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E"fldsf 

lzIffsf] kx'Fr lj:tf/sf nflu v'nf ljBfno lzIff k4ltsf] e"ldsf dxŒjk"0f{ x'G5 . 

v'nf lzIff k4ltsf] p2]Zo cfly{s, ;fdflhs, ef}uf]lns tyf cGo sf/0faf6 ljBfno 

lzIff k"/f ug{ g;s]sf afnaflnsf tyf ljBfno pd]/ sl6;s]sf JolStx¿nfO{ 

lzIffsf] d"n wf/df Nofpg] /x]sf] 5 . ljBfno lzIffsf] kf7\oj|mddf cfwfl/t eP/ 

ljleGg ljifosf ;fdu|Lx¿ ljsf; u/L ;fj{hlgsLs/0f ul/Psf] 5 . o; jif{ 

dfWolds tx -sIff ( / !)_ sf] ;dsIftf x'g] u/L    b'O{cf]6f P]lR5s / Pscf]6f 

clgjfo{ ljifosf :jfWoog ;fdu|L ljsf; ul/Psf] 5 . 

cf}krfl/s lzIff sIff ( / !) sf clgjfo{ ljifox¿dWo]  …clgjfo{ lj1fgÚ ljifosf] 

kf7\oj|mdsf] cfwf/df v'nf ljBfnotkm{sf] Ps jif]{ dfWolds lzIffsf nflu of] 

:jfWoog ;fdu|L ljsf; ul/Psf] 5 . sIff * kf; u/]sf JolStx¿n] b'O{ jif{ ;Ddsf] 

:jcWoog kl5 sIff bzsf] k/LIffdf ;xefuL x'g ;Sg] k|fjwfg ePsfn] o; 

;fdu|Ldf sIff ( / !) sf ;IfdtfnfO{ ;d]6g] u/L ljifoj:t'x¿nfO{ ;dfj]z 

ul/Psf] 5 . o; ;fdu|Ldf ljBfyL{x¿n] cfkmF}n] k9]/ l;Sgsf nflu ;/n / Jofjxfl/s 

ljifoj:t' tyf l;sf?d}qL lj|mofsnfkx¿ ;dfj]z ul/Psf 5g\ . of] ;fdu|L 

kf7\ok':tssf] ;6\6fdf geO{ kl/k"/s kf7\o;fdu|Lsf] ¿kdf /x]sf] 5 . 

o; :jfWoog ;fdu|Lsf] n]vg >L nIdLlszf]/ ;'j]bL / >L dLgf >]i7af6 ePsf]  

xf] . ;fdu|L ljsf; sfo{sf] ;+of]hg s]Gb|sf pkdxflgb]{zs >L s]zjk|;fb bfxfn, 

;dGjo tyf Joj:yfkg kf7\oqmd tyf ;fdu|L zfvfsf lgb]{zs >L ;ljtf bª\ufn 

/ zfvf clws[t >L eLdfb]jL sf]O/fnfaf6 ePsf] xf] . ljifoj:t' ;Dkfbg >L  

lvngf/fo0f >]i7 / >L ;l~hj rf}w/L tyf lrq / n]cfp6 l8hfOg >L ho/fd 

s'OFs]naf6 ePsf] xf] . ;fdu|Lsf] ljsf; sfo{df ;+nUg ;a}nfO{ lzIff tyf dfgj 

:f|f]t ljsf; s]Gb| wGojfb k|s6 ub{5 . ;fdu|LnfO{ cem} kl/is[t kfg{sf nflu k|fKt 

x'g] /rgfTds ;'emfj tyf k|ltlj|mofsf nflu s]Gb| ;b}j :jfut ub{5 .                                  

 

                   j}s'07k|;fb cof{n 

                 dxflgb]{zs 

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



ljifo;"rL 

 zLif{s k[i7;ª\Vof 

kf7 ! an   1 

kf7 @ rfk   23 

kf7 # pmhf{   48 

kf7 $ tfk 59 

kf7 %  k|sfz 75 

kf7 ^ r'DasTj / wf/f ljB't 97 

kf7 & tTjx¿sf] juL{s/0f 118 

kf7 *  /f;folgs k|ltlqmof 139 

kf7 ( cDn, Iff/ / nj0f 153 

kf7 !) s]xL UofF;x¿   163 

kf7 !! wft'x¿   175 

kf7 !@ xfO8«f]sfa{g / o;sf of}lusx¿ 187 

kf7 !# b}lgs hLjgdf k|of]u x'g] j:t'x¿  205 

kf7 !$ 9f8 gePsf hgfj/x¿ 227 

kf7 !% k|0ffnL  240 

kf7 !^ dfgj z/L/df /Qm ;~rf/ k|0ffnL  256 

kf7 !& j|mf]df]hf]d / lnª\u lgwf{/0f  273 

kf7 !* cd}y'lgs / d}y'lgs k|hgg\ 282 

kf7 !( la?jfdf x'g] s[lqd k|hgg\  295 

kf7 @) j+zf0f'qmd 303 

kf7 @!  jftfj/0fLo k|b"if0f / Joj:yfkg 314 

kf7 @@ k[YjLsf] Oltxf;  326 

kf7 @# jfo'd08n / hnjfo' kl/jt{g  339 

kf7 @$ a|x\df08df k[YjL 354 

 



 1  

 

 

 

 

 

 

 

 

 

 

s] tkfO{+nfO{ yfxf 5, an eg]sf] s] xf] < ann] s] sfd u5{ < lsg dfly kmflnPsf] j:t' 

k[YjLsf] ;txlt/} kms{G5 <  

b}lgs hLjgdf xfdL ljleGg sfd u5f}{F . cGgkftnufot ljleGg j:t' Ps 7fpFaf6 af]s]/ 

csf{] 7fpF n}hfG5f}+ . un nufP/ 9'ª\uf kN6fpF5f}+ . 8f]/Ln] afFw]/ sf7sf] d'9fx¿ tfG5f}+ . oL 

;a} sfd ug{ xfdLnfO{ ansf] cfjZostf k5{ . u'l8/x]sf] uf8fnfO{ /f]Sg / /f]lsPsf] uf8fnfO{ 

u'8fpg klg an nufpg'k5{ . s'g} j:t'nfO{ lgrf]g{ / tGsfpg klg an nufpg'k5{ . rfndf 

/x]sf] j:t'nfO{ lj>fddf Nofpg tyf lj>fddf /x]sf] j:t'nfO{ rfndf Nofpg ul/g] k|of;nfO{ 

g} an (Force) elgG5 . ansf] P;=cfO{= PsfO Go'6g (N) xf] . 

ansf] k|of]uaf6 rfn cj:yfdf /x]sf] j:t' l:y/ cj:yfdf / l:y/ cj:yfdf /x]sf]] j:t' rfn 

cj:yfdf cfpF5 . s'g} j:t'n] cfˆgf] jl/kl/sf j:t'x¿sf] ;fk]Ifdf cfˆgf] :yfg kl/jt{g 

ub}{g eg] Tof] j:t'nfO{ l:y/ cj:yfsf] j:t' elgG5 . 6]a'ndf /flvPsf] lstfa, ;8ssf] 

lsgf/fdf /x]sf] ?v cflb l:y/ cj:yfsf pbfx/0f x'g\ . s'g} j:t'n] cfˆgf] jl/kl/sf 

j:t'x¿sf] ;fk]Ifdf cfˆgf] :yfg kl/jt{g u5{ eg] Tof] j:t'nfO{ rfn cj:yfsf] j:t' elgG5 . 

u'l8/x]sf] uf8L, alu/x]sf] kfgL cflb rfn cj:yfsf pbfx/0f x'g\ . Pp6} j:t' s'g} csf]{ Pp6f 

j:t'sf] ;fk]Ifdf rfn cj:yfdf x'g;S5 eg] ;f]xL ;dodf csf]{ s'g} j:'tsf] t'ngfdf l:y/ 

cj:yfdf x'g;S5 . pbfx/0fsf] nflu u'l8/x]sf] a;leq a;]sf] Pp6f ofq' ToxL a;leq a;]sf] 

csf]{ ofq'sf] ;fk]Ifdf l:y/ cj:yfdf x'G5 t/ ;f] ofq' ;8ssf] lsgf/fsf] ?vsf] ;fk]Ifdf 

rfn cj:yfdf x'G5 . o;}n] rfn / l:y/ cj:yf ;fk]lIfs s'/f x'g\ .  

o; kf7df xfdL u'?Tj an, u'?Tjfsif{0f an / u'?Tj k|j]u;DaGwL ljifodf cWoog ug{]5f}+ . 

lj|mofsnfk 1.1 M an nufP/ 3/df b}lgs¿kdf ul/g] 5 j6f sfdsf] ;"rL agfpg'xf];\ . 

an  (Force) 

ljlzi6 p2]Zo (Specific Objectives) 

o; kf7sf] cGTodf lzIffyL{x¿ lgDg s'/fdf ;Ifd x'g'x'g]5 M 

-s_  annfO{ kl/eflift ug{ / To;sf] PsfO eGg,  

-v_  u'?Tjfsif{0f an / u'?Tjan kl/eflift ug{ tyf u'?Tjfsif{0fsf]  
lgod atfpg, 

-u_  u'?Tjfsif{0f;DaGwL ul0ftLo ;d:of ;dfwfg ug{,  

-3_  an / tf}ndf km/s atfpg . 

kf7 

! 
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u'?Tjfsif{0f (Gravitation) 

tkfO{+n] slxNo} ;f]Rg'ePsf] 5, a|x\df08df /x]sf ;"o{, k[YjL, rGb|df h:tf vuf]nLo lk08x¿ 

vfnL :yfgdf Tolts} s;/L c8]sf 5g\ < k[YjLn] ;"o{nfO{ / rGb|dfn] k[YjLnfO{ lsg kl/qmdf 

u/]sf xf]nfg\ < ;f]x|f}+ ztfAbL cl3;Dd k[YjL a|x\df08sf] s]Gb|df /x]sf] 5 / ;"o{, rGb|dfnufot 

cGo u|xn] k[YjLsf] kl/qmdf u5{g\ eGg] ljZjf; lyof] . o;nfO{ k[YjL s]lGb|t l;4fGt 
(Geocentric theory) elgG5 . of] l;4fGt 6f]n]dL (Ptolemy) n] bf];|f] ztfAbLdf cl3 ;f/]sf 

x'g\ . of] l;¢fGt ;f]x|f}+ ztfAbL;Dd rNof] . ;f]x|f}+ ztfAbLdf Uoflnlnof]n] b"/bz{s oGqaf6 x]/]/ 

;"o{ s]Gb|df /x]sf] 5 / k[YjL nufot ;a} u|xn] ;"o{sf] kl/qmdf u5{g\ eGg] s'/f k|dfl0ft u/] . 

o;nfO{ ;"o{ s]lGb|t l;4fGt (Hetiocentric theory) elgG5 . of] l;4fGt lgsf]nf; sf]klg{s;n] 

kQf nufPsf x'g\ . jf:tjdf ;a} u|xx¿n] ;"o{sf] jl/kl/ cf–cfkm\gf] sIfdf /x]/ kl/qmdf 

ub{5g\ . To;}u/L pku|xx¿n] u|xsf] jl/kl/ kl/qmdf ub{5g\ . 

u|xx¿n] ;"o{sf] kl/qmdf ug{] s'/f kQf nfu]kl5 a]nfotL j}1flgs ;/ cfOHofs Go'6gn] 

;"o{nfO{ u|xx¿n] lsg kl/qmdf ub{5g\ eGg] ljifodf vf]hL ug{ yfn] . o; vf]hLaf6 pgn] 

u'?Tjfsif{0fsf] lgod kQf nufP . pgsf cg';f/ a|x\df08df /x]sf x/]s lk08x¿n] Ps 

csf{]nfO{ cfsif{0f ub{5g\ . ;"o{n] k[YjLnfO{ cfsif{0f u5{ eg] k[YjLn] ;"o{nfO{ cfsif{0f u5{ . 

To;}u/L k[YjLn] rGb|dfnfO{ cfsif{0f u5{ eg] rGb|dfn] k[YjLnfO{ klg cfsif{0f u5{ . cyf{t\ 

a|x\df08df /x]sf ;a} vuf]nLo lk08n] Psn] csf{]nfO{ cfsif{0f ub{5g\ . a|x\df08df /x]sf 

vuf]nLo lk08x¿df k/:k/df x'g] oxL cfsif{0fnfO{ u'?Tjfsif{0f (Gravitation) elgG5 . 

lk08x¿n] k/:k/df cfsif{0f ubf{ 7"nf] lk08sf] cfsif{0fsf] k|efj ;fgf] lk08df k/]sf] b]lvG5 . 

o;}sf/0f ;a} u|xx¿n] ;"o{sf] kl/qmdf ub{5g\ . u|xx¿sf] t'ngfdf ;"o{ olt 7"nf] 5 ls ;a} 

u|xsf] lk08 hf]8\bf ;"o{sf] lk08sf] ! k|ltzt klg k'Ub}g . u'?Tjfsif{0fn] ubf{ g} ;d'b|df 

Hjf/ef6f (Tides) b]vf kb{5 .   

ljrf/0fLo k|Zg M lsg rGb|dfn] k[YjLsf] kl/qmdf u/]sf] xf]nf <  

rGb|dfsf] eGbf k[YjLsf] lk08 w]/} a9L 5 .  lk08x¿sf aLrdf k/:k/df cfsif{0f x'Fbf 7"nf] 

lk08sf] cfsif{0fsf] k|efj ;fgf] lk08df k/]sf] b]lvG5 . o;}sf/0f rGb|dfn] k[YjLsf] kl/qmdf 

ub{5 . 

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

b'O{ lk08x¿aLr Ps cfk;df x'g] cfsif{0f andf s] s] s'/fn] k|efj kf5{g\ / ;f] ansf] dfkg 

s;/L ug{] eGg] ;DaGwdf Go'6gn] ;g\ 1687 df Pp6f lgod k|ltkfbg u/] . ;f]xL lgodnfO{ 

g} Go'6gsf] u'?Tjfsif{0f;DaGwL ljZjJofkL lgod (Newton's universal law of gravitation) 

elgG5 . o; lgod cg';f/ a|x\df08df /x]sf s'g} klg b'O{ j:t'aLr k}bf x'g] u'?Tjfsif{0f an 
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tL b'O{ j:t'sf lk08x¿sf] u'0fgkmn;Fu ;dfg'kftL x'G5 eg] tL b'O{ j:t'x¿ aLrsf] b"/Lsf] 

ju{;Fu Ao'Tqmdfg'kftL x'G5 . 

 

 

 

 

lrq g+=1.1  

dfgf}+ j:t' A sf] lk08 m1 / j:t' B sf] lk08 m2 /x]sf 5g\ / tL b'O{ j:t'sf] s]Gb| aLrsf] 

b"/L d / tL b'O{ j:t' aLrdf pTkGg x'g] u'?Tjfsif{0f an F 5 . 

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

u'?Tjfsif{0f an (F) tL j:t'sf] lk08 m1 / m2 sf] u'0fgkmn;Fu ;dfg'kftL (directly 

proportional) x'G5 . 

cyf{t\ F m1 × m2…………..(i) [d l:y/ x'Fbf] 

To;}u/L u'?Tjfsif{0f an (F) tL b'O{ j:t'aLrsf] b"/L (d) sf] ju{;Fu Jo'tqmdfg'kftL 

(Inversely proportional) x'G5 . 

cyf{t\ F  
1

d
2 ……………(ii) [m1 / m2 l:y/ ePdf] 

;dLs/0f (i) / (ii) nfO{ ldnfpFbf 

F  
m1 × m2

d
2  

 F = G
m1 × m2

d
2  

hxfF G Pp6f cr/ xf] / o;nfO{ u'?Tjfsif{0f cr/ (Gravitational contant) elgG5 . o;sf] 

dfg 6.67 × 10
–11

Nm
2
/kg

2
 x'G5 . 'G' sf] dfg klxnf] k6s x]g/L Sofe]lG8;n] kQf nufPsf 

lyP . olb m1 = 1kg, m2 = 1 kg / d = 1m 5 eg] ;dLs/0f (iii) df dfg k|lt:yfkg u/L 

lx;fa ubf{  

 F = G 
1 × 1

1
2      F = G x'G5 .  

A B 

m2 m1 

d 
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t;y{ Ps–Ps lsnf]u|fd lk08 ePsf b'O{6f j:t'nfO{ 1 ld6/sf] b"/Ldf /fVbf ltgLx¿aLr k}bf 

x'g] u'?Tjfsif{0f an g} u'?Tjfsif{0f cr/ (Gravitational constant) xf] . u'?Tjfsif{0f cr/ 

(G) sf] dfg b'O{ j:t'sf] lk08, ltgLx¿ aLrsf] b"/L, j:t' /x]sf] dfWodsf]-;3g jf la/n 

k|s[lt  tyf j:t'sf] cfsf/ tyf ;fOhdf e/ kb{}g . To;}n] o;nfO{ u'?Tjfsif{0f l:y/ 

(Gravitation constant) elgG5 . 

(i) j:t'sf] lk08 / u'?Tjfsif{0f an aLrsf] ;DaGw 

dfgf}+ b'O{ j:t' A / B sf lk08 qmdzM m1 / m2 5g\ . 

ltgLx¿sf] s]Gb|aLrsf] b"/L d / u'?Tjfsif{0f an F1 5 . 

Go'6gsf] u'?Tjfsif{0fsf] lgodcg';f/, 

F1 = G 
m1 × m2

d
2  ………. (i) 

dfgf}+ b'j} j:t'sf] lk08 b'O{ u'0ffn] a9fOPsf] 5 . o:tf] 

cj:yfdf j:t' A sf] lk08 2m1 / j:t' B sf] lk08 2m2 

x'G5 . To:t} dfgf}+ u'?Tjfsif{0f an F2 / b"/L oyfjt 

cyf{t\ d 5 . u'?Tjfsif{0fsf] lgodcg';f/, 

F2 = 
2m1 × 2m2

d
2   

F = 4 × G 
m1 × m2

d
2   

 F2 = 4 × F1 

 o; cj:ydf u'?Tjfsif{0f an rf/ u'0ff a9]sf] 5 . cyf{t\ b'O{ j:t' aLrsf] b"/LnfO{ l:y/ 

(Constant) /fv]/ b'j} j:t'sf] lk08nfO{ 2 u'0ffn] a9fpFbf u'?Tjfsif{0f an 4 u'0ffn] a9\5 . b"/L 

l:y/ /fvL a:t'sf] lk08 a9fpFbf u'?Tjsfif{0f an a9\b5 . To:t} b"/L l:y/ /fvL j:t'sf] lk08 

sd ubf{ u'?Tjfsif{0f an 36\b5 . 

(ii) j:t' aLrsf] b"/L / u'?Tjfsif{0f an aLrsf] 
;DaGw 

dfgf}+ b'O{ j:t' A / B sf lk08 qmdzM m1 / m2 5g\ . 

tL b'O{ j:t' aLrsf] b"/L d / u'?Tjfsif{0f an F1 5 . 

Go'6gsf] u'?Tjfsif{0fsf] lgodcg';f/,  

F1 = G 
m1 × m2

d
2  ……….(i) 

lrq g+= 1.2 

A B 

m2 m1 

d 

F1 

lrq g+=1.3 

A B 

m2 m1 

d 

F1 
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dfgf}+ ca b'j} j:t'sf] lk08 oyfjt /fvL b"/L cfwf u/f}+ . o:tf] cj:yfdf b"/L a/fa/ 
d

2
  x'G5 

/ gofF u'?Tjfsif{0f an a/fa/ F2 x'G5 . 

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

F2  = G 
m1 × m2




d

2

2   

F2 = G × m1 × m2 × 
4

d
2  

F2 = 4. 
Gm1 × m2

 d
2   

F2 = 4 × F1 

o; cj:yfdf klg u'?Tjfsif{0f an 4 u'0ffn] a9]sf] b]lvG5 . cyf{t\ lk08 l:y/ /fvL a:t'x¿ 

aLrsf] b"/L 36fpFbf u'?Tjfsif{0f an a9\5 . To;} u/L lk08 l:y/ /fvL j:t'x¿ aLrsf] b"/L 

a9fpFbf eg] u'?Tjfsif{0f an 36\5 . 

ul0ftLo ;d:ofsf pbfx/0fx¿ 

1.  b'O{j6f j:t' P / Q sf] lk08 qmdzM 20kg / 40kg /x]sf 5g\ . tL b'O{ lk08sf] 

 s]Gb|aLrsf] b"/L 5m 5 eg] ltgLx¿ aLrdf u'?Tjfsif{0f an slt xf]nf <  

(G = 6.67 × 10
–11

 Nm
2
/kg

2
) 

lbOPsf], 

j:t' P sf] lk08 (m1) = 20kg 

j:t\'sf] lk08 (m2) = 40kg 

b'O{ lk08 aLrsf] b"/L (d) = 5m 

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

xfdLnfO{ yfxf 5, 

F = G
m1 × m2

 d
2   

 = 
6.67 × 10

–11
 × 20 ×40

 5
2    
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= 
5.336 × 10

–8

 25
  

= 2.1344 × 10
–9

N 

2.  k[YjL / rGb|df aLrsf] u'?Tjfsif{0f an 2.01 × 10
20

N 5 . olb oL b'O{ lk08sf] b"/L 

 3.84 × 10
5
km 5 / k[YjLsf] lk08 6 × 10

24
kg 5 eg] rGb|dfsf] lk08 slt xf]nf < 

 (G = 6.67 × 10
–11

Nm
2
/kg

2
) 

lbOPsf], 

k[YjLsf] lk08 (m1) = 6 × 10
24

kg 

rGb|dfsf] lk08 (m2) = ? 

rGb|df / k[YjL aLrsf] b"/L (d) = 3.84 × 10
5
km x 1000 = 3.84 ×10

8
m 

u'?Tjfsif{0f cr/ (G) = 6.67 × 10
–11

Nm
2
/kg

2
 

u'?Tjfsif{0f an (F) = 2.01×10
20

N 

xfdLnfO{ yfxf 5, 

F = G
m1 × m2

 d
2   

or, 2.01 × 10
22

 = 
6.67 × 10

–11
 × 6 ×10

24
 × m2

 (3.84 × 10
8
)

2   

or, 6.67 × 10
–11

 × 6 × 10
24

 × m2 = 2.01 × 10
20

 × 1.47 × 10
17

 

or,  m2 = 
2.95 × 10

39

 4.002 × 10
14  

  = 7.37 × 10
22

kg 

3. klxnf] j:t'sf] lk08 2 u'0ff / bf];|f] j:t'sf] lk08 3 u'0ff a9fP/ tL b'O{ j:t' aLrsf] 

 b"/L cfwf ubf{ u'?Tjfsif{0f an sltn] ablnG5 < (G = 6.67 × 10
–11

 Nm
7
/kg

2
) 

klxnf] cj:yf 

dfgf}F, klxnf] j:t'sf] lk08 = m1 

bf];|f] j:t'sf] lk08 = m2 

b'O{ j:t'aLrsf] b"/L = d 

u'?Tjfsif{0f an = F1 

u'?Tjfsif{0fsf] lgodcg';f/, 
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F1 = 
G  m1 × m2

d
2  …………… (i) 

bf];|f] cj:yf 

klxnf] j:t'sf] lk08 = 2m1 

bf];|f] j:t'sf] lk08 = 3m1 

j:t' aLrsf] b"/L = 
d

2
 

u'?Tjfsif{0f an = F2 

xfdLnfO{ yfxf 5,  

F2  = 
G × 2m1 × 3m2




d

2

2   

F2 = 6 × G × m1 × m2 × 
4

d
2  

F2 = 24 × 
G × m1 × m2

 d
2   

F2 = 24 × F1 

u'?Tjfsif{0f an 24 u'0ffn] a9\5 . 

u'?Tjan (Gravity) 

lj|mofsnfk 1.2 M ;a} ;fyL x6fP/ Pp6f ;fgf] 9'Ëf cln k/ cfsfzlt/ kmfNg'xf];\ . 9'Ëf stf 

hfG5 < o:tf] lsg ePsf] xf]nf < 5nkmn ug{'xf];\ . ;a}n] kfnf]kfnf] oxL lqmof  

bf]xf]¥ofpg'xf];\ . 

9'Ëf, an jf s'g} klg j:t'nfO{ cfsfzlt/ kmfNbf tL s]xL prfO;Dd dflylt/ hfG5g\ / 

To;kl5 hldglt/ kms{G5g\ . ?vsf xfFuf xNnfpFbf kft tyf kmn hldglt/ v:5g\ . dfly 

kmfn]sf] 9'Ëf p8]/ cfsfzdf nuftf/ dfly lsg guPsf] xf]nf < ?vaf6 5'6]sf] kft, kmn cflb 

lsg hldglt/ em/]sf xf]nfg\ < tL j:t' cfsfzlt/ lsg guPsf xf]nfg\ < cyf{t\ k[YjLsf] 

jl/kl/ dflyaf6 5f]l8Psf ;a} j:t' hldglt/ lsg v;]sf xf]nfg\ < k[YjLn] ;a} j:t'nfO{ 

cfˆgf] s]Gb|lt/ tfg]sf]n] g} ;a} j:t' hldglt/ v;]sf x'g \ . o;sf] sf/stTj eg]sf] k[YjLsf] 

tfGg] an cyf{t\ u'?Tj an g} xf] . u'?Tj ann] ubf{ g} dfly kmflnPsf j:t' tnlt/ cyf{t\ 

k[YjLsf] ;txdf em5{g\ . ?vsf km"n, kmn,kft cflb hldglt/ em5{g\ . cfkm\gf] u'?Tj If]qleq 

/x]sf ;a} j:t'nfO{ u|x÷pku|xn] cfkm\gf] s]Gb|lt/ tfG5g\ . s'g} vuf]nLo lk08n] cfkm\gf] u'?Tj 

If]qleqsf] s'g} klg j:t'nfO{ cfkm\gf] s]Gb|lt/ tfGg] annfO{ g} u'?Tj an (Gravity) elgG5 . 
;a} u|x / pku|xx¿sf] cf–cfkm\gf] u'?Tj an x'G5 . a9L lk08 ePsf] j:t'df u'?Tj an a9L 
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k5{ eg] sd lk08 ePsf] j:t'df u'?Tjan sd k5{ . j:t'sf] tf}n eGg' g} Tof] j:t'df nfu]sf] 

u'?Tj an xf] . 

dfgf}+ m lk08 ePsf] j:t' k[YjLsf] ;txdf /x]sf] 5 . k[YjLsf] lk08 M / cw{Jof; R 5 . 

To:t} u'?Tjfsif{0f an F 5 . k[YjLsf] ;txdf /x]sf] j:t'sf] xsdf j:t' / k[YjLaLrsf] b"/L 

eg]sf] k[YjLsf] cw{Jof; (d = R) x'G5 . 

u'?Tjfsif{0fsf] lgodfg';f/,  

F = G
Mm

R
2   

oxfF F eg]sf] j:t'sf] tf}n W xf] . t;y{ 

W = G
Mm

R
2                                                                       lrq g+= 1.5 

u'?Tj ansf c;/x¿ 

b}lgs hLjgdf u'?Tj ansf y'k|} c;/x¿ xfdLn] b]v]sf ef]u]sf 5f}+ . tLdWo] s]xL c;/x¿ 

o;k|sf/ 5g\ M 

-s_  u'?Tj ann] ubf{ g} xfdL k[YjLsf] ;txdf pleg, lx+8\g / ljleGg sfd ug{ ;Sb5f}+ . 

-v_  3/, k'n, afFw h:tf ;+/rgf u'?Tj ann] ubf{ g} k[YjLdf afFlwP/ /x]sf x'G5g\ .  

-u_  u'?Tj ans} sf/0f k[YjLnfO{ jfo'd08nn] 3]/]/ /fv]sf] 5 . 

-3_  dfly kmflnPsf] j:t' u'?Tj ans} sf/0f kms{]/ k[YjLsf] ;txdf cfpF5 . 

-ª_  vf]nf, gbLx¿ xf]rf] -cf]/fnf]_ lt/ aUg'sf] sf/0f klg u'?Tj an g} xf] . 

-r_  jiff{, lxpF cflb k[YjLdf kg{] sf/0f klg k[YjLsf] u'?Tj an xf] . 

ul0ftLo ;d:of 

k[YjLsf] lk08 6 × 10
24

 kg / cw{Jof; 6380 km 5 eg] k[YjLsf] ;txdf /x]sf] 5kg sf] j:t'df 

u'?Tj an slt k5{ < 

lbOPsf], 

k[YjLsf] lk08 (M) = 6 × 10
24

 kg 

j:t'sf] lk08 (m) = 6380 km  = 6380 × 1000 

     = 6380000 = 6.38 × 10
6
m 

u'?Tj an (F) = ? 

    

R 

m 

M 
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xfdLnfO{ yfxf 5, 

F = 
GMm

R
2   = 

6.67 × 10
–11

 × 6 × 10
24

 × 5

 (6.38 × 10
6
)

2   

= 
2.001 × 10

15

4.07 × 10
13   = 49.16 N 

u'?Tj k|j]u (Acceleration due to gravity) 

rfndf /x]sf] j:t'df ;f]xL lbzftkm{ an nufO lbof] eg] To;sf] 

ult a9\5 . cUnf] 7fpFaf6 s'g} j:t' k[YjLsf] ;txlt/ vl;/xFbf 

To;sf] v:g] ult s] xf]nf < x/]s j:t'nfO{ k[YjLn] cfkm\gf] 

s]Gb|lt/ tfG5 . oxfF j:t'sf] rfnsf] lbzf / u'?Tj ann] tfGg] 

lbzf Ps}lt/ 5 . o;sf/0f hldglt/ vl;/x]sf] j:t'sf] v:g] ult 

u'?Tj ann] ubf{ nuftf/ a9\5 . cyf{t\ j:t' hlt tnlt/ cfpF5, 

To;sf] v:g] ult plt g} a9\b} hfG5 . ult a9\b} hfg' eg]sf] 

To;df k|j]u pTkGg x'g' xf] . o;/L k[YjLsf] ;txlt/ :jtGq 

¿kn] vl;/x]sf] j:t'df u'?Tj ann] ubf{ k|j]u pTkGg x'G5 . 

:jtGq ¿kn] vl;/x]sf] j:t'df u'?Tj anåf/f pTkGg x'g] 

k|j]unfO{ u'?Tj k|j]u (Acceleration due to gravity) elgG5 . 

u'?Tj k|j]unfO{ 'g' n] hgfOG5 . o;sf] SI       -o;cfO_ PsfO 

ld6/ k|lt ju{ ;]s]08 (m/s
2
) x'G5 . 

jf:tjdf :jtGq ¿kn] s'g} j:t' k[YjLsf] ;txlt/ v:5 eg] 

To;sf] ult k|To]s ;]s]08df 9.8m/s sf b/n] a9\b} hfG5 . To;}n] 

u'?Tj k|j]usf] cf};t dfg 9.8 m/s
2
 x'G5 . prfOaf6 ljgf cj/f]w 

k[YjLlt/ v:bf klxnf] ;]s]08df j:t'sf] ult 9.8 m/s x'G5 eg] 

bf];|f] ;]s]08df 19.6m/s x'G5 . t];|f] ;]s]08df o;sf] ult 29.4 

m/s x'G5 . o:t} klxnf] ;]s]08df j:'tn] 4.9 m b"/L kf/ u5{ eg] 

bf];|f] ;]s]08 k"/f x'Fbf 19.6 m kf/ u5{ . To:t} u/L t];|f] 

;]s]08;Dddf 44.1 m b"/L kf/ u5{ . rf}+yf] ;]s]08;Dddf eg] 

78.4 m b"/L kf/ u5{ . k|To]s ;]s]08df kf/ u/]sf] b"/L km/s 

km/s x'g' eg]sf] j:t'sf] v:g] ult km/s x'g' xf] . oxfF k|To]s 

;]s]08df kf/ u/]sf] b"/L a9]sf] 5 . cyf{t\ dflyaf6 j:t' 

hldglt/ v:bf k|To]s ;]s]08 To;sf] v:g] ult a9\b5 .  

s'g} lglZrt :yfgdf :jtGq ¿kn] vl;/x]sf] j:t' k}bf x'g] k|j]u ;dfg x'G5 . ;g\ !%() df 

Uoflnlnof]n] lk;fsf] 9Ns]sf] 6fj/ (Leaning tower) af6 7"nf] / ;fgf] lk08 v;fP/ x]/] . o;f] 

an 

9.8 m/s 

4.9 m 

19.6m/s 

19.6 m 

29.4 m/s 

44.1 m 

39.2 m/s 

78.4 m 

lrq g+= 1.6 

1
st
 Sec. 

2
nd

 Sec. 

3
rd

 Sec. 

4
th
 Sec. 
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ubf{ b'j} lk08x¿ Ps ;fy hldgdf k'u]sf] kfP . o; 36gfn] klg ;a} lk08x¿ ;dfg u'?Tj 

k|j]udf v:5g\ eGg] l;4 ePsf] lyof] . 

lj|mofsnfk– 1.3 

Pp6f 9'ª\uf]nfO{ ;fgf] / 7"nf] u/L b'O{ efudf 6'qmf ug{'xf];\ . ca tL b'j} 9'ËfnfO{ ljBfnosf] 

5taf6 hldgdf v;fNg'xf];\ . 9'Ëfn] gnfUg] 7fpFdf pleP/ s]xL ;fyLx¿nfO{ cjnf]sg ug{ 

nufpg'xf];\ . 

1.  7"nf] / ;fgf] 9'Ëf Ps;fy hldgdf cfOk'u] ls k'u]gg\ < 

2.  o:tf] lsg ePsf] xf]nf < 

To:t} b'O{ kfgf sfuh lng'xf];\ . Pp6f kfgfnfO{ 8Nnf] kfg{'xf];\ . ca 8Nnf] kfl/Psf] sfuh / 

v'nf sfuhnfO{ lglZrt prfOaf6 v;fNg'xf];\ .  

1.  8Nnf kf/]sf] / gkf/]sf] sfuh Ps;fy hldgdf cfOk'u] ls k'u]gg\ < 

2.  o:tf] lsg ePsf] xf]nf < 5nkmn ug{'xf];\ / lgisif{ lgsfNg'xf];\ . 

KjfFv / l;Ssfsf] k|of]u (Feather and coin experiment) 

xfjf lemSg] kDk (Vacuum pump) ;Fu hf]l8Psf] nueu Ps ld6/ nfdf sfFrsf gnL lng'xf];\ 

. gnLleq Pp6f KjfFv / l;Ssf /fv]/ gnLnfO{ pN6fpg'xf];\ . s] x'G5 < cjnf]sg ug{'xf];\ . 

gnL pN6fpFbf l;Ssf / KjfFv b'j} v:5g\ t/ v:g] k|lj|mofdf l;Ssf l56f] / KjfFv l9nf] 

v:5g\ . ca Eofs'd kDksf] d2taf6 xfjf lems]/ km]l/ sfFrsf] gnLnfO{ pN6fpg'xf];\ . 

o;k6s l;Ssf / KjfFv Ps;fy jf ;Fu;Fu} v;]sf] b]lvG5 . 

klxnf]k6s l;Ssf / KjfFv;Fu} Ps;fy gv:g] sf/0f xfjfsf] cj/f]w xf] . l;Ssfsf] eGbf 

KjfFvsf] ;txsf] If]qkmn a9L ePsf]n] KjfFvdf xfjfsf] cj/f]w a9L x'G5 / k|j]u sd  

x'ghfG5 . o;sf/0f xfjf ePsf] gnLdf l;SsfeGbf KjfFv l9nf] v:5 t/ xfjf gePsf] gnLdf 

xfjfsf] cj/f]w gx'g] x'gfn] b'j} ;Fu} v:5g\ . xfjfsf] cj/f]w gx'Fbf ;a} j:t'df u'?Tj ann] 

ubf{ k}bf x'g] k|j]u ;dfg x'G5 . 
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lrq g+= 1.7 KjfFv / l;Ssfsf] k|of]u 

ljrf/0fLo k|Zg 

rGb|dfsf] ;txdf KjfFv / l;Ssf Ps} ;dodf ;Fu} v;fpFbf s] x'G5 xf]nf < 

rGb|dfsf] ;txdf jfo'd08n gePsf]n] ;a} j:t' ToxfF lagf cj/f]w cyf{t\ :jtGq¿kn] 

v:b5g\ . o:tf] cj:yfdf ;a} a:t' ;dfg k|j]u -u'?Gj k|j]u_ df v:g] ePsf]n] rGb|dfsf] 

;txdf KjfFv / l;Ssf ;Fu;Fu} v:b5g\ . 

lj|mofsnfk–1.4  

ljBfnosf] 5taf6 Pp6f 9'ËfnfO{ v;fNg'xf];\ . :6kjfrsf] d2taf6 5taf6 9'Ëf hldg;Dd 

cfOk'Ug nfu]sf] ;do lgsfNg'xf];\ / gf]6 ug{'xf];\ . of] k|lj|mof kfFrk6s bf]xf]¥ofpg'xf];\ / ca 

5t / hldg aLrsf] b"/L gfKg'xf];\ . To;kl5 h = 
1

2
 gt

2
 ;"q k|of]u  u/L k|To]s k6ssf] 'g' sf] 

dfg lgsfNg'xf];\ . cGTodf 'g' sf] dfgsf] cf};t lgsfNg'xf];\ . 

cw{Jof; (R) / u'?Tj k|j]u aLrsf] ;aGw 

dfgf}+ s'g} u|x jf pku|xsf] lk08 M / cw{Jof; R 5 . pQm u|x 

jf pku|xsf] ;txdf 'm' lk08 ePsf] j:t' /flvPsf] 5 . tL b'O{ 

j:t' aLrsf] u'?Tjfsif{0f an F 5 . u'?Tjfsif{0fsf] lgodcg';f/ 

F = 
GMm

R
2  ………….(i) 

xfdLnfO{ yfxf 5, 

j:t'sf] tf}n (F) = m × g ………. (ii) [rfnsf] bf];|f] lgod] 

xfjf ePsf] xfjf lemlsPsf] gnL 

R 

       

m 

M 

F 

lrq g+=1.8 

 

j:t' 



 12  

;dLs/0f (i) / (ii) af6 

mg = 
GMm

R
2   

g = 
GM

R
2  ………….(iii) 

G (u'?Tjfsif{0f cr/_ / M -u|x jf pku|xsf] lk08_ b'j} cr/ /flz x'g\ . t;y{, 

 g  
1

R
2  ………..(iv) 

s'g} u|x jf pku|xdf k}bf x'g] u'?Tj k|j]u To; u|x jf pku|xsf] cw{Jof;sf] ju{;Fu 

Ao'tqmdfg'kftL (Inversely proportional) x'G5 . 

;dLs/0f (iv) af6 yfxf x'G5 ls u|x jf pku|xdf k}bf x'g] k|j]udf To;sf] lk08sf] s'g} c;/ 

x'Fb}g . o;}sf/0f xfjfsf] cj/f]w gx'Fbf 7"nf] jf ;fgf], ux|f}+ jf xn'sf h'g;'s} j:t' v:bf klg 

;dfg k|j]u k}bf x'G5 . 

ul0ftLo ;d:ofsf pbfx/0f 

5.k[YjLsf] lk08 6 × 10
24

kg / cw{Jof; 6380 km 5 eg] u'?Tj k|j]u slt x'G5 < 

lbOPsf], 

k[YjLsf] lk08 (M) = 6 × 10
24

 kg 

k[YjLsf] cw{Jof; (R) = 6380 km = 6380 × 1000 = 6.38 × 10
6
 m 

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

xfdLnfO{ yfxf 5, 

g = 
GM

R
2   

=  
6.67 × 10

–11
 × 6 × 10

24

 (6.38 × 106)
2   

= 
4.002 × 10

14

4.07 × 10
3   

= 9.83 m/s
2
 

k[YjLsf] ljleGg efudf k}bf x'g] u'?Tj k|j]u (Acceleration due to gravity at different 

places of the earth) 
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k[YjL k"0f{ uf]nfsf/ 5}g . of] w|'jlt/ s]xL y]lKrPsf] lg/Iflt/ km's]sf] 5 . h;n] ubf{ k[YjLsf] 

cw{Jof; w|'jlt/ sd / lg/Iflt/ a9L 5 . 

u'?Tj k|j]usf] dfg k[YjLsf] cw{Jof;sf] ju{;Fu Jo'Tqmdfg'kflts x'G5 . o;}sf/0f a9L cw{Jof; 

/x]sf] lg/If -e"dWo/]vf_ lt/ u'?Tj k|j]u sd x'G5 eg] sd cw{Jof; x'g] w|'jlt/ u'?Tj k|j]u 

a9L x'G5 . jf:tjdf e"dWo/]vLo If]qlt/ 'g' sf] dfg 9.78 m/s
2
 x'G5 eg] w|'jLo v08df g sf] 

dfg 9.83 m/s
2
 x'G5 . o;}sf/0f 'g' sf] cf};t dfg 9.8 m/s

2
 dflgG5 . 

kxf8sf] 6'Kkf]df / km]bLdf klg 'g' sf] dfg km/s x'G5 lsgeg] 

k[YjLsf] s]Gb|af6 kxf8sf] 6'Kkf] / km]bLsf] b"/L -cw{Jof;, R) km/s 

x'G5 . To;}u/L k[YjLsf] ;txaf6 ulx/fOdf hfFbf klg 'g' sf] dfg 

km/s x'G5 . dfgf}+ k[YjLsf] ;txdf /x]sf] kxf8sf] prfO h 5 . 

o:tf] cj:yfdf k[YjLsf] s]Gb|af6 kxf8sf] prfO;Ddsf] b"/L 

a/fa/ R + h x'G5 . cyf{t\ cw{Jof; a/fa/ R + h x'G5 . o:tf] 

cj:yfdf g1 = 
GM

(R + h)
2   

oxfF (R + h)
2
 sf] dfg R

2
 dfgeGbf a9L 

ePsf]n] 'g' sf] dfg sd x'G5 . o;y{ kxf8sf] 

km]bLeGbf kxf8sf] 6'Kkf]df 'g' sf] dfg sd  

x'G5 . k[YjLsf] ;txaf6 ulx/fO a9\b} hfFbf cw{Jof; 36] klg 'g' 

sf] dfg 36\b} hfG5 . o:tf] cj:yfdf Okm]lS6e df; klg 36\g] 

ePsf]n] 'g' sf] dfg 36]sf] xf] . k[YjLsf] s]Gb|df 'g' sf] dfg z"Go 

x'G5 . 

 

G / g df km/s 

u'?Tj k|j]u (g) u'?Tjfsif{0f cr/ (G) 

1. u'?Tj ansf sf/0f j:t'df k}bf 

x'g] k|j]unfO{ u'?Tj k|j]u elgG5 . 

=2. o;sf] PsfO m/s
2
 xf] . 

3.=o;sf] dfg 7fpFcg';f/  

km/s x'G5 . 

1. PsfO lk08 ePsf j:t'nfO{ 1 m sf] b"/Ldf /fVbf 

ltgsf aLrdf k}bf x'g] u'?Tjfsif{0f an g} 

u'?Tjfsif{0f cr/ xf] . 

2. o;sf] PsfO Nm
2
/kg

2
 xf] . 

3. o;sf] dfg a|x\df08e/L ;dfg cyf{t\ l:y/ x'G5 . 

R 

h 

lrq g+=1.10  

lrq g+= 1.9 

Rp 

pQ/L w|'a 

blIf0fL w|'a 

Re lg/If 
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lk08 / tf}n (Mass and Weight) 

lk08 (Mass) 

lk08 eg]sf] s] xf] tkfO{nfO{ yfxf 5 < s] lk08 / tf}n pxL s'/f x'g\ < xfd|f] b}lgs Jojxf/df 

xfdL lk08 / tf}nnfO{ p:t} p:t} dfg]/ Jojxf/ u5f{}+ t/ lk08 / tf}n Pp6} s'/f xf]Ogg\ . 

j:t'df /x]sf] kbfy{sf] k"/f kl/df0fnfO{ lk08 (Mass) elgG5 . of] kbfy{df /x]sf k/df0f' 

;ª\Vof / k/df0f'sf] ef/df e/ k5{ . o;nfO{ lsnf]u|fd (kg) PsfOdf gflkG5 eg] lk08 

gfKgsf nflu kfnf t/fh' (Beam balance) k|of]u ul/G5 . 

 

 

k;naf6 rfdn lsGbf xfdLnfO{ Jofkf/Ln] hf]v]/ rfdn lbG5g\ . o:tf] a]nf t/fh'sf] Pp6f 

kfnfdf rfdn / csf{] kfnfdf 9s /fv]/ t/fh'df ;Gt'ng u/fOG5 . of] cj:yfdf b'j} kfnfdf 

cyf{t\ 9stkm{ / rfdntkm{ kg{] u'?Tj an a/fa/ x'G5 . csf{] 7fpF jf u|xdf nUof] eg] klg 

t/fh'sf] ;Gt'ng lau|Fb}g . o;n] a/fa/ g} b]vfO/xG5 . To;}n] lk08 7fpFcg';f/ km/s kb{}g 

cyf{t\ ablnFb}g . 

lj|mofsnfk–1.5 M kfnf t/fh' k|of]u u/L lj1fg lstfasf] lk08 kQf nufpg'xf];\ . 

tf}n (Weight) 

s'g} klg j:t'df kg{ hfg] u'?Tj an g} Tof] j:t'sf] tf}n xf] . cyf{t\ s'g} klg j:t'nfO{ k[YjLn] 

hlt ann] cfkm\gf] s]Gb|lt/ tfG5, To;nfO{ g} pQm j:t'sf] tf}n (Weight) elgG5 . tf}nnfO{ 

Go'6g (N) PsfOdf gflkG5 / tf}n lgsfNg sdfgL -l:k|ª_ t/fh' k|of]u ul/G5 .   

lj|mofsnfk–1.6 M sdfgLbf/ t/fh' k|of]u u/L lj1fg lstfasf] tf}n kQf nufpg'xf];\ . 

xfdLnfO{ yfxf 5, 

lrq g+=1.11 : kfnf t/fh' 

rfdn 
9s 
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j:t'sf] tf}n  j:t'sf] lk08 × u'?Tj k|j]u 

W = m × g …….. (i) 

j:t'sf] lk08 cr/ /flz xf] . To;}n] 

W  g ……….. (ii) 

;dLs/0f (ii) n] j:t'sf] tf}n u'?Tj k|j]u;Fu ;dfg'kflts x'G5 eGg] a'emfpF5 . u'?Tj k|j]u 

(g) sf] dfg 36a9 x'Fbf ;f]xL cg';f/ j:t'sf] tf}n klg 36a9 x'G5 . cyf{t\ u'?Tj k|j]u (g) 

sf] dfg a9\bf j:t'sf] tf}n klg a9\5 / u'?Tj k|j]u (g) sf] dfg 36\bf j:t'sf] tf}n klg 

36\5 . k[YjLsf] ;a} efudf u'?Tj k|j]u (g) sf] dfg a/fa/ gePsf]n] g} j:t'sf] tf}n klg 

a/fa/ x'Fb}g . k[YjLsf] cw{Jof; e"dWo/]vf -lg/If_ tkm{ a9L / w|'j -kf]n_ tkm{ sd x'G5 . 

o;sf/0f u'?Tj k|j]u (g) sf] dfg lg/If -e"dWo/]vf_ tkm{ sd / w|'jtkm{ a9L x'G5 . o;}sf] 

kmn:j¿k k[YjLdf j:t'sf] tf}n e"dWo/]vf -lg/If_ tkm{ sd / w|'jlt/ a9L x'G5 . To;}u/L 

kxf8sf] km]bLdf eGbf 6'Kkf]df cw{Jof; -k[YjLsf] s]Gb|b]lvsf] b"/L_ a9L x'g] x'gfn] u'?Tj k|j]u 

sd x'G5 . To;}sf/0f kxf8sf] km]bLdf eGbf 6'Kkf]df j:t'sf] tf}n sd x'G5 .  

ljrf/0fLo k|Zg M Pp6f j:t'sf] tf}n t/fO{ / cUnf] lxdfnsf] 6'Kkf]df a/fa/ x'Fb}g lsg xf]nf < 

u'?Tj k|j]usf] dfg k[YjLsf] cw{Jof;sf] ju{;Fu Jo'ts|dfgkftL x'G5 . k[YjLsf] s]Gb|af6 t/fO{ / 

lxdfnsf] 6'Kkf] ;Ddsf]b'/L-cw{Jof;_ a/fa/ 5}g . tL b'O{ :yfgsf] cw{Jof; a/fa/ gePkl5 

u'?Tj k|j]u(g)sf] dfg klg a/fa/ x'Fb}g .  u'?Tj k|j]u(g)sf] dfg a/fa/ gePsf]n] j:t'sf] 

tf}n klg a/fa/ x'Fb}g . Pp6f j:t'sf] tf}n t/fO{ / cUnf] lxdfnsf] 6'Kkf]df a/fa/ x'Fb}g . 

jf:tjdf t/fO{df eGbf kxf8sf] 6'Kkf]df j:t'sf] tf}n sd x'G5 .  

ul0ftLo ;d:ofsf pbfx/0f 

6. u'?Tj k|j]usf] dfg k[YjLsf] w|'jdf / e"dWo /]vfdf qmdzM 9.83 m/s
2
 / 9.78 m/s

2
 /x]sf]  

5 . olb Pp6f j:t'sf] lk08 500000 kg 5 eg] pQm j:t'sf] tf}n lg/Ifdf eGbf w|'jdf sltn] 

a9L x'G5 < 

lbOPsf],  j:t'sf] lk08 (m) = 500000 kg 

   w|'jdf u'?Tj k|j]u (gp) = 9.83 m/s
2
 

  lg/If -e"dWo /]vfdf_ u'?Tj k|j]u (ge) = 9.78 m/s
2
 

ca, 

w|'jdf pQm j:t'sf] tf}n (Wp) = m × gp 

  =  500000 ×9.83  = 4915000 N 
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e"dWo/]vfdf pQm j:t'sf] tf}n (We)  = m × ge   = 500000 × 9.78   

                                     = 4890000 N 

tf}ndf km/s  = Wp – We 

       = 4915000 – 4890000 

       = 25000 N 

:jtGq v;fO (Free fall) 

lj|mofsnfk– 1.7 

Pp6f 9'Ëf / ds}sf] vf]:6f jf kftsf] 6k/LnfO{ :s'nsf] 5taf6 v;fpg'xf];\ . tn hldgdf 

a:g] ;fyLx¿nfO{ x]g{ nufpg'xf];\ . tL b'j} j:t' ;Fu} v:5g\ ls v:b}gg\ < o:tf] lsg ePsf] 

xf]nf < 5nkmn ug{'xf];\ / lgisif{ lgsfNg'xf];\ . 

9'Ëf / kftsf] 6k/L v;fpFbf 9'Ëf 6k/LeGbf klxn] hldgdf k'U5 . 6k/Lsf] ;txsf] If]qkmn 

9'Ëfsf] eGbf a9L ePsf]n] 6k/Ldf xfjfsf] cj/f]w a9L x'G5 / 6k/Lsf] v:g] ult sd x'G5 . 

o;}sf/0f 9'Ëf klxn] / 6k/L kl5 hldgdf k'U5 . 9'Ëfdf xfjfsf] cj/f]w gu0o x'g] ePsf]n] 

9'Ëf u'?Tj k|j]udf v:5 . of] v;fO g} :jtGq v;fO xf] . xfjfsf] cj/f]wsf] sf/0f kftsf] 

6k/L u'?Tj k|j]udf v:b}g . o;sf] k|j]u u'?Tj k|j]ueGbf sd x'G5 . To;}n] 6k/Lsf] v;fO 

:jtGq v;fO xf]Og . s'g} j:t' aflx/L cj/f]wljgf u'?Tj k|j]udf v:b5 eg] Tof] v;fOnfO{ 

:jtGq v;fO elgG5 . 

rGb|dfsf] ;txdf jfo'd08n 5}g . To;}n] ToxfF x/]s v;fO :jtGq v;fO x'G5g\ . rGb|dfsf] 

;txdf v;fOGYof] eg] eg] 9'Ëf / kftsf] 6k/L ;Fu} hldgdf cfOk'Uy] . 

lj|mofsnfk–1.8 

Pp6f 'U' cfsf/sf] kmnfdsf] k|m]d lng'xf];\ . Pp6f sk8fsf] y}nLdf kmnfdsf] ;fgf] uf]nf  

-cGbfhL 100 u|fd_ /fv]/ lrqdf b]vfPh:t} wfuf]n] afFw]/ em'08\ofpg'xf];\ . -lrq g+=1.13 s_ 

                   

                 lrq g+=1.13 s_                  lrq g+=1.13  v_ 
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ca wfuf]sf] aLrsf] ufF7f]df ;dft]/ k|m]dnfO{ prfNg'xf];\ . k|m]dnfO{ prfNbf uf]nf /flvPsf] 

y}nf] lrq 1.13 …vÚ df b]vfPh:tf] xfjfdf dfly p8]sf] x'G5 . ca k|m]dnfO{ emg{ lbg'xf];\ . 

k|m]d embf{ wfuf]df em'lG8Psf] kmnfdsf] uf]nf s'g cj:yfdf v:5 < cjnf]sg ug{'xf];\ . 

ha k|m]dnfO{ dflyaf6 v;fOG5, kmnfdsf] k|m]d / y}nf]leqsf] kmnfdsf] uf]nf b'j} :jtGq 

v;fOdf v:b5 . o;/L vl;/x]sf] a]nf kmnfdsf] uf]nf /x]sf] y}nf] kmnfdsf] k|m]dleq v:b}g . 

h;n] ubf{ of] xfjfdf p8]sf] b]lvG5 . :jtGq v;fOdf j:t'x¿ u'?Tj k|j]udf v:g] ePsf]n] 

Ps;fy v:b5g\ . k[YjLaf6 xhf/f+} lsdL 6f9f cGtl/Ifdf k[YjLsf] u'?Tj an Hofb} sd x'G5 . 

cGtl/If ofgx¿ uf]nfsf/ kydf /x]/ k[YjLsf] kl/qmdf u5{g\ . o:tf] a]nf ofgdf nfu]sf] 

;]lG6«k]6n an / k[YjLsf] u'?Tj an a/fa/ x'g'k5{ . To;}n] ofgdf /x]sf cGtl/If ofqLn] 

:jtGq v;fOsf] cg'ej u5{g\ . 

s] Kof/f;'6af6 v:g' :jtGq v;fO xf] < 

Kof/f;'6af6 kmfn xfGbf ha Kof/f;'6 ult a9\b} hfG5, xfjfsf] cj/f]w klg a9\b} hfG5 . oxL 

k|lj|mofn] Pp6f o:tf] cj:yf cfpF5 ls Kof/f;'6sf] tn v:g] an / xfjfsf] /f]sfj6 -cky|:6_ 

a/fa/ x'g hfG5 . o:tf] cj:yfdf Kof/f;'6sf] k|j]u z"Go x'g hfG5 . To;kl5 Kof/f;'6 Pp6f 

lglZrt ult -6ld{gn e]nf]l;6L_ df hldglt/ v:5 .  cyf{t\ o; cj:yfdf Kof/f;'6 sd / 

lglZrt ultdf hldgdf ;'/lIft ¿kn] v:5 . Kof/f;'6sf] v;fO :jtGq v;fO xf]Og . 

lrq g+++= 1.14 Kof/f;'6 

tf}n ljxLgtf (Weightlessness) 

tkfO{n] slxNo} lnË]lkª, /f]6]lkª v]Ng' ePsf] 5 < tL lkªdf tn embf{ lhp l;l/Ë ePsf] 

cg'ej 5 < o:tf] lsg ePsf] xf]nf < 

lnË]lkª, /f]6]lkªdf tn embf{ lhpdf l;l/Ë cg'ej x'g] sf/0f tf}n ljxLgtf xf] . :jtGq 

v;fOdf /x]sf] cj:yfdf j:t'sf] tf}n z"Go x'g k'U5 . oxL cj:yfnfO{ g} tf}n ljlxgtf 

(Weightlessness) elgG5 . 

 



 18  

lj|mofsnfk–1.9 

Pp6f sdfgL t/fh'sf] cª\s';] (Hook) df wfuf]n] afFw]/ Pp6f 9'Ëf em'08\ofpg'xf];\ . sdfgL 

t/fh'n] b]vfPsf] 9'Ëfsf] tf}n gf]6 ug{'xf];\ . ca 9'Ëf;lxt sdfgLbf/ t/fh'nfO{ xftaf6 5f]8]/ 

v:g lbg'xf];\ . t/fh' vl;/x]sf] cj:yfdf To;sf] ;"rsn] b]vfPsf] tf}n x]g{'xf];\ . sdfgL 

t/fh'n] 9'Ëfsf] tf}n slt b]vfpF5 < 

9'Ëf;lxtsf] t/fh' vl;/xFbf t/fh' / 9'Ëf b'j} :jtGq v;fOdf x'G5g\ . o:tf] cj:yfdf 9'Ëfsf] 

tf}n z"Go x'g k'U5 / sdfgL t/fh'sf] ;"rsn] z"Go tf}n b]vfpF5 . cGtl/If ofgdf 

j:t'nufot ofq';d]t tf}nljxLg eO{ sf]7fsf] vfnL 7fpFdf ;d]t cl8/xg ;S5g\ . 

pgLx¿nfO{ tn emg{ ljz]if pks/0fsf] k|of]u ug{'k5{ . lgDg cj:yfdf j:t'df tf}nljlxgtf 

b]vf kb{5 M 

-s_ j:t'sf] :jtGq v;fOsf] cj:yfdf .  -v_ k[YjLsf] jl/kl/ 3'ld/x]sf] pku|xdf . 

-u_ t6:y ljGb' (Null point) df /x]sf] j:t'df . -3_ k[YjLsf] s]Gb|df . 

;f/f+z 

1.  rfndf /x]sf] j:t'nfO{ lj>fddf Nofpg] / lj>fddf /x]sf] j:t'nfO{ rfndf Nofpg] 

 k|oTgnfO{ g} an elgG5 . ansf] PsfO Go'6g (N) xf] . 

2. a|x\df08df /x]sf lk08x¿sf aLrdf k/:k/df x'g] cfsif{0fnfO{ g} u'?Tjfsif{0f 

 (Gravitation) elgG5 . 

3. o; a|x\df08df /x]sf s'g} klg b'O{ j:t'x¿sf aLrdf k}bf x'g] u'?Tjfsif{0f an tL b'O{ 

 j:t'sf lk08sf] u'0fgkmn;Fu ;dfg'kflts / tL b'O{ j:t'x¿aLrsf] b"/Lsf] ju{;Fu 

 Ao'Tqmdfg'kflts x'G5 . 

4.  Ps–Ps lsnf]u|fd lk08 ePsf b'O{j6f j:t'nfO{ ! ld6/sf] b"/Ldf /fVbf ltgLx¿aLr 

 k}bf x'g] u'?Tjfsif{0f an g} u'?Tjfsif{0f cr/ (G) xf] . o;sf] dfg 6.67 × 10
–11 

 
Nm

2
/kg

2
 x'G5 . 

5.  s'g} vuf]nLo lk08n] cfkm\gf] u'?Tj If]qleq /x]sf] s'g} j:t'nfO{ cfkm\gf] s]Gb|lt/ tfGg] 

 annfO{ g} u'?Tj an elgG5 . 

6.  jiff{sf] kfgL hldgdf v:g', kfgL xf]rf]lt/ aUg', k[YjLsf] jl/kl/ jfo'd08n /xg', dfly 

 kmflnPsf] j:t' k[YjLlt/ kmlsg' cflb u'?Tj ansf c;/x¿ x'g\ . 

7.  :jtGq ¿kn] vl;/x]sf] j:t'df u'?Tj anåf/f pTkGg x'g] k|j]unfO{ u'?Tj k|j]u  

 elgG5 . o;nfO{ 'g' n] hgfOG5 . o;sf] cf};t dfg 9.8m/s
2
 x'G5 . 

8.  u|x jf pku|xsf] u'?Tj k|j]u tL j:t'sf] cw{Jof;sf] ju{;Fu Ao'Tqmdfg'kflts x'G5 . 
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 g  
1

R
2  

9.  k[YjLsf] cw{Jof; e"dWo /]vflt/ a9L / w|'jlt/ sd 5 . To;}n] u'?Tj k|j]usf] dfg 

 e"dWo /]vflt/ sd / w|'jlt/ a9L 5 . 

10.  j:t'sf] tf}n u'?Tj k|j]usf] dfg;Fu ;dfg'kflts x'G5 . To;}n] u'?Tj k|j]u a9L x'g] 

 w|'jlt/ j:t'sf] tf}n a9L / u'?Tj k|j]u sd x'g] e"dWo /]vflt/ a:t'sf] tf}n sd x'G5 . 

11.  kxf8sf] km]bLdfeGbf kxf8sf] 6'Kkf]df cw{Jof; a9L x'g] x'gfn] 'g' sf] dfg sd x'G5 . 

 o;y{ kxf8sf] km]bLdf eGbf 6'Kkf]df j:t'sf] tf}n sd x'G5 . 

12. j:t'df /x]sf] kbfy{sf] kl/df0fnfO{ g} To; j:t'sf] lk08 (Mass) elgG5 . lk08sf] 

 PsfO lsnf]u|fd xf] . 

13.  s'g} j:t'df kg{] u'?Tj an g} pQm j:t'sf] tf}n xf] . o;sf] PsfO Go'6g (N) xf] . 

14.  ljgf cj/f]w u'?Tj k|j]udf j:t' v:g'nfO{ g} :jtGq v;fO elgG5 . 

15. :jtGq v;fOdf j:t'sf] tf}n z"Go x'g hfG5 . o;nfO{ g} tf}nljxLgtf elgG5 . 

 

cEof; (Exercise) 

 1.  ;xL pQ/df uf]nf]3]/f nufpg'xf];\ . 

 -s_  k[YjL a|x\df08sf] s]Gb|df 5 / ;"o{nufot ;a} u|xn] k[YjLsf] kl/qmdf u5{g\ eGg]  

  l;4fGtnfO{ s] elgG5 < 

  (i) x]lnof];]lG6«s l;4fGt   (ii) g]a'n/ l;4fGt  

  (iii) lhof];]lG6«s l;4fGt   (iv) 6fO8n l;¢fGt 

 -v_  u'?Tjfsif{0f l;4fGt s;n] kQf nufPsf x'g\ < 

  (i) Go'6g  (ii) NofKn];  (iii) sf]k/lgs;   (iv) s]Kn/  

 -u_  tnsf dWo] s'g efudf u'?Tj k|j]u a9L x'G5 < 

  (i) ;u/dfyf (ii) dsfn'    (iii) sf7df8f}+ (iv) lrtjg 

 -3_  tnsf dWo] s'g rflxF :jtGq v;fO xf]Og < 

  (i) rGb|dfdf prfOaf6 9'Ëf v:g'  (ii) k[YjLdf Kof/f;'6 v:g'   

  (iii) xfjf lemlsPsf] gnLleq l;Ssf v:g' .  
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  (iv) 3/sf] 5taf6 kmnfdsf] uf]nf v:g' . 

 -ª_  tnsf dWo] s'g syg rflxF ;To xf] < 

  (i) u'?Tj k|j]u (g) sf] dfg u|xsf] cw{Jof;sf] ju{;Fu Ao'Tqmdfg'kftL x'G5 . 

  (ii) u'?Tj k|j]u / u'?Tjfsif{0f cr/ eg]sf] Pp6} xf] . 

  (iii) u'?Tj k|j]u k[YjLsf] ;a} efudf a/fa/ x'G5 . 

  (iv) ;a} lk08sf] u'?Tj k|j]u a/f/a x\'G5 . 

2.  km/s n]Vg'xf];\ . 

 -s_ u'?Tjfsif{0f an / u'?Tj an   -v_ G / g 

 -u_ lk08 / tf}n 

3.  lgDg k|Zgx¿sf] hjfkm lbg'xf];\ . 

 -s_  lhof];]lG6«s l;4fGt s] xf] < of] s;n] lbPsf x'g\ < 

 -v_  x]lnof] ;]lG6«s l;4fGtnfO{ kl/eflift ug{'xf];\ . 

 -u_  Go'6gsf] u'?Tjfsif{0fsf] l;4fGt n]Vg'xf];\ . 

 -3_  F = G
  m1m2

d
2   x'G5 egL k|dfl0ft ug{'xf];\ . 

 -ª_  u'?Tjfsif{0f cr/ s]nfO{ elgG5 < o;sf] dfg slt x'G5 < 

 -r_  u'?Tj an eg]sf] s] xf] < u'?Tjandf cfwfl/t s'g} # j6f 36gfx¿÷k|lj|mofx¿  

  n]Vg'xf];\ . 

 -5_ u'?Tj k|j]u s]nfO{ elgG5 < of] s] s'/fdf e/ k5{ < 

 -h_  g  
1

R
2 x'G5 egL k|dfl0ft ug{'xf];\ . 

 -em_  lsg k[YjLsf] ;a} efudf u'?Tj k|j]u ;dfg x'Fb}g < 

 -`_  :jtGq v;fO eg]sf] s] xf] < o;sf @ j6f pbfx/0f lbg'xf];\ . 

 -6_  tf}nljxLgtfnfO{ kl/eflift ug{'xf];\ . 

 -7_  k[YjLnfO{ vfFb]/ rGb|df hqf] u/fof] eg] o;sf] u'?Tj k|j]u s] x'G5 / lsg < 

4.  sf/0f lbg'xf];\ . 

-s_  k[YjLn] ;"o{sf] kl/j|mdf ub{5 . 
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-v_  j:t'sf] tf}n kxf8sf] km]bLdf eGbf 6'Kkfdf sd x'G5 . 

-u_  xjfOhxfhaf6 Kof/f;'6df embf{ rf]6 nfUb}g . 

-3_  k[YjLsf] jl/kl/ 3'ld/x]sf e"pku|x k[YjLdf emb{}g . 

-ª_  /f]6]lkªdf tn embf{ l;l/Ë x'G5 . 

-r_  xfjf lemlsPsf] gnLdf l;Ssf / KjfFv Ps;fy v:5g\ . 

-5_  sfuhsf] v'nf kfgfeGbf 8Nnf] kf/]sf] kfgf l56f] hldgdf v:5 . 

-h_  ;fgf]eGbf 7"nf] 9'Ëf prfNg a9L an nufpg' k5{ . 

5.  lgDg ul0ftLo ;d:of xn ug{'xf];\ . 

-s_  ;"o{sf]  lk08 2 × 10
30 

kg  / j[x:kltsf] lk08 1.9 × 10
27

 kg  5 . olb ;"o{ / 

 j[x:klt aLrsf] b"/L 1.8 × 10
8
 km 5 eg] u'?Tjfsif{0f an slt xf]nf <  

 [4.17 × 10
23

 N] 

-v_  k[YjL / ;"o{aLrsf] u'?Tjfsif{0f an 3.56 × 10
22

 N 5 . olb k[YjL / ;"o{sf] lk08 

 qmdzM 6 × 10
24

 kg / 2 × 10
30

 5 eg] oL b'O{aLrsf] b"/L slt xf]nf <  

[1.5 × 10
11

m] 

-u_  rGb|dfsf] lk08 7.2 × 10
22

 kg 5 . olb k[YjL / rGb|dfaLrsf] u'?Tjfsif{0f an 

 2.01 × 10
20

 N 5 / b"/L 384000 km 5 eg] k[YjLsf] lk08 slt xf]nf <   

[6 × 10
24

 kg] 

-3_  klxnf] j:t'sf] lk08 2 u'0ff / bf];|f] j:t'sf] lk08 8 u'0ff a9fP/ tL j:t'aLrsf] 

 b"/L 4  u'0ffn] a9fpFbf u'?Tjfsif{0f an 36\nf ls a9\nf < [;dfg x'G5 ] 

-ª_  b'O{ j:t'aLrsf] b"/L cfwf u/fP/ klxnf] j:t'sf] lk08 3 u'0ffn] / bf];|f]sf] lk08 5  

 u'0ffn] a9fpFbf u'?Tjfsif{0f an sltn] a9\5 of 36\5 <  [60 u'0ffn] a9\5] 

-r_  rGb|dfsf] lk08 7.2 × 10
22

 kg / cw{Jof; 1728 km 5 eg] o;sf] u'?Tj k|j]u 

 slt xf]nf <         [1.6 m/s
2
] 

-5_  k[YjLnfO{ v'DRofP/ rGb|df hqf] u/fpg] xf] eg] o;sf] u'?Tj k|j]u slt x'G5 <  

 [k[YjLsf] lk08 = 6 × 10
24

 kg rGb|dfsf] Jof; = 3456 km]            [33.6 m/s
2
] 

-h_  k[YjLsf] lk08 6 × 10
24

 kg / cw{Jof; 6380 km 5 eg] 250 kg sf] j:t'sf] 

 tf}n k[YjLsf] ;txdf slt x'G5 <                [2450 N] 
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-em_  dËnsf] lk08 6.42 × 10
23

 kg / cw{Jof; 3371 km 5 eg] o;sf] u'?Tj k|j]u 

 slt xf]nf < ;fy} 200 kg sf] j:t'sf] dËnsf] ;txdf tf}n slt xf]nf <  

          [3.76 m/s
2
, 752 N] 

-`_  lrq x]/L tnsf k|Zgsf] hjfkm lbg'xf];\ . 

 

 

 

 

 

(i)  u'?Tjfsif{0f an slt xf]nf < 

(ii)  olb b'j}sf] lk08 bf]Aa/ u/L b"/L cfwf u¥of] eg] u'?Tjfsif{0f an slt  

 xf]nf < 

(iii) j:t' A sf] lk08 4 u'0ff a9fP/ P / Q aLrsf] b"/L bf]Aa/ ubf{ u'?Tjfsif{0f 

 an slt xf]nf <  [5.336 × 10
–12

 N, 8.53 × 10
–11

 N, 5.336 × 10
–12

 N] 

kl/of]hgf sfo{ 

1. Knfl:6s jf n'uf k|of]u u/L Kof/f;'6sf] gd"gf (Model) tof/ ug{'xf];\ . Pp6f y}nf]df 

 10 j6f d6\ofª\u|f jf lu6Lsf 6'qmf xfn]/ em'08\ofpg'xf];\ . ljBfnosf] 5taf6 To;nfO{ 

 emfg{'xf];\ . To;sf] v;fO cjnf]sg ug{'xf];\ . 5nkmn u/L lg:sif{ lgsfNg'xf];\ . 

2.  ljBfno jf 5/l5d]sdf -wfg, rfdn laqmL ug{] s]Gb|_ ePsf] t/fh'af6 5 hgf ;fyLsf] 

 lk08 lgsfNg'xf];\ / lx;fa u/L tf}n lgsfNg'xf];\ . ca km]l/ sdfgLbf/ t/fh' k|of]u u/L 

 ltg} ;fyLsf] tf}n Ps Ps u/L lgsfNg'xf];\ . b'O{ cj:yfsf] kl/0ffd bfFh]/ x]g{'xf];\ . 

3.   Pp6f ldg/]n jf6/sf] af]tn lng'xf];\ / To;sf] lkFwdf Pp6f Kjfn kfg{'xf];\ . cf}+nfn] 

 Kjfn 6fn]/ To; af]tndf kfgL eg{'xf];\ / cUnf] :yfgaf6 v;fNg'xf];\ . af]tn v:b} ubf{ 

 Kjfnaf6 kfgL aflx/ lg:sG5 ls lg:sFb}g < 5nkmn ug{'xf];\ / lg:sif{ lgsfNg'xf];\ . 

 



2500 m 

1000 kg 500 kg 

Q P 
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?vsf] xfFuf sf6\bf e'Q] v's'/Ln] eGbf wfl/nf] v's'/Ln] ;lhnf] x'G5 lsgxf]nf < 6«ØfS6/sf] 

k5fl8sf] 6fo/ km/flsnf] x'g] sf/0f s] xf] < km]l/af6 gbLdf a; tfg{ s;/L ;Dej ePsf] 

xf]nf < kfgL tfGg] kDk, l;l/~hn] s;/L sfd u5{g\ < oL sfdx¿ s]df cfwfl/t 5g\ < dfly 

pNn]lvt ;a} sfdx¿ rfkdf cfwfl/t 5g\ . o; kf7df xfdL rfk / To;df cfwfl/t 

l;4fGtx¿af/] k9\5f}F . 

lj|mofsnfk– 2.1 

kmf]dsf a/fa/ df]6fOsf 2 j6f 6'qmf lng'xf];\ . To;}u/L a/fa/ tf}nsf 2 j6f k"/f OF6f 

lng'xf];\ . klxnf] kmf]ddf OF6fnfO{ km/flsnf] ;txlt/af6 /fVg'xf];\ -lrq 2.1 s_ To;}u/L bf];|f] 

kmf]ddf OF6fnfO{ sd km/flsnf] ;tx -;fO8lt/_ af6 /fVg'xf];\ -lrq g+= 2.1 v_ . b'j} 

cj:yfdf OF6fn] kmf]ddf vfN8f] agfpF5g\ . s'g cj:yfdf OF6fn] kmf]ddf ulx/f] vfN8f]  

agfpF5 < o:tf] lsg x'G5 < 5nkmn ug{'xf];\ . 

       

               lrq g+=  2.1 s_                       2.1 v_ 

;fgf] If]qkmn ePsf] ;txaf6 /fv]sf] cj:yfdf OF6n] kmf]ddf ulx/f] vfN8f] agfpF5 . o;sf] 

cy{ xf] If]qkmn 36\of] eg] rfk a9\5 . To;}u/L dflysf] kmf]ddf csf{] OF6f ykf}+ . kmf]ddf kg{] 

rfk (Pressure) 

ljlzi6 p2]Zo (Specific Objectives) 

o; kf7sf] cGTodf lzIffyL{x¿ lgDg s'/fdf ;Ifd x'g'x'g]5 M 

-s_  kf:snsf] lgod atfpg / o;sf] Jojxfl/s pkof]u ug{,  

-v_  xfO8«f]lns k|];sf] l;4fGt / sfd atfpg, 

-u_  Knjgsf] lgod / o;sf Jojxfl/s pbfx/0f atfpg, 

-3_  cfls{ldl8hsf] l;4fGt / To;sf] pkof]lutf atfpg . 

kf7 

@ 
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vfN8f] s] x'G5 < cjnf]sg ug{'xf];\ . of] cj:yfdf kmf]ddf cem ulx/f] vfN8f] aG5 . o;sf] 

cy{ xf] an -tf}n_ a9\of] eg] rfk a9\5 . o; lj|mofsnfksf] cfwf/df lgDg lgisif{ lgsfNg 

;lsG5 M 

(i)  j:t'n] lbg] rfksf] j:t'sf] tf}n;Fu ;dfg'kftL x'G5 . 

 rfk  tf}n -an_ 

 P  F …………. (i) [ If]qkmn (A) l:y/ x'Fbf] 

(ii)  j:t'n] lbg] rfk o;sf] ;txsf] If]qkmn;Fu  Jo'Tqmdfg'kftL x'G5 . 

 

rfk 
    1 

     If]qkmn 

 P  
1

A
 ………(ii) [an(F) l:y/ x'Fbf]                              

 ;dLs/0f (i) / (ii) ldnfpFbf 

 P  
F

A
  

 P = K
F

A
               ===========(iii) hxfF K Pp6f cr/ xf] . 

 olb F = 1 N, A = 1m
2
 and P = 1 Pa x'G5,  K sf] dfg 1 x'G5 . 

  K = 1  

 K sf] dfg ;dLs/0f (iii) df /fVbf 

 P  = 
1 × F

 A
  

  P = 
F

A
  

PsfO If]qkmndf nDa ¿kdf kg{ hfg] annfO{ g} rfk (Pressure) elgG5  . o;sf] P;cfO{ 

PsfO N/m
2
 jf Pascal xf] . 

ljrf/0fLo k|Zg  

sRrL af6f]df lx+8\bf xfQLsf] v'§f wl:;Fb}g t/ k]lG;n lxn ePsf] h'Qf nufPsL s]6Lsf] 

s's'{Rrf wl:;G5 lsg xf]nf < 
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an nfu]sf] ;txsf] If]qkmn a9L x'Fbf ToxfF pTkGg x'g] rfk sd x'G5 . k]lG;n lxn ePsf] 

h'Qfsf] s's'{Rrfsf] 5]qkmn xfQLsf] k}tfnfsf] If]qkmn eGbf w]/} g} sd x'G5 . To;}n] xfQLsf] 

z/L/sf] tf}n a9L x'Fbfx'Fb} klg k}tfnfsf] If]qkmn lgs} a9L ePsf]n] o;n] hldgdf sd rfk 

lbG5 eg] cToGt sd If]qkmn ePsfsf/0f k]lG;n lxn nufPsL s]6Lsf] s's'{Rrfn] hldgdf 

lgs} a9L rfk lbG5 . o;}sf/0f sRrL af6f]df lx+8\bf xfQLsf] v'§f wl:;Fb}g t/ k]lG;n lxn 

ePsf] h'Qf nufPsL s]6Lsf] s's'{Rrf wl:;G5 . 

ul0ftLo ;d:ofsf pbfx/0f 

1. ;GWofsf] jhg 50 kg 5 . olb pgsf] h'Qfsf] tn'jfsf] If]qkmn 140 cm
2
 5 eg] Ps 

 v'§fdf pleFbf pgsf] v'§faf6 hldgdf slt rfk k5{ < 

 ;GWofsf] jhg (m) = 50 kg 

 h'Qfsf] tn'jfsf] If]qkmn (A) = 140 cm
2
 

 u'?Tj k|j]u (g) = 9.8 m/s
2
 = 

140

100 × 1000
  = 0.014m

2
 

 rfk (P) = ? 

 xfdLnfO{ yfxf 5, 

 P = 
F

A
  = 

m × g

A
   = 

50 × 9.8

 0.014
  = 35000 Pa 

t/n kbfy{df rfk (Pressure in Liquid) 

Pp6f efF8f]df kfgL -t/n_ /fvf}+ . dfgf}+ t/nsf] prfO h , efF8f]sf] lkFwsf] If]qkmn A /  

t/nsf] 3gTj d 5 . 

rfksf] kl/efiff cg';f/, 

rfk =  
an

If]qkmn
  

P = 
F

A
 ………(i) 

P = 
m × g

A
  [ F = m × g] 

P = 
v × d × g

A
  [ m = v × d] 

lrq g+= 2.2] 

t/n 
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P = 
A × h × d × g

 A
 [ v = A × h] 

P = hdg  ……….. (ii) 

of] ;dLs/0faf6 1ft x'G5 ls t/n kbfy{n] lbg] rfk t/nsf] ulx/fO, 3gTj / u'?Tj k|j]udf 

e/ k5{ . jf:tjdf xfdL t/nleq  hlt a9L ulx/fO{df hfG5f}+, t/nn] lbg] rfk plt plt 

a9\b}hfG5 . To;}u/L sd 3gTj ePsf] t/nn] eGbf a9L 3gTj x'g] t/nn] a9L rfk lbG5  

eg] u'?Jt k|j]usf] dfg a9\bf klg t/nn] lbg] rfk a9\b5 . cyf{t\ 

olb d / g l:y/ x'G5g\ eg] P  h x'G5 . 

olb h / g l:y/ x'G5g\ eg] P  d x'G5 . 

olb h / d l:y/ x'G5g\ eg] P  g x'G5 . 

ul0ftLo ;d:ofsf pbfx/0f 

2.  Pp6f kfgL el/Psf] kf]v/Lsf] ulx/fO 3m 5 eg] kfgLn] kf]v/Lsf] lkFwdf slt rfk 

 lbG5 < [kfgLsf] 3gTj = 1000 kg/m
3
 u'?Tj k|j]u = 9.8 m/s

2
]  

lbOPsf], 

kfgLsf] ulx/fO (h) = 3 m 

kfgLsf] 3gTj (d) = 1000 kg/m
3
 

u'?Tj k|j]u (g) = 9.8 m/s
2
 

rfk (P) = ? 

xfdLnfO{ yfxf 5, 

P = h × d × g 

= 3 × 1000 × 9.8   = 29400 Pa 

kf:snsf] lgod (Pascal's Law) 

k|mfG;]nL j}1flgs An]; Kff:snn] t/n kbfy{df rfk ;DaGwL lgod k|ltkfbg u/] . To;nfO{ g} 

kf:snsf] lgod elgG5 . o; lgod cg';f/ aGb efF8f]df /x]sf] t/n kbfy{df s'g} Ps 7fpFdf 

rfk lbFbf Tolt g} rfk ;a}lt/ nDa eP/ k|;f/0f x'G5 . o; lgodnfO{ ljleGg lj|mofsnfkaf6 

l;4 ug{ ;lsG5 . 
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lj|mofsnfk– 2.2 

Pp6f Knfl:6ssf] y}nf]df l;of]sf] d2tn] ;;fgf Kjfnx¿ 

kfg{'xf];\ . ca To;df kfgL e/]/ d'vlt/ afFWg'xf];\ . To;kl5 

y}nLnfO{ xftn] lgrf]g{'xf];\ . ToxfF s] x'G5 < canf]sg 

ug{'xf];\ . 

     lrq g+= 2.3 

y}nLnfO{ lgrf]bf{ y}nLsf ;a} Kjfnaf6 a/fa/ kfgL -l;sf{_ lg:sG5g\ . y}nLleqsf] kfgLdf 

rf/}lt/ a/fa/ rfk k|;f/0f x'g] ePsf]n] ;a} Kjfnaf6 a/fa/ kfgL aflx/ lgl:sPsf] xf] . 

lj|mofsnfk–2.3 

lrqdf b]vfPh:tf] rf/}lt/ lk:6g ePsf] uf]nfsf/ efF8f] lng'xf];\ . o;df /x]sf rf/}j6f 

lk:6gsf] d'vsf] If]qkmn a/fa/ x'g'k5{ . efF8f]df t/n kbfy{ e/]/ Pp6f lk:6g -dfgf}+ lk:6g 

A_ clnslt leqlt/ ws]Ng'xf];\ . lk:6g A nfO{ leqlt/ 

ws]Nbf afFsL ltgj6} lk:6gx¿ -lk:6g B, C / D_ a/fa/ 

b"/Ldf aflx/lt/ ;5{g\ . cyf{t\ lk:6g A df lbPsf] rfk 

;dfg ¿kn] rf/}lt/ -;a} lk:6g_ df ;b{5 . t/n 

kbfy{df Ps 7fpFdf rfk lbFbf Tolt g} rfk rf/} lbzflt/ 

k|;f/0f x'g] ePsf]n] g} o:tf] ePsf] xf] . o; k|of]un] 

kf:snsf] lgodnfO{ l;4 u5{ . 

 

    lrq g+=2.4  

xfO8«f]lns k|]; (Hydraulic Press) 

xfO8«f]lns k]|; kf:snsf] lgodsf] cfwf/df sfd ug{] oGq xf] . o;df km/s qm; ;]S;gn 

If]qkmn ePsf b'O{j6f l;lnG8/ x'G5g\ . b'j} l;lnG8/df lk:6g hf]l8Psf] x'G5 . tL b'O{6f 

l;lnG8/x¿ Pp6f gnLåf/f hf]l8Psf x'G5g\ . o;df Pp6f lk:6g bafpFbf csf{] lk:6g dfly 

cfpF5 . xfO8«f]lns k|];sf] sfd t/nsf] @ j6f u'0fdf cfwfl/t 5 .  

(i)  t/n kbfy{nfO{ vfFb\g ;lsFb}g . 

(ii)  t/nn] ;a} lbzflt/ a/fa/ rfk k|;fl/t ub{5 . 

ha ;fgf] l;lnG8/lt/sf] lk:6g lylrG5 o;af6 plt g} rfk 7"nf] l;lnG8/sf] lk:6gdf  

kb{5 . h;n] ubf{ 7"nf] lk:6glt/ a9L an k}bf x'G5 .  
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;fgf] lk:6gdf kg{] rfk (P1) = 
F1

A1
  

7"nf] lk:6gdf kg{] rfk (P2) = 
F2

A2
  

kf:snsf] lgod cg';f/  

;fgf] lk:6gsf] rfk = 7"nf] lk:6gsf] rfk 

P1 = P2 

F1

A1
 = 

F2

A2
  

 F2 × P1 = F1 × A2 

 F2 = 
F1 × A2

 A1
  

lk:6g A1 eGbf lk:6g A2  7"nf] 5 . To;}n] ;fgf] lk:6gdf nufOPsf] an F1 eGbf 7"nf] 

lk:6gdf k}bf ePsf] an F2 w]/} a9L x'G5 . xfO8«f]lns k|];df ;fgf] lk:6gdf yf]/} an nufpFbf 

7"nf] lk:6gdf w]/} an k}bf x'G5 . cyf{t\ xfO8«f]lns k|];n] annfO{ a9fOlbG5 . xfO8«f]lns a|]s, 

xfO8«f]lns lnkm\6n] klg xfO8«f]lns k|];sf] l;4fGts} cfwf/df sfd u5{g\ . xfO8«f]lns a|]s a;, 

6«s cflbnfO{ /f]Sg k|of]u x'G5 eg] xfO8«f]lns lnkm\6 c6f]df]afOn dd{t s]Gb|df uf8Lx¿ 

p7fpg k|of]u ul/G5 . 

lj|mofsnfk–2.4 

glhs}sf] df]6/ ;le{l;ª s]Gb|df hfg'xf];\ / xfO8«f]lns lnkm\6sf] sfd cjnf]sg ug{'xf];\ .  

ul0ftLo ;d:ofsf pbfx/0fx¿ 

3. xfO8«f]lns k|];sf] ;fgf] / 7"nf] l;lnG8/sf] qm; ;]S;gn If]qkmn qmdzM 50cm
2
 / 

 250cm
2
 5g\ . olb ;fgf] lk:6gdf 1000 N sf] an nufpFbf 7"nf] lk:6gdf slt nf]8 

 p7\5 < 

lbOPsf], 

;fgf] lk:6gsf] If]qkmn (A1) = 50 cm
2
 = 

50

100 × 100
 = 0.005m

2
 

;fgf] lk:6gdf nfu]sf] an (F1) = 1000 N 

7"nf] lk:6gsf] If]qkmn (A2) = 250 cm
2
 = 

250

100 × 100
 = 0.025 m

2
 

t /n kbfy{

F1

A1

F2

A2

lrq g+=2.5 xfO8«f]lns k|]; 

t/n 
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7"nf] lk:6gdf nfu]sf] an (F2) = ? 

xfdLnfO{ yfxf 5, P1 = P2 

F1

A1
 = 

F2

 A2
  

F2 × A1 = F1 × A2 

 F2 = 
F1 × A2

 A1
   = 

1000 × 0.025

 0.005
  = 5000 N 

4.   lbPsf] lrq x]/L ;f]lwPsf k|Zgx¿sf] hjfkm lbg'xf];\ . olb lk:6gdf x'g] 3if{0f z"Go 5 

 eg]– 

 (i) lk:6g 'A' sf] rfk lgsfNg'xf];\ .  

 

 (ii)  lk:6g B / D df k}bf x'g] an lgsfNg'xf];\ . 

 (iii)  lk:6g 'C' sf] qm; ;]S;gsf] If]qkmn lgsfNg'xf];\ . 

  Ans: lk:6g 'A' df 

  If]qkmn (A1) = 20 cm
2
 = 

20

100 × 100
 = 0.002 m

2
 

 an (F1) = 200 N 

 rfk (P1) = ? 

 xfdLnfO{ yfxf 5, 

 P1 = 
F1

A1
 = 

200

0.002
  = 1,00,000 Pa 

20 cm2

A

P4

t /n

B

C

D F4 A4

F3
A3

P3

P2

A2

F2

200 N

= 40 cm2

500 N

A4 = 60 cm2

P1

t/n

e 

A1 = 

F1 = 
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 kf:snsf] lgod cg';f/, P1 = P2 = P3 = P4 = 1,00,000 Pa 

 (ii)  lk:6g B df 

 an (F2) = ? 

 rfk (P2) = P1 = 1,00,000 Pa 

 If]qkmn (A2) = 40 cm
2
 = 

40

100 × 100
  = 0.004 m

2
 

 xfdLnfO{ yfxf 5,  

 P2 = 
F2

A2
  

 100000 = 
F2

0.004
  

  F2 = 0.004 × 100000 = 400N 

 lk:6g D df 

 an (F4) = ? 

 rfk (P4) = 1,00,000 Pa 

 If]qkmn (A4) = 60 cm
2 
= 

60

100 × 100
  = 0.006 m

2
 

 xfdLnfO{ yfxf 5, P4  = 
F4

A4
  

         = 1,00,000 = 
F4

0.006
  

     F4  = 0.006 × 1,00,000  = 600 N 

(iii)  lk:6g 'C' df 

 an (F3) = 500N 

 If]qkmn (A3) = ? 

 rfk (P3) = 1,00,000 Pa 

 xfdLnfO{ yfxf 5,  

   P3 = 
F3

A3
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  cyjf 1,00,000 = 
500

A3
  

 cyjf    A3 × 1,00,000 = 500 

    A3 = 
500

100000
 = 0.005 m

2
  

    = 0.005 × 100 × 100  = 50 cm
2
 

 

3gTj / ;fk]lIft 3gTj (Density and Relative Density) 

lj|mofsnfk–2.5 

pq} ;fOhsf] wft' / Knfl:6ssf] Kn]6 lng'xf];\ . b'j}nfO{ prfNg'xf];\ . s] b'j} plt g} ux|f}F 5g\ < 

b'j} Kn]6df wft'sf] Kn]6 lsg ux|f}+ ePsf] xf]nf < 5nkmn ug{'xf];\ . 

km/s–km/s kbfy{sf a/fa/ cfotgsf 6'qmf -uf]nf_ x¿ lnFbf ltgLx¿sf] lk08 a/fa/ x'Fb}g . 

a/fa/ cfotg ePsf km/s km/s j:t'sf] lk08 lsg a/fa/ gePsf] xf]nf < pq} eP klg 

Pn'ldlgodsf] ufu|LeGbf tfdfsf] ufu|L ux|f}+ x'G5, o:tf] lsg ePsf] xf]nf < kbfy{sf] 3gTjsf] 

sf/0f j:t'x¿ ux|f}+ / xn'sf x'G5g\ . s'g} j:t'sf] PsfO cfotgsf] lk08nfO{ g} To; j:t'sf] 

3gTj (Density) elgG5 . of] j:t'sf] vFlbnf]kg xf] . 

3gTj (d) = 
lk08 (m)

cfotg (v) 
  

             d = 
m

v
  

3gTjsf] PsfO lsnf]u|fd k|lt 3gld6/ (kg/m
3
) xf] . 

Ps j:t'sf] 3gTj / csf{] j:t'sf] 3gTjsf] cg'kftnfO{ ;fk]lIfs 3gTj (Relative density) 

elgG5 . o;df kfgLsf] 3gTjnfO{ k|fdfl0fs dfgL cGo j:t'sf] 3gTjnfO{ 4°C df kfgLsf] 

3gTj;Fu bfFlhG5 . kfgLsf] 3gTj 1000 kg/m
3
 dflgG5 . 

;fk]lIfs 3gTj = 
j:t'sf] 3gTj

kfgLsf] 3gTj (4°C df)
  

;fk]lIfs 3gTjsf] PsfO x'Fb}g . tnsf] tflnsfdf s]xL j:t'sf] 3gTj / ;fk]lIfs 3gTj 

lbOPsf] 5 . 
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j:t' dl6t]n a/km Pn'ldlgod kmnfd ds{/L -kf/f]_ ;'g 

3gTj (kg/m
3
) 800 900 2700 800 13600 19300 

;fk]lIfs 3gTj 0.8 0.92 2.7 8 13.6 19.3 

 

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

Ogf/af6 kfgL lemSbf kfgLleq /x'Gh]n kfgL el/Psf] aflN6g xn'sf x'G5 t/ kfgL aflx/ 

cfpgf;fy Tof] ux|f}+ nfUb5, lsg xf]nf < kfgLleq afN6L /x]sf] cj:yfdf o;nfO{ kfgLn] 

dflylt/ ws]ln/x]sf] x'G5 . To;}sf/0f kfgLleq /x]sf] cj:yfdf kfgL el/Psf] afN6L xn'sf 

nfu]sf] xf] .  

ha s'g} j:t'nfO{ t/ndf xflnG5, t/nn] To; j:t'nfO{ dflylt/ ws]N5 . s'g} j:t'nfO{ 

t/ndf cf+lzs of k"0f{ ¿kn] 8'afpFbf t/nn] To; j:t'nfO{ dflylt/ ws]Ng] annfO{ g} 

pWjrfk (upthrust) elgG5 . j:t'df kg{] pWj{rfk j:t'sf] tf}ndf e/ kb{}g . s'g} j:t'nfO{ 

t/ndf cf+lzs ¿kn] 8'afpFbf eGbf k"0f{ ¿kn] 8'afpFbf pWj{rfk a9L x'G5 . j:t'df t/nn] 

lbg] pWj{rfk j:t'sf] xfjfdf hf]Vbf x'g] tf}naf6 t/ndf hf]Vbf x'g] tf}n 36fP/ lgsflnG5 . 

pWj{rfk  xfjfdf j:t'sf] tf}n — t/ndf j:t'sf] tf}n 

U = W – w    

lj|mofsnfk–2.6 

Pp6f 9'ËfnfO{ wfuf]n] afFw]/ sdfgL t/fh'af6 To;sf] tf}n lgsfNg'xf];\ . ca ;f]xL 9'ËfnfO{ 

kfgLdf 8'afP/ sdfgL t/fh'åf/f tf}n lgsfNg'xf];\ . 9'Ëfsf] tf}n xfjfdf a9L x'G5 ls kfgLdf 

< lglZrt ¿kdf xfjfdf 9'Ëfsf] tf}n a9L b]lvG5 . ca xfjfdf x'Fbfsf] 9'Ëfsf] tf}naf6 kfgLdf 

x'Fbfsf] 9'Ëfsf] tf}n 36fpg'xf];\ . kfgLn] 9'Ëfdf lbg] pWj{rfk lg:sG5 . 

kfgLsf] pWj{rfk  xfjfdf 9'Ëfsf] tf}n — kfgLdf 9'Ëfsf] tf}n  

t/nn] j:t'df lbg] pWj{rfk t/nsf] 3gTjdf e/k5{ . a9L 3gTj ePsf] t/nn] sd 3gTj 

ePsf] t/neGbf a9L pWj{rfk lbG5 . z'4 kfgLsf] eGbf g'gkfgLsf] 3f]nsf] 3gTj a9L x'G5 . 

To;}n] g'gkfgLsf] 3f]nn] a9L pWj{rfk lbG5 . oxL sf/0fn] ubf{ z'4 kfgL ePsf] kf]v/Ldf 

eGbf g'g kfgL ePsf] kf]v/Ldf kf}8g ;lhnf] x'G5 . o;}sf/0f ef/L -sfuf{]_ af]Sg] hxfhn] z'4 

kfgLsf] dfu{df eGbf g'lgnf] kfgLsf] dfu{df a9L ef/L af]Sg ;S5 . 
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lj|mofsnfk– 2.7 

b'O{6f efF8fdf z'4 kfgL lng'xf];\ . oL dWo] Pp6fdf g'g /fv]/ g'gkfgLsf] uf9f 3f]n 

agfpg'xf];\ . ca z'4 kfgL / g'gkfgL ePsf b'j} dudf s'v'/fsf] km'n -c08f_ /fVg'xf];\ . s] 

x'G5 < canf]sg ug{'xf];\ . 

 

-s_ z'4 kfgL   -v_ g'gkfgLsf] dfq 3f]n 

lrq g+= 2.7 

s'v'/fsf] km'n z'4 kfgLdf 8'a]sf] b]lvG5 eg] g"gkfgLsf] uf9f 3f]ndf plqG5 . z'4 kfgLsf] eGbf 

g"gkfgLsf] 3f]nsf] 3gTj a9L ePsf]n] g"gkfgLsf] 3f]nn] z'4 kfgLn] eGbf a9L pWj{rfk lbG5 . 

z'4 kfgLn] lbg] pWj{rfk km'nsf] tf}neGbf sd ePsf]n] km'n z'4 kfgLdf 8'A5 . g"gkfgLsf] 

uf9f 3f]nn] lbg] pWj{rfk a9L x'gfn] g"gkfgLsf] uf9f 3f]nn] lbg] pWj{rfk km"nsf] tf}n a/fa/ 

x'G5 / km'n t}l/G5 . 

 

cfls{ldl8hsf] l;4fGt (Archimedes's Principle) 

cfls{ldl8hn] t/n kbfy{n] lbg] pWj{rfk gfKgsf nflu Pp6f k|of]u u/] . pgsf] k|of]udf 

pgn] s'g} j:t'nfO{ t/n kbfy{df cf+lzs jf k"0f{ ¿kdf  8'afPsf] cj:yfdf  To;sf] tf}n 

xfjfdf eGbf sd ePsf] kfP . t/n kbfy{df cf+lzs jf k"0f{ ¿kdf  8'a]sf] j:t'sf] tf}n sd 

x'g] sf/0f  t/n kbfy{sf] pWj{rfk xf] . o; cWoogsf] cfwf/df pgn] Pp6f l;4fGt k|ltkfbg 

u/] . To;}nfO{ cfls{ldl8hsf] l;4fGt elgG5 . pgsf] cg';f/, s'g} j:t'nfO{ t/ndf cf+lzs jf 

k"0f{ ¿kn] 8'afpFbf j:t'df kg{] pWj{rfk j:t'n] lj:yflkt u/]sf] t/nsf] tf}n;Fu a/fa/ x'G5 . 

 j:t'sf] 36]sf] tf}n -pWj{rfk_  lj:yflkt t/nsf] tf}n 

cfls{ldl8hsf] l;4fGt UofF;df klg nfu" x'G5 . 

k|of]ufTds tl/sf 

Pp6f o'/]sf Sofgdf To;sf] lgsf; gnL;Dd kfgL xfNg'xf];\ . lgsf; gnLsf] d'v l7s tn 

Pp6f ljs/nfO{ 6kKofg Aofn]G; dfly /fvL To;sf] tf}n gf]6 ug{'xf];\ . 
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lrq g+ 2.8 cfls{ldl8hsf] l;4fGt 

To;kl5 Pp6f ;fgf] 9'ËfnfO{ wfuf]n] afFw]/ sdfgL t/fh'df hf]Vg'xf];\ / tf}n gf]6 ug{'xf];\ . 

ca 9'ËfnfO{ kfgLdf 8'afP/ To;sf] tf}n gf]6 ug{'xf];\ . 9'Ëf kfgLdf 8'Abf 9'Ëfn] lj:yflkt 

u/]sf] kfgL lgsf; gnLaf6 uP/ ljs/df hDdf x'G5 . o; cj:yfdf 6kKofg Aofn]G; 

b]vfPsf] gofF tf}n klg gf]6 ug{'xf];\ .  

dfgf}+, 

xfjfdf 9'Ëfsf] tf}n = W1 

kfgLdf 9'Ëfsf] tf}n = W2 

vfnL ljs/sf] tf}n = W3 

ljs/ tyf lj:yflkt kfgLsf] tf}n = W4 

oxfF 

pWj{rfk Ö 9'Ëfsf] 36]sf] tf}n = W1 – W2 

lj:yflkt kfgLsf] tf}n = W4 – W3 

ToxfF W1 – W2 a/fa/ W4 – W3 x'G5 . cyf{t\ pWj{rfk / j:t'n] lj:yflkt u/]sf] t/nsf] tf}n 

a/fa/ x'G5 .  

pWj{rfk = lj:yflkt t/nsf] tf}n 

o; k|sf/ cfls{ldl8hsf] l;4fGt k|dfl0ft x'G5 . 

Knjgsf] lgod (Law of Floatation) 

of] lgod klg cfls{ldl8hs} l;¢fGtcGtu{t xf] . ;fdfGotof t/nsf] eGbf sd 3gTj ePsf 

j:t' t/ndf plqG5g\ . sd 3gTj ePs} sf/0f sf7, ss{, xfjf e/]sf] es'08f] cflb kfgLdf 

plqPsf x'g\ . s] t/neGbf sd 3gTj ePsf j:t' dfq kfgLdf plqG5g\ < kmnfdsf] 3gTj 

W1 
W2 

W4 
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kfgLsf] eGbf a9L x'G5 . p;f] eP 7"nf] ef/L;lxt kmnfdaf6 ag]sf] hxfh kfgLdf s;/L 

plqPsf] xf]nf < s'g} j:t'n] t/ndf plqg s] x'g'k5{ < 

lj|mofsnfk–2.8 

Pp6f ljs/df cfwfeGbf cln a9L -# efusf] @ efu_ kfgL lng'xf];\ . To;kl5 Pp6f sf7sf] 

6'qmf, 6]an 6]lg; an / ;fgf] 9'Ëfsf] 6'qmfnfO{ kfn}kfnf] ljs/sf] lkFw;Dd k'¥ofP/  

5f]l8lbgf];\ . ca s] x'G5, cjnf]sg ug{'xf];\ . 

sf7sf] 6'qmf kfgLsf] ;txdf cfpF5 . To;}u/L 6]an6]lg; an klg kfgLsf] ;txdf cfOk'U5 

t/ 9'Ëf ljs/sf] lkFwdf g} /xG5 . o:tf] lsg 

ePsf] xf]nf < 9'Ëfn] k"/} 8'a]/ lj:yflkt u/]sf] 

kfgLsf] tf}n klg 9'Ëfsf] tf}neGbf sd ePsf]n] 

9'Ëf kfgLdf 8'a]sf] xf] . sf7sf] 6'qmf / 6]an6]lg; 

ann] cfkm\gf] tf}n a/fa/ t/n -kfgL_ lj:yflkt 

u/]sfn] tL b'j} ljs/sf] kfgLdf t}l/Psf x'g\ . 

lrq g+= 2.9 8'Ag] / t}/g] 

sf7sf] 6'qmf / 6]an6]lg; an b'j} kfgLdf t}l/Psf eP klg ltgLx¿sf] t}l/g] k|lj|mofdf s]xL 

km/s b]lvG5 . sf7sf] 3gTj a9L ePsf]n] cfkm\gf] tf}n a/fa/ kfgL lj:yflkt ug{ sf7sf] 

6'qmfsf] a9L efu kfgLdf 8'a]sf] x'G5 . 6]an 6]lg; ansf] yf]/} efu 8'Ab}df o;n] cfkm\gf] tf}n 

a/fa/ kfgL lj:yflkt u5{ . To;}n] 6]an 6]lg; ansf] yf]/} efu / sf7sf] 6'qmfsf] a9L efu 

kfgLdf 8'a]sf] x'G5 .  

o; lj|mofsnfkaf6 s'g} klg j:t'n] t/ndf t}/g cfkm\gf] tf}n a/fa/ t/n kbfy{ lj:yflkt 

ug{ ;Sg'kb{5 eGg] k|dfl0ft x'G5 . t/n kbfy{df plqg] j:t'n] cfkmm\gf] tf}n a/fa/ t/n 

kbfy{ lj:yflkt u/]sf] x'G5 . o;}nfO{ Knjgsf] lgod (Law of floatation) elgG5 .  

k|of]ufTds tl/sf 

Pp6f sf7sf] 6'qmf lng'xf];\ / sdfgL t/fh'åf/f xfjfdf To;sf] tf}n lgsfNg'xf];\ . dfgf}+ Tof] 

W1 5 . ca Pp6f o'/]sf SofgnfO{ lgsf; gnL;Dd kfgLn] e/L lrqdf b]vfPh:t} To;sf] 

lgsf; gnLsf] l7s d'lg kg]{ u/L Pp6f 6kKofg Aofn]G;df vfnL ljs/ /fVg'xf];\ / 6kKofg 

Aofn]G;n] b]vfPsf] vfnL ljs/sf] tf}n gf]6 ug{'xf];\ . dfgf}+ To;sf] tf}n W2 5 . 

To;kl5 cl3sf] sf7sf] 6'qmfnfO{ o'/]sf Sofgsf] kfgLdf /fVg'xf];\ . kfgLdf sf7sf] 6'qmf /fVbf 

s]xL kfgL lgsf; gnL x'Fb} 6kKofg Aofn]G; dfly /flvPsf] ljs/df v:5 . ca 6kKofg 

Aofn]G;n] b]vfPsf] tf}n gf]6 ug{'xf];\ . dfgf}+ Tof] tf}n W3 5 . 
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oxfF, 

xfjfdf sf7sf] 6'qmfsf] tf}n = W1 

vfnL ljs/sf] tf}n = W2 

kfgL ;lxtsf] ljs/sf] tf}n = W3 

lj:yflkt t/nsf] tf}n = W3 – W2 

o; k|of]udf o:tf] glthf cfpF5 ls, 

W1 = W3 – W2  

cyf{t\ 

kfgLdf t}l//x]sf] j:t'sf] tf}n =  lj:yflkt kfgLsf] tf}n  

o; k|sf/ Knjgsf] l;4fGt k|dfl0ft x'G5 . 

 

        

lrq g+=2.10 Knjgsf] lgod 

xfO8«f]ld6/, kfgLhxfh, 8'Ëf, kfgLdf pq]sf] a/kmsf] 6'qmf Knjgsf] l;4fGtsf k|of]ufTds kIf 

x'g\ . hxfhsf] lgdf{0f kfgLeGbf a9L 3gTj ePsf] kbfy{ kmnfdaf6 ePsf] x'G5 . t/ o;sf] 

lkFwsf] efu vfnL / cToGt km/flsnf] u/L agfOPsf]n] o;n] cfkm\gf] tf}n a/fa/ kfgL 

lj:yflkt u/L kfgLdf pqG5 . 

ljrf/0fLo k|Zg 

l/Qf] hxfh / ;fdfg el/Psf] hxfh kfgLdf plqFbf s] km/s x'G5 / lsg < 

l/Qf] hxfhsf] tf}n ;fdfg el/Psf] hxfhsf] tf}neGbf sd x'G5 . To;}n] l/Qf] hxfhn] kfgLdf 

t}l/g ;fdfg el/Psf] hxfhn] eGbf yf]/} -sd tf}n_ kfgL lj:yflkt ubf{ k'U5 . o; sf/0f cfˆgf] 

10N 

10N 

kfgLdf pq]sf] sf7sf] 6'qmf 
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tf}n a/fa/ kfgL lj:yfkg u/L kfgLdf t}l/Fbf l/Qf] hxfhsf] lk+wsf] sd efu kfgLdf 8'a]sf] x'G5 

eg] ;fdfg el/Psf] hxfhsf] lk+wsf] a9L efu kfgLleq 8'a]sf] x'G5 .  

xfO8«f]ld6/ (Hydrometer) 

t/n kbfy{sf] 3gTj gfKg k|of]u x'g] pks/0fnfO{ xfO8«f]ld6/ elgG5 . o;sf] gnLdf cÍx¿ 

clÍt ul/Psf] x'G5 . xfO8«f]ld6/nfO{ t/ndf /fVbf o;sf] gnL slt;Dd 8'a]sf] x'G5, To;}sf] 

cfwf/df pQm t/nsf] 3gTj lgsflnG5 . o;n] Knjgsf] l;4fGtsf] cfwf/df sfd u5{ . 

                               

lrq g+= 2.11 xfO8«f]ld6/ 

jfo'd08nLo rfk (Atmospheric Pressure) 

k[YjL jl/kl/af6 xfjfsf] cfj/0fn] 9flsPsf] 5 . k[YjLnfO{ jl/kl/af6 9fSg] xfjfsf] o; 

cfj/0fnfO{ g} jfo'd08n (Atmosphere) elgG5 . jfo'd08ndf gfO6«f]hg, clS;hg, sfa{g8fO 

cS;fO8 nufotsf UofF;, hnkfik tyf w"nfsf s0fx¿ /x]sf 5g\ . k[YjLaf6 nueu 1000 

km sf] prfO;Dd jfo'd08n km}lnPsf] 5 . 

xfjf klg kbfy{ xf] . To;}n] o;sf] klg tf}n x'G5 . jfo'd08ndf /x]sf xfjfn] tf}ng] ubf{ 

k[YjLsf] ;txdf rfk kb{5 . jfo'd08ndf /x]sf] xfjfn] k[YjLsf] ;txdf lbg] rfknfO{ g} 

jfo'd08nLo rfk (Atmospharic pressure) elgG5 . ;d'b|sf] ;txdf jfo'd08nLo rfk 760 

mmHg x'G5 . o;nfO{ :6\of088{ jfo'd08nLo rfk elgG5 . 

760 mmHg = 760 torr = 10
5 
Pa = 1 atmosphere 

jfo'd08nLo rfk k[YjLsf] ;txdf prfOcg';f/ km/s x'G5 . k[YjLsf] ;txdf prfO a9\b} 

hfFbf jfo'd08nLo rfk 36\b} hfG5 . ;u/dfyfsf] 6fs'/fdf jfo'd08nLo rfk nueu 228 

mmHg x'G5 . ;fdfGotof xfd|f] z/L/n] jfo'd08nLo rfk cg'ej ub{}g, lsgeg] xfd|f] 

z/L/leqsf] rfk / jfo'd08nLo rfk a/fa/ h:t} x'G5 . jfo'd08nLo rfk w]/} a9L / sd 

eof] eg] xfd|f] z/L/df k|ToIf c;/ kb{5 . o:tf] cj:yfdf xfdL a:g ;Sb}gf}+ . w]/} prfOdf 

p8\g] ePsf]n] jfo'd08nLo rfkdf x'g] cGt/af6 dflg;nfO{ c;/ kg{ glbg xjfOhxfhx¿ 

lgolGqt rfkdf /flvPsf x'G5g\ . jfo'd08nLo rfk x'G5 eGg] yfxf kfpg xfdL ljleGg 

lj|mofsnfk ug{ ;S5f}+ . 



 38  

lj|mofsnfk–2.9 

Pp6f sfFrsf] lunf; lng'xf];\ / To;df 6Dd kfgL eg{'xf];\ . ca 

lunf;sf] d'vdf 6Dd ldNg] u/L kf]i6sf8{ /fVg'xf];\ . To;kl5 

kf]i6sf8{nfO{ Pp6f xftn] yfd]/ lj:tf/} lunf; pN6\ofpg'xf];\ . 

kf]i6sf8{ v;]/ kfgL kf]lvG5 ls kf]lvFb}g < cjnf]sg ug{'xf];\ . 

 

lrq g+=2.12 lunf; / kf]:6sf8{sf] k|of]u 

o;f] ubf{ kf]i6sf8{ v:b}g / kfgL klg kf]lvFb}g . o:tf] s;/L ;Dej ePsf] xf]nf < 

jfo'd08nLo rfkn] yfd]sf] -dfly ws]n]sf]_ x'gfn] kf]i6sf8{ gv;]sf] / kfgL gkf]lvPsf] xf] . 

o; lj|mofsnfkaf6 jfo'd08nLo rfk /x]sf] s'/f k|dfl0ft x'G5 . 

lj|mofsnfk–2.10 

Pp6f kftnf] l6gsf] a§f lnP/ To;df cfwf hlt kfgL xfNg'xf];\ . To;kl5 l6gsf] a§fnfO{ 

cfuf]df ttfpg'xf];\ . kfgL pDn]/ a§fsf] d'vaf6 jfkm lg:sg yfn]kl5 a§fsf] d'v lasf{]n] 

6Dd aGb ug{'xf];\ / l6gsf] efF8f]nfO{ aflx/af6 lr;f] kfgL vGofP/ lr:ofpg'xf];\ / s] x'G5 < 

cjnf]sg ug{'xf];\ . 

lr:ofPkl5 l6gsf] efF8f] s'lRrPsf] b]lvG5 . 

o:tf] lsg ePsf] xf]nf < ha kfgL pdflnG5, 

kfgLsf] jfkmn] efF8f] leqsf] ;a} xfjf aflx/ 

lgsfN5 . To;kl5 d'v aGb u/]/ lr:ofpFbf 

kfgLsf] jfkm b|jLe"t eO{ kfgLdf kl/0ft x'G5 / 

o;n] cf]u6]sf] 7fpFdf cf+lzs z"Go (Vacuum) 

aGg k'Ub5 . o; cj:yfdf efF8f] leqsf] rfk 

jfo'd08nLo rfk eGbf sd x'G5 . kmn:j¿k 

jfo'd08nLo rfksf] lyrfOaf6 efF8f] s'lRrG5 . 

o; k|of]uaf6 klg jfo'd08nLo rfk /x]sf] s'/f 

l;4 ug{ ;lsG5 .  

      rq g+= 2.13 
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jfo'd08nLo rfksf] dfkg (Measurement of atmospheric pressure) 

jfo'd08nLo rfk gfKg] pks/0fnfO{ Aof/f]ld6/ (Barometer) elgG5 . afo'd08nLo rfk gfKg 

ljleGg vfnsf Aof/f]ld6/x¿ k|of]udf NofOPsf 5g\ . 

-s_ kf/f]o'Qm Aof/f]ld6/ (Mercury Barometer) 

ds{/Lo'Qm Aof/f]ld6/sf] cflj:sf/ OefGh]ln:6f 6f]l/;]nLn] u/]sf 

x'g\ . o; Aof/f]ld6/df Psflt/ aGb ePsf] 1m nfdf] Unf; 6\o'j -

sfFrsf] gnL_ x'G5 . o; gnLnfO{ kf/f]n] e/]/ Pp6f kf/f] el/Psf] 

efF8f] (Tromer) df pN6f] -3f]K6f]_ kf/]/ /flvG5 / :6\of08sf] 

;xfotfn] ;Lwf pEofOG5 . 3f]K6f] kf/]sf] sfFrsf] gnLsf] 6'Kkf]df 

Pp6f vfnL :yfg aGb5 . To; 7fpFnfO{ 6f]l/;]nL z"Go 

(Torricelian vacuum) elgG5 . sfFrsf] gnLdf cÍx¿ clÍt 

ul/Psf x'G5g\ .  

                                    lrq g+= 2.14 ds{/L Aof/f]ld6/ 

jfo'd08nLo rfk 36\bf efF8f]sf] kf/f]df bafa sd x'G5 / gnLsf] kf/f]sf] ;tx tn v:5 . 

jfo'd08nLo rfk a9\bf efF8f]sf] kf/f]df bafa a9\5 / gnLleqsf] kf/f]sf] ;tx dfly r9\5 . 

gnLdf /x]sf] kf/f]sf] ;txsf] cfwf/df jfo'd08nLo rfk gflkG5 . 

-v_ Pg]¥jfO8 Aof/f]ld6/ (Aneroid Barometer) 

of] Aof/f]ld6/df ds{/L /x]sf] x'Fb}g . of] Aof/f]ld6/ k|mfG;]nL j}1flgs n'l;og le8Ln] cflj:sf/ 

u/]sf x'g\ . of] Aof/f]ld6/df Pp6f wft'sf] afs; 

x'G5 h;nfO{ Pg]¥jfO8 ;]n elgG5 . of] ;]ndf 

sdfgL (Spring) /flvPsf] x'G5 . jfo'd08nLo 

rfkdf cfPsf] cGt/ cg';f/ ;]n (Capsule) 

v'lDrg] jf km'Sg] u5{ . o; k|lj|mofdf ToxfF lne/;Fu 

hf]l8Psf] l;of]n] :s]ndf rfk b]vfpF5 .  

                  lrq g+=2.15 Pg]¥jfO8 Aof/f]ld6/  

jfo'd08nLo rfkdf cfwfl/t pks/0fx¿ (Instruments based on atmospheric pressure) 

xfd|f] b}lgs hLjgdf jfo'd08nLo rfkdf cfwfl/t eP/ sfd ug{] y'k|} pks/0fx¿ k|of]udf 

cfPsf 5g\ . l;l/~h, xfjf eg{] kDk, kfgL tfGg] kDk, snddf d;L eg]{ cflb o;sf pbfx/0f 

x'g\ . 
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-s_  l;l/Gh (Syringe) 

l;l/Gh c:ktfndf k|of]u x'g] pks/0f xf] . la/fdLsf] z/L/af6 /ut lgsfNg tyf 

la/fdLsf] z/L/df cf}iflw k7fpg l;l/Ghsf] k|of]u ul/G5 . l;l/Ghdf ;"O{, l;lnG8/ -

Aof/]n_ / lk:6g x'G5 . t/n kbfy{ hlxn] klg pRr rfkaf6 Go"g rfklt/ hfG5 .  

 

lrq g+= 2.16 l;l/~h 

l;l/Ghsf] ;"O{nfO{ t/n cj:yfdf /x]sf] cf}iflwdf 8'afP/ lk:6gnfO{ k5fl8 tfGbf 

l;lnG8/df jfo'd08ndf eGbf rfk Go"g x'G5 . t;y{ jfo'd08nLo rfkn] ubf{ efF8f]df 

/x]sf] cf}ifwL ;'O{ x'Fb} l;lnG8ndf hfG5 . o;/L lk:6g tfGbf cf}ifwLsf] lzzL jf dfgj 

z/L/af6 /ut l;lnG8/df hfG5 . lk:6g lyRbf l;lnG8/df rfk a9\5 / ToxfF /x]sf] 

cf}ifwL dfgj z/L/leq gzfdf k:b5 . 

-v_  xfjf lbg] kDk (Air pump) 

;fOsn, df]6/;fOsn of uf8Lsf] 6fo/df xfjf eg{ k|of]u x'g] pks/0fnfO{ xfjf lbg] 

kDk elgG5 . uf8L /fd|f];Fu u'8\gsf nflu 6fo/df plrt dfqfdf xfjf x'g h?/L 5 . 

rSsfdf xfjf l7s 5 ls 5}g egL hfFRg k|];/ uh k|of]u x'G5 . 

                           

lrq g+=2.17 xfjf lbg] kDk 

lk:6g Aof/]n 

x]G8n 

Aof6]n  
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xfjf lbg] kDkdf lk:6g, l;lnG8/ -Aof/]n_ / gf]hn u/L ltg efu x'G5g\ . ha 

lk:6gnfO{ dfly tflgG5, l;lnG8/ -Aof/]n_ df xfjfsf] rfk sd x'G5 . h;n] ubf{ 

jf;/nfO{ v'DRofP/ aflx/sf] xfjf kDksf] Aof/]n -l;lnG8/_ leq l55{ . ha lk:6g 

lylrG5, jf;/ aGb x'G5 / lk:6gsf] lyrfOn] l;lnG8/df a9L rfk x'G5 . o:tf] 

cj:yfdf Aof/]n -l;lnG8/_ df ePsf] xfjf 6fo/df /x]sf] eNe vf]n]/ 6fo/df  

sf]lrG5 . oxL k|lj|mof bf]xf]¥ofP/ 6fo/df cfjZostfcg';f/ xfjf el/G5 . 

km'6an÷elnandf klg oxL ljlwaf6 xfjf el/G5 . 

-u_  kfgL tfGg] kDk (Water pump) 

hldgd'lgsf] kfgL tfGg k|of]u ul/g] kDknfO{ lnkm\6 kDk (Lift pump) elgG5 . kfgL 

tfGg] kDkdf b'O{6f eNe x'G5g\ . Pp6f eNe (V1) lk:6gdf x'G5 eg] csf{] eNe (V2) 

Aof/]nsf] lkFwdf x'G5 . o; kDkdf lk:6gnfO{ x\of08nsf] d2tn] tndfly nluG5 . 

ha x\of08n lylrG5, lk:6g dflylt/ tflgG5 . o; cj:yfdf b'O{6f eNe aLrsf] 

Aof/]nsf] efudf xfjfsf] rfk sd x'G5 . o:tf] cj:yfdf jfo'd08nLo rfksf] sf/0fn] 

hldg d'lgaf6 cfPsf] kfgL lkFwsf] eNe (V2) vf]n]/ Aof/]ndf l55{  . 

ha x\of08n dflylt/ tflgG5, lk:6g tnlt/ hfG5 . h;sf] kmn:j¿k b'O{ 

eNeaLrsf] Aof/]nsf] v08df rfk a9\5 . o:tf] cj:yfdf Aof/]nsf] lkFwsf] eNe (V2) 

aGb x'G5 eg] lk:6gsf] eNe (V1) v'N5 / Aof/]nsf] kfgL lk:6g dflysf] v08df 

cfpF5 . km]l/ x\of08n tn lyr]/ lk:6g dfly cfpFbf Aof/]nsf] dflyNnf] v08sf] kfgL 

6'6Laf6 aflx/ lg:sG5 . 

                                

lrq g+= 2.18 kfgL tfGg] kDk  
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;f/f+z 

1. PsfO If]qkmndf nDa¿kn] kg{ hfg] annfO{ g} rfk (Pressure) elgG5 . rfksf] 

 PsfO N/m
2
 cyjf Pa xf] .  

2. t/n kbfy{n] lbg] rfk t/nsf] ulx/fO, t/nsf] 3gTj / To; :yfgsf] u'?Tj k|j]udf e/ 

 k5{ . 

3.  aGb efF8f]df /x]sf] t/n kbfy{df rfk lbFbf Tolt g} rfk ;a} lbzflt/ nDa ¿kn] 

 k|;fl/t x'G5 . o;nfO{ kf:snsf] lgod elgG5 . 

4.  xfO8«f]lns k|]; kf:snsf] lgodsf] cfwf/df sfd ug{] pks/0f xf] . o;n] annfO{ 

 a9fOlbg] ePsf]n] sd an nufP/ a9L tf}n p7fpg ;lsG5 . 

5. s'g} j:t'sf] PsfO cfotgsf] lk08nfO{ g} To; j:t'sf] 3gTj elgG5 . 3gTjsf] PsfO 

 kg/m
3
 xf] . 

6. s'g} j:t'nfO{ t/ndf cf+lzs jf k"0f{ ¿kn] 8'afpFbf To; j:t'nfO{ t/nn] dflylt/ 

 ws]Ng] annfO{ g} pWj{rfk elgG5 . 

7. s'g} j:t'nfO{ cf+lzs jf k"0f{ ¿kn] t/ndf 8'afpFbf To;df kg{] pWj{rfk To; j:t'n] 

 lj:yflkt u/]sf] t/nsf] tf}n;Fu a/fa/ x'G5 . o;nfO{ g} cfls{ldl8hsf] l;4fGt 

 elgG5 . 

8.  t/n kbfy{df plq/x]sf] j:t'n] cfkm\gf] tf}n a/fa/ t/n kbfy{ lj:yflkt u/]sf] x'G5 . 

 o;}nfO{ Knjgsf] lgod elgG5 . 

9. jfo'd08ndf /x]sf] xfjfn] k[YjLsf] ;txdf lbg] rfknfO{ g} jfo'd08nLo rfk elgG5 . 

 ;d'Gb| ;txsf] jfo'd08nLo rfk 760mmHg x'G5 . 

10.  l;l/Gh, xfjf lbg] kDk, kfgL tfGg] kDk h:tf pks/0fn] jfo'd08nLo rfksf] cfwf/df 

 sfd ub{5g\ . 

cEof; 

1.  ;xL hjfkmdf uf]nf] 3]/f nufpg'xf];\ . 

 -s_  xfO8«f]lns k|];n] s'g l;4fGtsf] cfwf/df sfd u5{ < 

  (i) Knjgsf] l;4fGt   (ii) kf:snsf] l;4fGt  

  (iii) cfls{ldl8hsf] l;4fGt         (iv) agf{nLsf] l;¢fGt 

 -v_  t/nsf] 3gTj a9\bf To;n] lbg] pWj{rfk s] x'G5 < 

  (i)  a9\5      (ii) 36\5    
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  (iii) ablnFb}g     (iv)  slxn] 36\5 slxn] a9\5 . 

 -u_  jfo'd08nLo rfk gfKg] pks/0f tnsfdWo] s'g xf] < 

  (i) xfO8«f]ld6/   (ii) NofS6f]ld6/   

  (iii) Aof/f]ld6/     (iv) s'g} klg xf]Og . 

  

 -3_  tnsfdWo] s'g sfd jfo'd08nLo rfksf] cfwfl/t 5}g < 

  (i) snddf d;L eg]{     (ii) km'6andf xfjf eg{]   

  (iii)  l;l/Ghdf cf}iflw eg]{ .   (iv) 8'Ëf kfgLdf t}/g'         

2. km/s n]Vg'xf];\ . 

 -s_ cfls{ldl8hsf] l;4fGt / Knjgsf] l;4fGt 

 -v_ xfO8«f]ld6/ / Jof/f]ld6/ 

 -u_ xfjf lbg] kDk / kfgL lbg] kDk 

 -3_ 3gTj / ;fk]lIfs 3gTj 

3.  tnsf k|Zgx¿sf] hjfkm lbg'xf];\ . 

 -s_  rfk s]nfO{ elgG5 < o;sf] PsfO s] xf] < 

 -v_  t/n kbfy{n] lbg] rfk s] s] s'/fdf e/ k5{ < 

 -u_  kf:snsf] lgod n]Vg'xf];\ . o; lgodnfO{ l;4 ug{] s'g} Pp6f lj|mofsnfk  

  atfpg'xf];\ . 

 -3_  xfO8«f]lns k|]; eg]sf] s] xf] < o;n] s] sfd u5{ < 

 -ª_  a/fa/ cfotgsf] sf7sf] 6'qmfeGbf kmnfdsf] 6'qmf ux|f}+ x'G5, lsg xf]nf < 

 -r_  pWj{rfk s]nfO{ elgG5 < of] s] s'/fdf e/ k5{ < 

 -5_  s:tf] cj:yfdf kfgLeGbf a9L 3gTj ePsf] j:t' kfgLdf plqg ;S5 < 

 -h_  Knjgsf] lgod n]Vg'xf];\ . o;sf] cfwf/df sfd ug{] @ j6f pks/0fsf] gfd  

  n]Vg'xf];\ . 
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 -em_  jfo'd08nLo rfk s]nfO{ elgG5 < o;df cfwfl/t # j6f pks/0fsf] gfd  

  eGg'xf];\ . 

 -`_  l;l/Ghsf] lrq n]vL ljleGg efusf] gfd n]Vg'xf];\ . 

 -6_  xfjf lbg] kDkn] s;/L sfd u5{ < n]Vg'xf];\ . 

 -7_  kfgL tfGg] kDkn] sfd ug{] tl/sf n]Vg'xf];\ . 

 

4. tn lbOPsf] lrq cWoog u/L ;f]lwPsf k|Zgx¿sf] hjfkm lbg'xf];\ . 

-s_  of] lrq s] sf] xf] < 

-v_  of] s'g l;4fGtdf cfwfl/t 5 < 

-u_  lk:6g 'B' df pTkGg x'g] an slt xf]nf <  

 -500N) 

5. sf/0f lbg'xf];\ . 

-s_  e'Q] v's'/Ln] eGbf wfl/nf] v's'/Ln] sf6\g ;lhnf] x'G5 . 

-v_  g"lgnf] kfgL ePsf] kf]v/Ldf kf}8g ;lhnf] x'G5 . 

-u_  Ogf/af6 kfgL lemSbf kfgL e/]sf] afN6L kfgLleq /x'Gh]n xn'sf x'G5 . 

-3_  kmnfdsf] lsnf kfgLdf 8'A5, t/ ToxL kmnfdaf6 ag]sf] hxfh ef/L af]s]/ 

 kfgLdf tf}/g ;S5 . 

-ª_  j/kmsf] 6'qmf kfgLdf t}/G5 . 

-r_  sf7sf] 6'qmfnfO{ kfgLleq 5f]8\bf of] kfgLsf] ;txdf g} cfpF5 . 

-5_  9'Ëf kfgLdf 8'A5 . 

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

-s_  kf;fªsf] jhg 40 kg 5 . olb p;sf] k}tfnfsf] ;txsf] If]qkmn 125cm
2
 5  

 Ps v'§fdf pleFbf p;sf] k}tfnfn] hldgdf slt rfk lbG5 < [31360 Pa] 

-v_  s'g} kf]v/Lsf] ulx/fO 6m 5 eg] To; kf]v/Ldf kfgL ebf{ kfgLn] lkFwdf slt 

 rfk lbG5 < -kfgLsf] 3gTj = 1000 kg/m
3, u'?Tj k|j]u = 9.8 m/s

2
_ [58800 Pa] 

100N

A

10cm2

B

2cm2

t/n 
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-u_  lrqdf lbOPsf] tYofª\s x]/L lx;fa ug{'xf];\ . 

 

(i)  lk:6g B df k}bf x'g] an lgsfNg'xf];\ . [40N] 

(ii)  olb 20 N sf] an nufP/ 100N tf}n p7fOPsf] x'GYof] eg] lk:6g B sf] 

 If]qkmn slt x'GYof] xf]nf < [250cm
2
] 

 -3_  olb lrqdf lbOPsf] lk:6g A, B, C / D df 3if{0f z"Go 5g\ eg] lgDg s'/f  

  lx;fa ug{'xf];\ . 

 

(i)   lk:6g A / B df k}bf x'g] an lgsfNg'xf];\ . [60N, 80N] 

(ii)  lk:6g C sf] If]qkmn lgsfNg'xf];\ . [60cm
2
] 

(iii) lk:6g C df k}bf kg{] rfk lgsfNg'xf];\ . [20,000 Pa] 

 -ª_  kf/f]sf] 3gTj 13600 kg/m
3
 5 . olb gnLdf ePsf] kf/f]sf] prfO 76 cm 5  

  eg] o;n] lkFwdf slt rfk lbG5 < [1.01 × 10
5
 Pa] 

 

 

 

 

t/n 
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7.  lrq x]/L ;f]lwPsf k|Zgsf] hjfkm lbg'xf];\ . 

 

 (i)  A cj:yfdf eGbf B cj:yfdf 9'Ëfsf] tf}n sd x'g] sf/0f s] xf] < 

(ii)  lj:yflkt kfgLsf] tf}n slt xf]nf < [4N] 

(iii)  of] s'g lgod;Fu ;DalGwt 5 < 

(iv)  kfgLsf] ;f6f] g"gkfgLsf] 3f]n /fv] 9'Ëfsf] tf}n s] xf]nf < 

8. tnsf] lrq x]/L ;f]lwPsf k|Zgx¿sf] hjfkm lbg'xf];\ . 

 

 

 

 (i)  xfjfdf pQm sf7sf] 6'qmfsf] tf}n slt xf]nf < [10N] 

(ii)  of] s'g lgoddf cfwfl/t 5 < 

(iii)  kfgLsf] ;f6f] g"gkfgL /fv] sf7sf] 6'qmf pqg] lqmofdf s] leGgtf b]vf knf{ < 

 

A 

B 

20N 
16N 

lj:yflkt kfgL  

l0N 

sf7sf] 6'qmf 
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9. Pp6f 9'Ëfsf] 6'qmfnfO{ xfjf, kfgL / g"gkfgLdf hf]Vbf k|fKt tf}n tflnsfdf lbOPsf] 5 . 

dfWod A B C 
tf}n 15N 18N 20N 

(i)  dfly lbPsf dfWod A, B / C s] s] x'g\ < 

(ii)  tL dfWod dWo] ;aeGbf a9L / sd 3gTj x'g] dfWod 5'6\ofpg'xf];\ . 

(iii)  dfWod B n] lbg] pWj{rfk slt x'G5 < 

 

kl/of]hgf sfo{ 

1.  Pp6f ldg]/n jf6/sf] af]6n lng'xf];\ / To;df km/s km/s prfOdf ltgj6f Kjfn 

 kfg{'xf];\ . ca To;df kfgL eg{'xf];\ . Kjfnaf6 kfgL lg:sg yfN5 . ltgj6} Kjfnaf6 

 lg:s]sf] kfgL Ps} 7fpFdf v:5 ls v:b}g < o:tf] lsg ePsf] xf]nf < 5nkmn u/L 

 lg:sif{ lgsfNg'xf];\ . 

2. Pp6f 7"nf] efF8f]df kfgL /fVg'xf];\ / b'O{6f ;fgf] / 7"nf] afN6LnfO{ kfn}kfnf] lkFwlt/af6 

 kfgLdf 8'afpg vf]Hg'xf];\ . tL afN6LnfO{ lkFwlt/af6 8'afpg lsg an nufpg' k/]sf] 

 xf] < ;fgf] / 7"nf] dWo] s'g afN6L 8'afpg a9L an nufpg' k5{ < o;sf] sf/0f s] 

 xf]nf < 5nkmn u/L lgisif{ lgsfNg'xf];\ . 

3. Pp6f sf7sf] cfotsf/ 6'qmf lng'xf];\ / o;nfO{ efF8f]sf] kfgLdf /fVg'xf];\ . kfgLsf] 

 ;txdf k]lG;nn] lrx\g nufP/ kfgL aflx/ /x]sf] o;sf] efusf] prfO gfKg'xf];\ . ca 

 kfgLdf g"g 3f]n]/ uf9f 3f]n agfpg'xf];\ / cl3s} 6'qmfnfO{ 3f]ndf /fVg'xf];\ . km]l/ 

 3f]neGbf aflx/ /x]sf] sf7sf] 6'qmfsf] efusf] prfO gfKg'xf];\ . b'j} cj:yfdf kfgL 

 aflx/sf] efusf] prfO a/fa/ 5 ls 5}g < o:tf] lsg ePsf] xf]nf < 5nkmn u/L 

 lgisif{ lgsfNg'xf];\ . 
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3/df vfgf ksfpg s'g OGwg k|of]u ug{'x'G5 < pmhf{sf] ;|f]tsf] ¿kdf tkfO{+sf] 3/df c¿ s] 

s] sf] k|of]u eO/x]sf 5g\ < xfd|f] b}lgs hLjg ljleGg sfdsf nflu zlQmsf] cfjZostf  

k5{ . To;}n] xfdL ljleGg k|sf/sf pmhf{sf ;|f]tx¿ k|of]u u5f{}+ . sf]Onf, k]6«f]lnod kbfy{, 

jfof]UofF;, jfo' pmhf{, hnljB't, ;f}o{ pmhf{, h}ljs pmhf{ cflb xfdLn] k|of]u ug]{ pmhf{sf 

;|f]tsf pbfx/0fx¿ x'g\ . 

lj|mofsnfk–3.1 

tkfO{+sf] 3/ / l5d]sdf k|of]u ePsf pmhf{sf] ;|f]tx¿sf] ;"rL tof/ ug{'xf];\ . 

pmhf{sf ;|f]tx¿ (Sources of Energy) 

h'g j:t' jf kbfy{af6 zlQm k|fKt ul/G5, To;nfO{ pmhf{sf] ;|f]t elgG5 . sf]Onf, k]6«f]lnod 

kbfy{, jfo', k|fs[lts UofF;, ;f}o{ zlQm cflb pmhf{sf ;|f]t x'g\ . pmhf{sf ;|f]tnfO{ b'O{ ;d"xdf 

afF8\g  

;lsG5 . cgjLs/0fLo pmhf{sf ;|f]t / gjLs/0fLo pmhf{sf ;|f]t  

cgjLs/0fLo pmhf{sf ;|f]t (Non-renewable sources of energy) 

vkt ubf{ ;lsFb} hfg] / km]l/ To; 7fpFdf pTkfbg ug{ g;lsg] pmhf{sf ;|f]tnfO{ cgjLs/0fLo 

pmhf{sf] ;|f]t elgG5 . sf]Onf, vlgh t]n, k|fs[lts UofF; cflb o; k|sf/sf pmhf{sf ;|f]t  

x'g\ . 

 

gjLs/0fLo pmhf{sf ;|f]t (Renewable sources of energy) 

pmhf{  (Energy) 

ljlzi6 p2]Zo (Specific Objectives) 

o; kf7sf] cGTodf lzIffyL{x¿ lgDg s'/fdf ;Ifd x'g'x'g]5 M 

-s_  pmhf{sf] kl/efiff atfpg / ltgsf k|sf/sf] gfd tyf pbfx/0f eGg,  

-v_  gjLs/0fLo / cgjLs/0fLo pmhf{df km/s atfpg, 

-u_  pmhf{sf j}slNks ;|f]tsf] gfd eGg,  

-3_  pmhf{ ;Ë6sf] kl/efiff atfpg tyf pmhf{ ;Ë6sf sf/0f tyf lg/fs/0fsf pkfo 
atfpg .  

kf7 

# 
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k|of]u ub{} hfFbf gl;l4g] / Ps k6s k|of]ukl5 k'gM k|fKt ug{ ;lsg] pmhf{sf ;|f]tnfO{ 

gjLs/0fLo pmhf{sf ;|f]t elgG5 . jfo'pmhf{, ;f}o{pmhf{, lhof] yd{n pmhf{, hnljB't cflb 

gjLs/0fLo pmhf{sf ;|f]t x'g\ .  

pmhf{sf] d"n ;|f]tsf] ¿kdf ;"o{ (Sun as ultimate source of energy)                          

xfdLn] b}lgs hLjgdf k|of]u ug{] zlQmsf ;|f]t yl/yl/sf 5g\ . pmhf{sf ;a} ;|f]tx¿ k|ToIf jf 

ck|ToIf ¿kdf ;f}o{ zlQms} kl/0ffd x'g\ . o;}n] ;"o{nfO{ zlQmsf] 

d"n ;|f]t dflgG5 . hLjfjz]if pmhf{, hnljB't\, h}ljs pmhf{, 

Hjf/ef6f pmhf{, lhof]yd{n pmhf{ cflb ;a} ;f}o{ pmhf{s} kl/jlt{t 

¿kx¿ x'g\ . 

xl/of] la?jfn] ;f}o{ zlQmaf6 vfgf tof/ u5{ . o; ljlwnfO{ k|sfz 

;+Zn]if0f elgG5 . ljleGg hgfj/x¿n] la?jf / ltgsf pTkfbg 

vfP/ zlQm k|fKt ub{5g\ . o;/L la?jf / hgfj/ hLjgsf nflu 

;f}o{ zlQmdf lge{/ 5g\ . ha oL k|f0fL / jg:klt db{5g\ ltgsf] 

d[t z/L/ hldgd'lg k'l/g k'U5 / nfvf}+ jif{ nufP/ hLjfjz]if 

OGwgdf kl/0ft x'G5g\ . o;/L hLjfjz]if pmhf{ klg ;f}o{ zlQms} pkh x'g\ . 

;f}o{ zlQm -tfk_ n] ubf{ ;+jfxg k|lj|mof eO{ xfjf Ps 7fpFaf6 csf{] 7fpFdf k|jflxt x'G5 . 

o;/L au]sf] xfjfnfO{ ljB't\ pTkfbgdf k|of]u ug{ ;lsG5 . o;y{ jfo' pmhf{ klg ;f}o{ zlQms} 

pkh xf] . ;f}o{ tfkn] ubf{ g} k[YjLsf ljleGg ;|f]tdf /x]sf] kfgL jfkm ag]/ cfsfzdf hfG5 . 

ToxL kfgLsf] jfkm lrl;P/ jiff{, lxpF ag]/ hldgdf v:5 . To;af6 vf]nf / gbL aGb5g\ . 

vf]nf / gbLsf] kfgLaf6 laB't\ pTkfbg ug{ ;lsG5 . o;/L hnljB't\ klg ;f}o{ pmhf{s} pkh 

xf] . To;}u/L lhof]yd{n pmhf{, Hjf/ef6f pmhf{ cflb klg ;f}o{ pmhf{s} kl/0ffd x'g\ . 

;"o{ Pp6f demf}nf vfnsf] tf/f xf] . o;sf] ;txsf] tfkqmd 5700°C 5 eg] s]Gb|df 1.5 × 

10
6
 °C 5 . of] k[YjLeGbf 3,33,000 u'0ff 7"nf] 5 . o;df nueu 74 % xfO8«f]hg / 25 % 

x]lnod /x]sf] 5 . afFsL 1 % ljleGg tTjx¿ /x]sf 5g\ . ;a} u|x / ltgsf pku|xsf] lk08 

hf]8\bf ;"o{sf] lk08sf] 1 % eGbf sd x'G5 . ;"o{af6 k[YjLdf k|lt ju{ld6/ 3.4 kw zlQm kb{5 

. ;"o{sf]  cfo' sl/a 10
10
 jif{ 5 . 

;"o{df ydf{]Go'lSno/ ˆo'hg k|lj|mofaf6 zlQm pTkGg x'G5 . o; lqmofdf xfO8«f]hg tTjsf 

k/df0f'x¿ ;+of]hg eO{ x]lnod aG5 / 7"nf] dfqfdf zlQm pTkGg x'G5 . ;f}o{ zlQm 

ax'pkof]uL 5 . o;sf s]xL pkof]lutf lgDg adf]lhd 5g\ M 

-s_ o;nfO{ kfgL ttfpg k|of]u ul/G5 . 

-v_ n'uf, cGg tyf vfB j:t' ;'sfpg k|of]u x'G5 . 

lrq g+= 3.1 ;"o{ 



 50  

-u_ ljB't\ pTkfbg ug{ k|of]u x'G5 . 

-3_ la?jfn] k|sfz ;+Zn]if0fdf k|of]u u5{g\ . 

pmhf{sf s]xL ;|f]tx¿ (Some sources of energy) 

-s_  hLjfjz]if pmhf{ 

k[YjLsf] ;txd'lg k'l/P/ ;'/lIft /x]sf d[t j:t'sf z/L/sf efux¿nfO{ hLjfjz]if 

(fossil) elgG5 . la?jf tyf hgfj/sf hLjfjz]ifaf6 k|fKt x'g] OgwgnfO{ hLjfjz]if 

OGwg (Fossil fuel) elgG5 . sf]Onf / vlgh t]n hLjfjz]if OGwgsf pbfx/0f x'g\ . oL 

cgjLs/0fLo pmhf{sf ;|f]t x'g\ .  

 -c_  sf]Onf (Coal) 

7f]; cj:yfsf] sfnf] aNg] OGwgnfO{ sf]Onf elgG5 . sf]Onf snsf/vfgf, /]n 

cflbdf OGwgsf] ¿kdf k|of]u x'G5 . wft', OF6f, l;d]G6 cflb pBf]udf sf]Onf g} 

OGwgsf] ¿kdf k|of]u x'G5 . ha jg:kltsf efux¿ wflknf] hldgd'lg cToflws 

tfk / rfkdf k'l/g k'U5g\ sfnfGt/df tL sf]Onfdf kl/0ft x'G5g\ . o;/L 

jg:kltsf efux¿af6 sf]Onf aGg] k|lj|mofdf nfvf}+ jif{ nfUb5 . 

sf]Onfdf x'g] sfa{g dfqfsf] cfwf/df sf]OnfnfO{ ljleGg k|sf/df afF8\g  

;lsG5 . lk6, lnUgfO6, lj6'ldG;, ;a lj6'ldG;, PGy|f;fO6 sf]Onfsf ljleGg 

¿k x'g\ . oLdWo] PGy|f;fO6 ;a}eGbf pRr:t/sf] sf]Onf xf] . sfa{gsf] dfqf a9L 

ePsf] sf]OnfnfO{ /fd|f] sf]Onf dflgG5 . g]kfndf PGy|f;fO6 sf]Onfsf] vfgL 

e]l6Psf] 5}g . lgDg u'0f:t/sf s]xL sf]OnfvfgL ljleGg efudf l56k'6 e]l6Psf 

5g\ . sf]Onf ;:tf] / ;'ne OGwg xf] . 

 -cf_  vlgh t]n (Mireral oil) 

t/n cj:yfsf] ljleGg vfnsf xfO8«f]sfa{gsf] ld>0fnfO{ vlgh t]n elgG5 . 

o;df kfOg] d'Vo kbfy{ eg]sf] sfa{g / xfO8«f]hg xf] . vlgh t]n k[YjLsf] 

;txd'lg r§fgsf aLrdf /x]sf vfgLx¿af6 lgsflnG5 . vfgLaf6 lgsfNbf of] 

sRrf t]n (Crude oil) sf] ¿kdf /x]sf] x'G5 . o;nfO{ k|zf]wg u/]kl5 o;af6 

k]6«f]n, l8h]n, dl§t]n, df]lan cflb cnu cnu lgsflnG5 . afFsL /x]sf kbfy{ 

cnsqfsf] ¿kdf /xG5 . vfgf ksfpg] PnkL UofF; klg o;}af6 k|fKt x'G5 . 

vlgh t]n aGg nfvf}+ jif{ nfU5 . of] cgjLs/0fLo pmhf{ xf] . vlgh t]nsf 

kmfObfx¿ lgDgadf]lhd 5g\ M 

-i_  cGo OGwgsf] bfFhf]df of] ;:tf] / ;'ne 5 . 
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-ii_  o;nfO{ 9'jfgL ug{ ;lhnf] 5 . 

-iii_  of] ax'pkof]uL OGwg xf] . uf8L, d]l;gb]lv ljleGg snsf/vfgf 

 ;~rfngdf klg k|of]u x'G5 . 

-iv_  of] ljB't\ pTkfbgdf klg k|of]u x'G5 . 

-v_  /f;folgs dn, sL6gfzs cf}iflw, Knfl:6s cflb agfpg ;d]t k|of]u 

 x'G5 . 

-v_  hnljB't\ (Hydropower) 

au]sf] kfgLdf /x]sf] ult zlQm k|of]u u/L pTkfbg ePsf] ljB'tnfO{ hn ljB't\ elgG5 

. ;'?df pTkfbg ug{ lgs} dxËf] eP klg bL3{sfnLg ¿kdf of] zlQmsf] ;:tf] ;|f]t xf] . 

of] pmhf{sf] gjLs/0fLo ;|f]t klg xf] . of] sDKo'6/, /]l8of], 6]lnlehg nufot 

cTofw'lgs ;"rgf tyf ;~rf/sf pks/0fdf k|of]u x'g] pmhf{sf] ;|f]t xf] . 

g]kfn w]/} gbLgfnf ePsf] kxf8L d'n's xf] . oxfFsf gbLgfnfaf6 hnljB't\ lgsfNg 

;lsg] k|z:t ;Defjgf ePsf]n] g]kfnsf] hnljB't\ Ifdtf 7"nf] 5 . xfd|f] b]zsf] 

hnljB't\ Ifdtf nueu 83000 MW 5 tyflk xfdLn] w]/} hnljB't\ pTkfbg ug{ 

;s]sf 5}gf}+ . hnljB't\ pTkfbg j[l4 u/] g]kfnsf] pmhf{ cfjZostf k"/f x'g] dfq xf]Og, 

cfo cfh{g klg ug{ ;lsG5 . 

hnljB't\sf kmfObf lgDgadf]lhd 5g\ M 

-i_  of] gjLs/0fLo ;|f]t ePsf]n] slxNo} l/lQb}g . 

(ii)  pTkfbg nfut w]/} eP klg bL3{sfnLg ¿kdf of] ;:tf] kg{ hfG5 . 

(iii)  o;af6 k|b"if0f x'Fb}g . 

(iv)  snsf/vfgf tyf oftfoft ;fwg rnfpg ;lsG5 . 

(v)  of] k|of]u ug{ ;lhnf] 5 . 

(vi)  cTofw'lgs pks/0fx¿ ljB't\af6 g} rN5g\ . 

(vii)  o;nfO{ ;lhn} zlQmsf cGo ¿kdf ¿kfGt/ ug{ ;lsG5 . h:t} M tfk, k|sfz 

 cflb . 

 

 

pmhf{sf j}slNks ;|f]tx¿ (Alternative sources of energy) 
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sf]Onf, vlgh t]n, k|fs[lts UofF; cflb k/Dk/fut ¿kdf k|of]u x'Fb} cfPsf pmhf{sf ;|f]t  

x'g\ . oL ;a} cgjLs/0fLo pmhf{sf ;|f]t ePsfn] k|of]u ub{} hfFbf logLx¿sf] e08f/ qmdzM 

l/lQg] x'G5g\ . o;n] ubf{ ;+;f/df pmhf{ ;Í6 k}bf x'G5 . o;af6 aRg pmhf{sf gofF / 

j}slNks ;|f]tx¿sf] vf]hL / ljsf; ug{ cfjZos 5 . k/Dk/fut ¿kdf k|of]u x'g] pmhf{sf 

;|f]tsf] ljsNksf] ¿kdf k|of]u ug{ ;lsg] pmhf{sf ;|f]tnfO{ pmhf{sf j}slNks ;|f]t 

(Alternative source) elgG5 . ljZjdf pmhf{sf j}slNks ;|f]tsf]¿kdf h}ljs pmhf{, Go'lSno/ 

pmhf{, Hjf/ef6f pmhf{, lhof]yd{n pmhf{, jfo'pmhf{, ;f}o{pmhf{ cflb k|of]u ePsf  

5g\ . 

-s_  h}ljs pmhf{ (Bio-fuel) 

h}ljs pmhf{ klg pmhf{sf] j}slNks ;|f]tdf kb{5 . jg:kltsf ljleGg efux¿ tyf 

hgfj/sf] dnd"q÷uf]a/ cflbaf6 k|fKt ul/g] pmhf{nfO{ h}ljs pmhf{ elgG5 . jfof]df; 

(Biomass), uf]a/ UofF; cflb klg h}ljs pmhf{ g} x'g\ . bfp/f, k/fn, 5\jfnL, e';, 

u'OF7f cflbnfO{ klg OGwgsf] ¿kdf k|of]u ul/g] ul/Psf] 5 . sf7sf] w'nf], k/fn, 

5\jfnL, e'; cflbsf efunfO{ d]l;gn] vfFb]/ agfOPsf 6'qmfnfO{ jfof]df; elgG5 . 

jfof]df; k|of]u u/L k|fKt x'g] pmhf{ jfof]df; pmhf{ xf] . ufpF3/df ufO{–e}+;Lsf] 

uf]a/nfO{ ;'sfP/ u'O{+7f agfOG5 / o;nfO{ pmhf{sf] ;|f]tsf] ¿kdf k|of]u ul/G5 . u'O{+7f 

afn]/ vfgf ksfpg] sfd ljz]ifu/L t/fO{sf ufpF3/df ul/G5 .  

lxhf]cfh pmhf{sf] ;|f]tsf] ¿kdf uf]a/ UofF; klg k|of]u x'g] u/]sf] 5 . hgfj/sf] 

uf]a/nfO{ Pp6f KnfG6 (Plant) df k7fP/ To;af6 UofF; lgsflnG5 . Tof] UofF; 

efG;f3/df vfgf ksfpg], aQL afNg] cflb sfddf k|of]u x'G5 . UofF; pTkfbg kl5sf] 

uf]a/nfO{ dnsf] ¿kdf v]taf/Ldf k|of]u ug{ ;lsG5 . uf]a/ UofF; KnfG6af6 cfPsf] 

UofF; afNbf w'jf sd cfpF5 . ufpF3/df 

uf]a/ UofF;sf] k|aGwn] clxn] bfp/f dflysf] 

rfk sd ePsf] 5 . o;n] jg hËn ;'/Iffdf 

;d]t d2t k'¥ofPsf] 5 . To;}n] g]kfn 

;/sf/n] u|fdL0f e]udf uf]a/ UofF; KnfG6 

/fVg cfly{s ;xfotf ug{] u/]sf] 5 . 

                         

lrq g+=3.2 uf]a/ UofF; KnfG6  

 

-v_  Go'lSno/ pmhf{ (Nuclear fuel) 
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k/df0f'sf] Go'lSno; 6'lqmg] cyjf ;+of]hg x'g] k|lj|mofnfO{ Go'lSno/ k|ltlqmof elgG5 . 

Go'lSno/ k|ltlqmof -Nuclear reaction_ df 7"nf] dfqfdf zlQm lg:sG5 . Go'lSno/ 

k|ltlqmofdf pTkGg x'g] pmhf{nfO{ Go'lSno/ pmhf{ (Nuclear energy) elgG5 . Go'lSno/ 

k|ltlqmof @ k|sf/sf 5g\– Go'lSno/ lkm;g / Go'lSno/ ˆo'hg . 

Go'lSno/ lkm;gM 7"nf] k/df0f'sf] Go'lSno; 6'qm]/ ;;fgf / gofF tTjsf] k/df0f' aGg] 

k|lj|mofnfO{ Go'lSno/ lkm;g (Nuclear fission) elgG5 . o'/]lgod, Kn'6f]lgod, yf]l/od 

h:tf /]l8of]wdL{ tTjsf k/df0f'nfO{ s'g} :jtGq Go'6«gn] lxsf{pFbf ltgdf ljR5]bg x'G5 

/ ;;fgf gofF tTjsf k/df0f' pTkfbg x'G5g\ . o; k|lj|mofdf s]xL lk08 gfz x'G5 / 

ToxL gfz ePsf] lk08af6 ckf/ zlQm lg:sG5 . 

of] k|lj|mof cf0fljs kfj/ :6];gx¿df ul/G5 . cf0fljs pmhf{ el§x¿df pTkGg tfkn] 

kfgL plDnG5 / Tof] kfgLsf] jfkmn] 7"nf 7"nf jfik OlGhg (Steam engine) rnfOG5 . 

jfik OlGhgn] h]g]/]6/ rnfpF5 / ljB't\ pTkfbg ub{5 . ljsl;t b]zx¿df of] 

k|ljlwaf6 w]/} ljB't\ pTkfbg ul/Psf 5g\ . 

G>'lS@>? ˆ>'hg (Nuclear fusion) 

cToflws rfk / tfksf] pkl:yltdf ;fgf] tTjsf k/df0f' ;+of]hg eO{ 7"nf] tTj aGb5g\ . b'O{ 

jf ;f]eGbf a9L ;fgf -xn'sf_ Go'lSno;x¿ ;+of]hg eO{ 7"nf] -ux|f}+_ Go'lSno; aGg] k|lj|mofnfO{ 

Go'lSno/ ˆo'hg (Nuclear fusion) elgG5 . o; k|lj|mofdf 7"nf] dfqfdf dfqfdf zlQm lg:sG5 

. ;"o{af6 pTkfbg x'g] zlQm oxL k|lj|mofsf] kl/0ffd xf] . ;"o{df xfO8«f]hg Go'lSno;x¿ 

;+of]hg eO{ lxlnod Go'lSo; aGb5g\ / 7"nf] dfqfdf zlQm lg:sG5 . 

1

1
H + 

1

1
H + 

1

1
H + 

1

1
H  

4

2
He + 2e

0

1
 + Energy 

xfO8«f]hg aDa Go'lSno/ ˆo'hg l/ofS;gdf cfwfl/t 5 . 

b'a} Go'lSno/ k|ltlqmofdf s]xL dfqfdf lk08 gfz x'G5 . o;/L gfz ePsf] lk08 zlQmdf 

¿kfGt/ x'G5 . of] ;DaGw k|i6 kfg{ j}1flgs cNa6{ cfOG:6fOgn] Pp6f ;"q k|ltkfbg u/] . 

To;nfO{ cfOG:6fOgsf] lk08 zlQmsf] ;DaGwsf] ;dLs/0f elgG5 . of] ;DaGwnfO{ 

lgDgadf]lhd JoQm ug{ ;lsG5 . 

E = mC
2
 

hxfF E = pTkGg x'g] zlQm, m = gfz ePsf] lk08 / C =z"Godf k|sfzsf] ult x'G5 . 

cf0fljs pmhf{ w]/} pkof]uL 5 t/ o;n] /]l8of]wdL{ k|b"if0f klg u/fpF5 .  

-u_  jfo' pmhf{ (Wind energy) 
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lgoldt ¿kdf axg] xfjfnfO{ atf; (Wind) elgG5 . ax]sf] xfjf k|of]u u/L pTkflbt 

pmhf{nfO{ jfo' pmhf{ (Wind energy) elgG5 . jfo' pmhf{ w]/} klxn]b]lv k|of]udf cfPsf] 

Pp6f dxTjk"0f{ pmhf{ xf] . of] gjLs/0fLo pmhf{sf] ;|f]t xf] . 

k[YjLsf] ;a} efudf ;f}o{ tfk ;dfg ¿kn] kb{}g . a9L tfk ePsf 7fpFdf xfjf xn'sf 

eO{ dfly hfG5 / To; 7fpFdf lr;f] 7fpFaf6 xfjf el/g yfN5 . o;/L xfjf axg]  

ub{5 . ax]sf] xfjfdf ult zlQm x'G5 . To;}n] xfjfsf] 

ult zlQmaf6 6jf{Og 3'dfP/ ljB't\ pTkfbg ul/G5 . 

clxn] w]/} 7fpFdf o;/L ljB't pTkfbg x'g yfn]sf]  

5 . o;afx]s jfo' pmhf{ ;fd'lb|s 8'Ëf rnfpg], 

ljG8ldn rnfpg], wfgaf6 e'; x6fpg] cflb sfddf 

;d]t k|of]u ul/G5 . g]kfnsf] lxdfnL tyf dxfef/t 

kj{t If]qdf lg/Gt/ xfjf axG5 To;}n] of] If]q jfo' 

pmhf{ pTkfbgsf nflu pko'Qm 5 . 

                            lrq g+=3.3 jfo' phf{  

-3_  lhof]yd{n pmhf{ (Geothermal Energy) 

k[YjLsf] leqL efunfO{ qmi6, DofG6n / sf]/ txdf ljefhg ul/Psf] 5 . qm:6af6 leq 

hfFbf lg/Gt/ tfkqmd a9\b} hfG5 . k[YjLsf] ;txaf6 leq hfFbf ;fdfGo If]qdf 

k|ltlsnf]ld6/ 30°C n] tfkqmd a9\b} hfG5 eg] ;lqmo Hjfnfd'vL If]qdf k|ltlsnf]ld6/ 

80°C n] a9\b} hfG5 . o;/L k[YjLsf] leqL efudf cyfx tfk ;l~rt eP/ /x]sf] 5 . 

k[YjLsf] leqL efudf /x]sf] tfkaf6 k|fKt x'g] pmhf{nfO{ lhof] yd{n pmhf{ elgG5 . 

ha k[YjLsf] ulx/f efudf kfgL k9fOG5, ToxfF /x]sf] tfkn] kfgL tft]/ jfkmdf kl/0ft 

x'G5 . o;/L ag]sf] jfkmaf6 jfik OlGhg rnfOG5 / ljB't pTkfbg ul/G5 . 

-ª_  Hjf/ef6f pmhf{ (Tidal Energy) 

;d'b|sf] lsgf/df p7\g] Hjf/ef6faf6 pTkfbg ul/g] pmhf{nfO{ Hjf/ef6f pmhf{ (Tidal 

Energy) elgG5 . lxhf]xfh ;d'b|df p7\g] 5fn / Hjf/ef6faf6 ljB't pTkfbg ug{] 

ul/Psf] 5 . o;sf nflu ;d'b|sf] lsgf/df 7"nf] afFw lgdf{0f ul/G5 . ;d'b|df Hjf/ 

p7\bf afFwsf] kvf{n gf3]/ kfgL leq k:5 / y'lgG5 jf hDdf x'G5 . o;/L afFwdf hDdf 

ePsf] kfgLnfO{ kfOkåf/f ;d'b|lt/ kmsf{OG5 . pQm kfOkaf6 au]sf] kfgLn] 6jf{Og 

3'dfP/ lah'nL pTkfbg ul/G5 . of] gjLs/0fLo pmhf{sf] ;|f]t xf] . 

 

-r_  ;f}o{ pmhf{ (Solar Energy) 
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;"o{ k[YjLsf nflu pmhf{sf] d'Vo ;|f]t xf] . ;"o{af6 xfdLn] ;f]em} tfk / k|sfz lgoldt 

kfO/x]sf 5f}+ . ;"o{af6 k|fKt x'g] pmhf{nfO{ ;f}o{ pmhf{ elgG5 . of] pmhf{ xfd|f nflu 

cToGt pkof]uL 5 . ;"o{df cyfx pmhf{ ePsfn] xfdL o;nfO{ gl/lQg] (Non-

depleting) pmhf{sf] ;|f]tsf] ¿kdf lnG5f}+ . 

;f}o{ pmhf{nfO{ ;f]nf/ Kofgndfkm{t\ k|fKt ul/G5 . ;f]nf/ Kofgndf ;f]nf/ ;]n /x]sf 

x'G5g\ . ;f]nf/ ;]nn] ;f}o{zlQmnfO{ ljB't zlQmdf kl/0ft u5{g\ . o;nfO{ kfgL ttfpg], 

aQL afNg] h:tf sfddf k|of]u ul/G5 . ;fy} pmhf{ 

k|b"if0f /lxt pmhf{ xf] . o; pmhf{sf] pkof]uaf6 

xfdL w]/} g} nfeflGjt x'g ;S5f}+ . of] gl/lQg] 

pmhf{sf] ;|f]t ePsfn] o;n] lg/Gt/ sfd lbG5 . 

To;}n] j}1flgsx¿ lxhf]cfh ;f}o{ pmhf{df 

cfwfl/t pks/0f agfpg Jo:t 5g\ . 

                              lrq g+=3.4 ;f}o{ phf{ 

phf{ ;Í6 (Energy Crisis) 

ljZjdf pmhf{ vkt cj:yf x]bf{ nueu &% % pmhf{sf] ef/ cgjLs/0fLo pmhf{sf ;|f]tdfly 

/x]sf] 5 . o;dWo] klg vlgh t]nn] $! %, sf]Onfn] ## % pmhf{ vktsf] ef/ y]u]sf 5g\ . 

j}slNks pmhf{dWo] jfof]df;af6 !^ % ljB't\af6 ^ % / Go'lSno/ pmhf{af6 $ %  efu dfq 

wfg]sf] b]lvG5 . 

pmhf{sf] dfu jflif{s @–# %  sf b/n] a9\b}5 . olb clxn]sf] pmhf{ vktsf] tl/sf gablng] xf] 

eg] ;g\ @)#& ;Dddf cgjLs/0fLo pmhf{sf ;|f]t ;lsg] 5g\ . cyf{t\ olb oxL cj:yf 

lg/Gt/ /lx/xg] xf] eg] ljZjsf cgjLs/0fLo pmhf{sf ;|f]tx¿ rfF8} g} l/lQg]5g\ . pmhf{sf] 

a9\bf] dfu wfGg j}slNks ;|f]tx¿ ljsf; ul/Pg eg] lgs6 eljiodf ljZjn] pmhf{sf] s8f 

cefj ef]Ug'kg{] 5 . lgs6 eljiodf cfpg nfu]sf] pmhf{sf] cefjsf] ToxL cj:yfnfO{ g} pmhf{ 

;Í6 (Energy crisis) elgG5 . pknAw cgjLs/0fLo pmhf{sf] dLtJooL k|of]u gx'g', pmhf{ 

;+/If0fdf cfjZos kxn gx'g' tyf j}slNks ;|f]tsf] cfjZos ljsf; gu/L cgjLs/0fLo 

pmhf{ dfly g} cToflws lge{/ /xg' pmhf{ ;Í6sf sf/0fx¿ x'g\ . pmhf{ ;Í6 lg/fs/0fsf 

nflu lgDg pkfo ckgfpg' k5{ . 

-s_ clxn] ePsf pmhf{sf ;|f]tx¿ ;+/If0f ug{] . 

-v_ cgjLs/0fLo pmhf{sf] ldtJooL pkof]u ug{] . 

-u_ j}slNks pmhf{sf ;|f]t ljsl;t u/L cgjLs/0fLo pmhf{sf ;|f]tdflysf] lge{/tf 36fpg] . 

;f/f+z 
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!= h'g j:t'af6 pmhf{ k|fKt x'G5 To;nfO{ pmhf{sf ;|f]t elgG5 . pmhf{sf ;|f]t @ vfnsf   

 x'G5g\– cgjLs/0fLo pmhf{sf] ;|f]t / gjLs/0fLo pmhf{sf ;|f]t . 

@= vkt ubf{ ;lsFb} hfg] / km]l/ ToxL 7fpFdf pTkfbg ug{ g;lsg] pmhf{sf ;|f]tnfO{ 

cgjLs/0fLo pmhf{sf ;|f]t elgG5 . sf]Onf, vlgh t]n o;sf pbfx/0f x'g\ .  

#=  k|of]u ub{} hfFbf gl/lQg] / Ps k6s k|of]u kl5 k'gM k|fKt ug{ ;lsg] pmhf{sf ;|f]tnfO{ 

gjLs/0fLo pmhf{sf ;|f]t elgG5 . hnljB't\, jfo' pmhf{ cflb o;sf pbfx/0f x'g\ . 

$=  ;"o{ k[YjLsf nflu pmhf{sf] d'Vo ;|f]t xf] . cGo pmhf{sf ;|f]t klg k|ToIf of ck|ToIf 

¿kdf ;f}o{ pmhf{s} ljleGg ¿k x'g\ . 

%=  la?jf tyf hgfj/sf hLjfjz]ifaf6 k|fKt x'g] OGwgnfO{ hLjfjz]if pmhf{ elgG5 . 

sf]Onf, vlgh t]n hLjfjz]if pmhf{ x'g\ . oL cgjLs/0fLo pmhf{sf ;|f]t x'g\ . 

^=  au]sf] kfgLsf] ultzlQm k|of]u u/L pTkfbg x'g] ljB't\nfO{ hnljB't\ elgG5  . of] 

gjLs/0fLo pmhf{sf] ;|f]t xf] . 

&=  k/Dk/fut ¿kdf k|of]u eO/x]sf phf{sf ;|f]tsf] abnfdf k|of]u ug{ ;lsg] pmhf{sf 

;|f]tnfO{ j}slNks pmhf{sf ;|f]t elgG5 . h}ljs pmhf{, Go'lSno/ pmhf{, ;f}o{ pmhf{, jfo' 

pmhf{, lhof] yd{n pmhf{, Hjf/ef6f pmhf{ cflb j}slNks pmhf{sf ;|f]t x'g\ . 

*=  cgjLs/0fLo pmhf{sf] ;|f]tx¿sf] cTolws pkof]uaf6 ljZjdf lgs6 eljiodf cfpg 

nfu]sf] pmhf{ cefjsf] cj:yfnfO{ g} pmhf{ ;Í6 elgG5 . 

(=  pmhf{ ;Í6 lg/fs/0f ug{ lgDg pkfo ckgfpg ;lsG5 .  

 -s_ clxn] ePsf pmhf{sf ;|f]tsf] ;+/If0f ug{] . 

 -v_ j}slNks pmhf{sf] ljsf; u/L cgjLs/0fLo pmhf{dflysf] ef/ 36fpg] . 

 -u_ pmhf{sf] ldtJooL k|of]u ug{] . 

cEof; 

!=  ;xL pQ/df uf]nf] 3]/f nufpg'xf];\ . 

 -s_  g]kfndf tnsf dWo] s'g j}slNks pmhf{sf] ljsf;sf] ;Defjgf 5}g < 

  (i)  lhof]yd{n pmhf{     (ii) jfo' pmhf{  

  (iii)   h}ljs phf{      (iv)  Hjf/ef6f pmhf{ 

 -v_  tnsf dWo] s'g pmhf{sf] ;|f]t cgjLs/0fLo xf] < 

  (i) sf]Onf    (ii) h}ljs phf{         
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  (iii) hnljB't\   (iv)  jfo' pmhf{  

 -u_  tnsf dWo] s'g pmhf{sf] pTkfbg g]kfnsf nflu ;lhnf] / Jofks x'g ;S5 < 

  (i) Go'lSno/ pmhf{   (ii) hnljB't\  

  (iii)  lhof]yd{n pmhf{    (iv)  Hjf/ef6f 

 -3_  k[YjLdf k|ltju{ld6/ If]qkmn kg{ ;Sg] ;f}o{zlQm slt xf] < 

  (i) 1.6 KW    (ii) 1.4 KW  

  (iii) 2.8 KW        (iv) 5.8 KW 

@= km/s n]Vg'xf];\ . 

 -s_ cgjLs/0fLo pmhf{sf ;|f]t / gjLs/0fLo pmhf{sf ;|f]t 

 -v_ sf]Onf / vlgh t]n 

 -u_ Go'lSno/ lkm;g / Go'lSno/ km\o'hg 

3. lgDg k|Zgx¿sf] hjfkm lbg'xf];\ . 

 -s_  pmhf{sf cgjLs/0fLo ;|f]t eg]sf] s] xf] < pbfx/0f;lxt n]Vg'xf];\ . 

 -v_  pbfx/0f;lxt pmhf{sf gjLs/0fLo ;|f]tsf] kl/efiff lbg'xf];\ . 

 -u_  hLjfjz]if pmhf{ eg]sf] s] xf] < lsg of] ;|f]tnfO{ cgjLs/0fLo pmhf{ elgG5 < 

 -3_  sf]Onf eg]sf] s] xf] < sf]Onfsf s'g} @ j6f k|sf/sf] gfd n]Vg'xf];\ . 

 -ª_  vlgh t]n s]nfO{ elgG5 < o;sf s'g} @ j6f kmfObfx¿ n]Vg'xf];\ . 

 -r_  hnljB't\ s]nfO{ elgG5 < o;sf kmfObfx¿ n]Vg'xf];\ . 

 -5_  pmhf{sf j}slNks ;|f]t eGgfn] s] a'lemG5 < s'g} $ j6f pmhf{sf j}slNks  

  ;|f]tsf] pbfx/0f lbg'xf];\ . 

 -h_  cfOG;6fOgsf] lk08–zlQm ;DaGwsf] ;dLs/0f n]Vg'xf];\ . 

 -em_  jfof]df; eg]sf] s] xf] < of] pmhf{sf] s:tf] vfnsf] ;|f]t xf] < 

 -`_  jfo' pmhf{ eg]sf] s] xf] < g]kfndf o;sf] ;Defjgf s:tf] /x]sf] 5 < 

 -6_  pmhf{ ;Í6 eg]sf] s] xf] < pmhf{ ;Í6 lg/fs/0fsf pkfox¿ n]Vg'xf];\ . 

4. sf/0f lbg'xf];\ . 

 -s_ j}1flgsx¿ ;f}o{ pmhf{df cfwfl/t pks/0fx¿ lgdf{0fdf Jo:t 5g\ . 
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 -v_ ;f}o{ pmhf{nfO{  ;a} pmhf{sf] k|d'v ;|f]t dflgG5 . 

 -u_ g]kfndf Hjf/ef6f pmhf{sf] ;Defjgf 5}g . 

 -3_ hnljB't\ g]kfnsf nflu ;aeGbf pko'Qm j}slNks pmhf{sf] ;|f]t xf] . 

 -ª_ hnljB't\ klg ;f}o{ pmhf{s} pkh xf] . 

 -r_ sf]Onf / vlgh t]nnfO{ hLjfjz]if OGwg elgG5 . 

5. tnsf] lrq x]/L ;f]lwPsf k|Zgx¿sf] hjfkm lbg'xf];\ . 

 (i)  lrqdf s'g pmhf{ b]vfpg vf]lhPsf]5 < 

(ii)  of] pmhf{sf] s:tf] ;|f]t xf] < 

(iii)  g]kfndf of] pmhf{sf] pTkfbg ;DefJotf sxfF /x]sf] 5 < 

kl/of]hgf sfo{ 

1.=  cfkm\gf] 3/df s'g s'g vfnsf pmhf{ k|of]u ePsf 5g\ < ;"rL agfpg'xf];\ . tL pmhf{sf] 

 pkof]u s'g s'g sfdsf nflu ePsf] 5 tflnsf agfP/ n]Vg'xf];\ . 

pmhf{sf] ;|f]t sfo{ 

!= 

@= 

#= 

$= 

%= 

 

2.  b'O{6f ;nfOsf] leqL a§f lnP/ To;dWo] Pp6fnfO{ sfnf] sfuh / csf{]nfO{ 

 P]n'ldlgodsf] kftfn] a]g{'xf];\ . b'j}df ydf{]ld6/ 3';fP/ k|To]s bz ldg]6df tfkqmd 

 gfKg'xf];\ . s] km/s kfpg' eof] < 5nkmn u/L lgisif{ n]Vg'xf];\ . of] glthf b}lgs 

 hLjgdf s] sfddf k|of]u x'g ;S5 < 

 

 

 tfk  (Heat) 

kf7 

$ 



 59  

 

 

 

 

 

 

 

 

a/kmsf] 6'qmf 5'Fbf lsg lr;f] nfU5 < To:t} tftf] kfgL /fv]sf] tfKs]sf] laF8 5'Fbf km]l/ lsg 

tftf] x'G5 < xftsf b'O{ xTs]nf /u8\bf klg tftf] cg'ej x'G5, lsg xf]nf < oL ;a} 36gfx¿ 

tfk / o;sf] u'0f;Fu ;DalGwt 5g\ . tfk eg]sf] Ps k|sf/sf] zlQm xf] h;n] tftf]kgsf] 

cg'e"lt lbG5 . 

kbfy{ ljleGg c0f'x¿ ldnL ag]sf] x'G5 . ha j:t'nfO{ ttfOG5 c0f'x¿sf] sDkg a9\b5 . 

cyf{t\ c0f'x¿sf] ult zlQm a9\b5 . c0f'x¿sf] ultzlQmaf6 tfkzlQm k}bf x'G5 . tfk a9\b} 

hfFbf c0f'x¿sf] sDkgsf] tLj|tf a9\5 . c0f'x¿sf] tLj|tf a9\g' eg]sf] tfkqmd a9\g' xf] . 

To;}n] tfk / tfkqmdaLr 3lgi6 ;DaGw 5 . 

tfk / tfkqmd 

kbfy{df /x]sf c0f'x¿sf] ult zlQmsf] of]unfO{ tfkzlQm elgG5 . tfknfO{ h'n (Joule) 

PsfOdf gflkG5 . tfkzlQm gfKg] pks/0fnfO{ Sofnf]/L ld6/ elgG5 . tfknfO{ Sofnf]/L 

PsfOdf klg gflkG5 . Ps Sofnf]/L a/fa/ 42J x'G5 . 

tfkn] j:t'df ljleGg c;/x¿ b]vfpF5 . o;n] j:t'sf] cfotg a9fpF5 . tfkåf/f j:t'sf] 

cfotg a9\g'nfO{ j:t'sf] k|;f/ (Explansion) elgG5 . tfkåf/f j:t'sf] tfkqmd ablnG5 . 

To:t} tfkaf6 j:t'sf] cj:yf / 3f]Nodfqf ablnG5 . tfkåf/f j:t'sf] /f;folgs kl/jt{g klg 

x'G5 . j:t'df ePsf] tfksf] kl/0ffd o;df /x]sf c0f'x¿sf] ;ª\Vof -kbfy{sf] lk08_ / 

c0f'x¿sf] cf};t ultzlQmdf e/ k5{ . 

j:t'sf] tfkf]kg jf lr;f]kgfsf] dfkgnfO{ tfkqmd elgG5 . s'g} j:t'df tfk lbof] eg] To;sf] 

tfkqmd a9\5 eg] s'g} j:t'n] tfk 5f]8\of] eg] To;sf] tfkqmd 36\5 . o;}n] tfk j:t'sf] 

tfkqmdsf] kl/jt{gsf] sf/0f xf] . To:t} tfkqmd rflxF tfksf] c;/ xf] . tfkqmd gfKg k|of]u 

ul/g] pks/0f ydf{]ld6/ xf] . o;sf] P;cfO{ PsfO s]lNeg (K) xf] . o;nfO{ ;]lN;o; (°C) / 

ljlzi6 p2]Zo (Specific Objectives) 

o; kf7sf] cGTodf lzIffyL{x¿ lgDg s'/fdf ;Ifd x'g'x'g]5 M 

-s_  tfk / tfkqmdnfO{ kl/eflift ug{,  

-v_  tfk / tfkqmddf km/s atfpg, 

-u_  ydf{]ld6/sf] agfj6 / sfo{ k4lt atfpg, 

-3_  tfksf] ;dLs/0f n]Vg / To;;DaGwL ul0ftLo ;d:of xn ug{ . 
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kmf/]gxfO6 (°F) :s]ndf klg gflkG5 . ;]lN;o; :s]ndf 273 hf]8\bf s]lNeg :s]n x'G5 . oL 

:s]n aLrsf] ;DaGwnfO{ o;/L JoSt ug{ ;lsG5 . 

C – 0

100
 = 

F – 32

180
 = 

K – 273

100
  

lj|mofsnfk–4.1 

a/fa/ ;fOhsf @ j6f las/ jf l:6nsf] efF8f] lng'xf];\ . ca b'O{dWo] klxnf]df cfwf lunf; / 

bf];|f]df @ lunf; kfgL xfNg'xf];\ . ca b'j} efF8f]nfO{ plt g} an]sf] l:kl/6 n]Dk jf cfuf]df 

/fVg'xf];\ / a/fa/ ;do;Dd ttfpg'xf];\ . k|To]s b'O{ b'O{ ldg]6df tfkqmd gf]6 ug{'xf];\ . s] 

km/s kfOof] < b'O{ las/dWo] s'gdf tfkqmd l56f] a9]sf] kfOof] < 

Pp6} kbfy{sf] sd / a9L lk08 lnP/ a/fa/ ;do;Dd a/fa/ tfk lbFbf sd lk08 ePlt/ 

tfkqmd l56f] a9\5 eg] a9L lk08 ePlt/ tfkqmd l9nf] a9\5 .  

;do kfgL tfkqmd 

 klxnf] ljs/ -sd lk08_ bf];|f] ljs/sf] kfgL -a9L lk08_ 

;'? cj:yf 

@ ldg]6 

$ ldg]6 

^ ldg]6 

  

Pp6f tftf] efF8f 5'Fbf xft lsg kf]N5 < tftf] efF8f]sf] tfkqmd xfd|f] 5fnfsf] tfkqmdeGbf 

a9L x'G5 . To;}n] efF8f]af6 xfd|f] 5fnfdf tfk ;5{ / xfdLnfO{ kf]n]sf] cg'ej x'G5 . a/kmsf] 

tfkqmd xfd|f] z/L/sf] tfkqmdeGbf sd x'G5, To;}n] a/km 5'Fbf xfd|f] 5fnfaf6 a/kmlt/ tfk 

;5{ . o;}sf/0f a/km 5'Fbf xfdLnfO{ lr;f] ePsf] cg'ej x'G5 . b'O{j6f j:t'nfO{ ;Dks{df 

NofpFbf tfk hlxn] klg a9L tfkqmd ePsf] j:t'af6 sd tfkqmd ePsf] j:t'lt/ ;5{ . 

 

 

 

lrq g+=4.1 tfk ;g]{ lbzf 

o:tf] cj:yfdf a9L tfkqmd ePsf] j:t'sf] tfkqmd 36\5 / sd tfkqmd ePsf] j:t'sf] 

tfkqmd a9\5 . 

lj|mofsnfk–4.2 

a9L tfkqmd 

ePsf] j:t' 

sd tfkqmd 

ePsf] j:t' 

tfk 
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Pp6f efF8f]df 1 lunf; tftf]kfgL lng'xf];\ / csf{] efF8f]df klg Ps lunf; lr;f] kfgL 

lng'xf];\ . b'j}sf] tfkqmd gfk]/ gf]6 ug{'xf];\ . ca b'j} efF8f]sf] kfgL ld;fpg'xf];\ / ld>0fsf] 

tfkqmd gfk]/ gf]6 ug{'xf];\ . ld>0fsf] tfkqmd slt eof] < o;f] lsg ePsf] xf]nf < 5nkmn  

ug{'xf];\ .  

tftf]kfgLsf] tfkqmd lr;f] kfgLsf] tfkqmd ld>0fsf] tfkqmd 

   

 

ydf{]ld6/ / o;sf] agfj6 

j:t'sf] tfkqmd gfKg] pks/0fnfO{ ydf{]ld6/ elgG5 . xfdLn] :kz{åf/f j:t' tftf] jf lr;f] s] 

5 egL yfxf kfpg ;S5f}+ t/ To;sf] tftf]kg jf lr;f]kg slt xf] :kz{af6 dfkg ug{ 

;lsFb}g . o;sf nflu ydf{]ld6/ cfjZos kb{5 . ydf{]ld6/ zAb u|Ls efiffaf6 cfPsf] xf] . 

h;df ydf{]g (Thermon) eg]sf] tftf] / d]6«f]g (Metron) eg]sf] gfKg' (Measure) xf] .    

 

lrq g+= 4.2 ydf{]ld6/ 

;fwf/0f ydf{]ld6/df Pp6f sfFrsf] gnLleq dl;gf] s]l;sf gnL (Capillary tube) /flvPsf] 

x'G5 . sfFrsf gnLsf] Ps 5]p aGb x'G5 eg] csf{] 5]p s]xL km's]sf] x'G5 . s]l;sf gnLsf] 

km's]sf] 5]pnfO{ aNa (Bulb) elgG5 . aflx/sf] tfk ;lhn} leqlt/ ;g{ ;sf];\ eGg] p2]Zon] 

aNasf] aflx/L efu kftnf] sfFrn] agfOPsf] x'G5 . aNadf t/n kbfy{ /x]sf] x'G5 . ha aNa 

tftf] j:t'sf] ;Dks{df cfpF5 o;leqsf] t/n kbfy{ -ds{/L jf cNsf]xn_ tfT5 / o;sf] k|;f/ 

x'G5 -cfotg a9\5_ . cfotg a9]kl5 aNaleqsf] t/n kbfy{ s]l;sf gnLdf dflylt/ r9\g 

yfN5 . s]l;sf gnLleq kf/f] h'g ljGb'df k'U5, sfFrsf] gnLdf clª\st ul/Psf cÍsf] 

cfwf/df pQm j:t'sf] tfkqmd gflkG5 . ydf{]ld6/n] ttfpFbf t/n kbfy{sf] cfotg a9\5 eGg] 

l;4fGtsf] cfwf/df sfd u5{ . s]l;sf gnLleq tndfly ubf{ ydf{]ld6/ leqsf] t/n kbfy{ 

sfFrsf] gnLdf 6fFl;b}g .  
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ydf{]ld6/df t/n kbfy{sf] ¿kdf k|of]u x'g] kf/f] (Mercury) / cNsf]xnsf cfcfkm\gf ljz]iftf 

/ pkof]lutf 5g\ .  

cNsf]xn M cNsf]xn sf]7fsf] tfkqmddf t/n cj:yfdf /xg] of}lus xf] . tfkqmd j[l4 x'Fbf 

o;sf] kf/f]eGbf nueu ^ u'0ff l56f] cfotg j[l4 x'G5 . of] kbfy{ –117°C df hD5 eg] 

78°C pDnG5 . o;sf] pDng] tfkqmd sd ePsf]n] cNsf]xn ydf{]ld6/ pRr tfkqmd gfKg 

k|of]u x'Fb}g t/ hDg] tfkqmd lgs} sd (–117°C) ePsfn] Go"g tfkqmd gfKg of] pko'Qm  

x'G5 . To;}sf/0f lxdfn cf/f]xLn] ;fydf cNsf]xn ydf{]ld6/ n}hfG5g\ . /ªsf] ld>0f ul/Psf] 

x'gfn] tfkqmd gfKbf s]; gnLdf cNsf]xnsf] ;tx ;lhn} b]Vg ;lsG5 . 

kf/f] (Mercury) M kf/f] sf]7fsf] tfkqmddf t/n cj:yfdf /xg] wft' xf] . ljlzi6 tfk wf/0f 

Ifdtf sd ePsf]n] tfk u|x0f ubf{ o;sf] tfkqmd j[l4 ;lhn} x'G5 . ;fy} o;df Psgfzn] 

tfkqmd j[l4 x'g] ePsf]n] ydf{]ld6/df k|of]usf nflu of] pko'Qm dflgG5 . ds{/Lsf] pDng] 

tfkqmd 357°C / hDg] tfkqmd –39°C x'G5 . of] ydf{]ld6/ clt Go"g tfkqmd gfKg pko'Qm 

dflgFb}g . rfFbLh:t} 6Nsg] wft' ePsf]n] tfkqmd gfKbf o;nfO{ s]zgnLdf ;lhn} b]Vg  

;lsG5 . 

ydf{]ld6/sf] k|sf/ / pkof]lutf (Types of thermometer and their uses) 

lxhf]cfh agfj6 / pkof]lutfsf] lx;fan] w]/} k|sf/sf ydf{]ld6/x¿ pknAw 5g\ . s]xL 

k|sf/sf ydf{]ld6/sf] 5f]6f] rrf{ oxfF ul/G5 . 

-s_  lSnlgsn ydf{]ld6/ (Clinical thermometer) 

dflg;sf] z/L/sf] tfkqmd gfKg k|of]u ul/g] ydf{]ld6/nfO{ lSnlgsn ydf{]ld6/ elgG5 . 

of] ydf{]ld6/ c:ktfndf 8fS6/åf/f k|of]u x'g] x'Fbf 8fS6/sf] ydf{]ld6/ (Doctor's 

thermometer) klg elgG5 . of] ydf{]ld6/ ;]lN;o; :s]n tyf km/]gxfO6 :s]ndf kfOG5 

. ;]lN;o; :s]nsf] lSnlgsn ydf{]ld6/df 35°C b]lv 42°C ;Ddsf cÍ clÍt ul/Psf] 

x'G5 eg] km/]gxfO6 :s]nsf] lSnlgsn ydf{]ld6/df 94°F b]lv 108°F ;Dd cÍ clÍt 

ul/Psf] x'G5 . :j:y dflg;sf] z/L/sf] tfkqmd 37°C jf 98.6°F x'G5 . o; 

ydf{]ld6/df aNaeGbf dfly ;fF3'/f] 3fF6L x'G5 . o; 3fF6Ln] tfkqmd gfKbf s]lzsf 

gnLdf r9]sf] kf/f]nfO{ cfkm}+ aNadf kms{g lbFb}g h;n] ubf{ z/L/af6 ydf{]ld6/ lems]/ 

tfkqmd k9\g ;lhn} ;lsG5 . gnLdf r9]sf] kf/f]nfO{ aNadf kmsf{pg xftn] 

em8\sfg{'k5{ . 
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lrq g+= 4.3 lSnlgsn ydf]{ld6/ 

lxhf] cfh lSnlgsn ydf{]ld6/sf] ¿kdf l8lh6n ydf{]ld6/ klg pknAw 5g\ . oL 

ydf{]ld6/df z/L/sf] tfkqmd ;f]em} cÍdf k|fKt ug{ ;lsG5 . kf/f] jf cNsf]xnsf] 

;txnfO{ gnLdf clÍt cÍ;Fu h'wfpg h?/t kb{}g . l8lh6n ydf{]ld6/df tfkqmd 

Pn;L8L l8:Kn] (LCD display) cÍsf] ¿kdf b]vf k5{ . lxhf] cfh cnfd{ (Alarm) 

;lxtsf l8lh6n ydf{]ld6/ klg pknAw 5g\ . o;af6 ;lhnf], l56f] / ;xL glthf 

kfpg ;lsG5 . 

                      

lrq g+=4.4 l8lh6n ydf]{ld6/ 

lj|mofsnfk–4.3 

glhs}sf] x]Nykf]i6 jf lSnlgsdf uP/ ds{/L tyf l8lh6n ydf{]ld6/af6 sDtLdf % hgf 

;fyLsf] tfkqmd Ps Ps u/L gfKb} l6kf]6 ug{'xf];\ . b'O{6f km/s ydf{]ld6/af6 gflkPsf] 

tfkqmd t'ngf ug{'xf];\ . 

Thermometer 

Reading ydf{]ld6/sf] 

cÍ 

Student 1 

klxnf] 

ljBfyL{ 

Student 2 

bf];|f] 

ljBfyL{ 

Student 3 

t];|f] ljBfyL{ 

Student 4 

rf}+yf] 

ljBfyL{ 

Student 5 

kfFrf}+ 

ljBfyL{ 
Clinical 

Thermometer 

lSnlgsn ydf{]ld6/ 

     

Digital 

Thermometer 

l8lh6n ydf{]ld6/ 
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-v_  k|of]uzfnf ydf{]ld6/ 

k|of]uzfnfdf ljleGg kbfy{x¿sf] tfkqmd gfKg k|of]u ul/g] ydf{]ld6/nfO{ k|of]uzfnf 

ydf{]ld6/ (Laboratory Thermometer) elgG5 . o;df –10°C b]lv 110°C ;Dd 

tfkqmd clÍt ul/Psf] x'G5 . 

                      

lrq g+=4.5 k|of]uzfnf ydf]{ld6/ 

h'g j:t'sf] tfkqmd gfKg' 5 To;df ydf{]ld6/sf] aNa 8'afOG5 . o; ydf{]ld6/sf] nfdf] 

:6]d -gnL_ x'G5 . ha j:t'sf] tfkqmd a9\5, gnLleq kf/f] k|;f/ eO{ dfly r9\5 eg] 

ha j:t'sf] tfkqmd 36\5 gnLleqsf] kf/f] v'DrG5 / tn em5{ . kf/f]sf] ;txn] gnLdf 

b]vfPsf] cÍsf cfwf/df j:t'sf] tfkqmd kQf nufOG5 . 

o;sf] aNa kftnf] x'G5, h;n] ubf{ j:t'sf] tfk ;lhn} leq l5g{ ;S5 . gnLleqsf] 

kf/f]nfO{ ;lhn} tndfly ug{ gnLsf] dflyNnf] efudf z"Go x'G5 . lxhf]cfh 

k|of]uzfnfdf ydf{]ld6/df ds{/Lsf] ;f6f] l8lh6n jf cGo vfnsf ydf{]ld6/ klg 

k|of]udf cfpg yfn]sf 5g\ . 

-u_  clwstd / Go"gtd ydf{]ld6/ (Maximum and minimum thermoneter) 

s'g} 7fpFsf] 24 306fleqsf] clwstd / Go"gtd tfkqmd yfxf kfpg k|of]u x'g] 

ydf{]ld6/nfO{ clwstd–Go"gtd ydf{]ld6/ elgG5 . o;sf] cflj:sf/ lj|l6; j}1flgs 

h]D; l;S;n] u/]sf x'g\ . 

 
lrq g+=4.6 clwstd Go'gtd ydf]{ld6/ 
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of] ydf]{ld6/ cª\u|]hL cIf/ o" (U) cfsf/sf] gnLaf6 ag]sf] x'G5 . of] gnLsf] 

Psflt/sf] 6\o'an] clwstd / csf{]lt/sf] 6\o'an] Go'gtd tfkqmd b]vfpF5 . b'j} gnLsf] 

6'Kkf]df Pp6f aNa agfP/ aGb ul/Psf] x'G5 . o; 6\o'adf kf/f] tyf cNsf]xn /flvPsf] 

x'G5 . Go'gtd tfkqmd b]vfpg] gnLlt/sf] aNadf cNsf]xn el/Psf] x'G5 / csf{] 

aNadf Eofs'd -z"Go_ x'G5 / o" cfsf/sf] gnLsf] 3'd]sf] v08df ds{/L -kf/f]_ /x]sf] 

x'G5 . o;df kf/f] 6\o'an] clwstd tfkqmd / cNsf]xn 6\o'an] Go'gtd tfkqmd 

b]vfpF5 . 

b'j} 6\o'adf tfkqmd gfKgsf nflu ;"rs (Index) x'G5 . ydf{]ld6/ ;]6 ubf{ -ldnfpFbf_ 

r'Dassf] d2tn] ;"rsnfO{ kf/f]sf] ;tx x'g] u/L /fVg'k5{ . tfkqmd gfKbf ;"rssf] 

tNnf] 5]pn] b]vfPsf] cÍnfO{ dfGg'k5{ . 

lj|mofsnfk–4.5 

glhs}sf] df};d;DaGwL eljiojf0fL ug{] sfof{noaf6 clwstd Go'gtd ydf{]ld6/ NofP/ 

Pslbgsf] clwstd / Go'gtd tfkqmd dfkg ug{'xf];\ . 

ljlzi6 tfkwf/0f Ifdtf (Specific heat capacity) 

s'g} j:t'nfO{ ttfpFbf To;sf] tfkqmd j[l4 x'G5 . o;/L ttfpFbf s'g} kbfy{sf] tfkqmd sltn] 

a9\5 eGg] s'/f tfksf] kl/df0f, kbfy{sf] lk08 / kbfy{sf] k|s[ltdf e/ k5{ . b'O{ km/s 

kbfy{sf] a/fa/ lk08 lnP/ a/fa/ tfk lbFbf ltgLx¿df x'g] tfkqmd j[l4 eg] a/fa/ x'Fb}g . 

o:tf] lsg ePsf] xf]nf < 

lj|mofsnfk–4.6 

b'O{j6f pq} ;fOhsf ljs/ lng'xf];\ . klxnf] ljs/df 100 ml cNsf]xn / csf{]df 100 ml kfgL 

lng'xf];\ . b'j}sf] tfkqmd gfk]/ gf]6 ug{'xf];\ / plt g} aNg] l:kl/6 n]Dkn] b'j}nfO{  

ttfpg'xf];\ . ca x/]s @ ldg]6df b'j}sf] tfkqmd gf]6 ug{'xf];\ . oL dWo] s'gsf] tfkqmd l56f] 

a9\of] / lsg < cjnf]sg u/L 5nkmn ug{'xf];\ . 

kbfy{ 2 ldg]6 4 ldg]6 6 ldg]6 8 ldg]6 

cNsf]xn     

kfgL     

 

oL b'O{ kbfy{dWo] cNsf]xnsf] tfkqmd l56f] a9]sf] b]lvG5 . b'j} kbfy{sf] a/fa/ lk08 lnP/ 

a/fa/ tfk lbFbf klg tfkqmd j[l4 a/fa/ gx'g'n] k|i6 kf5{ ls x/]s kbfy{sf] tfk u|x0f ug{] 
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cyf{t\ tfkwf/0f ug{] Ifdtf km/s km/s x'G5 . To;}n] km/s km/s kbfy{sf] Ps lsnf]u|fd 

lk08sf] tfkqmd 1°C n] a9fpg km/s km/s tfksf] kl/df0fsf] cfjZostf k5{ . s'g} kbfy{sf] 

1 lsnf]u|fd lk08sf] tfkqmd 1°C n] a9fpg jf 36fpg cfjZos kg{] tfksf] kl/df0fnfO{ 

To; kbfy{sf] ljlzi6 tfk wf/0f Ifdtf elgG5 . o;nfO{ J/kgºC PsfOdf gflkG5 . 

pbfx/0fsf] nflu Ps lsnf]u|fd kfgLsf] tfkqmd 1°C n] a9fpg 4200J tfk rflxG5 t/ 1 

lsnf]u|fd cNsf]xnsf] tfkqmd 1°C n] a9fpg 2400J tfk eP k'U5 . tnsf] tflnsfdf s]xL 

kbfy{sf] ljlzi6 tfk wf/0f Ifdtf lbOPsf] 5 . 

kbfy{ ljlzi6 tfkwf/0f 
Ifdtf 

kbfy{ ljlzi6 tfkwf/0f 
Ifdtf 

n]8 -l;;f_ 

ds{/L -kf/f]_ 

rfFbL 

tfdf 

kmnfd 

cfNdf]lgod 

130J/kgºC 

140J/kgºC 

230J/kgºC 

400J/kgºC 

460J/kgºC 

900J/kgºC 

sfFr 

afn'jf 

a/km 

dl§t]n 

cNsf]xn 

kfgL 

670J/kgºC 

800J/kgºC 

2100J/kgºC 

2200J/kgºC 

2400J/kgºC 

4200J/kgºC 

 

ljlzi6 tfk wf/0f Ifdtf sd ePsf] kbfy{df l56f] tfkqmd a9\g] / 36\g] u5{ . cyf{t\ o:tf] 

kbfy{ l56f] tfTg] / ;]nfpg] u5{ . ljlzi6 tfk wf/0f Ifdtf a9L ePsf] kbfy{df l9nf] tfkqmd 

a9\g] / 36\g] u5{ cyf{t\ l9nf] tfTg] / ;]nfpg] u5{ . kfgL l9nf] tfTg] ePsf]n] OlGhg lr;f] 

kfg{ kfgL k|of]u ul/G5 . To;}u/L tftf] kfgL l56} g;]nfpg] ePsf]n] x6jf6/ Aofudf tftf] 

kfgL e/]/ lhp ;]lsG5 . 

ljrf/0fLo k|Zg– kfgLsf]eGbf kf/f]sf] tfks|d a[l¢ l56f] x'G5 , lsg xf]nf < 

kfgLsf] ljlzi6 tfk wf/0f Ifdtf 4200 J/kg 
0
C 5 eg] kf/f]-ds{/L_sf] ljlzi6 tfk wf/0f 

Ifdtf 140 J/kg 
0
C /x]sf] 5 . kf/f]sf] ljlzi6 tfk wf/0f Ifdtf lgs} sd ePsf]n] yf]/} tfk 

ln+bf klg o;sf] tfks|d a9\5 t/ kfgLsf] ljlzi6 tfk wf/0f Ifdtf w]/} a9L ePsf]n] kfgLsf] 

tfks|d a9\g w]/} tfksf] cfjZostf x'G5 . To;}sf/0f kfgLeGbf kf/f]sf] tfks|d a[l¢ l56f] 

x'G5 . 
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tfksf] ;dLs/0f (Heat equation)  

zlQmsf] ;l~rltsf] l;4fGt (Law of conservation of energy) cg';f/ zlQm g t l;h{gf x'G5 

g t ljgfz g} . of] Ps¿kaf6 csf{] ¿kdf dfq hfg] u5{ . tfk klg Ps k|sf/sf] zlQm 

ePsf]n] of] gi6 x'Fb}g . p;f] eP tftf] j:t'nfO{ Tolts} 5f]l8lbFbf Tof] s;/L ;]nfpF5 < 

jf:tjdf tftf] j:t'nfO{ Tolts} 5f]l8lbFbf o;df ePsf] tfk jl/kl/sf sd tfkqmd ePsf 

j:t'df ;b{5 . cyf{t\ a9L tfkqmd ePsf] j:t'n] tfk u'dfpF5 eg] sd tfkqmd ePsf] j:t'n] 

tfk k|fKt ub{5 . o:tf] cj:yfdf u'dfPsf] tfkzlQm / k|fKt u/]sf] jf u|x0f u/]sf] tfk 

zlQmsf] kl/df0f a/fa/ x'G5 . 

u'dfPsf]  tfk (Heat lost) = u|x0f u/]sf] tfk (Heat gained) 

s'g} klg j:t'n] u'dfPsf] jf k|fKt u/]sf] tfksf] kl/df0f To; j:t'sf] lk08, ljlzi6 tfk wf/0f 

Ifdtf tyf tfkqmddf cfpg] kl/jt{gdf e/ kb{5 . dfgf}+ tfk lnPsf] jf lbPsf] Ö Q, ljlzi6 

tfkwf/0f Ifdtf Ö S / tfkqmd km/s Ö dt n] hgfOG5 .  

xfdLnfO{ yfxf 5, 

s'g} j:t'n] u'dfPsf] jf u|x0f u/]sf] tfksf] kl/df0f To; j:t'sf] lk08;Fu ;dfg'kflts x'G5 . 

Q  m………..(i) 

s'g} j:t'n] u'dfPsf] jf u|x0f u/]sf] tfksf] kl/df0f To; j:t'sf] tfkqmddf cfPsf] km/s;Fu 

;dfg'kflts x'G5 . 

Q  dt………..(ii) 

;dLs/0f (i) / (ii) nfO{ ldnfpFbf 

Q  mdt 

 Q = Smdt 

hxfF 'S'  Pp6f cr/ ;ª\Vof xf] . h;nfO{ ljlzi6 tfk wf/0f Ifdtf elgG5 . 

Q = mSdt   

j:t'n] u'dfPsf] jf u|x0f u/]sf] tfksf] kl/df0f To; j:t'sf] lk08, ljlzi6 tfkwf/0f Ifdtf / 

tfkqmddf cfPsf] cGt/sf] u'0fgkmn;Fu a/fa/ x'G5 . o;nfO{ g} tfksf] ;dLs/0f elgG5 . 

of] ;dLs/0f tfk;DaGwL ul0ftLo ;d:of xn ug{ k|of]u ul/G5 . 

 

 



 68  

ul0ftLo ;d:ofsf pbfx.0fx¿ 

1. rfFbLsf] ljlzi6 tfkwf/0f Ifdtf 230J/kg°C 5 eg] 10kg rfFbLsf] tfkqmd 7°C n] 

 a9fpg slt tfk rflxPnf < 

lbOPsf], 

tfksf] kl/df0f (Q) = ? 

lk08 (m) = 10 kg 

tfkqmddf j[l4 (dt) = 7°C 

ljlzi6 tfkwf/0f Ifdtf (S) = 230 J/kg°C 

;"qcg';f/, 

Q = mSdt  = 10 × 230 × 7  = 16,100 J 

2. 25°C df /x]sf] 20 kg kfgLdf 420 kJ tfk lbFbf kfgLsf] tfkqmd slt x'G5 < -kfgLsf] 

 ljlzi6 tfk wf/0f Ifdtf = 4200 J/kg°C) 

lbOPsf], tfksf] kl/df0f (Q) = 420 KJ = 420 × 1000 = 4,20,000 J 

kfgLsf] lk08 (m) = 20 kg 

kfgLsf] ljlzi6 tfk wf/0f Ifdtf-S_Ö 4200 j/kg
0
C 

tfks|ddf cGt/ (dt) = ? 

;"qcg';f/, 

Q = mSdt 

4,20,000 = 20 × 4200 × dt 

or, 84000 × dt = 4,20,000 

dt = 
420000

84000
  = 5°C 

kfgLsf] gofF tfkqmd = ;'?sf] tfkqmd ± tfkqmd j[l4 

= 25°C + 5°C  = 30°C 

3. ;'?sf] tfkqmd 80ºC ePsf] 20 kg kfgL / 20°C sf] 30 kg kfgLnfO{ ld;fpFbf ldl>t 

 kfgLsf] tfkqmd slt xf]nf < -kfgLsf] ljlzi6 tfk wf/0f Ifdtf = 4200J/kg°C 5 ._ 
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 tftf]kfgL 

lk08 (m1) = 20 kg 

;'?sf] tfkqmd (T1) = 80°C 

clGtd tfkqmd = T dfgf}+ 

ljlzi6 tfkwf/0f Ifdtf (S) = 4200 J/kg°C 

tftf]kfgLn] tfk 5f]8\5 , 

To;}n] tfk 5f]8]sf] (Q)  = m1 × S × (T1 – T) 

         = 20 × 4200 (80 – T) 

 lr;f]kfgL 

lk08 (m2) = 30 kg 

;'?sf] tfkqmd (T2) = 20°C 

ljlzi6 tfkwf/0f Ifdtf (S) = 4200 J/kg°C 

clGtd tfkqmd = T dfgf}+ 

lr;f] kfgLn] tfk u|x0f u5{, 

t;y{ tfk lnPsf] (Q) = m2 × S × (T – T2) 

    = 30 × 4200 (T – 20) 

xfdLnfO{ yfxf 5, 

tfk lbPsf]  tfk lnPsf] 

20 × 4200 × (80 – T) = 30 × 4200 (T – 20) 

1600 – 20T = 30T – 600 

1600 + 600 = 30T + 20T 

2200 = 50T 

2200

50
 = T  

T = 44°C 

kfgLsf] ld>0fsf] tfkqmd 44°C x'G5 . 
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;f/f+z 

1. tfk eg]sf] Ps k|sf/sf] zlQm xf], h;n] tftf]kgsf] cg'e"lt lbG5 . jf:tjdf kbfy{df 

/x]sf c0f'x¿sf] ult zlQmsf] of]unfO{ g} tfksf] zlQm elgG5 . o;nfO{ h'n PsfOdf 

gflkG5 . 

2. j:t'sf] tftf]kg jf lr;f]kgsf] dfkgnfO{ tfkqmd elgG5 . tfkqmdsf] P;cfO{ PsfO 

s]lNeg (K) xf] . o;nfO{ °C / °F h:tf PsfOdf klg gflkG5 . 

3. tftf]kfgL / lr;f]kfgL ld;fpFbf aGg] ld>0fsf] tfkqmd tftf]kfgLsf] ;'?sf] tfkqmd 

eGbf sd / lr;f]kfgLsf] ;'?sf] tfkqmd eGbf a9L x'G5 . lsgeg] tftf]kfgLn] tfk 

5f]8\5 / lr;f]kfgLn] tfk u|x0f u5{ . 

4. tfkqmd gfKg] pks/0fnfO{ ydf{]ld6/ elgG5 . Jojxf/df y'k|} vfn] ydf{]ld6/ k|of]udf 

5g\ . 

5. dflg;sf] z/L/sf] tfkqmd gfKg k|of]u x'g] ydf{]ld6/nfO{ lSnlgsn ydf{]ld6/ elgG5 . 

o;df 94°F b]lv 108°F jf 35°C b]lv 42°C ;Ddsf cÍx¿ clÍt ul/Psf] x'G5 . 

6. k|of]uzfnfdf ljleGg kbfy{sf] tfkqmd gfKg k|of]u ul/Psf] ydf{]ld6/nfO{ k|of]uzfnf 

ydf{]ld6/ elgG5 . o;df –10°C b]lv 110°C ;Dd cÍx¿ clÍt ul/Psf] x'G5 . 

7. cNsf]xn / kf/f] -ds{/L_ ydf{]ld6/df k|of]u x'g] k|d'v t/n (Thermometric liquid)  

x'g\ . 

8. s'g} vf; 7fpFsf] 24 306fleqsf] clwstd / Go'gtd tfkqmd gfKg k|of]u x'g] 

ydf{]ld6/nfO{ clwstd–Go'gtd ydf{]ld6/ elgG5 . of] ydf{]ld6/df 'U' cfsf/sf] gnL 

x'G5 . 

9. s'g} kbfy{sf] Ps lsnf]u|fd lk08sf] tfkqmd 1°C n] 36a9 ug{ cfjZos kg{] tfksf] 

kl/0ffdnfO{ To; kbfy{sf] ljlzi6 tfkwf/0f Ifdtf elgG5 . o;nfO{ J/kg°C PsfOdf 

gflkG5 . 

10. j:t'n] u'dfPsf] jf kfPsf] tfksf] kl/0ffd To; j:t'sf] lk08, ljlzi6 tfkwf/0f Ifdtf 

/ tfkj|mddf cfPsf] cGt/sf] u'0fgkmn;Fu a/fa/ x'G5 . o;nfO{ tfksf] ;dLs/0f 

elgG5 . 
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cEof; 

1. ;xL hjfkmdf uf]nf] 3]/f nufpg'xf];\ . 

 -s_  tfkqmdsf] SI unit tnsf dWo] s'g xf] < 

  (i) km/]gxfO6 (ii) /\o'd/    (iii) s]lNeg (iv) ;]lG6u|]8 

 -v_  Ps Sofnf]/L a/fa/ slt h'n x'G5 < 

  (i)  2.4 J   (ii) 4.2 J  (iii) 4.8 J (iv) 8.4 J 

 -u_  cNsf]xnsf] pDng] tfkqmd slt xf] < 

  (i)  78°C    (ii) 540°C  (iii) 100°C (iv) 357°C 

 -3_  tfksf] kl/df0f / j:t'sf] lk08aLr s:tf] ;DaGw /x]sf] 5 < 

  (i) ;dfg'kflts (ii) Ao'Tqmdfg'kflts (iii) a/fa/  (iv)  ;DaGw 5}g 

 -ª_  km/]gxfO6 :s]n cg';f/ dflgPsf] z/L/sf] tfkqmd slt x'G5 < 

  (i)  273°F  (ii) 100°F  (iii) 37°F (iv) 98.6°F 

2. km/s n]Vg'xf];\ . 

 -s_ lSnlgsn ydf]{ld6/ / k|of]uzfnf ydf{]ld6/  

 -v_ tfk / tfkqmd 

 -u_ ds{/L ydf]{ld6/ / cNsf]xn ydf{]ld6/ 

3. tnsf k|Zgx¿sf] hjfkm lbg'xf];\ . 

 -s_  tfk s]nfO{ elgG5 < o;sf] P;cfO{ PsfO n]Vg'xf];\ . 

 -v_  tfksf s'g} # j6f c;/ n]Vg'xf];\ . 

 -u_  tfkqmd s]nfO{ elgG5 < o;sf] P;cfO{ PsfO s] xf] < 

 -3_  ydf{]ld6/ s]nfO{ elgG5 < ;fwf/0f ydf{]ld6/sf] agfj6 s:tf] x'G5 < 

 -ª_ l8lh6n ydf{]ld6/ eg]sf] s] xf] < o;n] s;/L sfd u5{ < 

 -r_  k|of]uzfnf ydf]{ld6/ s]nfO{ elgG5 < o;df sltb]lv slt;Dd cÍ clÍt ul/Psf]  

  x'G5 < 

 -5_  ljlzi6 tfkwf/0f Ifdtfsf] kl/efiff / PsfO n]Vg'xf];\ . 

 -h_  tfksf] ;dLs/0f eg]sf] s] xf] < 
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 -em_  kf/f]sf] ljlzi6 tfkwf/0f Ifdtf 140 J/kg°C 5 eGgfn] s] a'em\g'x'G5 < 

 -`_  c0f'x¿sf] sDkg / tfkqmdaLr s:tf] ;DaGw 5 < 

4.  sf/0f lbg'xf];\ . 

-s_  plDn/x]sf] kfgLsf] tfkqmd gfKg cNsf]n ydf{]ld6/ k|of]u x'Fb}g . 

-v_  kfgLsf]] tfkqmd  l9nf] 36a9 x'G5 t/ ds{/Lsf] tfkqmd 36a9 l56f] l56f] x'G5 . 

-u_  ydf{]d]l6«s t/nsf] ¿kdf ds{/Lsf] k|of]u ul/G5 . 

-3_  lxdfn cf/f]xLn] ;fydf cNsf]xn ydf{]ld6/ n}hfG5g\ . 

-ª_  OlGhg lr;f] kfg{ kfgL k|of]u x'G5 . 

-r_  x6jf6/ Aofudf tftf] kfgL /flvG5 . 

-5_  lSnlgsn ydf{]ld6/sf] aNadfly ;fF3'/f] 3fF6L agfOPsf] x'G5 . 

-h_  udL{df kfgL lr;f] /fVg df6f]sf] efF8f] k|of]u ul/G5 . 

-em_  lbp;f] ;d'b|af6 hldglt/ xfjf axG5 eg] /ftdf hldgaf6 ;d'b|lt/ xfjf 

 axG5 . 

5=  tnsf] lrq x]/L ;f]lwPsf k|Zgx¿sf] hjfkm lbg'xf];\ . 

 

 

 

 

 (i)  c0f'x¿sf] cf};t ultzlQm lgsfNg'xf];\ . 

 (ii)  o;df tfk lbFbf c0f'x¿sf] cf};t ult zlQmdf s] c;/ k5{ < 

6. lbOPsf] lrq cjnf]sg ug{'xf];\ / tn ;f]lwPsf k|Zgsf] hjfkm lbg'xf];\ . 

  

  (i)  of] lrq s] sf] xf] < 

 (ii)  of] pks/0fsf] sfd ug{] l;4fGt s] xf] < 

5J 2J 

3J 6J 

4J 
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 (iii) o;leq s'g kbfy{ /flvPsf] x'G5 < 

7. tnsf] tflnsf x]/L ;f]lwPsf k|Zgx¿sf] hjfkm lbg'xf];\ . 

kbfy{ A B C 

ljlzi6 tfkwf/0f 

Ifdtf 

400J/kg°C 900J/kg°C 230J/kg°C 

(i)  olb  A,B / C sf] a/fa/ lk08 lnP/ a/fa/ tfk lbOof] eg] s'g kbfy{sf] 

 tfkqmd ;aeGbf a9L x'G5 / lsg < 

(ii)  olb oL ltgj6f kbfy{sf] a/fa/ lk08sf uf]nfsf] tfkqmd a/fa/ 5 eg] s'g 

 kbfy{sf] uf]nfdf ;aeGbf sd tfk zlQm x'G5 < 

(iii)  tL kbfy{sf] 1 kg sf] uf]nfnfO{ a/fa/ tfkqmd;Dd ttfP/ d}gsf] :nfadfly 

 /fVg] xf] eg] s'g kbfy{sf] uf]nf ;aeGbf ulx/f] hfG5 / lsg < 

(iv)  kbfy{ B sf] 2 kg lk08sf] tfkqmd 10°C a9fpg slt tfk lbg'knf{ . 

 [18000J] 

8. lgDg ul0ftLo ;d:ofx¿ xn ug{'xf];\ .  

-s_  tfdfsf] ljlzi6 tfkwf/0f Ifdtf 400 J/kg°C 5 . olb 5 kg sf] tfdfsf] 

 uf]nfnfO{ 25°C af6 75°C ;Dd ttfpg' 5 eg] slt tfk rflxPnf <         

 [1,00,000 J] 

-v_  5 kg P]n'ldlgodsf] tfkqmd 20°C n] a9fpg slt tfk rflxG5 < 

 P]n'ldlgodsf] ljlzi6 tfkwf/0f Ifdtf 900 J/kgºC     [90,000 J] 

-u_  wft'sf] 2 kg sf] Pp6f uf]nfsf] tfkqmd 20°C 5 olb pQm uf]nfdf 8000 J 

 tfk a9fof] eg] uf]nfsf] gofF tfkqmd slt xf]nf < -wft'sf] ljlzi6 tfkwf/0f 

 Ifdtf 400 J/kg°C 5_                   [30°C] 

-3_  s'g} wft'sf] 5 kg sf] 6'qmfnfO{ 20°C af6 50°C ;Dd ttfpg 60,000 J tfk 

 cfjZos k5{ eg] wft'sf] ljlzi6 tfkwf/0f Ifdtf slt xf]nf < [4000 J/kg°C] 

-ª_  kfgLsf] ljlzi6 tfkwf/0f Ifdtf 4200 J/kg°C 5 . olb 75°C tfkqmdsf]  

 20 kg kfgL 15°C sf] 10 kg kfgL;Fu ld;fpFbf kfgLsf] ld>0fsf] tfkqmd slt 

 xf]nf < [55°C] 



 74  

-r_  10°C /x]sf] 500 gm sf] kmnfdsf] 8Nnf]df 9200 J tfk lbFbf 8Nnf]sf tfkqmd 

 slt k'U5 < -kmnfdsf] 8Nnf]sf] ljlzi6 tfkwf/0f Ifdtf = 460 J/kg°C_ 

 [50°C] 

-5_ 1000 W sf] lx6/df 20 kg kfgLnfO{ 30 ldg]6 ttfpFbf kfgLsf] tfkqmd slt 

 k'Unf < kfgLsf] ;'?sf] tfkqmd 15°C 5 .    [36.42°C] 

 

kl/of]hgf sfo{  

1. a/fa/ ;fOhsf @ j6f ljs/ A / B lng'xf];\ . klxnf] ljs/df 100 ml kfgL / bf];|f] 

ljs/df 100 ml b"w xfNg'xf];\ . ca b'j} ljs/df l:kl/6 NofDkaf6 tfk lbg'xf];\ / 

b'j}sf] tfkqmd nueu 80°C u/fpg'xf];\ . ca tfk x6fpg'xf];\ / k|To]s @ ldg]6df 

b'a}sf] cnu cnu tfkqmd gfKb} hfg'xf];\ / l6Kg'xf];\ . b"w / kfgL dWo] s'g l56f] 

;]nfpF5 < 5nkmn u/L lgisif{ lgsfNg'xf];\ . 

2.  km/s km/s lk08sf @ j6f kmnfdsf uf]nf lng'xf];\ . ca b'j} uf]nfnfO{ cfuf]df /ftf] 

x'g] u/L ttfpg'xf];\ / b'j}nfO{ km/s km/s efF8f] /x]sf] d}gsf] :nfadf xfNg'xf];\ . ;fgf] 

/ 7"nf] dWo] s'g uf]nfn] a9L d}g kufN5 < o:tf] lsg ePsf] xf]nf < 5nkmn u/L 

lgisif{ lgsfNg'xf];\ . 

 

 

 



 75  

 

 

 

 

 

 

 

 

 

xfdLn] cfk\mgf] jl/kl/sf j:t' s;/L b]V5f} < /ftdf j:t'x¿ gb]lvg] sf/0f s] xf]nf < k|sfzn] 

ubf{ g} xfdLn] jl/kl/sf j:t' b]V5f}+ . /ftdf cFWof/f] x'g] -k|sfz gx'g]_ ePsfn] j:t'x¿ 

b]lvFb}gg\ . k|sfz eg]sf] zlStsf] Pp6f ¿k xf], h;n] j:t' b]Vgdf d2t ub{5 . ha k|sfz 

j:t'df k5{, of] k/fjlt{t x'G5 . k/fjlt{t k|sfz dflg;sf] cfFvfdf k'U5 / cfFvfsf] n]G;n] 

To; j:t'sf] cfs[lt /]l6gfdf agfpF5 . o;/L /]l6gfdf ag]sf] cfs[ltsf] va/ b[li6 gzf dfkm{t 

lbdfudf k'u]kl5 j:t' b]lvG5 .  

k|sfzn] k/fjt{g, cfjt{g, ljR5]bg h:tf u'0fx¿ b]vfpF5 . k|sfzsf ltg} u'0fsf] cfwf/df 

ljleGg clK6sn pks/0fn] sfd ub{5g\ . P]gfn] k|sfzsf] k/fjt{gdf cfwfl/t eP/ sfd u5{ 

eg] n]G;n] k|sfzsf] cfjt{gdf cfwfl/t eP/ sfd u5{ . To;}u/L lk|Hdn] k|sfzsf] ljR5]bgdf 

cfwfl/t eP/ sfd u5{ .  

k|sfzsf] cfjt{g (Refraction of light) 

Pp6} dfWoddf /xFbf k|sfz ;/n /]vfdf hfG5 t/ 

ha k|sfz Pp6f dfWodaf6 csf]{ dfWoddf k|j]z 

u5{, k|sfzsf ls/0fx¿ afª\lug k'U5g\ . Ps 

dfWodaf6 csf]{ dfWoddf hfFbf k|sfz afFlug] 

lqmofnfO{ k|sfzsf] cfjt{g (Refraction of light) 

elgG5 .  

                               

 

lrqg+= 5.1 k|sfzsf] cfj{tg -Unf; :nfa_ 

k|sfz (Light) 

 

ljlzi6 p2]Zo (Specific Objectives) 

o; kf7sf] cGTodf lzIffyL{x¿ lgDg s'/fdf ;Ifd x'g'x'g]5 M 

-s_   cfjt{gsf] kl/efiff / o;sf lgod agfpg,  

-v_   n]G;sf] kl/efiff, k|sf/ / o;sf sfd agfpg,  

-u_   n]G;n] agfpg] cfs[ltsf] /]vflrq lvRg / ltgsf] k4lt agfpg,  

-3_   cfFvfsf] sdhf]/Lsf] lrq lvRg / ltgsf] lg/fs/0fsf pkfo atfpg .  

 

kf7 

% 
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lrqdf IO ls/0f O laGb'df xfjfaf6 sfFrdf l5/]sf] 5 . laGb' 'O' af6 of] ;Lwf/]vf (OJ) lt/ 

guP/ OP eP/ uPsf] 5 . laGb' 'P' df of] k]ml/ sfFraf6 xfjfdf lg:s]sf] 5 . laGb' 'P' af6 

;f]emf] /]vf (PQ) lt/ guP/ s]xL df]l8P/ PR lt/ uPsf] 5 . oxfF ls/0f IO cfkltt ls/0f, 

ls/0f OP cfjlt{t ls/0f / ls/0f PR Odh]{G6 ls/0f x'g\ . lrqdf ION cfltt sf]0f / 

NOP cfjlt{t sf]0f x'g\ .  

dfWodsf] 3gTjdf cfPsf] km/sn] k|sfzsf] a]u 36a9 x'G5 . oxL sf/0f Ps dfWodaf6 csf]{{ 

dfWoddf hfFbf k|sfz afFlug] u5{ . lj/n dfWod cyf{t\ xfjfaf6 ;3g dfWod cyf{t\ sfFrdf 

hfFbf k|sfz nDasf] glhs df]l8G5 . o:tf] cj:yfdf cfkltt sf]0feGbf cfjlt{t sf]0f ;fgf] 

x'G5 . ;3g dfWod -sfFr_ af6 lj/n dfWod -xfjf_ df hfFbf k|sfz nDaaf6 6f9f df]l8G5 . 

o:tf] cj:yfdf cfkltt sf]0feGbf cfjlt{t sf]0f 7"nf] x'G5 . kfgLdf cfwf 8'afPsf] k]lG;n 

afFuf] b]lvg', kfgLleq dflg;sf] v'§f 5f]6f] b]lvg', srf}/fleq /flvPsf] l;Ssf srf}/fsf] 

lk+waf6 dfly p7]]sf] b]lvg' k|sfzsf] cfjt{gdf cfwfl/t  36gfx¿ x'g\ . 

k|sfzsf] cfjt{g x'Fbf k|sfzn] lgDg lgod kfngf ub{5 . o;nfO{ cfjt{gsf lgod elgG5 .  

s_ cfkltt ls/0f, cfjlt{t ls/0f / gd{n Pp6} ;txsf] Pp6} laGb'df kb{5g\ .  

v_ cfkltt sf]0f / cfjlt{t sf]0fsf] ;fOgsf] cg'kft l:y/ x'G5 .  

 
Sin i

Sin r
 =  

hxfF  Pp6f l:y/ c+s xf] h;nfO{ l/ˆ|oflS6e OG8]S; (Refractive index) elgG5 . o; 

lgodnfO{ :g]nsf] lgod elgG5 .  

k"0f{ cfGtl/s kl/jt{g (Total Internal Reflection) 

;3g dfWodaf6 lj/n dfWoddf hfFbf k|sfz 

nDaaf6 6f9f df]l8G5 . o:tf] cj:yfdf cfkltt 

sf]0feGbf cfjlt{t sf]0f 7"nf] x'G5 . ha ;3g 

dfWoddf cfkltt sf]0f a9\b} hfG5, lj/n 

dfWoddf cfjlt{t sf]0f klg a9\b} hfG5 . oxL 

k|lj|mofn] o:tf] cj:yf cfpF5 ls ;3g dfWodsf] 

Pp6f lglZrt sf]0fdf lj/n dfWoddf cfjlt{t 

sf]0f 90
0
 sf] x'g k'U5 . To; sf]0fnfO{ r/d sf]0f 

(Critical angle) elgG5 . lrqdf CON r/d sf]0f xf] .  

                                                              lrq g+= 5.2 r/d sf]0f  
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cfkltt sf]0f r/d sf]0feGbf 7"nf] eof] eg] s] x'G5 < k|sfz ;3g dfWodaf6 lj/n dfWoddf 

hfFbf cfkltt sf]0f r/dsf]0f eGbf 7"nf] eof] eg] k|sfz lj/n dfWoddf guP/ ;3g 

dfWoddf g} k/fjt{g x'G5 . o; k|lj|mofnfO{ g} k"0f{ cfGtl/s k/fjt{g (Total internal 

reflection) elgG5 .  

 

lrq g+= 5.3 k"0f{ cfGtl/s k/fjt{g 

 k"0f{ cfGtl/s k/fjt{gsf nflu @ cj:yf cfjZos 5g\ . tL x'g\ – 

 s_ k|sfz ;3g dfWodaf6 lj/n dfWoddf uPsf] x'g'k5{ .  

 v_ cfkltt sf]0f r/d sf]0feGbf 7"nf] x'G5 .  

                                   i > c 

kbfy{lkR5] lqml6sn sf]0f -r/d sf]0f_ km/s x'G5 . pbfx/0fsf] nflu tnsf] tflnsf x]/f}+ .  

kbfy{ Kof/flkmg d§Lt]n cNsf]xn kfgL 

r/dsf]0f 44
0 

46
0 

48
0 

49
0 

k|sfzsf] ljR5]b (Disperson of light) 

s] tkfO{n] OGb|wg'if b]Vg'ePsf] 5 < OGb|wg'if  

-OGb|]gL_ s;/L aGb5 <;]tf] k|sfznfO{ lk|Hdaf6 

l5/fOof] eg] of] ;ft /ªdf 6'lqmG5 . ;]tf] k|sfz 

ljleGg ;ft /+usf ls/0fdf 6'lqmg] k|lj|mofnfO{ 

k|sfzsf] ljR5]bg (Dispersion of light) elgG5 

. k|sfzsf ls/0f xfjfaf6 sfFr -lk|Hddf_ k:bf 

lrq 5.4 lk|Hddf x'g] k|sfzsf] ljR5]bg 
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km/s km/s ls/0fsf] ult km/s km/s x'ghfG5 . o;n] ubf{ tL ls/0fx¿ km/s km/s sf]0fdf 

df]l8G5g\ / Ps csf{af6 5'l§G5g\ . 

k|sfz ljR5]bnfO{ kbf{df b]lvg] /+usf] ;d"xnfO{ j0f{k6 (spectrum) elgG5 . j0f{k6df ;aeGbf 

tn j}hgL (voilet) ls/0f x'G5 . To;kl5 qmdzM dflylt/ gL/(Indigo), gLnf] (Blue), xl/of] 

(green), kx]+nf] (yellow), ;'Gtnf (organic) / /ftf] (Red) ls/0f x'G5g\ . 3fdkfgLdf kfgLsf 

yf]kfn] lk|Hd e}+m ;"o{sf] k|sfzsf ls/0fnfO{ laR5]bg u/L ;ft /ªdf 5'6\ofpF5g\ . oxL sf/0f 

3fdkfgLsf] cj:yfdf OGbwg'if (Rainbow) b]lvG5 .   

ls|ofsnkf 5.1 :  

Pp6f lk|Hd lng'xf];\ / sIffsf] leQf jf ;]tf] sfuhdf j0f{k6 kg]{ u/L k|sfzsf] ljR5]bg u/L 

x]g'{xf];\ .  

n]G; (Lenses) 

tkfO{n] Sofd]/f b]Vg' ePsf] 5 < rZdf nufPsf] dflg; t kSs} b]Vg'ePsf] xf]nf < o:tf 

pks/0fdf s] k|of]u ePsf] x'G5 <oL pks/0fx¿df n]G; k|of]u ePsf] x'G5 . n]G; eg]sf] s] 

xf]nf < n]G; Pp6f clK6sn pks/0f xf] h;df b'O{6f c;dfgfGt/ kf/bz{s ;txx¿ 

Psfk;df hf]l8Psf x'G5g\ . w]/} clK6sn pks/0fdf pkof]udf cfpg] of] pkof]uL pks/0f  

xf] . of] ;fdfGotof sfFraf6 ag]sf] x'G5 . o;n] k|sfzsf] cfjt{gdf cfwfl/t eP/ sfd u5{ . 

n]G; @ k|sf/sf x'G5g\ – sGs]e n]G; / sGe]G; n]G; .  

sGs]e n]G; M aLrsf] efu kftnf] / lsgf/flt/sf] efu afSnf] x'g] n]G;nfO{ sGs]e n]G; 

(Concave lens) elgG5 . o;n] k|sfzsf ls/0fnfO{ ljs]lGb|t u5{ . To;}n] o;nfO{ ljs]lGb|t 

n]G; (Diverging lens) klg elgG5 . afOsGs]e, Knfgf]sGs]e / sGe]S;f] sGs]e u/L sGs]e 

n]G; ltg k|sf/sf x'G5g\ . o; n]G;n] hlxn] klg cjf:tljs (virtual) pN6f] / j:t'eGbf 

;fgf] (diminished) cfs[lt agfpF5 .  

sGe]S; n]G; M aLrsf] efu afSnf] / lsgf/flt/sf] efu kftnf] x'g] n]G;nfO{ sGe]S; n]G; 

(convex lens) elgG5 . of] n]G;n] k|sfzsf ;dfgfGt/ ls/0fnfO{ Pp6} laGb'df s]lGb|t 

ul/lbG5 . To;n] o;nfO{ s]lGb|s/0f n]G; (converging lense) elgG5 . o;n] cS;/ jf:tljs 

cfs[lt lbG5 . ;f] cfs[lt j:t'eGbf ;fgf], pq} / 7"nf] x'g ;S5 . o;n] vf; cj:yfdf 

cjf:tljs cfs[lt klg lbG5 . jfO{sGe]S;, Knfgf]sGe]S; / sGs]ef]sGe]S; u/L sGe]S; ltg 

k|sfsf x'G5g\ .  
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     lrq g+= 5.5   -s_ sGs]e n]G;                     -v_ sGe]S; n]G; 

lj|mofsnfk 5.2  

k|of]uzfnfaf6 Pp6f afOsGs]e / Pp6f afOsGe]S; n]G; lemSg'xf];\ . kfn}kfnf] 5fg]/ o;sf] 

stf afSnf] / stf kftnf] 5 kQf nufpg'xf];\ . ;fy} b'j} n]G;af6 ljleGg kf]lh;gdf cIf/ 

x]/L s'gn] cfs[lt ;fgf] / s'gn] 7"nf] agfpF5 cEof; u/]/ x]g'{xf];\ .  

n]G;df k|of]u x'g] zAbfjnL (Terms related to lense) 

n]G;sf] cWoogdf ljleGg zAbfjnLx¿ k|of]u x'G5g\ . n]G;sf] cWoogdf k|of]u x'g] 

zAbfjnLx¿ lgDg adf]lhd 5g\ – jqmtfsf] s]Gb|, k|d'v cIf, clK6sn s]Gb|, s]Gb|Ls/0f laGb', 

s]Gb|Ls/0f b"/L . 

jqmtfsf] s]Gb| (Centre of Curvature) 

n]G;sf] ;tx ag]sf] s'g} sfNklgs uf]nfsf] Pp6f v08nfO{ jqmtfsf] s]Gb| elgG5 . lrqdf 

laGb' C1 / C2 nfO{ jqmtfsf] s]Gb| elgG5 .  

                   

 

lrq g+= 5.6 js|tfsf] s]Gb| 
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k|d'v kIf (Principal axis) 

n]G;sf b'O{j6f jqmtfsf] s]Gb| hf]8\g] sfNklgs /]vfnfO{ k|d'v cIf elgG5 . lrqdf PQ k|d'v 

cIf xf] .  

            

lrq g+= 5.7 k|d'v cIf 

clK6sn s]Gb| (Optical centre): n]G;sf] b'j} ;txaf6 ;dfg b'/Ldf kg]{ laGb'nfO{ clK6sn 

s]Gb| elgG5 . lrqdf o;nfO{ 'o' n] hgfOG5 .  

                       

         lrq g+==5.8 clK6sn s]Gb| M s_ sGe]S; n]G;             v_ sGs]e n]G; 

s]Gb|Ls/0f laGb' (Principal focus): n]G;sf] k|d'v cIf;Fu ;dfgfGt/ eP/ cfPsf ls/0f 

sGe]S; n]G;af6 cfjt{g x'Fbf Pp6} laGb'df s]lGb|t x'g k'U5g\ . To; laGb'nfO{ s]Gb|Ls/0f laGb' 

elgG5 . To;}u/L k|d'v cIf;Fu ;dfgfGt/ eP/ cfPsf ls/0f sGs]e n]G;af6 cfjt{g x'Fbf 

tL ;a} ls/0f Pp6} laGb'af6 cfP h:tf] b]lvG5g\ . To; laGb'nfO{ sGs]e n]G;sf] s]Gb|Ls/0f 

laGb' elgG5 . s]Gb|Ls/0f laGb'nfO{ 'F' n] hgfOG5 . of] ljGb' clK6sn s]Gb| (O) / jqmtfsf] 

s]Gb| (C) sf] aLrdf k5{ . n]G;sf] b'j}lt/ s]lGb|s/0f laGb' x'G5 .  



 81  

 

lrq g+=5.9 s]Gb|Ls/0f ljGb' 

s]Gb|Ls/0f b'/L (Focal length): clK6sn s]Gb| (O) / s]Gb|Ls/0f laGb' (F) aLrsf] b'/LnfO{ 

s]Gb|Ls/0f b'/L elgG5 . o;nfO{ 'f' n] hgfOG5 . afSnf] n]G;sf] s]lGb|s/0f b'/L 5f]6f] / kftnf] 

n]G;sf] s]lGb|s/0f b'/L nfdf] x'G5 . 

 

lrq g+=5.10 s]Gb|Ls/0f b'/L 

lj|mofsnfk 5.3  

j:t'sf] b'/L / cfs[ltsf] b'/L (Object distance and image distance)  

n]G;df clK6sn s]Gb|b]lv j:t' /x]sf] :yfg ;Ddsf] b'/LnfO{ j:t'sf] b'/L (object distance) 

elgG5 . o;nfO{ 'U' n] hgfOG5 . n]G;sf] s]Gb|af6 cfs[lt ag]sf] :yfg ;Ddsf] b"/LnfO{ 

cfs[ltsf] b'/L (image distance) elgG5 . o;nfO{ 'V' n] hgfOG5 .  

n]G;sf] ;"q (Lens formula) 

n]G;df j:t'sf] b'/L (u), cfs[ltsf] b'/L (v) / s]Gb|Ls/0f b'/L (f) aLrsf] ;DaGwnfO{ Pp6f 

;"qdf JoSt ug{ ;lsG5 . To;nfO{ n]G;sf] ;"q (Lens formula) elgG5 .  

1

u
 + 

1

v
 = 

1

f
 

afSnf] / kftnf] u/L @ j6f sGe]S; n]G; lng'xf];\ . Pp6f ;]tf] ;kmf / sfuhaf6 15-20 cm 

sf] b'/Ldf /fv]/ cln 6f9fsf] 3/, dlGb/, ?vsf] cfs[lt sfuhdf kfg'{xf];\ . n]G;nfO{ cl3kl5 
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;f/]/ pSt cfs[ltnfO{ ;kmf / :ki6 b]lvg] :yfg kQf nufpg'xf];\ . ca sfuh / n]G; aLrsf] 

b'/L gfKg'xf];\ . ToxL b"/L n]G;sf] s]Gb|Ls/0f b'/L x'G5 . s] b'j} n]G;sf] s]Gb|Ls/0f b'/L a/fa/ 

ePsf] kfOof] . tL b'O{ n]G;sf] s]Gb|Ls/0f b'/L km/s x'G5 . jf:tjdf 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 lgodx¿ (Rules of Refraction though lense) 

n]G;n] agfpg] cfs[ltsf] cjl:ylt / k|s[lt b]vfpg /]vf ls/0f lrq lvRg] ul/G5 . /]vf ls/0f 

lrq lvRg lgDg lgodx¿ :d/0f ug{'kb{5 .  

s_  k|d'v cIf;Fu ;dfgfGt/ eP/ cfPsf] ls/0f cfjt{g kl5 s]Gb|Ls/0f laGb' eP/ hfG5 .  

                                   

lrq g+=5.11 

v_  clK6sn s]Gb|af6 uPsf] ls/0f cfjt{g x'Fbf gafª\lug l;w} hfG5 .  

                 

                                       lrqg+=5.12 

u_  s]Gb|Ls/0f laGb' eP/ uPsf] ls/0f cfjt{g kl5 k|d'v cIf;Fu ;dfgfGt/ eP/ hfG5 .  

                                         

lrqg+=5.13 

n]G;n] agfpg] cfs[ltx¿ (Image formed by lenses) 

sGs]e n]G;n] agfpg] cfs[lt (Image formed by concave lens) 

j:t'nfO{ h'g :yfgdf /fv] klg sGs]e n]G;n] j:t'sf] cjf:tljs, ;'N6f] / j:t'eGbf ;fgf] 

cfs[lt agfpF5 . of] cfs[lt hlxn] klg j:t' ePs} lbzflt/ clK6sn s]Gb| / s]Gb|Ls/0f 

laGb'sf] aLrdf] efudf k5{ .  
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                    lrq g+=5.14 sGs]e n]G;n] agfpg] cfs[lt 

sGe]S; n]G;n] agfpg] cfs[lts (Images formed by convex lens) 

sGe]S; n]Gn] j:t' /flvPsf] :yfg cg';f/ km/s ;fOh / k|s[ltsf] cfs[lt agfpF5 .  

 

s_  j:t'nfO{ cGtdf /fVbf (Object at infinity) 

j:t'nfO{ cgGtdf /fVbf To; j:t'af6 

cfPsf ;dfgfGt/ ls/0fx¿ cfjt{gkl5 

n]G;sf] csf]{kl§ s]lGb|s/0f laGb'df e]6 

x'G5g / ToxfF cfs[lt aGb5 . of] cfs[lt 

jf:tljs, pN6f] / j:t'eGbf w]/} ;fgf] 

x'G5 .  

            lrq g+=5.15 j:t'nfO{ cgGtdf /fVbf 

v_  j:t'nfO{ 2FeGbf k5fl8 /fVbf (object beyond 2F) 

j:t'nfO{ 2F eGbf k5fl8 /fVbf 

;f] j:t'sf] cfs[lt n]G;sf] 

csf]{kl§ F / 2F sf] aLrdf 

aG5 . of] cfs[lt jf:tljs, 

pN6f] / j:t'eGbf ;fgf] x'G5 .  

                       

                  lrq g+=5.16 j:'tnfO{ 2F eGbf k5fl8 /fVbf 

u_  j:t'nfO{ 2F df /fVbf (object at 2F) 

j:t'nfO{ 2F df /fVbf pSt j:t'sf] cfs[lt n]G;sf] csf]{kl§ 2F df g} aGb5 . pSt 

cfs[lts jf:tljs, pN6f] / j:t' hq} x'G5 .  

j:t' 

cfs[lt 

j:t' 

cfs[lt 
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                  lrq g+=5.17 j:t'nfO{ 2F df /fVbf 

-3_  j:t'nfO{ F / 2F sf] aLrdf /fVbf (Object between 2F and F) 

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

j:t'sf] cfs[lt sGe]S; n]G;sf] csf]{kl§ 

2F eGbf k5fl8 aG5 . pSt cfs[lt 

jf:tljs, pN6f] / j:t'eGbf 7"nf] x'G5 .  

 

 

lrq g+= 5.18 j:t'nfO{ 2F / F sf lardf /fVbf 

-ª_  j:t'nfO{ F df /fVbf (Object at F): 

 j:t'nfO{ F df /fVbf pSt j:t'sf] 

 cfs[lt sGe]S;n]G;sf] csf]{kl§ cgGtdf 

 aGb5 . pSt cfs[lt jf:tljs, pN6f] / 

 j:t'eGbf w]/} 7"nf] x'G5 . 

                    

                    

lrqg+=5.19 j:t'nfO{ F df /fVbf 

-r_  j:t'nfO{ F / O -clK6sn s]Gb|_ aLrdf /fVbf (Object between F and O):  j:t'nfO{ 

 F / O sf] aLrdf /fVbf sGe]S; n]G;n] pSt j:t'sf] cfs[lt j:t' ePs} lbzfdf 

 j:t'eGbf k5fl8 aG5 . of] cfs[lt cjf:tljs, ;'N6f] / j:t'eGbf 7"nf] x'G5 .  
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                 lrq g+=5.20 j:t'nfO{ F / O sf] aLrdf /fVbf 

lj|mofsnfk 5.4 

Pp6f sGs]e / sGe]S; n]G; lng'xf];\ . tL b'j} n]G;nfO{ kfnf] kfnf] k|of]u u/L lstfasf 

cIf/x¿ x]g'{xf];\ . n]G;nfO{ cl3 kl5 ;fg'{xf];\ . To;af6 b]lvg] cIf/sf] ;fOhdf kl/jt{g 

x'G5 ls x'Fb}g < 5nkmn u/L lgisif{ lgsfNg'xf];\ .  

ul0ftLo ;d:ofsf] pbfx/0f 

1. Pp6f sGe]S; n]G;sf] s]lGb|s/0f b'/L 4 cm 5 . olb n]G;af6 6cm 6f9f s'g} j:t' 

 /flvPsf] 5 eg] Tof] j:t'sf] cfs[lts n]G;af6 slt b'/Ldf aG5 < cfs[ltsf] k|s[ltsf] 

 s] x'G5 < 

lbOPsf],  

j:t'sf] b'/L (u) = 6cm 

cfs[lts b'/L (v) = x dfgf}+ 

s]Gb|Ls/0f b'/L (F) = 4cm 

xfdLnfO{ yfxf 5  

1

u
 + 

1

v
 = 

1

f
   or, 

1

6
 + 

1

v
 = 

1

4
 

or, 
1

v
 = 

1

u
-
1

6
  or, 

1

v
 = 

3-2

12
 

or, 
1

v
 = 

1

12
   or, v×1 = 1×12 

 v = 12cm 

j:t'sf] cfs[lts jf:tljs, pN6f] / j:t'eGbf 7"nf] -bf]Aa/_ x'G5 .  
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jf:tljs / cjf:tljs cfs[lts (Real and Virtual Image) 

jf:tljs cfs[lt M kbf{df ptfg{ ;lsg] cfs[ltnfO{ jf:tljs cfs[lts elgG5 . of] cfs[lt 

hlxn] klg pN6f] x'G5 . n]G;sf] xsdf of] cfs[lts j:t' ePsf] lbzfaf6 csf]{kl§ ag]sf] x'G5 . 

of] cfs[lt aGbf cfjlt{t ls/0fx¿ Ps csf{df sfl6Psf x'G5g\ . 

cjf:tljs cfs[lt M kbf{df ptfg{ g;lsg] cfs[ltnfO{ cjf:tljs cfs[lt elgG5 . of] cfs[lt 

hlxn] klg ;'N6f] x'G5 . n]G;sf] xsdf of] cfs[lt n]G;af6 j:t' /x]s} lbzftk{m aGb5 . of] 

cfs[lt aGbf cfjlt{t ls/0fx¿ Ps 7fpFdf sfl6P h:tf] dfq b]lvG5g\ .  

lj|mofsnfk 5.2 

Pp6f sGe]S; n]G;sf] lrq agfpg'xf];\ . o;sf] clK6sn s]Gb|af6 k|d'v cIf lvrL n]G;af6 

a/fa/ b'/Ldf b'j}tk{m s]Gb|Ls/0f laGb' lrGx nufpg'xf];\ . To;af6 l7s bf]Aa/ b'/Ldf n]G;sf] 

b'j}tk{m csf]{ lrGx nufpg'xf];\ / To;nfO{ 2F gfd lbg'xf];\ . ca n]G;sf] b]a|]lt/ F / 2F sf] 

aLrdf j:t' (AB) /fVg'xf];\ . To;kl5 j:t'sf] 6'Kkf]af6 cIf;Fu ;dfgfGt/ x'g] u/L n]G;;Dd 

Pp6f /]vf lvRg'xf];\ . /]vfn] n]G;df 5f]Psf] laGb' / n]G;sf] csf]{lt/ /x]sf] s]Gb|Ls/0f laGb' 

hf]8]/ Pp6f ;f]emf] /]vf lvRg'xf];\ . j:t'sf] 

6'Kkf]af6 n]G;sf] clK6sn s]Gb| x'Fb} csf]{ ;f]emf] 

/]vf lvRg'xf];\ . tL b'O{6f /]vf sfl6Psf] laGb'af6 

k|d'v cIf;Dd nDa lvRg'xf];\ . cfs[lt sxfF 5 < 

n]G;sf] stfkl§ 5 < slt 6f9f 5 < k|d'v 

cIfaf6 tnlt/ 5 ls dflylt/ 5 < cjnf]sg 

ug'{xf];\ .  

                                             
lrqg+=5.21 

i)  cfs[lt n]G;sf] csf]{kl§ ag]sf] x'G5 . of] cfs[lts jf:tljs xf] / of] kbf{df ptfg{ 

 ;lsG5 .  

ii)  cfs[lt k|d'v cIfeGbf tnlt/ ag]sf] x'G5 . o:tf] cfs[lt pN6f] xf] .  

iii)  n]G;af6 j:t';Ddsf] b'/L eGbf n]G;af6 cfs[lt;Ddsf] b"/L a9L ePsf] b]lvG5 . o:tf] 

 cfs[lt j:t'eGbf ;fOhdf 7"nf] x'G5 .  

lj:t[tLs/0f (Magnification) 

n]G;n] agfPsf] cfs[ltsf] cWoogaf6 xfdLn] yfxf kfof}+ ls n]G;n] ljleGg ;fOh / k|s[ltsf] 

cfs[lt agfpF5 . tL  cfs[lt j:t'eGbf ;fgf], a/fa/sf] -pq}_ / 7"nf] eGbf 7"nf] s:tf] x'G5 

eGg] s'/f n]G;sf] k|sf/ / j:t' /x]sf] :yfgdf e/ kb{5 . cfs[ltsf] ;fOhnfO{ lj:t[lts/0fdf 
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JoSt ug{ ;lsG5 . cfs[ltsf] ;fOh -nDafO{÷prfO{_ / j:t'sf] ;fOh -nDafO÷prfO_ sf] 

cg'kftnfO{ g} lj:t[tLs/0f elgG5 .  

 lj:t[tLs/0f = 
cfs[ltsf] prfO{ (I)

j:t'sf] prfO{ (0)
     m = 

I

0
  

 o;nfO{ cfs[lt / j:t'sf] b'/Ldf JoQm ug{ ;lsG5 .  

 lj:t[tLs/0f = 
cfs[ltsf] b'/L (v)

j:t'sf] b'/L (u)
  

         m = 
v

u
  

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

 lrqdf AB = j:t' PQ = cfs[lt  

lrqdf j:t' AB n]G;sf] 2F eGbf k5fl8 5 . Pp6f ls/0f AX k|d'v cIf;Fu 

;dfgfgt/ 5 / laGb' X df 

k'u]kl5 cfjt{g eO{ of] XQ 

eP/ hfG5 . csf]{ ls/0f AO 

n]G;sf clK6sn s]Gb|af6 hfg] 

ePsf]n] afª\lub}g . b'O{6f 

ls/0f XQ / OQ laGb' Q 

dfsfl6G5g\ . oxfF PQ j:t' 

AB sf] jf:tljs cfs[lt xf] . 

oxfF b'O{6f lqe'h ABO /  PQO ag]sf 5g\ .  

      lrqg+=5.22 

(i)  QPO b'j} ;dsf]0f ePsf]n]  

(ii)  POQ ljkl/t zLif{sf]0f ePsf]n]  

(iii)  PQP afFsL /x]sf] sf]0f ePsf]n]  

 To;sf/0f ABO / PQO ;d¿k 5g\ .  

OP

OB
 = 

PQ

AB
 ;d¿k lqe'h ePsf]n] 

 oxfF, OP = cfs[ltsf] b'/L OB = j:t'sf] b'/L 

  AB = j:t'sf] prfO{ PQ = cfs[ltsf] prfO 

P 

Q 
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 To;sf/0f  

cfs[ltsf] b'/L

j:t'sf] b'/L
 Ö 

cfs[ltsf] prfO

j:t'sf] prfO
  

v

u
 = 

I

O
 

ul0ftLo ;d:ofsf] pbfx/0f 

2. s'g} sGe]S; n]G;n] clK6sn s]Gb|af6 6cm sf] b/Ldf /x]sf] j:t'sf] cfs[lt n]G;sf] 

 csf]{kl§ clK6sn s]Gb|af6 12cm sf] b'/Ldf agfpF5 eg] lj:t[lt slt xf]nf < 

 cfs[ltsf] k|s[lt s:tf] xf]nf < 

lbOPsf]  

j:t'sf] b'/L (u) = 6cm 

cfs[ltl;tsf] b'/L (v) = 12cm 

lj:t[lt (m) = ?  

;"q cg';f/,  

 m = 
v

u
 = 

12cm

6cm
 = 2 

pSt cfs[lt jf:tljs, pN6f] / j:t'eGbf bf]Aa/ 7"nf] 5 .  

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

n]G;sf] k|s[lt cg';f/ o;n] k|sfzsf ls/0fnfO{ s]lGb|t jf ljs]lGb|t u5{ . k|sfzsf ls/0fnfO{ 

s]lGb|t jf ljs]lGb|t ug{ ;Sg] n]G;sf] IfdtfnfO{ g} n]G;sf] ;fdYo{ elgG5 . n]G;sf] ;fdYo{ 

o;sf] s]Gb|Ls/0f b'/Ldf e/ k5{ .  

n]G;sf] ;fdYo{ Ö 
1

s]Gb|Ls/0f b"/L -ld6/df_
  

                     P = 
1

f
  

n]G;sf] ;fdYo{nfO{ 8foK6/ (Dioptre) PsfOdf gflkG5 . o;nfO{ D n] hgfOG5 . Psld6/ 

s]Gb|Ls/0f b'/L ePsf] sGe]s; n]G;sf] ;fdYo{ Ps 8foK6/ (1D) dflgG5 . 

kftnf] n]G;sf] s]Gb|Ls/0f b'/L a9L / df]6f] n]G;sf] s]Gb|Ls/0f b'/L sd x'G5 . To;}n] kftnf] 

n]G;sf] ;fdYo{ sd / afSnf] n]G;sf] ;fdYo{ a9L x'G5 . jf:tjdf n]G;sf] ;fdYo{ o;sf] 
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s]Gb|Ls/0f b'/L;Fu Jo't\qmdfg'kftL x'G5 . sGe]S; n]G;sf] ;fdYo{nfO{ wgfTds / sGs]e 

n]G;sf] ;fdYo{nfO{ C0ffTds dflgG5 .  

ul0ftLo ;d:ofsf] pbfx/0f 

3. s'g} n]G;sf] s]Gb|Ls/0f b'/L 20cm 5 eg] ;fdYo{ slt xf]nf < 

 lbPsf],  

s]Gb|Ls/0f b'/L (F) = 20cm = 
20

100
 = 0.2m 

;fdYo{ (P) = ? 

;"q cg';f/,  

P = 
1

f
 = 

1

0.2
 = 5D 

ul0ftLo ;d:ofsf] pbfx/0f  

4. /fwfsf] rZdfsf] ;fdYo{ -2D 5 eg] s]Gb|Ls/0f b'/L slt xf]nf < of] s:tf] vfn] n]G; 

 xf] < 

;fdYo{ (D) = -2D 

s]Gb|Ls/0f b'/L (f) = ?  

xfdLnfO{ yfxf 5 ,  

P = 
1

f
  or, 2 = 

1

f
 

or, -2 × f = 1 

 f = 
1

-2
 = 0.05m = 50cm 

n]G;sf] s]GbLs/0f b'/L 50cm 5 / of] sGs]e n]G; xf] lsgeg] o;sf] ;fdYo{ C0ffTds 

5 .  

n]G;sf] pkof]lutf 

!=  cfFvfsf] sdhf]/L x6fpg rZdfdf k|of]u x'G5 .  

@=  dfOqmf]:sf]k, 6]ln:sf]k, Sofd]/f h:tf clK6sn pks/0fdf k|of]u x'G5 .  

#=  dl;gf k"hf{ x]g{ 38L d]sflgsn] k|of]u u5{g\ .  
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cfFvf (Eye) 

dflg;sf] cfFvf klg Pp6f clK6sn pks/0f xf] . o;n] jf:tljs cfs[lt agfpF5 . dflg;sf] 

cfFvf d"ntM uf]nfsf/ x'G5 h;df cufl8sf] efu s]xL dfly p7]sf] x'G5 . cfFvf aflx/af6 ltg 

kq /x]sf] afSnf] kvf{naf6 3]l/Psf] x'G5 . tL ltg kqx¿ :Sn]/f, sf]/f]O8 / /]l6gf x'g\ . 

:Sn]/f ;aeGbf aflx/sf] kq xf] . of] s8f, ckf/byL{ / ;]tf] /ªsf] x'G5 . o;df dfly p7]sf] 

efu kf/bz{s x'G5, h;nfO{ slg{of (Cornea) elgG5 . :Sn]/fn] cfFvfnfO{ aflx/L rf]6k6s 

af6 hf]ufpF5 . cfFvfsf] :Sn]/feGbf leqsf] kqnfO{ sf]/f]O8 elgG5 . of] tx sfnf] x'G5 / 

o;n] ;kmf cfs[lt agfpg d2t u5{ .  

sf]lg{ofsf] cufl8sf] efunfO{ cfOl/; (Iris) elgG5 . cfOl/;sf] aLrdf Kjfn x'G5, h;nfO{ 

gfgL (pupil) elgG5 . o;n] cfFvfleq l5g]{ k|sfzsf] dfqf lgoGq0f ub{5 . cfOl/;eGbf 

k5fl8 sGe]S; n]G; /x]sf] x'G5 . n]G;sf] b'j}tk{m l;lno/L d;n x'G5g\ . l;l;o/L d;nn] 

v'Drg] / tGsg] k|lj|mofåf/f n]G;nfO{ cfjZostf cg';f/ afSnf] / kftnf] u/fpF5g\ . cfFvfsf] 

n]G;n] k|sfznfO{ /]l6gfdf s]lGb|t u/L j:t'sf] jf:tljs pN6f] / ;fgf] cfs[lt agfpF5 .  

n]G;n] cfFvfnfO{ @ sf]7fdf afF8\5 . b'j} efu Ps k|sf/sf] afSnf] kf/bz{s t/n kbfy{n] 

el/Psf] x'G5 . n]G; / sf]lg{of aLrsf] vfnL 7fpFdf el/Psf] kf/bz{s t/n kbfy{nfO{ Ps; 

Xo'd/ (Aqueous humour) elgG5 . Ps; Xo'd/n] n]G;sf] ;'/Iff ug'{sf ;fy} sf]lg{ofnfO{ 

cfsf/ lbG5 . n]G; / /]l6gf aLrdf el/Psf] kf/bz{s t/n kbfy{nfO{ lel6«o; Xo'd/(Vitreous 

humour) elgG5 . o;n] cfFvfnfO{ uf]nfsf/ /fVg'sf ;fy} /]l6gf / :gfo' tGt'sf] ;'/Iff u5{ .  

cfFvfsf] ;aeGbf leqL 

kqnfO{ /]l6gf(Retina) 

elgG5 . /]l6gfn] 

cfFvfsf] kbf{sf] ¿kdf 

sfd u5{ hxfF j:t'sf] 

cfs[lt aGb5 . o; 

txdf :gfo' tGt'x¿ 

x'G5g\ h;n] cfs[ltsf] 

va/ dl:tis;Dd 

k'¥ofpF5g\ . 

 

              lrq g+= 5.23 dflg;sf] cfFvf / o;sf efux¿ 

j:t'af6 cfPsf] k|sfz sf]lg{of, Ps; Xo'd/, n]G; / ldl6«o; Xo'd/ eP/ /]l6gfdf k'U5 . 

j:t'af6 cfPsf] o; k|sfznfO{ n]G;n] cfjt{g u/L /]l6gfdf s]lGb|t u5{ . o;/L /]l6gfdf 
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jf:tljs, pN6f] / ;fgf] cfs[lt aG5 . /]l6gfdf ag]sf] cfs[ltsf] hfgsf/L b[li6gzfn] lbdfudf 

k'¥ofpF5g\=/ j:t' b]lvG5 . dl:tisn] /]l6gfdf ag]sf] cfs[ltnfO{ ;'N6\ofpg] / cYof{pg] u5{ .  

;fdfGo cfFvfn] tgfj /lxt cj:yfdf glhssf] laGb' b]lv 6f9fsf] laGb';Dd b]Vg ;S5 . 

o;nfO{ cfFvfsf] ;fdfGo /]Gh (Range of normal eye) elgG5 . cfFvfn] tgfj/lxt cj:yfdf 

;aeGbf glhs h'g laGb';Dd :ki6 b]Vg -kmf]sl;ª ug{_ ;S5, To;nfO{ glhssf] laGb'' (Near 

point) elgG5 . ;fdfGo cfFvfsf] glhssf] laGb' 25cm x'G5 . cfFvfn] tgfj /lxt cj:yfdf 

;aeGbf 6f9f h'g laGb';Dd :ki6 b]Vg -kmf]sl;ª ug{_ ;S5, To;nfO{ 6f9fsf] laGb' elgG5 . 

;fdfGo cfFvfsf] nflu 6f9fsf] laGb' cgGtdf x'G5 .  

cfFvfsf] ;dfof]hgf (Accomodation of eye) 

l;lno/L d;nsf] v'DRofO / k'msfOaf6 cfjZostf cg';f/ n]G;sf] ;fOh kl/jt{g x'G5 . 

n]G;sf] ;fOh kl/jt{g x'Fbf o;sf] s]lGb|s/0f b"/L kl/jt{g x'G5 . o;/L l;lno/L d;nsf] 

d2tn] cfFvfsf] n]G;n] cfˆgf] s]Gb|Ls/0f b'/L kl/jt{g u/L j:t'af6 cfPsf] k|sfznfO{ /]l6gfdf 

s]lGb|t u5{ / ToxfF j:t'sf] cfs[lt agfpF5 . o;nfO{ g} cfFvfsf] ;dfof]hg elgG5 .  

cfFvfsf] x]g]{ zlStdf sdhf]/L (Defects of Vision) 

glhssf] j:t' x]g{ cfFvfsf] n]G; afSnf] / 6f9fsf] j:t' x]g{ pSt n]G; kftnf] x'g'k5{ . x]g'{kg]{ 

j:t'sf] b'/L cg';f/ cfFvfsf] n]G;n] cfk\mgf] ;fOh kl/jt{g u/L s]lGb|s/0f b'/L 36a9 ug{ 

;Sg'kb{5 . o;/L n]G;n] cfjZostf cg';f/ ;fOh 36a9 ug{ ;s]g eg] x]g]{ sfddf sl7gfO 

x'G5 . ljleGg b'/Lsf j:t' x]bf{ cfjZostf cg';f/ n]G;sf] afSnf]kg kl/jt{g x'g g;Sg'nfO{ 

cfFvfsf] x]g]{ zlStdf sdhf]/L (Defects of vision) elgG5 . x]g]{ zlStdf sdhf]/L @ vfnsf 

5g\–cb'/ b[li6 / b'/ b[li6 .  

cb'/ b[li6 (Short sighteness) 

glhssf] j:t' :ki6 b]Vg] t/ 6f9fsf] j:t' x]g{ sl7gfO x'g] cfFvfsf] sdhf]/LnfO{ cb'/ b[li6 

(short sightednes) elgG5 . of] sdhf]/L ePsf] dflg;sf] cfFvfsf] n]G; ;fdfGo eGbf afSnf] 

x'G5 / s]lGb|s/0f b'/L 5f]6f] x'G5 . h;n] ubf{ 6f9fsf] j:t'sf] cfs[lts /]l6gfeGbf cufl8 g} 

aG5 . 

           

 lrq g+= 5.24 cb'/ b[li6                        lrq g+= 5.25 cb'/ b[li6sf] pkrf/ 
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cfFvfsf] o; k|sf/sf] sdhf]/L x6fpg pko'St ;fdYo{sf] sGs]e n]G; ePsf rZdf k|of]u 

ug'{k5{ . o; n]G;n] 6f9fsf] j:t'af6 cfPsf ls/0fnfO{ s]xL ljs]lGb|t ul/lbG5 / To;nfO{ 

cfFvfsf] n]G;n] /]l6gfdf s]lGb|t u/L ToxfF j:t'sf] cfs[lt agfpF5 .  h;sf] kmn:j¿k 6f9fsf] 

j:t' :Ki6;Fu b]Vg ;lsG5 .   

b'/b[li6 (Longsightedness) 

6f9fsf] j:t' :ki6;Fu b]Vg] t/ glhssf] j:t' x]g]{ sl7gfO x'g] cfFvfsf] sdhf]/LnfO{ b"/ b[li6 
(long sightednes) elgG5 . of] sdhf]/L ePsf] dflg;sf] cfFvfsf] n]G; ;fdfGo eGbf kftnf] 

x'G5 / s]Gb|Ls/0f b'/L nfdf] x'G5 . o;n] ubf{ glhssf j:t'af6 cfPsf ls/0fx¿ /]l6gfeGbf 

k5fl8 s]lGb|t x'G5g\ . cyf{t\ /]l6gfeGbf k5fl8 cfs[lt aG5 . 

 

lrq g+.5.26 b'/ b[li6 

 

lrq g+.5.27 b'/ b[li6sf] pkrf/ 

cfFvfsf] o; k|sf/sf] sdhf]/L x6fpg pko'Qm ;fdYo{sf] sGe]S; n]G; ePsf] rZdf k|of]u 

ug'{k5{ . o; n]G;n] glhssf] j:t'af6 cfPsf k|sfzsf ls/0fnfO{ s]xL s]lGb|t ul/lbG5, 

h;nfO{ cfFvfsf] n]G;n] /]l6gfdf s]lGb|t u/L ToxfF j:t'sf] cfs[lt agfpF5 . kmn:j¿k 

glhssf] j:t' :ki6;Fu b]Vg ;lsG5 .  

lj|mofsnfk 

tkfO{Fsf] l5d]sdf /x]sf s;s;n] rZdf nufpg' ePsf] 5, ;"rL kQf nufP/ jxfFx¿sf] 

rZdfdf /x]sf] n]G;sf] k|sf/ / ;fdYo{sf] ;d]t ;"rL tof/ ug'{xf];\ . 
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JolQmsf] gfd klxnf] JolQm bf];|f] JolQm t];|f] JolQm rf}yf] JolQm kfFrf} JolQm 

n]G;sf] k|sf/      

;fdYo{      

;f/f+z 

1. k|sfz Ps dfWodaf6 csf]{ dfWoddf hfFbf afª\lug] k|lj|mofnfO{ k|sfzsf] cfjt{g 

 elgG5 .  

2. lk|Hdn] k|sfznfO{ ljleGg /+udf 6'\q\mofOlbG5 . o; k|lj|mofnfO{ k|sfzsf] ljR5]bg 
 elgG5 .  

3. n]G; Pp6f clK6sn pks/0f xf] h;df b'O{6f c;dfgfGt/ kf/bz{s ;txx¿ 
Psfk;df  hf]l8Psf x'G5g\ . n]G; @ vfnsf x'G5g\ – sGs]e n]G; / sGe]S; n]G; . 

4. aLrsf] efu kftnf] / 5]plt/sf] efu afSnf] x'g] n]G;nfO{ sGs]e n]G; (Concave 

 lens) elgG5 . o;n] k|sfzsf ls/0fnfO{ ljs]lGb|t u5{ .  

5. aLrsf] efu afSnf] / 5]plt/sf] efu kftnf] x'g] n]G;nfO{ sGe]S; n]G; elgG5 . o; 
 n]G;n] k|sfzsf ls/0fnfO{ Pp6} laGb'df s]lGb|t u5{ .  

6. s]Gs]e n]G;n] j:t' hxfF eP klg To;sf] cjf:tljs, ;'N6f] / j:t'eGbf ;fgf] cfs[lt  
 agfpF5 . o;sf] ;fdYo{nfO{ C0ffTds dflgG5 .  

7. j:t' /x]sf] :yfg cg';f/ sGe]S; n]G;n] jf:tljs÷cjf:tljs, pN6f]÷;'N6f] / 
 j:t'eGbf 7"nf] ÷;fgf] cfs[lt agfpF5 . o;sf] ;fdYo{nfO{ wgfTds dflgG5 .  

8. cfs[ltsf] ;fOh / j:t'sf] ;fOhsf] cg'kftnfO{ lj:t[tLs/0f (Magnification)  
 elgG5 . o;sf] PsfO x'Fb}g .  

9. n]G;sf] k|s[lt cg';f/ k|sfzsf ls/0fnfO{ s]lGb|t jf ljs]lGb|t ug]{ n]G;sf] IfdtfnfO{ 
 n]G;sf] ;fdYo{ elgG5 . n]G;sf] ;fdYo{nfO{ 8foK6/ (Dioptre) PsfOdf gflkG5 .  

10. ljleGg b'/Ldf /x]sf j:t' x]bf{ cfjZostf cg';f/ n]G;sf] afSnf]kg (Thickness) 
 kl/jt{g x'g g;Sg'nfO{ cfFvfsf] x]g]{ zlStdf sdhf]/L elgG5 . of] sdhf]/L b'O{ 
vfnsf  x'G5g\ – cb'/ b[li6 / b'/ b[li6 . 

cEof; 

1.  ;xL pQ/df uf]nf] 3]/f nufpg'xf];\ .  
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 s_  sGe]S; n]G;df F df /flvPsf] j:t'sf] cfs[lt sxfF aGb5 < 

  i) 2F eGbf k5fl8   ii) 2F df  

  iii) cgGtdf    iv) F / 2F aLrdf 

 v_  aLrdf kftnf] / 5]plt/ afSnf] x'g] n]G; s'g xf] < 

  i) sGe]S;     ii) sGs]e  

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

 u_  s]Gb|Ls/0f b'/L 25cm x'g] n]G;sf] ;fdYo{ slt x'G5 < 

  i) 5D     ii) 4D    

  iii) 25D    iv) 10 D 

 3_  s:tf] cj:yfdf sGe]S; n]G;n] cjf:tljs cfs[lt agfpF5 < 

  i) j:t'nfO{ F / O sf] aLrdf /fVbf 

  ii) j:t'nfO{ 2F / F sf] aLrdf /fVbf 

  iii) j:t'nfO{ 2F eGbf k5fl8 /fVbf 

  iv) j:t'nfO{ cgGtdf /fVbf 

2.  km/s n]Vg'xf];\ .  

 s_ sGs]e n]G; / sGe]S; n]G; 

 v_  cb'/ b[li6 / b"/ b[li6 

 u_  j:t'sf] b'/L / cfs[ltsf] b'/L  

 3_  s]Gb|Ls/0f laGb' / s]Gb|Ls/0f b'/L 

3.=  tnsf k|Zgx¿sf] hjfkm lbg'xf];\ .  

 s_  k|sfzsf] cfjt{g s]nfO{ elgG5 < o; k|lj|mofdf cfwfl/t @ j6f pbfx/0f lbg'xf];\ . 

 v_  k|sfzsf] ljR5]bg s]nfO{ elgG5 < ;"o{sf] k|sfzsf] ljR5]bg x'Fbf j0f{k6sf b]lvg] 

  /ªx¿sf] gfd qmd ldnfP/ n]Vg'xf];\ .  

 u_  n]G; s]nfO{ elgG5 < sGs]e / sGe]s; n]G;sf] lrq n]Vg'xf];\ .  

 3_  n]G;sf s'g} # cf]6f km/s n]Vg'xf];\ .  

 ª_  n]G;n] agfpg] cfs[ltx¿sf] /]vflrq lvRbf kfngf ug'{kg]{ lgodx¿ n]Vg'xf];\ . 
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 r_  lgDg cj:yfdf sGe]S; n]G;n] sxfF / s:tf] cfs[lt agfpF5 < /]vf ls/0f lrq  

  lvRg'xf];\ .  

  i) j:t'nfO{ 2F df /fVbf   ii) j:t'nfO{ 2F / F sf] aLrdf /fVbf  

 5_  sGs]e n]G; cufl8 j:t'nfO{ 2F / F sf] aLrdf /fVbf o;n] sxfF / s:tf]  

  cfs[lt agfpF5 < /]vfls/0f lrq lvrL cfs[ltsf] k|s[lt ;d]t pNn]v ug'{xf];\ . 

 h_  lj:t[tLs/0f eg]sf] s] xf] < o;sf] ;"q klg n]Vg'xf];\ .  

 em_  n]G;sf] ;fdYo{ eg]sf] s] xf] < o;nfO{ s'g PsfOdf gflkG5 < 

 `_  cfFvfsf] n]G;sf] agfj6 / cfFvfsf] nDafO{sf] cfwf/df b'/b[li6 / b'/b[li6df km/s 

  n]Vg'xf];\ .  

 6_  cb'/b[li6 s]nfO{ elgG5 / o;sf] sf/0f s] xf] < 

 7_  b'/b[li6 s]nfO{ elgG5 < o;sf] sf/0f n]Vg'xf];\ .  

 8_  lgdfn] 6f9fsf] j:t' ;lhn} b]lV5g\ t/ pgnfO{ glhssf] j:t' x]g{ sl7gfO x'G5  

  eg] – 

  i) pgsf] cfFvfsf] sdhf]/Lsf] gfd s] xf] < 

  ii) of] sdhf]/L x6fpg s:tf] n]G; ePsf] rZdf nufpg'k5{ < 

 9_  cb'/ b[li6sf] sdhf]/L b]vfpg] /]vfls/0f lrq n]Vg'xf];\ .  

 0f_  lsg sGe]S; n]G;nfO{ s]Gb|fled'vL n]G; elgG5 < lrq ;lxt b]vfpg'xf];\ . 

4. sf/0f lbg'xf];\ .  

 s_  sGs]e n]G;nfO{ ljs]lGb|t n]G; elgG5 .  

 v_  b'/b[li6 ePsf] dflg;n] pko'St ;fdYo{sf] sGe]S; n]G; nufpg'k5{ . 

 u_  k|foM a'9f dflg;x¿ cfFvfeGbf lgs} 6f9f /fv]/ cvaf/ k9\5g\ . 

 

5.  tnsf] lrq x]/L ;f]lwPsf k|Zgx¿sf] hjfkm lbg'xf];\ .  

i) lrqdf b]vfOPsf] cfFvfsf] sdhf]/L s'g xf] < 

ii) of] sdhf]/L x'g] sf/0fx¿ n]Vg'xf];\ .  

iii) of] sdhf]/L x6fpg] pkfo n]Vg'xf];\ .  
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*=  tnsf ul0ftLo ;d:of xn ug'{xf];\ .  

s_  c~h'sf] rZdfsf] ;fdYo{ +2D 5 eg] pgsf] rZdfsf] n]G;sf] s]Gb|Ls/0f b"/L 

 slt xf]nf <        [0.5m] 

v_  /lkmssf] rZdfsf] n]G;sf] s]lGb|s/0f b'/L 25cm 5 eg] pSt n]G;sf] ;fdYo{ 

 slt xf]nf <        [4D] 

u_  s'g} n]G;n] 4cm 6f9f /flvPsf] j:t'sf] cfs[lt n]G;af6 12cm 6f9f agfpF5 

 eg] lj:t[tLs/0f slt x'G5 <      [m=3] 

3_  Pp6f sGe]S; n]G;sf] s]Gb|Ls/0f b'/L 4 cm 5 . olb n]G;af6 12cm 6f9f 

 /flvPsf] j:t'sf] cfs[lt n]G;af6 slt b"/Ldf aG5 < lj:t[tLs/0f slt x'G5 . 

 ;fy} pSt n]G;sf] ;fdYo{ klg lgsfNgf];\ .      [v = 6cm, m = 0.5, P = 25 D] 

kl/of]hgf sfo{  

1.  km/s km/s afSnf]kg ePsf sGe]S; n]G;x¿ lng'xf];\ . 6f9fsf] j:t' ;kmf sfuhdf 

 kmf]s; u/L x/]ssf] s]lGb|s/0f b"/L lgsfNg'xf];\ . n]G;sf] jfSnf]kg / s]lGb|s/0f b'/L 

 aLr s:tf] ;DaGw b]vfk5{ < glthf cjnf]sg u/L lgisif{ lgsfNg'xf];\ .  

2.  sGs]e / sGe]S; n]G; cufl8 km/s km/s :yfgdf j:t' /fVbf ltgn] agfpg] 

 cfs[ltx¿ km/s km/s rf6{ k]k/df lvRg'xf];\ / l8:Kn] af]8{df 6fF:g'xf];\ .  

3.  km/s km/s rf6{ k]k/df cb"/ b[li6 / b"/b[li6sf] ls/0f /]vf lrq lvRg'xf];\ / sIff 

 sf]7fsf] leQfdf 6fF:g'xf];\ .  

 

 

 

 

 

 

 

 

 

r'DasTj / wf/f ljB't 

ljlzi6 p2]Zo (Specific Objectives) 

o; kf7sf] cGTodf lzIffyL{x¿ lgDg s'/fdf ;Ifd x'g'x'g]5 M 

s_  cjkft / l/skftsf] kl/efiff atfpg,  

v_  lkm@f=]G6 ;QL ? ˆ@f]l?;]G6 ;QL=f km?s ;tfpg,  

u_  ljB't 306L, jfO;fsn 8fOgfdf] / h]g]/]6/sf] pkof]lutf / sfo{ljlw atfpg,  

kf7 

^ 
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r'DasTj  

s] tkfO{n] r'Das b]Vg'ePsf] 5 < r'Das eg]sf] s] xf] < o;n] s] s:tf nIf0f b]vfpF5 < Tof] 

j:t' h;n] r'DasLo j:t'nfO{ cfsif{0f u5{, To;nfO{ r'Das (magnet) elgG5 . o;n] ljleGg 

u'0f b]vfpF5 . r'Dasn] r'DasLo j:t'nfO{ cfsif{0f u5{ eg] cr'DasLo j:t'nfO{ c;/ ub}{g . 

:jtGq ¿kn] 3'Dg ;Sg] u/L e'm08\ofpFbf r'Dasn] hlxn] klg pQ/ / blIf0f lbzf b]vfpF5 . 

k[YjLdf klg r'DsLo u'0f /x]sf] 5 . o;}nfO{ xfdL e"r'DasTj eG5f}+ . k[YjLsf] ef}uf]lns pQ/ 

w'|jn] r'DasLo blIf0f w'|jsf] nIf0f b]vfpF5 eg] k[YjLsf] ef}uf]lns blIf0f w|'jn] r'DasLo pQ/ 

w'|jsf] nIf0f b]vfpF5 .  

                   

                         lrq g+= 6.1 e"r'DjsTj 

r'DasLo If]q (Magnetic Field) 

ls|ofsnfk 6.1 M Pp6f wfuf]df afFw]/ 58 r'DasnfO{ :jtGq ¿kn] 3'Dg ;Sg] u/L 

e'm08\ofpg'xf];\ . r'Das cl8Pkl5 of] stf kmls{P/ /xG5 < x]g{'xf];\ r'DasnfO{ 3'dfP/ of] 

k|lj|mof bf]xf]¥ofpg'xf];\ . s] x/]s k6s 58 r'Das Ps} lbzf b]vfP/ cl8G5 < o:tf]  lsg 

x'G5 < 5nkmn u/L lgisif{ lgsfNgf];\ .  

r'Dasn] r'DasLo j:t'nfO{ cfslif{t u5{ . r'DasLo j:t'af6 r'DasnfO{ hlt 6f9f nluG5, 

o;n] Tof] r'DasLo j:t'dfly nufpg] an sd x'Fb} hfG5 . lglZrt If]q s6]kl5 r'Dasn] pSt 
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r'DasLo j:t' dfly s'g} c;/ b]vfpFb}g . r'Dassf] jl/kl/sf]If]q hxfF;Dd r'Dasn] csf]{ 

r'Das jf r'DasLo j:t'nfO{ c;/ ug{ ;S5, To; If]qnfO{ r'DasLo If]q (Magnetic field) 

elgG5 . sdhf]/ r'Dassf] r'DasLo If]q ;fgf] / zlStzfnL r'Dassf] r'DasLo If]q km/flsnf] 

x'G5 .  

r'DasLo an/]vf  

r'DasLo If]qleq Pp6f sDkf;sf] pQ/ w'|jn] b]vfPsf] af6f] k5\ofpFb} hfFbf jqm /]vf  

aGb5g\ . tL ;a} jqm/]vf r'Dassf] pQ/ w'|jaf6 lg:s]/ -z'? eO{_ blIf0f w'|jdf k'U5g\ -

6'ª\luG5g\_ . r'Dassf] pQ/ w'|jaf6 z'? eO{ blIf0f w'|jdf k'u]/ 6'ª\lug] jqmkynfO{ r'DasLo 
an/]vf (Magnetic lines of force) elgG5 . jf:tjdf oL jqm/]vfx¿ r'DasLo If]qleq 

sDkf; ;'O{sf] pQ/L w'|jn] k5\ofPsf] af6f] x'g\ .  

  

lrq 6.2 r'DjsLo an/]vf 

 

 

lbskft (Angle of of Decilnation) 

k[YjLsf] r'DasLo w'|jx¿ / ef}uf]lns w|'jx¿ Pp6} :yfgdf kb}{gg\ . h;n] ubf{ r'DasLo pQ/ 

blIf0f hf]8\g] sfNklgs /]vf / ef}uf]lns pQ/–blIf0f hf]8\g] sfNklgs /]vf Ps cfk;df 

sfl6g k'U5g\ . o;/L r'DasLo w|'j / ef}uf]lns w|'jaLr sf]0f aGb5 . r'DjsLo w|'j / 

ef}uf]lns w|'j aLr aGg] sf]0fnfO{ g} lbskft (Angle of declination) elgG5 . 

ef}uf]lns pQ/ ef}uf]lns pQ/ 

ef}uf]lns blIf0f ef}uf]lns blIf0f 
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lrq g+= 6.3 lbskft 

cjkft (Angle of dip) 

s'g} klg 7fpFdf l8k lg8nn] lIflth;Fu agfPsf] sf]0fnfO{ g} cjkft (angle of dip)  

elgG5 . cjkftsf] dfg 7fpF cg';f/ km/s x'G5 . e"dWo /]vfdf o;sf] dfg z"Go x'G5 . o;}n] 

e"dWo /]vfdf l8k l8n lIflth;Fu ;dfgfGt/ eP/ a:b5 . e"dWo /]vfaf6 pQ/ jf blIf0flt/ 

a9\bf cjkftsf] dfg a9\b} hfG5 . w'|jdf o;sf] dfg 90
0 
x'G5 . ef}uf]lns pQ/ w'j|df 

l8klg8n] ;Lwf hldg lt/ b]vfpF5 lsgeg] oxfF r'DasLo an/]vf hldglt/ uO/x]sf 5g\ . 

ef}uf]lns blIf0f w'|jdf  l8k lg8nn] cfsfz lt/ b]vfpF5 lsgeg] ToxfF r'DasLo an/]vf 

cfsfzlt/ uO/x]sf x'G5g\ . 

 

lrq g+= 6.4 cjkft 

 

 

wf/f ljB't (Current Electricity) 

wf/f ljB't eg]sf] s] xf] < s] tkfO{sf] 3/df ljB't h8fg ul/Psf] 5 < ljB't h8fg ul/Psf] 

eP tkfO{x¿ ljB'taf6 s'g s'g sfd ug'{x'G5 < ;'rfnsdf x'g] On]S6«fgsf] k|jfxnfO{ wf/f 

ljB't elgG5 . of] Ps k|sf/sf] zlSt xf] . ljB't zlQmnfO{ dfkg ug{ ;lsG5 . s/]G6sf] dfqf 

gfKg] pks/0fnfO{ PdL6/ elgG5 . Hofb} ;fgf] dfqfdf s/]G6sf] pkl:ylt yfxf kfpg 

UofNefgf]ld6/ k|of]u ul/G5 . 
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wf/f ljB't b}lgs hLjgsf] cleGg c+usf] ¿kdf :yflkt eO;s]sf] 5 . ljB't kª\vf, lrd, 

lk|mh, sDKo'6/, lx6/, cf]eg, n'ufw'g] d]l;g nufot y'k|} pks/0fx¿ ljB'taf6 rNb5g\ . 7"nf 

sf/vfgf, /]n, wft'df hnk nfpg] sfd klg ljB'taf6} x'G5 .  

wf/f ljB'tsf] c;/ (Effects of Current Electricity) 

ljleGg ljB'tLo pks/0f k|of]u u/L ljB'tnfO{ cGo zlStdf ¿kfGt/ ug{ ;lsG5 . pbfx/0fsf 

nflu lrdn] ljB't zlStnfO{ k|sfz zlStdf kl/0ft u5{ . lxl6ª Olnd]G6n] ljB't zlStnfO{ 

tfk zlStdf kl/0ft u5{ . ljB't zlStnfO{ cGo zlStdf kl/0ft ug]{ k|lj|mofnfO{ ljB'tsf] 

c;/ elgG5 . oxfF xfdL ljB'tsf] c;/sf] af/]df cWoog ub{5f}+ .  

tfk c;/ (Heating effect) 

s] tkfO{Fn] n'ufdf cfO/g nufpg' ePsf] 5 < hf8f]df kfgL ttfpg ljB't s]6\nL klg k|of]u 

ug'{ ePs} xf]nf < oL pks/0fdf tfk s;/L k}bf x'G5 < s'g} wft'af6 ljB't k|jfx ubf{ Tof] 

j:t' tfTb5 / To;n] tfk kmfNg yfN5 . ljB't zlStaf6 tfk zlSt k}bf x'g] k|lj|mofnfO{ 

ljB'tsf] tfk c;/ elgG5 . lx6/, Od;{g lx6/, cfO/g, ljB't s]6\nL cflbn] ljB'tsf] tfk 

c;/sf] cfw/df sfd u5{g\ . lx6/ sf]7f Gofgf] kfg]{, vfgf ksfpg] cflbdf k|of]u ul/G5 eg] 

Od;{g lx6/ / ljB't s]6\nL kfgL ttfpg k|of]u x'G5 . oL pks/0fx¿df ljB't zlStnfO{ tfk 

zlStdf kl/0ft ug{ Pp6f tf/sf] SjfOn k|of]u ul/Psf] x'G5 . ljB't zlStnfO{ tfk zlStdf 

¿kfGt/ ug]{ tf/sf] SjfOnnfO{ lxl6ª Olnd]G6 (Heating element) elgG5 . lxl6ª Olnd]G6 

agfpg gfOqmf]d tf/ k|of]u ul/G5 . of] lgs]n / qmf]ldodsf] ldl>t wft' xf] . gfOqmf]d tf/sf] 

cj/f]w Hofbf ePsf]n] o;n] l5§} w]/} tfk k}bf u5{ . /ftf] x'g] u/L tft]sf] cj:yfdf (nueu 

900
0
C) df klg o;n] xfjfdf /x]sf] clS;hg;Fu k|ltlqmof ub}{g . o;sf/0f gfOqmf]daf6 

ag]sf] lxl6ª Olnd]G6 l6sfp x'G5 . kfgLsf] k|ToIf ;Dks{df cfpFbf of] lau|G5 . To;}n] kfgLdf 

k|of]u x'g] lxl6ª Olnd]G6df aflx/af6 wft'sf] vf]n nufOPsf] x'G5 .  

                  
          s_ lx6/             v_ Od;{g lx6/              u_ cfO/g  

lrq g+= 6.5 
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k|sfz c;/ (Light effect) M ljB't pks/0f k|of]u u/L ljB't zlStnfO{ k|sfz zlSt 

¿kfGt/0f ug{ ;lsG5 . ljB't zlStnfO{ k|sfz zlStdf ¿kfGt/ ug]{ k|lj|mofnfO{ ljB'tsf] 

k|sfz c;/ elgG5 . lkmnfd]G6 aQL, ˆnf]l/;]G6 aQLn] oxL l;4fGtsf] cfwf/df sfd u5{g\ .  

                

lrq g+= 6.6 lkmnfd]G6 aQL                   lrq g+= 6.7 ˆ@f]l?;]G6 ;QL 

lkmnfd]G6 aQL M o;sf] cfljisf/ yf]d; PNjf Pl8;gn] u/]sf x'g\ . o; aQLdf 6ª\u:6]g 

wft'af6 ag]sf] dl;gf] tf/sf] SjfOn x'G5 . To; tf/nfO{ lkmnfd]G6 (filament) elgG5 . ToxL 

sf/0f o; aQLnfO{ lkmnfd]G6 aQL elgPsf] xf] . ha lkmnfd]G6af6 s/]G6 k7fOG5, of] pRr 

tfkqmddf tfTb5 / k|sfz lbg yfN5 . 6ª\u:6]g wft'sf] kUng] tfkqmd pRr -s/La 3400
0
 

C_ ePsf]n] w]/} tft]/ k|sfz 5f]8\g] cj:yfdf ;d]t of] kUnFb}g . o; aQLdf lgof]g, cfu{g, 

gfO6«f]hg h:tf lgliqmo UofF; el/Psf] x'G5, h;n] pRr tfkqmddf 6ª\u:6]g wft'nfO{ 

jfikLs/0f x'gaf6 hf]ufpF5 .  

lrdleq xfjf el/of] eg] 6ª\u:6]g pRr tfkqmddf clS;hgsf] ;Dks{df cfpFbf cS;Ls/0f 

eP/ gi6 x'G5 . o;f] x'gaf6 lkmnfd]G6nfO{ hf]ufpg aQLleq lgliqmo UofF; eg]{ of z"Go /fVg] 

sfd ul/Psf] x'G5 . lkmnfd]G6 aQLn] 10% ljB't zlStnfO{ k|sfz zlStdf abN5 eg] afFsL 

90% zlSt tfkzlQmdf ablnPsf] x'G5 . To;}n] lkmnfd]G6 aQLn] a9L ljB't vkt u/L sd 

k|sfz lbG5 . o;sf] cfo' s/La 1000 306f hlt x'G5 .  

 

ˆ@f]l?;]G6 ;QL (Fluorescent lamp) 

o;sf] cfljisf/ cd]l/sL j}1flgs lk6/ s'k/ x]aL6n] u/]sf x'g\ . af]nrfnsf] efiffdf o;nfO{ 

6\o'a nfO6 klg elgG5 . o; aQLdf ds{/L jfik /flvPsf] Pp6f gnL (tube) x'G5 . gnLsf] 

leq ˆnf]l/;]G6 kfp8/ n]k ul/Psf] x'G5 . ˆnf]l/;]G6 kfp8/df SoflN;od / DofUg]l;od 

6ª\u:6]6 cyjf lhª\s jf SoflN;od l;lns]6 /x]sf] x'G5 . gnLsf] @ 5]plt/ b'O{6f 6«n]S6«f]8 

x'G5g\ .  

ljB't kl/ky k"/f ePkl5 Pp6f On]S6«f]8af6 csf]{ On]S6«f]8 tk{m On]S6«f]g k|jfx x'g yfN5g\ . 

kf/f]sf] jfikaf6 On]S6«f]g k|jfx ePkl5 ToxfF cN6«fEjfOn]6 ls/0f lg:sG5g\ . tL ls/0fn] 

lkmnfd]G6 
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6\o"adf n]kg ul/Psf] ˆnf]l/;]G6 kfp8/nfO{ k|sfzdo agfpF5g\ / aQLn] pHofnf] lbG5 . 

ˆnf]l/;]G6 aQLsf] sfo{Ifdtf lkmnfd]G6 aQLsf] eGbf a9L x'G5 . o; aQLn] 30% ljB't 

zlStnfO{ k|sfz zlStdf / afFsL 70% nfO{ tfk zlStdf kl/0ft u5{ . o;sf] cfo' sl/a 

3000 306f hlt x'G5 .  

lxhf]cfh CFL aQLx¿ klg Jofks k|of]udf cfPsf 5g\ . l;PkmPn (CFL) sf] k"/f?k sDKofS6 

ˆnf]l/;]G6 n]Dk(Compact Fluorescent Lamp_ xf] . o;sf] cfljisf/ P8j8{ P= Xofd/n] u/]sf 

x'g\ . To;}u/L LED aQLx¿ klg k|of]udf /x]sf 5g\ h;df LED sf] k"/f ¿knfO6 Oldl6ª 

8fo8 (Light Emitting Diode) xf] .   

lj|mofsnfk 6.2 : cfk\mgf] 3/ jl/kl/ kfOg] ljleGg vfn] ljB't aQLx¿ e]nf ug'{xf];\ / 

cjnf]sg u/L 5nkmn ug'{xf];\ .  

r'DasLo c;/ (Magnetic effect) 

s'g} ;'rfns tf/df ljB't k|jfx ubf{ To; tf/sf] jl/kl/ r'DasLo If]q k}bf x'G5 . o;/L 

ljB'taf6 r'DasLo zlSt pTkGg x'g] lqmofnfO{ ljB'tsf r'DsLo c;/ elgG5 . ljBt'sf] 

r'DasLo c;/ pkof]u u/L y'k|} ljB'tLo pks/0fx¿ agfPsf] x'G5 .  

ljB't r'Das (Electromagnet) 

lj|mofsnfk 6.3 M Pp6f kmnfdsf] lsnf lnP/ To;nfO{ s'rfns a]/]sf] tf/n] kmgkmGtL  

a]g'{xf];\ . ca tf/af6 ljB't aufpg'xf];\ . s] x'G5 < cjnf]sg ug'{xf];\ .  

 

lrq g+= 6.8 ljB't r'Das 

lsnfdf a]/]sf] tf/af6 ljB't au]kl5 lsnfdf r'DasLo zlSt k}bf x'G5 . o;/L ljB't k|jfx 

u/L agfOPsf] r'DasnfO{ ljB't r'Das (Electromagnet) elgG5 . of] c:yfoL k|sf/sf] r'Das 

xf] . ljB't k|jfxx'Gh]n o;df r'DasLo zlSt /xG5 eg] ljB't k|jfx /f]lsPkl5 o;sf] 

r'DasLo zlSt x/fpF5 . ljB't r'Das cToGt pkof]uL pks/0f xf] . /]l8of], l6eL, 6]k/]s8{/, 

tf/sf] SjfOn 

kmnfdsf] 

lsnf 

;'rfns  tf/ 

8«fO;]n 
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ljB't 306L, l:ks/, dfOqmf]kmf]g cflbdf o;sf] k|of]u x'G5 . kmnfd pBf]udf kmnfdsf 7"nf] 

ef/L p7fpg ;d]t ljB't r'Dassf] k|of]u x'G5 .  

ljB't 306L (Electrica bell): of] ljB't r'Das k|of]u ul/Psf] 3/df k|of]u x'g] pks/0f xf] . 

tn lbPsf] lrqdf o;sf] agf]6nfO{ k|i6 kfl/Psf] 5 . o; ljB't pks/0fn] ljB't zlStnfO{ 

Wjlg zlStdf kl/0ft u5{ .  

                           

lrq g+= 6.9 ljB't 306L 

ljB't 306Ldf 'U' cfsf/sf] kmnfdsf] lsnfnfO{ s'rfnsn] 9fs]sf] tf/n] a]/]/ /flvPsf] x'G5 . 

o;sf] glhs} cfd]{r/df hf]8]/ xyf}8f (Hammers) /flvPsf] x'G5 . ha l:jr bafOG5, tf/ 

eP/ ljB't aU5 / o' cfsf/sf] kftf ljB't r'Das aG5 . ca ljB't r'Dasn] cfd]{r/nfO{ 

cfslif{t u5{ / o;a]nf xyf}8fn] 306L -uª\u_ df lxsf{pF5 . ha ljB't r'Dasn] cfd]{r/nfO{ 

tfG5, ljGb' 'B' df kl/ky 6'6\5 / ljB't k|jfx /f]lsG5 . ljB't k|jfx /f]lsPkl5 ljB't 

r'Dassf] r'DasLo zlSt x/fpF5 . o;sf] kmn:j¿k l:k|ªn] cfd]{r/nfO{ tfG5 / klxn]s} 

7fpFdf NofpF5 . cfd]{r/ klxn]sf] 7fpFdf k'u]kl5 k]ml/ kl/ky k"0f{ x'G5 / cl3s} lqmof 

bf]xf]l/G5 . o;/L xyf}8fn] 306LnfO{ nuftf/ lxsf{pF5 / 306L aH5 .  

afO;fOsn 8fOgfdf] (Bicycle Dynamo) 

afO;fOsn 8fOgfdf]sf] lasf]{;Fu hf]8]/ Pp6f :yfoL r'Das /flvPsf] x'G5 / To; r'Dassf] 

r'DasLo If]qleq kg]{ u/L Ogfd]n sf]6 ul/Psf] tf/sf] SjfOn /flvPsf] x'G5 . ha 

8fOgfdf]sf] lasf]{nfO{ 6fo/df 5'jfP/ ;fOsn u'8fOG5, 6fo/ 3'Dbf o;n] 8fOgfdf]sf] lasf]{nfO{ 

3'dfpF5 . lasf]{ 3'Dbf ;Fu} hf]l8Psf] r'Das klg 3'Db5 . r'Das 3'Dbf o;sf an/]vf r'DasLo 
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If]qleq /fv]sf] SjfOnn] sfl6lbG5 / SjfOndf ljB't pTkfbg x'G5 . o;/L pTkflbt ljB'tn] 

;fOsnsf] aQL aNb5 . ;fOsnsf] rSsf hlt j]un] 3'D5, ToxfF Tolt g} a9L ljB't pTkfbg 

x'G5 / lrd emg a9L rxlsnf] eP/ aN5 .  

 

lrq g+= 6.10 afO;fOsn 8fOgfdf] 

lj|mofsnfk 6.4: Pp6f ;nfOsf] a§fsf] aflx/L vf]n lnP/ To;df s'rfns a]/]sf] tf/ kmGkmgL 

a]g'{xf];\ . ca To;df UofNefgf] ld6/ hf]8\g'xf];\ . To;kl5 Pp6f 58 cfsf/sf] r'Das a§fdf  

/fv]/ tn dfly ug'{xf];\ . UofNefgf]ld6/df s'g} c;/ b]lvG5 ls b]lv+b}g < 5nkmn u/L lgisif{ 

lgsfNg'xf];\ .  

 

h]g]/]6/ (Generator) 

oflGqs zlStnfO{ ljB't zlStdf ¿kfGt/ ug]{ pks/0fnfO{ h]g]/]6/ elgG5 . o;df 

8fOgfdf]df h:tf] :yfoL r'Das g/x]/ c:yfoL r'Das cyf{t On]S6«f]DofUg]6 /x]sf] x'G5 . 

o;df aflx/L zlQm -kfgL÷xfjf_ cflbaf6 6jf{OgnfO{ tLj| ultdf 3'dfOG5 . 6jf{Og 3'Dbf 

ljB't r'Das ;lxt /f]6/ 3'D5 . o;/L r'Das 3'd]sf] cj:yfdf r'DasLo If]q 3'Dg k'U5 . 

o:tf] cj:yfdf jl/kl/ a]]/]/ /fv]sf] tf/sf] SjfOnn] r'DasLo an/]vf sf6\5 / To; SjfOndf 

ljB't pTkfbg x'G5 .  
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lrq g+= 6.11 h]g]/]6/ 

h]g]/]6/ tyf 8fOgfdf]af6 pTkfbg x'g] ljB'tnfO{ a9fpg lgDg tl/sf ckgfpg ;lsG5 . 

s_  tf/sf] SjfOndf km]/f] (Turn) sf] ;ª\Vof a9fP/  

v_  r'Dassf] 3'Dg] j]u a9fP/   

u_  r'DasLo If]qsf] zlSt a9fP/ .  

3_  r'Das / SjfOn aLrsf] b"/L 36fP/ .  

ljB't df]6/ (Electric motor) 

xfdLnfO{ yfxf 5, ;'rfns tf/af6 s/]G6 aUbf tf/sf] jl/kl/ r'DasLo If]q ljsf; x'G5 . 

To:t} r'DasLo If]q -Magnetic field_ leq /fv]sf] tf/df s/]G6 k7fof] eg] s] xf]nf < ha 

r'DasLo If]qdf /flvPsf] ;'rfns tf/af6 ljB't -current_ k7fOG5, tf/sf] jl/kl/ k}bf x'g] 

r'DasLo If]q / r'Dassf] r'DasLo If]q aLr cfsif{0f / ljsif{0f x'G5 . oL b'O{6f r'DasLo If]q 

aLr x'g] cfsif{0f / ljsif{0fn] ubf{ tf/df rfn pTkGg x'G5 . r'DasLo If]q leq /x]sf] tf/df 

ljB't -s/]G6_ k|jfx ubf{ tf/df rfn pTkGg x'G5 . o;nfO{ g} df]6/ c;/ (motor effect) 

elgG5 . 
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lrq g+= 6.12 df]6/ c;/ 

ljB't df]6/n] df]6/ c;/sf] cfwf/df sfd u5{ . ljB't zlStnfO{ oflGqs zlStdf ¿kfGt/ 

ug]{ pks/0fnfO{ ljB't df]6/ elgG5 . 3/df k|of]u x'g] ljB't k+vf, jfl;ª d]l;g, Eofs'd 

lSng/, kfgL tfGg] oGqx¿ df]6/ c;/sf] cfwf/df sfd ug{] oGq x'g\ .  

ljB'tLo ;fdu|L / ltgsf] pkof]lutf (Electric Appliances and Their Uses) 

OGe/6/ (Inverter)  

ljB't k|;f/0f gePsf] a]nf 3/ cyjf sfof{nox¿df ljB'tLo pks/0fx¿ ;~rfngdf NofPsf] 

tkfO{n] kSs} b]Vg'ePsf] xf]nf . of] s;/L ;Dej xf]nf < of] sfd OGe6{/n] ubf{ ;Dej ePsf] 

xf] . ljB't–k|jfx cj?4 ePsf] a]nf ljleGg ljB't pks/0fnfO{ oyfjt ;~rfng ug{ of] 

pkof]uL pks/0f xf] . OGe/6/n] ljB't pTkfbg ub}{g, o;n] Aof6«L -ljB'tsf] ;|f]t_df ;l~rt 

l8;L (Direct current) nfO{ cN6/g]l6ª s/]G6df ablnlbP/ ljB't pks/0fnfO{ rNgdf d2t 

u5{ . ljB't kl/kydf cN6/g]l6ª s/]G6 k|jfx eO/x]sf] cj:yfdf o;n] cN6/g]l6ª s/]G6nfO{ 

8fO/]S6 s/]G6df ¿kfGt/ u5{ . o;/L ¿kfGtl/s ljB't Aof6«Ldf ;l~rt x'g k'U5 . ljB't 

k|;f/0f cj?4 ePsf] a]nf OGe/6/n] l8;L ljB'tsf] ¿kdf Aof6«Ldf ;l~rt ljB'tnfO{ P;L 

ljB'tdf kl/0ft u/L ljB't pks/0fx¿ ;~rfngsf] nflu P;L ljB't k7fpF5 . cfjZostf 

cg';f/ 8fO/]S6 s/]G6 (DC) nfO{ cN6/g]l6ª s/]G6 (AC) df / cN6/g]l6ª s/]G6 (AC) nfO{ 

8fO/]S6 s/]G6 (DC) df kl/0ft ug]{ pks/0fnfO{ g} OGe/6/ (Inverter) elgG5 . of] pks/0f 

ljB't k|;f/0f cj/f]w cfpg] If]qsf nflu a9L pkof]uL x'G5 . 
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                             lrq g+= 6.13 OGe6{/ 

rfh{/ (Charger) 

rfh{/ klg cToGt pkof]uL ljB't pks/0f xf] . tkfO{n] 3/df df]afOn l/rfh{ ug'{ ePs}  

xf]nf . l/rfh{ x'g] 6r{ / /]l8of] klg clxn] nf]slk|o 5g\ . Aof6«L / Aof6«L h8fg ul/Psf 

ljB'tLo pks/0fnfO{ rfh{ ug{ k|of]u x'g] ljB'tLo pks/0f rfh{/ (charger) elgG5 . 

jf:tjdf l/rfh]{jn Aof6«Ldf rfh{ -zlSt_ eg{ of] pks/0f k|of]udf cfpF5 . Aof6«Lsf] rflh{ª 

k|f]6f]sn Aof6«Lsf] ;fOh / k|sf/df e/ k5{ . rfh{/ k|of]u u/L ljB'tLo pks/0f leq wf/f 

ljBt' k7fpFbf pks/0f leqsf] Aof6«L -;]s]G8/L ;]n_ n] rfh{ ;+u|x u/]/ /fVb5 . sltko 

pks/0fleq s6 ckm l;:6d ePsf]n] rfh{ k"/f ePkl5 rfh{/af6 ljB't k|jfx cfk}m /f]lsG5 . 

sltko rfh{/nfO{ xft}n] x6fP/ rfh{ k|jfx 5'6fpg' kg]{ x'G5 . sltko Aof6«Ln] cf]e/ rflh{ª 

wfGg ;Sb}gg\ / hNg], tfTg], k8\sg] x'g ;S5 . ahf/df pkef]usf] nflu ljleGg vfnsf 

rfh{/x¿ pknAw 5g\ .  

                          

                              lrq g+= 6.14  rfh{/ 

6«fG;kmd{/ (Transformer) 

6«fG;kmd{/ eg]sf] ef]N6]h cyf{t\ cN6/g]l6ª On]S6«f]df]l6e kmf];{sf] dfqf 36fpg jf a9fpg 

k|of]u ul/g] pks/0f xf] . of] w]/} pkof]uL pks/0f xf] . 6«fG;kmd{/sf] cfljisf/ x'Fb}gYof] eg] 

cfjZostf cg';f/ ef]N6]h 36a9 x'g ;Sg] lyPg . o;n] ubf{ ljB'tsf] k|of]u ;Lldt x'GYof] . 

6«fG;kmd{/ b'O{ vfnsf x'G5g\ – :6]k ck6«fG;kmd{/ / :6]k8fpg 6«fG;kmd{/ .  
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lrq g+= 6.15 :6]kck 6«fG;kmd{/                     lrq g+= 6.16 :6]k8fpg 6«fG;kmd{/ 

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

cN6/g]l6ª OPdPkm (EMF) sf]dfqf a9fpg] 6«fG;kmd{/nfO{ :6]kck 6«fG;kmd{/ elgG5 . o; 

6«fG;kmd{/n] OGk'6 ljB'tsf] rfkeGbf cfp6k'6 ljB'tsf] rfk a9fpF5 . o; vfnsf] 6«fG;km{/df 

k|fOd/L SjfOndf eGbf ;]s]G8/L SjfOndf k]m/f] (turn) x¿sf] ;ª\Vof a9L x'G5 . kfj/ 

xfp;af6 pTkflbt cN6/g]l6ª ljB't sd ef]N6]hdf x'G5 . o; ljB'tnfO{ nfdf] b'/L;Dd 

n}hfg pRr ef]N6]hdf kl/0ft ug'{kg]{ x'G5 . To;}n] kfj/ xfp;af6 pTkflbt ljB'tnfO{ 

k|;f/0fdf nfg' cl3 :6]kck 6«fG;kmd{/ k|of]u ul/g] ul/G5 .  

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

cN6/g]l6ª OPdPkm (EMF) sf] dfqf 36fpg] 6«fG;kmd{/nfO{ :6]k8fpg 6«fG;kmd{/ elgG5 . 

o; 6«fG;kmd{/n] OGk'6 ljB'tsf] eGbf cfp6k'6 ljB'tsf] rfk sd u/fpF5 . o;sf] k|fOd/L 

SjfOndf eGbf ;s]s]G8/L SjfOndf k]m/f]x¿sf] ;ª\Vof sd x'G5 . 3/df NofPsf] ljB'taf6 

/]l8of], l6eL h:tf pks/0f rnfpg :6]k 8fpg 6«fG;kmd{/ k|of]u ul/G5 . 

+6«fG;kmd{/sf] agfj6 (Structure of Transformer) 

6«fG;kmd{/ d'VotofM sf]/ (core) / tf/sf SjfOn ldnfP/ agfOPsf] x'G5 . 'U' cfsf/sf] 

kmnfdsf kftfnfO{ l;wf kftfx¿;Fu hf]8]/ sf]/ agfOG5 . kmnfdsf kftfx¿nfO{ hf]8\g] 

sfdnfO{ Nofldg];g (lamination) elgG5 . kftfx¿nfO{ jf/g]; jf ;]nfs nufP/ OG;'n];g 

ul/G5 / tL kftfx¿nfO{ k]rn] Ps l9Ssf agfOG5 . To; l9SsfnfO{ g} sf]/ (core) elgG5 . 

pSt sf]/sf] Psflt/ tf/sf w]/} kmGsf ePsf] SjfOn x'G5, h;af6 OGk'6 s/]G6 k7fOG5 . 

To; SjfOnnfO{ k|fOd/L SjfOn elgG5 . k|fOd/L SjfOndf /x]sf tf/x/sf kmGsfnfO{ k|fOd/L 

kmGsf (Primary turns) elgG5 .  

k|fOd/L SjfOn /x]sf] ljkl/t v08df tf/sf] csf]{ SjfOn x'G5 . cfp6k'6 s/]G6 lg:sg] o; 

SjfOnnfO{ ;]s]G8/L SjfOn elgG5 . ;]s]G8/L SjfOndf /x]sf tf/sf kmGsfnfO{ ;]s]G8/L 

kmGsf elgG5 . 6«fG;kmd{/sf] SjfOndf k|of]u ul/Psf] tf/df Ogfd]n sf]6 ul/Psf] x'G5 . 

6«fG;kmd{/ agfpFbf o;sf] k|fOd/L SjfOndf w]/} kmGsfx¿ /flvPsf x'G5g\ lsgeg] 

6«fG;kmd{/sf] k|fOd/L SjfOndf yf]/} kmGsf /flvPdf 6«fG;kmd{/ tfTb5 . ;]s]G8/L SjfOndf 
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tf/sf kmGsfx¿sf] ;ª\Vof To;af6 lgsfNg'kg]{ ;]s]G8/L ef]N6]h cg';f/ km/s km/s x'G5g\ . 

;s]G8/L SjfOndf k]m/f]x¿sf] ;ª\Vof lgsfNg lgDg ;"q k|of]u ul/G5 .  

;]s]G8/L ef]N6]h (v2)

k|fOd/L ef]N6]h (v1)
Ö 

;]s]G8/L kmGsf (n2)

k|fOd/L kmGsf (n1)
 

 
2 2

1 1

v n

v n
         . 

ul0ftLo ;d:ofsf] pbfx/0fx¿   

1. s'g} 6«fG;kmd{/df k|fOd/L kmGsf 2000 5g\ . olb k|fOd/L ef]N6]h 220v af6 22v sf] 

 ;]s]G8/L ef]N6]h lgsfNg' 5 eg] ;]s]G8/L kmGsf slt x'g'k5{ < 

lbOPsf],  

k|fOd/L ef]N6]h (v1) = 220v 

k|fOd/L kmGsf (n1) = 2000 

;]s]G8/L ef]N6]h (v2) = 22v 

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

;"q cg';f/,  

v2

v1
 = 

n2

n1
 

or, 
22

220
 = 

n2

2000
 

or, n2 × 220 = 22×2000 

 n2 = 
22×2000

220
  = 200 kmGsf 

2. s'g} 6«fG;kmd{/df k|fOd/L kmGsfeGbf ;]s]G8/L kmGsf 4 u'0ff a9L 5g\ . olb pSt 

 6«fG;kmd{/sf] k|fOd/L ef]N6]h 220v eP ;]s]G8/L ef]N6]h slt xf]nf < 

 lbOPsf],  

k|fOd/L kmGsf (n1) = x dfgf}+ 

;]s]G8/L kmGsf (n2) = 4x 

k|fOd/L ef]N6]h (v1) = 220v 
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;]s]G8/L ef]N6]h (v2) = ? 

;"q cg';f/,  

v2

v1
 = 

n2

n1
 

or, 
v2

220
 = 

4x

x
 

 v2 = 
4×220

x
  = 880v 

ljB't vkt (Electric Power Consumption) 

ljB't zlSt ;lhn} cGo zlStdf kl/0ft x'G5 . o;sf nflu ljleGg vfn] ljB'tLo 

pks/0fx¿ k|of]u x'G5g\ . s'g} ljB'tLo pks/0fn] ljB't zlStnfO{ cGo zlStdf kl/0ft ug]{ 

b/nfO{ g} Tof] pks/0fsf] ljB't ;fdYo{ (Electric power) elgG5 . 

ljB't ;fdYo{ Ö 
vkt ePsf] ljB't (E)

;do (t)
 

or, P = 
E

t
 

 E = P×t 

PseGbf a9L pks/0f k|of]u ePdf, 

E = N×p×t 

hxfF N n] pks/0f ;ª\Vof hgfpF5 .  

t;y{ ljB't vkt  Ö pks/0f ;ª\Vof(N) × ;fdYo{(P) × ;do (t) 

    = N× p × t 

xfdL]n] 3/df ljB't pkof]u u/] jfkt ljB't k|flws/0fnfO{ dxz'n ltg'{k5{ . xfd|f] 3/df slt 

ljB't vkt eof] eGg] yfxf lbg 3/df ld6/ /flvPsf] x'G5 . ljB't zlStnfO{ h'n (joule) 

PsfOdf gflkG5 . jf:tjdf 1 h'n eg]sf] cToGt yf]/} zlSt xf] . To;}n] ljB't vkt gfKg 

cs}{ PsfO k|of]u x'G5 . Tof] PsfO lsnf]jf6 cfj/ (kilowatt hour) xf] . b}lgs hLjgdf 1kwh 

nfO{ xfdL ;lhnf]sf nflu 1 o'lg6 eG5f}F . 1 lsnf]jf6 cfj/ eg]sf] 1 kw sf] ljB'tLo 

pks/0fn] Ps 306fdf vkt ug]{ ljB't xf] . xfd|f 3/df h8fg ul/Psf ld6/df ljB't vkt 

lsnf]jf6 cfj/ (kwh) PsfOdf g} gflkG5 .  

 1kwh = 1 kw × 1 hour 
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  = 1000w × 3600 sec 

  = 36,00,000J 

ul0ftLo ;d:ofsf] pbfx/0fx¿  

3. ;fdYo{ 1500 ePsf b'O6f lx6/nfO{ 40 ldg]6 k|of]u ubf{ ljB't vkt slt x'G5 < 

 lbOPsf],  

pks/0f ;ª\Vof (N) = 2 

;fdYo{ (P) = 1500 w = 
1500

1000
 = 1.5kw  

;do (t) = 40 ldg]6 =
40

60
 = 2/3 hour 

ljB't vkt (E) = ?  

;"q cg';f/ 

 ljB't vkt  = N × p × t 

    = 2×1.5×2/3 

    = 
6.0

3
 = 2 kwh 

4. Pp6f 3/df 750w sf] cfO/g b}lgs 2 306f 1000w sf 2 j6f lx6/ b}lgs @ 306f, 

 40w sf 5 cf]6f 6\o'anfO{6 b}lgs 5 306f k|of]udf cfpF5g\ eg] Ps dlxgfdf slt 

 ljB't vkt xf]nf < k|lt o'lg6 ?=10 sf b/n] Ps dlxgfsf] dxz'n slt a'emfpg'  

 knf{ < 

 lbOPsf],  

 s_  cfO/g 

  ;fdYo{ (P) = 750 w = 
750

1000
 = 0.75kw  

  ;do (t) = 2 306f 

  pks/0f ;ª\Vof (N) = 1 cf]6f 

  ljB't vkt (E) = ?  

  ;"qcg';f/, 
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  ljB't vkt = N × p × t 

    = 1×0.75×2  = 1.5 kwh 

 v_  lx6/ 

  ;fdYo{ (P) = 1000 w = 
1000

1000
 = 1kw  

  ;do (t) = 2 306f 

  pks/0f ;ª\Vof (N) = 2 cf]6f 

  ljB't vkt (E) = ?  

  ;"qcg';f/, 

  ljB't vkt  = N × p × t 

     = 2×1×2  = 4 kwh 

 u_  6\o'anfO6 

  ;fdYo{ (P) = 40 w = 
40

1000
 = 0.04kw  

  ;do (t) = 5 306f 

  pks/0f ;ª\Vof (N) = 5 cf]6f 

  ljB't vkt (E) = ?  

  ;"qcg';f/, 

  ljB't vkt  = N × p × t 

     = 5×0.04×5 = 1 kwh 

  Ps lbgsf] hDdf ljB't vkt  = 1.5 + 4 + 1 

       = 6.5 kwh 

  Ps dlxgfsf] ljB't vkt   =  6.5x 30 =195 kwh 

 

  xfdLnfO{ yfxf 5, 1 o'lg6sf] dxz'n ?= 10 k5{ .  

  195 o'lg6sf dxz'n a/fa/?=10 ×195 = ?= 1950 

 



 113  

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

ljB't dfgj hLjgsf] ckl/xfo{ cª\u /x]sf] 5 . cfw'lgs ;"rgf tyf ;~rf/ k|0ffnLsf 

pks/0fx¿ ;~rfngdf of] cTofjZos phf{sf] ;|f]t xf] eg] 3/, snsf/vfgf cflbdf klg 

o;sf] k|of]u ;lhnf], ;'ne / ;'/lIft x'G5 . ljB't k|of]udf ;lhnf] / nfebfoL eP klg 

o;sf] k|of]udf xfdLn] y'k|} ;''/Iff ;fjwfgLx¿ ckgfpg'k5{ . tL ;fjwfgLx¿nfO{ oxfF a'Fbfut 

¿kdf lbOPsf] 5 .  

1.  cf]l;nf] / lr:ofg ePsf] 7fpFdf ljB't h8fg ug'{ x'Fb}g .  

2. ljB't h8fg ubf{ k|of]u x'g] tf/ u'0f:t/Lo / /fd|/L OG;'n]6 ul/Psf] x'g'k5{ . 

3. Knu, l:jr / ;s]6x¿ u'0f:t/Lo x'g'k5{ . oL ;fdu|Lsf] h8fg alnof] ug'{k5{ / sxL 
 k'm6] jf rls{Pdf t'?Gt k|lt:yfkg ug'{k5{ . 

4. k|To]s t@f, sf]7fsf @flu km?s km?s ˆ>"h ?fVg'k5{ .  

5. kfj/ ;ls{6 / aQLsf] ;ls{6 cnu cnu x'g'k5{ . 

6. ljB'tsf] vkt cg';f/ pko'Qm Ifdtfsf k\mo'hx¿ k|of]u ug'{k5{ . 

7. gfª\uf] / tf/ ufFl;Psf] 7fpFdf OG;'n]g 6]k nufpg' k5{ . 

8. :jLr / k\mo'hnfO{ hlxn] klg nfOe nfOgdf hf]8\g'k5{ .  

9. sxLF st} ;d:of ePdf ljB'tdf sfd ug]{ bIf JolQm af]nfpg'k5{ . cfk}m cl3 ;/]/ 
 ghfg]sf] sfd ug{ vf]Hg' x'Fb}g . 

10. ljB'tsf] sfd ubf{ /a/ tyf Knfl:6ssf h'Qf, k~hf cflb nufpg'k5{ . 

11. leh]sf] jf lr;f] xftn] ljB'tLo pks/0f afNg] lgefpg] ug'{ x'Fb}g .  

12. ;a} ljB'tLo pks/0fx¿fO{ cly{ª\u ug'{k5{ . 

13. ;6{ ;ls{6 ePdf t'?Gt d'Vo :jLr lgefpg'k5{ .  

14. ljB't nfOgdf cfunfuL eP cfuf] lgefpg kfgL k|of]u ug'{ x'Fb}g .  
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;f/f+z 

1. Tof] j:t' h;n] r'DasLo j:t'nfO{ cfsif{0f u5{,To;nfO{ r'Das elgG5 . 

2. r'Dassf] jl/kl/sf] If]q hxff;Dd To;n] csf]{ r'Dassf jf r'DasLo j:t'nfO{ c;/ 
 ug{ ;S5, To;nfO{ r'DasLo If]q elgG5 .  

3. r'Dassf] pQ/L w'|jaf6 z'? eO{ blIf0fL w'|jdf uP/ 6'ª\lug] r'DjsLo If]q leq 
 sDkf;sf] pQ/ w'|jn] k5\ofPsf] jqmkynfO{ r'DasLo an/]vf elgG5 .  

4. ef}uf]lns w'|j / r'DasLo w'|j aLr aGg hfg] sf]0fnfO{ lbskft elgG5 .  

5. s'g} klg 7fpFdf l8klg8nn] lIflth;Fu agfPsf] sf]7fnfO{ cjkft (Angle of dip) 
 elgG5 .  

6. ;'rfnsdf x'g] On]S6«f]gsf] k|jfxnfO{ g} wf/f ljB't elgG5 . of] Ps k|sf/sf] zlSt xf] 
. 

7. ljB't zlStnfO{ cGo zlStdf kl/0ft ug{] k|lj|mofnfO{ g} ljB'tsf] c;/ elgG5 .  

8. ljB't zlStaf6 tfk zlSt k}bf x'g] k|lj|mofnfO{ ljB'tsf] tfk c;/ elgG5 . lx6/, 
 ljB't s]6\nL, Odz{g lx6/, cfO/g cflb ljB'tsf] tfk c;/df cfwfl/t pks/0f x'g\ .  

9. ljB't zlStnfO{ k|sfz zlStdf ¿kfGt/ ug]{ k|lj|mofnfO{ ljB'tsf] k|sfz c;/ elgG5 
.  lkm@f=]G6 ;QL, ˆ@f]l?;]G6 ;QL cflb@] k|sfBsf] tfk c;?sf] cfwf?=f sf= u5{g .  

10. ljB'taf6 r'DasLo zlSt pTkGg ug{] k|lj|mofnfO{ ljB'tsf] r'asLo c;/ elgG5 . 
 ljB't r'Das ljB'tsf] oxL c;/sf] cfwf/df aGb5 .  

11. r'DasLo If]qleq /x]sf] ;'rfns tf/df ljB't k|jfx ubf{ pSt tf/df rfn pTkGg  
 x'G5 . o;nfO{ g} df]6/ c;/ elgG5 .  

12. cfjZostf cg';f/ 8fO/]S6 (DC) nfO{ cN6/g]l6ª s/]G6 (AC) df / cN6/g]l6ª 
s/]G6  (AC) nfO{ 8fO/]S6 s/]G6 (DC) df kl/0ft ug]{ ljB'tLo pks/0fnfO{ OGe/6/ elgG5 
.  

13. Aof6«L / Aof6«L h8fg ul/Psf pks/0fnfO{ rfh{ ug{ k|of]u x'g] ljB'tLo pks/0fnfO{ 
 rfh{/ elgG5 .  

14. cN6/g]l6ª OPdPkm (emf) sf] dfqf 36a9 ug]{ ljB'tLo pks/0fnfO{ 6«fG;kmd{/ 
 elgG5 . 6«fG;kmd{/ @ vfnsf x'G5g\ – :6]k8fpg 6«fG;kmd{/ / :6]k ck 6«fG;kmd{/ .  

15. ljB't vkt lgsfNg lgDg ;"q k|of]u x'G5 .  

        ljB't vkt Ö pks/0f ;ª\Vof × ;fdYo{ × ;do 
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cEof; 

1.  ;xL pQ/df uf]nf] 3]/f nufpg'xf];\ .  

 -s_  lkmnfd]G6 aQLsf] sfo{ Ifdtf slt 5 < 

   (i) 10%    (ii) 30%  

   (iii) 70%    (iv) 90 % 

 -v_  tnsf dWo] s'g pks/0f ljB'tsf] tfk c;/df cfwfl/t xf] < 

   (i) ljB't 306L    (ii) 8fOgfdf]  

   (iii) ljB't kª\vf   (iv) ljB't s]6\nL 

 -u_  lkmnfd]G6 aQLleq tnsf dWo] s'g UofF; eg'{ x'Fb}g < 

   (i) gfO6«f]hg    (ii) xfjf   

   (iii) cfu{g     (iv) lxlnod 

 -3_  1kwh a/fa/ slt h'n x'G5 < 

   (i) 4.2J     (ii) 5.6×10
6
J   

   (iii) 6×10
24

J    (iv) 3.6 × 10
6
J 

 -ª_  tnsf dWo] s'g pks/0fn] ljB't ;l~rt u5{ < 

   (i) OGe6{/    (ii) Aof6«L  

   (iii) 6«fG;kmd{/   (ii) ljB't 306L 

2. km/s n]Vg'xf];\ .  

 s_  ljB't df]6/ / h]g]/]6/ 

 v_  :6]kck 6«fG;kmd{/ / :6]k8fpg 6«fG;kmd{/ 

 u_  lkmnfd]G6 aQL / ˆnf]l/;]G; aQL 

 3_  cjkft / lbskft  

 ª_  8fOgfdf] / h]g]]/]6/ 

3.  tnsf k|Zgx¿sf] hjfkm lbg'xf];\ .  

s_  r'Dassf @ j6f u'0fx¿ n]Vg'xf];\ .  
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v_  r'DasLo jn /]vf s]nfO{ elgG5 < 

u_  r'DasLo If]q s]nfO{ elgG5 < r'Dassf] zlSt / r'DasLo If]qaLr s:tf] ;DaGw 

 5 < 

3_  ljB't s]nfO{ elgG5 < o;sf # j6f pkof]lutf n]Vg'x]f;\ .  

ª_  ljB'tsf] c;/ eg]sf] s] xf] < s'g} # j6f c;/sf] gfd n]Vg'xf];\ . 

r_  tfk c;/ / k|sfz c;/df cfwfl/t @.@ j6f pks/0fsf] gfd n]Vg'xf];\ .  

5_  ljB't 306Ln] s;/L sfd u5{ < jofg ug'{xf];\ . 

h_  h]g]/]6/ s]nfO{ elgG5 < o;af6 a9L ljB't pTkfbg ug]{ # j6f tl/sf n]Vg'xf];\ .  

em_  ljB'tsf] df]6/ c;/ eg]sf] s] xf] < o;df cfwfl/t # j6f pks/0fsf] gfd 

 n]Vg'xf];\ .  

`_  OGe6{/ s]nfO{ elgG5 . of] lsg pkof]uL 5 < 

6_  Ps lsnf]jf6 cfj/ eg]sf] s] xf] < 

4.  sf/0f lbg'xf];\ .  

s_   lxl6ª Olnd]G6 agfpg gfOqmf]d tf/ k|o]fu x'G5 .  

v_   lkmnfd]G6 aQLdf lgliqmo UofF; el/G5 .  

u_   lkmnfd]G6 aQLdf 6ª\u:6]g lkmnfd]G6 /flvPsf] x'G5 .  

3_   z'?df dxª\uf] k/] klg k|of]u ub}{ hfFbf lkmnfd]G6 aQLeGbf ˆnf]l/;]G; aQL ;:tf] 

  k5{ .  

ª_   8fOgfdf] nufPsf] ;fOsn hlt hf]8n] u'8\of] To;sf] lrd plQ rxlsnf] aN5 . 

r_   6«fG;km/d/sf] k|fOd/L SjfOndf tf/sf kmGsf w]/} ;ª\Vofdf /fVg'k5{ . 

5. tnsf] lrq x]/L ;f]lwPsf k|Zgx¿sf] hjfkm lbg'xf];\ .  

      i)  lrqdf ljB'tsf] s'g c;/ b]vfO{sf] 5  < 

         ii)   of] c;/df cfwfl/t yk 2 j6f pks/0fsf] gfd n]Vg'xf];\ .  

         iii)   lrqdf 'A' n] b]vfOPsf] efunfO{ s] elgG5 < of] s'g kbfy{n] ag]sf] x'G5 < 

 

 

A 
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6.  tnsf ul0ftLo ;d:ofx¿ xn ug'{xf;\ .  

s_   k|fOd/L ef]N6]h 220v ePsf] Pp6f 6«fG;kmd{/df k|fOd/L kmGsf 5000 5g\ eg] 

55v ;]s]G8/L ef]N6]h lgsfNg ;]s]G8/L kmGsf slt x'g'k5{ <[1250 kmGsf] 

-v_  s'g} 6«fG;kmd{/df k|fOd/L kmGsf 2500 / ;]s]G8/L kmGsf 7500 5g\ . olb 

To;af6 lg:sg] ;]s]G8/L ef]N6]h 720v 5 eg] k|fOd/L ef]N6]h slt xf]nf < 

[240v] 

-u_  s'g} 6«fG;kmd{/df k|fOd/L kmGsf eGbf ;]s]G8/L kmGsf b'O{ u'0ff a9L 5g\ . olb 

;]s]G8/L ef]N6]h 240v eP k|fOd/L ef]N6]h slt xf]nf < [120v] 

-3_  s'g} 3/df 100w sf 4 j6f lrd b}lgs 3 306f, 40w sf 5 j6f 6\o'jnfO6 

b}lgs 10 306f / 750w sf] Pp6f cfO/g b}lgs 2 306f k|of]udf cfpF5g\ eg] 1 

dlxgfsf] ljB't vkt slt xf]nf < ljB't dxz'n k|lt o'lg6 ? 9 5 eg] Ps 

dlxgfdf slt dxz'n a'emfpg' knf{ < [ljB't vky = 141 o'lg6, dxz'n = ?= 

1269] 

 

kl/of]hgf sfo{  

2. Pp6f lau|]sf] ljB'tLo pks/0faf6 6«fG;kmd{/ lemSg'xf];\= . o;nfO{ vf]n]/ o;sf 

 efux¿ x]g'{xf];\ . cfk\mgf cjnf]sg / cg'ejx¿ ;d]6]/ Pp6f k|ltj]bg tof/ ug'{xf];\ .  

2. glhs}sf] ljB't ;fdu|L k;ndf hfg'xf];\ / dfly pNn]lvt ljB'tLo pks/0fx¿ 

 cjnf]sg ug'{xf];\   .  ;d"xdf 5nkmn u/L Pp6f k|ltj]bg tof/ ug'{xf];\ . 

3. jfO;fOsn 8fOgfdf], lau|]sf] ljB'tLo kª\vf vf]n]/ To;sf efux¿ cjnf]sg ug'{xf];\ . 
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tkfO{Fsf] jl/kl/ s:tf s:tf j:t' 5g\ < tL j:t' s]af6 ag]sf xf]nfg\ < xfd|f] jl/kl/ kfgL, 

g"g, cNsf]xn, ;'g, rfFbL, tfdf, kmnfd cflb ljleGg kbfy{ kfOG5g\ . lk08 / cfotg x'g] oL 

j:t' g} kbfy{ x'g\ . oL kbfy{x¿ dWo] s'g} kbfy{ tTj x'g\ eg] s'g} kbfy{ of}lus x'g\ . xfn;Dd 

92 k|fs[lts / 26 cf]6f s[lqd u/L s'n 118 j6f tTjx¿ kQf nflu;s]sf 5g\ . tL tTjx¿ 

cfk\mgf] u'0f / k|s[lt cg';f/ km/s km/s 5g\ . log} tTjx¿sf] ;+of]hgaf6 cgluGtL 

of}lusx¿ aG5g\ . 

tTj / of}lus (Element and Compound) 

;'g, rfFbL, clS;hg cflb Ps} vfn] k/df0f'x¿af6 ag]sf x'G5g\ . oL kbfy{nfO{ cGo kbfy{df 

6'q\mofpg ;lsFb}g . Ps} k|sf/sf k/df0f'af6 ag]sf tyf cGo kbfy{df 6'q\mofpg g;lsg] 

kbfy{nfO{ tTj (element) elgG5 . tTjx¿ z'4 kbfy{ x'g\ . tTjsf] ;a}eGbf ;fgf] s0fnfO{ 

k/df0f' (atom) elgG5 . k/df0f'x¿ On]S6«f]g, k|f]6f]g / Go'6«f]g nufotsf kf/df0fljs s0f 

ldn]/ ag]sf x'G5g\ . ;'g, rfFbL, clS;hg, ;Nkm/, cfof]l8g, ds{/L cflb tTjsf pbfx/0fx¿ 

x'g\ . 

ljleGg tTjx¿ ldn]/ of}lus aGb5g\ . b'O{ jf ;f]eGbf a9L tTjx¿sf aLrdf /f;folgs 

k|ltlqmof eO{ aGg hfg] kbfy{nfO{ of}lus (compound) elgG5 . cfk\mgf u'0fx¿ oyfjt 

sfod /fv]sf] of}lussf] ;aeGbf ;fgf] s0fnfO{ c0f' (molecule) elgG5 . kfgL, g'g, lrgL, 

cNsf]xn, ;f]8f cflb of}lussf pbfx/0f x'g\ . of}lussf] u'0f To;df ;lDdlnt tTjsf] 

u'0feGbf ljNs'n km/s x'G5g\ . ;f]l8od / Snf]l/g ldn]]/ aGg] ;f]l8od Snf]/fO8sf] u'0f 

;f]l8od / Snf]l/g eGbf km/s x'G5 .  

 

tTjx¿sf] juL{s/0f (Classification of elements) 
 

ljlzi6 p2]Zo (Specific Objectives) 

o; kf7sf] cGTodf lzIffyL{x¿ lgDg s'/fdf ;Ifd x'g'x'g]5 M 

s_  tTj / of}lussf] kl/efiff atfpg,  

v_  of}lussf] c0f';"q n]Vg,  

u_  d]]G8]lne / cfw'lgs k]l/of]l8s tflnsfsf] ljz]iftf atfpg,  

3_  ;j;]nsf] cfwf/df tTjsf] On]S6«f]g ljGof; n]Vg,  

ª_  tTjx¿sf] ;lqmotfaf/] cfwf/ ;lxt JofVof ug{ .  

 

kf7 

& 
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lj|mofsnfk &=! 

kfgL, g'g, lrgL, cNsf]xn s'g s'g tTj ldn]/ ag]sf 5g\ . k':ts jf OG6/g]6df vf]hL u/L 

kQf nufpg'xf];\ .  

k/df0f'sf] ;+/rgf (Structgure of atom) 

d'Votof k/df0f' On]S6«f]g, k|f]6f]g / Go'6«f]g h:tf k/df0fljs s0fx¿ ldn]/ ag]sf] x'G5 . 

k|f]6f]g / Go'6«f]g k/df0f'sf] Go'lSno;df /x]sf x'G5g\ eg] On]S6«f]gx¿ Go'lSno;sf] jl/kl/ 

ljleGg ;]n -sIf_ df 3'ld/x]sf x'G5g\ . 

                                

                        lrq g+= 7.1: sfa{g k/df0f' 

x/]s ;]n ljleGg cfsf/sf ;j;]nx¿ ldn]/ ag]sf] x'G5 . h:tf] ls s-;a;]n uf]nfsf/ x'G5 

eg] p-;a;]n 8d? (dumb bell) cfsf/sf] x'G5 . ;a;]nx¿ rf/k|sf/sf x'G5g\ . tL s, p, 

d / f x'g\ .  

 

    s_ s- ;a;]n                     v_ p-;a;]n 

lrq g+= 7.2 : ;j;]nx¿ 

go'lSno; 
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K ;]ndf Pp6f dfq ;a;]n x'G5 eg] L- ;]ndf @ jf ;a;]n x'G5g\ . To;}u/L M-;]ndf 3 

cf]6f ;a;]n / N- ;]ndf 4 cf]6f ;a;]n x'G5g\ .  

;]n K L M N 

;a;]n s s / p s, p / d s, p, d /f 

 ;a;]ndWo] s-;a;]ndf 1 cf]6f clj{6n x'G5 eg] p-;a;]ndf 3 cf]6f, d-;a;]ndf 5 

 cf]6f / f ;]ndf 7 cf]6f clj{6N; x'G5g\ .  

  s     p   d   f 

                   

Pp6f clj{6ndf a9Ldf 2 cf]6f On]S6«f]g c6fpF5g\ . To;}n] s-;a;]ndf 2, p-;a;]ndf 

6, d-;a;]ndf 10 / f-;a;]ndf a9Ldf 14 cf]6f On]S6«f]g c6fpF5g\ .  

;]n K L M N 

;a;]n s s p s p d s p d f 

clj{6n 1 1 3 1 3 5 1 3 5 7 

On]S6«f]g ;ª\Vof 2 2 6 2 6 10 2 6 10 14 

hDdf 2 8 18 32 

oxL cfwf/df K-;]n, L-;]n, M-;]n / N-;]nsf] clwstd On]S6«f]g c6fpg] Ifdtf 

2, 8, 18 / 32 ePsf] xf] . ;]nx¿sf] On]S6«f]g c6fpg ;Sg] Ifdtf lgsfNg 2n
2
 sf] 

;"q k|of]u ul/G5 . o;nfO{ 2n
2 
sf] lgod elgG5 .  

 ;]nx¿sf] On]S6«f]g c6fpg ;Sg] Ifdtf Ö 2n
2
 

klxnf] ;]n, n=1 bf];|f] ;]n, n=2 t];|f] ;]n, n=3 rf}yf] ;]n, n=4 

2n
2
  = 2x1

2 

         
 = 2x1 

       = 2 

2n
2
  = 2x2

2 

         
 = 2x4 

       = 8 

2n
2
  = 2x3

2 

         
 = 2x 

       = 18 

2n
2
  = 2x4

2 

         
 = 2x16 

       = 32 
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On]S6«f]lgs ljGof; (Electronic Configuration) 

k/df0f' /x]sf On]S6«f]gx¿ Go'lSno;sf jl/kl/ /x]sf ;]n tyf ;a;]ndf lglZrt lgoddf 

cfwfl/t eP/ ljt/0f x'g] tl/sfnfO{ On]S6«f]lgs ljGof; elgG5 . ;a;]nsf] cfwf/df 

On]S6«f]gsf] ljGof; ubf{ lgDg tl/sf ckgfpg' k5{ .  

s_  klxn] ;]n ;ª\Vof n]Vg] . (1, 2, 3, 4 cflb_ 

v_  To;kl5 ;a;]n n]Vg] . (s, p, d / f) 

u_  ;a;]nsf] ;ª\s]t dfly (superscript) On]S6«f]g ;ª\Vof n]Vg] .  

 pbfx/0fsf] nflu sfa{gsf] On]S6«f]g ljGof; x]/f}+ M 

 
1s

2

K
  
2s

2
2p

2

L
 

;]n / ;a;]nsf] cfwf/df z'?sf 20 j6f tTjsf] On]S6«f]lgs ljGof; tn tflnsfdf lbOPsf] 

5 .  

kf/df0fljs 
;ª\Vof tTjsf] gfd 

On]S6«f]lgs ljGof; 
;an;]nsf] cfwf/df ;+o'Hotf ;]nsf] cfwf/df 

K L M N 

1 xfO8«f]hg 1    1s
1 1 

2 lxlnod 2    1s
2 0 

3 lnlyod 2 1   1s
2
2s

1 1 

4 a]l/lnod 1 2   1s
2
2s

2 2 

5 af]/f]g 2 3   1s
2
2s

2
2p

1 3 

6 sfa{g 2 4   1s
2
2s

2
2p

2 4 

7 gfO6«f]hg 2 5   1s
2
2s

2
2p

3 3 

8 clS;hg 2 6   1s
2
2s

2
2p

4 2 

9 ˆnf]l/g 2 7   1s
2
2s

2
2p

5 1 



 122  

kf/df0fljs 
;ª\Vof tTjsf] gfd 

On]S6«f]lgs ljGof; 
;an;]nsf] cfwf/df ;+o'Hotf ;]nsf] cfwf/df 

K L M N 

10 lgof]g 2 8   1s
2
2s

2
2p

6 0 

11 ;f]l8od 2 8 1  1s
2
2s

2
2p

6
3s

1 1 

12 DofUg]l;od 2 8 2  1s
2
2s

2
2p

6
3s

2 2 

13 P]n'ldlgod 2 8 3  1s
2
2s

2
2p

6
3s

2
3p

1 3 

14 l;lnsg 2 8 4  1s
2
2s

2
2p

6
3s

2
3p

2 4 

15 kmf]:kmf]/; 2 8 5  1s
2
2s

2
2p

6
3s

2
3p

3 3 

16 ;Nkm/ 2 8 6  1s
2
2s

2
2p

6
3s

2
3p

4 2 

17 Snf]l/g 2 8 7  1s
2
2s

2
2p

6
3s

2
3p

5 1 

18 cfu{g 2 8 8  1s
2
2s

2
2p

6
3s

2
3p

6 0 

19 kf]6fl;od 2 8 8 1 1s
2
2s

2
2p

6
3s

2
3p

6
4s

1 1 

20 SoflN;od 2 8 8 2 1s
2
2s

2
2p

6
3s

2
3p

6
4s

2 2 

 

lj|mofsnfk 7.2 

xfO8«f]hgb]lv SoflN;od;Ddsf ;a} tTjsf] ;]n / ;a;]nsf cfwf/df x'g] On]S6«f]lgs 

ljGof;sf] tflnsf rf6{ k]k/df tof/ ug'{xf];\ .  

;+o'Hotf (Valency) 

k/df0f'x¿ aLrdf /f;folgs k|ltlqmof eO{ of}lus aGbf tTjsf k/df0f'x¿sf] ;+of]hg Ifdtf 

km/s km/s x'G5 . of}lus aGbf k/df0f'sf] ;+of]hg ug]{ IfdtfnfO{ ;+o'Hotf (valency) 

elgG5 . tTjsf] ;+of]hg Ifdtf To;sf] ;aeGbf aflx/L ;]ndf /x]sf On]S6«f]g ;ª\Vofdf e/ 

kb{5 . To;}n] k/df0f'sf] ;aeGbf aflx/L ;]nnfO{ ;+o'Hotf ;"rs ;]n (valence shell) 

elgG5 . tnsf] tflnsf x]/f}+ .  
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tTj Na Mg Al Si P S Cl Ar 
;]nsf] ljGof; 2,8,1 2,8,2 2,8,3 2,8,4 2,8,5 2,8,6 2,8,7 2,8,8 
clGtd ;]nsf] On]S6«f]g 

;ª\Vof 
1 2 3 4 5 6 7 8 

;+o'Hotf 1 2 3 4 3 2 1 0 

;+o'Hotf 'o' x'g] tTjx¿n] /f;folgs k|ltlqmofdf efu lnFb}gg\ lsgeg] logsf] clGtd ;]n 

k"0f{ x'G5 . oL tTjx¿nfO{ lgis[o tTj (noble element/inert element) elgG5 .  

s'g} s'g} tTjn] PseGbf a9L ;+o'Hotf b]vfpF5g\ . olb /f;folgs k|ltlqmofdf efu lnFbf 

tTjsf] clGtd ;]nsf On]S6f«gn] dfq efu lnP eg] To;sf] Pp6f dfq ;+o'Hotf x'G5 . olb 

;o'Hotf ;"rs ;]n eGbf leqsf] ;]nsf] On]S6«f]gn] ;d]t /f;folgs k|ltlqmofdf efu lnP 

eg] To:tf] tTjn] Ps eGbf a9L ;+o'Hotf -ax' ;+o'Hotf_ b]vfpF5 .  

tTjsf] gfd kmnfd (Fe) tfdf (Cu) ;'g (Ag) n]8 (Pb) 
;+o'Hotf 2 / 3 1 / 2 1 / 3 2 / 4 

/]l8sn (Radical) 

rfh{o'Qm k/df0f' / k/df0f' ;d"xnfO{ /]l8sn elgG5 . s]xL /]l8sn / ltgsf] ;+o'Hotf tn 

tflnsfdf lbOPsf] 5 .  

;+o'Hotf 1 x'g] /]l8sn ;+o'Hotf 2 x'g] /]l8sn ;+o'Hotf 3 x'g] /]l8sn  

gfd ;ª\s]t gfd ;"q gfd ;"q 

xfO8«f]S;fO8 OH
– 

sfaf]{g]6 CO3
– – 

km:km]6 PO4
– – –  

Pdf]lgod NH4
+ 

;Nk]m6 SO4
– –   

gfO6«fO6 NO2
– 

;NkmfO6 SO3
– –   

gfO6«]6 NO3
–     

Snf]/]6 ClO3
–     

afOsfaf]{g]6 HCO3
–     

afO;Nk]m6 HSO4
–     
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c0f';"q (Molecular formula) 

tTjsf  k/df0f'x¿sf] ;+of]hg x'Fbf of}lussf] c0f' aGb5 . o;/L ag]sf of}lussf] c0f'nfO{ 

hgfpg ;ª\s]t k|of]u ul/G5 . oL ;ª\s]t tTjsf] ;ª\s]t / ;ª\Vofsf] ;+of]hgaf6 agfOG5 . 

of}lussf] c0f'nfO{ hgfpg] k/df0f'x¿sf] ;ª\s]t ;d"xnfO{ g} c0f';"q elgG5 . s]xL of}lussf 

c0f';"qx¿ x]/f}F .  

of}lussf] gfd kfgL vfg] g'g n'ufw'g] ;f]8f xfOSnf]l/s cDn vfg] ;f]8f 

c0f';"q H2O NaCl Na2CO3 HCl NaHCO3 

c0f';"q n]Vt] tl/sf  

s'g} klg of}lussf] c0f';'q n]Vg xfdL ;+o'Hotf ;f6k]m/ ljlw (valency criss cross 

method) ckgfpg ;S5f} . o; ljlwdf lgDg r/0f 5g\ . pbfx/0fsf] nflu SoflN;od 

Snf]/fO8sf] c0f'nfO{ x]/f}F . SoflN;od Snf]/fO8sf] c0f' SoflN;od / Snf]l/g k/df0f'sf] 

;+of]hgaf6 aGb5 .  

!=  of}lussf] c0f'df ;fd]n tTj jf /]l8snsf] ;ª\s]t n]Vg] .  

 Ca  Cl 

@=  ;ª\s]tsf] l7s dfly tTjsf] ;+o'Hotf n]Vg] .  

 2    1 

 Ca
  

Cl 

#=  tTj jf /]l8sn aLrdf ;+o'Hotf ;f6fk]m/ ug]{ .  

 2        1 

 Ca
   

Cl 

$=  ;+o'Hotf ;f6fk]m/ kl5 ;ª\s]t / ;+o'Hotf ;Fu} n]Vg] .  

 Ca1Cl2 

%=  s'g} tTj jf /]l8snsf] ;+o'Hotf 1 eP o;nfO{ x6fpg] . olb b'j}sf] ;+o'Hotf s'g} 

 ;femf  cª\sn] efu hfG5 eg] efu u/]/ efukmn n]Vg] .  

 CaCl2 
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 o; ljlwaf6 yk s]xL of}lussf] c0f';"q n]vf}+ .  

 -s_  Pn'ldlgod cS;fO8    

  

3

Al
   

2

O
  

  Al2
  

O3 –––– Al2O3 

 v_  DofUg]l;od cS;fO8 

   

2

Mg
     

2

O
  

  Mg2
    

O2 –––– Mg2O2 ––––  MgO 

 -u_  kf]6fl;od sfaf{]g]6 

   

1

K
          

2

CO3
   

  K2
           

(CO3)1 –––– K2CO3 

 

tTjx¿sf] juL{s/0f (Cassification of Elements) 

k|fs[lts / s[lqd u/L clxn];Dd 118 j6f tTjx¿ kQf nflu;s]sf 5g\ . gofF gofF tTTjx¿ 

kQf nfUb} hfFbf ltgLx¿sf] 5'§f5'§} cWoog sl7g / hl6n x'Fb} uof] . o;sf] lg/fs/0fsf nflu 

ldNbf h'Nbf ef}lts tyf /f;folgs u'0f ePsf tTjx¿nfO{ Pp6f ;d"xdf /fvL To;sf] 

cWoognfO{ ;/n agfpg] k|oTg ul/of] . nuftf/sf] nfdf] k|oTgkl5 j}1flgsx¿ tTjx¿sf] 

u'0fsf] cfwf/df ltgnfO{ ;d"xLs[t u/L tflnsf lgdf{0f ug{ ;kmn eP . Tof] tflnsf g} 

k]l/of]l8s tflnsf xf] . ldNbfh'Nbf u'0f ePsf tTjnfO{ Pp6} ;d"xdf kg]{ u/L ldnfP/ 

/flvPsf] tTjx¿sf] tflnsfnfO{ k]l/of]l8s 6]an elgG5 . tTjx¿sf] u'0fsf] ;dfgtf / 

leGgtfsf cfwf/df tTjx¿nfO{ ljleGg ;d"xdf Jojl:yt ug]{ sfdnfO{ tTjx¿sf] juL{s/0f 

elgG5 . tTjx¿sf] juL{s/0f cGtu{t oxfF xfdL d]G8]lne k]l/of]l8s tflnsf / cfw'lgs 

k]l/of]l8s tflnsfaf/] cWoog ub{5f}+ .  

d]G8]lne k]l/ofl8s tflnsf (Mendeleev Periodic Table) 

tTjx¿sf] juL{s/0fsf] k|oTgsf] qmddf ;g\ 1869 df /l;og j}1flgs lbldqL d]8lnen] 

kf/df0fljs ef/sf] cfwf/df tTjx¿sf] juL{s/0f u/L Pp6f tflnsf lgdf{0f u/] . ToxL 

tflnsfnfO{ d]G8]lne k]l/of]l8s tflnsf elgG5 . of] tflnsf lgdf{0f ug{ pgn] Pp6f 



 126  

k]l/of]l8s lgod k|ltkfbg u/] . o; lgod  cg';f/ ætTjx¿sf] ef}lts / /f;folgs u'0f tL 

tTjx¿sf] kf/df0fljs ef/sf] cfjlws sfo{:j¿k -k]l/of]l8s kmª\S;g_ x'G5g\ .Æ o; 

lgodnfO{ d]G8]lnesf] k]l/of]l8s lgod elgG5 . o; lgod cg';f/ olb tTjx¿nfO{ 

ltgLx¿sf] kf/df0fljs ef/sf] a9\bf] qmddf ldnfP/ /fVb} hfg] xf] eg] lglZrt cGt/fn kl5 

p:t} u'0f ePsf tTjx¿ bf]xf]l/Fb} cfpF5g\ .  

 

lrq g+= 7.3 d]G8]lne k]l/of]l8s tflnsf 

d]G8]lnesf] k]l/of]l8s tflnsfdf tTjx¿ t];f]{ nx/ / 7f8f] nx/df /flvPsf 5g\ . k]l/of]l8s 

tflnsfsf] t];f]{ nx/ (horizontal rows) nfO{ lkl/o8 elgG5 . To;}u/L k]l/of]l8s 

tflnsfsf] 7f8f] nx/ (vertical column) nfO{ u|'k (group) elgG5 . d]G8]lnen] cfkm\gf] 

tflnsfdf kQf nfUg afFsL tTjx¿sf nflu vfnL :yfg ;d]t  5f]8]sf lyP .  

d]G8]lne k]l/of]l8s 6]ansf ljz]iftfx¿ 

1. of] k]l/of]l8s tflnsf klxnf] j}1flgs / Jojl:yt k]l/of]l8s tflnsf lyof] h;n] 
 tTjsf] cWoognfO{ ;xh u/fof] . 

2. o;n] gofF / ljsl;t k]l/of]l8s tflnsfsf] vf]hLsf] af6f] lgdf{0f u¥of] .  

3. pgn] kQf nflu g;s]sf tTjx¿sf] nflu aLraLrdf vfnL :yfg 5f]8] / tL tTjsf] 
 ef}lts tyf /f;folgs u'0fx¿sf] eljiojf0fL u/] . kl5 ha tL tTj kQf nfu] tL 
 tTjn] d]G8]lneåf/f eljiojf0fL ul/Psf u'0fx¿;Fu ;dfgtf b]vfP . 
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4. o; k]l/of]l8s tflnsfsf] d2taf6 sltko tTjsf] kf/df0fljs ef/sf] q'l6 ;RofOof] 
.  

d]G8]lne k]l/of]l8s 6]ansf sdhf]/Lx¿ 

1. xfO8«f]hgsf] :yfg :ki6 x'g ;s]g . pgn] o;nfO{ ;d"x I df cNsfnL wft';Fu /fv] .  

2. cNsfnL wft' (Li, Na, K) / SjfOg]h d]6n (Cu, Ag, Au) nfO{ Pp6} ;d"xdf  /flvof] .  

3. o;n] cfO;f]6f]ksf nflu 7fpF lbg ;s]g .  

4. o;n] nfGyfgfO8\; / PlS6gfO8\;sf nflu 7fpF lbg ;s]g .  

5. kf/df0fljs ef/sf] cfwf/df qmd ldnfpFbf s]xL tTjx¿ unt :yfgdf /xg k'u] . 
 pbfx/0fsf nflu kf]6fl;od -kf=ef=_ 39 nfO{ cfu{g -kf=ef=_ 40 eGbf k5fl8 /flvof] .  

6. ;d"x VIII sf ltgj6f tTjnfO{ Pp6} ;]ndf /flvPsf] lyof] .  

cfw'lgs k]l/of]l8s tflnsf (Modern Periodic Table) 

d]G8]lnesf] tflnsfdf b]lvPsf sdL sdhf]/L x6fpg /;fog zf:qLx¿n] lgs} k|oTg u/] . o;} 

qmddf ;g\ 1913 df j}1flgs x]g/L df];n]n]] tTjx¿sf] u'0f kf/df0fljs ef/;Fu geO{ 

kf/df0fljs ;ª\Vofdf e/ k5{ eGg] s'/f kQf nufP . o;}df cfwfl/t eP/ pgn] gofF 

k]l/of]l8s lgod lbP . of] lgodfg';f/ ætTjx¿sf ef}lts / /f;folgs u'0fx¿ ltgLx¿sf] 

kf/df0fljs ;ª\Vofsf] cfjlws sfo{:j¿k (Periodic functions) x''G5g\ .Æ o; lgodnfO{ g} 

cfw'lgs k]l/of]l8s lgod elgG5 .  
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lrq g+= 7.4 cfw'lgs k]l/of]l8s tflnsf 

o;} lgodsf] cfwf/df cfw'lgs k]l/of]l8s 6]andf tTjx¿nfO{ ltgLx¿sf] kf/df0fljs 

;ª\Vofsf] a9\bf] qmddf /flvPsf] 5 . o; qmddf /fVbf Pp6} vfnsf u'0f ePsf tTTjx¿ Pp6} 

7f8f] dxndf kg{ uPsf 5g\ . To; 7f8f] dxnnfO{ u|'k elgG5 . To;}u/L t];f]{ nx/df /xg] 

tTjx¿df qmdzM km/skg x'Fb} hfG5 . o; tflnsfsf] t];f]{ nx/nfO{ lkl/o8 (period) 

elgG5 . cfw'lgs k]l/of]l8s tflnsfdf 9 j6f u'|k / 7 j6f lkl/o8 5g\ . 

cfw'lgs k]l/of]l8s 6]ansf d'Vo ljz]iftfx¿ lgDg adf]lhd 5g\ .  

1. o; tflnsfdf tTjx¿nfO{ ltgLx¿sf] kf/df0fljs ;ª\Vofsf] a9\bf] qmddf /flvPsf] 5 
.  

2. k]l/of]l8s tflnsfsf] 7f8f] dxnnfO{ u'|k elgG5 . cfw'lgs k]l/of]l8s tflnsfdf O, I, 

 II, III, IV, V, VI, VII / VIII u/L 9 cf]6f u'|k 5g\ . u'|k O / u'|k VIII df ;au'|k 
 5}gg\ . afFsL ;a} u'|kdf A / B ;au|'k /x]sf 5g\ . u'|k VIII df ltgcf]6f t];f]{ dxn 
 /x]sf 5g\ . oL hDd} u0fgf ubf{ cfw'lgs k]l/of]l8s 6]andf 18 cf]6f 7f8f] dxn 
/x]sf  5g\ .  

IA IIA IIIB IVB VB VIB VII VIII IB IIB IIIA IVA VA VIA VIIA O 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
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3. o; tflnsfdf 7 cf]6f lkl/of]8 5g\ . klxnf] lkl/of]8df 2 j6f dfq tTj 5g\ . 

o;nfO{  w]/} 5f]6f] lkl/of]8 elgG5 . bf];|f] / t];|f] lkl/of]8df k|To]sdf 8 j6f tTj 5g\ . 
oL  lkl/of]8nfO{ 5f]6f] lkl/of]8 elgG5 . rf}yf] / kfFrf} lkl/of]8df k|To]sdf 18 j6f tTj 
 /x]sf 5g\ . oL lkl/of]8nfO{ nfdf] lkl/of]8 elgG5 eg] 5}7f}+ lkl/of]8df 32 j6f tTj 
 /x]sf 5g\ . o;nfO{ w]/} nfdf] lkl/of]8 elgG5 . ;ftf}+ lkl/of]8nfO{ ck"0f{ lkl/of]8 
 (incomplete period) elgG5 .  

4. NofGyfgfO8\; / PlS6gfO8\; ;d"xsf tTjx¿nfO{ k]l/of]l8s tflnsfsf] k'5f/df 5'§} 
 ;d"x agfP/ /flvPsf] 5 . oL tTjnfO{ leqL ;+qmd0f tTj elgG5 .  

5. o; tflnsfdf wft', cw{wft' / cwft'nfO{ Pp6f qmddf ldnfP/ /flvPsf] 5 . 
k]l/of]l8s  6]a'nsf] ;aeGbf b]a|]lt/ ;lqmo wft' -cNsfnL wft'_ 5g\ eg] To;kl5 
cNsfnfO{g cy{  wft' 5g\ . b]a|]af6 bflxg]lt/ wft'hGo u'0f qmdzM 36\b} uO{ k]l/of]l8s 
6]ansf] ;aeGbf  bflxg]lt/ lgis[o tTj /x]sf 5g\ . ;lqmo wft' / cwft'sf aLrdf 
;+qmd0f wft'  (transition metals) 5g\ . cw{wft' (metalloid) nfO{ ;ª\qmd0f wft' / 
cwft'sf]  aLrdf /flvPsf] 5 . ;ª\qmd0f wft'x¿ sd ;lqmo 5g\ . wft' / cwft' b'j};Fu 
s]xL  ;dfgtf b]vfpg] tTjx¿nfO{ cw{wft' elgG5 . Si, Ge, As, Sb cflb cw{wft' x'g\ . 

wf
t' 

(M
et

al
s)

 

;+qmd0f wft' 

Transition metals c
w{w

ft
' 

M
et

ta
lo

id
s 
 

c
wf

t' 

N
o
n
 m

et
ta

l 

 

 

cfw'lgs k]l/of]l8s 6]ansf ljz]iftfx¿ M 

1. o; tflnsfn] xfO8«f]hgnfO{ u'|k IA df /fv]sf] 5 lsgeg] of] s-Ans tTj xf] h;sf] 

 s-;a;]n df 1 cf]6f On]S6«f]g 5 . cNsfnL wft'n] h:t} o;n] klg H+cfof]g lbG5 .  

2. cNsfnL wft' / SjfOg]h wft' 5'§} /flvPsf] 5 . cNsfnL wft' IA df 5g\ eg] 

SjfOg]h  wft' IB df 5g\ .  

3. kf/df0fljs ef/sf] a9\bf] qmddf /fVbf unt :yfgdf kg{ uPsf tTjx¿ h:tf] cfu{g 
/  kf]6fl;odsf] :yfg kf/df0fljs ;ª\Vofsf] a9\bf] qmddf /fVbf ldNg uof] . lgs]n / 
 sf]afN6df /x]sf] ;f] ;d:of klg x6\g uof] .  
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4. kf/df0fljs ;ª\Vofsf] cfwf/df /fVbf ;a} cfO;f]6f]kx¿ Pp6} :yfgx¿df /fVg  
 ;lsof] . d]G8]lnesf] tflnsfdf kg{ uPsf of] ;d:of ;dfwfg x'g k'Uof] . 

5. NofGyfgfO8\; / PlS;gfO8\;sf nflu k]l/of]l8s tflnsfsf] d'Vo c+zeGbf tn 5'§} 
 ;d"xsf] ¿kdf /flvof] .  

6. ;d"x VIII df /x]sf 3 j6f tTjnfO{ ltgj6f km/s km/s sf]7fdf /fvL Jojl:yt 
 ul/of] .  

cNsfnL wft', x]nf]hg / lgliqmo UofF; (Alkalimetals, Halogen, and Inertgases) 

k]l/of]l8s 6]ansf] u'|k IA df /x]sf tTjx¿ (Li, Na, K etc.) nfO{ cNsfnL wft' elgG5 . 
oL tTjx¿sf] clGtd ;]ndf Pp6f dfq On]S6«f]g ePsf]n] oL cToGt lqmofzLn -;lqmo_  

x'G5g\ . kfgL;Fu k|ltlqmof u/L s8f cNsfnL -Iff/_ agfpg] ePsfn] oL wft'x¿nfO{ cNsfnL 

wft' (alkali metals) elgPsf] 5 .  

tTjx¿ Li Na K 

On]S6«f]g ljGof; 2, 1 2, 8, 1 2, 8, 8, 1 

k]l/of]l8s tflnsfsf] u'|k VIIA df kg]{ tTjx¿nfO{ x]nf]hg (halogen) elgG5 . oL tTjx¿sf] 

clGtd ;]ndf 7 j6f On]S6«f]g ePsf]n] cGo tTTjaf6 Pp6f On]S6«f]g lnP/ cS6]6 k"/f ug{ oL 

tTj cToGt ;lqmo x'G5g\ . oL tTjnfO{ lqmofzLn cwft' (reative non-metals) elgG5 .  

tTjx¿ F Cl Br 

On]S6«f]g ljGof; 2, 7 2, 8, 7 2, 8, 18, 7 

k]l/of]l8s tflnsfsf] u'|k z"Go (o) df kg]{ tTjx¿nfO{ lgliqmo tTj elgG5 . oL tTjx¿sf] 

clGtd ;]n k"0f{ ePsf]n] logn] On]S6«f]g n]gb]g ub}{gg\ cyf{t\ /f;folgs k|ltlqmofdf efu 

lnFb}gg\ .  

tTjx¿ Ne Ar Kr 

On]S6«f]g ljGof; 2, 8 2, 8, 8 2, 8, 18, 8 

NofGyfgfO6\; / PlS6gfO8\; (Lanthanides and Actinides) 
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kf/df0fljs ;ª\Vof 57 ePsf] NofGyfgd b]lv kf/df0fljs ;ª\Vof 71 ePsf] n'6]l6od ;Ddsf 

tTjx¿x¿sf] ;d"xnfO{ NofGyfgfO8\; elgG5 . oL tTj u|'k IIIB / 5}7f}F lkl/o8df kb{5g\ . oL 

tTjx¿ 4f -Ansdf kb{5g\ . o;df NofGyfgd ;lxt 15 tTj /x]sf 5g\ .  

kf=;+= 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 

;ª\s]t La Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu 

kf/df0fljs ;ª\Vof 89 ePsf] PlS6lgod b]lv kf/df0fljs ;ª\Vof 103 ePsf] nfp/]lG;od 

;Ddsf tTjx¿sf] ;d"xnfO{ PlS6gfO8\; elgG5 . oL tTjx¿ u|'k IIIB / ;ftf}+ lkl/o8df 

kb{5g\ . oL tTjx¿ 5f- Ansdf kb{5g\ . o;df PlS6lgod ;lxt 15 tTj /x]sf 5g\ .  

kf=;+= 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 

;ª\s]t Ac Th Pa U Np Pu Am Cm Bk Cf Es Fm Md No Lr 

NofGyfgfO8\; / PlS6gfO8\;df 3 cf]6f ;]nx¿ ck"0f{ x'G5g\ . oL tTjnfO{ leqL ;+qmd0f tTj 

(Inner Transition metals) elgG5 .  

 

tTjsf] Ans (Blocks of elements) 

tTjx¿sf] On]S6«f]g ljGof; ubf{ clGtd On]S6«f]g s'g ;a;]ndf hfG5 eGg] cfwf/df 

tTjx¿nfO{ rf/cf]6f Ansdf afFl8Psf]5 . tLx'g\ M s-Ans, p-Ans, d-Ans / f-Ans .  

s-Ans tTjx¿ M tTjsf] On]S6«f]g ljGof; ubf{ clGtd On]S6«f]g s-;a;]ndf k:b5 eg] Tof] 

tTjnfO{ s-Ans tTj elgG5 . k]l/of]l8s 6]ansf u'|k IA / IIA df kg]{ tTjx¿ s-Ansdf 

kb{5g\ . oL tTjdf clGtd ;]n ck"0f{ x'G5 .  

p-Ans tTj M tTjsf] On]S6«f]g ljGof; ubf{ clGtd On]S6«f]g p-;a;]ndf k:b5 eg] Tof] 

tTjnfO{ p-Ans tTj elgG5 . k]l/of]l8s tflnsfsf] IIIA, IVA, VA, VIA, VIIIA / 'O' 

u|'ksf tTjx¿ p-Ans tTjx¿ x'g\ . oL tTjdf clGtd Pp6f ;]n ck"0f{ x'G5 . t/ 'O' u|'ksf 

tTjdf clGtd ;]n k"0f{ x'G5 . s-Ans / p-Anssf tTjdf clGtdsf] Pp6f ;]n dfq ck"0f{ 

x'G5 . To;}n] oL tTjnfO{ l/lk|h]G6]l6e Olnd]G6 jf gd{n Olnd]G6 elgG5 .   

d-Ans tTTj M tTjsf] On]S6«f]g ljGof; ubf{ clGtd On]S6«f]g d-;a;]ndf k:b5 eg] Tof] 

tTjnfO{ d-Ans tTj elgG5 . k]l/of]l8s tflnsfsf] IIIB, IVB, VB, VIB, VIIB, VIII, IB / 
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IIB ;d"xsf tTTjx¿ d-Ans tTjx¿ x'g\ . oL tTTjdf clGtdsf 2 cf]6f ;]n ck"0f{ x'G5 . oL 

tTTjnfO{ ;ª\qmd0f tTTj (Transition elements) elgG5 .  

f-Ans tTTj MtTTjsf] On]S6«f]g ljGof; ubf{ clGtd On]S6«f]g olb f-;a;]ndf k|j]z u5{ eg] 

Tof] tTjnfO{ f-Ans tTTj elgG5 . NofGYofgfO8\; / PlS6gfO8\; f-Ansdf kg]{ tTTj x'g\ . 

oL tTjsf clGtdsf # j6f ;]n ck"0f{ x'G5g\ . lognfO{ leqL ;+qmd0f tTj (Inner 

transition element) elgG5 .  

lj|mofsnfk–7.3 

k]l/of]l8s tflnsf x]/]/ kfFr÷kfFrj6f s-Ans, p-Ans, d-Ans / f-Ans tTjsf] gfdsf] ;"rL 

tof/ ug'{xf];\ .  

s-Ans p-Ans d-Ans f-Ans 

  

 

  

 

 

 

tŒjx¿sf] ;lqmotf (Reactivity of elements) 

;a} tŒjx¿sf] ;lqmotf Ps ;dfg x'Fb}g . Pp6} u|'k jf lkl/of]8df /x]sf tŒjx¿ klg 

;lqmotfsf cfwf/df km/s x'G5g\ . tŒjsf] ;lqmotfdf /x]sf] km/skg tŒjsf] k/df0f'sf] 

;fOh, agfj6 / clGtd ;]ndf /xg] On]S6«f]g ;ª\Vof h:tf s'/fdf e/ kb{5 . 

u'|k cGtu{t tTjx¿sf] ;lqmotf (Reactivity along the group) 

k]l/of]l8s tflnsfsf] u'|kdf dflyaf6 tn hfFbf tnsf k/df0f'sf] ;fOh a9\5 . jf:tjdf ;]n 

;ª\Vof ylkgfn] g} k/df0f'sf] ;fOh a9]sf] xf] .  

wft' M wft'x¿df dflyaf6 tn hfFbf k/df0f'sf] ;fOh a9\5 . o;/L k/df0f'sf] ;fOh hlthlt 

a9\5, aflx/L ;]nsf] On]S6«f]g dfly Go'lSno; cfsif{0f plt plt 36\5 h;n] ubf{ Eofn]G; 

;]nsf On]S6«f]g emg ;lhn} u'Dg ;S5g\ / tTjsf] ;lqmotf a9\5 . o;}sf/0f u'|k IA, IIA, 

IIIA sf wft'x¿df dflyaf6 tn hfFbf ;lqmotf a9\b} hfG5 .  
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–––
–––
–––
–––
–––
–––
–––
– 
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–––
–––
–––
–––
–––
–––
–––
– 

;
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mo
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 a

9\5
 

Li  Mg 

Na  Ca 

K  Sr 

Rb  Ba 

Cs  Ra 

Fr 

 

  

 

pbfx/0f M ;f]l8od (Na) / kf]6fl;od (K) b'j} Pp6} u|'k (IA) df kg]{ tTj x'g\ . b'j}sf] 

clGtd ;]ndf 1 cf]6f On]S6«f]g /x]sf] x'G5 t/ ;f]l8odsf] eGbf kf]6fl;odsf] ;fOh 7"nf] x'G5 

h;n] ubf{ ;f]l8odsf] ;aeGbf aflx/sf] On]S6«f]g eGbf kf]6fl;od k/df0f'sf] ;aeGbf aflx/L 

On]S6«f]gdf Go'lSno;sf] cfsif{0f sd k5{ . h;n] ubf{ ;f]l8od k/df0f'n] eGbf kf]6fl;od 

k/df0f'n] ;lhn} On]S6«f]g  u'dfpg ;S5 . To;}n] ;f]l8odeGbf kf]6fl;od tTj a9L ;lqmo 

x'G5 .  

                            

     lrq g+= 7.5 s_ ;f]l8od k/df0f'                 v_ kf]6fl;od k/df0f' 

cwft' M k]l/of]l8s tflnsfsf] u'|kdf dflyaf6 tn hfFbf cwft'x¿sf] ;lqmotf 36\5 . Pp6f 

u|'kdf dflyaf6 tn hfFbf k/df0f'sf] ;fOh a9\5 . k/df0f'sf] ;fOh hlt hlt a9\5, ;aeGbf 

aflx/L ;]ndf Go'lSno;n] cGo k/df0f'af6 On]S6«f]g cfsif{0f ug]{ Ifdtf plt plt 36\5 . 

h;sf] kmnj:j¿k tTjsf] ;lqmotf 36\5 . o;}sf/0f u|'k VIA / VIIA df dflyaf6 tn 

hfFbf tTjsf] ;lqmotf 36\5 .  

 

VIA      VIIA 
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–––
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 F 


–––
–––
–––
–––
–––
–––
–––
– 

;
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mo

tf
 3

6\5
 S  Cl 

Se  Br 

Te  I 

Po  At 

 

pbfx/0f M ˆnf]l/g(F) / Snf]l/g (Cl) b'j} VIIA df kg]{ tTj x'g\ . oL b'j} tTjsf] clGtd 

;]ndf 7 j6f On]S6«f]gx¿ x'G5g\ . oL b'j} tTjn] cGo k/df0f'af6 Pp6f On]S6«f]g lnP/ ;Gt'i6 

x'g vf]H5g\ . ˆnf]l/g eGbf Snf]l/gsf] ;fOh 7"nf] ePsf]n] Snf]l/gsf] clGtd ;]ndf 

Go'lSno;sf] cfsif{0f sd x'G5 cyf{t\ o;sf] On]S6«f]g cfsif{0f ug]{ Ifdtf ˆnf]l/gsf] eGbf sd 

x'G5 . o;}sf/0f ˆnf]l/gsf] eGbf Snf]l/gsf] ;lqmotf sd x'G5 .  

                     

       lrq g+= 7.6  s_ ˆ@f]l?g k?df0f'                     v_ Snf]l/g k/df0f' 

lkl/o8df tTjx¿sf] ;lqmotf (Reactivity of element along the period) 

Pp6} lkl/o8df /x]sf tTjx¿df ;]n ;ª\Vof a/fa/ x'G5 t/ aflx/L ;]ndf /xg] On]S6«f]g 

;ª\Vof eg] km/s km/s x'G5 . clGtd ;]ndf x'g] On]S6«f]g ;ª\Vofsf] km/sn] ltgsf] ;lqmotf 

kl/jt{gsf] tl/sf klg km/s km/s x'G5 . k]l/of]l8s 6]andf b]a|]lt/af6 bflxg]lt/ hfFbf u'|k 

IA af6 u|'k IVA ;Dd lqmotf 36\5 eg] u'|k VA af6 VIIA ;Dd ;lqmotf a9\5 t/ 

;aeGbf bflxg]lt/ /x]sf] u|'k 'O' sf tTjx¿ eg] lgliqmo x'G5g\ .  

;ls|otf 36\5 

 

;ls|otf a9\5 

 

lgis[o tTj 
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Na Mg Al Si P S Cl Ar 

 

;f/f+z  

1. Ps} k+|sf/sf k/df0f'af6 ag]sf tyf cGo kbfy{df 6'q\mofpg g;lsg] kbfy{nfO{ tTj 
 elgG5 . ;'g, rfFbL, clS;hg, kf/f], a|f]ldg cflb tTj x'g\ . 

2. b'O{ jf ;f]eGbf a9L tTjx¿sf aLrdf /f;folgs k|ltlqmof eO{ aGg hfg] kbfy{nfO{ 
 of}lus elgG5 . kfgL, g'g, lrgL, cNsf]xn, lkm6\ls/L, vfg];f]8f cflb of}lus x'g\ .  

3. k/df0f'df /x]sf On]S6«f]gx¿ Go'lSno;sf] jl/kl/ /x]sf ;]n tyf ;a;]ndf lglZrt 
 lgoddf cfwfl/t eP/ ljt/0f x'g] tl/sfnfO{ On]S6«f]lgs ljGof; elgG5 .  

4. of}lus aGbf tTjsf k/df0f'sf] ;+of]hg IfdtfnfO{ g} ;+o['Hotf elgG5 . tTjsf] 
 ;+o'Hotf o;sf] k/df0f'sf] ;aeGbf aflx/L ;]ndf /]xsf On]S6«f]gsf] ;ª\Vofdf e/  
 kb{5 .  

5. of}lussf c0f'nfO{ hgfpg] k/df0f'x¿sf] ;ª\s]t ;d"xnfO{ g} c0f';"q elgG5 .  

6. tTjx¿sf] u'0fsf] ;dfgtf / leGgtfsf] cfwf/df ltgnfO{ ljleGg ;d"xdf Jojl:yt 
ug]{  sfo{nfO{ tTjx¿sf] juL{s/0f elgG5 .  

7. ;g\ 1869 df /l;og j}1flgs d]G8]lnen] tTjx¿sf] juL{s/0f Pp6f k]l/of]l8s 
 lgodsf] cfwf/df tflnsfsf] ¿kdf cl3 ;f/] . To;nfO{ g} d]G8]lnesf] k]l/of]l8s 
 tflnsf elgG5 . o; tflnsfdf tTjx¿ ltgsf] kf/df0fljs ;ª\Vofsf] a9\bf] qmddf 
 /flvPsf lyP . 

8. x]g/L df];n]n] tTjx¿nfO{ ltgLx¿sf] kf/df0fljs ;ª\Vofsf] a9\bf] qmddf /fv]/ gofF 
 k]l/of]l8s tflnsf k|:t't u/] . To;}nfO{ cfw'lgs k]l/of]l8s tflnsf elgG5 .  

9. tTjsf] On]S6«f]g ljGof;df clGtd On]S6«f]g h'g ;a;]ndf hfG5, ToxL cfwf/df 
 tTjnfO{ 4 j6f Ansdf afFl8Psf] 5 . tL x'g\ M s-Ans, p-Ans, d-Ans / f-Ans .  

10. k]l8of]l8s tflnsfsf] u|'kdf dflyaf6 tn hfFbf wft'x¿sf] ;lqmotf a9\5 eg] 
 cwft'x¿sf] ;lqmotf 36\5 . 

 

cEof; 

1.  ;xL pQ/df uf]nf] 3]/f nufpg'xf];\ .  
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 s_ tnsf dWo] s'g lgliqmo tTj xf] < 

  i) cfu{g    ii) lnlyod   

  iii) ˆnf]l/g    iv) DofUg]l;od 

 v_  tnsf dWo] s'g tTj p-Ansdf k5{ < 

  i)1s
2
2s

2
2p

6
2s

1 
   ii)1s

2
2s

2
2p

6
3s

2
3p

6
4s

2 
  

  iii)1s
2
2s

2
2p

6
3s

2
3p

2
   iv)1s

2
2s

1
 

 u_ tnsf dWo] ;aeGbf lqmofzLn cwft' s'g xf] < 

  i) ˆnf]l/g    ii) Snf]l/g    

  iii) a|f]ldg    iv) cfof]l8g  

 3_ tnsf dWo] s'g ;d"xsf tTjnfO{ cNsfnL wft' elgG5 < 

  i) VIIA    ii) IIB    

  iii) IB    (iv) IA 

2.  km/s n]Vg'xf];\ .  

 s_ d]G8]lne k]l/of]l8s 6]an / cfw'lgs k]l/of]l8s 6]an .  

 v_ s-Ans tTj / p-Ans tTj   

 u_ cNsfnL wft' / x]nf]hg  

 3_ tTj / of}lus 

3.  tnsf k|Zgx¿sf] hjfkm lbg'xf];\ .  

 s_  tTj / of}lussf] kl/efiff n]vL k|To]ssf @.@ cf]6f pbfx/0f lbg'xf];\ .  

 v_  ;a;]n s]nfO{ elgG5 < oL slt k|sf/sf 5g\ / s] s] < 

 u_  lgDg tTjx¿sf] ;a;]nsf] cfwf/df On]S6«f]lgs ljGof; n]Vg'xf];\ .  

     ˆnf]l/g, km:kmf]/;, kf]6fl;od, SoflN;od 

 3_ ;+o'Hotf s]nfO{ elgG5 < Na, Al / N sf] ;+o'Hotf slt slt x'G5 < 

 ª_ /]l8sn s]nfO{ elgG5 < s'g} 3 j6f /]l8snsf] gfd n]Vg'xf];\ .  

4.  lgDg of}lussf] c0f';"q n]Vg'xf];\ .  



 137  

 Pdf]lgod sfaf]{g]6, DofUg]l;od xfO8«f]S;fO8, SoflN;od gfO6«]6, P]n'ldlgod Snf]/fO8, 

 lhª\s cS;fO8 

5.  lgDg of}lussf] gfd n]Vg'xf];\ .  

      NH4Cl, Mg(NO3)2, Al2O3, CaCO3, Na2SO4, K2SO3, Cu (NO3)2 

 r_ tTjx¿sf] juL{s/0f lsg ul/Psf] xf] < 

 5_ d]G8]lne k]l/of]l8s lgod / cfw'lgs k]l/of]l8s lgod n]Vg'xf];\ . 

 h_ d]G8]lne k]l/of]l8s tflnsfsf @ cf]6f ;kmntf / @ cf]6f sdhf]/L n]Vg'xf];\ . 

 em_ cfw'lgs k]l/of]l8s tflnsf d]G8]lne k]l/of]l8s tflnsf eGbf pTs[i6 5 . of]  

  egfO{nfO{ k'li6 ug'{xf];\ .  

 `_ NofGyfgfO8\; / PlS6gfO8\;sf] kl/efiff n]Vg'xf];\ .  

 6_ u|'kdf tTjx¿sf] ;lj|motf s;/L ablnG5 < pbfx/0f ;lxt n]Vg'xf];\ .  

 7_ lkl/of]8df tTjx¿sf] ;lj|motf s;/L ablnG5 < pbfx/0f ;lxt n]Vg'xf];\ . 

 

6.  sf/0f lbg'xf];\ .  

 s_  ;f]l8od s-Ansdf kb{5 .  

 v_  Snf]l/geGbf ˆnf]l/g a9L ;lqmo x'G5 .  

 u_  u'|k IA sf tTjnfO{ cNsfnL wft' elgG5 .  

 3_  P]n'ldlgod p-Ansdf kb{5 .  

 ª_  lnlyod eGbf ;f]l8od ;lqmo wft' xf] .  

7. tnsf] tflnsf x]/L ;f]lwPsf k|Zgx¿sf] hjfkm lbg'xf];\ .  

IA IIA IIIA IVA VA VIA VIIA O 

Li Be B 'xÚ N O F Ne 

Na Mg Al Si P S 'y' 'z' 

 (i)   'x', 'y' / 'z' n] hgfpg] tTjsf] gfd n]Vg'xf];\ . 

 (ii)  tflnsfaf6 ;aeGbf ;lqmo wft' / cwft'sf] gfd n]Vg'xf]; .  
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 (iii)  'z' sf] k|s[lt sf/0f ;lxt n]Vg'xf];\ .  

 (iv)   'Si' sf] On]S6«f]g ljGof; n]Vg'xf];\ .  

8.  lbOPsf] tflnsfdf Pp6f u'|'kdf /x]sf tTjx¿sf] ;"rL /x]sf] 5 . To;sf] cfwf/df lgDg 

 k|Zgx¿sf] hjfkm lbg'xf];\ .  

F (i)  of] u|'ksf] gfd n]Vg'xf];\ .  

(ii)  oL tTjx¿ dWo] ;a}eGbf a9L lqmofzLn / ;a}eGbf sd lqmofzLn gfd 

 n]Vg'xf];\ . 
Cl 

Br 

I 

9. tn s]xL tTjsf] On]S6«f]g ljGof; lbOPsf] 5 . To;sf] cfwf/df lgDg k|Zgsf] hjfkm 

 lbg'xf];\ .  

 A = 1s
2
2s

2
2p

5   
B = 1s

2
2s

2
2p

6   
C = 1s

2
2s

2
2p

6
3s

2
3p

6
4s

1 
 

 i)  x/]ssf] Ans / u|'k 5'6\ofpg'xf];\ .  

 ii) oL ltgj6} tTjsf] gfd n]Vg'xf];\ .  

 iii) oL dWo] s'g lgliqmo tTj xf] / lsg < 

kl/of]hgf sfo{ 

1.  km/s km/s rf6{ k]k/df d]G8]lne k]l/of]l8s tflnsf / cfw'lgs k]l/of]l8s tflnsf 

 agfpg'xf];\ . wft', cwft' / cw{ wft'df km/s km/s /ª\u nufpg'xf];\ / rf6{ k]k/nfO{ 

 l8:Kn] af]8{df 6fF:g'xf];\ .  

2.  cNsfnL wft', x]nf]hg / lgliqmo tTjaf6 @.@ j6f tTj 5gf]6 u/L x/]ssf] On]S6«f]g 

 ljGof; n]Vg'x]f;\ / sIffdf k|:t't ug'{xf];\ .  
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kbfy{df s] s:tf kl/jt{g x'G5g\ < s] tL kl/jt{gx¿ Ps} vfnsf 5g\ < b}lgs hLjgdf 

kbfy{df x'g] ljleGg vfn] kl/jt{g xfdL b]lv/x]sf x'G5f}+ . kfgLnfO{ lr:ofpFbf a/km aG5 eg] 

ToxL a/km ttfpFbf kfgL aG5 . km]l/ kfgLnfO{ ttfof] eg] jfkm aG5 / ToxL jfkmnfO{ 

lr:ofpFbf kfgL aGb5 . oL kl/jt{gdf kbfy{sf] jf:tljs u'0f ablnFb}gg\ . o; k|lj|mofdf gofF 

kbfy{ klg aGb}g . kbfy{sf] jf:tljs u'0fdf kl/jt{g geO{ cfsf/, ;fOh / cj:yfdf dfq 

kl/jt{g x'G5 eg] o;nfO{ ef}lts kl/jt{g (Physical Change) elgG5 . sf7nfO{ 6'q\mofpg', 

sfuhaf6 vfd agfpg', 9'ª\uf km'6fpg', kfgLaf6 a/km jf jfkm aGg' cflb ef}lts kl/jt{gsf 

pbfx/0f x'g\ .  

sf7 of sfuhnfO{ afNbf v/fgL aG5 . v/fgL sf7 / sfuh eGbf km/s kbfy{ xf] . o; 

k|ls|ofdf kbfy{sf jf:tljs u'0f g} kl/jt{gnfO{ x'G5 / gofF kbfy{ aGb5 . kbfy{sf jf:tljs 

u'0fx¿df kl/jt{g eO{ gofF kbfy{ aGg] kl/jt{g g} /f;folgs kl/jt{g (Chemical Change)  

elgG5 . kmnfddf lvof nfUg', vfB kbfy{ s'lxg', b'waf6 bxL aGg' ,b'w kmf6\g' cflb /f;folgs 

kl/jt{gsf pbfx/0fx¿ x'g\ . ef}lts / /f;folgs kl/jt{gdf lgDg jdf]lhd leGgtf 5g\ . 

ef}lts kl/jt{g /f;folgs kl/jt{g 

s_  j:t'sf] cfsf/, ;fOh / cj:yfdf 

 kl/jt{g x''G5 t/ u'0f pxL /xG5 . 

v_  gofF kbfy{ aGb}gg\ . 

u_  of] kl/jt{g c:yfoL k|s[ltsf] x'G5 . 

3_  kbfy{nfO{ klxn]s} cj:yfdf 

 kmsf{pg ;lsG5 . 

s_  j:t'sf] cfsf/, ;fOh, cj:yfsf ;fy} 

 u'0f klg ablnG5 . 

v_  gofF kbfy{ aG5g\ . 

u_  of] kl/jt{g :yfoL k|s[ltsf] x'G5 . 

3_ kbfy{nfO{ klxn]s} cj:yfdf kmsf{pg  

 ;lsFb}g . 

 

/f;folgs k|ltlqmof (Chemical Reaction) 

 

ljlzi6 p2]Zo (Specific Objectives) 
 

o; kf7sf] cGTodf lzIffyL{x¿ lgDg s'/fdf ;Ifd x'g'x'g]5 M 
s_  /f;folgs k|ltlqmofnfO{ kl/eflift ug{ / o;sf pbfx/0f lbg 

v_  /f;folgs k|ltlqofsf] k|sf/ agfpg .  

u_  /f;folgs k|ltlqmofdf k|efj kfg]{ tTjaf/] atfpg .  

3_  /f;folgs ;dLs/0f n]Vg / ;Gt'ng ug{ .  

 

kf7 

* 
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/f;folgs k|ltlqmof (chemical reaction) 

/f;folgs kl/jt{g x'Fbf gofF kbfy{ pTkfbg x'G5g\ . kbfy{sf k/df0f' / c0f'x¿ aLr ;+of]hg, 

lj36g, lj:yfkg, ;f6fk]m/ x'G5 . s'g} kbfy{sf k/df0f' / c0f'x¿ aLr ;+of]hg, lj36g, 

lj:yfkg, ;f6fk]m/eO{ gofF kbfy{ aGg] k|lj|mofnfO{ /f;folgs k|ltlqmof elgG5 . /f;folgs 

k|ltlqmofdf efu lng] kbfy{nfO{ k|ltlqmof/t kbfy{ elgG5 eg] /f;folgs k|ltlqmof kl5 aGg 

hfg] kbfy{nfO{ pTkflbt kbfy{ elgG5 .  

k|ltlqmof/t kbfy{ /f;folgs k|ltlqmof  pTkflbt kbfy{ 

(Reactants)                     (Products)  

xfO8«f]hg / clS;hgdf k|ltlqmof eO{ kfgL aGg] k|lj|mof /f;folgs k|ltlqmof xf] . o;df 

xfO8«f]hg / clS;hg k|ltlqmof/t kbfy{ x'g\ eg] kfgL pTkflbt kbfy{ xf] .  

                   xfO8«f]hg ± clS;hg     kfgL  

                    k|ltls|of/t kbfy{          pTkflbt kbfy{ 

lj|mofsnfk 8.1  

cfk\mgf] jl/kl/sf kbfy{df x'g] kl/jt{gx¿sf] ;"rL agfpg'xf];\ . tL ef}lts / /f;folgs 

kl/jt{g dWo] s'g s'g vfnsf x'g\ < x/]snfO{ ts{ ;lxt n]Vg'xf];\ . 

kl/jt{g kl/jt{gsf] k|sf/ sf/0f 

 

 

  

/f;folgs ;dLs/0f (Chemical equation) 

/f;folgs k|ltlqmofnfO{ ;dLs/0fåf/f JoSt ug{ ;Sb5f}F . o:tf ;dLs/0fdf k|ltlqmof/t 

kbfy{nfO{ b]a|]lt/ / pTkflbt kbfy{nfO{ bflxg]lt/ n]vL aLrdf b]a|]lt/af6 bflxg]lt/ kms]{sf] 

jf0f lrGx n]lvG5 .  

 k|ltlqmof/t kbfy{  pTkflbt kbfy{ 

/f;folgs k|ltlqmofnfO{ zAb tyf ;"qdf JoQm ug{ ;lsG5 . k|ltlqmof/t kbfy{ / pTkflbt 

kbfy{sf] k"/f gfdaf6 k|lltglwTj ug]{ ;dLs/0fnfO{ zAb ;dLs/0f (word equation) elgG5 . 

 DofUg]l;od ± clS;hg  DofUg]l;od cS;fO8 

        -k|ltls|of/t kbfy{ _      -pTkflbt kbfy{_ 
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k|ltlqmof/t kbfy{ / pTkflbt kbfy{sf] ;ª\s]t jf ;"qåf/f JoQm ul/g] ;dLs/0fnfO{ ;"q 

;dLs/0f (formula equation) elgG5 . o;nfO{ g} /f;folgs ;dLs/0f elgG5 .  

     2Mg   +   O2      2MgO 

/f;folgs ;dLs/0f n]Vg] tl/sf 

/f;folgs ;dLs/0f lgDg tl/sfaf6 n]lvG5 . pbfx/0fsf] nflu DofUg]l;od wft' / 

xfO8«f]Snf]l/s cDnaLr x'g] /f;folgs k|ltlqmofnfO{ lng ;lsG5 . o; k|ltlqmofdf 

DofUg]l;od / xfO8«f]Snf]l/s cDnaLr k|ltlqmof eO{ DofUg]l;od Snf]/fO8 / xfO8«f]hg aGb5 .  

1.  ;aeGbf klxn] zflAbs ;dLs/0f n]Vg] . zAb ;dLs/0fdf k|ltlqmof/t kbfy{ / 

 pTkflbt kbfy{sf] k"/f gfd n]lvG5 . PseGbf a9L k|ltlqmof/t kbfy{ / pTkflbt kbfy{ 

 eP ltgsf aLrdf hf]8 lrGx (+) n]lvG5 . k|ltlqmof/t kbfy{af6 pTkflbt kbfy{lt/ 

 jf0f lrGx n]lvG5 .  

 DofUg]l;od ± xfO8«f]Snf]l/s cDn  DofUg]l;od Snf]/fO8 ± xfO8«f]hg  

  -k|ltlqmof/t kbfy{_      -pTkflbt kbfy{_  

2.  ca k|ltlqmof/t kbfy{ / pTkflbt kbfy{sf] ;ª\s]t jf c0f';"q n]Vg] . o:tf] 

 ;dLs/0fnfO{ :s]n]6n ;dLs/0f elgG5 .  

 Mg + HCl MgCl2 + H2 

3.  /f;folgs ;dLs/0fsf b'j}lt/ c0f' / k/df0f' ;Gt'ng ug]{  . /f;folgs k|ltlqmof x'Fbf 

kbfy{sf] lk08 g t g:6 x'G5 g t pTkfbg g} . To;}n] /f;folgs ;dLs/0fdf 

k|ltlqmof/t kbfy{sf] hDdf lk08 a/fa/ pTkflbt kbfy{sf] hDdf lk08 x'G5 . o;}sf/0f 

/f;folgs k|ltlqmofdf k|ltlqmof/t kbfy{sf k/df0f'x¿sf] ;ª\Vof / pTkflbt kbfy{sf 

k/df0f'x¿sf] ;ª\Vof a/fa/ kfg'{ k5{ . k|ltlqmof/t kbfy{sf k/df0f'x¿sf] ;ª\Vof / 

pTkflbt kbfy{sf k/df0f'x¿sf] ;ª\Vof a/fa/ n]lvPsf] ;dLs/0fnfO{ ;Gt'lnt 

;dLs/0f elgG5 . /f;folgs ;dLs/0fnfO{ ;Gt'ng ug{ lx6 P08 6«fon ljlw ckgfpg' 

k5{ .  

 Mg + HCl MgCl2 +H2       :s]n]6n ;dLs/0f 

 2Mg + 2HCl MgCl2 + H2   ;Gt'lnt ;dLs/0f 

s]xL yk /f;folgs ;dLs/0fx¿  

s_  ;f]l8od ± Snf]l/g  ;f]l8od Snf]/fO8 
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 2Na + Cl2 2NaCl  

v_ kf]6fl;od ± clS;hg  kf]6fl;od cS;fO8 

 4K + O22K2O 

u_  DofUg]l;od ± gfO6«f]hg  DofUg]l;od gfO6«fO8 

 3Mg + N2Mg3N2 

3_ SoflN;od sfaf]{g]6  SoflN;od cS;fO8 ± sfa{g8fOcS;fO8 

 CaCO3 CaO + CO2 

ª_ lhª\s ± ;Nˆo"l/s cDn  lhª\s ;Nk]m6 ± xfO8«f]hg 

 Zn + H2SO4ZnSO4 + H2 

r_ DofUg]l;od ± xfO8«f]Snf]l/s cDn  DofUg]l;od Snf]/fO8 ± xfO8«f]hg 

 Mg + 2HCl MgCl2 + H2 

5_ kf]6fl;od xfO8«f]S;fO8 ± gfOl6«s cDn  kf]6fl;od gfO6«]6 ± kfgL 

 KOH + HNO3KNO3 + H2O 

h_ ;f]l8od xfO8«f]S;fO8 ± ;Nˆo"l/s cDn  ;f]l8od ;Nk]m6 ± kfgL  

 2NaOH + H2SO4Na2SO4 + 2H2O 

em_ kf]6fl;od ± a|f]ldg  kf]6fl;od a|f]dfO8 

 2K + Br2 2KBr 

`_ SoflN;od Snf]/fO8±l;Ne/ gfO6«]6l;Ne/ Snf]/fO8±SoflN;od gfO6«]6 

 CaCl2 + 2AgNO3Ca (NO3)2 + 2AgCl 

/f;folgs k|ltlqmofsf] lsl;d (Types of Chemical Reaction) 

k|ltlqmof/t kbfy{x¿ aLrdf x'g] /f;folgs k|ltlqmofsf] k|lj|mofsf cfwf/df /f;folgs 

k|ltlqmofnfO{ ljleGg k|sf/df ljefhg ul/Psf] 5 . tL x'g\ – ;+of]hg k|ltlqmof, ljefhg 

k|ltlqmof, lj:yfkg k|ltlqmof / cDnIff/ k|ltlqmof .  
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s_  ;+of]hg k|ltlqmof (Combination reaction): b'O{ jf ;f]eGbf a9L k|ltlqmof/t kbfy{ 

 ldn]/ Pp6f pTkflbt kbfy{ aGb5 eg] To:tf] /f;folgs k|ltlqmofnfO{ ;+of]hg 

 k|ltlqmof elgG5 .  

        A    +     B                 AB 

          k|ltlsof/t kbfy{        pTkflbt kbfy{ 

     o; k|ltlqmofdf tfk, rfk, pTk|]/s tyf k|ToIf ;Dks{ cflbsf] e"ldsf /xG5 . s]xL 

 pbfx/0fx¿ x]/f}+ .  

 c_ P]n'ldlgod ± Snf]l/g   P]n'ldlgod Snf]/fO8 

  2Al + 3Cl2      2AlCl3 

 cf_ ;f]l8od ± clS;hg   ;f]l8od cS;fO8  

  4Na + O2   2Na2O 

 O_ SoflN;od ± gfO6«f]hg   SoflN;od gfO6«fO8 

  3Ca + N2    Ca3N2 

 O{_ xfO8«f]hg ± gfO6«f]hg   Pdf]lgof 

  3H2 + N2   2NH3 

 p_ DofUg]l;od ± a|f]ldg   DofUg]l;od a|f]dfO8 

  Mg + Br2    MgBr2 

v_  ljefhg k|ltlqmof (Division reaction): Pp6f k|ltlqmof/t kbfy{ 6'lqmP/ b'O{ jf 

 ;f]eGbf a9L kbfy{ aGb5g\ eg] Tof] k|ltlqmofnfO{ ljefhg k|ltlqmof elgG5 .  

         AB                              A+ B 

    k|ltlsof/t kbfy{        pTkflbt kbfy{ 

 of] k|ltlqmof klg tfk, rfk, pTk|]/s cflbsf] k|efjdf x'G5 .     

 c_  kf]6fl;od Snf]/]6 ––––––––––– kf]6fl;od Snf]/fO8 ± clS;hg  

   

  2KClO3                                      2KCl + 3O2  

          

pTk|]/s 

 tfk 

 

––––––––––– 
Catalyst 

Heat 
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 cf_ xfO8«f]hg k]/f]S;fO8              kfgL ± clS;hg 

 

  2H2O2                                           2H2O + O2  

     

 O_ kfgL                xfO8«f]hg ± clS;hg  

   

  2H2O       2H2 + O2 
 

 O{_ sk/ sfaf]{g]6              sk/ cS;fO8 ± sfa{g 8fOcS;fO8 

  

  CuCO3                                      CuO + CO2        

    

 p_ l;Ne/ a|f]dfO8              l;Ne/ ± a|f]ldg  

   

  2AgBr                         2Ag + Br2 

 

 P_ ;f]l8od Snf]/fO8             ;f]l8od ± Snf]l/g 

 

  2NaCl                        2Na + Cl2 

-u_  lj:yfkg k|ltlqmof (Displacement reaction): 

/f;folgs k|ltlqmofdf Pp6f k|ltlqmof/t kbfy{sf] k/df0f' jf /]l8snnfO{ csf]{ 

k|ltlqmof/t kbfy{sf] k/df0f' jf /]l8snnfO{ lj:yflkt u/L gofF pTkflbt kbfy{x¿ aGg] 

k|ltlqmofnfO{ lj:yfkg k|ltlqmof elgG5 .  

           AB  +  CD                         AC  +  BD 

       k|ltlsof/t kbfy{        pTkflbt kbfy{ 

  

 

––––––––––– 
 

Electrolysis 

––––––––––– 
pTk|]/s 

––––––––––– 
Catalyst 

––––––––––– 
ljB't ljR5]bg 

––––––––––– 
tfk 

––––––––––– 
heat 

––––––––––– 
k|sfz 

 

––––––––––– 
light 

 

––––––––––– 
Electricity 

 

––––––––––– 
ljB't 
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 lj:yfkg k|ltlqmofsf s]xL pbfx/0fx¿ x]/f}+ M 

 c_  lhª\s ± xfO8«f]Snf]l/s cDn   lhª\s Snf]/fO8 ± xfO8«f]hg  

  Zn + 2HCl     ZnCl2 + H2 

 cf_ DofUg]l;od ± ;Nˆo'l/s cDn   DofUg]l;od ;Nk]m6 ± xfO8«f]hg 

  Mg + H2SO4   MgSO4 + H2 

 O_ kmnfd ± sk/ ;Nk]m6    k]m/; ;Nk]m6 ± sk/ 

  Fe + CuSO4   FeSO4 + Cu 

 O{_ sk/ ± uf]N8 gfO6«]6    sk/gfO6«]6 ± uf]N8 

  3Cu + 2Au (NO3)3   3Cu (NO3)2 + 2Au 

 p_ kf]6fl;od Snf]/fO8±l;Ne/ gfO6«]6kf]6fl;od gfO6«]6±l;Ne/ Snf]/fO8 

  KCl + AgNO3   KNO3 + AgCl  

 P_ kf]6fl;od cfof]8fO8 ± dSo'{l/s Snf]/fO8  kf]6fl;od Snf]/fO8 ± dSo'{l/s  

  cfof]8fO8 

          2KI+ HgCl2   2KCl + HgI2 

-3_  cDn–Iff/ k|ltlqmof (Acid-base Reaction) 

cDn / Iff/ aLr /f;folgs k|ltlqmof  x'Fbf nj0f / kfgL aGb5 . o; 

k|ltlqmofnfO{ cDn–Iff/ k|ltlqmof elgG5 .  

      cDn  +   Iff/           nj0f   +  kfgL 

      k|ltlsof/t kbfy{        pTkflbt kbfy{ 

cDn Iff/ k|ltlqmofdf cDnsf] cDnLokg / Iff/sf] Iff/Lokg x6\g uO{  t6:y kbfy{x¿ 

aGb5g\ . o;}n] cDnIff/ k|ltlqmofnfO{ lg/fs/0f k|ltlqmof (Neutralization reaction) 

klg elgG5 .  cDnfIff/ k|ltls|ofsf s]xL pbfx/0fx¿ x]/f}+F. 

 c_  xfO8«f]Snf]l/s cDn ± kf]6fl;od xfO8«f]cS;fO8  kf]6fl;od Snf]/fO8 ± kfgL 

  HCl  +  KOH    KCl  +  H2O 

         cDn       Iff/           nj0f     kfgL 
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 cf_ gfOl6«s cDn ± ;f]l8od xfO8«f]S;fO8   ;f]]l8od gfO6«]6 ± kfgL 

  HNO3 ±  NaOH            NaNO3 + H2O 

          cDn      Iff/        nj0f     kfgL 

 O_ ;Nˆo'l/s cDn ± SoflN;od cS;fO8   SoflN;od ;Nk]m6±kfgL 

  H2SO4   ±  CaO       CaSO4  +  H2O 

           cDn      Iff/           nj0f     kfgL 

 O{_ ;Nˆo'l/s cDn ± Pdf]lgod xfO8«f]S;fO8  Pdf]lgod ;Nk]m6 ± kfgL 

  H2SO4  ±  2NH4OH      (NH4)2SO4 + 2H2O 

           cDn     Iff/            nj0f         kfgL 

 p_ xfO8«f]Snf]l/s cDn ± P]n'ldlgod xfO8«f]S;fO8  P]n'ldlgod Snf]/fO8 ± kfgL 

  6HCl ± 2Al (OH)3        2AlCl3 + 6H2O 

          cDn       Iff/              nj0f      kfgL 

 P_ ;Nˆo'l/s cDn ± DofUg]l;od xfO8«f]S;fO8   DofUg]l;od ;Nk]m6 ± kfgL  

  H2SO4  ±  Mg (OH)2      MgSO4 +  2H2O 

         cDn         Iff/                  nj0f     kfgL 

/f;folgs k|ltlqmofdf k|efj kfg]{ tTjx¿ (Factors affecting chemical reaction) 

;a} /f;folgs k|ltlqmof Pp6} b/df x'Fb}gg\ . s'g} /f;folgs k|ltlqmof cToGt l56f] ;DkGg 

x'G5g\ eg] s'g} /f;folgs k|ltlqmof ;DkGg x'g nfdf] ;do nfU5 . ;f]l8od Snf]/fO8 / 

l;Ne/ gfO6«]6 aLr k|ltlqmof x'Fbf /f;folgs k|ltlqmof t'?Gt} ;DkGg x'G5 / l;Ne/ 

Snf]/fO8sf] cjIf]kg x'G5 . kmnfddf lvof nfUg], vfB kbfy{sf] kfrg h:tf k|ltlqmof ;DkGg 

x'g nfdf] ;do nfU5 . s]xL /f;folgs k|ltls|of ;DkGg x'g tfk, ljB't, k|sfz, rfk, pTk|]/s 

cflbsf] cfjZostf k5{ . /f;folgs k|ltlqmofsf] b/df k|efj kfg]{ tfk, ljB't, k|sfz, rfk, 

pTk|]/s cflb /f;folgs k|ltls|ofsf sf/s tŒjx¿ x'g\ .  
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1.  tfk (Heat) 

/f;folgs k|ltlqmofsf] b/df k|efj kfg]{ k|d'v tŒjdWo] tfk klg Ps xf] . ha 

k|ltlqmof/t kbfy{df tfk lbOG5, c0f'x¿sf] ut zlSt a9\5 . o;sf] kmn:j¿k 

k|ltlqmof/t c0f'x¿ aLrsf] 6Ss/ (collision) a9\5 / c0f' 6'lqmg] / ;+of]hg x'g] 

sfddf tLj|tf -l56f] l56f]_ cfpF5 . r'g9'ª\uf -SoflN;o sfaf]{g]6_ nfO{ ttfpFbf of] 

6'lqmP/ SoflN;od cS;fO8 / sfa{g8fO cS;fO8 aG5 .  

  CaCO3                               CaO + CO2 

2.   ljB't (Electricity) 

 ha cDn xfn]sf] kfgLaf6 ljB't k7fOG5, kfgL 6'qm]/ xfO8«f]hg / clS;hg aG5 . 

 o;/L ljB'tn] klg /f;folgs k|ltlqmofdf k|efj kf5{ .  

                  

 2H2O                      2H2 + O2 

3. =  rfk (Pressure) 

rfkn] klg /f;folgs k|ltlqmofsf] b/df k|efj kfb{5 . rfk a9L x'Fbf /f;folgs 

k|ltlqofsf] b/ a9\5 . gfO6«f]hg / xfO8«f]hgsf] ;+of]hgaf6 Pdf]lgof agfpFbf cTolws 

rfksf] cfjZostf k5{ .  

 N2 + 3H2                                 2NH3   

 

4.   k|sfz (Light) 

sltko /f;folgs k|ltlqmofx¿ k|sfzaf6 k|efljt x'G5g\ . k|sfzsf] pkl:yltdf 

l;Ne/ a|f]dfO8 (AgBr) 6'q]m/ l;Ne/ / a|f]ldg aGb5g\ .  

   

 2AgBr                      2Ag + Br2 

 ;"o{sf] k|sfzsf] pkl:yltdf kfgL / sfa{g8fO cS;fO8 ldn]/ Un'sf]h aG5 . o;  

 k|ltlqmofnfO{ k|sfz ;+Zn]if0f elgG5 .  

   

 6CO2 + 6H2O        C6H12O6 + 6O2 

5.   ;txsf] If]qkmn (Surface Area) 

k|ltlqmof/t c0f'x¿sf] ;txsf] If]qkmn a9\bf k|ltlqmof/t kbfy{sf c0f'x¿ aLrsf] 

6Ss/ (Collision) a9\b5 / /f;folgs k|ltlqmofsf] b/ a9\b5 . lhª\ssf] 7"nf] 6'qmf 

––––––––––– 
heat 

––––––––––– 
Electricity 

––––––––––– 
pRr rfk 

900 atm 

 

––––––––––– 
light 

 

––––––––––– 
Sunlight 
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eGbf w'nf] lhª\sn] cDn;Fu l56f] k|ltlqmof u5{ lsgeg] w'nf] lhª\ssf] ;txsf] If]qkmn 

a9L x'G5 .  

lj|mofsnfk 8.2 

b'O{cf]6f ljs/ lng'xf];\ / k|To]sdf 50ml hlt lkmSsf ;Nˆo"l/s cDn xfNg'xf];\ . ca pqfpq} 

lhª\ssf 6'qmf lng'xf];\ . tLdWo] Pp6fnfO{ w'nf] kfg'{xf];\ . Pp6f ljs/df lhª\ssf] l;ª\uf] 6'qmf 

/ csf]{ ljs/df lhª\ssf] w'nf] xfNg'xf];\ / cjnf]sg ug'{xf];\ . s'g ljs/df /f;folgs 

k|ltlqmof l56f] x'G5 < 5nkmn u/L lgisif{ lgsfNg'xf];\ . 

6. = pTk]|/s (Catalys) 

/f;folgs k|ltlqmofsf] b/nfO{ 36a9 u/fpg] /f;folgs kbfy{nfO{ pTk|]/s elgG5 . 
pTk|]/sn] /f;folgs k|ltlqmofsf] b/nfO{ 36a9 u5{ t/ cfk"meg] kl/jt{g x'Fb}g . 

pTk|]/s @ vfnsf x'G5g\ M ;sf/fTds pTk|]/s / gsf/fTds pTk|]/s . 

;sf/fTds pTk|+]/sn] /f;folgs k|ltlqmofsf] b/ a9fpF5 . xfO8«f]hg k]/f]cS;fO8sf] 

ljR5]bg k|ltlqmofdf Dofª\uflghs 8fOcS;fO8 (MnO2) k|of]u ubf{ /f;folgs 

k|ltlqmofsf] b/ a9\5 . oxfF MnO2 ;sf/fTds pTk|]/s xf] . 
          

 2H2O2                               2H2O + O2   -b/ a9\5_ 

xfO8«f]hg k]/f]S;fO8sf] ljR5]bg x'Fbf lUn;l/gnfO{ pTk|]/ssf] ¿kdf k|of]u u¥of] eg] 

/f;folgs k|ltlqmofsf] b/ 36\5 . oxfF lUn;l/g gsf/fTds pTk|]/s xf] .  

   

 2H2O2        2H2O + O2  -b/ 36\5_ 

tfkbfos / tfk zf]ifs k|ltlqmof (Exothermic and Endothermic Reaction) 

/f;folgs k|ltlqmof x'Fbf tfksf] zf]if0f x'g] jf tfk 5f]8\g] cfwf/df /f;folgs k|ltlqmofnfO{ 2 

k|sf/df ljefhg ug{ ;lsG5 . tL x'g\ – tfkbfos k|ltlqmof / tfkzf]ifs k|ltlqmof . 

tfkbfos k|ltlqmof Ö /f;folgs k|ltlqmof x'Fbf tfk aflx/ lg:sG5 eg] To:tf] k|ltlqmof g} 

tfkbfos k|ltlqmof xf] . csf]{ zAbdf tfk lbg] /f;folgs k|ltlqmofnfO{ tfkbfos k|ltlqmof 

elgG5 . 

(i)  C+O2    O2 +  tfk   

(ii) 2H2 + O2   2H2O + tfk 

(iii)  Zn + 2HCl   ZnCl2 + H2 + tfk  

––––––––––– 
MnO2 

––––––––––– 
glycerine 
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lj|mofsnfk– 8.3 

Pp6f 6]:6\o'jdf lkmSsf xfO8«f]Snf]l/s cDn /fvL To;df lhª\ssf] 6'qmf xfNg'xf];\ . Psl5g 

kl5 6]:66\o'j 5fDg'xf];\ . s] tftf] cg'ej eof] < o:tf] lsg ePsf] xf]nf < 5nkmn u/L 

lgisif{ lgsfNg'xf];\ .  

tfk zf]ifs k|ltlqmof M /f;folgs k|ltlqmof x'Fbf tfk ;f]l;G5 eg] To:tf] k|ltlqmof g} 

tfkzf]ifs k|ltlqmof (endothermic reaction) xf] . csf]{ zAbdf tfk lng] /f;folgs 

k|ltlqmofnfO{ tfk zf]ifs k|ltlqmof elgG5 . 

(i) CaCO3 + heat CaO + CO2 

(ii) C + 2S + heat CS2 

(iii) 2KClO3 + heat 2KCl + 3O2  

;f/f+z 

1. kbfy{df x'g] kl/jt{g @ k|sf/sf x'G5g\ . tL x'g\ – ef}lts kl/jt{g / /f;folgs 
 kl/jt{g . 

2. kbfy{sf] jf:tljs u'0fdf kl/jt{g geO{ cfsf/, ;fOh / cj:yfdf dfq kl/jt{g x'G5 
 eg] To;nfO{ ef}lts kl/jt{g elgG5 .  

3. kbfy{sf] jf:tljs u'0fdf kl/jt{g eO{ gofF kbfy{ aGg] k|lj|mofnfO{ /f;folgs kl/jt{g  
 elgG5 .  

4. /f;folgs kl/jt{gnfO{ zAb tyf ;"qdf JoQm ug{ ;lsG5 . o:tf] cleJolQmnfO{ 
 /f;folgs ;dLs/0f elgG5 .  

5. /f;folgs k|ltlqmof ljleGg k|sf/sf 5g\ . ;+of]hg, ljefhg, lj:yfkg tyf cDnIff/ 
 To:tf k|ltlqmofx¿ x'g\ .  

6. b'O{ jf ;f] eGbf a9L k|ltlqmof/t kbfy{ ldn]/ gofF kbfy{ aGb5 eg] To;nfO{ ;+of]hg 
 k|ltlqmof elgG5 . ;f]l8od / Snf]l/gsf] ;+of]hgaf6 ;f]l8od Snf]/fO8 aGg' o;sf] 
 pbfx/0f xf] .  

7. k|ltlqmof/t kbfy{ 6'lqmP/ gofF pTkflbt kbfy{x¿ aGg] k|lj|mofnfO{ ljefhg k|ltlqmof  
 elgG5 . ttfpFbf r'g9'ª\uf 6'q]m/ SoflN;od cS;fO8 / sfa{g 8fOcS;fO8 aGg] 
 k|lj|mof o;sf] pbfx/0f xf] .  

8. Pp6f k|ltlqmof/t kbfy{sf] Pp6f k/df0f' jf /]l8snn] csf]{ k|ltlqmof/t kbfy{sf] 
 k/df0f' jf /]l8snnfO{ lj:yflkt u/L gofF pTkflbt kbfy{x¿ aGg'nfO{ lj:yfkg 
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 k|ltlqmof elgG5 . lhª\s / xfO8«f]Snf]l/s cDnaLr k|ltlqmof eO{ cDnaf6 xfO8«f]hg 
 lj:yfkg x'g' o;sf] pbfx/0f xf] .  

9. cDn / If/aLr /f;folgs k|ltlqmof eO{ nj0f / kfgL aGg] k|lj|mofnfO{ cDnIff/ 
 k|ltlqmof elgG5 . ;f]l8od xfO8«f]cS;fO8 / xfO8«f]Snf]l/s cDn aLr k|ltlqmof eO{ 
 ;f]l8od Snf]/fO8 / kfgL aGg' o;sf] pbfx/0f xf] .  

10. tfk lbg] /f;folgs k|ltlqmofnfO{ tfkbfos k|ltlqmof elgG5 eg] tfk ;f]:g] 
 k|ltlqmofnfO{ tfkzf]ifs k|ltlqmof elgG5 .  

cEof; 

 1.  ;xL pQ/df uf]nf] 3]/f nufpg'xf];\ .  

 -s_  b'waf6 bxL aGg' s'g vfnsf] kl/jt{g xf] < 

  i) ef}lts  ii) /f;folgs  iii) b'j} xf]Og  iv) b'j} xf] 

 -v_  lbOPsf] ;dLs/0fn] s'g vfnsf] /f;folgs k|ltlqmof hgfpF5 < 

  Mg + O2 2MgO 

   i) ;+of]hg   ii) ljefhg  iii) cDnIff/  iv) lj:yfkg 

 u_  tnsf dWo] s'g ;dLs/0f ljefhg k|ltlqmofsf] xf] < 

  i) CaCO3  CaO + CO2  ii) 3H2 + N2 NH3  

  iii) 2NaCl 2Na + Cl2  iv) Zn + S ZnS 

 3_  k|ltlqmof/t kbfy{ / pTkflbt kbfy{sf] /f;folgs gfd /fvL agfOPsf]   

  ;dLs/0fnfO{ s] elgG5 < 

  i) ;"q ;dLs/0f   ii) ;Gt'lnt ;dLs/0f  

  iii) zAb ;dLs/0f   iv) :s]n]6n ;dLs/0f 

2.  km/s n]Vg'xf];\M 

 s_ ef}lts kl/jt{g / /f;folgs kl/jt{g  

 v_ k|ltlqmof/t kbfy{ / pTkflbt kbfy{ 

 u_ ;+of]hg k|ltlqmof / ljefhg k|ltlqmof  

 3_ tfkbfos k|ltlqmof / tfkzf]ifs k|ltlqmof  

3.  tnsf k|Zgx¿sf] hjfkm lbg'xf];\ .  
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 s_  ef}lts kl/jt{gsf] kl/efiff n]vL @ j6f pbfx/0f lbg'xf];\ .  

 v_  /f;folgs kl/jt{g s]nfO{ elgG5 < o;sf @ j6f pbfx/0f lbg'xf];\ .  

 u_  /f;folgs ;dLs/0f s]nfO{ elgG5 <zAb ;dLs/0f / ;"q ;dLs/0fdf b'O{cf]6f  

  leGgtf n]Vg'xf];\ .  

 3_  ;"q ;dLs/0fnfO{ lsg ;Gt'ng ul/G5 < sf/0f n]Vg'xf];\ .  

 ª_  ;+of]hg k|ltlqmof s]nfO{ elgg5 < Pp6f pbfx/0f ;lxt o;sf] JofVof ug'{xf];\ .  

 r_  ljefhg k|ltlqmofsf] kl/efiff n]vL @ j6f pbfx/0f klg lbg'xf];\ .  

 5_  cDnIff/ k|ltlqmof s]nfO{ elgG5 < o;sf @ j6f pbfx/0f lbg'xf];\ . 

 h_  tfkbfos / tfkzf]ifs k|ltlqmofsf] kl/efiff n]vL x/]ssf] Pp6f pbfx/0f lbg'xf];\ .  

 em_  /f;folgs k|ltlqmofdf k|efj kfg]{ % cf]6f tTjsf] gfd n]Vg'xf];\ . 

 `_  pTk|]/s s]nfO{ elgG5 < /f;folgs k|ltlqmofdf o;sf] e"ldsf s:tf] x'G5 <  

  pbfx/0f;lxt n]Vg'xf];\ .  

4.  sf/0f lbg'xf];\ M 

 s_ /f;folgs k|ltlqmofdf pTk|]/ssf] k|of]u ul/G5 .  

 v_ h:tf / xfO8«f]Snf]l/s cDnaLr k|ltlqmof x'Fbf 6]i66\o'a tfTb5 .  

 u_ bfp/f / v/fgLdf km/s u'0f x'G5g\ .  

5.   tnsf] ;dLs/0f x]/L ;f]lwPsf k|Zgx¿sf] hjfkm lbg'xf];\ .  

        3H2SO4  +   2Al (OH)3     Al2 (SO4)3  +  6H2O 

 i) of] s'g vfnsf] /f;folgs k|ltlqmof xf] < 

 ii) of] k|ltlqmofsf] kl/efiff n]Vg'xf];\ .  

 iii) o:t} vfn] /f;folgs k|ltlqmofsf] yk Pp6f pbfx/0f lbg'xf];\ .  

6.   tnsf zAb ;dLs/0fsf] ;Gt'lnt ;"q ;dLs/0f n]Vg'xf];\ .  

    

 s_ ;f]l8od Snf]/fO8               ;f]l8od ± Snf]l/g 

 v_  Pn'ldlgod ± clS;hg   Pn'ldlgod cS;fO8 

 u_  lnlyod ± Snf]l/g   lnlyod Snf]/fO8 

       

––––––––––– 
    ljB't 
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 3_   kf]6fl;od Snf]/]6             kf]6fl;od Snf]/fO8 ±clS;hg 

      

 ª_  DofUg]l;od cS;fO8 ± xfO8«f]Snf]l/s Pl;8  DofUg]l;od Snf]/fO8 ± kfgL 

 r_ SoflN;od cS;fO8 ± kfgL  SoflN;od xfO8«f]S;fO8 

 5_ Pn'ldlgod ± gfO6«f]hg  P]n'ldlgod gfO6«fO8 

7.   tnsf ;"q ;dLs/0fx¿ ;Gt'ng ug'{xf;\ .  

 i) Li + O2  Li2O    ii) Ag + Cl2 AgCl 

 iii) K + Br2 KBr    iv) MgO Mg + O2 

 v) Cu + Au (NO3)3  Cu (NO3)2 + Au vi) H2SO4 + KOH  K2SO4 + H2O 

 vii) Na2O + HCl  NaCl + H2O  viii) Ca (OH)2 + CO2  CaCO3 + H2O 

 ix) Au + Br2  AuBr3   x) Zn + N2  Zn3N2 

8.  tnsf cj:yfdf s] x'G5 < ;dLs/0f ;lxt n]Vg'xf];\ .  

 s_  DofUg]l;od wft'nfO{ xfO8«f]Snf]l/s cDndf xfNbf  

 v_  ;f]l8od xfO8«f]S;fO8nfO{ ;Nˆo"l/s cDn;Fu ld;fpFbf  

 u_  xfO8«f]hg k]/f]S;fO8nfO{ Dofª\uflgh 8fOcS;fO8 -pTk]]|/s_ sf] pkl:yltdf  

  k|ltlqmof u/fpFbf .  

 3_  sk/ sfaf]{g]6nfO{ ttfpFbf 

 ª_  gfO6«f]hg / xfO8«f]hgnfO{ pRr tfk / rfkdf ld;fpFbf . 

 r_  kfgLsf] ljB't ljR5]bg ub{f .  

kl/of]hgf sfo{  

1.  DofUg]l;od wft'sf] l/agnfO{ xfjfdf afNg'xf];\ . s] x'G5 cjnf]sg ug'{xf];\ . of] s:tf] 

 vfnsf] /f;folgs k|ltlqmof xf] . ;dLs/0f ;d]t n]Vg'xf];\ .  

2.   Pp6f ef8f]df s]xL SoflN;od sfaf]{g]6 /fVg'xf];\ . ca To;df cnslt (50ml) lkmsf 

 xfO8«f]lns cDn xfNg'xf];\ . s] x'G5 < cjnf]sg ug'{xf];\ . /f;folgs k|ltlqmofsf] gfd / 

 ;dLs/0f klg n]Vg'xf];\ . 

 

 

 

––––––––––– 
tfk 

pTk|]/s 
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sfutL lsg cldnf] x'G5 < vfg] g'g lsg g'lgnf] nfU5 <  To;}u/L ltt] s/]nf jf sfFrf] kmn 

lsg lttf] cyjf 6/f]{ x'G5 < lsg ;a} jbfy{sf] :jfb Pp6} gePsf] xf]nf < jf:tjdf oL 

kbfy{df /xg] km/s km/s /;fogsf sf/0f km/s j:t'n] km/s km/s :jfb af]s]sf x'G5g\ . 

cDnsf sf/0f sfutL cldnf] x'G5 eg] Iff/sf sf/0f ltt]s/]nf lttf] x'G5 . nj0fsf sf/0fn] 

vfg] g'g g'lgnf] x'G5 . xfd|f] b}lgs hLjgdf k|of]u x'g] o:tf y'k|}} kbfy{x¿ 5g\ . tL kbfy{ dWo] 

s'g} cDn, s'g} Iff/ / s'g} nj0f cGtu{t\ kb{5g\ .  

cDn (Acid) 

c+u|]hL efiffdf cDnnfO{ Pl;8 (Acid) elgG5 . Pl;8 zAb Nofl6g efiffsf] Pl;8; (Acidus) 

zAbaf6 cfPsf] xf] . Nofl6g efiffdf o;sf] cy{ cldnf] x'G5 . xfdLn] vfg] kmnk"mn tyf 

crf/x¿ cDnsf sf/0f g} cldnf] :jfbsf x'G5g\ . cldnf] g} eP klg km/s km/s kmnkm"ndf 

kfOg] cDn km/s x'G5 .  

lj|mofsnfk 9.1 

cfk\mgf] jl/kl/ /x]sf cldnf / lttf -6/f]{_ vfB j:t'sf] ;"rL agfpg'xf];\ . 

sfutLdf ;fOl6«s cDn x'G5 eg] ef]u6]df 6f6{l/s cDn x'G5 . b'wdf NoflS6s cDn x'G5 eg] 

leg]u/df Pl;l6s cDn x'G5 .  ;a} k|sf/sf cDnnfO{ kfgLdf 3'nfpFbf xfO8«f]hg cfof]g 

lbG5g\ . 3f]n cj:yfdf xfO8«f]hg cfof]hg (H
+
) lbg] of}lusnfO{ cDn elgG5 . tnsf s]xL 

pbfx/0f x]/f}+ .  

HCL  H
+
 + Cl

–
  H2SO4  2H

+
 + SO

– – 

HNO3  H
+
 + NO3

–
  CH3COOH  H

+
 + CH3COO

– 
 

H2CO3   2H
+
 + CO3

– –
 

cDn, Iff/ / nj0f (Acid, Base and Salt) 

 

ljlzi6 p2]Zo (Specific Objectives) 

o; kf7sf] cGTodf lzBfyL{x¿ lgDg s'/fdf ;Ifd x'g'x'g]5 M 

s_  cDn, Iff/ / nj0fsf] kl/efiff eGg,  

v_  ;"rs kbfy{ k|of]u u/L cDn, Iff/ / nj0f lrGg, 

u_  cDn, Iff/ / nj0fsf u'0f atfpg,  

3_  cDn, Iff/ / nj0fsf pkof]lutf atfpg .  

 

kf7 

( 
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cDnx¿sf] juL{s/0f  

cDn k|fKt x'g] ;|f]tsf] cfwf/df cDn b'O{ k|sf/sf x'G5g\ . tL x'g\ – k|fª\ufl/s cDn / 

ck|fª\ufl/s cDn .  

hLljt j:t'af6 k|fKt x'g] cDnx¿nfO{ k|fª\ufl/s cDn (organic acid) elgG5 . 6f6f{l/s cDn, 

;fOl6«s cDn, Pl;l6s cDn cflb k|fª\ufl/s cDn x'g\ . 

k|of]uzfnff agfOg] cDnx¿nfO{ ck|fª\ufl/s cDn (Inorganic acid) elgG5 . xfO8«f]Snf]l/s 

cDn (HCl), ;Nˆo"l/s cDn (H2SO4) gfOl6«s cDn (HNO3) cflb o; k|sf/sf cDn x'g\ . 

ck|fª\ufl/s cDn x'Fbfx'Fb} klg xfO8«f]Snf]l/s cDn dflg;sf] k]6df ;d]t aGb5 .  

cfof]lgs/0f eO{ xfO8«f]hg cfof]hg lbg] Ifdtfsf cfwf/df cDnnfO{ s8f cDn / g/d cDn 

u/L @ k|sf/df afFl8G5 . cfof]lgs/0f x'Fbf sd dfqfdf xfO8«f]hg cfof]hg (H
+
) lbg] cDnnfO{ 

g/d cDn (weak acid) elgG5 . kmld{s cDn (HCOOH), Pl;l6s cDn (CH3COOH), 

sfaf]{lgs cDn (H2CO3) cflb g/d cDn x'g\ . cfof]lgs/0f x'Fbf a9L dfqfdf xfO8«f]hg 

cfof]g (H
+
) lbg] cDnx¿nfO{ s8f cDn (Strong acid) elgG5 . gfOl6«s cDn, xfO8«f]Snf]l/s 

cDn, ;Nˆo"l/s cDn cflb s8f cDn x'g \ . s8f cDnx¿nfO{ slxNo} 5'g' x'Fb}g . tL cDnn] 

xfd|f] 5fnfdf w]/} xfgL k'¥ofpF5g\ .  

cDnsf u'0fx¿ 

1. ;fdfGotofM cDnsf] :jfb cldnf] x'G5 . cDn ePsf] sf/0fn] g} sfutL, ef]u6], ;'Gtnf, 

 Hofld/, uf]ne]F8f cflbsf] :jfb cldnf] x'G5 . s]xL kmnk"mn / vfg]s'/f h;df kfOg] 

 cDn tnsf] tflnsfdf 5g\ . 

vfBj:t' cDn vfBj:t' cDn 

:ofp Doflns cDn rl/ cldnf] cShflns cDn 

leg]u/ Pl;l6s cDn bxL NoflS6s cDn 

sfutL ;fOl6«s cDn ef]u6] 6f6f{l/s cDn 

2.  cDnn] gLnf] ln6d;nfO{ /ftf], ldyfOn c/]GhnfO{ u'nfaL / k]mgf]NkmyflngnfO{ /ª\uxLg 

 agfpF5 . oL kbfy{x¿ cDn, Iff/ cflb klxrfg ug{ k|of]u x'G5 . To;}n] oL kbfy{nfO{ 

 ;"rs kbfy{ (Indicators) elgG5 .  
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3.  o; k|ltlqmofdf xfO8«f]hg UofF; lg:sG5 . 

    Zn + 2HCl  ZnCl2 + H2 

   wft'   cDn     nj0f       

   Mg+ H2SO4 MgSO4 + H2 

   wft'   cDn      nj0f       

4.  cDnn] wft' sfaf]{g]6 jf xfO8«f]hg sfaf]{g]6;Fu k|ltlqmof u/L nj0f, kfgL / sfa{g 

 8fOcS;fO8 lbG5 .  

      Na2CO3 + 2HCl     2NaCl + H2O + CO2 

      Ca (HCO3)2 + 2HCl    CaCl2 + 2H2O + 2CO2 

      MgCO3 + H2SO4    MgSO4 + H2O + CO2 

5.  cDnn] 3f]ndf xfO8«f]hg cfof]g (H
+
) lbG5 . 

 HCOOH  H
+ 

+HCOO
–
         H2SO4  2H

+
 + SO4

– – 

6.=  cDnn] Iff/;Fu k|ltlqmof u/L nj0f / kfgL agfpF5 .  

     HCl + NaOH     NaCl + H2O 

     H2SO4 + 2KOH     K2SO4 + 2H2O 

      HNO3 + LiOH    LiNO3 + H2O 

cDnsf pkof]lutf  

1. ;Nˆ>"l?s cD@ Pp6f =xTAk":f{ cf}Bf]lus ?;f>gsf] ¿k=f w]?} vfn] pBf]ux¿df 
k|of]u  
 x'G5 . >;}@] >;@fO{ …lsª \u ckm s]ldsnÚ elgG5 . 

2. Pl;l6s cDn crf/ tyf vfgfdf :jfb a9fpg k|of]u x'G5 . 

3. lr;f] k]o kbfy{df sfa{lgs cDn k|of]u ePsf] x'G5 . 

4. gfOl6«s cDnnfO{ dn, Knfl:6s tyf lj:kmf]6s kbfy{ agfpg k|of]u x'G5 . 

5. 6f6f{l/s P\l;8nfO{ vfg] ;f]8fdf ld;fOG5 . 

6. af]l/s Pl;8 cfFvf / 3fp ;kmf ug{ k|of]u x'G5 .  
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ls|ofsnfk– 9.2 

b'O{ cf]6f ljs/ lng'xf];\ / klxnf] ljs/df lkmsf xfO8«f]Snf]l/s cDn / bf];|f] ljs/df sfa{lgs 

Pl;8 lng'xf];\ . b'j} ljs/df DofUg]l;odsf] pq} pq} 6'qmf xfn]/ cjnf]sg ug'{xf];\ . s] b'j} 

ljs/df k|ltlqmofsf] b/ p:t} b]lvG5 < 5nkmn u/L lgisif{ n]Vg'xf];\ .  

Iff/ (Base) 

cDn;Fu k|ltlqmof u/L nj0f agfpg] wft'sf cS;fO8 jf xfO8«f]S;fO8nfO{ Iff/ elgG5 . 

kf]6fl;od xfO8«f]S;fO8 (KOH), SoflN;od cS;fO8 (CaO), Pdf]lgod xfO8«f]S;fO8 

(NH4OH), ;f]l8od xfO8«f]S;fO8 (NaOH), k]ml/sxfO8«f]S;fO8 (Fe(OH)3) cflb Iff/sf 

pbfx/0f x'g\ . 

Iff/x¿dWo] s]xL kfgLdf 3'N5g\ eg] s]xL kfgLdf 3'Nb}gg\ . kfgLdf 3'Ng] Iff/x¿nfO{ cNsfnL 

(alkali) elgG5 . cNsfnLn] kfgLdf 3'Nbf xfO8«f]lS;n cfof]g (OH
–
) lbG5g\ . NaOH, KOH, 

Mg (OH)2 cflb cNsfnLsf pbfx/0fx¿ x'g\ . kfgLdf g3'Ng] Iff/x¿ cNsfnL | 

xf]Ogg\ . To;}n] Cu (OH)2, Fe(OH)3 kfgLdf g3'Ng] ePsf]n] cNsfnL xf]Ogg\, Iff/ dfq x'g\ . 

To;}n] ;a} cNsfnL Iff/ x'g\ t/ ;a} Iff/ cNsfnL xf]Ogg\ .  

Iff/x¿sf] juL{s/0f 

Iff/sf] zlStsf cfwf/df Iff/nfO{ @ k|sf/df afFl8G5 . tL x'g\ – g/d Iff/ / s8f Iff/ . 

kfgLdf 3'Nbf yf]/} dfqfdf xfO8«f]lS;n cfof]g lbg] Iff/nfO{ g/d Iff/ (weak base) elgG5 . 

Pdf]lgod xfO8«f]S;fO8 (NH4OH), SoflN;od xfO8«f]S;fO8 (Ca(OH)2) g/d Iff/sf pbfx/0f 

x'g\ . kfgLdf 3'Nbf w]/} dfqfdf xfO8«f]lS;n cfof]g lbg] Iff/nfO{ s8f Iff/ (strong base) 

elgG5 . ;f]l8od xfO8«f]S;fO8 (NaOH), kf]6fl;od xfO8«f]S;fO8 (KOH) s8f Iff/sf 

pbfx/0f x'g\ .  

Iff/sf u'0fx¿ 

1. Iff/sf] :jfb k|foM 6/f]{ x'G5 .  

2. 5'Fbf Iff/x¿ ;fa'g h:tf] lrKnf] / RofkRofk nfUg] x'G5g\ .  

3. Iff/n] ln6d;nfO{ gLnf], k]mgf]NkmyflngnfO{ u'nfaL / ld;fOn c/]GhnfO{ kx]Fnf] agfpF5 
.  

4. Iff/n] cDn;Fu k|ltlqmof u/L nj0f / kfgL agfpF5 .  

 2NaOH + H2SO4 Na2SO4 + H2O 

   Iff/      cDn     nj0f      kfgL 
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 Al (OH)3 + 6HCl  2AlCl3 + 6H2O 

   Iff/      cDn     nj0f      kfgL 

5. Iff/n] sfa{g8fOcS;fO8;Fu k|ltlqmof ubf{ sfaf]{g]6 agfpF5 . 

 2KOH  +  CO2     K2CO3 + H2O 

 Ca (OH)2  + CO2      CaCO3 + H2O 

6. Iff/n] Pdf]lgod nj0f;Fu k|ltlqmof ubf{ Pdf]lgof UofF; lg:sG5 .  

 NaOH + NH4Cl     NaCl + H2O + NH3 

 Ca (OH)2 + (NH4)CO3   CaCO3 + 2NH3 + 2H2O 

7. s'g} s'g} Iff/ -cNsfnL_ n] Pdf]lgod nj0f;Fu k|ltlqmof ubf{ c3'ngLo Iff/ agfpF5g\ 
.  

 2NaOH + CuSO4    Cu(OH)2 + Ns2SO4 

 3NH4OH + FeCl3    Fe(OH)3 + 3NH4Cl 

Iff/sf] pkof]lutf 

1. P]n'ldlgod xfO8«f]S;fO8 / DofUg]l;od xfO8«f]S;fO8nfO{ k]6sf] clDnokg 7Ls ug{ 
 k|of]u x'G5 .  

2. kf]6fl;od xfO8«f]S;fO8 g/d ;fa'g pTkfbg ug{ k|of]u x'G5 .  

3. ;f]l8od xfO8«f]S;fO8 ;fa'g / l86/h]G6 agfpg k|of]u x'G5  . 

4. Pdf]lgod xfO8«f]S;fO8, SoflN;od xfO8«f]S;fO8 cflbnfO{ k|of]uzfnf l/Ph]G6sf] 
¿kdf  k|of]u x'G5 .  

5. SoflN;od xfO8«f]S;fO8 df6f]sf] clDnokg l7s ug{ k|of]u x'G5 . To:t} of] lAnlrª 
 kfp8/ agfpg ;d]t k|of]u x'G5 .  

6. SoflN;od cS;fO8 (CaO) kfgLsf] s8fkg x6fpg k|of]u x'G5 .  

lj|mofsnfk –9.3 

Pp6f las/df ;f]l8d xfO8«f]S;fO8(NaOH) lng'xf];\ . To;kl5 ln6d;, km]gf]Nkmyflng / 

ldyfOn c/]Gh k|of]u u/L To;df x'g] /ª kl/jt{g gf]6 ug'{xf];\ .  

nj0f (Salt) 
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cDn / Iff/ aLr /f;folgs k|ltlqmof x'Fbf b'j} of}lussf] u'0f x6\g uO{ pTkflbt kbfy{df  

nj0f / kfgL aGb5g\ . cDndf ePsf] xfO8«f]hgnfO{ wft'n] k"0f{ jf cf+lzs ¿kdf lj:yflkt 

ubf{ aGg hfg] t6:y of}lusnfO{ nj0f (Salt) elgG5 . cDnIff/ k|ltlqmofdf cDn / Iff/aLr 

/]l8sn ;f6fkm]/ x'G5 . nj0f aGbf cDnaf6 cfPsf] /]l8snnfO{ cDnLo /]l8sn (Acidic 

radical) elgG5 . To;}u/L nj0f aGbf Iff/af6 cfPsf] /]l8snnfO{ If/Lo /]l8sn (Basic 

radical) elgG5 . kf]6fl;od Snf]/fO8 gfdsf] nj0f kf]6fl;od cfof]gnfO{ Iff/Lo /]l8sn 

(Basic radical) elgG5 eg] Snf]/fO8 cfof]gnfO{ cDnLo /]l8sn (Acidic radical) elgG5 . 

DofUg]l;od Snf]/fO8 (MgCl2), kf]6fl;od ;Nkm]6 (K2SO4), ;f]l8od Snf]/fO8 (NaCl), 

DofUg]l;od Snf]/fO8 (MgSO4) cflb nj0fsf pbfx/0fx¿ x'g\ .  

nj0fsf] juL{s/0f (Classification of Sales) 

nj0fsf] k|s[lt cg';f/ nj0f ljleGg k|sf/sf x'G5g\ . tL x'g\ –t6:y nj0f, cDnLo nj0f / 

Iff/Lo nj0f / xfO8«6]8 nj0f . cDndf ePsf] xfO8«f]hgnfO{ wft' jf Iff/Lo /]l8snn] k"0f{ 

¿kdf lj:yflkt ubf{ aGg] of}lusnfO{ t6:y nj0f (Neutral salt) elgG5 . oL nj0fnfO{ gd{n 

nj0f (Normal salts) klg elgG5 . o:tf nj0fsf pbfx/0fdf NaCl, MgSO4, K2SO4, 

CH3COONH4 cflb kb{5g\ . s8f cDn / s8f Iff/ tyf g/d cDn / g/d Iff/aLr k|ltlqmof 

x'Fbf o:tf nj0f aGb5g\ . 

cDndf /x]sf] xfO8«f]hgnfO{ wft' jf Iff/Lo /]l8snn] cf+lzs ¿kdf lj:yflkt ubf{ aGg] 

of}lusnfO{ cDnLo nj0f (Acidic salt) elgG5 . s8f cDn / g/d Iff/ aLr /f;folgs 

k|ltlqmof x'Fbf o; k|sf/sf nj0f aGb5g\ . sk/ ;Nk]m6 (CuSO4), Pdf]lgod Snf]/fO8 

(NH4Cl) cflb cDnLo nj0fsf pbfx/0f x'g\ . 

cDnLo /]l8snaf6 Iff/sf] xfO8«f]lS;n ;d"xsf] cf+lzs lj:yfkg x'Fbf aGg hfg] nj0fnfO{ 
Iff/Lo nj0f (Basic salt) elgG5 . s8f Iff/ / g/d cDnaLr k|ltlqmof x'Fbf Iff/Lo nj0f  

aGb5g\ . ;f]l8od sfaf]{g]6 (Na2CO3), ;f]l8od Pl;6]6 (CH3COONa) o; k|sf/sf nj0f x'g\ . 

h'g nj0fdf lglZrt dfqfdf kfgLsf c0f'x¿ /x]sf x'G5g\, To:tf nj0fnfO{ xfO8«]6]8 nj0f 
(Hydrated salt) elgG5 . sk/ ;Nkm]6 (CuSO4.5H2O), DofUg]l;od ;Nk]m6 (MgSO4.7H2O) 

o; k|sf/sf nj0fsf pbfx/0f x'g\ . 

nj0fsf u'0fx¿ (Properties of Salts) 

1. w]/}h;f] nj0fsf] :jfb tLtf] x'G5 t/ s'g} nj0f :jfb /lxt x'G5g\ eg] s'g}sf] :jfb 
 g'lgnf] x'G5 . h:t} ;f]l8od Snf]/fO8 . 

2. nj0fsf] kUng] / pDng] tfkqmd pRr x'G5 .  

 nj0f      kUng] tfkqmd      pDng] tfkqmd 
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 NaCl   801
0
C   1413

0
C

 

 Na2SO4  884
0
C   1429

0
C 

3. w]/}h;f] nj0fx¿ kfgLdf 3'ngzLn x'G5g\ . 3'ngzLn nj0fsf] ljB't ljR5]bg x'G5 . 
 ;f]l8od Snf]/fO8 (NaCl), sk/ ;Nk]m6 (CuSO4), lhª\s ;Nk]m6 (ZnSO4) cflb 
 3'ngzLn nj0fsf pbfx/0f x'g\ . jf:tjdf Na, K / NH4 sf ;a} nj0f kfgLdf 
 3'ngzLn x'G5g\ . gfO6«][6 / afOsfaf]{g]6 nj0fx¿ klg kfgLdf 3'ngzLn x'G5g\ . 
 n]8;Nk]m6 (PbSO4), l;Ne/ Snf]/fO8 (AgCl) kfgLdf g3'Ng] nj0fx¿ x'g\ . l;Ne/ / 
 n]8sf Snf]/fO8 tyf n]8 / a]l/odsf ;Nk]m6 nj0f kfgLdf 3'Nb}gg\ .  

4. s]xL nj0fx¿ /ª\uxLg x'G5g\ . jf:tjdf Na, K, Al, Ca, Mg, Al / Ba sf nj0fx¿ 
 /ª\uxLg -;]tf_ x'G5g\ . kmnfd, tfdf, sf]afN6, lgs]n, Dofª\uflgh, qmf]ldod cflbsf 
 nj0fx¿ /ª\\uLg x'G5g\ . 

5. s8f cDn / s8fIff/ tyf g/d cDn / g/d Iff/af6 aGg] nj0fx¿ t6:y x'G5g\ . 
 s8f cDn / g/d Iff/af6 aGg] nj0f cDnLo x'G5g\ eg] g/d cDn / s8f Iff/af6 
 aGg] nj0f Iff/Lo x'G5g\ .  

nj0fsf] pkof]lutf 

1. ;f]l8od Snf]/fO8nfO{ vfg] g"gsf] ¿kdf k|of]u ul/G5 . 

2. ;f]l8od afOsfaf]{g]6nfO{ vfg] ;f]8fsf] ¿kdf k|of]u ul/G5 . o;af6 k]6sf] cDnLokg 
 ;d]t l7s ul/G5 . 

3. ;f]l8od sfaf]{g]6 sfFr / 8]6/h]G6 agfpg k|of]u x'G5 . 

4. SoflN;od ;Nk]m6nfO{ rs tyf Knf:6/ ckm k]l/;sf]¿kdf k|of]u ul/G5 . 

5. k]m/; ;Nk]m6, lhª\s ;Nkm]6 cflb cf}iflwsf] ¿kdf k|of]u x'G5g\ . 

6. KCl, KNO3, (NH4)2SO4,CaSO4.5H2O, NH4NO3 cflb nj0fx¿ /;folgs dnsf] 
 ¿kdf k|of]u x'G5g\ .  

7. l;Ne/ a|f]dfO8 sn/ r]lGhª sfFrsf] ¿kdf k|of]udf cfpF5 .  

8. sk/ ;Nk]m6 sL/f dfg]{ cf}iflwsf] ¿kdf k|of]udf cfpF5 .  

lg/fs/0f k|ltlqmof (Neutralization reaction) 

cDn / Iff/aLr /f;folgs k|ltlqmof x'Fbf b'j} kbfy{n] cfk\mgf] u'0f u'dfpF5g\ / To;sf] 

kmn:j¿k gofF kbfy{ aG5g\ . o; k|lj|mofdf cDnn] Iff/sf] / Iff/n] cDnsf] u'0f gi6 ub{5g\ . 

To;}n] o; k|ltlqmofnfO{ lg/fs/0f k|ltlqmof elgG5 .  
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2NaOH + H2SO4   Na2SO4 + 2H2O 

    Iff/      cDn       nj0f      kfgL 

lg/fs/0f k|ltlqmof lgs} pkof]uL x'G5 . b}lgs hLjgdf /x]sf o; k|ltlqmofsf s]xL pkof]lutf 

tn ;"rLa4 ul/Psf] 5 .  

1. k]6sf] clDnokg x6fpg PG6fl;8 k|of]u ul/G5 . 

2. sldnf jf df}/Ln] lrNbf ;fa'g nufOG5 . sldnf jf df}/Ln] lrNbf 5fnfleq l5g]{ 
 kmld{s cDnnfO{ ;fa'gn] t6:y agfpF5 . 

3. af?nfn] lrNbf 5fnfdf Pl;l6s cDn nufOG5 lsgeg] af?nfsf] 6f]sfOdf 5fnfleq 
 k:g] cNsfnLnfO{ Pl;l6s cDnn] t6:y u/fpF5 .  

4. hdLgsf] clDnokg x6fpg nfOdsf] k|of]u x'G5 .  

 lj|mofsnfk 9.4 

3/df kfOg] nj0fx¿ hDdf ug'{xf];\ / To;sf] /ª / 3'ngzLntf k/LIf0f u/L tflnsfdf 

n]Vg'xf];\ .  

 

;f/f++z 

1. 3f]n cj:yfdf xfO8«f]hg cfof]g lbg] of}lusnfO{ cDn elgG5 . cDn @ vfnsf x'G5g\ 
M  ck|fª\ufl/s cDn / k|fª\ufl/s cDn .  

2. cDn;Fu k|ltlqmof u/L nj0f lbg] wft' cS;fO8 jf xfO8«f]S;fO8nfO{ Iff/ (Base) 
 elgG5 . ;f]l8od xfO8«f]cS;fO8 (NaOH), SoflN;od cS;fO8 (CaO) cflb Iff/ x'g\ 
. 

3. ;a} Iff/x¿ kfgLdf 3'Nb}gg\ . kfgLdf 3'ngzLn Iff/nfO{ cNsfnL elgG5 . kfgLdf 
 g3'Ng] Iff/x¿ cNsfnL xf]Ogg\ . To;}n] ;a} cNsfnL Iff/ x'g\ t/ ;a} Iff/ cNsfnL 
 xf]Ogg\ . 

4. cDn / Iff/aLr /f;folgs k|ltlqmof x'Fbf wft'n] cDnsf] xfO8«f]hg lj:yfkg u/L aGg 
 hfg] t6:y of}lusnfO{ nj0f elgG5 . 

5. k|s[lt cg';f/ nj0f t6:y, cDnLo / Iff/Lo x'G5g\ . 

6. cDn, Iff/, nj0f b}lgs hLjgsf pkof]uL kbfy{ x'g\ .  
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7. cDn / Iff/ aLr /f;folgs k|ltlqmof x'Fbf b'j}sf] u''0f gi6 eO{ gofF kbfy{ aGb5g\ . 
 To;}n] o; k|ltlqmofnfO{ lg/fs/0f k|ltlqmof elgG5 .  

 

 

cEof; 

1. ;xL pQ/df uf]nf] 3]/f nufpg'xf];\ .  

 -s_  tnsf dWo] s'g rflxF cDn xf]Og < 

  i) HCl     ii) NaOH   

  iii) CH3COOH   iii) H2SO4 

 -v_  6/f]{ :jfb / 5'Fbf ;fa'g h:tf] lrNnf] nfUg] kbfy{ tnsf dWo] s'g xf] < 

  i) nj0f    ii) cDn    

  iii) Iff/    iii) kfgL 

 u_  k]6sf] cDnLokg a9\bf cf}iflwsf ¿kdf tnsf dWo] s'g /;fog k|of]u x'G5 < 

  i) Mg(OH)2   ii) KOH  

  iii) Fe (OH)3   iv) NaOH 

 3_  bxLdf s'g cDn kfOG5 < 

  i) ;fOl6«s cDn           ii) Pl;l6s cDn  

  iii) 6f6{l/s cDn            iv) NoflS6s cDn 

2.  km/s n]Vg'xf];\ M  

 s_ cDn / Iff/       v_ s8f cDn / g/d cDn      u_ s8f Iff/ / g/d Iff/ 

3.  lgDg k|Zgx¿sf] hjfkm lbg'xf];\ M 

 s_  cDn s]nfO{ elgG5 < s'g} # j6f cDnsf] gfd n]Vg'xf];\ .  

 v_  cDnsf # j6f u'0fx¿ n]Vg'xf];\ .  

 u_  Iff/ eg]sf] s] xf] < s'g} # j6f Iff/sf] gfd n]Vg'xf];\ .  

 3_  Iff/sf # j6f u'0fx¿ n]Vg'xf];\ .  
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 ª_  nj0f s]nfO{ elgG5 < clDno, Iff/Lo / t6:y nj0fsf] Pp6f Pp6f pbfx/0f  

  lbg'xf];\ .  

 r_  nj0fsf @ j6f u'0fx¿ n]Vg'xf];\ . 

 5_  lg/fs/0f k|ltlqmof s]nfO{ elgG5 < Pp6f pbfx/0f lbO{ ;dLs/0f ;d]t n]Vg'xf];\ .  

 

4.  sf/0f lbg'xf];\ M 

 s_  s8f cDnnfO{ xftn] 5'g' x'Fb}g .  

 v_  ;a} cNsfnL Iff/ x'g\ t/ ;a} Iff/ cNsfnL xf]Ogg\ . 

 u_  cDn / Iff/ lrGg ln6d; k|of]u x'G5 . 

5.  tnsf] lrq x]/L ;f]lwPsf k|Zgsf] hjfkm n]Vg'xf];\ .  

 

   i)  lrqdf lbPsf] kmn sfutL eP To;df s'g /;fog kfOG5 < 

   ii)  Tof] /;fogn] ln6d;;Fu s:tf] /ª lbG5 < 

6.  lgDg ;dLs/0fx¿ k"/f ug'{xf];\ .  

 s_ CaCO3 + HCl   v_ NaOH + H2SO4 

 u_ Ca (OH)2 + HNO3  3_ NH4OH + FeCl3  

kl/of]hgf sfo{  

1. 3/df k|of]u x'g] slDtdf % j6f /;fog lng'xf];\ / ln6d;åf/f k/LIf0f u/L tL /;fog 

 cDn, Iff/ / nj0f s] x'g\ < 5'6\ofpg'xf];\ . 

/;fog /;fog 1 /;fog 2 /;fog 3 /;fog 4 /;fog 5 

ln6d;n] 

lbg] /ª 
     

/;fogsf] 

k|s[lt 
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2.  ltgcf]6f ljs/ lnP/ Pp6fdf sfutLsf] /;, csf]{df v/fgL kfgL / t];|f]df g'gkfgLsf] 

 3f]n /fVg'xf];\ . ca ltgj6} kbfy{nfO{ ln6d;, ldyfOn c/]Gh / k]mgf]Nkmyflng k|of]u 

 u/L k/LIf0f ug'{xf];\ / ltgn] b]vfpg] /ª gf]6 ug'{xf];\ . Pp6f k|ltj]bg tof/ u/L 

 k|:t't ug'{xf];\ . 
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k[YjLsf] jl/kl/ /x]sf] jfo'd08ndf s'g s'g UofF;x¿ 5g\ < s] tL ;a} UofF;x¿sf nIf0f 

;dfg 5g\ < k[YjLsf] jfo'd08n UofF;x¿sf] ld>0f xf] . o;df gfO6«f]hg, clS;hg, sfa{g8fO 

cS;fO8, kfgLsf] jfkm, lgl:qmo UofF; cflb ldl;P/ /x]sf x'G5g\ . o; kf7df xfdL 

sfa{g8fOcS;fO8 / Pdf]lgof UofF;sf] af/]df cWoog ub{5f}+ . 

sfa{g 8fOcS;fO (Carbon dioxide) 

jfo'd08ndf sfa{g 8fOcS;fO8sf] dfqf 0.03 % dfq 5 . of] UofF; OGwg afNbf tyf 

hLjx¿sf] Zjf;k|Zjf; k|lj|mofdf lg:s]/ jfo'd08ndf ldl;G5 . of] UofF; kfgLdf 3'ngzLn 

ePsfn] ;d'b|, tfn cflbsf kfgLdf ;d]t 3'n]sf cj:yfdf kfOG5 . of] UofF; ;g\ !^*) df 

efg x]ndf]G6n] kQf nufPsf x'g\ eg] o;nfO{ sfa{g / clS;hgsf] ld>0f eg]/ nfEjfOh/n] 

kQf nufPsf x'g\ .  

c0f';"q = CO2                 cf0fljs ef/ = 44 amu 

                                                CO2 = 12+ 16x2 = 12+32 = 44 amu 

k|of]uzfnfdf sfa{g 8fOcS;fO8 agfpg] ljlw 

SoflN;od sfaf{]g]6 -r'g9'Ëf_ / lkmsf xfO8«f]Snf]l/s cDn aLr k|ltlqmof x'Fbf sfa{g 

8fOcS;fO8 UofF; lg:sG5 . 

CaCO3 + 2HCl ––––––– CaCl2 + H2O + CO2  

s]xL UofF;x¿  (Some Gases) 

ljlzi6 p2]Zo (Specific Objectives) 

o; kf7sf] cGTodf lzIffyL{x¿ lgDg s'/fdf ;Ifd x'g'x'g]5 M 

-s_   k|of]uzfnfdf sfa{g8fOcS;fO8 UofF; agfP/ b]vfpg, 

-v_   sfa{g8fOcS;fO8 UofF;sf] u'0f / pkof]lutf atfpg,   

-u_   k|of]uzfnfdf Pdf]lgof UofF; tof/ ug{, 

-3_   Pdf]lgof UofF;sf] u'0f / pkof]lutf atfpg . 

kf7 

!) 
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lrq g+= 10.1 M k|of]uzfnfdf sfa{g 8fOcS;fO8 agfpg] ljlw 

k|lj|mof M lrqdf b]vfPh:t} u/L Pp6f pNkmaf]6ndf r'g9'Ëfsf 6'qmf xfnL pks/0f h8fg  

u/f}+ . ca ly;n kmg]naf6 lj:tf/} cDn xfnf}+ . cDn xfn]kl5 /f;folgs k|ltlqmof ;'? x'G5 / 

CO2 UofF; lg:sG5 . pSt UofF; 8]lne/L 6\o'a x'Fb} hfG5 / xfjfnfO{ dflylt/ lj:yfkg u/L 

;'N6f] -dfly kms{]sf]_ UofF;hf/df hDdf x'G5 . o; k|lj|mofdf af]6nsf d'vdf ss{ 6Dd ldnfP/ 

xfjf gl5g{] nufPsf] x'g'k5{ . To;}u/L ly;n kmg]nsf] 6'Kkf] cDndf 8'a]sf] x'g'k5{ . 

sfa{g 8fOcS;fO8 UofF; agfpg] c¿ s]xL j}slNks pkfox¿ klg 5g\ . ltgnfO{ oxfF 

5f]6s/Ldf lbOG5 . 

-s_  clS;hgsf] pkl:yltdf sfa{g aNbf sfa{g 8fOcS;fO8 aG5 . 

          C + O2  –––––––  CO2 

-v_  ldy]g, Oy]g, Go'6]g cflb OGwg afNbf CO2 lg:sG5 . 

         2C2 H6 + 7O2 ––––––– 4CO2 + 6H2O 

       Oy]g 

-u_  wft' sfaf{]g]6 tyf xfO8«f]hg sfaf{]g]6 / cDnaLr /f;folgs k|ltlqmof x'Fbf klg CO2 

 lg:sG5 . 

   Na2CO3  +    2HCl ––––––– 2NaCl + H2O + CO2 

  ;f]l8od sfaf]{g]6 

    Ca(HCO3)2     +     2HCl ––––––– CaCl2 + 2H2O + 2CO2 

 SoflN;od afOsfaf]{g]6 
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lj|mofsnfk–10.1 

lau|]sf] zª\v jf r'g9'Ëfsf 6'qmfnfO{ Pp6f ljs/df /fv]/ yf]/} lkmsf xfO8«f]Snf]l/s cDn xfn]/ 

cjnf]sg ug{'xf];\ . s] x'G5 < o:tf] lsg ePsf] xf]nf < 

sfa{g 8fOcS;fO8sf] cf}Bf]lus pTkfbg 

sfa{g 8fOcS;fO8 Pp6f pkof]uL UofF; ePsf]n] o;sf] cf}Bf]lus :t/df pTkfbg ul/G5 . 

cf}Bf]lus:t/df CO2 sf] pTkfbg ubf{ r'g9'ËfnfO{ pRr tfkqmddf sf]Onfåf/f e§Ldf  

ttfOG5 . o;/L ttfpFbf r'g9'Ëf -SoflN;od sfaf{]g]6_ 6'qm]/ SoflN;od cS;fO8 / sfa{g 

8fOcS;fO8 aG5 . 

       CaCO3                –––––––           CaO      +    CO2 

SoflN;od sfaf]{g]6                 SoflN;od cS;fO8 

o;/L pTkflbt CO2 nfO{ l;lnG8/df ;ª\u|x u/L ljleGg cf}Bf]lus sfddf k|of]u ul/G5 . o; 

k|lj|mofdf CO2  ;Fu} pTkflbt csf]{ /;fognfO{ r'g  (quick lime) elgG5 .  of] /;fog XjfO6 

jfl;ªdf k|of]u x'G5 . r'g -lSjs nfOd_ df kfgL ld;fpFbf SoflN;od xfO8«f]S;fO8 aG5 . 

To;nfO{ :n]S8 nfOd- slaked lime_ elgG5 . 

      CaO       +       H2O     –––––––        Ca(OH)2 

SoflN;od cS;fO8-lSjs nfOd_    SoflN;od xfO8«f]S;fO8 -:n]S8 nfOd_         

sfa{g 8fOcS;fO8sf u'0fx¿ 

-s_  ef}lts u'0fx¿ 

1. of] UofF; /ËxLg, uGwxLg / :jfb/lxt 5 . 

2. pRr rfkdf of] kfgLdf 3'Nb5 . oxL sf/0fn] lr;f] k]o kbfy{df CO2 3'n]/ 

 /x]sf] x'G5 .  

3. of] –56.6°C df t/ndf –78°C df 7f]; cj:yfdf kl/jt{g x'G5 .  

4. of] UofF; xfjfeGbf ux|f}+ x'G5 . To;}n] k"/fgf] u'kmf jf Ogf/df hDdf eP/ /x]sf] 

 x'G5 . o:tf 7fpFdf dflg; jf cGo hLj k'u] eg] lg:;fl/P/ d5{g\ . 

5. of] UofF; ljiffn' 5}g . 

-v_  /f;folgs u'0f 

1. of] UofF;sf] clDno u'0f x'G5 . To;}n] cf]l;Psf] ln6d; sfuhnfO{ o;n] /ftf]  

 u/fpF5 .  

             tfk 
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2. of] UofF; aNb}g / aNgdf d2t klg ub{}g t/ aln/x]sf] DofUg]l;od lkmQfnfO{ 

 CO2 el/Psf] hf/df xfNbf lkmQf t]lhnf] eP/ aln/xG5 . o; k|lj|mofdf hf/leq 

 sfnf] yf]Knf / ;]tf] w'nf] ag]sf] b]lvG5 . 

 Mg + CO2 ––––––– MgO     +  C  

    ;]tf] w'nf]     sfnf] yf]Knf   

3.  sfa{g 8fOcS;fO8nfO{ r'gkfgLdf s]xL a]/ k7fpFbf r'gkfgL b"lwnf] (Milky) 

 aGb5 . o; k|lj|mofdf r'gkfgL / sfa{g 8fOcS;fO8 aLr k|ltlqmof eO{ 

 c3'ngzLn SoflN;od sfaf{]g]6 ag]sfn] r'gkfgL b"lwnf] b]lvPsf] xf] . 

 Ca(OH)2   +      CO2 –––––––       CaCO3          +          H2O  

 r'gkfgL           ;]tf] 7f]; kbfy{  

                               -c3'ngzLn_   

t/ o; k|lj|mofdf CO2 nfO{ nuftf/ w]/}a]/ k7fO/x\of] eg] lj:tf/} r'gkfgLsf] 

b"lwnf]kgf -;]tf] /ª_ x/fP/ hfG5 . w]/}a]/  CO2 k7fpFbf SoflN;od sfaf{]g]6,kfgL 

/ sfa{g 8fOcS;fO8 ldn]/ kfgLdf 3'ngzLn SoflN;od afOsfaf{]g]6 aGb5 / 

r'gkfgLsf] b"lwnf]kg x/fP/ hfG5 . 

CaCO3       + H2O        + CO2       ––––––– Ca(HCO3)2    

SoflN;od sfaf]{g]6                         SoflN;od afOsfaf]{g]6 

-c3'ngzLn _                    -3'ngzLn_ 

o;nfO{ ttfof] eg] km]l/ b"lwnf]kg b]lvG5 . 

Ca(HCO3)2                –––––––        CaCO3         +   H2O    +    CO2   

SoflN;od afOsfaf]{g]6           SoflN;od sfaf]{g]6 

  -3'ngzLn_        -c3'ngzLn_ 

4. sfa{g 8fOcS;fO8nfO{ tftf] sfa{g (red hot coke) ;Fu k|ltlqmof u/fpFbf 

 sfa{gdf]gf]S;fO8 aG5 . 

 CO2 + C 
900°C

 –––––––2CO  

5. sfa{g 8fOcS;fO8 UofF; kfgLdf 3'Nbf sfa{lgs cDn aGb5 . lr;f] k]o kbfy{df 

 pRr rfkdf CO2 3f]n]/ /flvPsf] x'G5 . o;n] k]o kbfy{sf] :jfb a9fpF5 . lr;f] 

 k]o kbfy{sf] lasf{] vf]Nbf To;af6 UofF; lg:sg] sf/0f ToxfF 3'n]sf] CO2  pDs]/ 

 hfg' g} xf] . 

        tfk 
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             H2O + CO2––––––– H2CO3 

      sfa{lgs cDn 

6.  k|sfzsf] pkl:yltdf xl/of] la?jfn] sfa{g 8fOcS;fO8 / kfgL aLr k|ltlqmof 

 u/L sfaf{]xfO8«]6 -Un'sf]h_ agfpF5 . o; k|lj|mofnfO{ k|sfz ;+Zn]if0f 

 (Photosynthesis) elgG5 . 

 6CO2 + 6H2O  
light

––––––––––– 
Chlorophyll

 C6H12O6   +   6O2 

sfa{g 8fOcS;fOsf] pkof]lutf 

1.  lao/ tyf lr;f] k]o kbfy{df CO2 k|of]u x'G5 .  

2. la?jfsf] k|sfz ;+Zn]if0f k|lj|mofdf CO2 k|of]u x'G5 . 

3.  /f;folgs dn agfpg CO2  k|of]u x'G5 . 

 CO2 + NH3 
1500°C

 –––––––    H2N – CO – NH2   +  H2O     

  

4. 8«fO cfO; agfpg k|of]u x'G5 . 8«fO cfO; kmnkm"n, df5f cflbnfO{ ;'/lIft /fVg 

 k|of]u x'G5 . sfa{g 8fOcS;fO8nfO{ – 78°C ;Dd lr:ofpFbf 7f];df kl/0ft x'G5 . 7f]; 

 sfa{g 8fOcS;fO8nfO{ ;'Svf a/km (Dry ice) elgG5 . 

5. sfa{g 8fOcS;fO8 UofF; cfuf] lgefpg k|of]u x'G5 . cfuf] lgefpg] oGq (fire 

 extinguisher) sf] l;lnG8/df ;f]l8od afOsfaf{]g]6 (NaHCO3)  / ;Nkm\o'l/s cDn 

 cnu cnu u/L /flvPsf] x'G5 . ha x}08n lyr]/ oL b'O{ kbfy{ ld;fOG5 /f;folgs 

 k|ltlqmof eO{ CO2 aG5 / To;n] cfuf] lgefpF5 . 

              2NaHCO3 + H2SO4 –––––––  Na2SO4 + 2H2O + 2CO2 

6. lrgL ldndf sfaf{]g];g k|lj|mofdf k|of]u x'G5 . 

7. wft' sfaf{]g]6 / afOsfaf{]g]6 agfpg k|of]u x'G5 . 

 

lj|mofsnfk–10.2 

OG6/g]6af6 8«fO cfO;sf] pkof]lutf cWoog u/L ;"rL agfpg'xf];\ . 

 

   Urea -o'l/of_ 

Un'sf]h 
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Pdf]lgof (NH3) 

Pdf]lgof gfO6«f]hg / xfO8«f]hg ldn]/ ag]sf] of}lus UofF; xf] . Pdf]lgod Snf]/fO8 / 

SoflN;od xfO8«f]cS;fO8af6 nfEjfOh/n] of] UofF; agfPsf x'g\ . gfO6«f]hgo'Qm kbfy{ s'lxFbf 

of] UofF; aGb5 . k|s[ltdf of] :jtGq tyf of}lussf] ¿kdf kfOG5 . 

c0f';"q = NH3   cf0fljs ef/  = 17 amu 

                                      NH3 = 14+1x3 = 17 amu 

 

k|of]uzfnfdf Pdf]lgof agfpg] ljlw 

Pdf]lgod Snf]/fO8(NH4Cl) / SoflN;od xfO8«f]S;fO8 (Ca (OH)2)sf] ld>0f ttfpFbf tL 

kbfy{aLr /f;folgs k|ltlqmof eO{ Pdf]lgof UofF; lg:sG5 . 

2NH4Cl + Ca (OH)2 ––––––– CaCl2 + 2H2O + 2NH3 

                    

lrq g+= !)=# k|of]uzfnfdf Pdf]lgof agfpg] ljlw 

k|lj|mof M Pdf]lgod Snf]/fO8 / SoflN;od xfO8«f]cS;fO8 -:n]S8 nfOd_ sf] 2:1 ld>0fnfO{ 

Pp6f xf8{Unf; 6\o'adf /fvL lrqdf b]vfPh:t} u/L pks/0f h8fg u/f}+ / ld>0fnfO{ lj:tf/} 

ttfcf}+ . ttfpFbf tL kbfy{ aLr /f;folgs k|ltlqmof eO{ Pdf]lgof UofF; aGb5 . o;/L ag]sf] 

Pdf]lgof UofF; 8]lne/L 6\o'a x'Fb} uP/ xfjfnfO{ tnlt/ lj:yflkt u/L pN6f] UofF;hf/df hDdf 

x'G5 . o; k|lj|mofdf ;'Svf Pdf]lgof k|fKt ug{ of] UofF;nfO{ nfOd 6fj/af6 k7fOG5 . kfgLdf 

3'ngzLn ePsfn] o; UofF;nfO{ kfgL ePsf] hf/df hDdf ug{ ;lsFb}g .  

Pdf]lgof agfpg] j}slNks ljlwx¿ 

1. Pdf]lgodsf] of}lus ttfpFbf Pdf]lgof UofF; lg:sG5 . 

  (NH4)2CO3 


 ––––––– 2NH3 + H2O + CO2 

 Pdf]lgod sfaf]{g]6 

2. Pdf]lgod nj0fx¿ / cNsfnL aLr k|ltlqmof ubf{ klg Pdf]lgof UofF; lg:sG5 . 
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  (NH4)2SO4         +     2NaOH –––––––        Na2SO4  + 2H2O + 2NH3  

 Pdf]lgod ;Nkm]6   ;f]l8od xfO8«f]S;f8      ;f]l8od ;Nkm]6 

   NH4Cl    +           KOH           –––––––          KCl    + NH3    + H2O 

 Pdf]lgod Snf]/fO8   kf]6fl;od xfO8«f]S;fO8     kf]6fl;do Snf]/fO8 

lj|mofsnfk–10.3 

Pp6f rf6{ k]k/df k|of]uzfnfdf Pdf]lgof agfpg] ljlwsf] gfdfªl\st lrq agfP/ l8:Kn] 

af]8{df 6fF:g'xf];\ . 

Pdf]lgofsf] cf}Bf]lus pTkfbg 

cf}Bf]lus :t/df Pdf]lgofsf] pTkfbg x]a/ ljlwaf6 ul/G5 . o; ljlwdf 3 efu xfO8«f]hg / 

1 efu gfO6«f]hgsf] ld>0fnfO{ 200–900 P6dl:kmo/ rfkdf nueu 500°C ;Dd ttfOG5 . 

o; k|lj|mofdf kmnfdnfO{ pTk|]/s / df]lnA8]gdnfO{ k|f]df]6/sf] ¿kdf k|of]u ul/G5 . 

 

N2 + 3H2                                            2NH3 + Heat 

 

of] ljlw lk|mh x]j/n] ;g\ !(!# df kQf nufPsf x'g\ . of] tfkbfos / bf]xf]/f] (reversible)  

k|ltlqmof xf] . Pdf]lgofsf] w]/} pTkfbgsf nflu k|ltlqmof/t kbfy{sf] dfqf a9fpg] tyf dfly 

plNnlvt cj:yf nuftf/ sfod /fVg'k5{ . 

Pdf]lgofsf u'0fx¿ 

-s_  ef}lts u'0f 

1.  of] UofF; /ËxLg x'G5 t/  o;sf] gfs kf]Ng] s8f lk/f] uGw x'G5 . o;n] 

 cfFvfaf6 cfF;' lgsfN5 . 

2. of] xfjfeGbf xn'sf x'G5 . To;}n] xfjfnfO{ tnlt/ lj:yfkg u/L pN6f] hf/df 

 hDdf x'G5 . 

3. of] kfgLdf cToGt 3'ngzLn x'G5 . o;}n] of] UofF;nfO{ kfgLdf hDdf ul/Fb}g . 

4.  of] –33.3°C df t/ndf / –77.7°C df 7f];df kl/0ft x'G5 . 

-v_  /f;folgs u'0f 

1.  of] cfkm" aNb}g / aNgdf d2t klg ub{}g . 

2.  of] Iff/Lo x'G5 To;}n] o;n] leh]sf] /ftf] ln6d;nfO{ lgnf] agfpF5 . 

200–900 atm 
 

500°C Fe/Mo 
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3.  Pdf]lgof UofF; kfgLdf 3'Nbf Pdf]lgod xfO8«f]S;fO8 aG5 . 

    NH3 + H2O                                         NH4OH 

4.  Pdf]lgofn] cDn;Fu /f;folgs k|ltlqmof u/L nj0f agfpF5 . 

 NH3 + H2SO4 ––––––– (NH4)2SO4 [ Pdf]lgod ;Nkm]6 ] 

 NH3 + HNO3 ––––––– NH4NO3  [ Pdf]lgod gfO6«]6 ] 

5. Pdf]lgof 3f]n -Pdf]lgod xfO8«f]S;fO8_ n] cDn;Fu k|ltlqmof u/L nj0f / kfgL 

 agfpF5 . 

 NH4OH  +  HCl –––––––  NH4Cl + H2O 

 NH4OH  +  HNO3 –––––––  NH4NO3 + H2O 

      2NH4OH  +  H2SO4 –––––––  (NH4)2SO4 + 2H2O 

6. ha Pdf]lgof / uf9f xfO8«f]Snf]l/s cDnaLr k|ltlqmof x'G5, ;]tf] afSnf] w'jfF 

 b]vfk5{ . o; k|ltls|ofdf Pdf]lgod Snf]/fO8sf dl;gf 7f]; s0fx¿ ag]sf 

 sf/0fn] g} ;]tf] w'jfF b]lvPsf] xf] . 

 NH3 + HCl ––––––– NH4Cl  

   Pdf]lgod Snf]/fO8-;]tf] w'jfF_ 

7.  pRr tfkqmd / s]xL rfkdf Pdf]lgofsf] sfa{g 8fOcS;fO8;Fu k|ltlqmof x'Fbf 

 o'l/of aG5 . of] pkof]uL /f;folgs dn xf] . 

 2NH3  + CO2 –––––––    H2N – CO – NH2 + H2O 

           o'l/of 

8.  Pdf]lgofnfO{ clS;hg;Fu ttfpFbf o;n] gfO6«f]hg / kfgL agfpF5 . 

  4NH3  + 3O2 –––––––  2N2 + 6H2O 

Pdf]lgofsf] pkof]lutf 

1.  t/n Pdf]lgof /]lk|mh]/]6/df lr:ofpg] sfddf k|of]u x'G5 . 

2.  of] UofF; n'uf w'g] ;f]8f, gfOl6«s cDn, Knfl:6S; cflb agfpg k|of]u x'G5 . 

3. o;af6 Pdf]lgod gfO6«]6, o'l/of h:tf /f;folgs dn agfOG5 . 

4.  cf}iflwsf] ¿kdf k|of]u ul/g] Pdf]lgod nj0fx¿ (NH4Cl, (NH4)2SO4) cflb agfpg 

 k|of]u x'G5 . 
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5.  gS;fx¿sf] An'lk|G6 lgsfNg k|of]u x'G5 . 

6.  lu|h, t]n cflb x6fpg lSnlG;ª Ph]G6sf] ¿kdf k|of]u x'G5 .  

;f/f+z 

1.  sfa{g8fOcS;fO8 / Pdf]lgof of}lus UofF;x¿ x'g\ . 

2. k|of]uzfnfdf sfa{g8fOcS;fO8 UofF; agfpFbf r'g9'Ëf -SoflN;od sfaf{]g]6_ nfO{ 

 lkmSsf xfO8«f]Snf]l/s cDn;Fu k|ltlqmof u/fOG5 . 

 CaCO3  + 2HCl ––––––– CaCl2 + H2O + CO2 

3. el§df r'g9'ËfnfO{ pRr tfkqmddf ttfP/ cf}Bf]lus ¿kdf sfa{g 8fOcS;fO UofF;sf] 

 pTkfbg ul/G5 . o; k|lj|mofdf SoflN;od sfaf{]g]6 6'qm]/ SoflN;od cS;fO8 / sfa{g 

 8fOcS;fO8 aG5 . 

 CaCO3 –––––––   CaO + CO2 

4. sfa{g 8fOcS;fO8 UofF; cfuf] lgefpg], ;'Svf j/kmsf] ¿kdf vfg]s'/f ;+/lIft ug{], 

 /f;folgs dn agfpg], la?jfsf] k|sfz ;+Zn]if0f ug{] cflb sfddf k|of]u x'G5 . 

5. Pdf]lgod Snf]/fO8 / SoflN;od xfO8«f]S;fO8sf] 2:1 ld>0fnfO{ ttfpFbf Pdf]lgof 

 UofF; lg:sG5 . 

 2NH4Cl + Ca(OH)2 –––––––  CaCl2 + 2H2O + 2NH3    

6. cf}Bf]lus:t/df Pdf]lgofsf] pTkfbg x]a/ ljlwaf6 ul/G5 . o; ljlwdf xfO8«f]hg / 

 gfO6«f]hgsf] 3:1 ld>0fnfO{ pRr tfk, rfk tyf pTk|]/ssf] pkl:yltdf k|ltlqmof 

 u/fOG5 . 

 N2 + 3H2  
200–900 atm500°C

–––––––––––––––––––––– 
Fe/Mo

 2NH3 + tfk 

7. Pdf]lgof UofF; gS;fsf] An'lk|G6 agfpg], /f;folgs dn tyf Knfl:6s pTkfbg Pjd\ 

 lSnlG;ª Ph]G6 cflbsf] ¿kdf k|of]u ul/G5 . 

 

 

  

cEof; 

1. ;xL pQ/df uf]nf 3]/f nufpg'xf];\ . 

tfk 

tfk 
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 -s_  k|of]uzfnfdf sfa{g 8fOcS;fO8 agfpg tnsfdWo] s'g /;fog k|of]u ul/G5 < 

   (i) NH3 / HCl   (ii) NH4Cl / Ca(OH)2   

  (iii) CaCO3 / HCl   (iv) CaCO3 / NaCl  

 -v_  SoflN;od sfaf{]g]6nfO{ ttfpFbf s'g s'g pTkflbt kbfy{ aGb5g\ < 

  (i) CaO / CO2   (ii) CaC / O2    

  (iii) Ca / CO2   (iv) Ca , O / C 

 -u_  Pdf]lgofsf] cf}Bf]lus pTkfbgdf xfO8«f]hg / gfO6«f]hgnfO{ s'g cg'kftdf  

  ld;fOG5 < 

   (i) 3:1   (ii) 2:1  (iii) 1:1  (iv) 3:2 

 -3_  x]a/ ljlwdf pTk|]/ssf] ¿kdf s] k|of]u x'G5 < 

   (i) tfdf   (ii) DofUg]l;od   

   (iii) sk/   (iv) kmnfd 

2. km/s n]Vg'xf];\ . 

 -s_  sfa{g 8fOcS;fO8 UofF; / Pdf]lgod UofF; 

 -v_ sfa{g 8fOcS;fO8sf] pTkfbg / Pdf]lgofsf] pTkfbg 

3. lgDg k|Zgx¿sf] hjfkm lbg'xf];\ . 

 -s_  k|of]uzfnfdf sfa{g 8fOcS;fO8 UofF; tof/ ug{] ljlwsf] ;kmf gfdflÍt lrq  

  n]Vg'xf];\ . 

 -v_ k|of]uzfnfdf sfa{g 8fOcS;fO8 UofF; tof/ ubf{ r'g9'Ëf / xfO8«f]Snf]l/s  

  cDnaLr x'g] /f;folgs k|ltlqmofsf] ;Gt'lnt ;dLs/0f n]Vg'xf];\ . 

 -u_  sfa{g 8fOcS;fO8 UofF;sf # j6f ef}lts u'0fx¿ n]Vg'xf];\ . 

 -3_  sfa{g 8fOcS;fO8 UofF;sf s'g} # j6f /f;folgs u'0fx¿ n]Vg'xf];\ . 

 -ª_  sfa{g 8fOcS;fO8 UofF;sf $ j6f pkof]lutf n]Vg'xf];\ . 

 -r_  8«fO cfO; s]nfO{ elgG5 < o;sf] pkof]lutf n]Vg'xf];\ . 

 -5_  k|of]uzfnfdf Pdf]lgof UofF; agfpg] ljlwsf] ;kmf / gfdflÍt lrq n]Vg'xf];\ . 

 -h_  Pdf]lgod Snf]/fO8 / SoflN;od xfO8«f]S;fO8 aLr x'g] /f;folgs k|ltlqmofsf]  

  ;Gt'lnt ;dLs/0f n]Vg'xf];\ . 
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 -em_  Pdf]lgof UofF;sf # j6f ef}lts u'0fx¿ n]Vg'xf];\ . 

 -`_  Pdf]lgof UofF;sf # j6f /f;folgs u'0fx¿ n]Vg'xf];\ . 

 -6_  Pdf]lgof UofF;sf $ j6f pkof]lutf n]Vg'xf];\ . 

 -7_  sfa{g 8fOcS;fO8 UofF;nfO{ Pp6f efF8f]af6 csf{] efF8f]df vGofpg ;lsG5 . l 

  sg xf]nf < 

4. sf/0f lbg'xf];\ . 

-s_  Pdf]lgof UofF;nfO{ kfgL ePsf] UofF;hf/df hDdf ul/Fb}g . 

-v_  sfa{g 8fOcS;fO8 UofF; cfuf] lgefpg k|of]u x'G5 . 

-u_  Pdf]lgof UofF;n] leh]sf] /ftf] ln6d;nfO{ lgnf] /ªdf abN5 . 

-3_  r'g kfgLdf sfa{g 8fOcS;fO8 k7fpFbf r'gkfgL b"lwnf] aGb5 . 

-ª_  r'gkfgLdf sfa{g 8fOcS;fO8 k7fpFbf ;'?df r'gkfgL b"lwnf] x'G5 t/ w]/}j]/ 

 sfa{g8fO cS;fO8 k7f/xFbf r'gkfgLsf] b"lwnf]kgf x/fP/ hfG5 . 

-r_  sfa{g 8fOcS;fO8 el/Psf] a]n'g cfsfzdf p8\b}g . 

-5_  uf9f xfO8«f]Snf]l/s cDndf 8'afPsf] Unf; /8nfO{ Pdf]lgof UofF; el/Psf] hf/sf] 

 d'vdf n}hfFbf ;]tf] afSnf] w'jfF b]vfk5{ . 

5.   tnsf] lrq x]/L ;f]lwPsf k|Zgx¿sf] hjfkm lbg'xf];\ . 

             

       -s_ lrqdf s'g UofF; agfOFb}5 < 

 -v_ Tof] UofF;nfO{ kfgLdf k7fpFbf s] x'G5 < ;dLs/0f;lxt n]Vg'xf];\ . 

 -u_ Tof] UofF;sf @ j6f pkof]lutf n]Vg'xf];\ . 

6. lrqdf k|of]uzfnfdf Pdf]lgof UofF; agfpg] ljlw b]vfOPsf] 5 . To;sf] cfwf/df 

 ;f]lwPsf k|Zgx¿sf] hjfkm lbg'xf];\ . 
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 -s_ k|ltlqmof/t /;fogsf] gfd / c0f';"q n]Vg'xf];\ . 

 -v_ nfOd 6fj/ lsg k|of]u ul/Psf] xf]nf < 

 -u_ Tof] UofF;sf @ j6f pkof]lutf n]Vg'xf];\ . 

&= s] x'G5 < ;dLs/0f;lxt n]Vg'xf];\ . 

 -s_ r'g9'Ëfsf 6'qmfx¿ lkmsf xfO8«f]Snf]l/s cDndf xfNbf . 

 -v_ Pdf]lgod Snf]/fO8 / SoflN;od xfO8«f]S;fO8sf] ld>0fnfO{ ttfpFbf . 

 -u_ r'gkfgLdf Ps}l5g sfa{g8fOcS;fO8 UofF; k7fpFbf . 

 -3_ Pdf]lgof UofF;nfO{ kfgLdf k7fpFbf . 

kl/of]hgf sfo{ 

!=  Pp6f af]6ndf r'gkfgL lng'xf];\ / Pp6f ;fgf] kfOk rf]a]/ lj:tf/} km'Sg'xf];\ . s]  

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

@= cnu cnu rf6{ k]k/df sfa{g 8fOcS;fO8 / Pdf]lgof UofF;sf] k|of]uzfnf ljlwsf] 

 gfdflÍt lrq agfP/ l8:Kn] af]8{df 6fF:g'xf];\ . 

#= ;f]8f jf6/sf] af]6n NofP/ To;sf] lasf{] vf]Ng'xf];\ . s] x'G5 < To;sf] sf/0f s] xf]nf < 

 5nkmn u/L lgisif{ n]Vg'xf];\ . 
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tkfO{+sf] 3/df s] s:tf j:t'x¿ 5g\ < tL s'g s'g kbfy{af6 ag]sf 5g\ < tkfO{+sf 3/df 

k|of]u ePsf efF8fs'F8f s]af6 ag]sf 5g\ < xltof/ s]af6 ag]sf 5g\ < u/uxgf s]af6 ag]sf 

5g\ < efF8fs'F8f, u/uxgf, xftxltof/ k|foM ;a} wft'af6 ag]sf x'G5g\ . To;}u/L s[lif cf}hf/, 

oftfoftsf ;fwgx¿ klg wft'af6} ag]sf 5g\ . xfd|f jl/kl/ /x]sf tTjx¿nfO{ wft', cwft' / 

cw{wft' u/L ltg ;d"xdf afFl8G5 . o; kf7df xfdL wft', cwft' / cw{wft'sf u'0fx¿ tyf 

s]xL wft'sf af/]sf cWoog ub{5f}+ . 

wft' / ltgsf u'0fx¿ 

lk6]/ 8Nnf] jf r]K6f] kfg{ ;lsg] tyf tfk / ljB'tsf ;'rfns tTjx¿nfO{ wft' elgG5 . 

k|fs[lts tTjdf wft'x¿sf] pkl:ylt 75 % eGbf a9L 5 . Pn'ldlgod, kmnfd, tfdf, ;'g, 

rfFbL, kf/f] cflb wft'sf pbfx/0fx¿ x'g\ . 

wft'sf u'0fx¿ 

1.  wft'x¿ s8f x'G5g\ . logLx¿nfO{ ;lhn} 6'qmf ug{ ;lsFb}g .  

2.  wft'sf] 6lNsg] u'0f x'G5 . To; u'0fnfO{ wft'hGo 6ns (Metallic lustre) elgG5 . 

3.  wft'nfO{ lk6]/ 8Nnf] jf r]K6f] agfpg ;lsG5 . wft'sf] o; u'0fnfO{ kftf agfpg ;lsg] 

 u'0f (Malleability) elgG5 . oxL sf/0f wft', efF8fs'F8f agfpg k|of]u x'G5 . 

4.  wft'nfO{ tfg]/ nfdf] tf/ agfpg ;lsG5 . wft'sf] tf/ agfpg ;lsg] u'0fnfO{ 

 8lS6ln6L (Ductility) elgG5 . wft'df /x]sf] oxL u'0fn] ubf{ tfdf, Pn'ldlgod cflbaf6 

ljB't k|;f/0f nfOgdf k|of]u x'g] tf/ agfOG5 . 

5.  wft'x¿ tfk tyf ljB'tsf] ;'rfns x'G5g\ . 

6.  wft'sf] kUng] / pDng] tfkqmd pRr x'G5 . 

wft'x¿  (Metals) 

ljlzi6 p2]Zo (Specific Objectives) 

o; kf7sf] cGTodf lzIffyL{x¿ lgDg s'/fdf ;Ifd x'g'x'g]5 M 

-s_  wft', cwft' / ldl>t wft'sf] kl/efiff atfpg, 

-v_  wft', cwft' / ldl>t wft'sf] u'0fx¿ atfpg, 

-u_  kmnfd, Pn'ldlgod, tfdf, rfFbL / ;'gsf] u'0f / pkof]lutf atfpg .   

 

kf7 

!! 
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7.  wft'sf] 3gTj a9L x'G5 .   

8.  wft'nfO{ lxsf{pFbf l6ªl6ª cfjfh cfpF5 . o; u'0fnfO{ ;f]gf]/; (Sonorus) elgG5 . 

9.  wft'nfO{ xfjfdf afNbf wft' cS;fO8 aG5g\ . o:tf wft' cS;fO8x¿ Iff/Lo x'G5g\ . 

 2Mg + O2 ––––––– 2MgO 

             

 2Al + 3O2 ––––––– Al2O3 

             

10.  wft'n] cDn k|ltlqmof u/L nj0f agfpF5g\ .  

 Zn + 2HCl –––––––  ZnCl2 + H2 

 Mg + H2SO4 –––––––  MgSO4 + H2 

11.  wft'n] x]nf]hg;Fu k|ltlqmof u/L x]nfO8 agfpF5g\ . 

 2Na + Cl2 ––––––– 2NaCl 

lj|mofsnfk–11.1 

Pp6f wft'sf] 6'qmf lng'xf];\ . To;sf] 6ns, ef}lts cj:yf, s8fkg, Doflnofljln6L, 

8lS6ln6L, ;'rfns x'g] u'0fx¿ k/LIf0f ug{'xf];\ . 

cwft' / ltgsf u'0f 

lk6]/ 8Nnf] jf r]K6f] ug{ g;lsg] tyf tfk / ljB'tsf s'rfns tTjx¿nfO{ cwft' (Non-

metals) elgG5 . ;Nkm/, clS;hg, a|f]ldg, cfof]l8g cflb cwft' x'g\ . 

cwft'sf u'0fx¿ lgDgadf]lhd 5g\ M  

1. sf]7fsf] tfkqmddf cwft'x¿nfO{ ltgj6} cj:yfdf kfOG5 . pbfx/0fsf nflu 7f]; 

 (cfof]l8g_, t/n (a|f]ldg_,  UofF; (cfu{g_ lng ;lsG5 . 

2.  cwft'df DoflnPljln6L / 8S6Lln6L h:tf u'0f x'Fb}gg\ . ltgLx¿ lxsf{pFbf 6'lqmg] 

 vfnsf (brittle) x'G5g\ . 

3.  cwft'x¿ tfk ljB'tsf] s'rfns x'G5g\ . 

4.  ;fdfGotof ltgsf] kUng] / pDng] tfkqmd sd x'G5 . 

5.  cwft'df 6ns x'Fb}g . 

6.  ltgLx¿df ;f]gf]/; -lxsf{pFbf l6ª  l6ª cfjfh cfpg]_ u'0f x'Fb}g . 

tfk 

tfk 
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7. cwft'sf] 3gTj sd x'G5 . 

8.  cwft'nfO{ clS;hg;Fu ttfpFbf cS;fO8 agfpF5 . oL cS;fO8 cDnLo x'G5g\ . 

 C + O2 –––––––  CO2 

 S + O2 –––––––  SO2 

9.  cwft'sf] cDn;Fu k|ltlqmof u/]/ xfO8«f]hg lj:yfkg ug{ ;Sb}gg\ . 

10. cwft'n] x]nf]hg;Fu k|ltlqmof u/]/ x]nfO8\; agfpF5g\ . 

 H2 + Cl2 ––––––– 2HCl 

 H2 + Br2 ––––––– 2HBr 

lj|mofsnfk–11.2 

Pp6f uGwssf] 6'qmf lnP/ To;sf u'0fx¿ cWoog ug{'xf];\ . u'0fsf] cfwf/df To;nfO{ cwft' 

k|dfl0ft ug{'xf];\ . 

cw{wft' / ltgsf u'0fx¿ 

wft' / cwft' b'j}sf u'0f b]vfpg] tTjx¿nfO{ cw{wft' (Metalloids) elgG5 . l;lnsg, 

hdf{lgod, cf;]{lgs, PlG6df]gL cflb cw{wft' x'g\ . cw{wft'sf u'0fx¿ lgDgadf]lhd 5g\ M  

1.  cw{wft'x¿ DoflnPjn / 8S6fOn x'Fb}gg\ . 

2. ltgLx¿df wft'hGo 6ns (Metallic lustre) kfOG5 . 

3.  ltgLx¿ tfk / ljB'tsf sdhf]/ rfns x'g\ . 

s]xL dxTjk"0f{ wft'x¿ 

kmnfd, Pn'ldlgod, tfdf, rfFbL / ;'g b}lgs hLjgdf cTolws k|of]u x'g] wft'x¿ x'g\ . tL 

wft'x¿af/] 5f]6f] rrf{ oxfF ul/G5 M  

-s_  P]n'ldlgod (Aluminium)  

kl/ro M of] wft' H.C. Oersted n] kQf nufPsf x'g\ . P]n'ldlgod k[YjLsf] qm:6 

(Crust) df k|z:t dfqfdf kfOg] wft' xf] . o;sf] kf/dfl0fs ;ª\Vof !# / kf/dfl0fs 

ef/ @& xf] . o;sf] ;Í]t Al xf] . 
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;]n K L M 

On]S6«f]g ;ª\Vof 2` 8 3 

On]S6«f]g ljGof; 15
2
 25

2
2p

6
 35

2
3P

1
 

of] tTj k]l/of]l8s 6]a'nsf] u|'k IIIA df k5{ . k]l/of]l8s 6]ansf] 3p–block df kg{] of] 

tTjsf] ;+o'Hotf 3 xf] . o;n] Al
3+

 cfof]g lbG5 . 

k|fKotf / wfp 

k|s[ltdf of] wft' :jtGq cj:yfdf kfOFb}g . of] of}lussf] ¿kdf /x]sf] kfOG5 . aS;fO6 

(Al2O3. 2H2O), km]N:kf/ (KAlSO3.O8), sfof]lng (Al2Si2O7. 2H2O), sf]?G8d 

(Al2O3), sfof{]nfO6 (Na3AlF6) cflb  P]n'ldlgodsf wfpx¿ x'g\ . 

u'0fx¿ 

!=  P]n'ldlgod ;]tf] /ªsf] wft' xf] . 

@=  of] xn'sf wft' xf] . o;sf] ljlzi6 3gTj @=& x'G5 . 

#=  of] DoflnPjn, 8S6fOn / ljB't tyf tfksf] ;'rfns x'G5 . 

$=  o;sf] kUng] tfkqmd 660°C / pDng] tfkqmd 2467°C 5 . 

pkof]lutf 

!=  of] wft' efF8fs'F8f, ljB'tLo ;fdu|L tyf lgdf{0f ;fdu|L agfpg k|of]u x'G5 . 

@=  xn'sf ePsf]n] P]n'ldlgodsf] k|of]u xjfOhxfhsf] lgdf{0fdf x'G5 . 

#=  l;Ssf, tSdf, zflnsx¿ agfpg k|of]u x'G5 . 

$=  P]n'ldlgodsf] kftnf] kftf ljleGg k|sf/sf ;fdfgx¿ -cf}iflw, rsn]6, 

 kmf]6f]u|flkms, lkmNd_ a]g{ k|of]u ul/G5 . 

%=  o;sf] w'nf] ld;fP/ /ª agfOG5 .  

^=  P]n'ldlgod hxfh, uf8L, 8'Ëfx¿ cflb agfpg k|of]u x'G5 . 

&=  of] wft' ldl>t wft' agfpg k|of]u x'G5 . h:t} M clNgsf] (Al + Ni + CO), 

 8\o/fn'ldg (Al + Cu)  
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-v_  kmnfd (Iron) 

kl/ro M kmnfd k|frLgsfnb]lv k|of]udf cfPsf] wft' xf] . of] k[YjLsf] qm:6df 

k|z:t dfqfdf kfOG5 . o;sf] ;Í]t Fe xf] . o;sf] kf/df0fljs ;ª\Vof 26 / 

kf/df0fljs ef/ 56 xf] . 

;]n K L M N 

On]S6«f]g ;ª\Vof 2 8 14 2 

On]S6«f]g ljGof; 1s
2
 2s

2
2p

6
 3s

2
3p

6
3d

6
 4s

2
 

kmnfdnfO{ k]l/of]l8s 6]andf VIIIA /flvPsf] 5 . of] lkl/o8 4
th
  sf] d- Ansdf k5{ . 

o;sf] ;+o'Hotf 2 / 3 x'G5 . o;n] Fe
2+

 / Fe
3+
 cfof]g agfpF5 . 

k|fKotf / wfpx¿ 

k|s[ltdf kmnfd of}lussf] ¿kdf k|z:t kfOG5 . of] hLljt j:t'sf] z/L/df ;d]t 

kfOG5 . dflg;sf] /utsf] x]df]Unf]lagdf kmnfd x'G5 . x]df6fO6 (Fe2O3), DofUg]6fO6 

(Fe3O4), cfO/g kfO6fO6 (FeS2), l;8]/fO6 (FeCO3) kmnfdsf wfpx¿ x'g\ . x]df6fO6 

kmnfdsf] dfqf ;aeGbf a9L ePsf] wfp xf] . o; wfpdf sl/a 72.5 % kmnfd x'G5 . 

of] wfpaf6} kmnfd pTkfbg ul/G5 lsgeg] k[YjLdf of] k|z:t kfOG5 . 

u'0fx¿ 

1. kmnfd v}/f] v/fgL /ªsf] 6nsbf/ wft' xf] . 

2.  o;sf] ljlzi6 3gTj 7.86 5 . 

3.  of] tfk / ljB'tsf] ;'rfns x'G5 . 

4.  of] EoflnPjn / 8S6fOn x'G5 . 

5.=  kmnfdsf] kUng] tfkqmd 1538ºC / 2861°C pDng] tfkqmd 5 . 

6.  of] r'DasLo wft' xf] . o;nfO{ 766°C eGbf dfly ttfpFbf . o;sf] r'DsLo u'0f 

 x/fpF5 . 

kmnfdsf] pkof]lutf 

1.=  uf8Lx¿, /]nsf] k§L -lnu_, hxfh, kfOk, /8 cflb agfpg k|of]u x'G5 . 

2. xftxltof/, s[lif cf}hf/ tyf efF8fs'F8f agfpg k|of]u x'G5 . 
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3. l:6n pTkfbgdf k|of]u x'G5 . 

4. o;nfO{ lsnf, g6af]N6 cflb agfpg k|of]u ul/G5 . 

5.=  kmnfd pTk|]/ssf] ¿kdf k|of]u x'G5 . 

6.=  zflns, k'n cflb agfpg k|of]u x'G5 . 

-u_  tfdf (Copper) 

kl/ro M tfdf k/fk"j{sfnb]lv k|of]udf /x]sf] wft' xf] . o;sf] Nofl6g gfd So'k|d 

(Cuprum) xf] / o;}af6 o;sf] ;Í]t 'Cu' /flvPsf] xf] . o;sf] kf/df0fljs ;ª\Vof 29 / 

kf/df0fljs ef/ 64 5 . 

;]n K L M N 

On]S6«f]g ;ª\Vof 2 8 8 + 10 1 

On]S6«f]g ljGof; 1s
2
 2s

2
2p

6
 3s

2
3p

6
3d

10
 4s

1
 

of] wft' k]l/of]l8s 6]a'nsf] u|'k IB df k5{ . of] 4
th
  lkl/o8df kg{] d- Ans tTj xf] . 

o;sf] ;+o'Hotf 1 / 2 x'G5 . To;}n] o;n] Cu
+
 / Cu

++
 cfof]g agfpF5 .  

k|fKotf / wfp 

tfdf k|s[ltdf z'4 cj:yf tyf of}lus cj:yfdf /x]sf] 5 . rfNsf]kfO/fO6 (CuFeS2), 

rfNsf];fO6 (Cu2S), So'k|fO6 (Cu2O, sf]e]nfO6 (CuS) cflb tfdfsf wfpx¿ x'g\ . of] 

wft' k|foM sk/ kfO6fO6af6 pTkfbg ul/G5 .  

u'0fx¿ 

!= of] df;'h:t} /ftf] /ªsf] wft' xf] . 

@= of] wft' 6nsbf/ x'G5 . 

#= o;sf] ljlzi6 3gTj 8.95 5 . 

$= of] DoflnPjn / 8S6fOn 5 . 

%= of] tfk / ljB'tsf] c;n rfns xf] . 

^= o;sf] kUng] tfkqmd 1083°C / pDng] tfkqmd 2350°C 5 . 

pkof]lutf 

!= ljB't tf/ / ljB'tLo pks/0f agfpg k|of]u x'G5 . 
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@= of] 3/fo;L efF8fs'F8f agfpg k|of]u x'G5 . 

#= of] wft' k};f, kbs, uxgf / ;hfj6sf ;fdfgx¿ agfpg k|of]u x'G5 . 

$= of] wft' ls6gfzs cf}iflw, 8fO / lkud]G6 agfpg k|of]u x'G5 . 

%= ldl>t wft' agfpg k|of]u x'G5 . h:t} M sfF;, tfdf cflb 

   lk:6n -tfdf ± h:tf_, sfF; -tfdf ± l6g_ cflb . 

-3_  rfFbL (Silver) 

kl/ro M rfFbLsf] Nofl6g gfd ch{]G6d (Argentum) xf] . To;}n] o;sf] ;Í]t 'Ag' xf] . 

o;sf] kf/df0fljs gDa/ 47 / kf/df0fljs ef/ 108 xf] . 

;]n K L M N O 

On]S6«f]g ;ª\Vof 2 8 18  18 1 

On]S6«f]g ljGof; 1s
2
 2s

2
2p

6
 3s

2
3p

6
3d

10
 4s

1
4p

6
4d

10
 5s

1
 

of] k]l/of]l8s 6]a'nsf] u|'k IB df k5{ . of] 5
th
  lkl/o8df /x]sf] 4d- Ans tTj xf] . 

o;sf] ;+o'Hotf 1 x'G5 / o;n] Ag
+
 cfof]g agfpF5 .  

k|fKotf / wfpx¿ 

rfFbL k|s[ltdf :jtGq cj:yfsf ;fy} ljleGg wfpx¿df klg kfOG5 . ch{]G6fO6 

(Ag2S), l;Ne/ sk/ UnfG; [(AgCu2)2S], xg{ l;Ne/ (AgCl) cflb  rfFbLsf wfpx¿ 

x'g\ . ch]{G6fO6 rfFbLsf] k|d'v wfp xf] h;af6 rfFbL lgsflnG5 . 

rfFbLsf u'0fx¿ 

1.  rfFbL ;]tf] /ªsf] 6nsbf/ wft' xf] . 

2.  o;sf] ljlzi6 3gTj 10.5 xf] . 

3.  rfFbL DoflnPjn / 8S6fOn x'G5 . 

4.  of] tfk / ljB'tsf] /fd|f] ;'rfns xf] . jf:tjdf of] ljB'tsf] ;aeGbf /fd|f] 

 ;'rfns xf] . 

5.  of] 961°C df kUnG5 / 1955°C df pDnG5 . 

pkof]lutf 

1.  of] wft' u/uxgf / l;Ssf agfpg k|of]u x'G5 .  
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2. o;af6 efF8f, tSdf, ;hfj6sf ;fdfg tyf d"lt{x¿ agfOG5 .  

3. of] P]gfnfO{ 6Nsfpg] (Silvering of mirror) tyf bfFtdf eg{] sfddf k|of]u x'G5 . 

4. cf}iflwx¿ agfpg k|of]u x'G5 . 

5.  l;Ne/, a|f]dfO8 kmf]6f]u|fkmLdf k|of]u x'G5 . 

6. >j0f ;fdu|L, 38L tyf SofNs'n]6/sf Aof6«Ldf k|of]u x'G5 . 

7.  rfFbLsf] n]kgdf k|of]u x'G5 . 

-ª_  ;'g (Gold) 

kl/ro M ;'g Pp6f dxËf] wft' xf] . o;sf] Nofl6g gfd Aurum af6 o;sf] ;Ë]t 'Au' 

/xg uPsf] xf] . of] wft' k|frLgsfnb]lv g} k|of]udf /x]sf] 5 . o;sf] kf/df0fljs 

;ª\Vof 79 / kf/df0fljs ef/ 197  xf] . 

 ;]n K L M N O P 

On]S6«f]g ;ª\Vof 2 8 18  32 18 1 

On]S6«f]g ljGof; 1s
2
 1s

2
2p

6
 3s

2
3p

6
3d

10
 4s

2
4p

6
4d

10
4f

14
 5s

2
5p

6
5d

10
 6s

1
 

of] wft' k]l/of]l8s 6]a'nsf] u|'k IB df k5{ . of] 6
th
  lkl/o8df /x]sf] 5d- Ans tTj xf] . 

o;sf] ;+o'Hotf 1 / 3 x'G5 . o;n] Au
+
 / Au

++ + 
cfof]g agfpF5 .  

 k|fKotf / wfp 

;'g k|s[ltdf z'4 tyf of}lussf] ¿kdf kfOG5 . sd ;lqmo wft' ePsf]n] ;'g  w]/} 

h;f] k|s[ltdf z'4 cj:yfdf x'G5 . oL r§fgx¿df Sjfh{;Fu / anf}6] df6f]df kfOG5 . 

of}lussf] cj:yfdf ;'g ;NkmfO8, cS;fO8, sfaf{]g]6, 6]n'/fO8 cflb ¿kdf kfOG5 . 

k]6\hfO6 [(Au, Ag)2Te], l;NefgfO6 [(Ag.Au)Te2], sfNe]/fO6 (AuTe2) cflb ;'gsf 

s]xL wfpx¿ x'g\ . 

;'gsf u'0fx¿ 

1.  ;'g kx]Fnf] / rxlsnf] wft' xf] . 

2.  o;sf] ljlzi6 3gTj 19.3 x'G5 . 

3. of] Psbd} sd lqmofzLn wft' xf] . 

4. of] tfk / ljB'tsf] /fd|f] ;'rfns xf] . 
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5. of] DoflnPjn / 8S6fOn x'G5 . of] ;aeGbf a9L DoflnPjn wft' xf] . 

6.  o;sf] kUng] tfkqmd 1063°C / pDng] tfkqmd 2530°C x'G5 . 

pkof]lutf 

1.  l;Ssf, uxgf, tSdf, d"lt{ cflb agfpg k|of]u x'G5 . 

2.  bfFtdf nufpg k|of]u x'G5 . 

3.  uf]N8 lnkm On]S6«f]:sf]k agfpg k|of]u ul/G5 . 

4.  ldl>t wft' agfpg k|of]u x'G5 . h:t} M 

     /]8 uf]N8 (Au,Cu),        /f]h uf]N8 (Au, Ag, Cu) 

     An' uf]N8 (Au,Fe),   x\jfO6 uf]N8 (Au, Pt) 

     u|Lg uf]N8 (Au,Cu, Cd),  PNnf] uf]N8 (Ag, Cu, Zn and Au) 

5.=  o;sf] k|of]u ;'gsf] n]kg nufpgdf ul/G5 . 

6.  cf}iflw agfpg k|of]u x'G5 . 

7.  kmf]6f]u|fkmLdf k|of]u x'G5 . 

g]kfndf kfOg wft'x¿ (Ocurrence of Metals in Nepal) 

g]kfndf ljleGg vfnsf k|fs[lts ;|f]t 5g\ . kfgL, jg, vlgh, h8La'6L cflb To;df kb{5g\ . 

vlgh k|zfwgx¿df ljleGg wft'sf wfpsf] vfgLx¿ klg oxfF 5g\ . To:tf vfgLx¿sf] rrf{ 

oxfF 5f]6s/Ldf ul/G5 .  

1. tfdf (Copper) 

g]kfndf tfdfsf wfpx¿ dWo] rfNsf];fO6, rfNsf]kfO/fO6, So'k|fO6 cflb e]l6Psf  

5g\ . g]kfnsf nueu 107 7fpFdf tfdfsf wfpsf] cjl:ylt kfOPsf] 5 . tfdfsf 

vlgh e]l6Psf] d'Vo :yfgx¿df afK;f -;f]n'v'Da'_, cf]v/af]6 / a};]vfgL -DofUbL_, 

UofhL -uf]/vf_, w';f -wflbª_, sfln6f/ -dsjfgk'/_, jfdgufpF -88]Nw'/f_, e"tvf]nf -

tgx'F_ cflb kb{5g\ . 

2.  kmnfd (Iron) 

kmnfdsf d'Vo wfpx¿df g]kfndf DofUg]6fO6 / x]df6fO6 e]l6Psf 5g\ . b]zel/df 

nueu 85 :yfgdf o:tf vlgh kfOPsf 5g\ . kmnfdsf] wfp e]l6Psf d'Vo :yfgx¿df 

7f];] kxf8 -/fd]5fk_, km'nrf]sL -nlntk'/_, w'jfsf]6 -kj{t_, vfgLufpF -aemfª_, lhjf{ª  

-lrtjg_, nlAwvf]nf -tgx'F_ kb{5g\ . 
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3. rfFbL (Silver) 

rfFbLsf] d'Vo wfp ch{]6fO6 xf] . rfFbLsf] wfpx¿ g]kfnsf] u0f]z lxdfn -/;'jf_, af/3/]     

-dsjfgk'/_, j]l/ªvf]nf -Onfd_ cflbdf e]l6Psf 5g\ . 

4.  ;'g (Gold) 

;'g k|foM anf}6] df6f]df kfOG5 . ;'gsf vlghx¿ g]kfnsf] dxfsfnL, rd]lnof, ;]tL, 

s0ff{nL, /fKtL, e]/L, n'd|Lvf]nf, df]bL, sflnu08sL, ;'gsf]zL cflbsf au/ tyf anf}6f]df 

kfOPsf 5g\ . 

5.  sf]afN6 M o; wft'sf wfpx¿ kfNkf, u'NdL, /fd]5fk, aemfªdf kfOPsf 5g\ . 

6.  lgs]n M o; wft'sf wfpx¿ Onfd, aemfª, l;Gw'nL, 88]Nw'/fdf kfOPsf 5g\ . 

7.  lhª\s÷n]8 M b]z el/df lhª\s÷n]8sf] vfgL %$ :yfgdf kfOPsf] 5 . tL dWo] 

 ;fnLdf/ EofnL -d'u'_, u0f]z lxdfn -/;'jf_, km'Nrf]sL -nlntk'/_, ;L;fvfgL -aemfª_ 

 d'Vo x'g\ . 

8.  SoflN;od M of] wft' nfOd:6f]gdf kfOG5 . o;sf vfgL sf7df8f}+, pbok'/, 88]Nw'/f 

 cflbdf e]l6Psf 5g\ . 

9.  DofUg]l;od M o;sf wfpx¿ d'Votof pbok'/ / bf]nvfdf kfOPsf 5g\ . 

;f/f+z 

1. lk6]/ 8Nnf] jf r]K6f] kfg{ ;lsg], tfk / ljB'tsf ;'rfns tTjx¿nfO{ wft' elgG5 . 

 ;'g, rfFbL, tfdf, kmnfd cflb wft' x'g\ . 

2. lk6]/ 8Nnf] jf r]K6f] kfg{ g;lsg] tyf tfk / ljB'tsf s'rfns tTjx¿nfO{ cwft' 

 elgG5 . ;Nkm/, cfof]l8g, a|f]ldg, cfu{g, clS;hg cflb cwft' x'g\ . 

3. wft' / cwft'sf b'j} vfn] u'0f k|bz{g ug{] tTjx¿nfO{ cw{wft' (Metalloid) elgG5 . 

 l;lnsg, hdf{lgod, cf;{]lgs, PlG6df]gL cw{wft'sf pbfx/0f x'g\ . 

4. wft'x¿ DoflnPjn / 8S6fOn x'G5g\ . sf]7fsf] tfkqmddf k|foM 7f]; cj:yfdf x'g] oL 

 tTjx¿ s8f, ux|f}+ -a9L 3gTj ePsf_ x'G5g\ . oL tTjx¿sf] kUng] / pDng] tfkqmd 

 pRr x'G5 . oL tfk / ljB'tsf ;'rfns x'G5g\ . 

5. cwft'x¿ ggDoflnPjn / gg8S6fOn x'G5g\ . oL tTjx¿ sf]7fsf] tfkqmddf ltg} 

 cj:yfdf kfOG5g\ . l6gsf] kUng] / pDng] tfkqmd sd x'G5 . oL tTjx¿ tfk / ljB'tsf 

 s'rfns x'G5g\ . 

6. kmnfd, tfdf, P]n'ldlgod, ;'g / rfFbL a9L k|of]u x'g] dxTjk"0f{ wft'x¿ x'g\ . 
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7. g]kfnsf ljleGg efudf ljleGg wft'sf vlghx¿ /x]sf 5g\ . 

cEof; 

1. ;xL pQ/df uf]nf] 3]/f nufpg'xf];\ . 

 -s_  tnsf dWo] s'g wfp kmnfdsf] xf]Og < 

  (i) DofUg]6fO6  (ii) x]df6fO6   

  (iii) l;8]/fO6  (iv) aS;fO6  

 -v_  tnsf dWo] s'g wfp tfdfsf] xf] < 

  (i) rfNsf];fO8  (ii) x]df6fO6   

  (iii) ch{]G6fO6  (iv) aS;fO6 

 -u_  lk6]/ kftf agfpg ;lsg] wft'sf] u'0fnfO{ s] elgG5 < 

  (i) Doflnofljln6L  (ii) 8lS6ln6L  

  (iii) n:r/   (iv) 8]lG;6L 

 -3_  xjfOhxfh agfpg k|of]u x'g] wft' tnsf dWo] s'g xf] < 

  (i) kmnfd   (ii) P]n'ldlgod   

  (iii) ;'g   (iv) rfFbL 

2.    km/s n]Vg'xf];\  . 

 -s_ wft' / cwft'   

 -v_ rfFbL / ;'g 

 -u_ Doflnofljln6L / 8lS6ln6L 

3. tnsf k|Zgx¿sf] hjfkm lbg'xf];\ . 

 -s_  wft' s]nfO{ elgG5 < wft'sf # j6f ef}lts u'0fx¿ n]Vg'xf];\ . 

 -v_  cwft' s]nfO{ elgG5 < cwft'sf # j6f u'0fx¿ n]Vg'xf];\ . 

 -u_  cw{wft' s]nfO{ elgG5 < cw{wft'sf @ j6f u'0fx¿ n]Vg'xf];\ . 

 -3_   lgDg wft'x¿sf] @÷@ j6f wfpx¿sf] gfd n]Vg'xf];\ .  

   kmnfd, tfdf, rfFbL, P]n'ldlgod . 

 -ª_  P]n'ldlgod / kmnfdsf @÷@ j6f pkof]lutf n]Vg'xf];\ . 
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 -r_  wft'sf] /ª / ljlzi6 3gTjsf] cfwf/df tfdf / rfFbLdf @ j6f leGgtf n]Vg'xf];\ . 

 -5_  tfdf, kmnfd / P]n'ldlgod k]l/of]l8s 6]a'nsf] s'g s'g u|'kdf k5{g\ < 

 -h_  g]kfndf tfdf / kmnfd kfOg] @÷@ j6f 7fpFsf] gfd n]Vg'xf];\ . 

 -em_  efF8fs'F8f agfpg wft'x¿ k|of]u x'G5g\ . o;sf nflu wft'sf s'g s'g u'0f  

  pkof]uL 5g\ < ;"rL agfpg'xf];\ . 

4.     sf/0f lbg'xf];\ . 

 -s_  ;'gnfO{ anf}6] df6f]df z'4 cj:yfdf kfpg ;lsG5 . 

 -v_  xjfOhxfhsf] lgdf{0fdf P]n'ldlgod wft' pkof]uL x'G5 . 

 -u_  tfdf ljB't tf/ agfpg k|of]u ul/G5 .                 

5. tnsf] lrq x]/L ;f]lwPsf k|Zgx¿sf] hjfkm lbg'xf];\ .          

 -s_  lrqdf ePsf] pks/0f s'g wft'af6 agfOG5 < 

 -v_  Tof] wft'sf] @ j6f wfpsf] gfd n]vL pSt wft'sf] @ j6f  

  pkof]lutf n]Vg'xf];\ . 

6. lgDg wft'sf] gfd n]Vg'xf];\ . 

 -s_  ;aeGbf pQd ;'rfns wft' 

 -v_  ;aeGbf a9L DoflnPljln6L ePsf] wft' 

 -u_  P]gfsf] ;tx rDsfpg k|of]u x'g] wft' 

kl/of]hgf sfo{ 

1.  tkfO{sf] 3/df ePsf wft'af6 ag]sf ;fdfg -j:t'_ x¿sf] ;"rL tof/ kfg{'xf];\ . tL 

 j:t'x¿ s'g s'g wft'af6 ag]sf 5g\ < n]Vg'xf];\ . 

 ;fdfgsf] gfd ;fdfgdf /x]sf] wft' 

1. 

2. 

 

2. OG6/g]6af6 vf]hLu/L ;'g,rfFbL,kmnfd / P]n'ldlgodsf] pkof]lutfsf] ;"rL agfpg'xf];\ . 
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hLjx¿sf] z/L/ s]af6 ag]sf] x'G5 < xfdLn] vfg] kbfy{x¿ s]af6 ag]sf x'G5g\ < xfd|f jl/kl/ 

ljleGg kbfy{x¿ 5g\ . tL kbfy{ -of}lus_ x¿nfO{ sfa{lgs / csfa{lgs u/L b'O{ ;d"xdf 

afF8\g ;lsG5 . hLljt j:t'af6 k|fKt x'g] of}lusx¿nfO{ sfa{lgs of}lus elgG5 eg] vlgh 

kbfy{sf] ;|f]taf6 k|fKt x'g] of}lusx¿nfO{ csfa{lgs of}lus elgG5 . 

sfa{g / o;sf of}lus 

sfa{g Pp6f cwft' xf] . o;sf] ;+o'Hotf 4 xf] . o;n] rf/j6f sf]Eofn]G6 af]G8 agfpF5 . 

sfa{g x/]s ;lhj j:t'x¿sf] z/L/sf] agf]6sf] cfwf/ xf] . xfdLn] vfg] j:t', nufpg] sk8f 

;a}df sfa{g /x]sf] x'G5 . sfa{g ljleGg ¿kdf kfOG5 . lx/f, u|fkmfO6, km'nl/g, sf]Onf, kTy/ 

sf]Onf, uf]n  sfa{gsf ljleGg ¿kx¿ x'g\ . sfa{gsf k/df0f' Pscfk;df hf]l8P/ nfdf] l;qmL 

aGb5 . sfa{gsf] o; u'0fnfO{ Sofl6g];g (Catenation) elgG5 . 

-s_  ef}lts u'0fx¿ 

1.  sf]7fsf] tfkqmddf sfa{g 7f]; cj:yfdf x'G5 . lx/f, u|fkmfO6, dl0fesf] ¿kdf 

 kfOG5g\ eg] sf]Onf, rf/sf]n cflb w'nf] cj:yf -Pdkm{;_ df k|fKt x'G5g\ . 

2.  sfa{g kfgLdf 3'Nb}g . 

3.  sfa{gsf] 6ns x'Fb}g t/ lx/f sfa{g eP klg 6lNsG5 . 

4.  sfa{g tfk / ljB'tsf] s'rfns xf] . sfa{g eP klg u|fkmfO6 ;'rfns x'G5 . 

xfO8«f]sfa{g / o;sf of}lusx¿ 

ljlzi6 p2]Zo (Specific Objectives) 

o; kf7sf] cGTodf lzIffyL{x¿ lgDg s'/fdf ;Ifd x'g'x'g]5 M 

-s_  sfa{gsf u'0fx¿ atfpg, 

-v_  xfO8«f]sfa{gsf] kl/efiff atfpg / ltgsf k|sf/ pbfx/0f;lxt eGg,  

-u_  cNs]g, clNsg / cNsfOgdf km/s atfpg, 

-3_  ldy]g, Oy]g, k|f]k]g, Go'6]g, ldyfOn cNsf]xn, OyfOn cNsf]xn, lUn;/f]n / 
Un'sf]hsf] c0f';"q tyf u'0fx¿ atfpg . 

kf7 

!@ 
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5.  sfa{gsf km/s km/s ¿ksf] 3gTj km/s km/s x'G5 . 

-v_  /f;folgs u'0f 

1.  clS;hgsf] pkl:yltdf sfa{g aN5 / sfa{g8fOcS;fO8 lbG5 . clS;hgsf] 

 sdLdf sfa{gdf]gf]S;fO8 aG5 .  

 C + O2 –––––––  CO2   [a9L clS;hg x'Fbf] 

 2C + O2 –––––––  2CO  [clS;hg sd x'Fbf] 

2.  sfa{gn] wft' cS;fO8nfO{ wft'df kl/0ft u5{ . o; lqmofnfO{ l/8S;g 

 (Reduction) elgG5 . sfa{gdf l/8\o'l;ª(Reducing) u'0f x'G5 . 

             ZnO + C –––––––  Zn + CO 

             PbO + C –––––––  Pb + CO 

3.  sl/a 1000
0 

C kfgLsf] jfkmdf sfa{g k7fpFbf sfa{g df]gf]S;fO8 / xfO8«f]hg 

 UofF; ld>0f aGb5 . h;nfO{ jf6/ UofF; elgG5 . 

             C + H2O 
1000°C
–––––––  CO + H2 

            jf6/ UofF; 

k|fËfl/s / ck|fËfl/s of}lus (Organic and inorganic compounds) 

sfa{go'Qm of}lusx¿nfO{ k|fËfl/s of}lus elgG5 . oL of}lusx¿ k|s[ltaf6 jf k|of]uzfnfdf 

s[lqd tl/sfaf6 agfOG5g\ . ldy]g, Oy]g, cNsf]xn, k|f]l6g, sfaf{]xfO8«]6 cflb k|fËfl/s of}lus 

x'g\ . k|fËfl/s of}lusx¿ k|fËfl/s 3f]nfs kbfy{df 3'N5g\ eg] kfgLdf 3'Nb}gg\ . logLx¿ 

;lhn} aN5g\ . oL kbfy{sf] kUng] / pDng] tfkqmd Go'g x'G5 . logdf sf]Eofn]G6 af]G8 x'G5 . 

oL kbfy{ cfof]gLs/0f x'Fb}gg\ . 

sfa{g gePsf of}lusx¿nfO{ ck|fËfl/s of}lus elgG5 . gLnf]t'yf], vfg]g'g, lkm6ls/L cflb 

ck|fËfl/s of}lus x'g\ . oL kbfy{x¿ ;lhn} aNb}gg\ . oL kbfy{sf] kUng] / pDng] tfkqmd 

pRr  

x'G5 . logLx¿ kfgLdf 3'N5g\ t/ k|fËfl/s 3f]nsdf 3'Nb}gg\ . oL kbfy{df ;fdfGotM 

On]S6«f]Eofn]G6 af]N8 x'G5 . 3f]n cj:yfdf oL kbfy{sf] cfof]gLs/0f x'G5 .  

lj|mofsnfk–12.1 

cfkm\gf] jl/kl/ kfOg] kbfy{sf] ;"rL agfpg' xf];\ / tL kbfy{nfO{ k|fËfl/s / ck|fËflu/s 

of}lusdf ljefhg ug{'xf];\ . 
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xfO8«f]sfa{g (Hydrocarbon) 

sfa{g / xfO8«f]hg ldn]/ ag]sf k|fËfl/s of}lusnfO{ xfO8«f]sfa{g (Hydrocarbon) elgG5 . 

ldy]g, Oy]g, Pl;l6lng, Ao'l6g cflb xfO8«f]sfa{gsf pbfx/0fx¿ x'g\ . xfO8«f]sfa{g of}lussf] 

k|d'v ;|f]t k]6«f]lnod kbfy{ xf] . sfa{g / sfa{gaLr x'g] af]G8sf] k|s[ltcg';f/ xfO8«f]sfa{gnfO{ 

b'O{ ;d"xdf afF8\g ;lsG5 . tL x'g\ M ;Gt[Kt xfO8«f]sfa{g / c;Gt[Kt xfO8«f]sfa{g . 

;Gt[Kt xfO8«f]sfa{g (Saturated hydrocarbon) 

xfO8«f]sfa{gsf c0f'df ePsf sfa{gx¿aLr Pp6f dfq aG8 (Single bond) /x]sf] 5 eg] To:tf] 

xfO8«f]sfa{gnfO{ ;Gt[Kt xfO8«f]sfa{g (Saturated hydrocarbon) elgG5 . ;Gt[Kt 

xfO8«f]sfa{gnfO{ cNs]g (Alkane) klg elgG5 . oL of}lusx¿ l:y/ vfnsf x'G5g\ . /f;folgs 

k|ltlqmofdf sd ;lqmotf b]vfpg] ePsfn] oL of}lusx¿nfO{ Kof/flkmG; (Paraffins) elgG5 . 

o; vfnsf xfO8«f]sfa{gnfO{ hgfpg CnH2n+2 ;"q k|of]u ul/G5 . hxfF 'n'  n] sfa{g k/df0f'sf] 

;ª\Vof hgfpF5 . tnsf] tflnsfdf s]xL ;Gt[Kt xfO8«f]sfa{gsf] gfd, c0f';"q / ;+/rgfTds 

;"q lbOPsf] 5 . 

gfd c0f';"q sG8]G:8 ;"q ;+/rgf ;"q 

ldy]g CH4 CH4 

H – 

H

 |

C – H

 |

 H

 

Oy]g C2H6 H3C–CH3 

H – 

H

 |

C –

 |

H

  

H

 |

C – H

 |

 H

 

k|f]k]g C3H8 H3C – CH2 – CH3 

H – 

H

 |

C –

 |

H

  

H

 |

C – 

 |

 H

 

H

 |

C – H

 |

 H

 

Ao'6]g C4H10 H3C–CH2–CH2–CH3 

H – 

H

 |

C –

 |

H

  

H

 |

C – 

 |

 H

  

H

 |

C – 

 |

 H

  

H

 |

C – H

 |

 H
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gfd c0f';"q sG8]G:8 ;"q ;+/rgf ;"q 

k]G6]g C5H12 H3C(CH2)3CH3 

H – 

H

 |

C –

 |

H

  

H

 |

C – 

 |

 H

  

H

 |

C – 

 |

 H

  

H

 |

C – 

 |

 H

 

H

 |

C – H

 |

 H

 

x]Sh]g C6H14 H3C (CH2)4CH3 

H – 

H

 |

C –

 |

H

  

H

 |

C – 

 |

 H

  

H

 |

C – 

 |

 H

  

H

 |

C – 

 |

 H

 

H

 |

C – 

 |

 H

 

H

 |

C – H

 |

 H

 

c;Gt[Kt xfO8«f]sfa{g (Unsaturated Hydrocarbon)  

xfO8«f]sfa{gsf c0f'df ePsf sfa{gsf aLr b'O{ jf ltgj6f af]G8 /x]sf 5g\ eg] To:tf] 

xfO8«f]sfa{gnfO{ c;Gt[Kt xfO8«f]sfa{g (Unsaturated Hydrocarbon) elgG5 . oL xfO8«f]sfa{g 

cl:y/ k|s[ltsf x'G5g\ . c;Gt[Kt xfO8«f]sfa{g @ vfnsf x'G5g\– clNsg / cNsfOg .  

clNsg (Alkenes) 

sfa{g / sfa{gsf aLrdf b'O{j6f af]G8 ePsf] xfO8«f]sfa{gnfO{ clNsg elgG5 . oL 

of}lusx¿nfO{ cf]n]lkmG; (Olefins) klg elgG5 . oL xfO8«f]sfa{gnfO{ hgfpg CnH2n ;"q 

k|of]u x'G5, hxfF 'n' n] sfa{g k/df0f'sf] ;ª\Vof hgfpF5 . clNsgsf s]xL pbfx/0f? x]/f}+ M 

gfd c0f';"q sG8]G:8 ;"q ;+/rgfTds ;"q 

Olyg C2H4 H2C = CH2 H

 |

C = 

 |

 H

H

 |

C 

 |

 H

 

k|f]lkg C3H6 H3C–CH = CH2 

H – 

H

 |

C –

 |

H

 

H

 |

C 

 

 =  

H

 |

C 

 

 – H 

Ao'l6g C4H8 H3C–CH2–CH = CH2 

H – 

H

 |

C –

 |

H

  

H

 |

C – 

 |

 H

 

H

 |

C 

 

 =  

H

 |

C  

 |

 H
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gfd c0f';"q sG8]G:8 ;"q ;+/rgfTds ;"q 

k]lG6g C5H12 CH3–CH2–CH2–CH=CH2 

H – 

H

 |

C –

 |

H

  

H

 |

C – 

 |

 H

  

H

 |

C – 

 |

 H

   

H

 |

C 

 

 =  

H

 |

C  

 |

 H

 

cNsfOg (Alkyne) 

sfa{g / sfa{gsf] aLrdf ltgj6f af]G8 ePsf xfO8«f]sfa{gnfO{ cNsfOg (Alkyne) elgG5 . 

oL of}lusx¿nfO{ Pl;l6lnG; (Acetylenes) klg elgG5 . oL of}lusx¿nfO{ hgfpg CnH2n–2 

;"q k|of]u x'G5, hxfF 'n" n] sfa{g k/df0f'sf] ;ª\Vof hgfpF5 . OyfOg, k|f]kfOg, Ao'6fOg, 

k]G6fOg o;sf pbfx/0fx¿ x'g\ . 

gfd c0f';"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 –

 |

H

   C  c – H 

Ao'6fOg C4H6 H3C – CH2 – C  CH 

H – 

H

 |

C –

 |

H

  

H

 |

C – 

 |

 H

 C   C – H   

k]G6fOg C5H8 H3C–CH2–CH2 – C  CH 

H – 

H

 |

C –

 |

H

  

H

 |

C – 

 |

 H

  

H

 |

C – 

 |

 H

 C   C – H   

xf]df]nf]u; z[ª\vnf (Homologous Series) 

Pp6} ;"qdf afFlwg ;Sg] xfO8«f]sfa{gx¿sf] ;d"xnfO{ xf]df]nf]u; z[ª\vnf elgG5 . o; 

z[ª\vnfdf /x]sf x/]s ;b:ox¿nfO{ Pp6} ;fdfGo ;"qaf6 hgfOG5 . o; z[ª\vnfsf k|To]s 

;b:ox¿aLrdf cGt/ CH2 x'G5 . oL ;b:ox¿df Pp6} kmª\;gn u|'k x'G5 . To:t} ltgLx¿sf] 

u'0fdf klg ;dfgtf x'G5 . 
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cNs]gsf] xf]df]nf]u; z[ª\vnf 

ldy]g  CH4 

Oy]g  CH3CH3 

k|f]k]g  CH3CH2CH3 

Ao'6]g  CH3CH2CH2CH3 

k]G6]g  CH3CH2CH2CH3 

cNsf]xnsf] xf]df]nf]u; z[ª\vnf  

ldyfgn 

Oyfgn 

k|f]kfgn 

Ao'6\ofgn 

CH3OH 

CH3CH2OH 

CH3CH2CH2OH 

CH3CH2CH2CH2OH 

ldyfOn cNsf]xn 

OyfOn cNsf]xn 

n-k|f]kfOn cNsf]n 

n-Ao'6fOn cNsf]xn 

kmª\;gn u|'k (Functional Group) 

sfa{lgs -k|fËflu/s_ of}lussf] lglZrt ;d"xsf] ;+/rgfnfO{ a'emfpg] k/df0f' jf k/df0f' 

;d"xnfO{ kmª\;gn u|'k (Functional group) elgG5 . Pp6f xf]df]nf]u; z[ª\vnfsf ;a} 

xf]df]nf]uL -;b:o_ x¿df Pp6} kmª\;gn u|'k x'G5 . cNsf]xnsf] xf]df]nf]u; z[ª\vnfdf 

kmª\;ng u|'ksf] ¿kdf xfO8«f]lS;n u|'k (–OH) /x]sf] 5 . 

cNsf]xnsf] xf]df]nf]u; z[ª\vnf 

gfd c0f';"q kmª\;gn u|'k 

ldyfOn cNsf]xn 

OyfOn cNsf]xn 

k|f]kfOn cNsf]xn 

Ao'6\ofOn cNsf]xnn 

CH3OH 

CH3CH2OH 

CH3CH2CH2OH 

CH3CH2CH2CH2OH 

–OH 

–OH 

–OH 

–OH 
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cNsfOn /]l8sn (Alkyl radical) 

cNs]gaf6 Pp6f xfO8«f]hg k/df0f' x6fPkl5 aGg hfg] k/df0f'x¿sf] ;d"xnfO{ cNsfOn 

/]l8sn elgG5 . cNsfOn /]l8snnfO{ hgfpg CnH2n+1 ;fdfGo ;"q k|of]u x'G5 . o;nfO{ 'R' 

n] klg hgfOG5 . 

cNs]g    cNsfOn /]l8sn 

ldy]g CH4   ldyfOn /]l8sn   – CH3 

Oy]g C2H5   OyfOn /]l8sn     – C2H5 

k|f]k]g C3H8   k|f]kfOn /]l8sn    – C3H8 

IUPAC k4lt 

IUPAC sf] k"/f ¿k International Union of Pure and Applied Chemistry xf] . IUPAC k4lt 

of}lusx¿sf] gfds/0fdf Ps¿ktf sfod ug{ :yfkgf ul/Psf] xf] . o; k4ltdf Pp6f 

of}lussf] Pp6} dfq gfd x'G5, h;n] ubf{ a'emfOdf cndn x'Fb}g . of] k4ltcg';f/ of}lussf] 

gfds/0f ubf{ lgDg tl/sf ckgfOG5 M 

1.  j8{?6 (Word root) M of] gfds/0fsf] klxnf] r/0f xf] . xfO8«f]sfa{gsf] ;aeGbf nfdf] 

 z[ª\vnf (Chain) af6 j8{?6 lgsflnG5 . sfa{g z[ª\vnfsf ?6 gfd tn tflnsfdf 

 lbOPsf] 5 . 

sfa{g k/df0f' 

;ª\Vof 

1 2 3 4 5 6 7 8 9 10 

j8{?6  Meth Eth Prop But Pent Hex Hept Oct Non Dec 

gf]6];g C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 

 

2.  k|fOd/L ;lkmS;M j8{?6 kQf nfu]kl5 sfa{g / sfa{gaLrsf] af]G8sf] k|s[ltcg';f/ 

 k|fOd/L ;lkmS;sf] ¿kdf –ane, –ene / –yne yKg'k5{ . 

 Pp6f af]G8 eP –ane, b'O{6f af]G8 eP –ene / ltgj6f af]G8 eP –yne hf]8\g'k5{ . 

3.  ;]s]G8/L ;lkmS;M k|fOd/L ;lkmS;kl5 ;]s]G8/L ;lkmS; hf]8\g'k5{ . ;]s]G8/L ;lkmS;n] 

 kmª\;gn u|'ksf] k|lltglwTj u5{ . h:t} M  
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of}lus kmª\;gn u|'k ;]s]G8/L ;lkmS; 

PldG; 

clN8xfO8 

cNsf]xn 

sfaf]{hfOlns Pl;8 

–NH2 

–CHO 

–OH 

–COOH 

–amine 

–al 

–Ol 

–Oic acid 

4.  ;A:l6Ro'PG6 u|'k M kmª\;gn u|'keGbf csf{] u|'knfO{ ;lA6Ro'PG6 u|'k elgG5 . o:tf 

 u|'knfO{ j8{?6sf] lk|km]S;sf] ¿kdf hf]l8G5 . 

 ;lA6Ro'PG6 u|'k  lk|km]S; 

 –CH3    Methyl 

 –Cl    Chloro 

 ;dli6df IUPAC k4ltåf/f gfds/0f ubf{ of}lussf] gfdsf] k4lt o:tf] x'G5 . 

 lk|km]S; ± j8{?6 ± k|fOd/L ;lkmS; ± ;]s]G8/L ;lkmS; 

s]xL gfds/0fsf pbfx/0fx¿ x]/f}+ M 

pbfx/0f – Ps 

of}lussf] c0f';"q : CH3CH2OH 

Step-1 :  sfa{g k/df0f' ;ª\Vof –2 t;y{ j8{?6 Eth x'G5 . 

Step-2 :  ToxfF l;Ën -Pp6f_ af]G8 5, To;}n] k|fOd/L ;lkmS; –ane x'G5 . 

Step-3 :  ToxfF kmª\;gn u|'k cNsf]xn (OH) 5 . To;}n] ;]s]G8/L ;lkmS; – ol x'G5 . 

Step-4 :  ;lA6Ro'PG6 u|'k 5}g To;}n] lk|km]S; x'Fb}g . 

lgodfg';f/ ltgj6f Step ldnfpFbf 

gfd  = Word root + primary suffix + secondary saffix 

 = Eth + ane + ol 

 = Ethanol -Oyfgn_  

pbfx/0f–b'O{ 

c0f';"q :  CH3CH = CH2 
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Step-1 :  o;df ltgj6f sfa{g 5g\ . To;}n] word root df prop x'G5 . 

Step-2 :  o;df b'O{j6f af]G8 /x]sfn] k|fOd/L ;lkmS; –ene x'G5 . 

Step-3 :  kmª\;gn u|'k 5}g To;}n] ;]s]G8/L ;lkmS; rflxFb}g . 

Step-4 :  ;lA6Ro'PG6 u|'k 5}g To;}n] lk|km]S; rflxFb}g . 

gfd  = Word root + primary suffix 

 = Prop + ene 

 = Propene -k|f]lkg_ 

pbfx/0f–ltg 

c0f';"q =    CH3CH2CH2Cl 

Step-1 :  sfa{g k/df0f' ;ª\Vof ltg 5, To;}n] wordroot df prop x'G5 . 

Step-2 :  ;a}df Pp6f dfq af]G8 5, To;}n] Primary ;lkmS;df –ane x'G5 . 

Step-3 :  kmª\;gn u|'k 5}g, To;}n] ;]s]G8/L ;lkmS; rflxFb}g . 

Step-4 :   ;lA6Ro'PG6 u|'ksf] ¿kdf Snf]/fO8 5 . To;}n] lk|km]S;df –Chloro x'G5 . 

gfd  = Prefix + Word root + primary suffix 

 = Chloro + Prop + ane 

 = Chloropropane  

lj|mofsnfk–12.2 M 

s'g} 5 j6f sfa{lgs of}lussf] c0f';"q lng'xf];\ / IUPAC k4ltaf6 gfds/0f ug{'xf];\ . 

s]xL xfO8«f]sfa{g / o;af6 ag]sf of}lusx¿ (Some hydrocarbon and its compounds) 

1.  cNs]g 

 -s_  ldy]g (Methane) [CH4]  

  H – 

H

 |

C – H

 |

H

 

ldy]g ;aeGbf ;fgf] ;Gt[Kt xfO8«f]sfa{g xf] . o;df Pp6f dfq sfa{g k/df0f'n] 

4 j6f xfO8«f]hg k/df0f';Fu l;Ën sf]Eofn]G6 af]G8 agfPsf] x'G5 . o;sf] 
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c0f';"q CH4 xf] . of] ;fdfGo tfkqmddf UofF; cj:yfdf x'G5 . wflknf] If]q 

(Marshy land) df kfOg] ePsf]n] o;nfO{ df;{ UofF; klg elgG5 . of] UofF; 

l;j]h, afof] UofF;, uf]a/ UofF; cflbdf klg kfOG5 . of] k]6«f]lnod kbfy{sf] 

dflyNnf] txdf kfOG5 . 

of] UofF; kfgLdf 3'Nb}g t/ Oy/, cNsf]xn h:tf k|fËfl/s 3f]nsdf 3'Nb5 . of] 

/Ëlxg, uGwlxg / :jfblxg x'G5 . 

pkof]lutf 

1.  OGwgsf] ¿kdf k|of]u x'G5 . 

2. xfO8«f]hgsf] cf}Bf]lus pTkfbgdf k|of]u x'G5 . 

3. 5fKg] d;L, h'Qfsf] kfln; tyf /ª agfpg] sfddf k|of]u x'G5 . 

4. ljleGg sfa{lgs of}lus -Snf]/f]kmd{, sfa{g 6]:6«fSnf]/fO8, ldyfgf]n_ cflb  

 pTkfbgdf k|of]u x'G5 . 

 -v_  Oy]g (Ethane) [C2H6] 

Oy]g cNs]g ;d"xsf] bf];|f] ;b:o xf] . o;sf] c0f';"q C2H6 xf] . of] UofF; 

k|fs[lts UofF;, sf]n UofF; / k]6«f]lnod vfgLx¿df kfOG5 . ldy]g h:t} of] klg 

kfgLdf 3'Nb}g t/ Oy/, cNsf]xn h:tf sfa{lgs 3f]nsdf 3'Nb5 . of] UofF; 

/Ëlxg, uGwlxg / :jfblxg x'G5 . 

H – 

H

 |

C – 

 |

H

 

H

 |

C – H

 |

H

 

  pkof]lutf 

  1. OGwgsf] ¿kdf k|of]u ul/G5 .  

  2. o;n] w]/} tfk lgsfNg] ePsf]n] j]lN8ªdf k|of]u x'G5 .  

  3. Olylng, OyfOn cNsf]xn, OyfOn Snf]/fO8, gfO6«f]Oy]g h:tf of}lus  

   agfpg k|of]u x'G5 . 
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 -u_ k|f]k]g (Propane) [C3H8] 

o;sf] c0f';"q C3H8 xf] . of] ;Gt[Kt xfO8«f]sfa{g z[ª\vnfsf] t];|f] ;b:o xf] . 

o;df ltgj6f sfa{g k/df0f' l;Ën af]G8af6 hf]l8Psf x'G5g\ . of] k|fs[lts 

UofF; / k]6«f]lnod vfgLdf kfOG5 . of] UofF; /ª\uxLg, uGwxLg / :jfbxLg x'G5 . 

of] kfgLdf 3'Nb}g t/ Oy/ cNsf]xn h:tf k|fËfl/s 3f]nsx¿df 3'Nb5 . 

H – 

H

 |

C – 

 |

H

  

H

 |

C – 

 |

H

 

H

 |

C – H

 |

H

 

  pkof]lutf 

1.  of] UofF; cToGt k|HjngzLn 5, To;}n] OGwgsf] ¿kdf k|of]u x'G5 . 

2.  k]6«f]lnod pBf]ux¿df lr:ofpg] sfdsf nflu o;sf] k|of]u ul/G5 .  

3. of] c¿ ljleGg k|fËfl/s of}lus agfpg k|of]u x'G5 . 

 -3_  Ao'6]g (Butane) [C4H10] 

Ao'6]g ;Gt[Kt xfO8«f]sfa{g z[ª\vnfsf] rf}+yf] ;b:o xf] . o;sf] c0f';"q C4H10  

xf] . o;df /x]sf rf/j6f sfa{gx¿ Pp6f af]G8 (Single bond) af6 hf]l8Psf 

x'G5g\ . of] UofF; k|fs[lts UofF; / k]6«f]lnod vfgLdf kfOG5 . of] UofF; /ËxLg, 

uGwxLg / :jfb/lxt 5 . of] kfgLdf 3'Nb}g t/ Oy/, cNsf]xn h:tf k|fËfl/s 

of}lusdf 3'Nb5 . 

Ao'6]gsf @ j6f cfO;f]d/ (Isomer) x'G5g\ . tL x'g\– n–Ao'6]g / cfO;f]Ao'6]g 

 

 

H – 

H

 |

C – 

 |

H

H

 |

C – 

 |

H

 

H

 |

C – 

 |

H

 

H

 |

C – H

 |

H

              H – 

H

 |

C – 

 |

H

   

 

|

C – 

 |

H

   

H

 |

C – H

 |

H

 

            n–butabe    Isobutane (2-methyl propane) 

;dfg c0f';"q t/ km/s ;+/rgf ;"q x'g] k|fËfl/s of}lusnfO{ cfO;f]d/ elgG5 . 

cfO;f]d/sf ef}lts / /f;folgs u'0f km/s x'G5g\ . 

H –   C–      H 

H 
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 pkof]lutf 

!=  rfk lbFbf ;lhn} t/ndf kl/0ft x'g] x'gfn] of] UofF;nfO{ ldy]g;Fu ld;fO LPG 

 sf] ¿kdf 3/fo;L OGwgdf k|of]u ul/G5 . 

@=  l;Gy]l6s /a/ agfpg sRrf kbfy{sf] ¿kdf k|of]u ul/G5 . 

2. cNsf]xn (Alcohol) 

cNsf]xn eg]sf] xfO8«f]sfa{gsf] xfO8«f]lS;n 8]l/e]l6e xf] . cNs]gdf /x]sf Ps jf 

;f]eGbf a9L xfO8«f]hgnfO{ xfO8«f]lS;n ;d"x (–OH) n] k|lt:yfkg ubf{ aGg hfg] 

of}lusnfO{ cNsf]xn elgG5 .   

H – 

H

 |

C – H

 |

H

     
–H

––––––– 
+O H

       H – 

H

 |

C – OH

 |

H

 

Alkane(Methane)  Alcohol(Methanol) 

xfO8«f]lS;n ;d"x (OH) cNsf]xnsf] kmª\;gn u|'k xf] . o;sf] ;fdfGo ;"q CnH2n+1OH 

xf] . Pp6f c0f'df /xg] xfO8«f]lS;n ;d"xsf] ;ª\Vofsf] cfwf/df cNsf]xnnfO{ ltg 

efudf juL{s/0f ul/G5 . tL x'g\ M df]gf]xfOl8«s, 8fOxfOl8«s / 6«fOxfOl8«s . 

Pp6f dfq xfO8«f]lS;n ;d"x x'g] cNsf]xnnfO{ dfgf]xfOl8«s cNsf]xn elgG5 eg] 

b'O{j6f xfO8«f]lS;n ;d"x /x]sf] cNsf]xnnfO{ 8fOxfOl8«s cNsf]xn elgG5 . To;}u/L 

ltgj6f xfO8«f]lS;n ;d"x /x]sf] cNsf]xnnfO{ 6«fOxfOl8«s cNsf]xn elgG5 . 

H – 

H

 |

C – OH

 |

H

 H – 

OH

 |

C – 

 |

H

 

OH

 |

C – H 

 |

H

 H – 

OH

 |

C – 

 |

H

 

OH

 |

C –  

 |

H

 

OH

 |

C – H 

 |

H

 

ldyfOn cNsf]xn 

-df]gf]xfOl8«s_ 

Olylng UnfOsf]n  

-8fOxfOl8«s_ 

lUn;/Ln -6«fOxfOl8«s_ 
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 -s_  ldyfOn cNsf]xn -ldyfgf]n_ 

of] df]gf]xfOl8«s cNsf]xn xf] lsgeg] o;df Pp6f dfq xfO8«f]lS;n ;d"x (OH) 

x'G5 . o;sf] c0f';"q CH3OH xf] . 

H – 

H

 |

C – OH

 |

H

 

  pkof]lutf 

1.  o;nfO{ 3f]nssf] ¿kdf k|of]u ul/G5 . 

2.  /ª, cf}iflw, k/km\\o'd / l;Gy]l6s sk8f agfpg k|of]u x'G5 . 

3. ldlyn]/]8 l:kl/6 agfpg k|of]u x'G5 . 

4. Knfl:6s pBf]udf a]s]nfO6 agfpg k|of]u ul/G5 . 

5. sf/ lSnlgªdf k|of]u ul/G5 . 

 -v_  OyfOn cNsf]xn -Oyfgf]n_ 

  of] klg df]gf]xfOl8«s cNsf]xn xf] . o;sf] cf0fljs ;"q CH3CH2OH xf] . 

H – 

H

 |

C – 

 |

H

H

 |

C – OH

 |

H

 

  pkof]lutf 

1.  dfbs k]o kbfy{sf] ¿kdf k|of]u x'G5 . 

2.  cNsf]xn ydf{]ld6/df k|of]u x'G5 . 

3.= c:ktfndf 3fp ;kmf ug{ k|of]u x'G5 . 

4. cf}iflw, vf]6f], af];f] cflb 3'nfpg 3f]nssf] ¿kdf k|of]u x'G5  

5. Oy/, Snf]/f]kmd{ h:tf ljleGg of}lusx¿ agfpg k|of]u x'G5 . 

6. afof]nf]lhsn :k]l;d]g ;'/lIft /fVg k|of]u x'G5 . 

8. kf]lnlyg, ;fa'g, /ª cflb pTkfbgdf k|of]u x'G5 . 

9. OGwgsf] ¿kdf k|of]u x'G5 . 
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 -u_  lUn;/f]n (Glycerol) 

lUn;/f]nsf] c0f';"q  CH3H8O3 xf] . o;sf] gfd u|Ls zAb Glyceros af6 

lgsflnPsf] xf] h;sf] cy{ Sweet eGg] x'G5 . of] 6«fOxfOl8«s cNsf]xn xf] . 

o;sf] IUPAC gfd Propane 1, 2. 3-triol xf] . of] /ËxLg, afSnf] / u'lnof] t/n 

kbfy{ xf] . of] kfgL / cNsf]xndf 3'N5 t/ Oy/df 3'Nb}g . 

H – 

OH

 |

C – 

 |

H

  

OH

 |

C – 

 |

H

  

OH

 |

C – H

 |

H

 

  pkof]lutf 

1. /fd|f] u'0f:t/sf] ;fa'g, ;]leª lqmd tyf s:d]l6sdf o;sf] k|of]u x'G5 .  

2.  cf}iflw agfpg k|of]u x'G5 . 

3.  lk|lG6ª d;L / :6fDk Kof8sf] d;L agfpg k|of]u x'G5 . 

4.  o;n] 5fnfnfO{ km'6\gaf6 hf]ufpF5 . 

5.  lj:kmf]6s kbfy{ agfpg k|of]u x'G5 . 

6.  ;'tL{, kmnkm"n tyf vfB kbfy{nfO{ ;'Vvf x'gaf6 arfpF5 . 

7.  rsn]6, ld7fO tyf vfB kbfy{nfO{ ld7f] agfpg k|of]u x'G5 . 

 -3_  Un'sf]h (Glucose) 

Un'sf]hsf] /f;folgs ;"q C6H12O6 xf] . Un'sf]h zAb u|Ls efiffsf] glukus af6 

cfPsf] xf] h;sf] cy{ Sweet eGg] x'G5 . of] kfgLdf 3'ngzLn ;]tf] kfp8/ xf] . 

of] dfgf]:ofs/fO8 ;'u/ xf] . of] 146°C kUng] ;]tf] 7f]; kbfy{ xf] . o;nfO{ 

8]S;6«f]h klg elgG5 . of] kmnkm"n / dxdf kfOG5 . of] sf]ifsf] sfo{sf nflu 

zlQmsf] ;|f]tsf] ¿kdf /x]sf] 5 . Un'sf]h z/L/sf] nflu nfebfos tyf 

xflgsf/s 5 . z/L/df An8 ;'u/sf] dfqf a9L eP dw'd]x ePsf] dflgG5 . 

o:tf] cj:yfdf a9L ef]s / ltvf{ nfUg] tyf a9L lk;fa cfpg] x'G5 . sd ;'u/ 

x'Fbf d'6' l56f] rNg], kl;gf cfpg], l/Ë6f nfUg], sdhf]/L, ysfg x'g] cflb x'G5 . 
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H – C

O

H – C – OH

H – C – OH

H – C – OH

H – C – OH

H – C – OH

H  

pkof]lutf 

1.  JolQmnfO{ zlQm -Sofnf]/L_ k|bfg ug{ ;lsG5 . 

2.  xfOkf]lUn;]ldofsf] pkrf/df k|of]u x'G5 . 

3. xfOk/ Sofn]ldof -/utdf kf]6fl;od a9L x'g] 

;d:of_ sf] pkrf/df Un'sf]h k|of]u x'G5 . 

 

 

;f/f+z 

1. sfa{g Pp6f cwft' xf] . k|s[ltdf of] ljleGg ¿kdf kfOG5 . sf]Onf, xL/f, u|fkmfO6, 

 km'n]l/g sfa{gsf ljleGg ¿kx¿ x'g\ . 

2. sfa{gsf] ;+o'Hotf 4 x'G5 . o;n] sf]Eofn]G6 af]G8 agfpF5 . 

3. sfa{gsf k/df0f' sf]Eofn]G8 af]G8åf/f hf]l8P/ nfdf] l;qmL aGb5 . o;nfO{ Sofl6g];g  

 elgG5 . 

4. sfa{g clS;hgsf] pkl:yltdf aNbf sfa{g 8fOcS;fO8 aGb5 . olb clS;hgsf] dfqf 

 sd 5 eg] sfa{g df]gf]S;fO8 aGb5 . 

5. sfa{gn] wft' cS;fO8nfO{ wft'df kl/0ft u5{ . o; lqmofnfO{ l/8S;g (Reduction)  

 elgG5 . 

6. sfa{go'Qm of}lusnfO{ k|fËfl/s of}lus (Organic compound) elgG5 . ldy]g, 

 cNsf]xn, k|f]l6g, sfaf{]xfO8«]6 k|fËfl/s of}lus x'g\ . 

7. sfa{g gePsf of}lusx¿nfO{ ck|fËfl/s of}lus  (Inorganic compound) elgG5 . 

 vfg] g'g, lkm6ls/L, gLnf]t'yf] ck|fËfl/s of}lus x'g\ . 

8. sfa{g / xfO8«f]hg ldn]/ ag]sf] k|fËfl/s of}lusnfO{ xfO8«f]sfa{g elgG5 . 

9. xfO8«f]sfa{gdf ePsf sfa{gx¿ aLrdf Pp6f dfq af]G8 /x]sf] 5 eg] To:tf] 

 xfO8«f]sfa{gnfO{ ;Gt[Kt xfO8«f]sfa{g elgG5 . ldy]g, Oy]g cflb ;Gt[Kt xfO8«f]sfa{g  

 x'g\ . 
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10. xfO8«f]sfa{gsf c0f'df ePsf sfa{g k/df0f' aLrdf b'O{ jf ltgj6f af]G8 /x]sf 5g\ eg] 

 To:tf] xfO8«f]sfa{gnfO{ c;Gt[Kt xfO8«f]sfa{g elgG5 . Olyg, Pl;l6lng cflb c;Gt[Kt 

 xfO8«f]sfa{g x'g\ . 

11. Pp6} ;"qdf afFlwg ;Sg] xfO8«f]sfa{gsf] ;d"xnfO{ xf]df]nf]u; z[ª\vnf elgG5 . 

12. IUPAC k4ltaf6 gfds/0f ubf{ of}lussf] gfds/0fdf Ps¿ktf sfod x'G5 . 

13. cNs]gdf /x]sf] Ps jf ;f]eGbf a9L xfO8«f]hgnfO{ xfO8«f]lS;n ;d"x (OH) n] 

 k|lt:yfkg ubf{ aGg hfg] of}lusnfO{ cNsf]xn (Alcohol) elgG5 . 

14. Oyfgf]n df]gf]xfOl8«s cNsf]xn xf] . Olylng UnfOsf]n 8fOxfOl8«s cNsf]xn xf] eg] 

 lUn;/f]n 6«fOxfOl8«s cNsf]xn xf] . 

15. lUn;/f]n pkof]uL of}lus xf] . 5fnfnfO{ km'6\gaf6 hf]ufpg, ld7fOnfO{ u'lnof] agfpg 

 tyf pRr:t/Lo ;fa'g tyf s:d]l6s agfpg lUn;/f]n k|of]u x'G5 . 

 

 

cEof; 

1. ;xL pQ/df uf]nf] 3]/f nufpg'xf];\ . 

 -s_  tnsf dWo] s'g ld>0f kfgL UofF; (Water gas) xf] < 

  (i) CO + H2    (ii) CO2 + H2   

  (iii) CO + H2O   (iv) CO2 + H2O 

 -v_  tnsf dWo] s'g rflxF sfa{lgs kbfy{ xf]Og <  

   (i) OyfOn cNsf]xn   (ii) lUn;/f]n   

  (iii) vfg] g'g   (iv) Un'sf]h 

 -u_  cNs]gsf] ;fdfGo ;"q s'g xf] < 

  (i) CnH2n    (ii) CnH2n–2    

  (iii) CnHn    (iv) CnH2n + 2 

 -3_  Olylng UnfOsf]nsf] IUPAC gfd s'g xf] < 

  (i) Oyfgf]n    (ii) Oy]g 1, 2–8fof]n  

  (iii) k|f]k]g 1,2,3–6«fof]n  (iv) ldyfgf]n 
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2.   km/s n]Vg'xf];\ . 

 -s_ cNs]g / clNsg    

 -v_ clNsg / cNsfOg 

 -u_ k|fËfl/s of}lus / ck|fËfl/s of}lus 

3. tnsf k|Zgx¿sf] hjfkm lbg'xf];\ . 

 -s_  Sofl6g];g s]nfO{ elgG5 < 

 -v_  sfa{gsf # j6f ef}lts u'0f n]Vg'xf];\ . 

 -u_  xfO8«f]sfa{g s]nfO{ elgG5 < o;sf k|sf/sf] gfd n]Vg'xf];\ . 

 -3_  ;Gt[Kt xfO8«f]sfa{g eg]sf] s] xf] < s'g} # j6f ;Gt[Kt xfO8«f]sfa{gsf] gfd  

  n]Vg'xf];\ . 

 -ª_  c;Gt[Kt xfO8«f]sfa{gsf] kl/efiff n]vL s'g} @ j6f pbfx/0f lbg'xf];\ .  

 -r_  xf]df]nf]u; z[ª\vnf eg]sf] s] xf] < 

 -5_  cNs]g, clNsg / cNsfOgsf] ;fdfGo ;"q n]Vg'xf];\ . 

 -h_  cNsf]xn s]nfO{ elgG5 < pbfx/0f;lxt o;sf k|sf/af/] n]Vg'xf];\ . 

 -em_  lUn;/f]n eg]sf] s] xf] < o;sf # j6f pkof]lutf n]Vg'xf];\ . 

 -`_  Oy]g / Ao'6]gsf @÷@ j6f pkof]lutf n]Vg'xf];\ . 

 -6_  IUPAC sf] k"/f ¿k n]Vg'xf];\ . 

4. sf/0f lbg'xf];\ . 

 -s_ cNs]gnfO{ Kof/flkmG; elgG5 . 

 -v_ clNsgnfO{ cf]n]lkmG; elgG5 . 

 -u_ Oy]g ;Gt[Kt xfO8«f]sfa{g xf] . 

 -3_ k|f]lkg c;Gt[Kt xfO8«f]sfa{g xf] . 

5. tnsf] ;+/rgfTds ;"q x]/L ;f]lwPsf k|Zgx¿sf] hjfkm lbg'xf];\ . 

H – 

H

 |

C – 

 |

H

H

 |

C – OH

 |

H
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 -s_  of] of}lussf] kmª\;gn u|'k s'g xf] < 

 -v_  of] of}lussf] IUPAC gfd s] xf] < 

 -u_  o;sf @ j6f pkof]lutf n]Vg'xf];\ . 

 -3_  o;sf] yk Pp6f xfO8«f]hg k/df0f' -H_ nfO{ xfO8«f]lS;n u|'k (OH) n] lj:yflkt  

 u¥of] eg] s'g of}lus aGb5 < 

6. lgDg of}lusx¿sf] IUPAC gfd n]Vg'xf];\ . 

 (i) CH3Cl    (ii) CH2OH –CHOH– CH2OH 

 (iii) CH3CH2CH2Cl  (iv) CH3– CH2– CH = CHCl 

7. ltgj6f sfa{g k/df0f' ePsf] ;Gt[Kt xfO8«f]sfa{gsf] ;+/rgf ;"q n]Vg'xf];\ . ca x/]s 

 sfa{gaf6 Pp6f xfO8«f]hg k/df0f'nfO{ xfO8«f]lS;n u|'kn] lj:yflkt ug{'xf];\ . To;kl5 

 aGg] gofF of}lussf] gfd s] xf] < o;sf 2 cf]6f u'0f / 2 cf]6f pkof]lutf n]Vg'xf];\ . 

kl/of]hgf sfo{ 

!= Pp6f rf6{k]k/df of] kf7df cWoog ul/Psf of}lussf] ;+/rgf ;"qx¿ n]vL l8:Kn] 

 af]8{df 6fF:g'xf];\ . 

@= cfkm\gf] jl/kl/ /x]sf sf7sf] 6'qmf, vfg]t]n, skf;, lrgL cflbnfO{ kfn}kfnf] afNg'xf];\ . 

 o;f] ubf{ s] x'G5 < cjnf]sg u/L lgisif{ n]Vg'xf];\ . 

#= cfkm\gf] l5d]sdf x'g] /S;L kfg{] k|lj|mofsf] cjnf]sg ug{'xf];\ / o;af/] k|ltj]bg tof/  

 ug{'xf];\ . 
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kl/ro 

xfd|f] j/k/ ljleGg lsl;dsf /f;folgs kbfy{x¿ kfOG5g\ . tL dWo] s'g} k|fs[lts ¿kdf 

kfOG5g\ eg] s'g} dfgj lgld{t x'G5g\ . dflg;x¿n] cfkm\gf cfjZostf k"/f ug{ o:tf 

j:t'x¿sf] k|of]u u5{g\ . oL j:t'x¿sf] k|of]uaf6 dflg;x¿n] cfkm\gf] cfwf/e"t 

cfjZostfx¿ h:t} M vfgf, n'uf, af;:yfg, :jf:Yo tyf z}lIfs s'/fx¿sf] kl/k"lt{ u5{g\ . 

klxn] klxn] dflg;x¿n] k|fs[lts ¿kdf kfOg] j:t'x¿sf] dfq k|of]u uy{] . t/ cfhef]ln 

dflg;x¿n] cfkm"nfO{ cfjZos kg{] ljleGg /f;folgs kbfy{x¿ h:t} M l;d]G6, sfFr, 

;]/fldS;, Knfl:6s, ;fa'g, l86/h]G;, kmfOa/, /f;folgs dn, ljiffbL, cf}iflw, 

s:d]l6S;x¿sf] lgdf{0f u/L k|of]u ug{] u5{g\ . o:tf k|fs[lts tyf dfgj lgld{t /f;folgs 

kbfy{x¿sf] k|of]u u/]/ dflg;sf] hLjg ;xh, ;'ljwfhgs / cfgGbbfoL aG5 . 

l;d]G6 (Cement) 

SoflN;od l;lns]6 / SoflN;od Pn'ldg]6af6 ag]sf] v}/f] /ªsf] dl;gf] w'nf]nfO{ l;d]G6 

elgG5 . l;d]G6df kfgL ld;fP/ ;'sfpFbf hd]/ 9'Ëf h:t}] s8f j:t' aG5 . 

l;d]G6 agfpg] tl/sf 

l;d]G6 agfpg cfjZos sRrf kbfy{x¿ M  

(i)  r'g9'Ëf efu CaCO3 2/3 efu  (ii)  ljz]if k|sf/sf] df6f] Al2O3, SiO2 1/3 efu 

agfpg] tl/sf  

b}lgs hLjgdf k|of]u x'g] j:t'x¿  
(Materials used in daily life) 

ljlzi6 p2]Zo (Specific Objectives) 

o; kf7sf] cGTodf lzIffyL{x¿ lgDg s'/fdf ;Ifd x'g'x'g]5 M 

-s_ b}lgs hLjgdf k|of]u x'g] j:t'x¿ -l;d]G6, l;;f, kmfOa/, ;]/fldS;, Knfl:6s, 

;fa'g, l86/h]G6 / ls/f dfg]{ ljiffbL_ sf] kl/ro lbO{ pkof]lutf atfpg, 

-v_  s[lifdf sDkf]i6 dnsf] e'ldsf JofVof ug{, 

-u_  Knfl:6s, /f;folgs dn, l;Gy]l6s kmfOa/, /ª / ls6gfzs ljifflbsf] sf/0fn] x'g] 

/f;folgs k|b'if0fsf] j0f{g ug{, 

-3_  cfˆgf] ;]/f]km]/f]df k|of]u ul/g] /f;folgs dnx¿sf] k|of]usf] c;/sf] ljZn]if0f ug{, 

-ª_  s'lxP/ hfg] / ghfg] kmf]xf]/ d}nfsf] klxrfg  / Joj:yfkg ug{ . 

 

kf7 

!# 
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 ;a}eGbf klxn] r'g9'Ëf / ljz]if lsl;dsf] df6f]nfO{ 5'§f5'§} u|fOG8/df lk;]/ w'nf] 

agfOG5 . r'g9'Ëf / ljz]if lsl;dsf] df6f]sf] w'nf]nfO{ 2:1 cg'kft ld;fO{ kfgLdf 3f]n]/ 

n]bf] (Slurry) agfOG5 . h;nfO{ l;d]G6 n]bf] (Cement slurry) elgG5 .  

 of] n]bf]nfO{ prfOdf /flvPsf] sRrf kbfy{ u|x0f ug{] xf]k/ (Hopper) df /flvG5 . ha 

lSng (Kiln) 3'D5 ta n]bf] lj:tf/} /f]6/L lSng (Rotary kiln) df v:5 . lSngsf] tNnf] 

efudf t]n jf kfp8/ sf]Onf hn]/ cfuf]sf] Hjfnf lg:sL o;nfO{ nueu 1600°C 

tfkqmd;Dd ttfpF5 . o;/L ttfpFbf of] ld>0f s]xL dfqfdf klUnG5 / ;fgf ;fgf 

s]/fpsf bfgf hqf /ftf l9Ssfdf kl/jt{g x'G5 . o;nfO{ l;d]G6 lSnÍ/ (Cement 

clinker) elgG5 .  

 l;d]G6 lSnÍ/ lr;f] eO;s]kl5 l;d]G6 lSnÍ/df 2–3 % lhK;d (CaSO4.2H2O) xfnL 

u|fOG8/df w'nf] kf/L l;d]G6 pTkfbg ul/G5 . l;d]G6nfO{ xfjf gl5g{] af]/fdf Kofs u/]/ 

;'Vvf 7fpFdf /flvG5 .  

gf]6 M lhK;dn] l;d]G6 hDg] ;do a9fpg] ePsfn] o;n] l;d]G6sf] u'0f:t/ klg a9fpF5 .  

l;d]G6 aGbf x'g] /f;folgs k|ltlqmof 

r'g9'Ëf ± ljz]if lsl;dsf]df6f]  SoflN;od l;lns]6±SoflN;od  

                                        Pn'ldg]6 

CaCO3 + Al2O3.SiO2 CaSiO3 + CaAl2O3 + 2CO2 

l;d]G6sf] pkof]lutf (Uses of Cement) 

1. l;d]G6df afn'jf / kfgL ld;fP/ agfPsf] ld>0fnfO{ uf/f (Mortar) elgG5 . o;nfO{ 

 OF6fx¿ hf]8\g, kvf{n / 5fgfsf] Knf:6/ ug{ k|of]u ul/G5 . 

2.  l;d]G6df afn'jf, /f]8f / kfgL ld;fP/ agfPsf] ld>0fnfO{ sª\lqm6 (Concrete) e 

 lgG5 . o;nfO{ e'OF tyf 5t 9nfg ug{ / lkn/ agfpg k|of]u ul/G5 . 
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 3. l;d]G6df afn'jf, /f]8f / kfgL ld;fP/ kmnfdsf] 808L k|of]u u/L agfPsf] ld>0fnfO{ 

 l/OGkmf];{ l;d]G6 sª\lqm6 (Reinforced Cement Concrete- RCC) elgG5 . o;nfO{ 

 ejgsf] 5fgf, :Nofax¿, lkn/ / k'n agfpg k|of]u ul/G5 . 

sfFr (Glass) 

ljleGg wft'x¿sf] l;lns]6nfO{ sfFr elgG5 . sfFr x]bf{ 7f]; cj:yfdf /x] tfklg of] ;'k/ 

s'N8 lnlSj8 (Super cooled liquid) xf] . To;}n] w]/} nfdf] ;do;Dd 7f8f] kf/]/ /fv]sf] 

em\ofnsf sfFrx¿df /x]sf c0f'x¿ dflyNnf] txaf6 tNnf] txlt/ lj:tf/} aU5g\ . h;n] ubf{ 

pQm sfFrsf] tNnf] efu dflyNnf] efueGbf afSnf] x'G5 .  

sfFrnfO{ lr:ofpg] j|mddf sfFr 7f]; x'g'eGbf klxn] g} o;sf] klUng] tfkqmdeGbf tn 

lrl;G5 . To;}n] of] ;'k/ s'N8 lnSjL8 xf] . 

sfFrsf ljz]iftfx¿ 

 sfFr wft'sf] l;lns]6sf] s8f, kf/bzL{, ;d¿k ld>0f xf] . 

 o;sf] s'g} lglZrt /rgf (Composition) / lglZrt ;"q x'Fb}g . 

 o;sf] lglZrt kUng] ljGb' klg x'Fb}g . 

 sfFrsf] ljz]iftf o;df k|of]u ul/Psf] /;fogx¿df lge{/ /xG5 . 

sfFrdf k|of]u x'g] sRrf kbfy{x¿ 

sfFrdf k|of]u x'g] k|d'v sRrf kbfy{ l;lnsf xf] . sfFrsf] k|sf/ cg';f/ wft'sf sfaf{]g]6x¿ 

sRrf kbfy{sf] ¿kdf k|of]u ul/G5 . 

sfFr agfpg] tl/sf 

l;lnsf / wft'sf sfaf{]g]6x¿sf] ld>0fnfO{ pRr tfkqmddf ttfP/ /f;folgs k|ltlqmof 

u/fpFbf wft'sf] l;lns]6x¿ aG5g\ . pQm wft'sf] l;lns]6x¿af6 sfFr agfOG5 . 

sfFrsf k|sf/ 

;+/rgfsf] cfwf/df sfFr lgDg k|sf/sf x'G5g\ M 

1.  Sjfh{ sfFr (Quartz glass) 

z'4 l;lnsfnfO{ 1600°C df ttfpFbf kUnG5 . o;nfO{ lr:ofpFbf 7f];df kl/jt{g eO{ 

Ps k|sf/sf] lqmi6nfOg sfFr aG5 . o;}nfO{ Sjfh{ sfFr elgG5 .  

 z'4 l;lnsf (SiO2)  Sjfh{ sfFr 

 ljz]iftfx¿ 
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 of] Psbd s8f / alnof] x'G5 . 

 of] kfgL / w]/}h;f] cDnx¿df 3'Nb}g . 

 of] w]/}h;f] /;fogx¿l;t k|ltlqmof ub{}g . 

 o;nfO{ aflx/L tfkqmdn] klg c;/ ub{}g . 

 pkof]lutf 

 Sjfh{ sfFrnfO{ ud agfpg k|of]u ul/G5 . 

 o;nfO{ ljB'tLo pks/0fx¿ / k|of]uzfnfdf k|of]u ul/g] pks/0fx¿ agfpg 

 k|of]u ul/G5 . 

 o;nfO{ /ËLg kTy/x¿ agfpg k|of]u ul/G5 . 

2.  kfgL sfFr (Water glass) 

 ;f]l8od l;lns]6 cyjf kf]6fl;od l;lns]6nfO{ kfgL sfFr elgG5 .  

agfpg] tl/sf 

l;lnsf / ;f]l8od sfaf{]g]6 jf kf]6fl;od sfaf{]g]6sf] ld>0fnfO{ 800°C df ttfP/ 

kufnL pQm ld>0fnfO{ lr:ofP/ kfgL sfFr agfOG5 . 

SiO2 + Na2CO3
800°C

––––––––– Na2SiO3 + CO2 

            ;f]l8od l;lns]6 

SiO2 + K2CO3
800°C

––––––––– K2SiO3 + CO2 

            kf]6fl;od l;lns]6 

ljz]iftf 

 of] sfFr kfgLdf 3'N5 . To;}n] o;nfO{ kfgL sfFr elgPsf] xf] . 

 of] sfFrnfO{ cfuf]n] hnfpg ;Sb}g cyf{t\ clUg k|lt/f]ws x'G5 . 

pkof]lutf 

 o;nfO{ clUg k|lt/f]ws ;fdfgx¿ agfpg k|of]u ul/G5 .  

 o;nfO{ l;lnsf uf8{]g agfpg k|of]u ul/G5 . h'g Nofj cGo :yfgx¿df 

 ;hfj6sf] nflu /flvG5 .  

 o;af6 ud, UNo' / k]i6 agfOG5 . 
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;fwf/0f sfFr (Ordinary glass) 

;f]l8od SoflN;od l;lns]6nfO{ ;fwf/0f sfFr elgG5 . o;nfO{ g/d sfFr elgG5 . 

agfpg] tl/sf 

l;lnsf;Fu ;f]l8od sfaf{]g]6 / SoflN;od sfaf{]g]6 ld;fO{ ttfpFbf ;fwf/0f sfFr  

aG5 . 

50 % l;lnsf, 15 % ;f]l8od sfaf{]g]6, 10 % SoflN;od sfaf{]g]6 /  

25 %  sfFrsf 6'qmfx¿ ld;fO{ 6\ofÍ kmg{]; (Tank furnace) df sl/a 1500°C ttfP/ 

of] sfFr agfOG5 .  

2SiO2 + Na2CO3 + CaCO3
1500°C

–––––––– Na2SiO3.CaSiO3 + 2CO2 

                                    ;f]l8od SoflN;od l;lns]6 

o;/L agfOPsf] sfFrsf] ldl>t t/nnfO{ ljleGg cfsf/sf efF8fdf kmnfdsf] kfOkaf6 

vGofO{ lr:ofOG5 . o;/L lr:ofpg] k|lj|mofnfO{ PlGglnª (Annealing) elgG5 . olb 

PlGglnª ul/Pg eg] sfFrsf efF8fdf tftf] jf lr;f] j:t' /fVbf ;lhn} km'6\5 . 

r'g9'Ëfn] sfFrnfO{ c3'ngzLn agfpF5 eg] sfFrn] kUng ;xof]u u5{ .  

ljz]iftf 

 of] sfFr kfgLdf 3'Nb}g . 

 of] sfFr sd tfkqmddf kUnG5 . To;}n] o;nfO{ g/d sfFr (Soft glass) elgG5 . 

pkof]lutf 

 o; k|sf/sf sfFraf6 af]tn, k|sfz gnLx¿, em\ofn cflb agfOG5 . 

 of] Unf; n]G;, lk|Hd cflb agfpg k|of]u ul/G5 .  

gf]6 M olb ;fwf/0f sfFrsf] ld>0fdf ln8 df]gf]cS;fO8 ld;fOof] eg] sfFrsf]    

 l/k|m\oflS6e OG8]S; a9fpF5 . 

 

 

s8f sfF8 (Hard glass) 

kf]6fl;od l;lns]6 / SoflN;od l;lns]6sf] ;d¿k ld>0fnfO{ s8f sfFr elgG5 . of] 

sfFrnfO{ kf]6f; nfOd sfFr klg elgG5 . 
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agfpg] tl/sf 

l;lnsf, kf]6fl;od sfaf{]g]6 / SoflN;od sfaf{]g]6sf] ld>0fnfO{ pRr tfkqmddf 

ttfP/ kufn]/ of] sfFr agfOG5 . 

2SiO2 + K2CO3 + CaCO3––––––––K2SiO3.CaSiO3 + 2CO2 

                                    kf]6fl;od SoflN;od l;lns]6 

ljz]iftfx¿ 

 o;n] w]/} a9L tfkqmd y]Ug ;S5 . 

 o; sfFrsf] kUng] tfkqmd pRr x'G5 . 

 of] s8f x'G5 .  

pkof]lutf 

 of] sfFr pRr tfkdf k|of]u ul/g] ;fdu|Lx¿ xf8{ Unf; 6]i66\o'a, las/, 

 /fp08a6d ˆNof:s cflb agfpg k|of]u ul/G5 . 

 of] sfFr ljB'tLo aNa, 6\o'a nfO6, PnO{8L aNa cflb agfpg k|of]u ul/G5 . 

af]/f] l;lns]6 sfFr (Borosilicate glass) 

;f]l8od l;lns]6, SoflN;od l;lns]6 / af]/f]g l;lns]6sf] ;d¿k ld>0fnfO 

af]/f]l;lns]6 sfFr elgG5 . o;nfO{ kfO/]S; sfFr klg elgG5 .  

agfpg] tl/sf 

l;lnsf;Fu ;f]l8od sfaf]{g]6, SoflN;od sfaf{]g]6 / af]l/s cS;fO8sf] ld>0fnfO{ pRr 

tfkqmddf ttfP/ kufn]/ of] sfFr agfOG5 . 

5SiO2 + Na2CO3 + CaCO3 + B2O3 
–––––––– Na2SiO3.CasiO3.B2(SiO3)3 + 2CO2 

                                     ;f]l8od SoflN;od af]/f]l;lns]6 

ljz]iftfx¿ 

 of] sfFr s8f x'G5 . kfgL / cDndf c3'nglzn x'G5 . 

 of] sfFr ;fdfGo tfkqmddf kUnb}g . 

 of] sfFr ;fwf/0f sfFreGbf alnof] x'G5 . 

 tfksf] 36a9sf] sd c;/k5{ . 
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pkof]lutf 

 of] sfFr k|of]uzfnfdf pRr tfkqmddf k|of]u ul/g] ;fdu|Lx¿ 6]:66\o'a, ljs/, 

 /fp08a6d ˆnf:s, sG8]G;/ cflb agfpg k|of]u ul/G5 . 

 cf]egdf k|of]u ul/g] efF8fx¿ tyf cf}iflw pBf]udf k|of]u ul/g] efF8fx¿ 

 agfpg klg of] sfFrsf] k|of]u ul/G5 . 

n]8 lqm:6n sfFr 

kf]6fl;od l;lns]6 / n]8 l;lns]6sf] ;d¿k ld>0fnfO{ n]8 lqm:6n sfFr elgG5 . of] 

sfFrnfO{ lˆnG6 sfFr jf clK6sn sfFr klg elgG5 . 

agfpg] tl/sf 

l;lnsf;Fu kf]6fl;od sfaf{]g]6 / ln8 df]gf]cS;fO8sf] ld>0fnfO{ pRr tfkqmddf 

ttfP/ kufn]/ of] sfFr agfOG5 . 

2SiO2 + K2CO3 + PbO


–––––––– K2SiO3.PbSiO3 + CO2 

                                    kf]6fl;od n]8l;lns]6 

ljz]iftfx¿ 

 o;df n]8 l;lns]6 /xg] ePsfn] o;sf] l/k|mflS6e OG8]S; w]/} x'G5 . 

pkof]lutf 

 of] sfFrsf] l/k|mflS6e OG8]S; w]/} x'g] x'gfn] o;af6 n]G;, lk|Hd, lah'nLsf lrd, 

 /f8/, 6\o'a cflb agfOG5 . 

/ËLg sfFr (Coloured Glass) 

;fwf/0f sfFrsf] ld>0fdf wft'sf cS;fO8x¿ ld;fP/ agfOPsf] sfFrnfO{  /ËLg sfFr 

elgG5 . 

/ËLg sfFr agfpg] tl/sf 

;fwf/0f sfFr agfpg tof/ ul/Psf] kUn]sf] cj:yfdf /x]sf] ;d¿k ld>0fdf wft'sf] 

cS;fO8 ld;fO{ cfk'mn] rfx]sf] /ÍLg sfFr agfpg ;lsG5 . 

/ÍLg sfFrsf] /ª To;df ld;fOg] wft'sf] cS;fO8n] lgwf{/0f u5{ . 

tof/ x'g] sfFrsf] /ª ld;fpg] wft'sf cS;fO8x¿ 
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lgnf] 

sfnf] 

xl/of] 

a}hgL 

/ftf] 

kx]Fnf] jf v}/f] 

;]tf] 

sf]afN6 cS;fO8 

lgs]n cS;fO8 

qmf]ldod cS;fO8 

DofGuflgh cS;fO8 

sk/ cS;fO8 

cfO/g (III) cS;fO8 

l6g cS;fO8 

pkof]lutf 

 3fddf nufpg] r:df agfpg o;sf] k|of]u ul/G5 . 

 /]n, hxfh tyf uf8Lx¿sf] em\ofnx¿df nufpg o;sf] k|of]u ul/G5 . 

 3/ tyf ljleGg 7fpFx¿df ;hfj6sf ;fdfgx¿ agfpg o;sf] k|of]u ul/G5 .     

;]/fld:s (Ceramics) 

sfa{g, gfO6«f]hg, clS;hg, cflNdlgod / l;lnsfo'Qm ljz]if k|sf/sf] df6f]nfO{ ;]/fldS; 

elgG5 . ;]/fldS;df /xg] d'Vo of}lus kfgLo'Qm Pn'ldgf l;lnsf (Al2O3.SiO2. 2H2O) xf] . 

o;df SoflN;od / DofUg]l;odsf] sfaf{]g]6\; tyf cfO/g cS;fO8 h:tf of}lusx¿ klg 

x'G5g\ . ;'4 ;]tf] ;]/fldS; -df6f]_ nfO{ sfcf]lng (Kaolin) elgG5 . o;nfO{ sk, Kn]6 / cGo 

efF8fx¿ agfpg k|of]u ul/G5 . 

;]/fldS;sf efF8fx¿ agfpg] tl/sf 

;]/fldS;sf] efF8fx¿ agfpg ;a}eGbf klxn] o;nfO{ lk;]/ w'nf] agfOG5 . pQm w'nf]nfO{ 

5flgG5 . pQm dl;gf] w'nf]nfO{ kfgL;Fu d'5L ljleGg cfsf/df 9flnG5 . To;kl5 pQm 

efF8fx¿nfO{ s]xL ;do 5fofdf ;'sfOG5 . To;kl5 3fddf ;'sfOG5 . ;'ls;s]kl5 

efF8fx¿nfO{ e§Ldf xfn]/ pRr tfkdf ttfOG5 . o;/L ttfpFbf ;]/fldS;df /x]sf 

of}lusx¿aLr /f;folgs k|ltlqmof eO{ efF8fx¿ s8f / l5b|o'Qm aG5g\ . oL efF8fx¿nfO{ 

6Nsg] agfpg rds /flvG5 . rds Nofpg e§Ldf tft]sf] cj:yfdf g'gsf] w'nf]] jf l6g 

cS;fO8 jf n]8 cS;fO8 5s{]/ k'gM ttfOG5 . o;/L ttfpFbf pQm of}lus kUn]/ efF8fdf 

rdstf a9\5 . o; k|lj|mofnfO{ Un]lhª (Glazing) elgG5 . o;n] ;]/fldS;sf] ;fdu|LnfO{ l5b| 

/lxt, lrNnf] / 6Nsg] agfpF5 . logLx¿nfO{ cfsif{s agfpg /ª / kfln; klg  

nufOG5 .  
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ljz]iftfx¿ 

 of] ljB't / tfksf] s'rfns x'G5 . 

 of] cDn, Iff/, nj0faf6 k|efljt x'Fb}g . 

 o;n] pRr tfkqmd klg y]Ug ;S5 . 

 of] s8f x'G5 t/ ;lhn} km'6\5 . 

pkof]lutf 

 o;nfO{ sk, Kn]6, srf}/f cflb agfpg k|of]u ul/G5 .  

 o;af6 pRr tfkqmddf k|of]u ul/g] k|f];]lng a]l;g h:tf ;fdu|L agfOG5 .  

 ljB'tsf s'rfns ;fdu|Lx¿ agfpg k|of]u ul/G5 . 

 gSsnL bfFtx¿ agfpg klg ;]/fldS;sf] k|of]u ul/G5 . 

 l;Ns, sdf]8x¿ agfpg klg o;sf] k|of]u ul/G5 . 

;fa'g / l86/h]G6 (Soap and Detergent) 

;fa'g / l86/h]G6 dfgjlgld{t ;kmfOsf ;fdu|L x'g\ . oL ;fdu|Lx¿ xfdLn] g'xfpg, n'ufw'g, 

efF8fx¿ ;kmf ug{ k|of]u u5f{}+ . 

;fa'g (Soap) 

pRr ˆof6L cDn (Higher fatty acid) sf] ;f]l8od jf kf]6fl;od nj0fnfO{ ;fa'g elgG5 . 

;f]l8od :6]/]6, ;f]l8od cf]lnP6, ;f]l8od kflNd6]6 o;sf pbfx/0fx¿ x'g\ . 

;fa'g agfpg cfjZos sRrf kbfy{ 

1. jg:klt t]n jf hgfj/sf] af];f] 

2.  ;f]l8od xfO8«f]cS;fO8 

3.  ;f]l8od Snf]/fO8 

agfpg] tl/sf 

jg:klt t]n jf af];f]nfO{ ;f]l8od xfO8«f]S;fO8 / ;f]l8od Snf]/fO8;Fu ttfOG5 . o;/L 

ttfpFbf jg:klt t]n jf af];f] / ;f]l8od xfO8«f]S;fO8 aLr /f;folgs k|ltlqmof eO{ ;fa'g -

pRr km\of6L cDnsf] ;f]l8od nj0f_ aGb5 . o;/L jg:klt t]n jf hgfj/sf] af];f]nfO{ 

cNsfnL;Fu k|ltlqmof u/fP/ ;fa'g pTkfbg ug{] k|lj|mofnfO{ ;kf]lglkms];g (Saponification) 
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elgG5 . ;kf]lglkms];g k|lj|mofdf ;f]l8od Snf]/fO8 ld;fpFbf ;fa'g hDg (Precipitation) 

d2t u5{ . 

t]n÷af];f] ± ;f]l8od xfO8«f]cS;fO8  ;fa'g ± lUnl;l/g 

C3H5(OOCR)3 + 3NaOH––––––––  3NaOOCR + C3H5(OH)3 

oxfF R n] xfO8«f]sfa{g z[ª\vnf -cNsfOg ;d"x_ nfO{ hgfpF5 . 

ljz]iftf 

 ;fa'g kfgLdf sd 3'ngzLn x'G5 . 

 ;"Id hLjx¿n] ;lhn} s'xfpg ;S5g\ . 

pkof]lutf / kmfObfx¿ 

 g'xfpg, n'uf w'g tyf cGo ;/;kmfO ug{ ;fa'gsf] k|of]u ul/G5 . 

 ;fa'gsf] h}ljs ljR5]bg xg] x'Fbf o;n] jftfj/0fdf k|b"if0f km}nfpFb}g . 

l8h/h]G6 (Detergent) 

xfO8«f]sfa{g of}lusx¿af6 k|fKt ul/g] ;+Zn]lift k]6«f]lnod /;fognfO{ l86/h]G6 elgG5 .  

of] a]lGhg ;Nkmf]lgs cDnsf] nj0f xf] . o;nfO{ ;fa'g/lxt ;fa'g (Soapless soap) klg 

elgG5 . ;fa'gh:t} logLx¿n] klg sk8f ;kmf u5{g\ t/ logLx¿sf] /f;folgs ;+/rgf 

;fa'gsf] eGbf km/s x'G5 . o;nfO{ s8f kfgLdf klg k|of]u ug{ ;lsG5 . lsgls o;df /x]sf 

SoflN;od / DofUg]l;od kfgLdf 3'ngzLn x'G5g\ . ;f]l8od nl/n ;Nk]m6 (Sodium lauryl 

sulphate) cNsfOn a]l~hg ;Nkmf]g]6 (Alkyl benzene sulphonate), ;f]l8od kfO/f] kmf]:km]6 

(Sodium pyrophosphate) cflb o;sf pbfx/0fx¿ x'g\ . 

ljz]iftfx¿ 

 logLx¿sf] ;kmf ug{] Ifdtf a9L x'G5 .  

 logLx¿ kfgLdf ;lhn} 3'N5g\ . 

 logLx¿sf] h}ljs ljR5]bg x\Fb}g . 

pkof]lutf 

 of] s8f kfgLdf klg ;lhn} 3'Ng] ePsfn] n'uf w'gsf] nflu o;sf] clws k|of]u  

 ul/G5 .  

 o;nfO{ efF8fx¿ w'g ;fy} e'O{F ;kmf ug{sf nflu klg k|of]u ul/G5 . 

Knfl:6s (Plastic) 
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df]gf]d/sf] kf]lnd/fOh]zg k|ltlqmof u/fO{ tof/ ul/Psf] dfgjlgld{t kf]lnd/nfO{ Knfl:6s 

elgG5 . logLx¿nfO{ ttfP/ ljleGg cfsf/df abNg ;lsG5 . g]kfnL Knfl:6s zAb u|Ls 

zAb (Plastiko) af6 cfPsf] xf], h;sf] cy{ cfsf/ kl/jt{g ug{ ;Sg] Ifdtf eGg] x'G5 .  

agfpg] tl/sf 

;a} k|sf/sf Knfl:6sx¿ ;fgf df]gf]d/ c0f'x¿ /f;folgs k|ltlqmofåf/f hf]l8P/ ag]sf  

x'G5g\ . df]gf]d/x¿nfO{ ttfpFbf Ps cfk;df ufFl;g uO{ nfdf] c0f' kf]lnd/ aG5 . o; 

k|lj|mofnfO{ kf]lnd/fOh];g elgG5 . 

n 











H

 |

C 

 |

 H

 = 

H

 |

C 

 |

 H

 

kf]lnd/fOh];g
–––––––––––  – 

H

 |

C 

 |

 H

 – 

H

 |

C 

 |

 H

 – 

H

 |

C 

 |

 H

 – 

H

 |

C 

 |

 H

 – 

H

 |

C 

 |

 H

 – 

H

 |

C 

 |

 H

 – 

H

 |

C 

 |

 H

 – 

H

 |

C 

 |

 H

 – 

    Olyg                               kf]lnlyg 

Knfl:6ssf ljz]iftfx¿ 

 logLx¿n] /;fog;Fu k|ltlqmof ub{}gg\ . 

 logLx¿ glvOg], kf/bzL{, gefFlrg], gs'lxg] / jfo'd08nLo km]/abnn] k|efj gkfg{] 

 vfnsf x'G5g\ . 

 logLx¿ ljB'tsf s'rfns x'G5g\ . 

 logLx¿ xn'sf x'G5g\ . 

 logLx¿ ;:tf] / k'gM rqm0f ug{ ;lsg] k|s[ltsf x'G5g\ . 

Knfl:6ssf k|sf/x¿ 

Knfl:6s d'Votof b'O{ lsl;dsf x'G5g\ M 

(i) ydf{]Knfl:6s 

(ii) ydf{];]l6ª Knfl:6s 

ydf{]Knfl:6s (Thermoplastic) 

ttfpFbf g/d / nrsbf/ eO{ klUng] / lr:ofpFbf 7f]; x'g] Knfl:6snfO{ ydf{]Knfl:6s 

(Thermoplastic) elgG5 . o;sf c0f'x¿ Pscfk;df ;/n kf]lnd/ (Linear polymer) sf] 

¿kdf hf]l8Psf x'G5g\ . To;}n] o;nfO{ k6s k6s kufn]/ ljleGg cfsf/df abNg ;lsG5 . 

kf]lnlyg, kf]lnlegfOn Snf]/fO8 (PVC), kf]ln:6]l/g cflb o;sf pbfx/0fx¿ x'g\ . 
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ydf{]Knfl:6ssf pkof]lutf 

 kf]lnlyg ljleGg lsl;dsf af]tn, kfOk, v]nf}gf, Koflsª ug{] ;fwgx¿ agfpg k|of]u 

 ul/G5 .  

 ljB'tLo tf/x¿nfO{ a]g{ s'rfnssf ¿kdf k|of]u ul/G5 . 

 kf]lnlegfOn Snf]/fO8 jiff{sf] kfgLaf6 hf]lug k|of]u ul/g] sf]6 (Rain coat), kbf{, xft 

 emf]nf, af]tn cflb agfpg k|of]u ul/G5 . 

 kf]ln:6l/g ydf{]km\nf:s, yd{sf]n, kfOk cflb agfpg k|of]u ul/G5 . 

ydf{];]l6ª Knfl:6s (Thermosetting Plastic) 

ttfpFbf cfsf/df kl/jt{g x'g'sf] ;§f emg s8f x'g] k|s[ltsf] Knfl:6snfO{ ydf{];]l6ª Knfl:6s 

(Thermosetting plastic) elgG5 . o;sf c0f'x¿ Ps cfk;df qm; lnª\s]h kf]lnd/ (Cross 

linkage polymer) sf ¿kdf hf]l8Psf x'G5g\ / ltgLx¿aLr qm; lnª\s x'G5 . o;nfO{ Ps 

k6s Ps lglZrt cfsf/ lbO;s]kl5 k6s k6s ljleGg cfsf/df abNg ;lsFb}g . a]s]nfO6, 

d]nfdfOg cflb a]s]nfO6 sfaf{]lns cDn / kmd{]nl8xfO8sf] kf]lnd/fOh];gaf6 agfOG5 .  

ydf{];]l6ª Knfl:6ssf pkof]lutfx¿ 

 a]s]nfO6 r'/f]6bfgL, :jLr, Knu, ;s]6, k|];/s's/sf] x\of08n cflb agfpg k|of]u 

 ul/G5 . 

 d]nfdfOg sk, Kn]6, srf}/f cflb agfpg k|of]u ul/G5 . 

Knfl:6ssf ;fdfGo pkof]lutf 

 logLx¿nfO{ OG;'n]6/sf] ¿kdf k|of]u ul/G5 . 

 logLx¿ kfOk, kmlg{r/, 6g]n, uf8L / xjfOhxfhsf kf6{k"hf{x¿ agfpg k|of]u  

 ul/G5 .  

 logLx¿nfO{ k|fs[lts kmfOa/ / 5fnfsf] ;§fdf sk8f, h'Qf, emf]nf, hfnL, df]hf cflb 

 agfpg k|of]u ul/G5 . 

 kfgL tyf cGo t/n kbfy{x¿ e08f/0f ug{] efF8fx¿ agfpg k|of]u ul/G5 . 

 logLx¿ em\ofn, d'tL{, v]nf}gf cflb agfpg k|of]u ul/G5 . 

 

kmfOa/ (Fiber) 



 218  

w;f{ k/]sf j:t'x¿ h'g nfdf, alnof / tGsg] vfnsf x'G5g\ To:tf j:t'x¿nfO{ kmfOa/ 

elgG5 . logLx¿ Ps} lsl;dsf cyjf b'O{ jf b'O{ eGbf a9L lsl;dsf df]gf]d/x¿sf] 

kf]lnd/fOh];g k|ltlqmofaf6 ag]sf x'G5g\ . 

kmfOa/sf k|sf/x¿ 

d'Votof kmfOa/ b'O{ lsl;dsf x'G5g\ . 

(i) k|fs[lts kmfOa/ (Natural fiber) 

(ii) s[lqd kmfOa/ (Artificial fiber) 

k|fs[lts kmfOa/ (Natural fiber) 

k|fs[lts ¿kdf la?jf tyf hgfj/x¿af6 k|fKt x'g] kmfOa/nfO{ k|fs[lts kmfOa/ elgG5 . 

h:t} M skf;, pmg, l;Ns, h'6 cflb k|fs[lts kmfOa/ x'g\ . 

s[lqd kmfOa/ (Artificial fiber) 

dfgj lgld{t kmfOa/x¿nfO{ s[lqd kmfOa/ elgG5 . PqmfOlng, gfOng, kf]ln:6/, 6]l/lng, 

cf]lnlkmg, cf]nf{g cflb s[lqd kmfOa/ x'g\ . 

kmfOa/sf] pkof]lutf 

 kmfOa/ ljleGg lsl;dsf sk8fx¿, 8f]/L, hfnL cflb agfpg k|of]u ul/G5 . 

 v]nf}gfx¿ agfpg klg kmfOa/sf] k|of]u ul/G5 . 

ls6gfzs ljiffbLx¿ (Insecticides) 

ljleGg lsl;dsf xflgsf/s ls/fx¿nfO{ dfg{sf nflu pTkfbg ul/Psf dfgj lgld{t 

/f;folgs kbfy{nfO{ ls6gfzs ljiffbLx¿ elgG5 . xfd|f] j/k/ kfOg] s]xL ls/fx¿ xflgsf/s  

x'G5g\ . To:tf ls/fx¿ dfg{sf nflu ls6gfzs ljiffbLx¿ agfOG5 . /f;folgs ;+/rgfsf 

cfwf/df ls6gfzs ljiffbLx¿ b'O{ k|sf/sf x'G5g\ .  

(i)  cuf{lgs ls6gfzs ljiffbL (Organic Insecticide) 

(ii)  OGcuf{lgs ls6gfzs ljiffbL (Inorganic Insecticide) 

cuf{lgs ls6gfzs ljiffbL (Organic Insecticide) 

logLx¿ dfgj lgld{t sfa{go'Qm ls6gfzs ljiffbL x'g\ . oL of}lusx¿df sfa{g, xfO8«f]hg, 

clS;hg tyf Snf]l/g km:kmf]/; tTjx¿ ldn]/ ag]sf x'G5g\ . pbfx/0fsf nflu a]GhLg x]S;f 

Snf]/fO8 (Benzene hexa chloride, BHC), 8fOSnf]/f] 8fOlkmgfOn 6«fOSnf]/f] Oy]g (Dichloro 

diphenyl trichloroethane, DDT), cN8«Lg, 8fOcN8«Lg, ldyf]S;L Snf]l/g cflb . 
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OGcuf{lgs ls6gfzs ljiffbL (Inorganic Insecticide) 

vlgh tTjx¿sf] k|of]u u/L agfOPsf] ls6gfzs ljiffbLx¿nfO{ Ogcuf{lgs ls6gfzs ljiffbL 

elgG5 . oL ljiffbLx¿df sfa{g afx]s cGo tTjx¿ x'G5g\ . pbfx/0fsf nflu SoflN;od 

cl;{g]6, n]8 cl;{g]6, ˆnf]/fO8, nfOd ;Nkm/ cflb . 

ls6gfzs ljiffbLsf pkof]lutf 

 logLx¿ t/sf/L, kmnkm"n tyf skf; cflbnfO{ ls/fx¿af6 arfpgsf] nflu k|of]u 

 ul/G5 . 

 3/df lemFuf, nfdv'§], ;fª\nf h:tf xfgLsf/s ls/fx¿ dfg{sf nflu k|of]u ul/G5 .  

 oL /;fogx¿ xfgLsf/s ls/fsf] hLjgrqm gi6 u/L ltgLx¿sf] ;ª\Vof 36fpg k|of]u 

 ul/G5 . 

dn (Fertilizer) 

df6f]df k|of]u ul/g] kfgLdf 3'ngzLn kbfy{x¿ h;af6 la?jfn] cfkm"nfO{ cfjZos kg{] kf]ifs 

tTjx¿ k|fKt u5{ tL kbfy{x¿nfO{ dn elgG5 . df6f]df nuftf/ Ps} lsl;dsf afnLx¿ 

nufpFbf df6f]sf] pj{/zlQm x|f; x'G5 . To;}n] df6f]sf] pj{/zlQm a9fpg df6f]df dnsf] k|of]u 

ul/G5 . /fd|f] dnn] la?jfnfO{ cfjZos kf]ifs tTjx¿ pknAw u/fpg'sf ;fy} df6f]df /x]sf 

;"Id hLjx¿nfO{ klg kf]if0f k|bfg u5{ . dn d'Votof b'O{ lsl;dsf x'G5g\– k|fª\ufl/s dn / 

/f;folgs dn . 

k|fª\ufl/s dn (Organic fertilizer) 

la?jf tyf hgfj/x¿sf d/]sf–;8]un]sf efux¿ s'xfP/ agfOPsf] dnnfO{ k|fª\ufl/s dn 

elgG5 . of] dn df6f]sf nflu clt pko'Qm dflgG5 . o;n] la?jfnfO{ cfjZos tTjx¿ 

pknAw u/fpF5 . df6f]sf ;+/rgfdf klg ;sf/fTds kl/jt{g NofpF5 . xl/of] dn / sDkf]i6 

dn u/L k|fª\ufl/s dn b'O{ lsl;dsf x'G5g\ . 

-s_  xl/of] dn (Green manure) 

s]xL xl/of la?jfx¿nfO{ dns} nflu x'sf{OG5, oLgLx¿nfO{ xl/of] dn elgG5 . oL 

la?jfx¿nfO{ df6f]df pdfl/G5, x'sf{OG5 / hf]t]/ df6f]d} k'l/G5 . oL la?jfx¿ 

s'xL;s]kl5 Tof] df6f]df pAhfOg] afnLx¿nfO{ cfjZos kf]ifs tTjx¿ pknAw  

u/fpF5 . 

 

-v_  sDkf]i6 dn (Compost manure) 
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d[t hgfj/sf] z/L/, hgfj/x¿sf] uf]a/ d"q tyf la?jfsf ljleGg efux¿nfO{ s'g} 

vfN6f]df /fvL s'xfP/ jf ;8fP/ tof/ ul/Psf] dnnfO{ sDkf]i6 dn elgG5 . sDkf]i6 

dn agfpg ;"Id hLjx¿sf] dxTjk"0f{ e"ldsf /xG5 . oL hLjx¿n] la?jf tyf 

hgfj/x¿sf] d/]sf efux¿ s'xfpg d2t u5{g\ . 

sDkf]i6 dnsf] kmfObf 

 oL dnx¿df sfa{go'Qm kbfy{ k|r'/ dfqfdf kfOg] ePsfn] af]6la?jfx¿ /fd|/L 

 x's{g] / /fd|f] kmn lbg] u5{g\ . 

 of] dnn] df6f]sf] kfgL wf/0f ug{] Ifdtf j[l4 ub{5 . 

 of] dnn] jfo'd08ndf gsf/fTds k|efj kfb{}g . 

 df6f]sf] clDnokg / Iffl/okgdf s'g} km/s kfb{}g . 

 of] dnn] df6f]df kfOg] ;"Id hLjx¿nfO{ hf]ufO/fV5 . 

/f;folgs dn 

/f;folgs kbfy{x¿ k|of]u u/L /f;folgs k|lj|mofaf6 tof/ ul/Psf] dnnfO{ /f;folgs  

dn elgG5 . oL dnx¿ la?jfx¿nfO{ tTsfn kf]if0f tTjx¿ pknAw u/fpgsf nflu k|of]u 

ul/G5 . /f;folgs dnn] ljz]ifu/L gfO6«f]hg, km:kmf]/; / kf]6fl;od h:tf k|d'v tTjx¿ 

pknAw u/fpF5 . oL tTjx¿ /x]sf] cfwf/df /f;folgs dn ltg k|sf/sf x'G5g\ . tL x'g\– 

gfO6«f]hgo'Qm /f;folgs dn, km:kmf]/;o'Qm /f;folgs dn / kf]6fl;odo'Qm /f;folgs dn . 

gfO6«f]hgo'Qm /f;folgs dn (Nitrogenous chemical fertilizer) 

k|r'/dfqfdf gfO6«f]hg pknAw u/fpg] /f;folgs dnnfO{ gfO6«f]hgo'Qm /f;folgs dn 

elgG5 . pbfx/0f M o'l/of (NH2–CO–NH2), Pdf]lgod  gfO6«]6 (NH4NO3), Pdf]lgod ;Nkm]6 

[(NH4)4 SO4], SoflN;od ;fOgfO8 [Ca(CN)2] . 

gfO6«f]hgo'Qm /f;folgs dnsf] dxTj 

 o;n] la?jfdf k|f]l6g, k|f]6f]KnfHdf / Snf]/f]lkmn ;+Zn]if0f ug{ dbt u5{ . 

 o;n] la?jfnfO{ xnSs a9\g / w]/} afnL pTkfbg ug{ d2t u5{ . 

 gfO6«f]hgsf] cefjdf la?jfsf kftx¿ kx]Fnf x'g], km"nx¿ /fd|/L gkm'Ng] x'G5g\ . 

 kmn:j¿k kmn / aLpsf] cfsf/ ;fgf x'G5g\ . 

 

km:kmf]/;o'Qm /f;folgs dn (Phosphorous containing fertilizer) 
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k|r'/dfqfdf km:kmf]/; pknAw u/fpg] /f;folgs dnnfO{ km:kmf]/;o'Qm /f;folgs dn  

elgG5 . pbfx/0f M Pdf]lgod km:km]6 [(NH4)3 PO4], SoflN;od ;'k/ km:km]6 [Ca(H2PO4)2. 

2CaSO4], l6«kn ;'k/ km:km]6 [3Ca(H2PO4)2], xf8sf] w'nf]] cflb .   

km:kmf]/;o'Qm /f;folgs dnsf] dxTj 

 km:kmf]/;o'Qm /f;folgs dnn] la?jfsf] h/f j[l4 u5{ . 

 o;n] kmnx¿ ksfpg / aLp ljsf; ug{ dbt u5{ . 

 o;n] k|f]l6g ;+Zn]if0f ug{ sf]if ljefhg ug{, kft / 6';f knfpg d2t u5{ . 

kf]6fl;odo'Qm /f;folgs dn (Potassium Containing fertilizer) 

k|r'/dfqfdf kf]6fl;od pknAw u/fpg] /f;folgs dnnfO{ kf]6fl;odo'Qm /f;folgs dn 

elgG5 . pbfx/0f M kf]6fl;od Snf]/fO8 (KCl), kf]6fl;od gfO6«]6 (KNO3) / kf]6fl;od 

;Nkm]6 (K2SO4), v/fgL cflb . 

kf]6fl;odo'Qm /f;folgs dnsf] dxTj 

 o;n] k|sfz ;+Zn]if0f / km"nsf] j[l4 ljsf;df d2t u5{ . 

 o;n] k|f]l6g ;+Zn]if0f, sf]if ljefhgdf d2t u5{ .  

 o;n] /f]u lg/f]ws Ifdtf a9fpF5 . 

/f;folgs dnsf a]kmfObfx¿ 

 /f;folgs dnsf] cTolws k|of]un] df6f]sf] k|b"if0f, kfgLsf] k|b"if0f / xfjfsf] k|b"if0f 

 u/fpF5 . 

 nfdf] ;do;Dd /f;folgs dn k|of]u ubf{ df6f]sf] pj{/fzlQm 36\5 . 

 gfO6«f]hgo'Qm /f;folgs dn cTolws k|of]u ubf{ kfgLdf clS;hgsf] dfqf 36\5 / 

 kfgLdf a:g] hgfj/x¿sf] d[To' x'G5 . 

/f;folgs k|b"if0f (Chemical Pollution) 

xfdLn] b}lgs hLjgdf w]/} lsl;dsf /f;folgs kbfy{x¿ k|of]u u5f{}+ . tL /f;folgs 

kbfy{x¿n] k|ToIf jf ck|ToIf ¿kdf jftfj/0f k|b"lift agfpF5 . o;/L ljleGg /f;folgs 

kbfy{sf] cTolws k|of]un] ubf{ x'g] k|b"if0fnfO{ /f;folgs k|b"if0f elgG5 . Knfl:6s, /f;folgs 

dn, sL6gfzs ljiffbL cflb /f;folgs k|b"if0fsf k|d'v ;|f]tx¿ x'g\ . 

 

/f;folgs k|b"if0f x'g'sf sf/0fx¿ 
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/f;folgs dn (Chemical fertilizer) 

/f;folgs dnn] tTsfnsf nflu afnLsf] pAhgL a9fP klg o;sf ljleGg gsf/fTds 

c;/x¿ x'G5g\ . /f;folgs dnsf] cTolws k|of]un] xfjf, kfgL / df6f] k|b"if0f u/fpF5 . 

df6fsf] pj{/fzlQm 36fpF5 . jiff{sf] kfgLn] dn aufP/ kfgLsf ;|f]tx¿df k'¥ofpF5 . dn 

kfP/ la?jfx¿sf] j[l4 ljsf; l56f] x'G5 . h;n] kfgLdf /x]sf] clS;hgsf] dfqf 36\5 / 

hgfj/x¿ lg;fl:;P/ d5{g\ . h;n] ubf{ hnLo kfl/l:ylts k4lt g/fd|/L k|efljt x'G5 . 

k|b"lift kfgL vfFbf ljleGg /f]ux¿ nfU5g\ . 

3/af6 lgl:sg] kmf]xf]/ tyf Knfl:6s 

xfd|f] 3/af6 b}lgs ¿kdf ljleGg lsl;dsf kmf]xf]/x¿ lg:sG5g\ . xfdLn] k|of]u ug{] ;fa'g, 

l86/h]G6, Koflsª u/]sf j:t'x¿, Knfl:6s ;]/fldS; cflb klg /f;folgs k|b"if0fsf sf/s 

tTjx¿ x'g\ . Knfl:6s, l86/h]G6 h:tf /;fogx¿ h}ljs ljR5]bg x'Fb}gg\ . logLx¿n] 

jftfj/0fdf k|b"if0f km}nfpF5g\ . o:tf] /f;folgs kbfy{ k|of]udf sdL ug{'k5{ . 

oftfoftsf ;fwgx¿ / snsf/vfgfx¿af6 lg:sg] w'jfF 

oftfoftsf ;fwgx¿ tyf pBf]u, snsf/vfgfdf k|of]u x'g] OGwgx¿ hNbf ljleGg lsl;dsf 

UofF;x¿ h:t} M sfa{gdf]gf]cS;fO8, xfO8«f]hg ;NkmfO8, gfO6«f]hg 8fOcS;fO8, ds{/L, 

sfa{g8fOcS;fO8, ;Nkm/ 8fOcS;fO8 lg:sG5g\ . oL UofF;x¿ l;w} jfo'd08ndf ldl;Fbf 

xfjfsf] k|b"if0f x'G5 . oL UofF;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 df6f]sf] pj{/fzlQmdf sdL cfpg'sf ;fy} cGo c;/x¿ 

klg b]lvG5g\ . jfo'd08ndf sfa{g 8fOcS;fO8sf] dfqf a9\bf u|Lg xfp; c;/ k5{ . w'nf]] / 

w'jfFsf] k|efjn] Zjf;k|Zjf; ;DaGwL /f]u nfU5 . 

vfB j:t'df k|of]u x'g] /ª 

pkef]QmfnfO{ nf]Eofpg ljleGg lsl;dsf cvfWo /ªx¿ k|of]u u/]/ vfg]s'/fx¿nfO{ cfsif{s 

agfOG5 . o:tf vfB j:t'n] dfgj :jf:Yodf c;/ ub{5 . 

ls6gfzs ljiffbL 

xfgLsf/s sL/fx¿ dfg{sf nflu ls6gfzs ljiffbL k|of]u ul/G5 . oL ljiffbLx¿n] xflgsf/s 

sL/fdfq geP/ pkof]uL sL/f klg dfg{] u5{g\ . o;af6 s'g} 7fpFsf] kfl/l:ylts k4ltdf 

c;Gt'ng cfpF5 . hLjx¿sf] k|hgg\ k|0ffnLdf c;/ u5{ . o;n] Zjf;k|Zjf;;DaGwL /f]ux¿ 

lgDTofpF5 . 

 

/f;folgs k|b"if0f ;d:ofsf] ;dfwfg 
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/f;folgs k|b"if0fsf] lgoGq0f ug{ / sdL ug{ lgDg tl/sfx¿ ckgfpg ;lsG5 M 

 hg;ª\Vof j[l4 / w]/} ;x/Ls/0f lgoGq0f ug{'k5{ . 

 ls6gfzs ljiffbL / /f;folgs dnsf] k|of]udf sdL ug{'k5{ . 

 h}ljs ljR5]bg gx'g] j:t'x¿sf] pTkfbgnfO{ lg?T;flxt ug{'k5{ . 

 7f]; kmf]xf]/ h:t} M n'uf, sfFr, sfk{]6, ;]/fldS; cflbsf] plrt Joj:yfkg ug{'k5{ . 

 vfg]s'/fdf k|of]u ul/g] cvfB /ªx¿sf] k|of]udf /f]s nufpg'k5{ . 

 pBf]ux¿af6 lg:sg] 6lS;s / UofF;x¿ l;w} jfo'd08ndf ldl;d lbg' x'Fb}g . 

s'lxg] / gs'lxg] 7f]; kmf]xf]/d}nf / ltgsf] Joj:yfkg (Biodegradable and non-

biodegradable solid waste and their management) 

jftfj/0fnfO{ k|b"lift u/fpg] s[lif lj|mofsnfk, Jofkfl/s lj|mofsnfk tyf cf}Bf]lus 

lj|mofsnfkaf6 l;lh{t cgfjZos kbfy{x¿nfO{ 7f]; kmf]xf]/ elgG5 . xfd|f] j/k/ kfOg] 7f]; 

kmf]xf]/x¿df l6gsf 6'qmf, Knfl:6s, sf7sf 6'qmf, sfuh, sk8f, pv]n]/ km\ofFlsPsf 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{ k|sf/sf x'G5g\ . 

s'lxg] kmf]xf]/ eGgfn] ;"Id hLjx¿n] ;8fpg] lsl;dsf kmf]xf]/nfO{ a'lemG5 . h:t} M vfB 

kbfy{, d/]sf hgfj/, sfuh, d/]sf la?jfsf efux¿ cflb . 

gs'lxg] kmf]xf]/ eGgfn] ;"Id hLjx¿n] s''xfpg / ;8fpg g;Sg] kmf]xf]/nfO{ a'lemG5 . h:t} M 

Knfl:6s, sfFrsf 6'qmf, kmnfd, l;;f cflb gs'lxg] kmf]xf]/ 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]/sf] k|of]u cflbnfO{ hgfpF5 . o;sf] Joj:yfkg;Dd 

xf]l;of/Lk"j{s / plrt tl/sfn] ug{'k5{ . 7f]; kmf]xf]/ Joj:yfkg ug{ lgDglnlvt Joj:yf 

ldnfpg ;lsG5 M 

;ª\sng / lj:yfkg 

kmf]xf]/ Joj:yfkgsf] klxnf] r/0f kmf]xf]/ ;ª\sng xf] . b}lgs ¿kdf lg:sfl;t x'g] kmf]xf]/ 

;ª\sng u/L Joj:yfkg ug{ ;lsG5 . pQm ;ª\slnt kmf]xf]/nfO{ dfgj a:tLeGbf 6f9f nuL 

Joj:yfkg ug{ ;lsG5 . h;n] ubf{ o;sf] c;/df sdL cfpF5 . 

 

kmf]xf]/sf] 5gf]6 / Joj:yfkg 
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kmf]xf]/sf] ;ª\sngkZrft\ o;nfO{ s'lxg] / gs'lxg] u/L 5'6\ofpg'k5{ . s'lxg] / gs'lxg] 

kmf]xf]/nfO{ 5'§f5'§} Joj:yfkg ug{'k5{ . 

k|zf]wg / Joj:yfkg 

s'lxg] kmf]xf]/af6 sDkf]:6 dn agfpg ;lsG5 . gs'lxg] kmf]xf]/x¿nfO{ k'gM k|of]u ug{ ldNg] / 

k'gM rqm0f ug{] kmf]xf]/ u/L b'O{ lsl;dsf kmf]xf]/x¿ x'G5g\ . k'gM k|of]u ug{ ldNg] kmf]xf]/nfO{ 

km]l/ km]l/ k|of]u ug{ ;lsG5 . k'gM rqm0f ug{] kmf]xf]/nfO{ k|zf]wgzfnf :yfkgf u/L k|zf]wg 

u/L gofF j:t'x¿ tof/ ug{ ;lsG5 .  

Nof08lkmn 8lDkª 

k'gM k|of]u / k'gM rqm0f ug{ g;lsg] kmf]xf]/nfO{ 8lDkª ;fO6df nu]/ hDdf ug{'k5{ . 8lDkª 

;fO6 lgdf{0f ubf{ jftfj/0fdf c;/ gkg{] u/L ug{'k5{ . 

hnfpg] (Incineration) 

kmf]xf]/sf] cj:yf x]/L kmf]xf]/nfO{ hnfpg klg ;lsG5 . kmf]xf]/nfO{ hnfpFbf 8lDkª ;fO6df 

nu]/ hnfpg'k5{ . 

 

;f/f+z 

1. b}lgs ¿kdf k|of]u x'g] /f;folgs kbfy{af6 lgld{t j:t'x¿ h:t} M l;d]G6, sfFr, 

 ;]/fldS;, Knfl:6s, ;fa'g, l86/h]G6, kmfOa/, dn, ls6gfzs ljiffbL, s:d]l6s cflbn] 

 xfd|f] hLjgnfO{ ;xh agfpF5g\ . 

2. r'g9'Ëf / ljz]if lsl;dsf] df6f]sf] k|of]u u/]/ l;d]G6 agfOG5 . l;d]G6sf] /f;folgs 

 gfd SoflN;od Pn'ldlgod l;lns]6 xf] . 

3. wft'sf] l;lns]6nfO{ sfFr elgG5 . l;lnsf wft'sf sfaf{]g]6x¿nfO{ pRr tfkqmddf 

 ttfP/ sfFr agfOG5 . 

4. df]gf]d/nfO{ kf]lnd/fOh];g k|ltlqmof u/fO{ tof/ ul/Psf] kf]lnd/ Knfl:6s xf] . 

 ydf{]Knfl:6s / ydf{];]l6ª Knfl:6s u/L Knfl:6s b'O{ lsl;dsf x'G5g\ . 

5. k|fs[lts / s[lqd u/L kmfOa/ b'O{ lsl;dsf x'G5g\ . 

6. pRr km\of6L cDnsf] ;f]l8od nj0fnfO{ ;fa'g elgG5.  

7. jg:klt t]n jf af];f]nfO{ ;f]l8od xfO8«f]cS;fO8;Fu ttfP/ ;fa'g agfpg] k|lj|mofnfO{ 

 ;kf]lglkms];g elgG5 . 
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8. la?jfsf d/]sf efu, hgfj/sf] d/]sf] z/L/ / hgfj/sf] uf]a/ lk;fax¿ s'xfP/ tof/ 

 ul/Psf] dnnfO{ sDkf]:6 dn elgG5 . 

9. vlghx¿sf] /f;folgs k|ltlqmof u/fO{ /f;folgs ljlwaf6 tof/ ul/Psf] dnnfO{ 

 /f;folgs dn elgG5 . 

10. ;a} k|fOd/L kf]ifs tTjx¿ gfO6«f]hg, km:kmf]/;, kf]6fl;od /x]sf] dnnfO{ k"0f{ dn jf 

 NPK dn elgG5 . 

11. /f;folgs kbfy{x¿sf] cTolws k|of]u ugf{n] jftfj/0fdf k|b"if0f x'G5 . pQm k|b"if0fnfO{ 

 /f;folgs k|b"if0f elgG5 . 

cEof; 

1.  tnsf ax' j}slNks k|Zgx¿sf] ;xL pQ/ 5fg]/ n]Vg'xf];\ . 

 -s_  sfFr agfpg k|of]u ul/g] k|d'v sRrf kbfy{ s'g xf] < 

  (i) r'g 9'Ëf     (ii)  l;lnsf   

  (iii) kf]6fl;od sfaf{]g]6   (iv)  n]8 df]gf]cS;fO8 

 -v_  l;d]G6df lhK;g lsg k|of]u ul/G5 < 

  (i)  l;d]G6nfO{ dl;gf] agfpg]   

  (ii)  l;d]G6sf] kfgL wf/0f ug{] Ifdtf a9fpg 

  (iii)  l;d]G6sf] ;]l6ª lkl/o8 a9fpg 

  (iv)  l;d]G6nfO{ l5§} hdfpg 

 -u_  tnsf dWo] s'g u'0fsf sf/0f ;]/fldS;nfO{ ljB'tLo af]8{ agfpgsf nflu k|of]u 

  ul/G5 < 

  (i)  o;nfO{ cDn tyf cGo /;fogx¿n] c;/ ub{}gg\ 

  (ii) of] ljB'tsf] s'rfns xf] 

  (iii) of] ;lhn} km'6\5 

  (iv) o;df ;fgf ;fgf l5b|x¿ x'G5g\  

 

 -3_  l86/h]G6nfO{ lsg ;f]kn]; ;f]k elgG5 <  

  (i) ;fa'gh:t} o;n] klg s8f kfgLdf lkmFh lbFb}g . 
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  (ii) o;sf] ;+/rgf ;fa'gsf] h:t} x'G5 . 

  (iii) o;n] s8f kfgLdf klg ;lhn} ;kmf ug{ ;S5 . 

  (iv) ;fa'g h:t} ;kmf u5{ t/ /f;folgs ;+/rgf eg] ;fa'gsf] eGbf km/s x'G5 . 

 -ª_  tnsf dWo] s'g rflxF ls6gfzs ljiffbL xf] < 

  (i)  o'l/of    (ii) cf]nf{g   

  (iii) clN8«g     (iv) Pdf]lgod km:km]6 

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

 -s_  ;fa'g / l8h/h]G6 

 -v_  l;d]G6 / ;]/fldS;  

 -u_  ydf{]Knfl:6s / ydf{];]l6ª Knfl:6s 

 -3_  k|fËfl/s dn / /f;folgs dn 

3.  sf/0f lbg'xf];\ . 

 -s_  ;]/fldS;sdf g'g lsg ld;fOG5 < 

 -v_  ;fwf/0f sfFrdf n]8 df]gf]cS;fO8 lsg ld;fOG5 < 

 -u_  wf]jLn] l86/h]G6 /f]H5g\ eg] jftfj/0f lj1n] ;fa'g dg k/fpF5g\ . lsg < 

 -3_  /f;folgs dnsf] k|of]u ug{'eGbf k|fËfl/s dn k|of]u ubf{ df6f]sf] pj{/fzlQm  

  a9\5 . lsg < 

 -ª_  ls6gfzs ljiffbL k|of]u ug{' s[ifssf] rfxgf geO{ afWotf xf] . lsg < 

 -5_  ;fa'geGbf l86/h]G6 /fd|f] x'G5 . lsg < 

 -r_  NPK dnnfO{ k"0f{ dn elgG5 . lsg < 

 -h_  ls6gfzs ljiffbLsf] k|of]u ubf{ ;fjwfg x'g'k5{ . lsg < 

4.  tnsf k|Zgx¿sf] pQ/ n]Vg'xf];\ . 

 -s_  l;d]G6 s;/L agfOG5 < o;sf] pkof]lutf n]Vg'xf];\ . 

 -v_  ljleGg k|sf/sf sfFrx¿sf] pkof]lutf n]Vg'xf];\ . 

 -u_  ;kf]gLlkms];g eg]sf] s] xf] < /f;folgs ;dLs/0f;lxt n]Vg'xf];\ . 

 -3_  s[lifdf sDkf]:6 dnsf] e"ldsf :ki6 kfg{'xf];\ . 
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 -ª_  Knfl:6s s]nfO{ elgG5 < Knfl:6ssf kmfObf / a]kmfObfx¿ pNn]v ug{'xf];\ . 

 -r_  ;]/fldS;sf] efF8f agfpg] k|lj|mof j0f{g ug{'xf];\ . 

 -5_  kmfOa/sf pkof]lutfx¿ n]Vg'xf];\ . 

 -h_  /f;folgs k|b"if0f s]nfO{ elgG5 < o;sf sf/0f / Go"gLs/0fsf pkfox¿ pNn]v 

  ug{'xf];\ . 

 -em_  7f]; kmf]xf]/ s]nfO{ elgG5 < o;sf] Joj:yfkg s;/L ug{ ;lsG5 < rrf{ ug{'xf];\ . 

 -`_  /f;folgs dnsf] eGbf k|fËfl/s dnsf] k|of]u ug{' plrt xf] . o;sf] kIfdf  

  cfkm\gf] ts{ lbFb} :ki6 kfg{'xf];\ . 

kl/of]hgf sfo{ 

1.  cfkm\gf] 3/df k|of]u ul/g] /f;folgs kbfy{x¿sf] ;"rL tof/ u/L ltgLx¿sf kmfObf / 

 a]kmfObfx¿ rf6{df n]vL sIffdf 5nkmn ug{'xf];\ . 

2. cfkm\gf] ljBfnodf hDdf x'g] s'lxg] / gs'lxg] kmf]xf]/x¿ kQf 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];\ . 

 

 

 

 

 

 

 

 

 

 

 

 

 

9f8 gePsf hgfj/x¿ 
(Invertebrates) 

kf7 

!$ 
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z/L/df xf8 jf d]?b08 gePsf hgfj/x¿x¿nfO{ 9f8 gePsf hgfj/ elgG5 . kfFr hut 

k|0ffnLcg';f/ 9f8 gePsf hgfj/x¿nfO cf7cf]6f kmfOnddf /flvPsf] 5 . ltdWo] kmfOnd 

cfy|f{]kf]8f ;a}eGbf 7"nf] kmfOnd xf] . o;cGtu{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} a]kmfObf k'¥ofpg] vfnsf 

x'G5g\ . /];d ls/fn] /];d pTkfbg u5{ . pQm /];dsf] wfuf]af6 ljleGg lsl;dsf d"Nojfg 

n'ufx¿ agfpg ;lsG5 . df}/Lkfng u/L dx pTkfbg ul/G5 . dx ljleGg lsl;dsf cf}iflw 

agfpg k|of]u ul/G5 . To:t} dx kf}li6s tTjn] el/k"0f{ x'G5 . nfdv'§]sf] 6f]sfOaf6 ljleGg 

lsl;dsf k|f0f 3fts /f]ux¿ ;5{g\ . o; kf7df xfdLn] b'O{j6f nfebfos ls/fx¿ /];d ls/f 

/ df}/Lsf] af/]df cWoog ug{]5f}+ . 

9f8 gePsf hgfj/sf s]xL u'0fx¿ 

 9f8 gePsf hgfj/x¿sf] d]?b08 / gf]6f]s8{ -OlDa|of]lgs cj:yfdf g/d xf8af6 

 ag]sf] gnL_ x'Fb}g . 

 logLx¿df ljsl;t :gfo' k|0ffnL x'Fb}g . 

 s]xL Ps lnËL -efn] jf kf]yL, Pp6f dfq k|hgg\ cª\u x'g]_  x'G5g\ eg] c¿ b'O{lnËL  

 -efn] / kf]yL b'j} k|hgg\\ cª\ux¿ x'g] _ x'G5g\ . 

 logLx¿df d}y'lgs / cd}y'lgs k|hgg\ b'j} lsl;dsf k|hgg\ x'G5g\ . 

 

 

 

 

/];d ls/f (Silk Worm) 

ljlzi6 p2]Zo (Specific Objectives) 

o; kf7sf] cGTodf lzIffyL{x¿ lgDg s'/fdf ;Ifd x'g'x'g]5 M 

-s_  /];d ls/f / df}/Lsf] zf/Ll/s agf]6 / hLjg rqmsf] JofVof ug{  

-v_ /];d ls/f / df}/Lsf] pkof]lutf atfpg 
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l;Nsaf6 ag]sf ;fdfgx¿ 

lrq g+= 14.1 

lrqdf b]vfOPsf ;fdu|Lx¿ /];dsf] wfuf]af6 ag]sf x'G5g\ . /];d ls/fn] /];d wfuf] pTkfbg 

u5{ . pQm wfuf]af6 ljleGg ax'd"No ;fdu|Lx¿ agfpg ;lsG5 . /];d ls/f cfy|f{]kf]8fcGtu{t  

kb{5 . g]kfndf /];d wfuf] pTkfbgsf nflu b'O{ lsl;dsf /];d ls/fx¿ k|of]udf NofOPsf] 

kfOG5 . tL x'g\ M ;]/L l;Nsjd{ (Seri Silkworm) 

/ P/L l;Nsjd{ (Eri Silkworm) . ;]/L l;Nsjd{ 

lsDa'sf] kft vfP/ afFR5 . P/L l;Nsjd{n] 

cl8/sf] kft vfG5 . ;]/L l;Nsjd{sf] j}1flgs 

gfd Bombyx mori xf] . P/L l;Nsjd{sf] j}1flgs 

gfd Attacus ricini xf] . 

 

       jo:s efn] / kf]yL /];d ls/f 

      lrq g+= 14.2 

/];d ls/fsf juL{s/0f 

hut M Plgdlnof 

kmfOnd M cfy|f{]kf]8f 

Snf; M OG;]S6f 

/];d ls/fsf] aflx/L agfj6 

k"0f{ jo:s /];d ls/f sl/a 2.5 ;]dL nfdf] / lqmd /ªsf] x'G5 . o;sf] z/L/ 6fpsf], 5ftL / 

k]6 u/L ltg v08df 5'l§Psf] x'G5 . 6fpsfdf Pshf]8f sDkfp08 cfFvf x'G5g\ . Pshf]8f 

PlG6gf x'G5g\ . Noflkª lsl;dsf] d'v x'G5 . o;sf] 5ftLdf ltgj6f v08x¿ x'G5g\ . k|To]s 
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v08af6 Ps Ps hf]8f v'§fx¿ lg:s]sf x'G5g\ . 5ftLaf6 b'O{hf]8f kv]6fx¿ lg:s]sf x'G5g\ . 

k]6 km/flsnf] / dl;gf /f}+x¿n] 9f]s]sf] x'G5 . logLx¿ PslnËL x'G5g\ . To;}n] efn] / kf]yL 

5'l§Psf x'G5g\ . efn]eGbf kf]yL /];d ls/fsf] z/L/ 7"nf] x'G5 .  

/];d ls/fsf] hLjg rqm (Life cycle of Silkworm) 

cGo ls/fx¿df h:t} /];d ls/fsf] hLjgrqm k'mn, nfef{, Ko'kf / jo:s u/L rf/ r/0fdf k"/f 

x'G5 . /];d ls/fsf] hLjgrqm sl/a 45 lbgdf k"/f x'G5 . logLx¿ Ps lnËL ePsfn] efn] 

k|hgg\ cË / kf]yL k|hgg\ cË 5'§f5'§} x'G5g\ . efn] / kf]yL /];d ls/fsf] ;dfud ePkl5 

kf]yL /];d ls/fn] km'n kfg{ yfN5 . logLx¿df cfGtl/s uef{wfg x'G5 . 

km'n (Egg) 

kf]yL /];d ls/fn] lsDa'sf] kftdf Ps k6sdf sl/a 300 j6f dl;gf km'n kf5{ . k|To]s km'n 

;]tf] /ªsf] w]/} ;fgf] lkgsf] 6fpsf] hqf] x'G5 . km'n kfl/;s]kl5 kf]yL /];d ls/f d5{ . hf8f] 

ofddf lsDa'sf] kftx¿ emg{] ePsfn] hf8f] ofddf s[ifsn] km'nx¿ hDdf u/]/ lr;f] 7fpFdf 

/fV5g\ . lr;f] 7fpFdf /fVbf km'nx¿ nfdf] ;do;Dd klg ;'/lIft /xG5 . o;/L /fVbf nfdf] 

;do;Dd klg sf]/lnFb}gg\ . t/ ha tfkqmd lj:tf/} j[l4 u/]/ 18°C b]lv 25°C ;Dd k'¥ofOG5 

10 b]lv 12 lbgdf km'nx¿ sf]/lnP/ nfef{ lg:sG5g\ . 

                        

/];d ls/fsf] hLjgrqm 

lrq g+= 14.3 
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nfef{ (Larva) 

km'naf6 lg:s]sf] nfef{ ;fgf] 6 mm nfdf] / v}/f] /ªsf] x'G5 . o;sf] z/L/ 6fpsf], 5ftL / k]6 

u/L ltg v08df 5'l§Psf] x'G5 . nfef{x¿ Psbd} vGr'jf x'G5g\ . logLx¿n] lsDa'sf] kft 

vfG5g\ . logLx¿ 25 b]lv 32 lbg;Dd lsDa'sf] kft vfP/ afFR5g\ . nfef{sf] j[l4 clt l56f] 

x'G5 . logLx¿n] 8 b]lv10 lbgdf z/L/sf] sfFr'nL km]5{g\ . /];d ls/fsf] nfef{n] 4 k6s sfFr'nL 

km]5{ . nuftf/ b'O{ k6s sfFr'nL km]g{] aLrsf] ;donfO{ OG:6f/ elgG5 . k|To]s k6s sfFr'nL 

km]bf{ 20 b]lv 21 306f;Dd gvfO{ / grnL a:5g\ . k"0f{ ljsl;t ePsf] nfef{df ¥ofn u|GyL 

(Salivary gland) ljsf; x'G5, h;n] Ps k|sf/sf] t/n kbfy{ pTkfbg u5{ . h'g xfjfsf] 

;Dks{df cfpgf;fy /];d wfuf]df kl/0ft x'G5 . ToxL wfuf]df a]l/g uO{ uf]nfsf/ Ko'k]l/od 

agfpF5 . /];d ls/fsf] pQm Ko'k]l/odnfO{ sf]s'g elgG5 . Ko'kf]l/odleq /x]sf] o; cj:yfnfO{ 

Ko'kf cj:yf elgG5 . 

Ko'kf (Pupa) 

Ko'kf cj:yf /];d ls/fsf] hLjg rqmsf] t];|f] cj:yf xf] . h'g lgl:qmo x'G5 . of] cj:yfdf 

o;n] vfgf klg vfFb}g / Ps 7fpFdf l:y/ /xG5 . t/ leqleq} ljsf; eO/x]sf] x'G5 . of] 

cj:yfdf 12 b]lv 14 lbgsf] x'G5 . of] cj:yfdf /];d lemSgsf nflu sf]s'gnfO{ tftf] kfgL 

jf xfjfdf /flvG5 . o;n] ubf{ Ko'kf /x]sf] 6fFl;g] kbfy{ gi6 eO{ wfuf] ;lhnf];Fu lg:sG5 . 

o; qmddf sf]s'gleqsf] Ko'kf d5{ . s]xL sf]s'gnfO{ csf{] j+z j[l4sf nflu ;'/lIft /flvG5 .  

jo:s (Adult) 

sf]s'gleq /xFbf Ko'kfdf ;lqmo kl/jt{gx¿ x'G5g\ . h;af6 3 hf]8f v'§f / 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 afFR5 . 

;]l/sNr/ (Sericulture)   

Joj;flos ¿kdf /];d ls/fsf] nfngkfng u/L /];d pTkfbg ug{] s[lif pBf]unfO{ ;]l/sNr/ 

elgG5 . ;]l/sNr/ ;a}eGbf klxn] rLgdf ;'? ul/Psf] lyof] . xfn g]kfn, rLg, ef/t, hfkfg, 

a|flhn, sf]l/of, ?;, blIf0f clk|msfdf klg ul/G5 . 

/];d ls/faf6 x'g] kmfObfx¿ 

 /];d ls/faf6 pTkfbg x'g] /];d wfuf]af6 ax'd"No sk8fx¿ agfOG5 . 

 /];d ls/fsf] v]tL u/L cfo cfh{g a9fpg ;lsG5 . 

 /];d ls/fsf] v]tL ubf{ /f]huf/Lsf] cj;/ a9\5 . ;fy} b]zsf] cfly{s l:yltdf klg 6]jf 

 k'¥ofpF5 .  
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 /];d wfuf]af6 v]nf}gf, /]l;ª sf/sf] 6fo/, alnof 8f]/Lx¿ agfpg k|of]u ul/G5 .  

/];d wfuf]sf u'0fx¿ 

 /];d wfuf] xNsf, d'nfod, rlDsnf] / l6sfp x'G5 . 

 of] ;a}eGbf nfdf] k|fs[lts kmfOa/ xf] . Pp6f sf]s'gaf6 nueu 1000 lkm6 nfdf] 

 wfuf] lgsfNg ;lsG5 . 

 of] Psbd} nrsbf/ x'G5 . 

 o;n] ;lhn} kfgL ;f]:g] / l5§} ;'Sg] x'G5 . 

df}/Lsf] juL{s/0f 

hut M Plgdlnof 

kmfOnd M cfy|f]{kf]8f 

Snf; M OG;]S6f 

df}/L  (Honey Bee) 

                          

hËnL df}/Lsf] 3f/ 

lrq g+= 14.4 

df}/L 7"nf] ;d"xdf a:g] ;fdflhs ls/f xf] . df}/Lsf k|To]s ;b:ox¿ Psbd} cg'zfl;t, pBdL 

/ d]xgtL x'G5g\ . ltgLx¿n] cfkm'nfO{ ;w}F Jo:t /fV5g\ . k|fs[lts ¿kdf df}/Lx¿ cfkm}Fn] 

agfPsf] ljz]if lsl;dsf] df}/Lsf] hËnL 3f/df a:5g\ . df}/L kfng ubf{ df}/L kfnsn] df}/Lsf 

nflu s[lqd 3f/sf] lgdf{0f u/]sf x'G5g\ . df}/Ln] dflg;nfO{ w]/} lsl;dsf kmfObfx¿ k'¥ofpF5 . 

df}/Ln] dx / d}g pTkfbg u5{ . o;n] la?jfx¿sf] k/fuz]rgdf klg d2t u5{ . df}/Ln] 

km"nsf] /; r';]/ vfG5g\ . df}/Lsf af/]df cWoog ug{] lj1fgnfO{ Plkcf]nf]hL (Apiology) 

elgG5 . 

df}/Lsf ;b:ox¿aLr pRr ;dembf/L / s8f cg'zf;g /xG5 . logLx¿aLr pRr:t/Lo >d 

ljefhg kfOG5 . 



 233  

df}/Lsf] aflx/L agfj6 (Structure of honey bee) 

df}/Lsf] cfsf/ 9 mm b]lv 20 mm ;Ddsf x'G5g\ . logLx¿sf] z/L/ 6fpsf], 5ftL / k]6 u/L 

ltg efudf ljefhg ul/Psf] x'G5 . ltgLx¿sf] 6fpsf]df Pshf]8f sDkfp08 cfFvf, Ps hf]8f 

PG6]gf / d'vsf efux¿ x'G5g\ . 5ftLdf ltgj6f v08x¿ x'G5g\ . k|To]s v08af6 Ps hf]8f 

v'§f lg:s]sf x'G5g\ . 5ftLaf6 b'O{hf]8f kv]6fx¿ lg:s]sf x'G5g\ . k]6sf] efu 6 v08df 

ljeflht x'G5 . /fgL df}/L / sdL{ df}/Ldf vLn x'G5 .  

df}/Lsf] 3f/df /fgL df}/L, efn] df}/L / sdL{ df}/L u/L ltg lsl;dsf df}/Lx¿ x'G5g\ . 

/fgL df}/L (Queen Bee) 

df}/Lsf] 3f/df /x]sf] ;a}eGbf 7"nf] / ;nSs k/]sf] nfDrf] cfsf/sf] df}/L /fgL df}/L xf] . 

o;sf] 6fpsf] c¿sf] eGbf ;fgf] / uf]nfsf/ x'G5 . o;sf] ;'F8 5f]6f] / /f}+n] 9fs]sf] x'G5 . 

/fgL df}/Lsf] k]6sf] clGtd efudf lvn x'G5 . ;fdfGo cj:yfdf Pp6f uf]nfdf Pp6f dfq 

/fgL df}/L x'G5 . o;sf] d'Vo sfd km'n kfg{' xf] . o;n] 3f/sf] ;Dk"0f{ df}/LnfO kl/l:ylt 

cg';f/ ;~rfng u5{ . o;sf] z/L/af6 ljz]if lsl;dsf] uGw cfpF5 / Tof] uGw uf]nfsf] 

;Dk"0f{ df}/Ln] u|x0f u/]sf x'G5g\ . o;}sf cfwf/df df}/Ln] cfkm\gf] 3f/ kQf nufpF5 . 

 

/fgL df}/L 

lrq g+= 14.5 

3f/df ;a}eGbf nfdf];do;Dd afFRg] /fgL df}/L xf] . of] sl/a 5 jif{;Dd afFR5 . To;kl5 sdL{ 

df}/Ln] csf{] gofF /fgL df}/L 5fG5g\ . /fgL df}/L agfpg sdL{ df}/Ln] nfef{nfO{ /f]on h]NnL 

k|z:t v'jfpF5g\ . 

efn] df}/L (Drone Bee) 

efn] df}/L /fgL df}/LeGbf ;fgf] t/ sdL{ df}/LeGbf 7"nf], sfnf] / em'l;nf] x'G5 . o;sf] 

ljifu|GyL, dx ;Íng u|GyL / v'§fdf k/fu y}nL s]xL klg x'Fb}g . logLx¿nfO{ vfgf ;d]t sdL{ 

df}/Ln] v'jfpg'k5{ . efn] df}/Ln] /fgL df}/LnfO{ uef{wfg u/fpg] sfd dfq u5{ . of] clt g} 

cN5L x'G5 . efn] df}/L x\ofKnf]O8 (Haploid) x'G5g\ . logLx¿df 16 j6f qmf]df]hf]d dfq 

x'G5g\ . logLx¿ uef{wfg gePsf k'mnx¿af6 kfy{]gf]h]g]l;; k|lj|mofaf6 aG5g\ . logLx¿ 21- 

91 lbg;Dd dfq afFR5g\ . 
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efn] df}/L 

lrq g+= 14.6 

sdL{ df}/L (Worker Bee) 

3f/df /x]sf df}/Lx¿ dWo] ;a}eGbf ;fgf] df}/L sdL{ df}/L x'g\ . logLx¿sf] zf/Ll/s agfj6 

ljz]if lsl;dsf] x'G5 . o;sf] d'vn] rkfpg] / rf6\g] u5{ . sdL{ df}/L c;fWo} d]xgtL x'G5 . 

o;sf] ltg hf]8f v'§fx¿ x'G5g\ . v'§fx¿ em'l;nf] /f}+n] 9flsPsf] x'G5 . logLx¿sf] v'§fdf 

kf]n]g af:s]6 x'G5 . logLx¿n] km"nsf] /; hDdf ug{], 3f/ agfpg], nfef{sf] x]/rfx ug{], 

;q';Fu n8\g] cflb sfo{ u5{g\ . Pp6f 3f/df 20000 b]lv 80000 sf] ;ª\Vofdf sdL{ df}/Lx¿ 

x'G5g\ . logLx¿sf] cfo' 42-45 lbgsf] x'G5 . 

 

sdL{ df}/L 

lrq g+= 14.7 

df}/Lsf] hLjgrqm (Life cycle of honey bee) 

df}/Lsf] hLjg rqm k"/f x'g nfUg] ;do cjlw df}/Lsf] hft cg';f/ km/s km/s x'G5 . ;a} 

df}/Lsf] hLjg rqm km'n, nfef{, Ko'kf / jo:s u/L rf/ cj:yfdf k"/f x'G5 . oL cj:yfxf¿ 

df}/Lsf] hft cg';f/ km/s km/s x'G5 . 

df}/Lsf] 3f/df sdL{ df}/Lx¿sf] ;ª\Vof lgs} a9]df /fgL df}/Ln] y'k|} sdL{ df}/Lx¿;Fu ldnL gofF 

;d"x lgdf{0f u5{ / 3f/ 5f]8]/ cGt} hfG5 . sdL{ df}/Ln] gofF 3f/ lgdf{0f u5{g\ . k"/fgf] 3f/df 

/x]sf sdL{ df}/Lx¿n] nfef{nfO{ /f]on h]NnL v'jfP/ gofF /fgL df}/L tof/ u5{g\ . ha /fgL 

df}/L ao:s x'G5 gKrn ˆnfO6 (Nuptual flight) jf d]l6ª ˆnfO6 (Mating flight) sf] nflu 

lg:sG5 . ;fdfGotof /fgL df}/L ;fFemsf] ;dodf d]l6ª ˆnfO6sf nflu lg:sG5 . ha /fgL 

df}/L aflx/ lg:sG5 . 3f/df /x]sf efn] df}/Lx¿ /fgL df}/Lsf] kl5 nfU5g\ . /fgL df}/Ln] w]/} 

efn] df}/L;Fu ;Def]u u5{] . ;Def]ukZrft\ ;'qmls6x¿ /fgL df}/Lsf] z/L/df e08f/0f x'G5g\ . 
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h'g nfvf}+ km'nx¿nfO{ lgz]rg ug{ sfd nfU5g\ . ;Def]ukZrft\ efn] df}/L d5{ . ;Def]usf] 

2-3 lbgkl5 /fgL df}/Ln] 3f/df /x]sf a|'8 sf]if (Brood cell) df km'n kf5{] 

  

df}/Lsf] hLjg rqm 

lrq g+= 14.8 

km'n (Egg) 

df}/Lsf] km'n ;]tf] /ªsf] nfDrf] cfsf/sf] x'G5 . h'g klxnf] lbg a|'8sf]ifsf] lkFwdf 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 km'n kf5{ . /fgL df}/Ln] pko'Qm ;dodf 

k|ltlbg 3000 j6f;Dd km'n kf5{ . df}/Lsf] hft cg';f/ km'nsf] ;ª\Vof 36a9 x'g ;S5 . km'n 

cj:yf ;a} df}/Lsf] ltg lbgs} x'G5 . km'nsf] ;fOh 1 mm b]lv 1.5 mm ;Ddsf] x'G5 . km'n 

lgz]lrt / ck|o'Qm u/L b'O{ lsl;dsf x'G5g\ . lgz]lrt km'naf6 sdL{ df}/L / /fgL df}/L aG5g\ 

. ck|o'Qm km'naf6 efn] df}/L aG5 . 

                              

df}/Lsf] km'nsf] lrq 

lrq g+= 14.9 

nfef{ (Larva) 

/fgL df}/Ln] km'n kf/]sf] # lbgkl5 df}/Lsf] lsl;dcg';f/ /fgL sf]ifdf 5–5
1

2
  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 / kf]yL df}/L 

lgz]lrt km'naf6 aG5g\ ;fy} b'j} kf]yL df}/L x'g\ . To;}n] /fgL df}/L agfpg] ls sdL{ df}/L 

agfpg] eGg] s'/f nfef{nfO{ v'jfpg] vfgfdf e/ k5{ . 
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ltg lbg;Dd ;a} k|sf/sf nfef{nfO{ /f]on h]NnL v'jfOG5 . t/ To;kl5sf] vfgfsf] tflnsf 

df}/L cg';f/ km/s km/s x'G5 . /fgL df}/L agfpg' k/]df  nfef{ cj:yfsf] cjlwel/ kf]if0fo'Qm 

tTj /f]on h]NnL (Royal Jelly) v'jfpF5g\ eg] sdL{ df}/L agfpgsf nflu ltg lbgkl5 dx / 

s'6sf] ld>0f v'jfpF5g\ . pQm dx / s'6sf] ld>0fnfO{ dw'/f]6L elgG5 . efn] df}/LnfO{ klg 

ltg lbgkl5 dx / s'6sf] ld>0f v'jfpF5g\ . nfef{ cj:yfdf df}/Ln] 4-5 k6s;Dd sfFr'nL 

km]5{ . nfef{nfO{ v'jfpg] vfgf km/s km/s ePsfn] logLx¿sf] ljsf;sf] cj:yfsf] cjlw klg 

km/s km/s x'G5 . 

                                     

nfef{ 

lrq g+= 14.10 

Ko'kf cj:yf (Pupa Stage) 

Ko'kf cj:yfdf logLx¿ vfgf gvfO{, grnL lg:qmLo /xG5g\ . t/ logLx¿sf] zf/Ll/s 

kl/jt{g rflxF eO/x]sf] x'G5 . of] cj:yfdf ltg hf]8f v'§f, kv]6fx¿ ljsf; x'G5g\ . df}/Lsf] 

ju{ cg';f/ /fgL df}/Ldf sl/a 8 lbg, sdL{ df}/Ldf 12 lbg / efn] df}/Ldf 14 lbgsf] 

cjlwdf ;Dk"0f{ ljsf; eO{ Ko'kf cj:yf k"/f x'G5 . 

 

df}/Lsf] Ko'kf cj:yf 

lrq g+= 14.11 

jo:s cj:yf (Adult Stage) 

clGtddf Ko'kf jo:sdf kl/0ft x'G5 . d'vdf /x]sf] Dofl08ann] a|'8sf]ifdf /x]sf] hfnf] sf6]/ 

ev{/ ag]sf] jo:s df}/L a|'8 sf]ifaf6 aflx/ lg:sG5 . ;a} ju{sf df}/LdWo] sdL{ df}/Lx¿ 
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t'?Gt c¿ df}/LnfO{ ;3fpg yfN5g\ . ltgLx¿sf] 3f/df cToGt dxTjk"0f{ sfdx¿ x'G5g\ . 

h:t} M a|'8 sf]ifsf] x]/rfx ug{], nfef{nfO{ v'jfpg], 3f/sf] cfGtl/s /Iff ug{] cflb . 

;fdfGotof km'nb]lv ao:s cj:yf;Dd k'Ugsf nflu df}/Lsf] ju{cg';f/ km/s km/s ;do 

cjlw nfU5 . 

df}/L km'n nfef{ Ko'kf hDdf 
/fgL df}/L 

sdL{ df}/L 

efn] df}/L 

3 

3 

3 

5.5 

6 

6 

7.5 

12 

       14.5 

16 lbg 

21 lbg 

23.5 lbg 

ev{/} hGd]sf sdL{ df}/Lx¿nfO{ sl/a ltg xKtf;Dd 3f/leq} sfd nufOG5 . To;kl5 sdL{ 

df}/L aflx/sf] sfddf vl6G5g\ . logLx¿n] km"nsf] /; hDdf ug{], 3f/sf] ;'/Iff ug{], zq';Fu 

n8fOF ug{] u5{g\ . 

 

df}/Lsf] ju{ / pd]/ cg';f/sf] sfo{ ljefhg 

qm=;+= ju{ pd]/ sfo{ 

1 efn] hLjge/ /fgL df}/LnfO{ uef{wfg u/fpg] / 3f/nfO{ Gofgf] kfg{] sfo{ 

u5{ . 

2 /fgL hLjge/ km'n kfg{], z/L/af6 ljleGg lsl;dsf uGwx¿ lgisfzg 

u/]/ 3f/sf] ;~rfng / lgoGq0f u5{ . 

3 sdL{ 1-3 lbg of] pd]/df sdL{ df}/Ln] rfsfdf 6fFl;P/ c¿ km'n, nfef{ / 

Ko'kfnfO{ Gofgf] lbg] / sf]if ;kmf ug{] sfd u5{  

4-6 lbg nfef{nfO{ dx / s'6 v'jfpF5g\ . 

7-11 lbg of] pd]/df logLx¿sf] lz/ u|GyLaf6 /f]on h]nL pTkfbg 

x'G5 . of] h]nL nfef{ / /fgL df}/LnfO{ v'jfpF5g\ . 

12-17 lbg of] pd]/sf df}/Ldf 4 hf]8f d}g u|GyL ljsf; x'G5 . 

ToxfFaf6 pTkflbt d}gsf] k|of]u u/]/ rfsf nufpg], nfef{ 

/ dx sf]ifx¿ aGb u5{ . To;}n] o;nfO{ lgdf{l0fsf klg 
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elgG5 . 

18-20 lbg ljif u|GyL ljsf; ePsfn] 3f/sf] ;'/Iff u5{ . 

21 lbgkl5 k'ik /;, k/fu, rf]k, kfgL cflb ;Íng ug{] sfd u5{ . 

 

df}/Lsf] pkof]lutf (Use of honey bee) 

df}/L dflg; / kfl/l:ylts k4ltsf nflu clt pkof]uL ls/f xf] . o;af6 w]/} lsl;dsf 

kmfObfx¿ lng ;lsG5 . df}/Ln] ljz]if kf}li6s tTjo'Qm j:t' dx agfpF5 . dxaf6 ljleGg 

k|sf/sf cfo'j{]lbs cf}iflw, SofG8L, s]s tyf /f]6Lx¿ tof/ ul/G5 . df}/Ln] la?jfx¿sf] 

k/fu;]rgdf klg dxTjk"0f{ e"ldsf v]N5 . df}/Lkfng u/]/ s[ifsx¿n] dgUo] cfocfh{g ug{ 

;S5g\ . 

;f/f+z 

1. g]kfndf ;]/L l;Nsjd{ / P/L l;Nsjd{ u/L b'O{ lsl;dsf /];d ls/f kfng ul/G5 

2. Jofj;flos ¿kdf /];d pTkfbg ug{sf nflu /];d ls/fsf] nfngkfng ug{'nfO{ 

 ;]/LsNr/ elgG5 . 

3. /];d ls/f / df}/Lsf] hLjgrqm rf/ cj:yfdf k"/f x'G5 . tL x'g\ M km'n, nfef{, Ko'kf / 

 jo:s . 

4. /];d wfuf] ljleGg lsl;dsf d"Nojfg n'uf, v]nf}gf, /]l;ª sf/sf 6fo/ cflb agfpg 

 k|of]u ul/G5 . 

5. /];d wfuf] ;a}eGbf nfdf] k|fs[lts kmfOa/ xf] . 

6. df}/L ;fdflhs ls/f xf] . h'g pRr cg'zf;gdf a:5 . 

7. ev{/ hGd]sf] sdL{ df}/LnfO{ lzz' df}/L elgG5 . 

8. df}/Ln] dx pTkfbg ug{] / la?jfx¿sf] k/fu;]rg u/fpg] sfo{df ;xof]u ub{5 . 

9. g]kfndf Plk; d]lnkm]/f (Apis mellifera) / Plk; ;]/]gf (Apis cerena) hftsf b'O{ 

 lsl;dsf df}/Lx¿ kfng ul/G5 .  

10.  /fgL df}/L / sdL{ df}/Ldf 32 j6f qmf]df]hf]d x'G5g\ eg] efn] df}/Ldf 16 j6f qmf]df]hf]d 

 x'G5g\ . 

11. efn] df}/L ck|o'Qm (Unfertilized) km'naf6 hGdG5 . 
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cEof; 

1.  tnsf k|Zgx¿sf] ;xL pQ/ 5fg]/ n]Vg'xf];\ . 

 -s_  /];d ls/f s'g kmfOndcGtu{t kb{5 < 

  (i) cfy|f{]kf]8f   (ii) Pg]ln8f 

  (iii) df]n:sf   (iv) OsfOgf]8df{6f 

 -v_  /];d ls/fsf] km'nnfO{ lsg lr;f] 7fpFdf /flvG5 < 

  (i) udL{af6 arfpgsf nflu 

  (ii) zq'x¿af6 hf]ufpgsf nflu 

  (iii) sf]/lnP/ nfef{ aGgaf6 arfpgsf nflu 

  (iv) km'nnfO{ sf]/n]/ nfef{ agfpgsf nflu 

 -u_  /];d ls/fn] s'g cj:yfdf /];d pTkfbg u5{ < 

  (i) km'n   (ii) nfef{   

  (iii) Ko'kf   (iv) jo:s 

 -3_  s'g df}/Ldf 16 j6f qmf]df]hf]d dfq x'G5 < 

  (i) /fgL df}/L  (ii) sdL{ df}/L 

  (iii) efn] df}/L  (iv) /fgL df}/L / sdL{ df}/L 

 -ª_  /f]on h]NnL sxfFaf6 pTkfbg x'G5 < 

  (i) /fgL df}/Lsf] lz/u|GyLaf6  

  (ii) efn] df}/Lsf] lz/u|GyLaf6 

  (iii) sdL{ df}/Lsf] lz/u|GyLaf6    

  (iv) sdL{ df}/Lsf] ¥ofnu|GyLaf6 

 -r_  df}/Lsf] nfef{nfO{ /f]on h]NnL dfq vfg lbFbf s'g rflxF df}/L aG5 < 

  (i) /fgL df}/L   (ii) efn] df}/L 

  (iii) sdL{ df}/L  (iv) /fgL df}/L / sdL{ df}/L 

2.  leGgtf 5'6\ofpg'xf];\ . 

 -s_  /];d ls/f / df}/L  -v_  efn] df}/L / sdL{ df}/L 

 -u_  /fgL df}/L / sdL{ df}/L -3_  /fgL df}/L / efn] df}/L 

3.  sf/0f lbg'xf];\ . 

 -s_  /];d wfuf]nfO{ k|fs[lts kmfOa/ elgG5 . lsg < 
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 -v_  /];d ls/fsf] ss'g tftf] kfgLdf /flvG5 . lsg < 

 -u_  efn] df}/L d]l6ª kl5 d5{ . lsg < 

 -3_  Pp6f jo:s /fgL df}/L ;fFem kv aflx/ p8\5] . lsg < 

4.  tnsf k|Zgx¿sf] pQ/ lbg'xf];\ . 

-s_  /];d ls/faf6 /];d s;/L pTkfbg ul/G5 < 

-v_  /];d ls/fsf rf/j6f ljz]iftfx¿ n]Vg'xf];\ . 

-u_  ss'g s]nfO{ elgG5 . o;sf] pkof]lutf n]Vg'xf];\ . 

-3_  /];d ls/fsf] hLjg rqmsf] ;kmf lrq sf]g{'xf];\ . 

-ª_  /];s ls/fsf] s'g} ltgj6f pkof]lutfx¿ n]Vg'xf];\ . 

-r_  /fgL df}/Lsf] zf/Ll/s agfj6sf] af/]df j0f{g ug{'xf];\ . 

-5_  sdL{ df}/Lsf] sfo{x¿ pNn]v ug{'xf];\ . 

-h_  ss'gdf /x]sf] Ko'kfnfO{ gdf/L /];d lgsfNg ;lsG5 ls ;lsFb}g < jofg ug{'xf];\ . 

-em_  df}/Lx¿df sfo{ ljefhg s;/L x'G5 < jofg ug{'xf];\ . 

-`_  dxsf] pkof]lutfx¿ n]Vg'xf];\ . 

-6_  df}/Lsf] hLjgrqm lrq;lxt JofVof ug{'xf];\ . 

-7_  ck|o'Qm km'naf6 efn] df}/L s;/L ljsf; x'G5 < 

kl/of]hgf sfo{ 

1.  glhs}sf] ;]/LsNr/ kmfd{ e|d0f u/L /];d ls/fsf] km'n, nfef{, ss'g / /];d ls/f 

 ;Íng ug{'xf];\ . ;d"xdf a;L k|To]s cj:yfsf] cjnf]sg u/L lrq sf]g{'xf];\ . olb 

 glhsdf kmfd{ gePdf OG6/g]6df vf]hL /];d ls/fsf] ljleGg cj:yfsf af/]df k|ltj]bg 

 tof/ ug{'xf];\ . 

2. df}/Lkfng If]q e|d0f u/L /fgL df}/L, sdL{ df}/L / efn] df}/L ;Íng u/L ltgLx¿sf] 

 zf/Ll/s agf]6sf] cWoog u/L lrq sf]g{'xf];\ . 
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;a} lsl;dsf hLjx¿sf] hLjg Pp6f sf]ifaf6 ;'? x'G5 . Ps sf]ifLo hLjdf ;a} sfo{x¿ 

Pp6f sf]ifn] g} u5{ . ax' sf]ifLo hLjx¿df sf]ifsf] ;d"xx¿ ldn]/ tGt' ag]sf] x'G5 . p:t} 

cyjf leGg leGg lsl;dsf tGt'x¿ ldn]/ cË aG5 . cËx¿sf] ;d"x ldn]/ k|0ffnL aG5 . 

hLjx¿df x'g] k|To]s k|0ffnLsf] ljz]if sfo{x¿ x'G5g\ . dfgj z/L/df hDdf gf}j6f k|0ffnLx¿ 

5g\ . k|To]s k|0ffnLn] 5'§} sfo{x¿ u5{g\ . dfgj z/L/df /x]sf k|0ffnL / ltgLx¿sf] sfo{ 

tnsf] tflnsfdf lbOPsf] 5 M 

j|m=;+= k|0ffnL d"Vo sfo{ 
1. kfrg k|0ffnL vfgf krfpg] / ;f]:g] .  
2. Zjf; k|Zjf; k|0ffnL clS;hg / sfa{g8fOcS;fO8sf] cfbfg k|bfg ug{', 

z/L/df rfn pTkGg ug{' . 
3. df+zn k|0ffnL z/L/df rfn pTkGg ug{' . 
4. cl:yk~h/ k|0ffnL z/L/nfO{ yfDg' / g/d cËnfO{ ;'/Iff ug{' . 
5. /Qm ;~rf/ k|0ffnL kl/jxg ;'/Iff . 
6. lgisf;g k|0ffnL lgisf;g . 
7. u|GyL k|0ffnL OghfOd / xdf{]g >fj ug{] . 
8. :gfo' k|0ffnL ;~rf/ ug{] . 
9. k|hgg\ k|0ffnL ;Gtfg pTkfbg ug{] . 

 

 

k|0ffnL (System) 

ljlzi6 p2]Zo (Specific Objectives) 

o; kf7sf] cGTodf lzIffyL{x¿ lgDg s'/fdf ;Ifd x'g'x'g]5 M 

-s_  dfgj z/L/df x'g] :gfo' k|0ffnL] ;fdfGo kl/ro / sfo{ JofVof ug{ 

-v_  u|GyL k|0ffnLsf] ;fdfGo kl/ro / sfo{ JofVof ug{ 

 

kf7 

!% 
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dfgj :gfo' k|0ffnL 

xfdLn] xfd|f] j/k/ /x]sf j:t'x¿sf] af/]df s;/L yfxf kfpF5f}+ < xfd|f] z/L/df pTkGg x'g] 

k|To]s pTt]hgf s;/L k|;f/0f x'G5g\ <z/L/df cfGt/Ls ;~rf/ s;/L x'G5< k|To]s cËx¿ 

s;/L lgolGqt x'G5g\ < slxNo} ljrf/ ug{' ePsf] 5 < Ps}l5g ;f]Rg'xf];\ t . 

xfd|f] z/L/df /x]sf :gfo' tGt', 1fg]Gb|Lo / dl:tissf] d2tn] j/k/ /x]sf ;a} j:t'x¿sf] 

af/]df hfgsf/L k|fKt u5fF}{ . dl:tisn] z/L/sf k|To]s cËx¿ tyf sfo{nfO{ lgoGq0f ug{] / 

;~rfng ug{] u5{ . To:t} :gfo' tGt'x¿sf] pkl:yltdf jftfj/0fdf x'g] ljleGg kl/jt{gn] 

pQ]lht eO{ k|ltlqmof b]vfpF5f}F . o; sfo{sf nflu ljz]if lsl;dsf :gfo' tGt'x¿ ldn]/ 

ag]sf cËx¿sf] ;d"x ldn]/ ag]sf] k|0ffnL g} :gfo' k|0ffnL xf] . 1fg]Gb|Lox¿ o; k|0ffnLsf 

aflx/L cËx¿ x'g\ . To;}u/L z/L/leqsf cËx¿aLr ;+of]hg ug{sf nflu dl:tis, ;'if'Dgf / 

:gfo' tGt'x¿ ldn]/ :gfo' k|0ffnL ag]sf] x'G5 . dfgj :gfo' k|0ffnLdf /x]sf ljleGg efux¿ / 

ltgLx¿sf sfo{sf cfwf/df :gfo' k|0ffnLnfO{ ltg efudf ljefhg ul/Psf] 5 . tL x'g\ M 

!=  s]Gb|Lo :gfo' k|0ffnL (Central Nervous System) 

@=  k]l/km]/n :gfo' k|0ffnL (Peripheral Nervous System) 

#=  c6f]gf]lds :gfo' k|0ffnL (Autonomic Nervous System) 

 

 

 

 

 

 

 

 

 

s]Gb|Lo :gfo' k|0ffnL (Central Nervous System) 

dfgj z/L/sf] aLr efudf /x]sf] 6fpsf]b]lv nDa/ el6{a|f;Dd km}lnPsf] :gfo' k|0ffnLsf] 

efunfO{ s]Gb|Lo :gfo' k|0ffnL elgG5 . of] dl:tis / ;'if'Dgf ldn]/ ag]sf] x'G5 . 

:gfo' k|0ffnL 

s]Gb|Lo :gfo' k|0ffnL k]l/km]/n :gfo' 

k|0ffnL 

c6f]gf]lds :gfo' 

k|0ffnL 

dl:tis ;'if'Dgf ;]G;/L  

:gfo' 

df]6/  

:gfo' 

l;Dkfy]l6s 

Kof;fl;Dkfy]l6s 
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s]Gb|Lo :gfo' k|0ffnL 

lrq g+= 15.1 

s]Gb|Lo :gfo' k|0ffnL Go'/f]g / Go'/f]UnLof ldn]/ ag]sf] x'G5 . Go'/f]g :gfo' k|0ffnLsf] cfwf/e"t 

sf]if x'g\ . Go'/f]UnLofn] Go'/f]gnfO{ 5f]k]/ ;Fu} afFw]/ /fv]sf] x'G5 . s]Gb|Lo :gfo' k|0ffnLdf v}/f] 

kbfy{ (Grey matter) / ;]tf] kbfy{ (White matter) u/L b'O{ efux¿ x'G5g\ .  

v}/f] kbfy{ (Grey matter) 

dl:tis / ;'if'Dgfdf /x]sf] xNsf u'nfaL /ªsf] efunfO{ v}/f] kbfy{ elgG5 . of] efu ;]na8L, 

8]G8«fO6\;, l;gfK;];\ / PShf]gsf] 6'Kkfx¿ ldn]/ ag]sf] x'G5 . 

;]tf] kbfy{ (White matter) 

dl:tis / ;'if'Dgfdf /x]sf] ;]tf] efunfO{ ;]tf] kbfy{ (White matter) elgG5 . o;df Go'/f]gsf] 

PShf]g /x]sf] x'G5 . 

s]Gb|Lo :gfo' k|0ffnLsf efux¿ (Parts of Central nervous system) 

-s_  dl:tis (Brain) 

6fpsfsf] vKk/leq /x]sf] s]Gb|Lo :gfo' k|0ffnLsf] ;a}eGbf 7"nf] / dflyNnf] v08 

dl:tis xf] . o;n] z/L/sf ;Dk"0f{ cËx¿sf] ;+of]hg / lgoGq0f ub{5 . dl:tisnfO{ 

ltg txsf] lemNnLn] 9fs]sf] x'G5 . pQm txnfO{ d]lgGh]; elgG5 . 8'/fdf6/ 

(Duramatter), kfodf6/ (Piamatter) / P/fSGjfO8 (Arrachnoid) d]lgGh];sf ltg 

txx¿ x'g\ . 8'/fdf6/ vKk/sf] leqL txdf 6fFl;P/ /x]sf] x'G5 eg] kfodf6/ dl:tissf] 

;tx;Fu 6fFl;P/ /x]sf] x'G5 . P/fSGjfO8 / kfodf6/sf] aLrdf vfnL 7fpF /x]sf] x'G5 . 

pQm vfnL 7fpFdf t/n kbfy{ /x]sf] x'G5, h;nfO{ ;]/]a|f]:kfOgn ˆn'8 (Cerebrospinal 

fluid) elgG5 . o;nfO{ rf]6 k6s nfUgaf6 arfpF5 . of] kfgL, vlgh, Un'sf]h, k|f]l6g 

ldn]/ ag]sf] cNsnfOg t/n kbfy{ xf] . 

dl:tis 

;'if'Dgf 
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dl:tis 

lrq g+= 15.2 

7"nf] dl:tis (Cerebrum) 

7"nf] dl:tis dl:tissf] ;a}eGbf 7"nf] efu xf] . 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] bfofF / afofF u/L b'O{j6f 

cw{uf]nfsf/ efudf (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'h'd'Hh k/]sf] x'G5 . h;n] ;txsf] If]qkmn a9fpF5 . 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, ljrf/, pQ]hgf, ljZn]if0f cflbsf] ;~rfng / 

lgoGq0f u5{ . 7"nf] dl:tisdf rf]6 nfu]df r]tgf x/fpg], :d/0f Ifdtf 36\g], ;+of]hsTj 

Ifdtfdf x|f; cfpg] ;fy} cw{d[t (Coma) cj:yfdf ;Dd k'Ug ;S5 . 

;fgf] dl:tis (Cerebellum) 

;fgf] dl:tis, dl:tissf] bf];|f] 7"nf] efu xf] . o;n] k"/f dl:tissf] 10%  efu cf]u6]sf]  

x'G5 . of] 7"nf] dl:tissf] k5fl8 / d]8'nf canª\u]6fsf] dfly b'O{j6f sfutLsf bfgf h:tf 

cw{uf]nfsf/ efux¿ x'G5g\ . To;nfO{ ;fgf] dl:tis elgG5 . o;sf] klg aflx/L efudf v}/f] 

kbfy{ / leqL efudf ;]tf] kbfy{ x'G5 . o;n] df+;k]zLsf] rfndf ;+of]hssf] sfo{ ub{5 . 

o;n] lxF8\bf dflg;sf] z/L/sf] cj:yfnfO{ ;Gt'ngdf /fV5 . o;n] :j]lR5s rfnnfO{ klg 

;~rfng u5{ . To;}u/L df+;k]zLsf] 6f]g sfod ub{5 . 

;fgf] dl:tisdf rf]6 nfu]df z/L/ c;Gt'lnt x'G5 / :j]lR5s rfndf c;/ k5{ . of] ckfËtfsf] 

cj:yf xf] . /S;Ln] ;fgf] dl:tisdf c;/ ug{] x'Fbf /S;L lkPsf] dflg; lx+8\bf n8\al8G5 . 
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d]8'nf cAnª\u]6f (Medulla oblongata) 

of] dl:tissf] ;a}eGbf tNnf] efu xf] . of] ;'if'Dgf / kf]G; Eof/f]nLsf] aLrdf /x]sf] x'G5 . of] 

808L h:tf] gnL cfsf/sf] x'G5 . o;sf] klg aflx/L efudf v}/f] kbfy{ / leqL efudf ;]tf] 

kbfy{ x'G5 . of] vKk/sf] cfwf/ efudf /x]sf] kmf]/fd]g DofUgd gfds Kjfnaf6 aflx/  

lg:sG5 . o;n] lgDgfg';f/sf c:j]lR5s sfo{ (Involuntary action) nfO{ lgoGq0f u5{ . o;n] 

Zjf; k|Zjf; lqmof ;~rfng u5{ . o;n] afGtf ug{], vf]Sg], xflR5pF ug{], vfg]s'/f lgNg] 

sfo{nfO{ lgoGq0f u5{ . /QmgnL v'DRofpg] / tGsfpg] sfo{ u5{ . o;n] xdf{]g, kfrs /; / 

¥ofn >fa ug{ d2t u5{ . 

d]8'nf cAnËf6fdf rf]6 nfUof] eg] t'?Gt} d[To' x'G5 . 

kf]G; Eof/f]nL (Pons Varoli) 

d]8'nf cAnª\uf6fsf] dflykl§ /x]sf] 2.5 ;]dL nfdf] efu xf] . o;n] l/n] :6];g (Relay 

station) sf] sfo{ ub{5 . d]8'nf cAnª\uf6faf6 dl:tissf] c¿ efux¿df ;"rgf k|jfx ug{ 

d25 u5{ . o;n] Zjf;k|Zjf; ;~rfngdf d2t u5{ . 

o;df rf]6 nfUbf lgb|fdf afwf k'Ug'sf] ;fy} lgNg / rkfpgdf ;d]t ;d:of cfpF5 . 

;'if'Dgf (Spinal card) 

;'if'Dgf d]?b08sf] leq /x]sf] gln cfsf/sf] efuaf6 uPsf] 

Pp6f nfdf] :gfo' tGt' xf] . of] d]8'nf cAnª\uf6fsf] clGtd 

efuaf6 ;'? eO{ 9f8sf] bf];|f] nDa/ el6{a]|;Dd (Lumbar 

vertebrae) km}lnsf] x'G5 . h;n] aflx/L rf]6af6 arfpF5 . 

o;sf] aflx/L efu ;]tf] kbfy{af6 ag]sf] x'G5 eg] leqL efu 

v}/f] kbfy{af6 ag]sf] x'G5 . o;nfO{ klg d]lgGh];n] 9fs]sf] 

x'G5 . of] nueu 45 cm nfdf] / 2 cm Jof; ePsf] x'G5 .  

;'if'Dgfsf sfo{x¿ 

 o;n] z/L/sf] ljleGg efu / dl:tisaLr ;~rf/ u5{ 

. 

 of] csfDo lqmof (Reflex action) sf] s]Gb| xf] . 

 

 

;'if'Dgf 
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lrq g+= 15.3 

Go'/f]g cyjf :gfo' sf]if (Neuron or Nerve Cell) 

:gfo' k|0ffnLsf] ;a}eGbf ;fgf] PsfOnfO{ Go'/f]g elgG5 .  Go'/f]gdf /x]sf] aLrsf] sf]ifnfO{ ;]n 

a9L (Cell body) elgG5 . To;af6 ljleGg nfdf / 5f]6f xfFufx¿ lg:s]sf x'G5g\ . To;af6 

lg:s]sf] Pp6f dfq nfdf] xfFufnfO{ PShf]g (Axon) elgG5 . To:t} To;af6 lg:s]sf 5f]6f 

xfFufx¿nfO{ 8]G8«fO6\; (Dendrites) elgG5 . 8]G8«fO6\;n] cGo :gfo' sf]ifx¿af6 pQ]hgfnfO{ 

;]na8L;Dd k'¥ofpF5 . PShf]gn] pSt ;]na8Laf6 pQ]hgfnfO{ cGo :gfo' sf]ifx¿;Dd 

k'¥ofpF5 . 

                           

Go'/f]gsf] lrq 

lrq g+= 15.4 

:gfo' /]zf (Nerve fibers) 

:gfo' sf]ifsf PShf]gx¿ ldnL :gfo' /]zf aG5 . :gfo' /]zf sfo{sf] cfwf/df ltg k|sf/sf 

x'G5g\ M 

-s_  Pkm/]G6 jf ;]G;/L :gfo' /]zf (Afferent or sensary nerve) 

;]G;/L :gfo' /]zfn ] pQ]hgf (Nerve impulse) nfO{ k|fks (Receptor) af6 dl:tis jf 

;'if'Dgf;Dd n}hfg] sfo{ u5{ . o;nfO{ Pkm/]G6 Go'/f]g klg elgG5 . 

-v_  Okm/]G6 jf df]6/ :gfo' /]zf (Efferent or motor nerve) 

o;n] va/ jf pQ]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\ . 
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-u_  OG6/ Go'/f]g (Inter neuron) 

o;n] ;]G;/L :gfo' /]zf / df]6/ :gfo' /]zfnfO{ hf]8\g] / ;]G;/L :gfo' /]zfaf6 cfPsf] 

pQ]hgfnfO{ df]6/ :gfo' /]zfdf k'¥ofpg] sfo{ ub{5 . 

k]l/km]/n :gfo' k|0ffnL (Peripheral nervous system) 

s]Gb|Lo :gfo' k|0ffnL / z/L/sf ljleGg efux¿aLr ;~rf/ ug{] :gfo' k|0ffnLnfO{ k]l/km]/n 

:gfo' k|0ffnL elgG5 . of] :gfo' /]zfx¿af6 ag]sf] x'G5 . :gfo' /]zfx¿ lg:s]sf] If]qsf] 

cfwf/df :gfo' /]zfx¿ b'O{ k|sf/sf x'G5g\ M 

-s_  qm]lgon :gfo' /]zf (Cranial nerve) 

dl:tisaf6 ;'? eO{ dl:tisdf cGt x'g] :gfo' /]zfx¿nfO{ qm]lgon :gfo' /]zf elgG5 . 

qm]lgon :gfo' /]zfx¿ 12 hf]8f x'G5g\ . logLx¿n] dl:tis / 6fpsf]df /x]sf ljleGg 

cËx¿ lha|f], cfFvf, sfg, gfs cflb aLr ;~rf/ u5{ . 

-v_  :kfOgn :gfo' /]zf (Spinal nerves) 

;'if'Dgfaf6 ;'? eO{ z/L/sf ljleGg efux¿df km}ng] :gfo' /]zfx¿nfO{ :kfOgn :gfo' 

/]zf elgG5 . :kfOgn :gfo' /]zfx¿ 31 hf]8f x'G5g\ . o;n] z/L/sf] ljleGg efu / 

;'if'DgfaLr pQ]hgf Nofpg] / n}hfg] sfd sfo{ u5{ . 

 

k]l/km]/n :gfo' k|0ffnLsf] lrq 
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lrq g+= 15.5 

c6f]gf]lds :gfo' k|0ffnL (Autonomic Nervous System) 

:gfo' k|0ffnLsf] efu h;n] d'6', d[uf}nf, kmf]S;f]h:tf cËx¿sf] c:j]lR5s sfo{x¿sf] lgoGq0f 

u5{ . Tof] efunfO{ c6f]gf]lds :gfo' k|0ffnL elgG5 . o;n] Ao'Fem]sf] jf ;'t]sf] cj:yfdf 

df+;k]zL / lglZrt k|sf/sf u|GyLsf] sfo{ lgoGq0f u5{ . o;sf b'O{ efux¿ x'G5g\ M 

                                 

c6f]gf]lds :gfo' k|0ffnL 

lrq g+= 15.6 

-s_  l;Dkfy]l6s :gfo' k|0ffnL (Sympathetic nervous system) 

o;n] z/L/sf] clGtd / cfsl:ds cj:yfsf nflu tof/ u5{ . o;n] d'6', kmf]S;f], 

cfdfzo, cfGb|f, d'qfzo cflbsf] sfo{sf] ult a9fpF5 . s'g} cfsl:ds 36gf x'Fbf 

/Qmrfk / d'6'sf] w8\sg a9fpF5 . 

-v_  Kof/fl;Dkfy]l6s :gfo' k|0ffnL (Parasympathetic nervous system) 

o;n] l;Dkfy]l6s :gfo' k|0ffnLsf] c;/x¿ /f]Sg] sfo{ ub{5 . o;n] d'6'sf] w8\sg / 

/Qmrfk 36fpF5 . o;n] d'6', Zjf;k|Zjf;, cfdfzo, cfGb|f, d'qfzo cflbsf] sfo{nfO{ 

;fwf/0f cj:yfdf Nofpg d2t u5{ . 

u|GyL k|0ffnL (Glandulor system) 
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dfgj z/L/df ljleGg u|GyLx¿ x'G5g\ . tL u|GyLx¿n] z/L/nfO{ cfjZos >fjx¿ pTkfbg 

u5{g\ . u|GyL cg';f/ xdf{]g, OGhfOd;\ / /;x¿ pTkfbg u5{g\ . oL >fjx¿n] xfd|f] z/L/sf 

ljleGg lj|mofsnfknfO{ ;xh agfO{ :j:y /fVg d2t u5{g\ . xfd|f] z/L/df /x]sf ljleGg 

u|GyLx¿sf] ;d"xnfO{ u|GyL k|0ffnL elgG5 . u|GyL k|0ffnLaf6 pTkfbg x'g] >fjx¿n] kfrg, 

k|hgg\, lg:sfzg h:tf ;a} hLjg k|lj|mofx¿ ;~rfng ug{ ;xof]u u5{g\ . u|GyLx¿n] 

pTkfbg ug{] >fjsf cfwf/df u|GyLx¿ b'O{ lsl;dsf x'G5g\ M gnLo'Qm (Enocrine) / 

gnLljxLg (Endocrine) . 

gnLo'Qm u|GyL (Enocrine gland) 

gnLo'Qm u|GyLx¿df gnL x'G5 . oL u|GyLx¿n] OGhfOd ;|fj u5{g\ . pQm OGhfOdx¿ gnLåf/f 

aflx/ lg:sG5g\ . kl;gf u|GyL, ¥ofn u|GyL, c>' u|GyL cflb . oL u|GyLx¿af6 lg:s]sf 

OGhfOdn] kfrgdf d'Vo e"ldsf v]N5g\ . lg:sfzgdf ;xof]u u5{g\ .  

gnLljxLg (Endocrine gland) 

oL u|GyLx¿df gnL x'Fb}g . logLx¿n] pTkfbg ug{] >fjnfO{ xdf{]g elgG5 . oL xdf{]gx¿ l;w} 

/utdf ldl;G5g\ . xdf{]gn] z/L/sf sf]if / cGo u|GyLx¿sf] sfo{nfO{ pQ]lht kf5{ . 

xdf{]g gnLljxLg u|GyLaf6 pTkfbg x'G5 . t/ o;sf] sfo{ If]q rflxF z/L/sf] cGo efux¿df 

x'G5 . To;}n] xdf{]gnfO{ /f;folgs ;+jfbbftf elgG5 . lk6\o'6/L u|GyL, yfO/fO8 u|GyL, 

Kof/fyfO/fO8 u|GyL, Pl8«gn u|GyL cflb gnLljxLg u|GyLx¿ x'g\ . oL u|GyLx¿ ;fgf;fgf 

x'G5g\ . oL u|GyLx¿n] z/L/sf nflu lgs} dxTjk"0f{ e"ldsf v]n]sf x'G5g\ .  

oL u|GyLaf6 pTkflbt xdf{]gx¿sf] dfqfdf 36a9 x'Fbf z/L/df lgDg ;d:ofx¿ cfpF5g\ . 

  xdf{]gx¿sf] sf/0fn] j[l4 ljsf;df c;/ k'U5 .  

 k|hgg\ Ifdtf 36\5 .  

 ljleGg lsl;dsf /f]ux¿ nfU5g\ . 

gnLljxLg u|GyL k|0ffnL (Endocrine System) 

gnLljxLg u|GyLx¿sf] ;d"x ldn]/ ag]sf] k|0ffnLnfO{ gnLljxLg u|GyL k|0ffnL elgG5 . gnL 

ljxLg u|GyLx¿sf] >fj xdf{]g xf] . 

xdf{]gsf sfo{x¿ 

 xdf{]gn] zf/Ll/s, dfgl;s / dgf]j}1flgs ljsf; ug{ dbt u5{ . 

 ljleGg cËx¿sf] sfo{nfO{ pQ]lht ug{] / lgoGq0f ug{] sfo{ u5{ . 

 xdf]{gn] z'qmls6 / c08f pTkfbgsf] lgoGq0f u5{ . 
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 dflg;x¿df n}lËs u'0fx¿sf] ljsf; u5{ . 

 xdf{]gn] k|hg\ Ifdtfsf] lgoGq0f u5{ . 

 xdf{]gn] z/L/df SoflN;od / km:kmf]/;sf] dfqf ;Gt'ng u5{ . 

gnLljxLg u|GyL z/L/df kfOg] :yfg pTkflbt xdf{]g 
1. lk6\o'6/L u|GyL  

 

dl:tissf] cfwf/ efudf 

 

j[l4 xdf{]g ,pTk|]/s xdf{]g 

 

2. yfO/fO8 u|GyL 3fF6Lsf] cufl8 efu yfO/f]S;Lg,6«fOcfof]8f]yfO/f]lgg 

(T3) / SoflN;6f]lgg 
3. Kof/fyfO/fO8 3fF6Ldf yfO/fO8 u|GyLsf] 

k5fl8 
Kof/fyfO/f]G;Lg 

4. Pª\l/gn u|GyL d[uf}nfsf] dflyNnf] efudf P8\l/glng, sl6{;g 
5. Kofª\qmLofh cfdfzosf] k5fl8 efudf 

8\o'l8gdsf] glhs} 
OG;'lng, Un'sfug, 

;f]df6f]:6fl6g 
6. uf]gf8\; 

s_ c08sf]if (Testis) 

v_ c08fzo 

k]6sf] bfofF afofF efudf 6]:6f]:6]/f]g 

cf]O:6«f]h]g (Oestrogen) 

k|f]h]:6«f]g (Progestrone) 

 

lrq g+= 15.7 u|GyL k|0ffnLsf] lrq 
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lk6\o'6/L u|GyL (Pitutory gland) 

lk6\o'6/L u|GyL s]/fpsf] bfgfh:t} cfsf/sf] x'G5 . of] u|GyL vKk/leq dl:tissf] tNnf] efu 

xfOkf]yfnfd;sf] tnkl§ /x]sf] x'G5 . of] uf]nfsf/ x'G5 . o;sf] Jof; 1 cm / tf}n 0.5  u|fd 

x'G5 . o;n] w]/} lsl;dsf xdf{]gx¿ pTkfbg u5{ . d'Votof o;n] pTkfbg ug{] xdf{]gx¿ 

pTk|]/s xdf{]g (Stimulating hormone) / j[l4 xdf{]g (Growth hormone) x'g\ . o;af6 lg:sg] 

xdf]{gx¿sf] d'Vo sfo{ zf/Ll/s tyf dfgl;s j[l4 ug{'sf ;fy} c¿ u|GyLx¿nfO{ pQ]lht ug{' 

klg xf] . o;n] c¿ ;a} u|GyLx¿sf] sfo{ ;+of]hg / lgoGq0f ug{] u5{ . To;}n] o;nfO{ gfOs] 

u|GyL (Master gland) klg elgG5 . 

j[l4 xdf{]gn] dflg;sf] zf/Ll/s tyf dfgl;s j[l4 u5{ . olb pQm xdf{]gsf] pTkfbg sd eof] 

eg] dflg; k'8\sf] x'G5 . h;nfO{ 8\jflkm{hd\ (Dwarfism) elgG5 . z/L/df of] xdf{]gsf] 

pTkfbg w]/} eof] eg] dflg; lgs} cUnf], b'Anf], kftnf] / lga{lnof] x'G5 . of] cj:yfnfO{ 

hfOulG6hd\ (Gigantism) elgG5 . 

yfO/f]O8 u|GyL (Thyroid gland) 

yfO/f]O8 u|GyL k'tnL cfsf/sf] x'G5 . of] u|GyL 3fF6Ldf Zjf;gnLsf] bfofF / afFof efudf Ps 

Psj6f nf]a km}lnP/ /x]sf] x'G5 . tL b'O{j6f nf]ax¿nfO{ ;+of]hL tGt'sf] kftnf] lemNnLn] 

hf]8]sf] x'G5 . of] u|GyLn] ltg lsl;dsf xdf{]gx¿ pTkfbg u5{ . tL x'g\ M yfO/f]S;Lg (T4), 

6«fOcfof]8f]yfO/f]lgg (T3) / SoflN;6f]lgg . 

                         

                                       yfO/fO8 u|GyL 
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lrq g+= 15.8 

yfO/f]O8 u|GyLn] pTkfbg ug{] yfO/f]lS;g xdf{]gn] z/L/sf sf]ifx¿sf] lqmofdf c;/ kfg{'sf 

;fy} zf/Ll/s j[l4 ljsf; u5{ . yfO/f]lS;g xdf{]gdf 65 %  cfof]l8g x'G5 . To;}n] xfd|f] 

vfgfdf cfof]l8gsf] dfqf ;dfj]z ug{'k5{ . xfn vfg] g'gdf cfof]l8g ld;fOPsf] x'G5 . 

cfof]l8gsf] sdLn] yfO/f]O8 u|GyL ;'lGgP/ cfpF5 . o;nfO{ unufF8f elgG5 . 

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 ePsf pkfkrfog 

lqmofb/ a9\5 . cTolws kl;gf cfpg], a9L ef]s nfUg], tf}n 36\g], dfgl;s cl:y/tf x'g], 

cfFvf aflx/ lg:sg] cflb x'G5 . 

SoflN;6f]lgg xdf]{gn] /utdf a9L ePsf] SoflN;odnfO{ xf8df nu]/ y'kf5{ (Deposite) / 

/utdf o;sf] dfqf ;Gt'ng u5{ .  

Kof/fyfO/f]O8 u|GyL (Parathyroid gland) 

Kof/fyfO/f]O8 u|GyL yfO/f]O8 u|GyLsf] k5fl8 /x]sf] x'G5 . logLx¿ rf/j6f x'G5g\ . logLx¿ 6 

mm ;Dd nfdf] / 50 mg tf}n ePsf x'G5g\ . o;n] Kof/fydf{]g gfds xdf]{g pTkfbg u5{ . 

o;n] /ut / xf8df SoflN;od cfbfg k|bfg u5{ / /utdf SoflN;odsf] dfqf j[l4 u5{ . of] 

xdf{]g a9L ePdf 6\o'd/ / d[uf}nfdf kTy/L x'G5 . of] xdf{]g sd ePdf /utdf SoflN;odsf] 

dfqf 36\5, df+;k]zL v'DrG5 . o; cj:yfnfO{ l66fgL (Tetany) elgG5 . 

P8l/gn u|GyL (Adrenal gland) 

P8l/gn u|GyL k|To]s d[uf}nfsf] dflyNnf] efudf Ps Psj6f x'G5 . P8l/gn u|GyLn] 

P8l/gnn xdf{]g / sl6{;g xdf{]g pTkfbg u5{ . P8l/glng xdf{]gn] cfsl:ds vt/f cj:yf 

;fdgf ug{] agfpF5 . sl6{;g xdf{]gn] ;]S; xdf{]gsf] sfd klg u5{ . P8l/glng xdf{]g a9L 

ePdf /Strfk a9\g] x'G5 . P8l/glng xdf{]g sd ePdf sdhf]/ x'g], /Qmrfk 36\g], lrgLsf] 

dfqf sd x'g], jfsjfsL nfUg] x'G5 .  

                                 

P8l/gn Unf08 

lrq g+= 15.9 
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Kofª\lqmofh (Pancrease) 

Kofª\lqmofh dflg;sf] z/L/sf] ;a}eGbf 7"nf] u|GyL xf] . of] u|GyL cfdfzo k5fl8kl§ 

8\o'8]gdsf] n'kdf /x]sf] x'G5 . of] 12-15 cm nfdf] x'G5 . o;n] Kofª\lqmofl6s /; / xdf{]gx¿ 

b'j} pTkfbg ug{] x'gfn] o;nfO{ ldl>t u|GyL elgG5 . o;n] pTkfbg ug{] Kofª\lqmofl6s /;df 

ljleGg lsl;dsf OGhfOdx¿ x'G5g\ . oL OGhfOdx¿n] kfrgdf d2t u5{g\ . Kofª\lqmofhn] 

pTkfbg ug]{ Un'sfug / OG;'lngn] Ps csf{]sf] ljk/Lt sfd u5{g\ . To;}n] logLx¿nfO{ 

PG6fuf]lgl:6s xdf{]g elgG5 . OG;'lngn] /utdf Un'sf]hsf] dfqf lgoGq0f u5{ eg] Un'sfugn] 

/utdf Un'sf]hsf] dfqf a9fpF5 . 

z/L/df OG;'lng sdL ePdf /utdf Un'sf]hsf] dfqf a9\5 . o:tf] cj:yfnfO{ dw'd]x  

elgG5 . of] cj:yfdf a9L ef]s nfUg], ltvf{ nfUg], lk;fasf] dfqf a9\g]5 x'G5 . 

z/L/df OG;'lng a9L ePdf /utdf Un'sf]hsf] dfqf 36\5 . h;n] ubf{ dflg;nfO{ rSs/ 

nfUg], 9Ng], dl:tis3ft cflb x'G5 . 

                                     

lrq g+= 15.10 Kofª\lqmofh 

uf]gf8\; (Gonads) 

k'?ifdf x'g] c08sf]if (Testis) / dlxnfdf x'g] c08fzo (Ovary) nfO{ uf]gf8\; elgG5 .  

-s_  c08sf]if (Testis) 

k'?ifsf]] :qmf]6d (Scrotum) sf] b'O{lt/ /x]sf b'O{j6f ;fgf ;fgf anh:tf u|GyLx¿nfO{ 

c08sf]if elgG5 . o;n] jLo{ pTkfbg u5{ . o;n] 6]:6f]:6]/f]g (Testosterone) gfds 

xdf{]g pTkfbg u5{ . pQm xdf{]gn] jLo{ pTkfbg ug{] / låtLo n}lËs u'0fx¿ h:t} M 

bf/L, h'Fuf cfpg] lnËsf] j[l4 / wf]b|f] :j/ cfpg] cflbsf] ljsf;df d2t u5{ . 

-v_  c08fzo (Ovary) 

dlxnfsf] tNnf] k]6sf] b'j}lt/ ˆofnf]lkog gnL;Fu} /x]sf b'O{j6f uf]gf8x¿nfO{ c08fzo 

elgG5 . c08fzon] c08f pTkfbg ug{'sf ;fy} cf]O:6«f]h]g (Oestrogen) / k|f]h]:6«f]g 
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gfds ;]S; xdf{]g pTkfbg u5{ . oL xdf{]gx¿n] c08f pTkfbg / dlxnfdf b]lvg] 

n}lËs u'0fx¿sf] ljsf; ug{ d2t u5{g\ .  

 

;f/f+z 

1.  s'g} ljz]if sfo{ ug]{ cËx¿sf] ;d"xnfO{ k|0ffnL elgG5 . 

2. dfgj z/L/df gf}j6f k|0ffnLx¿ 5g\ . tL x'g\ M /Qm;~rf/ k|0ffnL, Zjf;k|Zjf; k|0ffnL, 

 kfrg k|0ffnL, lg:sfzg k|0ffnL, k|hgg\ k|0ffnL, u|GyL k|0ffnL, :gfo' k|0ffnL, df+;k]zL 

 k|0ffnL / cl:yk~h/ k|0ffnL . 

3.  :gfo' k|0ffnLsf] ;a}eGbf ;fgf] PsfO Go'/f]g xf] . Go'/f]gdf ;]na8L, 8]G8«fO6\; / PShf]g 

 x'G5g\ . 

4. dfgj :gfo' k|0ffnLsf ltg efux¿ x'G5g\ . tL x'g\ M s]Gb|Lo :gfo' k|0ffnL, k]l/km]/n 

 :gfo' k|0ffnL / c6f]gf]lds :gfo' k|0ffnL . 

5.  dl:tis / ;'if'Dgf ldn]/ s]Gb|Lo :gfo' k|0ffnL ag]sf] x'G5 . 

6.  dl:tisdf d'Vo ltg efux¿ x'G5g\ . tL x'g\ M ;]/]a|d (Cerebrum), ;]/]a]Nnd (

 Cerebellum) / d]8'nf canª\uf6f .  

7. ;'if'Dgf csfDo lqmof (Reflex action) sf] s]Gb| xf] .  

8. k]l/km]/n :gfo' k|0ffnLn] z/L/sf ljleGg efux¿nfO{ s]Gb|Lo :gfo' k|0ffnL;Fu ;+of]hg 

 ub{5 . 

9. c6f]gf]lds :gfo' k|0ffnLn] z/L/df x'g] ljleGg c:j]lR5s sfo{x¿ ;~rfng ug{ d2t 

 u5{ . h:t} M /Qmrfk a9fpg] jf 36fpg], d'6'sf] w8\sg a9fpg] jf 36fpg], 

 Zjf;k|Zjf; lqmofsf] lgoGq0f ug{] cflb . 

10. u|GyLx¿sf] ;d"x ldn]/ ag]sf] k|0ffnLnfO{ u|GyL k|0ffnL elgG5 . gnLljxLg / gnLafxs 

 u|GyL u/L u|GyLx¿ b'O{ lsl;dsf x'G5g\ . 

11. gnLljxLg u|GyLx¿sf] ;d"xnfO{ OG8f]qmfOg k|0ffnL elgG5 . 

12. gnLljxLg u|GyLx¿n] xdf{]gx¿ pTkfbg u5{g\ . 

13. xdf{]gx¿ gnLljxLg u|GyLx¿df pTkfbg x'G5g\ t/ ltgLx¿sf] sfo{If]q z/L/sf] cGo 

 u|GyL jf cGo efux¿df x'G5 . To;}n] logLx¿nfO{ /f;folgs ;+jfbbftf elgG5 . 

14. lk6\o'6/L u|GyLnfO{ gfOs] u|GyL elgG5 . 

15. Kofª\lqmofhnfO{ ldl>t u|GyL elgG5 . 
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cEof; 

1.  tnsf ax'j}slNks k|Zgx¿sf] ;xL pQ/ 5fg]/ n]Vg'xf];\ . 

 -s_  :gfo' k|0ffnLsf] ;a}eGbf ;fgf] PsfOnfO{ s] elgG5 < 

  (i) ;fO6f]g   (ii) Go'/f]g  

  (iii) cf]:6Lof];fO8  (iv) Go'/f]UnLof 

 -v_  Pp6f a; b'3{6gfdf Ps JolQmsf] 36gf:ynd} t'?Gt d[To' eof] . pQm JolQmsf]  

  dl:tissf] s'g efudf rf]6 nfu]sf] lyof] < 

  (i) ;]/]a|d    (ii) ;]l/a]Nnd 

  (iii) kf]G; Eof/f]nL   (iv) d]8'nf 

 -u_  lk6\o'6/L u|GyLnfO{ lsg gfOs] u|GyL elgG5 < 

  (i) o;n] zf/Ll/s tyf dfgl;s j[l4 ug{] ePsfn] 

  (ii) o;n] j[l4 xdf{]g pTkfbg ug{] ePsfn] 

  (iii) o;n] cGo u|GyLx¿nfO{ pQ]lht / lgoGq0f ug{] ePsfn] 

  (iv) of] u|GyL dl:tissf] tNnf] efu xfOkf]yfnfd;sf] tNnf] efudf /x]sfn] 

 -3_  tnsf dWo] s'g xdf{]gnfO{ cfktsfnLg xdf{]gsf] ¿kdf lrlgG5 < 

  (i) OG;'lng   (ii) SoflN;6f]lgg 

  (iii) Pl8«glng   (iv) k|f]h]:6«f]g 

 -ª_  s'g xdf{]gsf] sdLn] dflg;nfO{ dw'd]x x'G5 < 

  (i) OG;'lng    (ii) yfO/f]lS;g   

  (iii) Pl8«glng   (iv) 6]:6f]:6]/f]g 

2. leGgtf 5'6\ofpg'xf];\ . 

 -s_  gnLafxs u|GyL / gnLljxLg u|GyL 

 -v_  ;]/]a|d / ;]l/a]Nnd 

 -u_  s]Gb|Lo :gfo' k|0ffnL / k]l/km]/n :gfo' k|0ffnL 

 -3_  k]l/km]/n :gfo' k|0ffnL / c6f]gf]lds :gfo' k|0ffnL 

 -ª_  l;Dkfy]l6s :gfo' k|0ffnL / Kof/fl;Dkfy]l6s :gfo' k|0ffnL 
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3. sf/0f lbg'xf];\ . 

 -s_  /S;L lkPsf] dflg; lx+8\bf n8\al8G5 . lsg < 

 -v_  Pl8«gnLg xdf{]gnfO{ cfktsfnLg xdf{]g elgG5 . lsg < 

 -u_  Kofª\lqmofhnfO{ ldl>t u|GyL elgG5 . lsg < 

 -3_  xdf{]gnfO{ /f;folgs ;+jfbbftf elgG5 . lsg < 

 -ª_  ;'if'Dgfdf rf]6 nfUof] eg] dflg; lx+88'n ug{ ;Sb}g . lsg < 

4. tnsf k|Zgx¿sf] pQ/ n]Vg'xf];\ . 

 -s_  k|0ffnL s]nfO{ elgG5 < 

 -v_  :gfo' k|0ffnLsf d'Vo efux¿sf] gfd n]Vg'xf];\ . 

 -u_  s]Gb|Lo :gfo' k|0ffnLsf d'Vo sfo{x¿ pNn]v ug{'xf];\ . 

 -3_  ;]/]a|f]:kfOgn ˆn'8 s]nfO{ elgG5 < o;sf] sfo{ pNn]v ug{'xf]; \ . 

 -ª_  d]lgGh];sf ljleGg txx¿sf] gfd n]Vg'xf];\ . 

 -r_  ;]/]a|dsf sfo{x¿ n]Vg'xf];\ . 

 -5_  dl:tissf] agfj6sf] lrq;lxt JofVof ug{'xf];\ . 

 -h_  unufF8f s] sf/0fn] cfpF5 < n]Vg'xf];\ . 

 -em_  dflg;sf] z/L/df /x]sf] ;a}eGbf 7"nf] u|GyL s'g xf] < o;n] pTkfbg ug{] >fjx¿ 

  pNn]v u/L ltgLx¿sf] sfo{ klg n]Vg'xf];\ . 

 -`_  dflg;sf] z/L/df /x]sf d'Vo gnLljxLg u|GyLx¿sf] ;"rL tof/ ug{'xf];\ . 

5. gfdfª\lst lrq sf]g{'xf];\ . 

 (i) Go'/f]g   (ii) s]Gb|Lo :gfo' k|0ffnL   

 (iii) dl:tis  (iv) gnLljxLg u|GyL k|0ffnL 
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xfdLn] vfPsf] vfgf kfrg k|0ffnLdf kfrg eO;s]kl5 To;df /x]sf kf]ifs tTjx¿ z/L/sf 

k|To]s sf]ifx¿df s;/L k'U5g\ xf]nf < ljrf/ ug{' ePsf] 5 < To:t} xfdLnfO{ 6fpsf] b'Vbf jf 

z/L/sf] s'g} efudf rf]6k6s nfUbf gb'Vg] cf}iflw vfG5f}F . xfdLn] vfPsf] pQm cf}iflw z/L/sf] 

cGo efudf s;/L k'U5g\ xf]nf < ;f]Rg'xf];\ t . xfd|f] z/L/df /x]sf gf}j6f k|0ffnLdWo] Pp6f 

k|0ffnL /Qm;~rf/ k|0ffnL xf] . of] k|0ffnL d'6', /QmgnL / /ut ldn]/ ag]sf] x'G5 . o; 

k|0ffnLn] cGo k|0ffnLx¿nfO{ ;+of]hg ug{] sfo{ ub{5 . /QmgnLsf] d2tn] /ut z/L/sf k|To]s 

sf]ifx¿df k'U5 . /utn] kfrg k|0ffnLdf /x]sf kf]ifs tTjx¿ tyf kmf]S;f]df /x]sf] 

clS;hgnfO{ z/L/sf k|To]s sf]ifx¿df k'¥ofpF5 . To;}u/L z/L/sf k|To]s sf]ifx¿df pTkflbt 

sfa{g8fOcS;fO8nfO{ kmf]S;f]df / cGo ljsf/ kbfy{nfO{ lgisf;g k|0ffnL;Dd k'¥ofpF5 . 

/Qm;~rf/ k|0ffnLdf d'6'n] /ut kDk ug]{ sfo{ u5{ . /QmgnLx¿af6 /ut axG5 . 

/ut (Blood) 

/ut /ftf] /ªsf] afSnf] t/n ;+of]hL tGt' xf] . o;df 55% Knfhf / 45%  /Qmsf]ifx¿ x'G5g\ . 

Pp6f :j:y jo:s dflg;sf] z/L/df 5.5  ln6/ /ut x'G5 . /utn] z/L/sf] ;Dk"0f{ sf]ifx¿df 

cfjZos kf}li6s tTjx¿ k'¥ofpF5 . cgfjZos xflgsf/s kbfy{x¿nfO{ z/L/af6 aflx/ 

lg:sfzg u5{ . /ut cNsfnfOg x'G5, o;sf] P
H
 dfg 7.3 b]lv 7.6 x'G5 . 

/utsf] agf]6 (Structure of Blood) 

/ut KnfHdf / /Qmsf]ifx¿ ldn]/ ag]sf] x'G5 . /utdf 55% KnfHdf /  45% /Qm sf]ifx¿ 

x'G5g\ . /utdf ltg lsl;dsf /Qmsf]ifx¿ x'G5g\ . tL x'g\ M /ftf /Qmsf]if (Red boold cell), 

;]tf /Qmsf]if (Wihte blood cell) / Kn]6n]6\; (Platelets) . 

dfgj z/L/df /Qm ;~rf/ k|0ffnL  
Blood Circulation in Human Body 

ljlzi6 p2]Zo (Specific Objectives) 

o; kf7sf] cGTodf lzIffyL{x¿ lgDg s'/fdf ;Ifd x'g'x'g]5 M 

-s_  /utsf] agfj6 / sfo{ JofVof ug{ 

-v_  /ut ;~rfng lqmof lrq;lxt j0f{g ug{ 

-u_ An8k|];/, An8 ;'u/, o'l/s Pl;8sf] ;fwf/0f kl/ro lbg 

kf7 

!^ 



 258  

                                      

 

Blood smear  slide 

lrq g+= 16.1 

KnfHdf (Plasma) 

of] kx]Fnf] /ªsf] kf/bzL{ t/n kbfy{ xf] . o;df 90 % kfgL / 10 % 7f]; kbfy{x¿ x'G5g\ . 

sfaf{]xfO8«]6, k|f]l6g, af];f], nj0f cflb KnfHdfdf /x]sf 7f]; j:t'x¿ x'g\ . KnfHdfdf cNa'ldg, 

Unf]a'lng / lkmla|gf]h]g u/L ltg lsl;dsf k|f]l6gx¿ x'G5g\ .  

KnfHdfsf sfo{x¿ M 

 KnfHdfn] z/L/leq kfgLsf] k|jfx / dfqfnfO{ ;Gt'lnt /fV5 . 

 KnfHdfn] kf}li6s tTjx¿ / cgfjZos kbfy{x¿nfO{ z/L/sf] Ps efuaf6 csf{] efudf 

 k'¥ofpF5 . 

 KnfHdfn] OGhfOd / xdf{]gx¿nfO{ u|GyLaf6 z/L/sf cGo tGt'x¿;Dd k'¥ofpF5 . 

 KnfHdfdf /x]sf] lkmla|gf]h]gn] /ut hDg d2t u5{ . 

 z/L/sf] tfkqmd ;Gt'ng u5{ .  

 o;n] /utsf] /f;folgs ;+/rgf ;Gt'ng u/L /utsf] P
H
 dfg ;Gt'lnt /fV5 . 

/ftf /Qmsf]if (Red blood cell) 

/utdf /x]sf /ftf] /ªsf afOsGs]e, uf]nfsf/ Go'lSno; gePsf /Qm sf]ifx¿nfO{ /ftf 

/Qmsf]if elgG5 . oL /Qmsf]ifdf x]df]Unf]lag gfds lkUd]G6 x'G5 . h;n] ubf{ /ut /ftf] x'G5 . 

x]df]Unf]lag lkUd]G6 kmnfd / Unf]lag k|f]l6g ldn]/ ag]sf] x'G5 . x]df]Unf]lagdf /x]sf] kmnfdn] 

z/L/df k|z:t dfqfdf clS;hg / sfa{g8fOcS;fO8 cf];f/k;f/ u5{ . clS;hgo'Qm 
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x]df]Unf]lagnfO{ clS;x]df]Unf]lag (Oxyhaemoglobin) elgG5 . sfa{g8fOcS;fO8o'Qm 

x]df]Unf]lagnfO{ sfaf{]clS;x]df]Unf]lag elgG5 . 

Ps 3gldlnld6/ /utdf 45 nfvb]lv 50 nfv;Dd /ftf /Qmsf]ifx¿ x'G5g\ . logLx¿sf] cfo' 

90 b]lv 120 lbgsf] x'G5 . k|lt;]s]G8 20 nfv /ftf /Qm sf]ifx¿ aG5g\ eg] Tolt g} ;+Vofdf 

gfl;G5g\ klg . /ftf /Qmsf]ifx¿ :kf]GhL xf8x¿df /x]sf] af]gDof/f]df aG5g\ . logLx¿ sn]hf] 

/ lkmof]df gi6 x'G5g\ . /utdf /ftf /Qmsf]ifsf] ;+Vof sdL ePdf /Qm cNktf /f]u nfUb5 . 

/Qm cNktf ePsf] dflg; yf]/} lx+8\bf klg yfS5 . /ftf /Qmsf]ifx¿ aGg] / gi6 x'g] k|lj|mof 

hLjge/ rln/xG5 . /ftf /Qm sf]if gi6 x'Fbf lg:sg] kmnfd k'gM k|of]udf cfpF5 . 

logLx¿nfO{ Ol/y|f];fO6 (Erythrocyte) klg elgG5 .  

;]tf /Qmsf]if (White blood cell) 

;]tf /Qmsf]ifsf] lglZrt cfsf/ x'Fb}g . logLx¿df Go'lSno; / cGo cjojx¿ klg x'G5g\ . 

logLx¿df x]df]Unf]lag x'Fb}g . logLx¿ /ftf /Qm sf]ifx¿eGbf 7"nf x'G5g\ . logLx¿nfO{ 

No'sf];fO6 klg elgG5 . ;]tf /Qmsf]if u|fg'n/ / ggu|fg'n/ u/L b'O{ lsl;dsf x'G5g\ . 

;fO6f]KnfHdfdf u|fGo'N; x'g] ;]tf /Qmsf]ifnfO{ u|fg'n/ /Qmsf]if elgG5 . Go'6«f]lkmn 

(Neutrophyll), Ocf]l;gf]lkmn (Eosinophyll) / Aof;f]lkmn (Basophyll) u|fg'n/ No'sf];fO6  

x'g\ . ;fO6f]KnfHdfdf u|fGo'N; gx'g] ;]tf /Qmsf]ifnfO{ ggu|fg'n/ ;]tf /Qmsf]if elgG5 . 

lnDkmf];fO6 / df]gf];fO6 ggu|fg'n/ No'sf];fO6 x'g\ . 

;]tf /Qmsf]ifsf] cfo' nueu b'O{ xKtf x'G5 . Ps 3gldlnld6/ /utdf 6000 b]lv 10,000 

;Dd ;]tf /Qmsf]ifx¿ x'G5g\ . logLx¿ xf8sf] df;L, lnDkmgf]8 / lkmof]df aG5g\ . ;]tf 

/Qmsf]ifn] z/L/df aflx/af6 k|j]z ug{] /f]usf ls6f0f'x¿nfO{ df5{ . /utdf ;]tf /Qmsf]ifsf] 

;+Vof lgs} a9\of] eg] /utdf /x]sf c¿ /Qmsf]ifx¿nfO{ gi6 u5{ . o;/L /utdf ;]tf 

/Qmsf]ifsf] ;+Vof lgs} a9\g'nfO{ No's]ldof cyjf /Qm SofG;/ elgG5 .  

 ;]tf /Qmsf]ifn] /f]u ;ª\qmd0f ug{] ls6f0f'x¿;Fu n8\5g\ / tL ls6f0f'x¿nfO{ df5{g\ . 

 To;}n] oL /Qmsf]ifx¿nfO{ z/L/sf ;]gf klg elgG5 . 

 ;]tf /Qmsf]ifx¿n] z/L/sf] /f]u k|lt/f]wfTds Ifdtfsf] j[l4 u5{g\ .  

Kn]6n]6\; (Platelets) 

/utdf /x]sf ;a}eGbf ;fgf uf]nfsf/ cfsf/sf Go'lSno; gePsf /Qm sf]ifx¿nfO{ Kn]6n]6\;  

elgG5 . logLx¿ clt g} ;"Id x'G5g\ . Ps 3g ldlnld6/ /utdf 2 b]lv 4 nfv;Dd 

Kn]6n]6\; x'G5g\ . logLx¿ xf8df /x]sf] /ftf] df;Ldf aG5g\ . logLx¿sf] cfo' 2 b]lv 3 

lbg;Dd x'G5 . lkmof]df logLx¿sf] gi6 x'G5 . z/L/df rf]6k6s nfu]df lkmla|gf]h]g;Fu ldn]/ 
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/ut hDg d2t u5{g\ . /utdf lkmla|gf]h]g / Kn]6n]6\;sf] sdL ePdf z/L/df ;fgf] rf]6k6s 

nfUbf klg /ut alu/xG5 cyf{t hDb}g . o:tf] cj:yfnfO{ lxdf]lkmlnof elgG5 .  

 

 

 

 

 

 

ltg lsl;dsf /Qmsf]ifx¿ 

lrq g+= 16.2 

/Qmsf]ifx¿sf] ;f/f+z 

ljz]iftf /ftf /Qmsf]if ;]tf /Qmsf]if Kn]6n]6\; 
cfsf/ 

hLjg cjlw 

aGg] 7fpF 

 

gi6 x'g] 7fpF 

 

cf}ift ;+Vof 

sfo{ 

 

/ª 

afOsGs]e 

90-120  lbg 

xf8sf] df;L 

 

sn]hf] / lkmof] 

 

45-55 nfv 

O2 / CO2  

kl/jxg 

/ftf] 

clgoldt 

s]xL 306fb]lv 15 lbg 

xf8sf] df;L / lnDkmgf]8 

 

sn]hf], lkmof] / ;+qmd0f If]q 

6000 b]lv 10,000 

;+qmd0f ug{] ls6f0f'sf 

ls6x¿;Fu n8]/ z/L/sf] /f]u 

k|lt/f]wfTds Ifdtf a9fpg] 

uf]nfsf/ 

2-3 lbg 

xf8sf] df;L / 

kmf]S;f] 

lkmof] 

 

2-4 nfv 

/ut hDg 

/utsf sfo{x¿ 

/utsf d'Vo sfo{x¿ lgDgfg';f/ 5g\ M 

!=  kl/jxg (Transportation) 

@=  lgoGq0f (Regulation) 

#=  ;'/Iff (Protection) 
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!=  kl/jxg (Transportation) 

/utn] clS;hg / sfa{g8fOcS;fO8sf] cf];f/ k;f/ u5{ . z/L/nfO{ cfjZos kf]ifs 

tTjx¿, OGhfOdx¿, xdf{]gx¿ / cgfjZos kbfy{x¿nfO{ z/L/sf] Ps efuaf6 csf{] 

efudf k'¥ofpF5 . 

@=  lgoGq0f (Regulation) 

/utn] z/L/sf] tfkqmdnfO{ ;Gt'ng u5{ . z/L/df cfjZos kfgL, cGo t/n kbfy{x¿ 

/ /f;folgs kbfy{x¿sf] dfqf lgoGq0f u5{  

#=  ;'/Iff (Protection) 

/utn] /f]usf ls6f0f';Fu n8]/ z/L/nfO{ /f]u nfUgaf6 arfpF5 . rf]6k6s nfu]sf] 

7fpFdf /utnfO{ hdfO{ /ut aUgaf6 arfpF5 . PG6La8Lsf] pTkfbg u/L /f]u 

k|lt/f]wfTds Ifdtf j[l4 u5{ . 

d'6' (Heart) 

d'6' /Qm ;~rf/ k|0ffnLsf] s]Gb| xf] . o;af6 z/L/sf k|To]s sf]if / tGt'x¿df /ut k'U5 . d'6' 

z/L/sf] 5ftLleq b'O{ kmf]S;f]sf] aLrdf /x]sf] zlQmzfnL sfl8{ofs df+;k]zLaf6 ag]sf] cË  

xf] . o;sf] a9L efu z/L/sf] afofFkl§ x'G5 . d'6'nfO{ b'O{ kq] kftnf] lemNnLn] 9fs]sf] x'G5, 

h;nfO{ k]l/sfl8{od elgG5 . b'O{ kqsf] aLrdf Ps k|sf/sf] t/n kbfy{ x'G5 . o;nfO{ 

k]l/sfl8{on ˆn'8 elgG5 . o;n] d'6'nfO{ rf]6 k6s nfUgaf6 arfpF5 . dflg;sf] d'6'sf] 

;fOh p;sf] xftsf] d'l7sf] ;fOh a/fa/sf] x'G5 . dflg;sf] d'6'sf] cf};t tf}n 300 u|fdsf] 

x'G5 .  

d'6' lqcfolds ;f]nL cfsf/sf] sfl8{ofs 

df+;k]zLaf6 ag]sf] cË xf] . of] lgoldt ¿kdf 

v'Drg] / km'Sg] u5{ . of] z/L/df /ut kDk ug{] 

cË xf] . o;n] /QmgnLx¿sf] d2tn] z/L/sf 

k|To]s sf]if / tGt'x¿df /ut kDk u5{ . o;sf] 

ltg efusf] b'O{ efu 5ftLsf] afofF efudf x'G5 . 

d'6'df kftnf] /f}+h:tf /QmgnLx¿ lkmlhP/ /x]sf 

x'G5g\ . tL /Qm gnLx¿nfO{ s/f]g/L /Qm gnL 

elgG5 . s/f]g/L cf6{/Ln] clS;hgo'Qm /ut 

d'6'sf] k|To]s tGt'x¿df k'¥ofpF5 eg] s/f]g/L 

e]gn] sfa{g8fOcS;fO8o'Qm /ut d'6';Dd 

k'¥ofpF5 .  

d'6'sf] aflxl/ agf]6 
lrq g+= 16.3 
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d'6'sf] leqL agf]6 (Internal Structure of Heart) 

                                       

lrq g+= 16.4 

d'6'sf] leqL agf]6 

dfgj d'6'df rf/cf]6f sf]7fx¿ x'G5g\ . d'6'sf] dflyNnf] efudf /x]sf sf]7fx¿nfO{ cl/sn 

(Auricle) jf cl6«od (Atrium) elgG5 . d'6'sf] tNnf] efudf /x]sf sf]7fx¿nfO{ e]lG6«sn 

(Ventricle) elgG5 . d'6'sf] aLrdf afSnf] df+;k]zLn] ag]sf] ;]K6d x'G5 . o;n] d'6'nfO{ bfofF 

/ afofF efudf 5'6\ofpF5 . To;}n] d'6'df /x]sf rf/j6f sf]7fx¿nfO{ bfof cl/sn, bfofF 

e]lG6«sn, afofF cl/sn, afofF e]lG6«sn gfdfs/0f ul/Psf] 5 . oL rf/j6f sf]7fx¿;Fu ljleGg 

/Qm gnLx¿ hf]l8Psf x'G5g\ . oL /Qm gnLsf] d2tn] d'6'n] /ut lng] / k7fpg] u5{ . 

cl/snn] cGo efux¿af6 cfPsf] /ut lnG5 eg] e]lG6«snn] d'6'af6 /ut cGo efux¿df 

k7fpF5 . d'6'af6 /ut cGo efux¿df kDk ubf{ w]/} rfk nfU5 . pQm rfknfO{ yfDgsf nflu 

e]lG6«snsf leQfx¿ cl/snsf leQfx¿eGbf afSnf] x'G5 . bfofF e]lG6«snn] /ut kmf]S;f]df 

dfq kDk u5{ eg] afofF e]lG6«snn] z/L/sf cGo efux¿df pRr rfkdf /ut kDk u5{ . 

To;}n] afofF e]lG6«snsf] leQf bfofF e]lG6«snsf] eGbf afSnf] x'G5 . d'6'af6 /ut kmf]S;f]df nfg] 

/Qm gnL kNdf]g/L wdgL (Pulmonary artery) xf] . d'6'af6 z/L/sf cGo efux¿df /ut kDk 

ug{] /QmgnL Pcf]6f{ (Aorta) xf] . z/L/sf cGo efux¿af6 /ut d'6'df Nofpg] /Qm gnLx¿ 

;'k]l/o/ e]gfsfef / OGkm]l/o/ e]gfsfef x'g\ . 
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d'6'df rf/j6f eNex¿ x'G5g\ . d'6'sf] bfofF cl/sn / bfofF e]lG6«snsf] aLrdf /x]sf] eNenfO{ 

6«fOsl:k8 (Tricuspid) eNe elgG5 . of] ltgkq] x'G5 . oL kqx¿ v'Nbf /ut cl/snaf6 

e]lG6«sndf hfG5 . ha bfofF e]lG6«sn v'DrG5, pQm eNe aGb x'G5 . d'6'sf] afofF cl/sn / 

afofF e]lG6«snaLrdf /x]sf] eNenfO{ afOsl:k8 (Bicuspid) eNe elgG5 . /ut afofF 

cl/snaf6 afofF e]lG6«sndf hfFbf of] eNe v'N5 eg] e]lG6«sn v'DrFbf aGb x'G5 . bfofF 

e]lG6«sn / kNdf]g/L wdgL aLrdf /xg] eNenfO{ kNdf]lgs eNe elgG5 . bfofF e]lG6«sn 

v'DrFbf eNe v'N5 / /ut kmf]S;f]lt/ hfG5 . afofF e]lG6«sn / Pcf]6f{aLr /xg] eNenfO{ 

Pcf]l6{s eNe elgG5 . afofF e]lG6«sn v'DrFbf of] eNe v'N5 / /ut Pcf]6f{lt/ hfG5 . 

 

d'6'sf] leqL agf]6 / d'6'df x'g] /Qm;~rf/ lrq g+= 16.5 

/Qm gnL (Blood Vessel) 

nrsbf/ gnLx¿ h;af6 z/L/sf ljleGg efux¿df /ut aU5 tL gnLx¿nfO{ /Qm gnL 

elgG5 . wdgL, lz/f / s]lifsf u/L /Qm gnL ltg lsl;dsf x'G5g\ .  

wdgL (Artery) 

d'6'af6 /utnfO{ z/L/sf cGo efux¿df k'¥ofpg] /Qm gnLnfO{ wdgL elgG5 . wdgLsf] leQf 

afSnf] df+;k]zLn] ag]sf] x'G5 . To;}n] o;n] /utsf] pRr rfk klg vKg ;S5 . o;df eNe 

x'Fb}g . dfgj z/L/df /x]sf] ;a}eGbf 7"nf] wdgL Pcf]6f{ xf] . Pcf]6f{ afFl8P/ ;fgf wdgL aG5 . 

tL wdgLx¿ klg afFl8P/ cf6{]l/of]N; aG5g\ . pQm cf6{]l/cf]N; klg afFl8P/ dl;gf] /Qm 

s]lifsfx¿ aG5g\ . tL /Qm s]lifsfx¿n] /utdf 3f]lnP/ /x]sf kf]ifs tTjx¿, xdf{]g, OGhfOd 

cflbnfO{ z/L/sf k|To]s sf]ifdf k'¥ofpF5 . 
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wdgLsf] lrq 

lrq g+= 16.6 

lz/f (Vein) 

z/L/sf ljleGg efux¿af6 /ut hDdf u/]/ d'6';Dd k'¥ofpg] /Qm gnLnfO{ lz/f elgG5 . 

o;sf] leQf wdgLsf] leQfeGbf kftnf] x'G5 . o;df eNe x'G5g\ . o;n] sf]if sf]ifaf6 hDdf 

u/]sf] /ut d'6';Dd n}hfg] x'Fbf o;df aUg] /utsf] rfk sd x'G5 . eNen] /utnfO{ Pp6} 

lbzfdf k|jfx x'g d2t u5{ .  

                         

 

 

 

 

                

lz/fsf] lrq 

lrq g+= 16.7 

s]lifsf (Capillaries) 

/f}+ h:t} kftnf / dl;gf /Qm gnLx¿nfO{ s]lifsf elgG5 . logLx¿ z/L/sf] k|To]s efudf 

hfnf] h:t} lkmFlhP/ /x]sf x'G5g\ . logLx¿n] /ut / sf]ifaLr kf]ifs tTj, UofF;x¿ / 

cgfjZos ljsf/ kbfy{x¿sf] cfbfg–k|bfg u5{g\ . logLx¿n] wdgL / lz/fnfO{ hf]8\g] u5{g\ . 
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/Qms]lifsf 

lrq g+= 16.8 

/Qm ;~rf/ k|lj|mof (Blood Circulation) 

d'6'af6 /utnfO{ z/L/sf cGo efux¿df k'¥ofpg] / z/L/sf cGo efux¿af6 /utnfO{ 

d'6';Dd Nofpg] k|lj|mofnfO{ /Qm ;~rf/ k|lj|mof elgG5 . Pp6f :j:y ao:s dflg;sf] z/L/df 

Ps ldg]6df d'6'n] %–^ ln6/ /ut kDk u5{ . dfgj z/L/df /Qm ;~rf/ b'O{ k|sf/n] x'G5 M 

1. l;:6lds /Qm ;~rf/ (Systemic blood circulation) 

2.  kNdf]g/L /Qm ;~rf/ (Pulmonary blood circulation) 

l;:6lds /Qm ;~rf/ (Systemic Blood Circulation) 

d'6' / z/L/sf cGo efux¿ -kmf]S;f]afx]s_ aLr wdgL / lz/fåf/f x'g] /Qm ;~rf/nfO{ 

l;:6lds /Qm ;~rf/ elgG5 . d'6'sf] afFof e]lG6«sn v'Drbf /ut d'6'af6 Pcf]6f{df hfG5 . 

Pcf]6f{af6 wdgL, wdgLaf6 cf6{]l/of]n / cf6{]l/of]naf6 s]lifsf 

x'Fb} z/L/sf k|To]s sf]ifx¿df /ut k'U5 . o;/L /utn] kf}li6s 

tTjx¿ clS;hg / cGo cfjZos tTjx¿ k|To]s sf]ifdf 

k'¥ofpF5 . sf]ifdf tL tTjx¿sf] pkof]u eO;s]kl5 pTkflbt 

ljsf/ kbfy{x¿ / sfa{g8fOcS;fO8 UofF; s]lifsfn] hDdf u/L 

lz/fdf k'¥ofpF5 . lz/faf6 e]gfsfefdf / e]gfsfefaf6 d'6'sf] 

bfofF cl/sndf cz'4 /utsf] ¿kdf k'U5 . o;/L /ut wdgL / 

lz/fåf/f d'6'sf] afofF e]lG6«snaf6 z/L/sf] ljleGg efux¿df 

k'Ug] / km]l/ kms{]/ d'6'sf] bfofF cl/sn;Dd cfOk'Ug] k|lj|mofnfO{ 

l;:6lds /Qm ;~rf/ elgG5 . 

                              

        l;:6lds /Qm ;~rf/ 

        lrq g+= 16.9 
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kNdf]g/L /Qm ;~rf/ (Pulmonary Blood Circulation) 

d'6' / kmf]S;f]aLr kNdf]g/L wdgL / kNdf]g/L lz/fåf/f x'g] /Qm ;~rf/nfO{ kNdf]g/L /Qm 

;~rf/ elgG5 . ha bfofF e]lG6«sn v'DrG5 kNdf]lgs eNe v'N5, kNdf]g/L wdgL x'Fb} cz'4 

/ut kmf]S;f]df k'U5 . cz'4 /utdf /x]sf] sfa{g8fOcS;fO8 kmf]S;f]df 5f]8]/ kmf]S;f]df /x]sf] 

clS;hg lnP/ kNdf]g/L lz/f x'Fb} z'4 /ut d'6'sf] afofF cl/sndf cfpF5 . o;/L d'6'sf] bfofF 

e]lG6«snaf6 kmf]S;f] / kmf]S;f]af6 d'6'sf] afofF cl/sndf /ut k|jfx x'g] k|lj|mof g} kNdf]g/L 

/Qm ;~rf/ xf] .  

                       

kNdf]g/L /Qm ;~rf/ 

lrq g+= 16.10 

d'6'leq x'g] /Qm ;~rf/ (Circulation inside heart) 

d'6'sf] bfofF cl/snn] ;'k]l/o/ e]gfsfef (Superior venacava) / OGkm]l/o/ e]gfsfefåf/f 

z/L/sf ljleGg efux¿af6 cfPsf] cz'4 /ut k|fKt u5{ . ha bfofF cl/sn v'DrG5 

6«fOsl:k8 eNe v'N5 / /ut bfofF e]lG6«sndf k|j]z u5{ . bfofF e]lG6«sn v'DrFbf 6«fOsl:k8 

eNe aGb x'G5 ;Fu;Fu} kNdf]lgs eNe v'N5 . kNdf]lgs eNe x'Fb} /ut kNdf]g/L wdgLdf k|j]z 

u5{ . kNdf]g/L wdgLåf/f kmf]S;f]df k'U5 . kmf]S;f]df sfa{g8fOcS;fO8 / clS;hgsf] ;f6km]/ 

eO;s]kl5 z'4 /ut kNdf]g/L lz/fåf/f d'6'sf] afofF cl/sndf cfpF5 . d'6'sf] afofF cl/sn 

v'DrFbf afOsl:k8 eNe v'N5 / /ut afofF e]lG6«sndf k|j]z u5{ . afofF e]lG6«sn v'DrFbf 

afOsl:k8 eNe aGb x'G5 ;Fu;Fu} Pcf]l6{s eNe v'N5 / /ut Pcf]6f{df k|j]z u5{ . Pcf]6f{af6 

z/L/sf cGo efux¿df hfG5 . 
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d'6'sf] cfGtl/s /Qm ;~rf/ b]vfpg] lrq 

lrq g+= 16.11 

/Qm rfk (Blood Pressure) 

wdgLsf leQfdf /utn] lbg] rfknfO{ /Qm rfk elgG5 . ha afofF e]lG6«sn v'Dr]/ /utnfO{ 

wdgLdf kDk u5{, wdgLsf] leQfdf rfk pTkGg x'G5 . /Qm gnLsf] cfsf/, k|jfx / /utsf] 

dfqf tyf d'6'n] kDk ubf{ pTkGg x'g] andf /Qmrfk lge{/ /xG5 . /Qmrfk gfKg kf/f] :tDe 

(Mercury column) sf] k|of]u ul/G5 . To;}n] o;sf] PsfO mmHg x'G5 . /Qm rfknfO{ b'O{j6f 

;+Vofdf b]vfOG5 . dflyNnf] txsf] ;+VofnfO{ l;:6f]lns rfk elgG5 . l;:6f]lns rfk d'6'sf] 

afofF e]lG6«sn v'Drbf pTkGg x'g] rfk xf] . /Qm rfksf] tNnf] txsf] ;+VofnfO{ 8fO:6f]lns 

rfk (Diastolic pressure) elgG5 . pQm rfk afofF e]lG6«sn oyfjt l:yltdf cfpFbf pTkGg 

x'G5 . jo:s dflg;df l;:6f]lns /Qm rfk 90 mmHg b]lv 130 mmHg  

x'G5 . To;}u/L 8fO:6f]lns rfk 60 mmHg b]lv 90 mmHg x'G5 . 

/Qm rfk gfKgsf nflu l:kmUdf]Dofgf] ld6/sf] k|of]u ul/G5 . dflg;sf] /Qm rfk p;sf] 

dfgl;s cj:yf, pd]/, lnË / zf/Ll/s rfndf lge{/ /xG5 . jo:s dflg;sf] /Qmrfk 

;/b/df 120/80 mmHg x'G5 . 120 mmHg l;:6f]lns /Qmrfk xf] eg] 80 mmHg 8fO:6f]lns 

/Qmrfk xf] . olb /Qmrfk 120/80 mmHg  eGbf dfly k'Uof] eg] pRr /Qmrfk elgG5 . 

120/80 mmHg  eGbf tn em¥of] eg] Go'g /Qmrfk elgG5 . 

pRr /Qmrfk (High Blood Pressure) 

olb /Qmrfk 140/90 mmHg  jf ;f]eGbf a9L eof] eg] pQm cj:yfnfO{ pRr /Qmrfk elgG5 

. pRr /Qmrfk x'Fbf lgDg nIf0fx¿ b]vf kb{5g\ M 

 6fpsf] b'Vg] 



 268  

 nfdf] Zjf; lng g;Sg] 

 gfsaf6 /ut cfpg] 

 kl;gf cfpg] / l;lyntf dx;'; x'g] 

 cg'xf/ /ftf] x'g] 

 lgb|f gnfUg] 

 cflQg] cflb . 

pRr /Qmrfk x'g'sf sf/0fx¿ M 

 zf/Ll/s cEof; gug{' 

 j+zf0f'ut ¿kdf pRr /Qmrfk b]vf kg{' 

 vfgfdf g'gsf] dfqf a9L x'g' 

 lg/Gt/ w'd|kfg / dWokfg ug{' 

 tf}n a9L x'g' 

 zf/Ll/s tyf dfgl;s tgfj x'g' 

 pd]/ rfln;eGbf dfly x'g' cflb . 

pRr /Qmrfkaf6 aRg] pkfox¿ 

pRr /Qmrfkn] ubf{ ljleGg zf/Ll/s tyf dfgl;s ;d:ofx¿ cfpF5g\ . To;}n] ;dod} Wofg 

lbP/ pRr /Qmrfk x'gaf6 aRg ;lsG5 . pRr /Qm rfkaf6 aRg] s]xL pkfox¿ lgDgfg';f/ 

5g\ M 

 b}lgs vfg] s'/fdf Wofg lbg'k5{ . lrNnf] kbfy{ / g'gsf] dfqf sd ePsf vfg]s'/fx¿ 

 vfg'k5{ . 

 w'd|kfg / dWokfg ug{' x'Fb}g . 

 ;Gt'lnt ef]hg vfg'k5{ . 

 b}lgs zf/Ll/s cEof;x¿ ug{'k5{ . 

 b}lgs of]u Wofg ug{'k5{ . 

 ;do ;dodf /Qmrfk k/LIf0f u/L ;fjwfgL ckgfpg'k5{ . 

 tgfj/lxt hLjg lhpg'k5{ . 
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 ljleGg dgf]/~hgfTds lj|mofsnfkdf efu lng'k5{ . 

d'6'sf] w8\sg (Heart beat) 

d'6'sf] df+;k]zLx¿df x'g] lgoldt / lg/Gt/ l/blds v'DrfO{ / km'sfOsf sf/0fn] dx;'; x'g] 

d'6'sf] 9's9's cfjfhnfO{ d'6'sf] w8\sg elgG5 . d'6'sf] w8\sg gfKgsf nflu :6]yf]:sf]k 

(Stethoscope) sf] k|of]u ul/G5 . Pp6f :j:y dflg;sf] d'6' Ps ldg]6df 60 b]lv 72 k6s 

w8\sG5 . 

dx'd]x (Diabetes) 

/utdf Un'sf]hsf] dfqf cfjZostf eGbf w]/} ePsf] cj:yfnfO{ dw'd]x elgG5 . z/L/df 

vfgfaf6 k|fKt Un'sf]hsf] Joj:yfkg / pkof]udf ;xof]u ug{] OG;'lng xdf{]gsf] sdL x'Fbf 

/utdf Un'sf]hsf] dfqf a9\5 . 

dw'd]x /f]usf nIf0fx¿ M 

 w]/} ltvf{ / ef]u nfUg] 

 l/+u6f nfUg] / a]nfa]nfdf a]xf]z x'g] 

 l5gl5gdf lk;fa nfUg] 

 cfFvf wldnf] x'Fb} hfg] 

 b'Anfpg], l5§} ysfg dx;'; x'g] 

 xft v'§f afpFl8g] / emdemdfpg] 

 3fp l56f] lgsf] gx'g] cflb . 

dw'd]x nfUgfsf sf/0fx¿ 

 OG;'lng xdf{]gsf] pTkfbgdf sdL x'g' 

 df]6f]kgf / c;lqmo hLjgz}nL 

 c;Gt'lnt ef]hg 

 vfgfdf w]/} dfqfdf lrNnf] kbfy{ / sfaf{]xfO8«]6 ;dfj]z x'g' 

 pd]/ rfln;eGbf dfly x'g' 

 j+zf0f'ut ¿kdf dw'd]x x'g' cflb . 

dw'd]x /f]uaf6 aRg] pkfox¿ M 

 xl/of] ;fu;AhL / kmnkm"n k|z:t dfqfdf vfg] 
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 lgoldt zf/Ll/s Jofofd ug{] 

 df]6f]kgf 36fpg] 

 ;lqmo hLjgz}nL ckgfpg] 

 tgfj/lxt hLjg hLpg] 

 laxfg kl;gf cfpg] u/L lx+8\g] 

 ;Gt'lnt ef]hg ug{] cflb . 

o'l/s Pl;8 (Unic Acid) 

Ko'l/g gfds of}lus /f;folgs k|ltlqmofåf/f 6'lqmP/ aGg] cDnnfO{ o'l/s Pl;8 elgG5 . 

Ko'l/gn] z/L/df k|f]l6g k|bfg u5{ . dfgj z/L/df o'l/s Pl;8 lduf{}nfdf pTkfbg x'G5 . 

o;n] ljiffQm kbfy{x¿nfO{ x6fpg'sf ;fy} /QmgnLsf] leqL efunfO{ ;'/lIft /fV5 . t/ 

z/L/df o'l/s Pl;8sf] dfqf pRr ePdf ljleGg ;d:of cfpF5g\ .  

pRr o'l/s Pl;8sf nIf0fx¿ M  

 z/L/df o'l;s Pl;8sf] dfqf ;fdfGo eGbf a9L x'g' 

 xf8 hf]gL{ b'Vg' 

 df+;k]zLsf] leqL efudf ulx/f] b'vfO x'g' 

 5fnf /ftf] x'g], ;'lGgg], kf]Ng] cflb 

 v'§fsf] a"9L cf}+nfsf] hf]gL{x¿df cTolws b'vfO{ x'g' 

 lx+8fO / rfndf ;d:of cfpg' cflb . 

pRr o'l/s Pl;8 x'g'sf sf/0fx¿ M 

 z/L/sf] lduf{}nfn] ztk|ltzt sfo{ ug{ g;s]/ o'l/s Pl;8sf] k|of]u / lg:sfzg x'g 

 g;Sg' 

 Ko'l/gsf] a9L pkfkrog (Metabolism) x'Fbf a9L dfqfdf o'l/s Pl;8 pTkfbg x'g' . 

 lduf{}nfdf pTkGg x'g] ljleGg /f]u tyf ;d:ofsf sf/0fn] . 

pRr o'l/s Pl;8af6 aRg] / lgoGq0f ug{] pkfox¿ M 

 lgoldt zf/Ll/s Jofofd ug{] 

 k6s k6s u/L k|z:t dfqfdf kfgL lkpg] 

 dWokfg / w'd|kfg gug{] 
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 a]lsª ;f]8fsf] k|of]u ugf{n] o'l/s Pl;8 36fpg ;lsG5 

 r]/Lx¿df PGyf];folgg gfds PlG8 clS;8]G6 x'g] ePsfn] o'l/s Pl;8 36fpg] dbt 

 u5{ 

 af];f]o'Qm /ftf] df;', ;d'b|L vfgf, u]8fu'8Lsf] ;]jg sd ug{] 

 Ko'l/g o'Qm vfg]s'/fx¿ sd vfg] cflb . 

;f/f+z 

1. /Qm ;~rf/ k|0ffnLsf] dfWodaf6 z/L/df cfjZos kf]ifs tTjx¿, OGhfOd, xdf{]g, 

 UofF;x¿ tyf cgfjZos kbfy{x¿ z/L/sf] Ps efuaf6 csf{] efudf k'U5g\ . 

2. /Qm ;~rf/ k|0ffnL /ut, d'6' / /Qm gnLx¿ ldn]/ ag]sf] x'G5 . 

3. /utdf 55 % KnfHdf / 45 % /Qmsf]ifx¿ ldn]/ ag]sf] x'G5 . /ftf /Qmsf]if, ;]tf 

 /Qmsf]if / Kn]6n]6\; u/L ltg lsl;dsf /Qmsf]if /utdf x'G5g\ . 

4. /ftf /Qm sf]ifdf x'g] x]df]Unf]lag lkUd]G6n] clS;hg / sfa{g8fOcS;fO8sf] cf];f/k;f/ 

 u5{g\ . 

5= /utdf x]df]Unf]lagsf] sdL ePdf /Qm cNktf x'G5 . 

6= ;]tf /Qm sf]ifx¿ clgoldt cfsf/sf / Go'lSno; ePsf /Qm sf]if x'g\ . logLx¿n] 

 z/L/df ;+qmd0f ug{] ls6f0f'x¿;Fu n8]/ z/L/nfO{ /f]u nfUgaf6 arfpF5g\ . 

7=  ;]tf /Qm sf]ifsf] ;+Vof clt g} j[l4 ePdf /Qm SofG;/ cyjf No's]ldof x'G5 .  

8. Kn]6n]6\; clt g} ;"Id /Qm sf]if x'g\ logLx¿n] /ut hDg d2t u5{g\ . logLx¿sf] 

 sdL ePdf x]df]lkmlnof x'G5 . 

9= d'6' sfl8{ofs df+;k]zLaf6 ag]sf] x'G5 . of] ;f]nL cfsf/sf] cË xf] / of] /Qm ;~rf/ 

 k|0ffnLsf] s]Gb| xf] . 

10= dfgj d'6'df rf/j6f sf]7f / rf/j6f eNex¿ x'G5g\ . 

11= kNdf]g/L wdgLn] cz'4 /ut d'6'af6 kmf]S;f]df nfG5 eg] kNdf]g/L lz/fn] z'4 /ut 

 kmf]S;f]af6 d'6'df nfG5 . 

12= l;:6lds /Qm ;~rf/ / kNdf]g/L /Qm ;~rf/ u/L /Qm ;~rf/sf b'O{ efux¿ 5g\ . 

13= /utn] wdgLsf] leQfdf lbg] rfknfO{ /Qmrfk elgG5 . /Qmrfk gfKg l:kmUdf]Dofgf] 

 ld6/sf] k|of]u ul/G5 .  

14= OG;'nLg xdf{]gsf] sdLn] /utdf Un'sf]hsf] dfqf a9\g'nfO{ dw'd]x elgG5 .  
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cEof; 

1. tnsf ax'j}slNks k|Zgx¿sf] ;xL pQ/ 5fg]/ n]Vg'xf];\ . 

 -s_  Go'lSno; gx'g] /Qm sf]if s'g xf] < 

  (i) Go'6«f]lkmn    (ii) lnDkmf];fO6   

  (iii) df]gf];fO6   (iv) Kn]6n]6\; 

 -v_  /utdf x]df]Unf]lagsf] sdL ePdf s'g /f]u nfU5 < 

  (i) dw'd]x    (ii) x]df]lkmlnof   

  (iii) /Qm cNktf   (iv) No's]ldof 

 -u_  dfgj d'6'df sltj6f eNex¿ x'G5g\ < 

  (i)  2   (ii)  3   (iii) 4   (iv) 5  

 -3_  s'g /Qm gnLn] z'4 /ut kmf]S;f]af6 d'6';Dd NofpF5 < 

  (i) kNdf]gnL wdgL   (ii) kNdf]g/L lz/f 

  (iii) Pcf]6f{    (iv) ;'k]l/o/ e]gfsfef 

 -ª_  d'6'sf] s'g sf]7f v'DrFbf wdgLdf l;:6f]lns /Qm rfk dx;'; x'G5 < 

  (i) bfofF cl/sn   (ii) bfofF e]lG6«sn 

  (iii) afofF cl/sn   (iv) afofF e]lG6«sn 

2= leGgtf n]Vg'xf];\ . 

 -s_ RBC / WBC   -v_ cl/sn / e]lG6«sn  -u_ wdgL / lz/f 

 -3_ kNdf]g/L /Qm ;~rf/ / l;:6lds /Qm ;~rf/ 

 -ª_ l;:6f]lns /Qm ;~rf/ / 8fO:6f]lns /Qm ;~rf/ 

3=  sf/0f lbg'xf];\ . 

 -s_  /ut /ftf] x'G5 . 

 -v_  WBC nfO{ z/L/sf ;]gf elgG5 . 

 -u_ cl/snsf] eGbf e]lG6«snx¿sf] leQf afSnf] df+;k]zLaf6 ag]sf] x'G5 . 

 -3_  bfofF e]lG6«snsf] eGbf afofF e]lG6«snsf] leQf afSnf] x'G5 . 

 -ª_  wdgLdf eNe x'Fb}g t/ lz/fdf eNe x'G5 . 
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 -r_  /Qm cNktf ePsf] dflg; s]xL l5g lx+8\bf g} yfS5 . 

 -5_  wdgLx¿ df+;k]zLleq blaP/ /x]sf x'G5g\ eg] lz/fx¿ z/L/sf] aflx/L ;txd}  

  x'G5g\ . 

 -h_  lxdfnL If]qdf a:g] dflg;x¿sf] ufnf /ftf /ftf x'G5g\ . 

4.  tnsf k|Zgx¿sf] pQ/ n]Vg'xf];\ . 

 -s_  /Qm ;~rf/ k|0ffnL s]nfO{ elgG5 < o;sf d'Vo efux¿sf] gfd n]Vg'xf];\ . 

 -v_  /utsf] ;+/rgf n]vL o;sf d'Vo sfo{x¿ n]Vg'xf];\ . 

 -u_  /Qm cNktf s]nfO{ elgG5 < 

 -3_  /Qm rfk s]nfO{ elgG5 < Pp6f dflg;sf] /Qm rfk 130/90 mmHg 5 eGgfn]  

  s] a'lemG5 < 

 -ª_  /Qm rfk gfKg s'g pks/0fsf] k|of]u ul/G5 < 

 -r_  dw'd]x eg]sf] s] xf] < o;sf nIf0f / aRg] pkfox¿ n]Vg'xf];\ . 

 -5_  pRr /Qm rfksf c;/ / aRg] pkfox¿ n]Vg'xf];\ . 

 -h_  d'6'sf] cfGtl/s agf]6sf] lrq;lxt JofVof ug{'xf];\ . 

 -em_  dfgj z/L/df x'g] /Qm ;~rf/sf] lrq;lxt JofVof ug{'xf];\ . 

 -`_  o'l/s Pl;8af6 aRg] pkfox¿ n]Vg'xf];\ . 

5. ;kmf gfdflÍt lrq sf]g{'xf];\ . 

 -s_  d'6'sf] aflx/L agf]6   

 -v_  d'6'sf] leqL agf]6 

 -u_  wdgL, lz/f / s]lifsf 

 -3_  kNdf]g/L /Qm ;~rf/ 

 -ª_  l;:6lds /Qm ;~rf/ . 
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;a} hLjx¿ ;w}+el/ afFRb}gg\ . hLjx¿n] cfkm"h:t} ;Gtfg pTkfbg u5{g\ . o;/L hLjx¿sf 

;Gtfg pgLx¿ h:t} x'g'sf] /x:o s] xf]nf < o;/L hLjx¿df ePsf u'0fx¿ Ps k':tfaf6 

csf]{ k':tfdf s;/L x:tfGt/0f x'G5 xf]nf <  

;a} hLjx¿sf ;Gtfgx¿ ltgLx¿ h:t} x'gsf nflu hLjx¿df ePsf u'0fx¿nfO{ ltgLx¿sf 

;Gtfgx¿df x:tfGt/0f ug{sf nflu sf]ifdf ljz]if lsl;dsf TofGb|fx¿ x'G5g\ . tL TofGb|fx¿ 

Ps k':tfaf6 csf{] k':tfdf ;5{g\ / hLjdf ePsf u'0fx¿ klg ;f5{g\ .  

sf]ifsf] Go'lSno;df /x]sf ljz]if lsl;dsf TofGb|fx¿ h;n] j+zf0f'ut u'0fx¿nfO{ Ps 

k':tfaf6 csf]{ k':tfdf x:tfGt/0f u5{g\ . ltgLx¿nfO{ qmf]df]hf]d elgG5 . qmf]df]hf]dn] 

j+zf0f'ut u'0fx¿ ;fg{] eP tfklg jftfj/0fLo k|efjsf] sf/0f ;fy} cGo ljleGg sf/s 

tTjx¿sf] k|efjn] Pp6} :kL;Lhdf kg{] hLjx¿ klg ;a} p:t} x'Fb}gg\ . qmf]df]hf]dn] hLjx¿sf 

u'0fx¿ lgwf{/0f u5{ . ;hLjx¿sf u'0f ltgLx¿df ePsf qmf]df]hf]dsf] ;+Vofdf lge{/ /xG5 . 

qmf]df]hf]dsf] ;+Vofdf 36a9 ePdf ljleGg k|sf/sf qmf]df]hf]d l8:c8{/ eO{ hLjg k4ltdf 

gsf/fTds c;/ k5{ . 

qmf]df]hf]d (Chromosome) 

hGt' tyf jg:kltsf]ifsf] dfOqmf]:sf]kåf/f cjnf]sg u¥of}+ eg] Go'lSno;leq dl;gf 

TofGb|fx¿sf] hfnf] b]lvG5 . To;nfO{ qmf]dfl6g kmfOa/ elgG5 . sf]if ljefhgsf] ;dodf pQm 

qmf]dfl6g kmfOa/x¿ l/jg h:tf] df]6f] / k|i6;Fu b]lvG5, h;nfO{ qmf]df]hf]d elgG5 . 

qmf]df]hf]d DNA / k|f]l6g ldn]/ ag]sf] x'G5 . qmf]df]hf]ddf y'k|} j+zf0f'x¿ x'G5g\ . k|To]s 

j+zf0f'n] Ps ljz]if u'0f hfx]/ u5{ . j+zf0f' qmf]df]hf]ddf /x]sf] DNA sf] ;fgf] c+z xf] . 

qmf]df]hf]ddf d'Vo b'O{ efux¿ x'G5g\ . tL x'g\ M sf]dfl68 / ;]G6«f]ldo/ . 

/]lKns]6]8 qmf]df]hf]ddf /x]sf b'O{j6f p:t} TofGb|fx¿nfO{ qmf]dfl68 elgG5 . qmf]df]hf]ddf /x]sf] 

ufF7f] h:tf] ;+/rgfnfO{ ;]G6«f]ldo/ elgG5 . 

j|mf]df]hf]d / lnª\u lgwf{/0f  
(Chromosome and Sex determination) 

ljlzi6 p2]Zo (Specific Objectives) 

o; kf7sf] cGTodf lzIffyL{x¿ lgDg s'/fdf ;Ifd x'g'x'g]5 M 

-s_  qmf]df]hf]dsf] kl/ro lbg 

-v_  lnª\u lgwf{/0f ug]{ k|lqmof atfpg 

 

kf7 

!& 
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qmf]df]hf]dsf] ;]G6«f]ldo/ / qmf]dfl68x¿ :ki6 b]lvg] lrq 

lrq g+= 17.1 

 

qmf]df]hf]ddf x'g] ;]G6«f]ldo/sf] :yfgsf] cfwf/df qmf]df]hf]dsf k|sf/x¿ M 

d]6f;]lG6«s qmf]df]hf]d (Metacentric Chromosome) 

;]G6«f]ldo/ qmf]df]hf]dsf] aLrdf /x]sf] / o;sf kfv'/f (arms)  

a/fa/ x'g] qmf]df]hf]dnfO{ d]6f;]lG6«s qmf]df]hf]d elgG5 . 

                              

 

       d]6f;]lG6«s qmf]df]hf]d 

       lrq g+= 17.2 

;a d]6f;]lG6«s qmf]df]hf]d (Sub Metacentric chromosome) 

qmf]df]hf]ddf ;]G6«f]ldo/ aLreGbf s]xL 5]plt/ /x]sf] 5 eg] To;nfO{ ;a d]6f;]lG6«s 

qmf]df]hf]d elgG5 . o;df Pp6f kfv'/f csf{]eGbf s]xL nfdf] x'G5 . 

                               

 

 

 

;ad]6f;]lG6«s qmf]df]hf]d 

lrq g+= 17.3 
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Pj|mf];]lG6«s j|mf]df]hf]d (Acrocentric chromosome) 

Pj|mf];]lG6«s j|mf]df]hf]ddf ;]G6«f]ldo/ w]/} 5]plt/ /x]/ Pp6f  

kfv'/f w]/} nfdf] / Pp6f kfv'/f w]/} 5f]6f] x'G5 .  

       

      Pj|mf];]lG6«s j|mf]df]hf]d 

      lrq g+= 17.4 

l6nf];]lG6«s qmf]df]hf]d (Telocentric chromosome) 

;]G6«f]ldo/ Pp6f 5]pdf /x]sf] qmf]df]hf]dnfO{ l6nf];]lG6«s  

qmf]df]hf]d elgG5 . o;df Pp6f dfq} kfv'/f] x'G5 . 

                                    

                         l6nf];]lG6«s qmf]df]hf]d 

       lrq g+= 17.5 

sfdsf cfwf/df qmf]df]hf]dsf] k|sf/ 

sfdsf cfwf/df qmf]df]hf]d b'O{ lsl;dsf x'G5g\ . tL x'g\ M c6f]hf]d (Autosome) / ;]S; 

qmf]df]hf]d (Sex chromosome) .  

c6f]hf]d (Autosome) M z/L/sf] ;Dk"0f{ agf]6sf u'0fx¿ hfx]/ ug{] qmf]df]hf]dx¿nfO{ c6f]hf]d 

elgG5 . logLx¿nfO{ ;f]dfl6s (Somatic) qmf]df]hf]d klg elgG5 .  

;]S; qmf]df]hf]d (Sex chromosome) M hLjsf] lnª\u lgwf{/0f ug{] qmf]df]hf]dnfO{ ;]S; 

qmf]df]hf]d elgG5 . o;nfO{ x]6]/f]hf]d (Heterosome) klg elgG5 . 

qmf]df]hf]dsf] ;+Vof (Number of chromosome) 

hLjx¿sf] sf]ifdf kfOg] qmf]df]hf]dsf] ;+Vof lglZrt x'G5 . ljleGg k|hfltsf hLjx¿df 

qmf]df]hf]dsf] ;+Vof km/s km/s x'G5 . h:t} M dflg;df 46 j6f qmf]df]hf]d x'G5g\ eg] 

uf]l/Nnfdf 48 j6f qmf]df]hf]d x'G5g\ . qmf]df]hf]dsf] ;+Vof pNn]v ubf{ ;fdfGotofM hf]8fdf 

pNn]v ul/G5 . h:t} M dflg;df 23 hf]8f qmf]df]hf]d x'G5g\ . o;/L pNn]v ug{'sf] p2]Zo 

dflg;df /x]sf] qmf]df]hf]dx¿ dWo] Ps ;]6 -23 j6f_ qmf]df]hf]d a'afaf6 / csf{] Ps ;]6 -23 

j6f_ qmf]df]hf]d cfdfaf6 cfPsf x'G5g\ egL b]vfpg' xf] . ;fdfGotof hLjx¿sf] ;f]dfl6s 

sf]ifdf @ ;]6 qmf]df]hf]dx¿ x'G5g\ . To;nfO{ l8Knf]O8 elgG5 . Uofd]6x¿df Ps ;]6 

qmf]df]hf]d x'G5g\ To;nfO{ x\ofKnf]O8 elgG5 . h:t} M dflg;sf] ;f]dfl6s sf]ifdf 46 (2×23) 
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qmf]df]hf]d x'G5g\ . of] l8Knf]O8 xf] . dflg;sf] cf]ed / z'qmls6df 23 (1×23) j6f dfq 

qmf]df]hf]d x'G5g\ . of] x\ofKnf]O8 xf] . 

s]xL hGt' tyf jg:klt sf]ifdf kfOg] qmf]df]hf]dsf] ;+Vof M 

1. dflg; — 46 -23 hf]8f_ 

 2. 9';L — 2 -1 hf]8f_ 

3. lemFuf —12-6 hf]8f_ 

4= Eofu'tf] — 26 -13 hf]8f_ 

5. s's'/ —78(39 hf]8f_ 

6= pv' —80(40 hf]8f_ 

7= afFb/ — 42(21 hf]8f_ 

8= s]/fp —14(7 hf]8f_ 

9= uf]l/Nnf —48(24 hf]8f_ 

10. Kofh —16(8 hf]8f_ 

11. ;Nnf —24(12 hf]8f_ 

lnË lgwf{/0f (Sex Determination) 

hLjx¿sf] qmf]df]hf]ddf /x]sf] j+zf0f'x¿sf] sf/0fn] hLjsf u'0fx¿ lgwf{/0f x'G5g\ . hLjdf 

;]S; qmf]df]hf]ddf /x]sf j+zf0f'sf] sf/0fn] hLjsf] lnË efn] jf kf]yLdf 5'l§g'nfO{ lnË lgwf{/0f 

elgG5 . ;]S; qmf]df]hf]dn] gofF ;Gtltdf lnË lgwf{/0f ub{5 . 

dflg;sf] z/L/df 23 hf]8f qmf]df]hf]d x'G5g\ . h;dWo] 22 hf]8f c6f]hf]d x'G5g\ . h;n] 

z/L/sf u'0fx¿ lgwf{/0f u5{g\ . 1hf]8f ;]S; qmf]df]hf]d x'G5g\ h;n] hlGdg] ;Gtltsf] lnË 

lgwf{/0f u5{ . k'?ifsf] z/L/df X / Y u/L 1 hf]8f ;]S; qmf]df]hf]d x'G5g\ eg] :qLsf] z/L/df 

X / X u/L 1 hf]8f ;]S; qmf]df]hf]d x'G5g\ . k|hgg\sf] pd]/df k'?if / :qLsf] z/L/df /x]sf 

l8Knf]O8 (2n = 2 × 23) k|hgg\ sf]if ldof]l;; sf]if ljefhg eP/ x\ofKnf]O8 (n = 23) 

Uofd]6x¿ aG5g\ . k'?if k|hgg\ sf]ifdf (44 + XY) qmf]df]hf]d x'G5g\ . pQm sf]if ldof]l;; sf]if 

ljefhg x'Fbf (22 + X) / (22 + Y) qmf]df]hf]d ePsf z'qmls6x¿ pTkfbg x'G5g\ . :qL k|hgg\ 

sf]ifdf (44 + XX) qmf]df]hf]d x'G5g\ . pQm sf]if ldof]l;; sf]if ljefhg x'Fbf 22 + X 

qmf]df]hf]d ePsf cf]ed pTkfbg x'G5g\ . 22 + X qmf]df]hf]d ePsf] z'qmls6 cf]ed;Fu ldNof] 

eg] hGdg] ;GttL :qL lnË ePsf] cyjf 5f]/L x'G5 . olb 22 + Y qmf]df]hf]d ePsf] z'qmls6 

cf]ed;Fu ldnL uef{wfg eof] eg] hGdg] ;GttL k'?if cyjf 5f]/f x'G5 . k'?ifdf pTkfbg x'g] 
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z'qmls6x¿ 50 % X qmf]df]hf]d ePsf / 50 % Y qmf]df]hf]d ePsf x'gfn] uef{wfg k|lj|mofdf 

5f]/f jf 5f]/L aGg] ;Defjgf 50 % x'G5 . 

 

 

qmf]df]hf]dn l8:c8{/ (Chromosomal disorder) 

dflg;sf] z/L/df /x]sf ;f]dfl6s qmf]df]hf]dx¿df cGbfhL 20,000 hlt j+zf0f'x¿ x'G5g\ . oL 

j+zf0f'x¿ lgoldt ¿kdf /]KnLs];g eP/ p:t} c¿ j+zf0f'x¿ aGg], 5'l§g] / Pp6f j+zaf6 

csf{] a+zdf ;g{] u5{g\ . o;/L ;g{] qmddf slxn]sflxF q'l6 x'g uO{ z/L/df s]xL l8:c8{/x¿ 

b]lvG5g\ . pQm l8:c8{/nfO{ qmf]df]hf]dn l8:c8{/ (Chromosomal disorder) elgG5 . 

dflg;sf] z/L/df 23 hf]8f qmf]df]hf]x¿ x'G5g\ . dflg;sf] z/L/df qmf]df]hf]d ;+Vofsf] 36a8 

x'Fbf jf qmf]df]hf]ddf c;fdfGo ldng x'Fbf qmf]df]hf]dn l8:c8{/ x'G5 . 

qmf]df]hf]d jf qmf]df]hf]ddf ePsf j+zf0f'x¿ km]/abn ePsf] cj:yfdf xfd|f] z/L/df w]/} 

lsl;dsf l8:c8{/ cfpg ;S5g\ . tL ljleGg lsl;dsf l8:c8{/x¿ dWo] x]df]lkmlnof klg Ps 

lsl;dsf] n}lËs /f]u xf] h'g k'?ifnfO{ dfq b]lvG5 . 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 . of] /f]u j+zf0f'ut /f]u xf] h'g 

afa'cfdfaf6 ;Gtltx¿df ;/]/ hfG5 . 
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s]xL j|mf]df]hf]dn l8:c8{/ M 

8fpg l;G8«f]d (Down's symdrome) 

8fpg l;G8«f]d c6f]hf]dn l8:c8{/ xf] . of] l8:c8{/sf] d'Vo sf/0f PSsfO;f}+ qmf]df]hf]d 

hf]8Ldf cltl/Qm qmf]df]hf]d ylkg' xf] . 8fpg l;G8«f]d l8:c8{/ ;a}eGbf klxn] JofVof ug{] 

JolQm nfË8g 8fpg (Langdon Down) x'g\ . pgs} gfdaf6 of] l8:c8{/sf] gfd 8fpG; 

l;G8«f]d (Down's syndrome)  /x]sf] xf] . 

8fpg l;G8«f]dsf nIf0fx¿ M 

 xf]rf] sb (Short statured) 

 ;fgf] uf]nf] 6fpsf] 

 lr/f k/]sf] lha|f] (Furrow tongue) 

 cfwf v'n]sf] d'v 

 lqmh (Crease) ;lxtsf] afSnf] xTs]nf 

 zf/Ll/s, dfgl;s / dgf]j}1flgs j[l4 l9nf] x'g] 

 d'6'df ;d:of x'g] 

 cfo' 5f]6f] x'g] cflb . 

Sn]gfOkm]N6/ l;G8«f]d (Klinefelter's Syndrome) 

of] Pp6f ;]S; qmf]df]hf]dn l8:c8{/ xf] . of] l8:c8{/ ;]S; qmf]df]hf]dsf] ;+Vofdf j[l4 x'gfn] 

x'G5 . of] l;G8«f]d x'g] JolQmdf 47 j6f qmf]df]hf]dx¿ x'G5g\ . logLx¿sf] Sofl/of]6fOk 

(Karyotype) (47, XXY) x'G5 . o;nfO{ (44 + XXY) klg n]lvG5 . of] l;G8«f]d x'g] aRrf 

k'?ifsf] ¿kdf hGdG5 . of] l;G8«f]dsf] ;a}eGbf klxn] klxrfg ug{] JolQm 8f= x\of/L 

Sn]gfOkm]N6/ x'g\ . pgs} gfdaf6 of] l;G8«f]dsf] gfd /flvPsf] xf] . 

                                     Sn]gfOkm]N6/ l;G8«f]d 

      lrq g+= 17.7                    

8fpg l;G8«f]d 
lrq g+= 17.6 
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Sn]gfOkm]N6/ l;G8«f]dsf] nIf0fx¿ M 

 cljsl;t uf]gf8x¿ 

 z'qmls6 pTkfbg ug{ g;Sgfn] gk'ª\;s x'G5g\ . 

 :tgx¿sf] cfsf/ dlxnfdf h:t} a9\g] 

 dfgl;s ckfËtf x'g ;Sg] 

 sb cUnf], s'dsf] efu ;fF3'/f] x'g] 

 bf/L h'Fuf sd cfpg] / :tgx¿ 7"nf x'g] x'Fbf :qL h:t} b]lvG5g\ . 

6g{;{ l;G8«f]d (Turner's Syndrome) 

of] Ps lsl;dsf] ;]S; qmf]df]hf]dn l8:c8{/ xf] . of] l8:c8{/ :qLdf b]lvG5 . :qLdf x'g'kg{] 

;]S; qmf]df]hf]d dWo] Pp6f X qmf]df]hf]dsf] sdL x'gfn] of] l;G8«f]d b]lvG5 . of] l;G8«f]d ePsf 

:qLdf hDdf 45 j6f (44 + XO) qmf]df]hf]d x'G5g\ . 

 

6g{;{ l;G8«f]d 

lrq g+= 17.8 

6g{;{ l;G8«f]dsf nIf0fx¿ 

 cljsl;t :tg, cf]e/L / uef{zo (Uterus) 

 k|f]h]:6«f]g / cf]O:6«f]h]g xdf{]gsf] pTkfbgdf sdL 

 cljsl;t xf8x¿n] ubf{ xf]rf] sb  

 gk'ª\;s  

 d'6'df ;d:of / pRr /Qm rfk 

 km'lNnPsf xft v'§f cflb . 
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;f/f+z 

1. sf]ifsf] Go'lSno;df /x]sf dl;gf TofGb|fx¿ h;n] j+zf0f'ut u'0fx¿ Ps j+zaf6 csf{] 

 j+zdf ;f5{g\ . ltgLx¿nfO{ qmf]df]hf]d elgG5 . 

 2. qmf]df]hf]d DNA / k|f]l6g ldn]/ ag]sf] x'G5 . 

3. j+zf0f' qmf]df]hf]ddf /x]sf] ;a}eGbf ;fgf] c+z xf] h;n] hLjdf Pp6f ljz]if u'0f hfx]/ 

 u5{ . 

4.= hLjx¿sf] sf]ifdf c6f]hf]d / ;]S; qmf]df]hf]d u/L b'O{ lsl;dsf qmf]df]hf]d x'G5g\ . 

5. ;]S; qmf]df]hf]dn] hLjx¿sf] lnË lgwf{/0f u5{g\ . 

6. dflg;sf] z/L/df 22 hf]8f c6f]hf]d / 1 hf]8f ;]S; qmf]df]hf]d x'G5g\ . 

7. uef{wfgsf] ;dodf X qmf]df]hf]d ePsf] z'qmls6 / kf]yL Uofd]6aLr ;+of]hg ePdf 

 5f]/L x'G5 . Y qmf]df]hf]d ePsf] z'qmls6 / kf]yL Uofd]6aLr ;+of]hg ePdf 5f]/f x'G5 . 

8. ;]G6«f]ldo/sf] cj:yfcg';f/ qmf]df]hf]d rf/ lsl;dsf x'G5g\ . tL x'g\ M d]6f;]lG6«s 

 qmf]df]hf]d, ;ad]6f;]lG6«s qmf]df]hf]d, Pqmf];]lG6«s qmf]df]hf]d / l6nf];]lG6«s qmf]df]hf]d 

 cflb . 

9.= x]df]lkmlnof k'?ifdf dfq b]lvg] n}lËs /f]u xf] .  

10 qmf]df]hf]dsf] ;+Vofdf 36a9 x'Fbf qmf]df]hf]dn l8:c8{/ x'G5 . 

cEof; 

1. tnsf ax'j}slNks k|Zgx¿sf] ;xL pQ/ 5fg]/ n]Vg'xf];\ . 

 -s_  dflg;df slt hf]8f ;]S; qmf]df]hf]d x'G5g\ <  

  (i) 1 hf]8f    (ii) 22hf]8f 

  (iii) 23 hf]8f   (iv) 46 hf]8f 

 -v_  qmf]df]hf]d s] s] ldn]/ ag]sf] x'G5 < 

  (i) DNA / RNA   (ii) DNA / sfaf{]xfO8«]6 

  (iii) DNA / k|f]l6g   (iv) RNA / k|f]l6g 

 -u_  ;]S; qmf]df]hf]dsf] d'Vo sfo{ s] xf] < 

  (i) ;f]dfl6s u'0f lgwf{/0f ug{]  (ii)  lnË lgwf{/0f ug{] 

  (iii) k|hgg\ Ifdtf a9fpg]  (iv) cfFvfsf] agf]6 lgwf{/0f ug{]  
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 -3_  j+zf0f'ut u'0f ;fg{] qmf]df]hf]dsf] ;a}eGbf ;fgf] PsfOnfO{ s] elgG5 < 

  (i) DNA   (ii) qmf]dfl68      (iii) ;]G6«f]ldo/ (iv) j+zf0f' 

2. leGgtf n]Vg'xf];\ . 

 -s_  c6f]hf]d / ;]S; qmf]df]hf]d 

 -v_  d]6f;]lG6«s qmf]df]hf]d / l6nf];]lG6«s qmf]df]hf]d  

 -u_  Sn]gfOlkmN6/ l;G8«f]d / 6g{;{ l;G8«f]d 

 -3_  x\ofKnf]O8 / l8Knf]O8 

3. sf/0f lbg'xf];\ . 

 -s_  ;GttLx¿df a'af cfdf h:t} u'0fx¿ x'G5g\ . 

 -v_  lnË lgwf{/0fdf k'?ifsf] d'Vo e"ldsf x'G5 . 

 -u_  k'?ifdf X / Y b'j} vfnsf ;]S; qmf]df]hf]d eP tfklg s;}nfO{ 5f]/Ldfq t  

  s;}nfO{ 5f]/fdfq hGdG5g\ . lsg < 

4. tnsf k|Zgx¿sf] pQ/ n]Vg'xf];\ . 

-s_  j+zf0f' s]nfO{ elgG5 < o;sf] sfo{ n]Vg'xf];\ . 

-v_  qmf]df]hf]d s]nfO{ elgG5 < of] sxfF kfOG5 < 

-u_  dflg;df s;/L lnË lgwf{/0f x'G5 < rf6{;lxt JofVof ug{'xf];\ . 

-3_  Pshf]8L bDkQLsf] 3 hgf 5f]/fx¿ dfq hlGdP . k'?ifsf] c08sf]ifaf6 Y 

 qmf]df]hf]d ePsf z'qmls6 dfq pTkfbg ePsf xf]nfg t < :ki6 kfg{'xf];\ . 

-ª_  qmf]df]hf]dn l8:c8{/ s]nfO{ elgG5 < 

5. lrq sf]g{'xf];\ . 

 -s_ d]6f;]lG6«s qmf]df]hf]d         -v_ l6nf];]lG6«s qmf]df]hf]d  
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xfd|f] j/k/ kfOg] hLjx¿ ;bfsf nflu afFrL /xFb}gg\ . x/]s hLj lglZrt ;do;Dd dfq 

afFR5g\ . t/ klg hLjx¿sf] ;+Vof lbgfg'lbg al9/x]sf] x'G5 . of] s;/L x'G5 < xfdLx¿n] xfd|f] 

j/k/sf hLjx¿n] ;Gtfg pTkfbg u/]sf] t b]lv/x]sf 5f}+ . k|To]s ;hLjdf ;Gtfgf]Tkfbg ug{] 

Ifdtf x'G5 . cfcfkm\gf] hfltnfO{ lg/Gt/tf lbgsf] nflu cfkm"h:t} ;Gtfgx¿ hGdfpg] u5{g\ . 

o;/L cfkm"h:t} ;Gtfg hGdfpg] k|lj|mofnfO{ k|hgg\ elgG5 . k|hgg ljleGg lsl;daf6 x'G5 . 

jg:klt / hgfj/x¿n] cd}y'lgs / d}y'lgs ljlwaf6 k|hgg\ u5{g\ . 

cd}y'lgs k|hgg\ 

efn] / kf]yL Uofd]6sf] ldngljgf s'g} Ps dfp hLjsf] z/L/sf] s'g} efuaf6 gofF ;Gtfgx¿ 

pTkfbg ug{] k|lj|mofnfO{ cd}y'lgs k|hgg elgG5 . o; k|lj|mofaf6 pTkflbt ;Gtfgx¿ dfp 

h:t} x'G5g\ . 

cd}y'lgs k|hgg\sf ljz]iftfx¿ 

 o:tf] k|hgg \df efn] / kf]yLsf] cfjZostf kb{}g s'g} Pp6f dfpaf6 gofF ;Gtfg 

 pTkfbg x'G5 . 

 o; k|lj|mofaf6 pTkflbt ;Gtfgx¿ dfp h:t} x'G5g\ . 

 o; k|lj|mofaf6 ;Gtfg pTkfbg l56f] x'G5 . Ps} k6sdf w]/} ;Gtfgx¿ pTkfbg ug{ 

 ;lsG5 . 

 of] k|hgg\ ljlwdf dfO6f]l;; sf]if ljefhg x'G5 . 

cd}y'lgs k|hgg\sf k|sf/x¿ 

la?jf / hgfj/x¿df ljleGg tl/sfaf6 cd}y'lgs k|hgg x'G5 . ltdWo] s]xL ljlwx¿ 

lgDgfg';f/ 5g\ M 

1=  lkm;g (Fission) 

cd}y'lgs / d}y'lgs k|hgg\ 
Asexual and Sexual Reproduction 

ljlzi6 p2]Zo (Specific Objectives) 

o; kf7sf] cGTodf lzIffyL{x¿ lgDg s'/fdf ;Ifd x'g'x'g]5 M 

-s_  la?jf / hgfj/df x'g] cd}y'lgs k|hgg\ lqmof pbfx/0f ;lxt  j0f{g ug{  

-v_  lj?jf / hgfj/df x'g] d}y'lgs k|hgg\ lqmof j0f{g ug{ 

kf7 

!* 
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2=  al8ª (Budding) 

3=  :kf]?n];g (Sporulation) 

4=  ˆ|ofUd]G6];g (Fragmentation and Regeneration) 

5=  e]lh6]l6e k|f]kf]u];g (Vegetative propagation) 

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 . ;Gtfg sf]ifsf] ;+Vofsf] cfwf/df afOg/L lkm;g / dlN6kn lkm;g u/L b'O{ lsl;dsf 

lkm;gx¿ hLjx¿df b]lvG5 .  

afOg/L lkm;g (Binary fission) 

Pp6f dfp sf]if ljefhg eO{ b'O{j6f ;Gtlt sf]ifx¿ aGg] k|lj|mofnfO{ afOg/L lkm;g elgG5 . 

o; lsl;dsf] cd}y'lgs k|hgg\ Ps sf]ifLo hLjx¿df b]lvG5 . h:t} M cldaf, Kof/fd]l;od 

o'UnLgf, SnfdfO8f]df]g;, 8fOP6d cflb . 

                                 

cldjfdf afOg/L lkm;g 

lrq g+= 18.1 

dlN6kn lkm;g (Multiple fission) 

Pp6f dfp sf]if ljefhg eP/ b'O{j6f eGbf w]/} ;Gtlt sf]ifx¿ aGg] k|lj|mofnfO{ dlN6kn 

lkm;g elgG5 . ;fdfGotof k|lts"n cj:yfdf hLjx¿df o; lsl;dsf cd}y'lgs k|hgg\ 

b]lvG5 . KnfHdf]l8od, SnfdfO8f]df]g;, cldjf cflbdf k|lts'n cj:yfdf dlN6kn lkm;g  

x'G5 . 
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                               Error! 

 

 

 

KnfHdf]l8oddf dlN6kn lkm;g 

lrq g+= 18.2 

al8ª (Budding) 

o; k|lj|mofdf hLjx¿sf] z/L/sf] s'g} efu jf sf]ifaf6 6';f knfpF5 . pQm 6';fx¿ j[l4 eO{ 

dfpaf6 5'l§P/ gofF ;Gtfg pTkfbg x'G5g\ . o; k|lj|mofnfO{ al8ª elgG5 . o; lsl;dsf] 

k|hgg lo:6, xfO8«f cflbdf b]lvG5 . 

  

xfO8«f / lo:6df al8ª ePsf] 

lrq g+= 18.3 

:kf]?n];g (Sporulation) 

ljhf0f'x¿ (Spores) af6 gofF hLj pTkfbg x'g] k|lj|mofnfO{ :kf]?n];g elgG5 . o; lsl;dsf] 

cd}y'lgs k|hgg\ ;fdfGotM km"n gkm'Ng] la?jfx¿df x'G5 . o;/L k|hgg\ x'g] la?jfx¿df 

:kf]/fGhLodsf] ljsf; x'G5 . pQm :kf]/fGhLoddf lahf0f'x¿sf] ljsf; x'G5 . :kf]/fGhLod 

km'6]/ lahf0f'x¿ df6f]df v:5g\ . pQm lahf0f'x¿sf] cª\s'/0f eP/ gofF la?jfx¿sf] ljsf; 

x'G5 . h:t} M d;, 9';L, Rofp, pGo" cflb . 

                                     

d;sf] :kf]/fGhLod / :kf]/ ;lxtsf] lrq 

lrq g+= 18.4 
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ˆ|>fU=]G6];g ? l?h]g]?];g (Fragmentation and Regeneration) 

dfp hLjsf] z/L/ ;fgf ;fgf 6'qmf eO{ pQm 6'qmfx¿n] cfkm"n] u'dfPsf] efu k'gM ljsf; u/L 

gofF hLj aGg] k|lj|mofnfO{ ˆ|ofUd]G6];g / l/h]g]/];g elgG5 . o; lsl;dsf] k|hgg\ 

:kfO/f]ufO/f, xfO8«f, Knfg]l/of, 6]kjd{, tf/fdf5f cflb . 

  

 

K@fg]l?>f=f x'g] ˆ|>fU=]G6];g ? l?h]g]?];g              :kfO/f]ufO/fdf x'g] ˆ |ofUd]G6];g 

lrq g+= 18.6 

e]lh6]l6e k|f]kfu];g (Vegetative propagation) 

la?jfsf e]lh6]l6e efux¿ h/f, 8fF7 / kftaf6 gofF la?jf pTkfbg ug{] k|lj|mofnfO{ 

e]lh6]l6e k|f]kfu];g elgG5 . 

h/fåf/f x'g] e]lh6]l6e k|f]kfu];g (Vegetative propagation by root) 

s]xL km"n km'Ng] la?jfx¿sf] h/fx¿ /f]k]/ gofF la?jf pTkfbg ug{ ;lsG5 . h:t} M ;s/v08, 

nfp/]km"n, k'lbgf cflb . 

 

;s/v08sf] h/faf6 la?jf lg:s]sf] 

lrq g+= 18.7 
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s]xL la?jfx¿sf] 8fF7sf] efu /f]k]/ gofF la?jf pTkfbg ug{ ;lsG5 . o; lsl;dsf] k|hgg 

nfO{ 8fF7åf/f x'g] e]lh6]l6e k|f]kfu];g elgG5 . h:t} M cfn', Kofh, pv', u'nfkm, cb'jf, n;'g 

cflb . 

   

cfn', lkF8fn', u'nfkmsf] la?jf pd|]sf] lrq 

lrq g+= 18.8 

kftåf/f x'g] e]lh6]l6e k|f]kfu];g (Vegetative propagation through leaf) 

s]xL la?jfx¿sf] kftaf6 gofF la?jfx¿ pTkfbg ug{ ;lsG5 . o;/L kftaf6 gofF la?jf 

pTkfbg ug{] k|lj|mofnfO{ kftåf/f x'g] e]lh6]l6e k|f]kfu];g elgG5 . h:t} M a|fof]kmfOnd, 

a]uf]lgof cflb . 

        

a]uf]lgof / a|fof]kmfOndsf] kftaf6 la?jfx¿ lg:s]sf] lrq 

lrq g+= 18.9 

e]lh6]l6e k|f]kfu];gaf6 x'g] kmfObfx¿ 

 o; ljlwaf6 g;{/Ldf Pp6f la?jfaf6 w]/} la?jf pdfg{ ;lsG5 . 

 /fd|f vfnsf lap gaGg] la?jfx¿df o; k|lj|mofaf6 gofF la?jfx¿ pTkfbg ug{ 

 ;lsG5 . h:t} M s]/f, pv', u'nfkm, cfn' cflb . 
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 of] k|lj|mof ;:tf], l56f] / ;lhnf] x'G5 . 

 nf]k x'g nfu]sf / b'n{e jg:kltsf] ;+/If0f u/L ;+Vof a9fpg ;lsG5 . 

lj|mofsnfk–18.1 

pv'sf] cfFVnf ePsf] 8fF7nfO{ df6f]d'lg k'l/lbg'xf];\, a]nf a]nfdf kfgL xfNg'xf];\ . 15 lbgkl5 

x]g{'xf];\, s] b]Vg'eof] < sIffdf 5nkmn ug{'xf];\ . 

d}y'lgs k|hgg sf ljz]iftfx¿ 

 o; k|lj|mofdf efn] / kf]yL b'j} hLjx¿ ;+nUg x'G5g\ . 

 of] k|lj|mofdf ldof]l;; sf]if ljefhgsf] d'Vo e"ldsf x'G5 . 

 ;Gtltx¿ b'?:t} dfp h:tf x'Fb}gg\ . 

 ;Gtltdf s]xL u'0fx¿ cfdfsf] / s]xL u'0fx¿ a'jfsf] ;/]/ cfpg] ePsfn] ;Gtltsf 

 u'0fx¿ cfdfa'jfsf] eGbf km/s x'G5g\ . 

Uofd]6 (Gamete) 

k|hgg cËdf /x]sf] l8Knf]O8 ;]S; sf]if ldof]l;; ljefhg eP/ aGg] x\ofKnf]O8 ;]S; 

sf]ifnfO{ Uofd]6 elgG5 . la?jfsf] efn] Uofd]6nfO{ k/fus0f elgG5 eg] hgfj/sf] efn] 

Uofd]6nfO{ z'qmls6 elgG5 . hgfj/ / la?jf b'j}sf kf]yL Uofd]6nfO{ km'n jf cf]ed elgG5 . 

olb Pp6f hLjdf efn] jf kf]yL Pp6f dfq k|hgg\ cË 5 eg] pQm hLjnfO{ Ps lnËL hLj 

elgG5 . olb efn] / kf]yL k|hgg\ cË Pp6} hLjdf 5 eg] pQm hLjnfO{ b'O{ lnËL hLj  

elgG5 . 

la?jfdf x'g] d}y'lgs k|hgg (Sexual Reproduction in Plants) 

km"n la?jfsf] k|hgg\ cË xf] . km"nx¿ klg Ps lnËL / b'O{lnËL u/L b'O{ lsl;dsf x'G5g\ . 

Ps lnËL km"ndf efn] jf kf]yL k|hgg\ cË dfq x'G5 . b'O{ lnËL km"ndf efn] / kf]yL b'j} 

k|hgg\ cËx¿ x'G5g\ . 

km"nsf] agf]6 

Pp6f km"ndf d'Vo rf/ efux¿ x'G5g\ . tL x'g\ M SoflnS; (Calux), sf]/f]nf (Corolla), 

PG8«f]l;od (Androecium) / ufOgf]l;od (Gynoecium) . km"nsf oL efux¿ rSsf (Whorl) 

df ldn]/ /x]sf x'G5g\ . km"nsf] klxnf] rSsf (First whorl) df SoflnS; /x]sf] x'G5 . of] kft 

h:t} xl/of] x'G5 . 
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km"nsf] rf/j6f efux¿ b]lvg] lrq 

lrq g+= 18.10 

o;n] km"nsf] sf]lknfnfO{ ;'/Iff lbG5 . km"nsf] bf];|f] rSsfnfO{ sf]/f]nf elgG5 . of] /ËLg  

x'G5 . o;n] ls/f, r/f tyf cGo hLjx¿nfO{ cfslif{t u5{ . o;n] k/fu;]rgdf ;xof]u u5{ . 

km"ndf /x]sf] t];|f] rSsfnfO{ PG8«f]l;od elgG5 . of] rSsf :6]d]gx¿ ldnL ag]sf] x'G5 . of] 

km"nsf] efn] k|hgg cË xf] . o;sf b'O{j6f efux¿ x'G5g\ . tL x'g\ M PGy/ / lkmnfd]G6 . 

PGy/ k/fus0f aGg] efu xf] . PGy/ kl/kSs eO;s]kl5 km'6\5 . PGy/ km'6]kl5 k/fus0fx¿ 

5l/G5g\ . ;a}eGbf leqL efudf /x]sf] km"nsf] efunfO{ ufOgf]l;od elgG5 . ufOgf]l;od 

km"nsf] kf]yL k|hgg cË xf] . o;df l:6Udf (Stigma), :6fOn (Style) / cf]e/L (Ovary) u/L 

ltg efux¿ x'G5g\ . l:6Udfn] k/fus0fx¿ lng] u5{ .  rf/j6} efux¿ ePsf] km"nnfO{ k"0f{ 

(Complete flower) km"n elgG5 . olb rf/j6f dWo] s'g} Pp6f efu klg 5}g eg] pQm 

km"nnfO{ ck"0f{ km"n (Incomplete flower) elgG5 . 

lj|mofsnfk–18.2 

cfkm\gf] j/k/ kfOg] km"n hDdf ug{'xf];\ . pQm km"ndf /x]sf k|To]s efux¿sf] cjnf]sg 

ug{'xf];\ . pQm efux¿sf] lrq sf]g{'xf];\ . pQm km"n k"0f{ xf] ls ck"0f{ xf] 5'6\ofpg'xf];\ . 

k/fu;]rg (Pollination) 

km"nsf] PG8«f]l;odsf] PGy/df /x]sf] k/fus0f ufOgf]l;odsf] l:6Udfdf k'Ug] k|lj|mofnfO{ 

k/fu;]rg elgG5 . :jk/fu;]rg / k/k/fu;]rg u/L k/fu;]rg b'O{ lsl;dsf x'G5g\ . 

:jk/fu;]rg (Self pollination) 

Pp6} km"nsf] PGy/df /x]sf] k/fus0f ToxL km"nsf] l:6Udf;Dd k'Ug] lqmofnfO{ :jk/fu;]rg 

elgG5 . :jk/fu;]rg b'O{ lnËL km"nx¿df dfq x'G5 . s]/fp, skf;, l;dLh:tf la?jfx¿df 

:jk/fu;]rg x'G5 . 
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:k/fu;]rgsf] lrq 

lrq g+= 18.11 

k/k/fu;]rg (Cross pollination) 

Pp6f km"nsf] PGy/df /x]sf] k/fus0f csf{] km"nsf] l:6Udf;Dd k'Ug] k|lj|mofnfO{ k/k/fu;]rg 

elgG5 . k/k/fu;]rg x'gsf nflu ljleGg dfWod h:t} M xfjf, kfgL, ls/f, hgfj/ cflbsf] 

cfjZostf kb{5 . k/k/fu;]rg Ps lnËL / b'O{lnËL b'j} lsl;dsf km"nx¿df x'G5g\ . 

 

k/k/fu;]rgsf] lrq 

lrq g+= 18.12 

la?jfdf x'g] uef{wfg (Fertilization in plant) 

l:6Udfdf /x]sf] RofkRofk] kbfy{sf sf/0f k/fus0fx¿ ToxfF 6fFl;G5g\ . k/fus0f b'O{j6f 

cfj/0fn] 9flsPsf] x'G5 . leqL cfj/0faf6 k/fugnL (Pollentube) aG5 . of] k/fugnL :6fOn 

x'Fb} cf]e/Ldf k'U5 . k/fus0fsf] Go'lSno; ldof]l;; sf]if ljefhg eP/ x\ofKnf]O8 Uofd]6x¿ 

aG5g\ . k/fu gnLsf 6'Kkfdf ePsf b'O{j6f efn] Uofd]6 uef{zosf] dfOqmf]kfOn (Micropyle) 

x'Fb} cf]Eo'ntkm{ a9\5g\ . Pp6f efn] Uofd]6 cf]Eo'nsf] kf]yL Uofd]6;Fu ;+of]hg eO{ hfOuf]6 

aG5 . o;/L efn] / kf]yL Uofd]6sf] ;+of]hg x'g] k|lj|mofnfO{ uef{wfg elgG5 . hfOuf]6sf]6 

sf]if ljefhg eP/ e|'0f (Embryo) aG5 . e|'0f lapleq /lx/xG5 . 
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la?jfdf x'g] uef{wfgsf] lrq 

lrq g+= 18.13 

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

hgfj/x¿ klg Ps lnËL / b'O{ lnËL x'G5g\ . Ps lnËL hgfj/x¿df efn] / kf]yL 5'§f5'§} 

x'G5g\ . b'O{ lnËL hgfj/x¿df efn] / kf]yL k|hgg cËx¿ Pp6} hgfj/df x'G5g\ . efn] 

k|hgg cËdf efn] Uofd]6x¿ aG5g\ eg] kf]yL k|hgg\ cËdf kf]yL Uofd]6x¿ aG5g\ . efn] 

Uofd]6nfO{ z'qmls6 (Sperm) elgG5 . kf]yL Uofd]6nfO{ cf]ed (Ovum) elgG5 . efn] / kf]yL 

Uofd]6sf] ;+of]hg eO{ hfOuf]6 aGg] k|lj|mofnfO{ uef{wfg elgG5 . 

 

hgfj/df x'g] uef{wfg b'O{ lsl;dsf x'G5g\ . tL x'g\ M 

!= leqL uef{wfg (Internal fertilization) 

@= aflx/L uef{wfg (External fertilization) 
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leqL uef{wfg (Internal fertilization) 

kf]yL z/L/leq x'g] uef{wfgnfO{ leqL uef{wfg elgG5 . ;l/;[k ju{, r/f ju{ / :tgwf/L 

ju{df kg{] hgfj/x¿df leqL uef{wfg x'G5 . oL hgfj/x¿df efn] / kf]yLaLr ;dfud x'Fbf 

efn]n] kf]yLsf] cËleq z'qmls6 5f]l8lbG5 . pQm z'qmls6 cf]ed (Ovum) ;Fu ;+of]hg eO{ 

hfOuf]6 aG5 . pQm hfOuf]6 kf]yLsf] uef{;odf ljsf; eO{ e"|"0f aG5 . h;af6 gofF ;Gtlt 

hGdG5 . 

aflx/L uef{wfg (External fertilization) 

kf]yLsf] z/L/aflx/ x'g] uef{wfgnfO{ aflx/L uef{wfg elgG5 . df5f ju{ / peor/ ju{df kg{] 

hgfj/x¿df o:tf] lsl;dsf] uef{wfg x'G5 . aflx/L uef{wfg x'g] hgfj/x¿df ;'?df kf]yLn] 

kfgLdf cG8f jf cf]ed (Ovum) 5f]8\5g\ . tL cf]edx¿dfly efn]n] z'qmls6 5l/lbG5 . 

kfgLd} z'qmls6 / cf]edsf] ;+of]hg eO{ hfOuf]6 aG5 . pQm hfOuf]6sf] dfO6f];L; sf]if 

ljefhg eO{ e|"0f aG5 . pQm e"|0f ljsf; eO{ gofF ;Gtltsf] ljsf; x'G5 . 

cd}y'lgs k|hgg\sf kmfObfx¿ 

 of] k|hggsf nflu Pp6f dfq hLj eP k'U5 . 

 o; k|lj|mofaf6 ag]sf ;Gtltx¿ Ps} lsl;dsf x'G5g\ . logLx¿df k}lqs u'0fx¿ 

 oyfjt /xG5 .  

 of] k|hgg\ l56f] / ;/n x'G5 . 

d}y'lgs k|hgg\sf kmfObfx¿ 

 o; k|lj|mofdf ;Gtfgx¿df gofF gofF nIf0fx¿ b]vf k5{g\ . 

 d}y'lgs k|hgg\n] ubf{ hLjx¿sf] ;+Vofdf j[l4 x'G5 . 

 o;n] hLjx¿sf] qmd ljsf;df dxTjk"0f{ e"ldsf v]N5 . 

 k[YjLdf hLjx¿sf] ;Gt'ngdf ;xof]u u5{ . 

 

;f/f+z 

1=  hLjx¿n] cfkm"h:t} gofF ;Gtlt pTkfbg ug{] k|lj|mofnfO{ k|hgg\ elgG5 . hLjx¿df 

 cd}y'lgs / d}y'lgs k|hgg\ u/L b'O{ lsl;dsf k|hgg\ x'G5g\ . 

2= cd}y'lgs k|hgg\ efn] / kf]yL Uofd]6sf] ;+of]hgljgf dfp hLjsf] z/L/sf] s'g} efuaf6  

 x'G5 . lkm;g, al8ª, :kf]?n];g, ˆ|ofUd]G6];g, l/h]g]/];g cflb cd}y'lgs k|hgg\ x'g\ . 
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3= efn] / kf]yL Uofd]6sf] ;+of]hg eO{ gofF ;Gtfg pTkfbg x'g] k|lj|mofnfO{ d}y'lgs k|hgg\ 

 elgG5 . 

4= la?jfsf] k|hgg\ cË km"n xf] . km"ndf /x]sf] PG8«f]l;od efn] k|hgg\ cË xf] eg] 

 ufOgf]l;od kf]yL k|hgg\ cË xf] .  

5= PGy/af6 kf]n]gu|]g l:6Udfdf k'Ug] k|lj|mofnfO{ k/fu;]rg elgG5 . k/fu;]rg b'O{ 

 lsl;dsf x'G5g\ . :jk/fu;]rg / k/k/fu;]rg . 

6= efn] / kf]yL Uofd]6sf] ;+of]hg x'g] k|lj|mofnfO{ uef{wfg elgG5 . 

7= leqL uef{wfg / aflx/L uef{wfg u/L uef{wfg b'O{ lsl;dsf x'G5g\\ . 

 

cEof; 

1= tnsf ax'j}slNks k|Zgx¿sf] ;xL pQ/ 5fg]/ n]Vg'xf];\ . 

 -s_ xfO8«fdf s:tf] lsl;dsf] cd}y'lgs k|hgg\ x'G5 <  

   (i)  lkm;g    (ii) al8ª 

   (iii)  :kf]?n];g   (iv) ˆ|ofUd]G6];g / l/h]g]/];g 

 -v_  6';f knfP/ pQm 6';f hLjsf] z/L/af6 5'l§P/ x'g] k|hgg\nfO{ s:tf] k|hgg\  

  elgG5 < 

  (i) lkm;g    (ii) al8ª 

  (iii) :kf]?n];g   (iv) l/h]g]/];g 

 -u_  cfn' aLp pTkfbg ug{] la?jf eP tfklg o;nfO{ e]lh6]l6e k|f]kfu];gaf6 k|hgg\  

  u5{g\ . lsg < 

 (i)  o;sf] aLx¿af6 gofF la?jf pTkfbg ug{ ufx|f] x'G5 . 

 (ii) cfn'df sfaf{]xfO8«]6 w]/} x'G5 . 

 (iii) cfn'sf] km"nx¿ ;do gk'Ub} gi6 x'G5g\ 

 (iv) cfn'df w]/} kmn nfU5 . 

 -3_  la?jfsf] k|hgg\ cË s'g xf] < 

 (i) kft   (ii) 8fF7  

 (iii) h/f   (iv) km"n 
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 -ª_  efn] Uofd]6 / kf]yL Uofd]6 ;+of]hg eO{ hfOuf]6 aGg] k|lj|mofnfO{ s] elgG5 < 

  (i) k/ k/fu;]rg  (ii) :jk/fu;]rg 

  (iii) k/fu ;]rg  (iv) uef{wfg 

2= leGgtf n]Vg'xf];\ . 

 -s_  d}y'lgs k|hgg\ / cd}y'lgs k|hgg 

 -v_  k/fu;]rg / uef{wfg 

 -u_  k/k/fu;]rg / :jk/fu;]rg 

 -3_  leqL uef{wfg / aflx/L uef{wfg 

 -ª_  lkm;g / ˆ|ofUd]G6];g 

 -5_  Uofd]6 / hfOuf]6 

3= sf/0f lbg'xf];\ . 

 -s_  cd}y'lgs k|hgg\af6 pTkflbt ;Gtfgx¿ b'?:t} dfph:t} x'G5g\ . 

 -v_  d}y'lgs k|hgg\af6 hGd]sf ;Gtfgx¿df gofF u'0fx¿ b]vf k5{g\ . 

 -u_  k/k/fu;]rgsf nflu dfWodsf] cfjZostf k5{ . 

 -3_  Knfg]l/of slxNo} db{}g . 

4= tnsf k|Zgx¿sf] pQ/ n]Vg'xf];\ . 

 -s_  cd}y'lgs k|hgg\ s]nfO{ elgG5 < o;sf kmfObfx¿ n]Vg'xf];\ . 

 -v_  tnsf hLjx¿df s:tf] k|sf/sf] cd}y'lgs k|hgg\ x'G5 < 

  (i) cldjf   (ii) :kfO/f]ufO/f 

  (iii) lo:6   (iv) 6]kjd{ 

  (v) pv'   (vi) a];f/ 

  (vii) pGo"   (viii) a]uf]lgof 

 -u_  d}y'lgs k|hgg\ s]nfO{ elgG5 < o;sf ljz]iftfx¿ n]Vg'xf];\ . 

 -3_  k"mn km'Ng] la?jfdf x'g] d}y'lgs k|hgg\ k|lj|mofsf] lrq;lxt JofVof ug{'xf];\ . 

 -ª_  d}y'lgs k|hgg\sf kmfObfx¿ n]Vg'xf];\ . 

 -5_  k/fu;]rg s]nfO{ elgG5 < o;sf] dxTj pNn]v ug{'xf];\ . 
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 -h_  uef{wfg s]nfO{ elgG5 < uef{wfg k|lj|mof ˆnf]rf6{df b]vfpg'xf]; \ . 

 -em_  hfOuf]6 s;/L l8Knf]O8 x'G5 < 

5= lrq sf]/L gfdfs/0f ug{'xf];\ . 

 (i) k"0f{ km"n  (ii) la?jfdf x'g] uef{wfg k|lj|mof 

 

kl/of]hgf sfo{ 

au}+rf jf cfkm\gf] j/k/ kfOg] ljleGg la?jfx¿sf km"n hDdf ug{'xf];\ . pQm km"nx¿sf] 

ljleGg efux¿ cjnf]sg ug{'xf];\ . pQm km"nx¿ k"0f{ km"n / ck"0f{ km"nx¿sf] ;d"x 5'6\ofO{ 

;fgf] xj{]l/od tof/ ug{'xf];\ . 
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s]xL la?jfx¿sf lapaf6 la?jf pdfg{ ;lsFb}g . s]xL la?jfn] lhljt lapx¿ pTkfbg ug{  

;Sb}gg\ . o:tf la?jfx¿sf] gofFla?jfx¿ pTkfbg ug{ a}1flgsx¿n] la?jfsf ljleGg 

efux¿ k|of]u u/L s[lqd tl/sfaf6 gofF la?jf pTkfbg ug]{ tl/sf ljsf; u/]sf 5g\ . 

;fdfGotof la?jf sl6ª n]ol/ª, u|flˆ6ª l6:o' sNr/ cflb ljlwsf] k|of]u u/L gofF la?jfx¿ 

pTkfbg ug{ ;lsG5 .  

/fd|f lap gx'g] la?jfx¿sf] k|hgg\ ltgLx¿sf] 8fF7, h/f, kft cflb efuaf6 s[lqd tl/sfaf6 

u/fpg ;lsG5 . pGgt hftsf] s]/fsf] tGt'af6 l6:o' sNr/ ljlwåf/f Ps} k6sdf y'k|} s]/fsf 

a]gf{x¿ tof/ ug{ ;lsG5 . s[lqd ljlwåf/f pTkflbt la?jfx¿df 5f]6f] ;dod} kmn nfU5 . 

o; k|sf/sf] k|hgg\ ljlw t/sf/L v]tL, kmnk"mn v]tL cflbdf k|of]u ul/G5 . of] PsfOdf 

xfdLn] n]ol/ª, u|flˆ6ª / l6:o' sNr/sf] af/]df cWoog ug]{ 5f}+ .  

u|flˆ6ª (Grafting) 

Pp6f lj?jfsf] h/f k|0ffnL / csf]{ la?jfsf] sf08 k|0ffnLnfO{ ufF;]/ gofF la?jf pTkfbg ug]{ 

ljlwnfO{ u|fl̂ 6ª elgG5 . u|flˆ6ª ubf{ k|of]u ePsf] h/f k|0ffnL ePsf] la?jfsf] efunfO{ :6s 

elgG5 eg] To;df dfly hf]l8Psf] sf08 k|0ffnL ePsf] la?jfsf] efunfO{ ;fog elgG5 . 

pTs[i6 u|fl̂ 6ªsf] nflu :6s / ;fogsf] j+zf0f'ut ;DaGw glhssf] x'g'k5{ . u|flˆ6ª ubf{ 

:6s / ;fogsf] Eof:s'n/ SoflDaod tx Ps csf{;Fu 7\ofSs hf]l8Psf] x'g'k5{ . h;n] ubf{ 

hf]l8Psf] efudf gofF tGt'x¿ aGg ;lhnf] x'G5 . u|flˆ6ª ljleGg tl/sfn] ug{ ;lsG5 . tL 

dWo] s]xL dxTjk"0f{ tl/sf oxfF lbOPsf] 5 .  

!= lXAk u|flˆ6ª (Whip grafting) 

lXjk u|fl̂ 6ª ljlw ;fwf/0f / ;lhnf] ljlw xf] . h;df a/fa/ Aof; ePsf ;fog / 

:6s 5gf]6 u/L b'j}df 3.5cm nfdf] 58\s] sfl6G5 . sfl6Psf b'O{ efunfO{ Ps cfk;df 

ldnfO{ xfjf gl5g]{ u/L Knfli6sn] 5f]k]/ afFlwG5 . ;fog / :6s /fd|/L hf]l8Pkl5 

la?jfdf x'g] s[lqd k|hgg\  
(Artificial Propagation in Plant) 

ljlzi6 p2]Zo (Specific Objectives) 

o; kf7sf] cGTodf lzIffyL{x¿ lgDg s'/fdf ;Ifd x'g'x'g]5 M 

-s_  la?jfdfx'g] s[lqd k|hgg\ lj|mofsf] JofVof ug{ 

-v_  @]>l?ª, u|fˆ6Lª \ / l6:o' sNr/sf] kl/ro lbg / dxTj atfpg 

 

kf7 

!( 
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Knfli6s x6fOG5 . ;fwf/0ftof 2-3 dlxgf;Dddf 3fp k'l/O{ alnof] hf]gL{ 

aG5 . :yfgLo efiffdf o;nfO{ sndL ug]{ klg elgG5 . of] ljlw gofF 

kfn'jf cfpg' cufj} ul/G5 . of] ljlw ljleGg kmnk'mnx¿df ul/G5 .  

 

lrq g+= 19.1.lXAku|flˆ6ª.... 

@=  lha|] u|flˆ6ª (Tongue grafting) 

af]6la?jfx¿df ul/g] u|fl̂ 6ª ljlwdWo] ;lhnf] / e/kbf]{ ljlw lha|] u|flˆ6ª ljlw klg 

Ps xf] . o; ljlw cGtu{t ;fogsf] tNnf] efu / 

:6ssf] dflyNnf] efudf 3cm b]lv 5cm nfdf] 

58\s] sfl6G5 . b'j} sf08df sl/a 2cm ulx/f] 

lr/]/ lha|f] h:tf] agfOG5 . ;fog / :6ssf] lha|f] 

ldNg] u/L 3';fO{ xfjf gl5g]{ u/L Knfli6sn] 

afFlwG5 . sl/a 2-3 dlxgfdf alnof] hf]gL{ aG5 . 

of] ljlw n]sfnL kmnk'mnx¿df ul/G5 .  

                  lrq 19.2. lh;|]u|flˆ6ª... 

S@]ˆ6 u|flˆ6ª (Cleft grafting) 

Sn]ˆ6 u|flˆ6ª c¿ u|flˆ6ª ljlwx¿ eGbf km/s x'G5 . o;df 

:6s / ;fogsf] ;fOh km/s km/s x'G5 . o; ljlwdf :6s 

d'Vo sf08 lnOG5 . o; ljlwdf :6snfO{ ;Dd kf/]/ sfl6G5 

/ lardf 5-8cm ulx/f] u/L lrl/G5 . csf]{tk{m ;fogx¿ l5gf 

cfsf/df agfOG5 . Pp6f :6sdf Ps} k6sdf b'O{ jf b'O{eGbf 

a9L ;fogx¿ 3';fO{ /flvG5 / d}g jf 6]kn] /fd|/L 5f]lkG5 .       

                    

                  lrq g+= 19.3 S@]ˆ6 u|flˆ6ª.... 

n]ol/ª (Layering) 

dfp af]6df ePsf xfFufx¿af6 h/f lgsfnL gofF la?jf agfpg] ljlwnfO{ n]ol/ª (layering) 

elgG5 . kmnk'mnsf af]6x¿df o; ljlwaf6 w]/} gofF la?jfx¿ agfpg ;lsG5 . n]ol/ª 

ljleGg k|sf/sf x'G5g\ .  
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;fwf/0f n]ol/ª (Simple Layering) 

;fwf/0f n]ol/ªdf dfpaf]6af6 lg:s]sf Ps jif{eGbf k"/fgf 

xfFufx¿nfO{ g'ufP/ df6f]df ufl8G5 . sl/a 2-3 dlxgf kl5 

ufl8Psf] efudf h/fx¿ knfpF5g\ . h/fx¿ knfO;s]kl5 

jiff{ ofdsf] cGTolt/ pSt h/f ;lxtsf] xfFufnfO{ 

dfpaf]6af6 5'6\6fO{ g;{/L Aof8df ;fl/G5 . o; ljlwaf6 

l;6«; hfltsf la?jfx¿ pTkfbg ul/G5 .  

lrq g+= 19.4...;fwf/0f n]ol/ª. 

sDkfp08 n]ol/ª (Compound Layering) 

sDkfpG8 n]ol/ªdf la?jfsf] hldg glhs}sf] xfFufnfO{ 6'Kkf] dfq b]lvg] u/L df6f]df k'l/G5 . 

o;/L k'l/lbFbf k|To]s cfFVnfaf6 6';fx¿ knfpF5g\ . k|To]s 6'F;fdf h/fx¿ knfpF5 . 6';fx¿sf] 

ljsf; eP/ gofF la?jf aG5g\ . k|To]s cfFVnfaf6 

pld|Psf gofF la?jfnfO{ 5'6\6fO{ g;{/L Aof8df  

;fl/G5 . o;/L Pp6} xfFufdf /x]sfw]/} cfVnfx¿af6 

Ps} k6sdf w]/] gofF la?jfx¿ pTkfbg ug]{ ljlwnfO{ 

sDkfp08 n]ol/ª elgG5 . of] ljlwaf6 :ofp, gf:kftL, 

cf]v/ cflbdf gofF la?jfx¿ pdfg{ ;lsG5 .  

lrq g+= 19.5. sDkfp08n]ol/ª... 

l6k n]ol/ª (Tip Layering) 

l6k n]ol/ª ljlwdf dfp la?jfsf] :j:y xfFuf 5gf]6 u/L 

6'Kkf]nfO{ df6f] d'lg ufl8G5 . o; ljlwdf la?jfsf] 6'Kkf]nfO{ 

5-8 cm df6f]df ufl8G5 . pSt ufl8Psf] efuaf6 h/f / 8fF7 

knfpF5 . 3-4 dlxgf kl5 gofF la?jfnfO{ dfp la?jfaf6 

5'6\6fP/ g;{/L Aof8df ;fl/G5 . o;/L gofF la?jf pTkfbg 

ug]{ tl/sfnfO{ l6k n]ol/ª elgG5 .               

                               lrq g+= 19.6..l6kn]ol/ª.. 
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dfp08 n]ol/ª jf :6'n n]ol/ª (Mound or Stool Layering) 

o; ljlwdf a;Gt Ct' cufl8 5gf]6 

ul/Psf xfFufx¿nfO{ hldgaf6 5-10 cm 

dflyaf6 k'/} sf6]/ /flvG5 . a;Gt Ct'df 

sf6]sf] efueGbf d'lgaf6 w]/} gofF d'gfx¿ 

knfpF5g\ . pSt d'gfnfO{ 8-15 cm cUnf] 

ePkl5 df6f] sf7sf] w'nf]sf] ld>0fn] 20-

25cm cUnf] agfO{ k'l/G5 . o;/L k'l/lbFbf 

pSt d'gfx¿df h/f knfpF5g\ . sl/a Ps 

jif{kl5 pSt la?jfx¿nfO{ dfp la?jfaf6 

5'6\6fP/ cGt ;fg{ ;lsG5 . o; tl/sfaf6 

:ofp, cfn'av8f, gf:kftL, cfFk, cDaf 

cflb la?jfx¿ pdfg{ ;lsG5 .  

                     lrq g+= 19.7 dfp08 n]ol/ª.... 

Po/ n]ol/ª (Air Layering) 

o; ljlwdf sl/a b'O{ jif{sf] xfFufdf kftx¿ x6fO{ 2-3 cm nfdf] af]qmfnfO{ cf}+7L cfsf/ agfO{ 

lgsflnG5 . ;fy} af]qmf / 8fF7df ePsf /];fx¿ /fd|/L x6fOG5 . o;n] ubf{ xdf]{g / kftdf 

ag]sf] vfgf af]qmf lgsflnPsf] efudf ;g{ kfpFb}g / af]qmf 

lgsflnPsf] 7fpFdf clShg lbP/ cfO=aL=P xdf]{gsf] n]k 

nufOG5 . leh]sf] df6f] / ‰ofp ldnfP/ To;dfly nufP/ 

xfjf, kfgL gk:g] u/L Knfli6s afFw]/ /flvG5 . xfFufsf] 

cj:yfcg';f/ 4-8 xKtfdf h/f lgl:sG5 . h/f lg:s]sf] 

sl/a Ps dlxgf kl5 To;nfO{ sf6]/ 5'6\6} la?jfsf] ¿kdf 

g;{/L Aof8df ;fl/G5 . of] ljlw ;lhnf] ePsfn] Joj;flos 

¿kdf w]/} gofF la?jfx¿ pTkfbg ug{ o;sf] k|of]u ul/G5 .  

                             lrq g+= 19.8 Po/ n]ol/ª.... 

l6:o'sNr/ (Tissue Culture) 

lgolGqt cj:yfdf s[lqd dfWod tof/ u/L ;hLjx¿sf] efuaf6 tGt' ;+sng u/L pSt 

dfWoddf /fvL Ps}k6sdf w]/} a]gf{x¿ pdfg]{ ljlwnfO{ l6:o' sNr/ elgG5 . o; ljlwdf ;fgf] 

tGt'sf] k|of]u u/L Ps} k6sdf w]/} p:t} ;GttLx¿ pTkfbg ug{ ;lsG5 .  
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cd}y'lgs k|hgg\df gofF la?jf pTkfbgsf nflu l6:o' sNr/ ug'{sf sf/0fx¿ 

 o; k|lj|mofaf6 Ps} k6sdf cfk"mn] rfx]sf u'0f ePsf jg:kltx¿sf] w]/} ;+Vofdf 
 pTkfbg ug{ ;lsG5 .  

 t'?Gt jo:s jg:klt pTkfbg ug{ ;lsG5 .  

 lap gePsf cj:yfdf klg w]/} a]gf{x¿ pTkfbg ug{ ;lsG5 .  

 nf]k x'g nfu]sf la?jfx¿sf] ;+/If0f ug{ ;lsG5 .  

l6:o' sNr/ ug]{ ljlw 

l6:o' sNr/ ug{sf ;a}eGbf klxn] jg:kltsf] :j:y tGt' lgsfNg' k5{ . To;kl5 lgd{nLs/0f 

cj:yfdf tof/ ul/Psf] s[lqd dfWod tof/ ul/G5 . s[lqd dfWoddf la?jfnfO{ cfjZos kg]{ 

kf}li6s tTjx¿ xdf]{g / la?jfsf] j[b\lw ljsf;sf] nflu cfjZos ;a} /f;folgs tTjx¿ / 

kfgL x'G5 . pSt dfWoddf jg:kltaf6 lgsflnPsf] tGt' /fv]/ j[l4 u/fOG5 . s[lqd dfWoddf 

ld;fOPsf] clS;g (auxin) gfds xdf]{gn] h/fsf] j[l4 ug{ d2t u5{ eg] ;fO6f]sfOlgg 

(Cytokinin) xdf]{gn] sf08sf] j[l4 ug{ d2t u5{ . To;}n] clS;g / ;fO6f]sfOlgg xdf]{g 

;Gt'lnt ¿kdf ldnfO{ /fVg'k5{ h;n] ubf{ la?jfx¿sf] j[l4 ljsf; l56f] x'G5 . ha dfp 

af]6af6 lgsflnPsf] tGt'nfO{ lgolGqt dfWoddf /flvG5 . pSt tGt'sf] j[l4 x'G5 . o;/L j[l4 

ePsf] tGt'sf] l9SsfnfO{ Sofn; elgG5 . Sofn;nfO{ 6'qmf6'qmfkf/L gofFdfWoddf ;fl/G5 . 

pSt dfWoddf tL 6'qmfx¿df sf08x¿ pTkfbg x'G5g\ . sf08sf] ljsf; eP kl5 ltgLx¿nfO{ 

Pp6f Pp6f u/L 5'6\ofOG5 . s]xL ;dokl5 ltgLx¿df h/fsf] ljsf; x'G5 . h/fsf] ljsf; 

ePkl5 pSt ;;fgf la?jfx¿nfO{ j[l4 ljsf;sfnflu xl/t u[xdf /fvL j[l4 u/fOG5 . 

                    

                lrq g+=19.9 l6:o' sNr/sf] tl/sf 

l6:o' sNr/sf pkof]uLtfx¿ 

 5f]6f] ;dodf pxL k|sf/sf c;+Vo jg:kltx¿ cf}Bf]lus ¿kdf pdfg{ ;lsG5 . 

 /f]u k|lt/f]wfTds Ifdtf ePsf la?jfx¿sf] pTkfbg a9fpg ;lsG5 . 

 lgd{nLs/0f ePsf l7dfxf hftLsf la?jf pTkfbg u/L afnLsf] pTkfbg a9fpg ;lsG5 
.  

 jg:klt lj1fg, kmf]/]i6«L / afuafgLdf l6:o'sNr/sf] Jofks k|of]u ul/G5 .  
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;f/f+z 

 dflg;n] la?jfsf ljleGg efux¿sf] k|of]u u/L cfk"mn] rfx] cg';f/sf la?jfx¿ 
 pTkfbg ug]{ tl/sfnfO{ s[lqd k|hgg\ elgG5 .  

 sl6ª, n ]>l?ª, u|flˆ6ª, l6:>' sNr? cflb l;?Af=f x'g] s[lq= k|hgg\sf ljlwx¿ x'g\ .  

 Pp6f la?jfsf] sf08k|0ffnLnfO{ csf]{ la?jfsf] h/f k|0ffnL;Fu hf]8]/ gofF la?jf 
 pTkfbg ug]{ s[lq= lAlw@fO{ u|flˆ6ª <lgG5 .  

 XALk u|flˆ6ª, hL;|] u|flˆ6ª, S@]ˆ6 u|flˆ6ª cflb ;9L k|rl@t u|flˆ6ª lAlw x'g\ .  

 u|flˆ6ª=f k|>f]u ul?g] h?f ;lxtsf] tN@f] <fu@fO{ :6s <lgG5 <g] =flyN@f] sf:8 
 k|0ffnLnfO{ ;fog elgG5 .  

 la?jfsf] xfFufdf h/f pTkfbg u/L gofFla?jf pTkfbg ug]{ ljlwnfO{ n]ol/ª elgG5 .  

 ;fwf/0f n]ol/ª, sDkfp08 n]ol/ª, l6k n]ol/ª, dfp08 n]ol/ª / Po/ n]ol/ª k|d'v 
 n]ol/ª ljlwx¿ x'g\ .  

 la?jfsf] tGt'nfO{ lgd{nLs/0f ul/Psf] s[lqd dfWoddf lgolGqt cj:yfdf /fvL 
j[b\lw  u/fO{ w]/} gofF la?jfx¿ pTkfbg ug]{ ljlwnfO{ l6:o' sNr/ elgG5 .  

 l6:o' sNr/df k|of]u x'g] clS;g xdf]{gn] h/fsf] ljsf; u5{ eg] ;fO6f]sfOlggn] 
 sf08sf] ljsf; u5{ .  

 

cEof;  

1.  tnsf ax'a}slNks k|Zgsf] ;xL pQ/ 5fg]/ n]Vg'xf];\ .  

 s_  l6:o'sNr/df clS;g xdf]{gsf] d'Vo sfo{ s] xf] < 

  i_ h/fsf] j[l4 ug'{    ii_ h/fsf] j[l4 ug'{  

  iii_ la?jfsf] ;Dk"0f{ ljsf; ug'{  iv) kftsf] ljsf; ug'{  

 v_  s[lqd dfWoddf jg:kltsf] tGt'nfO{ lgolGqt cj:yfdf j[l4 u/fO{ Ps} k6sdf  

  w]/} gofF la?jfx¿ pTkfbg ug]{ ljlw s'g xf] < 

  i) u|fl̂ 6ª        ii) l6:o' sNr/       

  iii) :kf]?n];g      iv) n]ol/ª 

 

 u_  u|flˆ6ª ubf{ dflykl§ hf ]l8g]] sf08 k|0ffnLnfO{ s] elgG5 < 
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  i) sf08k|0ffnL    ii) h/f k|0ffnL  

  iii) ;fog     iv) :6s 

 3_ s'gu|flˆ6ª ljlwdf Pp6} :6sdf b'O{ jf b'O{ eGbfa9L ;fog hf]l8G5 < 

  i) Sn]ˆ6 u|fl̂ 6ª    ii) hLa|] u|flˆ6ª  

  iii) lXjk u|flˆ6ª    iv) :of8n u|fl̂ 6ª 

  ª_  n]ol/ª s;/L ul/G5 < 

  i)  dfpla?jfsf] h/f sf6]/ csf]{ 7fpFdf ;f/]/  

  ii)  dfpla?jfsf] xfFufsf6]/ cGt} ;f/]/ 

  iii) dfpla?jfsf] xfFufdf h/f pTkfbg u/[]/ 

  iv) dfpla?jfsf] kftdf h/f pTkfbg u/]/ . 

2.  leGgtf n]Vg'xf];\ .  

 i) Po/ n]ol/ª / ;fwf/0f n]ol/ª 

 ii) n]ol/ª / u|flˆ6ª 

 iii) clS;gxdf]{g / ;fO6f]sfOlgg xdf]{g 

 iv) lXjku|fl̂ 6ª / Sn]ˆ6 u|flˆ6ª 

3.  sf/0f lbg'xf];\ . 

 s_ nf]k x'g nfu]sf la?jfx¿sf] ;+/If0f ug{ l6:o' sNr/ pko'Qm s[lqd k|hgg\ ljlw 

  xf] .  

 v_  afuafgLdf l6:o' sNr/ cToGt pko'Qm dflgG5 . 

 u_  s[lqd k|hgg\ ljlwaf6 t'?Gt} jo:s la?jf ptkfbg ug{ ;lsG5 .  

4.  tnsf k|Zgx¿f] pQ/ n]Vg'xf];\ .  

   s_ s[lqd e]lh6]l6e k|f]kfu];g s]nfO{ elgG5 .  

 v_  n]ol/ª s;/L ufl/G5 < o;sf k|sf/x¿sf] 5f]6s/Ldf JofVof ug'{xf];\ .  

 u_  u|flˆ6ª ljlwdf k|of]u ul/g] sf08k|0ffnL / h/f k|0ffnLnfO{ s] elgG5 <   

  logLx¿sf] 5gf]6 s;/L ul/G5 < lrq ;lxtj0f{g ug'{xf];\ .  

 3_ l6:o' sNr/sf] dxTjx¿ n]Vg'xf];\ .  
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 ª_ afuafgLdf u|flˆ6ª / l6:o'sNr/sf] dxTj :ki6 kfg'{xf]; \ .  

 r_ s[lqd k|hgg\sf] dxTj n]Vg'xf];\ .  

 5_ sDkfp08 n]ol/ª / dfp08 n]ol/ªsf] af/]df 5f]6s/Ldf j0f{g ug'{xf];\ . 

 h_  l6:o' sNr/ s;/L ul/G5 < JofVof ug'{xf];\ .  

 em_ u|flˆ6ªaf6 s;/L l7dfxf la?jfx¿ pTkfbg ug{ ;lsG5 < JofVof ug'{xf]; \ . 

5.  gfdfª\lst lrq sf]g'{xf];=\ . 

 s_ dfp08 n]ol/ª       v_ Po/ n]ol/ª  

 u_ Sn]ˆ6 u|+fl̂ 6ª        3_ Xjk u|fl̂ 6ª 

kl/of]hgfsfo{ M 

cfk\mgf] ljBfno glhs /x]sf] afuafgL jf s[lif kmfd{sf] e|d0f u/L ToxfF k|of]u ePsf s[lqd 

k|hgg\ ;DaGwL cjnf]sg ;f]wvf]h u/L 5f]6f] k|ltj]bg tof/ u/L sIffdf k|:t't ug'{xf];\ .  
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;a} ;hLjx¿df cfk"m h:t} ;Gtfg pTkfbg ug]{ Ifdtf x'G5 . h;sf] sf/0f pgLx¿n] cfk"m 

h:t} ;Gtfg pTkfbg u/]/ cfk\mgf] j+zhsf] lg/Gt/tf lbG5g\ . ;Gtfgx¿df w]/} yf]/} cfk\mgf] 

k'vf{x¿sf u'0fx¿ b]lvG5g\ . hLjx¿ x]bf{ p:t} b]lvP klg Ps cfk;df s]xL g s]xL u'0fx¿ 

km/s x'G5g\ . o;/L Pp6} afa' cfdfaf6 hGd]sf ;Gtfgx¿df klg km/s km/s u'0fx¿ s;/L 

b]lvPsf xf]nfg\ < Ps} l5g ljrf/ u/f}+ t . 

cd}y'lgs jf d}y'lgs k|hgg\ b'j}af6 hGd]sf ;Gtfgx¿df afa' cfdfsf u'0fx¿ ;/]sf x'G5g\ . 

oL u'0fx¿ Pp6f j+zhaf6 csf]{ j+zhdf ;fg]{ sfd sf]ifsf] Go'lSno;df /x]sf] j+zf0f'n] ub{5 . 

k|To]s j+zf0f'n] Pp6f ljz]if u'0f af]s]sf] x'G5 . h;n] ubf{ a'af cfdfdf ePsf j+zf0f'ut 

u'0fx¿ ;GttLdf ;b}{ hfG5 . o;/L cfdf a'afdf ePsf j+zf0f'ut u'0f ;GttLdf ;g]{ 

k|lj|mofnfO{ ;g]{ u'0fx¿nfO{ j+zf0f'ut u'0f elgG5 .  

j/k/sf] jftfj/0f kl/jt{g x'Fb} hfFbf hLjx¿sf u'0fx¿df klg lj:tf/} kl/jt{g x'Fb} hfG5 . 

jftfj/0f tyf cGo sf/0fx¿n] ;Gtltx¿ a'afcfdfdf eGbf km/s x'Fb} hfG5 . h;nfO{ kl/j[lQ 

elgG5 . To:t} slxn]sfxLF hLjx¿df PSsf;L gf}nf u'0fx¿ b]vf k5{g\ . h;nfO{ pTkl/jt{g 

elgG5 . o; PsfO{df a+zf0f'ut u'0f ;DaGwL d]08nsf lgod, kl/j[lQ / pTkl/jt{gsf af/]df 

cWoog ug]{5f}+ . 

j+zf0f' (Gene) 

qmf]df]hf]ddf /x]sf] Pp6f ljz]if u'0f af]s]sf DNA sf] ;a}eGbf ;fgf] c+znfO{ j+zf0f' elgG5 . 

Pp6f qmf]df]hf]ddf w]/} j+zf0f'x¿ x'G5g\ . k|To]s j+zf0f'n] hLjdf Pp6f ljz]if u'0f af]s]sf]  

x'G5 . j+zf0f'n] j+zf0f'ut u'0fnfO{ Pp6f k':tfaf6 csf]{ k':tfdf ;fg]{ sfo{ ub{5 . j+zf0f'n] 

pTkl/jt{g / h]g]l6s l/slDag];g (Genetic recombination) ljlwaf6 qmd ljsf;df dbt 

u5{ . o;n] k|f]l6g ;+Zn]if0fdf dbt u5{ .  

 

j+zf0f'qmd (Heredity) 

 

ljlzi6 p2]Zo (Specific Objectives) 

o; kf7sf] cGTodf lzIffyL{x¿ lgDg s'/fdf ;Ifd x'g' x'g]5 M 

-s_ d]G8nsf lgodx¿ -k|antfsf] lgod / n}+lus z'4tfsf] lgod_ / k|of]u lrq ;lxt 
JofVof ug{ 

-v_  j+zf0f'j|mdsf sf/s tTjx¿sf] ;'rL agfpg 

-u_  kl/j[lQ / pTkl/jt{gsf] kl/efiff atfpg 

 

kf7 

@) 
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j+zf0f'j|md / d]G8lnhd\ (Heredity and Mendalism) 

j+zf0f', j+zf0f'qmd / kl/j[lQsf] af/]df cWoog ug]{ hLjlj1fgsf] Pp6f ljwfnfO{ h]g]l6S; 

(Genetics) elgG5 . h]g]l6S; cGtu{t h]g]l6S; OlGhlgol/ª, d]l8sn h]g]l6S; h:tf 

pkljwfx¿ klg k5{g\ . h]g]l6S;sf] af/]df ljleGg cg';Gwfg u/]/ lgodx¿ k|ltkfbg ug]{ 

klxnf] j}1flgs u|]u/ hf]xfg d]08n lyP . pgL Pp6f rr{df leIf' lyP . pgL h'nfO{ 22, 1822 

df cli6«ofdf hlGdPsf lyP . pgnfO{ h]g]l6S;sf lktf elgG5 . d]G8nn] cfk\mgf] 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 u'0fx¿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]Fnf]  

4. sf];ffsf] cfsf/ M kf]l6nf] / v'lDrPsf]  

5. lapsf] cfsf/ M uf]nf] / rfpl/Psf]  

6. k'mnsf] /ª M kk{n / ;]tf]  

7. lapsf] /ª M kx]Fnf] / xl/of]  

d]G8nn] cfk\mgf] k|of]usf nflu s]/fpsf] af]6 5fGg'sf sf/0fx¿ 

1. s]/fpsf] k'mn b'O{ lnª\uL (Bisexual) / aGb (Closed) ePsfn] k|fs[lts ¿k d} 
 :jk/fu;]rg eO{ k|hgg\ x'g ;S5 .  

2. o;df cfjZostfcg';f/ k/k/fu;]rg u/fpg klg ;lsG5 .  

3. o;sf] hLjgrqm 5f]6f] ePsfn] l56f] l56f] glthf lng ;lsG5 .  

4. o;df w]/} hf]8f km/s u'0fx¿ (Contrasting characteristics) x'G5g\ . 

5. Ps} k6sdf w]/} lapx¿ pTkfbg ug{ ;lsG5 h;af6 ;lhn} gofF la?jfx¿ pTkfbg 
 ug{ ;lsG5 .  

6. logLx¿nfO{ pdfg{ klg ;lhnf] x'G5 .  

d]08nsf] k|of]usf] ljlw(Method of Mendal's Experiment) 

d]08nn] s]/fpsf] af]6df kfOg] ;ft hf]8f u'0fx¿ z'b\w (pure) / l7dfxf (hybrid) sf af/]df 

5'6\6f 5'6\6} cWoog u/L k|To]s j+zhsf] u'0f cg';f/ juL{s/0f klg u/] . d]G8nn] j+zf0f'qmdsf] 

cWoogsfnflu s]/fpsf cUnf / xf]rf la?jfx¿ 5fgL k/ k/fu;]rg (cross pollination) 
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u/fP . o; k/fu;]rgaf6 k|fKt ePsf] lapaf6 la?jf pdfl/of], h;nfO{ klxnf] j+z (first 

filial generation) elgof] . klxnf] j+zdf k|fKt la?jfx¿ ;a} cUnf kfOof] . o;/L g} pgn] 

afFsL & 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/fpFbf klxnf] 

j+zdf k|fKt x'g] u'0fnfO{ d]G8nn] k|anu'0f (Dominant character) gfd lbP eg] h'g u'0f 

klxnf] j+zdf b]lvPg pSt u'0fnfO{ n'Ktu'0f (Recessive character) gfd lbP . 

d]G8nn] klxnf] j+zdf k|fKt l7dfxf cUnf la?jfx¿ lardf :jk/fu;]rg (Self pollination) 

u/fP . o;/L :jk/fu;]rg kZrft k|fKt bf];|f] j+zsf la?jfx¿ cjnf]sg ubf{ cUnf] / xf]rf] 

b'j} u'0f ePsf la?jfx¿ b]vf k/] . h;dWo] 75% cUnf] la?jf / 25% xf]rf] la?jf lyP . pSt 

bf];|f] j+zdf k|fKt la?jfx¿df :jk/fu;]rg u/fpFbf z'4 cUnf] s]/fpsf] af]6af6 z'4 cUnf] 

s]/fpsf] af]6dfq k|fKt eP . z'4 xf]rf] s]/fpsf] af]6af6 z'4 xf]rf] s]/fpsf] af]6x¿ k|fKt eP 

. To;} u/L l7dfxf cUnf] s]/fpsf] af]6af6 75% cUnf] / 25% xf]rf] s]/fpsf] af]6x¿ k|fKt eP 

. 

]{  

d]G8nsf] k|of]usf glthfx¿ 

1. z'4 cUnf s]/fpaf6 cUn} dfq la?jf pTkfbg eP . 
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2. l7dfxf cUnf la?jfaf6 k]ml/ 3:1 sf cg'kftdf cUnf / xf]rf la?jf pTkfbg eP .  

3. z'4 xf]rf la?jfaf6 xf]rf la?jf dfq pTkfbg eP .  

d]G8nsf] k|of]udf lkmgf]6fOlks cg'kft / lhgf]6fOlks cg'kft 

aflx/L ¿kdf b]lvg] u'0fx¿nfO{ lkmgf]6fOlks u'0fx¿ elgG5 . hLjx¿ leqL ¿kdf /x]sf 

h]g]l6s ;+/rgfnfO{ lhgf]6fOlks u'0fx¿ elgG5 . d]G8nsf] k|of]udf bf];|f] j+zsf] lkmgf]6fOlks 

/ lhgf]6fOlks cg'kft lgDgfg';f/ 5 . lkmgf]6fOlks cg'kft cUnf] M xf]rf] = 3:1 lhgf]gfOlks 

cg'kft z'4 cUnf] M l7dfxf cUnf] M z'4 xf]rf] 1:2:1 .   

d]G8nsf lgodx¿  

u|]u/ hf]xfg d]G8nn] s]/fpsf ljleGg u'0fx¿ lnP/ u/]sf k|of]u kZrft pknAw glthfsf 

cfwf/df lgDglnlvt lgodx¿ k|ltkfbg u/]sf lyP .  

1. k|antfsf] lgod (Law of dominance) 

2. n}ª\lus z'b\wtfsf] lgod (Law of parity of gamete or law of segregation) 

3. :jtGq u'0f k|;f/0fsf] lgod (law of independent assortment) 

dgf]xfO la|8 qm; / 8fOxfOla|8 qm; 

Pp6f dfq km/s u'0f (Contrasting character) ePsf la?jfx¿ lar k/k/fu;]rg u/fO{ 

l7dfxf la?jf pTkfbg ug'{ nfO{  df]gf] xfOla|8 qm; elgG5 . h:t}M cUnf] / xf]rf] s]/fpsf] 

lar qm; u/fpFbf klxnf] j+zdf100% l7dfxf cUnf] la?jfx¿ pTkfbg x'G5g\ . 

To:t} b'O{cf]6f km/s u'0fx¿ ePsf la?jfx¿ lar k/ k/fu;]rg u/fP/ l7dfxf la?jf 

pTkfbg ug]{ k|lj|mofnfO{ 8fOxfOla|8 qm; elgG5 .  

k|antfsf] lgod(Law of Domnance) 

k|antfsf] lgodfg';f/ z'4 u'0f ePsf dfp hLjx¿ lar k/ k/fu;]rg u/fpFbf klxnf] j+zdf 

k|anu'0f dfq b]vfk5{ . o;/L Ps hf]8f km/s z'4 u'0f ePsf dfp hLjx¿ lar k/ 

k/fu;]rg u/fpFbf klxnf] j+zdf s'g} Pp6f dfq u'0f b]lvg'nfO{ k|jntfsf] lgod elgG5 . 

d]G8nsf] k|of]udf klg s'g} u'0f klxnf] j+zdf 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 / blaP/ /x]sf] u'0fnfO{ n'Kt u'0f 

elgG5 .  
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d]G8nsf] k|antfsf] lgod lugL lkudf klg cWoog ug{ ;lsG5 . o; k|of]udf sfnf] /ªsf] 

lugL lku (BB) / ;]tf] /ªsf] lugL lku (bb) nfO{ cfk;df qm; u/fpFbf klxnf] j+zdf l7dfxf 

sfnf] lugL lku dfq hGdG5g\ . oxfF sfnf] /ª k|an u'0f / ;]tf] u'0f n'Kt u'0f x'G5 .  

 

n}ª\lus z'4tfsf] lgod (Law of Purity of Gamete) 

klxnf] j+zsf] l7dfxfdf b'O{ km/s u'0fx¿ ;Fu} /x] klg cfcfk\mg} df}lnstf gu'dfO{ z'4 g} 

/x]sf x'G5g\ . ha l7dfxfdf Uofd]6 aG5 . ldof]l;; sf]if ljefhg x'Fbf j+zf0f'x¿ 5'6\l6P/ 

k|To]s Uofd]6df z'4 u'0f dfq hfG5 . o; lgodnfO{ n}ª\lus z'4tfsf] lgod elgG5 . 

pbfx/0fsf nflu d]G8nsf] k|of]udf klxnf] j+zdf k|fKt cUnf] la?jfx¿df :jk/fu;]rg 

u/fpFbf bf];|f] j+zdf cUnf / xf]rf b'j} k|sf/sf s]/fpsf la?jfx¿ b]lvP . h;df cUnf / 

xf]rfsf] cg'kft 3:1 x'G5 .  
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dflg;df b]lvg] s]xL j+zf0f'ut u'0fx¿ (Some genetic characteristics in human being) 

dflg;df kfOg] s]xL k|an / n'Kt u'0fx¿ 

k|anu'0f (Dominant character) n'Ktu'0f (Recessive character) 

1=a'9L cf}+nf k5fl8 gdf]l8g]  
1=a'9L cf}+nf k5fl8 df]l8g]  

2= lha|f] bf]la|g]÷a6fl/g] -lrq_  2= lha|f] gbf]la|g]÷ga6fl/g]  

3= ufnfdf vfN6f] kg]{ -lrq_  
3= ufnfdf vfN6f] gkg]{ -lrq_  

4= sfgsf] nf]tL ghf]l8Psf] -lrq_  4= sfgsf] nf]tL hf]l8Psf] - lrq_  

5= 3'ld|Psf] skfn -lrq_  5= g3'ld|Psf] skfn -lrq_  

6= a'9L cf}+nf v'lDrg] -lrq_  6= a'9L cf}+nf gv'lDrg] -lrq_  
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cGo hLjx¿df dgf]xfOla|8 qm; 

yf]d; xG6 df]u{g gfds j}1flgsn] d]G8nsf] lgodsf] k|of]u 8«f];f]lkmnf gfds Ps k|sf/sf] 

leFmufdf u/]sf lyP . pgn] nfdf] kv]6f / 5f]6f] kv]6f ePsf] 8«f];f]lkmnfsf] lar df]gf]xfOla|8 

qm; u/fpFbf klxnf] j+zdf ;a} nfdf] kv]6f ePsf] 8«f];f]lkmnf k|fKt eP . pQm klxnf] j+zdf 

k|fKt l7dfxf nfdf] kv]6f ePsf] 8«f;f]lkmnfnfO{ :jk|hgg\ u/fpFbf bf];|f] j+zdf 75% nfdf] 

kv]6f ePsf / 25% 5f]6f] kv]6f ePsf 8«f];f]lkmnf kfPsf lyP . To;df klg lkmgf]6fOlks 

cg'kft nfdf] M 5f]6f] M 3:1 lyof] eg] lhgf]6fOlks cg'kft z'4 nfdf] M l7=nf M z'== 5f]6f]  

1:2:1 lyof] .  

 

lrq g+= 20.2 8«f];f]lkmnfx¿ lar df]gf]xfOla|8 qm; 

 

lrq g+= 20.3.... 

lugL lkudf x'g] df]gf]xfOla|8 qm; -sfnf] vs ;]tf]_ 
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kl/j[lQ (Variation) 

of] ;+;f/df s'g} klg b'O{ cf]6f hLjx¿ p:t} x'Fb}gg . ltgLx¿sf u'0fx¿df s]xL g s]xL 

u'0fx¿ km/s x'G5g\ . Pp6} cfdfsf] sf]vaf6 hGd]sf h'DNofxf efOalxgLx¿ klg b'?:t} p:t} 

x'Fb}gg\ . pgLx¿sf] 5fnfsf] /ª skfnsf] /ª, z/L/sf c+ux¿sf] agfj6, zf/Ll/s agfj6 cflb 

u'0fx¿ km/s km/x x'G5g\ . o;/L Pp6} hftLsf hLjx¿df klg p:t} u'0f geO{ km/s km/s 

u'0f x'g'nfO{ kl/j[lQ elgG5 . kl/j[lQsf d'Vo sf/0fx¿ M 

1. jftfj/0fLo k|efj 

2. qml;ª cf]e/ 

3. u'0fx¿sf] :jtGq k|;f/0f 

4. pTkl/jt{g cflb x'g\ .  

kl/j[lQsf k|sf/x¿  

kl/j[lQ d'Vo u/L b'O{ lsl;dsf x'G5g\ M 

1. j+zf0f'ut kl/j[lQ (Heredity variation) 

2. jftfj/0fLo kl/j[lQ (Environmental variation) 

j+zf0f'ut kl/j[lQ (Heredity Variation) 

o; lsl;dsf] kl/j[lQ j+zf0f'df x'g] ;fdfGo kl/jt{gn] ubf{ x'G5 .  d}y'lgs k|hgg\ x'Fbf 

k|hgg\ sf]ifsf] ldof]l;; ljefhg eO{ Uofd]6 aG5 . o;/L ldof]l;; sf]if ljefhg x'Fbf qml;ª 

cf]e/ x'G5 . qml;ª cf]e/ x'Fbf j++zf0f'sf] agf]6 / sfo{df cfpg] km/s kgfn] ubf{ hlGdg] 

;Gtfgdf km/s lsl;dsf] u'0fx¿ ljsf; x'G5g\ . To;}n] d}y'lgs k|hgg\af6 pTkfbg ePsf 

;hLjx¿ Ps csf{df km/s b]lvG5g\ . ltgLx¿ b'?:t p:t} x'Fb}gg\ . o;/L j++zf0f'n] u'0fx¿ 

;GttLdf ;f/]/ n}hfFbf b]lvg] kl/j[lQnfO{ j++zf0f'ut kl/j[lQ elgG5 ., 

jftfj/0fLo kl/j[lQ (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's{g] a9\g] ubf{ pgLx¿ x's]{sf] jftfj/0fcg';f/ gofF gofF 

u'0fx¿sf] ljsf; x'G5 . h;n] ubf{ pgLx¿sf] aflx/L ¿kdf km/skgf cfpF5 . oL hLjx¿sf] 

lhgf]6fOk Pp6} ePtf klg jftfj/0fsf] c;/n] ubf{ aflx/L ¿kdf leGgtf cfpF5 . o;/L 

jftfj/0fsf] k|efjn] ubf{ hLjx¿df b]lvg] kl/j[lQnfO{ jftfj/0fLo kl/j[lQ elgG5 . 

dfly pNn]lvt kl/j[lQx¿ lg/Gt/ jf cs:dft x'g] u5{g\ . lg/Gt/ kl/j[lQ Pp6f j+zaf6 

csf]{ j+zdf ;5{ . t/ cs:dft kl/j[lQ PSsf;L b]lvG5 .  
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pTkl/jt{g (Mutation) 

j++zf0f'df x'g] :yfoL kl/jt{gn] ubf{ hLjx¿sf] lkmgf]6fOk / lhgf]6fOkdf x'g] cs:dft 

kl/jt{gnfO{ pTkl/jt{g elgG5 . pTkl/jt{gsf] cjwf/0ff 8r hLjzf:qL Xo'uf] l8 e]l/hn] 

(Hugo De Varies) lbPsf x'g\ . dflg;sf] xftdf 7 cf]6f cyjf cf7cf]6f cf}+nf x'g' . ufOsf] 6 

cf]6f v'6\6fx¿ x'g', 6fpsf]x¿ hf]l8Psf] h'DNofxf cflb .  

pTkl/jt{gsf sf/0fx¿ (Causes of Mutation) 

 k/fj}hgL ls/0f PS;/], ufdf /] h:tf xflgsf/s ljls/0fx¿sf] c;/n] ubf{ pTkljt{g 
 x'G5 .  

 ldof]l;; sf]if ljefhg x'Fbf x'g] j++zf0f'x¿sf] lj36g / ;+of]hg cflbsf sf/0fn] klg 
 pTkl/jt{g x'G5 .  

 

;f/fz 

 afa' cfdfaf6 ;Gtfgdf ;/]/ hfg] u'0fx¿nfO{ j++zf0f'ut u'0fx¿ elgG5 . 

 j++zf0f', j++zf0f'ut u'0f tyf kl/j[lQsf] af/]df cWoog ug]{ hLj lj1fgsf] ljwfnfO{ 
 h]g]l6S; elgG5 .  

 u|]u|/ hf]xfg d]G8nfO{ h]g]l6S;sf lktf elgG5 .  

 d]G8nn] cfk\mgf] k|of]u s]/fp (Pisum satium) df u/]sf lyP .  

 km/s u'0fePsf la?jfx¿df qm; u/fpFbf hGdg] klxnf] j+zsf l7dfxf ;Gtfgdf 
b]lvg]  u'0fnfO{ k|an u'0f elgG5 . pSt l7dfxfdf gb]lvO{ balP/ /x]sf u'0fnfO{ n'Kt u'0f 
 elgG5 . 

 hLjx¿sf] aflx/af6 b]lvg] u'0fnfO{ lkmgf]6fOk elgG5 eg] j++zf0f'n] af]s]sf] u'0fnfO{ 
 lhgf]6fOk elgG5 . 

 k|jntfsf] lgod, n}ª\us z'4tfsf] lgod / :jtGq u'0f k|zf/0fsf] lgod u/L d]G8nn] 
 ltg cf]6f lgodsf] k|ltkfbg u/]sf lyP . 

 x/]s hLj lkR5] b]lvg] km/skgfnfO{ kl/j[lQ elgG5 . 

 s'g} hLjdf b]lvPsf] cfsl:ds kl/jt{gnfO{ pTkl/jt{g elgG5 .  
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cEof;  

1.  tnsf ax' a}slNks k|Zgx¿ ;xL pQ/ 5fg]/ n]Vg'xf];\ .  

 s_ d]G8nn] cfk\mgf] k|of]usf] nflu s'g la?jf lnPsf lyP < 

     (i) s]/fp   (ii) rgf   (iii) ds} (iv)l;dL 

 v_ df]gf]xfOla|8 qm;sf] lhgf]6fOlks cg'kft tnsf dWo] s'g xf] < 

     (i) 1:2   (ii) 3:1    (iii) 1:2:1 (iv) 9:2:3:1 

 u_ pTkl/jt{g s:tf] k|sf/sf] kl/j[lQ xf] < 

  (i) lgoldt kl/j[lQ          (ii) clgoldt kl/j[lQ 

   (iii) j+zf0f'ut kl/j[plQ  (iv) jftfj/0fLo kl/j[lQ 

 3_ Pp6f km/s u'0f  ePsf] hLjx¿aLr qm; u/fpFbf pTkGgx'g] l7dfxfdf b]lvg]  

  u'0fnfO{ s] elgG5< 

      (i) k|an u'0f       (ii) n'Kt u'0f  

  (iii) j+zf0f'ut u'0f       (iv) cfofltt u'0f 

 ª_ Pp6} k|hfltsf hLjx¿df b]lvg] km/skgfnfO{ s] elgG5< 

         (i) pTkl/jt{g        (ii) j+zf0f'qmd     

   (iii) kl/j[lQ     (iv) qmdljsf;  

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

 s_ k|anu'0f / n'Ktu'0f 

 v_ lkmgf]6fOk / lhgf]6fOk 

 u_ jftfj/0fLo kl/j[lQ / j+zf0f'ut kl/j[lQ 

 3_ pTkl/jt{g / kl/j[lQ 

3. sf/0flbg'xf];\ .  

 s_  ;Gtfgx¿ cfk\mgf] cfdfa'af h:t} x'G5g\ t/ b'?:t p:t} x'Fb}gg\ . 

 v_  d]G8nn] cfk\mgf] k|of]usf nflu s]/fpsf] la?jf /f]h] . 

 u_  cUnf] s]/fpsf] af]6 xf]rf] s]/fpsf] af]6lar k/ k/fu;]rg u/fpFbf, klxnf] 
j+zdf   ;a} cUnf] s]/fpsf] af]6sf] pTkfbgeof] .  
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 3_  l7dfxf hLjx¿df :j;]rg u/fpFbf cnu cnu lsl;dsf ;GttLx¿sf] 
pTkfbg    x'G5 .  

4. tnsf k|Zgx¿sf] pQ/ n]Vg'xf];\ .  

 s_  h]g]l6S; s]nfO{ elgG5 < 

 v_  df]gf]xfOla++|8 qm; eg]sf] s] xf] < z'4 /ftf] (RR) k'mnk'mNg] s]/fp / z'4 ;]tf]  
  (rr) k'mnk'mNg] u_ s]/fpsf] lar k/ k/fu;]rgTo;kl5 :jk/fu;]rg u/fpFbf  
  klxnf] / bf];|f] j++zdfkfpg] kl/df0fnfO{ lkmlnon rf6{åf/f b]vfpg'xf];\ . 

 3_  d]G8nsf] k|of]u la?jfdf dfq geO{ hgfj/df klg ug{ ;lsG5 eGg] tYonfO{  
  Pp6f pbfx/0f ;lxt :ki6 kfg'{xf];\ . 

 ª_  d]G8nsf] lgodx¿ JofVof ug'{xf];\ . 

 r_ kl/j[lQsf] kl/efiff n]lv o;sf k|sf/x¿ pbfx/0f ;lxt JofVof ug'{xf];\ .  

 5_  kxF]nf] lap x'g] s]/fp / xl/of] lap x'g] 
  s]/fplar klxn] k/k/fu;]rg /  
  To;kl5sf] j+zdf :jk/fu;]rg u/fpFbf 
  bf];|f] j+zdf cfpg] kl/0ffd tnsf]  
  tflnsfdf b]vfOPsf] 5 . Tof] tflnsfsf]  
  cfwf/df tnsf k|Zgx¿sf] pQ/ lbg'xf];\ 
.  

(i) k|an / n'Ktu'0fx¿ b]vfpg] la?jfsf] cg'kft slt x'G5 < 

(ii) logLx¿sf] lkmgf]6fOlks cg'kft / lhgf]6fOlks cg'kft n]Vg'xf];\ . 

(iii) oLdWo] s'grflxF z'4 kx]Fnf] lap x'g] la?jf xf] < 

 h_  Pp6f sfnf] lugLlku / ;]tf] lugLlkuaLr k/ k|hgg\ u/fpFbf klxnf] j+zdf ;a} 
   sfnf lugLlkux¿ b]vf k/] . of] j+zdf ;]tf lugLlkux¿ gb]lvg'sf] sf/0f 
:ki6    kfg{'xf];\ .  

kl/of]hgfsfo{ M 

cfk\mgf] kl/jf/sf] ltg k':tf;Ddsf] ;b:ox¿sf] skfnsf] /ª, 5fnfsf] /ª, prfO, skfnsf] 

k|sf/ h:tf j+zf0f'df u'0fx¿sf] cWoog u/L k|an / n'Kt u'0fx¿sf] rf6{ agfO{ sIffdf 

5nkmn ug'{xf];\ . 
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:jR5 k|fs[lts jftfj/0fdf afFRg kfpg] ;a} hLjhGt'x¿sf] g};lu{s clwsf/ xf] . k|fs[lts 

jftfj/0fdf ljleGg lsl;dsf cgfjZos j:t'x¿ kmfNgfn] jftfj/0fLo k|b"if0fx'G5 . 

jftfj/0fLo k|b"if0fn] ubf{ dfgj nufot ;a}nfO{ hLjg latfpg sl7gfO pTkGg eO/x]sf] 5 . 

jftfj/0fLo k|b"if0fn] ubf{ jftfj/0fsf ljleGg tTjx¿ xfjf, kfgL, df6f] cflbdf x|f; NofO{ 

kfl/l:ylts k|0ffnLdf c;Gt'ng u/fpF5 . jftfj/0f k|b"lift x'g] b/ tLj| 5 . k|b"if0f x'g'sf] 

d'Vo sf/0f dflg;x¿sf lj|mofsnfkx¿ x'g\ . clxn] k|b"if0f ljZjsf] ;d:of eO/x]sf] 5 . 

To;}n] k|To]s JolQm, ;dfh / /fi6«n] o;sf] Joj:yfkg ug'{ h?/L b]lvG5 . o; PsfOdf 

xfdLx¿n] jfo' k|b"if0f, kfgLk|b"if0f / df6f] k|b"if0fsf] sf/0f, c;/ / Go'lgs/0f ug]{ pkfox¿ 

tyf jgh+ª\un / kfgLsf] ;+/If0f tyf logLx¿sf] Joj:yfkg ug]{ pkfox¿ ;DaGwL cWoog 

ug]{5f}F .  

jfo' k|b"if0f (Air Pollution) 

xfjfdf ljleGg UofF;x¿ tyf w'nfsf] s0fx¿ ldl;Psf x'G5g\ . ;fdfGotof xfjfdf 78% 

gfO6«f]hg, 21% clS;hg / 0.03% sfa{g8fOcS;fO8 tyf s]xL dfqfdf cfu{g, ldy]g / cGo 

UofF;x¿ ldl;Psf x'G5g\ / t/ oL UofF;x¿ ;Fu;Fu} cGo cgfjZos j:t'x¿ klg xfjfdf 

ldl;Psf x'G5g\ . h;sf sf/0fn] xfjf k|b'lift x'G5 . To;}n] xfjfdf cgfjZos j:t'x¿ ldl;O 

xfjfsf] df}lns ;+/rgfdf x|f; cfpg'nfO{ jfo' k|b"if0f elgG5 . xfjf k|b"if0f ug]{ ;|f]tx¿nfO{ 

jfo' k|b"ifs elgG5 . pTkfbgsf cfwf/df jfo' k|b"ifsx¿ b'O{ lsl;dsf 5g\ .  

i) k|fylds k|b"ifs 

ii) låtLo k|b"ifs 

 

jftfj/0fLo k|b"if0f / Joj:yfkg 
(Environmental Pollution and Management) 

ljlzi6 p2]Zo (Specific Objectives) 

o; kf7sf] cGTodf lzIffyL{x¿ lgDg s'/fdf ;Ifd x'g'x'g]5 M 

-s_  jfo' k|b"if0f, kfgL k|b"if0f / df6f] k|b"if0fsf] sf/0f / c;/ / Go'gLs/0f ug]{ 
pkfox¿ atfpg / ;f] cg';f/sf] Jojxf/ b}lgs hLjgdf k|bz{g ug{ 

-v_  jg hª\un / kfgLsf] ;+/If0f / o;sf] Joj:yfkg ug]{ pkfox¿ atfpg 

kf7 

@! 
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i)  k|fylds k|b"ifs (Primary Pollutant) 

;|f]taf6 lgl:sg] lalQs} jfo'd08ndf k|j]z u/L k|b"ifssf] e"ldsf v]Ng] k|b"ifsnfO{ 

k|fylds k|b"ifs elgG5 . o:tf k|b"ifssf] k|d'v ;|f]t h}ljs OGwgsf] hng xf] . h}ljs 

OGwgsf] hng x'Fbf pT;h{g x'g] dl;gfs0f, v;|f s0f, uGw, gfO6«f]hg, clS;hg, 

of}lus, x]nf]hg ;d"xsf kbfy{x¿, /]l8of]wdL{ ljls/0f kbfy{x¿n] jfo' k|b'lift  

agfpF5g\ .  

ii)  låtLok|b"ifs (Secondary Pollutant) 

jftfj/0fdf b'O{ jf b'O{ eGbf a9L k|fylds k|b"ifssf] ;fwf/0f k|ltlqmofåf/f pTkGg 

ePsf k|b"ifsx¿nfO{ låtLo k|b"ifs elgG5 . oL k|b"ifsx¿n] ck|ToIf ¿kdf jfo' k|b"if0f 

u/fpF5g\ . kmd{lN8xfO8, k]/f]S;fOn /]l8sn, k]/f]S;L Pl;6fOn gfO6«]6 (PAN), 

xfO8«f]sfa{g, gfO6«f]hgsf cS;fO8x¿ cflb låtLo k|b"ifssf ;|f]tx¿ x'g\ . logLx¿ 

k|fylds k|b"ifs eGbf w]/} vt/gfs x'G5g\ . 

jfo' k|b"if0fsf ;|f]tx¿ (Sources of Air Pollution) 

jfo' k|b'if0fsf ;|f]tx¿ d'Vo u/L b'O{ lsl;dsf x'G5g\ .  

(i)  k|fs[lts ;|f]tx¿ (Natural Sources) 

k|s[ltaf6 :jtM lg:sg] jf pTkGgx'g] jfo' k|b'if0fsf ;|f]tx¿nfO{ k|fs[lts ;|f]t elgG5 . 

h:t}M Hjfnfd'vL lj:kmf]6g, jgcfunfuL, df6f]sf] IfoLs/0f, k/fu s0fx¿, k|fs[lts 

/]l8of]wdL{ kbfy{x¿ cflb . oL ;|f]tx¿ k6s k6s eO /xFb}gg\ . logLx¿ s[lqd 

;|f]tx¿ eGbf sd xflgsf/s x'G5g\ . 

(ii)  s[lqd ;|f]tx¿ (Artificial Sources) 

k|s[ltdf :jtM geO{ s[lqd ¿kdf jf dfgjåf/f pTkGg u/fOPsf] k|b'ifsx¿nfO{ s[lqd 

;|f]tx¿ elgG5 . h}ljs OGwg hNbf pTkGg x'g] UofF;x¿, pBf]ux¿af6 lg:sfl;t 

UofF;x¿ / kmf]xf]/x¿, Go'lSno/ kmf]xf]/, ufl8x¿af6 lg:sg] w'Fjf, /f;folgs dn, 

ls6gf;s ljiffbL cflb s[lqd k|b"ifsx¿ x'g\ . oL ;|f]tx¿af6 sfa{gdf]gf]cS;fO8, 

gfO6«f]hg 8«fOcS;fO8, ;Nkm/ 8fOcS;fO8, Snf]l/g, cdf]lgof cflb lg:sG5g\ . 

jfo' k|b'if0fsf c;/x¿ (Effects of Air Pollution) 

jfo' k|b"ifsn] hghLjg tyf jftfj/0fdf ljleGg c;/x¿ kfl//x]sf] x'G5 . s'g} c;/x¿ 

cNksflng x'G5g\ eg] s'g} c;/x¿ lb3{sfnLg x'G5g\ .UofF;jfo' k|b'ifsn] dflg;sf] :jf:Yo, 
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:yfgLo jftfj/0f kfl/l:ylts k|0ffnL, xfjf kfgL k|lts"n k|efj kf5{ . UofF;jfo' k|b'if0f kfg]{ 

s]xL c;/x¿ lgDgfg';f/ 5g\ . 

dflg;sf] :jf:Yodf kfg]{ gsf/fTds k|efj (Adverse Effect on Human Health) 

jfo'd08ndf /x]sf] clS;hg lnP/ dflg; afFlr/x]sf] x'G5 . dflg;n] Ps lbgdf nueu 

22,000 k6sZjf; lng] u5{ . k|b"lift xfjfdf Zjf; lnFbf ljleGg lsl;dsf xflgsf/s 

UofF;x¿ dflg;sf] z/L/df k|j]z u5{g\ . oL xflgsf/s UofF;x¿n] dflg;sf] z/L/df xfjfaf6 

;g]{ Zjf;k|Zjf; ;DaGwL /f]ux¿ -Zjf; gnLkf]Ng], gfs, cfFvfkf]Ng], a|f]GsfOl6;, d'6' ;DaGwL 

ljleGg /f]ux¿, SofG;/ cflb_ nfUg ;S5g\ . UofF; jfo' k|b"if0fn] ubf{ lgb|f gkg]{, z/L/ 

cfn:o x'g], jfsjfsL nfUg] h:tf ;d:ofx¿ x'g ;S5g\ . 

jg:kltsf] h}ljs ljsf;df afwf (Adverse Effects on Plant Growth) 

jfo' k|b"if0fsf] sf/0fn] jfo'd08ndf t'Fjfnf] nfU5 h;n] ubf{ ;"o{sf] k|sfzsf] cfudgdf sdL 

cfpF5 . ;"o{sf ljsL/0fx¿sf] sdL x'Fbf k|sfz ;+Zn]if0f k|lj|mofdf ult/f]w v8f x'G5 . k|sfz 

;+Zn]if0fdf sdL x'Fbf la?jfx¿sf] j[l4 ljsf;df cj/f]w k'Ub5 .  

b[Zofjnf]sgdf afwf (Reduction in Visibility) 

jfo'd08ndf ljleGg lsl;dsf k|b"ifsx¿ ldl;gfn] jfo'd08n wldnf] x'G5 . w'Fjf / t'Fjfnf]sf] 

sf/0fn] ubf{ 6f9f6f9f b]Vg ;lsFb}g . ha \ljleGgpBf]u, snsf/vfgf, uf8Lx¿af6 lg:s]sf 

w'nf] w'Fjfx¿ jfo'd08ndf ldl;G5 . To;n] ubf{ jfo'd08ndf afSnf] x':;' / t'Fjfnf] nfU5 . 

To:tf] a]nfdf ufl8x¿ b'3{6gf x'g], xjfO p8fgdf jfwf k'Ug], xjfO{ b'3{6gf x'g] 36gfx¿ 

36\5g\ . 

k[YjLsf] ;txdf ;f}o{ ljls/0fdfsdL (Reduction in Solar Radiation) 

jfo'd08ndf ljleGg k|b"ifsx¿sf] dfqf a9]kl5 ;"o{af6 cfPsf ljls/0fx¿ ltgLx¿n] ;f]:g] / 

otfptf ltt/lat/ kf5{g\ . h;n] ubf{ k[YjL;Dd cfOk'Ug] ;f}o{ ljls/0fx¿df sdL cfpF5 .  

xl/t u[x k|efj (Green house effect) 

jfo'd08ndf sfa{g 8fOcS;fO8, gfO6«; cS;fO8, ldy]g, ;Nkm/ 8fOcS;fO8 kfgLsf] jfkmsf] 

dfqf j[l4 x'Fbf ;"o{af6 k[YjLsf] ;txdf cfPsf ljls/0fx¿ k[YjLsf] ;txaf6 k/fjt{g eO{ 

jfo'd08ndf hfg kfpFb}gg\ . o;n] ubf{ k[YjLsf] ;txsf] tfkqmd j[l4 x'G5 . of] Pp6f xl/t 

u[x k|efjsf] c;/ xf] . o;n] ubf{ cGo c;/x¿ klg b]vf k5{g\ . 

cDnjiff{ (Acid Rain) 

pBf]uwGbf, snsf/vfgf tyf ufl8x¿af6 lg:s]sf ;Nkm/ 8fOcS;fO8, sfa{g 8fOcS;fO8, 

sfa{g dgf]cS;fO8, gfO6«; cS;fO8, gfOl6«scS;fO8 cflb jfo'd08ndf k'lu;s]kl5 ljleGg 
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/f;folgs k|ltlqmof eO{ kfgLsf yf]kfx¿;Fu k|ltlqmof x'Fbf ljleGg lsl;dsf cDnx¿  

aG5g\ . tLcDnx¿ jiff{sf] kfgLdf ldl;P/ k[YjLsf] ;txdf v:5 . h;nfO{ cDn jiff{ elgG5 . 

cDn jiff{n] df6f]sf] pj{/f zlSt 36fpg], 5fnfsf] /f]ux¿ pAhfpg], ;f+:s[lts ;Dkbfx¿nfO{ 

laufg]{ tyf hlnP k|f0fLx¿nfO{ dfg]{ ub{5 .  

cf]hf]g tx ljgf; (Ozone layer depletion) 

jfo'd08ndf Snf]/f]ˆnf]/f] sfa{g (CFC) sf] ;fy} ldyfOn Snf]/f]kmd{ (Methyle Chloroform), 

sfa{g 6]6«fSnf]/fO8 (Carbon Tetrachloride), ldyfOna|f]dfO8 (Methyle Bromide) h:tf 

UofF;x¿ pT;h{g eO/x]sf x'G5g\ . oL UofF;x¿ nfdf] ;do;Dd jfo'd08ndf /lx/xG5g\ . oL 

UofF;x¿ cN6«fefof]n]6 (Ultraviolet) ljls/0fx¿sf] ;Dks{df cfpFbf ljR5]bg eO{ g];]G6 

Snf]l/g a|f]ldg h:tf tTjx¿ lg:sG5g\ . oL tTjx¿n] cf]hf]g txnfO{ gi6 u5{g\ .  

xfjfkfgLdf kl/jt{g (Climate Change) 

jfo'd08ndf pT;h{g ePsf ljleGg lsl;dsf k|b"ifsx¿sf] sf/0fn] jfo'd08ndf xl/tu[x 

k|efjsf c;/x¿ b]lvG5 . Unf]an jfld{ª x'G5 . a]df};dL jiff{t x'g], v8]/L kg]{, cTolws udL{ 

x'g], slxn] cltj[li6 t slxn] cgfj[li6 x'G5 . h;n] ubf{ k[YjLsf] xfjfkfgLdf kl/jt{g cfpF5 .  

P]ltxfl;s :df/sx¿sf] gi6 (Deterioration of Historical Monuments) 

jfo' k|b'if0fsf] sf/0fn] ubf{ cDn jiff{ x'G5 . pSt cDn jiff{sf] sf/0fn] P]ltxfl;s :df/sx¿ 

gi6 x'G5g\ . To:t} jfo'd08ndf pT;lh{t xflgsf/s Uoff;x¿n] ubf{ klg :df/sx¿ gi6 

eO/x]sf  

x'G5g\ . 

jfo' k|b"if0f lgoGq0fsf pkfox¿ (Measures to Control Air Pollution) 

 pBf]ux¿ j:tLeGbf 6f9f agfpg'k5{ .  

 pBf]uaf6 lg:sg] ljiffn' UofF;x¿ 5fg]/ dfq} ToxfFaf6 lg:sg] UofF;x¿nfO{ 
jfo'08ndf  5f]8\g'k5{ .  

 hg;+Vof j[l4nfO{ lgoGq0f ug'{k5{ . 

 cf0fljs e6\6Lx¿sf] k|of]udf k|ltaGw nufpg'k5{ .  

 j[Iff/f]k0f sfo{x¿ ug]{ / jgh+unsf] ;+/If0f ug'{k5{ .  

 jfo' k|b'if0f u/fpg] ljleGg UofF;x¿sf] pTkfbg tyf k|of]udf s6f}tL ug'{k5{ . 

 jfo' k|b'if0f lgoGq0faf/] hgr]tgf k}mnfpg] ug'{k5{ .  

 pBf]u snsf/vfgf uf8Lx¿ rnfpg j}slNks phf{sf ;|f]tx¿sf] k|of]u ug'{ k5{ .  
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kfgL k|b"if0f (Water Pollution) 

z'4kfgL /ªxLg, uGwxLg of}lus xf] . k[YjLsf nueu 70% efu kfgLn] cf]u6]sf] 5 . t/ 

k[YjLdf /x]sf] w]/}h;f] kfgL g'lgnf] / k|b"lift 5 . k[YjLdf /x]sf] s]jn 2.5% kfgLdfq} :jR5 

kfgL 5 t/ lkpg of]Uo 5}g . ljleGg dfgjLo / k|fs[lts sf/0fn] ubf{ kfgLdf ljleGg 

k|sf/sf k|b'if0fx¿ x'G5g\ . o;sf] sf/0fn] kfgLsf] jf:tljsjf df}lns u'0fdf km/skgf  

cfpF5 . o;/L ljleGg sf/0fn] ubf{ kfgLsf] jf:tljs u'0fdf kl/jt{g cfpF5 . k|b'lift kfgLn] 

dfgj :jf:Yo tyf cGo ;hLjx¿sf] :jf:Yodf gsf/fTds k|efj kfb{5 . o;/L kfgLsf 

;|f]tx¿df ljleGg lsl;dsf k|b"ifsx¿ ldl;O kfgLsf] df}lns u'0fx¿ x/fpg'nfO{ kfgL k|b"if0f 

elgG5 .  

kfgL k|b'if0fsf sf/s tTj / ;|f]tx¿ (Causes and Sources of Water Pollution) 

kfgL d'Votof k|fs[lts / dfgjLo b'O{ sf/0fn] k|b"lift x'G5 . o; dWo] dfgjLo sf/0f k|d'v 

dflgG5 . kfgLdf w'nf] uGw Pjd\ sL6f0f' k}bf eP/ kfgLsf] df}lns u'0fnfO{ gi6 ul/lbG5 . 

kfgLsf] df}lns u'0fx¿ gi6 x'g] k|d'v sf/s tTjx¿ / ;|f]tx¿ lgDgfg';f/ 5g\ .  

snsf/vfgfaf6 lg:sg] kmf]xf]/x¿ kfgLdf l;w} ld;fpgfn] (Mining of Industrial Waste 

into the Water) 

snsf/vfgfdf ljleGg lsl;dsf pkof]uL ;fdfgx¿sf] pTkfbg ul/G5 . pkof]uL ;fdfgsf] 

pTkfbgsf] qmddf ljleGg lsl;dsf xflgsf/s cg'kof]uL kbfy{x¿ klg lgisfl;t x'G5g\ . 

snsf/vfgfaf6 ljleGg lsl;dsf /;fog, /]l8of]wdL{ kbfy{ tyf cGo kmf]xf]/x¿ lg:sG5g\ . 

o:tf kbfy{x¿nfO{ kfgLsf ;|f]tx¿df l;w} ld;fpFbf kfgLsf] k|b"if0f x'G5 . k|b"lift kfgLsf 

sf/0fn] kfgLdf a:g] hLjx¿sf] hLjgdf gsf/fTds c;/ k5{ .  

s[lifhGo ;fdu|Lx¿ (Agricultural Waste) 

ljleGg afnLx¿sf] pTkfbg a9fpgsf] nflu ljleGg lsl;dsf /f;folgs dnx¿ k|of]u  

ul/G5 . To:t} la?jfx¿nfO{ /f]uaf6 arfpgsf nflu ljleGg lsl;dsf ls6gf;s 

cf}iflwx¿sf] k|of]u ul/G5 . jiff{sf] kfgLsf] axfj / cGo sf/0fn] ubf{ pSt /f;folgs dn / 

ls6gf;s cf}iflwx¿ kfgLsf] ;|f]tx¿df ldl;G5g\ . oL kbfy{x¿n] kfgLdf a:g] hLjx¿nfO{ 

gi6 ul/lbG5g\ . h;n] ubf{ kfgLsf] kfl/l:ylts k4lt g} c;Gt'lnt x'G5 . 

9nsf] kfgL ldl;gfn] (Mixing of Sewage Water) 

3/af6 lg:sg] kmf]xf]/ kfgL, lbzf, lk;fa, cflbkfgLsf] ;|f]tx¿df ld;fpFbf To;df ePsf 

ljleGg kbfy{x¿n] kfgLsf] df}lns u'0fx¿ kl/jt{g NofpF5 . lb;flk;fadf /x]sf ;'Id 

hLjx¿n] kfgL k|b"lift x'G5 . k|b"lift kfgLsf] k|of]u ubf{ ljleGg lsl;dsf /f]ux¿ nfU5g\ . 

dxfdf/L klg k}mng ;S5 .  
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tfkLo k|b"if0f (Thermal Pollution) 

pBf]ux¿af6 lg:s]sf] tftf] kfgL wft' hGo kbfy{ t}lno kbfy{, k]6«f]lnod kbfy{x¿ kfgLsf] 

;|f]tdf ld;fpFbf kfgLsf] tfkj|md a9\5 . o;n] ubf{ hnLo hLjx¿ gi6 eP/ hfG5g\ . o;/L 

kfgLsf] tfkqmd a9\g'nfO{ tfkLo k|b"if0f elgG5  . 

t}nLo k|b"if0f (OilyPollution) 

ljleGg lsl;dsf ;|f]tx¿af6 lg:s]sf t]no'St kmf]xf]/x¿ kfgLsf ;|f]tx¿df ldl;Fbf t}nLo 

k|b"if0f x'G5 . t}nLo k|b"if0fsf sf/0fn] hnLo hLjx¿ gi6 x'G5g\ .  

kfgLsf] axfjdf ult/f]w (Obstruction Flow of Water) 

ljleGg lsl;dsf 7f]; kmf]xf]/x¿ kfgLdf ld;fpFbf kfgLsf] axfjdf ult/f]w cfpF5 . o;af6 

kfgLdf /xg] hLjx¿sf] hLjg k|lj|mofdf gsf/fTds c;/ k5{ . 

kfgL k|b'if0f lgoGq0f ug]{ pkfox¿ (Measures to Control Water Pollution) 

1. 3/, c:ktfn, xf]6n cflb 7fpFx¿af6 lg:sg] kmf]xf]/x¿nfO{ l;w} kfgLsf ;|f]tx¿df 
 gkmfnL ;lx tl/sfn] Joj:yfkg ug'{k5{ .  

2. pBf]uaf6 lg:s]sf kmf]xf]/x¿nfO{ /fd|f];Fu lgd{nLs/0f ul/;s]kl5 dfq kfgLdf 
ld;fpg'  
 k5{ .  

3. d[t hLjhGt'x¿nfO{ kfgLsf ;|f]tx¿ glhs gkmfnL lglZrt 7fpFdf k'l/lbg' k5{ . 

4. kfgLsf ;|f]tx¿ jl/kl/ ;kmf ;'U3/ /fVg], j[Iff/f]k0f ug]{ ug'{k5{ . 

5. /f;folgs dn tyf ls6\gf;s cf}iflwx¿sf] k|of]unfO{ lg?T;flxt ug'{k5{ .  

6. kfgLsf ;|f]tx¿df g'xfpg], n'ufw'g], j:t'efpnfO{ vfn a;fpg] h:tf sfo{x¿ ug'{x'Fb}g 
. 

7. kfgL k|b"if0fsf c;/x¿af/] hgr]tgf k}mnfpg'k5{ .  

kfgL k|b"if0fsf c;/x¿ (Effects of Water Pollution) 

1. kfgL k|b"if0fn] lkpg of]Uo kfgLnfO{ xflgsf/s kfgLdf kl/0ft ub{5 .  

2. kfgL k|b"if0fsf sf/0fn] hnL hLjx¿sf] gi6 x'G5 .  

3. k|b"if0fn] hnL kfl/l:yts k4ltnfO{ c;Gt'lnt agfOlbG5 .  

4. jftfj/0fdf g/fd|f] uGw k}mlnG5 .  

5. ljleGg lsl;dsf kfgLsf sf/0fn] pTkGgx'g] /f]ux¿ h:t}M x}hf, cfpF, emf8fkvfnf, 
 6fOkmfO8, hlG8;, x]kf6fOl6; h:tf /f]ux¿ k}mlnG5g\ .  
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6. s[lifpTkfbgdfx|f; cfpF5 .  

kfgLsf] ;+/If0f / Joj:yfkg (Conservation and Management of Water Resources) 

kfgL x/]s ;hLjsf nflu cTofjZos tTj xf] . kfgL 3/fo;L k|of]hgsf nflu dfq geP/ 

hnljB't pTkfbg ug{, l;FrfO ug{ pBf]u tyf snsf/vfgfx¿ rnfpg klg plQ g} cfjZos 

5 . of] Pp6f k|fs[lts ;|f]t xf] . of] b]zsf] cfly{s ;|f]t klg xf] . ljleGg dfgjLo sf/0fx¿n] 

ubf{ oL ;|f]tx¿ gi6 x'g ;S5g\ . To;}n] logLx¿sf] ;+/If0f / ;xL Joj:yfkg clt cfjZos 

5 . kfgLsf] ;+/If0f ug]{ / Joj:yfkg ug]{ s]xL pkfox¿ lgDgfg';f/ 5g\ .  

1. hnfwf/ / lxdtfnx¿sf] ;+/If0f ug'{k5{ .  

2. kfgLsf] k|b"if0f lgoGq0f ug'{k5{ . 

3. kfgLsf] e08f/0f tyf ljt/0f j}1flgs tl/sfn] ug'{k5{ . 

4. ljleGg k|of]hgsf nflu kfgLsf] k|of]u ubf{ kfgLsf] k|ofKttfnfO{ Wofg lbO{ cgfjZos 
 kfgLsf] k|of]unfO{ s6f}tL ug'{k5{ .  

5. 3/ tyf snsf/vfgfaf6 lg:s]sf] kmf]xf]/ kfgLnfO{ ljleGg ef}lts tyf /f;folgs 
 ljlwsf] k|of]u u/L lgd{nLs/0f u/]/ k'gMk|of]u ug'{k5{ .  

6. jiff{sf] kfgLnfO{ hDdf u/]/ /fvL ljleGg k|of]hgsf nflu k|of]u ug'{k5{ .  

7. :yfgLo tx JolQmut ¿kdf kfgLsf] dxTj, ;+/If0f / o;sf] Joj:yfkgsf] af/]df 
 ;r]tgf k}mnfpg'k5{ .  

8. e"Ifo, gbLs6fg, af9L, klx/f] hfg] 7fpFdf j[Iff/f]k0f ug'{k5{ .  

df6f] k|b"if0f (Soil Pollution) 

;a} hLjx¿n] cfk\mgf] hLjg df6f]d} lgjf{x u5{g\ . la?jfn] df6f] / xfjfaf6 sRrf kbfy{x¿sf] 

k|of]u u/L k|s[ltdf /x]sf ;Dk"0f{ hLjx¿sf] nflu vfgf agfpF5 . la?jfn] df6f]af6 cfk"mnfO{ 

cfjZos kfgL / vlgh ;f];]/ lnG5 . x/]s ;hLjsf nflu df6f] hLjgsf] cfwf/ xf] .  

of] ch}las tTj xf] . o;sf] cg'kl:yltdf hLjg ;Dej 5}g . dflg;x¿n] df6f]df v]tLkftL 

u5{g\ . cfk"mnfO{ cfjZos kg]{ afnLx¿ pAhfpF5g\ . afnLsf] pAhgL a9fpg s[ifsx¿n] 

ljleGg lsl;dsf /f;folgs dn tyf ls6gf;s ljiffbLx¿sf] k|of]u u5{g\ . To:tf kbfy{x¿n] 

df6f]sf] df}lns u'0fdf kl/jt{g NofpF5 . To:t} pBf]u, snsf/vfgf, xl:k6n /]i6'/fFx¿af6 

lg:s]sf 7f]; kmf]xf]/x¿nfO{ df6f]df ld;fpFbf klg df6f]sf] u'0f kl/jt{g x'G5 . o;/L df6f]df 

ljleGg lsl;dsf cgfjZos j:t'x¿ ldl;O o;sf] df}lns u'0fdf kl/jt{g cfpg'nfO{ df6f]sf] 

k|b"if0f elgG5 . k|b"lift df6f]df ;'Id hLjx¿sf] gi6 x'G5 . df6f]sf] pAhgL zlSt 36\5 . 
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k|b"lift df6f]df af]6la?jfx¿ /fd|/L x's{g a9\g ;Sb}g . h;n] ubf{ ltgLx¿sf] pAhgLdf x|f; 

cfpF5 .  

df6f]sf] k|b"if0fsf ;|f]tx¿ (Sources of Pollution) 

df6f]df ljleGg lsl;dsf k|b"ifsx¿ ldl;P/ df6f]sf] k|b"if0f x'G5 . df6f]sf] k|b"if0f u/fpg] 

k|d'v ;|f]tx¿ lgDgfg';f/ 5g\ .  

!= s[lifhGo kmf]xf]/x¿ (Agricultural Waste) 

;+;f/df vfBfGg cfk"lt{ s[lifaf6 g} x'G5 . vfBfGg cfk"lt{sf nflu s[lifdf 

cf}Bf]lusLs/0f ;'? ul/Psf] 5 . Joj;flos s[lif Joj;fo ;'?jft ul/Psf] 5 . 

ls/fx¿, k]i6x¿, d';f, emf/kft tyf kmGhfOx¿n] nufPsf afnLx¿ gi6u5{g\ . To;}n] 

tL hLjx¿ gi6 ug{sf nflu ljleGg lsl;dsf ls6gfzs ljiffbL, k]li6;fO8, 

/f]8]lG6;fO8 kmGuL;fO8 / lj8L;fO8 cflbsf] k|of]u u5{g\ . o:tf /;fogx¿n] df6f]sf] 

k|b"if0f u/fpF5g\ . To:t} cTolws /f;folgs dnsf] k|of]un] klg df6f]sf] k|b"if0f  

u/fpF5 .  

@= cf}Bf]lus kmf]xf]/ (Industrial Waste) 

ljleGg pBf]u / snsf/vfgfx¿af6 lg:s]sf kmf]xf]/x¿ df6f]df ldl;Fbf df6f]sf] ef}lts, 

/f;folgs / h}ljsu'0fx¿ gi6x'G5g\ . pBf]uaf6 lg:s]sf kmf]xf]/x¿df wft'hGo 

kmf]xf]/x¿, Knfli6s, /f;folgs kmf]xf]/x¿n] df6f]df /x]sf ;"Id hLjx¿ gi6  

ul/lbG5g\ . ;fy} df6f]sf] k|b"if0f x'G5 .  

#=  3/]n' kmf]xf]/d}nf (Domestic Wastes) 

3/df k|of]u ul/g] ljleGg lsl;dsf j:t'x¿af6 ljleGg kmf]xf]/ kbfy{x¿ lg:sG5g\ . 

3/af6 lg:sg] kmf]xf]/x¿M vfB kbfy{x¿sf] kmf]xf]/, w'nf], dnd"q, k'm6]sf efF8fs'F8f, 

Knfli6s, ;8]un]sf kmnk"mnx¿, sfuh, t/sf/Laf6 lg:sg] kmf]xf]/x¿ cflb df6f]df 

ldl;Fbf /f]usf nflu pko'Qm jftfj/0f ;[hgf x'G5 . df6f]sf] pTkfbg Ifdtfdf sdL 

cfpF5 .  

$=  gu/Lo kmf]xf]/x¿ (Municipal Wastes) 

gu/Lo kmf]xf]/ eGgfn] 3/af6 lg:sg] kmf]xf]/ ;+3 ;+:yfxf¿af6 lg:sg], kmf]xf]/, 

af6f]3f6f]af6 lg:sg] kmf]xf]/x¿ ;a} kb{5g\ . o:tf kmf]xf]/x¿ s'lxg] / gs'lxg] b'j} 

lsl;dsf x'G5g\ . s'lxg] kmf]xf]/x¿ eGbf gs'lxg] kmf]xf]/x¿ w]/} xflgsf/s x'G5g\ . oL 

kmf]xf]/x¿sf] sf/0fn] ubf{ df6f]sf] k|b"if0f cTolws a9\5 . h;n] ubf{ df6f]sf] 

pAhfpkgfdf sdL cfpF5 . jl/k/Lsf] b'u{Gw k}mlng'sf ;fy} /f]ux¿ klg k}mlnG5g\ .  
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%=  cDnjiff{ (Acid Rain) 

pBf]ux¿af6 lg:s]sf ljleGg lsl;dsf UofF;x¿ h:t} ;Nkm/ 8fOcS;fO8, gfO6«f]hg 

cS;fO8x¿, sfa{g 8fOcS;fO8 cflb UofF;sf sf/0fx¿n] cDn jiff{ x'G5 . cDn 

jiff{sf] sf/0fn] df6f]df clDnokgf j[l4x'G5 . clDnokgf j[l4 x'Fbf df6f]df ePsf ;'Id 

hLjx¿sf] gi6x'G5 . df6f]sf] pj{/fzlStdf x|f; cfpF5 .  

df6f] k|b"if0fsf c;/x¿ (Effects of Soil Pollution) 

 df6f]sf] k|b"if0fsf sf/0fn] ToxfFkfOg] hLjx¿sf] gi6 x'g'sf ;fy} df6f]sf] pj{/f zlSt 
 klg x|f; x'G5 . df6f]sf] k|b"if0fn] ljleGg lsl;dsf c;/x¿ b]lvG5g\ . s]xL dxTjk"0f{ 
 c;/x¿ lgDgfg';f/ 5g\ .  

 df6f]sf] k|b"if0fn] ubf{ ljleGg lsl;dsf /f]ux¿ h:t}M SofG;/, Zjf; k|Zjf; ;DaGwL 
 /f]u, 5fnf ;DaGwL /f]ux¿ k}mlnG5g\ .  

 o;n] j/k/ uGw k}mnfpF5 h;n] ubf{ ToxfF a:g / lxF8\g klg ufx|f] x'G5 .  

 hldg d'lgaf6 cfpg] kfgLnfO{ klg k|b"lift agfpF5 .  

 k|b"lift df6f]af6 pAhfO t/sf/L cGgaf6 cflbsf] k|of]u ubf{ dfgj tyf cGo 
 hLjx¿sf] :jf:Yodf gsf/fTds k|efj k5{ .  

 df6f]sf] k|b"if0fn] ubf{ ToxfFsf] kfl/l:ylts k4ltdf klg c;Gt'ng x'G5 .  

df6f] k|b"if0f lgoGq0f ug{] pkfox¿ (Measures to control soil pollution) 

 pko'Qm tl/sfn] 7f]; kmf]xf]/x¿sf] Joj:yfkg ug'{k5{ .  

 sDkf]i6 dnsf] k|of]unfO{ a9L hf]8 lbg] / /f;folgs dnsf] k|of]unfO{ lg?T;flxt 
 ug'{k5{ . 

 gu/LP kmf]xf]/sf] Joj:yfkgubf{ s'lxg] / gs'lxg] kmf]xf]/x¿ 5'6\ofP/ gs'lxg] kmf]xf]/ 
 Joj:yfkgsf nflu 3R kmd"nf{sf] k|of]u ug'{ pko'St x'G5 .  

 3/ tyf pBf]uaf6 lg:s]sf kmf]xf]/x¿sf] ;lx tl/sfn] Joj:yfkg ug'{k5{ . 

 Knfli6sx¿sf] k|of]udf /f]s nufpg'k5{ .  

 ;/sf/n] s8f lgdox¿ agfO{ kmf]xf]/ Joj:yfkgnfO{ Jojl:yt agfpg'k5{ .  

 9nx¿ l;w} hldgdf kmfNg'x'Fb}g .  
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 cf0fljs e6\6L, k|of]uzfnfaf6 lg:sg] /]l8of]wdL{ kmf]xf]/x¿nfO{ ;'/lIft 7fpFdf 
lj;h{g  ug]{ Joj:yf ldnfpg'k5{ . 

 ls6gf;s cf}iflwx¿sf] k|of]udf sld ug'{k5{ .  

 s[lif jg k|0ffnLsf] k|of]u u/L v]tLkftL ug'{k5{ .  

 df6f] ;+/If0f ;DaGwL hgr]tgf hufpg'sf] ;fy} e"ld ;+/If0f Pjd\ kmf]xf]/d}nf 
 Joj:yfkg ;DaGwL  sfg'g agfpg' k5{ . 

 e"Ifo, gbL s6fg, af9L, klx/f] OToflbaf6 x'g] df6f]sf] x|f;nfO{ arfpg j[Iff/f]k0f 
 ug'{k5{ .  

jgh+unsf] ;+/If0f Pjd\ Jojyfkg (Coservation and Management of Forest) 

jgh+un dxTjk"0f{ k|fs[lts ;|f]t xf] . s'g} klg 7fpFsf] kof{j/0fLo ;Gt'ngsf nflu jgh+unn] 

dxTjk"0f{ e"ldsf v]N5 . ljleGg k|sf/sf hgfj/x¿ tyf jg:kltx¿sf] cf>o :yn jgh+un 

xf] . jgh+unn] w]/} dfqfdf sfa{g8fOcS;fO8 ;f]:5 . jgh+unn] jiff{ u/fpgdf klg dxTjk"0f{ 

e"ldsf v]N5 . jgh+un ePsf] If]qdf e"ldut  kfgLsf] ;tx tn emg{ kfpFb}g . jgh+unaf6 

w]/} dfqfdf clS;hg pTkfbg x'G5 . ljleGg lsl;sf hl8a'6Lx¿ pTkfbg x'G5g\ . To;}n] 

jgh+unsf] ;+/If0f Pjd\ Joj:yfkgsf nflu ljleGg tl/sfx¿ ckgfOG5 . To;dWo] xfn ;Dd 

ljZjdf lgDglnlvt tl/sfx¿ ckgfOPsf] kfOG5 .  

1. jgh+undf x'g] cfunfuL lgoGq0f ug]{ 

2. k'g lgdf{0f Pjd\ j[Iff/f]k0f / ;+/If0f ug]{  

3. jgh+unsf] ;+/If0fsf nflu ;/sf/åf/f s8f lgod sfg'g agfO pSt sfg'gsf] kfngf 
 ug]{, 

4. jgh+unsf] plrt pkof]u ug'{sf ;fy} ;+/If0fnfO{ Wofg lbg],  

5. afFemf] hldg / kxf8sf le/fnf] 7fpFdf j[Iff/f]k0f ug]{, 

6. k"/fgf]  a'9f ?vx¿sf] sfF65fF6 ug]{ / ltgLx¿sf 7fpFdf gofF la?jfx¿ nufpg] .  

;f/f+z 

1. k|fs[lts / dfgjLo lj|mofsnfkx¿ åf/f jftfj/0fsf ch}ljs tyf h}ljs tTjx¿df 
 k|ToIf jf 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 . 

2. jftfj/0fLo k|b"if0fsf sf/s tTjx¿sf] plrt Joj:yfkg u/L jftfj/0f ;+/If0f 
ug'{nfO{  jftfj/0fLo Joj:yfkg elgG5 . 
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3. jfo'd08ndf /x]sf] :jR5 xfjfdf ljleGg lsl;dsf cgfjZos j:t'x¿ ldl;O 
xfjfsf]  df}lns ;+/rgfdf kl/jt{g cfpg'nfO{ jfo' k|b"if0f elgG5 .  

4. jfo' k|b"if0fsf] d'Vo ;|f]tx¿ k|fylds ;|f]t / låtLo ;|f]t u/L b'O{ lsl;dsf x'G5g\ . 

5. jfo' k|b"if0fsf] sf/0fn] b[iofjnf]sgdf afwf, dflg;sf] :jf:Yodf gsf/fTds k|efj, 
 xl/t u[x k|efj, cDn jiff{, cf]hf]g txsf] ljgf;, ;f}o{ ljls/0fdf sdL h:tf k|lts"n 
 k|efjx¿ k5{g\ . 

6. jfo'k|b"if0f lgoGq0fsf nflu hg;+Vof lgoGq0f ug]{, pBf]u snsf/vfgf j:tL eGbf 
6f9f  agfpg], e6\6Lx¿sf] k|of]udf k|ltaGw nufpg] ug'{k5{, j[Iff/f]k0f ug'{k5{ .  

7. pBf]u, snsf/vfgf, 3/ tyfcGo ;++3;+:yfxf¿af6 lg:sg] kmf]xf]/x¿nfO{ l;w} kfgLsf 
 ;|f]tx¿df ld;fpFbf kfgL k|b"if0f x'G5 .  

8. kfgL k|b"if0f /f]syfd ug{sf nflu ljleGg If]qx¿af6 lg:sg] kmf]xf]/x¿nfO{ ;xL 
 tl/sfn] ug'{k5{ .  

9. ljleGg If]qx¿af6 lg:sg] 7f]; tyf t/n kmf]xf]/x¿nfO{ l;w} hldgdf ld;fpFbf 
 df6f]sf] ef}lts, /f;folgs Pjd\ h}ljs u'0fx¿df kl/jt{g x'g'nfO{ df6f] k|b"if0f  
 elgG5 .  

10. jgh+un km8fgLdf /f]s nufO{ gofF j[Iff/f]k0f u/L jgh+unsf] ;+/If0f ug{ ;lsG5 .  

cEof; 

1. tnsf ax'a}slNks k|Zgx¿sf] ;lx pQ/ 5fg]/ nVg'xf];\ .  

   s_  jfo' k|b"if0fsf] sf/0fn] s'g /f]unfU5 < 

   (i) x}hf     (ii) emf8fkvfnf  

   (iii) Zjf; k|Zjf;;DaGwL /f]u  (iv) dn]l/of 

 v_ tnsfdWo] s'g sf/0fn] ubf{ b[Zofjnf]sgdf afwf k'U5 < 

   (i) hnk|b"if0f        (ii) WjgLk|b"if0f         

   (iii) df6f] k|b"if0f        (iv) jfo' k|b"if0f 

 u_  kfgLdf cgfjZos kmf]xf]/ ldl;O{ j/k/ b'u{Gw k}mng'nfO{ s:tf] k|sf/sf] k|b"if0f  
  elgG5 < 

   (i) hnk|b"if0f       (ii) WjgLk|b"if0f      

   (iii)  df6f] k|b"if0f       (iv) jfo' k|b"if0f 
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 ª_  df6f] k|b"if0fsf] c;/ s'gxf] < 

(i)  df6f]sf] pj{/fzlQmdf x|f; cfpg'  

(ii) af]6la?jfx¿df /f]u nfUg'  

(iii) hLjx¿sf] j[l4ljsf;df sdL cfpg'  

(iv) df6f]sf] kfgL wf/0ff ug]{ Ifdtf 36\g' 

3. sf/0f lbg'xf];\ . 

s_  j[Iff/f]k0f ugf{n] jftfj/0fLo k|b"if0f sd ug{ ;lsG5 .  

v_ jftfj/0fLo k|b"if0f kfl/l:ylts k4ltdf c;Gt'ng NofpF5 . 

u_ hnfwf/ tyf lxdtfn ;+/If0f ugf{n] kfgLsf] ;+/If0f tyf Joj:yfkg ug{ ;lsG5 .  

3_ jfo' k|b"if0f Zjf;k|Zjf; ;DaGwL /f]ux¿sf] k|d'v sf/s tTj xf] . 

4.  tnsf k|Zgx¿sf] pQ/ lbg'xf];\ .  

s_  jftfj/0f k|b"if0fsf] kl/efiff lbg'xf];\ .  

v_   jftfj/0fLo Joj:yfkg s]nfO{ elgG5 < 

u_  jfo' k|b"if0fsf sf/0f, c;/ / lgoGq0f ug]{ pkfox¿ n]Vg'xf];\ . 

3_  hnk|b"if0fsf sf/0fn] dfgj :jf:Yodf kfg]{ d'Vo k|efjx¿ j0f{g ug'{xf];\ . 

ª_  /]l8of]]wdL{ kmf]xf]/x¿n] jftfj/0fLo k|b"if0fdf s:tf] e"ldsf v]N5 . 

r_  k|b"lift df6f]df plAhPsf kmnk"mn tyf t/sf/Lx¿ vfg of]Uo x'G5 ls x'Fb}g 
 cfk\mgf] ts{ k|:t't ug'{xf];\ .  

5_  jgh+unaf6 x'g] kmfObfx¿sf] j0f{g u/L o;sf] ;+/If0f / Joj:yfkg ug]{ 
 tl/sfx¿ n]Vg'xf];\ .  

h_  kfgLsf] ;+/If0f / Joj:yfkg ug]{ pkfox¿ pNn]v ug'{xf];\ . 

kl/of]hgfsfo{  

1. cfk\mgf] :yfgLo :t/df jfo' k|b"if0fsf sf/0fn] k/]sf] k|efjsf af/]df 5f]6f] k|ltj]bg 
 tof/ u/L sIffdf k|:t't ug'{xf];\ .  

2. jiff{sf] kfgL hDdf u/L s;/L kfgLsf] cefjnfO{ 6fg{ ;lsG5 < o;sf] af/]df 
;f]wvf]h  u/L Pp6f 5f]6f] k|ltj]bg tof/ ug'{xf];\ . 
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a|Xdf08df /x]sftf/f, u|xx¿ / cGo cfsflzo lk08x¿ b]Vbf xfd|f] dgdf ljleGg lh1f;fx¿ 

pTkGg x'G5g\ . logLx¿sf] pTklQ s;/L ePxf]nf < slxn] eP xf]nf < xfdL /x]sf] k[YjL s;/L 

ag] xf]nf< s] k[YjLsf] pTklQ x'Fbf g} hLjx¿ ToxfF a;f]af; uy]{ xf]nf t < o:tf lh1f;fx¿n] 

xfdLnfO{ ;tfO/x]sf x'G5g\ . o; kf7df xfdL k[YjLsf] Oltxf; hLjx¿sf] ljsf; / vlgh 

OGwgx¿sf] af/]df cWoog ug]{5f}F.  

k[YjLsf] pTklQ ;DaGwL s]xL kl/sNkgfx¿ (Some Hypothesis about Origin of the 

Earth) 

k[YjL, ;f}o{ d08ndf kg]{ Pp6f u|x sf] . o;sf] pTklQ ;f}o{ d08nsf] pTklQ;Fu hf]l8Psf] 5 . 

k[YjLsf] pTklQ slxn] eof] eg]/ 7\ofSs} eGg ufx|f] 5 lsgsL k[YjLsf] pTklQ ePsf] nfdf] 

;dokl5 dfq dflg;sf] pTklQePsf] lyof] . s]xL cWoogx¿n] k[YjLsf] pTklQ sl/a 4.5 

c/a jif{ cufl8 ePsf] cg'dfg u/]sf 5g\ . k[YjLsf] pTklQsf] af/]df j}1flgsx¿ d} dte]b 

/x]sf] kfOG5 . t/ w]/}h;f] j}1flgsx¿n] k[YjL / ;"o{sf] pTklQ nueu ;Fu;Fu} ePsf] cg'dfg 

u/]sf 5g\ . ljleGg j}1flgsx¿n] o; ;DaGwL u/]sf s]xL kl/sNkgfx¿ o;k|sf/ 5g\ . 

hh{ akmgsf] kl/sNkgf÷KnfG6]l;dn kl/sNkgf (George Buffon's 

Hypothesis/Plantesimal Hypothesis) 

o; kl/sNkgf cg';f/ w]/} ;do klxn] a|Xdf08df 3'Db} u/]sf] 7"nf] k'R5]«tf/f a|Xdf08df /x]sf] 

tftf] UofF;sf] ljzfn uf]nf;Fu 7f]lSsFbf To;df /x]sf] kbfy{x¿ pl5l§P/ jl/k/L k}mlnP . ToxL 

pl56\l6Psf] kbfy{af6 k[YjL nufot cGo u|xx¿ ag] . afFsL /x]sf] uf]nfaf6 ;"o{ aGof] . of] 

kl/sNkgf hh{ akmnn] ;g\ 1749 df ;j{k|yd k|:tfj u/]sf lyP  .  

k[YjLsf] Oltxf;  

 (History of Earth) 

ljlzi6 p2]Zo (Specific Objectives) 

o; kf7sf] cGTodf lzIffyL{x¿ lgDg s'/fdf ;Ifd x'g'x'g]5 M 

-s_ k[YjLsf] pTklQsf] af/]df ltgcf]6f kl/sNkgfx¿ atfpg 

-v_ r6\6fg / cjz]ifaf6 k[YjLsf] Oltxf;sf] JofVof ug{ 

-u_ hLjfjz]ifaf6 k|fKt k|df0fx¿sf] cfwf/df hLjx¿sf] ljsf; qmdsf] ;do j0f{g ug{ 

-3_ hLjfjz]ifsf] klxrfg u/L hLjfjz]if / h}ljs OGwg aGg] k|lqmofsf] JofVof ug{ 

-ª_ h}ljs OGwgsf] dxTTj  j0f{g ug{ . 

 

kf7 

@@ 
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g]a'n/ kl/sNkgf÷n]Knf; sfG6 kl/sNkgf (Nebullar Hypothesis or Laplace-Kant 

Hypothesis) 

;g\ 1755 df hd{g bfz{lgs Odfg'on sfG6n] csf]{ kl/sNkgf k|:tfj u/]sf lyP . o;nfO{ 

;g\ 1796 df k|mfG;sf lko/] l;df]g n]Knf; (Pierre-Simon-Laplace) n] kl/dfh{g u/]sf lyP 

. o; kl/sNkgf cg';f/ cGtl/Ifdf k}mlnPsf  UofF; / w'nfsf s0fx¿af6 Ps csf{df 6fFl;Fb} 

hfFbf ;fgf g]a'nf ag] . gf]a'nfx¿ Ps csf{df cfslif{t x'Fb} ltgLx¿sf] ;femf s]Gb|lt/ tflgP 

/ 7"nf g]a'nfx¿ aGb} uP . lk08 a9\b} hfFbf u'?Tj cfsif{0f an klg a9\b} uof] . h;n] ubf{ 

c¿ kbfy{x¿ klg 7"nf] lk08 ePsf] g]a'nfsf] jl/k/L 3'Db} 6fFl;Fb} uP . of] k|lj|mof nuftf/ 

rln/xFbf pSt g]a'nfsf] s]Gb|sf] tfkqmd / rfk a9\b} uof] . h;n] ubf{ ToxfF /f;folgs 

k|ltlqmofx¿ x'g yfNof] / w]/} dfqfdf zlSt pTkGg x'gyfNof] Tof] g]a'nfaf6 ;"o{ aGof] . ;"o{sf] 

u'?Tj ansf sf/0fn] cGo kbfy{x¿ klg o;s} jl/k/L 3'ld /xFbf c¿ g]a'nfx¿ ag] / 3'Db} 

hfFbf lrl:;P/ k[YjL nufot cGo u|xx¿ klgaGb} uP .  

6fO8n kl/sNkgf÷hLG; / h]k|mLsf] kl/sNkgf (Tidal Hypothesis or Jeans and Jeffreys 

Hypothesis) 

of] kl/sNkgf ;g\ 1917 df a]nfotsf h]D; lhG; (James Jeans) / Xof/f]N8 h]k|mL (Harold 

Jeffrey) k|:tfj u/]sf x'g\ . o; kl/sNkgf cg';f/ ;"o{eGbf w]/} u'0ff7"nf] tf/f ;"o{sf] glhs 

k'Uof] . pSt tf/fsf] pRr u'?Tj ann] ubf{ ;"o{df Hjf/ pTkGg eof] . ha pQm tf/f 3'Dg] 

qmddf ;"o{ eGbf 6f9f k'Uof], ta pQm Hjf/Lo kbfy{ lrl;P/ 6'lqmg hfFbf k[YjL nufot 

ljleGg u|x tyf cGo cfsflzo lk08x¿ ag] .  

lb jN8{ a's OG;fOSnf]k]l8of (The World Book Encyclopedia) df pNn]v ul/P cg';f/ 
k[YjL ;DaGwL s]xLdxTjk"0f{ tYofª\sx¿ o; k|sf/ 5g\ M  

cg'dflgt pd]/ 4.5 c/a jif{ 

;txsf] hDdf If]qkmn 509700000ju{ lsnf]ld6/ 

:ynv08 148400000ju{ lsnf]ld6/ 

hnv08 361300000ju{ lsnf]ld6/ 

Jof; 12756.3lsnf]ld6/ 

d'Vo UofF;x¿ N2,O2,CO2 

;/b/ ;fk]lIfs 3gTj 5.5 u|fd k|lt ;]=dL= 

lk08 6×10
21 
d]l6«s 6g 

pku|x ;+Vof 1 -rGb|df_ 
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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] pTklQsf] Oltxf; b]lv clxn] ;Ddsf] k'/} ;dofjlwnfO{ 

ef}ule{s ;do :s]n (Geological time scale) elgG5 . ef}ule{s ;do tflnsfn] w]/} nfdf] 

;do cf]u6]sf] 5 . ljleGg ;dodf k[YjLdf 36]sf] dxTjk"0f{ 36gfx¿sf] cfwf/df o;nfO{ 

ljleGg ;dofjlwdf ljefhg ul/Psf] 5 . e'uj{ ljb\x¿n] o;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] . Okf]s ef}ule{s ;do tflnsfsf] ;a}eGbf ;fgf] v08 

xf] . ef}ule{s ;do tflnsfdf Ocf]gnfO{ O/f, O/fnfO{ lkl/o8 / lkl/o8nfO{ Okf]sdf ljefhg 

ul/Psf] 5 . xfdL o; kf7df ljleGg O/fx¿sf] af/]df cWoog ug]{5f}+ .  

Ocf]g (Eon) 

Ocf]g ef}ule{s ;do tflnsfsf] ;a}eGbf 7"nf] PsfO xf] . ;Dk"0f{ ef}ule{s ;do tflnsfnfO{ 

hDdf rf/ Ocf]gx¿df ljefhg ul/Psf] 5 . tL x'g\M xfl8{cf]g (Hardeon), cfls{Pg 

(Archean), k|f]l6cf]hf]Os (Proteozoic) / k]mg]/f]hf]Os Ocf]g .  

O/f (Era) 

Ocf]gnfO{ O/fdf ljefhg ul/Psf] 5 . O/fn] Ocf]gdf 36]sf dxTjk"0f{ 36gfx¿nfO{  

b;f{pF5 . ;Dk"0f{ ef}ule{s ;do tflnsfnfO{ d'Vo ¿kdf rf/ cf]6f O/fdf ljefhg ul/Psf]  

5 . tL x'g\ M 

1.  lk|SoflDa|og O/f (Precambrian Era): 57 s/f]8 jif{ k"j{b]lv k[YjLsf] pTklQ ;Dd .  

2.  Koflncf]hf]Os O/f (Palaeozoic Era): 25 s/f]8 jif{ k"j{b]lv 57 s/f]8 jif{ k"j{;Dd  

3.  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 

4.  l;gf]hf]Os O/f (Cenozoic Era): jt{dfg b]lv 6 s/f]8 50 nfv jif{ k"j{;Dd  

lk|SoflDa|og O/f (Precambrian Era) 

57 s/f]8 jif{ k"j{b]lv k[YjLsf] pTklQsf] ;do ;Ddsf] cjlwnfO{ lk|SoflDa|og O/f elgG5 . 

4.5 c/a jif{ b]lv c/a jif{;Dd ;hLjx¿sf] cl:tTj g} g/x]sf] kfOG5 . sl/a 3.8 c/a jif{ 

k"j{ klxnf] ;hLj AofS6]l/of cl:tTjdf cfPsf] k|df0f e]l6G5 . To:t} 3.2 c/a jif{ k"j{ n]p 

cl:tTjdf cfPsf] k|df0f e]l6G5 . of] O/fdf w]/} ef}ule{s / jftfj/0fLo kl/jt{g ePsf]  

kfOG5 . oxL O/fdf gfO; (gniess) / u|]gfO6 h:tf cfUg]o r6\6fgx¿ ag]sf] dflgG5 . o; 

O/fsf] cGtlt/ w]/} 9f8 gePsf hLjx¿sf] pTklQ / ljsf; ePsf] kfOG5 . 
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Koflncf]hf]Os O/f (Palaeozoic Era): 

o; O/fsf] cjlw sl/a 54 s/f]8 jif{ cl3b]lv 25 s/f]8 jif{;Dd dflgG5 . of] O/fdf w]/} 

kfgLdf a:g] / hldgdf a:g] 9f8 gePsf hgfj/x¿sf] pTklQ / gi6 eof] . o; cjlwsf 

kq] r6\6fgx¿df /x]sf cjz]ifx¿sf] cWoogaf6 hLj / jg:kltx¿sf] ljsf; ePsf] kfOG5 . 

of] cjlwdf jfo'd08n ag]sf] / hnjfo'df lgs} kl/jt{g ePsf] cg'dfg ul/G5 .  

ld;f]hf]Os O/f (Mesozoic Era) 

of] O/fsf] ;dofjlw sl/a 25 s/f]8 jif{ cl3b]lv 6 s/f]8 50 nfv jif{ klxnf ;Ddsf] 

cjlwnfO{ dflgG5 . of] cjlwdf w]/} lxdfn / kxf8x¿sf] pTklQ ePsf] lyof] . of] O/fdf 

xfjfkfgL lj:tf/} kl/jt{g eP/ hnLo, :ynLo / xfjfdf a:g] hLjx¿sf nflu pko'Qm aGof] . 

of] O/fdf w]/} 7"nf 8fOgf];/x¿sf] pTklQ ljsf; / nf]k klg eof] . ;fy} w]/} lsl;dsf 

;l/;[kx¿sf] pTklQ / ljsf; eof] . To;}n] of] O/fnfO{ ;l/;[ksf] O/f klg elgG5 .  

l;gf]hf]Os O/f (Cenozoic Era) 

o; O/fsf] cjlw xfn b]lv 6 s/f]8 50 nfv jif{ k"j{;Ddsf] cjlwnfO{ dflgG5 . o; O/fdf 

7"nf7"nf Hjfnfd'vL lj:kmf]6g eof] . o; O/fdf r6\6fgx¿ k'm6\g], :yfgfGt/0f x'g] / k}mng] 

k|lj|mof rln/Xof] . xfjfkfgL kl/jt{g / k[YjLsf] qm:6df ePsf] kl/jt{gsf] sf/0fn] ubf{ 

kxf8x¿ aGg] / ltgLx¿sf] prfO a9\g] qmd rln/Xof] . afo'd08nLo l:yltdf ePsf] 

kl/jt{gn] k[YjLsf] ;txdf lxpF hDg yfNof] . of] O/fsf] larlt/ lxdsfn (Ice age) ;'?  

eof] . h;n] ubf{ w]/} k|frLg hLjx¿sf] gi6 eof] . lxdsfnsf] cGt ;Fu;Fu} gofF hLjx¿sf] 

pTklQ / ljsf; eof] . of] O/fdf :tgwf/L hLjx¿ h:t} M 3f]8f, xfQL, Xj]n, d';f, la/fnf], 

lrDkfGhL, dflg; nufot cGo y'k|} :tgwf/L hLjx¿sf] ljsf; eof] . To;}n] of] O/fnfO{ 

:tgwf/Lsf] O/f elgG5 . of] O/fdf ljleGg lsl;dsf lhDgf]:kd{ / PlGhcf]:kd{x¿sf] klg 

ljsf; ePsf] 5 .  

hLjx¿sf] ljsf; (Evolution of Life) 

k[YjL 4.5 c/a jif{sf] eof] . ef}ule{s 8f6fcg';f/ ce}m 4.5 jif{;Dd k[YjLsf] cl:tTj /xg] 

atfOPsf] 5 . ha k[YjLsf] pTklQ eof] . Tolt a]nf  k[YjLPsbd} tftf] / klUnPsf] cj:yfdf 

lyof] . k[YjLdf hLjx¿sf] pTklQsf nflu pko'Qm jftfj/0f lyPg . s/f]8f}+ jif{kl5 k[YjL 

lj:tf/} lrl;Fb} uof] . ;do laTb} hfFbf k[UYjLdf ljleGg lsl;dsf xnrn / kl/jt{gx¿ x'Fb} 

uP / hLjljsf;sf] nflu sl/a rf/ c/a jif{ cl3 pko'Qm jftfj/0f aGof] . hLj ljsf;sf] 

qmddf cgluGtL hLjx¿ pTkGg eP klg ;a} hLjx¿ aFFfRg ;kmn ePgg\ . oL hLjx¿n] o; 

k[YjLdf cfk\mgf] cl:tTj ljsf; / ljgf;sf] ljleGg k|df0fx¿ 5f]8]sf 5g\ . hgfj/x¿ / 

af]6la?jfx¿sf hLjfjz]ifx¿ kq] r6\6fgx¿df ;+/lIft eP/ /x]sf 5g\ . j}1flgsx¿n] kq] 
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r6\6fgdf kfOg] log} hLjfjz]ifx¿sf] cWoog / ljZn]if0f u/L hLjljsf;sf] qmd kQf 

nufpF5g\ . 

sl/a 3.8 c/a jif{ k"j{ hLjx¿sf nflu pko'Qm jftfj/0fsf] ;[hgf ePsf] kfOG5 . 

hLjfjz]ifkl5 cWoog cg';f/ 3.9 jif{ k"j{ klxnf] ;hLj AofS6]l/ofsf] pTklQ ePsf] kfOG5 . 

To;kl5 3.2 c/a jif{ k"j{ n]psf] pTklQ ePsf] kfOG5 . Koflnof]hf]Os O/fdf klxnf] k6s 

9f8 gePsf ;d'b|L hLjx¿sf] pTklQ eof] . lj:tf/} ltgLx¿sf] ljsf; qmd hf/L /Xof]] / w]/} 

;d'b|L hLjx¿sf] ljsf; eof] . qmdljsf;sf] qmddf pSt 9f8 gePsf hLjx¿af6 9f8 

ePsf ;d'b|L hLjx¿sf] ljsf; eof] . lj:tf/} s]xL :ynLo hgfj/x¿ / lj?jfx¿sf] pTklQ 

eof] . ld;f]hf]Os O/fdf :yn / hndf /xg] ljleGg lsl;dsf hLjx¿sf] ljsf; x'g] qmd 

rln/Xof] . o;} O/fdf sf]0fwf/L k'mnk'mNg] la?jfx¿sf] pTklQ eof] . oxL O/fdf ;d'b| / 

hldgdf a:g] 3;|]/ lxF8\g] w]/} hgfj/x¿sf] ljsf; ePsf] kfOG5 . To;}n] o; O/fnfO{ 3;|g] 

o'usf] ¿kdf klg lrlgG5 . oxL O/fdf 7"nf 7"nf 8fOgf];/x¿sf] pTklQ, ljsf; / nf]k ePsf] 

kfOG5 . l;gf]hf]Os O/fdf xfjfkfgLdf ePsf] kl/jt{gsf sf/0fn] w]/} hLjx¿ gi6 eP . olx 

O/fdf r/f tyf :tgwf/L hLjx¿sf] pTklQ / ljsf; eof] . qmdljsf; rln/Xof] / dfgj 

hftLsf] klg o;} O/fdf  pTklQ eof] . w]/} Psblno / b'O{ bnLo la?jfx¿sf] klg ljsf; 

eof] .  

k[YjLsf] ef}ule{s tyf h}ljs / Oltxf;sf] ;ª\lIfKt ljj/0f 

O/f cjlw hLjx¿sf] k|fb'ef{j 

lk|SoflDa|og O/f 

(Pre Cambrian 

Era) 

k[YjLsf] pTklQ 

b]lv 57 s/f]8 jif{ 

k"j{;Dd 

AofS6]l/of / n]psf] pTklQ Ps sf]l;o hLjx¿sf] 

pTklQ / ax'sf]ifLo hLjx¿sf] ljsf;  

Koflnof]hf]Os O/f 

(Paleozoic Era) 
57 s/f]8 jif{ 

k"j{b]lv 25 s/f]8 

jif{ k"j{;Dd 

s]xL ;d'b|L hLjx¿sf] ljsf; ;d'b|df 9f8 

gePsf 

hLjx¿sf] ljsf; , 

df5fsf] pTklQ / ljsf;, :ynLo / xl/of 

la?jfx¿sf] ljsf;, 

kv]6f ePsf ls/fx¿sf] ljsf; , 

peor/ hLj / 3;|g] hLjsf] pTklQ, 

plgpF hfltsf af]6 la?jfsf] pTklQ / ljsf;, 

9f8 ePsf / gePsf ljleGg hLjx¿sf] nf]k tyf 

k|yd ;l/;[ksf] ljsf; 
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O/f cjlw hLjx¿sf] k|fb'ef{j 

ld;f]hf]Os O/f 

(Mesozoic Era) 
25 s/f]8 jif{ 

k"j{b]lv 6 s/f]8 

50nfvjif{ 

cl3;Dd 

8fOgf];/ 3;|g] hLjx¿sf] / sf]0fwf/L 

la?jfx¿sf] pTklQ 

8fOgf];/x¿sf] ljsf; k|e'Tj / nf]k r/fx¿sf] 

pTklQ, k'mnk'mNg] la?jfx¿sf] pTklQ, 

ljleGg ls/fx¿sf] pTklQ / ljsf; 

l;gf]hf]Os O/f 

(Cenozoic Era) 
6 s/f]8 50 nfv 

jif{ cl3 b]lv 

jt{dfg ;Dd 

klxnf] :tgwf/L hgfj/sf] pTklQ 3f]8fx¿sf] 

pTklQ ljleGg :tgwf/L hgfj/x¿, h:t} M xfQL, 

Xj]n, nf6f]sf];]/f]sf] ljsf;, 

ltvf bfFt ePsf la/fnf] / afFb/x¿sf] ljsf;, 

3fF; rg]{ hgfj/x¿sf] ljsf;, 

k|flrgsfnLg dflg;sf] ljsf;, 

cfw'lgs dflg; / cGo :tgwf/Lsf] ljsf; 

dflg;sf] k|e'Tj 

hLjfjz]if (Fossil) 

kq] r6\6fgdf ;+/lIft eP/ /x]sf k|frLg sfnsf hLjx¿sf z/L/sf c+ux¿sf cjz]if jf 

5fkx¿nfO{ hLjfjz]if elgG5 . oL hLjfjz]ifx¿ 9'+uf, df6f], r6\6fg ltgLx¿n] jf:tljs 

;+/rgf jf  5fk /x]sf] kfOG5 . d/]sf hLjx¿sf] z/L/ df6f]df k'l/O ;s]kl5 g/d efux¿ 

s'lxP/ hfG5 . s8f efux¿sf] ;+/rgf tyf 5fkx¿ s/f]8f}+ jif{ kl5 cjz]ifsf] ¿kdf 

ablnG5 . of] k|lj|mofnfO{ kmf]l;nfOh];g (fossilization) elgG5 . hLjfjz]if ;DaGwL cWoog 

ug]{ lj1fgsf] zfvfnfO{ Kofn]G6f]nf]hL (Palaeontology) elgG5 .  

hLjfjz]if aGg] k|lj|mof 

k[YjLsf] k"/fgf] Oltxf;sf] cWoog ubf{ ljleGg ;dofjlwdf ljleGg lsl;dsf hLjx¿sf] 

pTklQ / nf]k ePsf] kfOG5 . hLjx¿sf] d[[To' ePkl5 s]xL hLjx¿ df6f] d'lg k'l/G5g\ eg] 

s]xL d/]sf hLjx¿nfO{ c¿ hLjx¿n] vfG5g\ . df6f] d'gL k'l/Psf hLjx¿nfO{ ljR5]bsx¿n] 

ljR5]bg u5{g\ . o;/L c¿ hLjn] vfPsf / ljR5]bg ePsf hLjx¿sf] hLjfjz]if afFsL  

/xFb}g . hLjfjz]if ljleGg lsl;daf6 aG5 . k[YjLdf Hjfnfd'vL lj:kmf]6g x'Fbf tyf af9L 

klx/f] hfFbf g/d df6f]sf] ;fydf d[t hLjx¿ klg hDdf x'G5g\ jf ;d'b|sf] lkFwdf g/d df6f] 

lylu|Fbf d[t hLjx¿ klg ToxLF k'l/G5g\ . oL d[t hLjx¿sf] s'g} cª\u jf k"/f z/L/ df6f] jf 

afn'jfdf ufl8Fbf g/d efu un]/ df6f]df ldN5 eg] s8f efu ;'/lIft /xG5 . o; k|lj|mofdf 
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d[t hLjx¿sf] ;'/lIft efu tyf z/L/sf] cl:yk~h/ sfnfGt/df kq] r6\6fgdf 5fksf ¿kdf 

/xL hLjfjz]if aG5 . k"/fgf cjz]ifx¿ kq] r6\6fgsf] tnlt/ lylrP/ /x]sf x'G5g\ eg] gofF 

cjz]ifx¿ kq] r6\6fgsf] dflyNnf] efudf kfOG5g\ .  

 

lrq 22.1 

hLjfjz]ifx¿ ljleGg cj:yfdf kfOG5g\ . hLjx¿sf] zf/Ll/s c+ux¿sf cfs[ltx¿af6 

ljleGg lsl;dsf hLjfjz]ifx¿sf] klxrfg ug{ ;lsG5 .  

1. d/]sf hLjsf] k"/} z/L/ jfs'g} c++usf] 5fk kq] r6\6fgx¿df ;'/lIft /x]sf x'G5g\ . 
 pQm 5fkx¿sf] cWoogaf6 hLjfjz]ifsf] klxrfg  pd]/ kQf nufpg ;lsG5 .  

2. s'g} hgfj/x¿sf] cl:yk~h/, bfFt h:tf s8f efux¿ kq] r6\6fgdf ;l~rt eP/ 
 /x]sf] kfOG5 . To;af6 klg hLjfjz]ifsf] klxrfg ug{ ;lsG5 .  

3. d/]sf hLjx¿sf] z/L/ s'lxP/ s8f df6f]df ag]sf] hLjsf] aflx/L efusf] cfs[ltaf6 
 hLjfjz]if klxrfg ug{ ;lsG5 .  

4. kq] r6\6fg aGg] qmddf hLjx¿sf] k"/} efujf s]xL efu kq] r6\6fgdf lylrP/ 
 cjz]ifsf ¿kdf /x]sf x'G5g\ h;af6 hLjfjz]ifsf] klxrfg ug{ ;lsG5 .  

5. hgfj/x¿sf] kfOnfx¿af6 klg hLjfjz]if klxrfg ug{ ;lsG5 .  

hLjfjz]ifsf] dxTj (Importance of Fossil) 

hLjfjz]ifx¿ xfdLx¿sf nflu w]/} dxTjk"0f{ x'G5g\ . ltgLx¿n] xfdLnfO{ w]/} tl/sfaf6 

;xof]u ul//x]sf x'G5g\ . s]xL k|d'v dxTjx¿ lgDgfg';f/ /x]sf 5g\ . 

1. hLjfjz]ifn] kq] r6\6fgx¿sf] ef}ufle{s pd]/ kQf nufpg d2t ub{5 .  
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2. o;n] k[YjLdf ePsf] hLjx¿sf] ljsf; qmd kQf nufpg d2t u5{ .  

3. logLx¿af6 ljleGg ef}uf]lns sfnx¿ / hLjfjz]ifsf] ;DaGw yfxf kfpg ;lsG5 .  

4. logLx¿sf] d2tn] ljleGg sfnv08sf] xfjfkfgLsf] af/]df kQf nufpg ;lsG5 .  

5. logLx¿sf] cWoogaf6 hLjx¿sf] ljsf; slxn] b]lv s;/L ;'? eof] eGg] cg'dfg 
 ug{sf nflu ;xof]u k'U5 .  

hLjfjz]if OGwg (Fossil Fuel) 

k|fs[lts UofF; vlgh t]n, sf]Onf cflb hLjfjz]ifaf6 ag]sf dxTjk"0f{ hLjfz]if OGwg x'g\ . 

logLx¿ la?jf / hgfj/x¿ nfvf}F nfv jif{ nfu]/ df6f] / r6\6fg d'lg ag]sf x'G5g\ . vlgh 

OGwgsf d'Vo ltg cj:yf x'G5g\ . tL x'g\ M 

1= 7f]; cj:yf – sf]Onf 

2= t/n cj:yf – vlgh t]n 

3= UofF; cj:yf – k|fs[lts UofF; 

hLjfjz]if OGwgx¿ zlStsf pQd ;|f]tx¿ x'g\ . pBf]u, snsf/vfgf tyf uf8Lx¿ rnfpg, 

vfgf ksfpg hLjfjz]if OGwgsf] k|of]u ul/G5 .  

sf]Onf (Coal) 

k[YjLsf] ;txd'lg afSnf] kqsf ¿kdf /x]sf] sfa{g xfO8«f]hg, clS;hg o'St of}lusx¿ / s]xL 

:jtGq sfa{gaf6 ag]sf] Ps k|sf/sf] kq] r6\6fgnfO{ sf]Onf elgG5 . la?jfsf efux¿ 

k[YjLsf] ;txd'lg w]/} ulx/fOdf k'l/Fbf cTolws rfk / tfksf sf/0f k[YjLsf] ;tx d'lg sf]Onf 

aGb5 . sf]Onfdf ePsf] sfa{gsf] k|ltztsf] cfwf/df sf]Onf kfFr k|sf/sf x'G5g\ . tL x'g\ M  

sf]Onfsf] lsl;d sfa{g % 

1. lk6 (Peat) 60% eGbf sd 

2. lnUgfO6 (Lignite) 65-70% 

3. ;ala6'ldg; (Bituminous) 70-75% 

4.la6'ldg; (Bituminous) 76-86% 

5. PGy|f;fO6 (Anthracite) 86-92% 



 336  

sf]Onf aGg] tl/sf (Formation of Coal) 

e"sDkhfFbf / Hjfnfd'vL lj:kmf]6g x'Fbf k[YjLsf] ;txd'lg hldgsf] efu ;Fu} 3gf h+un klg 

efFl;G5 . hldgd'lg w]/} ulx/fOdf k'l/Fbf hldg leqsf] rfk / tfkqmdn] ubf{ af]6 la?jfdf 

/x]sf d'Vo tTjx¿ ;]n'nf]h (Cellulose) / lnlUgg (Lignin) nfO{ AofS6]l/ofn] ljR5]bg u5{ . 

kl/0ffd :j¿k ltgLx¿df /x]sf sfa{g, xfO8«f]hg / clS;hg h:tf /;fogx¿ sfa{g 

8fOcS;fO8, ldy]g / kfgLdf kl/0ft x'G5g\ . afFsL /x]sf] sfa{gsf] dfqf hldg leqsf] pRr 

rfk / tfkqmdn] ubf{ s8f v}/f] kbfy{df kl/0ft x'G5 . h;nfO{ sf]Onf elgG5 . o;/L sf]Onf 

aGg] k|lj|mofnfO{ sfaf]{gfOh;]g (Carbonization) elgG5 .  

                        

                                lrq g+= 22.2 

sf]Onfsf] dxTj (Importance of Coal) 

sf]Onf OGwgsf] dxTjk"0f{ ;|f]t xf] . o;sf] k|of]u lgDglnlvt sfo{x¿sf nflu ul/G5 .  

1. 3/ tyf pBf]usf OGwgsf ¿kdf k|of]u ul/G5 .  

2. yd{n kfj/ KnfG6df ljB't pTkfbg ug{sf nflu sf]Onf k|of]u ul/G5 .  

3. O{+6f e6\6f tyf kmnfd pBf]udf sf]Onf k|of]u ul/G5 .  

4. /]nsf] OGhLg rnfpg o;sf] k|of]u ul/G5 .  

5. ;8s lgdf{0f ug{ k|of]u ul/g] sf]n6f/ (Coal tar) tyf ljleGg sfa{lgs of}lusx¿ 
 agfpg o;sf] k|of]u ul/G5 .  

vlgh t]n 

k|s[ltdf kfOg] hLjfz]ifaf6 ag]sf], g/fd|f] uGw cfpg] sfnf] /ªsf] ld>Lt t/nnfO{ k]6«f]lnod 

kbfy{ elgG5 . k]6«f]lnoddf d'Votof sfa{g / xfO8«f]hg kfOG5 . k|zf]wg gul/Psf] k]6«f]lnod 

kbfy{nfO{ sRrf vlgh t]n elgG5 . o;df sl/a 90.95% xfO8«f]sfa{g kfOG5 . sRrf t]ndf 

clS;hg, ;Nkm/, gfO6«f]hg / cGo vlgh j:t'x¿ klg yf]/} dfqfdf kfOG5 .  

vlgh t]n aGg] tl/sf (Formation of Mineral Oil) 

xhf/f}+ jif{ cl3 b]lvsf ;d'b|df kfOg] la?jf tyf hgfj/x¿sf c+zx¿ df]6f] / afn'jfdf 

k'l/P/ /x]sf x'G5g\ . xhf/f}+ jif{;Ddsf] pRr rfk, tfk / AofS6]l/ofsf sf/0fn] sfa{lgs 
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j:t'x¿ laR5]bg eO{ xfO8«f]sfa{gsf of}lusx¿df kl/0ft x'G5g\ . xfO8«f]sfa{gsf 

of}lusx¿af6 sRrf vlgh t]n aGb5 . o; t]ndf vlgh, nj0fx¿, r6\6fgL kbfy{x¿ / 

kfgL ldl:;P/ /x]sf x'G5g\ . pSt sRRff vlgh 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 . 

 

lrq g+= 22.3. vlgh t]n agfp]g tl/sf 

s]xL k]6«f]lnod kbfy{x¿ / ltgsf] pkof]lutf lgDgfg';f/ 5g\ M  

k]6«f]lnod kbfy{ pkof]lutf 

dl§t]n 3/fo;L OGwg 

l8h]n 7"nf ;jf/L ;fwgdf OGwg 

k]6«f]n ;fgf ;jf/L ;fwgdf OGwg 

k]6«f]lnod UofF; UofF; OGwg 

k]6«f]lnod Oy/ 3f]ns / ;/;kmfO ug{ 

n'la|s]l6ª t]n 3if{0fsd ug{ 

k]6«f]lnod sf]s OGwg 

kf/flkmg jfS; d}gaQL, ;nfO{ cflb agfpg 
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vlght]nsf] dxTj(Importance of Mineral Oil) 

vlgh t]n ljleGg sfo{sf nflu k|of]u ul/G5 . s]xL k|d'v k|of]ux¿ lgDgfg';f/ 5g\ M 

 vlgh t]n oftfoftsf ;fwgx¿ rnfpg k|of]u ul/G5 .  

 vlght]nsf] k|of]u u/]/ ljB't klg lgsfNg ;lsG5 .  

 o;sf] k|of]u 3/df vfgf ksfpg klg k|of]u ul/G5 .  

 o;sf] k|of]u /f;folgs dn, lj:kmf]6s kbfy{ tyf ljleGg lsl;dsf cf}iflwx¿ 
agfpg  k|of]u ul/G5 .  

 ljleGg pBf]ux¿df k|of]u ul/g] oGqx¿ rnfpg klg vlgh t]nsf] k|of]u ul/G5 .  

 o;nfO{ ls6\gfzs ljiffbLsf ¿kdf klg k|of]u ul/G5 .  

 

;f/f+z 

1. k[YjLsf] xfnsf] pd]/ sl/a 4.5 c/a jif{ ePsf] cg'dfg ul/Psf] 5 .  

2. k[YjLsf] pTklQ b]lv clxn] ;Ddsf] k'/} ;dofjlwnfO{ ef}ule{s ;do tflnsf elgG5 .  

3. e'ue{ljb\x¿n] k[YjLsf] Oltxf;nfO{ Oof]g, O/f, lkl/o8f / Okf]s u/L rf/ ;d"xdf 
 ljefhg u/]sf 5g\ . h;dWo] Oof]g ;a}eGbf nfdf] ;dofjlw xf] eg] Okf]s ;a}eGbf 
 5f]6f] ;dofjlw xf] .  

4. ef}ule{s ;do tflnsfnfO{ hLjx¿sf] pTklQsf] cfwf/df rf/cf]6f O/fx¿df ljefhg 
 u/]sf 5g\ . tLx'g\ M lk|SoflDa|og, Koflnof]hf]Os, ld;f]hf]Os / l;gf]hf]Os .  

5. k[YjLdf ePsf] xnrn / kl/jt{gx¿n] ubf{ w]/} hLjx¿ hldg  d'lg blaP/ nf]k 
ePsf  lyP . tL nf]k ePsf hLjx¿sf] cjz]ifx¿ kq] r6\6fgdf e]l6G5g\ . h;nfO{ 
hLjfjz]if  elgG5 .  

6. hLjfjz]if ;DaGwL cWoog ug]{ lj1fgsf] Pp6f zfvfnfO{ KoflnoG6f]nf]hL elgG5 .  

7. hLjfjz]ifsf] cWoogaf6 k[YjLsf] Oltxf; hLj ljsf;qmd / To;a]nfsf] xfjfkfgLsf] 
 af/]df hfgsf/L lng ;lsG5 .  

8. sf]Onf, vlgh t]n / k|fs[lts UofF; hLjfjz]ifaf6 ag]sf hLjfjz]if OGwgx'g\ .  

9. hLjfjz]if OGwgx¿ vfgf ksfpg], oftfoftsf ;fwgx¿ rnfpg, pBf]u, 
 snsf/vfgfsf oGqx¿ rnfpgsf nflu k|of]u ul/G5 .  

cEof;  
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1.  tns k|Zgx¿sf] ;lx pQ/ 5fg]/ n]Vg'xf];\ .  

    s_ g]a'n/ kl/sNkgfs;n] k|:tfj u/]sf lyP < 

        (i) hh{ akmg        (ii) OdfGo'cnsfG6        

  (iii) h]D;hLg      (iv) Xof/f]N8 h]k|mL 

 v_  e"ue{ljb\x¿n] k[YjLsf] Oltxf;nfO{ sltcf]6f O/fdf 5'6\6fPsf5g\ < 

      (i) 2        (ii)  3          (iii) 4                (iv) 5 

 u_  df5fsf] pTklQ s'g O/fdf ePsf] lyof] < 

        (i)  lk|SofDa|Log      (ii) Koflnof]hf]Os      

   (iii) ld;f]hf]Os      (iv) l;gf]hf]Os 

 3_  s'g O/fnfO{ :tgwf/Lsf] O/f elgG5 < 

     (i)  lk||SofDa|Log        (ii) Koflnkf]hf]Os       

  (iii) ld;f]hf]Os       (iv) l;gf]hf]Os 

 ª_  sf]Onfdf tnsf dWo] s'g s'g tTjx¿ kfOG5g\ < 

    (i) xfO8«f]hg / gfO6«f]hg      (ii) sfa{g / xfO8«f]hg   

   (iii) sfa{g / clS;hg        (iv)  xfO8«f]hg / clS;hg 

2.  leGgtf n]Vg'xf];\ .  

 i)  lk|SofDa|Log O/f / Koflnof]hf]Os O/f 

 ii)  ld;f]hf]Os O/f / l;gf]hf]Os O/f 

 iii) vlgh t]n / k|fs[lts UofF; 

 iv) lk6sf]Onf / PGy|f;fO6 sf]Onf 

3. sf/0f lbg'xf];\ .  

 s_ ld;f]hf]Os O/fnfO{ lsg ;l/;[ksf] O/f elgG5 < 

 v_ 8fOgf];/x¿ clxn] lsg gePsf xf]nfg\ < 

 u_ k[YjLsf] pTklQ kZrft w]/} nfdf] ;dofjlw kl5 dfq hLjx¿sf] pTklQ eof] lsg 
< 

 3_ hLjfjz]ifx¿ kq] r6\6fgdf kfOG5g\ , lsg < 
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 ª_ cfUg]o r6\6fgdf hLjjfz]if kfOFb}g, lsg < 

 r_ k|fs[ltsUofF; ;fdfGotofvlgh t]nsf] dflykl§ kfOG5, lsg < 

 5_ 8fOgf];/sf] pTklQeof], ljsf; eof] / nf]k klg eof] lsg < 

4.  tnsf k|Zgx¿sf] pQ/ n]Vg'xf];\ .  

 s_ KnfG6]l;dn kl/sNkgf cg';f/ k[YjLsf] pTklQ s;/L ePsf] lyof] < 

 v_ 6fO8n kl/sNkgf j0f{g ug'{xf];\ . 

 u_ ef}ule{s ;do tflnsf eg]sf] s] xf] < 

 3_ hLjfjz]if s]nfO{ elgG5 < 

 ª_ hLjfjz]if s;/L klxrfg ug{ ;lsG5 < s'g} rf/cf]6f tl/sf n]Vg'xf];\ . 

 r_ hLjfjz]ifsf s'g} rf/cf]6f dxTjx¿ n]Vg'xf];\ . 

 5_ sf]Onf s]nfO{ elgG5 < o;sf rf/cf]6f pkof]lutfx¿ n]Vg'xf];\ . 

 h_ k[YjL hLjx¿sf] ljsf; qmdsf] j0f{g ug'{xf];\ . 

 em_ vlgh t]n s]nfO{ elgG5 < o;sf pkof]utfx¿ n]Vg'xf];\ . 

 `_ k|fs[lts UofF; s;/L aG5 < o;sf] dxTj n]Vg'xf];\ .  

 6_ sf]Onf aGg] k|lj|mof j0f{g ug'{xf];\ . 

kl/of]hgf sfo{  

Pp6f sfuhsf] a6\6fdf r'gkfgLsf] uf9f 3f]n lng'xf];\ . To; 3f]ndf la?jfsf kft, ;fgf 

ls/fx¿ xfNg'xf];\ . To;dfly k]ml/ r'gkfgLsf] 3f]n yKg'xf];\ . To;nfO{ hDg lbg'xf];\ . 10-15 

lbgkl5 To;nfO{ kmf]/]/ cjnf]sg ug'{xf];\ . s] s] b]Vg' eof] sIffdf k|:t't ug'{xf];\ .  

 

 



 341  

 

 

 

 

 

 

 

 

 

k[YjLsf] aflx/L efu hnd08n, :ynd08n / jfo'd08n u/L 3 efudf ljefhg ul/Psf] 5 . 

hn d08n / :yn d08n k[YjLsf] ;txdf /xG5g\ eg] jfo'd08n k[YjLsf] ;txb]lv 960 km 

dfly;Dd km}lnPsf] 5 . k[YjLsf] aflx/L cfj/0f afSnf] xfjfsf] txn] ag]sf] 5 . pQm txnfO{ 

jfo'd08n elgG5 . pQm jfo'd08ndf 78 % gfO6«f]hg, 21 % clS;hg, 0.03 % 

sfa{g8fOcS;fO8 / afFsL cGo UofF;x¿ h:t} M cfu{g, ldy]g, lgof]g, lxlnod, cf]hf]g, 

xfO8«f]hg hnafik, w'nf]sf s0fx¿ cflb klg jfo'd08ndf kfOG5g\ . oL dWo] clS;hg, 

gfO6«f]hg, sfa{g8fOcS;fO8 / cf]hf]g ;hLjx¿sf nflu cToGt dxTjk"0f{ UofF;x¿ x'g\ . 

k[YjLsf] u'?Tj ansf sf/0fn] jfo'd08n o;sf] jl/k/L km}lnP/ /x]sf] x'G5 . jfo'd08nsf] 

tfkqmd / cfb|{tf kl/jt{g eO/xG5 . o;/L tfkqmd / cfb{|tf kl/jt{g x'Fbf hLjx¿sf] hLjg 

k4ltdf k|lts'n c;/ k5{ . o; PsfOdf jfo'd08nsf ljleGg txx¿ / hnjfo' kl/jt{gsf 

af/]df cWoog ug{]5f}+ . 

jfo''d08nsf txx¿ (Layers of Atmosphere) 

k[YjLsf] ;txb]lv dflylt/ hfFbf prfO a9\b} hfFbf jfo'd08nLo txsf] 3gTj 36\b} hfG5 . 

jfo'd08nLo txsf] 3gTj prfO / tfkqmdsf] cfwf/df o;nfO{ sfNklgs kfFr txdf ljefhg 

ul/Psf] 5 . tL x'g\ M 

!= lgDg d08n (Troposphere) 

@= ;dtfk d08n (Stratosphere) 

#= dWod08n (Mesosphere) 

$= tfkLo d08n (Thermosphere) 

%= aflx/L d08n (Enosphere) 

jfo'd08n / hnjfo' kl/jt{g  
(Atmosphere and Climate Change) 

ljlzi6 p2]Zo (Specific Objectives) 

o; kf7sf] cGTodf lzIffyL{x¿ lgDg s'/fdf ;Ifd x'g'x'g]5 M 

-s_  jfo'd08nsf ljleGg txaf/] j0f{g ug{ 

-v_ cf]hf]g tx=f kg]{ S@f]?f]ˆ@f]?f] sf;{gsf c;?x¿sf] j0f{g ug{ 

-u_  pBf]uaf6 lg:sg] s]xL UofF;x¿sf k|lts"n c;/x¿sf] JofVof ug{  

 

kf7 

@# 
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lrq g+= 23.1 

jfo'd08nsf txx¿ 

1=  lgDg d08n (Troposphere) 

jfo' d08nsf] ;a}eGbf tNnf] tx, h'g k[YjLsf] ;tx;Fu hf]l8Psf] 5 Tof] txnfO{ lgDg 

d08n elgG5 . of] k[YjLsf] ;txb]lv 16 km prfO;Dd km}lnP/ /x]sf] 5 . oxL txdf 

;hLjx¿ /x]sf x'G5g\ . o; txdf clS;hg, gfO6«f]hg, sfa{g8fOcS;fO8, hnjfik / 

w'nf]sf s0fx¿ /x]sf x'G5g\ . jfo'd08ndf /xg] nueu 95 % cjojx¿ o; txdf 

/x]sf x'G5g\ . lgDgd08nsf] ;a}eGbf dflyNnf] txnfO{ 6«f]kf]kh (Tropopause) elgG5 . 

prfO a9];Fu} o; txdf tfkqmd 36\b} hfG5 . o; txdf ljleGg lsl;dsf df};dL 

kl/jt{gx¿ eO/xG5g\ . kfgL kg{], t'jfnf] nfUg], lzt kg{], t';f/f] kg{], xfjf x'/L rNg], 

cfFwL cfpg] h:tf df};dL ultljlwx¿ eO/xG5g\ . To;}n] of] tx df};dljb\sf nflu 

cToGt dxTjk"0f{ dflgG5 . o; txsf] prfO;Fu} tfkqmd kl/jt{g x'g] x'gfn] o; 

txnfO{ kl/jlt{t tx (variable zone)klg elgG5 . 

2=  ;dtfk d08n (Stratosphere) 

lgDg d08n eGbf dflyNnf] txnfO{ ;dtfk d08n elgG5 . of] tx k[YjLsf] ;txsf] 16 

km b]lv 50 km ;Dd km}lnPsf] 5 . o; txdf cf]hf]g, gfO6«f]hg, clS;hg cflb 
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UofF;x¿ kfOG5 . o; txdf ljz]ifu/L 20 km b]lv 30 km dfly cf]hf]g UofF;sf] tx 

/x]sf] kfOG5 . To;}n] o; txnfO{ cf]hf]gf]:km]o/ klg elgG5 . o; txn] 99 % k/fj}hgL 

;f}o{ ljsL/0fnfO{ ;f];]/ lnG5 . kmn:j¿k tL xfgLsf/s ljsL/0fx¿ k[YjL;Dd 

cfOk'Ub}gg\ . o;n] ubf{ k[YjLdf hLjx¿sf nflu cg's"n jftfj/0f aG5 . To;}n] o; 

txnfO{ /Iff tx (Protective layer) klg elgG5 . ;dtfk d08nsf] ;a}eGbf dflyNnf] 

txnfO{ :6«f6f]kh (Stratopause) elgG5 . o; txsf] prfO a9] cg';f/ tfkqmddf j[l4 

x'Fb} hfG5 . of] qmd :6«f6f]kh;Dd rln/xG5 . o; txdf cf]l;nf]kgf Psbd Go'g x'g] 

x'gfn] afbn klg sd aG5 . 

3=  dWod08n (Mesosphere) 

;dtfk d08neGbf dflysf] jfo'd08nLo txnfO{ dWod08n elgG5 . of] tx k[YjLsf] 

;txaf6 sl/a 50 km b]lv 80 km dfly;Dd km}lnPsf] 5 . o; txdf xfjfsf] 3gTj 

lgs} sd x'G5 . prfO a9]cg';f/ tfkqmd 36\b} hfG5 . o; txdf gfO6«f]hg, cf]hf]g / 

s]xL dfqfdf clS;hg UofF; kfOG5 . o; txdf lxpFbdf klZraf6 k"j{lt/ / jiff{ofddf 

k"j{af6 klZrdlt/ Psbd} pRr a]u]sf] xfjf rNg] x'gfn] of] jfo'd08nsf] ;a}eGbf lr;f] 

tx xf] . o; txsf] ;a}eGbf dflyNnf] txnfO{ ld;f]kh (Mesopause) elgG5 .  

4=  tfkLo d08n (Thermosphere) 

dWo d08neGbf dflysf] jfo'd08nLo txnfO{ tfkLo d08n elgG5 . of] tx k[YjLsf] 

;txaf6 sl/a 80 km b]lv 720 km dfly;Dd km}lnPsf] x'G5 . o; txdf xfjf Psbd 

sd dfqfdf x'g] x'Fbf xfjfsf] 3gTj sd x'G5 . o; txsf] dflyNnf] efudf xfO8«f]hg / 

lxlnod UofF;x¿ kfOG5g\ eg] tNnf] efudf gfO6«f]hg, clS;hg UofF;x¿ kfOG5g\ . 

o; txdf ;f}o{ ljsL/0fsf] k|efj lgs} w]/} x'g] ePsfn] oxfF kfOg] ;a} tTjx¿ 

k/df0f'df ljR5]bg eP/ /x]sf x'G5g\ . w]/}h;f] UofF;x¿ cfof]gdf kl/0ft ePsf x'G5g\ 

. To;}n] o; txnfO{ cfof]gf]:km]o/ (Ionosphere) klg elgG5 . o; txsf] ;a}eGbf 

dflyNnf] txnfO{ ydf{]kh (Thermopause) elgG5 . of] tx w]/} g} tftf] x'G5 . 

%=  aflx/L d08n (Enosphere) 

jfo'd08nsf] ;a}eGbf aflx/L txnfO{ aflx/L d08n elgG5 . of] tx k[YjLsf] ;txaf6 

sl/a 720 km eGbf dfly km}lnP/ /x]sf] x'G5 . of] txdf gu0o dfqfdf xfjf /x]sf] x'G5 

. o; txdf xfjfsf c0f' / k/df0f'x¿ Hofb} tLj| ultdf axG5g\ . of] tx jfo'd08nsf] 

;a}eGbf aflx/L cGtl/If;Fu l;w} ;DalGwt ePsfn] o;nfO{ l;df k|b]z (Frings 

region) klg elgG5 . of] txdf ;"o{af6 cfpg] ljsL/0fx¿sf] k|efj w]/} x'g] ePsfn] of] 

txnfO{ /]l8o;g a]N6 (Radiation belt) elgG5 . o; txdf k[YjLsf] u'?Tj ansf] k|efj 
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Psbd sd x'g] ePsfn] o;df /x]sf UofF;sf c0f' / k/df0f'x¿ Hofb} tLj| ultdf 

axG5g\ . o;/L axFbf s]xL c0f' / k/df0f'x¿ cGtl/Iftkm{ klg k'U5g\ . 

cf]hf]g tx (Ozone Layer) 

cf]hf]g ltgj6f clS;hgsf k/df0f'x¿ ldn]/ ag]sf] xNsf lgnf] /ªsf] UofF; xf] . of] UofF; 

;dtfkL d08ndf w]/} dfqfdf kfOG5 eg] lgDg d08ndf s]xL dfqfdf kfOG5 . olb dflg;n] 

Zjf; lnFbf of] UofF; lnof] eg] o;n] dflg;sf] z/L/df ljleGg lsl;dsf ;d:ofx¿ 

lgDTofpF5 . h:t} Zjf;k|Zjf;df ;d:of, kmf]S;f]sf] v/faL, 5ftL b'Vg] x'G5 . t/ ;dtfk 

d08ndf /x]sf] cf]hf]g txn] ;"o{af6 cfPsf ljsL/0fx¿nfO{ /f]Sg] x'Fbf k[YjLdf /xg] 

;hLjx¿sf nflu of] cToGt kmfObfhgs dflgG5 . cf]hf]g txn] ;"o{af6 cfpg] sl/a 99 

k|ltzt k/fj}hgL ljsL/0fnfO{ cfkm}Fn] ;f];]/ lnG5 . h;n] ubf{ xflgsf/s ljsL/0fx¿ k[YjLsf] 

;tx;Dd cfpg kfpFb}gg\ . To;}n] o; txnfO{ /Iff tx (Protective layer) elgG5 . 

cf]hf]g txsf] lgdf{0f (Formation of Ozone layer) 

;dtfk d08ndf /x]sf] xfjfnfO{ ;"o{af6 cfpg] k/fj}hgL ljsL/0fn] 7f]ls/xG5 . h;n] ubf{ 

o; txdf cf]hf]g aGg] / 6'lqmg] qmd rln/xG5 . clS;hgsf] ltgj6f k/df0f'x¿ /f;folgs 

k|ltlqmofaf6 ;+of]hg eO{ cf]hf]g ag]sf] x'G5 . jfo'd08ndf kfOg] clS;hgsf] c0f'nfO{ ;"o{sf] 

ljsL/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 ToxfF afSnf] tx lgdf{0f x'G5 . jfo' d08nsf] ;dtfk d08ndf 

ag]sf] o; txnfO{ cf]hf]g tx elgG5 . 

O2 ––––––––––––––––––––– O + O kf/df0fljs clS;hg 

O2 +  O ––––––––––––––––––––– O3 cf]hf]g 

cf]hf]g txsf] ljgfz 

ha cf]hf]g c0f'x¿n] k/fj}hgL ljsL/0fx¿ ;f];]/ lnG5g\ ta cf]hf]g c0f'x¿ 6'lqmP/ 

clS;hg c0f' / g];]G6 (Nascent) clS;hg k/df0f'df 6'lqmG5 . To;}n] ;dtfk d08ndf 

cf]hf]g aGg] / 6'lqmg] k|lj|mof lg/Gt/ rln/xG5 . 

O3 ––––––––––––––––––––– O2 + O -g];]G6 clS;hg_ ± tfk 

 

cf]hf]g txsf] dxTj (Importance of Ozone Layer) 

cf]hf]g txn] k[YjLsf] /Iff sjhsf] sfd u5{ . . cf]hf]g txn] ;"o{af6 pT;lh{t clwsf+z 

xflgsf/s ljls/0fx¿nfO{ /f]S5 . h;n] ubf{ tL ljsL/0fx¿ k[YjLsf] ;tx;Dd cfpg 

k/fj}hgL ljsL/0f 

k/fj}hgL ljsL/0f 
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kfpFb}gg\ . o;n] k[YjLdf ePsf :ynLo, hnLo cflb kfl/l:ylts k2ltnfO{ hf]ufpg ;xof]u 

u5{ . h;n] ubf{ k|s[ltdf /x]sf kfl/l:ylts k|0ffnLx¿ ;Gt'lnt cj:yfdf /xG5g\ . o;n] 

hLjx¿df xflgsf/s ljsL/0faf6 nfUg] /f]uaf6 arfpF5 . k[YjLsf] ;txsf] tfkqmd ;Gt'ngdf 

/fV5 . 

cf]hf]g txsf] x|f; (Depletion of ozone layer) 

cf]hf]g UofF;sf] lgdf{0f / ljgfz nueu Pp6} cg'kftdf lg/Gt/ rln/xG5 . cf]hf]g txn] 

ljgfz ug{] d'Vo /;fog Snf]/f] km\nf]/f] sfa{g (CFCs) xf] . gfO6«f]hg cS;fO8n] klg 

cf]hf]gsf] ljgfz u5{ . o:t} ldyfOn Snf]/f]kmd{ (Methyl chloroform) sfa{g 6]6«fSnf]/fO8 

(Carbon tetrachloride), ldyfOn a|f]dfO8n] klg o;sf] ljgfzdf ;xof]u k'¥ofO/x]sf  

x'G5g\ . ljleGg pBf]ux¿af6 oL UofF;x¿sf] pT;h{g eO{ jfo'd08ndf /lx/xFbf k/fj}hgL 

ljsL/0fx¿sf] sf/0fn] ljR5]bg eO{ km\nf]l/g / Snf]l/gsf :jtGq k/df0f'x¿ lg:sL cf]hf]g 

txnfO{ gi6 u5{g\ . 

CFC n] ubf{ gi6 x'g] k|lj|mof M 

 

CFCl3  –––––––––––––––––––––  Cl + CFCl2 

Cl + O3 ––––––––––––   ClO + O2 

2ClO––––––––––––  2Cl + O2 

gfO6«f]hg cS;fO8n] ubf{ gi6 x'g] k|lj|mof 

NO + O3    ––––––––––––  NO2 + O2 

2NO2 + O3––––––––––– N2O3 + 2O2 

cf]hf]g txsf] gi6 x'g'df d'Vo /;fogsf ¿kdf CFCs nfO{ dflgG5 . t/ o;n] cfkm}F cf]hf]g 

txnfO{ gi6 eg] ub{}g . o;n] ;"o{af6 pT;lh{t k/fj}hgL ljsL/0fsf] pkl:yltdf /f;folgs 

k|ltlqmofaf6 z[ª\vnfa4 ¿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 a0f' 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{ . o;/L ljleGg sf/0fx¿n] ;dtfk d08ndf hDdf 

ePsf] cf]hf]gsf] tx kftlnFb} hfg'nfO{ cf]hf]g tx kftnLs/0f (ozone layer depletion) elgG5 

. CFC afx]s jfo'd08ndf kfOg] xfO8«f]S;fO8 cfof]g / gfOl6«s cS;fO8 h:tf UofF;x¿n] 

klg cf]hf]g tx gi6 ul//x]sf 5g\ . 

 

k/fj}hgL ljsL/0f 
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cf]hf]g tx x|f;sf c;/ (Effect of depletion of ozone layer) 

cf]hf]g tx x|f; x'Fbf ;"o{af6 cfpg] k/fj}hgL ljsL/0fx¿ l;w} k[YjLsf] ;txdf cfOk'Ug] 

ePsfn] o;n] jg:klt, hgfj/, dflg;, kfl/l:ylts k|0ffnL tyf jftfj/0fdf w]/} gsf/fTds 

c;/x¿ kl//x]sf 5g\ . cf]hf]g tx x|f;af6 x'g] c;/x¿ lgDgfg';f/ 5g\ M 

dfgj :jf:Yodf kg{] c;/x¿ M 

!=  z/L/ kf]Ng], 5fnf lrl/g] tyf 5fnfsf] SofG;/ x'g] ;Defjgf x'G5 . 

@= dflg;sf] cfFvfdf df]tLljGb' u/fpF5 . 

#=  dflg;df /f]uaf6 aRg ;Sg] k|lt/Iff k|0ffnL klg IfL0f x'G5 . 

$=  k|hgg\ Ifdtfdf sdL NofpF5 . 

%=  DNA gi6 x'g] / pTkl/jt{g cfpg] u5{ . 

af]6la?jfdf kg{] c;/ M 

  af]6 la?jfsf] j[l4df afwf k'¥ofpF5 .  

  af]6 la?jfsf] k|sfz ;+Zn]if0f k|lj|mofdf cj/f]w nufpF5 . 

  s[lif pTkfbgdf sdL cfpF5 . 

  af]6 la?jfsf] k|hgg\ Ifdtf 36\5 . 

hgfj/df kg{] c;/ M 

 hnLo k|0ffnL / peor/x¿sf] 5fnf gi6 x'G5 .  

  hLjx¿sf] DNA df c;/ k/]/ pTkl/jt{g x'G5 . 

  hgfj/x¿df dxfdf/L /f]ux¿ km}nG5g . 

  hgfj/x¿sf]  k|hgg\ Ifdtf 36\5 . 

hnjfo' / xfjfkfgLdf kg{] c;/ M 

 k[YjLsf] ;txsf] tfkqmd a9]/ Unf]an jfld{ª (Global warming) x'G5 . 

  hnjfo' / xfjfkfgLdf kl/jt{g x'G5 . 

  w|'jLo lxpF kUn]/ ;d'b|df kfgLsf] ;tx a9\g] / af9L cfpg] ub{5 . 



 347  

 ljleGg kfl/l:ylts k|0ffnLdf c;Gt'ng / s'g} s'g} kfl/l:ylts k|0ffnLx¿ gi6 klg 

 x'g;S5 . 

cf]hf]g txsf] ;+/If0f ug{] tl/sf (Ways to Protect Ozone Layer) 

cf]hf]g tx x|f; x'g'df dfgj lj|mofsnfkn] d'Vo e"ldsf v]N5g\ . hg;ª\Vof j[l4, 

cf}Bf]uLsLs/0f, zx/Ls/0f k/df0f' xltof/sf] k|of]u cflbn] cf]hf]g tx ljgfz u/]sf] kfOG5 . 

Snf]/f]km\nf]/f] sfa{g cf]hf]g tx ljgfzsf] k|d'v sf/0f xf] . To;}n] o;sf] ;+/If0fsf nflu lgDg 

tl/sfx¿ ckgfpg ;lsG5 M 

  Snf]/f]km\nf]/f] sfa{g k|of]u x'g] oGq tyf ;fwgx¿sf] k|of]u sd ug{'k5{ . 

 Snf]/f]km\nf]/f] sfa{gsf] ;txdf xfO8«f]km\nf]/f] sfa{g k|of]u ug{ k|f]T;flxt ug{'k5{ . 

  gfO6«f]hg dnsf] k|of]u sd ug{'k5{ . 

  ljB'tLo ;jf/L ;fwgx¿sf] k|of]udf hf]8 lbg'k5{ . 

  cf]hf]g tx ;+/If0fsf af/]df hgr]tgf km}nfpg'k5{ . 

cf}Bf]lus UofF; (Industrial Gas) 

pBf]ux¿df k|of]u x'g] / pBf]ux¿af6 pT;lh{t x'g] UofF;x¿nfO{ cf}Bf]lus UofF; elgG5 . 

cf}Bf]lus pTkfbg k|lj|mofdf ljleGg ljiffn' UofF;x¿, sfa{lgs of}lusx¿, ;Nkm/8fOcS;fO8, 

sfa{g8fOcS;fO8, sfa{gdf]gf]cS;f8, gfO6«;cS;fO8 cflb pTkfbg x'G5g\ . oL ljiffn' 

UofF;x¿ jfo'd08ndf ldl;Fbf jfo'd08nnfO{ k|b"lift u/fpF5g\ . pBf]ux¿af6 lg:sg] oL 

k|b"ifsx¿aLr /f;folgs k|ltlqmof eO{ cGo k|b"ifsx¿ aG5g\ . h:t} M ;Nkm/ 8fOcS;fO8n] 

kfgL;Fu k|ltlqmof u/L ;Nkm\o'l/s cDn aG5, gfO6«f]hg 8fOcS;fO8 clS;hgsf] pkl:yltdf 

kfgL;Fu k|ltlqmof ubf{ gfOl6«s cDn aG5 . oL cDnx¿ jiff{sf] kfgL;Fu ldl;P/ k[YjLdf 

cfOk'U5g\ h;nfO{ cDnjiff{ elgG5 . 

4NO2 + 2H2O + O2    ––––––––––––  4HNO3 -gfOl6«s cDn_ 

SO2 + H2O   ––––––––––––   H2SO3 -;Nkm\o'/; cDn_ 

2SO2 + O2    ––––––––––––   2SO3 -;Nkm/8fOcS;fO8_ 

SO3 + H2 O   ––––––––––––   H2SO4 -;Nkm\o'l/s cDn_ 

cf}Bf]lus UofF;sf c;/x¿ (Effects of industrial gas) 

 cf}Bf]lus UofF;x¿sf] sf/0fn] ubf{ b[Zofjnf]sg-vissibility)df afwf NofpF5 h;n] ubf{ 

 ;8s b'3{6gfx¿ / xjfO b'3{6gfx¿ x'g ;S5g\ . 
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 cf}Bf]lus UofF;x¿sf] sf/0fn] dfgjLo :jf:Yodf ;d:of cfpF5 . h:t} M l/+u6f nfUg], 

 6fpsf] b'Vg], cfFvf lrnfpg], vf]sL nfUg], 3fF6Ldf ;d:of x'g], 5ftL b'Vg] x'g'sf ;fy} 

 kmf]S;f]sf] SofG;/ ;d]t u/fpF5 . 

 sfa{g df]gf]cS;fO8n] z/L/sf tGt'x¿df kl/jxgsf] ;d:of u/fpF5 . Zjf;k|Zjf; 

 ;DaGwL /f]ux¿ h:t} M a|f]GsfOl6;, bd cflb nfUg ;S5g\ . 

 jfo'd08ndf CO2 sf] dfqf j[l4 x'Fbf Unf]an jfld{ª x'G5, r'r'/fx¿ kUn]/ ;d'b| ;tx 

 j[l4 x'g ;S5 . 

 cf}Bf]lus UofF;x¿n] cDn jiff{ u/fpF5 . h;n] ubf{ wft' / r'g9'Ëfaf6 ag]sf 

 ;+/rgfx¿ gi6 u5{ . 

hnjfo' (Climate) 

hnjfo' eg]sf] 7"nf] ef}uf]lns If]qsf] nfdf] ;do nueu tL; jif{sf] cjlwsf] xfjfkfgLsf] 

l:yltsf] cf};t tYofÍ xf] . ;fdfGotof s'g} Pp6f If]qsf] hnjfo' Ps} gf;sf] x'G5 . k[YjLdf 

x'g] ;fgf] ;fgf] k|fs[lts kl/jt{gn] hnjfo'df kl/jt{g cfpFb}g . t/ clxn] ljleGg dfgjLo 

lj|mofsnfkn] ubf{ pT;lh{t ljleGg lsl;dsf ljiffn' UofF;x¿n] ubf{ clxn] ljZjs} hnjfo'df 

kl/jt{g cfPsf] b]lvG5 . h;n] ubf{ 7fpF 7fpFsf] df};dL k|lj|mof klg lgs} ablnPsf] 5 . 

hnjfo' kl/jt{g (Climate Change) 

ljleGg sf/0fx¿n] ubf{ nfdf] ;dosf] cGt/fndf s'g} Ps 7fpFsf] hnjfo'df x'g] kl/jt{gsf] 

k|lj|mofnfO{ hnjfo' kl/jt{g elgG5 . hnjfo' kl/jt{gsf] af/]df ljZjel/sf j}1flgsx¿n] 

ljleGg ;|f]tx¿ h:t} M tYofÍLo 8f6f, pku|xx¿af6 lvr]sf tl:a/x¿, hnjfo' kl/jt{gsf] 

rk]6fdf k/]sf 7fpFx¿sf] cg';Gwfg k|ltj]bg cflbsf] cWoog u/]/ hnjfo' kl/jt{gsf] af/]df 

ulx/f] cWoog ul//x]sf 5g\ . g]kfndf klg hnjfo' kl/jt{gsf] cg'e"lt eO/x]sf] 5 . 

ljutb]lv g]kfnsf] tfkqmd k|To]s jif{ 0.06°C sf] b/n] al9/x]sf] 5 . ljleGg gbLgfnf, vf]nf, 

em/gfx¿ ;'ls/x]sf] kfOG5 . gbLx¿sf] kfgLsf] cfotg klg 36]sf] 5 . lxdtfn lj:kmf]6sf] 

sf/0fn] x'g] af9Lx¿ al9/x]sf] 5 . lxdfnsf] lxpF kUn]/ prfO 36\g] qmd al9/x]sf] 5 . oL 

;a} tYox¿sf] cfwf/df g]kfndf klg hnjfo' kl/jt{gsf] gsf/fTds c;/ k/]sf] 5 eGg 

;lsG5 . 

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 Pp6f ljZjJofkL ;d:of ag]sf] 5 . o;sf] k|efjaf6 k|s[lt tyf 

dfgjnufot ;Dk"0f{ hLjx¿df y'k}| gsf/fTds c;/x¿ b]vf k/]sf] kfOG5 . of] qmd a9\b} 

uPdf hLjx¿sf] cl:tTjdfly g} ;ª\s6 pTkGg x'g ;S5 eGg] s'/f ljleGg cWoogn] b]vfPsf] 

5 . o; k|sf/sf] hnjfo' kl/jt{g ;DaGwL ;d:of lg/fs/0f ug{] ;DaGwdf ;+o'Qm /fi6«;+3n] 
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;d]t kxn ul//x]sf] 5 . 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/ 5g\ M 

/fli6«o :t/df ul/Psf k|of;x¿ 

hnjfo' kl/jt{gsf c;/x¿ Go"gLs/0f ug{sf nflu g]kfnleq} ul/Psf k|of;x¿nfO{ /fli6«o 

k|of; elgG5 . s]xL To:tf k|of;x¿ lgDgfg';f/ /x]sf] 5g\ M 

  /fli6«o ;~rf/ k|ltj]bg 

  hnjfo' kl/jt{g gLlt, 2067  

 hnjfo' kl/jt{g ;dfgs"ng /0fgLlt sfo{qmd 

  /fli6«o cg's"ng sfo{qmd 

  hnjfo' kl/jt{g ;DaGwL :yfgLo cg's"ng sfo{qmd 

  cGo sfo{qmdx¿ . 

/fli6«o ;~rf/ k|ltj]bg 

hnjfo' kl/jt{g;DaGwL ;+o'Qm /fi6«;ª\3Lo dxf;lGwsf] sf]ifnfO{ g]kfnsf] cfkm\gf] 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, pBf]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'§} ;+oGqsf] 

:yfkgf ug{'kg{] s'/fdf klg hf]8 lbOPsf] 5 . 

hnjfo' kl/jt{g gLlt, 2067 

g]kfnn] 2067 df hnjfo' kl/jt{g gLltsf] k|f/De u/]sf] lyof] . hnjfo' kl/jt{gsf sf/0fn] 

jfo'd08nLo tfkqmd j[l4 x'Fbf 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 ug{ cg's"ng / 

;dfg's"ngtfsf pkfox¿ cjnDag ub{} hnjfo' kl/jt{g lj?4 hgr]tgf hufpg'k5{ . oL 

ljifox¿sf] ;Daf]wg ug{sf nflu lglZrt p2]Zo / gLltx¿ ;d]6]/ hnjfo' kl/jt{g gLlt, 

2067 NofOPsf] 5 . 

hnjfo' kl/jt{g ;dfg's"ng /0fgLlt sfo{qmd 

;g\ 2009 d] df hnjfo' nufgL sf]ifn] g]kfn ;/sf/nfO{ hnjfo' kl/jt{g ;dfg's"ngsf 

nflu ljZjJofkL gd'gf sfo{qmddf ;xefuL x'g cfdGq0f u/]sf] lyof] . ljZj hnjfo' gd'gf 
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sfo{qmdn] ul/a d'n'snfO{ hnjfo' kl/jt{g ;dfg's"ngsf pkfox¿ cjnDag ug{sf nflu 

cfly{s ;xof]u ug{] u5{ . g]kfnsf] hnjfo' ;dfg's"ng /0fgLlts sfo{qmdnfO{ kfFr If]qdf 

ljefhg u/L bL3{sfnLg sfo{qmdsf ¿kdf lnOPsf] 5 . 

 = kxf8L kfl/l:ylts If]qleq kg{] hnfwf/x¿sf] hnjfo' ;dfg's"ng 

  hnjfo' pTkGg hf]lvd ;dfg's"ng 

  ljsf; cfof]hgfdf hnjfo' kl/jt{g hf]lvd Joj:yfkgsf] d"n k|jfxLs/0f 

 lghL If]qsf] ;lqmo ;xeflutfdf hnjfo' ;dfg's"ngsf ;Ifd ;d'bfo lgdf{0f 

  nf]kf]Gd'v k|hfltx¿sf] hnjfo' ;dfg's"ng clej[l4 

/fli6«o cg's"ng sfo{qmd 

of] sfo{qmd g]kfn ;/sf/n] ;g\ 2010 ;]K6]Da/df tof/ kf/]sf] xf] . o; sfo{qmdn] d'Votof 

hnjfo' kl/jt{g / hf]lvdsf] d"NofÍg u5{ . o;n] 250 sfo{qmdnfO{ gf}j6f PsLs[t 

sfo{qmdsf] ¿kdf kl/rfng u/]sf] 5 . 

hnjfo' kl/jt{g;DaGwL :yfgLo cg's"ng sfo{qmd 

of] sfo{qmd u|fdL0f tyf ;d'bfo:t/df ;~rfng ul/g] sfo{qmd xf] . o;n] hnjfo' cg's"ng 

tyf ;dfg's"ngsf] k|lj|mof rog ubf{ pWj{ufdL, ;dfj]zL, tTk/tf / nlrnf] u/L d'Vo rf/j6f 

l;4fGtnfO{ cfTd;ft u/L sfd u5{ . o;n] :yfgLo tyf /fli6«o:t/df kg{] sfo{qmdx¿sf] 

th{'df ug{], u/fpg] / ;dGjo ug{] ;d]t u5{ . o; sfo{qmd cGtu{t hnjfo' kl/jt{gn] ubf{ 

:yfgLo :t/df kfg{] c;/x¿nfO{ sd ug{ ljleGg sfo{qmdx¿ ;~rfng ul/G5 . oL 

sfo{qmdx¿n] clt lgDg:t/Lo ;d'bfo, If]q / kl/jf/nfO{ cg's"n ;]jf k|bfg ug{] jftfj/0f 

tof/ u5{ . 

cGo sfo{qmdx¿ 

o; cGtu{t ;'wfl/Psf] r'nf] / uf]a/ UofF;, ;'wfl/Psf] OF6f e§f;DaGwL sfo{qmdx¿, sfa{g 

;~rodf k|f]T;fxg sfo{qmd, jiff{sf] kfgL  ;Íng sfo{qmd, k|fs[lts k|sf]k;DaGwL k"j{ ;"rgf 

k|0ffnL, ;ef, uf]i7L nufotsf sfo{qmdx¿ ;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/ ljleGg b]zx¿df ul/Psf 

k|of;x¿nfO{ cGt/f{li6«o :t/df ul/Psf k|of;x¿ elgG5 . o:tf k|of;x¿ lgDgfg';f/ 5g\ M 

  hnjfo' kl/jt{g ;DaGwL ;+o'Qm /fi6« ;ª\3Lo dxf;lGw 

  hnjfo' kl/jt{g ;DaGwL hfgsf/ kIf /fi6«x¿sf] ;Dd]ng 
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  Ph]G8f–21 

  cGt/;/sf/L d~r 

  Sof]6f] cle;lGw 

  Sof]6f] k|f]6f]sncg';f/ xl/t u[x UofF; pT;h{g sd ug{] pkfox¿ 

 jg ljgfzaf6 x''g] pT;h{g 36fpg] . 

hnjfo' kl/jt{g;DaGwL ;+o'Qm /fi6«;ª\3Lo dxf;lGw 

ljZje/sf !%$ b]zx¿sf] ;xeflutfdf ;g\ 1992 df a|flhnsf] l/of] bL h]g]l/of]df h'g 3 

b]lv 14 ;Dd k[YjL lzv/ ;Dd]ng ePsf] lyof] . o; ;Dd]ngn] a9\bf] jftfj/0f k|b"if0f, lbuf] 

ljsf; sfo{qmd, 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';Fu} cfkm\gf] 

hLjgz}nL ldnfpFb} hfGg' cfjZos 5 . g]kfnn] 12 h'g 1992 df pQm dxf;lGwdf x:tfIf/ 

u/]sf] lyof] . ;+;bn] ;g\ 1994 df cg'df]bg u/]kl5 pQm dxf;lGwsf k|fjwfgx¿ g]kfndf 

nfu" ePsf 5g\ . 

hnjfo' kl/jt{g ;DaGwL hfgsf/ kIf /fi6«x¿sf] ;Dd]ng 

;g\ 1992 sf] dxf;lGw cg';f/ dxf;lGwdf x:tfIf/ ug{] /fi6«x¿sf] cfkm\gf] 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 2011 df /fli6«o hnjfo' kl/jt{g gLlt tof/ kf/L nfu" u/]sf] 5 . 

Ph]G8f–21 

hnjfo' kl/jt{g Go"gLs/0f Pj+ 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 Pj+ bL3{sfnLg ljsf;df s;/L lnP/ hfg ;lsG5 eGg] s'/fnfO{ 

k|fyldttfsf ;fy pNn]v ul/Psf] 5 . 

cGt/;/sf/L d~r 

of] d~r hnjfo' kl/jt{gsf] cWoog / cg';Gwfgsf nflu u7g ePsf] xf] . of] d~r ljZj 

df};d ;+:yf / ;+o'Qm /fi6« ;ª\3Lo jftfj/0f sfo{qmd 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{ . 
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Sof]6f] cle;lGw 

11 l8;]Da/ 1997 df of] cle;lGw cfPsf] lyof] . ;g\ 2008 ;Dd 36 ljsl;t / 137 

ljsf;zLn /fi6«x¿n] o;sf] cg'df]bg ul/;s]sf 5g\ . o; cle;lGwsf] k|d'v p2]Zo xfjfkfgL 

kl/jt{g lgoGq0f tyf xl/t u[x UofF;x¿sf] ck|fs[lts pTkfbg sd u/fO{ ljZjsf] tfkqmd 

j[l4 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] cfkm\gf] xl/t u[x UofF; 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|lta4tf 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|lta4tf 

cjlwleq cfkm\gf] b]zsf] xl/t UofF; 36fpg' kg{] x'G5 . 

Sof]6f] cle;lGwcg';f/ xl/tu[x UofF; pT;h{g sd ug{] pkfox¿ 

ljsl;t b]zx¿n] 7"nf 7"nf pBf]ux¿ ;~rfng u/L cfkm\gf] 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 

UofF;sf] pT;h{g a9L x'G5 . Sof]6f] cle;lGwn] ljsl;t / ljsf;f]Gd'v b]zx¿nfO{ cGt/f{li6«o 

pT;h{g Jofkf/, ;+o'Qm 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] 

hnjfo' kl/jt{gsf] sf/s tTjsf ¿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 UofF; pT;h{g ug{] ljsl;t b]zx¿n] jg 

ljgfz sd ug{'k5{ . ;fy} tL b]zx¿n] jg ;+/If0f / Joj:yfkgdf cNk ljsl;t / 

ljsf;f]Gd'v b]zx¿n] sfa{g a9L pT;h{g ug{] ljsl;t b]zaf6 Ifltk"lt{ kfpF5g\ . o; 

lsl;dsf sfo{x¿ ug{ ljsl;t / ljsf;f]Gd'v b]zx¿ ;}4flGts ¿kdf ;xdt ePsf 5g\ . 

 

;f/f+z 

 k[YjLsf] jl/kl/ /x]sf] xfjfsf] afSnf] txnfO{ jfo'd08n elgG5 . 

 jfo' d08nLo txsf] 3gTj, prfO / tfkqmdsf] cfwf/df o;nfO{ lgDg d08n, ;dtfk 

 d08n, dWod08n, tfkLo d08n / aflx/L d08n u/L 5 txdf ljefhg ul/Psf] 5 . 

 lgDg d08n k[YjLsf] ;txaf6 sl/a 16 km ;Dd km}ln/x]sf] 5 . o; txdf prfO 

 a9]cg';f/ tfkqmd 36\b} hfG5 . To;}n] o;nfO{ kl/jlt{t d08n elgG5 .  
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 ;dtfk d08n sl/a 16 km b]lv 50 km prfO;Dd km}lnP/ /x]sf] x'G5 . o; txdf 

 cf]hf]g tx kfOG5 . To;}n] o;nfO{ cf]hf]gf]:km]o/ elgG5 . cf]hf]g txn] ;"o{af6 cfpg] 

 k/fj}hgL ljsL/0fx¿ ;f];]/ k[YjLdf /x]sf hLjx¿nfO{ arfpF5 . To;}n] o;nfO{ /Iff 

 d08n klg elgG5 . 

 cf]hf]g (O3) clS;hgsf ltgj6f k/df0f'x¿ /f;folgs k|ltlqmofåf/f ldn]/ ag]sf]  

 x'G5 . o;n] ;"o{af6 cfpg] sl/a 99 k|ltzt k/j}hgL ljsL/0fnfO{ cfkm}+n] ;f];]/  

 lnG5 . 

 Snf]/f]km\nf]/f] sfa{g / gfO6«f]hgsf cS;fO8x¿n] cf]hf]g txnfO{ ljgfz u5{ . 

 cf]hf]g txsf] ljgfzaf6 dfgj :jf:Yo, af]6 la?jf, tfkqmd j[l4 tyf kfl/l:ylts 

 k|0ffnLdf c;/ b]lvG5 . 

 pBf]uaf6 lg:sg] ljleGg lsl;dsf ljiffn' UofF;x¿n] jfo' k|b"if0f u/fpF5g\ . 

 tfkLo d08n k[YjLsf] ;txaf6 sl/a 80 km b]lv 720 km dfly;Dd km}lnP/ /x]sf] 

 5 . o; txdf cTolws tfk x'g] ePsfn] UofF;sf c0f'x¿ cfof]gx¿df kl/0ft ePsf 

 x'G5g\ . To;}n] o;nfO{ cfof]gf]:km]o/ klg elgG5 .  

 aflx/L d08n k[YjLsf] ;txaf6 sl/a 720 km eGbf dfly km}lnP/ /x]sf] 5 . o; 

 txnfO{ ;Ldf If]q klg elgG5 . 

 7"nf] ef}uf]lns If]qsf] nfdf] ;do cjlwsf] xfjfkfgLsf] l:yltsf] cf};t tYofª\snfO{ 

 hnjfo' elgG5 . 

 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"n /0fgLlts sfo{qmd, 

 /fli6«o cg's"ng sfo{qmd hnjfo' ;DaGwL :yfgLo cg's"ngsf sfo{qmd cflb 5g\ . 

 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'Qm /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] 

 cle;lGwcg';f/ xl/t u[x UofF; pT;h{g sd ug{] pkfox¿, jg ljgfzaf6 x'g] pT;h{g 

 36fpg] pkfox¿ 5g\ . 

 

 

cEof; 

1= tnsf ax'j}slNks k|Zgx¿sf] pko'Qm pQ/ 5fg]/ n]Vg'xf];\ . 
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 -s_  jfo'd08nsf] s'g txnfO{ ;Ldf If]q elgG5 < 

  (i) dWo d08n   (ii) lgDg d08n      

  (iii) ;dtfk d08n      (iv) aflx/L d08n 

 -v_  jfo'd08nsf] s'g txdf cf]hf]g tx /x]sf] x'G5 < 

  (i) lgDg d08n    (ii) ;dtfk d08n     

  (iii) dWo d08n    (iv) tfkLo d08n 

 -u_  Snf]/f]km\nf]/f] sfa{g of}lusdf /x]sf] s'g tTjn] cf]hf]g tx ljgfzdf d'Vo e"ldsf 

  v]N5 < 

  (i) sfa{g    (ii) Snf]l/g    

  (iii) km\nf]l/g   (iv) sfa{g / km\nf]l/g 

 -3_  Think globally and act locally eGg] gf/f s'g cGt/f{li6«o k|of;sf] lyof] < 

  (i) Sof]of] cle;lGw   (ii) Ph]G8f–@! 

  (iii) cGt/ ;/sf/L d~r   

  (iv) hnjfo' kl/jt{g;DaGwL ;+o'Qm /fi6« ;ª\3Lo dxf;lGw 

 -ª_  jfo'd08nsf] ;a}eGbf lr;f] tx s'g xf] < 

  (i) lgDg d08n   (ii) ;dtfk d08n 

  (iii) dWod08n   (iv) tfkLo d08n 

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

 -s_  lgDg d08n / ;dtfk d08n   

 -v_  dWo d08n / aflx/L d08n 

 -u_  xfjfkfgL kl/jt{g / hnjfo' kl/jt{g  

 -3_  6«f]kf]kh / :6«f6f]kh 

3= sf/0f lbg'xf];\ . 

 -s_  lgDg d08nnfO{ kl/jlt{t d08n klg elgG5 . 

 -v_  lgDg d08n df};dljb\x¿sf nflu dxTjk"0f{ dflgG5 . 

 -u_  aflx/L d08nnfO[ ;Ldf If]q klg elgG5 . 
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 -3_  ;dtfk d08nnfO{ /Iff d08n klg elgG5 . 

 -ª_  w]/}h;f] b]zx¿df CFC pT;h{g ug{] ;fwgx¿df k|ltaGw nufPsf 5g\ . 

 -r_  cf}Bf]lus UofF;x¿ xflgsf/s x'G5g\ . 

4= tnsf k|Zgx¿sf] pQ/ n]Vg'xf];\ . 

 -s_  jfo' d08nsf txx¿sf] gfd n]vL lgDgd08nsf] af/]df j0f{g ug{'xf];\ . 

 -v_  cf]hf]g txsf] dxTjx¿ n]Vg'xf];\ . 

 -u_  cf]hf]g tx kftnLs/0f s]nfO{ elgG5 < o;sf sf/0fx¿ pNn]v ug{'xf];\ . 

 -3_  cf]hf]g tx ljgfzsf c;/x¿ pNn]v ug{'xf];\ . 

 -ª_  Snf]/f]km\nf]/f] sfa{gn] cf]hf]g txnfO{ s;/L ljgfz u5{ < /f;folgs   

  k|ltlqmof;lxt JofVof ug{'xf];\ . 

 -r_  cf]hf]g txsf] lgdf{0f s;/L x'G5 < /f;folgs k|ltlqmof;lxt JofVof ug{'xf];\ . 

 -5_  Sof]6f] cle;lGwsf] af/]df j0f{g ug{'xf];\ . 

 -h_  hnjfo' kl/jt{g;DaGwL s'g} 5 j6f /fli6«o k|of;x¿sf] ;"rL tof/ ug{'xf];\ . 

 -em_  hnjfo' kl/jt{g;DaGwL s'g} 5 j6f cGt/f{li6«o k|of;x¿sf] ;"rL agfpg'xf];\ . 

 -`_  cf}Bf]lus UofF;x¿n] hnjfo' kl/jt{gdf s:tf] e"ldsf v]N5g\ < JofVof ug{'xf];\ . 

5= lrq sf]g{'xf];\ . 

 -s_  jfo'd08nsf kfFrj6f txx¿ :ki6 b]lvg] u/L lrq sf]g{'xf];\ . 

 

 

 

 

 

 

 

 

a|x\df08df k[YjL 
(The Earth in Universe) 

kf7 

@$ 
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xfdL k[YjLdf a:5f}+ . k[YjL a|x\df08sf] Pp6f ;b:o xf] . xfd|f] j/k/ /x]sf] ljzfn If]qnfO{ 

a|x\df08 elgG5 . o; a|x\df08df u|x, tf/f, k'R5«]tf/f, pku|x, pNsf, pNsflk08, lzz' u|xx¿ 

nufot w]/} cfsfzLo lk08x¿ 5g\ . w]/] tf/fx¿sf] ljzfn ;d"x ldn]/ tf/fk'~h ag]sf] x'G5 . 

;f}o{d08n cfsfz uËf tf/fk'~hdf kb{5 . a|x\df08df nueu 10
22  

tf/fx¿ cl:tTjdf /x]sf] 

cg'dfg ul/Psf] 5 . a|x\df08 Pp6f 7"nf] If]q xf] . a|x\df08sf] cfsf/ ;fOh, pTklQ / 

km}nfj6sf] af/]df clxn];Dd 7f]; hfgsf/L lj1fgn] klg k|fKt ug{ ;s]sf] 5}g . a|x\df08sf] 

af/]df cWoog ug{] lj1fgsf] zfvfnfO{ cGtl/If lj1fg elgG5 . o; PsfOdf xfdL ;f}o{ 

d08nsf] agf]6 / cfsf/, k'R5]«tf/f, pNsf, tf/fk'~h, /fzL d08n;DaGwL cWoog ug{] 5f}+ . 

;f}o{ d08n (Solar System)  

;f}o{ d08n cfsfzuËf tf/fk'~hsf] Pp6f 

e'hfdf kb{5 . ;"o{ / ;"o{sf] kl/qmdf 

ul//x]sf u|xx¿, pku|xx¿, lzz'u|x, 

w'd|s]t'x¿, pNsflk08, u|xx¿df 5l/P/ 

/x]sf ljB't rfh{o'Qm 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{sf] jl/kl/ cf7j6f u|xx¿ 

cfkm\gf] cIf sIfdf 3'ld/x]sf x'G5g\ .  lrq g+= 24.1 Solar System 

;"o{ (Sun)  

;"o{ ;f}o{ d08ndf /x]sf] Ps dfq tf/f xf] . of] demf}nf vfnsf] tf/f xf] . ;"o{sf] lk08 nueu 

1.99 × 10
30

 kg 5 . o;sf] cf};t Jof; 1.3924 × 10
6
 km 5 eg] of] cfsfz uËf tf/fk'~hsf] 

ljlzi6 p2]Zo (Specific Objectives) 

o; kf7sf] cGTodf lzIffyL{x¿ lgDg s'/fdf ;Ifd x'g'x'g]5 M 

-s_  ;f}o{ d08nsf] agf]6 / cfsf/ lrq;lxt j0f{g ug{ 

-v_  ;f}o{ d08ndf x'g] k'R5|]tf/f / pNsfx¿af/] j0f{g ug{ 

-u_  tf/fk'~hsf] lrq;lxt JofVof ug{ 

-3_  /fzL d08nsf] lrq;lxt JofVof ug{ 

-ª_  /fzL ;DaGwL tYox¿ j}1flgs ts{af6 d"Nofª\sg ug{ 

-r_  k|fs[lts / s[lqd pku|x af/] j0f{g ug{ 
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s]Gb|af6 2.5 × 10
4
 k|sfz jif{ 6f9f /x]sf] 5 . ;"o{ / k[YjLsf] aLrsf] b"/L 1.5 × 10

8
 km 5 . 

o;sf] ;fk]lIfs 3gTj 1.41 5 . o;sf] ;txsf] cf};t tfkqmd nueu 5700°C / sf]/sf] 

tfkqmd 1.5 × 10
7°C ePsf] cg'dfg ul/Psf] 5 . ;"o{df xfO8«f]hg UofF; / lxlnod UofF; 

kfOG5 . ydf{]Go'lSno/ km\o'hg k|ltlqmofåf/f ;"o{df tfk / k|sfz zlQm pTkfbg x'G5 . ;"o{af6 

ljleGg ljsL/0fx¿ h:t} ufdf /], PS; /], k/fj}hgL ljsL/0f, b[Zo k|sfz, OGk|mf/]8 ljsL/0f, 

/]l8of] t/Ë, dfOqmf] t/Ë cflb ljsL/0fx¿ jl/kl/ km}ln/x]sf x'G5g\ . ;"o{sf] cTolws tfk / 

rfksf sf/0fn] UofF;x¿sf rfh{o'Qm cfof]gx¿ KnfHdfsf ¿kdf /x]sf  

x'G5g\ . pQm rfh{o'Qm cfof]gx¿ ;f}o{ atf;sf ¿kdf aflx/ pT;h{g eO/x]sf x'G5g\ . ;f}o} 

atf;sf] j]u sl/a 500 km/s x'G5 . ;"o{af6 k[YjL;Dd k|sfz cfOk'Ug 8 ldg]6 20 ;]s]G8 

nfU5 . 

u|xx¿ (Planets) 

;"o{sf] jl/kl/ kl/qmdf ug{] cfkm\gf] k|sfz gePsf cfsfzLo lk08x¿nfO{ u|x elgG5 . ;f}o{ 

d08ndf cf7j6f u|xx¿ 5g\ . d'Vo u|xx¿ x'gsf nflu ltgj6f cj:yfxf¿ k"/f u/]sf]  

x'g'k5{ . tL x'g\ M  

 cfsfzLo lk08sf] cfsf/ nueu uf]nfsf/ x'g'k5{ . 

 ;"o{sf] jl/kl/ cfkm\g} sIfdf 3'Dg'k5{ . 

 pQm cfsfzLo lk08sf] sIf csf{] cfsfzLo lk08sf] sIf;Fu sfl6g' x'Fb}g . 

;f}o{ d08ndf /x]sf cf7j6f u|xx¿n] dflysf cj:yfxf¿ k"/f u/]sf 5g\ . ;f}o{ d08ndf 

/x]sf u|xx¿ ;"o{sf] glhsb]lv 6f9f;Dd lgDg qmddf /x]sf 5g\ M a'w (Mercury), z'qm 

(Venus), k[YjL (Earth), dËn (Mars), j[x:klt (Jupiter), zlg (Saturn), c¿0f (Uranus) / 

j?0f (Neptune) . lzz' u|xx¿sf] cjl:yltsf] cfwf/df u|xx¿nfO{ leqL u|x / aflx/L u|xx¿ 

u/L b'O{ ;d"xdf ljefhg ul/Psf] 5 . a'w, z'qm, k[YjL / dËn u|xx¿ leqL u|xx¿ x'g\ . 

lzz'u|xx¿sf] a]N6 eGbf aflx/ kg{] j[x:klt, zlg, c¿0f / a?0f u|xx¿ aflx/L u|xx¿ x'g\ . 

cf7 u|xx¿ dWo] a'w / z'qmafx]s c¿ ;a}sf pku|xx¿ 5g\ . ;a} u|xx¿ ;"o{sf] jl/kl/ 3'Dg] 

ePsfn] tf/fx¿aLr logLx¿sf] :yfg kl/jt{g eO/xG5 . aflx/L u|xx¿nfO{ hf]lePg u|x 

(Jovian Planet) klg elgG5 . leqL u|xx¿nfO{ e"u|xx¿ klg elgG5 . 

 

 

u|xx¿af/] s]xL hfgsf/L 

a'w (Mercury) 
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a'w ;"o{af6 ;a}eGbf glhssf] u|x xf] . of] u|x cf7j6f u|xx¿ dWo] ;a}eGbf  ;fgf] u|x xf] . 

oxL sf/0f o; u|xnfO{ 6]ln:sf]kljgf b]Vg sl7g x'G5 . of] klZrdL cfsfzdf ;"of{]bo x'g'k"j{ 

jf ;"of{:tkl5 5f]6f]  ;dosf nflu b]lvG5 . o;sf] 

pku|x 5}g . o; u|xdf jfo'd08n 5}g . o; u|xsf] 

;txdf qm]6/ (Crater) 5g\ . of] u|x ;"o{af6 5.8 × 

10
7
 km 6f9f 5 . c¿ u|xeGbf l56f] 88 lbgdf 

o;n] ;"o{sf] kl/qmdf u5{ . cfkm\gf] 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 

/ tfkqmd 427°C – 170°C  aLrdf x'G5 . 

      lrq g+= 24.2 a'w u|x 

 

z'qm (Venus) 

of] u|x k[YjLsf] ;a}eGbf glhssf] u|x xf] . o; u|xsf] lk08 / cfsf/ k[YjLsf] hq} ePsfn] 

o;nfO{ k[YjLsf] h'Dnofxf u|x klg elgG5 . of] ;f}o{ d08ndf ePsf] ;a}eGbf tftf] / rlDsnf] 

u|x xf] . o;nfO{ ;fFemdf klZrdL cfsfzdf / laxfgdf k"jL{ cfsfzdf b]Vg ;lsG5 . To;}n] 

o;nfO{ dlg{ª :6f/ / Olelgª :6f/ klg elgG5 . o; u|xsf] 

jfo'd08ndf CO2 sf] dfqf w]/} kfOg] ePsfn] ;"o{sf] 

k|sfznfO{ ;f];]/ /fVg] Ifdtf ePsfn] of] w]/] tftf] x'G5 . 

o;sf] ;txsf] tfkqmd 480°C ;Dd k'U5 . o;sf] 

jfo'd08ndf H2SO4 sf] afbn x'G5 . of] u|xdf k[YjLaf6 x]bf{ 

sfnf wAafx¿ b]lvG5g\ . of] u|x ;"o{af6 10.7 × 10
7
 km 6f9f 

5 eg] o;sf] Jof; 12035 km 5 . o; u|xn] nueu 225 

lbgdf ;"o{sf] kl/qmdf u5{ . o; u|xn] nueu 243 lbgdf 

cfkm\gf] cIfdf Ps k6s 3'D5 . o; u|xsf pku|x 5}gg\ .  

lrq g+= 24.3 z'qm u|x 

 

 

 

k[YjL (Earth) 
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xfdL a:g] u|x k[YjL xf] . of] u|x ;f}o{ d08ndf ;"o{af6 b"/Lsf] lx;fan] t];|f] :yfgdf k5{ . 

;fy} cfsf/sf] lx;fan] kfFrf}+ :yfgdf k5{ . o; u|xsf] 

Jof; sl/a 12,672 km 5 . o; u|xsf] 71 k|ltzt efu 

kfgLn] 9fs]sf] 5 . o;sf] jfo'd08ndf 78 % gfO6«f]hg, 21 

% clS;hg / 0.03 % sfa{g8fOcS;fO8 5 . o;sf] 

;txsf] cf};t tfkqmd nueu 15°C 5 . To;}n] u|xx¿ 

dWo] hLjx¿sf nflu cg's"n u|x klg oxL xf] . of] u|x 

;"o{af6 14.88 × 10
7
 km 6f9f /x]sf] 5 . o; u|xn] nueu 

365 lbgdf ;"o{sf] kl/qmdf u5{ eg] cfkm\gf] cIfdf 3'Dg 

nueu 24 306f nufpF5 . 

         lrq g+= 24.4 k[YjL 

dËn u|x (Mars) 

b"/Lsf] lx;fan] ;"o{af6 rf}+yf] :yfgdf kg{] u|x dËn xf] . of] u|xsf] /ª lkmsf /ftf] ePsfn] 

cfsfzdf ;lhn} lrGg ;lsG5 . lndf]gfO6 gfds vlgh o;sf] ;txdf kfOg] ePsfn] o;sf] 

/ª /ftf] ePsf] cg'dfg ul/G5 . o;sf] Jof; nueu 6,742 km 5 . o;sf] ;tx k[YjLaf6 

6]ln:sf]ksf] ;xfotfn] lj:t[t ¿kdf b]Vg ;lsG5 . o; u|x k[YjLaf6 nueu 22.56 × 10
7
 km 

b"/L 6f9f 5 . o; u|xnfO{ ;"o{sf] jl/kl/ Ps kmGsf 3'Dg 687 lbg nfU5 . o; u|xsf] 

jfo'd08ndf sfa{g8fOcS;fO8sf] dfqf a9L / clS;hgsf] dfqf sd 5 . lbgsf] ;dodf 

o;sf] tfkqmd k[YjLsf] tfkqmd;Fu ldNbf]h'Nbf] x'G5 . t/ /ftdf 

o;sf] tfkqmd –38°C ;Dd tn em5{ . o; u|xdf 7"nf 

vfN8fx¿ / Hjfnfd'vLx¿ klg b]lvG5g\ . o;sf] Ps ltxfO 

efudf sfnf wAafx¿ b]lvG5g\ . kfgL geP klg o;nfO{ dËn 

u|xsf ;d'b|x¿ egL gfd lbPsf] 5 . o; u|xdf b'O{kl§ ;]tf 

w|'jLo 6f]kLx¿ b]lvG5g\ . o; u|xsf b'O{j6f pku|xx¿ l8df]; 

(Deimos) / kmf]af]; (Phobos) 5g\ . 

                                        lrq g+= 24.5 dËn u|x 

j[x:klt (Jupiter) 
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of] ;f}o{d08nsf] ;a}eGbf 7"nf] u|x xf] . of] k[YjLeGbf 

nueu 319 u'0ff 7"nf] 5 . of] u|xdf ;a}eGbf alnof] 

r'DasLo If]q /x]sf] kfOPsf] 5 . of] ;a}eGbf l56f] 

3'Dg] u|x xf] . o;sf] jfo'd08n w]/} cl:y/ /xG5 / 

o;df sfnf / /ftf bfux¿ b]lvG5g\ . of] u|xsf] 

jfo'd08ndf xfO8«f]hg / lxlnod UofF;sf] afx'Notf 

kfOG5 . o;sf] aflx/L efu ldy]g / Pdf]lgofsf] 

afSnf] afbnsf] txn] 9fs]sf] x'gfn] o;sf] ;txnfO{ 

aflx/af6 b]Vg ;lsFb}g . j[x:kltsf] afbndf Pp6f 

/ftf] bfu b]Vg ;lsG5 . of] bfu jfo'd08nLo t'kmfg h:tf] u8a8Lsf] sf/0fn] k}bf ePsf] 

cg'dfg ul/Psf] 5 . of] u|x ;"o{af6 nueu 7.68 × 10
8
 km 6f9f /x]sf] 5 . o; u|xn] ;"o{sf] 

kl/qmdf ug{ nueu afx| jif{ nufpF5 . cfkm\gf] cIfdf 3'Dg 9 306f 55 ldg]6 nufpF5 . o; 

u|xsf] Jof; nueu 1.13904 × 10
6
 km 5 . o; u|xsf] cf};t tfkqmd –143°C /x]sf] 5 . o; 

u|xdf ;a}eGbf w]/} 67 j6f pku|xx¿ 5g\ . 

                                             lrq g+= 24.6 j[x:klt 

zlg (Saturn) 

of] u|x j[x:klt kl5sf] bf];|f] 7"nf] u|x xf] . of] u|x ltgj6f r]K6f 

cfsf/sf rSsfx¿n] 3]l/Psf] x'G5 . k|To]s rSsfdf ;–;fgf 

ljefhgx¿ b]lvG5g\ . oL rSsfx¿ u|xsf] jl/kl/ 3'ld/x]sf 

a/kmsf 6'qmfx¿af6 ag]sf x'G5g\ . o; u|xsf] 3gTj kfgLsf] 

3gTjeGbf sd x'G5 . o;sf] 3gTj 0.69 gm/cm
3
 5 . of] u|x 27° 

sf] sf]0f agfP/ em's]sf] cj:yfdf /xG5 . o;sf] ;tx xfO8«f]hg / 

lxlnod ldn]/ ag]sf] 5 . of] u|x cfkm\gf] cIfdf 3'Dg 10 306f 30 

ldg]6 nufpF5 . zlg u|xsf 62 j6f pku|xx¿ 5g\ . 

                                     lrq g+= 24.7 zlg u|x 

c¿0f (Uranus) 

of] u|x ;a}eGbf klxn] kQf nfu]sf] u|x xf] . of] u|x ;"o{af6 nueu 2.88 × 10
9
 km 6f9f /x]sf] 

5 . of] u|x 97.77° sf] sf]0fdf 9Ns]sf] 5 . To;}n] of] u|x k"j{af6 klZrdlt/ 3'D5 . o;sf] 

Jof; sl/a 50442 km 5 . o;sf] jfo'd08ndf xfO8«f]hg, 

lxlnod tyf ldy]g UofF;x¿ kfOG5 . o;sf] ;txsf] tfkqmd 

–216° hlt 5 . of] u|x 7f]; geO{ dl;gf ldy]g dl0fex¿sf] 

afbnn] ag]sf] 5 . of] u|x UofF; / t/n kbfy{af6 ag]sf] 5 . 
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t/ o;sf] s]Gb|df r§fgL sf]/ x'g ;Sg] ljZjf; ul/Psf] 5 . o; u|xsf] 27 j6f pku|xx¿ 

5g\ . o; u|xdf klg UofF;sf l/ªx¿ /x]sf x'G5g\ . 

                       lrq g+= 24.8 c¿0f 

a?0f (Neptune) 

of] u|x ;"o{af6 ;a}eGbf 6f9fsf] u|x xf] . o;sf] ;txdf xfO8«f]hg, 

lxlnod, lgof]g, l;lns]6 / kfgL kfOPsf 5g\ . of] u|xsf] sf]/ r§fgaf6 

ag]sf] 5 . t/ clwsf+z dfqfdf t/n / UofF;af6 ag]sf] 

5 . o; u|xsf] ;txdf Pp6f 7"nf] sfnf] wAaf b]lvG5 . of] u|x ;a}eGbf 

lr;f] u|x xf] . o;sf 14 j6f pku|xx¿ 5g\ . h;dWo] l6«6g (Triton) 

o;sf] ;a}eGbf 7"nf] pku|x xf] . 

                                         lrq g+= 24.9 j?0f 

pku|x (Satellite) 

u|xsf] jl/kl/ kl/qmdf ug{] cfsfzLo lk08x¿nfO{ pku|x elgG5 . oL lk08x¿sf] cfkm\gf] 

k|sfz x'Fb}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/sf 5g\ . 

k|fs[lts pku|x (Natural satellite) 

:jtM pTkGg eP/ lg/Gt/ u|xx¿sf] jl/kl/ 3'ld/xg] cfsfzLo lk08x¿nfO{ k|fs[lts pku|x 

elgG5 . oL pku|xx¿ k|fylds ¿kdf ;f}o{ d08nsf] pTklQ x'Fbf g} pTklQ ePsf x'g\ . clxn] 

;f}o{d08ndf 173 eGbf w]/} pku|xx¿ 5g\ . s]xL k|fs[lts pku|xx¿sf] gfd tnsf] tflnsfdf 

lbOPsf] 5 M 

qm=;+= u|x pku|xsf] ;ª\Vof pku|xsf] gfd 

1 

2 

3 

4 

5 

6 

7 

a'w 

z'qm 

k[YjL 

dËn 

j[x:klt 

zlg 

0 

0 

1 

2 

67 

62 

27 

— 

— 

rGb|df 

kmf]a;, l8df]; 

UofgLd]8f, o'/f]k 

6fO6g l/of 
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8  c¿0f 

a?0f 

14 l66flgof, ld/08f 

l6«6g, g]l/8 

 

rGb|df (Moon) 

rGb|df k[YjLsf] Psdfq k|fs[lts pku|x xf] . k[YjLaf6 rGb|dfsf] b"/L nueu 384,400 km  

5 . o;sf] u'?Tj an k[YjLsf] u'?Tj ansf] 
1

6
 efu dfq 5 . rGb|dfsf] ;txsf] If]qkmn 3.794 

× 10
7
 km

2
 5 . o;sf] Jof; 3456 km 5 . o;sf] ;txdf w]/} qm]6/x¿ b]lvG5g\ . o;df 

jfo'd08n 5}g . o;sf] cfkm\gf] k|sfz 5}g . ;"o{sf] k|sfz k/fjt{g ubf{ of] rlDsnf] b]lvG5 . 

rGb|dfsf] sf/0fn] k[YjLdf u|x0f nfUg], 

;d'b|df 5fnx¿ pTkGg x'g] / /fltdf 

pHofnf] x'g] ub{5 . rGb|dfn] k[YjLsf] k"/f 

Ps kl/qmdf ug{ 27 lbg 7 306f 43 

ldg]6 11.5 ;]s]08 ;do nufpF5 . o; 

cjlwnfO{ gIfqdf; (Sideral 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]08 x'G5 . o;nfO{ rGb|df; 

(Synodic month) elgG5 . 

                         lrq g+= 24.10 rGb|df 

s[lqd pku|x (Artificial Satillite) 

dfgjåf/f lgld{t k[YjLsf] jl/kl/ kl/qmdf ug{] pku|xx¿nfO{ s[lqd pku|xx¿ elgG5 . s[lqd 

pku|xx¿nfO{ /s]6sf] ;xfotfn] cGtl/Ifdf 5f]l8G5 . s[lqd pku|xnfO{ k[YjLsf] ;txaf6 

lglZrt b"/L 36,900 km df /flvG5 . hxfF pku|xsf] k[YjLsf] jl/kl/ 3'Dg] ult / k[YjLsf] 

cfkm\gf] cIfdf 3'Dg] ult a/fa/ x'G5 . s[lqd pku|xx¿sf] k[YjLsf] jl/kl/ 3'Dg] pQm sIfnfO{ 

lhcf]:6];g/L cla{6 (Geo Stationary Orbit) elgG5 . logLx¿nfO{ cfjZos pmhf{ ;f}o{ 

Aof6«Laf6 pknAw u/fOG5 . 

cGtl/Ifdf s[lqd pku|xx¿ 5f]8\g'sf] p2]Zox¿ 

  k[YjLdf ug{ g;lsg] k|of]ux¿ ug{ 

  k[YjLsf] df};d cg'dfg ug{ 
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 ;f}o{d08n, tf/fx¿ / cGo cfsfzLo lk08x¿sf] af/]df w]/} tYox¿ k|fKt ug{ 

  rGb|dfdf :k]; cg';Gwfg k|of]uzfnf :yfkgf ug{ / eljiodf s[lqd :k];l;k agfpg 

  aflx/L cGtl/Ifdf hLjx¿ /x] g/x]sf] vf]hL ug{ 

  k[YjLsf] ;tx / ;d\b|sf] gS;fª\sg ug{ . 

lzz'u|x (Asteroios) 

dËn u|x / j[x:klt u|xsf] aLrdf /x]/ ;"o{sf] jl/kl/ kl/qmdf ug{] 9'Ëf / wft'hGo kbfy{af6 

ag]sf cfsfzLo lk08x¿nfO{ lzz' u|x elgG5 . oL lzz' u|xx¿ nfvf}+sf] ;ª\Vofdf /x]sf  

5g\ . logLx¿sf] Jof; s]xL lsnf]ld6/b]lv ;of}+ lsnf]ld6/;Dd /x]sf] x'G5 . logLx¿ 1.7 AU 

b]lv 4 AU sf] b"/Ldf /x]/ ;"o{sf] jl/kl/ 

kl/qmdf u5{g\ . s]xL lzz' u|xx¿ 

uf]nfsf/ x'G5g\ eg] s]xL lzz' u|xx¿ 

clgoldt cfsf/sf x'G5g\ . ;fOhsf 

cfwf/df knf; ;a}eGbf 7"nf] lzz' u|x 

xf] . 

                                   lrq g+= 24.11 lzz' u|x 

kR5]« tf/fx¿ (Comets) 

;"o{sf] jl/kl/ c08fsf/ sIfdf 3'ld/xg] UofF;Lo a/kmsf 8Nnfx¿nfO{ k'R5]« tf/fx¿ elgG5 . 

logLx¿ s'rf] csf/sf x'G5g\ . logLx¿sf] cfkm\gf] k|sfz x'Fb}g . k'R5«] tf/fsf d'Votof 

ltgj6f efux¿ x'G5g\ . tL x'g\ M s]Gb|Lo efu Go'lSno; (Nucleus), sf]df (Coma) / k'R5/ 

(Tail) .  

o;sf] s]Gb|Lo efu hd]sf] UofF;, a/km / w'nf]sf s0fx¿ ldn]/ ag]sf] x'G5 . s]Gb|Lo efusf] 

jl/kl/ UofF; / w'nf]sf s0fx¿ ldn]/ sf]df (Coma) ag]sf] x'G5 . sf]dfnfO{ xfO8«f]hg UofF;sf] 

afbnn] 9fs]sf] x'G5 . k'R5]« tf/fx¿ ;"o{sf] glhs cfpFbf ;f}o{ ljsL/0fn] ubf{ aflx/L efudf 

/x]sf] a/km kUn]/ afkmdf kl/0ft x'G5 / 7f]; kbfy{x¿ ;fgf ;fgf s0fx¿sf ¿kdf aflx/ 

lg:sG5g\ . ;f}o{ atf;sf sf/0fn] pQm a/km / 7f]; kbfy{sf s0fx¿ ;"o{sf] pN6f] lbzflt/ 

p8]/ hfG5g\ . tL s0fx¿df ;"o{sf ljsL/0fx¿ kbf{ aflx/af6 k'R5/ h:tf] b]lvG5g\ . o;/L 

;"o{sf] glhs cfpFbf k'R5/ x'g] x'gfn] logLx¿nfO{ gfËf] cfFvfn] klg b]Vg ;lsG5 . logLx¿ 

;"of{]bo eGbf cl3 k"jL{ cfsfzdf / ;"of{:tkl5 klZrdL cfsfzdf b]lvG5g\ . logLx¿ Ps 

lglZrt sIfdf ;"o{sf] jl/kl/ nfdf] sIfLo b"/Ldf kl/qmdf ug{] ePsfn] nfdf] ;dosf] 

cGt/fndf dfq b]lvg] u5{g\ . s]xL k'R5]« tf/fx¿sf] af/]df tnsf] tflnsfdf lbOPsf] 5 M 
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k'R5]« tf/fsf] gfd 

 

klxnf] k6s  
b]lvPsf] ldlt 

;"o{sf] kl/qmdf ug{ nfUg] 
;do 

x]nL k'R5«] tf/f (Helley's comet) 240 BC 76 jif{ 

6]Dkn 6'6n (Temple tutle) ;g\ 1366 33 jif{ 

PGs] (Enke) ;g\ 1786 33 jif{ 

:jf:dfog jf:dfog 

(Schwashman-Washman) 
;g\ 1927 15 jif{ 

a]Gg]6 (Bennet) ;g\ 1969 — 

;'d]s/ n]eL (Shoemaker Levy ;g\ 1993 1994 df j[x:klt;Fu 

7f]lsP/ Wj:t ePsf] 

 

pNsfx¿ (Meteors) 

pNsfx¿ eg]sf cGtl/Ifdf kfOg] r§fgL 6'qmfx¿ x'g\ . h'g wft' / l;lns]6 ldn]/ ag]sf 

x'G5g\ . cGtl/Ifdf ePsf oL ;fgf cfsfzLo lk08 ha 3'Db} k[YjLsf] If]qleq tLj| a]un] k|j]z 

u5{g\, ta jfo' d08nLo 3if{0fn] ubf{ ltgLx¿df tfk pTkGg x'G5 . ToxL tfksf sf/0fn] hn]/ 

rDsG5 . To;df ePsf kbfy{x¿ UofF; jf afkmdf ablnG5g\ / ljr}df lanfP/ hfG5g\ . 

o;}nfO{ pNsfkft elgG5 . cfsfzdf Pp6f lbzfaf6 csf{] lbzfdf tLj| ultdf v;]h:tf] 

b]lvG5 . To;}n] logLx¿nfO{ ;'l6ª :6f/ (Shooting star) jf kmlnª :6f/ (Falling star) klg 

elgG5 . 

w]/} 7"nf] / rxlsnf] pNsfkftnfO{ kmfo/ an elgG5 . s'g} 

s'g} pNsfx¿ cTolws 7"nf x'G5g\ h;n] ubf{ hn]/ afFsL 

/x]sf lk08 k[YjLsf] ;tx;Dd cfOk'U5g\ . logLx¿nfO{ 

pNsflk08 elgG5 . 
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                                        lrq g+= 24.12 pNsfkft 

 

pNsfx¿sf] ;+/rgfsf cfwf/df logLx¿ ltg lsl;dsf x'G5g\ M 

  :6f]gL pNsflk08 (Stony meteorite) 

  cfO/gL pNsflk08 (Irony meteorite) 

  :6f]gL–cfO/gL pNsflk08 (Stony-irony meteorite) 

:6f]gL pNsflk08 (Stony meteorite) : logLx¿df w]/} dfqfdf l;lnsf / sd dfqfdf cfO/g 

/ DofUg]l;od /x]sf] x'G5 . 

cfO/gL pNsflk08 (Irony meteorite) : logLx¿df w]/} dfqfdf cfO/g / cToGt sd dfqfdf 

l;lnsf kfOG5 . 

:6f]gL–cfO/gL pNsflk08 (Stony-irony meteorite) : logLx¿df l;lnsf / cfO/gsf] dfqf 

a/fa/ kfOG5 .  

7"nf pNsflk08x¿ k[YjLsf] ;txdf v:bf 7"nf] qm]6/x¿ agfpF5g\ . k[YjLdf v;]sf 

pNsflk08x¿ k|foh;f] cfO/gsf x'G5g\ . xfn;Dd e]l6Psf pNsflk08 100 u|fdb]lv 20,000 

lsnf]u|fd;Ddsf 5g\ .  

sl/a krf; xhf/ jif{hlt klxn] Pp6f 7"nf] pNsflk08 cd]l/sfsf] Pl/hf]gdf v;]sf] lyof] . 

o;sf] Jof; nueu 1265 ld6/ / ulx/fO{ sl/a 174 ld6/ 5 . gfldlaofdf v;]sf] ;a}eGbf 

7"nf] pNsflk08sf] tf}n sl/a 60 d]l6«s 6g /x]sf] 5 . o;sf] gfd xf]af /flvPsf] 5 . Ps 

jif{sf] ;dodf sl/a 500 pNsflk08x¿ k[YjLsf] ;txdf v:g] u/]sf] cg'dfg ul/Psf] 5 . 

tf/fk'~h (Galaxy) 

a|x\df08df /x]sf c/af}+ tf/fx¿sf] ljzfn ;d"xnfO{ tf/fk'~h elgG5 . oL tf/fk'~hx¿sf] 

Jof; 1000 k|sfz jif{b]lv 10,000 k|sfz jif{;Dd /x]sf x'G5g\ . Pp6f tf/fk'~hdf /x]sf 

tf/fx¿ Pp6} ljGb'nfO{ s]Gb agfO{ jl/kl/ 3'D5g\ . pQm ljGb'nfO{ tf/fk'~hsf] s]Gb| (Galactic 

centre) elgG5 . xfd|f] k[YjL /x]sf] ;f}o{d08n cfsfz uËf tf/fk'~h (Milky way galaxy) sf] 

Pp6f e'hfdf cjl:yt 5 . k[YjLaf6 o; tf/fk'~hsf] s]Gb|lt/ x]bf{ c;ª\Vo tf/fx¿sf] afSnf] 

nfdf] hd36sf ¿kdf UofF;Lo lk08x¿ b]lvG5g\ . To;nfO{ cfsfz uËf elgG5 . o;s} 

cfwf/df tf/fk'~hsf] gfd /xg uPsf] xf] . 

cfsf/sf] cfwf/df tf/fk'~h ltg k|sf/sf 5g\ . tL x'g\ M 
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 :kfO/n tf/fk'~h (Spiral galaxy) 

 OlnlK6sn tf/fk'~h (Eliptical galaxy) 

 O/]u'n/ tf/fk'~h (Irregular galaxy) 

:kfO/n tf/fk'~h (Spiral galaxy) 

3'ld/x]sf] rqmfsf/ h:tf] cfsf/ ePsf] tf/fk~hnfO{ :kfO/n 

tf/fk'~h elgG5 . o;df s]Gb|Lo efu / jl/kl/ 3'dfp/f e'hfx¿ 

/x]sf x'G5g\ . oL tf/fk'~hx¿ c¿eGbf rxlsnf x'G5g\ . 

pbfx/0fsf nflu cfsfz uËf, PG8«f]d]8f tf/fk'~h cflb . 

                                        

lrq g+= 24.13 :kfO/h tf/fk'~h 

OlnlK6sn tf/fk'~h (Eliptical galaxy) 

uf]nfsf/ / r]K6f OlnK; (Ellipse) cfsf/sf 

tf/fk'~hx¿nfO{ OlnlK6sn tf/fk'~h elgG5 . 

oL tf/fk'~hx¿df k'/fgf tf/fx¿ x'G5g\ . oL 

tf/fk'~hsf] aLraf6 t]lhnf] k|sfz lg:sG5 

t/ 5]plt/ eg] wldlnFb} uPsf] b]lvG5 . 

                                 

lrq g+= 24.14 OlnlK6sn tf/fk'~h 

O/]u'n/ tf/fk'~h (Irregular galaxy) 

clgoldt cfsf/ ePsf tf/fk'~hx¿nfO{ O/]u'n/ 

tf/fk'~h elgG5 . oL tf/fk'~hx¿ :kfO/n 

tf/fk'~heGbf sd rxlsnf x'G5g\ . 

                             Error! 

 

 

 

       

       lrq g+= 24.15 O/]u'n/ tf/fk'~h 
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cfsfzuËf tf/fk'~h (Milky way galaxy) 

o; tf/fk'~hdf nueu 10
11

 tf/fx¿ 5g\ . of] :kfO/n tf/f 

k'~h xf] . o;sf] aLrdf l8:s (Disc) cfsf/sf] ;+/rgf 5 . 

5]plt/sf] ;+/rgf kftlnFb} uPsf] 5 . o;df tf/fx¿sf] aLrsf] 

:yfgdf w'nf]]sf] afbn kfOG5 . o;sf] lk08 ;"o{sf] lk08eGbf 

nueu 1.33 × 10
11

 u'0ff a9L 5 . 

 

          lrq g+= 24.16 cfsfzuËf tf/fk'~h 

tf/fd08n (Constellation) 

cfsfzdf s'g} hgfj/ jf j:t'sf] cfsf/df ldn]/ /x]sf tf/fx¿sf] ;d"xnfO{ tf/fd08n 

elgG5 . xfn;Dd 88 j6f tf/fd08nsf] gfdfs/0f ul/Psf] 5 . k[YjLn] ;"o{sf] jl/kl/ kl/qmdf 

ubf{ tf/fd08nx¿ s'g} lglZrt Ct'df dfq b]lvG5g\ . ljleGg tf/fd08nx¿ pQ/L uf]nf4{ / 

blIf0fL uf]nf4{af6 Ps};fy b]Vg ;lsG5 .  

k|frLg u|L;, /f]d / cGo ;Eotfsf dflg;x¿n] pQ/kl§sf tf/fd08nx¿ x]/L oL 

tf/fd08nx¿ b]lvPsf cfs[ltx¿;Fu ldNbf u|Ls gfos, b]jtf, hgfj/ / ;fdu|Lx¿sf] gfd 

lbPsf lyP . h:t} M p;f{d]h/, p;f{dfOg/, cf]l8«cf]g lnof], lk;];, PG8«f]d]8f, Sofl;cf]lkof 

cflb . 

To;}u/L ;g\ 1400 b]lv 1700 sf] cjlwdf j}1flgsx¿n] blIf0fL uf]nf4{sf] cWoog ubf{ 

b]lvPsf tf/fd08nx¿nfO{ j}1flgs ;fdu|Lx¿, hgfj/x¿ cflbsf gfd lbPsf 5g\ . h:t} M 

6]ln:sf]k csf/ ePsf] 6]ln:sf]lkod / lemFuf cfsf/ ePsf] d':sf cflb . 

p;f{ d]h/ (Ursa major) 

Nofl6g efiffdf p;f{sf] cy{ dlxnf x'G5 . 

o;sf] cfsf/ lao/ (Bear) sf] h:tf] 

ePsf] cg'dfg ul/Psf] 5 . To;}n] 

o;nfO{ u|]6 lao/ klg elgG5 . lxGb' 

zf:qcg';f/ o;df ;ftj6f tf/fx¿ 

ePsfn] o;nfO{ ;KtClif klg elgG5 . 
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j}zfv h]i7 dlxgflt/ udL{ Ct'df /ftsf] ;dodf o;nfO{ pQ/L cfsfzdf b]Vg ;lsG5 . 

                                   lrq g+= 24.17 p;f{ d]h/ 

p;f{ dfOg/ (Ursa miner) 

o;df klg ;ftj6f tf/fx¿sf] ;d"x 5 . o;sf tf/fx¿ glhs 

5g\ . logLx¿ ;fgf] lao/ (Bear) h:tf] b]lvG5g\ . To;}n] 

o;nfO{ lnl6n lao/ klg elgG5 . o;df ;ftj6f tf/f /x]sfn] 

n3' ;KtClif klg elgG5 . p;f{ dfOg/sf] cGTodf w|'jtf/f  

k5{ . c;f/ ;fpg dlxgfdf o;nfO{ pQ/ cfsfzdf b]Vg  

;lsG5 . 

                                  

        lrq g+= 24.18 p;f{ dfOg/ 

cf]l/cf]g (Orion) 

o; tf/fd08ndf klg ;ftj6f tf/fx¿ 5g\ . o;sf] cfsf/ 

lzsf/Lsf] h:t} b]lvG5 . o;nfO{ k'; df3 dlxgfsf] hf8f] 

Ct'df cfsfzdf b]Vg ;lsG5 . 

                                     

                                 

     lrq g+= 24.19 cf]l/cf]g 

/fzL d08n (Zodaic Constellation) 

cfsfzdf b]lvg] 88 j6f tf/fd08nx¿dWo] jif{el/df ;"o{ ;/]sf] b]lvg] /ljdfu{sf vf; 12 

j6f tf/fd08nnfO{ /fzL elgG5 . /ljdfu{df c¿ tf/fd08nx¿ klg kb{5g\ . 12 j6f 

/fzLd08nx¿ o; k|sf/ 5g\ M 

1. d]if (Aries)   7. j[if (Taurus) 

2.  ldy'g (Gemini)  8. ss{6 (Cancer) 

3.  l;+x (Leo)   9.  sGof (Virgo) 

4. t'nf (Libra)   10.  j[lZrs (Scorpius) 

5. = wg' (Sagittarius) 11.  ds/ (Capricon) 

6.  s'De (Aquarius  12.  ldg (Pisces) 
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lrq g+=24.20 /fzLd08n 

/fzLd08nsf] dxTj 

!=  /fzLd08nsf] cWoog u/]/ /ftsf] ;do kQf nufpg ;lsG5 . 

@=  df};dsf] af/]df kQf nufpg ;lsG5 . 

#=  tf/fx¿sf] :yfg klxrfg ug{ ;lsG5 . 

$=  hxfhLx¿n] /fzL d08nsf] cWoog u/]/ cfkm" /x]sf] :yfg kQf nufpg] / cfkm" hfg 

 rfx]sf] lbzf kQf nufpg] u5{g\ . 

/fzLd08n ;DaGwL s]xL cGwljZjf;x¿ 

 /fzLx¿ hDdf 12 j6fdfq 5g\ . 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 eGg] s'g} j}1flgs 

 cfwf/ 5}g . 

 cf}+;Lsf] lbgdf hlGdPsfnfO{ cf}+;Lsf] lbgd} hlGdPsf] vf]h]/ ljjfx ul/lbg] k|rng 5 . 

 geP g/fd|f] x'g] dfGotf 5 . h;sf] s'g} j}1flgs cfwf/ 5}g . 

 ljleGg /fzL ePsfx¿sf] z'e ;fOt x]bf{ /fzLcg';f/ x]bf{ /fd|f] ;fOt k5{ elgG5 . t/ 

 o;sf] s'g} j}1flgs cfwf/ 5}g . 

 /fzLsf] cfwf/df ofqfsf] ;fOt ug{] k|rng /x]sf] 5 h;sf] s'g} j}1flgs cfwf/ 5}g . 

 /fzL x]/]/ /fzLcg';f/sf] kTy/ hl8t cf}+7L nufpFbf /fd|f] x'g] dfGotf 5 . h;sf] s'g} 

 j}1flgs cfwf/ 5}g . 
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 d"n gIfqdf hlGdPsf] aRrfnfO{ ckx]ngf ul/G5 . 

 JolQmsf] :jefj /fzLcg';f/sf] x'G5 eGg] ul/G5 . h;sf] s'g} j}1flgs cfwf/ 5}g . 

 uf8L lsGbf, 3/ agfpFbf /fzLcg';f/ x]/]/ ubf{ /fd|f] x'G5 elgP tfklg To;sf] s'g} 

 j}1flgs cfwf/ 5}g . 

 

;f/f+z 

 xfd|f] j/k/ /x]sf] ljzfn If]qnfO{ a|x\df08 elgG5 . 

 ;"o{ jl/kl/sf] cGtl/Ifsf] If]q hxfF;Dd ;"o{sf] u'?Tj ansf] c;/ /xG5, To; If]qnfO{ 

 ;f}o{d08n elgG5 . 

 ;f}o{d08ndf cf7j6f u|xx¿ / 173 eGbf w]/} pku|xx¿ 5g\ . 

 a'w, z'qm,k[YjL / dËn leqL u|xx¿ x'g\ eg] j[x:klt, zlg, c¿0f / j?0f aflx/L u|xx¿ 

 x'g\ . 

 ;"o{sf] jl/kl/ Ps lglZrt nfdf] sIfLo b"/Ldf 3'ld/xg] UofF;Lo a/kmsf 8Nnfx¿nfO{ 

 k'R5]«tf/f elgG5 . 

 cfsfzsf] s'g} Ps :yfgdf lglZrt cfsf/df b]lvg] tf/fx¿sf] ;fgf] ;d"xnfO{ 

 tf/fd08n elgG5 . xfn;Dd 88 j6f tf/fd08nsf] gfdfs/0f ul/Psf] 5 . 

 dËun u|x / j[x:klt u|xsf] aLrdf /x]sf 9'Ëf / wft'hGo kbfy{af6 ag]sf cfsfzLo 

 lk08x¿nfO{ lzz'u|x elgG5 . 

 u|xsf] jl/kl/ 3'Dg] cfsfzLo lk08x¿nfO{ pku|x elgG5 . k|fs[lts / s[lqd u/L 

 u|xx¿ b'O{ k|sf/sf x'G5g\ . 

 a|x\df08df /x]sf c/af}F tf/fx¿sf] ljzfn ;d"xnfO{ tf/fk'~h elgG5 . 

 ;f}o{d08n cfsfzuËf tf/fk'~hdf kb{5 . o;df nueu 10
11

 j6f tf/fx¿ 5g\ . 

 

cEof; 

1. = tnsf ax'j}slNks k|Zgx¿sf] ;xL pQ/ 5fg]/ n]Vg'xf];\ . 

 -s_  ;f}o{d08ndf /x]sf] s'g u|x kfgLdf t}/g ;S5 <  

  (i) k[YjL   (ii) zlg   
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  (iii) c¿0f   (iv) a'w 

 -v_  ;f}o{ kl/jf/ cfsfzuË 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 

 -u_  s'g cfsfzLo lk08nfO{ ;'l6ª :6f/ elgG5 < 

  (i) pNsf   (ii) lzz'u|x 

  (iii) k'R5]«tf/f  (iv) tf/f 

 -3_  k'R5]«tf/fsf] slt efu x'G5 < 

  (i) 2  (ii) 3  (iii) 4  (iv) 5 

 -ª_  tnsf dWo] s'g u|xnfO{ dlg{ª :6f/ / Olelgª :6fg elgG5 < 

  (i) a'w        (ii) z'qm        (iii) dËn (iv) zlg 

2= leGgtf 5'6\ofpg'xf];\ . 

 -s_  tf/f / ;'l6ª :6f/ 

 -v_  pNsf / pNsflk08 

 -u_  tf/fd08n / tf/fk'~h 

 -3_  k'R5]«tf/f / tf/f 

 -ª_  u|x / lzz'u|x 

3. sf/0f lbg'xf];\ . 

 -s_  pNsfnfO{ lsg ;'l6ª :6f/ elgG5 < 

 -v_  p;f{ d]h/nfO{ ;KtClif klg elgG5 . 

 -u_  ;"o{sf] glhs cfpFbf k'R5]«tf/fsf] k'R5/ b]lvG5 . t/ ;"o{eGbf 6f9f k'u]kl5 k'R5/  

  x/fpF5 . 

 -3_  j[x:kltsf] aflx/L ;xt b]Vg ;lsFb}g . 

 -ª_  k[YjLnfO{ leqL u|x elgG5 . 
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 -r_  z'qmnfO{ k[YjLsf] h'DNofxf u|x elgG5 . 

 -5_  pNsfx¿ k[YjLdf k'Ug'cufj} x/fP/ hfG5g\ . 

 -h_  dËn u|xnfO{ /ftf] u|x elgG5 . 

 

4. tnsf k|Zgx¿sf] pQ/ n]Vg'xf];\ . 

 -s_  ;f}o{d08n eg]sf] s] xf] < 

 -v_  ;f}o{d08ndf sltj6f u|xx¿ 5g\ < 

 -u_  tf/fk'~h s]nfO{ elgG5 < o;sf k|sf/x¿sf] 5f]6s/Ldf j0f{g ug{'xf];\ . 

 -3_  xfd|f] ;f}o{d08n s'g tf/fk'~hdf k5{ < 

 -ª_  cfsfzuËf tf/fk'~hsf] af/]df j0f{g ug{'xf];\ . 

 -r_  /fzLd08n s]nfO{ elgG5 < o;sf s'g} rf/j6f cGwljZjf;sf] af/]df l6Kk0fL  

  ug{'xf];\ . 

 -5_  pku|x eg]sf] s] xf] < k[YjLsf] pku|xsf] af/]df rrf{ ug{'xf];\ . 

 -h_  s[lqd pku|xx¿ cGtl/Ifdf p8\g'sf p2]Zox¿ s] s] x'g\ < 

 -em_  lzz'u|x s]nfO{ elgG5 < 

5. lrq sf]g{'xf];\ . 

 -s_ ;f}o{d08n  -v_ p;f{ d]h/   -u_ cf]l/cf]g 

kl/of]hgf sfo{ 

1= cfkm\gf] j/k/ ;dfhdf /fzLd08n;Fu ;DalGwt cGwljZjf;x¿af/] ;f]wvf]h u/L 

 To;sf] af/]df 5f]6f] k|ltj]bg tof/ u/L sIffdf k|:t't ug{'xf];\ . 

 

 

 

 

 


