  MCB sf] k"/f ¿k s] xf] < o;n] s] sfd u5{ < 

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

-s_  lrqdf ;]nx¿sf] s'g k|sf/sf] h8fg b]vfOPsf] 5 < 

 -v_  of] h8fgdf hDdf ljB't\ rfk slt x'G5 < 

 -u_  of] h8fgsf] Pp6f kmfObf n]Vg'xf];\ .  

^=  tnsf lrqx¿ sf]g'{xf];\ M  

 -s_ ;]nx¿sf] >]0fLj|md h8fg  -v_ 8«fO;]n  -u_ ;fwf/0f ;]n  

&=  5f]6f] l6Kk0fL n]Vg'xf];\ . 

 -s_ w'|jLs/0f   -v_ :yfgLo lj|mof   -u_ Pdl;aL  

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

 -s_  k|of]u gu/] klg lj:tf/} 8«fO;]n gi6 x'G5 .  

 -v_  ˆo'heGbf Pdl;aL k|of]u /fd|f] xf] .  

 -u_  cfsfz u8\ofªu'8'ª ubf{ cUnf] ?vd'lg pleg' x'Fb}g .  

 -3_  ;'Vvf skfndf /u8]sf] sfFluof]n] sfuhsf 6'j|mf tfG5 .  

kl/of]hgf sfo{  

!=  tkfO{Fsf] 5/l5d]ssf % cf]6f 3/ canf]sg ug'{xf];\ . tL 3/df s] s:tf 

ljB't\ pks/0f k|of]u ePsf 5g\ ;"rL agfpg'xf];\ . tL pks/0fsf] sfd;d]t 

pNn]v u/L Pp6f k|ltj]bg tof/ ug'{xf];\ .  

@=  ;Nˆo'l/s cDn, tfdfsf] kftf, h:tf kftf / ;'rfns tf/ lnO{ ;fwf/0f;]n 

lgdf{0f ug'{xf];\ . o;sf] sfo{k|0ffnL / sdhf]/Laf/] 5nkmn u/L 5f]6f] 

k|ltj]bg tof/ ug'{xf];\ .  
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kf7– !!   kbfy{ (Matter) 

 

xfd|f jl/kl/ y'k|} j:t' /x]sf 5g\ . lsg tL ;a} j:t'sf] /ª, uGw, cfsf/, ;fOhdf 

Ps¿ktf 5}g < lsg ltgLx¿ Ps csf{;Fu km/s b]lvG5g\ <y'k|} ef}lts leGgtfsf 

afah'b ltgdf s]xL cfwf/e"t u'0fdf ;dfgtf 5 ls 5}g xf]nf < ;dfgtf eP tL 

;femf cfwf/e"t u'0fx¿ s] xf]nfg\ < xfd|f jl/kl/ /x]sf j:t'x¿sf] lk08 x'G5 . 

ltgLx¿n] 7fpF cf]u6\5g cyf{t\ ltgsf] cfotg x'G5 . lk08 / cfotg ePsf 

j:t'x¿nfO{ kbfy{ (matter) elgG5 . kfgL, 9'ªuf, xfjf, df6f], lstfa cflb 

kbfy{sf pbfx/0f x'g\ . Wjlg, k|sfz tfk cflbsf] lk08 / cfotg x'Fb}g . To;}n] tL 

j:t'x¿ kbfy{df kb}{gg\ .  

kbfy{sf ca:yfx¿ (States of matter)  

kbfy{sf tLg ca:yf x'G5g\, tL x'g\Ù 7f];, t/n / Uof; . sf]7fsf] tfkj|mddf sf7 

7f]; ca:yfdf x'G5, kfgL t/n ca:yfdf x'G5 eg] xfjf UofF; ca:yfdf x'G5 .  

lj|mofsnfk  ! M cfkm\gf] ljBfno tyf 3/sf] jl/kl/ canf]sg ug'{xf];\ . ToxfF 

e]l6Psf kbfy{x¿dWo] s'g s'g 7f];, s'g s'g t/n / s'g s'g Uof; ca:yfdf 

5g\, ;d"xLs[t ;"rL agfpg'xf];\ .  

7f]; j:t'  t/n j:t'  Uof; ca:yfsf] j:t'  

   

 

7f]; (Solid)  : lglZrt cfsf/ tyf cfotg x'g] kbfy{nfO{ 7f]; kbfy{ (solid 

substance) elgG5 . sf7, lstfa, 9'ª\uf, d}g, :ofpsf] bfgf, eft ksfpg] efF8f] 

cflb 7f]; j:t' x'g\ . 7f]; j:t'df c0f'x¿ vfFlbP/ /x]sf x'G5g\ . To;}n] 7f]; 

j:t'x¿ s8f x'G5g\ .  

t/n (Liquid) M lglZrt cfotg ePsf t/ lglZrt cfsf/ gePsf kbfy{nfO{ 

t/n kbfy{ elgG5 . kfgL, d6\6Lt]n, vfg]t]n, b'w cflb t/n kbfy{ x'g\ . t/n 

kbfy{df c0f'x¿ 7f];df eGbf sd vfFlbP/ a:5g\ . t/n kbfy{sf c0f'x¿ aU5g\ / 

t/nn] h:tf] efF8f]df /fVof] ToxL cfs/ lnG5 .  

Uof; (Gas) M cfsf/ / cfotg b'j} lglZrt gePsf kbfy{nfO{ Uof;  

elgG5 . Uof;sf c0f'x¿ w]/} v's'nf] ePsfn] tL c0f'x¿ vfFlbG5g\ . Uof;n] h:tf] 
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ef8f]df /fVof] ToxL cfsf/ lnG5 . xfjf, kfgLsf] afkm, sfa{g8fOcS;fO8, 

clS;hg, gfO6«f]hg cflb Uof;sf pbfx/0f x'g\ .  

kbfy{sf] ca:yfdf kl/jt{g  

kbfy{df tfk lbFbf 7f];af6 t/ndf / t/naf6 Uof;df kl/0ft x'G5g\ . To;}u/L 

lr:ofpFbf Uof;Faf6 t/n / t/naf6 7f];df kl/0ft x'G5g\ .  

   ttfpFbf    ttfpFbf    

  7f];    t/n     UofF;  

   lr:ofpFbf    lr:ofpFbf  

kUng] / pDng] (Melting and Boilling)  

j:t'df tfk lbFbf o;df /x]sf c0f'x¿sf] ult zlSt a9\5 . a9L tfkj|mddf 

c0f'x¿sf] ult zlSt emg a9\5 / c0f'x¿ larsf] b'/L a9\5 . o;sf] kmn:j¿k 

7f];j:t' t/ndf kl/0ft x'G5 . ttfpFbf 7f]; j:t' t/ndf kl/0ft x'g] k|lj|mofnfO{ 

kUng' (melting) elgG5 . 7f]; kbfy{sf] kUng] lj|mof Pp6f lglZrt tfkj|mddf 

x'G5, o;nfO{ kUng] laGb' (Melting point) elgG5 .  km/s km/s kbfy{sf] kUng] 

laGb' km/s km/s x'G5 .  

kbfy{  cNsf]xn kf/f] a/km rfFbL 

kUng] laGb'  –1150C –390C 00C 9600C 

t/n kbfy{nfO{ yk ttfpFbf o;sf c0f'x¿ larsf] b'/L emg a9\5 / tL  

5'6\l6G5g\ . o;}n] ttfpFbf t/n kbfy{ Uof;df kl/0ft x'G5 . ttfpFbf t/n afkm 

UofF;df kl/0ft x'g] k|lj|mofnfO{ afikLs/0f (Evaporation) elgG5 . t/n kbfy{sf] 

pDng] k|lj|mof Pp6f lglZrt tfkj|mddf x'G5 . To;nfO{ pDng] tfkj|md (Boiling 

points) elgG5 . :6ofG8G8{ jfo'd08nLo rfk -;d'Gb| ;txdf_ kfgLsf] pDng] 

tfkj|md 1000C x'G5 . s]xL kbfy{x¿sf] pDng] tfkj|md x]/f}F .  

kbfy{  cNsf]xn   kfgL kf/f] rfFbL 

pDng] laGb'  780C 1000C 3570C 19550C 
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b|jLs/0f / hDg] lj|mof (Condensation and Freezing) 

Uof;FnfO{  lr:ofpFbf o;sf c0f'x¿ Ps csf{df glhs cfpF5g\ / kbfy{ t/ndf 

kl/0ft x'G5 . lr:ofpFbf Uof; t/ndf kl/0ft x'g] lj|mofnfO{ b|jLs/0f 

(Condensation) elgG5 .  

t/nnfO{ cem lr:ofpFb} hfFbf o;sf c0f'x¿ Pscfk;df 6fFl;G5g\ / kbfy{ 7f];df 

kl/0ft x'G5 . lr:ofpFbf t/n ca:yfsf] kbfy{ 7f];df kl/0ft x'g] lj|mofnfO{ 

hDg]lj|mof (Freezing) elgG5 .  

Uof;      t/n   7f];  

     b|jLs/0f           hDg]lj|mof  

pWj{kftg (Sublimation) 

s'g} s'g} kbfy{nfO{ ttfpFbf tL kbfy{ 7f];af6 t/n gjgLsg ;f]em} Uof;df kl/0ft 

x'G5g\ . To;}u/L UofF;af6 lr:ofpFbf km]l/ ;f]em} 7f];df kl/0ft x'G5g\ . s'g} 

kbfy{nfO{ ttfpFbf larsf] t/n ca:yfdf gcfOsg 7f];af6 UofF;df hfG5 / 

Uof;FnfO{ lr:ofpFbf ;f]em} 7f]; ca:yfdf cfpF5 eg] of] k|lj|mofnfO{ pWj{kftg 

elgG5 . sk'/, cfof]l8g, GofKyflng, Pdf]lgodNsf]/fO8 o; k|sf/sf kbfy{ x'g\ .  

kbfy{df x'g] kl/jt{g (Change in Matter_ 

b'w hdfP/ bxL agfPsf] b]Vg' ePsf] 5 < sfutL xfNbf b'w lsg kmf6\5 < cGgaf6 

hfF8 agfPsf] b]Vg'ePsf] 5 < kfgLnfO{ ttfpFbf afkm aG5 clg afkm lr:ofpFbf 

kfgL aG5 . j/kmnfO{ ttfpFbf klg kfgL aG5 . sfuhnfO{ 89fpFbf v/fgL aG5 . 

cf]l;nf] 7fpFdf /fVbf kmnfdsf lvof nfU5 . s] oL kl/jt{gx¿ Ps} vfnsf x'g\ < 

olb oL kl/jt{gx¿ Ps} vfnsf xf]Ogg\ eg] logdf s] leGgtf 5 < oL ;a} 

kl/jt{g Ps} vfnsf xf]Ogg\ oLdWo] s'g}df kbfy{sf] cfsf/, ca:yf / cGo ef}lts 

u'0f dfq kl/jt{g ePsf] 5 eg] slt 36\gfdf kbfy{sf] /f;folgs u'0f cyf{t\\ c0f' 

/rgf g} kl/jt{g ePsf] 5 .  

kbfy{sf] cfsf/, ;fOh / ca:yf ablng] t/ /f;folgs u'0f oyfjt /xg] 

kl/jt{gnfO{ ef}lts kl/jt{g (Physical Change) elgG5 . sfuhaf6 vfd aGg', 

sf7 sf6]/ 6'j|mf ug'{, n6\7L efFRg', kfgL hd]/ j/km aGg' cflb ef}lts kl/jt{g  

x'g\ . o; kl/jt{gdf kbfy{sf] c0f' ;+/rgf ablnb}g h;n] ubf{ gofF kbfy{ aGb}g .  

kbfy{sf] cfsf/, ;fOh / ef}lts u'0f dfq geO{ /f;folgs u'0f g} ablnG5 eg] 

To;nfO{ /f;folgs kl/jt{g (Chemical Change)  elgG5 . cGgaf6 hfF8 /S;L 

agfpg', sfuh 89fP/ v/fgL kfg'{, kmnfddf lvof nfUg', b'w kmf6\g', b'waf6 bxL 
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aGg', vfB kbfy{ s'lxg' cflb /f;folgs kl/jt{g x'g\ . oL kl/jt{gdf kbfy{sf] c0f' 

;+/rgf ablnP/ gofF kbfy{ aGb5 .  

lj|mofsnfk @M Pp6f lunf;df tftf] b'w /fv]/ To;df s]xL sfutLsf] /;  

xfNg'xf];\ . ca s] x'G5 < of] s'g kl/jt{g xf] < 5nkmn u/L lgisif{ lgsfNg'xf];\ .  

tŒj / of}lus (Element and compound)  

xfd|f jl/kl/ ljleGg vfnsf kbfy{ kfOG5g\ . tL kbfy{x¿sf cfkm\gf cfˆgf u'0f / 

ljz]iftf 5g\ . tL kbfy{nfO{ tŒj, of}lus / ld>0fdf ;d"xLs[t ug{ ;lsG5 . tŒj 
Ps} vfnsf k/df0f'af6 aG5g\ eg] of}lus Ps} vfnsf c0f'af6 aGb5g\ . tTTj / 

of}lus z'4 kbfy{ x'g\ . ;'g Ps k|sf/sf] tŒj xf] . o;df ;'gsf dfq k/df0f 

x'G5g\ . kfgL Pp6f of}lus xf] o;df kfgLsf dfq c0f' x'G5g\ . To;}n] oL z'4 

kbfy{ x'g\ .  

tŒj (Element)  

Ps} k|sf/sf k/df0f'af6 ag]sf] kbfy{nfO{ tŒj (Element) elgG5 . tŒjnfO{ 

6'j|mfP/ csf]{ kbfy{ agfpg ;lsFb}g . ;'g, rfFbL, kmnfd, tfdf, clS;hg, 

gfO6«f]hg, kf6f] cflb tŒjsf pbfx/0f x'g\ . k|s[ltdf g} kfOg] tŒjnfO{ k|fs[lts 

tŒj (natural element) elgG5 . xfO8«f]g, clS;hg, kmnfd, l6g, o'/flgod cflb 

k|fs[lts tŒj x'g\ . j}1flgsx¿af6 lgdf{0f ul/Psf tŒjnfO{ s[lqd tŒj 
(artificial element) elgG5 . g]Kr'lgod (Np) cd]l/l;od (Am), Soflnkmf]lg{od 

(Cf), cfOG;6fOlgod (Es  ) cflb s[lqd tŒjsf gfd x'g\ .  

k|fs[lts (@ / s[lqd @^ u/L sg clxn];Dd !!* tŒjx¿ kQf nfu]sf  

5g\ . tŒjx¿ ;fwf/0f tfkj|mddf 7f];, t/n tyf Uof; tLgj6} ca:yfdf kfOG5g\ .  

of}lus (Compound)  

b'O{ jf ;f]eGbf a9L tŒjx¿ ldn]/ ag]sf] kbfy{nfO{ of}lus (compound) elgG5 . 

of}lusdf tŒjx¿ lglZrt cg'kftdf ldl;P/ /x]sf x'G5g\ . of}lussf] ;aeGbf 

;fgf] s0fnfO{ c0f' (Molecule) elgG5 . of}lusdf ;a} c0f'x¿ Ps} lsl;dsf 

x'G5g\ . kfgL, vfg]g'g, ;f]8f, lrgL, lkm6\ls/L cflb of}lus x'g\ . s]xL of}lus / 

ltgdf /x]sf tŒjx¿ tnsf] tflnsfdf lbOPsf] 5 .   

of}lus kfgL lrgL g"g 

ldl;Psf 

tŒjx¿  

xfO8«f]hg / clS;hg xfO8«f]hg, clS;hg 

/ sfa{g  

;f]l8od / 

Snf]l/g  
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of}lus / ld>0f Ps} x'g\ < 

of}lus / ld>0f p:t} kbfy{ xf]Ogg\ . of}lusdf tŒjx¿ lglZrt cg'kftdf 

/f;folgs k|lj|mofaf6 ldn]sf x'G5g\ . of] Ps} vfnsf c0f'af6 ag]sf] x'G5 . To;}n] 

of}lus z'4 kbfy{ xf] . ld>0fdf b'O{ jf ;f]eGbf a9L j:t' ef}lts ¿kn] ldl;Psf 

x'G5g\ . of] cz'4 kbfy{ xf] . of] Ps} k|sf/sf c0f'af6 aGb}g . km/s km/s kbfy{sf 

km/s km/s c0f' o;df x'G5g\ . xfjf, w'Fjf, wldnf] kfgL cflb ld>0f x'g\ .  

ld>0f  ld>0fdf kfOg] kbfy{sf c0f'x¿ -cjoax?_  

wldnf] kfgL  

lrgL kfgL  

xfjf  

kfgL / afn'jf  

kfgL / lrgL  

clS;hg, gfO6«f]hg, sfa{g8fOcS;fO8  

ld>0fdf /x]sf] cjoanfO{ ef}lts k|lj|mofaf6 5'6\ofpg ;lsG5 . of}lusdf /x]sf 

kbfy{x¿ ef}lts k|lj|mofaf6 5'6l\6b}gg\ .  

k/df0f' / c0f' (Atom and molecule) 

k/df0f' (Atom) 

tŒjx¿ Ps vfn] k/df0f' ldn]/ ag]sf x'G5g\ . tŒjsf k/df0f'nfO{ /f;folgs 

k|ltlj|mofåf/f csf]{ j:t'df 6'j|mfpg ;lsFb}g . k/df0f'x¿n] /f;folgs k|ltlj|mofdf efu 

lnG5g\ . /f;folgs k|ltlj|mofdf efu lng] tŒjsf] ;aeGbf ;fgf] s0fnfO{ k/df0f' 

(atom) elgG5 . km/s km/s tŒjsf k/df0f'x¿ km/s km/s vfnsf x'G5g\ .  

k/df0f'sf] ;+/rgf M k/df0f'leq w]/} vfnsf sl0fsfx¿ x'G5g\ . tL sl0fsfnfO{ 

kf/df0fljs sl0fsf (subatomic particle) elgG5 . d'Votof k/df0f'df # vfnsf 

sl0fsf x'G5g\ . tL x'g\Ù On]S6«f]g, k|f]6f]g / Go'6«f]g . oLdWo] k|f]6f]g / Go'6«f]g gfdsf 

sl0fsfx¿ k/df0f'sf] s]Gb|df vfFlbP/ /x]sf x'G5g\ . k/df0f'sf] o; efunfO{ 

Go'lSno; elgG5 . On]S6«f]g s]Gb|sf] jl/kl/ lglZrt af6f]df /x]/ 3'ld/x]sf x'G5g\ .  

k|f]6f]g M k|f]6f]g k/df0f'sf] Go"lSno;df /x]sf] x'G5 . of] wgfTds rfh{ ePsf] s0f 

xf] . k|f]6f]gsf] lk08nfO{ Ps kf/df0fljs PsfO (1amu) elgG5 .  

Go'6«f]g M Go'6«f]g klg k/df0f'sf] Go'lSno;df g} /x]sf] x'G5 . of] rfh{ljlxg sl0fsf 

xf] . o;sf] lk08nfO{ klg Ps kf/df0fljs PsfO (1amu) dflgG5 .  
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On]S6«f]]g M On]S6«f]g Go'lSno;sf] jl/kl/sf lglZrt af6f]df 

3'ld/x]sf x'G5g\ . On]S6«f]g 3'Dg] o; af6f]nfO{ sIf (orbit) 

elgG5 . o;nfO{ ;]n jf zlSt >[ª\vnf klg elgG5 . 

On]S6«f]gsf] lk08 a/fa/ 1/1837 amu dflgG5 .  

lrq g+= !!=!  

kf/df0fljs lk08 PsfO (amu) eg]sf] cToGt ;fgf] lk08 xf] . jf:tjdf o;nfO{ 

Pp6f xfO8«f]hg k/df0f'sf] lk08 elgG5 . Ps kf/df0fljs lk08 PsfO (1amu) 

a/fa/ 1.67x 10-24  
u|fd x'G5 . To:t} 1 gm a/fa/ 6× 1023 amu x'G5 . 

o;sf] cy{ xf] 600000000000000000000000 cf]6f k|f]6f]g a/fa/ 1 gm x'G5 . 

k|f]6f]g / On]S6«f]gsf] rfh{nfO{ sf]nDa PsfOdf gflkG5 . Ps sf]nDa a/fa/ 

6.25×1018   
On]S6«f]g dflgG5 .  

c0f' (molecule)M  

of}lusx¿ c0f' ldn]/ ag]sf x'G5g\ . of}lussf x/]s c0f'df tŒjsf k/df0f'x¿ 

lglZrt cg'kftdf ldn]sf x'G5g\ . c0f'n] of}lussf] u'0f oyfjt\ lnPsf] x'G5 . 

of}lussf u'0fx¿ oyfjt /x]sf] of}lussf] ;jeGbf ;fgf] s0fnfO{ c0f' (molecule) 

elgG5 . kfgLsf] c0f'df xfO8«f]hgsf b'O{cf]6f k/df0f' / clS;hgsf] Pp6f k/df0f' 

ldn]sf] x'G5 . 

 

 

lrq  g+= !!=@  

s] tŒjsf c0f' x'G5g\ < xf],tŒjsf klg c0f' x'G5g\ . b'O{cf]6f xfO8«f]hgsf k/df0f' 

ldn]/ xfO8«f]hgsf] c0f' aGb5 . To;}u/L b'O{cf]6f gfO6«f]hg k/df0f' ldn]/ 

gfO6«f]hgsf] c0f' aGb5 .  

tŒjsf] ;ª\s]t (Symbol of Element) 

tŒjx¿nfO{ n]Vg, af]Ng tyf /f;folgs ;dLs/0fdf JoSt ug{ ;lhnf]sf] nflu 

x/]s tŒjsf] ;ª\s]t agfOPsf] 5 . h'g;'s} efiffdf klg tŒjsf] ;ª\s]t pxL 

/flvg] ePsfn] o;nfO{ a'em\g, k9\g / Jojxf/ ug{ ;lhnf] k5{ . tŒjsf] 5f]6s/L 

gfdnfO{ g} o;sf] ;ª\s]t (symbol) elgG5 .  

w]/} h;f] tŒjsf] ;ª\s]tx¿ ltgsf] cª\u|]hL gfdsf] klxnf] cIf/af6 lemlsPsf] 5 . 

h:t} xfO8«f]hg (Hydrogen) sf] ;ª\s]t H xf] eg] sfa{g(Carbon) sf] ;ª\s]t 'C' 

xf] . PseGbf a9L tŒjsf] gfd Pp6} cª\u|]hL cIf/af6 ;'? ePsf] ca:yfdf 
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;ª\s]tsf nflu csf]{ dxŒjk"0f{ cIf/ ykL b'O{ cIf/sf] ;ª\s]t agfOPsf] x'G5 . 

tnsf s]xL pbfx/0fx¿ x]/f}F .  

tŒjsf] gfd  Snf]l/g  SoflN;od  j|mf]ldod  

cª\u|]hL gfd  Chlorine  Calcium  Chronium  

;ª\s]t  Cl Ca  Cr 

s'g} s'g} tŒjsf] ;ª\s]t ltgsf] Nofl6g gfdaf6 ;d]t lemlsPsf] 5 . tnsf s]xL 

pbfx/0f x]/f}F .  

tŒjsf] gfd  ;f]l8od (Sodium) kmnfd (Iron) kf]6fl;od (Potassium) 

Nofl6g gfd  Natrium  Ferrum  Kalium  

;ª\s]t  Na  Fe  K  

;'?sf @) cf]6f tŒjsf] gfd, ;ª\s]t / kf/df0fljs ;ª\Vof / kf/dfljs ef/ 

tnsf] tflnsfdf lbOPsf] 5 .  

 

 

 

 

 

 

 

 

 



 147  

kf/df0fljs ;ª\Vof / kf/df0fljs ef/ (Atomic number and Atomic 

mass) 

tŒjsf] k/df0f'df /x]sf] k|f]6f]g ;ª\VofnfO{ g} kf/df0fljs ;ª\Vof (atomic 

number) elgG5 . k/df0f'df k|f]6f]g / On]S6«f]g ;ª\Vof j/fa/ x'G5 . wgrfh{o'St 

k|f]6f]g / C0frfh{o'St On]S6«f]gsf] ;ª\Vof a/fa/ ePsfn] k/df0f' t6:y (Neutral) 

x'G5 . ;f]l8od k/df0f'df !! cf]6f k|f]6f]g 5g\ . To;}n] o;sf] kf/df0fljs ;ª\Vof 

!! xf] .  

kf/df0fljs ;ª\Vof Ö k|f]6f]g ;ª\Vof  

 tŒjsf] k/df0f'df /x]sf k|f]6f]g ;ª\Vof / Go'6«f]g ;ª\Vofsf] of]ukmnnfO{ 

kf/df0fljs ef/ (atomic mass) elgG5 .  

kf/df0fljs ef/ Ö k|f]6f]g ;ª\Vof + Go'6«f]g ;ª\Vof 

 ;f]l8odsf] k/df0f'df !! k|f]6f]g / !@ Go'6«f]g x'G5g\ . To;}n] ;f]l8odsf] 

kf/df0fljs ef/ 23 amu xf] .  

k/df0f'df x'g] On]S6«f]g ljGof; (Distribution of electrons in atom) 

k/df0f'df /x]sf On]S6«f]gx¿ Go'lSno;sf] jl/kl/ lglZrt sIfdf 3'ld/x]sf x'G5g\ . 

Go'lSno;af6 j|mdz M 6f9f /xg] klxnf], bf];|f], t];|f] / rf}yf] sIfnfO{ j|mdzM 

K,L,M / N n] hgfOG5 . oL ;]nx¿sf] On]S6«f]g c6fpg ;Sg] Ifdtf km/s km/s 

x'G5 . Tof] Ifdtf lgsfNg 2n2 
;"q k|of]u ul/G5 .  

;]n  ;ª\s]t  ;]n ;ª\Vof(n) On]S6«f]g c6fpg] Ifdtf  

klxnf]  

bf];|f]  

t];|f]   

rf}yf]  

L 

L 

M 

N 

n = 1 

n = 2 

n = 3 

n = 4 

2n2 = 2 × 12 = 2 

2n2 = 2 × 22   = 8 

2n2 = 2 × 32 = 18 

2n2 = 2 × 42 = 32 

k/df0f' lrq (Atomic structure) 

s'g} klg k/df0f'sf] lrq n]Vbf lgDg s'/fdf Wofg lbg'k5{ .  

!= k/df0f'sf] Go'lSno; agfP/ To;df k|f]6f]g / Go'6«f]g ;ª\Vof n]Vg] . 

@=  Go'lSno; aflx/ On]S6«f]gsf nflu sIfx¿ agfpg] / ToxfF k|fyldstfsf] 

 cfwf/df  On]S6«f]g eg]{ .  
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klxnf] @ cf]6f On]S6«f]g K ;]ndf hfG5g\ . To;kl5sf * cf]6f On]S6«f]g L ;]n;f 

hfG5g\ . To;kl5 * cf]6f On]S6«f]g 'M' ;]ndf hfG5g\ . 'M' ;]nsf] 18 cf]6f 

On]S6«f]g c6fpg ;Sg] Ifdtf eP klg o;n] ;/f;/L 18 cf]6f On]S6«f]g lnb}g . 'M' 

;]ndf '8' cf]6f On]S6«f]g k|j]z u/]kl5 To;kl5sf @ cf]6f On]S6«f]g 'N' ;]ndf 

hfG5g\ To;kl5 dfq yk On]S6«f]g 'M' ;]ndf hfG5g\ . s]xL tŒjsf k/df0f'x¿sf] 

k/df0f' lrq x]/f}F .  

gfO6«f]hg       DofUg]l;od  

On]S6«f]g = 7     On]S6«f]g = 12  

k|f]6f]g =7      k|f]6f]g = 12 

Go"6«f]g =7      Go"6«f]g = 12 

 

s_ gfO6f]hg k/df0f'                   v_ DofUg]l;od k/df0f' 

  

 

 

Snf]l/g       SoflN;od  

On]S6«f]g = 17     On]S6«f]g = 20 

k|f]6Lg = 17     k|f]6f]g = 20 

Go'6«f]g = 18     Go"6«f]g = 20 

;]n  K L M N 

On]S6«f]g ljGof; 2 5   

;]n  K L M N 

On]S6«f]g ljGof;  2 8 2  
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u_ Nsf]l/g k/df0f'            3_ SoflN;od k/df0f' 

  

 

lj|mofsnfk # M dfly pNn]lvt @) tŒjdWo] 4 cf]6f tŒj 5fGg'xf];\ / rf6{ k]k/df 

k/df0f' lrq agfpg'xf];\ .  

;+o'Hotf (Valency) 

tŒjx¿ ldn]/ of}lus aGbf tŒjsf k/df0f'x¿ h'g ;'s} cg'kftdf ldNg ;Snfg\ < 

ls To;df vf; cg'kft x'G5 < vf; cg'kft x'G5 eg] s'g tŒjsf] slt cf]6f 

k/df0f' csf]{ tŒjsf] sltcf]6f k/df0f' ;Fu ;+of]hg x'G5g\ eGg] s'/f s] df e/  

k5{ < tŒjx¿lar /f;folgs k|ltlj|mofdf of}lus aGbf s'g} klg tŒjsf] csf]{ 

tŒj;Fu ;+of]hg ug]{ IfdtfnfO{ g} ;+o'Hotf (valency) elgG5 . ;+o'HotfnfO{ 

cª\sn] hgfOG5 . tŒj ;+o'Hotf To;sf] clGtd ;jeGbf aflx/L ;]ndf /x]sf] 

On]S6«f]g ;ª\Vofdf e/ k5{ .  

s'g} klg tŒjn] /f;folgs k|ltlj|mof ubf{ cfkm\gf] ;aeGbf aflx/L ;]ndf * cf]6f 

On]S6«f]g agfP/ ;Gt'i6 x'g vf]H5g\ . o;}nfO{ cS6]6sf] lgod (octet rule) elgG5 . 

aflx/L ;]ndf * cf]6f On]S6«f]g k"/f ug{ k/df0f'n] of t On]S6«f]g lbG5g\,of t 

lnG5g\ . cS6]6 k"/f ug{ tŒjsf] k/df0f'n] On]S6«f]g lng] jf lbg] ;ª\Vof g} tŒjsf] 

;+o'Hotf xf] . tnsf] tflnsf x]/f}F .  

 

;]n  K L M N 

On]S6«f]g ljGof; 2 8 7  

;]n  K L M N 

On]S6«f]g ljGof; 2 8 6 2 
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tŒjsf] ;ª\s]t Na Mg Al Si P S Cl Ar 

On]S6«f]g 

ljGof;  

2,8,1 2,8,2 2,8,3 2,8,4 2,8,5 2,8,6 2,8,7 2,8,8 

clGtd ;]ndf 

On]S6«f]g ;ª\Vof  

1 2 3 4 5 6 7 8 

;+o'Hotf  1 2 3 4 3 2 1 0 

tflnsfdf /x]sf] Na, Mg, A1 / Si sf] clGtd ;]ndf 1, 2, 3 / 4 cf]6f On]S6«f]g 

5g\ . To;}n] tL tŒjx¿sf] ;+o'Hotf j|mdzM 1, 2, 3 / 4 xf] . oL tŒjn] tL 

On]S6«f]g u'dfP/ jf ;femf u/]/ k|ltlj|mof u5{g\ .  

tflnsfdf /x]sf P, S / Cl sf] clGtd ;]ndf j|mdzM 5, 6 / 7 On]S6«f]g /x]sf 5g\ . 

oL tŒjn] cGo tŒjaf6 j|mdz 3, 2 / 1 cf]6f On]S6«f]g lnP/ cS6]6 k"/f ug{ 

vf]H5g\  .  To;}n] oL tŒjx¿sf] ;+o'Hotf j|mdz 3, 2 / 1 xf] .  

cfu{g (Ar) sf] clGtd ;]ndf 8 cf]6f On]S6«f]g 5g\ . cS6]6 k"/f ePsfn] o;n] 

c¿ tŒj;Fu On]S6«f]g n]gb]g ub}{g cyf{t\ /f;folgs k|ltlj|mof ub}{g . To;}n] 

cfu{g lg:s[o tŒj xf] . x]lnod (He) sf] clGtd ;]ndf @ cf]6f On]S6«f]g x'G5g\ . 

klxnf] (K) ;]n ePsfn] @ cf]6f On]S6«f]g d} of] ;Gt'i6 x'G5 . of] ca:yfnfO{ 

8'Kn]6 (Duplet) elgG5 . x]lnod klg Pp6f lg:s[o tŒj xf] .  

c0f;"q (Moleculer formula) 

of}lussf c0f'x¿nfO{ tŒjsf] ;ª\s]t /x]sf] ;"q4f/f JoSt ug{ ;lsG5 . c0f'sf 

;ª\s]tx¿df tŒjsf] k/df0f' ;ªs]t / ;ª\Vof n]lvPsf] x'G5 . k/df0f'sf] 

;ª\s]t4f/f JoSt ul/g] c0f'sf] ;fª\s]lts gfdnfO{ g} c0f' ;"q (Molecular 

formula) elgG5 .  

vfg]g"gsf] /f;folgs gfd ;f]l8od Snf]/fO8 xf] . Pp6f ;f]l8od k/df0f' / Pp6f 

Snf]l/g k/df0f' ldn]/ ;f]l8od Snf]/fO8sf] c0f' aGb5 . ;f]l8od Snf]/fO8sf] 

c0f';"q NaCl xf] . b'O{6f gfO6«f]hg k/df0f' / Pp6f clS;hg k/df0f' ldn]/ aGg] 

ePsfn] kfgLsf] c0f';'q H2O xf] .  
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c0f';"q n]Vg] t/Lsf  

!=  klxn] c0f'df /x]sf tŒjx¿ Plsg u/L To;sf] ;ª\s]t n]Vg] . pbfx/0fsf 

nflu SoflN;od Snf]/fO8nfO{ lng ;lsG5 . SoflN;od Snf]/fO8 gfdsf] 

of}lus Calcium / Chlorine tŒj ldn]/ aGb5 . t;y{  

    Ca            Cl  

@=  ;ª\s]tsf] l7s dflylt/ ;+o'Hotf n]Vg]  

     Ca2   Cl1 

#=  ;+o'Hotf ;f/km]/ u/L tŒjsf] ;ª\s]tsf] ;fO8df n]Vg] .  

    2        1   

    Ca             Cl    Ca1 Cl2 

$=  ca ;+o'Hotf 1 eP To;sf] cª\s x6fpg] . olb b'j} ;+o'Hotf sg} ;femf 

cª\sn] efu nfUg] eP  ltgnfO{ efu u/]/ ;aeGbf ;fgf] cg'kftdf /fVg] .  

      Ca1Cl2   CaCl2  [1 nfO{ x6fOPsf]  ] 

 yk pbfx/0fx¿ x]/f}F .  

 -s_  kfgLsf] c0f' (H2 0) [xfO8«f]]hg ± cSl;hg] 

  Step 1    H   O   Step2  H1 02 

Step3  1   2 

    H   O   H2O1  Step 4        H2 O  

 -v_  sfa{g 8fOcS;fO8  -sfa{g±clS;hg_  

  Step1  C  O Step 2  C4 O2 

Step   3   4  2 

    C   O  C2O4  

  Step4    CO2  [ 2 cª\s ;femf lnPsf] ] 

 -u_  P]n'ldlgod cS;fO8 -P]n'ldlgod ±clS;hg_  

  Step  Al             O  Step2   Al3 O2 

    3  2  

  Step 3 Al  O  Al2O3 

lj|mofsnfk $ M DofUg]l;od Snf]/fO8, ;f]l8od cS;fO8, Pdf]lgofsf] c0f';"q 

cEof; ug'{xf];\ .  
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cf0fljs ef/ (Moleaular mass)  

c0f'sf] ef/nfO{ g} cf0fljs ef/ elgG5 . c0f'df /x]sf k/df0f'x¿sf] kf/df0fljs 

ef/sf] of]ukmnaf6 cf0fljs ef/ (molecular weight) lgsflnG5 . cf0fljsnfO{ 

amu Psfxdf gflkG5 . s]xL pbfx/0fx¿ x]/f}F . 

c0f'sf] gfd  c0f';"q  cf0fljs ef/  

kfgL  H2O H2O  

 = 2xH+1x O 

= 2x1+1x16 

=2+16 

=18 amu  

sfa{g8fOcS;fO8  CO2  CO2 

= Cx1+Ox2 

=12x1+16X2 

= 12+32 

=44amu 

DofUg]l;od Snf]/fO8  Mg C12 MgC12 

= Mgx1+ C1x2 

= 24x1+35x2 

=24+70  

=94 amu  

SoflN;od sfaf]{g]6  CaCO3 CaCO3 

=Cax1+C x1+O x 3  

= 40x1+12x1+16x3 

= 40+12+48 

= 100 amu  
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/f;folgs k|lts[of / ;dLs/0f (Chemical reaction and Equation)  

kbfy{sf] /f;folgs kl/jt{g x'Fbf kbfy{sf c0f' / k/df0f'ljr ;+of]hg, lj36g, 

;f6fkm]/ x'G5 . o;} k|lj|mofnfO{ g} /f;folgs k|ltlj|mof elgG5 . ;f]l8od xfjfsf] 

;Dks{df cfpFbf jN5, Nsf]l/g ljiffn' x'G5 t/ ;f]l8od / Snf]l/gsf] ;+of]hgaf6 

aGg] ;f]l8od Snf]/fO{8 vfg ldN5 . of] g t xfjfdf jN5 g t ljiffn' g} x'G5 . 

/f;folgs kl/jt{gn] kbfy{sf] klxn]sf] u'0fdf ;Dk"0f{ ¿kn] leGgtf NofpF5 . 

cyf{t\\ /f;folgs k|ltlj|mofsf] kmn:j¿k gofF kbfy{ pTkGg x'G5 . /f;folgs 

k|ltlj|mofdf efu lng] kbfy{nfO{ k|ltlj|mofTds kbfy{ (Reactants) elgG5 eg] 

/f;folgs k|ltlj|mof kl5 aGg] kbfy{nfO{  pTkflbt kbfy{ - Products) elgG5 . 

/f;folgs k|ltlj|mofnfO{ ;dLs/0fdf JoSt ug{ ;lsG5 . /f;folgs k|ltlj|mof 

JoSt ug{ n]lvPsf] ;dLs/0fnfO{ /f;folgs ;dLs/0f elgG5 . /f;folgs 

;dLs/0f @ vfnsf x'G5g\, tL x'g\Ù zAb ;dLs/0f / ;"q ;dLs/0f .  

zAb ;dLs/0f M k|ltlj|mof/t kbfy{ / pTkflbt kbfy{sf] gfd zAbdf lbOPsf] 

;dLs/0fnfO{ zAb ;dLs/0f (Word equation) elgG5 . zAb ;dLs/0fsf] 

;Gt'ng ug'{ kb}{g .  

 ;f]l8od + Snf]l/g ;f]l8od Snf]/fO8  

;"q ;dLs/0f M k|ltlj|mof/t kbfy{ / pTkflbt kbfy{sf] c0f';"q k|of]u u/L JoSt 

ul/g] ;dLs/0fnfO{ ;"q ;dLs/0f (Formula equation) elgG5 . h'g ;dLs/0fdf 

k|ltlj|mof/t kbfy{ / pTkflbt kbfy{df c0f'x¿ ;ª\Vof a/fa/ ug{ ;Gt'ng  

ug'{k5{ .  

2Na + Cl2  2NaC1  

/f;folgs ;dLs/0f n]Vbf Wofg lbg'kg]{ s'/fx¿ M 

!=  /f;flogs k|ltlj|mofdf k|ltls|of/t kbfy{nfO{ jf0f lrx\gsf] b]j|]lt/ / 

pTkflbt kbfy{nfO{ jf0f lrx\g bflxg] lt/ kf/L zAb ;dLs/0f n]Vg] .  

DofUg]l;od  +  clS;hg         DofUg]l;od cS;fO8  

@=  /;folgs k|ltls|ofsf nflu rflxg] ca:yfnfO{ jf0f lrx\gsf] dfly n]Vg] .  

 Dofg]l;od   +   clS;hg   
tfk

   DofUg]l;od cS;fO8  

#= k|ltlj|mof/t kbfy{ / pTkflbt kbfy{sf] c0f;"q n]Vg] .  

             Mg + O2   
tfk

   Mg O  

$=  b'j}tkm{ /x]sf kbfy{sf c0f'x¿sf] ;ª\Vof a/fa/ ug{ ;Gt'ng ug]{ .  
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           2Mg +  O2   tfk  2 MgO  

lj|mofsnfk %M s'g} b'O{cf]6f /f;folgs k|ltlj|mofsf zAb ;dLs/0fx¿ sIff 

lzIfsaf6 lng'xf]nf / To;sf] ;'q ;dLs/0f n]vL ;Gt'ng ug'{xf];\ .  

k]l/of]l8s tflnsf (Periodic Table)  

k|fs[lts / s[lqd u/L clxn];Dd !!* tŒjx¿ kQf nfu]sf] s'/f xfdLn] k9L 

;s]sf 5f}F . tL ;a} tŒjx¿nfO{ a]]Unfa]]Un} cWoog ubf{ of] sfo{ hl6n / 

emGeml6nf] x'G5 . tŒjx¿sf] cWoognfO{ ;/n, Jojl:yt / j}1flgs u/fpg 

j}1flgsx¿n] tŒjx¿sf] u'0fsf cfwf/df ljleGg ;d"xdf ;d"xLs[t u/] . 

ldNbfh'Nbf u'0f ePsf tŒjnfO{ Pp6} ;d"xdf /fvL lgdf{0f ul/Psf] tŒjx¿sf] 

;j{;Ddt tflnsfnfO{ k]l/of]l8s tflnsf elgG5 .  

nfdf] ;dob]lv w]/} j}1flgsn] w]/} cfwf/af6 tŒjx¿sf] juL{s/0f ug]{ k|oTg u/] . 

nfdf] k|oTgkl5 ;g\ !*^( ?;L j}1flgs lbldqL d]G8]lnen] Pp6f tflnsf k|:t't 

u/] . To; tflnsfnfO{ g} d]G8]lnesf] k]l/of]l8s tflnsf elgG5 . d]G8]lnesf] 

k]l/of]l8s tflnsfn] kQf gnfu]sf tŒjx¿sf] eljiojf0fL ug{ / s]xL tŒjsf] 

q'6Lk"0f{ kf/df0fljs ef/sf] q'6L ;Rofpg ;kmntf kfP klg of] tflnsf w]/} s'/fdf 

q'l6k"0f{ lyof] . tL q'l6x¿ ;Rrfpg] j|mddf gofF cfw'lgs k]l/of]l8s tflnsf 

lgdf{0f eof] . cfw'lgs k]l/of]l8s tflnsf ( u|'k / & lkl/o8 5g\ . ( u|'kdWo] I, 

II, III, IV, V, VI / VII nfO{ A / B ;au|'kdf afFl8Psf] 5 eg] ;d"x VIII df 

tŒjx¿ tLg kª\lSt (Column) df /x]sf 5g\ . ;d"x 'O' sf] df ;ju|'k 5}gg\ .  

cfw'lgs k]l/of]l8s tflnsfaf/] yk cWoog dflyNnf sIffx¿df ul/g] 5 .  
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ljrf/0fLo k|Zg  

!=  s'g} s'g} tŒjn] km/s km/s ;+o'Hotf b]vfpF5g\ s;/L xf]nf < 

;Demg'kg]{ s'/fx¿  

!=  lk08 / cfotg ePsf j:t'x¿nfO{ kbfy{ elgG5 . lstfa, 9'ª\uf, kfgL, xfjf 

 cflb kbfy{ x'g\  .  

@=  kbfy{sf # ca:yf x'G5g\, tL x'g\Ù 7f];, t/n / Uof;  

#=  klUng], pDng], b|jLs/0f x'g], hDg] Pjd\ pWj{kftg x'g] k|lj|mofaf6 kbfy{sf 

 ca:yf ablnG5g\ . o;sf nflu tfk sf/s xf] .  

$=  Ps} k|sf/sf k/df0f' ldn]/ ag]sf] kbfy{nfO{ tŒj elgG5 PseGbf a9L 

 k|sf/sf tŒjx¿ ldn]/ ag]sf] kbfy{nfO{ of}lus elgG5 .  

%=  /f;folgs k|ltlj|mofdf efulng] tŒjsf ;jeGbf ;fgf] s0fnfO{ k/df0f' elgG5 .  

^=  k/df0f' d"ntM # k|sf/sf s0fn] jg]sf] x'G5, tL x'g\Ù On]S6«f]g, k|f]6f]g / Go'6«f]g .  

&=  of}lussf u'0fx¿ oyfjt /x]sf] of}lussf] ;jeGbf ;fgf] s0fnfO{ c0f'  

 elgG5 .  

*=  tŒjsf] 5f]6s/L gfdnfO{ g} ;+s]t elgG5 . tŒjsf] ;+s]t d"ntM To;sf] 

cª\u|]hL jf Nofl6g gfdsf] klxnf] cIf/af6 lemlsPsf x'G5 t/ b'O{ jf] ;f] 

eGbf a9L tŒjsf] gfd Pp6} cIf/af6 ;'? x'Fbf yk csf]{ cIf/ lnP/ b'O{ 

cIf/sf] ;+s]t agfOG5 .   

(=  tŒjx¿ lar /f;folgs k|lts[of eO{ of}lus eGbf s'g} tŒjn] csf]{ tŒj ;Fu 

 ;+of]hg ug]{ IfdtfnfO{ g} ;+o'Hotf elgG5 .  

!)= k/df0f'sf] ;+s]tåf/f JoSt ul/g] c0f'x¿sf] ;f+s]lts gfdnfO{ g} c0f;"q elgG5 .  

!!=  /f;folgs k|ltlj|mof JoSt ug{ n]lvPsf ;dLs/0fnfO{  g} /f;folgs 

 ;dLs/0f elgG5 .  

!@=  ;dfg u'0f ePsf tŒjx¿nfO{ Pp6} ;d'xdf /fvL lgdf{0f ul/Psf] tŒjx¿sf] 

:6\ofG88{ tflnsfnfO{ k]l/of]l8s 6]an elgG5 .  

s] tkfO{FnfO{ yfxf 5 < 

c+u|]hL j0f{dfnf @^ cf]6f cIf/ 5g\ . tLdWo] ;a}h;f] cIf/ tŒjsf] gfddf 

;ª\s]tsf] ¿kdf k|of]u ePsf 5g\ . t/ b'O{cf]6f cIf/ o; ;jfndf cefuL /x]sf 

5g\ tL x'g\– J / Q. . oL b'O{ cIf/af6 s'g} klg tŒj ;ª\s]t lgsflnPsf] 5}g .  
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cEof; 

!=  vfnL 7fpF eg'{xf];\ M  

 -s_ ;a} kbfy{sf] ========= / ======== x'G5 .  

 -v_ ============ n] ubf{ kbfy{sf] ca:yfdf kl/jt{g x'g] u5{ .  

 -u_ kfgLsf] c0f';"q ======= xf] .  

 -3_ On]S6«f]hgsf] rfh{ === =====x'G5 eg] k|f]6f]gsf] rfh{ ============== x'G5 .  

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

 -s_  of}lussf] u'0f oyfjt /x]sf] ;aeGbf ;fgf] s0fnfO{ s] elgG5 < 

  -c_ k/df0f'   -cf_ c0f'    

  -O{_ Go'lSno;   -O{_ Go'6«f]g  

 -v_  tnsf dWo] s'g k|ls0fsf rfh{ z"Go x'G5 < 

  -c_ Go"6«f]g   -cf_ On]S6«f]g   

  -O_ k|f]6f]g   -O{_ Go'lSno;  

 -u_  vfg] g"gsf] c0f';'q tnsf dWo] s'g xf] < 

  -c_ H2O  -cf_ NaC1   -O_ MgC12  -O{_ CaCl2 

 -3_  k|s[ltdf ;fwf/0f tfkj|mddf t/n ca:yfdf x'g] tŒj oLdWo] s'g xf] < 

  -c_ kf/f]    -cf_ ;f]l8od   

  -O_ kf]6fl;od   -O{_ xfO8«f]hg  

#=  hf]8f ldnfpg'xf];\ M  

-s_ kf/df0fljs ;ª\Vof  tŒj      -v_ of}lus            c0f';"q  

        20              Snf]l/g   kfgL     NaCl  

       14              lnlyod   vfg]g"g    KCl  

       17              kf]6fl;od     sfa{g8fOcS;fO8  H2SO4 

        6              l;lnsg   xfO8«f]Snf]l/s cDn   H2O 

        3                          sfa{g       CO2 

                    SoflN;od  
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$=  km/s 5'6\ofpg'xf];\ M  

 -s_ tŒj /  of}lus    -v_ k/df0f' / c0f'   -u_ On]S6«f]g / k|f]6f]g  

 -3_ of}lus / ld>0f    -ª_ kf/df0fljs ;ª\Vof / kf/df0fljs ef/  

%=  tnsf k|zgx¿sf] hafkm lbg'xf];\ M 

 -s_ kbfy{ s]nfO{ elgG5 < o;sf b'O{ k|d'v u'0fx¿ n]Vg'xf];\ .  

 -v_  7f]; ,t/n / Uof;df b'O{ b'O{cf]6f leGgtf n]vg'xf];\ . 

 -u_  b}lgs hLjgdf 3/fo;L k|of]udf /x]sf tLg tLgcf]6f tŒj / of}lussf]  

  gfd n]Vg'xf];\ . 

 -3_  pWj{kftg s]nfO{ elgG5 < pbfx/0f;lxt n]Vg'xf];\ . 

 -ª_  tŒjsf] ;ª\s]tx¿ s;/L lemlsPsf 5g\ < 5f]6s/Ldf pNn]v ug'{xf];\ . 

 -r_  ;+o'Hotf s]nfO{ elgG5 < of] s] s'/fdf e/ k5{ < 

 -5_  c0f';"q eg]sf] s] xf] < s'g} b'O{cf]6f of}lussf] c0f';"q n]Vg'xf];\ . 

 -h_  /fofolgs ;dLs/0f eg]sf] s] xf] < 

 -em_  k]l/of]l8s tflnsf s]nfO{ elgG5 < o;sf] b'O{cf]6f dxŒj n]Vg'xf];\ . 

^= tnsf] lrq x]/L ;f]lwPsf k|Zgx¿sf] hafkm lbg'xf];\ M 

 P 17      -s_ of] Go'lSno; s'g tŒjsf] xf] < 

 N 18        -v_ o;df On]S6«f]g ;ª\Vof slt x'G5 < 

             -u_ o;sf] kf/df0fljs ;ª\Vof / kf/df0fljs ef/ lgsfNg'xf];\ . 

&=  lgDg k/fdf0f'x¿sf] lrq n]Vg'xf];\ M 

     clS;hg, DofUg]l;od, cfu{g 

*=  kl/eflift u'g{xf];\ M 

 -s_ c0f'   -v_ k/df0f'   -u_ b|jLs/0f  -3_ sIf    -ª_ Go'lSno; 

(=  lgDg of}lussf] c0f';"q n]Vg'xf];\ M 

 -s_ P]n'ldlgod Snf]/fO8    -v_ kf]6fl;od cS;fO8   

!)=  lgDg of}lussf] gfd n]Vg'xf];\ M 

 -s_ 
Na

2
 O
              -v_ MgCl2                 -u_ Li2O 
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!!= lgDg zAb ;dLs/0fsf] ;Gt'lnt ;"q ;dLs/0f n]Vg'xf];\ M 

-s_ lnlyod + Snf]l/g       lnlyod Snf]/fO8 

 -v_  SolN;od + clS;hg         SoflN;od cS;fO8 

!@=  lgDg of}lussf] cf0fljs ef/ lgsfNg'xf];\ M 

  -s_  MgCl2              -v_  Na2SO4                -u_ Al2O3 

!%=  lgDg ul0ftLo ;d:ofx¿ xn ug'{xf];\ M 

 -s_ ;Nkm/sf] kf/df0fljs ;ª\Vof 16 / kf/df0fljs ef/ 32 5 eg] To;df 

  x'g] On]S6«f]gg, k|f]6f]g / Go'6«f]gsf] ;ª\Vof lgsfNg'xf]; . 

 -v_ ˆnf]l/gsf] k/df0f'df 9 k|f]6f]g / 10 Go'6«f]g 5g\ eg] To;sf] On]S6«f]g  

  ;ª\Vof slt xf]nf < kf/df0fljs ;ª\Vof / kf/df0fljs ef/ slt  

  xf]nf < 

kl/of]hgf sfo{  

!=  ljBfyL{sf % cf]6f ;d'x jgfpg'xf];\ . To;kl5 ! b]lv @) ;Ddsf cª\s n]vL 

lr7\7f agfpg'xf];\ / k|To]s ;d'xn] % cf]6f lr6\7f tfgL ;f]xL gDa/sf] tŒjsf] 

k/df0f' lrq rf6{ k]k/df agfpg'xf];\ . k/df0f' lrq agfpFbf wfuf]n] sIf / 

ljleGg ;fOhsf bfgfx¿nfO{ pkk/df0fljs s0fsf] ¿kdf k|of]u ug'{xf];\ . 

@= Pp6f kmnfdsf] lsnfnfO{ leh]sf] skf;df /fVg'xf];\ / s]xL lbg Tolts} 

5f]l8 lbg'xf];\ . s]xL lbgkl5 x]bf{ s] kl/jt{g b]lvG5 < of] s:tf] kl/jt{g xf] 

< 5nkmn u/L k|ltj]bg n]Vg'xf];\ . 
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kf7– !@    ld>0f (Mixture) 

  

xfd|f] b}lgs hLjgdf ljleGg vfnsf kbfy{x¿ k|of]u u5f}{F . pSt kbfy{x¿ s'g} 

;'4 kbfy{ x'G5g\ eg] sltko c;'4 kbfy{x¿ x'G5g\ . c;'4 kbfy{df b'O{ jf 

b'O{eGbf a9L kbfy{x¿ ldl;Psf x'G5g\ . o;/L b'O{ jf b'O{eGbf a9L kbfy{x¿ 

ldl;P/ ag]sf] kbfy{nfO{ ld>0f elgG5 . cfjZostfcg';f/ ld>0fdf /x]sf] 

caojx¿nfO{ 5'6\6fpg ;lsG5 . ld>0fx¿ 5'6\6fpg :yfgLo k|ljlw jf j}1flgs 

k|ljlw ckgfpg ;lsG5 . ld>0fdf /x]sf caojx¿ s'g} vf; cg'kftdf ldl;Psf 

x'Fb}gg\ . h:t} M e'; / rfdnsf] ld>0f, afn'jf / kfgLsf] ld>0f, g'g / kfgLsf] 

ld>0f cflbdf s'g} lgwf{l/t cg'kft x'Fb}g .  

ld>0fdf /x]sf] caojx¿sf] ca:yfcg';f/ ld>0f ljleGg k|sf/sf x'G5g\ .  

h:t} M  

7f]; / 7f];sf] ld>0f – sk'/ / afn'jf, rfdn / e';  

7f]; / t/nsf] ld>0f – g'g / kfgL, afn'jf / kfgL  

Uof; / t/nsf] ld>0f –lr;f] k]okbfy{x? h:t} M sf]sfsf]nf  

Uof; / Uof;sf] ld>0f – xfjf  

lj|mofsnfk – !  

b'O{cf]6f sfFrsf lunf; lng'xf];\ / b'j}df cfwfhlt ;kmf kfgL eg'{xf];\ . ca Pp6f 

lunf;df @ rDrf afn'jf / csf]{df @ rDrf lrgL xfNg'xf];\ ca b'j} lunf;df 

/x]sf] ld>0fnfO{ rDrfn] lkm6\g'xf]; / s]xL l5g kv{g'xf];\ . s] b'j}df /x]sf 

caojx¿nfO{ gfª\uf] cfFvfn] b]Vg ;lsG5 < canf]sg ug'{xf];\ .  

s'g} ld>0fdf /x]sf caojx¿ 5'6\6fpg ;lsg] / g;lsg] cfwf/df ld>0fnfO{ b'O{ 

k|sf/df 5'6\6fOPsf] 5 . ;dfg ld>0f / c;dfg ld>0f  

-s_  ;dfg ld>0f (Homogenous Mixture)  

s'g} ld>0fdf /x]sf caojx¿ Pscfk;df ;dfg ¿kn] ldl;Psf 5g eg] 

To:tf] ld>0fnfO{ ;dfg ld>0f elgG5, h:t}Ù g'g–kfgL, kfgL / cNsf]xn, 

lrgL–kfgL, sf]sfsf]nf cflb .  
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-v_  c;dfg ld>0f (Heterogenous Mixture)  

s'g} klg ld>0fdf /x]sf caojx¿ Pscfk;df ;dfg ¿kn] ldl;Psf 5}gg\ 

eg] To:tf] ld>0fnfO{ c;dfg ld>0f elgG5 . df6f] / kfgLsf] ld>0f, rfdn 

/ e';, wldnf] kfgL cflb .  

ld>0f 5'6\ofpg] ljlw (Methods of Separating Mixture)  

ld>0fdf b'{O jf b'O{eGbf a9L caojx¿ x'G5g\ . cfjZostfcg';f/ ld>0fdf /x]sf 

caojx¿nfO{ 5'6\ofpg'kg]{ x'G5 . o;/L ld>0fdf /x]sf caojx¿nfO{ cnUofpg] 

k|lj|mofnfO{ ld>0f 5'6\ofpg] ljlw elgG5 .  ld>0fdf /x]sf caojx¿ 5'6\ofpg 

s'g ljlw k|of]u ug]{ eGg] s'/f ld>0fsf caojsf] k|s[ltdf e/k5{ . ld>0f 

5'6\ofpg] s]xL ljlwx¿ o; k|sf/ 5g\ .  

lgkmGg] ljlw (Winnowing)  

lj|mofsnfk – @  

Pp6f gfª\nf]df e';;lxtsf] cGg h:t}M ux'F jf wfg jf hf} lng'xf]; . pSt 

ld>0fnfO{ xfjf cfPsf] lbzflt/ kmls{P/ s]xL prfOaf6 ;kmf 7fpFdf lqkfn 

cf]5\ofP/ emfg'{xf]; . s] e'; /  cGg Ps} 7fpFdf em5{ < 

s]xL prfOaf6 cGg / e';sf] ld>0fnfO{ emfbf{ cGg / e'; km/s km/s b'/Ldf 

em5{ .  cGg, e';eGbf ux|f}F ePsf sf/0fn] cGg glhs} v:5 eg] xn'sf ePsfn] 

e';nfO{ xfjfn] s]xL 6f9f k'¥ofpF5 . o;/L xfjfsf] ;xfotfn] xn'sf / u/f}F 7f]; 

caojnfO{ ld>0faf6 5'6\ofpg] lj|mofnfO{ lgkmGg] lj|mof elgG5 .  

     

lrq !@=!  
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rfNg] ljlw (Sieving)  

s] tkfOF{n] rfNgLn] lk7f] rfNg'ePsf] 5 . rfNgLdf lk7f] /fv]/ xNnfpFbf dl;gf] 

lk7f] tn /fv]sf] efF8f]df em5{ . df]6f] rf]s/ rfNgL d} /xG5 . o;/L rfNgLsf] 

;xfotfn] ld>0fdf /x]sf] km/s km/s ;fOhsf caojx¿ 5'6\ofpg] ljlwnfO{ 

rfNg] ljlw elgG5 .  

 

lrq !@=@  

5fGg] ljlw (Filtration)  

3/df lrof ksfP/ lrofaf6 lrofkQL 

x6fpg xfdLn] lrof 5fGg] hfnLsf] k|of]u 

u5f}{F . o;/L c3'ngzLn 7f]; kbfy{ / t/n 

kbfy{sf] ld>0faf6 c3'ngzLn 7f]; kbfy{ / 

t/n kbfy{sf] ld>0faf6 c3'ngzLn 7f]; 

kbfy{nfO{ hflnsf] ;xfotfn] 5'6\ofpg] 

ljlwnfO{ 5fGg] ljlw elgG5 .  

 

lrq M !@=# 

5fGg] ljlwaf6 ld>0f 5'6\ofpFbf 5fGg] hfnLaf6 gl5/]/ hfnLd} c8\s]/ /x]sf] 

kbfy{nfO{ /]l;8\o' elgG5, h:t} M lrof lkmN6]«6 xf] eg] lrofkQL /]l;8\o'  xf] .  

lj|mofsnfk – #  

Pp6f kmg]n lng'xf]; . Pp6f lkmN6/ sfuh lng'xf]; . lkmN6/ sfuhnfO{ kmg]ndf 

ldnfP/ /fVg'xf];\ . pSt kmg]nnfO{ sf]lgsn ˆnf:s jf ljs/df /fVg'xf]; . csf]{ 

ljs/df kfgLdf s]xL df6f]sf] w'nf] /fVg'xf]; . ca pSt ld>0fnfO{ lkmN6/ sfuh 

/flvPsf] kmg]ndf vgfpg'xf]; . ca s] x'G5 < cjnf]sg ug'{xf];\ . pSt 

lj|mofsnfkdf k|of]u ePsf] ld>0fdf /x]sf] lkmN6«]6 / /]l;8\o' 5'6\ofpg'xf]; .  
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lyu|fpg] / vGofpg] ljlw (Sedimetation and Decontation)  

 

lrq !@=$  

lj|mofsnfk *                                                                                    

Pp6f ljs/df cfwf hlt kfgL lng'xf]; . pSt kfgLdf clnslt df6f] xfNg'xf]; . 

ca pSt ld>0fnfO{ /fd|f];Fu rnfpg'xf];\ . s:tf] b]Vg'x'G5 < cjnf]sg ug'{xf];\ . 

ca pSt ljs/nfO{ s]xLl5g gxNnfO{sg /fVg'xf];\ ca s] x'G5 < cjnf]sg 

ug'{xf];\ .  

s]xLa]/ l:y/ /fv]kl5 df6f] hlt ljs/sf] lkFwdf hDdf x'G5 . ;kmf kfgL dfly 

/xG5 . pSt ;kmf kfgLnfO{ lj:tf/} csf]{ efF8f]df vGofP/ df6f] / kfgLsf] c;dfg 

ld>0fnfO{ 5'6\ofpg ;lsG5 .  

o;/L t/ndf /x]sf u/f}F vfnsf c3'ngzLn kbfy{x¿ efF8f]sf] lkFwdf hDdf x'g] 

lj|mofnfO{ lyu|fpg] lj|mof elgG5 . lylu|Psf] 7f]; kbfy{nfO{ grnfOsg t/nnfO{ 

csf]{ efF8f]df vgfP/ cnUofpg] ljlwnfO{ vGofpg] ljlw elgG5 . of] ;Dk"0f{ 

ljlwnfO{ lyu|fpg] ljlw elgG5 . of] ;Dk"0f{ ljlwnfO{ lyu|fpg] / vGofpg] ljlw 

elgG5 .  

r'DasLo ljlw (Magnetic Separation)  

r'DasLo j:t' / cr'DjaLo j:t'x¿sf] ld>0faf6 r'Dassf] dbtn] r'Dalso j:t' 

5'6\ofpg] ljlwnfO{ r'DasLo ljlw elgG5 .  

of] ljlw ljleGg lsl;dsf kbfy{x¿df ldl;P/ /x]sf] kmnfdsf] w'nf] jf kmnfdsf] 

dl;gf 6'j|mx¿ 5'\6\ofpg k|of]u ul/G5 .  
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jfkLis/0f (Evaporation)  

7f]; / t/n kbfy{sf] ;dfg ld>0f 5'6\ofpg jfikLs/0f ljlw k|of]u ul/G5 . o; 

ljlwåf/f 3f]ndf /x]sf] 3f]ns / w'lnt kbfy{x¿ 5'6\ofpg ;lsG5 . 3f]nnfO{ 

ttfpFbf 3f]ns kbfy{ afkm ag]/ xfjfdf ldl;G5 . 3'lnt kbfy{ 7f]; ¿kdf    

5'l6\6G5 .  

o;/L 3f]nnfO{ ttfP/ 3f]nsnfO{ afkm agfO{ 3'lnt kbfy{nfO{ 7f];sf] ¿kdf 

5'6\ofpg] ljlwnfO{ jfikLs/0f (Evaporation) elgG5 .  

lj|mofsnfk $  

g'g kfgLsf] 3f]nnfO{ Pp6f efF8f]df /fv]/ ttfpg'xf]; . lj:tf/} 3f]ndf /x]sf] kfgL 

afkm ag]/ p8\5 . g'g efF8f]df /lx/xG5 .  

ljr/0fLo k|Zg  

;d'b|sf] kfgLaf6 g'g s;/L agfOG5 < 

pmWj{kftg ljlw (Sublimation) 

lj|mofsnfk %  

Pp6f kf]/;]lng j]l;gdf afn'jf / sk'/sf] ld>0f lng'xf];\ . To; j]l;gdfly Pp6f 

kmg]n 3f]K6\ofpg'xf];\ . ca kmg]nsf] :6]ddfly Pp6f k/LIf0f gnL (Test Tube) 

3f]K6\ofpg'xf];\ . 6]:66\o'a lr;f] /fVg leh]sf skf;n] To;nfO{n  5f]Kg'xf];\ .  

ca kf]/;]lng j]l;gnfO{ l6«kf]8 :6\ofG8dfly /fv]/ lj:tf/} ttfpg'xf];\ . ca s] 

x'G5 . canf]sg ug'{xf];\ .  

 

lrq !@=% 
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s'g} 7f]; kbfy{nfO{ ttfpFbf 7f];af6 ;f]em} Uof;df kl/0ft x'g] / Uof; lrl;Fbf 

;f]em} 7f];df kmls{g] k|lj|mofnfO{ pWj{kftg elgG5 . o; ljlwaf6 ld>0fdf /x]sf] 

sk'/, cfof]l8g / Pdf]lgod cflbnfO{ 5'6\ofpg' ;lsG5 .  

;]lG6«ˆo'u];g (Centrifugation)  

tkfO{Fx¿n] bxL dy]/ dVvg -gf}gL_ 5'6\ofpg' ePsf] xf]nf . o;df dbfgLnfO{ 

;]lGb«ˆo'lhª pks/0fsf] ¿kdf k|of]u ul/G5 . dbfgLn] bxLnfO{ hf]8n] 3'dfpFbf 

bxLdf ldl;P/ /x]sf] dVvg bxLeGbf xn'sf ePsfn] dVvg 

bxLsf] dflykl6\6 t}/G5 h'g bxLaf6 ;lhn} 5'6\ofpg ;lsG5 .  

o;/L ld>0fnfO{ hf]8n] 3'dfP/ ld>0fdf /x]sf ux|f}F / xn'sf 

j:t' 5'6\ofpg ;lsG5 .  

ld>0fnfO{ hf]8n] 3'dfP/ To;df /x]sf xn'sf / ux|f}F kbfy{ 

5'6\ofpg] ljlwnfO{ ;]lG6«ˆo'u];g ljlw elgG5 .  

 

 lrq !@=^ 

lj|mofsnfk ^  

Pp6f Knfl:6ssf] vfnL af]tn lgsfNg'xf];\ / df6f] / sf7sf] w'nf] ld;fP/ 

xfNg'xf];\ . ca 8f]/Ln] afFw]/ af]tnnfO{ s]xLa]/ a];/L 3'dfpg'xf];\ . ca s] x'G5 < 

cjnf]sg ug'{xf]; .  

ljr/l0fo k|Zg M ;]lG6«ˆo'u];g ljlwåf/f ux|f}F / xn'sf kbfy{x¿sf] ld>0f 5'6\6fpg 

;lsG5 s;/L < 

dl0feLs/0f (Crystalization)  

s'g} kbfy{sf] 3f]nnfO{ ttfP/ km]/L lr:ofO{ To; kbfy{sf] dl0fe 5'6\ofpg] 

k|lj|mofnfO{ dl0feLs/0f elgG5 . dl0fe eg]sf] lglZrt HofldtLo cfsf/ ePsf] 

dl;gfs0f -bfgf_ x¿ x'g\ . dl0fedf slxNo} klg cz'4 kbfy{ x'Fb}gg\ . To;}n] 

cz'4 kbfy{ ldl;Psf] ld>0faf6 cz'4 kbfy{ 5'6\ofP/ z'4 kbfy{ k|fKt ug{ 

dl0fles/0f ljlw k|of]u ul/G5 . ;a} kbfy{sf dl0fe aGb}gg\ . dl0fe agfpg 

;lsg] kbfy{nfO{ dl0feLs/0fLo kbfy{ (Crystaline Substance) elgG5 . lgnf]t'yf], 

lkm6\ls/L cflb dl0feLs/0fLo kbfy{x¿ x'g\ . dl0fe aGg g;Sg] kbfy{nfO{ Pdkm{; 

kbfy{ elgG5 .  
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lj|mofsnfk & 

Pp6f ljs/df tftf] kfgLdf lkm6\ls/Lsf] 3f]n agfpg'xf];\ . ca pSt 3f]n 

;lxtsf] ljs/nfO{ lr;f] kfgLdf /fVg'xf]; . 3f]n lrl;Fb} uPkl5 To; 3f]nsf] 

canf]sg ug'{xf];\ / s] x'G5 < atfpg'xf];\ .  

cf;jg lj|mof (Distillation)  

t/n kbfy{nfO{P pDng] tfkj|md;Dd tQfP/ afkmdf kl/0ft u/L pSt afkmnfO{ 

lr:ofP/ k'gM t/ndf kl/0ft ug]{ k|lj|mofnfO{ cf;jg lj|mof elgG5 . o;/L kl/0ft 

ePsf] t/n kbfy{ z'4 x'G5 . o; k|lj|mofaf6 t/n kbfy{sf] z'4Ls/0f ug{  

;lsG5 . o; ljlwaf6 g'gkfgLsf] 3f]naf6 z'4 kfgL lgsfNg ;lsG5 .  

 

 

lrq !@=& cf;jg lj|mof (Distillation) 
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k|m\ofS;gn cf;jg lj|mof (Fractional Distillation) 

t/n / t/nsf] ;dfg ld>0faf6 t/nx¿ 5'\6\ofpg ufx|f] x'G5 . To:tf] ca:yfdf 

t/n kbfy{x¿sf] pDng] tfkj|mdsf] cfwf/df k|m\ofS;gn cf;jg lj|mofåf/f 

t/nx¿nfO{ 5'6\ofOg5 . o; ljlwdf ld>0fnfO{ ttfP/ klxn] sd pDng] tfkj|md 

ePsf] / kl5 a9L pDng] tfkj|md ePsf] t/n kbfy{nfO{ 5'6\ofOG5 . o; ljlwdf 

k|m\ofS;gn gnLsf] k|of]u ul/G5 . o; ljlwdf pDng] tfkj|mdsf] cfwf/df 

k|m\ofS;gn cf;jg lj|mofåf/f t/nx¿nfO{ 5'6\ofOG5 . o; ljlwdf ld>0fnfO{ 

ttfP/ klxn] sd pDng] tfkj|md ePsf] / kl5 a9L pDng] tfkj|md ePsf] t/n 

kbfy{nfO{ 5'6\ofOG5 . o; ljlwdf k|m\ofS;gn gnLsf] k|of]u ul/G5 . o; ljlwdf 

pDng] tfkj|md sd ePsf] t/n kbfy{ rfF8} afkm aG5 /  a9L pDng] tfkj|md 

ePsf] t/n kbfy{ kl5 afkm aG5 . klxn] Pp6f t/n kbfy{ 5'6\ofO;s]kl5 csf]{ 

5'6\ofOG5 . vlgh t]naf6 oxL ljlwåf/f k]6«f]n z'4 ul/G5 .  

 

 

lrq !@=* – k|m\ofS;gn cf;jg lj|mof 
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j|mf]df6f]u|fkmL (Chromatography)  

lu|s efiffdf j|mf]dfsf] cy{ /ª / u|fkmLsf] cy{ n]Vg' xf] . To;}n] o;sf] pkof]u 

ljleGg /ª ePsf kbfy{x¿ 5'6\ofpg k|of]u ul/G5 . of] ljlwdf Pp6f cfwf/ 

kbfy{df /ª\uLg kbfy{x¿sf] 3f]nnfO{ lj:tf/} k7fOG5 . o;/L 3f]n k7fpFbf 3f]ndf 

/x]sf ljleGg /ª\uLg kbfy{x¿ pgLx¿sf] ultcg';f/ pSt cfwf/ kbfy{df glhs 

/ 6f9f k'U5g h;af6 /ª\uLg kbfy{x¿nfO{ 5'6\ofpg ;lsG5 .  

 

    lrq !@=( k]k/ j|mf]df6f]u|fkmL (Chromatography)  

 

of] ljlw ljleGg lsl;dsf /;fogx¿ 5'6\ofpg / klxrfg ug{ c:ktfn, 

k|of]uzfnf tyf cg';Gwfg s]Gb|x¿df k|of]u ul/G5 .  

lj|mofsnfk *  

Pp6f lkmN6/ k]k/ lng'xf];\ . To;sf] lardf Pp6f ;fgf] Kjfn kfg'{xf]; . skf;sf] 

;fgf] 6'j|mf a]/]/ pSt Kjfndf l5/fpg'xf]; . Kjfng]/ Ps yf]kf sfnf] d;L /fv]/ 

;'Sg lbg'xf]; . ca Pp6f las/ jf l/sfkLdf kfgL /fVg'xf]; . ca lkmN6/ k]k/nfO{ 

l/sfkLdf jf las/sf] dfly c8\ofP/ /fVg'xf]; / a]/]/ /fv]sf] skf;nfO{ kfgLdf 

5'jfpg'xf];\ . s]xL l5gkl5 lkmN6/ k]k/sf] laraf6 j|mdz M sfnf] d;Ldf ePsf 

ljleGg /ª\uLg kbfy{x¿ 5'l6\6Psf] b]Vg'x'g] 5 . s]xL /ª\uLg kbfy{ lkmN6/ k]k/df 

l56f] km}ng' / s]xL l9nf] km}ng'sf] sf/0f pSt /ª\uLg kbfy{sf] ultdf lge{/ /xg' 

xf] . w]/} ult ePsf /ª\uLg kbfy{ glhs;Dd dfq k'U5g\ . o; k|lj|mofnfO{ s|f]df6f] 

u|fkmL elgG5 .  
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3f]n (Solution)  

b'O{ jf b'O{eGbf a9L kbfy{x¿ ;dfg ¿kn] ldl;P/ ag]sf] ld>0fnfO{ 3f]n elgG5 . 

3f]ndf 3f]ns kbfy{ / 3'lnt kbfy{ u/L b'O{ k|sf/sf kbfy{x¿ x'G5g\ . 3f]n Ö 

3'lnt kbfy{ ± 3f]ns kbfy{ 

3f]ndf 3'Ng] kbfy{nfO{ 3'lnt kbfy{ elgG5 / 3'lnt kbfy{nfO{ 3'nfpg] kbfy{nfO{ 

3f]ns kbfy{ elgG5, h:t}Ù g'g kfgLsf] 3f]ndf g'g 3'lnt kbfy{ xf] eg] kfgL 

3f]ns kbfy{ xf] .  

;Demg'kg]{ s'/fx¿  

!=  b'O{ jf b'O{eGbf a9L kbfy{x¿ ldl;P/ ag]sf] kbfy{nfO{ ld>0f elgG5 .  

@=  ld>0fdf /x]sf caojx¿sf] ca:yf cg';f/ c;dfg ld>0f / ;dfg ld>0f 

 u/L b'O{ k|sf/sf] x'G5g\ .  

#=  ld>0fdf /x]sf] caojx¿nfO{ cfk;df cnUofpg] ljlwnfO{ ld>0f 5'6\ofpg] 

 ljlw elgG5 .  

$=  dl;gf] Kjfn ePsf j:t'x¿åf/f c3'ngzLn kbfy{nfO{ t/n kbfy{af6 

 5'6\ofpg] ljlwnfO{ 5fGg] ljlw elgG5 .  

%=  xfjfsf] ;xfotfn] xn'sf] / ux|'ª\uf] 7f]; j:t'sf] ld>0fnfO{ 5'6\ofpg] 

 ljlwnfO{ lgkmGg] lj|mof elgG5 .  

^=  xn'sf / ux|f}F kbfy{sf] ld>0fnfO{ hf]8n] 3'dfO 5'6\ofpg] ljlwnfO{ 

 ;]lG6«ˆo'u];g elgG5 .  

&=  tftf] ;Gt[Kt 3f]nnfO{ lr;f] agfP/ dl0fe agfpg] k|lj|mofnfO{ dl0feLs/0f 

 elgG5 .  

*=  w'lnt kbfy{ / 3f]ns kbfy{ ldln 3f]n aGb5 .  

(=  b'O{ jf b'O{eGbf a9L t/n kbfy{sf] ld>0fnfO{ k|m\ofS;gn cf;jg lj|mof åf/f 

 5'6\ofOG5 .  

!)=  ljleGg /ª\uLg kbfy{sf] ld>0faf6 /ªx¿ 5'6\ofpg] ljlwnfO{ s|f]df6f]u|fkmL 

 elgG5 .  

s] tkfO{FnfO{ yfxf 5  

b'w klg ljleGg 7f]; kbfy{x¿, kfgL / lrNnf] kbfy{x¿sf] ld>0f xf] . 

 



 170  

cEof;  

!=  vfnL 7fpF eg'{xf];\ M 

 -s_  b'O{ jf b'O{ eGbf a9L kbfy{x¿ ldnL ag]sf]nfO{ ===== elgG5 .  

 -v_  cNsf]xn / kfgLsf] ld>0fnfO{ === ljlwaf6 5'6\ofpg ;lsG5 .  

 -u_  ld>L === ljlwåf/f agfOG5 .  

 -3_  b'w, bxLaf6 gf}gL lgsfNg] === ljlw xf] .  

@=  ;lx pQ/df uf]nf] nufpg'xf];\ M 

 -s_ afn'jf kfgLsf] ld>0fnfO{ 5'6\ofpg s'g ljlw k|of]u ul/G5 < 

  -c_ 5fGg] ljlw    -cf_ r'DasLo ljlw  

  -O_ lgkmGg] ljlw    -O{_ rfNg] ljlw  

 -v_  afn'jf / kmnfdsf s0fsf] ld>0fnfO{ s'g ljlwåf/f 5'6\ofpg ;lsG5 < 

  -c_ lyu|Øfpg] ljlw   -cf_ r'DasLo ljlw  

  -O_ 5fGg] ljlw    -O{_ rfNg] ljlw  

 -u_  tnsf dWo] s'g ld>0fnfO{ ;]lG6«ˆo'u];g ljlwåf/f 5'6\ofOG5 < 

  -c_ lrgL / afn'jf   -cf_ lgnf]t'yf] / kfgLsf] 3f]n  

  -O_ b'w / bxLaf6 dVvg  -O{_ wfgaf6 e';  

 -3_  wfgaf6 e'; lgsfNg] ljlwnfO{ s] elgG5 < 

  -c_ lyu|fpg] ljlw   -cf_ 5fGg] ljlw  

  -O_ rfNg] ljlw    -O{_ lgkmGg] ljlw  

#= ;xL eP -√_ / unt eP -X_ lrx\g nufpg'xf];\ M 

 -s_  vf]nfsf] wldnf] kfgL c;dfg ld>0f xf] .  

 -v_  g'g kfgLsf] 3f]ndf g'g 3'lnt kbfy{ xf] .  

 -u_  t]n / kfgLsf] ld>0f ;dfg ld>0f xf] .  

 -3_  ;d'xsf] kfgLaf6 g'g 5'6\ofpg' lyu|ofpg] ljlwsf] k|of]u ul/G5 . 
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$=  hf]8f ldnfpg'xf];\ M  

 -s_ 5fGg] ljlw    ;d'b|sf] kfgLaf6 ;'4 kfgL  

 -v_ cf;jg    sfnf] dl;df /x]sf /ªx¿  

 -u_ j|mf]df6f]u|flkm   lgnf]t'yf]sf] 3f]naf6 lgnf]t'yf]  

 -3_ dl0fles/0f   kfgLdf /x]sf] rssf] w'nf]  

      rfdnaf6 e';  

%=  km/s 5'6\ofpg'xf];\ M  

 -s_  ;dfg ld>0f / c;dfg ld>0f  

 -v_  lyu|ofpg] / 5fGg]  

 -u_  lgkmGg] / rfNg]  

 -3_  cf;jg / km\ofS;gn cf;Gg  

^=  tnsf k|Zgx¿sf] hafkm lbg'xf];\ M  

 -s_  jfikLs/0f eg]sf] s] xf] < 

 -v_  pWj{kftg eg]sf] s:tf] ljlw xf] < 

 -u_  s:tf] ld>0f 5'6ofpg ;]lG6«kmo'u];g ljlw k|of]u ul/G5 < 

 -3_  dl0fdx¿ s;/L agfpg ;lsG5 < 

 -ª_  3f]n eg]sf] s] xf] < 

 -r_  cf;jg lj|mof eg]sf] s] xf] < 

 -5_  kmofS;gn cf;jg lj|mof4f/f s:tf ld>0f 5'6ofOG5 < 

 -h_  j|mf]df6f]u|fkmL ljlw4f/f s:tf ld>0fx¿ 5'6ofOG5g\ < 

 -em_  ld>0f eg]sf] s] xf] < ld>0f slt k|sf/sf x'G5g\ < 

&=  ;fwf/0f lkmN6/ sfuh k|of]u u/L j|mf]df6f]u|fkmL ljlwnfO{ s;/L k|bz{g  

 ug'{x'G5 < ;lrq j0f{g ug'{xf];\ M  

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

 -s_  ;d'b|sf] kfgLaf6 z'4 kfgL 5'6ofpg cf;jg lj|mofsf] k|of]u ul/G5 < 

 -v_ lgkmGg] k|lj|mofaf6 ld>0f 5'6ofpbf xn'sf j:t' / u/f}F a:t' km/s  

  km/s 7fpFdf v:5 .  



 172  

 -u_ b'O{ kbfy{x¿sf] ult Pp6} 5 eg] j|mf]df6f]u|fkmL pko'St x'Fb}g .  

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

 -s_ lyu|ofpg]  -v_ 5fGg]    -u_ lgkmGg]  -3_ lkmN6«]6  

 -ª_ rfNg]   -r_ k|mofS;gn cf;jg  -5_ lyu|ofpg] / vGofpg]  

kl/of]hgf sfo{  

cfˆgf] 3/ j/k/ k|of]u x'g] ld>0f 5'6ofpg] ljleGg ljlwx¿sf] ;"rL tof/ ug'{xf];\ 

/ pSt ljlwaf6 s'g s'g ld>0f 5'6\ofpg ;lsG5 ;"rL tof/ ug'{xf];\ .  
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kf7–!#  wft' / cwft'  (Metals and Non-Metals) 

  

wft' s]nfO{ elgG5 < tkfO{+sf] 3/df wft'af6 ag]sf s] s] ;fdfg 5g\ < dflg;n] 

k/fk"j{sfnb]lv g} wft'x¿ k|of]u u/]sf x'g\ . jf:tjdf wft'sf] k|flKt, k|zf]wg / 

k|of]u g} dfgj ljsf;sf] cfwf/ ePsf] 5 eGg'df cltzof]lSt x'Fb}g . 

clxn];Dd kQf nfu]sf !!* tŒjdWo] ax';ª\Vos tŒjx¿ wft'df  

kb{5g\ . To;kl5 bf];|f] ;ª\Vof cwft'sf] 5 eg] cw{wft'x¿ ;fgf] ;ª\Vofdf 5g\ . 

tŒjx¿nfO{ ;fdfGotof wft', cwft' / cw{wft'df ljefhg u/L x]g{ ;lsG5 . 

k]l/of]l8s tflnsfdf klg oL tŒjx¿ of] u'0fsf] ;fk]Ifdf Pp6f If]q / j|md ldnfP/ 

/flvPsf 5g\ .  

k]l/of]l8s tflnsfdf wft', cw{wft' / cwft'sf] cjl:ylt  

k]l/of]l8s tflnsfdf afofFtkm{ wft'x¿ /x]sf 5g\ . k]l/of]l8s tflnsfsf] ;d"x IA, 

IIA df ;lj|mo wft' 5g\ . To:t} k]l/of]l8s 6]ansf] lardf kg]{ IIIB, IV B, VB, 

VIIB VIIIB df kg]{ tŒjx¿ klg wft' g} x'g\ . ;d"x VIII, ;d"x IB, IIB df klg 

wft' g} 5g\ .  

k]l/of]l8s 6]ansf] bflxg]lt/ cwft'x¿ /x]sf 5g\ . ;d"x VA, VIA, VIIA tyf 

;d"x 'O' df cwft' /x]sf 5g\ . oL tŒjx¿df clwsf+z Uof; /x]sf 5g\ .  

cw{wft'x¿ wft' / cwft'sf] larlt/ kb{5g\ . oL tŒjx¿ k]l/of]l8s 6]ansf] ;d"x 

IIIA, IVA, VA, /x]sf 5g\ . l;lnsg, hdf{lgod, PgL6df]gL, lj:dy cflb 

cw{wft'sf pbfx/0fx¿ x'g\ .  

wft' (Metals)  

tkfO{FnfO{ yfxf 5, efG;fdf k|of]u x'g] efF8fs'F8f s]af6 ag]sf 5g\ < oftfoftsf 

;fwgx¿ s]af6 ag]sf 5g\ < To:t} xfdLn] k|of]u ug]{ u/uxgfx¿ s]af6 ag]sf 

5g\ < oL kbfy{x¿ s] x'g\ < dflg;n] w]/} klxn]b]lv wft'x¿ k|of]u ub}{ cfO/x]sf]  

5 . jf:tjdf xft xltof/, u/uxgfb]lv efF8fs'F8f;Dd wft'x¿s} k|of]u ePsf] 5 . 

lk6]/ tGsfpg, 8Nnf] jf r]K6f] agfpg ;lsg], tfk / ljB't\sf ;'rfns 

tŒjx¿nfO{ wft' (Metals) elgG5 . wft'sf ;fdfGo u'0f lgDgadf]lhd 5g\ .  

-s_ wft'df 6ns / rds x'G5 .  

-v_  wft'x¿ s8f x'G5g\ .  

-u_  7f]lSsFbf wft'af6 ltvf] cfjfh cfpF5 .  
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-3_  wft'nfO{ lk6]/ 8Nnf], RofK6f] jf kftnf] u/fpg ;lsG5 . o;af6 tf/ tfGg 

 klg ;lsG5 .  

-ª_  wft'x¿ tfk / ljB't\sf ;'rfns x'G5g\ .  

-r_  wft'x¿ sf]7fsf] tfkj|mddf k|foM 7f]; cj:yfdf x'G5g\ . ckjfbsf] ¿kdf 

 kf/f] wft' eP klg t/n ca:yfdf x'G5 . 

wft'sf] pkof]lutf  

!=  efF8fs'F8f agfpg k|of]u x'G5 .   

@=  u/uxgf agfpg k|of]u x'G5 . 

#=  s[lif cf}hf/ agfpg k|of]u x'G5 .   

$=  xltof/ agfpg k|of]u x'G5 .  

%=  3/ tyf k'n agfpg k|of]u x'G5 .   

^=  oftfoft ;fwg agfpg k|of]u x'G5 .   

&=  l;Ssf agfpg k|of]u x'G5 .  

*=  cfNdf]lgodnfO{ cf}ifwL tyf rSn]6 Koflsªdf k|of]u x'G5 .  

(=  tfdf Pn'ldlgo wft'sf] k|of]u ljB't\ pks/0fdf x'G5 .  

!)=  d"lt{ tyf zflns agfpg k|of]u x'G5 .  

cwft' (Non-metals) 

xfdL ;f; km]bf{ s'g UofF; lnG5f}F < sf]Onf s] af6 ag]sf] x'G5 < oL kbfy{x¿ 

s:tf vfn] kbfy{ x'g\ < xfd|f] jl/kl/ y'k|} cwft'x¿ 5g\ . clS;hg, gfO6«f]hg 

h:tf UofF;x¿ ;Nkm/, cfof]l8g nufotsf j:t'x¿ cwft' x'g\ .  

lk6]/ r]K6f] jf 8Nnf] agfpg g;lsg], tfk / ljB't\sf] s'rfns tŒjx¿nfO{ cwft' 

(Non–metals) elgG5 . sfa{g, clS;hg, gfO6«f]hg, Snf]l/g, ;Nkm/, km:kmf]/;, 

cfu{g, cfof]l8g cflb cwft'sf pbfx/0fx¿ x'g\ . cwft'sf u'0fx¿ lgDg jdf]lhd 

5g\ .  

-s_  cwft'sf] 6ns x'Fb}g . ckjfbsf] ¿kdf cfof]l8g cwft' eP klg 6lNsG5 .  

-v_  cwft'nfO{ lxsf{pFbf ltvf] cfjfh cfpFb}g .  

-u_  o;nfO{ lk6]/ 8Nnf] jf r]K6f] agfpg tyf o;af6 tf/ tfGg ;lsFb}g .  
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-3_  logLx¿ k|foM tfk / ljB't\sf s'rfns x'G5g\ . sfa{g cwft' eP klg tfk / 

 ljB't\sf] ;'rfns x'G5 .  

-ª_  sf]7fsf] tfkj|mddf cwft'x¿ k|foM tLgcf]6} ca:yfdf kfOG5g\ . pbfx/0fsf 

nflu cfof]l8g 7f]; ca:yfdf x'G5, a|f]ldg t/n ca:yfdf x'G5 eGg] 

gfO6«f]hg Uof; ca:yfdf x'G5 .  

cwft'sf pkof]lutf  

!=  s'rfnssf] ¿kdf k|of]u x'G5 .  

@=  lj:kmf]6s kbfy{ agfpg k|of]u x'G5, h:t} M ;Nkm/ .  

#=  cf}ifwLsf] ¿kdf k|of]u x'G5, h:t}M cfof]l8g, ;Nkm/ .  

$=  cfu{g, lgof]g h:tf lgl:j|mo UofF;x¿ ljB't\sf] lrddf xfNg k|of]u x'G5 .  

%=  gfO6«f]hg / km;kmf]/; h:tf cwft' /f;folgs dn agfpg k|of]u x'G5 .  

^=  clS;hg k|f0fL tyf jg:kltnfO{ ;f; km]g{ k|of]u x'G5 .  

&=  Snf]l/gnfO{ kfgL z'4Ls/0f tyf ;/;kmfOdf ;d]t k|of]u ul/G5 .  

lj|mofsnfk– ! M tkfO{Fsf] jl/kl/sf !) km/s km/s j:t' ;ª\sng ug'{xf];\ . 

To;kl5 6ns, To;af6 lg:sg] cfjfh -aHg] u'0f_, s8fkg, ca:yf, tfk / ljB't\ 

;g]{ h:tf u'0fx¿ k/LIf0f u/]/ tL j:t'nfO{ wft' / cwft'df 5'6\ofpg'xf];\ / lbPsf] 

tflnsf eg'{xf];\ .  

wft' cwft' 

 

 

 

cw{wft' (Metalloids)  

s]xL tŒjx¿ o:tf 5g\ h;sf] s]xL u'0f wft';Fu ldNb5g\ eg] s]xL u'0f cwft';Fu 

ldN5g\ . wft' / cwft' b'j}sf s]xL u'0fx¿ b]vfpg] tŒjx¿nfO{ cw{wft' 

(Metalloid) elgG5 . vf;df tL tŒjx¿n] wft' / cwft'sf] ;Ldfª\sg ub{5g\ . 

af]/f]g, l;lnsg, hdf{lgod, cf;]{lgs, PgL6df]gL, 6]n'l/od cw{wft'sf pbfx/0fx¿ 

x'g\ . cw{wft'sf k|d'v u'0fx¿ lgDg 5g\ .  

!= ltgLx¿af6 yf]/} -cln cln_ ljB't\ k|jfx x'G5 . To;}n] ltgLx¿nfO{ 

 cw{rfns (semiconductor) elgG5 . 
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@=  ltgLx¿df rds x'G5 . 

#=  tL tŒjx¿nfO{ lk6]/ 8Nnf] of RofK6f] agfpg tyf tf/ tfGg ;lsFb}g .  

$=  tL tŒjx¿n] ldl>t wft' (Alloy) agfpF5g\ .  

wft' / cwft'df km/s  

wft' / cwft'larsf] km/s lgDgadf]lhd 5g\ M  

u'0fx¿  wft'  cwft'  

!= ca:yf  !=  sf]7fsf] tfkj|mddf wft'x¿ 

 k|fo 7f]; ca:yfdf x'G5g\  

!=  cwft'x¿ sf]7fsf] tfkj|mddf 

 ltgcf]6} cj:yfdf x'G5g\ .  

@= s8fkg  @=  s8f  x'G5g\  @=  s8f x'Fb}gg\ .  

#= aHg] u'0f  #=  lxsf{pFbf ltvf] cfjfh 

 lg:sG5  

#=  lxsf{pFbf ltvf]  cfjfh  

 cfpFb}g .  

$= 6ns  $=  6lNsG5g\  $=  6lNsb}gg\  

%= tGsg] 

u'0f  

%=  tGsG5g\ / tf/ agfpg 

 ;lsG5 .  

%=  tGsfpg ;lsFb}g .  

^= kftnf] 

x'g] u'0f  

^=  lxsf{pFbf r]K6f] / kftnf] 

 x'G5g\ .  

^=  r]K6f] / kftnf] ug{  

 ;lsFb}g .  

&= tfk 

ljB't\ ;g]{ 

u'0f  

&=  tfk / ljB't\sf ;'rfns 

 x'G5g\  

&=  tf/ / ljB't\sf s'rfns  

 x'G5g\ .  

ldl>t wft'x¿ (Alloys) : b'O{ jf ;f] eGbf a9L wft' cyjf wft' / cwft' ldn]/ 

ag]sf] ;dfg ld>0fnfO{ ldl>t wft' (Alloys) elgG5 . lkQn, sfF;, :6]gn]; 

l:6n, gfOs|f]d cflb ldl>t wft'sf pbfx/0f x'g\ . b'O{ wft'x¿nfO{ t/n ca:yfdf 

ld;fP/ agfPsf] ;dfg ld>0fnfO{ lr:ofP/ 7f];df kl/0ft u/]kl5 ldl>t wft' 

aG5 . ldl>t wft'sf lgDg nIf0fx¿ x'G5g\ .  

-s_ ltgLx¿ tfk / ljB't\sf ;'rfns x'G5g\ .  

-v_ ltgLx¿ ltgdf ldl;Psf wft'x¿eGbf s8f x'G5g\ .   
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-u_ ldl>t wft'sf] kUng] tfkj|md ldl;Psf wft'x¿sf] eGbf sd x'G5 .  

-3_ ldl>t wft' aGbf gofFkg / /ª cfpF5 .  

-ª_ o;n] wft'nfO{ lvof gnfUg] agfpF5 . 

s]xL pkof]uL wft'x¿ (Some useful metals) 

kmnfd (Iron = Fe) 

kmnfd k|s[ltdf :jtGq ¿kdf kfOFb}g . of] wfpsf ¿kdf kfOG5 . x]df6fO6, / 

DofUg]6fO6 kmnfdsf k|d'v wfpx¿ 5g\ . oL wfpx¿sf] k|zf]wg u/L kmnfd k|fKt 

ul/G5 . kmnfdsf u'0fx¿ lgDgadf]lhd 5g\ .  

-s_ o;sf] kUng] tfkj|md 1525ºC / pDng] tfkj|md 2450ºC x'G5 .  

-v_  of] v}/f] /ªsf] x'G5 / 3f]6\bf 6lNsG5 .  

-u_  o;nfO{ xfjf / kfgLn] ;lhn} c;/ u5{ . To;}sf/0f v'nf 7fpFdf /flvPsf] 

 kmnfddf lvof nfU5 .  

-3_  o;n] cDnx¿;Fu /f;folgs k|ltlj|mof u5{ .  

-ª_  o;n] x]nf]hg -Snf]l/g_ ;Fu k|ltlj|mof u5{ .  

-r_  of] r'DasLo u'0fo'St wft' xf] .  

pkof]lutf  

!=  xft xltof/ agfpg k|of]u x'G5  

@=  3/, k'n tyf 9nx¿ agfpg k|of]u x''G5 .  

#=  a;, 6«s, hxfh cflb agfpg k|of]u x'G5  

$=  58, vDaf, u]6 cflb agfOG5 .  

%=  s'6f], sf]bfnf] tyf cGo s[lif cf}hf/ agfOG5 .   

^=  ;flns tyf d"lt{ agfpg k|of]u x'G5 .  

&=  l:6n pTkfbgdf k|of]u x'G5 .  
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tfdf (Copper = Cu) 

tfdf k|s[ltdf z'4 tyf of}lus ca:yfdf kfOG5 . rfNsf];fO6 / rfNsf]kfO/fO6 

o;sf k|d'v wfpx¿ x'g\ . oL wfpx¿ k|zf]wg u/L tfdf lgsflnG5 .  

u'0fx¿  

!=  o;sf] kUng] tfkj|md 1083ºC / pDng] tfkj|md 2320ºC x'G5 .  

@=  of] /ftf] df;' /ªsf] wft' xf] .  

#=  of] tfk / ljB't\sf] /fd|f] ;'rfns xf] . To;}n] ljB't\Lo tf/ / pks/0f  

 ahfpg tfdf k|of]udf cfpF5 .  

$=  o;df lvof nfUb}g t/ xfjfdf /fvL /xFbf o;sf] ;txdf cS;fO8sf]  

 sfnf] tx aGb5 .   

%=  o;n] cDn;Fu k|ltlj|mof u5{ .  

^=  o;n] Snf]l/g -x]nf]hg_ ;Fu k|ltlj|mof u5{ .  

pkof]lutf  

!=  3/fo;L efF8fs'F8f agfpg k|of]u x'G5 .  

@=  ljB't\Lo tf/ / ljB't\ ;fdu|L agfpg k|of]u x'G5 .  

#=  ldl>t wft' agfpg k|of]u x'G5, h:t} Ù sfF;, lkQn cflb . 

$=  l;Ssf / tSdf agfpg k|of]u x'G5 .  

%=  d"lt{ / ;flns agfpg k|of]u x'G5 .  

^=  ljleGg cf}ifwLx¿ agfpg k|of]u x'G5 .  

&=  On]S6«f]Kn]l6ªdf k|of]u x'G5 .  

P]n'ldlgod (Aluminium = A1 ) 

P]n'ldlgod k|s[ltdf of}lus / wfpsf ¿kdf kfOG5 . o;sf] d'Vo wfp eg]sf] 

aS;fO6 xf] . oxL wfpaf6 k|zf]wg u/L P]n'ldlgod lgsflnG5 .  

u'0fx¿  

!=  P]n'ldlgodsf] kUng] tfkj|md 651ºC / pDng] tfkj|md 2464ºC x'G5 . 

@=  of] ;]tf] /ªsf] xn'sf wft' xf] .  

#=  tfk / ljB't\sf] /fd|f] ;'rfns xf] .  
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$=  o;df lvof nfUb}g .  

%=  cDn;Fu k|ltlj|mof ub{5 .  

^=  o;n] Snf]l/g -x]nf]hg_ ;Fu k|ltlj|mof u5{ .  

pkof]lutf  

!=  3/fo;L efF8fs'F8f agfpg k|of]u x'G5 .   

@=  ljB't\Lo tf/ / pks/0f agfOG5 .  

#=  xjfOhxfh agfpg k|of]u x'G5 .  

$=  kftnf] kftf agfP/ ;fdfg tyf vfBj:t' a]g{ k|of]u x'G5 .  

%=  l;Ssf tyf kbs agfpg k|of]u x'G5 .  

^=  /ª /f]ug agfpg k|of]u x'G5 .  

rfFbL (Silver = Ag) 

rfFbL k|s[ltdf z'4 tyf of}lussf ¿kdf kfOG5 . o;sf] k|d'v wfp ch{]G6fO6 xf] . 

oxL wfpaf6 o;sf] k|zf]wg u/L lgsflnG5 .   

u'0fx¿  

!=  o;sf] kUng] tfkj|md 960ºC / pDng] tfkj|md 1955ºC x'G5 .  

@=  of] ;]tf] 6Nsg] wft' xf] .  

#=  of] ;a}eGbf /fd|f] ;'rfns xf] .  

$=  o;nfO{ xfjf / kfgLn] c;/ ub}{g .  

%=  o;n] lkmSsf cDn;Fu k|ltlj|mof ub}{g t/ uf9f cDn;Fu o;sf] k|ltlj|mof 

 x'G5 .   

^=  o;n] Snf]l/g -x]nf]hg_ ;Fu k|ltlj|mof u5{ .  

pkof]lutf  

!=  u/uxgf agfpg k|of]u x'G5  

@=  l;Ssf / tSdf agfpg k|of]u x'G5 .   

#=  d"lt{ / ;flns agfpg k|of]u x'G5 .  

$=  cf}ifwL agfpg k|of]u x'G5 .  

%=  bfFtdf eg{ k|of]u ul/G5 .  
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^=  On]S6«f]Kn]l6ªdf k|of]u x'G5 .  

&=  ldl>t wft' agfpg k|of]u x'G5 . 

*=  kmf]6f]u|fkmLdf k|of]u x'G5   

;'g (Gold) 

;'g k|s[ltdf z'¢ ca:yfdf kfOG5 . of] z'¢ ca:yfdf afn'jfdf ldl;P/ 

/x]sf] x'G5 / To;af6 k|zf]wg u/]/ lgsflnG5 . of] ax'd"No wft' xf] . 

u'0fx¿  

!=  o;sf] kUng] tfkj|md 10630C / pDng] tfkj|md 26100C x'G5 . 

@= of] rlDsnf] kx]Fnf] wft' xf] . 

#= of] ;aeGbf a9L r]lK6g / kftlng ;Sg] wft' xf] . 

$= of] tfk / ljB't\sf] s'rfns xf] . 

%= o;nfO{ xfjf / kfgLn] c;/ ug{ ;Sb}g . 

^=  o;nfO{ cDnn] klg c;/ ub}{g . 

^= of] Pp6f lglij|mo wft' xf] . 

pkof]lutf 

!=  u/uxgf agfpg k|of]u ul/G5 . 

@= l;Ssf tyf tSdf agfpg ;lsG5 . 

#= bfFtdf eg{ tyf cf}ifwLsf nflu k|of]u ul/G5 . 

$= On]S6«f]Nk]l6ªdf k|of]u x'G5 . 

%= ldl>t wft' agfpg k|of]u x'G5 . 

^=  kmf]6f]u|fkmLdf k|of]u x'G5 . 

s]xL pkof]uL cw{wft' / cwft'x¿  

!=  l;lnsg (Silicon = Si) 

l;lnsg k|s[ltdf z'4 ¿kdf kfOFb}g of] k[YjLsf] ;aeGbf a9L efu cf]u6]sf] 

tŒj xf] . of] v}/f] /ª\sf cw{wft' xf] . o;sf] k|d'v ;|f]t afn'jf (sand) xf] . 

o;n] wft' / cwft' b'j}sf] u'0f b]vfpF5 .   
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 u'0fx¿  

 !=  of] v}/f] /ªsf] 7f]; ca:yfsf] cw{wft' xf] .  

 @=  of] dl0fe / w'nf] b'j} ca:yfdf kfOG5 . o;sf] dl0fe cw{ rfns  

  (Semiconductor) x'G5 eg] w'nf] crfns x'G5 .  

#=  o;n] xfjf, kfgL / cDn;Fu /f;folgs k|ltls|of ub}{g .  

 pkof]lutf  

 !=  of] sfFr, df]]6f{/ / vfS;L agfpg k|of]u x'G5 .  

 @=  of] 6«flGh:6/ / ;]dLsG8S6/ pks/0fdf pkof]u x'G5 .  

 #=  of] /ª / ;]/fldS; agfpg k|of]u x'G5 .  

 $=  sDKo'6/ lrK; agfpg k|of]u x'G5 .  

 %=  l;lnsg uf8]{g agfpg k|of]u x'G5 .  

 ^=  sf6\g] / lkFWg] pks/0fdf k|of]u x'G5 .  

 &=  l:6n agfpg k|of]u x'G5 .  

@=  ;Nkm/ (Sulphur) 

;Nkm/ Pp6f cwft' xf] . of] z'4 tyf of}lus ca:yfdf kfOG5 . of] wft'sf 

;NkmfO8 / ;Nkm]6sf] ¿kdf htftt} kfOG5 .  

 u'0fx¿  

 !=  of] 114ºC kUnG5 eg] 445ºC pDnG5 .  

 @=  of] dl0fe tyf w'nf]sf] ¿kdf kfOG5 .  

 #=  of] tfk / ljB't\sf] s'rfns xf] .  

 $= of] ljleGg ¿k (Allotropic form) df kfOG5 .  

 %=  o;n] cDn;Fu k|ltlj|mof u5{ .  

 ^=  wft';Fu k|ltlj|mof u/L  wft' ;NkmfO8 agfpF5 .  

 pkof]lutf  

 !=  of] ug kfp8/, ;nfO / k6sf agfpg k|of]u x'G5 .  

 @=  of] ls/f tyf kmGhfO dfg{ k|of]u x'G5 .  
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 #=  ;Nkm\o'l/s Pl;8, sfa{g 8fO;NkmfO8 h:tf of}lus pTkfbgdf k|of]u  

  x'G5 .  

 $=  cfo'j]{lbs cf}ifwLdf k|of]u x'G5 .  

 %=  xfOkf]sf] ¿kdf kmf]6f]u|fkmLdf k|of]u x'G5 .  

#=  cfof]l8g (Iodine) 

cfof]l8g Pp6f pkof]uL cwft' xf] . of] l:y/ x]nf]hgdWo] ;aeGbf ux|f}F tŒj 
xf] . cfof]l8g dfgj z/L/sf nflu klg cfjZos 5 . o;n] b'O{ k/df0f'o'St 

c0f' agfpF5 . z/L/df cfof]l8gsf] sdL eof] eg] 3fF6Lsf] yfO/fO8 u|lGy 

;'lGgG5 . of] ca:yfnfO{ unfufF8 elgG5 .  

 u'0fx¿  

 !=  cfof]l8g 6Nsg] / v}/f] cwft' xf] .  

 @=  of] kfgLdf s]xL dfqfdf 3'Nb5 eg] sfa{g 6]6«fSnf]/fO8df 3'Nb5 .  

 #=  o;n] wft'x¿ ;Fu k|ltlj|mof u5{ / x]nfO8 -cfof]8fO8_ agfpF5 .  

 $=  ttfpFbf of] kUnb}g . o;df pWj{kftg x'G5 . o; ca:yfdf o;n]  

  a}hgL /ªsf] jfik lbG5 .  

 pkof]lutf  

 !=  of] dfgj z/L/df cfof]l8gsf] sdL k"lt{ ug{ k|of]u x'G5 . cfof]l8gn] 

yfO/fO8 xdf]{g pTkfbgdf e"ldsf v]N5 .  

 @=  3fpdf /flvg] cf}ifwL l6ª\sr/ ckm cfof]l8g agfpg k|of]u x'G5 .  

l6ª\sr/ ckm cfof]l8g -cfof]l8g / cNsf]xnsf] 3mf]n_ xf] .  

 #=  l;Ne/ cfof]8fO8 km]6f]u|fkmLdf k|of]u x'G5 .  

 $=  of] ljleGg sfj{lgs of}lusx¿ agfpg k|of]u x'G5 .  

 %=  cfof]l8gsf of}lusx¿ pTk|]/s (Catalyst) sf] ¿kdf klg k|of]u x'G5g\ .  

 ^=  of] :6fr{ k/LIf0fdf k|of]u x'G5 .  

 &=  cfof]l8gsf nIj0fx¿ 8fOª / lk|lG6ª OGsdf k|of]u x'G5g\ .  
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s]xL pkof]uL ldl>t wft'x¿  

lkQn (Brass) M of] tfdf / h:tf ld;fP/ agfPsf]  cToGt pkof]uL ldl>t wft' 

xf] . of] rlDsnf] / kx]Fnf] b]lvG5  . dfgjn] o;sf] k|of]u ;lbof}Fb]lv ub}{ cfPsf 

x'g\ .  

u'0fx¿  

!=  of] ;'g h:t} kx]Fnf] b]lvG5 . 

@=  tfk / ljB't\sf] ;'rfns x'G5 .  

#=  of] tfdf / lhª\s b'j}eGbf a9L tGsfpg / k6\ofpg ;lsg] x'G5 .  

$=  o;df lvof nfUb}g .  

%=  of] sd tfkj|mddf g} kUnG5 . o;sf] kUng] tfkj|md sl/a 900ºC x'G5 .  

pkof]lutf  

!=  3/fo;L efF8fs'8f agfpg k|of]u x'G5 . 

@=  l;Ssf, tSdf, d"lt{ / zflns agfpg k|of]u x'G5 .  

#=  jfB pks/0fx¿ agfpg k|of]u x'G5 .  

$=  kfOk, tfNrf, eNe, XofG8n cflb agfpg k|of]u x'G5 .  

sfF; (Bronze)  

tfdf / l6gsf] ldl>t wft' g} sfF; (Bronze) xf] . of] lkQn hlt rlDsnf] x'Fb}g . 

dfgjn] o;sf] k|of]u klg ;lbof}Fb]lv ub}{ cfPsf x'g\ .  

u'0fx¿  

!=  of] v}/f] /ªsf] x'G5 .  

@=  o;sf] tf/ agfpg ;lsg] u'0f cGo wft'x¿sf] eGbf a9L x'G5 . 

#=  tfk / ljB't\sf] ;'rfns x'G5 .  

#=  o;df lvof nfUb}g .  

$=  o;sf] kUng] tfkj|md 9500C hlt x'G5 . -t/ of] tfkj|md l6gsf] dfqfdf e/ 

 k5{_  

pkof]lutf  

!=  jfB pks/0fx¿ agfpg k|of]u x'G5 .  

@=  3/fo;L efF8fs'F8f agfpg k|of]u x'G5 .  

#=  l;Ssf, d"lt{ / ;flns agfpg k|of]u x'G5 . 
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$= wft'n] lxsf{pFbf lemNsf cfpFb}g .  

%= c6f]df]afOndf l:k|ª, laol/ª / lkml6ª agfpgdf k|of]u x'G5 .  

lj|mofsnfk–@  

cfˆgf] 3/ tyf l5d]sdf k|of]u ePsf ldl>t wft'sf] ;"rL agfpg'xf];\ / pkof]lutf 

klg pNn]v u/L rf6{k]k/df n]Vg'xf];\ / sIffsf] leQfdf 6fF:g'xf];\ .  

ljrf/0fLo k|Zg  

wft'x¿ ld;fP/ ldl>t wft' agfpg'sf] sf/0f s] xf]nf < 

;Demg'kg]{ s'/fx¿  

!=  xfn;Dd kQf nfu]sf !!* tŒjdWo] wft'x¿ cToflws ;ª\Vofdf /x]sf 5g\ .  

@=  lk6]/ 8Nnf] jf r]K6f] agfpg / tGsfpg ;lsg], tfk / ljB't\sf] ;'rfns 

 tŒjx¿nfO{ g} wft' (metal) elgG5 .  

#=  ;'g, rfFbL, tfdf, kmnfd, P]n'ldlgod b}lgs hLjgdf w]/} k|of]u ePsf 

 pkof]uL wft'x¿ x'g\ .  

$=  lk6]/ 8Nnf] jf r]K6f] agfpg / tGsfpg g;lsg], tfk / ljB't\sf] s'rfns 

tŒjx¿nfO{ cwft' (Non-metal) elgG5 .  ;Nkm/, cfof]l8g dflg;n] k|of]u 

ul//xg] cwft'x¿ x'g' .  

%=  wft' / cwft' b'j}sf s]xL u'0f /x]sf] tŒjx¿nfO{ cw{wft' (metalloid)  

 elgG5 . l;lnsg pkof]uL cw{wft' xf] .  

^=  b'O{ jf ;f]eGbf a9L wft' ld;fP/ agfOPsf] ld>0fnfO{ ldl>t wft' (Alloy) 

 elgG5 . sfF;, lktn cflb ldl>t wft'sf pbfx/0fx¿ x'g\ .  

&=  s8fkg a9fpg, /lª\ug / cfsif{s agfpg, kUng] tfkj|md 36fpg, lvof 

 gnfUg] agfpg tyf alnof] agfpg ldl>t wft'x¿ agfOG5g\ .  

s] tkfOF{nfO{ yfxf 5 < 

!=  ;'g k|s[ltdf z'4 ca:yfdf /xg ;S5 t/ xfdLn] kfpg] ;'g eg]sf] ;'gsf]  

ldl>t wft' xf] . ldl>t wft'df ;'gsf] dfqfnfO{ Sof/]6df JoSt ul/G5 . 

Sof/]6 eg]sf] ;'gsf] z'4tf gfKg] PsfO xf] . z'4 ;'g 24 Sof/]6sf] x'G5 . 16 

Sof/]6 ;'g eGgfn] pSt ;'gdf 16 efu dfq ;'g 5 afFsL 8 efu cGo wft' 

5 eGg] a'lemG5 .  
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cEof;  

!=  vfnL 7fpF eg'{xf];\ M 

 -s_  wft'x¿ tfk / ljB't\sf ===== x'G5g\ eg] cwft'x¿ tfk / ljB't\sf=====  

  x'G5g\ .  

 -v_  unufF8 ===== sf] sdLn] nfUg] /f]u xf] .  

 -u_ lkQn ===== / ====== ld;fP/ agfPsf] ldl>t wft' xf] .  

 -3_  ======= x¿ k]l/of]l8s tflnsfsf] afofFtkm{ /x]sf 5g\ .  

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

 -s_  tnsf dWo] s'g tŒj cw{wft'df k5{ < 

  -c_ ;'g    -cf_ ;Nkm/    

  -O_ l;lnsg   -O{_ cfof]l8g  

 -v_  tnsf dWo] s'g rfFlfx ldl>t wft' xf] < 

  -c_ sfF;    -cf_ kmnfd    

  -O_ rfFbL    -O{_ P]n'ldlgod  

 -u_  af?b agfpg k|of]u x'g] tŒj tnsf dWo] s'g xf] < 

  -c_ ;Nkm/   -cf_ l;lnsg   

  -O_ ;'g    -O{_ tfdf  

 -3_  tnsf dWo] s'g wft' ;j eGbf /fd|f] ;'rfns xf] < 

  -c_ ;'g   -cf_ rfFbL    

  -u_ tfdf    -3_ P]n'ldlgod  

#=  l7s eP l7s -_ / a]l7s eP a]l7s -×_ lrx\g n]Vg'xf];\ M  

 -s_  cw{wft' eg]sf] wft' / cwft' b'j}sf s]xL u'0f x'g] kbfy{ x'g\ .  

 -v_  sfF; eg]sf] tfdf / h:tfsf] ld>0faff6 ag]sf] ldl>t wft' xf] .  

 -u_  P]n'ldlgod wft' /ftf] /ªsf] x'G5 .  

 -3_  wft'sf] tlGsg ;Sg] u'0fnfO{ Doflnofljln6L (Mallealility) elgG5 .  

 -ª_ wft'x¿ tfk / ljB't\sf ;'rfns x'G5g\ .  

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

 -s_ cwft' / wft'    -v_ cfof]l8g / ;Nkm/  

 -u_ lkQn / sfF;    -3_ cwft' / cw{wft'  

%=  tnsf k|Zgx¿sf] hafkm lbg'xf];\ M 
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 -s_  wft'  s] nfO{ elgG5 < wft'sf tLgcf]6f u'0fx¿ n]Vg'xf];\ .   

 -v_  cwft' s] nfO{ elgG5 < cwft'sf tLgcf]6f u'0fx¿ n]Vg'xf];\ .  

 -u_  cw{wft' eGgfn] s] a'lemG5 < s'g} tLgcf]6f cw{wft'sf] gfd n]Vg'xf];\ .  

 -3_  ;'g / rfFbLsf b'O{ b'O{cf]6f u'0fx¿ n]Vg'xf];\ .  

 -ª_  kmnfd / tfdfsf b'O{ b'O{cf]6f pkof]lutfx¿ n]Vg'xf];\ .  

 -r_  lkQn / sfF;sf b'O{ b'O{cf]6f pkof]]lutf n]Vg'xf];\ .  

 -5_  l;lnsgsf b'O{cf]6f pkof]lutf / b'O{cf]6f u'0f n]Vg'xf];\ .  

 -h_  ;Nkm/sf b'O{cf]6f u'0f / b'O{cf]6f pkof]lutf n]Vg'xf];\ .  

 -em_ cfof]l8g wft' jf cwft' s] xf] < o;sf s'g} b'O{cf]6f pkof]lutf   

  n]Vg'xf];\ .  

 -`_ kmnfd / tfdfsf b'O{ b'O{cf]6f wfpx¿sf] gfd n]Vg'xf]; . 

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

 -s_  uxgf agfpg wft'x¿ k|of]u ul/G5g\ .  

 -v_  tfdf / P]n'ldlgod ljB't\sf] tf/ agfpg k|of]u x'G5g\ .  

 -u_ xjfOhxfh agfpg P]n'ldlgod wft' k|of]u x'G5 .  

&=  hf]8f ldnfpg'xf];\ M 

 -s_ cfof]l8g   uxgf  

 -v_ ;Nkm/    sDKo'6/ lrK;  

 -u_ ;'g    ;]tf] /ª\sf] wft'  

 -3_ kmnfd    jf?b  

 -ª_ l;lnsg   s[lif cf}hf/  

     kx]Fnf] /ªsf] wft' 

kl/of]hgf sfo{  

!=  3/fo;L k|of]udf /x]sf wft', cwft' / cw{wft'sf] ;"rL agfpg'xf]; / tL 

j:t'x¿ s'g s'g sfddf k|of]u ePsf 5g\ . 5nkmn ug'{xf]; / k|ltj]bg 

tof/ ug'{xf]; . 

@=  ljBfno jf 3/ glhs}sf] wft' sf/vfgfdf / uxgf sf/vfgfdf hfg'xf];\ / 

 ToxfF s] s;/L sfd ePsf] 5, canf]sg u/L k|ltj]bg jgfpg'xf];\ .  
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kf7–!$  cDn, Iff/ / nj0f (Acid, Base and Salt) 

 

sfutLsf] :jfb lsg cldnf] x'G5 < sfFrf] kmn vfFbf 6/f]{ x'g'sf] sf/0f s] xf] < oL 

j:t'nfO{ ln6d; cyjf cGo ;"rs kbfy{åf/f k/LIf0f ul/of] eg] s:tf] s:tf] /ª 

b]vf knf{ < xfd|f] b}lgs hLjgdf k|of]u x'g] y'k|} /;fogx¿ 5g\ . tL /;fogdWo] 

s'g} cDn, s'g} Iff/ jf s'g} nj0fcGtu{t kb{5g\ . o; kf7df log} /;fogaf/] 5f]6f] 

rrf{ ul/G5 .  

cDn (Acid)  

cDn zAbnfO{ cª\u|]hLdf (Acid) elgG5 . of] zAb Nofl6g efiffsf] (Acidus) 

zAbaf6 lemlsPsf] xf], h;sf] cy{ cldnf] eGg] x'G5 . xfdL b}lgs hLjgdf y'k|} 

cDn;Fu ;fIffTsf/ u5f}{F . sltko cDnx¿ vfB kbfy{sf] ¿kdf e]l6G5g\ eg] slt 

cDnx¿ k|of]uzfnfdf /flvPsf x'G5g\ . ha oL cDnx¿ kfgLdf 3'N5g\ ltgn] 

xfO8«f]hg cfof]g (H+) lbG5 . kfgLdf 3'Nbf xfO8«f]hg cfof]g (H+) lbg] of}lusnfO{ 

cDn (acid) elgG5 . xfO8«f]Snf]l/s cDn (HCl) ;Nˆo'l/s cDn (H2SO4), gfOl6«s 

cDn (HNO3), Pl;l6s cDn, (CH3COOH) sfa{lgs cDn (H2CO3) cDnsf 

pbfx/0f x'g\ .  

cDnsf k|sf/  

cDnnfO{ 2 efudf afF8\g ;lsG5– k|fª\ufl/s cDn / ck|fª\ufl/s cDn .  

hLjhGt' jf jg:kltaf6 kfOg] cDnnfO{ k|fª\ufl/s cDn (organic acid) elgG5 . 

kmld{s cDn, ;fOl6«s cDn, NoflS6s cDn, 6f6{l/s cDn o;sf pbfx/0fx¿ x'g\ .  

k|of]uzfnfdf agfOg] cDnnfO{ ck|fª\ufl/s cDn (Inorganic acid) elgG5 . 

xfO8«f]Snf]l/s cDn (HCl), gfOl6«s cDn (HNO3), ;Nˆo'l/s cDn (H2SO4) cflb 

ck|fª\ufl/s cDn x'g\ . oL cDnx¿nfO{ vlgh cDn (Mineral Acids) klg elgG5 .  

cDnsf u'0fx¿  

!=  cDnsf] :jfb cldnf] x'G5 . ;fOl6«s cDn ePsfn] g} sfutL cldnf] ePsf]  

 xf] .  

@=  cDnn] lgnf] ln6d;nfO{ /ftf], ldyfOn c/]GhnfO{ u'nfaL / 

 km]gf]NkmyflngnfO{ /ªxLg u/fpF5 .  

#=  kfgL df 3'Nbf cDnn] xfO8«f]hg cfof]g (H+) lbG5 .  

                       HCl                H+ +  Cl–
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cDnsf] pkof]lutf  

!=  xfO8«f]Snf]l/s cDn, gfOl6«s cDn / ;Nˆo'l/s cDnx¿ pBf]u, sn sf/vfgf 

 / k|of]uzfnfdf k|of]u ul/G5 .  

@=  Pl;l6s cDnnfO{ crf/ agfpg k|of]u ul/G5 . of] vfBj:t'sf] ;'/Iff / 

 ;'uGwsf nflu ;d]t k|of]u x'G5 .  

#=  sfaf]{lgs cDnsf] k|of]u lr;f] k]o kbfy{ -;f]8f kfgL, sf]sfsf]nf_ cflbdf 

 ul/G5 .  

$=  ;fOl6«s cDn  le6fldg ;Lsf] ;|f]tsf] ¿kdf k|of]u  x'G5 .  

%=  gfOl6«s cDn /f;folgs dn, Knfl:6s / lj:kmf]6s kbfy{ agfpg k|of]u  

 x'G5 .  

^=  ;Nˆo'l/s cDn ljz]if u/L  pBf]u tyf k|of]uzfnfdf cToflws k|of]u x'G5 . 

To;}n] o;nfO{ /;fogsf] afbzfx (king of chemicals) elgG5 .  

s]xL cDn / ltgsf] k|fs[lts ;|f]t 

cDn  ;fOl6«s 

cDn  

6f6{l/s 

cDn  

cS;flns 

cDn  

NoflS6s 

cDn  

P:slb{s 

cDn  

kmld{s 

cDn  

k|fs[lts 

;|f]t 

sfutL  ef]u6]  rl/cldnf]  b'w, bxL   cldnf 

kmnkm"n  

sldnfsf] 

6f]sfO 

Iff/ (Base) 

wft' cS;fO8 / xfO8«f]cS;fO8x¿nfO{ Iff/ (Bases) elgG5 . kfgLdf 3'Nbf 

xfO8«f]lS;n cfof]g lbg] of}lusx¿nfO{ Iff/ (Bases) elgG5 . ;f]l8od 

xfO8«f]S;fO8 (NaOH), DofUg]l;od xfO8«f]S;fO8,(Mg(OH)2) P]n'ldlgod 

xfO8«f]S;fO8, (Al(OH)3), Pdf]lgod xfO8«f]S;fO8 (NH4OH), SoflN;od  

cS;fO8(CaO) , kf]6fl;od xfO8«f]S;fO8 (KOH),  DofUg]l;od cS;fO8 (MgO) 

cflb Iff/x¿ x'g\ .  

Iff/sf u'0fx¿  

!=  Iff/sf] :jfb 6/f]{ (Bitter) x'G5 .  

@=  Iff/n] ln6d;nfO{ lgnf], km]gf]kyflngnfO{ u'nfaL / ldyfOn c/]GhnfO{ kx]Fnf] 

 u/fpF5 .  

$=  Iff/n] kfgLdf 3'Nbf xfO8«f]lS;n cfof]g (OH-) lbG5 .  
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NaOH                Na+ + OH–  

 s'g} Iff/x¿ kfgLdf 3'N5g\ eg] s'g} 3'Nb}gg\ . kfgLdf 3'Ng] Iff/x¿nfO{ 

 cNsfnL elgG5 . Na2O, K2O, KOH, NaOH cNsfnL x'g\ .  

kfgLdf g3'Ng] Iff/x¿ cNsfnL xf]Ogg\ . So'lk|s xfO8«f]S;fO8 (Cu(OH)2) 

km]l/s xfO8«f]S;fO8 (Fe(OH)3) kfgLdf 3'Nb}gg\ . To;}n] cNsfnL xf]Ogg\ . 

o;n] s] b]vfpF5 eg] ;a} cNsfnLx¿ Iff/ x'g\ t/  ;a} Iff/x¿ cNsfnL 

xf]Ogg\ .  

 Iff/sf] pkof]lutf  

 !=  kf]6fl;od xfO8«f]S;fO8 (KOH) g/d ;fj'g afgfpgdf k|of]u x'G5 .  

 @=  SoflN;od xfO8«f]S;fO8nfO{ lAnlrª kfp8/ agfpgdf k|of]u ul/G5 . of] 

  kfgLsf] s8fkg x6fpg tyf df6f]sf] clDnokg x6fpg ;d]t k|of]u  

  x'G5 .  

 #=  DofUg]l;od xfO8«f]S;fO8 / P]n'ldlgod xfO8«f]S;fO8nfO{ k]6sf]  

  cDnLokg l7s ug{ k|of]u ug{ ;lsG5 .  

 $=  ;f]l8od xfO8«f]S;fO8nfO{ ;fa'g tyf sfuh agfpg k|of]u ug{ ;lsG5 .  

 %=  Pdf]lgod xfO8«f]S;fO8, SoflN;od xfO8«f]S;fO8 cflb k|of]uzfnfdf  

  k|of]u ul/G5g\ .  

 ^=  Pdf]lgod xfO8«f]S;fO8nfO{ /f;folgs dn agfpg k|of]u ul/G5 .  

nj0f (Salt)  

cDndf /x]sf] xfO8«f]hgnfO{ wft'n] lj:yfkg u/L aGg hfg] of}lusnfO{ nj0f 

(Salt) elgG5 . ;fdfGotof of] t6:y (Neutral) kbfy{ xf] . cDn / Iff/lar 

k|ltlj|mof x'Fbf g} nj0f aGb5g\ . vfg] g'g (NaC1), kf]6fl;od ;Nkm]6 (K2SO4), 

DofUg]l;od Snf]/fO8 (MgCl2) cflb nj0fsf pbfx/0f x'g\ .  

nj0fsf u'0fx¿  

!=  nj0fx¿sf] :jfb k|foM lttf] x'G5 . nj0f eP klg vfg] g'gsf] :jfb eg] 

 g'lgnf] x'G5 .  

@=  nj0fsf] kUng] / pDng] tfkj|md pRr x'G5 .  

#=  nj0fx¿sf] ;"rs kbfy{;Fu t6:y x'G5g\ . t/ s]xL nj0fx¿ cDnLo  

h:t} M CuSO4, NH4C1 / s]xL nj0fx¿ If/Lo h:t} M Na2CO3, 

CH3COONa x'G5g\ .  
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$=  s]xL nj0fx¿ kfgLdf 3'N5g\ eg] s]xL nj0f 3'Nb}gg\ .  

%=  s'g} nj0f /ªxLg x'G5g\  eg] s'g} /ª\uLg x'G5g\ .  

nj0fsf] pkof]lutf  

!=  vfg] g'gnfO{ vfg] s'/fdf :jfb Nofpg k|of]u ul/G5 .  

@=  ;f]l8od afOsfaf]{g]6 (NaHCO3) nfO{ vfg] ;f]8fsf] ¿kdf k|of]u ul/G5 . 

o;n] k]6sf] cDnLokgsf] ;d]t pkrf/ u5{ .  

#=  sk/ ;Nkm]6nfO{ ls6gfzs cf}ifwLsf] ¿kdf k|of]u ul/G5 .  

$=  Pdf]lgod gfO6«]6 (NH4NO3) / Pdf]lgod ;Nkm]6nfO{ /f;folgs dnsf] 

¿kdf k|of]u ul/G5 .   

%=  DofUg]l;od ;Nkm]6nfO{ cf}ifwLsf] ¿kdf k|of]u ul/G5 .  

^=  SoflN;od ;Nkm]6nfO{ xft v'6\6fsf xf8 efFlrbf Knf:6/ ug{ k|of]u ul/G5 .  

&=  ;f]l8od sfaf]{g]6nfO{ sfFr, ;fa'g cflb agfpg tyf kfgL g/d agfpg] 

sfddf k|of]u ul/G5 .  

lj|mofsnfk  

km/s km/s ljs/df sfutLsf] /;, v/fgL kfgL / g'gkfgL /fVg'xf];\ . ca ln6d;, 

km]gf]Nkmyflng / ldyfOn c/]Gh h:tf ;"rs kbfy{ /fvL kfn}kfnf] To;sf] /ªdf 

x'g] kl/jt{g x]g'{xf];\ / sfkLdf gf]6 ug'{xf];\ . o;sf cfwf/df s'g s'g cDn, Iff/, 

/ nj0f x'g\ 5'6\ofpg'xf];\ .  

;"rs kbfy{ (Indicator) 

s'g} /f;fog cDn, Iff/ of nj0f s] xf] egL s;/L lrGg ;lsG5 < s] To:tf 

/f;folgs kbfy{x¿ xf]nfg\ < ljleGg /;fogx¿ k|of]u u/L xfdL cDn, Iff/ / 

nj0f lrGg] ub{5f}F . cDn, Iff/ / nj0f lrGg k|of]u x'g] /;fognfO{ g} ;"rs kbfy{ 

elgG5 . k|of]uzfnfdf k|of]u x'g] ;"rs kbfy{df ln6d;, km]gf]Nkmyflng / ldyfOn 

c/]Gh kb{5g\ . ;"rs kbfy{n] km/s km/s kbfy{;Fu km/s km/s  /ª lbP/ tL 

kbfy{ lrGgdf ;xof]u u5{g\ .  

;"rs kbfy{ cDn Iff/ nj0f 

ln6d; /ftf]   lgnf]   /ª kl/jt{g gug]{÷t6:y 

km]gf]Nkmyflng /ª\uxLg u'nfaL /ª kl/jt{g gug]{÷t6:y 
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ldyfn c/]Gh /ftf] kx]Fnf] /ª kl/jt{g gug]{÷t6:y 

 

oL ;"rs kbfy{n] s'g} kbfy{ cDn, Iff/ of nj0f s] xf] lrGgdf dbt u5{g\ t/ tL 

kbfy{sf] cDnLo jf Iff/Lo s8fkg slt xf] egL kQf nufpg ;Sb}gg\ . cDn / 

Iff/sf] s8fkg gfKg o'lge;{n ;"rs kbfy{ (Universal indicator) k|of]u ug'{k5{ . 

o'lge;{n OlG8s]6/ ;fwf/0f OlG8s]6/x¿ ld;fP/ agfOG5 . o;n] cnu cnu 

zlStsf] cDn / Iff/;Fu km/s km/s /ª lbG5 / To;sf] zlSt (Strength) gfKg 

;Sb5 .  

lkPr :s]n (pH Scale) 

3f]ndf /x]sf] xfO8«f]hg cfof]gsf] uf9fkg nfO{ lkPr (pH) elgG5 . kbfy{sf] 

cDnLo jf Iff/Lo s8fkg gfKg k|of]u x'g] k|dfl0fs :s]nnfO{ lkPr :s]n (PH 

scale) elgG5 . lkPr :s]ndf 1 b]lv 14 ;Ddsf cª\s x'G5g\ / oL x/]s cª\ssf] 

cfkm\g} /ª\u x'G5 . lkPr gfKbf PH 
sfuhnfO{ 3f]ndf 8'afOG5 . o;f] ubf{ sfuhdf 

h'g /ª b]lvG5 . To;nfO{ :6\ofG88{ sn/ rf6{;Fu bfFlhG5 / To;sf] ul0ftLo dfg 

lgsflnG5 .  

 

lrq g+= !$=! 

 

pH 
dfg 7 ePsf] kbfy{nfO{ t6:y dflgG5 . olb dfg 7 eGbf sd 5 eg] kbfy{ 

cDnLo / 7 eGbf a9L 5 eg] Iff/Lo x'G5 . cfhsn kbfy{sf] pH
 gfKg Pp6f 

j}1flgs pks/0f k|of]u x'G5 . ;f]em} PH
 gfKg k|of]u x'g] pks/0fnfO{ pH 

ld6/ 

elgG5 .  
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lrq g+= !$=@ M pH ld6/ 

lj|mofsnfk M tLgcf]6f las/ lng'xf];\ . tL ljs/df xfO8«f]Snf]l/s cDn, ;f]l8od 

xfO8«f]SefO8 / ;f]l8od Snf]/fO8sf] 3f]n /fVg'xf];\ . ca 8«k/sf] dbtaf6 s]xL 

yf]kf o'lge;{n OlG8s]6/ xfNg'xf];\ / tLgcf]6} 3f]nsf] pH
 dfkg ug'{xf];\ / tnsf] 

tflnsf e'g{xf];\ .  

3f]n HC1 NaOH NaCl 

pH dfg     

ljrf/0fLo k|Zg  

sldnfn] lrNbf / af?nfn] 6f]Sbf 5fnf lsg kf]n]sf] xf]nf < 

;Demg'kg]{ s'/fx¿  

!=  kfgLdf 3'Nbf xfO8«f]hg cfof]g (H+) lbg] of}lusnfO{ cDn elgG5 . cDnn] 

ln6d; 3f]nnfO{ /ftf] u/fpF5g\ .  

@=  xfO8«f]Snf]l/g cDn, ;Nˆo'l/s cDn / gfOl6«s cDn k|of]uzfnfdf k|of]u x'g] 

cDnx¿ x'g\ .  

#=  kfgLdf 3'Dbf xfO8«f]lS;n (OH–) cfof]g lbg] of}lusnfO{ Iff/ elgG5 . Iff/sf] 

ln6d;nfO{ 3f]ndf lgnf] /ª b]vfpF5g\ .  

$=  kfgLdf 3'ngzLn Iff/nfO{ cNsfnL elgG5 . kf]6fl;od xfO8«f] cS;fO8, 

;f]l8od xfO8«f]S;fO8 cNsfnLsf pbfx/0f x'g\ .  

%=  wft'n] cDnsf] xfO8«f]hg lj:yfkg u/L aGg hfg] of}lusnfO{ nj0f (Salt) 

elgG5 . gd{n nj0fx¿ t6:y x'G5g\ .  

^=  cDn / Iff/nfO{ lrGg k|of]u x'g] /;fognfO{ ;"rs kbfy{ elgG5 . ln6d;, 

km]gf]Nkmyflng / ldyf6n c/]Gh k|of]uzfnfdf k|of]u x'g] ;fdfGo ;"rs 

kbfy{ x'g\ .  
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&=  ;fwf/0f ;"rs kbfy{n] cDn / Iff/ lrGg dfq ;S5g t/ ltgsf] zlSt gfKg 

;Sb}gg\ . cDn / Iff/sf] zlSt gfKg o'lge;{n OlG8s]6/ k|of]u x'G5 .  

*=  kbfy{sf] cDnLo jf Iff/Lo s8fkg gfKg k|of]u x'g] :s]nnfO{ PH
 :s]n  

elgG5 . PH
 :s]ndf 1 b]lv 14 ;Ddsf cª\sx¿ n]lvPsf x'G5g\ .  

(=  3f]nsf] PH
 ;f]em} gfKg] pks/0fnfO{ PH

 ld6/ elgG5 .  

s] tkfO{FnfO{ yfxf 5 < 

xfd|f] cfdfzon] klg xfO8«f]Snf]l/s cDn lgsfN5 . pSt cDnn] vfgfnfO{ krfpg] 

tyf vfgfdf /x]sf JofS6f]l/ofx¿ dfg]{ sfd u5{ .  

 

 

cEof;  

!=  vfnL 7fpF eg'{xf];\ M 

 -s_  cDnsf] :jfb ======= x'G5 eg] Iff/sf] :jfb ===== x'G5 .  

 -v_  3f]n ca:yfdf cDnn] ===== cfof]g lbG5 .  

 -u_ kfgLdf 3'ngzLn Iff/nfO{ ==== elgG5 .  

 -3_ cDn / Iff/sf] zlSt gfKg ====== OlG8s]6/ k|of]u ul/G5 .  

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

 -s_ lgnf] ln6d;nfO{ /ftf] u/fpg] /;fog s'g xf] < 

  -c_ Iff/   -cf_ cDn  -O_ nj0f  -O{_ s'g} xf]Og  

 -v_  tnsf dWo] s'grfFlx cNsfnL xf]Og < 

  -c_ NaOH -cf_ KOH -O_ LiOH -O{_ Fe(OH)3 

 -u_  t6:y j:t'sf] pH 
dfg slt x'G5 < 

  -c_ 7   -cf_ 2   -O_ 8   -O{_ 14  

 -3_  tnsf dWo] s'g rfFlx ck|fª\ufl/s cDn xf]Og .  

  -c_ H2SO4 -cf_ HCl  -O_ HCOOH  -O{_ HNO3 
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#=  hf]8f ldnfpg'xf];\ M 

 1. HCl    cNsfnL  

 2. CH3COON  nj0f  

 3. NaOH   k|fª\ufl/s cDn 

 4. CaCl2   ck|fª\ufl/s cDn  

     ;"rs kbfy{  

$=  km/s 5'6\ofpg'xf];\ M  

 -s_ cDn / Iff/   -v_ OlG8s]6/ / o'lge;{n OlG8s]6/  

 -u_ k|fª\ufl/s cDn / ck|fª\ufl/s cDn  

%=  tnsf k|Zgx¿sf] hafkm lbg'xf];\ M  

 -s_ cDn s]nfO{ elgG5 < o;sf tLgcf]6f u'0fx¿ n]Vg'xf];\ .  

 -v_  Iff/ eg]sf] s] xf]< Iff/sf tLgcf]6f u'0fx¿ n]Vg'xf];\ .  

 -u_  cDnsf tLgcf]6f pkof]lutf n]Vg'xf];\ .  

 -3_  Iff/sf tLgcf]6f pkof]lutf n]Vg'xf];\ .  

 -ª_  nj0f s]nfO{ elgG5 < o;sf tLgcf]6f pkof]lutf n]Vg'xf];\ .   

 -r_  nj0fsf tLgcf]6f u'0fx¿ n]Vg'xf];\ .  

 -5_  ;"rs kbfy{ eg]sf] s] xf] < k|of]uzfnfdf cS;/ k|of]u x'g] tLgcf]6f  

  ;"rs kbfy{sf] gfd n]Vg'xf];\ .  

 -h_  pH
 eg]sf] s] xf] < pH

 :s]ndf slt;Dd cª\s clª\st ul/Psf  

  x'G5g\ < 

 -em_  o'lge;{n OlG8s]6/af6 pH
 gfKbf s] ul/G5 < 

 

^=  tnsf] lrq x]/L ;f]lwPsf k|Zgx¿sf] hafkm lbg'xf];\ M 

 (i)  lrqdf s] b]vfOPsf] 5 < 

 -ii)  o;n] s] sfd u5{ < 

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

 -s_  ;a} cNsfnL Iff/ x'g\ t/ ;a} Iff/ cNsfnL xf]Ogg .  
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 -v_  xfdLn] s8f cDn / Iff/nfO{ xftn] 5'g' x'Fb}g .  

 -u_  sfutLsf] :jfb cldnf] x'G5 .  

*=  5f]6f] pQ/ lbg'xf];\ M  

 -s_  kfgLdf 3'Ng] Pp6f nj0f  

 -v_  kfgLdf g3'Ng] Pp6f nj0f  

 -u_ Pp6f /ªxLg Pp6f nj0f  

 -3_ Pp6f /ª\uLg nj0f  

(= km/s kbfy{df uf]nf] 3]/f nufpg'xf];\ M  

 -s_  CH3COOH, HCl, HNO3, H2SO4  

 -v_  KCl, HCl, MgCl2 CaCl2 

 -u_  NaOH, Mg (OH)2, KOH, Fe(OH)3 

 

kl/of]hgf sfo{  

!=  3/fo;L k|of]hgdf /x]sf cDn, Iff/ / nj0fsf] ;"rL agfpg'xf];\ / tL kbfy{ 

 s'g s'g sfddf k|of]u x'G5g\ n]Vg'xf];\ .  

@=  ljleGg !) cf]6f kbfy{sf 3f]nx¿ lng'xf];\ / ln6d;sf] ;xfotfn] To;nfO{ 

cDnLo Iff/Lo / t6:y s] x'g\ 5'6\ofpg'xf];\ . To;kl5 pko'St ;d"xdf 

tnsf] 6]andf gfd n]vL Pscsf{sf] glthf;Fu bfFHg'xf];\ .  

cDn Iff/ nj0f 
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kf7–!%   s]xL pkof]uL /;fogx¿  

(Some useful chemicals) 

  

xfd|f] b}lgs hLjgdf ljleGg k|sf/sf /f;folgs kbfy{x¿ k|of]u u5f}{ . xfdLn] 

k|of]u ug]{ /;fogx¿sf d'Vo ;|f]t k|s[ltdf kfOg] jg:klt / vlgh kbfy{x¿ x'g\ . 

oL /;fogsf] k|of]un] xfd|f] sfdnfO{ ;lhnf] agfpF5 . g'xfpgsf] nflu ;fa'gsf] 

k|of]u ul/G5 . n'uf w'g l86/h]G6sf] k|of]u ul/G5 . 3fp vl6/fdf 8]6f]n /fVg] 

ul/G5 . o; kf7df xfldn] log} /;fogsf af/]df cWoog ug]{ 5f}F .  

-s_  vfg] ;f]8f (Baking soda) 

vfg] ;f]8f a]s/L pBf]ux¿df k|of]u x'g] d'Vo /;fog xf] . o;sf] /f;folgs 

gfd ;f]l8od afOsfa]{g]6 xf] . of] kfp/f]6L, s]s / lj:s'6 agfpg]] pBf]ux¿df 

k|of]u ul/G5 . o;n] kfp/f]6L, s]s / la:s'6x¿nfO{ km'nfpgsf ;fy} xn'sf] 

agfpg] ub{5 .  

 lj|mofsnfk !  

clnslt vfg] ;f]8f lng'xf];\ . To;nfO{ ux'Fsf] lk7f] jf d}bfdf ld;fP/ n]bf] 

agfpg'xf];\ . pSt n]bf]nfO{ Pp6f ef8f]df /fvL ttfpg'xf];\ . pSt n]bf]df s] 

kl/jt{g b]Vg'x'G5 < canf]sg ug'{xf];\ / sIffdf 5nkmn ug'{xf];\ .  

-v_  r's -cldnf]_  

r's -cldnf]_ sfutL, Hofld/, lga'jf h:tf kmnsf] /;af6 k|fKt x'g] emf]n 

kbfy{ xf] . o;sf] :jfb cldnf] x'G5 . o;df ;fOl6«s cDn (Citric) cDn 

x'G5 . of] le6fldg ;Lsf] d'Vo ;|f]t xf] . r's cldnf] kmnsf] /;nfO{ cfuf]df 

ksfP/ tof/ ul/G5 . of] ljleGg lsl;dsf crf/x¿ agfpg k|of]u ul/G5 .  

-u_  lrgL (Sugar) 

pv'sf] /; / ;v/v08af6 lrgL tof/ kfl/G5 . lrgL ;]tf] dl0fesf] ¿kdf 

/xG5 . of] kfgLdf ;lhn} 3'lng] ePsfn] ljleGg k]o kbfy{df o;sf] k|of]u 

ul/G5 . xfdLn] vfg] vfgfx¿ h:t} M eft, /f]6L, cflbdf klg lrgLsf] dfqf 

/xG5 . To:t}M  kmnkm"nx¿ e'OFs6x/, cª\u'/, s]/f, cfFk cflbdf klg lrgL 

kfOG5 . xfd|f] zl//df lrgL Un'sf]hsf] ¿kdf kfOG5 . o;n] zlSt k|bfg 

ub{5 .  
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-3_  l3p (Ghee)  

l3p ufO{ tyf e}F;Lsf] b'waf6 k|fKt x'g] Ps k|sf/sf] lrNnf] kbfy{ xf] . 

o;sf] /f;folgs gfd 6«fOUnfO;]/fO8 xf] . l3p vfgfn] z/L/nfO{ zlSt 

k|bfg ub{5 . xfd|f] z/L/n] le6fldg A,B,D,E / K lrNnf] kbfy{sf 

dfWodaf6 ;f];]/ lnG5 . To;}n] l3p klg z/L/sf] nflu cfjZos kbfy{ xf] 

t/ w]/} dfqff vfPdf af];f]df kl/0ft x'G5 .  

-ª_  vfg] g'g (Common salt)  

vfg] g'g b}lgs ¿kdf vfg] bfn, t/sf/L / crf/df xfn]/ vfg] ul/G5 . of] 

xfd|f] z/L/sf] nflu geO gx'g] kbfy{ xf] . o;sf] /f;folgs gfd ;f]l8od 

Snf]/fO8 xf] . o;df clnslt DofUg]l;od Snf]/fO8 klg x'G5 . cfhef]ln 

vfg] g'gdf cfof]l8g klg ld;fOG5 . cfof]l8go'St g'g vfgfn] aRrfx¿ 

km'lt{nf] x'g'sf ;fy} unufF8f x'gaf6 arfpF5 . vfg]g'gsf] :jfb g'lgnf] x'G5 .  

-r_  k]mgf]n (Phenol)  

k]mgf]n Pp6f pkof]uL /;fog xf] . km]gf]n cNsf]xn ;d'xdf k5{ . o;nfO{ 

c:ktfndf 3fp kfSgaf6 hf]ufpg] sfddf k|of]u ub{5g\ . km]gf]nnfO{ 

;txsf] lgd{nLs/0f ug{sf nflu k|of]u ul/G5 . o;nfO{ sf/vfgfdf cf}ifwL, 

agfpg, wfuf] agfpg tyf Knfl:6s agfpg k|of]u ul/G5 . o;nfO{ ls/fx¿ 

dfg{ klg k|of]u ul/G5 .  

-5_  8]6f]n (Dettol)  

of] k|fylds pkrf/ ug{ k|of]u ul/g] cTofjZos /;fog xf] . o;n] ;txdf 

/x]sf hLjf0f'x¿nfO{ dfg{ dbt ub{5 . To;}n] lxhf]cfh sltko ;fa'gx¿ 

agfpFbf 8]6f]n;d]t ld;fP/ agfOG5 . 8]6f]n 5fnfsf] ;'/Iff ug{ / 3fp 

hLj0f'/lxt agfpg pkof]uL x'G5 . 8]6f]n ;tx lgd{nLs/0f ug{ k|of]u  

ul/G5 . To;}n] aRrfx¿sf] n'uf w'Fbf / g'xfOlbFbf klg kfgLdf 8]6f]n 

ld;fOG5 .  

-h_ l86/h]G6 (Detergent) 

xfdLn] n'uf w'Fbf ;fa'g / l86/h]G6 k|of]u ul/G5 . l86/h]G6 kfgLdf 

3'ngzLn x'G5 . o;n] sk8fsf] d}nf ;lhn} lgsfNg ;S5 . l86/h]G6 

;lhn} s'lxFb}g . To;}n] s[lif pTkfbgdf o;n] c;/ ub{5 . o;n] kfgLsf] 

k|b"if0f ub{5 . To;}n] o;sf] k|of]u ubf{ Wofg lbg'k5{ .  
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-em_  /;folgs dn (Chemical fertilizer) 

df6f]sf] pa{/fzlSt a9fpg k|of]u u/Lg] kbfy{nfO{ dn elgG5 . dnx¿ 

ljleGg lsl;dsf x'G5g\, h:t} M k|fª\ufl/s  dn, xl/of] dn, sDkf]:6 dn / 

/f;folgs dn . /f;folgs dn ljleGg lsl;dsf /;fogx¿ ld;fP/ 

agfOPsf] x'G5 . /f;folgs dn la?jfnfO{ cfjZos kg]{ tŒjx¿cg';f/ 

ljleGg tŒjx¿ h:t}M gfO6«f]hg, km:kmf]/; / kf]6fl;od ld;fP/ agfOG5 .  

gfO6«f]hgsf] dfqf a9L ePsf] dnnfO{ gfO6«f]hgo'St dn elgG5 . 

gfO6«f]]hgn] la?jfsf] j[l4 ub{5 . la?jfnfO{ xl/of] agfpF5 . o'l/of, 

Pdf]lgod km:km]6 Pdf]lgod gfO6«]6 cflb gfO6«f]hg o'St /f;folgs dnsf 

pbfx/0fx¿ x'g\ .  

km:kmf]/;sf] dfqf a9L ePsf] dnnfO{ km:kmf]/;o'St dn elgG5 . 

km:kmf]/;n] la?jfsf] h/f j[l4 ub{5 . kmn k'i6 agfpF5 . cGgsf bfgfx¿ 

ljsf; ug{ dbt ub{5 . l;ª\un ;'k/ km:km]6, 8an ;'k/ km:km]6, x8\8Lsf] 

w'nf] cflb km:kmf]/;o'St /f;folgs dn elgG5 .  

kf]6fl;odsf] dfqf a9L ePsf] /f;folgs dnnfO{ kf]6fl;odo'St /f;folgs 

dn elgG5 . kf]6fl;odn] la?jfsf] /f]u k|lt/f]wfTds Ifdtf a9fpF5 . 

kf]6fl;odn] la?jfnfO{ vfgf agfpg k|f]l6g lgdf{0f ug{ / kft tyf 6';f 

ljsf; ug{ ;xof]u ub{5 . kf]6fl;od Snf]/fO8, kf]6fl;od gfO6«]6, 

kf]6fl;od ;Nkm]6 / v/fgL cflb kf]6fl;odo'St /f;folgs dnsf 

pbfx/0fx¿ x'g\ .  

;f]l8od sfaf]{g]6 (Sodium carbonate) 

;f]l8od sfaf]{g]6 ax'pkof]uL /;fog xf] . of] ;f]l8od wft'sf] of}lus xf] . of] ;]tf] 

w'nfsf ¿kdf kfOG5 . o;nfO{ n'uf w'g] ;f]8f klg elgG5 . o;nfO{ ;fa'g 

agfpg, sfuh lgdf{0f ug{ / sfFr agfpg k|of]u ul/G5 . ;f]l8od sfaf]{g]6nfO{ 

kfgLsf] s8fkg x6fpgsf nflu klg k|of]u ul/G5 .   

lUn;]/f]n (Glycerol)  

;fdfGotof lUn;]/f]nnfO{ lUnl;l/g klg elgG5 . of] cNsf]xn (Alcohol) ;d'xdf 

kb{5 . of] /ª\uxLg u'lnof] :jfb ePsf] afSnf] t/n kbfy{ xf] . of] kfgLdf ;lhn} 

3'N5 . lUn;]/f]n cf}ifwL agfpg, lk|lG6ª d;L, :6ofDk Kof8sf] d;L agfpg k|of]u 

ul/G5 . hf8f] ofddf 5fnfx¿ km'6\gaf6 hf]ufpg, ld7fO agfpg, ljleGg lsl;dsf 

kmnkm"nx¿ nfdf] ;do;Ddsf nflu ;+/lIft /fVg lun;]/f]n k|of]u ul/G5 .  
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kfgL (Water)  

kfgL b}lgs hLjgdf cToGt pkof]uL kbfy{ xf] . of] 7f];, t/n, Uof; tLg} 

ca:yfdf kfOG5 . k[YjLsf] nueu &!Ü e"efu kfgLn] 9fs]sf] 5 . k[YjLsf] ;txdf 

tfn, gbL, vf]nf, ;d'b|df kfgL t/n cj:yfdf /xG5, To:t} hldgd'lgsf] kfgL 

s'jf, Ogf/, wf/f, rfksnaf6 aflx/ NofO{ k|of]u ul/G5 . kfgL ljZjJofkL 3f]ns 

kbfy{ xf] . To;}n] o;nfO{ ljleGg sfo{sf nflu k|of]u ul/G5 . h:t}M lkpg, vfgf 

ksfpg, n'ufw'g, g'xfpg, la?jfx¿nfO{ l;FrfO{ ug{, snsf/vfgf rnfpg cflb .  

kfgLsf u'0fx¿ (Properties of water) 

kfgLsf ef}lts u'0fx¿ (Physical properties) 

!=  z'4 kfgL /ªxLg, uGwxLg / :jfbxLg x'G5 .  

@=  kfgL (OºC) l8u|L ;]lN;Pd tfkj|mddf hd]/ a/km / !)) l8u|L ;]lN;od 

 tfkj|mddf pDn]/ afkm aG5 .  

#=  kfgL ljZjJofkL 3f]ns kbfy{ xf] .  

$=  kfgL kf/bz{s x'G5 .  

/f;folgs u'0fx¿ (Chemical Properties) 

!=  kfgL b'O{ efu xfO8«f]hg / Ps efu clS;hg ldn]/ ag]sf] x'G5 . o;sf] 

 c0f'z'q H2O xf] .  

@=  kfgL t6:y kbfy{ xf] .  

#=  o;df xfO8«f]hg cfof]g / xfO8«f]cS;fOn cfof]g b'j} x'G5g\ . To;}n] o;df 

 cDnLo / Iff/Lo u'0f s'g} x'Fb}g .  

s8f / g/d kfgL (hand water & soft Water) 

xfdLn] ljleGg :yfgsf] kfgL k|of]u u5f}F h:t}M slxn] vf]nfsf] kfgL, slxn] s'jfsf], 

slxn] rfksnsf] slxn] Ogf/sf] . o;/L ljleGg :yfgsf] kfgL k|of]u u/]/ n'uf 

w'Fbf s'g} :yfgsf] kfgLn] n'uf w'Fbf a9L lkmh cfpF5 eg] s'g} :yfgsf] kfgLn] n'uf 

w'Fbf sd lkmFh cfpF5 . o;} cfwf/df kfgL b'O{ k|sf/sf x'G5 .  

!=  g/d kfgL (Soft water)   

@=  s8f kfgL (Hand water)  
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!=  g/d kfgL (soft water)  

;fwf/0ftof n'uf w'Fbf ;fa'gl;t ;lhn} lkmh lg:sg] kfgLnfO{ g/d kfgL 

elgG5, h:t} M jiff{sf] kfgL  

@=  s8f kfgL (hard water) 

n'uf w'Fbf ;fa'gl;t ;lhn} lkmh glg:sg] kfgLnfO{ s8f kfgL elgG5 .  

h:t} M Ogf/sf] kfgL, rfksnsf] kfgL, d'nsf] kfgL cflb .  

kfgLsf] s8fkg (Handers of Water) 

kfgL ljZjJofkL 3f]ns kbfy{ ePsfn] o;df ljleGg lsl;dsf kbfy{x¿ 3'n]/ 

/x]sf x'G5g\ . tLdWo] sltko nj0fx¿ x'G5g\ . ;fdfGotof SoflN;od / 

DofUg]l;odsf nj0fx¿ 3'n]/ /x]sf] 5 eg] To;nfO{ kfgLsf] s8fkg elgG5 .  

kfgLsf] s8fkgsf k|sf/x¿ (Types of Hardness of water)  

kfgLsf] s8fkg b'O{ k|sf/sf x'G5g\ M  

-s_  c:yfoL s8fkg (Temporary herders)  

-v_  :yfoL s8fkg (permanent Hardness) 

kfgLsf] c:yfoL s8fkg (Temporary Handers of water) 

kfgLdf SoflN;od / DofUg]l;odsf afOsfaf]{g]6 nj0fxx¿ 3'n]/ /x]sf] s8fkgnfO{ 

c:yfoL s8fkg elgG5 .  

c:yfoL s8fkg kfgLnfO{ pdfn]/ x6fpg ;lsG5 . kfgL pdfNbf SoflN;od 

afOsfaf]{g]6 / DofUg]l;od afOsfaf]{g]6 nj0fx¿ 6'lj|mP/ SoflN;od sfaf]{g]6 / 

DofUg]l;o sfaf]{g]6 h:tf c3'ngzLn kbfy{ aGb5 . oL kbfy{x¿ lylu|P/ hfG5g 

To;}n] s8fkg x6fpg ;lsG5 .  

kfgLsf] :yfoL s8fkg (Permanent Hardness of water)  

kfgLdf SoflN;od / DofUg]l;odsf ;Nkm]6 / Snf]/fO8 nj0fx¿ 3'n]/ /x]sf] 

s8fkgnfO{ :yfoL s8fkg elgG5 .  

kfgLsf] :yfoLs8fkg n'ufw'g] ;f]8f -;f]l8od sfaf]{g]6_ k|of]u u/]/ x6fpg ;lsG5 

;f]l8od sfaf]{g]6n] kfgLdf 3'n]/ /x]sf SoflN;od / DofUg]l;odsf ;Nkm]6 / 

Snf]/fO8 nj0fx¿;Fu k|ltlj|mof u/L SoflN;od sfaf]{g]6 / DofUg]l;od sfaf]{g]6 

h:tf c3'ngzLn nj0f agfpF5 h'g lylu|g uO{ s8fkg x6\5 .  
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lj|mofsnfk @  

cfkm\gf] 3/ j/k/ kfOg] ljleGg kfgLsf ;|f]tx¿af6 kfgL ;ª\sng u/]/  

Nofpg'xf];\ . ;ª\sng ul/Psf kfgLnfO{ ljleGg efF8f]df /fVg'xf];\ . pSt kfgLsf] 

a/fa/ dfqf km/s km/s 6]:66\o'adf kfFr kfFr yf]kf ;fa'gsf] 3f]n xfNg'xf];\ . 

pSt 6]:66\o'ax¿ lj:tf/} xNnfpg'xf];\ / canf]sg ug'{xf];\ . s'g s'g kfgL g/d 

/ s8f 5g\ 5nkmn ug'{xf];\ .  

;Demg'kg]{ s'/fx¿  

1. vfg] ;f]8f -;f]l8od afOsfaf]{g6_ a]s/L pBf]ux¿df k|of]u ul/G5 .  

2. l3pn] z/L/nfO{ zlSt k|bfg ub{5 .  

3. kfgL ljZjJofkL 3f]ns kbfy{ xf] .  

4. ;f]l8od sfaf]{g]6nfO{ n'uf w'g] ;f]8f klg elgG5 .  

5. l86/h]G6n] n'ufsf] kmf]xf]/ x6fpg ;lhnf] agfpF5 .  

6. df6f]sf] pj{/fzlSt a9fpg /f;folgs dnsf] k|of]u ul/G5 .  

7. lUn;]/f]nnfO{ lUnl;l/g klg elgG5 . h'g 5fnfnfO{ g/d / u'nfod agfpg 

 k|of]u ul/G5 .  

8. kfgL d'Votof b'O{ k|sf/sf x'G5g\ . s8f / g/d kfgL  

9. kfgLsf] s8fkg b'O{ k|sf/sf] x'G5 . c:yfoL / :yfoL  

10. c:yfoL s8fkg ePsf] kfgLnfO{ pdfn]/ s8fkg x6fpg ;lsG5 .  

11. n'uf w'g] ;f]8fsf] k|of]u u/]/ kfgLsf] :yfoL s8fkg x6fpg ;lsG5 .  

s] tkfO{FnfO{ yfxf 5 <  

rfdnsf] vfgf ;a}eGbf k"/fgf] vfgf xf] h'g clxn];Dd klg d'Vo vfgfsf] ¿kdf 

k|of]u ul/G5 . 

 

cEof;  

!=  vfnL 7fpF eg'{xf];\ M  

 -s_  l3pn] z/L/nfO{ ===== lbG5 .  

 -v_  df6f]sf] pj{/fzlSt a9fpg ======= sf] k|of]u ul/G5 .  

 -u_  5fnf km6\gaf6 arfpg ========== k|of]u ul/G5 .  
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 -3_  ;f]l8od sfaf]{g]6nfO{ ==========klg elgG5 .  

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

 -s_  l86/h]G6 s'g sfdsf nflu k|of]u ul/G5 < 

  -c_ n'uf w'g    -cf_ ls/f dfg{   

  -O_ vfgfdf /fVg    -O{_ g'xfpg  

 -v_  kfgLsf] cDng] tfkj|md slt xf] < 

  -c_ 00C    -cf_ 100 0C  

  -O_ 700C    -O{_ 910C 

 -u_  vfg] g'gdf s'g /;fog x'G5 < 

  -c_ ;f]l8od sfaf]{g]6   -cf_ ;f]l8od Snf]/fO8  

  -O_ ;f]l8od afOsfaf]{g]6   -O{_ ;f]l8od ;Nkm]6  

 -3_  la?jfsf] h/fsf] j[l4 ljsf;sf nflu s'g tŒj rflxG5 < 

  -c_ gfO6«f]hg     -cf_ km:kmf]/;   

  -O_ kf]6fl;od    -O{_ ;f]l8od 

#=  ;xL eP -√_ lrx\g / unt eP -×_ lrx\g nufpg'xf];\ M  

 -s_  8]6f]nn] 3fp ;Grf] agfpF5 .  

 -v_  gfO6«f]hgn] la?jfsf] lap aGg ;xof]u u5{ .  

 -u_  r'ssf] :jfb u'lnof] x'G5 .  

 -3_  k]mgf]nnfO{ ;txsf] lgd{nLs/0f ug{ k|of]u ul/G5 .  

$=  hf]8f ldnfpg'xf];\ M  

 -c_ l86/h]G6    kfgLsf] :yfoL s8fkg x6fpF5  

 -cf_ ;f]l8od sfaf]{g]6   a]s/L pBf]ux¿df k|of]u ul/G5 .  

 -O_ ;f]l8od afOsfaf]{g]6  n'uf w'g k|of]u ul/G5  

 -O{_ lUn;]/f]n    3fp vl6/faf6 ls6f0f' x6fpF5  

      5fnf s'6\gaf6 arfpF5 .  
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%=  km/s 5'6ofpg'xf];\ M  

 -s_ s8f kfgL / g/d kfgL  -v_ gfO6«f]hgo'St dn / km:kmf]/;o'St dn  

 -u_ 8]6f]n / l86/h]G6   -3_ vfg] ;f]8f / vfg] g'g  

^=  5f]6f] pQ/ lbg'xf];\ M  

 -s_  xfd|f] b}lgs hLjgdf k|of]u x'g] s'g} rf/cf]6f /;fogx¿sf] gfd 

n]Vg'xf];\ .  

 -v_  vfg] g'gsf] :jfb s:tf] x'G5 < o;sf s'g} b'O{ pkof]lutf n]Vg'xf];\ .  

 -u_  kfgLsf] c:yfoL s8fkg x6fpg s] ug'{k5{ < 

 -3_  kfgLsf] :yfoL s8fkg x6fpg s] ug'{k5{ < 

 -ª_  kfgLdf c:yfoL / :yfoL s8fkg Nofpg] nj0fx¿sf] ;"rL agfpg'xf];\ .  

 -r_  lUn;]/f]nsf s'g} b'O{ pkof]lutf n]Vg'xf];\ .  

 -5_  l3pn] z/L/df s;/L kmfObf k'¥ofpF5 .  

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

 -s_  vfg] g'gdf cfof]l8g ld;fOG5 .  

 -v_  s8f kfgLdf ;f]l8od sfaf]{g]6 ld;fOG5 .  

*=  5f]6s/L l6Kk0fL ug'{xf];\ M  

 -s_ l3p    -v_ gfO6«f]hgo'St /f;folgs dn  

 -u_ 8]6f]n    -3_ l86/h]G6   

 -ª_ km]gf]n    -r_ kfgLsf] s8fkg  

kl/of]hgf sfo{  

cfkm\gf] 3/df k|of]u x'g] /;fogx¿sf] ;"rL tof/ u/L pSt /;fogx¿sf] 

pkof]lutf n]vL Pp6f rf6{ tof/ ug'{xf];\ . pSt rf6{nfO{ cfkm\gf] sIffdf 5nkmn 

u/L sIffsf]7fsf] leQfdf 6fF:g'xf];\ .  
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kf7–!^    xfjf (Air) 

  

xfd|f] k[YjLsf] aflx/k6\6L xfjfsf] txn] 3]/]sf] x'G5 . Tof] xfjfsf] txnfO{ jfo'd08n 

elgG5 . x/]s ;hLjnfO{ afFRgsf nflu clS;hg rflxG5 . pSt clS;hg klg xfjfd} 

/x]sf] x'G5 . xfjf ljleGg Uof;x¿sf] ld>0f xf] . o;sf] uGw x'Fb}g . cfFvfn] klg b]Vg 

;lsb}g . xfjfn] :yfg cf]u6]sf] x'G5 . o;sf] tf}n klg x'G5 .  

xfjfsf] agf]6 (Composition of Air)  

xfjf ljleGg Uof;x¿sf] ld>0f xf] . xfjfdf ljleGg Uof;x¿ ljleGg cg'kftdf 

kfOG5 . xfjfdf gfO6«f]hg clS;hg, sfa{g8fOcS;fO8, lgl:s[o Uof;, w'nf]sf 

s0fx¿, kfgLsf] afkm / cGo Uof;x¿ ldl>t ¿kdf /x]sf x'G5g\ .  

cfotgsf cfwf/df xfjfsf] agfj6 lgDgfg';f/ /x]sf] x'G5 .  

Uof;     cfotg  

gfO6«f]hg     78% 

clS;hg     21% 

sfa{g8fOcS;fO8   0.04% 

lgl:j|mo Uof;    0.95% 

cGo Uof;     0.01% 

kfgLsf] afkm    7fpFcg';f/ km/s km/s   

xfjfdf /x]sf k|d'v Uof;x¿sf] kl/ro / pkof]lutf  

xfjfdf /x]sf d'Vo Uof;x¿ gfO6«f]]hg, clS;hg / sfa{g8fOcS;fO8 x'g\ .  

-s_ gfO6«f]hg  

gfO6«f]hg Uof; xfjfdf ;a}eGbf w]/} dfqfdf kfOg] Uof; xf] . gfO6«f]hgsf] 

c0f';"q N2 xf] . o;sf] cfotg xfjfdf &* k|ltzt x'G5 . of] Uof; cfkm" klg 

aNb}g / c¿ Uof;x¿nfO{ klg aNg lbFb}g . of] Uof; af]6 la?jfx¿sf] nflu 

geO{ gx'g] Uof; xf] . t/ la?jfn] of] Uof;nfO{ l;w} lng ;Sb}gg\ . 

af]6la?jfn] gfO6«f]hgnfO{ gfO6«]6 (NO3) sf] ¿kdf lnG5g\ / k|f]l6g ;+Zn]if0f 

ug{ k|of]u u5{g\ . To;}n] gfO6«f]hg af]6la?jfsf] k|fylds kf]ifs tŒjdWo] 

Ps xf] .  
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 gfO6«f]hgsf pkof]lutfx¿ M  

 !=  af]6la?jfn] gfO6«f]hg Snf]/f]lkmn agfpgsf nflu k|of]u u5{g .  

 @=  gfO6«f]hgn] la?jfsf] j[l4 ljsf; ug{ dbt ub{5 .  

 #=  xl/of] la?jfx¿n] k|f]l6g ;+Zn]if0f ug{ k|ToIf jf ck|ToIf jfo'd08ndf 

/x]sf] gfO6«f]hgsf] pkof]u u5{g\ . df6f]df / sf];]afnLsf] h/fdf /x]sf 

AofS6]l/ofn] xfjfdf /x]sf] gfO6«f]hgnfO{ df6f]df 3'lnt gfO6«]6df 

kl/0ft u5{g\ h'g la?jfn] lng ;S5g\ .  

 $=  On]lS6«s lrddf klg gfO6«f]hg el/Psf] x'G5 h;n] lrddf /x]sf] 

lkmnfd]G6nfO{ hDg af6 arfpF5 .  

-v_  clS;hg (Onygen)  

clS;hgsf] c0f'z'q O2 xf] . xfjfdf gfO6«f]hgkl5 bf];|f] a9L dfqfdf kfOg] 

Uof; clS;hg xf] . o;nfO{ hLljt Uof; klg elgG5 . o;sf] cfotg sl/a 

@! k|ltzt x'G5 . of] Pp6f ;lj|mo Uof; xf] . of] w]/} h;f] tŒjx¿;Fu 

;+of]hg eO{ cS;fO8sf ¿kdf /xG5 . af]6la?jf tyf hgfj/x¿n] 

Zjf;k|Zjf; ubf{ xfjfdf /x]sf] clS;hg lnG5g\ . kfgLdf klg clS;hg 

3'n]/ /x]sf] x'G5 .  

 clS;hgsf] pkof]lutf M  

 !=  clS;hgn] ;a} kbfy{x¿nfO{ aNgsf nflu dbt ub{5 .  

 @=  c:ktfndf /x]sf la/fdLnfO{ s[lqd Zjf;k|Zjf;sf nflu klg   

  clS;hg k|of]u ul/G5 .  

 #=  x/]s ;hLjn] Zjf;k|Zjf; ubf{ jfo'd08ndf /x]sf] cyjf kfgLdf  

  3'ngzLn clS;hg pkof]u u5{g\ .  

-u_  sfa{g8fOcS;fO8  

 sfa{g8fOcS;fO8sf] c0f'z'q CO2 xf] . sfa{g8fOcS;fO8 Uof; hLjx¿sf 

nflu geO{ gx'g] Uof; xf] . of] xfjfdf hDdf 0.04% k|ltzt /xG5 . xl/of] 

la?jfn] k|sfz ;+Zn]if0f ubf{ xfjfdf /x]sf] sfa{g8fOcS;fO8 pkof]u  

u5{g\ . la?jfn] k|sfz ;+Zn]if0f lj|mofåf/f lgdf{0f u/]sf] vfgf cGo hLjx¿n] 

pkof]u u5{g\ . To;}n] sfa{g8fOcS;fO{8 hLjx¿sf nflu geO{gx'g] Uof;  

xf] . t/ hgfj/x¿n] o;nfO{ l;w} lng ;Sb}gg\ . o;n] s'g} kbfy{x¿nfO{ 

aGg lbFb}g .  
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 sfa{g8fOcS;fO8sf pkof]lutfx¿  

 != xl/of] la?jfx¿n] k|sfz ;+Zn]if0f lj|mofsf nflu xfjfdf /x]sf] 

sfa{g8fOcS;fO8sf] pkof]u u5{g\ .  

 @=  cfuf] lgefpgsf] nflu klg sfa{g8fOcS;fO8sf] k|of]u ul/G5 .  

 #=  a]s/Lsf pTkfbgx¿ h:t} s]s, kfp/f]6L, cflbdf sfa{g8fOcS;fO8n]  

  g/d / d'nfod agfpg'sf ;fy} km'nfPsf] x'G5 .  

 $= k]o kbfy{x¿ h:t} M ;f]8f kfgL, lao/, sf]s, cflb agfpg klg  

  sfa{g8fOcS;fO8sf] k|of]u u5{g\ .  

-3_   kfgLsf] afkm (Water Vopour) 

7fpFcg';f/ xfjfdf /x]sf] kfgLsf] afkmsf] dfqf klg km/s km/s x'G5 . 

xfjfdf /x]sf] kfgLsf] afkmsf] dfqfnfO{ cfb|tf elgG5 .  

 kfgLsf] afkmsf] pkof]lutf M  

 !=  xfjfdf /x]sf] kfgLsf] afkmn] hgfj/x¿sf] z/L/nfO{ ;'Vvf x'gaf6 

arfO{ cf]l;nf] agfO/fV5 .  

 @=  o;n] af]6la?jfsf ljleGg efunfO{ ;'Vvf x'gaf6 arfpF5 .  

lj|mofsnfk ! M xfjfdf clS;hg x'G5 egL b]vfpg  

Pp6f Kn]6df d}g aQL afn]/ /fVg'xf];\ . pSt Kn]6df s]xL kfgL xfNg'xf];\ kfgLdf 

s]xL /ª ld;fpg'xf];\ . ca pSt d}g alQnfO{ Pp6f sfFrsf] lunf;n] g5f]Osg 

5f]Kg'xf];\ . s]xL ;do d}g alQ kx]Fnf] Hjfnf lgsfnL aN5 . s]xLl5gkl5 d}g aQL 

lgE5 . d}gaQL lgle;s]kl5 sfFrsf] lunf;leq kfgLsf] ;tx a9\5 . o;n] of] 

b]vfpF5ls d}gaQL aNbf lunf;leq /x]sf] xfjfdf /x]sf] clS;hg pkof]u x'G5 . 

clS;hg ;lsPkl5 d}gaQL lgE5 . clS;hgsf] pkof]u eO;s]kl5 xfjfsf] 

cfotg kl5 36\5 / pSt cfotg kfgLn] lnG5 .  

To;}n] pSt lj|mofsnfkaf6 xfjfdf clS;hg x'G5 eGg] tYo k|dfl0ft x'G5 .  

 

lrq !^=! Experinent to show air contains oxygen 
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lj|mofsnfk @ M  xfjfdf sfa{g8fO cS;fO8 x'G5 egL b]vfpg  

Pp6f sfFrsf] lunf; lng'xf];\ . To;df r'gkfgL /fVg'xf];\ . ca Pp6f dl;gf] gnL 

(Straw) r'gkfgL ePsf] lunf;df /fvL d'vn] km'Sg'xf];\ . s]xL ;do km'ls;s]kl5 

pSt kfgL b'lwnf] x'G5 . o;/L km'Sbf z/L/af6 aflx/ lg:sg] Uof;df ePsf] 

sfa{g8fOcS;fO8 r'gkfgL;Fu k|ltlj|mof u/L Sofl;od sfaf]{g]6 agfpg] x'Fbf pSt 

r'gkfgL b'lwnf] ePsf] xf] . xfdLn] Zjf; km]bf{ kmfn]sf] Uof; xfjfdf ldl;P/ /x]sf] 

x'G5 . To;}n] o;n] sfa{8fOcS;fO8 x'G5 eGg] k|dfl0ft u5{ .  

lj|mofsnfk # M xfjfdf kfgLsf] afkm x'G5 egL b]vfpg  

Pp6f l:6nsf] lunf; lng'xf];\ . Tof] lunf;df cfwf kfgL eg'{xf];\ / s]xL a/kmdf 

6'j|mf To;df xfNg'xf];\ . s]xLl5gkl5 pSt lunf;sf] aflx/L ;txsf] canf]sg 

ug'{xf];\ . pSt lunf;sf] aflx/L ;txdf ;fgf ;fgf kfgLsf yf]kfx¿ b]lvG5g\ . oL 

kfgLsf yf]kfx¿ xfjfdf /x]sf kfgLsf] afkmx¿ ;+If]k0f (Condensation) eP/ 

ag]sf x'g\ . To;}n] of] lj|mofsnfkaf6 xfjfdf kfgLsf] afkm /x]sf] tYo k|dfl0ft 

x'G5 .  

lj|mofsnfk $ M  xfjfsf] tf}n x'G5 egL b]vfpg  

b'j}cf]6f a/fa/ ;fOhsf a]n'g lng'xf];\ . Pp6f a]n'gdf xfjf e'g{xf];\ / csf]{ 

a]n'gdf xfjf ge/Lsg /fVg'xf];\ . Pp6f ;fgf] af;sf] 58Lsf] b'O{ 5]pdf oL b'O{ 

a]n'gx¿nfO{ afFWg'xf]; / 58Lsf] l7slar efudf Pp6f wfuf] afFw]/ em'G8fpg'xf];\ . 

ca canf]sg ug'{xf];\ . xfjf el/Psf] a]n'g tnlt/ e'ms]sf] b]lvg] 5 . To;}n] of] 

lj|mofsnfkn] xfjfsf] tf}n x'G5 eGg] tYo k|dfl0ft ub{5 .  

 

 

lrq !@=@  
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lj|mofsnfk % M  xfjfdf ePsf] clS;hgn] lvof nfU5 egL b]vfpg  

Pp6f k/LIf0f gnL lng'xf];\ . To;leq kfgL /fvL cf]l;nf] agfpg'xf];\ . s]xL 

kmnfdsf] w'nf] jf l:6n hfnL lng'xf];\ . s]xL k/LIf0f gnLdf /fVg'xf];\ . kmnfdsf] 

w'nf] k/LIf0f gnLdf 6fFl;G5 . kfgL /fv]sf] las/df k/LIf0f gnLnfO{ 3f]K6fP/ 

/fVg'xf];\ . Ps b'O{ lbgkl5 kmnfdsf] w'nf]df lvof nfu]sf] b]lvg]5 . ;fy} k/LIf0f 

gnLdf kfgLsf] ;tx klg a9]sf] b]lvg]5 . lvof nfUbf kl/If0f gnLdf /x]sf] 

xfjfdf /x]sf] clS;hg pkof]u x'G5 . To;}n] xfjfsf] cfotg 36\5 . pSt 36]sf] 

cfotg kfgLn] lnG5 / k/LIf0f gnLdf kfgLsf] ;tx a9\5 .  

To;}n] o; lj|mofsnfkn] xfjfdf /x]sf] clS;hgn] lvof nufpF5 eGg] tYo 

k|dfl0ft u5{ .  

xfjfsf ef}lts u'0fx¿ (Physical Properties of air)  

1. xfjf /ª\uxLg / :jfbxLg x'G5 .  

2. xfjfdf ePsf] clS;hgn] j:t'nfO{ aNg dbt ub{5 .  

3. xfjfsf] cfkm\g} tf}n x'G5 .  

4. xfjf ljleGg Uof;x¿sf] ld>0f xf] .  

5. xfjfn] :yfg cf]u6\5 .  

6. xfjf Ps 7fpFaf6 csf]{ 7fpFdf ;lhn} k|jfx x'G5 .  

;Demg'kg]{ s'/fx¿  

!=  xfjf ljleGg lsl;dsf Uof;x¿sf] ld>0f xf] .  

@=  xfjfdf gfO6«f]hg &*Ü clS;hg @!Ü sfa{g8fOcS;fO8 )=)$Ü cGo 

 Uof;x¿ kfgLsf] afkm / w''nfsf s0fx¿ x'G5g\ .  

#=  k[YjLsf] ;txsf] aflx/L efudf /x]sf] xfjfsf] txnfO{ jfo'd08n elgG5 .  

$=  xfjfsf] /ª, uGw / :jfb x'Fb}g .  

%=  ;a} ;hLjx¿n] xfjfdf /x]sf] clS;hgsf] pkof]u u/]/ Zjf;k|Zjf;  u5{g\ .  

^=  xfjfdf /x]sf] sfa{g8fOcS;fO8sf] pkof]u u/]/ xl/of la?jfn] k|sfz 

 ;+Zn]if0f ub{5g\ .  

&=  xfjfdf /x]sf] gfO6«f]hgsf] dbtn] la?jfn] k|f]l6g ;+Zn]if0f ub{5g\ .  

*=  xfjfsf] cfb|tfn] ubf{ hLjx¿nfO{ cf]l;nf] agfO /fV5 .  

s] tkfO{FnfO{ yfxf 5 < 

xfjfn] ;a} lbzfdf a/fa/ rfk lbG5 . 
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cEof; 

!=  vfnL 7fpF e'g{xf];\ M  

 -s_ =======Uof;n] r'gkfgLnfO{ b'lwnf] agfpF5 .  

 -v_ xfjfdf /x]sf] ======== Uof; hLjx¿n] Zjf;k|Zjf;df pkof]u u5{g\ .  

 -u_ ========Uof;n] af]6la?jfdf Snf]/f]lkmn agfpg dbt ub{5 .  

 -3_ xfjfsf] ============ / ============ x'G5 .  

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

 -s_  xfjfdf tnsf dWo] s'g Uof; w]/} kfOG5 < 

  -c_ gfO6«f]hg   -cf_ sfa{g8fOcS;fO8   

  -O_ cS;Lhg   -O{_ sfa{g dfgf]cS;fO8  

 -v_  xfjf s:tf] lsl;dsf] ld>0f xf] < 

  -s_ 7f]; / 7f];   -v_ t/n / Uof;   

  -u_ 7f]; / t/n   -3_ Uof; / Uof;  

 -u_  xfjfdf slt k|ltzt clS;hg kfOG5 < 

  -c_ @!Ü  -cf_ &*Ü -O_ %)Ü -O{_ )=)#Ü 

 -3_  xfjf s'g k|sf/sf] kbfy{ xf] < 

  -c_ 7f];   -cf_ ld>0f  -O_ tŒj  -O{_ of}lus  

#=  tnsf jfSox¿ ;xL eP -√_ lrx\g / unt eP -×_ lrx\g nufpg'xf];\ M  

 -s_  xfjfsf] uGw x'G5 .    -v_  xfjfsf] tf}n x'G5 .  

 -u_  xfjfdf sfa{g8fOcS;fOsf] dfqf @)Ü x'G5 .  

 -3_  xfjf Uof;x¿sf] ld>0f xf] .  

$=  hf]8f ldnfpg'xf];\ M  

 -c_ gfO6«f]hg    )=(%Ü 

 -cf_ clS;hg    )=)$Ü 

 -O_ sfa{g8fOcS;fO8   @!Ü 

 -O{_ lg:s[o Uof;   &*Ü  
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%=  tnsf k|Zgx¿sf] hafkm lbg'xf];\ M  

 -s_  xfjfdf /x]sf Uof;x¿sf] k|ltzt ;lxt ;'lrs[t ug'{xf];\ .  

 -v_  xfjfsf s'g} rf/ u'0f n]Vg'xf];\ .  

 -u_  clS;hgsf b'O{ pkof]lutf n]Vg'xf];\ .  

 -3_  sfa{g8fOcS;fO8sf b'O{ pkof]lutf n]Vg'xf];\ .  

 -ª_  xfjfdf kfgLsf] afkm x'G5 elg b]vfpg] Pp6f lj|mofsnfksf] j0f{g  

  ug'{xf];\ .  

 -r_  la?jfn] xfjfdf /x]sf] gfO6«f]hg s;/L lnG5 < 

 -5_  la?jfn] xfjfdf /x]sf] clS;hg s;/L lnG5 < 

 -h_  xfjfdf /x]sf] clS;hgn] s;/L lvof nufpF5 < 

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

 -s_  3/aflx/ kmfn]sf] kmnfdsf] 6'j|mfdf lvof nfU5 .  

 -v_  aln/x]sf] d}g aQLnfO{ Pp6f efF8f]n] 5f]lklbFbf s]xL l5gkl5 lgE5 .  

 -u_  xfjf k|jfx gx'Fbf cfuf] lgE5 .  

&=  5f]6f] l6Kk0fL ug'{xf];\ M  

 -s_ jfo'd08n   -v_ cfb|tf  -u_ xfjfsf] tf}n x'G5  

kl/of]hgf sfo{  

xfjfn] :yfg cf]u6\5 eGg] tYo k|dfl0ft ug{ Pp6f lj|mofsnfk u/L sIff sf]7fdf 

k|:t't ug'{xf];\ / 5nkmn ug'{xf];\ .  
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kf7–!&  ;hLjx¿ (Living Beings) 
 

tkfO{+n] cfkm\gf] j/k/ ljleGg lsl;dsf hLjx¿ b]Vg'ePsf] xf]nf . s] ;a} hLjx¿ 

Ps} lsl;dsf x'G5g\ < k[YjLdf ljleGg k|sf/sf ;hLjx¿ kfOG5g\ . k[YjLdf kfOg] 

;a} hLjx¿nfO{ d'Vo b'O{ efudf ljefhg ul/Psf] 5– hGt' hut\ (Animal 

kingdom) / jg:klt hut\ (Plant kingdom) . k[YjLdf kfOg] ;a} hgfj/x¿ 

hGt' hut\df kb{5g\ . To:t} k[YjLdf kfOg] ;a} la?jfx¿ jg:klt hut\df  

kb{5g\ . ;a} hLjx¿sf] ;lhn};Fu cWoog ug{sf nflu j}1flgsx¿n] hGt' 

hut\nfO{ 9f8 ePsf / 9f8 gePsf u/L b'O{ ;d"xdf ljefhg u/]sf 5g\ . To:t} 

la?jfx¿nfO{ km"n km'Ng] / km"n gkm'Ng] u/L b'O{ ;d"xdf ljefhg u/]sf 5g\ .  

la?jf / hgfj/lar km/s 

lj|mofsnfk–! 

cfkm\gf] j/k/ kfOg] la?jfx¿ / hGt'x¿sf] canf]sg u/L ltgLx¿sf] u'0fx¿ 

tnsf] tflnsfdf eg{'xf];\ M 

cfwf/ la?jf hgfj/ 

rfn 

r]tgf 

vfgf 

k|hgg 

j[l4 

  

 

j|m=;+= la?jf hgfj/ 

!= 

 

@= 

 

#= 

la?jfx¿sf] j[l4 clglZrt 

x'G5 . 

la?jfn] :jtGq rfn b]vfpg 

;Sb}gg\ . 

la?jfdf r]tgf sd x'G5 . 

la?jfsf] j[l4 d]l/:6]d]l6s 

– hgfj/x¿sf] j[l4 lglZrt x'G5 . 

 

– hgfj/n] :jtGq rfn b]vfpF5g\ . 

 

– hgfj/n] ;lj|mo r]tgf b]vfpF5g\ . 



 212  

$= 

 

%= 

efuaf6 x'G5 . 

xl/of la?jfn] cfkm\gf] vfgf 

cfkm}+ agfpF5g\ . 

– hgfj/x¿df j[l4 z/L/sf] ;a} 

efudf a/fa/ x'G5 . 

– hgfj/x¿n] cfkm\gf] vfgf cfkm}+ 

agfpg ;Sb}gg\ . ltgLx¿n] la?jfaf6 

vfgf k|fKt u5{g\ . 

hGt'x¿sf] juL{s/0f 

-s_  jf;:yfgsf] cfwf/df hGt'x¿sf] juL{s/0f 

xfd|f] j/k/ ljleGg lsl;dsf hgfj/x¿ kfOG5g\ . ltgLx¿sf af;:yfg 

klg km/s km/s x'G5g\ . s'g} hgfj/x¿ kfgLdf a:5g\ eg] s'g} hgfj/x¿ 

d?e"lddf a:5g\ . tL 7fpFx¿df a:gsf nflu hgfj/x¿n] ljleGg nIf0fx¿ 

ljsfz u/]sf x'G5g\ . af;:yfgsf cfwf/df hgfj/x¿nfO{ lgDgfg';f/ 

juL{s/0f ul/Psf] 5 M 

 != hldgdf a:g] hgfj/x¿ (Terrestrial animals) 

 @= kfgLdf a:g] hgfj/x¿ (Aquatic animals) 

 #= d?e"lddf a:g] hgfj/x¿ (Desert animals) 

hldgdf a:g] hgfj/x¿ (Terrestrial animals) 

ufO{, e}+;L, af3, rf}+/L, s'v'/f, h/fof], v/fof], d';f cflb hgfj/x¿ hldgdf 

a:b5g\ . hldgdf a:g] hgfjx¿sf] lgDglnlvt nIf0fx¿ x'G5g\ M 

!=  oL hgfjx¿n] kmf]S;f]sf] dbtn] Zjf; km]5{g\ . 

@=  hldgdf a:g] hgfj/x¿ v'6\6f jf kv]6fsf] ;xfotfn] lx+8\5g\ . 

#=  b'nf]leq a:g] hgfj/x¿sf] cufl8sf] v'6\6fsf] gª\u|f Pj+ y't'gf] alnof] x'G5 

. 

$=  df+;fxf/L hgfj/x¿sf] gª\u|f ltvf / alnof x'G5g\ .  

                           
 

lrq M !&=!    lrq !&=@    lrq !&=# 
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kfgLdf a:g] hgfjx¿ (Aquatic animals) 

8lNkmg, df5f, Eofu'tf, uf]xL, s5'jf cflb hgfj/x¿ kfgLdf a:5g\ . kfgLdf a:g] 

hgfj/x¿sf lgDglnlvt nIf0fx¿ x'G5g\ M 

!=  kfgLdf a:g] hgfj/x¿sf] z/L/ jfo'ofg h:tf] cfsf/ (Streamlined) sf]  

x'G5 . 

@=  logLx¿sf] z/L/df xfjfsf y}nLx¿ (air sacs) x'G5g\ . 

#=  z/L/df kfgL gl5g{] sTnfn] 9fs]sf] x'G5 . 

$=  kfgLdf kf}8g / lbzf kl/jt{g ug{sf nflu logLx¿sf] z/L/df kv]6f (fins) 

 / k'R5/ (tail) x'G5g\ . 

%=  kfgLdf 3'n]/ /x]sf] clS;hg k|fKt ug{sf nflu km'Nsf (Gills) sf] k|of]u u5{g\ . 

 

lrq !&=$  

 

d?e"lddf a:g] hgfj/x¿ (Desert animals) 

pF6, d';f, ;k{ cflb d?e"lddf kfOG5g\ . d?e"lddf a:g] hgfj/x¿sf nIf0fx¿ M 

!=  tL hgfj/x¿sf] z/L/ afSnf] 5fnfn] 9fs]sf] x'G5 . 

@=  tL hgfj/x¿sf] z/L/df kfgL ;lGrt ug{] y}nLx¿ x'G5g\ .  

#=  v'6\6fx¿ cUnf / 6]Sg] efudf afSnf] h'Qf h:tf] 5fnfn] 9fs]sf] x'G5 . 

 

lrq !&=% pF6 
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hGt' hut\sf] juL{s/0f 

hGt' hut\ (Kingdom Animalia) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

hGt' hut\df 9f8 ePsf / 9f8 gePsf hgfj/x¿ kb{5g\ . xfd|f] j/k/ kfOg] 

hgfj/x¿ Ps csf{;Fu zf/Ll/s agf]6, cfsf/, ¿k, /ª cflbdf km/s  

x'G5g\ . hgfj/x¿sf] nIf0fsf cfwf/df ltgLx¿nfO{ ljleGg ;d"xdf ljefhg 

ul/Psf] 5 . 

 

pk–hut 

k|f]6f]hf]cf (Protozoa) 

kf]/Lkm]/f (Porifera) 

9f8 gePsf hGt' 

(Invertebrates) 

Phylum 

l;n]G6/]6f (Coelenterata) 

Kn]l6x]lNdlGy; 

(Platyhelminthes) 

lgdfy]Nd]lGy; 

(Nemathelminthes) 

Plgln8f (Annelida) 

cfy|f]kf]8f (Arthropoda) 

df]n:sf (Mollusca) 

OsfOgf]8d{6f (Echinodermata) 

9f8 ePsf hGt' 

(Vertebrates) 

Phylum: 

s8{]6f (Chordata 

Class 

lk;]h 

(Pisces) 

PlDkmlaof 

(Amphibia) 

/]lK6lnof 

(Reptilia) 

PE; (Aves) 

Dofd]lnof 

(Mammalia) 
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9f8 gePsf hgfj/x¿ (Invertebrates) 

o; pkhut\df kg{] hgfj/x¿sf] d]?b08 x'Fb}g . o; pkhut\df kg{] 

hgfj/x¿nfO{ gf}cf]6f kmfOnddf juL{s/0f ul/Psf] 5 M  

!= kmfOnd M k|f]6f]hf]cf (Protozoa) 

-i_  o; kmfOnddf Ps sf]ifLo hgfj/x¿ kb{5g\ . 

-ii_  o;df kg{] hgfj/x¿nfO{ ;"Idbz{s oGqsf] dbtn] dfq b]Vg  

 ;lsG5 . 

-iii_  o;df kg{] hgfj/x¿df rfndf ;3fpgsf] nflu gSsnL v'6\6f 

 (Pseudopodia), l;lnof (Cillia), km\nfh]Nnf (Flagella) x'G5g\ . 

-iv_  o; kmfOnddf kg{] hgfj/x¿ s]xL k/hLjL x'G5g\ eg] s]xL :jtGq ¿kdf 

 afFRg] ub{5g\ . 

 pbfx/0f M cldaf, KnfHdf]l8od, PG6fcldaf, kf/fd]l;od cflb 

  

lrq !&=^ cldaf 

@=  kmfOnd M kf]l/km]/f (Porifera) 

 -i_  o; kmfOnddf kg{] hgfj/x¿ ax'sf]ifLo x'G5g\ . 

 -ii_  z/L/el/ dl;gf l5b|x¿ x'G5g\, h;nfO{ cf]l:6of (Ostia) elgG5 . 

 -iii_  logLx¿sf] z/L/nfO{ b'O{kq] txn] 9fs]sf] x'G5 . To;}n] logLx¿nfO{  

  l8Knf]Anfl:6s elgG5 . 

 -iv_  logLx¿ kfgLleq s'g} j:t'df 6fFl;P/ /x]sf x'G5g\ . 

 pbfx/0f M ;fOsf]g, :kf]lGhnf, :kf]Gh 

lrq   !&=& ;fOsf]g 
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#=  kmfOnd M l;n]G6/]6f (Coelenterata) 

 -i_  o; kmfOnddf kg{] hgfj/x¿sf] z/L/leq vf]j|mf] gnL (Coelenteron) 

  x'G5 . 

 -ii_  d'v jl/kl/ 6]G6fsN; (Tentacles) x'G5g\ . 

 -iii_  logLx¿ kfgLleq a:b5g\ . 

 -iv_  z/L/sf] ;txaf6 ;f; km]5{g\ . 

 -v_  6]G6fsN;sf] dbtn] lx+88'n ub{5g\ . 

  pbfx/0f M xfO8«f, h]lnlkm;, sf]/n 

 

lrq  !&=*   xfO8«f 

$=  kmfOnd M Kn]l6x]lNdlGy; (Platyhelminthes) 

 -i_  o; kmfOnddf kg{] hgfj/x¿sf] z/L/ r]K6f] x'G5 . To;}n] logLx¿nfO{ 

  r]K6f] ls/f elgG5 . 

 -ii_  logLx¿sf] z/L/nfO{ tLgkq] txn] 9fs]sf] x'G5 . To;}n] logLx¿nfO{  

  l6«Knf]Anfl:6s elgG5 . 

 -iii_  d'vsf] jl/kl/ cª\s'z (hook) x'G5 . 

 -iv_  s]xL hgfj/x¿ leqL k/hLlj x'G5g\ eg] s]xL :jtGq x'G5g\ . 

 pbfx/0f M lne/km\n's, gfDn]h'sf (Tapeworm), Knfg]l/of cflb  
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lrq   !&=(   gfDn]h'sf (Tapeworm) 

%=  kmfOnd M lgdfy]Nd]lGy; (Nemathelminthes) 

 -i_  o; kmfOnddf kg{] hgfj/x¿sf] z/L/ uf]nf] / b'j} 5]pdf r'Rrf] k/]sf] 

  x'G5 .  

 -ii_  logLx¿sf] d'v, dnåf/ / r';s ljsf; ePsf] x'G5 . 

 -iii_  logLx¿n] d}y'lgs tl/sfaf6 k|hgg u5{g\ . 

 -iv_  logLx¿sf] z/L/nfO{ b'O{ a/fa/ efudf afF8\g ;lsG5 . 

  pbfx/0f M P:s]l/; (Ascaris), x'sjd{ (hookworm) 

 

lrq !&=!)  P:s]l/; (Ascaris) 

^=  kmfOnd M PgLln8f (Annelida) 

 -i_  o; kmfOnddf kg{] hgfj/x¿sf] z/L/ nfDrf], 8f]nf] / v08 v08  

  ldnL ag]sf] x'G5 . 

 -ii_  z/L/nfO{ cf]l;nf] txn] 9fs]sf] x'G5 . 

 -iii_  logLx¿sf] z/L/df /St ;Grf/sf cª\ux¿ ljsf; ePsf] x'G5 . oL  

  hgfj/x¿df x]df]Unf]lag x'G5 . 

 -iv_  logLx¿n] 5fnfaf6 ;f; k]m5{g\ . 

 pbfx/0f M u8\of}nf (Earthworm), h'sf (Leech), :6fG8 jd{ (Standworm) 
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lrq  !&=!! u8\of}nf (Earthworm) 

&=  kmfOnd M cfy|f]{kf]8f (Arthropoda) 

 -i_  o; kmfOnddf kg{] hgfj/x¿sf] z/L/ s8f cfj/0fn] 9fs]sf] x'G5 . 

 -ii_  z/L/sf v'6\6fx¿ v08 v08 ldnL ag]sf] x'G5 . 

 -iii_  z/L/, 6fpsf], 5ftL / k]6df 5'l6\6Psf] x'G5 . 

 -iv_  logLx¿n] 5fnf, luN; jf 6«oflsofaf6 ;f; k]m5{g\ . 

 pbfx/0f M ;fª\nf, k'tnL, sG;'Tnf], lemFuf 

 

lrq  !&=!@  k'tnL 

*=  kmfOnd M df]n:sf (Mollusca) 

 -i_  o; kmfOnddf kg{] hgfj/x¿sf] z/L/ sdnf] x'G5 . 

 -ii_  6fpsfdf 6]G6fsN; x'G5g\ . 

 -iii_  logLx¿sf] z/L/ SoflN;odaf6 ag]sf] s8f cfj/0fn] 9fs]sf] x'G5 . 

 -iv_  logLx¿df kfrg k|0ffnL, /St;Grf/ k|0ffnL / :gfo' k|0ffnLsf] ljsf;  

  ePsf] x'G5 . 

 pbfx/0f M lrKn]ls/f, zª\v]ls/f, cS6f]k; 

lrq !&=!# 
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(=  kmfOnd M OsfOgf]8d{6f (Echinodermata) 

 -i_  o; kmfOnddf kg{] hgfj/x¿sf] z/L/ sfF8fo'St s8f cfj/0fn]  

  9fs]sf] x'G5 . 

 -ii_  6\o'a lkm6 (Tube feet) sf] dbtn] lx+88'n u5{g\ . 

 -iii_  logLx¿ k|foMh;f] ;d'b|df kfOG5g\ 

 -iv_  logLx¿sf] z/L/df 6fpsf] x'Fb}g t/ d'v / dnåf/o'St kfrg   

  k|0ffnLsf] ljsf; ePsf] x'G5  . 

pbfx/0f M :6f/lkm; (Starfish), l;clr{g (Sea urchin), l;So'sDa/ (Sea 

cucumber) 

 

lrq !&=!$M :6f/lkm; (Starfish)  

9f8 ePsf hgfj/x¿ (Vertebrates) 

o; pkhut\df kg{] hgfj/x¿sf] d]?b08 x'G5 . 9f8 ePsf ;a} hgfj/x¿nfO{ 

Pp6} kmfOnd s8{]6fleq /flvPsf] 5 . kmfOnd s8{]6fnfO{ rf/cf]6f ;a kmfOnddf 

ljefhg ul/Psf] 5 . tL ;a kmfOndx¿ lgDg 5g\ M 

(i) x]lds8{]6f 

(ii) o'/f]s8{]6f 

(iii) ;]kmfnf] s8{]6f 

(iv) el6{a|]6f 

o; kf7df xfdLn] ;akmfOd el6{a|]6fsf kfFrcf]6f ju{x¿sf] af/]df cWoog ug{] 5f}F 

oL x'g\ M 

(i) lk;]h (Pisces) 

(ii) PlDkmlaof (Amphibia) 
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(iii) /]lK6lnof (Reptilia) 

(iv) PE; (Aves) 

(v) Dofd]lnof (Mammalia) 

df5fju{÷lk;]h (Pisces) 

(i) o; ju{df kg{] hgfjx¿sf] z/L/ nfDrf], jfo'ofg (Streamlined) h:tf] / 

 sTnfn] 9fs]sf] x'G5 . 

(ii) logLx¿sf] z/L/nfO{ 6fpsf] (Head), lhp (Trunk) / k'R5/ (Tail) df 

 ljefhg ul/Psf] x'G5 .  

(iii) logLx¿n] km'Nsf (Gills) åf/f ;f; km]5{g\ . 

(iv) logLx¿df afXo uef{wfg (External fertilization) x'G5 . 

 pbfx/0f M df5f, ;d'b|L 3f]8f cflb  

 

 

lrq !&=!%M df5f  

peor/÷PlDkmlaof (Amphibia) 

(i) o; ju{df kg{] hgfjx¿sf] z/L/nfO{ 6fpsf] / 9f8df 5'6\ofpg ;lsG5 . 

(ii) logLx¿sf] z/L/ cf]l;nf] 5fnfn] 9fs]sf] x'G5 .  

(iii) logLx¿sf] d'6'df tLgcf]6f sf]7fx¿ x'G5g\ . 

(iv) logLx¿df afXo uef{wfg x'G5 . 

(v) logLx¿n] ;f; km]g{ km'Nsf (Gills), cf]l;nf] 5fnf (Moist skin) / 

 kmf]S;f]af6 ;f; km]5{g\ . 

(vi) logLx¿sf] z/L/df lr;f] /ut x'G5 .  

 pbfx/0f M Eofu'tf (frog), 6f]8 (Toad), ;fnfdfG8/ (Salamandar) 
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lrq !&=!^M Eofu'tf  

;l/;[k÷/]lK6lnof (Reptilia) 

(i) o; ju{sf hgfjx¿ 3;|]/ lx+8\5g\ . 

(ii) logLx¿sf] z/L/nfO{ 6fpsf], 9f8 / k'R5/ u/L tLg efudf 5'6\ofpg  

 ;lsG5 .  

(iii) logLx¿n] kmf]S;f]af6 ;f; km]5{g\ . 

(iv) logLx¿sf] d'6'df tLgcf]6f sf]7f x'G5g\ . t/ uf]xLsf] d'6'df rf/cf]6f sf]7f 

 x'G5 . 

(v) logLx¿df leqL uef{wfg x'G5 . logLx¿df lr;f] /ut x'G5 .  

 pbfx/0f M ;k{ (Snake), uf]xL (Crocodile), s5'jf (Tortoise), 5]kf/f] 

 (Lizard) 

 

 

lrq !&=!&M uf]xL  

k+IfLju{÷PE; (Aves) 

(i) o; ju{df kg{] hgfj/x¿sf] z/L/ KjfFvn] 9flsPsf] x'G5 .  

(ii) logLx¿sf] z/L/ 6fpsf], 3fF6L, lhp / k'R5/df ljefhg ul/Psf] x'G5 .  

(iii) logLx¿sf] cufl8sf] lnDa kv]6fdf ¿kfGt/0f ePsf] x'G5 . 

(iv) logLx¿sf] z/L/df vf]j|mf] xf8 x'G5 . 

(v) logLx¿n] km'n kf5{g\ .  

(vi) logLx¿df leqL uef{wfg x'G5 .  

(vii) logLx¿df tftf] /ut x'G5 .  



 222  

pbfx/0f M s'v'/f, ;'uf, k/]jf, xfF;, do'/  

 

lrq !&=!*M k/]jf 

:tgwf/L÷Dofd]lnof(Mammalia) 

(i) o; ju{df kg{] hgfj/sf] z/L/ /f}+n] 9fs]sf] x'G5 . 

(ii) logLx¿sf] z/L/df tftf] /ut x'G5 .  

(iii) logLx¿df Dofd/L UnfG8 (Mammary gland) x'G5 / aRrfnfO{ b'w 

 r';fpF5g\ .  

(iv) logLx¿n] l;w} aRrf hGdfpF5g\ .  

(v) logLx¿sf] d'6'df rf/cf]6f sf]7fx¿ x'G5 .  

(vi) logLx¿n] kmf]S;f]af6 ;f; km]5{g\ .  

 pbfx/0f M dflg;, rd]/f, ufO{, d';f  

 

lrq !&=!(M rd]/f] 

lr;f] /ut x'g] hgfj/÷ljifdtfkL hgfj/ (Cold blooded animals/ 

Poikilothermic) 

cfkm\gf] j/k/sf] jftfj/0fsf] tfkj|mdcg';f/ z/L/sf] tfkj|md abln/xg] 

hgfj/x¿nfO{ lr;f] /ut x'g] hgfj/ cyf{t\\ ljifdtfkL hgfj/ elgG5 . peor/, 

;/L;[k cflbsf] z/L/sf] tfkj|md aflx/L jftfj/0f cg';f/ 36a9 x'G5 .  

pbfx/0f M df5f, Eofu'tf], 5]kf/f] . 

 

tftf] /ut x'g] hgfj/÷;dtfkL hgfj/ (Warm blooded animal/ 

Homeothermic 

cfkm\gf] j/k/sf] jftfj/0fsf] tfkj|md cg';f/ z/L/sf] tfkj|md gablnO{ l:y/ /xg] 

hgfj/x¿nfO{ tftf] /ut x'g] hgfj/ cyf{t\\ ;dtfkL hgfj/ elgG5 . PE; / 

Dofd]lnof cflbsf] z/L/df tftf] /ut x'G5 . oL hgfj/x¿sf] z/L/sf] tfkj|md 

hlxn] klg Pp6} /xG5, h:t} M xfd|f] z/L/sf] tfkj|md hlxn] klg 37ºC x'G5 . 



 223  

ljrf/0fLo k|Zg 

lxpFbsf lbgdf ;k{, Eofu'tfh:tf hgfj/x¿ lsg gb]lvPsf xf]nfg\ < 

lj|mofsnfk–@ 

cfkm\gf] j/k/ kfOg] hgfj/x¿sf] canf]sg u/L gfd ;ª\sng ug{'xf];\ . oL 

hgfj/x¿ s'g s'g ju{df kb{5g\ < tnsf] h:t} tflnsf agfO{ n]Vg'xf];\ . 

j|m=;+= lk;]h PlDkmlaof /]lK6lnof PE; Dofd]lnof 

      

la?jfsf] juL{s/0f 

-s_  cg's'ntfsf] cfwf/df (Based on Adaptation) 

xfd|f] j/k/ ljleGg k|sf/sf la?jfx¿ kfOG5g\ . ltgLx¿sf] cg's'ntfsf] 

cfwf/df la?jfx¿nfO{ hnLo la?jfx¿ / :ynLo la?jfx¿ u/L b'O{ ;d"xdf 

ljefhg ul/Psf] 5 . 

 hnLo la?jfx¿ (Hydrophytes) 

kfgLdf kfOg] la?jfx¿nfO{ hnLo la?jfx¿ elgG5 . hnLo la?jfsf s]xL 

u'0fx¿ lgDgfg';f/ 5g\ M 

 (i)  hnLo la?jfx¿df sd ljsl;t h/f x'G5 . 

 (ii)  logLx¿sf] sf08 g/d / nrsbf/ x'G5 . 

 (iii)  logLx¿sf] z/L/sf] ;tx d}gh:tf] kbfy{n] 9fs]sf] x'G5 . 

 (iv)  kfgLd'lg /xg] la?jfsf kftx¿ ;fgf / dl;gf x'G5g\ eg] kfgLdf t}/g] 

  la?jfsf kftx¿ 7'nf / rf}8f x'G5g\ . 

 pbfx/0f M sdn, lkl:6of, hns'DeL, xfOl8«nf 

 

 

lrq !&=@) 
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 :ynLo la?jfx¿ (Terrestrial Plants) 

hldgdf pd|g] la?jfx¿nfO{ :ynLo la?jfx¿ elgG5 . :ynLo la?jfsf 

s]xL u'0fx¿ lgDgfg';f/ 5g\ M 

 (i) hldgdf kfOg] la?jfx¿sf h/fx¿ /fd|/L ljsl;t ePsf x'G5g\ . 

 (ii) hldgdf kfOg] la?jfsf kftx¿ ljleGg cfsf/sf x'G5g\ . 

 (iii) hldgdf kfOg] la?jfx¿ s'g} w]/} xf]rf x'G5g\ eg] s'g} w]/} cUnf x'G5g\ . 

 (iv) ;'Vvf 7fpFdf kfOg] la?jfx¿sf h/f nfdf x'G5g\ . 

  pbfx/0f M lkkn, t'n;L, l;pF8L, v';f{gL, ;Nnf], tf]/L . 

          
lrq !&=@! M l;pF8L / tf]/L  

-v_  hLjg calwsf cfwf/df la?jfx¿sf] juL{s/0f (Based on life span) 

xfd|f] j/k/ kfOg] la?jfx¿ s'g} yf]/} ;dosf] nflu afFR5g\ eg] s'g} w]/} 

nfdf] ;do;Dd afFlr/xG5g\ . oxL cfwf/df la?jfx¿nfO{ Ps jif{], b'O{ jif{] 

/ ax'jif{] la?jf u/L tLg efudf ljefhg ul/G5 . 

 !=  Ps jif{] la?jf (Annual plants) 

tf]/L, ds}, wfg, ux'F h:tf la?jfx¿sf] hLjgrj|m Pp6f dfq l;hg 

(Season) df k"/f x'G5 . logLx¿ pd|g], x's{g], km'Ng], kmNg] / dg{] Pp6} 

l;hgdf x'G5 . To;}n] o:tf la?jfx¿nfO{ Ps jif{] la?jfx¿ elgG5 . 

 

lrq !&=@@ 
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 @=  b'O{ jif{] la?jfx¿ (Biennial plants) 

kfn'ª\uf],  uf]ne]F8f, kQfuf]eL cflb la?jfx¿ klxnf] jif{df pd|g], 

x's{g], a9\g] u5{g\ eg] bf];|f] jif{df km'Ng], kmNg] u5{g\ / b'O{ jif{ dfq 

afFRb5g\ . o:tf la?jfx¿nfO{ b'O{ jif{] la?jfx¿ elgG5 . 

 

lrq !&=@# 

 #=  ax'jif{] la?jfx¿ (Perennial plants) 

s]/f, lkkn, a/, cfFk, ;Nnf]h:tf la?jfx¿sf] hLjgrj|m k"/f x'g b'O{ 

jif{eGbf a9L ;do nfU5 . o:tf la?jfx¿nfO{ ax' jif{] la?jf elgG5 . 

 

lrq !&=@$M s]/f 

-u_  km"nsf cfwf/df la?jfsf] juL{s/0f (Based flower bearing) 

xfd|f] j/k/ kfOg] s]xL la?jfx¿df km"n km'N5g\ eg] s]xL la?jfx¿df km"n 

k'mNb}gg\ . o;sf] cfwf/df la?jfx¿nfO{ km"n km'Ng] / km"n gkm'Ng] u/L b'O{ 

ju{df ljefhg ug{ ;lsG5 .  

 -s_  ck'iks÷km"n gkm'Ng] la?jf (Non-flowering) 

pGo', d;, Do's/, :kfO/f]ufO/f h:tf la?jfx¿sf] hLjgrj|mdf km"n 

km'Nb}gg\ . o:tf la?jfx¿nfO{ km"n gkm'Ng] la?jfx¿ (cryptogams) 

elgG5 . km"n gkm'Ng] la?jfx¿df cd}y'lgs k|hgg x'G5 . oL 

la?jfx¿ ;fgf / sd ljsl;t x'G5g\ . ;fdfGotof logLx¿n] 

:kf]/af6 (spore) k|hgg u5{g\ .  
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lrq !&=@% 

 -v_  ;k'iks÷km"n km'Ng] la?jfx¿ (Phanerogams) 

tf]/L, wfg, ;fOs;, cfFk, afF; cflb 

la?jfx¿df km"nx¿ km'N5g\ . km"n oL 

la?jfx¿sf] k|hgg cª\u xf] . oL la?jfx¿df 

d}y'lgs k|hgg x'G5 . oL la?jfx¿df 

k/fu;]rg / uef{wfg lj|mofaf6 lap pTkfbg 

x'G5 / lapaf6 gofF la?jf pTkfbg x'G5 . 

o;/L cfkm\gf] hLjgrj|m k"/f ug{ km"n pTkfbg 

ug{] la?jfx¿nfO{ km"n km'Ng] la?jfx¿ 

(Phanerogams) elgG5 .  

lrq !&=@^M ;fOs; 

la?jfsf] juL{s/0f 

jg:klt hut\ 

 

 

 

 

 

 

 

 

 

ck'iks 

yfnf]kmfO6f A|ffof]kmfO6f 

-d;_ 

6]l/8f]kmfO6f 

-pGo'_ lhDgf]:kd{ 

-;fOs;_ 

PlGhcf]:kd{ 

Ps bnLo  

-ds}_ 

b'O{ bnLo 

-rgf_ 

cNuL 

pbfx/0f M  

-:kfO/f]uf/f_ 

9';L 

Do's/ 

;k'iks 
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lj|mofsnfk–# 

:yfgLo:t/df kfOg] Pp6f km"n km'n]sf] ;fy} kmn nfu]sf] la?jf ;ª\sng ug{'xf];\ 

/ pSt la?jfsf] ljleGg efux¿ klxrfg u/L 5'6\ofpg'xf];\ . pSt la?jfsf] ;kmf 

lrq sf]/L gfdfª\sg ug{'xf];\ . 

km"n km'Ng] la?jfsf d'Vo b'O{ efux¿ x'G5g\ . tL lgDgfg';f/ 5g\ M  

-s_ hldgd'lgsf] efu M h/f k|0ffnL (Root system) 

-v_ hldgdflysf] efu M 8fF7 k|0ffnL (Shoot system) 

h/f k|0ffnL (Root system) 

la?jfsf] hldgd'lgsf] efunfO{ h/f elgG5 . la?jfx¿df d'Vo u/L b'O{ lsl;dsf 

h/fx¿ kfOG5g\ . tL x'g\Ù u'R5] h/f k|0ffnL (fibrous root system) /  d"n h/f 

k|0ffnL (tap root system) 

!=  u'R5] h/f k|0ffnL (Fibrous root system) 

ds}, ux'F, Kofh, wfg h:tf la?jfx¿df ;a} h/fx¿ Ps} k|sf/sf x'G5g\ . 

o:tf] lsl;dsf] h/f k|0ffnLnfO{ u'R5] h/f k|0ffnL elgG5 . 

 

lrq !&=@& 

@=  d"n h/f k|0ffnL (Tap root system) 

cfFk, tf]/L, s]/fp h:tf la?jfx¿df sf08af6 Pp6f d'Vo h/f lg:s]sf]  

x'G5 . pSt d"Vo h/faf6 dl;gf ;xfos h/fx¿ 

lg:s]sf x'G5g\ . ;xfos h/faf6 /f}+h:tf Root hair 

x¿ lg:s]sf x'G5g\ . o:tf] lsl;dsf] h/f k|0ffnLnfO{ 

d"n h/f k|0ffnL elgG5 . o:tf] h/f k|0ffnL b'O{ bnLo 

la?jfx¿df x'G5 .  

 

lrq !&=@* 
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h/fsf] sfo{ 

(i)  h/fn] la?jfnfO{ hldgdf c8\ofpg] sfd u5{ . 

(ii)  h/fn] hldgaf6 la?jfnfO{ cfjZos kg{] kfgL / vlgh kbfy{ ;f];]/ lnG5 . 

lj|mofsnfk–$ 

Pp6f hf}sf] la?jf / Pp6f rgfsf] la?jf pv]n]/ Nofpg'xf];\ . oL b'O{ la?jfsf] 

h/fx¿ canf]sg ug{'xf];\ / b'j}sf] h/fx¿sf] lrq sf]g{'xf];\ . 

sf08 k|0ffnL (Shoot system) 

la?jfsf] hldgeGbf dflysf] efunfO{ sf08 k|0ffnL elgG5 . sf08 k|0ffnLdf 8fF7, 

kft, km"n / kmn h:tf efux¿ kb{5g\ . 8fF7 / kft la?jfsf e]h]6]l6e 

(Vegetative) cª\ux¿ x'g\ eg] km"n la?jfsf] k|hgg cª\u xf] . 

8fF7 (Stem) 

la?jfsf] hldg dflysf] s8f efunfO{ 8fF7 elgG5 . ;fwf/0ftof 8fF7 7f8f] x'G5 . 

8fF7af6 kft / xfFufx¿ lg:s]sf x'G5g\ . kft / xfFuf lg:sg] 7fpFnfO{ ufF7f] 

(node) elgG5 . b'O{cf]6f ufF7f]larsf] efunfO{ cGt/ufF7f] (internode) elgG5 . 

sf08sf] 6'Kkfdf sf]lknf nfU5g\ . pSt sf]lknfaf6 la?jfsf] prfO a9\5 . km"n / 

kmn klg sf08d} nfU5 . sf08 la?jfsf] k|s[ltcg';f/ km/s km/s x'G5 . s'g} 

la?jfdf g/d, vf]j|mf] 8fF7 x'G5 eg] s'g} la?jfdf df]6f, alnof / s8f x'G5g\ . 

8fF7sf] sfo{ 

(i)  h/fn] ;f];]sf] kfgL / vlgh kft;Dd k'¥ofpF5 .  

(ii)  kftdf ag]sf] vfB kbfy{nfO{ ljleGg efudf 

 k'¥ofpF5 . 

(iii)  sf08n] km"n, kmn / kftnfO{ c8\ofpg] sfd u5{ . 

 

lrq M 8fF7 !&=@( 

 

kft (Leaf) 

la?jfsf] sf08 tyf xfFufdf /x]sf ufF7faf6 kftx¿ lg:s]sf x'G5g\ . kft la?jfsf] 

dxTjk"0f{ cª\u xf] . kftdf xl/ts0f x'g] ePsfn] xl/of] b]lvG5 . xl/ts0f ePsf 

sf/0fn] o;n] k|sfz ;+Zn]if0f ub{5 . kftsf] cfwf/ (Leaf base) kq 8fF7 
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(Petiole) / kq kmns (Lamina) u/L kftsf] d'Vo tLg efux¿ x'G5g\ . kq 

8fF7af6 Pp6fdfq kft lgl:sPdf To:tf] kftnfO{ ;fwf/0f kft elgG5, h:t} M 

cfFksf] kft kq 8fF7af6 PseGbf a9L kftx¿ lg:s]df ;+o"Qm kft elgG5 . h:t}M 

rgfsf] kft, kftdf x'g] dl;gf l5b|nfO{ :6f]df6f elgG5 .  

 

lrq !&=#) 

kftsf] sfo{ 

!=  kftn] la?jfsf] vfgf agfpF5 . 

@=  kftdf x'g] :6f]df6fn] Zjf;k|Zjf;sf] dbt ub{5 . 

lj|mofsnfk–% 

cfkm\gf] j/k/ kfOg] km"n km'Ng] la?jfx¿sf] kft ;ª\sng u/L canf]sg ug{'xf];\ . 

;fwf/0f kft ePsf kfFrcf]6f / ;+o'St kft ePsf kfFrcf]6f la?jfx¿sf] gfd 

n]Vg'xf];\ . 

km"n (Flower) 

km"n la?jfsf] cfslif{t efu xf] . km"n la?jfsf] k|hgg cª\u xf] . km"ndf d'Vo 

rf/ efux¿ x'G5g\ . km"nsf rf/ efux¿ Pssf] leq csf{] ub{} rf/cf]6f 3]/fdf 

/x]sf x'G5g\ . km"nsf d'Vo rf/ efux¿ lgDgfg';f/ 5g\ M SoflnS; (Calyx), 

sf]/f]nf (Corolla), PG8«f]l;od (Androecium) / ufOgf]l;od (Gynoecium) . 

SoflnS; (Calyx) : of] xl/of kftx¿ (sepals) ldn]/ ag]sf] x'G5 . o;n] km"nsf] 

sf]lknf ca:yfdf leqL cª\ux¿nfO{ ;'/Iff u5{ . 

sf]/f]nf (Corolla) M of] /ª\uLg k'ikbnx¿ (petals) ldn]/ ag]sf] x'G5 . o;n] 

ls/fx¿nfO{ cfslif{t u/L k/fu;]rgdf dbt k'¥ofpF5 .  

PG8«f]l;od (Androecium) M PG8«f]l;od km"nsf] efn] cª\u xf] . o;df Ps jf 

PseGbf a9L :6fd]g (stamens) x¿ /x]sf x'G5g\ . k|To]s :6fd]gdf lkmnfd]G6 / 

PGy/ (Anther) elgG5 . PGy/df k/fus0f (Pollen graim) aG5 . 
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lrq  !&=#! 

ufOgf]l;od (Gynoecium) 

ufOgf]l;od km"nsf] kf]yL cª\u xf] . of] Ps jf PseGbf a9L sfk]{n (carpel) 

ldn]/ ag]sf] x'G5 . k|To]s sfk{]ndf cf]e/L, :6fOn / l:6Udf u/L tLgcf]6f efux¿ 

x'G5g\ . cf]e/Lleq c08 (Ovum) lgdf{0f x'G5 . o;nfO{ g} kf]yL lnª\u sf]if 

(Female gameta) elgG5 . 

s'g} la?jfsf km"nx¿ Ps lnª\uLo (Unisexual) x'G5g\ eg] s'g} km"nx¿ b'O{ 

lnª\uLo cyf{t\ peo lnª\uLo x'G5g\ . Ps lnª\uLodf efn] jf kf]yL cª\udWo] 

Pp6f dfq k|hgg cª\u x'G5 . peo lnª\uLodf b'j} k|hgg cª\u x'G5g\ . 

 

lrq !&=#@ 
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k/fu;]rg (Pollination) 

:6fd]gsf] PGy/df ePsf] k/fus0f l:6Udfdf k'Ug] k|lj|mofnfO{ k/fu;]rg 

(Pollination) elgG5 . k/fu;]rg b'O{ lsl;daf6 x'G5 M 

(i) :jk/f;]rg (Self pollination) / (ii) k/k/fu;]rg (Cross pollination) . 

:jk/fu;]rg (Self pollination) M Pp6f km"nsf] PGy/df /x]sf] k/fus0f ToxL 

km"nsf] jf ;f]xL hfltsf] csf{] km"nsf] l:6Udf;Dd k'Ug] k|lj|mofO{ :jk/fu;]rg 

elgG5 . :jk/fh;]rg pkolnª\uLo km"ndf dfq x'G5 . 

k/k/fu;]rg (Cross pollination) M Pp6f km"nsf] PGy/df /x]sf] k/fus0f csf{] 

hfltsf] km"nsf] l:6Udf;Dd k'Ug] k|lj|mofnfO{ k/k/fu;]rg (Cross pollination) 

elgG5 . k/k/fu;]rg Ps lnª\uLo / peolnª\uLo b'j} lsl;dsf] k"mnx¿df  

x'G5 . 

uef{wfg lj|mof (Fertilization)  

efn] lnª\usf]if (Male gamete) / kf]yL lnª\usf]if (Female gamete) sf] ldng eO{ 

hfOuf]6 (Zygot) aGg] k|lj|mofnfO{ uef{wfg lj|mof elgG5 . k/fu;]rgkl5 k|To]s 

k/fus0f k/fugnLsf] ;xfotfn] ef]e/L;Dd k'U5g\ . tL k/fus0fx¿ cf]e/Ldf /x]sf] 

kf]yL lnª\usf]if (female gamete) ;Fu ldng eO{ hfOuf]6 aGb5 . pSt hfOuf]6 

ljsf; eO{ e|'0f (Embryo) aGb pSt e|'0faf6 lap aG5 . 

 

lrq !&=## 
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kmn (Fruit) 

xfdLn] lbg k|ltlbg vfg] kmnx¿ la?jfaf6 k|fKt u5f{}F . ljleGg la?jfsf] kmn 

km/s km/s lsl;dsf x'G5g\ . kl/kSs km"ndf uef{wfg lj|mof eO;s]kl5 km"nsf] 

yfnfd; jf cf]e/Laf6 kmn aGb5 . PgLhcf]:kld{s la?jfx¿df kmnleq lap 

x'G5 . lap la?jfn] ;lGrt u/]/ /fv]sf] kbfy{ xf] . s'g} kmn s8f vfnsf] x'G5 

eg] s'g} kmn g/d / /l;nf] x'G5 .  

kmndf PS6f]sfk{ (Ectocarp), ld;f]sfk{ (Mesocarp), OG8f]sfk{ (Endocarp) u/L 

ljleGg efux¿ x'G5g\ . kmnsf] leq lap x'G5 . 

lap (Seed) 

uef{wfg lj|mofkZrft ag]sf] hfOuf]6sf] ljsf; eO{ e|'0f aG5 . pSt e|'0faf6 lap 

aG5 . lapx¿ ljleGg cfwf/ / k|sf/sf x'G5g\ . ;fwf/0ftof lap b'O{ k|sf/sf 

x'G5g\ M 

!= PsbnLo (Monocoty ledon)  @= b'O{bnLo(Dicoty ledon) 

Pp6f lapdf d'Vo tLg efux¿ x'G5g\– /]l8sn (Radicle), Kn'd'n (Plumule) / 

OG8f]:kd{ (Endosperm) . /]l8snaf6 h/f ljsl;t x'G5 eg] Kn'd'n sf08df 

ljsl;t x'G5 .  

PsbnLo lap (Monocoty ledon) 

logLx¿sf] lapdf Pp6} dfq kmSn]6f x'G5 . wfg, 

sf]bf], hf}, ds} cflb PsbnLo lap x'g\ . PsbnLo 

lapdf OG8f]:kd{ x'G5 . 

 

lrq !&=#$M wfgsf] lap 

b'O{bnLo (Dicoty ledon)  

logLx?sf] ljp af]qmfn] 9fs]sf] x'G5 . ljpdf b'O{cf]6f 

kmSn]6fx? x'G5g\ . b'O{ blno ljpdf k|fo OG8f]:kd{ x'Fb}g . 

s]/fp, rgf, l;dL, cfFk cflb b'Oblno ljp x'g\ . 

     

lrq !&=#%M rgfsf] ljp 
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lapsf] sfo{ 

(i)  lapaf6 gofF la?jf pd|G5 . 

(ii)  lapn] vfB kbfy{ ;Gro u/]/ /fV5 . 

lj|mofsnfk–^ 

cfkm\gf] j/k/ kfOg] la?jfsf] km"nx¿ ;ª\sng ug{'xf];\ . ;ª\slnt km"nx¿df 

/x]sf ljleGg efux¿ 5'6\ofO{ tnsf] h:t} tflnsf agfO{ eg{'xf];\ . 

la?jfsf] 

gfd 

km"nsf] 

/ª\u 

SoflnS;sf] 

;ª\Vof 

s/f]nfsf] 

;ª\Vof 

PG8«f]l;odsf] 

;ª\Vof 

ufO{gf]l;odsf] 

;ª\Vof 

 

 

     

la?jfsf ljleGg ¿kfGtl/t cª\ux¿ (Modificaton of different parts of 

plants) 

la?jfsf d'Vo cª\ux¿ h/f, sf08 / kft x'g\ . la?jfsf oL cª\ux¿ logLx¿sf] 

sfo{, agfj6 / kfOg] :yfgcg';f/ ljleGg ¿kdf kl/jt{g eO{ sfo{ ub{5g\, 

o;nfO{ g} ¿kfGt/0f (Modification) elgG5 . 

la?jfx¿n] jl/kl/sf] jftfj/0fdf x's{g tyf a9\gsf nflu cfkm\gf cª\ux¿sf] 

agfj6nfO{ ljleGg ¿kdf abN5g\ / To;}cg';f/ km/s km/s sfo{ ub{5g\ . 

h/fsf] ¿kfGt/0f (Modification of Root) 

la?jfsf] hldgd'lgsf] efunfO{ h/f elgG5 . la?jfsf] h/fdf ¿kfGt/0f d'Vo tLg 

sfo{sf nflu ePsf] x'G5, tL x'g\– -!_ vfBj:t' ;Gro ug{ -@_ la?jfx¿nfO{ 

cfwf/ lbg / -#_ ljleGg hLjg k|lj|mof ug{ . 

(i)  vfBj:t' ;Gro ug{ (For storage of food) : xfdLn] b}lgs hLjgdf k|of]u 

ug{] d'nf, ufh/, ufG6]d'nf, ;nud klg ¿kfGtl/t h/fx¿ x'g\ . logLx¿df 

h/fdf vfB j:t'x¿ ;lGrt ePsf] x'G5 h;n] ubf{ logLx¿sf] cfsf/ df]6f] 

x'G5 . o:tf lsl;dsf ¿kfGtl/t h/fnfO{ e08f/0f h/f (Storage root) 

elgG5 . 

(ii)  la?jfnfO{ cfwf/ lbg (For mechanical support) :xfd|f] j/k/ kfOg] a/sf] 

?vsf] xfFufaf6 h/fx¿ hldglt/ cfPsf] b]lvG5 . To:t} afF;, pv', ds} 

h:tf la?jfsf] klg sf08sf] ufF7f]af6 h/fx¿ lg:s]/ hldglt/ uPsf  
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x'G5g\ . o;k|sf/sf h/fn] la?jfx¿nfO{ cfwf/ lbPsf x'G5g\ . o; k|sf/sf] 

¿kfGtl/t h/fnfO{ cfwf/ h/f (Mechanical root) elgG5 . o:tf h/fnfO{ 

xjfO h/f (Aerial root) klg elgG5 . 

(iii) ljleGg hLjg k|lj|mof ug{ (For vital function) M la?jfx¿sf] 

agfj6cg';f/ ljleGg hLjg k|lj|mofx¿ ug{sf nflu klg h/fx¿sf] 

¿kfGt/0f ePsf] x'G5 . cfsfz]a]nL h:tf k/hLjL la?jfdf xf:6f]/Lof 

(Haustoria) x'G5g\ . logLx¿n] xl/of] la?jfn] agfPsf] kf]ifs tŒj ;f];]/ 

lnG5g\ . To:t} bnbndf wflknf] 7fpFdf kfOg] la?jfx¿df h/fx¿ 

hldgdflylt/ cfPsf x'G5g\ . o:tf h/fx¿n] ltgLx¿sf] Zjf;k|Zjf;df 

;xof]u u5{g\ . o:tf ¿kfGtl/t h/fx¿nfO{  Respiratory root elgG5 . 

 sf08sf] ¿kfGt/0f (Modification of stem) 

la?jfsf] hldgdflysf] efu sf08 xf] . jftfj/0fcg';f/ ljleGg sfo{ ug{sf 

nflu sf08sf] klg ¿kfGt/0f ePsf] x'G5 . s]xL ¿kfGtl/t sf08 lgDgfg';f/ 

5g\ M 

 !=  hldgd'lgsf] sf08sf] ¿kfGt/0f (Underground modification) 

hldg d'lgsf] sf08sf] ¿kfGt/0f vfB kbfy{ ;Gro ug{sf nflu 

ePsf] x'G5 . hldgd'lgsf] sf08sf] ¿kfGt/0f rf/ k|sf/sf x'G5g\, tL 

/fOhf]d (Rhizome), sf]d (Corm), 6\o'a/ (Tuber) / aNa (Bulb) 

x'g\ . 

  cb'jf, a];f/sf] sf08 cfFvf ePsf] ;'Vvf x'G5 . o;nfO{ /fOhf]d  

  elgG5 .  

  lkF8fn'sf] ufgf hldgd'lg 7f8f] k/]/ /x]sf] x'G5 . o;nfO{ sf]d (Corm)  

  elgG5 . 

  cfn'df /l;nf] :6fr{sf ¿kdf vfB kbfy{ ;lGrt x'G5 o;nfO{ 6\o'a/  

  elgG5 . 

n;'g / Kofhdf sf08n] vfgf ;lGrt u/L aNa cfsf/sf] b]lvG5 . 

o;nfO{ aNa elgG5 . 

 @=  hldg ;txdf x'g] sf08sf] ¿kfGt/0f (Subacrial modification) 

s]xL la?jfsf sf08x¿ g/d, sdhf]/, hldg;Fu ;dfgfGt/ eO{ uPsf  

x'G5g\ . s'g}sf] s]xL efu hldgd'lg / s]xL dfly x'G5g\ . oL efuaf6 

gofF la?jf aGb5g\ . h:t} M k'lbgf, 3fF; cflb . 
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 #= hldgsf] ;txdfly cyf{t\ xfjfdf x'g] ¿kfGt/0f (Aerial  

  Modification) 

hldgdfly x'g] la?jfsf] sf08 ljleGg cfsf/df ¿kfGt/0f ePsf]  

x'G5 . s'g}df sf08 g} kft h:tf] x'G5 To;df xl/ts0f klg x'G5 . 

h;n] k|sfz ;+Zn]if0f u5{ / vfB kbfy{ ;lGrt u5{, h:t} M l;pF8L . 

s'g} la?jfsf] sf08 wfuf] h:tf] / a6fl/Psf] x'G5 h;n] la?jfsf 

cfwf/nfO{ ;dft]/ cl8g dbt u5{ . h:t} M km;L{, nf}sf, sfFj|mf] cflb . 

kftsf] ¿kfGt/0f (Modification of leaf) 

kft d'Votof la?jfsf] vfgf agfpg] cª\ux¿ x'g\ . la?jfsf kftx¿ ljleGg 

lsl;dn] ¿kfGtl/s eO{ ljz]if sfo{x¿ ub{5g\ . 

l;pF8Ldf kft sfF8fsf] ¿kdf ¿kfGt/0f ePsf] x'G5 . s]/fpsf] kft nx/fdf 

¿kfGt/0f ePsf] x'G5 . df+zxf/L la?jfdf kftsf] y}nL (bladder) aG5 . h;n] 

ls/f ;dfTg dbt ub{5 . 

s]xL ;"Id hLjx¿ (Some microscopic organism) 

xfd|f] j/k/ kfOg] s]xL hLjx¿ w]/} 7'nf x'G5g\ eg] s]xL hLjx¿ cfFvfn] b]Vg 

g;Sg] klg x'G5g\ . tL cfFvfn] b]Vg g;Sg] hLjx¿nfO{ ;"Id bz{soGqsf] 

;xfotfn] b]Vg ;lsG5 . pSt hLjx¿nfO{ ;"Id hLjx¿ elgG5 . efO/;, 

AofS6]l/of, kmGhfO -9';L_ ;"Id hLjx¿ x'g\ . 

efO/; (Virus) 

efO/; cToGt} ;"Id ljiff0f' xf] . ljiff0f' efO/; c¿ hLjx¿dfly k"0f{ ¿kdf 

cfl>t x'G5g\ . logLx¿ hLljtsf]ifleq dfq afFRg ;S5g\ . efO/;n] hLjsf]ifleq 

;hLj u'0f / hLjsf]ifaflx/ lglh{j u'0f b]vfpF5 . logLx¿sf] sf]if x'Fb}g . 

logLx¿df Go'lSns Pl;8nfO{ Sofkl;8n] 5f]8]sf] x'G5 . s'g}df DNA x'G5 eg] 

s'g}df RNA x'G5 . 

 

lrq !&=#^ AofS6]l/of]km]h 
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efO/; xfjf, kfgL, df6f] htftt} kfOG5 . o;n] ljleGg lsl;dsf /f]ux¿ h:t} M 

?3f, xfF8], bfb'/f, kf]lnof], /]lah, P8\; h:tf /f]ux¿ NofpF5g\ . 

AofS6]l/of (Bacteria) 

AofS6]l/of clt ;"Id hLjx¿ x'g\ . k[YjLsf] k|foM ;a} efudf AofS6]l/of kfOG5 . 

logLx¿sf] cfsf/ km/s km/s x'G5 . logLx¿ uf]nfsf/ (Spherical), 58cfsf/ 

(Rod shaped), 3F'3fl/Psf] (Coiled), cw{lj/fd (Comma) cfsf/sf x'G5g\ . 

AofS6]l/ofdf jf:tljs Go'lSno; x'Fb}g To;}n] 

logLx¿nfO{ k|f]Sofl/of]l6s (Prokaryotic) lhj elgG5 . 

s]xL AofS6]l/ofdf xl/ts0f x'G5 . ltgLx¿n] cfkm\gf] 

vfgf cfkm}+ agfpF5g\ . s]xL k/hLjL x'G5g\ . s]xL 

AofS6]l/ofx¿ kmfObfhgs  

x'G5g\ . h:t} M /fOhf]laod AofS6]l/ofn] gfO6«f]hg rj|m 

k"/f ug{ dbt u5{ . NofS6f]Jofl;n; AofS6]l/ofn] bxL 

hdfpg dbt ub{5 . s]xL JofS6]l/ofx¿ xflgsf/s 

x'G5g\ / la?jf / hgfj/df ljleGg lsl;dsf /f]ux¿ 

NofpF5g\ . 

lrq M !&=#& AofS6]l/of 

9'+;L (fungi)  M 9'+;L xl/ts0flalxg ;"Id jg:klt x'g\ . s'g} Ps sf]ifLo 

(unicellular) x'G5g\ . h:t}M lo:6 (yeast) . s'g} ax'sf]ifLo (multicellular)  

x'G5g\ . h:t}M Do's/ (mucor) . s'g} 9';L d[tkf]hLjL (saprophyte) x'G5g\ eg] s'g} 

k/hLjL x'G5g\ . logLx?nfO{ h/f ,sf08 / kftdf 

5'6\6fpg ;ls+b}g . o;sf sf]ifx? nfdf x'G5g\ / Pp6} 

sf]ifdf w]/} cf]6f Go'SnLo; x'G5g\ .s'g} 9';L pkof]uL 

x'G5g\ . h:t} M lo:6 kmd]{G6];g (fermentation) sf] 

nflu k|of]u ul/G5 . Rofp t/sf/Lsf] ?kdf k|of]u 

ul/G5 . t/ s'g} 9';L xfgLsf/s x'G5g\ / la?jf / 

hgfj/x?df ljleGg lsl;dsf /f]ux? NofpF5g\ .  

 

    lrq !&=#*M Rofp 
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;Demg'kg{] s'/fx¿ 

!= z/L/df d]?b08 gePsf hGt'x¿nfO{ 9f8 gePsf hgfj/ elgG5 . 

@=  z/L/df d]?b08 ePsf hGt'x¿nfO{ 9f8 ePsf hgfj/ elgG5 . 

#=  z/L/sf] tfkj|md jftfj/0fcg';f/ gablnO l:y/ /xg] hgfj/x¿nfO{ tftf] 

 /ut ePsf hgfj/÷;dtfkL hgfj/ elgG5 . 

$= z/L/sf] tfkj|md jftfj/0fcg';f/ abln/xg] hgfj/x¿nfO{ lr;f] /ut 

 ePsf] hgfj/÷ljifdtfkL hgfj/ elgG5 . 

%= 9f8 gePsf hgfj/x¿nfO{ gf}cf]6f kmfOnddf ljefhg ul/Psf] 5 eg] 9f8 

 ePsf hgfj/x¿nfO{ kfFrcf]6f ju{df ljefhg ul/Psf] 5 . 

^= la?jfx¿ logLx¿sf] cfo'cg';f/ Ps jif{], b'O{ jif{] / ax'jif{] x'G5g\ . 

&= la?jfnfO{ km"n km'Ng] / gkm'Ng] cfwf/df ck'iks tyf ;k'iks u/L b'O{ 

 efudf ljefhg ul/Psf] 5 . 

*= km"n km'Ng] jg:kltx¿df h/f, sf08, kft, km"n / kmn ;a} ljsl;t x'G5g\ . 

(= la?jfsf] h/fn] c8\ofpg] / hldgaf6 kfgL tyf nj0f ;f]:g] sfd u5{ . 

!)= la?jfsf] kftn] vfgf agfpg] / Zjf;k|Zjf; lj|mof ug{] sfo{ ub{5 . 

!!=  la?jfsf] k|hgg cª\u km"n xf] . s'g} la?jfdf Ps lnª\uLo / s'g} b'O{ 

 lnª\uLo km"n x'G5g\ . 

!@= clt ;/n agfj6 ePsf sd ljsl;t / cfFvfn] b]Vg ufx|f] kg{] hLjnfO{ 

 ;"IdhLj elgG5 . AofS6]l/of, efO/; / 9';L ;"Id hLjx¿ x'g\ . 

s] tkfO{FnfO{ yfxf 5 . 

sldnf hLjge/ g;'Tg] hLj xf] . 

 

cEof;  

!=  vfnL 7fpFdf ldNg] zAb eg{'xf];\ M 

 -s_ 9f8 ePsf hgfj/x¿sf] z/L/df ===========x'G5 . 

 -v_ l;pF8Lsf] la?jf=============== 7fpFdf kfOG5 . 

 -u_ la?jfsf] hldgd'lgsf] efunfO{==============elgG5 .  

 -3_ k/fu s0fx¿ PGy/af6 l:6Udf;Dd k'Ug] k|lj|mofnfO{==========elgG5 . 
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@= ;xL pQ/df uf]nf] 3]/f nufpg'xf]; M 

 -s_  …xfOl8«nfÚ tnsf dWo] s'g 7fpFdf pd|g] la?jf xf] < 

  -c_ hldgdf   -cf_ cf]l;nf] 7fpFdf 

  -O_ ;'Vvf 7fpFdf  -O{_ kfgLdf 

 -v_  tnsf dWo] s'g ;"Id hLj xf] < 

  -c_ efO/;  -cf_ sldnf 

  -O_ d;   -O{_ Rofp 

 -u_  tnsf dWo] s'g hLj 9f8 gePsf] hLj xf] < 

  -c_ df5f   -cf_ ;k{ 

  -O_ u8\of}nf  -O{_ k/]jf 

 -3_  tnsf dWo] s'g km"nsf] efu xf]Og < 

  -c_ SoflnS;  -cf_ PG8«f]l;od 

  -O_ ufOgf]l;od  -O{_ kq 8fF7 

#=  l7s eP -_ lrx\g / a]l7s eP -×_ lrx\g nufpg'xf];\ M 

 -s_  lap g} efjL la?jfsf] ¿k xf] . 

 -v_  z/L/df d]?b08 ePsf hGt'nfO{ 9f8 gePsf hGt' elgG5 . 

 -u_  cldaf Pssf]ifLo hLj xf] . 

 -3_  df5f tftf] /ut ePsf] hgfj/ xf] . 

$=  hf]8f ldnfpg'xf];\ M 

 (i) :kf]Gh   l;n]G6/]6f 

 (ii) xfO8«f   OsfOgf]8df{6f 

 (iii) :6f/lkm;  cfyf{]kf]8f 

 (iv) k'tnL   k|f]6f]hf]cf 

     kf]l/km]/f 

     df]n:sf 
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%  s'g} b'O{ leGgtf n]Vg'xf];\ M 

 -s_ tftf] /ut ePsf hgfj/ / lr;f] /ut ePsf hgfj/ . 

 -v_  Ps lnª\uLo km"n / b'O{ lnª\uLo km"n . 

 -u_  hgfj/ / la?jf 

 -3_  ;k'iks / ck'iks 

 -ª_  k/k/fu;]rg / :jk/fu;]rg 

^=  tnsf k|Zgx¿sf] hafkm lbg'xf];\ M 

 -s_  la?jfsf] h/fsf] ¿kfGt/0f s'g s'g sfdsf] nflu x'G5 < pbfx/0f;lxt 

  n]Vg'xf];\ . 

 -v_  9f8 gePsf hgfj/sf] s'g} b'O{ nIf0fx¿ n]Vg'xf];\ . 

 -u_  km"nsf d'Vo efux¿ s] s] x'g\ < 

 -3_ 9f8 ePsf hgfj/x¿nfO{ slt ju{df ljefhg ul/Psf] 5 < tL s] s]  

  x'g\ < 

 -ª_  la?jfsf] ¿kfGt/0f eg]sf] s] xf] < la?jfsf ljleGg efux¿ lsg  

  ¿kfGtl/t x'G5g\, n]Vg'xf];\ . 

 -r_ hldgdf a:g] hgfj/x¿sf] s'g} b'O{cf]6f u'0fx¿ n]Vg'xf];\ . 

 -5_  ;"Id hLjx¿ slt k|sf/sf 5g\ < gfd n]Vg'xf];\ . 

 -h_ kfgLdf kfOg] la?jfx¿sf b'O{cf]6f u'0fx¿ n]Vg'xf];\ . 

 -em_  hldgd'lgsf] sf08sf] ¿kfGt/0f slt k|sf/sf] x'G5 < pbfx/0f;lxt  

  gfd n]Vg'xf];\ . 

 -`_  hLjg calwsf cfwf/df la?jf slt k|sf/sf x'G5g\ gfd n]Vg'xf];\ /  

  Ps Pscf]6f pbfx/0f lbg'xf];\ . 

&=  la?jfsf] tnsf efux¿sf] b'O{ sfo{ n]Vg'xf];\ M 

 -s_ kft  -v_ kqbn  -u_ h/f 

 -3_ lap  -ª_ sf08  -r_ km"n 

*=  5f]6s/Ldf l6Kk0fL ug{'xf];\ M 

 -s_ ;dtfkL hgfj/  -v_ k/fu;]rg 
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 -u_ uef{wfg   -3_ AofS6]l/of 

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

 -s_  lapnfO{ efjL la?jfsf] ¿k dflgG5 .  

 -v_  km"n la?jfsf] k|hgg cª\u xf] . 

 -u_  df5fnfO{ ljifdtfjL (cold blooded) hgfj/ elgG5 . 

 -3_  k/]jf ;dtfkL hgfj/ xf] . 

!)=  gfdflª\st lrq sf]g{'xf];\ M 

 -s_ km"n km'Ng] la?jf  -v_ km"n   

 -u_ lap    -3_ AofS6]l/of]km]h efO/; 

!!=  tn lbOPsf lrqx¿sf] efux¿sf] gfd n]Vg'xf];\ M 

  

 -s_ ufOgf]l;odsf] lrq    -v_ kftsf] lrq   

 

!@=  5f]6f] l6Kk0fL ug{'xf];\ M 

 -s_ pT:j]bg  -v_ :6f]df6f  -u_ jl8ª   

 -3_ l/h]g]/];g   -ª_ :kf]?n];g  -r_ ;f;gnL  

 -5_ k|sfz ;+Zn]if0f  

kl/of]hgf sfo{ 

cfkm\gf] j/k/ kfOg] la?jfx¿sf] km"n km'n]sf] sf08sf] kft;lxtsf] efu ;ªsng 

u/L xfa{]l/od tof/ ug{'xf];\ . 
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kf7–!*   sf]if / tGt' (Cell and Tissue) 

 

sf]if (Cell) 

k|To]s ;hLjx¿sf] z/L/ ;/n / ;;fgf sf]7fx¿ ldn]/ ag]sf] x'G5 . pSt ;;fgf 

sf]7fx¿nfO{ sf]if elgG5 . sf]if hLjgsf] cfwf/e"t PsfO xf] . Pssf]ifLo hLj 

xf];\ of ax'sf]ifLo hLj pSt hLjx¿sf] jgfj6 / sfo{ sf]ifaf6 g} ;'? x'G5 . 

h;/L ;;fgf OF6x¿ ldn]/ 3/sf] lgdf{0f eP h:t} Ps jf w]/} sf]ifx¿ ldn]/ 

hLjsf] z/L/ aG5 . cldaf / JofS6]l/of h:tf ;"Id hLjx¿sf] z/L/ Pp6f dfq 

sf]ifn] ag]sf] x'G5 . ljsl;t / ax'sf]ifLo hLj b'O{ jf b'O{eGbf a9L sf]ifx¿ ldn]/ 

ag]sf] x'G5 . Ps sf]ifLo hLjdf Zjf;k|Zjf;, kf]if0f lgisfzg, j[l4, rfn / 

k|hgg h:tf hLjg k|lj|mofx¿ Pp6} sf]ifleq k"/f x'G5g\ . ljsl;t / ax'sf]ifLo 

hLjdf oL ljleGg sfo{x¿ 5'6\6f5'6\6} sf]ifx¿af6 ;DkGg x'G5g\ . 

sf]ifsf] af/]df cWoog ug{] hLj lj1fgsf] zfvfnfO{ ;fO6f]nf]hL (Cytology) 

elgG5 . 

hLj afFRgsf nflu cfjZos ;a} hLjg k|lj|mofx¿ sf]ifaf6 g} ;Grfng  

x'G5 . To;}n] sf]if g} x/]s hLjsf] hLjgsf] cwf/ xf] . sf]ifaf6 g} hLjsf hLjg 

k|lj|mofx¿ ;Grfng x'g] / z/L/ lgdf{0f x'g] ePsfn] hLjx¿sf] z/L/sf] 

;+/rgfTds / sfo{d"ns PsfO g} sf]if xf] . 

sf]if ljleGg caojx¿ ldnL ag]sf] x'G5 . hgfj/ tyf la?jfsf sf]ifsf w]/}h;f] 

caojx¿ ;dfg x'G5g\ . sf]ifsf s]xL caojx¿ hgfj/ / la?jfdf km/s km/s 

kfOG5g\ . ltgLx¿sf] sfo{ k|s[lt km/s km/s g} x'G5 . 

  

lrq !*=! M hGt' sf]if gfdfª\lst  lrq !*=@ M la?jf sf]if gfdfª\lst 
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sf]ifsf caojx¿ (Cell organells) 

sf]ifdf x'g] ;;fgf efux¿nfO{ sf]ifsf caoj elgG5 . sf]ifleQf, sf]iflemNnL, 

;fO6f]Knfhf, Go'lSno;, /fOaf]hf]d, dfO6f]sf]lG8«of, OG8f]KnflHds /]l6s'nd, 

uf]NuLa8L, Knfl:68;\, nfO;f]hf]d, ;]G6«f]hf]d, Eofs'cf]n h:tf caojx¿ sf]ifdf 

kfOG5g\ . 

-s_ sf]ifleQf (Cell wall) M jg:klt sf]ifdf sf]if lemNnLb]lv aflx/ afSnf] bl/nf] 

 / alnof] cfj/0f x'G5 h;nfO{ sf]ifleQf elgG5 . of] ;]n'nf]haf6 ag]sf] 

 x'G5 .  

 sfo{x¿ 

 !=  jg:klt sf]ifnfO{ lglZrt cfsf/ lbG5 . 

 @=  sf]if leNnL / cGo caojx¿nfO{ ;'/Iff k|bfg u5{ . 

 #=  sf]ifnfO{ cfjZos kbfy{x¿nfO{ sf]ifleq l5g{ lbG5 eg] cgfjZos  

  kbfy{x¿nfO{ sf]ifaflx/ lgisfzg ug{ dbt u5{ . 

-v_ sf]iflemNnL (Cell membrane) M sf]ifnfO{ kftnf] lemNnLn] 9fs]sf] x'G5 

To;nfO{ sf]iflemNnL elgG5 . jg:klt sf]if / hgfj/ sf]if b'j}df sf]iflemNnL 

x'G5 . sf]iflemNnL k|f]6Lg / lnlk8 ldnL ag]sf] x'G5 . of] hLljt kbfy{ xf] . 

o;n] sf]ifnfO{ cfjZos kg{] kbfy{leq hfg / cgfjZos kbfy{ aflx/ 

lg:sg lbG5 t/ cgfjZos kbfy{leq aflx/ hfg lbFb}g . To;}n] o;nfO{ 

cw{kf/uDo lemNnL (Semi permiable membrane) elgG5 .  

 sfo{x¿ 

 !=  o;n] hgfj/ sf]ifsf] cfsf/ lglZrt u5{ . 

 @=  sf]ifleqsf caojx¿nfO{ arfpF5 . 

-u_  ;fO6f]KnfHdf (Cytoplasm) M hLjx¿sf] sf]if lemNnLleq h]nL (jelly) 

h:tf] cw{t/n kbfy{ /x]sf] x'G5 h;nfO{ ;fO6f]KnfHdf elgG5 . of] hLljt 

kbfy{ xf] . ;fO6f]KnfHdf kfgL, k|f]6Lg, lrNnf] kbfy{, sfaf{]xfO8«]6 / vlgh 

kbfy{ ldnL ag]sf] x'G5 . of] kf/bz{s / cw{t/n x'G5 . ;fO6f]KnfHdfdf 

ljleGg ;hLj / lghL{j kbfy{x¿ x'G5g\ . ;fO6f]KnfHdfdf /x]sf ;hLj 

kbfy{nfO{ cuf{g]N; (Organells) / lghL{j kbfy{nfO{ OGSn'hg (Inclusion) 

elgG5 . ;fO6f]KnfHdfdf ;Dk"0f{ caojx¿ t}l//x]sf x'G5g\ . 

-3_  Eofs'cf]n (Vacuole) M ;fO6f]KnfHdfdf kf/bz{s t/n kbfy{n] el/Psf 

vfnL 7fpF h:tf] b]lvg] efux¿nfO{ Eofs'cf]n elgG5 . jg:kltsf] ljsl;t 
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sf]ifdf Pp6f / 7'nf] :yfoL Eofs'cf]n x'G5 . hgfj/ sf]ifdf ;;fgf w]/} / 

c:yfoL Eofs'cf]nx¿ x'G5g\ .  

 sfo{x¿ 

 !=  sf]ifnfO{ bafa lbP/ bx|f] agfpF5 . 

 @=  sf]ifdf kfgL / Un'sf]hsf] dfqf ;Gt'ng ub{5 . 

-ª_  Go'lSno; (Nucleus) M sf]ifsf] ;fO6f]KnfHddf Pp6f uf]nfsf/ jf cG8fsf/ 

uf9f /ªsf] j:t' /x]sf] x'G5 To;nfO{ Go'lSno; elgG5 . Go'lSno;nfO{ 

Go'lSno/ lemNnLn] 5f]k]sf] x'G5 . Go'lSno;leq Go'lSnof]KnfHd x'G5 h;df 

j|mf]df]hf]d x'G5g\ . o;n] sf]ifsf ljleGg lj|mofsnfknfO{ lgoGq0f ub{5 . 

To;}n] o;nfO{ sf]ifsf] dlit:s elgG5 .  

 sfo{x¿ 

 !=  j+zf0f'ut u'0f ;fg{ dbt ub{5 . 

 @=  sf]ifsf] ;Dk"0f{ sfo{df lgoGq0f /fVb5 . 

-r_ OG8f]Knfhlds (Endoplasmic reticulum) M of] Go'lSno;b]lv 

sf]iflemNnL;Dd km}lnP/ /x]sf] x'G5 . o;sf txx¿ Psdfly csf{] vft k/]sf] 

(Highly folded) /x]sf] x'G5 . o;n] sf]ifsf] ;txsf] If]qkmn a9fpF5 . 

 sfo{x¿ 

 !=  sf]ifsf] ;txsf] If]qkmn a9fpF5 . 

 @=  sf]if ljefhg x'Fbf dbt ub{5 . 

-5_  /fOaf]hf]d (Ribosome) M /fOaf]hf]d ;;fgf emG8} uf]nfsf/ b'O{cf]6f 

PsfOx¿ ldn]/ ag]sf x'G5g\ . logLx¿ OG8f]KnflHds /]l6s'nd;Fu 6fFl;P/ 

/x]sf x'G5g\ . 

 sfo{x¿ 

 logLx¿n] k|f]l6g ;+Zn]if0f ub{5g\ . 

-h_  uf]NuL a8L (Golgi body) M uf]NuL a8L ;dfgfGt/ lemNnL ePsf] r]K6f] 

cfsf/sf] j:t' / s]xL w]/} ;fgf uf]nfsf/ e]l;snx¿ (Vessicles) ldn]/ 

ag]sf] x'G5 . of] sf]ifsf] Go'lSno; glhs} /x]sf] x'G5 .  

 sfo{x¿ 

 !=  sf]if ljefhgdf dbt ub{5 . 
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 @=  o;n] k|f]6Lg, ;'u/ / OGhfOd ;+Zn]if0f / e08f/0f ug{ dbt ub{5 . 

-em_  dfO6f]sf]lG8«of (Mitochondria) M of] 58 cfsf/ jf nfDrf] a]ngfsf/sf] 

x'G5 . of] b'O{ txsf] lemNnL ldn]/ ag]sf] caoj xf] . o;sf] leqL efu 

bfg]bf/ x'G5 . of] ;a} k|sf/sf sf]ifx¿df x'G5 . 

 sfo{x¿ 

 !=  o;df leqL sf]ifLo Zjf;k|Zjf; (Intra cellular respiration) eO{ 

zlSt pTkfbg x'G5 . pSt zlSt ;lGrt ug{] ePsfn] o;nfO{ Power 

house of cell klg elgG5 . 

 @=  o;n] ljleGg lsl;dsf OGhfOdx¿ pTkfbg ub{5 . 

-`_  Knfl:68 (Plastid) M Knfl:68 jg:klt sf]ifdf dfq kfOG5g\ . logLx¿ 

ljleGg cfsf/sf x'G5g\ . logLx¿ No'sf]Knfi6 (Leucoplast), j|mf]df]Knf:6 

(Chromoplast) / Snf]/f]Knf:6 (Chloroplast) u/L tLg k|sf/sf x'G5g\ . 

 (i)   No'sf]Knf:6 /ª\uxLg x'G5 . of] k|foM h/f / sf08df kfOG5 . 

 (ii)  j|mf]df]Knf:6 /ª\uLg Knfl:68 xf] . of] km"n / kmndf kfOG5 . 

j|mf]df]Knf:6df /x]sf ljleGg lkUd]G6 (Pigment) n] ubf{ km"n / kmnsf 

/ª lgwf{/0f x'G5 . 

 (iii) Snf]/f]Knf:6 xl/of /ª\usf Knfl:68 x'g\ . logLx¿ la?jfsf] xl/of] 

kftdf / xl/of kmnsf] af]j|mfdf kfOG5 . Snf]/f]Knf:6df Snf]/f]lkmn 

gfds xl/ts0f x'G5 h;n] k|sfz ;+Zn]if0fdf dbt ub{5 . 

-6_  ;]G6«f];f]d (Centrosome) M of] hgfj/ sf]ifdf dfq kfOG5 . of] Go'lSno;sf] 

glhs} kfOG5 .  

 sfo{x¿ 

 o;n] sf]if ljefhgdf dbt ub{5 . 

-7_  nfO;f];f]d (Lysosome) M of] cToGt} ;fgf], uf]nf] / clgoldt cfsf/sf] 

 x'G5 .  

 sfo{x¿ 

 (i) o;n] vfBkbfy{ krfpF5 . 

 (ii) o;n] aflx/L hLjf0f'x¿ sf]ifleq k;]df ltgLx¿nfO{ df/]/ sf]ifsf] /Iff 

  ub{5 . 
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-8_  u|fg'cN; (Granules) M ;fO6f]KnfHddf c;ª\Vo ;fgf ;fgf lghL{j kbfy{x¿ 

x'G5g\ . pSt kbfy{x¿nfO{ u|fg'cN; elgG5 . logdf :6fr{ UnfOsf]lhg / 

af];f] h:tf] kbfy{ /x]sf x'G5g\ . 

la?jf / hgfj/sf] sf]ifdf leGgtf 

la?jf / hgfj/sf] z/L/ sf]ifn] ag]sf] x'G5 . oL b'j}sf] sf]ifsf cfwf/e"t agfj6 

/ sfo{ Ps} k|sf/sf eP tfklg s]xL vf; efux¿ la?jf tyf hgfj/sf] sf]ifdf 

dfq kfOG5g\ . To;dWo] s]xL leGgtfx¿ lgDgfg';f/ 5g\ M 

la?jf tyf hgfj/sf] sf]if ljleGg cfsf/ k|sf/sf x'G5g\ . k|foMh;f] sf]ifx¿ ;"Id 

/ gfª\uf] cfFvfn] b]Vg g;Sg] x'G5g\ . dflg;sf] z/L/df x'g] sf]ifx¿dWo] ;a}eGbf 

;fgf] /Stsf]if xf] . cl:6«rsf] km"n klg Pp6f sf]if xf] .  

jg:klt sf]if hgfj/ sf]if 

!= ;fdfGotof sf]ifsf] cfsf/ cfoftfsf/  

   x'G5 . 

@= sf]ifsf] ;a}eGbf aflx/ sf]ifleQf x'G5 . 

#= sf]ifdf Knfl:68 x'G5 . 

$= sf]ifdf ;]G6«f]hf]d x'Fb}g . 

!= sf]ifsf] cfsf/ uf]nf], nfDrf]  

   / cG8fsf/ x'G5 . 

@= sf]ifleQf x'Fb}g . 

#= Knfl:68 x'Fb}g . 

$= ;]G6«f]hf]d x'G5 . 

lj|mofsnfk–! 

Pp6f Kofh lng'xf];\ . Kofhsf] Ps kq lng'xf];\ . pSt kqnfO{ An]8sf] ;xfotfn] 

;fgf ;fgf 6'j|mf kfg{'xf];\ . Ps 6'j|mf lnO{ kmf]/;]ksf] dbtn] To;sf] leqL efudf 

/x]sf] kftnf] lemNnL lng'xf];\ / lj:tf/} Unf; :nfO8df /fvL Kofhsf] lemNnLnfO{ 

bn]/ se/l:nkn] xfjf gl5g{] u/L 5f]Kg'xf];\ . o; :nfO8nfO{ ;"Idbz{s oGqdf 

/fv]/ x]g{'xf];\ . o;/L x]bf{ ;;fgf sf]7fx¿ b]lvG5g\ . k|To]s sf]7f Pp6f sf]if xf] . 

pSt sf]ifsf] lrq cfkm\gf] sfkLdf ptfg{'xf];\ . 

lj|mofsnfk–@ 

hgfj/ sf]ifsf] agfj6 / cfsf/ x]g{sf nflu xfd|f] ufnfsf] leqkl6\6 l;Gsfn] 

lj:tf/} v'sL{ sfFrsf] :nfO8df /fVg'xf];\ . csf{] :nfO8sf] Ps 5]paf6 clnslt 

/u8L kftnf] agfpg'xf];\ . se/l:nkn] xfjf gk:g] u/L 5f]Kg'xf];\ . pSt 

:nfO8nfO{ ;"Idbz{s oGqdf /fv]/ x]g{'xf];\ . sf]ifsf] cfsf/ / ljleGg efux¿ 

canf]sg u/L lrq sf]g{'xf];\ . 
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sf]ifsf] sfo{ 

sf]ifn] x/]s hLjx¿sf] lgdf{0f / ljleGg hLjg k|lj|mofx¿ u/fpF5g\ . To;sf 

cfwf/df sf]ifsf sfo{x¿ lgDgfg';f/ /x]sf 5g\ M 

!= hLjx¿sf] z/L/sf] ;+/rgf lgdf{0f ub{5g\ . 

@= hLjx¿df x'g] ljleGg hLjg k|lj|mofx¿ ;Grfng ub{5g\ . 

#= hLjx¿sf] j+znfO{ lg/Gt/tf lbG5g\ . 

$= j+zf0f'ut u'0fx¿ x:tfGt/0f ub{5g\ . 

Ps sf]ifLo / ax'sf]ifLo hLjx¿ (Unicellular and Multicellular Animals) 

k|To]s hLjx¿sf] z/L/ ;fgf ;fgf sf]ifx¿ ldn]/ ag]sf] x'G5 . s'g} hLjx¿sf] 

z/L/ Pp6fdfq sf]ifn] ag]sf] x'G5 To:tf hLjx¿nfO{ Ps sf]ifLo hLj elgG5 . 

Ps sf]ifLo hLjx¿df ;a} hLjg k|lj|mof Tolt Pp6f sf]ifn] ub{5 . h:t} M cldaf 

kf/fd]l;od, Knf:df]l8od .  

s'g} hLjx¿sf] z/L/ w]/} sf]ifx¿ ldn]/ ag]sf] x'G5 . pSt hLjx¿nfO{ ax'sf]ifLo 

hLj elgG5 . ax'sf]ifLo hLjx¿df sf]ifx¿ ldn]/ tGt' aGb5 . tGt'x¿ ldn]/ 

cª\u aGb5 . cª\ux¿sf] ;+of]hgaf6 k|0ffnL aGb5 . tL k|0ffnLx¿n] ljleGg 

hLjg k|lj|mof ;Grfng ub{5g\, h:t} M dflg;, ufO{, xfO8«f, :6f/lkm; cflb . 

cldaf (Amoeba) 

cldaf Pssf]ifLo hLj xf] . o;n] ;a} hLjg k|lj|mofx¿ Pp6} sf]ifaf6  

ub{5 . o;nfO{ gfª\uf] cfFvfn] b]Vg ;lsFb}g . o;nfO{ ;"Idbz{s oGqåf/f b]Vg 

;lsG5 . cldafsf] lglZrt cfsf/ x'Fb}g . o;n] lxF88'n ug{sf nflu / vfgf 

kS8gsf nflu ;'8f]kf]l8of lgsfN5 .  

cldafsf] z/L/ kftnf] sf]if lemNnLn] 3]/]sf] x'G5 . sf]iflemNnLleq k|f]6f]Knfhf 

/x]sf] x'G5 . cldafn] clS;hg lng] / sfa{g8fOcS;fO8 kmfNg] sfd 

sf]iflemNnLaf6 ub{5 . cldafsf] sf]ifdf km'8 Eofs'cf]n / sG6«fS6fOn Eofs'cf]n 

u/L b'O{ lsl;dsf Dofs'cf]nx¿ x'G5g\ . cleafsf] sf]ifsf] larlt/ uf]nfsf/ 

Go'lSno; /x]sf] x'G5 . 
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lrq !*=# 

xfO8«f (Hydra) 

xfO8«f Pp6f ax'sf]ifLo hLj xf] . of] l;nG6/]6fcGtu{t kb{5 . logLx¿sf] z/L/ 

vf]j|mf] gnL cfsf/sf] x'G5 . logLx¿df d'v x'G5 t/ dnåf/ x'Fb}g . d'vsf] jl/kl/ 

6]G6fsN;x¿ x'G5g\ . pSt 6]G6fsN;n] xfO8«fnfO{ lxF88'n ug{ / vfgf ;dft]/ 

d'vdf xfNg dbt ub{5g\ . xfO8«fdf k|hggsf nflu lj:tf/} Pp6f sf]lknf  

knfpF5 . To;sf] j[l4 x'Fb} uP/ cGTodf d"n efuaf6 5'l6P/ hfG5 / gofF ;Gtlt 

aG5 . o; k|lj|mofnfO{ al8ª (Budding) elgG5 .  

 

lrq !*=$ M xfO8«f 

tGt' (Tissue) 

sf]if sf]if ldn]/ tGt' aGb5 . Pp6} cfsf/ / k|sf/sf] lglZrt sfo{ ug{] sf]ifsf] 

;d"xnfO{ tGt' elgG5 . hgfj/ tGt' / jg:klt tGt' u/L tGt' b'O{ lsl;dsf 

x'G5g\ . 
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hgfj/ tGt' (Animal tissue) M hgfj/ sf]ifx¿sf] ;d"x h;n] Pp6f lglZrt 

sfo{ ub{5 To;nfO{ hgfj/ tGt' elgG5 . hgfj/ tGt' ;fdfGotM rf/ lsl;dsf 

x'G5g\ M 

!= Olky]lnon tGt' (Epithelial tissue) 

@= df+;k]zL tGt' (Muscular tissue) 

#= ;+of]hL tGt' (Connective tissue) 

$= :gfo' tGt' (Nervous tissue) 

!=  Olky]lnon tGt' (Epithelial tissue) : z/L/ jf o;sf cª\ux¿sf] ;a}eGbf 

aflx/Lkq aGg] sf]ifx¿sf] ;d"xnfO{ Olky]lnon tGt' elgG5 . Olky]lnon 

tGt'sf d'Vo sfo{x¿ lgDgfg';f/ 5g\ M 

 -s_ 9fSg' (Covering)   -v_ arfpg' (Protecting) 

 -u_ ;|fj ug{' (Secreting)  -3_ lgisfzg ug{' (Excreting) 

 -ª_ ;f]:g' (Absorbing) 

sf]ifsf] k|s[lt / df]6fOsf cfwf/df Olky]lnod tGt'nfO{ ljleGg efudf 

afF8\g ;lsG5 . oLdWo] dxTjk"0f{ Olky]lnod tGt'x¿ lgDgfg';f/ 5g\ M 

!= k]yd]G6 Olky]lnod (Pavement Eipthelium) 

 @= So'lasn Olky]lnod (Cubical Eipthelium) 

 #= sf]nDgf/ Olky]lnod (Columnar Eipthelium) 

 $= UNof08'n/ Olky]lnod (Glandular Eipthelium) 

!= k]ed]G6 Olky]lnod (Pavement Eipthelium) : oL 

tGt'df r]K6f Kn]6 h:tf ax'e"hLo sf]ifx¿ cfk;df 

6Dd ldn]/ a;]sf x'G5g\ . o;df sf]ifx¿sf] Pskq 

tx dfq x'G5 . o;sf sfo{x¿ 9fSg' (covering), 

arfpg' (Protecting) / 5fGg' (Filtrate) xf] . of] 

tGt' d'6', kmf]S;f], lduf}{nf cflbdf kfOG5 . 

 

lrq g+= !*=%  
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@= 3gfsf/ jf So'lasn Olky]lnod (Cubical Eipthelium) : So'lasn cyf{t\ 

3gfsf/ (cubical) cfsf/sf sf]ifx¿sf] Ps kqn] 9flsP/ So'lasn 

Olky]lnod tGt' aGb5 . o; k|sf/sf tGt'x¿af6 lduf}{nfleqsf gnLx¿, 

yfO/f]O8 u|lGy / lgisfzg 

u|lGysf ljleGg gnLx¿ 

uef{zosf] leqL efu / Zjf; 

gnLx¿, uef{zosf] leqL efu / 

Zjf; gnLsf] d'v cflb ag]sf] 

x'G5 . o;n] 9fSg], arfpg], ;|fa 

cflb sfo{ ub{5 .  

lrq g+= !*=^  

 

#=  :tDeL jf sf]nDgf/ Olky]lnod (Columnar Eipthelium): nfDrf 

cfsf/sf sf]ifx¿ a];d]G6 d]Da|]gdf /x]/ of] tGt' ag]sf] x'G5 . o;df 

sf]ifx¿sf] Ps kq] tx /x]sf] x'G5 . logLx¿sf] ;tx ;;fgf /f}F h:tf 

l;lnofn] 9fs]sf] x'G5 . of] l;lnofn] glhs} /x]sf] t/n kbfy{nfO{ otfptf 

rnfpg] sfo{ ub{5 . o;k|sf/sf 

tGt' lkQ y}nL, ¥ofnu|lGy h:tf 

;|fa ug{] cª\ux¿df kfOG5 . 

o;sf] d'Vo sfo{ ;|fa ug{] / ;f]:g' 

xf] . 

lrq g+= !*=& 

 

$= Unof08'n/ Olky]lnod (Glandular Eipthelium) : z/L/df kfOg] u|lGynfO{ 

;|fa Olky]lnod sf]ifx¿n] 9fs]sf 

x'G5g\ . o:tf sf]ifx¿af6 ag]sf] 

tGt'nfO{ UnfG8'n/ Olky]lnod 

elgG5 . oL sf]ifx¿n] z/L/nfO{ 

cfjZos kg{] xdf{]g, OGhfOd, 

Do's;, ¥ofn, kfrg /; h:tf 

kbfy{x¿ pTkfbg ub{5 . 

 

lrq g+= !*=* 
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jg:klt tGt' (Plant Tissue) 

jg:klt sf]ifx¿sf] ;d"x h;n] la?jfx¿df lglZrt sfo{ ub{5 To;nfO{ jg:klt 

tGt' elgG5 . 

la?jfx¿df kfOg] tGt'x¿ d'Votof b'O{ k|sf/sf x'G5g\ M 

!=  d]l/:6d]l6s tGt' (Maristematic tissue) 

@=  :yfoL tGt' (Permanent tissue) 

!=  d]l/:6d]l6s tGt' (Maristematic tissue) 

s'g} jg:klt tGt'x¿ lg/Gt/ sf]if ljefhg eP/ gofF sf]ifx¿ pTkfbg 

ul//xG5g\ . o:tf tGt'x¿nfO{ d]l/:6d]l6s tGt' elgG5 . oL tGt'x¿n] 

la?jfsf] j[l4df dbt ub{5g\ . oL tGt'x¿ la?jf j[l4 x'g] efux¿df 

kfOG5g\ . la?jfsf] h/f jf sf08sf] 6'Kkf]df 

x'g] d]l/:6d]l6s tGt'nfO{ Plksn (Apical) 

d]l/:6d]l6s tGt' elgG5 . oL tGt'n] 

la?jfsf] prfO a9fpF5g\ . la?jfsf] h/f jf 

sf08sf] 5]plt/ (Lateral side) x'g] 

d]l/:6d]l6s tGt'n] la?jfsf] df]6fO 

a9fpF5g\ o:tf tGt'nfO{ n]6/n d]l/:6]d 

elgG5 . 

 

lrq g+= !*=( 

dfgj z/L/df sf]if, tGt' / cª\usf] cGt/;DaGw (Inter relationship among 

cell, tissue and organs in human body) 

sf]if (Cell) M hLjx¿sf] lgdf{0ffTds / sfof{Tds PsfOnfO{ sf]if elgG5 . 

sf]ifnfO{ hLjgsf] cfwf/e"t PsfO elgG5 . 

tGt' (Tissue) M sf]if sf]if ldn]/ tGt' aGb5 . lglZrt sfo{ ug{sf nflu ag]sf] 

Ps} cfsf/ k|sf/sf sf]ifx¿sf] ;d"xnfO{ tGt' elgG5 . 

cª\u (Organ) M tGt' tGt' ldn]/ cª\u aGb5 . lglZrt sfo{ ug{sf nflu ag]sf] 

Ps} lsl;dsf jf ljleGg lsl;dsf tGt'x¿sf] ;d"xnfO{ cª\u elgG5,  

h:t} M cfFvf, d'6', sn]hf] cflb . 
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k|0ffnL M z/L/df ljleGg sfo{x¿ ug{sf nflu ag]sf] ljleGg cª\ux¿sf] ;d"xnfO{ 

k|0ffnL elgG5 . dfgj z/L/df hDdf gf}cf]6f k|0ffnLx¿ 5g\ . tL k|0ffnLx¿n] ljleGg 

sfo{x¿ ub{5g\, h:t} M kfrg k|0ffnLn] vfgf krfpg] sfo{ ub{5 . 

;Demg'kg{] s'/fx¿ 

!=  ;a} k|sf/sf la?jf / hgfj/sf z/L/ sf]ifn] ag]sf] x'G5 . 

@=  sf]ifleq g} hLjsf ;a} lj|mofsnfkx¿ ;Grfng x'G5 . 

#=  la?jfsf] sf]ifdf dfq sf]if leQf, Knfl:68 / 7'nf Eofs'cf]n x'G5 . 

$=  hgfj/sf] sf]ifdf dfq ;]G6«f]hf]d tyf ;fgf / c:yfoL Eofs'cf]n x'G5 . 

%=  jg:klt sf]ifsf] ;a}eGbf aflx/ sf]ifleQ / hGt'sf]ifsf] aflx/ sf]iflemNnL x'G5 . 

^= sf]ifsf] k|d'v efu Go'lSno; xf] h;n] sf]ifsf] ;Dk"0f{ sfo{nfO{ lgoGq0f ub{5 . 

&=  cldaf cToGt} ;fgf] Ps sf]ifLo lglZrt cfsf/ gePsf] Ps sf]ifLo hGt' xf] . 

*= xfO8«f l;n]G6/]6f kmfOndcGtu{t kg{] vf]j|mf] gnL cfsf/ ePsf] hGt' xf] . 

(= xfO8«fsf] d'v x'G5 t/ dnåf/ x'Fb}g . 

!)= Pp6} cfsf/ k|sf/sf sf]ifx¿sf] ;d"x h;n] Pp6f lglZrt sfo{ ub{5 

 To;nfO{ tGt' elgG5 . 

!!= hgfj/ tGt' ;fdfGotof rf/ lsl;dsf x'G5g\, tL x'g\ M -!_ Olky]lnon 

 tGt',  -@_ df+;k]zL tGt', -#_ ;+of]uL tGt' / -$_ :gfo' tGt' . 

!@= la?jfsf] j[l4df ;xof]u ug{] tGt'nfO{ d]l/:6]d]l6s tGt' elgG5 . 

!#=  ljleGg tGt'x¿sf] ;d"x h;n] s'g} lglZrt sfo{ ub{5 To;nfO{ cª\u 

 elgG5 . 

s] tkfOFnfO{ yfxf 5 < 

dflg;sf] z/L/sf] ;a}eGbf nfdf] sf]if df]6/ :gfo' xf] . h'g $=% lkm6 nfdf] x'G5, 

h'g ;'if'Dgfsf] tNnf] efub]lv v'6\6fsf] a'9Lcf}Fnf;Dd k'u]sf] x'G5 . 
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cEof; 

!= vfnL 7fpFdf ldNg] zAb eg{'xf];\ M 

 -s_ ;hLjsf] z/L/sf] ;a}eGbf ;fgf] efunfO{=========elgG5 . 

 -v_ sf]ifleQf=========== n] ag]sf] x'G5 . 

 -u_ cldafsf] cfsf/===========x'G5 . 

 -3_ xfO8«f =============kmfOnddf kb{5 . 

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

 -s_  hgfj/ sf]ifsf] ;a}eGbf aflx/L efunfO{ s] elgG5 . 

  -c_ sf]if elQf   -cf_ sf]iflemNnL   

  -O_ Go'lSno;   -O{_ Eofs'cf]n . 

 -v_  la?jfsf] h/f / sf08sf] 6'Kkf]df kfOg] jg:klt tGt'nfO{ s] elgG5 < 

  -c_ Plksn d]l/:6]d  -cf_ hfOnd 

  -O_ n]6/n d]l/:6]d  -O{_ :yfoL tGt' 

 -u_  dfgj z/L/sf cª\ux¿sf] aflx/L efu s'g tGt'n] ag]sf] x'G5 < 

  -c_ Olky]lnon tGt'  -cf_ df+zn tGt' 

  -O_ ;+of]hL tGt'   -O{_ :gfo' tGt' 

 -3_  tnsf dWo] s'g caoj hgfj/ sf]ifdf kfOFb}g < 

  -c_ dfO6f]sf]lG8«of  -cf_ Go'lSno; 

  -O_ Eofs'cf]n   -O{_ Knfl:6s 

#=   l7s eP l7s -_ lrx\g / a]l7s eP a]l7s -×_ lrx\g nufpg'xf];\ M 

 -s_  cldaf ax'sf]ifLo hLj xf] . 

 -v_  Snf]/f]Knf:6n] k|sfz ;+Zn]if0f ub{5 . 

 -u_  dfO6f]sf]lG8«ofnfO{ sf]ifsf] kfj/ xfp; elgG5 . 

 -3_  sf]iflemNnLn] sf]ifleqsf] j:t'sf] /Iff u5{ . 
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$=  hf]8f ldnfpg'xf];\ M 

 Snf]/f]lkmn    k|f]l6g ;+Zn]if0f 

 /fOaf]hf]d    zlSt pTkfbg 

 dfO6f]lslG8«of   sf]if ljefhg 

 Go'lSno;    /Iff ug{'  

      k|sfz ;+Zn]if0f 

      kl/jxg 

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

 -s_  sf]ifleQf / sf]iflemNnL 

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

 -u_  cldaf / xfO8«f 

 -3_  k]ed]G6 Olky]lnod / So'lasn Olky]lnod 

 -ª_  Plksn d]l/:6]d / n]6/n d]l/:6]d 

^=  tnsf k|Zgx¿sf] hafkm n]Vg'xf];\ M 

 -s_  sf]ifsf caojx¿ eg]sf] s] xf] < pbfx/0f lbg'xf];\ . 

 -v_  hGt'sf]ifdf gkfOg] t/ jg:klt sf]ifdf dfq kfOg] caojx¿ s] s] x'g\ < 

-u_  cldafsf] gSsnL v'6\'6fn] s] s] sfo{ ub{5 < 

 -3_  tGt' eg]sf] s] xf] < 

 -ª_  Olky]lnon tGt' slt k|sf/sf x'G5g\ < 

 -r_  d]l/:6d]l6s tGt'sf] d'Vo sfd s] xf] < 

 -5_  dfgj z/L/df sf]if, tGt' / cª\usf] cGt/;DaGwsf] 5f]6sl/df n]Vg'xf];\ . 

 -h_  sf]ifsf s'g} b'O{ sfo{x¿ n]Vg'xf];\ . 
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&=  tn lbOPsf] lrqsf] gfdfs/0f u/L sfo{ n]Vg'xf];\ M 

  

   

  

*=  lrq sf]/]/ gfdfs/0f ug{'xf];\ M 

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

(=  tnsf caojx¿sf] sfo{ n]Vg'xf];\ M 

 -s_ Go'lSno;   -v_ dfO6f]sf]lG8«of 

 -u_ Snf]/f]Knf:6   -3_ /fOaf]hf]d 

 -ª_ Eofs'cf]n   -r_ sf]iflemNnL 

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

 -s_ dfO6f]sf]lG8«ofnfO{ sf]ifsf] kfj/ xfp; elgG5 . 

 -v_ sf]ifnfO{ hLjgsf] ;+/rgfTds tyf sfo{d"ns PsfO elgG5 . 

 -u_ cldafnfO{ Pssf]ifLo hLj elgG5 . 

kl/of]hgf sfo{ 

Sn] cyjf lk7f]sf] ;xfotfn] jg:klt sf]if / hgfj/ sf]ifsf] gd'gf tof/ u/L 

ljleGg caojx¿sf] gfdfs/0f u/L sIffsf]7fdf k|bz{g ug{'xf];\ . 
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kf7–!(  hLjg k|lj|mof (Life Process) 
 

x/]s ;hLjn] cfkm" hLljt /xgsf nflu z/L/leq ljleGg k|lj|mofx¿ lg/Gt/ 

¿kdf ;Grfng eO/x]sf x'G5g\ . pSt k|lj|mofx¿nfO{ hLjg k|lj|mof elgG5 . 

o:tf k|lj|mofx¿ Zjf;k|Zjf; kl/jxg, kfrg, lgisfzg, k|hgg, k|sfz ;+Zn]if0f 

cflb x'g\ . hLjx¿df hLjg k|lj|mofx¿ ;Grfng ug{ ljleGg cª\ux¿n] efu 

lnPsf x'G5g\ . ;/n / sd ljsl;t hLjx¿df oL k|lj|mofx¿ klg ;/n k|sf/sf 

g} x'G5g\ . ljsl;t hLjdf oL k|lj|mofx¿ hl6n k|sf/sf x'G5g\ . 

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

;a} k|sf/sf hgfj/ tyf la?jfx¿n] Zjf; km]5{g\ . Zjf; km]bf{ clS;hg lng] / 

sfa{g8fOcS;fO8 km\ofFSg] ul/G5 . o; lj|mofnfO{ Zjf; km]g{' (breathing) elgG5 . 

Zjf; km]bf{ lnPsf] clS;hg vfgfdf ePsf] Un'sf]h;Fu ldn]/ sfa{g8fOcS;fO8, 

kfgL / zlStdf ablnG5 . ToxL zlStaf6 hLljt j:t'x¿df hLjg k|lj|mof 

;Grfng x'G5 . dfO6f]sf]lG8«ofdf clS;hg / Un'sf]hlar /f;folgs k|ltlj|mof eO{ 

sfa{g8fOcS;fO8 / zlSt lg:sg] k|lj|mofnfO{ Zjf; k|Zjf; k|lj|mof (Respiration) 

elgG5 . la?jf / hgfj/x¿df Zjf; k|Zjf; k|lj|mof km/s km/s lsl;dn] x'G5 . 

hgfj/df x'g] Zjf;k|Zjf; k|lj|mof (Respiration in Animals) 

kfgLdf a:g] Pssf]ifLo hLjn] z/L/sf] ;txaf6 clS;hg lng] / 

sfa{g8fOcS;fO8 kmfNg] u5{g\ . ;/n cljsl;t ax'sf]ifLo hgfj/x¿n] z/L/sf] 

aflx/L ;txaf6 g} Zjf; km]b{5g\ . 

uF8\of}nf, h'sf tyf Eofu'tfn] cf]l;nf] 5fnfaf6 Zjf; km]b{5g\ . ;fª\nf, k'tnL, 

km6\ofª\u|f, lemFuf h:tf ls/fx¿n] Zjf;gnLaf6 Zjf; km]5{g\ . Zjf;gnL z/L/sf] 

aflx/ :kfO/fsnaf6 v'N5g\ h;af6 oL ls/fx¿n] clS;hg lng] / 

sfa{g8fOcS;fO8 kmfNg] sfo{ u5{g\ . 

df5f / r]kfufF8fn] km'Nsf (Gills) sf] dbtn] kfgLdf 3'n]/ /x]sf] clS;hg lng] 

ub{5g\ . 

    

 lrq g+= !(=! M df5fsf] km'Nsf    !(=@ M kmf]S;f]sf] lrq 
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dfgj z/L/df x'g] Zjf;k|Zjf; (Respiration in Human body) 

dfgj z/L/df Zjf;k|Zjf; k|lj|mofdf efu lng] cª\ux¿ gfs, Zjf; gnL / 

kmf]S;f] x'g\ . Zjf;k|Zjf; k|lj|mofdf gfsaf6 lnPsf] xfjf Zjf; gnL x'Fb} kmf]S;f]df 

k'U5 . kmf]S;f]df ePsf xfjfsf y}nLx¿n] clS;hg ;f]:g] sfa{g8fOcS;fO8 

km\ofFSg] ub{5g\ . kmf]S;f]af6 km\ofFlsPsf] sfa{g8fOcS;fO8 gfsaf6} aflx/  

kmflnG5 . kmf]S;f]leq /x]sf xfjfsf y}nLn] ;f];]/ lnPsf] clS;hg /utdf  

ldl;G5 . /utn] clS;hgnfO{ z/L/sf ljleGg cª\usf sf]ifx¿df k'¥ofpF5g\ . 

z/L/sf ljleGg sf]ifx¿df clS;hg / Un'sf]hsf] lardf /f;folgs k|ltlj|mof eO{ 

sfa{g8fOcS;fO8, kfgL / zlSt pTkfbg x'G5 . pSt sfa{g8fOcS;fO8 / kfgL 

ljsf/ kbfy{sf ¿kdf aflx/ km\ofFlsG5 . zlSt c¿ hLjg k|lj|mof ;Grfng ug{ 

k|of]u x'G5 . 

jg:kltdf x'g] Zjf; k|Zjf; k|lj|mof 

jg:kltdf Zjf; k|Zjf; lj|mof w]/} ;/n x'G5 . la?jfsf] kftsf] tNnf] efudf / 

slnnf sf08x¿df dl;gf l5b|x¿ x'G5g\ . pSt l5b|x¿nfO{ :6f]df6f (Stomata) 

elgG5 . la?jfdf Zjf; k|Zjf; log} :6f]df6faf6 x'G5 . oL :6f]df6fx¿ v'Ng] / 

aGb x'g] u5{g\ . la?jfn] oL :6f]df6fsf] dbtn] jfo'd08ndf /x]sf] clS;hg lng] 

/ sfa{g8fOcS;fO8 kmfNg] sfo{ ub{5g\ .  

 

lrq g+= !(=#M :6f]df6f 

ljrf/0fLo k|Zg  

/fltdf ?vsf] 5xf/Ldf ;'Tg' x'Fb}g . lsg < 

dfgj kfrg k|0ffnL (Human digestive system) 

xfdLn] zlSt k|fKt ug{ vfgf vfg] ub{5f}+ . pSt vfgfsf] kfrg eO;s]kl5 xfdLn] 

zlSt k|fKt ub{5f}+ . vfgfdf /x]sf hl6n (complex) c0f'x¿nfO{ ;/n c0f'x¿df 
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kl/jt{g ug{] k|lj|mofnfO{ kfrg (Digestion) elgG5 . pSt kfrg lj|mofdf ;xof]u 

ug{] c+ux¿sf] ;d"xnfO{ kfrg k|0ffnL elgG5 . 

 

lrq g+= !(=$ 

 

dfgj kfrg k|0ffnLnfO{ d'Vo b'O{ efudf ljefhg ug{ ;lsG5 M 

-s_ kfrg gnL (Alimentary canal) 

-v_ kfrg u|lGyx¿ (Digestive glands) 

-s_ kfrg gnL (Alimentary canal) : kfrg gnL d'vaf6 ;'? eO{ vfgf gnL, 

cfdfzo, ;fgf] cfGb|f, 7'nf] cfGb|f x'Fb} dnåf/df k'u]/ cGTo x'G5 . 

-v_ kfrg u|lGyx¿ (Digestive glands) M kfrg u|lGyn] ljleGg lsl;dsf 

kfrgdf ;xof]u ug{] OGhfOdx¿ pTkfbg u5{g\ . OGhfOdx¿n] vfB kbfy{nfO{ 

krfP/ ;/n / zf]if0f of]Uo agfpF5g\ . 

kfrg k|0ffnLdf ;xof]u ug{] kfrg u|lGyx¿ / ltgLx¿af6 pTkflbt OGhfOdx¿ 

kfrg u|lGy /; OGhfOd 

¥ofn u|lGy ¥ofn 6fOlng PdfOn]h 

sn]hf] lkQ/; – 

Uofli6«s u|lGy -cfdfzo_ xfO8«f]Snf]l/s cDn k]lK;g 

Koflª\j|mofh Koflª\j|mofl6s /; l6«lK;g, nfOk]h, PdfOn]h 

cfGw|]u|lGy cfGw|]/; NofS6]h, ufN6]h, o'j|m]h 
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kfrg k|lj|mof (Digestion process) 

d'vdf vfgf rkfpFbf ¥ofn u|lGyaf6 lg:s]sf] ¥ofndf /x]sf] PdfOn]h OghfOdn] 

:6fr{nfO{ ;/n ;'u/df ablNbG5 . To;kl5 vfgf gnL x'Fb} vfgf cfdfzodf k'U5 . 

cfdfzodf Uofl:6«s u|lGyaf6 lg:s]sf] xfO8«f]Snf]l/s cDnn] vfgfnfO{ cDnLo 

agfpF5 . ;fy} vfgf;Fu cfPsf ls6f0f' jf hLjf0f'x¿nfO{ dfl/lbG5 . k]lK;g 

OghfOdn] k|f]l6gnfO{ krfP/ ;/n c0f'x¿df kl/jt{g u5{ . To;kl5 vfgf 

8'8]gddf k'U5 . 8'8]gddf sn]hf] / lkQ y}nLaf6 cfPsf] lkQ/; ldl;G5 . o;n] 

lrNnf] kbfy{ krfpg dbt ub{5 . ;Fu;Fu} Kofª\lj|mofhaf6 cfpg] Kofª\lj|mofl6s 

/; klg 8'8]gddf g} ldl;G5g\ . o;df /x]sf OGhfOdx¿ l6«lK;g (Tripsin) n] 

k|f]l6gnfO{ PdfOn]hn] :6fr{ / nfOk]hn] lrNnf] kbfy{nfO{ krfpg dbt u5{g\ . 

To;kl5 cfwf kr]sf] vfgf ;fgf] cfGb|fdf k'U5 . ;fgf] cfGb|fdf lg:sg] cfGb|]/;n] 

klg vfgfnfO{ krfpF5 . ca kr]sf] vfgfdf /x]sf kf]if0f tŒjx¿ ;fgf] cfGb|fdf 

/x]sf] lenfOåf/f ;f]l;G5g\ / /utdf ldl;G5g\ . o;kl5 afFsL /x]sf] kbfy{ 7'nf] 

cfGb|fdf k'U5 . 7'nf] cfGb|fdf vfgfdf /x]sf] w]/} dfqfdf kfgL ;f]l;G5 . cGTodf 

afFsL /x]sf] cw{7f]; kbfy{ dnåf/af6 aflx/ kmflnG5 . 

o;/L kfrg lj|mofaf6 vfgfnfO{ krfP/ Un'sf]h, k|m'S6f]h, NofS6f]h h:tf kbfy{ 

aG5g\ . oL kbfy{x¿ /utdf ldl;P/ z/L/sf] ;Dk"0f{ sf]ifx¿df k'U5g\ . sf]ifdf 

/x]sf dfO6f]sf]lG8«ofdf oL ;/n vfB kbfy{x¿ clS;hg;Fu k|ltlj|mof u/L zlStdf 

kl/0ft x'G5g\ . vfgfdf ePsf] sfaf{]xfO8«]6n] zlSt lbG5 . af];f] / t]nn] zlSt / 

tfk lbG5 . k|f]l6gn] sf]if / tGt'sf] j[l4 tyf dd{t ug{ ;xof]u u5{ . 

la?jfdf x'g] zf]if0f / kl/jxg (Absorption and transportation in plants) 

la?jfsf] h/fn] hldgd'lg 3f]lnP/ /x]sf] kfgL, vlgh tyf nj0fx¿sf] ld>0fnfO{ 

;f];]/ lng] lj|mofnfO{ zf]if0f (Absorption) elgG5 . 

h/faf6 k|fKt kfgL / nj0f sf08 x'Fb} kft / cGo efux¿df k'U5 . kftdf kfgL / 

sfa{g8fOcS;fO8sf] k|of]u u/L ;'O{sf] k|sfzsf] dbtn] k|sfz ;+Zn]if0f lj|mofåf/f 

la?jfsf nflu rflxg] kf]ifs tŒj -vfgf_ lgdf{0f x'G5 . kftdf lgdf{0f ePsf] pSt 

kf]ifs tŒj kftaf6 sf08, km"n / h/fdf k'U5 / la?jfsf] j[l4 x'G5 . o;/L la?jf 

z/L/leq ljleGg kbfy{x¿ cfpg] tyf hfg] lg/Gt/ k|lj|mofnfO{ kl/jxg elgG5 . 

hfOnd / k\mnf]od gfds :yfoL tGt'n] la?jfnfO{ kl/axgdf dbt ub{5g\ . 

la?jfdf x'g] pT:j]bg lj|mof (Transpiration) 

la?jfn] h/fsf] dbtn] hldgaf6 ;f];]/ lnPsf] kfgL s]xL dfqfdf vfgf agfpgsf 

nflu k|of]u u5{ . la?jfsf] z/L/df /x]sf] cgfjZos kfgL kftdf ePsf] 

:6f]df6faf6 afkmsf ¿kdf aflx/ kmfN5 . o;/L afkmsf] ¿kdf kfgL aflx/ kmfNg] 
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lj|mofnfO{ pT:j]bg elgG5 . la?jfx¿n] pT:j]bg lj|mofaf6 kfgL jfo'd08ndf 

kmfNg] x'Fbf jghª\un ePsf] 7fpFdf w]/} jiff{ x'G5 . 

lj|mofsnfk–! 

udnfdf /f]k]sf] Pp6f la?jf lng'xf];\ . la?jfnfO{ Pp6f kf/bz{s Knfl:6ssf] 

emf]nfn] xfjf gk:g] u/L 5f]k]/ Knfl:6ssf] d'v afFw]/ 3fd kg{] 7fpFdf /fVg'xf];\ . 

s]xL ;dokl5 pSt la?jfnfO{ canf]sg ug{'xf];\ . s] b]Vg'x'G5 < sIffdf 5nkmn 

ug{'xf];\ . 

ljrf/0fLo k|Zg 

!=  udnfdf /f]lkPsf] la?jfsf] efunfO{ kf/bz{s Knfl:6sn] 5f]k]/ /fVbf 

 Knfl:6sdf kfgLsf] yf]kf sxfFaf6 cfPsf] xf]nf < 

@=  3fddf /fv]sf] la?jfdf afFw]sf] Knfl:6sdf kfgLsf] yf]kf w]/} x'G5 ls 5fofdf 

 /fv]sf] la?jfdf afFw]sf] Knfl:6sdf kfgLsf] yf]kf w]/} x'G5 < lsg < 

hLjdf x'g] lgisfzg (Excretion in living being) 

jg:klt / hgfj/sf] z/L/df pTkfbg ePsf cgfjZos / xflgsf/s j:t'x¿ 

z/L/af6 aflx/ km\ofFSg] lj|mofnfO{ lgisfzg (Excretion) elgG5 . la?jf / 

hgfj/x¿df /x]sf ljleGg cª\ux¿n] lgisfzg lj|mofdf ;xof]u ub{5g\ .  

la?jfdf x'g] lgisfzg (Excretion in plant) 

la?jfn] vfgf agfpFbf sfa{g8fOcS;fO8 lnG5 / clS;hg km\ofFS5 . To:t} 

la?jfn] Zjf;k|Zjf; ubf{ clS;hg lnG5 / sfa{g8fOcS;fO8 km\ofFS5 . kftdf 

/x]sf :6f]df6fn] oL UofF;x¿ lng / km\ofFSg ;xof]u ub{5g\ . la?jfdf a9L ePsf] 

kfgL klg kftaf6 aflx/ km\ofFS5 . To:t} /]lhg, ud, Nof6]S;, t]n cflb la?jfsf 

ljleGg efux¿df hDdf x'G5g\ .  

hgfj/df x'g] lgisfzg (Excretion in Animals) 

hgfj/x¿df lgisfzg ljleGg cª\ux¿sf] dbtn] x'g] u5{ . s]xL Ps sf]ifLo 

hLjx¿n] z/L/sf] ;txaf6 lgisfzg u5{g\ . ljsl;t hLjx¿df lgisfzgsf 

nflu ljleGg cª\ux¿ h:t} M 5fnf, gfs, d'v, kmf]S;f], dnåf/, sn]hf], lduf}{nf 

cflbsf] k|of]u u5{g\ . 

l;nG6]/]6f cGtu{t kg{] hLjx¿n] d'vaf6 g} lgisfzg ub{5g\ . PgLlnh / 

cfy|f{]kf]8f cGtu{t kg{] hgfj/x¿n] dnåf/af6 lgisfzg ub{5g\ . df5fn] 

km'Nsfaf6 sfa{g8fOcS;fO8 kmfN5g\ . kfrg k|0ffnL ljsf; ePsf hLjx¿df 

dnåf/ / d'qåf/af6 lgisfzg ub{5g\ . 
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dfgj z/L/df x'g] lgisfzg (Excretion in Human being) 

dfgj z/L/df lgisfzg ljleGg cª\ux¿af6 x'g] u5{ . 

lduf}{nf (Kidney) M lduf}{nf dfgj z/L/sf] lgisfzg ug{] 

k|d'v cª\u xf] . lduf}{nfn] z/L/df a9L ePsf] kfgL, nj0f, 

o'l/of, o'l/s Pl;8 cflb 5fg]/ lk;fasf ¿kdf aflx/  

k7fpF5 . 

 

lrq g+= !(=% M lduf}{nf 

5fnf (Skin) M z/L/df a9L ePsf] nj0fx¿ / a9L ePsf] kfgL kl;gfsf ¿kdf 

5fnfaf6 aflx/ kmflnG5 . 

kmf]S;f] (Lengs) M Zjf;k|Zjf; k|lj|mofdf pTkGg ePsf] sfa{g8fOcS;fO8 

kmf]S;f]af6 gfs x'Fb} z/L/ aflx/ kmflnG5 . 

7'nf] cfGb|f / dnåf/ (Large intestine and Anus) : kfrg k|lj|mofdf gkr]sf 

vfB kbfy{ / a]sf/sf j:t'x¿ lb;fsf ¿kdf 7'nf] cfGb|faf6 ws]n]/ dnåf/af6 

aflx/ kmflnG5 . 

sn]hf] (Liver M sn]hf]n] Pdf]lgof, o'l/of, ljleGg xflgsf/s kbfy{x¿nfO{ hDdf 

u/]/ /utåf/f lduf}{nfdf k'U5 / lduf}{nfaf6 lk;fa x'Fb} aflx/ lg:sG5 . 

k|sfz ;+Zn]if0f lj|mof (Photosynthesis) 

;a} hLjx¿nfO{ afFRgsf nflu vfgf rflxG5 . ;a} hLjx¿n] cfkm\gf] vfgf cfkm}+ 

agfpg ;Sb}gg\ . xl/of la?jfn] dfq cfkm\gf] vfgf cfkm}+ agfpF5g\ . o;/L xl/of 

la?jfn] cfkm\gf] vfgf cfkm}+ agfpg] k|lj|mofnfO{ k|sfz ;+Zn]if0f lj|mof elgG5 . 

xl/of la?jfn] hldgdf /x]sf] kfgL h/faf6 ;f];]/ kft;Dd k'¥ofpF5 / kftdf 

/x]sf] :6f]df6faf6 xfjfaf6 clS;hg lnP/ ;'O{sf] k|sfzsf] pkl:yltdf 

Snf]/f]lkmnsf] ;xfotfn] vfgf agfpF5g\ . o;/L vfgf agfpFbf Un'sf]h / clS;hg 

aGb5 . 

 

sfa{g8fOcS;fO8 ± kfgL                     Un'sf]h ± clS;hg 

 

6CO2 + 6H2O                               C6H12O6 + 6O2 

 

;"o{sf] k|sfz 

Snf]/f]lkmn 

Sunlight 

Chlorophyll 
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o;/L ag]sf] Un'sf]h vfgfsf ¿kdf ;Gro u5{ eg] clS;hg :6f]df6faf6 

jfo'd08ndf 5f]8\5 . 

k|sfz ;+Zn]if0fsf nflu xl/of la?jfx¿nfO{ xl/ts0f (Chlorophyll) cfjZos 

k5{ h;n] k|sfz zlStnfO{ /f;folgs zlStdf ¿kfGt/0f ub{5 . 

sfa{g8fOcS;fO8 / kfgL k|d'v sRrf kbfy{x¿ x'g\ . logLx¿ lagf k|sfz 

;+Zn]if0f ;Dej x'Fb}g . 

;f}o{zlSt k|sfz ;+Zn]if0fdf zlStsf] ;|f]tsf] ¿kdf k|of]u x'G5 h'g xl/ts0fsf] 

dbtn] /f;folgs zlStdf ¿kfGt/0f x'G5 . 

lj|mofsnfk–@ 

Pp6f udnfdf /f]lkPsf] la?jfnfO{ b'O{ lbg;Dd cFWof/f] 7fpFdf /fVg'xf];\ . pSt 

la?jfsf] Pp6f kft l6k]/ kfFr ldg]6;Dd pdflnPsf] kfgLdf 8'afpg'xf];\ . 

To;kl5 s]xL ;do pSt kftnfO{ dgtftf] cNsf]xndf 8'afP/ /fVg'xf];\ . pSt 

kftnfO{ lemsL ;kmf kfgLn] kvfNg'xf];\ . Pp6f l/sflkdf cfof]l8g 3f]n /fvL 

To;df 8'afpg'xf];\ . pSt kftsf] /ª canf]sg ug{'xf];\ . To;}u/L 3fddf /x]sf] 

kftnfO{ klg pNn]lvt ;a} lj|mofsnfk ug{'xf];\ / pSt kftsf] /ª canf]sg 

ug{'xf];\ . b'j} kftsf] /ª t'ngf ug{'xf];\ . o:tf] lsg ePsf] xf]nf sIffsf]7fdf 

5nkmn ug{'xf];\ . 

ljrf/0fLo k|Zg 

xl/of] la?jfnfO{ Ps xKtf hlt cFWof/f] sf]7fdf /fVof] eg] pSt la?jf kx]Fnf] eP/ 

hfG5, lsg < 

k|sfz ;+Zn]if0f k|lj|mofdf clS;hg pTkfbg x'G5 egL b]vfpg'xf];\  

lj|mofsnfk–# 

kfgLdf pd|g] la?jfsf s]xL xfFufx¿ kfgL ePsf] 7'nf] las/ jf sfFrsf] efF8fdf 

/fVg'xf];\ . ;a} la?jf 5f]Kg] u/L kmg]nnfO{ pN6f] kf/L 3f]K6fpg'xf];\ . Pp6f k/LIf0f 

gnL kfgLn] k"/f e/L kmg]nsf] 6'Kkf]df 3f]K6fO c8\ofpg'xf];\ . o;/L /fVbf k/LIf0f 

gnL leq xfjf /x]sf] x'g'x'Fb}g . oL ;fdu|Lx¿nfO{ s]xL ;do 3fddf /fVg'xf];\ . 

s]xL ;dokl5 la?jfaf6 Uof;sf kmf]sfx¿ lg:s]/ k/LIf0f gnLdf hDdf x'G5g\ / 

k/LIf0f gnLsf] kfgL lj:tf/} 36]/ tn uPsf] b]lvG5 . 

ca pSt k/LIf0f gnLsf] d'vlg/ an]sf] ;nfOsf] sfF6L n}hfg'xf];\ . pSt ;nfOsf] 

sfF6L cem rxlsnf] aN5 . o; lj|mofsnfkaf6 k|sfz ;+Zn]if0f k|lj|mofdf clS;hg 

Uof; pTkfbg x'G5 eGg] tYo k|dfl0ft x'G5 . 
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k|hgg (Reproduction) 

hLjx¿n] cfkm\gf] hfltsf] cl: tŒj arfpg ;Gtfg pTkfbg u5{g\ . hLjx¿n] 

cfkm"h:t} gofF hLj pTkfbg ug{] k|lj|mofnfO{ k|hgg elgG5 . hLjx¿df k|hgg 

lj|mof b'O{ lsl;daf6 x'G5 M 

!=  cd}y'lgs k|hgg (Asexual reproduction) 

@=  d}y'lgs k|hgg (Sexual reproduction) 

!=  cd}y'lgs k|hgg (Asexual reproduction) : ;/n / sd ljsl;t 

hLjx¿df ;a} cª\ux¿sf] ljsf; ePsf] x'Fb}g . o:tf hLjx¿df ;fdfGotof 

cd}y'lgs k|hgg x'G5 . efn] / kf]yL k|hgg sf]ifsf] ldngljgf x'g] 

k|hggnfO{ cd}y'lgs k|hgg elgG5 . o; lsl;dsf] k|hgg Pp6f dfq dfp 

hLjaf6 x'G5 . cd}y'lgs k|hgg ljleGg lsl;daf6 x'G5 . 

-s_ lkm;g (Fission) M o:tf] k|hgg Ps sf]ifLo 

hLjx¿df x'G5 . Pp6f sf]if ljefhg eO{ b'O{ jf 

b'O{eGbf a9L ;GttL sf]if agL gofF hLj pTkfbg 

x'g] k|lj|mofnfO{ lkm;g elgG5 . 

Pp6f sf]if ljefhg eO{ b'O{cf]6f ;GttL sf]if aGg] 

k|lj|mofnfO{ afOg/L lkm;g (Binary fission) 

elgG5 . o:tf] lsl;dsf] k|hgg cldaf, 

kf/fd]l;od h:tf Pssf]ifLo hLjx¿df x'G5 .  

 

lrq g+= !(=^ M cldafsf] afOg/L lkm;g 

Pp6f sf]if ljefhg eO{ w]/}cf]6f ;GttL sf]ifx¿ aGg] k|lj|mofnfO{ 

dlN6kn lkm;g (multiple fission) elgG5, h:t} M KnfHdf]l8od, 

cldaf cflb . 

 

lrq g+= !(=& M KnfHdf]l8odsf] (Multiple fission) 



 263  

 -v_  al8ª (Budding) : sf]if jf z/L/sf] Psflt/af6 6';f] (Bud) knfP/ 

ljsl;t eO{ cnlUuP/ gofF ;Gtfgsf ¿kdf ljsl;t x'g] k|lj|mofnfO{ 

al8ª elgG5, h:t} M xfO8«f (Hydra), lo:6 (Yeast) . 

 

lrq g+= !(=* M lo:6df / xfO8«fd 

 -u_ k|mfud]G6];g (Fragmentation) M ;/n jg:klt 6'lj|mO{ k|To]s 

6'j|mfaf6 gofF la?jf pTkfbg x'g] k|lj|mofnfO{ k|mfud]G6];g elgG5,  

h:t} M :kfO/f]ufO/f . 

 

lrq g+= !(=( M :kfO/f]ufO/f 

 -3_  l/h]g]/];g (Regeneration) M hLjsf] 

z/L/ 6'lj|mP/ 6'lj|mPsf] efun] x/fPsf] efu 

k'gM pTkfbg u/L gofF hLjsf] ¿kdf 

ljsf; x'g] k|lj|mofnfO{ l/h]g]/];g elgG5, 

h:t} M :kf]Gh, 6]kjd{, Knfg]l/of . 

 

lrq g+= !(=!) MKnfg]l/of 
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 -ª_  :kf]?n];g (Sporulation) M ljhf0f' (Spore) af6 gofF hLj pTkfbg 

x'g] k|lj|mofnfO{ :kf]?n];g elgG5, h:t} M Do's/, Rofp, pGo', d;  

cflb . 

 

lrq g+= !(=!! M Do's/ 

-r_  e]lh6]l6e k|f]kfu];g (Vegetative propagation) M ljsl;t la?jfx¿df 

km"neGbf c¿ efux¿, h:t} M h/f, sf08 / kftaf6 k|hgg x'g] k|lj|mofnfO{ 

e]lh6]l6e k|f]kfu];g elgG5 . h:t} M ;v/v08 h/faf6 k|hgg x'G5 . cfn', 

cb'jf, Kofh, n;'g, pv' h:tf la?jf sf08af6 k|hgg x'G5 . ds/sfFrL, 

a|fof]kmfOnd kftaf6 k|hgg x'G5g\ .  

                      
lrq g+= !(=!@ M cfn', a|fof]kmfnd, ;v/v08 
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@= d}y'lgs k|hgg (Sexual Reproduction) 

efn] k|hgg sf]if (Male gamete) / kf]yL k|hgg sf]if (Female gamete) 

sf] ldng eO{ gofF ;Gtfg pTkfbg ug{] k|lj|mofnfO{ d}y'lgs k|hgg elgG5 . 

ljsl;t la?jf / hgfj/x¿df d}y'lgs k|hgg x'G5 . 

 la?jfx¿df d}y'lgs k|hgg (Sexual Reproduction in plants) 

ljsl;t la?jfsf] k|hgg cª\u km"n xf] . km"ndf /x]sf] PG8«f]l;od efn] 

k|hgg cª\u xf] eg] ufOgf]l;od kf]yL k|hgg cª\u xf] . PG8«f]l;od /x]sf] 

PGy/n] k/fus0f (Pollengrain) pTkfbg ub{5 . ufOgf]l;oddf c08 

(ovam) pTkfbg x'G5 . PGy/df /x]sf] k/fus0f ufOgf]l;odsf] l:6Udfdf 

k'Ug] k|lj|mofnfO{ k/fu;]rg (Pollination) elgG5 . k/fus0f k/fu gnLsf] 

dbtn] ufOgf]l;oddf /x]sf] c08;Dd k'U5 . k/fus0f / c08sf] ldng  

x'G5 . k/fus0f / c08sf] ldng x'g] k|lj|mofnfO{ uef{wfg (fertilization) 

elgG5 . oL b'O{sf] ldng eO{ hfOuf]6 aGb5 . pSt hfOuf]6 j[l4 eO{ lap 

aGb5 . lap c+s'/0f kl5 gofF la?jf pTkfbg x'G5 . 

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

hgfj/sf] efn] k|hgg sf]if (sperm) / kf]yL k|hgg sf]if (Ovum) sf] 

ldng eO{ hfOuf]6 aGg] k|lj|mofnfO{ uef{wfg elgG5 . hgfj/df afx\o / 

leqL uef{wfg u/L b'O{ lsl;dsf uef{wfg x'G5g\ . 

 !=  afx\o uef{wfg (External fertilization) M kf]yLsf] z/L/aflx/ efn] 

k|hgg sf]if / kf]yL k|hgg sf]ifsf] ldng x'g'nfO{ afx\o uef{wfg 

elgG5 . df5f / Eofu'tfdf o:tf] lsl;dsf] uef{wfg x'G5 . 

 @=  leqL uef{wfg (Internal fertilization) : kf]yLsf] z/L/leq efn]  

k|hgg sf]if / kf]yL k|hgg sf]ifsf] ldng eO{ hfOuf]6 aGg] k|lj|mofnfO{ 

leqL uef{wfg elgG5 . dflg;, r/f, ls/f,  ufO{ h:tf hgfj/x¿df 

o:tf] lsl;dsf] k|hgg x'G5 . 

 

dfgj /St ;Grf/ k|0ffnL (Human blood Circulatory system) 

dfgj z/L/df cfjZos kg{] kf}li6s tŒjx¿ clS;hg, xdf{]g cflb /utsf] 

dfWodaf6 z/L/sf] k|To]s sf]ifdf k'¥ofOG5 . To;}u/L /utn] z/L/df sfd gnfUg] 

j:t'x¿ lgisfzg cª\ux¿;Dd k'¥ofpF5 . o;/L z/L/sf ljleGg sfo{ ug{sf 

nflu lg/Gt/ /ut ;Grfng ug{] k|0ffnLnfO{ /St;Grf/ k|0ffnL elgG5 . /St 

;Grf/ k|0ffnL /ut, d'6' / /St gnLx¿ ldn]/ ag]sf] x'G5 . 
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!=  /ut (Blood) 

/ftf], t/n ;+of]hL tGt'nfO{ /ut elgG5 . /ut 55% KnfHdf / 45% 

/Stsf]if ldn]/ ag]sf] x'G5 . 

KnfHdf xNsf kx]Fnf] /ªsf] t/n xf] . h'g 90% kfgL / 10% 7f]; j:t'x¿ 

ldn]/ ag]sf] x'G5 . KnfHdfn] kf]ifs tŒjx¿, xdf{]g, OGhfOdx¿ z/L/sf] Ps 

efuaf6 csf{] efudf k'¥ofpg] sfd ub{5 . z/L/sf] tfkj|md ;Gt'ngdf 

/fVb5 .  

dflg;sf] /utdf /ftf /St sf]if ;]tf /Stsf]if / Kn]6n]6\; u/L tLg 

lsl;dsf /Stsf]ifx¿ x'G5g\ . 

/ftf /Stsf]ifx¿ w]/} ;fgf x'G5g\ . logLx¿ c¿ /Stsf]ifx¿eGbf cToflws 

w]/} ;ª\Vofdf x'G5g\ . oL sf]ifdf Go'lSno; x'Fb}g . /ftf /Stsf]ifdf 

x]df]Unf]lag lkUd]G6 x'G5, h;sf sf/0fn] /ut /ftf] x'G5 . /ftf /Stsf]ifn] 

clS;hg / sfa{g8fOcS;fO8sf] cf];f/k;f/ ub{5g\ . logLx¿ /ftf] df;Ldf 

aG5g\ . k"/fgf /ftf /Stsf]if sn]hf] / lkmof]df gf; x'G5g\ . /utdf 

x]df]Unf]lagsf] sdL ePdf /StcNktf x'G5 . 

;]tf /Stsf]if /ftf /Stsf]ifeGbf 7'nf / /ªxLg x'G5g\ . logLx¿df Go'lSno; 

x'G5g\ . ;]tf /Stsf]ifn] z/L/df /x]sf /f]usf ls6f0f'x¿ dfg{] ub{5 . To;}n] 

logLx¿nfO{ z/L/sf] cfdL{ eGg] ul/G5 . dfgj z/L/df logLx¿sf] ;ª\Vof 

cTolws a9]df c¿ /St sf]ifx¿nfO{ gi6 ul/lbG5 . o:tf] ca:yfnfO{ /St 

SofG;/ elgG5 . logLx¿ klg /ftf] dfl;df aG5g\ .  

Kn]6\n]6\; Go'lSno; gePsf ;fgf /Stsf]if x'g\ . logLx¿n] /St gnL aflx/ 

au]sf] /utnfO{ hdfpg dbt u5{ . logLx¿ klg /ftf] df;Ldf aG5g\ . 

 d'6' (Heart) 

d'6' /St ;Grf/ k|0ffnLsf] k|d'v cª\u xf] . of] zlStzfnL sfl8{ofs 

df+;k]zLn] ag]sf] x'G5 . dflg;sf] d'6' p;sf] xftsf] d'7\7L a/fa/sf] x'G5 . 

of] kmf]S;f]sf] lardf /x]sf] x'G5 . o;nfO{ k]l/sfl8{od gfds kftnf] 

lemNnLn] 9fs]sf] x'G5 . pSt lemNnL / d'6'sf] leQfsf] lardf kf/bz{s t/n 

kbfy{ x'G5 . h;nfO{ k]l/sfl8{on km\n'8 (Pericardial fluid) elgG5 . dfgj 

d'6'df rf/cf]6f sf]7fx¿ x'G5g\, tL x'g\ M (i) bfofF cl/sn, (ii) bfofF 

e]lG6«sn, (iii) afofF cl/sn / (iv) afFof e]lG6«sn .  
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d'6'df ePsf] df+;k]zLdf lg/Gt/ v'Drg] / km}ng] rfn x'G5 . o;nfO{ d'6'sf] 

w8\sg elgG5 . oxL rfnn] ubf{ d'6'af6 /ut c¿ efux¿df k|;f/0f x'G5 . 

d'6'leq rf/cf]6f eNe (valve) x'G5g\ M 

 !=  6«fOsl:k8 eNe (Tricuspid valve) – bfofF cl/sn / bfofF e]lG6«sn  

  lardf 

 @=  dfO6«n eNe (Mitral valve) – afofF cl/sn / afofF e]lG6«sn lardf 

 #=  kNdf]g/L eNe (Pulmonary valve) – bfofF e]lG6«sn / kNdf]g/L  

  wdgLsf] lardf 

 $= Pcf]l6{s eNe (Aortic valve) – afofF e]lG6«sn / Pcf]6f{sf] lardf 

 

lrq g+= !(=!# M d'6'  (External structure) 

/St gnLx¿ (Blood versels) 

dfgj z/L/df tLg lsl;dsf /StgnLx¿ x'G5g\ . pSt gnLx¿n] z/L/df /utsf] 

;Grf/ ub{5g\ .  

!= wdgL (Arteriy) 

@= zL/f (Vein) 

#= s]lzsf (Capillary) 

 

 

 

lrq g+= !(=!$ M /St gnLx¿ 
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!=  wdgL (Arteriy) : d'6'af6 /ut z/L/sf ljleGg efux¿df k'¥ofpg] /St 

gnLnfO{ wdgL elgG5 . logLx¿ afSnf] df+;k]zLn] ag]sf x'G5g\ . logLx¿df 

/ut gx'Fbf klg r]lK6b}gg\ . 

@=  lz/f (Vein) M z/L/sf ljleGg efux¿af6 d'6';Dd /ut k'\¥ofpg] /St 

gnLnfO{ lz/f elgG5 . lz/fsf] leQf kftnf] df+;k]zLn] ag]sf] x'G5 . 

logLx¿df /ut gx'Fbf r]lK6G5g\ . logLx¿df /utsf] rfk sd x'G5 . 

/utnfO{ k5fl8 kms{g gbLg logLx¿df eNe x'G5g\ .  

#=  sf]lzsf (Capillary) : z/L/sf] sf]if sf]ifdf /ut k'¥ofpg / ToxfFaf6 /ut 

;ª\sng ug{sf nflu Psbd dl;gf /St gnLx¿ hfnf] h:t} km}lnP/ /x]sf 

x'G5g\ . pSt dl;gf /St gnLx¿nfO{ s]lzsf elgG5 . s]lzsfn] wdgLaf6 

cfPsf] /ut sf]if sf]ifdf k'¥ofpF5 eg] sf]ifsf]ifaf6 /ut ;ª\sng u/]/ 

lz/f;Dd k'¥ofpF5 . 

/St;Grf/ k|lj|mof (Blood circulation) 

 

lrq g+= !(=!% M Internal structure of heart with labeling 
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z/L/df ljleGg efuaf6 lz/f x'Fb} cfPsf] cz'4 /ut ;'k]l/o/ / OGkm]l/o/ e]g]sfjf 

x'Fb} d'6'sf] bfofF cl/sndf hDdf x'G5 . ha 

bfof cl/sn v'DrG5 6«fOsl:k6 eNe v'n]/ 

/ut bfofF e]lG6«sndf hfG5 . km]l/ bfof 

e]lG6«sn v'DrG5 / kNdf]g/L eNe v]n]/ /ut 

kNdf]g/L wdgL x'Fb} kmf]S;f]df k'U5 . kmf]S;f]df 

k'lu;s]kl5 cz'4 /utdf ePsf] 

sfa{g8fOcS;fO8 kmf]S;f]df 5f]l8G5 / 

kmf]S;f]df /x]sf] clS;hg lnG5 . ca pSt 

clS;hg o'St /ut kNdf]g/L lz/f x'Fb} afofF 

cl/sndf cfpF5 . ha afofF cl/sn v'DrG5 

afOsl:k8 eNe v'N5 / /ut afofF 

e]lG6«sndf hfG5 . k]ml/ afofF e]lG6«sn 

v'DrG5 . Pjl6{s eNe v'N5 . /ut afofF 

e]lG6«snaf6 Pcf]6f{ x'Fb} z/L/sf k|To]s 

efux¿df hfG5 . o;/L z/L/sf] ljleGg 

efudf k'u]sf] /ut sf]lzsfn] k|To]s 

sf]ifx¿df k'¥ofOlbG5 . km]l/ tL k|To]s 

efuaf6 s]lzsfn] cz'4 /ut ;ª\sng ub{5 . 

pSt ;ª\slnt /ut lz/f x'Fb} k'gM bfofF 

cl/sndf k'Ub5 . o;/L dfgj /St ;Grf/ 

lj|mof k"/f x'G5 . 
 

 

;Demg'kg{] s'/fx¿  

!=  hLjn] afFRgsf nflu ;Grfng ug{] k|lj|mofnfO{ hLjg k|lj|mof elgG5 . 

@=  hLjn] Zjf; k|Zjf; lj|mofdf jfo'd08naf6 clS;hg lng]  

 sfa{g8fOcS;fO8 kmfNg] ub{5g\ . 

#=  la?jfdf Zjf; k|Zjf;sf nflu :6f]df6f x'G5g\ . 

$=  la?jfn] a9L ePsf] kfgL kftdf ePsf] :6f]df6faf6 pT:j]bg lj|mofaf6 aflx/ 

 kmfN5g\ . 

%=  dfgj Zjf;k|Zjf; k|lj|mofdf gfs, Zjf; gnL / kmf]S;f]n] efu lnG5g\ . 

^=  hLjn] cfkm" h:t} gofF ;Gtlt pTkfbg ug{] k|lj|mofnfO{ k|hgg elgG5 . 
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&=  hLjx¿df cd}y'lgs / d}y'lgs k|hgg u/L b'O{ lsl;dsf k|hgg x'G5g\ . 

*=  xl/of la?jfn] k|sfzsf] pkl:yltdf sfa{g8fOcS;fO8 / kfgLåf/f cfkm\gf] 

 vfgf agfpg] k|lj|mofnfO{ k|sfz ;+Zn]if0f elgG5 . 

(=  k|sfz ;+Zn]if0f ubf{ la?jfn] sfa{g8fOcS;fO8 lng] clS;hg kmfNg] ub{5 . 

!)=  /St ;Grf/ k|0ffnLdf efu lng] cª\ux¿ d'6', /ut / /StgnLx¿ x'g\ . 

!!=  /utdf 55% KnfHdf / 45% /St sf]ifx¿ x'G5g\ . 

!@=  /utdf /ftf /Stsf]z (RBC) ;]tf /Stsf]if (RBC) / Kn]6n]6\; (Platelets) 

 u/L tLg k|sf/sf /St sf]ifx¿ x'G5g\ . 

s] tkfO{FnfO{ yfxf 5 < 

Dffgj z/L/df /ut  # b]lv $ dfOn k|lt306fsf] ultdf aU5 . 

cEof; 

!=  vfnL 7fpF eg{'xf];\ M 

 -s_  ;f; km]g{] eg]sf] ============== lng / =========km\ofFSg' xf] . 

 -v_  la?jfsf] kftdf /x]sf ========== n] pT:j]bg lj|mofdf dbt ub{5g\ . 

 -u_  lo:6df=============== åf/f k|hgg x'G5 . 

 -3_  /ftf /St sf]ifdf============= ePsfn] /ut /ftf] x'G5 . 

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

 -s_  Zjf;k|Zjf; lj|mofdf lg:sg] j:t' s'g xf] < 

  -c_ sfa{g8fOcS;fO8   -cf_ gfO6«f]hg  

  -O_ clS;hg   -O{_ cdf]lgof 

 -v_  ls/f km6\ofª\u|fn] s'g cª\uaf6 Zjf; km]5{g\ < 

  -c_ 5fnf    -cf_ luN; 

  -O_ ;f; gnL   -O{_ kmf]S;f] 

 -u_  /utdf x]df]Unf]lagsf] sdL ePdf s'g /f]u nfU5 < 

  -c_ ;'s]gf;   -cf_ /St cNktf 

  -O_ lnps]leof   -O{_ km's]gf; 



 271  

 -3_  d'6'af6 z/L/sf ljleGg efux¿df /ut k'¥ofpg] /St gnLnfO{ s]  

  elgG5 . 

  -c_ lz/f  -cf_ wdgL  -O_ g;f -O{_ sf]lzsf 

#=   l7s eP -_ lrx\g / a]l7s eP -×_ lrx\g nufpg'xf];\ M 

 -s_ s'g} ;hLjsf] z/L/ 6'lj|mP/ gofF ;Gtlt aGg] k|lj|mofnfO{ lkm;g elgG5 . 

 -v_ Kn]6\n]6\;n] 3fpdf /ut hDg dbt ub{5 . 

 -u_ k|sfz ;+Zn]if0f lj|mofdf la?jfn] sfa{g8fOcS;fO8 Uof; kmfN5 . 

 -3_ dfgj d'6'df rf/cf]6f sf]7fx¿ x'G5g\ . 

$=  hf]8f ldnfpg'xf];\ M 

 -s_ lgisfzg  -s_ gofF ;Gtlt pTkfbg ug{] lj|mof 

 -v_ k|hgg   -v_ kftaf6 kfgL kmfNg] lj|mof 

 -u_ pT:j]bg  -u_ la?jfn] vfgf agfpg] lj|mof 

 -3_ k|sfz ;+Zn]if0f -3_ clS;hg lng] / sfa{g8fOcS;fO8 kmfNg] lj|mof 

     -ª_ z/L/af6 cgfjZos kbfy{ aflx/ kmfNg] lj|mof 

%=  km/s 5'6\ofpg'xf];\ M 

 -s_ k|sfz ;+Zn]if0f / Zjf; k|Zjf; lj|mof 

 -v_ d}y'lgs k|hgg / cd}y'lgs k|hgg 

 -u_ /ftf /St sf]if / ;]tf /Stsf]if 

 -3_ lz/f / wdgL 

 -ª_ jfx\o uef{wfg / leqL uef{wfg 

 -r_ jfOg/L lkm;g / dlN6kn lkm;g 

^=   5f]6f] pQ/ lbg'xf];\ M 

 -s_  hLjg k|lj|mof eg]sf] s] xf] < 

 -v_  Zjf;k|Zjf; eGgfn] s]nfO{ a'emfpF5 < 

 -u_  ;/n hLjx¿n] sxfFaf6 Zjf; km]5{g\ < 

 -3_  dfgj z/L/df Zjf;k|Zjf; lj|mofdf efu lng] cª\ux¿sf] gfd n]Vg'xf];\ . 
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 -ª_  lgisfzg eg]sf] s] xf] < 

 -5_  dfgj z/L/df lgisfzg sfo{ ug{] cª\ux¿ s] s] x'g\ < n]Vg'xf];\ . 

 -h_  cd}y'lgs k|hggsf ljz]iftfx¿ s] s] x'g < 

 -em_  /St ;Grf/df d'6'sf] sfo{ pNn]v ug{'xf];\ . 

 -`_  k|sfz ;+Zn]if0f lj|mofsf nflu cfjZos kg{] j:t'x¿ n]Vg'xf];\ . 

 -6_  /utsf s'g} b'O{ sfo{x¿ n]Vg'xf];\ . 

 -7_  /utdf slt k|sf/sf /St sf]ifx¿ x'G5g\ < gfd n]Vg'xf];\ . 

 -8_  :6fr{ k/LIf0f eg]sf] s] xf] < 

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

 -s_ /ut /ftf] x'G5 . 

 -v_ d}y'lgs k|hggdf efn] / kf]yL hLj b'j}sf] cfjZostf kb{5 . 

*=  lrq sf]g{'xf];\ M 

 -s_ d'6'  -v_ kfrg k|0ffnL  -u_ dfgj d"q k|0ffnL 

(=  tn lbOPsf] lrqsf] gfdfs/0f ug{'xf];\ M 

 -s_ d'6'sf] leqL agfj6sf] lrq 

 

lrq g+= !(=!* 

 

This Photo by Unknown Author is licensed under CC BY-SA-NC 

https://www.biologycorner.com/worksheets/heart_internal.html
https://creativecommons.org/licenses/by-nc-sa/3.0/
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!)  5f]6f] l6Kk0fL ug{'xf];\ M 

 -s_ pT:j]bg  -v_ :6f]df6f  -u_ jl8ª   

 -3_ l/h]g]/]zg   -ª_ :kf]?n];g  -r_ ;f;gnL    

 -5_ k|sfz ;+Zn]if0f  

kl/of]hgf sfo{  

-s_  k|sfz ;+Zn]if0f k|lj|mofdf clS;hg Uof; lg:sG5 eGg] tYo k|of]ufTds 

¿kdf ug{'xf];\ / pSt k|of]u lrq;lxt n]Vg'xf];\ . 

-v_  la?jfn] hldgaf6 ;f];]/ lnPsf] kfgLdWo] a9L ePsf] kfgL kftåf/f jfo' 

d08ndf kmfN5 eGg] lj|mof k|of]uåf/f b]vfpg'xf];\ . o; k|of]usf] lgisif{ 

lrq;lxt n]Vg'xf];\ . 
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kf7–@)  k[YjLsf] agfj6 (Structure of Earth) 

  

k[YjL ;f}o{ kl/jf/df /x]sf] Pp6f u|x xf] . k[YjL ;a} ;hLjx¿sf] ;femf 3/  

xf] . u|xx¿ dWo] k[YjLdf dfq hLjx¿sf] cl:tTj /x]sf] 5 . hLjnfO{ cfjZos kg]{ 

xfjf kfgL tyf tfkj|md pknAw ePsfn] k[YjLdf hLjsf] cl:tTj ;Dej ePsf]  

xf] . cfsf/sf] b[li6n] x]bf{ k[YjL ;'Gtnf h:t} tndfly y]lKrPsf] t/ uf]nfsf/ 

b]lvG5 . o;sf pTt/L / blIf0fL w'|j y]lKrPsf] / lar efu cyf{t\ e"dWo/]vLo If]q 

km's]sf] 5 . k[YjLsf] e"dWo /]vLo efusf] Aof; sl/a !@, *)) ls=ld 5 eg] 

w'|jLo efusf] Jof; sl/a !@,&%! ls=ld= 5 . k[YjLsf] ;txsf] emG8} &! k|ltzt 

efu kfgLn] 9fs]sf] 5 eg] @( k|ltzt dfq hldg ;tx /x]sf] 5 . k[YjLnfO{ 

rf/}lt/af6 xfjfn] 3]l/Psf] 5 .  

k[YjLnfO{ :ynd08n (Lithosphere), hnd08n (hydrosphere) jfo'd08n 

(atmosphere) u/L tLg efudf afFl8Psf] 5 . k[YjLdf /x]sf] hldgsf] efunfO{ 

:yn d08n / kfgLsf] efunfO{ hgd08n elgG5 . k[YjLsf] aflx/ efu xfjfn] 

3]l/Psf] 5 h;nfO{ jfo'd08n elgG5 .  

k[YjLsf] aflx/L / leqL agfj6 km/s km/s 5 .  

k[YjLsf] aflx/L agfj6 (Eternal structure of the Earth) 

k[YjLsf] aflx/L efu s8f / ;txb]lv sl/a %) ls=ld=;Dd df]6fO ePsf] kfOPsf] 

5 . k[YjLsf] aflx/L agfj6nfO{ hldgsf] efu / kfgLsf] efudf 5'6ofpg ;lsG5 . 

k[YjLsf] aflx/L ;txdf x]bf{ kxf8, pkTosf, d}bfg, pRr ;d:yn, gbL, tfn, 

;d'Gb| cflb /x]sf] kfOG5 .  

kxf8 (Mountain) 

k[YjLsf] ;txdf xf]rfb]lv w]/} cUnf 

kxf8x¿ b]Vg' ePsf] 5 . ;fdfGotof 

;d'b| ;txaf6 #)) ld6/ jf 

;f]eGbf a9L prfO ePsf] e"efunfO{ 

kxf8 elgG5 . xf]rf kxf8x¿nfO{ 

8fF8f elgG5 . xfd|f] b]zsf] pQ/L 

efult/ y'k|} kxf8x¿ 5g\ . oxfFsf 

!*@( ld6/ -^))) lkm6_ eGbf 

cUnf o:tf kxf8x¿df afx|} dlxgf 

lrq g+= @)=! kxf8 
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lxpF kb{5 . o:tf kxf8x¿nfO{ lxdfn elgG5 . ;+;f/sf] ;a}eGbf cUnf] lxdfn 

;u/dfyf xf] . kxf8sf] aflx/L ;txdf df6f], luvf{, 9'ª\ufx¿ /x]sf x'G5g\ . s'g} 

s'g} kxf8sf] aflx/L efu;d]t s8f r6\6fgn] ag]sf x'G5g\ .  

d}bfg (Plain) 

;d'b| ;txb]lv @)) ld6/;Dd cUnf] hldgsf] ;dtn e'efunfO{ d}bfg elgG5 . 

d}bfg, gbL gfnfx¿n] lxdfn tyf kxf8b]lv aufP/ Nofpg] df6f] hLjhGt' / 

jg:klt cflb y'lk|P/ ag]sf] x'G5 . To;}n] d}bfg dlnnf] klg x'G5 . v]tLkftLsf 

nflu d}bfgsf] df6f] pko'St x'G5 .  

pkTosf (Valley)  

al/kl/af6 kxf8n] 3]l/Psf] larsf] ;dtn hldgnfO{ pkTosf (Valley) elgG5 . 

pkTosf 7'nf] srf}/f cfsf/sf] x'G5 . rf/}lt/sf kxf8af6 df6f], emf/kft cflb 

vf]nf gfnfn] aufP/ NofP/ oxfF y'kfg]{ ePsfn] oxfFsf] df6f] dlnnf] / pAhfp  

x'G5 . c¿0f, sf7df8f}F, kf]v/f, bfª, ;'v]{t cflb g]kfnsf k|d'v pkTosf x'g\ . 

pkTosfx¿ gbLn] df6f] y'kf/]/, tfn ;'s]/ jf k'l/P/ klg aGg ;S5g\ .  

 

lrq g+= @)=@ pkTosf 

pRr ;d:yn (Plateau)  

kxf8sf] 6'Kkf]df /x]sf] ;dtn hldgnfO{ pRr ;d:yn elgG5 . pRr ;d:yn 

klg kxf8L efu g} x'g\ t/ logLx¿sf] dflyNnf] efu kxf8 h:tf] r'Rrf] k/]sf] 

geO;Dd k/]sf] d}bfg h:t} ag]sf x'G5g\ . xfd|f] b]zsf] pQ/df kg]{ rLgsf] ltAat 

pRr ;d:yn xf] .  
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lrq g+= @)=# pRr ;d:yn 

gbL (River)  

cUnf] hldgaf6 xf]rf] hldglt/ lg/Gt/ alu/xg] kfgLsf] 7'nf] efunfO{ gbL 

elgG5 . gbxL¿ lxdfn, lxdtfn, tfn jf kfgLsf] d"naf6 pTklQ ePsf x'G5g\ . 

tnlt/ aUb} hfFbf gbLx¿ cfk;df ldl;Fb} 7'nf gbL aG5g\ / cGTodf ;d'Gb|df 

ldl;G5g\ .  

gbL lsgf/df pAhfp hldg x'G5 To;}n] ljZjdf g} k|frLg sfnb]lv dflg;x¿ 

gbL lsgf/fdf a:b} v]tLkftL tyf Joj;fo ub}{ cfO/x]sf] kfOG5 . g]kfnsf k|d'v 

gbLx¿ sf]zL s0ff{nL / u08sL x'g\ . gbLaf6 lah'nL lgsfNg, l;FrfO{ ug{, df5f 

kfng ug{ ;lsG5 .  

 

lrq g+= @)=$ gbL 
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tfn (Lake) 

jl/kl/ hldgn] 3]/]/ lardf /x]sf] kfgLsf] 7'nf] efunfO{ tfn elgG5 . tfn 

d}bfgb]lv lnP/ kxf8 / lxdfnL efudf klg aGb5g\ . /f/f tfn, ltlnrf] tfn, 

lxdfnL efudf kfOg] tfn x'g\ . km]jftfn a]ugf; tfn, ¿kftfn cflb kxf8df 

kfOg] tfn x'g\ . 3f]8f3f]8L tfn, la;xhf/L tfn cflb t/fO{df kfOg] tfn x'g\ . 

tfn hnLo tyf l;d;f/ hGt' / jg:kltsf] hLjgsf] k|d'v cfwf/ xf] . tfnx¿df 

df5f kfNg], 8'ª\uf rnfpg] cflb ug{ ;lsG5 .  

 

lrq g+= @)=% tfn 

;d'b| (Sea) 

k[YjLsf] ;txdf /x]sf kfgLsf 7'nf efunfO{ ;d'b| elgG5 . k[YjLdf /x]sf] kfgLsf] 

efudWo] clwsf+z efu ;d'b|n] cf]u6]sf] 5 . k|zfGt dxf;fu/, cfGw| dxf;fu/, 

lxGb dxf;fu/ h:tf 7'nf dxf;fu/x¿ g} ;d'b| x'g\ . ;d'b|df kfgL hxfh rnfpg] 

df5f dfg]{, ljleGg ;d'b|L hLjx¿sf] v]tL cflb ug{ ;lsG5 . ;d'b|df oftfoft 

;xh / ;'ne x'g] x'Fbf o;nfO{ ljsf;sf] cfwf/ klg dflgG5 . k[YjLdf kfOg] 

;a}eGbf ;fgf Ps sf]ifLo b]lv ;a}eGbf 7'nf ax'sf]ifLo hLj x\j]n klg ;d'b|df g} 

kfOG5g\ .  

k[YjLsf] leqL agfj6 (Internal structure of Earth)  

k[YjLsf] pTkTtL x'Fbf of] c;fWo} tftf] /ftf] kUn]sf] uf]nf h:t} lyof] . lj:tf/} hfFbf 

k[YjLsf] aflx/L efu s8f / lr;f] ag]sf] t/ o;sf] leqL efu cem} /ftf], tftf] / 

kUn]sf] ca:yfdf 5 . k[YjLsf] leqL efunfO{ r6\6fgsf] ca:yf / agfj6sf] 

lx;fan] rf/ txdf ljefhg ul/Psf] 5 .  

-s_ aflx/L cfj/0f s|i6 (Crust) -v_ larsf] tx jf DofG6n (Mantle) -u_ aflx/L 

sf]/ (Outer core) -3_ leqL sf]/ (Inner core) 
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-s_  j|m:6 (Crust)  

k[YjLsf] ;a}eGbf aflx/L efunfO{ s|:6 (Crust) elgG5 . k[YjLsf] ;txb]lv 

%) ls=ld= leq;Ddsf] efunfO{ j|m:6 elgG5 . t/ o;sf] df]6fO ;a} 7fpFdf 

Psgf; 5}g . of] efu df6f] tyf r6\6fgaf6 ag]sf] x'G5 . o;sf] aflx/L 

;txdf xfdL 3/ agfpg], v]tLafnL nufpg] af6f] 3f6f] cflb ljsf; lgdf{0f 

;+/rgf agpg] ub{5f}F . gbL, tfn, vf]nf, ;d'b|, jghª\unf cflb o;} txsf] 

;txdf /x]sf 5g\ . olb txsf] ;txleq r6\6fg, wft' sf]Onf, vlgh OGwg 

cflb /x]sf] kfOG5 . hldgd'lgsf] kfgLsf] ;|f]t klg oxL txdf kfOG5 .  

-v_ larsf] tx jf DofG6n (Mantle)  

j|m:6eGbf leq /x]sf] efunfO{ DofG6n elgG5 . o;sf] df]6fO sl/a @()) 

ls=ld=;Dd /x]sf] 5 . o; txdf j|m:6sf] t'ngfdf a9L tfkj|md /x]sf] 5 . 

o; txdf emG8} &%)
0C b]lv @%))

0C ;Dd tfkj|md /x]sf] 5 . olt w]/} 

tfkj|md x'Fbf klg j:t'x¿ 7f]; / nlrnf] cj:yfdf g} /x]sf x'G5g\ . o; 

efudf kmnfd, DofUg]l;od, l;lns]6 h:tf vlghx¿ /x]sf x'G5g\ .  

-u_  aflx/L sf]/ (outer core) 

DofG6neGbf leq /x]sf] txnfO{ aflx/L sf]/ elgG5 . o;sf] df]6fO sl/a 

@!)) ls=ld= x'G5 . o; txdf @%))
0C b]lv #)))

0C ;Dd tfkj|md /x]sf] 

x'G5 . o; txdf kmnfd, sf]afN6, lgs]n h:tf u/f}F wft'x¿ / r6\6fg 

klUnPsf] ca:yfdf x'G5g\ .  

-3_  leqL sf]/ (Inner core) 

leqL sf]/ k[YjLsf] leqL efu xf] . o;sf] df]6fO sl/a !#)) ls=ld= x'G5 . 

o;sf] tfkj|md sl/a #)))
0C b]lv %)))

0C ;Dd x'G5 . o; efudf 

cToflws a9L rfk x'G5 . of] efudf a9L rfkn] ubf{ kmnfd, lgs]n h:tf 

u/f}F wft'x¿ klg sl;P/ 7f]; ¿kdf /x]sf x'G5g\ .  
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lj|mofsnfk ! M Pp6f s'v'/fsf] cG8f lng'xf];\ . pSt cG8fnfO{ kfgLdf  

pdfNg'xf];\ . pdfn]sf] cG8fnfO{ tftf] 5Fb} af]j|mf ;Fu} rSs'n] b'O{ efu x'g] u/L 

sf6\g'xf]; ca o;sf] leqL agf]6nfO{ k[YjLsf] leqL agf]6;Fu t'ngf ug'{xf];\ . 

ydf]{ld6/ cG8fsf] ljleGg txdf 3';f/]/ x]g'{xf];\ s] tfkj|md hlt leq uof] Tolt 

a9L 5 < l6kf]6 ug'{xf];\ .  

r6\6fg (Rocks)  

k[YjLsf] aflx/L ;txdf ePsf] 7f]; / s8f kbfy{nfO{ r6\6fg elgG5 . xfd|f] jl/kl/ 

b]lvg] kxf8x¿sf] agf]6 r6\6fgx¿af6 ePsf] x'G5 . r6\6fg 6'j|mf 6'j|mf eP/ df6f] 

lgdf{0f ePsf] x'G5 . To;}n] df6fdf ;;fgf r6\6fgsf 6'j|mfx¿ kfOG5 . r6\6fg 

ljleGg k|sf/sf tŒjx¿ ldnL ag]sf x'G5g\ .  

r6\6fgsf ef}lts u'0fx¿ (Physical properties of Rocks) 

!=  r6\6fgx¿ clt ;fgf b]lv 7'nf s0fx¿ ldn]/ ag]sf x'G5g\ .  

@=  r6\6fgx¿ s8f / g/d b'j} lsl;dsf x'G5g\ .  

#=  r6\6fg km/s km/s x'G5g\, h:t} M /ftf], xl/of], sfnf] ;]tf] cflb .  

r6\6fgsf k|sf/x¿ (Types of Rocks) 

pTkTtL tyf lgdf{0fsf cfwf/df r6\6fgnfO{ lgDgfg';f/ tLg lsl;ddf ljefhg 

ul/Psf] 5 .  

-s_  cfUg]o r6\6fg (Igneous Rock)  

-v_  kq] r6\6fg (Sedimentary Rock) 

-u_  kl/jlt{t r6\6fg (Metamorphic Rock) 

-s_ cfUg]o r6\6fg (Igneous Rock) 

ljleGg ef}ule{s sf/0fn] k[YjLsf] leqL 

efudf /x]sf] DofUdf k[YjLsf] 

;txaflx/ lg:sG5 . o;/L lg:s]sf] 

j:t'nfO{ nfef elgG5 . pSt nfef 

;]nfP/ ag]sf] r6\6fgnfO{ cfUg]o 

r6\6fg elgG5 . o;/L nfef lg:sFbf 

aGg] vfN8fnfO{ j|m]6/ (Crater)  

elgG5 .  

cfUg]o r6\6fg k[YjLsf] pTklQsfnb]lv 



 280  

g} lgdf{0f x'Fb} cfPsfn] o;nfO{ k|f/lDes r6\6fg klg elgG5 . nfefaf6 

cfUg]o r6\6fg aGg] ePsfn] o;df hLjfjz]ifx¿ kfOFb}g . o; lsl;dsf] 

r6\6fgdf kfgL l5g{ ;Sb}g\ . pbfx/0f M u|]gfO6, Ko'ld;, clA;l8og r6\6fg 

u|]gfO6 sfnf] /ªsf] s8f r6\6fg xf] o;nfO{ lgdf{0f sfo{df k|of]u ul/G5 .  

-v_ kq] r6\6fg (Sedimentary Rock) 

ljleGg sf/0fn] k[YjLsf] ;txdf /x]sf j:t'x¿ 6'lj|mG5g\ . pSt j:t'x¿nfO{ 

gbL, jiff{, jfo' cflbn] aufP/ nu]/ Ps 7fpFdf y'lk|Fb} hfFbf tL j:t'x¿sf] 

txtx aGb} hfG5 . w]/} tx y'lk|Fbf tNnf] txdf cTolws rfk kb{5 h;n] 

ubf{ ltgLx¿ cfk;df 6fFl;P/ s8f r6\6fg aGb5 . o;/L aGg] r6\6fgnfO{ 

kq] r6\6fg elgG5 . kq] r6\6fg ;d'b|sf] lkFwdf gbLsf] lsgf/df kfOG5g\ . 

kq] r6\6fg kfgLn] aufP/ NofPsf] ljleGg kbfy{x¿ ldn]/ ag]sf] x'gfn] 

o;df ljleGg lsl;dsf hLjfjz]ifx¿ kfOG5g\ .  

 dxTjk"0f{ kq] r6\6fg M  

 -c_  ;ª\u'l6sf (Conglomerate) : o;nfO{ sª\s8 r6\6fg klg elgG5 .  

 -cf_  :ofG8:6f]g (Sandstone) M of] afn'jfsf s0fx¿ 6fFl;P/ ag]sf] x'G5 .  

 --O_  ;]n (Shale) : of] l;N6 / Sn] ldnL ag]sf] x'G5 .  

 -O{_  r'g 9'ª\uf (Lime stone) : ;d'b|L hgfj/x¿sf] aflx/L cfj/0f /  

  x8\8Lsf 6'j|mfx¿sf] tx tx ldn]/ ag]sf] x'G5 .  

-u_  kl/jlt{t r6\6fg (Metamorphic rock) 

tfk / rfksf] sf/0fn] r6\6fgx¿ Ps ¿kaf6 csf]{ ¿kdf kl/jt{g x'G5g\ . 

o;/L Ps ¿kaf6 kl/jlt{t eO{ csf]{ ¿k aGg] r6\6fgnfO{ kl/jlt{t r6\6fg 

elgG5 . kq] jf cfUg]o r6\6fgdf a9L tfk / rfk kbf{ ltgLx¿sf] ¿kdf 

kl/jt{g eP/ kl/jlt{t r6\6fg aG5 .  

r6\6fg kl/jlt{t r6\6fg 

r'g 9'ª\uf, 8f]nf]dfO6 Sjf6{hfO6 

sf]Onf l;ªd/d/ 

k'gM u|fkmfO6 kl/jt{g u|fkmfO6, :n]6 

u|]gfO6, l8of]/fO6 lg;, l;:6 
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lj|mofsnfk @  

cfkm\gf] jl/kl/ kfOg] r6\6fgx¿ ;ª\sng ug'{xf];\ . pSt r6\6fgx¿ s'g 

lsl;dsf r6\6fgx¿ x'g 5'6\6fO{ tflnsfdf k|:t't ug'{xf];\ .  

r6\6fgsf] pkof]lutf  

-s_  s8f lsl;dsf] r6\6fgx¿ lgdf{0f sfo{sf] nflu k|of]u ul/G5 .  

-v_  r6\6fgnfO{ s'Fb]/ ljleGg lsl;dsf d"lt{x¿ agfOG5 .  

-u_  l;ª\ud/d/ (Marble) nfO{ ;hfj6sf nflu k|of]u ul/G5 .  

-3_  u|]gfO6 d7 dlGb/ agfpg tyf 3/ 5fpgsf nflu pkof]u ul/G5 .  

-ª_  r6\6fgaf6 ax'd"No /Tgx¿ (Gems) k|fKt ug{ ;lsG5 .  

g]kfndf kfOg] s]xL dxTjk"0f{ r6\6fgx¿ (Some Important Rocks 

Found in Nepal)  

 r6\6fg    kfOg] :yfg  

!=  ;ª\u'l6sf    vf]nf gfnf tyf gbL lsgf/  

@=  l;lnsf    vf]nf gfnf tyf gbL lsgf/ 

#=  l;lnsf    vf]nf gfnf tyf gbL lsgf/  

$=  l;ª\ud/d/   uf]bfj/L  

%=  :n]6     tgx'Fsf] aGbLk'/  

vlgh (Minerals)  

k|s[ltdf kfOg] 7f]; kbfy{x¿ h;df sd;]sd Pp6f wft'sf ld>0f x'G5 Tof] 

kbfy{nfO{ vlgh elgG5 . vlghnfO{ wft' lgsfNg ;lsg] vlgh / wft' lgsfNg 

g;lsg] vlgh u/L b'O{ efudf ljefhg ul/Psf] 5 .  

!=  wft' lgsfNg ;lsg] vlgh M– vlghaf6 s'g} Pp6f wft' lgsfNg ;lsG5 eg] 

Tof] vlghnfO{ wft' lgsfNg ;lsg] vlgh elgG5 . Jofj;flos ¿kdf wft' 

lgsfNg ;lsg] vlghnfO{ pSt vlghsf] wfp (ore) elgG5 . h:t} x]df6fO6 

kmnfdsf] wfp xf] . rfNsf]kfO/fO6 tfdfsf] wfp xf] .  

@=  wft' lgsfNg g;lsg] vlgh M– vlghnfO{ wft' lgsfNg k|of]u gul/g] cyjf 

pSt vlghaf6 wft' lg:sb}g eg] Tof] vlghnfO{ wft' lgsfNg g;lsg] 

vlgh elgG5, oL vlghx¿df SoflN;od, ;f]l8od, kf]6fl;od h:tf wft' 
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eP tfklg logLx¿nfO{ Jofj;flos ¿kdf lgsfNg ;lsFb}g . logLx¿ 

l;d]G6, /f;folgs dn, kTy/, OGwg cflbsf ¿kdf k|of]u ug{ ;lsG5 .  

vlghsf u'0fx¿ (Characteristics of Minerals) 

!=  vlghsf] cfkm\g} /ª x'G5 .  

@=  vlghsf] cfkm\g} 6ns x'G5 .  

#=  vlgh k|foM s8f x'G5 .  

$=  vlghsf s0fx¿ dl0fe cfsf/sf x'G5g\ .  

g]kfndf kfOg] s]xL k|d'v vlghx¿ (Some Important Minerals found in Nepal)  

j|m=;+=  vlgh  k|d'v wfp  kfOg] :yfg  

!=  kmnfd (Iron) x]df6fO6, 

ofUg]6fO6  

nlntk'/sf] km'nrf]sL, /fd]5fksf] 

7f];], tgx'Fsf] nAbL, lrtjgsf] 

lhvfafª  

@=  tfdf (Copper) rfNsf]kfO/fO6  dsjfgk'/sf] sfln6f/, wflbª 

;f]n'v'Da' pbok'/, tgx'F, afUn'ª, 

ef]hk'/ / 88]nw'/f  

#=  l;;f (lead) Uofn]gf  u0f]z lxdfn, km'nrf]sL, dsjfgk'/, 

;f]n'v'Da'  

$= h:tf (Zinc)  u0f]z lxdfn, ;ª\v'jf;ef, 

dsjfgk'/, km'nrf]sL  

%= r'g9'ª\uf   pbok'/, c3f{vfFrL, sfe|], bfª, 

l;Gw'nL, ;'v]{t  

^=  u|fkmfO6   Onfd, wgs'6f, l;Gw'kfNrf]s, 

;ª\v'jf;ef  

df6f] (Soil)  

df6f] k|foM ;a} hLjx¿sf] cf>o :yn xf] . df6f]af6 jg:kltn] cfkm\gf] vfgf 

agfpg cfjZos kbfy{ kfpF5 . w]/} hgfj/x¿n] cfkm\gf] hLjgrj|m df6f]d} k"/f 
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ub{5g\ . df6f]n] k[YjLdf kfOg] hLjx¿nfO{ cg's"n jftfj/0f k|bfg ub{5 . df6f] 

ljleGg lsl;dsf ch}ljs / h}ljs j:t'sf] ;;fgf 6'j|mfx¿sf] ;dL>0f xf] .  

df6f] aGg] k|lj|mof  

k[YjLdf rln/xg] ljleGg lsl;dsf, k|fs[lts ef}uf]lns tyf jftfj/0fLo sf/0faf6 

7'nf 7'nf r6\6fg lvOP/, km'6]/, 6'lj|mP/ ;;fgf s0fx¿df kl/jt{g  

x'G5g\ . pSt s0fx¿af6 df6f] aGb5, h:t} M gbLn] 7'nf 7'nf 9'ª\ufx¿ aufP/ 

NofpFbf Ps cfk;df 7f]lsG5g\ . o;/L 7f]lsbf r6\6fg 6'lj|mP/ df6f] aGb5 .  

df6f]sf] agfj6 (Structure of soil) 

df6f] ljleGg lsl;dsf ch}ljs kbfy{x¿ / h}ljs kbfy{x¿ ldn]/ ag]sf] x'G5 . 

;fwf/0ftof df6f]df r6\6fgsf ;;fgf s0fx¿, vlgh kbfy{ xfjf, kfgL / h}ljs 

kbfy{x¿ x'G5g\ . df6f]sf] lsl;dcg';f/ To;df kfOg] tŒjx¿ klg km/s km/s 

x'G5g\ . df6f]sf] agf]6df ljleGg txx¿ x'G5g\ . dflyNnf] txdf w]/} h}ljs kbfy{ 

x'G5 . bf];|f] txdf s]xL h}ljs kbfy{, af]6la?jfsf h/f, ls/f km6ofª\u|f / cGo 

j:t'x¿ x'G5g\ . t];|f] txdf vlgh tŒjx¿ h:t} kmnfd, cfNdf]lgod cflb  

x'G5g\ . clGtd txdf d"n r6\6fgL kbfy{ /x]sf] x'G5 .  

lj|mofsnfk #  

Pp6f ;kmf l;;L lng'xf];\ . To;df cfwf hlt ;kmf kfgL /fVg'xf];\ . clnslt 

df6f] Nofpg'xf];\ . pSt df6f] kfgL ePsf] l;;Ldf vGofpg'xf];\ . l;;LnfO{ lj:tf/} 

s]xL ;do;Dd xNnfpg'xf];\ . To;kl5 To;nfO{ s'g} 7fpFdf grnfO{sg /fVg'xf];\ . 

s]xL ;dokl5 l;;Ldf x]g'{xf];\ . s] s] b]Vg'x'G5 l6kf]6 ug'{xf];\ . lzIfssf] 

;xof]udf sIffsf]7fdf 5nkmn ug'{xf];\ .  

df6f]sf] k|f]kmfOn (Soil profile) 

s'g} 7fpFsf] hldgsf] ;txb]lv tn leqL efu;Ddsf] df6f]sf] k|sf/ b]vfO{ 

lvlrPsf] lrqnfO{ ;f] 7fpFsf] df6f]sf] k|f]kmfOn elgG5 . 7fpFcg';f/ df6f]sf] 

k|f]kmfOn km/s x'G5 . ;fdfGotof df6f]sf] ;txdf dl;gf] df6f], ;8]un]sf 

hLjhGt'' tyf jg:kltx¿sf caz]ifx¿ x'G5g\ . o;nfO{ xo'd; elgG5 .  
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lrq @)=*  Soil Profile 

e'Ifo / lgIf]k0f (Erosion and Deposition) 

xfjf, x'/L, kfgLn] ;txsf] df6f] p8fP/ jf aufP/ n}hfg'nfO{ e"Ifo (Erosion) 

elgG5 . To:t} klx/f] hfg' vf]nf, gbL, gx/ s'nf] cflbn] hldg eTsfP/ aufO{ 

n}hfg'nfO{ klg e"Ifo elgG5 .   

o;/L vf]nfgfnf, gbL cflbn] aufP/ nu]sf] df6f] ;dy/ 7fpFdf nu]/ y'kfl/lbG5 . 

o;/L aufPsf] df6f]nfO{ y'kfg]{ k|lj|mofnfO{ lgIf]k0f (Depostition) elgG5 .   

 

lrq  @)=( Soil Erosion 

df6f]sf] ;+/If0f (Conservation of soil) 

df6f] k|s[ltsf] k|d'v ;fwg xf] . h'g ;a} hLjx¿sf] cf>o:yn xf] . xfd|f] b]zsf] 

clwsf+z efu kxf8L e]u ePsfn] jiff{sf] kfgLn] w]/} e'Ifo eO/x]sf] 5 . To;}n] 

o;sf] ;+/If0f lgDgfg';f/ 5g\ .  

!= jghª\un km8fgLnfO{ /f]Sg'kb{5 .  
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@=  vfnL rf}/ / gfª\uf 8fF8fx¿df j[If/f]k0f ug'{kb{5 .  

#=  kxf8L If]qdf u/f u/f agfP/ v]tL ug'{kb{5 .  

$=  gbL s6fg x'g] If]qdf 9'ª\ufsf] 7'nf] kvf{n nufpg'kb{5 / gbL s6fg 

 /f]Sg'kb{5 .  

;Demg'kg]{ s'/fx¿  

1. k[YjLsf] aflx/L ;txdf kxf8, pkTosf d}bfg, pRr ;u/:yn cflb h:tf 

 hldgsf] efu / ;d'b|, gbL tfn cflb kfgLsf efux¿ cflb 5g\ .  

2. k[YjLsf] ;txdf sl/a #)Ü hldgsf] efu / &)Ü hlt kfgLsf] efu 5 .  

3. k[YjLsf] leqL agfj6 tLgcf]6f tx ldn]/ ag]sf] 5 .  

4. kfgLsf 7'nf 7'nf efunfO{ ;d'b| elgG5 . k[YjLdf ;ftcf]6f k|d'v 

 dxf;fu/x¿ 5g\ .  

5. k[YjLsf] ;txdf ePsf 7f]; Pjd\ s8f j:t'nfO{ r6\6fg elgG5 .  

6. cfUg]o, kq] / kl/jlt{t u/L r6\6fg tLg lsl;dsf x'G5g\ .  

7. kq] / cfUg]o r6\6fg kl/jt{g eO{ kl/jlt{t r6\6fg aG5 .  

8. g]kfndf ;ªu'l6sf, :ofG8:6f]g, l;lnsf, r'g9'ª\uf, l;ª\ud/d/ :n]6 cflb 

 r6\6fg kfOG5 .  

9. k[YjLleqsf] DofUdf aflx/ cfO{ ;]nfP/ ag]sf] r6\6fgnfO{ cfUg]o r6\6fg 

 elgG5 .  

10. hldgleq /x]sf] sd;]sd Pp6f dfq eP klg wft' /x]sf] 7f]; kbfy{nfO{ 

 vlgh elgG5 .  

11. vlgh kbfy{, r6\6fgsf 6'j|mfx¿ afn'jf, hLljt j:t' / d[t j:t'sf] cjz]if 

 ldnL df6f] ag]sf] x'G5 .  

12. j[If/f]k0f u/]/ u/}uf/f agfO{ v]tL u/]/ gbL lsgf/df afFw agfP/, j[If/f]k0f 

 u/]/ df6f]sf] ;+/If0f ug{ ;lsG5 .  

s] tkfO{nfO{ yfxf 5  

k[YjLsf] leqL sf]/sf] tfkj|md 5000ºC - 6000ºC 5 / oxfF kmnfd / lgs]n 7f]; 

cj:yfdf x'G5g\ .  
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cEof;  

!=  vfnL 7fpF eg'{xf];\ M  

 -s_ k[YjLsf] jl/kl/ 3]g]{ cfj/0fnfO{ =======elgG5 .  

 -v_ k[YjLsf] s]Gb|Lo efunfO{ ========elgG5 .  

 -u_ ljleGg kbfy{sf] tx tx ldnL ==== r6\6fg aG5 .  

 -3_ e"Ifo / ======;fy ;fy} eO{ /xg] k|lj|mof x'g\ .  

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

 -s_  tnsf dWo] s'g rfFxL k[YjLsf] leqL efudf kfOG5 .  

  -c_ d}bfg  -cf_ gbL   

  -O_ DofUdf  -O{_ kxf8  

 -v_  l;d]G6 agfpg k|of]u u/Lg] r6\6fg s'g xf] < 

  -c_ l;ª\d/d/   -cf_ :ofG8:6f]g   

  -O_ r'g 9'ª\uf    -O{_ Ko'lg;  

 -u_  cfUg]o r6\6fg s;/L aG5 < 

  -c_ ljleGg kbfy{sf] tx ldn]/  -cf_ nfef hd]/  

  -O_ kq] 6\6fg kl/jt{g eP/  -O{_ h}ljs kbfy{x¿ s'x]/  

 -3_  vlghx¿nfO{ slt k|sf/df ljefhg ul/Psf] 5 < 

  -c_ Ps  -cf_ b'O{  -O_ tLg  -O{_ rf/  

#=  l7s eP - √ _ lrx\g / a]l7s eP - ×_ lrx\g nufpg'xf];\ M 

 -s_  cfUg]o r6\6fgdf hLjfjz]if kfOG5 .  

 -v_  k[YjLsf] leqL efudf pRr tfk / rfk x'G5 .  

 -u_  kxf8 ;fdfGotof #)) ld6/eGbf cUnf x'G5g\ .  

 -3_  vlghsf s0fx¿sf] lglZrt cfsf/ x'Fb}g .  
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$=  hf]8f ldnfpg'xf];\ M 

 -s_      -v_  

 d}bfg   c_ #)) ld6/ eGbf cUnf] hldgsf] efu  

 kxf8   cf_ jl/kl/af6 kxf8n] 3]l/Psf] lardf ;Dd k/]sf] hldg  

 pkTosf   O_ @)) ld6/;Dd cUnf] hldgsf] ;dtn e'efu  

 tfn    O{_ k[YjLsf] ;txdf /x]sf kfgLsf 7'nf efu  

    p_ jl/kl/ hldgn] 3]/]/ lardf kfgL hDdf ePsf] 7'nf] efu  

%=  km/s n]Vg'xf];\ M -b'O{cf]6f_  

 -s_ cfUg]o r6\6fg / kq] r6\6fg  

 -v_ d}bfg / pRr ;d:yn  

 -u_ aflx/L sf]/ / leqL sf]/  

 -3_ s|:6 / DofG6n  

 -ª_ :ynd08n / hn d08n  

^=  tnsf hafkm lbg'xf];\ M  

 -s_  k[YjLsf] aflx/L ;tx s] s] ldn]/ ag]sf] x'G5 < 

 -v_  k[YjLsf] leqL efunfO{ slt txdf afF8\g ;lsG5 < 

 -u_  r6\6fg slt k|sf/sf x'G5g\ < k|To]ssf] b'O b'O{cf]6f pbfx/0f lbg'xf];\ .  

 -3_  s'g r6\6fgdf hLjfjz]if kfOG5 < 

 -ª_  kl/jlt{t r6\6fg s;/L aG5 < pbfx/0f klg lbg'xf];\ .  

 -r_  r6\6fgsf] s'g} rf/cf]6f pkof]lutf n]Vg'xf];\ .  

 -5_  df6f] s;/L aG5 < 

 -h_  vlghsf s'g} rf/cf]6f pkof]lutfx¿ n]Vg'xf];\ .  

 -em_  e"–Ifo /f]syfdsf s'g} b'O{cf]6f pkfo n]Vg'xf];\ .  

 -`_ df6f]sf] k|f]kmfOn s]nfO{ elgG5 < 
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&=  tnsf] lrq x]/L k|Zgsf] pQ/ lbg'xf];\ M  

  

 -s_ s, v, u / 3 sf] gfd n]Vg'xf];\ .  

 -v_ s'g txdf hLjx¿sf] af;:yfg /x]sf] x'G5 .     

 -u_ ;a}eGbf afSnf] / kftnf] tx s'g s'g x'g\ < 

*=  df6f]sf] k|f]kmfOn b]vfpg] lrq sf]/L o;sf] j0f{g ug'{xf];\ M 

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

 -s_  kq] r6\6fgdf hLjfjz]if kfOG5 .  

 -v_  e"Ifo / lgIf]k0f ;Fu;Fu} x'g] ub{5 .  

 -u_  k[YjLsf] aflx/L sf]/df wft'x¿ / r6\6fg klUnPsf] ca:yfdf x'G5g\ .  

 3_  k[YjLsf] sf]/df /x]sf] vlgh / r6\6fg cToflws tfkj|md eP tfklg  

  7f]; ca:yfdf /xg'sf] sf/0f s] xf] .  

!)=  5f]6s/Ldf l6Kk0fL ug'{xf];\ M  

 -s_ nfef    -v_ vlgh   -u_ DofUdf    

 -3_ pRr ;d:yn  -ª_ df6f]   -r_ e'Ifo    

 -5_ lgIf]k0f  

kl/of]hgf sfo{  

cfˆgf] ljBfno jf 3/ j/k/sf] glhssf] kxf8 jf gbL lsgf/df s;/L e"Ifo 

eO/x]sf] 5 < To;sf] cWoog u/L To;sf] /f]syfd ug]{ pkfo;lxtsf] Pp6f 

k|ltj]bg tof/ ug'{xf];\ .  

-s_ 

-v_ 

-u_ 

-3_ 
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kf7–@!  df};d / xfjfkfgL (Weather and Climate)  

  

xfd|f] j/k/sf] jftfj/0fdf slxn] s8f 3fd nflu/x]sf] x'G5, slxn] hf8f] eO/x]sf] 

x'G5 eg] slxn] x'/L atf; rln/x]sf] x'G5 . ljleGg sf/0fx¿sf] xfd|f] j/k/sf] 

jftfj/0fdf ljleGg kl/jt{gx¿ b]Vg ;lsG5 . o;/L lglZrt If]qsf] lglZrt 

;dofjlwdf 3fd, kfgL, xfjf, tfkj|md cflbn] l;h{gf u/]sf] jfo'd08nLo 

l:yltnfO{ df};d elgG5 . df};d l5gl5gdf kl/jt{g eO/xG5 . df};d kl/jt{gsf] 

c;/ ;fgf] 7fpFdf b]lvG5 . h:tf] afbn nfUg', jiff{ x'g', lxpF kg'{ ,t';f/f] kg'{, 

atf; rNg' cflb df};dsf ljleGg ca:yfx¿ x'g\ .  

afbn (Cloud) 

k[YjLsf] ;txdf /x]sf] kfgL 3fdsf] tfksf] sf/0fn] afkm ag]/ jfo'd08ndf  

hfG5 . kfgLsf] afkmf dfly uPkl5 lrl;G5 / pSt lr;f] afkm w'nf]sf s0fx¿;Fu 

ldl;P/ afbn aGb5 .  

jiff{ (Rain)  

cfsf;df /x]sf] afbnnfO{ xfjfn] Ps 7fpFaf6 p8fP/ csf]{ 7fpFdf  

k'¥ofpF5 . afbn ;b}{ hfFbf cUnf] kxf8 / 7'nf] hª\unsf] glhs k'u]kl5 lrl;Pkl5 

kfgLsf] l9sfdf kl/0ft x'G5 . pSt kfgLsf] l9sf jiff{sf] ¿kdf k[YjLsf] ;txlt/ 

em5{ .  

lxpF (Snow) 

afbn w]/} cUnf] kxf8x¿df k'Ubf o;df /x]sf kfgLsf s0fx¿ cTolws lr;f]sf] 

sf/0fn] hGd yfNb5g\ . hd]sf kfgLsf s0fx¿ Ps cfk;df 6fFl;P/ lxpFsf 

¿kdf cUnf kxf8x¿df v:b5 .  

t';f/f] (Dew Drops) 

w]/} hf8f]sf] df};ddf /flt w]/} lr;f] x'G5 . cTolws lr;f]sf] sf/0fn] afbndf 

/x]sf] kfgLsf] afkm hd]/ dl;gf s0fx¿df kl/0ft x'G5 . tL dl;gf kfgLsf 

s0fx¿ t';f/f]sf ¿kdf hldgsf] ;txdf v:5 .  

xfjf rNg' cyjf atf; (Wind)  

xfjf ljleGg Uof;x¿sf] ld>0f xf] . xfjfdf Uof;sf c0f'x¿ v's'nf] u/L a;]sf 

x'G5g\ . ;'O{sf] tfkn] xfjfsf c0f'x¿ tfltG5g\ . tft]sf c0f'x¿ xn'sf x'G5g\ 
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To;}n] ltgLx¿ dflylt/ hfG5g\ / lr;f] c0f'x¿ Tof] 7fpF cf]u6\g cfpF5g\ h;n] 

ubf{ xfjf rn]sf] dx;'; x'G5 . olb oL c0f'x¿sf] rfn Psbd l56f] eof] eg] xfjf 

l56f] rNg yfN5 h;nfO{ atf; elgG5 . atf;sf] 7'nf] ¿knfO{ x'/L elgG5 . 

h;n] j/Lkl/sf j:t' p8fpg], ?v n8fpg] h:tf ljgf; ub{5 .  

xfjfsf] rfn (Movement of air)  

;d'b|L txdf xfjf rNbf lbgsf] ;dodf ;d'b|af6 lr;f] xfjf hldglt/ axG5 eg] 

/fltsf] ;dodf hldgaf6 lr;f] xfjf ;d'b| lt/ axG5 .  

xfdLx¿nfO{ yfxf 5 tftf] xfjfeGbf lr;f] xfjf u/f}F x'G5 . lbpF;f] 3fd nfu]sf] 

;dodf hldg l56f] tfltG5 . hldgsf] ;txdflysf] xfjf klg tfltG5 t/ 

;d'b|sf] kfgL eg] hldgeGbf l9nf] tfltG5 . h;n] ubf{ ;d'b|sf] ;txdfly /x]sf] 

xfjf hldgsf] ;txsf] xfjfeGbf lr;f] x'G5 . To;}n] lbpF;f]df hldgsf] tftf] 

xfjfdfly hfG5 / To; 7fFpdf ;d'b| dflysf] lr;f] xfjf cfpF5 . o;/L lbpF;f]df 

;d'b|af6 hldglt/ axg] xfjfsf] rfnnfO{ ;fd'lb|s axfj (Sea breeze) elgG5 .  

/ftsf] ;dodf ;d'b|sf] kfgLeGbf hldg l56f] ;]nfpF5 . To;}n] /ftsf] ;dodf 

;d'b|sf] dfly /x]sf] tftf] xfjf dflylt/ hfG5 / hldgsf] lr;f] xfjfn] pSt :yfg 

cf]u6\5 . o;/L /fltsf] ;dodf hldgaf6 ;d'b|lt/ x'g] xfjfsf] rfnnfO{ :ynLo 

axfj (Land breeze) elgG5 .  

xfjfkfgLdf k|efj kfg]{ tŒjx¿ (Factors affecting climate)  

s'g} klg If]qsf] jif{el/sf] df};dsf] cf};t ¿knfO{ xfjfkfgL elgG5 . 

7fpFcg';f/sf] xfjfkfgL km/s km/s x'G5 . ljZjsf] xfjfkfgLnfO{ pi0f (tropical), 

;dzLtf]i0f (Temperate) / zLt (Tundra) u/L tLg efudf ljefhg ul/Psf] 5 . 

o;sf klg ljleGg pkljefhgx¿ 5g\ . xfjfkfgLn] jg:klt / hgfj/sf ;fy 

;fy} dflg;sf] hghLjgnfO{ k|ToIf k|efj kfb{5 .  

To:t} xfjfkfgLnfO{ klg ljleGg tŒjx¿n] k|efj kl//x]sf] x'G5 . e"dWob]lvsf] 

b'/tf, prfO, 9fn, ;d'b|L wf/, jghª\un, gbL tyf tfn, :yfgLo jfo', jiff{, 

tfkj|md, ;fk]lIfs cfb|tf cflbn] xfjfkfgLnfO{ k|efj kfb{5 .  

-s_  e"dWo /]vfb]lvsf] b'/tf (Distance from equator) 

k[YjLnfO{ blIf0fL / pQ/L b'O{ uf]nfw{df ljefhg ug]{larsf] k"0f{ j[Qfsf/ 

sfNklg /]vfnfO{ e'dWo /]vf elgG5 . k[YjL uf]nf] ePsfn] ;'O{sf] ls/0f 

e"dWo /]vLo If]qdf afx|}dlxgf l;wf kb{5 . To;}n] o; If]qdf udL{ x'G5 . 

e"dWo /]vfaf6 hlt pTt/ jf blIf0flt/ nfUof] plQg} ;'O{sf] ls/0f 58\s]  

k5{ . 58\s] ls/0fn] jfo'd08nsf] afSnf] ;tx kf/ ug'{kg]{ / w]/} km}ng] 
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ePsfn] tfk sd x'G5 . o;/L e"dWo /]vfaf6 hlt 6f9f eof] Tolt hf8f] 

a9\b} hfG5 . w'jL{o k|b]zdf t emg\ afx|}dlxgf lxpFn] 9fs]sf] x'G5 .  

 

@!=! lrq k[YjLsf] e'dWo /]vf pQ/L w|'j / blIf0fL w|'j b]vfpg] 

-v_  prfO / 9fn (Altitude and slope)  

k[YjLsf] jfo'd08ndf /x]sf xfjfsf] rfk / xl/t u[xsf] k|efjn] prfO a9\b} 

hfFbf tfkj|md 36\b} hfG5 . To:t} prfO 36\b} hfFbf tfkj|md a9\b} hfG5 . 

;fdGotof ;d'b|L ;txaf6 k|To]s !^)–!^% ld6/sf] prfOdf !
 0C tfkj|md 

36\5 .  

dg;'gL jfo'sf] ;Dd'v kg]{ kxf8sf] 9fndf a9L jiff{ / ljd'v kg]{ 9fndf 

sd jiff{ x'G5 .  

-u_  ;d'b|L b'/tf (Distance From sea)  

;d'b| glhs}sf 7fpFx¿df Land breeze / Sea breeze rNg] ePsfn] w]/} 

hf8f] / w]/} udL{ x'Fb}g . ;dzLtf]i0f / /d0fLo xfjfkfgL x'G5 . ;d'b| glhs} 

hnjfo' o'St jfo' axg] ePsfn] a]nf a]nfdf kfgL kl//xG5 .  

;d'b|af6 6f9f x'Fb} hfFbf hf8f]df cToGt hf8f] / udL{df cToGt udL{ x'G5 . 

o:tf] xfjfkfgLnfO{ lj;d xfjfkfgL elgG5 .  
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-3_  tfkj|md (Temperature)  

k[YjLsf] ;tx / jfo' d08ndf x'g] tfkj|mdsf] 36a9n] ubf{ g} xfjfsf] ult 

kl/jt{g x'g] ub{5 . udL{, hf8f], x'/L atf; cflb s'/fx¿ tfkj|mdsf] c;/n] 

ubf{ g} x'g] u5{ .  

-ª_  ;fk]lIft cfb|tf (Relative humidity) 

xfjfdf /xg] kfgLsf] afkm jf cf]l;nf]kgfnfO{ cfb|{tf (Humidity) elgG5 . 

jfo'd08ndf x'g] k"/f kfgLsf] afkmsf] dfqfnfO{ !)) dfgL To;sf] cg'kftdf 

jfo'd08ndf x'g] kfgLsf] afkmsf] dfqfnfO{ jfo'd08nsf] ;fk]lIft cfb|tf 

elgG5 . ;fk]lIft cfb|tf hlt w]/} eof] Tolt g} xfjf w]/} cf]l;nf] x'G5 . 

;fdfGotof !)) k|ltzt glhslt/ /x]sf] cfb|{tfn] kfgL kg]{ ;ª\s]t ub{5 . 

xfjfdf /xg] oxL cf]l;nf]kgfsf] cfwf/df df};dsf] eljiojf0fL  ul/G5 .  

jiff{ (Rain) 

kfgL kg'{ cfkm}F df};dsf] Ps cj:yf xf] . kfgL kgf{n] tfkj|md 36\g], cfb|{tf 36\g] 

cflb h:tf cGo c;/x¿ b]lvG5g\ . afbnsf] ¿kdf /x]sf] kfgLs} sf/0f k[YjLdf 

5fof kg]{ hf8f] x'g] ub{5 .  

g]kfnsf] xfjfkgL (Climate of Nepal) 

g]kfn sl/a @^
°
 b]lv #)

°
 pTt/L cIff+zdf kb{5 . e"dWo /]vfb]lv #)

°
 pTt/L b]lv 

#)
°
 blIf0fL cIff+z;Ddsf] efunfO{ pi0f k|b]z elgG5 . o;}n] g]kfn pi0f k|b]zdf 

kb{5 . cIff+zsf] lx;fjn] pi0f k|b]zdf kg]{ eP klg prfOsf sf/0fn] g]kfnsf] 

xfjfkfgLdf ljljwtf kfOG5 .  

g]kfnsf] t/fO{ dw]zdf pi0f xfjfkfgL kfOG5 . oxfF udL{df $)
°C eGbf a9L 

tfkj|md k'U5 eg] lxpFbdf ^
°C eGbf sd tfkj|mddf em5{ . hf8f]ofddf zLtnx/ 

rNg] eP klg c¿ a]nf udL{ x'G5 .  

a];L tyf pkTosfx¿df Gofgf] xfjfkfgL kfOG5 . oxfF udL{df #)
°C ;Dd / 

hf8f]df )
°C ;Dd tfkj|md k'Ub5 .  

kxf8L If]qdf ;dzLtf]i0f xfjfkfgL kfOG5 . oxfF udL{ofddf @)
°C / lxpFb\df )

°C 

eGbf sd tfkj|md k'U5 .  

pRr kxf8L e]udf lr;f] xfjfkfgL kfOG5 . oxfF udL{ ofddf !%
°C ;Dd / 

lxpFbdf )
°C eGbf sd tfkj|md x'G5 . %))) ld6/eGbf dflysf pRr kxf8df 

afx|} dlxgf lxpF k5{ . oxfFsf] tfkj|md afx|} dlxgf )
°C eGbf sd x'G5 .  
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g]kfndf udL{ ofddf dg;'gn] k|z:t jiff{ u/fpF5 . lxpFbdf eg] ;'Vvf  

x'G5 . lxpFbdf klg e'dWo ;fu/af6 cfpg] klZrdL jfo'sf sf/0fn] s]xL jiff{  

x'G5 .  

 

lrq @!=@  

 

dg;'g (Monsoon) 

hldgaf6 ;d'b|lt/ / ;d'b|af6 hldglt/ axg] hnjfik o'St cfjlws jfo'nfO{ 

dg;'g elgG5 . dg;'g ;'? ePkl5 jiff{ x'g yfN5 . g]kfndf r}t j}zfvb]lv 

c;f]h sflt{s;Dd dg;'gL jfo'n] s]xL dfqfdf kfgL kf5{ . c;f/, ;fpg / efb| 

dlxgfnfO{ dWo dg;'g dflgG5 . o;a]nf g]kfndf k|z:t kfgL k5{ . To;kl5 

pQ/ dg;'gdf klg sd kfgL k5{ .  

dg;'g ^ dlxgf hldglt/ / ^ dlxgf ;d'b|lt/ axG5 . To;}n] o;nfO{ cfjlws 

dflgG5 . To;sf/0f u[iddf w]/} jiff{ x'G5 eg] lxpFb\df sd jiff{ x'G5 / ;'Vvf  

x'G5 .  

g]kfndf blIf0f k"j{df kg]{ aª\ufnsf] vf8Laf6 dg;'gL jfo' cfpF5 . o;n] ubf{ 

g]kfnsf] k"jL{ If]qdf a9L kfgL k5{ . klZrd t'ngfTds ¿kdf sd kfgL k5{ . 

blIf0f k"jL{ efu v'n]sf] / pQ/L efudf lxdfno kj{t ePsf] kf]v/f pkTosf 
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g]kfnsf] ;a}eGbf a9L kfgL kg]{ 7fpF xf] . To;s} 5fofdf kg]{ dgfª g]kfnsf] 

;a}eGbf sd kfgL kg]{ If]q xf] .  

dg;'gsf k|efjx¿ (Effects of monsoon)  

xfd|f] b}lgs hLjgdf dg;'gsf ljleGg c;/x¿ b]lvG5g\ . s]xL k|efjx¿ 

nfebfos 5g\ eg] s]xL c;/x¿ xflgsf/s 5g\ .  

dg;'gsf nfebfos k|efjx¿  

!=  dg;'gsf sf/0f jiff{ x'G5 . o;n] l;FrfO{sf] sfd u5{ / s[lif pTkfbg 

 a9fpF5 .  

@=  e"ldut kfgLsf] ;tx a9fP/ vfg]kfgLsf] cfk"lt{ u5{ .  

#=  kfgLsf] d"n km'6fpF5 .  

$= gbLdf hn k|efj a9fO{ ljB't\ pTkfbgdf ;xof]u u5{ .  

dg;'gsf xflgsf/s k|efjx¿ 

!=   dg;'gn] Nofpg] cToflws jiff{n] af9L klx/f] hfG5 .  

@=   ;Dd d}bfgL efux¿ 8'afgdf k5{g\ .  

#=   e"Ifo x'G5 .  

$=  7'nf] wghgsf] Iflt x'G5 .  

dg;'gsf xflgsf/s c;/x¿sf] Go"gLs/0f ug]{ pkfox¿  

!=  gbL lsgf/df t6aGw lgdf{0f ug'{kb{5 .  

@=  j[If /f]k0f ug'{k5{  

#=  jghª\unsf] ;+/If0f ug'{k5{ .  

df};daf/] hfgsf/L  

xfd|f] j/k/sf] df};d ;dofg';f/ kl/jt{g eO/xG5 . cfsfzsf] cj:yf, xfjfsf] 

lbzf / rfn, xfjfsf] cf]l;nf]kgf jf cfb|{tf, jiff{sf] kl/df0f, 3fdsf] cj:yf, 

tfkj|md, afbn / o;sf] cj:yf cflbsf cWoog u/L df};dsf] hfgsf/L lbg 

;lsG5 .  

df};dnfO{ k|efj kfg]{ ljleGg tŒjx¿sf] dfkg u/]/ df};d;DaGwL hfgsf/L lbg 

;lsG5 . df};dsf tŒjx¿ dfkg ug{ ljleGg oGqx¿sf] k|of]u ul/G5, tL x'g\ M  

-s_  rfk dfks oGq (Barometer) 
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-v_ Go"gtd / pRrtd tfkj|md dfks oGq (Maximum and minimum 

 thermometer)  

-u_  cfb|{tf dfks oGq (Hygrometer)  

-3_  jfo'ult dfks oGq (Anemometere) 

-ª_  jiff{ dfks oGq (Rain gauze) 

-s_  rfk dfks oGq (Barometer) 

rfk dfks oGqn] jfo'd08nsf] rfk gflkG5 . jfo'd08nsf] rfkn] df};dsf] 

lgwf{/0f u5{ . ;fwf/0ftof jfo'd08nLo rfk a9]df df};d ;kmf x'G5 / 

36]df afbn nfUg] tyf x'/L atf; rNg] x'G5 .  

 

lrq @!=#  

-v_  Go"gtd / pRrtd tfkj|md dfks oGq (Maximum and mininum 

 thermometer)  

 o;n] s'g} 7fpFsf] lbgel/sf] Go"gtd / pRrtd tfkj|md dfkg ub{5 .  

 

lrq @!=$ Max mini thermometer 
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-u_  cfb|{tf dfks oGq (Hygrometere) 

o;n] jfo'd08ndf /x]sf] xfjfsf] cfb|{tf gflkG5 . 

;fk]lIfs cfb|{tf hlt a9L eof], Toltg} xfjfsf] 

cf]l;nf]kgf a9L x'G5 / kfgL kg]{ ;Defjgf klg 

a9\5 .  

lrq @!=%  

-3_  jfo'sf] ult dfks oGq (Anemometer)  

 o;nfO{ jfo'sf] ult / lbzf gfKg k|of]u ul/G5 . lbge/ 

 xfjfsf] ult km]l//x]sf] x'G5 .  

lrq @!=& 

 

-ª_  jiff{ dfks oGq (Rain guaze)  

 jiff{dfks oGqaf6 s'g} :yfgdf ePsf] jiff{ gflkG5 . 

 jiff{nfO{ ldlnld6/df  gflkG5 .   

lrq @!=* 

df};dsf] k"jf{g'dfg (Prediction of Weather)  

b]zsf ljleGg 7fpFdf df};dsf sf/s tŒjx¿ dfkg ug]{ oGqx¿ h8fg ul/Psf] 

df};d cWoogzfnf :yfkgf ul/Psf] x'G5 . oL cWoogzfnfaf6 df};d s;/L 

abln/x]sf]  5 eGg] kQf nufOG5 . oxL cfwf/df cfpg] lbgsf] df};d o:tf] x'g] 

5 egL k"jf{g'dfg ul/G5 .  

clxn]sf a}1flgs o'udf s[lqd pku|xsf]] dbtn] afbnsf] l:ylt / ultsf] cWoog 

ul/ df};dsf] eljiojf0fL ul/G5 . of] e/kbf]{ x'G5 .  

hnrj|m (Water cycle)  

;'O{sf] tfkn] ubf{ k[YjLsf] ;txsf] kfgL tfltP/ afkm eO{ jfo'd08ndf hfG5 . 

jfo'd08nsf dflyNnf] efudf k'u]kl5 afbndf kl/0ft x'G5 . afbndfly hfG5 / 

lrl;P/ kfgLsf yf]kfdf kl/0ft x'G5 . pSt kfgLsf yf]kfo'St afbn cUnf kxf8df 

7f]lsP/ jiff{sf] ¿kdf km]l/ k[YjLdf v:5 . o;/L kfgL k[YjLaf6 jfo'd08ndf hfg] 

km]l/ lrl;P/ k[YjLd} kms{g] kfgLsf] rj|mnfO{ hn rj|m elgG5 . k|s[ltdf of] 

lg/Gt/ rln/xG5 . hn rj|mn] df};dsf] l:yltdf 7'nf] e"ldsf v]N5 . 
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lrq @!=( hnrj|m (Water cycle) 

jfo'd08n (Atmosphere) 

jfo'd08n eg]sf] k[YjLsf] aflx/L ;txdf /x]sf] xfjfsf] tx xf] . 

h;n] k[YjLnfO{ jl/kl/af6 3]/]sf] 5 . jfo'd08ndf ljleGg 

Uof;x¿, hnjfik / w'nfsf s0fx¿ x'G5g\ . xfjfdf &* 

k|ltzt gfO6«f]hg Uof;, sl/a @! k|ltzt clS;hg, )=)$ 

k|ltzt sfa{g8fOcS;fO8 / afFsL lgl:j|mo Uof;x¿, cGo 

Uof;x¿ / kfgLsf afkm klg kfOG5 . prfO a9\b} hfFbf 

jfo'd08nsf] tx klg kftnf] x'Fb} hfG5 . jfo'd08nnfO{ 

prfOsf cfwf/df lgDglnlvt kfFr txdf ljefhg ul/Psf] 5 .  

lrq @!=!) jfo'd08n 

-!_  lgDg d08n (Troposphere)  

jfo'd08nsf] ;a}eGbf tNnf] txnfO{ lgDg d08n elgG5 . of] tx k[YjLsf] 

;txb]lv !^ ls=ld ;Dd km}lnPsf] 5 . of] txdf u/f}F Uof;x¿ hnjfik / 

w'nfsf s0fx¿ k|z:t dfqfdf kfOG5g\ . afbn nfUg] lah'nL rDsg], jiff{ x'g] 

t';f/f] kg]{ h:tf df};dL kl/jt{g o;} txdf x'g] ub{5 . prfO a9\b} hfFbf 

tfkj|md 36\b} hfG5 .  

-@_  ;dtfkL d08n (Stratosphere)  

lgDg d08neGbf dflyNnf] txnfO{ ;dtfkL d08n elgG5 . o; txdf 

cf]hf]g tx /x]sfn] k/fj}hgL ls/0fx¿nfO{ k[YjLs} ;txlt/ l5g{ lbb}Fg . 
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To;}n] of] txnfO{ arfp tx klg elgG5 . of] tx !^ ls=ld= b]lv %) 

ls=ld= sf] prfO;Dd /x]sf] x'G5 . o; txdf prfO a9\b} hfFbf tfkj|md 

a9\b} hfG5 .  

-#_  dWo d08n (Mososphere) 

;dtfk d08neGbf dflysf] txnfO{ dWod08n elgG5 . of] %) ls=ld=b]lv 

*) ls=ld=sf] prfO;Dd /x]sf] x'G5 . of] jfo'd08nsf] larsf] tx xf] . o; 

txdf prfO a9\b} hfFbf tfkj|md 36\b} hfG5 .  

-$_  tfkLo d08n (Thermosphere) 

dWo d08neGbf dfly /x]sf] jfo'd08nsf] txnfO{ tfkLo d08n elgG5 . of] 

tx k[YjLsf] ;txb]lv *) ls=ld= b]lv &@) ls=ld= sf] prfO;Dd km}lnPsf] 

x'G5 . o; txdf tfkj|md cToflws w]/} x'G5 . prfO a9\b} hfFbf tfkj|md 

klg a9\b} hfG5 . Go"g dfqfdf Uof;x¿ kfOG5 .  

-%_ afXo d08n (Eospehere) 

tfkLo d08neGbf dfly /x]sf] jfo' d08nsf] txnfO{ afXo d08n elgG5 . 

of] tx k[YjLsf] ;txb]lv &@) ls=ld= eGbf dfly /x]sf] x'G5 . oxfF xfjf 

gu0o x'G5 . o;nfO{ ;Ldf k|b]z klg elgG5 .  

lj|mofsnfk   

Pp6f lsTnLdf cfwf hlt kfgL ttfpg'xf];\ kfgL pDn]/ To;sf] 6'6Laf6 afkm 

lg:sg yfn]kl5 6'6Ldfly lr;f] Kn]6 /fVg'xf];\ . ca s] x'G5 cjnf]sg  

ug'{xf];\ < o:tf] lsg ePsf] xf]nf 5nkmn u/L lgisif{ lgsfNg'xf];\ .  

;Demg'kg]{ s'/fx¿  

-!_  ;'O{sf] k|sfzg, kfgL, xfjf df};dsf d"n sf/s tŒjx¿ x'g\ .  

-@_  s'g} 7fpFsf] xfjf tfltP/ dfly hfg] / Tof] 7fpF k"/f ug{ lr;f] xfjf To; 

 7fpFdf cfpg] k|lj|mofn] ubf{ xfjf rN5 .  

-#_  s'g} :yfgsf] 3fd, kfgL, afbn, xfjf, cfb|{tf  tfkj|md, jiff{ cflb tTsfnLg 

 ca:yfnfO{ df};d elgG5 .  

-$_  jfo' d08ndf /x]sf w'nfsf s0f / kfgLsf] afkm ldn]/ afbn aG5 .  

-%_  hf8f]sf] ;dodf jfo'd08ndf /x]sf] kfgLsf] afkm lrl:;P/ t';f/f] aG5 .  

-^_  k[YjLsf] jl/kl/ /x]sf] xfjfsf] cfj/0fnfO{ jfo' d08n elgG5 .  
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-&_  jfo' d08nnfO{ prfOsf cfwf/df lgDg d08n, ;dtfkLo d08n, dWo 

 d08n, tfkLo d08n / afXo d08n u/L kfFr txdf ljefhg ul/Psf] 5 .  

-*_  jfo' d08nLo ca:yfsf] jflif{s cf};t ¿k g} xfjfkfgL xf] .  

-(_  xfjfkfgLnfO{ k|efj kfg]{ k|d'v tŒjx¿ e"dWo /]vfb]lvsf] b'/L, prfO, 5fn, 

 ;d'Gb|, 9';L, cfb|{tf tfkj|md cflb x'g\ .  

-!)_ hnkfik o'St cfjlws jfo'nfO{ dg;'g elgG5 .  

-!!_ dg;'gn] u/fpg] cToflws jiff{n] af9L klx/f], e"Ifo h:tf ;d:of NofpF5 .  

s] tkfO{FnfO{ yfxf 5 <  

atf; s'g} j:t'df g7f]lsP;Dd o;sf] cfjfh ;'lgb}g . 

 

 

cEof; 

-!_  vfnL 7fpF eg'{xf];\ M 

 -s_ s'g} 7fpFdf 5f]6f] ;dodf x'g] jfo'd08nLo ca:yfnfO{ ======elgG5 .  

 -v_ pRr kxf8L efudf hf8f]sf] ;dodf ========= kb{5 .  

 -u_ g]kfndf dg;'g ========= af6 cfpF5 .  

 -3_ lr;f] xfjfeGbf tftf] xfjf ====== x'G5 .  

-@_  ;lx pQ/df uf]nf] 3]/f nufpg'xf];\ M 

 -s_  ;fk]lIfs cfb|{tf gfKg s'g oGq k|of]u ul/G5 < 

  -c_ PgLdf]ld6/   -cf_ xfOu|f]ld6/   

  -O_ ydf]{ld6/   -O{_ xfO8«f]ld6/  

 -v_  cf]hf]g tx jfo'd08nsf] s'g txdf x'G5 .  

  -c_ lgDg d08n   -cf_ ;dtfkL d08n   

  -O_ dWod08n   -O{_ tfkLo d08n  

 -u_  tnsfdWo] xfjfkfgLnfO{ k|efj kfg]{ tŒj s'g xf] < 

  -c_ prfO   -cf_ 9fn   

  -O_ ;d'b|L b'/tf   -O{_ dflysf ;a}  
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 -3_  hf8f]ofddf ljxfgkv kft, 3fF; tyf hldgb]lvg] kfgLsf yf]kfnfO{ s]  

  elgG5 < 

  -c_ t';f/f]   -cf_ lxpF   

  -O_ jiff{    -O{_ afbn  

#=  l7s eP -√_ lrx\g nufpg'xf];\ unt eP -×_ lrx\g nufpg'xf];\ M 

 -s_  e"dWo /]vfn] ;do atfpF5 .  

 -v_  jfo'd08nLo cj:yfsf] jflif{s cf};t ¿k g} xfjfkfgL xf] .  

 -u_  tftf] xfjf / lr;f] xfjfsf] k|jfxn] atf; rN5 .  

 -3_  kfgLsf] afkmdfly xfjfdf k'u]kl5 kfgL aG5 .  

 

$=  hf]8f ldnfpg'xf];\ M 

 -c_ ydf]{ld6/    cfb|{tf gfKg] oGq  

 -cf_ xfOu|f]ld6/   jfo'd08nLo rfk gfKg] oGq  

 -O_ jiff{ dfks oGq         tfkj|md gfKg] oGq  

 -O{_ rfk dfks oGq     jiff{sf] kfgLsf] dfqf gfKg] oGq  

      jfo'sf] ult gfKg] oGq  

%=  km/s 5'6\6fpg'xf];\ M 

 -s_ t';f/f] / lxpF        -v_ sea breeze / Land breeze 

^=  tnsf k|Zgsf] hafkm lbg'xf];\ M 

 -s_  df};d eg]sf] s] xf] < 

 -v_  df};dnfO{ k|efj kfg]{ tŒjx¿ s] s] x'g\ < 

 -u_  xfjfkfgLsf] kl/efiff lbg'xf];\ .  

 -3_  g]kfnsf] xfjfkfgLnfO{ s]n] k|efj kf5{ < 

 -ª_  ;d'b|L b'/tfn] xfjfkfgLdf s] k|efj kfb{5 < 

 -r_  df};dnfO{ ;fk]lIfs cfb|{tfn] s;/L k|efj kfb{5 < 

 -5_  afbn s;/L aG5 < 
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  -h_  g]kfnsf] kxf8L k|b]zdf s:tf] xfjfkfgL kfOG5 < 

 -em_  dg;'gsf c;/x¿ s] s] x'g\ < pNn]v ug'{xf];\ . 

 -`_  k[YjLdf hnrj|m s;/L rln/xG5 < 

&=  tnsf] lrq cWoog u/L lgDg k|Zgx¿sf] pQ/ lbg'xf];\ M  

 

 

 

 

 

 

 

 -s_ lrqdf s] b]vfOPsf] 5 .  

 -v_ s'g txdf cf]hf]g tx /x]sf] x'G5 < 

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

 -s_  afbn nfu]sf] a]nf lr;f] cg'ej x'G5 .  

 -v_  ;'O{ gx'g] xf] eg] hnrj|m rNg ;Sb}g .  

 -u_  klZrd g]kfndf lxpFb] afnL /fd|f] x'G5 .  

 -3_  dgfªdf sd kfgL k5{ .  

 -ª_  w'|jLo k|b]zdf hf8f] x'G5 . kl/of]hgf sfo{  

tkfO{Fsf] 3/ jl/kl/sf] xfjfkfgLsf] ca:yf cWoog ug'{xf];\ . pSt xfjfkfgLsf] 

ljljwtfn] jg:kltdf kf/]sf] k|efj cWoog u/L Pp6f k|ltj]bg tof/ kfg'{xf];\ . 

Ps xKtf;Ddsf] df};d cjnf]sg u/L tnsf] tflnsfdf eg{'xf];\ . 

af/ laxfg lbpF;f] a]n'sf s}lkmot 
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kf7–@@  k[YjL / cGtl/If (Earth and Space)  

 

k[i7e"ld  

/flt v'nf cfsfzdf x]bf{ ljleGg lsl;dsf cfszLo lk08x¿ b]Vg' ePsf] xf]nf . 

tL cfszLo lk08x¿ rGb|df, tf/f, u|x, pku|x, lzz' u|x, pNsf pNsf lk08 cflb 

x'g\ . xfdL a:g] k[YjL klg Pp6f u|x xf] . k[YjLnufot oL ;a} cfszLo lk08x¿ 

s;/L ag] xf]nfg\ eGg] ljifo ulx/f] lrGtg ePsf] kfOG5 . t/ k[YjLsf] pTklQsf] 

af/] Psdt kfOFb}g . ljleGg a}1flgsx¿sf] km/s km/s wf/0ff /lxcfPsf] kfOG5 .   

k[YjLsf] pTklQaf/] kl/sNkgfx¿ (Some Hypothesis about the origin of the earth)  

k[YjLsf] pTklQaf/] ;j{dfGo l;4fGtx¿ clxn];Dd s'g} klg 5}g . o;sf] af/]df 

j}1flgsx¿n] cfcfk\mg} kl/sNkgfx¿ k|:t't u/]sf 5g\ . s]xL kl/sNkgfx¿ 

o;k|sf/ 5g\ .  

KnfG6]l;dn xfOkf]y]l;; (plantesima Hypothesis) 

;j{k|yd ;g\ !&$( k|mfG;sf hh{ akmg (George buffon) n] k[YjLsf] pTklQaf/] 

cfkm\gf] l;4fGtk|:t't u/]sf lyP . pgsf] l;4fGtcg';f/ w]/} klxn] a|Xdf08df 3'Db} 

u/]sf] Pp6f tf/f ;'o{;Fu 7Ss/ vfP/ ;'o{sf efu 6'lj|mPkl5 k[YjLnufot cGo 

u|x / pku|xx¿ ag] .  

lgxfl/sf kl/sNkgf (Nebular Hypothesis)  

;g\ !&%% df hd{g bfz{lgs OdfGo'n sfG6 (Imanual kant) n] k|:t't u/]sf] 

lgxfl/sf kl/sNkgfnfO{ ;g\ !&(^ df n]Knf; (laplace) n] ;'wf/ u/] . pgLx¿sf 

cg';f/ ;f9] rf/ ca{ jif{ klxn] cGtl/Ifdf jfikk"0f{ lk08 3'ld/x]sf] lyof] . o;/L 

3'Dg] j|mddf of] lk08 ;]nfpFb} v'Drg yfn]kZrft\ o;af6 ;;fgf lk08x¿ 6'lj|mP/ 

aflx/ pl56\l6P tL 6'j|mfx¿ 3'Db} 7'nf] lk08nfO{ kl/j|mdf ug{ yfn] . o;/L 7'nf] 

lk08 ;'O{ / cGo ; ;fgf lk08 u|xsf] ¿kdf :yflkt eP .  

Hjf/ kl/sNkgf (Tidal Hypothesis)  

;g\ !(!& df lhG; (Jeans) / h]k|mL (Jeffrey) n] Hjf/ kl/sNkgfsf] k|ltkfbg 

u/]sf lyP . pgLx¿sf cg';f/ k|frLg sfndf Pp6f 7'nf] tf/f 3'Dbf 3'Db} ;'o{sf 

glhs k'Uf] . o; tf/fsf] cfkm\gf] cfsif{0f ann] ;'o{af6 Hjf/ pTkGg u/fof] . pSt 

Hjf/Lo kbfy{ ;]nfP/ lr;f] eO{ 6'lj|mbf u|x, pku|x tyf cGo cfsfzLo lk08x¿ 

ag] . o;/L g} k[YjL klg ag]sf] xf] . 
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k[YjLdf hLjx¿sf] pTklQ (Origin of life on Earth) 

k[YjLsf] pTklQ $=% ca{ jif{ klxn] ePsf] cg'dfg ul/G5 . k[YjLsf] pTklQ x'Fbf 

hLjnfO{ cg's'n x'g] jftfj/0f lyPg . k[YjLdf ljleGg lsl;dsf xnrn / 

kl/jt{g x'b} uO{ hLjgnfO{ cg's"n jftfj/0f l;h{gf eof] . k[YjLdf hLjx¿ pTklQ 

x'gfsf d'Vo sf/0fx¿ lgDgfg';f/ 5g\ .  

1. hLjnfO{ cfjZos kg]{ xfjf (O2,N2,CO2 ) cflb x'g' .  

2. hLjnfO{ cfjZos kg]{ cg's"n tfkj|md  

;f}o{d08n (Solar system) 

;'o{, k[YjLnufot cf7 cf]6f u|xx¿, ltgsf pku|xx¿, lzz' u|xx¿, pNsf, pNsf 

lk08 cflb cfsflzo lk08x¿ ldn]/ ag]sf] Pp6f kl/jf/nfO{ ;f}o{ d08n elgG5 . 

;f}o{ d08ndf /x]sf ;a} h;f] lk08x¿n] ;'o{nfO{ s]Gb| dfg]/ cf–cfkm\gf] sIfdf 

/xL ;'o{sf] kl/j|mdf ub{5g\ . ;f}o{ d08ndf hDdf cf7cf]6f u|xx¿ 5g\ . tL x'g\ M 

a'w (Mercury), z'j|m (Venus), k[YjL (Earth), dª\un (Mare), j[x:klt 

(Jupiter), zlg (Saturn), c¿0f (Uanus) / a?0f (Nepture) ;a} u|xx¿ cfkm\g} 

cIfdf 3'Dg'sf ;fy;fy} ;'o{sf] klg kl/j|mdf ub{5g\ . ;a} u|xx¿ ;'o{;Fusf] 

u'?Tjfsif{0f zlStn] ubf{ lglZrt b'/Ldf /x]/ ;'o{sf] kl/j|mdf ul//xG5g\  . 

 

 

 

 

 

 

 

 

 

lrq @@=! ;f}o{d08n 

;'o{ (Sun) 

;f}o{d08nsf] Pp6f dfq tf/f ;'o{ xf] . ;'o{ demf}nf cfsf/sf] tf/f xf] . k[YjLaf6 

;a}eGbf glhssf] tf/f ;'O{ ePsfn] dfq of] 7'nf] b]lvPsf] xf] . o;sf] cfkm\gf] tfk 
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/ k|sfz zlSt 5 . o;sf] ;txdf nueu 57000C / leqL efudf nueu 

1,50,00,0000C tfkj|md /x]sf] cg'dfg ul/Psf] 5 . ;'o{sf] Jof; sl/a 

13,92,400 ls=ld= 5 . k[YjLaf6 o;sf] b'/L emG8} 1.5 ×108
 ls=ld= 5 .  

u|xx¿ (Planets) 

;'o{sf] jl/kl/ 3'Dg] cfkm\g} k|sfz gePsf cfsfzLo lk08nfO{ u|x elgG5 . ;f}o{ 

d08ndf /x]sf u|xx¿dWo] ;a}eGbf 7'nf] u|x a[x:klt xf] eg] ;a}eGbf ;fgf] u|x 

a'w xf] . a'w, z'j|m, k[YjL / dª\un lzz'u|xx¿eGbf leqaf6 ;'o{sf] kl/j|mdf ug]{ 

ePsfn] logLx¿nfO{ leqL u|xx¿ elgG5 . j[x:klt, zlg, c¿0f / a?0f lzz' 

u|xx¿eGbf aflx/af6 ;'o{sf] kl/j|mdf ug]{ ePsfn] logLx¿nfO{ aflx/L u|xx¿ 

elgG5 .  

;'o{af6 b'/Lsf cfwf/df glhsaf6 6f9f /xg] cf7cf]6f u|xx¿ o;k|sf/ /x]sf  

5g\ .  

a'w (Mercury)  

;f}o{d08ndf /x]sf u|xx¿dWo] a'w ;a}eGbf ;fgf] / ;a}eGbf glhsf] u|x  

xf] . of] u|x ;'o{sf] w]/} glhs /x]sfn] lbpF;f] w]/} tftf] / /ftdf w]/} lr;f] x'G5 . 

oxfF jfo'd08n 5}g . o;sf s'g} pku|x klg 5}gg\ .  

z'j|m (Venus)  

k[YjLsf] ;a}eGbf glhssf] u|x z'j|m xf] . o;sf] cfsf/ k[YjLeGbf s]xL ;fgf] 5 . 

of] ;a}eGbf rlDsnf] / tftf] u|x xf] . o;nfO{ ;"of]{bo x'g'eGbf cufl8 k"j{ lbzfdf 

/ ;"of{:tkl5 klZrd lbzfdf b]Vg ;lsG5 . o;sf] s'g} pku|x 5}g .  

k[YjL (Earth) 

xfdL a;]sf] u|x k[YjL xf] . hxfF ;a} hLjx¿nfO{ rflxg] jftfj/0f pknAw 5g\ . 

oxfF kfgL, jfo'd08n / plrt tfkj|md 5 . ;'o{af6 b'/Lsf] lx;fjn] t];|f] :yfgdf 

kb{5 . k[YjLsf] Psdfq pku|x rGb|df xf] .  

dª\un (Mars) 

dª\un u|xnfO{ /ftf] u|x elgG5 . oxfFsf] jfo'd08ndf kfgL / clS;hg e]l6Psf] 

5 . o;sf b'O{cf]6f pku|xx¿ 5g\ .  

a[x:klt (Jupiter) 

a[x:klt ;f}o{d08nsf] ;a}eGbf 7'nf] u|x xf] . o;sf] aflx/L ;tx afbnn] 5f]k]sf] 

5 . o; u|xsf] dWo efudf 7'nf] /ftf] bfu b]lvG5 . xfn;Dd o;sf ^& cf]6f 

pku|xx¿ kQf nfu]sf 5g\ .  
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zlg (Saturn) 

zlg, ;f}o{d08nsf] bf];|f] 7'nf] u|x xf] . o;sf] jl/kl/ tLgcf]6f r]K6f rSsfx¿n] 

3]l/Psf] 5 . o;sf ^) cf]6f pku|xx¿ kQf nfu]sf 5g\ .  

c¿0f (Uranus) 

c¿0f u|x Uof; / t/n kbfy{af6 ag]sf] 5 . of] k[YjLeGbf emG8} !$ u'0ff a9L 

lk08sf] 5 . o;sf xfn;Dd @% cf]6f pku|xx¿ kQf nfu]sf 5g\ .  

j?0f (Neptune) 

;'o{af6 ;a}eGbf 6f9f /x]sf] u|x a?0f xf] . o;sf xfn;Dd !# cf]6f pku|xx¿ 

kQf nfu]sf 5g\ . of] ;a}eGbf lr;f] u|x xf] .  

pku|x (Satellites)  

u|xx¿sf] jl/kl/ 3'Dg] cfsfzLo lk08x¿nfO{ pku|x elgG5 . rGb|df k[YjLsf] Ps 

dfq u|x xf] . rGb|dfn] k[YjLnfO{ bL3{ j[Qfsf/ sIfdf kl/j|mdf ub{5 .  

u|xx¿sf] sIfLo / cIfLo ult (Revolution and Rotation planets) 

;a} u|xx¿n] bL3{ j[Qfsf/ sIfdf /x]/ ;'o{sf] kl/j|mdf ub{5g\ . oL ;a} u|xx¿n] 

3'Dg] af6f] Pp6} ;dtndf kb{5 . s'g} s'g} eg] ;dtndf s]xL 9Ns]sf x'G5g\, 

h:t}M k[YjLsf] sIfLo w/ftndf k[YjLsf] cIf nDa¿kdf g/xL ^^=%
°
 sf]0fdf 

9lNsPsf] x'G5 . To;}n] k[YjLsf] cIfn] sIfsf] ;txnfO{ ^^=%
°
 sf] sf]0f kf/L 3'D5 .  

u|xx¿ ;'o{sf] jl/kl/ 3'Dg'sf ;fy ;fy} cfkm\g} cIfdf klg 3'Db5g\ .  

u|xx¿n] cfkm\gf] cIfdf 3'Dbf pSt u|xdf lbg / /ft x'G5 . u|xx¿n] ;'o{sf] 

jl/kl/ cfkm\gf] sIfdf 3'Dbf pSt u|xdf Ct' kl/jt{g x'G5 . u|xx¿n] cfkm\gf] 

cIfdf 3'Dg] ultnfO{ b}lgs ult elgG5 . u|xx¿n] ;'o{sf] jl/kl/ 3'Dg] ultnfO{ 

jflif{s ult elgG5 . x/]s u|xx¿sf] b}lgs ult / jflif{s ult km/s km/s x'G5 .  

k[YjL / ;'o{sf] l:ylt kl/jt{g (Change in position of earth and sun)  

k[YjLnfO{ cfkm\gf] cIfsf] jl/kl/ 3'Dg @$ 3G6f nfU5 eg] ;'O{sf] jl/kl/ 3'Dg #^% 

lbg nfU5 . k[YjLsf] s]Gb| eO{ pQ/L / blIf0fL w'|jnfO{ hf]8\g sfNklgs /]vfnfO{ 

cIf elgG5 . k[YjLn] ;'o{nfO{ kl/j|mdf ug]{ dfu{nfO{ sIf elgG5 . k[YjLsf] oxL 

sIfLo w/ftndf k[YjLsf] cIf nDa ¿kdf g/xL ^^=%
0
 sf] sf]0fdf 9lNsPsf]  

5 . o;/L cIf l;wf geO{ ^^=% sf] sf]0f kf/L 9Ns]sf] k[YjLdf lgDglnlvt k|efj 

k/]sf] b]lvG5 .  

-!_  e"dWo /]vfdf afx]s cGo :yfgdf lbg / /ft a/fa/ x'b}g .  



 306  

-@_  k[YjLdf Ct'sf] kl/jt{g eO/xG5 .  

-#_  ;'o{ ;w}F l7s k"j{af6 pbfP/ l7s klZrddf c:tfpFb}g  

 

Ct' kl/jt{g (Change in season)  

k[YjLn] ;'o{sf] Ps k6s kl/j|mdf ug{ #^% lbg nfUb5 . k[YjLn] ;'o{nfO{ bL3{ 

j[Qfsf/ sIfdf 3'Dbf slxn] ;'o{af6 6f9f kb{5 t slxn] glhs kb{5 . k[YjL 

cfkm\gf] sIfsf] ljleGg :yfgdf kg{ cfpFbf ljleGg efu tfltg] / lrl;g] ePsfn] 

g} Ct' kl/jt{g x'G5 . Ps jif{nfO{ rf/ Ct'df ljefhg ul/Psf] 5 .  

-!_ u|Lid (Summer)  -@_ z/b (Autumn) 

-#_ lzlz/ (Winter)  -$_ j;Gt (Spring)  

 

h'g @! sf] lbg ;'o{sf] ls/0f ss{6 /]vfdfly nDa ¿kn] kb{5 . To;a]nf pTt/L 

uf]nfw{sf] w]/} efu ;'o{lt/ kms]{sf] x'G5 . To;}n] To; a]nf pQ/L uf]nfw{df lbg 

nfdf] / /ft 5f]6f] x'G5 . o; ;dodf pQ/L uf]nfw{df udL{ / blIf0fL uf]nfw{df 

hf8f] x'G5 .  

;]K6]Da/ @# sf] lbg ;'o{sf] ls/0f l7s e"dWo /]vfdfly nDa ¿kn] kb{5 . o;a]nf 

k[YjLsf] ;a} 7fpFdf lbg /ft a/fa/ x'G5 . o;a]nf l7Sssf] jftfj/0f x'G5 .  

l8;]Da/ @@ sf lbg ;'o{sf] ls/0f ds/ /]vfdfly nDa ¿kn] kb{5 . To;a]nf 

pQ/L uf]nfw{df lbg 5f]6f] / /ft nfdf] x'G5 eg] blIf0fL uf]nfw{df lbg nfdf] / /ft 

5f]6f] x'G5 .     

o;} u/L dfr{ @! lbg ;'o{ km]l/ e"dWo /]vfdfly kb{5 . k[YjLsf] ;a} 7fpFdf 

lbg/ft a/fa/ x'G5 .  

of] j|md lg/Gt/ rln/xG5 / k[YjLdf Ct' kl/jt{g eO/xG5 .  
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rGb|dfsf] snf (Phases of Moon) 

rGb|dfsf] cfkm\gf] k|sfz x'Fb}g . o;n] ;'o{sf] k|sfz k/fjt{g u/L k[YjLlt/ 

kmsf{pF5 . o;/L kmsf{pFbf rGb|dfsf] hlt ;txdf ;'O{sf] k|sfz kb{5 Tolt ;tx 

dfq} pHofnf] b]lvG5 .  

rGb|dfn] k[YjLsf] kl/j|mdf ubf{ rGb|dfdf kg]{ ;'O{sf] k|sfzsf] dfqf klg 36a9 

x'G5 . To;}n] rGb|dfsf] ljleGg dfqfsf] pHofnf] efu k[YjLaf6 b]lvG5 . h;n] ubf{ 

rGb|dfsf] cfsf/ klg km/s km/s b]lvG5 . o;/L k[YjLaf6 b]lvg] rGb|dfsf] 

ljleGg cfsf/nfO{ rGb|dfsf] snf elgG5 .  

rGb|dfn] k[YjLnfO{ Ps k6s 3'Dg @& lbg nufpF5 . rGb|dfn] k[YjLnfO{ 3'ld/x]sf] 

cj:yfdf k[YjLn] klg ;'o{sf] kl/qmdf ul//x]sf] x'G5. To;}n] rGb|dfn] k[YjLsf] 

kl/j|mdf u/L klxn]sf] l:yltdf cfpg @&=% lbg nfU5 . To;}n] rGb|df cluNnf] 

lbgeGbf ef]lnkN6 %) ldg6 l9nf] b]lvG5 . o;} j|mddf !% lbg;Dd %) ldg6 

k|ltlbg l9nf] x'Fb} hfFbf ;'O{ pbfpg] / rGb|df pbfpg] ;do Pp6} x'G5 . o; 

ca:yfdf rGb|df k[YjLaf6 b]Vg ;lsFb}g . rGb|dfsf] o:f l:yltnfO{ cf}F;L elgG5 . 

cf}F;Lsf] ef]lnkN6af6 rGb|df pbfPsf] gb]lvP klg klZrddf c:tfPsf] b]lvG5 . 

o;sf] pHofnf] efu a9\b} uP/ !% lbg kl5 ;'o{ c:t x'Fbf rGb|df pbfpF5 / 

k[YjLaf6 rGb|dfsf] k"/f pHofnf] efu b]lvG5 . rGb|dfsf] o:tf] l:yltnfO{ k"l0f{df 

elgG5 . cf}l;Fsf] ef]lnkN6af6 rGb|dfsf] pHofnf] efu j|mdzM a9\b} uO{ pRrtd 

ca:yf k"l0f{dfdf k'Ug] calwnfO{ z'Sn kIf elgG5 . k"l0f{dfsf] ef]lnkN6af6 

rGb|dfsf] pHofnf] efu 36\b} uO{ rGb|df gb]lvg] ca:yfnfO{ s[i0f kIf elgG5 . 

Ps cf}F;Laf6 csf]{ cf}F;L jf Ps k"l0f{dfaf6 csf]{ k"l0f{df;Ddsf] calwnfO{ Ps 

rGb|df; elgG5 . 

 



 308  

tf/f (Star)  

/flt ;kmf cfsf;df x]bf{ rxlsnf rlDsg] ljGb'x¿g} tf/f x'g\ . tf/fsf] cfkm\g} 

k|sfz x'G5 . tf/fx¿ tftf] / rlDsnf x'G5g\ . ;'O{ k[YjLb]lv ;a}eGbf glhssf] 

tf/f xf] . ;'o{ dWod vfnsf] tf/f xf] . of] k[YjLb]lv glhs ePsfn] 7'nf] b]lvG5 . 

c¿ tf/fx¿ s'g} ;'O{eGbf w]/} 7'nf 5g\ eg] s'g} ;fgf 5g\ . 7'nf tf/fx¿ klg w]/} 

6f9f ePsfn] ;fgf yf]Knf h:t} b]lvG5g\ . ;'o{af6 xfdLn] tfk / k|sfz kfpF5f} . 

c¿ tf/fx¿ w]/} 6f9f ePsfn] ltgLx¿sf] tfk / k|sfz k[YjL;Dd cfOk'Ub}g .  

tf/fx¿sf] b'/L (Distance of Stars) 

tf/fx¿ w]/} 6f9f 6f9f x'G5g\ . To;}n] ltgLx¿ larsf] b'/L ls=ld= df gfKt 

;lsFb}g . tf/fx¿sf] b'/L gfKg k|sfz jif{ PsfO k|of]u ul/G5 . Ps k|sfz jif { 

eg]sf] k|sfzn] Ps jif{df kf/ u/]sf] b'/L xf] . Ps jif{df k|sfzn] (=%×!)!@
  

ls=ld= b'/L kf/ ub{5 .  

tf/fsf] rds (Brilliance of Star)cq 

tf/fx¿sf] rds ltgLx¿sf] ;txsf] tfkj|md, ;fOh / b'/Ldf e/ k5{ . 7'nf] 

tf/fx¿ w]/} rlDsnf x'G5g\ . 6f9fsf tf/fx¿ a9L rlDsnf eP klg dw'/f 

b]lvG5g\ . t/ glhssf tf/f dw'/f eP klg w]/} rlDsnf b]lvG5g\ .  

 

 

tf/fsf] /ª (Colour of star)  

tf/fx¿ ljleGg /ªsf x'G5g\ . tf/fx¿sf] /ª ltgLx¿sf] ;txsf] tfkj|mddf lge{/ 

/xG5 .  

tf/fsf] /ª /ftf]  ;'Gtnf  kx]Fnf] ;]tf]  lgnf]  

tfkj|md  3000°C 4000°C 6000 11000°C 25000°C 

tf/fsf] agfj6 (Structure of star) 

tf/fx¿ tftf] Uof;sf lk08x¿ x'g\ . tf/fdf d'Votof xfO8«f]hg / lxlnod 

Uof;x¿ x'G5g\ . ydf]{Go'lSno/ kmo'hg k|ltlj|mof (thecmonuclear fusion 

reaction) åf/f tf/fdf tfk / k|sfz lg:sG5 .  
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tf/f / u|xlar km/s (Diffeence between star and planets) 

tf/fsf] cfkm\g} k|sfz x'G5 t/ u|xx¿sf] cfkm\gf] k|sfz x'Fb}g . ;txsf] agfj6 /ª 

tfkj|md / ;fOhsf cfwf/df tf/f / u|xx¿sf] larsf] km/s lgDgfg';f/ 5g .  

j|m=;+= u'0fx¿ u|xx¿ tf/fx¿ 

!= ;txsf] 

agfj6  

ljleGg k|sf/sf kbfy{af6 

ag]sf] x'G5  

Uof;x¿af6 ag]sf] x'G5 .  

@= /ª w]/} k|sf/sf  /ftf], ;'Gtnf, kx]Fnf] ;]tf] / lgnf]  

#= tfkj|md  3300C b]lv 8650C ;Dd  30000C b]lv 250000C 

$= ;fOh  4851 ls=ld= b]lv 

1139040 ls=ld Aof; 

ePsf  

20 km Aof; ePsf b]lv 

;'O{sf]1000 u'0ff Aof; ePsf 

tf/fx¿ 5g\ .  

 

tf/f d08nx¿ (Constellations)  

cfsf;df cgluGtL tf/fx¿ 5g\ . pSt tf/fx¿nfO{ 

;d'xdf ldnfP/ canf]sg u/L ljleGg hgfj/, 

j:t' jf dflg;sf] cfsf/sf] ¿kdf sNkgf u/L 

lgdf{0f u/LPsf] tf/fsf] ;d"xnfO{ tf/f d08n 

elgG5 . tf/f d08nsf cfs[ltx¿ sfNklgs x'g\ . 

xfn;Dd ** cf]6f tf/f d08nx¿ kQf nufO 

;lsPsf] 5 . oL dWo] !@ cf]6f tf/d08nnfO{ /flz elgG5 . ;Kt Clif, n3' ;Kt 

Clif sZok, sfnk'?if cflb s]xL dxŒjk"0f{ tf/fd08nx¿  

x'g\ .  

tf/fk'Gh (Galaxy) 

a|Xdf08df c/af}F tf/fx¿ 5g . tL tf/fx¿ 

clgoldt ¿kdf ljleGg 5l/P/ /x]sf 5g\ . tf/fx¿ 

ltgLx¿sf] larsf] u'?Tjfsif{0f ann] ubf{ ;d"xdf 

/x]sf x'G5g\ . o;/L Pp6} s]Gb|laGb'sf] jl/kl/ 3'Dg] 

tf/fx¿sf] w]/} 7'nf] ;d"xnfO{ tf/fk'Gh elgG5 . 

Pp6f tf/fk'Ghdf sl/a 1011
 tf/fx¿ x'G5g\ . xfd|f] 
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;f}o{d08n cfsfz uª\uf tf/f k'Ghdf kb{5 . cfsfz uª\uf tf/fk'Ghdf klg 

nueu 1011 
tf/fx¿ /x]sf 5g\ .  

;3g 5fof / lj/n 5fof (Umbra and penumbra) 

Pp6f 6r{nfO6 afNg'xf];\ . To;sf] cufl8k6\l6 Pp6f ;fgf] an /fVg'xf];\ . pSt 

ansf] 5fofnfO{ Pp6f ;]tf] kbf{df kf/]/ x]g'{xf]; . ansf] uf]nfsf/ 5fof kbf{df 

b]lvG5 . pSt 5fofdf lar efudf uf9f 5fof / 5]plt/ lkmSsf 5fof b]lvG5 . 

uf9f 5fofnfO{ ;3g 5fof / lkmSsf 5fofnfO{ lj/n 5fof elgG5 . k|sfz k"/f 

5]lsPsf] 7fpFdf uf9f 5fof aG5 / k|sfz cf+lzs ¿kdf 5]lsPsf] 7fpFdf lkmNsf 

5fof b]lvG5 .  

 

u|x0f (Eclipre)  

rGb|dfn] k[YjLnfO{ / k[YjLn] ;'o{nfO{ kl/j|mdf ug]{ j|mddf ;'o{, k[YjL / rGb|df Pp6} 

nfOgdf kbf{ slxn] k[YjL lardf / slxn] rGb|df lardf kb{5g\ . h;sf] sf/0fn] 

slxn] k[YjLsf] 5fof rGb|df / slxn] rGb|dfsf] 5fof k[YjLdf kb{5 . oxL 5fof kg]{ 

lj|mofnfO{ u|x0f elgG5 .  

;fdfGotof u|x0f b'O{ lsl;dsf x'G5g\ . lt x'g\ rGb| u|x0f / ;'o{ u|x0f  

rGb| u|x0f (lunar Eclipse) 

rGb|dfn] k[YjLsf] / k[YjLn] ;'o{sf] kl/j|mdf ug]{ j|mddf k[YjL ha rGb|df / ;'o{sf] 

lardf Pp6} ;/n /]vfdf kb{5g\ Tolt a]nf k[YjLn] ;'o{af6 cfPsf k|sfzsf 

ls/0fx¿ 5]lslbG5 . o; ca:yfdf k[YjLs} 5fof rGb|dfdf kb{5 . rGb|dfsf] k'/} 

efu k[YjLsf] ;3g 5fofsf] leq kg{ uof] eg] rGb|dfsf] k'/} efu cFWof/f] b]lvG5 . 

o;nfO{ vu|f; rGb| u|x0f elgG5 . olb rGb|dfsf] s]xL efu dfq k[YjLsf] ;3g 
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5fofdf klg uof] eg] o; ca:yfdf rGb|dfsf] s]xL efu dfq cFFWof/f] b]lvG5 

h;nfO{ v08u|f; rGb| u|x0f elgG5 . rGb| u|x0f k"l0f{dfsf] /ftdf nfU5 .  

 

lrq @@=& lunar eclipse 

 

;'O{ u|x0f (Solar Eclipse)  

rGb|dfn] k[YjLnfO,{ k[YjLn] ;'o{nfO{ kl/j|mdf ug]{ j|mddf ;"o{ k[YjL / rGb|df Pp6} 

;/n /]vfdf k/L ;'o{ / k[YjLsf] lardf rGb|df kb{5 . o; ca:yfdf rGb|dfn] 

;'o{af6 k[YjLlt/ cfPsf] k|sfznfO{ 5]sL ;3g / lj/n b'O{ lsl;dsf 5fof k[YjLdf 

agfpF5 . k[YjLdf ;3g 5fof k/]sf] 7fpFdf vu|f; ;'O{ u|x0f elgG5 . o;} u/L 

k[YjLdf lj/n 5fof k/]sf] :yfgdf v08u|f; ;'o{ u|x0f elgG5 . ;'o{ u|x0f cf}F;Lsf 

lbgdf nfUb5 .  

 

lrq @@=* Solar Eclipse 

 

x/]s cf}F;L / k"l0f{dfdf rGb|df / k[YjLsf] sIfsf] w/ftn Pp6} ;dtndf gk/L 

ltgLx¿sf lardf %=!%
)
 sf] sf]0f aGg] ePsfn] k|To]s cf}F;L / k"l0f{dfdf u|x0f 

nfUb}g .  
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;Demg' kg]{ s'/fx¿ (Things to Remember) 

1. k[YjLdf hLjnfO{ cfjZos kg]{ xfjf kfgL / prlt tfkj|md pknAw ePsfn] 

 g} hLjsf] pTklQ x'g ;s]sf] xf] .  

2. cfsfz uª\uf tf/fk'Ghdf xfd|f] ;f}o{ kl/jf/ cal:yt 5 .  

3. k[YjLn] ;"o{sf] jl/kl/ bL3{ j[Qfsf/ sIfdf kl/j|mdf ug]{ rfnnfO{ sIfLo rfn 

 elgG5 .  

4. k[YjLn] cfkm\gf] cIfdf cfkmF} 3'Dg] u5{, o;nfO{ k[YjLsf] cIfLo rfn elgG5 .  

5. Ct' kl/jt{g x'g', lbg / /ftsf] calw km/s km/s x'g' jflif{s ultsf 

 c;/x¿ x'g\ .  

6. k[YjLsf] ;txaf6 rGb|dfsf] ;txdf x]bf{ km/s km/s pHofnf] efu b]lvg'nfO{ 

 rGb|dfsf] snf elgG5 .  

7. k[YjLsf] 5fofdf rGb|df kbf{ rGb| u|x0f x'G5 eg] rGb|dfsf] 5fof k[YjLdf kbf{ 

 ;'O{ u|x0f x'G5 .  

8. ;'O{af6 ;a}eGbf glhssf] u|x a'w xf] eg] ;a}eGbf 6f9fsf] u|x j?0f xf] .  

9. ;a}eGbf 7'nf] u|x a[x:klt xf] eg] ;a}eGbf ;fgf]u|x a'w xf] .  

10. ;a}eGbf tftf] u|x z'j|m xf] eg] ;a}eGbf lr;f] u|x j?0f xf] .  

11. ;'O{sf] jl/kl/ kl/j|mdf ug]{ s]xL 7'nf cfsfzLo lk08nfO{ u|x elgG5 .  

12. u|xsf] jl/kl/ kl/j|mdf ug]{ cfsflzo lk08nfO{ pku|x elgG5 .  

s] tkfO{FnfO{ yfxf 5 < 

;f}o{ d08ndf xfn;Dd !*! cf]6f pku|xx¿ 5g\ . 

 

cEof;  

!=  vfnL 7fpF eg'{xf];\ M 

 -s_ ;f}o{ d08ndf =========== cf]6f u|xx¿ 5g\ .  

 -v_ u|xx¿sf] cfkm\g} ======= x'Fb}g .  

 -u_ k[YjLsf] pTklQ ======= jif{ klxn] ePsf] cg'dfg ul/G5 .  

 -3_ k[YjLsf] cIfn] sIfLo wf/ftndf ===== l8u|Lsf] sf]0f agfPsf] 5 .  
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@= ;xL pQ/ 5fg]/ uf]nf] 3]/f nufpg'xf];\ M 

 -s_  ;a}eGbf tftf] u|x s'g xf] < 

  -c_ k[YjL   -cf_ a'w  -O_ z'j|m  --O{_ dª\un  

 -v_  xfn;Dd sltcf]6f tf/fd08n kQf nfu]sf 5g\ < 

  -c_ &*  -cf_ ** -O_ &%  -O{_ ^*  

 -u_  Ps k|sfz jif{ a/fa/ slt ls=ld= x'G5 < 

  -c_ 3×108
 ls=ld   -cf_ 9.5×1012

 ls=ld 

  -O_ 2×1010
 ls=ld  -O{_ 1.5×1011

 ls=ld  

 -3_  jl/kl/ rSsf ePsf] u|x s'g xf] < 

  -c_ a'w  -cf_ zlg  -O_ dª\un  -O{_ c¿0f  

#=  l7s eP l7s -√_ lrx\g / a]l7s eP a]l7s lrx\g nufpg'xf];\ M  

 -s_  j[x:klt ;a}eGbf 7'nf] u|x xf] .  

 -v_  rGb|dfsf] pHofnf] efu a9\b} uO{ pRrtd ca:yfdf k'Ug] calwnfO{  

  s[i0f kIf elgG5 .  

 -u_  ;'O{ Pp6f tf/f xf] .  

 -3_  ;]K6]Da/ @# sf] lbg k[YjLsf] ;a} 7fpFdf lbg / /ft a/fa/ x'G5 .  

$=  hf]8f ldnfpg'xf];\ M  

 -s_      -v_  

 /ftf] u|x     k[YjL  

 ;a}eGbf rlDsnf] u|x   j?0f  

 ;a}eGbf lr;f] u|x   dª\un  

 hLljt u|x     zlg  

      z'j|m 

%=  km/s 5'6\ofpg'xf];\ M  

 -s_ cf}FzL / k"l0f{df   -v_ z'Sn kIf / s[i0f kIf  

 -u_ cIf / sIf    -3_ u|Lid Ct' / lzlz/ Ct'  
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 -ª_ tf/f k'Gh / tf/f d08n  -r_ tf/f / u|x  

^=  tnsf k|Zgx¿sf] hafkm lbg'xf];\ M  

 -s_  lhG; / h]k|mLsf] Hjf/Lo l;4fGtsf] JofVof ug'{xf];\ .  

 -v_ ;f}od08n eg]sf] s] xf] < 

 -u_ ;f}od08nsf u|xx¿sf] gfd n]Vg'xf];\ .  

 -3_ u|x0f s]nfO{ elgG5 < 

 -ª_ u|x0f s;/L nfU5 < 

 -r_ vu|f; / v08u|f; u|x0f eg]sf] s] xf] < 

 -5_ Ct' kl/jt{g s;/L x'G5 < 

 -h_ k[YjLdf slt k|sf/sf Ct'x¿ x'G5g\ < 

&=  ;'o{ u|x0f / rGb| u|x0fsf] ;kmf lrq sf]g'{xf];\ . 

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

 -s_  x/]s cfF};L / k"l0f{dfdf u|x0f nfUb}g .  

 -v_  tf/fx¿sf] b'/L k|sfz jif{df gflkG5 .  

 -u_  k[YjLsf] pTklQ ePsf] w]/} nfdf] ;dokl5 k[YjLdf hLjsf] pTklQ  

  ePsf] lyof] .  

 -3_  rGb|u|x0f ;'O{u|x0feGbf nfdf] x'G5 .  

(=  5f]6f] l6Kk0fL ug'{xf];\ M  

 -s_ u|x0f     -v_ tf/f d08n  -u_ tf/f k'Gh  

 -3_ ljxfl/sf kl/sNkgf  -ª_ Ct' kl/jt{t  -r_ rGb|dfsf] snf  

kl/of]hgf sfo{  

;'O{ u|x0f / rGb| u|x0f b]lvg] df]8n tof/ kf/L k|bz{g ug'{xf];\ . pSt df]8nsf] 

;xfotfn] rGb| u|x0f / ;'O{ u|x0f s;/L nfU5, sIffdf 5nkmn ug'{xf];\ .  



 315  

kf7–@#  jftfj/0f / o;sf] ;Gt'ng 

(Environment and its Balance) 

 

xfd|f] j/k/sf] kl/j]z g} jftfj/0f xf] . xfd|f] j/k/sf] kl/j]zdf /x]sf ;Dk"0f{ 

;hLj / lghL{j j:t'x¿sf] ;+o'St :j¿k g} jftfj/0f xf] . xfd|f] jl/kl/ /x]sf 

ef}lts, k|fs[lts, ;fdflhs, cfly{s kIfx¿ ;d]l6P/ jftfj/0f ag]sf] x'G5 . 

jftfj/0fdf /x]sf ljleGg kIfx¿lar s'g} g s'g} lsl;dsf] cGt/;DaGw /x]sf] 

x'G5 . jftfj/0fdf /x]sf ljleGg kIfx¿ d'Votof ch}ljs cjoj / h}ljs 

caojx¿ u/L b'O{ k|sf/sf /x]sf 5g\ .  

ch}ljs cjoj (Abiotic componea)  

ch}ljs cjojx¿df ;a} lglh{j kIfx¿ kb{5g\ . xfjf, kfgL, df6f] / phf{ 

ch}ljs cjoj cGtu{t kb{5g\ .  

xfjf (Air)  

k[YjLsf] ;txdf jl/kl/af6 xfjfn] 9fs]sf] 5 . olb xfjfsf] txnfO{ jfo'd08n 

elgG5 . k[YjLsf] ;txdf /x]sf] xfjfdf &*Ü gfO6«f]hg, sl/a @!Ü clS;hg, 

sl/a )=)$Ü sfa{gxfOcS;fO8 / sl/a !Ü hlt cGo Uof;x¿ /x]sf] kfOG5 . 

xfjfdf /x]sf] clS;hg k|f0f jfo' xf] . k|To]s ;lhjn] Zjf;k|Zjf; ubf{ clS;hg 

lnG5 / sfa{g8fOcS;fO8 kmfN5g\ .  

To:t} xl/of la?jfx¿n] k|sfz ;+Zn]if0f ubf{ xfjfdf /x]sf] sfa{g8fOcS;fO8 

lnG5 / clS;hg kmfN5 . o;/L Zjf;k|Zjf; / k|sfz ;+Zn]if0fsf] dfWodaf6 klg 

xfjfdf sfa{g 8fOcS;fO8 / clS;hgsf] ;Gt'ng x'G5 . jfo'd08ndf clS;hg 

36\b} uO{ sfa{g8fOcS;fO8sf] dfqf a9]sf jftfj/0f k|b'lift x'G5 . To;}n] 

jghª\unsf] ;+/If0f ug'{k5{ . pBf]u wGbfx¿af6 lg:sg] Uof;x¿sf] /f]syfd 

ug'{k5{ . l8h]n k]6«f]n h:tf OGwgx¿sf] vkt 36fP/ On]lS6«sn pks/0f / ;f}o{ 

zlStaf6 rNg] pks/0fx¿sf] k|of]u a9fpg'k5{ .  

kfgL (Water)  

k[YjLsf] &!Ü efu kfgLn] 9fs]sf] 5 eg] @(Ü efu hldgn] cf]u6]sf] 5 . k[YjLsf] 

;txdf, kfgL ljleGg ¿kdf /x]sf] xG5 . nueu (^Ü kfgL ;d'b|df /x]sf] x'G5 

eg] afFsL gbL, gfnf, tfn, kf]v/L, lxdgbL cflbsf ¿kdf /x]sf] x'G5 . To:t} kfgL 

hldgd'lg klg /x]sf] x'G5 . dflg;x¿n] Ogf/ vg]/, kDk uf8]/ hldgd'lgsf] kfgL 

aflx/ lgsfN5g\ . kfgL ljleGg k|of]hgsf] nflu k|of]u ul/G5, h:t} M lkpg, 



 316  

l;FrfO{ ug{, snsf/vfgf rnfpg, 3/fo;L k|of]hgsf nflu klg kfgL k|of]u  

ul/G5 . o;/L kfgL k|of]u ubf{ dfgjLo sf/0fn] ubf{ kfgL b'l;t eO/x]sf] x'G5 . 

kfgLsf] k|b"if0f x'g gbLg ljleGg pkfox¿ h:t} M kmf]xf]/ gbLgfnfx¿df 

gld;fpg], 7f]; kmf]xf]/nfO{ ;|f]tx¿df gkmfNg], kfgLsf] ;|f]tx¿sf] ;+/If0f h:tf 

kIfdf Wofg lbg'k5{ .  

hldg (Land) 

hldg df6f] / r6\6fg ldn]/ ag]sf] x'G5 . k[YjLsf] nueu @(Ü hldgn] cf]u6]sf] 

x'G5 . hldgdf /x]sf] df6f] r6\6fgsf ;;fgf s0f / vlgh kbfy{ ldn]/ ag]sf] 

x'G5 . df6f]df ljleGg lsl;dsf hLjx¿sf caz]if ;"Id hLjf0f'x¿ klg kfOG5g\ . 

k[YjLdf /x]sf ;a} hLjx¿ df6f]df g} lge{/ /xG5g\ . h:t} af]6la?jfx¿ df6f]df 

pd|G5g\ . hgfj/x¿sf] jf;:yfg df6f]df g} /x]sf] x'G5 . dflg;sf nflu cfjZos 

vfB kbfy{ h:t} M cGg, u]8fu'8L, t/sf/L, kmnkm"n cflb df6f]df g} pTkfbg  

x'G5g\ . To;}n] x/]s hLjx¿ cfkm" afFRgsf nflu df6f]df lge{/ /xG5g\ .  

dflg;x¿n] df6f]sf] pkef]u ug]{ j|mddf df6f]nfO{ klg b"lift ul//x]sf  

x'G5g\ . hldg dflg;nfO{ geO{ gx'g] ;|f]t xf] . dflg;n] cfkm"nfO{ arfpgsf nflu 

hldgsf] ;+/If0f ug'{kb{5 . df6f]df xflgsf/s j:t'x¿ Knfl:6s /f;folgs dn, 

ls6gf;s cf}ifwL tyf cGo g;8\g] j:t'x¿sf] ld;fj6n] o;sf u'0fx¿ lau|g 

hfG5g\ . h;n] ubf{ o;sf] pe|{/f zlSt 36]/ hfG5, kfgL ;f]:g] Ifdtf 36\5 . 

s[lif pTkfbg klg 36\5 . To;}n] o;sf] k|efj jftfj/0fdf klg kg{ hfG5 . 

jftfj/0fnfO{ hf]ufO/fVg hldgnfO{ ;+/If0f ug{ cfjZos kb{5 .  

;'o{sf] k|sfz (Sun light) 

;'o{sf] k|sfz k[YjLdf zlStsf] k|d'v ;|f]t xf] . jftfj/0fsf] tfkj|md ;Gt'ng /fVg 

;'o{sf] tfk / k|sfzsf] cfjZostf kb{5 . To:t} xl/of la?jfx¿n] vfgf agfpg 

;'o{sf k|sfz cfjZos kb{5 . ;'o{sf] k|sfzn] hLjx¿nfO{ Gofgf] agfP/ /fVb5 .  

h}ljs caojx¿ (Biotic Componets)  

h}ljs caojn] hLjx¿sf] ;d'bfonfO{ ;d]6\5 . la?jf hgfj/ tyf ;"Id hLjx¿ 

h}ljs cjojx¿cGtu{t kb{5g\ . logLx¿sf] jf;:yfg, vfgf, hLjg k4lt 

jftfj/0f;Fu ;DalGwt x'G5g\ . To;}n] h}ljs cjojx¿ ch}ljs cjojx¿df 

cfl>t x'G5g\ . h}ljs cjojx¿nfO{ pTkfbs, pkef]Stf / ljR5]bs u/L tLg 

efudf ljefhg ul/Psf] 5 .  
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pTkfbs (Producer) 

k[YjLdf ljleGg lsl;dsf xl/of la?jfx¿ x'G5g\ . tL xl/of la?jfx¿n] 

jftfj/0fdf /x]sf ch}ljs cjojx¿sf] k|of]u u/]/ vfgf agfp5g\ . o; 

k|lj|mofnfO{ k|sfz ;+Zn]if0f elgG5 . la?jfn] k|sfz ;+Zn]if0f ubf{ xfjfdf /x]sf] 

sfa{gxfO8cS;fO8, hlgdf /x]sf] kfgL / vlgh ;f];]/ lnP/ xl/of] la?jfdf /x]sf] 

xl/ts0fdf ;'o{sf] k|sfzsf] pkl:yltdf vfgf agfpF5g\ . o;/L cfkm\gf] vfgf 

cfkm}F agfpg] ePsfn] logLx¿nfO{ :jk]lift klg elgG5 . oL xl/of la?jfx¿n] 

agfPsf] vfgf jftfj/0fdf /x]sf cGo hLjx¿nfO{ klg pknAw u/fpg] ePsfn] 

logLx¿nfO{ pTkfbg elgG5 .  

pkef]Stf (Consumers) 

cfkm\gf] vfgf cfkm}F agfpg g;Sg] / cfkm\gf] vfgfsf nflu c¿ hLjx¿df lge{/ 

/xg] hLjx¿nfO{ pkef]Stf elgG5 . vfgfsf nflu c¿df lge{/ /xg] ePsfn] 

logLx¿nfO{ k/kf]lift klg elgG5 . vfgfsf cfwf/df pkef]Stfx¿nfO{ klg ltg 

txdf ljefhg ul/Psf] 5 .  

k|yd pkef]Stf (Primary consumers) 

o;cGtu{t ljleGg lsl;dsf zfxfsf/L hgfj/x¿ kb{5g\ . oL hgfj/x¿n] la?jf 

/, la?jfaf6 pTkflbt vfg]s'/fx¿ dfq vfg] ub{5g\ . h/fof], v/fof], ls/f 

km6ofª\u|f ufO{, afv|f, e]8f, e}F;L cflb k|yd pkef]StfcGtu{t kb{5g\ .  

l4tLo pkef]Stf (Secondary Consumers) 

o; cGtu{t df+;fxf/L hgfj/ tyf ;j{eIfL hgfj/x¿ kb{5g\ . lålto 

pkef]Stfx¿n] k|yd pkef]Stfx¿nfO{ vfP/ cfkm\gf] hLjg lgjf{x u5{g\, h:t} M 

:ofn, lrt'jf h:tf hª\unL hgfj/n] v/fof], d[unfO{ vfG5g\ . 7'nf df5fn] ls/f 

tyf ;fgf df5f vfG5g\ . ;j{e+IfL hgfj/x¿n] la?jfx¿ tyf k|yd pkef]Stf 

b'j}nfO{ vfG5g\ .  

t[tLo pkef]Stf (Tertiary consumers) 

låtLo pkef]StfnfO{ vfP/ afFRg] hGt'x¿nfO{ t[tLo pkef]Stf elgG5 . hª\undf 

kfOg] af3, l;+x, cflb t[tLo pkef]Stf x'g\ .  

o;/L pTkfbsn] agfPsf] vfB j:t' k|yd, låtLo / t[tLo pkef]Stfdf zlStsf 

¿kdf kl/jt{g x'Fb} hfG5 .  
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ljR5]bs (Decmposer)  

AofS6]l/of / 9';Ln] hLjx¿sf d/]sf] efunfO{ ;8fpg], unfpg] ub{5g\ . To;}n] 

AofS6]l/of / 9';LnfO{ ljR5]bs elgG5 . ljR5]bsn] af]6la?jf d/]sf efu tyf 

d/]sf hLjx¿nfO{ ;8fP/ unfP/ ;/n kbfy{x¿df 6'j|mØfO{ df6f]df ldnfOlbG5g\ . 

oL kbfy{x¿nfO{ la?jfn] k'gM cfkm\gf] vfgf agfpg k|of]u u5{g\ .  

o;/L jftfj/0fdf vfg] / vfOg] ub}{ ljleGg hLjx¿sf] lardf Pp6f rj|m aGb5 . 

o;nfO{ vfB rj|m elgG5 . jftfj/0fdf /x]sf pTkfbs, pkef]Stf / laR5]bslar 

;Gt'ng sfod x'g'kb{5 . o;/L s'g} hLjsf] ;ª\Vof 36]df cGo hLjx¿ klg cfkm}F 

36\5g\ .  

lj|mofsnfk !  

cfkm\gf] 3/ jl/kl/ /x]sf] kf]v/L 3fF;] d}bfg, hª\un, rf}/ v]t gbL tfn cflbsf] 

canf]sg ug'{xf];\ . ToxfF kfOg] ljleGg hLjx¿sf] gfd ;ª\sng u/L ltgLx¿nfO{ 

pTkfbs, pkef]Stf / ljR5]bsdf 5'6\6fpg'xf];\ .  

k|fs[lts ;|f]tx¿ (Natural Resources)  

k|fs[lts ca:yfdf kfOg] xfjf, kfgL, vlgh, df6f], jg:klt, hLjhGt' ;a} 

k|fs[lts ;|f]t x'g\ . k|s[ltdf cfkm}F pTkGg ePsf j:t'x¿nfO{ k|fs[lts ;|f]t  

elgG5 . ;Dk"0f{ hLjx¿ cfkm\gf] hLjg lgjf{x ug{sf nflu k|fs[lts ;|f]tx¿df 

cfl>t 5g\ .  

k|fs[lts ;|f]tsf k|sf/x¿ (Types of Natiral Rsources)  

k|fs[lts ;|f]tsf u'0fx¿ tyf pkof]lutf cfwf/df o;nfO{ tLg efudf ljefhg 

ug{ ;lsG5 .  

-s_ cgGt (perpetual)  

-v_ gjLs/0fLo (Renewable) 

-u_ cgjLs/0fLo (Non-renewable) 

-s_  cgGt ;|f]t M hlt k|of]u ubf{ klg slxNo} gl;l4g] / lg/Gt/ ¿kdf pknAw 

x'g] k|fs[lts ;|f]tnfO{ cgGt ;|f]t elgG5 . ;f}o{ zlSt, jfo' zlSt, 

Hjf/ef6f, au]sf] kfgL cflb cgGt zlStsf pbfx/0fx¿ x'g\ . 

-v_  gjLs/0fLo ;|f]t   

Ps k6s k|of]u ul/;s]kl5 k'gM pTkfbg ug{ ;lsg] k|fs[lts ;|f]tx¿nfO{ 

gjLs/0fLo ;|f]t elgG5 . o;cGtu{t jg hª\un, jg:klt, kz'kG5L, xfjf, 



 319  

kfgL, df6f] cflb kb{5g\ . oL ;|f]tx¿nfO{ pkef]u ub}{ hfFbf 36\b} hfG5g\ . 

k|b"lift x'G5g\ t/ logLx¿nfO{ k'g:yf{kgf ug{ ;lsG5 .  

cgjLs/0fLo ;|f]t M s]xL k|fs[lts ;|f]tx¿ k|of]u ub}{ hfFbf l;l4Fb} hfG5g\ t/ 

ltgLx¿nfO{ ;lhn};Fu k'gM pTkfbg ug{ ;lsFb}g . To:tf ;|f]tx¿nfO{ cgjLs/0fLo 

k|fs[lts ;|f]t elgG5 . h:t} M vlgh, sf]Onf, k]6«f]n l8h]n, dl6t]n cflb Ps 

k6s k|of]u ul/;s]kl5 k'gM k|of]u ug{ ;lsb}g / k'gM pTkfbg ug{ klg ;lsFb}g . 

oL ;|f]tx¿ k|s[ltdf l;ldt dfqfdf x'G5g\ . To;}n] logLx¿sf] k|of]u ubf{ 

ldtJolytf pkgfpg'kb{5 .  

lj|mofsnfk @  

cfkm\gf] glhsdf /x]sf s'g} If]qsf] e|d0f ug'{xf];\ . To; :yfgdf ePsf ljleGg 

k|fs[lts ;|f]tsf] gfd ;ª\sng ug'{xf];\ . tL ;|f]tx¿nfO{ cgGt, gjLs/0fLo / 

cgjLs/0fLo u/L tflnsf agfO{ k|:t't ug'{xf];\ .  

k|fs[lts ;|f]tsf] dxŒj (Importance of Natural resources) 

k|fs[ltdf /x]sf ;hLj / lghL{jx¿sf] lar 3lgi6 ;DaGw /x]sf] x'G5 . k|fs[ltdf 

/x]sf ljleGg k|fs[lts ;|f]tlagf hLjx¿sf] hLjg ;Dej x'Fb}g . To;}n] k|To]s 

k|fs[lts ;|f]tsf] cf–cfkm\g} dxTj /x]sf] 5 .  

-s_  vfBfGgsf ;|f]t  

 ;a} hLjhGt'x¿n] cfkm\gf] vfgf k|fs[lts ;|f]taf6 g} k|fKt u5{g\ . la?jfn] 

df6f]af6 kfgL / nj0f ;fy} xfjfaf6 sfa{g8fOS;fO8 k|fKt u5{g\ . To:t} 

hgfj/x¿n] jg:kltaf6 vfgf k|fKt u5{g\ . dflg;n] klg cfkm\gf] 

vfBfGgx¿ k|s[ltaf6} k|fKt u5{g\ .  

-v_  af;:yfg (Habitatat)  

ljleGg hLjx¿ kfgL, hdLg, hª\un cflbdf cfkm\gf] af;:yfg agfP/ 

a;]sf x'G5g\ . ;Dk"0f{ ;hLjx¿nfO{ k|s[ltn] g} cf>o k|bfg ub{5 .  

:jR5 xfjf (Fresh air) 

;Dk"0f{ ;hLjx¿nfO{ Zjf;k|Zjf; ubf{ clS;hgsf] cfjZostf kb{5 . h'g :jR5 

xfjfaf6 k|fKt x'G5 . :jR5 xfjf klg k|fs[lts ;|f]t g} xf] .  

:jR5 kfgL (Fresh water) 

:jR5 kfgLlagf s'g} klg ;hLjsf] hLjg ;Dej 5}g . :jR5 kfgL klg k|s[ltaf6 

g} pknAw x'G5 .  
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cfly{s ljsf; (Economic development) 

b]zsf] ljsf;df k|fs[lts ;|f]tx¿sf] k|d'v e"ldsf /xG5 . ljleGg lsl;dsf 

snsf/vfgf pBf]uwGbf, s[lif ko{6g cflb ljsf; u/L b]zsf] cfly{s ljsf; ug{ 

;lsG5 .   

dgf]/Ghg (Entertainment)  

k|s[ltdf /x]sf dgf]/d b[iox¿ lxdfn, tfn, jghª\un, r/f r'?ª\uL, em/gf 

cflbsf] canf]sgaf6 dflg;x¿sf] tgfj 36fpg cfgGb lng ;S5g\ . h;n] ubf{ 

z/L/df k'gtf{hsL cfpF5 .  

ko{6g ljsf; (Tourism development)  

k|fs[lts ;|f]tsf] ;f}Gbo{n] dflg;nfO{ cfslif{t u5{ . h;n] ubf{ ljleGg b]zx¿af6 

ko{6sx¿ 3'Dg cfpF5g\ .  

k|fs[lts ;|f]t ;+/If0f (Conservation of Naturl resources) 

dflg;x¿n] cfkm\gf cfkm\gf cfwf/e"t cfjZostf k"/f ug{ k|fs[lts ;|f]tx¿df 

lge{/ /xG5g\ . ;a} hLjx¿ hLjg lgjf{x ug{ k|fs[lts ;|f]tx¿df cfl>t /xG5g\ . 

To:t} dflg;n] klg cfkm\gf] hLjgofkg ug{ k|fs[lts ;|f]tsf] pkof]u u5{g\ . 

pkof]u ug]{ j|mddf ljj]sk"0f{ tl/sfx¿ ckgfpg'kb{5 . cGoyf k|fs[lts 

;|f]tx¿sf] ljgf; x'G5 . To;}n] k|fs[lts ;|f]tsf] pkof]usf] ;fy ;fy} ltgLx¿sf] 

;+/If0f klg cToGt h?/L 5 . ljleGg lsl;dsf k|fs[lts ;|f]tsf] dxTj / 

ltgLx¿sf] ;+/If0faf/] lgDgfg';f/ j0f{g ul/Psf] 5 .  

hn;|f]t (Water resources) 

k[YjLdf pknAw kfgLsf] ;|f]tnfO{ g} hn;|f]t elgG5 . hn;|f]t jiff{sf] kfgL, hldg 

;txsf] kfgL / hldgd'lgsf] kfgL u/L d'Vo ltg k|sf/sf 5g\ .  

hn;|f]tsf] dxTj / cfjZostf (Importance of water resources)  

hn;|f]t Ps dxTjk"0f{ k|fs[lts ;|f]t xf] . o;sf] dxŒj o; k|sf/ 5 M  

!=  hn;|f]tsf] ;xfotfaf6 ljB't\ zlSt pTkfbg ug{ ;lsG5 .  

@=  gx/ tyf s'nfaf6 l;FrfO{ u/L s[lif pTkfbg a9fpg ;lsG5 .  

#=  vfg]kfgLsf] Joj:yf u/fpg ;lsG5 .  

hn;|f]tsf] ;+/If0f (Conservation of water resources) 

hn;|f]tsf] cTolws k|of]u ub}{ hfFbf eljiodf ;ª\s6 cfpg ;S5 . eljiodf 

kfgLsf] ;|f]tsf] cefj x'g ;S5 . gbL, tfn, tn}ofdf afFw afFWbf df6f]sf] prfO 
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a9\b} hfFG5 . ToxfF /x]sf hLjx¿sf] ljgf; x'g ;S5 . To;}n] hnr/sf] ;+/If0f 

ug{sf nflu klg hn;|f]tsf] ;+/If0f ug'{kb{5 . hn;|f]tsf] ;+/If0f lgDgfg';f/ ug{ 

;lsG5 .  

!= hn;|f]tdf snsf/vfgfaf6 lg:s]sf 7f]; kmf]xf]/ / kmf]xf]/ kfgL ld;fpg' x'Fb}g . 

@= gbL tfn tlnofsf] jl/kl/ j[Iff/f]k0f ug'{k5{ .  

#= 3/, xl:k6n, xf]6naf6 lg:s]sf] kmf]xf]/x¿nfO{ hn;|f]tx¿df ld;fpg' x'Fb}g .  

$= hghª\un km8flg ug'{ x'Fb}g .  

hnfw/ If]q (Watershed)  

s'g} klg vf]nf gfnf, gbL, tfn, tn}of kf]v/L hnfzodf s'g} vf; If]qdf k/]sf] 

kfgL au]/ cfO{ hDdf x'G5 . To; If]qnfO{ hnfwf/ If]q elgG5 . To;}n] s'g} klg 

kfgLsf] ;|f]tsf] jl/kl/sf] efu g} To;sf] hnfwf/ If]q xf] .  

hnfwf/ If]qsf] dxTj (Importance of watershed)  

!= hnfwf/ If]qn] jghª\unsf] ;+/If0f u5{ .  

@= s[lifof]Uo e'ldnfO{ arfpg / s[lif pTkfbg a9fpg dbt ub{5 .  

#= kfl/l:ylts k|0ffnLdf ;Gt'ng sfod /fVg / ;+/If0f ug{ dbt ub{5 .  

hnfwf/ ;+/If0f (Conservation of watershed)  

a9\bf] hg;ª\Vofsf] rfkn] ubf{ jghª\un / kfgLsf d'xfgx¿ h:tf If]qx¿sf] 

cltj|md0f eO/x]sf] 5 . h;n] ubf{ hnfwf/ If]qx¿df c;/ kl//x]sf]  

5 . To;}n] hnfwf/ If]qsf] ;+/If0f ug'{ cfjZos 5 . hnfwf/sf] ;+/If0f 

lgDgfg';f/ ug{ ;lsG5 M  

!=  hn;|f]tsf 5]p5fpdf /x]sf] hldgdf j[If/f]k0f, 3fF; /f]k0f ug'{k5{  

@=  le/fnf] hldgdf u/fx¿ agfO{ v]tL ug'{k5{ .  

#=  kfgLsf] d'n km'6\g] 7fpFdf 5]safFw agfpg'k5{ .  

$=  hnfwf/ ;+/If0f lzIff sfo{j|md tyf k|rf/ k|;f/ sfo{j|mdx¿ ;Grfng 

 ug'{k5{ .  

l;d;f/ (Wetland) 

;Fw} kfgLdf 8'la/xg] tyf bnbn] / wflknf If]qnfO{ l;d;f/ If]q elgG5 . ^ ld6/ 

eGbfsd ulx/fO ePsf kfgL el/Psf If]qnfO{ l;d;f/ If]qsf ¿kdf  
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lnOG5 . sf];L6Kk' jGohGt' cf/If ljZj l;d;f/ If]qdf ;dfj]z ul/Psf] g]kfnsf] 

klxnf] l;d;f/ If]q xf] .   

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

1. l;d;f/ If]qn] s[lifdf ;xof]u k'¥ofpF5 .  

2. kfgLsf] d'xfgsf] ¿kdf k|of]u ug{ ;lsG5 .  

3. ljleGg lsl;dsf hnLo k|f0fLx¿nfO{ jf;:yfg k|bfg ub{5 .  

4. kfl/l:ylts k|0ffnLsf] ;Gt'ng sfod ug{ dbt ub{5 .  

 

l;d;f/sf] ;+/If0f (Conservation of wetland)  

dflg;sf ljleGg lj|mofsnfkn] ubf{ l;d;f/ If]qdf ljleGg lsl;dsf xflggf]S;fgL 

k'uL /x]sf] x'G5 . To;}n] l;d;f/sf] ;+/If0f ug'{ clt cfjZos 5 . l;d;f/sf] 

;+/If0f ug{ !(&! df O/fgsf] /fd;f/ eGg] ;x/df ePsf] cGt/fli6«o e]nfn] Pp6f 

dxf;lGw kfl/t u/]sf] 5 . o; dxf;lGwnfO{ /fd;f/ dxf;lGw elgG5 . l;d;f/ 

If]qsf] ;+/If0f lgDgfg';f/ ug{ ;lsG5 M  

!=  l;d;f/sf] kfgL ;'sfP/ jl:t a;fpg], v]lt ug]{ ug'{ x'Fb}g . 

@=  ljleGg :yfgaf6 lg:s]sf] kmf]xf]/x¿nfO{ l;d;f/df kmfNg' x'Fb}g .  

#=  l;d;f/ jl/kl/sf] :yfgdf /x]sf la?jfx¿ sf6\g' x'Fb}g .  

/fli6«o lgs'Gh, cf/If / ;+/If0f If]qsf] ;ª\lIfKt ljj/0f  

g]kfndf k|fs[lts ;|f]tsf] ;+/If0fsf nflu ;+/lIft If]qx¿ ;+/If0f If]qx¿ 

5'6\6fOPsf] 5 . ;+/lIft If]qcGtu{t /fli6«o lgs'Gh tyf jGohGt' cf/Ifx¿ k5{g\ . 

g]kfndf ljleGg If]qdf cjl:yt ;+/lIft If]qx¿ o;k|sf/ 5g\ .  

-s_  /fli6«o lgs'Gh  

k|fs[lts jftfj/0fsf ;fy} o;leq kfOg] jGohGt' k+IfL, jg:klt / ltgsf 

jf;:yfg / e"b[Zosf] ;+/If0f, Joj:yfkg tyf pkof]u ug{sf nflu 

5'6\ofOPsf] If]qnfO{ /fli6«o lgs'Gh elgG5 . g]kfndf xfn;Dd !@ cf]6f 

/fli6«o lgs'Ghx¿ :yfkgf ePsf 5g\, tL x'g\ M 

 != lzjk'/L gfufh'{g /fli6«o lgs'Gh  @= alb{of /fli6«o lgs'Gh 

 #= lrtjg /fli6«o lgs'Gh   $= nfª6fª /fli6«o lgs'Gh  

 %= vKt8 /fli6«o lgs'Gh   ^= dsfn a?0f /fli6«o lgs'Gh  



 323  

 &= z'SnfkmfF6 /fli6«o lgs'Gh   *= ;u/dfyf /fli6«o lgs'Gh  

 (= afFs] /fli6«o lgs'Gh    !)= k;f{ /fli6«o lgs'Gh  

 !!= /f/f /fli6«o lgs'Gh   !@= ;] kmf]S;'G8f] /fli6«o lgs'Gh 

j|m=;+ lgs'Ghsf] gfd  cal:yt :yfg 

If]qkmn  

:yfkgf  kfOg] hLjx¿ / k|d'v 

:yfg  

!= lrtjg /fli6«o 

lgs'Gh 

lrtjg, dsjfgk'/ 

/ k;f{ If]qkmn M 

(#@ ju{ ls=ld  

lj=;+= @)#) 

-ljZj 

;Dkbfdf 

;"rLs[t 

@)$!  

kf6] af3, u}F8f xfQL 

efn', lrt'jf, 3l8ofn, 

uf]xL, df/ uf]xL, 

clhª\u/f lrQn, /t'jf, 

nu'gf / /ftf] afFb/  

@= ;u/dfyf 

/fli6«o lgs'Gh 

;f]n'v'Da' If]qkmn 

!!$* ju{ ls=ld  

lj=;+= -@)#@ 

ljZj ;Dkbf 

;"rLs[t 

lj=;+= 

@)#(_ 

uf]a|] ;Nnf, l9ª\u|] ;Nnf, 

w'kL, ef]hkq, u'/fF; cflb 

8fFkm], lrlnd], sflnh, 

nfnr'Rr], s'v'/f 

;u/dfyf, Nxf];], g'K;] 

lxdfn  

#=  nfª6fª /fli6«o 

lgs'Gh  

/;'jf, g'jfsf]6 / 

l;Gw'kfNrf]s 

If]qkmn !&!) ju{ 

ls=ld  

lj=;+= @)#@  ;fn, vf]6];Nnf, nf}7 

;Nnf, nfª6fª  ;Nnf, 

uf]a|] ;Nnf, v';'{, u'/fF;, 

cflb lxpF lrt'jf, /ftf] 

kfG8f, s:t'/L d[u, 

lxdfnL efn' wf/, 3f]/n, 

/ftf] afFb/ nª\u'/ cflb   

$= /f/f /fli6«o 

lgs'Gh  

d'u' / h'Dnf 

If]qkmn !)^ ju{ 

ls=ld  

 lxdfnL efn' 3f]/n  

s:t'/L d[u, aFb]n cflb 

tyf ljleGg k|hfltsf 

r/fr'?ª\uL /f/f tfn  

%=  alb{of /fli6«o 

lgs'Gh  

alb{of If]qkmn M 

(^* ju{ ls=ld  

lj=;+= @)#@  ;fnsf ?vx¿, af3, 

lrt'jf, s[i0f;f/, 

lgnufO{, h/fof], lrQn 

nu'gf, a/fl;ª\u], 

3l8ofn uf]lx, 8lNkmg, 
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hª\unL xfQL tyf 

ljleGg k|hfltsf r/fx¿  

^=  ;] kmf]S;'G8f] 

/fli6«o lgs'Gh 

8f]Nkf / d'u' 

lhNnf If]qkmn M 

#%%% ju{ ls=ld  

lj=;+= @)$)  lxpmF lrt'jf ltAatL 

v/fof] lxdfnL efn', wf/ 

3f]/n, s:t'/L d[u gfp/ 

kmf]S;'G8f] tfn, ;] u'Daf 

cflb  

&=  vKt8 /fli6«o 

lgs'Gh 

aemfª, afh'/f, 

8f]6L / c5fd 

If]qkmn M @%% ju{ 

ls=ld  

lj=;+= @)$)  ;Nnf, lgufnf] / 3fF;] 

d}bfg /t'jf, s:t'/L d[u, 

3f]/n, lrt'jf, hª\unL 

s's'/, hª\unL la/fnf], 

/ftf] afFb/, 8fFkm], d'gfn 

cflb  

*=  dsfn' a?0f 

/fli6«o lgs'Gh 

;ª\v'jf;ef / 

;f]n'v'Da' If]qkmn 

@##) ju{ ls=ld  

lj=;+= @)$(  ;'gkftL, ;'gufef, 

hª\unL u'nfkm, 

uf]a]|;Nnf, c/vf}nL, 

lkm/lkm/], rfFr, u'/fF; 

cflb xfd|], lrt'jf, 

ltAalt v/fof], lxdfnL 

efn', s:t'/L d[u, gfp/, 

3f]/n lxdfnL yf/, 

lrt'jf cflb  

(=  lzjk'/L gfufh'{g 

/fli6«o lgs'Gh  

sf7df8f}F, g'jfsf]6 

wflbª  / 

l;Gw'kfNrf]s 

If]qkmn M !%( ju{ 

ls=ld  

lj=;+= @)%* ljleGg k|hfltsf Rofp, 

k'tnL, WjfF;] lrt'jf, 

lrt'jf ;fns, jg 

la/fnf], lxdfnL efn', 

3f]/n, /ftf] afFb/, nª\u'/ 

Gofp/L d';f, aFb]n /t'jf, 

lrQn cflb  

!)= afFs] /fli6«o 

lgs'Gh  

afFs] If]qkmn M 

%%) ju{ ls=ld  

lj=;+= @)^& ;fn, l;;f}, vo/ 3fF; 

d}bfg, cflb af3, 

3l8ofn uf]lx xfQL, 

lrt'jf, lrQn, h/fof], 
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lgnufO{ /t'jf, nu'gf 

cflb .  

!!= ;'SnfkmfF6 

/fli6«o lgs'Gh 

sGrgk'/ If]qkmn M 

#)% ju{ ls=ld  

lj=;+= @)&# nueuf #%) k|hfltsf 

r/fx¿, @$ k|hfltsf 

:tgwf/L hGt' df5fsf 

ljleGg k|hflt,  

!@= k;f{ /fli6«o 

lgs'Gh  

k;f{, dsjfgk'/ / 

af/f If]qkmn M 

^@&=#( ju{ ls=ld  

lj=;+= @)&#  vo/, l;;f}F, l;dn cflb, 

kf6]af3 d[u lrt'jf, 

lrQn cflb .  

 

-v_  aGohGt' cf/If (Wild Life reserver) 

lglZrt k|hfltsf jGohGt' / ltgLx¿sf] jf;:yfg ;+/If0f / Joj:yfkg 

ug{sf nflu 5'6\ofOPsf] If]qnfO{ jGohGt' cf/If elgG5 . k|fs[lts jftfj/0f, 

jGohGt' tyf jg:kltsf] ;+/If0f / Joj:yfkg, b'n{e tyf nf]k x'g nfu]sf 

jGohGt' Pjd\ ltgLx¿sf] jf;:yfgsf] ;+/If0f tyf j}1flgs cWoog 

cg';Gwfg ug]{ p2]Zon] jGohGt' cf/Ifsf] :yfkgf ePsf] xf] . jGohGt' 

cf/Ifdf :jLs[lt lnP/ dfq cWoog / cg';Gwfg ug{ kfOG5 . t/ 

dgf]/Ghgsf nflu 3'dlkm/ ug{ kfOFb}g . klxn] g]kfndf tLgcf]6f jGohGt' 

cf/If lyP . clxn] b'O{cf]6f ;'SnfkmfF6 / k;f{ /fli6«o  lgs'Ghfdf kl/0ft 

ul/Psf] 5 . To;}n] xfn Pp6f dfq jGohGt' cf/If 5 .  

sf];L6Kk' aGohGt' cf/If  

o;sf] :yfkgf lj=;+= @)#@ df ePsf] xf] . o;sf] If]qkmn !&^ ju{ ls=ld=  

5 . of] ;'g;/L, ;Kt/L / pbok'/ lhNnfdf /x]sf] 5 . o; cf/Ifsf] d'Vo p2]Zo 

g]kfndf clt b'n{e dflgg] cgf{sf] ;+/If0f u/L j[l4 u/fpg' xf] . o; cf/Ifdf l;;f}F 

/ vo/sf] 3gf hª\un 5 . oxfF aFb]n, nu'gf, 3l8ofn, ;f}; cflb hª\unL 

hgfj/x¿ kfOG5g\ .  

-u_  l;sf/ cf/If (Hunting Reserve)  

lglZrt jGohGt'sf] hg;ª\Vof lgoGq0f tyf lbuf] k|of]usf nflu l;sf/ 

cf/Ifsf] :yfkgf ul/Psf] xf] . o:tf If]qdf cg'dltkq lnP/ tf]s]sf] 

;doleq tf]s]sf] hgfj/ tf]s]sf] If]qdf l;sf/ ug{ kfOG5 . /fli6«o lgs'Gh 

tyf jGohGt' ;+/If0f ljefun] jGohGt'sf] ;b'kof]usf ;fy} ;+/If0f xf];\ 
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eGg] p2]Zon] l;sf/ cf/If 3f]if0ff u/]sf] xf] . g]kfndf xfn;Dd Pp6f dfq 

l;sf/ cf/If 5 . 

9f]/kf6g l;sf/ cf/If  

o;sf] :yfkgf lj=;+= @)$! df ePsf] xf] . o;sf] If]qkmn !#@% ju{ ls=ld= 5 . 

/fKtL ?s'd, afUn'ª / DofUbL lhNnfdf km}lnPsf] 5 . o; cf/Ifdf w]/} ePsf 

kz'k+IfLsf] ;ª\Vof lgwf{/0f u/L l;sf/ u/fOG5 . o; cf/Ifdf gfp/, emf/n, wf/ / 

lxdfnL efn' cflb hgfj/x¿ kfOG5 .  

;+/If0f If]q (Conservation Area)  

k|fs[lts ;|f]t, jGohGt', jg:klt tyf logLx¿sf] jf;:yfg ;+/If0f ug]{, :yfgLo 

afl;Gbfsf] cfly{s ;f+:s[lts tyf wfld{s ;|f]tsf] lbuf] pkof]u tyf ;+/If0f 

u/fpg] clek|fon] ;+/If0f If]qsf] :yfkgf ePsf] xf] . cGgk"0f{ ;+/If0f g]kfnsf] 

klxnf] ;+/If0f If]q xf] . xfn;Dd g]kfndf cGgk"0f{ ;+/If0f If]q, sGrghª\3f ;+/If0f 

If]q, dgf:n' ;+/If0f If]q, clkgDkf ;+/If0f If]q, uf}/Lzª\s/ ;+/If0f If]q / s[i0f;f/ 

;+/If0f If]q u/L ^ cf]6f ;+/If0f If]qx¿ 5g\ .  

jg hª\un (Forest) / xfn o;sf] l:ylt  

jghª\un Pp6f k|d'v k|fs[lts ;Dkbf xf] . oxfF ljleGg lsl;dsf hª\unL 

hgfj/ tyf r/f r'?ª\uLx¿sf] af;:yfg /x]sf] x'G5 . hghª\un ljleGg 

hn;|f]tx¿sf] hnfwf/ klg xf] . lj=;+= @)@^ –@& ;fnlt/ g]kfnsf] %#=#Ü e"efu 

jghª\unn] 9fs]sf] lyof] . xfn cfP/ jghª\unsf] If]qkmn sl/a @(Ü / emf8L 

a'6ofg !!=^Ü dfq /x]sf] 5 . a9\bf] hg;ª\Vofsf sf/0fn] lbgfg'lbg jghª\un 

dfl;Fb} uO/x]sf] 5 . g]kfnsf] t/fO{ / leqL dw];df ;fn, l;;f}F, vo/, l;dn cflb 

kfOG5 . To:t} kxf8L If]qdf rfFk, s6';, lrnfpg], afF;, t]hkft cflb kfOG5 . 

pQ/L lxdfnL efudf ;Nnf], w'kL, u'/fF;, ef]hkq cflb jg:kltx¿ kfOG5g\ . 

hg;ª\Vofsf] j[l4;Fu} dflg;sf cfjZostf klg j[l4 eO/x]sf 5g\ . pSt 

cfjZostf k"/f ug{ dflg;x¿n] jghª\un ljgf;n] d?e"lds/0f a9\b} uPsf] 5 .  

jghª\unsf] dxŒj / cfjZostf  

jghª\un Pp6f k|d'v k|fs[lts ;Dkbf xf] . o;sf ljz]if dxŒj /x]sf 5g\ . jg 

hª\unn] kxf8L If]qsf le/fnf] hldgsf] df6f]nfO{ ;+/If0f ub{5 . ljleGg lsl;dsf 

jGohGt' / r/fr'?ª\uLx¿nfO{ jf;:yfg k|bfg ub{5 . hª\unaf6 3fF;kft, 

:ofpnf, sf7, bfp/f, h8La'6L, kmnkm"n cflb k|fKt ug{ ;lsG5 . jghª\unn] jfo' 

d08ndf /x]sf] clS;hg rj|m / sfa{g8fOcS;fO8 rj|m ;Gt''ngdf /fVb5 . 

hnrj|mdf klg jghª\un ljz]if e"ldsf /x]sf] x'G5 . e"Ifoaf6 hf]ufpF5 . 
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jghª\unaf6 ljleGg lsl;dsf jg k}bfj/ k|fKt ug{ ;lsG5 . h:t} M sf7, 

bfp/f, h8La'6L 3fF;kft cflb . tLdWo] k|sfi7 la?jfx¿ / h8La'6L k|d'v  

x'g\ .  

-s_  k|sfi7 la?jfx¿ (Timber yielding plant) 

g]kfndf ljleGg lsl;dsf] xfjfkfgL kfOg] ePsfn] g]kfndf ljleGg 

lsl;dsf k|sfi7 la?jfx¿ kfOG5g\ . h;af6 sf7sf] pTkfbg ug{ ;lsG5 . 

sf7af6 sfi7 pBf]ux¿ ;Grfng ug{ ;lsG5 . t/fO{df ;fn, l;;f}F, l;dn 

hfd'g, ;fh, x/f]{ a/f]{, cflb kfOG5g\ eg], kxf8L If]qdf afFem, kmnfF6, s6';, 

rfk, cf]v/ lrnfpg] cflb kfOG5g\ . lxdfnL efudf /fO ;Nnf, l7ª\u|] ;Nnf], 

ef]hkq, uf]a|] ;Nnf] cflb kfOG5g\ . oL ?vx¿af6 pTkfbg x'g] sf7 

kmlg{r/x¿ agfpg k|of]u ul/G5 eg] sdhf]/ ;fnsf la?jfx¿af6 bfp/f 

pTkfbg x'G5 .  

-v_  h8La'6Lx¿ (Medicinal plants) 

g]kfnsf] hª\undf kfOg] ljleGg la?jfx¿dWo] s]xL la?jfx¿ cf}ifwL 

agfpg k|of]u ul/G5 . o:tf af]6la?jfnfO{ h8La'6L elgG5 . g]kfndf sl/a 

*)) lsl;dsf h8La'6L ePsf] cg'dfg ul/Psf] 5 . g]kfnsf] 

xfjfkfgLcg';f/ ljleGg lsl;dsf h8La'6Lx¿ kfOG5g\ . t/fO{df x/f]{, a/f]{, 

cdnf, /fhj[If, ;k{uGw, c;'/f] cflb kfOG5g\ . kxf8L If]qdf r'qf], wt'/f], 

lr/fOtf], af]emf], ;'uGwjfnf, l6d'/ cflb h8La'6L kfOG5 . lxdfnL efudf 

kfFrcf}Fn], kb\drfn, h6fd;L, of;f{u'Daf cflb h8La'6L kfOG5 . cfhef]ln 

h8La'6L v]tL klg ul/G5 . ;k{uGwf, h6fd;L, n3'kq, kfFrcf}n], Eofs'/, 

PSn]lj/ cflb h8La'6L ljb]z k7fOG5 . hyfefjL ¿kdf h8La'6L ;ª\sng 

u/L rf]/L lgsf;L ugf{n] ax'd"No h8La'6Lsf] cl:tTj ;ª\s6df k/]sf] 5 .  

g]kfndf ;+/lIft jg k}bfj/x¿ (Protected plants) 

hLj hGt' tyf jg:kltsf] ;ª\Vof 36\b} uO{ nf]k x'g] l:yltdf k'u]sf] ca:yfnfO{ 

b'n{e elgG5 . o:tf la?jfx¿nfO{ sfg'gL ¿kdf ;+/If0f ug'{k5{ . s]xL 

af]6la?jfx¿sf] ;ª\sng ug{ k|ltaGw nufOPsf] 5 eg] s]xL ljb]z k7fpg /f]s 

nufOPsf] 5 . xfd|f] b]zdf kfFrcf}Fn], s'\6\sL, h6fd;L, ;k{uGwf, ;'uGwsf] lsnf, 

;'uGwjfn, nf}7;Nnf, of;f{u'Daf, rfFk, vo/, ;fn, ;lQ;fn, ljhof;fn l;dn 

cflb ljb]z lgof{tdf /f]s nufOPsf] 5 .  
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kz'k+IfLx¿ / logLx¿sf] jt{dfgl:ylt   

jGohGt'x¿sf] af;:yfg hª\un xf] . g]kfndf sl/a !&) eGbf a9L hftsf 

jGohGt' kfOG5 . To:t} *^) eGbf a9L hftsf r/fx¿ kfOG5g\ . oLdWo] w]/} h;f] 

hGt'x¿ / r/f r'?ª\uLsf] jf;:yfg jghª\ung} xf] . g]kfndf af3, u}F8f, xfQL, 

lxpF lrt'jf, efn', h/fof], d[u, s:t'/L, cgf{, 3f]/n, aFb]n, v/fof], ltqf, 8fFkm], 

d'gfn, sflnh, n'OFr], Rofv'/f, nfdk'R5|] 9's'/, GofpnL, sf]OnL, do'/, rLn, wg];, 

afh, as'Nnf, d}gf, lu4 cflb kz'k+IfLx¿ kfOG5g\ . jghª\unsf] ljgfzsf sf/0f 

kz'k+IfLx¿sf] jf;:yfg ljgfz ePsf sf/0f w]/} hgfj/x¿ nf]k x'Fb} uO/x]sf] 

kfOG5 . To:t} kz'k+IfLx¿sf] rf]/L lgsf;L / ca}w l;sf/n] klg kz'k+IfLsf] ;ª\Vof 

36\b} uO/x]sf] 5 . xfn g]kfndf s[i0f;f/ hª\unL v/fof] nf]k x'g] ca:yfdf 5g\ . 

g]kfndf kfOg] @^ yl/sf :tgwf/L hGt' / ( hfltsf rf/fx¿ / # hfltsf 3;|g] 

hgfj/x¿ ;+/lIft 3f]l;t ul/Psf] 5 .  

kz'k+IfLsf] dxŒj / cfjZostf  

kz'k+IfLx¿n] jftfj/0f / kl/l:ylts k|0ffnLdf ;Gt'ng NofpF5g\ . ko{6sx¿ nf]k 

x'g nfu]sf b'n{e / cfkm\gf] b]zdf gkfOg] jGohGt'x¿ x]g{ cfpF5g\ . h;n] ubf{ 

b]zsf] cfly{s ljsf; x'G5 . :yfgLo hgtfx¿df /f]huf/L j[l4 eO{ hLjg:t/df 

;'wf/ x'G5 . To;}n] kz'k+IfLx¿sf] ;+/If0f ug'{k5{ .  

nf]k x'g nfu]sf s]xL kz'k+IfLx¿  

ljleGg lsl;dsf dfgjLo lj|mofsnfkn] ubf{ jghª\un ljgfz x'Fb} uO/x]sf] 5 . 

To;sf] c;/ kz'k+IfLx¿df b]lvPsf] 5 . kz'k+IfLx¿sf] af;:yfg vfgf ljgf;sf] 

sf/0fn] s]xL b'n{e x'Fb} uO/x]sf 5g\ . g]kfndf s[i0f;f/, k'8\s] aFb]n, hª\unL uwf, 

hª\unL v/fof] h:tf hgfj/x¿ nf]k x'g nfu]sf 5g\ . To:t} u/L hª\unL xfQL, 

u}F8f, af3, cgf{, lxpF lrt'jf, af/l;ª\u] s:t'/L d[u, 8lNkmg cflb hgfj/x¿ b'n{e 

x'Fb} uPsf 5g\ . o:tf hLjnfO{ ;+/lIft hLjsf] ;"rLdf /flvPsf] 5 . g]kfndf 

;+/lIft ;"rLdf /fvLPsf s]xL jGohGt'x¿ lgDgfg';f/ 5g\ .  

-!_ Ps l;ª\u] u}F8f (One Horned Rhinoceres) 

-@_ kf6] af3 (Bengal Tiger) 

-#_ xfQL (Asiatic Elephant) 

-$_ xfa|] (Red panda)  

-%_ clhª\u/ (Python)  

-^_ 7'nf] wg]; (Giant pied hornbill)  
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;Demg'kg]{ s'/fx¿   

!=  k|s[ltdf cfkmF} pTkGg ePsf j:t'x¿nfO{ k|fs[lts ;|f]t elgG5 .  

@=  k|fs[lts ;|f]tnfO{ cgGt, gjLs/0fLo / cgjLs/0fLo u/L tLg efudf 

 ljefhg ug{ ;lsG5 .  

#=  s'g} vf]nfgfnf, gbLgfnf, tfn tn}of, kf]v/L, hnfzodf h'g If]qsf] kfgL 

 au]/ cfO{ hDdf x'G5, To; If]qnfO{ hnfwf/ If]q elgG5 .  

$=  xfjf, kfgL, hldg, ;'O{sf] k|sfz cflb ch}ljs caoj x'g\ .  

%=  jg:klt hgfj/, / ;"Id hLjx¿ h}ljs caoj x'g\ .  

^=  h}ljs caojx¿nfO{ pTkfbg, pkef]Stf / ljR5]bs u/L tLg efudf 

 juL{s/0f ug{ ;lsG5 .  

&=  /fli6«of lgs'Gh jGo hGt' cf/If / l;sf/ cf/Ifx¿nfO{ ;+/lIft If]q elgG5 .  

*=  g]kfndf xfn;Dd !@ cf]6f /fli6«o  lgs'Gh / ^ cf]6f ;+/If0f If]q :yfkgf 

 ePsf 5g\ .  

(=  jg hª\unaf6 3fF;kft, sf7, bfp/f, h8La'6L cflb k|fKt ug{ ;lsG5 .  

!)= g]kfnsf] lxdfnL efudf kfFr cf}n], kbd rfn, h6fd;L, of;f{u'Daf cflb 

 hf8La'6L kfOG5 .  

!!=  af;:yfg ljgf;n] ubf{ af3, u}F8f xfQL lxpmF lrt'jf clhª\u/ wg];, lu4 

 cflb kz'k+IfL nf]kf]Gd'v ag]sf 5g\ .  

s] tkfO{FnfO{ yfxf 5 < 

ljZjsf] ;a}eGbf a'9f] ?v $^)) jif{sf] 5 . 

 

 

cEof;  

!= vfnL 7fpFdf ldNbf] zAb eg'{x]f;\ M  

 -s_ k|s[ltdf cfkm}F pTkGg ePsf j:t'x¿nfO{ ======== elgG5 .  

 -v_ ;w}F kfgLdf 8'la/xg] tyf bntn] / wflknf] If]qnfO{ ==== If]q elgG5 .  

 -u_ jftfj/0f ;+/if0f eGgfn] jftfj/0fLo kIfx¿ ======= ug'{ xf] .  

 -3_ xfd|f] b]zdf ======hfltsf k+lIfnfO{ ;+/lIft 3f]lift ul/Psf] 5g\ .  
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@=  tnsf k|Zgx¿sf] ;xL pQ/ 5fg]/ n]Vg'xf];\ M  

 -s_  xfjfdf slt k|ltzt gfO6«f]hg x'G5 < 

  -c_ @!Ü  -cf_ &*Ü   -O_ &!Ü  -O{_ ^*Ü  

 -v_  tnsf dWo] s'g rfFlx h}ljs caoj xf]Og < 

  -c_ pTkfbs  -cf_ pkef]Stf  -O_ ljR5]bs    -O{_ xfjf  

 -u_  g]kfndf sltcf]6f /fli6«o lgs'Gh /x]sf 5g\ < 

  c_ !)   cf_ !@   O_ *    O{_ ^  

 -3_  ^ ld6/eGbf sd ulx/f kfgLsf ;|f]t tyf wflknf If]qx¿nfO{ s]  

  elgG5 < 

#=  tnsf jfSox¿ l7s eP -√_ lrx\g / a]l7s eP -×_ lrx\g nufpg'xf];\ M  

 -s_  jghª\un jGohGt'sf] jf;:yfg xf] .  

 -v_  kf6] af3 g]kfnsf] t/fO{sf hª\undf kfOG5 .   

 -u_  jftfj/0f ;+/If0f ugf{n] ;a} hLjx¿sf] ;+/If0f ug{ ;xof]u k'U5 .  

 -3_  ;f}o{ zlSt cgjLs/0fLo k|fs[lts ;|f]t xf] .  

$=  hf]8f ldnfpg'xf];\ M  

 /fli6«o lgs'Gh    sf]lz 6Kk'  

 jGo hGt' cf/If   9f]/kf6g  

 l;sf/ cf/If    /f/f  

 ;+/If0f If]q    kf6g  

      uf}/Lzª\s/  

%=  km/s 5'6ofpg'xf];\ M  

 -s_ /fli6«o lgs'Gh / jGohGt' cf/If  

 -v_ pTkfbs / pkef]Stf  

 -u_ ch}ljs caoj / h}ljs caoj  

^=  tnsf k|Zgx¿sf] hafkm lbg'xf];\ M  

 -s_  k|fs[lts ;|f]t eg]sf] s] xf]  
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 -v_  k|fs[lts ;|f]tsf s'g} rf/ dxŒjx¿ n]Vg'xf];\ .  

 -u_  l;sf/ cf/If eg]sf] s] xf] < 

 -3_ g]kfndf /x]sf ;+/If0f If]qsf] gfd n]Vg'xf];\ .  

 -ª_  9f]/kf6g l;sf/ cf/Ifsf af/]df Ps cg'R5]b n]Vg'xf];\ .  

 -r_  wfg v]tdf /x]sf ;a} d';fx¿ dfl/lbof] eg] jftfj/0fdf s:tf] c;/  

  k5{ < lsg < 

 -5_  jftfj/0f ;+/If0f lsg ug'{k5{ . s'g} ltgcf]6f a'Fbf n]vL j0f{g ug'{xf];\ .  

 -h_  hn;|f]tsf] dxŒj / cfjZostfx¿ a'Fbfut ¿kdf n]Vg'xf];\ .  

 -em_  h}ljs tŒjx¿nfO{ slt efudf afFl8Psf] 5 < 

 -`_  jftfj/0fLo ;+/If0fdf tkfOF{n] s;/L ;xof]u ug{ ;Sg'x'G5, n]Vg'xf];\ .  

&=  5f]6f] l6Kk0fL ug'{x]f;\ M  

 -s_ hnfwf/   -v_ ;+/If0f If]q  u_ l;d;f/ If]q  

 -3_ ljR5]bs   -ª_ ch}ljs caoj  

*=  sf/0f lbg'xf];\ .  

 -s_ jGo hGt'sf] ;+/If0f ug{ jghª\unsf] ;+/If0f ug'{k5{  

 -v_ hnfwf/ If]q, hn;|f]tsf] d'Vo cfwf/ xf] .  

 

kl/of]hgf sfo{  

tkfO{Fsf] glhssf] jg hª\un lgs'Gh, cf/If jf ;+/If0f If]q jf lrl8ofvfgfsf] 

e|d0f u/L ToxfF /x]sf kz'k+IfLx¿sf] canf]sg ug'{xf];\ . ToxfF /x]sf k|d'v 

kz'k+IfLx¿sf] gfd af;:yfg, jt{dfg l:ylt, vfgf, ;+/If0fsf nflu eO/x]sf 

sfo{x¿ / ckgfpg'kg]{ sfo{x¿af/] 5f]6s/Ldf k|ltj]bg tof/ ug'{xf];\ .  
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kf7–@$ jftfj/0fLo x|f; tyf o;sf] ;+/If0f 

 (Environmental degradation conservation) 

  

xfd|f j/k/ /x]sf k|fs[lts, h}ljs ;fdflhs tyf ;f+:s[lts kIfx¿ jftfj/0fLo 

kIf x'g\ . oL ljleGg kIfx¿sf] jf:tljs u'0f:t/df sdL cfpg' cyjf gsf/fTds 

kl/jt{g cfpg'nfO{ jftfj/0fLo x|f; elgG5 . oL ljleGg kIfx¿sf] u'0f:t/ 

lau|g'df dfgjLo / k|fs[lts sf/0fx¿ /x]sf x'G5g\ .  

k|fs[lts k|sf]ksf sf/0fn] jftfj/0fLo kIfx¿sf] ca:yfdf x'g] gsf/fTds 

kl/jt{gx¿ g} k|fs[lts sf/0f x'g\ . af9L klx/f], e'Ifo, lxdkft, e"sDk, Hjfnfd'vL 

cflbnfO{ k|fs[lts k|sf]k elgG5 . dflg;n] cfkm\gf] cfjZostf k"/f ug{ ljleGg 

k|fs[lts ;|f]t / ;fwgsf] pkof]u ub{5g\ . To;} u/L dflg;n] ljsf;sf ultljlw 

ubf{ jftfj/0fdf ePsf ljleGg ;|f]tx¿sf] k|of]u ub{5g\ . o;f] ubf{ jftfj/0fLo 

kIfdf x|f; cfpg] sf/0fnfO{ dfgjLo sf/0f elgG5 .  

dfgjLo sf/0faf6 jftfj/0fdf x'g] x|f;x¿   

jftfj/0fnfO{ a]jf:tf u/L hyfefjL lsl;dn] ljsf; sfo{x¿ ;Grfng ubf{ 

jftfj/0fdf k|lts"n c;/ kb{5 . dfgjLo sf/0faf6 x'g] s]xL jftfj/0fLo x|f;x¿ 

lgDgfg';f/ 5g\ .  

jg ljgf; (Deforestration) 

jghª\un jGohGt'x¿sf] af;:yfg xf] . jghª\unaf6 dflg;n] ljleGg lsl;dsf 

jg k}bfjf/x¿ h:t} M sf7, bfp/f, 3fF;kft, h8La'6L cflb pkof]u ub{5g\ . a9\bf] 

hg;ª\Vofsf sf/0f dflg;n] cfkm\gf] cfjZostf k"/f ug{ jg hª\unsf] Jofks 

k|of]u ub{}{ cfPsf 5g\ . jg hª\unsf] cTolws km8fgL ubf{ jg hª\un dfl;g'nfO{ 

jg lagf; elgG5 .  

jg lagf;sf d'Vo sf/0fx¿ lgDgfg';f/ /x]sf 5g\ M  

-s_ a;f]af;sf nflu hyfefjL hª\un km8fgL ugf{n]  

-v_ hyfefjL kz'r/0f u/fpgfn]  

-u_ cfunfuL tyf 89]nf] nfUgfn]  

-3_ lgdf{0f sfo{ / cf}Bf]lusLs/0fdf j[l4 ePsfn]  

-ª_ k|fs[lts ¿kdf x'g] af9L, klx/f], e"Ifo cflbsf sf/0fn]  
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jg lagf;sf c;/x¿  

jg ljgf;sf d'Vo c;/x¿ lgDgfg';f/ /x]sf 5g\ M  

-s_ xfjfkfgLdf kl/jt{g Nofp5 .  

-v_  jGohGt' / jg:kltx¿sf] ljgf; x'G5 .  

-u_  af9L, klx/f], e"Ifo h:tf k|fs[lts k|sf]kx¿ a9\g] ;Defjgf a9L x'G5 .  

-3_  hnrj|mdf c;/ k'uL jiff{ x'g] ;dodf km]/abn x'G5 . h;n] ubf{ s[lifdf 

 ;d]t c;/ k'U5 .  

jg ljgf; /f]Sg] pkfox¿  

-s_ hg r]tgf km}nfP/   

-v_ j[If/f]k0f u/]/   

-u_ cfunfuL / 89]nf] lgoGq0f u/]/   

-3_ hª\un km8fgL ug]{nfO{ sfg'gL ¿kdf s8f sf/af{xL u/]/ .  

jftfj/0fLo k|b"if0f (Environmental pollution) 

ljleGg lsl;dsf dfgjLo lj|mofsnfkn] ubf{ jftfj/0fdf k|ToIf jf ck|ToIf ¿kn] 

gsf/fTds kl/jt{g u/L jftfj/0fdf pNn]vgLo x|f; cfpg' g} jftfj/0fLo k|b"if0f 

xf] . k|b"if0fnfO{ lgDglnlvt ;d"xdf juL{s/0f ug{ ;lsG5 .  

!=  jfo' k|b"if0f (Air Pollution) 

xfjfdf @!Ü clS;hg &*Ü gfO6«f]hg )=)$Ü sfa{g8fOcS;fO8 / sl/a 

!Ü c¿ Uof;x¿ /x]sf] x'G5g\ . olb xfjfsf] pSt ld>0f oftfoftsf ;fwg, 

pBf]u, snfsf/vfgfaf6 lg:sg] w'Fjf, w'nf] sfa{g8fOcS;fO8, 

sfa{gdf]gf]cS;fO8, ;Nkm/8fOcS;fO8, gfO6«f]hcS;fO8 cflb ldl;P/ 

xfjfsf] jf:tljs cj:yf lau|g'nfO{ jfo' k|b"if0f elgG5 .  

 jfo' k|b"if0fsf sf/0fx¿  

-s_  ;jf/L ;fwg, pBf]u tyf snsf/vfgfaf6 lg:sg] w'Fjf, w'nf] / kmf]xf]/ 

 d}nf   

-v_  3/fo;L k|of]hgsf nflu k|of]u ul/g] OGwgaf6 lg:s]sf] w'Fjf   

-u_  hyfefjL kmflnPsf 7f]; kmf]xf]/d}nf s'lxP/ lg:s]sf] b'u{Gw cflb   

-3_  ;8s lgdf{0f ubf{, ad lj:kmf]6 x'Fbf lg:sg] w'nf], w'Fjf cflb .  
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 jfo' k|b"if0fsf c;/x¿   

!=  dfgj :jf:Yodf kg]{ c;/x¿ h:t} M Zjf;k|Zjf;, cfFvf, kmf]S;f] / 

 5ftL;DaGwL /f]ux¿ nfU5 .  

@=  k[YjLsf] tfkj|md j[l4 x'G5 .  

#=  jg:kltx¿sf] j[l4 ljsf;df c;/ k'¥ofpF5 .  

$=  ;f+:s[lts ;Dkbfx¿nfO{ klg gf]S;fg k'¥ofpF5 .  

hn k|b"if0f (Water Pollution)  

xfd|f] k[YjLsf] ;txdf ljleGg lsl;dsf hn;|f]tx¿ x'G5g\, h:t} M gbL, tfn, 

kf]v/L, kw]F/f] s'jf Ogf/ cflb kfgLsf d'Vo ;|f]tx¿ x'g\ . ljleGg dfgjLo 

lj|mofnskfn] ubf{ oL hn;|f]tx¿sf] jf:tljs ca:yf lju|g hfG5 . h;nfO{ hn 

k|b"if0f elgG5 . pBf]uaf6 lg:sg] kmf]xf]/ v]tLdf k|of]u x'g] /f;folgs dn tyf 

ljiffbL, 9n lgsf;, 3/ c:ktfn, xf]6nx¿af6 lg:sg] kmf]xf]/ cflbsf] ld;fj6 

hn k|b"if0fsf d'Vo sf/0fx¿ x'g\ . oL xfgLsf/s j:t'x¿ kfgLsf ;|f]tx¿df 

ldl;Fbf kfgLsf] jf:tljs u'0fdf k|lts"n c;/ kb{5 .  

hn k|b"if0fsf d'Vo sf/0fx¿   

-s_  pBf]u tyf snsf/vfgfaf6 lg:s]sf kmf]xf]/ d}nf, 9n lgsf; cflb gbL 

 gfnf, tfn, kf]v/L cflbdf l;w} ld;fpgfn]  

-v_ c:ktfn, xf]6n, k|of]uzfnfaf6 lg:s]sf] kmf]xf]/x¿ hn;|f]tx¿df ;f]em} 

 ld;fOlbgfn]  

-u_  v]tLdf k|of]u ul/g] /f;folgs dn / ls6\gf;s cf}ifwL cTolws dfqfdf 

 k|of]u ugf{n]  

-3_  hn;|f]tx¿sf] glhs} ufOj:t'nfO{ g'xfpg], efF8fs'F8f ;kmf ug]{, n'uf w'g] 

 cflb ugf{n] .  

hn k|b"if0fsf c;/x¿M  

-s_  b'lift kfgL lkpgfn] ljleGg lsl;dsf :jf:Yo ;d:ofx¿ h:t} M x}hf, cfpF, 

 sdnlkQ, ljifd Hj/ cflb cfpF5 .  

-v_  sltko slnnf af]6la?jf / hnk|f0fLx¿ d5{g\ .  

-u_  b'lift kfgLn] b'u{Gw km}nfpF5 .  

-3_  ljleGg hnrj|mdf klg c;/ k'¥ofpF5 .  
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#=  df6f] k|b"if0f (Soil pollution) 

 df6f]sf] u'0fdf gsf/fTds kl/jt{g cfpg' g} df6f]sf] k|b"if0f xf] . df6f] 

 k|b"if0fn] ubf{ ;txsf] df6f]sf] pj{/fzlSt 36\5 .  

 df6f] k|b"if0fsf sf/0fx¿   

 -s_  v]taf/Ldf cToflws dfqfdf /f;folgs dn / ls6gf;s laiffbL k|of]u 

  ugf{n] 

 -v_  gs'lxg] kmf]xf]/ h:t}M Knfli6sx¿ df6f]df kmfNgfn]  

 -u_  c:ktfn, k|of]uzfnf snsf/vfgfaf6 lg:s]sf 7f]; kmf]xf]/x¿  

  kmfNgfn] . 

 df6f] k|b"if0fsf c;/x¿  

 -s_  df6f]sf] pj{/fzlSt 36\5 .  

 -v_  s[lif pTkfbg 36\5 .  

 -u_  df6f]sf] jf:tljs l:yltnfO{ lauf5{ .  

$=  Wjlg k|b"if0f (Noise pollution)  

 ;fdfGotof dflg;sf] sfgdf c;/ kg]{ u/L jftfj/0fdf 7'nf 7'nf cfjfhx¿ 

 cfpg'nfO{ Wjlg k|b"if0f elgG5 .  

Wjlg k|b"if0fsf sf/0fx¿  

-s_  oftfoftsf ;fwgx¿ tyf snfsf/vfgfaf6  

-v_  /]l8of], 6]nLlehg, ;ª\uLtsf ;fwgx¿ 7'nf]:j/df ahfpFgfn] .  

-u_  dflg;sf] 7'nf] ;d'xaf6 lg:sg] xf] xNnf, dfOsaf6 x'g] k|rf; k|;f/ 

 cflbsf sf/0fn] klg Wjlg k|b"if0f x'G5 .  

Wjlg k|b"if0fsf c;/x¿  

-s_  >j0f zlSt sdhf]/ x'G5 .  

-v_  dflg;sf] /Strfk a9\5 .  

-u_  w]/} 7'nf] Wjlgn] ubf{ sfgsf] hfnL km'6]/ sfg g;'Gg] x'g ;S5 .  
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xl/t u[x k|efj (Green House Effect)  

jfo'd08ndf /x]sf sfa{g8fOcS;fO8 sfa{gdf]gf]cS;fO8, ldy]g, cf]hf]g, 

Snf]/f]km\nf]/f] sfa{g (CFC) gfO6«;cS;fO8, ;Nkm/8fOcS;fO8 tyf kfgLsf] afkm 

cflbsf afSnf] txnfO{ xl/t u[x Uof; elgG5 . xl/t u[x Uof;n] ;'O{sf] tfk / 

k|sfznfO{ k[YjLdf cfpg lbG5 t/ k[YjLaf6 k/fjt{g eP/ uPsf] tfk / k|sfznfO{ 

jfo'd08naf6 aflx/ hfg lbFb}g / k[YjLlt/ g} kmsf{OlbG5 . o;n] ubf{ k[YjLsf] 

;txsf] tfkj|md a9\b} hfG5 . o;/L k[YjLsf] jfo'd08ndf /x]sf xl/t u[x Uof;n] 

tfknfO{ ;Gro u/L k[YjLsf] tfkj|md j[l4 ug]{ k|lj|mofnfO{ xl/t u[x k|efj elgG5 . 

To;}n] k[YjLsf] k|fs[lts xl/t u[x  k|efjn] k[YjLdf hLjg ;Dej agfPsf] 5 .  

xl/t u[x Uof;x¿ lglZrt dfqfdf /xFbf k[YjLsf] ;txsf] tfkj|md ;Gt'ngdf 

/xG5 . t/ dfgjLo lj|mofnskfn] ubf{ xl/t u[x Uof;x¿sf] dfqfdf j[l4 eO{ xl/t 

u[x k|efj a9\g hfG5 . xl/t u[x k|efj a9]df k[YjLsf] tfkj|md j[l4 x'G5 / 

hnjfo' kl/jt{g x'G5 .  

xl/t u[x Uof;x¿ a9\g] sf/0fx¿  

-s_  jg ljgf;  

-v_  cfunfuL tyf 89]nf]  

-u_  cfw'lgs pks/0f h:t} lk|mh, AC df k|of]u x'g] Uof;x¿ h:t} M CFC 

-3_  xjfOhxfhaf6 lg:sg] w'Fjf  

-ª_  pBf]u, snsf/vfgf tyf ;jf/L ;fwgaf6 lg:sg] w'Fjf cflb .  

xl/t u[x k|efjsf c;/x¿  

!=  k[YjLsf] tfkj|md j[l4 x'G5 .  

@=  hnrj|mdf c;/ k'U5 .  

#=  xfjfkfgLsf] l:yltdf kl/jt{g cfpF5 .  

$=  lxdfndf /x]sf] lxpF kUn]/ lxdfnsf] prfO{ 36\5 .  

hnjfo' kl/jt{g (Climate change)  

ljleGg lsl;dsf dfgjLo lj|mofsnfk tyf k|fs[lts cl:y/tfsf sf/0f nfdf] 

;dofjlwdf hnjfo'df x'g] kl/jt{gnfO{ hnjfo' kl/jt{g elgG5 . hnjfo' 

kl/jt{g x'Fbf xfjfkfgLsf] lgoldt rj|mLo k|0ffnL layf]lnG5 . ;du|df hnjfo' 

kl/jt{g eGgfn] nfdf] ;do cjlwdf df};dsf] tYofª\sLo kl/df0fdf kl/jt{g x'g' 

xf] .  
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hnjfo' kl/jt{gsf] c;/x¿ (Effects of climate change)  

-s_  s[lif pTkfbgdf lu/fj6 cfpF5 .  

-v_  dfgj :jf:Yodf gsf/fTds c;/ kb{5 .  

-u_  a]df};dL jiff{ x'G5 h;n] ubf{ v]ltkftL ug{ cK7f/f] k5{ .  

-3_  h}ljs ljljwtfdf x|f; cfpF5 .  

cDnLo jiff{ (Acid Rain)  

cfsf;sf] kfgL cDnLo kbfy{x¿;Fu ldl;P/ jiff{sf] ¿kdf k[YjLdf v:g'nfO{ 

cDnLo jiff{ elgG5 . cDn jiff{df cDnLokgf a9L x'G5 . h;n] ubf{ ljleGg 

lsl;dsf c;/x¿ b]lvG5g\ .  

cDn jiff{ x'g] sf/0fx¿ (Couses of Acid Rain)  

cf}Bf]lus pTkfbg k|lj|mofdf lg:sg] ljiffn' Uof;x¿ h:t} M ;Nkm/8fOcS;fO8 

sfa{g8fOcS;fO8, gfO6«; cS;fO8 cflb .  

oL Uof;x¿ jfo'd08ndf /x]sf hnjfik;Fu ldn]/ ljleGg lsl;dsf cDnx¿  

aG5 . h:t} ;Nkm/8fOcS;fO8af6 ;Nˆo'l/s cDn aG5 . sfa{g8fOcS;fO8af6 

sfaf]{lgs cDn / gfO6«;cS;fO8af6 gfOl6«s cDn aG5 . h'g jiff{sf] kfgL;Fu 

ldl;P/ cDn aiff{sf] ¿kdf k[YjLdf v:5 .  

cDn jiff{sf c;/x¿ (Effects of Acid Rain) 

-s_  df6f]sf] clDnokgf a9\5 / s[lif pTkfbg 36\5 .  

-v_  jg:klt tyf hgfj/x¿sf] :jf:Yodf ;d:of cfpF5 .  

-u_  dflg;x¿df 5fnfsf] SofG;/ x'G5 .  

-3_  :ynLo tyf hnLo kfl/l:ylts k|0ffnLdf c;Gt'ng cfpF5 .  

k|sf]k (Disaster)  

xfd|f j/k/ af9L, klx/f], cfuf]nfuL, e"Ifo cflbsf sf/0fn] w]/} wghgsf] Iflt 

eO/x]sf] x'G5 . o:tf 36gfx¿nfO{ k|sf]k elgG5 . k|sf]k d'Votof b'O{ sf/0fn] 

x'G5 .  

-s_  k|fs[lts k|sf]k M k|fs[lts sf/0fn] hg wgsf] 7'nf] Iflt ;fdflhs hLjgdf 

bL3{sfnLg c;/ k'¥ofpF5 eg] To:tf 36\gfnfO{ k|fs[lts k|sf]k elgG5,  

h:t} M Hjfnfd'vL, af9L, klx/f], cfFlwa]/L, x'/L, atf;, r6\ofª, cflb .  
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-v_  dfgj l;lh{t k|sf]k M dflg;sf ljleGg lj|mofsnfksf sf/0fn] pTkGg x'g] 

36gfaf6 Iflt eO{ hghLjgdf c;/ k'¥ofpF5 eg] To:tf] k|sf]knfO{ dfgj 

l;lh{t k|sf]k elgG5 . h:t}M d?e"dLs/0f, /f;folgs b'3{6gf, k|fljlws 

b'3{6gf, oftfoft b'3{6gf cflb .  

 k|sf]ksf sf/0fx¿ (Cause of Disaster) 

 -s_  g]kfnsf] e"agf]6 le/fnf] ePsfn]  

 -v_ cj}1flgs 9ª\un] vfgLx¿sf] pTvgg ugf{n] s'nf] gx/, ;8s /  

  snsf/vfgfsf] lgdf{0f caojl:yt tl/sfn] ugf{n]  

 -u_  cJojl:yt a;f]af;, cJojl:yt ;x/Ls/0f cJojl:yt cf}Bf]uLs/0f / 

  cJojl:yt oftfoftsf] k|of]u cflb ugf{n] .  

 k|sf]ksf] hf]lvd Go"gLs/0f ug]{ pkfox¿  

 -s_  k|sf]ksf] sf/0f x'g] hf]lvd Go"gLs/0f ug{sf nflu k"j{tof/L ug]{  

 -v_  k|efljtsf] p2f/ ug]{  

 -u_  kLl8tnfO{ /fxt / k'g:yfkgf{df ;xof]u ug]{ / hgr]tgfsf] ljsf;  

  ug]{ .  

e"sDk (Earth quake)  

ljleGg sf/0fn] ubf{ hldgdf x'g] sDkgnfO{ e"sDk elgG5 . e"sDksf] sf/0fn] w]/} 

wghgsf] Iflt ub{5 . To;}n] o;sf] c;/af6 aRg ljleGg pkfox¿ ckgfpg 

;lsG5 . s]xL pkfox¿ lgDgfg';f/ 5g\ M  

e"sDk hfg' eGbf cufl8 ckgfpg'kg]{ ;fjwfgLx¿  

-s_  3/df /x]sf kmlg{r/ tyf cGo ;fdfgx¿nfO{ g9Ng] u/L c8\ofP/ /fVg]  

-v_  3/leq tyf aflx/ ;'/lIft :yfg klxrfg u/L /fVg] 

-u_  6r{nfO6, /]l8of], k|fylds pkrf/ afs; cflb ;'/lIft /fVg]  

-3_  3/x¿ agfpFbf e"sDk k|lt/f]wL agfpg] . 

e"sDk uO/x]sf] ca:yfdf ckgfpg'kg]{ pkfox¿   

-s_  3/leq ePsf] ca:yfdf 3/leqsf] ;'/lIft :yfgdf a:g]   

-v_  3/aflx/ ePsf v'nf 7fpFdf uP/ a:g]  

-u_  uf8L jf ;jf/L ;fwgdf ePsf v'nf 7fpFdf /f]s]/ a:g] . 
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e"sDk uO;s]kl5sf] ca:yfdf ckgfpg'kg]{ pkfox¿  

-s_  rf]6k6s nfu]sf] eP pkrf/ ug]{ /  u/fpg] .  

-v_  sf]xL RoflkP/ /x]sf] kfOPdf aflx/ lgsfNg ;xof]u ug]{ .  

-u_  ljleGg k|rf/ k|;f/sf ;fwgx¿sf] ;xof]un] cfktsfnLg ;dfrf/ tyf 

 ljleGg lsl;dsf hgr]tgfx¿ km}nfpg] .  

-3_  lk8LtnfO{ ljleGg /fxt ljt/0f ug]{ / k'g:yfkgfdf ;xof]u ug]{ .  

af9L (Flood) 

ljleGg sf/0fx¿ h:t} M cTolws jiff{ eP/ lxpF kUn]/ gbL jf vf]nfdf kfgLsf] 

cfotg ;fdfGo cj:yfeGbf a9L x'g'nfO{ af9L elgG5 . k|To]s jif{ g]kfndf 

af9Lsf sf/0f w]/} wg hgsf] Iflt ePsf] kfOG5 .  

af9Lsf sf/0fx¿ (Couses of Flood)  

-s_  cToflws jiff{ eP/  

-v_  lxpF kUn]/  

-u_  lxdtfn km'6]/  

-3_  klx/f]n] ubf{ gbL tyf vf]nfx¿ y'lgP/ .  

af9Lsf sf/0f x'g] hf]lvd Go"gLs/0f ug]{ pkfox¿  

-s_  gcQflnsg ;+oldt eP/ ;'/lIft :yfgdf a:g]  

-v_  af9L cfPsf] gbL tyf vf]nfsf] glhs ghfg]  

-u_  c;St / c;xfox¿sf] dbt ug]{  

-3_  3fOt] / kLl8tx¿sf] k|fylds pkrf/ ug]{  

-ª_  ljleGg k|rf/k|;f/sf ;fwgx¿af6 hgr]tgfd"ns ;Gb]zx¿ km}nfpg] / 

 cfkm"n] klg pSt ;Gb]zx¿ ;'Gg] .  

af9Laf6 aRg] pkfox¿  

-s_  gbL lsgf/df t6aGw afFWg]   

-v_  gbL lsgf/df h/f w]/} x'g] la?jfx¿ /f]Kg]  

-u_  3/ jl/kl/ kfgL lgsf;sf] Joj:yf ug]{  

-3_  vfnL hldgdf j[Iff/f]k0f ug]{ .  
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klx/f] (Land slides) 

hfldgsf] ;txdf /x]sf] df6f]sf l9Ssf jf n]bf] cUnf] :yfgaf6 xf]rf] :yfgtkm{ 

aUg] k|lj|mofnfO{ klx/f] elgG5 . g]kfndf kxf8L e"efu w]/} ePsfn] j;]{gL klx/f]sf 

sf/0faf6 w]/} wghgsf] Iflt ePsf] kfOG5 .  

klx/f]sf] sf/0faf6 x'g] hf]lvd Go"gLs/0f ug]{ pkfox¿  

-s_ klx/f] uPsf] :yfgaf6 6f9f uP/ ;+oldt eP/ a:g]  

-v_  olb sf]lx k'l/Psf] b]lvPdf p4f/sf] nflu kxn ug]{  

-u_  3fOt]x¿nfO{ k|fylds pkrf/sf] Joj:yf ug]{  

-3_  kLl8tx¿nfO{ ;'/lIft :yfgdf ;fg]{ / /fxtsf] Joj:yf ug]{ . 

klx/f] hfgaf6 arfpg ckgfpg ;lsg] pkfox¿  

-s_  le/fnf] hldgdf u/f u/f agfP/ v]tL ug]{  

-v_  le/fnf] / sdhf]/ df6f] ePdf  7fpFdf 3/, uf]7 lgdf{0f gug]{  

-u_  vfnL hldgdf j[Iff/f]k0f ug]{ tyf jghª\un km8fgL gug]{  

-3_  hyfeflj ufOj:t'x¿ jghª\undf gr/fpg] / r/g If]qsf] ;+/If0f ug]{ .  

e"Ifo (Soil Erorion)  

ljleGg sf/0fx¿ h:t} M xfjf, x'/L atf;, af9L klx/f] cflbsf] sf/0fn] le/fnf] / 

8fF8fsfF8fdf ePsf] hldgsf] df6f] aufP/ jf p8fP/ Ps 7fpFaf6 csf]{ 7fpFdf 

n}hfg'nfO{ e"Ifo elgG5 . e"Ifo k|fs[lts / dfgjLo sf/0fx¿n] x'g] ub{5 .  

e"Ifoaf6 x'g] hf]lvd Go"gLs/0f / o;sf] Joj:yfkg  

-s_  v'Nnf kxf8x¿df j[Iff/f]k0f tyf 3fF; /f]k0f ug]{  

-v_  af9L klx/f]af6 x'g] e"Ifo /f]Sgsf nflu hdLgdf kfgL aUg] 9nx¿ lgdf{0f 

 ug]{,  

-u_  le/fnf] hldgdf u/f agfP/ v]tL ug]{  

-3_  ;8s lgdf{0f u/L ;s]kl5sf] le/fnf] hldgdf j[Iff/f]k0f ug]{ .  

cfunfuL (Fire) 

a;f]af; If]q jf jghª\undf crfgs cfuf] nfUg'nfO{ cfunfuL elgG5 . jg 

hª\un, rf}/, v/af/L h:tf If]qdf cfunfuL x'g'nfO{ 89]nf] nfUg' elgG5 . 
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cfunfuLn] ubf{ w]/} wghg / a;f]af; If]q gi6 ePsf] ;'lgG5 . jghª\undf 

cfunfuL x'Fbf w]/} jghª\unf / hLjhGt'x¿ gi6 x'G5g\ .  

cfunfuLaf6 x'g] hf]lvd Go"gLs/0f / o;sf] Joj:yfkg  

dflg;x¿n] r'/f]6sf] 7'6f / cfuf]sf] lemNsf hyfefjL kmfNgfn] jf r6ofª kgf{n] 

cfunfuL ePsf] kfOG5 . To;}n] o;af6 x'g] hf]lvd Go"gLs/0f ug{ cfunfuLsf] 

/f]syfd ug{ lgDg pkfox¿ ckgfpg ;lsG5 .  

-s_ dflg;n] xf]l;of/L k"j{s cfuf], ;nfO{ / OGwgsf ;fdfgx¿ k|of]u ug]{ .  

-v_  ;fgf afnaflnsfaf6 OGwghGo j:t'x¿ 6f9f /fVg]  

-u_  k|fs[lts ¿kdf nfUg] cfuf]sf] /f]syfd ug{ ;lsFb}g t/ cfuf] nfuL;s] kl5 

To;sf] lgoGq0f ug{sf nflu df6f] k|of]u ug]{, glhs}sf] kfgLsf ;|f]tx¿af6 

kfgL k|of]u ug]{, xl/of] :ofpnfx¿sf] k|of]u ug]{, ;Dej eP bdsn af]nfpg] 

cflb ug{ ;lsG5 .  

-3_  cfuf]nfuL kLl8tx¿nfO{ k|fylds pkrf/sf] Joj:yf ug]{ ;fy} /fxtsf] 

 Joj:yf ug]{ cflb .  

 

jftfj/0fLo ;/;kmfO (Environmental sail) 

cfkm\gf] j/k/sf] jftfj/0fdf /x]sf kmf]xf]/d}nfsf] plrt Joj:yfkg u/L :jR5 / 

:jf:Yo jftfj/0f agfpg' g} jftfj/0fLo ;/;kmfO xf] . :yfgLo txdf :jf:Yo 

jftfj/0f sfod ug{ vf; u/L sd k|of]u ug]{ (Reduction), k'gM k|of]u (reuse) / 

k'gM rj|m0f (recycle) h:tf tLg s'/fnfO{ ckgfpg' k5{ .  

-s_  sd k|of]u cyf{t\ Go"gLs/0f (Reduction)  

s'g} klg ;fdu|Lsf] sd k|of]u ugf{n] kbfy{sf] pTkfbgdf ;d]t sld cfpF5 . 

To;}n] xfdLn] ;fdu|Lsf] sd k|of]u ug'{k5{, h:t} M Knfl:6ssf] sd k|of]u 

ugf{n] o;sf] dfu 36\5 / pTkfbg klg 36\5 . h;n] ubf{ jftfj/0fdf kg]{ 

gsf/fTds c;/ sd k5{ .   

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

k'gM k|of]u eGgfn] Pp6} ;|f]tnfO{ km]/L k|of]u ug'{ xf] . Pp6} ;|f]tnfO{ k'gM 

k|of]u u/]df o;sf] pTkfbg 36\5 / jftfj/0fdf kg]{ c;/ sd x'g hfG5 . 

o;/L k'gM k|of]un] vktnfO{ 36fP/ jftfj/0fnfO{ ;kmf /fVg / ;|f]tsf] 

;+/If0f ug{ ;xof]u k'U5 .  
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-u_  k'gM rj|m0f (Recycle) 

k|of]u ul/;s]sf] k"/fgf ;fdu|Lx¿nfO{ k'gM sRrf kbfy{sf ¿kdf k|of]u u/L 

gofF ;fdu|L tof/ ug]{ sfo{nfO{ k'gM rj|m0f elgG5 . h:t}M xfdLn] k|of]u 

ul/;s]sf sfkL tyf lstfax¿nfO{ km]/L sfuh sf/vfgfdf nu]/ sfuh 

agfpg ;lsG5 . o;/L v]/ hfg] ca:yfdf k'u]sf j:t'af6 pkof]uL ;fdu|L 

agfpg' g} k'gM rj|m0f xf] .  

o;/L sd k|of]u, k'gM k|of]u / k'gM rj|m0f ljlwaf6 ;fdu|Lsf] pkof]u ubf{ 

jftfj/0fdf yf]kl/g] kmf]xf]/ d}fnf 36\5 . o;n] jftfj/0f k|b"if0fnfO{ sd ug{ 

dbt  u5{ .  

jftfj/0f ;+/If0f (Environment conservation)  

jftfj/0fsf ljleGg tŒjx¿sf] ;lx ;b'kof]u u/]/ ltgLx¿sf] ca:yfnfO{ glju|g] 

u/L oyfl:yltdf /fVg' g} jftfj/0fsf] ;+/If0f ug'{ xf] . xfdLn] jftfj/0f ;+/If0f 

ug{sf nflu hgr]tgf hufpg] j[If/f]k0f ug]{, jg ;Dkbfsf] ;+/If0f ug]{, 

jftfj/0fLo ;/;kmfO tyf ;f+:s[lts ;Dkbfsf] ;Defj / ;+j4{g cflb sfo{ ug'{ 

kb{5 . oL sfo{x¿ ubf{ jftfj/0fsf ;a} kIfx¿sf] ;+/If0f ug{ ;lsG5 . h;n] 

ubf{ :jf:Yo kfgL, :jf:Yo xfjf, k|b"if0f /lxt hldg kfpg ;lsG5 ;fy ;fy} 

dfgj l;lh{t jftfj/0fLo k|sf]k klg 36fpg ;lsG5 .  

jftfj/0f ;+/If0f / ;+jw{gdf ;+nUg /fli6«o tyf cGt/f{li6«o ;ª\3;+:yfx¿   

jftfj/0fLo ;d:of ljZjJofkL ;d:of xf] . jg ljgf;, e"Ifo, hn k|b"if0f, jfo' 

k|b"if0f, /f;folgs k|b"if0f hnjfo' kl/jt{g k|fs[lts k|sf]kx¿ cflb jftfj/0fLo 

;d:ofx¿ b]vf k/]sf x'G5g\ . oL jftfj/0fLo ;d:ofsf] ;dfwfg tyf Joj:yfkg 

ug{ ljleGg ;ª\3;+:yfx¿ nfluk/]sf 5g\ . tLdWo] s]xL ;ª\3;+:yf lgDgfg';f/  

5g\ M  

!=  ;/sf/L ;+:yfx¿  

 -s_ lj1fg, k|ljlw tyf jftfj/0f dGqfno (Ministry of science,   

  technology and environment)  

 -v_  jg tyf e";+/If0f dGqfno (Ministry of forest and soil   

  conservation)  

@=  /fli6«o tyf cGt/f{li6«o ;ª\3;+:yfx¿  

 -s_ /fli6«o k|s[lt ;+/If0fsf]if (National trust of nature conservation NTNC)  

 -v_  ljZj ;+/If0f ;ª\3 (World conservation union) 
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 -u_ ljZj k|s[lt sf]if (World wide fund of Nature - wwF)  

 -3_  ;+o'St /fi6«;ª\3Lo jftfj/0f sfo{j|md (United Nations environment 

  programme UNEP)  

;Demg'kg]{ s'/fx¿  

!=  xfd|f] jl/kl/sf] kl/j]znfO{ jftfj/0f elgG5 .  

@=  k|fs[lts tyf ;f+:s[lts kIfsf] u'0fdf sdL cfpg' g} jftfj/0fLo x|f; xf] .  

#=  x|f; k|fs[lts / dfgjLo sf/0fn] ubf{ x'G5 .  

$=  hnjfo' kl/jt{gsf] tfkj|md j[l4, cltj[l4, adf};dL jiff{, zLtnbx/, h}ljs 

 ljljwtfdf x|f; cflb c;/x¿ kb{5 .  

%=  af9L, klx/f], cfunfuL, e"sDk, Hjfnfd'vL h:tf k|sf]kn] jftfj/0f ljgfz  

 ub{5 .  

^=  snsf/vfgfaf6 lg:s]sf Uof;x¿ cfsf;df k'u]kl5 kfgL;Fu k|ltlj|mof u/L 

 cDn aG5 / cDn jiff{ x'G5 .  

&=  sd k|of]u, k'gM k|of]u / k'gM rj|m0f u/]/ jftfj/0fLo ;/;kmfOdf ;xof]u 

 k'¥ofpg ;lsG5 .  

*=  jftfj/0f ;+/If0fsf nflu ljleGg ;/sf/L tyf u}/;/sf/L ;+:yfx¿ cfj4  

 5g\ .  

s] tkfO{nfO{ yfxf 5 < 

xfdLn] k|of]u ug]{ 6\jfOn]6 k]k/ agfpg k|lt lbg @&,))) ?vx¿ sfl6G5g\ . 

cEof; 

!=  vfnL 7fpF eg'{xf];\ M  

 -s_  jghª\un dfl;Fbf ======v's'nf] x'G5 .  

 -v_  jftfj/0fLo x|f; dfgjLo / ======= sf/0fn] ubf{ x'G5 .  

 -u_  hgr]tgfn] jftfj/0f =======ug{ dbt ub{5 .  

 -3_  sfa{g8fOcS;fO8n] kfgL;Fu k|ltlj|mof u/L ====cDnf agfpF5 .  

@= ;lx pQ/ uf]nf] 3]/f nufg'xf];\ M  

 -s_  jgljgfzsf] sf/0fn] s] x'G5 < 

  -c_ klx/f] hfG5   -cf_ jGohGt'x¿ nf]k x'Fb} hfG5g\ .  
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  -O_ e"Ifo x'G5   -O{_ dflysf ;a}  

 -v_  jftfj/0f x|f;sf] k|d'v sf/0f s] xf] < 

  -c_ hg;ª\Vof j[l4  -cf_ k|fs[lts ;|f]tsf] a9L k|of]u  

  -O_ klx/f]    -O{_ hn k|b"if0f  

 -u_  jnjfo' kl/j{tgsf] k|d'v c;/ s] xf] < 

  -c_ h}ljs ljljwtfdf x|f; cfpg'  -cf_ klx/f] hfg'  

  -O_ lxdtfn km'6\g'    -O{_ e"sDk hfg'  

 -3_  ;Nkm/8fOcS;fO8 kfgLsf] afkm;Fu k|ltlj|mof u/L s'g cDn agfpF5 .  

  -c_ sfaf]{lgs cDn    -cf_ ;Nkmo'l/s cDn   

  -O_  gfOl6«s cDn    -O{_ xfO6«f]Snf]l/s cDn  

#=  tnsf jfSox¿ ;xL eP l7s -√_ lrx\g nufpg'xf];\ / unt eP -×_ lrx\g 

 nufpg'xf];\ M 

 -s_  jftfj/0fdf x+|f; Nofpg] ultljlw g} jftfj/0fLo k|sf]k xf] .  

 -v_  jftfj/0f lau|gfn] s[lif pTkfbg 36\5 .  

 -u_  jftfj/0f ;+/If0fsf nflu j[If/f]k0f dxŒjk"0f{ pkfo xf] .  

 -3_  k'gM rj|m0fn] jftfj/0f k|b"if0f u/fpF5 .   

$=  km/s 5'6ofpg'xf];\ M  

 -s_ k'gM k|of]u / k'gM rj|m0f  

 -v_ jftfj/0fLo x|f; k/ jftfj/0f ;+/If0f  

%=  tnsf k|Zgx¿sf] hafkm lbg'xf];\ M 

 -s_ jftfj/0f x|f; eg]sf] s] xf] < 

 -v_ jftfj/0fLo k|b"if0f eg]sf] s] xf] < 

 -u_ hn k|b''if0fsf sf/0fx¿ n]Vg'xf];\ .  

 -3_ cfunfuLaf6 x'g] s'g} tLg c;/ n]Vg'xf]; . 

 -ª_ xl/t u[x Uof;x¿sf] ;"rL tof/ ug'{xf]; .  

 -r_ cDn jiff{ s]nfO{ elgG5 < 
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 -5_ cDn jif{fsf c;/x¿ n]Vg'xf];\ .  

 -h_ jftfj/0f ;/;kmfO{ eg]sf] s] xf] < of] s;/L ug{ ;lsG5 < 

 -em_ hnjfo' kl/jt{gsf c;/x¿ s] s] x'g\, n]Vg'xf];\ .  

 -`_ jfo' k|b"if0f eg]sf] s] xf] < o;sf c;/x¿ n]Vg'xf];\ .  

 -6_ jftfj/0f ;+/If0f ug{ dbt ug]{ ;+:yfx¿sf] ;"rL tof/ ug'{xf];\ .  

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

 -s_  jftfj/0f ;+/If0f tyf ;+jw{gsf nflu hgr]tgfn] ;xof]u k'¥ofpF5 .  

 -v_  jftfj/0f ;+/If0fsf nflu j[If/f]k0f dxTjk"0f{ pkfo xf] . f 

 -u_  jftfj/0f x|f; ug]{ sf/0f dfgljo lj|mofsnfk g} x'g\ .  

&=  5f]6f] l6Kk0fL ug'{xf];\ M  

 -s_ hnf k|b"if0f  -v_ Go"gLs/0f   

 -u_ k'gM k|of]u   -3_ hnjfo' kl/jt{g   

 -ª_ xl/t u[x k|efj  -r_ jftfj/0f ;+/If0f  

*=  cfkm\gf] j/k/sf] jftfj/0f hf]ufpg tkfO{F s] s] ug{ ;Sg'x'G5,  n]Vg'xf]; .   

 

kl/of]hgf sfo{  

tkfO{Fsf] a;f]af; If]qsf] jftfj/0fLo kIfx¿dWo] cfkm" ;+/If0fdf ;xefuL /x]sf] 

Pp6f kIfsf] gfd, To;sf] ;+/If0fdf :yfgLo ;d'bfoaf6 eP u/]sf k|of;x¿ / 

ug'{kg]{ k|of;x¿ tyf To;sf] ;+/If0faf6 :yfgLo JolStnfO{ x'g] kmfObfaf/] Pp6f 

k|ltj]bg tof/ ug'{xf];\ .  
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kf7–@%  jftfj/0f / lbuf] ljsf; 

(Environment and Sustainable Development) 

 

xfd|f] j/k/sf] ;Dk"0f{ jfx\o kl/l:yltnfO{ jftfj/0f elgG5 . o;df ;Dk"0f{ 

hLjx¿n] cfˆgf] hLjg lgjf{x ul//x]sf x'G5g\ . ;hLjx¿n] cfkm" afFRgsf nflu 

cfjZos kg]{ xfjf, kfgL, vfB kbfy{ tyf af;:yfg ;a} jftfj/0fdf g} k|fKt 

ub{5g\ . To;}n] k[YjLdf /x]sf ;Dk"0f{ ;hLj / lghL{j j:t'x¿sf] ;+o'St ¿knfO{ g} 

jftfj/0f elgG5 .  

h}ljs ljljwtf (Biodiverrity)  

k|s[ltdf ljleGg k|sf/sf r/fr'?ª\uL tyf kz'k+IfLx¿ /x]sf x'G5g\ . ljleGg 

k|sf/sf hLjx¿sf] cfsf/, k|sf/, gfk, :jefj Pjd\ ljz]iftf km/s kg]{ ePsfn] 

logLx¿sf] jf;:yfg klg 5'6\6f 5'6\6} vfnsf x'G5g\ . log} h}ljs j:t'x¿sf] 

;ª\Vof, lsl;d, j+zf0f', kfl/l:ylts k|0ffnLsf] ;dli6ut ¿k g} h}ljs ljljwtf  

xf] . k[YjLdf kfOg] hLjx¿df ljleGg sf/0fn] ubf{ ljljwtf b]lvG5, h:t} M 

ltgLx¿ hGdg], x's{g] / afFRg] jftfj/0fn] klg ltgLx¿df ljljwtf NofpF5 . 

hLjx¿sf] k|hftLcg';f/ klg ltgLx¿sf u'0fx¿ klg km/s km/s x'G5g\ . To:t} 

hLjx¿sf] j+zf0f'ut u'0fn] ubf{ klg hLjx¿df km/s km/s u'0fx¿ b]lvG5g\ . 

To;}n] h}ljs ljljwtfnfO{ kfl/l:ylts k|0ffnL ljljwtf, k|hflt ljljwtf / 

j+zf0f'ut ljljwtf u/L tLg k|sf/sf h}ljs ljljwtfx¿ kfOG5g\ .  

ljsf; / jftfj/0f (Development and Environment)  

dflg;n] cfˆgf] hLjgz}nL ;xh agfpg ljleGg lj|mofsnfkx¿ u5{g\,  

h:t} M af6f] agfpg ljleGg lj|mofsnfkx¿ u5{g\ . af6f] agfpg', gx/, s'nf] 

agfpg', k'n agfpg', lah'nL lgsfNg', pBf]u snsf/vfgf vf]Ng' cflb, ;a} ljsf; 

lgdf{0f sfo{af6 dfgj lgld{t jftfj/0f aGb} hfG5 eg] k|s[ltdf /x]sf] jftfj/0f 

lj:tf/} lau|Fb} hfG5 . k|fs[lts jftfj/0f lju|Fb} hfFbf dflg;n] u/]sf ljsf; klg 

l6sfp x'Fb}gg\ / gi6 x'g yfN5g\ . To;}n] ljsf; lgdf{0f sfo{ ubf{ jftfj/0fnfO{ 

c;/ k'¥ofpg' x'Fb}g . jftfj/0fnfO{ c;/ gk'Ug] u/L ul/Psf] ljsf; nfdf] 

;do;Dd l6sfp x'G5 . h;nfO{ lbuf] ljsf; elgG5 .  

lbuf] ljsf;sf] cjwf/0ff (Concept of Sustainable Development)  

s'g} klg ljsf; ubf{ xfnsf] k':tfsf nflu dfq geP/ eljiosf] k':tfnfO{ ;d]t 

x'g] u/L lgdf{0f ug'{k5{ . o;/L xfnsf] cfjZostf kl/k"lt{ ug{sf nflu k|fs[lts 
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;|f]t ;fwgsf] pkof]u u/]tfklg To;sf] cj:yf gljuf/L eljiosf ;GttLn] ;d]t 

To;sf] pkof]u ug{ ;Sg] cj:yf l;h{gf ug'{kb{5, h:t} M vfg]kfgLsf wf/fx¿ 

lgdf{0f ubf{ b'O{ rf/ k':tf ;d]tnfO{ k'Ug] u/L lgdf{0f ug'{ lbuf] ljsf; xf] . To:t} 

jgk}bfjf/x¿sf] k|of]u ubf{ k'gM j[If/f]k0f u/]/ eljiosf nflu kfgL hf]ufP/ /fVg' 

klg lbuf] ljsf; xf] .  

;+o'St /fi6«;ª\3sf] ;fwf/0f ;efaf6 ;g !(*# df ul7t cfof]un] ;g\ !(*& df 

lbuf] ljsf;sf] cjwf/0ffnfO{ ;dfj]z u/L æxfd|f] ;femf eljioÆ gfdsf] Ps 

k|ltj]bg k|sfzdf NofPsf] lyof] . ;f] k|ltj]bg k|sfzdf cfPkl5 lbuf] ljsf;n] 

ljZjJofkL ¿kdf Jofkstf lnPsf] xf] .  

k|s[ltd}qL ljsf; (Nature Friendly Development) 

k|s[lt cyf{t\ jftfj/0fLo kIfx¿nfO{ xflggf]S;fgL gk'¥ofO{ ul/g] ljsf;nfO{ 

k|s[ltd}qL ljsf; elgG5 . ljsf; / jftfj/0f cfk;df cGt/;DalGwt ljifo  

x'g\ . To;}n] dflg;n] jt{dfg / efjL k':tfsf nflu ljsf; lgdf{0f sfo{ ubf{ 

jftfj/0fLo kIfnfO{ Wofg lbO{ ljsf; / jftfj/0fsf] cGt/;DaGwnfO{ ;Gt'ng ug'{ 

k5{ . jftfj/0fdf k|lts'n c;/ kfg]{ ljsf; lgdf{0fsf sfo{x¿ ug'{x'Fb}g . o;/L 

k|s[ltnfO{ k|lts'n c;/ gk'Ug] u/L ljsf; sfo{x¿ ubf{ dflg;sf cfjZostf klg 

k"/f x'g] / jftfj/0f klg hf]lug] x'G5 .  

lbuf] ljsf;sf l;4fGtx¿ (Principle of Sustainable Development) 

lbuf] ljsf;n] xfnsf] k':tf / eljiosf k':tfnfO{ ;d]t kmfObf u/L ljsf; ug{ 

hf]8 lbG5 . To;}n] lbuf] ljsf;nfO{ l6sfp ljsf; klg elgG5 . lbuf] ljsf;n] 

jftfj/0f / dflg; b'j}sf] ;+/If0f / ;+jw{g ub{5 . lbuf] ljsf;sf k|d'v 

l;4fGtx¿ o;k|sf/ 5g\ M  

-s_  kl/l:ylts k4ltsf] ;+/If0f (Conservation of Ecosystem) 

lbuf] ljsf;sf] k|d'v nIo jftfj/0fsf] ;+/If0f ug'{ / l6sfO /fVg' xf] . xfd|f ] 

jftfj/0fdf ljleGg lsl;dsf kfl/l:ylts k4ltx¿ 5g\, h:t} M :ynLo, 

hnLo kfl/l:ylts k4lt . oL kfl/l:ylts k4ltx¿sf] ;+/If0f u¥of] eg] 

jftfj/0fsf] ;+/If0f x'G5 . h;n] ubf{ lbuf] ljsf; ;Dej x'G5 .  

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

lbuf] ljsf;sf nflu k[YjLdf /x]sf ;a} hLjx¿sf] ;+/If0f ug'{kb{5 . 

hLjx¿sf] ;+/If0f ug{ /fli6«o tyf cGt/f{li6«o sfo{j|mdx¿ ;~rfng 

ug'{kb{5 .  
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-u_  ;dfhsf] lbuf] ljsf; (Sustainable Development of Society) 

lbuf] ljsf;sf nflu ;dfhsf] lbuf] ljsf; x'g' cToGt h?/L 5 . ;fdflhs 

ljsf;sf nflu lzIff :jf:Yo, /f]huf/L, ;'/Iff cflbsf] kx'Fr x'g' cfjZos  

5 . oL ;'ljwfx¿ k|bfg u/L ;dfhsf] lbuf] ljsf; ug{ ;lsG5 .  

-3_  hg;ª\Vof lgoGq0f (Population Control)  

lbgfg'lbg a9\b} uPsf] hg;ª\Vofsf] cfjZostfx¿ klg a9L /x]sf] x'G5 . 

pSt cfjZostfx¿ k"/f ug{sf] nflu k|fs[lts ;|f]tx¿ ToxL cg'kftdf 

a9fpg ;lsb}Fg . To;}n] a9\bf] hg;ª\VofnfO{ lgoGq0f u/L jftfj/0fdf 

;Gt'ng Nofpg' cfjZos 5 .  

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

jftfj/0fdf /x]sf] ;fwfg ;|f]tsf] d'Vo pkof]u stf{ dflg; g} x'G5 . To;}n] 

jftfj/0fsf] ;+/If0f ug]{ k|d'v bfloTj klg dflg;s} x'G5 . To;}n] 

jftfj/0fsf] ;+/If0f ub}{ lbuf] ljsf; ug{sf nflu dflg;nfO{ /fd|f] lzIff / 

:jf:Yo ;'ljwf k|bfg u/L bIf dfgjLo zlStsf] ljsf; ug'{kb{5 .  

-r_  hg ;xeflutfsf] j[l4 (Encourage in peoples Participation)  

lbuf] ljsf; s'g} Ps JolStaf6 dfq ;Dej x'Fb}g o;df ;a} dflg;sf] 

;xeflutf cfjZos x'G5 . lbuf] ljsf;sf] wf/0ffnfO{ Jojxf/df ptfg{ x/]s 

sfo{j|mdx¿df hg;xeflutf a9fO{ ;sf/fTds wf/0ffsf] ljsf; ug'{ kb{5 .  

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

lbuf] ljsf;n] ;f+:s[lts ;Dkbfsf] ;+/If0fdf hf]8 lbPsf] 5 . ;f+:s[lts 

;Dkbfsf] ;+/If0f u/L lbuf] ljsf; ug{ ;lsG5 .  

-h_  k[YjLsf] jxg Ifdtfleq /xg] ( Carrying Capacity of Earth)  

ljsf; lgdf{0fsf sfo{x¿ ubf{ k[YjLdf ePsf ;fwg ;|f]tx¿n] wfGg ;Sg] 

x'g'k5{ . k[YjLsf] wfGg ;Sg] Ifdtf ;Lldt 5 . oL ;fwg ;|f]tx¿sf] c;Lldt 

k|of]un] jftfj/0fnfO{ gsf/fTds c;/ kb{5 . To;}n] xfdLn] k[YjLsf] jxg 

IfdtfnfO{ b[li6ut u/L ljsf; lgdf{0fsf sfo{x¿ ug'{kb{5 .  

g]kfnsf] ;Gbe{df lbuf] ljsf;sf k|of;x¿  

g]kfnsf] ljsf; sfo{nfO{ nfdf] ;do ;Dd l6sfO /fVg ljleGg k|of; eO/x]sf 

5g\ . tLdWo] s]xL lgDgfg';f/ 5g\ M 
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-s_  k|fs[lts ;|f]tx¿sf] Psbd sd dfqfdf k|of]u u/L efjL k':tfsf nflu klg 

 ;+/If0f ug]{ k|of;sf] yfngL ul/Psf] 5 .  

-v_  jg k}bfj/sf] pkof]usf ;fy} j[If/f]k0f u/L jftfj/0f ;+/If0fdf Wofg 

 lbOPsf] 5 .   

-u_  ljleGg dfWodx¿af6 hgr]tgfd"ns sfo{j|mdx¿ ;~rfng u/L jftfj/0f 

 ;+/If0fdf hf]8 lbOPsf] 5 .  

-3_  jftfj/0fnfO{ hf]ufpFb} kof{ko{6g (Ecotourism) sf] ljsf; ug]{ k|of; 

 ul/Psf] 5 .  

-ª_  jGohGt' / jftfj/0f ;+/If0fsf nflu /fli6«o lgs'Gh, jGohGt' cf/If, ;+/If0f 

 If]q cflbsf] :yfkgf u/L ;+/If0f ug]{ sfo{ eO/x]sf] 5 .  

ljZjsf] ;Gbe{df lbuf] ljsf;sf k|of;x¿  

ljZjJofkL ¿kn] lbuf] ljsf;sf nflu ljleGg cawf/0ff NofPsf] kfOG5 . lbuf] 

ljsf;sf nflu lgDg s'/fx¿df hf]8 lbPsf] kfOG5 M  

-s_  h}ljs ljljwtfsf] ;+/If0f  

-v_  kfl/l:ylts k|0ffnLsf] ;+/If0f  

-u_  k|b"if0f lgoGq0f  

-3_  hg;xeflutf a9fpg]  

-ª_  hg;ª\Vof lgoGq0f / ul/aL lgjf/0f  

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

lbuf] ljsf;sf] dxŒj  

jftfj/0fsf] ;+/If0f ug{ lbuf] ljsf; cTofjZos 5 . To;}n] lbuf] ljsf;sf] 

dxŒjnfO{ lgDgfg';f/ pNn]v ug{ ;lsG5 .  

-s_  ;|f]tsf] plrt k|of]u u/L a9LeGbf a9L kmfObf lng ;lsG5 .  

-v_  ;a} ldn]/ k|fs[lts ;|f]tx¿sf] ;+/If0f / ;b'kof]u ug'{kg]{ bfloTjsf] af]w 

 u/fpF5 .  

-u_  lbuf] ljsf;n] cfwf/e't kIfx¿ h:t} M lzIff :jf:Yo, s[lif, ko{6g, 

 ;fdflhs ;'wf/df hf]8 lbG5 .  

-3_  lbuf] ljsf;n] hg;xeflutf a9fpg hf]8 lbG5 h;n] ubf{ jftfj/0f ;+/If0f 

 ;xh aGb5 .  
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ª_  lbuf] ljsf;n] k[YjLsf] jxg Ifdtfcg';f/ slt ljsf; ug]{ egL ;Ldf 

 tf]lslbG5 .  

;Demg'kg]{ s'/fx¿  

!=  k[YjLdf /x]sf] ;Dk"0f{ ;hLj / lghL{j j:t'x¿sf] ;+o'St :j¿knfO{ g} 

 jftfj/0f elgG5 .  

@=  h}ljs j:t'x¿sf] ;ª\Vof, lsl;d, j+zf0f' tyf kfl/l:ylts k|0ffnLsf] 

;dli6ut ¿k g} h}ljs ljljwtf xf] .  

#=  jftfj/0fx¿nfO{ c;/ gk'Ug] u/L ul/Psf] l6sfp x'g] ljsf; sfo{nfO{ lbuf] 

ljsf; elgG5 .  

$=  ;g\ !(*& df ;+o'St /fi6«;ª\3sf] æxfd|f] ;femf eljioÆ eGg] k|ltj]bg 

k|sflzt ePkl5 lbuf] ljsf;sf] cawf/0ffsf] ljsf; ePsf] xf] .  

%=  lbuf] ljsf;n] k|fs[lts ;|f]tx¿sf] pkof]u tyf ;+/If0fdf hf]8 lbPsf] 5 .  

^=  k|s[ltnfO{ xflggf]S;fgL gk'¥ofO ul/Psf] ljsf; sfo{nfO{ k|s[ltd}qL ljsf; 

 elgG5 .  

&=  lbuf] ljsf; eg]sf];|f]tx¿sf] ;b'kof]u u/L eljiosf ;GttLnfO{ klg 

hf]ufO/fVg] sfo{ xf] .  

*= lbuf] ljsf;sf k|of;x¿ /fli6«o:t/b]lv cGt/f{li6«o :t/;Dd eO/x]sf 5g\ .  

s] tfkfOF{ yfxf 5 < 

ljZjsf] hg;ª\Vofsf] %% hg;ª\Vof cflbaf;Lsf] t/ ltgLx¿n] ljZjsf] *)% 

h}ljs ljljwtf arfPsf 5g\ . 

cEof;  

!=  vfnL 7fpF eg'{xf];\ M  

 -s_ h}ljs ljljwtfnfO{ d'Vo === efudf afF8\g ;lsG5 .  

 -v_ lbuf] ljsf;nfO{ === ljsf; klg elgG5 .  

 -u_ lbuf] ljsf;n] === ;|f]tsf] ;+/If0fdf db\bt ub{5 .  

 -3_ ljsf; lgdf{0f sfo{x¿ ubf{ === ljsf;sf cfwf/df x'g'k5{ .  

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

 -s_  ;hLj / lghL{jx¿larsf] ;+o'St :j¿knfO{ s] elgG5  
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  -c_ jftfj/0f    -cf_ k|fs[lts ;|f]t  

  -O_ h}ljs ljljwtf   -O{_ kof{j/0f  

 -v_  nfdf] ;do ;Dd l6sfp x'g] ljsf;nfO{ s] elgG5 < 

  -c_ lbuf] ljsf;    -cf_ Ifl0fs ljsf;  

  -O_ :yfgLo ljsf;   -O{_ /fli6«o ljsf;  

 -u_  lbuf] ljsf;n] s:tf] lsl;dsf ;|f]tx¿sf] ;+/If0fdf hf]8 lbPsf] 5 < 

  -c_ k|fs[lts ;|f]t   -cf_ gbLgfnf   

  -O_ s[lqd ;|f]t    -O{_ af]6la?jfx¿  

 -3_  h}ljs j:t'x¿sf] ;ª\Vof, lsl;d, j+zf0f', kfl/l:ylts k|0ffnLsf]  

  ;dli6 ¿knfO{ s] elgG5 < 

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

  -O_ ch}ljs cloj   -O{_ h}ljs caoj  

#=  tnsf jfSox¿ ;xL eP -√_ lrx\g / unt eP -X_ lrx\g nufpg'xf]; M 

 -s_  hLjdf k}lqsf u'0f gofF ;Gtltdf ;fg]{ tŒj j+zf0f' xf] .  

 -v_  hg;xeflutfdf j[l4 eGgfn] dflg;sf] pkl:ylt a9fpg' xf] .  

 -u_  lbuf] ljsf;nfO{ l6sfp ljsf; klg elgG5 .  

 -3_  ljsf;n] ;f+:s[lts ;Dkbfsf] ;+/If0f ub}{g .  

$=  km/s 5'6\ofpg'xf];\ M  

 -s_  ljsf; / lbuf] ljsf;  

 -v_  jftfj/0f ;+/If0f / lbuf] ljsf;  

%=  tnsf k|Zgx¿sf] hafkm lbg'xf];\ M  

 -s_  s:tf] ljsf;nfO{ lbuf] ljsf; elgG5 < 

 -v_  h}ljs ljljwtf eg]sf] s] xf] < 

 -u_  lbuf] ljsf;sf l;4fGtx¿ a'Fbfut ¿kdf n]Vg'xf];\ . 

 -3_  lbuf] ljsf;sf dxŒjx¿ n]Vg'xf]; .  

 -ª_  k|s[lt d}qL ljsf; s]nfO{ elgG5 < 
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 -r_  h}ljs ljljwtf slt k|sf/sf 5g\ < 

 -5_  g]kfndf lbuf] ljsf;sf nflu s] s] k|of;x¿ eO/x]sf 5g\ < 

^=  5f]6s/Ldf l6Kk0fL ug'{xf];\ M 

 -s_ lbuf] ljsf;    -v_ h}ljs ljljwtf  

 -u_ hg;ª\Vof lgoGq0f  

kl/of]hgf sfo{  

cfˆgf] j/k/sf] If]qdf ePsf] ljsf; sfo{sf] canf]sg ug'{xf];\ . To; sfo{n] 

jftfj/0fdf s] s:tf] c;/ k'¥ofPsf] 5 cWoog u/L k|tLj]bg tof/ ug'{xf];\ . 

 


	Science prelims (nfe)
	Science book layout (nfe)

