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xfd|f] egfO

lzIffnfO{ pb\b]Zod"ns, Jofjxfl/s, ;d;fdlos / /f]huf/d"ns agfpg ljleGg ;dodf kf7\oj|md,
kf7\o k':ts ljsf; tyf kl/dfh{g ug]{ sfo{nfO{ lg/Gt/tf lbO“b} cfPsf] 5 . ljb\ofyL{df /fi6«, /fli6«o
Pstf / nf]stflGqs ;+:sf/sf] efjgf k}bf u/fO{ g}ltsjfg\, cg'zfl;t / :jfjnDaL, l;h{gzLn,
lrGtgzLn eO{ ;dfj]zL ;dfh lgdf{0fdf of]ubfg lbg ;Sg], eflifs tyf ul0ftLo l;ksf ;fy} lj1fg,
;"rgf tyf ;~rf/ k|ljlw, jftfj/0f, :jf:Yo / hg;ª\Vof ;DaGwL 1fg / hLjgf]kof]uL l;ksf] ljsf;
u/fpg' h?/L 5 . pgLx¿df snf / ;f}Gbo{, dfgjLo d"No dfGotf, cfbz{ / j}lzi6\ox¿sf] ;+/If0f
tyf ;+jw{gk|ltsf] efj hufpg cfjZos 5 . ;dtfd"ns ;dfhsf] lgdf{0fdf ;xof]u k'¥ofpg
pgLx¿df ljleGg hfthflt, lnª\u, ckfª\utf, efiff, wd{, ;+:s[lt / If]qk|lt ;defj hufpg' / dfgj
clwsf/ tyf ;dflhs d"No dfGotfk|lt ;r]t eO{ lhDd]jf/Lk"0f{ cfr/0fsf] ljsf; u/fpg' klg
cfhsf] cfjZostf ag]sf] 5 . dfWolds lzIff kf7\oj|md -sIff (–!)_, @)&! nfO{ d"n cfwf/ dfgL
lzIff ;DaGwL ljleGg cfof]usf ;'emfj, lzIfs, ljb\ofyL{ tyf cleefjsnufot lzIff;“u ;Dab\w
ljleGg JolSt ;lDdlnt uf]i7L / cGt/lj|mofsf lgisif{ / ljleGg ljb\ofnodf k/LIf0f u/L k|fKt
k[i7kf]if0f ;d]tnfO{ ;d]6L of] kf7\o k':ts tof/ kfl/Psf] xf] .

kf7\o k':tsnfO{ o; :j¿kdf Nofpg] sfo{df s]Gb|sf sfo{sf/L lgb]{zs >L afa'/fd kf}8]n, k|f= 8f=
x[bo/Tg jh|frfo{, k|f= 8f= lrbfgGb kl08t, 8Da/Wjh cfªb]Da], pdfgfy nD;fn, kfj{tL e6\6/fO{,
pTt/f >]i7, ljhosfGt ld>, x/Lz kGtnufotsf dxfg'efjsf] ljz]if of]ubfg /x]sf] 5 . o; kf7\o
k':tssf] ljifo j:t' ;Dkfbg k'ik/fh 9sfn / o'j/fh clwsf/L, efiff ;Dkfbg /hgL lwdfn,
n]cfp6 l8hfOg efjgf zdf{af6 ePsf] xf] . o; kf7\o k':tssf] ljsf; tyf kl/dfh{g sfo{df ;+nUg
;a}k|lt kf7\oj|md ljsf; s]Gb| wGojfb k|s6 ub{5 .

kf7\o k':tsnfO{ lzIf0f l;sfOsf] dxTTjk"0f{ ;fwgsf ¿kdf lnOG5 . o;af6 ljb\ofyL{n] kf7\oj|mdåf/f
nlIft ;Ifdtf xfl;n ug{ dbt k'Ug] ck]Iff ul/Psf] 5 . o; kf7\o k':tsnfO{ ;s];Dd lj|mofsnfkd'vL
/ ?lrs/ agfpg] k|oTg ul/Psf] 5 . kf7\o k':tsnfO{ ce}m kl/is[t kfg{sf nflu lzIfs, ljb\ofyL{,
cleefjs, a'b\lwhLjL Pjd\ ;Dk"0f{ kf7sx¿sf] ;d]t dxTTjk"0f{ e"ldsf /xg] x'“bf ;Dab\w ;a}sf]
/rgfTds ;'emfjsf nflu kf7\oj|md ljsf; s]Gb| xflb{s cg'/f]w ub{5 .

g]kfn ;/sf/
lzIff dGqfno

lj= ;+= @)&$   kf7\oj|md ljsf; s]Gb|

Curr
icu

lum
 D

ev
elo

pm
en

t C
en

tre
 



Curr
icu

lum
 D

ev
elo

pm
en

t C
en

tre
 



ljifo ;"rL

PsfO zLif{s k[i7 ;ª\Vof

1. an 1

2. rfk 21

3. pmhf{ 35

4. tfk 45

5. k|sfz 57

6. wf/f ljb\o't / r'DasTj 72

7. tTTjx¿sf] juL{s/0f 87

8. /f;folgs k|ltlj|mof 97

9. cDn, Iff/ / nj0f 106

10. s]xL Uof“;x¿ 114

11. wft'x¿ 124

12. xfO8«f]sfa{g / o;sf of}lusx¿ 134

13. b}lgs hLjgdf k|of]u x'g] j:t'x¿ 144

14. 9f8 gePsf hgfj/x¿ 159

15. dfgj :gfo' / u|lGy k|0ffnL 168

16. dfgj z/L/df /St ;~rf/ lj|mof 177

17. j|mf]df]hf]d / lnª\u lgwf{/0f 188

18. -s_ cd}y'lgs / d}y'lgs k|hgg 194

18. -v_ la?jfdf x'g] s[lqd k|hgg 203

19. j+zfg'j|md 210

20. jftfj/0fLo k|b"if0f / Joj:yfkg 220

21. k[YjLsf] Oltxf; 230

22. hnjfo' kl/jt{g / jfo' d08n 242

23. a|x\df08 255

Curr
icu

lum
 D

ev
elo

pm
en

t C
en

tre
 



Curr
icu

lum
 D

ev
elo

pm
en

t C
en

tre
 



 
 

lj1fg, sIff !)  1 

PsfO 1 an (Force)  

xfdLn] cfÇgf] lbgrof{ latfpg] j|mddf s]xL /f]rs 36gfx¿ cjnf]sg ul//x]sf x'G5f}“, h:t} M 
lglZrt prfOaf6 s]xL j:t' v;fNbf hlxn] klg k[YjLsf] ;txtkm{ g} em5{ . kfs]sf] kmn hlxn] 
klg j[Ifaf6 hldglt/ g} v:5 . To:t} ;f}o{ d08ndf pku|xx¿n] u|xnfO{ / u|xx¿n] ;"o{nfO{ ;w}“ 
Pp6} sIfdf kl/j|mdf ul//x]sf x'G5g\ . x]bf{ / ;'Gbf ;fdfGo nfu] klg o;sf k5fl8 s]xL /f]rs 
j}1flgs sf/0fx¿ x'G5g\ . o; kf7df xfdL u'?Tj an, u'?Tjfsif{0f an / o; ;DaGwL Go'6gsf] 
lgod, u'?Tj k|j]u cflbsf af/]df cWoog ug]{ 5f}“ . 

u'?Tjfsif{0f (Gravitation) 

;f]/f}“ ztfAbLeGbf cufl8 k[YjL a|x\df08sf] s]Gb|df /x]sf] 5 / o;nfO{ ;"o{, rGb|dfsf ;fy} c¿ 
u|xx¿n] klg kl/j|mdf u5{g\ eGg] dfGotfdf ljZjf; ul/GYof] . o;nfO{ k[YjL s]lGb|t l;b\wfGt 
(geocentric theory) elgG5 . o;kl5 x]lnof] ;]lG6«s l;b\wfGt (heliocentric theory) cg';f/ 
;"o{ a|x\df08sf] s]Gb|df /xG5 / o;nfO{ u|x tyf pku|xx¿n] cfÇgf] sIf (orbit) df kl/j|mdf 
u5{g\ eGg] tYo k|ltkfbg ul/of] . To;sf] nuTt} cfOHofs Go'6g (Isaac Newton) n] ;"o{nfO{ 
tL u|xx¿n] lsg kl/j|mdf u5{g\ eGg] k|Zgsf] pTt/ vf]Hg / cg';Gwfg ug{ yfn] .  

Go'6gsf cg';f/ k[YjLn] kfs]sf] kmn jf rGb|dfnfO{ dfq cfk"mlt/ cfsif{0f ug]{ geO{ a|x\df08df 
/x]sf ;a} lk08x¿ Psn] csf{nfO{ cfsif{0f u5{g\ eGg] tYo klg k'li6 u/] . o;/L Ps j:t'n] 
csf]{ j:t'nfO{ cfk"mlt/ cfsif{0f ug]{ k|lj|mofnfO{ u'?Tjfsif{0f elgG5 . h:t} k[YjLn] rGb|dfnfO{ 
cfsif{0f u5{ eg] rGb|dfn] klg k[YjLnfO{ cfsif{0f u5{ . To:t} k[YjLn] a[x:kltnfO{ / a[x:kltn] 
k[YjLnfO{ cfsif{0f u5{ . 7'nf]] lk08sf] cfsif{0fsf] k|efj ;fgf] lk08df k/]sf] b]lvG5 t/ ;fgf] 
lk08sf] k|efj 7'nf]] lk08df ;fk]lIfs ¿kdf sd k/]sf] b]lvG5 . To;}n] ;a} u|xx¿n] ;"o{sf] 
jl/kl/ kl/j|mdf u5{g\ . ;"o{ olt 7'nf]] 5 ls ;Dk"0f{ u|x / pku|xx¿sf] lk08 hf]8] klg ;"o{sf] 
lk08sf] sl/a 0.0015 v08 dfq x'G5 . km]l/ u'?Tjfsif{0fsf] k|efj 7f]; j:t'df eGbf t/n 
j:t'df a9L k/]sf] b]lvG5 . To;}n] rGb|df / ;"o{sf] u'?Tjfsif{0fn] dxf;fu/ / ;d'b|df 
Hjf/ef6fx¿ (tides) p7\5g\ . 

Go'6gsf] u'?Tjfsif{0f ;DaGwL ljZjJofkL lgod (Newton's Universal Law of 
Gravitation) 

a|x\df08df /x]sf s'g} klg b'O{ j:t'x¿lar Ps cfk;df cfsif{0f ug]{ an x'G5 . To; annfO{ 
u'?Tjfsif{0f an elgG5 . u'?Tjfsif{0f annfO{ s] s]n] k|efj kf5{ / ;f] an s;/L gfKg] eGg] 
;DaGwdf Go'6gn] ;g\ 1687 df lgod k|ltkfbg u/] . Go'6gåf/f k|ltkflbt pSt lgodcg';f/ 
a|x\df08df /x]sf s'g} klg b'O{ j:t'x¿lar pTkGg x'g] u'?Tjfsif{0f an tL j:t'sf lk08x¿sf] 
u'0fg kmn;“u ;dfg'kflts (directly proportional) x'G5 eg] tL j:t'x¿sf s]Gb|larsf] 
b'/Lsf] ju{;“u Jo'Tj|mdfg'kflts (inversely proportional) x'G5 . 
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2  lj1fg, sIff !) 

tkfO{“nfO{ yfxf 5 < 

G sf] dfg klxnf] k6s 
Henry Cavendish (1731-
1810) n] sensitive 
balance k|of]u u/L gfk]sf 
lyP . 

dfgf}“ 'A' j:t'sf] lk08 "m1" / 'B' j:t'sf] lk08 'm2' / 
ltgLx¿larsf] s]Gb|Lo b'/L 'd' / ltgLx¿lar pTkGg x'g] 
u'?Tjfsif{0f an 'F' 5g\ eg] u'?Tjfsif{0f ;DaGwL 
lgodcg';f/ 

F  m1m2 ............... (i) (d l:y/ ePdf) 

F 
1
d2  ....................... (ii) (m1 / m2 l:y/ ePdf) 

b'j} ;DaGwx¿nfO{ ;+o'St ¿kdf n]Vbf  

or F 𝑚1𝑚2𝑑2  

t;y{ F =  
Gm1m2

d2   .......................... (iii)  

oxf“ G nfO{ u'?Tjfsif{0f cr/ (Gravitational 
constant) elgG5, h;sf] dfg 6.67x10−  Go'6g 
ld6/2 k|lt lsnf]u|fd2 (Nm2kg-2) x'G5 . dflysf] 
;dLs/0f (iii) df olb m1 = m2 = 1 kg / d = 1 m 
ePsf] v08df F = G x'G5 . t;y{ 1 lsnf]u|fd lk08 
ePsf b'O{ cf]6f j:t'x¿ 1 ld6/sf] b'/Ldf /fVbf pTkGg 
x'g] u'?Tjfsif{0f an g} u'?Tjfsif{0f cr/ 
(gravitational constant-G) xf] . 

o;sf] dfg s'g} klg b'O{ j:t'x¿sf] lk08, ltgLx¿larsf] b'/L, ltgLx¿larsf] dfWod -la/n jf 
;3g_ (rarer or denser) cfsf/ jf agfj6df lge{/ g/xg] x“'bf o;nfO{ u'?Tjfsif{0f l:y/ cª\s 
cr/ (gravitational constant) elgG5 . 

;dLs/0f (iii) n] Go'6gsf] u'?Tjfsif{0f ;DaGwL lgodnfO{ ul0ftLo ;DaGwsf] ¿kdf hgfp“5 . 
pSt ;DaGwdf j:t'x¿sf] lk08 m1 / m2 Hofb} 7'nf] eP ltgLx¿larsf] u'?Tjfsif{0f an klg 
pNn]vgLo /xg] / tL j:t'x¿sf] lk08 m1 / m2 ;fgf] eP ltgLx¿larsf] u'?Tjfsif{0f an Go"g 
/xg] a'lemG5 . t;y{ 7'nf j:t'x¿lar pTkGg x'g] u'?Tjfsif{0f an w]/} x'g] / ;fgf j:t'x¿lar 
yf]/} x'g] x'G5 . b'O{ j:t'x¿lar pTkGg x'g] u'?Tjfsif{0f an lgDg lnlvt cj:yfdf km/s k5{ . 

1. b'/L l:y/ t/ lk08 kl/jt{g ePsf] cj:yfdf 

lrq 1.2 df h:t} b'j} j:t'x¿ 'A' / 'B' sf 
lk08x¿ m1 / m2 5g\ / ltgLx¿larsf] s]Gb|Lo b'/L 
d 5 / u'?Tjfsif{0f an F 5 . 

  

  

lrq 1.1 

lrq 1.2 
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lj1fg, sIff !)  3 

o; cj:yfdf Go'6gsf] u'?Tjfsif{0f ;DaGwL 
ljZjJofkL lgodcg';f/ 

 F =  .  x'G5 . 

 lrq 1.3 df h:t} A / B sf] b'/L l:y/ /fv]/ 'B' sf] 
dfq} lk08 b'O{ u'0ff a9fp“bf u'?Tjfsif{0f an b'O{ u'0ff 
x'G5 . cyf{t\ 

 F1 =  .  

 F1 = .   

 F1 = 2F  x'G5 . 

t;y{ b'O{ j:t'x¿dWo] Ps j:t'sf] lk08 b'O{ u'0ffn] 
a9fp“bf ltgLx¿sf] an klg b'O{ u'0ffn] a9\5 .  

lrq 1.4 df h:t} A / B sf] b'/L l:y/ /fv]/ 'A' / 
'B' b'j}sf] lk08 b'O{ u'0ff a9fp“bf ltgLx¿ lar 
u'?Tjfsif{0f an rf/ u'0ff x'G5 . cyf{t\ 

 F1 = .   

 F1 = .  .  

 F1 = 4F x'G5 . 

 t;y{ b'j} j:t'sf] lk08 b'O{ u'0ffn] a9fp“bf ltgLx¿ 
larsf] an rf/ u'0ffn] a9\5 . 

 oL pbfx/0fx¿af6 b'O{ j:t'x¿lar pTkGg x'g] 
u'?Tjfsif{0f an tL j:t'sf lk08x¿sf] u'0fg 
kmncg';f/ 36a9 x'G5 eGg] s'/f :ki6 x'G5 . 

2.  lk08 l:y/ t/ b'/L kl/jt{g ePsf] cj:yfdf 

lrq 1.5 df h:t} b'j} j:t'x¿ 'A' / 'B' sf lk08x¿ 
j|mdzM m1 / m2 5g\ tyf b'/L d 5g\ eg] 
ltgLx¿larsf] u'?Tjfsif{0f an F x'G5 . 

 Go'6gsf] u'?Tjfsif{0f ;DaGwL ljZjJofkL 
lgodcg';f/ 

 F =  .  x'G5 . 

lrq 1.3 

lrq 1.4 

lrq 1.5 
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4  lj1fg, sIff !) 

lrq 1.6 df h:t} ca 'A' / 'B' sf] lk08x¿ l:y/ 

/fv]/ b'/L cfwf ( ) ubf{ u'?Tjfsif{0f an 4F x'G5 . 

cyf{t\ 

 F1 =  .  

 F1= .( )  

  F1 = .  .  

 F1 = 4 F 

t;y{ b'j} j:t'x¿ larsf] b'/L cfwf ubf{ 
ltgLx¿larsf] u'?Tjfsif{0f an rf/ u'0ffn] 
a9\5 . 

lrq 1.7 df h:t} b'j} j:t'x¿ 'A' / 'B' sf] lk08 
l:y/ /fv]/ b'/L b'O{ u'0ff a9fp“bf u'?Tjfsif{0f an 
 F x'G5 . cyf{t\  

(F1) =  .  

  F1= .( )  

  F1 =  .  

  F1 =  .  

  F1 =  F 

t;y{ b'j} j:t'sf] larsf] b'/L klxnfsf] eGbf bf]Aa/n] a9fp“bf ltgLx¿larsf] u'?Tjfsif{0f 
an Ps rf}yfOn] 36\5 . 

pbfx/0fx¿  

1. Pp6f j:t'sf] lk08 80 kg / csf]{ j:t'sf] lk08 1200 kg 5 . olb tL j:t'x¿  
10 m 6f9f /flvof] eg] ltgLx¿lar pTkGg x'g] u'?Tjfsif{0f an slt x'G5 < 

 oxf“ lbOPsf] 

 klxnf] j:t'sf] lk08 (m1) = 80 kg 

 bf];|f] j:t'sf] lk08 (m2) = 1200 kg 

 

lrq 1.7 

lrq 1.6 
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lj1fg, sIff !)  5 

 b'O{ j:t'x¿larsf] b'/L (d) = 10 m  

 u'?Tjfsif{0f an (F) = ?  

 ;"qcg';f/,  

F = 
Gm1m2

d2   

 F = . × × ×( )  

   = 6.40× 10 N 

 t;y{ pSt j:t'x¿larsf] u'?Tjfsif{0f an 6.40 x 10-8N x'G5 . 

2. j|mdzM 2x1030 kg / 6x1024 kg lk08 ePsf] ;"o{ / k[YjLsf] Ps cfk;sf] s]Gb|Lo b'/L 
1.5x108 km 5 eg] ltgLx¿larsf] u'?Tjfsif{0f an slt x'G5 < 

 lbOPsf]  

 ;"o{sf] lk08 (m1) = 2x1030kg 

 k[YjLsf] lk08 (m2) = 6x1024kg 

 ;"o{ / k[YjLlarsf] s]Gb|Lo b'/L (d) = 1.5x108km=1.5x1011m 

 ;"o{ / k[YjLlarsf] u'?Tjfsif{0f an (F) = ? 

 ;"qcg';f/, 

 F = 
Gm1m2

d2   =  . × × × ×( × )( . × )    = 3.56 ×1022N 

 t;y{ ;"o{ / k[YjLlarsf] u'?Tjfsif{0f an 3.56 ×1022N x'G5 . 

u'?Tj an (Gravity) 

k[YjL uf]nf] 5 eGg] s'/f ;a}nfO{ yfxf 5 . o;sf] 
uf]nfsf/ ;txdf j:t'x¿ cl8Psf x'G5g\ eGg] s'/f 
;f]Rbf xfdLnfO{ crDd nfUg ;S5 . g]kfn / cd]l/sf 
k[YjLsf] ;txdf sl/a ljk/Lt v08df k5{g\ . g]kfndf 
a:g] dflg;sf] v'6\6fn] hldgdf 6]s]/ 6fpsf] cfsfzlt/ 
kms]{sf] x'G5 . To:t} cd]l/sfdf a:g] dflg;sf] klg 
v'6\6fn] g} hldgdf 6]s]/ 6fpsf] cfsfzlt/ g} kms]{sf] 
x'G5 . o;f] x'g'sf] d'Vo sf/0f k[YjLsf] u'?Tj ann] 
b'j}nfO{ k[YjLsf] s]Gb|lt/ cfsif{0f ug'{ g} xf] . 

[∵ G = 6.67 x 10-11 Nm2kg-2] 

lrq 1.8 
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6  lj1fg, sIff !) 

tkfO{“nfO{ yfxf 5 < 

;a}eGbf 7'nf] u|x a[x:klt 
k[YjLeGbf 319 u'0ff a9L / 
o;sf] cw{Jof; k[YjLsf] 
eGbf 11 u'0ff a9L eP 
tfklg o;sf] u'?Tj an 
k[YjLsf] eGbf sl/a 2.5 
u'0ff dfq a9L x'G5 . 

xfdL a:bf, lx“8\bf, plk|m“bf / ;fdfgx¿ af]s]/ lx“8\bf;d]t k[YjLsf] cfsif{0f ann] c;/ u/]sf] 
x'G5 . gbLx¿ aUbf, xfjf rNbf, r/f r'?ª\uLx¿ cfsfzdf p8\bf klg o; cfsif{0f ann] c;/ 
u5{ . uf8L, kfgLhxfh, xjfO{ hxfh cflbsf] rfndf klg u'?Tj ansf] pNn]vgLo k|efj x'G5 . 

s'g} lk08n] csf]{ j:t'nfO{ cfÇg} s]Gb|tk{m cfsif{0f ug]{ annfO{ u'?Tj an elgG5 . 

 

k[YjLn] cfÇgf] u'?Tjfsif{0f If]qleq /x]sf s'g} klg j:t'nfO{ 
cfÇg} s]Gb|lt/ cfsif{0f ug]{ annfO{ k[YjLsf] u'?Tj an elgG5 . 
k[YjLsf] h:t} cGo u|x / pku|x¿sf] klg cfcfÇg} u'?Tj an 
x'G5 . 

a9L lk08 ePsf] j:t'df k[YjLsf] u'?Tj an a9L k5{ eg] sd 
lk08 ePsf] j:t'df k[YjLsf] u'?Tj an sd k5{ . s'g} klg 
j:t'df nfu]sf] u'?Tj annfO{ j:t'sf] tf}n klg elgG5 . 
Go'6gsf] u'?Tjfsif{0f ;DaGwL ljZjJofkL lgodsf cfwf/df s'g} 
u|x jf pku|xsf] ;txdf /x]sf x/]s j:t'df pTkGg x'g] u'?Tj 
an kTtf nufpg ;lsG5 . 

s'g} klg j:t'df nfu]sf] u'?Tj annfO{ g} j:t'sf] tf}n elgG5 . 

u'?Tj an (F) = W =  

oxf“ W = u'?Tj an jf tf}n, M = u|xsf] lk08, m = j:t'sf] lk08, R = u|xsf] cw{Jof;,  
G = u'?Tjfsif{0f cr/  

oxf“ u|xsf] cw{Jof;nfO{ u|x / j:t'larsf] b'/L dflgPsf] 5 lsgeg] j:t' / u|xsf larsf] s]Gb|Lo 
b'/L / u|xsf] cw{Jof;lar vf;} km/s x'“b}g . 

k[YjL h:t} rGb|dfsf] klg cfÇg} u'?Tj an x'G5 . cWoogcg';f/ rGb|dfsf] u'?Tj an k[YjLsf] 
t'ngfdf  u'0ff sd x'G5 . To;}n] k[YjLsf] ;txdf 0.5m prfO;Dd pk|mg] JolStn] rGb|dfsf] 
;txdf 3m prfO;Dd pk|mg ;S5 . To:t} k[YjLdf olb s'g} JolStn] 10kg jhg ePsf] j:t' 
prfNg ;S5 eg] pSt JolStn] rGb|dfsf] ;txdf 60 kg jhg ePsf] j:t' ;xh} prfNg ;S5 . 

pbfx/0fx¿  

1. k[YjLsf] lk08 6x1024 kg / cw{Jof; 6380 km 5 
 eg] 1 kg lk08 ePsf] j:t'df k[YjLsf] u'?Tj an 
 slt k5{ < 

 lbOPsf]  

 k[YjLsf] lk08 (M) = 6 x 1024 kg 
 k[YjLsf] cw{Jof; (R) = 6380 km = 6.38 x 106m 

[ ∵   F = W ] 
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 j:t'sf] lk08 (m) = 1kg 
 j:t'df k[YjLsf] u'?Tj an (F) = ? 

;"qcg';f/,  

 F = = . × × × ×( . × )  

 =  . ×. ×  

 = 9.8 N 

 To;}n] To; j:t'df k[YjLsf] u'?Tj an 9.8 N x'G5 cyf{t\\ k[YjLdf Tof] j:t'sf] tf}n 9.8 N 
x'G5 . 

2. rGb|dfsf] cw{Jof; 1.7x106 m / lk08 7.2 x 1022  kg 5g\ eg] 1 kg lk08 ePsf] j:t'df 
rGb|dfsf] u'?Tj an slt k5{ < 

 lbOPsf],  

 rGb|dfsf] cw{Jof; (R) =1.7x106m 

 rGb|dfsf] lk08 (M) = 7.2x1022kg 

 j:t'sf] lk08 (m) = 1kg  

 u'?Tjfsif{0f cr/ cª\s (G) = 6.67x10-11Nm2 kg-2 

 rGb|dfsf] u'?Tj an (F) = ? 

 ;"qcg';f/,  

 u'?Tj an (F) = = . × × . × ×( . × )  

   =  
.  × .  ×  

   =  16.4 × 1011-12 

   =  16.4 × 10-1 

   =  1.64 N 

 To;}n] To; j:t'sf] u'?Tj an 1.64 N x'G5 . 

 pSt b'O{ cf]6f pbfx/0fx¿af6 k|:6 eof] ls k[YjLdf 1 lsnf]u|fd lk08sf] tf}n 9.8 N 
 x'G5  eg] ToxL 1 lsnf]u|fd lk08sf] tf}n rGb|dfdf 1.64 N dfq x'G5 . To;af6 
 rGb|dfdf eGbf k[YjLdf s'g} j:t'sf] tf}n sl/a 6 u'0ff a9L x'G5 eGg] s'/f :ki6 x'G5 . 
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u'?Tj k|j]u (Acceleration due to gravity) 

ult cj:yfdf /x]sf] h'g;'s} j:t'df ults} lbzfdf aflx/L an 
nufPdf k|j]u pTkGg x'G5 eGg] s'/f Go'6gsf] rfn ;DaGwL bf];|f] 
lgodn] k|:6 kf/]sf] 5 . ca s'g} lglZrt prfOaf6 k[YjLsf] ;txlt/ 
vl;/x]sf] j:t'sf] af/]df 5nkmn u/f}“ . u'?Tj ann] ubf{ prfOaf6 
s'g} j:t' k[YjLsf] ;txlt/ vl;/x]sf] cj:yfdf To; j:t'df k|j]u 
pTkGg x'G5 . lrqdf Pp6f :ofp v;fn]/ k|To]s 1 ;]s]G8 cjlwdf 
ljz]if k|sf/sf] Sofd]/fn] lnOPsf] :ofpsf] l:yltx¿sf] lrq lbOPsf] 
5 . k|To]s 1 ;]s]G8 cjlwdf :ofpn] kf/ ug]{ b'/L 9.8m n] a9\b} 
uPsf] 5 . klxnf] 1 ;]s]G8df hlt b'/L (9.8m) kf/ u5{, bf];|f]  
1 ;]s]G8 ;dodf Tof]eGbf bf]Aa/ b'/L (19.6m) kf/ u5{ . o:t} u/L 
k|To]]s ;]s]G8df :ofpn] kf/ ug]{ b'/L 9.8m sf b/n] a9\b} hfG5 . o; 
sf/0f :ofp v:bf o;sf] ult a9\b} hfG5 . cyf{t\\ :ofpdf k|j]u 
pTkGg x'G5 . :ofpdf k[YjLsf] u'?Tj ann] ubf{ k|j]u pTkGg ePsf] 
xf] . ann] ult cj:yfdf /x]sf] j:t'df k|j]u pTkGg u5{ . t;y{ s'g} 
klg j:t' tnlt/ v:bf u'?Tj ansf] sf/0fn] pSt j:t'df u'?Tj k|j]u 
pTkGg x'G5 . kmn:j¿k hlt hlt j:t' tn cfp“5, ult a9\b} hfG5 . 

k[YjLsf] ;txlt/ :jtGq ¿kn] -lagf cj/f]w_ vl;/x]sf] j:t'df u'?Tj ann] pTkGg x'g] 
k|j]unfO{ u'?Tj k|j]u elgG5 . o;nfO{ g n] hgfOG5 / o;sf] PsfO ld6/÷;]s]G82 (m/s2) 
x'G5 . o;sf] cf};t dfg k[YjLsf] ;txdf 9.8 m/s2 x'G5 . 

 
s'g} lglZrt 7fp“df :jtGq ¿kn] vl;/x]sf ;a} j:t'x¿df pTkGg x'g] u'?Tj k|j]u ;dfg g} 
x'G5 . o; ;DaGwsf O6fnLsf j}1flgs Uoflnlnof]n] ;g\ 1590 df Pp6f k|of]u u/]/ b]vfPsf 
lyP . Uoflnlnof]n] lk;f eGg] 7fp“df /x]sf] 9Ns]sf] 6fj/ (Leaning Tower of Pisa) af6 7'nf]] 
/ ;fgf] lk08x¿ Ps};fy v;fNbf b'j} lk08x¿ Ps} ;dodf hldgdf k'u]sf lyP . tL b'j} 
lk08x¿ v:bf ;dfg u'?Tj k|j]u pTkGg ePsf] tYo l;b\w ePsf] lyof] . 

lj|mofsnfk 1.1 
sl/a a/fa/ 3gTj ePsf] Pp6f 7'nf]] 6'j|mf / csf]{ ;fgf] 6'j|mf 9'ª\uf lng'xf];\ . s'g} cUnf] 
:yfgaf6 tL b'j} 9'ª\uf Ps};fy v;fn]/ x]g'{xf];\ . 9'ª\uf v:g] 7fp“df Pp6f wft' jf l6gsf] kftf 
/fVg'xf];\ . 9'ª\ufsf 6'j|mfx¿ l6gdf 7f]lS“sbf cfjfh Wofg lbP/ ;'Gg'xf];\ . 
km]l/ sfd gnfUg] Ps kfgf sfuh 8Nnf] kfg'{xf];\ . csf]{ kfgf sfuh Tolts} xftdf lng'xf];\ / 
b'j}nfO{ Ps} ;fy v;fNg'xf];\ . 

1. s] 7'nf]] 9'ª\uf / ;fgf] 9'ª\uf Ps};fy hldgdf k'u], lsg xf]nf < 

2. s] 8Nnf kf/]sf / gkf/]sf sfuhsf kfgfx¿ Ps};fy hldgdf k'u] < 

3. o; lj|mofsnfkaf6 s] lgisif{ lgsfNg ;lsG5, 5nkmn ug'{xf];\ . 
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Kjf“v / l;Ssfsf] k|of]u (Feather and coin 
experiment) 

o; k|of]udf lrqdf h:t} xfjf lemSg ldNg] u/L 
agfOPsf] Ps ld6/ hlt nfdf] sf“rsf] gnL x'G5 . pSt 
gnLleq Pp6f l;Ssf / Kjf“v /flv;s]kl5 lasf]{ aGb 
ul/G5 . To; gnLnfO{ kN6fp“bf l;Ssf l56f] / Kjf“v 
la:tf/} v:5 . t/ gnLsf] xfjf lemls;s]kl5 gnLnfO{ 
kN6fp“bf Kjfv / l;Ssf ;“u} v:5g\ . 

o; k|of]uaf6 klg ;a} j:t'df u'?Tj ann] ubf{ pTkGg 
x'g] u'?Tj k|j]u ;dfg x'G5 eGg] s'/f k'li6 x'G5 . To;}n] 
dflysf] lj|mofsnfk 1.1 df ;fgf] / 7'nf]] 9'ª\uf klg ;“u} 
v:5g\ . 8Nnf] kfl/Psf] sfuh Ps kfgf sfuheGbf 
l56f] v:5 lsgls 8Nnf] sfuhdf xfjfsf] cj/f]w sd 
k5{ . sfuhsf] kfgf xfjfsf] cj/f]wn] ubf{ la:tf/} tn 
v:5 . xfjfsf] cj/f]w gePdf ;a} j:t'df pTkGg x'g] 
u'?Tj k|j]u ;dfg x'G5 . xfjfsf] cj/f]wn] k|j]u 
36fp“5 . To;}n] xfjf gePsf] 7fp“df Kjf“v / l;Ssf ;“u} 
v:5g\ . km]l/ j:t'sf] ;txsf] If]qkmn a9]kl5 xfjfsf] 
cj/f]w c;/ klg a9\5 . To;}n] 8Nnf] sfuh l56f] 
v:of] . 

Pkf]nf] 12 df uPsf cGtl/If ofqLx¿n] rGb|dfdf Pp6f 
k|of]u u/] . ;f] k|of]udf Pp6f 9'ª\uf / Pp6f Kjf“v 
v;fNbf b'j} ;“u} v;]sf] kfOof] . o;sf] sf/0f s] xf]nf, 
5nkmn ug'{xf];\ . 

lj|mofsnfk 1.2 

;j{k|yd Pp6f u'Rrf / d]hl/ª 6]k lng'xf];\ . d]hl/ª 6]ksf] k|of]u u/]/ rf}/ -hldg_ / 
ljb\ofnosf] ejgsf] 5tlarsf] b'/L gfKg'xf];\ . pSt 7fp“sf] l7s tn Pp6f l6g -wft'_ sf] kftf 
/fVg'xf];\ tfls o;df u'Rrf 7f]ls“bf cfjfh ;'lgof];\ . Pp6f xftdf :6kjfr / csf]{ xftdf u'Rrf 
lng'xf];\ . pSt u'Rrf l6gsf] kftfdf kg]{ u/L v;fNg'xf];\ . l7s ToxL a]nf :6kjfr :6f6{ 
ug'{xf];\ . rf}/df u'Rrf 7f]lsPsf] cfjfh ;'Gg] lalTts} :6kjfrnfO{ aGb ug'{xf];\ / u'Rrf v:g 
nfu]sf] ;do gf]6 ug'{xf];\ . oxL k|lj|mofnfO{ sDtLdf rf/ k6s bf]xf]¥ofpg'xf];\ / lbOPsf] tflnsf 
e/L cf};t u'?Tj k|j]usf] dfg kTTff nufpg'xf];\ M 
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cjnf]sg tflnsf  

j|m= ;= rf}/b]lv ljb\ofnosf] 5t;Ddsf] prfO (h) ;do (t) u'?Tj k|j]u (g = 
2h
t2  ) 

1    

2    

3    

t;y{ u'?Tj k|j]usf] cf};t dfg =======  m/s2 kfOof] . 

 

pSt lj|mofsnfk ubf{ lgDgfg';f/sf] ;fjwfgL ckgfpg'k5{ M 

 u'RrfnfO{ :jtGq v:g lbg'k5{, ank"j{s v;fNg' x'“b}g . 

 ;do dfkg ubf{ Wofg k'¥ofpg'k5{ .  

cw{Jof; (R) / u'?Tj k|j]u (g) lar ;DaGw 

s'g} u|x jf pku|xsf] lk08 M, To;sf] cw{Jof; R / 
j:t'sf] lk08 m eP u'?Tjfsif{0f ;DaGwL lgodcg';f/ F 

= 
GMm

R2  x'G5 . 

cyf{t\\ 𝑚𝑔 = 𝐺𝑀𝑚𝑅2  [∵  Go'6gsf] ult ;DaGwL 

 bf];|f] lgodcg';f/ 
 F = mg x'G5 .] 

cyf{t\\ 𝑔 = 𝐺𝑀𝑅2 … … … … … … . (𝑖) 
 𝑔 ∝              [∵ G / M l:y/ /xg] x'“bf] 

t;y{ j:t' v:bf pTkGg x'g] u'?Tj k|j]unfO{ j:t'sf] 
lk08n] s'g} c;/ ub}{g . To;}n] 7'nf] jf ;fgf j:t'x¿ 
Ps} 7fp“df v:bf ;a}df ;dfg k|j]u pTkGg x'G5 .  

s'g} u|x jf pku|xdf pTkGg x'g] u'?Tj k|j]u To;sf] 
cw{Jof;sf] ju{;“u Jo'Tj|mdfg'kflts (inversely 
proportional) x'G5 . 
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k[YjLdf u'?Tj k|j]u (Acceleration due to gravity of earth) 

k[YjLdf /x]sf s'g} klg j:t'df pTkGg x'g] u'?Tj k|j]u k[YjLsf] cw{Jof;sf] ju{;“u 
Jo'Tj|mdfg'kflts x'G5 . o;y{ k[YjLsf] cw{Jof; sd ePsf] 7fp“ -w|'j_ df u'?Tj k|j]u a9L x'G5 . 
k[YjLsf] cw{Jof; a9L ePsf] 7fp“ -e"dWo /]vf_ df u'?Tj k|j]u sd x'G5 . ctM u'?Tj an w|'jdf 
;aeGbf a9L / e"dWo /]vfdf ;aeGbf sd x'g] ePsfn] ;dfg prfOaf6 v;flnPsf] j:t' b'j} 
w'|jdf l56f] / e"dWo /]vfdf l9nf] v:5 . k[YjLdf v:g] / k[YjLaf6 dfly hfg] j:t'sf ult 
;DaGwL ul0ftLo ;d:ofx¿ ;dfwfg ug{ u'?Tj k|j]usf] k|of]u x'G5 . 

xfdLnfO{ yfxf 5 ls k[YjLsf] lk08 6 x 1024 kg / k[YjLsf] cw{Jof; 6380 km x'G5 . cw{Jof; 
/ u'?Tj k|j]ularsf] ;DaGwsf] ;"q k|of]u u/]/ k[YjLdf u'?Tj k|j]usf] dfg lgDgcg';f/ kTtf 
nufpg ;lsG5 . 

g = 
GM
R2  =  

6.67×10–11×6 ×1024

(6.38×104)2   = 
40.02×1013

40.70×1012  = 9.83 m/s2 

oxf“ g sf] dfg 9. 83m/s2 eP klg ljleGg ;txdf o;sf] dfg km/s k5{ . k[YjL k"0f{ uf]nfsf/ 
geO{ w'|jLo If]qdf y]lKrPsfn] cw{Jof; (Rp) sd / e"dWo /]vLo If]qdf km's]sfn] cy{Jof; (Re) 
a9L x'G5 (ReRp) . To;}n] j:t'df pTkGg x'g] u'?Tj k|j]u k[YjLsf] 7fp“cg';f/ km/s x'G5 . 

To;}n] e"dWo /]vLo If]qdf g = 9.78 m/s2 

w'|jLo If]qdf g = 9.83 m/s2 

cf};t ¿kdf g = 9.8 m/s2 x'G5 . 

s'g} j:t'sf] lk08;“u u'?Tj k|j]usf] s'g} ;DaGw /x“b}g . 
To;}n] Ps} 7fp“df v:bf km/s km/s lk08 ePsf ;a} 
j:t'df ;dfg k|j]u pTkGg x'G5 . 

k[YjLsf] ;txafx]s cGo u|x / pku|xsf u'?Tj k|j]u / 
j:t'sf] tf}n klg km/s km/s x'G5g\ . o;sf] af/]df klg 
cWoog u/f}“ . 

k[YjLdf s'g} j:t'sf] tf}n eGgfn] ;f] j:t'df kg]{ k[YjLsf] 
u'?Tj an xf] . Go'6gsf] rfn ;DaGwL lgodcg';f/  
F = mg x'G5 . To;}n] s'g} j:t'sf] tf}n kTtf nufpg 
u|xsf] u'?Tj k|j]u k|of]u ul/G5 . h:t} M k[YjLsf] u'?Tj 
k|j]u 9.8 m/s2 5 eg] 15 kg lk08 ePsf] j:t'sf] 
k[YjLsf] ;txdf tf}n (W) = lk08 (m)xu'?Tj k|j]u (g)  
(W) = 15 x 9.8 = 147 N x'G5 . 
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ca ljleGg u|x jf pku|xx¿sf] u'?Tj k|j]u (g) slt x'G5, lx;fa u/]/ x]/f}“ M  

pbfx/0fx¿  

1== rGb|dfsf] lk08 / cw{Jof; j|mdzM 7.2 x 1022 kg / 1.7 x 106 m 5g\ eg] rGb|dfsf] u'?Tj 
k|j]u slt xf]nf < 80 kg lk08 ePsf] j:t'sf] tf}n rGb|dfdf slt xf]nf < 

 oxf“  

rGb|dfsf] lk08 (M) = 7.2 x 1022 kg, rGb|dfsf] cw{Jof; (R) = 1.7 x 106 m,  
G = 6.67 x 10–11 Nm2/kg2, g = ? 

 ;"qcg';f/,  

 u'?Tj k|j]u (g)= =  . × × . ×( . × ) = 1.64 𝑚/𝑠  

 km]l/,  

 lk08 (m) = 80 kg, u'?Tj k|j]u (g) = 1.64 m/s2 

 ;"qcg';f/,  

 tf}n (W) = lk08 (m) x  u'?Tj k|j]u (g) = 80 x 1.64 = 131.2 N 

 t;y{ rGb|dfsf] u'?Tj k|j]u =1.64 m/s2 / j:t'sf] tf}n 131.2 N x'G5 . 

2. a[x:kltsf] lk08 1.9×1027 kg / cw{Jof; 71×106m 5g\ eg] a[x:kltsf] u'?Tj k|j]u 
 slt x'G5 . 80 kg lk08 ePsf] j:t'sf] tf}n To; u|xdf slt xf]nf < 

oxf“  

a[x:kltsf] lk08 (M) = 1.9x1027 kg, a[x:kltsf] cw{Jof; (R) = 71 x 106 m,  
G = 6.67 x 10-11 Nm2/kg2, g = ? 

 ;"qcg';f/, 

 u'?Tj k|j]u (g) = 
GM
R2   =  

6.67×10–11×1.9×1027

(71×106)2   = 25m/s2 

 km]l/  

 j:t'sf] lk08 (m) = 80 kg, u'?Tj k|j]u (g) = 25m/s2 

 ;"qcg';f/, 

 tf}n (W) = mg = 80 x 25 = 2000 N.  
 t;y{ a[x:kltsf] u'?Tj k|j]u = 25 m/s2 / a[x:kltdf pSt j:t'sf] tf}n 2000 N x'G5 . 
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k[YjLsf] cw{Jof;eGbf a[x:kltsf] cw{Jof; lgs} 7'nf] -sl/a 11 u'0ff_ 5 . To;sf/0f  
a[x:kltsf] lk08 k[YjLsf] eGbf 319 u'0ff a9L 5 t/ o;f] ePtf klg u'?Tj an yf]/} dfq 
a9L x'G5 lsgeg] cw{Jof; a9]df u'?Tj an sd x'G5 . 

rGb|dfsf] ;txdf u'?Tj k|j]u (Acceleration due to gravity on the surface of the 
moon)  

rGb|dfsf] lk08 k[YjLsf] eGbf ;fgf] 5 . rGb|dfdf u'?Tj k|j]u k[YjLsf] eGbf 
1
6 u'0ff x'G5 . t;y{ 

rGb|dfdf g sf] dfg 1.67 m/s2 x'G5 . 

pbfx/0f  

1. k[YjLdf 100 kg p7fpg ;Sg] ef/f]Ttf]nsn] rGb|dfdf slt tf}n ePsf] ef/ p7fpg ;S5, 
 lx;fa u/L b]vfpg'xf];\ . 

 oxf“, 

 k[YjLdf 100 kg tf}n = 100 x 9.8 = 980 N 

 pSt dflg;n] 980 N prfNg ;S5 . 

 km]l/ rGb|dfdf,  

 W = 980N, g = 1.67 m/s2, m = ? 
 ;"qcg';f/, 

 W = mg jf m =  = .  = 586.8 kg 

 t;y{ ;f] dflg;n] rGb|dfdf 586.8 kg p7fpg ;S5 . 

olb k[YjLnfO{ rGb|dfsf] cfotg a/fa/ x'g] u/L vf“b\g ;lsof] eg] o;sf] u'?Tj k|j]u 
sl/a 14 u'0ff j[b\lw x'G5 lsgeg] o;f] ubf{ lk08 plTts} /xG5 t/ cw{Jof; sd x'G5 .  

lk08 / tf}n (Mass and Weight) 

lk08 (Mass)  
j:t'sf] tf}n / lk08 cnu cnu s'/fx¿ x'g\ . j:t'sf] lk08nfO{ xfd|f] b}lgs hLjgdf tf}n klg 
eGg] ul/G5 . a/fa/ lk08 ePsf j:t'x¿sf] tf}n a/fa/ g} x'g] x'“bf lk08nfO{ tf}n eg]df klg 
km/s kb}{g . pbfx/0fsf nflu ef}lts t/fh' (physical balance) n] gfKbf lk08sf] gfk cfp“5 . 
ef}lts t/fh'df gfKbf ;Gt'ng ePsf] cj:yfdf 9sdf kg]{ u'?Tj an / j:t'df kg]{ u'?Tj an 
a/fa/ x'G5 . pSt ef}lts t/fh', 9s / j:t'nfO{ rGb|dfdf nu]/ gfKbf j:t'df u'?Tj an k[YjLdf 
eGbf hlt sd k¥of], 9sdf klg Tolt g} sd u'?Tj an k5{ . To;}n] t/fh' ;Gt'ng eO/xG5 
cyf{t\ a/fa/ lk08 g} b]vfp“5 . o; sf/0f j:t' / 9sdf kg]{ u'?Tj an bf“h]/ lk08sf] gfk 
lnOG5 . tkfO“{x¿nfO{ sIff 10 sf] lj1fg k':tssf] lk08 slt 5 eGg] yfxf 5, of] s;/L / 
s]sf] k|of]un] gflkG5 xf]nf, sIffdf 5nkmn ug'{xf]; . 
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j:t'df ePsf] kbfy{sf] kl/df0f (quantity of matter) nfO{ lk08 elgG5 . lk08 To; j:t'df 
ePsf k/df0f'x¿sf] ;ª\Vof / tL k/df0f'x¿sf] lk08df e/ k5{ . j:t'sf] lk08 lsnf]u|fd (kg) 
PsfOdf gflkG5 . j:t'sf] lk08nfO{ ef}lts t/fh'n] gflkG5 . s'g} j:t'nfO{ k[YjLsf] h'g;'s} efudf 
jf cGtl/Ifdf jf cGo u|xdf nu] tfklg To;sf] lk08 kl/jt{g x'“b}g . 

lj|mofsnfk 1.3 
a/fa/ ;fOhsf ltg cf]6f Knfl:6ssf y}nLx¿ lng'xf];\ . 7'nf / ;fgf u/L b'O{ y/Lsf 25-25 
cf]6f u'Rrfx¿ ;ª\sng ug'{xf];\ . sf“rsf] u'Rrf gkfOPdf df6fsf u'Rrfx¿ agfP/  
;'sfpg'xf];\ . y}nL ‘s’ df 15 cf]6f 7'nf u'Rrf /fVg'xf];\ . y}nL ‘v’ df 10 cf]6f 7'nf u'Rrf / 
‘u’ df 10 cf]6f ;fgf u'Rrf /fVg'xf];\ . ltg} cf]6f y}nLnfO{ ef}lts t/fh'df hf]v]/ lk08  
gfKg'xf];\ . cjnf]sg u/]sf] s'/f lgDgfg';f/ eof] jf ePg hf“Rg'xf];\ . 

‘s’ / ‘v’ y}nLdf /x]sf k|To]s u'Rrfsf] lk08 a/fa/ eP klg ;ª\Vof ‘s’ y}nLdf a9L ePsfn] 
lk08 klg a9L eof] . To:t} ‘v’ / ‘u’ y}nLdf u'Rrfsf] ;ª\Vof a/fa/ eP tfklg ‘v’ sf] k|To]s 
u'Rrfsf] ;fOh 7'nf] ePsfn] ‘v’ sf] lk08 a9L eof] . ca k/df0f'nfO{ u'Rrf;“u / y}nLnfO{ 
j:t';“u t'ngf ug]{ xf] eg] j:t'sf] lk08 36a9 x'g] sf/0f yfxf x'G5 . 

tf}n (Weight)  
s'g} klg j:t'nfO{ k[YjLn] cfÇgf] s]Gb|lt/ tfGg] ansf] gfk g} k[YjLdf To; j:t'sf] tf}n xf] . 
sdfgL -l:k|ª_ t/fh'n] tf}n -an_ sf] gfk b]vfp“5 . tf}n Go'6g (N) PsfOdf gflkG5 . 

s'g} 7fp“df j:t' k[YjLlt/ v:bf k|j]u (g) pTkGg x'G5 . j:t'sf] lk08 m / tf}n W eP Go'6gsf] 
rfn ;DaGwL bf];|f] lgodcg';f/,  

W = mg x'G5  [oxf“ F = W / a = g x'G5 .] 

tf}n klg Ps k|sf/sf] an g} xf] . To;}n] tf}nsf] PsfO klg Go'6g (N) g} x'G5 . To;}n] sdfgL 
t/fh'df Go'6g PsfO n]lvPsf] x'G5 . oxf“ lk08sf] PsfO lsnf]u|fd (kg) / u'?Tj k|j]usf] PsfO 
ld6/ k|lt ;]s]G82 (m/s2) eP tf}nsf] PsfO lsnf]u|fd ld6/ k|lt ;]s]G82 cyf{t\\ Go'6g (N) 
x'G5 . of] ;"q k|of]u u/L j:t'sf] tf}n gfKg ;lsG5 . 

W = mg 
cyf{t\\ W  g [hxf“ m cr/ /flz xf] ] 
k[YjL uf]nfsf/ geP/ w|'jLo If]q (polar region) df y]Krf] / e"dWo /]vLo If]q (equatorial 
region) df k'ms]sfn] ljleGg 7fp“df u'?Tj k|j]u (g) sf] dfg km/s x'G5 . kmn:j¿k j:t'sf] 
tf}n klg To;}cg';f/ km/s km/s x'G5 . o;/L k[YjLsf] cw{Jof; 7fp“cg';f/ km/s x'g] ePsfn] 
u'?Tj k|j]u (g) sf] dfg klg 7fp“cg';f/ 36a9 x'G5 / ;f]xLcg';f/ j:t'sf] tf}n klg 
7fp“cg';f/ km/s x'G5 . pbfx/0fsf nflu t/fO{ If]qdf j:t'sf] tf}n a9L x'G5 eg] kxf8L / 
lxdfnL If]qdf ToxL j:t'sf] tf}n t'ngfTds ¿kdf sd x'G5 . hlt prfOdf uof] Tolt g} j:t'sf] 
tf}n klg 36\b} hfG5 . To;}n] ;u/dfyfsf] 6'Kkfdf j:t'sf] tf}n k[YjLsf] ;txsf] ljleGg 7fp“dWo] 
;a}eGbf sd x'G5 . 

  

Curr
icu

lum
 D

ev
elo

pm
en

t C
en

tre
 



 
 

lj1fg, sIff !)  15 

:jtGq v;fO (Free fall)  
;'/lIft ta/n] ljb\ofnosf] sf};Laf6 Pp6f u'Rrf / la?jfsf] kft Ps};fy v;fNbf s] ltgLx¿ 
Ps};fy hldgdf k'U5g\ < kSs} klg gk'Unfg\, u'Rrf kfteGbf cufl8 hldgsf] ;txdf k'U5 . 
lsg o:tf] x'G5 xf]nf < prfOaf6 v:g] j:t'x¿sf] u'?Tj k|j]u ;dfg x'g] eP tfklg u'Rrf / kft 
Ps} ;dodf hldg ;txdf gcfO{ lsg u'Rrf klxnf k'Uof] xf]nf < 

xfjfsf] cg'kl:yltdf dfq ;Dk"0f{ j:t'x¿sf] u'?Tj k|j]u ;dfg x'G5 . dflysf] lj|mofsnfkdf 
u'Rrfdf eGbf kftdf xfjfsf] cj/f]w a9L x'g] ePsfn] kftsf] ult sd eO{ u'Rrf k[YjLsf] 
;txdf rf“8f] k'U5 . u'Rrf v:bf pTkGg x'g] u'?Tj k|j]u To; 7fp“sf] u'?Tj k|j]u;“u a/fa/ 
x'G5 . o;}n] u'Rrfsf] v;fOnfO{ :jtGq v;fO eGg ;lsG5 . xfjfsf] cj/f]wn] ubf{ kftsf] v;fO 
:jtGq v;fO xf]Og lsgls kftdf To; 7fp“sf] u'?Tj k|j]u a/fa/ k|j]u pTkGg ePg . 

 

aflx/L cj/f]wlagf g} s'g} j:t' u'?Tj k|j]usf] ultdf vl;/x]sf] 5 eg] To:tf] v;fOnfO{ 
:jtGq v;fO (free fall) elgG5 .  

 

:jtGq v;fOsf a]nf j:t'df pTkGg x'g] k|j]u To; 7fp“sf] u'?Tj k|j]u;“u a/fa/ x'G5 . 
rGb|dfsf] ;txdf xfjf 5}g . To;}n] Toxf“ h'g;'s} j:t'sf] klg :jtGq v;fO x'G5 . cGtl/If 
ofqLx¿n] rGb|dfdf Pp6f x\ofd/ / Kjf“v v;fNbf ;“u} v;]sf] kfOof] . lsgsL oL b'j}sf] :jtGq 
v;fO x'G5 . 

k[YjLaf6 xhf/f}“ lsnf]ld6/ 6f9f cGtl/Ifdf k[YjLsf] u'?Tj ansf] c;/ Hofb} sd k5{ . cGtl/If 
ofgn] uf]nfsf/ kydf /x]/ k[YjLsf] kl/j|mdf u5{ . s'g} j:t' uf]nfsf/ ky (circular path) df 
3'DgnfO{ ;]lG6«lk6n (centripetal) ansf] cfjZostf k5{ . of] an j:t' / k[YjLsf]  u'?Tj 
an;“u a/fa/ x'g'k5{ . k[YjLsf] kl/j|mdf ul//x]sf] cj:yfdf ofgleqsf cGtl/If ofqLn] :jtGq 
v;fOsf] cg'ej u5{g\ .  

lj|mofsnfk 1.4 

lrq 1.14 df h:t} 60 ;]= ld= hlt nfdf] kmnfdsf] 8G8LnfO{ 'U' 
cfsf/df aª\Uofpg'xf];\ . 8G8Lsf] b'j} 5]pnfO{ 30 ;]= ld= nfdf] 
wfufn] hf]8\g'xf];\ . csf]{ 20 ;]= ld= nfdf] wfufdf kmnfdsf] uf]nf  
-k]G8'nd_ e'mG8\ofpg'xf];\ . pSt k]G8'ndsf] wfuf] 8G8Ldf a]/]sf] 
wfufsf] lar efudf af“Wg'xf];\ . lrq 1.14 -s_ df h:t} k]G8'ndsf] 
wfuf] P af6 p7fp“bf 'U' cfsf/sf] k|m]d klg p7\5 . k|m]dnfO{ 6]andf 
c8\ofp“bf s] x'G5 < s] lrq ‘v’ df h:t} uf]nf tn em5{ < uf]nfsf 
tf}nn] ubf{ of] k|m]dsf] lardf cl8/xg ;Sb}g / tn em5{ . ca wfuf] 
;dft]/ k|m]d p7fpg'xf];\ . sl/a 2 ld6/ prfOaf6 wfuf] 5f]8]/ k|m]d 
v;fNg'xf];\ . k|m]d vl;/x]sf] cj:yfdf uf]nfnfO{ cjnf]sg ug'{xf];\ . 
uf]nfsf] l:ylt lrq ‘s’ h:tf] 5 jf ‘v’ h:tf] 5, lgisif{ lgsfNg'xf];\ . 

lrq 1.14 
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16  lj1fg, sIff !) 

k|m]d / uf]nf b'j}df ;dfg k|j]u pTkGg eO{ b'j} :jtGq v;fOdf x'G5g\ . v;fOsf] a]nf uf]nf s]xL 
If0fsf] nflu k|m]dsf] lardf p8]sf] b]lvG5 . oxf“ xfjfsf] cj/f]w (air resistance) gu0o 
dflgPsf] 5 . 

tf}n ljxLgtf (Weightlessness)  
lnª\u]lkª, /f]6]lkª, s]ansf/, xjfO{ hxfh e\mjf6\6 tn embf{ jf o:t} cGo cj:yfdf To;df a:g] 
ofq'n] lhp l;l/ª\u ePsf] cg'ej u5{g\ . tn em/]sf] a]nf tf}n ljxLgtfn] ubf{ o:tf] cg'e"lt 
ePsf] xf] . k[YjLsf] kl/j|mdf ul//x]sf] cGtl/If ofgleqsf ofqLn] klg tf}n ljxLgtf cg'ej 
u5{g\ . 

ofgleqsf ;a} j:t'nufot ofq' tf}n ljxLg eO{ sf]7flarsf] vfnL 7fp“df klg cl8/xg ;Sg] 
x'G5g\ . ltgLx¿nfO{ tn emg{sf nflu s'g} pks/0fsf] dbt lng'kg]{ x'G5 . 

:jtGq v;fOdf /x]sf] s'g} j:t' cyjf u'?Tj k|j]u (g) sf] dfg z"Go ePsf] cj:yfdf s'g} klg 
j:t'sf] tf}n z"Go x'G5 . o;nfO{ g} tf}n ljxLgtf (weightlessness) elgG5 . 

lj|mofsnfk 1.5 
Pp6f 9'ª\uf lng'xf];\ / To;nfO{ wfufn] af“Wg'xf];\ . l:k|ª Aofn]G;sf] x'sdf wfuf] e'mG8fO{ 9'ª\ufsf] 
tf}n kTtf nufpg'xf];\ . ca l:k|ª Aofn]G;;lxt 9'ª\ufnfO{ xftaf6 5fl8lbg'xf];\ / :jtGq ¿kdf 
v:g lbg'xf];\ . o; cj:yfdf l:k|ª Aofn]G;n] pSt 9'ª\ufsf] tf}n z"Go b]vfp“5 . o; cj:yfnfO{ 
g} tf}n ljxLgtf elgG5 .  

;f/f+z 

1. s'g} klg b'O{ lk08x¿lar pTkGg x'g] u'?Tjfsif{0f an tL b'O{ lk08x¿sf] u'0fg kmn;“u 
cg'j|mdf0f'kftL (directly proportional) x'G5 / tL lk08x¿larsf] b'/Lsf] ju{;“u 
Jo'Tj|mdf0f'kftL (inversely proportional) x'G5 . 

2. s'g} cfsfzLo lk08n] cfÇgf] s]Gb|lt/ tfGg] an g} u'?Tj an xf] . k[YjL, u|x, pku|x 

;a}sf] u'?Tj an x'G5 . rGb|dfsf] u'?Tj k|j]u k[YjLsf] eGbf 
1
6  v08 sd x'G5 . 

3. :jtGq v;fOsf] cj:yfdf ePsf] j:t'df pTkGg x'g] k|j]unfO{ u'?Tj k|j]u elgG5, h'g ;a} 
j:t'df ;dfg x'G5 . 

4. u'?Tj k|j]u k[YjLsf] cw{Jof;sf] ju{;“u Jo'Tj|mdfg'kftL x'G5 (g  ) . 

5. k[YjLsf] ;txaf6 prfOsf] j[b\lwcg';f/ u'?Tj k|j]u j|mdzM sd x'“b} hfG5 . 

6. aflx/L cj/f]wlagf j:t' v:g'nfO{ :jtGq v;fO (freefall) dflgG5 . 

7. j:t' :jtGqk"j{s v:of] eg] tf}n ljxLgtfsf] l:yltdf (weightlessness) x'G5 . 

8. xfjfsf] cj/f]w / tn emg]{ an a/fa/ x'“bf j:t' Pp6} lglZrt ultdf tn v:5 . 

9. xfjfsf] cj/f]wn] ubf{ k[YjLdf v:g] j:t'sf] k"0f{ :jtGq v;fO x'“b}g . 
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cEof;  

-s_ tnsf ax' j}slNks k|Zgsf] ;xL pTt/df l7s (√ ) lrx\g nufpg'xf];\ M 

 1. rGb|dfsf] ;txdf u'?Tj k|j]u slt x'G5 < 

  (i) 9.8 m/s2  (ii) 1.6 m/s2   

  (iii)  6.67x10-11m/s (iv)  9.8 m/s 

 2. k[YjLnfO{ vf“b]/ rGb|df hq} kfl/of] eg] o;sf] u'?Tj an sl/a slt u'0ff j[b\lw 
x'G5 < 

  (i) 20 u'0ff j[b\lw x'G5 . (ii) 14 u'0ff j[b\lw x'G5 . 

  (iii) rGb|dfsf] hlt x'G5 . (iv) 2.5 u'0ff dfq x'G5 .  

 3. tn lbOPsf dWo] s'g ;DaGw l7s 5 < 

  (i) g R  (ii)  g  
1
R2   

  (iii)  g  
1
R   (iv)   g  

1
R3  

  

 4. j:t' tnlt/ embf{ To;df nfUg] xfjfsf] cj/f]w s]df lge{/ /xG5 < 

  (i) j:t'sf] cfsf/ (ii) j:t'sf] tf}n 

  (iii)  j:t'sf] u'?Tj k|j]u (v) u|xsf] lk08df 

 5. xfjf gePsf] z"Go cj:yfdf KJff“v / l;Ssf v;fNbf ltgLx¿sf] k|j]u slt x'G5 < 

  (i) ;fdfGo cj:yfsf] eGbf cfwf  (ii)  ;fdfGo cj:yfsf] eGbf bf]Aa/ 

  (iii) Kjf“vsf] cfwf / l;Ssfsf] bf]Aa/  (iv) b'j}df ;dfg k|j]u 

 6. j:t'sf] tf}n (W) / u'?Tj k|j]ular s] ;DaGw x'G5 < 

  (i)  W = g   (ii)  W 
1
g   

  (iii)  W g   (iv)  W = 2g 

 7. rGb|dfdf 5 N tf}n ePsf] j:t'sf] tf}n k[YjLdf slt x'G5 < 

  (i)  5 N   (ii)  15 N  

  (iii)  30 N   (iv)  
5
6  N 
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18  lj1fg, sIff !) 

-v_ tn lbOPsf k|Zgx¿sf] pTt/ lbg'xf];\ M 

 1. u'?Tjfsif{0f an eg]sf] s] xf] < u'?Tjfsif{0f annfO{ c;/ kfg]{ d'Vo b'O{ sf/s 
tTTjx¿ s] s] x'g\ < logn] s:tf] c;/ kf5{g\ < 

 2. Go'6gsf] u'?Tjfsif{0f ;DaGwL lgod n]vL F = 
Gm1m2

d2   x'G5 egL lrq;lxt 

k|dfl0ft ug'{xf];\ . o; lgodnfO{ lsg ljZjJofkL lgod elgG5 < 

 3. u'?Tjfsif{0f l:y/ cª\s (G) eg]sf] s]  
xf] < o;sf] PsfO;lxt dfg n]Vg'xf];\ . 

 4. lrqdf b]vfOPsf] h:t} kl/kydf k[YjLn] 
;"o{nfO{ kl/j|mdf u5{ eg] laGb' P af6 laGb' 
Q df hf“bf ;"o{n] k[YjLdf nufpg] 
u'?Tjfsif{0f ansf] dfqfdf s] leGgtf 
cfp“5 < JofVof ug'{xf];\ .  

 5. pku|xn] k[YjLsf] jl/kl/ kl/j|mdf ubf{ s'g} k|sf/sf] pmhf{sf] cfjZostf kb}{g, 
lsg < 

 6. lgDg lnlvt cj:yfdf s'g} klg b'O{ j:t'larsf] u'?Tjfsif{0f an slt x'G5 < 

  (i) b'O{dWo] Pp6fsf] lk08nfO{ b'O{ u'0ff u/L b'/L l:y/ /fVbf 

  (ii) b'j} j:t'x¿sf] lk08nfO{ b'O{ u'0ff u/L b'/L l:y/ /fVbf 

  (iii) j:t'x¿sf] larsf] b'/LnfO{ b'O{ u'0ff u/L lk08x¿ l:y/ /fVbf 

  (iv) j:t'x¿sf] larsf] b'/LnfO{ cfwf u/L lk08x¿ l:y/ /fVbf 

 7. u'?Tj k|j]u eg]sf] s] xf] < k[YjLsf] s'g :yfgdf o;sf] dfg ;a}eGbf sd / s'g  
:yfgdf ;a}eGbf a9L x'G5 < o;sf] cf};t dfg / lbzf;d]t n]Vg'xf];\ . 

 8. a[x:kltsf] lk08 k[YjLsf] eGbf sl/a 319 u'0ff a9L 5, t/ o;sf] u'?Tj k|j]u  
(9.8 m/s2) eGbf sl/a 2.5 u'0ff dfq a9L 5 . o;sf] sf/0f s] xf]nf < 

 9. k[YjLnfO{ rGb|dfsf] cfotg a/fa/ x'g] u/L vf“b\g ;lsof] eg] o;sf] u'?Tj k|j]udf 
s] c;/ k5{, n]Vg'xf];\ . 

 10. :jtGq v;fOsf] kl/efiff lbg'xf];\ . s:tf] cj:yfdf j:t'sf] v;fO :jtGq x'G5 < 

 11. kf/f;'6 lnP/ xfdkmfNbf u'?Tj k|j]udf s:tf] c;/ k5{, JofVof ug'{xf];\ . 
-u_ km/s n]Vg'xf];\ M 

 1. u'?Tj an / u'?Tj k|j]u 

 2. u'?Tj an / u'?Tjfsif{0f an 

 3. lk08 / tf}n 

 4. u'?Tj k|j]u (g) / u'?Tjfsif{0f l:y/ cª\s (G) 
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-3_ sf/0f n]Vg'xf];\ M 

 1. s'g} j:t'sf] lk08 l:y/ x'G5 t/ tf}n 7fp“cg';f/ km/s x'G5 . 

 2. k[YjLsf] w|'jLo If]q / e"dWo /]vLo If]qdf ;dfg prfOaf6 v;fOPsf j:t'x¿dWo] 
w|'jdf l56f] v:5 . 

 3. 8Nnf kfl/Psf / 8Nnf gkfl/Psf sfuhsf kfgfx¿ xfjfdf Ps};fy v;fNbf 8Nnf 
kfl/Psf sfuhsf kfgfx¿ l56f] v:5g\ . 

 4. k[YjLsf] ;txdf 7'nf]] 9'ª\uf prfNg uf/f] x'G5 t/ ;fgf] 9'ª\uf prfNg ;lhnf]  
x'G5 . 

 5. Eofs'dleq Pp6f kmnfdsf] u'Rrf / Pp6f Kof“v Ps};fy v;fNbf Ps};fy hldgdf  
k'U5g\ . 

-ª_  tnsf ul0ftLo ;d:ofx¿ xn ug'{xf];\ M 

 1. s'g cj:yfdf u'?Tjfsif{0f an (F) sf] dfg 6.67 x 10–11 x'G5, lx;fa ug'{xf];\ . 

 2. a[x:kltsf] lk08 1.9 x 1027 kg 5 / ;"o{sf] lk08 2 x 1030 kg 5 . olb 
a[x:kltaf6 ;"o{ 76.8 x 107 km 6f9f 5 eg] tL b'O{ lk08x¿larsf] u'?Tjfsif{0f 
an slt xG5 < 

  -pTt/ M 4.3 x 1029 N_ 

 3. olb g]kfnaf6 rGb|dfsf] b'/L 3 ×105 km 5 / rGb|dfsf] lk08 7 x 1022 kg xf] 
eg] xfd|f gbLx¿sf] k|To]s lsnf]u|fd kfgLnfO{ rGb|dfn] slt ann] tfG5, lx;fa 
ug'{xf];\ .  

  -pTt/ M 5.19 x 10–5 N_ 

 4. 2060 ;fn ebf} 10 ut] k[YjLaf6 dª\un u|x Oltxf;d} ;a}eGbf glhssf] b'/Ldf 
cfof] . pSt lbg k[YjL / dª\unu|xlarsf] u'?Tjfsif{0f an sl/a 6.67 x 1016 N 
lyof] eg] logLx¿larsf] b'/L slt lyof] xf]nf, lx;fa ug'{xf];\ . (k[YjLsf] lk08 =  
6 x 1024 kg, dª\un u|xsf] lk08 = 6 x 1023 kg / G = 6.67 x 10–11 Nm2 
/kg2)  

  -pTt/ M 6 x 1010 m _ 
 5.  k[YjLnfO{ rGb|dfsf] cfotg a/fa/ x'g] u/L v'DrfP/ k'¥ofOof] eg] 1000 kg lk08 

ePsf] j:t'sf] tf}n k[YjLdf slt x'G5 < -k[YjLsf] lk08 = 6 x 1024 kg / rGb|dfsf] 
cw{Jof; = 1.7 x 105 m_  

  -pTt/ M 138400 N_ 

 6. 200 gm sf] Pp6f cDaf ?vaf6 v:bf k[YjLlt/ cDafsf] k|j]u slt x'G5 / 
k[YjLsf] k|j]u cDaflt/ slt x'G5 < lx;fa ug'{xf];\ . -k[YjLsf] lk08 = 6 x 1024 

kg, k[YjLsf] cw{Jof; 6.4 x 106 m_  

  -pTt/ M 9.77 m/s2, 3.25 x 10–25 m/s2_ 
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 7. k[YjLsf] s]Gb|af6 6.4 x 106 m b'/Ldf /x]sf] s'g} j:t'sf] tf}n 10 N 5 / To;nfO{ 
1.28 x 107 m b'/Ldf nluof] eg] pSt j:t'sf] tf}n slt x'G5 <  

  -pTt/ M 2.5 N_ 

 8. 2.5 x 104 km b'/Ldf /flvPsf s'g} b'O{ j:t'x¿ larsf] u'?Tjfsif{0f an 250 N 5 
eg] u'?Tjfsif{0f annfO{ cfwf ug{ tL b'O{ j:t'x¿ larsf] b'/L slt x'g'k5{ <  

  -pTt/ M 5 x 107 N_ 

 

kl/of]hgf sfo{ 

1. tkfO{“sf] cfÇgf] z/L/sf] lk08 gfk]/ tf}n lx;fa ug'{xf];\ . lk08 gfKg] t/fh' ljb\ofnodf 
pknAw gePsf] cj:yfdf tkfO{“sf] cfÇgf] If]qleq To:tf] ;fwg sxfF pknAw x'g ;S5 
vf]hL u/L z/L/sf] lk08 gfKg'xf];\ . 

2. Pp6f Knfl:6ssf] afSnf] kftf (sheet) nfO{ 20 – 25cm sf] cw{Jof; x'g] u/L j[Ttfsf/ 
agfP/ sf6\g'xf];\ . To;sf] lsgf/fdf a/fa/ b'/Ldf lrx\g nufO{ klGrª d]l;gsf] 
;xfotfn] 8–10 cf]6f Kjfn kfg'{xf];\ . k|To]s Kjfndf Ps Ps 30–30 cm nfdf] wfuf] 
l5/fP/ af“wL ;a} wfufsf] 6'Kkfx¿nfO{ Ps} 7fp“df NofO{ Pp6f ;fgf] 9'ª\ufdf af“Wg'xf];\ . 
o;/L agfOPsf] kf/f;'6 / csf]{ pq} 9'ª\ufnfO{ Ps} k6s ljb\ofnosf] 5taf6 lzIfssf] 
pkl:yltdf v;fNg'xf];\ . ltgLx¿sf] v:g] ult cjnf]sg u/L lgisif{ lgsfNg'xf];\ / sIffdf 
k|:t't ug'{xf];\ . 

zAbfjnL 

;]lG6«lk6n an M j[Ttfsf/ kydf s'g} j:t'nfO{ 3'dfp“bf s]Gb|lt/ tfGg] an 

s]ansf/ M ljb\o''t\\af6 ;~rfng x'g] Ps k|sf/sf] oftfoftsf] ;fwg 
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tkfO{“nfO{ yfxf 5 < 

;d'b|L ;txeGbf 10,000 m 
(32,800 ft) tn 1,000 u'0ff 
a9L rfk x'G5 . 

PsfO 2 rfk (Pressure) 

tkfO{“x¿n] km]/L tyf 8'ª\ufaf6 gbL t/]sf] b]Vg'ePsf] xf]nf . 7'nf 7'nf gbLdf km]/Laf6 a; tfg{ 
s;/L ;Dej ePsf] xf]nf < Uof/]hdf uf8L dd{t tyf ;le{l;ª ubf{ xfO8«f]lns d]l;gsf] dbtn] 
;lhn};“u prfn]sf] b]Vg'ePsf] xf]nf . xfd|f] b}lgs hLjgdf o; k|sf/sf b[i6fGtx¿ 5g\, h'g t/n 
kbfy{sf] rfksf] l;b\wfGtdf cfwfl/t 5g\ . t/n kbfy{sf] pmWj{rfkn] ubf{ cf+lzs ¿kdf j:t'sf] 
tf}n 36\g] u5{ / j:t' xn'sf] dx;'; x'G5 . ;fy} sfo{ ug{ ;lhnf] x'G5 . km]/Laf6 a; tfg{ 
kfgLsf] pmWj{rfkn] dbt u/]sf] x'G5 . To:t}u/L kmfpG6]g k]gdf d;L eg{, la/fdLnfO{ cf}ifwLsf] 
OGh]S;g lbg klg t/n / xfjfsf] rfkn] dbt k'¥ofPsf] x'G5 . o; PsfOcGtu{t hnLo rfk, 
kf:snsf] lgod, cfls{ldl8hsf] l;b\wfGt, Knjgsf] lgod / jfo' d08nLo rfksf af/]df cWoog 
ug]{ 5f}“ . 

kf:snsf] lgod (Pascal's law) 

t/n kbfy{sf] rfksf] ;DaGwdf gof“ lgod k|ltkfbg 
ul/Psf] 5, h;nfO{ kf:snsf] lgod (Pascal's law) 
elgG5 . o; lgodsf k|jt{s An]h kf:sn (Blaise  
Pascal) x'g\ . pgsf] hGd ;g\ 1623 df k|mfG;df ePsf] 
lyof] . pgL To; ;dosf k|l;b\w ul0ft1, ef}ltszf:qL / 
bz{gzf:qL lyP . pgLåf/f k|ltkflbt hnLo rfk ;DaGwL 
lgod o; k|sf/sf] 5 . 

aGb ef“8fdf /x]sf] t/n kbfy{df s'g} Ps 7fp“df 
rfk lbOof] eg] Tolt g} rfk ;a}lt/ nDa eP/ 
k|;f/0f x'G5  . 

 

o; lgodnfO{ k|dfl0ft ug{ k|of]uzfnfdf lgDg lnlvt 
lj|mofsnfkx¿ ug{ ;lsG5 M 

lj|mofsnfk 2.1 

lrq 2.1 df b]vfOPsf] h:t} Pp6f Knfl:6ssf] y}nL jf 
a]n'g lnO{ To;df kfgL e/]/ To;sf] d'v s;]/ 
af“Wg''xf];\ . l;ofsf] ;xfotfn] o;sf] jl/kl/ ;;fgf 
Kjfnx¿ kf/]/ la:tf/} y}nLsf] d'vk6\l6af6 an k|of]u 
u/L lgrf]g'{xf];\ . s] kfgLsf] axfa k|To]s Kjfnaf6 ;dfg 
¿kdf k|;f/0f eO/x]sf] 5 < Knfl:6ssf] y}nLnfO{ lgrf]bf{ 

lrq 2.1 
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o;df rfk a9\5 . tL rfk ;a}lt/ a/fa/ dfqfdf 
k|;f/0f x'g] ePsfn] ;a} Kjfnaf6 ;dfg ¿kn] kfgL 
lgl:sG5 . 

lj|mofsnfk 2.2 

lrq 2.2 df b]vfOPsf] h:t} uf]nfsf/ ef“8fdf a/fa/ 
If]qkmn ePsf] rf/ cf]6f lk:6gx¿ A, B, C / D h8fg 
ul/Psf 5g\ . ef“8fleq t/n kbfy{ -kfgL_ /fv]/ lk:6g 
A af6 rfk lb“bf t/n kbfy{sf dfWodaf6 To;df 
nfu]sf] rfk c¿ lk:6gx¿ B, C / D ;Dd nDa ¿kn] 
k|;f/0f eO{ tL lk:6gx¿ a/fa/ b'/L;Dd aflx/ 
lg:sG5g\ . o;af6  B, C / D df k/]sf] rfk ;dfg 5 
eGg] b]lvG5 . 

o; k|of]uaf6 aGb ef“8fdf /x]sf] t/n kbfy{df 
Psflt/af6 rfk a9fp“bf Tolt g} rfk nDa eP/ ;a}lt/ 
k|;f/0f x'G5 eGg] s'/f l;b\w x'G5 . 

xfO8«f]lns k|]; (Hydraulic press)  

xfO8«f]lns k|]; kf:snsf] lgoddf cfwfl/t Ps oGq xf] . 
o;df Pp6f ;fgf] / csf]{ 7'nf] j|m; ;]S;gn (cross 
sectional) If]qkmn ePsf gnLx¿nfO{ csf]{ t];f]{ gnLn] 
hf]l8Psf] x'G5 . dfgf}“, lrq 2.3 df 7'nf]] gnLsf] If]qkmn 
80 cm2 / ;fgf] gnLsf] If]qkmn 30 cm2 5 . b'j}df 
l7Ss ldNg] lk:6gx¿ hf]l8Psf x'G5g\ . pSt gnLdf t]n 
jf kfgL el/Psf] 7'nf] lk:6g bafp“bf ;fgf] lk:6g dfly 
cfp“5 . To;}u/L ;fgf] lk:6g bafp“bf 7'nf] lk:6g 
prflnG5 . 

;fgf] lk:6gdf 15 Go'6g tf}n a/fa/sf] an nufOof] eg] ;f] ann] ;fgf] lk:6gnfO{ tnlt/ rfk 
lbG5 . ;f] rfk kf:snsf] lgodcg';f/ ;a} lbzflt/ k|;f/0f x'G5 / o;sf] 7'nf] lk:6g dfly 
prflnG5 . ca ;fgf] lk:6gsf] rfknfO{ ;Gt'ng ug{ 7'nf] lk:6gdf tf}n /fVb} hf“bf slt tf}nn] 
pSt rfknfO{ ;Gt'ng ug{ ;lsG5 < lk:6gx¿ ;Gt'ng ePsf] cj:yfdf kf:snsf] lgodcg';f/ 
b'j}lt/ rfk a/fa/ x'G5 . To;}n] ;fgf] lk:6gsf] 15 Go'6g annfO{ ;Gt'ng ug{ 7'nf] lk:6gdf 
40 Go'6g an nfU5 . 

oxf“, A1 = 30cm2 = 𝑚  

  = 3x10-3m2 

A2 =  80cm2 =  m2 = 8x10-3m2 

lrq 2.2 

lrq 2.3 
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kf:snsf] lgodcg';f/ ;fgf] lk:6gdf k/]sf] rfk (P1) a/fa/ 7'nf] lk:6gdf k/]sf] rfk (P2) 
x'G5 . 

P1 = P2 

cyjf 

;fgf] lk:6gdf tf}n (F1)
;fgf] lk:6gsf] If]qkmn (A1) = 

7'nf]] lk:6gdf tf}n (F2)
7'nf]] lk:6gsf] If]qkmn (A2)  

  3 x 10−3m2 =  8 x 10−3m2 
cyjf 5 x 103 N/m2 = 5 x 103 N/m2 

dfly plNnlvt pbfx/0faf6 ;fgf] lk:6gdf hlt rfk lbOPsf] x'G5, Tolt g} rfk 7'nf]] lk:6gdf 
k|;f/0f x'G5 eGg] kf:snsf] lgod l;b\w x'G5 . o;} lgodsf cfwf/df xfO8«f]lns a|]s, 
xfO8«f]lns lnÇ6, xfO8«f]lns k|]; cflb pks/0fx¿ lgdf{0f ul/Psf x'G5g\ .  

o; lgodcg';f/ ;fgf] lk:6gdf yf]/} an nufp“bf 7'nf]] lk:6gdf w]/} an pTkGg (multiply) x'g 
hfG5 . xfO8«f]lns Hofssf] agf]6af/] yfxf kfpg lrq 2.4 cWoog ug'{xf];\ . 

 

 

lrqdf ;fgf] lk:6g dfgf}“ If]qkmn = A1 df an F1 nufp“bf pTkGg ePsf] rfk P1 = F1/A1 xf] . 
t/n kbfy{df pSt rfk ;a}lt/ a/fa/L k|;f/0f x'G5 . o;}n] 7'nf]] lk:6g (If]qkmn A2) df klg 
dflylt/ rfk P2 pTkGg x'G5 . ;f] rfknfO{ ;Gt'ng ug{ 7'nf]] lk:6gdf /flvPsf] tf}n F2 5 eg] 
7'nf]] lk:6gdf pTkGg x'g] rfk P2 = F2/A2 x'G5 . 

 F2 = P2 x A2 = ×  𝐴  [∵P1= P2 = P]  

cyjf, F2 = F1 ×      -3if{0f z"Go / t/n kbfy{ gr'lxPsf] cj:yfdf_ 

lrq 2.4 
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tkfO{“nfO{ yfxf 5 < 

kf:snsf] lgod t/n 
kbfy{df dfq geO{ Uof “; 
kbfy{df klg nfu' x'G5 . 

dflysf] lrqdf eNe2 (V2) n] 7'nf] lk:6gsf] t/n kbfy{ ;fgf] lk:6gdf kmls{gaf6 /f]S5 . eNe1 
(V1) n] t/n kbfy{nfO{ 6\ofª\sLdf kms{gaf6 /f]S5 . cyf{t\\ ;fgf] lk:6gdf lbPsf] rfknfO{ 
6\ofª\sLlt/ km}ngaf6 /f]S5 . xfO8«f]lns a|]s k|of]u u/L sf/, 6«s / 7'nf 7'nf xjfO{ hxfh;d]t 
hldgdf u'l8/x]sf] cj:yfdf yf]/} ann] klg /f]Sg ;lsG5 . 

pbfx/0f  

lrq 2.5 df lbPsf] pks/0fdf lk:6g A, B / C df 
3if{0f z"Go 5 eg] lk:6g B sf] If]qkmn slt x'G5 < 
lk:6g C df slt an nfU5 < 

oxf“, 

lk:6g A sf] If]qkmn (Aa) = 20cm2 = 0.002m2 

lk:6g A df k/]sf] an (Fa) = 250N 

lk:6g B df k/]sf] an (Fb) = 375N 

lk:6g C sf] If]qkmn (Ac) = 10cm2 = 0.001m2 

lk:6g B sf] If]qkmn (Ab) = ? 

lk:6g C df k/]sf] an (Fc) = ?  

;"qcg';f/, 𝐹𝐴 =  𝐹𝐴 = 𝐹𝐴  

Or, . =  = .  

klxnf] / bf];|f] ;DaGwaf6  klxnf] / t];|f]af6 

. =     . =  .  

or Ab =  × .
 or, Fc =  

250
2   ∴ Ab = 30cm2 Fc  = 125 N 

t;y{ lk:6g B sf] If]qkmn 30cm2 / lk:6g C df 125 N an nfU5 . 

t/nsf] 3gTj / pmWj{rfk (Density of liquid and upthrust) 

s'g} lglZrt j:t'df kg]{ pmWj{rfk t/n kbfy{sf] 3gTjcg';f/ 36a9 x'G5 . cyf{t\\ t/nsf] 
3gTj a9L ePdf s'g} j:t'df kg]{ pmWj{rfk klg a9L x'G5 / 3gTj sd ePdf pmWj{rfk klg 
sd x'G5 . 

lrq 2.5 
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lj|mofsnfk 2.3 

lrq 2.6 df b]vfOPsf] h:t} Pp6f las/df kfgL lnP/ 
To;df s'v'/fsf] tfhf k'mn /fVg'xf];\ . k'mn lsg 8'A5 < 
tf}nn] ubf{ kfgLdf k'mn /fVbf k'mn tn hfg vf]H5 t/ 
kfgLsf] pmWj{rfkn] k'mnnfO{ dfly ws]N5 . pmWj{rfkeGbf 
k'mnsf] tf}n -tn ws]Ng] an_ a9L x'G5 . To;}n] k'mn 
kfgLdf 8'A5 . 

ca g'gkfgLsf] 3f]n (salt solution) agfO{ To;df k'mn /fVg'xf];\ . kfgLdf g'g 3'n]kl5 kfgLsf] 
3gTj a9\5 . To;}n] kfgLsf] pmWj{rfk klg a9\5 . k'mnsf] tf}n / g'gkfgLsf] pmWj{rfk a/fa/ 
x'g uO{ k'mn g'gkfgLdf plqG5 . kfgLdf cem w]/} g'g 3'n]df s] x'G5, x]g'{xf];\ . 

g'gkfgLsf] 3gTj ce}m a9\5 / pmWj{rfk klg a9\5 . o;n] k'mnnfO{ ce}m dfly ws]N5 / k'mnsf] 
s]xL efu kfgLsf] ;txaflx/ cfp“5 t/ o; cj:yfdf klg pmWj{rfk / k'mnsf] tf}n a/fa/ g} 
/x]sf] x'G5, lsg < 

s'g} j:t'df kg]{ t/n kbfy{sf] pmWj{rfk j:t'sf] tf}ndf lge{/ /x“b}g . t/nleq j:t'n] lnPsf] 
7fp“cg';f/ pmWj{rfk km/s x'G5 . h:t} s'g} j:t'nfO{ t/ndf cf+lzs ¿kn] 8'afp“bfeGbf k'/} 
8'afp“bf pmWj{rfk a9L x'G5 . oL s'/fx¿nfO{ cfls{ldl8hsf] l;b\wfGtn] JofVof u5{ . 

cfls{ldl8hsf] l;b\wfGt (Archimedes's principle)  

Pp6f lunf; lnO{ To;df e/L x'g] u/L kfgL eg'{xf];\ . pSt lunf;df la:tf/} ;fgf] 9'ª\ufsf] 6'j|mf 
v;fNg'xf];\ . s] tkfO“{n] v;fn]sf] 9'ª\ufsf] 6'j|mfn] kfgLnfO{ lj:yflkt u¥of] < O;fk"j{ 287 df 
O6fnLsf] l;l;nLdf hlGdPsf cfls{ldl8hn] o; ;DaGwL l;b\wfGt k|ltkfbg u/]sf lyP . pgL 
ul0flt1, ef}ltszf:qLsf cltl/St vuf]nzf:qLsf ¿kdf klg lrlgG5g\ . pgn] pmWj{rfk af/]df 
cg';Gwfg u/L Pp6f l;b\wfGt k|ltkfbg u/]sf lyP . o;nfO{ cfls{ldl8hsf] l;b\wfGt elgG5, 
h'g o; k|sf/sf] 5 . 

 

 

 

oxf“ t/n kbfy{ elgP tfklg cfls{ldl8hsf] l;b\wfGt 
Uof“;df klg nfu' x'G5 . of] l;b\wfGt k|dfl0ft ug{ o'/]sf 
Sofg (ureka can), kfnf t/fh' (pan balance), sdfgL 
t/fh', las/ / s'g} ux|f}“ j:t' alnof] wfufdf af“w]/ 
lng'xf];\ . ;f] j:t'nfO{ l:k|ª t/fh'df hf]Vg'xf];\ . o'/]sf 
Sofgsf] lgsf; gnL;Dd kfgL eg{'xf];\ . km]l/ ;f] j:t'nfO{ 
kfgLdf 8'afP/ hf]Vg'xf];\ . kfnf t/fh'df vfnL ljs/ / 
lj:yflkt kfgLsf] tf}n km/s km/s gfKg'xf];\ . 

s'g} j:t'nfO{ cf+lzs jf k"0f{ ¿kn] t/n kbfy{df 
8'afp“bf lj:yflkt x'g] t/nsf] tf}n a/fa/sf] 
pmWj{rfk t/n kbfy{n] j:t'df lbG5 . 

lrq 2.6 

lrq 2.7 
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dfgf}“,  

xfjfdf 9'ª\ufsf] tf}n = w1  

vfnL las/sf] tf}n = w2 

j:t'sf] kfgLdf tf}n = w3 

lj:yflkt kfgL / las/sf] tf}n = w4 

j:t'n] kfgLleq u'dfPsf] tf}n = w1–w3 

kfgLsf] pmWj{rfk = w1 –w3 

j:t'n] lj:yflkt u/]sf] tf}n = las/ / kfgLsf] tf}n — las/sf] tf}n = w4-w2 

 w1– w3=w4– w2  x'G5 . ∴ pmWj{rfk = lj:yflkt t/nsf] tf}n  

To;sf/0f kfgLsf] pmWj{rfk = j:t'n] lj:yflkt u/]sf] kfgLsf] tf}n  

o; k|sf/ cfls{ldl8hsf] l;b\wfGt k|dfl0ft x'G5 . t/n kbfy{sf] pmWj{rfkn] ubf{ t/n kbfy{leq 
/x“bf x/]s j:t'sf] tf}n sd x'G5 . 

cfls{ldl8h l;b\wfGtsf] k|of]u kg8'AaL hxfh (sub marine) rnfpg, tftf] a]n'g (hot air 
ballon) p8fpg, xfO8«f]ld6/ (hydrometer) agfpg, ;d'b|df kfgLhxfh (ship) ptfg{ cflb 
sfo{df k|of]u x'G5 .  

Knjgsf] lgod (Law of floatation)  

s'g cj:yfdf j:t' kfgLdf plqG5 < s] t/n kbfy{eGbf sd 3gTj ePsf] j:t'dfq plqg] xf] < 
kmnfdn] ag]sf 7'nf 7'nf hxfhx¿ w]/} nf]8 af]s]/ klg kfgLdf plqG5g\ eGg] s'/f xfdLnfO{ yfxf  
5 . To;}n] t/n kbfy{df j:t' plqg o;sf] 3gTjn] dfq c;/ ub}{g . 

o; ;DaGwdf Pp6f k|of]u cWoog u/L x]/f}F . 

lj|mofsnfk 2.4 

las/df kfgL lng'xf]; . To;df Pp6f sf7sf] ss{nfO{ cf}“nfn] kfgLleq;Dd bafP/ 5f]8\g'xf];\ . 
s] x'G5, x]g'{xf];\ . cf}“nf lems]kl5 ss{nfO{ kfgLn] dfly ws]N5 . ca km]l/ xfjf e/]sf] ;fgf] 
annfO{ klg To:t} ug'{xf];\ . of] klg dfly ws]lng] 5 . ca 9'ª\ufsf] 6'j|mfnfO{ /fVg'xf];\ . 9'ª\uf 
8'Ag] 5 . o;/L sf7sf] ss{ / an plqg'df s] leGgtf kfOG5 < 
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ansf] eGbf sf7sf] ss{sf] a9L efu kfgLdf 8'a]sf]  
x'G5 . sf7sf] 3gTj a9L ePsfn] o:tf] ePsf] xf] t/ 
plq/x]sf] cj:yfdf ss{n] lj:yflkt u/]sf] kfgLsf] tf}n 
/ ss{sf] tf}n a/fa/ x'G5 . an xn'sf ePsfn] o;n] 
yf]/} kfgL lj:yflkt ubf{ g} o;sf] tf}n;“u a/fa/ x'G5 . 
sf7sf] tf}n a9L ePsfn] ann] eGbf sf7sf] ss{n] a9L 
kfgL lj:yflkt ug{ ;s]dfq plqg] ePsfn] o;sf] a9L 
efu kfgLdf 8'A5 . 9'ª\ufsf] 6'j|mf k'/} 8'a]/ o;sf] 
cfotg a/fa/ kfgL lj:yflkt ubf{ klg lj:yflkt u/]sf] 
kfgLsf] tf}n 9'ª\ufsf] tf}neGbf sd ePsfn] 9'ª\uf 
kfgLdf 8'A5 . 

 

 

 

lj|mofsnfk 2.5  

Ps o'/]sf s]g (eureka can) nfO{ kfgLn] eg'{xf];\ . Ps 
csf]{ vfnL las/nfO{ t/fh'dfly /fVg'xf];\ tfls lj:yflkt 
kfgL To; las/df kf]lvof];\ . Ps 10N sf] j:t'nfO{ 
o'/]sf s]gdf ePsf] kfgLdf 8'afpg'xf];\ . o;/L j:t' 
8'afp“bf kfgL lj:yflkt eO{ las/df hDdf x'G5 . hDdf 
ePsf] kfgLsf] tf}n t/fh'sf] ;xfotfn] lng'xf];\ . k'gM 
;f]xL k|lj|mofåf/f 20N, 30N / 50N sf] j:t'dfly 
k/LIf0f ug'{xf];\ . j:t'sf] tf}n / lj:yflkt kfgLsf] tf}n 
gfk]/ tflnsfdf eg'{xf];\ . 

j:t'sf] tf}n -Go'6gdf_ 
 

w1 = ...... w2 = ...... w3 = ...... w4 = ...... 

lj:yflkt kfgLsf] tf}n Go'6gdf  w1 = ...... w2 = ...... w3 = ...... w4 = ...... 

 

o; lj|mofsnfkaf6 j:t'sf] tf}n / lj:yflkt kfgLsf] tf}n;“u a/fa/ x'G5 eGg] s'/f k'li6 kf5{ . 
;fy} j:t'sf] tf}n a9\b} uPkl5 lj:yflkt kfgLsf] tf}n klg a9\b} hfG5 . o;sf/0f j:t'sf] tf}n  
kfgLsf] pmWj{rfk;“u a/fa/ eP;Dd kfgLdf pqG5 . j:t'sf] tf}n pmWj{rfkeGbf a9L ePdf j:t' 
kfgLdf 8'A5 . 

t;y{, lj:yflkt t/nsf] tf}n = pqg] j:t'sf] tf}n  

t/n kbfy{df plqg] j:t'n] cfÇgf] tf}n a/fa/sf] t/n kbfy{ lj:yflkt u5{ . o;}nfO{ 
Knjgsf] lgod (law of flotation) elgG5 . 
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jfo' d08nLo rfk (Atmospheric pressure) 

k[YjL jl/kl/ /x]sf] xfjfsf] cfj/0fnfO{ jfo' d08n elgG5 . of] ljleGg Uof“;, hnjfik, w'“jf, 
w'nf]sf] ld>0f xf], h'g k[YjLsf] nueu 1000 km dfly;Dd km}lnPsf] x'G5 . xfjf klg j:t' xf] / 
o;sf] klg tf}n x'G5 . jfo' d08ndf /x]sf] xfjfsf] tf}nsf] sf/0fn] k[YjLsf] ;txdf o;n] rfk 
lbG5, h;nfO{ jfo' d08nLo rfk elgG5 . 

k[YjLsf] ;txsf] PsfO If]qkmndf kg]{ xfjfsf] rfknfO{ jfo' d08nLo rfk elgG5 . 

 

;d'b| ;txsf] jfo' d08nLo rfk 106 N/m2 cyf{t\\ 760 mm Hg x'G5 . o;nfO{ :6fG88{ jfo' 
d08nLo rfk (standard atmospheric pressure) elgG5 . k[YjLsf] ;txdf jfo'sf] rfk a9L 
x'G5 eg] prfOcg';f/ jfo' d08nsf] rfkdf klg kl/jt{g cfp“5 . xfdL w]/} a9L rfk / w]/} sd 
rfk ePsf] 7fp“df a:g ;Sb}gf}“ . xjfO{ hxfhx¿ w]/} prfOdf p8\5g\ . t/ ltgdf xfjfsf] rfk 
lgoGq0f ul/Psf] x'G5 . o;n] ubf{ xjfO{ hxfhdf xfjfsf] rfk z/L/nfO{ rflxg] pko'St 
cj:yfdf x'G5 . To;}n] xfdL ;lhn};“u Zjf; k|Zjf; lj|mof ug{ ;S5f}“ . 

jfo' d08nLo rfkn] k[YjLsf] ;txsf] ;a} j:t' tyf hLljt k|f0fLdf ;d]t k|efj kf/]sf] x'G5 . 
xfdL jfo' d08nLo rfksf] 5'6\6} dx;'; ug{ ;Sb}gf}“ . To;}n] xfjfsf] rfk yfxf kfpg tnsf] 
lj|mofsnfk u/]/ x]/f}F . 

lj|mofsnfk 2.6  
lrqdf b]vfPsf] h:t} kftnf] l6gsf] ef“8f lng'xf];\ / 
To;df cfwf kfgL xfn]/ lasf]{ gnufO{ s]xL ;do 
ttfpg'xf];\ . tftf] afkm aflx/ lg:s]sf] s]xL ;dokl5 
To;sf] lasf]{ nufpg'xf];\ / To; l6gsf] ef“8fnfO{ lr;f] 
kfgL xfn]/ lr:ofpg'xf];\ . o;f] ubf{ aGb ef“8fleqsf] 
afkm kfgLdf abnL (condense) pSt afkmn] cf]u6]sf] 
7fp“ l/St x'G5 . o; cj:yfdf jfo' d08nLo rfk / 
leqL rfksf] ;Gt'ng gx'“bf lrqdf b]vfOP h:t} l6gsf] 
ef“8f] lslrG5 . o; k|of]uaf6 jfo' d08nLo rfk yfxf 
kfpg ;lsG5 . ;fy;fy} o; lj|mofsnfkn] jfo' d08nLo 
rfk j:t'sf] ;a} lbzftkm{ nfU5 eGg] tYo klg k'li6 
x'G5 . 

jfo' d08nLo rfksf sf/0fn] ubf{ g} ljleGg pks/0fx¿ Jofjxfl/s k|of]udf Nofpg ;lsG5, 
h:t} M snddf d;L eg{, l;l/Ghdf cf}ifwL eg{, ;fOsndf xfjf eg]{ kDk rnfpg, kfgL tfGg] 
kDk agfpg cflb . 

oL ;a} pks/0fx¿ jfo' d08nLo rfkdf cfwfl/t 5g\ . jfo' d08nLo rfk gePdf oL 
pks/0fx¿ k|of]udf Nofpg ;ls“b}g . To;}n] jfo' d08nLo rfk dxTTjk"0f{ 5 . 
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kf/f]o'St Aof/f]ld6/ (Mercury barometer) 

jfo' d08nLo rfk gfKgsf nflu Aof/f]ld6/ k|of]u 
ul/G5 . kf/f]o'St Aof/f]ld6/ lgDg lnlvt ljlwaf6 tof/ 
ul/G5 M 

1m nfdf] Ps d'v 5f]lkPsf] l;;fsf] gnLdf k"0f{ ¿kdf 
kf/f]n] el/Psf] x'G5 . kf/f]n] k"0f{ ¿kdf el/Psf] pSt 
l;;fsf] gnLnfO{ pN6f] u/L kf/f]n] el/Psf] 6«km (trough) 
df /flvG5 . gnLleq xfjf l5g{ lbg' x'“b}g / o;af/] 
/fd|f];“u Vofn ug{'k5{ . Aof/f]ld6/sf] gnLleq kf/f]sf] 
;txeGbf dfly s]xL z"Gotf x'G5 . o;nfO{ 6f]l/;]nLsf] 
z"Gotf elgG5 . o;nfO{ O6fnLsf j}1flgs 6f]l/;]nLn] 
cfljisf/ u/]sf lyP . gnLnfO{ :6\ofG8sf] ;xfotfn] 
pEofOG5 / ;dfgfGt/ ¿kdf u|fh'P6]8 :s]n 
(graduated scale) /flvG5 .  

jfo' d08ndf xfjfsf] rfk 36\b} hf“bf kf/f]sf] ;tx 
la:tf/} 36\b} hfG5 . To:t} xfjfsf] rfk a9]df kf/f]sf] 
;tx klg a9\b} hfG5 . o; k|lj|mofcg';f/ jfo' d08nLo 
rfk dfkg ul/G5 .  

l;l/Gh (Syringe) 

l;l/GhnfO{ lrlsT;sLo cf}hf/ (medical instrument) 
sf ¿kdf klg lnOG5 . la/fdLsf] lhpaf6 /ut lgsfNg 
/ la/fdLsf] lhpleq /utdfkm{t cf}ifwL k7fpg o;sf] 
k|of]u ul/G5 . d"ntM l;l/Ghdf ;'O{, :6f]/]h l;lnG8/ / 
lk:6g x'G5g\ . 

l;l/Ghsf] k|of]usf] lglDt ;'O{nfO{ d'v aGb ePsf] t/n 
cj:yfdf /x]sf] cf}ifwLsf] ef“8fdf l5/fOG5 . lrqdf 
b]vfOP h:t} lk:6gnfO{ tfGbf :6f]/]h l;lnG8/ (storage 
cylinder) df z"Gotf (vacuum) eO{ rfk Go"g x'G5 . 
t/n kbfy{ hlxn] klg pRr rfkb]lv Go"g rfktkm{ 
axG5 . To;}n] cf}ifwLsf] l;;L jf dfgj z/L/sf] 
gzfaf6 cf}ifwL jf /ut :6f]/]h l;lnG8/df hfG5 / pSt 
hDdf ePsf] t/n kbfy{ cfjZos dfqfdf k|of]u ug{ 
;lsG5 . 
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xfjf lbg] kDk (Air pump) 

uf8L, ;fOsn cflbsf kfª\u|fdf rflxg]eGbf a9L xfjf 
ePdf k8\lsG5 . kfª\u|fdf sd xfjf x'“bf tL ;fwgx¿ 
u'8\g sl7g x'G5 . To;}n] ;do ;dodf kfª\u|fsf] xfjf 
k|];/ uh (pressure gauge) sf] ;xfotfn] k/LIf0f u/L 
plrt rfk sfod ug'{k5{ .  

lrq 2.13 df ;fOsndf xfjf xfNg] kDk b]vfOPsf] 5 . 
o;df d'Votof lk:6g, l;lnG8/ / gf]hn u/L ltg efu 
x'G5g\ . ;fOsndf xfjf eg{ kDksf] lk:6gnfO{ lgoldt 
¿kdf tn dfly ug'{k5{ . kDksf] lk:6gnfO{ dfly tfGbf 
To;leq z"Go cj:yf -vfnL_ x'G5 / To;df xfjf 
el/G5 . k]ml/ lk:6gnfO{ tn k7fp“bf l;lnG8/df ePsf] 
xfjf eNesf] ;xfotfn] 6\o'aleq hfG5 / k]ml/ kDksf] 
lk:6gdfly tfGbf xfjfleq l5g]{ eNe cfk}m“ aGb x'G5 . 
To;}n] 6\o'asf] xfjf aflx/ lg:sg kfp“b}g . klxnfs} 
ljlwcg';f/ k'gM gofF xfjf l;lnG8/df el/G5 / 
;f]xLcg'¿k ;fOsnsf] 6\o'adf cfjZos dfqfdf xfjf 
eg{ ;lsG5 . 

kfgL tfGg] kDk (Water pump) 

Ogf/af6 kfgL tfGgsf] nflu ljleGg lnÇ6 kDk k|of]u 
ul/G5 . of] jfo' d08nLo rfksf] l;b\wfGtdf cfwfl/t 
x'G5 . o;sf] b'O{ efu x'G5, h;nfO{ Aof/]n / lk:6g 
elgG5 . b'j}df eNe hf]l8Psf] x'G5 . lrqdf b]vfP h:t} 
lk:6g;“u;“u} eNe (V1) klg tn / dfly u5{ . kDksf] 
Aof/]nsf] lk“wdf eNe (V2) ;“u hf]l8Psf] x'G5 / 
Aof/]nnfO{ kfOk;“u hf]8]/ Ogf/sf] ulx/f] efu;Dd 
hf]l8Psf] x'G5 . 

ck:6«f]s (Up stroke)  
kDksf] x\ofG8nnfO{ tnlt/ lyRbf lk:6g dflylt/ cfO{  
b'O{ cf]6f eNelarsf] z"Gotf a9\5 / Toxf“ rfk sd  
x'G5 . To; cj:yfdf eNe (V1) aGb x'G5 / k'm6 eNe 
(V2) x'“b} kfgL Aof/ndf r9\5 . o; cj:yfdf jfo' 
d08nLo rfksf sf/0f kfgL tflgG5 . 
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8fpg :6«f]s (Down stroke)  
x\ofG8nnfO{ dflylt/ tfGbf lk:6g tnlt/ hfG5 . lk:6g / Aof/]ndf ePsf] lk:6g eNe / k'm6 
eNe (V2) larsf] b'/L sd x'G5 . Aof/]ndf ePsf] k'm6 eNedf a9L rfk k5{ / aGb x'G5 t/ 
lk:6g eNe kfgLsf] rfkn] v'N5 / kfgL dfly cfp“5 . 

;f/f+z 

1. aGb ef“8fdf /x]sf] t/ndf Psflt/af6 rfk lb“bf TolTTfs} rfk ;a} lbzflt/ nDa ¿kn] 
k|;f/0f x'G5 . o;}nfO{ kf:snsf] lgod elgG5 . 

2. t/n kbfy{n] To;df /x]sf] j:t'nfO{ dflylt/ ws]Ng] kl/0ffdfTds an (resultant force) 
nfO{ pmWj{rfk (upthrust) elgG5 . 

3. 3gTj a9L ePsf] t/nsf] pmWj{rfk a9L / 3gTj sd ePsf] t/nsf] pmWj{rfk sd  
x'G5 . 

4. cfls{ldl8hsf] l;b\wfGtcg';f/ s'g} j:t'nfO{ cf+lzs jf k'/} 8'afp“bf lj:yflkt x'g] t/nsf] 
tf}n a/fa/sf] pmWj{rfk t/n kbfy{n] j:t'df lbG5 . 

5. Knjgsf] lgodcg';f/ t/n kbfy{df plqg] j:t'n] cfÇgf] tf}n a/fa/sf] t/nnfO{ lj:yfkg 
u5{ . 

6. t/nsf] 3gTjeGbf sd 3gTj ePsf] j:t' t/ndf plqG5 eg] a9L 3gTj ePsf] j:t' 
8'A5 . 

7. jfo' d08ndf ePsf] xfjfn] k[YjLdf ePsf] ;a} j:t'df rfk lbO/x]sf] x'G5, h;nfO{ jfo' 
d08nLo rfk elgG5 . jfo' d08nsf] rfknfO{ Aof/f]ld6/åf/f gfKg ;lsG5 . ;d'b|L 
;txdf jfo' d08nsf] rfk 760 mm Hg kf/f] prfO x'G5 . 

8. k[YjLsf] ;txdf jfo'sf] rfk a9L x'G5 eg] prfO a9\b} hf“bf rfk sd x'“b} hfG5 . 

9. rfkdf x'g] kl/jt{gn] ubf{ xfjf Ps 7fp“af6 csf]{ 7fp“df axG5 . 

cEof;  

-s_ tnsf ax' j}slNks k|Zgsf] ;xL pTt/df l7s () lrx\g nufpg'xf];\ M 

 1. rfk s'g PsfOdf gflkG5 < 

  (i)  Go'6g  (ii)  kf:sn   

  (iii)  ju{ ld6/   (iv)  3g ld6/  

 2. xfO8«f]lns k|]; s'g lgoddf cfwfl/t oGq xf] < 

  (i)  kf:snsf] lgod  (ii)  cfls{ldl8hsf] l;b\wfGt  

  (iii)  Knjgsf] lgod (iv)  Aof/f]ld6/sf] l;b\wfGt 
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 3. lj:yflkt kfgLsf] tf}n a/fa/ t}/g] j:t'sf] tf}n x'G5 . of] syg s'g  
l;b\wfGt;“u ;DalGwt 5 < 

  (i)  kf:snsf] lgod  (ii)  xfO8«f]lnssf] l;b\wfGt  

  (iii)  Knjgsf] lgod (iv)  cfls{ldl8hsf] l;b\wfGt 

 4. jfo' d08nLo rfk gfKg] oGqnfO{ s] elgG5 < 

  (i)  xfO8«f]ld6/  (ii)  Aof/f]ld6/  

  (iii)  l;l/Gh  (iv)  NofS6f]ld6/ 

-v_ tn lbPsf k|Zgx¿sf] pTt/ lbg'xf];\ M 

 1. kf:snsf] lgod n]Vg'xf];\ . o;nfO{ pbfx/0f;lxt JofVof ug'{xf];\ . 

 2. t/nsf] eGbf a9L 3gTj ePsf] j:t' s:tf] cj:yfdf t/n kbfy{dfly pqG5 < 
 3. cfls{ldl8hsf] l;b\wfGt pNn]v ug'{xf];\ . o;nfO{ ;lrq JofVof ug{'xf];\ . 

 4. Knjgsf] lgodnfO{ pbfx/0f;lxt JofVof ug'{xf];\ . 

 5. xfO8«f]lns k|];n] yf]/} annfO{ w]/} andf kl/0ft ug{ s:tf] e"ldsf v]N5 < 

 6. xfO8«f]lns Hofs s'g l;b\wfGtsf] cfwf/df agfOPsf] 5 < of] s]sf nflu k|of]u  
ul/G5 < 

7. lbOPsf] lrqdf b'O{ 5]pdf lk:6g ePsf] 
Pp6f l;l/Ghsf] lrq b]vfOPsf] 5 . lk:6g 
A nfO{ w]/} ann] leq ws]Nbf klg lk:6g 
B n] yf]/} an dx;'; u5{ eGg] s'/f 
kf:snsf] lgod k|of]u u/]/ b]vfpg'xf];\ . 

8. tkfO{+“sf] z/L/sf] tf}n slt 5 < tkfO{“sf] 
z/L/ kfgLdf plqg slt kfgL lj:yflkt 
ug'{k5{ < 

9. j:t'nfO{ kfgLdf /fVbf slt cf]6f an 
pTkGg x'G5g\ < tL s] s] x'g\ / s'g 
lbzflt/ nfU5g\ < 

 10. lrqdf h:t} Pp6f ;fgf] 9'ª\ufnfO{ klxnf] 
k6s xfjf (A) df / bf];|f] k6s kfgL (B) 
df hf]lvof] eg] A / B dWo] s'g cj:yfdf 
a9L tf}n xf]nf lsg < pSt k|of]uåf/f s'g 
l;b\wfGt l;b\w ug{ ;lsG5 < olb o'/]sf 
s]gdf kfgLsf] ;6\6f g'g kfgL /fv]sf] eP 
9'ª\ufsf] tf}n B t/fh'df hf]Vbf s] km/s 
x'g] lyof], sf/0f;lxt n]Vg'xf];\ . 
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-u_  km/s n]Vg'xf];\ M 

 1.  an / rfk 

 2. cfls{ldl8hsf] l;b\wfGt / Knjgsf] lgod 

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

 1. kfgLleq es'G8f]nfO{ bafp“bf dflylt/ cfpg vf]H5 . 

 2. k[YjLsf] ;txdf xfjf e/]sf] a]n'g w]/} prfOdf k'u]kl5 k'm6\5 . 

 3. kmnfdsf] lsnf kfgLdf 8'A5 t/ kmnfdn] ag]sf] hxfh s}of}F 6g nf]8 af]sL  
kfgLdf plqg ;S5 . 

-ª_  tnsf ul0ftLo ;d:ofx¿ xn ug'{xf];\ . 

 1. xfO8«f]lns k|];df olb ;fgf] lk:6gsf] 
;txsf] If]qkmn 100 cm2 7'nf] lk:6gsf] 
;txsf] If]qkmn 1m2 5 / ;fgf] lk:6gdf 
10N sf] an nufOPsf] 5 eg] 7'nf] 
lk:6gdf slt tf}n prfNg ;lsG5 < 

  -pTt/ M 1000 N_ 

 2. dfgf}“ lbOPsf] lrqdf pks/0fdf lk:6g A, 
B / C df 3if{0f 5}g eg] lk:6g B df 
slt an nfU5 / lk:6g C sf] If]qkmn 
slt x'G5 < 

  -pTt/ M 300 N, 0.0025 m2) 

 3. lbOPsf] lrqsf] cWoog u/L ;f]lwPsf 
k|Zgx¿sf] pTt/ lbg'xf];\ M 

  (i)  pSt 9'ª\ufsf] tf}n xfjfdf slt 
 x'G5 < pSt 9'ª\ufdf kfgLn] slt 
 pmWj{rfk lbG5 < 

  (ii) pSt 9'ª\ufsf] lk08 slt 5 < 

  (iii) olb 1 kg a/fa/ 10N x'G5 eg] 
 lj:yflkt t/nsf] lk08 slt xf]nf < 

    pTt/ M  (i) 15N, 5N (ii) 1.5kg 
   
  (iii) 5.0kg 
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-r_ Pp6f 9'ª\ufsf] 6'j|mfnfO{ xfjf, kfgL / g'gkfgLdf 8'afP/ hf]Vbfsf] km/s tf}n tflnsfdf 
lbOPsf] 5 M  

 dfWod tf}n 

 s 15 N 
 v 18 N 
 u 16 N 
 1. dfly plNnlvt s, v, u dfWodx¿ s] s] x'g\ < 

 2. pSt dfWodx¿ dWo] s'gsf] 3gTj sd / a9L x'G5 < lsg < 

 3. 9'ª\ufnfO{ u dfWoddf 8'afp“bf slt pmWj{rfk x'G5 < -pTt/ M 2 N_ 

 4. olb 1 kg lk08sf] xfjfdf tf}n 10 N x'G5 eg] dflysf] tflnsfdf lbOPsf] 9'ª\ufsf] 
 lk08 slt x'G5 < -pTt/ M 1.8 kg_ 

 5. 9'ª\ufn] lj:yflkt u/]sf] kfgLsf] lk08 kTtf nufpg'xf];\ . -pTt/ M 200 gm_ 

-5_ sf7df8f}“sf] 6f}bx kf]v/L / ;d'b|sf] nflu k|To]s b'O{ cf]6f 200 kg sf] ;dfg cfsf/ / 
p:t} agfj6 ePsf] kmnfdsf 9'ª\uf tof/ u/L k|of]u ubf{ kf]v/Lsf] 9'ª\uf ;d'b|sf] eGbf 
200 cm a9L 8'a]sf] kfOof] . lsg xf]nf < sf/0f;lxt k|:6 kfg'{xf];\ . 

kl/of]hgf sfo{ 

1.  Pp6f l6gsf] a6\6f lng'xf];\ . o;sf] lasf]{df l;of]sf] ;xfotfn] ;;fgf 4–5 cf]6f / lk“wdf 
cln 7'nf]] Pp6f Kjfn kfg'{xf];\ . pSt a6\6fdf lk“wsf] Kjfn cf}“nfn] y'g]/ kfgL e/L lasf]{ 
nufpg'xf];\ . ca a6\6fnfO{ 3f]K6f] kfg'{xf];\ / lk“wsf] Kjfnaf6 la:tf/} cf“}nf x6fpg'xf];\ . 
s] lasf]{af6 kfgL emg{ ;'? u5{ < k]ml/ s]xL ;dokl5 lk“wsf] Kjfn cf}“nfn] aGb ug'{xf];\ . 
lasf]{sf] Kjfnaf6 kfgL emg{ aGb x'G5 < o:tf] lsg eof] xf]nf < 5nkmn u/L lgisif{nfO{ 
sIffsf]7fdf k|:t't ug'{xf];\ . 

2. Pp6f lunf;df kfgL lng'xf];\ . Pp6f Knfl:6s jf 5\jfnLsf] ;fgf] kfOk lunf;df 
/fVg'xf];\ / kfOkleqsf] xfjf d'vn] la:tf/} tfGg'xf];\ . s] x'G5 xf]nf, lgisif{ n]Vg'xf];\ . s] 
o; kb\wltsf cfwf/df snddf d;L eg{ ;lsG5 < 

3. Pp6f 7'nf]] Knfl:6ssf] aflN6gdf cfwf kfgL e/]/ To;df ;fgf] aflN6g /fv]/ lk“wlt/ 
ws]Ng'xf];\ . ws]Ng uf/f] x'G5 < lsg o:tf] ePsf] xf]nf < ;fgf] aflN6gsf] tf}n gfKg'xf];\ . 
pSt ;fgf] aflN6gdf lk08 -9sx¿_ /fv]/ kfgLsf] pmWj{rfk gfKg'xf];\ . ;fgf] aflN6gsf] 
rf}yfO (1/4), cfwf (1/2) / ltg v08 (3/4) kfgLdf 8'Abf To;df kg]{ pmWj{rfk 
5'6\6f5\6\6} gfKg'xf];\, aflN6gdf tf}n yKb} hf“bf klg lsg kfgLdf plqof] < sIffsf]7fdf 
lgisif{ k|:t't ug'{xf];\ .  

zAbfjnL 
xfO8«f]lns a|]s M t/n kbfy{sf] k|of]u u/L 7'nf 7'nf ;jf/L ;fwgx¿ u'l8/x]sf] a]nf /f]Sg k|of]u 
ul/g] a|]s 
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tkfO{“nfO{ yfxf 5 < 

k|fs[lts Uof“;x¿ uGwxLg x'g] 
ePsfn] ltgLx¿ r'xfj6 
(leaks) ePsf] yfxf kfpg 
sl7g x'G5 . To;}n] o;df 
uGw cfpg] ethyl mercaptan 
/;fog kbfy{ ld;fOPsf] x'G5 . 

PsfO 3 pmhf{ (Energy) 

b}lgs hLjgdf ljleGg sfo{x¿ ug'{k5{ . o;/L x/]s k|sf/sf] sfo{ ug{ zlSt cfjZos k5{ . 
df]6/, xjfO{ hxfhnufotsf ljleGg lsl;dsf oGqx¿ ;~rfng ug{ zlStsf] cfjZostf k5{ . 
To:t}u/L a9\bf] hg;ª\Vofsf] rfk ;x/Ls/0f / cf}b\of]uLs/0fn] ubf{ pmhf{sf] vkt cTolws 
dfqfdf eO/x]sf] 5 . o;/L pmhf{sf] dfu a9\b} / ;|f]t l/lT“tb} hfg] xf] eg] lgs6 eljiodf k[YjLdf 
s:tf] cj:yf l;h{gf x'G5 xf]nf < o; kf7df xfdL pmhf{, o;sf ;|f]tx¿, pmhf{ ;ª\s6, j}slNks 
pmhf{sf ;|f]t, pmhf{ ;+/If0fsf pkfox¿af/] cWoog ug]{ 5f}“ . 

zlStsf ;|f]tx¿ (Sources of energy) 

k|s[ltdf ljleGg zlStx¿ ;l~rt cj:yfdf /x]sf x'G5g\ 
/ tL b'O{ k|sf/sf x'G5g\ . 

cgjLs/0fLo zlStsf] ;|f]t (Non renewable 
source of energy) 

o;cGtu{t hLjfjz]if pmhf{sf] ;|f]t sf]Onf, t]n, k|fs[lts 
Uof“; cflb k5{g\ . logLx¿ af]6 la?jf, jg:kltsf 
cjz]if x'g\ . logLx¿nfO{ afNbf pmhf{ k}bf -k|fKt_ x'G5 . 
o:tf] pmhf{sf ;|f]t Ps k6s ;dfKt ePkl5 km]l/ aGg 
w]/} jif{ nfU5 . 

k'gM lgdf{0f ug{ g;lsg] jf km]l/ pTkfbg x'g nfvf}“ jif{ nfUg] pmhf{sf] ;|f]tnfO{ cgjLs/0fLo 
zlStsf] ;|f]t elgG5 .  

 

gjLs/0fLo zlStsf] ;|f]t (Renewable source of energy) 

o;cGtu{t ;f}o{ zlSt, afof]df; (biomass), xfjf -atf;_, hn ljb\o''t\\, lhyf]yd{n pmhf{ cflb 
k5{g\ . o:tf ;|f]taf6 pTkflbt zlStx¿ Ps k6ssf] k|of]ukl5 k'gM k|of]u ug{ ;lsg] ePsf] 
x'gfn] o:tf zlStsf ;|f]tx¿ slxNo} l/lTt“b}gg\ . 

k'gM lgdf{0f x'g] jf pTkfbg ug{ ;lsg] pmhf{sf ;|f]tx¿nfO{ gjLs/0fLo zlStsf] ;|f]t elgG5 . 

;"o{ zlStsf] d"n ;|f]t (Sun as ultimate source of energy) 

k|ToIf jf ck|ToIf ¿kdf xfd|f] b}lgs hLjgdf cfjZos kg]{ ljleGg zlStx¿ ;f}o{ zlStsf 
kl/jlt{t ¿kx¿ x'g\, h:t} M hLjfjz]if pmhf{ (fossil fuel), hn ljb\o''t\\ pmhf{ (hydro energy), 
h}ljs pmhf{ (bio fuel), Hjf/ef6f pmhf{ (tidal energy), lhof]yd{n pmhf{ (geothermal 
energy) cflb . k[YjLdf /x]sf zlStsf ;a} ;|f]tx¿ k|ToIf jf ck|ToIf ¿kdf ;"o{åf/f g} 
;~rflnt 5g\ . To;}n] ;"o{nfO{ zlStsf] d"n ;|f]t dflgG5 . 
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;Dk"0f{ k|f0fLx¿ hLljt /xg ltgLx¿sf] z/L/nfO{ pmhf{ cfjZos k5{ . xl/of jg:kltx¿n] 
k|sfz ;+:n]if0f lj|mofåf/f cfÇgf] vfgf -Un'sf]h_ agfp“5g\ . jg:klt / hgfj/x¿ k|ToIf ¿kdf 
;f}o{ zlStdf lge{/ /xG5g\ . tL jg:klt / hgfj/x¿sf] cjz]ifx¿ hldgleq k'l/g uO{ nfvf}“ 
jif{kl5 hLjfjz]if OGwg aG5 . hLjfjz]ifdf ePsf] pmhf{ ;f}o{ zlStsf] pkh xf] . 

k[YjLsf] ;tx glhs /x]sf] xfjf ;"o{sf] tfkn] ubf{ tfT5 . pSt tft]sf] xfjf xn'sf] x'g] x'gfn] 
k[YjLsf] ;txaf6 jfo' d08nsf] dflyNnf] txdf axG5 . o;/L tft]sf] xfjf dfly ax“bf ;f] :yfg 
l/St x'G5 / dflysf] txdf /x]sf] lr;f] xfjf ux|f}“ x'g] x'gfn] tnsf] l/St :yfgdf cfO{ kl/k"lt{ 
x'g] u5{ . o; j|mddf axg] xfjfaf6 jfo' pmhf{ pTkfbg ug{ ;lsG5 . t;y{ jfo' pmhf{nfO{ ;f}o{ 
pmhf{sf] pkhsf ¿kdf lng ;lsG5 . 

;"o{ cToGt tftf] -xfO8«f]hg sl/a 70% / lxlnod sl/a 28%_ Uof“;sf] uf]nf xf] . ;"o{ g} 
zlStsf] d"n ;|f]t xf] . lk08sf] lx;fan] klg ;"o{ Hofb} 7'nf] 5 .  

 

lk08 = 2 x 1030 kg = -k[YjLeGbf sl/a 3.33 x 105 u'0ff 7'nf]_  

Jof; = 1.4 x 106 km -k[YjLeGbf 10 u'0ff 7'nf]_  

;txL tfkj|md = 5700°C 

s]Gb|Lo tfkj|md = nueu 1.5 x 107 °C 

;f}o{ pmhf{ ljls/0f (energy radiation) = nueu 4 x1026 J/s 

k[YjLsf] cf};t ;f}o{ zlSt = 1.4 kW k|lt ju{ ld6/  

 

pmhf{sf ;|f]tx¿ / pkof]lutf  

hLjfjz]if pmhf{ (Fossil fuel) 

k[YjLsf] leqL efudf k'l/P/ /x]sf hLjfj]zifx¿af6 k|fKt ul/g] pmhf{ zlStnfO{ hLjfjz]if pmhf{ 
zlSt elgG5 . sf]Onf / vlgh t]n jg:kltx¿sf] cjz]ifaf6 k|s[ltdf tof/ x'g] ePsfn] oL 
b'j}nfO{ hLjfjz]if OGwg elgG5 . 

sf]Onf (Coal)  

sf]Onf pb\of]u, sf/vfgf / /]nx¿df OGwgsf ¿kdf a9L dfqfdf k|of]u ul/G5 . kmnfd, l:6n 
cflb wft'sf sf/vfgf, O“6f pb\of]u, l;d]G6 sf/vfgfsf nflu sf]Onf g} k|d'v OGwg ag]sf] 5 . 
xfd|f] b]zdf pRr :t/sf] sf]Onf PGy|f;fO6 (anthracite) sf] vfgL km]nf k/]sf] 5}g . bfª 
lhNnfdf lgDg :t/sf] sf]Onf vfgL l56k'm6 ¿kdf km]nf k/]sf] 5 . sf]Onf aGg s/f]8f}F jif{ 
nfUg] ePsfn] o;sf] k|of]u ub}{ hf“bf e08f/ l/lTt“b} hfG5 . To;}n] o;nfO{ cgjLs/0fLo pmhf{sf] 
;|f]t elgG5 . 
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vlgh t]n (Mineral oil) 

k]6«f]n, l8h]n, dl6t]n cflb vlgh t]n x'g\ . oL t]nx¿ vf;u/L df]6/;fOsn, 6«ofS6/, uf8L, 
/]n, kfgLhxfh, xjfO{ hxfh cflbdf OGwgsf ¿kdf k|of]u x'G5g\ . oL vlgh t]nx¿ klg 
hldgleq ePsf] vfgLaf6 lgsflnG5g\ . vfgLaf6 lgsfNbf of] sRrf t]n (crude oil) sf ¿kdf 
k|fKt x'G5 . o;nfO{ k|zf]wg u/L k]6«f]n, l8h]n, dl6t]n, df]lan, kf/flkmg cflb 5'6\ofO{ af“sL 
/x]sf] kbfy{n] cnsqf agfOG5 . of] cnsqf ;8s lkr ug{ k|of]u ul/G5 . k]6«f]lnod kbfy{ 
k|zf]wg ubf{ ljleGg Uof“;x¿sf ;fy} Knfl:6s agfpg] sRRff kbfy{ klg lg:sG5 . vfgf ksfpg] 
PnkL Uof“; klg o:t} Uof“; xf] . k|s[ltdf vlgh t]n aGg klg s/f]8f}“ jif{ nfU5 . of] klg Ps 
k|sf/sf] cgjLs/0fLo pmhf{sf] ;|f]t xf] . 

hLjfjz]if pmhf{sf kmfObfx¿  

hLjfjz]if pmhf{sf kmfObfx¿ lgDgfg';f/ 5g\ M 

 cGo k|sf/sf OGwgx¿sf] bf“hf]df ;:tf] / ;'ne 5 . 

 vlgh t]nnfO{ ;lhn};“u 9'jfgL ug{ ;lsG5 . 

 of] ax' pkof]uL OGwg xf] . ljleGg uf8L / OlGhgx¿ ;~rfng ug{ o;sf] k|of]u x'G5 . 

 k|z:t tfk cfjZos kg]{ pb\of]u, sf/vfgfx¿ / ljb\o''t\\ pTkfbgdf ;d]t k|of]u x'G5 . 

hn ljb\o''t\\ (Hydropower)  

cTofw'lgs sDKo'6/, 6]lnlehg, /]l8of], 6]lnkmf]gnufot cg]s ;~rf/ ;fwgx¿df k|of]u ul/g] 
pmhf{sf] d"n;|f]t ljb\o''t\ xf] . ljb\o''t\ ljleGg tl/sfx¿af6 pTkfbg ug{ ;lsG5 t/ ;a}eGbf 
;:tf] / k|b"if0f/lxt pmhf{ hn ljb\o't\ g} xf] . ;'?df hn ljb\o''t\\ pTkfbg ug{ nfut vr{ a9L 
nfUg] eP tfklg of] c6'6 ¿kdf ;w}“ pknAw eO/xg] ePsfn] bL3{sfnLg ¿kdf x]bf{ ;:tf] k5{ . 
xfd|f] b]z hn ;Dkbfdf wgL dflgG5 . xfd|f] b]zsf] s'n hn ljb\o''t\\ pTkfbg Ifdtf sl/a 83 
xhf/ d]ufjf6 5 . xfn;Ddsf] hn ljb\o't\ pTkfbg IfdtfnfO{ j[b\lw ug{ ;s]df g]kfnsf] pmhf{  
;ª\s6sf] ;d:of b"/ x'G5 . To;sf/0f g]kfnsf nflu hn ljb\o't\ zlStnfO{ cToGt} pko'St 
zlStsf] ;|f]t dflgG5 . 

 

 
 

lrq 3.1 
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hn ljb\o''t\\sf] pTkfbg / k|of]u ;+;f/el/ Jofks aGb} uPsf] 5 . o;sf sf/0fx¿ lgDg lnlvt 
5g\  M 

 pTkfbg nfut a9L k/] tfklg bL3{sfnLg ¿kdf of] ;:tf] k5{ . 

 o;af6 s'g} k|sf/sf] k|b"if0f (pollution) x'“b}g . 

 gjLs/0fLo zlStsf] ;|f]t ePsfn] of] slxNo} l/lTt“b}g . 

 of] k|;f/0f ug{ ;:tf] / ;lhnf] 5 . o;sf] k|of]u ug{ klg ;lhnf] 5 . 

 sDKo'6/;lxt cTofw'lgs pks/0fx¿, cGo On]S6«f]lgs pks/0fx¿ / ;~rf/ ;fwgsf 
 nflu ljb\o''t\ dfq} k|d'v pmhf{ x'g\ . 

 o;af6 k|sfz lbg] cTofw'lgs pks/0fx¿ ;~rflnt x'G5g\ . 

pmhf{sf j}slNks ;|f]tx¿ (Alternative source of energy)  

ljZjdf k|of]u x'g] pmhf{df sf]Onf, vlgh t]n / k|fs[lts Uof“; k5{g\ . t/ oL ;a} pmhf{sf 
;|f]tx¿ gjLs/0fLo xf]Ogg\ . o;sf] Jofks k|of]un] ubf{ e08f/ l56\6} l/lTtg ;S5g\ . o;/L 
pmhf{sf ;|f]tx¿ l/lTtPkl5 ljZjdf pmhf{sf] 7'nf]] ;ª\s6 k}bf x'G5 . o;sf] lg/fs/0fsf] nflu 
k[YjLdf pmhf{sf] j}slNks ;|f]tx¿sf] vf]hL ug{ clt cfjZs 5 . 

k/Dk/fut ¿kdf k|of]u ub{} cfPsf pmhf{sf d'Vo ;|f]tx¿sf] ljsNksf] ¿kdf k|of]u ug{ ;lsg] 
pmhf{sf ;|f]tx¿nfO{ pmhf{sf j}slNks ;|f]tx¿ elgG5 . jt{dfg kl/k|]Ifdf lgDgfg';f/sf j}slNks 
;|f]tx¿sf] clwstd pkof]u ub}{ hfg' cfjZs b]lvG5 . 

h}ljs pmhf{ (Bio-fuel) 

jg:kltsf ljleGg efux¿ -afof]df;_ tyf hgfj/x¿sf] uf]a/ cflbaf6 k|fKt ul/g] pmhf{nfO{ 
h}ljs pmhf{ elgG5 . sf7sf] w'nf], e';, k/fn tyf 5\jfnLsf 6'j|mfx¿nfO{ d]l;gåf/f vf“b]/ 
agfOPsf 6'j|mfx¿nfO{ afof]df; (biomass) elgG5 . afof]df;af6 k|fKt ul/g] pmhf{nfO{ 
afof]df; pmhf{ elgG5 . g]kfn s[lif k|wfg b]z ePsfn] bfp/f, k/fn, 5\jfnL, e'; cflb OGwgsf 
;|f]tx¿ ;lhn} k|fKt ug{ ;lsG5 . o;nfO{ j}slNks ;|f]tsf ¿kdf k|of]u ug{ ;lsG5 . ufp“ 
3/df ufO{ e}“;Lsf] uf]a/nfO{ ;'sfO{ u'O“7fsf ¿kdf k|of]u ul/G5 . uf]a/ Uof“; ljz]if u/L 
hgfj/x¿sf] uf]a/nfO{ ljR5]bg u/L agfOPsf] Uof“; xf], h;df ldy]g Uof“;sf] ;fy;fy} sfa{g 
8fOcS;fO8, xfO8«f]hg / xfO8«f]hg ;NkmfO8 klg /x]sf] x'G5 . hgfj/x¿sf] uf]a/ tyf 
jg:kltx¿af6 of] Uof“; k|fKt ug{ ;lsG5 . uf]a/ Uof“; KnfG6 lgdf{0f ug{ ;/sf/n] ;xof]u / 
;x'lnot klg lb“b} cfPsf] 5 . h}ljs pmhf{sf kmfObfx¿ lgDgfg';f/ 5g\ M 

 uf]a/ k|of]u u/L uf]a/ Uof“; lgsflnG5 . Uof“; pTkfbg ul/;s]kl5 pSt uf]a/nfO{ 
 h}ljs dnsf] ¿kdf k|of]u u/L s[lifdf pTkfbg a9fpg ;lsG5 . uf]a/ Uof“;af6 vfgf 
 ksfpg'sf ;fy} aTtL klg afNg ;lsG5 . 

 To;}u/L uf]a/ Uof“; afNbf sd w'jf“ cfpg] x'“bf o;n] :jf:Yodf sd xflg k'¥ofp“5 . 
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Go'lSno/ pmhf{ (Nuclear energy) 

Go'lSno/ Ço'hg / Go'lSno/ lkm;g k|ltlj|mofaf6 k|fKt x'g] pmhf{nfO{ Go'lSno/ pmhf{ elgG5 . 
Go'lSno/ pmhf{ pTkfbg ug{ b'O{ km/s kb\wltx¿ 5g\ . 

(i) Go'lSno/ Ço'hg (nuclear fusion) 

(ii) Go'lSno/ lkm;g (nuclear fission) 

cTolws rfk / tfksf] pkl:yltdf ;fgf] tTTj -h:t} xfO8«f]hg_ sf k/df0f'x¿ ;+of]hg eO{ 7'nf]] 
tTTj -h:t} lxlnod_ / pmhf{sf] lgdf{0f x'g] k|ltlj|mofnfO{ Go'lSno/ Ço'hg k|ltlj|mof elgG5 .  

Go'lSno/ Ço'hg k|ltlj|mof ;"o{ / cGo tf/fdf lg/Gt/ ;~rfng eO/x]sf] x'G5 . 

7'nf]] k/df0f'sf] Go'lSno; ljR5]bg eO{ ;;fgf k/df0f'x¿sf aGg] lj|mofnfO{ Go'lSno/ lkm;g 
elgG5 . lkm;g k|ltlj|mofdf /]l8of] wdL{ tTTjx¿ o'/]lgod, Kn'6f]lgod cflbsf k/df0f'nfO{ s'g} 
:jtGq Go'6«gn] lxsf{p“bf tL k/df0f' 6'lj|mg uO{ ;fgf ;fgf gofF tTTjsf k/df0f'x¿ pTkfbg 
x'G5g\ . o; lj|mofdf s]xL lk08 gfz x'G5 / gfz ePsf] lk08af6 ckf/ zlSt pTkfbg x'G5 . 

gfz ePsf] lk08af6 pTkGg x'g] zlSt cfOG;6fOgsf] lk08 zlStsf] ;DaGwaf6 k|:6 x'G5 . o; 
;DaGwcg';f/ E = mc2 x'G5, hxf“ E = pTkGg x'g] zlSt, m = gfz ePsf] lk08 /  
c = z"Godf k|sfzsf] ult xf] .  

Go'lSno/ lkm;g k|ltlj|mof k/df0f' pmhf{sf e6\6Lx¿df ;~rfng ul/G5 . o;/L pTkfbg ePsf] 
tfkn] kfgL pdfn]/ afkm pTkfbg u/L ;f] afkmaf6 7'nf] 7'nf] jfik OlGhg rnfOG5 . jfik 
OlGhgn] h]g]/]6/ ;~rfng u/L ljb\o''t\\ pTkfbg u5{ . o;af6 xhf/f}“ d]3fjf6 ljb\o''t\ pTkfbg 
x'G5 . ljsl;t /fi6«x¿df oL k|ljlwaf6 klg ljb\o''t\ pTkfbg ul/G5 . 

Hjf/ef6f pmhf{  (Tidal energy)  

cfhef]ln Hjf/ef6f / ;d'b|L 5fnaf6 klg ljb\o''t\ 
pTkfbg ug]{ k|ljlwsf] ljsf; ePsf] 5 . ;d'b|sf] 
lsgf/df kfgLsf] glhs 7'nf]] af“w lgdf{0f ul/G5 . 
;d'b|df Hjf/ p7\bf af“wnfO{ gf3]/ kfgL leq k:5 / 
af“wel/ kfgL y'lgG5 . km]l/ Hjf/ kms{“bf lsgf/sf] kfgL 
;d'b|sf] lar efult/ ;5{ . af“wdf y'lgPsf] kfgL 
;d'b|lt/ kms{g kfOk /flvPsf] x'G5 . pSt kfOkaf6 hfg] 
kfgLsf] wf/n] 6af{Og 3'dfO{ lah'nL pTkfbg ul/G5 . 

 

 

 

 

;d'b|sf] lsgf/fdf p7\g] Hjf/ef6faf6 k|fKt ug{ ;lsg] pmhf{nfO{ Hjf/ef6f pmhf{ elgG5 . 
o; k|sf/sf] pmhf{sf] ;|f]t g]kfndf ;Dej 5}g . 

lrq 3.2 
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jfo'pmhf{ (Wind energy) 

jfo'pmhf{ ;lbof}“b]lv k|of]udf cfPsf] Ps k|sf/sf] dxTTjk"0f{ pmhf{ xf] . o;nfO{ ;fd'lb|s 8'ª\uf 
rnfpg, ljG8 (wind mill) ;~rfng ug{, kfgL ttfpgsf nflu ax' pkof]uL pmhf{sf] ¿kdf 
lng] ul/G5 . of] gjLs/0fLo pmhf{sf] ;|f]t klg xf] . 

 

 

xfd|f] b]zsf] lxdfnL tyf pRr kxf8L e]udf ;w}“h;f] tLj| ultdf xfjf axg] u5{g\ . o;/L 
lgoldt ¿kdf xfjf axg], x'/L atf; rNg] 7fp“df jfo' zlStnfO{ ljb\o''t\ zlStdf ¿kfGt/0f ug{ 
;s]df vlgh t]n / sf]Onfsf] e08f/dfly kg]{ af]em s]xL sd ug{ ;lsG5 . o;sf nflu xfjf 
axg] 7fp“df 7'nf] 7'nf] kª\vf h8fg ul/G5g\ . xfjf ax“bf 7'nf 7'nf kª\vfx¿ 3'D5g\ . tL 
kª\vf;“u hf]l8Psf h]g]/]6/x¿n] ljb\o''t\ pTkfbg u5{g\ . s]xL b]zsf ljleGg :yfgx¿df 
jfo'pmhf{sf] pkof]u ul/Psf] kfOG5 .  

  

 

lhof]yd{n pmhf{ (Geo-thermal energy) 

k[YjLsf] leqL efu cToGt tftf] 5 . Hjfnfd'vL la:kmf]6 
x'“bf leqL efudf kUn]/ /x]sf] tftf] t/n kbfy{ aflx/ 
lgl:sG5 . e"sDk / Hjfnfd'vL ;lj|mo /xg] If]qdf 
k|ltlsnf]ld6/ ulx/fOdf sl/a 800C tfkj|md a9\5 . 
c¿ ;fdfGo If]qdf k|ltlsnf]ld6/ ulx/fOdf sl/a 
300C tfkj|md a9\5 . k[YjLsf] ;txaf6 s]xL ulx/f 
efudf w]/} tftf r6\6fg e]l6G5g\ . To:tf] 7fp“df kfgL 
k'¥ofp“bf t'?Gt} afkmdf kl/0ft x'G5 . pSt afkmsf] 
zlStåf/f jfik OlGhg ;~rfng u/L ljb\o''t\ pTkfbg ug{ 
;lsG5 . o;/L k[YjLsf] leqL efudf /x]sf] tfkaf6 k|fKt 
ug{ ;lsg] pmhf{nfO{ lhof]yd{n zlSt elgG5 . 
 

  

lg/Gt/ alx/xg] xfjfaf6 k|fKt ug{ ;lsg] pmhf{nfO{ jfo' phf{ elgG5 . 

lrq 3.3 

lrq 3.4 
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;f}o{pmhf{ (Solar energy)  

;f}o{pmhf{nfO{ gjLs/0fLo pmhf{sf ¿kdf ;a} ;|f]tx¿eGbf ;Defljt pRrtd ;|f]tsf ¿kdf 
lnOG5 . of] pmhf{ k[YjLdf ;"o{af6 k|fKt x'G5, h;nfO{ ;f}o{pmhf{ elgG5 . 

 

 

o;sf] pkef]uaf6 ;f]nf/ Kofgn (solar panel) n] kfgL ttfpg], aTtL afNg] OToflb sfdx¿ 
ug{ ;lsG5 . jt{dfg ;Gbe{df g]kfndf 7'nf]] pmhf{ ;ª\s6 pTkGg ePsf] x'“bf To;nfO{ ;dfwfg 
ug{ o; zlStnfO{ /fd|f] ljsNksf] ¿kdf lng pko'St x'G5 . 

pmhf{ ;ª\s6 (Energy crisis) 

pmhf{ pkof]usf] ;Gbe{df jt{dfg ljZj cj:yfnfO{ x]bf{ nueu 75% cgljs/0fLo pmhf{sf] ;|f]t 
k|of]u eO/x]sf] kfOG5 . oL pmhf{sf ;|f]tx¿sf] e08f/ l/lTtg uO{ pmhf{ ;ª\s6 lglDtg ;S5 . 
pSt ;ª\s6sf] lg/fs/0f ug{sf nflu g]kfn h:tf] d'n'sdf a9LeGbf a9L hn ljb\o''t\sf] pTkfbg 
ug{ / h}ljs pmhf{sf] k|of]u a9fpg ;lsG5 . 

;g\ 1984 sf] ;j]{If0fcg';f/ tL pmhf{sf e08f/x¿ 25-30 jif{d} l/lTtg] cg'dfg ul/Psf] lyof] . 
dWok"jL{ Pl;ofdf jt{dfg t]nsf] e08f/eGbf ltg u'0ff a9L gof“ e08f/ af“sL /x]sf] cg'dfg 
ul/Psf] 5 . ljsf;sf] ult;“u;“u} oL vlgh t]n / sf]Onfsf] dfu a9\b} uPsf] 5 . jflif{s 2.3 
k|ltztsf b/n] vkt a9\b} hfg] xf] eg] ;g\ 2037 ;Dddf oL vlgh t]nsf] e08f/ l/lTtg] 
;Defjgf 5 . j}slNks pmhf{sf] ;|f]t ljsf; / ;+/If0f ug{ g;lsPdf eljiodf 7'nf]] pmhf{ ;ª\s6 
cfpg] 5 .  

cgjLs/0fLo pmhf{sf] ;|f]t ;Lldt eP tfklg pkof]u eg] lbgfg'lbg a9\b} uO/x]sf] 5 . h;n] 
lgs6 eljiodf g} pmhf{sf] ;ª\s6 lgDTofp“5 . ctM cgjLs/0fLo pmhf{sf] ;f]tx¿sf] ;+/If0f u/L 
pmhf{ ;ª\s6 sd ug{ j}slNks ;|f]tx¿sf] vf]hL Pjd\ ljsf; ug'{ lgtfGt cfjZos x'G5 . 

lrq 3.5 
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pmhf{ pkof]usf] jt{dfg l:ylt / o;sf] ;+/If0f (Present status of energy use 
and its conservation )  

ljZjdf pmhf{sf] vktsf] l:yltcg';f/ cfjZos kg]{ pmhf{sf] 35 k|ltzt vlgh t]naf6 g} k"lt{ 
x'“b} cfPsf] 5 . ljsf;sf] ult;“u} oftfoftsf ;fwgx¿sf] k|of]u klg a9\b} hf“bf vlgh t]nsf] 
pkof]u ljZjel/ g} a9\bf] j|mddf /x]sf] 5 . cf}b\of]lus b]zx¿df sf]Onfsf] vkt a9L x'g] u5{ . 
t]nkl5 pmhf{sf] k|d'v ;|f]tsf] :yfg sf]Onfn] ln“b} cfPsf] 5 . ljZjel/sf] pmhf{ cfk"lt{sf] sl/a 
27 k|ltzt cfk"lt{ sf]Onfn] u5{ . ljZjdf a;]{lg sl/a 2.3 k|ltztsf] b/n] pmhf{sf] dfu a9\b} 
uPsf] 5 . o;sf] ;dodf g} plrt k|of]u / ;+/If0f gx'“bf zlStsf] ;ª\s6 cfpg ;S5 . pmhf{ 
;ª\s6 lg/fs/0f ug{sf nflu lgDg lnlvt pkfox¿ ckgfpg ;lsG5 M 

 pmhf{sf] pkof]u ldtJooL eP/ ug]{ 

 jt{dfg pmhf{sf] ;+/If0f ug]{ 

 pmhf{sf j}slNks ;|f]tx¿sf] ljsf; ug]{ 

;f/f+z 

1. xfd|f] jl/kl/ htftt} pmhf{sf ;|f]tx¿ 5g\ . s'g} ;|f]taf6 ;lhn} pmhf{ k|fKt x'G5 t/ s'g} 
 ;|f]taf6 pmhf{ k|fKt ug{ w]/} vlr{nf] / hl6n x'G5 . 

2. ;w}“el/ k|fKt eO/xg] pmhf{sf] ;|f]t jf k'gM ljsf; ug{ ;lhnf] pmhf{sf] ;|f]tnfO{ 
gjLs/0fLo ;|f]t elgG5 . 

3. Ps k6s e08f/ l/lTtPkl5 k'gM k|fKt ug{ g;lsg] pmhf{sf] ;|f]tnfO{ cgjLs/0fLo ;|f]t  
elgG5 . 

4. sf]Onf / vlgh t]n jg:kltx¿sf] cjz]ifaf6 tof/ x'g] ePsfn] oL b'j}nfO{ hLjfjz]if 
OGwg elgG5 . 

5. ;"o{ w]/} tftf] ePsfn] o;df /x]sf xfO8«f]hg lxlnoddf kl/0ft x'“bf s]xL lk08x¿sf] gfz 
x'G5 / E = mc2 ;"qcg';f/ k|z:t dfqfdf tfk, k|sfz Pjd\ cGo zlSt pTklTt x'G5 . 

6. hn ljb\o''t\\\ k|b"if0f /lxt / gjLs/0fLo ax' pkof]uL zlStsf] ;|f]t xf] . 

7. pmhf{ ;ª\s6 lg/fs/0f ug{ pmhf{sf] art ug]{ afgL a;fNg'k5{ / pmhf{sf j}slNks 
;|f]tx¿sf] ljsf; ug'{k5{ . 

cEof; 

-s_  tnsf ax' j}slNks k|Zgx¿sf] ;xL pTt/df l7s (√) lrx\g nufpg'xf];\ M 
 1. pmhf{ zlStsf] k|d'v ;|f]t s'g xf] < 

  (i) ljb\o''t\\   (ii) ;"o{  

  (iii) vlgh t]n   (iv) k|fs[lts Uof“; 
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 2. k[YjLsf] k|ltju{ ld6/ If]qkmndf slt lsnf]jf6 ;f}o{zlSt k5{ < 

  (i) 1.6 kW  (ii) 1.4 kW  

  (iii)  60 kW  (iv)  14 kW 

 3. g]kfndf ;Defljt d'Vo pmhf{ zlSt x'g xf] < 

  (i) Go'lSno/ pmhf{ (ii) lhof]yd{n pmhf{  

  (iii)  Hjf/ef6f pmhf{ (iv) hn ljb\o''t\\ pmhf{ 

 4. gfz ePsf] lk08af6 pTkfbg x'g] zlSt kTtf nufpg s'g ;"q k|of]u ul/G5 < 

  (i) E = mc2  (ii) E = mgh   

  (iii) E = 
1
2  mv2  (iv) E =  

-v_  tn lbPsf k|Zgx¿sf] pTt/ lbg'xf];\ M 

 1. k|of]usf cfwf/df pmhf{sf ;|f]t slt lsl;dsf 5g\, pbfx/0f;lxt j0f{g ug'{xf];\ . 

 2. vlgh OGwgsf] ljsNksf] ¿kdf ;f}o{ zlStsf] pkof]u ubf{ s] nfe x'G5 < 

 3. g]kfnsf] nflu hn ljb\o't\ zlStnfO{ cToGt} pko'St zlStsf] ;|f]t lsg elgG5 <  

 4. ‘hn ljb\o''t\\ klg ;f}o{pmhf{ zlSts} pkh xf] .’ o; egfOnfO{ :ki6;“u JofVof  
ug'{xf];\ . 

 5. pmhf{sf] j}slNks ;|f]tx¿ eg]sf] s] xf] < cfhsf] ljZjdf pmhf{sf] j}slNks 
;|f]tx¿sf] ljsf; / k|of]u lsg cfjZos 5 < 

 6. afof]df; eg]sf] s] xf] < afof]df;nfO{ s;/L OGwgsf] ¿kdf k|of]u ug{ ;lsG5 <  

 7. ;/sf/n] ls;fgx¿nfO{ afof]Uof“; KnfG6 agfpg lsg k|f]T;fxg lbPsf] xf]nf < 

 8. k]6«f]n / sf]OnfnfO{ cgljs/0fLo pmhf{sf] ;|f]t eGg'sf] sf/0f s] xf] < 

 9. hn ljb\o''t\\sf] k|of]uaf6 x'g ;Sg] s'g} rf/ cf]6f kmfObfx¿ s] s] x'g\ < 

 10. pmhf{ ;ª\s6 eg]sf] s] xf] < o;nfO{ lg/fs/0f ug]{ s'g} b'O{ cf]6f pkfo n]Vg'xf];\ . 

 11. ‘ljZjdf lgs6 eljiodf pmhf{ ;ª\s6 cfpg] 5 .’ o; egfOnfO{ k'li6 ug]{ s'g} ltg  
cf]6f a'“bfx¿ n]Vg'xf];\ . 

-u_  km/s n]Vg'xf];\ M 

 1. gjLs/0fLo zlStsf ;|f]tx¿ / cgjLs/0fLo zlStsf ;|f]tx¿  

 2. Go'lSno/ lkm;g / Go'lSno/ Ço'hg 
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-3_ sf/0f n]Vg'xf];\ M 

 1. g]kfnsf] ;Gbe{df ;f}o{pmhf{ h:tf ;|f]tx¿sf] k|of]udf hf]8 lbg'k5{ . 

 2. jt{dfg ljZjdf hLjfjz]if OGwg a9L k|of]u eO/x]sf 5g\ . 

 3. ;"o{nfO{ pmhf{ zlStsf] k|d'v ;|f]t elgG5 . 

 4. pmhf{sf nflu sf]Onf / vlgh t]neGbf hn ljb\o'tsf] k|of]u a9fpg'k5{ . 

kl/of]hgf sfo{ 

1. b'O{ cf]6f vfnL ;nfOsf a6\6fx¿ lng'xf];\ . Pp6fsf] leqL a6\6fnfO{ sfnf] sfuhn] 
5f]Kg'xf];\ . o:t} csf]{ a6\6fdf lemnlemn] (aluminium foil) n] 9fSg'xf];\ . b'j}df Pp6f Pp6f 
ydf]{ld6/ 3';fpg'xf];\ . b'j}sf] tfkj|md k|To]s 10-10 ldg]6sf] cGt/df gf]6 ug'{xf];\ . s] 
km/s kfpg'eof], lsg < b}lgs hLjgdf s] sfdsf] nflu o:tf] k|of]u ug{ ;lsG5 < o;af6 
k|fKt lgisif{nfO{ sIffdf k|:t't ug'{xf];\ . 

2. cfcfÇgf] 3/df dlxgfel/ pmhf{ zlStdf slt vr{ x'G5 < ljb\o''t\, dl6t]n, sf]Onf, bfp/f 
k]6«f]n cflbdf dfl;s slt ?lkofF vr{ x'G5 egL tYofª\s ;ª\sng ug'{xf];\ . To;af6 
Pp6f kfOrf6{ tof/ u/L sIffdf k|:t't ug'{xf];\ . 

zAbfjnL  

h}ljs pmhf{ M 3/ kfn'jf hGt' Pjd\ jg:kltx¿af6 k|fKt x'g] pmhf{  

8\o'6]l/od M k/df0f' ef/ b'O{ ePsf] xfO8«f]hg cfO;f]6f]K; (isotope) h;sf] Go'lSno;df Pp6f 
k|f]6f]g / Pp6f Go'6«f]g x'G5 . 

df]lan M df]6/ uf8Lsf OlGhg jf cGo OlGhgdf lrNnf]kg k|bfg ug]{ t/n kbfy{ 
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PsfO 4 tfk (Heat)  

b'j} xftsf xTs]nfx¿nfO{ Ps cfk;df /u8\bf tftf] dx;'; x'G5 . ;fOsnsf] 6\o'adf xfjf ebf{ 
kDk tfT5 . lbp/Ldf lrof ksfp“bf To;sf] la“8df ;dfTbf kf]Nb5 . o:tf] x'g] sf/0fsf af/]df 
tkfO{“n] slxNo} ;f]Rg'ePsf] 5 < 

c0f'x¿ ldnL kbfy{ ag]sf] x'G5 . tL c0f'x¿df l:yltzlSt ;l~rt x'G5 . j:t'nfO{ ttfp“bf 
To;sf c0f'x¿ sDkg x'g yfN5g\ . c0f'x¿sf] sDkgaf6 ultzlSt pTkGg x'G5 . oxL c0f'x¿sf] 
ultzlStaf6 tfk pTkGg x'G5 . tfk a9]kl5 c0f'x¿sf] sDkg l56f] / tfk sd ePkl5  
c0f'x¿sf] sDkg l9nf] x'G5 . a9L tfkj|md ePsf] j:t'df c0f'x¿sf] sDkg tLj|tf a9L x'G5 . 
j:t'df c0f'x¿sf] sDkg tLj|tf a9L ePdf tfkj|md klg a9L x'G5 . 

af“Rgsf nflu z/L/ Gofgf] /fVg' cfjZos x'G5 . tfksf] cefjdf s'g} k|f0fL / jg:kltx¿ af“Rg 
;Sb}gg\ . oftfoftsf ljleGg ;fwgx¿ uf8L, xjfO{ hxfh / /s]6;d]t tfkåf/f g} ;~rflnt 
x'G5g\ . o;afx]s c¿ w]/} sfddf klg tfksf] pkof]u x'G5 . 

tfk / tfkj|md (Heat and Temperature) 

tfk / tfkj|md leGg s'/fx¿ ePtf klg oL b'O{lar 3lgi6 ;DaGw /xsf] x'G5 . j:t'df ePsf] 
c0f'x¿sf] ultzlStsf] ;ldli6nfO{ To; j:t'sf] tfk elgG5 . tfkzlStsf] Pp6f ¿k xf] . 
tfkzlSt gfKg] pks/0f Sofnf]l/ld6/ xf] / o;nfO{ h'n jf Sofnf]/L PsfOdf gflkG5 . 

kbfy{df ePsf c0f'x¿sf] sDkgaf6 pTkGg ultzlStsf] of]unfO{ tfkzlSt elgG5 . 

 

j:t'df ePsf] tfksf] kl/df0f lgDg lnlvt b'O{ s'/fx¿df lge{/ /xG5 M 

1. kbfy{df /x]sf] c0f'x¿sf] ;ª\Vof cyf{t\ kbfy{sf] lk08  

2. c0f'x¿sf] cf};t ultzlSt 

t;y{ kbfy{df ePsf] tfkzlStsf] kl/df0f To; kbfy{sf] lk08 / c0f'x¿sf] cf};t ultzlStsf] 
u'0fg kmn;“u ;dfg'kflts x'G5 . 

ljleGg kbfy{cg';f/ c0f'x¿sf] :jefj km/s x'g] x'gfn], ;dfg lk08 ePsf ljleGg j:t'x¿df 
a/fa/ dfqfdf tfk lb“bf c0f'x¿sf] cf};t ultzlStdf leGgtf x'G5 . 

j:t'sf] tftf]kgf jf lr;f]kgfsf] dfqfnfO{ tfkj|md elgG5 . j:t'nfO{ ttfp“bf tfkj|md a9\b} hfG5 
eg] j:t'nfO{ lr:ofp“bf tfkj|md 36\6} hfG5 . tfk j:t'sf] tfkj|md a9fpg] jf 36fpg] sf/0f xf] 
eg] tfkj|md tfksf] c;/ xf] . tfkj|md dfkg ug]{ pks/0f ydf]{ld6/ xf] / o;nfO{ oC, oF jf K 
PsfOdf gflkG5 . 

kbfy{sf c0f'x¿df ePsf] cf};t ultzlStnfO{ tfkj|md elgG5 . 
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lj|mofsnfk 4.1 

a/fa/ ;fOhsf b'O{ cf]6f las/x¿dWo] Pp6fdf 50 u|fd / csf]{df 100 u|fd kfgL /fVg'xf];\ . 
b'j}sf] tfkj|md gfKg'xf];\ . p:t} ;fOhsf plt g} aNg] b'O{ cf]6f l:k|6 NofDk jf ag{/nfO{ a/fa/ 
ttfpg'xf];\ . x/]s 2/2 ldg]6df b'j}sf] tfkj|md l6kf]6 ug'{xf];\ . 

b'O{dWo] s'gdf tfkj|md l56f] l56f] a9\of] < 

a/fa/ dfqfdf tfk lb“bf sd lk08 ePsf] j:t'sf] tfkj|md a9L / w]/} lk08 ePsf] j:t'sf] 
tfkj|md sd x'G5 . b'j} las/af6 10/10 ldlnln6/ kfgL 5'6\6f5'6\6} k/LIf0f gnLdf lnOof] eg] 
a9L tfkj|md ePsf] kfgLdf tfkzlSt klg a9L ePsf] kfOG5 .  

lj|mofsnfk 4.2 

Pp6f las/df tftf] kfgL lng'xf];\ / Tolt g} dfqfdf csf]{ las/df lr;f] kfgL lng'xf];\ . tL b'j} 
las/df /x]sf kfgLsf] Ps};fy tfkj|md dfkg ug'{xf];\ / gf]6 ug'{xf];\ . ca b'j} las/sf kfgL 
Pp6f 7'nf]] las/df xfNg'xf];\ / To; ld>0fsf] tfkj|md gfKg'xf];\ . ld>0fsf] tfkj|md slt x'G5 
xf]nf, lsg < 

tftf]kfgL / lr;f]kfgL ld;fPdf To;sf] ld>0fsf] tfkj|md km/s x'G5 . ld>0fsf] tfkj|md 
tftf]kfgLsf] eGbf sd / lr;f]kfgLsf] eGbf a9L x'G5 . To;}n] tftf] j:t'n] tfk u'dfp“5 eg] lr;f] 
j:t'n] tfk k|fKt u5{ . tfk hlxn] klg pRr tfkj|mdaf6 lgDg tfkj|md ePsf] j:t'lt/ ;5{ . 

tfkj|md dfkg oGq / o;sf] agfj6 (Thermometer and its structure) 

s'g} klg j:t'sf] tfkj|md :kz{åf/f dfkg ug{ ;ls“b}g . j:t'sf] tftf]kgf jf lr;f]kgf cyf{t\\ 
tfkj|md gfKgsf nflu tfkj|md dfkg oGqsf] k|of]u ul/G5 . 

s'g} klg j:t'sf] tfkj|md gfKg k|of]u ul/g] pks/0fnfO{ tfkj|md dfks oGq (thermometer) 
elgG5 . 

;fwf/0f ydf]{ld6/df afSnf] sf“rsf] leq dl;gf] s]l;sf gnL (capillary tube) x'G5 . o;sf] b'j} 
5]p aGb x'G5 . o;sf] Pp6f 5]p km's]sf] x'G5 . o;nfO{ aNa elgG5 . ydf]{ld6/sf] aNasf] 
aflx/L efu kftnf] sf“rn] agfOPsf] x'G5 . o;n] ubf{ aflx/L tfk ;lhn} leq ;g{ ;S5 . o; 
aNadf t/n kbfy{ -kf/f] jf cNsf]xn_ /flvPsf] x'G5 . aNa tftf] j:t'sf] ;Dks{df cfPkl5 
o;leqsf] t/n kbfy{ tfT5 / o;sf] cfotg a9\5 . o;kl5 aNaleqsf] t/n kbfy{ s];gnLdf 
k|;f/ x'G5 . tfkj|mdsf] kl/jt{gcg';f/ sf“rsf] gnLdf 36a9 ePsf] :ki6 b]lvG5 . o;/L 36a9 
x'“bf t/n kbfy{ gnLsf] leqL efudf 6fl;“b}g . t/n kbfy{nfO{ ttfp“bf o;sf] cfotg j[b\lw x'G5 
eGg] l;b\wfGtdf cfwfl/t eO{ ydf]{ld6/ agfOG5 . 

Tffkj|md dfkg oGqdf t/n kbfy{sf] ¿kdf kf/f] jf cNsf]xn jf b'j} k|of]u ul/G5 . logLx¿sf] 
af/]df cWoog u/f}F M 
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kf/f] (Mercury) 

kf/f] t/n cj:yfdf /xg] wft' xf] . rf“bL h:t} 6Nsg], ;lhn} s];gnLdf b]Vg ;lsg], tfkj|mdsf] 
j[b\lwcg';f/ cfotg klg Psgf;n] j[b\lw x'g] ePsfn] o; t/n kbfy{nfO{ tfkj|md dfks oGqdf 
k|of]u ul/G5 . 357oC df plDng] / -39oC df hDg] ePsfn] clt Go"g tfkj|mdeGbf pRr 
tfkj|md dfkg ug{sf lglDt o;nfO{ k|of]udf NofOG5 . plDn/x]sf] kfgLsf] tfkj|md, dflg;sf] 
tfkj|md gfKg kf/f]o'St ydf]{ld6/ k|of]u ul/G5 . 

cNsf]xn (Alcohol) 

cNsf]xn ;j{;'ne ¿kdf kfOg] / clt g} ;:tf] /ªxLg t/n kbfy{ xf] . /ªsf] ld>0faf6 ;lhn} 
b]Vg ;lsg] o;sf] tfkj|mdsf] j[b\lwcg';f/ kf/f]eGbf 6 u'0ff a9L cfotg j[b\lw x'G5 . 78oC df 
plDng] / -117ºC df hDg] ePsfn] k|foM clt pRr tfkj|mdeGbf Go"g tfkj|md dfkg ug{sf 
lgldTt o;sf] k|of]u ul/G5 . To;}n] lxdfn cf/f]x0f ug{ hfg] ofqLn] cNsf]xn ydf]{ld6/ k|of]u 
u5{g\ . 

tfkj|md dfkg oGqsf] k|sf/ / pkof]lutf (Types of thermometer and their Uses) 

agfj6cg';f/ tfkj|md dfkg oGq w]/} k|sf/sf x'G5g\ . tL tfkj|md dfkg oGqx¿ km/s km/s 
sfdsf nflu k|of]u ul/G5g\ .  

lSnlgsn tfkj|md dfkg oGq (Clinical thermometer) 

 
 

dflg;sf] z/L/sf] tfkj|md gfKg k|of]u ul/g] pks/0fnfO{ lSnlgsn ydf]{ld6/ elgG5 . 
;fdfGotof of] k|of]uzfnfsf] tfkj|md dfks oGq (laboratory thermometer) eGbf nfdf] / 
lk|Hd]l6s cfsf/sf] x'G5 . ;]lN;o; (oC) / km/]gxfO6 (oF)  u/L b'j} :s]ndf lSnlgsn ydf]{ld6/ 
agfOG5 . ;]lN;o; lSnlgsn ydf]{ld6/df 35oC b]lv 42oC ;Ddsf] :s]n x'G5 / km/]gxfO6 
lSnlgsn ydf]{ld6/df 94oF b]lv 108oF ;Ddsf] :s]n x'G5 . dflg;sf] z/L/sf] tfkj|md 37oC 
cyf{t\ 98.6oF x'G5 . tfkj|md dfkg ug{sf nflu o; ydf]{ld6/ aNanfO{ dflg;sf] sfvL jf 
lha|f]dl'g sl/a 2 ldg]6sf nflu /flvG5 . ydf]{ld6/df aNalg/ ;f“3'/f] 3f“6L (constriction) 
ePsfn] gnLdf r9]sf] kf/f] cfkm}“ emb}{g . To;}n] o;sf] k'gM k|of]u cufj} xftn] o;nfO{ em8\sf 
lbOG5 . 
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lxhf]cfh lSnlgsn tfkj|md dfkg oGqnfO{ l8lh6n 
ydf]{ld6/n] lj:yflkt ub}{ uO/x]sf] 5 . o;df s'g} klg 
t/n kbfy{x¿ kf/f] jf cNsf]xn k|of]u ul/Psf] x'“b}g . 
o;n] z/L/sf] tfkj|mdnfO{ cª\sdf b]vfp“5 . 

lj|mofsnfk 4.3 

glhs}sf] lSnlgsaf6 l8lh6n ydf]{ld6/ Nofpg'xf];\ / 
o;sf] k|of]u ljlw 5nkmn u/L cfÇgf ;fyLx¿ -sDtLdf 
5 hgf_ sf] z/L/sf] tfkj|md dfkg u/L cf};t tfkj|md 
lgsfNg'xf];\ . 

k|of]uzfnf ydf]{ld6/ (Laboratory thermometer): xfjf, 
kfgL / cGo j:t'x¿sf] tfkj|md dfkg ug{sf nflu k|of]u 
ul/g] tfkj|md dfks oGqnfO{ k|of]uzfnf tfkj|md dfks 
oGq (laboratory thermometer) elgG5 . nfDrf] / 
uf]nf] cfsf/ x'g] o; dfks oGqdf -10oC b]lv 110oC 
;Ddsf] :s]n x'G5 . l7s;“u tfkj|md gfKg / tfkj|mddf 
x'g] kl/jt{g l56f] b]vfpgsf nflu leqsf] gnLnfO{ /f}“ 
h:t} dl;gf] agfOPsf] x'G5 . gnLleq kf/f]b]lv dflysf] 
efudf z"Go agfOPsf] x'G5 . o;n] ubf{ gnLdf kf/f] 
r9\g ;lhnf] x'G5 . aNanfO{ klg kftnf] agfOPsf] 
x'G5 . o;n] ubf{ ;lhn} tfkleq ;g{ ;S5 .  

clwstd / Go"gtd tfkj|md dfks oGq (Maximum and 
minimum thermometer): s'g} klg lglZrt 7fp“sf] 24 
306fleqsf] tfkj|md jf tfkj|mdsf] kl/jt{g dfkg ug{sf 
nflu k|of]u ul/g] dfks oGqnfO{ clwstd / Go"gtd 
tfkj|md dfks oGq elgG5 . of] cª\u]|hL cNkmfa]6 U sf] 
cfsf/sf] 6\o'an] ag]sf] x'G5 . o; 6\o'adf cf+lzs 
¿kdf kf/f] / cNsf]xn k|of]u ul/G5 . lrqdf b]vfP h:t} 
Psfk6\l6 6\o'a 7'nf]] / csf]{k6\l6 6\o'a ;fgf] aNa;“u 
hf]l8Psf] x'G5, h;df cNsf]xn / kf/f] /flvPsf] x'G5 . 
pSt b'O{ 6\o'ax¿dWo] kf/f]sf] 6\o'an] clwstd tfkj|md 
/ cNsf]xnsf] 6\o'an] Go"gtd tfkj|md b]vfp“5 .  

b'j} 6\o'adf tfkj|md dfkg ug{sf nflu ;"rs (index) x'G5 . ydf]{ld6/nfO{ ldnfpg -;]6 ug{_ 
r'Dassf] dbtn] ;"rsnfO{ kf/f]sf] ;tx;“u 5'g] u/L tnlt/ ;fg'{k5{ . tfkj|md gfKbf ;"rssf] 
tNnf] 5]pn] :s]nsf] h'g cª\sx¿ b]vfp“5, ltg} cª\snfO{ clwstd / Go"gtd tfkj|md elgG5 . 
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ljlzi6 tfk wf/0f Ifdtf (Specific heat capacity) 

s'g} j:t'nfO{ ttfp“bf To;sf] tfkj|md slt j[b\lw x'G5 eGg] s'/f To; j:t'sf] lk08 / lbOPsf] 
tfksf] kl/df0fdf lge{/ /xG5 . j:t'sf] tfkj|md j[b\lw x'g] s'/f j:t'sf] lk08 / tfksf] 
kl/df0fsf ;fy} j:t'sf] u'0fdf klg lge{/ u5{ . 

lj|mofsnfk 4.4 

 

 

b'O{ cf]6f pxL ;fOhsf las/ lng'xf];\ . Pp6fdf 100 u|fd vfg] t]n / csf{df 100 u|fd kfgL 
xfNg'xf];\ . b'j}sf] tfkj|md gfKg'xf];\ . p:t} ;fOhsf / p;/L g} aNg] b'O{ cf]6f l:k|6 NofDk jf 
ag{/nfO{ ttfpg'xf];\ . x/]s 2/2 ldg]6df l:k|6 NofDk ;f6k]m/ ug'{xf];\ . x/]s 2/2 ldg]6df b'j}sf] 
tfkj|md 5'6\6f5'6\6} gf]6 ug'{xf];\ . 

b'O{dWo] s'gsf] tfkj|md l56f] a9\of] / lsg < 

a/fa/ lk08 lnP/ a/fa/ dfqfdf tfk lb“bf klg kfgLeGbf t]nsf] tfkj|md l56f] j[b\lw eof],  
lsg < kbfy{cg';f/ c0f'x¿sf] u'0f km/s km/s x'G5 . o;sf/0f ;dfg tfk kfp“bf klg tL 
c0f'x¿sf] rfnzlSt km/s km/s x'G5 . ;fy} c0f'x¿sf] sDkgsf] tLj|tf km/s x'G5 . o;} 
sf/0fn] ubf{ ljleGg j:t'x¿df tfk wf/0f ug]{ jf tfk lng] Ifdtf km/s km/s x'G5 . 

s'g} j:t'sf] 1 lsnf]u|fd lk08sf] tfkj|md 1º C a9fpg jf 36fpg cfjZos tfkzlStsf] 
kl/df0fnfO{ ;f] j:t'sf] ljlzi6 tfk wf/0f Ifdtf (specific heat capacity) elgG5 . 

1 lsnf] u|fd kfgLsf] tfkj|md 1º C a9fpg 4200 h'n tfkzlSt cfjZos k5{ eGg] s'/f 
k|of]uaf6 b]lvPsf] 5 . To;}n] kfgLsf] ljlzi6 tfk wf/0f Ifdtf 4200 h'n k|lt lsnf]u|fd k|lt 
l8u|L ;]lN;o; xf] . To:t} 1 lsnf]u|fd kfgLsf] tfkj|md 1ºC 36fpg kfgLaf6 4200 h'n tfk 
zlSt lgsfNg'k5{ . ljlzi6 tfk wf/0f IfdtfnfO{ P;cfO{ (SI) k|0ffnLdf h'n k|lt lsnf]u|fd k|lt 
l8u|L ;]lN;o; (J/kgºC) PsfOdf gflkG5 . kfgLsf] ljlzi6 tfk wf/0f Ifdtf c¿ kbfy{sf 
t'ngfdf ;a}eGbf a9L (4200J/kgºC) 5 . To;}sf/0f kfgLnfO{ OlGhg lr;f] ug{ / tftf] kfgLnfO{ 
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x6 jf6/ Aofudf e/L z/L/ ttfpg klg pkof]u ul/G5 . oxL sf/0f kfgL l9nf tfTg] / l9nf 
;]nfpg] u5{ . 

P;cfO{ (SI) PsfOdf s]xL j:t'x¿sf] ljlzi6 tfk wf/0f Ifdtf tn lbOPsf] 5 M 

j|m= ;= j:t' ljlzi6 tfk wf/0f 
Ifdtf (J/kgºC) 

j|m= ;= j:t' ljlzi6 tfk wf/0f 
Ifdtf (J/kgºC)  

1 l;;f -n]8_ 130 9 sf“r 670 

2 kf/f] 140 10 dl6t]n 2200 

3 rf“bL 234 11 a/km 2100 

4 lkTtn 380 12 cNsf]xn 2400 

5 Tffdf 400 13 kfgL 4200 

6 l:6n 447 14 k]6«f]n 1670 

7 kmnfd 460 15 afn'jf 800 

8 cfNdf]lgod 900 16 jg:klt t]n 2000 

 

tfk ;dLs/0f (Heat equation) 

s'g} tftf] j:t'nfO{ xfjfdf /fVbf pSt j:t' la:tf/} ;]nfp“b} hfG5 . To; j:t'af6 tfk sxfF  
hfG5 < s] tfkzlSt gi6 eP/ hfG5 < zlSt ;l~rltsf] l;b\wfGtcg';f/ zlSt gfz ug{ jf 
gof“ lgdf{0f ug{ ;ls“b}g . o;} cg'¿k tfkzlSt klg gfz x'“b}g . To;}n] Tof] j:t'af6 j/k/ jf 
cGo j:t'x¿df tfk ;5{ . o;/L tfk ;bf{ Pp6f j:t'n] u'dfPsf] tfkzlSt c¿ j:t'x¿n] u|x0f 
u/]sf] tfkzlStsf] dfqf;“u a/fa/ x'G5, hxfF ljls/0faf6 x'g] tfk gf]S;fgnfO{ gu0o dflgG5 . 

u'dfPsf] tfkzlStsf] kl/df0f (Heat Lost) = u|x0f u/]sf] tfkzlStsf] kl/df0f (Heat gained) 

s'g} klg j:t'n] u'dfPsf] jf u|x0f u/]sf] tfksf] kl/df0f / To; j:t'sf] lk08lar ;dfg'kflts 
;DaGw x'G5 . 

cyf{t\\ Q  m   ……….  (i) 

To:t} s'g} klg j:t'n] u'dfPsf] jf u|x0f u/]sf] tfksf] kl/df0f / To; j:t'df j[b\lw jf sdL 
ePsf] tfkj|mdlar ;dfg'kflts ;DaGw 5 . 

cyf{t\ Q  dt   ……….  (ii) 

;dLs/0f (i) / (ii) 
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Q  mdt 

Q = smdt -hxf“ s j:t'sf] ljlzi6 tfk wf/0f Ifdtf xf] ._ 

 Q = msdt 

hxfF, 

m = j:t'sf] lk08 

S = ljlzi6 tfk wf/0f zlSt 

dt = tfkj|mddf kl/jt{g 

Q = u'dfPsf] jf u|x0f u/]sf] tfkzlStsf] kl/df0f 

j:t'n] u'dfPsf] jf u|x0f u/]sf] tfksf] kl/df0f To; j:t'sf] lk08, ljlzi6 tfk wf/0f zlSt / 
j[b\lw jf sdL ePsf] tfkj|mdsf] u'0fg kmn;“u a/fa/ x'G5 . o;}nfO{ tfk ;dLs/0f elgG5 . 

pbfx/0fx¿ 

1=  5oC tfkj|mdsf] 500 gm kfgLnfO{ 30oC ;Dd ttfpg slt tfk rflxG5 < 

 ;dfwfg, oxf“ 

 kfgLsf] lk08 (m) = 500 gm = 
500
1000 = 0.5 kg 

 tfkj|md kl/jt{g (dt) =30oC – 5oC = 25oC 

 kfgLsf] ljlzi6 tfk wf/0f Ifdtf (s) = 4200J/KgoC 

 rflxg] tfk (Q) = ? 

 ;"qcg';f/, 

 Q  = msdt 

  = 0.5 x 4200 x 25 

  = 52500J 

  = 5.25 x 104 J 

 t;y{ kfgL ttfpg 5.25 x 104 J tfkzlSt rflxG5 . 

2=  10 kg afn'jfsf] tfkj|md 14oC af6 34oC k'¥ofpg 1.6 x 105 J tfkzlStsf] cfjZostf 
k5{ eg] afn'jfsf] ljlzi6 tfk wf/0f Ifdtf slt x'G5 < 

 ;dfwfg, oxf“ 
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 Affn'jfsf] lk08 (m) = 10 kg 

 afn'jfdf tfkj|mdsf] kl/jt{g (dt) = 34oC – 14oC = 20oC 

 tfkzlSt (Q) = 1.6 x 105 J 

 afn'jfsf] ljlzi6 tfk wf/0f Ifdtf (s) = ? 

 ;"qcg';f/ (Q) = msdt 

 s = 
Q

mdt = 
1.6 × 105

10 × 20  = 800J/kgoC 

 ctM afn'jfsf] ljlzi6 tfk wf/0f Ifdtf 800J/kgoC x'G5 . 

3=  olb 10oC tfkj|md ePsf] 4 kg kmnfdsf] 8Nnf]nfO{ 37.6 kJ tfk zlSt lbOof] eg] 
To;sf] tfkj|md slt k'Unf < kmnfdsf] ljlzi6 tfk wf/0f Ifdtf 460J/kgoC 5 . 

 ;dfwfg, oxf“ 

 kmnfdsf] lk08 (m) = 4 kg 

 tfkzlSt (Q) = 37.6 kJ = 37.6 x 1000 = 37600 J 

 ljlzi6 tfk wf/0f Ifdtf (s) = 460 J/KgoC 

 ;'?sf] tfkj|md (t1) = 10oC 

 cGTosf] tfkj|md (t2) = ? 

 ;"qcg';f/, 

 Q = msdt  

 dt = 
Q
ms =  = 20.43oC 

 ca 

 dt = t2 – t1 

 or, 20.43oC = t2 – 10oC 
 or, t2 = 20.43oC + 10oC  

  t2= 30.43oC 

 t;y{ kmnfdsf] 8Nnf]sf] clGtd tfkj|md 30.43oC k'U5 . 
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lj|mofsnfk 4.5 

1. ;dfg cfsf/ / lk08 ePsf b'O{ cf]6f las/ A / B lng'xf];\ . Pp6fdf 10 u|fd / 
csf]{df 150 u|fd kfgL /fVg'xf];\ . b'j} las/df Ps Ps cf]6f ydf]{ld6/ /fVg'xf];\ / 
kfgLsf] ;'?cftsf] tfkj|md /]s8{ ug'{xf];\ . ;dfg cfsf/ / a/fa/ tfk lbg] Ifdtf ePsf 
b'O{ cf]6f ag{/n] b'j} las/nfO{ ttfpg'xf];\ . x/]s b'O{ ldg]6sf cGt/df b'j} las/df /x]sf] 
kfgLsf] tfkj|md gf]6 ug'{xf];\ . of] k|lj|mof sDtLdf 6 k6s bf]xf]¥ofpg'xf];\ . 5nkmn u/L 
lgisif{ lgsfNg'xf];\ . 

2. t]n / kfgLsf] a/fa/ lk08 lnP/ cnu cnu 
ÇnfS;x¿ ttfpg'xf];\ . b'j}nfO{ sl/a 90ºC hlt 
ttfpg'xf];\ . csf]{ b'O{ cf]6f a/fa/ ;fOhsf 
ÇnfS;df tL t/nnfO{ vGofO{ ydf]{ld6/;lxtsf] 
ss{n] aGb ug'{xf];\ . x/]s 1/1 ldg]6df b'j}sf] 
tfkj|md gf]6 u/L tflnsfdf n]Vg'xf];\ . -;fdu|L 
kof{Kt pknAw gePdf Pp6} ÇnfS; lnO{ klxn] 
kfgL / kl5 t]n ttfO{ k|of]u ubf{ klg x'G5 ._ 

 -s_ tfkj|md 36\g] b/ s'gdf a9L 5 < 

 -v_ s'g j:t' rf“8f] ;]nfof], lsg < 

;f/f+z 

1= j:t'df ePsf c0f'x¿sf] ultzlStsf] ;dli6nfO{ To; j:t'sf] tfk elgG5 . o;sf] SI 
PsfO s]lNeg (K) xf] . 

2= j:t'df ePsf] tfksf] kl/df0f To;df /x]sf c0f'x¿sf] ;ª\Vof cyf{t\ kbfy{sf] lk08 / 
c0f'x¿sf] cf};t ultzlStdf lge{/ x'G5 . 

3= a9L tfkj|md ePsf] j:t'af6 sd tfkj|md ePsf] j:t'df tfk ;5{ . 

4= kbfy{sf c0f'x¿df ePsf] cf};t ultzlStnfO{ tfkj|md elgG5 .  

5. ydf]{ld6/df ;]lN;o;, km/]gxfO6 jf s]lNeg PsfO cª\lst x'G5g\ . 

6= tftf] j:t'af6 tfk lr;f] j:t'lt/ ;5{ . o:tf] x'“bf Pp6f j:t'n] u'dfPsf] tfkzlSt c¿ 
j:t'x¿sf] u|x0f u/]sf] tfkzlStsf] dfqf;“u a/fa/ x'G5 . 

7= s'g} j:t'sf] 1 lsnf]u|fd lk08sf] tfkj|md 1ºC a9fpg jf 36fpg cfjZos tfkzlStsf] 
kl/df0fnfO{ ;f] j:t'sf] ljlzi6 tfk wf/0f Ifdtf elgG5 . 

8= j:t'n] u'dfPsf] jf u|x0f u/]sf] tfkzlStsf] kl/df0f j:t'sf] lk08, ljlzi6 tfk wf/0f 
Ifdtf / kl/jt{g ePsf] tfkj|mdsf] u'0fg kmn;“u a/fa/ x'G5 . 
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cEof; 

-s_  tnsf ax' j}slNks k|Zgsf] ;xL pTt/df l7s  -_ lrx\g nufpg'xf];\ M 

 1=  Ps Sofnf]/L a/fa/ slt h'n x'G5 < 

(i) 8.2 J  (ii)  4.2 J    

(ii) 1000 J  (iv)  4200 J 

 2=  kf/f] / cNsf]xn slt tfkj|mddf pDnG5g\ < 

  (i)  357oC / 78oC (ii)  -39oC / -115oC  

  (iii)  100oC / 120oC (iv)  90º / 100º 

 3=  j:t'df ePsf c0f'x¿sf] sDkg / To;sf] tfkj|mdlar s:tf] ;DaGw x'G5 < 

(i) Jo'Tj|mdfg'kflts  (ii)  ;dfg'kflts  

  (iii)  a/fa/  (iv)  dflysf s'g} xf]Ogg\ . 

 4=  s'g} klg j:t'sf] tfksf] kl/df0f / To; j:t'sf] lk08;“u s:tf] ;DaGw x'G5 < 

(i) Jo'Tj|mdfg'kflts (ii)  ;dfg'kflts   

 (iii)  a/fa/  (iv)  cw{ ;dfg'kflts 

 5=  s]lNeg PsfOdf kfgLsf] plDng] ljGb' slt x'G5 < 

  (i)  1000 K  (ii) 273 K 

  (iii)  373 K  (iv)  780 K   

-v_  tnsf lbOsf k|Zgx¿sf] pTt/ lbg'xf];\ M 

1=  cf0fljs l;b\wfGtsf cfwf/df tfksf] kl/efiff lbg'xf];\ . 
lrqdf ljleGg c0f'x¿sf] ultzlSt b]vfOPsf] 5 . oxf“ 
c0f'x¿sf] cf};t ultzlSt slt x'G5 < 

 2= tfk / tfkj|mdsf ltg cf]6f leGgtfx¿ n]Vg'xf];\ . 

 3=  lSnlgsn ydf]{ld6/ / k|of]uzfnf ydf]{ld6/sf] lrq;lxt 
leGgtf k|:t't ug'{xf];\ . 

 4=  clwstd / Go"gtd ydf]{ld6/ agf]6;lxt sfo{ljlw  
JofVof ug'{xf];\ . 

 5=  cNsf]xn ydf]{ld6/af6 kfgLsf] pDng] tfkj|md gfKg  
;ls“b}g, lsg < 
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 6=  ljlzi6 tfk wf/0f zlStsf] kl/efiff lbg'xf];\ . kfgLsf] ljlzi6 tfk wf/0f zlSt 
4200 J/kgºC eGgfn] s] a'lemG5 < 

 7=  w]/} Hj/f] cfPsf] dflg;sf] lgwf/df kfgLk6\6L nufpg'sf] sf/0f s] xf] <  

 8. kbfy{sf] ljlzi6 tfk wf/0f zlSt / To;sf] tfkj|mddf x'g] kl/jt{glar s:tf]  
;DaGw x'G5 < 

 9=  tfk ;dLs/0f s]nfO{ elgG5 < j:t'n] u'dfPsf] jf u|x0f u/]sf] tfksf] kl/df0f To; 
j:t'sf] lk08, ljlzi6 tfk wf/0f zlSt / j[b\lw jf sdL ePsf] tfkj|mdsf] u'0fg 
kmn;“u a/fa/ x'G5, k|dfl0ft ug'{xf];\ . 

-u_  sf/0f n]Vg'xf];\ M 

 1=  hf8f] dlxgfdf cf]5\ofgaf6 p7\bf sf]7fsf] xfjf lr;f] nfU5 t/ aflx/ v'nf xfjfdf 
s]xLa]/ 8'n]/ kmls{of] eg] ToxL sf]7fsf] xfjf Gofgf] nfU5 . 

 2=  udL{df df6fsf] ef“8f]df /fv]sf] kfgL lr;f] x'G5 . 

 3=  lbp“;f] xfjf ;d'b|af6 hldglt/ axG5 eg] /flt hldgaf6 ;d'b|lt/ axG5 .  

 4=  plDn/x]sf] kfgLn] eGbf o;af6 lg:s]sf] afkmn] a9L kf]N5 . 

 5=  df]6/sf] tftf] OlGhg lr:ofpg kfgLsf] k|of]u ul/G5 .  

-3_  ul0ftLo ;d:ofx¿ xn ug'{xf];\ M  

 1=  5 kg lk08 ePsf] kfgLnfO{ 20oC ;Dd tfkj|md a9fpg slt tfkzlSt cfjZos 
k5{ <  

  -pTt/ M 4.2×105 J_ 

 2=  ljlzi6 tfk wf/0f zlSt 470 J/kgoC ePsf] 2 kg lk08 ePsf] wft'nfO{ 30oC 
tfkj|mdaf6 20oC ;Dd lr:ofp“bf slt tfkzlSt 5f]8\5 <  

  -pTt/ M 9.4×103 J_ 

 3. Pp6f 500 gm lk08 / 480 J/kgoC ljlzi6 tfk wf/0f zlSt ePsf] j:t'sf] 
tfkj|md 80oC n] a9fpg slt tfkzlSt cfjZos k5{ < 

  -pTt/ M 1.92×104 J_ 

 4=  olb 2 kg lk08 ePsf] tfdfsf] 8Nnf]nfO{ 30oC af6 60oC ;Dd ttfp“bf 433.2 
lsnf]h'n tfk cfjZos k5{ eg] tfdfsf] ljlzi6 tfk wf/0f zlSt slt x'G5 < 

  -pTt/ M 7220J/kgoC_ 

 5=  10oC tfkj|md ePsf] 2kg kfgLnfO{ 84 KJ tfk lb“bf kfgLsf] tfkj|md slt k'Unf <  

  -pTt/ M 20oC_ 
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 6=  1000W sf] lx6/ Ps 306f afNbf 4.2 x 103 KJ tfkzlSt lbG5 eg] ;f] tfkn] 
30oC tfkj|md ePsf] 20 kg kfgLsf] tfkj|md slt k'¥ofp“5 <  

  -pTt/ M 80oC_ 

 7=  1000 W sf] lx6/n] 10 kg lk08 ePsf] j:t'nfO{ 25oC af6 30oC ;Dd ttfpg  
2 ldg]6 nfU5 eg] ;f] j:t'sf] ljlzi6 tfk wf/0f Ifdtf slt xf]nf <  

  -pTt/ M 2400 J/kgoC_ 

 8=  90oC tfkj|md ePsf] 200 ml b'wnfO{15oC tfkj|md ePsf] 10 ml kfgL;“u 
ld;fp“bf pSt ld>0fsf] clGtd tfkj|md slt x'G5 < dfgf}“ b'w / kfgLsf] ljlzi6 
tfk wf/0f zlSt a/fa/ 5g\ .  

  -pTt/ M 86.4oC_ 

 9=  200 gm sf] tftf] kmnfdsf 8Nnf]nfO{ 10oC sf] 500 gm kfgLdf b'afp“bf kfgLsf] 
tfkj|md a9]/ 30oC x'G5 eg] To; kmnfdsf] 8Nnfdf ;'?sf] tfkj|md slt xf]nf < 

  -kmnfdsf] ljlzi6 tfkwf/0f zlSt = 470 J/kg oC / kfgLsf] ljlzi6 tfkwf/0f 
zlSt 4200 J/kg oC_  

  -pTt/ M 476.8oC_ 

kl/of]hgf sfo{ 

lSnlgsn ydf]{ld6/sf] k|of]u u/L tkfO{“sf] 3/ kl/jf/sf ;a} ;b:ox¿sf] tfkj|md dfkg  
ug'{xf];\ . kl/jf/sf ;a} ;b:ox¿sf] tfkj|md Pp6} jf km/s km/s b]lvof], o;sf] sf/0f;lxt 
sIffdf k|:t't ug'{xf];\ . 
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PsfO 5 k|sfz  (Light) 

/ftdf jl/kl/sf j:t'x¿ gb]lvg] / lbgsf] ;dodf tL j:t'x¿ b]lvg] sf/0f s] xf]nf < tkfO{“x¿ 
atfpg ;Sg'x'G5 < of] k|sfzsf sf/0fn] ubf{ xf] . k|sfz cfk}m“df cb[Zo eP klg o;n] j:t'x¿ 
b]VgnfO{ ;xof]u u5{ . o;f] x'gfsf] sf/0f k|sfzsf] ;|f]taf6 cfPsf]  k|sfz j:t'x¿df kbf{ 
j:t'n] k|sfzsf ls/0fx¿nfO{ k/fjt{g u5{ . k/fjlt{t ls/0f xfd|f] cf“vfdf k|j]z u/L clK6sn 
ge{dfkm{t dl:tisdf k'U5 / j:t' b]lvG5 . sltko cj:yfdf j:t'x¿nfO{ :ki6 b]Vg ljleGg 
pks/0fx¿sf] k|of]u ul/G5, h;nfO{ clK6sn pks/0f -optical instrument_ elgG5 . oL 
pks/0fx¿df n]G; -lens_ sf] k|of]u ul/Psf] x'G5 .  

o; kf7df xfdL n]G;sf] kl/ro / o;sf] b}lgs hLjgdf k|of]u, n]G;af6 k|sfz hfg] k|lj|mof, 
cf“vfsf sdhf]/Lsf sf/0fx¿ / sdhf]/L x6fpg] pkfox¿ ;DaGwL cWoog ug]{ 5f}“ .  

n]G; (Lens) 

clK6sn pks/0fx¿, h:t} M ;"Id bz{s oGq, 6]ln:sf]k, Sofd/f OToflbdf k|of]u x'g] Ps 
dxTTjk"0f{ pkof]uL pks/0f n]G; xf] . dfgj cf“vfdf klg afOsGe]S; n]G; -biconvex lens_ 
x'G5 . pSt  n]G;n] j:t'af6 cfPsf] k|sfzsf] ls/0fnfO{ /]l6gfdf cfjt{g u/L cfs[lt agfp“5 . 
n]G;sf] ;tx ;a}lt/ Psgf;sf] x'“b}g . of] Knfl:6s jf sf“raf6 ag]sf] x'G5 . t;y{ k|sfzsf] 
ls/0fnfO{ cfjt{g u/L j:t'sf] cfs[ltnfO{ 36a9 ug{ ;lsg] kf/bzL{ sf“r jf Knfl:6saf6 
agfOPsf] jj|m ;txsf] v08nfO{ n]G; -lens_ elgG5 . pkof]u x'g] cfwf/df n]G; d'Votof 
sGe]S; / sGs]e u/L b'O{ k|sf/sf 5g\ .  

sGe]S; n]G; (Convex lens) 

sGe]S; n]G;sf] larsf] efu afSnf] / lsgf/sf] efu kftnf] x'G5 . 
o; n]G;n] ;dfgfGt/ k|sfzsf ls/0fx¿nfO{ cfjt{gkl5 Ps laGb'df 
s]lGb|t u5{ . logLx¿ afOsGe]S; (biconvex), Knfgf] sGe]S; 
(plano convex) / sGs]ef] sGe]S; (concavo convex) u/L ltg 
k|sf/sf x'G5g\ .  

sGs]e n]G; (Concave lens) 

sGs]e n]G;sf] larsf] efu kftnf] / lsgf/sf] efu afSnf] x'G5 . o; 
n]G;af6 ;dfgfGt/ k|sfzsf ls/0fx¿ cfjt{gkl5 Pp6f laGb'af6 
ljs]lGb|t eP h:tf] b]lvG5 . logLx¿ afOsGs]e (biconcave), 
Knfgf]sGs]e (planoconcave) / sGe]S;f] sGs]e (convexo 
concave) u/L ltg k|sf/sf x'G5g\ .  

 

lrq 5.1 
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n]G;af6 x'g] cfjt{g lj|mof 

 

 

;dfgfGt/ k|sfzsf ls/0fx¿ sGe]S; n]G;af6 cfjt{g x'“bf Pp6} laGb'df s]lGb|t x'G5g\ . o;/L 
cfjlt{t k|sfzsf ls/0fx¿ s]lGb|t x'g] ;f] laGb'nfO{ s]Gb|Ls/0f laGb' (focal point) elgG5 . 
To;}u/L ;dfgfGt/ k|sfzsf ls/0fx¿ sGs]e n]G;af6 cfjt{g x'“bf cfjlt{t ls/0fx¿ Pp6} 
ljs]lGb|t eP h:tf] b]lvG5 . tL cfjlt{t ls/0fx¿nfO{ k5fl8 a9fp“bf Pp6} laGb'df hf]l8G5g\ . 
ToxL laGb'nfO{ s]Gb|Ls/0f laGb' elgG5 .        

lk|Hdsf] Ps ;d"xsf] ¿kdf n]G;  

w]/} lk|Hdx¿ ldn]/ n]G; ag]sf] x'G5 . sGe]S; n]G;sf] 
dflyNnf cfwf lk|Hdsf] cfwf/ tnlt/ / tNnf cfwf 
lk|Hdsf] cfwf/ dflylt/ x'G5 . lk|Hdsf] larsf] efu 
kftnf] Unf; :nfa h:t} x'G5 eg] o;sf cfjlt{t 
sf]0fx¿ lg/Gt/ ¿kdf 5]paf6 cfwf/lt/ 3l6/x]sf 
x'G5g\ . n]G;sf] dflyNnf cfwf efult/ k/]sf] k|sfzsf] 
ls/0f cfwf/lt/ / tNnf cfwf efult/ k/]sf] k|sfzsf] 
ls/0f cfwf/lt/ afª\luG5 . 5]plt/af6 l5/]sf] k|sfzsf] 
ls/0f a9L afª\luG5 eg] lar efuaf6 l5/]sf] k|sfzsf] 
ls/0f sd afª\luG5 . t/ lar}af6 l5/]sf] ls/0f 
afª\lu“b}g . 

sGs]e n]G;sf] dflyNnf] cfwf lk|Hdsf] cfwf/ dflylt/ / 
tNnf] cfwf lk|Hdsf] cfwf/ tnlt/ x'G5 . lk|Hdsf] 
larsf] efu kftnf] Unf; :nfa h:t} ePsfn] o;sf] 
cfjlt{t sf]0fx¿ lg/Gt/ ¿kdf 5]paf6 lar efult/ 
3l6/x]sf x'G5g\ . 

lrq 5.3 

lrq 5.4 

lrq 5.5 
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n]G;sf] dflyNnf] cfwf efult/ k/]sf] k|sfzsf] ls/0f dflylt/ / tNnf] cfwf efult/ k/]sf] 
k|sfzsf] ls/0f tnlt/ afª\luG5 . n]G;sf] 5]plt/af6 k|j]z u/]sf] 5]plt/af6 l5/]sf] k|sfzsf] 
ls/0f a9L afª\luG5 eg] laraf6 k|j]z u/]sf] k|sfzsf] ls/0f sd afª\luG5 .  

n]G; ;DaGwL s]xL hfgsf/L  

n]G;sf] k|of]udf o; ;DaGwL s]xL dxTTjk"0f{ 
zAbfjnLx¿ jj|mtfsf] s]Gb|, k|d'v cIf, clK6sn s]Gb|, 
s]Gb|Ls/0f laGb' / s]Gb|Ls/0f b'/L 5g\ . oL zAbfjnLnfO{ 
lgDgfg';f/ kl/eflift ul/G5 M  

jj|mtfsf] s]Gb| (Centre of curvature): n]G;sf] ;tx 
ag]sf] s'g} sfNklgs uf]nfsf] Pp6f v08nfO{ jj|mtfsf] 
s]Gb|  elgG5 . n]G;df jj|mtfsf] s]Gb| lrq 5.6 df h:t} 
b'O{ cf]6f x'G5g\ . h:t} M lrqdf C1 / C2 laGb'nfO{ 
jj|mtfsf] s]Gb| dflgG5 .  

k|d'v cIf (Principal axis): n]G;sf b'O{ cf]6f jj|mtfsf 
s]Gb|x¿ hf]8\g] sfNklgs /]vfnfO{ k|d'v cIf elgG5 . 
lrq 5.6 / 5.7 df XY k|d'v cIf xf] . 

clK6sn s]Gb| (Optical centre): n]G;sf] b'j} ;txaf6 
;dfg b'/Ldf /x]sf] laGb'nfO{ clK6sn s]Gb| elgG5 . 
o;nfO{ O n] hgfOG5 . 

s]Gb|Ls/0f laGb' (Principal focus): n]G;sf] k|d'v cIf;“u 
;dfgfGt/ ePsf ls/0fx¿ cfjt{g x'“bf Pp6} laGb' eP/ 
hfG5g\ . To; laGb'nfO{ sGe]S; n]G;sf] s]Gb|Ls/0f laGb' 
elgG5 . o;nfO{ F n] ;ª\s]t ul/G5 . sGs]e n]G;sf] 
k|d'v cIf;“u ;dfgfGt/ ePsf ls/0fx¿ cfjt{g x'“bf 
ls/0fx¿ Pp6} laGb'af6 cfPsf] h:tf] b]lvG5 . To; 
laGb'nfO{ sGs]e n]G;sf] s]Gb|Ls/0f laGb' elgG5 . o:tf 
laGb' n]G;sf b'j}lt/ x'G5g\ . of] laGb' n]G;sf] s]Gb| O / 
jj|mtfsf] s]Gb| C1 jf C2 sf] lardf k5{ . 

s]Gb|Ls/0f b'/L (Focal  length): s]Gb|Ls/0f laGb'af6 
n]G;sf] clK6sn s]Gb|;Ddsf] b'/LnfO{ s]Gb|Ls/0f b'/L 
elgG5 . lrq 5.3 df h:t} o;nfO{ f n] ;ª\s]t ul/G5 . 

tkfO{“nfO{ yfxf 5 < 

j:t'nfO{ s]Gb|Ls/0f laGb'df 
/fVbf cfs[lt cgGtdf aG5 . 
lsgeg] cfjlt{t ls/0f g t 
s]Gb|Ls[t x'G5, g ljs]lGb|t g} 
x'G5 . o; cj:yfdf cfjlt{t 
ls/0fx¿ Ps cfk;df 
;dfgfGt/ eP/ cufl8 a9\g] 
x'gfn] j:t'sf] cfs[lt aGb}g . 

lrq 5.6 
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lj|mofsnfk 5.1 

sGe]S; n]G;nfO{ xftn] ;dft]/ Ps kGgf ;]tf] sfuhaf6 20 cm hlt k/ /fVg'xf];\ . 6f9f /x]sf] 
3/ jf ?vaf6 cfPsf ;dfgfGt/ k|sfzsf ls/0f n]G;af6 cfjt{g u/]/ sfuhdf kfg'{xf];\ . pSt 
j:t'sf] cfs[lt sfuhdf gb]lvPdf n]G;nfO{ sfuhaf6 glhs jf 6f9f kf/]/ x]g'{xf];\ . cfs[lt 
;kmf / :ki6 ePsf] l:yltdf sfuh / n]G;larsf] b'/L gfKg'xf];\ . pSt b'/L g} n]G;sf] s]Gb|Ls/0f 
b'/L xf] . afSnf] n]G;sf] s]Gb|Ls/0f b'/L 5f]6f] / kftnf] n]G;sf] s]Gb|Ls/0f b'/L nfdf] x'G5 . 

n]G;af6 x'g] cfjt{gsf] lgod 

1. k|d'v cIf;“u ;dfgfGt/ ls/0f cfjt{gkl5 s]Gb|Ls/0f laGb' eP/ hfG5 . 

2. clK6sn s]Gb|af6 uPsf] ls/0f cfjt{gkl5 gafª\uL l;wf hfG5 . 

3. s]Gb|Ls/0f laGb' eP/ uPsf] ls/0f cfjt{gkl5 k|d'v cIf;“u ;dfgfGt/ eP/ hfG5 . 

 

 

 

 

sGe]S; n]G;sf] k|of]u ubf{ b]lvg] j:t'sf] cfs[lt (Image formed by convex lens) 

sGe]S; n]G;n] agfpg] j:t'sf] cfs[ltsf] cfsf/, :yfg / k|s[lt j:t'sf] :yfgdf lge{/ u5{, 
h;nfO{ lgDgfg';f/ ls/0f /]vflrqdf b]vfOG5 M  

1. j:t'nfO{ cgGtdf /fVbf  

cgGtdf /flvPsf] j:t'af6 cfPsf k|sfzsf ;dfgfGt/ ls/0fx¿ cfjt{gkl5 s]Gb|Ls/0f 
laGb' eP/ hfG5g\ . kmn:j¿k pSt laGb'df cToGt} ;fgf], pN6f] / jf:tljs cfs[lt aG5 . 
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2. j:t'nfO{ 2F eGbf k/ /fVbf 

2F eGbf k/ /flvPsf j:t'sf] cfs[lt sGe]S; n]G;sf] csf]{k6\l6 F / 2F sf] lardf aG5 . 
j:t' n]G;af6 hlt 6f9f eof] cfs[lt Tolt g}  F lt/ ;5{ eg] j:t' hlt glhs eof] cfs[lt 
2F sf] glhslt/ ;5{ . kmn:j¿k cfs[lt j:t'eGbf ;fgf], pN6f] / jf:tljs aG5 . 

 
 
 
3. j:t'nfO{ 2F df /fVbf 

 j:t'nfO{ 2F df /fVbf j:t'sf] cfs[lt sGe]S; n]G;sf] csf]{k6\l6 2F df g} aG5 . o;/L 
 ag]sf] cfs[lt j:t' hq}, pN6f] / jf:tljs x'G5 . 

 

 

 

4. j:t'nfO{ F / 2F sf] lardf /fVbf 

j:t'nfO{ F / 2F sf] lardf /fVbf j:t'sf] cfs[lt sGe]S; n]G;sf] csf]{k6\l6 2F eGbf k/ 
aG5 . o;/L ag]sf] cfs[lt j:t'eGbf 7'nf], pN6f] / jf:tljs x'G5 . 

B Convex lens

A 2F  F O

F A'
2F

B'

B Convex lens

A 2F  F O
F A'

2F

B'
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5. j:t'nfO{ F df /fVbf 

j:t'nfO{ F df /fVbf j:t'sf] cfs[lt sGe]S; n]G;sf] csf]{k6\l6 cgGtdf aG5 . o;/L ag]sf] 
cfs[lt j:t'eGbf 7'nf], pN6f] / jf:tljs x'G5 . 
 

 
 
 
6. j:t'nfO{ F / O sf] lardf /fVbf 

j:t'nfO{ F / O sf] lardf /fVbf j:t'sf] cfs[lt sGe]S; n]G;sf] lbzflt/ aG5 . o;/L 
ag]sf] cfs[lt j:t'eGbf 7'nf], ;'N6f] / cjf:tljs x'G5 . ;fwf/0f ;"Id bz{s oGq tyf 
cfOUnf;n] lbg] cfs[lt o;/L g} ag]sf] x'G5 . 
 

 
 

  

B Convex lens

A2F  F O
F A'

2F

B'

3F

B Convex lens

A

2F  F O
F

2F

B
Convex lens

A2F  F O
F

2FA'

B'

lrq 5.12 
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lj|mofsnfk 5.2 

Pp6f sGe]S; n]G;sf] lrq agfpg'xf];\ . n]G;sf] clK6sn s]Gb|af6 k|d'v cIf lvRg'xf];\ . 
n]G;b]lv a/fa/ b'/Ldf b'j}lt/ s]Gb|Ls/0f laGb' lrx\g nufpg'xf];\ . s]Gb|Ls/0f laGb'af6 s]xL k/ 
j:t' /fVg'xf];\ . j:t'sf] 6'Kkf]af6 n]G;;Dd k|d'v cIf;“u ;dfgfGt/ x'g] u/L Pp6f /]vf  
lvRg'xf];\ . n]G;n] 5f]Psf] laGb' / s]Gb|Ls/0f laGb' hf]8]/ cfjt{g ePsf] ls/0f lvRg'xf];\ . j:t'sf] 
6'Kkf]af6 n]G;sf] clK6sn s]Gb|sf] af6f] x'“b} ;f]emf] /]vf lvRg'xf];\ . tL b'O{ /]vfx¿ sfl6Psf] 
laGb'df k|d'v cIf;“u nDa x'g] u/L /]vf lvRg'xf];\ . j:t'sf] cfs[lt jf:tljs / plN6Psf] x'G5 . 
jf:tljs cfs[ltnfO{ kbf{df ptfg{ ;lsG5 . 

sGs]e n]G;sf] k|of]u ubf{ b]lvg] j:t'sf] cfs[lt (Image 
formed by concave lens) 

sGs]e n]G;n] Ps} k|sf/sf] cfs[lt agfp“5 . o;/L 
ag]sf] cfs[lt hlxn] klg clK6sn s]Gb| / s]Gb|Ls/0f 
laGb'lardf k5{ .  

1. j:t'nfO{ cgGtdf /fVbf 

j:t'nfO{ cgGtdf /fVbf pSt j:t'sf] cfs[lt ;|f]ts}} 
lbzflt/ aG5 . o;/L ag]sf] cfs[lt j:t'eGbf ;fgf], 
;'N6f] / cjf:tljs x'G5 . 

2. j:t'nfO{ clK6sn s]Gb| / cgGtlardf /fVbf 

j:t'nfO{ clK6sn s]Gb| / cgGtlardf /fVbf 
s]Gb|Ls/0f laGb' / clK6sn s]Gb|lar cfs[lt aG5 . 
o;/L ag]sf] cfs[lt j:t'eGbf ;fgf], ;'N6f] / 
cjf:tljs x'G5 . 

lj|mofsnfk 5.3 

Pp6f sGs]e n]G; / To;sf] lardf n]G;;“u nDa x'g] u/L k|d'v cIf lvRg'xf];\ . n]G;af6 s]xL 
;]= ld= k/ s]Gb|Ls/0f laGb' F lrx\g nufpg'xf];\ . s]Gb|Ls/0f laGb'af6 s]xL k/ j:t' /fVg'xf];\ . 
j:t'sf] 6'Kkfaf6 n]G;;Dd k|d'v cIf;“u ;dfgfGt/ x'g] u/L Pp6f /]vf lvRg'xf];\ . To; /]vfn] 
n]G;df 5f]Psf] laGb' / s]Gb|Ls/0f laGb' hf]8\g'xf];\ . ca j:t'sf] 6'Kkfaf6 csf]{ /]vf n]G;sf] 
clK6sn s]Gb|;“u hf]8]/ lvRg'xf];\ . o;n] clK6sn s]Gb| eP/ cfjt{g ePsf] ls/0f hgfp“5 . 
pSt b'O{ cf]6f cfjlt{t ls/0fx¿ sfl6Psf] laGb'af6 k|d'v cIf;“u nDa x'g] u/L /]vf lvRg'xf];\ . 
To; /]vfn] j:t'sf] cfs[lt hgfp“5 . cfs[lt ;'N6f], cjf:tljs / j:t'eGbf ;fgf] x'G5 . cfs[lt 

lrq 5.15 

Focus Principal axis
F FO

F FOA

B

Image
B'

A'
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n]G;af6 j:t's} lbzflt/ ag]sf] x'G5 . sGs]e n]G;n] ;'N6f], ;fgf] / cjf:tljs cfs[lt agfp“5 . 
cjf:tljs cfs[ltnfO{ kbf{df ptfg{ ;ls“b}g . 

n]G;sf] ;fdYo{ (Power of lens) 

n]G;n] k|sfzsf ls/0fx¿nfO{ s]lGb|t jf ljs]lGb|t ug{ ;Sg] IfdtfnfO{ n]G;sf] ;fdYo{ (power 
of lens) elgG5 . n]G;n] k|sfzsf ls/0fx¿nfO{ Ps laGb'df s]lGb|t ubf{ ;fdYo{ wgfTds / 
ls/0fx¿nfO{ ljs]lGb|t ubf{ ;fdYo{ C0ffTds x'G5 . n]G;n] ls/0fx¿nfO{ ljs]lGb|t u/]df n]G;sf] 
s]Gb|Ls/0f b'/L 5f]6f] x'G5 . t;y{ s]Gb|Ls/0f b'/L hlt 5f]6f] eof] n]G;sf] ;fdYo{ plt a9L x'G5 . 
sGe]S; n]G;sf] ;fdYo{ wgfTds x'G5 eg] sGs]e n]G;sf] ;fdYo{ x'G5 . 

;"qcg';f/, 

n]G;sf] ;fdYo{ -P_ = 1/s]Gb|Ls/0f b"/L -f_ 

or, P =   ( ) 

oxf“ s]Gb|Ls/0f b'/Lsf] PsfO ld6/df / n]G;sf] ;fdYo{ 8foK6/ (diopter) PsfOdf gflkG5 . 
o;nfO{ 5f]6s/Ldf D n] hgfOG5 . 8foK6/nfO{ radian/m df klg gflkG5 . 

pbfx/0f 

1.  Pp6f n]G;sf] s]Gb|Ls/0f b'/L 25 cm 5 eg] pSt n]G;sf] ;fdYo{ slt x'G5 < of] s:tf] 
 k|sf/sf] n]G; xf] < 

 oxf“, 

 n]G;sf] s]Gb|Ls/0f b'/L (f) = 25 cm = 0.25 m 

 n]G;sf] ;fdYo{ (P) = ? 

 xfdLnfO{ yfxf 5, 

 P =1/f (m) 

   = 1/0.25 

   = 4 D 
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t;y{ n]G;sf] ;fdYo{ 4 D x'G5 . pSt n]G;sf] s]Gb|Ls/0f b'/L wgfTds ePsfn] ;f] n]G;  
sGe]S; n]G; xf] . 

2.  Pp6f afnssf] r:dfdf -2.5 D n]lvPsf] 5 eg] pSt r:dfsf] n]G;sf] s]Gb|Ls/0f b'/L 
 slt x'G5 < of] n]G; s'g k|sf/sf] n]G; xf] < 

 oxf“, 

 n]G;sf] ;fdYo{ (P) = -2.5 D 

 n]G;sf] s]Gb|Ls/0f b'/L (f) = ? 

 xfdLnfO{ yfxf 5, 

 P = ( ) 
 or, f = 1/P 

 = 1/-2.5m 

 = - 10/25 m 

 = - 40 cm 

 To;}n] n]G;sf] s]Gb|Ls/0f b'/L -40 cm x'G5 . of] sGs]e n]G; xf] lsgeg] o;sf] 
 s]Gb|Ls/0f b'/L C0ffTds 5 . 

n]G;sf] pkof]u (Uses of lens) 

sGe]S; n]G;sf] k|of]u dfOj|mf]:sf]k, Sofd/f, 6]ln:sf]k h:tf clK6sn pks/0fx¿df ul/G5 . 
o;sf] k|of]u cf“vfsf] b"/ b[li6 sdhf]/L x6fpg klg ul/G5 . 

sGs]e n]G;sf] k|of]u ljleGg clK6sn pks/0fx¿ tyf cf“vfdf /x]sf] cb"/ b[li6 sdhf]/L 
x6fpg ul/G5 . 

lj:t[tLs/0f (Magnification) 

n]G;n] agfPsf] cfs[lt j:t'eGbf 7'nf] jf j:t's} ;fOhsf] jf ;fgf] x'g ;S5 . j:t'sf] cfs[lt 
;fgf] jf pxL ;fOh jf 7'nf] s] x'g] eGg] s'/f k|of]u ul/Psf] n]G;sf] k|sf/ / j:t'sf] :yfgdf 
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lge{/ u5{ . lj:t[tLs/0f eg]sf] j:t'sf] cfs[ltsf] nDafO jf prfO / j:t'sf] nDafO jf prfOsf] 
cg'kft xf] .  

lj:t[tLs/0f (magnification or m) = 
    ( )   ( ) 

m = 
 
 

o;nfO{ o;/L klg ;"qab\w ul/G5 M 

lj:t[tLs/0f (magnification or m) = 
  ( )  ( ) 

b'j}nfO{ ldnfp“bf  IO = vu 

cfs[ltsf] lj:t[tLs/0f gfKg] tl/sf 

 

 

lrq 5.17 df AO j:t', n]G; xy, CD / BD cfjlt{t ls/0f / ID cfs[lt xf] eg] ΔOCA / 
ΔCID df ACO = DCI -zLiff{led'v sf]0fx¿ a/fa/ x'g] ePsfn]_

AOC = DIC -j:t' / cfs[lt k|d'v cIf;“u nDa x'g] x'“bf b'j} ;dsf]0f ePsfn]_ 

OAC = IDC -lqe'hsf af“sL sf]0fx¿ ePsfn]_ 

To;sf/0f ΔOCA / ΔCID ;d¿k 5g\ . To;}n] 
  CICO = IDOA 

 

o;/L j:t'b]lv n]G;;Ddsf] b'/L / cfs[ltb]lv n]G;;Ddsf] b'/L gfk]/ lj:t[tLs/0f kTtf nufpg 
;lsG5 . 

lrq 5.17 
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cf“vf  (Eye) 

cf“vf Ps k|sf/sf] clK6sn pks/0f xf] . j:t'af6 cfPsf k|sfzsf ls/0fx¿ slGhs6ef, 
slg{of, PSjfo; x\o'd/, k'lkn, n]G;, lel6«o; x\o'd/ x'“b} /]l6gfdf k5{g\ . /]l6gfdf aGg] cfs[lt 
jf:tljs / pN6f] x'G5 . cfs[ltsf] k|sfz zlStn] /]l6gfdf /x]sf k|sfz;“u ;+j]bgzLn sf]ifdf 
/f;folgs kl/jt{g u/fp“5 . kmn:j¿k b[li6 r]tgf jf ge{ ODkN; (nerve impulse) pTkGg 
u5{ . oxL ODkN;x¿ clK6s ge{dfkm{t dfgj dl:tisdf k'U5g\ . ge{ ;]G6/n] oL ODkN;x¿;“u 
;dGjo u5{ / j:t'x¿ b]Vg ;lsG5 . 

cf“vfsf] ;dfof]hg (Accommodation of human eye) 

cf“vfn] cf“vfsf] n]G;sf] cfsf/nfO{ kl/jt{g u/L k|sfznfO{ /]l6gfdf s]lGb|t u5{ . o; k|lj|mofdf 
l;lno/L df+;k]zL :jtM v'Drg] / km'Ng] u5{ . kmn:j¿k cf“vfsf] s]Gb|Ls/0f b'/Ldf kl/jt{g 
cfp“5 . s]Gb|Ls/0f b'/L ;dfof]hg x'“bf k|sfzsf ls/0fx¿ /]l6gfdf s]lGb|t x'G5g\ . t;y{ cf“vfsf] 
n]G;sf] s]Gb|Ls/0f b'/L ;dfof]hg ug]{] IfdtfnfO{ cf“vfsf] ;dfof]hg elgG5 .   

cf“vfsf] ;fdfGo /]Gh (Range of normal eye) 

;fdfGo cf“vfn] tgfj/lxt cj:yfdf glhssf] j:t'b]lv 6f9fsf] j:t';Dd b]Vg ;Sg] cf“vfsf] 
;dfof]hg IfdtfnfO{ cf“vfsf] ;fdfGo /]Gh elgG5 . cf“vf tgfj/lxt cj:yfdf ;a}eGbf 6f9f 
kmf]sl;ª x'g] laGb'nfO{ 6f9fsf] laGb' (far point) elgG5 . ;fdfGo cj:yfdf /x]sf] cf“vfn] 
cgGtdf /x]sf] j:t' kmf]sl;ª ug{ ;S5 . o:tf] cf“vfsf nflu 6f9fsf] laGb' cgGt x'G5 . To;} 
u/L cf“vfn] ;a}eGbf glhs laGb'df /x]sf] j:t'nfO{ lagf afwf kmf]sl;ª ug{ ;S5 . To; laGb'nfO{ 
glhssf] laGb' elgG5 . ;fdfGo cf“vfsf] nflu glhssf] laGb' 25 cm x'G5 .  

cf“vfsf] x]g]{ zlStdf sdhf]/L (Defects of vision) 

glhssf] j:t'sf] cfs[lt /]l6gfdf kmf]sl;ª x'“bf cf“vfsf] n]G; afSnf] / 6f9fsf] j:t'sf] cfs[lt 
/]l6gfdf kmf]sl;ª ubf{ cf“vfsf] n]G; kftnf] x'G5 . x]g'{kg]{ j:t'sf] b'/Lsf] cfwf/df cf“vfsf] n]G;n] 
cfÇgf] cfsf/ kl/jt{g u5{ . n]G;n] ljleGg b'/Ldf /x]sf] j:t'nfO{ x]g{ cfÇgf] cfsf/df kl/jt{g 
ug{ ;Sb}g eg] To;nfO{ cf“vfsf] x]g]{ zlStdf sdhf]/L (defects of vision) elgG5 . o; 
k|sf/sf] sdhf]/L ePsf] cf“vfn] glhs / 6f9fsf] laGb'lar /x]sf] j:t'nfO{ b]Vg ;Sb}g . cf“vfsf] 
x]g]{ zlStdf ;fdfGotof b"/ b[li6 / cb"/ b[li6 u/L b'O{ k|sf/sf sdhf]/L /x]sf x'G5g\ . 

cb"/ b[li6  (Short sightedness) 

glhssf] j:t' :ki6 ¿kdf b]Vg ;Sg] t/ 6f9fsf] j:t' :ki6 b]Vg g;Sg] cf“vfsf] sdhf]/LnfO{ 
cb"/ b[li6 elgG5 . o; k|sf/sf] sdhf]/L ePsf cf“vfdf 6f9fsf] j:t'sf] cfs[lt /]l6gfeGbf 
cufl8 g} aG5 . o;sf] d'Vo sf/0f cf“vfsf] n]G; afSnf] x''g' xf] . cf“vfsf] n]G; afSnf] x'“bf 
s]Gb|Ls/0f b'/L 36\5 . l;lno/L df+;k]zL v'Dr]/ n]G;nfO{ kof{Kt kftnf] agfpg ;Sb}g . 
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o; k|sf/sf] cf“vfsf] sdhf]/L x6fpg pko'St k|sf/sf] s]Gb|Ls/0f b'/L;lxtsf] sGs]]e n]G; 
ePsf] r:df k|of]u ug'{k5{ . o; n]G;n] k|sfzsf ls/0fx¿nfO{ ljs]lGb|t u/L /]l6gfdf kmf]sl;ª 
ubf{ ToxL“ cfs[lt aG5 . kmn:j¿k 6f9fsf] j:t' :ki6;“u b]Vg ;lsG5 . 

 

 

b"/ b[li6   (Long sightedness)  

glhssf] j:t' :ki6 ¿kdf b]Vg g;Sg] t/ 6f9fsf] j:t' :ki6 b]Vg ;Sg] cf“vfsf] sdhf]/LnfO{ b"/ 
b[li6 elgG5 . o; k|sf/sf] sdhf]/L ePsf] cf“vfdf glhssf] j:t'sf] cfs[lt /]l6gfeGbf k5fl8 
aG5 . o;sf] d'Vo sf/0f cf“vfsf] n]G; kftnf] x''g' xf] . cf“vfsf] n]G; kftnf] x'“bf s]Gb|Ls/0f b'/L  
a9\5 . l;lno/L df+;k]zL k'mn]/ n]G;nfO{ kof{Kt afSnf] agfpg ;Sb}g, h;n] ubf{ glhssf] 
j:t'af6 cfPsf k|sfzsf ls/0fx¿ /]l6gfeGbf k5fl8 s]lGb|t x'G5g\ . 

o; k|sf/sf] cf“vfsf] sdhf]/L x6fpg plrt s]Gb|Ls/0f b'/L;lxtsf] sGe]S; n]G; ePsf] r:df 
k|of]u ug'{k5{ . o; n]G;n] k|sfzsf ls/0fx¿nfO{ s]lGb|t u/L /]l6gfdf kmf]sl;ª ubf{ ToxL 
cfs[lt aG5 . kmn:j¿k glhssf] j:t' :ki6;“u b]Vg ;lsG5 . 

 

 

;f/f+z 

1. k|sfz ls/0fnfO{ cfjt{g u/L j:t'sf] cfs[ltnfO{ 36a9 ug{ ;lsg] sf“r jf Knfl:6saf6 
agfOPsf] kf/bz{s j:t'nfO{ n]G; elgG5 . 

2. sGe]S; n]G;sf] larsf] efu afSnf] / lsgf/sf] efu kftnf] x'G5 eg] sGs]e n]G;sf] 
larsf] efu kftnf] / lsgf/sf] efu afSnf] x'G5 . 

3. sGe]S; n]G;n] agfpg] cfs[lt jf:tljs, pN6f] / ljleGg cfsf/sf] x'G5 eg] sGs]e 
n]G;n] agfpg] cfs[lt cjf:tljs, ;'N6f] / ;w}“ ;fgf] x'G5 . 

4. cfs[ltsf] nDafO / j:t'sf] nDafO jf cfs[ltsf] b'/L / j:t'sf] b'/Lsf] cg'kftnfO{{ 
lj:t[tLs/0f elgG5 .  

Lens

Retina
Image

Image from a
distant object

Retina
Image

Concave lens

F

Retina

Image

Retina
ImageN' N

Convex lens

lrq 5.18 

lrq 5.19 
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5. k|sfzsf] ls/0fx¿ s]lGb|t jf ljs]lGb|t ug{ ;Sg] IfdtfnfO{ n]G;sf] ;fdYo{ elgG5 . 
o;sf] PsfO 8foK6/ (dioptre) xf] . 

6. glhssf] j:t' :ki6 gb]lvg] t/ 6f9fsf] j:t' :ki6 b]lvg] cf“vfsf] sdhf]/LnfO{ b"/ b[li6 
elgG5 . pko'St s]Gb|Ls/0f b'/L ePsf] sGe]S; n]G; r:df k|of]u u/L o; k|sf/sf] 
sdhf]/L x6fpg ;lsG5 . 

7. 6f9fsf] j:t' :ki6 b]Vg g;Sg] t/ glhssf] j:t' :ki6 b]Vg ;Sg] cf“vfsf] sdhf]/LnfO{ 
cb"/ b[li6 elgG5 . pko'St s]Gb|Ls/0f b'/L ePsf] sGs]e n]G; ePsf] r:df k|of]u u/L o; 
k|sf/sf] sdhf]/L x6fpg ;lsG5 . 

cEof; 

-s_ tnsf ax' j}slNks k|Zgx¿dWo] l7s pTt/df ;xL lrx\g -√_ nufpg'xf];\ M 

 1. lardf afSnf] / lsgf/flt/ kftnf] ;+/rgf ePsf] n]G;nfO{ s] elgG5 < 

  (i) sGe]S; (ii)  sGs]e 

   (iii) Knfgf] sGs]e  (iv)  Knfgf] sGe]S;  

 2. j:t'nfO{ sGe]S; n]G;sf] cufl8 2F eGbf k/ /fVbf pSt j:t'sf] cfs[lt sxf“  
aG5 < 

   (i) 2F eGbf k/ (ii) 2F df  

   (iii) F / 2F sf] lardf (iv)  F df  

 3. cgGtaf6 cfPsf k|sfzsf ls/0f sGe]S; n]G;af6 l5bf{ j:t'sf] cfs[lt sxf“ aG5 < 

   (i) F df  (ii)  2F df 

   (iii) F / 2F lardf  (iv)  F / O sf] lardf  

 4. tnsf dWo] j:t'nfO{ sxf“ /fVbf j:t'sf] cfs[lt jf:tljs, pN6f] / clt 7'nf] aG5 < 

   (i)  cgGtdf  (ii) F eGbf k/  

   (iii) 2F df g}  (iv) F / 2F sf] lardf 

 5. olb n]G;sf] s]Gb|Ls/0f b'/L 2cm df 5 eg] pSt n]G;sf] ;fdYo{ slt xf]nf < 

   (i)   0.5D (ii) 0.05 D    

   (iii)  2D (iv)  50 D   
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-v_ tnsf k|Zgx¿sf] pTt/ n]Vg'xf];\ M 

 1.  n]G; eg]sf] s] xf] < oL slt k|sf/sf 5g\, gfd n]vL b}lgs hLjgdf logsf] s] k|of]u 
  5, n]Vg'xf];\ . 

 2.  sGs]e / sGe]S; n]G;lar 2 cf]6f km/sx¿ n]Vg'xf];\ . 

 3.  Pp6f j:t'nfO{ n]G;sf] s]Gb|Ls/0f laGb' / clK6sn s]Gb|lar /fVbf ;'N6f], 7'nf] /  
  cjf:tljs cfs[lt aG5 . 

   (i) dfly pNn]v ul/Psf] cfs[lt s'g n]G;n] agfp“5, n]Vg'xf];\ . 

   (ii)  dflysf] ljz]iftf ePsf] cfs[lt b]vfpg] ls/0f /]vflrq agfO{ b]vfpg'xf];\ . 

 4.  n]G;sf] ;fdYo{sf] kl/efiff lbg'xf];\ . o;sf] PsfO klg n]Vg'xf];\ .  

 5.  sGs]e / sGe]S; n]G;af6 k|sfz s;/L hfG5 < ls/0f /]vflrq agfO{ b]vfpg'xf];\ . 

 6.  lj:t[tLs/0f eg]sf] s] xf] < lj:t[tLs/0f gfKg] tl/sf JofVof ug'{xf];\ .  

 7.  cf“vfsf] x]g]{ zlStdf sdhf]/L eg]sf] s] xf] < oL slt k|sf/sf x'G5g\, lrqåf/f  
  b]vfpg'xf];\ . 

 8.  tn lrqdf cf“vfsf] sdhf]/L b]vfOPsf] 5 . pSt lrq cjnf]sg u/L ;f]lwPsf  
  k|Zgx¿sf] hjfkm lbg'xf];\ M  

 

 

 

  (i) lrqdf b]vfOPsf] cf“vfsf] sdhf]/L s:tf] k|sf/sf] sdhf]/L xf] < 

  (ii) o; k|sf/sf] sdhf]/L x'gfsf sf/0fx¿ n]Vg'xf];\ . 

  (iii) o; k|sf/sf] sdhf]/L x6fpg s] ug'{knf{ < 

  (iv) o; k|sf/sf] sdhf]/L x6fOPsf] lrq agfpg'xf];\ . 

9. Pp6f ljb\ofyL{ sIffsf] clGtd a]Grdf a;]/ af]8{df n]v]sf] s'/f ;lhn} k9\g ;S5 t/ 
lstfa k9\bf r:df nufp“5 . o;sf cfwf/df tnsf k|Zgx¿sf] hjfkm lbg'xf];\ M 

  (i) p;sf] cf“vfsf] sdhf]/L eGg'xf];\ . 

  (ii) pSt sdhf]/L x'gfsf sf/0fx¿ n]Vg'xf];\ .  

Lens

Retina
Image

Image from a
distant object

Curr
icu

lum
 D

ev
elo

pm
en

t C
en

tre
 



 
 

lj1fg, sIff !)  71 

  (iii) pSt sdhf]/L ;'wf/ ug]{ pkfox¿ s] s] xf]nfg\, atfpg'xf];\ . 

  (iv) o; k|sf/sf] sdhf]/L x6fOPsf] cf“vfsf] lrq agfpg'xf];\ . 

-u_ ul0ftLo ;d:of 

 1. Pp6f dflg;sf] r:dfdf +1.0 D ;fdYo{ n]lvPsf] 5 eg] pSt n]G;sf] s]]Gb|Ls/0f b'/L 
 slt x'G5, kTtf nufpg'xf];\ .  

  -pTt/ M1 m_ 

 2. Pp6f xft] n]G;sf] ;fdYo{ 25 8foK6/ 5 . pSt n]G;sf] ;xfotfn] lstfadf ePsf
 cIf/ k9\g slt 6f9f /fVg'knf{ < 

  -pTt/ M 4cm_ 

 3. 2 cm s]Gb|Ls/0f b'/L ePsf] Pp6f sGe]S; n]G;af6 3cm 6f9f Pp6f aln/x]sf]
 d}gaTtL /flvPsf] 5 . pSt cj:yfdf cfs[lt b]vfpg] /]vflrq agfO{ JofVof ug'{xf];\ . 
 n]G;sf] ;fdYo{ u0fgf ug'{xf];\ . o; k|sf/sf] n]G;sf] Pp6f pkof]lutf n]Vg'xf];\ .  

  -pTt/ M m = 2, 50 D_ 

kl/of]hgf sfo{ 

sGe]S; n]G;sf] cufl8 j:t' /fVbf ljleGg cj:yfdf aGg] cfs[lt cjnf]sg u/L ltgLx¿sf] 
k|s[lt kTtf nufpg'xf];\ / sfkLdf /]vflrq tof/ u/L sIffdf k|:t't ug'{xf];\ . 

zAbfjnL 

slg{of M cf“vfsf] kf/bzL{ aflx/L efu h;n] k'lkn / cfOl/;nfO{ arfp“5 .  

6«fG;Kof/]G6 M k|sfz l5g{ lbO{ n]G; k5fl8 /x]sf j:t'x¿ ;lhn} b]Vg ;lsg]  

sGhlS6ef M cf“vfsf] k/]nfleq /xL cufl8sf] ;txnfO{ 5f]Kg] kf/bzL{ Do's; lemNnL 

;"Id bz{s oGq M cToGt ;fgf] j:t'nfO{ 7'nf] agfpg k|of]u ul/g] n]G; k|of]u ul/Psf] Ps oGq 

6]ln:sf]k M 6f9f /x]sf] j:t'nfO{ glhs / 7'nf] agfO{ x]g{ k|of]u ul/g] Ps l;lnG8/ cfsf/sf] 
oGq 
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PsfO 6 wf/f ljb\o''t\ / r'DasTj      
 (Current Electricity and Magnetism) 

xfd|f] b}lgs hLjgdf wf/f ljb\o''t\ pmhf{sf] d'Vo ;|f]tsf] ¿kdf :yflkt eO;s]sf] 5 . wf/f ljb\o''t\ 
s'g s'g sfdsf nflu k|of]u x'G5g\ < o;af6 s:tf lsl;dsf pks/0fx¿ ;~rfng ug{  
;lsG5 < dflg;x¿n] cfÇgf] b}lgs hLjgdf wf/f ljb\o't\sf] pkof]u s;/L ul//x]sf 5g\ < 
ljrf/ u/f}“ . cfhsf] ljZj ahf/df ljb\o''tLo pks/0fx¿sf] pkof]u Jofks ¿kdf eO/x]sf] 5 . 
lj1fgsf] vf]h / cg';Gwfgn] c;Dej s'/fnfO{ ;Dej agfpg] u/]sf] 5 . ljb\o''t\ kª\vf, l6eL, 
sDKo'6/, lx6/, n'uf w'g] d]l;g cflb wf/f ljb\o''t\af6 rnfOG5g\ . dflg;sf] bf/L sf6\g] 
d]l;gb]lv ljb\o''tLo /]n, wf/f ljb\o''t\åf/f ;~rfng x'G5g\ . wf/f ljb\o''t\nfO{ cGo zlStdf kl/0ft 
u/L ljleGg sfo{x¿ ug{ ;lsG5 . ;'gsf] hnk, rf“bLsf] hnk klg lglZrt k|lj|mofåf/f ljb\o't\ 
k|jfx u/]/ g} tof/ kfl/G5 . 7'nf 7'nf snsf/vfgfx¿ klg ljb\o''t\af6 ;~rfng ul/G5g\ . 
ljb\o''t\ dflg;sf nflu geO{ gx'g] clt cfjZos j:t' eO;s]sf] 5 . o; kf7df xfdL wf/f 
ljb\o''t\sf] c;/, b}lgs hLjgdf k|of]u x'g] ljb\o''t\ r'DasLo pks/0f / ljb\o''t\ vkt ;DaGwL 
5nkmn ug]{ 5f}“ . 

 
lrq 6.1 

wf/f ljb\o''t\sf] c;/ (Effect of current electricity)  

ufx{:y ljb\o't\sf] pkof]u ubf{ ljb\o'tLs/0fdf k|of]u ul/g] ljleGg pks/0faf/] klg s]xL hfgsf/L 
lng' cfjZos k5{ . k|sfzsf c;/cGtu{t lkmnfd]G6 aTtL / Çnf]/];]G6 aTtL, cfw'lgs vfnsf 
ljb\o't\ pks/0fx¿af/] rrf{ ug]{ 5f}“ . r'DasLo c;/cGtu{t ljb\o'tLo 3G6L, afO;fOsn 
8fOgfdf], h]g]/]6/ / ljb\o't\ df]6/sf af/]df ;ª\lIfKt ¿kdf cWoog ug]{ 5f}“ .  

tfk c;/ (Heating effect) 

s'g} wft'df ljb\o't\ k|jfx ubf{ pSt wft' cTolws tfT5 / To;n] tfk kmfN5, o; k|lj|mofnfO{ 
tfksf] c;/ elgG5 . b}lgs hLjgdf cg]s sfdsf nflu ljb\o''t\sf] tfk c;/nfO{ pkof]u  
ul/G5 . n'ufdf O:qL nufpg, sf]7f Gofgf] /fVg / vfgf ksfpg cflb sfo{df ljb\o''t\ lx6/ k|of]u 
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ul/G5 . hf8f] a]nf g'xfpg] kfgL ttfpg Od;{g lx6/ k|of]u ul/G5 . pko'St pks/0fx¿df 
ljb\o''t\nfO{ tfk zlStdf ¿kfGt/0f ug{ k|of]u ul/g] tf/nfO{ lxl6ª On]d]G6 (heating element) 
elgG5 . ;a} k|sf/sf lx6/df gfOj|mf]daf6 ag]sf] tf/sf] SjfOn g} lxl6ª On]d]G6sf ¿kdf 
k|of]u ul/G5, h'g lgs]n / j|mf]ldod wft'sf] ld>0faf6 ag]sf] x'G5 . gfOj|mf]dsf] cj/f]w a9L 
ePsfn] of] rf“8} tfltP/ tfkzlSt k|bfg u5{ . o;n] pRr tfkj|md sl/a 900oC df klg 
xfjfdf ePsf] clS;hg;“u /f;folgs k|ltlj|mof ub}{g . To;}n] gfOj|mf]daf6 ag]sf] lxl6ª On]d]G6 
w]/} l6sfp x'G5 . 

k|sfz c;/ (Lighting Effect)  

s'g} klg ;'rfns j:t'df wf/f ljb\o't\ k|jfx ubf{ To; j:t' cTolws tfT5 / To;n] k|sfz k|bfg 
u5{ . o; k|lj|mofnfO{ wf/f ljb\o''t\sf] k|sfz c;/ elgG5 . lah'nL aTtL o; l;b\wfGtdf cfwfl/t 
5 . o;} l;b\wfGtdf cfwfl/t lkmnfd]G6 aTtL (filament lamp) / Çnf]/];]G6 aTtL (fluoresent 
lamp) sf af/]df cWoog ug]{ 5f}“ .  

lkmnfd]G6 aTtL (Filament lamp) 

o; k|sf/sf] aTtLsf] lkmnfd]G6 6ª\:6]g (tungsten) 
wft'af6 ag]sf] x'G5 . pSt wft' cToGt} dl;gf] SjfOnsf] 
¿kdf x'G5 . o;sf] kUng] laGb' (melting point) 
3400oC x'G5 . lkmnfd]G6sf] ljb\o''t\ cj/f]w a9L x'g] 
ePsfn] o;af6 ljb\o''t\ k|jfx x'“bf o;sf] tfkj|md sl/a 
2900oC ;Dd k'U5 / rxlsnf] x'G5 . cToGt tftf] 
cj:yfdf clS;hg Uof“; ;Dks{df cfPdf pSt lkmnfd]G6 
cS;Ls/0f (oxidation) eO{ lkmnfd]G6 gi6 x'G5 . To;}n] 
lrdleq lglij|mo Uof“;x¿ gfO6«f]hg, cfu{g jf lgog 
el/Psf] x'G5 . cyjf lrdnfO{ xfjf z"Go (vaccum) 
agfOPsf] x'G5 . lkmnfd]G6 aTtLn] ljb\o''t\ zlStnfO{ 
10% k|sfz zlStdf / af“sL 90% tfkzlStdf kl/0ft 
u5{ . To;}n] lkmnfd]G6 lrdn] ljb\o''t\ vkt a9L u/] 
tfklg k|sfz sd lbG5 . o; aTtLsf] cfo' sd cyf{t\ 
1000 306f hlt x'G5 . 

Çnf]/];]G6 aTtL (Fluoresent lamp) 

Çnf]/];]G6 aTtL (flouresent lamp) df k|sfz pTklTt 
x'g] k|lj|mof lkmnfd]G6 aTtLdf eGbf km/s x'G5 . o;df 
lkmnfd]G6sf] ;6\6f lrdsf] b'j}lt/ On]S6«f]8x¿ /flvPsf 
x'G5g\ . ljb\o''t\ kl/ky k'/f ePkl5 Pp6f On]S6«f]8af6 
On]S6«f]gx¿ csf{lt/ axG5g\ . On]S6«f]gx¿ aTtLleq 
/x]sf] kf/f]sf] afkm eP/ k|jfx x'“bf cN6«fefof]n]6 ls/0f 
lg:sG5 . pSt ls/0f 6\o'aleq n]k ul/Psf] Çnf]/];]G6 

lrq 6.1 

lrq 6.3 

lrq 6.2 
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kfp8/df 7f]lsG5 . o; k|sf/ kmnf]/];]G6 kfp8/ 
k|HHjlnt eO{ pHofnf] k|sfz lbG5 . o;df ljb\o''t\sf] 
sl/a 30% efu k|sfzdf / sl/a 70% efu tfkdf 
¿kfGt/0f x'G5 . lkmnfd]G6 aTtLsf] eGbf o;sf] cfo' 
nfdf] cyf{t\ 3000 306f hlt x'G5 .  

ljb\o''t\ r'DasLo pks/0fx¿ / ltgsf] pkof]u 

s'g} ;'rfns tf/df ljb\o't\ k|jfx ubf{ To; tf/sf] 
jl/kl/ r'DasLo If]q pTkGg x'G5 . o; c;/nfO{ 
ljb\o't\sf] r'DasLo c;/ elgG5 . cfhsf] o'udf o;sf] 
pkof]lutf a9\b} uO/x]sf] kfOG5 . ljb\o't\ r'Dassf] 
pkof]u u/L dfOj|mf]kmf]g, nfp8 l:ks/, /]l8of], 6]lnlehg 
;~rfng x'G5g\ . d'Votof ljb\o't\ r'Dassf] pkof]u u/L 
ljb\o't\ pTkfbg ug]{ ul/G5 .  

ljb\o''t\ 3G6L (Electric Bell)  

of] Pp6f ljb\o''t\ r'Dassf] k|of]uaf6 ;~rfng ul/g] 
;/n pks/0f xf] . ljb\o''t\ 3G6Ldf /x]sf] c:yfoL ljb\o''t\ 
r'Dasn] cfd]{r/nfO{ cfsif{0f ubf{ 3G6L aH5 . 

Pp6f Knfl:6s jf sf7sf] af]8{df lrqdf h:t} ljb\o''t\ 
r'Das, l:k|ª, g6, 3G6L cflb h8fg ul/Psf] x'G5 . tL 
;a} ;fdu|Lx¿ ;'rfns tf/n] hf]8L ljb\o''t\ kl/ky tof/ 
ul/G5 . 

l:jr bafPkl5 ljb\o''tLo kl/ky aGb x'G5 . ljb\o''t\ 
r'Dasdf r'DasLo u'0f pTkGg eO{ cfd]{r/nfO{ cfk"mlt/ 
tfG5 . o; lj|mofdf 3gn] 3G6LnfO{ lxsf{pg] x'“bf 3G6L 
aH5 . laGb' 'C' df g6sf] ;Dks{ 6'6\g] x'“bf ljb\o't\ aGb 
x'G5 / r'DasLo u'0f x/fP/ hfG5 . l:k|ªn] cfd]{r/nfO{ 
k"j{:yfgdf n}hfG5 / kl/ky k'gM ag]/ klxn]sf] k|lj|mof 
bf]xf]l/G5 . 3G6L aHg] lalTts} kl/ky v'Nnf x'G5 . log} 
lj|mofx¿ Aff/Daf/ x'“bf 3G6L ah]sf] ;'lgG5 . 

o;sf] k|of]u 3/sf] 9f]sf, ljb\ofno, SofDk; h:tf 
:yfgdf ;do hgfpgsf nflu k|of]u ul/G5 . 

  

lrq 6.4 

lrq 6.4 
lrq 6.5 
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afO;fOsn 8fOgfdf]  -Bicycle Dynamo_ 
lrq 6.5 df b]vfP h:t} 8fOgfdf]leq Pp6f :yfoL r'Das 
/ Ogfd]n sf]6 ul/Psf] tf/sf] SjfOn /flvPsf] x'G5 . 
;fOsnsf] 6fo/ 3'Dbf o;n] 8fogfdf]sf] 6fpsf] 
3'dfOlbG5 . ;fy} 8fogfdf]leq /flvPsf] r'Das 3'D5 . 
r'Das 3'Dbf o;sf an/]vfx¿ 3'D5g\ . an/]vfx¿ 
tf/sf] SjfOnn] sfl6G5g\ . kmn:j¿k pSt SjfOndf 
ljb\o''t\ pTkfbg x'G5 . pSt tf/sf] SjfOn Pp6f g/d 
r'DasLo j:t'df a]l/Psf] x'G5 . o;n] ubf{ an/]vfx¿sf] 
zlSt a9\5 / ljb\o''t\ pTkfbg x'G5 . pTkflbt ljb\o''t\af6 
;fOsnsf] aTtL afNg ;lsG5 . aTtLsf] rxs ;fOsnsf] 
6fo/sf] ultdf e/ k5{ . hlt dfqfdf ult a9\5, plt g} 
dfqfdf aTtLsf] rxs klg a9\5 . 

lj|mofsnfk 6.1 
Pp6f 8fOgfdf];lxtsf] ;fOsn lng'xf];\ . 8fOgfdf]sf] 
dflyNnf] efun] 6fo/df 5'jfpg'xf];\ . ;fOsnnfO{ 
:6\ofG8df c8\ofO{ o;sf] kfª\u|f 3'dfpg'xf];\ . klxn] 
la:tf/} / kl5 l56f] ultdf 3'dfpg'xf];\ . ;fOsnsf] 
aTtLsf] pHofnf]kg cjnf]sg ug'{xf];\ . 

-s_ la:tf/} / l56f] ultdf 3'dfp“bf aNasf] 
 pHofnf]kgfdf s] kl/jt{g eof] / lsg < 

-v_ ljb\o''t\sf] dfqf a9fpg s] s] ug{'k5{ < 

lj|mofsnfk 6.2 
lrq 6.7 df Pp6f tf/sf] Sjfonleq r'Das /flvPsf]  
5 . ;f] r'DasnfO{ la:tf/} tn 3';fp“bf, lardf l:y/ 
/fVbf / l56f] ultdf tn 3';fp“bf UofNefgf]ld6/df s] 
kl/jt{g cfp“5 < 

h]g]/]6/ (Generator) 
h]g]/]6/df :yfoL r'Das k|of]u gu/L ljb\o''t\ r'Das 
k|of]u ul/Psf] x'G5 . To:tf] h]g]/]6/df afx\o zlStaf6 
tLj| ultn] 6af{Og 3'dfOG5 . 6af{Og;“u} ljb\o't\ 
r'Das;lxtsf] /f]6/ 3'D5 . /f]6/ 3'Dbf r'DasLo If]q 
klg 3'D5 . jl/kl/ a]l/Psf] tf/sf] SjfOnn] r'DasLo 
an/]vfx¿ sf6\5g\ / pSt SjfOndf ljb\o''t\ pTkfbg 
x'G5 . 

lrq 6.6 

lrq 6.7 

tkfO{“nfO{ yfxf 5 < 

;fdfGotof yf]/} ljb\o't\ 
pTkfbg ug]{ pks/0fnfO{ 
8fOgfdf] / w]/} dfqfdf ljb\o't\ 
pTkfbg ug]{ pks/0fnfO{ 
h]g]/]6/ elgG5 . 
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8fOgfdf] jf h]g]/]6/af6 pTkfbg x'g] ljb\o''t\sf] dfqf 
lgDg lnlvt ljlwaf6 a9fpg ;lsG5 M 

 SjfOndf tf/sf kmGsfx¿sf] ;ª\Vof a9fP/ 
 r'DasLo If]qsf] zlSt a9fP/ 
 8fOgfdf] 3'Dg] j]unfO{ a9fP/ 
 SjfOn / r'Daslarsf] b'/L 36fP/ 

ljb\o''t\ df]6/ (Electric motor)  

Pp6f tf/af6 ljb\o''t\ k|jfx x'“bf To;sf] jl/kl/ r'DasLo 
If]q aG5 . :jtGq ¿kn] rNg ;Sg] u/L r'DasLo If]qdf 
/flvPsf] tf/af6 ljb\o''t\ k|jfx x'“bf pSt tf/sf] jl/kl/ 
ljsl;t x'g] r'DasLo If]qlar x'g] cfsif{0f / ljsif{0fn] 
ubf{ pSt tf/df rfn pTkGg x'G5 . 

r'DasLo If]qdf /x]sf] ;'rfns tf/af6 ljb\o''t\ pTkGg 
x'G5 . oxL c;/sf] l;b\wfGtsf cfwf/df ljb\o't\ df]6/ 
lgdf{0f ul/G5 . ljb\o''t\ df]6/n] ljb\o''t\ zlStnfO{ 
ultzlStdf ¿kfGt/ u5{ . 

ljb\o''tLo ;fdu|L / ltgsf pkof]lutf (Electric 
appliances and their uses) 

OGe/6/ (Inverter) 

s] tkfO{“x¿n] ljb\o't\ k|;f/0f gx'“bf klg 3/df jf s'g} 
sfof{nodf ljb\o'tLo pks/0fx¿ k|of]u u/]sf] b]Vg'ePsf] 
5 < ljb\o't\ k|;f/0flagf g} of] s;/L ;Dej x'G5 xf]nf, 
5nkmn ug'{xf];\ . 

ljb\o't\sf] k|of]ulagf s'g} klg ljb\o'tLo pks/0fx¿ ;~rfngdf cfp“b}gg\ . t/ ljb\o'tLo k|;f/0f 
gePsf] cj:yfdf OGe6/åf/f Aof6«Ldf ;~ro ul/Psf] 8fO/]S6 s/]G6nfO{ cN6/g]l6ª s/]G6df 
¿kfGt/0f u/L ljb\o'tLo pks/0fx¿nfO{ ;xh} k|of]u ug{ ;lsG5 . 8fO/]S6 s/]G6 (dc) nfO{ 
cN6/g]l6ª s/]G6 (ac) / cN6/g]l6ª s/]G6nfO{ 8fO/]S6 s/]G6df kl/0ft ug]{ pks/0fnfO{ 
OGe/6/ elgG5 . of] pks/0f xfd|f] h:tf] ljsf;f]Gd'v /fi6«sf nflu lgs} g} pkof]uL 5 .  

ljb\o't\ kl/kydf cN6/g]l6ª s/]G6 k|jfx ePsf] cj:yfdf 8fO/]S6 s/]G6df ¿kfGt/0f x'G5 . 
o:tf] ¿kfGtl/t ljb\o't\nfO{ Aof6«Ldf ;l~rt ul/G5 . d'Vo ljb\o't\sf] k|;f/0f cj/f]w x'“bf 
OGe/6/n] k'gM l8;Lsf] ¿kdf ;l~rt ljb\o't\nfO{ P;Ldf kl/0ft u/L k7fp“5, h;af6 ljb\o't\ 
pks/0fx¿ rN5g\ . 

lrq 6.8 

lrq 6.9 
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rfh{/ (Charger) 

Aof6«L / Aof6«L h8fg ul/Psf] pks/0fnfO{ rfh{ ug{ dbt ug]{ ljb\o'tLo pks/0fnfO{ rfh{/ 
elgG5 . ljb\o'tLo pks/0fleq wf/f ljb\o't\ k|jfx ubf{ To; pks/0fleqsf Aof6«Ln] ult 
cj:yfdf ePsf] rfh{nfO{ s]xL ;do;Dd hDdf kf/]/ /fV5g\ . pks/0fleqsf] s6 ckm l;:6d 
(cut off system) n] ubf{ pks/0f k'/f rfh{ (full charge) x'“bf ljb\o't\ k|jfx /f]lsG5 . o;sf] 
k|of]un] ubf{ df]afOn, ;fgf /]l8of] h:tf ljb\o''tLo pks/0fx¿ lglZrt ;do;Dd ljb\o''tLo 
k|;f/0flagf g} pkof]u ug{ ;lsG5 .    

6«fG;kmd{/ (Transformer) 

ljb\o't\ ;fdYo{nfO{ oyfjt\ /fvL cN6/g]l6ª On]S6«f]df]l6e kmf];{ cyf{t\ ef]N6]hsf] dfqfnfO{ a9fpg 
jf 36fpg k|of]u ul/g] pks/0fnfO{ 6«fG;kmd{/ elgG5 . 6«fG;kmd{/ k|of]u u/]/ cfjZos dfqfsf] 
ef]N6]h lgsfNg ;lsG5 / rflxPsf] cj:yfdf pkof]u ug{ ;lsG5 . ;fy} o;sf] k|of]un] r'DasLo 
an/]vfx¿ kl/jt{g u/]/ lk|mSj]G;L klg kl/jt{g ug{ ;lsG5 . To;}n] ljb\o''t\ / On]S6«f]lgs 
pks/0fx¿, h:t} M /]l8of], 6]lnlehg, l/s8{Kn]o/, 6«nLa;, pb\of]u sf/vfgf cflb cg]s 7fp“df 
;d]t 6«fG;kmd{/sf] k|of]u ul/G5 . 6«fG;kmd{/ b'O{ k|sf/sf x'G5g\ . 

:6]kck 6«fG;kmd{/ (Stepup transformer) 

:6]jck 6«fG;kmd{/n] OGk'6 (input) ljb\o''t\sf] ljb\o''t\ 
rfkeGbf cfp6k'6 (output) ljb\o''t\sf] rfk a9fp“5 . 
cyf{t\ o;n] cN6/g]l6ª (alternating) e.m.f sf] dfqf 
a9fp“5 . o;sf] k|fOd/L SjfOndf /x]sf k|fOd/L 
kmGsfx¿sf] ;ª\VofeGbf ;]s]G8/L SjfOndf /x]sf 
;]s]G8/L kmGsfx¿sf] ;ª\Vof a9L x'G5 . kfj/ xfp;af6 
sd ef]N6]hdf pTkfbg x'g] cN6/g]l6ª ljb\o't\nfO{ nfdf] 
b'/L;Dd k|;f/0f ug{ pRr ef]N6]hdf kl/jt{g ug'{k5{ . 
To;}n] kfj/ xfp;af6 pTkflbt cN6/g]l6ª ljb\o't\nfO{ 
k|;f/0f ug'{ cufl8 :6]k ck 6«fG;kmd{/sf] k|of]u ul/G5 . 

:6]k8fpg 6«fG;kmd{/ (Stepdown transformer) 

:6]k8fpg 6«fG;kmd{/n] OGk'6 (input) ljb\o''t\sf] ljb\ot\ 
rfkeGbf cfp6k'6 (output) ljb\o''t\sf] ljb\o''t\ rfk 
36fp“5 . cyf{t\ o;n] cN6/g]l6ª e.m.f sf] dfqf 
36fp“5 . o;sf] k|fOd/L SjfOndf /x]sf k|fOd/L 
kmGsfx¿sf] ;ª\VofeGbf ;]s]G8/L SjfOndf /x]sf 
;]s]G8/L kmGsfx¿ ;ª\Vof sd x'G5 . 3/sf] lah'nLsf] 
d'Vo l:jraf6 s/]G6 tfg]/ /]l8of] ahfpg / l6eL x]g{ 
:6]k 8fpg 6«fG;kmd{/ k|of]u ul/G5 . 

lrq 6.10 
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6«fG;kmd{/ d"ntM sf]/ (core) / tf/ (wire) sf SjfOn 
(coil) x¿ ldnfP/ agfOPsf x'G5g\ . o;df sf]/sf] 
¿kdf U cfsf/sf g/d kmnfdsf l;wf kftfx¿ 6f“;]/ 
6«fG;kmd{/sf] sf]/ lgdf{0f ul/G5 . tL kftfx¿nfO{ 
af/g]; (barnesh) jf ;]nfs (shellac) n] OG;'n];g 
u/L hf]8]/ Ps} l9Ssf agfP/ k]rn] sl;Psf x'G5g\ . 
o;nfO{ sf]/ elgG5 . 6«fG;kmd{/df k|jfx u/]sf] ljb\o''t\ 
l;w} k|jfx u/fpg / 6«fG;kmd{/n] ljb\o''t\ rfknfO{ 
36fpg jf a9fpgsf nflu 6«fG;kmd{/ tf/sf] Sjfondf 
Ogfd]n sf]6 ul/Psf] x'G5 . 

pSt sf]/df Psflt/ OGk'6 s/]G6 k7fpg Ogfd]n sf]6 ul/Psf tf/n] w]/} kmGsfx¿ a]/]/ SjfOn 
agfOPsf] x'G5 . tL tf/sf kmGsfx¿nfO{ k|fOd/L afOlG8ª / SjfOnnfO{ k|fOd/L SjfOn elgG5 . 
k|fOd/L SjfOn a]l/Psf] v08sf] ljk/Lt v08df sf]/sf] csf]{ tf/sf kmGsfx¿ a]/]/ csf]{ SjfOn 
agfOG5 . o;af6 cfp6k'6 s/]G6 lgsflnG5 / o;nfO{ ;]s]G8/L afOlG8ª elgG5 eg] SjfOnnfO{ 
;]s]G8/L SjfOn elgG5 . 

;]s]G8/L afOlG8ªdf tf/sf kmGsfx¿sf] ;ª\Vof cfkm"nfO{ rflxg] ;]s]G8/L ef]N6]hcg';f/ km/s 
km/s x'G5g\ . ;]s]G8/L afOlG8ªsf] tf/sf kmGsfx¿sf ;ª\Vof tnsf] ;"qaf6 kTtf nufpg 
;lsG5 . 

 
pko'{St k|fOd/L / ;]s]G8/L ef]N6]hx¿ tyf tf/sf kmGsfx¿sf] ;ª\Vof yfxf ePkl5 6«fG;kmd{/ 
lgdf{0f ul/G5 . 

pbfx/0fx¿ 

1==  220 V sf] k|fOd/L ef]N6]h ePsf] nfOgdf 
k|fOd/L kmGsfx¿ 1000 5g\ eg] 11 V ;]sG8/L 
ef]N6]h lgsfNg ;]s]G8/L kmGsfx¿ slt x'g'k5{ < 

 ;dfwfg, 

 k|fOd/L ef]N6]h (V1) = 220 V 

 k|fOd/L kmGsf (n1) = 1000  

 ;]s]G8/L ef]N6]h (V2) = 11 V 

 ;]s]G8/L kmGsf (n2) = ? 

  

s] tkfO{“nfO{ yfxf 5 < 

6«fG;kmd{/df Ogk'6 / cfp6k'6 
zlSt a/fa/ x'G5g\ . ef]N6]h 
tf/sf] kmGsfsf] ;ª\Vof;“u 
;dfg'kflts x'G5 . 

lrq 6.11 
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;"qcg';f/, 

V2
V1

 = 
n2
n1

 

 Or, n2 = 
V2 n1

V1
 = 

  
 = 50 

 ctM ;]s]G8/L kmGsfsf] ;ª\Vof (n2) 50 x'G5 . 

2=  Pp6f 6«fG;kmd{/df k|fOd/L SjfOnsf] ;ª\Vof 
;]s]G8/L SjfOnsf] ;ª\VofeGbf ltg u'0ff 5 / 
pSt 6«fG;kmd{/sf] k|fOd/L ef]N6]h 220 V eP 
;]s]G8/L ef]N6]h slt xf]nf < 

 ;dfwfg, 

 ;]s]G8/L SjfOnsf] kmGsf (n2) = x 

 k|fOd/L SjfOnsf] kmGsf (n1) = 3x 

 k|fOd/L ef]N6]h (V1) = 220 V 

 ;]s]G8/L ef]N6]h (V2) = ? 

 ;"qcg';f/ 

V2
V1

 = 
n2
n1

 

  

cyf{t\ 

 V2 = 
n2
n1
 V1 = 

x
3x 220 = 73.33 V 

 ctM ;]s]G8/L ef]N6]h 73.33 V x'G5 . 

ljb\o''t\ k|of]u ubf{ ckgfpg'kg]{ ;'/Iffsf pkfox¿ (Safety measures in using 
electricity) 

ljb\o''t\ xfd|f] hLjgsf] ckl/xfo{ cª\u alg;s]sf] 5 . of] 3/ / pb\of]udf pmhf{sf] ;a}eGbf 
dxTTjk"0f{ / ;'ljwfhgs ;|f]tsf] ¿kdf lnOG5 . ljb\o''tLo pks/0fx¿sf] ;'/lIft k|of]u ug'{k5{ . 
ljb\o''t\ pks/0fx¿ k|of]u ubf{ lgDg lnlvt ;fjwfgLx¿ ckgfpg'k5{ M 

1. pRr u'0f:t/, plrt PDkf]o/]h (amperage) / /fd|f] OG;'n]6 ;fdu|Lsf] tf/ k|of]u 
ug'{k5{ . 

s] tkfO{“nfO{ yfxf 5 < 

8fO/]S6 ljb\o't\ (d.c.) sf] 
kl/df0f 36a9 geO{ Psgfzn] 
ljb\o't\ k|jfx x'g] x'“bf 8«fO;]nsf] 
e.m.f. nfO{ 6«fG;kmd{/n] kl/jt{g 
ug{ ;Sb}g . 
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2. gfª\uf] / uf“l;Psf tf/x¿nfO{ OG;'n]6 6]kn] 5f]Kg'k5{ . 

3. Knu, l:jr / ;s]6x¿sf hf]8fO dha't x'g'k5{ . 

4. s'g} klg q'l6k"0f{ Knu, l:jr / ;s]6 k|lt:yfkg ug'{k5{ . 

5. pko'St Ifdtfsf] Ço'h (fuse) sf] 5gf]6 u/L k|of]u ug'{k5{ . 

6. kof{Kt OG;'n];glagf z/L/n] gfª\uf] tf/ 5f]Pdf ljb\o''t\sf] em8\sf nfU5 . t;y{ /a/sf 
kGhf jf h'Ttfsf] k|of]ulagf ljb\o''tLo tf/ jf pks/0fsf] dd{t ug'{ x'“b}g . 

7. ;Dk"0f{ ljb\o''tLo pks/0fx¿nfO{ cly{ª (earthing) ug'{k5{ . 

8. l:jr / Ço'hnfO{ nfOe (live) tf/;“u hf]8\g'k5{ . 

9. ljb\o''tLo kl/ky ;6 eO{ cfunfuL ePdf d'Vo l:jr (main switch) aGb ug'{k5{ . t/ 
cfuf] lgefpgsf] nflu kfgL k|of]u ug'{ x'“b}g . 

ljb\o''t\ vkt (Electric power consumption)  

ufx{:y ljb\o'tLs/0fdf ljb\o''t\ vktsf] lx;fa s;/L lgsfNg] eGg] ;DaGwdf klg hfGg' plTts} 
dxTTjk"0f{ 5 . 3/df vkt x'g] ljb\o''t\sf] dx;'n ljb\o''t\ k|flws/0fnfO{ ;do ;dodf a'emfpg'kg]{ 
x'G5 . 3/df vkt x'g] ljb\o't\sf] rfk ljb\o''t\ ld6/af6 yfxf x'G5 . ljb\o''t\ ld6/ eg]sf] 
lsnf]jf6 cfj/ (kilowatt hour) n] gfKg] oGq xf] . lsnf]jf6 cfj/ ljb\o''t\ vktsf] PsfO xf] . 
o;nfO{ ;lhnf]sf] nflu o'lg6 dfq eGg] rng 5 . jf:tjdf 1 lsnf]jf6 ;fdYo{ ePsf] ljb\o''t\ 
pks/0f 1 306f;Dd ;~rfng ubf{ x'g] ljb\o''t\ vktnfO{ 1 lsnf]jf6 cfj/ elgG5 . 

1 o'lg6 ljb\o''t\ vkt  = 1 lsnf]jf6 cfj/ (kilowatt hour) 

 =  1 kw 1 hr = 1000w  1 hr 

 =  1000 w  60  60s 

 =  1000 Js-1 3600 s 

 =  3.6  106 J 

u|fx{:y ljb\o''tLs/0fdf vkt x'g] ljb\o''t\ ol'g6sf] lx;fa ug{ tnsf a'“bfx¿ kfngf ul/G5g\ M 

1. ljb\o''t\ ;fdy{ (P) jf6 PsfOdf lbOPsfdf 1000 n] efu u/]/ ;fdYo{nfO{ lsnf]jf6 (kw) 
df kl/0ft ug'{k5{ . 

2. pSt ljb\o''t\ ;fdYo{ (kW PsfO) nfO{ ;do (t 306f_ / pks/0f ;ª\Vof (N) n] u'0fg 
ug'{k5{ . 

3. ljb\o''t\ vkt lsnf]jf6 cfj/df k|fKt ug{ ;lsG5, h;nfO{ ljb\o''t\ o'lg6 (unit) vkt 
elgG5 . 

o;sf/0f s'g} 3/df vkt x'g] ljb\o''t\ o'lg6sf] lx;fa ug{ To; 3/df hDdf slt ;fdYo{ 
(power) sf ljb\o''t\ pks/0fx¿ -lrd, l6eL, lx6/, kª\vf cflb_ slt slt cf]6f ;~rfng 
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x'G5g\ / lbgsf] slt 306f;Dd tL pks/0faf6 sfd lnOG5 eGg] s'/f yfxf kfpg'k5{ . k|To]s 
pks/0f 5'6\6f5'6\6} cjlwdf ;~rfng ul/g] x'“bf tL pks/0fn] vkt ug]{ o'lg6sf] klg 
5'6\6f5'6\6} lx;fa lgsfNg' /fd|f] x'G5 . 

pbfx/0fx¿ 

1==  Pp6f 3/df 40 W sf] 10 cf]6f 6\o'anfO6 lbgsf] 3 306f aN5g\, 40 W sf] 4 cf]6f 
6]lnlehg lbgsf] 4 306f rN5g\, 800 W sf] 3 cf]6f O:qL xKtfsf] 2 306f rN5g\ / 
100 W sf] 3 cf]6f lrd lbgsf] 3 306f aN5g\ eg] k|lt dlxgf ljb\o''t\ o'lg6 vkt 
lx;fa ug'{xf];\ . Ps o'lg6sf] ?= 8 5 eg] hDdf slt dx;'n ltg'{knf{ < olb To; 3/df 
6\o'anfO6sf] k|of]u gu/L 2W sf] 10 cf]6f l;PkmPn aTtL 3 306fsf] nflu k|of]u 
u/]sf] eP ljb\o't\ dx;'ndf slt cGt/ cfp“5 < 

 ;dfwfg, 

 -s_  40 W sf] 10 cf]6f 6\o'anfO6 lbgsf] 3 306f afNbf 

  P = 40 W = 
40

1000 kW, N = 10, t = 3 hr 

  ljb\o''t\ vkt = < 

  ;"qcg';f/, 1 lbgsf] ljb\o''t\ vkt PsfO = P x N x t = 
40

1000 x 10 x 3 = 1.2 

kWh 

 -v_  40 W sf] 4 cf]6f 6]lnlehg lbgsf] 4 306f rNbf 

  P = 40 W = 
40

1000 kW, N = 4, t = 4 hr 

  ljb\o''t\ vkt = < 

  ;"qcg';f/, 

  1 lbgsf] ljb\o''t\ vkt PsfO = P x N x t = 
40

1000 x 4 x 4 = 0.64 kWh 

   k|lt dlxgf vkt PsfO = 0.64 x 30 = 19.2 kWh 

 -u_ 800 W sf] 3 cf]6f O:qL xKtfsf] 2 306f rNbf 

  P = 800 W = 
800
1000 kW, N = 3, t = 2 hr 

  ljb\o''t\ vkt =< 
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  ;"qcg';f/, 1 xKtfsf] ljb\o''t\ vkt PsfO = P x N x t = 
800
1000 x 3 x 2  

  = 4.8 kWh 

   k|lt dlxgf vkt PsfO = 4.8  4 = 19.2 Kwh 

 -3_  100 W sf] 3 cf]6f lrd lbgsf] 3 306f aNbf 

  P = 100 W = 
100
1000 kW, N = 3, t = 3 hr 

  ljb\o''t\ vkt = < 

  ;"qcg';f/, 

  1 lbgsf] ljb\o''t\ vkt PsfO = P x N x t = 
100
1000 x 3 x 3 = 0.9 kWh 

   k|lt dlxgf vkt PsfO = 0.9 x 30 = 27 kWh 

  t;y{ To; 3/df k|lt dlxgf vkt x'g] ljb\o''t\ 

  = 36 kWh + 19.2  kWh + 19.2 kWh + 27 kWh = 101.4 kWh 

  / ltg'{kg]{ hDdf z'Ns = 101.4 x Rs. 8 = Rs. 811.2 

  olb 6\o'anfO6sf] k|of]u gu/L 2W sf] 10 cf]6f l;PkmPn aTtL k|of]u ul/Psf] eP, 

  P = 2 W = 0.002 Kw, N = 10, t = 3 hrs. 

;"qfg';f/, 1 lbgsf] ljb\o't\ vkt PsfO = P x N x t = 0.002 x 10 x 3 = 0.06 
kWh 

   k|lt dlxgf vkt PsfO = 0.06 x 30 = 1.8 kWh 

t;y{ To; 3/df l;PkmPn aTtL / cGo ;fljs pks/0fx¿ k|of]u ubf{ k|lt dlxgf 
vkt x'g] ljb\o't\ 1.8kWh + 19.2 kWh + 19.2 kWh + 27 kWh = 67.2 kWh 
/ ltg'{kg]{ hDdf dfl;s z'Ns = 67.2kWh x Rs. 8= Rs 537.6 x'G5 .  

To;}n] 6\o'anfO6sf] k|of]u gu/L l;PkmPn aTtL / cGo ljb\o'tLo pks/0f k|of]u ubf{ 
x'g] cGt/  = Rs 811.2 – Rs 537.6 

   = Rs 273.6 
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;f/f+z 

1=  lglZrt cjlwdf w|'j kl/jt{g ug]{ / ljb\o't\sf] dfqf 36a9 x'g] ljb\o't\nfO{ cN6/g]l6ª 
s/]G6 (a. c.) elgG5 . w|'j kl/jt{g gx'g] / Psgf;;“u axg] ljb\o't\nfO{ 8fO/]S6 s/]G6 
(a. c.) elgG5 .  

2. ljb\o''t\ zlStnfO{ tfkzlStdf kl/0ft ug]{ tf/ jf pks/0fnfO{ lxl6ª Olnd]G6 elgG5 . 

3=  lkmnfd]G6 aTtLsf] lrdleq jfikLs/0f 36fpg / pRr tfkj|mddf klg lkmnfd]G6;“u 
/f;folgs k|lj|mof x'g glbg gfO6«f]hg jf lglij|mo Uof“; /flvG5 . 

4= lrdleq dl;gf] tf/ x'g] ePsfn] ljb\o''t\ k|jfx /f]lsP/ tfk / k|sfz zlSt pTkGg x'G5 . 
t;y{ a9L ljb\o''t\ cj/f]w pTkGg ug{ lrdleqsf] lkmnfd]G6 dl;gf] tf/n] ag]sf] x'G5 . 

5=  lkmnfd]G6 aTtLsf] cfo' sl/a 1000 306f x'G5 eg] Çnf]/];]G6 aTtLsf] cfo' 3000 306f 
x'G5  . 

6=  Çnf]/];]G6 aTtLdf kf/f]sf] afkmn] On]S6«f]gx¿nfO{ cN6«fefof]n]6 ls/0fdf abNg] sfd u5{ 
eg] pSt cN6«fefof]n]6 ls/0fnfO{ Çnf]/f];]G6 kfp8/n] pHofnf] k|sfzdf ablnG5 . 

7= lkmnfd]G6 aTtLdf ljb\o''t\sf] sl/a 10% efu k|sfzdf / sl/a 90% efu tfkdf 
¿kfGt/ x'G5 eg] Çnf]/];]G6 aTtLsf] 30% efu k|sfzdf ¿kfGt/0f eO{ af“sL 70% efu 
tfkdf kl/jt{g x'G5 . 

8=  h]g]/]6/n] oflGqs zlStnfO{ ljb\o''t\ zlStdf ¿kfGt/0f u5{ eg] df]6/n] ljb\o''t\ zlStnfO{ 
oflGqs zlStdf ¿kfGt/0f u5{ . 

9=  6«fG;kmd{/n] cN6/g]l6ª On]S6«f]df]l6e kmf];{ cyf{t\ ef]N6]hnfO{ 36a9 u/L ¿kfGt/ ug]{ 
 sfd u5{ . 

10=  Ogk'6 ljb\o't\sf] gf]S;fg 36fpgsf] nflu 6«fG;kmd{/sf] sf]/ n]ldg];g ul/Psf] x'G5 . 

11. kof{Kt OG;'n];glagf z/L/n] gfª\uf] tf/ 5f]Pdf ljb\o''t\ em8\sf nfU5 . 

12=  1 lsnf]jf6 ;fdYo{ ePsf] ljb\o't\ pks/0f 1 306f;Dd ;~rfng ubf{ x'g] ljb\o't\ 
vktnfO{ 1 lsnf]jf6 cfj/ cyf{t\ 1 o'lg6 ljb\o't\ vkt elgG5 . 

 ;fdfYo{ (P) = s/]G6  (I)  ef]N6h (V) 

cEof; 

-s_  tnsf ax' j}slNks k|Zgsf] ;xL pTt/df l7s --_ lrx\g nufpg'xf];\ M 

 1=  ljb\o''t\ o'lg6 vkt lgsfNg s'g ;"q k|of]u ul/G5 < 

(i) P = I  V  (ii)  P = 
W
t   
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  (iii)  P x N x t  (iv) 
n1
n2

 = 
v1
v2

 

 2=  lkmnfd]G6 aTtL afNbf lkmnfd]G6sf] tfkj|md slt k'U5 < 

  (i)  150oC  (ii)  2200oC  

  (iii) 2900oC  (iv)  3000oC 

 3=  ttfpg] pks/0fdf s'g Olnd]G6 k|of]u ul/Psf] x'G5 < 

  (i)  6ª\:6]g  (ii)  cfO/g  

  (iii)  gfOj|mf]d  (iv)  kf/f] 

 4=  lkmnfd]G6 aTtLleq s'g Uof“; el/Psf] x'G5 < 

  (i)  clS;hg  (ii)  xfO8«f]hg  

  (iii)  sfa{g 8fOcS;fO8  (iv)  gfO6«f]hg 

 5=  tnsf dWo] s'g pks/0fdf c:yfoL r'Das /flvPsf] x'G5 < 

  (i)  h]g]/]6/  (ii)  df]6/   

  (iii)  8fOgfdf]  (iv)  O:qL 

 6= 1 lsnf]jf6 cfj/df slt h'n x'G5 < 

  (i)  5.6  106J  (ii)  3.6  106J   

  (iii)  3.37  106J  (iv)  4.2 J 

-v_  tn lbOPsf k|Zgx¿sf] pTt/ lbg'xf];\ M 

 1= lxl6ª On]d]G6 eg]sf] s] xf] < lx6/df s'g lxl6ª On]d]G6 k|of]u ul/Psf] x'G5 < 

 2= lkmnfd]G6 aTtL / Çnf]/];]G6 aTtLlarsf s'g} ltg cf]6f km/s n]Vg'xf];\ . 

 3= lkmnfd]G6 eg]sf] s] xf] < of] s'g wft'af6 agfOG5 < b'O{ cf]6f sf/0f lbg'xf];\ . 

 4= Çnf]/];]G6 aTtLdf kf/f]sf] jfkm / Çnf]/f];]G6 kfp8/sf] sfo{x¿ n]Vg'xf];\ . 

 5. l;PkmPn (CFL) sf] lj:tfl/t ¿k s] xf] < o;sf] k|of]un] ljb\o''t\ nf]8;]l8ª 
36fp“5, s;/L < 

 6= lrq;lxt ljb\o''t\ 306Lsf] sfo{ ljlw j0f{g ug'{xf];\ . 

 7= afO;fOsn 8fOgfdf]n] s;/L sfd u5{ < ;ª\If]kdf JofVof ug'{xf];\ . 

 8= h]g]/]6/ jf 8fOgfdf]af6 pTkfbg x'g] s/]G6sf] dfqf a9fpg s'g s'g ljlw  
ckgfpg'k5{ < 
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 9= 6«fG;kmd{/sf] agf]6 lrq;lxt j0f{g ug'{xf];\ . 

 10= ‘6«fG;kmd{/sf] cfljisf/ gePsf] eP cN6/g]l6ª s/]G6sf] pkof]u ;Lldt x'GYof]’ b'O{  
cf]6f cfwf/;lxt pSt egfO k'li6 ug'{xf];\ . 

 11. ljb\o''t\ jf ljb\o''t\Lo pks/0fx¿ k|of]u ubf{ ckgfpg'kg]{ ;'/Iff pkfox¿ pNn]v  
ug'{xf];\ .  

-u_  km/s n]Vg'xf];\ M 

 1. 6ª\u:6]g / gfOj|mf]d 

 2. ljb\o''t\ df]6/ / h]g]/]6/ 

 3. 8fOgfdf]af6 k|fKt ljb\o''t\ / Aof6«Laf6 k|fKt ljb\o''t\ 

 4. :6]kck 6«fG;kmd{/ / :6]k8fpg 6«fG;kmd{/ 

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

 1. gfOj|mf]d tf/ g} lxl6ª On]d]G6sf] ¿kdf k|of]u ul/G5 . 

 2. lkmnfd]G6af6 ljb\o''t\ k|jfx x'“bf tft]/ pHofnf] x'G5 t/ cGo tf/df To:tf] x'“b}g . 

 3. lkmnfd]G6 aTtLleq lglij|mo Uof“; el/Psf] x'G5 . 

 4. 40 W jf6sf] lkmnfd]G6 aTtL / 40 W jf6sf] Çnf]/];]G6 aTtL afNbf Çnf]/];]G6  
aTtLaf6 a9L pHofnf] k|fKt x'G5 . 

 5. w]/}h;f] ljb\o''t\ / On]S6«f]lgs pks/0fx¿df 6«fG;kmd{/sf] k|of]u ul/Psf] x'G5 . 

 6. 6«fG;kmd{/df sf]/nfO{ n]ldg];g ul/Psf] x'G5 . 

 7. 6«fG;kmd{/df k|fOd/L SjfOn ;ª\Vof / ;]s]G8/L SjfOn ;ª\Vof slxNo} klg a/fa/ 
agfO“b}g .  

 8. ;fOsnsf] rSsfnfO{ la:tf/} 3'dfp“bf aNasf] pHofnf]kg sd / l56f] 3'dfp“bf  
a9L x'G5 . 

-ª_  tnsf ul0ftLo ;d:ofx¿ xn ug'{xf];\ M 

 1. 220 ef]N6 k|fOd/L ef]N6]h ePsf] Ps 6«fG;kmd{/df 500 k|fOd/L kmGsfx¿ 5g\ eg]  
110 ef]N6 ;]s]G8/L ef]N6]h lgsfNg ;]s]G8/L kmGsf ;ª\Vof slt x'g'k5{ < 
-pTt/ M 250 kmGsf_ 

 2. k|fOd/L ef]N6]h 120V / k|fOd/L kmGsf 800 ePsf] 6«fG;kmd{/af6 30 V ;]s]G8/L  
ef]N6]h lgsfNg slt kmGsf ;]s]G8/L SjfOn cfjZos 5 < -pTt/ M 200 kmGsf_ 
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 3. 220 V sf] k|fOd/L ef]N6]h ePsf] nfOgdf k|fOd/L kmGsfx¿ 1000 5g\ eg]  
11 V, 44 V / 110 V ;]s]G8/L ef]N6]h lgsfNg ;]s]G8/L kmGsfx¿ slt slt 
x'g'k5{ . -pTt/ M 50, 200, 500 kmGsfx¿_ 

 4. 100 jf6sf 10 cf]6f lrdx¿ 6 306f / 2 kW sf b'O{ lx6/x¿ 4 306f b}lgs  
afNbf Ps lbgdf slt ljb\o''t\ vkt x'G5 < -pTt/ M 22 unit_ 

 5. Pp6f 3/df 30 w sf] 10 cf]6f 6\o'anfO6 lbgsf] 5 306f aN5g\ . 40 W sf] 2 
cf]6f 6]lnlehg lbgsf] 4 306f rN5 . 750 W sf] 1 cf]6f O:qL xKtfsf] 2 306f 
rN5 / 100W sf] 4 cf]6f lrd lbgsf] 4 306f aN5g\ eg] k|lt dlxgf ljb\o''t\ 
o'lg6 vkt lx;fa ug'{xf]; . Ps o'lg6sf] ?= 7 5 eg] hDdf slt z'Ns ltg'{knf{ < 
-pTt/ M 108.6 o'lg6, ?= 760.2_  

kl/of]hgf sfo{ 

1=  pknAw x'g ;s]sf] v08df Pp6f ;fOsnsf] 8fOgfdf] vf]n]/ x]g'{xf];\ . o;leqsf k'hf{x¿ 
o; PsfOdf lbOPsf 8fOgfdf]sf] agfj6;“u ldN5g\ jf ldNb}gg\ cjnf]sg u/L lrq;lxt 
sIffdf k|:t't ug'{xf];\ .  

2=  tkfO{“x¿sf] 3/df ePsf ljb\o''tLo pks/0fx¿, ltgLx¿sf] ;fdYo{ / ltgLx¿ b}lgs 
¿kdf slt ;do k|of]u cfp“5g\ eGg] hfgsf/L;lxt 6]an agfO{ 3/df k|lt dlxgf vkt 
x'g] ljb\o''t\ PsfO kTtf nufO{ hDdf slt dx;'n ltg'{knf{, lx;fa ug'{xf];\ . 

3=  Pp6f kmnfdsf] /8 lng'xf];\ / To;nfO{ k|fOd/L SjfOn agfpg sl/a 20 kmGsf vf]n 
ePsf] tf/n] a]g'{xf];\ . pSt SjfOnnfO{ ;]Gy]l6s 6]kn] a]g'{xf];\ . k]ml/ 6]keGbf dflyaf6 
sl/a 40–100 kmGsf vf]n ePsf] tf/n] a]/]/ ;]s]G8/L SjfOn agfpg'xf];\ . ca k|fOd/L 
SjfOnsf b'O{ cf]6f tf/sf 5]pnfO{ Aof6«Ldf / ;]s]G8/L SjfOnsf b'O{ cf]6f 5]pnfO{ 
UofNdfgf]ld6/df hf]8\g'xf];\ / cjnf]sg u/L o;sf] lgisif{ sIffdf k|:t't ug'{xf];\ . 

zAbfjnL 

ljb\o't\ ;|f]t M ljb\o't\ zlSt pTkfbg ug{ ;Sg] pks/0f 

aTtLsf] lkmnfd]G6 M lrdleq dl;gf] tf/af6 agfOPsf] SjfOn 

ljb\o't\ r'Das M ljb\o't\sf] ;xof]uaf6 agfOPsf] r'Das 

df]6/ c;/ M r'DasLo If]qdf /x]sf] tf/df ljb\o't\ ax“bf pSt tf/df rfn pTkGg x'g] c;/ 

Ço'h M cfÇgf] IfdtfeGbf a9L ljb\o't\ k|jfx ePdf :jtM kUn]/ kl/kydf ljb\o't\ k|jfx /f]Sg 
k|of]u ul/g] dl;gf] tf/sf] 6'j|mf 

Ogk'6 s/]G6 M 6«fG;kmd{/leq hfg] ljb\o't\ 

cfp6k'6 s/]G6 M 6«fG;kmd{/af6 lg:sg] ljb\o't\ 
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PsfO  7 tTTjx¿sf] juL{s/0f (Classification of Elements) 

xfn;Dd 118 cf]6f tTTjx¿ kTtf nfu]sf 5g\ eGg] s'/f xfdLn] sIff 9 df g} cWoog  
ul/;Sof}“ . cfheGbf sl/a 8]9 ;o jif{ cl3 gof“ gof“ tTTjx¿, ltgLx¿sf ef}lts  
/ /f;folgs u'0fx¿ kTtf nfUb} uPkl5 ltgLx¿sf] 5'6\6f5'6\6} cWoog hl6n x'g uof] . 
tTTjx¿sf] u'0f Pjd\ :jefj km/s km/s vfnsf lyP . s] tL ;a} tTTjx¿sf] u'0f cnu cnu 
cWoog ug{ ;Dej xf]nf < s]xLa]/ ;f]Rg'xf];\ t ¤ of] sfd cjZo klg sl7g 5 . o:tf] sl7gfO{ 
To;a]nfsf j}1flgsx¿n] dx;'; u/]sf lyP . To;}n] /;fog zf:qLx¿sf] Wofg tTTjx¿sf] 
juL{s/0f u/L ;/n / ;xh 9ª\un] cWoog ug]{ pkfo vf]Hglt/ s]lGb|t x'g uof] .  vf]h, cWoog 
/ cg';Gwfgsf] kmn:j¿k tTTjx¿sf] u'0fsf] cfwf/df juL{s/0f u/L tflnsfdf Jojl:yt ug{ 
j}1flgsx¿ ;kmn eP . pgLx¿n] u'0fx¿sf] ;dfgtfsf] cfwf/df tTTjx¿nfO{ tflnsfdf 
ldnfP/ /fv] . tTTjx¿nfO{ ldnfP/ /flvPsf] pSt tflnsfnfO{ k]l/of]l8s tflnsf (periodic 
table) elgG5 . o; kf7df xfdL k]l/of]l8s tflnsfsf cfwf/df tTTjx¿sf] juL{s/0f ljifodf 
cWoog ug]{ 5f}“ . 

d]G8]lnesf] k]l/of]l8s tflnsf (Mendeleev's periodic table) 

;j{k|yd Jojl:yt ¿kdf ;g\ 1869 df bldqL d]G8]lnen] kf/df0fljs ef/sf] cfwf/df 
tTTjx¿sf] juL{s/0f u/L tflnsfdf /fv]sf x'g\ . pgn] agfPsf] k]l/of]l8s tflnsfnfO{ 
d]G8]lnesf] k]l/of]l8s tflnsf (Mendeleev's periodic table) eg]/ clxn];Dd klg k|Voft  
5 . of] tflnsf agfpgsf nflu d]G8]lnen] k]l/of]l8s lgod klg k|ltkfbg u/]sf lyP . pSt 
lgodnfO{ d]G8]lnesf] k]l/of]l8s lgod (Mendeleev's periodic law) elgG5 .  

 

 

d]G8]lnen] tTTjx¿sf] kf/df0fljs ef/sf] 
lglZrt cGt/fndf gof“ p:t} u'0f ePsf] 
tTTj cfp“b} hfG5 eGg] tYonfO{ cl3 ;f/L 
k]l/of]l8s tflnsf lgdf{0f u/]sf lyP . 
pgn] agfPsf] k]l/of]l8s tflnsfdf t];f]{ 
¿kdf agfPsf] nx/ (horizontal row) 
nfO{ lkl/o8 (period) / 7f8f] (vertical 
column) ¿kdf /flvPsf p:t} u'0f ePsf 
tTTjx¿sf] ;d"xnfO{ u|'k (group) eGg] 
gfd lbP .  

 

  

d]G8]lnesf] k]l/of]l8s lgod M ætTTjx¿sf ef}lts / /f;folgs u'0fx¿ ltgLx¿sf] kf/df0fljs 
ef/x¿sf k]l/of]l8s sfo{:j¿k x'G5g\ .Æ 
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d]G8]lnesf] k]l/of]l8s tflnsfsf] dxTTj 

1.  ;j{k|yd tTTjx¿nfO{ u'0fsf] cfwf/df ljleGg ;d"xdf juL{s/0f u/L /;fog zf:qsf]  
cWoog ug{ ;lhnf] ePsf] 

2. kTtf gnfu]sf t/ eljiodf kTtf nfUg ;Sg] tTTjx¿sf nflu klg k]l/of]l8s tflnsfdf 
:yfg lbOg'n] eljiodf ul/g] cWoog tyf cg';Gwfg sfo{df ;xof]u k'u]sf] 

3. ;'g (Au), Kn]l6gd (Pt), o'/flgod (U) cflbsf] kf/df0fljs ef/ ;Rofpg ;xh ePsf] 

d]G8]lnesf] k]l/of]l8s tflnsfdf ePsf q'l6x¿ 

1. xfO8«f]hgnfO{ ;d"x I df cNsfnL wft'x¿;“u /flvof] t/ of] cwft' ePsf] / o;sf u'0fx¿ 
u|'k 17 ;“u ldNg] ePsfn] ;f]xL ;d"xdf /fVg klg ;lsg] cj:yf b]lvof] . t;y{ 
xfO8«f]hgsf] :yfg :ki6 x'g ;s]g . 

2. Li, Na, K h:tf ;lj|mo cNsfnL wft'x¿ / Cu, Ag, Au h:tf sd ;lj|mo wft'x¿nfO{ 
Pp6} ;d"xdf /flvof] . tL b'O{ k|sf/sf wft'x¿lar ;lj|motfnufot cGo u'0fdf w]/} km/s 
kfOG5 . 

3. d]G8]lnesf] k]l/of]l8s lgodsf] lj?b\wdf s]xL tTTjx¿nfO{ j|md gldnfO{ /flvof], h:t} M  

 - Co sf] kf/df0fljs ef/ Ni sf] eGbf a9L eP klg Ni eGbf cufl8 Co /flvof] . 

cfw'lgs kl/of]l8s tflnsf (Modern periodic table) 

d]G8]lnesf] k]l/of]l8s tflnsfdf b]lvPsf sdL sdhf]/L x6fpg /;fog zf:qLx¿n] k|of; u/] . 
;g\ 1913 df j}1flgs x]g/L df];]n] (Henery Moseley) n] tTTjx¿sf] u'0f kf/df0fljs 
ef/df geO{ kf/df0fljs ;ª\Vofdf e/ kg]{ tYo kTtf nufP . pgn] o;} cjwf/0ffdf cfwfl/t 
/x]/ k]l/of]l8s lgod klg k|ltkfbg u/], h;nfO{ cfw'lgs k]l/of]l8s lgod elgG5 .  

cfw'lgs k]l/of]l8s lgodM ætTTjx¿sf] ef}lts tyf /f;folgs u'0fx¿ ltgLx¿sf 
kf/df0fljs ;ª\Vofsf k]l/of]l8s sfo{:j¿k x'G5g\ .Æ 

 

pSt k]l/of]l8s lgodsf] cfwf/df pgn] cfw'lgs k]l/of]l8s tflnsf lgdf{0f u/]sf 5g\ . o; 
tflnsfdf tTTjx¿nfO{ kf/df0fljs ;ª\Vofsf] a9\bf] j|mddf /flvPsf] 5 . o; cfw'lgs 
k]l/of]l8s tflnsfdf klg p:t} u'0f ePsf tTTjx¿nfO{ Pp6} 7f8f] dxn (vertical column) df 
/flvof], h;nfO{ u|'k (group) elgof] . To;}u/L tTTjsf] km/skgsf cfwf/df t];f]{ nx/ 
(horizontal row) df ldnfP/ /flvof] . o;nfO{ lkl/o8 (period) elgof] .  
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cfw'lgs k]l/of]l8s tflnsfsf ljz]iftfx¿  (Characteristics of modern  periodic 
table) 

1. cfw'lgs k]l/of]l8s tflnsfdf 7 cf]6f lkl/o8x¿ /x]sf 5g\, h;sf] :j¿k lgDgfg';f/sf] 
5 M 

lkl/o8 klxnf] bf];|f] t];|f] rf}yf] kf“rf}+ 5}6f}“ ;ftf}“ 

tTTjsf] ;ª\Vof 2 8 8 18 18 32 26 

lkl/o8sf] 
:j¿k 

w]/} 5f]6f] 5f]6f] 5f]6f] nfdf] nfdf] w]/} 
nfdf] 

ck"0f{ 
nfdf] 

 

2. cfw'lgs k]l/of]l8s tflnsfdf VIII / 0 u|'k;lxt 9 cf]6f u|'kx¿ /x]sf 5g\ h;nfO{ 
 lgDg lnlvt b'O{ tl/sfn] gfdfs/0f ul/Psf] 5 M 

 
3. kf/df0fljs ;ª\Vof 57 ePsf] nfGyflgod (La) eGbf k5fl8sf tTTjb]lv kf/df0fljs 

;ª\Vof 71 ePsf] n'6]l/od (Lu) ;Ddsf 14 cf]6f tTTjx¿sf] ;d"xnfO{ nfGyfgfO8\;\ 
(lanthanides) elgG5 . To;}u/L kf/df0fljs ;ª\Vof 89 PlS6lgod (Ac) eGbf 
k5fl8sf] tTTjb]lv kf/df0fljs ;ª\Vof 103 ePsf] n/]lG;od (Lr) ;Ddsf 14 cf]6f 
tTTjx¿nfO{ PlS6gfO8\;\ (actinides) elgG5 . nfGyfgfO8\;\ / PlS6gfO8\;\nfO{ 
k]l/of]l8s tflnsfsf] tn 5'6\6} /flvPsf] 5 . 

4. ;+o'Hotf z"Go ePsf lglij|mo Uof“;x¿nfO{ k]l/of]l8s tflnsfsf] kl5Nnf] u|'kdf /flvPsf] 
5, h;nfO{ 0 u|'k (18) elgG5 . 

5. u|'k IIIB b]lv IIB ;Ddsf 10 cf]6f tTTjx¿nfO{ ;lj|mo wft' / cwft'sf] lardf /flvPsf] 
5 . logLx¿nfO{ ;ª\j|md0f wft' (transition metal) elgG5 . 

d]G8]lnesf] k]l/of]l8s tflnsf / cfw'lgs k]l/of]l8s tflnsflar leGgtf 

j|m= ;=  d]G8]lnesf] k]l/of]l8s tflnsf j|m= ;= cfw'lgs k]l/of]l8s tflnsf 

1 of] d]G8]lnesf] k]l/of]l8s lgod  
-tTTjx¿sf] kf/df0fljs ef/sf] a9\bf] 
j|md_ df cfwfl/t eO{ agfOPsf] xf] . 

1 of] cfw'lgs k]l/of]l8s lgod  
-tTTjx¿sf] kf/df0fljs ;ª\Vofsf] 
a9\bf] j|md_ df cfwfl/t eO{ 
agfOPsf] xf] . 

2 o;df ;ft lkl/o8 / 8 u|'k 5g\ . 2 o;df ;ft lkl/o8 / 9 u|'k /x]sf 
5g\ . 
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3 o;df cfO;f]6f]ksf] :yfg c:ki6 /x]sf] 
lyof] . 

3 o;df cfO;f]6f]ksf nflu 5'6\6} 
:yfg g} grflxg] l;b\wfGtsf] 
cjnDag ul/of] . 

4 o;df nfGyfgfO8\ / PlS6gfO8\sf] 
:yfg :ki6 lyPg . 

4 o;df nfGyfgfO8 / PlS6gfO8sf] 
klg :yfg :ki6 u/L k]l/of]l8s 
tflnsfsf] tn /flvof] . 

 

k]l/of]l8s tflnsfdf tTTjx¿sf] juL{s/0f  (Classification of elements in 
periodic table) 
tTTjx¿nfO{ ltgLx¿sf] u'0fsf cfwf/df ljleGg u|'kdf juL{s/0f ul/Psf] 5 . s]xL juL{s/0faf/] 
tn rrf{ ul/Psf] 5 . 

wft', cwft' / cw{wft' (Metals, non metals and metalloids) 
ljb\o't\\sf] ;'rfng Ifdtfsf cfwf/df xfn;Dd kTtf nfu]sf tTTjx¿nfO{ wft', cw{wft' / cwft' 
u/L ltg ;d"xdf juL{s/0f ul/Psf] 5 . 

wft' (Metal): k]l/of]l8s tflnsfdf wft'x¿ b]a|]lt/ 5g\ . u|'k IA df ePsf Li, Na, K cflb 
tTTjx¿ ;lj|mo wft' x'g\ . kfgL;“u k|ltlj|mof u/L s8f cNsfnL agfpg] ePsfn] oL wft'x¿nfO{ 
cNsfnL wft' elgG5 . To;}u/L u|'k IIA / IIIA -af]/f]gafx]s_ sf tTTjx¿ klg wft' g} x'g\ . 
logLx¿ eg] cNsfnL wft'eGbf s]xL sd ;lj|mo x'G5g\ . u|'k IB b]lv VIIB ;Ddsf tTTjx¿ 
sd ;lj|mo ;ª\j|md0f wft' x'g\, h:t} M Fe, Co, Ni, Ag, Au, Hg, Zn cflb . logLx¿sf] u'0f 
;lj|mo wft' / cwft'sf] lardf kg]{ ePsfn] ;ª\j|md0f wft' elgPsf] xf] . 

cwft' (Non-metal): k]l/of]l8s tflnsfsf] bfof“lt/ cwft'x¿ /flvPsf] 5 . u|'k VIIA df 
/flvPsf F, Cl, I h:tf tTTjx¿ ;lj|mo cwft' x'g\ . logLx¿sf] aflx/L ;]ndf cS6]6 k'/f x'g 
Pp6f dfq On]S6«f]g cfjZos kg]{ ePsfn] logLx¿n] cGo tTTjsf] k/df0f'af6 On]S6«f]g lnO{ 
/f;folgs k|ltlj|mofdf ;lj|mo ¿kdf efu lng ;S5g\ . o;}u/L u|'k VA / VIA df /x]sf O,S, 
P, N cflb klg cwft' x'g\ . 

cw{wft' (Metalloid): k]l/of]l8s tflnsfdf wft' / cwft'sf] lar efudf /x]sf t/ s]xL u'0f 
wft'sf] h:tf] / s]xL cGo u'0f cwft'sf] h:tf] b]vfpg] tTTjx¿nfO{ cw{wft' elgG5 . logLx¿n] 
cf+lzs ¿kdf ljb\o't\\ k|jfx ub{5g\ . logLx¿sf] ;'rfng Ifdtf wft'sf] eGbf sd / cwft'sf] 
eGbf a9L x'G5 . l;lnsg (Si), hd]{lgod (Ge) lj:dy (Bi) cflb cw{wft' x'g\ . 

lj|mofsnfk 7.1 

o; kf7df lbOPsf] cfw'lgs k]l/of]l8s tflnsf cjnf]sg ug'{xf];\ . rf6{ k]k/ jf kmf]6f]skL 
k]k/df To:t} vfnsf] k]l/of]l8s tflnsf agfO{ ;a} tTTjx¿ eg'{xf];\ . o;/L ebf{ wft', cwft' / 
cw{wft'sf] gfd eg] j|mdzM sfnf], lgnf] / /ftf] ;fOgk]gn] n]Vg'xf];\ . tkfO{““n] agfPsf] k]l/of]l8s 
tflnsf / 5'6\ofPsf] wft', cwft' / cw{wft' ldNof] ls ldn]g lzIfsnfO{ b]vfP/ :ki6 x'g'xf];\ . 
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;a ;]nsf] cfwf/df tTTjx¿sf] On]S6«f]g ljGof;  (Electronic configuration of 
elements based on sub shells) 
;a ;]nsf] cfwf/df tTTjx¿sf] k/df0f'sf] On]S6«f]lgs ljGof; xfdLn] sIff 9 df cWoog 
ul/;s]sf 5f}“ . ca s]xLa]/ xfdL sIff 9 df cWoog u/]sf] s'/f k'gM :d/0f u/f}“ M 

kf/df0fljs 
;ª\Vof 

tTTjsf] 
gfd 

On]S6«f]lgs ljGof; ;+o'Hotf 

;]nsf] cfwf/df ;a;]nsf cfwf/df 

K L M N 

1 xfO8«f]hg 1    1s1 1 

2 lxlnod 2    1s2 0 

3 lnlyod 2 1   1s2, 2s1 1 

4 a]l/lnod 2 2   1s2, 2s2 2 

5 af]/f]g 2 3   1s2, 2s22p1 3 

6 sfa{g 2 4   1s2, 2s22p2 4 

7 gfO6«f]hg 2 5   1s2, 2s22p3 3 

8 clS;hg 2 6   1s2, 2s22p4 2 

9 Çnf]l/g 2 7   1s2, 2s22p5 1 

10 lgof]g 2 8   1s2, 2s22p6 0 

11 ;f]l8od 2 8 1  1s2, 2s22p6,3s1 1 

12 DofUg]l;od 2 8 2  1s2, 2s22p6,3s2 2 

13 PNd'lgod 2 8 3  1s2, 2s22p6,3s23p1 3 

14 l;lnsg 2 8 4  1s2, 2s22p6,3s23p2 4 

15 km:kmf]/; 2 8 5  1s2, 2s22p6,3s23p3 3, 5 

16 ;Nkm/ 2 8 6  1s2, 2s22p6,3s23p4 2, 6 

17 Snf]l/g 2 8 7  1s2, 2s22p6,3s23p5 1 

18 cfu{g 2 8 8  1s2, 2s22p6,3s23p6 0 

19 kf]6fl;od 2 8 8 1 1s2, 2s22p6,3s23p6,4s1 1 

20 SoflN;od 2 8 8 2 1s2, 2s22p6,3s23p6,4s2 2 
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s, p, d /  f Ans tTTjx¿ (s, p, d and f-block elements) 

tTTjx¿sf] kf/df0fljs agf]6sf] On]S6«f]lgs ljGof; ubf{ clGtd On]S6«f]g s'g ;a ;]ndf k|j]z 
u5{ eGg] cfwf/df tTTjx¿nfO{ rf/ Ans -;d"x_ df juL{s/0f ul/Psf] 5 . Anssf cfwf/df 
ul/Psf] juL{s/0fcg';f/ tTTjx¿sf] l:ylt tn JofVof ul/Psf] 5 . 

1. s-block elements: tTTjsf] kf/df0fljs agf]6sf] On]S6«f]g ljGof; ubf{ clGtd On]S6«f]g 
s ;a;]ndf k|j]z u5{ eg] To; tTTjnfO{ s-block element elgG5 . k]l/of]l8s 6]ansf] 
u|'k IA / IIA sf tTTjx¿ s-block elements x'g\ . h:t}M Na sf] On]S6«f]g ljGof; 
1s2,2s2 2p6, 3s1 df clGtd On]S6«f]g 3s ;a;]ndf k|j]z u/]sf] 5 . To;}n] Na Pp6f  
s-block element xf] . 

2. p-block elements: tTTjsf] kf/df0fljs agf]6sf] On]S6«f]g ljGof; ubf{ clGtd On]S6«f]g 
p ;a;]ndf k|j]z u5{ eg] To; tTTjnfO{ p-block element elgG5 . k]l/of]l8s 6]ansf] 
IIIA, IVA, VA, VIA, VIIA / 0 u|'ksf tTTjx¿ p-block elements x'g\ . h:t} M 
Cl sf] On]S6«f]g ljGof; 1s2,2s2 2p6, 3s2 3p5 df clGtd On]S6«f]g 3p ;a;]ndf k|j]z 
u/]sf] 5 . To;}n] Cl Pp6f p-block element xf] . 

3. d-block elements: tTTjsf] kf/df0fljs agf]6sf] On]S6«f]g ljGof; ubf{ clGtd On]S6«f]g 
d ;a;]ndf k|j]z u5{ eg] To; tTTjnfO{ d-block element elgG5 . k]l/of]l8s 6]ansf] 
IIIB, IVB, VB, VIB, VIIB, VIII, IB / IIB  u|'ksf tTTjx¿ d-block elements 
x'g\ . h:t} M Cu sf] On]S6«f]g ljGof; 1s2,2s2 2p6, 3s2 3p6, 4s1, 3d10  df clGtd 
On]S6«f]g 3d ;a;]ndf k|j]z u/]sf] 5 . To;}n] Cu Pp6f d-block element xf] . d-
block elements nfO{ ;ª\j|md0f tTjx¿ (transition elements) klg elgG5 . 

4. f-block elements: tTTjsf] kf/df0fljs agf]6sf] On]S6«f]g ljGof; ubf{ clGtd On]S6«f]g 
f ;a;]ndf k|j]z u5{ eg] To; tTTjnfO{ f-block element elgG5 . nfGyfgfO8\ / 
PlS6gfO8\ ;d"xsf nfGyflgod / PlS6lgodafx]s cGo tTTjx¿ f-block elements  
x'g\ . d-block elements nfO{ leqL ;ª\j|md0f tTTjx¿ (inner transition elements) 
klg elgG5 . 

lj|mofsnfk 7.2 
o; kf7df lbOPsf] k]l/of]l8s tflnsf cWoog u/L To;df ePsf tTTjx¿ s'g s'g Ansdf 
k5{g\, kTtf nufpg'xf];\ . cfÇgf] sfkLdf tn lbOP h:tf] tflnsf agfO{ tL tTTjx¿ /fv]/ 
tflnsfdf eg'{xf];\ . 

s-block elements p-block elements d-block elements f-block elements 

    

tTTjx¿sf] ;lj|motf (Reactivity of elements) 
k]l/of]l8s tflnsfsf s'g} u|'k / lkl/o8 /x]sf tTTjx¿sf] ;lj|motf km/s km/s x'G5 . 
tTTjx¿sf] k/df0f'sf] ;fOh, agf]6 / ;a}eGbf aflx/L ;]ndf ePsf On]S6«f]gsf] ;ª\Vofsf] 
cfwf/df tTTjx¿larsf] ;lj|motf t'ngf ug{ ;lsG5 . k]l/of]l8s tflnsfsf] u|'k / lkl/o8df x'g] 
;lj|motf tn rrf{ ul/Psf] 5 .  
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k]l/of]l8s u|'kdf tTTjx¿sf] ;lj|motf  (Reactivity of elements in periodic groups) 

k]l/of]l8s tflnsfsf] k|To]s u|'kdf dflyaf6 tn;Dd ;lj|motf a9\bf] jf 36\bf] j|mddf  
x'G5 . ;fdfGotof wft'sf] ;lj|motf dflyaf6 tn;Dd a9\b} hfG5 eg] cwft'sf] ;lj|motf dflyaf6 
tn;Dd 36\b} hfG5 . 

wft' M ;fdfGotof k]l/of]l8s tflnsfdf wft'x¿sf] ;lj|motf j|mdzM dflyaf6 tn;Dd a9\b}  
hfG5 . k]l/of]l8s u|'kdf hlt tn uof], plt k/df0f'sf] ;fOh a9\b} hfG5 . k/df0f'sf] ;fOh hlt 
7'nf] eof] plt g} wft'x¿sf] aflx/L ;]ndf /x]sf] On]S6«f]g lbg ;Sg] Ifdtf klg a9L g} x'G5 . 
7'nf k/df0f'n] ;fgf k/df0f'n] eGbf ;lhn} cGo tTTjx¿nfO{ On]S6«f]g lbg ;Sg] ePsfn] 
k]l/of]l8s tflnsfsf] k|To]s u|'kdf dflyaf6 tn;Dd ;lj|motf a9\b} hfG5 .  

kf]6fl;odsf] ;lj|motf ;f]l8odsf] eGbf lsg a9L x'G5 t < 

;f]l8od / kf]6fl;od Pp6} u|'k IA df kg]{ tTTjx¿ x'g\ . logLx¿ b'j}sf] aflx/L ;]n jf 
;+o'Hotf ;"rs ;]ndf Pp6f dfq On]S6«f]g x'G5 . To;}n] oL b'j}sf] ;+o'Hotf klg 1 g} x'G5 . Na 
sf] eGbf K sf] kf/df0fljs ;fOh 7'nf] ePsfn] aflx/L ;]ndf /x]sf] On]S6«f]gdf Go'lSno;sf] 
cfsif{0f sd x'G5 . To;}n] Na n] eGbf K n] ;lhn} c¿ tTTjsf] k/df0f'nfO{ lbg ;S5 .  t;y{ 
Na eGbf K a9L ;lj|mo x'G5 .   

cwft' M ;fdfGotof k]l/of]l8s tflnsfdf cwft'x¿sf] ;lj|motf j|mdzM dflyaf6 tn;Dd 36\b} 
hfG5 . k]l/of]l8s u|'kdf hlt tn uof] plt k/df0f'sf] ;fOh a9\b} hfG5 . k/df0f'sf] ;fOh hlt 
7'nf] eof] plt g} cwft'x¿sf] aflx/L ;]ndf cGo tTTjx¿af6 On]S6«f]g cfsif{0f ug{ ;Sg] Ifdtf 
36\b} hfG5 . ;fgf k/df0f'n] 7'nf k/df0f'n] eGbf ;lhn} cGo tTTjx¿af6 On]S6«f]g lng jf 
;fem]bf/L ug{ ;S5g\ . To;}n] k]l/of]l8s tflnsfsf] k|To]s u|'kdf dflyaf6 tn;Dd cwft'sf] 
;lj|motf 36\b} hfG5 .  

Çnf]l/gsf] ;lj|motf Snf]l/gsf] eGbf a9L x'G5, lsg < 

Çnf]l/g / Snf]l/g b'j} u|'k VIIA df kg]{ tTTjx¿ x'g\ . logLx¿ b'j}sf] aflx/L ;]n jf ;+o'Hotf 
;"rs ;]ndf ;ft cf]6f On]S6«f]gx¿ x'G5g\ . logLx¿ b'j}sf] ;+o'Hotf 1 x'G5 . Cl eGbf F sf] 
kf/df0fljs ;fOh ;fgf] ePsfn] aflx/L ;]ndf  cS6]6 k'/f ug{ cGo tTTjsf] k/df0f'af6 
On]S6«f]g ;lhn} cfsif{0f ug{ ;S5 . Go'lSno;sf] cfsif{0f a9L x'g] ePsfn] Cl n] eGbf F n] 
;lhn} c¿ tTTjaf6 On]S6«f]g lng ;S5 .  t;y{ Cl eGbf F a9L ;lj|mo x'G5 .   

lkl/o8df tTTjx¿sf] ;lj|motf (Reactivity of elements in periods) 

k]l/of]l8s tflnsfsf] k|To]s lkl/o8df ePsf ;a} tTTjx¿sf] k/df0f'df ;]nsf] ;ª\Vof a/fa/ 
x'G5 . ltgLx¿sf] aflx/L ;]ndf On]S6«f]gsf] ;ª\Vof eg] km/s km/s x'G5 . ;fdfGotofM 
k]l/of]l8s tflnsfsf] s'g} Ps lkl/o8df u|'k IA af6 IVA ;Dd ;lj|motf 36\\b} hfG5 eg] 
To;kl5 u|'k VIIA ;Dd j|mdzM a9\b} hfG5 . cGTodf u|'k 0 sf tTTjx¿ eg] lglij|mo x'G5g\ . 
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cEof; 

-s_ tnsf k|Zgx¿sf] ;xL ljsNkdf l7s - _ lrx\g nufpg'xf];\ M 

 1. tnsf dWo] s'g rflx“ tTTj cNsfnL wft'sf] pbfx/0f xf] < 

  (i) DofUg]l;od (ii) a]l/lnod 

  (iii)  ;f]l8od (iv)  PNd'lgod 

 2. On]S6«f]lgs ljGof; 1s2, 2s22p6, 3s2  ePsf] tTTj cfw'lgs k]l/of]l8s tflnsfsf] 
 s'g u|'kdf k5{ < 

  (i) IA (ii) IIA   

  (iii)  IIIA (iv)  IVA 

 3. tnsf dWo] s'g tTTj ;a}eGbf a9L ;lj|mo x'G5 < 

  (i)  F (ii)  Cl  

  (iii)  Br (iv)  I 

 4. d]G8]lnesf] k]l/of]l8s tflnsfsf] q'l6 tnsf dWo] s'g xf]Og < 

  (i)  xfO8«f]hgsf] :yfg c:ki6 (ii)  cfO;f]6f]ksf] :yfg c:ki6 

  (iii)  nfGyfgfO8 / PlS6gfO8sf] :yfg c:ki6  

  (iv)  ;f]l8odsf] :yfg c:ki6 

 5. tnsf dWo] s'g tTTjnfO{ cw{wft'sf] ¿kdf lrlgG5 < 

  (i)  S  (ii)  Al 

  (iii)  Ge (iv)  I 

-v_ tnsf k|Zgx¿sf] pTt/ lbg'xf];\ M 

 1. d]G8]lnesf] k]l/of]l8s lgod n]Vg'xf];\ . d]G8]lnesf] k]l/of]l8s tflnsfsf] dxTTj 
:ki6 kfg'{xf];\ . 

 2. d]G8]lnesf] k]l/of]l8s tflnsfdf ePsf s'g} b'O{ cf]6f q'l6x¿ pNn]v u/L tL q'l6 
;Rofpg cfw'lgs k]l/of]l8s tflnsf ;kmn eof] jf ePg, d"Nofª\sg ug'{xf];\ .  

 3. cfw'lgs k]l/of]l8s lgod n]Vg'xf];\ . cfw'lgs k]l/of]l8s tflnsfsf] s'g} rf/ 
ljz]iftf pNn]v ug'{xf];\ . 

 4. tn lbOPsf tTjx¿ A / B sf] On]S6«f]g ljGof; cWoog u/L tn lbOPsf 
k|Zgx¿sf] pTt/ lbg'xf];\ M 

  A = 1s2, 2s22p6, 3s23p6, 4s1 B = 1s2, 2s2 2p4 
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  (i) tTTjx¿ A / B k]l/of]l8s tflnsfsf] s'g s'g u|'kdf k5{g\ < 

  (ii) tTTjx¿ A / B k]l/of]l8s tflnsfsf] s'g s'g lkl/o8df k5{g\ < 

  (iii) A / B sf] ;+o'Hotf lgsfNg'xf];\ . 

  (iv) A / B ldn]/ aGg] of}lussf] c0f';"q n]Vg'xf];\ . 

  (v) A / B s'g s'g Ansdf kg]{ tTTjx¿ x'g\, lsg < sf/0f n]Vg'xf];\ . 

 5. cw{wft' eg]sf] s] xf] < s'g} ltg cf]6f pbfx/0f lbO{ k]l/of]l8s tflnsfdf 
ltgLx¿sf] :yfg klxNofpg'xf];\ . 

 6. cNsfnL wft' k]l/of]l8s tflnsfsf] s'g u|'kdf /x]sf 5g\ < ltgLx¿nfO{ lsg 
cNsfnL wft' elgPsf] xf] < sf/0f v'nfpg'xf];\ . 

 7. d]G8]lnesf] k]l/of]l8s tflnsf / cfw'lgs k]l/of]l8s tflnsflar km/s 
5'6\ofpg'xf];\ . 

 8. Na / K dWo] s'g a9L ;lj|mo tTTj xf] < sf/0f;lxt n]Vg'xf];\ . 

 9. O / S dWo] s'g tTTjsf] ;lj|motf a9L xf]nf, lsg < n]Vg'xf];\ . 

 10. p-block element eGgfn] s:tf tTTjx¿nfO{ hgfp“5 < s'g} kf“r cf]6f pbfx/0f 
lbg'xf];\ . 

 11. tn lbOPsf tTTjx¿ s, p, d jf f s'g Ansdf k5{g\, tflnsf agfO{ n]Vg'xf];\ .  

   Na, K, Cu,  Zn, U, Lr, Lu, Be, O,  
   Si, Al, F,  C, Ca, Fe, Mn, Cr  and  Ra 

 12. wft' / cwft'lar km/s 5'6\ofO{ k]l/of]l8s tflnsfdf ltgLx¿sf] :yfg pNn]v 
ug'{xf];\ . 

kl/of]hgf sfo{ 

tkfO{“sf] kf7\o k':tsdf lbOPsf] k]l/of]l8s tflnsf cjnf]sg u/L 7'nf] rf6{ k]k/df k]l/of]l8s 
tflnsf agfO{ To;df wft', cwft' / cw{wft' 5'6\ofpg km/s km/s /ª eg'{xf];\ / sIffdf k|:t't 
ug'{xf];\ . 

zAbfjnL  

s, p, d, f-block: ;a;]nsf] cfwf/df k/df0f'sf] ;+/rgf tof/ ubf{ j|mdzM s, p, d / f ju{df kg]{ 
tTTjx¿sf] ;d"x 

cS6]6 (Octet) : k/df0f'sf] aflx/L ;]ndf cf7 cf]6f On]S6«f]g eO{ ;]n k"0f{ ePsf] cj:yf 

lglij|mo Uof“; M k/df0f'sf] aflx/L ;]n k"0f{ eO{ /f;folgs k|ltlj|mofdf efu glng] 0 ;d"xsf 
tTTjx¿ 
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PsfO  8 /f;folgs k|ltlj|mof (Chemical Reaction)  

sfuh afNbf / bfp/f afNbf v/fgL ag]sf] xfdLn] b]v]sf 5f}“ . dl6t]n afNbf w'jf“sf] d':nf] 
lg:sG5 . o:tf] kl/jt{g x'“bf Ps k|sf/sf] kbfy{ csf]{ k|sf/df kl/jt{g x'G5 . o:tf] kl/jt{gnfO{ 
s] elgG5 < o;f] lsg ePsf] xf]nf < s]xLa]/ Wofg lbP/ ;f]Rg'xf];\ t . k|jm[ltdf kfOg] kbfy{x¿df 
ls t ef}lts kl/jt{g x'G5 ls t /f;folgs kl/jt{g . /f;folgs kl/jt{g x'“bf Ps k|sf/sf] 
kbfy{ csf]{ k|sf/sf] kbfy{ aGg k'U5 . /f;folgs kl/jt{g x'g] k|lj|mofnfO{ /f;folgs k|ltlj|mofsf] 
¿kdf JoSt ul/G5 . o;af/] xfdLn] sIff 9 df g} cWoog ul/;s]sf 5f}“ . o; kf7df eg] xfdL 
ljleGg k|sf/sf /f;folgs k|ltlj|mofx¿, /f;folgs k|ltlj|mofdf k|efj kfg]{ tTTjx¿ / 
/f;folgs ;dLs/0f h:tf ljifodf yk cWoog ug]{ 5f}“ . 

/f;folgs k|ltlj|mof (Chemical reaction) 

/f;folgs kl/jt{g x'“bf k|ltlj|mof/t kbfy{ (reactants) x¿sf] c0f'df /x]sf] aG8, tfk, rfk, 
pTk|]/s cflbsf sf/0f 6'6\g hfG5 . k|ltlj|mof/t kbfy{x¿sf] k/df0f' / c0f'x¿lar ;f6k]m/, 
;ª\u7g jf lj36g eO{ gofF pTkflbt kbfy{ (products) aG5, o:tf] k|lj|mofnfO{ /f;folgs 
k|ltlj|mof (chemical reaction) elgG5 . /f;folgs  k|ltlj|mofnfO{ ;"q ;dLs/0fåf/f JoSt 
ul/G5 . /f;folgs k|ltlj|mofdf ;+nUg / pTkflbt kbfy{x¿sf] ;ª\s]t tyf ;"qx¿åf/f k|ltlglwTj 
ug]{ tl/sfnfO{ /f;folgs ;dLs/0f (chemical equation) elgG5 . 

/f;folgs k|ltlj|mofsf lsl;d (Types of chemical reaction) 

k|ltlj|mof/t kbfy{x¿ /f;folgs kl/jt{g eO{ pTkflbt kbfy{ aGg] k|lj|mofsf cfwf/df /f;folgs 
k|ltlj|mofnfO{ ljleGg lsl;ddf ljefhg ul/Psf] 5 . /f;folgs k|ltlj|mofsf s]xL dxTTjk"0f{ 
k|sf/x¿ tn rrf{ ul/Psf] 5 . 

;+of]hg k|ltlj|mof (Combination reaction) 

b'O{ jf b'O{eGbf a9L k|ltlj|mof/t kbfy{x¿ ldnL Pp6f dfq pTkflbt kbfy{ aGg] /f;folgs 
k|ltlj|mofnfO{ ;+of]hg k|ltlj|mof (combination reaction) elgG5 . pbfx/0fsf nflu tn 
lbOPsf s]xL /f;folgs k|ltlj|mofsf ;dLs/0fx¿ x]/f}“ M 

kf]6fl;od + Snf]l/g   kf]6fl;od Snf]/fO8 

2K + Cl2    2KCl 

;f]l8od +clS;hg    ;f]l8od cS;fO8 

4Na + O2    2Na2O 

PNd'lgod+gfO6«f]hg   PNd'lgod gfO6«fO8 

2Al + N2    2AlN 

;f]l8od +Snf]l/g   ;f]l8od Snf]/fO8 
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2Na + Cl2    2NaCl 

gfO6«f]hg+xfO8«f]hg   Pdf]lgof 

N2 + 3H2    2NH3 

cfO/g+clS;hg   km]l/s cS;fO8 

4Fe + 3O2    2Fe2O3 

ljefhg k|ltlj|mof  (Decomposition reaction) 

tfk, rfk / cGo sf/0fn] Pp6f dfq k|ltlj|mof/t kbfy{ ljefhg eO{ b'O{ jf b'O{eGbf a9L 
pTkflbt kbfy{ aGg] /f;folgs k|ltlj|mofnfO{ ljefhg k|ltlj|mof (decomposition reaction) 
elgG5 . pbfx/0fsf nflu tn lbOPsf s]xL /f;folgs k|ltlj|mofsf ;dLs/0fx¿ x]/f}“ M 

kfgL     xfO8«f]hg + clS;hg 

2H2O    2H2 + O2 

Pdf]lgod xfO8«f]S;fO8 Pdf]lgof + kfgL 

NH4OH   NH3  + H2O 

xfO8«f]hg k]/f]S;fO8  kfgL + clS;hg 

2H2O2   2H2O + O2 
SoflN;od sfaf]{g]6   SoflN;od cS;fO8 + sfa{g 8fOcS;fO8   

CaCO3         CaO + CO2 

kf]6fl;od Snf]/]6           kf]6fl;od Snf]/fO8 + clS;hg 

2KClO3        2KCl + 3O2 

  

lj:yfkg k|ltlj|mof (Displacement reaction) 

/f;folgs k|ltlj|mof x'“bf Pp6f k|ltlj|mof/t kbfy{sf] k/df0f' jf /]l8snnfO{ csf]{ k|ltlj|mof/t 
kbfy{sf] k/df0f' jf /]l8snnfO{ lj:yfkg u/L gof“ pTkflbt kbfy{x¿ aGg] k|ltlj|mofnfO{ lj:yfkg  
k|ltlj|mof (displacement reaction) elgG5 . pbfx/0fsf nflu tn lbOPsf s]xL lj:yfkg 
k|ltlj|mofsf  ;dLs/0fx¿ x]/f}“ M 

kf]6fl;od+ xfO8«f]Snf]l/s cDn  kf]6fl;od Snf]/fO8+ xfO8«f]hg 

2K + 2HCl    2KCl+ H2 

SoflN;od+ ;NÇo'l/s cDn  SoflN;od ;Nkm]6 +xfO8«f]hg 

Ca + H2SO4   CaSO4 + H2 
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;f]l8od Snf]/fO8+l;Ne/ gfO6]«6 ;f]l8od gfO6]«6 +l;Ne/Snf]/fO8 

NaCl + AgNO3   NaNO3 + AgCl 

cDn Iff/ k|ltlj|mof  (Acid base reaction) 

cDn / Iff/ Ps cfk;df ldl;Pkl5 logLx¿lar /f;folgs k|ltlj|mof eO{ gof“ kbfy{x¿ aG5g\ . 
o;/L cDn / Iff/lar /f;folgs k|ltlj|mof eO{ nj0f / kfgL aGg] lj|mofnfO{ cDn Iff/ k|ltlj|mof 
elgG5 . cDn Iff/ k|ltlj|mofsf j|mddf cDnsf] cDnLokgf / Iff/sf] Iff/Lokgf x6\g uO{ t6:y 
kbfy{x¿ aG5g\ . To;}n] o; k|sf/sf] k|ltlj|mofx¿nfO{ lg/fs/0f k|ltlj|mof (neutralization 
reaction) klg elgG5 .  

cDn Iff/ k|ltlj|mofsf s]xL pbfx/0fx¿ tn lbOPsf] 5 M 

;f]l8od xfO8«f]S;fO8 + xfO8«f]Snf]l/s cDn   ;f]l8od Snf]/fO8 + kfgL 

NaOH + HCl   NaCl+ H2O 

kf]6fl;od xfO8«f]S;fO8 + gfOl6«s cDn   kf]6fl;od gfO6]«6 + kfgL 

KOH + HNO3   KNO3 + H2O 

SoflN;od cS;fO8 + xfO8«f]Snf]l/s cDn   SoflN;od Snf]/fO8 + kfgL 

CaO + 2HCl    CaCl2 + H2O 

km]/; cS;fO8 + ;NÇo'l/s cDn  km]/; ;Nkm]6 + kfgL 

FeO+  H2SO4   FeSO4 + H2O 

/f;folgs k|ltlj|mofdf k|efj kfg]{ tTTjx¿ (Factors affecting chemical 
reaction) 

/f;folgs k|ltlj|mof km/s km/s b/df x'G5 . s'g} kbfy{x¿larsf] k|ltlj|mof tLj| ultdf x'G5 eg] 
cGo kbfy{larsf] /f;folgs k|ltlj|mof dGb ultdf x'g] u5{ . k|ltlj|mof/t kbfy{x¿ ;Dks{df 
cfPdf dfq klg s]xL /f;folgs k|ltlj|mof x'g hfG5 eg] s]xL k|ltlj|mofsf nflu tfk, rfk, 
pTk|]/s cflb h:tf cGo cj:yfx¿sf] cfjZostf k5{ . oxf“ xfdL /f;folgs k|ltlj|mofsf] b/ 
36a9 u/fpg] tTTjx¿sf] ljifodf cWoog ub}{ 5f}“ .  

/f;folgs k|ltlj|mofsf] b/df k|efj kfg]{ tTTjx¿ lgDgfg';f/ 5g\ M 

tfkj|md (Temperature) 

;fdfGotof k|ltlj|mof/t kbfy{x¿sf] tfkj|md j[b\lw ubf{ /f;folgs k|ltlj|mofsf] b/ klg a9\5 . 
tfkj|md 36fPdf /f;folgs k|ltj|mofsf] b/ klg 36\5 . tfkj|md j[b\lw ug{ k|ltlj|mof/t kbfy{nfO{ 
pko'St 9ª\un] ttfpg] ul/G5 . k|ltlj|mof/t kbfy{sf] tfkj|md j[b\lw ub}{ hf“bf ltgLx¿sf c0f'x¿ 
a9L rnfodfg x'g hfG5g\ . c0f' 6'lj|mg] / k'gM ;+of]hg x'g] sfd l56f] l56f] x'G5 . o;/L tfkj|md 
a9\bf /f;folgs k|ltlj|mofsf] b/ j[b\lw x'G5 . 
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lj|mofsnfk  8.1 

cfjZos ;fdu|L M xf8{ Unf; las/, cf]bfg, jfo/ uh, l:kl/6 NofDk, ydf]{ld6/, Unf; /8 

cfjZos /;fog M kf]6fl;od yfof];Nkm]6, lkmSsf ;NÇo'l/s Pl;8, kfgL, kf]6fl;od 
k/DofGufg]6 (KMnO4) sf] 3f]n, cShflns Pl;8  

ljlw M ;j{k|yd b'O{ cf]6f las/df cShflns Pl;8sf] lj|m:6n /fVg'xf];\ . k|To]s las/df 10 ml 
hlt lkmSsf ;NÇo'l/s Pl;8 yKg'xf];\ . ca b'j} las/df sl/a 5 ml kf]6fl;od k/DofGufg]6sf] 
3f]n /fVg'xf];\ . b'j} las/sf 3f]nx¿nfO{ s]xLa]/ Unf; /8n] rnfpg'xf];\ / cjnf]sg ug{'xf];\ . 
b'j} las/sf 3f]nx¿ u'nfkmL /ªsf b]lvG5g\ . ca Pp6f las/sf] ld>0fnfO{ l:kl/6 NofDksf] 
;xfotfn] sl/a 60-80 l8u|L ;]lN;o;;Dd ttfpg'xf];\ . s'g las/sf] 3f]nsf] /ª l56f] x/fp“5 
cjnf]sg ug'{xf];\ . 

cjnf]sg M ;'?df b'j} 3f]nsf] /ª u'nfkmL lyof] . ttfPsf] las/sf] 3f]nsf] /ª l56f] x/fP/  
uof] . t/ gttfPsf] las/sf] 3f]nsf] u'nfkmL /ª w]/} a]/kl5 dfq x/fP/ uof] . 

lgisif{ M tfkj|md j[b\lw ubf{ cShflns Pl;8, kf]6fl;od k/DofGufg]6 / ;NÇo'l/s Pl;8larsf] 
/f;folgs k|ltlj|mofsf] b/ klg a9\of] . 

rfk (Pressure) 

Uof“;x¿larsf] /f;folgs k|ltlj|mof k|ltlj|mof/t cj:yfsf] rfkdf lge{/ ub{5 . ;fdfGotof 
Uof“;sf] rfk j[b\lw x'“bf /f;folgs k|ltlj|mofsf] b/ klg j|mdzM a9\b} hfG5 . a9L rfk ePsf] 
cj:yfdf /f;folgs k|ltlj|mof l56f] x'G5 . sltko Uof“;x¿larsf] /f;folgs k|ltlj|mof pRr 
rfkdf dfq ;Dej x'G5 . h:t} gfO6«f]hg / xfO8«f]hglar /f;folgs k|ltlj|mof eO{ Pdf]lgof Uof“; 
pTkfbg ubf{ pRr rfksf] cfjZostf k5{ . 

 

N2+ 3H2    2NH3 

;txsf] If]qkmn (Surface area) 

/f;folgs k|ltlj|mof x'“bf k|ltlj|mof/t kbfy{x¿sf] Ps cfk;df ;Dks{df cfpg] ;txsf] If]qkmn 
sd eP /f;folgs k|ltlj|mof l9nf] x'G5 . t/ ;txsf] If]qkmn a9L ePdf /f;folgs k|ltlj|mof 
klg l56f] x'G5 . To;}n] k|ltlj|mof/t kbfy{x¿sf] ;txsf] If]qkmn j[b\lw u/]/ /f;folgs 
k|ltlj|mofsf] b/ a9fpg ;lsG5 . 

lj|mofsnfk 8.2 

cfjZos ;fdu|L M las/, kfgL, Unf; /8, 6k Kofg t/fh', rDrf, d]hl/ª l;lnG8/, jfr Unf; 

cfjZos /;fog M lhª\ssf] w'nf], lhª\ssf 6'j|mfx¿, lkmSsf xfO8«f]Snf]l/s Pl;8 

ljlw M ;j{k|yd b'O{ cf]6f las/df 20/20 ml lkmSsf xfO8«f]Snf]l/s Pl;8 /fVg'xf];\ . Pl;8sf] 
cfotg gfKg d]hl/ª l;lnG8/sf] k|of]u ug'{xf];\ . 6k Kofg Aofn]G;sf] ;xfotfn] 2 u|fd 

pRr rfk 
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lhª\ssf 6'j|mf hf]v]/ jfr Unf;df /fVg'xf];\ . To;}u/L 2 u|fd lhª\ssf] w'nf] hf]v]/ csf]{ jfr 
Unf;df /fVg'xf];\ . jfr Unf;df /flvPsf] lhª\ssf] w'nf] / 6'j|mfx¿ 2 5'6\6f5'6\6} las/df 
Ps;fy vGofpg'xf];\ . ca s]xLa]/ b'j} las/sf] ld>0fnfO{ Unf; /8n] rnfpg'xf];\ . s'g 
las/df /f;folgs k|ltlj|mof l56f] eof], cjnf]sg ug'{xf];\ . s'g las/df Uof“;sf kmf]sfx¿ l56f] 
l56f] lgl:sP < cjnf]sg u/L lgisif{df k'Ug'xf];\ . 

cjnf]sg M lhª\ssf] w'nf] /flvPsf] las/df Uof; l56f] l56f] lg:sG5 . oxL las/df /f;folgs 
k|ltlj|mof l56f] ;DkGg x'G5 . o; las/df /f;folgs k|ltlj|mof eO;Sbf klg csf]{ las/df 
lhª\ssf 6'j|mfx¿ af“sL g} b]lvG5g\ . 

lgisif{ M w'nf] lhª\ssf] ;txsf] If]qkmn a9L ePsfn] Pl;8;“usf] k|ltlj|mof pRr b/df  
eof] . lhª\ssf] 6'j|mfsf] ;txsf] If]qkmn sd ePsfn] /f;folgs k|ltlj|mofsf] b/ l9nf  
eof] . To;}n] k|ltlj|mof/t kbfy{x¿sf] cfk;df ;Dks{df cfpg] ;txsf] If]qkmn a9\bf /f;folgs 
k|ltlj|mofsf] b/ klg j[b\lw x'G5 . 

k|sfz  (Light) 

s'g} /f;folgs k|ltlj|mof x'g k|sfzsf] cfjZostf k5{ . k|sfzsf] pkl:yltdf /f;folgs 
k|ltlj|mofsf] b/ a9\g hfG5 . tnsf /f;folgs k|ltlj|mofx¿ k|sfzsf] pkl:yltdf x'G5g\ . 

 

 6CO2+ 6H2O    C6H12O6 + 6O2 

3O2          UV-light                  2O3 

pTk|]/s (Catalyst) 

/f;folgs k|ltlj|mofsf] b/nfO{ a9fpg] jf 36fpg] /f;folgs kbfy{x¿nfO{ pTk|]/s elgG5 . oL 
kbfy{x¿ /f;folgs k|ltlj|mof ;lsPkl5 vr{ x“'b}gg\ / kl/jt{g klg x'“b}gg\ . logLx¿n] s]jn 
/f;folgs k|ltlj|mofsf] b/nfO{ a9fpg] jf 36fpg] sfd dfq ub{5g\ . /f;folgs k|ltlj|mofsf] 
b/nfO{ a9fpg] pTk|]/s kbfy{nfO{ ;sf/fTds pTk|]/s (positive catalyst) elgG5 . To;}u/L 
/f;folgs k|ltlj|mofsf] b/nfO{ 36fpg] pTk|]/s kbfy{x¿nfO{ gsf/fTds pTk|]/s (negative 
catalyst) elgG5 . h:t} M 

2KClO3    2KCl + 3O2 

oxf“ MnO2  n] ;sf/fTds pTk|]/ssf] sfo{ u5{ . 

2H2O2     2H2O + O2 

oxf“ MnO2 n] ;sf/fTds pTk|]/ssf] sfo{ u5{ . 

2H2O2     2H2O + O2 

oxf“ C3H5(OH)3 n] gsf/fTds pTk|]/ssf] sfo{ u5{ . 

  

C3H5(OH)3

;"o{sf] k|sfz 

MnO2 

MnO2 
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pTk|]/ssf ljz]iftfx¿  (Characteristics of catalyst) 

-s_ /f;folgs k|ltlj|mofsf] cGTodf pTk|]/ssf] lk08 / /f;folgs agf]6df s'g} kl/jt{g  
x“'b}g . 

-v_ logLx¿n] k|ltlj|mofnfO{ ;'? u/fpg] sfd ub}{gg\ . t/ ;'? eO;s]sf] /f;folgs k|ltlj|mofsf] 
ultnfO{ 36a6 eg] u/fp“5g\ . 

tfk bfos / tfk zf]ifs k|ltlj|mof (Exothermic and endothermic reaction) 

/f;folgs k|ltlj|mofx¿ tfkdf ePsf] kl/jt{gsf sf/0f x'g] ub{5g\ . To;}n] /f;folgs  
k|ltlj|mof x''“bf aflx/af6 tfk k|fKt ug]{ jf tfk pTkGg x'g] cfwf/df logLx¿nfO{ 2 efudf 
ljefhg ug{ ;lsG5 . /f;folgs k|ltlj|mof x'“bf tfk lng] k|ltlj|mofnfO{ tfk zf]ifs k|ltlj|mof 
(endothermic reaction) elgG5 / tfk lbg] k|ltlj|mofnfO{ tfk bfos k|ltlj|mof (exothermic 
reaction) elgG5 . 

tfk bfos k|ltlj|mofsf s]xL pbfx/0fx¿ 

C+ O2       CO2+ Heat 

Zn + 2HCl      ZnCl2 + H2+ Heat 

tfk zf]ifs k|ltlj|mofsf s]xL pbfx/0fx¿ 

N2+ O2+ Heat     2NO 

2NaCl+ Heat     2Na +Cl2 

;f/f+z 

1. /f;folgs kl/jt{g x'“bf Ps k|sf/sf] kbfy{ csf]{ k|sf/sf] kbfy{df ¿kfGt/0f x'G5 . 
o;nfO{ /f;folgs k|ltlj|mof elgG5 . 

2. ;fdfGotof /f;folgs k|ltlj|mof rf/ k|sf/sf x'G5g\ M ;+of]hg k|ltlj|mof, ljefhg 
k|ltlj|mof, lj:yfkg k|ltlj|mof / cDn Iff/ k|ltlj|mof . 

3. tfkj|md, k|sfz, rfk, pTk|]/s, ;txsf] If]qkmn cflb /f;folgs k|ltlj|mofdf k|efj kfg]{ 
tTTjx¿ x'g\ . oL tTTjx¿n] /f;folgs k|ltlj|mofsf] b/ 36fpg] jf a9fpg] sfo{ u5{g\ . 

4. cfÇgf] /f;folgs cj:yfdf kl/jt{g geO{ /f;folgs k|ltlj|mofsf] b/nfO{ 36fpg] jf 
a9fpg] kbfy{x¿nfO{ pTk|]/s elgG5 . 

5. /f;folgs k|ltlj|mofsf] j|mddf tfk ;f]:g] k|ltlj|mofnfO{ tfk zf]ifs / tfk lbg] 
k|ltlj|mofx¿nfO{ tfk bfos k|ltlj|mof elgG5 . 
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cEof; 

-s_ tnsf k|Zgx¿sf] ;xL pTt/df l7s lrx\g  -_ nufpg'xf];\ M 

 1. b'O{ jf ;f]eGbf a9L kbfy{x¿ ldn]/ Pp6f dfq pTkflbt kbfy{ aGg] /f;folgs 
k|ltlj|mofnfO{ s'g k|sf/sf] k|ltlj|mof elgG5 < 

  (i)  ;+of]hg k|ltlj|mof (ii)  ljefhg k|ltlj|mof 

  (iii)  lj:yfkg k|ltlj|mof (iv)  cDn Iff/ k|ltlj|mof 

 2. tn lbOPsf k|ltlj|mof/t kbfy{lar x'g] k|ltlj|mofdWo] s'g rflxFlg/fs/0f k|ltlj|mof 
xf] < 

  (i) h:tf / xfO8«f]Snf]l/s Pl;8  

  (ii) ;f]l8od cS;fO8 / xfO8«f]Snf]l/s Pl;8 

  (iii) SoflN;od sfaf]{g]6 / ;NÇo'l/s Pl;8  

  (iv) kf]6fl;od / Snf]l/g 

 3. la?jfn] sfa{g 8fOcS;fO8 / kfgLaf6 Un'sf]h agfpg] /f;folgs k|ltlj|mofsf 
nflu tnsf dWo] s'g cj:yf cfjZos k5{ < 

  (i)  tfkj|md  (ii) rfk 

  (iii)  k|sfz  (iv)  Wjlg 

 4. SoflN;od sfaf]{g]6nfO{ ttfp“bf x'g] /f;folgs k|ltlj|mof s'g k|sf/sf] xf] < 

  (i)  ;+of]hg k|ltlj|mof (ii)  ljefhg k|ltlj|mof 

  (iii)  lj:yfkg k|ltlj|mof (iv)  cDn Iff/ k|ltlj|mof 

 5. gfO6«f]hg / xfO8«f]hglar /f;folgs k|ltlj|mof u/fO{ Pdf]lgof Uof“; pTkfbg ubf{ 
tnsf dWo] s'g cj:yf cfjZos kb}{g < 

  (i)  pRr rfk  (ii)  pRr tfkj|md 

  (iii)  kmnfd pTk|]/s (iv)  cN6«fefof]n]6 k|sfz 

-v_ tnsf k|Zgx¿sf] pTt/ lbg'xf];\ M 

 1. /f;folgs k|ltlj|mof eg]sf] s] xf] < /f;folgs k|ltlj|mofsf] b/nfO{ c;/ kfg]{ s'g} 
rf/ tTTjx¿ pNn]v ug'{xf];\ . 

 2. ;+of]hg k|ltlj|mof eGgfn] s:tf] k|ltlj|mofnfO{ a'emfp“5 < o;sf s'g} b'O{ cf]6f 
pbfx/0f ;Gt'lnt /f;folgs ;dLs/0f;lxt n]Vg'xf];\ . lj:yfkg k|ltlj|mof eg]sf] s] 
xf] < s'g} b'O{ cf]6f pbfx/0f lbO{ :ki6 kfg'{xf];\ . 
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 3. ljefhg k|ltlj|mofsf] s'g} b'O{ cf]6f pbfx/0f ;Gt'lnt /f;folgs ;dLs/0f;lxt 
n]Vg'xf];\ . 

 4. cDn Iff/ k|ltlj|mofsf] s'g} b'O{ cf]6f pbfx/0f lbg'xf];\ . o:tf] k|ltlj|mofnfO{ lsg 
lg/fs/0f k|ltlj|mof elgG5, sf/0f lbg'xf];\ . 

 5. tfkj|md j[b\lw x'“bf /f;folgs k|ltlj|mofsf] b/ klg a9\5 eGg] s'/f k|dfl0ft ug{ s'g} 
Pp6f k|of]usf] ;lj:tf/ j0f{g ug'{xf];\ . 

 6. tfk bfos / tfk zf]ifs k|ltlj|moflar pbfx/0f;lxt km/s 5'6\ofpg'xf];\ . 

 7. pTk|]/s eg]sf] s] xf] < /f;folgs k|ltlj|mofdf pTk|]/ssf] k|of]u lsg ul/G5, 
n]Vg'xf];\ . 

 8. tn lbOPsf c;Gt'lnt ;"q ;dLs/0fx¿nfO{ ;Gt'lnt ;"q ;dLs/0f agfO{  
n]Vg'xf];\ M 

(i) K+ O2  K2O 

(ii) Au + Cl2  AuCl3 

(iii) Mg + N2  Mg3N2 

(iv) CaCO3  CaO + CO2 

(v) Fe+ CuSO4  FeSO4 + Cu 

(vi) H2SO4 + NaOH  Na2SO4+ H2O 

(vii) HCl + K2O  KCl+ H2O 

(viii) HNO3+ Ca(OH)2  Ca(NO3)2+ H2O 

 9. tn lbOPsf zAb ;dLs/0fx¿nfO{ ;Gt'lnt ;"q ;dLs/0fdf n]Vg'xf];\ M 

  (i) sk/ + clS;hg    So'lk|s cS;fO8 

  (ii) DofUg]l;od + Snf]l/g    DofUg]l;od Snf]/fO8 

  (iii) xfO8«f]hg +  clS;hg    xfO8«f]hg k]/f]S;fO8 

  (iv) gfO6«f]hg + xfO8«f]hg    Pdf]lgof  

  (v) PNd'lgod + gfO6«f]hg     PNd'lgod gfO6«fO8 

  (vi) SoflN;od sfaf]{g]6     sfa{g 8fOcS;fO8 +  
         SoflN;od cS;fO8 

  (vii) lhªs + xfO8«f]Snf]l/s Pl;8   lhª\s Snf]/fO8 +  
         xfO8«f]hg 

  (viii) SoflN;od cS;fO8 + kfgL   SoflN;od xfO8«f]S;fO8 
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 10. tnsf kbfy{x¿larsf] /f;folgs k|ltlj|mofaf6 s] s] aG5g\ < /f;folgs 
k|ltlj|mofsf] ;Gt'lnt ;dLs/0f;lxt n]Vg'xf];\ . 

  (i) DofUg]l;od xfjfdf aNbf 

  (ii) gfO6«f]hg / xfO8«f]hgnfO{ pRr tfkj|md / pRr rfkdf /f;folgs k|ltlj|mof 
 u/fp“bf 

  (iii) ;f]l8od cS;fO8nfO{ ;NÇo'l/s Pl;8 ePsf] las/df /fVbf 

  (iv) tfdfsf] ef“8f]df xfO8«f]Snf]l/s Pl;8 /fVbf  

  (v) xfO8«f]hg k]/f]cS;fO8nfO{ DofGuflgh 8fOcS;fO8sf] pkl:yltdf ljR5]bg 
 u/fp“bf 

  (vi) kf]6fl;od / xfO8f]Snf]l/s Pl;8sf lardf /f;folgs k|ltlj|mof u/fp“bf  

  (vii) SoflN;od sfaf{]g]6 / xfO8«f]Snf]l/s Pl;8sf] lardf /f;folgs k|ltlj|mof
 u/fp“bf 

  (viii) SoflN;od xfO8«f]cS;fO8df sfa{g 8fOcS;fO8 Uof“; k7fp“bf 

  (ix) kf]6fl;od wft'sf] 6'j|mfnfO{ kfgLdf /fVbf  

kl/of]hgf sfo{  

Pp6f lunf;df v/fgL kfgL tof/ kfg'{xf];\ . ln6\d;sf] ;xfotfn] o;sf] cDnLo jf Iff/Lo u'0f 
kTtf nufpg'xf];\ . To;}u/L csf]{ lunf;df sfutL kfgL tof/ kfg'{xf];\ . o;sf] klg cDnLo jf 
Iff/Lo u'0f ln6\d;sf] ;xfotfn] kTtf nufpg'xf];\ . sl/a a/fa/ dfqfdf v/fgL kfgL / sfutL 
kfgLnfO{ t];|f] lunf;df vGofpg'xf];\ . ca ag]sf] ld>0fsf] klg cDnLo jf Iff/Lo u'0f ln6\d;sf] 
;xfotfn] k/LIf0f ug'{xf];\ . o;af6 s] l;Sg'eof] < ;+lIfKt k|ltj]bg agfO{ sIffdf ;'gfpg'xf];\ . 
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PsfO  9 cDn, Iff/ / nj0f (Acid, Base and Salt) 

crf/ vf“bf cldnf], ltt] s/]nf vf“bf lttf] / g'g vf“bf g'lgnf] dx;'; x'G5 . o:tf] lsg ePsf] 
xf]nf < slxn] ljrf/ ug'{ePsf] 5 < o;sf] sf/0f j|mdzM cDn, Iff/ / nj0fn] ubf{ xf] . k|s[ltdf 
k|z:t dfqfdf k|fs[lts jf dfgj lgld{t csfa{lgs j:t'x¿ kfOG5g\ . ltgLx¿nfO{ j|mdzM cDn, 
Iff/ / nj0fdf ljefhg ug{ ;lsG5 . kmnk'mn / t/sf/Lx¿df  w]/} k|sf/sf cDnx¿ kfOG5g\ . 
;fa'g agfp“bf k|of]u ul/g] sfl:6s ;f]8f Ps Iff/ xf] . xfd|f] b}lgs hLjgdf cf}ifwL agfpg 
w]/}h;f] nj0fx¿ k|of]u ul/G5g\ . o; PsfOdf xfdL cDn, Iff/ / nj0fsf] kl/ro, u'0f / ltgsf] 
pkof]lutfsf af/]df cWoog ug]{ 5f}“ . 

cDn (Acid) 

cDnnfO{ cª\u|]hLdf Pl;8 (acid) elgG5 . of] zAb 
Nofl6g zAb Pl;8; (acidus) af6 cfPsf] xf], h;sf] 
cy{ cldnf] -sour_ x'G5 . vfgfdf x'g] cDnsf sf/0f w]/} 
j:t'x¿sf] :jfb cldnf] x'G5 . sfutL, ;'Gtnf h:tf 
kbfy{x¿ ;fOl6«s cDn -citric acid_, ef]u6] 6f6{l/s 
cDn -tartaric acid_ sf sf/0fn] cldnf] :jfbsf  
x'G5g\ . To;}u/L cldnf] b'wdf NoflS6s cDn  
-lactic acid_ / leg]u/ -vinegar_ df Pl;l6s Pl;8  
-acetic acid_  kfOG5g\ . le6fldg C df P:sle{s cDn 
-ascorbic acid_ kfOG5 . 

;fdfGotof k|of]uzfnfdf k|of]u ul/g] s8f cDnx¿df 
xfO8«f]Snf]l/s, gfOl6«s / ;NÇo'l/s cDn k5{g\ eg]  
sfaf]{lgs / Pl;l6s cDnx¿ sdhf]/ vfnsf cDnx¿  
x'g\ . ;a} k|sf/sf cDnx¿nfO{ kfgLdf 3'nfp“bf 
xfO8«f]hg cfog -H+_ pTkfbg x'G5 . cDnx¿;“u s]xL 
wft'x¿n] k|ltlj|mof ubf{ xfO8«f]hg Uof“; lg:sG5 jf 
wft'x¿n] cDndf ePsf] xfO8«f]hgnfO{ lj:yflkt u5{ .  

cDn Pp6f of}lus kbfy{ xf], h;n] 3f]ndf wgfTds 
cfof]gx¿ (H+ion) lbG5 . 

 

HCl H+ + Cl- 
 
H2SO4  2H+ + SO4

- - 

CH3COOH H+ + CH3COO- 
 

  

tkfO{“nfO{ yfxf 5 < 

HCl cDnnfO{ kfgLdf 3f]Nbf 
o;sf c0f'x¿ H+ cfof]g / Cl– 
cfof]gx¿df 5'6\l6G5g\ . H+ 

cfof]gx¿ lbg] ePsfn] HCl 
Pp6f cDn xf] . o:t} NaHSO4 
Pp6f nj0f eP klg H+ cfof]gsf 
sf/0fn] o; kbfy{sf] 3f]ndf 
cDnsf s]xL u'0fx¿ x'G5g\, 
To;}n] Na+ cfof]g ePsf] nj0f 
eP tfklg o;nfO{ cDnLo nj0f 
(acidic salt) dflgG5 .  

NaHSO4    Na+ + 
HSO4

- 
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cDnsf] juL{s/0f  (Classification of acid)  

;|f]tsf cfwf/df cDnx¿ k|fª\ufl/s (organic) / ck|fª\ufl/s (inorganic) u/L b'O{ 
k|sf/sf x'G5g\ . hLjhGt'x¿df kfOg] cDnx¿nfO{ k|fª\ufl/s cDn elgG5 . 6f6f{l/s, ;fOl6«s, 
Pl;l6s cDnx¿ o; k|sf/sf cDnx¿ x'g\ . k|of]uzfnfdf agfOg] HCl, HNO3, H2SO4 cflb 
ck|fª\ufl/s cDnx¿ x'g\ . xfO8«f]Snf]l/s cDn cfdfzoleq klg aG5 t/ o;nfO{ ck|fª\ufl/s 
cDndf g} lnOG5 . 

cfof]gfOh];g ug]{ Ifdtfsf cfwf/df cDnx¿ s8f cDn -strong acid_ / g/d cDn -weak 
acid_ u/L b'O{ k|sf/sf x'G5g\ . cDn hlt s8f (strong ) eof] plt H+ cfof]gx¿ o;sf 
c0f'x¿af6 5'6\l6G5g\ / of] hlt g/d (weak) eof] plt sd H+ cfof]gx¿ o;sf c0f'x¿af6 
5'6\l6P/ hfG5g\ . sfaf]{lgs cDn (H2CO3) / Pl;l6s cDn (CH3COOH) h:tf sdhf]/ 
cDnx¿ sd dfqfdf cfof]gLs/0f x'G5g\ eg] xfO8«f]Snf]l/s (HCl), ;NÇo'l/s (H2SO4) tyf 
gfOl6«s (HNO3) cDn h:tf s8f cDnx¿ w]/} dfqfdf cfof]gLs/0f x'G5g\ . cDn hlt dfqfdf 
cfof]gLs/0f x'G5, plTts} a9L H+ cfof]gx¿ 5'6\l6Psf x'G5g\ .  

cDnsf u'0fx¿ (Characteristics of acid)  

1. ;fdfGotof cDnsf] :jfb cldnf] x'G5, h:t} M sfutLsf] /;df ;fOl6«s cDn (citric 
acid), leg]u/df Pl;l6s cDn (acetic acid), :ofpdf Doflns cDn (malic acid), 
cldnf] b'wdf NoflS6s cDn (lactic acid) OToflb .  

2. s8f cDnx¿n] 5fnfnfO{ kf]N5g\ / logLx¿ lvofpg] k|s[ltsf x'G5g\ . 

3. cDnx¿n] lgnf] ln6\d;sf] /ªnfO{ /ftf] agfp“5g\ . km]gf]NÇyflng /ªxLg x'G5 eg] ldyfOn 
c/]Ghsf] /ª /ftf] x'G5 . ln6\d;, ldyfOn c/]Gh / km]gf]NÇyflng h:tf kbfy{x¿sf] 
k|of]uaf6 cDn, Iff/ / nj0f 5'6\ofpg ;lsg] x'gfn] logLx¿nfO{ ;"rs kbfy{ 
(indicator) elgG5 . 

4. cDnx¿n] DofUg]l;od, h:tf, kmnfd h:tf lj|mofzLn wft'x¿;“u k|ltlj|mof u/L xfO8«f]hg 
lbG5g\ . 

Mg(s) + H2SO4(aq)   MgSO4 (aq) +H2 (g) 
Zn(s) + H2SO4(aq)   ZnSO4 (aq) +H2 (g) 

5. cDnx¿n] sfaf]{g]6 jf xfO8«f]hg sfaf]{g]6;“u k|ltlj|mof u/L sfa{g 8fOcS;fO8 lbG5g\ / 
o;f] ubf{ sfa{g 8fOcS;fO8sf ;fgf Uof“;sf kmf]sf of lk“mh lg:sG5g\ . o; k/LIf0faf6 
s'g} lrh cDn xf] jf xf]Og 5'6\ofpg ;lsG5 . 

Na2CO3(aq) +2 HCl(aq)  2NaCl(aq) +H2O (l) +CO2(g) 

MgCO3(aq) + H2SO4(aq)  MgSO4(aq) + H2O(l) + CO2 (g) 
Ca(HCO3)2 (aq)+ 2HCl(aq)  CaCl2 (aq) +2H2O (l) + 2CO2 (g) 
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6. cDnx¿n] Iff/;“u k|ltlj|mof u/L nj0f / kfgL agfp“5g\ . 

2HCl (acid) + CaO (base)   CaCl2 (salt) +H2O (water) 

HCl (acid) + NaOH (base)   NaCl (salt) +H2O (water) 

cDnx¿sf] k|of]u (Uses of acids) 

cDn k|of]u 

;NÇo'l/s cDn (H2SO4) pb\of]u tyf k|of]uzfnfdf  

xfO8«f]Snf]l/s cDn (HCl) pb\of]u tyf k|of]uzfnfsf ljleGg sfddf 

gfOl6«s cDn (HNO3) pb\of]u, sn sf/vfgf tyf k|of]uzfnfdf 

sfaf]{lgs cDn (H2CO3) ;f]8f, kfgL, sf]sfsf]nf h:tf k]o kbfy{df  

Pl;l6s cDn e]g]u/ (CH3COOH) ljleGg crf/x¿df  

 

lj|mofsnfk  9.1 

s8f / sdhf]/ cDn  

Pp6f k/LIf0f gnLdf Ps 6'j|mf DofUg]l;od (Mg) /fvL clnslt lkmSsf xfO8«f]Snf]l/s cDn 
(HCl) /fVg'xf];\ . o;}u/L csf]{ k/LIf0f gnLdf Ps 6'j|mf DofUg]l;od / clnslt Pl;l6s cDn 
(CH3COOH) /fVg'xf];\ / To;}u/L DofUg]l;odsf] ;6\6f r'g9'ª\uf (lime stone) sf 6'j|mfx¿ 
/fvL k|ltlj|mofsf] ult cWoog ug'{xf];\ . 

IFF/ (Base) 

;fdfGotM Iff/x¿ wft'sf cS;fO8 jf xfO8«f]S;fO8 x'g,\ h;n] cDn;“u k|ltlj|mof u/L kfgL / 
nj0f agfp“5g\ . s]xL Iff/x¿ kfgLdf 3'N5g\ / cNsfnL (alkali) agfp“5g\ . kfgLdf cNsfnLn]] 
OH- cfof]g lbG5 . ;a} cNsfnLx¿ Iff/ x'g\ t/ ;a} Iff/x¿ cNsfnL xf]Ogg\ . ;a} Iff/x¿ 
kfgLdf 3'ngzLn x'“b}gg\ . CaO, Na2O, NaOH, KOH, Ca (OH)2 cflb Iff/sf pbfx/0fx¿ 
x'g\ .   

Iff/sf] juL{s/0f (Classification of base)  

Iff/ s8f / g/d u/L b'O{ k|sf/sf 5g\ . s8f Iff/  eGgfn] To; k|sf/sf Iff/ x'g\, h;nfO{ kfgL 
jf To;sf] 3f]ndf ld;fp“bf k"0f{tM 3'n]/ w]/} dfqfdf xfO8«f]lS;n cfof]g agfp“5g\ . NaOH / 
KOH o;sf pbfx/0fx¿ x'g\ . g/d Iff/ eGgfn] To; k|sf/sf Iff/ x'g\, h;nfO{ kfgL jf 
To;sf] 3f]ndf ld;fp“bf 3'n]/ yf]/} dfqfdf xfO8«f]lS;n cfof]g agfp“5g\ . Ca (OH)2 / 
NH4OH o;sf pbfx/0fx¿ x'g\ . 
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Iff/sf u'0fx¿ (Characteristics of base) 
1. w]/}h;f] cNsfnLx¿sf] :jfb 6/f{] / o;sf] 3f]n lrKnf] jf ;fa'g h:tf] x'G5 . 
2. cNsfnLsf] 3f]nn] /ftf] ln6\d;nfO{ lgnf], km]gf]NÇyflngnfO{ u'nfaL / ldyfOn c/]GhnfO{ 

kx]“nf] agfp“5 .  
3. ;f]l8od xfO8«f]S;fO8 (NaOH), kf]6fl;od xfO8«f]S;fO8 (KOH) h:tf s8f 

cNsfnLx¿n] t]n jf lu|h h:tf lrNnf kbfy{x¿nfO{ 3'ngzLn agfp“5g\  / 5fnfl;t 
klg k|ltlj|mof ub{5g\ .  

4. Iff/n] cDn;“u k|ltlj|mof u/L kfgL / nj0f agfp“5 . 
NaOH + HCl    NaCl + H2O  
Ca (OH)2 + 2HCl   CaCl2 +2H2O 

5. cNsfnLsf] 3f]nn] sfa{g 8fOcS;fO8l;t k|ltlj|mof u/L sfaf]{g]6 agfp“5 . h:t} M 
 2NaOH + CO2   Na2CO3 + H2O 
 Ca(OH)2 + CO2  CaCO3+H2O 
6. s'g} s'g} nj0fdf cNsfnL /fVbf c3'ngzLn xfO8«f]S;fO8 5'6\l6g hfG5 .  

CuSO4 + 2NaOH   Cu (OH)2 + Na2SO4 

FeCl3 +3NH4 OH   Fe(OH)3 +3NH4Cl 
7. Pdf]lgodsf nj0fx¿l;t cNsfnLn] k|ltlj|mof u/L Pdf]lgof agfp“5g\ . h:t} M 

NH4Cl + NaOH   NH3 + NaCl + H2O 
(NH4)2CO3 + Ca(OH)2  2NH3 + CaCO3 + 2H2O 

Iff/sf] k|of]u (Uses of base)  

Iff/ k|of]u 

;f]l8od xfO8«f]cS;fO8 (NaOH) ;fa'g, k]k/sf] pTkfbgsf ;fy} k]6«f]lnod 
k|f]8S6x¿sf] z'b\wLs/0f ug{  

kf]6fl;od xfO8«f]cS;fO8 (KOH)  g/d ;fa'gsf] pTkfbg ug{  

:n]S8 nfOd Ca (OH)2 SoflN;od 
xfO8«f]S;fO8  

d6f{/ tyf lAnlrª kfp8/  (bleaching 
powder) sf] pTkfbg ug{  

lSjs nfOd (CaO) s8f kfgLnfO{ g/d agfpg, l;d]G6 agfpg 
tyf lrgLsf] z'b\wLs/0f ug{  

r'gkfgL Ca (OH)2 k|of]uzfnfdf pkof]u ug{  

DofUg]l;od xfO8«f]S;fO8 Mg (OH)2 k]6df cDnLokg a9]sf] a]nf (antacid) 
cDnLokg sd ug{  

Pdf]lgod xfO8«f]S;fO8 (NH4OH) ljleGg lsl;dsf Knfl:6s, 8fOh (dyes) 
/f;folgs dn, gfOl6«s cDn cflb agfpg  
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lj|mofsnfk  9.2 

DofUg]l;od l/agnfO{ afNg'xf];\ . of] t]h;“u aN5 / o;af6 ;]tf] kbfy{ DofUg]l;od cS;fO8 
lg:sG5 . o;/L lg:s]sf] dfUg]l;od cS;fO8nfO{ Pp6f ef“8fdf clnslt kfgL;“u ldnfpg'xf];\ . 
kfgL;“u k|ltlj|mof u/L DofUg]l;od xfO8«f]S;fO8 Mg (OH)2 aG5, h'g cNsfnL xf] . 

2Mg (s) + O2(g) 2MgO(s) MgO + H2O  Mg(OH)2 

nj0f (Salt) 

cDndf ePsf] xfO8«f]hgnfO{ wft' jf Iff/Lo /]l8snn] k"0f{ of cf+lzs ¿kdf lj:yflkt u/]/ aGg] 
Pp6f t6:y of}lusnfO{ nj0f elgG5 . nj0fdf cDnaf6 cfPsf] /]l8snnfO{ cDnLo /]l8sn 
(acid radical) jf ggd]6flns /]l8sn (non-metallic radical) / Iff/af6 cfPsf] /]l8snnfO{ 
Iff/Lo /]l8sn (basic radical) jf d]6flns /]l8sn (metallic radical) elgG5  . h:t} M nj0f 
KCl df K+ Iff/Lo / Cl- cDnLo /]l8sn xf] . NaCl, KCl, Na2SO4, MgSO4 cflb nj0fsf 
pbfx/0fx¿ x'g\ . 

nj0fsf k|sf/x¿ (Types of salt) 

;a} k|sf/sf nj0fx¿nfO{ t6:y, cDnLo, Iff/Lo / xfO8«]6]8 u/L rf/ k|sf/df ljefhg ug{ 
;lsG5 . cDndf ePsf] xfO8«f]hgnfO{ wft' jf Iff/Lo /]l8snn] k"0f{ ¿kdf lj:yflkt u/]/ aGg] 
of}lusnfO{ t6:y nj0f (neutral salt) elgG5 . cDndf ePsf] xfO8«f]hgnfO{ wft' jf Iff/Lo 
/]l8snn] cf+lzs ¿kdf lj:yflkt u/]/ aGg] of}lusnfO{ cDnLo nj0f (acidic salt)  elgG5 
eg] Iff/df ePsf] xfO8«f]lS;nnfO{ wft' jf Iff/Lo /]l8snn] cf+lzs ¿kdf lj:yflkt u/]/ aGg] 
of}lusnfO{ Iff/Lo nj0f (basic salt) elgG5 . h'g nj0fdf lglZrt dfqfdf kfgLsf c0f'x¿ 
/x]sf x'G5g\, To:tf nj0fnfO{ xfO8«]6]8 nj0f (hydrated salt)  elgG5 . 

nj0fsf u'0fx¿ (Characteristics of salt) 
1. ;f]l8od Snf]/fO8 (NaCl) sf] :jfb g'lgnf] x'G5 t/ w]/} h:tf] nj0fx¿sf] :jfb lttf]  

x'G5 . s'g} nj0f :jfbxLg klg x'G5 . 

2. nj0fx¿sf] kUng] tyf pDng] laGb' k|foM pRr x'G5 . 

3. w]/}h;f] nj0fx¿ kfgLdf 3'ngzLn x'G5g\ . kfgLdf 3'ngzLn x'g] nj0fx¿nfO{ ljb\o't\\åf/f 
ljR5]bg ug{ ;lsG5 . 

4. K, Na, Al, Ca, Mg / Ba h:tf wft'sf nj0fx¿ ;]tf jf /ªxLg x'G5g\ eg] Cu, Ni, 
Fe, Co, Mn, Cr h:tf wft'sf nj0fx¿ /ª\uLg x'G5g\ . 

5. ;a} Na, K / NH4 sf ;a} nj0fx¿ kfgLdf 3'ngzLn x'G5g\ . ;a} afOsfaf]{g]6 / 
gfO6«]6 klg 3'ngzLn x'G5g\ . Ag / Pb sf Snf]/fO8afx]s cGo Snf]/fO8x¿ kfgLdf 
3'ngzLn x'G5g\ . Pb / Ba sf ;Nkm]6afx]s cGo ;Nkm]6x¿ klg kfgLdf 3'ngzLn 
x'G5g\ . 
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6. ;fwf/0ftof s8f cDn / s8f Iff/af6 ag]sf nj0fx¿ t6:y x'G5g\, h:t} M NaCl . 
s8f cDn / g/d Iff/af6 ag]sf] nj0fx¿ cDnLo x'G5g\ . ZnSO4 g/d cDn / s8f 
Iff/af6 ag]sf nj0fx¿ Iff/Lo x'G5g\, h:t} M Na2CO3 . g/d cDn / g/d Iff/af6 
ag]sf nj0f¿ eg] t6:y -CH3COONH4) x'G5g\ . 

nj0fx¿sf] k|of]u (Uses of salts) 

nj0f k|of]u 

g'g (NaCl)  ljleGg ;f]l8odsf of}lus tyf ljleGg 
tl/sfaf6 vfg] sfddf 

;f]l8od sfaf]{g]6 (Na2CO3. 10H2O) ;fa'g, Unf; tyf l86/h]G6 agfpg 

;f]l8od afOsfaf]{g]6 (NaHCO3) j]lsª kfp8/ agfpg ;fy} cfuf] lgefpg] oGq 
tyf cf}ifwLsf ¿kdf  

sk/;Nkm]6 (CuSO4.5H2O) On]S6«f] k]lG6ªsf nflu, sf7x¿nfO{ ;'/lIft 
¿kdf /fVg, fungicides sf ¿kdf 

km]/;;Nkm]6 (FeSO4.7H2O) pb\of]ux¿df cf}ifwLsf ¿kdf 

lhª\s ;Nkm]6 (ZnSO4.7H2O) cf“vfsf] cf}ifwL tyf white pigment 
agfpg 

SoflN;od ;Nkm]6 (CaSO4.7H2O) rs tyf plaster of paris agfpg 

Pdf]lgod Snf]/fO8 (NH4Cl) 8«fO;]ndf On]S6«f]nfO6sf ¿kdf 

Pdf]lgod ;Nkm]6 (NH4.2SO4) /f;folgs dnsf ¿kdf 

 

lg/fs/0f k|ltlj|mof (Neutralization reaction)  

cDnx¿ / Iff/x¿nfO{ Ps} 7fp“ ldnfp“bf ltgLx¿lar k|ltlj|mof eO{ cDnn] cDnLokg / Iff/n] 
Iff/Lokg u'dfp“5  . kmn:j¿k nj0f / kfgL aG5g\ . o; k|sf/sf] k|ltlj|mofnfO{ lg/fs/0f 
k|ltlj|mof (neutralization reaction) elgG5 . h:t} M 

NaOH + HNO3   NaNO3 + H2O  

Ca (OH)2 + 2HCl   CaCl2 +2H2O 

  

Curr
icu

lum
 D

ev
elo

pm
en

t C
en

tre
 



112  lj1fg, sIff !) 

lg/fs/0f k|ltlj|mofsf] pkof]lutf (Application of neutralization reaction) 

1. ls;fgx¿ df6fsf] cDnLokgnfO{ x6fpg nfOdsf] k|of]u u5{g\ . 

2. dflg;x¿ k]6df ePsf] Uofl:6«s x6fpg PG6fl;6 -antacid_ sf] ¿kdf DofUg]l;od 
xfO8f]S;fO8 -Magnesium hydroxide_ k|of]u u5{g\ . 

3. sldnf / df}/Ln] lrNbf kmld{s cDn -formic acid_ 5fnfdf hfG5 . o;nfO{ ;fa'gsf] 
k|of]u u/]/ t6:y agfpg ;lsG5 . 

4. kx]“nf] af?nfn] lrNbf Ps k|sf/sf] cNsfnL 5fnfleq hfG5 . o;nfO{ t6:y agfpg 
5fnfsf] k|efljt 7fp“df  Pl;l6s cDn -acetic acid_ bNg'k5{ . 

;f/f+z 

1.  cDn Pp6f of}lus kbfy{ xf], h;n] kfgLsf] 3f]ndf wgfTds H+cfof]g lbG5 . 

2. cDnn] cGo wft'x¿l;t k|ltlj|mof u/L xfO8«f]hg lbG5 .  

3. cDnn] Iff/;“u k|ltlj|mof u/L] nj0f / kfgL agfp“5 . 

4. wft'sf cS;fO8x¿ kfgLl;t k|ltlj|mof u/L xfO8«f]S;fO8 ag]df To:tf] Iff/nfO{ cNsfnL 
elgG5 . cNsfnLn] kfgLsf] 3f]ndf OH-cfof]g lbG5 . 

5. cDndf ePsf] xfO8«f]hgnfO{ k"0f{ of cf+lzs ¿kdf wft'n] lj:yfkg u/]/ nj0f agfp“5 .  

6. nj0fx¿ t6:y, Iff/Lo, cDnLo / xfO8«]6]8 k|s[ltsf x'G5g\ . 

7. lg/fs/0f k|ltlj|mofdf cDn / Iff/ k|ltlj|mof u/L nj0f / kfgL aG5 . 

cEof; 

-s_ tn lbOPsf ax' j}slNks k|Zgx¿sf] ;xL pTt/df l7s -√_ lrx\g nufpg'xf];\ M 
 1. tn lbOPsf dWo] s'g rflx“ cDn xf] < 

  (i) HNO3 (ii)  Na2CO3   

  (iii)  Ca(OH)2 (iv)  NaCl 

 2. cDnn] Iff/;“u k|ltlj|mof u/L] aGg] pTkfbg s] s] x'g\ < 

  (i)  nj0f  (ii)  kfgL   

  (iii)  nj0f / kfgL (iv)  s'g} klg xf]Og 

 3. dflg;x¿ k]6df ePsf] Uofl:6«s x6fpg PG6fl;6 -antacid_ sf] ¿kdf s] k|of]u  
u5{g\ < 
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  (i)  DofUg]l;od xfO8«f]S;fO8 (ii)  ;f]l8od xfO8«f]S;fO8 

  (iii)  kf]6fl;od xfO8«f]S;fO8 (iv)  PNd'lgod xfO8«f]S;fO8 

 4. sldnf / df}/Ln] lrNbf 5fnfdf s'g cDn hfG5 < 

  (i)  Pl;l6s cDn (ii)  km:kmf]l/s cDn  

  (iii)  ;NÇo'l/s cDn (iv)  kmld{s cDn 

 5. Pdf]lgod Snf]/fO8 (NH4Cl) sf] k|of]u s'g k|of]hgsf] nflu ul/G5 < 

  (i) cf“vfsf] cf}ifwL tyf white pigment agfpg  

  (ii) rs tyf plaster of Paris agfpg 

  (iii) 8«fO;]ndf On]S6«f]nfO6sf ¿kdf 

  (iv) /f;folgs dnsf ¿kdf 

-v_ tn ;f]lwPsf k|Zgx¿sf] pTt/ lbg'xf];\ M 

 1. cDn s]nfO{ elgG5 < cDnsf rf/ cf]6f pbfx/0fx¿ lbg'xf];\ . 

 2. xfdLn] 3/df k|of]u ug]{ s'g} b'O{ cDnx¿sf] gfd n]vL ltgLx¿sf] k|of]u s;/L 
ul/G5, n]Vg'xf];\ .  

 3. s8f (strong) / g/d (weak) cDn jf cNsfnLx¿df s] km/s x'G5, 
pbfx/0f;lxt :ki6 ug'{xf];\ . 

 4. cDnsf rf/ cf]6f u'0fx¿ pbfx/0f;lxt pNn]v ug'{xf];\ . 

 5. s'g} j:t' cDn xf] jf xf]Og egL k/LIf0f ug{] s'g} b'O{ cf]6f tl/sf n]Vg'xf];\ . 

 6. Iff/ s]nfO{ elgG5 < b'O{ cf]6f pbfx/0f;lxt n]Vg''xf];\ .  

 7. DofUg]l;od l/agnfO{ s;/L cNsfnL agfpg ;lsG5 < k|ltlj|mof (reaction) ;lxt 
n]Vg'xf];\ . 

 8. lg/fs/0f k|ltlj|mof s]nfO{ elgG5 < b'O{ cf]6f pbfx/0f;lxt pNn]v ug'{xf];\ . 

 9. Iff/ / cNsfnL Ps cfk;df s;/L km/s 5g\, n]Vg'xf];\ .  

kl/of]hgf sfo{ 

tkfO{“sf] 3/df k|of]u x'g] /;fogx¿ ;ª\sng u/L ltgLx¿sf] 3f]n tof/ kfg'{xf];\ . ln6\d; 
k]k/sf] ;xfotfn] ltgLx¿ cDn, Iff/ jf nj0f s] x'g\, kTtf nufpg'xf];\ . tkfO{“n] lgsfn]sf] 
lgrf]8 k|ltj]bgsf] ¿kdf tof/ kf/L sIffdf ;fyLx¿lar cfbfg k|bfg ug'{xf];\ . 
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PsfO  10 s]xL Uof“;x¿ (Some Gases) 

slxn]sfxL“ s'jf ;kmf ubf{ lg:;fl;P/ dflg;x¿ d/]sf / cfunfuL x'“bf bdsnsf] k|of]u  
u/L cfuf] lgefPsf ;dfrf/ t cjZo ;'Gg'ePsf] 5 xf]nf ¤ oL b'j}sf] sf/0f sfa{g 8fOcS;fO8 
g} xf] . o; kf7df xfdL sfa{g 8fOcS;fO8 / Pdf]lgof Uof“;sf] k|of]uzfnfdf pTkfbg, 
ltgLx¿sf u'0fx¿sf] k/LIf0f / pkof]lutfaf/] cWoog ug]{ 5f}“ . 

sfa{g 8fOcS;fO8 (Carbon dioxide) 
sfa{g 8fOcS;fO8sf] c0f';"q CO2 / cf0fljs ef/ 44 amu x'G5 . ;g\ 1630 df efg x]Ndf]G6 
(Van Helmont) n] sf7nfO{ afn]/ CO2 Uof“; kTtf nufPsf lyP . To;}u/L ;g\ 1755 df 
hf];]km ANofs (Joseph Black) n] DofUg]l;od sfaf]{g]6nfO{ afn]/ of] Uof“; tof/ u/]sf lyP . 
kl5 ;g\ 1783 df  nfef]OlhP/ (Lavoisier) n] o; Uof“;nfO{ sfa{g / clS;hgsf] of}lus egL 
k|dfl0ft u/]sf lyP . 

sfa{g 8fOcS;fO8sf] kof{Kttf (Occurrence of carbon dioxide) 
k|s[ltdf sfa{g 8fOcS;fO8 :jtGq Pjd\ ld>0fsf] ¿kdf kfOG5 . cfotgsf] lx;fan] jfo' 
d08ndf sl/a 0.03% sfa{g 8fOcS;fO8 5 . sfa{g ePsf j:t'x¿ sf]Onf, sf7, dl6t]n, 
t]n, af];f], d}g OToflb aNbf sfa{g 8fOcS;fO8 lg:sL xfjfdf ldl;G5 . la?jf tyf 
hgfj/x¿sf] Zjf; k|Zjf; lj|mofdf klg sfa{g 8fOcS;fO8 lg:sG5 . of] Uof“; kfgLdf 
3'ngzLn x'g] x'“bf o;sf] s]xL dfqf ;d'b|, tfn, gbLsf] kfgLdf 3'n]sf] cj:yfdf kfOG5 . 
r'g9'ªuf (CaCO3), DofUg];fO6÷v/L 9'ªuf (MgCO3) cflb h:tf vlgh sfaf]{g]6df ld>0fsf] 
¿kdf of] Uof“; kfOg] x'gfn] logLx¿df /f;folgs k|ltlj|mof ePkl5 sfa{g 8fOcS;fO8 Uof“; 
lgl:sG5 . 

k|of]uzfnfdf sfa{g 8fOcS;fO8 agfpg] tl/sf (Laboratory preparation of 
Carbon dioxide_ 
k|of]uzfnfdf sfa{g 8fOcS;fO8 Uof“; r'g9'ª\ufsf 6'j|mfx¿nfO{ lkmSsf xfO8f]Snf]l/s cDn 
(dil. HCl) ;“u /f;folgs k|ltlj|mof u/fO{ agfOG5 . k|s[ltdf kfOg] r'g9'ªuf SoflN;od 
sfaf]{g]6sf] z'b\w ¿k xf] . 

CaCO3 (s) + 2HCl (aq)      CaCl2 (aq) + H2O (l) + CO2 (g) 
lrqdf lbPcg';f/ ;fdu|LnfO{ h8fg u/L r'g9'ª\ufsf 
;;fgf 6'j|mfx¿nfO{ /fpG8 a6d Çnf:sdf /fvL ly;n 
;f]nLaf6 lkmSsf HCl vGofOG5 . r'g9'ª\ufnfO{ cDnn] 
(HCl) k'/} g5f]k];Dd ly;n ;f]nLaf6 cDn  vGofp“b} 
uOG5 . r'g9'ª\\uf / lkmSsf HCl lar /f;folgs 
k|ltlj|mof ;'? ePkl5 CO2 Uof“; lgl:sG5 .  
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o;/L lgl:sPsf] CO2 Uof“; 8]lne/L 6\o'asf] csf]{ 5]pdf dflylt/ kmsf{P/ /flvPsf] Uof“; 
hf/df hDdf x'G5 . o;/L pTkflbt Uof“; xfjfnfO{ dflylt/ la:yflkt u/L Uof“; hf/df hDdf 
x'G5 . of] Uof“; xfjfeGbf ux|f}“ x'g] ePsfn] Uof“; hf/nfO{ dflylt/ kmsf{P/ ;ª\sng ug{  
;lsG5 .  

CO2  Uof“; pTkfbg ug]{ cGo s]xL tl/sfx¿ (Some more methods to prepare 
CO2) 

1. sfa{gnfO{ kof{Kt clS;hg ePsf] xfjfdf afNbf sfa{g 8fOcS;fO8 aG5 .  

 h:t} M C(S)+ O2(g)    CO2(g) 

2. ldy]g, Oy]g, Ao'6]g cflb OGwgx¿ afNbf sfa{g 8fOcS;fO8 Uof“; lgl:sG5 . 

 h:t} M 

 CH4 (g) + 2O2 (g)   CO2 (g) + 2H2O (l)  

 2C2H6 (g) + 7O2 (g)   4CO2 (g) + 6H2O (l)  

3. ha r'g9'ª\uf (limestone) a];/L ttfOG5, To;af6 sfa{g 8fOcS;fO8 Uof“;  
lg:sG5 . 

 h:t} M CaCO3 (s)  CaO(s)  + CO2(g) 

4. sfaf]{g]6 tyf xfO8«f]hg sfaf]{g]6x¿n] cDnx¿l;t k|ltlj|mof ubf{ klg sfa{g 8fOcS;fO8 
lgl:sG5 . 

 h:t} M 

 Na2CO3 (s) + 2HCl (aq)    2NaCl (aq) + H2O (l) +CO2 (g) 

 Ca (HCO3)2 (s) + 2HCl (aq)   CaCl2(s) + 2H2O (l) + 2CO2 (g)  

sfa{g 8fOcS;fO8sf] cf}b\of]lus pTkfbg (Manufacture of carbondioxide gas) 

sfa{g 8fOcS;fO8 Uof“;nfO{ 7'nf] dfqfdf pTkfbg ug{ 
r'g9'ª\ufnfO{ e6\6Ldf pRr tfkj|mddf ttfOG5 . o;nfO{ 
pRr tfkj|mddf sf]Onf;“u ttfp“bf x'g] k|ltlj|mofaf6 r'g 
/ sfa{g 8fOcS;fO8 aG5 . o;/L pTkflbt sfa{g 
8fOcS;fO8 Uof“; cf}b\of]lus k|of]hgsf] nflu k|of]u x'G5 
eg] SoflN;od cS;fO8 rflx“ x\jfO6 jfl;ªsf nflu 
k|of]]u x'G5 . r'gnfO{ kfgLdf ld;fp“bf SoflN;od 
xfO8«f]cS;fO8 aG5 .  

/f;folgs k|ltlj|mof 

CaCO3  CaO + CO2 

CaO + H2O  Ca (OH)2 

tkfO“{nfO{ yfxf 5 < 

100 gm r'gnfO{ Ps ln6/ 
kfgLdf 3f]nL sl/a 1 306f hlt 
lylu|g lbO{ lkmN6/ k]k/af6 
5fg]sf] ;kmf kfgLdf 3'lnPsf] 
SoflN;od xfO8«f]cS;fO8nfO{ 
r'gkfgL (lime water) elgG5 . 
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r'g (CaO) nfO{ quick lime klg elgG5, h'g kfgLdf 3f]Nbf 3f]lnPsf] r'g (slaked lime) jf 
SoflN;od xfO8«f]cS;fO8 Ca (OH)2 aG5 .  

sfa{g 8fOcS;fO8sf u'0fx¿ -Properties of carbondioxide_ 

ef}lts u'0fx¿  -Physical properties_ 

1. of] Uof“; /ªxLg, uGwxLg / kfgLdf xNsf 3'Nbf cDnLo :jfb x'G5 . 

2. of] Uof“; kfgLdf sd dfqfdf 3'ngzLn x'G5 . 

3. of] Uof“; xfjfeGbf nueu 1.5 u'0ff ux|f}“ x''G5 . 

4. o;n] leh]sf] lgnf] ln6\d; k]k/nfO{ /ftf] agfp“5 . 

5. o; Uof“;nfO{ -780 C ;Dd lr:ofof] eg] ;]tf] 7f]; ¿kdf kl/0ft x'G5 . o;nfO{ 8«fO 
cfO; -dry ice_ elgG5 .  

6. of] Uof“; ljiffn' x'“b}g t/ clS;hgsf] cefjdf of] Uof“; ePsf] 7fpdf ;hLj k|f0fLx¿ 
lg;fl:;P/ d5{g\ . 

/f;folgs u'0fx¿ (Chemical properties) 

1. sfa{g 8fOcS;fO8n] el/Psf] 6\o'adf 2/3 yf]kf KOH /fvL o;sf] d'v aGb u/L kfgLdf 
tn kmsf{O 8'afp“bf kfgLsf] tx PSsfl; dfly a9\5 . o; k|ltlj|mofdf KOH n] CO2 
Uof“;nfO{ clwstd zf]if0f u5{ . 

2KOH + CO2    K2CO3 + H2O 

2. sfa{g 8fOcS;fO8 g t cfkm“} aN5, g c¿ lrhnfO{ afNgdf dbt u5{ . a? o;n] 
aln/x]sf] j:t'nfO{ lgefp“5 . t/ aln/x]sf] DofUg]l;od l/agnfO{ of] Uof“; ePsf] hf/df 
/fv]df ;]tf] 7f]; kfp8/ (MgO) / sfa{g agL t]lhnf] eO{ aN5 . 

2Mg (s) + CO2 (g)   2MgO (s) + C (s) 

3. sfa{g 8fOcS;fO8 Uof“;nfO{ ;kmf r'gkfgLdf s]xL l5g k7fPdf /f;folgs k|ltlj|mof eO{ 
;]tf] c3'ngzLn SoflN;od sfaf]{g]6 aGg] x'gfn] r'gkfgL b'lwnf] b]lvG5 . 

Ca (OH)2 (aq)+ CO2 (g)   CaCO3(s) + H2O(l)  

sfa{g 8fOcS;fO8 Uof“;nfO{ w]/} a]/;Dd r'g kfgLdf k7fPdf SoflN;od sfaf]{g]6 
3'ngzLn SoflN;od xfO8«f]hg sfaf]{g]6 Ca(HCO3)2 aGg] x'“bf r'gkfgLsf] b''lwnf]kg 
x/fP/ hfG5 . 

CaCO3 (s) + H2O (I) + CO2(g)    Ca (HCO3)2 (aq) 

4. la?jfx¿n] kftdf ePsf] Snf]/f]lkmn / k|sfz 
zlStsf] pkl:yltdf jfo' d08naf6 ;f];]/ lnPsf] 
sfa{g 8fOcS;fO8 / kfgLlar k|ltlj|mof eO{ 
sfaf]{xfO8«]6 -h:t} M glucose) aG5 . 

tkfO“{nfO{ yfxf 5 < 

Ca(HCO3) 2 nfO{ ttfp“bf 
k'gM CaCO3 eO{ lylu|G5 .  
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6CO2 (g) + 6H2O (l) solar energy C6H12 O6 (s) + 6O2 (g)  

   chlorophyll     

5. sfa{g 8fOcS;fO8nfO{ 9000C df red hot coke ;“u /f;folgs k|ltlj|mof u/fp“bf sfa{g 
df]gf]cS;fO8 (CO) aG5 . 

CO2 + C  2CO  

6. sfa{g 8fOcS;fO8 Uof“; kfgLdf 3'nL sfaf]{lgs cDn (H2CO3) aG5 . k]o kbfy{x¿df 
pRr rfkdf of] Uof“; /fvL k]o kbfy{x¿ cldnf] :jfbsf] agfOG5 .  

CO2 (g) + H2O (l)              H2CO3 (aq) 

sfa{g 8fOcS;fO8 Uof “;sf] pkof]lutf (Use of carbondioxide gas) 

1. ;f]8fkfgL, lao/, sf]sfsf]nf cflb k]o kbfy{x¿ agfp“bf CO2 Uof“;sf] k|of]u ul/G5 . 

2. la?jfx¿ vfgf agfpg] k|lj|mofdf sRrf kbfy{sf] ¿kdf of] Uof“;sf] k|of]u u5{g\ .  

3. sfa{g 8fOcS;fO8 Uof“; cfuf] lgefpg] oGq (fire extinguisher) x¿df k|of]u ul/G5 . 
k|foh;f] cfuf] lgefpg] oGqx¿df ;NÇo'l/s cDn / vfg] ;f]8f (NaHCO3) jf n'uf w'g] 
;f]8f (Na2CO3) 5'6\6f5'6\6} /flvPsf] x'G5 . cfuf] lgefpg] oGqnfO{ pN6fP/ jf cGo 
k|sf/n] b'j}nfO{ ld;fO{ sfa{g 8fOcS;fO8 tof/ ul/G5, h;n] tLa| ultsf ;fy aflx/ 
lgl:sP/ an]sf] cfuf]nfO{ lgefpg] sfd u5{ . 

2NaHCO3 + H2SO4  Na2SO4 + 2H2O + 2CO2 

Na2CO3 + H2SO4   Na2SO4 + H2O +  CO2 

4. t/n sfa{g 8fOcS;fO8 lrgL ldndf sfaf]{g];g 
(carbonation) k|lj|mofsf nflu k|of]u x'G5 . 

5. o;nfO{ o'l/of (NH2CONH2)  dn pTkfbg ug{ 
/ n'uf w'g] ;f]8f (Na2CO3) agfpg k|of]u 
ul/G5 . 

6. sfa{g 8fOcS;fO8 Uof“;nfO{ -780C tfkj|mddf 
lr:ofp“bf 7f]; sfa{g 8fOcS;fO8df ablnG5 . 
o;nfO{ ;'Svf 7f]; a/km (dry ice) elgG5 . 
;'Svf 7f]; a/kmnfO{ kmnkm'n, df5f, df;' ;'/lIft 
/fVg k|of]u ul/G5 . 

Pdf]lgof  (Ammonia) 
o;sf] c0f';"q NH3 / cf0fljs ef/ 17 amu x'G5 . Pdf]lgof Uof“; gfO6«f]hg / xfO8«f]hg b'O{ 
tTTj ldnL aG5 . Lavoisier n] o; Uof“;nfO{ Pdf]lgod Snf]/fO8 / SoflN;od xfO8«f]S;fO8sf] 
ld>0fnfO{  ttfO{ agfPsf lyP . AofS6]l/ofx¿n] gfO6«f]hgo'St of}lusx¿;“u k|ltlj|mof u/]/ s]xL 

tkfO{“nfO{ yfxf 5 < 

10-15 k|ltzt clS;hg / 
sfa{g 8fOcS;fO8sf] 
ld>0fnfO{ sfaf]{lhg  
(carbogen) elgG5 . o;sf] 
k|of]u lgdf]lgofaf6 u|:t 
la/fdLnfO{ s[lqd Zjf; 
k|Zjf;sf] nflu ul/G5 . 

Curr
icu

lum
 D

ev
elo

pm
en

t C
en

tre
 



118  lj1fg, sIff !) 

dfqfdf of] Uof“; agfP tfklg kfgLdf cToGt 3'ngzLn ePsfn] kfgL kbf{ df6fdf g} ldn]/  
hfG5 . o;af6 Pdf]lgod Snf]/fO8, Pdf]lgod ;Nkm]6 h:tf cGo of}lusx¿ klg aG5g\ .  

Pdf]lgofsf] kof{Kttf  (Occurrence of Ammonia) 

k|s[ltdf Pdf]lgof :jtGq / ld>0fsf ¿kdf kfOG5 . of] Uof“; gfO6«f]hgo'St kbfy{x¿ 
clS;hgsf] cefjdf s'lx“bf pTkGg x'G5 . ld>0fsf] ¿kdf of] Pdf]lgod Snf]/fO8 / Pdf]lgod 
;Nkm]6df kfOG5 .  

k|of]uzfnfdf Pdf]lgof Uof “; agfpg] tl/sf -Laboratory preparation of 
ammonia_ 

Pdf]lgod Snf]/fO8 / SoflN;od xfO8«f]S;fO8 -r'g_ nfO{ 
2:1 sf] cg'kftdf ld>0f agfP/ xf8{Unf; 6]:66\o'adf 
/flvG5 . To;kl5 lrqdf b]vfP h:t} u/L k/LIf0f gnLdf 
Pp6f ss{ / 8]lne/L gnL ldnfP/  clnslt 9Ns] kg]{ 
u/L /flvG5 . ca k/LIf0f gnLnfO{ la:tf/} ttfOG5 . 
ttfp“b} ubf{ ld>0faf6 Pdf]lgof Uof“; lg:sG5 . of] 
Uof“;nfO{ ;'Vvf ¿kdf k|fKt ug{ nfOd 6fj/ (lime 
tower) sf] k|of]u ul/G5 . Pdf]lgof kfgLdf cToGt 
3'ngzLn x'g] ePsfn] o;nfO{ kfgL lj:yfkg u/L hDdf 
ul/“b}g . of] Uof“; xfjfeGbf xn'ª\uf] x'gfn] xfjfnfO{ 
tnlt/ lj:yfkg u/L Uof“; hf/df hDdf ul/G5 . Uof“; 
hf/df Uof“; el/of] jf el/Pg egL x]g{ Pp6f leh]sf] 
/ftf] ln6\d; sfuh Uof“; hf/sf] d'vg]/ nluG5 . olb 
Uof“; hf/ Uof“;n] el/Psf] 5 eg] /ftf] ln6\d; lgnf] 
eP/ hfG5 cGoyf of] ln6\d; k]k/ p:t} /xG5 .  

2NH4CI(s) + Ca (OH)2 (s)            CaCl2 (s) + 2H2O(I) + 2NH3 (g) 

NH3 Uof “; pTkfbg ug]{ cGo tl/sfx¿ (Some more methods to prepare NH3) 

1. Pdf]lgofo'St nj0fx¿ h:t} Pdf]lgod ;Nkm]6, Pdf]lgod Snf]/fO8 cflbnfO{ 5'6\6} ttfP/ 
Pdf]lgof k|fKt ug{ ;lsG5 .  

h:t} M (NH4)2 CO3(s)   2NH3(g) + H2O(l) + CO2 (g) 

2. Pdf]lgofsf nj0fx¿nfO{{ s8f Iff/;“u k|ltlj|mof u/fP/ klg Pdf]lgof tof/ ug{ ;lsG5 . 

h:t} M (NH4)2 SO4 (s) +2NaOH(aq) Na2SO4 (s) + 2H2O(l) + NH3 (g) 

NH4Cl(s) + KOH(aq)  KCl(s) +H2O (l) + NH3 (g) 

  

tkfO“{nfO{ yfxf 5 < 
SoflN;od cS;fO8n] Pdf]lgofdf 
ePsf] lr;f]kgnfO{ ;f];]/ lnG5 . 
To;}n] nfOd 6fj/af6 o;nfO{ 
k7fpbf z'b\w Pdf]lgof aG5 . 

lrq 10.2 
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Pdf]lgofsf] cf}b\of]lus pTkfbg       
-Manufacture of ammonia gas) 
Pdf]lgof Uof“;nfO{ cf}b\of]lus ¿kdf pTkfbg ug{ 1 efu 
gfO6«f]hg / 3 efu xfO8«f]hgnfO{ pRr rfk / tfkj|mddf 
k|ltlj|mof u/fO{ Pdf]lgof Uof“; aGg'sf ;fy} tfkzlSt klg 
lg:sG5 . o; ljlwaf6 Pdf]lgof pTkfbg ug]{ k|lj|mofnfO{ 
x]a/ k|f];]; (Haber's process) elgG5 . hd{gLsf 
/;fog zf:qL lk|mh x]j/n] ;g\ 1913 df kTtf nufPsf 
x'gfn] o;nfO{ x]j/ k|f];]; elgPsf] xf] . o;sf] /f;folgs 
k|ltlj|mof o; k|sf/ 5 M 

N2 + 3H2                        2NH3 + tfkzlSt 

 

of] k|ltlj|mof bf]xf]/f] x'G5 . ;fdfGo tfkj|mddf of] k|ltlj|mof la:tf/} x'G5 . To;}n] Pdf]lgof 
Uof“;nfO{ l56f] pTkfbg ug{ lgDg lnlvt cj:yfx¿ cfjZos k5{ .  

(i) tfkj|md   5000C   (ii) rfk   250Atm 

(iii) pTk|]/s  kmnfdsf] w'nf] (Fe) (iv) k|f]df]6/  dlnA8]gd (Mo) 

Pdf]lgofsf] u'0fx¿  

ef}lts u'0fx¿ 

1. of] Ps /ªxLg Uof“; xf] . o; Uof“;sf] uGw s8f / lk/f] x'G5 . o;n] cf“vfaf6 cf“;' 
lgsfN5 . 

2. of] xfjfeGbf xn'sf] x'G5 . To;}n] xfjf tnlt/ lj:yfkg u/L o;nfO{ Uof“; hf/df hDdf 
ul/G5 . 

3. of] kfgLdf cToGt 3'ngzLn eO{ cNsfnL aG5 . 

4. of] cNsfnL k|s[lt ePsfn] leh]sf] /ftf] ln6\d; k]k/nfO{ o;n] lgnf] agfp“5 .  

5. of] cfk"m aNb}g / c¿nfO{ klg aNg ;xof]u ub}{{g . 

/f;folgs u'0fx¿ 

1. of] Uof“; kfgLdf cToGt 3'ngzLn x'g] x'“bf Pdf]lgod xfO8«f]S;fO8 aG5, h'g Ps lkmSsf 
cNsfnL xf] . 

h:t} M NH3 (g) + H2O (l)   NH4OH (aq) 

2. Pdf]lgofn] cDnx¿;“u k|ltlj|mof u/L nj0f agfp“5 . 

tkfO{“nfO{ yfxf 5 < 
a9L rfksf] k|of]u ubf{ w]/} 
Pdf]lgof k|fKt x'g] eP klg 
lj:kmf]6gsf] 8/ x'g] x'gfn] w]/} 
rfk k|of]u ug'{ vt/gfs x'G5 . 
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 h:t} M 

 2NH3 (g) + H2SO4 (aq)    (NH4)2 SO4 (aq) 

 NH3(g) + HNO3 (aq)   NH4NO3 (s) 

3. kfgLdf 3f]lnPsf] Pdf]lgof -Pdf]lgod xfO8«f]S;fO8_ n] cDnx¿;“u k|ltlj|mof u/L nj0f / 
kfgL agfp“5 . 

 h:t} M 

 NH4OH(aq) + HCI (aq)    NH4CI (aq) + H2O (l) 

 NH4OH(aq) + HNO3 (aq)   NH4NO3 (aq) + H2O (l) 

 2NH4OH(aq) + H2SO4(aq)  (NH4)2SO4(aq) + 2H2O(I) 

4. Pdf]lgof / xfO8«f]hg Snf]/fO8 k|ltlj|mof eO{ 7f]; Pdf]lgod Snf]/fO8 (NH4CI) sf 
 s0fx¿ aGb5g\ .  

 h:t} M NH3(g) + HCI (aq)   NH4CI (s)  
5. sl/a 15000C tfkj|md / s]xL rfkdf Pdf]lgofnfO{ sfa{g 8fOcS;fO8;“u k|ltlj|mof 

u/fO{ cToGt pkof]uL dn o'l/of (urea) tof/ ul/G5 . 

CO2(g) + 2NH3 (g)   NH2CONH2 (s) + H2O (l) 

6. Pdf]lgofnfO{ clS;hgl;t /f;folgs k|ltlj|mof u/fp“bf gfO6«f]hg Uof“; aG5 . 

 4NH3 + 3O2  2N2+6H2O 

Pdf]lgofsf pkof]lutfx¿ 

1. t/n Pdf]lgof lr:ofpg] k|of]hgsf] nflu /]lk|mh]/]6/df k|of]u ul/G5 . 

2. of] Uof“; Pdf]lgod ;Nkm]6, Pdf]lgod gfO6«]6, Pdf]lgod km:km]6, o'l/of h:tf dn agfpg 
k||of]u ul/G5 . 

3. of] Uof“; gfOl6«s cDn, Knfl:6s, n'uf w'g] ;f]8f agfpg k|of]u x'G5 . 

4. cf}ifwLsf ¿kdf k|of]u ul/g] s]xL Pdf]lgod nj0fx¿ NH4Cl / (NH4)2SO4 agfpg of] 
Uof“; k|of]u ul/G5 . 

5. of] Uof“; gS;fx¿sf] An' lk|G6 lgsfNg klg k|of]u ul/G5 .  

6. o;nfO{ lu|h / t]n x6fpg] lSnlGhª Ph]G6 -cleansing agent_ sf ¿kdf k|of]u 
ul/G5 . 
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;f/f+z 
1. sfa{go'St OGwgx¿ sf]Onf, sf7, ldy]g, cNsf]xn cflb xfjfdf afNbf sfa{g 8fOcS;fO8 

Uof“; lgl:sG5 . ;g\ 1630 df efg x]ndf]G6 (Van Helmont) n] sf7nfO{ afn]/ CO2 
Uof“; kTtf nufPsf lyP .  

2. k|of]uzfnfdf sfa{g 8fOcS;fO8 Uof“; r'g9'ª\ufsf 6'j|mfx¿nfO{ lkmSsf xfO8«f]Snf]l/s 
cDn (dil. HCl ) ;“u /f;folgs k|ltlj|mof u/fO{ agfOG5 .  

CaCO3 (s) + 2HCl (aq)               CaCl2 (aq) + H2O (l) + CO2 (g) 
3. sfa{g 8fOcS;fO8 Uof“;nfO{ w]/}] dfqfdf pTkfbg ug{ r'g9'ª\ufnfO{ e6\6Ldf pRr 

tfkj|mddf sf]Onf;“u ttfOG5 . o; k|ltlj|mofaf6 r'g / sfa{g 8fOcS;fO8 aG5 . 

4. sfa{g 8fOcS;fO8 Uof“;nfO{ ;kmf r'gkfgLdf s]xLl5g k7fPdf /f;folgs k|ltlj|mof eO{ 
;]tf] c3'ngzLn SoflN;od sfaf]{g]6 aGg] x'gfn] r'gkfgL b'lwnf] b]lvG5 . 

5. sfa{g 8fOcS;fO8 Uof“;n] cfuf] lgefpg] x'gfn] o;nfO{ fire extinguisher x¿df k|of]u 
ul/G5 . 

6. k|s[ltdf Pdf]lgof :jtGq Pjd\ ld>0fsf] ¿kdf kfOG5 . :jtGq ¿kdf of] xfjfdf kfOG5 . 
of] gfO6«f]hgo'St kbfy{x¿ clS;hgsf] cefjdf s'lx“bf pTkGg x'G5 . ld>0fsf] ¿kdf of] 
Pdf]lgod Snf]/fO8 / Pdf]lgod ;Nkm]6df kfOG5 .  

7. Pdf]lgof Uof“; gfO6«f]hg / xfO8«f]hg b'O{ tTTj ldnL aG5 . Lavoisier n] o; Uof“;nfO{ 
Pdf]lgod Snf]/fO8 / SoflN;od xfO8«f]S;fO8sf] ld>0fnfO{  ttfO{ agfPsf lyP .  

8. Pdf]lgod Snf]/fO8 / SoflN;od xfO8«f]S;fO8nfO{ 2:1 sf] cg'kftdf ld>0f agfP/ 
xf8{Unf; 6]:66\o'adf /fvL k/LIf0f gnLnfO{ la:tf/} ttfp“bf / Pdf]lgof Uof“; lg:sG5 . 

9. x]j/ k|f];]; (Haber's proces) åf/f Pdf]lgof Uof“;nfO{ cf}b\of]lus ¿kdf pTkfbg ug{ 
;lsG5 . 

10. Pdf]lgof Uof“; kfgLdf cToGt 3'ngzLn x'g] x'“bf s8f cNsfnL Pdf]lgod xfO8«f]S;fO8 
aG5 .   

11. Pdf]lgof Uof“; gS;fx¿sf] An' lk|G6 lgsfNg klg k|of]u ul/G5 .  

cEof; 

-s_ tnsf ax' j}slNks k|Zgx¿sf] ;xL pTt/df l7s lrx\g -√_ nufpg'xf];\ M 

 1. sfa{g 8fOcS;fO8nfO{ w]/}] dfqfdf pTkfbg ug{ r'g9'ª\ufnfO{ e6\6Ldf pRr   
  tfkj|mddf sf]Onf;“u ttfp“bf aGg] pTkfbgx¿ s] s] x'g\ < 

  (i) ldy]g / r'g (i) r'g / sfa{g 8fOcS;fO8 

  (iii)  Pl;l6lng / sfa{g 8fOcS;fO8 (iv)  Pdf]lgof / r'g 

 2. tnsf dWo] s'g rflx“ egfO{ l7s xf] < 

  (i) sfa{g 8fOcS;fO8 xfjfnfO{ dflylt/ lj:yflkt u/L Uof“; hf/df hDdf   
   ul/G5 . 
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  (ii) sfa{g 8fOcS;fO8 xfjfnfO{ tnlt/ lj:yflkt u/L Uof“; hf/df hDdf  
   ul/G5 .  
  (iii) sfa{g 8fOcS;fO8 kfgLnfO{ dflylt/ lj:yflkt u/L Uof“; hf/df hDdf  

ul/G5 . 
  (iv) sfa{g 8fOcS;fO8 kfgLnfO{ tnlt/ lj:yflkt u/L Uof“; hf/df hDdf  

ul/G5  . 

 3.  sfa{g 8fOcS;fO8 Uof“;nfO{ ;kmf r'gkfgLdf s]xLl5g k7fPdf /f;folgs k|ltlj|mof 
eO{ aGg] of}lus tnsf dWo] s'g  xf] < 

  (i)  SoflN;od afO;Nkm]6  (ii)  SoflN;od afOsfaf]{g]6 

  (iii)  SoflN;od ;Nkm]]6 (iv)  SoflN;od sfaf]{g]6 

 4. k|of]uzfnfdf Pdf]lgof pTkfbg ug{ Pdf]lgod Snf]/fO8 / SoflN;od 
xfO8«f]S;fO8nfO{ s'g cg'kftdf ld;fOG5 < 

  (i)  3:1  (ii) 2:3 
  (iii)  2:1  (iv)  1:2 
 5. x]j/ k|f];]; (Haber's process) åf/f cf}b\of]lus ¿kdf Pdf]lgof Uof“; pTkfbg ug{ 

tnsf dWo] s'g s'g cj:yf rflxG5 < 

  (i)  tfkj|md, rfk / pTk|]/s  (ii)  tfkj|md, rfk / k|f]df]6/ 

   (iii)  rfk, pTk|]/s / k|f]df]6/  (iv)  tfkj|md, rfk, pTk|]/s /  
   k|f]df]6/  

-v_ tnsf k|Zgx¿sf] 5f]6s/Ldf pTt/ lbg'xf];\ M 

 1. k|of]uzfnfdf sfa{g 8fOcS;fO8 Uof“; agfpg] ljlw ;lrq j0f{g ug'{xf];\ .  

 2. sfa{g 8fOcS;fO8 Uof“;nfO{ w]/} dfqfdf pTkfbg ug{ s] ug{ ;lsG5, n]Vg'xf];\ . 

  

3. lrq cWoog u/L k|Zgx¿sf] pTt/ lbg'xf];\ M 

  (a) Uof“; hf/df s'g Uof“; hDdf eO/x]sf] 5,
  n]Vg'xf];\ . 

 (b) of] Uof“; agfpg] k|ltlj|mofsf] /f;folgs 
  ;dLs/0f n]Vg'xf];\ . 

 (c) s:tf] /ªsf] ln6\d; k]k/sf] k|of]uaf6  
  sfa{g 8fOcS;fO8 Uof“;sf] klxrfg ug{ 
  ;lsG5 < 

 (d) lsg of] Uof“;nfO{ ;'N6f] kfl/Psf] vfnL  
Uof; hf/df hDdf ul/G5 < 

4. sfa{g 8fOcS;fO8 Uof“;sf s'g} ltg cf]6f /f;folgs u'0fx¿ n]Vg'xf];\ . 

5. sfa{g 8fOcS;fO8 Uof“;sf s'g} rf/ cf]6f pkof]lutfx¿ pNn]v ug'{xf];\ .  
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6. k|of]uzfnfdf Pdf]lgof Uof“; agfpg] tl/sf ;lrq j0f{g ug'{xf];\ . 

7. lrq cWoog u/L k|Zgx¿sf] pTt/ lbg'xf];\ M 

 (a) Uof“; hf/df s'g Uof“; hDdf eO/x]sf] 5, 
  n]Vg'xf];\ . 

 (b) of] Uof“; agfpg] k|ltlj|mofsf] /f;folgs 
  ;dLs/0f n]Vg'xf];\ . 

 (c) s:tf] /ªsf] ln6\d; k]k/sf] k|of]uaf6  
  Pdf]lgof Uof“;sf] klxrfg ug{ ;lsG5 < 

 (d) xf8{Unf; 6]:66\o'anfO{ lsg clnslt 58\s] 
  kf/]/ /flvG5 < 

 (e) nfOd 6fj/sf] Pp6f pkof]lutf n]Vg'xf];\ . 

8. Pdf]lgof Uof“;nfO{ a9L dfqfdf pTkfbg ug{ s] ul/G5, n]Vg'xf];\ . 

9. Pdf]lgof Uof“;sf] s'g} rf/ cf]6f pkof]lutfx¿ n]Vg'xf];\ .  

10. s] x'G5, /f;folgs ;dLs/0f;lxt n]Vg'xf];\ M  

  (a) sfa{g 8fOcS;fO8nfO{ r'gkfgLdf Psl5gsf] nflu k7fp“bf  

  (b) sfa{g 8fOcS;fO8nfO{ r'gkfgLdf w]/}a]/;Dd k7fp“bf 

  (c) aln/x]sf] sf7sf] 5]:sf]nfO{ sfa{g 8fOcS;fO8n] el/Psf] hf/df 3';fp“bf 

  (d) aln/x]sf] DofUg]l;odsf] lkmTtf sfa{g 8fOcS;fO8o'St hf/df 3';fp“bf  

  (e) sfa{g 8fOcS;fO8 Uof“;n] el/Psf a]n'gx¿ xfjfdf 5f]8\bf  

  (f) ;f]l8od xfO8«f]S;fO8 / Pdf]lgod ;Nkm]6sf] ld>0fnfO{ ttfp“bf 

  (g) Pdf]lgofnfO{ kfgLdf ld;fp“bf 

  (h) Pdf]lgof / xfO8f]Snf]l/s cDnlar k|ltlj|mof x“'bf 

kl/of]hgf sfo{ 
1. ;f]8fkfgL, sf]sfsf]nf jf s'g} klg sfa{g 8fOcS;fO8o'St k]o kbfy{sf] lasf]{ vf]Ng] 

lalTts} lgl:s/x]sf] Uof“; glhs} leh]sf] lgnf] ln6\d; k]k/ nu] s] x'G5 < k|of]u tyf 
cjnf]sg ug'{xf];\ / o;f] x'gfsf] sf/0f  sIffdf 5nkmn ug'{xf];\ . 

2. ahf/af6 r'g NofO{ ;kmf r'gkfgL (lime water) agfpg'xf];\ . ca Tof] kfgLdf Pp6f 
gnLn] k'ms]/ x]g'{xf];\  . s] x'G5 / lsg o:tf] x'G5, lgisif{nfO{ sIffdf k|:t't ug{'xf];\ . 

zAbfjnL 
fire extinguisher: cfuf] lgefpg k|of]u ul/g] oGq 
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PsfO  11   wft'x¿ (Metals) 

tkfO{“x¿n] k|s[ltdf s'g s'g tTTjx¿ b]Vg'ePsf] 5 < atfpg ;Sg'x'G5 < k|s[ltdf ePsf 
tTTjx¿nfO{ wft', cwft' / cw{wft' u/L ltg efudf ljefhg ul/Psf] 5 . xfd|f] b}lgs hLjgdf 
wft'x¿n] dxTTjk"0f{ :yfg cf]u6]sf 5g\ . wft'x¿ xfd|f] nflu a9L pkof]uL 5g\ . dflg;x¿n] 
k/fk"j{ sfnb]lv g} ljleGg k|of]hgsf nflu wft'sf] k|of]u ub}{ cfPsf] kfOG5 . ljleGg wft'x¿sf] 
k|of]u km/s km/s k|of]hgsf nflu ul/G5 . s'g} wft'x¿ xft xltof/, sn sf/vfgf / 
oftfoftsf ;fwg agfpg k|of]u x'G5g\ eg] s'g} wft'x¿ ef“8fs“'8f, xjfO{ hxfhsf kf6{x¿, 
lah'nLsf tf/x¿ / l;Ssfx¿ agfpg k|of]u x'G5g\ . o; PsfOdf xfdL k|s[ltdf k|fKt x'g] 
wft'x¿ kmnfd, PNd'lgod, tfdf, ;'g, rf“bLsf] kl/ro tyf logLx¿sf wfpx¿, ef}lts u'0fx¿ / 
pkof]lutf ;DaGwL s'/fx¿ cWoog ug]{ 5f}“ . 

s]xL dxTTjk"0f{ wft'x¿ (Some important metals) 

kmnfd (Iron) 

kmnfd k[YjLsf] j|m:6df k|z:t dfqfdf kfOg] wft' xf] . o;nfO{ Nofl6gdf Ferrum elgG5 . 
o;sf] ;ª\s]t Fe xf] . o;sf] kf/df0fljs ;ª\Vof 26 / kf/df0fljs ef/ 56 xf] . o;sf] 
On]S6«f]lgs ljGof; o; k|sf/ 5 .  

 

k]l/of]l8s tflnsfdf kmnfdsf] :yfg (Position of iron in a periodic table) 

kmnfdsf] s pk;]ndf b'O{ cf]6f Eofn]G; On]S6«f]gx¿ x'G5g\ . To;}n] k]l/of]l8s tflnsfdf o;sf] 
:yfg ;d"x IIA x'g'kg]{ xf] t/ To;f] geP/ o;nfO{ ;d"x VIII df /flvPsf] 5 . o;sf] sf/0f of] 
Ps ;ª\j|md0ffTds tTTj xf] . o;sf ljz]iftfx¿ ;fwf/0f tTTjx¿eGbf km/s 5g\ . of] tTTj d 
AnscGtu{t VIII ;d"xdf / 4th lkl/o8df k5{ . o;sf] ;+o'Hotf 2 jf 3  
x'G5 . 2 cf]6f On]S6«f]gx¿ x6fP/ km]/; cfof]g -Fe++_ / 3 cf]6f On]S6«f]gx¿ x6fP/ km]l/s 
cfof]g -Fe+++_ aG5 . 

kof{Kttf tyf wfpx¿ (Occurrence and Ores) 

k|s[ltdf kmnfd :jtGq ¿kdf sd dfqfdf kfOG5 . kmnfd hLjx¿sf] z/L/ / ljleGg wfpx¿sf 
¿kdf kfOG5 . of] /utdf x]df]Unf]lagsf] ¿kdf /x]sf] x'G5 . kmnfdsf s]xL k|d'v wfpx¿ 
x]df6fO6 (Fe2O3), DofUg]6fO6 (Fe3O4), cfO/g kfO/fO6 (FeS2), l;8]/fO6 (FeCO3) cflb 

;]n K L M N 

On]S6«f]gsf] ;ª\Vof 2 8 14 2 

cla{6fOn 1s2 2s22p6 3s23p63d6 4s2 
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x'g\ . kmnfdsf] k|ltzt a9L ePsf] wfp x]df6fO6 xf] . o;df kmnfd sl/a 72.5 k|ltzt hlt 
x'G5 . of] wfp k|s[ltdf k|z:t dfqfdf kfOg] x'“bf w]/}h;f] kmnfd o;}af6 pTkfbg ul/G5 . 

kmnfdsf ef}lts u'0fx¿ (Physical properties of iron) 
1. z'b\w kmnfd Ps 6nsbf/ v}/f] v/fgL /ªsf] wft' xf] . 

2. of] tfk / ljb\o't\sf] ;'rfns xf] . 

3. o;sf] ljlzi6 3gTj 7.86 x'G5 . 

4. kmnfd sl/a 15000 C tfkj|mddf kUnG5 / sl/a 25000 C df pDnG5 . 

5. 7700 C eGbf a9L tfkj|mddf kmnfd cr'DasLo kbfy{ aG5 . 

6. of] k|s[ltdf Doflnoan (malleable) / 8S6fOn (ductile) k|s[ltsf] x'G5 . 

kmnfdsf pkof]lutf (Uses of iron) 
1. /8, tf/, kfOk, uf8Lx¿, /]nsf] k6/L, g6 tyf af]N6, lsnf OToflb agfpg kmnfdsf] 

k|of]u x'G5 . 

2. of] l:6n pTkfbg ug{ tyf /]l8o6/ / :6f]e agfpg k|of]u x'G5 . 

3. ljleGg k|sf/sf s[lif cf}hf/ / xltof/x¿ agfpg k|of]u x'G5 . 

4. 3/df k|of]u x'g] ljleGg k|sf/sf ef“8fs'“8fx¿ agfpg k|of]u x'G5 . 
5. ljleGg /f;folgs k|ltlj|mofdf of] pTk|]/ssf] ¿kdf k|of]u x'G5 . 

PNd'lgod (Aluminium) 
PNd'lgod k[YjLsf] j|m:6df k|z:t dfqfdf kfOg] wft' xf] . o;sf] ;ª\s]t Al xf] . o;sf] 
kf/df0fljs ;ª\Vof 13 / kf/df0fljs ef/ 27 xf] . o;sf] On]S6«f]lgs ljGof; o; k|sf/  
5 M  

 

;]n K L M 

On]S6«f]gsf] ;ª\Vof 2 8 3 

cla{6fOn 1s2 2s22p6 3s23p1 

 

k]l/of]l8s tflnsfdf PNd'lgodsf] :yfg (Position of aluminium in a periodic 
table) 

PNd'lgodsf] ltg cf]6f Eofn]G; On]S6«f]gx¿ x'G5g\ . To;}n] k]l/of]l8s tflnsfdf o;sf] :yfg 
;d"x IIIA xf] . of] tTTj p AnscGtu{t lkl/o8 3rd df k5{ . o;sf] ;+o'Hotf 3 x'G5 .  
3 cf]6f On]S6«f]gx¿ x6fP/ PNd'lgod cfof]g (Al+++) aG5 . 
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kof{Kttf tyf wfpx¿ (Occurrence and ores) 

k|s[ltdf PNd'lgod :jtGq ¿kdf kfO“b}g, t/ of}lus tyf wfpx¿sf] ¿kdf k|z:t dfqfdf  
kfOG5 . PNd'lgodsf s]xL k|d'v wfpx¿df aS;fO6 (Al2O3.2H2O), km]N;kf/ (KAlSi3O8), 
sfof]{nfO6 (Na3AlF6), sfof]lnog (Al2Si2O7. 2H2O) cflb x'g\ . aS;fO6 wfp k|s[ltdf 
k|z:t dfqfdf kfOg] x'“bf w]/}h;f] PNd'lgod o;}af6 pTkfbg ul/G5 . 

PNd'lgodsf ef}lts u'0fx¿ (Physical properties of aluminium) 

1. PNd'lgod ;]tf] xn'sf /ªsf] wft' xf] . 

2. of] tfk / ljb\o't\sf] ;'rfns xf] . 

3. o;sf] ljlzi6 3gTj 2.7 x'G5 . 

4. PNd'lgod sl/a 6600 C tfkj|mddf kUnG5 / sl/a 18000 C df pDnG5 . 

5. of] k|s[ltdf Doflnoan (malleable) / 8S6fOn (ductile) k|s[ltsf] x'G5 . 

PNd'lgodsf] pkof]lutf (Uses of Aluminium) 

1. xn'sf ef“8fs'“8f, k|m]d, ljb\o'tLo tf/ tyf lgdf{0fsf ;fdu|Lx¿ agfpg o;sf] k|of]u 
ul/G5 . 

2. xjfO{ hxfh, kfgLhxfh, uf8Lx¿ agfpg o;sf] k|of]u x'G5 .  

3. o;sf] w'nf]nfO{ t]ndf ld;fP/ /ª tof/ ul/G5 . 

4. kftnf] PNd'lgod kftf (aluminium foil) ljleGg k|sf/sf ;fdfgx¿, h:t} M rjmn]6, 
kmf]6f]u|flkms lkmNd, d]l8l;g cflb a]g{ k|of]u ul/G5 . 

5. ldl>t wft'x¿ agfpg k|of]u ul/G5 . 

6. l;Ssfx¿ agfpg o;sf] k|of]u x'G5 . 

tfdf (Copper) 

tfdfsf] Nofl6g gfd Cuprum xf] . o;sf] ;ª\s]t Cu xf] . o;sf] kf/df0fljs ;ª\Vof 29 / 
kf/df0fljs ef/ 63.57 xf] . o;sf] On]S6«f]lgs ljGof; o; k|sf/ 5 M  

;]n K L M N 

On]S6«f]gsf] ;ª\Vof 2 8 18 1 

cla{6fOn 1s2 2s22p6 3s23p63d10 4s1 
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k]l/of]l8s tflnsfdf tfdfsf] :yfg (Position of copper in a periodic table) 

tfdfsf] Pp6f Eofn]G; On]S6«f]g x'G5 . To;}n] k]l/of]l8s tflnsfdf o;sf] :yfg ;d"x IB xf] . of] 
tTTj d AnscGtu{t lkl/o8 4th df k5{ . o;sf] ;+o'Hotf 1 jf 2 x'G5 . of] 1 jf 2 cf]6f 
On]S6«f]gx¿ x6fP/ s'lk|; -Cu+_ jf s'lk|s Cu++  cfof]g aG5 . 

kof{Kttf tyf wfpx¿ (Occurrence and ores) 
tfdf k|s[ltdf z'b\w cj:yf Pjd\ ljleGg wfpx¿sf ¿kdf klg kfOG5 . o;sf s]xL wfpx¿df 
sk/ kfO/fO6 -copperpyrite_ jf rfNsf] kfO/fO6 -chalcopyrite_ CuFeS2, rfNsf];fO6  
-chalcocite_ Cu2S jf sk/ UnfG; -copper glance_, So'k|fO6 -Cuprite_ Cu2O cflb x'g\ . 
sk/ kfO/fO6 wfpaf6 w]/}h;f] tfdf pTkfbg ul/G5 . 

tfdfsf ef}lts u'0fx¿ (Physical properties of copper) 
1. tfdf /ftf] v}/f] /ªsf] 6nsbf/ wft' xf] . 

2. o;sf] ljlzi6 3gTj 8.95 x'G5 . 

3. of] 10830C df kUnG5 / 23500C df pDnG5 . 

4. of] tfk / ljb\o't\sf] c;n k|sf/sf] ;'rfns xf] . 

5. of] g/d, Dofn'oan (malleable) / 8S6fOn (ductile) k|s[ltsf] x'G5 . 

tfdfsf] pkof]lutf (Uses of Copper) 
1. ljb\o'tLo tf/x¿, On]lS6«s df]6/, 8fogfdf] tyf cGo ;fdu|Lx¿ agfpg k|of]u ul/G5 . 

2. 3/fo;L k|of]hgsf ef“8fs'“8fx¿ agfpg o;sf] k|of]u x'G5 . 

3. o;sf] k|of]u sk/sf] n]kg nufpg tyf On]S6«f]6fOlkªdf ul/G5 . 

4. o;sf] k|of]u l:6d kfOk, Eofs'd Kofg tyf Sofnf]l/ld6/df ul/G5 . 

5. lkTtn, sf“; (bronze) h:tf ldl>t wft'x¿ agfpg k|of]u ul/G5 . 

6. l;Ssfx¿ agfpg o;sf] k|of]u x'G5 . 

7. o;sf] k|of]u ljleGg k|sf/sf /f;folgs kbfy{x¿ -of}lusx¿_ tyf ljiffbLx¿ agfpg 
 ul/G5 . 

ldl>t wft' agfj6 pkof]u 

lkTtn Cu, Zn g6, af]N6, sG8]G;/ 6\o'a, d]8n  

hd{g l;Ne/ Cu, Zn, Ni ef“8fs'“8f / 3G6L 

a|f]Gh -sf“;_ Cu, Sn, Zn 3/fo;L ef“8fs'“8f, l;Ssfx¿  

ug d]6n Cu,Sn, Zn, Pb j]ol/ª / d]l;gsf kf6{x¿ 

a]n d]6n Cu, Sn ;hfj6sf ;fdu|Lx¿ / 3G6L 
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rf“bL (Silver) 

rf“bLsf] Nofl6g gfd ch]{G6d (Argentum) xf] . o;sf] ;ª\s]t Ag xf] . o;sf] kf/df0fljs 
;ª\Vof 47 / kf/df0fljs ef/ 107.88 xf] . o;sf] On]S6«f]lgs ljGof; o; k|sf/ 5 M  

;]n K L M N O 

On]S6«f]gsf] ;ª\Vof 2 8 18 18 1 

cla{6fOn 1s2 2s22p6 3s23p63d10 4s24p64d10 5s1 

 

k]l/of]l8s tflnsfdf rf“bLsf] :yfg (Position of silver in a periodic table) 

rf“bLsf] Pp6f dfq Eofn]G; On]S6«f]g x'G5 . To;}n] k]l/of]l8s tflnsfdf o;sf] :yfg ;d"x IB 
cGtu{t k5{ . of] tTTj d AnscGtu{t 5th lkl/o8df k5{ . o;sf] ;+o'Hotf 1 x'G5 . of] 1 cf]6f 
On]S6«f]g x6fP/ l;Ne/ cfof]g (Ag+) aG5 . 

kof{Kttf tyf wfpx¿ (Occurrence and ores) 

rf“bL k|s[ltdf :jtGq Pjd\ ljleGg wfpx¿sf ¿kdf kfOG5 . o;sf s]xL wfpx¿df ch]{G6fO6 
jf l;Ne/ UnfG; (Silver glance) Ag2S, l;Ne/ sk/ UnfG; (Silver copper glance) 
(AgCu2)2S, xg{ l;Ne/ (Horn silver) AgCl cflb x'g\ . ch]{G6fO6 wfpnfO{ rf“bLsf] k|d'v 
wfpsf] ¿kdf lnOG5 .  

rf“bLsf ef}lts u'0fx¿ (Physical properties of silver) 

1. rf“bL ;]tf] /ªsf] 6nsbf/ wft' xf] . 

2. o;sf] ljlzi6 3gTj 10.5 x'G5 . 

3. of] 9600C df kUnG5 19550C df pDnG5 . 

4. of] tfk / ljb\o't\sf] /fd|f] ;'rfns xf] . 

5. of] Doflnoan -malleable_ / 8S6fOn -ductile_ k|s[ltsf] x'G5 . 

rf“bLsf] pkof]lutf (Uses of Silver) 

1. o;sf]  k|of]u rf“bLsf] n]kg nufpg ul/G5 .  

2. l;Ssf, uxgf / ;hfj6sf ;fdu|Lx¿ agfpg o;sf] k|of]u x'G5 . 

3. o;sf] k|of]u l;Ne/ nj0fx¿ tyf cf}ifwLx¿ agfpg ul/G5 . 

4. o;sf] k|of]u ld//nfO{ 6Nsfpg] sfddf ul/G5 . 
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5. l;Ne/ cdfNud -Silver amalgam_ nfO{ bft eg{sf nflu k|of]u ul/G5 . 

6. l;Ne/ cS;fO8nfO{ SofNs'n]6/sf Aof6«L, >j0f ;fdu|L tyf 38Lx¿ agfpg k|of]u  
ul/G5 . 

7. kmf]6f]u|fkmLdf l;Ne/ a|f]dfO8sf ¿kdf g]u]l6edf o;sf] k|of]u x'G5 . 

;'g (Gold) 

;'gsf] Nofl6g gfd c/d (Aurum) xf] . o;sf] ;ª\s]t Au xf] . o;sf] kf/df0fljs ;ª\Vof 79 
/ kf/df0fljs ef/ 197.2 xf] . o;sf] On]S6«f]lgs ljGof; o; k|sf/ 5 M 

;]n K L M N O P 

On]S6«f]gsf] ;ª\Vof 2 8 18 32 18 1 

cla{6fOn 1s2 2s22p6 3s23p63d10 4s24p64d104f14 5s25p65d10 6s1 

 

k]l/of]l8s tflnsfdf ;'gsf] :yfg (Position of gold in a periodic table) 

;'gsf] Pp6f Eofn]G; On]S6«f]g x'G5 . To;}n] k]l/of]l8s tflnsfdf o;sf] :yfg ;d"x IB cGtu{t 
kb{5 . of] tTTj d AnscGtu{t 6th lkl/o8df kb{5 . o;sf] ;+o'Hotf 1 jf 3 x'G5 . of] 1 
cf]6f On]S6«f]g x6fP/ cp/; cfof]g -Au+_ jf 3 cf]6f On]S6«f]g x6fP/ cpl/s cfof]g -Au+++_ 
aG5 . 

kof{Kttf tyf wfpx¿ (Occurrence and ores) 

;'g k|s[ltdf z'b\wfj:yfd} Pjd\ ljleGg wfpx¿sf ¿kdf kfOG5 . ;'g sd lj|mofzLn ePsfn] of] 
k|s[ltdf z'b\wfj:yfd} kfOG5 .  of] r6\6fgx¿df Sjfh{;“u -reef gold_ jf vf]nfn] aufPsf] 
anf}6] df6fdf klg kfOG5 . of] ljleGg wfpx¿ h:t} ;NkmfO8, cS;fO8, sfaf]{g]6, ;Nkm]6 
cflbdf kfOG5 . o;sf s]xL wfpx¿sf dxTTjk"0f{ ;|f]tx¿ anf}6] df6f] / SofNe]/fO6 -AuTe2_ 
x'g\ .  

;'gsf ef}lts u'0fx¿ (Physical properties of gold) 

1. ;'g g/d, rxlsnf] / kx]“nf] wft' xf] . 

2. o;sf] ljlzi6 3gTj 19.3 x'G5 . 

3. of] 10630C df kUnG5 / nueu 25300C df plDnG5 . 

4. of] tfk / ljb\o't\sf] /fd|f] ;'rfns xf] . 

5. of] Psbd} sd  lj|mofzLn wft' xf]  . 
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;'gsf] pkof]lutf (Uses of gold) 

1. o;sf]  k|of]u ;'gsf] n]kg nufpg ul/G5 .  

2. l;Ssf, uxgf / d]8nx¿ agfpg o;sf] k|of]u x'G5 . 

3. b]jL b]jtfsf d"lt{x¿ agfpg o;sf] k|of]u x'G5 . 

4. o;sf] k|of]u uf]N8 lnkm On]S6«f]:sf]k -gold leaf electroscope_ agfpg ul/G5 . 

5. o;sf of}lusx¿ kmf]6f]u|fkmL / cf}ifwLx¿ agfpg k|of]u ul/G5 . 

6. o;sf] k|of]u ld> wft'x¿ agfpg ul/G5 . 

7. bf“tdf ;'gsf] hnk -crown bridge_ nufpg o;sf] k|of]u ul/G5 . 

g]kfndf wft'x¿sf] kof{Kttf (Occurrence of metals in Nepal) 

wft' wfpx¿ kfOg] lhNnf 

kmnfd DofUg]6fO6÷ x]df6fO6 nlntk'/, tgx'F, ef]hk'/, /fd]5fk, 
Ko'7fg, lrtjg 

Tffdf rfNsf]kfO/fO6÷sk/ UnfG; pbok'/, wflbª, dsjfgk'/, ;f]n'v'Da' 

;'g anf}6] df6f]÷:jtGq ;'g /fKtL, d':tfª, sf7df8f}“ 

DofUg]l;od DofUg];fO6 pbok'/, bf]nvf 

sf]afN6 sf]afN6fO6 kfNkf, u'NdL 

SoflN;od nfOd:6f]g sf7df8f}“, pbok'/, wflbª, dsjfgk'/ 

la:dy la:dy  dsjfgk'/ -ledkm]bL_ 

ln8÷lhª\s ln8÷lhª\s l8kf]lh6 nlntk'/, u0f]z lxdfn 

  

;f/f+z 

1. kmnfdsf s]xL k|d'v wfpx¿df x]df6fO6 (Fe2O3), DofUg]6fO6 (-Fe3O4), cfO/g 
kfO/fO6 (FeS2), l;8]/fO6 (FeCO3) cflb x'g\ . x]df6fO6 wfp k|s[ltdf k|z:t dfqfdf 
kfOg] x'“bf w]/}h;f] kmnfd o;}af6 pTkfbg ul/G5 . 

2. /8, tf/, kfOk, uf8Lx¿, /]nsf] k6/L, g6 tyf af]N6, lsnf, s[lif cf}hf/ / xltof/x¿, 
l:6n pTkfbg OToflbsf nflu kmnfdsf] k|of]u x'G5 . 

3. PNd'lgodsf s]xL k|d'v wfpx¿df aS;fO6 (Al2O3.2H2O_, km]N;kf/ (KAlSi3O8), 
sfof]{nfO6 (Na3AlF6), sfof]lnog (Al2Si2O7. 2H2O) cflb x'g\ .  
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4. xn'sf ef“8fs'“8fx¿, k|m]dx¿, ljb\o'tLo tf/, xjfO{ hxfh, kfgLhxfh, uf8Lx¿  tyf 
lgdf{0fsf ;fdu|Lx¿, /ª, d]l8l;g, ld> wft'x¿, l;Ssfx¿ agfpg PNd'lgodsf] k|of]u 
ul/G5 . 

5. tfdfsf s]xL wfpx¿df sk/ kfO/fO6 (Copperpyrite) jf rfNsf] kfO/fO6  
(chalcopyrite) CuFeS2, rfNsf];fO6 (chalcocite_ Cu2S jf sk/ UnfG; (copper 
glance), s'k|fO6 (Cuprite) Cu2O cflb x'g\ . sk/ kfO/fO6 wfpaf6 w]/}h;f] tfdf 
pTkfbg ul/G5 . 

6. ljb\o'tLo tf/x¿, On]lS6«s df]6/, 8fogfdf] tyf cGo ;fdu|Lx¿, ef“8fs'“8fx¿, 
Sofnf]l/ld6/, lkTtn, a|f]Gh h:tf ldl>t wft'x¿, ljiffbLx¿ cflb agfpg tfdfsf] k|of]u 
ul/G5 . 

7. rf“bLsf s]xL wfpx¿df ch]{G6fO6 jf l;Ne/ UnfG; (Silver glance) Ag2S, l;Ne/ 
sk/ UnfG; (Silver copper glance) (AgCu2)2S, xg{ l;Ne/ (Horn silver) AgCl 
cflb x'g\ . ch]{G6fO6 wfpaf6 w]/}h;f] rf“bL pTkfbg ul/G5 . 

8. rf“bLsf]  k|of]u rf“bLsf] ljb\o't\ n]kg ug{, l;Ssf, uxgf / ;hfj6sf ;fdu|Lx¿ agfpg, 
l;Ne/ cS;fO8nfO{ SofNs'n]6/sf Aof6«L, >j0f ;fdu|L tyf 38Lx¿ agfpg k|of]u  
ul/G5 . 

9. ;'gsf] k|of]u ;'gsf] n]kg nufpg, l;Ssf, uxgf / d]8nx¿, b]jL b]jtfsf d"lt{x¿, uf]N8 
lnkm On]S6«f]:sf]k (gold leaf electroscope), cf}ifwLx¿ agfpg cflbsf nflu ul/G5 . 

cEof; 

-s_ tnsf ax' j}slNks k|Zgx¿sf] ;xL pTt/df l7s lrx\g  -√ _ nufpg'xf];\ M 

 1. tnsf dWo] PNd'lgodsf] d'Vo wfp s'g rflx“ xf] < 

  (i) x]df6fO6  (ii) DofUg]6fO6 

  (iii) aS;fO6  (iv) ch]{G6fO6 

 2. tnsf dWo] s'g rflx“ wft' xjfO{ hxfh, kfgLhxfh / uf8L lgdf{0fsf nflu k|of]u 
ul/G5 / lsg < 

  (i) tfdf, ux|f}“ / lvof gnfUg] ePsfn]  

  (ii) rf“bL, ax'd"No / lvof gnfUg] ePsfn] 

  (iii) kmnfd, ;:tf] / lvof gnfUg] ePsfn]  

  (iv) PNd'lgod, xn'sf / lvof gnfUg] ePsfn] 

 3. w]/}h;f] kmnfd x]df6fO6 wfpaf6 pTkfbg ul/g'sf] sf/0f s] xf]nf < 

  (i) x]df6fO6 wfp k|s[ltdf sd dfqfdf kfOg] x“'bf 
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  (ii) x]df6fO6 wfp k|s[ltdf k|z:t dfqfdf kfOg] x“'bf  

  (iii) x]df6fO6 wfp afx]s c¿ wfpx¿ gePsfn] ubf{  

  (iv) x]df6fO6 wfpaf6 c¿ w]/} wft'x¿ lgsfNg ;lsg] x“'bf  

 4. tnsf dWo] s'g rflx“ wfpaf6 tfdf pTkfbg ug{ ;ls“b}g < 

  (i)  sk/ kfO/fO6 (ii)  rfNsf];fO6 

  (iii)  s'k|fO6  (iv)  aS;fO6 

 5. tnsf dWo] s'g rflx“ sf/0fn] ;'g uf]N8 lnkm On]S6«f]:sf]k agfpg k|of]u ul/G5 < 

  (i) o;n] wgfTds rfh{ 5'6\ofpg ;xof]u u5{ . 

  (ii) o;n] C0ffTds rfh{ 5'6\ofpg ;xof]u u5{ . 

  (iii) o;n] wgfTds / C0ffTds rfh{ 5'6\ofpg ;xof]u u5{ . 

  (iv) o;n] wgfTds / C0ffTds b'j} rfh{ 5'6\ofpg ;xof]u ub}{g . 

-v_ tnsf k|Zgx¿sf] pTt/ lbg'xf];\ M 

  1. tn lbOPsf wft'x¿sf] ;fdfGo kl/ro lbg'xf];\ M 

  kmnfd, PNd'lgod, tfdf, rf“bL / ;'g 

 2. kmnfd / PNd'lgod pTkfbg ug{ ;lsg] wfpx¿sf] 5'6\6f5'6\6} ;"rL agfO{ 
ltgLx¿sf s'g} 3/3 cf]6f ef}lts u'0fx¿ n]Vg'xf];\ . 

 3. PNd'lgodnfO{ xjfO{ hxfh, kfgLhxfh, uf8Lx¿sf ljleGg kf6{k'hf{x¿ agfpg 
k|of]u ul/g'sf] sf/0f s] xf], n]Vg'xf];\ . 

 4. xfd|f] b}lgs hLjgdf kmnfd / PNd'lgodsf] k|of]u sxf“ sxf“ ePsf] kfOG5,  
n]Vg'xf];\ . 

 5. tfdf pTkfbg ug{ ;lsg] wfpx¿sf] ;"rL agfO{ o;sf s'g} 3 cf]6f ef}lts u'0fx¿ 
n]Vg'xf];\ . 

 6. xfd|f] b}lgs hLjgdf tfdf s'g k|of]hgsf nflu ul/G5 < s'g} 6 cf]6f a'“bfx¿ 
n]Vg'xf];\ . 

 7. rf“bL / ;'gsf wfpx¿sf] ;"rL agfO{ ltgLx¿sf s'g} 3/3 cf]6f ef}lts u'0fx¿ 
n]Vg'xf];\ . 

 8. rf“bL / ;'gsf] s'g} ltg cf]6f pkof]lutfx¿ a'“bfut ¿kdf n]Vg'xf];\ . 

 9. rf“bL / ;'gnfO{  :jtGq ¿kdf kfpg ;lsG5, lsg < sf/0f lbg'xf];\ . 
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kl/of]hgf sfo{ 

cfO/g ;Nkm]6 / sk/ ;Nkm]6nfO{ 5'6\6f5'6\6} b'O{ cf]6f ef“8fdf lng'xf];\ . To;kl5 sk/ Kn]6nfO{ 
cfO/g ;Nkm]6df / cfO/g Kn]6nfO{ sk/ ;Nkm]6df /fVg'xf];\ . k|To]s ljs/df s] kl/jt{g x'G5, 
cjnf]sg u/L lgisif{nfO{ sIffdf k|:t't ug'{xf];\ . 

zAbfjnL 

;ª\j|md0f tTTj M k]l/of]l8s tflnsfdf ;d"x IIA / ;d"x IIIA lar kfOg] tTjx¿ 

Doflnoan M lk6]/ jf lyr]/ r]K6f] agfpg ;lsg]  

8S6fOn M lk6]/ jf lyr]/ tf/ h:tf] ;+/rgfdf abNg ;lsg] 

kmf]6f]u|fkmL M kmf]6f] lng] snf  

l;Ne/ cdfNud M rf“bL, l6g / ds{/Lsf] ld>0f 
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PsfO 12 xfO8«f]sfa{g / o;sf of}lusx¿ (Hydrocarbons and  
 its Compounds)  

j/k/ /x]sf of}lusx¿af/] tkfO{“x¿n] s]xL atfpg ;Sg'x'G5 < xfd|f j/k/ ljleGg k|sf/sf 
of}lusx¿ kfOG5g\ . tL of}lusx¿nfO{ sfa{lgs / csfa{lgs u/L b'O{ efudf ljefhg ug{ 
;lsG5 . vlgh kbfy{x¿sf] ;|f]taf6 k|fKt of}lusx¿nfO{ csfa{lgs of}lus elgG5 eg] 
hgfj/x¿ jf af]6 la?jfx¿af6 k|fKt of}lusx¿nfO{ sfa{lgs of}lus elgG5 . sfa{gsf 
cS;fO8, sfaf]{g]6, afOsfaf]{g]6 / sfaf{O8x¿ afx]s sfa{gsf ;a} of}lusx¿nfO{ sfa{lgs 
of}lusx¿ elgG5 . sfa{g / xfO8«f]hg ldn]/ ag]sf x'gfn] sfa{lgs of}lusnfO{ xfO8«f]sfa{g klg 
elgG5 . 

xfO8«f]sfa{g (Hydrocarbon) 

sfa{g / xfO8«f]hg b'O{ tTTjx¿ ldn]/ ag]sf sfa{lgs of}lusx¿nfO{ xfO8«f]sfa{g elgG5 . 
ldy]g, Oy]g, Olylng, Pl;l6lng OToflb o;sf pbfx/0fx¿ x'g\ . xfO8«f]sfa{g of}lusx¿sf] k|d'v 
;|f]t eg]sf]  k]6«f]lnod kbfy{ g} xf] . sfa{g / sfa{g k/df0f'x¿sf] lardf /x]sf aG8x¿sf 
k|sf/sf cfwf/df o;nfO{ ;+t[Kt / c;+t[Kt u/L b'O{ efudf ljefhg ug{ ;lsG5 .  

;+t[Kt xfO8«f]sfa{g (Saturated hydrocarbon) 
xfO8«f]sfa{gdf ePsf sfa{gx¿lar Pp6} dfq aG8 /x]sf] 5 eg] To:tf] xfO8«f]sfa{gnfO{ ;+t[Kt 
xfO8«f]sfa{g (saturated  hydrocarbon) elgG5 . ;+t[Kt zAbsf] cy{ oL of}lusx¿df c¿ s]xL 
klg yKg ;ls“b}g eg]sf] xf] . logLx¿ Psbd} l:y/ k|s[ltsf x'G5g\ . /f;folgs k|ltlj|mofdf sd 
;lj|mo x'g] ePsfn] logLx¿nfO{ kf/flkmG; (paraffins) elgG5 . logLx¿nfO{ cNs]g (alkane)  
klg elgG5 . o; lsl;dsf xfO8«f]sfa{gnfO{ CnH2n+2  n] hgfOG5 . hxf“ n eg]sf] sfa{gsf] 
;ª\Vof xf] / o;nfO{ n = 1, 2, 3, … n] hgfOG5 . 

s]xL dxTTjk"0f{ ;+t[Kt xfO8«f]sfa{gsf] IUPAC gfd, cf0fljs ;"q, sG8]G:8 ;"q / ;+/rgfTds 
;"q tn lbOPsf] 5 M 
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c;+t[Kt xfO8«f]sfa{g (Unsaturated hydrocarbon) 
xfO8«f]sfa{gdf ePsf sfa{g sfa{gx¿sf lardf b'O{ jf ltg cf]6f aG8 /x]sf xfO8«f]sfa{gx¿nfO{ 
c;+t[Kt xfO8«f]sfa{g (unsaturated hydrocarbon) elgG5 . c;+t[Kt xfO8«f]sfa{gsf] cy{  
oL of}lusx¿df c¿ s]xL c0f'x¿ yKg ;lsG5 eGg] xf] . logLx¿ Psbd} cl:y/ k|s[ltsf x'G5g\ 
. c;+t[Kt xfO8«f]sfa{gx¿ clNsg (alkene) / cNsfOg (alkyne)  u/L b'O{ k|sf/sf  
5g\ .  

clNsg (Alkene) 
olb sfa{g sfa{gsf] lardf b'O{ cf]6f aG8 ePdf To:tf xfO8«f]sfa{gnfO{ clNsg (alkene) 
elgG5 . logLx¿nfO{ cf]lnlkmG; (olefines) klg elgG5 . o; lsl;dsf xfO8«f]sfa{gnfO{ CnH2n 

n] hgfOG5 . hxf“ n eg]sf] sfa{gsf] ;ª\Vof xf] / o;df n sf] dfg 2 af6 ;'? eP/ cufl8 
a9\5 . n sf] ljleGg dfg /fvL km/s km/s clNsgx¿ k|fKt ug{ ;lsG5 . 

gfd cf0fljs ;"q sG8]G:8 ;"q ;+/rgfTds ;"q 

Olyg C2H4 H2C = CH2 

H     H
 |        |
C  =  C
 |        |
H     H

  

k|f]lkg C3H6 H3C – CH  = CH2 

         H      H      H
          |        |        |
H  –  C  –  C  =  C
          |                |
         H              H

  

Ao'l6g C4H8 H3C - CH2 - CH = CH2 

 H    H H  H 
  |   |  |   | 
H - C - C - C =  C 
  |  |    | 

 H H   H 

 

cNsfOg (Alkyne)  

sfa{g sfa{gsf] lardf ltg cf]6f aG8 ePdf o;nfO{ cNsfOg (alkyne) elgG5 . logLx¿nfO{ 
Pl;l6lnG; (acetylenes) klg elgG5 . o; lsl;dsf xfO8«f]sfa{gnfO{ CnH2n-2 n] hgfOG5 . 
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hxf“ n eg]sf] sfa{gsf] ;ª\Vof xf] . o;df n sf] dfg 2 af6 ;'? eP/ cufl8 a9\5 . n sf] 
ljleGg dfg /fvL km/s km/s cNsfOgx¿ k|fKt ug{ ;lsG5 . 

gfd cf0fljs ;"q sG8]G:8 ;"q ;+/rgfTds ;"q 

OyfOg  C2H2 HC  CH H – C  C – H 

k|f]kfOg C3H4 H3C – C  CH          H
          |
H  –  C  –  C   C – H
          |
         H

  

Ao'6fOg C4H6 H3C – CH2 – C  
CH 

 H    H    
  |   |    
H - C - C - C ≡ C -H 
  |  |     

        H     H   

xf]df]nf]u; z[ª\vnf (Homologous series) 

Pp6} ;"qdf af“lwg ;Sg] xfO8«f]sfa{gx¿sf] ;d"xnfO{ xf]df]nf]u; z[ª\vnf (homologous series) 
elgG5 . oL z[ª\vnfx¿sf ;b:ox¿nfO{ xf]df]nf]uL (homologue) elgG5 . xf]df]nf]u; 
z[ª\vnfsf ;a} ;b:ox¿nfO{ Pp6} ;fdfGo ;"qaf6 hgfOG5 . Pp6f xf]df]nf]uL ;b:o / csf]{ 
;b:olarsf] cGt/ CH2 x'G5 . 

cNsfOn /]l8sn (Alkyl radical)  

cNs]g (alkane)  af6 Pp6f xfO8«f]hg k/df0f' x6fp“bf aGg] k/df0f'x¿sf] ;d"xnfO{ cNsfOn 
/]l8sn (alkyl radical) elgG5, h:t} M ldy]g CH4 af6 ldyfOn CH3

+, Oy]g C2H6 af6 
OyfOn cNsfOn C2H5

+ cflb . /]l8snnfO{ ;fdfGo ;"q CnH2n+1 n] hgfOG5 . o;nfO{ hgfpg 
R cIf/ k|of]u ul/G5 . 

kmª\;gn u|'k (Functional group)  

sfa{lgs of}lussf] lglZrt ;d"xsf] ;+/rgfnfO{ kl/eflift ug]{ Pp6f k/df0f' jf k/df0f'x¿sf] 
;d"xnfO{ kmª\;gn u|'k (Functional group) elgG5 . ljleGg ju{sf sfa{lgs of}lusx¿ 
aGgsf nflu cNsfOn /]l8snx¿ kmª\;gn u|'k;“u ldN5g\ . 

cfOo'Kofs kb\wlt (IUPAC system) 

IUPAC system nfO{ k"0f{ ¿kdf n]Vbf International Union of Pure and Applied 
Chemistry x'G5 . of] sfa{lgs / csfa{lgs of}lusx¿sf] gfddf Ps¿ktf xf];\ eGg] x]t'n] 
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j}1flgsx¿n] :yfkgf u/]sf] kb\wlt xf] . o; kb\wltcg';f/ Ps of}lussf] Pp6f dfq} gfd x'G5 . 
o;n] ubf{ of}lusx¿nfO{ a'e\mgdf x''g] uNtLnfO{ x6fp“5 . 

xfO8«f]sfa{gnfO{ gfdfs/0f ug]{ ;/n tl/sf (Common system to nomenclature 
hydrocarbons)  

(i) xfO8«f]sfa{gdf ePsf sfa{gsf] ;ª\Vofx¿sf cfwf/df ;j{k|yd j8{?6 (wordroot) kTtf  
nufpg], h:t} M 

sfa{g k/df0f'sf] 
;ª\Vof 

j8{?6 gf]6];g 

C -1 Meth C1 

C -2 Eth C2 

C -3 Prop C3 

C -4 But C4 

C -5 Pent C5 

C -6 Hex C6 

C -7 Hept C7 

C -8 Oct C8 

C -9 Non C9 

C -10 Dec C10 

 

(ii) o;/L xfO8«f]sfa{gdf ePsf] j8{?6 kTtf nufO{ ;s]kl5 o;df ane, ene / yne yKg] . 

 h:t} M 

 CH3 - CH3 

 o;df sfa{gsf] ;ª\Vof = 2 

 sfa{g sfa{glardf x'g] aG8 = 1 = ane 
 o;sf] gfdfs/0f ubf{ eth+ ane = ethane x'G5 . 

Curr
icu

lum
 D

ev
elo

pm
en

t C
en

tre
 



138  lj1fg, sIff !) 

s]xL xfO8«f]sfa{g / o;af6 ag]sf of}lusx¿ (Some hydrocarbon and 
its compounds)  

ldy]g (Methane) 

ldy]g ;a}eGbf ;/n Plnkm]l6s xfO8«f]sfa{g (aliphatic hydrocarbon) xf] . of] Uof“; wflknf] 
If]q (marshy place)  df kfOg] ePsfn] o;nfO{ df;{ Uof“; (marsh gas) klg elgG5 . o;sf] 
cf0fljs ;"q CH4 xf] . of] Uof“; k|foh;f] vlgh t]nsf] dflyk6\l6 kfOg] u5{ . uf]a/ Uof“;, afof] 
Uof“; / l;j]h (sewage) Uof“;df klg ldy]g kfOG5 . of] Uof“; /ªxLg, uGwxLg / :jfbxLg  
x'G5 . of] Uof“; kfgLdf 3'Nb}g t/ k|fª\ufl/s of}lusx¿, h:t} M Oy/, cNsf]xn cflbdf 3'N5 . 

ldy]gsf] pkof]lutf (Uses of methane) 

1. ldy]g Uof“; uf]a/ Uof“; -jfof] Uof“;_ sf] ¿kdf u|fdL0f If]qsf 3/ 3/df k|of]u ul/g'sf 
;fy} pb\of]ux¿df klg OGwgsf] ¿kdf k|of]u ul/G5 . 

2. sfa{g ANofs pTkfbg ug{ o;nfO{ k|of]u ul/G5, h;nfO{ d;L 5fKg], h'Ttfsf] kfln; ug]{ 
/ /ª agfpg k|of]u ul/G5 . 

3. ldy]gnfO{ ljleGg pkof]uL of}lusx¿ Snf]/f]kmd{, sfa{g 6]6«fSnf]/fO8, ldyfOn cNsf]xn, 
kmdf{lN8xfO8 cflb agfpg k|of]u ul/G5 . 

4. xfO8«f]hgsf] cf}b\of]lus pTkfbg ug{ klg o;sf] k|of]u ul/G5 . 

Oy]g (Ethane) 

Oy]g Ps ;+t[Kt xfO8«f]sfa{gsf] bf];|f] ;b:o xf] . o;sf] Ps c0f'df b'O{ cf]6f sfa{g k/df0f'x¿  
x'G5g\ . o;sf] cf0fljs ;"q C2H6 xf] . of] Uof“; ldy]g;“u k|fs[lts Uof“;, sf]n Uof“; / 
k]6«f]lnod vfgLdf kfOG5 . of] Uof“; ldy]g h:t} /ªxLg, uGwxLg / :jfbxLg x'G5 . of] Uof“; 
kfgLdf 3'Nb}g t/ k|fª\ufl/s of}lusx¿ h:t} Oy/, cNsf]xn cflbdf 3'N5 . 

Oy]gsf] pkof]lutf (Uses of ethane) 

1. Oy]g aNbf tfksf] 7'nf] dfqf lg:sg] ePsfn] o;nfO{ j]lN8ª ug{sf nflu k|of]u ul/G5 .  

2. o;nfO{ c¿ sfa{lgs of}lusx¿ OyfOn Snf]/fO8, gfO6«f]Oy]g OToflb agfpg klg k|of]u 
ul/G5 .  

k|f]k]]g (Propane) 

k|f]k]g klg Ps ;+t[Kt xfO8«f]sfa{gsf] t];|f] ;b:o xf] . o;sf] Ps c0f'df ltg cf]6f sfa{g 
k/df0f'x¿ 5g\ . o;sf] cf0fljs ;"q C3H8 xf] . of] Uof“; k|fs[lts Uof“; / k]6«f]lnod vfgLdf 
kfOG5 . of] Uof“; /ªxLg / uGwxLg x'G5 . of] Uof“; kfgLdf 3'Nb}g t/ k|fª\ufl/s of}lusx¿  
Oy/, cNsf]xn cflbdf 3'N5 . 
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k|f]k]]gsf] pkof]lutf (Uses of propane) 

1. of] Uof“; cToGt k|HjngzLn ePsf] x'gfn] OGwgsf ¿kdf k|of]u ul/G5 .  

2. o;nfO{ c¿ sfa{lgs of}lusx¿ agfpg klg k|of]u ul/G5 .  

3. k]6«f]lnod pb\of]ux¿df lr:ofpg] sfo{sf nflu klg of] Uof“; k|of]u ul/G5 . 

Ao'6]g (Butane) 

Ao'6]g Ps ;+t[Kt xfO8«f]sfa{gsf] rf}yf] ;b:o xf] . o;sf] Ps c0f'df rf/ cf]6f sfa{g k/df0f'x¿ 
x'G5g\ . o;sf] cf0fljs ;"q C4H10 xf] . of] Uof“; k|fs[lts Uof“; / k]6«f]lnod vfgLdf kfOG5 . 
of] Uof“; /ªxLg / uGwxLg x'G5 . of] Uof“; kfgLdf 3'Nb}g t/ k|fª\ufl/s of}lusx¿, h:t} M Oy/, 
cNsf]xndf 3'N5 . 

Ao'6]gsf] pkof]lutf (Uses of butane) 

1. o; Uof“;nfO{ ldy]g;“u ld;fO{ LPG (Liquefied Petroleum Gas) OGwgsf ¿kdf 
k|of]u ul/G5 lsgls rfk lbPdf of] Uof“; ;lhn} t/n x'G5 .  

2. l;Gy]l6s /a/ agfpg sRrf kbfy{sf] ¿kdf o;sf] k|of]u x'G5 . 

cNsf]xn (Alcohol) 

cNsf]xn of}lusx¿ cNs]gaf6 pTkfbg ul/Psf x'G5g\ . 
cNs]gdf /x]sf] Ps jf PseGbf a9L xfO8«f]hg 
k/df0f'x¿nfO{ xfO8«f]lS;n ;d"x (OH) n] k|lt:yfkg 
u/]/ ag]sf] of}lus cNsf]xn xf] . o;sf] ;fdfGo ;"q 
CnH2n+1OH xf] . xfO8«f]lS;n ;d"x cNsf]xnsf] 
kmª\;gn u|'k xf] . xfO8«f]lS;n ;d"x (OH) sf] 
pkl:yltsf] cfwf/df cNsf]xnnfO{ Ps ePdf 
df]gf]xfOl8«s (monohydric), b'O{ ePdf 8fOxfOl8«s  
(dihydric) / ltg ePdf 6«fOxfOl8«s (trihydric) u/L 
ltg efudf juL{s/0f ul/G5 . 

ldyfOn cNsf]xn (Methyl alcohol) 

o;df Pp6f dfq OH ;d"x ePsfn] of] Ps df]gf]xfOl8«s cNsf]xn xf] . o;sf] IUPAC gfd 
ldyfgn -methanol_ xf] . ldyfOn cNsf]xnsf] cf0fljs ;"q CH3OH xf] . o;sf] ;+/rgfTds 

;"q 

         H
          |
H  –  C  –  OH
          |
         H

 xf] .  

tkfO{“nfO{ yfxf 5 < 

;fdfGotof b}lgs hLjgdf 
cNsf]xn eGgfn] OyfOn cNsf]xn 
(C2H5OH) nfO{ hgfp“5 .  
o;sf] kmª\;gn u|'k OH ePsfn] 
o;nfO{ Oyfgn (ethanol) 
elgG5 . of] t/n kbfy{ /ªxLg / 
kfgLdf 3'ngzLn x''G5 . 
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ldyfOn cNsf]xnsf] pkof]lutf (Uses of methyl alcohol) 

1. ldyfOn cNsf]xn ldlyln6]8 l:kl/6 (methylated spirit) agfpg k|of]u ul/G5 . 

2. /ª / elg{;x¿nfO{ 3'nfpg o;sf] k|of]u x'G5 . 

3. k/Ço'd, /ª, cf}ifwL / l;Gy]l6s sk8f cflb agfpg k|of]u x'G5 . 

4. a]s]nfO6 agfpg, Knfl:6s pb\of]udf k|of]u ul/g] km/dN8xfO8 (formaldehyde) lgdf{0f 
ug{ o;sf] k|of]u ul/G5 . 

5. o;sf] k|of]u 8«fO{ lSnlgª (dry cleaning) df ul/G5 . 

OyfOn cNsf]xn (Ethyl alcohol) 

o;df Pp6f dfq OH ;d"x ePsfn] of] klg Ps df]gf]xfOl8«s cNsf]xn xf] . o;sf] IUPAC 
gfd Oyfgn (ethanol_ xf] . OyfOn cNsf]xnsf] cf0fljs ;"q C2H5OH xf] . o;sf] 
;+/rgfTds ;"q lgDg k|sf/sf] x'G5 M 

 

 

 

OyfOn cNsf]xnsf] pkof]lutf (Uses of ethyl alcohol) 

1. OyfOn cNsf]xnnfO{ k]o dfbs kbfy{x¿ x\lj:sL (whisky), jfOg (wine), lao/  
(beer) cflbdf k|of]u ul/G5 . 

2. c:ktfn, :jf:Yo rf}sL, gl;{ª xf]dx¿df 3fp, l;l/Gh cflb ;kmf ug{ o;sf] k|of]u  
x'G5 . 

3. k|of]uzfnfdf afof]nf]lhsn :k]l;d]g (biological specimen) nfO{ ;'/lIft /fVg k|of]u 
x'G5 . 

4. sd tfkj|md gfKg] tfkdfks oGq (alcohol thermometer) df o;sf] k|of]u x'G5 . 

5. kf]lnlyg, 6]l/lng, ;fa'g, /ª, k]G6 cflb pTkfbg ug{df o;sf] k|of]u x'G5 . 

6. vf]6f], af];f], t]n cflb h:tf xfO8«f]sfa{g 3'nfpg o;nfO{ 3f]nssf] ¿kdf k|of]u ul/G5 . 

lUn;]/f]n (Glycerol) 

lUn;]/f]ndf ltg cf]6f OH ;d"x ePsfn] of] Ps 6«fOxfOl8«s cNsf]xn xf] . o;nfO{ lUnl;l/g 
klg elgG5 . o;sf] gfd u|Ls efiffsf] glyceros af6 NofOPsf] xf], h;sf] cy{ sweet x'G5 . of] 
/ªxLg / u'lnof] :jfb ePsf] afSnf] t/n kbfy{ xf] . of] kfgL / cNsf]xndf 3'ngzLn x'G5 eg] 
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Oy/df c3'ngzLn x'G5 . o;sf] IUPAC gfd propane 1, 2, 3 triol xf] . lUn;]/f]nsf] 
cf0fljs ;"q C3H5(OH)3 xf] . o;sf] ;+/rgfTds ;"q lgDg k|sf/sf] x'G5 M  

 

 

lUn;]/f]nsf] pkof]lutf  (Uses of Glycerol)  

1. z/L/df cf]7, ufnfnufot ljleGg efusf] 5fnfnfO{ k'm6\gaf6 hf]ufpg o;sf] k|of]u  
x'G5 . 

2. ld7fO k;ndf ld7fOnfO{ u'lnof] agfpg o;sf] k|of]u x'G5 . 

3. /fd|f] u'0f ePsf] ;fa'g, nf];g, s:d]l6s / ;]leª lj|md agfpg o;sf] k|of]u x'G5 . 

4. /a/ :6fDkdf lk|l6ª d;L / :6\ofDk Kof8sf] d;L agfpg k|of]u ul/G5 . 

5. ;'tL{nfO{ /l;nf] agfO{ /fVg, kmnk'mn tyf vfb\o kbfy{x¿nfO{ ;'Vvf x'gaf6 arfpg / 
;8\g glbg klg o;sf] k|of]u ul/G5 . 

Un'sf]h (Glucose) 

Un'sf]h zAb u|Ls zAb Un's; (glukus) af6 cfPsf] xf], h;sf] cy{ sweet x'G5 . Un'sf]h Ps 
lj|m:6lng ;]tf] kfp8/ xf], h'g kfgLdf /fd|f];“u 3'ngzLn x'G5 . of] Ps sfaf]{xfO8]«6 / 
df]gf];fs/fO8 ;'u/ xf] . o;sf] /f;folgs ;"q C6H12O6 xf] . of] ltg cf]6f df]gf];fs/fO8\; 
dWo] Ps xf], h;nfO{ z/L/n] k|ToIf ¿kdf ATP pTkfbg ug{ pkof]u u5{ . z/L/n] ATP 
zlStsf nflu pkof]u u5{ . Un'sf]hnfO{ 8]S6«f]h (dextrose) klg elgG5 .  

of] kmnk'mn / dxdf kfOG5 . o;n] ljsl;t hgfj/x¿sf] /utdf :jtGq ;'u/ kl/jxg ug{ 
;xof]u u5{ . of] sf]ifsf] sfo{sf nflu zlStsf] ;|f]tsf] ¿kdf k|of]u x'G5 eg] d]6faf]lnHdsf] 
;Gt'ngdf o;n] dxTTjk"0f{ sfo{ u5{ . of] Un'sf]h k|f0fLx¿sf nflu nfebfos / xflgsf/s b'j} 
x'G5 .  

xfO An8 ;'u/ (high blood glucose) n] z/L/sf ljleGg efunfO{ g/fd|f];“u ;'Ggfpg] sfd  
u5{ . /utdf k|z:t dfqfdf Un'sf]h gx'“bf nf] An8 ;'u/ (low blood glucose) x'G5 .  oL b'O{ 
cf]6} cj:yfx¿ dflg;sf nflu 3fts x'G5g\ . 

;f/f+z 

1. sfa{g / xfO8«f]hg b'O{ tTTjx¿ ldn]/ ag]sf sfa{lgs of}lusx¿nfO{ xfO8«f]sfa{g  
elgG5 . ldy]g, Oy]g, Olylng, Pl;l6lng OToflb o;sf pbfx/0fx¿ x'g\ . 

2. xfO8«f]sfa{gdf ePsf sfa{gx¿lar Pp6} dfq aG8 /x]sf] 5 eg] To:tf] xfO8«f]sfa{gnfO{ 
;+t[Kt xfO8«f]sfa{g elgG5 . xfO8«f]sfa{gdf ePsf sfa{g sfa{gx¿sf] lardf b'O{ jf ltg 
cf]6f aG8 /x]sf 5g\ eg] To:tf] xfO8«f]sfa{gnfO{ c;+t[Kt xfO8«f]sfa{g elgG5 .  
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3. Pp6} ;"qdf af“lwg ;Sg] xfO8«f]sfa{gx¿sf] ;d"xnfO{ xf]df]nf]u; z[ª\vnf elgG5 . oL 
z[ª\vnfx¿sf ;b:ox¿nfO{ xf]df]nf]uL elgG5 .  

4. sfa{lgs of}lussf] lglZrt kl/jf/sf] ;+/rgfnfO{ kl/eflift ug]{ Pp6f k/df0f' jf 
k/df0f'x¿sf] ;d"xnfO{ kmª\;gn u|'k elgG5 .  

5. ldy]g ;a}eGbf ;/n Plnkmfl6s xfO8«f]sfa{g xf] . of] Uof“; wflknf] If]qdf kfOg] ePsfn] 
o;nfO{ df;{ Uof“; klg elgG5 . o;sf] cf0fljs ;"q CH4 xf] . 

6. ldy]g Uof“; 3/ tyf pb\of]ux¿df /fd|f] OGwgsf] ;|f]tsf] ¿kdf, sfa{g ANofs pTkfbg 
u/L d;L 5fKg], h'Ttfdf kfln; ug]{ / /ª agfpg], xfO8«f]hgsf] cf}b\of]lus pTkfbg 
ug]{nufot cGo k|of]hgsf nflu klg k|of]u ul/G5 . 

7. OyfOn cNsf]xndf Pp6f dfq OH ;d"x ePsfn] of] klg Ps df]gf]xfOl8«s cNsf]xn xf] . 
o;sf] IUPAC gfd Oyfgn xf] . OyfOn cNsf]xnsf] cf0fljs ;"q C2H5OH xf] . 

8. OyfOn cNsf]xnnfO{ dfbs k]o kbfy{x¿sf] ¿kdf tyf 3fp, l;l/Gh cflb ;kmf /fVg, 
k|of]uzfnfdf afof]nf]lhsn :k]l;d]gnfO{ ;'/lIft /fVg, tfkdfks oGqnufot  cNsf]xn 
ydf]{ld6/ agfpg] k|of]hgsf nflu o;sf] k|of]u x'G5 . 

9. lUn;]/f]ndf ltg cf]6f OH ;d"x ePsfn] of] Ps 6«fOxfOl8«s cNsf]xn xf] . o;nfO{ 
lUnl;l/g klg elgG5 . of] /ªxLg / u'lnof] :jfb ePsf] afSnf] t/n kbfy{ xf] . of] kfgL / 
cNsf]xndf  3'ngzLn x'G5 eg] Oy/df c3'ngzLn x'G5 . lUn;]/f]nsf] cf0fljs ;"q 
C3H5(OH)3 xf] .  

10. z/L/df cf]7, ufnfnufot ljleGg efusf] 5fnfnfO{ k'm6\gaf6 hf]ufpg, ld7fO k;ndf 
ld7fOnfO{ u'lnof] agfpg, /fd|f] u'0f ePsf] ;fa'g, nf];g, s:d]l6s / ;]leª lj|md agfpg, 
/a/ :6fDkdf lk|l6ª d;L / :6\ofDk Kof8sf] d;L agfpg cflb k|of]hgsf nflu k|of]u 
ul/G5 . 

cEof; 

-s_ tnsf ax' j}slNks k|Zgx¿sf] ;xL pTt/df l7s  -√_ lrx\g nufpg'xf];\ M 

 1. tnsf dWo] s'g rflx“ xfO8«f]sfa{g cNs]g ;d"xcGtu{t k5{ < 

  (i) ldy]g  (ii)  Olylng\ 

  (iii)  Pl;l6lng (iv)  k|f]kfOg 
 2. tnsf dWo] s'g rflx“ lUn;]/f]nsf] cf0fljs ;"q xf] < 

  (i)  C3H6(OH)2 (ii)  C3H5(OH)2 

  (iii)  C3H4(OH)4 (iv)  C3H5(OH)3 

 3. tnsf dWo] s'g rflx“ k]o kbfy{sf ¿kdf k|of]u ul/g] cNsf]xnsf] IUPAC gfd  
  xf] < 

  (i)  ldyfgn  (ii)  Oyfgn 

  (iii)  k|f]k]gn  (iv)  Ao'6fgn 
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 4. z/L/df cf]7, ufnfnufot ljleGg efusf] 5fnfnfO{ k'm6\gaf6 hf]ufpg s'g 
xfO8«f]sfa{g k|of]u ul/G5 < 

  (i)  ldyfOn cNsf]xn (ii)  OyfOn cNsf]xn 

  (iii)  lUn;]l/g  (iv)  Un'sf]h 

 5. tnsf dWo] s'g rflx“ xfO8«f]sfa{gaf6 lUn;]/f]n agfOG5 < 

  (i)  ldy]g  (ii)  Oy]g 

  (iii)  k|f]k]g  (iv)  Un'sf]h 

-v_ tnsf k|Zgx¿sf] ;xL pTt/ n]Vg'xf];\ M 

  1. xfO8«f]sfa{g s]nfO{ elgG5 < kl/efiff lbO{ o;sf s'g} rf/ cf]6f pbfx/0fx¿ pNn]v 
ug'{xf];\ .  

 2. ;+t[Kt xfO8«f]sfa{g / c;+t[Kt xfO8«f]sfa{glar b'O{ cf]6f km/sx¿ n]Vg'xf];\ . 

 3. ldy]g Uof“;sf] kl/ro lbO{ o;sf s'g} b'O{ cf]6f pkof]lutfx¿ n]Vg'xf];\ . 

 4. cNsf]xn eg]sf] s] xf] < o;sf k|sf/x¿ pNn]v u/L ltgLx¿sf] cf0fljs / 
;+/rgfTds ;"q n]Vg'xf];\ . 

 5. Un'sf]hsf] 5f]6f] kl/ro lbO{ o;sf s'g} b'O{ cf]6f pkof]lutfx¿ n]Vg'xf];\ . 

 6. tnsf of}lusx¿sf] cf0fljs, sG8]G:8 / ;+/rgfTds ;"qx¿ n]Vg'xf];\ M 

  Olylng, k|f]lkg, Pl;l6lng, OyfOn cNsf]xn,  lUn;]/f]n, Un'sf]h 

kl/of]hgf sfo{ 
1. cNsf]xn agfpg] dflg;nfO{ e]6L cNsf]xn agfpg] tl/sf 5nkmn tyf cjnf]sg u/L 

To;}sf cfwf/df l/kf]6{ tof/ kf/L sIffdf k|:t't ug'{xf];\ . 

2. tkfO{“sf] 3/df k|of]udf NofOPsf xfO8«f]sfa{g / ltgLx¿sf of}lusx¿sf]] ;"rL tof/ 
ug'{xf];\ . ;"lrt u/]sf of}lusx¿sf] k|of]u s;/L ul/Psf] 5, To;nfO{ ;d]t tof/ u/L 
sIffdf k|:t't ug'{xf];\ .  

zAbfjnL 
sfa{lgs of}lusx¿ M sfa{g / xfO8«f]hg ldn]/ ag]sf of}lusx¿ 

xf]df]nf]u; z[ª\vnf M Pp6} ;"qdf af“lwg ;Sg] xfO8«f]sfa{gx¿sf] ;d"x¿  

kmª\;gn u|'k M sfa{lgs of}lussf] lglZrt kl/jf/sf] ;+/rgfnfO{ kl/eflift ug]{ Pp6f  

k/df0f' jf k/df0f'x¿sf] ;d"x 

xfO8«f]lS;n ;d"x M cNsf]xnsf] kmª\;gn u|'k 

afof]nf]lhsn :k]l;d]g M k|of]uzfnfdf z}lIfs pb\b]Zo k'/f ug{ ;+/If0f u/]/ /flvPsf hLjx¿ 

ATP: Adenosine Triphosphonate 
elg{; M sf7nufotsf j:t'nfO{ rlDsnf] agfpg k|of]u ul/g] kf/bzL{, s8f / ;+/Ifsf/L j:t' 
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PsfO  13 b}lgs hLjgdf k|of]u x'g] j:t'x¿    
  (Materials Used in Daily Life) 

/;fog lj1fgsf ljleGg zfvfx¿dWo] cf}b\of]lus /;fog lj1fg klg Ps xf] . o;df kbfy{x¿sf] 
;ª\u7g, kbfy{x¿lar x'g] lj|mof / k|ltlj|mof :j¿k aGg] gof“ j:t'x¿nufot ljleGg /f;folgs 
kbfy{x¿sf] cWoog ul/G5 . b}lgs hLjgdf k|of]u ul/g] /f;folgs j:t'x¿ s] s] 5g\, tkfO{“x¿  
eGg ;Sg'x'G5 < b}lgs hLjgdf l;d]G6, sf“r, ;]/fldS;, Knfl:6s, ;fa'g, l86/h]G6, kmfOj/, 
ljiffbL, dn, cf}ifwL, s:d]l6S; h:tf ljleGg /f;folgs kbfy{x¿ k|of]u x'G5g\ . xfdL o; kf7df 
dfly plNnlvt /f;folgs kbfy{x¿sf] pTkfbg, ljz]iftfx¿, pkof]u / cGo kIfx¿ ;DaGwL 
cWoog ug]{ 5f}“ .  

l;d]G6 (Cement) 
r'g9'ª\uf (CaCO3) / ljz]if k|sf/sf] df6f] (Al2O3 SiO2) h:tf 
sRrf kbfy{x¿nfO{ ld;fO{ w'nf] x'g] u/L u|fOG8/n] lk;]/ agfOPsf] 
dl;gf] v/fgL /ªsf] kfp8/nfO{ l;d]G6 elgG5 . o;nfO{ afn'jf / 
kfgL ld;fO{ ;]6 u/]/ ;'Sg lb“bf 9'ª\uf a/fa/ Ifdtf ePsf] s8f j:t' 
aG5 .  

l;d]G6 pTkfbg ubf{ d'Votof ltg cf]6f cfwf/e"t r/0fx¿ kf/  
x'G5g\ . tL x'g\ M j|ml;ª (crushing), u|fOlG8ª (grinding) / lkmlg; 
u|fOlG8ª (finish grinding) . u|fOG8/df /fv]/ r'g9'ª\ufnfO{ nueu 
2 cm cfsf/ x'g] u/L lkl;G5 . lkl;Psf] r'g9'ª\uf / Ps ljz]if 
k|sf/sf] Sn]nfO { 2:1 sf] cg'kftdf ld;fO{  u|fOG8/ (grinder) df 
lk;]/ dl;gf] agfOG5 . o; w'nf] ld>0fnfO{ kfgL;“u 3f]n]/ n]bf] 
(slurry) agfOG5 . of] n]bf]nfO{ prfOdf /flvPsf] sRrf kbfy{ u|x0f 
ug]{ xf]k/ (hopper) df /flvG5 . ha lSng (kiln)  3'D5, ta n]bf] 
kbfy{ la:tf/} /f]6/L lSng (rotary kiln) lt/ em5{ . lSng (kiln) sf] 
tNnf] efudf t]n jf kfp8/ sf]Onf hnL cfuf]sf] Hjfnf lg:sL 
o;nfO{  nueu 16000C tfkj|md;Dd ttfp“5 . o;/L ttfp“bf of] 
ld>0f s]xL dfqfdf klUnG5 / ;;fgf /ftf] /ftf] l9Ssf (small 
marble sized) df kl/j{tg x'G5 . o;nfO{ l;d]G6 lSnGs/ (cement 
clinker) elgG5 . o;nfO{  lr;f] agfP/ nueu 2.5 k|ltzt lhK;d 
(CaSO4.2H2O) xfnL u|fOG8/df w'nf] kf/L l;d]G6 pTkfbg  ul/G5 . 
lhK;dn] l;d]G6 hDg]  ;do (setting time) a9fp“5 . cGTodf 
l;d]G6nfO{ xfjf gl5g]{ af]/fdf Kofs ul/G5 / ;DalGwt 7fp“df 
k7fOG5 . 

r'g9'ª\uf + PNd'lgod cS;fO8 + l;lnsg 8fOcS;fO8   SoflN;od l;lns]6 + 
SoflN;od Pn'df]g]6 

CaCO3 +Al2O3+SiO2   CaSiO3 + CaAl2O3 

tkfO{“nfO{ yfxf 5 < 

l;d]G6 pTkfbg ug{ 
;'? u/]sf ljleGg 
b]zx¿ o; k|sf/ 
5g\ M 

England: 1825 
Germany: 1855 
Belgium: 1855 
USA: 1972  
India: 1904 
g]kfndf ;g\  
1976 df x]6f}“8f 
l;d]G6 ÇofS6«Laf6 
l;d]G6 pTkfbg ug{ 
;''? ul/Psf] xf] . 
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l;d]G6sf] pkof]u (Uses of cement) 

l;d]G6df afn'jf / kfgL ld;fP/ agfPsf] ld>0fnfO{ uf/f (mortar) elgG5 . o;nfO{ O“6fx¿ 
hf]8\g, kvf{n / 5fgfsf] Knf:6/ ug{ k|of]u ul/G5 . l;d]G6df afn'jf, /f]8f / kfgL ld;fP/ 
rnfPdf sª\lj|m6 (concrete) aG5 . To;} u/L sª\lj|m6nfO{ s8f agfpg leqaf6 kmnfdsf 
af/x¿ (iron bar) k|of]u ul/G5 . o;nfO{ l/OGkmf];{ l;d]G6 sª\lj|m6  (reinforced cement 
concrete - RCC) elgG5 . o;nfO{ ejgsf] 5fgf, lkn/ / k'n agfpg k|of]u ul/G5 . 

sf“r (Glass) 

sf“r Ps kf/bzL{ 7f]; j:t' xf] . of] lj|m:6n gagL cw{ 7f]; cj:yfaf6 
7f];df ablnG5 . of] Ps ;'k/ s'N8 lnlSj8 (super cooled liquid) 
xf] . o;sf] sf/0f of] 7f]; x'g'eGbf klxn] g} o;sf] klUng] tfkj|mdeGbf 
tn lrl;G5 . 7f8f] kf/]/ /fv]sf] e\mofndf /x]sf c0f'x¿ dflyNnf] 
txaf6 tNnf] txlt/ la:tf/} aU5g\ . of] cNsfnL / cNsfnfOg 
wft'x¿sf] xf]df]lhg; ld>0f xf] . o;sf] d'Vo sRrf kbfy{ l;lnsf 
(SiO2) xf] . of] afn'jfdf kfOG5 . l;lnsf / s]xL wft'x¿sf] 
of}lus;“u k|ltlj|mof eO{ l;lns]6x¿ aG5g\ . wft'sf] l;lns]6af6 sf“r 
agfOG5 . 

l;lnsf sf“r (Silica glass) 

l;lnsfnfO { nueu 16000c df ttfp“bf of] kUnG5 . o;nfO{ lr:ofp“bf 7f];df kl/j{tg eO{ Ps 
k|sf/sf] lj|m:6nfOg sf“r aG5 . o;}nfO{ l;lnsf sf“r elgG5 . of] cDn, kfgL / cGo 
/;fogx¿df 3'Nb}g . jftfj/0fdf ePsf] km/s tfkj|mdn] o;nfO{ c;/ ub}{g lsgls l;lnsfdf 
tGsg] u'0f x'G5 . of] sf“r ud agfpg, ljb\o'tLo ;fdu|Lx¿ agfpg / k|of]uzfnfdf k|of]u x'g] 
;fdu|Lx¿ agfpg k|of]u ul/G5 . 

jf6/ sf“r (Water glass) 

l;lnsfnfO{ sl/a 8000c ;Dd ;f]l8od sfaf]{g]6 jf kf]6fl;od sfaf]{g]6;“u ttfp“bf ;f]l8od 
l;lns]6 jf kf]6fl;od l;lns]6 aG5 . of] sf“r kfgLdf 3'Ng] x'gfn] o;nfO{ jf6/ sf“r klg 
elgG5 . o; k|sf/sf] sf“r clUg k|lt/f]ws ;fdfg / l;lnsf uf8]{g agfpg k|of]u ul/G5 . o; 
sf“rsf] 3f]n k]:6 (paste), ud (gum) cflb agfpg klg k|of]u ul/G5 . 

SiO2 + Na2CO3   Na2SiO3 + CO2 

SiO2 + K2CO3    K2SiO3  + CO2 

  

tkfO“{nfO{ yfxf 5 < 

sf“r 7f]; jf Uof“; 
cj:yfdf g/xL 
;w}“el/ t/n 
cj:yfdf /xg] 
x'gfn] o;nfO{ 
kbfy{sf] rf}yf] 
cj:yf dflgG5 . 
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;fwf/0f sf“r (Ordinary glass) 

l;lnsf;“u ;f]l8od sfaf]{g]6 / SoflN;od sfaf]{g]6 ld;fO{ ttfp“bf ;fwf/0f sf“r aG5 .  
50% l;lnsf, 15% ;f]l8od sfaf]{g]6, 10% SoflN;od sfaf]{g]6 / 25% sf“rsf 6'j|mfx¿ 
ld;fO{ 6\ofª\s kmg]{; (tank furnace) df sl/a 8500C ttfP/ of] sf“r  pTkfbg ul/G5 . 
pTkflbt sf“rsf] ldl>t t/nnfO{ ljleGg cfsf/sf ef“8fdf kmnfdsf] kfOkaf6 vgfOG5 . o;/L 
sf“rsf ;fdu|Lx¿ agfO;s]kl5 To;nfO{ lr:ofOG5 . o; k|lj|mofnfO{ PlGglnª (annealing) 
elgG5 . olb PlGglnª ul/Pg eg] sf“rsf ef“8fdf tftf] jf lr;f] j:t' /fVbf ;lhn} k'm6\5 . 
3f]nnfO{ kfgLdf c3'ngzLn agfpg o;df r'g9'ª\uf /flvG5 eg] sf“rsf 6'j|mfx¿n] o;nfO{ 
kfgLdf kUng ;xof]u u5{g\ . o; k|sf/sf] sf“r kfgLdf 3'Nb}g . of] sf“r sd tfkj|mddf kUng] 
x'gfn] o;nfO{ g/d sf“r (soft glass) elgPsf] xf] . 

o; k|sf/sf sf“raf6 af]tn, k|sfz gnLx¿, e\mofn OToflb agfOG5g\ . o;nfO{ ;f]8fnfOd 
Unf; klg elgG5 . e\mofnsf] Unf; agfp“bf o;n] Unf;sf] l/k|mflS6e OG8]S; (refractive 
index) a9fp“5 . o; k|sf/sf] Unf;af6 n]G;, lk|Hd OToflb agfpg ;lsG5 . 

s8f sf“r (Hard glass) 

l;lnsf;“u kf]6fl;od sfaf]{g]6 / SoflN;od sfaf]{g]6 ld;fP/ ttfO{ of] sf“r agfOG5 . o; 
k|sf/sf sf“r pTkfbg ubf{ kf]6fl;od sfaf]{g]6 / SoflN;od sfaf]{g]6sf] k|of]u x'g] x'gfn] o;nfO{ 
kf]6f; nfOd sf“r (potash lime glass) elgG5 . o; k|sf/sf] sf“rsf] kUng] tfkj|md pRr 
x'G5 . o;n] w]/} a9L tfkj|md y]Ug ;S5 . of] sf“rnfO{ pRr tfkdf k|of]u ul/g] ;fdu|Lx¿ 
xf8{ Unf; 6]:66\o'a, ljs/, /fpG8 a6d ÇnfS; OToflb agfpg k|of]u ul/G5 . 

af]/f] l;lns]6 sf“r (Borosilicate glass) 

l;lnsf;“u ;f]l8od sfaf]{g]6, SoflN;od sfaf]{g]6 / af]l/s cS;fO8 ld;fP/ ttfO{ of] sf“r 
tof/ ul/G5 . o;nfO{ kfO/]S; Unf; (pyrex glass) klg elgG5 .  of] sf“r s8f x'g] x'gfn] 
;lhn} km'6\b}g . of] sf“rdf tfksf] 36a9sf] k|efj sd k5{ . of] sf“r kfgL / cDndf 3'ngzLn 
x'“b}g . k|of]uzfnfdf pRr tfkj|mddf k|of]u ul/g] ;fdu|Lx¿ 6]:66\o'a, ljs/, sG8]G;/ cflb 
agfpg of] sf“rsf] k|of]u ul/G5 . 

n]8 lj|m:6n sf“r (Lead crystal glass) 

l;lnsf;“u kf]6fl;od sfaf]{g]6 / n]8 df]gf]cS;fO8nfO{ ld;fO{ ttf“pbf, kf]6fl;od l;lns]6  
/ n]8 l;lns]6sf] ld>0f aG5 . o;nfO{ g} n]8 lj|m:6n sf“r jf Çn'6 Unf; (flute glass) 
elgG5 . o; k|sf/sf] Unf;sf] l/ÇoflS6e OG8]; (refractive index) a9L x'G5 . To;}n] o;af6 
n]G;, lk|Hd, lah'nLsf lrd, /f8/, 6\o'a cflb agfOG5 . 
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/ª\uLg sf“r (Coloured glass) 

sf“rsf] /ª wft'sf cS;fO8x¿n] lgwf{/0f u5{g\ . ;fwf/0f sf“rsf] ld>0fdf ljleGg wft''sf 
cS;fO8x¿ ld;fO{ ttfPdf /ª\uLg sf“rx¿ aG5g\ . 

tof/ x'g] sf “rsf] /ª ld;fpg] wft'sf cS;fO8 

lgnf] sf]afN6 cS;fO8 

sfnf] lgs]n cS;fO8 

xl/of] j|mf]ldod cS;fO8 

a}hgL DofGuflgh cS;fO8 

/ftf] sk/ cS;fO8 

kx]“nf] jf v}/f] cfO/g (III) cS;fO8 

;]tf] l6g cS;fO8 

 

oL dflysf /ª\uLg Unf;x¿ 3fddf nufpg] r:df agfpg, uf8Lsf] l;;f agfpg, /]n, hxfh 
agfpg tyf 8]sf]/];g (decoration) ug{nufot cGo k|of]hgsf nflu k|of]u ul/G5g\ . 

sf“r / To;df kfOg] of}lusx¿sf] Ps emns 

sf“rsf k|sf/ kfOg] of}lusx¿ 

l;lnsf Unf; l;lnsf 

jf6/ Unf; l;lnsf / ;f]l8od sfaf]{g]6 

;fwf/0f Unf; l;lnsf (50%), ;f]l8od sfaf]{g]6 (15%), SoflN;od 
sfaf]{g]6 (10%) / sf“rsf 6'j|mf (25%) 

af]/f]l;lns]6 Unf; l;lnsf, ;f]l8od sfaf]{g]6, SoflN;od sfaf]{g]6 / af]l/s 
cS;fO8 

kf]6f; Unf; l;lnsf, kf]6fl;od sfaf]{g]6, SoflN;od sfaf]{g]6 

n]8 lj|m:6n Unf; n]8 df]gf]cS;fO8, kf]6fl;od sfaf]{g]6 / ;fdfGo Uof“;sf] 
ld>0f 
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;]/fldS; (Ceramics) 

Ps ljz]if k|sf/sf] df6f]af6 agfPsf ;fdu|Lx¿nfO{ ;]/fldS; elgG5 . df6fsf] pb\of]udf k|of]u 
ul/g] sfa{g, gfO6«f]hg, clS;hg / l;lnsfo'St of}lusnfO{ ;]/fldS; elgG5 . o;df kfgLsf] 
c0f'o'St PNd'lgod l;lns]6 x'G5 . o;df SoflN;od / DofUg]l;odsf] sfaf]{g]6\; tyf cfO/g 
cS;fO8 h:tf kbfy{x¿ x'g ;S5g\ . ;]/f]ldS; z'b\w ;]tf] agfpg k|of]u ul/g] df6fnfO{ 
sfcf]lng -kaolin_ elgG5 .  

df6fsf] ef“8f agfpg df6fnfO{ kfgL;“u d'5L ljleGg cfsf/df 9flnG5 . To;kl5 o;nfO{ 3fddf 
;'sfO{ e6\6Ldf ttfOG5 . pRr tfkj|mddf ttfp“bf /f;folgs lj|mofåf/f df6f] s8f / l5b|o'St 
x'G5 . o;nfO{ 6Nsg] agfpg rds /flvG5 . rds /fVg e6\6Ldf tft]sf] cj:yfdf g'gsf] 
dl;gf] w'nf] 5ls{G5 jf l6g cS;fO8 jf n]8 cS;fO8sf] n]kg nufO{ ttfOG5 . n]kg klUnP/ 
;fdu|Lsf] rdstf a9\5 . o; k|lj|mofnfO{ Un]lhª (glazing) elgG5 . o;n] ;]/fldS;sf] 
;fdu|LnfO{ l5b| /lxt, lrNnf] / 6Nsg] agfp“+5 . logLx¿nfO{ cfsif{s agfpg /ª / kfln; klg 
/flvG5 . ;]/fldS;sf ;fdu|Lx¿ cDn, Iff/, nj0f / pRr tfkj|mdaf6 k|efljt x'“b}gg\ . 
logLx¿nfO{ ljb\o't\ s'rfns ;fdu|L agfpg pRr tfkj|mddf k|of]u ul/g] kf];]{lng a]l;g h:tf 
;fdu|L  agfpg k|of]u ul/G5g\ . pRr tfkj|md vKg ;Sg] / kfgL g;f]:g] x'gfn] sk, Kn]6nufot 
ljleGg vfb\o ;fdu|L /fVg] ef“8f agfpg klg o;sf] k|of]u ul/G5 . s]xL s8f vfnsf 
;]/fldS;x¿ gSsnL bf“t / xf8hf]gL{x¿ agfpg k|of]u ul/G5 . logLx¿nfO{ O“6f, 5fgfsf] 6fon 
agfpg k|of]u ul/G5 .  

Knfl:6s (Plastic)  

Knfl:6sx¿ eg]sf dfgj lgl{d{t kf]lnd/x¿ x'g\, h;nfO{ ttfP/ ljleGg cfsf/df abNg  
;lsG5 . Knfl:6s agfpgsf nflu sRrf kbfy{sf] ¿kdf k|foh;f] sRrf t]naf6 k|fKt 
/;fogx¿sf] k|of]u ul/G5 . g]kfnL Knfl:6s zAb u|Ls zAb (plastiko) af6 cfPsf] xf], h;sf] 
cy{ cfsf/ kl/j{tg ug{ ;Sg] Ifdtf eGg] x'G5 . 

  

;a} k|sf/sf Knfl:6sdf ;fgf df]gf]d/ (monomer) c0f'x¿ /f;folgs k|lj|mofåf/f hf]l8Psf 
x'G5g\ . df]gf]d/x¿nfO{ ttfp“bf k/:k/ uf“l;g uO{ nfdf] c0f' kf]lnd/ (polymer) aG5 . o; 
k|lj|mofnfO{ kf]lnd/fOh];g (polymerization) elgG5 .  

...+ H      H      H      H      H      H

...+  |        |        |        |        |        |

...+ C  =  C  +  C  =  C  +  C  =  C
 ...+ |        |        |        |        |        |
...+ H      H      H      H      H      H

 
+ ... 

Polymerization–––––––––––– 

...+ H      H      H      H      H      H

...+  |        |        |        |        |        |
   –  C  –  C  –  C  –  C  –  C  –  C – 
 ...+ |        |        |        |        |        |
...+ H      H      H      H      H      H
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Knfl:6s d'Votof ydf]{Knfl:6s / ydf]{;]l6ª u/L b'O{ k|sf/sf x'G5g\ . ttfp“bf g/d / nrsbf/ 
eO{ klUng] / lr:ofp“bf 7f]; x'g] Knfl:6snfO{  ydf]{nfl:6s (thermoplastic) elgG5 . o;sf 
c0f'x¿ Ps cfk;df linear polymer sf] ¿kdf hf]l8Psf x'G5g\ . To;}n] o;nfO{ k6s k6s 
ljleGg cfsf/df abNg ;lsG5 . kf]lnlyg, kf]lnlegfOn snf]/fO8 (PVC), kf]ln:6]l/g cflb 
o;sf pbfx/0fx¿ x'g\ .  

ttfp“bf cfsf/df kl/jt{g ug{ g;lsg] / emg\ s8f x'g] 
k|s[ltsf] Knfl:6snfO{ ydf]{;]l6ª Knfl:6s (thermosetting 
plastic) elgG5 . o;sf] sf/0f o;sf c0f'x¿ Ps cfk;df 
cross linkage polymer sf] ¿kdf hf]l8Psf x'G5g\ / 
ltgLx¿lar j|m; lnª\s (cross link) x'G5 . o;nfO{ Ps 
k6s Ps lglZrt cfsf/ lbO;s]kl5 k6s k6s ljleGg 
cfsf/df abNg ;ls“b}g . a]s]nfO6, d]nfdfOg, o'l/of, 
kmd]{lN8xfO8 o;sf pbfx/0fx¿ x'g\ .  

a]s]nfO6 ydf]{;]l6ª Knfl:6s xf] . of] sfaf]{lns cDn (C6H5OH) / kmd]{nl8xfO8 (HCHO) 
sf] kf]lnd/fh];gaf6 tof/ ul/G5 . of] Psbd} s8f x'G5 . of] r'/f]6 bfgL, l:jr, Knu, ;s]6, 
af]tnsf] lasf]{, k|];/ s's/sf x\ofG8n OToflb agfpg k|of]u ul/G5 . 

ljleGg Knfl:6s / ltgLx¿sf] k|of]u   

Knfl:6s k|of]u   

kf]lnlyg kf]lnlyg emf]nf, l;6 -seat_ 

PVC  kfOk, /]gsf]6, h'Ttfsf] ;f]n, xft] emf]nf, af]tnx¿  

kf]ln:6]l/g sG6]g/, v]nf}gf, /]lk|mh]g]/]6/ / 6]lnlehgsf s];x¿  

kf]ln:6/ Koflsª ;fdu|L, ydf]{sf]n, OG;'n];g ;fdu|L 

j]s]nfO6 r'/f]6 bfgL, l:jr, Knu, ;s]6, af]tnsf] lasf]{, k|];/ s's/sf] x\ofG8n  

 

Knfl:6ssf ljz]iftfx¿ (Characteristics of plastic) 
1.  Knfl:6sx¿ tfk / ljb\o't\sf s'rfns x'G5g\ . logLx¿n] /;fogx¿;“u k|ltlj|mof ub{}gg\ . 
  

2. Knfl:6sx¿ glvOg], kf/bzL{, gef“lrg], gs'lxg] / jfo' d08nLo km]/abnn] k|efj gkfg]{ 
vfnsf x'G5g\ . 

3. Knfl:6sx¿ xn'sf tyf otfptf n}hfg ;lsg] / ;lhn} /ª\uLg agfpg ;lsg] x'G5g\ . 

4. logLx¿ ;:tf] / k'gM rj|m0f ug{ ;lsg] k|s[ltsf x'G5g\ . 

lrq 13.1 
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Knfl:6ssf pkof]lutfx¿ (Uses of plastic)  

1. ;a} k|sf/sf Knfl:6sx¿ tfk / ljbo't\sf s'rfns x'G5g\ . To;sf/0f logLx¿nfO{ 
OG;'n];gsf] ¿kdf k|of]u ul/G5 . 

2. logLx¿ kfOk, kmlg{r/, 6g]n tyf uf8Lsf / xjfO{ hxfhsf kf6{k'hf{x¿ agfpg k|of]u 
ul/G5g\ . 

3. logLx¿nfO{ k|fs[lts kmfOa/ / 5fnfsf] ;6\6fdf sk8f, h'Ttf, emf]nf, hfnL, df]hf cflb 
agfpg k|of]u ul/G5g\ . 

4. Knfl:6s ljleGg /;fog;“u k|ltlj|mof gug]{ / jf6/ k|'km -water proof_ ePsfn] 
kfgLnufot cGo t/n kbfy{x¿ /fVg k|of]u ul/G5 . 

5. logLx¿nfO{ sf“r, ;]/fldS;, 9'ª\uf / sf7sf] ;6\6fdf klg k|of]u u/L e\mofn, d"lt{, v]nf}gf 
OToflb agfpg k|of]u ul/G5g\ . 

;fa'g (Soap) 

;fa'g ;/;kmfOsf nflu clt cfjZos j:t' xf] . pRr 
Çof6L cDn (higher fatty acid) sf] ;f]l8od jf kf]]6fl;od 
nj0fnfO{{ ;fa'g elgG5 . ;f]l8od :6]/]6, ;f]l8od cf]n]6 / 
;f]l8od kflNd6]6 o;sf pbfx/0fx¿ x'g\ . ;fwf/0f ;fa'g 
pTkfbgsf nflu jg:kltsf] t]n jf hgfj/sf] af];f], ;f]l8od 
xfO8«f]S;fO8 / ;f]l8od Snf]/fO8nfO{ sRrf kbfy{x¿sf] 
¿kdf k|of]u ul/G5 . o;sf] pTkfbgsf] nflu jg:kltsf] t]n  
-cf]lne, gl/jn / skf;sf] laof“_ jf af];f]nfO{ ;f]l8od 
xfO8«f]S;fO8 / ;f]l8od Snf]/fO8;“u ttfOG5 . jg:kltsf] 
t]n  jf hgfj/sf] af];f]nfO{ cNsfnL;“u k|ltlj|mof u/fP/ 
;fa'g pTkfbg ug]{ k|lj|mofnfO{ ;kf]lglkms];g 
(saponification) elgG5 . o;sf] /f;folgs k|ltlj|mof 
lgDgfg';f/ 5 . 

 

C3H5(OOCR)3 + 3NaOH              3NaOOCR +C3H5(OH)3 

af];f] t]n         ;f]l8od xfO8«f]S;fO8         ;fa'g           lUnl;l/g 

oxf“ R n] xfO8«f]sfa{g z[ª\vnfnfO{ hgfp“5 . 

R = C17H35  x'G5 . 

s8f kfgLdf ;fa'gsf] k|of]u ubf{ :sd (scum) gfds c3'ngzLn v}/f] kbfy{ agfpg] ePsfn] 
s8f kfgLdf ;/;kmfOsf] nflu ;fa'g Tolt pkof]uL x“'b}g . o;sf] h}ljs ljR5]bg x'g] ePsfn] 
o;n] /f;folgs k|b"if0f lgDTofp“b}g . 

tkfO{“nfO{ yfxf 5 < 

nueu 5000 jif{ klxn] 
k|frLg a]lanf]gsf 
dflg;x¿n] ;fa'g kTtf 
nufPsf lyP . pgLx¿n] 
hgfj/sf] af];f]nfO{ kfgL  / 
sf7sf] v/fgL;“u ld;fp“bf 
;kmf ug]{ j:t'sf] ¿kdf k|of]u 
ug{ ;lsg] tYo kTtf nufP . 
klxnf] ;fa'g 6]S6fOn ÇofS6«L 
/ 5fnf ;DaGwL /f]usf] 
pkrf/sf] nflu k|of]usf] 
ul/Psf] lyof] . 
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lj|mofsnfk 13.1 

Pp6f las/df 40 ml jg:klt t]n lng'xf];\ . csf]{ las/df 15 gm ;f]l8od xfO8«f]cS;fO8nfO{{ 
50 ml hlt kfgLdf 3f]n agfpg'xf];\ . ca b'O{ cf]6} 3f]nnfO{ ld;fO{ ttfp“b} rnfpg'xf];\ . of] 
afSnf] k]:6 aGg] 5 . To;df clnslt g'g / ;f]8f /fvL rnfP/ h'g cfsf/sf] ;fa'g rflxG5, 
ToxL cfsf/ ePsf] ef“8fdf vGofpg'xf];\ . ca ;fa'g tof/ x'G5 . ;fa'g agfO{ af“sL /x]sf] emf]n 
kbfy{af6 lUnl;l/g agfpg ;lsG5 . 

l86/h]G6 (Detergent) 

l86/h]G6 sk8f ;kmfOsf] nflu k|of]u ul/g] ;fa'geGbf a9L 3'ngzLn j:t' xf] . xfO8«f]sfa{gaf6 
k|fKt x'g] ;fa'geGbf a9L 3'ngzLn ;+Zn]lift k]6«f]lnod /;fognfO{ l86/h]G6 elgG5 . o;nfO{ 
;f]kn]; ;f]k (soapless soap) klg elgG5 . ;fa'g h:t} logLx¿n] sk8f ;kmf u5{g\ . t/ 
o;sf] /;folgs k|s[lt eg] ;fa'geGbf km/s 5 . o;nfO{ s8f kfgLdf klg k|of]u ug{ ;lsG5 . 
o;sf] sf/0f o;df /x]sf] SoflN;od / DofUg]l;od kfgLdf 3'ngzLn x'G5 . ;f]l8od nl/n 
;Nkm]6 (sodium lauryl sulphate), cNsfOn a]lGhg ;Nkmf]g]6 (alkyl benzene sulphonate), 
;f]l8od kfO/f] kmf]:km]6 (sodium pyrophosphate) OToflb o;sf pbfx/0fx¿ x'g\ . /f;folgs 
k|s[ltsf] ePsfn] o;sf] h}ljs ljR5]bg (biodegradeble) x'“b}g . h;n] ubf{ o;n] /f;folgs 
k|b"if0f lgDTofp“5 . 

sDkf]:6 dn (Compost fertilizer) 

Pp6} v]taf/Ldf nfdf] ;do;Dd Ps} k|sf/sf afnL nufp“bf tL afnLn] df6fdf ePsf] kf]ifs 
tTTjx¿ k|of]u u5{g\ . df6fdf ePsf] kf]ifs tTTjx¿ k|of]u x“'bf ltgLx¿sf] dfqf 36]/ hfG5 . 
h;sf] sf/0f df6fdf afnL pAhgL Ifdtf sfod /fVg la?jfnfO{ rflxg] vlgh yKg'kg]{ x'G5 . 
t;y{ df6fsf] pj{/fzlSt a9fpg df6fdf k|of]u ul/g] cltl/St kf]ifs tTTjx¿nfO{ dn  
(fertilizer) elgG5 . dn sDkf]:6 / /f;folgs u/L b'O{ k|sf/sf 5g\ . sDkf]:6 dn sfa{lgs 
j:t'x¿af6 tof/ ul/G5 eg] /f;folgs dn vlghaf6 tof/ ul/G5 . xl/of] dn, 
j:t'efpx¿af6 k|fKt dn sDkf]:6 dnsf pbfx/0fx¿ x'''g\ . gfO6«f]hg, km:kmf]/; / kf]6f; dnx¿ 
/f;folgs dnsf pbfx/0fx¿ x'g\ . d[t af]6 la?jf / hgfj/x¿sf] z/L/ s'x]/ jf ;8]/ ag]sf] 
dnnfO{ sDkf]:6 dn elgG5 . o; dnnfO{ xl/of] dn / hgfj/x¿af6 k|fKt dn u/L b'O{ 
k|sf/df ljefhg ul/Psf] 5 . la?jfnfO{ sf6]/ hldgdf uf8L s'xfP/ of] dn tof/ ul/G5 . 
bnxg afnLx¿sf] h/fdf /x]sf /fOhf]laod AofS6]l/of df6fdf ldNbf klg pSt dn k|fKt x'G5 . 
To;}u/L ufOe}“;Lsf] uf]a/ / s'v''/f kmfld{ªaf6 k|fKt dn klg o;df k5{ . vfN8f]df d[t hgfj/ / 
;'s]sf] la?jfnfO{ y'kfb}{ txx¿ lgdf{0f u/L AofS6]l/of / kmGhfOn] ;8fP/ agfPsf] dnnfO{ 
k|fª\ufl/s dn elgG5 . o; dndf ck|fª\ufl/s kbfy{sf] dfqf x“'b}g . To;}n] v]taf/Ldf 
/f;folgs dnsf] k|of]u ul/G5 .      

sDkf]:6 dnsf] e"ldsf (Role of compost fertilizer)  

1. oL dnx¿df sfa{lgs kbfy{x¿ k|z:t kfOg] x'gfn] af]6 la?jfx¿ /fd|/L x's{g] / /fd|f]  
kmn lbg] u5{g\ .  
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2. oL dnx¿n] jfo' d08nnfO{ gsf/fTds c;/ kfb}{gg\ / df6fsf] cDnLo jf Iff/Lokg 
yk36df s'g} e"ldsf v]Nb}gg\ .  

3. oL dnn] df6fdf kfgLsf] dfqfnfO{ hf]ufO/fV5g\ .  

4. oL dnn] e"Ifo / lnlrª - leaching _ x'gaf6 arfp“5g\ .  

5. logLx¿n] /f;folgs dn / ljiffbLx¿af6 jftfj/0fnfO{ hf]ufO/fV5g\ .  

6. oL dn s'lxg], ;8\g], uNg] ePsfn] jftfj/0fnfO{ k|b"if0f x'gaf6 hf]ufp“5g\ .  

/f;folgs dn / sL6gfzs cf}ifwL (Chemical fertilizer and insecticide) 

/f;folgs dn M /f;folgs kbfy{x¿sf] ld>0faf6 ag]sf] dnnfO{ /f;folgs dn elgG5 . ljz]if 
u/L gfO6«f]hg -N_, km:kmf]/; -P_ / kf]6f; -K_ o'St of}lusx¿ o; k|sf/sf] dn agfpg k|of]u 
ul/G5g\ . gfO6«f]hg, km:kmf]/; / kf]6f; ldnfP/ agfPsf] dnnfO{ NPK dn elgG5 . NPK 
dnsf] k|of]u lgDg k|of]hgsf nflu ul/G5 .  

gfO6«f]hg dn (Nitrogen fertilizer)  

Pd]lgod gfO6«]6 (NH4NO3), o'l/of (NH2 - CO- NH2) / Pdf]lgod ;Nk]m6 (NH4)2SO4) 
gfO6«f]hgo'St /f;folgs dnx¿ x'g\ . gfO6««f]hg dndf gfO6«f]hgsf nj0fx¿n] la?jfsf] tLj| 
ljsf; ug]{, k|z:t dfqfdf xl/ts0f ;+Zn]if0f ug]{ / k|f]l6gsf] dfqfnfO{ hDdf ug]{ u5{g\ . 
la?jfsf] j[b\lwsf nflu k|f]l6g, k|f]6f]KnfHd, Snf]/f]lkmn agfpg gfO6«f]hg rflxg] x'gfn] 
gfO6«f]hgo'St dnsf] k|of]u ul/G5 . o;sf] cefjdf la?jfsf] kftx¿ kx]“nf x'g], k'mnx¿ /fd|/L 
gkm'Ng] x'G5g\ . kmn:j¿k kmn / lapsf] cfsf/ ;fgf x'G5g\ . 

km:kmf]/;  (Phosphorus) o'St dnx¿ 

km:kmf]/;o''St dn la?jfsf] h/f j[b\lw ug{sf nflu pkof]u ul/G5 . o;n] kmn kfSg / cGgsf 
bfgf ljsf; ug{ ;xof]u u5{ . k|f]l6gsf] lgdf{0f, sf]if ljefhg / kft Pjd\ 6';f x's{g] lj|mofsf 
nflu of] cfjZos k5{ . Pdf]lgod km:k]m6 [NH4)3 PO4)], ;'k/ km:k]m6 
[Ca(H2PO4).2CaSO4], l6«kn km:k]m6 [3Ca (H2 PO4)2] cflb km:kmf]/;o'St dnx¿ x'g\ . 
hgfj/x¿sf] x8\8Lsf] w'nf]af6 klg km:kmf]/; kfpg ;lsG5 . 

kf]6fl;od (Potassium) o'St dnx¿ 

kf]6fl;odn] d'Votof la?jfsf] vfgf agfpg dbt ub{5 . kf]6fl;od gePdf k|f]l6gsf] lgdf{0f / 
sf]if ljefhg x'g afwf k'U5 . o;sf] cefjdf la?jfsf kft / 6';f cf]Onfp“5g\ . h;n] ubf{ /f]u 
lg/f]ws Ifdtfdf x|f; cfp“5 . kf]6fl;od Snf]/fO8 (KCl), kf]6fl;od gfO6]«8 (KNO3) / 
kf]6fl;od ;Nk]m6 (K2SO4) kf]6fl;odo'St dnx¿ x'g\ . v/fgLdf klg s]xL dfqfdf kf]6fl;od 
kfpg ;lsG5 .  
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/f;folgs k|b"if0f (Chemical pollution) 

b}lgs hLjgdf k|of]u ul/g] ljleGg k|sf/sf j:t'x¿n] jftfj/0fnfO{ k|b"lift u/fPsf 5g\ . 
k|s[ltdf x'g] ljleGg 36gfx¿ klg jftfj/0f k|b"lift agfpg lhDd]jf/ 5g\ . ljleGg k|sf/sf 
/f;folgs kbfy{x¿n] ubf{ x'g] k|b"if0fnfO{ /f;folgs k|b"if0f elgG5 . l;Gy]l6s lSnGh/, Knfl:6s, 
/f;folgs dn, sL6gfzs cf}ifwL o;sf pbfx/0fx¿ x'g\ .  

/f;folgs k|b"if0f x'g'sf sf/0fx¿ (Causes of chemical pollution) 

/f;folgs dn (Chemical fertilizer) 

/f;folgs dnsf] k|of]un] v]taf/Ldf pAhgL a9] klg o;sf y'k|} gsf/fTds c;/x¿ e]l6G5g\ . 
/f;folgs dnsf] cTolws k|of]un] xfjf, kfgL / df6f]nfO{ k|b"lift agfp“5 . olb Pp6} /f;folgs 
dn k6s k6s Pp6} v]taf/Ldf k|of]u ul/of] eg] o;n]] df6fsf] pj{/fzlStnfO{ 36fp“5 . a9L 
dfqfdf /x]sf] dnnfO{ af]6 la?jfn] ;a} lng ;Sb}g . dnnfO{ jiff{sf] kfgLn] aufP/ kfgLsf 
;|f]tx¿ gbL, vf]nf, tfn, kf]v/L, ;d'b| cflbdf k'¥ofp“5 . h;n] ubf{ hnLo la?jfx¿ dn kfP/ 
tLj| ¿kdf j[b\lw x'G5g\ . tL la?jfx¿n] kfgLdf /x]sf] clS;hg pkof]u ubf{ clS;hgsf] sdL 
eO{ hnLo hgfj/x¿ lg;fl:;P/ d5{g\ . o;/L hnLo hgfj/x¿sf] d[To' x'“bf hnLo kb\wlt 
g/fd|/L k|efljt x'G5 . k|b"lift kfgL vfPdf ljleGg /f]ux¿ nfUb5 . 

oftfoftsf ;fwg / pb\of]ux¿af6 Çof “lsPsf j:t'x¿ (Automobiles and 
industrial wastes)  

oftfoftsf ;fwgx¿ / pb\of]ux¿af6 ljleGg lsl;dsf xflgsf/s /;fogx¿ jfo' d08ndf 
lg:sG5g\ . Çof“lsPsf k|d'v k|b"ifsx¿ Uof“;x¿df sfa{g df]gf]cS;fO8, sfa{g 8fOcS;fO8, 
;Nkm/ 8fOcS;fO8, xfO8«f]hg ;NkmfO8, gfO6«f]hg 8fOcS;fO8nufot cGo ds{/L, n]8 OToflb 
k5{g\ . oL Uof“;x¿sf] sf/0f cDn jiff{ x'G5 . cDn jiff{sf sf/0f ef}lts / h}ljs jftfj/0f gi6 
x'G5 . kmn:j¿k df6fsf] pj{/fzlStdf sdL cfpg'sf ;fy} cGo c;/x¿ klg b]lvG5g\ . 

jfo' d08ndf sfa{g 8fOcS;fO8sf] dfqf a9\bf lu|g xfp; c;/ (green house effect) k5{ . 
o;n] jfo' d08nLo tfkj|mddf j[b\lw x'G5 . k[YjLsf] tfkj|md j[b\lw x'“bf w|'jLo If]qsf] lxp“ kUn]/ 
;d'b|L t6Lo If]qsf] a:tL 8'afgdf k5{ . w'nf] / w'“jfsf] k|efjn] Zjf; k|Zjf; ;DaGwL /f]u  
nfU5 . 

l;Gy]l6s lSnGh/ (Synthetic cleanger) 

ljleGg k|sf/sf l;Gy]l6s lSnGh/x¿df xflgsf/s /f;folgs kbfy{x¿ x'G5g\ . ;fa'g, 
l86/h]G6 cflb k|of]u ubf{ ljz]if Wofg k'¥ofpg'k5{ . o:tf lSngh/x¿ 3f]lnPsf] kfgLaf6 
la?jfnfO{ arfO/fVg'k5{ . cGo la?jfx¿ gi6 eP/ hfG5g\ . 
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Knfl:6s (Plastic) 

Knfl:6saf6 ag]sf ;fdu|Lx¿ htftt} k|of]udf cfPsf 5g\ . logLx¿ wft', ;]/fldS;, 9'ª\uf, sf7 
/ cGo j:t'x¿sf] ;6\6fdf k|of]u eO/x]sf 5g\ . Knfl:6saf6 ag]sf ;fdu|Lx¿ gs'lxg] ePsfn] 
o;n] sfnfGt/df jftfj/0fnfO{ k|b"lift u/fp“5 . logLx¿nfO{ cfufdf afNbf xflgsf/s Uof“; 
lg:sG5 . Knfl:6ssf] k|of]unfO{ b}lgs hLjgdf sd ug]{ / o;af6 ag]sf ;fdu|Lx¿nfO{ kufnL 
k'gM rj|m0f -recycling_ ug{ ;s]df o;af6 x'g] k|b"if0faf6 aRg ;lsG5 . 

/ª (Colouring matter) 

skmL, lrof, ld7fO, rsn]6 cflb vfb\o kbfy{nfO{ cfsif{s agfpg k|of]u ul/g] w]/} h;f] /ªx¿ 
vfg cof]Uo x'G5g\ . h;n] ubf{ dfgj z/L/df gsf/fTds c;/ k5{ . oL /ªx¿sf sf/0f 
SofG;/ h:tf 8/nfUbf /f]ux¿ nfUg ;S5g\ . 

sL6gfzs cf}ifwL (Insecticide) 

xflgsf/s ls/fx¿ dfg{sf] nflu sL6gfzs cf}ifwLsf] k|of]u ul/G5 . oL cf}ifwLx¿df yf]/} jf w]/} 
dfqfdf ljiffbL x'G5 . oL ljiffbLx¿n] xflgsf/s ls/f dfq geP/ pkof]uL ls/f klg dfg]{ u5{g\ . 
o;af6 s'g} 7fp“sf] kfl/l:ylts kb\wltdf c;Gt'ng cfp“5 . DDT kfp8/sf] k|of]un] ef}lts / 
h}ljs jftfj/0f k|b"lift u/fp“5 . k|b"lift kfgLn] hnLo hLjx¿df g/fd|f] c;/ k5{ .  
o;n] hLjx¿sf] k|hgg k|0ffnLdf c;/ u5{ . o;n] Zjf; k|Zjf; ;DaGwL /f]ux¿ lgDTofp“5 . 
r/f tyf df5fx¿sf] j[b\lw / k|hgg  Ifdtfdf c;/ u5{ . r/fx¿n] cG8f sd  
kf5{g\ . ;a} cG8fx¿ km6f{On (fertile) x'“b}gg\ . logLx¿n] aflx/L efu kftnf] x'G5 . To;} u/L 
cGo sL6gfzs ljiffbLx¿df DDT, BHC, d]yf]lS;Snf]/fO8 (methoxychloride), PlN8«g 
(aldrin), 8folN8«g (dialdrin) OToflbn] klg hLjx¿df To;} k|sf/sf c;/ b]lvG5g\ . 

/f;folgs k|b"if0f ;d:ofsf] ;dfwfg (Ways to get rid of chemical pollution) 

Knfl:6ssf] k|of]udf sdL Nofpg'k5{ . k'gM rj|m0f ug{ ;lsg] vfnsf Knfl:6saf6 ag]sf 
;fdu|Lx¿ dfq k|of]udf Nofpg'k5{ . df6fsf] cDnLokg 6]:6 u/]/ dfq /f;folgs dnsf] k|of]u 
ug'{k5{ . oftfoftsf ;fwgx¿ tyf pb\of]ux¿af6 Çof“lsg] kmf]xf]/nfO{ Çof“Sg'eGbf klxn] 
xflg/lxt ¿kdf abn]/ aflx/L xfjfdf 5f]8\g'k5{ . 3/fo;L kmf]xf]/nfO{ sDkf]:6 dndf kl/0ft ug]{ 
Joj:yf ldnfpg'k5{ . sL6gfzs ljiffbLsf] k|of]u ubf{ ;fjwfgLsf ;fy ug'{k5{ . vfgfdf /ªsf] 
k|of]u ubf{ vfg of]Uo /ªdfq k|of]u ug'{k5{ . oL sfo{x¿ ug{ ;s]df /f;folgs k|b"if0f ;d:ofsf] 
;dfwfg lgsfNg ;lsG5 . 

s'lxg] / gs'lxg] 7f]; kmf]xf]/ d}nf / ltgsf] Joj:yfkg (Biodegradable and non 
biodegradable solid waste and their management) 

7f]; kmf]xf]/ eGgfn] ;8\g], uNg]], guNg] ;a} vfnsf kmf]xf]/x¿ a'lemG5 . ljz]if u/L ;x/L 
If]qx¿df 7f]; kmf]xf]/x¿sf] dfqf lbg k|ltlbg j[b\lw eO/x]sf] 5 . cTolws hg;ª\Vof j[b\lwsf 
sf/0f dfgjhGo kmf]xf]/x¿sf] dfqfdf j[b\lw x'g'sf] ;fy} cf}b\of]lus kmf]xf]/x¿df ;d]t j[b\lw 
eO/x]sf] 5 . 7f]; kmf]xf]/n] jftfj/0fnfO{ c;Gt'ng u/fpg] sfd u5{ . 
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jftfj/0fnfO{ k|b"lift u/fpg] s[lif lj|mofsnfk, Jofkfl/s lj|mofsnfk tyf cf}b\of]lus 
lj|mofsnfkaf6 l;lh{t cgfjZos k|of]u ljxLg kbfy{x¿nfO{ 7f]; kmf]xf]/ elgG5 . xfd|f] j/k/ 
kfOg] 7f]; kmf]xf]/x¿df l6gsf 6'j|mf, Knfl:6s, sf7sf 6'j|mf, sfuh, sk8f, pv]n]/ Çof“lsPsf 
la?jfx¿ cflb kb{5g\ . kmf]xf]/x¿nfO{ vf;u/L ltgLx¿sf] ljz]iftfsf cfwf/df ;8\g] jf s'lxg] 
kmf]xf]/ / g;8\g] jf gs'lxg] kmf]xf]/ u/L b'O{ efudf ljefhg ug{ ;lsG5 . 

s'lxg] kmf]xf]/ eGgfn] ;8\g] jf uNg] kmf]xf]/x¿ x'g\ . o:tf kmf]xf]/x¿ s]xL ;dokl5 ;8\g] jf uNg] 
u5{g\ . ldNsfOPsf vfb\o kbfy{, d/]sf hgfj/, sfuh, sk8f cflb o;sf pbfx/0fx¿ 
x'g\ . To;}u/L gs'lxg] kmf]xf]/ eGgfn] g;8\g] jf guNg] kmf]xf]/x¿ x'g\ . o:tf kmf]xf]/ nfdf] 
;do;Dd klg g;8\g] jf guNg] x'G5g\ . kmn:j¿k jftfj/0f k|b"lift x'G5 . Knfl:6s, l;;fsf 
6'j|mf, kmnfd, ce|v, af]tn cflb o;sf pbfx/0fx¿ x'g\ . 

7f]; kmf]xf]/ Joj:yfkg (Solid waste management) 

7f]; kmf]xf]/ Joj:yfkg eGgfn] 7f]; kmf]xf]/x¿sf] ;ª\sng, :yfgfGt/0f, k|zf]wg tyf k'gM k|of]u 
x'g ;Sg] lsl;dsf kmf]xf]/x¿sf] k|of]u cflbnfO{ hgfp“5 . kmf]xf]/sf] plrt lsl;dsf] Joj:yfkg 
gx'“bf ljleGg k|sf/sf /f]ux¿ nfUg ;S5g\ . t;y{ kmf]xf]/ ;ª\sngb]lv o;sf] Joj:yfkg;Dd 
xf]l;of/Lk"j{s / plrt tl/sfn] ug{'k5{ . ;a} dflg;x¿n] cfÇgf] jl/kl/ ;kmf ;'U3/ /fVg], 
kmf]xf]/nfO{ lglZrt 7fp“df Jojl:yt tl/sfn] lj;h{g ug]{, ;8\g] / g;8\g] kmf]xf]/nfO{ leGgleGg} 
;ª\sng ug]{ / lglZrt 7fp“df Çof“Sg] ug'{k5{ . ;/sf/L / u}/ ;/sf/L tj/af6 ;d]t kmf]xf]/ 
Joj:yfkgsf nflu Joj:yf ldnfpg'k5{ . 7f]; kmf]xf]/ Joj:yfkg ug{ lgDg lnlvt Joj:yf 
ldnfpg ;lsG5 . 

;ª\sng / lj:yfkg (Collection and transportation):  kmf]xf]/ Joj:yfkgsf] ljljw pkfox¿dWo] 
kmf]xf]/ ;ª\sng / lj:yfkg klg Ps xf] . b}lgs ¿kdf lg:sfl;t x'g] kmf]]xf]/ ;ª\sng u/L 
Joj:yfkg ug{ ;s]sf] v08df kmf]xf]/ Joj:yfkg ug{ ;lsG5 . o;nfO{ ;x/af6 6f9f nuL dflg; 
/ cGo jftfj/0f k|0ffnLdf ;d]t sd c;/ kg]]{ u/L Joj:yfkg ug'{k5{ .  

kmf]xf]/sf] 5gf]6 / Joj:yfkg (Segregation and waste management): kmf]xf]/ ;ª\sngkZrft\ 
o;nfO{ 5gf]6 ug'{kb{5 . ;8\g] / g;8\g] kmf]xf]/nfO{ 5'6\ofO{ 5'6\6} Joj:yfkg ug'{k5{ . o;/L 
kmf]xf]/nfO{ cnu cnu tx nufp“bf kmf]xf]/nfO{ k'gM rj|m0f tyf k|zf]wg ug{ ;lhnf] x'G5 . 

k|zf]wg / Joj:yfkg (Processing and disposal): ljljw k|zf]wgzfnf :yfkgf u/L 
k|zf]wgkZrft\ lj:yfkg ug'{k5{ . o;/L kmf]xf]/nfO{ k|zf]wg ubf{ Psflt/ kmf]xf]/sf] dfqf sd x'G5 
eg] csf]{lt/ s[lifsf] nflu rflxg] dn;d]t pTkfbg ug{ ;lsG5 . 

NofG8lkmn 8lDkª (Landfill dumping): kmf]xf]/nfO{ k|zf]wg u/L k|fª\ufl/s 8lDkª ;fO6df nu]/ 
hDdf ug'{k5{ . 8lDkª ;fO6 lgdf{0f ubf{ jftfj/0fdf c;/ gkg]{ u/L jftfj/0fLo k|efj 
d"Nofª\sgkZrft\ dfq lgdf{0f ug'{k5{ . o;n] ubf{ kmf]xf]/ Joj:yfkgaf6 dfgjnufot jl/kl/sf] 
jftfj/0fdf kg]{  c;/nfO{ sd ug{ ;xof]u k'¥ofp“5 .  

hnfpg] (Incineration): kmf]xf]/sf] u'0f tyf cj:yfg';f/ kmf]xf]/nfO{ Joj:yfkg ug{ hNg] 
kmf]xf]/nfO{ 5gf]6 u/L hnfpg'k5{ . kmf]xf]/nfO{ hnfp“bf 8lDkª ;fO8df nuL hnfpg] ug'{k5{ . 
o;/L ljleGg ;|f]taf6 pTkflbt kmf]xf]/nfO{ Joj:yfkg ug{ ;lsG5 . 
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;f/f+z 

1. l;d]G6, sf“r, ;]/fldS;, Knfl:6s, ;fa'g, l86/h]G6, ljiffbL, dn, cf}ifwL, 
s:d]l6snufotsf kbfy{x¿ xfd|f] b}lgs hLjgdf k|of]udf cfpg] /f;folgs kbfy{x¿ 
x'g\ .  

2. r'g9'ª\uf / Ps ljz]if k|sf/sf] Sn]nfO{ 2:1 sf] cg'kftdf ld;fO{ w'nf] x'g] u/L u|fOG8/n] 
lk;]/ agfOPsf] dl;gf] v/fgL /ªsf] kfp8/nfO{ l;d]G6 elgG5 . 

3. l;lnsf / s]xL wft'x¿sf of}lusl;t k|ltlj|mof u/L ag]sf l;lns]6x¿af6 sf“r  
agfOG5 . 

4. df6fsf] pb\of]ux¿df k|of]u ul/g] sfa{g, gfO6«f]hg, clS;hg / l;lnsfo'St of}lusnfO{ g} 
;]/fldS; elgG5 . 

5. tfk lbP/ ljleGg cfsf/df abNg ;lsg] s[lqd kf]lnd/nfO{ Knfl:6s elgG5 . 

6. df]gf]d/nfO{ ttfp“bf k/:k/ uf“l;g uO{ nfdf] c0f' kf]lnd/ aGg] k|lj|mofnfO{ kf]lnd/fOh];g 
elgG5 . 

7. jg:kltsf] t]n jf hgfj/sf] af];f]nfO{ ;f]l8od xfO8f]S;fO8;“u ttfP/ ;fa'g agfOG5 . 
o; k|lj|mofnfO{ ;kf]lglkms];g elgG5 . 

8. d[t af]6 la?jf / hgfj/x¿sf] z/L/ s'xfP/ jf ;8fP/ agfPsf] dnnfO{ sDkf]:6 dn 
elgG5 . of] dn agfpg] ljlwx¿ ljleGg k|sf/sf 5g\ . 

9. vlghx¿sf] /f;folgs k|ltlj|mofaf6 tof/ kfl/Psf dnnfO{ /f;folgs dn elgG5 . 
ljz]ifu/L gfO6«f]hg, km:kmf]/;, kf]6f;o'St of}lusx¿ o; k|sf/sf] dn agfpg k|of]u 
ul/G5 . oL ltg cf]6f of}lusx¿ ldnfP/ agfPsf] dnnfO{ NPK dn elgG5 . 

10. ljleGg k|sf/sf /f;folgs kbfy{x¿, h:t} M sL6gfzs cf}ifwL, Knfl:6s, /ª, /f;folgs 
dn, l;Gy]l6s lSnGh/ cflbn] ubf{ x'g] k|b"if0fnfO{ /f;folgs k|b"if0f elgG5 . 

11. 7f]; kmf]xf]/x¿sf] ;ª\sng, :yfgfGt/0f, k|zf]wg tyf k'gM k|of]u x'g ;Sg] lsl;dsf 
kmf]xf]/x¿sf] k|of]unfO{ 7f]; kmf]xf]/sf] Joj:yfkg elgG5 . 

cEof; 

-s_ tnsf ax' j}slNks k|Zgsf] ;xL pTt/df l7s -√_ lrx\g nufpg'xf];\ M 

1. l;d]G6 agfpg k|of]u ul/g] sRrf kbfy{x¿ tnsf dWo] s'g s'g x'g\ < 

 (i) r'g9'ª\uf / Ps ljz]if k|sf/sf] Sn] 

 (ii) l;lnsf / ;f]l8od sfaf]{g]6 

 (iii) l;lnsf, r'g9'ª\uf, SoflN;od sfaf]{g]6 

 (iv) r'g9'ª\uf / l;lnsg 8fOcS;fO8 
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2. tnsf dWo] s'g rflx“ sf“rnfO{ kf]6f; nfOd sf“r elgG5 < 

 (i)  jf6/ sf“r   (ii)  l;lnsf sf“r 

 (iii)  s8f sf“r   (iv)  ;fwf/0f sf“r 

3. tnsf dWo] s'g rflx“ j:t' kf];{n]g a]l;g -porcelain basin_ agfpg k|of]u ul/G5 < 

 (i)  ;]/fldS;   (ii)  l;d]G6 

 (iii)  sf“r   (iv)  Knfl:6s 

4= e6\6Ldf tft]sf] cj:yfdf ;]/fldS;df g'gsf] dl;gf] w'nf] lsg 5ls{G5  jf l6g cS;fO8 
jf n]8 cS;fO8sf] n]kg lsg ul/G5 < 

 (i)  ;fdu|L alnof] agfpg (ii)  ;fdu|Ldf rdstf Nofpg 

 (iii)  ;fdu|L k|of]u of]Uo agfpg (iv)  ;fdu|L kftnf] agfpg 

5. l86/h]G6nfO{ lsg ;f]kn]; ;f]k elgG5 < 

 (i) ;fa'g h:t} o;n] klg s8f kfgLdf lk“mh lb“b}g . 

 (ii) ;fa'gsf] h:t} o;sf] /f;folgs k|s[lt x'G5 . 

 (iii) ;fa'g h:t} o;n] ;kmf u5{ / o;nfO{ s8f kfgLdf k|of]u ug{ ;lsG5 . 

 (iv) ;fa'g h:t} ;kmf u5{ t/ o;sf] /f;folgs k|s[lt eg] km/s x'G5 . 

-v_ tnsf k|Zgx¿sf] pTt/ lbg'xf];\ M 

 1. l;d]G6 eg]sf] s] xf] < o;nfO{ s;/L tof/ ul/G5 < o;sf] pkof]lutf n]Vg'xf];\ . 

 2. sf“r eg]sf] s] xf] < o;sf k|sf/x¿ pNn]v ug'{xf];\ . ljleGg k|sf/sf sf“rx¿sf] 
 pkof]lutf n]Vg'xf];\ . 

 3. ;]/fldS; s]nfO{ elgG5 < ;]/fldS;sf ef“8f agfpg] k|lj|mofx¿af/] pNn]v u/L 
o;sf] pkof]lutf atfpg'xf];\ . 

 4. Knfl:6s eg]sf] s] xf] < o;sf k|sf/x¿ pNn]v u/L ltgLx¿nfO{ pbfx/0f;lxt 
kl/eflift ug{'xf];\ . 

 5. ;fa'g / l86/h]G6lar ;dfgtf / km/s atfpg'xf];\ . 

 6. ;fa'g s;/L agfpg ;lsG5 < ;dLs/0f;lxt j0f{g ug'{xf];\ . 

 7. s[lifdf sDkf]:6 dnsf] e"ldsf s] x'g ;S5 < a'“bfut ¿kdf n]Vg'xf];\ . 

 8. s[lifdf k|of]u ul/g] sL6gfzs cf}ifwLsf] pkof]lutf / o;sf] k|of]un] jftfj/0fdf 
kfg]{ c;/af/] rrf{ ug'{xf];\ . 
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 9. /f;folgs k|b"if0f eg]sf] s] xf] < o;sf sf/0f / Go"gLs/0fsf pkfox¿ pNn]v 
ug'{xf];\ . 

 10. 7f]; kmf]xf]/ s]nfO{ elgG5 < ;8\g] / g;8\g] kmf]xf]/n] jftfj/0fdf kfg]{ c;/x¿af/] 
rrf{ ug'{xf];\ . 

kl/of]hgf sfo{ 

1. s]xL /f;folgs dnsf] gfd / ltgLx¿sf] pkof]lutfaf/] :ynut cWoog u/L k|ltj]bg 
sIffdf k|:t't ug'{xf];\ . 

2. xfd|f] jl/kl/ jftfj/0fdf kfOg] s'lxP/ hfg] / s'lxP/ ghfg] j:t'x¿ kTtf nufO{ 
ltgLx¿nfO{ ;xL tl/sfn] Joj:yfkg ug]{  k|of]ufTds sfo{sf] k|ltj]bg tof/ u/L sIffdf 
k|:t't ug'{xf];\ .  

zAbfjnL 

u|fOG8/ M s'g} klg j:t' lk;]/ kfp8/ agfpg] d]l;g 

xf]k/ M ;fgf kbfy{ /fvL Pp6f sG6]g/af6 csf]{ sG6]g/df vGofOg] Pp6f 5]p rf}8f ePsf] 7'nf] 
6\o'a  

k]:6 M 3f]nnfO{ kfp8/;“u ld;fP/ agfPsf] Ps afSnf] g/d j:t' 

Plglnª M tftf] wft' jf l;;fsf] j:t' la:tf/} lr:ofpg] k|lj|mof 

jf6/ k|'km M kfgL l5g{ glbg] j:t' 
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PsfO 14  9f8 gePsf hgfj/x¿ (Invertebrate) 

9f8 gePsf hgfj/x¿nfO{ Ogel6{a|]6 elgG5 . o;cGtu{t kg]{ kmfOnd cfy|f]kf]8fcGtu{t w]/} 
lsl;dsf ls/fx¿ k5{g\ . oL ls/fx¿dWo] s'g} dflg;nfO{ kmfObf k'¥ofpg] vfnsf x'G5g\ eg] 
s'g}n] a]kmfObf k'¥ofpg] vfnsf x'G5g\ . s] tkfO{“x¿n] /];d wfuf]af6 ag]sf] /];d sk8f 
nufpg'ePsf] 5 < /];d wfuf] s;/L aG5 xf]nf < To:t} u/L df}/Ln] dx s;/L agfp“5 xf]nf < 
ljrf/ u/f}“ . /];d wfuf] /];d ls/fn] agfp“5 . /];d wfuf]af6 ag]sf] sk8f alnof] / g/d  
x'G5 . To:t} u/L dfx'/Ln] k'mnsf] /;af6 dx agfp“5 . dx xfd|f] nflu kf}li6s tTTjo'St vfgf 
xf] . o; kf7df xfdL /];d ls/f / dfx'/Lsf] z/L/sf] agf]6, hLjg rj|m / logLx¿sf] 
pkof]lutfsf af/]df 5nkmn ug]{ 5f}“ .  

/];d ls/f (Silkworm)  

/];d ls/f w]/} pkof]uL ls/f xf] . of] klg Ps 
k|sf/sf] k'tnL xf] . o;sf] sf]s'gaf6 /];d wfuf] 
pTkfbg ul/g] ePsfn] o;nfO{ /];d ls/f elgPsf] 
xf] . /];d ls/fn] lsDa'sf] kft vfP/ hLjg lgjf{x 
u5{ . lsDa' ax' jifL{o ktem/ jg:klt xf] . g]kfndf 
/];d wfuf] pTkfbgsf nflu b'O{ lsl;dsf /];d 
ls/fx¿ k|of]udf NofOPsf] kfOG5 . ;]/L l;Nsjd{ 
(seri silkworm-bombyx mori) lsDa'sf] kft 
vfP/ af“R5 eg] P]/L l;Nsjd{ (eri silkworm-
attacus ricini) cl8/sf] kft vfP/ af“R5 . 

/];d ls/fsf] aflx/L agf]6 (External structure of silkworm) 

k"0f{ jo:s /];d ls/f sl/a 2.5 ;]= ld= nfdf] / lj|md /ªsf] (creamy white) x'G5 . o;sf] 
z/L/ 6fpsf], 5ftL / k]6 u/L ltg cf]6f v08df 5'6\l6Psf] x'G5 . 6fpsfdf Ps hf]8f cf“vf / 
Ps hf]8f PlG6gf (antennae) x'G5g\ . o;sf] 5ftLaf6 ltg hf]8f v'6\6fx¿ lg:s]sf x'G5g\ eg] 
b'O{ hf]8f kv]6f x'G5g\ . k]6 km/flsnf] / /f}“n] 9flsPsf] x'G5 . efn] / kf]yL 5'6\6f5'6\6} x'G5g\ . 

/];d ls/fsf] hLjg rj|m (Life cycle of silkworm) 

efn]eGbf kf]yL /];d ls/fsf] z/L/ 7'nf] x'G5 . logLx¿df cfGtl/s uef{wfg (internal 
fertilization) x'G5 .  

efn] / kf]yL /];d ls/fsf] ;dfud (mating) ePkl5 kf]yL /];d ls/fn] k'mn kf5{ . cGo 
ls/fx¿n] em}“ /];d ls/fn] klg km'n, nfef{, Ko'kf / jo:s u/L rf/ cf]6f cj:yf kf/ u5{ . /];d 
ls/fn] sl/a 45 lbgdf cfÇgf] hLjg rj|m k'/f u5{ . 

k'mn  (Egg): kf]yL /];d ls/fn] lsDa'sf] kftdf Ps k6sdf sl/a 300 cf]6f dl;gf k'mn kf5{ . 
k|To]s k'mn ;]tf] /ªsf] w]/} ;fgf] lkgsf] 6fpsf] (pin head) hqf] x'G5 . k'mn kfgf{ ;fy} kf]yL 
/];d ls/f d5{ . lr;f] 7fp“df /fVbf k'mn w]/} lbg;Dd p:t} /lx/xG5 t/ la:tf/} tfkj|md a9fPdf  

lrq 14.1 
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Ps xKtfleq} nfef{ lg:sG5 . /];d sf/vfgfdf hf8f] ;dodf lsDa'sf] kft kof{Kt pknAw gx'g] 
x'“bf km'nx¿ hDdf u/L lr;f] 7fp“df /flvG5 . ha lsDa'sf] kft k|z:t dfqfdf pknAw x'G5 . 
clg la:tf/} 18)C b]lv 25)C ;Dd tfkj|mddf /flvG5 . k'mnaf6 nfef{ lg:sg 10 b]lv 12 lbg 
nfU5 . 

nfef{  (Larva): k'mnaf6 lg:s]sf] nfef{ ;fgf] 6 mm nfdf] / v}/f] /ªsf] x'G5 . o;sf] z/L/ 
6fpsf], 5ftL / k]6 u/L 3 v08df 5'6\l6Psf] x'G5 . nfef{x¿ lsDa'sf] kft vfP/ x's{G5g\ . oL 
clt vGr'jf x'G5g\ . logLx¿ 25 b]lv 32 lbg;Dd lsDa'sf] kft vfP/ af“R5g\ . nfef{sf] 
z/L/sf] j[b\lw clt l56f] x'G5 . logLx¿n] 4 k6s;Dd 5fnf -sf“r'nL_ km]5{g\ . k|To]s k6s 5fnf 
km]bf{  20 b]lv 24 306f;Dd vfgf gvfO{ / grnL a:5g\ . k"0f{ ljsl;t ePsf] nfef{df ¥ofn 
u|lGy (salivary gland) ljsf; x'G5, h;n] Ps k|sf/sf] t/n kbfy{ pTkfbg u5{ . h'g xfjfsf] 
;Dks{df cfpgf;fy /];d wfufdf kl/0ft x'G5 . ToxL wfufdf a]l/g uO{ uf]nfsf/ cyjf 8d? 
cfsf/sf] Ko'kf jf sf]s'g (cocoon) aG5 . /];d ls/fsf] nfef{ cj:yf sl/a Ps dlxgfdf k'/f 
x'G5 . 
Ko'kf (Pupa):  Ko'kf cj:yf /];d ls/fsf] hLjg rj|msf] 
t];|f] cj:yf xf], h'g lgl:j|mo x'G5 . of] cj:yfdf o;n] 
vfgf vf“b}g / Ps 7fp“df l:y/ /xG5 t/ leqleq} ljsf; 
eO/x]sf] x'G5 . of] cj:yf 12 b]lv 14 lbgsf] x'G5 . oxL 
cj:yfdf /];d lemSgsf nflu sf]s'gnfO{ tftf] kfgL jf 
tftf] xfjfdf /flvG5 . o;n] ubf{ Ko'kfdf /x]sf] 6f“l;g] 
kbfy{ gi6 eO{ wfuf] ;lhnf];“u lg:sG5 . o; j|mddf 
sf]s'gleqsf] Ko'kf d5{ . s]xL sf]s'gnfO{ csf]{ jz+ 
j[b\lwsf nflu ;'/lIft /flvG5 . 

tkfO{“nfO{ yfxf 5 < 

Pp6f sf]s'gaf6 sl/a 1000  
lkm6 nfdf] /];d wfuf] k|fKt ug{ 
;lsG5 . sl/a 23 ldlnog 
lsnf]u|fd /];d wfuf] k|To]s jif{ 
pTkfbg ul/G5 .  

tkfO{“nfO{ yfxf 5 < 

rLg, sf]l/of, hfkfg, ef/t, 
a|flhn, /l;of, k|mfG; h:tf 
b]zx¿df /];d pb\of]u d'Vo 
pb\of]usf] ¿kdf :yflkt ePsf] 
5 . rLg / ef/tn] k|To]s jif{ 
ljZjsf] 60% eGbf a9L /];d 
wfuf] pTkfbg u5{ . 
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jo:s  (Adult): sf]s'gleq /x“bf Ko'kfdf ;lj|mo d]6fd/kml;; (metamorphosis) x'G5, h;af6 
3 hf]8f v'6\6f / 2 hf]8f kv]6f ePsf] /];d ls/f lg:sG5 . kv]6fnfO{ k"0f{ ¿kdf ;'sfO;s]kl5 
of] p8\g ;S5 . Pp6f jo:s /];d ls/f 5 b]lv 7 lbg;Dd af“R5 . 

/];d ls/faf6 x'g] kmfObf 
/];d ls/fsf] sf]s'gnfO{ tftf] xfjf jf tftf]kfgLdf /fv]/ sf]s'gaf6 wfuf] pTkfbg ul/G5 . Pp6f 
sf]s'gaf6 sl/a 1000 lkm6 nfdf] /];d wfuf] k|fKt ug{ ;lsG5 .  

o;/L k|fKt x'g] /];d wfuf] xNsf, d'nfod, rlDsnf] / l6sfp x'G5 . o;af6 /];d sk8f tof/ 
ul/g] x'gfn] Jofkfl/s b[li6sf]0fn] of] w]/} dxTTj 5 . /];d ls/fsf] v]tL (sericulture) u/L cfo 
cfh{g a9fpg ;lsG5 . /];daf6 ag]sf] sk8f h'g;'s} df};ddf klg nufpg ;lsg] / ljleGg 
lsl;dsf /ªn] /ª\ufpg klg ;lsG5 . xfd|f] b]z g]kfndf klg o;sf] pTkfbg yflnPsf] 5 . 

lj|mofsnfk 14.1 

/];d ls/fsf] ljleGg cj:yfsf] cjnf]sg 

glhs}sf] ;]l/sNr/ kmfd{df e|d0f ug'{xf];\ . /];d ls/fsf] km'n, nfef{, sf]s'g ;ª\sng ug{'xf];\ . 
;d"xdf a;L k'mn, nfef{ / sf]s'gsf cjnf]sg u/L lrq sf]g{'xf];\ . olb kmfd{ pknAw gePdf 
OG6/g]6df vf]hL /];d ls/fsf] ljleGg cj:yfsf af/]df cWoog Pp6f k|ltj]bg tof/ ug'{xf];\ . 

df}/L (Honey Bee) 

df}/L 7'nf] ;d"xdf a:g] ;fdflhs ls/f xf] . kmfOnd cfy|f]kf]8fcGtu{t ls/f ju{df kg]{ of] clt 
pkof]uL ls/f xf] . o;n] kf}li6s tTTjo'St dx pTkfbg u5{ . df}/Lx¿n] k'mnsf] /; vfg] u5{g\ . 
logLx¿ ;ª\ul7t ¿kdf ;d"xdf a:5g\ . logLx¿ pRr ;dembf/L / s8f cg'zf;gdf /x]sf 
x'G5g\ . logLx¿lar pRr:t/Lo >d ljefhg kfOG5 . logLx¿sf] hLjg cToGt} Jo:t x'G5 . 

df}/Lsf] 3f/df /fgL df}/L (queen bee), efn] df}/L (drone bee) / sdL{ df}/L (worker bee) 
u/L hDdf ltg k|sf/sf df}/Lx¿ x'G5g\ . 
 
/fgL df}/L (Queen bee) 
 
uf]nfdf x]bf{ sdL{ df}/L / efn] df}/LeGbf cln 7'nf] / 
;nSs k/]sf] nfDrf] cfsf/sf] df}/L /fgL df}/L xf] . 
o;sf] 6fpsf] c¿sf] eGbf ;fgf] / 8f]nf] x'G5 eg] ;'“8 
5f]6f] x'G5 . /fgL df}/Lsf] k]6sf] cGtdf ;fgf] lvn x'G5 . 
;fdfGo cj:yfdf Pp6f uf]nfdf Pp6f dfq /fgL df}/L 
x'G5 . o;sf] d'Vo sfd k'mn kfg'{ xf] . o;n] uf]nfsf] 
;Dk"0f{ df}/LnfO{ kl/l:yltcg';f/ ;~rfng u5{ . o;sf] 
z/L/af6 ljz]if lsl;dsf] uGw cfp“5 / Tof] uGw 
uf]nfsf] ;Dk"0f{ df}/Ln] u|x0f u/]sf x'G5g\ . o;}sf 
cfwf/df df}/Ln] cfÇgf] uf]nf kTtf nufp“5 . 

  

lrq 14.3 
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efn] df}/L (Drone bee) 

efn] df}/L /fgL df}/LeGbf ;fgf] t/ sdL{ df}/LeGbf 7'nf], 
sfnf] / e'ml;nf] x'G5 . o;sf] ljif u|lGy, dx ;ª\sng 
u|lGy / v'6\6fdf k/fu y}nL s]xL klg x'“b}g . logLx¿nfO{ 
vfgf;d]t sdL{ df}/Ln] v'jfpg'k5{ . efn] df}/Lsf] Ps 
dfq sfd /fgL df}/LnfO{ uef{wfg u/fpg' xf] . 

sdL{ df}/L (Worker) 
 
df}/Lx¿sf] ;d"xdf sdL{ df}/L ;a}eGbf ;fgf] x'G5 . 
o;sf] zf/Ll/s agf]6 ljz]if lsl;dsf] x'G5 . o;sf] 
z/L/ 6fpsf], 5ftL / k]6 u/L ltg v08df 5'6\l6Psf] 
x'G5 . o;sf] d'vn] rkfpg] (chewing) / rf6\g] 
(lapping)  u5{ . h;n] ubf{ sdL{ df}/Ln] k'mnsf] /; 
;lhn};“u hDdf ug{ ;S5g\ . o;sf] ltg hf]8f v'6\6f 
x'G5 / k|To]s v'6\6f /f}“n] 9flsPsf] x'G5 . o;sf] v'6\6fdf 
k'mnsf] /; hDdf ug{sf nflu kf]n]g af:s]6 x'G5 . sdL{ 
df}/L c;fWo} d]xgtL x'G5 . o;n] k'mnsf] /; hDdf ug]{, 
3f/ agfpg], nfef{sf] x]/rfx ug]{, zq';“u n8\g] cflb 
sfo{ u5{ . 
 
df}/Lsf] hLjg rj|m (Life cycle of bee)  

;a} lsl;dsf df}/Lx¿sf] hLjg rj|mdf k'mn, nfef{, Ko'kf 
/ jo:s u/L rf/ cj:yfx¿ kf/ x'G5g\ . oL cj:yfx¿ 
df}/Lsf] hftcg';f/ km/s km/s cjlwsf x'G5g\ . 
 
df}/Lsf] 3f/df df}/Lx¿sf] ;ª\Vof lgs} a9]df /fgL df}/Ln] 
(old queen) y'k|} sdL{ df}/Lx¿;“u ldnL gof“ ;d"x 
lgdf{0f u5{ . o:tf] cj:yfdf 3f/df gof“ /fgL df}/L  
aG5 . /fgL df}/Lsf] d]l6ª ÇnfO6 (mating flight) jf 
gKrn ÇnfO6 (nuptial flight) x'G5 . /fgL df}/L / efn] 
df}/L ;Def]u ug{sf nflu dfq} 3f/af6 aflx/ lg:sG5g\ . 
o;/L 3f/af6 lg:sg] ÇnfO6 (flight) nfO{ d]l6ª ÇnfO6 
elgG5 . hxf“ y'k|} efn] df}/L;“u /fgL df}/Ln] d]l6ª u5{ . 
 
k'mn (Egg): /fgL df}/Ln] ;fdfGo cj:yfdf jo:s eP/ lg:s]sf] 3 b]lv 5 lbgdf 3f/ aflx/ 
xfjfdf uP/ efn];“u d]l6ª u5{ . To;sf] 2 b]lv 3 lbgkl5 k'mn kfg{ yfN5 . /fgL df}/Ln] 
pko'St ;dodf k|lt lbg 3000 cf]6f;Dd k'mn kf5{ . df}/Lsf] hftcg';f/ k'mnsf] ;ª\Vof 36a9  
 

lrq 14.4 

lrq 14.5 

tkfO{ “nfO{ yfxf 5 < 
df}/Lsf] ;a} k'mnx¿ uef{wfg 
x'“b}gg\ . uef{wfg gePsf k'mndf 
16 cf]6f j|mf]df]hf]d;lxt x]Knf]O8 
x'G5g\ eg] uef{wfg ePsf k'mndf 
32 cf]6f j|mf]df]hf]d ;lxt 
l8Knf]O8 x'G5g\ . Curr
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x'g ;S5 . df}/Lsf] k'mn ;]tf] /ªsf] nfDrf] cfsf/sf] x'G5 . h'g klxnf] lbg c08fsf]ifsf] lk“wdf 
7f8f] x'G5, bf];|f] lbg 9Ns]sf] x'G5 / t];|f] lbgdf 9n]sf] x'G5 . /fgL df}/Ln] efn] agfpg efn] 
sf]ifdf, sdL{ agfpg sdL{ sf]ifdf / /fgL agfpg /fgL sf]ifdf k'mn kf5{ . k'mn cj:yf ;a} 
df}/Ldf ltg lbg g} x'G5 . 

nfef{ (Larva):  /fgL df}/Ln] k'mn kf/]sf] 3 lbgkl5 df}/Lsf] lsl;dcg';f/ /fgLsf]ifdf 5-5 ½ 
lbg, sdL{sf]ifdf 6 lbg / efn] sf]ifdf 6 lbg;Ddsf] cjlwnfO{ nfef{ cj:yf elgG5 . o; 
cj:yfdf nfef{n] w]/} vfG5 . /fgL / efn] df}/Lsf] nfef{ sdL{ df}/Lsf] eGbf 7['nf] x'G5 . /fgL df}/L 
/ sdL{ df}/L b'j} kf]yL x'g\ . To;}n] /fgL df}/L agfpg] jf sfdbf/ agfpg] eGg] s'/f nfef{ 
cj:yfdf v'jfpg] vfgfdf e/ k5{ . /fgL df}/L agfpg' k/]df nfef{ cj:yfsf] cjlwel/ kf]if0fo'St 
tTTj (royal jelly) v'jfp“5g\ eg] sdL{ df}/L agfpgsf nflu 3 lbg;Dd /f]on h]nL v'jfp“5g\ . 
To;kl5 dw'/f]6L -dx / s'6sf] ld>0f_ v'jfp“5g\ . efn] df}/Lsf] nfef{nfO{ klg 3 lbg;Dd 
kf]if0fo'St vfgf v'jfp“5g\ / To;kl5 dx / s'6sf] ld>0f v'jfp“5g\ . nfef{ cj:yfdf o;n] 4-5 
k6s;Dd sf“r'nL k]m5{ . 

lrq 14.6 
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Ko'kf cj:yf (Pupa stage): Ko'kf cj:yfnfO{ crn cj:yf klg elgG5 . o; cj:yfdf logLx¿ 
vfgf gvfO{ lgl:j|mo /xG5g\ . df}/Lsf] ju{cg';f/ /fgL df}/Ldf sl/a 8 lbg, sdL{ df}/Ldf 12 lbg 
/ efn] df}/Ldf 14 lbgsf] cjlw x'G5 . o; cj:yfdf df}/Lsf] ;Dk"0f{ aflx/L cª\ux¿sf] ljsf; 
x'G5 . 
 
jo:s cj:yf (Adult stage): ;fdfGotof k'mnb]lv jo:s cj:yf;Dd k'Ugsf nflu df}/Lsf] 
ju{cg';f/ /fgLnfO{ 15-16 lbg, sdL{ df}/LnfO{ 20-21 lbg / efn] df}/LnfO{ 22-24  lbg ;do 
nfU5 . /fgL df}/L, sdL{ df}/L / efn] df}/Lsf] zf/Ll/s agf]6 / sfo{ km/s km/s x'G5 . cg's"n 
jftfj/0fdf ltg} k|sf/sf df}/Lx¿sf] ljsf; j|mdnfO{ lgDgfg';f/ tflnsfdf k|:t't ug{ ;lsG5 M 

df}/L k'mn nfef{ Ko'kf hDdf  

/fgL df}/L 3 5.5  7.5 16 lbg 
sdL{ df}/L 3 6 12     21 lbg 
efn] df}/L 3 6 14.5 23.5 lbg 

 
ev{/} hGd]sf sdL{ df}/Lx¿nfO{ sl/a ltg xKtf;Dd 3f/leq}} sfddf nufOG5 . logLx¿n] 
nfef{nfO{ vfgf v'jfpg], nfef{ /x]sf] sf]7fsf] x]/rfx / ;'/Iff ug]{, 3f/sf] dd{t tyf lgdf{0f ug]{ 
sfo{ u5{g\ . To;kl5 sdL{ df}/L aflx/sf] sfddf vl6G5 . logLx¿n] k'mnsf] /; hDdf ug]{, 
3f/sf] ;'/Iff ug]{, zq';“u n8fO{ ug]{ sfo{ u5{g\ . ;fy} logLx¿n] tfkj|md cg's"n agfpg] / dx 
agfpg] sfo{ u5{g\ . 
 
df}/Lsf] ju{ / pd]/cg';f/ sfo{ ljefhg  

j|m= ;= ju{ / pd]/  sfo{x¿ 

1 efn]  
/fgL df}/LnfO{ uef{wfg u/fpg] / 3f/nfO{ Gofgf] kfg]{ sfo{ u5{ . 

2 /fgL  
k'mn kfg]{, z/L/af6 ljleGg lsl;dsf uGwx¿ lgisf;g u/]/ uf]nfsf] 
;~rfng / lgoGq0f ug]{ u5{ . 

3 sdL{  
1-3 lbg 
 
 

of] pd]/sf] sdL{ df}/LnfO{ lzz' df}/L klg elgG5 / logLx¿ lgs} 
sdhf]/ x'Gf] x'“bf cfk"m tª\lu|g], lx“8\g l;Sg], rfsfdf 6f“l;P/ c¿ k'mn, 
nfef{, Ko'kfnfO{ Gofgf] lbg], cfÇgf] jl/kl/ 5l/Psf] vfgf vfg] / cln 
cln sf]if ;kmf ug]{ sfd u5{g\ . 

4-6 lbg 
 

 
l5lKkPsf nfef{nfO{ dx / s'6 v'jfp“5g\ / cfk"m klg k|z:t vfgf 
vfG5 . 
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7-11 lbg  
 
 
 

 
of] pd]/sf sdL{ df}/Lsf] 6fpsfdf lz/u|GyLsf] ljsf; x'G5 . 
lz/u|GyLaf6 Royel Jelly pTkfbg x'G5 . of] Royal Jelly sdL{ 
df}/Ln] sd pd]/sf nfef{ / /fgL df}/LnfO{ v'jfp“5 / cfk"m klg k|z:t 
cfxf/f vfG5 .  

12-17 lbg 
 
 
 

 
of] pd]/sf sdL{ df}/Lsf] lz/u|GyL ;'S5 / klxn] vfPsf] k|z:t dxn] 
ubf{ k]6sf 4 hf]/ d}g u|GyL /;fP/ d}g pTkfbg u5{ . ToxL d}gnfO{ 
sf]t/]/ sdL{ df}/Ln] rfsf nufp“5, nfef{ / dx sf]ifx¿ aGb u5{ . 
lognfO{ lgdf{l0fsf klg elgG5 . 

18-20 lbg 
 
 

 
of] pd]/df sdL{ df}/Lsf] u|GyL ;'S5 . clg ljif u|GyL / lvnsf] ljsf; 
x'g] x'“bf cfÇgf] 3f/sf] k|j]zåf/df a;]/ 3f/sf] ;'/Iff u5{ . 
 

21 lbgkl5   
o; cj:yfdf k'u]kl5 aNn sdL{ df}/L 3f/ aflx/sf sfd, h:t} M 
k'ik/;, k/fu, rf]k, kfgL cflb ;ª\sng ug{sf] nflu v]taf/L / jg  
hª\undf rg{ hfG5 .  

 
df}/Lsf] pkof]lutf (Uses of honey bee) 

df}/L xfd|f] nflu Hofb} pkof]uL hLj xf] . o;af6 w]/} lsl;dsf] kmfObfx¿ lng ;lsG5 . df}/Ln] 
ljz]if kf}li6s tTTjo'St j:t' dx agfp“5 . h'g dw'd]x tyf cGo /f]uLx¿sf nflu clt 
kmfObfhgs x'G5 . dxnfO{ Ps k|sf/sf] zlStzfnL 6lgssf] ¿kdf lnOG5 . dxaf6 ljleGg 
k|sf/sf SofG8L, s]s tyf /f]6Lx¿ tof/ ul/G5 . 
 
sdL{ df}/Lx¿n] d}g (wax) agfp“5g\ . df}/Laf6 pTkflbt d}g 6\jfOn]6sf] ;fdfg / s:d]l6S; 
;fdfgx¿ agfpg k|of]u ul/G5 . To:t} u/L d}gaTtL, ;]leª lj|md, sf]N8 lj|md cflb agfOG5 . 

logLx¿ k'mnsf] /; hDdf ug]{ l;nl;nfdf w]/} 6f9f 6f9f / 7'nf] If]qdf hfG5g\ . h;n] ubf{ 
logLx¿n] kf]lng];gdf 7'nf] e"ldsf v]N5g\ . df}/L kfng u/]/ s[ifsx¿n] dgUu] cfo cfh{g ug{ 
;S5g\ . 

lj|mofsnfk 1 
 
df}/L kfng ul/Psf] 7fp“df e|d0f ug{'xf];\ . /fgL df}/L, sdL{ df}/L / efn] df}/L ;ª\sng u/L 
ltgLx¿sf] zf/Ll/s agf]6sf] cWoog u/L lrq agfpg'xf];\ . 
 
;f/f+z 

1.  xfn g]kfndf b'O{ y/Lsf /];d ls/f kflnPsf] kfOG5 . tL x'g\ M P]/L / ;]/L /];d ls/f . 
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2. /];d ls/fsf] hLjg rj|m rf/ cj:yfaf6 u'lh|Psf] x'G5 . tL x'g\ M k'mn, nfef{, Ko'kf /  
jo:s . 

3. ;]/L /];d ls/fsf] vfgf lsDa'sf] kft xf] eg] P]/L /];d ls/fsf] vfgf cl8/ xf] . 

4. df}/Lx¿ ltg k|sf/sf x'G5g\, tL x'g\ M sdL{ df}/L, /fgL df}/L / efn] df}/L . 

5. /fgL df}/L ;a}eGbf 7'nf] x'G5 / o;sf] sfd k'mn kfg{' xf] . 

6. efn] df}/L cN5L x'G5, h;n] /fgL df}/L;“u ;Def]u ug]{ sfo{ u5{ . 

7. sdL{ df}/L ;a}eGbf ;fgf] x'G5 / o;n] 3f/ agfpg], /Iff ug]{, 3f/df ePsf] nfef{nfO{ 
vfgf v'jfpg], zq'nfO{ wkfpg], dx agfpg] sfo{ u5{ .  

8. df}/Lsf] hLjg rj|mdf k'mn, nfef{, Ko'kf / jo:s u/L rf/ cj:yf x'G5g\ . 

9. df}/Ln] kf]lng];gdf dbt u5{ . 

10. /fgL df}/Lsf] nfef{nfO{ /f]on h]nL dfq v'jfOG5 eg] efn] / sdL{ df}/Lsf] nfef{nfO{ /f]on 
h]nL / kf]n]g v'jfOG5  

11. df}/Ln] kf}li6s tTTjo'St dx lbG5 . 

cEof; 

-s_ tnsf ax' j}slNks k|Zgsf] ;xL pTt/df -√_ lrx\g nufpg'xf];\ M 
 1= /];d ls/fn] nfef{ cj:yfdf slt k6s 5fnf km]5{ < 

  (i)  2 k6s (ii)  3 k6s  

  (iii)  4 k6s (iv)  5 k6s 

 2= lsDa'sf] kft k|z:t gePsf] ;dodf /];d ls/fsf] k'mnnfO{ s;/L ;'/lIft  
/flvG5 < 

  (i) km'nnfO{ 18 ) ;]= eGbf sd tfkj|md /fv]/ 

  (ii) km'nnfO{ 25) ;]= eGbf sd tfkj|md /fv]/ 

  (iii) km'nnfO{ 30) ;]= eGbf sd tfkj|md /fv]/ 

  (iv) km'nnfO{ 35) ;]= eGbf sd tfkj|md /fv]/ 

 3= df}/Lsf] nfef{nfO{ /f]on h]nL dfq vfg lb“bf s'g rflx“ df}/L aG5 < 

  (i)  /fgL df}/L (ii)  efn] df}/L 

Curr
icu

lum
 D

ev
elo

pm
en

t C
en

tre
 



lj1fg, sIff !)  167 

  (iii)  sdL{ df}/L (iv)  (i) / (iii) b'j} 

 4= uef{wfg gePsf] df}/Lsf] km'ndf slt cf]6f j|mf]df]hf]d x'G5g\ < 

  (i)  8 cf]6f (ii)  16 cf]6f 

  (iii)  32 cf]6f (iv)  40 cf]6f  

 5= sdL{ df}/L slt lbgsf] x'“bf d}g / 3f/sf] sf]7f agfpg] u5{ < 

  (i)  3-6 lbg (ii)  8-16 lbg 

  (iii)  12-18 lbg (iv)  20-24 lbg 

-v_ tn lbOPsf k|Zgsf] pTt/ n]Vg'xf];\ M  

 1. /];d ls/faf6 /];d wfuf] s;/L pTkfbg ul/G5, JofVof ug{'xf];\ . 

 2. /];d ls/fsf] hLjg rj|msf]] ;kmf lrq agfpg'xf];\ . 

 3. g]kfndf s'g s'g k|sf/sf /];d ls/fsf] v]tL ul/G5 < 

 4. /];d ls/fsf] hLjg rj|mdf nfef{sf] s'g cj:yfdf /];d wfuf] agfp“5 < 

 5. /];d ls/fnfO{ lsg pkof]uL ls/f elgG5 < sf/0f;lxt n]Vg'xf];\ . 

 6. efn] df}/L / sdL{ df}/Llar km/s n]Vg'xf];\ . 

 7. /fgL df}/Lsf] agf]6sf] lrq;lxt aofg ug{'xf];\ . 

 8. df}/L dfgj hLjgsf nflu cToGt nfebfos ls/f dflgG5, lsg < ts{;lxt k|:t't 
ug'{xf];\ . 

 9. /];d v]tL / df}/L kfngaf6 x'g] kmfObfx¿ s] s] x'g\ < 

 10. df}/Lsf] hLjg rj|m lrq;lxt aofg ug{'xf];\ . 

 11. /];d ls/fsf] hLjg rj|msf]] cWoog lsg cfjZos k5{, b'O{ cf]6f sf/0f;lxt :ki6 
kfg{'xf];\ . 

kl/of]hgf sfo{  

df}/L kfng u/]sf] 7fp“df e|d0f ug{'xf];\ . df}/Ln] dx ;ª\sng ug]{ tl/sfsf] cWoog tyf 
cfjZos hfgsf/L lnO{ Pp6f 5f]6f] k|ltj]bg tof/ kfg{'xf];\ . 

zAbfjnL  

1. /f]on h]nL M kf}li6s tTTjo'St vfgf  

2. 3f/ M df}/L] a:g] 3/ 
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3. d]6fd/kmf]l;; M k'mnaf6 lg:s]sf] nfef{ kl/jt{g eO{ jo:s aGg] k|lj|mof 

 

PsfO 15 dfgj :gfo' / u|lGy k|0ffnL (Human Nervous and 
 Glandular System) 

xfd|f] j/k/ w]/} j:t'x¿ 5g\ . xfdLn] z/L/sf] 1fg]lGb|o, :gfo' tyf dl:tissf] dbtn] To:tf 
j:t'sf] af/]df hfgsf/L lnG5f}“ . tkfO{“n] tftf] j:t' 5'g'eof] eg] s] ug'{x'G5 < xfd|f] z/L/sf 
cª\ux¿sf] ;~rfngdf s]n] lgoGq0f ul//x]sf] xf]nf < ljrf/ u/f}“ . PSsfl; tftf] j:t' 5'“bf 
k|ltlj|mof :j¿k t'?Gt} xft x6fp“5f}“ . z/L/sf ljleGg cª\ux¿sf] ;~rfngdf dl:tisn] ;xof]u 
ul//x]sf] x'G5 . To:t}u/L dfgj z/L/ ;Gt'lnt ¿kdf ;~rfng ug{ ljleGg xdf]{gx¿n] e"ldsf 
v]n]sf x'G5g\ . z/L/df ePsf ljleGg u|lGyx¿n] ljleGg xdf]{gx¿ pTkfbg ug]{ u5{g\ . o; 
PsfOdf xfdLx¿ dfgj z/L/df x'g] :gfo' k|0ffnL / u|lGy k|0ffnLsf] kl/ro tyf sfo{af/]df 
cWoog ug]{ 5f}“ . 

:gfo' k|0ffnL (Nervous system) 

xfdLn] j/k/ /x]sf] jftfj/0fdf ljleGg clek|fon] pTt]lht eO{ k|ltlj|mof b]vfp“5f}“ . o; sfo{sf 
nflu ljz]if lsl;dsf] cª\ux¿ ldnL k|0ffnL ag]sf] x'G5, o;nfO{ :gfo' k|0ffnL elgG5 . :gfo' 
k|0ffnLn] 1fg]lGb|ox¿dfkm{t aflx/L ;+;f/sf] af/]df hfgsf/L lbG5 . To:t}u/L o;n] :j]lR5s / 
P]lR5s df+zk]zLx¿sf] lj|mofsnfknfO{ ;Gt'lnt ¿kdf ;~rfng u5{ .  

:gfo' k|0ffnLnfO{ ltg efudf ljefhg ul/Psf] 5 M  

1. s]Gb|Lo :gfo' k|0ffnL (Central nervous system): o;cGtu{t dl:tis / ;'if'Dgf k5{g\ . 

2. k]l/km]/n :gfo' k|0ffnL (Peripheral nervous system): o;cGtu{t j|mflgon / :kfOgn 
:gfo' tGt' k5{g\ . 

3. c6f]gf]lds :gfo' k|0ffnL (Autonomic nervous system): o;cGtu{t Ogef]n'G6/L 
df+zk]zLsf] sfo{ lgoGq0f ug]{ :gfo' tGt' / Uofª\ulnof k5{g\ . 

s]Gb|Lo :gfo' k|0ffnL (Central nervous system)  

s]Gb|Lo :gfo' k|0ffnLcGtu{t dl:tis (brain) / ;'if'Dgf (spinal cord) k5{g\ . 

dl:tis (Brain) 

s]Gb|Lo :gfo' k|0ffnLsf] ;a}eGbf 7'nf] / dflyNnf] v08 dl:tis xf] . of] 6fpsfdf ePsf] vKk/leq 
;'/lIft /x]sf] x'G5 . dl:tisnfO{ ltg txsf] lemNnLn] 9fs]sf] x'G5, h;nfO{ d]lgGh; elgG5 . 
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s] tkfO{“nfO{ yfxf 5 <  

cNsf]xn (alcohol) n] ;fgf] dl:tisdf 
c;/ u5{ / dfz+k]zL ;~rfng ug{ 
;Sb}g / lx“8\bf n8\al8g] x'G5 . 

d]lgGh;sf] ltg tx x'G5g\ . tL x'g\ M 8'/fdf6/ (duramater), kfodf6/ (piamater) / 
P/fSGjfO8 (arachnoid) .  

8'/fdf6/ vKk/sf] leqL txdf 6f“l;P/ /x]sf] x'G5 
eg] kfodf6/ dl:tissf] ;tx;“u 6fl;P/ /x]sf]  
x'G5 . P/fSGjfO8 / kfodf6/larsf] vfnL 7fp“df 
t/n kbfy{ x'G5, h;nfO{ ;]/]a|f]:kfOgn Çn'8 
(cerebrospinal fluid) elgG5, o;n] dl:tisnfO{ 
rf]6 k6s nfUgaf6 arfp“5 . dl:tisnfO{ ltg 
v08df ljefhg ul/Psf] 5 M 

1= 7'nf] dl:tis (Cerebrum)  

2= ;fgf] dl:tis (Cerebellum)                                                    

3= d]8'nf cAnª\u]6f (Medulla oblongata) 

7'nf] dl:tis (Cerebrum): o;n] dl:tissf] 80% efu cf]u6]sf] x'G5 . of] vKk/sf] k|mG6n 
k]/fO6n / clS;lk6n If]qdf km}lnPsf] x'G5 . of] bfof“ / afof“ u/L  b'O{ cf]6f cw{ uf]nfsf/df  
(cerebral hemisphere) ljeflht x'G5 . tL cw{ uf]nfsf/sf dflyNnf] efu (dorsal) df ulx/f] 
lr/f (fissure) n] b'O{ cw{ uf]nfsf/nfO{ 5'6\ofPsf] x'G5 . cw{ uf]nfsf/sf] aflx/L ;tx u'hd'Hh 
(convolutions) k/]sf] x'G5, h;n] ;txsf] If]qkmn a9fp“5 . 7'nf] dl:tissf] aflx/L efu v}/f] 
kbfy{ (grey matter) / leqL efu ;]tf] kbfy{ (white matter) af6 ag]sf] x'G5 . 7'nf] dl:tisn] 
af:gf, af]nL, :d/0f, ;'gfO, r]tgf -:kz{, b'vfO, bafa, tfkj|md_ ljrf/, ljZn]if0f, pTt]hgf, l/;, 
eljiojf0fL cflbsf] ;~rfng / lgoGq0f cflb u5{ . o;n] dl:tissf] cGo efusf] sfo{nfO{ klg 
lgoGq0f u5{ . 7'nf] dl:tisdf rf]6 nfu]df dflg; cw{d[t (coma) cj:yfdf /xG5 . 

;fgf] dl:tis (Cerebellum): 7'nf] dl:tissf] k5fl8 / d]8'nf cAnª\u]6fsf] dfly b'O{ cf]6f 
sfutLsf bfgf h:tf cw{ uf]nfsf/ efux¿ x'G5g\, To;nfO{ ;fgf] dl:tis elgG5 . of] klg v}/f] 
-v/fgL h:tf]_ kbfy{ / ;]tf] kbfy{af6 ag]sf] x'G5 . o;df rf]6 nfu]df z/L/ c;Gt'lnt x'G5 / 
:j]lR5s rfndf (voluntary movement) c;/ k5{ . of] ckfª\utfsf] cj:yf xf] . ;fgf] 
dl:tisn] lgDg lnlvt sfo{x¿ u5{ M 

1= z/L/nfO{ ;Gt'ngdf /fV5 . 

2= dfz+k]zLsf] 6f]g sfod u5{ . 

3= :j]lR5s rfnnfO{ ;~rfng u5{ .  

d]8'nf cAnª\u]6f (Medulla oblongata): of] dl:tissf] ;a}Gbf tNnf] efu xf] . of] 8G8L h:tf] 
(cylindrical) gnL cfsf/sf] x'G5 . of] ;'if'Dgfsf] dflyNnf] efudf /x]sf] x'G5 . of] klg v}/f] 
kbfy{ / ;]tf] kbfy{af6 ag]sf] x'G5 . o;df rf]6 nfu]df dflg;sf] t'?Gt} d[To' x'G5 . o;n] lgDg 
lnlvt sfo{x¿ u5{ M 
1= o;n] afGtf ug]{, vf]Sg], xflR5p“ ug]{, vfg]s'/f lgNg] sfo{nfO{ lgoGq0f u5{ . 
2= Zjf; k|Zjf; lj|mof ;~rfng u5{ . 
3= /StgnL v'DRofpg] / tGsfpg] sfo{ u5{ . 

lrq 15.1 
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4. kfrg gnLsf] v'DrfO km'sfO (peristalsis), kfrg /;sf] ;|fj, xdf]{gsf] ;|fj, ¥ofnsf] ;|fj 
cflb lgoGq0f u5{ . 

;'if'Dgf (Spinal cord) 

;'if'Dgf 9f8leqaf6 uPsf] Pp6f nfdf] :gfo' tGt'  
xf] . of] d]8'nf cAnª\u]6fsf] clGtd efuaf6 ;'? eO{ 
9f8sf] nDa/ e6]{a|L (lumber vertebrae) ;Dd 
km}lnPsf] x'G5 . o;sf] aflx/L efu ;]tf] kbfy{ 
(white matter) af6 ag]sf] x'G5 eg] leqL efu 
v}/f] kbfy{ (grey matter) af6 ag]sf] x'G5 . ;]tf] 
kbfy{df :gfo' /]zfx¿ x'G5g\ . of] dl:tissf] ljleGg 
efu;“u hf]l8Psf] x'G5 . o;nfO{ klg d]lgGh]h\ 
(meninges) n] 9fs]sf] x'G5 . ;'if'Dgfdf /f]u / rf]6 
nfu]df rf]6 nfu]sf] efub]lv d'lgsf] z/L/sf] efu 
rNb}g . o;nfO{ d]?b08 kIf3ft (spinal injury) 
elgG5 . of] klg Ps k|sf/sf] ckfª\utfsf] cj:yf 
xf] . ;'if'Dgfn] lgDg lnlvt sfo{x¿ u5{ M 

1= of] csfDo (reflex action) lj|mofsf] d'Vo 
s]Gb| xf] . h;n] kl/jlt{t aflx/L jftfj/0fk|lt 
t'?Gt k|ltlj|mof b]vfp“5 . 

2= o;n] z/L/sf] ljleGg efu / dl:tislar  
;~rf/ u5{ . 

Go'/f]g (Neuron) 

:gfo' k|0ffnLsf] ;a}eGbf ;fgf] PsfOnfO{ Go'/f]g 
elgG5 . o;nfO{ ge{ ;]n (nerve cell)  
klg elgG5 . Pp6f Go'/f]gdf ;]n a8L (cell body) 
/ o;af6 lg:s]sf nfdf / 5f]6f xf“ufx¿ x'G5g\ . 
Go'lSno; / ;fO6f]KnfHdf ldnL ;]n a8L ag]sf]  
x'G5 . ;]n a8L (cell body) af6 lg:s]sf y'k|} 
;;fgf xf“ufx¿nfO{ 8]G8«fO6\; (dendrites) elgG5 . 
o;n] :gfo' sf]ifdf pTt]hgf Nofpg] sfo{ u5{ . 
o;af6 Pp6f nfdf] xf“uf lg:s]sf] x'G5, To;nfO{ 
PShg (axon) elgG5 . o;n] ;]n a8Laf6 k|fKt 
pTt]hgfnfO{ aflx/ n}hfg] sfo{ u5{ .  

Go'/f]gsf] PShg (axon) x¿ ldnL :gfo' /]zf (nerve fibres) aG5 . :gfo' /]zf sfo{sf] cfwf/df 
ltg k|sf/sf] x'G5 .  

lrq 15.2 

lrq 15.3 
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Pkm/]G6 jf ;]G;/L :gfo' (Afferent or sensory neuron): o;n] pTt]hgf (nerve impulse) nfO{ 
k|fks (receptor) af6 dl:tis jf ;'if'Dgf;Dd n}hfg] sfo{ u5{ .  

Okm/]G6 jf df]6/ :gfo' (Efferent or motor neuron): o;n] va/ jf pTt]hgf (nerve impulse) 
nfO{ dl:tis jf ;'if'Dgfaf6 z/L/sf] ljleGg efu;Dd k'¥ofpg] sfo{ u5{ . :gfo' tGt'x¿n] ;'if'Dgf 
jf dl:tissf] nflu ;+jfbbftfsf] sfd u5{g\ .  

OG6/ Go'/f]g (Inter neuron): o;n] ;]G;/L pTt]hgfnfO{ df]6/ pTt]hgfdf kl/0ft u5{ . 

Uofª\lUnof (Ganglia) 

9f8leqsf] ;'if'Dgf glhs} k'm;|f] j:t' (grey matter) n] ag]sf ;;fgf :gfo' tGt'x¿sf ;d"x 
x'G5g\ . lognfO{ Uofª\lUnof elgG5 . logLx¿n] ;'if'Dgf / dl:tis;“u ;Dks{ /fV5g\ .  

k]l/km]/n :gfo' k|0ffnL  (Peripheral nervous system) 

o; k|0ffnLcGtu{t dl:tis / z/L/sf] ljleGg efular ;~rf/ ug]{ :gfo' tGt' (nerve) x'G5 . 
of] :gfo' /]zf (nerve fibres) af6 ag]sf] x'G5 . :gfo' tGt' b'O{ k|sf/sf x'G5g\ .  

j|m]lgon :gfo' tGt' (Cranial nerve tissue): dl:tisaf6 
;'? eO dl:tisdf cGt x'g] :gfo' tGt'nfO{ j|m]lgon tGt' 
elgG5 .  

dl:tisaf6 12 hf]8f :gfo'x¿ lg:s]sf x'G5g\ . o;n] 
6fpsfdf /x]sf ljleGg cª\ux¿ cf“vf, sfg, gfs, lha|f] 
cflb / dl:tislar ;~rf/ u5{ . 

:kfOgn :gfo' tGt' (Spinal nerve tissue): ;'if'Dgfaf6 
lg:s]sf] / z/L/sf ljleGg efux¿df km}ng] :gfo' 
tGt'nfO{ :kfOgn :gfo' tGt' elgG5 . ;'if'Dgfaf6 31 
hf]8f :gfo'x¿ lg:s]sf x'G5g\ . o;n] z/L/sf] ljleGg 
efu / dl:tislar pTt]hgf Nofpg] / n}hfg] sfo{ u5{ . 

c6f]gf]lds :gfo' k|0ffnL (Autonomic nervous 
system) 

Ao'“em]sf] jf ;'lt/x]sf] cj:yfdf df+zk]zL / lglZrt 
k|sf/sf u|lGysf] sfo{ lgoGq0f ug]{ :gfo' k|0ffnLnfO{ 
c6f]gf]lds :gfo' k|0ffnL elgG5 . of] b'O{ k|sf/sf] x'G5 M 

l;Dkfy]l6s (Symphatetic): o;n] d'6', Zjf; k|Zjf;, 
cfdfzo, cfGb|f, d"qfzo cflbsf] sfo{nfO{ ult a9fp“5 . 

Kof/fl;Dkfy]l6s (parasymphatetic): o;n] d'6', Zjf; 

tkfO{ “nfO{ yfxf 5 < 

l;Dkfy]l6s :gfo' k|0ffnL / 
Kof/fl;Dkfy]l6s :gfo' k|0ffnL 
Ps cfk;df ljk/Lt k|s[ltsf 
x'G5g\ . s'g} cfsl:ds 36gf 
x'“bf  l;Dkfy]l6sn] /Strfk / 
d'6sf] w8\sg a9fp“5 eg] 36gf 
eO;s]kl5 Kof/fl;Dkfy]l6s 
:gfo'n] /Strfk / d'6sf] w8\sg 
;fwf/0f cj:yfdf Nofp“5 . 

s] tkfO{“nfO{ yfxf 5 < 

;'rfns tf/af6 wf/f ljb\o't\ 
150000 lsnf]ld6/ k|lt 
;]s]G8sf] ultdf hfG5 eg] :gfo' 
pTt]hgf 100 ld6/ k|lt 
;]s]G8sf] ultdf hfG5 . 
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k|Zjf;, cfdfzo, cfGb|f, d"qfzo cflbsf] sfo{nfO{ 
;fwf/0f cj:yfdf Nofpg dbt u5{ . 

u|lGy k|0ffnL  (Glandular system) 

cldnf] j:t' b]Vbf d'v /;fp“5 . pSt /; sxf“af6 cfof] xf]nf < ljrf/ u/f}“ . xfd|f] d'vdf ¥ofn 
u|lGy x'G5 . cldnf] b]Vbf o; u|lGyn] /; pTkfbg u5{ . To:t} u/L cf“vfdf w'nf] kbf{ cf“;' cfp“5, 
hxf“ c>' u|lGy x'G5 . o;n] cf“;' pTkfbg u5{ . xfd|f] z/L/leq o:t} ljleGg k|sf/sf /; 
pTkfbgsf nflu y'k|} u|lGyx¿ x'G5g\ . 

u|lGyx¿ gnLo'St / gnLljxLg u/L b'O{ k|sf/sf x'G5g\ . gnLo'St u|lGynfO{ OShf]j|mfOg u|lGy 
(exocrine gland) elgG5 . oL u|lGyx¿n] pTkfbg ug]{ /;nfO{ OGhfOd elgG5, h;n] kfrg 
lj|mofdf dbt u5{ . logLx¿af6 pTkflbt /; gnL eP/ /utdf ldl;G5 . c;|' u|lGy  
(tear gland), kl;gf u|lGy (sweat gland), ¥ofn u|lGy (salivary gland) cflb OShf]j|mfOg 
u|lGysf pbfx/0fx¿ x'g\ .  

gnLljxLg u|lGynfO{ OG8f]j|mfOg u|lGy (endocrine gland) elgG5 . o; k|sf/sf] u|lGyaf6 
lg:s]sf] /;nfO{ xdf]{g elgG5 . of] xdf]{g l;w} cª\u jf /utdf ldl;G5 . xdf]{gn] z/L/sf sf]if 
tyf cGo u|lGysf] sfdnfO{ pTt]lht kf5{ . To;}n] o;nfO{ /f;folgs ;+jfbbftf elgG5 . oL 
u|lGyx¿ ;fgf eP klg z/L/sf nflu dxTTjk"0f{ sfd u5{g\ . xdf]{gsf] dfqf sd jf w]/} ePdf 
xfd|f] z/L/sf] j[b\lw ljsf;df c;/ k'U5 . oL u|lGyx¿n] ug]{ sfo{df ;Gt'ng gx'“bf df]6f] x'g], 
Hofb} cUnf] x'g], k'8\sf] x'g] cflb nIf0fx¿ b]vf k5{g\ . oL u|lGyx¿nfO{ ;Gt'ngdf /fVg z/L/ 
:j:y / lg/f]uL x'g'k5{ . 

OG8f]j|mfOg u|lGy / OShf]j|mfOg u|lGylar leGgtf 

OShf]j|mfOg (exocrine gland) OG8f]j|mfOg (endocrine gland) 

1= of] gnLo'St x'G5 . 1= of] gnLljxLg x'G5 . 

2= o;n] OGhfOd pTkfbg u5{ . 2= o;n] xdf]{g pTkfbg u5{ . 

3= o;n] gnLåf/f OGhfOdnfO{ ;DalGwt 
7fp“df k7fp“5 . 

3= o;n] xdf]{gnfO{ l;w} /utsf] gnLdf 
k'¥ofp“5 . 

4= o;sf] pTklTt If]q / sfo{ If]q glhs} 
x'G5 . 

4= o;sf] pTklTt If]q / sfo{ If]q km/s 
7fp“df x'g ;S5 . 
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OG8f]j|mfOg u|lGyx¿ lgDg lnlvt k|sf/sf x'G5g\ M 

 

 

 

lk6\o'6/L u|lGy (Pituatory gland) 

lk6\o'6/L u|lGy vKk/leq dl:tissf] tnlt/ /x]sf] x'G5 . of] s]/fpsf] u]8f hq} x'G5 . c¿ ;a} 
k|sf/sf u|lGysf] sfo{ ;+of]hg / lgoGq0f ug]{ ePsfn] o;nfO{ gfOs] u|lGy (master gland) 
klg elgG5 . o;n] pTkfbg ug]{ xdf]{gnfO{ pTk|]/s xdf]{g (stimulating hormone) / j[b\lw 
xdf]{g (growth hormone) elgG5 . o;af6 lg:sg] xdf]{gsf] d'Vo sfo{ zf/Ll/s tyf dfgl;s 
j[b\lw ug'{ xf] . of] xdf]{g a9L ePdf dflg; Hofb} cUnf]] x'G5 eg] sd ePdf k'8\sf] x'G5 . 

yfO/f]O8 u|lGy (Thyroid gland) 

yfO/f]O8 u|lGy 3f“6Ldf /x]sf] x'G5 . of] Zjf;gnLsf] bfof“ 
/ afof“ u/L b'O{ cf]6f x'G5g\ . o;n] pTkfbg ug]{ 
xdf]{gnfO{ yfO/f]lS;g (thyroxin) jf yfO/f]6«f]lag 
(thyrotrobin) elgG5 . o; xdf]{gdf cfof]l8g x'G5 . 
o;n] z/L/sf] sf]ifx¿sf] lj|mofdf k|efj kfg'{sf ;fy} 
zf/L/ls j[b\lw ljsf; u5{ . yfO/f]lS;g xdf]{g sdL 
ePdf zf/Ll/s tyf dfgl;s b'a{ntf x'g], 5fnf ;'Vvf 
x'g], sd kl;gf cfpg], af]nL n6\kl6g] / :j/ wf]b|f] x'g] 
x'G5 . yfO/f]lS;g xdf]{g a9L ePdf pkfkrfog 
(metabolism) lj|mofb/ a9\5 . cTolws kl;gf cfpg], 
a9L ef]s nfUg], tf}n 36\g], dfgl;s cl:y/tf x'g], cf“vf 
aflx/ lg:sg] cflb x'G5 . 

Kof/f yfO/f]O8 u|lGy (Parathyroid gland) 

Kof/f yfO/f]O8 u|lGy yfO/f]O8 u|lGysf] k5fl8 /x]sf] x'G5 . oL b'O{ hf]8f x'G5g\ . o;n] pTkfbg 
ug]{ xdf]{gnfO{ kf/fydf]{g (parathermone) jf Kof/f yfO/f]O8 xdf]{g (parathyroid hormone) 

lrq 15.4 

s] tkfO{“nfO{ yfxf 5 < 

cfof]l8gsf] sdLn] yfO/f]O8 
u|lGy ;'lGgP/ cfpg'nfO{  
unuf“8 (goitre) elgG5 . 
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elgG5 . o;n] /ut / xf8df SoflN;od cfbfg k|bfg u5{ / /utdf SoflN;odsf] dfqf j[b\lw  
u5{ . of] xdf]{g a9L ePdf 6\o'd/ / lduf}{nfdf kTy/L x'G5 eg] sd ePdf /utdf SoflN;odsf] 
dfqf 36\5, dfz+k]zL v'DrG5 . o; cj:yfnfO{ l66fgL (tetany) elgG5 .  

Pl8«gn u|lGy (Adrenal gland) 

xfd|f] z/L/df b'O{ cf]6f lduf}{nf x'G5g\, k|To]ssf] dflyNnf] 
efudf Pl8«gn u|lGy x'G5 . Pl8«gn u|lGyn] pTkfbg ug]{ 
xdf]{gnfO{ Pl8«gflng xdf]{g elgG5 . o; xdf]{gn] 
z/L/nfO{ ljleGg sfdsf] nflu tof/L u5{ . of] xdf]{g 
a9L ePdf /Strfk a9\g] x'G5 eg] sd pTkfbg x'“bf 
sdhf]/ x'g], /Strfk 36\g], lrgL sd x'g], jfsjfsL 
nfUg] x'G5 . 

KoflGj|mofh (Pancreas) 

KoflGj|mofh 8\o'8]gd (duodenum) sf] n'k (loop) df 
/x]sf] x'G5 . o;nfO{ ldl>t u|lGy klg elgG5 lsgeg] 
o;n] OGhfOd / xdf]{g pTkfbg u5{ . o;n] OG;'lng 
(insulin) / Un'sfug (glucagon) xdf]{g pTkfbg u5{ . 
OG;'lng xdf]{gn] /utdf lrgLsf] dfqf lgoGq0f u5{ . 

OG;'lng sdL ePdf /utdf lrgLsf] dfqf a9\g], a9L 
ef]s nfUg], ltvf{ nfUg], lk;fasf] dfqf a9\g] x'G5 . o; 
/f]unfO{ dw'd]x (diabetes) elgG5 . 

uf]gf8\; (Gonads) 

k'?ifdf x'g] c08sf]if (testis) / dlxnfdf x'g] c08fzo 
(ovary) nfO{ uf]gf8\; elgG5 . o;nfO{ klg ldl>t 
u|lGy elgG5 . oL u|lGyx¿ ;Gtfgf]Tkfbg ug]{ u|lGyx¿ 
x'g\ . c08sf]ifn] ljo{ (sperm) / 6]:6f]:6]/f]g xdf]{g 
(testosterone hormone) pTkfbg u5{ . c08fzon] 
O:6«f]h]g (oestrogen) / k|f]h]:6]]/f]g (progesterone) 
xdf]{g pTkfbg u5{ .  

;f/f+z 

1= :gfo' k|0ffnLcGtu{t z'if'Dgf, dl:tis / :gfo'x¿ k5{g\ . 

2= dl:tisnfO{ ltg efudf af“l8Psf] 5 M 7'nf] dl:tis, ;fgf] dl:tis / d]8'nf cDnª\u]6f . 

3= ;]/]a|f]:kfOgn Çn'8n] dl:tis / :kfOgn s8{nfO{ rf]6 k6s nfUgaf6 arfp“5 . 

4= j|mflgon :gfo'sf] pTklTt dl:tisaf6 x'G5 .  

s] tkfO{“nfO{ yfxf 5 < 

Pl8«gn u|lGynfO{ Od/h]G;L 
u|lGy klg elgG5 lsgeg] 
o;af6 pTkflbt xdf]{gn] s'g} 
klg cfsl:ds vt/f cj:yf;“u 
;fdgf ug]{ agfp“5 . Pl8«gn 
u|lGyaf6 sl6{;g (cortison) 
xdf]{g pTkfbg x'G5 . 
slxn]sfxL“ o; xdf]{gn] ;]S; 
xdf]{gsf] sfd klg u5{ . 

tkfO{“nfO{ yfxf 5 < 

jo:s k'?ifdf Pl8«gn 
s6]{S;sf] a9L j[b\lw ePdf 
sl6{;g xdf]{g a9L pTkfbg 
x'G5 . kmntM :tg a9\g] h:tf 
:qL nIf0fx¿ (feminine 
characters) b]vf k5{g\ . 
jo:s dlxnfdf Pl8«gn 
s6]{S;sf] a9L j[b\lw ePdf 
k'?if nIf0fx¿ (masculine 
characters), h:t} M h'“uf 
cfpg], :j/ wf]b|f] x'g] cflb 
b]vfk5{g\ .  Curr
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5= Pkm/]G6 jf ;]G;/L :gfo'n] z/L/sf] ljleGg efuaf6 dl:tis;Dd pTt]hgf k'¥ofpg] sfd 
 u5{ .  

6. xfd|f] z/L/df ljleGg /; tyf xdf]{g pTkfbg ug]{ ljleGg u|lGyx¿ 5g\  . oL u|lGyx¿ 
s'g} gnLljxLg x'G5g\ eg] s'g} gnLo'St x'G5g\ .  

7. KoflGj|mofh ldl>t u|lGy xf] lsgeg] o;n] OGhfOd / xdf]{g b'j} pTkfbg u5{ . 

8. OG;'lng xdf]{gn] /utdf lrgLsf] dfqfnfO{ lgoGq0f /fV5 . 

8. Pl8«gn u|lGynfO{ Od/h]G;L u|lGy klg elgG5 lsgeg] o;n] vt/fk"0f{ cj:yfsf] ;fdgf 
ug]{ Ifdtf a9fp“5 . 

10. xdf]{gnfO{ /f;folgs ;+jfbbftf (chemical messenger) elgG5 lsgeg] o;n] z/L/sf 
sf]if tyf u|lGyx¿sf] sfdnfO{ pTt]lht kf5{ . 

cEof; 

-s_ tnsf ax' j}slNks k|Zgsf] ;xL pTt/df l7s -√_ lrx\g nufpg'xf];\ M 
 1= z/L/sf sf]if / u|lGysf] sfdnfO{ pTt]lht kfg]{ xdf]{gnfO{ s] elgG5 < 

(i) OGhfOd       (ii) /f;folgs ;+jfbbftf    

  (iii)  ;]/]a|f]:kfOgn km\n'8      (iv)  (i) / (ii) b'j} 
 2= dl:tissf] s'g rflx“ efudf rf]6 k6s nfu]df dflg; sf]dfdf hfG5 < 

  (i)  ;]/]a|d (ii)  ;]/]a]nd  

  (iii)  d]8'nf cAnª\u]6f (iv)  j|m]lgod 
 3= z/L/sf] ljleGg efux¿af6 dl:tis pTt]hgf nfg] :gfo'nfO{ s] elgG5 < 

  (i)  df]6/ :gfo' (ii)  ;]G;/L :gfo'  

  (iii)  j|m]lgon :gfo' (iv)   (i) / (ii) b'j} 
 4. /utdf lrgLsf] dfqf lgoGq0f ug]{ s'g rflx“ xdf]{g xf] < 

  (i)  yfO/f]lS;g (ii)  OG;'lng   

  (iii)  kf/fydf]{g (iv)  Pl8«gflng 

 5= :gfo' k|0ffnLnfO{ slt cf]6f pk k|0ffnLdf ljefhg ul/Psf] 5 < 

  (i)  2 (ii)  3    

  (iii)  4 (iv)  5 

-v_ tn lbOPsf k|Zgsf] pTt/ n]Vg'xf];\ M 

 1= Go'/f]g eg]sf] s] xf] < of] slt k|sf/sf] x'G5 < 

 2= d]lgGh; s]nfO{ elgG5 < ;]/]a|f]:kfOgn Çn'8sf] sfo{ n]Vg'xf];\ .  

 3= lk6\o'6/L u|lGynfO{ lsg gfOs] u|lGy elgG5 < 
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 4= dfgj dl:tissf] ;kmf lrq agfO{ ;]/]a|d, ;]/]a]nd / d]8'nf cAnª\u]6f gfdfs/0f 
ug'{xf];\ .  

 5= 7'nf] / ;fgf] dl:tislar b'O{ cf]6f km/s n]Vg'xf];\ . 

 6= KoflGj|mofhnfO{ ldl>t u|lGy elgG5, lsg < 

 7= xfdLn] vfg] vfgfdf cfof]l8gsf] dfqf x'g'k5{, lsg < 

 8= lbOPsf lrq A, B, C, D efusf] gfdfs/0f ug'{xf];\ / Ps cf]6f sfo{ n]Vg'xf];\ . 

   
 9= lgDg lnlvt xdf]{gx¿ a9L jf sdL ePdf xfd|f] z/L/df s:tf] c;/ b]vfk5{, 
  n]Vg'xf];\ . 
  (i)  j[b\lw xdf]{g    (ii)  OG;'lng    

  (iii)  sl6{;g  (iv)  Kof/fyfO/f]O8  

 10= j|mflgon ge{ / :kfOgn ge{lar b'O{ cf]6f km/s n]Vg'xf];\ . 

kl/of]hgf sfo{ 

sIffdf ;fyLx¿sf] 4-5 ;d"x agfpg'xf];\ . lzIfssf] ;xof]u lnO{ k|of]uzfnfdf ePsf] dl:tissf] 
gd'gf Nofpg'xf];\ . dl:tissf] gd'gfsf] cWoog ug{'xf];\ / o;sf] ljleGg efux¿ kTtf 
nufpg'xf];\ . k|To]s efusf] sfo{af/] 5nkmn ug'{xf];\ . pSt dlitissf] lrq;d]t lvRg'xf];\ . 

zAbfjnL  
Go'/f]g M :gfo'sf]if 

j|mflgod M dl:tisnfO{ ;'/lIft /fVg] xf8sf] s]h 

d]lgGh; M dl:tisnfO{ 9fSg] ltg kq] kftnf] lemNnL 

;]/]a|f]:kfOgn Çn'8 M dl:tisnfO{ rf]6 k6saf6 arfpg] /; 

;]tf] kbfy{ (White matter) M Go'/f]gsf] PS;g ldnL ag]sf] :gfo' tGt'  

v}/f] kbfy{ (Grey matter) M Go'/f]gsf] 8]G8«fO6\; ldnL ag]sf] :gfo' tGt'  

UofªlUnof (Ganglia) M z'if'Dgf / dl:tis jl/kl/ ePsf] :gfo'x¿sf] ;d"x 
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PsfO 16 dfgj z/L/df /St ;~rf/ lj|mof    
 (Blood Circulation in Human Body) 

xfd|f] z/L/df rf]6 k6s nfu]df 3fpaf6 /ut au]sf] b]Vg'ePsf] xf]nf . z/L/leq o;sf] sfo{ s] 
xf]nf < ljrf/ u/f}“ . z/L/sf] sf]if tyf tGt'x¿nfO{ cfjZos kg]{ kf}li6s tTTjsf] kl/jxg 
s;/L x'G5 xf]nf < xfd|f] z/L/leq /StgnLaf6 /ut k|jfx eO/x]sf] x'G5, h;n] cfjZos 
kf}li6s tTTj, clS;hg sf]if tyf tGt'df k'¥ofp“5 eg] xflgsf/s j:t'sf] lgisf;g ug{ dbt  
u5{ . /utdf k|f]l6g, sfaf]{xfO8«]6, nj0f, o'l/s Pl;8 cflb 3'lnP/ /x]sf] x'G5 . To:t}u/L /utdf 
lrgLsf] dfqf a9L x'“bf dw'd]x /f]u nfU5 . o; PsfOdf /utsf] agfj6, sfo{, /St ;~rf/ tyf 
An8 k|];/, An8 ;'u/ Pjd\ o'l/s Pl;8sf] kl/ro / ;f]af6 aRg] pkfox¿sf] af/]df cWoog 
ug]{ 5f}{+ . 

/utsf] agf]6 (Structure of blood) 

/ut /ftf] / afSnf] t/n ;+of]hL tGt' xf] . o;df 
z/L/nfO{ rflxg] cTofjZos ;a} j:t'x¿  
x'G5g\ . o;n] z/L/sf] ;Dk"0f{ cª\ux¿df kf}li6s 
tTTj / clS;hg k'¥ofpg] sfo{ u5{ eg] 
cgfjZos xflgsf/s kbfy{x¿ x6fpg dbt u5{ . 
/ut z/L/sf] ljleGg sf]if tyf tGt'x¿df lg/Gt/ 
¿kdf k|jfx eO/xG5 . Pp6f :j:y jo:s 
dflg;sf] z/L/df 5.5 ln6/ /ut x'G5 . /ut 
d'Votof KnfHdf / /Stsf]ifx¿af6 ag]sf] x'G5 . 
/Stsf]if ltg k|sf/sf x'G5g\ M /ftf /Stsf]if 
(red blood cells), ;]tf /Stsf]if (white blood 
cell) / Kn]6n]6\; (platelets) . 

KnfHdf  (Plasma)  

/utdf sl/a 55% KnfHdf x'G5 . of] kx]“nf] /ªsf] kf/bz{s t/n kbfy{ xf] . o;df 90 % kfgL 
/ 10% hlt k|f]l6g, af];f], nj0f, sfaf]{xfO8«]6 cflb x'G5g\ . 

KnfHdfsf] sfd 

KnfHdfn] z/L/leq kfgLsf] k|jfx / dfqfnfO{ ;Gt'lnt /fV5 . KnfHdfn] cfGb|faf6 l5/]/ cfPsf] 
kf}li6s tTTj / clS;hgnfO{ z/L/sf] ljleGg efudf k'¥ofp“5 . k|To]s cª\uaf6 lg:s]sf 
cgfjZos kbfy{ lgisfzgdf dbt u5{ . o;n] sn]hf]af6 lg:s]sf] o'l/ofnfO{ lduf}{nf;Dd 
k'¥ofpg] sfd u5{ . OG8f]j|mfOg u|lGyaf6 lg:s]sf] xdf]{gnfO{ tGt';Dd k'¥ofp“5 . KnfHdfdf ePsf] 
Ps k|sf/sf] kmfOla|gf]h]g (fibrinogen) k|f]l6gn] ubf{ /ut hDg dbt u5{ . of] k|f]l6gsf] sdL 
ePdf /ut ghDg] / z/L/df rf]6 k6s nfUbf /ut z/L/af6 alu/xg] ;d:of x'G5 . o; 
k|sf/sf] /f]unfO{ x]df]k]mlnof elgG5 .  

lrq 16.1 
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lj|mofsnfk 16.1 

/utsf] agfj6 cjnf]sg 

(i) Ps 6'j|mf skf;nfO{ clnslt l:kl/6df lehfO{ cf}“nfsf] 6'Kkf ;kmf /fVg'xf];\ . 

(ii) lgd{nLs/0f ul/Psf] l;ofn] cf}“nfsf] 6'Kkfdf 3f]rL Ps yf]kf /ut lgsfNg'xf];\ . 

(iii) /utsf] yf]kfnfO{ :nfO8sf] Ps 5]pdf /fvL csf]{ :nfO8sf] 5]pn] la:tf/} 3f]6]/ /ut 
;'sfpg'xf];\ . 

(iv) Ps yf]kf n]:Dofg :6]g /fvL 5 ldg]6 hlt 5f]8\g'xf];\ / la:tf/} :nfO8 kvfNg'xf];\ . 

(v) ;'s]kl5 :nfO8nfO{ ;"Id bz{s oGqdf /fv]/ x]g'{xf];\ . 

(vi) RBC, WBC /  platelets  5'6\ofpg'xf];\ . 

(vii) :nfO8df b]lvPsf /St sf]lifsfx¿Aff/] 5nkmn ug{'xf];\ / lrq sf]g{'xf];\ . 

/ftf /Stsf]if (Red blood cells) 

/utdf /ftf /Stsf]ifx¿ k|z:t dfqfdf kfOG5g\ . logLx¿nfO{ Ol/y|f];fO6\; (erythrocytes) 
klg elgG5 . oL sf]ifx¿sf] cfsf/ afOsGs]e (biconcave) uf]nfsf/ (circular) x'G5g\ . oL 
/Stsf]ifx¿df Go'lSno; x'+“b}g . Ps 3g ldlnln6/ /utdf 45 nfvb]lv 50 nfv;Dd /ftf /St 
sl0fsfx¿ x'G5g\ . logsf] cfo' 90 b]lv 120 lbg;Dd x'G5 . logLx¿ af]g Dof/f] (bone 
marrow) df aG5g\ . oL sf]ifx¿ k|To]s ;]sG8df 20 nfv hlt aG5g\ eg] TolTts} ;ª\Vofdf 
gfl;G5g\ . /ftf /St sf]if aGg] / gfl;g] k|lj|mof af“r'Gh]n rln/xG5 . k'/fgf /St sf]ifx¿ 
sn]hf] (liver) / lkmof] (spleen) df gi6 x'G5g\ . o;df ePsf] kmnfd tTTj k'gM k|of]udf 
cfO/xG5 . 

/ftf /St sf]ifdf Ps k|sf/sf] lkUd]G6 (pigment) x'G5, h;nfO{ x]df]Unf]lag (haemoglobin) 
elgG5 . o;n] ubf{ /ut /ftf] x'G5 . x]df]Unf]lagdf kmnfd tTTj x'G5, h;n] ubf{ k|z:t dfqfdf 
clS;hg cfk"lt{ x'G5 . clS;hgo'St x]df]Unf]lagnfO{ clS;x]df]Unf]lag (oxyhaemoglobin) 
elgG5 . /utdf /ftf /St sl0fsfsf] ;ª\Vof sdL ePdf /St cNktf (anaemia) /f]u nfU5 . 
o;n] ubf{ z/L/df clS;hgsf] dfqf sd x'G5 . /ftf /Stsf]ifsf] d'Vo sfo{ z/L/df clS;hg / 
sfa{g 8fOcS;fO8sf] kl/jxg ug'{ xf] . 

;]tf /Stsf]if (White blood cell) 

;]tf /Stsf]ifsf] lglZrt cfsf/ x'+“b}g . logLx¿sf] Go'lSno; x'G5 . logLx¿ /ftf /St 
sl0fsfeGbf 7'nf cfsf/sf x'G5g\ / logLx¿nfO{ No'sf];fO6\; (leukocytes) klg elgG5 . 
logLx¿df x]df]Unf]lag (haemoglobin) x'+“b}g . ;]tf /Stsf]ifx¿ u|fg'n/ / ggu|fg'n/ u/L b'O{ 
lsl;dsf x'G5g\ . 
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s] tkfO{“nfO{ yfxf 5 < 

xfd|f] z/L/df ;]tf /St 
sl0fsfsf] ;ª\Vof cf};teGbf 
a9L ePdf No's]ldof 
(leukemia) /f]u nfU5, 
h;nfO{ An8 SofG;/ (blood 
cancer) klg elgG5 . 

Go'6«f]lkmn (neutrophyll), Ocf]l;gf]lkmn (eosinophyll) 
/ Aof;f]lkmn (basophills) nfO{ u|fg'n/ lnpsf];fO6 
elgG5 eg] lnDkmf];fO6 (lymphocyte) / df]gf];fO6nfO{ 
(monocytes) ggu|fg'n/ lnpsf];fO6 elgG5 . 

logLx¿sf] cfo' sl/a b'O{ xKtf x'G5 . Ps 3g 
ldlnld6/ /utdf 6000 b]lv 10,000 ;Dd ;]tf 
sf]ifx¿ x'G5g\ . logLx¿ xf8sf] df;L lnDkm gf]8 
(lymph node) / lkmof] (spleen) df aG5g\ .  

;]tf /Stsf]ifsf sfo{x¿ 

1=  logLx¿dWo] s]xL /f]u ;ª\j|md0f ug]{ sL6f0f';“u n8\5g\ . 

2=  s]xLn] /f]usf sL6f0f'nfO{ gi6 u5{g\ .  

3=  s]xLn] ;ª\j|mfds sL6f0f';“u n8\bf gfz ePsf j:t'x¿nfO{ x6fp“5g\ / 3fp lgsf] kf5{g\ . 

Kn]6n]6\; (platelets) 

Kn]6n]6\;nfO{ y|f]Daf];fO6\; (thrombocyte) klg elgG5 . logLx¿ clt ;"Id / uf]nfsf/ 
(circular) cfsf/sf x'G5g\ . /ftf /St sl0fsf / ;]tf /St sl0fsfsf] t'ngfdf oL /St 
sl0fsfx¿ w]/} ;fgf x'G5g\ . logLx¿df Go'lSno; x'+“b}g / lgoldt cfsf/ klg x'+“b}g . logLx¿ 
/ªxLg x'G5g\ / /ftf] af]gDof/f] (red bone marrow) df aG5g\ . Ps 3g ldlnld6/ /utdf 2 
b]lv 4 nfv;Dd Kn]6n]6\; x'G5g\ . logLx¿sf] cfo' 2 b]lv 3 lbg;Dd x'G5 . o;n] z/L/df rf]6 
k6s nfUbf kmfOla|gf]h]g;“u ldn]/ /ut hDgdf dbt u5{ . 

/utsf sfo{x¿ (Functions of blood) 

z/L/df ;~rflnt /utn] d'Votof ltg k|sf/sf] sfo{ u5{ . 

1= kl/jxg (transportation) 

2= lgoGq0f (regulation) 

3= ;'/Iff (protection) 

kl/jxg (Transportation): /utn] kmf]S;f]af6 clS;hgnfO{ z/L/sf] sf]if / tGt'x¿df n}hfG5 / 
ljleGg sf]if tyf tGt'af6 sfa{g 8fOcS;fO8 kmf]S;f]df Nofp“5 . /utn] cfGb|faf6 ;f]l;Psf] 
kf}li6s kbfy{nfO{ z/L/sf] sf]if / tGt'df n}hfG5 . u|lGyaf6 lg:s]sf] xdf]{gnfO{ z/L/sf] ljleGg 
efudf n}hfG5 . o;n] z/L/nfO{ sfd gnfUg] j:t'x¿nfO{ sn]hf], kmf]S;f], lduf}{nf cflb cª\u;Dd 
lgisf;gsf] nflu k'¥ofpg] sfd u5{ . 
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lgoGq0f (Regulation):  o;n] z/L/sf] tfkj|mdnfO{ lgoldt /fvL z/L/nfO{ Gofgf] agfp“5 . ;fy} 
tGt'x¿df t/n kbfy{ / ljleGg /f;folgs kbfy{x¿sf] dfqf lgoGq0f u5{ . 

;'/Iff (Protection): /utn] /f]usf sL6f0f'x¿;“u n8\g, ;ª\j|mldt ePsf] 7fp“df ;]tf 
/Stsf]ifx¿nfO{ k'¥ofpg] sfo{ u5{ . 3fp, rf]6 nfu]sf] 7fp“df kmfOla|gf]h]gn] (fibrinogen) /ut 
hdfpg dbt u5{ eg] Unf]a'lngn] /f]uaf6 ;'/Iff u5{ . 

d'6' (Heart) 

d'6' z/L/sf] 5ftLleq b'O{ kmf]S;fsf] lardf 
/x]sf] zlStzfnL sfl8{ofs df+zk]zL (cardiac 
muscle) af6 ag]sf] cª\u xf] . o;sf] a9L 
efu z/L/sf] afof“k6\l6 x'G5 . d'6'nfO{ b'O{ kq] 
kftnf] lemNnLn] 9fs]sf] x'G5, h;nfO{ 
k]l/sfl8{od (pericardium) elgG5 . o;df 
Ps k|sf/sf] t/n kbfy{ x'G5 . o;nfO{ 
k]l/sfl8{on Çn'8 (pericardial fluid) elgG5 . 
o;n] d'6'nfO{ rf]6 k6s nfUgaf6 arfp“5 .  

d'6'leq bfof“ cl/sn (right auricle), bfof“ e]lG6«sn (right ventricle), afof“ cl/sn (left 
auricle) / afof“ e]lG6«sn (left ventricle) ;lxt rf/ cf]6f sf]7fx¿ x'G5g\ . bfof“k6\l6sf]] 
sf]7f / afof“k6\l6sf] sf]7fdf afSnf] df+zk]zLsf] leTtf x'G5 . d'6'af6 z/L/df /ut hfg] 7'nf] 
gnLnfO{ Pcf]6f{ (aorta) elgG5 . d'6'af6 kmf]S;f]df hfg] gnL kNdf]g/L wdgL xf] eg] kmf]S;f]af6 
d'6'df kmsg]{ gnL kNdf]g/L lz/f xf] . z/L/sf] ljleGg efuaf6 cz'b\w /ut ;'k]l/o/ e]g]sfef 
(superior venecava) / OGkm]l/o/ e]g]sfef (inferior venecava) x'“b} d'6'df kms{G5 . 

d'6'df rf/ cf]6f eNe x'G5g\ . tL x'g\ M 

6«fOsl:k8 eNe (Tricuspid valve): of] eNe d'6'sf] bfof“ cl/sn / bfof“ e]lG6«snlardf /x]sf] 
x'G5 . of] ltgkq] x'G5 . oL kqx¿ v'Nbf /ut cl/snaf6 e]lG6«sndf hfG5 . ha bfof“ e]lG6«sn 
v'DrG5, pSt eNe aGb x'G5 / /ut kNdf]g/L wdgLtkm{ hfG5 . 

afOsl:k8 eNe (Bicuspid valve): d'6'sf] afof“ cl/sn / afof“ e]lG6«snlardf /x]sf] eNenfO{ 
afOsl:k8 eNe elgG5 . /ut cl/snaf6 e]lG6«sndf hf“bf of] v'N5 eg] e]lG6«sndf v'Dr“bf 
aGb x'G5 / /ut Pcf]{6flt/ hfG5 . 

kNdf]lgs eNe (Pulmonic valve) : of] eNe bfof“ e]lG6«sn / kNdf]g/L wdgLlardf x'G5 . bfof“ 
e]lG6«sn v'Dr“bf eNe v'N5 / /ut kmf]S;f]lt/ hfG5 . 

Pcf]l6{s eNe (Aortic valve) : afof“ e]lG6«sn / Pcf]{6flarsf] eNenfO{ Pcf]l6{s eNe elgG5 . 
afof“ e]lG6«sn v'Dr“bf of] eNe v'N5 / /ut Pcf]{6flt/ hfG5 . 
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wdgL (Artery) 

d'6'af6 z'b\w /ut aflx/ n}hfg] gnLnfO{ wdgL elgG5 . 
Pcf]{6f af“l8P/ wdgL aG5 . wdgL klg af“l8P/ 
cf6]{l/of]N; (arterioles) aG5 / cGtdf ;fgf sf]lifsf 
eO{ hfnf]sf] ¿kdf lkm“lhG5 . oL sf]lifsfx¿n] /utdf 
3f]lnPsf nj0f, lrgL, Pldgf] cDn cflb sf]ifdf 
k'¥ofp“5g\ . wdgLsf] leTtf afSnf] df+zk]zLn] ag]sf]  
x'G5 . o;n] /utsf] 7'nf] rfk vKg ;S5 . o;df eNe 
x'+“b}g . 

lz/f (Vein) 

z/L/af6 d'6'df /ut k'¥ofpg] /StgnLnfO{ lz/f elgG5 . of] wdgLeGbf kftnf] leTtf ePsf] 
/StgnL xf] . o;af6 ljsf/ j:t';lxtsf] /ut d'6'df kms{G5 . o;df eNe x'G5 . h;n] ubf{ 
/ut Pp6} lbzfdf k|jfx x'G5 . 

lj|mofsnfk 16.2 

d'6'sf] cjnf]sg 

i. df;' k;naf6 v;Lsf] d'6' Nofpg'xf];\ . 

ii. d'6'nfO{ nDafOaf6 sf6\g'xf];\ . 

iii. cl/sn / e]lG6«snsf] cfsf/ x]g'{xf];\ . 

iv. d'6'df hf]l8Psf 7'nf 7'nf gnLx¿ cjnf]sg ug'{xf];\ . 

v. wdgL / lz/flar km/s 5'6\ofpg'xf];\ . 

vi. d'6'df kfOg] eNex¿sf] cjnf]sg ug'{xf];\ . 

sf]lifsfx¿ (Capillaries) 

/St sf]lifsfx¿ sf]ifx¿sf] Ps txaf6 ag]sf x'G5g\ . logLx¿n] /ut / sf]iflar kf]ifs tTTj, 
Uof“; cflb cfbfg k|bfg u5{g\ . logLx¿n] wdgL / lz/fnfO{ hfnLsf] ¿kdf hf]8\5g\ . 

/St ;~rf/ k|lj|mof (Blood circulation) 

dfgj z/L/df /St ;~rf/ b'O{ k|sf/sf x'G5g\ . tL x'g\ M 

1= l;:6lds /St ;~rf/ (Systemic circulation) 

2= kNdf]g/L /St ;~rf/ (Pulmonary circulation) 
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l;:6lds /St ;~rf/ (Systemic circulation): d'6' / z/L/sf ljleGg cª\ux¿lar wdgL / 
lz/fåf/f x'g] /St ;~rf/nfO{ l;:6lds /St ;~rf/ elgG5 . d'6'sf] afof“ e]lG6«sn v'Dr“bf 
Pcf]6f{af6 z/L/sf] ljleGg efudf /ut hfG5 . Pcf]6f{ af“l8P/ wdgL aG5 . wdgL klg cem 
;;fgf gnLx¿df af“l8G5g\ . oL ;fgf ;fgf gnLx¿nfO{ /St sf]lifsf elgG5 . logLx¿n] /utsf] 
dfWodaf6 kf}li6s tTTj, clS;hg cflb sf]if tyf tGt'x¿df k'¥ofp“5g\ . oL kf}li6s tTTj tyf 
clS;hg sf]ifx¿sf] pkof]u u/L ;s]kl5 pTkflbt ljsf/ j:t' / sfa{g 8fOcS;fO8 Uof“; 
lz/fn] hDdf u5{ . lz/fx¿ ldn]/ e]gfsfef aG5 / o;n] cz'b\w /ut d'6'sf] bfof“ cl/sndf 
Nofp“5 . 

 

kNdf]g/L /St ;~rf/ (Pulmonary circulation): d'6' 
/ kmf]S;f]lar kNdf]g/L wdgL / lz/faf6 x'g] /St 
;~rfngnfO{ kNdf]g/L /St ;~rf/ elgG5 . bfof“ 
e]lG6«sn v'Dr“bf kNdf]g/L wdgLaf6 /ut kmf]S;f]df 
hfG5 .  Toxf“ /ut z'b\w eO{ kNdf]g/L lz/fn] d'6'sf] 
afof“ cl/sndf Nofp“5 . z/L/df wdgLn] z'b\w /ut 
n}hfG5 eg] lz/fn] cz'b\w /ut d'6'df Nofp“5 . t/ 
kNdf]g/L wdgLn] cz'b\w /ut kmf]S;f]df n}hfG5 / 
kNdf]g/L lz/fn] z'b\w /ut d'6'df Nofp“5 . 

/St rfk (Blood pressure) 

/StgnLsf leTtfdf /utn] lbg] rfknfO{ /Strfk 
(blood pressure) elgG5 . /StgnLsf] cfsf/, k|jfx / 

s] tkfO{“nfO{ yfxf 5 <  

kmf]S;f]df nfvf}“ jfo'y}nLx¿ 
x'G5g\ . k|To]s jfo'y}nLnfO{ 
/St sf]lifsfsf] hfnf]n] 9fs]sf] 
x'G5 . Zjf; ln“bf clS;hg 
Uof“; jfo'y}nLdf hDdf ePsf] 
x'G5 . ha x]df]Unf]lago'St 
/ut /St sf]lifsfaf6 k|jfx 
x'G5, o;n] clS;hg lnO{ 
clS;x]df]Unf]lag agfp“5 eg] 
/utdf ePsf] sfa{g 
8fOcS;fO8 ToxL“ 5f]8\5 / 
/ut z'b\w x'G5 . 
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/utsf] dfqf tyf d'6'n] kDk ubf{ pTkGg x'g] andf 
/Strfk lge{/ u5{ . /Strfkn] ubf{ g} /StgnLaf6 /ut 
k|jfx x'G5 . /Strfk l;:6f]lns / 8fo:6f]lns u/L b'O{ 
cj:yfdf x'G5 . d'6' v'lDr“bf pTkGg x'g] /StrfknfO{ 
l;:6f]lns /Strfk (systolic blood pressure)  
elgG5 . jo:s dflg;df of] 90 mm Hg b]lv 130 
mmHg ;Dd x'G5 . cyf{t\ ;/b/ /Strfksf] pRr 
l;dfgf 120 mm Hg x'G5 . o;nfO{ cf6{l/on elgG5 .  

e]lG6«snsf df+;k]zL oyfjt\ cj:yfdf cfp“bf e]lN6«snx¿ /utn] el/G5g\ . o; cj:yfdf /St 
gnLx¿df /utsf] Go"g rfk x'G5 . o;nfO{ 8fo:6f]lns /Strfk (diastolic blood pressure) 
elgG5 . jo:s dflg;df of] 60mmHg b]lv 90 mmHg ;Dd x'G5 . cyf{t\ ;/b/ 70 mmHg 
x'G5 . /Strfk gfKgsf nflu l:kmUdf]Dofgf]ld6/ (sphygmomanometer) k|of]u ul/G5 . 
/Strfk ;do, dfgl;s cj:yf, pd]/, lnª\u / zf/Ll/s rfn cflbdf e/ k5{ . s'g} JolStsf] 
rfk 120 mmHg 80 mmHg 5 eGg'sf] cy{ To; JolStsf] l;:6f]lns /Strfk 120 mm\Hg 
/ 8fof]:6f]lns /Strfk 80 mm Hg 5 eGg] a'lemG5 . 

pRr /Strfk x'g'sf sf/0fx¿ o; k|sf/ 5g\ M 

 lg/Gt/ w"dkfg ug'{  

 df]6f]kg clg a9L tf}n x'g' 

 zf/Ll/s cEof; gug'{  

 vfgfdf g'gsf] dfqf a9L x'g' 

 w]/} db\okfg ug'{ 

 pd]/ rfln;eGbf a9L x'g' 

 Pl8«gn / yfO/f]O8 l8;c8{/ x'g'  

 j+zfg'ut ¿kdf pRr /Strfk b]vfkg'{  

 tgfj x'g'  

pRr /Strfkaf6 aRg] pkfox¿  

pRr /Strfkaf6 aRgsf nflu b}lgs vfg]s'/fdf Wofg k'¥ofpg'k5{ . lrNnf] kbfy{ ePsf] 
vfgfx¿ vfg' x'+“b}g . To:t} u/L w"dkfg / db\okfg ug'{ x'+“b}g . z/L/nfO{ cfjZos kg]{ ;Gt'lnt 
vfg]s'/f vfg'k5{ . cfÇgf] Jojxf/df kl/jt{g ug{ ;Sg'k5{ . k|z:t dfqfdf zf/Ll/s cEof; 
ug'{k5{ . ;dodf ;dodf /Strfk k/LIf0f u/L ;fjwfgL ckgfpg'k5{ . 

  

s] tkfO{“nfO{ yfxf 5 <  

pRr lxdfnL efudf a9L 
prfOdf a:g] dflg;x¿sf] 
z/L/df /ftf /St sl0fsfsf] 
;ª\Vof sl/a 30% n] j[b\lw 
x'G5 . 
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dw'd]x  (Diabetes) 

z/L/df vfgfaf6 k|fKt Un'sf]hsf] Joj:yfkg / pkof]udf ;xof]u ug]{ OG;'lng xdf]{gsf] sdL eO{ 
/utdf Un'sf]hsf] dfqf a9\g'nfO{ dw'd]x -lrgL/f]u_ elgG5 . KoflGj|mofh Ps k|sf/sf] ldl>t 
u|lGy xf] . o;n] OG;'lng xdf]{g pTkfbg u5{ . OG;'lng xdf]]{gn] /utdf lrgLsf] dfqf ;Gt'lnt 
cj:yfdf /fVb5 . 

dw'd]x /f]usf nIf0fx¿ lgDg lnlvt 5g\ M 

of] /f]u nfu]kl5 w]/} lk;fa x'g], ltvf{ / ef]s w]/} nfUg] x'G5 . l/u“6f nfUg], a]xf]; x'g], cf“vf 
wldnf] x“'b} hfg], b'Anfpg], xftv'6\6f emdemdfpg], afp“l8g], 3fp l56f] lgsf] gx'g] x'G5 . 

dw'd]x /f]uaf6 aRg] pkfox¿ 

 cfÇgf] hLjg z}nLdf km/skgf Nofpg] / ;Gt'lnt vfgf vfg]  

 df]6f]kg 36fpg]  

 tgfj x6fpg]   

 w"dkfg / db\okfg gug]{ 

 xl/of] ;fu;AhL / kmnkm'n k|z:t dfqfdf vfg]  

 lgoldt zf/Ll/s Jofofd ug]{  

 laxfg kl;gf cfpg] u/L lx“8\g]  

o'l/s Pl;8 (Uric acid) 
xfd|f] z/L/sf] sf]]if tyf vfgfdf ePsf] Ko'l/g (purine) /f;folgs k|ltlj|mof:j¿k 6'lj|“mbf 
afOk|f]8S6 (bioproduct) sf] ¿kdf pTkGg cDnnfO{ o'l/s Pl;8 elgG5 . xfd|f] z/L/sf] nflu 
Ko'l/g dxTTjk"0f{ j:t' xf] lsgeg] o;n] k|f]l6g k|bfg u5{ . o'l/s Pl;8n] ljiffSt kbfy{nfO{ 
x6fpg'sf ;fy} /StgnLsf] leqL efunfO{ ;'/lIft /fV5 . z/L/df lduf}{nfn] o;sf] pTkfbg u5{ .  

o'l/s Pl;8 a9L x'gfsf sf/0f / c;/x¿ 

z/L/sf] lduf}{nfn] zt k|ltzt sfo{ ug{ g;s]sf] cj:yfdf o'l/s Pl;8sf] k|of]u / lgisf;g x'g 
;Sb}g / /utdf o'l/s Pl;8sf] dfqf a9\5 . To:t} Kol'/gsf] a9L pkfkrog (metabolism) x'“bf 
a9L dfqfdf o'l/s Pl;8 pTkfbg x'G5 .      

/utdf o'l/s Pl;8sf] dfqf a9]df xf8sf hf]gL{x¿ b'Vg], df+zk]zLsf] leqL efusf] ulx/f] b'vfO 
x'g] x'G5 . o;n] ubf{ lx“8\8'n ug{ d'l:sn x'G5 . z/L/df 5fnfx¿ /ftf x'g], ;'lgg], kf]Ng], 
v'6\6fsf hf]gL{x¿ b'Vg] / ;'lgg];d]t x'G5 .      
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/utdf o'l/s Pl;8 36fpg] tl/sf 

/utdf cfjZostfeGbf a9L  o'l/s Pl;8 ePdf o;nfO{ 36fpg k|z:t dfqfdf kfgL lkpg'k5{ . 
kfgL yf]/} dfqfdf t/ w]/} k6s lkpg] ug'{k5{ . a]lsª ;f]8f (baking soda) sf] ;]jg a9L 
dfqfdf ugf{n] klg /utdf o'l/s Pl;8 36fpg dbt u5{ . r]/Lx¿ (cherries) df PGyf];foflgg 
(anthocyanins) x'G5g\, h;n] z/L/leqsf] hng -kf]Ng]_ nfO{ sd u5{ . lbgsf] 10 b]lv 40 
cf]6f r]/Lx¿ ;]jg ugf{n] o'l/s Pl;8 36fpg dbt u5{ . af];f]o'St /ftf] df;', ;d'b|L vfgf, 
u]8fu'8L gvfgfn] o'l/s Pl;8 36\5 .  

;f/f+z 

1= z/L/df /utsf] dfWodaf6 kf]ifs tTTjx¿ tyf clS;hg ljleGg efux¿df k'Ug] / 
z/L/nfO{ sfd gnfUg] j:t'x¿ lg:sf;g cª\u;Dd k'Ug] u5{ . 

2= /ut t/n ;+of]hL tGt' xf] . o;df KnfHdf, ;]tf /Stsf]if, /ftf /Stsf]if / Kn]6\n]6\; 
x'G5g\ . 

3= /ftf /Stsf]if afOsGs]e cfsf/sf x'G5g\, logLx¿sf] Go'lSno; x'+“b}g . logLx¿n] 
clS;hg af]Sg] sfd u5{g\ . 

4= ;]tf /Stsf]ifsf] cfsf/ lglZrt x'+“b}g, logLx¿n] /f]usf sL6f0f'nfO{ gi6 u5{g\ . 

5= Kn]6n]6\; w]/} cfsf/ / k|sf/sf x'G5g\ . logLx¿n] /ut hDg] sfo{df dbt u5{g\ . 

6= d'6' sfl8{ofs d;naf6 ag]sf] x'G5, h;sf] rf/ cf]6f sf]7fx¿ x'G5g\ . o;df rf/ cf]6f 
eNe x'G5g\ . 

7= /St ;~rf/ b'O{ k|sf/sf x'G5g\, l;:6lds / kNdf]g/L . 

8=  d'6' lg/Gt/ v'Drg] / km}ng] u5{ . 

9= kNdf]g/L wdgLn] d'6'af6 cz'b\w /ut kmf]S;f];Dd k'¥ofp“5 eg] kNdf]g/L lz/fn] z'b\w 
/ut kmf]S;f]af6 d'6'df Nofp“5 . 

10= /utn] /StgnLaf6 leTtfdf lbg] rfknfO{ /Strfk elgG5 . 

11= /utdf lrgLsf] dfqf a9\g'nfO{ dw'd]x -lrgL /f]u_ elgG5, h'g OG;'lng xdf]{gsf] sdLn] 
ubf{ x'G5 . 

12= xfd|f] z/L/leq vfgfdf ePsf] Ko'l/g /f;folgs k|ltlj|mof eO{ 6'lj|“mbf o'l/s Pl;8 aG5 / 
/utdf ldl;G5 . o;nfO{ o'l/s Pl;8 ePsf] elgG5 . 

cEof; 

-s_ tnsf ax' j}slNks k|Zgsf] ;xL pTt/df l7s -√_ lrx\g nufpg'xf];\ M 
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 1= tn lbOPsf dWo] s'g /StgnLdf eNe x'G5 < 

  (i)  /St sf]lifsf (ii) lz/f       

  (iii)  wdgL (iv)  cf6]{l/of]N; 

 2= d'6'df slt cf]6f sf]7fx¿ x'G5g\ < 

(i) 2  cf]6f (ii)  3 cf]6f       

  (iii)  4 cf]6f (iv)  6 cf]6f 

 3= clS;x]df]Unf]lago'St /ut z/L/sf] s'g efudf aG5 < 

  (i)  lduf}{nf (ii)  kmf]S;f]        

  (iii)  d'6' (iv)  lkmof] 

 4= xf8hf]gL{ b'Vg], df+zk]zLdf ulx/f] b'vfO x'g] nIf0f s'g /f]un] ubf{ x'G5 < 

  (i)  pRr /St rfk      (ii) dw'd]x       

  (iii)  o'l/s Pl;8 (iv) i / ii b'j} 

 5= No's]ldof s] sf/0fn] x'G5 < 

(i) RBC sf] ;ª\Vof a9L eP/ (ii) WBC sf] ;ª\Vof cTolws a9]/   

  (iii)  Kn]6\n]6\;sf] ;ª\Vof 36]/  (iv)  WBC sf] ;ª\Vof 36]/ 

-v_ tn lbOPsf k|Zgsf] pTt/ lbg'xf];\ M 

 1= /ut eg]sf] s] xf] < of] s'g s'g kbfy{ ldnL ag]sf] x'G5 < ltgsf] sfd n]Vg'xf];\ . 

 2= /utsf] d'Vo sfo{ n]Vg'xf];\ . 

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

  (i) afof“ e]lG6«sn / bfof“ e]lG6«sn 

  (ii) wdgL / lz/f 

  (iii) /ftf /Stsf]if / ;]tf /Stsf]if 

 4= /St cNktf eg]sf] s] xf] < 

 5= ;]tf /Stsf]ifx¿ a9L ePdf s] a]kmfObf x'G5 < 
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 6= d'6'sf] lrq agfO{ o;sf d'Vo efux¿sf] gfdfª\sg ug'{xf];\ . 

 7= dflg;sf] z/L/df x'g] /St ;~rf/ lj|mofsf] lrq agfO{ JofVof ug'{xf];\ . 

 8= /Strfk eg]sf] s] xf] < /Strfk gfKg] pks/0fsf] gfd n]Vg'xf];\ . 

 9= dflg;sf] z/L/df /St ;~rf/sf] kmfObf  n]Vg'xf];\ . 

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

  (i) lz/fsf] eGbf wdgLsf] leTtf afSnf] x'G5 . 

  (ii) afof“ cl/sneGbf bfof“ cl/sn 7'nf] x'G5 . 

  (iii) afof“ e]lG6«sn afSnf] df+zk]zLo'St x'G5 . 

 11= dw'd]x eg]sf] s] xf] < o;sf nIf0f s] s] x'G5g\ < o;af6 aRg s]] s] ug'{k5{, 
n]Vg'xf];\ . 

 12= pRr o'l/s Pl;8af6 aRg s] s] ug'{k5{ < 

 13= /Strfk (Blood pressure) ePsf] dflg;n] s:tf] vfgf lng] ug'{k5{, n]Vg'xf];\ . 

kl/of]hgf sfo{  

dw'd]x /f]usf] ;j]{If0f  

1. sIffsf ;fyLx¿sf] 4-4 hgfsf] ;d"x agfpg'xf];\ . 

2. lzIfssf] ;xfotfaf6 dw'd]x /f]usf] ;j]{If0f ;DaGwL k|ZgfjnL agfpg'xf];\ . 

3. tkfO{“sf] kl/jf/, l5d]s, 6f]n, ufp“df e|d0f u/L pSt k|ZgfjnL e/fpg'xf];\ . 

4. ;ª\slnt ;"rgfsf af/]df cfÇgf] ;fyLx¿lar 5nkmn ug'{xf];\ . Pp6f ;fd"lxs k|ltj]bg 
 tof/ kfg'{xf];\ . 

zAbfjnL  

Aff]gDof/f] M xf8leq kfOg] Ps k|sf/sf] afSnf] t/n kbfy{ 

afOsl:k8 M b'Okq] eNe 

6«fOsl:k8 M ltgkq] eNe 

cf6]{l/of]N; M wdgLsf zfvfx¿ 
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PsfO 17   j|mf]df]hf]d / lnª\u lgwf{/0f     
 (Chromosome and Sex Determination) 

jg:klt tyf hGt'x¿sf] z/L/ c;ª\Vo sf]ifx¿ ldnL ag]sf] x'G5 . hGt' tyf jg:kltx¿sf] 
z/L/sf] agfj6, u'0f cflb Pscsf{df km/s km/s /x]sf] kfOG5 . To:t} dflg;x¿sf] Pp6} 
hfltdf klg agfj6, ¿k, /ª / u'0fx¿;d]t km/s km/s ePsf] kfOG5 .  

logLx¿df kfOg] u'0fx¿ ;hLjx¿sf] pTklTt tyf ljsf; ePb]lv g} ;b{} cfPsf] kfOG5 . 
kl/jlt{t jftfj/0fcg';f/ cg's"ntfsf u'0fx¿ ylk“b} Pp6f j+zaf6 csf{] j+zdf nIf0fx¿ ;b}{ 
hfG5g\ . Pp6f j+zaf6 csf{] j+zdf u'0fx¿ ;fg{] sfd j|mf]df]hf]dsf dfWodaf6 eO/x]sf] x'G5 . 
j|mf]df]hf]d y'k|} j+zf0f' (gene) ldnL ag]sf] x'G5 eg] k|To]s j+zf0f' l8PgP (DNA) c0f' 
(deoxyribonucleic acid) ldnL ag]sf] x'G5 . log} j+zf0f'n] j+zf0f'ut u'0fx¿ Pp6f j+zaf6 
csf{] j+zdf ;fb{5g\ . o;n] ubf{ ;hLjx¿df lglZrt u'0fx¿ /lx/xG5g\ . o;y{ hGt' tyf 
jg:kltsf u'0fx¿sf] lgwf{/0f j|mf]df]hf]dn] u5{ . 

Jf|mf]df]hf]dn] zf/Ll/s u'0fx¿ ;fg{'sf ;fy} x]df]lkmlnof h:tf n}ª\lus /f]u (sex linked disease) 
klg ;fg{] u5{ . ;hLjdf j|mf]df]hf]dsf] ;ª\Vof 36a9 ePdf ljleGg k|sf/sf j|mf]df]hf]d l8:c8{/ 
(chromosome disorder) eO{ hLjg kb\wltdf gsf/fTds c;/ k5{ . xfdL o; PsfOdf 
j|mf]df]hf]dsf] kl/ro / lnª\u lgwf{/0faf/] cWoog ug]{ 5f}+F . 

j|mf]df]hf]d (Chromosome) 

hGt' tyf jg:kltsf] z/L/ c;ª\Vo sf]ifx¿ ldnL ag]sf] 
x'G5 . k|To]s sf]ifsf] Go'lSno;df dl;gf TofGb|fx¿sf] 
hfnf] (network of fine threads) x'G5 . To;nfO{ 
j|mf]dfl6s /]l6s'nd (chromatic reticulum) elgG5 . 
sf]if ljefhg x'g] j|mddf pSt j|mf]dfl6g /];fx¿ l/ag 
h:tf] df]6f] / k|:6;“u b]lvG5, h:fnfO{ j|mf]df]hf]d 
(chromosome) elgG5 .  

k|To]s j|mf]df]hf]d l8PgP c0f' / k|f]l6g ldnL ag]sf] x'G5 . 
k|To]s j|mf]df]hf]ddf uf“7f] (constriction) x'G5, h:fnfO{ 
;]G6«f]ldo/ (centromere) elgG5 . o;nfO{ sfOg]6f]sf]/ 
(kinetochore) klg elgG5 . 

j|mf]df]hf]ddf x'g] ;]G6«f]ldo/sf :yfgsf] cfwf/df j|mf]df]hf]d 
rf/ k|sf/sf x'G5g\ M 

d]6f;]lG6«s j|mf]df]hf]d (metacentric chromosome): 
;]G6«f]ldo/ j|mf]df]hf]dsf lardf /x]sf] / o;sf kfv'/f 
(arms) a/fa/L ePsf] 5 eg] To;nfO{ d]6f;]lG6«s 
j|mf]df]hf]d (metacentric chromosome) elgG5 . 

lrq 17.2 
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lrq 17.1 

Curr
icu

lum
 D

ev
elo

pm
en

t C
en

tre
 



lj1fg, sIff !)  189 

 

;a d]6f;]lG6«s j|mf]df]hf]d (sub-metacenric chromosome): j|mf]df]hf]ddf ;]G6«f]ldo/ sl/a 5]pdf 
5 eg] To;nfO{ ;a d]6f;]lG6«s j|mf]df]hf]d elgG5 . 

Pj|mf];]lG6«s j|mf]df]hf]d (acrocentric chromosome): o;sf] Pp6f kfv'/f nfdf]  x'G5 / ;]G6«f]ldo/ 
j|mf]df]hf]dsf] 5]pdf x'G5 .  

l6nf];]lG6«s j|mf]df]hf]d (telocentric): o;df ;]G6«f]ldo/ j|mf]df]hf]dsf] Ps 5]pdf /x]sf] x'G5 . 

j|mf]df]hf]dsf] ;ª\Vof  (Number of chromosome) 

hGt' tyf jg:klt sf]ifdf kfOg] j|mf]df]hf]dsf] ;ª\Vof lglZrt x'G5 . ;fwf/0ftof hGt' / 
jg:kltsf] ;f]dfl6s sf]if (somatic cell) df l8Knf]O8 j|mf]df]hf]d x'G5 eg] Uofd]6df x]Knf]O8 
j|mf]df]hf]d x'G5 . l8Knf]O8 hLjx¿n] cfdf (maternal chromosome) / afa' (paternal 
chromosome) af6 cfwf cfwf j|mf]df]hf]dx¿ k|fKt u5{g\ . 

s]xL hGt' tyf jg:klt sf]ifdf kfOg] j|mf]df]hf]d ;ª\Vof lgDgfg';f/ /x]sf] kfOG5 M 

(i) dflg; M 46  

(ii) lem“uf M 12 

(iii) Eofu'tf] M 26 
(iv) uf]l/Nnf M 48 
(v)  ;f]nfgd M 16 
(vi) Kofh M 16 
(vii) ;Nnf M 24 
(viii) 9';L M 2 
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lnª\u lgwf{/0f  (Sex determination)  

;hLjx¿sf] sf]ifdf b'O{ lsl;dsf j|mf]df]hf]d x'G5g\ . h;dWo] Pp6fnfO{ c6f];f]d (autosome) / 
csf{]nfO{ ;]S; j|mf]df]hf]d (sex chromosome) elgG5 . c6f];f]dn] z/L/sf u'0fx¿ lgwf{/0f u5{ 
eg] ;]S; j|mf]df]hf]dn] hlGdg] aRrfdf lnª\u lgwf{/0f u5{ . 

dflg;sf] z/L/df 23 hf]8f j|mf]df]hf]d x'G5\g\, h;dWo] 22 hf]8f j|mf]df]hf]dnfO{ c6f];f]d elgG5 
eg] af“sL Ps hf]8f j|mf]df]hf]dnfO{ ;]S; j|mf]df]hf]d elgG5 . k'?ifdf 22 hf]8f c6f];f]d / af“sL x  
/ y j|mf]df]hf]d x'G5 eg] dlxnfdf 22 hf]8f c6f];f]d / Ps hf]8f xx j|mf]df]hf]d x'G5g\ . k'?ifdf 
Uofd]6 aGg] k|lqmofdf 50% x j|mf]df]hf]d ePsf] Uofd]6 aG5 eg] af“sL 50% y j|mf]df]hf]d ePsf] 
Uofd]6 aG5 . t/ dlxnfdf Pp6} lsl;dsf] x j|mf]df]hf]d ePsf] kf]yL Uofd]6 aG5 . olb x 
j|mf]df]hf]d ePsf] efn] Uofd]6 (sperm) / x j|mf]df]hf]d ePsf] kf]yL Uofd]6 (Ovum) ldnL 
uef{wfg eof] eg] 5f]/L (female) x'G5 . y j|mf]df]hf]d ePsf] efn] Uofd]6 (sperm) / x 
j|mf]df]hf]d ePsf] kf]yL Uofd]6 (ovum) ldnL uef{wfg eof] eg] 5f]/f (male) x'G5 . uef{wfg 
k|lj|mofdf 5f]/f jf 5f]/L aGg] ;Defjgf 50% x'G5 . 

jf:tjdf j|mf]df]hf]dn] z/L/sf ljleGg u'0fx¿ lgwf{/0f 
ug{'sf] ;fy} j+zf0f'ut u'0fx¿ Pp6f j+zaf6 csf{] j+zdf 
;fg{] sfo{ u5{ . k|To]s j|mf]df]hf]d y'k|} j+zf0f'x¿ (genes) 
ldnL ag]sf] x'G5 . j|mf]df]hf]ddf x'g] Pp6f j+zf0f'n] Pp6f 
lglZrt u'0f af]s]sf] x'G5 . k|To]s j+zf0f' l8PgP c0f'af6 
ag]]sf] x'G5 . 

j|mf]df]hf]d jf j|mf]df]hf]ddf ePsf] j+zf0f'x¿ km]/abn 
ePsf] cj:yfdf xfd|f] z/L/df w]/} lsl;dsf l8:c8{/ 
(disorder) cfpg ;S5g\ . tL ljleGg lsl;dsf 
l8:c8{x¿dWo] x]df]lkmlnof klg Ps lsl;dsf] /f]u xf], 
h:fnfO{ n}ª\lus /f]u (sex linked disease) elgG5 . 
n}ª\lus /f]u eg]sf] To:tf] /f]u xf], h'g s'g} Pp6f lnª\u 
ljz]ifdf dfq b]vfk5{ . x]df]lkmlnof /f]u nfu]sf] dflg;sf] 
z/L/df 3fp ePdf jf sf6]df /ut lg/Gt/ alu/xG5 / 
/ut hDb}g . o; lsl;dsf] /f]u afa' cfdfaf6 
;Gtltx¿df ;/]/ hfG5 .  

j|mf]df]hf]d l8:c8{/ (Chromosomal disorder) 

dflg;sf] z/L/df j|mf]df]hf]d ;ª\Vofsf] 36a9n] ubf{ x'g] l8:c8{/nfO{ j|mf]df]hf]dn l8:c8{/ 
(chromosomal disorder) elgG5 . cyf{t\ Ps jf PseGbf a9L j|mf]df]hf]d gx'“bf jf a9L x'“bf 
jf j|mf]df]hf]ddf c;fdfGo ldnfg x'“bf j|mf]df]hf]d l8:c8{/ x'G5 . sf]if ljefhgsf] ;dodf 
j|mf]dfl68 5'6\l6g g;Sbf j|mf]df]hf]dsf] ;ª\Vofdf yk36 x'G5, h;nfO{ PgfKnf]O8 -aneuploidy_ 
elgG5 . 8fpG; l;G8«f]d (Down's syndrome), Sn]gfOkm]N6/ l;G8«f]d (Klinefelter's 
syndrome, 6g{;{ l;G8«f]d (Turner's symdrome) cflb j|mf]df]hf]d l8:c8{/sf pbfx/0fx¿  
x'g\ . 
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8fpG; l;G8«f]d  (Down's Syndrome) 

8fpG; l;G8«f]d l8:c8{/nfO{ ;a}eGbf klxn] JofVof ug]{ JolSt nfª\u8g 8fpg (Langdon 
Down) x'g\ . o;sf] k|efj k/]sf] JolSt 5f]6f] sb (short statured) ;lxtsf] ;fgf], uf]nf] 
6fpsf], lr/f k/]sf] lha|f] (furrow tongue) / cfwf v'n]sf] d'v x'g] x'G5 . lj|mh (crease) 
;lxtsf] afSnf] xTs]nf x'G5 . o; k|sf/sf] ;d:of ePsf] JolStsf] zf/Ll/s, dfgl;s / 
dgf]j}1flgs j[b\lwdf dGbtf cfp“5 . o; cfg'j+lzs l8:c8{/sf] d'Vo sf/0f PSsfO;f}“ j|mf]df]hf]d 
(trisomy of 21)  hf]8Ldf cltl/St j|mf]df]hf]d ylkg' xf] . 

Sn]gfOkm]N6/ l;G8«f]d (Klinefelter's syndrome) 

;]S; j|mf]df]hf]dsf] ;ª\Vof a9\g hf“bf o; lsl;dsf] h]g]l6s l8:c8{/ (genetic disorder) x'G5 . 
PS; (X) j|mf]df]hf]d a9\g uO{ (47, XXY) Sofl/of]6fOk (karyotype_ aG5 . o; cj:yfsf 
JolSt k|foM k'?if h:tf b]lvP klg  dlxnfsf] h:tf] :tg b]lvg] x'G5 t/ tL JolStx¿ eg] 
gk'ª\;s x'G5g\ . 

6g{;{ l;G8«f]d (Turner's syndrome)  

o; lsl;dsf] disorder X j|mf]df]hf]dsf] sdLn] ubf{ x'G5 . cyf{t\ j|mf]df]hf]dsf] ;ª\Vof 45 with 
XO  x'G5 . o; k|sf/sf dflg;x?df secondary sexual characteristics sf] sdL x'g'sf] 
;fy} ovaries /fd|f];“u ljsl;t x'“b}g . o;n] ubf{ dlxnfx¿ gk'ª\;s (female sterile) x''G5g\ . 

;f/f+z 

1. k|To]s sf]ifdf j|mf]df]hf]dx¿ hf]8fdf /xG5g\ . hLjcg';f/ j|mf]df]hf]dsf] ;ª\Vof km/s 
 km/s x'G5 . 

2. j|mf]df]hf]dleq /x]sf] j+zf0f' (gene) n] Ps j+zaf6 csf{] j+zdf k'Vof{}nL u'0f ;f5{ . 

3. j|mf]df]hf]d ;ª\Vofdf km]/abnsf sf/0fn] z/L/df x'g] l8:c8{/nfO{ j|mf]df]hf]dn l8:c8{/ 
elgG5 .   

4. sf]ifsf] l8:c8{/ Go'lSno;df b]lvg] dl;gf TofGb|fx¿nfO{ j|mf]df]hf]d elgG5 . 

5. dflg;sf] z/L/df 23 hf]8f j|mf]df]hf]d x'G5g\ . oLdWo] 22 hf]8f j|mf]df]hf]dnfO{ c6f];f]d 
 elgG5 eg] af“sL Ps hf]8fnfO{ ;]S; j|mf]df]hf]d elgG5 . 

6. ;]S; j|mf]df]hf]dn] (sex chromosome) lnª\u lgwf{/0f u5{ . 

7. uef{wfg cj:yfdf olb x j|mf]df]hf]d ePsf] efn] / x j|mf]df]hf]d ePsf kf]yL k|hgg 
 sf]iflar ;+of]hg ePdf 5f]/L x'G5 eg] y j|mf]df]hf]d ePsf] efn] / x j|mf]df]hf]d ePsf] kf]yL 
 k|hgg sf]iflar ;+of]hg ePdf 5f]/f x'G5 . 
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8. Jf|mf]df]hf]ddf x'g] ;]G6«f]ldo/sf] :yfgcg';f/ j|mf]df]hf]dx¿ ljleGg k|sf/sf x'G5g\, h:t} M 
 d]6f;]lG6«s, ;ad]6f;]lG6«s, Pj|mf];]lG6«s / l6nf];]lG6«s . 

9. x]df]lkmlnof /f]u nfu]sf] dflg;sf] z/L/df rf]6 k6s nfu]df /ut hDb}g / 3fpaf6 /ut 
 lg/Gt/ alu/xG5 . 

10 8fpG; l;G8«f]d, Sn]gfOkm]N6/ l;G8«f]d / 6g{;{ l;G8«f]d j|mf]df]hf]d l8:c8{/sf pbfx/0fx¿ 
 x'g\ . 

cEof; 

-s_ tnsf ax' j}slNks k|Zgsf] ;xL pTt/df lrx\g nufpg'xf];\ M 

 1. pv'df slt hf]8f j|mf]df]hf]d ;ª\Vof x'G5g\ < 

  (i)  20 hf]8f (ii) 30 hf]8f  

  (iii)  40 hf]8f (iv) 50 hf]8f 

 2. Pp6f j+zaf6 csf{] j+zdf k'Vof{}nL u'0f ;fg{] PsfOnfO{ s] elgG5 < 

  (i)  j+zf0f' (ii)  j|mf]dfl68        

  (iii)  j|mf]df]hf]d (iv)   i / ii b'j} 

 3. j|mf]df]hf]ddf x'g] ;]G6«f]ldo/sf] :yfgcg';f/ j|mf]df]hf]dnfO{ slt k|sf/df ljefhg ug{ 
  ;lsG5 < 

  (i)  2 (ii)  3 

  (iii) 4 (iv)  5 

 4. lnª\u lgwf{/0f ug{] j|mf]df]hf]dnfO{ s] elgG5 < 

  (i)   c6f];f]d (ii) ;]S; j|mf]df]hf]d  

  (iii)  j|mf]df]hf]d (iv)  j|mf]dfl68 

 5. j|mf]df]hf]d x sf] sdLn] (45 + X )  s:tf] nIf0f (syndrome) b]vf k5{ . 

  (i)  8fpG; l;G8«f]d (ii) Sn]gfOkm]N6/ l;G8«f]d 

  (iii)  6g{;{ l;G8«f]d (iv)  dflysf ;a}  

-v_ tn lbOPsf k|Zgsf] pTt/ lbg'xf];\ M 

 1. j|mf]df]hf]d eg]sf] s] xf] < 
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 2. ;]G6«f]ldo/sf] :yfgcg';f/ j|mf]df]hf]d slt k|sf/sf x'G5g\, lrq;lxt aofg  
  ug{'xf];\ . 

 3. j+zf0f' (gene) eg]sf] s] xf] < of] sxf“ kfOG5 < j+zfg'sf] d'Vo sfd n]Vg'xf];\ . 

 4. dflg;, Eofu'tf], Kofh / ;Nnfdf kfOg] j|mf]df]hf]d ;ª\Vof slt x'G5, n]Vg'xf];\ . 

 5. j|mf]df]hf]d l8:c8{/ (chromosome disorder) eg]sf] s] xf], pbfx/0f;lxt 
  n]Vg'xf];\ . 

 6. 5f]/f jf 5f]/L s;/L lgwf{/0f x'G5, lrq;lxt j0f{g ug{'xf];\ . 

 7. c6f];f]d / ;]S; j|mf]df]hf]dlar km/s 5'6\ofpg'xf];\ . 

kl/of]hgf sfo{  

5f]/f jf 5f]/Lsf] cg'kftsf] ;j{]If0f ug{]  

cfcfÇgf] 6f]n, ;dfhdf ePsf ljleGg lsl;dsf hft, hfltsf] -afx'g, If]qL, g]jf/, /fO{, ofbj_ 
3/df e|d0f ug{'xf];\ . k|To]s kl/jf/sf hDdf ;b:o ;ª\Vofdf dlxnf / k'?ifsf] tYofª\s 
;ª\sng ug{'xf];\ . sIff sf]7fdf lzIfs, ;fyL;“u 5nkmn u/L 5f]/f / 5f]/Lsf] cg'kft lgsfnL 
k|:t't ug{'xf];\ . 

zAbfjnL  

1. c6f];f]d M z/L/sf] u'0f lgwf{/0f ug{] j|mf]df]hf]d 

2.  ;]S; j|mf]df]hf]d (sex chromosome): lnª\u lgwf{/0f ug{] j|mf]df]hf]d 

3.  ;]G6«f]ldo/ M j|mf]df]hf]dsf] kfv'/f (arm) hf]l8g] 7fpF  

4.  j|mf]dfl68 M j|mf]df]hf]ddf kfOg] dl;gf TofGb|fx¿  

5.  l8Knf]O8 M b'O{ ;]6 j|mf]df]hf]d ePsf] sf]if, h;nfO{ '2n' n] ;ª\s]t ul/G5 . 

6.  x]Knf]O8 M Ps ;]6 j|mf]df]hf]d ePsf] sf]if h;nfO{ 'n' n] ;ª\s]t ul/G5 . 

7.  ;]dfl6s ;]n M z/L/sf] ljleGg efudf -k|hgg sf]ifafx]s_ kfOg] sf]if 
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PsfO 18 -s_ cd}y'lgs / d}y'lgs k|hgg     
  (Asexual and Sexual Reproduction) 

xfd|f] jl/kl/ ljleGg lsl;dsf hGt' tyf jg:kltx¿ kfOG5g\ . cg's"n jftfj/0f ePsf] 
cj:yfdf oL hGt' tyf jg:kltsf] ;ª\Vof, :j¿k cflbdf kl/jt{g ePsf] kfOG5 . cfh ;+;f/df 
ljb\odfg hGt' tyf jg:kltx¿sf k'vf{ s:tf lyP xf]nfg\ < clxn]sf] ;hLjsf] ;ª\Vof a/fa/ 
k'vf{sf] ;ª\Vof klg lyP xf]nfg\, lrGtg u/f}“ . k|To]s ;hLjdf ;Gtfgf]Tkfbg ug]{ Ifdtf x'G5 . 
cfcfÇgf] hfltnfO{ lg/Gt/tf lbgsf] nflu cfk"m h:t} ;Gtltx¿ hGdfpg] u5{g\ . o; k|lj|mofnfO{ 
k|hgg elgG5 . k|hgg jg:klt jf hGt'sf] Pp6} z/L/af6 klg x'G5 eg] efn] / kf]yLsf] 
;+of]uaf6 klg x'G5 . hGt' tyf jg:kltsf] ;Gtfgf]Tkfbg ug]{ tl/sf km/s km/s x'G5 . o; 
PsfOdf xfdL la?jf / hgfj/Dff x'g] cd}y'lgs / d}y'lgs k|hgg ;DaGwL cWoog ug]{ 5f}“ . 

cd}y'lgs k|hgg (Asexual reproduction) 

dfp hLj (parent) sf] z/L/sf] s'g} efuaf6 gof“ ;Gtfgx¿ aGg] k|hggnfO{ cd}y'lgs k|hgg 
(asexual reproduction) elgG5 . o; k|lj|mofaf6 ag]sf ;Gtltx¿ dfp h:t} x'G5g\ . :kGh, 
xfO8«f, Knfg]l/of, 6]kjd{ h:tf hLjx¿n] o; k|lj|mofaf6 k|hgg u5{g\ .  

cd}y'lgs k|hggsf ljz]iftfx¿ 

o; k|lj|mofdf Pp6f hLj dfq ;+nUg x'G5 . ;Gtltx¿ jzf+0f'ut ¿kdf dfp h:t} x'G5g\ . 
k|hgg k|lj|mof 5f]6f] ;dod} ;DkGg x'G5 . o;df dfO6f]l;; sf]if ljefhg x'G5 . 

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

efn] / kf]yL n}ª\lus sf]ifx¿sf] (gametes) sf] ;+of]hg (fusion) af6 x'g] k|hgg lj|mofnfO{ 
d}y'lgs k|hgg elgG5 . efn] / kf]yL k|hgg cª\u cnu cnu ePsf hLjnfO{ Pslnª\uL 
(unisexual) elgG5 . s'g} s'g} hLjdf efn] / kf]yL k|hgg cª\u Pp6} hLjsf] z/L/df kfOG5 . 
o:tf hLjnfO{ lålnª\uL (bisexual) elgG5 . lognfO{ xdf{k|mf]8fO6 (hermaphrodite) klg 
elgG5 . pbfx/0fsf] nflu dflg;, ufO{ Pslnª\uL x'g\ eg] xfO8«f, u8\of}“nf lålnª\uL x'g\ . 

d}y'lgs k|hggsf ljz]iftfx¿ 

o; k|lj|mofdf efn] / kf]yL b'j} hLj ;+nUg x'G5g\ . ;Gtltx¿ afa' cfdf h:t} b'?:t x'“b}gg\ . s]xL 
u'0fdf km/s b]lvG5g\, tyflk u'0fx¿ ;/]/ uPsf] x'G5 . of] k|lj|mof w]/} nfdf] x'G5 . o;df klxn] 
ldcf]l;; sf]if ljefhg / To;kl5 dfO6f]l;; sf]if ljefhg x'G5 . 

la?jfdf x'g] cd}y'lgs k|hgg (Asexual reproduction in plant)  

vf;u/L la?jfx¿df lkm;g, al8ª, Ç|ofUd]G6];g, :kf]?n];g / e]lh6]l6e k|f]kfu];g k|lj|mofaf6 
cd}y'lgs k|hgg x'G5 . 
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lkm;g (Fission)  

Pp6f hLj ljefhg eO{ b'O{ jf b'O{eGbf a9L p:t} k|sf/sf hLj aGg] k|lj|mofnfO{ lkm;g elgG5 . 
lkm;g k|lj|mof Go'lSno; / ;fO6f]KnfHdf u/L b'O{ efudf ljeflht x'G5 . of] afOg/L lkm;g 
(binary fission) / dlN6kn lkm;g (multiple fision) u/L b'O{ k|sf/sf x'G5g\ .  

lj|mofsnfk 18 -s_=1 

Ps sf]ifLo hLjdf x'g] cd}y'lgs k|hgg lj|mofsf] 
cjnf]sg 

(i) 100 ld= ln= kfgL lng'xf];\ / 10 u|fd lrgL 
 3'nfpg'xf];\ . 

(ii) sl/a 20 ld= ln= pSt lrgLsf] 3f]n lng'xf];\ / 
 clnslt lo:6 /fVg'xf];\ . 

(iii) 6]:66\o'asf] d'v skf;n] aGb ug{'xf];\ / tftf] 
 7fp“df /fVg'xf];\ / cjnf]sg ug'{xf];\ . 

afOg/L lkm;g (Binary fission): Pp6f dft[sf]if 
(mother cell) ljefhg eO{ b'O{ cf]6f p:t} ;Gtlt 
sf]ifx¿ (daughter cells) aG5g\ eg] o;nfO{ afOg/L 
lkm;g elgG5 . Ps sf]ifLo hLjx¿ AofS6]l/of, 8fOP6d 
cflbn] o; k|lj|mofaf6 k|hgg u5{g\ .  

dlN6kn lkm;g (Multiple fission): Pp6f dft[sf]if 
(mother cell) ljefhg eO{ b'O{ cf]6feGbf a9L ;Gtlt 
sf]ifx¿ (daughter cells) aG5g\ eg] o;nfO{ dlN6kn 
lkm;g elgG5 . SnfdfO8f]df]gf; (chlamydomonas) 
cflbdf o; k|lj|mofaf6 k|hgg x'G5 . 

al8ª (Budding) 

o; k|lj|mofdf hLjx¿sf] z/L/sf] s'g} efu jf sf]ifaf6 
6';f (bud) h:tf efux¿ lgl:sG5g\ . oL 6';fx¿ j[b\lw 
eO{ gof“ ;Gtlt aG5g\ . o; k|lj|mofnfO{ al8ª elgG5 . 
Ps sf]ifLo jg:klt lo:6n] o; k|lj|mofaf6 k|hgg u5{ . 

ÇÇ|ofUd]G6];g (Fragmentation) 

Ps sf]ifLo jf ax' sf]ifLo jg:kltx¿sf] z/L/ 6'j|mfdf 
ljefhg eO{ pSt 6'j|mfaf6 km]l/ k"0f{ hLj ljsl;t x'g] 
k|lj|mofnfO{ Ç|ofUd]G6];g elgG5 . :kfO/f]ufO/fn] o; 
k|lj|mofaf6 k|hgg u5{ .  

lrq 18 -s_ 1 

lrq 18 -s_ 2 

lrq 18 -s_ 3 
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:kf]?n];g (Sporulation) 

s]xL lgDg :t/sf jg:kltx¿n] ljhf0f' (spore) af6 
k|hgg u5{g\ . o; k|lj|mofnfO{ :kf]?n];g elgG5 . o; 
lsl;dsf la?jfx¿df :kf]/]lGhof (sporengia) x'G5 . 
o;leq ljhf0f'x¿ aG5g\ . :kf]/]lGhof l5lKkPkl5 k'm6\5 
/ y'k|} ljhf0f'x¿ aflx/ cfp“5g\ . plgp“, Rofp, 9';L 
h:tf la?jfx¿n] o; k|lj|mofaf6 k|hgg u5{g\ . 

e]lh6]l6e k|f]kfu];g (Vegetative propagation) 

la?jfsf] h/f, sf08 / kftnfO{ e]lh6]l6e cª\u (vegetative part) elgG5 . o;af6 x'g] 
k|hggnfO{ e]lh6]l6e k|f]kfu];g elgG5 . ;v/v08, nfp/] km'n h:tf la?jfn] h/faf6 k|hgg 
u5{g\ . cfn', Kofh, pv', u'nfkmsf] km'n h:tf la?jfn] sf08af6 k|hgg u5{g\ eg] a|fof]kmfOnd, 
a]uf]lgo h:tf la?jfn] kftaf6 k|hgg u5{g\ .  

 

 

lj|mofsnfk 18 -s_ 2 

sf08af6 x'g] e]lh6]l6e k|f]kfu];gsf] cWoog 

Pp6f cfn' lng'xf];\ / o;sf] ;txsf] cjnf]sg ug'{xf];\ . cfn'sf 6'j|mfx¿ agfpg'xf];\ . Pp6f 
6]«df leh]sf] skf; /fVg'xf];\ / cfn'sf] 6'j|mfx¿ /fVg'xf];\ . s]xL lbgkl5 cfn'sf 6'j|mfdf cfPsf 
kl/jt{g cjnf]sg ug'{xf];\ . 

e]lh6]l6e k|f]kfu];gsf kmfObfx¿ (Advantages of vegetative propagation) 

1=  k|foh;f] ls;fg tyf jg:klt ;GaGwL sfd ug]{ JolStx¿n] e]lh6]l6e k|kfu];gaf6 w]/} 
kmfObf p7fp“5g\ . o; ljlwaf6 g;{/Ldf Pp6f la?jfaf6 w]/} la?jf pdfg{ ;lsG5 .  

2= /fd|f vfnsf lap gaGg] la?jfx¿df o; k|lj|mofaf6 k|hgg u/fpg ;lsG5, h:t} M s]/f, 
pv', u'nfkm, cfn' cflb . 

lrq 18 -s_ 5 

lrq 18 -s_ 4 
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3= of] k|lj|mof ;:tf], l56f] / ;lhnf] x'G5 . 

4= nf]k x'g nfu]sf / b'n{e jg:kltsf] ;+/If0f u/L ;ª\Vof a9fpg ;lsG5 . 

hgfj/df x'g] cd}y'lgs k|hgg (Asexual reproduction in animals) 

hgfj/x¿df x'g] d'Vo ¿kdf lkm;g, al8ª / l/h]g]/];g k|lj|mofåf/f cd}y'lgs k|hgg x'g] u5{ . 

 

lkm;g (Fission): Ps sf]ifLo hLjx¿ cfwf eP/ b'O{eGbf a9L hLjx¿ aGg] k|lj|mnfO{ lkm;g 
elgG5 . cg's"n jftfj/0fdf o'lUngf, cldaf / Kof/fd]l;od h:tf Ps sf]ifLo hLjx¿df afOg/L 
lkm;g (binary fission) x'G5 . k|lts"n cj:yf (unfavorable condition) df KnfHdf]l8oddf 
dlN6kn lkm;g (multiple fission) x'G5 . o; cj:yfdf KnfHdf]l8odn] sf]ifnfO{ s8f cfj/0fn] 
jf l;:6n] 3]5{, pSt l;:6leq Go'lSno; w]/} k6s ljeflht x'G5 . cg's"n jftfj/0fdf l;:6 
k'm6\5 / y'k|} ;Gtlt sf]ifx¿ lgl:sG5g\ . o;/L x'g] cd}y'lgs k|hggnfO{ dlN6kn lkm;g  
elgG5 .  

al8ª (Budding):  o; k|lj|mofdf z/L/sf] s'g} Ps 7fp“df cf}“nf h:tf] efu p7]/ cfp“5 . o;nfO{ 
6';f (bud) elgG5 . pSt 6';f jo:s cj:yfdf k'u]kl5 z/L/af6 5'6\\l6G5 . o;nfO{ al8ª 
elgG5 . xfO8«f (hydra) df al8ªaf6 cd}y'lgs k|hgg x'G5 . 
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l/h]g]/];g (Regeneration): s'g} hLjsf] z/L/ b'O{ jf b'O{eGbf a9L 6'j|mfdf sfl6of] eg] plrt 
jftfj/0fdf sfl6Psf efux¿ gof“ hLjdf ljsl;t x'G5g\ . o; k|lj|mofnfO{ l/h]g]/];g elgG5 . 
xfO8«f, Knfg]l/of, 6]kjd{, tf/f df5fn] l/h]g]/];g k|lj|mofaf6 k|hgg u5{g\ . 

la?jfdf x'g] d}y'lgs k|hgg (Sexual reproduction in plant) 
la?jfsf] k|hgg cª\u k'mn xf] . k'mndf SoflnS; (calyx), sf]/f]nf (corolla), PG8«f]]l;od 
(androecium) / ufOgf]l;od (gynoecium) x'G5g\ . k'mndf oL ;a} efu ePsf] cj:yfdf 
To;nfO{ k"0f{ k'mn (complete flower) elgG5 . k'mnx¿ Ps lnª\uL (unisexual) / lålnª\uL 
(bisexual) x'G5g\ . 

k'mndf kfOg] efux¿ rSsf (whorl) df /x]sf x'G5g\ . 
k'mnsf] klxnf] rSsfdf (first whorl) SoflnS; /x]sf] 
x'G5 . of] kft h:t} xl/of] x'G5 / k'mnsf] sf]lknf jf 
cGo efunfO{;'/Iff lbG5 . k'mnsf] bf];|f] rSsfnfO{ 
(second whorl) sf]/f]nf elgG5 . of] /ª\uLg x'G5 . 
o;n] k/fu;]rgdf ;xof]u u5{ . k'mnsf] t];|f] rSsfnfO{ 
(third whorl) PG8«f]l;od elgG5 . of] rSsf :6fd]gx¿ 
(stamen) ldnL ag]sf] x'G5 . To;nfO{ efn] cª\u 
(male organ) elgG5 . :6fd]gsf] PGy/ / lkmnfd]G6 
u/L b'O{ efu x'G5g\ . PGy/n] (anther) k/fus0f agfp“5 
/ PGy/ km'6]kl5 xfjfdf 5l/G5 . ;a}eGbf leqL efudf 
kf]yL cª\u (female organ) x'G5, h;nfO{ ufOgf]l;od 
(gynoecium) elgG5 . o;sf] ltg efu x'G5, tL x'g\ M 
l:6Udf (stigma), :6fOn (style) / cf]e/L (ovary) . 
cf]e/Ldf cf]Eo'n (ovule) x'G5 . 

lj|mofsnfk  18 -v_ 3 

k'mnsf] efu cjnf]sg  

tf]/Lsf] k'mn ;ª\sng ug'{xf];\ . k|To]s a]Grdf Pp6f jf 
b'O{ cf]6f k'mn ljt/0f ug'{xf];\ . lkgsf] ;xfotfn] kqbn 
(calyx), k'ikbn (corolla), k'ª\s]z/ (androecium), 
:qLs]z/ (gynoecium) xf]l;of/Lk"j{s 5'6\ofpg'xf];\ . 
k'mnsf] k|To]s efusf] xft] n]G;af6 cjnf]sg ug'{xf];\ . 
;d"xdf 5nkmn u/L k|To]s efusf] lrq sf]g'{xf];\ . 

k/fu;]rg (Pollination) 
PGy/ (anther) df k/fus0fx¿ (pollen grains) aG5g\ . To:t} ufOgf]l;odsf] c08f;o 
(ovary) df cf]Eo'nx¿ (ovules) x'G5g\ . PG8«f]]l;oddf ePsf k/fus0f ufOgf]l;odsf] l:6Udf 
(stigma) ;Dd k'Ug] k|lj|mofnfO{ k/fu;]rg (pollination) elgG5 . k/fu;]rg b'O{ k|sf/n]  
x'G5 M :jk/fu;]rg (self pollination) / k/k/fu;]rg (cross pollination) .  

tkfO{“nfO{ yfxf 5 < 

PGy/ (anther) df rf/ cf]6f 
k/fu y}nL (pollen sac) 
x'G5g\ . hxf“ dfOj|mf]:kf]/ dfp 
sf]ifx¿ (microspore 
mother cells) x'G5g\ . 
o;df ldof]l;; sf]if ljefhg 
eO{ k/fus0fx¿  (pollen 
grains) aG5 . o;n] efn] 
Uofd]6 agfp“5 . 

lrq 18 -s_ 10 
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Pp6} k'mnsf] PGy/df /x]sf] k/fus0f ToxL k'mnsf] l:6Udf;Dd k'Ug] lj|mofnfO{ :jk/fu;]rg 
elgG5 . k|foh;f] lålnª\uL k'mnx¿df :jk/fu;]rg x'G5 . lsgls o; k|sf/sf k'mndf PGy/ / 
l:6Udf Ps} ;dodf kl/kSj x'G5g\ . o;sf] pbfx/0fsf ¿kdf s]/fp, skf; cflbsf k'mnnfO{ 
lng ;lsG5 . xfjf, kfgL, ls/f, hgfj/ cflb ljleGg dfWodaf6 Pp6f la?jfsf] k'mnsf] PGy/df 
ePsf k/fus0f ToxL la?jfsf] csf]{ k'mnsf] l:6Udfdf jf csf]{ la?jfsf] k'mnsf] l:6Udfdf 
k'Ug'nfO{ k/k/fu;]rg elgG5 .  

uef{wfg (Fertilization) 

l:6Udfdf ;;fgf e'm; jf RofkRofk] kbfy{ lgl:sgfn] 
k/fus0f Toxf“ 6f“l;G5 . k/fus0f b'O{ cf]6f cfj/0fn] 
9flsPsf] x'G5 . leqL cfj/0faf6 k/fu gnL (pollen 
tube) aG5 . of] k/fu gnL :6fOn x'“b}  cf]e/Ldf k'U5 . 
k/fus0fsf] Go'lSno; ldof]l;; sf]if ljefhg eP/ efn] 
Uofd]6x¿ aG5g\ . k/fu gnLsf 6'Kkfdf ePsf b'O{ cf]6f 
efn] Uofd]6 uef{zosf] dfOj|mf]kfOn (micropyle) x'“b} 
cf]Eo'ntkm{ a9\5g\ . Pp6f efn] Uofd]6 cf]Eo'nsf] c08  
-kf]yL Uofd]6_ ;“u ldnL hfOuf]6 (zygote) aG5 . o;/L 
efn] / kf]yL Uofd]6sf] ;+of]hg x'g] lj|mofsnfknfO{ 
uef{wfg (fertilization) elgG5 . dfO6f]l;; k|lj|mofsf] 
hfOuf]6af6 e"|0f (embryo) agL lapleq /lx/xG5 . 
cg's"n jftfj/0fdf pknAw ePsf] v08df lap cª\s'/g 
eO{ gof“ la?jf aG5 . 

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

hgfj/x¿df d}y'lgs k|hgg 5'6\6f5'6\6} lsl;daf6  
x'G5 . ljsl;t tyf ax' sf]ifLo hgfj/x¿df efn]n] efn] 
Uofd]6 (male gamete) agfp“5 eg] kf]yLn] kf]yL Uofd]6 
(female gamete) agfp“5 . efn] Uofd]6nfO{ z'j|msL6 
(sperm) / kf]yL Uofd]6nfO{ c08 (egg) elgG5 . 
z'j|msL6 / c08sf] ;+of]hg eO{ hfOuf]6 aG5 . o; 
k|lj|mofnfO{ uef{wfg elgG5 . uef{wfg b'O{ k|sf/sf  
x'G5g\ M 

1= leqL uef{wfg (Internal fertilization) 

2= aflx/L uef{wfg (External fertilization) 

Eofu'tf tyf df5fx¿n] kfgLdf k'mn kf5{g\ / efn]n] z'j|msL6x¿ c08dfly 5l/lb“bf uef{wfg  
x'G5 . o; k|lj|mofnfO{ aflx/L uef{wfg elgG5 . :tgwf/L, 3;|g] hgfj/, r/fx¿df leqL uef{wfg 
(Internal fertilization) x'G5 . o; k|lj|mofdf efn]n] kf]yLsf] k|hgg cª\uleq z'j|msL6x¿ 

tkfO{“nfO{ yfxf 5 < 

d}y'lgs k|hggdf ;j{k|yd 
ldcf]l;; sf]if ljefhg eO{ 
l8Knf]O8 (diploid) sf]if 
Go"gLs/0f eO{ xfKnf]O8 
(haploid) sf]if aG5 . 

lrq 18 -s_ 11 
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hDdf ul/lbG5 / hfOuf]6 aG5 . ljsl;t hgfj/x¿df d}y'lgs k|lj|mofaf6 k|hgg x'G5 . efn] 
Uofd]6 ;fgf] / a9L ;lj|mo x'G5 eg] kf]yL Uofd]6 7'nf] / lglij|mo x'G5 . 

cd}y'lgs k|hggsf kmfObfx¿ 

1= cd}y'lgs k|hgg ;/n / l56f] x'G5 . ;fy} cd}y'lgs k|hggsf nflu Pp6f dfq hLj eP 
 k'U5 . 

2. o; k|lj|mofaf6 ag]sf ;Gtltx¿df Ps¿ktf cfpg'sf ;fy} k}t[s u'0f oyfjt /xG5 / 
 p:t} ljz]iftf ePsf hLjx¿sf] pTkfbg a9fpg ;lsG5 . 

d}y'lgs k|hggsf kmfObfx¿ 

1= d}y'lgs k|hggn] ubf{ hLjx¿sf] ;ª\Vofdf j[b\lw eO{ kl5;Dd sfod eO/xG5g\ . o;n] 
ubf{ hLjx¿sf] ;Gt'ngdf l:y/tf cfp“5 . 

2= o; k|lj|mofdf ;Gtfgx¿df gof“ gof“ nIf0fx¿ b]vf k5{g\ . 

3= o;n] hLjx¿sf] ljsf; j|mdnfO{ dbt u5{ . 

;f/f+z 

1= k|hgg lj|mofaf6 hLjx¿sf] ljsf; x'g'sf] ;fy} j+zhsf] lg/Gt/tf sfod ug{ ;xof]u  
k'U5 . 

2= k|hgg cd}y'lgs / d}y'lgs u/L b'O{ k|sf/sf x'G5g\ . 

3= cd}y'lgs k|hggdf efn] / kf]yL n}ª\lus sf]ifsf] cfjZostf kb}{g . ;hLjx¿df lkm;g, 
al8ª, l/h]g]/];g, :kf]?n];g / e]lh6]l6e k|f]kfu];g cflbaf6 cd}y'lgs k|hgg x'G5 . 

4= efn] /  kf]yL n}ª\lus sf]ifx¿sf] ;+of]hgaf6 x'g] k|hggnfO{ d}y'lgs k|hgg elgG5 . 

5= hgfj/x¿ Pslnª\uL (unisexual) / lålnª\uL (bisexual) x'G5g\ . ufO{, e}“;L Pslnª\uL 
hgfj/ x'g\ eg] u8\of}“nf lålnª\uL hLj xf] . 

6= la?jfsf] d'Vo k|hgg cª\u km'n xf] . PG8«f]l;od efn] k|hgg cª\u xf] eg] ufOgf]l;od 
kf]yL k|hgg cª\u xf] . 

7= hgfj/x¿df aflx/L / leqL uef{wfg u/L b'O{ k|sf/sf] d}y'lgs k|hgg x'G5 . 

8= df5f, Eofu'tfdf aflx/L k|hgg x'G5 eg] :tgwf/L / 3;|g] hgfj/x¿df leqL uef{wfg 
 x'G5 . 
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cEof; 

-s_ tnsf ax' j}slNks k|Zgsf] ;xL pTt/df l7s lrx\g nufpg'xf];\ M 

 1= SnfdfO8f]df]gf;n] s'Gf ljlwaf6 cd}y'lgs k|hgg u5{ < 

  (i)  afOg/L lkm;g (ii) dlN6kn lkm;g  

  (iii)  al8ª  (iv) :kf]?n];g 

 2= Pp6f hLj 6'lj|mP/ b'O{ jf b'O{eGbf a9L p:t} k|sf/sf hLj aGg] k|lj|mofnfO{ s] 
elgG5 < 

  (i)  :kf]?n];g (ii)  k|mofUd]G6];g  

  (iii)  e]lh6]l6e k|f]kfu];g (iv)  lkm;g 

 3= ls;fg / dfnLx¿sf nflu e]lh6]l6e tl/sfaf6 k|hgg u/fpg] ljlw lsg 
dxTTjk"0f{ x'G5 < 

  (i) of] k|lj|mof ;:tf], ;lhnf] / l56f] x'G5 . 

  (ii) /fd|f] vfnsf] lap gaGg] la?jfaf6 k|hgg u/fpg ;lhnf] x'G5 .  

  (iii) nf]k x'g nfu]sf jg:kltsf] ;+/If0f ug{ ;lsG5 . 

  (iv) dflysf ;a}  

 4= df5f, Eofu'tf h:tf hLjdf x'g] uef{wfgnfO{ s] elgG5 < 

  (i)  aflx/L uef{wfg (ii) leqL uef{wfg  

  (iii)  uef{wfg (iv)  aflx/L / leqL uef{wfg 

 5= :kfO/f]ufO/fn] s'g k|lj|mofaf6 k|hgg u5{ < 

  (i)  k|mofUd]G6];g (ii)  al8ª 

  (iii)  lkm;g (iv)  :kf]?n];g 

-v_ tn lbOPsf k|Zgsf] pTt/ lbg'xf];\ M  

 1= cd}y'lgs k|hgg eg]sf] s] xf] < o;sf b'O{ cf]6f ljz]iftfx¿ n]Vg'xf];\ . 

 2=  d}y'lgs k|hgg eg]sf] s] xf] < k'mn k'mNg] la?jfdf x'g] d}y'lgs k|hgg k|lj|mofsf] 
lrq;lxt aofg ug'{xf];\ . 
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 3=  uef{wfg eg]sf] s] xf] < aflx/L uef{wfg / leqL uef{wfglar km/s n]Vg'xf];\ . 

 4=  cd}y'lgs k|hggaf6 x'g] kmfObfx¿ n]Vg'xf];\ . 

 5= pv'sf] sf08 sf6]/ pv' pdfl/G5 . of] s'g k|sf/sf] k|hgg xf] < of] ljlw 
ckgfpg'kg]{ ltg cf]6f sf/0fx¿ n]Vg'xf];\ . 

 6= hfOuf]6df l8Knf]O8 (2n) j|mf]df]hf]d ;ª\Vof s;/L x'G5, n]Vg'xf];\ . 

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

  (i) Uofd]6 / hfOuf]6 

  (ii) efn] Uofd]6 / kf]yL Uofd]6 

  (iii) aflx/L uef{wfg / leqL uef{wfg 

 8= d}y'lgs k|hgg gx'“bf ;+;f/df olt w]/} k|sf/sf hGt' / jg:kltx¿ x'g] lyPgg\, 
k'li6 ug'{xf];\ . 

 9= k/fu;]rg s]nfO{ elgG5 < :j;]rg / k/;]rglar km/s n]Vg'xf];\ . 

 10= lgDg hGt' tyf jg:kltn] s;/L k|hgg u5{ < 

(i) cldaf  (ii) lo:6     

  (iii)  tf/fdf5f (iv)  a|fof]kmfOnd     

  (v)  cfn' 

kl/of]hgf sfo{ 

jiff{ofddf kfgL hd]sf] kf]v/Ldf hfg'xf];\ . pSt 7fp“df df5f, Eofu'tfsf] aflx/L uef{wfg ;DaGwL 
cjnf]sg u/L 5f]6f] k|ltj]bg tof/ kfg'{xf];\ . 

zAbfjnL 

uef{wfg M efn] / kf]yL Uofd]6 ;+of]hg eO{ hfOuf]6 aGg] k|lj|mof 

x]Knf]O8 M Ps ;]6 j|mf]df]hf]d ePsf] sf]if, h;nfO{ n n] ;ª\s]t ul/G5 . 

l8Knf]O8 M b'O{ ;]6 j|mf]df]hf]d ePsf] sf]if, h;nfO{ 2n n] ;ª\s]t ul/G5 .  

ldcf]l;; M Pp6f dfpsf]if ljefhg eO{ 4 cf]6f ;Gtlt sf]ifx¿ aGg] k|lj|mof 
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PsfO 18 -v_ la?jfdf x'g] s[lqd k|hgg (Artificial Vegetative 
 Propagation in Plant) 

/fd|f lap gx'g] la?jfx¿sf] k|hgg ltgLx¿sf] sf08, h/f, kft cflb efuaf6 klg s[lqd 
tl/sfaf6 u/fpg ;lsG5 . pGgt hftsf] s]/fsf] tGt'af6 l6:o' sNr/ ljlwåf/f y'k|} s]/fsf a]gf{ 
tof/ kfg{ ;lsG5  . pSt a]gf{x¿ /f]kL 5f]6f] ;dod} s]/f kmnfpg ;lsG5 . 7'nf], /l;nf] 
gf:kftL kmNg] la?jfsf] sf08af6 klg s[lqd tl/sfaf6 k|hgg u/fpg ;lsG5 . o;/L Pp6} 
la?jfaf6 w]/} la?jfx¿ s[lqd tl/sfaf6 pdfg]{ k|lj|mofnfO{ s[lqd k|hgg elgG5 . o; k|sf/sf] 
k|hgg ljlw t/sf/L v]tL, kmnk'mn v]tL cflbdf k|of]u ul/G5 . 

n]ol/ª (Layering) 

dfp af]6df ePsf xf“ufx¿af6 h/f lgsfnL gof“ la?jf agfpg] ljlwnfO{ n]ol/ª (layering) 
elgG5 . kmnk'mnsf af]6x¿df o; ljlwaf6 w]/} gof“ la?jfx¿ agfpg ;lsG5 . n]ol/ª ljleGg 
k|sf/sf x'G5g\ . tLdWo] s]xL ljlwaf/] tn j0f{g ul/G5 . 

;fwf/0f n]ol/ª (Simple layering)  

dfp af]6af6 lg:s]sf Ps jif{eGbf k'/fgf tNnf 
xf“ufx¿af6 ;fwf/0f n]ol/ª ljlw ckgfO{ gof“ la?jfx¿ 
agfOG5 . dfp af]6sf] xf“ufsf] 6'Kkf]eGbf sl/a 20 cm 
k/sf] efunfO{ g'jfP/ (bending) df6fdf ufl8G5 . 
sl/a 2-3 dlxgfkl5 g'jfPsf] efudf h/f knfp“5 . h/f 
cfO;s]kl5 jiff{ofdsf] cGTolt/ df6faf6 5'6\ofO{ g;{/L 
Aof8df ;fl/G5 . sfutL, lga'jf cflbdf o; ljlwaf6 
k|hgg u/fOG5 . 

sDkfpG8 n]ol/ª (Compound layering)  

dfp af]6sf] hldg glhs}sf] xf“ufnfO{ hldgdf cf]5\ofP/ 
o;sf] d'G6f -6'Kkf]_ aflx/ /fvL k'/} xf“ufnfO{ df6fn] 
k'l/lb“bf xf“ufsf] k|To]s cf“Vnfaf6 gof“ la?jf pld|G5 . 
o;/L gof“ la?jf pdfg]{ ljlwnfO{ sDkfpG8 n]ol/ª 
elgG5 . o; k|sf/sf] ljlw ckgfO{ :ofp, gf:kftL, cf]v/ 
cflbdf gof“ la?jfx¿ pdfg{ ;lsG5 . 

  

lrq 18 -v_ 1 

lrq 18 -v_ 2 
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lj|mofsnfk 18 -v_ 1  

nfdf] nx/f ePsf] ;v/v08 5fGg'xf];\ . dfp af]6af6 lg:s]sf] Pp6f nx/fnfO{ df6fdf Ps 
cf“Vnf kl5 csf]{ cf“VnfnfO{ 5'g] u/L /fVg'xf];\ . sl/a 20-25 lbgkl5 cjnf]sg ug'{xf];\ . 
o;nfO{ To; 7fp“af6 5'6\6fO{ g;{/L Aof8df ;fl/G5 . tL cf“Vnfx¿df gof“ la?jf b]Vg'x'G5 . 

l6k n]ol/ª (Tip layering)  

5gf]6 ul/Psf la?jfsf] xf“ufsf] 6'Kkf]nfO{ hldgdf uf8L 
gof“ la?jf pdfg]{ ljlwnfO{ l6k n]ol/ª elgG5 . o; 
ljlwdf lj?jfsf] 6'Kkf]nfO{ 5-8 cm df6f]df ufl8G5 . 
h;af6 h/f / 8f“7 knfp“5 . To;kl5 3-4 dlxgfleq 
dfp af]6af6 cnu u/L la?jf ;fl/G5, h:t} M 
ANofsa]/L, /;a]/L cflbdf l6k n]ol/ª ul/G5 . 

dfpG8 jf :6'n n]ol/ª (Mound or stool 
layering) 

o; ljlwdf 5gf]6 ul/Psf] la?jfnfO{ hldgaf6 5-10 
cm dflyaf6 k'/} sf6]/ /flvG5 . a;Gt Ct'df sf6]sf] 
efueGbf d'lgaf6 w]/} gof“ d'gfx¿ knfP/ cfp“5g\ . 
pSt d'gfx¿nfO{ 8-15 cm cUnf] ePkl5 df6f] jf 
sf7sf] w'nf]sf] ld>0fn] 20-25 cm cUnf] agfO{ 
k'l/lbg'k5{ . o;n] ubf{ h/f knfp“5 . sl/a Ps jif{kl5 
pSt la?jfx¿ lemSg of]Uo x'G5g\ . o; tl/sfaf6 :ofp, 
cfn'av8f, gf:kftL, cf“k, cDaf cflb la?jfx¿ pdfg{ 
;lsG5 . 

Po/ n]ol/ª (Air layering) 

o; ljlwdf sl/a 2 jif{sf] xf“ufdf kftx¿ x6fO{ 2-3 
cm nfdf] af]j|mfnfO{ cf}“7L cfsf/ agfO{ lgsflnG5 . ;fy} 
af]j|mf / sf7df ePsf /];fx¿ /fd|/L x6fOG5 . o;n] 
ubf{ kftdf tof/ ePsf] xdf]{g tyf vfgf tn hfg 
kfp“b}g / h/f pTkfbgdf dbt u5{ . 

af]j|mf lgsflnPsf] 7fp“df clS;hg lbP/ jf cfO{= aL= P= 
xdf]{gsf] n]k nufP/ pkrf/ ug{ ;lsG5 . leh]sf] df6f] 
/ e\mofp ldnfP/ Knfl:6sn] xfjf kfgL gk:g] u/L af“wL 
/fVg'k5{ . xf“ufsf] cj:yfcg';f/ 4-8 xKtfdf h/f 
lgl:sG5 . h/f knfPsf] sl/a Ps dlxgfkl5 To;nfO{ 
sf6]/ 5'6\6} la?jfsf] ¿kdf g;{/L Aof8df ;fg'{k5{ . of] 
ljlw ;lhnf] / nf]slk|o ePsfn] Jofj;flos ¿kdf gof“ 
la?jfx¿ pTkfbg ug{ k|of]u ul/G5 .  

lrq 18 -v_ 3 

lrq 18 -v_ 4 

lrq 18 -v_ 5 
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u|flÇ6ª (Grafting)  

af]6 la?jfx¿sf] b'O{ leGbfleGb} efux¿ cfk;df uf“;]/ gof“ la?jfx¿ pTkfbg ug]{ ljlwnfO{ 
u|flÇ6ª elgG5 . o; ljlwdf km/s la?jfsf] efunfO{ Ps cfk;df hf]8]/ af“lwG5 . h;sf] 
dflyNnf] efunfO{ ;fog (scion) elgG5 eg] tNnf] efunfO{ :6s (stock) elgG5 . ;kmn 
sndLsf] nflu ;fog / :6ssf] ;DaGw glhssf] x'g'k5{ . o; ljlwåf/f efux¿ hf]8\bf 
SoflDaog tx (cambian layer) Ps csf{df 7\ofSs ldn]sf] x'g'k5{ . s]xL d'Vo tl/sfsf] 
5f]6s/Ldf j0f{g ul/Psf] 5 . 

lx\jk u|flÇ6ª (Whip grafting) 

lx\jk u|flÇ6ª ljlw ;fwf/0f / ;lhnf] ljlw xf], h;df 
a/fa/ cfsf/sf] ;fog / :6ssf] 5gf]6 u/L b'j}df 3.5 
cm nfdf] 58\s] sfl6G5 . sfl6Psf b'O{ efunfO{ Ps 
cfk;df ldnfO{ xfjf gl5g]{ u/L Knfl:6sn] 5f]k]/ 
af“Wg'k5{ . ;fog / :6s /fd|/L hf]l8Pkl5 Knfl:6s 
x6fpg'k5{ . ;fwf/0ftof 2-3 dlxgf;Dddf 3fp k'l/O{ 
alnof] hf]gL{ aG5 . k|foM kmnk'mnx¿df gof“ kfn'jf 
cfpg' cufj} of] ljlwaf6 sndL ul/G5 .  

lha]| u|flÇ6ª (Tongue grafting)  

af]6 la?jfx¿df ul/g] u|flÇ6ª ljlwdWo] ;lhnf] / 
e/kbf]{ ljlw lha|] u|flÇ6ª ljlw klg Ps xf] . o; 
ljlwcGtu{t ;fogsf] tNnf] efu / :6ssf] dflyNnf] 
efudf 3 cm b]lv 5 cm nfdf] 58\s] sfl6G5 . b'j} 
sf08df sl/a 2 cm ulx/f] lr/]/ lha|f] h:tf] agfOG5 . 
;fog / :6ssf] lha|f] ldNg] u/L 3';fO{ Knfl:6sn] xfjf 
gl5g]{ u/L af“Wg'k5{ . sl/a 2-3 dlxgfdf alnof] hf]gL{ 
aG5 . of] ljlw n]sfnL kmnk'mnx¿df nf]slk|o 5 .  

lj|mofsnfk 18 -v_ 2 

1. sndL (grafting) ug'{kg]{ ;fog / :6ssf] 5gf]6 ug'{xf];\ . 

2. lzIfssf] ;xof]udf 2-3 cm nfdf] ;fog / :6sdf pN6f] V cfsf/df sf6\g'xf];\ . sf6\bf 
 ;fogsf] efu :6ssf] r'Rrf]df 7\ofSs ldNg] u/L sf6\g'xf];\ . 

3. sfl6Psf] b'O{ efunfO{ Ps cfk;df ldnfO{ xfjf gl5g]{ u/L Knfl:6sn] 5f]k]/ af“Wg'xf];\ . 

4. b'O{ dlxgfb]lv ltg dlxgf;Ddsf] ;do cjlw;Dd cjnf]sg ug'{xf];\ . 

  

lrq 18 -v_ 6 

lrq 18 -v_ 7 
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Sn]Ç6 u|flÇ6ª (Cleft grafting) 

o; ljlwdf :6snfO{ ;Dd kf/]/ sfl6G5 / lardf 5-8 
cm ulx/f] 7f8f] u/L lrl/G5 . csf]{tkm{ ;fogx¿ l5gf 
cfsf/sf agfOG5g\ . lrl/Psf] :6sdf ;fognfO{ 3';fO{ 
/flvG5 / d}g jf 6]kn] /fd|/L 5f]lkG5 .  

l6:o' sNr/ (Tissue culture) 

s[lqd dfWod tof/ u/L ;hLjx¿sf] efuaf6 sf]if, tGt', cª\ux¿sf] ;ª\sng u/L To;af6 y'k|} 
a]gf{x¿ tof/ kfg]{ k|lj|mofnfO{ l6:o' sNr/ elgG5 . o; k|lj|mofaf6 Ps} k|sf/sf u'0f ePsf 
;Gtltx¿ k|fKt ug{ ;lsG5 . cd}y'lgs k|hggsf nflu gof“ l6:o' sNr/ ug'{sf sf/0fx¿ lgDg 
lnlvt 5g\ M 

1. o; k|lj|mofaf6 lglZrt k|sf/sf k'mn, kmn jf tf]lsPsf] u'0f ePsf jg:kltx¿sf] w]/} 
;ª\Vofdf pTkfbg ug{ ;lsG5 . 

2. t'?Gt} jo:s jg:klt pTkfbg ug{ ;lsG5 . 

3. lap gePsf cj:yfdf w]/} a]gf{x¿ pTkfbg ug{ ;lsG5 . 

4. /f]u gnfu]sf :j:y jg:kltx¿ pTkfbg ug{ ;lsG5 .  

l6:o' sNr/ ug]{ ljlw 

l6:o' sNr/ ug{sf nflu ;j{k|yd k|of]uzfnfdf lgd{nLs/0f cj:yfdf tof/ ul/Psf] s[lqd 
dfWod tof/ ul/G5 . o;df jg:klt xdf]{g / gfO6«f]hg tTTjsf] ;|f]t x'G5, To;df la?jfsf] tGt' 
tyf sf]ifsf efux¿ lnO{ j[b\lw u/fOG5 . pbfx/0fsf nflu clS;g (auxin) k|z:t ePsf] 
cj:yfdf h/fsf] j[b\lw cTolws x'G5 eg] ;fO6f]sfOg]g (cytokinin) a9L ePdf sf08sf] j[b\lw 
x'G5 . t/ clShg (auxin) / ;fO6f]sfOg]g (cytokinin) ;Gt'lnt ¿kdf ldnfO{ /fv]df cTolws 
sf]if tyf tGt'sf] ljsf; x'G5 . o;nfO{ sfn; elgG5 . o;/L j[b\lw ePsf] tGt'x¿nfO{ 6'j|mf kf/L 
csf]{ gof“ dfWoddf ;fl/G5 / j[b\lw u/fOG5 . pSt sNr/ (culture) af6 sf08x¿ j[b\lw eP/ 
cfpg yfn]kl5 6'j|mf 6'j|mf kf/L 5'6\ofOG5 . h/f cfPkl5 pSt ;;fgf la?jfx¿nfO{ j[b\lw 
ljsf;sf nflu xl/t u[xdf /fvL j[b\lw u/fOG5 .  

l6:o' sNr/ ljlw jg:klt lj1fg, kmf]/]:6«L / afuafgLdf Jofks ¿kdf k|of]u ul/G5 . o;sf 
pkof]lutfx¿ lgDgfg'cg';f/ 5g\ M 

1. la?jfsf] d]l/:6]d, sf08sf] sNr/ u/L pxL k|sf/sf c;ª\Vo jg:kltx¿ cf}b\of]lus 
¿kdf pdfg{ ;lsG5 . 

2. nf]k x'g nfu]sf jg:kltsf] ;+/If0f ug{ ;lsG5 . 

3. lgd{nLs/0f ePsf l7dfxf hfltsf] cTolws ;ª\Vofdf pTkfbg ug{ ;lsG5 . 

lrq 18 -v_ 8 
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;f/f+z 

1. dfp af]6sf] xf“ufsf h/fx¿ lgsfnL gof“ la?jf tof/ kfg]{ ljlwnfO{ n]ol/ª elgG5 . 

2. n]ol/ª ljlw ljleGg k|sf/sf x'G5g\, tL x'g\ M ;fwf/0f n]ol/ª, l6k n]ol/ª, sDkfpG8 
n]ol/ª, :6'n n]ol/ª, Po/ n]ol/ª cflb . 

3. af]6sf] b'O{ leGbfleGb} efux¿ cfk;df uf“;]/ gof“ la?jf pTkfbg ug]{ tl/sfnfO{ u|flÇ6ª 
elgG5 . 

4. u|flÇ6ªdf k|of]u x'g] dflyNnf] efunfO{ ;fog (scion) / tNnf] efunfO{ :6s 
(stock) elgG5 . 

5. u|flÇ6ª ljleGg lsl;dsf x'G5g\ . tL x'g\ M lx\jk u|flÇ6ª, lha|] u|flÇ6ª, Sn]Ç6 u|flÇ6ª, 
cflb . 

6. la?jfsf sf]if tyf tGt'x¿nfO{ k|of]uzfnfdf tof/ kfl/Psf] s[lqd dfWoddf /fv]/ ljiff0f' 
/lxt cj:yfdf y'k|} la?jfx¿ pdfg]{ ljlwnfO{ l6:o' sNr/ elgG5 . 

7. la?jfsf] ljleGg efusf] sf]if tyf tGt'af6 s[lqd tl/sfaf6 k|hgg u/fp“bf Pp6} u'0f 
ePsf la?jfx¿ pdfg{ ;lsG5 . 

8. s]/f, :ofp, gf:kftL, cf“k h:tf /fd|f kmn lbg] la?jfx¿df s[lqd k|hgg u/fO{ w]/} 
kmnk'mn pTkfbg ug{ ;lsG5 . 

9. nf]k x'g nfu]sf jg:kltx¿sf] s[lqd k|hgg u/fO{ ;+/If0f ug{ ;lsG5 . 

10. jg lj1fg, afuafgL / s[lif If]qdf s[lqd k|hggn] dxTTjk"0f{ :yfg cf]u6\5 . o; ljlwaf6 
w]/} vf]h tyf cg';Gwfg ug{ dbt ldN5 . 

cEof;  

-s_ tnsf ax' j}slNks k|Zgsf] ;xL pTt/df l7s -√_ lrx\g nufpg'xf];\ M 
 1. lgdnL{s/0f ul/Psf] s[lqd dfWod tof/ kf/L la?jfsf sf]if tGt'sf] j[b\lw u/L y'k|} 

la?jfx¿ tof/ kfg]{ ljlwnfO{ s] elgG5 < 

  (i)  u|flÇ6ª (ii)  n]ol/ª   

  (iii)  l6:o' sNr/ (iv)  al8ª 

 2. u|flÇ6ª ljlwdf k|of]u x'g] dflyNnf] efunfO{ s] elgG5 < 

  (i)  :6s (ii)  ;fog    

  (iii)  sf08 (iv)  :6s / ;fog 
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 3. dfp af]6df ePsf xf“ufx¿af6 h/f lgsfnL gof“ la?jf tof/ kfl/g] ljlw s'g  
xf] < 

  (i)  n]ol/ª (ii)  sl6ª  

  (iii)  u|flÇ6ª (iv)  al8ª 

 4= :6ssf] xf“uf / ;fogsf] xf“uf hf]8L ul/g] u|flÇ6ªnfO{ s] elgG5 < 

  (i)  Oglrª (ii)  lha|] u|flÇ6ª  

  (iii)  lx\jk u|flÇ6ª (iv)  n]ol/ª 

 5= afuafgLdf l6:o' sNr/ lsg cfjZos 5 < 

  (i) :j:y la?jfx¿ tof/ kf/L w]/} kmnk'mn pTkfbg ug{ 

  (ii) /fd|f kmn lbg] la?jfsf] tGt'af6 w]/} a]gf{x¿ tof/ ug{ 

  (iii) w]/} la?jfx¿ pdf{g  

  (iv) dflysf ;a} 

-v_ tn lbOPsf k|Zgsf] pTt/ n]Vg'xf];\ M 

 1= n]ol/ª eg]sf] s] xf] < oL slt k|sf/sf x'G5g\, n]Vg'xf];\ . 

 2=  u|flÇ6ª eg]sf] s] xf] < oL slt k|sf/sf x'G5g\ < 

 3=  ;fog eg]sf] s] xf] < ;fog / :6ssf] 5gf]6 s;/L ul/G5, lrq;lxt j0f{g  
ug'{xf];\ . 

 4=  l6:o' sNr/ s]nfO{ elgG5 < o; ljlwsf] dxTTjaf/] n]Vg'xf];\ . 

 5= n]ol/ª / u|flÇ6ª ljlwdf s] km/s 5, n]Vg'xf];\ . 

 6= g]kfnsf] ;Gbe{df n]ol/ª, sl6ª, u|flÇ6ª, l6:o' sNr/ ljlwdWo] s'g ljlw ;lhnf] 
/ pkof]uL x'G5 < b'O{ cf]6f sf/0f;lxt k'li6 ug'{xf];\ . 

 7=  u|flÇ6ª ljlwdWo] s'g} b'O{ ljlwsf] lrq;lxt aofg ug'{xf];\ . 

 8=  s'g lsl;dsf jg:kltx¿sf] u|flÇ6ª, n]ol/ª / l6:o' sNr/ ljlwaf6 k|hgg 
u/fOG5, n]Vg'xf];\ . 

 9=  s[lqd k|hggsf] dxTTjaf/] pNn]v ug'{xf];\ . 
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kl/of]hgf sfo{ 

tkfO{“sf] ljb\ofno glhs} /x]sf] afuafgL, s[lifkmfd{ jf jg lj1fg ;+:yfdf e|d0f ug'{xf];\ . pSt 
:yfgdf s[lqd k|hgg ;DaGwL cjnf]sg tyf ljz]if1af6 hfgsf/L lnO{ 5f]6f] k|ltj]bg tof/ kf/L 
sIffdf k|:t't ug'{xf];\ . 

zAbfjnL 

;fO6f]sfOlgg M Ps k|sf/sf] /;fog h;sf] dfWoddf sf08 aG5 . 

clS;g M Ps k|sf/sf] /;fog, h;sf] dfWoddf h/f j[b\lw x'G5 . 

IBA: Ps k|sf/sf] jg:klt xdf]{g (Indole-3-butyric acid) 

e\mofp M Ps k|sf/sf] ?v ljz]ifdf kfOg] jg:klt xdf]{g -d;_  
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PPsfO 19 j+zf0f'j|md (Heredity) 

xfd|f jl/kl/ w]/} lsl;dsf hgfj/ tyf jg:kltx¿ kfOG5g\ . logLx¿df kfOg] u'0fx¿ klg 
km/s km/s x'G5g\ . hLjx¿ x]bf{ p:t} b]lvP klg Ps cfk;df s]xL g s]xL u'0fx¿ km/s  
x'G5g\ . o;/L hLjx¿ Ps cfk;df s] sf/0fn] km/s km/s ePsf xf]nfg\ < cfh ef]ln kfOg] 
hLjsf k'vf{x¿ clxn]sf ;Gtltx¿ h:t} lyP jf km/s lyP xf]nfg\, Ps l5g ljrf/ u/f}“ . 

k|To]s hLjsf] sf]ifdf x'g] j|mf]df]hf]dn] af]Sg] jzf+0f' (gene) df hLjx¿sf] u'0f tyf nIf0f lge{/ 
x'G5 . jzf+0f'n] u'0fx¿ af]Sg] ePsfn] o;n] dftf lktfdf ePsf u'0f tyf nIf0fx¿ ;Gtltx¿df 
;fb}{ hfG5 . o;/L dftf lktfaf6 cfÇgf ;Gtltx¿df ;g{ ;Sg] nIf0fnfO{ j+zf0f'ut u'0f elgG5 . 
tkfO{“n] cfÇgf] kl/jf/sf ;Dk"0f{ ;b:ox¿df kfOg] u'0fx¿sf] cWoog tyf cjnf]sg ug'{ePsf]  
5 <  

jftfj/0f kl/jt{g x'“b} hf“bf hLjx¿sf u'0fx¿df klg la:tf/} kl/jt{g x'“b} hfG5 . ;Gtltx¿ 
afa' cfdfeGbf km/s x'“b} hfG5g\ . slxn]sfxL“ ;hLjx¿df PSsfl; gof“ u'0fx¿ klg b]vf k5{g\ . 
o; PsfOdf j+zfg'ut u'0fx¿ ;DaGwL d]G8n (Mendel) sf lgodx¿, kl/j[lTt / pTkl/jt{gsf 
af/]df cWoog ug]{ 5f}“ .   

d]G8nsf] k|of]u (Mendel’s experiment) 

j+zfg'ut nIf0fx¿ ;Gtfgx¿df ;b}{ hfg] s]xL k|fs[lts lgodx¿ 5g\ . oL lgodx¿sf af/]df 
;a}eGbf klxn] cWoog ug]{ j}1flgs cl:6«ofsf u|]uf]/ hf]xfg d]G8n (Gregor Johann Mendel) 
x'g\ . pgnfO{ h]g]l6S;sf lktf (father of genetics) elgG5 . d]G8nn] cfÇgf] au}“rfdf 
pdfl/Psf] s]/fpsf] la?jfdf (pisum sativum) k|of]u u/]sf lyP . pgn] s]/fpsf] af]6df k|of]u 
ubf{ ;ft cf]6f ljleGg nIf0fx¿nfO{ cfwf/ lnPsf lyP . tL x'g\ M 

1= la?jfsf] prfO M cUnf] / xf]rf] 

2= k'mnsf] :yfg M sfk / 6'Kkf] 

3= sf];fsf] /ª M xl/of] / kx]“nf] 

4= sf];fsf] cfsf/ M kf]l6nf] / v'lDrPsf] 

5= lapsf] cfsf/ M uf]nf] / rfpl/Psf] 

6=  k'mnsf] /ª  M v}/f] / ;]tf] 

7=  lapsf] /ª M kx]“nf] / xl/of] 

d]G8nn] k|of]usf nflu s]/fpsf] af]6 5fGg'sf sf/0fx¿ o; k|sf/ 5g\ M 

1= s]/fpsf] k'mn aGb / peolnª\uL (bisexual) ePsfn] k|fs[lts ¿kn] g} k|hgg x'g  
;S5 . 
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2= o;df cfjZostfcg';f/ k/ k|hgg (cross pollination) u/fpg ;lsG5 . 

3= o;sf] hLjg rj|m 5f]6f] ePsfn] l56f] l56f] glthf lng ;lsG5 . 

4= o;df y'k|} hf]8f km/s km/s u'0fx¿ (contrasting characters) x'G5g\, h:t} M cUnf] 
 xf]rf], kf]l6nf] rfpl/Psf] cflb . 

5= logLx¿nfO{ pdfg{ (cultivate) ;lhnf] x'G5 . 

d]G8nn] s]/fpsf] af]6df kfOg] ;ft hf]8f u'0fx¿ z'b\w (pure) / 
l7dfxf (hybrid) sf af/]df 5'6\6f5'6\6} cWoog u/] . pgn] k|To]s 
j+zhsf] u'0fcg';f/ juL{s/0f klg u/] . d]G8nn] hLjx¿sf 
;Gtfgx¿df j+zf0f'ut u'0fx¿ s;/L ;b}{ hfG5g\ egL yfxf kfpg 
s]/fpsf cUnf / xf]rf la?jfx¿ 5fgL k/k/fu;]rg (cross 
pollination) u/fP . o; k/fu;]rgaf6 k|fKt ePsf] lapaf6 
la?jf pdfl/of], h;nfO{ klxnf] j+z (first filial generation) 
cyjf F1 elgof] . o;/L klxnf] j+zdf k|fKt la?jfx¿ cUnf / 
xf]rf geO{ ;a} cUnf dfq ePsf] kfOof] . o;/L g} pgn] af“sL 6 
cf]6f hf]8f u'0fx¿sf] klg 5'6\6f5'6\6} ¿kdf k/fu;]rg u/fO{ 
cWoog u/] t/ klxnf] j+zdf Pp6} dfq nIf0f kfP . km/s hf]8f 
u'0fx¿nfO{ cfk;df k/fu;]rg u/fp“bf klxnf] j+zdf k|fKt x'g] 
u'0fnfO{ d]G8]nn] k|an u'0f (dominant character) gfd lbP eg] 
h'g u'0f n's]/ a:5, To;nfO{ n'Kt u'0f (recessive character) 
gfd lbP . 

 

d]G8nn] klxnf] j+zdf k|fKt l7dfxf cUnf la?jfx¿lardf :j;]rg (self pollination) u/fP / 
bf];|f] j+zsf la?jfx¿ cjnf]sg ubf{ cUnf / xf]rf b'j} u'0f ePsf s]/fpsf af]6x¿ b]vf k/] . 
h;df 75% cUnf s]/fpsf] af]6 kfP eg] 25% xf]rf s]/fpsf] af]6 kfP . cyf{t\ cUnf] / xf]rf] 
u'0fsf] cg'kft 3:1 kfP . km]l/ bf];|f] j+zdf k|fKt s]/fpsf] af]6nfO{ :j;]rg (self pollination) 
u/fp“bf z'b\w cUnf] s]/fpsf] af]6af6  cUnf] s]/fp kfP . l7dfxf cUnf] la?jfnfO{ k/;]rg 
u/fp“bf 1/3 z'b\w cUnf], 2/3 l7dfxf cUnf] / 1/3 z'b\w xf]rf] kfP . h;df cUnf] / xf]rf] 
cg'kft 3:1 lyof] / z'b\w xf]rf] s]/fpsf] af]6af6 xf]rf] s]/fp kfP . 

tkfO{“nfO{ yfxf 5 < 

Pp6f dfq km/s u'0f 
ePsf la?jfx¿lar 
k/fu;]rg u/fpg] 
k|lj|mofnfO{ df]gf]xfOla|8 
j|m; (monohybrid 
cross) elgG5, h:t} M 
cUnf] / xf]rf] . 

lrq 19.1 
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d]G8]nn] o; k|of]uaf6 kfPsf glthfx¿ lgDgfg';f/ lyP M 

1=  z'b\w cUnf s]/fpaf6 cUn} dfq la?jf eP . 

2= l7dfxf cUnf la?jfaf6 km]l/ 3:1 sf] cg'kftdf cUnf / xf]rf la?jf eP . 

3. z'b\w xf]rf la?jfaf6 xf]r} dfq la?jf eP . 

d]G8nn] ;a} ;ft hf]8f u'0fx¿sf] oxL k|lj|mofaf6 k|of]u / cjnf]sg ubf{ p:t} k|sf/sf] kl/0ffd 
kfP . d]G8nsf] df]gf]xfOla|8 j|m;df lkmgf]6fOk cg'kft 3:1 / lhgf]6fOk cg'kft 1:2:1 lyof] . 

 

 

d]G8nsf lgodx¿ (Mendel's law)  

u|]uf]/ hf]xfg d]G8nn] ljleGg u'0f ePsf s]/fpsf] la?jfx¿ /f]k]/ ltgaf6 cfPsf] glthfaf6 
lgDg lnlvt lgodx¿ k|ltkfbg u/] M 

1. k|antfsf] lgod (Law of dominance)  

2. n}ª\lus z'b\wtfsf] lgod (Law of purity of gametes) 

3. :jtGq u'0f k|zf/0fsf] lgod (Law of independent assortment) 

  

lrq 19.2 
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d]G8nsf ltg cf]6f lgoddWo] klxnf] / bf];|f] lgodaf/] oxf“ j0f{g ul/Psf] 5 M 

k|antfsf] lgod (Law of dominance) 

Ps hf]8f km/s z'b\w u'0f ePsf hLjx¿sf] k/k|hgg u/fp“bf klxnf] j+zdf s'g} Pp6f dfq u'0f 
b]vf kg'{nfO{ g} k|antfsf] lgod elgG5 . d]G8nsf] s]/fpsf] lapsf] k|of]udf s'g} u'0f a9L k|an 
eO{ k|ToIf ¿kdf b]vf k/]sf] kfOof] eg] s'g} u'0f blaP/ /x]sf] kfOof] . o;/L k|ToIf ¿kdf b]vf 
kg]{ u'0fnfO{ k|an u'0f / b]lvP/ g/xg] u'0fnfO{ n'Kt u'0f elgof] . lrq 19.2 df pNn]v 
ePcg';f/ s]/fpsf cUnf / xf]rf la?jfnfO{ k/k|hgg u/fp“bf klxnf] j+zdf ;a} cUnf la?jf 
cyf{t\ ;a} k|an u'0f ePsf la?jf k|fKt eP . 

 

 

 

 

 

 

 

 

 

 

 

d]G8nsf] k|antfsf] lgod s]/fpsf] af]6df h:t} u/L hgfj/x¿df klg plTts} k|of]udf cfPsf] 
b]lvG5 . o;sf nflu lugL lku (guinea pig) nfO{ lng ;lsG5 lsgeg] logLx¿nfO{ x]/rfx ug{ 
;lhnf] x'G5 . hLjg rj|m 5f]6f] x'g] ePsfn] w]/} j+zx¿sf] cWoog ug{ ;lsG5 . logLx¿n] 
j+zf0f'ut leGgtfsf km/s km/s u'0fx¿ b]vfpg ;S5g\ . 

o; k|of]udf sfnf] /ªsf] lugL lku (BB) / ;]tf] /ªsf] lugL lku (bb) nfO{ cfk;df j|m; 
u/fp“bf klxnf] j+zdf (F1) l7dfxf sfnf] lugL lku dfq hGdG5g\ . oxf“ sfnf] /ª k|an u'0f / 
;]tf] u'0f n'Kt u'0f x'G5 . o;}u/L klxnf] j+zsf] l7dfxf sfnf] lugL lkux¿lar uef{wfg u/fp“bf 
bf];|f] j+zdf sfnf] / ;]tf] lugL lkusf] cg'kft 3:1 x'G5 . bf];|f] j+zsf] lugL lkusf] j+zf0f' 
(gene) sf] agf]6 cWoog ug]{ xf] eg] 25% z'b\w sfnf], 50% l7dfxf sfnf] / 25% z'b\w ;]tf] 
kfOG5 . o;df lhgf]6fOksf] cg'kft 1:2:1 x'G5 . 

lrq 19.3 
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dflg;df b]lvg] s]xL j+zf0f'ut u'0fx¿ (Genetic characteristics in human beings) 

dflg;df y'k|} lsl;dsf k|an / n'Kt u'0fx¿ kfOG5g\ . tLdWo] s]xL u'0fx¿ o; k|sf/ 5g\ M 

k|an u'0f (Dominant character) n'Kt u'0f (Reccessive character) 

1. a'9Lcf}“nf k5fl8 gdf]l8g] a'9Lcf}“nf k5fl8 df]l8g] 

2. lha|f] bf]la|g]÷a6fl/g] lha|f] gbf]la|g]÷ga6fl/g] 

3. ufnfdf vfN6f] kg]{ uffnfdf vfN6f] gkg]{ 

4. sfgsf] nf]tL ghf]l8g]  sfgsf] nf]tL hf]l8g] 

5. 3'ld|Psf] skfn g3'ld|Psf] skfn 

6. a'9Lcf}“nf v'lDrg] a'9Lcf}“nf gv'lDrg] 

 

 

 

lj|mofsnfk 19.1 

k|an / n'Kt u'0fx¿sf] cjnf]sg (Observation of dominant and reccessive character) 

1. sIffsf ;fyLx¿ ldn]/ 5 cf]6f ;d"x agfpg'xf];\ . 

2. k|To]s ;d"xdf 6f]nL g]tf rog ug{'xf];\ . 

3. lzIfsåf/f tof/ ul/Psf] k|an / n'Kt u'0fsf] tflnsf k|To]sn] lng'xf];\ . 

4. sIffsf k|To]s ;fyLdf kfOg] k|an / n'Kt u'0f cjnf]sg u/L tflnsfdf eg{'xf];\ . 

5. Ps cfk;df 5nkmn u/L 6f]nL g]tfåf/f sIffdf k|:t't ug{'xf];\ . 

6. lzIfs;“u 5nkmn u/L lgisif{df k'Ug'xf];\ . 

lrq 19.4 
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n}ª\lus z'b\wtfsf] lgod (Law of purity of 
gametes) 

klxnf] j+zsf] l7dfxfdf b'O{ km/s u'0fx¿ ;“u} /x] tfklg 
cfcfÇg} df}lnstf gu'dfO{ z'b\w g} /x]sf x'G5g\ . ha 
sf]ifdf ldcf]l;; sf]if ljefhg x'G5 / Uofd]6 aG5, ta 
hf]8fdf /x]sf tL u'0fx¿afx]s lhgx¿ 5'6\l6G5g\ / 
Pp6f Uofd]6df Pp6f u'0f / csf]{ Uofd]6df cs}{ u'0f 
x'G5 . o; lgodnfO{ n}ª\lus z'b\wtfsf] lgod elgG5 . 
pbfx/0fsf nflu d]G8]nsf] df]gf]xfOla|8 j|m;sf] k|of]udf 
cUnf] / xf]rf] s]/fpsf] la?jfnfO{ k/k|hgg u/fp“bf 
klxnf] j+zdf k|fKt x'g] l7dfxf cUnf] b]vfk5{ lsgeg] 
la?jfx¿ z'b\w cUnf jf z'b\w xf]rf geO{ l7dfxf cUnf 
x'G5g\ . aflx/af6 x]bf{ dfq cUnf b]lvG5g\ . xf]rf] u'0f 
n'Kt ePsfn] o; j+zdf b]vf k/]gg\ . oL l7dfxf cUnf 
s]/fpsf] la?jfx¿df :jk|hgg u/fp“bf bf];|f] j+zdf 
cUnf xf]rf s]/fpsf la?jfx¿ 3:1 sf] cg'kftdf b]vf 
k5{g\ .  

z'b\w cUnf, l7dfxf cUnf / z'b\w xf]rf la?jfx¿ 
j|mdzM 1:2:1 sf] cg'kftdf k|fKt x'G5g\ . h:t} M lrqdf 
b]vfPcg';f/ ltg lsl;dsf u'0fx¿ b]vf k5{g\ . z'b\w 
cUnf] (TT), l7dfxf cUnf (Tt) / z'b\w xf]rf (tt)  
x'G5g\ . hLjx¿sf] aflx/L ¿k jf aflx/af6 b]lvg] 
u'0fnfO{ lkmgf]6fOk (phenotype) elgG5 eg] s'g} klg 
hLjsf] lhgn] af]s]sf] u'0fnfO{ lhgf]6fOk (genotype)  
elgG5 . pbfx/0fsf nflu z'b\w cUnf / l7dfxf cUnf 
la?jfx¿sf] lkmgf]6fOk Pp6} -cUnf]_ x'G5 eg] ltgLx¿sf] 
lhgf]6fOk km/s km/s -j|mdzM TT / Tt_ x'G5 . l7dfxf 
la?jfx¿sf] aflx/L ¿k cUnf] x'G5 t/ lhgsf] agfj6df 
cUnf / xf]rf u'0fx¿ (Tt) ldl;Psf x'G5g\ . z'b\w / 
l7dfxf 5'6\ofpgsf nflu ltgLx¿sf] :j;]rg u/fpg'k5{ . 

6L= Pr= df]u{g (T H Morgan) n] of] lgod 8«f];f]lkmnf 
gfds Ps k|sf/sf] lem“ufdf k|of]u u/]sf lyP . pgn] 
nfdf] kv]6f / 5f]6f] kv]6f ePsf] 8|f];f]lkmnfsf] 
df]gf]xfOla|8 j|m; u/fp“bf klxnf] j+zdf ;a} nfdf] kv]6f 
ePsf] 8«f];f]lkmnf k|fKt eP . pSt klxnf] j+zdf k|fKt 
l7dfxf nfdf] kv]6f ePsf] 8«f];f]lkmnfnfO{ :jk|hgg 
u/fp“bf bf];|f] j+zdf nfdf] kv]6f, 5f]6f] kv]6f / l7dfxf 
nfdf] kv]6f ePsf] lem“uf kfPsf lyP . 

lrq 19.5 

lrq 19.6 
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kl/j[lTt (Variation ) 

tkfO{“n] sIffdf cfÇgf ;a} ;fyLx¿sf] cjnf]sg ubf{ ;a}sf] Pp6} prfO kfpg'x'G5 < sIffsf 
;fyLx¿ sf]xL cUnf, sf]xL xf]rf, sf]xL df]6f clg sf]xL b'Anf x'G5g\ . ;a} hgf s]xL g s]xL 
u'0fx¿df Ps csf{df km/s x'G5g\ . Pp6} cfdfafa'af6 hGd]sf ;Gtltx¿ klg b'?:t p:t}  
x'“b}gg\ . pgLx¿sf] 5fnfsf] /ª, zf/Ll/s agfj6 cflb u'0fx¿ km/s ePs} x'G5g\ . o; k|sf/ 
x/]s JolSt jf ;Gtltx¿df x'g] cfcfÇg} leGgtfn] ubf{ ltgLx¿ Ps csf{df km/s b]lvG5g\ . 
o;nfO{ kl/j[lTt elgG5 . 

kl/j[lTt vf; u/L b'O{ lsl;dsf x'G5g\ M 

1. j+zf0f'ut kl/j[lTt (heredity variation) 

2. jftfj/0fLo kl/j[lTt (environmental variation) 

j+zf0f'ut kl/j[lTt (heredity variation): d}y'lgs k|hggaf6 pTkGg ePsf ;hLjx¿ Ps csf{df 
km/s b]lvG5g\ . ltgLx¿ b'?:t Ps} lsl;dsf x'+“b}gg\ . ltgLx¿df kfOg] j+zf0'fsf] agf]6 / 
sfo{sf] km/sn] ubf{ km/skgf cfp“5 . o;/L hLjx¿Dff leGgtf Nofpg ldcf]l;; sf]if ljefhg  
x'“bf dft[sf]ifdf ePsf] j|mf]df]hf]dn] e"ldsf v]n]sf] x'G5 . csf]tkm{ hLjx¿sf] k}t[s u'0fsf] 
cfwf/df klg km/s x'G5g\ . j+zf0f'n] u'0fx¿ ;Gtltx¿df ;f/]/ n}hfg] ePsfn] o;nfO{  
j+zf0f'ut kl/j[lTt elgG5 . 

jftfj/0fLo kl/j[lTt (environmental variation): hLjx¿df cfk"m jl/kl/ ePsf] jftfj/0fn] 
k|ToIf c;/ kfl//x]sf] x'G5 . Pp6} cfdfafa'sf ;Gtfgx¿ km/s km/s jftfj/0fdf x'“bf 
pgLx¿sf] aflx/L ¿kdf km/skgf cfp“5 . oL hLjx¿ j+zf0f'ut ¿kn] (genotypically) Pp6} 
eP klg jftfj/0fsf] c;/n] aflx/L ¿kdf leGgtf x'G5, o;nfO{ jftfj/0fLo kl/j[lTt elgG5 . 

dfly plNnlvt b'j} lsl;dsf kl/j[lTtx¿ lg/Gt/ (continious) jf cs:dft\ (discontinious) 
x'g] u5{g\ . lg/Gt/ kl/j[lTt Pp6f j+zaf6 csf]{ j+zdf ;b}{ hfG5 eg] cs:dft\ kl/j[lTt Pp6f 
j+zaf6 csf]{ j+zdf ;b}{g . o;/L k"j{haf6 ;/]/ gcfPsf] t/ kl5 PSsfl; hLjx¿df ljsf; 
ePsf] u'0fnfO{ pTkl/jt{g (mutation) elgG5 . pTkl/jt{gsf] cjwf/0ff 8r hLjzf:qL x\o'uf] 
l8 e]l/hn] (Hugo De Varies) lbPsf x'g\ . dflg;sf] Pp6f xftdf 6 cf]6f cf}“nfx¿ x'g', 
ufOsf] 5 cf]6f v'6\6f x'g' o;sf pbfx/0fx¿ x'g\ . 

pTkl/jt{g x'g] sf/0fx¿ 

k/fj}hgL ls/0f, PS; /], ufdf /] h:tf xflgsf/s ljls/0fx¿ Pjd\ ljleGg lsl;dsf 
/;fogx¿sf] c;/n] ubf{ pTkl/jt{g x'G5 . kl/j[lTt / pTkl/jt{gnfO{ lgDgfg';f/ b]vfpg 
;lsG5 M 
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kl/j[lTt (variation) pTkl/jt{g (mutation) 

1. hLjx¿df s]xL g s]xL u'0fdf km/s x'g'nfO{ 
kl/j[lTt elgG5 . 

2. o; lsl;dsf] kl/j[lTtnfO{ lg/Gt/ kl/j[lTt 
elgG5 . 

3. of] j+z j+zdf b]vfk5{ . 

4.  o;nfO{ jftfj/0f, ldcf]l;; sf]ifdf x'g] 
j|ml;ª cf]e/, vfgf af;:yfgn] c;/ kf5{, 
h:t} M dflg;sf] prfO km/s km/s x'g', 
5fnfsf] /ª, s]z cflbdf km/skg b]lvg' . 

1. hLjx¿df cs:dft\ gof“ u'0fx¿ b]vf 
kg'{nfO{ pTkl/jt{g elgG5 . 

2. o; lsl;dsf] kl/j[lTtnfO{ clg/Gt/ 
kl/j[lTt elgG5 . 

3. of] k'vf{af6 gcfPsf] t/ s'g} j+zddf 
ck{em6 b]vf k5{ . 

4. k/fj}hgL ls/0f, PS; /], ufdf /] h:tf 
xflgsf/s ljls/0fx¿ Pjd\ ljleGg 
lsl;dsf /;fogx¿sf] c;/n] ubf{ 
pTkl/jt{g x'G5 . h:t} M Pp6f xftdf 
6 cf]6f cf}“nfx¿ x'g', -ckfª\u_ cf“vf, 
xft jf cGo s'g} cª\u gePsf] hLj x'g' 
cflb . 

 

;f/f+z 

1. afa' cfdfaf6 ;Gtltx¿df ;/]/ hfg] nIf0fx¿nfO{ j+zf0f'ut u'0f (hereditary 
character) elgG5 . hLjx¿sf cfsf/ k|sf/, /ª cflbdf ljleGgtf x'g' ltgdf ePsf] 
j+zf0f'n] (gene) n] ubf{ xf] . 

2. j+zf0f'ut u'0fx¿sf] lgod / kl/j[lTtaf/] cWoog ug]{ ljifonfO{ h]g]l6S; (Genetics)
 elgG5 . 

3. j+zf0f'ut u'0fx¿ ;Gtfgdf ;/]/ hfg] lgodsf] k|of]u d]G8nn] s]/fpsf] la?jfdf u/]sf 
lyP . d]G8nn] k|ltkfbg u/]sf lgodx¿df k|antfsf] lgod, n}ª\lus z'b\wtfsf] lgod / 
:jtGq u'0f k|zf/0fsf] lgod k5{g\ . 

4. d]G8nn] cUnf / xf]rf la?jfdf u/]sf] k|of]uaf6 lg:s]sf] klxnf] j+zsf] glthfdf ;a} 
la?jf cUnf lyP . o;nfO{ F1 j+z elgG5 . 

5. klxnf] j+zdf ;Gtfgdf b]lvg] afa' cfdfsf] u'0fnfO{ k|an u'0f / b]vf gk/]sf] u'0fnfO{ n'Kt 
u'0f elgG5 . 

6. hLjx¿sf] aflx/af6 b]lvg] u'0fnfO{ lkmgf]6fOk elgG5 eg] j+zf0f'n] af]s]sf] u'0fnfO{ 
lhgf]6fOk elgG5 . 

7. x/]s JolSt jf ;GtltlkR5] b]lvg] km/skg g} kl/j[lTt xf] . 

8. s'g} j+zdf b]lvPsf] cfsl:ds kl/jt{gnfO{ plTkl/j{tg elgG5 . 
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cEof;  

-s_ tnsf ax' j}slNks k|Zgsf] ;xL pTt/df -√_ lrx\g nufpg'xf];\ M 
 1. klxnf] j+zdf b]vfkg]{ u'0fnfO{ s] elgG5< 

  (i) k|an u'0f  (ii) n'Kt u'0f          

  (iii)  j+zf0f'ut u'0f (iv) dflysf ;a}  

 2. d]G8nn] lsg cfÇgf] k|of]usf] nflu s]/fpsf] la?jf 5fg]sf lyP < 

  (i) s]/fpdf y'k|} hf]8L km/s hf]8L u'0fx¿ x'g] ePsfn] 

  (ii) :jk|hgg / k/k|hgg ug{ ;lhnf] ePsfn] 

  (iii) hLjg rj|m 5f]6f] ePsfn] (iv)  dflysf ;a} 

 3. df]gf]xfOla|8 j|m;sf] lkmgf]6fOk cg'kft slt x'G5 < 

  (i)  3:1 (ii)  2:1   

  (iii)  1:2:1 (iv) 9:3:3:1   

 4. pTkl/jt{g s:tf] k|sf/sf] kl/j[lTt xf] < 

  (i) lgoldt kl/j[lTt (ii)  clgoldt kl/j[lTt  

  (iii)  j+zf0f'ut kl/j[lTt (iv)  jftfj/0fLo kl/j[lTt 

 5. d]G8nsf] k|of]u lugL lkudf klg lsg ug{ ;lsPsf] xf] < 

  (i) lugL lkun] j+zfg'ut leGgtfsf km/s km/s u'0fx¿ b]vfpg ;Sg] ePsfn] 

  (ii) o;sf] hLjg rj|m 5f]6f] ePsfn] 

  (iii) o;nfO{ j|m; u/fpg ;lhnf] ePsfn] 

  (iv) dflysf ;a} 

-v_ tn lbOPsf k|Zgsf] pTt/ n]Vg'xf];\ M 

 1. h]g]l6S; eg]sf] s] xf] < 

 2. d]G8nn] cfÇgf] k|of]usf nflu s]/fps} la?jf 5fGg'sf sf/0fx¿ s] s] x'g\, 
n]Vg'xf];\ . 
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 3. d]G8]nsf] k|of]u la?jfdf dfq geP/ hgfj/x¿df klg k|of]u ug{ ;lsG5 eGg] 
tYonfO{ b'O{ cf]6f sf/0fx¿;lxt k'li6 ug'{xf];\ . 

 4. df]gf]xfOla|8 j|m; eg]sf] xf] < z'b\w cUnf] s]/fp / z'b\w xf]rf] s]/fpsf] af]6nfO{ 
k/k|hgg clg :jk|hgg u/fp“bf klxnf] / bf];|f] j+zdf kfpg] kl/df0fsf] lkmlnon 
rf6{åf/f b]vfpg'xf];\ . 

 5. d]G8nsf] lgodx¿ pNn]v ub}{ k|antfsf] lgodsf] JofVof ug'{xf];\ . 

 6. kl/j[lTt eg]sf] s] xf] < of] slt k|sf/sf] x'G5, pbfx/0f;lxt JofVof ug'{xf];\ . 

 7. pTkl/jt{g / kl/j[lTtlar km/s n]Vg'xf];\ . 

 8. Pp6f sfnf] s's'/ / csf]{ v}/f] s's'/lar uef{wfg eO{ ;Gtfgf]Tkfbg eP5 / klxnf] 
j+zdf ;a+} ;Gtfgx¿ sfnf hGd]5g\ . lsg v}/f s's''/ b]vf k/]gg\ xf]nf < 

 9. /ftf] km'n km'Ng] / ;]tf] km'n km'Ng] s]/fplar k|hgg u/fp“bf cfpg] kl/0ffd tnsf] 
tflnsfdf b]vfOPsf] 5 . Tof] tflnsfsf] cfwf/df tnsf k|Zgsf] pTt/ lbg'xf];\ . 

  (i) s'g rflx“ j+zdf of] kl/0ffd b]vf k5{ < 

  (ii) k|an / n'Kt u'0fx¿ b]vfpg] la?jfsf]  
  cg'kft slt x'G5 < 

  (iii) s'g rflx“ z'b\w /ftf] k'mn k'mNg] la?jf 
   xf] < 

kl/of]hgf sfo{ 

prfO, 5fnfsf] /ª, cf“vfsf] /ª, skfnsf] :j¿k cflb h:tf j+zfg'ut u'0fx¿sf af/]df cfkm\gf] 
kl/jf/sf] ltg k':tf;Ddsf] cWoog u/L k|an tyf n'Kt u'0fx¿sf] rf6{ agfpg'xf];\ / sIffdf 
k|:t't ug'{xf];\ . 

zAbfjnL 

8«f];f]lkmnf M  Ps k|sf/sf] le“muf 

l7dfxf M b'O{ km/s u'0f ePsf hfltnfO{ j|m; u/fp“bf k|fKt ePsf] ;Gtlt 

ldcf]l;; M Uofd]6x¿ aGg] j|mddf l/8S;g k|lj|mofåf/f dft[sf]ifdf /x]sf] j|mf]df]hf]dsf] ;ª\Vof 
cfwf cfwf eO{ gof“ ;Gtlt sf]if aGg] k|lj|mof 
  

  

 R r 
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PsfO  20 jftfj/0fLo k|b"if0f / Joj:yfkg     
 (Environmental Pollution and Management) 

dfgjnufot ;a} hLj hut\nfO{ hLjg latfpg sl7gfO pTkGg u/fpg] Ps ;d:of jftfj/0fLo 
k|b"if0f xf] . o;n] ubf{ jftfj/0fsf ljleGg tTTjx¿ xfjf, kfgL, df6f] cflbdf x|f; NofO{ 
kfl/l:ylts k|0ffnLdf c;Gt'ng u/fp“5 . kmn:j¿k ljleGg hLjx¿df gsf/fTds c;/ k5{ . 
jfo' k|b"if0f x'“bf jfo'af6 ljleGg /f]ux¿ ;g'{, hn k|b"if0f x'“bf hnaf6 ;g]{ /f]ux¿ ;g'{ / df6f] 
k|b"lift x'“bf df6faf6 /f]ux¿ ;g'{ cflb jftfj/0f k|b"if0fsf gsf/fTds c;/x¿ x'g\ . jftfj/0f 
k|b"lift x'g] b/ tLj| 5 . of] j|md hf/L /x“bf lgs6 eljiodf k[YjLsf] jfo' d08ndf sfa{g 
8fOcS;fO8sf] dfqf a9L tfksf] dfqfdf j[b\lw x'G5 . h;n] ubf{ ;Dk"0f{ ;hLj hut\df k|ToIf 
k|efj k5{ . o; kf7df xfdL jfo' k|b"if0f, kfgL k|b"if0f / df6f] k|b"if0fsf] sf/0f, c;/ / Go"gLs/0f 
ug]{ pkfox¿ tyf jg hª\un / kfgLsf] ;+/If0f tyf logLx¿sf] Joj:yfkg ug]{ pkfox¿ 
;DaGwL s'/fx¿ cWoog ug]{ 5f}“ .  

jfo' k|b"if0f (Air  pollution) 

x/]s ;hLj k|f0fLx¿nfO{ Zjf; k|Zjf; k|lj|mofsf nflu :jR5 jfo' cfjZos k5{ . jfo' d08ndf 
/x]sf] o:tf] :jR5 jfo'df ;fdfGo tyf cgfjZos aflx/L j:t'x¿ ldl;O{ xfjfsf] df}lns 
;+/rgfdf kl/jt{g cfpg'nfO{ g} jfo' k|b"if0f elgG5 . pTkfbgsf cfwf/df jfo' k|b"ifsnfO{ 
k|fylds / låtLo u/L b'O{ efudf af“l8G5 . ;|f]taf6 lgl:sg] lalTts} jfo' d08ndf k|j]z u/L 
k|b"ifssf] e"ldsf v]Ng] k|fylds k|b"ifs x'g\ . o:tf] k|b"ifssf] k|d'v ;|f]t h}ljs OGwgsf] hng g} 
xf] . o;/L hng x'“bf pT;h{g x'g] dl;gf s0f, v;|f s0f, uGw, gfO6«f]hg, clS;hgsf] of}lus, 
x]nf]hg ;d"xsf kbfy{x¿, /]l8of]wdL{ ljls/0f kbfy{x¿n] jfo' k|b"lift agfp“5g\ . jftfj/0fdf b'O{ 
jf b'O{eGbf a9L k|fylds k|b"ifssf] ;fwf/0f k|ltlj|mofåf/f pTkGg ePsf k|b"ifsx¿ låtLo 
k|b"ifsx¿ 5g\ . låtLo k|b"ifsn] ck|ToIf ¿kdf jfo' d08n k|b"if0f u/fp“5g\ . kmd]{lN8xfO8, 
k]/f]ShfOn, Pl;6fOn gfO6«]6 cflb o;sf ;|f]tx¿ x'g\ .  

ljleGg k|s[ltsf pb\of]u wGbf / sn sf/vfgfaf6 lg:sg] w'nf], w'“jf, lgdf{0f sfo{af6 lg:sg] 
w'nf], h}ljs kbfy{sf] hng, s'lxPsf] j:t'af6 lg:sg] b'u{Gw, oftfoftsf ;fwgaf6 lg:sg] w'“jf,  
3/fo;L lj|mofsnfkaf6 lg:sg] w'nf], w'“jf cflb jfo' k|b"if0fsf sf/0fx¿ x'g\ . 

jfo' k|b"if0fsf ;|f]tx¿ (Sources of air pollution) 

jfo' k|b"if0fsf ;|f]tx¿nfO{ lgDgfg';f/ d'Vo b'O{ efudf ljefhg ug{ ;lsG5 M 

1. k|fs[lts ;|f]tx¿ (Natural sources): k|s[ltaf6 :jtM lg:sg] jf pTkGg x'g] ;|f]tx¿nfO{ 
k|fs[lts ;|f]tx¿ elgG5, h:t} M Hjfnfd'vL lj:kmf]6g, jg cfunfuL, df6fsf] IfoLs/0f, 
la?jfåf/f pT;lh{t jfkm cflb . 

2. s[lqd ;|f]tx¿ (Artificial sources): k|s[ltdf :jtM geO{ s[lqd ¿kdf jf dfgjåf/f 
pTkGg u/fOPsf jfo' k|b"ifsx¿nfO{ s[lqd ;|f]tx¿ elgG5, h:t} M CO, CO2 NO, NO2, 
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SO2, Cl2, NH3) cflb . hnfp“bf lg:sg] kmf]xf]/, cf}b\of]lus If]q tyf sn sf/vfgfaf6 
lg:sg] kmf]xf]/, cf0fljs k/LIf0faf6 lg:sg] kmf]xf]/, uf8Lx¿af6 lg:sg] kmf]xf]/, s[lifhGo 
kmf]xf]/ jfo' k|b"if0fsf s[lqd ;|f]tx¿ x'g\ . 

jfo' k|b"if0fsf c;/x¿ (Effects of air pollution) 

jfo' k|b"if0fn] cNksfnLg jf bL3{sfnLg ¿kdf dflg;sf] :jf:Yo, :yfgLo jftfj/0f, kfl/l:ylts 
k|0ffnL, xfjfkfgLdf k|lts"n k|efj k|efj kf/]sf] x'G5 . jfo' k|b"if0fsf sf/0faf6 kg]{ k|lts"n 
k|efjx¿ lgDgfg';f/ 5g\ M 

b[Zofjnf]sgdf afwf (Reduction in visibility): :yfgLo jfo' d08ndf ljleGg k|sf/sf k|b"if0fx¿ 
ldl;gfn] jfo' d08n wldnf] x'G5 . o;n] ubf{ 6f9f 6f9f b]Vg ;ls“b}g . lxp“bdf x':;' nfUg] / 
r}q j}zfvlt/ t'“jfnf] nfUg] x'gfn] Ps 7fp“af6 csf]{ glhssf j:t'x¿ b]lv“b}gg\ . kmntM 
b[Zofjnf]sgdf k|efj kg'{sf ;fy} df]6/ uf8Lnufot xjfO{ hxfhx¿ klg b'3{6gfdf kg]{ u5{g\ . 

k[YjLsf] ;txdf ;f}o{ ljls/0fdf sdL (Reduction in solar radiation): jfo' k|b"if0fsf sf/0f ;f}o{ 
ljls/0fnfO{{ k|b"ifsx¿n] cfk"mdf lng] sfd u5{g\ jf otf ptf ltt/lat/ u/fp“5g\ . o;n] ubf{ 
k[YjLsf] ;txdf ;f}o{ ljls/0fsf] sdL x'g cfp“5 . ;fy} jfo' d08nsf] tfkj|mddf j[b\lw x'“bf 
gsf/fTds k|efjx¿ b]Vg ;lsG5 . 

xl/t u[x k|efj (Green house effect): jfo' k|b"if0f x'“bf jfo' d08ndf ljleGg xl/t u[x 
Uof“;x¿sf] pkl:ylt a9L x'G5 . sfa{g 8fOcS;fO8, gfO6«; cS;fO8, ldy]g, ;Nkm/ 
8fOcS;fO8, kfgLsf] afkm h:tf xl/t u[x Uof“;x¿sf] dfqf j[b\lw x'“bf ;"o{af6 k[YjLsf] ;txdf 
cfPsf ljls/0fx¿ k[YjLsf] ;txaf6 k/fjt{g eO{ jfo' d08ndf hfg kfp“b}gg\ . o;n] ubf{ 
k[YjLsf] tfkj|mddf j[b\lw x'G5 . k[YjLsf] tfkj|mddf cfpg] o; kl/jt{gnfO{ xl/t u[x k|efjsf] 
c;/ elgG5 . oxL c;/sf] sf/0faf6 w|'jLo v08df /x]sf lxp“ kUn]/ ;d'b|sf] ;tx a9\b} uPsf] 
ljleGg tYofª\sx¿n] b]vfPsf] 5 . 

jg:kltsf] h}ljs ljsf;df afwf (Inhibition in biological growth of plants):  jfo' d08ndf 
k|b"ifssf] dfqf a9\bf ;f}o{ ljls/0fsf] sdL x'G5 . o;/L ;f}o{ ljls/0f sdL x'“bf la?jfsf kftdf 
/x]df :6f]df6f /fd|/L v'Ng kfp“b}gg\ . h;n] ubf{ k|z:t dfqfdf sfa{g 8fOcS;fO8 leq hfg 
;Sb}g / k|sfz ;+in]if0f k|lj|mofdf ult/f]w v8f x'G5 .  kl/0ffd:j¿k la?jfsf] ef}lts ultljlw 
/ ljsf;df afwf k'U5 . 

dflg;sf] :jf:Yodf gsf/fTds k|efj (Adverse affect on human health): jfo' d08n;“u 
dflg;sf] k|ToIf ;DaGw /x]sf] x'G5 . dflg;n] Ps lbgdf nueu 22,000 k6s Zjf; lng] u5{ . 
o;/L dflg;n] b"lift xfjfdf Zjf; k|Zjf; ln“bf b"lift xfjfaf6 ;g]{ Zjf; k|Zjf; ;DaGwL 
/f]ux¿ -Zjf;gnL kf]Ng], gfs, cf“vf kf]Ng], a|f]GsfOl6;, d'6';DaGwL ljleGg /f]u, SofG;/ cflb_ 
nfUg ;S5g\ . o;sf cltl/St b"lift xfjfn] lgb|f gkg]{, z/L/ cfn:o x'g] cflb h:tf ;d:of klg 
b]vf k5{g\ . 

cf]hf]g txsf] ljgfz (Depletion of ozone layer): jfo' k|b"if0f x'“bf jfo'df cf]hf]g txnfO{ ljgfz 
ug]{ d'Vo /;fog Snf]/f]Çnf]/f] sfa{g (CFCs) sf] ;fy} ldyfOn Snf]/f]kmd{ (methyl 
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chloroform), sfa{g 6]6«fSnf]/fO8 (carbontetrachloride), ldyfOn a|f]dfO8 (methyl 
bromide) h:tf Uof“;x¿sf] klg pkl:ylt x'G5 . oL of}lusx¿ nfdf]  ;do;Dd /lx/xg] x'gfn] 
logLx¿ ljR5]bg x'“bf g];]G6 Snf]l/g, a|f]ldg cflb h:tf tTTjx¿ lg:sL cf]hf]g txnfO{ gi6 
u5{g\ . 

cDn jiff{ (Acid rain): pb\of]ux¿, sn sf/vfgfx¿ tyf uf8Lx¿af6 lgl:sPsf Uof“;x¿sf] 
sf/0fn] ubf{ ;Nkm/ 8fOcS;fO8, gfO6«f]hg 8fOcS;fO8nufotsf Uof“;x¿ jfo' d08ndf ldl;g 
k'U5g\ . o:tf cS;fO8x¿ kfgLdf 3'ngzLn x'G5g\ . jiff{ x'“bf oL cS;fO8x¿ / kfgLsf 
c0f'x¿lar jfo' d08ndf k|ltlj|mof x'“bf ;NÇo'l/s cDn, ;NÇo'/; cDn, gfOl6«s cDn agL 
cDnLo jiff{sf] ¿kdf k[YjLdf v:5g\ . kmn:j¿k wft'x¿ / r'g9'ª\ufaf6 ag]sf] ;+/rgf gi6 
eP/ hfG5g\ .   

P]ltxfl;s :df/sx¿ gi6 (Destruction of historical monuments):  b"lift jfo'n] P]ltxfl;s / 
k'/ftflTjs dxTTjsf :df/s / ejgx¿ lbg k|ltlbg gi6 x'“b} uPsf 5g\ . jfo' k|b"if0fs} sf/0f 
P]ltxfl;s :df/ssf ;+/rgfnfO{ k|lt lbg c;/ kl//x]sf] 5 . 

xfjfkfgLdf kl/jt{g (Change in climate): jfo' d08nsf] k|b"if0fsf] sf/0f xl/t u[xsf]  k|efjsf] 
c;/df j[b\lw x'G5 . nfdf] ;do;Dd c;/ /lx/x“bf k[YjLsf] hnjfo' 9f“rfdf kl/jt{g cfp“5 . 
o;nfO{ hnjfo' kl/jt{g elgG5 . hnjfo' kl/jt{gsf] sf/0faf6 hf8f] ;dodf Hofb} hf8f] x'g], 
udL{ ;dodf cTolws udL{ x'g], cltj[li6, v8]/L cflb x'g] u5{ . 

jfo' k|b"if0f lgoGq0fsf pkfox¿ (Measures to control air pollution) 

jfo' k|b"if0f lgoGq0f ug{ lgDg lnlvt pkfox¿ cjnDag ug{ ;lsG5 M 

1. pb\of]ux¿n] ljiffn' Uof“; lgsfNg] ePsfn] logLx¿nfO{ j:tLx¿af6 6f9f :yfkgf ug]{ 
Pjd\ ljiffn' Uo“f;nfO{ lkmN6/ u/]/ aflx/ k7fpg]  

2. pb\of]ux¿df cUnf cUnf lrDgLx¿sf] k|of]u u/L :yfgLo jftfj/0fdf kg]{ c;/ sd ug]{  

3. hg;ª\Vof j[b\lwnfO{ lgoGq0f ug]{  

4. cf0fljs e6\6Lx¿sf] k|of]udf k|ltaGw nufpg]  

5. htftt} j[If/f]k0f sfo{ u/L ltgLx¿sf] ;+/If0fdf Wofg lbg]  

6. uf8Lx¿ jf pb\of]ux¿ ;~rfngsf nflu ;f}o{, jfo' tyf On]lS6«s kfj/ h:tf j}slNks 
pmhf{sf] ljsf; ug]{  

7. jfo' k|b"if0f u/fpg] ljleGg Uof“;x¿sf] pTkfbg tyf k|of]udf s6f}tL ug]{  

8. jfo' k|b"if0f lgoGq0faf/] hg r]tgf clej[b\lw ug]{  
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kfgL k|b"if0f (Water pollution) 

kfgL /ªxLg / uGwxLg of}lus xf] . ljleGg dfgjLo / k|fs[lts sf/0fn] ubf{ kfgLdf ljleGg 
k|sf/sf k|b"if0fx¿ x'G5g\ . o;sf] sf/0fn] kfgLsf] jf:tljs jf df}lns u'0fdf km/skgf cfp“5 . 
o;/L ljleGg sf/0fn] ubf{ kfgLsf] jf:tljs u'0fdf kl/j{tg cfO{ To;n] dfgj :jf:Yo Pjd\ cGo 
;hLjx¿sf] :jf:Yodf g/fd|f] c;/ kg'{nfO{ hn k|b"if0f jf kfgL k|b"if0f (water pollution) 
elgG5 . 

kfgL k|b"if0fsf ;|f]tx¿ (Sources of water pollution)  

hn k|b"if0f ef}lts / dfgjLo b'j} sf/0fn] ePtf klg dfgjLo sf/0fnfO{ g} k|d'v dflgG5 . 
kfgLdf w'nf], uGw Pjd\ sL6f0f' k}bf eP/ kfgLsf] jf:tljs ¿knfO{ gi6 ul/lbG5 . kfgLsf] 
jf:tljs u'0fx¿ gi6 x'g] k|d'v sf/0fx¿ lgDgfg';f/ 5g\ M  

9nsf] kfgL (Sewage water): z/L/af6 lgisflzt dnd"q, 3/fo;L k|of]uaf6 lgl:sPsf kmf]xf]/ 
kfgL cflb vf]nf, kf]v/L, tfn, gbL h:tf kfgLsf ;|f]tdf ldl;g hf“bf To;df ePsf ljleGg 
kbfy{x¿n] kfgLsf] df}lns u'0fnfO{ gi6 kf5{g\ . z'b\w kfgLdf dflg;sf] dnd"qsf] ld;fj6 x'“bf 
ljleGg lsl;dsf ;"Id hLjx¿ pTkGg x'G5g\ . logLx¿n] kfgLnfO{ k|b"lift agfp“5g\ . o:tf] 
k|b"lift kfgLsf] k|of]un] ubf{ ljleGg /f]ux¿sf] k|sf]k x'G5 / dxfdf/L km}lng ;S5 .  

sn sf/vfgfaf6 lgl:sg] kmf]xf]/ /;fgoo'St kfgL (Contaminated water from industries): sn 
sf/vfgfaf6 ljleGg pkof]uL ;fdu|Lsf] pTkfbg x'g'sf ;fy} cg'kof]uL j:t'x¿ klg lgisf;g x'g] 
u5{g\ . ljleGg lsl;dsf /;fog, sfuh, uGw cfpg] kfgL -k|zf]wg gul/Psf] kfgL_, /]l8of]wdL{ 
kbfy{x¿ Çof“lsg] ul/G5 . oL j:t'x¿ kfgLdf ldl;gfn] kfgL k|b"lift x'g hfG5 . kmn:j¿k 
kfgLdf s'g} lsl;dsf hLjx¿ af“Rg ;Sb}gg\ . ;fy} kfgL lkpg of]Uo klg x'“b}g . 

s[lifhGo ;fdu|Lx¿ (Agricultural wastes): s[lifnfO{ cfw'lgsLs/0f ub}{ n}hfg] j|mddf ljleGg 
lsl;dsf sL6gfzs cf}ifwLx¿ (DDT, BHC, Aldrin, Dialdrin) k|of]u ul/Psf] kfOG5 . 
/f;folgs dnsf] k|of]u klg cTolws dfqfdf eO/x]sf] kfOG5 . jiff{sf] kfgL / kfgLsf] axfjsf 
sf/0f jf cGo dfgjLo sf/0fx¿n] ubf{ o:tf sL6gfzs cf}ifwL / /f;folgs dn kfgLsf 
;|f]tx¿df k'uL kfl/l:ylts k|0ffnL c;Gt'ng x'g hfG5 . o;n] ubf{ kfgLdf a:g] hLjx¿ gi6 x'g 
hfG5g\ .  

kfgLsf] axfjdf ult/f]w (Obstruction in flow of water): kfgLsf] axfjdf ult/f]w x'g hf“bf kfgL 
k|b"lift x'g hfG5 . o;af6 kfgLdf /xg] hLjx¿sf] hLjg k|lj|mofdf gsf/fTds c;/ k'U5 . 

t}nLo k|b"if0f (Oily pollution): ljleGg dfWodaf6 t}nLo kbfy{x¿ kfgLsf ;|f]tx¿df k'uL kfgL 
k|b"lift x'g hfG5 . t]n 6\ofª\s/af6 r'lxP/ jf ljleGg j:t'x¿n] zf]if]/ lnPsf] t]n kfgLdf 
ldl;g hf“bf kfgL k|b"lift hfG5 . o;n] ubf{ kfgLdf /xg] hLjx¿ gi6 x'G5g\ . 

tfk (Heat): ljleGg pb\of]ux¿af6 Çof“lsPsf wft'sf 6'j|mf, k]6«f]lnod kbfy{, ljb\o't\ zlSt 
cflbdf k|z:t tfk x'g] x'“bf pSt j:t'x¿ ljleGg tl/sfaf6 kfgLdf ldl;g hf“bf kfgL k|b"lift 
x'G5 . o;n] ubf{ hnLo hLjx¿ gi6 eP/ hfG5g\ . 
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/]l8of]wdL{ j:t'x¿ (Radioactive substances): cf0fljs e6\6Lx¿af6 lgl:sPsf /]l8of]wdL{ 
j:t'x¿ ljleGg tl/sfn] kfgLdf ldl;g k'Ubf kfgL k|b"lift x'g hfG5 . kmntM kfgLdf a:g] 
hLjhGt'x¿ gi6 eP/ hfG5g\ . 

kfgL k|b"if0f lgoGq0f ug]{ pkfox¿ (Measures to control water pollution)  

1. 3/ jf a:tLx¿af6 Çof“lsg] kmf]xf]/nfO{ kfgLdf gld;fO{ ;xL tl/sfn] Joj:yfkg ug'{k5{ . 

2. d[t hLjhGt'x¿nfO{ lglZrt 7f“pdf k'l/lbg] jf hnfOlbg] ug'{k5{ . 

3. kfgLsf ;|f]tx¿ jl/kl/ ;kmf ;'U3/ /fVg], af]6 la?jf nufpg] / ;+/If0f ug]{ ug'{k5{ . 

4. v]tLkftL ubf{ sDkf]:6 dnsf] k|of]udf hf]8 lbg] tyf /f;folgs dn / ljiffbLsf] k|of]u 
gug]{ jf ljsNk vf]Hg] ug'{k5{ . 

5. j:t'efpx¿nfO{ vfg]kfgLsf ;|f]tx¿df 8'Ng glbg] ug'{k5{ . 

6. ;a}nfO{ k|b"lift kfgLsf c;/x¿af/] r]tgf km}nfpg / lgod sfg'g agfO{ s8fOsf ;fy 
nfu" ug'{k5{ . 

df6f] k|b"if0f (Soil pollution)  

;a} hLljt k|f0fLx¿sf] hLjgsf] cfwf/ df6f]nfO{ dflgG5 . xl/of af]6 la?jfx¿n] sRrf kbfy{sf] 
pkl:yltdf k/kf]lift hLjx¿sf] nflu vfgf agfpg] sfd u5{g\ . la?jfx¿n] cfk"mnfO{ rflxg] oL 
sRrf kbfy{x¿dWo] ljleGg vlghx¿ hldgaf6 lng] u5{g\ . df6f]nfO{ af]6 la?jf, ;"Id hLj 
hgfj/ tyf dfgjnufotsf nflu clt cfjZos ch}ljs tTTjsf] ¿kdf lnOG5 . v]tLkftL 
pTkfbg ug{sf nflu dflg;n] /f;folgs dn tyf ljiffbLx¿ v]taf/Ldf k|of]u u5{g\ . oL dn 
Pjd\ ljiffbLsf] k|of]un] df6fdf pkof]uL hLjx¿sf] gfz x'g'sf] ;fy} df6fsf] ef}lts, /f;folgs / 
h}ljs u'0fx¿df kl/j{tg NofOlbG5 . ;fy} ljleGg k|of]hgsf nflu hldgsf] cltj|md0f ubf{ 
df6fsf] u'0f:t/df sdL cfp“5, h;nfO{ df6fsf] k|b"if0f elgG5 . k|b"lift df6fdf af]6 la?jfx¿ 
/fd|/L pAhg ;Sb}gg\ . k|b"lift df6f] cGo hLjx¿sf nflu ;d]t pSt pkof]uL x'“b}g .  

df6f]sf]  k|b"if0fsf ;|f]tx¿ (Source of soil pollution)  

ljleGg sf/0fx¿n] ubf{ df6f] k|b"if0f x'g] u5{ . df6f] k|b"lift u/fpg] k|d'v ;|f]tx¿nfO{ lgDgfg';f/ 
5f]6s/Ldf JofVof ul/G5 M 

3/]n' kmf]xf]/ d}nf (Domestic wastes): 3/df ljleGg ;fdu|L / vfb\o kbfy{x¿ k|of]u x'g] u5{g\ . 
o;/L ;fdu|L k|of]u ubf{ To;af6 ljleGg kmf]xf]/ kbfy{x¿ lgl:sG5g\ . vfb\o kbfy{x¿sf] kmf]xf]/, 
w'nf], dnd"q, k'm6]sf ef“8fs'“8f, Knfl:6s, ;8] un]sf kmnk'mnx¿, sfuh cflb klg lgl:sg]  
u5{g\ . o:tf j:t'x¿ df6fdf ldl;“bf ljleGg xflgsf/s ;"Id hLjx¿ lgl:sG5g\ . o;n] /f]usf 
nflu pko'St jftfj/0f l;h{gf ug]{, df6fsf] pTkfbgzLntfdf sdL Nofpg] h:tf sfo{x¿ u5{g\ . 
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sL6gfzs cf}ifwLx¿sf] cTolws k|of]u (Excessive use of pesticides): v]tLkftLnfO{ ljleGg 
ls/fx¿n] gi6 ul/lbg] u5{g\ . v]tLkftLnfO{ ls/fx¿af6 arfpgsf nflu ljleGg lsl;dsf 
sL6gfzs cf}ifwLx¿sf] k|of]u ul/G5 . o;n] v]tLkftLnfO{ ls/fx¿af6 arfpg] sfd u/]tf klg 
df6fnfO{ k|b"lift agfpg] sfd u5{ . Insectides, fungicides, weedicides h:tf sL6gfzs 
cf}ifwLnfO{ k|b"ifs kbfy{sf ;|f]tx¿sf] ¿kdf lnOG5 . vf;u/L l8l86L, 8folN8«g, Pnl8«g, 
kf/fyfOcf]g h:tf kbfy{x¿n] df6fsf] u'0f:t/df x|f; Nofpg] sfd u5{g\ . 

cf}b\of]lus kmf]xf]/ d}nf (Industrial wastes): cf}b\of]lus If]qaf6 pkof]uL ;fdfgx¿ pTkfbg 
x'g'sf cltl/St xflgsf/s j:t'x¿ klg pTkfbg x'G5g\ . pb\of]uaf6 Çof“lsg] j:t'x¿df 
/f;folgs kbfy{x¿, wft' tyf cwft'sf 6'j|mfx¿, pb\of]uaf6 lg:s]sf kmf]xf]/ j:t'x¿, h}ljs 
kmf]xf]/ cflbn] df6fnfO{ k|b"lift agfpg] sfd u5{g\ . p;af6 df6fsf] pTkfbgzLntfdf sdL 
cfpg'sf ;fy} To:tf ljiffn' kbfy{n] hLjx¿sf] :jf:Yodf ;d]t g/fd|f] c;/ kf5{ .  

/f;folgs dnsf] k|of]u (Use of chemical fertilizers): hldgsf] a9L pTkfbg Ifdtf a9fpg 
/f;folgs dnsf] k|of]u ul/G5 . /f;folgs dnsf d'Vo k|b"ifssf ¿kdf As, Ba, Bo, Ca, 
Co,Cu, Zn, Hg, Pb cflb /x]sf 5g\ . oL kbfy{x¿n] df6fdf k|b"if0f u/fO{ df6fdf /x]sf 
pkof]uL ;"Id hLjx¿ gi6 u/L df6fdf /x]sf kf]ifs tTTjx¿df c;Gt'ng NofO{ pTkfbgdf sdL 
Nof“p5g\ . 

gu/Lo kmf]xf]/x¿ (Municipal wastes): gu/x¿df ljleGg k|sf/sf kmf]xf]x¿ Çof“lsg] ul/G5 . oL 
kmf]xf]/ h}ljs Pjd\ ch}ljs b'j} x'g] u5{g\ . o;/L Çof“lsPsf kmf]xf]/x¿n] df6fnfO{ k|b"lift agfpg] 
sfd u5{g\ . o;n] ubf{ df6fsf] pAhfpkgdf sdL cfp“5 . 

cDn jiff{ (Acid rain): ;fdfGotof jiff{sf] kfgLdf cDnLo kbfy{sf] pkl:ylt /xg'nfO{ cDnLo 
jiff{ elgG5 . cDnLo jiff{ u/fpg] /;fogx¿ ;Nkm/8fO cS;fO8 (SO2), gfO6«f]hg cS;fO8 
(N2O) cflb x'g\ . oL /;fogx¿ xfjfdf ldl;“bf jiff{sf] ;dodf kfgL;“u /f;folgs k|ltlj|mof eO{ 
cDnLo jiff{sf ¿kdf k[YjLdf cfp“5g\ . o;n] ubf{ df6fdf cDnLokgf j[b\lw eO{ df6fsf] pAhfp 
Ifdtfdf sdL cfp“5 . 

df6f] k|b"if0f lgoGq0f ug]{ pkfox¿ (Measures to control soil pollution)  

1. cTolws dfqfdf k|of]u eO/x]sf] sL6gfzs ljiffbLx¿sf] k|of]unfO{ sd u/L h}ljs 
ljlwx¿ ckgfP/ xflgsf/s ls/fx¿nfO{ lgoGq0f ug'{k5{ . 

2. k|lt x]S6/ If]qkmndf a9L pAhgL ug]{ lx;fan] k|of]udf NofOPsf] /f;folgs dnsf] 
k|of]unfO{ sd u/L sDkf]:6 dnsf] k|of]udf a9fjf lbg'k5{ . 

3. 3/af6 Çof“lsg] ljleGg k|sf/sf kmf]xf]/x¿nfO{ ;xL tl/sfn] Joj:yfkg ug'{k5{ . 

4. k|b"lift kfgLaf6 v]taf/Ldf l;“rfO ug]{ sfdnfO{ lg?T;flxt ug'{k5{ . 

5. cf0fljs e6\6L, k|of]uzfnfaf6 lgl:sg] /]l8of]wdL{ kmf]xf]/x¿nfO{ ;'/lIft 7f“pdf lj;h{g 
ug]{ Joj:yf ldnfpg'k5{ . 
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6. dfgjn] k|of]u ug]{ zf}rfno / j:t'efpx¿sf] dnd"qnfO{ ;xL Joj:yfkg ug'{k5{ . 

7. s[lif jg k|0ffnLsf] k|of]u u/L v]tLkftL ug'{k5{ . 

8. df6f] ;+/If0f ;DaGwL hg r]tgf hufpg'sf] ;fy} e"ld ;+/If0f Pjd\ kmf]xf]/ d}nf Joj:yfkg 
;DaGwL sfg'g agfpg'k5{ . 

9. e"Ifo, gbL s6fg, af9L, klx/f] OToflbaf6 x'g] df6fsf] x|f;nfO{ arfpg'k5{ . 

10. g;8\g] jf gs'lxg] kbfy{x¿sf] k|of]udf sdL Nofpg] Joj:yf ug'{k5{ . 

jg hª\unsf] ;+/If0f Pjd\ Joj:yfkg (Conservation and management of 
forest)  

s'g} klg 7f“psf] kof{j/0fLo ;Gt'ngsf nflu jg hª\un dxTTjk"0f{ dflgG5 . ljleGg k|sf/sf 
hgfj/x¿ tyf ;"Id hLjhGt'x¿sf nflu cf>o :yn jg hª\un g} xf] . jg hª\unaf6 k|fKt 
x'g] af]6 la?jf tyf jg:klt Pjd\ cGo k|sf/sf h}ljs cjz]ifx¿ x/]s jif{ df6fdf ldNg uO{ 
df6fsf] pj{/fzlSt a9fpg dbt u5{g\ . jg hª\un ePsf] If]qdf e"ldut kfgLsf] ;tx tn emg{ 
kfp“b}g . jg hª\unn] jiff{ u/fpg ;xof]u ug'{sf] ;fy} h8La'6L pknAw u/fpg ;xof]u  
u5{ . jg hª\un ;+/If0f Pjd\ Joj:yfkgsf nflu xfn;Dd ljZjdf lgDg lnlvt tl/sfx¿ 
ckgfOPsf] kfOG5 M 

1. of]hgfab\w ¿kdf ?v sf6\g] / nufpg] 

2. jg hª\undf cfunfuL lgoGq0f ug]{ 

3. k'glgdf{0f Pjd\ j[If/f]k0f / ;+/If0f  ug]{ 

4. jg hª\unsf] ;+/If0fsf nflu sfg'gsf] kfngf ug]{  

5. jg hª\unsf] plrt pkof]u ug]{ 

6. afemf] hldg / kxf8sf le/fnf] 7f“pdf j[If/f]k0f ug]{  

kfgLsf] ;+/If0f Pjd\ Joj:yfkg (Conservation and management of sources 
of water)  

kfgL k|fs[lts ;|f]t xf] . o;sf] dfqf / pkof]u Ifdtfn] cy{tGqsf] ljsf;df dxTTjk"0f{ ;3fp 
k'¥ofp“5 . kfgL dflg;sf] ;fdfGo hLjg ;~rfngb]lv cf}b\of]lus Joj;fo ;~rfng ug{, l;“rfO 
ug{, ljb\o't\ pTkfbg ug{;d]t pkof]u ul/G5 . To;}n] kfgLnfO{ ;+/If0f ug{ lgDg lnlvt pkfox¿ 
cjnDag ug'{k5{ M 

1. hnfwf/ / lxdtfn ;+/If0f ;DaGwL cleofg 
rnfpg] 

2. kfgLdf df5f dfg]{ k|of]hgsf nflu ljiffbL / 
ljb\o't\Lo ;fdu|Lsf] k|of]udf /f]s nufpg]  

tkfO{“nfO{ yfxf 5 < 

k[YjLsf] s'n efusf] nueu  
71 k|ltzt efu kfgLn] cf]u6]sf] 
5 . h;df 97 k|ltzt efu 
;d'b|sf] kfgL /x]sf] 5 eg] af“sL 
3 k|ltzt dfq kfgL cGo ¿kdf 
/x]sf] kfOG5 . 
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3. e"Ifo, gbL s6fg, af9L, klx/f] hfg] 7fp“df 
j[If/f]k0f ug]{  

4. cgfjZos ¿kdf kfgLnfO{ v]/ kmfNg] sfo{nfO{ 
lgoGq0f ug{ dflg;x¿sf lardf r]tgf km}nfpg]  

5. kfgLsf] e08f/0f tyf ljt/0f j}1flgs tl/sfn] 
ug]{  

6. kfgLsf ;|f]tx¿sf] ;+/If0fsf nflu kmf]xf]/ kfgLsf] 
;'wf/, hldgsf] kfgLnfO{ e08f/0f / a9L ePsf] 
kfgLnfO{ :yfgfGt/0f ug]{  

7. dfgj hfltsf] kmfObfsf nflu kmf]xf]/ kfgLsf] k'gM 
k|of]usf] k|lj|mof ldnfpg]  

;f/f+z 

1. k|fs[lts / dfgjLo lj|mofsnfkåf/f jftfj/0fsf tTTjx¿df k|ToIf Pjd\ ck|ToIf k|efj 
k/L ltgsf] u'0fdf cfPsf] kl/jt{g tyf o;n] kfg]{ k|lts"n k|efjsf] cj:yfnfO{ jftfj/0f 
k|b"if0f elgG5 . jftfj/0fLo x|f;df lhDd]jf/ sf/s tTTjx¿sf] plrt Joj:yfkg u/L 
jftfj/0f ;+/If0fsf] lbzfdf ;'wf/ Nofpg' jftfj/0fLo Joj:yfkg xf] .  

2. jfo' d08ndf /x]sf] :jR5 jfo'df ;fdfGo tyf cgfjZos aflx/L j:t'x¿ ldl;O{ xfjfsf] 
df}lns ;+/rgfdf kl/jt{g cfpg'nfO{ g} jfo' k|b"if0f elgG5 . jfo'' k|b"if0f k|fylds / låtLo 
u/L b'O{ k|sf/sf x'G5g\ . 

3. jfo' k|b"if0fsf] sf/0faf6 b[Zofjnf]sgdf afwf, ;f}o{ ljls/0fdf sdL, xl/t u[x k|efj, 
jg:kltsf] h}ljs ljsf;df afwf k'Ug] x'G5 . ;fy} dflg;sf] :jf:Yodf gsf/fTds k|efj, 
cf]hf]g txsf] ljgfz, cDn jiff{, P]ltxfl;s :df/sx¿ gi6, xfjfkfgLdf kl/jt{g h:tf 
k|lts"n k|efjx¿ k5{g\ . 

4. jfo' k|b"if0f lgoGq0fsf nflu pb\of]ux¿nfO{  j:tLx¿af6 6f9f :yfkgf ug]{ Pjd\ ljiffn' 
Uof“;nfO{ lkmN6/ u/]/ aflx/ k7fpg], hg;ª\Vof j[b\lwnfO{ lgoGq0f ug]{, cf0fljs 
e6\6Lx¿sf] k|of]udf k|ltaGw nufpg] ug'{k5{ . ;fy} htftt} j[If/f]k0f sfo{ u/L ltgLx¿sf] 
;+/If0fdf Wofg lbg], uf8Lx¿ jf pb\of]ux¿ ;~rfngsf nflu j}slNks pmhf{sf] ljsf; 
ug]{ h:tf sfo{x¿ ;d]t ug'{k5{ . 

5. ljleGg sf/0fn] ubf{ kfgLsf] jf:tljs u'0fdf kl/jt{g cfO{ dfgj :jf:Yo Pjd\ cGo 
;hLjx¿sf] :jf:Yodf g/fd|f] c;/ kfg'{nfO{ hn k|b"if0f elgG5 . 

6. dnd"q, sn sf/vfgfaf6 lgl:sg] kmf]xf]/ /;fogo'St kfgL, s[lifhGo ;fdu|Lx¿, kfgLsf] 
axfadf ult/f]w, t}nLo k|b"if0f, tfk, /]l8of]wdL{ j:t'x¿ hn k|b"if0fsf sf/0fx¿ x'g\ . 

tkfO{“nfO{ yfxf 5 < 

g]kfnsf] s'n If]qkmnsf] 15.5 
k|ltzt If]q 12 dlxgf lxp“n] 
9fs]sf] 5 eg] 2.7 k|ltzt 
If]qkmndf gbLgfnf / tfnsf] 
¿kdf z'b\w kfgL /x]sf] kfOG5 . 
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7. 3/ jf j:tLx¿af6 Çof“lsg] kmf]xf]/nfO{ kfgLdf gld;fO{ ;xL tl/sfn] Joj:yfkg ug]{, d[t 
hLjhGt'x¿nfO{ lglZrt 7fp“df k'l/lbg] jf hnfOlbg], kfgLsf ;|f]tx¿ jl/kl/ ;kmf ;'U3/ 
/fVg], af]6 la?jf nufpg] / ;+/If0f ug]{, v]tLkftL ubf{ sDkf]:6 dnsf] k|of]udf hf]8 lbg] 
tyf /f;folgs dn / ljiffbLsf] k|of]u gug]{ jf ljsNk vf]Hg] ug'{k5{ . 

8. df6fsf] ef}lts, /f;folgs Pjd\ h}ljs u'0fx¿df kl/j{tg eO{ dfgj tyf cGo hLjx¿df 
gsf/fTds c;/ kg'{nfO{ df6f] k|b"if0f elgG5 .  

9. /f;folgs dnsf] k|of]u / sL6gfzs ljiffbLx¿sf] k|of]unfO{ sd u/L h}ljs ljlwx¿ 
ckgfP/ xflgsf/s ls/fx¿nfO{ lgoGq0f ug'{k5{ . 

10. of]hgfab\w ¿kdf ?v sf6\g] / nufpg], jg hª\undf cfunfuL lgoGq0f ug]{, k'gMlgdf{0f 
Pjd\ j[If/f]k0f / ;+/If0f  ug]{, jg hª\unsf] ;+/If0fsf nflu sfg'gsf] kfngf ug]{, jg 
hª\unsf] plrt pkof]u ug]{, afemf] hldg / kxf8sf le/fnf] 7fp“df j[If/f]k0f ug]{  
ug'{k5{ . 

11. kfgLsf] ;+/If0fsf nflu hnfwf/ / lxdtfn ;+/If0f ;DaGwL cleofg rnfpg], kfgLdf 
df5f dfg]{ k|of]hgsf nflu ljiffbL / ljb\o'tLo ;fdu|Lsf] k|of]udf /f]s nufpg], kfgLsf] 
d'xfg, tfn, kf]v/L If]qdf x'g] kmf]xf]/sf] dfqfnfO{ Jojl:yt ug]{ h:tf sfo{x¿ ug'{k5{ . 
;fy} e"Ifo, gbL s6fg, af9L, klx/f] hfg] 7f“pdf j[If/f]k0f ug]{, dflg;x¿sf lardf r]tgf 
km}nfpg], kfgLsf] e08f/0f tyf ljt/0f j}1flgs tl/sfn] ug]{ sfo{af6 ;d]t kfgLsf] 
;+/If0f / Joj:yfkg ug{ ;lsG5 . 

cEof; 

-s_  tnsf ax' j}slNks k|Zgx¿sf] ;xL pTt/df l7s lrx\g -√ _ nufpg'xf];\ M 

 1. :jR5 jfo'df ;fdfGo tyf cgfjZos aflx/L j:t'x¿ ldl;O{ o;sf] df}lns 
;+/rgfdf kl/jt{g cfpg'nfO{ s] elgG5 < 

  (i)  hn k|b"if0f (ii)  jfo' k|b"if0f 

  (iii)  df6f] k|b"if0f (iv)  Wjlg k|b"if0f 

 2. tnsf dWo] s'g rflx“ sf/0fn] ubf{ b[Zofjnf]sgdf afwf / ;f}o{ ljls/0fdf sdL 
x'g cfp“5 < 

  (i)  hn k|b"if0f (ii)  jfo' k|b"if0f 

  (iii)  df6f] k|b"if0f (iv)  Wjlg k|b"if0f 

 3. la?jfåf/f pT;lh{t jfkm jftfj/0fLo k|b"if0fsf] s'g rflx“ ;|f]t xf] < 

  (i)  k|fylds ;|f]t (ii)  låtLo ;|f]t 

  (iii)  t[tLo ;|f]t (iv)  s[lqd ;|f]t 

 4. jfo'df cf]hf]g txnfO{ ljgfz ug]{ d'Vo /;fog Snf]/f]Çnf]/f] sfa{gsf] ;fy} cGo s'g 
s'g /;fogx¿ lhDd]jf/ 5g\ < 
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  (i)  ldyfOn Snf]/f]kmd{  

  (ii) sfa{g 6]6«fSnf]/fO8, ldyfOn Snf]/f]kmd{ 

  (iii) sfa{g 6]6«fSnf]/fO8  

  (iv)  ldyfOn Snf]/f]kmd{, sfa{g 6]6«fSnf]/fO8, ldyfOn a|f]dfO8  

-v_  tnsf k|Zgx¿sf] pTt/ lbg'xf];\ M 

 1. jftfj/0f k|b"if0f / jftfj/0fLo Joj:yfkg s]nfO{ elgG5, n]Vg'xf];\ . 

 2. jfo' k|b"if0f eg]sf] s] xf] < o;sf c;/x¿ / lgoGq0f ug]{ pkfox¿ a'“bfut ¿kdf 
n]Vg'xf];\ . 

 3. tkfO{“{sf] 3/ j/k/ ePsf] jfo' k|b"if0fn] :yfgLo :t/df kf/]sf c;/ s] s]  
b]Vg'ePsf] 5, pNn]v ug'{xf];\ . 

 4. hn k|b"if0f eg]sf] s] xf] < o;sf c;/x¿ / lgoGq0f ug]{ pkfox¿sf] ;"rL tof/ 
ug'{xf];\ .  

 5. df6f] k|b"if0f eg]sf] s] xf] < o;sf c;/x¿ / lgoGq0f ug]{ pkfox¿ a'“bfut ¿kdf 
n]Vg'xf];\ .  

 6. jg hª\unsf] cjwf/0ff n]vL o;sf] ;+/If0f / Joj:yfkg ug]{ pkfox¿ s] s] 5g\, 
klxrfg ug'{xf];\ . 

 7. kfgLsf] dxTTjaf/] rrf{ ub}{ o;sf]  ;+/If0f / Joj:yfkg ug]{ pkfox¿ s] s] x'g 
;S5g\, n]Vg'xf];\ . 

 8. ‘jftfj/0fLo k|b"if0fn] kfl/l:yltsLo kb\wltdf c;/ k'¥ofp“5 .’ ts{;lxt k'li6 
ug'{xf];\ . 

kl/of]hgf sfo{ 

1. cfÇgf] j/k/ ePsf] jfo' k|b"if0fsf] cWoog u/L o;sf] /f]syfd / lgoGq0fsf] nflu 
ckgfpg'kg]{ pkfo;lxtsf] k|ltj]bg tof/ kf/L sIffdf k|:t't ug'{xf];\ . 

2. cfÇgf] j/k/ ePsf] kfgL jf df6f] k|b"if0fsf] cWoog u/L o;sf] /f]syfd / lgoGq0fsf] 
nflu ckgfpg'kg]{ pkfo;lxtsf] k|ltj]bg tof/ kf/L sIffdf k|:t't ug'{xf];\ . 

3. jiff{ofddf k/]sf] kfgL ;ª\sng u/L ;f] kfgL cDnLo eP gePsf] k/LIf0f u/L sIffdf 
k|:t't ug'{xf];\ . 

zAbfjnL 

x]nf]hg M kf“r cf]6f lglZrt /f;folgs tTTjx¿sf] Ps ;d"xsf] Ps ;b:o  

/]l8of]wdL{ M k/df0f'x¿ 6'lj|mP/ zlSt pTkfbg x'g]  

a|f]GsfOl6; M a|f]lGson 6\o'ax¿ ;ª\j|md0f x'g] / ;'lGgO{ vsf/ nfUg] / Zjf; km]g{ uf/f] x'g] Ps 
k|sf/sf] /f]u  
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PsfO 21 k[YjLsf] Oltxf; (History of the Earth) 

dflg;df a|x\df08nufot ;f}o{ d08nsf] pTklTt ;DaGwL ljleGg lh1f;fx¿ ePsf] kfOG5 . o; 
;DaGwL lh1f;fx¿ tkfO{“{+x¿df klg cjZo 5g\ xf]nf . s] tkfO{“{x¿ k[YjLsf] pTklTt s;/L ePsf] 
eGg]af/] s]xL eGg ;Sg'x'G5 < o; kf7df xfdL k[YjLsf] Oltxf;, hLjx¿sf] ljsf; / vlgh 
OGwgx¿af/] cWoog ug]{ 5f}“ . 

k[YjLsf] pTklTt ;DaGwL s]xL kl/sNkgfx¿ (Some hypothesis about origin 
of the earth)  

k[YjL ;f}o{ d08nsf] Ps ;b:o xf] . a|x\df08df o;n] ;"o{sf] kl/j|mdf u5{ . o;sf/0f k[YjLsf] 
pTklTt klg ;f}o{ d08nsf] pTklTt;“u ;DalGwt 5 . k[YjL / ;f}o{ d08nsf] t'ngfdf dflg;sf] 
pd]/ gu0o ePsfn] k[YjLsf] pTklTt slxn] ePsf] xf] eGg] s'/f uf/f]] 5 . k[YjLsf] pTklTtaf/] 
j}1flgsx¿sf] dt klg km/s km/s /x]sf] 5 . o;/L x]bf{ clxn];Dd ;f}o{ d08nsf] pTklTt 
;DaGwL ;j{dfGo l;b\wfGt k|ltkfbg eO;s]sf] 5}g . o; ;DaGwL s]xL kl/sNkgfx¿ o; k|sf/ 
5g\ M 

hh{ jkmg kl/sNkgf (George Wofan hypothesis): ;g\ 1749 df ;j{k|yd k|mfG;df hh{ a'kmf]“ 
(George Buffon) n] k[YjLsf] pTklTt ;DaGwL cfÇgf] wf/0ff k|:t't u/] . pgsf] wf/0ffcg';f/ 
w]/} ;do klxn] a|x\df08df 3'Db} u/]sf] Pp6f ljzfn nfdk'R5«] tf/f cGtl/Ifdf /x]sf] tftf] 
Uof“;sf] ljzfn uf]nfdf 7Ss/ vf“bf To;af6 pl56\l6Psf kbfy{x¿af6 u|x / pku|xx¿ ag] . 
af“sL /x]sf] uf]nfaf6 ;"o{ aGof] .  

g]a'n/ kl/sNkgf (Nebular hypothesis): ;g\ 1755 df hd{g bfz{lgs Odfg'on sfG6 
(Immanuel Kant) n] csf]{ kl/sNkgf k|:t't u/]sf lyP . o;nfO{ ;g\ 1796 df k|mfG;sf lko/] 
l;df“] nfKnf; (Pierre Simon Laplace) n] kl/dfh{g u/]sf lyP . o; kl/sNkgfcg';f/ 
cfsfzdf km}lnPsf Uof“; / w'nfsf s0fx¿af6 ag]sf 7'nf lk08x¿ jf g]a'nf (nebula) cfÇgf] 
cIfdf 3'Db} hf“bf la:tf/} lrl;of] / o;sf] e"dWo /]vLo efudf kbfy{sf] rSsf aGof] . pSt 
rSsf d'Vo lk08af6 pl56\l6P/ klxn] u|xsf] lgdf{0f eof] . of] j|md k'/} ;f}o{ d08n gag'Gh]n 
rln/x\of] / af“sL /x]sf] lk08af6 ;"o{ aGof] . 

6fO8n kl/sNkgf (Tidal hypothesis): ;g\ 1917 df a]nfotsf h]D; lhG; (James Jeans) / 
x\of/f]N8 h]k|]m (Harold Jeffrey) n] k[YjLsf] pTklTt ;DaGwL kl/sNkgf k|:t't u/] . pgLx¿sf 
cg';f/ k|frLg sfndf Pp6f 7'nf] k'R5]«tf/f 3'Db} 3'Db} ;"o{sf] glhs k'Uof] . o; tf/fsf] cfÇgf] 
u'?Tjfsif{0fn] ubf{ ;"o{df Hjf/ pTkGg eof] . pSt Hjf/Lo kbfy{ 7G8f eO{ 6'lj|“mg hf“bf 
k[YjLnufot ljleGg u|x tyf pku|xx¿ ag] . 

ljleGg j}1flgs vf]hx¿sf cfwf/df k[YjLsf] pTklTt, o;sf] cfo', agfj6 cflbaf/] kTtf 
nufOPsf] 5 . r6\6fg, hLjfjz]if cflbsf cfwf/df k[YjLsf] cfo'sf] u0fgf ul/Psf] 5 . lb jN8{ 
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a's OG;fOSnf]k]l8of (The World Book Encyclopedia) df pNn]v ul/Pcg';f/ k[YjL 
;DaGwL s]xL dxTTjk"0f{ tYofª\sx¿ o; k|sf/ 5g\ M 

cg'dflgt pd]/ M 4.5 c/a jif{   

;txsf] hDdf If]qkmn M 509,700,000 ju{ lsnf]ld6/  

:ynv08 M 148,400,000 ju{ lsnf]ld6/ 

hnv08 M 361,300,000 ju{ lsnf]ld6/ 

Jof; M  12,756.3 lsnf] ld6/    

d'Vo Uof“;x¿ M N2, O2, CO2 

;/b/ ;fk]lIfs 3gTj M 5.5 u|fd k|lt ;]=ld=    

lk08 M  6x1021 d]l6«s 6g   

pku|x ;ª\Vof M 1 rGb|df 

ef}ule{s ;do tflnsf (Geological time scale) 

ef}ue{ljb\x¿n] ljleGg tl/sfaf6 k[YjLsf] ef}ule{s Oltxf; / r6\6fgsf txx¿sf] pd]/ cg'dfg 
ug]{ k|of; u/] . k[YjLsf] pTklTtsf] Oltxf;b]lv clxn];Ddsf] k'/} ;dofjlwnfO{ ef}ule{s ;do 
:s]n (Geological time scale) elgG5 . e'ue{ljb\x¿n] k[YjLsf] Oltxf;nfO{ Ocf]g (eon), O/f 
(era), lkl/o8 (period) / Okf]s (epoch) u/L rf/ ;d"xdf ljefhg u/]sf 5g\ . Ocf]g 
ef}ule{s ;do :s]nsf] ;a}eGbf 7'nf] PsfO xf] . o;nfO{ km]g]/f]hf]Os, k|f]6]/f]hf]Os, cfls{og / 
x]l8og u/L rf/ efudf af“l8Psf] 5 . o;kl5 Ocf]gnfO{ O/f, O/fnfO{ lkl/o8 / lkl/o8nfO{ 
Okf]sdf ljefhg ul/Psf] 5 . o;/L ef}ule{s ;do tflnsfsf] ;a}eGbf 7'nf] v08nfO{ Ocf]g / 
;fgf] v08nfO{ Okf]s elgG5 . t/ xfdL o; kf7df ljleGg O/fx¿sf] af/]df cWoog ug]{ 5f}“ . 
;Dk"0f{ ef}ule{s ;do tflnsfnfO{ d'Vo ¿kdf rf/ cf]6f O/fdf ljeflht ul/Psf] 5 . tL o; 
k|sf/ 5g\ M 

1. l;gf]hf]Os O/f (Cenozoic era): jt{dfgb]lv 6 s/f]8 50 nfv jif{ k"j{;Dd 

2. ld;f]hf]Os O/f (Mesozoic era): 6 s/f]8 50 nfv jif{ k"j{b]lv 25 s/f]8 jif{ k"j{;Dd 

3. Koflncf]hf]Os O/f (Palaeozoic era): 25 s/f]8 jif{ k"j{b]lv 57 s/f]8 jif{ k"j{;Dd 

4. lk|SoflDa|og O/f (Pre cambrian era): 57 s/f]8 jif{ k"j{b]lv k[YjLsf] pTklTt;Dd 

;]gf]hf]Os O/f (Cenozoic era): o; O/fsf] cjlw xfnb]lv 6 s/f]8 50 nfv jif{ k"j{;Ddsf] 
cjlwnfO{ dflgG5 . To;}n] o; O/fdf r6\6fg k'm6\g], km}lng], ljleGg lsl;dsf kj{tx¿ aGg] 
h:tf j|md rln/x\of] . Hjfnfd'vL ljikmf]6g eof] . tfksf] sf/0fn] jfo' d08nLo l:yltdf kl/jt{g 
eO/x\of] . w]/} lr;f] x'gfn] k[YjLdf lx“p hDg yfNof] . h;n] ubf{ k|frLg hLjx¿ gi6 eO{ gof“ 
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gof“ hLjx¿sf] ljsf; eof] . o;} O/fdf :tgwf/L ju{sf hgfj/x¿sf] ljsf; ePsf] dflgG5 . 
To;}n] o; O/fnfO{ :tgwf/Lx¿sf] O/f klg elgG5 . 
d];f]hf]Os O/f (Mesozoic era): o; O/f -dxfsNk_ sf] cjlw sl/a 25 s/f]8 jif{ cl3b]lv  
6 s/f]8 50 nfv jif{ klxnf;Ddsf] cjlwnfO{ dflgG5 . o; cjlwdf kfOPsf r6\6fgx¿sf] 
cWoogaf6 ljleGg lsl;dsf kxf8 tyf kj{tx¿ lgdf{0f ePsf] cg'dfg ul/G5 . ;fy} o; 
cjlwdf :yn, hn / jfo'df af“Rg ;Sg] hLjx¿sf] l:ylt l;h{gf ePsf] cg'dfg ul/G5 . o; 
cjlwdf w]/} ;ª\Vofdf ;/L;[kx¿sf] ljsf; ePsfn] o; O/fnfO{ ;/L;[ksf] ;do elgG5 . o; 
;dodf ljzfn hLj -8fOgf];/x¿_ sf] pTklTt / k|e'Tj x'gfsf ;fy} nf]k klg ePsf] kfOG5 . 
o; O/fnfO{ 3;|g] hLjx¿sf] O/f eg]/ klg lrlgG5 . 

Koflnof]hf]Os O/f (Palaeozoic era): o; O/fsf] cjlw sl/a 54 s/f]8 jif{ cl3b]lv 25 s/f]8 
jif{;DdnfO{ dflgG5 . o; cjlwsf kq] r6\6fgx¿df /x]sf cjz]ifx¿sf] cWoogaf6 hLj / 
jg:kltx¿sf] ljsf; ePsf] kfOG5 . To:t} jfo' d08n Pjd\ hnjfo'df kl/jt{g ePsf] cg'dfg 
ul/G5 . o; cjlwdf :yn tyf hndf /xg] 9f8 gePsf / 9f8 ePsf hLjx¿sf] ljsf; ePsf] 
k|df0fx¿ kTtf nfu]sf 5g\ . 

lk|SoflDa|og O/f (Pre cambrian era): 57 s/f]8 jif{k"j{sf] ;donfO{ lk|SoflDa|og O/f elgG5 . 
o; O/fsf] ;'?df ;hLjx¿sf] cl:tTj g} g/x]sf] kfOG5 . sl/a 3.8 c/a jif{k"j{ AofS6]l/of / 
3.2 c/a jif{k"j{ n]p cl:tTjdf cfPsf] k|df0f e]l6G5 . oxL O/fdf gfO; (gneiss) / u|]gfO6 
(granite)_ h:tf cfUg]o r6\6fg ag]sf] dflgG5 . o; O/fsf] ;“3f/lt/ 9f8 gePsf 
hgfj/x¿sf] afx'Notfsf k|df0fx¿ klg km]nf k/]sf 5g\ . 

k[YjLsf]  ef}ule{s tyf h}ljs Oltxf;sf] ;ª\lIfKt ljj/0f  

ef}ule{s o'u tyf hLj ljsf;sf] j|md 

O/f (Era) cjlw 
(Duration in years) 

hLjx¿sf] k|fb'ef{j 
(Origin of organisms) 

;]gf]hf]Os 
(Cenozoic)   

6 s/f]8 50 nfv jif{ 
cl3b]lv jt{dfg;Dd 

klxnf] :tgkfoL / 3f]8fx¿sf] pTklTt 

ljleGg :tgwf/Lx¿, h:t} M xfTtL, 
x\j]n tyf df5f, nf6f]sf];]/f]sf] ljsf; 

ltvf b“ft ePsf la/fnf] / af“b/x¿sf] 
ljsf; 

3f“; rg]{ hgfj/x¿sf]  ljsf; 

kfif0fsfnLg dflg;sf] ljsf; 

cfw'lgs dflg;, cGo :tgwf/Lx¿ / 
dflg;sf] k|e'Tj 
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d];f]hf]Os 
(Mesozoic) 

 

25 s/f]8 jif{ cl3b]lv 6 
s/f]8  50 nfv jif{ cl3;Dd 

8fOgf];/, r/f r'?ª\uL, s5'jf, 3;|g] 
hGt'sf] pTklTt, sf]0fwf/L la?jfsf] 
pTklTt 

3;|g] hGt'x¿sf] k|e'Tj, 8fOgf];/ / 
cGo hGt'x¿sf] pTklTt / ljsf; 

k'mn k'mNg] la?jfx¿ / ljleGg 
ls/fx¿sf] pTklTt Pjd\ 8fOgf];/ / 
7'nf 3;|g] hGt'x¿sf] ljgfz 

Koflnof]hf]Os 
(Palaezoic) 

 

57 s/f]8 jif{ cl3b]lv 25 
s/f]8 jif{ cl3;Dd 

s]xL ;fd'lb|s hLjx¿sf] ljsf; 

;d'b|df klxnf] 9f8 ePsf hLjx¿sf] 
ljsf; 

klxnf] :yn / xl/of jg:klt tyf 
df5fsf] pTklTt / ljsf; 

kv]6f ePsf ls/f, df5f / la?jfsf] 
pTklTt / ljsf; 

3;|g] / peor/ hLjsf] pTklTt, 
plgp“ hfltsf af]6 la?jfsf] pTklTt / 
ljsf; 

9f8 ePsf / gePsf ljleGg 
hLjx¿sf] nf]k tyf k|yd ;/L;[ksf] 
ljsf; 

lk|SoflDa|og O/f 
(Pre cambrian 
era) 

57 s/f]8 jif{k"j{b]lv k[YjLsf] 
pTklTt;Dd 

sl/a 3.8 c/a jif{k"j{ AofS6]l/of / 
3.2 c/a jif{k"j{ n]psf] cl:tTj 

w]/} k'/fgf] Ps sf]ifLo ;fwf/0f 
hLjf0f'sf] pTklTtkl5 ax' sf]ifLo 
hLjx¿sf] ljsf; 

 

;|f]t M The ICS's Geologic Time Scale, 2012 
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hLjx¿sf] ljsf; (Evolution of life) 

k[YjLsf] pTklTt x'“bf k[YjLdf hLjx¿sf] nflu pko'St jftfj/0f lyPg . ;do laTb} hf“bf k[YjLdf 
ljleGg lsl;dsf xnrn / kl/j{tgx¿ x'“b} uP / hLj ljsf;sf] nflu sl/a rf/ c/a jif{cl3 
pko'St jftfj/0f aGof] . hLj ljsf;sf] j|mddf k[YjLdf cgluGtL hLjx¿ pTkGg eP klg ;a} 
af“Rg ;kmn ePgg\ . oL hLjx¿n] o; k[YjLdf cfÇgf cl:tTj, ljsf; / ljgfzsf] ljleGg 
k|df0fx¿ 5f]8]sf 5g\ . oL hLjx¿n] 9'ª\uf / df6fdf cfÇgf] z/L/sf s8f cª\ux¿ /  
af]6 la?jfx¿sf] s'g} g s'g} efux¿ 5f8]sf 5g\ . hgfj/x¿ / af]6 la?jfx¿sf d[t z/L/ 
s'g} g s'g} ¿kdf kq] r6\6fgdf ;+/lIft eP/ /x]sf x'G5g\ . logLx¿nfO{ hLjfjz]if (fossils)  
elgG5 . j}1flgsx¿n] kq] r6\6fgdf kfOg] log} hLjfjz]ifnfO{ cWoog / ljZn]if0f u/L hLj 
ljsf;sf] j|md kTtf nufp“5g\ . hLjx¿sf] pTklTt / ljsf;sf nflu rflxg] pko'St jftfj/0f 
l;h{gf ePkl5 sl/a 3.8 c/a jif{k"j{ AofS6]l/of / 3.2 c/a jif{k"j{ n]psf] pTklTt ePsf] xf] . 
h;af6 ljleGg ax' sf]ifLo ;hLjx¿sf] ljsf; x'“b} Koflnof]hf]Os O/fdf ljleGg hnLo / :ynLo 
tyf 9f8 gePsf / 9f8 ePsf hLjx¿ pTklTt eP . o;} cjlwdf hldg / ;d'b|df j|mdzM 
k|z:t jg:klt Pjd\ 3f“;x¿ klg pTkGg ePsf] kfOG5 . d];f]hf]Os O/fdf :yn / hndf /xg]  
ljleGg lsl;dsf hLjx¿sf] ljsf; x'g] j|md rNof] . k[YjLsf] ;txdf ljleGg lsl;dsf jg:klt 
/ sf]0fwf/L af]6 la?jf;d]t pTkGg eP . k'mn k'mNg] jg:kltx¿sf] o;} O/fdf ljsf; ePsf]  
lyof] . o; O/fdf hldg / ;d'b|df a:g] 3;|g] hGt'x¿sf] k|z:t ljsf; ePsfn] o; O/fnfO{ 
3;|g] o'usf ¿kdf klg lrlgG5 . o; O/fdf s5'jf, ljzfn 8fOgf];/nufot cGo hLjx¿sf] 
ljsf; ePsf] dflgG5 eg] o;}sf] cGTolt/ 8fOgf];/x¿sf] ljgfz ePsf] ljZjf; ul/G5 .  

;]gf]hf]Os O/fdf tfkj|mddf sdL cfpgfn] jfo' d08ndf kl/j{tg x'g], r6\6fg k'm6\g] h:tf 
ljleGg xnrnx¿ eP . o; ;dodf w]/} hLjx¿ gfz eP . r/f r'?ª\uL tyf :tgwf/L 
hGt'x¿sf] pbo, ljsf; tyf lj:tf/ eof] . o; O/fnfO{ :tgwf/Lsf] k|e'Tj ePsf] O/f elgG5 . 

hLjfjz]if (fossil) 

k|frLg ;dodf pTkGg ePsf hLjx¿sf z/L/sf 
cª\ux¿ tyf 5fkx¿ kq] r6\6fgdf ;+/lIft eP/ /x]sf 
x'G5g\, h;nfO{ hLjfjz]if elgG5 . oL hLjfjz]ifx¿ 
9'ª\uf, df6f], r6\6fg cflbdf ltgLx¿sf] jf:tljs ;+/rgf 
jf 5fk jf sf:6 (cast) /x]sf] kfOG5 . cfUg]o  r6\6fg 
DofUdf lr;f] eO{ aGg] u5{ eg] kl/jlt{t r6\6fg 
cTolws tfk / rfksf] sf/0fn] cfUg]o / kq] r6\6fg 
kl/jt{g eP/ aGg] u5{ . o;f] x'“bf hgfj/ / la?jfsf] 
d[t z/L/ ;+/lIft x'g kfp“b}g / gi6 x'G5 . hLjfjz]if 
;DaGwL cWoog ug]{ lj1fgsf] zfvfnfO{ Kofn]G6f]nf]hL 
(palaeontology) elgG5 . 

  

tkfO{“nfO{ yfxf 5 < 

kmf]l;n (fossil) zAb Nofl6g 
efiffsf] kmf]l;ln; (fossilis) 
af6 cfPsf] xf] . o;sf] cy{ vg]/ 
lgsfNg' (dug up) x'G5 . 
k|foh;f] ;a} kmf]l;nx¿ kq] 
r6\6fgsf kqx¿af6  
lgsflnG5 . 
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hLjfjz]ifsf] klxrfg (Identification of fossil) 

hLjx¿n] r6\6fg, 9'ªuf tyf df6fdf 5f8]sf zf/Ll/s cª\ux¿sf cfs[ltx¿af6 ljleGg 
lsl;dsf hLjfjz]ifx¿ klxrfg ug{ ;lsG5 . o;nfO{ o; k|sf/ pNn]v ug{ ;lsG5 M 

1. d[To hLjsf] k'/} efu jf s'g} cª\usf] 5fk kq] r6\6fgx¿df ;'/lIft /x]sf] x'G5 . oL 
5fkx¿sf] cWoogaf6 hLjfjz]if klxrfg ug{ / 5fk ag]sf] ;do cg'dfg ug{ ;lsG5 . 

2. kq] r6\6fgx¿ aGg] j|mddf s'g} af]6 la?jf tyf kz'kG5Lsf] k'/} efu jf s]xL efu 
r6\6fg tyf df6fdf lylrP/ cjz]ifsf ¿kdf /x]sf] x'G5 . sfnfGt/df logLx¿sf] 
;xfotfaf6 hLjfjz]if ;lhn} klxrfg ug{ ;lsG5 . 

3. s'g} hLjx¿sf] xf8, bf“t, cl:yk~h/ h:tf s8f efux¿ r6\6fg tyf df6fdf ;l~rt 
eP/ /x]sf] kfOG5 . hLjx¿ dl/;s]kl5 df6f] tyf afn'jfnufotsf kbfy{af6 lylr“bf 
ltgLx¿sf] z/L/ s'lxP/ vfnL ePsf] :yfgdf ag]sf] hLjsf] aflx/L efusf] cfs[ltaf6 
hLjfjz]if klxrfg ug{ ;lsG5 . To:t} hLjx¿ lx“8]sf kfOnfx¿sf ¿k/]vfaf6 klg 
hLjfjz]if klxrfg ug{ ;lsG5 . 

hLjfjz]if aGg] k|lj|mof (Process of fossil formation) 

hLjfjz]if ljleGg lsl;daf6 aG5 . hLjfjz]if aGgsf nflu hLjsf] z/L/sf s8f xf8nfO{ 
l56f]eGbf l56f] df6fn] 5f]lkg'k5{ . k[YjLdf Hjfnfd'vL tyf af9L klx/f] hf“bf g/d df6f]sf] ;fydf 
d[t hLjx¿ klg hDdf x'G5g\ jf ;d'b|sf] lk“wdf g/d df6f] lylu“|bf d[t hLjx¿ klg ;fy} 
/xG5g\ . oL d[t hLjx¿sf] s'g} cª\u jf k'/f z/L/ df6f], afn'jf, cflbdf ufl8“bf jf ;d'b|sf] 
df6f]leq k'l/“bf g/d efu un]/ df6fdf ldN5 eg] s8f efu ;'/lIft /xG5 . o; k|lj|mofdf d[t 
hLjx¿sf] ;'/lIft efu tyf z/L/sf] cl:yk~h/ sfnfGt/df r6\6fg, s8f df6fdf 5fksf 
¿kdf /xL hLjfjz]if  aG5 . ;d'b|, hnLo :yn, g/d df6f] cflbdf d[t hLjx¿sf] z/L/ ;+/If0f 
x'g] a9L ;Defjgf x'G5 . o;/L ltgLx¿sf] d[t z/L/sf] s8f efu jf 5fk kq] r6\6fgdf aGg] 
j|mddf ;'/lIft /xL cjz]ifx¿sf ¿kdf kfOG5g\ . gof F pd]/sf cjz]ifx¿ r6\6fgsf] dflyNnf] 
efudf / k'/fgf pd]/sf cjz]ifx¿ eg] kq] r6\6fgsf] tnlt/ lylrP/ /x]sf x'G5g\ . 

  

lr 21.1 
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To:t} d[t hLjx¿sf] g/d z/L/ s'lxP/ df6fdf ldn]kl5 Toxf“ vfnL :yfg /xG5 . Tof] vfnL 
7fp“ c¿ j:t'x¿n] el/“bf hLjsf] afx\o efusf] cfs[ltx¿ s8f j:t'x¿df 5fksf ¿kdf  
/xG5g\ . ltgLx¿sf cl:yk~h/, bf“t cflbnfO{ ;'/lIft lsl;daf6 lgsfn]/ cWoog u/L hLj 
ljsf; j|md tyf To; ;dosf] xfjfkfgL kTtf nufpg ;lsG5 .  

hLjfjz]ifsf] dxTTj (Importance of fossil)  

hLjfjz]ifsf] cWoogaf6 hLjx¿sf] ljsf; j|mdsf] 
ljZjfl;nf] cfwf/ k|fKt ug{ ;xof]u k'U5 . To:t} 
logLx¿af6 r6\6fgsf] kqsf af/]df klg yfxf kfpg 
;lsG5 . logLx¿jf6 ljleGg ef}uf]lns sfnx¿ / 
hLjfjz]ifsf] ;DaGw yfxf kfpg ;lsG5 . logLx¿sf] 
cWoogaf6 hLjx¿sf] ljsf; slxn]b]lv s;/L ;'? eof] 
eGg] cg'dfg ug{sf  nflu ;xof]u k'U5 . ;fy} 
hLjfjz]ifsf] pd]/sf] cfwf/df r6\6fgx¿sf] pd]/sf 
cltl/St ;f] ;dosf] xfjfkfgL klg yfxf kfpg ;lsG5 . 

vlgh OGwg (Fossil fuel) 

sf]Onf, t]n / k|fs[lts Uof“; hLjfjz]ifaf6 ag]sf dxTTjk"0f{ vlgh OGwg x'g\ . logLx¿ la?jf 
/ hgfj/x¿ nfvf}“ nfv jif{ nfu]/ df6f] / r6\6fgd'lg ag]sf x'G5g\ .  

sf]Onf (Coal) 

sf]Onf k[YjLsf] ;txd'lg afSnf] kqsf ¿kdf /x]sf] sfa{g, xfO8«f]hg, clS;hg / s]xL :jtGq 
sfa{gaf6 ag]sf] Ps kq] r6\6fg xf] . of] k|foM Ps OGrb]lv s]xL lkm6 afSnf];Dd ;]n (shale) 
9'ª\uf tyf kq] r6\6fgsf] lardf tx agL /x]sf] x'G5 . la?jfsf  efux¿df cTolws rfk / 
tfksf sf/0f k[YjLsf] ;txd'lg sf]Onf aGg] u5{ . sf]Onfdf ePsf] sfa{gsf] k|ltztsf] cfwf/df 
sf]Onf lk6 (peat), lnUgfO6 (lignite), Ao'6fldg; (bituminous) / PGy|f;fO6 (anthracite) 
u/L rf/ k|sf/sf x'G5g\ . sfa{gsf] dfqf a9L ePsf] sf]Onf /fd|f] dflgG5 . PGy|f;fO6 ;a}eGbf 
/fd|f] sf]Onf xf] t/ of] g]kfndf kfO“b}g . g]kfnsf] bfª lhNnfdf cGo k|sf/sf] sf]Onf kfOG5 .  
l;d]G6, O“6f tyf kmnfd cflb pb\of]ux¿df o;sf] k|of]u d'Vo OGwgsf ¿kdf /x]sf] kfOG5 .  

sf]Onf aGg] tl/sf (Formation of coal) 

ef}u{les k|df0fcg';f/ jg:kltsf ljleGg efux¿ 
hldgleqsf] pRr rfk / tfkj|mdn] ubf{ ljR5]bg eO{ 
sf]Onfdf kl/0ft x'G5g\ . e'O“rfnf] / Hjfnfd'vL ljikmf]6g 
h:tf k|fs[lts ljkbsf sf/0f k[YjLsf] ;txd'lg hldgsf] 
efusf] ;fy} 3gf hª\un klg ef“l;G5 .  

  

tkfO{“nfO{ yfxf 5 < 

d"ntM xf8sf] cjz]ifdf s'g} 
xf8 x'“b}g . hLjfjz]if ag]sf] 
j:t' jf:tljs j:t'sf] cfsf/df 
/xG5 t/ o;/L ag]sf] j:t' 
/f;folgs ¿kdf r6\6fg h:t} 
s8f x'G5 .  

lrq 21.2 

Curr
icu

lum
 D

ev
elo

pm
en

t C
en

tre
 



lj1fg, sIff !)  237 

To;kl5 of] efunfO{ lxnf] df6f] / cGo j:t'n] k[YjLsf] aflx/L ;tx;Dd 5f]lkG5 . hldgleqsf] 
pRr rfk / tfkj|mdn] ubf{ af]6 la?jfdf /x]sf d'Vo tTTjx¿ ;]n'nf]h (cellulose) / lnlUgg 
(lignin) nfO{ AofS6]l/ofn] ljR5]bg u/fpF5g\ . kl/0ffd:j¿k sf]Onfdf /x]sf sfa{g, xfO8«f]hg 
/ clS;hg h:tf /;fog sfa{g 8fOcS;fO8, ldy]g / kfgLdf kl/0ft x'G5g\ .  cjz]ifdf 
sfa{gsf] dfqf a9L x'G5 . hldgleqsf] pRr rfk / tfkj|mdn] ubf{ s8f v}/f] kbfy{df kl/0ft 
x'G5, h;nfO{ sf]Onf elgG5 . hldgleqsf] pRr rfk / tfkj|mdn] ubf{ af]6 la?jfx¿af6 
sf]Onf aGg] k|lj|mofnfO{ sfaf]{gfOh];g (carbonization) elgG5 . of] la:tf/} x'g] k|lj|mof ePsfn] 
sf]Onf aGg xhf/f}“ jif{ nfU5 .  

sf]Onfsf] dxTTj (Importance of coal) 

sf]Onf OGwgsf] dxTTjk"0f{ ;|f]t xf] . o;nfO{ 3/, pb\of]u tyf ljb\o't\ pTkfbgdf k|of]u ug{ 
;lsG5 . O“6f e6\6f tyf kmnfd pb\of]udf sf]Onfsf] k|of]u ug{ ;lsG5 . /]nsf] OlGhgnfO{ 
rnfpg klg sf]Onfsf] k|of]u ul/G5 . o;af6 sfa{lgs of}lusx¿ klg pTkfbg ug{ ;lsG5 . 
;8s lgdf{0fdf k|of]u ul/g] sf]n6f/ (coal tar) agfpgsf nflu klg o;sf] k|of]u ul/G5 . 

vlgh t]n (Mineral oil) 

k|s[ltdf kfOg] sfnf] /ªsf] le:s; (viscous) t/n tyf g/fd|f] uGw cfpg] (foul smelling) 
t]nnfO{ k]6«f]lnod elgG5 . k[YjLsf] j|mi6df /x]sf] b'O{ cf]6f r6\6fgsf] lardf kfOg] ePsfn] 
o;nfO{ k]6«f]lnod elgPsf] xf] . o;df d'Votof sfa{g / xfO8«f]hg kfOG5 .  k|zf]wg gul/Psf] 
k]6«f]lnod kbfy{nfO{ sRrf vlgh t]n (crude oil) elgG5 . sRrf t]nsf] tf}nsf] hDdf efudf 
sl/a 90 b]lv 95 k|ltzt xfO8«f]sfa{g g} x'G5 . ;fy} o;df clS;hg, ;Nkm/, gfO6«f]hg / cGo 
vlgh j:t'x¿ klg yf]/} dfqfdf ldl;P/ /x]sf x'G5g\ .  

vlgh t]n aGg] tl/sf (Formation of mineral oil) 

xhf/f}“ jif{ klxn] ;d'b|sf] tn blaP/ /x]sf cToGt ;fgf 
la?jf / hgfj/sf af“sL c+zx¿sf] ljR5]bgaf6 
k]6«f]lnod aG5 . ;;fgf d[t hLjx¿ ;d'b|sf] lk“wdf /x“bf 
afn'jf / df6fdf ldl;G5g\ . xhf/f}“ jif{;Ddsf] pRr 
rfk, tfk tyf AofS6]l/ofsf sf/0fn] sfa{lgs j:t'x¿ 
t/n xfO8«f]sfa{gsf of}lusdf kl/0ft x'G5g\ . oL 
of}lusx¿af6 g} sRrf vlgh t]n (crude oil) aG5 . 
of] t]n hldgsf] w]/} tn s8f r6\6fg (impermeable 
cap rock) sf] d'lg /x]sf] x'G5 . o; t]ndf kfgL, vlgh 
nj0fx¿, r6\6fgL kbfy{ ldl;P/ /x]sf x'G5g\ . pSt 
sRrf t]nnfO{ k|mfS;gn l8l:6n];g (fractional 
distillation) ljlwåf/f k|zf]wg u/L ljleGg k]6«f]lnod 
kbfy{x¿ k|fKt ug{ ;lsG5 .  
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s]xL k]6«f]lnod kbfy{x¿ / ltgsf] pkof]lutf lgDgfg';f/ 5g\ M  

k]6«f]lnod kbfy{ pkof]lutf 

k]6«f]lnod Uof“; (petroleum gas) Uof“; OGwgsf ¿kdf 

k]6«f]lnod Oy/ (petroleum ether) 3f]ns tyf ;/;kmfO ug{ 

k]6«f]n (petrol) ;fgf ;jf/L ;fwgdf OGwgsf] ¿kdf 

l8h]n (diesel) 7'nf ;jf/L ;fwgdf OGwgsf] ¿kdf 

dl6t]n (kerosene) 3/fo;L OGwgsf] ¿kdf 

n'la|s]l6ª t]n -lu|h, Eof;]lng_ 
(lubricating oil: grease, Vaseline) 

3if{0fnfO{ sd ug{ 

kf/flkmg jfS; (paraffin wax) d}gaTtL, ;nfO{ cflb agfpg 

k]6«f]lnod sf]s (petroleum coke) OGwgsf ¿kdf 

 

vlgh t]nsf] dxTTj (Importance of mineral oil) 

vlgh t]n oftfoftsf ;fwg ;~rfng ug{ / ljb\o't\ lgsfNg k|of]u ul/G5 . ;fy} vfg]s'/f 
ksfpg, /f;folgs dn agfpg, sL6gfzs ljiffbLsf ¿kdf, cf}ifwL agfpg, lj:kmf]6g kbfy{ 
agfpg, ljleGg pb\of]ux¿df k|of]u ul/g] oGqx¿ ;~rfng ug{sf nflu ;d]t o;sf] k|of]u 
ul/G5 . 

;f/f+z 

1. k[YjLsf] pTklTtaf/] j}1flgs kl/sNkgfx¿ km/s km/s kfOG5g\, h;df George 
Wofon, Nebular, Tidal kl/sNkgfx¿ klg k5{g\ .  

2. k[YjLsf] xfnsf] pd]/ sl/a 4.5 c/a jif{ ePsf]  cg'dfg ul/Psf] 5 . k[YjLsf] pTklTtsf] 
Oltxf;b]lv clxn];Ddsf] k'/} ;dofjlwnfO{ ef}ule{s ;do  :s]n elgG5 . e'ue{ljb\x¿n] 
k[YjLsf] Oltxf;nfO{ Oof]g, O/f, lkl/o8 / Okf]s u/L rf/ ;d"xdf ljefhg u/]sf 5g . 

3. ef}ule{s ;do tflnsfsf 4 cf]6f O/fx¿ ;]gf]hf]Os, d];f]hf]Os, Koflnof]hf]Os / 
lk|SoflDa|og x'g\ . oL O/fx¿df ePsf r6\6fg / hLjfjz]ifx¿sf] cWoogaf6 k[YjLdf 
ePsf ljleGg xnrn, hLj ljsf; j|md cflbaf/] yfxf kfpg ;lsG5 . 

4. Koflnof]hf]Os, d];f]hf]Os / ;]gf]hf]Os O/fx¿ hLj ljsf;sf nflu dxTTjk"0f{ O/fx¿ x'g\ 
/ k|To]s O/fdf pTkGg ePsf hLjx¿ km/s km/s lsl;dsf 5g\ .  

5. k[YjLdf ePsf] xnrn / kl/jt{gx¿n] ubf{ sltko hLjx¿ hldgsf] tNnf] efudf blaP/ 
nf]k eP . tL nf]k ePsf hLjx¿sf] xf8vf]/, s'g} cª\u, af]6 la?jfx¿sf ljleGg 
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efux¿sf] cfs[lt xhf/f}“ jif{kl5 kq] r6\6fg, s8f df6f] cflbdf cjz]ifsf ¿kdf /x]sf 
x'G5g\, h;nfO{ hLjfjz]if elgG5 . hLjfjz]if ;DaGwL cWoog ug]{ zf:qnfO{ Kofn]]G6f]nf]hL 
(paleontology) elgG5 . hLjfjz]ifsf] cWoogaf6 k[YjLsf] Oltxf;, hLj ljsf; / 
To;a]nfsf] xfjfkfgLaf/] yfxf kfpg ;lsG5 . 

6. sf]Onf, t]n / k|fs[lts Uof“; hLjfjz]ifaf6 ag]sf dxTTjk"0f{ vlgh OGwg x'g\ . sf]Onf 
k[YjLsf] ;txd'lg afSnf] kqsf ¿kdf /x]sf] sfa{g, xfO8«f]hg, clS;hg / s]xL :jtGq 
sfa{gaf6 ag]sf] Pp6f kq] r6\6fg xf] . k|s[ltdf kfOg] sfnf] /ªsf] le:s; (viscous) 
t/n tyf g/fd|f] uGw cfpg] (foul smelling) t]nnfO{ k]6«f]lnod elgG5 . 

7. dflg;n] vlgh OGwgnfO{ vfgf ksfpg, 3/ tftf] agfpg, oftfoftsf ;fwg / ljleGg 
oGqx¿ ;~rfng ug{ k|of]u u5{g\ . 

cEof; 

-s_  tnsf ax' j}slNks k|Zgx¿sf] pTt/df ;xL lrx\g -√_ nufpg'xf];\ M 

 1. k[YjLsf] pTklTtaf/] j}1flgs kl/sNkgfx¿dWo] Nebular kl/sNkgf tnsf dWo] 
s'g;“u ;DalGwt 5 < 

  (i)  w]/} ;do klxn] a|x\df08df 3'Db} u/]sf] Pp6f ljzfn nfdk'R5||]| tf/f ;"o{;“u 
 7Ss/ vfg uO{ k[YjLnufotsf ljleGg u|x tyf pku|xx¿ ag] .  

  (ii) cfsfzdf km}lnPsf Uof“; / w'nfsf s0fx¿af6 ag]sf 7'nf lk08x¿  
cfÇgf] cIfdf 3'Db} hf“bf la:tf/} lrl;P / o;sf] e"dWo/]vLo efudf kbfy{sf] 
l/ª aGof] . of] j|md k'/} ;f}o{ d08n gag'~h]n rln/x\of] / af“sL /x]sf] 
lk08af6 ;"o{ aof] . 

  (iii) k|frLg sfndf Pp6f 7'nf] tf/f 3'Db} 3'Db} ;"o{sf] glhs k'Uof] . o; tf/fsf]  
  cfÇgf] u'?Tjfsif{0fn] ubf{ ;"o{af6 Hjf/ pTkGg eof] . pSt Hjf/Lo kbfy{  
  708f eO{ 6'lj|mg hf“bf k[YjLnufot ljleGg u|x tyf pku|xx¿ ag] . 

  (iv) dflysf ;a} 

 2. e'ue{ljb\x¿n] k[YjLsf] Oltxf;nfO{ slt  ;d"xdf ljefhg u/]sf 5g < 

  (i)  2  (ii)  3 

  (iii)  4  (iv)  5 

 3.  hLj ljsf;sf nflu dxTTjk"0f{ O/fx¿ tnsf dWo] s'g s'g x'g\ < 

  (i)   Koflnof]hf]Os, lk|SoflDa|og  (ii)  Koflnof]hf]Os, d];f]hf]Os 

  (iii)  Koflnof]hf]Os, d];f]hf]Os / ;]gf]hf]Os (iv)  lk|SoflDa|og 
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 4.  hLjfjz]if ;DaGwL cWoog ug]{ zf:qnfO{ s] elgG5 < 

  (i)  Kofn]]G6f]nf]hL  (ii)  Osf]nf]hL 

  (iii)  s:df]nf]hL  (iv)  cf]l:6cf]nf]hL 

 5. sf]Onfdf tnsf dWo] s'g s'g  tTTjx¿ kfOG5g\ < 

  (i)  xfO8«f]hg, clS;hg  (ii)  sfa{g, xfO8«f]hg 

  (iii)  sfa{g, clS;hg  (iv)  sfa{g, xfO8«f]hg,  
      clS;hg 

-v_ tnsf k|Zgx¿sf] ;xL pTt/ n]Vg'xf];\ M 

 1. k[YjLsf] pTklTtaf/] ltg cf]6f kl/sNkgfx¿ n]vL s'g} Pssf] ;ª\If]kdf JofVof 
ug'{xf];\ . 

 2. ef}ule{s ;do tflnsf eg]sf] s] xf] < o;nfO{ slt cf]6f cjojdf af“l8Psf] 5 < 

 3. d];f]hf]Os / ;]gf]hf]Os O/fx¿df ePsf] hLj ljsf;af/] ;dfgtf / c;dfgtf 
n]Vg'xf];\ . 

 4. tnsf hLjx¿sf] ljsf; s'g s'g O/fdf ePsf] xf], kTtf nufO{ n]Vg'xf];\ . 

  (i) df5fsf] pTklTt / ljsf; 

  (ii) plgp hfltsf af]6 la?jfsf] pTklTt / ljsf; 

  (iii) 8fOgf];/sf] pTklTt 

  (iv) k'mn k'mNg] la?jfx¿sf] pTklTt 

  (v) xfTtL, x\j]n, df5fsf] ljsf; 

  (vi) dflg;sf] pTklTt / ljsf; 

  (vii) dflg;sf] k|e'Tj  

 5. hLjfjz]if eg]sf] s] xf] < hLjfjz]if aGg] k|lj|mofaf/] JofVof ug'{xf];\ . 

 6. sf]Onf eg]sf] s] xf] < sf]Onf aGg] k|lj|mofaf/] j0f{g ug'{xf];\ . 

 7. vlgh OGwg eg]sf] s] xf] < vfgLdf OGwg aGg] k|lj|mofaf/] j0f{g u/L o;sf] dxTTj 
a“'bfut ¿kdf n]Vg'xf];\ . 

 8. j}1flgsx¿n] s]sf cfwf/df k[YjL / dfgj Ps} ;dodf cl:tTjdf cfPsf xf]Ogg\ 
eGg] s'/f k'li6 u/]sf 5g\, n]Vg'xf];\  .  

  

Curr
icu

lum
 D

ev
elo

pm
en

t C
en

tre
 



lj1fg, sIff !)  241 

kl/of]hgf sfo{ 

1. tkfO{“{sf] ljb\ofno / 3/ j/k/ kfOg] ljleGg k|sf/sf r6\6fgx¿ ;ª\sng u/L 
ltgLx¿nfO{ lzIfssf] ;xfotfn] juL{s/0f ug'{xf];\ .  

2. cfÇgf] a;f]af; If]q glhssf] hldg, jg hª\un gbLdWo] s'g} Ps :yfg 5gf]6 ug'{xf];\ . 
To; :yfgdf ljleGg ;dodf s] s:tf kl/jt{gx¿ eP, Ho]i7 JolStx¿;“u ;f]wL kTtf 
nufpg'xf];\ / To; :yfgsf] agfj6 Toxf“sf hLjhGt' cflbaf/] ljut / jt{dfg :ki6 x'g] 
u/L k|ltj]bg tof/ u/L sIffdf k|:t't ug'{xf];\ .  

3. Pp6f sfuhsf] a6\6f lng'xf];\ . pSt a6\6fdf Knf:6/ ckm k]l/;sf] 3f]n lng'xf];\ . To; 
3f]ndfly s'g} af]6 la?jfsf] kft jf cª\u lng'xf];\ . To;dfly km]/L Knf:6/ ckm k]l/;sf] 
3f]n /fVg'xf];\ . pSt 3f]n ;f/f] ePkl5 To; a6\6fnfO{ kmf]/]/ la?jf /flvPsf] dflyNnf] 
efu lgsfNg'xf];\ / cjnf]sg ug{'xf];\ / Toxf“ b]lvPsf] s'/f sIffdf k|:t't ug'{xf];\ . 

zAbfjnL 

k|mfS;gn l8l:6n];g M pDng] tfkj|mdsf] cfwf/df ljleGg kbfy{x¿ 5'6\ofpg] /f;folgs ljlw  

le:s; M ;lhn} gaUg] afSnf] / lrKsg] vfnsf] t/n  

u|]gfO6 M 3/ agfpg k|of]u ul/g] s8f, v}/f] / sfnf] r6\6fg  

kf/flkmg jfS; M ljz]ifu/L d}gaTtL agfpg k|of]u ul/g] k]6«f]lnodaf6 ag]sf] ;]tf] dlxg h:tf] 
kbfy{ 

Knf:6/ ckm k]l/; M CaSO4.H2O c0f';"q ePsf] /;fog, h;nfO{ ef“lRrPsf] x8\8Lsf] 
pkrf/nfO{ Knf:6/ ug{ k|of]u ul/G5 .  
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PsfO 22 hnjfo' kl/jt{g / jfo' d08n (Climate Change and 
 Atmosphere) 

k[YjLnfO{ hn d08n, e" d08n / jfo' d08n u/L 3 
efux¿df ljefhg ul/Psf] 5 . tkfO{“{x¿n] k[YjLsf] 
jl/kl/ /x]sf] jfo' d08n s] xf], s] s] ldn]/ ag]sf] 5, 
s;/L cl8Psf] 5 / hnjfo' kl/jt{gn] jfo' 
d08nnufot k[YjLdf s] c;/ k/]sf] 5, slxn] ljrf/ 
ug'{ePsf] 5 < 5}g eg] cfpg'xf];\ Ps l5g ljrf/ u/f}“ . 
k[YjLsf] jl/kl/ /x]sf] xfjfsf] afSnf] txnfO{ jfo' d08n 
elgG5 . of] gfO6«f]hg, clS;hg, sfa{g 8fOcS;fO8, 
hnjfik tyf w'nfsf s0fx¿sf] ;ld>0f xf] . jfo' d08n 
k[YjLsf] u'?Tjfsif{0f zlStsf] sf/0f cl:tTjdf /x]sf] 5 . 
jfo' d08nsf] tfkj|md tyf cfb|tfdf kl/jt{g x'“bf o;n] 
hLjx¿sf] hLjg kb\wltdf k|lts"n c;/ kf5{ . o; 
PsfOdf hnjfo' kl/jt{gsf] c;/ Go"gLs/0fsf k|of;x¿, 
jfo' d08nsf txx¿, cf]hg tx, cf}b\of]lus Uof“; 
cflbsf af/]df cWoog ug]{ 5f}“ . 

hnjfo' kl/jt{gsf] Go"gLs/0f / cg's"ngsf nflu /fli6«o tyf 
cGt/f{li6«o k|of;x¿ 

hnjfo' kl/jt{g Ps ljZjJofkL ;d:ofsf] ¿kdf /x]sf] 5 . o;sf] k|efj ljZjel/ g} a9\b} 
uPsf] kfOG5 . o;sf] k|efjaf6 k|s[lt tyf dfgjnufot ;Dk"0f{ hLjx¿df y'k|} gsf/fTds 
c;/x¿ b]vf kb}{ uPsf] 5 . of] j|md a9\b} uPdf hLjx¿sf] cl:tTjdfly g} ;ª\s6 pTkGg x'g 
;S5 eGg] s'/f ljleGg cWoogx¿n] b]vfPsf 5g\ . ;a} ldn]/ hnjfo' kl/jt{gsf] ;ª\s6;“u 
h'Wg'k5{ . o; k|sf/sf] ;d:ofnfO{ lg/fs/0f ug]{ ;DaGwdf ;+o'St /fi6«;ª\3n] ;d]t kxn 
ul/;s]sf] 5 . o;/L ;+:yfut / ;ª\ul7t ¿kdf ul/Psf k|of;x¿af6 ;d:ofsf] ;dfwfg cjZo 
klg ;Dej 5 . o:tf ljleGg k|of;x¿dWo] Pp6f k|of;sf] ¿kdf z}lIfs ;+:yfx¿ ljz]iftM 
ljb\ofno, SofDk; tyf ljZj ljb\ofnox¿n] cfcfÇgf] kf7\oj|mddf oL ljifo j:t'x¿ /fvL k7g 
kf7g u/fpg' klg xf] .  xfn;Dd hnjfo' kl/jt{gsf] Go"gLs/0f / cg's"ngsf nflu /fli6«o tyf 
cGt/f{li6«o ¿kdf ul/Psf k|of;x¿ o; k|sf/ /x]sf 5g\ M 

/fli6«o :t/df ul/Psf k|of;x¿ 

hnjfo' kl/jt{gsf c;/ Go"gLs/0fsf nflu g]kfnleq} ul/Psf k|of;x¿nfO{ /fli6«o k|of;x¿ 
elgG5 . o:Tff k|of;x¿ / ltgLx¿sf] ;fdfGo hfgsf/LnfO{ lgDgfg';f/ k|:t't ug{ ;lsG5 M  

1. /fli6«o ;~rf/ k|ltj]bg 

lrq 22.1 
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2. hnjfo' kl/jt{g gLlt, 2067 
3. hnjfo' kl/jt{g ;dfg's"ng /0fgLlts sfo{j|md 
4. /fli6«o cg's"ng sfo{j|md 
5. hnjfo' kl/jt{g ;DaGwL  :yfgLo cg's"ng sfo{j|md 
6. cGo sfo{j|mdx¿ 

/fli6«o ;~rf/ k|ltj]bg M hnjfo' kl/jt{g ;DaGwL ;+o'St /fi6« ;ª\3Lo dxf;lGwsf] sf]knfO{ 
g]kfnn] cfÇgf] k|yd /fli6«o ;~rf/ k|ltj]bg a'emfPsf] 5 . o; k|ltj]bgdf hnjfo' kl/jt{gaf6 
g]kfndf x'g] k|efj / o;sf] cg's"ngsf pkfox¿, hnjfo' kl/jt{gsf] k|lt/f]w ug{'kg]{ Ifdtf 
ljsf; tyf cfjZos gLlt, lgod / of]hgfsf af/]df pNn]v ul/Psf] 5 . o;df hnjfo' 
kl/jt{gn] c;/ kfg]{ If]qx¿ oftfoft, pb\of]u, s[lif, jg, :jf:Yo, kmf]xf]/ d}nf Joj:yfkgsf] yk 
cWoog / cg';Gwfg ug'{kg]{ s'/f ;d]t pNn]v 5 . oL cWoogx¿sf] cfwf/df j}1flgs l;sfOsf 
nflu 5'6\6} ;+oGqsf] :yfkgf ug'{kg]{ s'/fdf klg hf]8 lbOPsf] 5 . 

hnjfo' kl/jt{g gLlt, 2067: hnjfo' kl/jt{gsf sf/0f jfo' d08nLo tfkj|md j[lb\w x'“bf  
g]kfnsf] s[lif, jg, hg:jf:Yo, h}ljs ljljwtf, ;fdflhs, cfly{s kIfx¿df gsf/fTds k|efj 
k5{ . o; k|sf/sf] c;/nfO{ Go"gLs/0f, cg's"ng tyf ;dfg's'ntfsf pkfox¿ canDag ub}{ 
hnjfo' kl/jt{g lj?b\w hg r]tgf hufpg' cfjZos 5 . ;fy} ljleGg txsf JolStx¿sf] Ifdtf 
ljsf; ug'{kg]{ b]lvG5 . oL s'/fx¿nfO{ ;Daf]wg ug{sf nflu lglZrt pb\b]Zo / gLltx¿ ;d]6]/ 
hnjfo' kl/jt{g gLlt, 2067 NofOPsf] 5 . 

hnjfo' kl/jt{g ;dfg's"ng /0fgLlts sfo{j|md M ;g\ 2009  d] df hnjfo' nufgL sf]ifn] g]kfn 
;/sf/nfO{ hnjfo' kl/jt{g ;dfg's"nsf nflu ljZjJofkL gd'gf sfo{j|mddf ;xefuL x'g 
cfdGq0f u/]sf] lyof] . ljZj hnjfo' gd'gf sfo{j|mdn] ul/a d'n'sx¿nfO{ hnjfo' kl/jt{g 
;dfg's"nsf pkfox¿ cfly{s ;xof]u ug]{ u5{ . g]kfnsf] hnjfo' ;dfg's"ng /0fgLlts 
sfo{j|mdnfO{ kf“r If]qdf ljefhg u/L bL3{sfnLg sfo{j|mdsf ¿kdf lnOPsf] 5 M  

1. kxf8L kfl/l:yltsLo If]qleq kg]{ hnfwf/x¿sf] hnjfo' ;dfg's"ng 

2. hnjfo' pTkGg hf]lvd ;dfg's"ng 

3. ljsf; cfof]hgfdf hnjfo' kl/jt{g hf]lvd Joj:yfkgsf] d"n k|jfxLs/0f 

4. lghL If]qsf] ;lj|mo ;xeflutfdf hnjfo' ;dfg's"ngsf nflu ;Ifd ;d'bfo lgdf{0f  

5. nf]kf]Gd'v k|hfltx¿sf] hnjfo' ;dfg's"ng clej[b\lw  

/fli6«o cg's"ng sfo{j|md M of] sfo{j|md g]kfn ;/sf/n] ;g\ 2010 ;]K6]Da/df tof/ kf/]sf] xf] . 
o; sfo{j|mdn] d'Votof hnjfo' kl/jt{g / hf]lvdsf] d"Nofª\sg u5{ . o;n] 250 sfo{j|mdx¿nfO{ 
9 cf]6f PsLs[t sfo{j|mdsf] ¿kdf kl/rfng u/]sf] 5 .  

hnjfo' kl/jt{g ;DaGwL :yfgLo cg's"ng sfo{j|md M of] sfo{j|md u|fdL0f tyf ;d'bfo :t/df 
;~rfng ul/g] sfo{j|md xf] . o;n] hnjfo' cg's"ng tyf ;dfg's"ngsf] k|lj|mof rog ubf{ 

Curr
icu

lum
 D

ev
elo

pm
en

t C
en

tre
 



244  lj1fg, sIff !) 

pmWj{ufdL, ;dfj]zL, tTk/tf / nlrnf] u/L d'Vo ¿kdf rf/ cf]6f l;b\wfGtnfO{ cfTd;ft\ u/L 
sfd u5{ . o;n] :yfgLo tyf /fli6«o :t/df kg]{ sfo{j|mdx¿sf] th'{df ug]{, u/fpg] / ;dGjo 
ug]{ ;d]t u5{ . o; sfo{j|mdcGtu{t hnjfo' kl/jt{gn] ubf{ :yfgLo :t/df kfg]{ c;/x¿nfO{ sd 
ug{ ljleGg sfo{j|mdx¿ ;~rfng ul/G5 . oL sfo{j|mdx¿n] clt ;ª\s6fkGg ;d'bfo, If]q / 
kl/jf/x¿nfO{ cg's"n ;]jf k|bfg ug]{ jftfj/0f tof/ u5{ . 

cGo sfo{j|mdx¿ M o;cGtu{t ;'wfl/Psf] O“6f e6\6f ;DaGwL sfo{j|md, ;'wfl/Psf] r'nf] / uf]a/ 
Uof“; sfo{j|md, sfa{g ;~rodf k|f]T;fxg sfo{j|md, jiff{sf] kfgL ;ª\sng sfo{j|md, k|fs[lts 
k|sf]k ;DaGwL k"j{ ;"rgf k|0ffnL, ;ef, uf]i7Lnufotsf sfo{j|mdx¿ ;d]l6Psf 5g\ . 
 

cGt/f{li6«o :t/df ul/Psf k|of;x¿ 

hnjfo' kl/jt{gsf c;/ Go"gLs/0fsf nflu g]kfn aflx/ ul/Psf k|of;x¿nfO{ cGt/f{li6«o 
:t/df ul/Psf  k|of;x¿ elgG5 . o:Tff k|of;x¿ o; k|sf/ 5g\ M  

1. hnjfo' kl/jt{g ;DaGwL ;+o'St /fi6« ;ª\3Lo dxf;lGw 

2. hnjfo' kl/jt{g ;DaGwL hfgsf/ kIf /fi6«x¿sf] ;Dd]ng 

3. Ph]G8f 21 

4. cGt/;/sf/L d~r 

5. Sof]6f] cle;lGw 

6. Sof]6f] k|f]6f]sncg';f/ xl/t u[x Uof“; pT;h{g sd ug]{ pkfox¿ 

7. jg ljgfzaf6 x'g] pT;h{g 36fpg] 

hnjfo' kl/jt{g ;DaGwL ;+o'St /fi6« ;ª\3Lo dxf;lGw M ljZje/sf 154 b]zx¿sf] 
;xeflutfdf ;g\ 1992 df a|flhnsf] l/of] lb h]g]l/of]df k[YjL lzv/ ;Dd]ng ePsf] lyof] . o; 
;Dd]ngn] a9\bf] jftfj/0f k|b"if0f, lbuf] ljsf; sfo{j|md, hnjfo' kl/jt{gn] NofPsf] kl/l:ylt 
h:tf ljifox¿nfO{ ;Daf]wg u/]sf] lyof] . hnjfo' kl/jt{gnfO{ k"0f{ ¿kdf /f]Sg g;lsg] x'gfn] 
kl/jlt{t hnjfo';“u} cfÇgf] hLjg z}nL ldnfg ub}{ hfg' cfjZos 5 . g]kfnn] 12 h'g 1992 df 
pSt dxf;lGwdf x:tfIf/ u/]sf] lyof] . ;+;b\n] ;g\ 1994 df cg'df]bg u/]kl5 pSt dxf;lGwsf 
k|fjwfgx¿ g]kfndf nfu' ePsf 5g\ . 

hnjfo' kl/jt{g ;DaGwL hfgsf/ kIf /fi6«x¿sf] ;Dd]ng M ;g\ 1992 sf]  dxf;lGwcg';f/ 
dxf;lGwdf x:tfIf/ ug]{ /fi6«x¿n] cfÇgf] b]zdf hnjfo' kl/jt{g ;DaGwL ePsf sfdx¿sf] 
hfgsf/L ;b:o /fi6«x¿nfO{ u/fpg'kg]{ k|fjwfg 5 . ;g\ 2013 ;Dddf 19 k6s hnjfo' 
kl/jt{g ;DaGwL 1fgsf kIf /fi6«x¿sf] ;Dd]ng eO;s]sf] 5 . ;g\ 2014 df o; ;DaGwL  
;Dd]ng k]?df ePsf] lyof] . g]kfnn] klg oxL dxf;lGwsf cfwf/df ;g\ 2011 df /fli6«o 
hnjfo' kl/jt{g gLlt tof/ kfl/ nfu' u/]sf] 5 . 
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Ph]G8f 21: hnjfo' kl/jt{g Go"gLs/0f Pjd\ cg's"ngsf nflu 'Think Globally and Act 
Locally' eGg] gf/fnfO{ Wofg lbO{ 21 cf}“ ztfAbLdf jftfj/0f ;+/If0f tyf lbuf] ljsf; k|fKt 
ug{sf nflu sfo{ of]hgf tof/ kf/]sf] xf] . Ph]G8f 21 ;f]xL sfo{ of]hgfsf] gfd xf] . o; 
of]hgfdf jftfj/0f, ljsf; / ;dfhnfO{ ;Gt'lnt Pjd\ bL3{sfnLg ljsf;df s;/L lnP/ hfg 
;lsG5 eGg] s'/fnfO{ k|fyldstfsf ;fy pNn]v ul/Psf] 5 . 

cGt/;/sf/L d~r M of] d~r hnjfo' kl/jt{gsf] cWoog / cg';Gwfgsf nflu u7g ePsf]  
xf] . of] d~r ljZj df};d ;+:yf / ;+o'St /fi6« ;ª\3Lo jftfj/0f sfo{j|md ldn]/ ;g\ 1988 df 
u7g ePsf] xf] . o;n] hnjfo' kl/jt{g ;DaGwL j}1flgs vf]h, cg';Gwfg / k|efjaf/] d"Nofª\sg 
k|ltj]bg k|:t't u5{ .  

Sof]6f] cle;lGw M 11 l8;]Da/ 1997 df of] cle;lGw cfPsf] lyof] . ;g\ 2008 ;Dddf 36 
ljsl;t / 137 ljsf;zLn /fi6«x¿n] o;sf] cg'df]bg ul/;s]sf 5g\ . o; cle;lGwsf] k|d'v 
pb\b]Zo xfjfkfgL kl/jt{g lgoGq0f tyf xl/t u[x Uof“;x¿sf] ck|fs[lts pTkfbg sd u/fO{ 
ljZjsf] tfkj|md j[b\lw x'gaf6 arfpg' xf] . g]kfnn] 16 ;]K6]Da/ 2005 df Sof]6f] cle;lGw 
cg'df]bg u/]sf] lyof] . of] cle;lGwcg';f/ ljsl;t d'n'sx?n] cfÇgf] xl/t u[x Uof“; pT;h{g 
b/nfO{ ;g\ 1990 sf] :t/eGbf 5.25 k|ltztsf b/n] 36fpg'kg]{ k|fjwfg /x]sf] 5 . o;sf] 
;dofjlw ;g\ 2008 b]lv 2012 ;Dd tf]lsPsf] lyof] . o; cjlwnfO{ k|yd k|ltab\wtf cjlw 
dflgG5 . ;g\ 2012 l8;]Da/ 8 df stf/sf] bf]xfdf Sof]6f] cle;lGwaf/] 5nkmn u/L s]xL 
;+zf]wg u/]sf] lyof] . o; ;+zf]wgcg';f/ ;g\ 2013 b]lv ;g\ 2020 ;Dd ljsl;t /fi6«x¿n] 8 
jif{sf] bf];|f] k|ltab\wtf cjlwleq cfÇgf] b]zsf] xl/t Uof“; 36fpg'kg]{ x'G5 .  

Sof]6f] cle;lGwcg';f/ xl/t u[x Uof “; pT;h{g sd ug]{ pkfox¿ M ljsl;t b]zx¿n] 7'nf 7'nf 
pb\of]ux¿ ;~rfng u/L cfÇgf] cfly{s ljsf; ub}{ cfPsf 5g\ . tL b]zx¿n] vlgh OGwg 
cTolws vkt u5{g\ . kmn:j¿k ljsl;t b]zx¿af6 g} xl/t u[x Uof“;sf] pT;h{g a9L x'G5 . 
To;nfO{ sd ug{ ;lhnf] 5}g . o; sfo{nfO{ ;/n agfpg Sof]6f] cle;lGwn] ljsl;t / 
ljsf;f]Gd'v b]zx¿nfO{ cGt/f{li6«o pT;h{g Jofkf/, ;+o'St  sfof{Gjog / :jR5 ljsf; k|lj|mof 
u/L ltg k|lj|mofdf sfo{ ug{ k|f]T;fxg u/]sf] 5 . 

jg ljgfzaf6 x'g] pT;h{g 36fpg] M  hnjfo' kl/j{tgsf] sf/s tTTjsf ¿kdf /x]sf] sfa{g 
cj;f];g / e08f/0f ug{ jg Ps k|efjsf/L ;|f]t xf] . o; ;Gbe{df w]/} xl/t u[x Uof“; pT;h{g 
ug]{ ljsl;t b]zx¿n] jg ljgfz sd ug{'k5{ . ;fy} tL b]zx¿n] jg ;+/If0f / Joj:yfkgdf 
cNkljsl;t / ljsf;f]Gd'v b]zx¿n] sfa{g a9L pT;h{g ug]{ ljsl;t b]zaf6 Ifltk"lt{ kfp“5g\ . 
o; lsl;dsf sfo{x¿ ug{ ljsl;t / ljsf;f]Gd'v b]zx¿ ;}b\wflGts ¿kdf ;xdt ePsf 5g\ . 

jfo' d08nsf txx¿ (Layers of Atmosphere) 

k[YjLsf] ;txaf6 dflylt/ prfO a9\b} hf“bf jfo' d08nLo txsf] 3gTj klg 36\b} hfG5 . jfo' 
d08ndf ljleGg Uof“;x¿sf] pkl:yltsf] sf/0f ;f}o{tfk ;~ro eO/xG5 . jfo' d08nLo txsf] 
3gTj, prfO / tfkj|mdsf]  cfwf/df o;nfO{ 5 txdf ljefhg ug{ ;lsG5 . tL lgDg k|sf/  
5g\ M  
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1. lgDg d08n (Troposphere) 

2. ;dtfk d08n (Stratosphere) 

3. dWo d08n (Mesosphere) 

4. tfkLo d08n (Thermosphere) 

5. aflx/L d08n (Exosphere) 

lgDg d08n (Troposphere) 

jfo' d08nsf] ;a}eGbf tNnf] tx lgDg d08n xf] . of] tx k[YjLsf] ;txaf6 nueu 16 km 
prfO;Dd km}lnP/ /x]sf] 5 . w|'jLo If]qdf o;sf] rf}8fO 8 b]lv 10 km / e"dWo /]vLo If]qdf 
16km ;Dd /x]sf] 5 . o; txdf gfO6«f]hg, clS;hg, sfa{g 8fOcS;fO8, hnjfik tyf w'nfsf 
s0fx¿ /x]sf x'G5g\ . k[YjLsf] jfo' d08nsf] nueu 95% cjojx¿ lgDg d08ndf /x]sf] 
cg'dfg 5 . lgDg d08nsf] ;a}eGbf dflyNnf] txnfO{ 6«f]kf]kh (tropopause) elgG5 . o; 
txsf] prfO a9]cg';f/ k|lt lsnf]ld6/df sl/a 6.50C tfkj|md 36\5 . of] j|md 6«f]kf]kh;Dd 
eO/xG5 . o; txdf prfO a9]cg';f/ tfkj|md kl/jt{g eO/xg] x'gfn] o;nfO{ kl/jt{g d08n 
(changeable layer)  klg elgG5 . dfgjLo lj|mofsnfksf] sf/0f lg:sg] w'nfsf s0fx¿ / 
w'jfn] o; txnfO{ gsf/fTds k|efj kfl//x]sf] 5 .  

;dtfk d08n (Stratosphere) 

k[YjLsf] lgDg d08neGbf dfly /x]sf] tx ;dtfk d08n xf] . of] tx k[YjLsf] ;txaf6 nueu 
16 b]lv 50km prfO;Dd km}lnP/ /x]sf] 5 . o; txdf cf]hf]g, gfO6«f]hg, clS;hg cflb d'Vo 
Uof“;x¿sf ¿kdf /x]sf x'G5g\ . ;dtfk d08nsf]] ;a}eGbf dflyNnf] txnfO{ :6«f6f]]kh 
(stratopause) elgG5 . o; txsf] prfO a9]cg';f/ tfkj|mddf j[b\lw x'“b} hfG5 . of] j|md 
:6«f6f]]kh;Dd eO/xG5 . o; txdf gu0o dfqfdf cf]l;nf]kg x'g] x'gfn] afbn sd aG5 . o; 
txsf] ljz]ifu/L 20 b]lv 30 km dfly k/fj}hgL ljls/0fsf] pkl:yltdf cf]hf]g Uof“;sf] tx 
lgdf{0f / ljgfz x'G5 . To;}n] o; txnfO{ cf]hf]gf]:km]o/ (ozonosphere) klg elgG5 . o; 
txn] 99% k/fj}hgL ;f}o{ ljls/0fnfO{ zf]if]/ lnG5 . kmn:j¿k tL xflgsf/s ljls/0fx¿ 
k[YjL;Dd cfOk'Ub}gg\ . o;n] ubf{ k[YjLdf k|f0fL / jg:kltx¿ af“Rg cg's"n jftfj/0f aG5 .  

dWo d08n (Mesosphere) 

;dtfk d08neGbf dflysf] jfo' d08nLo txnfO{ dWo d08n elgG5 . of] tx k[YjLsf] ;txaf6 
sl/a 50 b]lv 80 km dfly;Dd k}mlnP/ /x]sf] 5 . o; txdf xfjfsf] tx kftnf] x'G5 . o; 
txdf prfO a9]cg';f/ tfkj|md 36\b} hfG5 . of] ;a}eGbf lr;f] tx xf] . pNsfaf6 lg:s]sf tftf] 
Uof“;sf /]vfx¿ o; txdf b]lvG5g\ . o; d08nsf] ;a}eGbf dflyNnf] txnfO{ d];f]kh 
(mesopause) elgG5 . o; txdf s8f atf; axG5 . o:tf] atf; lxp“bdf klZrdaf6 k"j{tk{m  
/ jiff{ofddf k"j{af6 klZrdtk{m axG5 . 
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tfkLo d08n (Thermosphere) 

dWo d08neGbf dflysf] jfo' d08nLo txnfO{ tfkLo d08n elgG5 . of] tx k[YjLsf] ;txaf6 
sl/a 80 b]lv 720 km dfly;Dd k}mlnP/ /x]sf] 5 . o; txdf xfjfsf] tx kftnf] / xfjf sd 
x'G5 . o; txdf ;f}o{ ljls/0fsf] k|efj a9L kg]{ x'gfn] prfO a9]cg';f/ tfkj|md klg a9\b}  
hfG5 . o; txsf] tNnf] efudf gfO6«f]hg, clS;hg cflbsf c0f'x¿ ljR5]bg eO{ k/df0f' aG5g\ 
eg] o;sf] dflyNnf] txdf vf;u/L lxlnod / xfO8«f]hg x'G5g\ . o; txdf Uof“;sf c0f'x¿ 
cfof]gx¿df kl/0ft x'g] ePsfn] o;nfO{ cfof]gf]:km]o/ (ionosphere) elgG5 . o; d08nsf] 
;a}eGbf dflyNnf] txnfO{ ydf{]kh (thermopause)  elgG5 . 

aflx/L d08n (Exosphere) 

tfkLo d08neGbf dflysf] jfo' d08nLo txnfO{ aflx/L d08n elgG5 . of] tx k[YjLsf] ;txaf6 
sl/a 720 km eGbf dfly k}mlnP/ /x]sf] 5 . o; txnfO{ l;df k|b]z (fringe region) klg 
elgG5 . of] jfo' d08nsf] ;a}eGbf dflyNnf] tx xf] . o; txdf xfjf gu0o dfqfdf eP klg 
xfjfsf c0f' / k/df0f'x¿ Hofb} tLj| ultdf axG5g\ . oL c0f' / k/df0f'x¿sf] ult cTolws a9L 
x'g] ePsfn] ltgLx¿nfO{ k[YjLsf] u'?Tjfsif{0f zlStn] ;d]t k|efj kfg{ ;Sb}g . u'?Tjfsif{0faf6 
:jtGq ePsf c0f' / k/df0f'x¿ cGtl/Iftk{m k'mlTsG5g\ .  

cf]hf]g tx (Ozone layer) 

clS;hgsf ltg cf]6f k/df0f'x¿ /f;folgs k|ltlj|mofaf6 ldnL cf]hf]g ag]sf] x'G5 . jfo' 
d08ndf kfOg] clS;hgsf] c0f'nfO{ ;"o{sf] ljls/0fn] ljR5]bg u/L clS;hgsf] k/df0f'df kl/0ft 
ul/lbG5 . ToxL clS;hgsf] k/df0f' / clS;hgsf] c0f' ldn]/ cf]hf]g aG5 . ha of] of}lus 
cTolws dfqfdf jfo' d08nsf] ;dtfk d08ndf hDdf x'g hfG5, ta Toxf“ afSnf] tx lgdf{0f 
x'G5 . jfo' d08nsf] ;dtfk d08ndf ag]sf] o; txnfO{ cf]hf]g tx elgG5 . of] tx k[YjLsf] 
;txb]lv nueu 25 b]lv 40 km ;Dd k}mlnPsf] x'G5 . o;n] ;"o{af6 cfpg] sl/a 99 k|ltzt 
k/fj}hgL ljls/0fnfO{ cfk}m“n] zf]if]/ lnG5 . h;n] ubf{ xflgsf/s ljls/0fx¿ k[YjLsf] ;tx;Dd 
cfpg kfp“b}gg\ . To;}n] o; txnfO{ /Iff d08n (protective layer) elgG5 . o; txn] k[YjLsf] 
df};d / tfkj|md ;Gt'ng /fVg dxTTjk"0f{ e"ldsf lgjf{x u/]sf] x'G5 . 

cf]hf]g txsf] lgdf{0f / ljgfz 

O2                 ;"o{sf] ljls/0f O + O -kf/df0fljs clS;hg_ 

O2 + O  k/fj}hgL ls/0f O3 -cf]hf]g_ 

O3    k/fj}hgL ls/0f O2 + O 

lgDg d08ndf klg ldy]g / sfa{g df]gf]cS;fO8 h:tf Uof“;x¿ clS;hg Uof“;;“u ldn]/ cf]hf]g 
Uof“;sf] lgdf{0f x'G5 . To;}n] cf]hf]g Uof“; jfo' d08nsf] lgDg d08n / ;dtfk d08n u/L b'j} 
txdf km}lnPsf] x'G5 t/ o;sf] dfqf lgDg d08ndf lgs} yf]/} / ;dtfk d08ndf lgs} a9L eg] 
cjZo x'G5 . 
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cf]hf]g txsf] dxTTj (Importance of ozone layer) 

cf]hf]g txn] ;"o{af6 pT;lh{t clwsf+z xflgsf/s ljls/0fx¿nfO{ /f]S5 . h;n] ubf{ tL 
ljls/0fx¿ k[YjLsf] ;tx;Dd cfpg kfp“b}gg\ . o;n] k[YjLdf ePsf :ynLo, hnLo cflb 
kfl/l:ylts kb\wltnfO{ hf]ufpg ;xof]u u5{ . kmn:j¿k k|s[ltdf kfl/l:ylts k|0ffnLx¿ 
;Gt'lnt cj:yfdf /xG5g\ . o;n] hLjx¿df xflgsf/s ljls/0faf6 nfUg] ljleGg /f]uaf6 
arfp“5 .   

cf]hf]g txsf] x|f; (Depletion of ozone layer) 

cf]hf]g txnfO{ ljgfz ug]{ d'Vo /;fog Snf]/f] Çnf]/f]sfa{g (CFCs) xf] . o;sf ;fy} ldyfOn 
Snf]/f]kmd{ (methyl chloroform), sfa{g 6]6«fSnf]/fO8 (carbontetrachloride), ldyfOn 
a|f]dfO8 (methyl bromide) klg o;sf] ljgfzdf ;xof]u k'¥ofO/x]sf x'G5g\ . o; lsl;dsf 
Uof“;nfO{ xfjfn] p8fP/ jfo' d08ndf k'¥ofp“5 . oL of}lusx¿ Toxf“ nfdf] ;do;Dd /lx/xg] 
x'gfn] logLx¿ ljR5]bg x“'bf Snf]l/g, a|f]ldg cflb h:tf tTTjx¿ lg:sL cf]hf]g txnfO{ gi6  
u5{g\ .  

h:t} M 

CFCl3      uv rays CFCl2      

Cl+O3   ClO+O2  

2ClO          2Cl +O2 

 

gfO6«f]hgsf cS;fO8n] klg cf]hf]g;“u k|ltlj|mof u/L o;nfO{ gi6 u5{g\ .  

h:t} M  

NO+O3   NO2+O2  

2NO2+O3   N2O3 +2O2 

Snf]/f]Çnf]/f] sfa{gsf] cfljisf/ yf]d; ldh (Thomas Midgley, Junior) n] ;g\ 1928 df 
u/]sf x'g\ . o;nfO{  lr:ofpg] j:t', 3f]ns cflbsf] ¿kdf k|of]u ul/G5 . of] Ps /;folgs 
of}lus xf] . o;df sfa{g, xfO8«f]hg, Snf]l/g / Çnf]l/gsf k/df0f'x¿ /x]sf x'G5g\ . cf}b\of]lus 
/;fog ePsfn] o;sf] cfÇgf] k|fs[lts ;|f]t eg] 5}g . of] l:y/ (stable), ljiffSt gePsf]  
(non-poisonous), ck|HjngzLn (non- inflammable)  / ;:tf] (cheaper) x'G5 . of] Uof“; 
Pdf]lgof Uof“;eGbf klg ;:tf] x'G5 . To;sf/0f ;g\ 1955 b]lv o;nfO{ lr:ofpg] Uof“;sf ¿kdf 
k|of]u ul/“b} cfOPsf] 5 . ;g\ 1974 df k[YjLsf] jfo' d08ndf of] Uof“; /x]sf] tYo kTtf 
nufOPsf] lyof] . 
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dfgjåf/f pTkfbg ul/Psf /;folgs j:t'x¿ klg cf]hf]g tx x|f; x'gfsf sf/0f dflgG5g\ .  
CFC k|of]u u/L ag]sf j:t'x¿, h:t} M /]lk|mh]g]/]6/ (refrigerator), P/f];f]n :k|] Sofg 
(aerosol spray can) / Po/ slG8;g;{ (air conditioners) cflb x'g\ . o;}u/L Knfl:6s 
(plastics) Hjng x'“bf klg CFC Uof“; lg:sG5 . o;/L pT;h{g ePsf ljleGg Uof“;x¿ k[YjLsf] 
;txaf6 la:tf/} dfly km}lnO{ ;dtfk d08ndf k'U5g\ .  

cf]hf]g txsf] kftnf] x'g'df d'Vo /;fogsf ¿kdf CFCs nfO{ dflgG5 . t/ o;n] cfk}m“ cf]hf]g 
txnfO{ gi6 eg] ub}{g . o;n] ;"o{af6 pT;lh{t k/fj}hgL ljls/0fsf] pkl:yltdf /f;folgs 
k|ltlj|mofaf6 >ª\vnfab\w ¿kdf kf/df0fljs Snf]l/gx¿sf] pTkfbg u5{ . ltg} kf/df0fljs 
Snf]l/gx¿n] g} cf]hf]g txnfO{ gi6 u5{g\ . Ps kf/df0fljs Snf]l/gdf nueu Ps nfveGbf a9L 
c0f' gi6 ug]{ Ifdtf x'G5 . cf]hf]g c0f'nfO{ gi6 ug]{ Ifdtf kf/df0fljs Snf]l/gsf] c0f' / jfo' 
d08ndf CFC sf] dfqfdf lge{/ u5{ . t;y{ ;dtfk d08ndf hDdf ePsf] cf]hf]gsf] tx 
kftln“b} hfg'nfO{ cf]hf]g tx kftnLs/0f elgG5 . Snf]/f]Çnf]/f] sfa{g xl/t u[x k|efj tyf cf]hf]g 
txsf] ljgfz ug]{ sfo{df lhDd]jf/ 5 . ;g\ 1980 sf] bzssf] dWolt/ PG6fs{l6sf dxfb]zdfly 
cf]hf]g txdf x|f; cfPsf] kTtf nufOPsf] lyof] . CFC afx]s jfo' d08ndf kfOg] xfO8«f]S;fO8 
cfof]g / gfOl6«s cS;fO8 h:tf Uof“;x¿n] klg cf]]hf]g tx gi6 ul//x]sf 5g\ . 

cf]hf]g tx x|f;sf c;/ (Effect of depletion of ozone layer) 

cf]hf]g txsf] x|f; ePdf ;f}o{ k/fa}hgL ljls/0f a9L dfqfdf k[YjLsf] ;txdf cfpg ;S5g\ . 
o;n] h}ljs tyf ef}lts kIfx¿nfO{ c;/ k'¥ofp“5 . cf]hg tx x|f;af6 x'g] c;/x¿ lgDgfg';f/ 
5g\ M 

1. :jf:Yodf kg]{ c;/ M k/fa}hgL ljls/0fsf] c;/n] dflg;sf] cf“vfdf df]tLljGb' u/fp“5 . 
 o;n] hLjhGt'sf] z/L/ kf]Ng], 5fnf lrl/g] tyf 5fnfsf] SofG;/ x'g] ;Defjgf x'G5 . 
 dflg;df /f]uaf6 aRg ;Sg] k|lt/Iff k|0ffnL klg IfL0f x'G5 . ;fy} o;n] 
 hLjhGt'sf] k|hgg Ifdtfdf klg sdL Nofp“5 . 

2. af]6 la?jfdf kg]{ c;/ M cf]hf]g txsf] ljgfzn] ubf{ k[YjLdf cfpg] k/fj}hgL ljls/0fn] 
 af]6 la?jfsf] j[b\lwdf afwf k'¥ofp“5 . af]6 la?jfsf] k|sfz ;+in]if0f k|lj|mofdf klg 
 cj/f]w Nofp“5 . h;n] ubf{ s[lif pTkfbgdf sdL cfp“5 . hLjx¿sf] j[b\lwdf afwf k'Ug'sf] 
 ;fy} ltgLx¿sf] k|hgg Ifdtf klg 36\5 .  

3. tfkj|mddf j[b\lw M cf]hf]g txsf] ljgfzn] ubf{ k/fa}hgL ls/0fx¿ a9L dfqfdf k[YjLdf 
 cfp“5g\ . ;"o{af6 cfPsf] tfk ;~ro eO{ xl/t u[x k|efj a9\g'sf ;fy} k[YjLdf a9L tfk 
 ;~ro x'G5 . kmn:j¿k k[YjLsf] tfkj|md j[b\lw x'g hfG5 . tfkj|md j[b\lw x'“bf lx“p 
 klUnP/ 8'afgsf] ;d:of cfp“5 . 

4. kfl/l:ylts k|0ffnLdf c;/ M o;n] kfl/l:ylts k|0ffnLsf tTTjx¿nfO{ c;/ kfg]{ x'“bf 
 kfl/l:ylts k|0ffnL c;Gt'lnt x'G5 . 
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cf]hf]g txsf] ;+/If0f ug]{ tl/sf (Ways to protect ozone layer) 

Snf]/f]Çnf]/f] sfa{g cf]hf]g tx ljgfzsf] k|d'v sf/0f ePsfn] o;sf] ;+/If0fsf nflu Snf]/f]Çnf]/f] 
sfa{g k|of]u x'g] oGq tyf ;fwgx¿sf] k|of]u sd ug'{k5{ . o;sf] abnf xfO8«f]Çnf]/f] sfa{g 
k|of]u ug{ k|f]T;flxt ug'{k5{ . gfO6«f]hg dnsf] k|of]u sd ug'{k5{ . ljb\o'tLo ;jf/L ;fwgx¿sf] 
k|of]u ug'{k5{ .  

cf}b\of]lus Uof“; (Industrial gas) 

cf}b\of]lus pTkfbg k|lj|mofdf ljleGg ljiffn' Uof“;x¿, sfa{lgs of}lusx¿, ;Nkm/ 8fOcS;fO8, 
sfa{g 8fOcS;fO8, sfa{g df]gf]cS;fO8, gfO6«;cS;fO8 klg pTkfbg x'G5g\ . ;fy} w'nfsf 
s0fx¿, kfgL, w'“jf, 7f]; kmf]xf]/ klg lg:sG5g\ . oL ;a} k|b"ifsx¿n] jfo' d08nnfO{ k|b"lift 
u/fp“5g\ . pb\of]ux¿af6 lgl:sg] k|b"ifsx¿af6 k|ltlj|mof eO{ cGo k|b"ifsx¿ aG5g\ . 
pbfx/0fsf nflu cf}b\of]lus pTkfbg k|lj|mofdf lg:s]sf] gfO6«f]hg 8fOcS;fO8 clS;hgsf] 
pkl:yltdf kfgLdf ldl;“bf gfOl6«s cDn / ;Nkm/ 8fOcS;fO8 kfgLdf ldl;“bf ;NÇo'/; cDn 
aG5 . pSt ;Nkm/ 8fOcS;fO8 clS;hg;“u k|ltlj|mof u/L ;Nkm/ 6«fOcS;fO8 aG5, h'g 
kfgLdf ldl;“bf ;NÇo'l/s cDn aG5 / jiff{sf] kfgL;“u} k[YjLdf em5{ . o;nfO{ lgDgfg';f/ 
;dLs/0fdf b]vfpg ;lsG5 M 

4NO2 +2H2O + O2 4HNO3 -gfOl6«s cDn_ 

SO2 +H2O     H2SO3 -;NÇo'/; cDn_ 

2SO2 + O2   2SO3 -;Nkm/ 6«fOcS;fO8 _ 

SO3 +H2O      H2SO4 -;NÇo'l/s cDn_ 

cf}b\of]lus Uof“;sf c;/x¿ (Effects of industrial gas) 

1. pb\of]ux¿af6 lg:s]sf] Uof“;n] l/“u6f nfUg], 6fpsf] b'Vg], cf“vf lrnfpg], vf]sL nfUg] 
3f“6Ldf ;d:of x'g], 5ftL b'Vg] x'g'sf ;fy} kmf]S;f]sf] SofG;/;d]t u/fp“5 . 

2. sfa{g df]gf]cS;fO8n] z/L/sf tGt'x¿df kf/jxgsf] ;d:of u/fp“5 . Zjf; k|Zjf; 
;DaGwL /f]ux¿ a|f]GsfOl6;, bd cflb nfUg ;S5g\ . 

3. jfo' k|b"if0fsf] sf/0fn] ubf{ dfgjLo df+;k]zLsf] sfo{df afwf k'¥ofp“5 . 

4. s'g} cf}b\of]lus Uof“;x¿n] cDn jiff{ u/fpg] x'“bf o;n] wft' / r'g9'ª\ufaf6 ag]sf] 
;+/rgfnfO{ gi6 u5{ . 

5. jfo' d08ndf CO2 sf] dfqfdf j[b\lw x'“bf Unf]an jfld{ª x'G5 . 
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;f/f+z 

1. hnjfo' kl/jt{gsf c;/ Go"gLs/0fsf nflu ul/Psf  /fli6«o k|of;x¿df /fli6«o ;~rf/ 
 k|ltj]bg, hnjfo' kl/jt{g gLlt, 2067, hnjfo' kl/jt{g ;dfg's"ng /0fgLlts sfo{j|md, 
 /fli6«o cg's"ng sfo{j|md, hnjfo' kl/jt{g ;DaGwL :yfgLo cg's"ngsf sfo{j|md cflb 
 5g\ . 
 
2. hnjfo' kl/jt{gsf c;/ Go"gLs/0fsf nflu ul/Psf cGt/f{li6«o k|of;x¿df hnjfo' 
 kl/jt{g ;DaGwL ;+o'St /fi6« ;ª\3Lo dxf;lGw, hnjfo' kl/jt{g ;DaGwL hfgsf/ kIf 
 /fi6«x¿sf] ;Dd]ng, Ph]G8f 21, cGt/;/sf/L d~r, Sof]6f] cle;lGw, Sof]6f] k|f]6f]sn
 cg';f/ xl/t u[x Uof“; pT;h{g sd ug]{ pkfox¿, jg ljgfzaf6 x'g] pT;h{g 36fpg] 
 h:tf k|of;x¿ 5g\ . 

3. k[YjLsf] jl/kl/ /x]sf] xfjfsf] afSnf] txnfO{ jfo' d08n elgG5 .  jfo' d08nLo txsf] 
3gTj, prfO / tfkj|mdsf] cfwf/df o;nfO{ lgDg d08n, ;dtfk d08n, dWo d08n, 
tfkLo d08n / aflx/L d08n u/L 5 txdf ljefhg ul/Psf] 5 . 

4. lgDg d08n k[YjLsf] ;txaf6 sl/a 16 km dfly;Dd km}lnP/ /x]sf] 5 . o; txsf] 
prfO a9]cg';f/ k|lt lsnf]ld6/df sl/a 6.50C tfkj|md 36\5 . o; txdf prfO 
a9]cg';f/ tfkj|md kl/jt{g eO/xg] x'gfn] o;nfO{ kl/jt{g d08n klg elgG5 . 

5. ;dtfk d08n sl/a 16 km b]lv 50 km prfO;Dd k}mlnP/ /x]sf] 5 . o; txdf cf]hf]g 
tx kfOG5, h;n] k/fj}hgL ljls/0f zf]if]/ lnG5 . kmn:j¿k o; txdf prfO a9]cg'';f/ 
tfkj|mddf klg j[b\lw x'G5 . cf]hf]g tx kfOg] x'gfn] o;nfO{ cf]hf]gf]:km]o/ elgG5 . 

6. dWo d08n k[YjLsf] ;txaf6 sl/a 50 km b]lv 80 km dfly;Dd k}mlnP/ /x]sf] 5 . 
o; txdf prfO a9]cg';f/ tfkj|md 36\b} hfG5 . of] tx ;a}eGbf lr;f] tx xf] .  

7. tfkLo d08n k[YjLsf] ;txaf6 sl/a 80km b]lv 720 km dfly;Dd k}mlnP/ /x]sf]  
5 . o; d08ndf ;f}o{ ljls/0fsf] k|efj a9L kg]{ x'gfn] prfO a9]cg';f/ tfkj|md a9\b} 
hfG5 . o;df Uof“;sf c0f'x¿ cfof]gx¿df kl/0ft x'g] ePsfn] o;nfO{ cfof]gf]:km]o/ klg 
elgG5 .  

8. aflx/L d08n k[YjLsf] ;txaf6 sl/a 720 km eGbf dfly k}mlnP/ /x]sf] 5 . o; txnfO{ 
lk|mGh If]q klg elgG5 . of] jfo' d08nsf] ;a}eGbf dflyNnf] tx xf] . o; txdf xfjf 
gu0o dfqfdf eP klg xfjfsf c0f' / k/df0f'x¿ Hofb} tLj| ultdf axG5g\ .  

9. clS;hgsf ltg cf]6f k/df0f'x¿ /f;folgs k|ltlj|mofaf6 ldnL cf]hf]g ag]sf] x'G5 . jfo' 
d08ndf kfOg] clS;hgsf] c0f'nfO{ ;"o{sf] ljls/0fn] ljR5]bg u/L clS;hgsf] k/df0f'df 
kl/0ft ul/lbG5 . ToxL clS;hgsf] k/df0f' / clS;hgsf] c0f' ldn]/ cf]hf]g aG5 . o;n] 
;"o{af6 cfpg] sl/a 99 k|ltzt k/fj}hgL ljls/0fnfO{ cfk}m“n] zf]if]/ lnG5 . To;}n] o; 
d08nnfO{ /Iff d08n elgG5 .  
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10. cf]hf]g txnfO{ ljgfz ug]{ d'Vo /;fog Snf]/f]Çnf]/f] sfa{g xf] . o;sf ;fy} ldyfOn 
Snf]/f]kmd{, sfa{g 6]6«fSnf]/fO8, ldyfOn a|f]dfO8n] klg cf]hg txsf] ljgfzdf ;xof]u 
k'¥ofO/x]sf x'G5g\ .  

11. cf]hf]g txsf] ljgfzaf6 dfgj :jf:Yo, af]6 la?jf, tfkj|md j[b\lw, kfl/l:ylts k|0ffnLdf 
c;/ b]lvg] u5{ .  

12. pb\of]ux¿af6 lgl:sg] sfa{g 8fOcS;fO8, ;Nkm/ 8fOcS;fO8, gfO6«; cS;fO8nufot 
cGo Uof“;x¿n] jfo' k|b"if0f u/fp“5g\ .  

cEof; 

-s_  tnsf ax' j}slNks k|Zgx¿sf] ;xL pTt/df l7s -√_ lrx\g nufpg'xf];\ M 

 1.  g]kfnsf] hnjfo' ;dfg's"ng /0fgLlts sfo{j|mdnfO{ slt If]qdf ljefhg ul/Psf]  
5 <  

  (i)  3 (ii)  4 

  (iii)  5 (iv)  6 

 2.  s'g s'g s'/fx¿nfO{ cfwf/ agfO{ jfo' d08nnfO{ lgDg d08n, ;dtfk d08n, 
dWo d08n, tfkLo d08n / aflx/L d08n u/L 5 efudf ljefhg ul/Psf] 5 < 

  (i)  3gTj / prfO (ii)  3gTj / tfkj|md 

  (iii)  3gTj, prfO / tfkj|md (iv)  3gTj / cfb|tf  

 3. tnsf dWo] s'g rflx“ jfo' d08nLo txnfO{ kl/jt{g d08n elgG5 < 

  (i)  lgDg d08n (ii)  ;dtfk d08n 

  (iii)  dWo d08n (iv)  tfkLo d08n 

 4. tnsf dWo] s'g rflx“ jfo' d08nLo txnfO{ /Iff d08n elgG5 / lsg < 

  (i) lgDg d08n lsgeg] o;n] k/fj}hgL ljls/0faf6 hLjx¿nfO{ arfp“5 . 

  (ii) ;dtfk d08n  lsgeg] o;n] k/fj}hgL ljls/0faf6 hLjx¿nfO{ arfp“5 .  

  (iii) dWo d08n lsgeg] o;n] k/fj}hgL ljls/0faf6 hLjx¿nfO{ arfp“5 . 

  (iv) tfkLo d08n lsgeg] o;n] k/fj}hgL ljls/0faf6 hLjx¿nfO{ arfp“5 .  

 5. cf]hf]g txnfO{ ljgfz ug]{ d'Vo /;fog Snf]/f]Çnf]/f] sfa{g xf] . o;sf] ljgfzdf 
lhDd]jf/ cGo Uof“;x¿ tnsf dWo] s'g s'g x'g\ < 
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  (i) ldyfOn Snf]/f]kmd{ / clS;hg 

  (ii) ldyfOn Snf]/f]kmd{ / sfa{g 6]6«fSnf]/fO8 

  (iii) ldyfOn Snf]/f]kmd{ / ldyfOn a|f]dfO8 

  (iv) ldyfOn Snf]/f]kmd{, sfa{g 6]6«fSnf]/fO8, ldyfOn a|f]dfO8   

 6. pb\of]ux¿af6 lg:sg] ;Nkm/ 8fOcS;fO8af6 s;/L  ;NÇo'l/s cDn aG5 < 

  (i) ;Nkm/ 8fOcS;fO8n] clS;hg;“u k|ltj|mof u/L ;NÇo'l/s cDn aG5 . 

  (ii) ;Nkm/ 8fOcS;fO8n] kfgL;“u k|ltlj|mof u/L ;NÇo'l/s cDn aG5 . 

  (iii) ;Nkm/ 8fOcS;fO8n] j|mdzM clS;hg / clS;hg;“u k|ltlj|mof u/L 
 ;NÇo'l/s cDn aG5 .  

  (iv) ;Nkm/ 8fOcS;fO8n] j|mdzM clS;hg / kfgL;“u k|ltj|mof u/L  ;NÇo'l/s 
 cDn aG5 .  

-v_  tnsf k|Zgx¿sf] ;xL pTt/ n]Vg'xf];\ M 

1. hnjfo' kl/jt{g ;DaGwL s'g} 5 cf]6f /fli6«o k|of;x¿sf] ;"rL agfO{ s'g} 3 sf] 
 JofVof ug{'xf];\ . 
 

 2. hnjfo' kl/jt{g ;DaGwL s'g} 5 cf]6f cGt/f{li6«o k|of;x¿sf] ;"rL agfO{ s'g}  
3 sf] AofVof ug{'xf];\ . 

 3. jfo' d08n eg]sf] s] xf] < o;sf ljleGg txx¿sf] gfd n]Vg'xf];\ . 

 4. cf]hf]g txsf] kftlng' eg]sf] s] xf] < of] tx ljgfzsf b'O{ cf]6f sf/0fx¿  
  n]Vg'xf];\ . 

 5. cf]hf]g txsf] kftln“bf x'g] c;/x¿ a'“bfut ¿kdf pNn]v ug'{xf];\ . 

6. Snf]/f]Çnf]/f] sfa{gn] cf]hf]g txnfO{ s;/L  ljgfz u5{, j0f{g ug{'xf];\ . 

7. jfo' d08ndf /x]sf] cf]hf]g txdf Kjfn k/]df ;hLj k|f0fLx¿df s] c;/ knf{,  
  n]Vg'xf];\ . 

8. xfd|f] b}lgs hLjgdf CFC sf] k|of]unfO{ sd ug'{ kgf{sf 2 cf]6f sf/0fx¿ 
  n]Vg'xf];\  . 
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 9. olb ;"o{df nfdf] ;do;Dd z/L/sf efux¿ gfª\u} /flvof] eg] 5fnf kf]Ng] /  
  5fnfsf] SofG;/ x'g] h:tf ;d:ofx¿ b]vf k5{g\ eg] o;sf] cfwf/df tnsf  
  k|Zgx¿sf] hjfkm lbg'xf];\ M 

  (i) o;sf] sf/0f s] xf]nf / o; cj:yfdf jftfj/0fdf s] c;/ b]lvPnf,
 n]Vg'xf];\ . 

  (ii) dflysf] cj:yfaf6 aRg s] ug'{knf{ < 

 10. cf}b\of]lus Uof“;af6 s;/L k|b"if0f x'G5 < JofVof ug{'xf];\ . 

 11. cf}b\of]lus Uof“;sf] k|b"if0faf6 x'g] s'g} 4 cf]6f c;/x¿ n]Vg'xf];\ .  

 12. km/s n]Vg'xf];\ M 

  (i) lgDg d08n / ;dtfk d08n 

  (ii) ;dtfk d08n / tfkLo d08n 

  (iii) lgDg d08n / dWo d08n 

kl/of]hgf sfo{ 

1. tkfO{“ a;f]af; u/]sf] If]qdf hnjfo' kl/jt{gsf] c;/nfO{ sd ug{ 6]jf k'¥ofpg] s] s:tf 
 lsl;dsf ultljlw 5g\ < tL ultljlwx¿sf] af/]df ;f]wvf]h u/L k|ltj]bg tof/  
 kfg'{xf];\ . 
 
2. jfo' d08nsf] ljleGg txnfO{ juL{s/0f u/L ltgLx¿sf] k[YjLsf] ;txaf6 b'/L, tfkj|mdsf] 
 l:ylt, Toxf“ x'g] ultljlw / ltgsf ljif]ztfx¿ tflnsfdf n]Vg'xf];\ . oL tYox¿sf] 
 cfwf/df jfo' d08nsf] txsf] lrq sf]/L o;af/] ;f/f+z n]Vg'xf];\ . 

zAbfjnL 

cf]hf]g M clS;hgsf ltg cf]6f k/df0f'x¿ /f;folgs k|ltlj|mofaf6 ldn]/ ag]sf] of}lus 

kh M b'O{ d08n 5'6\ofpg] xfjfsf] kftnf] tx 

ck|hjngzLn M /fd|/L gaNg]  

df]tLljGb' M cf“vfdf nfUg] /f]u  

Snf]/f]kmd{ M cf]hf]g tx gi6 ug]{ Ps /;fog 
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PsfO  23  a|x\df08df k[YjL (The Earth in the Universe) 

xfd|f] j/k/ /x]sf] cToGt ljzfn If]qnfO{ a|x\df08 
elgG5 . o; a|x\df08df k[YjL, ;"o{, rGb|, u|x tf/f,  
tf/fk'~h, tf/f d08n cflb /x]sf x'G5g\ . ;f}o{ d08n 
/x]sf] tf/fk'~hnfO{ cfsfz uª\uf tf/fk'~h (milky 
way galaxy) elgG5 . a|x\df08df nueu 1022 
tf/fx¿ cl:tTjdf /x]sf] cg'dfg ul/Psf] 5 . To;dWo] 
s'g} tf/fx¿ clt 7'nf (super giants), s'g} 7'nf 
(giants), s'g} demf}nf (medium) / s'g} ;fgf (small) 
5g\ . ;"o{ Ps demf}nf vfnsf] tf/f xf] . o; PsfOdf 
xfdL ;f}o{ d08nsf] agf]6 / cfsf/, k'R5]«tf/f, pNsf, 
tf/fk'~h, /fzL d08n ;DaGwL 5f]6s/Ldf cWoog ug]{ 
5f}“ . 

;f}o{ d08n (Solar system) 

;"o{ / ;"o{sf] kl/j|mdf ul//x]sf u|xx¿ (planets), pku|xx¿ (satellites) nufot lzz'u|x 
(asteroids), w"d|s]t'x¿ (comets), pNsflk08 (meteorites), u|xx¿sf lardf 5l/P/ /x]sf 
ljb\o't\ rfh{o'St k/df0f' KnfHdf / w'nfsf s0fx¿ cflb ldn]/ ;f}o{ d08n ag]sf] x'G5 . ;f}o{ 
d08nsf] s]Gb|df ;"o{ /x]sf] 5 . ;"o{n] cfÇgf] u'?Tjfsif{0f zlStn] ubf{ ;f}o{ kl/jf/leqsf ;a} 
;b:ox¿nfO{ ;d]6]/ /fv]sf] 5 . 

 

 

  

tkfO{“nfO{ yfxf 5 < 

;f}o{ d08neGbf aflx/ cGo 
tf/fx¿df klg u|xx¿ ePsf] 
k|df0f e]l6Psf] 5 . ;g\ 1994 
df cd]l/sL Hof]ltlj{b\ 
cn]Sh]G8/ jN;fg 
(Alexander Wolszcan) n] 
Pp6f kN;f/ tf/fdf ltg cf]6f 
u|xx¿ /x]sf] 3f]if0ff u/]sf  
lyP .  

lrq 23.1 
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;"o{  (The Sun) 

;f}o{ d08nsf] s]Gb|df /x]sf] ;"o{ Ps demf}nf vfnsf] tf/f (medium sized star) xf] . ;f}o{ 
d08ndf ;a}eGbf 7'nf] lk08 ;"o{sf] 5 . h;sf] lk08 nueu 1.99 x 1030 kg 5 . o;sf] cf};t 
Jof; 1.3924x106 km 5 eg] of] cfsfz uª\uf tf/fk'~h -milky way galaxy_ sf] s]Gb|af6 
2.5 x 104 k|sfz jif{ 6f9f /x]sf] 5 . ;"o{ / k[YjLlarsf] b'/L 1.5 x 108 km 5 . o;sf] 
;fk]lIfs 3gTj (relative density) 1.41 5 . o;sf] ;txsf] cf};t tfkj|md (surface 
temperature) nueu 57000C / sf]/sf] tfkj|md (core temperature) 1.5 x 107 0C ePsf] 
cg'dfg ul/Psf] 5 . ydf]{Go'lSno/ Ço'hg k|ltlj|mof (thermonuclear fusion reaction) åf/f 
;"o{af6 lg/Gt/ ¿kdf tfk / k|sfz zlSt lgl:s/x]sf] x'G5 . ;"[o{af6 vf;u/L b[Zo k|sfz 
(visible waves), OGk|mf/]8 (infra red), cN6«fEjfOn]6 (ultraviolet), PS;/] /]l8of] t/ª\u  
(x-rays) tyf cGo ljls/0fx¿ rf/}lt/ k}mlnPsf x'G5g\ . KnfHdf (plasma) gfd ul/Psf 
rfh{o'St Uof“;Lo cfof]gx¿ (charged particles) sf] wf/ ;f}o{ atf; (solar wind) sf ¿kdf 
pT;h{g eO/x]sf] x'G5 . ;f}o{ atf;sf] j]u (speed) sl/a 500 km/s x'G5 . ;"o{df xfO8«f]hgsf] 
dfqf sl/a 70 k|ltzt 5 . o;sf] cfo' xfO8«f]hgsf] dfqfdf lge{/ u5{ . 

u|xx¿ (Planets) 

;f}o{ d08ndf /x]sf ;a} u|xx¿n] ;"o{sf] rf/}lt/ kl/j|mdf u5{g\ . ;"o{sf] glhsb]lv 6f9f;Dd 
lgDg j|mddf u|xx¿ /x]sf 5g\ M a'w (Mercury), z'j|m (Venus), k[YjL (Earth), dª\un 
(Mars), a[x:klt (Jupiter), zlg (Saturn), c?0f (Uranus) / j?0f (Neptune) . oL 
u|xx¿dWo] a'w, z'j|m, k[YjL / dª\unnfO{ leqL u|xx¿ (inner planets) / a[x:klt, zlg, c?0f 
/ a?0fnfO{ aflx/L u|xx¿ (outer planets) elgG5 . cf7 u|xx¿dWo] a'w / z'j|mafx]s c¿ 
;a}sf pku|xx¿ (satellites) 5g\ . ;a} u|xx¿ ;"o{sf] jl/kl/ 3'Dg] ePsfn] tf/fx¿lar 
logLx¿sf] :yfg kl/jt{g eO/xG5 . To;}n] cª\u|]hLdf logLx¿sf] gfd Knfg]6 (planet) ePsf] 
xf], h;sf] cy{ lu|s efiffdf 3'dGt] (wanderer) x'G5 .  

u|xx¿af/] s]xL hfgsf/L  

cf7 cf]6f u|xx¿n] ;"o{sf] rf/}lt/ cfcfÇgf] sIf (orbit) 
df kl/j|mdf u5{g\ . oL u|xx¿sf] cfÇg} ult, tfkj|md, 
jfo' d08n, pku|xx¿ cflb x'G5g\ . 

a'w (Mercury) 
a'w ;f}o{ d08nsf] ;aeGbf ;fgf] / ;"o{af6 glhs /x]sf] 
u|x xf] . oxL sf/0f o; u|xnfO{ 6]ln:sf]klagf b]Vg uf/f] 
x'G5 . of] klZrdL cfsfzdf ;"of]{bo x'g'k"j{ jf 
;"of{:tkl5 5f]6f] ;dosf nflu b]lvG5 . o; u|xsf] jfo' 
d08n / pku|x 5}g .  

o; u|xsf] ;txdf j|m]6/ (craters) 5g\ . of] u|x ;"o{af6 
5.8x107 km 6f9f 5 . c¿ u|xeGbf l56f] 88 lbgdf lrq 23.2 
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o;n] ;"o{sf] kl/j|mdf u5{ . cfÇgf] cIfdf 59 lbgdf Ps 
k6s 3'D5 . o; u|xsf] Pp6f efu ;w}“ ;"o{lt/ kmls{P/ 
/x]sf] x'G5 . o;sf] Jof; 4851 km / tfkj|md 4270C-
1700C lardf x'G5 . 

z'j|m  (Venus) 

of] u|x k[YjLsf] ;a}eGbf glhs /x]sf] u|x xf] . of] u|xsf] 
lk08 / cfsf/ k[YjLs} hq} ePsfn] o;nfO{ k[YjLsf] 
h'DNofxf u|x (twin planet) elgG5 . of] ;f}o{ d08ndf 
ePsf] ;aeGbf rxlsnf] u|x (brightest planet) klg  
xf] . o;nfO{ a]n'sf klZrdL cfsfzdf / laxfg k"jL{ 
cfsfzdf b]Vg ;lsG5 . To;}n] o; u|xnfO{ dlg{ª / 
Olelgª :6f/ (morning and evening star) elgG5 . 
of] u|xdf klg k[YjLaf6 x]bf{ sfnf bfux¿ b]lvG5g\ . of] 
u|x ;"o{af6 10.7 x 107 km 6f9f 5 eg] o;sf] Jof; 
12035 km 5 . o; u|xn] nueu 225 lbgdf ;"o{sf] 
kl/j|mdf u5{ eg] nueu 243 lbgdf cfÇgf] cIfdf Ps 
k6s 3'D5 . o; u|xsf pku|xx¿ 5}gg\ . o; u|xsf] jfo' 
d08ndf CO2 sf] afSnf] dfqf / H2SO4  sf] afbn 
kfOG5, h;n] ;f}o{ ljls/0f zf]if]/ lnG5 / tftf]  
agfp“5 . o; u|xsf] tfkj|md 4800C ;Dd x'G5 .  

k[YjL (Earth) 

;"o{af6 b'/Lsf] lx;fan] k[YjL t];|f] :yfgdf k5{ / 
cfsf/sf] lx;fan] of] kfrf}“ :yfgdf k5{ . o; u|xsf] 
;txsf] cf};t tfkj|md nueu 15 0C 5 . u|xx¿dWo] 
hLjx¿sf nflu cg's'n u|x klg oxL xf] . o; u|xdf 71 
k|ltzt kfgL, 21 k|ltzt clS;hg  5 . o; u|xsf] Jof; 
sl/a 12,672 km 5 eg] o;sf] Ps k|fs[lts pku|x 
rGb|df 5 . of] u|x ;"o{af6 14.88 x 107 km 6f9f /x]sf] 
5 . o; u|xn] nueu 365 lbgdf ;"o{sf] kl/j|mdf u5{ 
eg] cfÇgf] cIfdf 3'Dg nueu 24 306f nufp“5 . 

  

lrq 23.3 
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dª\un u|x  (Mars) 
b'/Lsf] lx;fan] ;"o{af6 rf}yf] :yfgdf dª\un u|x k5{ . 
Jof;sf] lx;fan] k[YjLsf] eGbf o;sf] Jof; nueu cfwf 
hlt 5 . o;sf] ;tx k[YjLaf6 6]ln:sf]ksf] ;xfotfn] 
lj:t[t ¿kdf b]Vg ;lsG5 . of] u|xsf b'O{ cf]6f 
pku|xx¿ l8df]; (deimos) / kmf]af]; (phobos) 5g\ . 
o; u|xsf] Jof; nueu 6,742 km 5 eg] of] u|x 
;"o{af6 nueu 22.56 x 107 km b'/L 6f9f 5 . o; 
u|xnfO{ ;"o{sf] jl/kl/ Ps rSs/ nufpg 687 lbg 
nfU5 . lbgsf] ;dodf o; u|xsf] tfdj|md k[YjLsf] 
tfkj|md;“u ldNbf]h'Nbf] ePklg /ftdf tfkj|md -38 0C 
;Dd tn em5{ . o; u|xdf CO2 sf] dfqf a9L / O2 sf] 
dfqf sd 5 . cfÇgf] jl/kl/ Ps k6s 3'Dg o;nfO{  
24 306f 37 ldg]6 nfU5 .  

of] u|xsf] /ª lkmSsf /ftf] ePsfn] cfsfzdf ;lhn} lrGg ;lsG5 . lndf]lg6 (limonite) 
gfdsf] lkmSsf /ftf] /ªsf] vlgh ePsf] r6\6fg / w'nfsf sf/0fn] o;sf] /ª /ftf] b]lvPsf] 
cg'dfg ul/G5 . o; u|xdf 7'nf vfN8fx¿ / Hjfnfd'vLx¿ klg b]lvG5g\ . o;sf] Ps ltxfO 
efudf sfnf bfux¿ b]lvG5g\ . kfgL geP klg o;nfO{ dª\un u|xsf ;d'b|x¿ egL gfd lbPsf] 
5 . o; u|xdf b'O{k6\l6 ;]tf w|'jLo 6f]kLx¿ (polar caps) b]lvG5g\ . 

a[x:klt (Jupiter) 
of] u|x ;f}o{ d08nsf] ;a}eGbf 7'nf] u|x xf] . of] 
k[YjLeGbf nueu 319 u'0ff 7'nf] 5 . of] u|xsf] jfo' 
d08ndf d'Votof xfO8«f]hg / lxlnod kfOG5 . o;sf] 
aflx/L efu ldy]g / Pdf]lgofsf] afSnf] afbnsf] txn] 
9fs]sf] x'gfn] o;sf] ;txnfO{ aflx/af6 b]Vg ;ls“b}g . 
o; u|xdf ;a}eGbf w]/} 67 cf]6f pku|xx¿ 5g\ . o; 
u|xsf] Jof; nueu 1.13904x 106 km 5 eg] of] u|x 
;"o{af6 76.8 x 107 km 6f9f /x]sf] 5 . o; u|xn] 
;"o{sf] kl/j|mdf ug{ nueu 12 jif{ ;do nufp“5 eg] 
cfÇgf] jl/kl/ 3'Dg 9 306f 55 ldg]6 nufp“5 . o; 
u|xsf] cf};t tfkj|md -1430C /x]sf] 5 . 

a[x:kltsf] afbndf Pp6f /ftf] bfu (red spot) b]Vg 
;lsG5 . Hof]ltlj{b\x¿n] of] /ftf] bfu jfo' d08nLo 
t'kmfg (hurricane) h:tf] u8a8Lsf] sf/0fn] k}bf ePsf] 
cg'dfg u/]sf 5g\ . 

  

lrq 23.5 
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zlg  (Saturn) 

of] u|x a[x:kltkl5sf] bf];|f] 7'nf] u|x xf] . of] u|x ltg 
cf]6f r]K6f cfsf/sf rSsfx¿n] 3]l/Psf x'G5g\ . k|To]s 
rSsfdf ;;fgf ljefhgx¿ b]lvG5g\ . oL rSsfx¿ 
u|xsf] rf/}lt/ 3'ld/x]sf a/kmsf 6'j|mfx¿af6 ag]sf  
x'G5g\ . of] u|x a[x:kltkl5sf] ;a}eGbf a9L cfÇgf] 
cIfdf 3'Dg] u|x xf] . of] u|xn] cfÇgf] cIfdf 3'Dg 10 
306f 30 ldg]6 nufp“5 . of] u|xn] sIfLo w/ftn;“u 
270 sf]0f agfP/ 9Ns]sf] x'G5 . To;sf/0f ;a} 7fp“df 
lbg / /ft a/fa/ x'+“b}g . rSsfx¿ afx]s zlg u|xsf 
62 cf]6f pku|xx¿ 5g\ . logLx¿dWo] ;a}eGbf 7'nf] 
pku|x 6fO6g (titan) xf], h;sf] Jof; 5,140 km 5 .  

c?0f (Uranus) 
of] u|x ;a}eGbf klxn] kTtf nfu]sf] u|x xf] . of] u|x 
;"o{af6 nueu 288 x 107 km 6f9f /x]sf] 5 . o;sf] 
Jof; sl/a 50442 km 5 . o;sf] jfo' d08ndf 
xfO8«f]hg, lxlnod tyf ldy]g Uof“;x¿ kfOG5 . o;sf] 
;txsf] tfkj|md -216 0C hlt 5 . of] u|x Uof“; / t/n 
kbfy{af6 ag]sf] 5 . of] u|x 7f]; geO{ dl;gf ldy]g 
dl0fex¿sf] afbnn] ag]sf] 5 . oL dl0fex¿ u|xsf] jfo' 
d08naf6 lylu|P/ ag]sf x'g\ . k[YjLaf6 b]lvg] ldy]g 
dl0fex¿sf] afbnd'lg t/n kfgL / Pdf]lgof a/kmsf 
;txx¿ 5g\ . o;df klg kfgL / Pdf]lgofsf] ;txeGbf 
d'lg s]Gb|df r6\6fgL sf]/ x'g ;Sg] ljZjf; ul/Psf] 5 .  
o; u|xsf] pku|xx¿ 27 cf]6f 5g\ .  

j?0f (Neptune) 
of] u|x ;"o{af6 ;a}eGbf 6f9fsf] u|x xf] . o;sf] ;txdf 
H2, He, Ne, l;lns]6, / kfgL kfOPsf 5g\, t/ 
l;lns]6x¿ ePklg o; u|xdf k[YjLsf] h:tf] 7f]; ;tx 
5}g . Pp6f r6\6fgL sf]/ 5 eg] clwsf+z dfqfdf t/n 
/ Uof“;af6 of] u|x lgld{t ePsf] 5 . o; u|xdf k[YjL 
hqf] Pp6f 7'nf] sfnf] wAaf b]lvG5 . o;sf 14 cf]6f 
pku|xx¿dWo] 7'nf] 6«fO6g (triton) xf], h;sf] Jof; 
sl/a 2705 km 5 . 
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k'R5|]« tf/fx¿ (Comets)  

;"o{sf] rf/}lt/ c08fsf/ sIfdf 3'ld/xg] Uof“;Lo 
a/kmsf 8Nnfx¿nfO{ g} k'R5|]« tf/fx¿ elgG5 . logLx¿ 
s'rf] cfsf/sf ;f}o{ d08nsf ;b:ox¿ x'g\ . logLx¿sf] 
cfÇgf] k|sfz x'+“b}g . logLx¿ Ps lglZrt sIfdf ;"o{sf] 
jl/kl/ nfdf] sIfLo b'/Ldf kl/j|mdf u5{g\ . Ps lglZrt 
k'R5|]« tf/fsf d'Votof ltg cf]6f efux¿ s]Gb|Lo efu 
(nucleus), sf]df (coma) / k'R5/ (tail)  x'G5g\ . 
o;sf] s]Gb|Lo efu hd]sf] Uof“;, a/km / w'nfsf s0fx¿ 
ldn]/ ag]sf] x'G5 . s]Gb|Lo efusf] jl/kl/ Uof“; / 
w'nfsf s0fx¿ ldn]/ sf]df (coma) ag]sf] x'G5 . of] 
efu klg Uof“; / w'nfsf s0fx¿ ldn]/ ag]sf] x'G5 . 
sf]dfnfO{ xfO8«f]hg Uof“;sf] afbnn] 9fs]sf] x'G5 . 

k'R5|]« tf/fx¿ ;"o{sf] glhs cfp“bf k'R5/ b]lvg] u5{ . 
;f}o{ ljls/0fsf] sf/0fn] ubf{ k'R5|]« tf/fx¿sf] aflx/L 
efudf /x]sf] a/km klUnP/ afkmdf kl/0ft x'G5 / 7f]; 
kbfy{x¿ w'nfsf s0fsf] ¿kdf aflx/ lg:sG5g\ . o;/L 
ag]sf Uof“; / a/kmsf s0fx¿ ;f}o{ atf;n] ubf{ ;"o{sf] 
pN6f] lbzflt/ p8]/ hfG5g\ / k|sfzsf ljls/0fx¿ 
o;df kbf{ aflx/af6 k'R5/sf ¿kdf b]lvG5g\ .  

clwsf+z k'R5|]« tf/fx¿nfO{ b"/ bz{s oGqsf] ;xfotfn] b]Vg ;lsG5 . oL tf/fx¿ ;"o{sf] glhs 
cfp“bf k'R5/ x'g] x'gfn] gfª\uf] cf“vfn] klg b]Vg ;lsG5 . logLx¿ s]xL jif{sf] cGt/fndf 
;"of]{boeGbf s]xL cl3 k"jL{ cfsfzdf / ;"of{:tkl5 klZrdL cfsfzdf b]lvG5g\ . t/ s]xL 
lbgkl5 logLx¿ 6f9f 6f9f x'b} j|mdzM x/fP/ hfG5g\ . 

tnsf] tflnsfdf s]xL k|l;b\w k'R5|]« tf/fx¿sf] gfd, ltgLx¿ klxnf] kN6 b]lvPsf] ;fn / 
ltgLx¿sf] ;"o{ kl/e|d0f ug{ nfUg] ;do lbOPsf 5g\ M 

k'R5|]« tf/fx¿sf] gfd klxnf] kN6 
b]lvPsf] ;fn 

;"o{ kl/e|d0f ug{ nfUg] 
;do 

x]ln k'R5«]tf/f (Halley's comet)  240 B.C. 76 jif{ 

6]Dkn 6'6n (Temple tutle)  1366 33 jif{ 

PGs] (Enke)  1786 3.3 jif{ 

:jf:dfog jf:dfog (Schwasman-washman)  1927 15 jif{ 

a]Gg]6 (Bennet)  1969 - 

;'d]s/ n]eL (Shoemaker levy)  1993 1994 df a[x:klt u|x;“u 
7f]lsP/ rsgfr'/ ePsf] 

tkfO{“nfO{ yfxf 5 < 

;"o{af6 j]un] 5'6\l6P/ uPsf 
rfh{o'St kf/df0fljs 
s0fx¿nfO{ ;f}o{ atf; (solar 
wind) elgG5 . 
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pNsfx¿  (Meteors)  

slxn]sfxL“ /ftL ;kmf cfsfzdf tf/fx¿ v;] h:tf] b]lvg] 
k|sfzsf] w;f]{, h'g cs:dft\ x/fP/ hfG5, To;nfO{ 
pNsfkft ePsf] elgG5 . cfsfzdf Pp6f lbzfaf6 csf]{ 
lbzfdf tf/f l56f] v;] h:tf] b]lvg] ePsfn] lognfO{ 
cª\u]|hLdf ;'l6ª :6f/ -shooting star_  jf kmlnª :6f/ 
-falling star_ klg elgG5 . w]/} 7'nf] / rxlsnf] 
pNsfkftnfO{ kmfo/ an -fire ball_ klg elgG5 . 
ltgLx¿ of t ;f}o{ d08nsf] pTklTtsf] ;'?jft;“u} 
pTklTt ePsf x'g\ of t k'R5|]« tf/fx¿af6 Çof“lsPsf  
x'g\ .  

cGtl/Ifdf ePsf oL ;fgf cfsfzLo lk08 ha 3'Db} k[YjLsf] cfsif{0f If]qleq tLj| j]un] k|j]z 
u5{g\, ta jfo' d08nLo 3if{0fn] ubf{ ltgLx¿df tfk k}bf x'G5 / oxL tfksf] sf/0f t]lhnf] eO{ 
rDsg yfN5g\ . To;df ePsf kbfy{x¿ Uof“; jf afkmdf ablnG5g\ / lar}df lanfP/ hfG5g\ . 
o;}nfO{ pNsfkft elgG5 . s'g} s'g} pNsfx¿ cTolws 7'nf x'G5g\, h;n] ubf{ an]/ afkm x'g 
af“sL /x]sf lk08 k[YjLsf] ;tx;Dd cfOk'U5g\ . logLx¿nfO{ pNsflk08 -meteorites_ elgG5 . 

 

 

pNsflk08x¿ :6f]gL -stony_, cfO/g -iron_ / :6f]gL cfO/g -stony iron_ u/L ltg k|sf/sf 
5g\ . :6f]gL pNsflk08df a9L l;lnsf / sd cfO/g tyf DofUg]l;od /x]sf] x'G5 . cfO/g 
pNsflk08df a9L cfO/g / cToGt sd dfqfdf l;lnsf kfOG5g\ eg] :6f]gL cfO/g pNsflk08df 
l;lnsf / cfO/g nueu a/fa/ dfqfdf kfOG5g\ . 7'nf pNsflk08x¿n] k[YjLsf] ;txdf 
j|m]6/x¿ -craters_ agfp“5g\ . k[YjLdf e]l6g] pNsflk08 k|foh;f] cfO/g k|s[ltsf x'G5g\ . 
xfn;Dd e]l6Psf pNsflk08 100 u|fdb]lv 20,000 lsnf]u|fd;Ddsf 5g\ . pNsflk08sf] 
cWoogaf6 u|xx¿sf] agfa6af/] lgisif{ lgsfNg j}1flgsx¿ ;kmn ePsf 5g\ .  

sl/a krf; xhf/ jif{ hlt klxn] Pp6f 7'nf] pNsflk08 cd]l/sfsf] Pl/hf]gfdf v;]sf] lyof] . 
o;sf] Jof; nueu 1265 ld6/ / ulx/fO 174 ld6/ 5, h'g cfh klg b]Vg ;lsG5 . 
gfldljofdf v;]sf] ;a}eGbf 7'nf] pNsflk08sf]] tf}n sl/a 60 d]l6«s 6g /x]sf] 5 . o;nfO{ 
xf]af -hoba_ elgG5 . nueu 25 s/f]8 hlt pNsfx¿ k[YjLsf] jfo' d08ndf k|j]z ug]{ cg'dfg 
ul/Psf] 5 . ltgLx¿sf] j]u 35km/s b]lv 95 km/s ;Dd x'G5 . Ps jif{sf] ;dodf sl/a 500 
pNsflk08x¿ k[YjLsf] ;txdf v:g] u/]sf] cg'dfg ul/Psf] 5 . 
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tf/f d08n  (Constellations) 

/ftdf cfsfzsf] s'g} Ps :yfgdf b]lvg] tf/fx¿sf] ;d"xnfO{ tf/f d08n elgG5 . tf/f d08n 
ljleGg cfsf/sf x'G5g\ . Hof]ltlj{b\x¿n] clxn];Dd 88 cf]6f tf/f d08nx¿sf] gfdfs/0f u/]sf 
5g\ . logLx¿sf] :j¿k jif{el/ g} Ps} k|sf/sf] x'G5 . t/ k[YjLn] ;"o{sf] kl/j|mdf ug]{ ePsfn] 
s'g} tf/f d08nx¿ s'g} lglZrt Ct'df dfq b]lvG5g\ . To;}u/L ljleGg tf/f d08nx¿ pTt/L 
/ blIf0fL uf]nfw{af6 Ps} ;fy b]Vg ;lsG5 t/ w|'j tf/fsf] :yfg eg] p;f{ d]h/sf] ;xfotfn] 
kb:yfkgf ul/Psf] x'G5 . ;a} tf/f d08nx¿ oxL w|'j tf/fsf] jl/kl/ 3'ld/x]sf b]lvG5g\ . 
lsgeg] k[YjLsf] sIfsf] l;w} dfly pTt/L w|'j k5{ .  

k|frLg lu|;, /f]d / cGo  ;Eotfsf dflg;x¿n] pTt/k6\l6sf tf/f d08nx¿ x]/L oL d08nx¿ 
b]lvPsf cfs[ltx¿;“u ldNbf lu|s gfos, b]jtf, hgfj/ / ;fdu|Lx¿sf] gfd lbPsf lyP, h:t} M 
p;f{ d]h/, p;f{ dfOg/, cfl/og, lncf], lk;];\, PG8«f]d]8f, Sofl;cf]lkof cflb . To;}u/L ;g\ 
1400 b]lv 1700 sf] cjlwdf hxfhLx¿n] blIf0f uf]nfw{sf] cWoog ubf{ b]lvPsf tf/f 
d08nx¿nfO{ j}1flgs ;fdu|Lx¿, hgfj/ cflbsf] gfd lbPsf 5g\, h:t} M 6]n]:sf]ksf] nflu 
6]n]:sf]lkod / le“mufsf] nflu d':sf cflb . cGtl/If ofqLx¿n] eg] cfsfznfO{ ljleGg tf/f 
d08ndf ljefhg u/L 88 cf]6f tf/f d08nsf] gfdfs/0f u/]sf 5g\ . ltgLx¿sf] gfd To;df 
;+nUg /x]sf] ;a}eGbf rxlsnf] tf/fx¿sf] ;d"xaf6 /flvPsf] 5, h:t} M p;f{ d]h/, cf]l/og, 
lncf]g cflb . 

p;f{ d]h/ (Ursa Major) 

p;f{ d]h/nfO{ u|]6 ljo/ -great bear_ jf ;KtClif  
-saptarishi_ elgG5 . Nofl6g efiffdf p;f{sf] cy{ 
dlxnf x'G5 . o;sf] cfsf/ ljo/ -bear_ sf] h:tf] 
ePsf] cg'dfg ul/Psf] 5 . lxGb'zf:qcg';f/ o;df ;ft 
cf]6f tf/fx¿ ePsfn] o;nfO{ ;KtClif elgG5 . j}zfv 
h]i7 dlxgflt/ udL{ Ct'df /ftsf] ;dodf o;nfO{ pTt/L 
cfsfzdf b]Vg ;lsG5 . 

p;f{ dfOg/ (Ursa Minor) 
p;f{ dfOg/nfO{ lnl6n lao/ (Little Bear_ jf n3' 
;KtClif (Laghu saptarishi) klg elgG5 . o;df klg 
;ft cf]6f rxlsnf] tf/fx¿ 5g\ . o;sf] k|f¿k klg p;f{ 
d]h/ h:tf] 5 . o;sf tf/fx¿ glhs 5g\ . ltgLx¿ 
;fgf] lao/ h:t} b]lvG5g\ . p;f{ dfOg/sf] cGTodf w|'j 
tf/f k5{ . c;f/ ;fpg dlxgfdf o;nfO{ pTt/L 
cfsfzdf b]Vg ;lsG5 . 
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cf]l/cf]g  (Orion) 

o; tf/f d08ndf klg ;ft cf]6f tf/fx¿ 5g\ . o;sf] 
k|f¿k l;sf?sf] h:t} x'G5 . k'; df3 dlxgfsf] hf8f] 
Ct'lt/ o;nfO{ cfsfzdf b]Vg ;lsG5 .  

/fzL d08n ;DaGwL cGw ljZjf;x¿  

cfsfzsf 88 cf]6f tf/f d08nx¿dWo] jif{el/df ;"o{ 
;/]sf] b]lvg] /ljdfu{sf vf; 12 cf]6f tf/f d08nnfO{ 
/fzL elgG5 . ;"o{dfu{df 12 cf]6f dfq tf/f d08nx¿ 
geO{ c¿ klg k5{g\ t/ tLdWo] 12 cf]6f tf/f d08nnfO{ 
dfq /fzLsf] ¿kdf lnOG5 . tL /fzLx¿df M 1. d]if 
(Aries) 2. j[if (Taurus) 3. ldy'g (Gemini)  
4. ss{6 (Cancer) 5. l;+x (Leo) 6. sGof (Virgo) 
7. t'nf (Libra) 8. j[lZrs (Scorpius) 9. wg' 
(Sagittarius) 10. ds/ (Capricorn) 11. s'De 
(Aquarius) 12. dLg (Pisces) /x]sf 5g\ . 12 cf]6f 
/fzL d08nsf] lrq tn lbOPsf] 5 M 
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/fzL d08n ;DaGwL s]xL cGwljZjf;x¿ o; k|sf/ 5g\ M  

1. /fzLx¿ hDdf 12 cf]6f dfq x'G5g\, t/ dflg;x¿sf] ;ª\Vof eg] s/f]8f}“ 5 . To;}n] 
 gfdsf] cfwf/df /fzL x]/]/ ;a} dflg;x¿sf] eljiojf0fL u/]sf] ldN5 g} eGg] s'g} j}1flgs 
 cfwf/ 5}g . 

2. cf}“;Ldf hlGdPsfnfO{ cf}“l;of eGg] / cf}“l;of g} vf]h]/ ljjfx aGwgdf af“lwlbg] ;fdflhs 
k|rng 5 . o;f] ul/Pg eg] To;sf] kl/0ffd g/fd|f] x'g] ;fdflhs dfGotf atfOPtf klg 
o;sf] s'g} j}1flgs cfwf/ 5}g . 

3. d"n gIfqdf aRrf hlGdbf v]/L d"n k/]sf] egL ;fdflhs ¿kdf ckx]ngf u/]sf] kfOG5, 
h;sf] klg s'g} j}1flgs cfwf/ 5}g . 

4. ljleGg /fzL ePsf JolStnfO{ ljleGg pkgfdx¿ lbP/ luHofpg] ul/G5 . tL JolStx¿sf] 
:jefj /fzLcg';f/ d]n vfG5 eGg] s'g} j}1flgs cfwf/ 5}g . 

5. ljleGg /fzL ePsfx¿sf] z'e ;fOt x]bf{ /fzLcg';f/ x]/]/ JofVof ug]{ ul/G5 . o;f] ubf{ 
/fd|f] ;fOt k5{ elgPtf klg o;sf] s'g} j}1flgs cfwf/ eg] kfOPsf] 5}g . 

6. gfd / /fzLsf cfwf/df ofqf ug]{, lbzfsf] cfwf/df ;fOt x]/L z'e ;fOt ;fg]{ xfd|f] 
k/Dk/f /x]tf klg o;sf] s'g} j}1flgs cfwf/ 5}g . 

7. ljjfxsf nflu gIfq / /fzL ldnfP/ ljjfx ubf{ dfq /fd|f] x'g] eGg] rngcg';f/ cGo s'/f 
gx]/L ljjfx ug]{ ul/G5 . o;n] kl5 j}jflxs hLjg ;kmn gePsf y'k|} pbfx/0f e]l6G5g\ . 

8. xfd|f] ;dfhdf /fzL x]g{ hfGg] JolStx¿n] /fzL x]/]/ cf}“7Lx¿ nufpg lbg] k|rng 5 . 
o;af6 pgLx¿nfO{ dgn] lrtfPsf] k'U5 eGg] ljZjf; klg obfsbf ;dfhdf b]Vg] ul/G5 . 
t/ o;sf] s'g} j}1flgs cfwf/ 5}g .  

oL dfly plNnlvt s'/fx¿sf] s'g} j}1flgs cfwf/ e]l6“b}g . To;}n] oL s'/fx¿df ljZjf; ug'{ 
x'“b}g . k|df0f ljgfsf] egfOn] s'g} cy{ /fVb}g . j}1flgs tYosf] cfwf/df dfq ljZjf; ug'{k5{ . 
o;sf] nflu ;a}df j}1flgs ;f]rsf] ljsf; x'g' h?/L 5 . 

/fzL d08nsf] dxTTj  

dflg;x¿ /fzL d08nnfO{ cWoog u/]/ /ftsf] ;do kTtf nufpg], df};dsf] af/]df cg'dfg 
ug]{, tf/fx¿sf] :yfg klxrfg ug]{ sfd u5{g\ . o;sf] ;fy} hxfhLx¿n] o;}nfO{ cfwf/ agfP/ 
cfk"m /x]sf] 7fp“ kTtf nufpg'sf] ;fy} cfk"m hfg rfx]sf] lbzf klg kTtf nufp“5g\ .  

tf/fk'~h  (Galaxy) 

a|x\df08df /x]sf c/af}“ tf/fx¿sf] ljzfn ;d"xnfO{ tf/fk'~h elgG5 . o:tf tf/fk'~hx¿ 
c;ª\Vo dfqfdf rf/}lt/ k}mlnP/ /x]sf x'G5g\ . oL tf/fk'~hx¿sf] Jof; 1000 k|sfz jif{b]lv 
10 xhf/ k|sfz jif{;Dd /x]sf x'G5g\ . xfd|f] ;f}o{ d08n cfsfzuª\uf tf/fk'~h (milky way 
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galaxy) sf] Ps s'gflt/ cjl:yt 5 . k[YjLaf6 o; tf/fk'~hsf] s]Gb|lt/ x]bf{ c;ª\Vo 
tf/fx¿sf] afSnf] nfdf] hd36sf ¿kdf Uof;Lo lk08x¿ b]lvG5g\ . lognfO{ cfsfz uª\uf 
elgG5 . o;s} cfwf/df xfd|f] tf/fk'~hsf] gfd cfsfz uª\uf tf/fk'~h /xg uPsf] xf] . 

tf/fk'~hnfO{ logLx¿sf] cfsf/sf] cfwf/df :kfO/n (spiral), OlnlK6sn (elliptical), O/]u'n/ 
(irregular)  u/L ltg ;d"xdf ljefhg ug{ ;lsG5 .  

:kfO/n tf/fk'~h  -Spiral galaxy_ 
:kfO/n tf/fk'~h 3'ld/x]sf] rj|mfsf/ h:tf] b]lvG5 . 
o;df s]Gb|Lo efudf rf/}lt/ 3'dfp/f e'hfx¿ /x]sf 
x'G5g\ . oL tf/fk'~hx¿df k|z:t dfqfdf Uof“; / w'nf]sf 
s0fx¿ x'G5g\ . w]/}h;f] Uof“; tyf w'nfsf s0fx¿ 
3'dfp/f e'hfx¿df af“l8Psf x'G5g\ . oL tf/fk'~hx¿ 
c¿eGbf rxlsnf x'G5g\, h:t} M cfsfz uª\uf, 
PG8«f]e]8f tf/fk'~hx¿ . 

OlnlK6sn tf/fk'~h -Elliptical galaxy_ 

oL tf/fk'~hx¿ uf]nfsf/ / r]K6f OlnK; (ellipse) 
cfsf/sf x'G5g\ . logLx¿df yf]/} dfqfdf OG6/:6]n/ 
kbfy{ (Interstellar matter) x'G5 . logLx¿df kfOg] 
tf/fx¿ lgtfGt k'/fgf x'G5g\ . o; tf/fk'~hsf] dfemaf6 
t]lhnf] k|sfz lg:sG5 eg] 5]plt/ eg] wldln“b} uPsf] 
b]lvG5 . 

O/]u'n/ tf/fk'~h (Irregular galaxy) 
oL tf/fk'~hx¿sf] cfsf/ :kfO/n jf OlnlK6sn h:t} 
geP/  clgoldt cfsf/sf x'G5g\ . logLx¿ :kfO/n 
tf/fk'~heGbf sd rxlsnf x'G5g\ . 

cfsfz uª\uf tf/fk'~h (Milky way galaxy)   

xfd|f] ;f}o{ d08n cfsfz uª\uf tf/fk'~hsf] Ps s'gflt/ 
cjl:yt 5 . o; tf/fk'~hdf nueu 1011 tf/fx¿ 5g\ . 
o;sf] lardf l8:s (disc) cfsf/sf] ;+/rgf 5 eg] 
lsgf/flt/ of] ;+/rgf kftln“b} uPsf] 5 . o; 
tf/fk'~hdf /x]sf tf/fx¿larsf] :yfgdf w'nfsf] afbn 
kfOG5 . o;sf] lk08 ;"o{sf] lk08eGbf nueu 
1.33x1011 u'0ff a9L 5 . 

pku|x (Satellite) 

u|xsf] jl/kl/ kl/j|mdf ug]{ cfsfzLo lk08x¿nfO{ pku|x 
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elgG5 . oL lk08x¿sf] cfÇgf] k|sfz x'+“b}g . logLx¿ klg u|xx¿ h:t} ;"o{sf] k|sfznfO{ 
k/fjt{g u/L rlDsG5g\ . pku|xx¿ k|fs[lts / s[lqd u/L 2 k|sf/df 5g\ . k|s[ltdf :jtM 
pTkGg ePsf pku|xx¿ k|fs[lts pku|xx¿ (natural satellite) x'g\ eg] dfgjåf/f lgdf{0f u/L 
aflx/L :k];df 5fl8Psf pku|xx¿ s[lqd pku|xx¿ (artificial satellites) x'g\ .  

rGb|df k[YjLsf] Ps dfq k|fs[lts pku|x xf] . rGb|df / k[YjLsf] b'/L nueu 384,400km 5 . 
rGb|dfsf] ;txsf] If]qkmn 3.7940000 x107km2 5 eg] o;sf] Jof; 3456 km 5 . rGb|dfn] 
k[YjLsf] k'/f Ps kl/j|mdf ug{ 27 lbg 7 306f 43 ldg]6 11.5 ;]s]G8 ;do nufp“5 . o; 
cjlwnfO{ gIfq df; (sidereal month) elgG5 . To;}u/L Ps k"l0f{dfb]lv csf]{ k"l0f{df;Ddsf] 
cjlw 29 lbg 12 306f 44 ldg]6 2.8 ;]s]G8 x'G5 . o;nfO{ rGb|df; -synodic month_ 
elgG5 . rGb|dfdf jfo' d08n 5}g . o;sf] u'?Tj an k[YjLsf] eGbf 1/6 u'0ff sd 5 . 

a'w / z'j|m afx]s ;a} u|xx¿sf pku|xx¿ 5g\ . ;a}sf u|xx¿sf pku|xx¿ clxn];Dd 173 
5g\ . logLx¿nfO{ lgDgfg';f/ tflnsfdf b]vfpg ;lsG5 . 

u|xsf] gfd  pku|xsf] ;ª\Vof 

a'w 0 

z'j|m 0 

k[YjL  1 

dª\un 2 (Phobos and Deimos) 

a[x:klt 67 (Europa, IO, Callisto, etc) 

zlg 62 (Titan) 

c¿0f  27(Miranda, ariel etc) 

a?0f  14 (Triton Nereid, etc) 
     

s[lqd pku|x¿ (Artificial satellites)  

dfgjåf/f lgld{t k[YjLsf] jl/kl/ kl/j|mdf ug]{ 
pku|xx¿nfO{ s[lqd pku|xx¿ elgG5 . s[lqd 
pku|xx¿nfO{ k[YjLsf] ;txaf6 lglZrt b'/L 36,900 km, 
h;nfO{ lhcf] :6];g/L cla{6 (geostationary orbit) df 
5f]l8Psf x'G5g\ . logLx¿nfO{ /s]6sf] ;xfotfn] 
cGtl/Ifdf 5f]l8Psf] x'G5 . logLx¿df phf{ ;f}o{ Aof6«Laf6 
pknAw u/fOG5 . 

  

lrq 23.21 
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cGtl/Ifdf s[lqd pku|x¿ 5f]8g'sf] pb\b]Zo 

1. ;f}o{ d08n, tf/fx¿, g]a'nf h:tf cfsfzLo lk08x¿sf] af/]df a9L tYox¿ k|fKt ug{ 

2. k[YjLdf ug{ g;lsg] k|of]ux¿ ug{ / df};dsf] af/]df cg'dfg ug{ 

3. ;}lgsx¿nfO{ cfÇgf] zq' kTtf nufpg / aflx/L cGtl/Ifdf hLjx¿ vf]hL ug{  

4. rGb|dfdf :k]; cg';Gwfg k|of]uzfnf :yfkgf ug{ / eljiodf s[lqd :k];l;k 
(spaceship) agfpg  

;f/f+z 

1. ;"o{ jl/kl/sf] cGtl/Ifsf] Tof] If]q hxf“;Dd ;"o{sf] cfsif{0f an km}lnPsf] x'G5, To; 
If]qnfO{ ;f}o{ d08n elgG5 . ;f}o{ kl/jf/sf ;b:ox¿df ;"o{nufot ;"o{nfO{ kl/j|mdf ug]{ 
;Dk"0f{ cfsfzLo j:t'x¿ kb{5g\ . h;df 8 cf]6f u|xx¿ / ltgLx¿sf pku|xx¿, 
lzz'u|xx¿, k'R5«|]tf/fx¿, pNsflk08x¿ Pjd\ cGt/ u|xLo w'nsf s0f ;dfj]z x'G5g\ .  

2. ;f}o{ d08ndf /x]sf] ;a}eGbf 7'nf] lk08 ;"o{ Ps demf}nf vfnsf] tf/f xf] . h;sf] lk08 
nueu 1.99 x 1030 kg 5 . 

3. a'w, z'j|m, k[YjL / dª\unnfO{ leqL u|xx¿ x'g\ eg] a[x:klt, zlg, c¿0f / a?0fnfO{ 
aflx/L u|xx¿ x'g\ . 

4. ;"o{sf] rf/}lt/ Ps lglZrt nfdf] sIfLo b'/Ldf 3'ld/xg] Uof“;Lo a/kmsf 8Nnfx¿nfO{ 
k'R5|]« tf/fx¿ elgG5 . logLx¿ s'rf] cfsf/sf ;f}o{ d08nsf ;b:ox¿ x'g\ . logLx¿sf] 
cfÇgf] k|sfz x'+“b}g . Ps lglZrt k'R5|]« tf/fsf d'Votof ltg cf]6f efux¿ s]Gb|Lo efu, 
sf]df / k'R5/ x'G5g\ . 

5. slxn]sfxL“ /ftL ;kmf cfsfzdf tf/fx¿ v;] h:tf] b]lvO{ cs:dft\ x/fP/ hfg] k|sfzsf] 
w;f]{nfO{ pNsfkft ePsf] elgG5 . cfsfzdf Pp6f lbzfaf6 csf]{ lbzfdf tf/f l56f]  
v;] h:tf] b]lvg] ePsfn] lognfO{ cª\u]|hLdf ;'l6ª :6f/ (shooting star) jf kmlnª 
(falling star) klg elgG5 . 

6. /ftdf cfsfzsf] s'g} Ps :yfgdf b]lvg] tf/fx¿sf] ;fgf] ;d"xnfO{ tf/f d08n elgG5 . 
tf/f d08n ljleGg cfsf/ k|sf/ 5g\ . Hof]ltlj{b\x¿n] clxn];Dd 88 cf]6f tf/f 
d08nx¿sf] gfds/0f u/]sf 5g\ . 

7. a|x\df08df /x]sf c/af}“ tf/fx¿sf] ljzfn ;d"xnfO{ tf/fk'~h elgG5 . o:tf tf/fk'~hx¿ 
c;ª\Vo dfqfdf rf/}lt/ k}mlnP/ /x]sf 5g\ . oL tf/fk'~hx¿sf] Jof; 1000 k|sfz 
jif{b]lv 10 xhf/ k|sfz jif{;Dd /x]sf 5g\ .  

8. tf/fk'~hnfO{ logLx¿sf] cfsf/sf] cfwf/df :kfO/n, OlnlK6sn, O/]u'n/ u/L ltg ;d"xdf 
ljefhg ug{ ;lsG5 .  

9. xfd|f] ;f}o{ d08n cfsfz uª\uf tf/fk'~hsf] Ps s'gflt/ cjl:yt 5 . o; tf/fk'~hdf 
nueu 1011 tf/fx¿ 5g\ . o;sf] lardf l8:s (disc) cfsf/sf] ;+/rgf 5 eg] 
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lsgf/flt/ of] ;+/rgf kftln“b} uPsf] 5 . o; tf/fk'~hdf /x]sf tf/fx¿larsf] :yfgdf 
w'nfsf] afbn kfOG5 .  

10. u|xsf] jl/kl/ kl/j|mdf ug]{ cfsfzLo lk08x¿nfO{ pku|x elgG5 . oL lk08x¿sf] cfÇgf] 
k|sfz x'+“b}g . logLx¿ klg u|xx¿ h:t} ;"o{sf] k|sfznfO{ k/fjt{g u/L rlDsG5g\ . 
pku|xx¿ k|fs[lts / s[lqd u/L 2 k|sf/df 5g\ . k|s[ltdf :jtM pTkGg ePsf pku|xx¿ 
k|fs[lts pku|xx¿ x'g\ eg] dfgjåf/f agfOPsf pku|xx¿ s[lqd pku|xx¿ x'g\ .  

cEof; 

-s_  tn lbOPsf ax' j}slNks k|Zgx¿sf] ;xL pTt/sf l7s lrx\g -√_ nufpg'xf];\ M 

 1. ;f}o{ kl/jf/ cfsfz uª\uf tf/fk'~hsf] s]Gb|af6 slt b'/Ldf kb{5 < 

  (i)  20 xhf/ k|sfz jif{sf] b'/Ldf (ii)  30 xhf/ k|sfz jif{sf] b'/Ldf 

  (iii)  40 xhf/ k|sfz jif{sf] b'/Ldf (iv)  50 xhf/ k|sfz jif{sf] b'/Ldf 

 2. ;f}o{ d08ndf /x]sf] ;a}eGbf 7'nf] ;b:o ;"o{sf] lk08 nueu slt 5 < 

  (i)  1.99 x 1020 kg  (ii)  1.99 x 1030 kg 

  (iii)  1.99 x 1040 kg (iv)  1.99 x 1050 kg 

 3. tnsf u|xx¿dWo] s'g s'g u|xx¿nfO{ aflx/L u|xx¿cGtu{t /flvPsf] 5 < 

  (i)  a'w, z'j|m, k[YjL / dª\un (ii)  a[x:klt, zlg, c¿0f / a?0f 

  (iii)  k[YjL, dª\un, a[x:klt / zlg (iv)  z'j|m, k[YjL, c¿0f / a?0f 

 4. k'R5|]« tf/fx¿ s'rf] cfsf/sf b]lvg'sf sf/0f s] xf] < 

  (i)  ;f}o{ k|sfzn] klUnP/ ag]sf x'gfn] (ii)  ;f}o{ jfo'sf] sf/0fn] 

  (iii)  ;f}o{ k|sfz / jfo'sf sf/0fn] (iv)  :jtM pTkGg x'g] ePsfn] 

 5. pNsfkftnfO{ cª\u]|hLdf ;'l6ª :6f/ eGg'sf] sf/0f s] xf] < 

  (i)  cfsfzdf Pp6f lbzfaf6 csf]{ lbzfdf tf/f l56f] v;] h:tf] b]lvg] ePsfn] 

  (ii)  cfsfzdf Pp6f lbzfaf6 csf]{ lbzfdf tf/fsf] nDafO a9L ePsf]n]  

  (iii) cfsfzdf csf]{ lbzfdf dfq tf/f b]lvg] ePsfn] 

  (iv) cfsfzdf Pp6f lbzfdf tf/f 7'nf] b]lvg] ePsfn] 

-v_ tnsf k|Zgx¿sf] pTt/ lbg'xf];\ M 

 1. ;f}o{ d08n eg]sf] s] xf] < o;leq s] s] kb{5g\, n]Vg'xf];\ . 

 2. ;f}o{ d08nsf] agf]6 / cfsf/ lrq;lxt 5f]6s/Ldf j0f{g ug'{xf];\  . 
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 3. dª\un u|xnfO{ lsg /ftf] u|x eg]/ lrlgG5, atfpg'xf];\ . 

 4. a[x:klt u|xsf] aflx/L ;tx b]Vg g;Sg'sf] sf/0f s] xf]nf, n]Vg'xf];\ . 

 5. k'R5«]tf/f / pNsfx¿sf] kl/ro lbO{ oL b'O{lar km/s 5'6\ofpg'xf];\ . 

 6. tf/fk'~h eg]sf] s] xf] < o;sf k|sf/x¿af/] pbfx/0f;lxt kl/ro lbg'xf];\ . 

 7. tf/f d08n / tf/fk'~hlar km/s n]Vg'xf];\ . 

 8. cfsfz uª\uf tf/fk'~haf/] 5f]6s/Ldf JofVof ug'{xf];\ .  

 9. /fzL d08nsf] kl/ro lbO{ s'g} b'O{ /fzL d08nsf] lrq;lxt JofVof ug{'xf];\ . 

 10. pku|x s]nfO{ elgG5 < k|fs[lts / s[lqd pku|xaf/] 5nkmn ug'{xf];\ .  

kl/of]hgf sfo{ 

1. ;f}o{ d08nsf] agf]6 :ki6 kfg]{ vfnsf] df]8n tof/ kfg'{xf];\ . ltgLx¿sf] af/]df 5f]6f]  
tYofª\s ;fydf n]vL sIffdf k|:t't ug{'xf];\ . 

2. /ftdf ;kmf cfsfz ePsf] a]nf cfsfzsf] cjnf]sg ug'{xf];\ . ;Dej eP;Dd b"/ 
bz{soGqsf] k|of]u u/L z'j|m, a[x:klt / dª\un u|xx¿ s'g a]nf b]lvG5g\, kTtf 
nufpg''xf];\ . cjnf]sg u/]/ k|fKt ;"rgfx¿nfO{ sIffdf k|:t't ug'{xf];\ . 

3. ;dfhdf /fzL d08n;“u ;DalGwt cGw ljZjf;x¿af/] cg';Gwfg u/L sIffdf k|:t't 
ug'{xf];\ .  

zAbfjnL 

j|m]6/ M rGb|dfsf] ;txdf /x]sf] uf]nf] Kjfn 

x'l/Sofg M j[Ttfsf/ rfndf /x]sf] vt/fgfs xfjf 

kmfo/ an M ljz]ifu/L vt/gfs ljikmf]6gsf] sf/0f pTkGg x'g] cfufsf] 7'nf] an 

OG6/:6]n/ kbfy{ M tf/fx¿lar /x]sf] kbfy{   
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