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e"ldsf 

lzIff ;dfh ¿kfGt/0fsf] Ps k|d'v dfWod xf] . k/Dk/fut lzIffk|0ffnL tyf v'nf lzIff k4lt 
ljBdfg cj:yfdf lzIff xfl;n ug]{ ljljw k4ltx¿ dWo] Ps xf] . xfn sfof{Gjogdf /x]sf] 
ljBfno:t/sf] kf7\oqmdcg';f/ lzIffdf kx'Fr a9fpgsf nflu v'nf lzIff k4ltn] k|ToIf tyf 
ck|ToIf ?kdf dxTjk"0f{ e'ldsf lgefPsf] 5 .  

;a}sf nflu lzIffsf] ;'lglZrttfsf nflu k/Dk/fut lzIff k|0ffnL dfq kof{Kt x'g ;s]sf] 5}g . 
ljljw sf/0fn] ljBfno lzIff k"/f ug{ g;s]sf ;d"x tyf ljb\ofno jflx/ /xg jfWo ;d"xnfO{ 
/fHosf] tkm{af6 cj;/ k|bfg ug'{ d'Vo bfloTj klg xf] . o;} kl/k|]IonfO{ Wofgdf /fvL v'nf 
lzIffdfk{mt ljBfno ;~rfng ug]{ Joj:yf z'?jft ePsf] 5 . oBlk v'nf ljBfnosf] cfk\mg} 
kf7\oqmd, kf7\o;fdu|L tyf lzIf0fl;sfO k|lqmof x'G5 . xfd|f] v'nf ljBfno ljBdfg kf7\oqmds} 
cfwf/df ;~rfng x'g] eP klg kf7\oj:t' eg] ;/nLs/0f u/L ljsf; ug]{ ;Gbe{df of] :jfWoog 
;fdu|L tof/ ul/Psf] xf] . k/LIffdf ;f]lwg] k|Zgx¿ kf7\ok':ts s]lGb|t x'g] ePsfn] of] :jfWoog 
;fdu|L ljBfno:t/sf] kf7\oqmdeGbf klg kf7\ok':tsnfO{ cfwf/ dfgL ljBfyL{sf nflu :jfWoog 
ug{ ;lhnf] x'g] u/L tof/ kfg]{ k|of; ul/Psf] 5 .  

kf7\ok':tssf] k|To]s PsfOdf kl/ro, p2]Zo, ljifoj:t', lqmofsnfk, k[i7kf]if0f / cEof; ;dfj]z 
ul/Psf] 5 . o; ;fdu|Ldf w]/} kf7\oj:t' tyf lqmofsnfkx¿ ;d]l6Psf] eoklg cfjZostf 
cg';f/ ljBfno:t/sf] kf7\ok':ts klg of] ;fdu|L;“u} cWoog ug'{kb{5 . ljBfyL{x¿n] k|To]s kf7 
cWoog ul/;s]kl5 To; kf7df lbOPsf lqmofsnfkx¿ lgoldt ¿kdf cEof; ug]{5g\ / 
;xhstf{af6 k|fKt k[i7kf]if0fn] l;sfOnfO{ alnof] agfp “b} hfg]5g\ eGg] xfd|f] ljZjf; 5 .  

v'nf lzIff k4ltdf :jfWoog ;fdu|L dxTjk"0f{ ;fwgsf] ¿kdf /x]sf] x'G5 . kf7\oqmdåf/f lglb{i6 
p2]Zo k"/f ug{ of] ;fdu|L cjZo klg pkof]uL x'g]5 . of] :jfWoogsf] nflu k|d'v ;fwgsf] ¿kdf 
lng' kg]{ s]xL ;d'x 5g\ h:t}M ljz]if u/L v'nf ljb\ofnodf cWoog/t jf lgoldt ?kdf 
ljb\ofno hfg g;Sg], ljb\ofno pd]/ eGbf dflysf] pd]/ ;d"x t/ clxn] k9\g] OR5f / cg's'n 
jftfj/0f ePsf hf] :JfcWoog u/L of]Uotf clej[l4 ug{ rfxG5g To:tf ljBfyL{x¿sf nflu  
;/n, ;xh / e/kbf]{ ;fwg agfpg n]vsn] cys k|of; u/]sf] kfOG5 . o;sf] clwstd pkof]u 
eO xfd|f] ck]lIft nIo k|flKt x'g ;s]df dfq /fHosf] nufgLsf] ;xL ;b'kof]u x'g] b]lvG5 . o;}n] 
k|:t't :jfWoog ;fdu|LnfO{ ;s];Dd :t/Lo agfpg] k|of; ul/Psf] 5 . cl3Nnf] ;+:s/0fsf 
n]vsx? >L af}w/fh lg/f}nf, >L hLjgx/L >]i7, >L s[i0fk|;fb e08f/L, >L b]j/fh u'?ª, >L 
8Da/Wjh cfªbfDa], >L crnf yfkfnfO{ s]Gb| wGojfb lbg rfxG5 . oL n]vsaf6 ljsl;t 
;fdu|LnfO{ dfWolds txsf] kl/dflh{t kf7\oqmd tyf kf7\ok':tscg';f/ cem a9L :t/Lo, 
;fGble{s / ljBfyL{ d}qL agfpgsf nflu kl/dfh{g sfo{df ;+nUg >L af}w/fh lg/f}nf, >L o'j/fh 
clwsf/L, >L ljhosfGt ld>, >L /ljgf dxh{g nufot ;a}nfO{ xflb{s cfef/ JoSt ub{5' . o; 
;fdu|Ldf cem klg sdLsdhf]/Lx¿ /xg ;Sg] ePsfn] ;'wf/ u/L cem u'0f:t/Lo / Jofjxfl/s 
agfpg ;a}sf] /rgfTds ;'emfjsf nflu ;Da4 ;a} kIfdf s]Gb| xflb{s cg'/f]w ub{5 .  

@)&$ b]j s'df/L u'/fufO{+  

 sfo{sf/L lgb]{zs 

 



 

ljifo ;"rL 

j|m=;+= PsfO{ k]h g+= 

!= an (Force) ! 
@= rfk (Pressure)  !# 
#= pmhf{ (Entergy)  #) 
$= tfk (Heat)  $) 
%= k|sfz (Light)  %@ 
^= wf/f ljB't\ / r'DasTj (Current Electricity and Magnetism)  ^! 
&= tTTjx¿sf] juL{s/0f (Classification of Element) &% 
*= /;folgs k|ltlj|mof (Chemical Reaction)  ($ 
(= cDn, Iff/, nj0f (Acid, Base & Salt)  !)% 
!)= s]xL Uof“;x¿ (Some Gases) !@@ 
!!= wft'x¿ (Metals) !#@ 
!@= xfO8«f]sfa{g / o;sf of}lusx¿ (Hydrocarbons and its Compunds) !#( 
!#= b}lgs hLjgdf k|of]u x'g] j:t'x¿ (Materials used in Daily lie)  !%# 

!$= 9f8 gePsf hgfj/x¿ (Invertebrate)  !&) 

!%= dfgj :gfo' / u|lGy k|0ffnL (Human Nervous and GlanduaLr System) !&( 

!^= dfgj z/L/df /St ;~rf/ lj|mof  

 (Blood Circulation in Human Body)  !*^ 
!&= j|mf]df]hd / lnª\u lgwf{/0f (Chromosome and Sex Determination) !(* 
!*-s_= cd}y'lgs / d}y'lgs k|hgg (Asexual and Sexual Reproduction)  @)# 

!*-v_= lj?jfdf x'g] s[lqd k|hgg (Artificial vegetative propogation in plants)  @!$ 

!(= a+zf0f'j|md (Heredity) @@) 

@)= jftfj/0fLo k|b"if0f / Joj:yfkg 

 (Environmental Pollution and Management)  @@& 
@!= k[YjLsf] Oltxf; (History of the Earth) @$! 
@@= hnjfo' kl/jt{g / jfo'd08n (Climate change and atmosphere)  @%! 

@#= a|x\df08df k[YjL (The Earth in the universe)  @^# 
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ef}lts lj1fg 

kf7 M ! 

an (Force) 
!= kl/ro 

b}lgs hLjgdf xfdL ljleGg k|sf/sf anx¿sf] pkof]u ul//x]sf x'G5f}+ . tLdWo] xfd|f] b}lgs 

hLjgnfO{ cToGt} k|efj kfg]{ t/ To;sf] pkl:ylt af/] xfdL Tolt ;hu gePsf] an klg 5 . 

Tof] xf] u'?Tjfsif{0f -u'?Tj an_ . cGo k|sf/sf] ann] tfGg] / 3r]6\g] sfo{ ug{ ;Sb5 eg] 

u'?Tjfsif{0f ann] tfGg]sfo{ dfq} ub{5 . o; ann] a|x\df08df ePsf ;Dk"0f{ lk08x¿nfO{ s]xL g 

s]xL dfqfdf c;/ ul//x]sf] x'G5 . j:t'df x'g] kbfy{sf] lk08sf] sf/0fn] of] an pTkGg x'g] x'Fbf 

lk08 hlt w]/} eof] Tolt g} w]/} an pTklQ x'G5 . lk08 yf]/} ePsf] cj:yfdf of] ansf] c;/ klg 

yf]/} g} x'G5 . u'?Tjfsif{0f an pTkGg gx'g] eOlbPsf] eP ;fob k[YjL nufot u|x, pku|x, tf/f 

cflbsf] pTklQ g} x'g] lyPg . u'?Tjfsif{0f an gePsf] eP xfd|f] b}lgs hLjgdf ul/g] s'g s'g 

sfo{nfO{ afwf kg]{ 5g\ < o; af/]df tkfO{F+{+n] slxn] ;f]Rg' ePsf] 5 < xf] ∕ oL / o:t} vfn] 

ljifoj:t'df of] kf7 s]Gb|Lt /x]sf] 5 . 

@= p2]Zo 

o; kf7sf] cWoogkl5 tkfO{F+{+ lgDg sfo{x¿ ug{ ;Ifd x'g'x'g]5 M 

-s_ Go'6gsf] u'?Tjfsif{0f;DaGwL ljZjJofkL lgodsf] JofVof ug{ .  

-v_ u'?Tj ansf] kl/ro lbO{ o;sf c;/x¿ atfpg .  

-u_ u'?Tj k|j]u / o;nfO{ c;/ kfg]{ tTTjx¿ af/] atfpg / k|bz{g ug{ .  

-3_ :jtGq v;fO / tf}nljxLgtfsf] JofVof ug{ / k|bz{g ug{ .  

-ª_ u'?Tjfsif{0f;DaGwL ljleGg ul0ftLo ;d:of ;dfwfg ug{ .  

#= cfwf/e"t ljifoj:t'  

u'?Œjfsif{0f  

r'Dassf] pQ/L w|'jn] blIf0fL w|'jnfO{ cfsif{0f ub{5 eg] blIf0fL w|'jn] klg pQ/L w|'jnfO{ cfsif{0f 

ub{5 eGg] s'/f xfdLn] b]v]sf 5f}+ . o;nfO{ r'Dassf pQ/L / blIf0fL w|'jx¿aLrsf] cfk;L 

cfsif{0f eGg ;lsG5 . k|To]s j:t'n] csf]{ j:t'nfO{ cfsif{0f ub{5 . 

To:t} u/]/ a|x\df08df /x]sf x/]s j:t'n] csf]{ j:t'nfO{ cfkm"lt/ cfsif{0f ub{5 . o;/L cfsif{0f 

ug]]{ x'Fbf g} k[YjL, rGb|df, ;"o{ cflb u|x, pku|x / tf/fx¿ pTklQ ePsf 5g\ . o;/L j:t'x¿aLr 

x'g] cfsif{0fsf] k|d'v sf/0f To;df ePsf` kbfy{sf] lk08 xf] . lk08 hlt a9\of] cfsif{0f an klg 

plQg} a9\5 . km]/L lk08x¿ Ps csf{af6 hlt glhs eof] cfsif{0f an klg plt g} a9\5 . lk08 

hlt sd eof] cfsif{0f an klg ToxL cg'kftdf sd x'G5 . o:tf] k|sf/sf] cfsif{0fnfO{ 



2 lj1fg 

u'?Tjfsif{0f elgG5 .  

u'?Tjfsif{0fn] ubf{ pTkGg x'g] annfO{ u'?Tjfsif{0f an elgG5 . u'?Tjfsif{0f ansf] kl/df0fnfO{ 

b'O{{{cf]6f s'/fx¿n] c;/ ub{5 . tL x'g\ To; j:t'x¿sf lk08 / j:t'x¿aLrsf] b"/L . 

lk08 a9]cg';f/ u'?Tjfsif{0f an klg j[l4 x'G5 eg] b"/L a9]cg';f/ u'?Tjfsif{0f ansf] k|efj sd 

x'Fb} hfG5 . 

tkfO{F+{+ 1 lsnf]u|fd lk08 ePsf s'g} b'O{{{cf]6f kmnfdsf 8Nnf jf 9sx¿ Ps csf{sf] glhs 

em'G8\ofpg'xf];\ . s] tL lk08x¿aLr cfk;L cfsif{0f b]lvG5 t <  

ltgLx¿aLr pTkGg x'g] u'?Tjfsif{0f an cToGt Go"g x'Fbf To;sf] c;/ b]Vg ;lsFb}g . 1 

lsnf]u|fd lk08 ePsf b'O{{{cf]6f j:t'nfO{ 1 ld6/ 6f9f /fVbf pTkGg x'g] u'?Tjfsif{0f an a/fa/ 

6.67×10–11N x'G5 . 

Go'6gsf] u'?Tjfsif{0f ;DaGwL ljZjJofkL lgod M 

s'g} b'O{{cf]6f j:t'x¿aLr pTkGg x'g] u'?Tjfsif{0f ansf] ;DaGw tL j:t'sf lk08 / tL b'O{{aLrsf] 

b"/L;Fu x'G5 eGg] s'/f ;/ cfOhfs Go'g6gn] kQf nufP . o;}sf] cfwf/df pgn] u'?Tjfsif{0f 

;DaGwL ljZjJofkL lgod k|ltkfbg u/] h;nfO{ lgDgcg';f/ kl/eflift ug{ ;lsG5 M 

æs'g} b'O{{ j:t'x¿aLr pTkGg x'g] u'?Tjfsif{0f an tL j:t'sf lk08x¿sf] u'0fgkmn;Fu 

;dfg'kflts x'G5 / tL j:t'x¿sf] s]Gb|x¿ aLrsf] b"/Lsf] ju{;Fu Ao'TStdfg'kflts x'G5 .Æ 

 F=G.
m1m2

d
2  l;4 ug{ M 

dfgf}F, 

b'O{{cf]6f j:t'x¿ A / B sf lk08x¿ StdzM m1 / m2 5g\ / tL b'O{{sf s]Gb|x¿ aLrsf] b"/L d 5 

. ltgLx¿aLr pTkGg x'g] u'?Tjfsif{0f an F 5 eg], u'?Tjfsif{0f ;DaGwL ljZjJofkL 

lgodcg';f/, 

 F∝m1×m2 …………….. I (d l:y/ ePdf) 

 km]l/ F∝ 1

�� ………………II (m1 / m2 l:y/ ePdf)  

 ca ;dLs/0f I / II nfO{ ldnfpFbf 

 F∝ m1×m2

��  x'G5 . 

 F=
G.m1m2

d
2  x'G5 . sf/0f M G u'?Tjfsif{0f cr/ /fzL x'g\ . 

ofxfF G sf] dfg 6.67×10
-11 x'G5 / o;sf] PsfO Go'6g ju{ld6/ k|lt ju{lsnf]u|fd cyf{t 

Nm
2
/Kg

2 x'G5 . 

A B 

m1 
d 

m2 
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hfgL /fvf}+  

!= b"/L t]Aa/ ubf{ u'?Tjfsif{0f an slt x'G5 < 

  F=
G.m1m2 

d
2   

 b"/L t]Aa/ ubf{ gofF b"/L 3d x'G5 .  

 F1=
G.m1m2 

�3d�2
=

G.m1m2 

9d
2 =

1

9
×F 

 b"/L t]Aa/ ubf{ u'?Tjan 1 9�  u'0ff yk x'G5 .  

@= b'O{{{j:t'x¿ k|To]ssf] lk08 bf]Aa/ ubf{ u'?Tjfsif{0f an slt x'G5 < 

  F=
G.m1m2 

d
2  

 bf]Aa/ ubf{ lk08x¿ 2m1 / 2m2 x'G5 . 

  F1=
G.2m12m2 

d
2 =4×

G.m1m2 

d
2 =4×F  

 b'j} lk08x¿sf] dfg bf]Aa/ ubf{ u'?Tjfsif{0f an 4 u'0ff a9\5 .  

 F / G sf] ;DaGw M 

olb k|To]ssf] 1 lsnf]u|fd lk08 ePsf b'O{{cf]6f j:t'nfO{ 1 ld6/ s]Gb|Lo b"/Ldf /flvPsf] 5 eg] 

ltgLx¿aLr pTkGg x'g] u'?Tjfsif{0f an (F) sf] dfg u'?Tjfsif{0f cr/ G sf] dfg;Fu a/fa/ 

x'G5 . cyf{t F=G x'G5 .  

pbfx/0f M 

F=
G.m1m2 

d
2  ca m=1 lsnf]u|fd m2=1 lsnf]u|fd / d=1 ld6/ eP F=

G.1×1 

12  cyf{t\ F=G x'G5 .  

oxfFF F sf] dfg G sf] dfg;Fu a/fa/ x'G5 .  

To;}n] F=6.67×10-11 Go'6g x'G5 . cyf{t 1 lsnf]u|fd lk08 ePsf b'O{{cf]6f j:t'x¿ 1 ld6/ 

6f9f /fVbf pTkGg x'g] u'?Tjfsif{0f an (F) a/fa/ 6.67×10-11 Go'6g x'G5 .  

Tolt an t Hofb} sd -Go"g_ eof] . tkfO{F+{+ 1 Go'6g an slt x'G5 cg'ej u/]/ x]g'{xf];\ . cfˆgf] 

xTs]nfdf 100 u|fdsf] 9s /fv]/ To;sf] jhg cg'ej ug'{xf];\ . pSt 9sn] tkfO{F+{+sf] xTs]nfdf 

slt an nufPsf] -hldglt/ ws]n]sf]_ cg'ej x'G5 < ;f] an 1 Go'6g xf] . To:t} xftdf 1 

u|fdsf] 9s /fv]/ x]g'{xf];\ . To;n] ws]n]sf] an 0.01 Go'6g x'G5 . To;sf] klg c/af}+ v08sf] 1 

v08 an slt xf]nf cg'dfg ug'{xf];\ . Ps lsnf]u|fd lk08 ePsf j:t'x¿ em'G8\ofpFbf 

u'?Tjfsif{0f ansf] c;/ gb]lvg'sf] sf/0f ca t a'em\g'eof] xf]nf . 

ca xfdLn] 1 Go'6g u'?Tjfsif{0f an pTkGg ug{ lk08x¿ sltslt x'g'kb{5 eg]/ klg ljrf/ u/L 



4 lj1fg 

x]/f}+ . m1 / m2 lk08 ePsf b'O{{{ j:t'x¿ aLrsf] b"/L 1 ld6/ ePdf 

  F = 
����
��  cyjf m�m� = �×��


 = �

 -lsgsL b"/L d=1 5 _ 

 m1m2=
1

6.67×10-11N
=0.149935×1011=1.5×1010=15,00,00,00,000 ls=u|f= 

 m1=
1.5×1010

m2
 ls=u|f= 

  ∴ m2=1.5×1010 ls=u|f=ePdf 

 m1=1 ls=u|f= x'G5 . 

pSt lx;fjcg';f/ Pp6f j:t'sf] lk08 1.5×1010 lsnf]u|fd ePdfq csf]{ 1 lsnf]u|fd lk08 

ePsf] j:t'aLr 1 Go'6g a/fa/ u'?Tjfsif{0f an pTkGg x'G5 . o;}n] dfkgof]Uo u'?Tjfsif{0f an 

pTkGg ug{ j:t'sf] lk08 klg cTolws x'g' kb{5 . 

pbfx/0f ! 

k[YjLsf] lk08 6×1024 lsnf]u|fd / ;"o{sf] lk08 2×1030 lsnf]u|fd 5g\ . ;"o{ / k[YjLaLrsf] 

s]Gb|Lo b"/L 1.5×1011 ld6/ 5g\ eg] tL b'O{{ cfsflzo lk08x¿aLr u'?Tjfsif{0f an slt  

x'G5 < �G=6.67×10-11Nm2Kg-2� 

yfxf lbPsf] 

 ;"o{sf] lk08 (m1) = 2×1030 lsnf]u|fd 

 k[YjLsf] lk08 (m2) = 6×1024 lsnf]u|fd 

 s]Gb|Lo b"/L (d) = 1.5×1011 ld6/ 

 G=6.67×10-11Nm2Kg-2 

;"q, u'?Tjfsif{0f an F = 
�1�2
�2 = 6.67×10−11×2×1030×6×1024

�1.5×1011�
2   

   = 80.04×1054−11

2.25×1022 = 35.57 × 1043−22  

   = 35.57 × 1021 Go'6g 

pbfx/0f @ 

j[x:klt u|xsf] lk08 19 x 10
26

 lsnf]u|fd / k[YjLsf] lk08 6 x 10
24

 lsnf]u|fd lt b'O{{ u|xaLrsf] 

b"/L 6.2 x 10
11

 ld6/ 5 eg] j[x:klt / k[YjLaLr slt u'?Tjfsif{0f an pTkGg x'G5 < (G = 

6.67 x 10
-11

Nm
2
Kg

-2
) 
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yfxf ePsf], 

 j[x:kltsf] lk08 ���� = 19 × 10�! lsnf]u|fd 

 k[YjLsf] lk08 ���� = 6 × 10�" lsnf]u|fd 

 s]Gb|Lo b"/L �#� = 6.2 × 10�� ld6/ 

 G = 6.67 × 10%��Nm�/kg� 

;"q, 

  F = Gm1m2
d2 = 6.67×10−11×19×1026×6×1024

�6.2×1011�2  

  = +!,.-.×�,/01��

-..""×�,�� = 19.78 × 10-2%��  

   =19.78×1017 Go'6g 

$=!= d'Vo ljifoj:t'  

-s_ u'?Œjfsif{0f M s'g} klg b'O{{{cf]6f lk08x¿aLr Psn] csf]{nfO{ cfsif{0f ug]{ u'0f /x]sf] x'G5 . 

pSt u'0fnfO{ g} u'?Tjfsif{0f elgG5 . 

-v_ u'?Œjfsif{0f an M u'?Tjfsif{0fn] ubf{ pTkGg x'g] annfO{ u'?Tjfsif{0f an elgG5 . 

u'?Tjfsif{0f an klg cGo anh:t} Go'6g PsfOdf gflkG5 . s'g} b'O{{{ j:t'x¿aLr pTkGg 

x'g] u'?Tjfsif{0f annfO{ b'O{{{cf]6f s'/fx¿n] c;/ ub{5 . tL x'g\– j:t'x¿sf] lk08 / 

j:t'x¿aLrsf] b"/L . 

-u_ Go'6gsf] u'?Œjfsif{0f;DaGwL ljZjJofkL lgod M b'O{{{ j:t'x¿aLr pTkGg x'g] u'?Tjfsif{0f 

an tL j:t'sf lk08sf] u'0fgkmn;Fu ;dfg'kflts x'G5 eg] tL j:t'sf s]Gb|x¿aLrsf] 

b"/Lsf] ju{;Fu Jo'TStdfg'kflts x'G5 . cyf{t\ F=
Gm1m2

d
2  

s'g} j:t'x¿aLrsf] b"/L bf]Aa/ ubf{ u'?Tjfsif{0f an slt x'G5 < 

oxfFF,  b"/L = 2d eP u'?Tjfsif{0f an = F -dfgf}+_  

 3� = 4.5�5�
��6�� = 4,5�5�

"6� = �
" × 4,5�5�

6� = �
" 3 �∴3 = 4,5�5�

6� �  

To;}n] b"/L bf]Aa/ ubf{ u'?Tjfsif{0f an Ps rf}yfO ��
"� x'G5 . 

tkfO{“{+n] slt a'em\g'eof] < 
!= F / G s'g cj:yfdf a/fa/ x'G5 < 
@= u'?Tjfsif{0f cr/ (G) sf] dfg slt / PsfO s] x'g\ < 
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$=@ u'?Œjan  

k[YjLdf /x]sf k|To]s j:t'nfO{ k[YjLn] cfˆgf] s]Gb|lt/ cfsif{0f ul//x]sf] x'G5 . o;/L k[YjLn] 

j:t'nfO{ cfsif{0f ug]{ annfO{ u'?Tjan elgG5 . j:t'df kg]{ k[YjLsf] u'?Tjan j:t' lkR5] km/s 

x'G5 . 7"nf] lk08 ePsf] j:t'df u'?Tjan j9L kb{5 . lk08 sd ePsf] j:t'df u'?Tjan klg sd 

kb{5 . af]lnrflnsf] efiffdf s'g} j:t'df kg]{ k[YjLsf] u'?TjannfO{ pSt j:t'sf] tf}n klg 

elgG5 . u'?Tjan klg Go'6g PsfOdf g} gflkG5 .  

k[YjLh:t} cGo u|x, pku|x, tf/f cflbn] klg j:t'nfO{ cf–cfˆgf] s]Gb|lt/ cfsif{0f ub{5 . 

ltgLx¿sf] klg u'?Tjan x'G5 . h:tf] – s'g} j:t'nfO{ rGb|dfdf nluof] eg] ToxfFF To; j:t'df 

kg]]{ u'?Tjan k[YjLdfeGbf a]Un} x'G5 . 10 lsnf]u|fd lk08 ePsf] Pp6f j:t' k[YjLdf /xFbf To;df 

kg]{ u'?Tj an sl/j 98 Go'6g x'G5 . ;f]xL j:t' rGb|dfdf nUbf To;df kg]{ rGb|dfsf] u'?Tj an 

sl/j 16.6 Go'6g x'G5 . s'g} j:t'sf] ljleGg u|x / pku|xdf slt u'?Tjan jf tf}n x'G5 eGg] 

s'/f lgDg ;"qaf6 klg kQf nfUb5 .  

 W=
G.M.m

R2   

oxfFF, W = u'?Tjan 

 G = u'?Tjfsif{0f cr/ 

 M = u|x jf pku|xsf] lk08 

 R = u|x jf pku|xsf] cw{Jof; 

 m = j:t'sf] lk08 

oxfFF Pp6f j:t' -u|x jf pku|x_ lk08 M x'g\ . csf]{ j:t'sf] lk08 m xf] . j:t' / u|x aLrsf] 

s]Gb|Lo b"/L eGg' g} u|xsf] cw{Jof; x'G5 lsgsL u|xsf] bfFhf]df j:t'sf] cw{Jof; guGo x'G5 . 

u'?Tjan eg]sf] u'?Tjfsif{0f an x'g\ .  

$=# cw{Jof; / u'?Tjansf] ;DaGw 

s'g} j:t'df kg]{ u'?Tjan k[YjLsf ;txaf6 6f9f /xFbf sd x'G5 . k[YjLsf] s]Gb|af6 s'g} j:t' hlt 

6f9f nluof] To;df kg]{ u'?Tjan sd x'Fb} hfG5 . jf:tjdf s'g} j:t'df kg]{ k[YjLsf] u'?Tjan 

eg]sf] ;f] j:t'sf] tf}n x'g\ . 

 W=
GMm

R2   

 W∝
1

R2  x'G5 . (G, / M l:y/ x'g] x'Fbf)  

k[YjLsf] cw{Jof;sf] ju{;Fu s'g} j:t'df kg]{ u'?Tjan -j:t'sf] tf}n_ Jo'TStdfg'kflts x'G5 . k[YjL 

k"0f{ uf]nfsf/ 5}g . w|'jLo If]qlt/ s]xL y]lKrPsf] / aLr efudf s]xL km's]sf] x'G5 . cyf{t\ w|'jLo 
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If]qdf cw{Jof; 'R' ;fgf] e"dWo/]vLo If]qdf R 7"nf] x'G5 . o;} sf/0f k[YjLsf] ;txdf klg 

ljleGg 7fpFFdf Pp6} j:t'sf] tf}n klg km/s x'G5 . w|'jLo If]qdf s'g} j:t'sf] tf}n a9L x'G5 . t/ 

ToxL j:t'sf] tf}n lg/LIflt/ sd x'G5 .  

tkfO{“{+n] slt a'em\g'eof] < 
#= s'g} j:t'sf] tf}n kxf8sf] 6'Kkf / km]bLdf km/s k5{, lsg < 
$= ;d'b| ;txaf6 lj/f6gu/eGbf sf7df8f}+ a9L prfOdf kb{5 . Pp6} j:t'sf] tf}n oL b'O{{{ 

7fpFFdWo] sxfF a9L x'G5 / lsg < 
%= s] tf}nh:t} j:t'sf] lk08 klg 7fpFFcg';f/ km/s x'G5 < sf/0f;lxt pQ/ n]Vg'xf];\ . 

u'?Œjansf] c;/ M u'?Tjann] ubf{ k[YjL jl/kl/ xfjf c8]sf] xf] . 7"nf 7"nf ejgx¿ c8]sf] xf] . 

To:t} u'?Tjann] ubf{ k[YjLdf v:g] k|To]s j:t'df k|j]u pTkGg x'G5 . ;f] k|j]unfO{ u'?Tj k|j]u 

elgG5 . k[YjLsf] ;txdf u'?Tj k|j]usf] cf};t dfg 9.8 ld6/÷ju{ ;]s]08 x'G5 . u'?Tj k|j]u 

lgDg ;"qaf6 lx;fj ul/G5 .  

 u'?Tj k|j]u �g�=
G.M

R2   

 cyjf g ∝ 
1

R2 -sf/0fM G / M l:y/ x'G5_ 

k[YjLdf klg G / M l:y/ x'g] x'Fbf u'?Tj k|j]u k[YjLsf] cw{Jof;sf] ju{;Fu Jo'TStdfg'kflts x'G5 

. To;}n] k[YjLsf] cw{Jof; a9L ePsf] 7fpFFdf u'?Tj k|j]u sd x'G5 . cw{Jof; sd ePsf] 7fpFFdf 

u'?Tj k|j]u a9L x'G5 .  

u'?Tj k|j]u �g� / k[YjLsf] cw{Jof; (R) aLrsf] ;DaGw M  

Go'6gsf] u'?Tjfsif{0f ;DaGwL ljZjJofkL lgodcg';f/ s'g} u|x / To;df /x]sf j:t'aLr pTkGg 

x'g] u'?Tjfsif{0f an F eP 

 F = 
.8�
9�  x'G5 . ................. I 

 km]/L Go'6gsf] rfn ;DaGwL bf];|f] lgodcg';f/, 

 an F= mg x'G5 . .............. II 

 -oxfFF m eg]sf] s'g} j:t'sf] lk08 / g eg]sf] To;df pTkGg x'g] x'g\_ 

 ;dLs/0f I / II af6 

 mg = G.Mm

R2  

 g=
G.M

R2  x'G5 .  

 G / M l:y/ x'g] ePsf]n] g ∝ 1
R2�  

 ∴ u'?Tj k|j]u cw{Jof;;Fu Jo'TStdfg'kflts x'G5 . 
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tkfO{“{+n] sltsf] a'em\g'eof] < 

^= k[YjLsf] w|'jLo If]q / e"dWo /]vLo If]qdf u'?Tj k|j]u lsg ;dfg x'Fb}g <  

&= kxf8sf] 6'Kkf / km]bLdf u'?Tj k|j]u ;dfg x'G5 ls km/s < lsg < 

*= t/fO kFmf6 / ;u/dfyfsf] 6'Kkf]dWo] sxfF u'?Tj k|j]u a9L x'G5 / lsg < 

(= k[YjLdf eGbf rGb|dfsf] ;txdf lsg u'?Tj k|j]u sd x'G5 < 

$=% :jtGq v;fO  

Ps 6'j|mf sfuh / Ps 6'j|mf 9'ª\ufnfO{ s]xL prfOaf6 v;fNbf 9'ª\uf klxn] v:5 . 9'ª\uf klxn] 

hldgdf k'U5 . sfuhnfO{ xfjfn] cj/f]w k'¥ofpg] x'Fbf xfjfdf t}l/Fb} lj:tf/} v:5 . t/ 9'ª\ufdf 

xfjfsf] cj/f]w guGo dfqfdf kb{5 . To;}n] 9'ª\uf v;fOsf] a]nf To;df pTkGg x'g] k|j]u To; 

7fpFFsf] u'?Tj k|j]u;Fu a/fa/ x'G5 . To;}n] 9'ª\ufsf] v;fOnfO{ :jtGq v;fO eGg ;lsG5 .  

u'?Tjfsif{0f If]qleq s'g} afXo cj/f]wljgf :jtGq eP/ j:t' v:g'nfO{ :jtGq v;fO elgG5 . 

:jtGq v;fOsf] a]nf j:t'df pTkGg x'g] k|j]u To; 7fpFFsf] u'?Tj k|j]u;Fu a/fa/ x'G5 .  

z"Go 7fpFFdf s'g} klg j:t'sf] :jtGq v;fO x'G5 . rGb|dfsf] ;txdf klg j:t'sf] :jtGq v;fO 

x'G5 . k[YjLdf xfjf ePsf]n] ;a} j:t'sf] v;fO :jtGq x'g ;Sb}g . ux|'Fuf] j:t' sd prfOaf6 

v;]sf] cj:yfdf :jtGq v;fO x'G5 . lsg ls ux|'Fuf] j:t'df xfjfsf] cj/f]w guGo dfq kb{5 .  

tkfO{“{+n] slt a'em\g'eof] < 

!)= sfFrsf] k/LIf0f gnLnfO{ 1 ld6/ prfOaf6 xfjfdf v;fNbf km'6\5 t/ ltg} k/LIf0f gnL 

kfgLleq 1 ld6/ prfOaf6 v;fNbf km'6\b}g, lsg < 

tf}nljxLgtf M 

lbOPsf] lrqdf Pp6f l:k|ª\u t/fh'df Ps 6'j|mf 9'ª\uf e'mG8\ofOPsf] 5 . 

t/fh'nfO{ xftn] dfly prfln/fv]sf] 5 . t/fh'sf] l:k|ª\udf b'O{{{cf]6f ann] 

ljkl/t lbzflt/ sfo{ ul//x]sf 5g\ . 9'ª\ufsf] u'?Tj ann] tn tfg]sf] 5 eg] 

xftn] dfly tfg]sf] x'G5 . 9'ª\ufsf] hlta9L tf}n x'G5 TotLg} l:k|ª\u tlGsG5 . 

To;}n] t/fh'sf] :s]ndf 9'ª\ufsf] tf}n b]lvG5 . ca b'O{{{dWo] Pp6f an x6fof] eg] 

s] x'G5 < o; cj:yfdf l:k|ª\u cfˆgf] k"j{jt\ cj:yfdf cfpF5 . l:k|ª\u tlGsg 

5f]8\5 t/fh'sf] :s]ndf KjfOG6/n] z"Go tf}n b]vfpF5 . 9'ª\ufsf] tf}n z"Goh:tf] 

x'G5 .  

9'ª\uf;lxt t/fh'nfO{ tn v;fNbf To:t} x'G5 . o;/L v;fNbf t/fh' / 9'ª\ufdf ;dfg k|j]u 

pTkGg x'G5 / b'j} ;Fu;Fu} v:5 . 9'ª\ufsf] tf}nn] l:k|ª\udf s'g} an nufpFb}g . t/fh'df 9'ª\ufsf] 

tf}n z"Go b]lvG5 . o:t} :jtGq v;fOsf a]nf k|To]s j:t'sf] tf}n z"Goh:tf] x'G5 . o;nfO{ tf}n 

ljxLgtf elgG5 .  

 

 

 

 

 

 

 

lrq g+=M 1.1 
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hfgL /fvf}+ 

!= j[x:klt u|xsf] lk08 k[YjLsf] eGbf sl/j 317 u'0ff a9L 5 t/ o;sf] u'?Tj k|j]u 

25m/s
2 cyf{t k[YjLsf]eGbf sl/j 2.5 u'0ff dfq a9L x'g'sf] sf/0f j[x:klt u|xsf] 

cw{Jof; o;sf] lk08sf] bfFhf]df 7"nf] x'g' xf] . lsg ls u'?Tj k|j]u cw{Jof;sf] ju{;Fu 

Jo'TStdfg'kflt x'G5 . 

@= olb k[YjLnfO{ rGb|dfsf] cfotg a/fa/ x'g] u/L vfFb\g ;lsof] eg] k[YjLsf] lk08 oyfjt 

g} /xg uO{ o;sf] cw{Jof; 36]/ 1.7×106m dfq x'g] ePsfn] u'?Tj k|j]u cTolws 

a9\5 cyf{t 138.4m/s2 x'G5 . 

#= ;d'b|df 5fn cfpF5 t/ km]jftfndf cfpFb}g lsg eg] ;d'b|df 5fn cfpg'sf] sf/0f 

rGb|dfdf cGo ;txx¿ jf ;"o{sf] / k[YjLdf /x]sf] ;d'b|sf] kfgL aLrsf] u'?Tjfsif{0f 

ann] ubf{ xf] . ;d'b|sf] kfgLsf] lk08 km]jftfndf ePsf] kfgLsf] lk08 eGbf cToflws w]/} 

ePsf] x'Fbf / u'?Tjfsif{0f an lk08;Fu ;dfg'kflts ePsf] sf/0f ;d'b|df a9L u'?Tjsf] 

k|efj kg{uO{ 5fn cfpF5 .  

$= Pp6f dfG5]n] s[lqd e"pku|xdf tf}nljlxgtf dx;'; u5{ t/ ;f]xL dflg;n] rGb|dfdf 

tf}n dx;'; u5{ hals rGb|df klg k[YjLsf] e"pku|x g} xf] . e"pku|x k[YjLsf] jl/kl/ 

3'Dbf rflxg] cfjZos ;]G6«Llk6n an e"pku|x / k[YjLsf] u'?Tjfsif{0f ann] k}bf 

u/fpFb5 . o;f]ubf{ ToxfFF /x]sf] dflg;n] dx;'; ug{] an dfq ToxL pku|xn] ubf{ dfq xf] 

/ s[lqd pku|xx¿ w]/} ;fgfePsf] sf/0f ToxfFF dflg;df cToGt} sd an nfUg uO{ 

tf}nljlxgtf x'G5 . t/ rGb|dfdf eg] lk08 w]/} ePsf] sf/0f dflg;n] rGb|dfdf tf}n 

dx;'; u5{ . 

%= e"pku|xx¿nfO{ k[YjLsf] jl/kl/ 3'DgnfO{ OGwg rflxFb}g . k[YjLsf] e"pku|xx¿ k[YjL 

jl/kl/ j[Ttfsf/ kydf 3'ld/x]sf x'G5g . pSt j[tfsf/ af6f]df 3'Dbf ;]G6«L ˆo'un jnsf] 

cfjZostf kb{5 / pSt an pku|x / k[YjLsf] aLrsf] u'?Tjfsif{0f ann] k|bfg ug{] x'Fbf 

OGwgsf] cfjZostf kb{}g . 

^= k[YjLnfO{ ;"o{n] w]/} u'?Tjfsif{0f an nufP tfklg k[YjL ;"o{sf] ;txdf hfFb}g . k[YjLnfO{ 

;"o{n] tfGg] an k[YjLnfO{ ;"o{sf] jl/kl/ 3'Dg nfUg] andf vr{ x'g] x'Fbf, k[YjL ;"o{sf] 

;txlt/ hfb}g . 

%= cEof;  

!= u'?Tj k|j]u eg]sf] s] xf] < o;sf] cf};t dfg slt x'G5 < k[YjLsf] cw{Jof; a9L ePsf] 

7fpFFdf s'g} j:t'sf] tf}n cw{Jof; sd ePsf] 7fpFFdf eGbf lsg sd x'G5 < 

@= :jtGq v;fO eg]sf] s] xf] < kf/f;'6 lnP/ w]/} prfOaf6 xfDkmfn]sf] dflg; s;/L ;'/lIft 

;fy hldgdf cjt/0f x'G5 < 
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#= 80 lsnf]u|fd lk08 ePsf] j:t'sf] tf}n rGb|dfdf slt x'G5 < rGb||dfdf w]/} prfOaf6 

kf/f;'6 lnP/ xfDkmfNbf s] ;'\/lIft x'G5 < sf/0f;lxt pQ/ n]Vg'xf];\g\xf];\ . -k[YjLdf h:tf] 

rGb|dfdf xfjf x'Fb}g ._ 

$= Go'6gsf] +u'?Tjfsif{0f ;DaGwL lgod n]Vg'xf];\ . k[YjLsf] lk08 6 × 1024 lsnf]u|fd 5 eg] 

k[YjLsf] s]Gb|af6 107 ld6/ b"/Ldf v:b} u/]sf] pNsfsf] k|j]u slt x'G5 < 

%= lgDg s'/fx¿df leGgtf b]vfpg'xf];\ . 

-s_ u'?Tj jn / u'?Tj k|j]u   

-v_ lk08 / tf}n  

^= k[i7kf]if0f -cEof;sf k|Zgx¿sf] pQ/_ 

o; :jfWoog ;fdu|Ldf lbOPsf s]xL k|Zgx¿sf] pQ/ lgDgcg';f/ n]Vg'xf];\g ;lsG5 .  

!= k|Zg g+= ! 

 u'?Tj k|j]usf] kl/efiff / cf};t dfg o; k'l:tsfsf] kf7\of+zdf x]g'{xf];\ .  

 Go'6gsf] u'?Tjfsif{0f;DaGwL lgodcg';f/ g ∝ 1

R2
 x'G5 . 

 To;}n] cw{Jof; a9L ePsf] 7fpFFdf u'?Tj k|j]u sd x'G5 . u'?Tj k|j]u sd ePkl5 Tof] 

7fpFFdf j:t'sf] tf}n klg sd x'G5 . To;}n] cw{Jof; a9L ePsf] 7fpFFdf j:t'sf] tf}n sd 

x'G5 . 

@= :jtGq v;fOsf] kl/efiff o;} k'l:tsfdf x]g'{xf];\ . 

 kf/f;'6n] w]/} If]qkmn 9fSg] x'Fbf of] v:g] j]nfdf xfjfsf] a9L cj/f]w kb{5 . pSt 

cj/f]wsf] sf/0f kf/f;'6 v:bf k|j]u z"Go eO{ dGb ultdf v:b5 . To;}n] kf/f;'6 af]Sg] 

dflg; ;'/lIft ;fy hldgdf cjt/0f x'G5 .  

#= j:t'sf] tf}n�W�=m×g ( rGb|dfdf g sf] dfg 1.6 m/ S
2
 x'G5 . _ 

 ∴ W=m×g=80×1.6=128N  

 rGb|dfdf xfjf 5}g . ToxfFF kf/f;'6 v:bf s'g} aflx/L cj/f]w nfUb}g . ToxfFFsf] u'?Tj k|j]un] 

ubf{ kf/f;'6sf] ult a9\b} hfG5 . ult w]/} ePkl5 dflg;nfO{ rf]6 nfU5 . 

$= Go'6gsf] u'?Tjfsif{0f;DaGwL lgod o; :jfWoog ;fdu|Lsf] kf7\of+;df x]g'{xf];\ . 

 k[YjLsf] lk08 (m) = 6 x 1024 Kg   

 cw{Jof; (R) = 107 m 

 k|j]u (g) = 
G.M

R2 =
6.67×10-11×6×1024

;107<2   

 = 40.02×1013

1014 =40.02×1013-14=40.02×10-1 

 = 4.002 m/s2 



lj1fg 11 

%= -s_ u'?Œj an u'?Œj k|j]u 

(i) s'g} j:t'nfO{ k[YjLn] cfˆgf] 
s]Gb|lt/ cfsif{0f ug]{ an . 

(ii) o;sf] PsfO Go'6g xf] . 

(i) u'?Tj ann] ubf{ k[YjLdf v;]sf] 
j:t'df pTkGg x'g] k|j]u . 

(ii)  o;sf] PsfO ld6/ k|ltju{ ;]s]08 
(m/s

2
) xf] . 

 -v_ lk08 tf}n 

(i) j:t'df ePsf] kbfy{sf] kl/df0f . 
(ii) o;sf] kl/df0f 7fpFFcg';f/ 

kl/jt{g x'Fb}g . 
(iii) o;sf] PsfO lsnf]u|fd (Kg) xf] . 

(i)  j:t'nfO{ k[YjLn] cfˆgf] s]Gb|lt/ tfGg] 
an . 

(ii)  o;sf] kl/df0f 7fpFFcg';f/ kl/jt{g 
x'G5 .  

(iii)  o;sf] PsfO Go'6g (N) xf] .  
&= ;f/f+z -tkfO{F“n] sltsf] a'em\g' eof] eGg] k|Zgsf] pQ/_ M 

!= ;"qcg';f/,  F=
G.m1m2 

d
2   

 To;}n] m1 / m2 k|To]s a/fa/ 1 lsnf]u|fd / d a/fa/ 1 ld6/ ePdf F = G x'G5 .  

@= u'?Tjfsif{0f cr/sf] dfg = 6.67×10–11 x'G5 . o;sf] PsfO Go'6g ju{ld6/ k|lt ju{ 

 lsnf]u|fd (Nm
2
/kg

2
) x'G5 .  

#= To;}n] j:t'sf] tf}n (W) k[YjLsf] cw{Jof; (R) cg';f/ 36a9 x'G5 . kxf8sf] 6'Kkf]df 

k[YjLsf] cw{Jof; (R) a9L x'g] x'Fbf j:t'sf] tf}n sd x'G5 . pxL j:t'sf] tf}n kxf8sf] 

km]bLdf a9L x'G5 . sf/0f ToxfFF k[YjLsf] cw{Jof; (R) sf] dfg sd x'G5 .  

$= lj/f6gu/eGbf sf7df8f}+ a9L prfOdf kb{5 . sf7df8f}+df k[YjLsf] cw{Jof; a9L x'G5 . 

To:tf] 7fpFFdf j:t'sf] tf}n sd x'G5 . To;}n] s'g} klg j:t'sf] tf}n lj/f6gu/df eGbf 

sf7df8f}+df sd x'G5 .  

%= 7fpFFcg';f/ Pp6} j:t'sf] tf}n klg km/s x'G5 . j:t'sf] tf}nnfO{ k[YjLsf] cw{Jof;n] c;/ 

ug]{ ePsf] x'Fbf o:tf] ePsf] xf] . j:t'sf] lk08 eg]sf] To;df ePsf] kbfy{sf] kl/df0f xf] . 

o;nfO{ k/df0f'sf] ;ª\Vof / kf/df0fljs lk08n] dfq c;/ ub{5 . To;}n] j:t'sf] lk08 

7fpFFcg';f/ kl/jt{g x'Fb}g .  

^= ;"qcg';f/, g∝ 1

9� oxfFF g = u'?Tj k|j]u / R= k[YjLsf] cw{Jof; xf] . 

 k[YjL k"0f{ uf]nfsf/ geO{ w|'jLo If]q cln y]lKrPsf] / e"dWo/]vLo If]q cln km's]sf] x'G5 . 

e"dWo/]vLo If]qdf R sf] dfg a9L x'G5 . To;}n] ToxfFF u'?Tj k|j]u sd x'G5 .  

&= kxf8sf] 6'Kkfdf / km]bLdf u'?Tj k|j]u ;dfg gx'g'sf] sf/0f klg k|Zg g+= * df h:t} 

cw{Jof; 36a9 ePsf]n] egL n]Vg'xf];\ .  

*= k|Zg g+= & / * sf] h:t} ldnfP/ pQ/ n]Vg'xf];\ . 

(= k[YjLsf] lk08 (6×1024 lsnf]u|fd) eGbf rGb|dfsf] lk08 (7.2×1022 lsnf]u|fd) sd 5 . 
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To;}n] rGb|dfsf] ;txdf u'?Tj k|j]u k[YjLdf eGbf sd x'G5 .  

!)= sfFrsf] k/LIf0f gnLnfO{ xfjfdf 1 ld6/ prfOaf6 dfq v;fn] klg s8f ;txdf k¥of] eg] 

km'6\5 . lsgsL v;]sf] k/LIf0f gnLdf kg]{ xfjfsf] cj/f]w sd x'G5 . k/LIf0f gnLdf k|j]u 

pTkGg eO{ v:g] ult a9L x'G5 . t/ kfgLdf v;fNbf kfgLsf] cj/f]wsf] sf/0fn] k/LIf0f 

gnLsf] ult sd x'G5 . To;}n] k/LIf0f gnL lj:tf/} v:b5 / k'm6\b}g . 
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kf7 M @ 

rfk (Pressure) 
!= kl/ro 

b}lgs hLjgdf ul/g] ljleGg sfo{x¿df rfksf] k|efj k/]sf] x'G5 . rfk;DaGwL hfgsf/L ePdf 

b}lgs hLjgdf rfksf] sf/0fn] b]vf kg]{ ljleGg 36gfx¿nfO{ ;lhnf];Fu a'em\g ;lsG5 ;fy} 

rfk;Fu ;DaGwLt ljleGg pks/0fx¿sf] k|of]u ug{ tyf sfo{k|lj|mof JofVof ug{ klg ;lhnf] 

x'G5 . h:t}M 6'Kkf] efFlrPsf] l;of]n] l;pg'eGbf 6'Kkf] ePsf] l;of]n] l;pFbf ;lhnf] x'g', 3/sf] 

dflyNnf] tnfsf] wf/fdf eGbf tNnf] tnfsf] wf/fdf a9L a]un] kfgL cfpg' cflb rfk;Fu 

;DaGwLt b}lgs hLjgdf cfOkg]{ 36gfx¿ x'g\ . o; kf7df oL / o:t} ljifoj:t'sf] af/]df 

5nkmn ul/G5 .  

@= p2]Zo 

o; kf7sf] cWoogkl5 tkfO{F+{+ lgDg sfo{x¿ ug{ ;Ifd x'g'x'g]5 M  

-s_ rfksf] kl/efiff lbg / rfk;Fu ;DaGwLt ;d:ofx¿ af/]df eGg .  

-v_ t/n kbfy{sf] rfk / ulx/fO aLrsf] ;DaGw kQf nufpg .  

-u_ kf:snsf] lgod JofVof ug{ .  

-3_ t/n kbfy{n] lbg] pmWj{rfk;DaGwL JofVof ug{ .  

-ª_ cfls{ldl8hsf] l;4fGt jtfpg / o;sf] k|of]u ug{ . 

-r_ jfo'd08nLo rfksf] kl/ro lbg / ;f];DaGwL k|of]usf] JofVof ug{ . 

#= ljifoa:t' 

#=! an, ;txsf] If]qkmn / rfk 

rfksf] af/]df :ki6 x'g Pp6f rf/kf6] OF6f lng'xf];\ / To;nfO{ cfˆgf] Pp6f v'§fdfly /fVg'xf];\ . 

tkfO{F+{+nfO{ To;n] s]xL bafa lbPsf] dx;'; x'G5 . jf:tjdf pSt bafa To; OF6fn] pTkGg ug]{ 

rfksf sf/0fn] x'G5 .  

ca rfksf] kl/efiff hfGg plNnlvt lj|mofsnfksf cfwf/df tn lbOPsf] tflnsfcg';f/sf] gfk 

lng'xf];\ / u0fgf ug'{xf];\ . 

OF6fsf] lk08 = m kg 

OF6fsf] tf}n = lk08 × 9.8 

tf}nsf] PsfO = Go"6g (N) 

OF6fsf] If]qkmn = nDafO × rf}8fO{ 

If]qkmnsf] PsfO{ = ju{ld6/ (m2
) 
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ca, OF6fn] lbg] rfk = 
OF6fsf] tf}n

OF6fsf] If]qkmn
 

 rfksf] PsfO = 
Go"6g (N)

ju{ ld6/;m2< 
 = Nm

-2 

 rfksf] PsfO{nfO{ kf:sn (Pascal) klg elgG5 . 

tkfO{“{+n] slt a'em\g'eof] < 

-!_ rfksf] kl/efiff lbg'xf];\ 

-@_ rfksf] P;=cfO{= PsfO pNn]v ug'{xf];\ . 

tkfO{F+{+n] lx;fj ug'{ePsf] OF6fsf] tf}n / If]qkmnsf] cg'kftn] rfksf] kl/efiff a'emfpF5 . 7f]; 

kbfy{n] lbg] rfk s'g s'g s'/fdf e/ k5{ eGg] hfgsf/L lng s]xL OF6fx¿ lng'xf];\ / To;nfO{ 

lrqdf b]vfOPh:t} u/L OF6fx¿nfO{ kmf]ddfly /fVg'xf];\ . h'g cj:yfdf kmf]d a9L blaPsf] 

b]lvG5, To;n] a9L rfkk/]sf] ;+s]t u5{ .  

 

 

 

 lrq g+=M 2.1 lrq g+=M 2.2 lrq g+=M 2.3 

lrq 2.1 / lrq 2.2 df b]vfOP cg';f/sf] lj|mofsnfk ubf{ OF6fsf] tf}n a/fa/ eP klg lrq 2.2 

df To;n] kmf]ddf lbg] rfk a9]sf] b]lvG5 . 

ctM j:t'n] cf]u6\g] If]qkmn sd ePdf To;n] k}bf ug]{ rfk a9L x'G5 / j:t'n] cf]u6\g] If]qkmn 

a9L ePdf To;n] k}bf ug]{ rfkdf sdL x'G5 .  

 ∴ rfk α= 
1

If]qkmn
 

lrq 2.1 / lrq 2.3 df b]vfOP cg';f/sf] lj|mofsnfk ubf{ OF6fn] cf]u6\g] If]qkmn a/fa/ eP klg 

OF6fsf] ;ª\Vof a9L /fVbf To;n] kmf]ddf lbg] rfk a9]sf] b]lvG5 . ctM j:t'sf] tf}n a9]df To;n] 

k}bf ug]{ rfk klg a9\5 .  

 ∴ rfk α tf}n jf an 

ctM 7f]; j:t'n] lbg] rfk To;sf] tf}n / To;n] cf]u6\g] If]qkmndf e/ kb{5 . o; tYonfO{ 

lgDgfg';f/ ;"qa4 ug{ ;lsG5 . 

∴ rfk (P) = 
an (N)

If]qkmn ;m2< 
 

tkfO{“{+n] slt a'em\g'eof] < 
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-#_ j:t'n] lbg] rfk / j:t'sf] tf}n tyf If]qkmn;Fusf] ;DjGw s:tf] x'G5 < 

#=@ t/n kbfy{sf] rfk / ulx/fO (Pressure of liquid and it's depth) 

t/n kbfy{nfO{ s'g} efF8f]df /fVbf To; t/n kbfy{n] pSt efF8f]sf] lkFwdf rfk k}bf ub{5 . hlt 

hlt t/n kbfy{sf] ulx/fO j[l4 x'G5, TolQs} dfqfdf PsfO t/nn] k}bf ug]{ rfk klg j[l4 x'G5 .  

o; tYonfO{ a'em\g lgDg lj|mofsnfk u/f}+ . 

lrqdf b]vfOPh:t} Pp6f Knfli6s af]tn lng'xf];\ 

/ To;sf] ljleGg prfOdf tLgcf]6f Kjfn 

kfg'{xf];\ . ca To;leq kfgL /fVg'xf];\ / x]g'{xf];\ . 

lrqdf b]vfOPh:t} efF8f]sf] lkFw lg/sf] -a9L 

ulx/fOsf]_ Kjfnaf6 kfgL a9L a]un] aflx/ cfpF5 

/ dflyNnf] -sd ulx/fOsf]_ Kjfnaf6 kfgL sd 

a]un] kfgL aflx/ cfpF5 .  

o; k|of]un] t/n kbfy{sf] ulx/fO a9L ePdf 

To;n] lbg] rfk klg a9L x'G5 eGg] k|:6\ofpF5 . jf:tjdf kf]v/Lsf] lkFwdf 8'Abf sfgsf] hfnL 

b'Vg'sf] sf/0f klg kfgLsf] a9L ulx/fOdf sfgsf] hfnLn] a9L rfksf] ;fdgf ug'{ k/]/ xf] .  

t/n kbfy{sf] rfk / ulx/fOsf] ;DaGw M  

PsfO If]qkmndf nDa¿kn] kg]{ annfO{ rfk elgG5 . rfksf] pSt kl/efiffcg';f/ s'g} efF8f], 

kf]v/L jf cGo 7fpFFdf /x]sf] t/n kbfy{n] To;sf] lkFwdf lbg] rfksf] ;DaGw ;f] t/nsf] tf}n 

(W) / lkFwsf] If]qkmn (A) lgDg ;"qn] b]vfpF5 M 

rfk (P) = 
an (F)

If]qkmn �A� 
 

P = >
? -oxfFF t/nsf] tf}n eg]s} t/nn] lkFwdf nufpg] an x'g\_ 

-sf/0fM tf}n (W) = kfgLsf] lk08 (m) × u'?Tj k|j]u (g) x'G5_ 

P = � × @
?  -sf/0fM j:t'sf] lk08 (m) = 3gTj (d) × cfotg (v) x'G5_ 

P = d ×  v × g
A  ∵  d =  m

V  

P =
d×A×h×g

A
 -sf/0fM cfotg (v) = lkFwsf] If]qkmn (A) × prfO (h) x'G5_ 

 P = d×h×g 

∴ P=h×d×g x'G5 .  

lrq g+=M 2.4 
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t/n kbfy{n] lbg] rfk (P) = ulx/fO (h) × 3gTj (d) × u'?Tj k|j]u (g)  

pSt ;DaGwcg';f/ s'g} lglZrt t/n kbfy{ / lglZrt 7fpFFdf t/nsf] 3gTj / u'?Tj k|j]unfO{ 

cr/ dfGg ;lsG5 . P∝h -sf/0fM d / g l:y/ x'Fbf_ ctM t/nn] lbg] rfk To;sf] ulx/fOdf dfq 

e/ kg]{ s'/f dflysf] ;DaGwn] :ki6 kf5{ . o;sf] ;fy} pSt rfk t/nsf] ulx/fO;Fu ;dfg'kflts 

x'G5 .  

plNnlvt ;dLs/0fsf] k|of]u u/L Pp6f lx;fj u/f}+ .  

pbfx/0f 

u'?Tj k|j]u 9.8 m/s
2 ePsf] 7fpFFdf 1.5 m ulx/fOdf kfgLsf] rfk slt k5{ <  

-kfgLsf] 3gTj = 1000 kg/m
3
)  

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

 kfgLsf] ulx/fO (h) = 1.5 m 

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

 rfk (P) = ? 

 ca, P = h × d × g = 1.5 × 1000 × 9.8 

 ∴ P = 14,700 Pa 

ctM kf]v/Lsf] 1.5 m ulx/fO 14,700 Pa rfk kb{5 .  

#=# kf:snsf] lgod (Pascal's law)    

æaGb efF8f]df el/Psf] t/n kbfy{df s'g} Ps 7fpFFdf rfk lbOof] eg] Tolt g} rfk ;a}lt/ nDa 

eP/ k|;f/0f x'G5 . Æ 

tkfO{“{+n] slt a'em\g'eof] < 
-$_ lgDg lrqdf lk:6g P2 df 10 Pa rfk lbFbf 

lk:6g P1 / P3 df slt rfk k}bf xf]nf <  
-^_ kf:snsf] lgoddf cfwfl/t b'O{{{ oGqx¿sf] 

gfd n]Vg'xf];\ . 

o; lgodnfO{ cem :ki6 ug{ / o;sf] k|of]u;DaGwL hfgsf/L lng tn lbOPsf] lx;fa u/f}+ . 

pbfx/0f  

lrqdf lbOPsf] h:tf] efF8f]sf] ;fgf] gnLsf] j|m; ;]S;g If]qkmn 

400cm
2
 / 7"nf] gnLsf] j|m; ;]S;g If]qkmn 2m

2
 5 . ;fgf] 

gnLsf] lk:6gdf 10N an nufpFbf 7"nf] gnLdf /x]sf] slt 

tf}nnfO{ ;Gt'ng ug{ ;lsG5 < 

oxfFF, 
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;fgf] gnLsf] j|m; ;]S;g If]qkmn = (A1) = 400cm
2
 = 

",,
�,, × �,,  m� = 0.04m

2
 

 ;fgf] gnLdf an � F1� = 10N 

 ;fgf] gnLdf rfk � P1� = 
��
?�

 

  = �,
,.," 

  =250 Pa   

  7"nf] gnLsf] j|m; ;]S;g If]qkmn � A2�=2m
2 

 7"nf] gnLdf rfk � P2� = 
F2

A2
 

  =
F2

2
 

kf:snsf] lgodcg';f/ aGb efF8f]df /x]sf] t/n kbfy{df Psfkl§ hlt rfk lbOG5, TolQs} rfk 

;a}lt/ k|;f/0f x'g] ePsf]n],  

 7"nf] gnLdf rfk (P2) = ;fgf] gnLdf rfk (P1) 

 cyjf, 
F2

2
=250 

  ∴ F2 = 500 N. 

ctM ;fgf] gnLdf 10 N an nufP/ 7"nf] gnLdf /x]sf] 500 N tf}nnfO{ ;Gt'ng ug{ ;lsG5 . 

o;} lgodsf] k|of]uaf6 df]6/ Uof/]hx¿df /x]sf] xfO8«f]lns lnˆ6 / 7"nf 7"nf ;jf/L ;fwgsf] 

xfO8«f]lns a|]s agfOPsf]] x'G5 . To;}n] xfO8«f]lns lnˆ6df yf]/} an k|of]u u/]/ w]/} tf}n prfNg 

;lsPsf] xf] . To:t} xfO8«f]lns a|]sdf yf]/} an k|of]u u/L 7"nf / b|'t ultdf u'8]sf] ;jf/L 

;fwgnfO{ /f]Sg ;lsPsf] xf] . 

hgL /fvf} F M k|];/ s's/df vfgf lsg rf“8f] kfS5 < 
k|];/ s's/ leq rfk lgoGq0f ul/Psf] x'G5 . To;leqsf] kfgL tft] kl5 jfliks/0f eO rfk 

a9\b} hfG5 . rfk a9] kl5 kfgL pDng] tfkj|md klg a9\5 . k|];/s's/ leqsf] tfkj|md a9]/ 

109
0
C b]vL 120

0
C ;Dd k'U5 . cToflws tfkj|mddf vfgf rfF8f] kfS5 . hjls v'Nnf efF8f]df 

ksfpFbf 100
0
C eGbf a9L tfkj|md k'Ug ;Sb}g . a9L prfOsf] 7fpFFdf tfkStd cem sd x'G5 

h:tf] sf7df08f}df 95
0
C dfq k'U5 . To;}n] vfgf kfSg l9nf] x'G5 .  

#=$ t/n kbfy{ / pmWj{rfk (Liquid and it's upthrust) 

xfdL kfgLdf k:bf kfgnL] prfn]sf] cg'ej x'G5 . of] kfgLsf] 

pmWj{rfksf] sf/0fn] ubf{ ePsf] xf] . o; s'/fnfO{ cem :ki6 ug{ 
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Pp6f lj|mofsnfk u/]/ x]/f}+ . 

lrqdf em}+ Pp6f sdfgL t/fh'sf] ;xfotfåf/f xfjfsf] dfWoddf Pp6f 9'ª\ufsf] tf}n gfKg'xf];\ . 

km]l/ To; 9'ª\ufnfO{ kfgLdf 8'afP/ tf}n gfKg'xf];\ . 

xfjfdf tf}n = x Go'6g  

kfgLdf tf}n = y Go'6g  

o;f] ubf{ kfgLdf 9'ª\ufsf] tf}n xfjfdf eGbf 36\g hfG5 . ToxL 36\g uPsf] tf}n g} kfgnL] 

lbPsf] pmWj{rfk xf] . t/n kbfy{n] dflylt/ ws]Ng] ansf] gfk g} t/nsf] pmWj{rfk xf] . 

9'ª\ufdf kg]{ pmWj{rfk = 9'ª\ufsf] xfjfdf tf}n — 9'ª\ufsf] kfgLdf tf}n = (x - y) Go'6g 

pmWj{rfk klg Ps k|sf/sf] an ePsf]n] PsfO Go'6g x'G5 . gf]6 M 1 kg lk08sf] sl/a 10N tf}n 

x'G5 . 

t/n kbfy{n] lbg] pmWj{rfk s'g} lglZrt 7fpFFdf t/n kbfy{sf] 3gTjdf e/ kb{5 . 3gTj, a9L 

ePdf pmWj{rfk a9L x'G5 / sd ePdf pmWj{rfk klg sd x'G5 .  

km'n :jR5 -z'4_ kfgLdf 8'A5 t/ g"g kfgLsf] uf9f 3f]ndf pqG5 M 

Pp6f lunf;df kfgL eg'{xf];\ . To;df s'v'/fsf] km'n /fVg'xf];\ . s] km'n 8'Aof] < 

km'n z'4 -:jR5_ kfgLdf 8'A5 . sf/0f km'nsf] tf}n :jR5 kfgLsf] pmWj{rfk eGbf a9L x'G5 . 

ca lunf;af6 km'n lems]/ $÷% rDrf g'g 3'nfpg'xf];\ . km'nnfO{ k'g lunf;df /fVg'xf];\ . s] 

km'n t}l/of] < t}l/Pg eg] cem a9L g'g 3'nfpg'xf];\ . g'g kfgLsf] uf9f 3f]ndf km'n t}l/G5 . 

sf/0f km'nsf] tf}neGbf g'g kfgLsf] pmWj{rfk a9L x'G5 . 

o;/L kfgLdf g'g 3'nfPkl5 kfgLsf] 3gTj a9\5 . o;sf] ;fy} kfgLsf] pmWj{rfk klg a9\5 . 

To;}n] a9L 3gTj ePsf] t/nsf] pmWj{rfk klg a9L x'G5 .  

tkfO{“{+n] slt a'em\g'eof] < 
-&_ pmWj{rfk eg]sf] s] xf] < 

-*_ s'g} 7fpFFdf j:t'nfO{ kfgLdf 8'afpFbf o;df kg{ hfg] pmWj{rfk s] s] s'/fdf e/ 

k5{ < 

#=% cfls{ldl8hsf] l;4fGt (Archemede's principle)    

sIff 10 sf] lj1fgsf] kf7\ok':tsdf 

lbOPsf] cfls{ldl8hsf] l;4fGt cWoog 

ug'{xf];\ . cem To;df :ki6 x'g tn 

lbOPsf] Pp6f lj|mofsnfk ug'{xf];\ . 
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lrqdf b]vfOPh:t} 9'ª\ufnfO{ sdfgL t/fh'sf] ;xfotfåf/f klxn] xfjfsf] dfWoddf / kl5 

cf]e/ˆnf] Sofgleq /x]sf] kfgLdf hf]Vg'xf];\ . o;/L cf]e/ˆnf] Sofgleq 9'ª\uf 8'afpFbf s]xL kfgL 

lj:yfkg x'G5 . pSt lj:yflkt kfgnLfO{ hf]Vg'xf];\ . 9'ª\ufsf] tf}n Go'6g (N) PsfOdf ¿kfGt/ 

ug'{xf];\ . 1 lsnf]u|fd (1000 u|fd_ lk08sf] tf}n 10 Go'6g x'G5 . 

9'ª\ufsf] xfjfdf tf}n = x Go'6g 

9'ª\ufsf] kfgLdf tf}n = y Go'6g 

9'ª\ufdf kg]{ pmWj{rfk = 9'ª\ufsf] xfjfdf tf}n – 9'ª\ufsf] kfgLdf tf}n 

 = (x - y) Go'6g 

lj:yflkt kfgLsf] tf}n = (p) Go'6g 

dflysf] lj|mofsnfkkl5 9'ª\ufdf kg]{ pmWj{rfk / o;nfO{ kfgLdf 8'afpFbf lj:yflkt x'g] kfgLsf] 

tf}naLrdf s] ;DaGw kfpg'eof] < 

p = x -y eof] . 

xf], tkfO{F+{+n] kfpg'ePsf] ;DaGw ;xL xf] . 9'ª\ufdf kg{ hfg] pmWj{rfk / lj:yflkt kfgLsf] tf}n 

a/fa/ x'G5 . j:t'nfO{ t/ndf cf+lzs jf k"0f{¿kn] 8'afpFbf pSt j:t'n] lj:yflkt t/nsf] tf}n 

/ j:t'df kg]{ pmWj{rfk a/fa/ x'G5 . of] g} cfls{ldl8hsf] l;4fGt xf] .  

#=^ Knjgsf] lgod (Law of Floatation) 

dfly cfls{ldl8hsf] l;4fGtdf plNnlvt k|of]udf olb kfgLdf /flvg] j:t'sf] tf}n / To; j:t'n] 

lj:yfkg ug]{ kfgLsf] tf}n a/fa/ eof] eg] Tof] j:t' kfgLdf t}/G5 . lsgeg] j:t'n] cfˆgf] tf}n 

a/fa/sf] kfgL lj:yfkg u¥of] eg] cfls{ldl8hsf] l;4fGtcg';f/ pSt j:t'df ToxL j:t'sf] tf}n 

a/fa/sf] pmWj{rfk k5{ . o;f] ePdf j:t'sf] tf}n / pmWj{rfk a/fa/ / ljkl/t x'g uO{ pSt 

j:t'sf] kl/0ffdfTds tf}n -an_ kfgLdf z"Go x'G5 . tf}nljxLg ePkl5 j:t' kfgLdf t}/G5 . 

o;/L j:t' kfgLdf t}/g] cj:yf a'emfpg] cfls{ldl8hsf] l;4fGtsf] ljz]if cj:yf g} Knjgsf] 

lgod xf] . Knjgsf] lgod lgDgcg';f/ n]lvG5 – 

æt/n kbfy{df pqg] j:t'n] cfˆgf] tf}n a/fa/sf] t/n kbfy{ lj:yflkt ub{5Æ  

kmnfdn] ag]sf 7"nf 7"nf kfgL hxfhx¿ o;/L ;d'lrt cfsf/ lbO lgdf{0f ul/Psf] x'G5 ls 

To;n] ;w}FF nf]8 ;lxtsf] cfˆgf] tf}n a/fa/sf] kfgL lj:yfkg ug{ ;S5 . To;}n] kfgL hxfhx¿ 

w]/} 7"nf / ux|f}+ eP tfklg kfgLdf t}/G5g\ .  

sltko t/n kbfy{sf] 3gTj gfKg k|of]udf NofOg] xfO8«f]ld6/ klg oxL lgodsf cfwf/df lgdf{0f 

ul/Psf] x'G5 . b"wsf] z'4tf gfKg k|of]udf NofOg] xfO8«f]ld6/nfO{ NofS6f]ld6/ elgG5 . t/n 

kbfy{df ld;fOg] kbfy{sf cfwf/df To;sf] 3gTj km/s kg{ cfpF5 . ToxL 3gTjdf cfpg] 

km/ssf] cfwf/df t/n kbfy{df ld;fj6 5 jf 5}g egL hfgsf/L lng ;lsG5 . 
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tkfO{“{+n] slt a'em\g'eof] < 
-(_ cfls{ldl8hsf] l;4fGt n]Vg'xf];\ . 
-!)_ Knjgsf] lgod n]Vg'xf];\ .  
-!!_ j:t'x¿ t/n kbfy{df t}/g] b'O{{{cf]6f cj:yfx¿ n]Vg'xf];\ . 
-!@_ cDnsf] 3gTj gfKg k|of]u ul/g] pks/0fsf] gfd n]Vg'xf];\ . 

 

hfgL /fvf}“ 
!= pmWj{rfk t/n kbfy{leq j:t'n] lng] 7fpFFcg';f/ km/s km/s x'G5 . kmnfdsf] lsnf 

kfgLdf 8'afpFbf o;n] kfgLdf yf]/} 7fpFF lng] x'Fbf o;df kg]{ pmWj{rfk o;sf] tf}n eGbf 
klg sd x'G5 . t/ kmnfdn] g} ag]sf] hxfhn] kfgLleq w]/} 7fpFF cf]u6\g] ePsfn] 
pmWj{rfk klg hxfhsf] tf}n a/fa/ eO{ hxfh kfgLdf pqG5 . 

@= vfnL hxfhsf] bfFhf]df dfn;fdfg af]s]sf] hxfhsf] tf}n a9L ePsf] sf/0fn] ubf{ 
kfgLdf w]/} efu 8'A5 . hlt hxfhsf] a9L efu 8'Aof] pmWj{rfk klg ToxL cg';f/  
a9\5 . t/ pmWj{rfk / hxfhsf] tf}n a/fa/ /x];Dd hxfh t}l/G5 . 

#=  pmWj{rfk t/n kbfy{sf] 3gTjdf klg e/ kb{5 . To;}n] ;kmf kfgLdf eGbf g'g 
ldl;Psf] ;d'Gb|sf] kfgLdf pmWj{rfk a9L nfUg] ePsfn] g'g ldl;Psf] kfgLdf hxfhn] 
w]/} jhg af]Sg ;S5 . 

 

#=& jfo'd08nLo rfk (Atmospheric Pressure) 

;fdfGotof xfdL cfˆgf] j/k/sf b[Zo j:t'x¿ afx]ssf 7fpFFnfO{ vfnL cyjf z"Go :yfgsf] 

¿kdf b]lv/x]sf x'G5f}F . t/ jf:tjdf tL z"Go :yfg xf]Ogg\ . To:tf] 7fpFF ljleGg UofF;x¿sf] 

ld>0fn] el/Psf] x'G5 . UofF;x¿sf] ld>0fnfO{ …jfo'Ú cyjf xfjf elgG5 . k[YjLnfO{ rf/}lt/af6 

xfjfn] 3]l//fv]sf] x'G5 h;nfO{ jfo'd08n (Atmosphere) elgG5 . jfo'd08n k[YjLsf] ;txb]lv 

sl/a 1000km sf] pFrfO{;Dd km}lnPsf] 5 . jfo'd08ndf gfO6«f]hg (78%), clS;hg (21%), 

sfa{g 8fO{cS;fO{8 (0.03%) sf ;fy} yf]/} dfqfdf lxlnod, cfu{g, cf]hf]g, hnjfik tyf 

w'nf]s0f klg /x]sf] x'G5 . xfjfsf] agfj6af6 :ki6 x'G5 ls o;nfO{ xfdLn] b]Vg g;s] tfklg of] 

Pp6f j:t' xf] . j:t'sf] tf}n x'G5, To;sf/0f xfjfsf] klg tf}n x'G5 . jfo'd08ndf /x]sf] xfjfsf] 

tf}nsf] sf/0fn] k[YjLsf] ;txdf o;n] rfk lbG5, h;nfO{ jfo'd08nLo rfk (Atmospheric 

Pressure) elgG5 . 

;d'b|sf] ;txsf] jfo'd08nLo rfk 10
6
N/m

2
 cyf{t\ 760mm of Hg x'G5 . o;nfO{ :6fG88{ 

jfo'd08nLo rfk (Standard atmospheric pressure) elgG5 . 

xfjfsf] tf}n x'G5 

xfjfsf] tf}n af/] :ki6 x'g Pp6} ;fOhsf b'O{{cf]6f a]n'gx¿ 

lng'xf];\ . b'O{{6} a]n'gnfO{ xfjf e/]/ wfuf]]sf] d2tn] Pp6f 
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808Lsf] b'O{{lt/ afFw]/ pSt 808Lsf] aLrdf csf]{ wfuf]] afFw]/ b'j} 

a]n'gsf] tf}n t'ngf ug'{xf];\ . lrqdf b]vfOP h:t} u/L 

a]n'gx¿sf] tf}n a/fa/ b]lvG5 . ca Pp6f a]n'gdf xfjf eg'{xf];\ 

. km]l/ cl3s} h:tf] t'ngf ug'{xf];\ . tkfO{FFn] :ki6 ¿kdf xfjf 

el/Psf] a]n'gsf] tf}n a9L cg'ej ug{ ;Sg' x'G5 . atf; rn]sf] 

a]nf ¿vsf kftx¿ nufot ljleGg j:t'x¿ xlNn/x]sf] b]V5f}F, 

Tof] tf}ns} sf/0fn] xf] . 

jfo'd08nn] rfk lbG5 

-s_ lrqdf b]vfOP h:t} u/L Pp6f lunf;df 6Dd 

kfgL e/]/ To;sf] d'vnfO{ Pp6f sf8{af]8{ k]k/sf] 

6'j|mfn] 5f]Kg'xf];\ . Pp6f xftn] lunf;sf] lkFwdf 

;dfpg'xf];\ . clg csf]{ xTs]nf sf8{af]8{ k]k/dfly 

/fv]/ lunf;nfO{ lj:tf/} 3f]K6\ofpg'xf];\ . ca 

sf8{af]8{af6 xTs]nf lemSg'xf];\ . lunf;af6 kfgL 

kf]lvFb}g, lsg xf]nf < ljrf/ ug'{eof] < 

 sf8{af]8{df tnaf6 jfo'd08nn] rfk lbO/x]sf] x'G5 

h;n] ubf{ sf8{af]8{ tnlt/ v:g kfpFb}g, 

kmn:j¿k lunf;sf] kfgL gkf]lvsg oyfjt /xL /xG5 . 

-v_ lrqdf b]vfOP h:t} Pp6f 7"nf] d'v ePsf] af]tn lng'xf];\ . 

pSt af]tnsf] s]xL efu tftf] kfgnL] eg'{xf];\ . ca af]tnsf] 

d'v hlt g} df]6fO{ ePsf] kfs]sf] s]/fsf] sf];fnfO{ yf]]/} dfq 

af]Stf gª\UofP/, gª\UofOPsf] efu hlt af]tnleq l5/fP/ 

5f]8\g'xf];\ . o;f] ubf{ s]/fsf] sf];fnfO{ xfjf gl5g]{ lasf]{sf] 

¿kdf k|of]u ug'{k5{ . s]xLa]/ kv{g'xf];\ . tkfO{FFn] s] b]Vg'eof]< 

s]/fsf] af]Stf cfkm}F 5'l§g yfNb5 / s]/fsf] sf];f af]tnleq 

k:g yfNb5 . o:tf] lsg eof] xf]nf < jf:tjdf af]tnleq tftf] 

kfgL /fVbf To;leqsf] xfjf klg tft]/ aflx/ lg:sG5 . s]/fsf] 

sf];fn] af]tnsf] d'v aGb ul/;s]kl5 To;leq xfjf l5g{ 

kfpFb}g . kfgL ;]nfpg yfn]kl5 af]tnleqsf] km}lnP/ /x]sf] 

tftf] xfjf ;]nfP/ v'lDrG5 / Go"g rfFk aGb5 . rfFk 36]sf] 

sf/0f -ToxfFF vfnL :yfg ag]sf]n]_ leqaf6 s]/fsf] sf];fnfO{ 

lbOg] rfk sd x'G5 . t/ jfo'd08nn] s]/fsf] sf];fdfly rfk 

lbOg} /xG5 h;n] ubf{ s]/fsf] sf];f af]tnleq k:b5 . 
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-u_ lrqdf b]vfOPsf] h:tf] u/L ;fgf] d'v ePsf] Knfl:6ssf] af]tn 

lng'xf];\ . To;sf] lkFw sf6]/ Pp6f a]n'gsf] /a/ -cyjf 

elnansf] yf]qf] Anf8/sf] /a/_ n] 5f]k]/ gkm'l:sg] u/L wfuf]]n] 

afFWg'xf];\ . ca af]tnsf] d'vdf cfˆgf] d'v /fv]/ af]tn leqsf] 

xfjf cfkm"lt/ tfGg'xf];\ . tkfO{FFn] s] b]Vg'eof] < To:tf] lsg eof] 

xf]nf < 

 

 
tkfO{“n] slt a'‰g'eof] < 

-!#_ jfo'd08nLo rfk eg]sf] s] xf] < 

-!$_ Pp6f Knfli6ssf] af]tnsf] PsltxfO{ hlt efu tftf] kfgnL] e/]/ To;leq xfjf gl5g]{ 

u/L lasf]{ aGb ubf{ s] x'G5 < lsg < 

-3_ æcf]6f] jfg u}l/sÆ gfd u/]sf] Ps k|l;4 j}1flgsn] hd{lgsf] d}u8{ju{ gu/df hd{gLsf 

/fhf ;dIf Pp6f k|of]u k|bz{g u/]sf lyP . pgn] b'O{{6f uf]nfsf/ srf}/fx¿ agfpg 

nufPsf lyP . tfdfaf6 agfOPsf oL srf}/fx¿sf] d'v cfk;df 6Dd ldNg] u/L agfOPsf] 

lyof] . b'j} srf}/fx¿nfO{ cfk;df hf]8\bf vf]j|mf] es'08f] h:tf] cfs[lt aGbYof] . kmnfd] 

l;lStx¿ nufOPsf lyP . vf]j|mf] efudf leqaf6 xfjf lgsfNg Pp6f 6'6L klg nufOPsf] 

lyof] . pSt vf]j|mf] anleqsf] 

xfjf lgsfn]/ b'O{{hgf alnof 

dflg;x¿nfO{ b'j}lt/af6 

l;StL tfg]/ srf}/fx¿nfO{ 

5'6\ofpg nufOPsf] lyof] . 

pgLx¿sf] ann] srf}/fx¿ 

cnUofpg ;s]g . clg b'j}lt/af6 Ps Ps cf]6f 3f]8f hf]t]/ srf}/fx¿ cnUofpg] k|of; 

ul/of] . b'O{{ cf]6f 3f]8fx¿sf] ann] ;d]t srf}/f cnUofpg g;lsP kl5 3f]8fx¿sf] 

;ª\Vof a9fpg yflnof] . cGttM b'j} tkm{ cf7÷cf7 cf]6f 3f]8fx¿ hf]t]/ tfGbfaNn tL 

srf}/fx¿nfO{ 5'6\ofpg ;lsPsf] lyof] . jf:tjdf vf]j|mf] efuleqaf6 xfjf lgsfln;s]kl5 

jfo'd08nLo bafasf sf/0f b'j} srf}/fx¿ Ps cfk;df alnof] u/L 6fFl;g k'u]sf] lyof] . 

h;nfO{ ;f]x«cf]6f 3f]8fx¿sf] ann] dfq 5'6\ofpg ;s]sf] lyof] . 

#=* kf/f]o'St Aof/f]ld6/ (Mercury barometer) 

jfo'd08nLo rfk Pp6f ef}lts kl/0ffd xf] . ef}lts kl/df0fnfO{ gfKg ;lsG5 . jfo'd08nLo 

rfk gfKg k|of]u ul/g] oGqsf] gfd Aof/f]ld6/ xf] . Aof/f] ld6/ d'Vo ¿kdf b'O{{ lsl;dsf x'G5g . 

-s_ kf/f] o'St Aof/f] ld6/ -v_ Pg]/f]O8 Aof/f]ld6/ . oxfFF kf/f] o'St Aof/f]ld6/sf] af/]df dfq 
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5nkmn ug]{ 5f}+ . 

O6flnsf j}1flgs …6f]l//f]nLÚn] kf/f] Aof/f] ld6/sf] 

cfljisf/ u/]sf lyP . kf/f]o'St Aof/f]ld6/ agfpg 

Ps d'v 5f]lkPsf] 1 ld6/ nfdf] sfFrsf] gnLdf 

6Dd kf/f] el/G5 . kf/f] leq xfjfsf kmf]sfx¿ /xg 

lbg' x'Fb}g . pSt gnLsf] v'Nnf d'vnfO{ a'9L 

cf}Fnfn] 5f]k]/ lrqdf b]vfOPsf] h:tf] u/L kf/f]n] 

el/Psf] efF8f] (trough) df 3f]K6\ofP/ /flvG5 . 

ca gnLleq /x]sf] kf/f]sf] ;tx s]xL tn emb{5 

t/ k'/} tn emg{ kfpFb}g lsgeg] 6«kmsf] kf/f]df 

jfo'd08nLo rfk kl//fv]sf] x'G5 . kf/f]sf] 

;txdfly sfFrsf] gnLsf] lkFwlt/ s]xL z"Go :yfg 

/xG5 h;nfO{ 6f]/Ll;lnog Eofs'd (Torricellian vaccum) elgG5 . 

jfo'd08nLo rfk 36a9 x'Fbf 6«kmdf /x]sf] kf/f]df kg]{ rfk klg 36a9 x'G5 h;n] ubf{ sfFrsf] 

gnLleqsf] kf/f]sf] prfO{ klg 36a9 x'G5 . pSt gnLnfO{ :6\of08sf] ;xfotfn] pEofP/ To;;Fu 

;dfgfGt/ x'g] u/L Pp6f u|ofh'P6]8 :s]n /flvG5 . oxL :s]nsf] d2taf6 kf/]sf] pFrfO{ kQf 

nufP/ afo'd08lno rfk gflkG5 . 

tkfO{“n] slt a'‰g'eof] < 

-!%_ rfk gfKg] oGq eg]sf] s] xf] < 

-!^_ kf/f] o'St Aof/f]ld6/ s;/L agfOPsf] x'G5 < 

-!&_ kf/f] o'St Aof/f]ld6/sf] d2tn] jfo'd08nLo rfk s;/L dfkg ul/G5 < 

-!*_ 6f]/L;]lnog Eofs'd eg]sf] s] xf] < 

#=( l;l/Gh (Syringe) M 

s'g} wft', sfFr cyjf Knfli6ssf] vf]j|mf] a]ngf leq lk:6g /fv]/ l;l/Gh 

agfOG5 . vf]j|mf] a]ngfnfO{ Aof/]n elgG5 . Aof/]ndf u|fh'P6]8 :s]n 

agfOPsf] x'G5 . Aof/]n Pp6f 5]p r'Rrf] k/]sf] x'G5 . r'Rrf] k/]sf] 

5]pnfO{ gf]hn elgG5 . gf]hndf lg8n cyf{t\ ;'O{ lkm6 ug{ ;lsG5 . 

l;l/Gh k|of]u ubf{ ;'O{nfO{ t/n cf}iflw ePsf] efF8f]df b'afOG5 clg 

lk:6gnfO{ la:tf/} aflx/Llt/ tflgG5 . lki6gnfO{ tfGbf lki6g cufl8sf] 

Aof/]ndf Eofs'd aGb} hfG5 . jfo'd08nLo rfksf] sf/0fn] ubf{ t/n 

cf}iflw ePsf] efF8f]af6 l;l/Ghsf] Aof/]ndf cf}iflw el/Fb} hfG5 . lsgeg] 
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t/n kbfy{sf] k|jfx hlxn] klg pRr rfkaf6 Go"g rfklt/ x'g] ub{5 . ca l;l/Ghsf] Aof/]ndf 

cfjZos t/n cf}iflw el/;s]kl5 k'gM lk:6gnfO{ leqkl§ 3r]6]/ pSt cf}iflwnfO{ OlR5t :yndf 

k'¥ofpg ;lsG5 . l;l/Ghsf] Aof/]nnfO{ :6f]/]h l;lnG8/ klg elgG5 . 

l;l/Gh Pp6f lrlsT;sLo cf}+hf/ (Medical instrument) xf] . lj/fdLsf] lhpaf6 /ut lgsfNg, 

la/fdLsf] df+zk]zL cyjf /ut gzf dfkm{t z/L/leq cf}iflw k7fpFg l;l/Ghsf] k|of]u ul/G5 . 

tkfO{“n] slt a'‰g'eof] < 

-!(_ l;l/Gh xfd|f] nflu lsg pkof]uL 5 < 

-@)_ l;l/Ghdf Aof/]n tyf lki6g s]nfO{ elgG5 < 

-@!_ l;l/GhnfO{ lrlslT;o cf}+hf/ elgG5, lsg < 

-@@_ l;l/Ghn] s;/L sfo{ ub{5 < 

#=!) xfjf lbg] kDk (Air Pump) 

l;l/Gh h:t} xfjf lbg] kDk klg Pp6f pkof]uL pks/0f xf] . uf8L, ;fOsn cflbsf] 6\o'adf, 

elnan / km'6ansf] Anf8/df tyf a]n'gdf xfjf eg{ o;sf] k|of]u ul/G5 . 

xfjf lbg] kDkdf klg Pp6f Aof/]nleq lk:6g 

/flvPsf] x'G5 . Aof/]nsf] cufl8 kl§sf] 5]pdf 

gf]hn agfOPsf] x'G5 . lki6gsf] cufl8 kl§ 

nrsbf/ jfz/ /flvPsf] x'G5 . jfz/n] 

eNesf] sfd ub{5 . lki6gsf] k5fl8 kl§ 

xftn] ;dfTg ;lhnf] x'g] u/L Xof08n h8fg 

ul/Psf] x'G5 . 

xfjf eg'{kg]{ 6\o'asf] 6'6LnfO{ kDksf] gf]hn;Fu hf]8]/ Xof08nnfO{ aflx/ kl§ tflgG5 . o;f] ubf{ 

jfo'd08nLo rfkn] ubf{ nrsbf/ jfz/nfO{ s'RofpFb} Aof/]nleq xfjfsf] k|j]z x'G5 / Aof/]n 

xfjfn] el/G5 . 6\o'aleq xfjf k7fpFg Xof08nnfO{ cufl8 kl§ ws]Ng'k5{ . To;f] ubf{ Aof/]n leq 

xfjfsf] rfk a9\g uO{ jfz/ aGb x'g hfG5 / h'g af6f] xfjfsf] k|j]z ePsf] x'G5 ToxfFFaf6 xfjf 

lkmtf{ x'g ;Sb}g / 6\o'asf] eNeaf6 6\o"aleq xfjf el/Fb} hfG5 . o;/L k6s k6s Xof08nnfO{ 

cufl8 k5fl8 rnfpFbf 6\o'a leq xfjf el/G5 . 

tkfO{“n] slt a'‰g'eof] < 

-@#_ xfjf lbg] kDksf] pkof]lutf s] xf] < 

-@$_ s] tkfO{FFn] v'§fn] lyr]/ rnfOg] xfjf lbg] kDk b]Vg'ePsf] 5 < lrq sf]g'{xf];\ / To;df 

Aof/]n, lki6g, gf]hn / jfz/ b]vfpg'xf];\ . 

-@%_ xfjf lbg] kDkn] s;/L sfo{ ub{5 < 
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-@^_ xfjf lbg] kDkdf lki6gnfO{ k5fl8 tfGbf jfz/sf] cl3lNt/ /x]sf] Aof/]nsf] efudf z"Go 

aGb}g, lsg < 

 

#=!! kfgLtfGg] kDk (Water Pump) 

hldgsf] ;tx d'lgsf] kfgL tfGg kfgLtfGg] kDksf] k|of]u 

ul/G5 . Ogf/sf] kfgL tfGg klg o;sf] k|of]u x'G5 . kfgL 

tfGg] kDk klg jfo'd08nLo rfksf] l;4fGtdf cfwfl/t x'G5 . 

xfjf lbg] kDksf] h:t} u/L kfgL tfGg] kDkdf klg Aof/]nleq 

jfz/ ;lxtsf] lki6g /fv]/ agfOPsf] x'G5 . t/ o;df b'O{{ 

cf]6f jfz/sf] aLrdf Pp6f eNe (V1) /x]sf] x'G5 eg] 

Aof/]nsf] lkFwdf csf]{ eNe (V2) /x]sf] x'G5 . 

lrq …sÚ df h:tf] Xof08nnfO{ dfly prfNbf lki6g tnlt/ 

hfG5 . lki6g d'lg Aof/]ndf el/P/ /x]sf] kfgLsf] rfkn] 

lki6g eNe (V1) v'N5 / lki6g dfly kfgL el/Fb} hfG5 . o; 

avt csf]{ eNe (V2) dfly /x]sf] kfgLsf] rfkn] s'6 eNe 

(V2) aGb cj:yfdf /x]sf]n] Aof/]nleq kfgL cl8Psf] x'G5 . 

o; k|lj|mofnfO{ 8fpg :6«f]s elgG5 . km]l/ Xof08nnfO{ 

tnlt/ lyRbf lrq …vÚ df b]vfOPsf] h:t} lk:6g dflysf] 

kfgLsf] rfkn] lki6g eNe (V2) aGb x'G5 h;n] ubf{ 

lki6g;Fu} kfgL klg dfly cfpFb} hfG5 / cfp6n]6af6 kDk 

aflx/ lg:sG5 . 7Ls o;} a]nf lki6g d'lg z"Gosf] lgdf{0f x'g 

hfG5 h;n] ubf{ Aof/]ndf rfk sd x'g hfG5 . km'6 eNe 

(V2) nfO{ dflyaf6 lyRg] s'g} an /xFb}g kmn:j¿k e"ldut 

kfgLsf] rfkn] km'6 eNe (V2) v'Ng uO{ Aof/]n leq kfgL 

el/g yfNb5 . o; k|lj|mofnfO{ ck :6«f]s elgG5 . o;/L 

Xof08nnfO{ k6s k6s tndfly rnfpFbf kfgL tfGg] kDksf] 

cfp6n]6af6 nueu lg/Gt/ ¿kdf kfgL lgl:s/xG5 . 

gf]6M kfgL tfGg] kDkaf/] cem /fd|f];Fu a'‰g sIff bzsf] 

lj1fg k':tsdf kfgL tfGg] kDk;Fu ;DaGwLt ljifoj:t' cWoog ug'{xf];\ . 

tkfO{“n] slt a'‰g'eof] < 

-@&_ kfgL tfGg] kDkdf lki6g eNe eg]sf] s] xf] < 

-@*_ kfgL tfGg] kDkdf km'6 eNe eg]sf] s] xf] < 
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-@(_ kfgL tfGg] kDkdf x'g] ck :6«f]s k|lj|mof aofg ug'{xf];\ . 

-#)_ kfgL tfGg] kDkdf x'g] 8fpg :6«f]s k|lj|mof aofg ug'{xf];\ . 

 

$= cEof; 

-!_ 6'Kkf] ePsf] l;of]n] n'uf l;pg ;lhnf] x'G5, lsg < 

-@_ afFwsf] kvf{nsf] lkFwlt/sf] efu a9L afSnf] agfOPsf] x'G5, lsg < 

-#_ lgDg lrqsf] cWoog u/L ;f]lwPsf k|Zgx¿sf] pQ/ lbg'xf];\ . 

-c_ b'j} 6\ofª\sLsf] Ifdtf 1000 ln6/ 5 / b'j} 6\ofª\sdLf e/L kfgL 5 . s'g 

6\ofª\sLsf] lkFwdf a9L rfk 

kb{5, lsg < 

-cf_ 6\ofª\sL æsÆ sf] lkFwdf slt 

rfk kb{5 < u0fgf ug'{xf];\ . 

 -kfgLsf] 3gTj = 1000 kg/m
3
 

/ To; 7fpFFsf] u'?Tj k|j]u = 9.8 m/s
2
) 

-O_ 6\ofª\sL æsÆ df 500 ln6/ 6\ofª\sL ævÆ df 800 ln6/ kfgL /fVbf s'g 

6\ofª\sLsf] lkFwdf a9L rfk k}bf x'G5 lsg < 

-$_ lgDg lrqsf] cWoog u/L ;f]lwPsf k|Zgsf] pQ/ lbg'xf];\ . 

-c_ xfjfsf] dfWoddf hf]Vbf 25 Go'6g 

tf}n x'g] j:t' lrqdf h:t} 

kfgLsf] dfWoddf hf]Vbf 16 Go'6g 

x'G5 eg] pSt j:t'df slt 

pmWj{rfk k5{ < 

-cf_ pSt j:t'n] lj:yfkg ug]{ kfgLsf] 

tf}n slt x'G5 < 

 -O_ of] k|of]u s'g l;4fGtdf cfwfl/t 5 < pSt l;4fGt n]Vg'xf];\ . 

-%_ a/km 7f]; cj:yfdf eP klg of] kfgLdf t}/G5, lsg < 

-^_ s'g} 7fpFFdf /flvPsf] Jof/f]ld6/df kf/f]sf] :tDesf] prfO 76 cm. 5 eg] pSt 

7fpFFsf] jfo'd08nLo rfk slt x'G5 < -kf/f]sf] 3gTj = 13.6 gm/cm
3
 / u'?Tj 

k|j]u = 980 cm/s
2
) 

-&_ Pp6f a/kmsf] 6'j|mfsf] nDafO = 1m, rf}8fO = 50cm / prfO = 30cm eP Tof] 

a/kmsf] 6'j|mfsf] kfgLleq slt ;]=dL= 8'A5 < 
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 -a/kmsf] 3gTj = 920 kg/m
3
) / kfgLsf] 3gTj = 1000 kg/m

3_ 

-*_ gbLsf] kfgLdf eGbf ;d'Gb|sf] kfgLdf hxfhn] tf}n w]/} af]Sg ;S5, lsg < 

-(_ jfo'd08nLo rfk eg]sf] s] xf] < 

-!)_ :6\of088{ jfo'd08nLo rfksf] dfg slt x'G5 < 

-!!_ jfo'd08nLo rfk dfkg ug]{ oGqsf] gfd s] xf] < 

-!@_ ;fdfGotofM xfd|f] z/L/n] jfo'd08nLo rfksf] cg'ej ub}{g, lsg < 

-!#_ xfjf lbg] kDkdf jfz/sf] sfd s] xf] < 

-!$_ l;l/Ghsf] agfj6 / sfo{ ;lrq j0f{g ug'{xf];\ . 

-!%_ xfjf lbg] kDksf] gfdfª\lst lrq sf]g'{xf];\ . 

-!^_ ;fOsnsf] 6\o'adf eNe /flvPsf] x'G5, lsg < 

-!&_ kfgL tfGg] kDksf] 8fpg :6«f]s tyf ck :6«f]s bzf{pg] 5'§f 5'§} lrq sf]g'{xf];\ . 

-!*_ kfgL tfGg] kDkdf x'g] 8fpg :6«f]s k|lj|mof aofg ug'{xf];\ . 

-!(_ l;l/Ghsf] lki6g tyf xfjf lbg] kDksf] lki6gdf s] km/s x'G5 < 

-@)_ kfgL tfGg] kDksf] lki6g dfly uO/x]sf] a]nf s'g rfksf] sf/0fn] ubf{ km"6 eNe 

v'N5 < 

%= k[i7kf]if0f -cEof;df lbOPsf k|Zgx¿sf] pQ/_ 

-!_  6'Kkf] ePsf] l;of]sf] 6'Kkf]sf] If]qkmn sd x'G5 . If]qkmn sd ePdf To;n] lbg] rfk a9L 

x'G5 . To;}n] 6'Kkf] ePsf] l;of]n] n'uf l;pg ;lhnf] x'G5 . 

-@_  afFw vf]nfdf kfgL 5]Sg jgfOPsf] kvf{n xf] . kfgLsf] rfk a9L uO/flxdf a9L x'G5 . 

afFwsf] kvf{nsf] lkFwlt/sf] efun] a9L rfksf] ;fdgf ug'{k5{ . a9L rfksf] sf/0fn] kvf{n 

gelTsof]; eg]/ lkFwlt/sf] efu a9L jfSnf] u/L agfOPsf] x'G5 . 

-#_  -c_ 6\ofª\sL s sf] lkFwdf a9L rfk k5{ . lsgeg] o;df kfgLsf] ulx/fO a9L 5 .  

  -cf_ P=hdg ;"q k|of]u u/L lx;fj ug'{xf];\ .  - pQ/ M 29,400 Pa ) 

 -O_ æsÆ 6\ofª\sLsf] lkFwdf a9L rfk k}bf x'G5 . lsgeg] æsÆ 6\ofª\sLdf kfgLsf] 

ulx/fO a9L x'G5 . 

-$_ -c_ pmWj{rfk 9N = x'G5 -xfjfdf tf}n — kfgLdf tf}n = 25–16=9N_ 

 -cf_ lj:yflkt kfgLsf] tf}n = pmWj{rfk = 9N 

 -O_ cfls{ldl8hsf] l;4fGt M s'g} j:t'nfO{ t/ndf /fVbf t/nleq hlt 7fpFF lnG5 
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Toltg} t/n lj:yflkt ub{5 / lj:yflkt t/nsf] tf}n a/fa/ pSt j:t'n] t/nleq 

cfˆgf] tf}n u'dfpF5 . 

-%_  j/km 7f]; cj:yfdf eP klg o;sf] 3gTj kfgLsf] eGbf sd ePsf]n] of] kfgLdf t}/G5 . 

-^_  lx;fj ug{ P = hdg ;"q k|of]u ug'{xf];\ .  

-&_  j/kmsf] kfgLd'lg 8'Ag] efu =                       =
920

1000
 

 kfgLleq 8'Ag] j/kmsf] prfO = 30 ;]= dL= sf] 
920

1000
=27.6 ;]= dL= 

-*_ ;d'b«sf] kfgLdf g'gsf] dfqf a9L ePsf]n] o;sf] 3gTj a9L x'G5 . 3gTj a9L ePdf o;n] 

lbg] pmWj{rfk klg a9L x'G5 . To;}n] vf]nfsf] kfgLdf eGbf ;d'Gb|sf] kfgLdf kf}8L v]Ng 

;lhnf] x'G5 . 

^= ;f/f+z -tkfO{“n] sltsf] a'e\mg' eof] eGg] k|ZGx¿sf] pQ/_  

-!_ PsfO If]qkmndf nDa¿kn] kg{ hfg] annfO{ rfk elgG5 . 

-@_ rfksf] P;=cfO{= PsfO kf:sn (Pa jf N/m
2
) xf] .  

-#_ 7f]; j:t'n] lbg] rfk To;sf] tf}n;Fu ;dfg'kflts / To;sf] lkFwsf] If]qkmn;Fu 

Jo'TStdfg'kflts x'G5 .  

-$_ t/n kbfy{n] lbg] rfk ulx/fOcg';f/ a9\5 . 

-%_ kf:snsf] lgodcg';f/ aGb efF8f]df /x]sf] t/n kbfy{df s'g} Ps 7fpFFdf rfk 

lbOof] eg] Tolt g} rfk ;a}lt/ nDa eP/ k|;f/0f x'G5 .  

-^_ xfO8«f]lns k|]; / xfO8«f]lns a|]s kf:snsf] lgoddf cfwfl/t pks/0fx¿ x'g\ . 

-&_ s'g} klg j:t'nfO{ t/n kbfy{df 8'afpFbf To; j:t'nfO{ tnaf6 dflylt/ ws]Ng] 

kl/df0ffTds annfO{ pmWj{rfk elgG5 .  

-*_ j:t'df kg]{ pmWj{rfk pSt j:t'sf] cfotg / t/n kbfy{sf] 3gTjdf e/ k5{ .  

-(_ cfls{ldl8hsf] l;4fGtcg';f/ s'g} j:t'nfO{ t/n kbfy{df 8'afpFbf pSt j:t'df kg{ 

hfg] pmWj{rfk To; j:t'n] lj:yfkg u/]sf] t/nsf] tf}n;Fu a/fa/ x'G5 .  

-!)_ Knjgsf] lgodcg';f/ s'g} t/n kbfy{df pqg] j:t'n] cfˆgf] tf}n a/fa/sf] t/n 

kbfy{ lj:yfkg ub{5 .  

-!!_ j:t' t/n kbfy{df lgDg b'O{{{ cj:yfx¿df t}/G5 . 

 (i) j:t'sf] 3gTj t/nsf] 3gTjeGbf sd ePdf .  

 (ii) j:t'sf] cfˆgf] tf}n a/fa/sf] kfgL lj:yfkg u/]df .  

j/kmsf] 3gTj 

kfgLsf] 3gTj 
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-!@_ xfO8«f]ld6/nfO{ cDn, b"w, k]6«f]n cflbsf] 3gTj gfKg / To;sf cfwf/df tL 

kbfy{x¿sf] z'4tf kQf nufpg k|of]u ul/G5 . 

-!#_ jfo'd08ndf ePsf] xfjfn] k[YjLsf] ;txdf pTkGg ug]{ rfknfO{ jfo'd08nLo rfk 

elgG5 . 

-!$_ Pp6f Knfl:6ssf] af]tnsf] PsltxfO{ hlt efu tftf] kfgnL] e/]/ xfjf gl5g]{ u/L 

To;sf] lasf]{ aGb u/L /fVbf ;]nfpFb} hfg] Stddf af]tn s'lrG5 . lsgeg] 

af]tnleq tftf] kfgL /fVbf af]tn leqsf] xfjf tft]/ aflx/ lg:sG5 . af]tn 

;]nfpFb} hfFbf To;leqsf] af]tn klg ;]nfpg uO{ yf]/} 7fpFFdf cF6\g hfG5 / 

af]tnleq z"Gosf] lgdf{0f x'G5 . o; cj:yfdf jfo'd08nLo rfkn] ubf{ af]tn 

s'lRrG5 . 

-!%_ jfo'd08nsf] rfk cyjf s'g} 6\o'a leq /x]sf] xfjfsf] rfk gfKg k|of]u ul/g] 

oGqnfO{ rfk dfks oGq elgG5 . 

-!^_ kf/f]o'St Aof/f] ld6/df sfFrsf] gnL leq kf/f]sf] ;tx dfly /x]sf] z"Go :yfgnfO{ 

6f]l/;]lnog Eofs'd elgG5 . 

-!&_ jfo'd08nLo rfkdf x'g] kl/jt{gn] ubf{ pRr rfkaf6 lgDg rfktkm{ xfjf axG5 . 

-!*_ z/L/ leqsf] /ut lgsfNg tyf z/L/ leq cf}iflw k7fpFg lrlsT;sx¿n] l;l/Ghsf] 

k|of]u ub{5g\ . lrlsT;f ;DaGwL sfddf k|of]u x'g] ePsf]n] l;l/GhnfO{ lrlslT;o 

cf}+hf/ elgG5 . 

-!(_ xfjf lbg] kDkdf lki6gnfO{ k5fl8 tfGbf jfo'd08nLo rfkn] ubf{ kDksf] nrsbf/ 

jfz/nfO{ ws]Nb} jfo'd08nLo xfjf lki6gsf] cufl8 kl§ Aof/]nleq k:b} hfG5, 

To;}n] lki6gnfO{ k5fl8 tfGbf o;sf] cufl8 kl§ z"Go aGb}g . 

kl/of]hgf sfo{ M 

!= dl§t]n k;ndf hfg'xf];\ . k;n]n] kfOksf] d2taf6 7"nf] 8«dsf] dl§t]n ;fgf] 8«ddf s;/L 

;fg]{ ub{5 cjnf]sg ug'{xf];\ . pSt k|lj|mof s;/L x'G5 < lgisif{ n]Vg'xf];\]/ ;fyLx¿aLr 

5nkmn ug'{xf];\ . 

 

 



30 lj1fg 

kf7 M # 

pmhf{ (Entergy) 

!= kl/ro  

ljleGg sfd ug{, tfk k|fKt ug{, oGqx¿ rnfpg, vfgf ksfpg pmhf{sf] cfjZostf kb{5 . 

pmhf{ ljleGg ;|f]tx¿ h:t}–sf]Onf, k]6«f]n, ljB't\, bfp/f, e';, vlgh UofF; cflbaf6 k|fKt x'G5 . 

hg;ª\Vofsf] j[l4;Fu} pmhf{sf] cefj klg a9\bf] 5, o;df xfdL ;a}n] ;r]t /xg clt cfjZos 

5 . o; kf7df oxL ljifodf rrf{ ul/Psf] 5 .  

@= p2]Zo  

o; kf7sf] cWoogkl5 tkfO{F+{+ lgDg sfo{x¿ ug{ ;Ifd x'g'x'g]5 M 

-s_ pmhf{sf] ;|f]t atfpg .  

-v_ gjLs/0fLo / cgjLs/0fLo pmhf{sf] ;|f]t klxrfg ug{ .  

-u_ pmhf{sf] k|d'v ;|f]t s] xf] < atfpg .  

-3_ j}slNks pmhf{sf] ;|f]t / To;sf] dxTTj atfpg .  

-ª_ pmhf{sf] ;+/If0f ug]{ tl/sf eGg .  

#= ljifoj:t'  

s'g} j:t'nfO{ 3r]6]/, tfg]/, rnfP/, prfn]/ Ps 7fpFFaf6 csf]{ 7fpFFdf k'¥ofOG5 eg] To;nfO{ 

sfd ePsf] dflgG5 . sfd ug{ Ifdtf rflxG5 / sfd ug{ ljleGg k|fs[lts ;|f]tjf6 k|fKt 

IfdtfnfO{ pmhf{ elgG5 .  

#=! pmhf{sf] ;|f]t  

vfgf ksfpg bfp/f jf sf]Onf jf dl§t]n jf vlgh UofF;sf] cfjZostf kb{5 . uf8Lx¿ 

rnfpg k]6«f]nsf] cfjZostf kb{5 . oL sfo{x¿ ug{ ljB't\sf] klg k|of]u ug{ ;lsG5 . o:tf sfo{ 

ug{ k|of]udf NofOg] ;|f]tx¿nfO{ pmhf{sf] ;|f]t elgG5 . k|s[ltdf kfOPs} cj:yfdf k|of]u ul/g] 

pmhf{sf] ;|f]tnfO{ pmhf{sf] k|fylds ;|f]t elgG5 . of] cgjLs/0fLo / gjLs/0fLo u/L b'O{{{ k|sf/sf] 

x'G5 .  

tnsf] tflnsfdf gjLs/0fLo / cgjLs/0fLo pmhf{sf] ;|f]tsf af/]df x'g] km/s pNn]v ul/Psf] 

5 .  

cgjLs/0fLo pmhf{sf] ;|f]t gjLs/0fLo pmhf{sf] ;|f]t 

� cgjLs/0fLo pmhf{sf] ;|f]t k|of]u ubf{ 

l;l4G5 .  

� gjLs/0fLo pmhf{sf] ;|f]t k|of]u ubf{ 

l;l4b}g .  

� logLx¿ jg:kltx¿sf] cjz]ifaf6 nfvf}+ � logLx¿ k|s[ltdf lg/Gt/ k|fKt eO/x]sf 
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jif{kl5 aG5g\ . x'G5g\ . 

� xfn k|of]udf cfO/x]sf w]/}h;f] uf8Lx¿ 

cgjLs/0fLo pmhf{sf] ;|f]tdf cfwfl/t 

5g\ . 

� yf]/} dfqfsf uf8Lx¿ h:t} – 6«nLa;, 

s]a'nsf/ cflb gjLs/0fLo pmhf{df 

cfwfl/t 5g\ . 

� cgjLs/0fLo pmhf{sf] ;|f]tsf ¿kdf 
sf]Onf, k]6«f]n, vlgh UofF; cflbnfO{ lng 
;lsG5 . 

� gjLs/0fLo pmhf{sf] ;|f]tsf ¿kdf 
ljB't\, ;f}o{ pmhf{ cflbnfO{ lng 
;lsG5 . 

 

tkfO{“{+n] slt a'‰g'eof] < 
!= pmhf{ eg]sf] s] xf] < 

@= pmhf{sf] ;|f]t eg]sf] s] xf] < 

#= cgjLs/0fLo pmhf{ eg]sf] s] xf] < o;sf b'O{{cf]6f pbfx/0f n]Vg'xf];\g'xf]; . 

$= gjLs/0fLo pmhf{sf] ;|f]t eg]sf] s] xf] < o;sf] b'O{{cf]6f pbfx/0f n]Vg'xf];\g'xf]; . 

#=@ ;"o{ (Sun) 

;"o{ k[YjLaf6 ;a}eGbf glhssf] tf/f xf] . k[YjLn] tfk / k|sfz ;"o{af6 g} k|fKt ub{5 . 

;"o{;DaGwL s]xL hfgsf/L – 

� lk08 – 1.99×1030kg  � ;txsf] tfkStd – 5,7000c  

� cw{Jof; – 6.96×108m  � s]Gb|sf] tfkStd – 1,30,00,000c 

;"o{n] k|lt ;]s]08 sl/j 27×10
23

kJ zlSt 5f]8\5 t/ k[YjLdf eg] pSt zlStsf] w]/} sd c+zdfq 

cfOk'U5 . of] zlSt k[YjLdf sl/j 1.4 KW k|lt ju{ ld6/sf b/n] k|fKt x'G5 . 

;"o{df olt w]/} pmhf{ pTkGg x'g'sf] d'Vo sf/0f ydf]{Go'lSno/ ˆo'hg xf] . ;"o{sf] ;txdf k|z:t 

xfO8«f]hg UofF; 5 . pRr tfkStd / rfkdf xfO8«f]hg UofF; ;+of]hg eP/ lxlnod aGb5 . o;/L 

lxlnod UofF; aGbf s]xL lk08 gi6 x'G5 / ToxL gi6 ePsf] lk08 zlStdf kl/0ft x'G5 . oxL 

sf/0fn] ubf{ ;"o{af6 lg/Gt/ tfk / k|sfzsf] ¿kdf pmhf{ k|fKt eO/x]sf] 5 .  

k|s[ltdf kfOPs} cj:yfdf pkof]u ug{ ;lsg] cfwf/df zlStsf] ;|f]tnfO{ d'Vo b'O{{ k|sf/df 

ljefhg ul/Psf] 5 .  

-s_ cgjLs/0fLo zlStsf] ;|f]t (Non renewable sources of energy) : Ps k6s k|of]u ePkl5 

o;sf] dfqf ;ls+b} hfg] / k'gM lgdf{0f x'g w]/} jif{ nfUg] zlStsf ;|f]tnfO{ cgjLs/0fLo 

zlStsf] ;|f]t elgG5 . h:t}M sf]Onf, t]n, k|fs[lts UofF; cflb . o:tf ;|f]tx¿sf] 

lskmfotL tl/sfn] k|of]u ug'{ cfhsf] k|d'v d'2f ePsf] 5 .  

-v_ gjLs/0fLo zlStsf] ;|f]t (Renewable sources of energy) : k|of]u ub}{ hfFbf o;sf] dfqf 

36\b} ghfg] / 5f]6f] cjlwdf k'gM pTkfbg x'Fb} hfg] zlStsf] ;|f]tnfO{ gjLs/0fLo zlStsf] 

;|f]t elgG5 . h:t}M ;f}o{ zlSt, xfjf, Hjf/ef6f, jfof]df;, kfgL cflb .  
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#=# ;"o{ zlSt d"n ;|f]tsf] ¿kdf  

o; ;+;f/df hlt klg zlStsf ;|f]tx¿ 5g\, ltgLx¿sf] cl:tTTj sfod u/fO{ /fVg ;"o{sf] 

dxTTjk"0f{ e"ldsf ePsf]n] o;nfO{ zlStsf] k|d'v ;|f]tsf] ¿kdf lnOPsf] xf] . sf]Onf, k|fs[lts 

UofF;, bfp/f, Hjf/ef6f, jfof]df; cflb s'g} klg ;|f]tsf] cfwf/ ;"o{ g} xf] eGg ;lsG5 . t/ 

;"o{df Go'lSno/ ˆo'hg k|ltlj|mof eP/ ToxfFFaf6 zlStsf] ljzfn dfqf k|fKt eO/x]sf] 5 . o;sf 

cfwf/ lgDg 5g\ – 

-s_ ;"o{df kof{Kt dfqfdf xfO8«f]hg UofF; x'g', 

-v_ xfO8«f]hgsf k/df0f'x¿ ;+of]hg eO{ ag]sf] lxlnod UofF; klg w]/} dfqfdf /xg', 

-u_ xfO8«f]hgsf :jtGq k|f]6f]gx¿ lgdf{0f x'g On]S6«f]g÷k|f]6f]g 5'l§g] cfjZos kg]{ tfkStd 

;"o{df x'g',  

-3_ :jtGq k|f]6f]gx¿ ;+of]hg x'g cfjZos cTolws rfk ;"o{df x'g',  

-ª_ lxlnod k/df0f'x¿ k'gM ;+of]hg eO{ cGo k|sf/sf tTTjsf k/df0f'x¿ x'g] lj|mof klg ToxfFF 

;~rfng x'g' .  

tkfO{“{+n] slt a'em\g'eof] < 
%= ;"o{df Gol'Sno/ ˆo'hg x'gsf nflu cfjZos rf/ cfwf/x¿ s] s] xf]nfg\ < 

;"o{af6 k|fKt tfksf sf/0fn] k[YjLdf hnrSt ;~rfng eO/x]sf] 5 . hnrStsf] sf/0fn] gbL, 

vf]nf, em/gf cflbsf] lgdf{0f ePsf] 5 . a]un] lg/Gt/ axg] gbL jf vf]nfx¿af6 hn ljB't\ 

lgsfNg ;lsG5 . ctM hnlaB't klg ;f}o{ pmhf{sf] g} pkh xf] . ;"o{af6 k|fKt k|sfzsf 

;xfotfn] xl/of lj?jfx¿sf] k|sfz ;+Zn]if0f lj|mof u/L vfB kbfy{ agfpF5 . tL la?jfx¿ 

hldgd'lg k'l/g hfFbf ljz]if cj:yfdf s'lxP/ sf]Onf, k]6«f]n, k|fs[lts UofF; aGb5 . jfo' pmhf{ 

klg ;f}o{ pmhf{sf] sf/0fn] g} pTkGg x'G5 . ctM pmhf{sf] w]/}h;f] ¿k ;f}o{ pmhf{sf] g} kl/jlt{t 

¿k xf] .  

#=$ hLjfjz]if pmhf{sf] ;|f]t  

sf]Onf, vlgh, t]n, k|fs[lts UofF; cflb jg:kltx¿sf] cjz]ifaf6 aGb5g\ . o:tf jg:kltsf] 

cjz]ifaf6 ag]sf] pmhf{sf] ;|f]tnfO{ hLjfjz]if pmhf{sf] ;|f]t elgG5 . sf]Onfsf] k|of]u pBf]u, /]n 

tyf snsf/vfgf ;~rfng ug{ k|Of]u ul/G5 . sf]Onf aGg nfvf} jif{ nfU5 . nuftf/ k|of]u u/] 

kl5 sf]Onf l;l4g] ePsfn] sf]OnfnfO{ cgjLs/0fLo pmhf{ xf] . k]6«f]n, l8h]n, dl§t]n vlgh t]n 

x'g . df]6/ uf8L, df]6/ ;fOsn, xjfOhxfh, kfgL hxfh ;~rfng ug{ vlgh OGwgsf] 

cfjZostf kb{5 . vfgLaf6 lgsfn]sf] vlgh t]nnfO{ k|zf]wg k]6«f]n, l8h]n, dl§t]ndf 5'6\ofP/ 

afFsL /x]sf] efunfO{ cnsqf elgG5 . cnsqfnfO{ af6f] lkr ug]{ sfo{df k|of]u ul/G5 . vlgh 

t]n jg:ktLx¿ ;8]un]/ xhf/f} jif{df dfq aGg] ePsfn] nuftf/ k|of]u ugf{n] k|s[ltdf vlgh 

OGwg l;l4g] ePsfn] vlgh t]nnfOO{ pmhf{sf] cgjLs/0Lo ;|f]t elgG5 .  
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hLjfz]if pmhf{sf ;|f]tx¿ ;:tf], ;'ne, ax'pkof]uL / 9'jfgL ug{ ;lhnf], ;jf/L ;fwg / pBf]u 

tyf snsf/vfgf ;~rfng ug{ k|of]u x'g] ePsfn] Hofb} g} pkof]uL 5 .  

#=% hnljB't\  

kfgLsf] a]un] h]g]/]6/sf] 6jf{OgnfO{ 3'dfP/ To;af6 pTkfbg ul/g] ljB't\nfO{ hnljB't\ elgG5 . 

ljB't\af6 cTofw'lgs ljB'tLo pks/0fx¿ h:t}– sDKo"6/, /]l8of], 6]lnkmf]g, 6]lnlehg, 6«nLa;, 

s]a'nsf/ cflb ;~rfng ug{ ;lsG5 . o;af6 w'jfF gcfpg] ePsf]n] of] k|b"if0f/lxt x'G5 .  

g]kfnsf] w]/}h;f] efu kxf8n] 
9fs]sf] 5 / oxfFF pRr efuaf6 
lgDg efult/ a9L a]un] axg] 
k|z:t gbL tyf vf]nfx¿ 5g\ . 
To;}n] oxfFF hn ljB't\sf] k|z:t 
;Defjgf 5 . g]kfnsf] s'n 
ljB't\ Ifdtf sl/j 84,000 
d]3fjf6 /x]sf] 5 t/ klg yf]/} 
dfqfdf dfq hn ljB't\ pTkfbg 
ug{ ;lsPsf] 5 . g]kfn ;/sfn] 
klg hn ljB't\sf] pTkfbgnfO{ 
hf]8 lbPsf] 5 .  

 
lrq #=!M hnljB'tsf] pTkfbg 

hn ljB't Hofb} g} pkof]u hlt k|of]u u/] klg g;lsg] gjLs/0fLo pmhf{ xf] . hn ljB'tsf] 

pkof]uLtf ;Fu}sf] zAb rf6{df b]vfOPsf] 5 . 

 

 

 

 

 

 

#=^ pmhf{sf j}slNks ;|f]tx¿ 

pmhf{sf] ;|f]tsf] ljsNksf] ¿kdf k|of]udf NofOg] ;|f]tx¿nfO{ pmhf{sf] j}slNks ;|f]t elgG5 . 

bfp/f, jfof]df;, jfof]UofF; 5\jfnL, e'; cflbh:tf h}ljs pkhx¿nfO{ klg xfdL pmhf{sf] ;|f]tsf] 

ljsNksf ¿kdf k|of]u ug{ ;S5f}+ . s'g} s'g} 7fpFFdf Go'lSno/ pmhf{, Hjf/ef6f, jfo' pmhf{, 

lhof]yd{n pmhf{ cflbnfO{ klg pmhf{sf] ljsNksf ¿kdf k|of]u u/]sf] kfOG5 . 

g]kfn s[lif k|wfg b]z ePsfn] oxfFFsf] ufpF3/df k|z:t kz'kfng ul/Psf] kfOG5 . To;af6 k|z:t 

hn ljB'tsf] 

pkof]u 

k|b"if0f 

x''Fb}g pTkfbgdf w]/} vr{ 

bL3{sfndf ;:tf] 

On]S6«f]lgs pks/0f 

rnfpg] pkof]uL 

;|f]t l/lQFb}g 

tfk / k|sfz 

b'j} k|fKt x'g] 
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uf]a/ k|fKt x'g] ePsf]n] g]kfn ;/sf/n] uf]a/UofF; KnfG6 lgdf{0f ug{ cg'bfg;d]t lbg] u/]sf] 5 . 

o;f] ubf{ pmhf{sf nflu vlgh t]ndf e/ kg'{kg]{ cj:yf sd x'g] / jghª\un ;d]tsf] ;+/If0f 

x'g ;S5 .  

tkfO{“{+n] slt j'‰g'eof] < 
^= hLjfjz]if pmhf{sf] ;|f]t eGgfn] s] j'‰g'x'G5 < 

&= hnlaB't eg]sf] s] xf] < 

*= j}slNks pmhf{sf] ;|f]t eg]sf] s] xf] < o;sf] s]xL pbfx/0f n]Vg'xf];\g'xf]; . 

#=& pmhf{sf j}slNks ;|f]tx¿  

pmhf{ ;ª\s6af6 d'lSt kfpg pmhf{sf j}slNks ;|f]tx¿sf] klxrfg u/L ltgLx¿sf] kl/rfng ug{ 

h?/L eO;s]sf] 5 . cgjLs/0fLo pmhf{sf ;|f]tx¿sf] k|fKotf ;xh / sd vlr{nf] ePsf]n] 

ljZjdf o;sf] k|of]u cTolws a9]sf]n] efjL ;Gtltsf] nflu pmhf{sf] cefj x'g hfg] l:yltsf] 

l;h{gf x'g' g} pmhf{ ;ª\s6 xf] . oxL pmhf{ ;ª\s6sf] ;DefjgfnfO{ dWogh/ /fvL j}slNks 

;|f]tsf] af/]df cWoog cfjZos ePsf] xf] . jt{dfg cj:yfdf lgDgfg';f/sf pmhf{sf j}slNks 

;|f]tx¿sf] clwstd pkof]u ul/g' kb{5 . cem ;f}o{ zlSt, xfjf zlSt / hn zlStsf] dfWodaf6 

g} cGo zlStx¿df ¿kfGt/0f u/]/ pkof]u ug{ ;s] pmhf{ ;ª\s6af6 ;xh} d'lSt kfpg 

;lsg]5 . 

#=&=! h}ljs pmhf{ (Bio fuel): jg:klthGo OGwg -bfp/f_, jfof] UofF;, k/fn, 5\jfnL, e";, uf]a/, 

UofF; KnfG6, ;a} pmhf{sf gjLs/0fLo ;|f]t x'g\ . e";, sf7sf] w'nf], 5\jfnLsf] 6'j|mfx¿ 

cflbnfO{ d]l;gåf/f vfFb]/ agfOPsf 6'j|mfx¿nfO{ jfof]df; elgG5 . o;nfO{ sf]Onf, bfp/f 

cflbsf] ;§fdf k|of]u ug{ ;lsG5 . uf]a/ UofF; KnfG6n] af]6la?jf ljgfz x'gaf6 w]/} 

dfqfdf arfPsf] kfOG5 . 

#=&=@ Go'lSno/ pmhf{ (Nuclear fuel): kf/df0fljs k|ltlj|mofaf6 pmhf{ lgsfNg] ugf{n] pmhf{sf] 

w]/} dfqfdf art ug{ ;lsG5 . kf/df0fljs k|ltlq mof @ k|sf/sf 5g\ – lkm;g 

k|ltlj|mof / ˆo'hg k|ltlj|mof . ˆo'hg k|ltlj|mofdf rfk / tfksf] sf/0fn] k|f]6f]gx¿sf] 

k/:k/ ;+of]hg eO{ cGo k/df0f'sf] lgdf{0f xG5 . of] r/0fdf ckf/ zlSt lg:sG5 . To:t} 

u/L lkm;g k|ltlj|mofdf /]l8of]wdL{ tTTjx¿ o'/f]lgod, Kn'6f]lgod cflbsf k/df0f'nfO{ s'g} 

:jtGq Go"6«gn] lxsf{pFbf, tL k/df0f' 6'lStg uO{ ;fgf;fgf gofF tTTjsf k/df0f'x¿ 

pTkfbg x'G5 . o; lj|mofdf s]xL lk08 gf; x''G5 / gf; ePsf] lk08af6 ckf/ zlSt 

pTkfbg x'G5 . of] zlStaf6 kfgnLfO{ afkmdf kl/0ft ug]{ / jfik OlGhgn] h]g]/]6/ 

;~rfng u/L ljB't pTkfbg u5{ .  

#=&=# Hjf/ef6f pmhf{ (Tidal energy): Hjf/ef6f pTkGg ePsf] a]nfdf ;f] kfgnLfO{ 7"nf] afFw 

lgdf{0f u/L ;ª\sng ul/G5 . Hjf/ kms{+bf kfgL ;d'Gb|sf] aLrlt/ kms{G5 of] cj:yfdf 

afFwsf] kfgnLfO{ kfOksf] dfWodaf6 kms{g] agfOPsf] x'G5 . oxL kfOksf] kfgLsf] wf/af6 



35 

h]g]/]6/ ;~rfng u/L ljB't ljsf; ul/G5 . o;/L k|fs[lts lj|mofsnfkaf6} ljB't pTkfbg 

u/L zlStsf] pkof]u ul/G5 .  

#=&=$ jfo' pmhf{ (Wind 

energy): lg/Gt/ xfjfsf] 
pRr bafa kg]{ 7fpFFdf 7"nf 
kª\vf h8fg u/L o;af6 
h]g]/]6/ ;~rfng u/L ljB't 
zlSt lgsfnLg5 . ljB't 
zlStn] cGo pmhf{sf 
;|f]tnfO{ ljgfz x'gaf6 
/f]s]sf] 5 . To;}n] jfo' pmhf{ 
klg pmhf{sf] j}slNks 
;|f]tsf] ¿kdf /x]sf] 5 .  
  

lrq #=@M jfo' pmhf{ 
#=&=% lhof]yd{n pmhf{ (Geo-Thermal energy): k[YjLsf] leqL tftf] efusf] sf/0fn] a]nfa]nfdf 

Hjfnfd'vL la:kmf]6 x'G5 / leqL efudf kUn]/ /x]sf] tftf] t/n kbfy{ aflx/ lg:sG5 . 

e"sDk / Hjfnfd'vL ;lSto /xg] If]qdf k|lt ls=dL= ulx/fOdf 80
o
C sf] / cGo If]qdf 

30
o
C sf] b/n] tfkStd a9\5 . o:tf] tftf] :yfgdf ePsf r§fgdf kfgL k'¥ofpFbf afkmdf 

kl/0ft x'G5 / afkmsf] ult zlStn] jfik OlGhg ;~rfng u/L ljB't pTkfbg ul/G5 / 

k/Dk/fut zlStsf ;|f]tnfO{ pkof]u ug{af6 arfj6 ug{ ;lsG5 . 

 
lrq #=# M lhof]yd{n pmhf{ pTkfbg    

pmhf{sf j}slNks ;|f]t h'g ¿kdf z'? ul/P klg o;nfO{ ljB't zlStdf ¿kfGt/0f ul/g] ePsf]n] 

ljB't g} pmhf{ ;ª\s6 ;dfwfg ug]{ Psdfq cr's ;fwg tyf zlSt xf] .  
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#=&=^ ;f}o{ 
;"o{af6 k|fKt x'g] 
elgG5 . ;"o{af6 ;f}o{af6 nuftf/ 
¿k
g;lsg] ePsfn] ;f}o{ 
gjLs/
Kofgnsf] d2tn] ;"o{af6 k|fKt 
zlStnfO{ tfk tyf ljB't zlStdf 
¿k
x'g] zlStnfO{ kfgL ttfpg, alQ afNg, 
vfgf ksfpg, sf]7f Gofgf
k|of]u ul/G5 . ljZjdf a9
pmhf{
;dfwfg ug{sf] nflu ;f}o 
ljsNk xf] .
 

#=* 

 

ljZjdf hg;ª

uO/x]sf] 5 . oL ;Dk"0f{ s'/fx¿ ;~rfng ug{sf nflu pmhf{sf] cfjZostf kb{5 . w]/}h;f] 

;fwgx¿ cgjLs/0fLo pmhf{sf] ;|f]tdf cfwfl/t 5g

 

#=&=^ ;f}o{ pmhf{
;"o{af6 k|fKt x'g] 
elgG5 . ;"o{af6 ;f}o{af6 nuftf/ 
¿kdf k|fKt x'g] / h
g;lsg] ePsfn] ;f}o{ 
gjLs/0fLo pmhf{
Kofgnsf] d2tn] ;"o{af6 k|fKt 
zlStnfO{ tfk tyf ljB't zlStdf 
¿kfGt/0f ul/G5 . ;"o{af6 o;/L k|fKt 
x'g] zlStnfO{ kfgL ttfpg, alQ afNg, 
vfgf ksfpg, sf]7f Gofgf
k|of]u ul/G5 . ljZjdf a9
pmhf{ ;ª\s6af6 pTkGg x'g] ;d:of 
;dfwfg ug{sf] nflu ;f}o 
ljsNk xf] . 

tkfO{“{+n] slt a'em
(= jfof]

!)= Go'lSno/ pmhf{ s:tf] pmhf{nfO{ elgbf]/x]5 <

!!= lhof]yd{n pmhf

 pmhf{sf] pkof]usf] jt{dfg l:ylt / pmhf{ ;ª

jZjdf hg;ª\Vofsf] 

uO/x]sf] 5 . oL ;Dk"0f{ s'/fx¿ ;~rfng ug{sf nflu pmhf{sf] cfjZostf kb{5 . w]/}h;f] 

;fwgx¿ cgjLs/0fLo pmhf{sf] ;|f]tdf cfwfl/t 5g

sf]Onf

pmhf{ (Solar 

;"o{af6 k|fKt x'g] pmhf{nfO{ ;f}o{ 
elgG5 . ;"o{af6 ;f}o{af6 nuftf/ 

df k|fKt x'g] / hlt vr
g;lsg] ePsfn] ;f}o{ 

pmhf{ elgG5 . ;f]n/ 
Kofgnsf] d2tn] ;"o{af6 k|fKt 
zlStnfO{ tfk tyf ljB't zlStdf 

fGt/0f ul/G5 . ;"o{af6 o;/L k|fKt 
x'g] zlStnfO{ kfgL ttfpg, alQ afNg, 
vfgf ksfpg, sf]7f Gofgf
k|of]u ul/G5 . ljZjdf a9

s6af6 pTkGg x'g] ;d:of 
;dfwfg ug{sf] nflu ;f}o 

{+n] slt a'em\g'eof] <
jfof]UofF; eGgfn] s] a'em

Go'lSno/ pmhf{ s:tf] pmhf{nfO{ elgbf]/x]5 <

lhof]yd{n pmhf

pmhf{sf] pkof]usf] jt{dfg l:ylt / pmhf{ ;ª

Vofsf] j[l4;Fu} oftfoftsf ;fwg / snsf/vfgfx¿sf] ;ª

uO/x]sf] 5 . oL ;Dk"0f{ s'/fx¿ ;~rfng ug{sf nflu pmhf{sf] cfjZostf kb{5 . w]/}h;f] 

;fwgx¿ cgjLs/0fLo pmhf{sf] ;|f]tdf cfwfl/t 5g

sf]Onf vlgh Uof;

 energy) : 
nfO{ ;f}o{ pmhf{ 

elgG5 . ;"o{af6 ;f}o{af6 nuftf/ 
t vr{ u/] klg 

g;lsg] ePsfn] ;f}o{ pmhf{nfO{ 
elgG5 . ;f]n/ 

Kofgnsf] d2tn] ;"o{af6 k|fKt 
zlStnfO{ tfk tyf ljB't zlStdf 

fGt/0f ul/G5 . ;"o{af6 o;/L k|fKt 
x'g] zlStnfO{ kfgL ttfpg, alQ afNg, 
vfgf ksfpg, sf]7f Gofgf] agfpg 
k|of]u ul/G5 . ljZjdf a9\b} uPsf] 

s6af6 pTkGg x'g] ;d:of 
;dfwfg ug{sf] nflu ;f}o pmhf{ pQd 

g'eof] < 
eGgfn] s] a'em\g'eof] <

Go'lSno/ pmhf{ s:tf] pmhf{nfO{ elgbf]/x]5 <

lhof]yd{n pmhf{ eg]sf] s] xf] <

pmhf{sf] pkof]usf] jt{dfg l:ylt / pmhf{ ;ª

;Fu} oftfoftsf ;fwg / snsf/vfgfx¿sf] ;ª

uO/x]sf] 5 . oL ;Dk"0f{ s'/fx¿ ;~rfng ug{sf nflu pmhf{sf] cfjZostf kb{5 . w]/}h;f] 

;fwgx¿ cgjLs/0fLo pmhf{sf] ;|f]tdf cfwfl/t 5g

17%

5%

3%

pmhf{sf] jt{dfg cfk"lt{ l:ylt

vlgh Uof;

 

g'eof] < 

Go'lSno/ pmhf{ s:tf] pmhf{nfO{ elgbf]/x]5 <

s] xf] < 

pmhf{sf] pkof]usf] jt{dfg l:ylt / pmhf{ ;ª\s6 M

;Fu} oftfoftsf ;fwg / snsf/vfgfx¿sf] ;ª

uO/x]sf] 5 . oL ;Dk"0f{ s'/fx¿ ;~rfng ug{sf nflu pmhf{sf] cfjZostf kb{5 . w]/}h;f] 

;fwgx¿ cgjLs/0fLo pmhf{sf] ;|f]tdf cfwfl/t 5g\ . 

27%

17%

13%

pmhf{sf] jt{dfg cfk"lt{ l:ylt

hnljB't

 lrq g+=M#=% 

lrq #=$M ;f}o{ 

Go'lSno/ pmhf{ s:tf] pmhf{nfO{ elgbf]/x]5 < 

s6 M 

;Fu} oftfoftsf ;fwg / snsf/vfgfx¿sf] ;ª

uO/x]sf] 5 . oL ;Dk"0f{ s'/fx¿ ;~rfng ug{sf nflu pmhf{sf] cfjZostf kb{5 . w]/}h;f] 

 

35%

pmhf{sf] jt{dfg cfk"lt{ l:ylt

Go'lSno/ pmhf{

 3=%3=5 

lrq #=$M ;f}o{ pmhf{

;Fu} oftfoftsf ;fwg / snsf/vfgfx¿sf] ;ª\Vofdf klg 

uO/x]sf] 5 . oL ;Dk"0f{ s'/fx¿ ;~rfng ug{sf nflu pmhf{sf] cfjZostf kb{5 . w]/}h;f] 

pmhf{sf] jt{dfg cfk"lt{ l:ylt

Go'lSno/ pmhf{ jfof]Uof;

lj1fg

pmhf{ 

Vofdf klg j[l4

uO/x]sf] 5 . oL ;Dk"0f{ s'/fx¿ ;~rfng ug{sf nflu pmhf{sf] cfjZostf kb{5 . w]/}h;f] 

jfof]Uof;

lj1fg 

 

 

j[l4 x'Fb} 

uO/x]sf] 5 . oL ;Dk"0f{ s'/fx¿ ;~rfng ug{sf nflu pmhf{sf] cfjZostf kb{5 . w]/}h;f] 
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cgjLs/0fLo pmhf{sf] ;|f]t vkt lg/Gt/ a9L/x]sf]n] of] pmhf{sf] ;|f]tsf] e08f/ l/lQg ;S5 . 

To; cj:yfdf ljZjdf pmhf{ ;|f]tsf] cefjdf Pp6f ;d:of b]vfkg{ ;S5 . o:tf] k|sf/sf] 

;d:ofnfO{{ pmhf{ ;ª\s6 elgG5 .  

pmhf{sf] ;|f]tsf] pkof]u xfns} cj:yfdf /xg] xf] eg] pmhf{ ;ª\s6 Pp6f clgjfo{ cj:yfsf] 

¿kdf b]vf kg{ ;S5 . ctM o;sf] lg/fs/0fsf nflu plrt pkfox¿ clxn]b]lv g} cjnDag 

ul/g' k5{ .  

#=( pmhf{;ª\s6 lg/fs0f ug]{ s]xL pkfox¿  

-!_ pmhf{sf] ;|f]tsf] pkof]u ldtJooL eP/ ljj]sk"0f{ 9ª\un] ul/g'kb{5 .  

-@_ pmhf{sf] j}slNks ;|f]tsf] ljsf; / k|of]u ug'{k5{ . 

-#_ jt{dfg pmhf{sf] ;+/If0f ul/g'k5{ . 

-$_ pmhf{sf] k|of]u;DaGwL hgr]tgf a9fpg' kb{5 .  

$= cEof;  

-!_ cgjLs/0fLo / gjLs/0fLo pmhf{sf] aLrdf b'O{{{cf]6f km/sx¿ n]Vg'xf];\ .  

-@_ æhn ljB't\ klg ;f}o{ pmhf{sf] g} pkh xf] .Æ :ki6 kfg'{xf];\ .  

-#_ k|s[ltdf ;f}o{ pmhf{ s] s] sfdsf] nflu k|of]u eO/x]sf] x'\G5 < s'g} b'O{{{sf af/]df n]Vg'xf];\ .  

-$_ hLjfjz]if pmhf{sf] ;|f]t eg]sf] s] xf] < o;sf rf/cf]6f dxTTjx¿ n]Vg'xf];\ . 

-%_ g]kfn ;/sf/n] hnljB't\sf] pTkfbgnfO{ a9L k|fyldstf lbg'sf] sf/0f n]Vg'xf];\ . hn 

ljB't\sf] rf/cf]6f dxTTjx¿ n]Vg'xf];\ . 

-^_ ;f}o{ pmhf{nfO{ gjLs/0fLo pmhf{ / j}slNks pmhf{ b'a} elgG5, :ki6 kfg'{xf];\ . lsg g]kfn 

;/sf/n] uf]a/ UofF; KnfG6 agfpg cg'bfg lbg] ub{5 < 

-&_ pmhf{ ;ª\s6 eg]sf] s] xf] < pmhf{ ;ª\s6 lg/fs/0f ug]{ tLgcf]6f pkfox¿ n]Vg'xf];\ . 

-*_ æpmhf{sf lgldQ sf]Onf / vlgh t]neGbf hn ljB't\sf] k|of]u a9fpg'k5{ .Æ :ki6 

kfg'{xf];\ . lsg hnljB't\nfO{ gjLs/0fLo pmhf{sf] ;|f]t elgG5 < 

-(_ 25
o
C sf]7fsf] tfkStddf /x]sf] # s]=hL= kf/flkmgsf] tfkStd 20

o
C n] j[l4 ug'{ k¥of] eg] 

slt tfk cfjZos knf{ M -kf/flkmgsf] ljlzi6 tfkwf/0f zlSt 220J/kg
o
C)  

-!)_ Pp6f uf7Lsf] OlGhg 35 s]=hL= sf] 5 . kmnfdaf6 ag]sf] pSt OlGhgsf] tfkStd 80
o
C 

af6 20
o
C df k'¥ofpg' 5 . slt tfk lgisfzg u/]kl5 pSt OlGhgsf] tfkStd 20

o
C df 

emnf{ < -kmnfdsf] ljlzi6 tfkwf/0f zlSt 460J/kg
o
C_ 

-!!_ kf/f]sf] ljlzi6 tfkwf/0f zlSt 138J/kg
o
C 5 eg] o;sf] 1kg lk08sf] tfkStd 35

o
C af6 

45
o
C k'¥ofpg slt tfk cfjZos knf{ < 
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%= k[i7kf]if0f   

!= o;} kf7sf] cgjLs/0fLo pmhf{sf] ;|f]t / gjLs/0fLo pmhf{sf] ;|f]t;DaGwL tflnsf 

x]g'{xf];\ . 

@= #=@ cWoog ug'{xf];\ . 

#= #=# cWoog ug'{xf];\ . 

$= o;} kf7sf] hnljB't\ zLif{scGt/utsf] clGtd cg'R5]b k|b"if0f/lxt x'g', gjLs/0fLo ;|f]t 

x'g', bL3{sfn ;Dd rNg' / cfw'lgs pks/0f rnfpg ;Sg' hnljB'tsf kmfObfx¿ x'g\ . 

%= ;f}o{ pmhf{ k|of]u ubf{ gl;l4g] / lg/Gt/ k|fKt eO/xg] ePsfn] o;nfO{ gjLs/0fLo pmhf{ 

elgG5 . csf]{tkm{ ;f}o{ pmhf{nfO{ cGo pmhf{sf] ljsNksf ¿kdf k|of]udf Nofpg ;lsg] 

ePsf]n] o;nfO{ j}slNks pmhf{ klg elgG5 . 

 g]kfn s[lif k|wfg b]z ePsf]n] oxfFF k|;:t kz'kfng ul/Psf] kfOG5 . To;} Stddf k|fKt 

x'g] uf]j/af6 uf]j/UofF; KnfG6 ;~rfng u/L pmhf{sf] ;d:of ;dfwfg ug{ ;lsG5 . oxL 

s'/fnfO{ k|f]T;fxg ug{ g]kfn ;/sf/n] uf]j/UofF; KnfG6 agfpg s[ifsnfO{ cg'bfg lbg] 

ub{5 . 

^= o;} kf7sf] pmhf{sf] jt{dfg l:ylt / pmhf{ ;ª\s6 cWoog ug'{xf];\ . 

&= hn ljB't\sf] pkof]u ubf{ w'jfF pTkfbg x'Fb}g / of] k|b"if0f/lxt x'G5 . csf]{tkm{ o;af6 

cfw'lgs ljB'tLo pks/0fx¿ ;~rfng ug{ ;lsG5 . ;fy} of] k|of]u ubf{ l;l4b}g . To;}n] 

pmhf{sf] lgoldt sf]Onf / vlgh t]neGbf hnljB't\sf] k|of]u a9fpg'k5{ . hn ljB't\ 

gjLs/0fLo k|fs[lts ;|f]t–kfgLsf] j]usf] ;xfotfn] pTkfbg ul/G5 . kfgL k|s[ltdf lg/Gt/ 

;~rfng eO/xg] hnrStsf] sf/0fn] ubf{ gjLs/0fLo k|fs[lts ;|f]t xf] . To;}n] hnljB't\ 

k|of]u ubf{ gl;l4O{ lg/Gt/ k|fKt eO/xG5 . To;}n] of] gjLs/0fLo pmhf{sf] ;|f]t xf] . 

*= tfkzlSt lgsfNg Q=mst ;"q k|of]u ug'{xf];\ .  
(= Q=ms �t2-t2� ;"q k|of]u ug'{xf];\ .  
!)= Q=mst ;"q k|of]u ug'{xf];\ .  

^= ;f/f+z  

-!_ ljleGg k|fs[lts ;|f]taf6 k|fKt sfd ug]{ IfdtfnfO{ pmhf{ elgG5 .  

-@_ h'g j:t'af6 pmhf{ k|fKt x'G5, To;nfO{ pmhf{sf] ;|f]t elgG5 .  

-#_ k|of]u ubf{ l;l4g] pmhf{sf] ;|f]tnfO{ cgjLs/0fLo pmhf{sf] ;|f]t elgG5 . h:t} M sf]Onf, 

k]6«f]n, vlgh, UofF; cflb . 

-$_ k|of]u ubf{ gl;l4g] pmhf{sf] ;|f]tnfO{ gjLs/0fLo pmhf{sf] ;|f]t elgG5 . h:t} M ;f}o{ pmhf{, 

hn ljB't\ cflb . 
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-%_ ;"o{df ydf]{Go'lSno/ ˆo'hg x'g] cfwf/x¿ o;k|sf/ 5g\ – 

(i) cTolws tfk x'g' .  

(ii) cTolws rfk x'g' . 

(iii) k|z:t xfO8«f]hg UofF; x'g' . 

(iv) ˆo'\hgkl5 lxlnod k/df0f'x¿ k'gM;+of]hg eO{ cGo tTTjsf k/df0f'x|? aGg' .  

-^_ ljz]if cj:yfdf jg:kltsf] cjz]ifaf6 ag]sf] pmhf{sf] ;|f]tnfO{ hLjfjz]if pmhf{sf] ;|f]t 

elgG5 . 

-&_ kfgLsf] a]un] h]g]/]6/sf] 6jf{OgnfO{ 3'dfP/ To;af6 pTkfbg ul/g] ljB't\nfO{ hn ljB't\ 

elgG5 .  

-*_ pmhf{sf] ;|f]tsf] ljsNksf] ¿kdf k|of]udf NofOg] ;|f]tnfO{ j}slNks pmhf{sf] ;|f]t elgG5 . 

h:t} M h}ljs pmhf{sf] ;|f]t, Go'lSno/ pmhf{, Hjf/ef6f, jfo' pmhf{, lhof]yd{n pmhf{ cflb .  

-(_ e';, sf7sf] w'nf], 5jfnLsf 6'j|mfx¿ cflbnfO{ d]l;gåf/f vfFb]/ agfOPs]f pmhf{sf] Pp6f 

¿knfO{ jfof]UofF; elgG5 .  

-!)_ Go'lSno/ kfj/ KnfG6df lgolGqt ¿kdf kf/df0fljs k|ltlj|mofx¿ u/fP/ pTkfbg ul/Psf] 

pmhf{nfO{ Go'lSno/ pmhf{ elgG5 . 

-!!_ k[YjLsf] ;txd'lg /x]sf] tftf] efusf] sf/0fn] k|fKt x'g] pmhf{nfO{ lhof]yd{n pmhf{ elgG5 .  
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kf7 M $ 

tfk (Heat) 

!= kl/ro  

tfk Ps k|sf/sf] zlSt xf] . kbfy{df c0f'x¿sf] ult zlStsf] sf/0fn] ubf{ tfk pTkGg  

x'G5 . tfkStd j:t'sf] lr;f] jf tftf]kgfsf] dfkg xf] . j:t'n] tfk u|x0f u/]df tfkStd a9\5 

eg] j:t'af6 tfk u'dfPdf tfkStd 36\5 . a/fa/ kl/df0fsf b'O{{{ 5'§f5'§} kbfy{nfO{ a/fa/ 

dfqfdf tfk zlSt lb+bf pSt j:t'sf] tfkStd km/s km/s dfqfdf j[l4 x'G5 . kbfy{sf] km/s 

km/s ljlzi6 tfk wf/0f Ifdtfsf] sf/0f o:tf] ePsf] xf] . tfksf] sf/0fn] j:t'df ef}lts tyf 

/;folgs kl/jt{g cfpF5 . tfk sf/0f xf] eg] tfkStd o;sf] c;/ xf] . tfk / tfkStddf 

lglZrt leGgtfx¿ 5g\ . o; PsfOdf dfly pNn]v ul/Psf ljifoj:t'sf] af/]df 5nkmn ug'{sf 

cltl/St tfksf] ;dLs/0f / o;;Fu ;DaGwLt s]xL ul0ftLo ;d:ofx¿sf] af/]df rrf{ ul/Psf] 

5 . 

@= p2]Zo  

o; kf7sf] cWoogkl5 tkfO{F+{+ lgDg sfo{x¿ ug{ ;Ifd x'g'x'g]5 M 

-s_ tfksf] kl/ro lbg / o;sf] c;/ atfpg . 

-v_ tfk / tfkStdsf] km/s eGg .  

-u_  tfk dfks oGqsf] af/]df atfpg . 

-3_ kbfy{sf] ljlzi6 tfkwf/0f Ifdtfsf] JofVof ug{ .  

-ª_ tfk ;dLs/0f k|of]u u/L tfk;DaGwL ;fwf/0f ul0ftLo ;d:ofx¿ ;dfwfg ug{ .  

#= ljifoj:t' 

#=! tfksf] kl/ro (Introduction of heat) : 

k|To]s kbfy{ c0f' tyf k/df0f'x¿n] ag]sf] x'G5 . kbfy{df /x]sf c0f' tyf k/df0f'x¿ ultzLn 

cj:yfdf /x]sf x'G5g\ . c0f' tyf k/df0f'sf] ultzLntf xfdL xfd|f] cfFvfn] b]Vg ;Sb}gf}+ t/ 

dx;'; eg] cjZo ug{ ;S5f}+ . pbfx/0fsf nflu Pp6f 8Nnf] lxpF ;dfTof] eg] xfdLnfO{ lr;f] 

ePsf] dx;'; x'G5 t/ aln/x]sf] sf]OnfnfO{ 5f]of] eg] kf]N5 . lxpFsf] 8Nnf] / aln/x]sf] sf]Onf 

b'a}nfO{ bfFHbf sf]Onfdf ePsf c0f'x¿sf] ult lta| x'G5 eg] lxpFsf] 8Nnf]df ePsf c0f'x¿sf] 

ult Go"g x'G5 . tfk Ps k|sf/sf] zlSt xf] h;n] xfdLnfO{ tftf] ePsf] cg'ej u/fpF5 . tfk 

kbfy{df ePsf c0f'x¿sf] ultsf] sf/0fn] pTkGg x'G5 . tfk zlSt kbfy{df ePsf c0f'x¿sf] ult 

zlStsf] of]u xf] . ult zlSt = ½ lk08 × ult2 = ½ mϑ
2 x'G5 . 

ult zlSt kbfy{sf] lk08 / ultdf e/ kb{5 . lk08 a9L ePdf tfkzlSt a9L x'G5 . c0f'x¿sf] 

ult a9L ePdf klg tfk zlSt a9L x'G5 . xfdLn] cfˆgf xTs]nf Psl5g Ps cfk;df /u8\of}+ 
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eg] tftf] ePsf] dx;'; u5f}{ . xfd|f] xTs]nfdf ePsf] c0f'x¿sf] ult 3if{0fsf] sf/0fn] j[l4 ePsf] 

x'Fbf xfdLn] tftf] ePsf] dx;'; u/]sf] xf] . To;}u/L b'O{{{cf]6f 9'ª\ufx¿nfO{ Ps cfk;df /u8\bf 

3if{0fsf] sf/0fn] tfk pTkGg x'G5 . ;'s]sf] afF;sf] ef6fnfO{ /ul8of] eg] If0f e/d} tftf] x'G5 . 

kmnfdsf] 808Lsf] 5]pdf aln/x]sf] aQL nUof] eg] pSt 808L Ps 5]paf6 tftf] x'Fb} tftf]kgf 

csf]{ 5]pdf k'U5 . h] xf];\ tfk Ps k|sf/sf] zlSt xf] h'g kbfy{df /x]sf c0f'x¿sf] ultzLntfdf 

e/ kb{5 . tft]sf] kmnfdsf] 808LnfO{ v'nf 7fpFFdf Psl5g 5fl8lbof] eg] o;sf c0f'x¿n] 

tfkzlSt t/ª\usf] ¿kdf 5f]8\5g\ kmn:j¿k logLx¿sf] ult zlSt 36\5 cyf{t c0f'x¿ l9nf]u/L 

sDkg x'g yfNb5g\ . To;kl5 pSt kmnfdsf] 808L xfdLnfO{ lr;f] nfUg yfN5 .  

#=@ tfksf] c;/ (Effect of heat) : 

tfkn] ubf{ kbfy{sf c0f'x¿sf] sDkg x'G5 . xfdL kbfy{sf sdLkt c0f'x¿ t b]Vg ;Sb}gf}+ t/ 

pSt sDkgsf] c;/ :ki6 ¿kdf b]lvG5 . tfksf] sf/0fn] lgDgfg';f/sf] c;/ ub{5 . 

-s_ tfkStdsf] j[l4 M j:t'nfO{ ttfof] eg] tfkStd j[l4 x'G5 . t/ kbfy{sf] cj:yf kl/jt{g 

x'Fbf -h:t} – 7f];af6 t/n, t/naf6 afkm_ eg] tfkStd j[l4 x'Fb}g .  

-v_ cj:yfdf kl/jt{g M tfkn] kbfy{sf] cj:yfdf kl/jt{g x'G5 . 7f]; j:t'nfO{ ttfof] eg] 

t/ndf kl/jt{g x'G5 eg] t/nnfO{ ttfof] eg] afkmdf kl/0ft x'G5 . h:t} lxpFnfO{ 

ttfpFbf kfgL aG5, kfgnLfO{ k'gM ttfof] eg] afkmdf kl/0ft x'G5 .  

-u_ j:t'sf] k|;f/ M kbfy{nfO{ tfk lbFbf o;sf] nDafO, rf}8fO / prfO cyf{t cfotg j[l4 

x'G5 . kbfy{sf] k|;f/ 7f];eGbf t/ndf tLa| x'G5 eg] t/ndf eGbf UofF;df emg tLa| 

ultdf x'G5 . tfkn] ubf{ ;a} kbfy{sf] cfotgdf j[l4 x'g] eP tfklg z"Go l8u|Lsf] kfgL 

tyf lxpFnfO{ ttfpFbf o;sf] cfotg rf/ l8u|L ;]lG6u|]8;Dd a9\g'sf] ;§f 36\5 .  

-3_ j:t'sf] 3'ngzLntfdf kl/jt{g M s'g} 7f]; kbfy{ h:t} g'g cyjf lrgnLfO{ kfgLdf xfNbf 

g'g cyjf lrgL kfgLdf 3'N5 . lglZrt kfgLdf g'g cyjf lrgL StdzM yKb} uof] eg] 

s]xL g'g cyjf lrgL kfgLdf 3'Ng 5f]8\5 t/ pSt 3f]nnfO{ ttfof] eg] cl3 g3'n]sf] g'g 

cyjf lrgL kfgLdf 3'N5 . o;af6 s] k|dfl0ft x'G5 eg] tfkn] kbfy{sf] 3'ngzLntf 

a9fpF5 .  

-ª_ /;folgs kl/jt{g M w]/} h;f] /;folgs kl/jt{gx¿ tfksf] sf/0fn] tLa| ultdf x'G5g\ . 

tfkn] kbfy{df x'g] /;folgs kl/jt{gsf] b/ j[l4 u5{ cyjf /;folgs kl/jt{g x'g] cj:yf 

l;h{gf ub{5 . h:t} kf]6fl;od Snf]/]6 (KCℓO
3
) nfO{ ttfof] eg] dfq clS;hg UofF; 

(O2) 5f]8\5 .  

-r_ ef}lts kl/jt{g M tfkn] ubf{ kbfy{sf] ef}lts u'0fx¿ h:t} /ª\u, r'DasLo u'0f, 

;'rfnskg, ;km]{; 6]G;g cflb kl/jt{g x'G5 . 

#=# tfkStd (Temperature) 



42 lj1fg 

xfdL lxpFbsf lbgx¿df dflg;x¿n] cfh t ;fx|} hf8f] 5 eg]sf] af/Daf/ ;'G5f}+ . 7Ls To;} u/L 

u[id Ct'df cfh t ;fx|} udL{ 5, o:tf] udL{ cyjf hf8f] t slxn] klg ePsf] lyPg dflg;x¿ 

af/Daf/ elg/xG5g\ . dflg;n] lxhf]eGbf cfh tyf kf]xf]/eGbf o;kfln hf8f]-lr;f]_ jf udL{-

tftf]_ eof] eGg' b'O{{{cf]6f km/s km/s cj:yfx¿nfO{ bfFHg' xf] . o;/L ljgf s'g} dfkg cg'ej 

ul/Psf cfwf/df bfFh]/ lr;f] jf tftf] eGg'df Tolt ljZjf;gLotf t x'Fb}g t/ ljZjf;lgotfsf] 

glhs eg] cjZo k'Ug ;lsG5 . j:t' jf kbfy{sf] lr;f] jf tftf]kgfsf] dfqfnfO{ tfkStd 

(Temperature) elgG5 .  

s'g} j:t' slt lr;f] jf tftf] 5 eGg] s'/f hfGgsf nflu csf]{ j:t' jf kbfy{;Fu bfFHg' k5{ . 

Pp6f j:t'nfO{ csf]{ j:t';Fu bfFh]kl5 b'O{{{cf]6f j:t'x¿nfO{ bfFh]/ dfq s'g j:t' s'geGbf tftf] jf 

lr;f] 5 eGg ;lsG5 . To;}n] s'g} j:t' tftf] jf lr;f] 5 eGg] s'/f ;fk]lIft x'G5 . km/s 

tfkStdsf b'O{{{cf]6f j:t'x¿ jf kbfy{nfO{ Ps cfk;df ttfpFbf jf lr:ofpFbf w]/} tfk ePsf] 

j:t' jf kbfy{af6 yf]/} tfk ePsf] j:t' jf kbfy{lt/ tfk ;b{5 . o:tf] cj:yfdf h'g j:t'af6 

tfk ;b{5 To; j:t'nfO{ tftf] / h'g j:t'n] tfk lnG5 To;nfO{ lr;f] j:t' elgG5 . b'O{{{cf]6f 

kbfy{nfO{ Ps cfk;df lr:ofpFbf b'a} kbfy{df ;dfg tftf] jf lr;f]kgf gx'Gh]n tfk ;g]{ lj|mof 

hf/L /xG5 . h:t} M dfgf}+ Pp6f kmnfdsf] kftfsf] tfkStd 20
0
C / csf]{ kftfsf] tfkStd 80

0
C 

5 eg] b'a} kftfx¿nfO{ Ps cfk;df 6;fP/ cyjf vK6\ofP/ /fVbf, b'a} kftfsf] tfkStd a/fa/ 

gx'Gh]nL tftf] kftfaf6 lr;f] -tfkStd sd ePsf]_ lt/ tfk nuftf/ ¿kdf ;l//xG5 .  

 
 
  
o;/L b'O{{{ km/s tfkStdsf kbfy{x¿ Ps cfk;df ld;fpFbf ldl;Psf] cyf{t 6fFl;Psf] j:t'sf] 

tfkStd slt x'G5 eGg] s'/f b'a} j:t'sf] tfkStd, lk08 / ljlzi6 tfkwf/0f Ifdtfdf e/ kb{5 .  

#=$ tfk / tfkStdsf] km/s (Difference between Heat and Temperature) 

tfk kbfy{sf c0f'x¿sf] ult zlStsf] sf/0fn] pTkGg x'G5 . kbfy{df /x]sf c0f'x¿sf] cf};t ult 

zlStsf] gfknfO{ tfkStd elgG5 . s'g} klg kbfy{nfO{ ttfof] eg] o;sf c0f'x¿sf] ult zlSt 

j[l4 x'G5 . c0f'x¿sf] ult zlStsf] j[l4;Fu} kbfy{sf] tfk zlSt a9\5 . j:t'nfO{ tfk lbFbf o;sf 

c0f'x¿sf] ult a9\bf tfkStd klg j[l4 x'g] ePsf] x'gfn] tfk sf/0f xf] eg] tfkStd To;sf] 

c;/ xf] . tfk Sofnf]/L ld6/n] gflkG5 . o;sf] PsfO CGS k|0ffnLdf Sofnf]/L / P;=cfO= 

k|0ffnLdf h'n xf] . 1 Sofnf]/L (Cal) a/fa/ 4.2 h'n (J) x'G5 . 

tfkStd gfKg ydf]{ld6/ k|of]u ul/G5 . o;sf] PsfO l8u|L ;]lG6u|]8 (
0
C), l8u|L km/]gxfO{6 (

0
F), 

s]lNeg (k) xf] . kbfy{nfO{ ttfpFbf o;sf c0f'x¿sf] ultsf] sf/0fn] tfk / tfkStd a9\5 eg] 

lr:ofpFbf c0f'x¿sf] ult 36\g] ePsf] sf/0fn] tfk / tfkStd b'a} 36\5 . kbfy{nfO{ z"Go s]lNeg 

(0 K) cyf{t –273
0
C ;Dd lr:ofof] eg] o;df /x]sf c0f'x¿ ult zlSt z"Go x'G5 . ;du|df 

tfk / tfkStdsf] km/s o;/L n]Vg'xf];\g ;lsG5 .  

B A B A 
lrq g+=M 4.1 lrq g+=M 4.2 lrq g+=M 4.3 



43 

tfk tfkStd 
!= tfk j:t'df ePsf] c0f'x¿sf] 

ultzlStsf] of]ukmn xf] .  

@= tfk tfkStd a9fpg] sf/0f xf] . 

#= tfk Sofnf]/L ld6/n] gflkG5 .  

$= P;=cfO{=k|0ffnLdf tfksf] PsfO 
h'n (J) xf] . 

!= tfkStd kbfy{÷j:t'sf] tftf] jf lr;f]kgfsf] 
dfkg xf] .  

@= tfkStd tfksf] c;/ xf] . 

#= tfkStd gfKg ydf]{ld6/ k|of]u ul/G5 . 

$= P;=cfO{=k|0ffnLdf tfkStdsf] PsfO l8u|L 
;]lG6u|]8 (0

C) jf s]lNeg (K) xf] . 

 

hfgL /fvf}+  
!= hf8f] dlxgfdf cf]5\ofgaf6 p7\bf sf]7fsf] xfjf lr;f] nfU5 t/ aflx/ v'Nnf xfjfdf 

s]xLa]/ 8'n]/ sf]7fdf kmls{of] eg] ToxL sf]7fsf] xfjf Gofgf] nfU5 . o;sf] sf/0f s] xf] 

eg] cf]5\ofgaf6 p7\bf l;/ssf] Gofgf]sf] bfFhf]df sf]7fsf] xfjf lr;f] nfU5 t/ aflx/ 

v'Nnf 7fpFFdf 8'n]/ cfpFbf aflx/sf] bfFhf]df pSt sf]7f tftf] x'g] ePsfn] xfdLnfO{ Pp6} 

sf]7f klg slxn] lr;f] / slxn] tftf] nfu]sf] xf] .  

@= udL{ofddf Ogf/ tyf 6\o'j]nsf] kfgL lr;f] x'G5 t/ hf8f] ofddf ;f]xL Ogf/ tyf 

6\o'j]nsf] kfgL tftf] nfU5 . udL{sf] a]nfdf aflx/sf] tfkStdeGbf Ogf/sf] kfgLsf] 

tfkStd sd x'g] ePsf]n] lr;f] nfu]sf] xf] t/ hf8f] a]nfdf aflx/sf] tfkStdeGbf 

Ogf/sf] kfgLsf] tfkStd a9L x'g] ePsfn] tftf] cg'ej ePsf] xf] . jf:tjdf eGg] xf] 

eg] Ogf/ jf 6\o'j]nsf] kfgLsf] tfkStd ;w}F ;dfg x'G5 .  

#=% ydf]{ld6/ (Thermometer) : 

j:t' jf kbfy{sf] tftf] jf lr;f]kgfnfO{ tfkStd elgG5 . j:t'sf] tfkStd dfkg ul/g] oGqnfO{ 

ydf]{ld6/ (Thermometer) elgG5 .  

ydf]{ld6/sf] jgfj6M ydf]{ld6/ b'j}lt/ jGb ePsf] afSnf] sfFrsf] gnLn] ag]sf] x'G5 . of] sfFrsf] 

gnLsf] Psflt/sf] efu km'n]sf] x'G5 h;nfO{ jNj elgG5 . sfFrsf] gnLsf] leq kl§ aLrdf 

dl;gf] sf]lifsf gnL -CapilaLry tube_ x'G5 . sfFrsf] gnLsf] aflx/ kl§ tfk dfkg ug]{ :s]n 

x'G5 . :s]n ;]lG6u|]8, km/]gxfO6, / s]lNeg u/L km/s km/s gfksf x'G5g\ . ydf]{ld6/sf] jNjdf 

t/n kbfy{ -kf/f] jf cNsf]xn_ /flvPsf] x'G5 . ydf]{ld6/df /fv]sf] kf/f] tyf cNsf]xn sf]lifsf 

gnLdf 6fFl;b}g . ydf]{ld6/sf] jNjnfO{ ha s'g} tftf] j:t'nfO{ 5'jfP/ /flvG5 ta o; leqsf] 

t/n kbfy{sf] cfotg j[l4 eO{ km}lnG5 . o;/L km}lnPsf] t/n kbfy{ h'g laGb';Dd k'U5, sfFrsf] 

aflx/ kl§ ePsf] :s]nn] ToxfF b]vfpg] cª\s g} To; j:t'sf] Tof] cj:yfsf] tfkStd xf] . 

ydf]{ld6/df /fVg] t/n kbfy{M ydf]{ld6/df kf/f] jf cNsf]xn h:tf t/n kbfy{ /flvG5 . oL b'j} 

t/n kbfy{sf] lgDgfg';f/sf cf–cfˆg} ljz]iftf / dxTTj ePsf] sf/0fn] ydf]{ld6/df k|of]u 

ul/G5 . 
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kf/f] (Mercury) cNsf]xn (Alcohol) 

kf/f] ckf/bzL{, t/ rlDsnf] ePsfn] Unf; 
6\o"jdf ;lhn} b]Vg ;lsG5 . 

cNsf]xn /Ëlxg x'g] ePsfn] /Ë ld;fP/ 
ydf]{ld6/df /flvg] x'Fbf Unf; 6\o'jdf ;lhn} 
b]Vg ;lsG5 . 

tfkStd Psgf; ¿kdf j[l4 x'g] ;'rfns 
xf] . 

of] ;j{z'ne ¿kdf kfOg] ;:tf] kbfy{ xf] . 

kf/f]sf] pDng] tfkStd 357
0
C / hDg] 

tfkStd -39
0
C ePsfn] k|of]uzfnf tyf 

d?e"ldsf] pRr tfkStd dfkg ug{ 
kf/f]o'St ydf]{ld6/ k|of]u ul/G5 . 

cNsf]xnsf] pDng] tfkStd 78
0
C / hDg] 

tfkStd -117
0
C ePsfn] lxdfnsf] ofqf 

nufotsf] Hofb} lr;f] 7fpFsf] tfkStd dfkg 
ug{ cNsf]xn ydf]{ld6/ k|of]u ul/G5 . 

ydf]{ld6/sf k|sf/    (Types of Thermometer) : agfj6 / k|of]usf cfwf/df ydf]{ld6/ tLg 

k|sf/sf x'G5g\ . tL x'g 8fS6/L ydf]{ld6/ (Clinical thermometer), k|of]uzfnf ydf]{ld6/ 

(Laboratory thermometer) / pRrtd Go"gtd ydf{ldl6/ (Maximum and minimum 

thermometer) . oL tLg} k|sf/sf ydf]{ld6/sf] af/]df oxfFF ;+If]kdf rrf{ ul/Psf] 5 . 

8fS6/L ydf]{ld6/    (Clinical thermometer) : dflg;sf] z/L/sf] tfkStd dfkg ug]{ 

ydf]{ld6/nfO{ 8fS6/L ydf]{ld6/ (Clinical thermometer) elgG5 . 8fS6/L ydf]{ld6/ ;]lN;o; -
0C_ / km/]gxfO6 -0F_ :s]ndf  agfOPsf] x'G5 . ;fdfGotof dflg;sf] z/L/sf] tfkStd 370C 

jf 98.60 F x'G5 . To;}n] ;]lN;o; :s]ndf 350C b]lv 420C km/]gxfO6 :s]ndf 940 F b]lv 1080 

F df ydf]{ld6/sf] :s]n agfOPsf] x'G5 .  

 

lrq $=$M 8fS6/L ydf]{ld6/ 

ydf]{ld6/sf] k|of]u u/L 8fS6/x¿n] c:ktfn tyf lSnlgsdf lj/fdLsf] z/L/sf] tfkStd dfkg 

u5{g\ . 

3/ tyf ljBfnodf ydf]{ld6/sf] k|of]uåf/f lj/fdL JolStsf] z/L/sf] tfkStd dfkg ul/G5 .  

dflg;sf] z/L/sf] tfkStd gfKgsf] nflu ydf]{ld6/nfO{ lha|f]sf] d'lg jf sfvLsf] d'gL b'O{{ ldg]6 

/flvG5 . o;f] ubf{ jNjdf ePsf] kf/f] r9]/ dfly hxfFF;Dd k'U5, :s]nn] b]vfPsf] pSt tfkStd 

g} dflg;sf] z/L/sf] tfkStd x'G5 . 8fS6/L ydf]{ld6/sf] jNj eGbf clnslt dfly sf]lifsfgnL 

aflª\uPsf] x'G5 o;nfO{ ;fFu'/f] 3fF6L -Constriction_ elgG5 . of] 3fF6Ln] a9]sf] tfkStd tn emg{ 

lbb}g . To;}n] k'gM tfkStd dfkg ug{sf nflu ydf]{ld6/ em6\sf/]/ kf/f] tn emfg'{ k5{ . 
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l8lh6n ydf]{ld6/ M lxhf] cfh dflg;sf] z/L/sf] tfkStd dfkg ug{sf 

nflu l8lh6n ydf]{ld6/ ;d]t k|of]u ug{ yflnPsf] 5 . l8lh6n 

ydf]{ld6/df kf/f] jf cNsf]xn h:tf t/n kbfy{sf] k|of]u ul/Psf] x'Fb}g . 

To;sf] ;§fdf l8lh6n ydf]{ld6/df tfkStd Knfl6gd, tfdf jf lgs]n 

wft'af6 ag]sf] ;]G;/ /flvPsf] x'G5 h;nfO{ /]l;:6]G6 6]Dk/]r/ l86]S6/ 

(Resistance Temperature Detector) elGfG5 . hj l8lh6n 

ydf]{ld6/df /flvPsf] ;]G;/ dflg;sf] z/L/sf] ;Dks{df cfpF5 tj pSt 

;]G;/df k'u]sf] c;/sf] kl/0ffd :j¿k dflg;sf] z/L/sf] tfkStd 

l8lh6n ydf]{ld6/n] cª\sdf b]vfpF5 .   

lj|mofsnfk M 8fS6/L ydf]{ld6/ / l8lh6n ydf]{ld6/ k|of]u u/L $ hgfsf] 

tfkStd lha|f] / sfFvLd'gL /fv]/ gfKg'xf];\ / tnsf] tflnsf eg'{xf];\ . s] 

b'j} ydf]{ld6/n] dfkg ubf{ tfkStd km/s cfof] ls cfPg < lsg o:tf] 

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

JolStsf] gfd 8fS6/L ydf]{ld6/ -s_ l8lh6n ydf]{ld6/ -v_ ydf]{ld6/ -s_ 
/ -v_ sf] 

km/s 
lha|f]sf] 
tfkStd 

sfvLsf] 
tfkStd 

km/s lha|f]sf] 
tfkStd 

sfvLsf] 
tfkStd 

km/s 

        
        
        
        
        

k|of]uzfnf ydf]{ld6/ (Laboratory thermometer) : 

k|of]uzfnf leq jf aflx/ ul/g] lj1fg;DaGwL lj|mofsnfkx¿sf] ;Gbe{df xfjf, kfgL, df6f] tyf 

cGo kbfy{sf] tfkStd dfkg ug{ k|of]u ul/g] pks/0fnfO{ k|of]uzfnf ydf]{ld6/-Laboratory 

thermometer_ elgG5 . sfFrsf] gnLn] ag]sf], leq sf]lifsf gnL ePsf] nfDrf] cfsf/sf] 

k|of]uzfnf ydf]{ld6/sf] agfj6 8fS6/L ydf]{ld6/sf] h:tf] eP tfklg of] ydf]{ld6/ cln nfdf] 

x'G5, o;sf] ;fFu'/f] 3Ff6L x'Fb}g . k|of]uzfnfdf of] ydf]{ld6/n] kbfy{sf] pDng] / hDg] b'j} tfkStd 

gfKg' kg]{ ePsfn] of] ydf]{ld6/sf] jgfj6 ;f]lx cg';f/sf] x'G5 . ;fdfGotof k|of]uzfnf 

ydf]{ld6/n] -100 C b]lv 1100 C;Ddsf] tfkStd dfkg ug{sf] nflu :s]n agfOPsf] x'G5 . 

k|of]uzfnf ydf]{ld6/df kfgLsf] hDg] / pDng] laGb'nfO{ cfwf/dfgL ;]lN;o; / s]lNeg :s]nnfO{ 
100 df ljefhg ul/Psf] x'G5 eg] km/]gxfO6 :s]ndf180 df ljefhg ul/Psf] x'G5 -lrq M#_ . 

k|of]uzfnf ydf]{ld6/df kf/f] /flvPsf] x'G5 .  

 

lrq $=% Ml8lh6n 

ydf]{ld6/ 
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lrq $=^M k|of]uzfnf ydf]{ld6/ 

clwstd Go"gtd tfkdfks oGq (Maximum minimum thermometer) : 

s'g} lglZrt 7fpFFsf] @$ 306f leqsf] clwstd / 
Go"gtd tfkStd dfkg ug{ k|of]u ul/g] oGqnfO{ 
clwstd Go"gtd tfkdfks oGq elgG5 . of] 
ydf]{ld6/ lrq $=& df b]vfOPh:t} cª\u|]hL U 

cfsf/sf] x'G5 . of] ydf]{ld6/df kf/f] / cNsf]xn 
/flvPsf] x'G5 . s'g} 7fpFFsf] tfk dfkg ug{sf] nflu 
;a} eGbf klxn] 6\o"jleq ePsf ;"rs (Index) 
x¿nfO{ r'Dasn] tfg]/ kf/f]sf] ;tx;Dd emfg'{ k5{ . 
Go"gtd tfkStd dfkg ug]{ 6\o"j lt/sf] 6\o"jdf k'/} 
efu cNsf]xnn] el/Psf] x'G5 eg] clwstd tfkStd 
dfkg ug]{ efu lt/ cNsf]xn dfly s]lx efu vfnL 
/flvPsf] x'G5 . tfkStd a9]sf] a]nfdf cNsf]xnsf] 
cfotg kmn:j¿k clwstd tfk dfkg ug]{ ;"rsnfO{ 
kf/f]n] 7]n]/ dflylt/ ;5{ . o; cj:yfdf ;"rsn] 
kf/f]nfO{ 5f]Psf] efun] b]vfPsf] tfkStd g} clwstd tfkStd x'G5 . lr;f] eP/ ha tfk 36\g 
yfN5 ydf]{ld6/sf] Go"gtd tfkStd dfkg ug{] efult/ cNsf]xn w]/} ePsf] x'gfn] w]/} v'DrG5 / 
vfnL7fpFF aG5 . of] vfln 7fpFF eg{sf] nflu kf/f] dflylt/ ;5{ . o; cj:yfdf ;"rsn] Go"gtd 
tfkStd b]vfpF5 . o;/L @$ 306fsf] clwstd / Go"gtd tfkStd dfkgug{ ;lsG5 .  

tkfO{“{+n] slt a'em\g'eof] < 
!= tfk / tfkStddf s] km/s 5 < 

 

lrq $=& M clwstd Go"gtd ydf]{ld6/ 
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@= tfksf] kfFrcf]6f c;/x¿ n]Vg'xf];\ .  

#= tfk / tfkStdnfO{ s'g s'g PsfOdf dfkg ul/G5 < 

$= lxdfn cf/f]x0f stf{n] lsg cNsf]xn ydf]{ld6/ af]S5g < 

%= l8lh6n ydf]{ld6/sf] ;]G;/ s'g wft'n] ag]sf] x'G5 < 

#=^ ljlzi6 tfk wf/0f Ifdtf (Specific heat capacity) : 

s'g} j:t'nfO{ ttfpFbf To;sf] tfkStd slt a9\5 eGg] s'/f pSt j:t'sf] lk08, lbOPsf] tfksf] 

kl/df0f / j:t'sf] u'0fdf e/ kb{5 . To;}n] a/fa/ lk08 ePsf b'O{cf]6f km/s kbfy{x¿nfO{ ;dfg 

tfkzlSt lbP/ ttfof] eg] klg pSt kbfy{sf] tfkStd km/s km/s x'G5 .  

! lsnf] u|fd lk08 ePsf] s'g} j:t'sf] tfkStd ! l8u|L ;]lN;o; a9fpg lbg'kg]{ cyjf 36fpg 

u'dfpg'kg]{ tfkzlStsf] kl/df0fnfO{ pSt j:t'sf] ljlzi6 tfk wf/0f Ifdtf elgG5 . P;=cfO= 

k|0ffnLdf ljlzi6 tfkwf/0f Ifdtfsf] PsfO J/Kg
0
C x'G5 eg] C.G.S. k|0ffnLdf Calorie/g

0
C 

x'G5 .  

ljlzi6 tfk wf/0f Ifdtf w]/} ePsf] kbfy{nfO{ 1
0
 ;]lN;o; tfkStd j[l4 ug{ w]/} tfkzlStsf] 

h?/t kb{5 eg] ljlzi6 tfkwf/0f Ifdtf yf]/} ePsf] kbfy{nfO{ yf]/} tfkStdn] g} 1
0 ;]lN;o; 

tfkStd j[l4 ug{ ;lsG5 .  

ljlzi6 tfk wf/0f Ifdtf w]/} x'g] kbfy{nfO{ ttfpg w]/} tfk rflxPh:t} lr:ofpFbf klg o;n] w]/} 

tfk zlSt 5f]8\5 . cyf{t ljlzi6 tfk wf/0f Ifdtf w]/} ePsf] kbfy{ l9nf] tfT5 / l9nf] ;]nfpF5 

eg] ljlzi6 tfk wf/0f Ifdtf sd ePsf] kbfy{ l56f] tfT5 clg l56} ;]nfpF5 . pbfx/0fsf nflu 

kfgL / afn'jfsf] ljlzi6 tfk wf/0f Ifdtf StdzM 4200J/Kg
0
C / 800J/Kg

0
C x'G5 . afn'jfsf] 

eGbf kfgLsf] ljlzi6 tfkwf/0f Ifdtf w]/} ePsf] sf/0fn] ubf{ hldg l56f] tfT5 / l56f] ;]nfpF5 

eg] kfgL l9nf] tfT5 / l9nf] ;]nfpF5 . kfgLsf] l9nf] tfTg] / l9nf] ;]nfpg] u'0f ePsf] sf/0fn] 

ubf{ ;d'Gb|L ;txsf] 5]pdf ePsf zx/x¿df ;d'Gb|af6 hldglt/ lr;f] xfjf rNg] ePsfn] sd 

udL{ x'G5 . kfgL tftf] x'Fbf w]/} tfk wf/0f ug]{ / lr;f] x'Fbf klg w]/} tfk 5f]8\g] ePsf] x'gfn] g} 

o;nfO{ ljz]if u/L uf8Lsf] OlGhg lr:ofpg] sfo{df k|of]u ul/G5 .  

hfgL /fvf}“ 
b'O{{{cf]6f ljs/df a/fa/ dfqfdf kfgL / t]n lnP/ a/fa/ tfk zlSt lbg] l:k|6 aQL cyjf 

aG;g ag{/n] ttfpFbf t]nsf] tfkStd kfgLsf] bfFhf]df l56f] a9\5 . s]xL ;do;Dd ttfP/ b'a} 

t/n kbfy{nfO{ k'gM lr:ofpFbf kfgLeGbf t]n rfF8f] lr;f] x'G5 . kfgLsf] eGbf t]nsf] ljlzi6 

tfk wf/0f Ifdtf sd ePsf] x'gfn] kfgLsf] bfFhf]df t]n l56f] tfTg] / l56f] ;]nfpg] x'G5 .  

#=& tfk ;dLs/0f (Heat Equation) : 

s'g} klg j:t'sf] ljlzi6 tfk wf/0f zlSt, lk08, tfkStd kl/jt{g / tfksf] kl/df0fx¿ aLrsf] 

cGt/;DaGw b]vfpg] ;dLs/0fnfO{ tfk ;dLs/0f elgG5 . 
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s'g} klg j:t'n] u|x0f u/]sf] jf u'dfPsf] tfk zlSt (Q) pSt j:t'sf] lk08 (m) ;Fu ;dfg'kflts 

;DaGw x'G5 .  

cyf{t\ , Q ∝ m .............. (1) 

s'g} klg j:t'n] u|x0f u/]sf] jf u'dfPsf] tfk zlSt (Q) pSt j:t'df kl/jt{g x'g] tfkStd (t) 

;Fu ;dfg'kftL x'G5 .  

cyf{t\ Q ∝ dt .............. (2) 

;dLs/0f (1) / (2) af6 Q ∝ mt 

cyjf Q = msdt … … … … … … … … … … (3) 

oxfFF S – Pp6f crn /fzL xf] . kbfy{ lkR5] o;sf] dfg km/s km/s x'G5 . o;n] kbfy{sf] ljlzi6 

tfk wf/0f Ifdtf hgfpF5 . 

;dLs/0f (3) nfO{ tfk ;dLs/0f elgG5 . tfk ;Gt'ngsf] l;4fGtcg';f/ s'g} klg j:t'n] 5f]8]sf] 

tfk zlSt a/fa/ csf]{ j:t'n] u|x0f u/]sf] tfk zlSt x'G5 . To;}n] j:t'n] 5f]8]sf] jf u|x0f u/]sf] 

tfkzlSt Q = msdt x'G5 . j:t'n] 5f]8]sf] jf u|x0f u/]sf] tfk zlSt a/fa/ pSt j:t'sf] lk08, 

ljlzi6 tfk wf/0f Ifdtf / tfkStddf x'g] kl/jt{gsf] u'0fgkmn x'G5 . o;nfO{ tfk ;dLs/0f 

(Heat equation) elgG5 . tfk ;dLs/0f k|of]u u/L j:t'n] u|x0f u/]sf] jf u'dfPsf] tfk, ljlzi6 

tfk wf/0f Ifdtf, lk08 / tfkStddf x'g] kl/jt{gdWo] s'g} tLg yfxf kfPdf rf}yf] kQf nufpg 

;lsG5 .  

pbfx/0f M 1 

sf/ OlGhgsf] /]l8P6/df /flvPsf] 20 lsnf]u|fd kfgLsf] tfkStd 30
0
C 5 . OlGhg tft]kl5 

o;sf] tfkStd 100
0
C k'Uof] eg] kfgnL] slt tfk ;f]:5 < 

lbOPsf], 

lk08 (m) = 20kg 

;'?sf] tfkStd (t1) = 300C  

clGtd tfkStd (t2) = 1000C  

tfkStdsf] cGt/ (dt) = t2–t1 = 1000C – 300C = 700C 

kfgnL] lnPsf] tfkzlSt (Q) = ? 

;"qcg';f/, 

  Q = msdt 

= 20 × 4200 × 70 J ∵ S kfgLsf] ljlzi6 tfk wf/0f Ifdtf = 4200J/Kg0C 



49 

 = 5880000 I  

 = 5.88 × 10! J 

pbfx/0f M 2 

1 lsnf]u|fd kf/flkmg 20
0
C tfkStd a9fpg 44000 h'n tfk zlSt cfjZos 5 eg] 2 

lsnf]u|fd kf/flkmgnfO{ 10
0
C tfkStd a9fpg slt tfk rflxG5 < 

lbOPsf], 

lk08 (m) = 1kg 

tfkStd kl/jt{g (dt) = 20
0
C  

tfkzlSt (Q1) = 44000J  

ljlzi6 tfk wf/0f Ifdtf (S) = ? 

;"qcg';f/, 

 J� = ��K�L�dt 

44000 = 1 × M,× 20I  

S,=
44000

20
=2200 J/Kg0C  

km]l/,  

lk08 (m2) = 2 kg 

tfkStd kl/jt{g (dt) = 100C  

tfkzlSt kl/jt{g (dt) = ?  

;"qcg';f/, 

 Q
2
=m2×λ×S2 

=2×10×2200 J  

=44000 J  

∴ (Q
2
)=4.4×104 J 

pbfx/0f M 3 

10
0
C tfkStd ePsf] 2 lsnf]u|fd kfgnLfO{ 84000J sf] tfk lbFbf o;sf] tfkStd a9]/ slt 

k'U5 < 

 lbOPsf], 

  ;'?sf] tfkStd (t1) = 100C  

∴ kfgnL] ;f];]sf] tfk (Q) = 5.88 x 106 h'n 

N∴  s�O s�O2200 J/kg,CR 
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  lk08 (m) = 2 kg 

  tfkzlSt (Q) = 84000 J  

 clGtd tfkStd (dt) = ? 

 tfkStddf kl/jt{g (dt) =(t2- t1)  

;"qcg';f/,  

 Q
1
=msdt 

84,000 = 2 × 4200�t� − 10� N∵ M = 4200 I/ST,UR  
t� − 10 = .",,,

2 × "�,, = 10  

cyf{t L� − 10 = 10 
 L� = 10 + 10 = 20,U  

tkfO{“{+n] slt a'em\g'eof] < 
^=  ljlzi6 tfk wf/0f Ifdtf eg]sf] s] xf] < 

&=  uf8Lsf] Ol~hg lr:ofpg kfgLsf] k|of]u lsg ul/G5 <  

*=  tfk ;dLs/0f n]Vg'xf];\g'xf]; . ljlzi6 tfk wf/0f Ifdtfsf] PsfO s] xf] < 

$= cEof; 

!= tfkStdsf] kl/efiff / o;sf] PsfO n]Vg'xf];\g'xf]; . Pp6f lunf;df Ps lglZrt tfkStd 

ePsf] t/n kbfy{ el/Psf] 5 . Tof] t/n kbfy{ ttfpFbf lunf;df gc6fP/ kf]lvG5, 

lr:ofpFbf klg lunf;df gc6fP/ kf]lvG5 eg] pSt t/n kbfy{sf] gfd s] xf]nf / o;sf] 

tfkStd slt xf]nf < sf/0f;lxt n]Vg'xf];\ . 

@= tfk / tfkStdaLrdf b'O{{{cf]6f km/s n]Vg'xf];\ . 

#=  kf/f] ydf]{ld6/ / cNsf]xn ydf]{l6/sf] aLrdf x'g] b'O{{ cf]6f km/s n]Vg'xf];\\ . k|of]uzfnf 

ydf]{ld6/sf] gfdflª\st lrq agfpg'xf];\ . 

$= ljlzi6 tfk wf/0f zlSt eg]sf] s] xf] < d?e"lddf /ft cToGt lr;f] / lbg cToGt udL{ 

x'G5 lsg < 

%= df]6/ OlGhg lr:ofpgsf] nflu kfgLsf] k|of]u ul/G5,lsg < 10
0
C tfkStd ePsf] 2kg 

kfgnLfO{ 84600 J sf] tfk lb+bf o;sf] tfkStd a9]/ slt k'U5 < 

^= j:t'sf] ljlzi6 tfkwf/0f Ifdtf / To;sf] tfkStd 36a9 x'g] b/df s] ;DaGw 5 < 6Dd 

kfgnL] el/Psf] af]tnnfO{ /]lk|mh]/]6/leq /fv]/ lr:ofpFbf af]tn km'6\5 lsg < 

&= kf/f]sf] ljlzi6 tfk wf/0f Ifdtf 138J/kg
0
C 5 eGg'sf] cy{ s] xf] < pSt kf/f]sf] lk08 

2kg 5 / To;sf] tfkStd 60
0
C j[l4 ug'{ 5 eg] slt tfkzlSt rflxG5 < 

*= 10 lsnf]u|fd kfgLsf] tfkStd 20
0
C af6 40

0
C k'¥ofpg slt tfkzlSt rflxG5 < -

kfgLsf] ljlzi6 tfk wf/0f zlSt 4200J/kg
0
C x'G5_ 

∴ j[l4 ePsf] clGtd tfkStd (t2) = 20
0
C 
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%= k[i7kf]if0f 

!= tfkStdsf] kl/efiff / PsfO 3.4 df k9\g'xf];\ . lunf;df /flvPsf] t/n kbfy{ kfgL xf] . 

lunf;df /flvPsf] kfgLsf] tfkStd 4
0
C jf ;f] eGbf a9L 5 lsgeg] 4

0
C sf] kfgnLfO{ 

lr:ofpFbf 00
C ;Dd cfotg a9\5 eg] ttfpFbf klg cfotg a9\g] ePsfn] kf]lvG5 .  

@= :jfWoog ;fdu|Ldf tfk / tfkStdsf] km/s cWoog ug'{xf];\ .  

#= :jfcWoog ;fdu|Lsf] #=% v08 cWoog u/L kZgsf] pQ/ n]Vg'xf];\ .  

$= ljlzi6 tfk wf/0f Ifdtfsf] kl/efiff cWoog ug'{xf];\ . d?e"ld afn'jfn] ag]sf] x'G5 . 

afn'jfsf] ljlzi6 tfk wf/0f Ifdtf sd (800J/kg
0
C) x'g] ePsfn] l5§} tfTg] / l5§} 

;]nfpg] x'gfn] lbpF;f] cToGt udL{ / /ftL cToGt hf8f] x'G5 .  

%= ;f/f+zsf] ^ gDj/ a'Fbf x]g'{xf];\ . pbfx/0f # x]g'{xf];\ .  

^= j:t'sf] tfkStd kl/jt{g / ljlzi6 tfk wf/0f Ifdtfsf] ;DaGw ;dfg'kftL x'G5 . kfgnL]] 

el/Psf] af]tnnfO{ /]lkm|h]/]6/df /fv]/ lr:ofpFbf z"Go l8u|L ;]lG6u|]8 tfkStddf cfotg 

cTolws j[l4 x'g] ePsf] sf/0fn] af]tn km'6\5 . 

&= 1 kg kf/f]nfO{ 10C tfkStd j[l4 ug{ 138J tfkzlSt rflxG5 . tfkzlSt lgsfNg Q = 

msdt ;"q k|of]u ug'{xf];\ . 

*= tfkzlSt lgsfNg Q = msdt ;"q k|of]u ug'{xf];\ .  

^= ;f/f+z  

!= tfk Ps k|sf/sf] zlSt xf] eg] tfkStd j:t'sf] lr;f] jf tftf]kgfsf] dfkg xf] . tfk 

sf/0f xf] eg] tfkStd To;sf] c;/ xf] .  

@= tfkn] ubf{ j:t'sf] cfotg a9\5, cj:yfdf kl/jt{g x'G5, tfkStddf kl/jt{g x'G5, 

3'ngzLntfdf kl/jt{g x'G5, ef}lts tyf /;folgs kl/jt{g x'G5 .  

#= P;=cfO= k|0ffnLdf tfk h'n / tfkStd ;]lN;o; PsfOdf gflkG5 .  

$= lxdfndf w]/} lr;f] x'G5 . cNsf]xn ydf]{ld6/sf] -117
0
C ;Ddsf tfkStd dfkg ug{ 

;lsg] ePsfn] lxdfn cf/f]x0f stf{n] cNsf]xn ydf]{ld6/ af]S5g\ .  

%= l8lh6n ydf]{ld6/sf] ;]G;/ Knfl6gd, tfdf jf lgs]n wft'n] agfPsf] x'G5 .  

^= 1 kg lk08 ePsf] kbfy{nfO{ 10
C tfkStd a9fpg jf 36fpg cfjZos kg]{ tfk zlStsf] 

kl/df0fnfO{ ljlzi6 tfkwf/0f Ifdtf elgG5 . dt tfk ;dLs/0f Q=msdt ljlzi6 tfk 

wf/0f Ifdtfsf] PsfO J/kg
0
C xf] . 

&= kfgLsf] ljlzi6 tfk wf/0f Ifdtf Hofb} w]/} (4200J/kg
0
C) ePsf] x'gfn] o;n] 1

0
C 

tfkStd a9fpg w]/} tfkzlSt zf]if0f ug]{ / 1
0
C tfkStd 36fpFbf klg w]/} tfkzlSt 

5f]8\g] ePsf] x'gfn] uf8Lsf] OlGhg lr:ofpg kfgLsf] k|of]u ul/G5 .  

*= ;dLs/0f Q = msdt nfO{ tfk ;dLs/0f elgG5 . 

 



52 lj1fg 

kf7 M % 

k|sfz (Light) 
!= kl/ro 

b"/lagn] 6f9fsf] j:t'x¿ :ki6;Fu b]Vg d2t ub{5 . cGtl/If b"/lagn] t cfFvfn] b]Vg g;s]sf 

6f9f 6f9fsf tf/fx¿ ;d]t b]Vg d2t ub{5 . To:t} dfOStf]:sf]kaf6 x]bf{ clt ;fgf j:t' klg 

7"nf] b]lvG5 . Sofd]/fn] ljleGg j:t' / b[iox¿sf] kmf]6f] lvRg] ul/G5 . xfdL dWo] slt hgfsf] 

cfFvf sdhf]/ eP . 6f9fsf] of glhssf] j:t' k|i6;Fu b]Vg ufx|f] x'G5 . o:tf] cj:yfdf r:dfsf] 

;xf/fn] j:t'x¿ k|i6 b]Vg ;lsG5 . b"/lag, dfOStf]:sf]k, Sofd/f, r:df cflb clK6sn pks/0f 

x'g\ . oL pks/0fn] k|sfzsf] ls/0fnfO{ ;ª\sng u/L jf plrt sf]0fdf aª\ufP/ cfs[lt :ki6 jf 

7"nf] agfpF5 . oL pks/0fdf ljleGg lsl;dsf / ljleGg Ifdtf ePsf n]G;x¿ k|of]u ul/Psf 

x'G5g\ . n]G; eg]sf] s] xf] < n]G;n] k|sfz s;/L aª\ufpF5 < oL pks/0fdf n]G;n] s] sfo{ ub{5 

< cflb k|Zgx¿ af/] o; PsfOdf 5nkmn ul/g]5 .  

@= p2]Zo 

o; PsfOsf] cWoogkl5 tkfO{FF lgDg sfo{ ug{ ;Ifd x'g'x'g]5 M 

-s_ n]G;af6 k|sfz hfg] lj|mof k|bz{g ug{ / To; lj|mofsf] ls/0f /]vf lrq lvRg, 

-v_ ljleGg k|sf/sf clK6sn pks/0fsf] kl/ro lbg / To;df x'g] lj|mofsf] ls/0f /]vflrq 

sf]g{, 

-u_ cfFvfsf sdhf]/L atfpg ;f] sdhf]/L x6fpg] pkfo atfpg / ls/0f /]vflrq sf]g{, 

-3_ clK6sn pks/0fsf] sfo{ JofVof ug]{ ls/0f /]vf lrq sf]g{, 

-ª_ clK6sn pks/0fx¿sf] agf]6, sfo{ / pkof]lutf atfpg . 

#= ljifoj:t' M 

#=!= n]G; M 

kf/bz{s sfFr jf Knfli6saf6 lgdf{0f ul/Psf] uf]nfsf/ ;tx ePsf] j:t'nfO{ n]G; elgG5 . n]G; 

cS;/ af6'nf] cfsf/sf] x'G5 . n]G;n] k|sfzsf ls/0fx¿nfO{ s]Gb|Lt jf ljs]Gb|Lt ub{5 . o;sf] 

cfwf/df n]G;nfO{ b'O{{ lsl;ddf juL{s/0f ug{ ;lsG5 M 

-s_ sGe]S; n]G; -v_ sGs]e n]G;  

-s_ sGe]S; n]G; M aLrsf] efu afSnf] / lsgf/lt/ kftnf] ePsf] 
n]G;nfO{ sGe]S; n]G; elgG5 . o;n] k|sfzsf ls/0fx¿ cfjt{g 

ubf{ Pp6} laGb'lt/ s]Gb|Lt ug]{ ePsf]n] o;nfO{ sGelh{ª\u n]G; klg 

elgG5 .  

 

 

 

 

sGe]S; n]G; 
lrq g+=M 5.1 
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-v_ sGs]e n]G; M aLr efu kftnf] / lsgf/lt/ afSnf] ePsf] n]G;nfO{ 
sGs]e n]G; elgG5 . of] n]G;af6 cfjt{g ePsf k|sfzsf ls/0fx¿ 

ljs]Gb|Lt x'G5g\ . To;}n] of] n]G;nfO{ 8fOelh{ª n]G; klg elgG5 . 

o;af6 cfjt{g ePsf ls/0fx¿ Pp6} laGb'af6 pTklQ ePsf] h:tf 

b]lvG5g\ .  

-u_ lk|Hd (Prism) 

w]/} cf]6f lk|Hdx¿ ldn]/ n]G; ag]sf] x'G5 . sGe]S; n]G;sf] dflyNnf] cfwf efudf lk|Hdsf] cfwf/ 

tnlt/ kms]{sf] x'G5 eg] n]G;sf] tNnf] cfwf efudf lk|Hdsf] cfwf/ dflylt/ kms]{sf] x'G5. . t/ 

sGs]e n]G;df eg] sGe]S; n]G;sf] 7Ls pN6f] cyf{t\ n]G;sf] dflyNnf] cfwf efudf cfwf/ 

dflylt/ kms]{sf] x'G5 eg] n]G;sf] tNnf] cfwf efudf lk|Hdsf] cfwf/ tnlt/ kms]{sf] x'G5. . b'j} 

k|sf/sf n]G;sf] aLrsf] efudf kftnf] Unf; :nfj h:t} x'G5 . n]G;sf] agfj6sf] sf/0fn] ubf{ 

sGe]; n]G;df k/]sf] cfjlt{t ls/0fx¿ n]G;sf] s]Gb|lt/ aflª\uG5g\ eg] sGs]e n]G;df k/]sf 

cfjlt{t ls/0fx¿ n]G;sf] s]Gb| eGbf 6f9f lt/ aflª\uP/ hfG5g\ .  

 
lrq g+=M 5.3 

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

sGe]S; n]G; M o;sf] k|d'v cIf;Fu ;dfgfGt/ ePsf 

ls/0fx¿ sGe]S; n]G;af6 cfjt{g x'Fbf k|d'v cIfsf] Pp6} 

lglZrt laGb' eP/ hfG5 . ;f] laGb'nfO{ s]Gb|Ls/0f laGb' 

elgG5 .  

sGs]e n]G; M k|d'v cIf;Fu ;dfgfGt/ ePsf ls/0fx¿ 

sGs]e n]G;af6 cfjt{g x'Fbf Pp6} laGb'af6 pTklQ 

ePsf] h:tf] b]lvG5 . ;f] laGb' 'F' nfO{ sGs]e n]G;sf] 

s]Gb|Ls/0f laGb' elgG5 . cfjlt{t ls/0f /]vfnfO{ k5fl8 

 
 
 
 
 

lrq g+=M 5.4 

 

 

 

lrq g+=M 5.5 

 
 
 
 
 

sGs]e n]G; 
lrq g+=M 5.2 

F 

FF FF    
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a9fpFbf pSt laGb'df hf]l8G5 . 

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

-!_ clK6sn s]Gb| -@_ k|d'v cIf -#_ s]Gb|Ls[t laGb' -$_ s]Gb|Ls/0f b'/L 

clK6sn s]Gb| M s'g} n]G;sf] 7Ls aLrdf kg]{ laGb'nfO{ clK6sn 

s]Gb| elgG5 . clK6sn s]Gb| k|d'v cIf/]vfdf kb{5 . ;f] laGb' 

n]G;sf] b'a} ;txaf6 ;db'/Ldf kb{5 . lrqdf 'O' laGb' g} 

clK6sn laGb' xf] . clK6sn s]Gb| eP/ hfg] s'g} klg ls/0f lrq 

g+= 5.5 df h:t} gaflª\usg l;wf hfG5 . 

-w]/} 5'6]sf] 5 eGg] sd]G6 5 oxfFF, s] /fVg] xf] <_ 

n]G;n] agfpg] cfs[ltx¿  

sGe]S; n]G;n] agfpg] cfs[ltx¿ M sGe]S; n]G;n] jf:tljs / cjf:tljs b'a} vfnsf cfs[ltx¿ 

agfpF5g\ . s'g k|sf/sf] cfs[lt agfpF5 eGg] s'/f j:t'sf] l:yltn] lgwf{/0f ub{5 .  

-s_ cjf:tljs cfs[lt M n]G; / o;sf] 

s]Gb|Ls/0f laGb'aLr j:t' /x]sf] 5 

eg] ;f] j:t'sf] cjf:tljs cfs[lt 

aG5 . cfs[lt j:t'lt/ g} aG5 / 

cfs[lt ;'N6f] x'G5 . lrq g+= 5.6 df 

x]g'{xf];\ . cjf:tljs cfs[lt / 

cjf:tljs ls/0fnfO{ cb[Zo /]vf -

yf]Knf /]vf_ n] hgfOG5 . cjf:tljs cfs[ltnfO{ kbf{df ptfg{ ;ls+b}g .  

-v_ jf:tljs cfs[lt M n]G;sf] s]Gb|Ls/0f laGb'eGbf 6f9f j:t' /x]sf] 5 eg] n]G;n] ;w}F+ 

jf:tljs cfs[lt agfpF5 . jf:tljs cfs[ltnfO{ kbf{df ptfg{ ;lsG5 . o:tf] cfs[lt 

n]G;sf] csf]{kl§ -lrq g+=M 5.7_ aGb5 . t/ sGs]e n]G;n] ;w}FF cjf:tljs cfs[lt 

agfpF5 . j:t'nfO{ 2F / F sf] aLrdf /fVbf aGg] cfs[lt M 

  

  

 

 

-u_ cfs[ltsf] ;fOh M sGe]S; n]G;n] agfpg] cfs[ltsf] ;fOh -nDafO, rf}8fO df]6fO_ klg 

;w}FF Psgf;sf] geO j:t'sf] b"/L cg';f/ km/s x'G5 . j:t'nfO{ n]G;sf] hlt glhs NofOof] 

 

 

 

 

 

 

lrq g+=M 5.7 

 

 

 

lrq g+=M 5.6 

cfs[lt j:t' F 2F 

F 2F 

j:t' 

2F 

F 

F 2F cfs[lt 

lrq g+=M 5.8 

k|d'v 
cIf 

O 
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Tolt g} cfs[lt 7"nf] x'Fb} hfG5 . j:t'nfO{ 2F df /fVbf cfs[ltsf] ;fOh j:t's} a/fa/ 

x'G5 . t/ j:t'nfO{ 2F af6 hlt n]G;lt/ nluof] ;f]xL cg';f/ cfs[lt j:t'eGbf 7"nf] x'Fb} 

hfG5 . n]G;af6 j:t' hlt k/ nluof] Tolt g} cfs[lt ;fgf] x'Fb} hfG5 . t/ sGs]en]G;n] 

agfpg] cfs[lt ;w}FF j:t'eGbf ;fgf] x'G5 .  

-3_ cfs[ltsf] :yfg M j:t' 2F df /flvPsf] 5 eg] cfs[lt klg csf]{k§L 2F df g} aGb5 . j:t' 

n]G;af6 2F eGbf k/ 5 eg] n]G;sf] csf]{k§L cfs[lt 2F eGbf glhs aGb5 . n]G; / 2F 

sf] aLrdf j:t' 5 eg] n]G;af6 2F eGbf k/ cfs[lt aGb5 . pk/f]St s'/fx¿ lgDg 

lrqaf6 klg b]Vg ;lsG5 .  

j:t'nfO{ 2F eGbf k/ /fVbf aGg] cfs[lt M 

 

 

 

cfs[lt M 

� csf]{ kl§ F / 2F sf] aLrdf aG5 . 

� a:t'eGbf ;fgf] 

� pN6f] 

� af:tljs 

 j:t'nfO{ 2F df g} /fVbf M 

  

 

    

cfs[lt M 

� csf]{ kl§ 2F df aG5 / a:t';Fu a/fa/ csf/sf] x'G5 . 

� pN6f] t/ af:tljs cfs[lt aG5 . 

sGs]e n]G;n] agfpg] cfs[lt M  

  

 

    

 

F 2F 

F 2F 

cfs[lt 

j:t' 

lrq g+=M 5.10 

2F j:t' cfs[lt 

F 

F 

lrq g+= M 5.11 

I 

0 F 2F 

lrq g+=M 5.9 

F 2F 
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cfs[lt M 

� a:t' ePs} tk{m F / n]G;sf] aLrdf aG5 . 

� cfs[lt ;'N6f], ;fgf] / caf:tljs x'G5 . 

n]G;sf] ;fdYo{ M n]G;n] k|sfzsf ls/0fx¿ n]G;sf] hlt glhs s]Gb|Lt jf ljs]Gb|Lt ug{ 
;lsG5 . Tolt g} Tof] n]G; a9L ;fdYo{ ePsf] dflgG5 . To;}n] a9L ;fdYo{ ePsf] n]G;sf] 

s]Gb|Ls/0f b"/L 5f]6f] x'G5 .  

∴ n]G;sf] ;fdYo{ (P) = 
1

s]Gb|Ls/0f b"/L (f)
  

n]G;sf] s]Gb|Ls/0f b"/L ld6/ PsfOdf gflkG5 eg] n]G;sf] ;fdYo{ 8foK6/ PsfOdf gflkG5 . 

sGs]e n]G;n] agfpg] cfs[lt cjf:tljs ePsf]n] o;sf] ;fdYo{ C0ffTds (–ve
) x'G5 . sGe]S; 

n]G;n] jf:tljs cfs[lt agfpg] x'Fbf o;sf] ;fdYo{ wgfTds (+ve
) x'G5 .  

n]G;sf] ;fdYo{;DaGwL ul0ftLo ;d:ofx¿  

hfgL /fvf} F M sGe]S; n]G;af6 3fd cfjt{g u/L cfuf] afNg ;lsG5 . 
3fddf k|sfzsf] ;fy} tfkls/0f -OGk|mf/]8_ klg x'G5 . 3fdnfO{ n]G;sf] d2tn] sfuh jf s'g} 

aNg] a:t'df s]Gb|Ls/0f ubf{ tfkls/0f klg s]Gb|Ls/0f x'G5 . w]/} tfkls/0fx¿ Pp6} laGb'df 

s]Gb|Lt x'Fbf pSt laGb'df tfkStd a9\5 . ;f] laGb'df /x]sf] a:t' tft]/ jNg yfN5 . 

pbfx/0f 1 : Pp6f sGe]S; n]G;af6 200 ld6/ 6f9f /x]sf] j:t'sf] cfs[lt n]G;af6 csf]{lt/ 20 

;]=ld= sf] b"/Ldf aGb5 eg] pSt n]G;sf] ;fdYo{ slt xf]nf < ;f] n]G; s:tf] k|sf/sf] xf] <  

w]/} 6f9f /x]sf] j:t'sf] cfs[lt n]G;af6 hlt b"/Ldf aGb5 ;f] n]G;sf] s]Gb|Ls/0f b"/L Tolt g} 

x'G5 . To;sf/0f pbfx/0fdf lbOPsf] n]G;sf] s]Gb|Ls/0f b"/L 20 ;]=ld= x'G5 .  

f = 20 ;]=ld= = 0.2 ld6/ 

n]G;sf] ;fdYo{ (P) = 
�
W = �

,.� = +5X 

jf:tljs cfs[lt agfOPsf] x'Fbf ;f] sGe]S; n]G; xf] .  

u/L x]/f}+ M    Pp6f dflg;sf] r:dfdf b'a} n]G;df –1D n]lvPsf] 5 eg] ;f] n]G;sf] k|sf/ / 

s]Gb|Ls/0f b"/L lx;fa ug'{xf];\ . 

pbfx/0f 2 :    Pp6f sGe]S; n]G; k|of]u u/L o;af6 10 ;]=ld= 6f9f /x]sf] j:t'sf] cfs[lt 3 u'0ff 

7"nf] b]lvG5 eg] ;f] cfs[lt n]G;af6 slt 6f9f ag]sf] xf]nf < 

j:t' b"/L (Y) = 10 ;]=ld= 

lj:t[lt (M) = 3 

cfs[lt b"/L (v) = ? 



57 

;"q, M = [
\  jf v = M × u = 10 × 3 = 30 ;]=ld= 

;f] cfs[lt n]G;af6 30 ;]=ld= 6f9f ag]sf] x'g' kb{5 . 
cfs[ltsf] nDafO

j:t'sf] nDafO
 I

O 

lj:t[lt (Magnification) : 

s'g} klg n]G;n] agfpg] cfs[lt j:t'eGbf 7"nf] jf ;fgf] x'g ;S5 . 7"nf] jf ;fgf] eGgfn] 

cfs[ltsf] nDafO, rf}8fO / df]6fOsf] lx;fa cfpF5 . t/ oxfFF nDafO dfq pNn]v ul/G5 lsg ls 

h'g cg'kftdf nDafO a9L of 36L x'G5, ToxL cg'kftdf rf}8fO / df]6fO klg 36a9 x'G5 . 

To;}n] cfs[ltsf] nDafO / j:t'sf] nDafOsf] cg'kftnfO{ g} cfs[ltsf] lj:t[lt elgG5 . o;sf] 

PsfO x'Fb}g .  

cfs[ltsf] lj:t[lt (M) = 
cfs[ltsf] nDafO

j:t'sf] nDafO
 I

O 

cfs[ltsf] nDafO / j:t'sf] nDafOsf] cg'kft cfs[ltaf6 n]G;;Ddsf] b"/L -cfs[lt b"/L_ / 

j:t'af6 n]G;;Ddsf] b"/L -j:t' b"/L_ sf] cg'kft;Fu a/fa/ x'G5 .  

∴ cfs[ltsf] lj:t[lt (M) = 
cfs[lt b"/L �V�
j:t' b"/L �U�  

n]G;n] agfpg] cfs[ltsf] lj:t[lt gfKg cfs[lt b"/L / j:t' b"/L yfxf kfpg' kb{5 .  

pbfx/0f 1 : Pp6f sGe]S; n]G;af6 2 ld6/ 6f9f /flvPsf] j:t'sf] cfs[lt n]G;af6 40 ;]=ld=sf] 

b"/Ldf aGof] eg] cfs[ltsf] lj:t[lt slt x'G5 < 

cfs[ltsf] lj:t[lt (M) = 
V

U
 = 

40 ;]=ld=
2 ld=

 = 
40 ;]=ld=
200 ;]=ld=

 = 
�
a 

pSt cfs[ltsf] lj:t[lt j:t'sf] 
�
a x'G5 . cyf{t j:t'sf] 5 v08sf] 1 v08 x'G5 .  

tkfO{F Fn] sltsf] j'e\mg' eof] < 
!= n]G; eg]sf] s] xf] < 

@= sGe]S; / n]G; eg]sf] s] x'g < k|To]ssf] !÷! cf]6f sfd klg eGg'xf]; . 

#= sGe]S; n]G;af6 sltslt b"/Ldf a:t' /fVbf s:tf]s:tf] cfs[lt aG5 < 

$= sGs]e n]G;af6 s:tf]s:tf] cfs[lt agfpFb5 < 

%= ;fdYo{ eg]sf] s] xf] < o;sf] s]Gb|Ls/0f b"/L ;Fu s] ;DaGw 5 < o;sf] PsfO s] xf] < 

#=@= cf Fvf M cfFvfsf] d'Vo sfd cufl8 /x]sf j:t' jf 

b[iosf] cfs[lt kbf{ -/]l6gf_ df ptfg'{ xf] . o;df 

/x]sf] sGe]S; n]G;n] cfFvf cufl8sf] j:t'sf] 

cfs[lt cfFvfsf] kl5Nnf] leQfdf /x]sf] /]l6gfdf 

agfpF5 . /]l6gfdf k|sfz ;+j]bglznsf]ifx¿ 

 l;lno/L d;n 

slg{of 

/]l6gf 

sGe]S; n]G; 

clK6s ge{ 
lrq g+= M 5.12 
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x'G5g\ . sf]ifx¿n] tL cfs[lt b]Vg d2t ub{5 . o;sf] nflu cfFvfdf ;aeGbf cufl8sf] 

efu kf/bz{s slg{of x'G5 . To;sf] glhs cfFvf leq sGe]S; n]G; x'G5 . pSt sGe]S; 

n]G;n] g} j:t'sf] cfs[lt kbf{ -/]l6gf_ df ptf5{ . cfFvfsf] n]G; cfjZostfcg';f/ afSnf] 

jf kftnf] agfpg ;lsg] x'G5 . glhssf] j:t' x]g'{kbf{ n]G; afSnf] x'G5 eg] 6f9fsf] j:t' 

x]g'{kbf{ n]G; kftnf] x'G5 . n]G;nfO{ afSnf] of kftnf] ug]{ sfo{ l;lno/L d;nn] :jrflnt 

¿kdf ub{5 . o;n] ubf{ glhssf] j:t' / 6f9fsf] j:t' :ki6;Fu b]Vg ;lsg] x'G5 . 

/]l6gfdf ag]sf] cfs[ltsf] ;Gb]z clK6s ge{n] dl:tisdf k'¥ofpF5 . 

glhssf] laGb' M cfFvfn] s'g} tgfj gkg]{ u/L hlt glhssf] j:t' :ki6 b]Vg ;lsg] x'G5 To; 

b"/LnfO{ glhssf] laGb' elgG5 . gd{n cfFvfsf] nflu glhssf] laGb' cfFvfaf6 a9Ldf 25 

;]G6Lld6/ x'G5 .  

6f9fsf] laGb' M s'g} tgfjljgf cfFvfn] :ki6 b]Vg ;lsg] clwstd b"/LnfO{ 6f9fsf] laGb' elgG5 . 

gd{n cfFvfsf] nflu 6f9fsf] laGb' cgGt b"/Ldf x'G5 .  

a9\bf] pd]/ jf c? s'g} sf/0fn] cfFvfsf] n]G;nfO{ cfjZosdfqfdf kftnf] / afSnf] agfpg] Ifdtf 

36\b} hfG5 . o;n] ubf{ cfFvfsf] x]g]{ Ifdtf sdhf]/ x'G5 . cfFvf sdhf]/ ePkl5 glhs / 6f9fsf] 

laGb'aLrsf] b"/L 36\b} hfG5 . 6f9fsf] j:t' / glhssf] j:t' s'g} rZdf ljgf :ki6 b]Vg ;Sb}g . 

cfFvfsf] x]g]{ zlStdf sdhf]/L M cfFvfsf] sdhf]/L b'O{{k|sf/sf 5g\ – 

-s_ cb"/b[li6 M 6f9fsf] j:t' :ki6 gb]lvg] sdhf]/LnfO{ cb"/b[li6 

elgG5 . o:tf] sdhf]/L ePsf cfFvfdf /]l6gfeGbf cufl8 cfs[lt 

aGb5 .  

sf/0f M 6f9fsf] j:t' x]bf{ n]G; cfjZos dfqfdf kftnf] x'g g;Sgfn] 

ls/0fx¿ /]l6gf cufl8 s]Gb|Ls/0f eOlbG5 . o;n] ubf{ 

j:t' :ki6 b]Vg ;lsFb}g .  

;'wf/ M pko'St Ifdtf ePsf] sGs]e n]G; /flvPsf] r:df k|of]u 

ug'{ kb{5 . sGs]e n]G;n] k|sfzsf ls/0fnfO{ ljs]Gb|Lt 

ub{5 . o;n] ubf{ n]G;sf] s]Gb|Ls/0f b"/L a9\5 . /]l6gfdf 

cfs[lt aGb5 . j:t' :ki6 b]lvg] x'G5 .  

-v_ b"/ b[li6 M glhssf] j:t' :ki6 b]Vg g;lsg] 

sdhf]/LnfO{ b"/ b[li6 elgG5 . o:tf] sdhf]/L ePsf] 

cfFvfdf n]G; kftnf] eO{ j:t'af6 cfPsf k|sfz 

ls/0fx¿ /]l6gfeGbf k5fl8 s]Gb|Lt x'G5 . j:t' :ki6 

gb]lvg] x'G5 .  

 

 

 

b"/b[li6sf] sdhf]/L 
lrq g+= M 5.15 

sGs]e n]G; 
 
 
 

cb"/ b[li6 ;'wf/ ul/Psf] 
lrq g+= M 5.14 

 

 

 

cb"/ b[li6 sdhf]/L 
lrq g+= M 5.13 
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sf/0f M glhssf] j:t' x]bf{ n]G; cfjZos dfqfdf afSnf] x'g 

g;Sgfn] /]l6gfeGbf k5fl8 k|sfz s]Gb|Lt x'G5 . o;n] 

ubf{ j:t' :ki6 b]Vg ;Sb}g .  

;'wf/ M pko'St ;fdYo{ ePsf] sGe]S; n]G; k|of]u ugf{n] b"/ 

b[li6sf] sdhf]/L ;'wf/ x'G5 . sGe]S; n]G;n] k|sfzsf 

ls/0fx¿nfO{ s]Gb|Ls/0f ul/lbG5 . o;n] ubf{ j:t'sf] cfs[lt 

7Ls /]l6gfdf aG5 / j:t' :ki6 b]Vg ;lsG5 .  

tkfO{F Fn] sltsf] j'e\mg' eof] < 
^= b"/ b[i6L eg]sf] s] xf] < o:tf] cfFvfsf] nflu s:tf] r:df nufpg' kb{5 < 

&= cb"/ b[i6L eg]sf] s] xf] < cb"/ b[li6 ePsf] cfFvfsf] nflu s:tf] r:df nufpg' 
kb{5 <  

$= cEof;  

!= s]Gb|Ls/0f laGb' eg]sf] s] xf] < sGs]e n]G;nfO{ lsg 8fOelh{ª\u n]G; elgG5 < 

@= sGs]e n]G; / sGe]S; n]G;aLr b'O{{cf]6f leGgtfx¿ b]vfpg'xf];\ .  

#= sGe]S; n]G;af6 k':tssf] ;fgf cIf/x¿ 7"nf] / ;'N6f] b]lvg k':ts sxfF /flvg'kb{5 / 

lsg < /]vflrq lvr]/ b]vfpg'xf];\ .  

$= Pshgf dflg;n] nufPsf] r:dfdf +0.5 D n]lvPsf] 5 eg] To;df k|of]u ul/Psf] n]G; / 

To; dflg;sf] cfFvfsf] sdhf]/L s'g k|sf/sf 5g\ < ;f] n]G;sf] s]Gb|Ls/0f b"/L slt x'G5 < 

%= Ps hgf dflg;n] 6 ld6/eGbf 6f9f /x]sf] af]8{sf] cIf/ k9\g ;lsPg eg] ;f] dflg;sf] 

cfFvfsf] sdhf]/L s:tf] k|sf/sf] xf] < lrq lvRg'xf];\ . To:tf] sdhf]/L x'gfsf] sf/0f 

n]Vg'xf];\ .  

%= k[i7kf]if0f -cEof;sf k|Zgx¿sf] pQ/_ 

!= s]Gb|Ls/0f laGb'sf] kl/efiff kf7\of+zdf h:t} n]Vg'xf];\ . sGs]e n]G;af6 cfjlt{t 

ePsf k|sfzsf ls/0fx¿ ljs]Gb|Lt x'g] ePsf]n] sGs]e n]G;nfO{ 8fOelh{ª\u n]G; 

elgG5 .  

@= sGs]e n]G; / sGe]S; n]G;df leGgtf  

sGs]e n]G;    sGe]S; n]G; 

s_ sGs]e n]G;sf] aLr efu kftnf] / 
5]plt/ afSnf] x'G5 .  

v_ sGs]e n]G;n] k|sfzsf ls/0fx¿ 
ljs]Gb|Lt u5{ .  

u_ o; n]G;n] cjf:tljs / ;fgf 
cfs[lt dfq agfpF5 .  

s_ sGe]S; n]G;sf] aLr efu afSnf] / 5]plt/ 
kftnf] x'G5 .  

v_ o; n]G;n] k|sfzsf ls/0fx¿ s]Gb|Lt u5{ . 

u_ o; n]G;n] jf:tljs cjf:tljs / 7"nf 
;fgf ;a}vfn] cfs[ltx¿ agfpF5 .  

sGe]S; n]G; 

 

 

b"/b[li6 ;'wf/ ul/Psf] 
lrq g+= M 5.16 
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#= sGs]e n]G;af6 o;sf] s]Gb|Ls/0f b"/LeGbf glhs k':ts /flvg' kb{5 . lsg ls 

n]G; / o;sf] s]Gb|Ls/0f laGb'aLr /x]sf] j:t'sf] cfs[lt 7"nf] / ;'N6f] b]lvG5 . o;f] 

ePdf cIf/ k9\g ;lsG5 . /]vflrq kf7\ok':tssf] lrq g+= 5.16 h:t} lvRg'xf];\ .  

$= r:dfsf] ;fdYo{ wgfTds (+ve) ePsf]n] Tof] sGe]S; n]G; xf] . ;f] dflg;sf] 

cfFvfsf] sdhf]/L b"/ b[li6 x'g\ .  

  s]Gb|Ls/0f b"/L �f�=
1

P
=

1

+0.5
=2 ld6/  

%= pSt dflg;sf] cfFvfsf] sdhf]/L cb"/ b[li6 xf] . lrq kf7\of+zdf x]/]/ n]Vg'xf];\ . 

6f9fsf] j:t' x]bf{ cfFvfsf] n]G; cfjZos dfqfdf kftnf] x'g g;Sgfn] To:tf] 

sdhf]/L x'G5 . l;lno/L d;n rflxFbf] dfqfdf v'lDrg g;Sgfn] To:tf] x'G5 .  

^= ;f/f+z  

!= k|sfzsf] ls/0fnfO{ s]Gb|Lt jf ljs]Gb|Lt ug{ ;Sg] u/L kf/bz{s j:t'af6 agfOPsf] 

pks/0fnfO{ n]G; elgG5 .  

@= sGe]S; n]G;df aLrsf] efu afSnf] / lsgf/lt/ kftnf] x'Fb} hfG5 . o;n] 

ls/0fx¿nfO{ s]Gb|Lt ub{5 . sGs]e n]G;sf] aLr efu kftnf] / 5]plt/ afSnf] x'Fb} 

hfG5 . o;n] k|sfzsf ls/0fnfO{ ljs]Gb|Lt ub{5 .  

#= sGe]S; n]G;sf] 2F eGbf k/ /x]sf] j:t'sf] cfs[lt ;fgf], pN6f] / jf:tljs x'G5 .  

 F / 2F aLrsf] j:t'sf] cfs[lt 7"nf], pN6f] / jf:tljs x'G5 . F / n]G;aLr /x]sf] 

j:t'sf] cfs[lt 7"nf], ;'N6f] / cjf:tljs x'G5 .  

$= sGs]e n]G;n] ;w}FF ;'N6f], ;fgf] / cjf:tljs cfs[lt agfpF5 .  

%= k|sfzsf ls/0fx¿ s]Gb|Lt jf ljs]Gb|Lt ug{ ;Sg] IfdtfnfO{ n]G;sf] ;fdYo{ elgG5 

. ;fdYo{ a9L ePsf] n]G;sf] s]Gb|Ls/0f b"/L 5f]6f] x'G5 . o;sf] PsfO 8foK6/ xf] .  

^= glhssf] j:t' :ki6 b]Vg g;Sg] sdhf]/LnfO{ b"/ b[li6 elgG5 . b"/ b[li6 ePsf] 

cfFvf ;Rofpg pko'St ;fdYo{ ePsf] sGe]S; n]G; ePsf] r:df nufpg' k5{ .  

&= 6f9fsf] j:t' :ki6 b]Vg g;lsg] cfFvfsf] sdhf]/LnfO{ cb"/ b[li6 elgG5 . cfFvfsf] 

o:tf] sdhf]/L x6fpg sGs]e n]G; ePsf] r:df nufpg' kb{5 . 
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kf7 M ^ 

wf/f ljB't\ / r'DasTj 

(Current Electricity and Magnetism) 
!= kl/ro 

ljB't\ dfgj hLjgsf] Pp6f cfwf/e"t cfjZostf eO;s]sf] 5 . aQL afn]/ pHofnf] kfpg] 

sfo{b]lv /]l8of], 6]lnlehg, 6]lnkmf]g cflb ;~rf/sf If]qdf o;sf] Jofks k|of]u ePsf] s'/f 

lglj{jfb 5 . cfw'lgs ;+;f/df sDKo'6/h:tf] cTofw'lgs ;fwgsf] k|of]usf] nflu klg ljB't\ g} 

k|d'v pmhf{ ;|f]t xf] . ljB't\\sf] dxTTjaf/] t ;a}nfO{ hfgsf/L g} ePsf] s'/f xf] . ljB't\ s;/L 

pTkfbg ul/G5, o;sf] k|of]u ug{ s] s] s'/fdf Wofg lbOg' kb{5, o;sf] pkof]udf ;'/IffTds 

pkfox¿ s] s] x'g\ o;sf] ;b'kof]u s;/L ug]{, cflb k|Zgx¿df s]Gb|Lt /x]/ o;df 5nkmn 

ul/G5 . ljB't\sf] k|of]u ;xL tl/sfn] ePg eg] 3fts / vt/gfs klg x'g;S5 . To;}n] ljB't\sf] 

k|of]u af/] cfwf/e"t s'/fx¿ l;Sg' xfd|f] b}lgs hLjgdf cToGt pkof]uL x'G5 . o; cy{df klg 

wf/f ljB't\ af/] hfGg' cfjZos 5 . 

@= p2]Zo 

o; kf7sf] cWoogkl5 tkfO{F+{+ lgDg sfo{x¿ ug{ ;Ifd x'g'x'g]5 M 

-s_ ljB't k|of]u ubf{ cfjZos ;fjwfgL ckgfpg . 

-v_ ufx{:y ljB't\ kl/kysf] kl/ro lbg . 

-u_ cN6/g]l6ª\u ljB't\wf/f -P=;L=_ / 8fO/]S6 ljB't\wf/f -l8=;L=_ sf] kl/ro lbO{ km/s 

atfpg .  

-3_ ljB't\ vktsf] lx;fj ug{ .  

-ª_ ljB't\ r'Das, ljB't\ 306L, lkmnfd]G6 / ˆnf]/];]G6 aQLsf] agf]6 / sfo{ljlw atfpg . 

-r_ ˆo'hsf] kl/ro / dxTTj atfO{ pko'St ˆo'hsf] 5gf]6 ug{ .  

-5_ ljB't\ r'DasLo pkkfbg af/] atfpg . 

-h_ df]6/ c;/ / o;sf] pkof]lutf atfpg .  

-em_  6«fG;kmd{/sf] agf]6, sfo{ ljlw / pkof]u atfpg . 

-`_ OGe6{/ / rfh{/sf] pkof]u atfpg . 

#= ljifoj:t' M -sIff ( sf] ljifoj:t'df cfwfl/t_  

cf]xd\sf] lgod M tfkStd / cGo ef}lts cj:yfx¿ l:y/ /x]df ;'rfns tf/af6 axg] ljB't\wf/f 

To;sf] b'O{{{ 5]paLrsf] kf]6]lG;on km/s;Fu ;dfg'kflts x'G5 .  

 olb, kf]6]lG;on km/s = V 
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 ljB't\wf/f = I eP 

cf]xdsf] lgodcg';f/, V ∝ I 

jf V = I × R -oxfFF R tf/sf] cj/f]ws x'g\ / of] l:y/ x'G5_ xf] .  

pSt ;"q k|of]u u/L V, I / R dWo] s'g} b'O{{{ yfxf ePdf t];|f] lx;fj u/L lgsfNg ;lsG5 .  

kf]6]lG;on km/s M ljB't\ kl/kydf rfh{ k|jfx x'Fbf ul/g] sfo{nfO{ kf]6]lG;on km/s elgG5. 

kf]6]lG;on km/s ef]N6 (V) PsfOdf gflkG5 .  

1 ef]N6 kf]6]lG;on km/s M ljB't\ kl/kydf 1 sf]nDj rfh{ k|jfx x'Fbf ul/g] sfo{nfO{ 1 ef]N6 

elgG5 .  

wf/fljB't\ M ljB't\ kl/kydf x'g] rfh{sf] k|jfxnfO{ wf/f ljB't\ elgG5 . wf/f ljB't\ PlDko/ (A) 

PsfOdf gflkG5 .  

1 PlDko/ ljB't\ wf/f M k|lt;]s]08 1 sf]nDj rfh{ k|jfx eof] eg] ;f] ljB't\wf/fnfO{ 1 PlDko/ 

elgG5 .  

ljB't\ wf/f (I) = 
rfh{ �Q�
;do �t� 

oxfFF rfh{sf] PsfO sf]nDj / ;dosf] PsfO ;]s]08 eof] eg] ljB't\wf/fsf] PsfO PlDko/ x'G5 .  

rfh{ eg]sf] On]S6«f]g xf] . 6×10
18 On]S6«f]gnfO{ 1 sf]nDj rfh{ elgG5 .  

cj/f]w M ;'rfns j:t'n] klg ljB't\ k|jfxnfO{ s]xL g s]xL dfqfdf /f]sfj6 k}bf ub{5 . ljB't\ 

k|jfxdf x'g] /f]sfj6nfO{ cj/f]w elgG5 . cj/f]w cf]xd\ Ω PsfOdf gflkG5 .  

;fdYo{ -kfj/_ M s'g} ljB't\Lo pks/0fn] k|lt ;]s]08 ljB't\ zlStnfO{ ¿kfGt/ ug]{ IfdtfnfO{ 

To; pks/0fsf] ;fdYo{ elgG5 .  

;fdYo{ = ljB't\wf/f × kf]6]lG;on km/s x'G5 . (P = V × I) 

$= ljifoj:t' -sIff !) sf] ljifoj:t'df cfwfl/t_  

nf]8 M ljleGg k|sf/sf ljB't\ pks/0fx¿ h;n] ljB't\ zlStnfO{ cGo k|sf/sf zlStx¿df 

¿kfGt/0f ub{5, To;nfO{ nf]8 elgG5 . h:t} ljB't\ aNj, ljB't\306L, k+vf, lx6/ cflb .  

$=! ljB't\ kl/ky M ljB't\Lo pks/0f ;~rfng u/L 

 ljB't\sf] k|of]u ug{ Pp6f kl/ky agfpg' kb{5. s'g} 

 kl/kydf ljB't\ ;|f]taf6 ;'rfns tf/x'Fb} pks/0f 

 eP/ k'gM ;|f]td} ljB't\ k|jfx x'G5 . o;/L lg/Gt/ 

 ljB't\ k|jfx x'g] u/L ;|f]t, :jLr / nf]8nfO{ tf/n] 

tf/ 
-;'rfns_ 

- + 
;|f]t -;]n_ lrq g+=M 6.3 
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 h8fg u/L agfOPsf] kynfO{ ljB't\ kl/ky elgG5. 

ljB't\ kl/kydf nf]8n] sfo{ u/]sf] -;~rfng ePsf]_ cj:yfnfO{ aGb kl/ky elgG5 . 

ljB't\ kl/kydf nf]8n] sfo{ gu/]sf] cj:yfnfO{ v'Nnf kl/ky elgG5 . kl/ky v'Nnf ePsf] 

a]nf ljB't\ k|jfx /f]lsG5 . ljleGg sf/0fn] ljB't\ kl/ky v'Nnf x'g ;S5 h:t} M :jLr 

v'Nnf eP/, ljB'tLo pks/0fdf q'l6 eP/, tf/ r'F8]/, tf/sf] hf]gL{ 5'6]/ cflb .  

$=@ ufx{:y ljB'tLs/0f M 3/, ljBfno, sfof{no cflb 7fpFFdf ljB't\ h8fg ul/g] sfo{nfO{ 

ufx{:y ljB'tLs/0f elgG5 . o;sf ljz]iftfx¿ lgDgcg';f/ 5g\ . 

-c_ 220 ef]N6sf] ljB't\nfOg -;|f]t_ pknAw u/fOG5 .  

-cf_ k|To]s ;|f]tdf b'O{{{cf]6f tf/x¿ x'G5 . Pp6f tf/df ljB't\ axG5 . To;nfO{ km]h -

nfOe_ tf/ elgG5 . csf]{ tf/df ljB't\ /xFb}g . To;nfO{ Go'6«n elgG5 . 

-O_ 7"nf] -a9L Ifdtfsf]_ pks/0f ;~rfng ug'{ kbf{ cly{ª\u ul/Psf] Pp6f tf/ klg 

hf]8\g] ul/G5 . of] tf/ pks/0fsf] aflx/L efudf hf]8\g] ul/G5 . s'g} sf/0fj; 

pks/0fsf] aflx/L efudf ljB't\ r'xfj6 ePdf cly{ª\un] ubf{ ˆo'h hfG5 . ljB't 

em8\sf nfUg] vt/fjf6 d'St x'G5 . 

-O{_ ufx{:y ljB'tLs/0fsf] nflu ljt/0f ul/g] ljB't\ cN6/g]l6ª\u s/]G6 -P=;L=_ xf] .  

ljB't k|of]u ubf{ ckgfpg' kg]{ ;'/Iffsf pkfox¿  

-s_ :jLr hlxn] klg nfOe tf/df h8fg ug'{k5{ . o;f] ubf{ grflxPsf] a]nf :jLr 

v'Nnf -ckm_ u/]kl5 kl/kydf ljB't\ /xFb}g / ;'/Iff x'G5 .  

-v_ ˆo'h klg nfOe tf/df h8fg ug'{k5{ . o;f] ubf{ ˆo'h uPsf] a]nf kl/kydf ljB't\ 

x'Fb}g / dd{t ug{ ;'/lIft x'G5 ;fy} xfOef]N6]h x'Fbf nf]8 lalu|b}g .  

-u_ pko'St Ifdtfsf] ˆo'h k|of]u ug'{kb{5 . o;n] cf]e/nf]8 / 5f]6f] ky eO{ pTkGg x'g 

;Sg] vt/faf6 arfpF5 .  

-3_ kfgL gr'lxg] / lr:ofg gcfpg] 7fpFFaf6 ljB't\ tf/ la5\ofpg' kb{5 .  

-ª_ plrt Ifdtf ePsf] tf/ k|of]u u/L ljB't\ kl/ky agfpg' kb{5 . 

-r_ pRr u'0f:t/, plrt PDkfo/]h (amperage) / /fd|f] OG;'n]6]8 tf/ k|of]u ug'{ kb{5 . 

-5_ gfª\uf] / ufFl;Psf tf/x¿nfO{ s'rfns 6]kn] 5f]Kg' kb{5 . 

-h_ Knu, l:jr / ;s]6x¿sf] hf]8fO (connection) dha'b x'g' kb{5 . 

-em_ s'g} klg Knu, l:jr / ;s]6df q'l6 b]lvPdf To;nfO{ k|lt:yfkg ug'{ k5{ . 

-`_ ljB'tLo tf/ jf pks/0fsf] dd{t ubf{ jf kfj/ ;s]6sf] l:jr rnfpFbf /a/sf] 
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k~hf jf h'Qf nufpg' k5{ . 

-6_ ljB'tLo pks/0fdf s'g} ;d:of b]lvPdf cyjf kl/ky ;6{ eO{ cfunfuL ePdf 

d'Vo l:jr (main switch) tTsfn aGb ug'{ k5{ . 

-7_ ljB't kl/kydf u8a8L eP/ cfunfuL ePdf d]gl:jr aGb u/]/ dfq kfgL 

vGofpg] . 

hfgL /fvf} F M r/fr'/ª\uLnfO{ s/]G6 -ljB't\ em8\sf_ nfUb}g, lsg < 
s'g} n7\7faf6 uO/x]sf] lah'nLsf] tf/df r/fx¿ dhfn] a:5g t/ ltgLx¿nfO{ s/]06 

nfUb}g . lsgeg] r/fsf] z/L/af6 ljB't jxg] 7fpFF 5}g . xfdLn] klg Pp6} dfq tf/ 

;dft]/ cGt st} g5'g]u/L e'mlG8Pdf s/]06 nfUb}g . To:t} /a/sf] tn'jf ePsf] h'Qf 

nufO jf ;'Vvf sf7df a;]/ s/]06 ePsf] tf/ ;dfTbf klg zl//n] leQf, hldg jf 

cGt st} 5f]OPg eg] ljB't e\m8sf nfUb}g . lsgsL To;j]nf xfd|f] z/L/af6 ljB't 

jxg] 7fpFF x'Fb}g . 

$=# cN6/g]l6ª\u s/]G6 -P=;L=_ 

� s'g} lglZrt cjlwdf ljB't\ k|jfxsf] lbzf / kl/df0f;d]t kl/jt{g eO/xg] ljB't\nfO{ 

cN6/g]l6ª\u s/]G6 -P=;L=_ elgG5 .  

� cS;/ 8fOgfdf] jf h]g]/]6/af6 P=;L= ljB't\ k|fKt x'G5 .  

� P=;L=sf] ef]N6]h 6«fG;kmd{/åf/f kl/jt{g ug{ ;lsG5 .  

� P=;L= sf] kfj/ l8=;L= sf] eGbf a9L x'G5 .  

� P=;L= ljB't\ w]/} kl/df0fdf pTkfbg ug{ ;lsG5 .  

� P=;L= ljB't\ ;:tf] kb{5 .  

� ljB't\ df]6/, aQL cflb 7"nf pks/0f P=;L= af6 ;~rflnt x'G5 .  

� P=;L= nfO{ ;lhn} l8=;L= df abNg ;lsG5 .  

$=$ 8fO/]S6 s/]G6 -l8=;L=_  

� ljB't\ k|jfxsf] lbzf / kl/df0f b'a} kl/jt{g gx'g] ljB't\nfO{ 8fO/]S6 s/]G6 -l8=;L=_ 

elgG5 . 

� ljleGg k|sf/sf ;]nx¿af6 l8=;L= ljB't\ k|fKt x'G5 .  

� l8=;L= sf] ef]N6]h 6«fG;kmd{/åf/f kl/jt{g ug{ ;ls+b}g .  

� l8=;L= ljB't\sf] ;fdYo{ -kfj/_ sd x'G5 .  

� l8=;L= ljB't\ w]/} dfqfdf pTkfbg ug{ ;ls+b}g .  

� l8=;L= ljB't\ dxª\uf] kb{5 .  

� On]S6«f]lgs pks/0fx¿ l8=;L= af6 dfq ;~rflnt x'G5g\ .  
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� l8=;L=nfO{ P=;L= df abNg ufx|f] 5 .  

$=% ljB't\ vkt (Electric Power Consumption) : 

ljB't\ zlStsf] k|of]u ubf{ ljB't\ vkt x'g] ub{5 . ufx{:y ljB'tLs/0fdf ljB't\ vktsf] lx;fa 

s;/L lgsfNg] eGg] ;DaGwdf hfGg' cfjZos x'G5 . xfdLn] cfˆgf] 3/, clkm; jf snsf/vfgfdf 

ljB't k|of]u u/]jfktsf] dxz'n ljB't\ k|flws/0fnfO{ ;do ;dodf a'emfpg' kg]{ x'G5 . s'g} 

lglZrt ;do cjlwdf -b}lgs, ;fKtflxs cyjf dfl;s_ slt ljB't zlSt vkt eof] eGg] s'/f 

3/df h8fg ul/Psf] ljB't\ ld6/af6 yfxf x'G5 . 

ljB't ld6/ eg]sf] lsnf]jf6 cfj/df(KWhr) dfkg ul/G5 . lsnf]jf6 cfj/ ljB't\ vktsf] 

PsfO xf] . o;nfO{ ;fdfGo af]lnrflnsf] efiffdf o'lg6 dfq eGg] rng 5 . jf:tjdf 1 lsnf]jf6 

(kw) ;fdYo{ ePsf] ljB't pks/0fnfO{ 1 306f;Dd k|of]udf NofpFbf x'g] ljB't vktnfO{ Ps 

lsnf]jf6 cfj/ (KHhr) cyjf Ps o'lg6 elgG5 . 

 ljB't\ vkt = pks/0fsf] ;fdYo{df (p) × pks/0fsf] ;ª\Vof (N) × ;do (t) 

 (KWhr) = (KW)       (hr) 

cyf{t\, 1 o'lg6 = 1 lsnf]jf6 cfj/ (KWhr) 

 = 1 KW × 1 hr = 1000W × 1 hr 

 = 1000 W × 60 × 60 sec 

 = 1000
J

S
 × 3600 s 

 = 3.6 × 10
6
 Joule 

ufx{:y ljB'tLs/0fdf vkt x'g] ljB't\ o'lg6sf] lx;fa ug{ lgDg s'/fx¿ Wofg lbg' kb{5 . 

!= ljB't\ ;fdYo{nfO{ lsnf]jf6 PsfOdf /fv]/ lx;fa ug'{ kb{5 . 

@= ;donfO{ 306fdf /fVg' kb{5 . 

#= jf6nfO{ lsnf]jf6df kl/jt{g ug{ 1000 n] efu ug{ ;lsG5 . 

$= ;]s]08nfO{ 3600 n] efu u/]/ tyf ldg]6nfO{ 60 n] efu u/]/ 306fdf abNg ;lsG5 . 

%= ljB't\ vkt lgsfNg (E.C.)= PNt ;"qsf] k|of]u ug'{ kb{5 . 

$=^ ljB't\ r'Das 

ljB't\sf] d2taf6 agfOPsf] r'DasnfO{ ljB't\ r'Das 

elgG5 . k|fs[lts / cGo k|sf/sf] :yfoL r'DaseGbf 

ljB't\ r'Das lgDg sf/0fn] ubf{ a9L pkof]uL x'G5 .  

� ljB't\ r'Das c:yfoL ePsf]n] cfkm"nfO{ rflxg] 

a]nfdf dfq k|of]u ug{ ;lsG5 .  

S N 

lrq g+=M 6.2 

- + 

ljB't\ r'Das 
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� ljB't\ r'Dassf] zlSt cfjZostfcg';f/ 36fpg jf a9fpg ;lsG5 . 

� cfjZostfcg';f/sf] cfsf/sf ljB't\ r'Das agfpg ;lsG5 . 

� ljB't\ r'Dassf] Ifdtf lgDg ljlwx¿af6 a9fpg ;lsG5 .  

� To;df a]l/Psf] tf/sf] kmGsfsf] ;ª\Vof a9fP/ . 

� tf/df k|jfx x'g] ljB't\sf] Ifdtf a9fP/ . 

� ;f]n]GjfO8leq g/d r'DasLo j:t' k|of]u u/]/ . 

ljB't\ r'Das agfpFbf g/d r'DasLo j:t'nfO{ s'rfnsn] 9fs]sf] tf/n] a]/]/ ;f] tf/df ljB't\ 

k|jfx ul/G5 .  

s'rfnsn] 9fs]sf] tf/sf] ;§f gfª\uf] tf/ k|of]u ubf{ s] x'G5 < 

gfª\uf] tf/n] a]/]/ ljB't\ r'Das agfpg vf]h]df ljB't\ r'Das aGb}g . lsgeg] gfª\uf] tf/n] a]bf{ 

tf/sf] k"/} nDafOaf6 ljB't\ k|jfx x'Fb}g . o;n] ubf{ 5f]6f] ky -;6{ ;ls{6_ x'G5 . 

$=& lkmnfd]G6 lrd M 

lkmnfd]G6 lrdleq 6ª\u:6]g wft'af6 agfOPsf] dl;gf] tf/sf] SjfOn x'G5 . 

pSt SjfOnaf6 ljB't\ k|jfx x'Fbf tf/ tft]/ cTolws tfkStd (2900
0
C) eO{ 

pHofnf] k|sfz lbG5 . TotL tfkStddf cGo s'g} klg wft' kUn]/ klg 

jfikLs/0f x'G5 . 6ª\u:6]g wft'sf] kUng] tfkStd (3400
0
C) x'g] x'gfn] g} ;f] 

wft'sf] lkmnfd]G6 k|of]u ul/G5 . km]l/ 6ª\u:6]g wft'sf] dl;gf] tf/df cj/f]w 

x'g] x'Fbf ljB't\nfO{ k|sfzdf ¿kfGt/ ug{ ;lhnf] x'G5 .  

km]l/ lkmnfd]G6 lrdleq xfjf /xFb}g . xfjf /x]df pSt lkmnfd]G6 xfjfsf] clS;hg;Fu k|ltlj|mof 

u/L cS;fO8 aG5 / lrd hN5 . a? xfjfsf] ;§f gfO6«f]hg, lxlnod, lgog h:tf] lgl:Sto UofF; 

el/Psf] x'G5 . tL UofF;x¿ 6ª\u:6]g;Fu k|ltlj|mof ub}{g / lrdsf] cfo' nfdf] x'G5 .  

$=* k\mnf]/f];]G6 aQL M 

ˆnf]/f];]G6 aQL nfdf] sfFrsf] gnLaf6 agfOPsf] x'G5 . o;sf] lrdleq 

kf/f]sf] afkm el/Psf] x'G5 . lrdsf] leqL ;txdf ˆnf]/];]G6 kfp8/sf] 

n]kg ul/Psf] x'G5 . lrdsf] b'O{{{ 5]pdf On]S6«f]8 x'G5 . Pp6f 

On]S6«f]8af6 kf/f]sf] afkm eO{ csf]{ On]S6«f]8df ljB't\ k|jfx x'Fbf 

cN6«fj|fOn]6 ls/0f lg:sG5 . pSt cb[io ls/0f 7f]lsPkl5 ˆnf]/];]G6 

kfp8/ k|Hjlnt x'G5 / k|sfz lg:sG5 . o;/L ˆnf]/f];]g6 kfp8/ 

k|Hjlnt eO{ k|sfz lbG5 . 

$=( k\mo'h 

ljB't\ kl/kydf km]h tf/df nf]8;Fu >]0fLStd h8fg ul/g] ln8 / l6gsf] ldl>t wft'af6 ag]sf] 

lrq g+=M 6.4 

lrq g+=M 6.3 
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dl;gf] tf/sf] 6'j|mfnfO{ ˆo'h elgG5 . kl/ky tf/sf] eGbf ˆo'htf/sf] klUng] tfkStd sd x'G5 . 

To;}n] kl/kydf k"j{ cg'dflgteGbf a9L ljB't\ k|jfx ePdf ˆo'h kUn]/ kl/ky v'Nnf kf5{ / 

ljB't\ k|jfx /f]lsG5 . lgDg cj:yfx¿df ˆo'hn] ;'/Iff k|bfg ub{5 .  

-s_ 5f]6f] ky M kl/kysf] km]h / Go'6«n tf/ k|ToIf ;Dks{df cfpg'nfO{ 5f]6f] ky elgG5 . 5f]6f] 

ky x'Fbf cTolws ljB't\ k|jfx x'G5 . o;n] ubf{ kl/kysf] tf/ hn]/ cfunfuL x'g ;S5 . 

o:tf] cj:yfdf ˆo'hn] kl/ky v'Nnf u/L ljB't\ k|jfx /f]Sg] x'Fbf pSt vt/faf6 hf]luG5 . 

-v_ cf]e/nf]8 M a9L ;fdYo{ -kfj/_ sf ljB't\ pks/0fx¿ k|of]u ubf{ kl/kysf] tf/sf] 

IfdtfeGbf a9L ljB't\ k|jfx x'G5 . o:tf] a]nf tf/ tft]/ hNg ;S5 . t/ tf/ tfTg' cl3 

ˆo'h kUn]/ kl/kydf ljB't\ k|jfx /f]lsG5 / ;Defljt vt/faf6 arfpF5 .  

kl/kydf k|of]u ul/g] ljB't\ pks/0fsf] Ifdtfcg';f/ kl/kydf ljB't\ k|jfx x'G5 . h:tf] 220V 

sf] nfOgdf 1000 jf6sf] ljB't\ pks/0f ;~rfngdf NofpFbf 4.5 PlDko/ ljB't\ k|jfx x'G5 .  

ca dfgf} ls nfOg tf/sf] Ifdtf 15 PlDko/ 5 . t/ To; kl/kydf ;~rfng ul/g] pks/0fsf] 

220 ef]N6 / 4000 jf6 ePdf 18 PlDko/ ljB't\ k|jfx x'G5 . 

 I=
P

V
=

4000

220
=

200

11
=18.1 PlDko/ 

o:tf] cj:yfdf kl/kynfO{ cf]e/nf]8 elgG5 lsg ls tf/sf] Ifdtf (15 PlDko/) eGbf a9L 18 

PlDko/ ljB't\ k|jfx eof] . 

tkfO{“{+n] slt a'em\g'eof] < 

-!_ P=;L= / l8=;L= sf] kl/efiff n]Vg'xf];\L k|To]ssf] ;|f]t n]Vg'xf];\ .  

-@_ ljB't\ r'Das eg]sf] s] xf] < ljB't\ r'Das agfpg s] s] ;fdu|L rflxG5 <  

-#_ lkmnfd]G6 lrd eg]sf] s] xf] < o;leq s'g UofF; eg]{ ul/G5 < lkmnfd]G6 s'g 
wft'af6 ag]sf] x'G5 < 

-$_ ˆo'h eg]sf] s] xf] < o;n] s]s] sfo{ ub{5 < 

$=!) ljB't\ r'DasLo pkkfbg  

r'Dassf] d2taf6 ljB't\ pTkfbg ug]{ k|lj|mofnfO{ ljB't\ r'DasLo pkkfbg elgG5 . r'Dassf] 

pQ/L w|'jaf6 cglulGt an/]vfx¿ blIf0f w|'jlt/ uO/x]sf x'G5g\ . lbOPsf] lrqdf r'Dassf] pQ/ 

blIf0f w|'jsf] aLrdf r'DasLo If]qdf Pp6f ;'rfns tf/sf] n'k em'G8\ofOPsf] 5 . lrq 6.9 df 

b]vfOPh:t} tf/nfO{ rfndf NofpFbf To;n] an/]vfnfO{ sf6\5 . o;/L an/]vf sf6\g'nfO{ ˆnS; 

kl/jt{g klg elgG5 . o;/L ˆnS; kl/jt{g x'Fbf ;f] tf/df ljB't\ pkkfbg x'G5 . pkkflbt 

ljB't\ UofNefgf]ld6/af6 k|jfx ePdf To;sf] ;'O rN5 . o;/L x'g] ljB't\ r'DasLo pkkfbgaf/] 

dfOsn kmf/f8]n] s]xL lgodx¿ k|ltkfbg u/]sf 5g\ . To;nfO{ kmf/f8]sf] ljB't\ r'DasLo 

pkkfbgsf] lgod elgG5 . h'g o;k|sf/ 5g\ M 
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-s_ r'DasLo If]qdf /x]sf] ;'rfns tf/n] 

ˆnS; kl/jt{g u/]df ;f] tf/df ljB't\ 

pkkfbg x'G5 .  

-v_ pkkflbt ljB't\sf] dfqf ˆnS; kl/jt{gsf] 

b/;Fu ;dfg'kflts x'G5 .  

-u_ ˆnS; kl/jt{g eO/x'Gh]n dfq ljB't\ 

pkkfbg eO/xG5 . ˆnS; kl/jt{g 

/f]lsPkl5 ljB't\ pkkfbg klg /f]lsG5 .  

   

 

 

r'DasLo If]qdf /flvPsf] tf/nfO{ dflysf] lrq 6.6 / 6.7 df h:t} rnfpFbf To;df ljB't\ 

pkkfbg x'Fb}g . lsgeg] tL b'a} cj:yfdf tf/n] an/]vf sf6\b}g . a? lrq 6.12 df h:t} tf/ 

rnfpFbf eg] an/]vfx¿ sf6\5 / ljB't\ pkkfbg x'G5 .  

$=!! ljB't\ r'DasLo pkkfbgsf] dxTTj 

ljB't\ r'DasLo pkkfbgsf] lgodsf] cfwf/df 8fOgfdf] 

/ h]g]/]6/ lgdf{0f ul/Psf 5g\ . ljZjdf k|of]u ul/g] 

clwsf+z ljB't\ h]g]/]6/af6 pTkfbg ul/Psf] x'G5 . 

h]g]/]6/af6 pTkfbg ul/g] ljB't\ ;:tf] / ;'ne -k|zf/0f 

ug{ ;lhnf]_ x'G5 . 

lbOPsf] lrqdf Pp6f tf/sf] SjfOnleq r'Das 

3';fOPsf] b]vfOPsf] 5 . pSt SjfOnsf] b'O{{ 5]p 

UofNefgf] ld6/;Fu hf]l8Psf] 5 .  

ca pSt r'Das SjfOnleq 3';fpFbf lrqdf b]vfOP 

h:t} u/L ljB't\ pkkfbg eO{ UofNdfgf]ld6/sf] ;'O 

Psflt/ ljrng x'G5 . 

r'DasnfO{ aflx/ lgsfNbf UofNdfgf]ld6/sf] ;'O{ csf]{lt/ ljrng x'G5 . 

o:tf] x'g'sf] sf/0f r'DasnfO{ rnfpFbf r'DasLo an/]vfnfO{ tf/n] sf6\g] 

x'Fbf ljB't\ zlSt pkkfbg x'G5 .  

$=!@ 8fOgfdf] M  ;fOsndf 8fOgfdf] 3'dfO ljB't\ pTkfbg ul/G5 . 

;fOsnsf] kfª\u|f 3'Dbf 8fOgfdf] leqsf] r'Das 3'D5 . r'DasLo 

 
G 

lrq 6.6 

N 

S 

N 

S 

lrq 6.8 lrq 6.7 

N 

S 

UofNefgf] ld6/ 
S 

lrq 6.5 

;'rfns tf/ 

r'DjsLo jn /]vf 

tf/sf] rfn 

UofNefgf]ld6/ 

 

lrq 6.9 
UofNefgf] ld6/ 

S 

N 

G 

 

8fOgfdf] 
lrq 6.10 
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an/]vfx¿nfO{ tf/sf] SjfOnn] sf6\5 . pSt SjfOndf ljB't\ pTkfbg x'G5 . SjfOnsf] Ps 

5]p 8fOgfdf]sf] k|m]d;Fu hf]l8Psf] x'G5 . csf]{ 5]pm aQL;Fu l;w}F hf]l8Psf] x'G5 .  

$=!# df]6/ c;/ M r'DasLo If]qdf :jtGqk"j{s rNg] u/L /flvPsf] ;'rfns tf/af6 ljB't\ 

k|jfx x'Fbf pSt tf/df rfn pTkGg x'G5 . o;}nfO{ df]6/ c;/ elgG5 . ljleGg k|sf/sf 

ljB't\ df]6/x¿ ljB't\sf] df]6/ c;/sf cfwf/df lgdf{0f ul/G5 . kª\vf, jf6/ kDk, lxo/ 

8«fo/, ldS;/ cflb ;~rfng ug{ leq ljB't\ df]6/ /flvPsf] x'G5 . 

$=!$ ljB'tLo ;fdu|L / o;sf pkof]lutf 

ljB't zlStsf] k|of]unfO{ cem a9L ;xh agfpg ljleGg lsl;dsf ;fdu|Lx¿sf] k|of]u ul/G5 . 

OGe6{/, rfh{/ tyf 6«fG;kmd{/ o;sf pbfx/0fx¿ x'g\ . 

OGe6{/ (Inverter) : 

xfdLn] k|of]u ug]{ u/]sf] 6]lnlehg, /]l8of] / sDKo'6/ h:tf ljB'tLo pks/0fx¿nfO{ ljB't 

zlStsf] pkof]u lagf rnfpg ;lsFb}g . t/ slxn]sfxLF ljB't k|;f/0f gx'Fbfsf] a]nfdf klg 

cTofjZos pks/0fx¿sf] k|of]u ug'{kg]{ x'G5 . 

s] tkfO{FFx¿n] ljB't k|;f/0f gx'Fbf klg 3/df cyjf sfof{nodf ljB'tLo pks/0f k|of]u u/]sf] 

b]Vg'ePsf] 5 < nf]8;]l8ª eO/x]sf] a]nf s'g} 3/df aQL aln/x]sf] b]Vg'ePsf] 5 < ljB't k|;f/0f 

a]u/ g} of] s;/L ;Dej x'G5 xf]nf < 

jf:tjdf ljB't k|;f/0f ePsf] a]nf pknAw ljB't\ 

zlStnfO{ rfh{/sf] d2tn] Aof6«Lleq ;~ro u/]/ 

/fVg ;lsG5 . Aof6«Ldf ;l~rt ljB't zlStnfO{ 

8fO/]S6 /fVg ;lsG5 . Aof6«Ldf ;l~rt ljB't\ 

zlStnfO{ 8fO/]S6 s/]G6sf] (D.C.) ¿kdf dfq 

k|of]u ug{ ;lsG5 hals 6]lnlehg / sDKo'6/ h:tf 

pks/0fx¿ cN6/g]l6e s/]G6 (A.C.) sf] k|of]uaf6 dfq rnfpg ;lsG5 . o:tf] cj:yfdf 

OGe6{/sf] k|of]u ul/G5 . 

OGe6{/n] xfd|f] cfjZostf cg';f/ cN6/g]l6e s/]G6 (A.C.) nfO{ 8fO/]s6 s/]G6 (D.C.) df 

tyf 8fO/]S6 s/]G6 (D.C.) nfO{ cN6/g]l6ª s/]G6 (A.C.) df kl/jt{g u/L lbG5 . h;n] ubf{ 

ljB't k|;f/0f gePsf] a]nfdf ;d]t ljB'tLo pks/0fsf] k|of]u ;xh x'g hfG5 . 

rfh{/ rfh{/ rfh{/ rfh{/ (Charger) : 

ljB't\ k|;f/0f eO/x]sf] a]nf k|fKt ljB't zlStnfO{ Aof6«Ldf ;~ro u/L /fVg d2t ug]{ 

pks/0fnfO{ rfh{/ elgG5 . 

xfdLn] df]afOn kmf]gnfO{ k|of]udf NofO/xFbf To;sf] Aof6«Ldf ePsf] ljB't zlSt l/lQG5 clg 

lrq  6.11 
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To;nfO{ rfh{/;Fu hf]8]/ ljB't k|jfx u/]/ rfh{ ug'{ k5{ . 

ljB'tLo pks/0fleq ljB't wf/f k|jfx ubf{ To; pks/0fleqsf] Aof6«Ln] ult cj:yfdf ePsf] 

rfh{nfO{ s]xL ;do;Dd hDdf kf/]/ /fVb5 clg Aof6«L k"0f{¿kdf rfh{ eO;s]kl5 pks/0fleqsf] 

s6 ckm l;:6d (Cut Off System) n] ubf{ ljB'tsf] k|jfx cfkm}F /f]lsG5 . rfh{/sf] k|of]un] 

Nofk6k sDKo'6/, 6r{nfO6, Sofd]/f, df]afOn kmf]g, ks]6 /]l8of] cflbsf] pkof]unfO{ ;xh agfO 

lbPsf] 5 . 

$=!% 6«fG;kmd{/ M P=;L= ljB't\sf] ef]N6]h kl/jt{g 

ug]{ pks/0fnfO{ 6«fG;kmd{/ elgG5 . ef]N6]h a9fpg] 

6«fG;kmd{/nfO{ :6]kck 6«fG;kmd{/ elgG5 . 

h:t} M 220 ef]N6 440 ef]N6 

ef]N6]h 36fpg] 6«fG;kmd{/nfO{ :6]k 8fpg\ 6«fG;kmd{/ 

elgG5 . 

h:tf] M 220 ef]N6 110 ef]N6 

6«fG;kmd{/sf] agf]6 M 6«fG;kmd{/ ljleGg k|sf/sf x'G5g\ . 6«fG;– kmd{/df 

d'Vo b'O{{{cf]6f efux¿ x'G5g\ M -!_ sf]/ -@_ tf/sf] SjfOn 

sf]/M 6«fG;kmd{/sf] sf]/ g/d r'DasLo j:t' -kmnfd_ af6 ag]sf] x'G5 . 

lrqdf h:t} kmnfdsf kftfx¿ hf]8]/ sf]/ agfOG5 . To;}n] sf]/nfO{ 

n]ldg]6]8 ul/Psf] elgG5 . k|To]s kmnfdsf kftfdf afg]{; kfln; u/L 

OG;'n]6]8 klg ul/g] x'Fbf Pp6f kftfaf6 csf]{df ljB't\ k|jfx x'g ;Sb}g . 

o;/L n]ldg];g ul/Psf] sf]/ ePsf] 6«fG;kmd{/df sd dfqfdf tfk pTkGg 

x'G5 / 6«fG;kmd{/sf] sfo{ Ifdtf a9\5 .  

SjfOn M 6«fG;kmd{/sf] sf]/df s'rfnsn] 9fs]sf] b'O{{{cf]6f SjfOn x'G5g\ tL 

x'g\ M  

-!_ k|fOd/L SjfOn -@_ ;]s]08/L SjfOn  

s'rfnsn] 9fs]sf] -OG;'n]6]8_ tf/n] 6«fG;kmd{/sf] 

sf]/nfO{ a]/]/ SjfOn agfOG5 . h'g SjfOndf P=;L= 

ljB't\ ;KnfO{ ul/G5 To;nfO{ k|fOd/L SjfOn elgG5 . 

o;/L ;KnfO{ ul/Psf] ef]N6]hnfO{ OGk'6 ef]N6]h (V1) 

elgG5 . k|fOd/L SjfOndf a]l/Psf] tf/sf] kmGsfsf] 

;ª\VofnfO{ k|fOd/L kmGsf (N1) elgG5 . 

;]s]08/L SjfOn M 6«fG;kmd{/sf] h'g SjfOnaf6 ljB't\ aflx/ lgsfnLg5 To;nfO{ ;]s]08/L SjfOn 

lrq 6.12 

@@) ef]N6 $$) ef]N6

:6]k 8fpg 
6«fG;kmd{/ 

:6]k ck 
6«fG;kmd{/ 
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elgG5 . ;]s]08/L SjfOnaf6 lg:sg] ljB't\sf] ef]N6]hnfO{ cfp6k'6 ef]N6]h (V2) elgG5 . 

;]s]08/L SjfOndf tf/sf] kmGsfsf] ;ª\VofnfO{ ;]s]08/L kmGsf (N2) elgG5 .  

6«fG;kmd{/sf k|sf/ M vf;u/L 6«fG;kmd{/ b'O{{{ k|sf/sf 5g\ M 

-!_ :6]k 8fpg 6«fG;kmd{/ -@_ :6]k ck 6«fG;kmd{/  

:6]k 8fpg 6«fG;kmd{/ M OGk'6 ef]N6]h (V1) eGbf cfp6k'6 ef]N6]h (V2) sd x'g] 6«fG;kmd{/nfO{ 

:6]k8fpg 6«fG;kmd{/ elgG5 . o;df k|fOd/L SjfOnsf] tf/sf] kmGsfsf] ;ª\Vof (N1) ;]s]08/L 

(N2) eGbf a9L x'G5 . P=;L= ljB't\sf] ef]N6]h 36fpg o;k|sf/sf] 6«fG;kmd{/ k|of]u ul/G5 .  

:6]k ck 6«fG;kmd{/ M OGk'6 ef]N6]h (V1) eGbf cfp6k'6 ef]N6]h (V2) a9L x'g] 6«fG;kmd{/nfO{ :6]k 

ck 6«fG;kmd{/ elgG5 . o;df ;]s]08/L kmGsfx¿ (N2) k|fOd/L kmGsf (N1) eGbf a9L x'G5 . 

P=;L= ljB't\sf] ef]N6]h a9fpg o;k|sf/sf] 6«fG;kmd{/ k|of]u ul/G5 . 

6«fG;kmd{/df k|fOd/L / ;]s]08/Lsf] ;DaGw M 6«fG;kmd{/df k|fOd/L SjfOnsf] kmGsf (N1) / 

;]s]08/L SjfOnsf] kmGsf (N2) sf] cg'kft OGk'6 ef]N6]h (V1) / cfp6k'6 ef]N6]h (V2) sf] 

cg'kft;Fu a/fa/ x'G5 . cyf{t\ 

k|fOd/L kmGsf (N1)

;]s]08/L kmGsf (N2)
 Ö 

OGk'6 ef]N6]h (V1))

cfp6k'6 ef]N6]h (V2)
 

Do'r'cn OG8S;g M k|fOd/L SjfOndf P=;L= ljB't\ k7fpFkl5 o;sf] jl/kl/ r'DasLo If]q aG5 . 

h;/L P=;L= ljB't\sf] kl/df0f 36\a9\ eO/xG5 To;/L g} r'DasLo If]q klg nuftf/ 36\g] / a9\g] 

lj|mof eO/xG5 . 6«fG;kmd{/sf] sf]/ g/d r'DasLo j:t'af6 ag]sf] x'Fbf ;]s]08/L SjfOn jl/kl/ 

klg r'DasLo If]q aG5 . pSt r'DasLo If]q klg nuftf/ 36\a9 eO/xG5 . o;/L r'DasLo 

If]qdf pTkGg x'g] rfnn] ubf{ ;]s]08/L SjfOnn] r'DasLo an/]vfx¿ sf6\5g\ / ljB't\ pTkfbg 

x'G5 . o;nfO{ Do'r'cn OG8S;g elgG5 . o;/L k|fOd/L / ;]s]08/L SjfOn k|ToIf ¿kdf 

hf]l8Psf] x'Fb}g t/ Do'r'cn OG8S;g eP/ ;]s]G8/L SjfOndf ljB't\ pTkfbg x'G5 .  

tkfO{“{+n] slt a'em\g'eof] < 
-%_ ljB't\ r'DasLo pkkfbg eg]sf] s] xf] < 

-^_ km/f8]sf] ljB't\ r'DasLo pkkfbgsf tLgcf]6f lgodx¿ n]Vg'xf];\ .  

-&_ 6«fG;kmd{/ eg]sf] s] xf] < 

-*_ OGe6{/sf] d'Vo sfd s] xf] < 

-(_ OGe6{/af6 xfdLnfO{ s] kmfObf x'G5 < 

-!)_ rfh{/sf] pkof]lutf s] xf] < 

%= cEof;  

-!_ P=;L= / l8=;L= ljB't\df tLgcf]6f leGgtfx¿ n]Vg'xf];\ . ufx{:y ljB'tLs/0fdf s'g 

k|sf/sf] ljB't\ k|of]u ul/G5 < 
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-@_ 1500 jf6sf] dfOStf] cf]eg 2 306f ;~rfng ubf{ slt ljB't\ vkt x'G5 < pSt pks/0f 

;~rfngdf Nofpg slt PlDko/sf] ˆo'h k|of]u ug'{ kb{5 . ˆo'hsf] Pp6f dxTTTj 

n]Vg'xf];\ . 

-#_ ljB't\ r'Das agfpg gfª\uf] tf/sf] k|of]u lsg ul/Fb}g < :yfoL r'DaseGbf ljB't\ r'Das 

pkof]uL 5 eGg] s'/f k'i6\ofO{ ug{ b'O{{{cf]6f cfwf/x¿ n]Vg'xf];\ .  

-$_ 8fOgfdf]af6 s'g k|sf/sf] ljB't\ pTkfbg x'G5 < o;af6 pTkfbg ul/g] ljB't\ zlStsf] 

dfqf a9fpg s] ug{ ;lsG5 < s'g} tLgcf]6f pkfox¿ n]Vg'xf];\ . 

-%_ lbOPsf] lrq s] xf] < o;sf] Pp6f pkof]lutf n]Vg'xf];\ . s] 

6«fG;kmd{/n] l8=;L= ljB't\sf] ef]N6]hnfO{ kl/jt{g ug{ ;lsG5 

sf/0f lbO{ pQ/ n]Vg'xf];\ . 

-^_ ljB\tLo kl/kydf ;6{ ;ls{6 eP/ cfunfuL ePdf ;a}eGbf klxnf 

s] ug'{kg]{ x'G5 < 

-&_ ljB't nf]8 eg]sf] s] xf] < pbfx/0f ;lxt n]Vg'xf];\ . 

-*_ ljB't r'Dassf] ;fdYo{ a9fpg ckgfpg ;lsg] pkfox¿ s] s] x'g\ < 

-(_ OGe6{/ eg]sf] s] xf] < 

-!)_ rfh{/ Pp6f pkof]uL ;fdu|L xf], lsg < 

-!!_ wf/f ljB't\sf] tflko c;/ eg]sf] s] xf] < 

-!@_ lkmnfd]G6 aQLsf] gfdfª\lst lrq agfpg'xf];\ . 

-!#_ lkmnfd]G6 aQLleq lgliSto UofF; el/g'sf] sf/0f n]Vg'xf];\ . 

-!$_ h]g]/]6/af6 pkkflbt s/]G6sf] dfqf a9fpg ckgfpg ;lsg] pkfox¿ n]Vg'xf];\ . 

- !%_ k|fOd/L eGbf ;]s]G8/L kmGsfsf] ;ª\Vof w]/} ePsf] 6«fG;kmd{/ s:tf] k|sf/sf] xf] < 

yk cEof; M 

sIff !) sf] lj1fg ljifosf] kf7\ok':tssf] k[i7 ;ª\Vof *#, *$ / *% df lbOPsf k|Zgx¿sf] 

pQ/ n]Vg'xf];\ . tkfO{FnfO{ sl7g nfu]sf k|Zgx¿sf] af/]df ;+ks{ sIffdf ;hhstf{;Fu 5nkmn 

ug'{xf];\ . 

^= k[i7kf]if0f -cEof;sf k|Zgx¿sf] pQ/_ 

-!_ P=;L= / l8=;L= df tLgcf]6f leGgtfx¿ M lgDgdWo] s'g} tLgcf]6f n]Vg'xf];\ .  

P=;L= ljB't\ l8=;L= ljB't\ 

-s_ o;df ljB't\sf] dfqf / lbzf 
kl/jt{g x'G5 . 

-s_ ljB't\sf] dfqf / lbzf kl/jt{g x'Fb}g .  

lrq g+= 6.15 
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-v_ o;sf] ef]N6]h kl/jt{g ug{ 
;lsG5 . 

-u_ o;sf] ;fdYo{ a9L x'G5 .  

-3_ of] ljB't\ 8fOgfdf]n] pTkfbg u5{ . 

-v_ o;sf] ef]N6]h kl/jt{g ug{ ufx|f] x'G5 .  

-u_ o;sf] ;fdYo{ sd x'G5 .  

-3_ of] ljB't\ ;]n jf Aof6«Ln] pTkfbg u5{ . 

ufx{:y ljB't{Ls/0fdf P=;L= ljB't\sf] k|of]u ul/G5 .  

-@_ P = 1500 jf6 = 1.5 lsnf]jf6 

 t = 2 306f  

 ljB't\ vkt\ = P × t ;"q k|of]u u/L lx;fj ug'{xf];\ .  

 k|Zgdf ljB't\ ;KnfO{sf] ef]N6]h lbOPsf] 5}g . o:tf] cj:yfdf ef]N6]h= 220V n]Vg'xf];\g] .  

 =
P

V
=

1500

220
=6.8 PlDko/ 

 pSt pks/0f ;~rfng ubf{ 6.8 PlDko/ ljB't\ k|jfx x'g] ePsf]n] Tof]eGbf a9L 10 

PlDko/ Ifdtfsf] ˆo'h k|of]u ug'{ kb{5 . ˆo'hsf] dxTTj d'Vo ljifoj:t'df x]/]/ n]Vg'xf];\ . 

-#_ o; k|Zgsf] pQ/ d'Vo ljifoj:t'df x]/]/ n]Vg'xf];\ . 

-$_ 8fOgfdf]n] P=;L= ljB't\ pTkfbg ub{5 . o;af6 pTkfbg x'g] ljB't\sf] dfqf a9fpg lgDg 

pkfox¿ ug{ ;lsG5 M  

� zlStzfnL r'Dassf] k|of]u ug]{ . 

� 8fOgfdf] 3'Dg] ult a9fpg] . 

� SjfOndf tf/sf] kmGsfsf] ;ª\Vof a9fpg] . 

-%_ lbOPsf] lrq :6]k 8fpg 6«fG;kmd{/sf] ;ª\s]t xf] . o;n] P=;L= ljB't\sf] ef]N6]h 36fpF5 . 

6«fG;kmd{/n] l8=;L=sf] ef]N6]h kl/jt{g ug{ ;Sb}g . lsgeg] l8=;L= n] agfpg] r'DasLo 

If]q l:y/ (Static) x'G5 . To;}n] ;]s]08/L SjfOndf Do'r'cn OG8S;g x'Fb}g . 

-^_  k|Zg gDa/ ^ b]lv !%;Ddsf k|Zgsf] pTt/ d'Vo ljifoj:t' cWoog u/L n]Vg'xf];\ / ;Dks{ 

sIffdf ;xhstf{nfO{ b]vfpg'xf];\ .  

&= ;f/f+z -tkfO{F Fn] slQsf] a'em\g'eof] <_ df ;f]lwPsf k|Zgx¿sf] pQ/ . 

-!_ ljB't\ wf/fsf] lbzf / kl/df0f b'a} nuftf/ kl/jt{g eO/xg]nfO{ cN6/g]l6ª\u s/]G6  

-P=;L=_ elgG5 . P=;L= ljB't\sf] ;|f]t 8fOgfdf] jf h]g]/]6/ x'g\ . ljB't\wf/fsf] lbzf / 

kl/df0f b'a} kl/jt{g gx'g]nfO{ 8fO/]S6 s/]G6 -l8=;L=_ elgG5 . l8=;L=sf] ;|f]t ljleGg 

k|sf/sf ;]nx¿ x'g\ . 

-@_ ljB't\sf] d2taf6 agfOg] r'DasnfO{ ljB't\ r'Das elgG5 . ljB't\ r'Das agfpg 

s'rfnsn] 9fs]sf] tf/, r'DasLo j:t' / ;]n jf Jof6«L cfjZos kb{5 .  

-#_ lkmnfd]G6af6 ljB't\ k|jfx x'Fbf lkmnfd]G6 tft]/ k|sfz lbg] lrdnfO{ lkmnfd]G6 lrd elgG5. 
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lkmnfd]G6 6ª\u:6]g wft'af6 agfOG5 . ;f] lrdleq gfO6«f]hg UofF; el/Psf] x'G5 .  

-$_ ljB't\ kl/kydf nf]8;Fu >]0fLStd h8fg ul/g] dl;gf] tf/sf] 6'j|mfnfO{ ˆo'h elgG5 . 

ˆo'hsf] IfdtfeGbf a9L ljB't\ k|jfx ePdf ˆo'h kUn]/ kl/ky v'Nnf ub{5 . o;n] 

cf]e/nf]8 / 5f]6f] ky eO{ x'g ;Sg] cfunfuLaf6 arfpF5 . 

-%_ s'g} ;'rfns tf/n] r'DasLo an /]vfx¿ sf6\bf pSt tf/df ljB't\ pkkfbg x'g] lj|mofnfO{ 

ljB't\ r'DasLo pkkfbg elgG5 . 

-^_ kmf/f8]sf] ljB't\ r'DasLo pkkfbgsf lgodx¿ o;k|sf/ 5g\ M 

(i) r'DasLo If]qdf /x]sf] ;'rfns tf/n] ˆnS; kl/jt{g u/]df ljB't\ zlSt pkkfbg 

x'G5 . 

(ii) pkkflbt ljB't\sf] kl/df0f ˆnS; kl/jt{gsf] b/;Fu ;dfg'kflts x'G5 .  

(iii) ˆnS; kl/jt{g x'Gh]n dfq ;'rfns tf/df ljB't\ zlSt pkkfbg x'G5 .  

-&_ P=;L= ljB't\sf] ef]N6]h kl/jt{g ug]{ pks/0fnfO{ 6«fG;kmd{/ elgG5 . 

-*_ A.C. s/]G6nfO{ D.C. df tyf D.C. nfO{ A.C. df ¿kfGt/0f ug]{ pks/0f OGe6{/ xf] . 

-(_ OGe6{/sf] d'Vo sfd l8=;L=sf] s/]G6nfO{ P=;L=df tyf P=;L=sf] s/]G6nfO{ l8=;L=df 

¿kfGt/0f ug'{ xf] . 

-!)_ ljB't\ k|;f/0f eO/x]sf] a]nf k|fKt x'g] ljB't\ zlStnfO{ Aof6«Ldf ;l~rt /fVg d2t ug'{ g} 

rfh{/sf] pkof]lutf xf] . 
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/;folgs lj1fg 

kf7 M & 

tTTjx¿sf] juL{s/0f (Classification of Element) 
!= kl/ro  

xfdL / xfd|f] jl/kl/ /x]sf ;a} j:t' tyf lrhlahx¿ / ;/;fdfgx¿ ljleGg kbfy{x¿ (Matter) 

ldn]/ ag]sf x'G5g\ . o:tf kbfy{x¿dWo] s]xLnfO{ /;folgs k|lj|mofåf/f cGo b'O{{ jf b'O{{eGbf a9L 

gofF kbfy{df ljefhg ug{ ;lsG5 . o; k|sf/sf kbfy{x¿nfO{ /;folgs of}lus (Chemical 

Compound) elgG5 . t/ s]xL kbfy{x¿nfO{ s'g} klg /;folgs k|ltlj|mofaf6 (Chemical 

reaction) 6'St\ofpg ;lsFb}g . o:tf k|sf/sf cGo ;–;fgf kbfy{df 6'St\ofpg g;lsg] 

kbfy{x¿nfO{ /;folgs tTTj (Chemical element) elgG5 . clS;hg, xfO8«f]hg, ;'g, rfFbL, 

tfdf cflb tTTj x'g\ eg] kfgL, lrgL, t]n, g'g cflb of}lus x'g\ . 

w]/} klxn]b]lv g} j}1flgsx¿n] /;folgs tTTjx¿ kQf nufpg] / ltgLx¿sf af/]df cWoog 

cg';Gwfg ug]{ Std rln/x\of] . hlthlt gofF gofF tTTjx¿ kQf nfUb} uP To;kl5 s]xL 

tTTjx¿sf ldNbfh'Nbf u'0fx¿ klg km]nf k/] . To;kl5 ;fdfGotof ;dfg vfn] ljz]iftf ePsf 

tTTjx¿nfO{ Pp6} ;d"xdf /flv t'ngfTds cWoog ubf{ /;fog zf:qsf] 1fg xfl;n ug{ ;xh 

x'g] nfu]/ tTTjx¿sf] juL{s/0fsf] k|of; z'? eof]] .  

clxn];Dd k|s[ltdf km]nf k/]sf tTTj (Natural elements) 92 cf]6f / cGo s[lqd ¿kdf 

agfOPsf tTTj (Artificial elements) 26 cf]6f u/L hDdf 118 cf]6f /;folgs tTTjx¿ 

xfn;Dd kQf nfu]sf 5g\ eg] yksf nflu klg vf]h cg';Gwfg eO/x]sf] 5 . o; kf7df oLg} 

tTTjx¿sf] cWoog Jojl:yt ¿kdf ug{sf nflu agfOPsf] k]l/of]l8s tflnsf, k/df0f'sf] ;+/rgf 

On]S6«f]g ljGof;sf] af/]df rrf{ ul/Psf] 5 . 

@= p2]Zo 

o; PsfOsf] cWoogkl5 tkfO{F lgDg sfo{x¿ ug{ ;Ifd x'g'x'g]5 M 

-s_ tTTjx¿sf] juL{s/0fsf] cfjZostf / dxTTj j0f{g ug{ 

-v_ k]l/of]l8s tflnsfsf] kl/ro lbg, 

-u_ k]l/ofl8s tflnsfdf tTTjx¿sf] a0f{g ug{ . 

-3_ k]l/of]l8s tflnsfdf k]l/of]8, u|'k, ;au|'k, An\s 5'6\ofpg . 

-ª_ k/df0f'sf] ;+/rgfsf] af/]df jtfpg . 

-r_ k/df0f'x¿sf] On]S6«f]g ljGof; ug{ . 

#= ljifoj:t'  

#=! k]l/of]l8s tflnsf 
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lj1fgsf] ljsf;sf] z'? z'?sf] ;dodf w]/} tTTjx¿sf] ljsf; ePsf] lyPg . To;}n] ltgLx¿sf] 

Ps Ps u/L cWoog ug{ vf;} ufx|f] x'Fb}gYof] . t/ ;dosf] cGt/fndf w]/} tTTjx¿sf] ljsf; x'g 

yfNof] . ltgLx¿sf] Ps Ps u/L cWoog ug{ ;do / d]xgtsf] lx;fan] ufx|f] x'g yfNof] . oxL 

c;xhtfnfO{ Wofgdf /fvL j}1flgsx¿n] tTTjx¿sf] juL{s/0fsf] cfjZostf dx;'; u¥of] / 

8f]j]/]g/, Go"Nof08, nf]y/ d]o/ h:tf j}1flgsx¿n] tTTjx¿sf] juL{s/0f ug{] ljleGg k|of;x¿ 

u/] . t/ ;a}h;f] juL{s/0f k|lj|mofdf s'g} g s'g} q'l6x¿ ljBdfg /x] .  

-s_ d]G8]lnesf] k]l/of]l8s tflnsf M 

hf]g 8fN6gn] k|To]s tTTjsf] k/df0f'sf] cfˆg} kf/df0fljs ef/ x'G5 eGg] s'/fdf cfwfl/t 

kf/df0fljs l;4fGt (Atomic theory) kQf nufPkl5 ;g\ !*!( df /l;og /;fogzf:qL bldqL 

d]08]lnen] tTTjx¿sf] u'0f o;sf] kf/df0fljs ef/df lge{/ ub{5 eGg] tYotkm{ Wofg k'¥ofP / 

pgn] kf/df0fljs ef/sf] a9\bf] Stddf km/s u'0f ePsf tTTjx¿nfO{ t];f{] nx/df / ;dfg u'0f 

ePsf tTTjx¿nfO{ 7f8f] sf]7fdf /fvL Pp6f tflnsf tof/ u/] h;nfO{ d]G8]lnesf] k]l/of]l8s 

tflnsf elgG5 . ;f] tflnsfsf] cfwf/df d]08lnen] k]l/of]l8s lgod klg k|ltkfbg u/] h; 

cg';f/, …tTTjx¿sf] ef}lts / /;folgs u'0fx¿ ltgLx¿sf] kf/df0fljs ef/sf] sfo{:j¿k x'G5Ú 

eGgfn] tTTjx¿sf] /;folgs tyf ef}lts u'0fx¿ kf/df0fljs ef/ a9\b} hfFbf kl/jt{g x'Fb} hfG5 

/ Pp6f lglZrt cGt/fn kl5 km]/L ;f] u'0fx¿ bf]xl/b} hfG5 .  

d]G8]lnen] 7f8f] sf]7fx¿nfO{ u'|k gfd lbP eg] t];f{ nx/x¿nfO{ lkl/o8 elgof] . d]G8]lnesf] 

k]l/of]l8s tflnsfdf Tolt a]nf kQf nfu]sf hDdf 63 cf]6f tTTjx¿ dfq} ;dfj]z ul/Psf] lyof] 

h:nfO{ hDdf cf7 cf]6f u|'k / ;ft cf]6f lkl/o8x¿df ldnfP/ /fv]sf lyP . k|To]s u|'kdf kg{] 

tTTjx¿sf] ;dfg u'0f x'G5 eg] k|To]s lkl/o8sf] afofFFaf6 bfofFF hfFbf tTTjx¿sf] u'0fx¿ Stdz 

km/s x'Fb} hfG5 .  

d]G8]lnesf] k]l/of]l8s tflnsfsf] /fd|f kIfx¿ M 

-!_ tTTjx¿sf] k|lj|mofj4 cWoog M 

d]G8]lnesf] ;do ;Dd 63 cf]6f tTTjx¿ kQf nflu;s]sf lyP . oL tTTjx¿sf] cWoog ug{ 

d]G8]lnesf] k]l/of]l8s tflnsfn] l56f], ;lhnf] / k|lj|mofj4 agfO lbPsf] lyof] . 

-@_ eljiodf kQf nfUg ;Sg] tTTjx¿sf] nflu vfnL 7fpF F M 

d]G8]lnen] a9\bf] kf/df0fljs ef/sf cfwf/df tTTjx¿sf] juL{s/0f ub{} hfFbf eljiodf kQf nfUg 

;Sg] tTTjx¿sf] nflu vfln 7fpFFx¿ 5f]8]sf lyP . / ;fy} tL tTTjx¿sf] u'0fx¿ klg cg'dfg 

ul/lbPsf lyP . o;n] ubf{ tTTjx¿sf] cWoog / cg';Gwfgdf yk 6]jf k'u]sf] lyof] . 

-#_ unt kf/df0fljs ef/nfO{ ;Rofpg' M 

d]G8]lnen] tTTjx¿sf] kf/df0fljs ef/sf] cfwf/df juL{s/0f ub{} hfFbf z+sf:kb tTTjx¿sf] 

kf/df0fljs ef/nfO{ k'gM cWoog u/L ;RofOPsf] lyof] . o:tf tTTjx¿df a]l/lnod, (Be) 
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o'/flgod (U), OlG8od (I), Knfl6gd (Pt) cflb kb{5g\ . 

 d]G8]lne k]l/of]l8s tflnsfsf] q'l6x¿ M 

-!_ xfO8«f]hgsf] :yfg M  

xfO8«f]hgsf] aflx/L ;]ndf Pp6f dfq On]S6«f]g ePsf] sf/0fn] o;sf] On]S6«f]g lng] / lbg] b'j} u'0f 

x'G5 . aflx/L ;]ndf Pp6f dfq On]S6«f]g x'g' / On]S6«f]g lbg ;Sg] u'0fsf] cfwf/df o;nfO{ u'|k I 

df /fVg'kg{] x'G5 eg] On]S6«f]g lng ;Sg] / UofF; cj:yfdf /xg] u'0fsf] cfwf/df o;nfO{ u'|k VII 

df /fVg'kg{] x'G5 t/ d]G8]lnesf] k]l/of]l8s tflnsfdf o;nfO{ u'|k I df /flvPsf] 5 t/ s'g} 

sf/0f k|:6\ofOPsf] 5}g .  

-@_ cfO;f]6f]ksf] :yfg M 

Pp6} tTTjsf] km/s km/s kf/df0fljs ef/ ePsf] k/df0f'x¿nfO{ ;f] tTTjsf] cfO;f]6f]k elgG5 . 
h:t}M xfO8«f]hgsf] cfO;f]6f]kx¿ h:t} k|f]l6od (at.wt.1), 8\o'6]l/od (at.wt.2) / lk|l6od 
(at.wt.3) x'G5 . d]G8]lnesf] k]l/of]l8s tflnsf tTTjsf] kf/df0fljs ef/sf] cfwf/df tof/ 
kfl/Psf]n] Pp6} tTTjsf] cfO;f]6f]kx¿sf] klg 5'§}5'§} :yfg x'g'kg{] xf] t/ o;f] ul/Psf] 5}g .  

-#_ tTTjx¿sf] gldNbf] hf]8f M 

d]G8]lne k]l/of]l8s tflnsf kf/df0fljs ef/ a9\b} hfg] Stddf /flvPtf klg sltko :yfgx¿df 
kf/df0fljs ef/ w]/} ePsf] klxnf / yf]/} ePsf tTTjx¿kl5 /flvPsf 5g\ . h:t} cfu{g -
kf=ef=#(=(_ nfO{ kf]6fl;od -kf=ef=#(=!_ eGbf cufl8 / sf]afN6 -kf=ef= %*=(_ nfO{ lgs]n -
kf=ef= %*=&_ eGbf cufl8 /flvPsf] 5 .  

-$_ ;dfg u'0f ePsf tTTjx¿nfO{ 5'6\ofpg' / km/s u'0f ePsf tTTjx¿nfO{ ;Fu} /fVg' M 

d]G8]lne k]l/of]l8s tflnsfdf p:t} u'0f ePsf tTTjx¿ h:t}M sk/ / kf/f] tyf ;'g / 

Knfl6gdnfO{ 5'6\ofOPsf] 5 eg] km/s u'0f ePsf tTTjx¿ h:t}M sk/, ;'g, rfFbLnfO{ ;Fu} 

/flvPsf] 5 . 

-v_ cfw'lgs k]l/of]l8s tflnsf M 

d]G8]lne k]l/of]l8s tflnsfdf ljBdfg q'l6x¿nfO{ x6fpg x]g/L df]Hn] eGg] j}1flgs ;g\ 1913 

df tTTjx¿sf] /;folgs tyf ef}lts u'0f k/df0f'df /x]sf] ;fgf] s0f On]S6«f]gn] lgwf{/0f ub{5 . 
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o; tYodf cfwfl/t /x]/ tTTjx¿nfO{ kf/df0fljs ;ª\Vofsf] a9\bf] Stddf /fvL cfw'lgs 

k]l/of]l8s tflnsfsf] lgdf{0f u/] h:df d]G8]lne k]l/of]l8s tflnsfdf ePsf clwsf+z q'l6x¿ 

x6fOPsf] lyof] . o;}sf] cfwf/df pgn] cfw'lgs k]l/of]l8s lgod klg k|ltkfbg u/] h; cg';f/, 

…tTTjx¿sf] /;folgs tyf ef}lts u'0fx¿ ltgLx¿sf] kf/df0fljs ;ª\Vofsf] sfo{:j¿k x'G5Ú 

cyf{t, tTTjx¿sf] /;folgs tyf ef}lts u'0fx¿ ltgLx¿sf] kf/df0fljs ;ª\Vof a9\b} hfFbf 

km/s x'Fb} hfG5 t/ lglZrt cGt/fndf km]/L ;f] u'0fx¿ bf]xf]l/b} hfG5 .  

cfw'lgs k]l/of]l8s tflnsfdf hDdf 7 cf]6f t];f{ nx/x¿ -lkl/o8_ 5g\ eg] 18 cf]6f 7f8f] 

sf]7fx¿ -u'|k_ 5g\ . u'|k I b]lv VII ;Dd ;ju|'k A / B df 5'6\ofOPsf] 5 eg] u'|k VIII df 

hDdf 3 cf]6f / z"Go ;d"x u/L hDdf 18 cf]6f u'|kx¿ 5g\ .  

cfw'lgs k]l/of]l8s tflnsfsf] /fd|f] kIfx¿ M 

-!_ wft', cw{wft' / cwft'sf] :yfg M 

wft', cw{wft' / cwft'x¿sf] :yfg :ki6 5 . cfw'lgs k]l/of]l8s tflnsfsf] s'g} klg lkl/o8sf] 

afofFFaf6 bfofFFlt/ hfFbf wft'sf] u'0f 36\b} cw{wft' / StdzM cwft'sf] u'0fx¿ a9\b} hfG5 . 

cfw'lgs k]l/of]l8s tflnsfdf u|'k IA b]lv IIIA ;Ddsf tTTjx¿ wft', u|'k IVA sf tTTj 

cw{wft' / u|'k VA b]lv VII A ;Ddsf tTTjx¿ cwft' x'g\ . 

-@_ ;+Std0f wft'sf] :yfg M 

cfw'lgs k]l/of]l8s tflnsfdf u|'k IB b]lv VII B / VIII u|'kdf ;+Std0f wft'x¿nfO{ /flvPsf 

5g\ . logLx¿df clGtd bf]>f] ;]nsf On]S6«f]gx¿n] /;folgs k|ltlj|mofdf efu lnG5g\ . 

-#_ NofGy]gfO8 / PlS6gfO8x¿sf] :yfg M 

NofGy]gfO8 / PlS6gfO8x¿nfO{ k]l/of]l8s tflnsfsf] rf}8fO cgfjZos ¿kdf ga9f];\ eGgfsf] 

nflu tflnsf d'lg 5'§} tflnsf agfO /flvPsf] 5 . 

Nofy]gfO8 / To; kl5sf ;]l/od (58) b]lv n'6]l6od (71) ;Ddsf 15 cf]6f tTTjx¿nfO{ 

NofTy]gfO8 elgG5 eg] PlS6gfO8 / To;kl5sf yf]/Lod (90) b]lv n/]G;Lod (103) ;Ddsf 15 

cf]6f tTTjx¿nfO{ PlS6gfO8; elgG5 .  

d]08]lnesf] k]l/of]l8s tflnsf / cfw'lgs k]l/of]l8s tflnsfdf t'ngf M 

d]G8]lnesf] k"/fgf] k]l/of]l8s tflnsf cfw'lgs k]l/of]l8s tflnsf 

!=  of] tflnsfdf tTTjx¿nfO{ 

kf/df0fljs ef/sf cfwf/df Std};Fu 

ldnfOPsf] 5 .  

!= o; tflnsfdf tTTjx¿nfO{ ltgLx¿sf] 

kf/df0fljs ;ª\Vof Std};Fu ldnfOPsf] 5.  

@= o;df kfFrcf]6f dfq lkl/o8 5g\ . @=  o;df ;ftcf]6f lkl/o8 5g\ . 



80 lj1fg 

#= o;df ;a u|'k 5}gg\ . #= o;df ;a u|'k klg 5g\ . 

$= o;df nfGyfgfO8\; / PlS6gfO8\; 
tTTjx¿sf af/]df s]xL pNn]v 5}g .  

$=  o;df ltgLx¿nfO{ d"n tflnsfd'lg 5'§} 

;d"x agfP/ /flvlbPsf] 5 . 

%= o;df cfO;f]6f]kx¿nfO{ :yfg 
lbOPsf] 5}g . 

%=  o;df cfO;f]6f]kx¿nfO{ d"n tTTj;Fu} /fVg] 

ul/G5 .  

^= lgl:Sto UofF;nfO{ :yfg 5}g .  ^=  lgl:Sto UofF;sf] :yfg lgwf{/0f ul/Psf] 5 . 

 

tkfO{Fn] slt] a'em\g'eof] < 
-!_ tTTjx¿sf] ;ª\s]t eGgfn] s] a'lemG5 < 

-@_ xfn;Dd sltcf]6f tTTjx¿ kQf nfu]sf 5g\ < 

-#_ k]l/of]l8s tflnsf eg]sf] s] xf] < 

-$_ k]l/of]l8s tflnsfsf dxTTjx¿ s] s] 5g\ < 

-%_ k]l/of]l8s tflnsfdf u'|k / lkl/o8 eGgfn] s] a'lemG5 < 

-^_ ;d"x IV sf tTTjnfO{ cw{wft' (Metalloid) lsg elgPsf] xf] < 

-&_ cfu{gnfO{ lsg lglZSto UofF; (Noble gases) elgPsf] xf] < 
 

#=@ tTTjx¿sf] kf/df0fljs ;+/rgf M 

s'g} klg tTTjsf k/df0f'x¿df On]S6«f]g, k|f]6f]g / Go'6«f]g u/L tLg lsl;dsf cfwf/e"t s0fx¿ 

x'G5g\ . tL s0fx¿sf] t'ngfTds u'0fx¿ tflnsfdf lbOPsf] 5 M 

St=;+= s0fsf] gfd ;ª\s]t /xg] :yfg tf}n ljB't rfh{ 
1. k|f]6f]g p

+
 Go'lSno;df 1 amu + 1 

2. Go'6«f]g n
0
 Go'lSno;df 1 amu 0 

3. On]S6«f]g e
–
 ;]n jf sIfdf 

1

1837
amu – 1 

 

Amu : kf/df0fljs s0fx¿sf] tf}n JoSt ug]{ PsfO (Atomic mass unit) 

1 amu = 1.67 × 10
—27 

kg 

 = 1.67 × 10
—24 

gm 

 

;fdfGotof Jojxf/df cfpg] s]xL tTTjx¿sf] ljleGg sIfdf On]S6«f]g ljt/0f oxfFF k|:t't ul/G5 M  

tTTjx¿sf K, L, M, N, O, P ...... sIfdf 2n
2 lgodfg';f/ clwstd On]S6«f]g c6fpF5g\ . hxfFF 

n eg]sf] 1, 2, 3, ........... Stdz xf] . 
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kf/df0fljs 
;ª\Vof 

tTTj ;ª\s]t 
On]S6«f]g 
;ª\Vof 

sIf (shell) 

xfO8«f]hg H 1 1    

lxlnod He 2 2    

lnlyod Li 3 2 1   

sfa{g C 6 2 4   

gfO6«f]hg N 7 2 5   

clS;hg O 8 2 6   

lgcg Ne 10 2 8   

;f]l8od Na 11 2 8 1  

DofUg]l;od Mg 12 2 8 2  

PNd'lgod Al 13 2 8 3  

l;lnsg Si 14 2 8 4  

kmf]:kmf]/; P 15 2 8 5  

;Nkm/ -
uGws_ 

S 16 2 8 6  

Snf]l/g Cl 17 2 8 7  

cfu{g Ar 18 2 8 8  

kf]6fl;od K 19 2 8 8 1 

SoflN;od Ca 20 2 8 8 2 

kmnfd Fe 26 2 8 14 2 

tfdf Cu 29 2 8 18 1 

h:tf Zn 30 2 8 18 2 

a|f]ldg Br 35 2 8 18 7 

rfFbL Ag 47 2 8 18 18 

;'g Au 79 2 8 18 32 

kf/f] Hg 80 2 8 18 32 

l;;f Pb 82 2 8 18 32 
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plNnlvt ;]nx¿sf] On]S6«f]g ljt/0fsf] kf/df0fljs ;+/rgfnfO{ o;/L klg k|:t't ug{ ;lsG5 . 

tTTj ;ª\s]t kf/df0fljs ;ª\Vof On]S6«f]g ljGof; (K, L, M, 

N .....) 
sfa{g C 6 2, 4 

clS;hg O 8 2, 6 

;f]l8od Na 11 2, 8, 1 

Snf]l/g Cl 17 2, 8, 7 

On]S6«f]g ljGof; x]/]/ yfxf kfpg ;lsg] s'/fx¿ M 

-!_ tTTjsf] ;+o'Hotf M clGtd ;]ndf 4 cf]6f;Dd On]S6«f]g x'g] tTTjsf] ;+o'Hotf Tolt g} / 5 

b]lv 7 ;Dd On]S6«f]g x'g]sf] cf7cf]6f k'¥ofpg rflxg] ;ª\Vof g} ;+o'Hotf x'G5 . 8 x'g]sf] 

;+o'Hotf z"Go x'G5 . 

-@_ tTTjsf] lkl/o8 M k/df0f'df hltcf]6f ;]nx¿ 5g\ k]l/of]l8s tflnsfsf] ToxL lkl/o8df 

tTTj k5{ .  

-#_ tTTjsf] ;d"x M clGtd ;]ndf hltcf]6f On]S6«f]g 5g\ ToxL ;d"xdf tTTj k5{ .  

-$_ wft' ls cwft' M clGtd ;]ndf tLgcf]6f;Dd On]S6«f]g x'g]x¿ wft' 4 cf]6f x'g]x¿ cw{wft' 

/ 4 eGbf a9L x'g] cwft'x¿ x'G5g\ .  

-%_ tTTjsf] lj|mofzLntf M clGtd ;]ndf 1 cf]6f On]S6«f]g x'g] tTTj lj|mofzLn wft' x'G5g\ eg] 

clGtd ;]ndf 7 cf]6f On]S6«f]g x'g] tTTjx¿ lj|mofzLn cwft'x¿ x'G5g\ . tTTjx¿sf] 

;lStotf To;sf] cfsf/ / aflx/L ;]ndf /x]sf On]S6«f]g ;ª\Vof cflbdf e/ k5{ .  

-^_ kf/df0fljs ef/ (Atomic weight) :    s'g} klg tTTjsf] k/df0f'df /x]sf Go'6«f]g / 

k|f]6f]gsf] ;ª\Vofsf] of]ukmn g} kf/df0fljs ef/ xf] .  

 h:t} M sfa{gsf] kf/df0fljs ef/ = k|f]6f]g ± Go'6«f]g 

At. Wt. = 6 + 6 = 12 

tkfO{Fn] slt a'em\g'eof] < 
-*_ d]08]lnesf] k]l/of]l8s tflnsf / cfw'lgs k]l/of]l8s tflnsf s]s]df cfwfl/t 5g\ < 
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-(_ tTTjsf] k/df0f' ;fdfGo cj:yfdf t6:y x'G5, lsg < 

-!)_ tTTjsf] kf/df0fljs ;ª\Vof / kf/df0fljs ef/df s] km/s 5 < 

-!!_ Snf]l/gnfO{ lsg ;lSto cwft' elgG5 < 

tTTjx¿sf] ;+of]hg / aGg] of}lus M -sIff !) sf] nflu cfwf/e"t 1fg_ 

tTTjx¿n] of}lus agfpFbf lng] lbg] jf ;+nUg x'g] On]S6«f]g ;ª\VofnfO{ ;+o'Hotf elgG5 . 

;+o'Hotfsf cfwf/df tTTjx¿ ldn]/ of}lus agfpF5g\ . tTTjsf k/df0f'x¿ ldn]/ of}lus agfpg] 

k|lj|mofnfO{ ;"qdf o;/L JoSt ug{ ;lsG5 .  

-!_ xfO8«f]hg / clS;hg ldn]/ kfgLsf] c0f' aG5 .  

 tTTj → xfO8«f]hg (H) clS;hg (O) 

 ;+o'Hotf → 1 2 

 ;f6km]/ → H2 O1 

 ∴ c0f' ;"q → H2O 

-@_ PNd'lgod / Snf]l/g ldn]/ PNd'lgod Snf]/fO8 aG5 .  

 tTTj → PNd'lgod Snf]l/g 

 ;+o'Hotf → 3 1  

 ;f6km]/ → Aℓ1 Cℓ3 

  ∴c0f' ;"q → AℓCℓ3 

o:tf] tl/sfnfO{ ;+o'Hotf ;f6km]/ (Criss-cross) ljlw elgG5 . 

 s]xL tTTj tyf /]l8snsf ;+o'htf / ltgaf6 aGg] of}lusx¿ M  

St=;+= tTTj tyf /]l8sn ;"q  ;+o'Hoftf aGg] of}lussf] gfd ;"q 
1. ;f]l8od / snf]/fO8 Na / Cl

-
 +1 / –1 ;f]l8od Snf]/fO8 Nacl 

2. DofUg]l;od / ;Nkm]6 Mg / SO
-

4- 
+2 / –2 DofUg]l;od ;Nkm]6 MgSO

4
 

3. tfdf / ;Nkm]6 Cu / SO
-

4- 
+2 / –2 sk/ ;Nkm]6 CuSO4 

4. kf]6fl;od / Snf]/]6 K / ClO
-
3 +1 / –1 kf]6fl;od Snf]/]6 KClO3 

5. l;Ne/ -rfFbL_ / gfO6«]6 Ag / NO
-
3 +1 / –1 l;Ne/ gfO6«]6 AgNO

3
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6. SoflN;od / sfaf]{g]6 Ca / CO
-

3- 
+2 / –2 SoflN;od sfaf]{g]6 CaCO3 

7. Pdf]lgod / Snf]/fO8 NH+
4/ Cl

-
 +1 / –1 Pdf]lgod Snf]/fO8 NH4Cl 

8. Pdf]lgod / 
xfO8«f]S;fO8 

NH+
4 / 

OH
-
 

+1 / –1 Pdf]lgod 
xfO8«f]S;fO8 

NH4OH  

9. PNd'lgod / ;Nkm]6 Al / SO
-

4- 
+3 / –2 PNd'lgod ;Nkm]6 Al2(SO4)

10. PNd'lgod / gfO6«fO8 Al / N--- +3 / –3 PNd'lgod gfO6«fO8 AlN 

11. ;f]l8od / yfof];Nkm]6 Na / S2
-
O3

-
 +1 / –2 ;f]l8od yfof];Nkm]6 Na2S2O3 

12. kf]6fl;od / l;lns]6 K / SiO
-

3- 
+1 / –2 kf]6fl;od l;nLs]6 K2SiO3 

13. tfdf / cS;fO{8 Cu / O
--

 +1 / –2 So'k|; cS;fO8  Cu2O 

14. PNd'lgod / cS;fO8 Al / O
--

 +3 / –2 PNd'lgod cS;fO8 Al2O3 

15. xfO8«f]hg / kmf]:km]6 H / PO
3

4- +1 / –3 xfO8«f]hg kmf]:km]6 H3PO4 

 

tkfO{Fn] s] a'em\g'eof] < 

-!@_ Na+ / Cl
-
 df slt sltcf]6f On]S6«f]g x'G5g\ <  

-!#_ CaCl2 df Ca sf] ;+o'Hotf slt x'G5 < 

-!$_ kfgnLfO{ lsg of}lus elgG5 < 

#=# tTTjsf k/df0f'x¿sf] On]S6«f]g ljGof; (Electronic configuration of atoms) M 

tTTjx¿df /x]sf On]S6«f]gnfO{ ljleGg pk;]n (orbital) df ljt/0f ug]{ k|lj|mofnfO{ On]S6«f]g 

ljGof; elgG5 . /;fogzf:qdf On]S6«f]g ljGof;sf nflu Aufbau Principle nfO{ cfwf/ 

dflgPsf] 5 . pSt l;4fGtcg';f/ æ;fdfGo cj:yfdf /x]sf On]S6«fgx¿n] hlxn] klg a9\bf] 

zlStStd (energy order) sf pk;]nx¿ cf]u6\g vf]H5g\ .Æ h'g l;4fGt o;k|sf/ lbOPsf] 5 M 

 

o;cg';f/ On]S6«f]g el/g] Std o;k|sf/ 5 M 
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 1s
2
 2s

2
 2p

6
 3s

2
 3p

6
 4s

2
 3d

10
 4p

6
 5s

2
 4d

10
 ........ 

h:t} M Potassium (K)(18)  = 1s
2
 , 2s

2
 2p

6
 , 3s

2
 3p

6
 , 4s

1
  

 = K L M N 

 = 2 8 8 1 

;j ;]nsf] cfwf/df tTTjx¿sf] On]S6«f]g ljGof; M 

;j ;]nsf] cfwf/df tTTjx¿sf] On]S6«f]g ljGof; ug{ s'g ;]ndf slt cf]6f ;j;]nx¿ x'G5g\ 

eGg] s'/f :ki6 x'g' h?/L x'G5 . ;]n / ltgsf ;j;]nx¿sf] ;ª\Vof lgDg tflnsfdf lbOPsf] 5 . 

;]n ;j ;]n 
K 

L 

M 

N 

s 

s,p 

s,p,d 

s,p,d,f 

;j;]nx¿df /xg ;Sg] clwstd On]S6«f]gx¿ lgDg tflnsfdf lbOPsf] 5 . 

 

ca ;j;]nsf] cfwf/df tTTjx¿sf] On]S6«f]g ljGof; lgDg tflnsfdf lbOPsf] 5 . 

kf/df0fljs 
;ª\Vof 

tTTjsf] gfd ;]nsf] cfwf/df 
On]S6«f]g ljGof; 

;j;]nsf] cfwf/df On]S6«f]g 
ljGof; 

  K L M N  

1. xfO8«f]hg 1    1s
1
 

2. lxlnod 2    1s
2
 

3. lnlyod 2 1   1s
2
,2s

1
 

4. j]/]lnod 2 2   1s
2
,2s

2
 

5. jf]/f]g 1 3   1s
2
,2s

2
2p

1
 

6. sfj{g 2 4   1s
2
,2s

2
2p

2
 

7. gfO6«f]hg 2 5   1s
2
,2s

2
2p

3
 

8. clS;hg 2 6   1s
2
2s

2
2p

4
 

9. ˆnf]l/g 2 7   1s
2
,2s

2
2p

5
 

10. lgof]g 2 8   1s
2
,2s

2
2p

6
 

;j ;]n On]S6«f]gsf] ;ª\Vof 
s 

p 

d 

f 

2 

6 

10 

14 
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11. ;f]l8od 2 8 1  1s
2
,2s

2
2p

6
,3s

1
 

12. DofUg]l;od 2 8 2  1s
2
,2s

2
2p

6
,3s

2
 

13. Pn'ldlgod 2 8 3  1s
2
,2s

2
2p

6
,3s

2
3p

1
 

14. l;lnsg 2 8 4  1s
2
,2s

2
2p

6
,3s

2
3p

2
 

15. kmf]:kmf]/; 2 8 5  1s
2
,2s

2
2p

6
,3s

2
3p

3
 

16. ;Nkm/ 2 8 6  1s
2
,2s

2
2p

6
,3s

2
3p

4
 

17. Snf]/Lg 2 8 7  1s
2
,2s

2
2p

6
,3s

2
3p

5
 

18. cfu{g 2 8 8  1s
2
,2s

2
2p

6
,3s

2
3p

6
 

19. kf]6fl;od 2 8 8 1 1s
2
,2s

2
2p

6
,3s

2
3p

6
,4s

1
 

20 SoflN;od 2 8 8 2 1s
2
,2s

2
2p

6
,3s

2
3p

6
,4s

2
 

tTTjsf] On]S6«f]g ljGof;af6 yfxf kfpg ;lsg] s'/fx¿ M 

-!_ tTTjsf] ;]n ;ª\Vof  -@_ tTTjsf] ;+o'Hotf  

-#_ tTTjsf] ;d"x  -$_ tTTjsf] lkl/o8  

-%_ tTTjsf] ;lStotf  -^_ tTTjsf] wft'–cwft' u'0f  

-&_ k]l/of]l8s tflnsfsf] Ansdf tTTjsf] :yfg  

h:t} M ;f]l8od / Snf]l/g b'O{{ tTTjsf] pbfx/0f x]/f}+ . 

Na(11) = 1S
2
, 2S

2
 2P

6
 3S

1
 Cℓ(17) = 1S

2
, 2S

2
 2P

6
 3S

2
 3P

5
 

� of] tTTjdf 3 cf]6f ;]n 5g\ .  
� of] tTTjsf] ;+o'Hotf 1 x'G5 .  
� of] tTTj ;d"x IA df k5{ . 
� of] tTTj t];|f] lkl/o8df k5{ .  
� ;f]l8od ;lSto wft' xf] . 
� On]S6«f]g lbg] x'gfn] of] wft' xf] .  
� of] tTTj S–block df k5{ .  

� of] tTTjdf 3 cf]6f ;]n 5g\ .  
� of] tTTjsf] ;+o'Hotf 1 x'G5 .  
� of] tTTj VIIA df k5{ .  
� Snf]l/g t];|f] lkl/o8df k5{ .  
� of] ;lSto cwft' xf] .  
� On]S6«f]g lng] x'gfn] of] cwft' xf] .  
� of] P–block df kg]{ tTTj xf] .  

#=$ cfw'lgs k]l/of]l8s tflnsfdf Ansx¿ M 

cfw'lgs k]l/of]l8s tflnsfdf tTTjx¿nfO{ clGtd On]S6«f]g s'g ;j;]ndf hfG5 eGg]sf] cfwf/df 

rf/cf]6f Ansx¿df ljefhg ul/Psf] 5 . 

-!_ s Anssf tTTjx¿ M 

tTTjx¿ h:sf] clGtd On]S6«f]g s ;j;]ndf /xG5 To:tf tTTjx¿nfO{ s- Anssf tTTjx¿ 

elgG5 . ;d"x IA / IIA sf tTTjx¿ s- Ansdf kb{5g\ . logLx¿sf] clGtd ;]ndf 1 jf 2 

cf]6f On]S6«F]gx¿ x'G5g\ . To;}n] logLx¿ On]S6«f]klhl6e x'G5g\  

-@_ p Anssf tTTjx¿ M 
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tTTjx¿ h:sf] clGtd On]S6«f]g P ;j;]ndf /xG5 . To:tf tTTjx¿nfO{ P Anssf tTTjx¿ 

elgG5 . logLx¿sf] clGtd ;]ndf clwstd 6 cf]6f On]S6«f]gx¿ /xG5g\ . To;}n] logLx¿ 

On]S6«f]kf]lhl6eklg x'g ;S5 On]S6«f]g]u]l6e klg x'g ;S5 .  

-;d"x IIIA-VIIA / z"Go ;d"xsf tTTjx¿ P Ansdf kb{5g\_ 

-#_ d Anssf tTTjx¿ M 

tTTjx¿ h:sf] clGtd On]S6«f]g d ;j;]ndf /xG5 To:tf tTTjx¿nfO{ d Anssf tTTjx¿ 

elgG5 . logLx¿sf] clGtd ;]ndf clwstd 10 cf]6f On]S6«f]gx¿ /xG5g\ . ;d"x IB-VIIB / 

VIII sf tTTjx¿ d Ansdf kb{5g\ . logLx¿nfO{ ;ª\Std0f wft' klg elgG5 .  

-$_ f Anssf tTTjx¿ M 

tTTjx¿ h:sf] clGtd On]S6«f]g f ;j;]ndf /xG5 To:tf tTTjx¿nfO{ f Anssf tTTjx¿ 

elgG5 . logLx¿sf] clGtd ;]ndf clwstd 14 cf]6f On]S6«f]gx¿ /xG5g\ . logLx¿nfO{ 

k]l/of]l8s tflnsfsf] d'gL 5'§} tflnsf agfO /flvPsf] 5 . logLx¿nfO{ leqL ;+Std0f wft'x¿ 

klg elgG5 .  

tTTjx¿sf] lj|mofzLntf / kf/df0fljs cfsf/sf] ;DaGw M 

tTTjx¿n] lj|mofzLntf b'O{{ lsl;dn] hgfpF5 . klxnf] On]S6«f]g lbP/ / bf];|f] On]S6«f]g lnP/ . 

On]S6«f]g lbP/ lj|mofzLntf hgfpg] tTTjx¿sf] u'0fnfO{ On]S6«f]kf]lhl6le6L (electropositivity) 

elgG5 .  

k]l/of]l8s tflnsfsf] s'g} klg u'|kdf dflyaf6 tn hfFbf tTTjx¿sf] kf/df0fljs cfsf/ 7"nf] x'Fb} 

hfG5 . / k/df0f'sf] Go"lSno; / aflx/L ;]nsf] b'/L klg a9\b} hfG5 . h:n] ubf{ Go"lSno;sf] 

cfsif{0f zlSt 36\b} hfG5 . kmn:j¿k On]S6«f]g lbg] Ifdtf On]S6«f]g]u]l6le6L 36\5 .  

u'|k IA sf tTTjx¿sf] lj|mofzLntf M 

u'|k IA sf tTTjx¿sf] kf/df0fljs cfsf/ dflyaf6 tn hfFbf a9\b} hfG5 . h:n] ubf{ 

Go"lSno;sf] cfsif0f{ zlSt 36\b} hfG5 . u'|k IA sf tTTjx¿sf] aflx/L ;]ndf Pp6f 

dfq On]S6«f]g x'G5 . To;}n] logLx¿n] On]S6«f]g lbP/ lj|mofzLntf hgfpF5 . / 

tTTjx¿sf] lj|mofzLntf dflyaf6 tn hfFbf 36\b} hfG5 . lsgeg] dflyaf6 tn hfFbf 

Go"lSno;sf] cfsif{0f zlSt a9\b} hfG5 / aflx/L ;]nsf] On]S6«f]gnfO{ k/df0f' 5f]8]/ hfg 

;lhnf] x'G5 . 

u|'k VII A sf tTTjx¿sf] lj|mofzLntf 

u'|k VII A sf tTTjx¿sf] aflx/L ;]ndf 7 cf]6f On]S6«f]g x'G5g\ . To;}n] logLx¿n] 

On]S6«f]g lnP/ lj|mofzLntf hgfpF5 . cyjf On]S6«f]g]u]l6e x'G5g\ . u'|k VII A sf] 

dflyaf6 tn hfFbf tTTjx¿sf] k/df0f'sf] cfsf/ a9\b} hfG5 / Go"lSno;sf] cfsif{0f zlSt 36\b} 
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hfG5 cyf{t, k/df0f'sf] On]S6«f]g tfGg ;Sg] zlSt 36\b} hfG5 / lj|mofzLntf dflyaf6 tn hfFbf 

36\b} hfG5 . 

k]l/of]l8s tflnsfsf] lkl/o8df lj|mofzLntf M 

k]l/of]l8s tflnsfsf] s'g} klg lkl/o8sf] afofFFaf6 bfofFF hfFbf kf/df0fljs ;ª\Vof a9\b} hfg] 

Stddf On]S6«f]gsf] ;ª\Vof klg a9\b} hfG5 . t/ ;]nsf] ;ª\Vof eg] a9\b} uPsf] On]S6«f]gx¿ pxL 

;]ndf ylkb} hfG5 . t/ Go"lSno;sf] lk08 eg] a9\b} hfG5 lsgeg] k|f]6f]g / Go"6«f]gsf] ;ª\Vof 

a9\b} hfG5 . a9L lk08sf] cfsif{0f zlSt klg a9L x'G5 . To;}n] s'g} klg lkl/o8sf] afofFFaf6 

bfofFF hfFbf Go"lSno;sf] cfsif{0f zlSt a9\b} hfG5 . / ;]nx¿nfO{ a9L zlSt nufP/ tfG5 h:n] 

ubf{ afofFFaf6 bfofFF hfFbf tTTjx¿sf] kf/df0fljs cfsf/ 36\b} hfG5 . kmn:j¿k 

On]S6«f]kf]lhl6le6L 36\b} hfG5 / On]S6«f]g]u]l6le6L a9\b} hfG5 . 

tkfO{Fn] slt a'em\g'eof] < 
-!%_ s'g} tTTjsf] On]S6«f]g ljGof;af6 s] s] s'/f yfxf kfpg ;lsG5 < 

-!^_ tTTjsf] kf/df0fljs ;+/rgf x]/]/ s] s] hfgsf/L kfpg ;lsG5 <  

-!&_ k]l/of]l8s tflnsfdf clS;hgnfO{ P–block df lsg /flvPsf] xf] < 

-!*_ d–block tTTj eGgfn] s] a'lemG5 < 

$= cEof;  

!= gfO6«f]hgeGbf Snf]l/g a9L lj|mofzLn x'g'sf] sf/0f lbg'xf];\ .  

@= lgof]g tTTj lgliSto x'g'sf] sf/0f n]Vg'xf];\ . of] tTTj k]l/of]l8s tflnsfdf s'g ;d"xdf 

k5{, lsg < 

#= Pp6} u|'k / Pp6} lkl/o8sf tTTjx¿sf] ;lStotf km/s km/s x'g'sf] sf/0f s] xf] < Na / 

Mg tyf F / Cℓ df s'g a9L ;lSto x'G5 < 

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

-s_ ;f]l8od ;lSto wft' xf] . 

-v_ lxlnod lgl:Sto UofF; xf] .  

-u_ lnlyod S–block df k5{ . 

-3_ SoflN;od tTTjsf] ;+o'Hotf 2 x'G5 .  

%= cfw'lgs k]l/of]l8s lgod n]Vg'xf];\ . cfw'lgs k]l/of]l8s tflnsf s]df cfwfl/t 5 < of] 

tflnsfsf s'g} b'O{{ k|d'v ljz]iftf n]Vg'xf];\ .  

^= sfa{g, clS;hg, ;f]l8od, Snf]l/g, cfu{g / kf]6fl;od tTTjsf k/df0f'sf] On]S6«f]g ljGof; 

pk;]nsf] cfwf/df ug'{xf];\ .  

&= tn lbOPsf] tflnsfsf cfwf/df k|Zgx¿sf] hjfkm lbg'xf];\ . 
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tTTj On]S6«f]g ;+/rgf 
A 

B 

C 

D 

2, 6 

2, 8, 1 

2, 8, 7 

2, 8, 8, 1 

-s_ oL tTTjx¿ k]l/of]l8s tflnsfdf s'g s'g ;d"x / s'g s'g lkl/o8df kb{5g\ < 

-v_ oLdWo] s'g s'g wft' / s'g s'g cwft' x'g\ < 

-u_ oL tTTjaf6 aGg] cfof]gsf] ;ª\s]t n]Vg'xf];\ .  

*= lbOPsf] tflnsfdf k|:t't On]S6«f]g ljGof;sf] cfwf/df ;f]lwPsf k|Zgx¿sf] pQ/ 

n]Vg'xf];\ .  

tTTj On]S6«f]g ;+/rgf 
X 

Y 

Z 

1S
2
 2S

2
 2P

2 

1S
2
 2S

2
 2P

6
 3S

2 

1S
2
 2S

2
 2P

6
 3S

2
 3P

5
 

-s_ tTTj X, Y / Z k]l/of]l8s tflnsfsf] s'g s'g Ansdf k5{g\ < 

-v_ tTTj X, Y / Z sf] ;+o'Hotf slt slt x'G5 < 

(= d]G8]lnesf] k]l/of]l8s lgod n]Vg'xf];\ . d]G8]lne k]l/of]l8s tflnsfsf] b'O{{ cf]6f 

q'l6x¿ n]Vg'xf];\ . 

!)= lbOPsf] k]l/of]l8s tflnsfsf] ;d"x IA df dflyaf6 tn hfFbf lj|mofzLntfdf 

s:tf] kl/jt{g cfpF5 < 5f]6s/Ldf n]Vg'xf];\ . 

!!= lbOPsf] tflnsfsf] ;d"x VIIA df dflyaf6 tn hfFbf lj|mofzLntfdf s:tf] 

kl/jt{g cfpF5 < 5f]6s/Ldf n]Vg'xf];\ . 

!@= lbOPsf] tflnsf k]l/of]l8s tflnsfsf] Ps c+z xf] . o;sf] cWoog u/L 

;f]lwPsf k|Zgx¿sf] pQ/ lbg'xf];\ . 

IA IIA IIIA IVA VA VIA VIIA Zero 

Na 

2.8.1 

Mg 

2.8.2 

Al 

2.8.3 

Si 

2.8.4 

P 

2.8.5 

S 

2.8.6 

u 

2.8.7 

Ar 

2.8.8 

lbOPsf] c+z k]l/of]l8s tflnsfsf] s'g lkl/o8 xf] < 

pSt lkl/o8sf] afofFFaf6 bfofFF hfFbf kf/df0fljs cfsf/df s:tf] kl/jt{g 

cfpF5 < lsg < 

-u_ pSt lkl/o8sf] afofFFaf6 bfofFF hfFbf lj|mofzLntfdf s:tf] 

kl/jt{g cfpF5 < 
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%= k[i7kf]if0f 

-!_ gfO6«f]hgnfO{ cS6]6 agfpg 3 cf]6f On]S6«g yKg'kg]{ t/ Snf]l/gdf Pp6f dfq yk] 

k'Ug] x'gfn] Snf]l/g a9L ;lSto x'G5. 

-@_ lgof]g k/df0f'sf] jflx/L ;]ndf klxn] g} cf7cf]6f On]S6«f]g ePsfn] o;n] On]S6«f]g 

lng] jf lbg] gug]{ x'gfn] lgl:Sto x'G5 . ;+o'Hotf z"Go x'gfn] of] tTTj k]l/of]l8s 

tflnsfdf 0 ;d"xdf k5{ . 

-#_ k]l/of]l8s tflnsfdf u|'kdf dflyaf6 tn hfFbf k/df0f'sf] cfsf/ a9\b} hfG5 . 

lkl/o8df afofFFaf6 bfofFF hfFbf cfsf/ ;fgf] x'Fb} hfG5 . o;n] ubf{ tTTjsf] ;lStotf 

Pp6} lkl/o8 / Pp6} u|'kdf klg km/s km/s x'G5 . Na / Mg df Na a9L ;lSto 

x'G5 eg] F / Cℓ df F a9L ;lSto x'G5 . 

-$_ -s_ ;f]l8odn] jflx/L ;]ndf ePsf] Pp6fdfq On]S6«f]g ;lhn} lbP/ cS6]6 jGg] x'gfn] of] 

;lSto wft' xf] . 

-v_ lxlnod k/df0f'sf] klxnf] jflx/L ;]ndf klxn] g} k"/f b'O{{cf]6f On]S6«f]g ePsf]n] of] 

lgl:Sto UofF; xf] . 

-u_ lnlyodsf] On]S6«f]g ljGof; ubf{ clGtd On]S6«f]g S- pk;]ndf kg]{ x'gfn] of S-

block df k5{ . 

-3_ SoflN;odn] /;folgs k|ltlj|mof ubf{ 2 cf]6f On]S6«f]g lbg] x'gfn] o;sf] ;+o'Hotf 2 

x'G5 . 

-%_ cfw'lgs k]l/of]l8s lgodcg';f/ ætTTjx¿sf u'0fx¿ ltgLx¿sf k/df0fljs ;ª\Vofsf] 

k]l/of]l8s sfo{:j¿k x'G5g\ .Æ 

 cfw'lgs k]l/of]l8s tflnsf kf/df0fljs ;ª\Vofdf cfwfl/t 5 . 

o;sf @ ljz]iftfx¿ lgDgcg';f/ 5g\ M 

-s_ o;df NofygfO8 / PlS6gfO8sf] nflu :yfg 5'6\ofOPsf] 5 . 

-v_ kl5 gofF tTTjx¿ kQf nfUg] ;DefJotfnfO{ ;f]r]/ o;df vfnL 7fpFFx¿ /flvPsf] 

5 . 

-^_ lbOPsf tTTjsf] On]S6«f]g ljGof; o; k|sf/ 5 . 

sfj{g → �6� → 1s2,  2s2, 2p2   

clS;hg → �8� → 1s2,  2s2, 2p4   

;f]l8od → �11� → 1s2,  2s2, 2p6, 3S
1   

Snf]l/g → �17� → 1s2,  2s2, 2p6, 3S
2
, 3p5   
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cfu{g → �18� → 1s2,  2s2, 2p6, 3S
2
, 3p6   

kf]6fl;od → �19� → 1s2,  2s2, 2p6, 3S
2
, 3p6, 4s1   

-&_ cEof;sf] 7 g+= k|Zgsf] pQ/ M 

s v u 

tTTj ;d"x lkl/o8 wft' ÷cwft' jGg] cfof]g 

A 

B 

C 

D 

VI A 

I A 

VII A 

I A 

2 

3 

3 

4 

cwft' 

wft' 

cwft' 

wft' 

O
– –

  

Na 
+
 

Cℓ–
 

K
+
 

-*_ cEof;sf] 8 g+= k|Zgsf] pQ/ M 

s v 

tTTj Sns ;+o'Hotf 

X 

Y 

Z 

P 

S 

P 

4 

2 

1 

-(_ d]G8]lnesf] k]l/of]l8s lgod cg';f/ …tTTjx¿sf] /;folgs tyf ef}lts u'0f ltgLx¿s]f 

kf/df0fljs ef/sf] sfo{ :j¿k x'G5 . d]G8]lnesf] k]l/of]l8s tflnsfsf] b'O{{cf]6f q'l6x¿ 

o; k|sf/ 5g\ .  

-s_ xfO8«f]hgsf] u'0fx¿ u|'k IA / u'|k VII A b'j};Fu ldN5 t/ o;nfO{ u|'k IA df 

/flvPsf] 5 t/ s'g} sf/0f k|:6\ofOPsf] 5}g .  

-v_ d]G8]lne k]l/of]l8s tflnsf tTTjx¿sf] kf/df0fljs ef/sf] a9\bf] Stddf /flvPsf]n] 

Pp6} tTTjsf] cfO;f]6f]kx¿sf] :yfg klg km/s km/s x'g'kg{] xf] t/ o:tf] ul/Psf] 

5}g .  

-!)_ lbOPsf] k]l/of]l8s tflnsfsf] ;d"x IA sd dflyaf6 tn hfFbf kf/df0fljs cfsf/ 7"nf] 

x'Fb} hfG5 . ;d"x IA sf tTTjx¿sf] aflx/L ;]ndf Pp6f dfq} On]S6«f]g x'G5 . To;}n] 

logLx¿n] On]S6«f]g lbP/ lj|mofzLntf hgfpF5 . kf/df0fljs cfwf/ 7"nf] x'Fb} hfFbf 

Go"lSno;sf] cfsif0f{ zlSt 36\b} hfG5 h:n] ubf{ aflx/L ;]naf6 On]S6«f]g km'Ts]/ hfg 

;lhnf] x'G5 . To;}n] ;d"x IA sf] tTTjx¿df dflyaf6 tn hfFbf lj|mofzLntf a9\b} 

hfG5 . 

-!!_ lbOPsf] k]l/of]l8s tflnsfsf] ;d"x VII A df dflyaf6 tn hfFbf kf/df0fljs cfsf/ 7"nf] 

x'Fb} hfG5 . ;d"x VII A sf tTTjx¿sf] aflx/L ;]ndf ;ft cf]6f On]S6«f]g x'G5 . To;}n] 
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logLx¿n] On]S6«f]g lnP/ lj|mofzLntf hgfpF5 . kf/df0fljs cfwf/ 7"nf] x'Fb} hfFbf 

Go"lSno;sf] cfsif{0f zlSt 36\b} hfG5 . h:n] ubf{ ;]nn] On]S6«f]g tfGg ufx|f] x'G5 . 

To;}n] ;d"x VIIA sf tTTjx¿df dflyaf6 tn hfFbf lj|mofzLntf 36\b} hfG5 .  

-!@_ -s_ lbOPsf] c+z k]l/of]l8s tflnsfsf] 3rd lkl/o8 xf] .  

-v_ k]l/of]l8s tflnsfsf] afofFFaf6 bfofFF hfFbf kf/df0fljs ;ª\Vof a9\b} hfG5 . To;}n] 

On]S6«f]g, k|f]6f]g / Go"6«f]gsf] ;ª\Vof klg a9\b} hfG5 t/ a9]sf] OnS6«f]gsf] ;ª\Vof 

pxL ;]ndf ylkFb} hfG5 . ;]nsf] ;ª\Vof a9\b}g . To:t} k|f]6f]g / Go"6«f]gsf] ;ª\Vof 

a9\b} hfgfn] Go"lSno;sf] ef/ jf lk08 a9\b} hfG5 h:n] ubf{ Go"lSno;sf] cfsif{0f 

zlSt klg a9\b} hfG5 . kmn:j¿k ;]nx¿nfO{ a9L zlSt nufP/ cfkm"lt/ tfG5 / 

k/df0f' v'Drg hfG5 . To;}n] s'g} klg lkl/o8sf] afofFFaf6 bfofFF hfFbf tTTjx¿sf] 

kf/df0fljs cfsf/ 36\b} hfG5 .  

-u_ pSt lkl/o8sf] afofFFaf6 bfofFF hfFbf tTTjx¿sf] kf/df0fljs cfsf/ 36\b} hfg] 

ePsf]n] On]S6«f]g lbg] Ifdtf sd x'b] hfG5 On]S6«f]klhl6le6L 36\b} hfG5 . eg] 

On]S6«f]g lng] Ifdtf a9b} hfG5 . On]S6«f]g]u]l6le6L a9\b} hfG5 .  

^= ;f/f+;  

-!_ tTTjsf] 5f]6s/L ¿knfO{ ;ª\s]t elgG5 . h:t} clS;hgsf] ;ª\s]t O x'G5 .  

-@_ xfn;Dd 118 cf]6f tTTj kQf nfu]sf 5g\ eg] of] Std cem} hf/L 5 . 

-#_ /;folgs tTTjx¿nfO{ ltgLx¿sf u'0fx¿sf cfwf/df juL{s/0f u/L agfOPsf] 

tflnsfnfO{ k]l/of]l8s tflnsf (Periodic table) elgG5 . 

-$_ k]l/of]l8s tflnsfn] /;folgs tTTj / /;fog zf:qsf] cWoog ug{ ;xh agfPsf] 

5 . 

-%_ tTTjx¿sf] 7f8f] ;d"xnfO{ u|'k / t];f]{ ;d"xnfO{ lkl/o8 elgG5 . 

-^_ u|'k IVA / o;sf jl/kl/sf tTTjx¿ cw{ wft' x'g\ . sfa{g, l;lnsg, hd]{lgod, 

6]n'l/od cflb cw{wft'sf pbfx/0f x'g\ . logLx¿n] s]xL u'0f cwft' / s]xL u'0f 

wft'sf b]vfpg] x'gfn] cw{wft' (Metalloid) elgPsf] xf] . 

-&_ u|'k O df kg]{ cfu{g nufot cGo UofF; tTTjsf] aflx/L ;]ndf cf7cf]6f On]S6«f]g 

ePsfn] logLx¿n] /;folgs k|ltlj|mofdf efu lnb}gg\ To;}n] lgl:Sto UofF; 

elgG5 . logLx¿sf] ;+o'Hotf z"Go x'G5 . 

-*_ d]08]lnesf] k]l/of]l8s tflnsf tTTjsf kf/df0fljs ef/sf] cfwf/df ag]sf] 5 eg] 

cfw'lgs k]l/of]l8s tflnsf tTTjsf kf/df0fljs ;ª\Vofdf cfwfl/t 5 . 

-(_ k/df0f'df ;fdfGo cj:yfdf g]u]l6e On]S6«f]g / kf]lhl6e k|f]6f]g a/fa/ ;ª\Vofdf 
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x'gfn] o; cj:yfdf t6:y x'G5g\ . 

-!)_ tTTjsf] k/df0f'df ePsf] k|f]6f]g ;ª\Vof g} pSt k/df0f'sf] kf/df0fljs ;ª\Vof 

(Atomic number) xf] eg] k/df0f'df /x]sf k|f]6f]g / Go'6«f]gsf] of]ukmn g} pSt 

k/df0f'sf] kf/df0fljs tf}n (Atomic weight) xf] .  

-!!_ Snf]l/gnfO{ cS6]6 k'¥ofpg Pp6f dfq On]S6«f]g gk'u x'Fbf ;f] k|fKt ug{ ;lSto 

¿kn] lng] x'gfn] o;nfO{ ;lSto cwft' elgG5 . 

-!@_ Na df 10 cf]6f / Cℓ df 17 cf]6f On]S6«f]g x'G5g\ . 

-!#_ Ca Cℓ2 df Ca sf] ;+o'Hotf @ x'G5 . 

-!$_ kfgL b'O{{cf]6f xfO8«f]hg / Pp6f clS;hg tTTjsf] k/df0f' ldn]/ aGg] x'gfn] o;nfO{ 

of}lus elgPsf] xf] . 

-!%_ s'g} tTTjsf] On]S6«f]g ljGof;af6 pSt tTTjsf] ;+o'Hotf, ;d"x, lkl/o8, ;lStotf, 

Ans, wft', cwft', u'0f yfxf kfpg ;lsG5 .  

-!^_ tTTjsf] kf/df0fljs ;+/rgf x]/]/ klg ;+o'Hotf, ;d"x ;lStotf wft', cwft' 

5'6\ofpg ;lsG5 . 

-!&_ clS;hg tTTjsf] On]S6«f]g ljGof; ubf{ clGtd On]S6«f]g P- pk;]ndf kg]{ ePsf]n] 

P-block df /flvPsf] xf] . 

-!*_ h'g tTTjsf] On]S6«f]g ljGof; ubf{ clGtd On]S6«f]g d- pk;]ndf kg{ hfG5 ;f] 

tTTjnfO{ d- block tTTj elgG5 .  

 h:t}M tfdf, kmnfd, h:tf, ;'g d- block wft' tTTj x'g\ . 
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kf7 M * 

/;folgs k|ltlj|mof (Chemical Reaction) 

!= kl/ro 

k|s[ltdf /x]sf kbfy{x¿df ljleGg sf/0fx¿af6 kl/jt{gx¿ eO/x]sf x'G5g\ . h:t} M a/km kUn]/ 

kfgL, kfgL tfltP/ afkm / afkm k'gM lrl;P/ kfgL / a/km alg/x]sf] x'G5 . 7"nf 7"nf r§fgx¿ 

lvP/ jf 6'lStP/ afn'jf jf 9'ª\ufsf s0fx¿df kl/jt{g eO/x]sf x'G5g\ . To:t} u/L bfp/f 

cfuf]df afNbf sf]Onf / v/fgLdf kl/jt{g x'G5 . k|s[ltdf eO/xg] o:tf kl/jt{gx¿ ef}lts 

kl/jt{g x'G5 jf /;folgs kl/jt{g x'G5g\ . 

klxnf] kl/jt{gdf kbfy{x¿sf] cfGtl/s u'0f / agfj6 oyfjt /xL afXo :j¿k jf cj:yfdf 

kl/jt{g cfpF5 eg] bf];|f]df cfGtl/s u'0f / agfj6sf] ;fy} afXo :j¿kdf klg kl/jt{g cfpF5 . 

kbfy{x¿df /;folgs kl/jt{g x'gsf] nflu /;folgs k|ltlj|mof (Chemical reaction) x'g'kb{5 . 

o; PsfOdf /;folgs k|ltlj|mof / logLx¿nfO{ cleJoSt ug]{ tl/sf, /;folgs k|ltlj|mofsf 

k|sf/x¿ / /;folgs k|ltlj|mofsf sf/s tTTjx¿ af/] 5nkmn ul/g]5 .  

@= p2]Zo 

o; PsfOsf] cWoogkl5 tkfO{FF lgDg sfo{x¿ ug{ ;Ifd x'g' x'g]5 M 

-s_ /;folgs k|ltlj|mofsf] kl/efiff atfpg, 

-v_ /;folgs ;dLs/0f n]Vg'xf];\g / ;Gt'lnt ug{, 

-u_ /;folgs k|ltlj|mofsf sf/s tTTjx¿ atfpg / j0f{g ug{, 

-3_ /;folgs k|ltlj|mofsf lsl;dx¿ pbfx/0f;lxt JofVof ug{ . 

#= ljifoj:t'  

kbfy{x¿df /;folgs kl/jt{g x'gsf] nflu kbfy{x¿sf k/df0f' tyf c0f'x¿aLr ;f6km]/, ;ª\u7g 

jf lj36g k|lj|mof x'G5 h;n] ubf{ kbfy{x¿df ljBdfg /x]sf] cfGtl/s u'0f / agfj6df kl/jt{g 

cfpF5 . of] k|lj|mofnfO{ /;folgs k|ltlj|mof elgG5 . s'g} klg kbfy{df x'g] /;folgs k|ltlj|mofnfO{ 

cleJoSt ug{ zAb ;dLs/0f (Word education) / ;"q ;dLs/0f (Formula equation) n] 

hgfOG5 h;nfO{ /;folgs ;dLs/0f elgG5 .  

/;folgs ;dLs/0f n]Vg'xf];\bf af0f -→_ lrGxsf] afofFlt/ /;folgs k|ltlj|mofdf efu lng] tTTj 

jf of}lusx¿ n]lvG5 eg] bfofFFlt/ k|ltlj|mofsf] kmn:j¿k lgdf{0f ePsf tTTjx¿ jf of}lusx¿ 

n]lvG5 . h:t} M  

xfO8«f]hg ± clS;hg → kfgL 

-k|ltlj|mof/t kbfy{x¿_ -pTkflbt kbfy{_ 
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o;/L /;folgs ;dLs/0f pNn]v ubf{ /;folgs k|ltlj|mof s'g cj:yfdf ePsf] xf] ;f] pNn]v 

ug'{kg]{ x'G5 . o;sf nflu k|ltlj|mofsf] cj:yfnfO{ jf0f lrGx dfly n]lvG5 . h:t} M dflysf] 

k|ltlj|mof x'gsf] nflu ætfkÆ rflxG5 / o;nfO{ lgDg lsl;dn] n]lvG5 .  

   xfO8«f]hg ± clS;hg kfgL 

#=!= ;Gt'lnt /;folgs ;dLs/0f (Balanced Chemical Equation)  

kbfy{x¿df /;folgs k|ltlj|mof x'Fbf k|ltlj|mof/t kbfy{x¿sf tTTjdf x'g] k/df0f'x¿sf] ;ª\Vof 

hlt x'G5 pTkflbt kbfy{x¿df ;f]xL tTTjsf k/df0f'x¿sf] ;ª\Vof plQg} x'G5 . To;}n] /;folgs 

k|ltlj|mofnfO{ /;folgs ;dLs/0fdf pNn]v ubf{ k|ltlj|mof/t kbfy{x¿df efu lng] tTTjx¿sf] 

k/df0f' ;ª\Vof / pTkflbt kbfy{x¿df /x]sf ;f]xL tTTjx¿sf] k/df0f' ;ª\Vof a/fa/ x'g] u/L 

pNn]v ug'{kb{5 . o;/L pNn]v ul/Psf] ;dLs/0fnfO{ ;Gt'lnt /;folgs ;dLs/0f elgG5 . 

;fdfGotof ;Gt'lnt /;folgs ;dLs/0f n]Vg'xf];\bf k|ltlj|mof/t efu lng] kbfy{x¿sf] cj:yf 

/;folgs k|ltlj|mofsf] cj:yf / pTkflbt kbfy{x¿sf] cj:yf klg ;ª\s]tdf pNn]v ul/G5 . 

o;/L ;ª\s]tdf n]Vg'xf];\bf 7f]; (solid) nfO{ s, t/n (liquid) nfO{ ℓ , 3f]n (aqueous) nfO{ aq, 

UofF; (gas) nfO{ g n] hgfOG5 . To:t}u/L ∆ n] tfk, ↑ n] UofF; cj:yf / ↓ n] cjIf]k0f ePsf] 

kbfy{ (Precipitate) hgfpF5 .  

#=@= ;Gt'lnt /;folgs ;dLs/0f n]Vg'xf];\g] tl/sf 

/;folgs k|ltlj|mofsf] ;Gt'lnt /;folgs ;dLs/0f n]Vg'xf];\bf lgDgnLlvt a'Fbfx¿df Wofg 

lbg'kb{5M 

!= ;aeGbf klxn] /;folgs k|ltlj|mofnfO{ zAb ;dLs/0fdf 7Ls;Fu n]Vg'xf];\g' kb{5 M 

 sk/ sfaf]{g]6 → sk/ cS;fO8 ± sfa{g8fOcS;fO8 

@= zAb;dLs/0fdf pNn]v ul/Psf k|ltlj|mof/t / pTkflbt kbfy{x¿df /x]sf tTTj jf 

of}lusx¿nfO{ 7Ls;Fu c0f' ;"qdf n]Vg'xf];\g' kb{5 . dflysf] zAb ;dLs/0fnfO{ c0f' ;"qdf 

n]Vg'xf];\bfM CuCO3→CuO+CO2 

#= c0f' ;"qnfO{ glaufl/sg af0f lrGxsf] afofF / bfofFFlt/ /x]sf tTTj jf of}lusx¿df /x]sf 

k/df0f'x¿sf] ;ª\Vof a/fa/ ug'{kb{5 . o;/L ;ª\Vof a/fa/ agfpFbf c0f' ;"qsf] cufl8 

u'0ffª\s (Coefficient) sf] ¿kdf k"0f{ ;ª\Vof (Whole number) /fVg' kb{5 . dflysf] 

;dLs/0fdf sk/ (Cu), sfa{g (C) / clS;hg (O) sf] k/df0f' ;ª\Vof bfofFF / afofF 

a/fa/ 5 . To;}n] oxfFF s'g} klg ;ª\Vof gylksg cfkm}df ;Gt'lnt ;dLs/0f eP/ /x]sf] 

5 .  

To:t} cGo s]xL pbfx/0fx¿ x]/f}+ M  

-s_ gfOl6«s cDn / ;f]l8od xfO8«f]cS;fO8 aLr /;folgs k|ltlj|mof x'Fbf ;f]l8od 

gfO6«]6 / kfgL aG5 .  

tfk 
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-!_ zAb ;dLs/0f M  

 gfOl6«s cDn ± ;f]l8od xfO8«f]cS;fO8 → ;f]l8od gfO6«]6 ± kfgL 

-@_ ;"q ;dLs/0f M 

 HNO3+NaOH→NaNo3+H2O 

-#_ ;Gt'lnt ;dLs/0f M 

oxfFF afofF / bfofFF /x]sf of}lusdf ePsf H, N, O / Na sf k/df0f'x¿ a/fa/ ePsf]n] of] 

cfkm}df ;Gt'lnt 5 .  

-v_ kf]6fl;od Snf]/]6 ttfpFbf 

-!_ zAb ;dLs/0f M kf]6fl;od Snf]/]6 ttfpFbf kf]l6l;od Snf]/fO8 / clS;hg aG5 . o;nfO{ 

zAb ;dLs/0fdf o;/L n]lvG5 .  

 kf]6fl;od Snf]/]6 kf]6fl;od Snf]/fO8 ± clS;hg 

-@_ ;"q ;dLs/0f M 

 KClO3

∆→  KCl+O2  

-#_ ;Gt'lnt ;dLs/0f M 

of] /;folgs k|ltlj|mofdf K, Uℓ / O tTTjsf k/df0f'x¿n] efu lnPsf 5g\ . b'a}lt/ oL 

k/df0f'x¿sf] ;ª\Vof x]bf{, K / Cl b'a}lt/ Ps–Ps cf]6f eP tfklg 'O' sf] k/df0f' afofF 3 cf]6f 

5 eg] bfofFFlt/ 2 cf]6f dfq 5 . To;}n] clS;hgsf] k/df0f'sf] ;ª\Vof ldnfpg afofFlt/ KClO3 

sf] cufl8 2 ;ª\Vof /fVbf 6 cf]6f clS;hgsf k/df0f'x¿ x'G5g\ bfofFFlt/ klg 6 cf]6f 

clS;hgsf] k/df0f' agfpg O2 sf] cufl8 3 ;ª\Vof /fVg' kb{5 . o;} u/L K / Uℓ sf] k/df0f' 
;ª\Vof a/fa/ agfpg bfofFFlt/ KCl sf] cufl8 2 ;ª\Vof /fVg' kb{5 . o;/L b'a}lt/ K, Uℓ / O 

sf] k/df0f'x¿sf] ;ª\Vof a/fa/ x'G5 . o;/L ;Gt'lnt /;folgs ;dLs/0f n]Vg'xf];\bf yKg' kg]{ 

;ª\Vof Hit & Trial tl/sfåf/f ldnfpg' kb{5 .  

   2KClO3

∆→  2KCl+3O2  

#=# /;folgs k|ltlj|mofsf sf/s tTTjx¿  

kf]6fl;od Snf]/]6nfO{ Pp6f efF8f]df /flv5f8]df s] o;df /;folgs k|ltlj|mof xf]nf < kf]6fl;od 

Snf]/]6nfO{ ha;Dd tfk lbOFb}g ta;Dd o;df /;folgs k|ltlj|mof x'Fb}g . oxfFF tfk kf]6fl;od 

Snf]/]6nfO{ /;folgs k|ltlj|mof u/fpg] sf/s tTTj xf] . o;/L kbfy{x¿df /;folgs k|ltlj|mof 

u/fpg] e"ldsf lgjf{x ug]{ j:t'x¿nfO{ /;folgs k|ltlj|mofsf sf/s tTTjx¿ elgG5 . oL sf/s 

tTTjx¿ kbfy{sf k|s[ltcg';f/ km/s–km/s x'G5g\ . oxfFF s]xL sf/s tTTjx¿sf] pNn]v ul/G5 .  

-s_ tfk, ljB't jf k|sfz zlSt M s]xL kbfy{x¿df /;folgs k|ltlj|mof x'gsf nflu tfk, ljB't 

tfk 
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jf k|sfz zlStsf] h?/t kb{5 . tfkn] k|ltlj|mof/t kbfy{x¿sf] c0f'x¿nfO{ rfn zlSt 

k|bfg ub{5 h;n] ubf{ c0f'x¿ Ps cfk;df 7Ss/ vfO{ k|ltlj|mof ug]{ Ifdtf j[l4 x'G5 . 

ljB't zlStn] cfof]gx¿nfO{ ljkl/t rfh{ ePsf] On]S6«f]gtkm{ rNg ;3fpF5 . o:t} u/L 

k|ltlj|mof/t c0f'x¿nfO{ lj|mofzLn t'NofpF5 / l56f] k|ltlj|mof ug{ ;3fpF5 . DofUg]l;od 

lkmQfnfO{ xfjfdf afNbf tfk zlStn] DofUg]l;od (Mg) / xfjfdf /x]sf] clS;h (O2) 

;lSto x'G5g\ / Ps cfk;df ldnL DofUg]l;od cS;fO8 (MgO) aG5 . kfgnLfO{ ljB'tn] 

xfO8«f]hg / clS;hgdf 5'6\ofpF5 . k|sfzn] l;Ne/ a|f]dfO8nfO{ (AgBr) nfO{ l;Ne/ 

(Ag) / a|f]ldg (Br) df 5'6\ofpF5 .  

-v_ ;Dks{ cfpgfn] M s'g} s'g} /;folgs k|ltlj|mofx¿ kbfy{x¿aLr Ps cfk;df ;Dks{ x'gfn] 

dfq klg x'g] ub{5 . h:t} cfof]l8g (I) / km:kmf]/; (P) Ps cfk;df ;Dks{df cfpgfn] 

k|ltlj|mof eO{ la:kmf]6 x'G5 .  

-u_ 3f]n M 7f]; ;f]l8od Snf]/fO8 -deUℓ_ / l;Ne/ gfO6«]6 (AgNO3) aLr k|ltlj|mof x'Fb}g 

t/ oL b'O{{nfO{ 3f]nsf] ¿kdf ld;fPdf /;folgs k|ltlj|mof eO{ ;f]l8od gfO6«]6 (NaNO3) 

/ l;Ne/ Snf]/fO8 (Agcl) aG5 .  

 AgNO
3
�aq�→NaNO3�S�+AgCl�S� 

-3_ rfk M kf]6fl;od Snf]/]6 �KClO3� / ;Nkm/ (S) sf] ld>0fnfO{ rfk lbPdf la:kmf]6 x'G5 .  

-ª_ pTk|]/s M kbfy{x¿aLr /;folgs k|ltlj|mof l56f] l9nf] u/fpg pTk|]/sn] cxd e"ldsf 

lgjf{x u/]sf] x'G5 . h:t}— xfO8«f]hg k]/f]cS;fO8 (H2O2) df DoflUgh8fOcS;fO8 

(MnO2) nfO{ pTk|]/ssf] ¿kdf k|of]u ubf{ kfgL (H2O) / clS;hg (O2) df 6'lStG5 .  

 2H2O2�aq� MnO2fggh  2H2O(l) +O2(g) 

/;folgs k|ltlj|mofdf cfkm" :jod\ efu gnLsg kbfy{x¿aLr x'g] /;folgs k|ltlj|mofsf] b/nfO{ 

k|efj kfg]{ kbfy{x¿nfO{ pTk|]/s elgG5 . h'g pTk|]/sn] k|ltlj|mofsf] b/nfO{ a9fpF5 To;nfO{ 

;sf/fTds pTk|]/s (Positive catalyst) elgG5 eg] k|ltlj|mofsf] b/nfO{ 36fpg] pTk|]/snfO{ 

gsf/fTds pTk|]/s (Negative catalyst) elgG5 . h:t}M xfO8«f]hg k]/f]cS;fO8 (H2O2) ljR5]bg 

x'g] k|ltlj|mofdf lUnl;l/g k|of]u ubf{ k|ltlj|mofsf] b/ sd x'G5 eg] MnO2 n] a9fpF5 . To;}n] 

lUnl;l/g gsf/fTds pTk|]/s xf] eg] MnO2 ;sf/fTds pTk|]/s xf] .  

#=$ /;folgs k|ltlj|mofsf lsl;dx¿ 

kbfy{x¿aLr x'g] /;folgs k|ltlj|mofx¿nfO{ ltgLx¿sf] k|s[ltcg';f/ lgDg $ lsl;ddf afF8\g 

;lsG5 .  

-s_ ;+of]hg k|ltlj|mof (Adition or combination reaction) : k|ltlj|mof/t kbfy{x¿aLr 

;+of]hg eO{ gofF kbfy{ -of}lus_ pTkfbg x'g] /;folgs k|ltlj|mofnfO{ ;+of]hg k|ltlj|mof 

elgG5 . h:t} SoflN;od (Ca) / clS;hg (O2) aLr /;folgs k|ltlj|mof x'Fbf ;+of]hg 
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eO{ SoflN;od cS;fO8 (CaO) aG5 .  

  2Ca+O2→2CaO, 

 4K+O2→2K2O, 

 2Na+Cl2→2NaCl  

-v_ aLr5]bg k|ltlj|mof (Decomposition or Dissociation reaction) : s'g} of}lusx¿df 

/;folgs k|ltlj|mof x'Fbf tL of}lusx¿df /x]sf k/df0f' jf c0f'x¿ 6'lStP/ gofF of}lus jf 

tTTjx¿ aG5g\ eg] o; lsl;dsf] k|ltlj|mofnfO{ aLr5]bg k|ltlj|mof elgG5 . 

 h:t}M SoflN;odjfO{sfaf]{g]6nfO{ tfk lb+bf SoflN;od sfaf]{g]6, kfgL / sfa{g8fOcS;fO8 

aG5 . Ca(HCO3)
2

∆→ CaCO3+H2O+CO2 

  CaCo3

∆→ CaO+CO2  

 2KClO3

∆→ 2KCl + 3O2 

-u_ lj:yfkg k|ltlj|mof (Displacement reaction) : kbfy{x¿df /;folgs k|ltlj|mof x'Fbf 

Pp6f kbfy{df /x]sf tTTj jf /]l8snnfO{ csf]{ kbfy{df /x]sf] tTTj jf /]l8snn] lj:yfkg 

u/L gofF kbfy{x¿ aGg] lj|mof x'G5 . o; lsl;dsf] k|ltlj|mofnfO{ lj:yfkg k|ltlj|mof 

elgG5 . of] k|ltlj|mofnfO{ lj:yflkt x'g] tTTj jf /]l8snsf cfwf/df b'O{{ efudf afFl8G5 .  

-!_ Psn lj:yfkg (Single Displacement) : tTTj / of}lusaLr /;folgs k|ltlj|mof x'Fbf 

tTTjn] of}lusdf /x]sf] csf]{ tTTjnfO{ lj:yfkg ub{5 / gofF of}lus aG5 . h:t} M lhª\s 

(Zn) / l;Ne/;fO6«]6 (AgNO3) aLr /;folgs k|ltlj|mof u/fpFbf lhª\sn] l;Ne/ 

gfO6«]6df /x]sf] l;Ne/ (Ag) tTTjnfO{ lj:yfkg ub{5 / lhª\s gfO6«]6 Zn(NO3)2 aG5 / 

l;Ne/ 5'l§G5 . 

 Zn+AgNO3→Zn�NO3�2+Ag. 

 2Na+2HCl → 2NaCl2 + H2. 

  2Al + 3H2SO4 → Al2�SO4�3 + 3H2 

-@_ bf]xf]/f] lj:yfkg k|ltlj|mof (Double displacement reaction) : k|ltlj|mof/t kbfy{x¿df 

/x]sf tTTj jf /]l8snx¿ k/:k/df lj:yflkt eO{ gofF kbfy{x¿ aGg] k|lj|mofnfO{ bf]xf]/f] 

lj:yfkg k|ltlj|mof elgG5 .  

 h:t} M AgNO
3
 + NaCl → AgCl + NaNO3  

 oxfFF Ag / Na aLr k/:k/df lj:Yflkt eO{ AgCl2 / NaNO3 ag]sf] 5 .  

-3_ cDn Iff/ k|ltlj|mof (Acid-Base reaction) : cDn (Acid) / Iff/ (Base) aLr ;Dks{ 

x'Fbf oL b'O{{ of}lusaLr /;folgs k|ltlj|mof eO{ nj0f / kfgL aG5 . of] k|ltlj|mofnfO{ cDn 

Iff/ k|ltlj|mof elgG5 . of] k|ltlj|mof x'Fbf b'a}sf] u'0f gi6 eP/ t6:y u'0f ePsf] nj0f / 
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kfgL aG5 . To;}n] o;nfO{ lg/fs/0f k|ltlj|mof (Neutralisation reaction) klg elgG5 . 

 h:t} M HCl + KOH → KCl + H2O 

 HNO3�aq� + NaOH�aq� → NaNO3�S� + H2O 

 H2SO4 + MgO → MgSO4 + H2O 

-ª_ tfkbfos / tfkzf]ifs k|ltlj|mof (Exothermic and Endothermic reaction) :    

k|ltlj|mof/t kbfy{x¿aLr /;folgs k|ltlj|mof x'g] Stddf s'g} /;folgs k|ltlj|mof x'g 

aflx/af6 tfk lbg' kb{5 eg] s'g} /;folgs k|ltlj|mof x'Fbf tfk zlSt pTkGg x'G5 . o;/L 

/;folgs k|ltlj|mof x'gsf] nflu tfk lng] jf zf]if0f ug]{ k|ltlj|mofnfO{ tfkzf]ifs 

(Endothermic) k|ltlj|mof elgG5 eg] tfk pTkGg x'g] /;folgs k|ltlj|mofnfO{ tfkbfos 

(Exothermic) k|ltlj|mof elgG5 . tfkzf]ifs k|ltlj|mofsf s]xL pbfx/0fx¿ M     

(i) 2C + H2 + tfkzlSt C2H2 -Pl;l6lng_ 

(ii) C + 2S + tfkzlSt CS2 -sfa{g8fO{;NkmfO8_ 

 tfkbfos k|ltlj|mof s]xL pbfx/0fx¿ M 

(i) C + O2 CO2 + tfkzlSt 

(ii) 2H2 + O2 2H2O + tfkzlSt 

#=% ;Gt'lnt /;folgs ;dLs/0faf6 yfxf kfOg] s'/fx¿  

DofUg]l;od / clS;hgaLr x'g] /;folgs k|ltlj|mofnfO{ lgDg lsl;dn] n]Vg'xf];\g ;lsG5 M 

  2Mg+O2

∆→ 2MgO 

 dflysf] /;folgs ;dLs/0faf6 lgDg hfgsf/L kfpg ;lsG5 – 

-s_ /;folgs k|ltlj|mofdf efu lng] / aGg] kbfy{x¿sf] gfd / c0f' ;"q . h:t} M 

DofUg]l;od / clS;hgaf6 ag]sf] kbfy{ DofUg]l;od cS;fO8 h;sf] c0f';"q MgO 

xf] . 

-v_ k|ltlj|mofdf efu lng] / aGg] k/df0f' jf c0f'x¿sf] ;ª\Vof . h:t}M b'O{{cf]6f 

DofUg]l;od tTTjsf] k/df0f' / b'O{{cf]6f clS;hgsf] k/df0f' ldln 2 cf]6f 

DofUg]l;od cS;fO8sf] c0f' aG5 .  

-u_ k|ltlj|mofdf efu lng] / aGg] kbfy{x¿sf] c0f'x¿sf] tf}nsf] cg'kft Ps x'G5 h:t} M 

DofUg]l;odsf] 48 u|fd kf/df0fljs ef/ clS;hgsf] 32 u|fd kf/df0fljs ef/;Fu 

ldn]/ 80 u|fd kf/df0fljs ef/ ePsf] DofUg]l;od cS;fO8 aG5 .  

-3_ /;folgs k|ltlj|mofsf] lsl;d . h:t} M Mg / O2 aLr x'g] /;folgs k|ltlj|mof 

;+of]hg k|ltlj|mof xf] .  
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#=^ /;folgs ;dLs/0fsf] ;Lldttf  

 /;folgs ;dLs/0fn] lgDg s'/fx¿sf] hfgsf/L lbg ;Sb}g –  

-s_ k|ltlj|mof/t / pTkflbt kbfy{x¿sf] ef}lts cj:yf .  

-v_ k|ltlj|mof/t kbfy{x¿sf] uf9fkg jf lkmSsfkg .  

-u_ /;folgs k|ltlj|mof ;'?jft tyf ;dfKt x'g] ;do .  

-3_ /;folgs k|ltlj|mofsf] b/ .  

-ª_ /;folgs k|ltlj|mof ePsf] cj:yf (Condition) . 

#=&= /;folgs k|ltlj|mof b/ 

k|lt PsfO ;dodf x'g] /;folgs kl/jt{gnfO{ /;folgs k|ltlj|mof b/ elgG5 . of] 

df]6fdf]6L¿kdf k|ltlj|mof/t kbfy{x¿df x'g] /;folgs kl/jt{gsf] ;'?jft ePkl5 gl;l4P;Ddsf] 

;dofjlwsf cfwf/df lgsfnLg5 . /;folgs k|ltlj|mof b/ kbfy{cg';f/ km/s–km/s x'G5 . s'g} 

k|ltlj|mof Hofb} l56f] x'G5 eg] s'g} lj:tf/} x'G5 . h:t} ;f]l8od kfgLdf /fVgf;fy kfgL;Fu 

k|ltlj|mof u/]/ ;f]l8od xfO8«f]cS;fO8 aG5 eg] kmnfd / clS;hgaLr la:tf/} k|ltlj|mof eP/ 

lvof aG5 .  

kbfy{df x'g] /;folgs k|ltlj|mof kbfy{x¿sf] :jefj (Nature) df klg e/ kb{5 . h:t} clt 

wgfTds ljB'tLo u'0f ePsf wft'x¿ -;d"x I sf tTTjx¿_ clt C0ffTds ljB'tLo u'0f ePsf 

tTTjx¿ -;d"x III sf tTTjx¿_ ;Fu ;Dks{ cfpgf;fy k|ltlj|mofzLn x'G5g\ . Jojxfl/s ¿kdf 

s'g} /;folgs k|ltlj|mof l56f] u/fpg' kg]{ x'G5 eg] s'g} l9nf] u/fpg' kg]{ x'G5 . kbfy{x¿sf] 

/;folgs k|ltlj|mof b/ tfkStd, kbfy{x¿sf] uf9fkg, kbfy{x¿sf] ;txL If]qkmn cflb j[l4 ePdf 

a9\5 . To:t} u/L pTk|]/sn] k|ltlj|mof b/nfO{ l9nf] jf rfF8f] ug{ d2t ub{5 . To;}n] 

cfjZostfcg';f/ oL sf/s tTTjx¿sf] k|of]u u/L /;folgs k|ltlj|mof b/nfO{ l9nf] jf rfF8f] 

u/fpg ;lsG5 .  

/;folgs k|ltlj|mofsf] b/nfO{ ljleGg tTTjx¿n] k|efj kfb{5 . s]xL tTTjx¿ o; k|sf/sf 5g\ . 

tfkStd (Temperature) : 

w]/}h;f] /;folgs k|ltlj|mofx¿ tfkStd a9]kl5 k|ltlj|mofsf] b/ klg j[l4 x'G5 . tfkStd 36fPdf 

k|ltlj|mofsf] b/ 36\5 . tfkStd a9\bf k|ltlj|mof/t kbfy{sf] c0f'x¿sf] sDkgdf j[l4 x'G5 / 

c0f'x¿ ;+of]hg, ljR5]bg / ;f6km]/ x'g] k|lj|mof klg l56f] l56f] x'G5 . h:n] ubf{ /;folgs 

k|ltlj|mofsf] b/ j[l4 x'G5 . 

rfk (Pressure): 

;fdfGotof UofF;x¿ aLrsf] /;folgs k|ltlj|mofsf] b/ rfk j[l4 ubf{ j[l4 x'G5 . s'g} s'g} 

UofF;sf] /;folgs k|ltlj|mofsf rfk j[l4 gu/Lsg ;Dej g} gx'g ;S5 . 

;txsf] If]qkmn (Surface area): 

k|ltlj|mof/t kbfy{nfO{ w"nf] cj:yfdf k|ltlj|mof u/fpFbf logLx¿sf] ;Dks{ ;tx a9\g uO{ 
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/;folgs k|ltlj|mofsf] b/sf] j[l4 x'G5 . 

pTk|]/s M 

/;folgs k|ltlj|mofdf efu gnLg] t/ /;folgs k|ltlj|mofsf] b/ 36fpg jf a9fpg ;Sg] 

kbfy{nfO{ pTk|]/0ff elgG5 . /;folgs k|ltlj|mofsf] pTk|]/s elgG5 eg] /;folgs k|ltlj|mofsf] b/ 

36fpg' kbfy{nfO{ gsf/fTds pTk|]/s elgG5 . To;}n] pTk|]/ssf] pkl:yltn] klg /;folgs 

k|ltlj|mofsf] b/ 36a6 x'g ;S5 . 

tkfO{F Fn] slt a'em\g'eof] < 
!= zAb ;dLs/0f eg]sf] s] xf] <  

@= /;folgs k|ltlj|mofsf sf/s tTTjx¿ s] s] x'g\ < 

#= k|ltlj|mof/t kbfy{x¿sf] uf9fkg a9\gfn] /;folgs k|ltlj|mof b/df s:tf] k|efj 
kb{5 < 

$= pTk|]/s eg]sf] s] xf] <  

%= s:tf] k|ltlj|mofnfO{ tfkbfos /;folgs k|ltlj|mof elgG5 < 

^= /;folgs k|ltlj|mof b/ eg]sf] s] xf] < 

&= kbfy{df x'g] k|s[ltcg';f/ /;folgs k|ltlj|mofnfO{ slt efudf afFl8G5 < 

%= cEof;  

!= /;folgs k|ltlj|mof s]nfO{ elgG5 < 

@= ;Gt'lnt /;folgs ;dLs/0f eg]sf] s] xf] <  

#= h:tf (Zn) sf 6'j|mfnfO{ sk/ ;Nkm]6sf] 3f]ndf /fVbf x'g] /;folgs k|ltlj|mofsf] 

k|sf/ n]Vg'xf];\ . pSt k|ltlj|mofsf] ;Gt'lnt /;folgs ;dLs/0f n]Vg'xf];\ .  

$= tfk / kbfy{sf] uf9fkgn] /;folgs k|ltlj|mofsf] b/df s;/L j[l4 ub{5 < 

%= /;folgs ;dLs/0faf6 k|fKt ug{ ;lsg] # cf]6f hfgsf/Lx¿ pNn]v ug'{xf];\ .  

^= lgDg zAb ;dLs/0fnfO{ ;Gt'lnt ;dLs/0fdf n]Vg'xf];\ .  

-s_ SoflN;od jfO{ sfaf]{g]6 → SoflN;od sfaf]{g]6 ± kfgL ± sfa{8fOcS;fO8 

-v_ lhª\s ± l;Ne/ gfO6«]6 → lhª\s gfO6«]6 ± l;Ne/ 

-u_ km]l/s cS;fO8 ± xfO8«f]Snf]/Ls cDn → km]l/s Snf]/fO8 ± kfgL 

&= lgDg ;dLs/0fx¿ s'g s'g k|sf/sf x'g\ n]Vg'xf];\ M 

-s_ Zn+2HCl→ZnCl2+H2 

-v_ Ca�HCO3�2→CaCO3+H2O+CO2 

-u_ MgO+2HCl→MgCl2+H2 

-3_ Fe2O3+6HCl→2FeCl3+3H2O 

*= /;folgs k|ltlj|mof b/nfO{ c;/ kfg]{ tTTjx¿ s] s] x'g < 
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^= k[i7kf]if0f 

!= k|ltlj|mof/t kbfy{x¿sf] k/df0f' jf c0f'x¿aLr ;f6km]/, ;ª\u7g jf lj36g eO{ 

gofF kbfy{x¿ aGg] k|lj|mofnfO{ /;folgs k|ltlj|mof elgG5 .  

@= /;folgs k|ltlj|mof cleJoSt ug]{ ;dLs/0fnfO{ /;folgs ;dLs/0f elgG5 .  

#= h:tf / sk/;Nkm]6aLr x'g] /;folgs k|ltlj|mofnfO{ Psn lj:yfkg k|ltlj|mof 

elgG5 . Zn+CuSO4→ZnSO4+Cu 

$= /;folgs k|ltlj|mofdf efu lng] kbfy{x¿sf] uf9fkg j[l4 ePdf k/df0f' jf 

c0f'x¿sf] aLr b"/L sd x'ghfG5 h;n] ubf{ k/df0f' jf c0f'x¿ l56f] ;Dks{df 

cfpF5g\ / /;fogls k|ltlj|mof l56f] x'ghfG5 .  

%= /;folgs k|ltlj|mofdfaf6 lgDg hfgsf/L k|fKt x'G5 M 

-s_ k|ltlj|mofdf efu lng] / aGg] kbfy{x¿sf] gfd / cf0fljs ;"q . 

 -v_ k|ltlj|mofdf efu lng] / aGg] k/df0f'sf] ;ª\Vof . 

 -u_ k|ltlj|mofdf efu lng] / aGg] kbfy{x¿sf] c0f'x¿sf] tf}nsf] cg'kft . 

^= -s_ Ca�HCO3�2⟶CaCO3+H2O+CO2 

-v_ Zn+AgNO3→ZnNO3+Ag 

-u_ Fe2O3+6HCl⟶2Fecl3+3H2O 

&= -s_ Psn lj:yfkg k|ltlj|mof  

-v_ ljR5]bg k|ltlj|mof  

-u_ cDn Iff/ k|ltlj|mof 

-3_ bf]xf]/f] lj:yfkg k|ltlj|mof  

*= /;folgs k|ltlj|mof b/nfO{ k|efj kfg]{ tTTjx¿ tfkStd, rfk, ;txsf] If]qkmn, 

pTk|]/s cflb x'g .  

&= ;f/f+z  

!= tTTj tyf of}lussf] aLrdf /;folgs k|ltlj|mof x'Fbf pSt sfo{df efu lng] / 

lgdf{0f x'g] tTTj tyf of}lusx¿nfO{ zAbåf/f hgfOg] ;dLs/0fnfO{ zAb ;dLs/0f 

elgG5 . 

@= tfk, k|sfz, ljB't, kbfy{sf] uf9fkg, 3f]n, rfk / pTk|]/s /;folgs k|ltlj|mofsf 

sf/s tTTjx¿ x'g\ .  

#= k|ltlj|mof/t kbfy{x¿sf] k/df0f' jf c0f'x¿aLr uf9fkg a9\gfn] /;folgs k|lj|mofsf] 

b/ j[l4 x'G5 . 

$= /;folgs k|ltlj|mofdf cfk"m efu gnLOsg /;folgs k|ltlj|mofsf] b/ 36a9 ug]{ 

tTTj tyf kbfy{nfO{ pTk|]/s elgG5 . 



103 

%= /;folgs k|ltlj|mof x'Fbf tfk pTkGg x'G5 eg] o:tf] /;folgs k|ltlj|mofnfO{ tfk 

k|bfos elgG5 . 

^= Ps PsfO ;dodf k|ltlj|mof/t kbfy{x¿aLr ;DkGg x'g] /;folgs k|ltlj|mofnfO{ 

kbfy{x¿sf] /;folgs k|ltlj|mof b/ elgG5 .  

&= /;folgs k|ltlj|mofnfO{ kbfy{x¿df x'g] k|ltlj|mofsf] k|s[ltcg';f/ d'Vo $ efudf 

afF8\g ;lsG5 . 

s]lx dxTTjk"0f{ /;fogx¿sf] /;folgs gfd, ;"q / Jofkfl/s gfd M 

St=

;+ 

/;folgs gfd 

-g]kfnLdf_ 

cª\u|]hL gfd ;"q Jofkfl/s gfd 

1= sk/ ;Nkm]6 -k]G6fxfO8«]6]8_ Pentahydrated 

copper sulphate 

CuSO4.5H2O lgnf]t'yf] (Blue vitriol) 

2= ;Nkm'l/s cDn Sulphuric acid H2SO4 t]hfa jf cOn ckm 

le6«Lcn (Oil of vitrial) 

3= ;f]l8od xfO8«f]S;fO8 

-8]sfxfO8«]6]8_ 

Decahydrated 

Sodium Carbonate 

Na2CO3.10H2O n'ufw'g] ;f]8f (Washing 

soda) 

4= SoflN;od sfaf]{g]6 Calcium 

Carbonate 

CaCO3 r'g9'ª\uf jf dfj{n 
(Limestone) 

5= km]l/s cS;fO{8  

-6«fOxfFO8]«6]8_ 

Trihydrated Ferric 

Oxide 

Fe2O3.3H2O lvof (Rust) 

6= ;f]l8od Snf]/fO8 Sodium Chloride NaCl vfg]g'g jf /s ;N6 
(Common salt) 

7= ;f]l8od xfO8«f]S;fO8 Sodium hydroxide NaOH sfl:6s ;f]8f 

8= ;f]l8od afO{sfaf]{g]6 Sodium 

bicarbonate 

NaHCO3 a]lsª ;f]8f jf 

vfg];f]8f 

9= ;f]l8od yfof];Nkm]6 Sodium thiosulfate Na2S2O3 xfOkf] (Hypo) 

10= Pdf]lgod xfO8«f]S;fO8 Ammonium 

hydroxide 

NH4OH Pdf]lgof 3f]n 
(Ammonia water) 

11= PNd'lgod cS;fO8 Aluminium axide Al2O3 PNo'ldgf 

12= ldy]g Methane CH4 dfz{UofF; 

13= km]/f];f]–km]l/s cS;fO8 Ferroso-Ferric 

oxide 

Fe3O4 DofUg]6fO6 jf nf]8:6f]g 
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14= So'lk|s cS;fO8 Cupric oxide CuO ANofs cS;fO8 ckm 

sk/ 

15= km]l/s cS;fO8 Ferric oxide Fe2O3 x]df6fO6 

16= PNd'lgod cS;fO8  

-8fOxfFO8«]6]8_ 

Dihydrated 

Aluminium oxide 

Al2O3.2H2O aS;fO6 

17= SoflN;od ;Nkm]6  

-8fOxfFO8«]6]8_ 

Dihydrated 

calcium sulfate 

CaSO4.2H2O lhK;d 

18= l;lnsg 8fO{cS;fO8 Silicon dioxide SiO2 l;nLsf 

19= ;f]l8od gfO6«]6 Sodium Nitrate NaNO3 lrn] ;fN6 lk6/ 

20= kf]6fl;od Snf]/fO8 Potasium Chloride KCl Do'/]6 ckm kf]6f; 
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kf7 M ( 

cDn, Iff/, nj0f (Acid, Base & Salt) 
!= kl/ro  

xfdLn] b}lgs Jojxf/df /;folgs kbfy{x¿sf] k|of]u ljleGg j:t'x¿sf gfdn] k|ToIf jf ck|ToIf 

¿kdf ul//x]sf x'G5f}+ . logLx¿ km/s km/s :jfb / u'0fsf x'G5g\ . :jfb / u'0fcg';f/ 

logLx¿sf] pkof]u ePsf] kfOG5 . oL dWo] s'g} lk/f, s'g} cldnf, s'g} g'lgnf, s'g} u'lnof x'G5g\ 

eg] sf]xL 6/f{ x'G5g\ . g'g, r'g, ;fa'g, sfutL, uf]ne]+8f, cdnf, ;'Gtnf, :ofp, crf/, ;j{t, 

lrgL, t]hfj, gnLf]t'yf], vfg];f]8f, b"w, bxL, dxL, leg]u/, £o', cf}iflw, /;folgs dn cflb 

dflg;sf b}lgs hLjgdf af/Daf/ k|of]u eO/xg] j:t' x'g\ . 

/;fog zf:q (Chemistry) df ljleGg u'0f ePsf /;folgs of}lusx¿nfO{ d'Vo¿kdf cDn, Iff/ 

/ nj0f u/L tLg ;d"xdf juL{s/0f u/L rrf{ ul/G5 . h:tf] ls cdnf, ;'Gtnf, crf/, uf]ne]+8f, 

sfutL / ;j{tx¿ cDno'St j:t' x'g\ . v]tLkftLdf k|of]u x'g] k|foh;f] dnx¿, k|foM cf}iflwx¿ / 

vfg] g'g nj0f of}lus x'g\ . To;} u/L, Uofl:6«ssf] cf}iflw (Anti acid), r'g, ;fa'gx¿ Iff/o'St 

j:t' x'g\ . cDn, Iff/ / nj0fdWo] sltko s8f / xflgsf/s klg x'G5 . To;}n] logLx¿ af/]sf] 

1fg xfdL ;a}nfO{ cfjZos 5 . logLx¿ af/]sf] j}1flgs ljZn]if0f / dxTTj af/] JofVof 

Boyles, Lavosier, Davyliebeg, Gaylussac, Arrhenious, Bronsted, Lewis cflb 

/;fogzf:qLx¿n] u/]sf 5g\ .  

@= p2]Zo 

o; PsfOsf] cWoogkl5 tkfO{FFx¿ lgDg sfo{x¿ ug{ ;Ifd x'g'x'g]5 M 

-s_ cDn, Iff/ / nj0fsf] kl/efiff lbg / n]Vg, 

-v_ cDn, Iff/ / nj0fsf ;fdfGo u'0fx¿ j0f{g ug{, 

-u_ ;fdfGo cDn, Iff/ / nj0fx¿sf gfd eGg / n]Vg, 

-3_ b}lgs hLjgdf k|of]udf cfpg] cDn, Iff/ / nj0fsf gfd atfpg, 

-ª_ Iff/ / cNsfnLdf km/s 5'6\ofpg, 

-r_ b}lgs hLjgdf cDn, Iff/ / nj0fx¿sf] pkof]u af/] a0f{g ug{, 

-5_ s8f / g/d cDnsf] kl/efiff / pbfx/0f lbg, 

-h_ cDn / Iff/aLrdf x'g] ;fdfGo lg/fs/0f k|ltlj|mof pbfx/0f lbO{ j0f{g ug{, 

-em_ nj0f agfpg] ljleGg tl/sfx¿ n]Vg, 

-`_ ;"rs (Indicator) kbfy{sf] kl/efiff / k|of]u j0f{g ug{ .  

#= ljifoj:t' M 

k|fª\ufl/s tyf ck|fª\ufl/s of}lusx¿nfO{ ltgLx¿sf] u'0fsf] cfwf/df cDn (Acid), Iff/ (Base) 

/ nj0f (Salt) df juL{s/0f ug{ ;lsG5 . o:tf of}lusx¿ k/fk"j{sfn b]lvg} dfgj ;Eotf;Fu 



106 lj1fg 

s'g} g s'g} ¿kdf hf]l8Psf] kfOG5 . sltko oL of}lusx¿ dfgj hLjgsf nflu j/bfg ;fljt 

ePsf 5g\ eg] sltko dfgj ;Eotfsf] ljsf;sf] ;d:ofsf] ¿kdf klg b]vfk/]sf 5g\\ . jt{dfg 

ljZjdf b]vfk/]sf cDnLo jiff{ (Acid rain) o:t} ;d:ofsf] ¿kdf lng ;lsG5 . cDnLo jiff{n] 

Psflt/ dfgj ;Eotfsf] w/f]x/sf] ¿kdf lrlgg] ljleGg d7dlGb/x¿ lvOFb} uO{ cfˆgf] df}lns 

¿k ;dfKt x'Fb}5 eg] sltko hLjx¿sf] hLjgdf gsf/fTds k|efj kf/L jftfj/0fLo ;Gt'ngdf 

c;/ kb}{ uPsf] b]lvG5 . o; kf7df /;fog zf:qdf k|of]udf cfO/xg] cDn, Iff/ / nj0fx¿sf] 

af/]df rrf{ ul/g]5 .  

#=! cDnx¿ (Acids) 

cDn zAb Nofl6g efiffsf] 'Acidus' eGg] zAbaf6 k|fb'ef{j ePsf] dflgG5 . h;n] cldnf] eGg] 

cy{ a'emfpF5 . o; ;d"xdf kg]{ of}lusx¿sf] :jfb cldnf] x'G5, t;y{ ;fwf/0f cy{df cldnf] 

:jfb ePsf of}lusx¿ nfO{ cDn elgG5 . xfdLn] vfg] ljleGg j:t'x¿ h:t} sfult, uf]ne]+8f, 

:ofp, cdnf, bxL cflbsf] :jfb cldnf] x'G5 . To;}n] o:tf j:t'x¿df cDn kfOG5 . cDnx¿sf] 

/;folgs agfj6df xfO8«f]hg tTTj clgjfo{ ¿kdf /x]sf] x'G5 . o:tf /;fogx¿ kfgLdf 3'Nbf 

xfO8«f]hg cfof]g (H
+
) lbG5g\ . To;}n] æcDnÆ eg]sf] To:tf of}lus tyf /;fogx¿ x'g\ h;n] 

kfgLdf 3'Nbf xfO8«f]hg cfof]g (H
+
) lbG5g\ . xfO8«f]Snf]l/s cDn (HCl), gfOl6«s cDn 

(HNO3), Pl;l6s cDn, NofS6Ls cDn o;sf s]xL pbfx/0fx¿ x'g\ .  

k|fª\ufl/s / ck|fª\ufl/s cDn M cDnx¿nfO{ ;|f]tsf cfwf/df k|fª\ufl/s / ck|fª\ufl/s u/L b'O{{ 

k|sf/df ljefhg ul/G5 .  

P;]l6s 6f6f{l/s, ;fOl6«s, :6]l/s, cShflns, kmld{s, NoflS6s cDn h:tf hLjhGt'x¿af6 k|fKt 

x'g] cDnnfO{ k|fª\ufl/s cDn (Organic acid) elgG5 . csf]{lt/, xfO8«f]Snf]l/s, gfOl6«s, 

;Nˆo'l/s, sfa{lgs cDn h:tf k|of]uzfnfdf agfOg] tyf vfgLaf6 k|fKt x'g] cDnx¿nfO{ 

ck|fª\ufl/s cDn (Inorganic or mineral acids) elgG5 . 

s8f / g/d cDn M cfof]lgsLs/0fsf b[li6sf]0fn] /;fog zf:qdf cDnx¿nfO{ s8fkgsf 

cfwf/df s8f (strong) / g/d (weak) cDn u/L b'O{{ k|sf/df ljefhg ul/Psf] 5 .  

xfO8«f]Snf]l/s, gfOl6«s, ;Nkm'l/s cDnh:tf kfgLdf k"0f{ ¿kdf 6'lStP/ w]/} dfqfdf xfO8«f]hg 

cfof]g (H
+
) lbg] cDnx¿nfO{ s8f cDn (Strong acid) elgG5 . csf]{lt/, sfa{lgs P;]l6s, 

cShflns, kmld{s cDnh:tf kfgLdf cf+lzs dfqfdf 6'lStP/ sd dfqfdf xfO8«f]hg cfof]g (H+
) 

lbg] cDnx¿nfO{ sdhf]/ jf g/d cDn (Weak acid) elgG5 . 

cDnx¿sf ;fwf/0f u'0fx¿ 

(General Characters of acids) 

-s_ cDnx¿ k|fo cldnf] :jfb ePsf tyf s8f x'G5g\ . t/ s'g} cDnx¿ kf]Ng] / xflgsf/s 

x'g] x'gfn] l;wf 5'g] tyf :jfb lng' x'Fb}g . logn] 5fnf tyf sk8fdf k/]df Kjfn kg{ 
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;S5g\ .  

-v_ cDnx¿n] gnLf] ln6d; -;"rs_ nfO{ /ftf] kf5{g\ .  

-u_ logLx¿n] kfgLdf 3'n]/ xfO8«f]hg cfof]g (H+
) lbG5g\ .  

(i) HCl�aq�⇌ H++Cl
- 

(ii) H2SO4�aq�⇌ H++SO4
- 

(iii) CH3COOH�aq�⇌ CH3COO
-
+H+ 

(iv) HCOOH�aq�⇌ HCOO
-
+H+ 

(v) HNO3�aq�⇌ H++NO3
- 

-3_ cDnn] ;lSto wft';Fu k|ltlj|mof u/L xfO8«f]hg UofF; lbG5 / wft'nfO{ lvofpF5 . of] 

k|ltlj|mofn] cDndf xfO8«f]hgx¿ x'G5 eGg] k|dfl0ft u5{ . h:t} M  

(i) Zn+H2SO4→ ZnSO4+H2↑ 

(ii) Mg+H2SO4→ MgSO4+H2↑ 

(iii) Fe+2HCl→ FeCl2+H2↑ 

o;n] ubf{ cDnLo jiff{sf sf/0f wft'sf 5fgfx¿ lvOG5g\ .  

-ª_ cDnx¿n] wft'sf sfaf]{g]6 / afOsfaf]{g]6x¿;Fu k|ltlj|mof ubf{ nj0f, kfgL / 

sfa{g8fOcS;fO8 UofF; agfpF5g\ . h:t} M 

(i) CaCO3+2HCl→CaCl2+H2O+CO2↑ 

(ii) 2NaHCO3+H2SO4→Na2SO4+H2O+2CO2↑ 

(iii) Mg(HCO3)+2HCl→MgCl
2
+2H2O+2CO2↑ 

(v) Na2CO3+2HCl→2NaCl+H2O+CO2↑ 

-r_ cDnn] Iff/;Fu k|ltlj|mof u/L nj0f / kfgL lbG5g\ . o:tf] k|ltlj|mofnfO{ lg/fs/0f 

(Neutralization) elgG5 . h:t} M 

(i) HCl+NaOH →NaCl+H2O 

(ii) H2SO4+2KOH→K2SO4+2H2O 

(iii) CH3COOH+NaOH→CH3COONa+H2O 

b}lgs hLjgdf cDnLo kbfy{ / ltgdf x'g] cDnx¿ M 
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St=;+= kbfy{ kfOg] cDn 

!= 
@= 
#= 
$= 
%= 
^= 
&= 
*= 
(= 
!)= 
!!= 
!@= 
!#= 

sfutL 
cdnf 
uf]ne]+8f 
bxL÷cldnf] b"w 
leg]u/ 
Uofl:6«s /; -cfdf;o_ 
rl/cldnf] 
ef]u6] 
;f]8fkfgL÷sf]sfk]o 
df;'sf] af];f] 
lk;fa 
sdLnf 
lkmgn 

;fOl6«s cDn 
P:sle{s cDn 
;fOl6«s cDn 
NoflS6s cDn 
P;]l6s cDn 
xfO8«f]Sn]l/s cDn 
cShflns cDn 
6f6f{l/s cDn 
sfaf]{lgs cDn 
l:6ol/s cDn 
o'l/s cDn 
kmld{s cDn 
sfaf]{lns cDn 

/;folgs cDn of}lusx¿ tyf ltgsf] pkof]u M 

k|of]uzfnfdf afx]s klg cDnx¿ ljleGg sfddf k|of]udf cfpF5g\ h'g o;k|sf/ 5g\ M 

St=;+= cDnsf] gfd cDnsf] ;"q pSt cDnsf] pkof]u 

!= gfOl6«s cDn HNO3 w'k, lj:kmf]6s, dn, cf}iflw cflbsf] 
cf}Bf]lus pTkfbgdf . 

@= xfO8«f]Snf]l/s 
cDn 

HCl z/L/df aGg]n] cfdfzodf vfgf kfrg 
u/fpF5, /ª / cGo /;fogsf] 
pTkfbgdf . 

#= ;Nk'ml/s 
cDn 

H2SO4 dn, cGo cDnx¿, lj:kmf]6s / 
cf}iflwx¿sf] pTkfbgdf . 

$= sfaf]{lgs 
cDn 

H2CO3 sf]sfk]o tyf ;f]8fkfgL pTkfbgdf . 

%= P;]l6s cDn CH3COOH crf/x¿ tyf cGo kfs kbfy{df . 

^= kmld{s cDn HCOOH 5fnf k|zf]wg /a/ tyf s[lqd /]zdsf] 
pTkfbgdf . 

&= l:6ol/s cDn CH3(CH2)16COOH ;fa'g pTkfbgdf . 
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tkfO{F Fn] slt a'em\g'eof] < 
!= s:tf kbfy{x¿nfO{ cDn elgG5 < o;sf s'g} rf/ pbfx/0f lbg'xf];\ .  

@= s8f / g/d cDndf kfOg] b'O{{ leGgtf lbg'xf];\ .  

#= k|of]uzfnfdf a/fa/ k|of]udf cfO/xg] s'g} kfFr cDnsf] gfd / ;"q n]Vg'xf];\ .  

$= PNd'lgod wft' / xfO8«f]Snf]l/s cDnaLrsf] /;folgs k|ltlj|mof zAb ;dLs/0f / 
;Gt'lnt ;dLs/0f ;ª\s]tdf ;d]t lbg'xf];\ .  

%= xfd|f] 3/df s'g s'g cDn s;/L pkof]u ul/Psf x'G5g\ < pbfx/0f lbg'xf];\ . 

^= s8f / g/d cDnsf b'O{{ b'O{{cf]6f gfd / ;"q n]Vg'xf];\ .  

&= wft'x¿ ;kmf ug{ s'g /;fog k|of]u ul/G5 < lsg < 

*= dflg;sf] cfdfzodf pTkGg x'g] cDn s'g xf] < o;n] PG6fPl;8df ePsf] 
PNd'lgod xfO8«f]S;fO8;Fu s:tf] k|ltlj|mof u5{ b]vfpg'xf];\ .  

(= h}ljs -k|fª\ufl/s_ / ch}ljs -vlgh_ cDndf leGgtf n]Vg'xf];\ . s'g} @÷@ cf]6f 
pbfx/0f ;d]t lbg'xf];\ .  

!)= b}lgs hLjgdf ;Dks{df cfO/xg] s'g} $ cDnLo kbfy{sf] gfd n]Vg'xf];\ . 

#=@= Iff/x¿ (Bases) – ;fdfGotof Iff/x¿sf] :jfb 6/f]{ x'G5 . logLx¿sf] /;folgs agfj6 

wft'sf cS;fO8 jf xfO8«f] cS;fO8af6 ag]sf x'G5g\ . To;}n] wft'sf cS;fO8 tyf 

xfO8«f]cS;fO8 of}lusx¿nfO{ Iff/ elgG5 . SoflN;od cS;fO8 (CaO), ;f]l8od 

xfO8«f]cS;fO8 (NaOH), ;f]l8od cS;fO8 Na2O) cflb Iff/sf s]xL pbfx/0fx¿ x'g\ .  

 Iff/x¿dWo] s]xL Iff/x¿ kfgLdf 3'n]/ xfO8«f]cS;fO8 cfof]g (OH
–
) lbG5g\ eg] s]xL 

kfgLdf 3'Nb}gg\ . kfgLdf 3'Ng] Iff/x¿nfO{ cNsfnL (Alkali) elgG5 . To;}n] æ;a} 

cNsfnLx¿ Iff/ x'g\ eg] ;a} Iff/x¿ cNsfln xf]Ogg\ .Æ 

vfg];f]8f, 6'yk]i6 ;]tf] v/fgL, n'ufw'g] ;f]8f, Uofl:6«sdf vfg] PG6fPl;8 cf}iflw, sfl:6s ;f]8f, 

sfl:6s kf]6f; cflb Iff/Lo kbfy{ x'g\ . cNsfnLx¿ kfgLdf 3'Nbf kfgLdf xfO8«f]S;fO8 cfof]g 

(OH
–
) lbG5g\ . kfgLdf 3'Nbf ;lhn} 3'n]/ w]/} dfqfdf OH

– cfof]g lbg] cNsfnLx¿nfO{ s8f 

cNsfnL elgG5 eg] kfgLdf sd 3'n]/ sd dfqfdf OH
– lbg] cNsfnLx¿nfO{ g/d cNsfnL 

elgG5 . h:t}M Pdf]lgod (NH4), ;f]l8od cS;fO8 (Na2O), kf]6fl;od cS;fO8 (K2O), 

SoflN;od cS;fO8 (CaO), DofUg]l;od cS;fO8 (MgO), sk/ cS;fO8 (Cuo), cfO/g 

cS;fO8 (FeO), ds{/L cS;fO8 (HgO) OTofbL Iff/sf pbfx/0fx¿ x'g\ eg] ;f]l8od 

xfO8«f]cS;fO8 (NaOH), kf]6fl;od xfO8«f]cS;fO8 (KOH), SoflN;od xfO8«f]cS;fO8 

[Ca(OH)2], Pdf]lgod xfO8«f]cS;fO8 (NH4OH), DofUg]l;od xfO8«f]cS;fO8 [Mg(OH)2] 

OTofbL cNsfnLsf pbfx/0f x'g\ . logLx¿dWo] ;f]l8od xfO8«f]cS;fO8 (NaOH), kf]6fl;od 

xfO8«f]cS;fO8 [KOH) / j]l/od xfO8«f]cS;fO8 [Ba(OH)2] s8f cNsfnL x'g\ .  

c/jL efiffdf Al-quili eGgfn] la?jfsf] v/fgL eGg] a'emfpF5 . To;}n] bfp/f / cGo j:t' afn]/ 
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ag]sf] ;]tf] v/fgLdf Iff/ x'g] ub{5 .  

Iff/sf ;fwf/0f u'0fx¿ (General Characters of Bases)  

-s_ Iff/x¿ k|fo lttf], 6/f]{ :jfbsf x'G5g\ . t/ logLx¿ k|fo s8f / ljiffn' x'g] x'gfn] l;w}F 5'g] 

tyf :jfb lng] sbflk ug'{ x'Fb}g .  

-v_ kfgLdf 3'ngzLn Iff/ -cNsfnL_ x¿n] /ftf] ln6d;nfO{ gnLf] /ª\udf kl/jt{g u5{g\ . 

h:t} M (i)  Na2O+H2O→2NaOH(aq) 

(ii) K2O+H2O→2KOH(aq) 

-u_ kfgLdf 3'Ng] Iff/ -cNsfnL_ x¿n] kfgLdf 3'n]/ xfO8«f]S;fO8 cfof]g (OH
–
) lbG5g\ . h:t} 

M (i) NaOH�aq�⇌Na++OH
-
 

(ii) KOH�aq� ⇌ k
+
+ OH

-
 

(iii) Ca�OH�2�aq� ⇌ Ca
++

+2OH
-
 

(iv) Mg(OH)
2
�aq� ⇌ Mg++2OH

-
  

(v) Al(OH)
2
�aq� ⇌ Al

+++
+3OH

-
 

(vi) NH4OH(aq)⇌NH4(aq)+OH
-
 

-3_ Iff/ / cDnaLrsf] k|ltlj|mof x'Fbf nj0f / kfgL aG5 . o:tf] /;folgs k|ltlj|mofnfO{ 

lg/fs/0f elgG5 . h:t} M 

(i) Mg(OH)
2
+2HCl⟶ MgCl 2+2H2O  

(ii) 2KOH+H2SO4⟶ K2SO4+2H2O 

(iii) NH4OH+HCl ⟶ NH4Cl+H2O 

(iv) Ca(OH)
2
+2NHO3⟶ Ca(NO3)

2
+2H2O 

(v) NaOH+CH3COOH⟶ CH3COONa+H2O 

(vi) KOH+HCOOH⟶ HCOOK+H2O 

-ª_ ;f]l8od tyf kf]6fl;odsf xfO8«f]S;fO8 s8f x'g] x'gfn] t]n, £o', lu|h, df]lanh:tf 

kfgLdf g3'Ng] kbfy{nfO{ klg 3'nfpg ;Sg] x'gfn] logLx¿af6 n'uf w'g] ;fa'g agfOG5 .  

-r_ s8f cNsfnLsf] 3f]nn] xfjfaf6 sfa{g8fOcS;fO8 UofF; ;f];]/ ;DaGwLt sfaf]{g]6 

aGb5g\ . h:t} M 

(i) 2NaOH�aq�+CO2⟶Na2CO3+H2O   
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(ii) 2KOH�aq�+CO2⟶K2CO3+H2O 

(iii) Ca(OH)
2
+CO2⟶CaCO3+H2O 

(iv) Mg(OH)
2
+CO2⟶MgCO

3
+H2O 

b}lgs Jojxf/df k|of]u eO/xg] s]xL Iff/x¿ 

k|of]uzfnfdf afx]s Jojxfl/s hLjgdf klg ljleGg Iff/x¿ k|of]udf cfpF5g\ . tLdWo] s]xL 

o;k|sf/ 5g\ – 

St=;+=    Iff/sf] gfd    Iff/sf] ;"q    Iff/sf] pkof]u 

!= SoflN;od cS;fO8 -lSjs nfOd 
cyjf r'g_ 

CaO l;d]G6 tyf s[lif r'g pTkfbg 
ug{ . 

@= DofUg]l;od xfO8«f]S;fO8 -ldNs ckm 
DofUg]l;od_ 

Mg (OH)2 k]6df HCl cDn a9\bf 
Antacid sf] ¿kdf . 

#= PNd'lgod xfO8«f]S;fO8 Al (OH)3 k]6df HCl cDn a9\bf 
Antacid sf] ¿kdf . 

$= ;f]l8od xfO8«f]S;fO8 -sfl:6s ;f]8f NaOH ;fa'g tyf sfuh pTkfbgdf . 

%= kf]6fl;od xfO8«f]S;fO8 -sfl:6s 
kf]6f;_ 

KOH g/d ;fa'g pTkfbg ug{ . 

^= SoflN;od xfO8«f]S;fO8 -r'gkfgL 
cyjf ldNs ckm nfOd_ 

Ca(OH)2 lAnlrª kfp8/ pTkfbgdf tyf 
s8f kfgnLfO{ g/d agfpg . 

&= Pdf]lgod xfO8«f]S;fO8 -Pdf]lgof 
jf6/_ 

NH4OH Knfli6s /ª\u tyf /;folgs 
dnx¿sf] cf}Bf]lus pTkfbg 
ug{ . 

 
tkfO{F“n] slt a'em\g'eof] < 

!!= Iff/ eg]sf] s] xf] < ;f]l8od xfO8«f]S;fO8 kfgLdf 3'nfpFbf aGg] cfof]g 
b]vfpg'xf];\ .  

!@= kfgnLfO{ lsg cDn / Iff/ b'a} dflgG5 < 

!#= r'gkfgLdf xfO8«f]Snf]l/s cDn /fVbf s] s] aG5 < ;dLs/0f;lxt b]vfpg'xf];\ .  

!$= æ;a} cNsfnL Iff/ x'g\ t/ ;a} Iff/ cNsfnL xf]Ogg\ .Æ pbfx/0f lbO{ k'li6 
ug'{xf];\ .  

!%= g/d / s8f cNsfnLdf b'O{{ leGgtf lbO{ @÷@ cf]6f pbfx/0f n]Vg'xf];\ .  

!^= sdLnf]n] lrNbf jf l;:g'n] kf]Nbf Iff/Lo u'0f ePsf] vfg] ;f]8f nufOG5, lsg < 
#=#= nj0f (Salt) 

cDn / Iff/ Ps cfk;df x]bf{ sl/a ljkl/t ljz]iftf ePsf b'O{{ vfnsf /;folgs kbfy{x¿ x'g\ . 
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oL b'O{{sf] aLrdf /;folgs k|ltlj|mof x'Fbf g t cDnsf] g t Iff/sf] u'0f ePsf] t/ t];|f] k|sf/sf] 

t6:y (Neutral) /;fog aGb5 . o;/L ag]sf t6:y of}lus nj0fdf kb{5g\ .  

cDnsf] xfO8«f]hgnfO{ Iff/af6 cfPsf] jf :jtGq wft'n] k"0f{ jf cf+lzs ¿kdf lj:yflkt u/L aGg] 

of}lusnfO{ nj0f (Salt) elgG5 . nj0fx¿ ;fdfGo tyf t6:y (Neutral) x'G5g\ / cDn / 

Iff/aLrsf] /;folgs k|ltlj|mofaf6 aG5g\ . oBlk logLx¿nfO{ klg u'0fsf cfwf/df lgDgnLlvt 

tLg k|sf/df ljefhg ul/Psf] 5 – 

-s_ t6:y nj0f (Neutral Salts) : logLx¿n] kfgLsf] 3f]ndf t6:y u'0f b]vfpF5g\ . h:t} M 

NaCl, KCl, KNO3, NaNO3, CaCl2 OToflb 
-v_ Iff/Lo nj0f (Basic Salts) : logLx¿n] kfgLsf] 3f]ndf Iff/Lo u'0f b]vfpF5g\ . h:t} M 

NaCO3n] kfgLdf NaOH agfpF5 eg] CuCo3.Cu (OH)2, ZnCo3.3Zn(OH)2 h:tf 

of}lusdf OH
– cfof]g ePsf]n] Iff/Lo nj0f x'g\ .  

-u_ cDnLo nj0f (Acidic Salts) : logLx¿n] kfgLsf] 3f]ndf cDnLo u'0f b]vfpF5g\ . h:t} M 

CuSO4, ZnSO4, FeCl3, , SnCl2h:tf nj0f;Fu H
+ cfof]g ePsf]n] cDnLo x'G5g\ .  

nj0fsf ;fwf/0f u'0fx¿ (General Characters of Salts)  

-s_ nj0fx¿ 7f]; cj:yfdf x'g] of}lus x'g\ .  

-v_ logLx¿ k|fo bfg]bf/ dl0fe (Crystal) sf] ¿kdf x'G5g\ . sltko nj0fn] kfgLsf] c0f' 

lnP/ dl0fe agfpF5g\ .  

-u_ nj0fx¿sf] kUng] / pDng] tfkStd k|fo pRr x'G5 . 

-3_ k|foh;f] nj0fx¿ kfgLdf 3'ngzLn x'G5g\ . kfgLdf 3'Nbf cfof]g cyf{t /]l8sndf 

5'l§G5g\ h;n] ubf{ 3f]ndf ljB't k|jfx u5{g\ . Iff/af6 cfPsf] /]l8snnfO{ Iff/Lo / 

cDnaf6 cfPsf]nfO{ cDnLo /]l8sn elgG5 . h:t}M vfg]g'g NaCl kfgLdf 3'Nbf cDnLo / 

Iff/Lo /]l8sn agfpF5 .  

 NaCl�aq�                                               Na+          +          Cl
-
 

 (Sodium Chloride)             (Sodium ion) + (Chloride ion) 

-ª_ vfg]g'g (NaCl) sf] :jfb g'lgnf] x'G5, s'g} nj0fx¿ :jfbxLg x'G5g\ eg] w]/}h;f] nj0f 

tLtf / ljiffn' klg x'G5g\ . To;}n] nj0f yfxf geO{ rfVg' x'Fb}g .  

-r_ ;a} gfO6«]6 / afOsfaf]{g]6 nj0f, ;f]l8od, kf]6fl;od / Pdf]lgodsf ;a} nj0f, Ag / Pb 

afx]s Snf]/fO8 nj0f Pb / Ba sf afx]s ;Nkm]6 nj0fx¿ kfgLdf 3'ngzLn x'G5g\ . 

t6:y cDnsf] 3f]nn] ln6d;sf] /ª\u kl/jt{g ub}{g .  

-5_ nj0f agfpg] cDn / Iff/cg';f/ s8f cDn / s8f Iff/ tyf g/d cDn / g/d Iff/af6 

aGg] nj0f t6:y (Neutral), s8f cDn / g/d Iff/af6 aGg] nj0f cDnLo (Acidic) tyf 
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s8f Iff/ / g/d cDnaf6 aGg] nj0f Iff/Lo (Basic) x'G5g\ .  

nj0f agfpg] tl/sfx¿ 

tn n]lvPsf] ljlwaf6 nj0fx¿ agfpg ;lsG5 M– 

-s_ wft' / cDnaLrsf] k|ltlj|mofaf6, h:t} M 

(i) Zn+ H2SO4⟶Zn SO4 +H2 

(ii) Mg+ H2SO4⟶Mg SO4 +H2 

(iii) Ca+ 2HNO3⟶Ca( NO3)
2

+H2 

-v_ tTTjx¿sf] l;wf ;+of]hgaf6 M 

(i) 2Na+Cl2
∆→ 2NaCl  

(ii) 2K+Br2

∆→ 2KBr 

(iii) 2Fe+ 3Cl2
∆→2FeCl3 

(iv) Fe+S
∆→  FeS 

-u_ Iff/ / cDnsf] /;folgs k|ltlj|mofaf6 M h:t} M 

(i) CuO+ H2SO4⟶Cu SO4 +H2O 

(ii) NaOH+HCl⟶NaCl +H2O 

(iii) Fe2O3+ 6HCl⟶2Fe Cl3 +3H2O 

(iv) NH4OH+HCOOH⟶HCOONH4 +H2O 

(v) KOH+HNO3⟶KHO3+H2O 

-3_ cDnsf] sfaf]{g]6;“u k|ltlj|mofaf6, h:t} M 

(i) Na2CO3+2HCl⟶ 2NaCl+H2O + CO� 

(ii) CaCO3+H2⟶ CaSO4+H2O +CO2 

-ª_ lj:yfkg k|ltlj|mofaf6 M h:t} M  

(i) Pb�NO3�2+2HCl⟶ PbCl2+2HNO3 

(ii) CaCl2+�NH4�2CO3⟶ 2NH4Cl +CaCO3 

(iii) Zn+CuSO4⟶ Cu+ZnSO4 

b}lgs hLjgdf pkof]uL s]xL nj0fx¿ M– 

:s'n, sn]h tyf lj1fg k|ljlw;Fu ;DaGwLt k|of]uzfnfdf ljleGg nj0fx¿ k|of]u eO/x]sf 

x'G5g\ . Tof] afx]s cGo sfdx¿df klg nj0fx¿sf] pkof]u x'G5 h'g o;k|sf/ 5g\ – 
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J|m=;= nj0f ;"q ;fdfGo 
gfd 

pkof]u 3'ngzLntfdf 

!= ;f]l8od 
Snf]/fO8 

NaCl vfg]g'g :jfbsf nflu vfg] 
s'/fx¿df . 

kfgLdf 
3'ngzLn 

@= sk/ ;Nkm]6 CuSO4.5H2O gnLf]t'yf] hLjgfzs (Pesticides) 
sf] ¿kdf . 

,, 

#= lhª\s 
;Nkm]6 

ZnSO4.7H2O ;]tf]t'yf] cfFvfsf] cf}iflw / /ª 
pTkfbgdf . 

,, 

$= ;f]l8od 
sfaf]{g]6 

Na2CO3.10H2O n'uf w'g] 
;f]8f 

;fa'g, l86/h]G6 / Unf; 
pTkfbgdf . 

,, 

%= ;f]l8od 
afOsfaf]{g]6 

NaHCO3 vfg] 
;f]8f 

PG6fPl;8 cf}iflw / 
a]lsª kfp8/sf] ¿kdf . 

,, 

^= SoflN;od 
;Nkm]6 

CaSO4.2H2O lhK;d 
;fN6 

Knfi6/ ckm k]l/; / rs 
agfpg . 

kfgLdf 
c3'ngzLn 

&= Snf]/fO8 
ckm nfOd 

CaOCl2 lAnlrª 
kfp8/ 

kfgL z'4Ls/0f / lAnlrª 
u/fpg . 

,, 

*= lhª\s 
Stf]d]6 

ZnCrO3 — kx]Fnf] /ª agfpg . ,, 

plNnlvt afx]s n]8 ;Nkm]6 (PbSO4) ;]tf] /ª, n]8 sfaf]{g]6 (PbCO3) klg ;]tf] /ª, sk/ 

sfaf]{g]6 (CuCO3) xl/of /ªx¿ pTkfbg ug{ pkof]u ul/g] kfgLdf c3'ngzLn nj0fx¿ x'g\ . 

cNsfnL wft'afx]s cGo wft'sf sfaf]{g]6 nj0fx¿ kfgLdf 3'Nb}gg\ .  

tkfO{F“n] slt a'em\g'eof] < 
!&= nj0f eg]sf] s] xf] < o;sf tLg k|sf/ n]Vg'xf];\L x/]ssf] PsPs cf]6f pbfx/0f lbg'xf];\ . 

!*= nj0fsf s'g} tLg ef}lts u'0f atfpg'xf];\ .  

!(= sltko nj0fx¿df kfgLsf c0f' cGt/lglxt (Water of Crystalization) x'G5g\ . lsg < 
s'g} @ pbfx/0f lbg'xf];\ .  

@)= t6:y, cDnLo / Iff/Lo nj0f eg]/ s;/L 5'6\ofpg ;lsG5 < 

@!= nj0fdf Iff/Lo /]l8sn / cDnLo /]l8sn eGgfn] s] a'lemG5 < b'O{{cf]6f pbfx/0f lbO{ k'li6 
ug'{xf];\ . 

 

#=$= lg/fs/0f k|ltlj|mof (Neutralization reaction) 

cDn / Iff/aLr /;folgs k|ltlj|mof x'Fbf t6:y (Neutral) kbfy{ aGg] k|lj|mofnfO{ lg/fs/0f 

k|ltlj|mof elgG5 . s'g} klg cDn / Iff/aLr k|ltlj|mof x'Fbf nj0f / kfgL aGb5g\ h'g t6:y 

x'G5g\ .  

h:t} M cDn ± Iff/               nj0f ± kfgL 
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  HCl+NaOH ⟶ NaCl+H2O 

k|ltlj|mof/t kbfy{dWo] Pp6f cDn (Acid) / csf]{ Iff/ (Base) ePsf]n] o:tf] /;folgs 

k|ltlj|mofnfO{ cDn – Iff/ k|ltlj|mof (Acid – Base reaction) klg elgG5 .  

lg/fs/0f k|ltlj|mof pkof]ux¿sf pbfx/0f M 

-s_ df6f]sf] cDnLokg x6fpg s[lif r'g /fVg' .  

-v_ k]6df a9]sf] cDnLokg x6fpg PG6fPl;8 vfg' .  

-u_ sdLnfn] lrNbf, l;:g'n] kf]Nbf Sofnldg nf];g nufpg' .  

-3_ af?nfn] lrNbf leg]u/ nufpg' .  

cDn / Iff/ Ps cfk;df ld;fpbf Psn] csf{sf] u'0fnfO{ gi6 u5{g\ jf c;/xLg agfpF5g\ . 

To;}n] lg/fs/0faf6 ag]sf nj0fsf 3f]nn] ln6d; / cGo ;"rs kbfy{sf] /ªdf s'g} kl/jt{g 

ub}{gg\ .  

tkfO{F Fn] slt a'em\g'eof] < 
@@= lg/fs/0f k|ltlj|mof eg]sf] s] xf] < Pp6f pbfx/0f lbg'xf];\ .  

@#= lg/fs/0f k|ltlj|mofnfO{ xfd|f] b}lgs hLjgdf s;/L pkof]u ul/Psf] 5 < b'O{{ cf]6f 
pbfx/0f lbg'xf];\ . 

 
$= cEof; M 

-!_ cDnsf] kl/efiff n]Vg'xf];\ . mUℓ nfO{ z'4 kfgLdf /fVbf kfgL ljB'tLo ;'rfns aG5, 
lsg < pSt 3f]ndf NaOH /fVbf s:tf] k|ltlj|mof x'G5 < ;dLs/0f;lxt n]Vg'xf];\ .   

-@_ cDn / Iff/aLr s'g} b'O{{cf]6f leGgtf n]Vg'xf];\ . sk/cS;fO8 / lkmSsf ;Nkm'l/s 

cDnaLrsf] ;Gt'lnt ;dLs/0f n]Vg'xf];\ .   

-#_ 3f]n cj:yfdf xfO8«f]hg / Snf]/fO8 cfof]g lbg] Pp6f of}lussf] gfd / ;"q n]Vg'xf];\ . 

pSt of}lussf] 3f]nnfO{ z'4 h:tf wft'sf] w'nf]df ldnfpFbf s:tf] k|ltlj|mof x'G5 < 

;Gt'lnt ;dLs/0fdf b]vfpg'xf];\ .   

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

-s_ Iff/ / cNsfnL 

-v_ cDnLo nj0f / Iff/Lo nj0f 

-%_ ;Nkm'l/s cDnn] kfgLdf ldnfpFbf s'g s'g cfof]g lbG5 < ;f]l8od sfaf]{g]6 / pSt 

cDnaLr x'g] /;folgs k|ltlj|mofsf] ;Gt'lnt ;dLs/0fdf b]vfpg'xf];\ .   

-^_ tnsf ;dLs/0f ;Gt'lnt ¿kdf k"/f ug'{xf];\ M  

-s_ _________ + H2O          Ca(OH)2 
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-v_ Zn + ________                        ZnCl2 + H2↑  

-u_ __________ + HCl          NaCl + H2O + CO2↑ 

-3_ CH3COOH + NaOH              ________ + H2O 

-&_ DofUg]l;od l/agnfO{ s;/L cNsfnLdf kl/0ft ug{ ;lsG5 < pSt ljlw /;folgs 

k|ltlj|mof;lxt n]Vg'xf];\ .    

-*_ lbOPsf ;dLs/0f hgfpg] Ps, Ps /;folgs k|ltlj|mof lbg'xf];\ .   

-s_ Iff/ ± cDn  nj0f ± kfgL 

-v_ wft' ± cDn nj0f ± xfO8«f]hg 

-u_ cNsfnL ± cDn nj0f ± kfgL 

-3_ wft'sf] sfaf]{g]6 ± cDn nj0f ± kfgL ± sfa{g8fOcS;fO8 

-(_ tn plNnlvt cj:yfdf s] x'G5 < ;Gt'lnt /;folgs ;dLs/0fdf b]vfpg'xf];\ .  

-s_ sfl:6s ;f]8f 3f]n lkmSsf xfO8«f]Snf]l/s cDnaLr k|ltlj|mof x'Fbf .  

-v_ SoflN;od Snf]/fO8sf] 3f]ndf l;Ne/ gfO6«]6 3f]n ldnfpFbf .  

-u_ ;Nkm'l/s cDndf PNd'lgod wft' /fVbf . 

-3_ xfO8«f]Snf]l/s cDnnfO{ kfgLdf ldnfpFbf .  

-!)_ cDnnfO{ lg/fs/0f ug{ ;Sg] s'g} tLg k|sf/sf of}lusx¿sf] gfd lbg'xf];\ . æxfO8«f]Snf]l/s 

cDn / sk/ cS;fO8 k|ltlj|mof ubf{ sk/ Snf]/fO8 / kfgL aG5 .Æ of] k|ltlj|mofnfO{ zAb 

;dLs/0f / ;Gt'lnt ;"q ;dLs/0fdf b]vfpg'xf];\ .  

%= k[i7kf]if0f 

-!_ ;fdfGotof kfgLdf 3'Nbf wgfTds xfO8«f]hg cfof]g (H
+
) lbg] xfO8«f]hgo'St /;folgs 

of}lusnfO{ cDn (Acid) elgG5 . HCl nfO{ kfgLdf /fVbf xfO8«f]hg / Snf]/fO8 cfof]g 

lbG5 h;n] ubf{ kfgL ;'rfns aG5 . 

 HCl�aq� ⇄ H++Cl
-
  

 pSt 3f]ndf NaOH /fVbf NaCl aG5 . 

 HCl+NaOH→NaCl +H2O 

-@_ cDn / Iff/df kfOg] / k|d'v leGgtf o;k|sf/ 5g\ .  

cDn (Acid) Iff/ (Base) 

� k|fo kfgLdf H+ lbG5g\ . 
� gnLf] ln6d;nfO{ /ftf] kf5{g\ .  

� k|fo kfgLdf OH
– lbG5g\ .  

� /ftf] ln6d;nfO{ gnLf] kf5{g\ .  



117 

� Iff/;Fu k|ltlj|mof u/]/ nj0f / kfgL 
agfpF5g\ .  

� cDn;Fu k|ltlj|mof u/]/ kfgL / 
nj0f agfpF5g\ .  

;Nˆo'l/s cDn / sk/ cS;fO8 Iff/ lgDgfg';f/ k|ltlj|mof x'G5 – 

  CuO+dil H2SO4⟶CuSO4+H2O  

-#_ xfO8«f]Snf]l/s cDn (HCℓ) n] kfgLdf H+
 / Cℓ

–
 cfof]g lbG5 . o;sf] h:tf;Fu k|ltlj|mof 

o;k|sf/ 5 – 

  Zn+2HCl →ZnCl2+H2↑ 

-$_ -s_ Iff/ / cNsfnLdf km/s M 

Iff/ cNsfnL 

� logLx¿ wft'sf cS;fO8 x'g\ . 
� logLx¿ kfgLdf 3'ngzLn gx'g klg 

;S5g\ .  
� h:t} M CuO, K2O 

� logLx¿ wft'sf xfO8«f]cS;fO8 x'g\ .  
� logLx¿ kfgLdf 3'ngzLn x'G5g\ .  
� h:t} M Zn(OH)2, Ca(OH)2 

-v_ cDnLo nj0f / Iff/Lo nj0fdf km/s M 

cDnLo nj0f Iff/Lo nj0f 

� o;df cDnLokg x'G5 h;n] gnLf] 
ln6d;nfO{ /ftf] kf5{ .  

� o;df H+ cfof]g afFsL x'g ;S5 .  

� o;df Iff/Lokg x'G5 To;}n] /ftf] 
ln6d;nfO{ gnLf] kf5{ .  

� o;df OH
– cfof]g afFsL x'g ;S5 .  

 

-%_ ;Nˆo'l/s cDn kfgLdf ldnfpFbf H+ / SO4
– – cfof]g lbG5 .  

  H2SO4�aq�⇌2H++SO4   

 ;f]l8od sfaf]{g]6 / ;Nˆo'l/s cDnaLr lgDgfg';f/ k|ltlj|mof x'G5 .  

  Na2CO3+H
2
SO4⟶Na2SO4+H

2
O+CO2  

-^_ s]xL cDn / Iff/;Fu ;DaGwLt /;folgs ;dLs/0fx¿sf] ;Gt'ng o;k|sf/ 5 M  

-s_ CaO+H2O ⟶Ca�OH�2�aq� 
-v_ Zn+2HCl ⟶ZnCl2+H2↑  

-u_ Na2CO3+2HCl→2NACl+H2O+CO2 

-3_ CH3COOH+NAOH →CH3COONa+H2O 

-&_ DofUg]l;od l/agnfO{ ;j{k|yd afn]/ v/fgL (MgO) agfOG5 . o;/L k|fKt cS;fO8nfO{ 

kfgLdf 3'nfpFbf o;sf] cNsfnL aG5 .  

  2Mg+O2

∆→ 2MgO 
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  MgO+H2O⟶Mg�OH�2(aq) 

-*_ cDnsf] cGo ljleGg kbfy{x¿;Fusf] s]xL /;folgs k|ltlj|mofx¿ o;k|sf/ 5g\ – 

-s_ CaO+2HCl⟶CaCl2+H2O  

-v_ Zn+H2SO4⟶ZnSO4+H2↑ 

-u_ Mg�OH�2+2HCl⟶MgCl2+2H2O 

-3_ MgCO3+H2SO4⟶MgSO4+CO2+H2O 

-(_ ljleGg lj|mofzLn /;fogx¿nfO{ Pscfk;df ldnfpFbf /;folgs k|ltlj|mof x'G5 . o;sf 

s]xL pbfx/0fx¿ o;k|sf/ 5g\ M  

-s_ NaOH+HCl⟶NaCl+H2O 

-v_ CaCl2+AgNO3⟶Ca�NO3�2+AgCl 

-u_ 2Al+3H2SO4⟶Al2�SO4�3+3H2↑ 

-3_ HCl�aq�⟶H++Cl
-
  

-!)_ s'g} klg cDn / Iff/aLrsf] /;folgs k|ltlj|mofnfO{ zAb tyf ;"q ;dLs/0f b'a}df k|:t't 

ug{ ;lsG5 .  

 h:t}M xfO8«f]Snf]l/s cDn ± sk/ cS;fO8         sk/ Snf]/fO8 ± kfgL 

   2HCl�aq� + CuO�S� ⟶ CuCl2�aq� + H2O(l)  

^= ;f/f+z 

-!_ ;fdfGotof kfgLdf 3'Nbf wgfTds xfO8«f]hg cfof]g (H
+
) lbg] xfO8«f]hgo'St /;folgs 

of}lusx¿nfO{ cDn (Acid) elgG5 . h:t} M HUℓ, H2SO4, HNO3, CH3COOH. 

-@_ s8f / g/d cDn (Strong & Weak acid) df lgDg leGgtf kfOG5g\ – 

s8f cDn sdhf]/ cDn 

!= 3f]ndf k"/} 6'lStP/ a9L dfqfdf 
H

+ lbG5g\ . 

@= vlgh cDn of] lsl;ddf k5{g\ .  

pbfx/0f M HCl, HNO3, H2SO4 

!= 3f]ndf cf+lzs 6'lStP/ sd dfqfdf 
H

+ lbG5g\ .  

@= k|fª\ufl/s cDn of] lsl;ddf k5{g\ . 

pbfx/0f M HCOOH, CH3COOH, 

(COOH)2 

-#_ k|of]uzfnfdf af/Daf/ k|of]u eO/xg] s]xL dxTTjk"0f{ cDnsf] gfd / ;"q o;k|sf/ 5– 

J|m=;= gfd cf0fljs ;"q 

!= 
@= 
#= 

xfO8«f]Snf]l/s cDn 
;Nkm'l/s cDn 
gfOl6«s cDn 

HCl 

H2SO4 

HNO3 
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$= 
%= 

P;]l6«s cDn 
cShflns cDn 

CH3COOH 

(COOH)2 

-$_ cDnn] PNd'lgod / sd ;lSto wft';Fu k|ltlj|mof u/]/ xfO8«f]hg UofF; lbG5g\ .  

 h:t} M PNd'lgod ± xfO8«f]Snf]l/s cDn        PNd'lgod Snf]/fO8 ± xfO8«f]hg UofF; 

   2Al(s)      +       6HCl (aq.)               2AlCl3(aq.) + 3H2↑ 

-%_ xfdL xfd|f] 3/fo;L b}lgs hLjgdf k|foM sdhf]/ cyjf g/d vfndf cDnx¿ ljleGg 

kbfy{sf] ¿kdf pkef]u u5f}{ .  

h:t} M sfutL, ;'Gtnf, ef]u6] tyf cGo cldnf hftsf kmnkm"nx¿df ;fOl6«s / 6f6f{l/s cDn 

kfOG5g\ . :ofp, cdnfdf P:sflj{s cDn kfOG5 . P;]l6s cDnnfO{ leg]u/sf] gfdn] kfs 

lawfdf pkof]u ul/G5 . b"w, bxL, dxLdf NoflS6s cDn x'G5 . ;f]8f kfgL nufot cGo 

kfs]6 h';x¿df ;fOl6«s / P;]l6s cDn :jfbsf nflu ld;fOPsf] x'G5 .  

-^_ s8f cDnx¿ k|fo k|of]uzfnfdf k|of]u x'G5g\ eg] sdhf]/ cDnx¿ vfB ¿kdf klg k|of]u 

x'G5g\ .  

cDnsf] k|sf/ cDnsf] gfd cf0fljs ;"q 

!= s8f cDn (Strong acids) -s_ xfO8«f]Snf]l/s cDn 

-v_ ;Nkm'l/s cDn 

HCl 

H2SO4 

@= sdhf]/ cDn (Weak 

acids) 
-s_ P;]l6s cDn 

-v_ sfaf]{lgs cDn 

CH3COOH 

H2CO3 

-&_ wft'x¿ ;kmf ug{ k|fo cDn of}lus k|of]u ul/G5 lsgeg] cDnn] wft'sf ;fdfgsf ;txdf 

ag]sf ljleGg of}lusx¿nfO{ 3'nfpg ;S5g\ .  

-*_ xfd|f] cfdfzodf klg xfO8«f]Snf]l/s cDn pTkGg x'G5 . Uofl:6«s x'Fbf vfg] PG6fPl;8 /x]sf] 

PNd'lgod xfO8«f]S;fO8n] o;;Fu k|ltlj|mof u/]/ t6:y nj0f agfpF5 . 

  Al(OH)
3
+ 3HCl⟶ AlCl3+3H2O  

-(_ cDnnfO{ h}ljs -k|fª\ufl/s_ / ch}ljs -ck|fª\ufl/s_ b'O{{ lsl;dn] klg afF8\g ;lsG5 . 

ltgLx¿nfO{ o;k|sf/ 5'6\ofpg ;lsG5 .  

ch}ljs -vlgh_ cDn h}ljs -k|fª\ufl/s_ cDn 

� logLx¿ vlgh ;|f]taf6 k|fKt 
x'G5g\ .  

� logLx¿ k|foM s8f cDncGtu{t 
kb{5g\ .  

� pbfx/0f M ;Nˆo'l/s cDn / 
xfO8«f]Snf]l/s cDn 

� logLx¿ af]6la?jfaf6 k|fKt x'G5g\ .  
� logLx¿ sdhf]/ cDncGtu{t 

kb{5g\ . 

� pbfx/0f M kmld{s cDn / ;fOl6«s 
cDn .  

-!)_ bxL, b"w, sfutL, leg]u/, uf]ne]+8f, cdnf, :ofp cflb b}lgs hLjgdf ;Dks{df cfO/xg] 
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cDnLo kbfy{ x'g\ .  

-!!_ wft'sf cS;fO8x¿ h;n] cDn;Fu k|ltlj|mof ubf{ nj0f / kfgL agfpF5g\ / kfgLdf 3'Nbf 

xfO8«f]cS;fO8 cfof]g (OH
–
) lbG5g\ To:tf of}lusx¿nfO{ Iff/ (Base) elgG5 . h:t}M 

Na2O Iff/ xf] h;n] kfgLdf 3'Nbf NaOH agfpF5 / cfof]g aGbf Na
+
 / OH

– df 

5'l§G5 . 

  Na2O+H2O⟶2NaOH 

  NaOH�aq�⇌Na++OH
-
 

-!@_ kfgLdf 6'lStP/ cfof]g lbFbfv]/L o;n] H
+ / OH

– b'a} cfof]gx¿ lbg] x'Fbf o;nfO{ cDn / 

Iff/ b'a} dfGg ;lsG5 .  

  H2O⇌H++OH
-
  

 hxfFF H+
 n] cDnsf] sfd u5{ / OH

– n] Iff/sf] sfd u5{ . 

-!#_ r'gkfgLdf xfO8«f]Snf]l/s cDn /fVbf SoflN;od Snf]/fO8 / kfgL aG5 .  

 Ca�OH�2+2HCl⟶CaCl2+2H2O  

-!$_ Iff/x¿ kfgLdf 3'Ng] / g3'Ng] b'O{{ y/L x'G5g\ . kfgLdf 3'ngzLn Iff/x¿nfO{ dfq cNsfnL 

elgG5 . To;}n] cNsfnLx¿ ;a} Iff/af6 g} ag]sf x'G5g\ . g3'Ng] Iff/ cNsfnL aGg 

;Sb}g . To;sf/0f ;a} cNsfnLx¿ Iff/ x'G5g\ t/ ;a} Iff/x¿ cNsfnL xf]Ogg\ .  

pbfx/0f M CuO, FeO, MgO, Na2O cflb ;a} Iff/ x'g\ t/ tLdWo MgO / Na2O dfq 

kfgLdf 3'n]/ Mg(OH)2 / Na OH cNsfnL aGb5g\ .  

-!%_ cNsfnLnfO{ klg u'0fsf] cfwf/df lgDgnLlvt @ lsl;ddf afF8\g ;lsG5 .  

s8f (Strong) cNsfnL sdhf]/ (Weak) cNsfnL 
� kfgLdf k"0f{¿kdf 6'lStP/ cfof]g 

aG5\ . 
� w]/} dfqfdf OH

– cfof]g lbG5g\ . 
� h:t} M NaOH, KOH, Ba(OH)2 

� kfgLdf cf+lzs¿kdf 6'lStP/ cfof]g 
aG5 .  

� sd dfqfdf OH
– cfof]g lbG5g\ .  

� h:t}M NH4OH, Mg(OH)2, Ca(OH)2 
-!%_ sdLnfn] lrNbf jf l;:g'n] kf]Nbf kmld{s cDn (HCOOH) gfds /;fog 5fnfleq k'U5 

h;n] ubf{ kf]Ng yfN5 . o;sf] c;/ sd ug{ Iff/Lo u'0f ePsf] vfg];f]8f blnG5 h;n] 

ubf{ pSt cDn t6:y aGb5 .  

  HCOOH+NaHCO3�aq�⟶HCOOHNa+H2O+CO2 

  -cDn_        -Iff/_             -nj0f_ 

-!^_ cDndf ePsf] xfO8«f]hgnfO{ k"0f{ of cf+lzs ¿kn] cGo j:t'af6 cfPsf] wft'n] lj:yfkg 

ubf{ aGg hfg] of}lusnfO{ nj0f elgG5 .  

 u'0fsf cfwf/df logLx¿nfO{ lgDgnLlvt # k|sf/df juL{s/0f ul/G5 .  

-s_ t6:y nj0f – h:t}M NaCl, KCl cflb 



121 

-v_ Iff/Lo nj0f – h:t}M Na2CO3, NaHCO3 

-u_ cDnLo nj0f → FeCl3, 2nCl2 cflb 

-!&_ nj0fx¿ k|foM bfgfbf/, dl0fe, 7f]; cj:yfdf kfOG5g\ .  

-!*_ w]/};hf] nj0fx¿ kfgLdf 3'ngzLn x'G5g\ / ltgLx¿sf] kUng] / pDng] tfkStd pRr 

x'G5 .  

-!(_ sltko nj0fx¿df dl0fe (Crystal) cfsf/ u|x0f ug{sf nflu kfgLsf s]xL c0f'x¿ cfˆgf] 

;+/rgfdf ;dflxt ePsf x'G5g\ h;nfO{ Water of Crystallization elgG5 . h:t} M 
CuSO4.5H2O., ZnSO4.7H2O 

-@)_ s'g} ckl/lrt nj0f t6:y, cDnLo jf Iff/Lo xf] eg]/ 5'6\ofpgsf nflu ;j{k|yd o;sf] 

kfgLdf 3f]n agfpg' k5{ . To;kl5 Litmus paper h:tf] ;"rssf] d2tn] pSt nj0f 

klxrfg ug{ ;lsG5 . olb pSt 3f]ndf gnLf] ln6d; k]k/ /fVbf /ftf] eof] eg] cDnLo 

s'g} /ª\u kl/jt{g gePdf t6:y / /ftf] gnLf]df kl/0ft eof] eg] Iff/Lo nj0f eg]/ lrGg 

;lsG5 .  

-@!_ s'g} klg nj0fdf b'O{{ efu x'G5 . nj0fnfO{ kfgLdf 3'nfpFbf / km/s k|ltlj|mofsf cfof]gdf 

5'l§G5g\ . Iff/af6 nj0fdf cfPsf] wgfTds cfof]gnfO{ Basic Radical elgG5 eg] 

cDnaf6 cfPsf] C0ffTds cfof]gnfO{ Acid Radical elgG5 .  

h:t} M (i) NaCl�aq� ⇌ Na+ + Cl
-  

   -nj0f_ -a]l;s /]l8sn_ ± -Pl;8 /]l8sn_ 

 (ii) CuSO4�aq� ⇌ Cu
++ + SO4

-- 
   -nj0f_ -a]l;s /]l8sn_ ± -Pl;8 /]l8sn_ 

-@@_ cDn / Iff/sf] aLrdf /;folgs k|ltlj|mof eO{ cDnLo tyf Iff/Lokg u'dfP/ nj0f / 

kfgLh:tf t6:y j:t' aGg] /;folgs k|ltlj|mofnfO{ lg/fs/0f k|ltlj|mof elgG5 .  

 pbfx/0f M -cDn_ ± Iff/ nj0f        kfgL 

(i) HCl+NaOH→ NaCl+H2O  

(ii) H2SO4+CuO→CuSO4+H2O  

-@#_ s'g} klg /;fog cDn, Iff/ jf t6:y s] xf] elg 5'6\ofpg pkof]u ul/g] kbfy{nfO{ ;"rs 

kbfy{ elgG5 . h:t} M ln6d;, sfuh, ldyfPn, c/]Gh, lkmgf]NkmyfnLg cflb . 

-@$_ g'gkfgL, sfutLsf] 3f]n / sfl:6s ;f]8fsf] 3f]n o; k|sf/ lrGg ;lsG5 M 

(i) h'g;'s} /ª\usf] ln6d; k]k/ /fVbf klg /ª\u kl/jt{g x'Fb}g eg] Tof] g'g kfgL xf] .  

(ii) gnLf] ln6d; /fVbf /ftf] eof] eg] pSt 3f]n sfutLsf] /; xf] .  

(iii) /ftf] ln6d; /fVbf gnLf] eof] eg] pSt 3f]n sfl:6s ;f]8fsf] 3f]n xf] .  
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kf7 – !) 

s]xL Uof“;x¿ (Some Gases) 
!= kl/ro  

k[YjLsf] jfo'd08ndf clS;hg, gfO6«f]hg, sfa{g8fOcS;fO8, xfO8«f]hg, Pdf]lgof, ldy]g, cfu{g 

h:tf s}of}+ UofF;x¿ kfOG5g\ . k|To]s UofF;sf] cf–cfk\mg} ljz]iftf / dxTTj 5 . s'g} UofF; -h:t}M 

clS;hg_ ;d:t hLljt cfTdfx¿nfO{ Zjf;k|Zjf; ug{ cfjZos kb5{ eg] s'g} UofF;n] -h:t}M 

gfO6«f]hg_ ltg} hLljt cfTdfsf] z/L/ lgdf{0f ug{ ;xof]u k'¥ofpF5 . cfˆgf] vfgf cfkm} tof/ ug{ 

jg:kltx¿nfO{ sfa{g8fOcS;fO8 UofF;sf] h?/t kb{5 . dflg;sf] hLjgnfO{ ;/nLs[t agfpg] 

Stddf k|To]s UofF;sf] ljz]if e"ldsf /x]sf] 5 . k|s[ltdf kfOg] tyf dflg;x¿n] lgdf{0f u/L 

ljleGg sfo{sf] nflu k|of]u ug]{ UofF;x¿dWo] xfO8«f]hg, gfO6«f]hg, clS;hg, sfa{g8fOcS;fO8 / 

Pdf]lgof dxTTjk"0f{ dflgG5g\ . oL UofF;x¿dWo] o; kf7df sfa{g8fOcS;fO8 / Pdf]lgof UofF;sf] 

kl/ro, lgdf{0f tyf pTkfbg ug]{ tl/sf, u'0fx¿ / pkof]lutfsf af/]df o; kf7df rrf{ ul/Psf] 

5 . 

@= p2]Zo 

o; kf7sf] cWoogkl5 tkfO{FF sfa{g8fOcS;fO8 / Pdf]lgof UofF;sf af/]df lgDg sfo{ ug{ ;Ifd 

x'g'x'g]5 M 

-s_ kl/ro lbg, 

-v_ cf}Bf]lus ¿kdf pTkfbg ug]{ ljlw / k|of]uzfnfdf agfpg] tl/sf atfpg, 

-u_ ef}lts / /;folgs u'0fx¿ eGg, 

-3_ pkof]lutfsf] ;"rL tof/ kfg{ . 

#= ljifoj:t' 

sfa{g8fOcS;fO8 / Pdf]lgof UofF;sf cf–cfˆg} dxTTj / ljz]iftfx¿ 5g\ . b'a} UofF;x¿ 

k|s[ltdf kfOG5g\ . oL UofF;sf] dfqf w]/} / yf]/} x'g' xfdL dflg;x¿sf] nflu xflgsf/s 5 . b'a} 

UofF;sf] u'0f cWoog ug{ k|of]uzfnfdf agfpg ;lsG5 . cf}Bf]lus k|of]hgsf] nflu pSt UofF;x¿ 

k|z:t dfqfdf pTkfbg ug'{ kg]{ x'G5 . b'a} UofF;sf pkof]lutfx¿ klg ljz]if dxTTjsf 5g\ . o; 

kf7df o;}sf] ;]/f]km]/f]df a;]/ rrf{ kl/rrf{ ul/Psf] 5 . 

#=!= sfa{g8fOcS;fO8 (Carbondioxide) :    

sfa{g8fOcS;fO8 UofF;sf] c0f';"q CO2 xf] . o;sf] cf0fljs ef/ 44 x'G5 . of] UofF; 

jfo'd08ndf sl/j 0.03% ePsf] cg'dfg ul/P tfklg lbgfg'lbg a9L/x]sf] k|b"if0fsf] sf/0fn] 

o;sf] dfqf a9L/x]sf] 5 . CO2 UofF; ;g\ 1680 df x]Ndf]G6n] kQf nufPsf lyP . 

;|f]tM k|s[ltdf :jtGq ¿kdf kfOg] of] UofF; r'g9'ª\uf (CaCO3), 8f]nf]dfO6 (CaCO3/MgCO3) 
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/ DofUg];fO6 (MgCO3) cflb CO2 sf ;|f]tx¿ x'g . o;sf ;fy} la?jf tyf hgfj/x¿n] 

Zjf;k|Zjf; lj|mof ubf{ / sf7, sf]Onf, k]6«f]n, l8h]n, dl§t]n cflb aNbf klg sfa{g8fOcS;fO8 

UofF; pTkfbg x'G5 . 

k|of]uzfnfdf CO2 agfpg] ljlw  

r'g9'ª\ufsf 6'j|mfnfO{ lkmSsf xfO8«f]Snf]l/s cDn;Fu /;folgs k|ltlj|mof u/fpFbf CO2 UofF; 

aGb5 . 

 CaCO3�S� + 2HCl�aq� ⟶ CaCl2 + H2O�l� + CO2�g� 

 -SoflN;od    -xfO8«f]Snf]l/s_ -SoflN;od  -kfgL_   -sfa{g8fO  

   sfaf]{g]6_        cDn_        Snf]/fO8_           cS;fO8_ 

lrqdf b]vfOP h:t} u/L pNkm af]tnsf] lk+wdf r'g9'ª\uf /fv]/ ly;n kmg]naf6 lkmSsf 

xfO8«f]Snf]l/s cDn vGofPkl5 CO2 UofF; pTkfbg x'G5 / UofF;hf/df hDdf x'G5 . of] UofF; 

xfjfeGbf ux|f}+ ePsf] x'gfn] UofF; hf/df ePsf] xfjfnfO{ lj:yflkt u/L of] UofF; hDdf x'G5 . 

aln/x]sf] sfF6L UofF;hf/sf] d'vdf n}hfFbf lgEof] eg] pSt hf/ CO2 UofF;n] el/P5 eGg] 

a'lemG5 . 

 

;fjwfgL 
-s_ pNkm af]tndf ss{af6 xfjf gl5g]{ u/L 6fO6 ug'{k5{ . olb xfjf l5¥of] eg] u|Lh nufP/ 

aGb ug'{k5{ .  

-v_ ly;n kmg]naf6 Pl;8 vGofpFbf gkf]lvg] u/L vGofpg' k5{ . 

-u_ ly;n kmg]naf6 CO2 UofF; aflx/ hfg glbgsf nflu o;sf] s]xL efu xfO8«f]Snf]l/s 
Pl;8df 8'afpg' k5{ . 

-3_ UofF; hf/ 7f8f] kf/L CO2 UofF; hDdf ug'{k5{ . UofF; hf/ CO2 UofF;n] el/of] ls 
el/Pg egL aln/x]sf] sfF6L a]nf a]nfdf UofF;hf/sf] d'vdf nu]/ k/LIf0f ug'{k5{ . 

 

lrq 10.1 
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CO2 sf] cf}Bf]lus pTkfbg 

CO2 UofF; cfuf] lgefpg tyf df5f, df;', kmnkm"n nfdf] ;do;Dd ;+If0f u/L /fVg pkof]uL 

ePsfn] o;nfO{ cf}Bf]lus ¿kdf pTkfbg ug'{ kg]{ x'G5 . k|s[ltdf kfOg] r'g9'ª\uf (Lime stone) 

nfO{ pRr tfkStddf ttfpFbf r'g / sfa{g8fOcS;fO8 UofF; pTkfbg x'G5 .  

  CaCO3�S� ∆→  CaO�S� +  CO2�g� 

 -SoflN;od sfaf]{g]6_ -r'g_ -sfa{g8fOcS;fO8_ 

r'gnfO{ kfgLdf xfNbf 3f]lnPsf] r'g cyf{t SoflN;od xfO8«f]cS;fO8 aGb5 . 

  CaO�S�+ H2O�l� ⟶ Ca�OH�2�aq� 

CO2 sf ef}lts u'0fx¿ M 

 

CO2 sf /;folgs u'0fx¿ 

-s_ CO2 kfgLdf 3'Nbf sfaf]{lgs cDn aG5 . 

   CO2�g�+H2O�l�⟶H2CO3�aq� -sfaf]{lgs cDn_ 

-v_ of] UofF; cfkm} gaNg] / c?nfO{ afNg d2t gug]{ eP tfklg aln/x]sf] DofUg]l;od 

l/jgnfO{ CO2 UofF; ePsf] hf/df k7fpFFbf pSt l/jg emg\ t]lhnf] eP/ aN5 . 

 2Mg�S�+CO
2
�g�⟶2MgO�S�+C(S) 

-u_ CO2 UofF;nfO{ Ps}l5g r'gkfgLdf k7fpFFbf c3'ngzLn SoflN;od sfaf]{g]6 aG5 eg] CO2 

UofF; w]/} a]/;Dd r'gkfgLdf k7fpFFbf 3'ngzLn SoflN;od xfO8«f]hg sfaf]{g]6 aG5 . 

To;}n] r'gkfgLdf CO2 UofF; k7fpFFbf klxn] b'lwnf] 3f]ndf kl/0ft x'G5 eg] Psl5g kl5 

km]l/ /ª\uxLg eP/ hfG5 . 

 Ca�OH�2�aq�+CO2�g�⟶CaCO3�S�+H2O�l� 

lrq 10.2 
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 CaCO3�S�+H2O�l�+CO2�g�⟶CaH2CO3�aq�-SoflN;od xfO8«f]hg sfaf]{g]6_ 
-3_ CO2 nfO{ pRr tfkStd (900

0
C) df ePsf] /ftf] tyf tftf] sfa{g;Fu k|ltlj|mof u/fpFbf 

sfa{g df]gf]cS;fO8 UofF; aG5 . 

 CO2�g�+2C�S� ∆→ 2CO(g) -sfa{g df]gf]cS;fO8_ 

CO2 UofF;sf] pkof]lutf 

-s_ of] UofF; xfjfeGbf ux|f}+ x'g] ePsfn] aln/x]sf] cfuf] lgefpg k|of]u ul/G5 . 

-v_ ;f]8fkfgL, lao/, sf]sfsf]nf cflb h:tf k]o kbfy{x¿ agfpg CO2 UofF; k|of]u ul/G5 . 

-u_ kmnkm"n, df5f, df;' cflbnfO{ ;+/If0f u/L /fVgsf] nflu ;'Vvf a/km (Dry ice) sf] ¿kdf 

CO2 UofF; k|of]u ul/G5 . 

;'Vvf j/km (Dry Ice): 

sfj{g8fOcS;fO8 UofF;nfO{ -78
0
c ;Dd lr:ofpFbf 7f]; CO2 df kl/0ft x'G5 h;nfO{ ;'Vvf 

a/km elgG5 . 

 

tkfO{F Fn] slt a'em\g'eof] < 
!= sfa{g8fOcS;fO8 UofF; k|fKt ug]{ ;|f]t s] xf] < 

@= CO2 k|b"lift UofF; eP tfklg lsg cf}Bf]lus ¿kdf pTkfbg ul/G5 < 

#= Ogf/ tyf u'kmfx¿df CO2 UofF; kfOg'sf] sf/0f s] xf] < 

$= aln/x]sf] sfF6LnfO{ CO2 UofF; el/Psf] hf/df 8'afpFbf pSt sfF6L lgEg'sf] sf/0f 
s] xf] < 

%= sfa{g8fOcS;fO8 UofF; / kfgLsf] ld>0f lsg cldnf] x'G5 < 

^= sfa{g8fOcS;fO8 UofF;n] el/Psf] a]n'g xfjfdf 5f]8\bf s] x'G5 < 

&= CO2 UofF;nfO{ Ps}l5g / w]/} a]/ r'gkfgLdf k7fpFFbf s] x'G5 < 

*= ;'Vvf a/km eg]sf] s] xf] < 

#=@= Pdf]lgof (Ammonia)  

Pdf]lgof UofF;sf] c0f';"q NH3 xf] . o;sf] cf0fljs ef/ 17 x'G5 . of] UofF; ;j{k|yd kQf 

lrq 10.3 
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nufpg] j}1flgs nfEjfOh/ x'g\ . gfO6«f]hgo'St kbfy{x¿ ;8]un]sf :yfgx¿df of] UofF; kfOG5 . 

of] UofF; kfgLdf 3'ngzLn ePsf] sf/0fn] k|s[ltdf ljz]if u/L Pdf]lgod Snf]/fO8 (NH4Cℓ) / 

Pdf]lgod ;Nkm]6 (NH4)2SO4 h:tf of}lussf] ¿kdf kfOG5 .  

k|of]uzfnfdf NH3 agfpg] ljlwM 

Pdf]lgod Snf]/fO8 / SoflN;od xfO8«f]cS;fO8sf] ld>0fnfO{ xf8{ Unf; 6]i66\o"adf /fv]/ ttfO{ 

k|of]uzfnfdf Pdf]lgof UofF; agfOG5 . 

2NH4Cℓ(s) + Ca(OH)2(s) CaCℓ2(s) + 2H2O(ℓ) + 2NH3(g) 

-Pdf]lgod Snf]/fO8_ -SoflN;od xfO8«f]cS;fO8_ -SoflN;od Snf]/fO8_ -Pdf]lgof_ 

 

lrqdf b]vfOPh:t} u/L pks/0fx¿ h8fg u/]kl5 xf8{Unf; 6]i66\o"adf /fv]sf] Pdf]lgod 

Snf]/fO8 / SoflN;od xfO8«f]cS;fO8sf] ld>0fnfO{ ttfPkl5 Pdf]lgof UofF; pTkfbg x'G5 . o;/L 

pTkfbg ePsf] Pdf]lgof UofF; 8]lne/L 6\o"a x'Fb} UofF;hf/df hDdf x'G5 .  

Pdf]lgof UofF; xfjfeGbf xn'sf ePsf] x'gfn] UofF; hf/df 3f]K6f] kf/]/ o;nfO{ hDdf ul/G5 . 

leh]sf] /ftf] ln6d; k]k/ UofF;hf/sf] d'vdf nu]/ /fVbf ha of] gnLf] /ª\udf kl/0ft x'G5 ta 

eGg ;lsG5 ls UofF;hf/df Pdf]lgof UofF; el/of] . 

NH3 UofF;sf] cf}Bf]lus pTkfbg 

/;folgs dn pTkfbg ug{sf] nflu Pdf]lgof UofF; cfjZos kb{5 . ;fwf/0f tfkStddf 

gfO6«f]hg / xfO8«f]hg UofF;aLrdf /;folgs k|ltlj|mof x'Fb}g . t/ On]lS6«s :kfs{sf] ;xfotfn] 

500
0
C tfkStd pTkGg u/fO{ 250 Atm rfk (Pressure) df kmnfdsf] w'nf] (Fe) pTk|]/s / 

dlnA8]gd (Mo) h:tf k|f]df]6/sf] pkl:yltdf 1:3 sf] cg'kftdf gfO6«f]hg / xfO8«f]hg UofF; 

ld;fpFbf pRr tfkStd zlSt pTkfbg x'g'sf ;fy} Pdf]lgof UofF; klg lgdf{0f x'G5 . 

  N2+3H2⇌2NH3 + tfkzlSt (22,500 Caℓ.) 

Pdf]lgofsf] cf}Bf]lus ¿kdf pTkfbg ug]{ of] tl/sf hd{g j}1flgs lk|mh x]j/n] k|ltkfbg u/]sf 

x'g\ .  

 lrq 10.4 
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Pdf]lgofsf u'0fx¿ 

ef}lts u'0f M Pdf]lgofsf] ef}lts u'0f;Fu}sf] zAb lrqn] JofVof ub{5 .  

 

/;folgs u'0f 

-s_ Pdf]lgof UofF; kfgLdf cToGt 3'ngzLn ePsfn] logLx¿sf] aLrdf /;folgs k|ltlj|mof 

x'Fbf Pdf]lgod xfO8«f]cS;fO8h:tf] s8f cNsfnL aGb5 .  

  NH3�g�+H2O(l)⟶NH4OH(aq)-Pdf]lgod xfO8«f]cS;fO8_ 

-v_ Pdf]lgod xfO8«f]cS;fO8n] cDn;Fu k|ltlj|mof u/L nj0f / kfgL agfpF5 .  

 h:t}M NH4 OH (aq) + HCl (aq) ⟶NH4Cl (aq) + H2O (l) 
 -xfO8«f]Snf]l/s Pl;8_ -Pdf]lgod Snf]/fO8_ 

 NH4 OH (aq) + HNO3 (aq)⟶NH4NO3 (aq) + H2O  
  -gfOl6«s Pl;8_ -Pdf]lgod gfO6«]6_ 

 NH4OH (aq) + H2SO4 (aq)⟶(NH4)
2
 SO4(aq) + 2H2O  

  -;Nˆo'l/s Pl;8_ -Pdf]lgod ;Nkm]6_ 

lrq 10.5 

lrq 10.6 
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 Pdf]lgod gfO6«]6 / Pdf]lgod ;Nkm]6 pkof]uL /;folgs dn x'g\ . 

-u_ Pdf]lgofn] cDn;Fu k|ltlj|mof u/L nj0f agfpF5 . 

 h:t}M 2NH3 (g) + H2SO4(aq)⟶(NH4)
2
 SO4(aq)  

   NH3 (g) + HNO3(aq) ⟶NH4 NO3(s)  

   NH3 (g) + HCl(g) ⟶NH4Cl(s)  

-3_ Pdf]lgofnfO{ 1500
0
C sf] tfkStddf sfa{g8fOcS;fO8;Fu /;folgs k|ltlj|mof u/fpFbf 

o'l/of dn tof/ x'G5 . 

  NH3 (g) + CO2(g) ⟶NH2 – CO – NH2(s) + H2O(l) 

 -o'l/of_ 

-ª_ Pdf]lgofnfO{ clS;hgl;t k|ltlj|mof u/fpFbf gfO6«f]hg UofF; aGb5 . 

 2NH3 + 3O2 ⟶ 2N2 + 6H2O 
-r_ Pdf]lgof UofF;nfO{ ljB'tLo :kfs{df k7fpFFbf gfO6«f]hg / xfO8«f]hg UofF;df 5'l§G5 . 

 4NH3 ⇌ 2N2 + 3H2  

Pdf]lgofsf] pkof]lutf 

-s_ of] UofF; o'l/of, Pdf]lgod ;Nkm]6 / Pdf]lgod gfO6«]6h:tf dn agfpg k|of]u ul/G5 .  

-v_ gfOl6«s Pl;8 agfpg k|of]u ul/G5 . 

-u_ Knfli6s agfpg k|of]u ul/G5 . 

-3_ n'uf w'g] ;f]8f agfpg k|of]u ul/G5 . 

-ª_ An'lk|G6 gS;f lgsfNg k|of]u ul/G5 . 

-r_ cf}iflwsf] ¿kdf k|of]u ul/g] Pdf]lgod Snf]/fO8 agfpg k|of]u ul/G5 .  

-5_ lr:ofpg] sfo{sf] nflu k|of]u ul/G5 . 

 Pdf]lgof UofF;sf] k|of]u lrqdf M 

 lrq 10.7 
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tkfO{F Fn] slt a'em\g'eof] < 

!= Pdf]lgof UofF; k|of]uzfnfdf agfpFbf lsg kfgL lj:yfkg u/L UofF; hf/df hDdf 
ul/Fb}g < 

@= s'g} k/LIf0f gu/L Pdf]lgof UofF;sf] klxrfg s;/L ul/G5 < 

#= ;f]l8od xfO8«f]cS;fO8 / Pdf]lgod ;Nkm]6sf] ld>0fnfO{ ttfpFbf s'g UofF; 
aG5 < 

$= o'l/of, Pdf]lgod ;Nkm]6, Pdf]lgod gfO6«]6h:tf /;folgs dnsf] c0f';"q 
n]Vg'xf];\ . 

%= Pdf]lgof UofF;df cDnLo jf Iff/Lo s'g u'0f x'G5 < 

^= Pdf]lgof UofF;sf] cf}Bf]lus pTkfbg ug]{ cj:yfx¿ s] s] x'g\ < 

&= 3/ tyf hUufsf] gS;fsf] An' lk|G6 lgsfNg s'g UofF; k|of]u ul/G5 < 

*= Pdf]lgofsf] k/LIf0f ubf{ leh]sf] ln6d; k]k/ lsg k|of]u ul/G5 < 

 

$= cEof;  

-!_ k|of]uzfnfdf sf{ag8fOcS;fO8 UofF; agfpg] tl/sfsf] ;kmf lrq agfP/ gfdfª\sg 

ug'{xf];\ . CO2 UofF; k|of]uzfnfdf agfpFbf s] s] s'/fdf ;fjwfgL ckgfpg' k5{ < of] 

UofF; agfpFbfsf] /;folgs ;dLs/0f n]Vg'xf];\ . 

-@_ CO2 UofF;sf] cf}Bf]lus pTkfbg s;/L ul/G5 < o; UofF;sf] $ cf]6f pkof]lutf 

n]Vg'xf];\ . 

-#_ CO2 UofF; ldl;Psf] kfgLsf] :jfb s:tf] x'G5 < lsg < la?jfn] cfˆgf] vfgf agfpFbf 

CO2 UofF;nfO{ s;/L k|of]u ub{5, /;folgs ;dLs/0fåf/f b]vfpg'xf];\ . 

-$_ CO2 UofF;sf $ cf]6f ef}lts u'0f / # cf]6f /;folgs u'0fx¿ /;folgs ;dLs/0f ;lxt 

n]Vg'xf];\ . 

-%_ ;'Vvf a/km eg]sf] s] xf] < o;sf] pkof]lutf klg n]Vg'xf];\ . 

-^_ Pdf]lgof UofF; k|s[ltdf :jtGq¿kdf kfpg sl7g x'G5, lsg < k|of]uzfnfdf Pdf]lgof 

UofF; agfpg] tl/sf k|i6 a'emfpg] lrq agfO{ gfdfª\sg ug'{xf];\ . NH3 UofF; k|of]uzfnfdf 

aGbfsf] cj:yfdf /;folgs ;dLs/0f n]Vg'xf];\ . 

-&_ lk|mh x]j/sf] tl/sf ckgfP/ cf}Bf]lus k|of]hgsf nflu NH3 UofF; s;/L pTkfbg ug{ 

;lsG5 < o; k|lj|mofdf UofF; pTkfbg ug]{ cj:yfx¿ s] s] x'g\ < 

-*_ Pdf]lgof UofF;sf $ cf]6f pkof]lutfx¿ n]Vg'xf];\ . o'l/of, Pdf]lgod ;Nkm]6 / Pdf]lgod 

gfO6«]6sf] c0f';"q n]Vg'xf];\ . 

-(_ Pdf]lgof UofF;sf # cf]6f ef}lts u'0fx¿ n]Vg'xf];\ . of] UofF; xfO8«f]Snf]l/s Pl;8, 

;Nˆo'l/s Pl;8 / gfOl6«s Pl;8;Fu /;folgs k|ltlj|mof ubf{ pTkfbg x'G5, /;folgs 
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;dLs/0fåf/f b]vfpg'xf];\ . 

%= k[i7kf]if0f 

-!_ #=! sf] k|of]uzfnfdf CO2 agfpg] ljlw cWoog ug'{xf];\ . 

-@_ #=! sf] CO2 UofF;sf] cf}Bf]lus pTkfbg ug]{ tl/sf / o;sf] pkof]lutf cWoog u/L o; 

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

-#_ CO2 UofF; ldl;Psf] kfgLsf] :jfb cldnf] x'G5 . kfgL;Fu CO2 UofF; ldl;+bf sfaf]{lgs 

Pl;8 aGg] ePsfn] kfgL cldnf] ePsf] xf] . 

 la?jf cfˆgf] vfgf agfpFbf jfo'd08naf6 CO2 UofF; h/faf6 kfgL (H2O) lnP/ o;sf] 

kftdf -Snf]/f]lkmn ePsf] 7fpFFdf_ k|sfzsf] pkl:yltdf cfˆgf] vfgf agfpF5 . o; 

k|lj|mofnfO{ k|sfz ;+Zn]if0f elgG5 . pSt lj|mofnfO{ lgDgfg';f/sf] /;folgs ;dLs/0fn] 

b]vfpg ;lsG5 . 

 6CO2 + 6H2O                         C6H12O6 + 6O2 

-$_ #=! sf] CO2 UofF;sf] ef}lts / /;folgs u'0fx¿ cWoog u/L k|Zgsf] pQ/ n]Vg'xf];\ .  

-%_ sfj{g8fOcS;fO8nfO{ -78
0 tfkStddf lr:ofO 7f];df kl/0ft u/L ag]sf] a/kmnfO{ ;'Vvf 

a/km elgG5 . o;nfO{ kmnkm'n tyf df5fx¿nfO{ nfdf] ;do;Dd lau|g glbg k|of]u 

ul/G5 . 

-^_ Pdf]lgof UofF; kfgLdf cToGt 3'ngzLn ePsf] x'Fbf kfgLsf] ;Dks{df cfpg]lalQs} 

Pdf]lgod Snf]/fO8 Pdf]lgod ;Nkm]6 tyf Pdf]lgod xfO8«f]cS;fO8h:tf nj0fx¿ t'?Gt} 

aGg] ePsfn] Pdf]lgof UofF; k|s[ltdf :jtGq ¿kdf sd} dfqfdf kfOG5 . o; k|Zgsf] 

afFsL c+zsf] pQ/sf nflu #=@ sf] k|of]uzfnfdf NH3 UofF; agfpg] tl/sf cWoog 

ug'{xf];\ . 

-&_ #=@ sf] NH3 UofF;sf] cf}Bf]lus pTkfbg ug]{ tl/sf cWoog u/L pQ/ n]Vg'xf];\ .  

-*_ #=@ sf] Pdf]lgof UofF;sf pkof]lutf cWoog ug'{xf];\ .  

 o'l/of           NH2 – CO – NH2, Pdf]lgod ;Nkm]6            (NH4)2SO4  

 Pdf]lgod gfO6«]6         NH4 NO3 

-(_ #=@ sf] Pdf]lgof UofF;sf ef}lts / /;folgs u'0fx¿ cWoog u/L pQ/ n]Vg'xf];\ . 

^= ;f/f+z  

-!_ sfa{g8fOcS;fO8 UofF;sf] ;|f]t r'g9'ª\uf (CaCO3), DofUg];fO6 (MgCO3), la?jf tyf 

hgfj/sf] Zjf;k|Zjf; lj|mof tyf sf7, bfp/f, dl§t]n, k]6«f]n, l8h]n cflb afNg' xf] . 

-@_ CO2 UofF; k|b"lift eP tfklg cfuf] lgefpg, sf]N8 l8«ª\S; agfpg tyf kmnkm"n, df5f, 

df;'nfO{ Go"g tfkStddf ;+/If0f u/L /fVg pkof]uL ePsfn] o;sf] cf}Bf]lus ¿kdf 

sfaf]{xfO8«]6 

k|sfz 

Snf]/f]lkmn 
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pTkfbg ul/G5 . 

-#_ CO2 UofF; xfjfeGbf ux|f}+ ePsf] sf/0fn] Ogf/ tyf u'kmfx¿df kfOG5 . To;}n] Ogf/ tyf 

u'kmfx¿df CO2 UofF;sf] k/LIf0f gu/L k:bf lg;fl:;P/ Hofg hfg] vt/f x'G5 .  

-$_ sfF6L aNgsf] nflu clS;hg UofF;sf] cfjZostf kb{5 . aln/x]sf] sfF6L sfa{g8fOcS;fO8 

el/Psf] hf/df 8'afpFbf clS;hgsf] cefj eO{ pSt sfF6L lgE5 . 

-%_ sfa{g8fO cS;fO8 UofF; / kfgL ldl;+bf sfaf]{lgs Pl;8 (H2CO3) aGg] ePsfn] cldnf] 

x'G5 .  

-^_ CO2 UofF; xfjfeGbf ux«f}F ePsf]n] CO2 UofF;n] el/Psf] a]n'g xfjfdf 5f]8\bf p8\b}g, of] 

e'FO{df v:5 . 

-&_ sfa{g8fOcS;fO8 UofF;nfO{ r'gkfgL [Ca(OH)2] df Ps}l56 k7fpFFbf c3'ngzLn 

SoflN;od sfaf]{g]6 aG5 eg] w]/} a]/;Dd k7fpFFbf 3'ngzLn SoflN;od xfO8«f]hg sfaf]{g]6 

[Ca(HCO3)2] aG5 .  

-*_ Pdf]lgof UofF; kfgLdf cToGt 3'ngzLn ePsfn] k|of]uzfnfdf kfgL lj:yfkg ljlw 

ckgfP/ tof/L ul/+b}g . 

-(_ Pdf]lgof UofF; lk/f] x'G5 . o;sf] lk/f] uGwn] cfFvfdf cfF;' cfpF5 . gfO6«f]hgo'St 

kbfy{x¿ ;8]un]/ Pdf]lgodf UofF; aGg] ePsfn] o:tf ;8]un]sf kbfy{x¿sf] 5]p5fp 

hfFbf cfFvf kf]Ng] lk/f] uGw cfPdf pSt UofF; Pdf]lgof xf] eGg ;lsG5 .  

-!)_ ;f]l8od xfO8«f]cS;fO8 / Pdf]lgod ;Nkm]6sf] ld>0fnfO{ ttfpFbf Pdf]lgof UofF; aG5 .  

-!!_ o'l/of, Pdf]lgod ;Nkm]6 / Pdf]lgod gfO6«]6sf] c0f';"q StdzM NH2 – CO – NH2, 

(NH4)2SO4 / NH4NO3 xf] .  

-!@_ Pdf]lgof UofF;df Iff/Lo u'0f x'G5 .  

-!#_ Pdf]lgof UofF;sf] cf}Bf]lus pTkfbg ug{sf] nflu ljB'tLo :kfs{sf] pkl:yltdf xfO8«f]hg / 

gfO6«f]hg UofF;x¿ 1:3 sf] cg'kftdf ld;fpg' kb{5 . o; sfo{sf] nflu tfkStd  

500
0
C, rfk 250 Atm, pTk|]/s – kmnfd (Fe), k|f]df]6/ –dlnA8]gd (Mo) x'g'kb{5 .  

-!$_ gS;fsf] An'lk|G6 lgsfNg Pdf]lgof UofF; k|of]u ul/G5 . 

-!%_ leh]sf] ln6d; k]k/df ePsf] kfgL / Pdf]lgof UofF; ldn]/ Pdf]lgof xfO8«f]cS;fO8 

(NH4OH) gfds s8f cNsfnL aG5 h;n] /ftf] ln6d; k]k/nfO{ gnLf]df kl/0ft 

ul/lbG5 t/ ln6d; k]k/ ;'Vvf ePdf pSt ;Defjgf x'Fb}g . To;}n] Pdf]lgofsf] k/LIf0fdf 

leh]sf] ln6d; k]k/ k|of]u ul/G5 . 
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kf7 M !! 

wft'x¿ (Metals) 
!= kl/ro 

/;fog lj1fgdf /;folgs tTTjx¿nfO{ ;fdfGotof ltgLx¿sf u'0fsf cfwf/df wft', cw{wft' / 

cwft' u/L tLg lsl;ddf juL{s/0f ul/Psf] 5 . /;folgs k|ltlj|mof x'g] Stddf On]S6«f]g lbP/ 

wgfTds cfof]g agfpg] (Electropositive) tfk / ljB'tsf ;'rfns tTTjx¿nfO{ wft' (Metals) 

elgG5 eg] k|fo u/L C0ffTds cfof]g agfpg] (Electronegative) tTTjx¿nfO{ cwft' (Non–

metals) elgG5 . 

tfdf, kmnfd, ;'g, rfFbL, kf/f], PNd'lgod, h:tf, l;;f, l6g, o'/]lgod, ;f]l8od, kf]6fl;od, 

SoflN;od, DofUg]l;od, Kn]l6gd, lgs]n, Stf]ldod, 6ª\u:6]g cflb s]xL Jojxfl/s / dxTTjk"0f{ 

wft'sf pbfx/0f x'g\ . xfO8«f]hg, clS;hg, sfj{g, gfO6«f]hg, lgof]g, Snf]l/g, a|f]ldg, sfa{g cflb 

dxTTjk"0f{ cwft'sf pbfx/0f x'g\ . x'g t s]xL tTTjx¿n] wft' tyf cwft'sf ldl>t u'0f b]vfpg] 

x'gfn] logLx¿nfO{ cw{ wft' (Metalloids) elgG5 .  

o;f] t sfa{g, l;lnsg, af]/f]g, 6]n'l/od, kf]nf]lgod, hd]{lgod, cf;{lgs, PlG6df]gL tTTjn] s]xL 

ldl>t u'0f b]vfpg] x'gfn] logLx¿nfO{ cw{wft' klg elgG5 .  

dfgjLo Jojxfl/s hLjgdf wft'x¿sf] dxTTjk"0f{ e"ldsf /x]sf] 5 . k/fk"j{sfnb]lv g} 

dflg;x¿n] wft'x¿nfO{ s'g} g s'g} ¿kdf k|of]u u/L cfPsf lyP . ToxL sf/0fn] sltko 

pkof]uL wft'sf gfd k"/fgf] efiff Nofl6gaf6 rn]sf / ltgLx¿sf ;ª\s]t (Symbol) klg Nofl6g 

gfdaf6} lnOPsf 5g\ .  

xf+d|f] z/L/ tyf :jf:Yo /Iff ug{ sltko wft'x¿sf] dxTTjk"0f{ :yfg 5 . h:tf] ls /utdf 

x]df]Unf]ljg agfpg kmnfd / x8\8Lx¿ lgdf{0f ug{ SoflN;od wft' cfjZos 5 . o;} u/L 

af]6la?jf nufotsf hLjnfO{ klg ;f]l8od, kf]6fl;od, tfdf, DofUg]l;od, Dofª\ulgh, h:tf, 

df]lnA8]gd, ;]n]lgod cflb wft'x¿sf] cfjZostf kb{5 .  

o;}u/L b}lgs hLjgdf k|of]u ul/g] efF8fs'F8f cf}+hf/x¿, l;Ssf, u/uxgf, lah'nLsf tf/x¿ cflb 

agfpg ljleGg wft'x¿sf] k|of]u ul/G5 . ;fy} ljsf; lgdf{0fsf sfo{x¿ h:t}M ejg, k'n, pBf]u, 

sf/vfgf, lgdf{0f ug{, xftxltof/ agfpg, oftfoftsf ;fwgx¿ h:t}M ;fOsn, df]6/;fOsn, 

uf8L, hxfh cflb agfpg klg kmnfd / o;af6} agfOPsf] l:6n (steel) nufot cGo wft'x¿ 

pkof]u ul/G5 . 

of] kf7df wft' / cwft'x¿sf aLrdf leGgtf, s]xL dxTTjk"0f{ wft' vf; u/L kmnfd, PNd'lgod 

tfdf, rfFbL tyf ;'g wft'sf wfpx¿ (Ores) sf ef}lts tyf /;folgs u'0fx¿ / pkof]u af/] 

rrf{ ul/G5 .  
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@= p2]Zo 

o; PsfOsf] cWoogkl5 tkfO{F lgDg sfo{x¿ ug{ ;Ifd x'g'x'g]5 M 

-s_ wft'sf ;fdfGo u'0fx¿ atfpg .  

-v_ wft' / cwft'x¿df km/s 5'6\ofpg .  

-u_ kmnfd, PNd'lgod, tfdf, ;'g / rfFbLsf] ;ª\s]t, kf/df0fljs ;ª\Vof, kf/df0fljs ef/ / 

k]l/of]l8s tflnsfdf :yfg atfpg .  

-3_ plNnlvt wft'x¿sf s]xL dxTTjk"0f{ wfp (Ores) x¿sf] gfd eGg .  

-ª_ tL wft'x¿sf ef}lts u'0fx¿sf] JofVof ug{ .  

-r_ plNnlvt wft'x¿sf] xfd|f] b}lgs hLjgdf x'g] pkof]lutfsf] aofg ug{ .  

#= ljifoj:t'  

#=! wft' / cwft'df leGgtf M wft' / cwft'x¿sf ef}lts tyf /;folgs u'0fx¿df kfOg] 

km/snfO{ tn lbOPsf] tflnsfdf ;"rLs[t ul/Psf] 5 – 

wft'x¿ (Metals) cwft'x¿ (Non-metals) 

� wft'x¿ ;fdfGo cj:yfdf 7f]; x'G5g\ -

ckjfb M kf/f] t/n cj:yfdf x'G5 _ 

� wft'sf] kUng] / pDng] tfkStd pRr 

x'G5 . 

� wft'x¿sf] 3gTj pRr x'G5 .  

� wft'x¿ s8f x'G5g\ . 

� wft'x¿sf] 6ns (Lusture) x'G5 .  

� wft'x¿ wgljB'tLo (Electropositive) 

x'G5g\ . 

� wft'x¿ tfk / ljB'tsf ;'rfns x'G5g\ .  

� wft'x¿n] Iff/Lo cS;fO8 agfpF5g\ . 

� wft'x¿n] cDn;Fu k|ltlj|mof u/L nj0f 

agfpF5g\ .  

� logLx¿ Malleable / Ductile x'G5g\ . 

� cwft'x¿ 7f];, t/n / UofF; tLg} cj:yfdf 

kfOG5g\ .  

� cwft'x¿sf] kUng] / pDng] tfkStd Go"g 

x'G5 .  

� cwft'x¿sf] 3gTj Go"g x'G5 .  

� cwft'x¿ k|fo g/d x'G5g\ . -ckjfb lx/f_ 

� cwft'x¿sf] 6ns x'Fb}g .  

� cwft'x¿ C0f ljB'tLo (Electronegative) 

x'G5g\ .  

� cwft'x¿ tfk / ljB'tsf s'rfns x'G5g\ .  

� cwft'x¿n] cDnLo cS;fO8 agfpF5g\ .  

� logLx¿n] ;fwf/0ftof cDn;Fu k|ltlj|mof 

ub}{gg\ .  

� logLx¿ Malleable / ductile x'Fb}gg\ .  

oxfFF lj:t[t ¿kn] JofVof ul/Psf wft'x¿dWo] PNd'lgodafx]s c? kmnfd tfdf, ;'g / rfFbL 

;+Std0f wft'x¿ (Transition metals) x'g\ . 
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tkfO{Fn] slt a'em\g'eof] < 
!=  wft'x¿ wg ljB'tLo (Electropositive) t/ cwft'x¿ C0f ljB'tLo 

(Electronegative) x'g'sf] sf/0f s] xf] < 

@=  of}lussf] ljB't ljR5]bg (Electrolysis) ubf{ wft'x¿ Sofyf]8 (Cathode) df 
hDdf x'G5g\ t/ cwft'x¿ Pgf]8 (Anode) df hDdf x'G5g\, lsg < 

#=  Iff/Lo / cDnLo cS;fO8 eGgfn] s] a'lemG5 < 

$=  ;+Std0f wft' (Transition metal) eGgfn] s] a'lemG5 < 
 
#=@ s]xL dxTTjk"0f{ wft'x¿  

kmnfd, tfdf, h:tf, rfFbL, ;'g, PNd'lgod cflb wft'x¿ dfgjLo hLjgdf b}lgs k|of]udf 

cfO/xG5g\ . To;}n] logLx¿nfO{ dxTTjk"0f{ wft'sf] ;"rLdf /fv]/ logLx¿sf] wfp, ef}lts tyf 

/;folgs u'0fx¿ / pkof]ux¿ oxfFF tn k|:t't ul/Psf] 5 .  

;fdfGo kl/rofTds u'0fx¿ o;k|sf/ 5g\ – 

J|m=;= u'0fx¿ PNd'lgod kmnfd tfdf rf FbL ;'g 

!= cª\u|]hL gfd Aluminium Iron Copper Silver Gold 

@= Nofl6g gfd  Ferrum Cuprum Argentum Aurum 

#= ;ª\s]t Aℓ Fe Cu Ag Au 

$= 
kf/df0fljs 

;ª\Vof 
13 26 29 47 79 

%= kf/df0fljs ef/ 27 56 63.5 107.88 197.2 

^= On]S6«g ;+/rgf 
2, 8, 3 2, 8, 14, 2 2, 8, 18, 1 2, 8, 18, 

18, 1 

2, 8, 18, 32, 

18, 1 

&= ;+o'Hotf 3 2 jf 3 1 jf 2 1 1 jf 3 

*= tflnsfdf Ans p–block d–block d–block d–block d–block 

(= tflnsfdf ;d"x IIIA VIII IB IB IB 

!)= tflnsfdf lkl/o8 3
rd

  4
th

  4
th

  5
th

  6
th

  

!!= k|d'v wfp aS;fO6 

(Aℓ2O3. 

2H2O) 

km]N;kf/ 

(KAℓSi3O8 

x]df6fO6 

(Fe2O3) 

DofUg]6fO6 

(Fe3o4) 

rfNsf]kf/fO6 

(CuFeS2) 

rfNsf];fO6 

(Cu2s)  

ch]{G6fO6 

(Ag2S) 

xg{ l;Ne/ 

(AgCl) 

anf}6] ;'g 

(Alluvial 

gold) 

sk]6hfO6 

(Ag.Au)2 
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tkfO{“n] slt a'em'g'eof] < 
%= wft'sf vlgh (Mineral) / wfp (Ores) eGgfn] s] a'lemG5 < 

^= kmnfd k|s[ltdf :jtGq ¿kdf sd} kfOG5 t/ ;'g k|fo :jtGq / z'4 cj:yfdf 
kfOG5, lsg < 

ltgLx¿sf] ef}lts / /;folgs u'0fx¿ t'ngfTds ¿kdf oxfFF k|:t't ul/Psf] 5– 

tT
Tj
    

ef}lts u'0fx¿    

PN
d'l

go
d 

!= of] ;]tf] xn'sf wft' xf] .  

@= o;sf] ljlzi6 3gTj 2.69 x'G5 .  

#= of] sl/j 660
0
C df kUnG5 / sl/j 18000C df pDnG5 .  

$= of] tfk / ljB'tsf] ;'rfns xf] . 

km
n
fd

 != kmnfd Ps 6nsbf/ / v/fgL /ª\sf] wft' xf] . 

@= o;sf] ljlzi6 3gTj 7.86 x'G5 .  

#= sl/a 15000C tfkStddf pDnG5 / sl/a 25000C df pDnG5 . 

tf
df

 

!= tfdf s8f /ftf] v}/f] /ª\sf] wft' xf] .  

@= o;sf] ljlzi6 3gTj 8.95 x'G5 . 

#= of] tfk 10830 df kUnG5 / 23500 df kUnG5 . 

r
fFb
L 

!= of] 6ns ePsf] ;]tf] wft' xf] . 

@= o;sf] ljlzi6 3gTj 10.5 x'G5 .  

#= of] ljB't / tfksf] cToGt /fd|f] ;'rfns xf] . 

;
'g 

!= ;'g rxlsnf] kx]+nf] wft' xf] . 

@= o;sf] ljlzi6 3gTj 19.3 x'G5 .  

#= ;'g ljB't / tfksf] clt /fd|f] ;'rfns xf] .  

 

tkfO{Fn] slt a'em\g'eof] < 
&= xjfOhxfh agfpg PNd'lgod wft' k|of]u ugf{sf] sf/0f s] xf] < 

*= lah'nLsf tf/x¿ vf;u/L tfdf wft'af6 agfpg'sf] sf/0f s] xf] < 

(= uxgfx¿ ;'gaf6 agfOg' / ;'gaf6 agfOPsf uxgfx¿ dxª\uf x'g'sf] sf/0f s] 
xf] < 

!)= lvof (Rust) eGgfn] s] a'lemG5 < 
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#=# dxTTjk"0f{ wft'sf pkof]lutfx¿  

PNd'lgod, kmnfd, tfdf, rfFbL, ;'g wft'x¿ dfgj hLjgdf ljleGg sfdx¿df k|of]u ul/G5g\ . 

h'g o;k|sf/ 5g\ – 

tTTj    pkof]ux¿  

PN
d'l

go
d 

!= PNd'lgodsf] w'nf]nfO{ t]ndf ld;fP/ /+u agfOG5 .  

@= xjfOhxfh tyf xn'sf efF8fs'F8f agfpg o;sf] k|of]u ul/G5 .  

#= ljB't tf/x¿ agfpg k|of]u ul/G5 .  

$= kftnf] PNd'lgod kftf (Aluminium foil) nfO{ ;fdfg a]g{ k|of]u 

ul/G5 . 

%= l;Ssfx¿ agfpg o;sf] k|of]u ul/G5 .  

^= o;sf] k|of]u ldl>t wft'x¿ agfpg ul/G5 .  

&= Stf]ldod, Dofª|ulghh:tf wft'sf] k|zf]wg ug{ . 

*= ;lh{sn pks/0fx¿ agfpg . 

km
n
fd

 

!= ljleGg 58, kfOk, tf/x¿ agfpg . 

@= ljleGg cf}+hf/, xltof/x¿ agfpg .  

#= O{:kft (Steel) pTkfbg ug{ .  

$= 3/]n' efF8fs'F8f agfpg . 

%= ejg, k'n, 6«s, a;, /]nh:tf oftfoftsf ;fwg agfpg .  

^= r'Dasx¿ agfpg . 

tf
df

 

!= tf/ / ljB'tsf ;fdfgx¿ agfpg . 

@= efF8fs'F8fx¿ agfpg .  

#= ldl>t wft'x¿ agfpg -lkQn, sfF; cflb_ 

$= l;Ssfx¿ agfpg . 

%= ljleGg /;folgs kbfy{x¿ tyf sL6gfzs cf}iflw agfpg . 

^= On]S6«f]Kn]l6ª / On]S6«f]6fOlkª ug{ .  

&= /ª\ux¿ agfpg .  

r
fFb
L 

!= ax'd"No efF8f, uxgf agfpg . 

@= ljB'tn]kg (Silver plating) ug{ .  

#= P]gfdf n]k nufO{ 6ns lbg . 

$= l;Ne/ gfO6«]6 / cGo /;folgs kbfy{x¿ agfpg .  

%= kmf]6f]u|fkmLdf l;Ne/ a|f]dfO8sf ¿kdf g]u]l6edf k|of]u ug{ . 

^= ldl>t wft' agfpg .  
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;
'g 

!= uxgf agfpg, hnk nufpg] sfddf k|of]u x'G5 . 

@= l;Ssf / tSdfx¿ agfpg . 

#= ax'd"No d"lt{x¿ agfpg . 

$= kmf]6f]u|fkmL / cf}iflw agfpg .  

%= uf]N8lnkm On]S6«f]:sf]k agfpg .  
 

tkfO{Fn] slt a'em\g'eof] < 
!!= ljB't ljR5]bg (Electrolysis) / ljB't n]kg (Electroplating) eGgfn] s] 

a'lemG5 < 

!@= O:kft (Steel) eg]sf] s] xf] < 
 

%= cEof; 

!= PNd'lgod wft' k|fKt ug{ ;lsg] s'g} b'O{{ wfpsf] gfd n]Vg'xf];\ . o;sf] b'O{{cf]6f pkof]lutf 

n]Vg'xf];\ . 

@= x]df6fO6 / DofUg]6fO6 wfpx¿af6 s'g wft' k|fKt ug{ ;lsG5 < pSt wft'sf] s'g} b'O{{ 

dxTTjk"0f{ pkof]u atfpg'xf];\ . 

#= tfdfsf] s'g} b'O{{ cf]6f u'0fx¿ n]Vg'xf];\ . tfdfsf] b'O{{cf]6f pkof]lutf n]Vg'xf];\ . 

$= rfFbLsf wft'sf s'g} b'O{{ wfp vlghsf] gfd atfpg'xf];\ . of] wft'sf b'O{{ dxTTjk"0f{ 

pkof]lutf n]Vg'xf];\ .  

^= k[i7kf]if0f  

!= aS;fO6 / km]N;kf/ wfpaf6 PNd'lgod wft' k|fKt ug{ ;lsG5 . o; wft'sf] b'O{{cf]6f 

pkof]lutfx¿ o; k|sf/ 5g\ M 

-s_ xjfOhxfh tyf efF8fs'F8f agfpg . 

-v_ ljB't tf/x¿ agfpg . 

@= x]df6fO6 / DofUg]6fO6 wfpx¿af6 kmnfd wft' k|fKt ug{ ;lsG5 . of] wft' xftxltof/ 

agfpg / l:6n agfpg k|of]u ul/G5 . 

#= tfdf, tfk / ljB't\sf] /fd|f] ;'rfns xf . tfdf /ftf], v}/f] /+usf] 6nsbf/ wft' xf] . 

tfdfnfO{ ljB'tLo tf/x¿ agfpg pkof]u ul/G5 . tfdfnfO{ ldl>t wft', lkQn, sfF; cflb 

agfpg k|of]u ul/G5 . 

$= ch]{G6fO6 / xg{ l;Ne/ rfFbLsf b'O{{ wfpx¿ x'g\ . o;sf] b'O{{cf]6f pkof]lutfx¿ 

-s_ ax'd"No efF8f, uxgf agfpg -v_ ljB'tn]kg ug{ . 

&= ;f/f+z  

!= /;folgs k|ltlj|mofdf wft'x¿n] aflx/L ;]naf6 On]S6«f]g lbg] x'gfn] On]S6«f]kf]lhl6e x'G5g\ 
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eg] cwft'x¿n] On]S6«f]g lng] x'gfn] On]S6«f]g]u]l6e x'G5g\ .  

@= of}lusx¿sf] ljB't ljR5]bg ubf{ wft'x¿ wgfTds cfof]g (Cation) / cwft'x¿ C0ffTds 

cfof]g (Anion) sf] ¿kdf 5'l§G5g\ / ljkl/t On]S6«f]8x¿df hDdf x'g hfG5g\ . 

 h:t} M NaCl(l) ⇌ Na++Cl
- 

#= kfgLdf 3'Nbf cDn agfpg] cS;fO8nfO{ cDnLo cS;fO8 (Acidic oxide) elgG5 eg] 

Iff/ agfpg] cS;fO8nfO{ Iff/Lo cS;fO8 (Basic Oxide) elgG5 . cwft'sf cS;fO8 

k|fo cDnLo cS;fO{8 x'G5g\ eg] wft'x¿ k|fo Iff/Lo cS;fO8 x'G5g\ . h:t} – 

cwft' M C+O2

∆→ CO2  

 CO2+H2O⟶H2CO3�aq� 

wft' M 2Ca+O2

∆→ 2CaO 

  CaO+H2O⟶Ca(OH)
2
�aq� 

$= d- AnscGtu{t kg]{ wft'x¿ h;sf] d- pk;]n k"0f{¿kdf el/Psf] 5}g To:tf wft'x¿nfO{ 

;+Std0f wft' (Transition metal) elgG5 . h:t} M Fe, Cu, Ag, Au t/ d- Ans wft' eP/ 

klg k"0f{ el/Psf] d- pk;]nx¿ 5g\ eg] To:tf] wft' ;+Std0f wft' xf]Ogh:t} Zn . 

%= k|s[ltdf vfgLdf kfOg] wft'sf of}lusx¿nfO{ vlgh (Minerals) elgG5 . vlghx¿ dWo] 

a9L dfqfdf wft' ePsf] / pSt vlghaf6 wft' k|zf]wg ubf{ cfly{s ¿kn] kmfObf x'G5 eg] 

To:tf] vlghnfO{ wfp (Ore) elgG5 .  

^= kmnfdn] cfb{| k|s[ltdf x'g] xfjfkfgL;Fu /;folgs k|ltlj|mof u5{ / ljleGg ¿k h:t}– 

lvofdf kl/0ft x'G5 t/ ;'gn] xfjfkfgL;Fu k|ltlj|mof ub}{g . To;}n] ;'g k|s[ltdf z'4 / 

:jtGq ¿kdf kfOG5 .  

&= PNd'lgod xn'sf wft' xf] / o;n] xfjf, kfgL;Fu ;fdfGotof k|ltlj|mof ub}{g . To;}n] 

xjfOhxfh agfpg o;sf] k|of]u ul/G5 .  

*= tfdf ljB'tsf] clt /fd|f] ;'rfns tyf tlGsg] u'0f (Ductility) klg a9L ePsf]n] o;nfO{ 

lah'nLsf tf/x¿ agfpg k|fyldstfsf ;fy k|of]u ul/G5 .  

(= ;'g Pp6f lgliSto wft' (Noble metal) ePsf]n] o;df xfjf kfgL tyf cDnx¿n] ;d]t 

k|efj kfb}{gg\ / of] wft' l6sfp x'G5 . To:t} x]g{df ;d]t ;'gf}nf /fd|f] ePsf]n] ;'g uxgf 

agfpg k|of]u ul/G5 / o;af6 agfOPsf uxgfx¿ dxª\uf x'G5g\ .  

!)= O:kft (Steel) eGgfn] kmnfddf sfa{g, Stf]ldod, lgs]n cflb tTTj ld;fO{ pRr 

tfkStddf ttfP/ agfOPsf] ldl>t wft' (Alloy) xf] . ;+;f/df 7"nf 7"nf lgdf{0f 

;+/rgfx¿df o;sf] k|of]u Jofks 5 . 
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kf7 M !@ 

xfO8«f]sfa{g / o;sf of}lusx¿ 

(Hydrocarbons and its Compunds) 
!= kl/ro 

;+;f/df dfgj ;Eotfsf] Stlds ljsf; ;Fu;Fu} dflg;n] k|s[ltaf6 ljleGg j:t'x¿sf] ;ª\sng 

k|zf]wg / pkof]u ub}{ hfg yfn]sf] kfOG5 . ljz]if u/L k|frLg ;Eotfsf] Oltxf; ePsf /f]d, 

rLg, ef/t, ld> cflb b]zx¿df /ª\u /f]ug, dlb/f, pv'sf] /; / ;v/, agf}iflwx¿, vf]6f], 6]n, 

l3p, l/7\7f, sk'/, dx, b"wh:tf k|fª\ufl/s cyf{t sfa{lgs of}lusx¿ (Organic compound) sf] 

k|of]u k"/ftg sfndf g} Aofks ePsf] kfOG5 . xfdLn] k|of]u ug]{ dl§t]n, vfg]t]n, b"w, l3p, 

c08f, df;', bfneft, t/sf/L tyf k|fo cf}iflwx¿ ;a} sfa{lgs of}lus x'g\ .  

klxn] klxn] sfa{lgs of}lusx¿ hLjhGt' tyf af]6la?jfaf6 dfq k|fKt x'G5 eGg] dfGotf lyof] . 

t/ ;g\ 1828 df k|m]8l/s jf]n/ (Friedrich Wohler) n] s[lqd ;+Zn]if0f lj|mof (Artificial 

synthesis) af6 o'l/of (Urea) agfpg ;kmn eP . To;kl5 pgn] b}jL zlStdf ljZjf; /fVg] 

cfˆgf u'? k|Voft /;fogzf:qL ah]{lno; (Berzelius) nfO{ kq dfkm{t o:tf] s'/f n]Vg'xf];\]sf 

lyP – æd}n] tkfO{FFnfO{ eGg} k5{ ls s'g} hgfj/sf] d2t lagf klg d o'l/of (Urea) agfpg 

;S5' .Æ To;kl5 cGo ljleGg j}1flgsx¿n] Std};Fu k|of]uzfnfdf gfOng, Oy/, Sn]/f]kmd{, 

PlG6afofF]l6s cf}iflwh:tf ljleGg sfa{lgs of}lusx¿ s[lqd ¿kn] agfpg yfn] . sfa{lgs 

of}lusx¿nfO{ klg k|of]uzfnfdf s[lqd tl/sfn] agfpg ;lsg] /x]5 eGg] dfGotf To;kl5 

ljsl;t / :yflkt x'g k'Uof] . pSt ;dokl5 cfP/ sfa{lgs /;fog zf:q (Organic 

Chemistry) sf] zL3| k|ult / k|rf/k|;f/ x'g yfNof] h;sf] sf/0f dfgj ;Eotf / ljsf;df 7"nf] 

of]ubfg k'u]sf] 5 .  

@= p2]Zo  

o; PsfOsf] cWoogkl5 tkfO{FFx¿ lgDg sfo{x¿ ug{ ;Ifd x'g'x'g]5 M 

-s_ xfO8«f]sfa{gsf] kl/efiff lbg . 

-v_ xfO8«f]sfa{gsf pbfx/0f lbg . 

-u_ xfO8«f]sfa{gsf k|sf/ atfpg . 

-3_ ;Gt[Kt xfO8«f]sfa{gsf] kl/efiff lbg . 

-ª_ ;Gt[Kt xfO8«f]sfa{gsf] pbfx/0f lbg . 

-r_ c;Gt[Kt xfO8«f]sfa{gsf] kl/efiff lbg . 

-5_ c;Gt[Kt xfO8«f]sfa{gsf] pbfx/0f lbg . 

-h_ ldy]g, Oy]g, k|f]k]g / Ao'6]g h:tf ;+t[Kt xfO8«f]sfa{gsf] c0f';"q n]Vg'xf];\g . 
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-em_ ldy]g, Oy]g, k|f]k]g / Ao'6]gsf] ;+/rgf ;"q n]Vg'xf];\g . 

-`_ ldy]g, Oy]g, k|f]k]g / Ao'6]gsf pkof]lutf atfpg . 

-6_ xfO8«f]sfa{gaf6 ag]sf of}lusx¿ cNsf]xn -OyfOn cNsf]xn_, Oy/ -8fO{OyfOn Oy/_ / 

lUn;l/g -lUn;]/f]n_ sf] c0f';"q, ;+/rgf ;"q / pkof]lutf n]Vg'xf];\g .  

#= ljifoj:t' 

#=! xfO8«f]sfa{gx¿ (Hydrocarbons) :    

sfa{gsf of}lus (Organic Compounds) dWo] sfa{g / xfO8«f]hg dfq ldn]/ ag]sf 

of}lusx¿nfO{ xfO8«f]sfa{g (Hydrocarbon) elgG5 .  

logLx¿nfO{ aGwg (Bond) sf] cfwf/df lgDgnLlvt b'O{{ lsl;dn] auL{s/0f ul/Psf] 5 – 

-!_ ;Gt[Kt xfO8«f]sfa{g (Saturated hydrocarbon) 

-@_ c;Gt[Kt xfO8«f]sfa{g (Unsaturated hydrocarbon) : 

#=@= ;Gt[Kt xfO8«f]sfa{g (Saturated hydrocarbon) : 

xfO8«f]sfa{gdWo] sfa{g k/df0f'x¿aLr Pp6f dfq aGwg (Single bond) cyf{t 

ePsf] xfO8«f]sfa{gx¿nfO{ ;Gt[Kt xfO8«f]sfa{g (Saturated hydrocarbon) elgG5 . lognfO{ 

cNs]g (Alkane) klg elgG5 . ldy]g (Methane) ;a}eGbf ;/n / cfwf/e"t ;Gt[Kt 

xfO8«f]sfa{g xf] . ldy]g nufot cGo s]xL cfwf/e"t / dxTTjk"0f{ ;Gt[Kt xfO8«f]sfa{gx¿ o;k|sf/ 

5g\ – 

St
= 

;+= 

xfO8«f]sfa{gsf] 
gfd 

c0f';"q 
(MolecuaLr 

formula) 

;+/rgf ;"q 
(Structural formula) 

5f]6f] ;+/rgf ;"q 
(Condensed 

formula) 

! ldy]g 
(Methane) 

CH4  CH4 

@ Oy]g 
(Ethane) 

C2H6 

 

CH3.CH3 

# k|f]k]g 
(Propane) 

C3H8 

 

CH3.CH2.CH3 
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$ Ao'6]g 
(Butane) 

C4H10 

 

CH3.CH2.CH2 

CH3 

plNnlvt ;Gt[Kt xfO8«f]sfa{gsf] ;d"xnfO{ cNs]g (Alkane) z[ª\vnf elgG5 . logLx¿nfO{ 

kf/flkmg (Paraffin) klg elgG5 . logLx¿n] /;folgs k|ltlj|mofdf sd lj|mofzLntf b]vfpg] 

x'gfn] kf/flkmg elgPsf] xf] .  

#=#= c;Gt[Kt xfO8«f]sfa{g (Unsaturated Hydrocarbons) : 

s'g} s'g} xfO8«f]sfa{gx¿ sfa{g–sfa{g k/df0f'x¿aLr b'O{{ jf tLgcf]6f aGwg (Double or triple 

bonds) x¿ ldn]/ ag]sf x'G5g\ . o;/L b'O{{ jf tLg aGwg (Double or triple bond) o'St 

xfO8«f]sfa{gx¿nfO{ c;Gt[Kt xfO8«f]sfa{g (Unsaturated Hydrocarbons) elgG5 .  

s]xL cfwf/e"t / dxTTjk"0f{ c;Gt[Kt xfO8«f]sfa{gx¿sf pbfx/0f o;k|sf/ 5g\– 

J|m=;= c;Gt[Kt 
xfO8«f]sfa{gsf] 

gfd 

c0f';"q 
(MolecuaLr 

formula) 

;+/rgf ;"q 
(Structural formula) 

!= OyfOlng cyjf 
Olyg (Ethylene 

or Ethene) 

C2H4  

cyjf 
CH2.CH2  

 
@= Pl;6fOlng cyjf 

OyfOg 
Acetylene or 

Ethyne) 

C2H2  
cyjf 
CH.CH  

H – C ≡ C – H 

o;df – C ≡ C – 5 . cyf{t l6«kn aG8 
5 . 

 
tkfO{F Fn] slt a'em\g'eof] < 

!= xfO8«f]sfa{g s]nfO{ elgG5 < 

@= ;Gt[Kt xfO8«f]sfa{g eg]sf] s] xf] < s'g} b'O{{ pbfx/0f lbg'xf];\ . 

#= c;Gt[Kt xfO8«f]sfa{g eg]sf] s] xf] < s'g} b'O{{ pbfx/0f lbg'xf];\ . 

#=$ IUPAC k|0ffnL 

IUPAC sf] k"/f ¿k International Union of Pure and Applied Chemistry xf] . of] Pp6f 

xfO8«f]sfj{gx¿sf] gfd n]Vg'xf];\g] ljlw xf] . h; cg';f/ xfO8«f]sfj{gx¿sf] gfd n]Vg'xf];\g 

Prefix + Wordroof Suffix ;"q k|of]u ul/G5 . tyf sIff 10 df prefix ePsf xfO8«f]sfj{gx¿ 

cWoog ub}{gf} . To;}n] xfO8«f]sfj{gx¿sf] gfdfs/0f ug{ wordroof + suffix ;"q k|of]u u5f}{ . 

oxfFF word roof n] sfj{gx¿sf] ;ª\Vof a'emfpF5 eg] suffix n] sfj{g sfj{g aLrsf] af]G8 

a'emfpF5 . lgDg tflnsfdf xfO8«f]sfj{gx¿sf] word roof / suffix lbOPsf] 5 . 
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sfj{gsf] ;ª\Vof Word roof 

C1 Meth 

C2 Eth 

C3 Prop 

C4 But 

C5 Pent 

C6 Hex 

C7 Hept 

C8 Oct 

C9 Non 

C10 Dec 

 

af]G8sf] ;ª\Vof Suffix 

!= sfj{g sfj{g aLr Pp6f dfq af]G8 - ane 

@= sfj{g sfj{g aLr b'O{{cf]6f af]G8 -ene 

#= sfj{g sfj{g aLr ltgcf]6f af]G8 -yne 

 

s]xL pbfx/0fx¿M 

IUPAC k|0ffnL cg';f/ cNs]gx¿sf] gfd 

cNs]g Word roof    Suffix    IUPAC gfd 

1. CH4 Meth -ane Methane -ldy]g_ 

2. CH3CH3 Eth -ane Ethane -Oy]g_ 

3. CH3CH2CH3 Prop -ane Propane -k|f]k]g_ 

4. CH3CH2CH2CH3 But -ane Butane -Ao'6]g_ 

5. CH3CH2CH2CH2CH3 Pent -ane Pentane -k]G6]g_ 
 

IUPAC k|0ffnL cg';f/ clNsgsf] gfdfs/0f 

cNs]g Word roof    Suffix    IUPAC    gfd    
1. CH4 = CH2 Eth -ene Ethene -Olyg_ 

2. CH2 = CH + CH3 Prop -ene Propene -k|f]lkg_ 

3. CH2 = CH - CH2CH3 But -ene Butene -Ao'l6g_ 
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4. CH2 = CH - CH2 CH2CH3 Pent -ene Pentene -k]lG6g_ 
IUPAC k|0ffnL cg';f/ cNsfOgsf] gfdfs/0f 

cNsfOg Word roof    Suffix    IUPAC    gfd    
1. CH = CH Eth -yne Ethyne -OyfOg_ 

2. CH = C - CH3 Prop -yne Propyne -k|f]kfOg_ 

3. CH = C - CH2 - CH3 But -yne Butyne -Ao'6fOg_ 

4. CH = C - CH2CH2CH3 Pent -yne Pentyne -k]G6fOg_ 

#=%= s]xL pkof]uL ;Gt[Kt xfO8«f]sfa{gx¿ (Some Important Saturated Hydrocarbons) : 

ldy]g (Methane)  

c0f';"q M CH4, cf0fljs ef/ : 16  

of] sfj{lgs of}lusx¿dWo] ;a}eGbf ;/n / ;'?jft of}lus xf] . cNs]g z[ª\vnfsf] ;a}eGbf ;fgf] 

;b:o ldy]g Pp6f sfa{g / rf/cf]6f xfO8«f]hgx¿aLr sf]Eofn]G6 aG8 (Covalent bond) ldn]/ 

ag]sf] 5 . ;fdfGo tfkStddf jfo' (gas) sf] cj:yfdf /xg] ldy]g UofF; k|s[ltdf k]6«f]lnod 

UofF; (Mineral gas) sf] ¿kdf hldgd'lg kfOG5 .  

;j{k|yd /;fogzf:qL hf]g 8fN6gn] wflknf] hldg (Marshy land) af6 of] UofF; k|fKt u/]sf 

lyP . To;}n] of] ldy]gnfO{ dfz{ UofF; (Marsh gas) klg elgG5 . of] /ª\uxLg, af;gf/lxt, 

kfgLdf c3'ngzLn x'G5 . g]kfnsf] /fhwfgL sf7df8f}+sf] hldgd'lg klg ldy]g UofF; ePsf 

k|df0fx¿ km]nf k/]sf 5g\ . uf]a/UofF; tyf cGo afofF]UofF;af6 pTkflbt UofF;df klg ldy]g 

kfOG5 .  

ldy]g Uof“;sf] pkof]u M tn pNn]v ePsf] sfo{sf nflu of] UofF; k|of]u ul/G5 – 

-s_ LPG (Liquidified Petrolium Gas) OGwgsf] ¿kdf . 

-v_ ldyfOn cNsf]xn, sfa{g 6]6«fSnf]/fO8, kmd{lN8xfO8 h:tf pkof]uL sfa{lgs of}lusx¿sf] 

cf}Bf]lus pTkfbg ug{ . 

-u_ xfO8«f]hgsf] cf}Bf]lus pTkfbg ug{ .  

-3_ 5fKg] d;L agfpg . 

-ª_ /ª\, h'Qf kfln; tyf /a/ agfpg . 

Oy]g (Ethane) 

c0f';"q M C2H6 

cf0fljs ;+/rgf M 
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cf0fljs ef/ = 30 

Oy]g UofF; cNs]g z[ª\vnfsf] bf];|f] ;b:o of}lus xf] . Oy]g klg k|fs[lts UofF; (Natural gas) 

sf] ¿kdf k]6«f]lnod kbfy{sf vfgLx¿df kfOG5 . of] UofF; ldy]g;Fu} sl/j 20% ldl;P/ /x]sf] 

x'G5 . of] UofF; klg /ª\uxLg, jf:gf/lxt / kfgLdf c3'ngzLn x'G5 .  

Oy]gsf] pkof]u 

-s_ o;nfO{ klg LPG OGwgsf] ¿kdf k|of]u ul/G5 .  

-v_ OyfOn cNsf]xn agfpg pkof]u ul/G5 .  

-u_ cGo of}lusx¿ agfpg o;sf] k|of]u ul/G5 .  

k|f]k]g (Propane)     

c0f' ;"q M C3H8 

cf0fljs ef/ M 44 

cf0fljs ;+/rgf M  

k|f]k]g cNs]g z[ª\vnfsf] t];|f] ;b:o of}lus xf] . of] of}lus klg /ª\uxLg, af:gf/lxt / kfgLdf 

c3'ngzLn UofF;sf] ¿kdf kfOG5 . of] UofF; k|fs[lts UofF;sf] ld>0fdf ldl;P/ /x]sf] cj:yfdf 

k]6«f]lnod kbfy{sf vfgLx¿df kfOG5 .  

k|f]k]gsf] pkof]u 

-s_ LPG OGwgsf] ¿kdf nfO6/x¿df ;d]t o;sf] k|of]u ul/G5 .  

-v_ pBf]ux¿df lr:ofpg] sfo{df (As Refregerrant) klg o;sf] pkof]u ul/G5 .  

Ao'6]g (Butane)     

c0f' ;"q M C4H10 

cf0fljs ef/ M 58 

cf0fljs ;+/rgf M  

Ao'6]g of}lus klg cNs]g ;d"xleq kg]{ rf}yf] ;b:o xf] . of] of}lus klg /ª\uxLg, kfgLdf 

c3'ngzLn / af;gf/lxt UofF;sf] ¿kdf kfOG5 . Ao'6]g UofF; klg k|fs[lts UofF;df cGo 

UofF;x¿;Fu ldl;P/ /x]sf] ld>0f cj:yfdf t]nvfgLx¿df kfOG5 . of] LPG UofF;df ;a}eGbf 

a9L dfqfdf x'g] of}lus xf] . 

Ao'6]gsf] pkof]u 

-s_ LPG OGwgsf] ¿kdf .  -v_ s[lqd /a/sf] sRrf kbfy{sf] ¿kdf .  

tkfO{F Fn] s] a'em\g'eof] < 
$= ldy]gnfO{ lsg dfz{ UofF; elgG5 < 
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%= ldy]gsf] c0f';"q / cf0fljs ;+/rgf n]Vg'xf];\ .  

^= ldy]g UofF;sf s'g} b'O{{ pkof]lutf pNn]v ug'{xf];\ .  

&= LPG sf] k"/f ¿k n]Vg'xf];\ .  

*= Oy]gsf] c0f';"q / cf0fljs ;+/rgf ;"q n]Vg'xf];\ .  

(= Oy]g UofF;sf s'g} b'O{{ pkof]u s] s] x'g\ < 

!)= k|f]k]g cNs]g ;d"xsf] sltcf}+ ;b:o xf] < o;sf] c0f';"q n]Vg'xf];\L cf0fljs ef/ 
slt x'G5 < lbg'xf];\ .  

!!= k|f]k]gsf] ;+/rgf sf]g'{xf];\ .  

!@= k|f]k]g UofF;sf b'O{{ pkof]lutf lbg'xf];\ . 

!#= Ao'6]gsf] c0f';"q / ;+/rgf ;"q agfpg'xf];\ .  

!$= Ao'6]g UofF;sf s'g} b'O{{ pkof]lutf pNn]v ug'{xf];\ . 

 
#=^= xfO8«f]sfa{gaf6 aGg] s]xL dxTTjk"0f{ of}lusx¿ (Some Important Derivatives of 

Hydrocarbons)  

;Gt[Kt xfO8«f]sfa{gdf /x]sf] xfO8«f]hgnfO{ s'g} tTTj jf tTTj ;d"x jf sfo{ ;d"x (Element jf 

Radical jf Functional group) n] lj:yflkt u/]df cGo of}lusx¿ aGb5g\ . o:tf 

of}lusx¿nfO{ tThGo of}lus jf Ao'Tkflbt of}lus (Derived Compounds) elgG5 . h:t} M  

-s_ ldy]gaf6 tLgcf]6f xfO8«f]hgnfO{ tLgcf]6f Snf]l/g tTTjsf k/df0f'n] lj:yflkt ubf{ 

Snf]/f]kmd{ aG5 .  

 CH4      -3H

Cl
               CHCl3 

  -ldy]g_            -Snf]/f]kmd{_ 

-v_ Oy]gaf6 Pp6f xfO8«f]hgnfO{ xfO8«f]lS;n sfo{ ;d"x (Hydroxyl functional group) n] 

lj:yflkt u/]/ OyfOn cNsf]xn aG5 .  

 C2H
6 

     -H

+OH
          C2H

5
OH 

 -Oy]g_              -OyfOn cNsf]xn_ 

b}lgs hLjgdf k|of]udf cfO/xg] s]xL dxTTjk"0f{ xfO8«f]sfa{gaf6 ag]sf of}lusx¿ o;k|sf/ 5g\– 

cNsf]xn (Alcohol)  

xfO8«f]lS;n sfo{ ;d"x (–OH functional gr.) o'St sfa{lgs of}lusx¿nfO{ cNsf]xn elgG5 . 

Pp6f (–OH) o'St cNsf]xnnfO{ monohydric cNsf]xn, b'O{{cf]6f (-OH) ePsf]nfO{ Dihydric / 

tLgcf]6f (–OH) ePsf]nfO{ Trihydric cNsf]xn elgG5 . oxfFF xfO8««f]lS;n (-OH) ;d"x 

cNsf]xnsf] kmª\;gn ;d"x (Functional group) kmª\;gn ;d"x eGgfn] s'g} klg of}lussf] 
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/;folgs tyf ef}lts u'0fx¿ lgwf{/0f ug]{ ;d"x eGg] a'lemG5 . 

;fdfGotof b}lgs hLjgdf OyfOn cNsf]xn (C2H5OH) nfO{ g} cNsf]xn eg]/ a'lemG5 . OyfOn 

cNsf]xnnfO{ Oyfgf]n klg elgG5 .  

c0f';"q M C2H5OH  

cf0fljs ef/ M 46 

cf0fljs ;+/rgf M  

OyfOn cNsf]xnsf] pkof]u  

-s_ dlb/f pTkfbg ug{, 

-v_ sd tfkStd gfKg ;Sg] ydf]{ld6/ agfpg, 

-u_ af];f], t]n, vf]6f] cflbnfO{ 3'nfpg 3f]nssf] ¿kdf, 

-3_ 3fp, rf]6k6s tyf ;'O{ nufotsf ;fdu|L lgd{nLs/0f ug{, 

-ª_ k]6«f]ndf ld;fO{ df]6/ OGwgsf] ¿kdf, 

-r_ cf}iflw, /ª, ;fa'g, Snf]/f]kmd{, Oy/ cflb pTkfbg ug{ cflb .  

lUn;]/f]n (Glycerol) 

lUn;]/f]n cNsf]xn ;d"xleq kg]{ Pp6f Trihydric alcohol xf] . o;nfO{ Jojxf/df lUn;]l/g klg 

elgG5 . of] Rofk–Rofk nfUg] afSnf] (Viscous) t/n kbfy{ xf] . of] /ª\u/lxt u'lnof] :jfbo'St 

of}lus xf] . of] kfgLdf ;lhn};Fu 3'N5 . of] k|f]k]gaf6 3H x6fP/ 3OH ykL ag]sf] sfa{lgs 

of}lus xf] .  

c0f';"q M CH2OH.CHOH.CH2OH  

cf0fljs ef/ M 92 

;+/rgfTds ;"q M  

gf]6 M  1, 2, 3, 4, 5, 6, 7, 8 ......... nfO{ StdzM Mono, di, tri, tetra, penta, hexa, hepta, 

octa ......... elgG5 . 

lUn;]/f]nsf] pkof]u M  

-s_ z/L/sf] ljleGg efusf] 5fnf g/d agfO{ km'6\gaf6 arfpg, 

-v_ u'0f:t/Lo ;fa'g tyf s:d]l6sx¿ pTkfbg ug{, 

-u_ cf}iflwx¿ agfpg, 

-3_ kmnk"mn tyf vfB kbfy{x¿ ;+/If0f ug{, 

-ª_ o;af6 6«fOgfO6«f] lUn;]l/g (TNG) h:tf] la:kmf]6s kbfy{ agfpg ;lsG5, 
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-r_ o;nfO{ PlG6lk|mh (Antifreeze) agfpg k|of]u ul/G5 .  

xf]df]nf]u; z[ª\vnf M 

Pp6} ;"qdf afFWg ldNg], Pp6} kmª\;gn ;d"x ePsf sfj{gsf] a9\bf] ;ª\Vofdf StdldnfP/ /fv]sf 

xfO8«f]sfj{gx¿sf] z[ª\vnfnfO{ xf]df]nf]u; z[ª\vnf elgG5 . h:t}M 

CH4 ldy]g 

CH3 CH3 Oy]g 

CH3 CH2 CH3 k|f]k]g 

CH3 CH2 CH2 CH3 Ao'6]g 

CH3 CH2 CH2 CH2 CH3 k]G6]g 

dflysf] xfO8«f]sfj{gsf] z[ª\vnfdf k|To]s ;b:onfO{ CnH2n + 2 ;"qdf afFWg ldN5 . ;a} z'4 

cNs]g x'g cyjf ;a}df s'g} kmª\;gn ;d"x 5}g / StdzM Pp6f sfj{g a9\b} uPsf] 5 To;}n] of] 

cNs]g xf]df]nf]u; z[ª\vnf xf] . 

To:t}M 

CH3OH ldyfOn cNsf]xn 

CH3 CH3 OH OyfOn cNsf]xn 

CH3 CH2 CH2 OH k|f]kfOn cNsf]xn 

CH3 CH2 CH2 CH2 OH Ao6fOn cNsf]xn 

CH3 CH2 CH2 CH2 CH2 OH k]G6fOn cNsf]xn 

dflysf] cNsf]xnsf] z[ª\vnfdf k|To]s ;b:onfO{ CnH2n + 1OH ;"qdf afFWg ldN5, ;a}df 

xfO8«f]lS;n (-OH) ;d"x kmª\;gn ;d"xsf ¿kdf 5 . / StdzM Pp6f sfj{g a9\b} uPsf] 5 . 

To;}n] of] cNsf]xnsf] xf]df]nf]u; z[ª\vnf xf] . 

Un'sf]h (Glucose) : 

Un'sf]h zAb u|Ls zAb Un's; (Glukus) af6 cfPsf] xf] . h;sf] cy{ u'lnof] eGg] a'lemG5 . 

Un'sf]h kfgLdf clt 3'ngzLn lglZrt HofldtLo cfsf/ ePsf] w"nf] kbfy{ xf] . o;sf] /;folgs 

;"q C6H12O6 xf] . of] Ps k|sf/sf] sfjf]{xfO8«]8 klg xf] . o;nfO{ 8]S:6«f]h (Dexrose) klg 

elgG5 . Un'sf]h, xl/of] la?jfx¿df k|sfz ;+Zn]if0f (Photosyn thesis) k|lj|mofsf] bf}/fg kfgL / 

sfj{g8fOcS;fO8af6 ag]sf] x'G5 h;sf] nflu ;"o{sf] k|sfzn] pmhf{ k|bfg u/]sf] x'G5 . 

k|f0fL dfqfsf] /utdf An8 ;'u/sf] ¿kdf Un'sf]hsf] ;~rf/ eO/x]sf] x'G5 . dfgj z/L/df 

zlStsf] k|d'v ;|f]tsf] ¿kdf Un'sf]hnfO{ lng ;lsG5 . Zjf;k|Zjf; k|lj|mofdf z/L/n] lnPsf] 
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clS;hg / Un'sf]hsf] /;folgs k|ltlj|mof eO{ sfj{g8fOcS;fO8, kfgL / ATP (Adenosine 

Tri Phosphate) sf] ¿kdf zlSt pTkfbg x'G5 . OG;'lng k|ltlj|mof / c¿ ljleGg k|lj|mofx¿n] 

/utdf Un'sf]hsf] dfqf lgoGq0f ub{5 . t/ s'g} sf/0fjz o;f] x'g g;Sbf /utdf Un'sf]hsf] 

dfqf a9\g uO{ xfO{ An8 ;'u/ (high blood sugar) x'G5 jf Un'sf]hsf] dfqf 36\g uO{ nf] An8 

;'u/ (low blood sugar) x'G5 . oL b'j} cj:yfdf dflg;sf nflu 3fts x'G5g\ . 

tkfO{F Fn] slt a'em\g'eof] < 
!$= xfO8«f]sfa{gaf6 aGg] tThGo of}lus eGgfn] s] a'em\g'x'G5 < 

!%= ldy]gsf $ cf]6} xfO8«f]hgnfO{ Snf]l/gn] la:yflkt u/]df s] aG5 < 

!^= cNsf]xn eg]sf] s] xf] < Pp6f pbfx/0f lbg'xf];\ . 

!&= 6«fOxfFOl8«s cNsf]xn (Trihydric alcohol) eg]sf] s] xf] < pbfx/0f lbO{ 
n]Vg'xf];\ . 

!*= lUn;]/f]nsf 3 cf]6f OH nfO{ H n] lj:yflkt ubf{ s] aG5 < n]Vg'xf];\ .  

!(= cNsfPn /]l8sn (Alkyl radical) eg]sf] s] xf] < pbfx/0f lbg'xf];\ .  

@)= OyfOn cNsf]xn, lUn;]/f]n / 8fOOyfOn Oy/sf 4/4 cf]6f pkof]u n]Vg'xf];\ . 

$= cEof; 

-!_ k|fª\ufl/s of}lusdf xf]df]nf]u; z[ª\vnf eGgfn] s] a'lemG5 < pbfx/0f lbO{ n]Vg'xf];\ . 

-@_ Oy]g ;+t[Kt xfO8«f]sfa{g xf] t/ Pl;6fOlng c;+t[Kt xfO8«f]sfa{g xf] . o;sf] sf/0f ;+/rgf 

;"qsf] cfwf/df n]Vg'xf];\ . 

-#_ Ao'6]g ;+t[Kt jf c;+t[Kt s:tf] xfO8«f]sfa{g xf] < o;sf] ;+/rgfTds ;"q n]Vg'xf];\L o;sf] 

cfwf/df sf/0f n]Vg'xf];\ . o;sf] c0f';"q / b'O{{cf]6f pkof]u n]Vg'xf];\ .   

-$_ ;+t[Kt / c;+t[Kt xfO8«f]sfa{gaLr s'g} b'O{{ leGgtf atfpg'xf];\ . logLx¿sf Ps Ps 

pbfx/0f;lxt logLx¿sf] ;+/rgf ;"q n]Vg'xf];\ . xfO8«f]lS;n /]l8sn eg]sf] s] xf] < 

sfa{go'St k|fª\ufl/s of}lusx¿df of] /]l8sn ePsf of}lusx¿nfO{ s] elgG5 < Pp6f 

xfO8«f]lS;n /]l8sno'St of}lussf] gfd, c0f';"q / ;+/rgf ;"q n]Vg'xf];\ . o; of}lussf 

s'g} b'O{{ pkof]u klg n]Vg'xf];\ .   

-%_ lUn;]/f]nsf] ;+/rgf ;"q tn lbOPsf] 5 . o;sf cfwf/df ;f]lwPsf k|Zgsf] pQ/ lbg'xf];\ . 

 
 
 
 

(i) o;nfO{ lsg 6«fOxfFOl8«s cNsf]xn elgPsf] xf] < 

(ii) of] of}lussf b'O{{cf]6f pkof]u n]Vg'xf];\ .  

(iii) o;df ePsf ;a} 'OH' ;d"xsf] ;§f 'H' /fVbf s'g of}lus aG5 < gfd / ;+/rgf ;"q 
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lbg'xf];\ . 

-^_ xf]df]nf]u; z[ª\vnfdf eg]sf] s] xf] < pbfx/0f;lxt n]Vg'xf];\ . 

-&_ Un'sf]h eg]sf] s] xf] < o;sf] ;"q n]Vg'xf];\L o;sf] sfo{ n]Vg'xf];\ . 

%= k[i7kf]if0f 

-!_ Pp6} ;fdfGo ;"qdf JoSt ug{ ;lsg] xfO8«f]sfa{g nufotsf k|fª\ufl/s of}lusx¿sf] ;d"x 

h;df Pp6faf6 csf]{ 'CH2' n] km/s x'G5, To;nfO{ xf]df]nf]u; z[ª\vnf jf ;d"x elgG5 . 

h:t} M cNs]g ;d"x (Alkane homologous series) : 

(i) ldy]g → CH4 

(ii) Oy]g → C2H6 

(iii) k|f]k]g → C3H8 

(iv) Ao'6]g → C4H10 

cGo o:t} (CnH2n) ;"qdf JoSt ug{ ;lsG5, hxfFF n = 1, 2, 3, 4 ...... Std};Fu .  

 

;+/rgf x'G5 . eg] Pl;6fOlngsf] H – C ≡ C – H x'G5 .  -@_ Oy]gsf] 

 

 Oy]gdf l;+un a08 dfq ePsf]n] of] ;+t[Kt xfO8«f]sfa{g xf] eg] Pl;6fOlngdf l6«kn a08 

ePsf]n] c;+t[Kt xfO8«f]sfa{g xf] .  

 

-#_ Ao'6]gsf] ;+/rgf ;"q x'G5 .  

 

 o;df ;a} sfa{gsf aLrdf !÷! cf]6f dfq a08 ePsf]n] of] ;+t[Kt xfO8«f]sfa{g xf] . 

o;sf] c0f';"q C4H10 xf] .  

-$_ ;+t[Kt / c;+t[Kt xfO8«f]sfa{gdf leGgtf M  

;+t[Kt xfO8«f]sfa{g c;+t[Kt xfO8«f]sfa{g 

� logLx¿df l;+un a08 dfq x'G5 .  

� logLx¿ sd lj|mofzLn x'G5g\ . 

pbfx/0f M k|f]k]g 
;+/rgf ;"q M  
 

� logLx¿df 8an of l6«kn a08 x'G5 .  

� logLx¿ a9L lj|mofzLn x'G5g\ .  

pbfx/0f M Pl;6fOlng 
;+/rgf ;"q M H – C ≡ C – H 
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 k|fª\ufl/s of}lusdf kfOg] 'OH' lj|mofzLn tTTj ;d"xnfO{ xfO8«f]lS;n /]l8sn elgG5 . 

xfO8«f]lS;n /]l8sn 'OH' o'St of}lusnfO{ cNsf]xn elgG5 . Pp6f 'OH' o'St of}lussf] 

gfd OyfOn cNsf]xn xf] . o;sf] c0f';"q C2H5OH / ;+/rgf ;"q x'G5 . dlb/f pTkfbg 

tyf 3f]nssf ¿kdf o;sf] k|of]u x'G5 . 

  

 

-%_ tLgcf]6f xfO8«f]lS;n 'OH' ;d"x ePsf]n] lUn;]/f]nnfO{ 6«fOxfFOl8«s cNsf]xn elgPsf] xf] . 

lUn;]/f]n cf}iflw tyf ;fa'g pTkfbgdf pkof]udf cfpF5 . lUn;]/f]nsf] tLgcf]6} 'OH' 

x6fP/ 'H' /fVbf k|f]k]g aG5 .  

 

-^_ ;"qdf afFWg ldNg], Pp6} sfo{d"ns ;d"xx ePsf sfa{gsf] a9\bf] ;ª\Vofdf Std ldnfP/ 

/fv]sf xfO8«f]sfa{gx¿sf] z[ª\vnfnfO{ xf]df]nf]u; z[ª\vnf elgG5 .  

 h:t}M ldy]g CH4 

 Oy]g CH3 CH3 

 k|f]k]g CH3 CH2 CH3 

 Ao'6]g CH3 CH2 CH2 CH3 

 k]G6]g CH3 CH2 CH2 CH2 CH3 

-&_ Un'sf]h Ps kfgLd clt 3'ngzLn lglZrt HofldtLo cfsf/ ePsf] w'nf] kbfy{ xf] . o;sf] 

/;folgs C6H12O6 ;"q xf] . o;nfO{ vfFbf z/L/df zlSt k|fKt x'G5 . 

^= ;f/f+z 

-!_ sfa{g / xfO8«f]hg dfq ldn]/ ag]sf sfa{lgs cyf{t k|fª\ufl/s of}lusx¿nfO{ xfO8«f]sfa{g 

(Hydrocarbon) elgG5 .  

-@_ sfa{gsf k/df0f'x¿ cfk;df Pp6f dfq a08 (Single bond) åf/f hf]l8P/ ag]sf 

xfO8«f]sfa{gx¿nfO{ ;Gt[Kt xfO8«f]sfa{g (Saturated hydrocarbon) elgG5 . h:t} M 

ldy]g, Oy]g, k|f]k]g, Ao'6]g .  

-#_ sfa{gsf k/df0f'x¿ cfk;df b'O{{ jf tLg a08x¿ (Double of triple bond) åf/f hf]l8P/ 

ag]sf xfO8«f]sfa{gx¿nfO{ c;Gt[Kt xfO8«f]sfa{g (Unsaturated hydrocarbon) elgG5 . 

 h:t} M -s_ OyfOlng -8an a08 o'St of}lus_ 
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 -v_ Pl;6fOlng -l6«kn a08 o'St of}lus_ 

-$_ /;fogzf:qL hf]g 8fN6g (John Dalton) n] ldy]g UofF; ;j{k|yd wflknf] hldg 

(Marshy land) af6 k|fKt u/]sf x'gfn] o;nfO{ dfz{ UofF; klg elgG5 . 

-%_ ldy]gsf] c0f';"q CH4 / ;+/rgf ;"q xf] .  

 

-^_ ldyfOn cNsf]xn nufot cGo of}lus agfpg / xfO8«f]hg UofF; pTkfbg ug{ ldy]g k|d'v 

¿kdf k|of]u ul/G5 .  

-&_ LPG sf] k"/f ¿k Liquidified Petroleum Gas xf] .  

 

-*_ Oy]gsf] c0f;"q C2H6 tyf ;+/rgf ;"q  

 

 OGwgsf] ¿kdf tfk pTkfbg ug{ tyf OyfOn cNsf]xn agfpg Oy]g k|of]u ul/G5 .  

-(_ k|f]k]g cNs]g ;d"xsf] t];|f] ;b:o xf] . o;sf] c0f';"q C3H8 xf] . o;sf] cf0fljs ef/ 

(3×12+8×1=44) x'G5 .  

 

-!)_ k|f]k]gsf] ;+/rgf ;"q xf] . 

 

-!!_ LPH UofF;sf] tyf lr:ofpg] kbfy{sf] ¿kdf k|f]k]g k|of]udf cfpF5 .  

 

-!@_ Ao'6]gsf] c0f';"q C4H10 / ;+/rgf x'G5 . 

 

-!#_ LPG UofF;sf] k|d'v efu tyf s[lqd /a/ pTkfbg ug{ sRrf kbfy{sf] ¿kdf Ao'6]g k|of]u 

ul/G5 .  

-!$_ xfO8«f]sfa{gsf] xfO8«f]hgnfO{ s'g} ætTTj jf tTTj ;d"xÆ n] lj:yflkt ubf{ aGg hfg] 

of}lusnfO{ xfO8«f]sfa{gaf6 ag]sf] tThGo of}lus elgG5 .  

-!%_ ldy]g (CH4) sf rf/cf]6} xfO8«f]hgnfO{ Cl n] lj:yflkt ubf{ sfa{g6]6«fSnf]/fO8 (CCl4) 

aG5 . To:t}, Oy]g (C2H6) sf] Pp6f xfO8«f]hgnfO{ 'OH' ;d"xn] lj:yflkt ubf{ OyfOn 

cNsf]xn (C2H5OH) aG5 .  

-!^_ xfO8«f]sfa{gsf] 'H' nfO{ 'OH' ;d"xn] lj:yflkt ubf{ aGg] of}lus cNsf]xn xf] . h:t} M  
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-!&_ tLgcf]6f 'OH' ;d"x ldn]/ ag]sf] cNsf]xnnfO{ 6«fOxfFOl8«s cNsf]xn elgG5 . h:t}M 

 

-!*_ lUn;]/f]nsf tLgcf]6f 'OH' ;d"xnfO{ 'H' n] lj:yflkt u/]df k|f]k]g (C3H8) cyf{t 

 

 aG5 .  

 

-!(_ cNs]g ;d"xsf xfO8«f]sfa{gsf] Pp6f xfO8«f]hg 5'l§P/ afFsL /x]sf] ;d"xnfO{ /]l8sn 

cNsfOn elgG5 . h:t} M  

 -s_ ldy]g                   ldyfOn 

  CH4 –                     CH3 

 -v_ C2H6                        –C2H5 

   Oy]g                OyfOn 

gf]6 M b'O{{cf]6f OyfOn /]l8sn ePsf] Oy/ 8fOOyfOn Oy/ (C2H5 – O – C2H5) xf] .  

-@)_ dlb/f pTkfbg ug{, 3f]nssf] ¿kdf, ;fdu|L lgd{nLs/0f ug{ tyf ydf]{ld6/df OyfOn 

cNsf]xn k|of]u ul/G5 .  

 5fnf g/d agfpg, cf}iflw agfpg, ;fa'g agfpg / vfB ;'/If0fdf lUn;]/f]n k|of]udf 

cfpF5 .  

 Pg]:y]l;ofsf] ¿kdf, 3f]nssf] ¿kdf, lr:ofpg] kbfy{sf] ¿kdf tyf cNsf]xn ;d]t 

ld;fO{ OGwgsf] ¿kdf Oy/ pkof]udf NofOG5 .   

 

 

–H 

–H 
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kf7 M !# 

b}lgs hLjgdf k|of]u x'g] j:t'x¿ 

(Materials used in Daily lie) 
!= kl/ro M 

/;fogzf:q (Chemistry) cGtu{t ;+;f/df ePsf ljleGg j:t'x¿ s'g\ s'g\ tTTjx¿ ldnL ag]sf 

x'G5g\ / s;/L ag]sf x'G5g\ eGg] ;jfndf cWoog cg';Gwfg tyf vf]hL sfo{ x'G5 . /;fogzf:qL 

(Chemist) x¿n] o;af6 k|fKt 1fg / pknlAwnfO{ cfwf/ agfO xfd|f] b}lgs hLjgdf k|of]udf 

cfO/xg] ljleGg j:t'x¿ pTkfbg ug]{ k|ljlw / k|lj|mofsf] ljsf; u/]sf 5g\ . /;fogzf:qLx¿n] 

/;fogzf:qsf] 1fg, vf]h / pknlAwsf] pkof]u ub}{ cfw'lgs hLjgnfO{ ;xh, ;/n / ;'ljwfhgs 

agfpg] x]t'n] gofF gofF j:t'x¿sf] cfljisf/ ug]{ Std ;w}F+ g} rlncfPsf] 5 / of] Std hf/L g} 

/xg] 5 . x'g t ;a}h;f] /;folgs kbfy{x¿ xfd|f] cfw'lgs b}lgs hLjgdf s'g} g s'g} ¿kdf 

pkof]udf cfO/x]sf x'G5g\ . oBlk l;d]G6, sfFr, ;]/fldS;, /];f, Knfli6s, ;fa'g, l86/h]G6, 

sL6gfzs cf}iflw / /;folgs dnh:tf j:t'x¿n] xfdL ;a}sf] Jojxf/df k|ToIf ;/f]sf/ /fV5g\ . 

oL k|ToIf ¿kdf pkof]udf cfO/xg] s]xL dxTTjk"0f{ cf}Bf]lus /;folgs j:t'x¿sf] /rgf sRrf 

kbfy{, ljz]iftf / pkof]usf ;fy} logLx¿sf] k|of]uaf6 jftfj/0fdf x'g] /;folgs k|b"if0f, k|efj / 

o;sf] ;dfwfgaf/] o; kf7df rrf{ ul/Psf] 5 .  

@= p2]Zo 

o; PsfOsf] cWoogkl5 tkfO{F lgDg sfo{x¿ ug{ ;Ifd x'g'x'g]5 M 

-s_ l;d]G6, l;;f -sfFr_, kmfOa/ -/];f_, ;]/fldS;, Knfli6s, ;fa'g, l86/h]G6, sL6gfzs cf}iflw 

/ /;folgs dnx¿sf] agfj6 j0f{g ug{ .  

-v_ plNnlvt j:t'x¿sf] b}lgs hLjgdf pkof]u j0f{g ug{ .  

-u_ plNnlvt b}lgs hLjgdf pkof]uL j:t'x¿ agfpg rflxg] sRrf kbfy{x¿sf] gfd atfpg .  

-3_ oL /;folgs j:t'x¿sf] k|of]u Jofks x'gfsf] sf/0f atfpg .  

-ª_ cfˆgf] ;]/f]km]/f]df k|of]u ul/g] dnx¿ af/] atfpg . 

-r_ s[lif pTkfbgdf sDkf]i6 dn / o;sf] e"ldsf JofVof ug{ .  

-5_ ljleGg /;folgs j:t'x¿af6 pTkGg x'g] /;folgs k|b"if0fsf] kl/ro lbg .  

-h_ /;folgs k|b"if0fsf ;d:ofx¿;Fu kl/lrt x'g .  

-em_ s'lxP/ hfg] (Biodegradable) / s'lxP/ ghfg] (Non-biodegradable) kmf]xf]/d}nfsf] leGgtf 

5'6\ofpg .  

-`_ /;folgs k|b"if0f /f]syfdsf pkfox¿sf] klxrfg ug{ / tL pkfox¿ ckgfpg . 
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#= cfwf/e"t ljifoj:t' 

ljZjsf] hg;ª\Vof b|'t ultdf j[l4 eO/x]sf] 5 . dflg;sf] ;/b/ cfo' klg a9\g] Std hf/L 5 . 

;+;f/el/sf dflg;n] cfˆgf] cfjZostf k"lt{ ug{ tyf hLjgnfO{ ;xh, ;/n, :j:y / bL3{ agfpg 

lj1fgsf] d2tn] k|s[ltdf ePsf ljleGg dfgjf]kof]uL j:t'x¿h:t}– vlgh wft', cwft', t]n, UofF; 

cflbsf] pTvgg\ u/]sf 5g\ . o;sf ;fy} b}lgs hLjgdf pkof]udf cfO/xg] j:t'x¿ h:t}– ;fa'g, 

:ofDkf], Knfli6s, l;d]06, kf]lnd/ /];f, /;folgs dnx¿, /;folgs ljiffbLx¿, cflbsf] cfljisf/ 

tyf lbgfg'lbg cf}Bf]lus pTkfbg klg eO/x]sf] 5 . 

/;fogzf:qsf] 1fg / ljleGg /;folgs j:t'x¿sf] pTkfbg / pkof]un] dfgjn] k[YjLdf  

-w/tLdf_ kfOnf 6]s]b]lv d[To'ko{Gt p;sf] hLjgnfO{ ;'ljwfhgs agfpg'sf ;fy} /xg;xgdf 

Jofks kl/jt{g NofPsf] s'/f ;a} ;fd' 5n{ª\u 5 / s]xL xb;Dd xfdL cfkm}Fn] klg ef]lu/x]sf 5f}+F . 

/;fogzf:qsf] 1fgn] k[YjLdf lbgx'F a9\bf] hg;ª\Vofsf] k|f0f /Iff ug]{ vfB pTkfbgdf ljljw 

tl/sfn] ;3fp k'¥ofO/x]sf] 5 . hGdb]lv d[To';Dd nfUg] ljljw /f]ux¿;Fu n8\g] Ifdtf lbg] tyf 

/f]ux¿sf] pkrf/ ug]{ ljleGg cf}iflwx¿sf] pTkfbg klg /;fog lj1fgs} 1fgdf cfwfl/t 5 . 

;+;f/df ljzfn ;+/rgfx¿ h:t} k'n, ejg, v]nd}bfg af6f] cflb l;d]G6, wft'x¿ nufot cGo 

/;folgs j:t'x¿sf] k|of]u u/]/ agfOPsf x'G5g\ .  

dflg;sf nflu rflxg] ljleGg nQf, sk8f pTkfbg ug{ pkof]u ul/g] k|fs[lts / s[lqd /];fx¿sf] 

pTkfbgdf klg /;fog zf:qn] ;3fp k'¥ofPsf] 5 . ljZjel/sf dflg;x¿n] cfˆgf] lxt, ;lhnf] / 

kmfObfsf nflu /;fog lj1fgnfO{ clwstd ¿kdf ljleGg If]qdf pkof]u ul//x]sf 5g\ .  

$= d'Vo ljifoj:t'  

$=! l;d]G6 (Cement) : vfgLaf6 k|fKt x'g] r'g9'ª\uf (Limestone) / ljz]if k|sf/sf] /ftf] df6f] 

(Clay) sf] ld>0faf6 ljleGg k|lj|mofåf/f l;d]G6 pTkfbg ul/G5 .  

b'O{{ ltxfO{ nfOd:6f]g / Ps ltxfO{ Sn] -df6f]_ sf] w'nf] agfO{ kfgL ld;fP/ n]bf] (Slurry) agfO{ 

cUnf] e§L (Rotary kiln) df /fv]/ sl/j 16000C ;Dd ttfpFbf /ftf] /ftf] bfgfsf] ¿kdf kl/0ft 

x'G5 . h;nfO{ l;d]G6 lSnª\s/ (Cement clinker) elgG5 . oxL hl6n ;ld>0fsf] ¿kdf /x]sf] 

l;d]G6 lSnª\s/nfO{ lkFw]/ dl;gf] w'nf]sf] ¿kdf sl/j 3% hlt lhK;d (CaSO4.2H2O) ld;fP/ 

l;d]G6 agfOG5 . o;/L tof/ ul/Psf] l;d]G6 k]k/ Jofu, kf]lnlyg Jofu jf h'6 Jofudf aGb u/L 

ahf/df laStL ljt/0fsf nflu k'¥ofOG5 .  

l;d]G6 /;folgs ¿kdf SoflN;od l;lns]6 (2CaO.SiO2) / SoflN;od PNo'ldg]6 

(5CaO.3Aℓ2O3) sf] ld>0f xf] . kfgL;Fu ld;fP/ ;'s]kl5 hd]/ l;d]G6 s8f kTy/h:tf] aG5 

h;nfO{ ;]l6ª\u (Setting) elgG5 . lhK;dn] l;d]G6sf] ;]l6ª\unfO{ /fd|f];Fu u'0f:t/Lo x'g ;xof]u 

u5{ . l;d]G6 ;+/If0f ug{ cfb|{tf / kfgLaf6 arfO/fVg ;'Vvf 7fpFFdf e08f/0f ug'{k5{ . ;xL 

tl/sfn] ld>0f agfO{ l;d]G6 k|of]u u/]/ agfOPsf ;+/rgfx¿sf] cfo' sl/j !)) jif{ x'g] x'gfn] / 
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kmnfd;Fu} o;af6 agfOPsf] ;+/rgfx¿ emg} alnof] x'g] x'gfn] l;d]G6sf] k|of]un] Jofkstf kfPsf] 

5 .  

l;d]G6df kfgL / afn'jf dfq ld;fP/ agfOPsf] ld>0fnfO{ df]6f{/ (Mortar) elgG5 eg] ;f] 

ld>0fdf /f]8f;d]t ld;fO 3f]n]/ agfOPsf] ld>0fnfO{ St+lSt6 (Concrete) elgG5 . df]6f{/ ejgx¿ 

Knfi6/ (Plaster) ug{ O{6f 9'ª\uf h8fg ug{ k|of]u ul/G5 eg] sª\lSt6 k'n, gx/, 9n, ;8s, afFw 

agfpg / 3/ ejgx¿ 9nfg ug{ k|of]u ul/G5 . /8, l;d]G6 / sª\lSt6sf] k|of]u u/L agfOPsf] 

;+/rgfnfO{ R.C.C. (Reinforced Cement Concrete) elgG5 .  

g]kfndf l;d]G6 pBf]ux¿  

-s_ x]6f}+8f l;d]G6 sf/vfgf, x]6f}+8f 

-v_ pbok'/ l;d]G6 sf/vfgf, pbok'/ 

-u_ lxdfn l;d]G6 sf/vfgf, rf]ef/, sf7df8f}+ . -jftfj/0f k|b"if0f u/]sf] sf/0f b]vfO{ xfn aGb 

cj:yfdf_ 

oL afx]s lqj]0fL, lgdf{0f, hubDaf, uf]/vf, j[h cflb l;d]G6 pBf]ux¿ klg g]kfndf 5g\ . xfn} Ps 

cWoogn] bfª\udf 7"nf] r'g9'ª\uf vfgL /x]sf] tYo km]nf kf/]kl5 ca ToxfFF g]kfns} ;aeGbf 7"nf] 

l;d]G6 pBf]u :yfkgf x'g] ePsf] 5 . 

tkfO{Fn] slt a'em\g'eof] < 
!= l;d]G6 agfpg s'g s'g sRrf kbfy{x¿ rflxG5 < 

@= sª\lSt6 eg]sf] s] xf] < 

#= l;d]G6 lSnª\s/ eGgfn] s] a'lemG5 < 

$= l;d]G6df lhK;d ld;fpgfn] s] x'G5 < 

$=@ l;;f jf sf Fr (Glass) : xfd|f] b}lgs hLjgdf k|of]u ul/g] cg'xf/ x]g]{ P]gf, rZdf, cf}iflwsf] 

af]tn, ljh'nLsf] aNj -lrd_, ydf]{ld6/, em\ofnsf l;;f ;a} sfFraf6 ag]sf x'G5g\ . oL 

afx]s k|of]uzfnfx¿df pkof]u ul/g] 6]i66\o'j, ljs/, ˆnf:s, kmg]n, n]G;, lk|Hd, af]tnx¿ 

ljleGg vfnsf sfFrx¿af6} agfOG5g\ .  

k|s[ltdf k|r'/ dfqfdf kfOg] l;lnsf jf l;lnsg 8fOcS;fO8 (SiO2) g} sfFrsf] k|d'v / cfwf/e"t 

sRrf kbfy{ xf] . oxL l;lnsfdf ljleGg cGo /;folgs kbfy{x¿ ld;fO{ cfjZostfcg';f/ ttfP/ 

km/s km/s ljz]iftf ePsf sfFr pTkfbg ul/G5 .  

sfFrnfO{ ttfpFbf klUng] x'gfn] ljleGg cfsf/df 9fNg ;lsg], xfjf, kfgL / ;fwf/0f /;fogx¿;Fu 

k|ltlj|mof gug]{ jf c;/ gug]{, kf/bz{s;d]t x'g] x'gfn] o;sf] k|of]u ;+;f/e/ Jofks aGb} uO/x]sf] 

5 . 

ljleGg k|sf/sf sfFrx¿ ltgLx¿sf] sRrf kbfy{, ljlzi6tf / pkof]lutf emlNsg] tflnsf 

o;k|sf/ 5 M 
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J|m=;=    sf Frsf] lsl;d    sRrf kbfy{    ljz]iftf    pkof]u 
!= Sjfh{ sfFr÷l;lnsf sfFr 

(Quartz glass) 

l;lnsfnfO{ 1600
0
C 

sf] pRr tfkStddf 
ttfpg] .  

lSt:6nfOg, 
s8f, tfkn] 
x'g] k|;f/ a9L 
x'g] . 

ax'd"No kTy/ (Gems), 
ljB'tLo pks/0fx¿ . 

@= jf6/ sfFr  
(Water glass) 

l;lnsf / ;f]l8od 
jf kf]6fl;od 
sfaf]{g]6 . 

;lhn} kfgLdf 
3'N5 . 

clUg k|lt/f]ws (Fire 

proof), l;lnsf uf8]{g . 

#= ;fwf/0f sfFr (Ordinary 

glass) cyjf g/d sfFr 
(Soft glass) jf ;f]8f 
nfOd sfFr (Sodalime 

glass) 

l;lnsf, ;f]l8od 
sfaf]{g]6 / SoflN;od 
sfaf]{g]6 ;fy} n]8 
df]gf]– cS;fO8 
(PbO) .  

kfgLdf 
g3'Ng], sd 
tfkStddf 
klUng] 
l/k|m\oflS6e 
OG8]S; a9L . 

;fwf/0f af]tnx¿, 6]i6 
6\o'j, sfFrsf gnLx¿, 
em\ofnsf] P]gfx¿, 
k|sfz pks/0fh:t} 
n]G;, lk|Hd . 

$= s8f sfFr (Hard glass) 
cyjf kf]6f;nfOd sfFr 
(Potash lime glass) 

l;lnsf, kf]6fl;od 
sfaf]{g]6 / SoflN;od 
sfaf]{g]6 . 

pRr 
tfkStddf 
dfq klUng] . 

k|of]uzfnfdf ttfpg 
k|of]u ul/g] ;fdfgx¿ 
h:t}–xf8{Unf; 6]i6 
6\o'j, Rb flask, ljs/ . 

%= af]/f]l;lns]6 sfFr 
(Borosilicate glass) 
cyjf kfO/]S; sfFr 
(Pyrex glass) 

l;lnsf, ;f]l8od 
sfaf]{g]6 / jf]/f]g 
cS;fO8 (B2O3) 

tfk 36a9sf] 
k|efj sd 

ljs/, ˆnf:s, 6]i6 6\o'j 
cflb, tfk vKg] 
k|of]uzfnfsf ;fdfgx¿ 

^= n]8lSt:6n sfFr (Lead 

crystal glass) cyjf 
kf]6f; n]8 sfFr (Potash 

lead glass) cyjf ˆn'6 
sfFr (Fluet glass) 

l;lnsf, kf]6fl;od 
sfaf]{g]6 / n]8 
df]gf]cS;fO8 (Pbo) 

l/k|m\oflS6e 
OG8]S; a9L 
x'g] . 

k|sfz pks/0fx¿ 
h:t}– r:dfsf] n]G;, 
k|of]uzfnf n]G;, lk|Hd, 
lrd cflb . 

/lª\ug sf Fr (coloured glasses) : ;fwf/0f sfFr agfpg] ld>0fdf cfjZos /ª\ucg';f/ ljleGg 

wft'sf cS;fO8x¿ (Metallic Oxides) ld;fO{ ttfP/ /ª\lug sfFrx¿ pTkfbg ul/G5 . To;}n] 

/lª\ug sfFrdf l;lnsf, ;f]l8od sfaf]{g]6 / SoflN;od sfaf]{g]6sf] ;fydf tnsf dWo] s'g} 

wft'cS;fO8 ld;fOPsf] x'G5 . 

J|m=;=    sf Frsf] /ª\u    ld;fOg] wft' cS;fO8 

!= 

@= 

#= 

$= 

%= 

^= 

a}hgL (Violet) 

gnLf] (Blue) 

sfnf] (Black) 

xl/of] (Green) 

kx]+nf] (Yellow) jf v}/f] (Brown) 

/ftf] (Red) 

DofUgflgh cS;fO8 (MnO2) 

sf]jfN6 (II) cS;fO8 (CoO) 

lgs]n (IV) cS;fO8 (NiO2) 

Stf]ldod cS;fO8 (Cr2O3) 

cfO/g (III) cS;fO8 (Fe2O3) 

sk/ (II) cS;fO8 (CuO) 
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&= 

*= 

;]tf] (Milky white) 

KofhL (Purple) 

l6g (II) cS;fO8 (SnO) 

sk/ (I) cS;fO8 (Cu2O) 

;fdfGotof sfFr eGgfn] ljleGg wft'x¿sf] l;lns]6 ld>0f xf] . h:tf] ls ;f]l8od l;nLs]6 

(Na2SiO3), kf]6fl;od l;lns]6 (K2SiO3) cflb .  

tkfO{Fn] slt a'em\g'eof] < 
%= sfFrsf] cfwf/e"t sRrf kbfy{ s] xf] < 

^= sfFr a9L pkof]uL x'g'sf] sf/0f s] xf] < 

&= /ª\lug sfFr s;/L agfOG5 < 

$=# /];f (Fibers) : ;fdfGotof tlGsg] u'0f ePsf alnof nfdf] TofGb|f] cfsf/ ePsf wfuf]] h:tf 

j:t'x¿nfO{ /];f elgG5 . /];fx¿sf] juL{s/0f / pbfx/0f ;+If]kdf oxfFF k|:t't ul/Psf] 5– 

 
/+u (Colouring matter) : ljleGg vfB kbfy{x¿df cfsif{0f a9fpg ljleGg /+ux¿sf] k|of]u 

ul/Psf x'G5g\ . h'g sltko cvfB -vfg cof]Uo_ klg x'G5g\ . h;n] ubf{ dfgj z/L/df SofG;/ 

h:tf /f]ux¿ klg nfUg] ub{5 . To:t} 5fnf ;DaGwL ljleGg /f]ux¿ klg nfUg] ub{5g\ . 

tkfO{Fn] slt a'em\g'eof] < 
*= k|fs[lts / s[lqd /];fdf s] km/s 5 < 

(= /];fx¿ s] sfddf k|of]u ul/G5g\ < 

$=$ ;]/fldS; (Ceramics) : sfa{g, gfO6«f]hg, xfO8«f]hg tyf ljleGg wft'sf cS;fO8o'St 

ldl>t of}lus ePsf] Ps k|sf/sf] ljz]if df6f]nfO{ ;]/fldS; elgG5 . o; k|sf/sf] z'4 ;]tf] 

df6f]nfO{ sfcf]lng (Kaolin) klg elgG5 . o;} df6f]df cfwfl/t efF8fs'F8f agfpg] 

pBf]unfO{ ;]/fldS; pBf]u (Ceramics industry) elgG5 .  

;]/fldS; sfcf]lng df6f]nfO{ kfgLdf /fd|f];Fu d'5]/ ljleGg rflxPsf] cfsf/df 9fnL klxn] 3fddf 
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;'sfPkl5 e§Ldf pRr tfkStddf ttfOG5 / s8f k|sf/sf efF8fs'F8f, sk Kn]6, d"lt{, a]l;g, 

lah'nLsf ;fdfg cflb nufot gSsnL bfFt tyf xf8hf]gL{;d]t agfOG5 . ;]/fldS;sf ;fdfgnfO{ 

6Nsfpg rds (glaze) lbOG5 eg] l5b| gePsf] lrNnf] agfpgsf nflu efF8fx¿ agfpg] Stddf 

vfg] g'gsf] w'nf] tft}df 5ls{OG5 .  

xfjfkfgnL] c;/ gug]{, pRr tfk vKg], tfk / ljB'tsf] s'rfns, ;fdfGo /;fogx¿;Fu k|ltlj|mof 

gug]{, s8f ;+/rgf cflb u'0fx¿n] ubf{ o;sf] k|of]u Jofks / nf]slk|o ePsf] xf] . 

tkfO{Fn] slt a'em\g'eof] < 
!)= ;]/fldS; eg]sf] s] xf] < 

!!= ;]/fldS;df vfg] g'g lsg /flvG5 < 

!@= ;]/fldS;sf] k|of]u Jofks x'g'sf] sf/0f s] xf] < 
$=% Knfli6s (Plastics) : ;–;fgf df]gf]d/ �Monomer� c0f'x¿af6 s[lqd ¿kdf ;+Zn]if0f u/L 

pTkfbg ul/Psf /];fx¿ (Artificially synthesized polymers) nfO{ Knfli6s elgG5 . o;/L 

Knfli6s kf]lnd/ agfpg] /;folgs k|ltlj|mofnfO{ kf]lnd/fOh]zg (Polymerization) elgG5 . 

h:t} – 

  n�CH2=CHCl� ⟶ 
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 legfOn nf]/fO8 kf]lnlegfOn Snf]/fO8 (PVC)  

 -dgf]d/_  -kf]lnd/_ 

kf]lnd/x¿nfO{ o; k|sf/ ljefhg ug{ ;lsG5 – 
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Knfli6s agfpg rflxg] sRrf kbfy{ df]gf]d/x¿ vlgh t]n k|zf]wgaf6 k|fKt x'G5g\ .  

tkfO{“n] slt a'em\g'eof] < 
!#= Knfli6s eGgfn] s] a'lemG5 < 

!$= a]s]nfO6sf df]gf]d/ s] s] x'g\ < 

!%= PVC sf] k"/f ¿k s] xf] < 
 

$=^ ;fa'g / l86/h]G6 (Soaps & Detergents)    MMMM xfd|f] b}lgs hLjgdf ;/;kmfOsf nflu x/kn 

k|of]u eO/xg] ;fa'g, jg:klt t]n jf hgfj/sf] af];f]nfO{ cNsfnL;Fu k|ltlj|mof u/fP/ 

agfOPsf] x'G5 . o;/L ;fj'g agfpg] ljlwnfO{ ;fkf]lglkms];g elgG5 . o; k|lj|mofsf] 

/;folgs k|ltlj|mof o; k|sf/ 5 M 

 C3H5C(OOCR)3 + 3NaOH  → 3NaOOCR + C3H5(OH)3 

 ;fa'j lUnl;/Lg hxfFF, R = xfO8«f]sfa{g 

;fa'g / l86/h]G6aLr leGgtf 

;fa'g l86/h]G6 

� ˆof§L cDnsf] ;f]l8od nj0fnfO{ ;fa'g 

elgG5 .  

� ;f]l8od :6]/]6 (C
17

H35COONa) 

;fa'gsf] pbfx/0f xf] .  

� ljleGg jg:kltaf6 k|fKt t]n of k|f0fLsf] 

af];f] (Oils or fat) / sfli6s ;f]8f 

� w'nfOdf k|of]u ul/g] ;fa'geGbf a9L 

3'ngzLn xfO8«f]sfa{gaf6 k|fKt ;+Zn]lift 

/;fognfO{ l86/h]G6 elgG5 .  

� ;f]l8od nl/n ;Nkm]6 (Sodium lauryl- 

sulphate) l86/h]G6sf] pbfx/0f xf] .  

� k]6«f]lnod kbfy{af6 l86/h]G6sf] sRrf kbfy{ 
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(NaOH) ;fa'gsf sRrf kbfy{ x'g\ . 

� h}ljs k|lj|mofaf6 s'lxP/ hfG5g\ jf 

Biodegradable x'G5g\ .  

(Raw material) k|fKt x'G5g\ .  

� logLx¿ h}ljs k|lj|mofaf6 s'lxP/ hfFb}gg\ jf 

Non-biodegradable x'G5g\ .  

;fa'g / l86/h]G6x¿nfO{ ;'ulGwt / a9L nf]slk|o tyf cfsif{s agfpg ljleGg vfnsf ;'uGwx¿ 

(Perfume) ylkG5g\ .  

tkfO{Fn] slt a'em\g'eof] < 
!^= ;fa'g eg]sf] s] xf] < 

!&= n'uf w'gsf nflu ;fa'geGbf l86/h]G6 a9L pkof]uL dflgG5, lsg < 

!*= ;fa'g agfpg k|of]u ul/g] jg:klt t]n s] s]af6 k|fKt ug{ ;lsG5 < 

!(= ;fkf]lglkms];g eg]sf] s] xf] < 
 

$=& sL6gfzs cf}iflw (Insecticides) M s[lifjfnLdf tyf 3/fo;L hLjgdf xfgL k'¥ofpg] sL/fx¿ 

dfg{ pkof]u ul/g] /;folgs kbfy{nfO{ sL6gfzs cf}iflw (Insecticides) elgG5 . sL6gfzs 

cf}iflwsf k|sf/ / pbfx/0fx¿ oxfFF k|:t't ul/Psf] 5 – 

 

 

 

 

 

 

 

 

 

 

 

;a} vfnsf sL6gfzs cf}iflwsf] k|of]usf kfZj{k|efj (Side effects) x'g] x'gfn] ;s];Dd o;sf] 

k|of]u gug]{, ug'{ g} kg]{ ePdf cGo hLjhGt'nfO{ ljgfz gug]{ vfnsf sL6gfzssf] ;fjwfgLk"j{s 

k|of]u ug'{kb{5 .  

tkfO{“n] slt a'em\g'eof] < 
@)= sL6gfzs cf}iflw eg]sf] s] xf] < 

csfa{lgs sL6gfzs (Inorganic 

Insecticides) vlghaf6 k|fKt x'G5g\ . 

sfa{lgs sL6gfzs (Organic Insecticides) 

;+Zn]lift tl/sfaf6 agfOG5 . 

h:t} M  
!= SoflN;od cf;{g]6 
@= n]8–cf;{g]6 
#= nfOd;Nkm/ 

!= cuf{gf]Snf]l/s sL6gfzs -Snf]l/go'St_ 
h:t} M -s_ l8=l8=6L= -v_ la=Pr=;L 
 -u_ clN8«g -3_ 8fOclN8«g 

@= kmf]:kmf]l/s sL6gfzs -kmf]:kmf]/;o'St_ 
h:t} M -s_ dfnflyog,  -v_ kf/flyog 

#= sfaf]{d]6 sL6gfzs -Pldgf]u|'k NH2 o'St_ 
h:t} M -s_ a]ug  -v_ 6ld{s 

sL6gfzs cf}iflw 
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@!= l8=l8=6L= / la=Pr=;L= sf] k"/f ¿k s] xf] < 

@@= cuf{gf]kmf]:kmf]]l/s sL6gfzs eg]sf] s] xf] < 
 

$=* dn (Fertilizers) : df6f]sf] pj{/fzlSt a9fpg af]6la?jfnfO{ cfjZos vfB tTTj k|bfg ug{ 

k|of]u ul/g] kbfy{nfO{ dn elgG5 . dnx¿ ljleGg k|sf/sf x'G5g\ . o;sf] lsl;d / 

pbfx/0fx¿ o;k|sf/ 5g\ – 

 

 

 

 

 

 

 

 

ljleGg /;folgs dnsf] pbfx/0f / sfd o;k|sf/ 5 – 

St=;+ dnsf] lsl;d pbfx/0f sfdx¿ 

!= gfO6«f]hgo'St dn 
(N–Fertilizers) 

o'l/of -sfaf{dfO8_, SoflN;od 

Pdf]lgod gfO6«]6 (CAN) : 

[Ca(NO3)2.NH4NO3], 

SoflN;od ;fOgfdfO8 Ca(CN)2  

la?jfsf] j[l4 ug'{ .  

kmnkm"nsf] ljsf; ug'{ .  

@= kmf]:kmf]/;o'St 

dn 
(P–Fertilizers) 

SoflN;od ;'k/ kmf]:km]6 
CaH4(PO4)2  

h/fsf] j[l4 ljsf; ug'{ .  

cGg kmn ksfpg' .  

#= kf]6f;o'St dn 
(K–Fertilizers) 

Do'/]6 ckm kf]6f; (KCℓ)  la?jfsf] vfgf agfpg] . 

/f]u;Fu n8\g] Ifdtf a9fpg] .  

 
tkfO{Fn] slt a'em\g'eof] < 
@#= /;folgs dn eg]sf] s] xf] < 

@$= gfO6«f]hgo'St s'g} b'O{{ /;folgs dn s] s] x'g\ < 

@%= la?jfdf kf]6f; tTTjsf] sfd s] xf] < 

/;folgs k|b"if0f (Chemical pollution) MMMM Jojxf/df k|of]u eO/xg] ljleGg /;folgs kbfy{x¿ 

(Chemicals) sf sf/0fn] dfgj:jf:Yo tyf jftfj/0fdf kg{ hfg] gsf/fTds k|efjnfO{ /;folgs 

k|b"if0f (Chemical pollution) elgG5 .  

h:t}M 
-s_ uf]j/dn (Dung manure) 
-v_ sKdf]i6dn (Compost manure) 
-u_ w}rf (Alfa–Alfa) 
 -gfO6«f]hgo'St la?jf_ 

dn 

h:t} M  
-s_ gfO6«f]hgo'St dn 
-v_ kmf]:kmf]/;o'St dn 
-u_ kf]6f;o'St dn 
-3_ NPK dn 

/;folgs dn (Chemical fertilizer) 

-ljleGg vlgh /;folgs kbfy{af6 pTkflbt_ 

h}ljs dn (Organic Fertilizer)-hLjhGt'sf 

dnd'q tyf jg:kltx¿ s'lxP/ aGg]_ 
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/;folgs k|b"ifsx¿ (Chemical pollutants)    MMMM jftfj/0fdf k|b"if0f ug]{ /;folgs k|b"ifsx¿ o; 

k|sf/ 5g\ M  

-!_ /;folgs dnx¿ (Chemical fertilizers) 

-@_ /;folgs sL6gfzs cf}iflwx¿ (Insecticies) 

-#_ Knfli6sx¿ (Plastics) 

-$_ pBf]u tyf ;jf/L ;fwgaf6 lg:sg] w'jfF (Smoke) 

-%_ l;Gy]l6s lSnGh/x¿ (Detergents) 

-^_ vfBj:t'df k|of]u ul/g] cvfB /ª\ux¿ (Non-edible) 

-&_ vfBj:t'x¿df k|of]u ul/g] :jfb a9fpg] cvfB d;nf jf clhgf]df]6f] (Monosodium 
Glutamate – MSG),  

/;folgs k|b"if0fsf c;/x¿ (Effects of Chemical Pollution) : 

-!_ la?jfn] g;f];]sf] /;folgs dn gbL kf]v/Lx¿df k'u]/ clNu (Algee) sf] j[l4 a9L x'g] x'Fbf 

Biological oxygen demand (BOD) gk'u]/ df5f nufot cGo hnLo hLj d5{g\ . h:t} 

/fgLkf]v/Lsf] df5f d/]sf] 36gf .  

-@_ sL6gfzs cf}iflwsf] k|of]u u/]/ d/]sf hLjhGt'sf] l;gf] vfg] hLjx¿nfO{ klg c;/ u5{ . 

h:t}– ufOuf]?df k|of]u ul/g] 8fOSnf]lkmgfsn] ubf{ tL d/]kl5sf] l;gf] vfP/ lu4 dfl;Psf] 

36gf .  

-#_ l8=l8=6L= sf] k|of]u ul/Psf hLjhGt'sf] df;', k"mn vfP/ dfG5]sf] hLjgrStdf gsf/fTds 

k|efj k/]sf] .  

-$_ jftfj/0fdf l8=l8=6L= sf] cTolws k|of]un] r/fx¿n] kftnf] af]Stf ePsf] / sd k"mn kf/]sf] 

cg'dfg 5 . ;fy} df5f / r/fx¿sf] hLjgrStdf / j[l4df gsf/fTds c;/ k'u]sf] kfOPsf] 

5 .  

-%_ lgoldt k|of]un] xflgsf/s sL/fx¿n] sL6gfzs k|lt/f]w (Resistance) ljsf; ug{ yfn] . 

h;n] cf}iflw k|efjlxg x'g k'Uof] .  

-^_ ;d'b|df kmflnPsf] kf/f] (Mercury) af6 k|b"lift df5f vfP/ hfkfgsf] ldgfdftf eGg] 7fFpdf 

;g\ !(%) df w]/} dflg; d/]sf] / cª\ueª\u -c:j:y_ ePsf] 36gf tfh} 5 . 

-&_ cDn jiff{ (Acid raid) klg pBf]ux¿af6 lg:sg] CO, CO2, SO2 cflb UofF;x¿ jiff{df 

ldl;P/ x'G5 . h;n] s[lif pTkfbg sd ug'{sf] ;fy} ;f+:s[lts w/f]x/df Iflt k'¥ofpF5 .  

-*_ jfo'd08ndf CO2 sf] dfqf a9]/ Unf]jn jfld{ª (Global warming) / lu|g xfp; Okm]S6 

(Green house effect) a9L/x]sf] 5 . o;n] w|'jLo lxpF kUn]/ t6Lo If]q 8'Ag] vt/f a9L/x]sf] 

5 . 
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-(_ jfo'd08ndf w'jfF, w'nf] / t'jfFnf] (Smog) a9]/ hfgfn] :jf;k|Zjf;sf /f]ux¿ h:t} 

?3fvf]sL, lgdf]lgof, a|f]ª\sfOl6; / SofG;/;d]t x'g] ;Defjgf a9L x'G5 .  

-!)_ vfB j:t'df k|of]u ul/Psf cvfB /ª\u, MSG -:jfbd;fnf_, tyf kmnkm"n t/sf/Ldf k|of]u 

ul/Psf sL6gfzs vfg k'Ubf o;af6 sdnlkQ, SofG;/h:tf 3fts /f]u nfU5g\ .  

-!!_ sf/vfgfx¿af6 gbLdf kmflnPsf] lgsf; (effluent) n] hnr/sf] hLjg gi6 u5{ . h:t}– 

hLjgljxLg afUdtL gbL .  

/;folgs k|b"if0f ;d:ofsf] ;dfwfg (Preventive measures of chemical pollution) : 

-!_ Knfli6ssf] emf]nfsf] ;§f h'6, s6g cflbsf emf]nf k|of]u ug]{ .  

-@_ sf/vfgfaf6 lg:sg] kmf]x/ xflgsf/s /;folgs kbfy{ (Chemical effluent) nfO{ k|zf]wg 

u/]/ dfq kfgnLfO{ gbLdf kmfNg] .  

-#_ snsf/vfgfaf6 lg:sg] w'jfFaf6 xflgsf/s UofF; 5fg]/ dfq jfo'd08ndf k7fpFg] .  

-$_ xflgsf/s /ª\usf] vfB k|of]unfO{ lg?T;flxt ug]{ .  

-%_ kmf]x/d}nfnfO{ sd ug]{ (Reduce) k'gM k|of]u (Reuse) / k'grSt0f (Recycle) ug]{ l;4fGt 

Jojxf/df cjnDag ug]{ .  

-^_ j:t'sf] s[lqdeGbf k|fs[lts pTkfbg / k|of]unfO{ a9fjf lbg] . 

-&_ /;folgs ljiffbLsf] ;§f h}ljs ljiffbLsf] k|of]u a9fpg] .  

tkfO{Fn] slt a'em\g'eof] < 
@^= /;folgs k|b"if0f eg]sf] s] xf] < 

@&= /;folgs k|b"if0f ug]{ s'g} tLg k|d'v sf/0f s] s] x'g\ < 

@*= /;folgs k|b"if0fn] dfgj :jf:Yodf s:tf] c;/ kfb{5 < 

$=( s'lxg] / gs'lxg] 7f]; kmf]x/ d}nf / ltgsf] Joj:yfkg 

t/n / UofF; afx]s ;8\g], uNg] / guNg] ;a} vfnsf] sfd gnfUg] j:t'nfO{ 7f]; kmf]x/ elgG5 . 

cJojl:yt zx/Ls/0f / a9\bf] hg;ª\Vofsf] sf/0f 7f]; kmf]x/d}nfsf] dfqf lbg k|ltlbg a9\b} 

uO/x]sf] 5 . Knfl:6s, k|of]u eO;s]sf l6gsf 8Aafx¿, l;;fsf 6'j|mfx¿, sfuh, sk8f, 

efG5f3/af6 cfpg] jf;L vfgf, kmnkm'nsf af]Stf, t/sf/Lx¿, sf7sf] 6'j|mfx¿ cflb s]xL 7f]; 

kmf]x/d}nfsf pbfx/0fx¿ x'g\ . oL dWo] s]xL ;8\g] jf uNg] vfnsf x'G5g\ eg] s]xL guNg] vfnsf 

x'G5g\ . ;8\g] kmf]x/x¿ un]/ hfg] eP tfklg plrt Joj:yfkg ug{ g;Sbf o;af6 klg jftfj/0f 

k|b"lift x'G5 eg] guNg] kmf]x/ nfdf] ;do;Dd oyfjt\ /lx/xg] ePsf]n] o;af6 jftfj/0fdf cem 

bL3{sfnLg c;/ k'¥ofpF5 . 

olt dfq geO{ dfgjhGo kmf]x/x¿sf ;fy} cf}Bf]lus kmf]x/ / c:ktfnx¿af6 lg:sg] kmf]x/x¿n] 

emg jftfj/0fdf ulDe/ c;/ k'¥ofO /x]sf] x'G5 . o:tf kmf]x/n] jftfj/0f k|b"if0f ug'{sf ;fy} 

ljleGg k|sf/sf] /f]ux¿ ;d]t lgDTofpg] ub{5 . 
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7f]; kmf]x/ Joj:yfkg (Solid Waste Management): 

7f]; kmf]x/ Joj:yfkg cGtu{t 7f]; kmf]x/x¿sf] ;ª\sng, :yfgfGt/0f k|zf]wg tyf k'gM 

k|of]u;Ddsf] ;Dk"0f{ sfo{x¿ r/0fj4 ¿kdf Joj:yfkg ug'{ kb{5 . 7f]; kmf]x/ Joj:yfkgsf] 

;a}eGbf k|d'v ;d:of eg]sf] logL¿nfO{ ;ª\sng :ynd} s'lxg] / gs'lxg] kmf]x/df 5'6\ofpg g;Sg' 

xf] . Ps cWoog cg';f/ sl/a ^)Ü 7f]; kmf]x/x¿ s'lxg] vfnsf x'G5 h;sf] Joj:yfkg ;lhn} 

ug{ ;lsG5 . t/ kmf]x/x¿ g5'l6Fbf of] ;Dej geO /fv]sf] cj:yf 5 . To;}n] kmf]x/d}nfsf] 

Joj:yfkg 7f]; kmf]x/x¿sf] s'lxg] / gs'lxg] b'O{{ ;d"xdf 5'6\ofpg] b]lv ;'¿ x'G5 . o;sf] nflu 

;a} dflg;x¿df hgr]tgf hufpg'kg]{ x'G5 eg] ;/sf/L tyf u}/;/sf/L If]qaf6 klg ljz]if e"ldsf 

lgefpg' kg]{ x'G5 . cfˆgf] 3/ cfFug jl/kl/ ;kmf ;'U3/ ug]{, lg:s]sf kmf]x/x¿nfO{ s'lxg] / 

gs'lxg] kmf]x/df 5'6\ofpg] / lglZrt 7fpFFdf dfq lj;h{g ug]{ h:tf sfo{x¿ hg:t/af6 x'g'kb{5 

eg] lj;lh{t 7fpFFaf6 ;ª\sng u/L plrt k|zf]wg tyf Joj:yfkg ug]{ sfo{df ;/sf/L tyf u}/ 

;/sf/L ;+:yfx¿n] cfˆgf] e"ldsf lgefpg' kg]{ x'G5 . o;/L ;a} lgsfoaf6 cf–cfˆgf] lhDd]jf/L 

xf]l;of/Lk"j{s, plrt tl/sfn] lgefpg] xf] eg] 7f]; kmf]x/sf] Joj:yfkg ;lhn} ug{ ;lsG5 . 7f]; 

kmf]xf]/ Joj:yfkgug{ lgDg pkfox¿ ckgfpg ;lsG5 . 

-!_ 7f]; kmf]x/sf] pTkfbg sdL M 

7f]; kmf]x/sf] Joj:yfkgsf] nflu ;a}eGbf dxTTjk"0f{ pkfo eg]sf] kmf]x/sf] pTkfbg g} sd ug'{ xf] 

. pRr u'0f:t/sf] pkef]Uo j:t'sf] pTkfbg / k|of]u ubf{ 7f]; kmf]x/sf] pTkfbgdf sdL Nofpg 

;lsG5 . h:t} pRr u'0f:t/sf] /]l8of] agfof] eg] ;f] /]l8of] w]/} ;do;Dd rN5 / sfddf 

cfO/xG5 . t/ o;sf] 7Ls ljkl/t sd u'0f:t/sf] /]l8of] pTkfbg eof] eg] yf]/} ;dodf of] 

lalu|G5 / sfd gnfUg] eP/ st} kmflnG5 o;n] Pp6f 7f]; kmf]x/sf] ¿k lnG5 . To;}n] pRr 

u'0f:t/sf] pkef]Uo j:t'x¿sf] pTkfbg / k|of]un] 7f]; kmf]x/sf] pTkfbgdf g} sdL cfpF5 . To:t} 

u/L cfkm"nfO{ cgfjZos s'/fx¿ vl/b gugf{n] klg 7f]; kmf]x/sf] pTkfbgdf sdL Nofpg ;lsG5 . 

-@_ 7f]; kmf]x/sf] k'gM k|of]u M 

k'gM k|of]u ug{ ldNg] 7f]; kmf]x/nfO{ k'gM k|of]u u/]/ klg 7f]; kmf]x/sf] Joj:yfkgdf ;3fp 

k'¥ofpg ;lsG5 . h:t}, t]n tyf k]o kbfy{sf] efF8f], Knfli6ssf] emf]n, k"/fgf] cvaf/ cflbnfO{ k'gM 

k|of]udf Nofpg ;lsG5 eg] ljo/sf] l;;L, km'6]sf] Knfli6ssf] efF8fs'F8fx¿nfO{ k'gM rSt0f 

ljlwaf6 km]l/ k|of]udf Nofpg ;lsG5 . h;n] ubf{ w]/} xb;Dd 7f]; kmf]x/sf] Joj:yfkg x'g 

;Sb5 . 

-#_ pmhf{ -jfof]Uof F;_ pTkfbg 

k|fª\ufl/s ljsf/ w]/} ePsf] 7f]; kmf]x/nfO{ jfof]UofF; pTkfbgsf nflu k|of]u ug{ ;lsG5 . o;sf] 

nflu k|fª\ufl/s ljsf/o'St 7f]; kmf]x/nfO{ clS;hgsf] cg'kl:yltdf h}ljs ljR5]bg u/fOG5 . 

o;sf] nflu 7f]; kmf]x/nfO{ kfgLdf ld;fO n]bf] agfOG5 / To;af6 lg:s]sf] UofF; OGwgsf] ¿kdf 

/ aQL afNgsf] nflu k|of]u ug{ ;lsG5 eg] afFsL /x]sf] ljsf/ j:t' s[lifsf] nflu pRr u'0f:t/sf] 
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dnsf] ¿kdf k|of]u ug{ ;lsG5 . 

-$_ sDkf]i6 tyf u8\of}n] dndf kl/0ft u/]/ 

k|fª\ufl/s 7f]; kmf]x/nfO{ sDkf]i6 tyf u8\of}n] dndf kl/0ft u/L v]taf/Ldf k|of]u u/L df6f]sf] 

pTkfbsTj a9fpg ;lsG5 eg] o; ljlwaf6 s'lxg] kmf]x/sf] plrt Joj:yfkg ug{ klg d2t 

k'¥ofpF5 . o; ljlwaf6 aGg] dndf gfO6«f]hg, kmf]:kmf]/; tyf kf]6fl;od h:tf tTTjx¿ k|r'/ 

dfqfdf kfOg] x'Fbf aflngfln ;lk|g uO{ yf]/} nufgLdf w]/} d'gfkmf sdfpg ;lsG5 . 

-%_ NofG8lkmn 8lDkª 

7f]; kmf]x/nfO{ NofG8lkmn 8lDkª ;fO6df nu]/ hDdf ug'{ klg 7f]; kmf]x/sf] Joj:yfkgsf] csf]{ 

ljlw xf] . o; ljlw cGtu{t jftfj/0fdf c;/ gkg]{ u/L jftfj/0fLo k|efj d"Nofª\sg u/]/ 8lDkª 

;fO6sf] lgdf{0f ul/G5 . ljz]if u/L zx/L If]q eGbf 6f9f sd eGbf sd dfgj j:tL ePsf] 7fpFFdf 

o:tf 8lDkª ;fO6 agfOG5 / b}lgs ¿kdf ;ª\sng ePsf 7f]; kmf]x/nfO{ ;f] 7fpFFdf nlu lj;h{g 

ul/G5 . lglZrt tx df6f]n] k'l/G5 h;n] ubf{ dfgj nufot jl/kl/sf] jftfj/0fdf kg]{ c;/nfO{ 

sd ug{ ;xof]u k'¥ofpF5 . 

-^_ hnfpg] -OlG;g/];g_ 

7f]; kmf]x/nfO{ lgolGqt cj:yfdf ljz]if vfnsf] e§Ldf sl/a 500
0
C-1200

0
C tfkStddf 

hnfpg] k|lj|mofnfO{ OlG;g/];g elgG5 . o; k|sf/ hnfpFbf 7f]; kmf]x/ v/fgL / UofF;df kl/0ft 

x'G5 .  

oL dflysf ljleGg pkfox¿ ckgfP/ 7f]; kmf]x/sf] Joj:yfkg ug{ ;lsG5 . 7f]; kmf]x/sf] 

Joj:yfkg ug{ hgr]tgf, hg;xeflutf / bL3{sfnLg ;f]rsf] cToGt} cfjZostf x'G5 . hgtfdf 

r]tgf hufO{ hgtfnfO{ g} ;xefuL u/fO{ 7f]; kmf]x/sf] Joj:yfkg ug{ ;s] kmf]x/ ;d:of x}g ;|f]t 

x'g ;Sb5 . h;af6 dfgj dfqsf] enfO{ ug{ ;lsG5 . 

tkfO{Fn] slt a'em\g'eof] < 
@(= 7f]; kmf]x/ eg]sf] s] xf] < 

#)= 7f]; kmf]x/nfO{ s;/L Joj:yfkg ug{ ;lsG5 < 

%= cEof;  

-!_ xfd|f] Jojxfl/s hLjgdf k|of]u eO/xg] s'g} ^ cf]6f cf}Bf]lus /;folgs j:t'x¿sf] ;"rL 

agfpg'xf];\ .  

-@_ l;d]G6sf] ;]l6ª\u eg]sf] s] xf] < l;d]G6sf] :n/L / df]6f{/sf] kl/ro lbg'xf];\ .  

-#_ lgDgnLlvt /;folgs ld>0faf6 aGg] sfFrsf] gfd n]Vg'xf];\ .  

-s_ l;lnsf / ;f]l8od sfaf]{g]6 

-v_ l;lnsf, ;f]l8od sfaf]{g]6 / af]/g cS;fO8 
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-u_ l;lnsf, ;f]l8od sfaf]{g]6 / SoflN;od sfaf]{g]6 

-3_ l;lnsf, kf]6fl;od sfaf]{g]6 / SoflN;od sfaf]{g]6 

-ª_ l;lnsf, kf]6fl;od sfaf]{g]6 / n]8 cS;fO8 

-r_ l;lnsf, ;f]l8od sfaf]{g]6, SoflN;od sfaf]{g]6 / Stf]ldod cS;fO8 

-$_ kf]lnd/fOh]zg eg]sf] s] xf] < Knfli6snfO{ /;folgs k|b"if0fsf] k|d'v sf/0f dflgG5, lsg < 

k[YjLdf u|Lg xfp;n] c;/ ug]{ UofF;sf] gfd / ;"q n]Vg'xf];\ .  

-%_ Sjfh{ sfFr eg]sf] s] xf] < k|];/ s's/sf] laF8df lkle;L k|of]u ul/Fb}g t/ a]s]nfO6 k|of]u 

ul/G5 lsg < jftfj/0fljb\x¿n] sL6gfzs k|of]u ;s];Dd gug{ cfJxfg ug'{sf] sf/0f s] 

xf] < 

-^_ sDkf]i6 dn eg]sf] s] xf] < lgDg lnlvt /;fogx¿ ldnfP/ s] aG5 < 

-s_ jg:klt t]n / sfli6s ;f]8f 

-v_ r'g9'ª\uf / Sn] df6f] 

-u_ l;lnsf / kf]6fl;od sfaf]{g]6 

-3_ gfO6«f]hg, kmf]:kmf]/; / kf]6fl;od 

-ª_ ;]n'nf]h / kNk 

-&_ ydf]{;]l6ª\u Knfl:6s eg]sf] s] xf] < sDkf]i6 dn h}ljs dn xf] ls /;folgs dn xf]< 

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

-*_ 7f]; kmf]x/ eg]sf] s] xf] < o;sf] Joj:yfkg ug]{ s'g} b'O{{cf]6f pkfox¿ n]Vg'xf];\ . 

^= k[i7kf]if0f 

-!_ xfd|f] b}lgs Jojxf/df pkof]uL l;d]G6, sfFr, ;fa'g, Knfli6s, /;folgs dn / sL6gfzs 

cf}iflw klg /;fogzf:qsf] 1fgs} b]gx¿ x'g\ .  

-@_ l;d]G6nfO{ kfgL / cGo j:t' h:t} afn'jf, /f]8f cflb;Fu ld;fPkl5 ltgLx¿nfO{;d]t ;d]6]/ 

s8f / alnof] ¿kdf hDg] k|lj|mofnfO{ ;]l6ª\u (Setting) elgG5 . r'g9'ª\uf / Sn] df6f]nfO{ 

w'nf] kf/L lkFw]/ kfgL ld;fO{ agfOPsf] n]bf]nfO{ :n/L (Slurry) elgG5 eg] l;d]G6sf] w'nf]nfO{ 

afn'jf / kfgL;Fu 3f]n]/ agfOPsf] ;dfg'kflts n]bf] ld>0fnfO{ uf/f jf df]6f{/ (Mortar) 

elgG5 .  

-#_ lbOPsf /;folgs ld>0faf6 lgDg k|sf/sf sfFr agfOG5 M 

-s_ l;lnsf / ;f]l8od sfaf]{g]6af6 jf6/ Unf;   

-v_ l;lnsf, ;f]l8od sfaf]{g]6 / af]/g cS;fO8af6 af]/f]l;nLs]6 Unf;  

-u_ l;lnsf, ;f]l8od sfaf]{g]6 / SoflN;od sfaf]{g]6af6 g/d sfFr   

-3_ l;lnsf, kf]6fl;od sfaf]{g]6 / SoflN;od sfaf]{g]6af6 s8f sfFr  
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-ª_ l;lnsf, kf]6fl;od sfaf]{g]6 / n]8 cS;fO8af6 lˆnG6 Unf;  

-r_ l;lnsf, ;f]l8od sfaf]{g]6, SoflN;od sfaf]{g]6 / Stf]ldod cS;fO8af6 xl/of] sfFr  

-$_ ;–;fgf /;folgs of}lus c0f'x¿ (Monomers) nfO{ ld;fP/ hl6n 7"nf] of}lus (Polymer) 

agfpg] /;folgs k|ltlj|mofnfO{ kf]lnd/fOh]zg (Polymerization) elgG5 . glvOg] / gs'lxg] 

ePsf]n] Knfli6snfO{ /;folgs k|b"if0fsf] k|d'v sf/0f dflgG5 . k[YjLdf green house effect 

k}bf u/L global warming u/fpg] k|d'v UofF; sfa{g8fOcS;fO8 (CO2) xf] eg] cGo 

UofF;x¿n] klg o;df ;3fpm k'¥ofpF5g\ .  

-%_ l;lnsf (SiO2) nfO{ sl/j 16000 ;]= tfkStddf ttfpFbf klUnG5 . o;nfO{ ;]nfP/ /fVbf 

s8f lSt:6nfOg sfFrdf kl/0ft x'G5 h;nfO{ Sjfh{ Unf; jf l;lnsf sfFr elgG5 . 

lk=le=l;= tfTbf klUng] t/ j]s]nfO6 tfTbf klg gklUng] ePsf]n] k|];/s's/sf] ljF8df 

j]s]nfO6 k|of]u ul/G5 . tTsfnLg ¿kdf s]xL kmfObf u/] klg bL3{sfnLg ¿kdf jftfj/0f / 

dfgj :jf:Yodf xfgL k'¥ofpg] x'gfn] jftfj/0fljb\x¿ sL6gfzssf] k|of]unfO{ k|f]T;fxg 

ub}{gg\ .  

-^_ plNnlvt /;folgs kbfy{x¿ ldnfP/ lbOPsf j:t' aGb5 .  

-s_ jg:klt t]n / sfli6s ;f]8f ldnfP/ ;fa'g aG5 .  

-v_ r'g 9'ª\uf / Sn] df6f]af6 l;d]G6 agfOG5 .  

-u_ l;lnsf / kf]6fl;od sfaf]{g]6af6 jf6/ sfFr aG5 .  

-3_ gfO6«f]hg kmf]:kmf]/; / kf]6fl;od ldnfP/ NPK dn agfOG5 . 

-ª_ ;]n'nf]h / kNkaf6 /]og -s[lqd /]zd_ pTkfbg ul/G5 .  

-&_ tfkåf/f g/d x'g] / k'gM csf]{ cfsf/df 9fn]/ k|of]u ug'{ ;lsg] Knfli:6snfO{ ydf]{;]l6ª/]og 

Knfli6s elgG5 . sDkf]i6 dn h}ljs dn xf] lsg ls of] h}ljs ;|f]taf6 k|fKt 3fF;kft, 

uf]a/ cflb ldnfP/ agfOG5 .  

-*_ t/n / UofF; afx]s ;8\g], uNg] / guNg] ;a} vfnsf] sfd gnfUg] j:t'nfO{ 7f]; kmf]x/ 

elgG5 . o;sf] Joj:yfkg lgDg tl/sfaf6 ug{ ;lsG5 . 

-s_ 7f]; kmf]x/ Joj:yfkgsf] ;a} eGbf dxTTjk"0f{ tl/sf 7f]; kmf]x/d}nfsf] pTkfbgdf g} 

sdL Nofpg' xf] . 

-v_ k|fª\ul/s ljsf/ w]/} ePsf] 7f]; kmf]x/nfO{ jfof] UofF; pTkfbg u/]/ klg 7f]; kmf]x/sf] 

Joj:yfkg ug{ ;lsG5 . 

&= ;f/f+z  

-!_ l;d]G6 agfpg nfOd:6f]g / Sn] sRrf kbfy{sf] ¿kdf rflxG5 . 

-@_ l;d]G6, afn'jf, /f]8f / kfgL /fd|f];Fu ld;fO{ rnfP/ agfPsf] ld>0fnfO{ s+lSt6 elgG5 .  
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-#_ b'O{{ ltxfO{ nfOd:6f]g / Ps ltxfO{ Sn] df6f]sf] w'nf] agfO{ kfgLdf n]bf] agfO{ a]:;/L ttfP/ 

kfgL ;'s]kl5 aGg hfg] s8f l9SsfnfO{ lSnª\s/ eGg] ul/G5 .  

-$_ lhK;d yKgfn] l;d]G6sf] hDg] ;do (Setting time) nfO{ u'0f:t/Lo ;+/rgf aGg ;3fpF5 .  

-%_ sfFrsf] cfwf/e"t sRrf kbfy{ l;lnsf (SiO2) xf] . 

-^_ xfjfkfgL / ;fdfGo /;folgs of}lusx¿n] sfFr;Fu k|ltlj|mof gug]{ x'gfn] sfFr a9L pkof]uL 

ePsf] 5 .  

-&_ l;lnsf, ;f]l8od, sfaf]{g]6, SoflN;od sfaf]{g]6 / cfjZos /ª\ucg';f/ wft'sf] cS;fO8 

ld;fP/ ttfO{ /ª\lug sfFr agfOG5 .  

-*_ k|s[ltdf hLjhGt' tyf af]6la?jfdf aGg] /];fnfO{ k|fs[lts /];f elgG5 eg] pBf]udf s[lqd 

¿kdf tof/ ul/g] /];fnfO{ s[lqd /];f elgG5 .  

-(_ uGhL, df]hf, ;6{, sf]6, kfOG6, ;f8L, s'tf{ ;'?jfn, nufotsf sk8f agfpg, sfk]{6, 8f]/L, 

af]/f, emf]nf cflb agfpg /];fx¿sf] k|of]u ul/G5 .  

-!)_ sfa{g, xfO8«f]hg, gfO6«f]hg, l;lnsg nufotsf wft'sf ljleGg cS;fO8 ldl>t ljz]if 

k|sf/sf] sfcf]lng (Kaoline) df6f]nfO{ ;]/fldS; elgG5 .  

-!!_ rds lbg'sf ;fy} l5b|/lxt (Nonporous) agfpg ;]/fldS;df vfg] g'g (NaCℓ) /fv]/ 

kuflnG5 .  

-!@_ tfk / ljB't s'rfns, xfjfkfgL 3fdn] glvofpg] tyf ;fdfGo /;fogx¿;Fu k|ltlj|mof 

gug]{ x'gfn] ;]/fldS;sf] k|of]u Jofks / nf]slk|o ePsf] 5 .  

-!#_ ljleGg ;–;fgf /;folgs dgf]d/ c0f'x¿ ldnfO{ kf]lnd/fOh]zgåf/f s[lqd pTkfbg ul/Psf 

kf]lnd/x¿nfO{ Knfli6s elgG5 .  

-!$_ lkmgf]n (C6H5OH) / kmd{lN8xfO8 (HCHO) a]s]nfO6sf dgf]d/ x'g\ .  

-!%_ kf]lnefOgfOn Snf]/fO8 (Polyvinyl chloride) PVC sf] k"/f ¿k xf] . of] Pp6f 

ydf]{Knfli6ssf] pbfx/0f xf] .  

-!^_ n'uf w'g of ;kmf ug{ b}lgs hLjgdf k|of]u ul/g] ˆof§L Pl;8sf] ;f]l8od nj0fnfO{ ;fa'g 

elgG5 .  

-!&_ l86/h]G6 kfgLdf a9L 3'ngzLn x'g] tyf kmf]x/d}nf 5'6\ofpg] Ifdtf a9L x'gfn] n'uf w'g 

;fa'geGbf of] a9L pkof]uL dflgG5 .  

-!*_ gl/jn, ;hLjg, lrp/L, cf]lne, skf; cflbsf] aLpaf6 ;fa'g agfpg ;lsg] t]n k|fKt 

x'G5 .  

-!(_ jg:klt t]n jf hgfj/sf] af];f]nfO{ cNsfnL;Fu k|ltlj|mof u/fP/ ;fjg agfpg] ljlwnfO{ 

;fkf]lglkms[;g elgG5 . 
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-@)_ s[lifafnL la?jf pTkfbg tyf dflg;sf] :jf:Yodf xfgL k'¥ofpg] sL6ktª\ux¿ dfg{ jf 

lgoGq0f ug{ k|of]u ug]{ /;fognfO{ sL6gfzs cf}iflw elgG5 .  

-@!_ l8=l8=l6= sf] k"/f ¿k 8fOSnf]/f] 8fOkm]gfOn 6«fOSnf]/f]Oy]g (dichloro diphenyl 

trichloroethane) xf] eg] la=Pr=;L= sf] k"/f ¿k a]lGhg x]S;f Snf]/fO8 (Benzene 

hexachloride) xf] . oL b'j} cuf{gf]Snf]l/s sL6gfzs x'g\ .  

-@@_ kmf]:kmf]/; tTTjo'St sL6gfzsnfO{ cuf{gf]kmf]:km]l/s sL6gfzs elgG5 . h:t} kf/flyog, 

dfnflyog cflb .  

-@#_ af]6la?jfnfO{ rflxg] vfB tTTj k|bfg u/L df6f]sf] pj{/fzlSt a9fpg pBf]uaf6 pTkflbt 

/;folgs kbfy{nfO{ /;folgs dn elgG5 .  

-@$_ Pdf]lgod ;Nkm]6 / Pdf]lgod gfO6«]6 gfO6«f]hgo'St dnsf b'O{{cf]6f pbfx/0f x'g\ . 

-@%_ la?jfsf] k|sfz ;+Zn]if0f -kmf]6f]l;Gy]l;;_df k|d'v e"ldsf v]Ng'sf ;fy} /f]u k|lt/f]wIfdtf 

j[l4 ug'{ kf]6fl;odsf b'O{{ k|d'v sfd x'g\ .  

-@^_ /;folgs kbfy{x¿n] jftfj/0fdf kfg]{ gsf/fTds c;/nfO{ /;folgs k|b"if0f elgG5 . 

-@&_ sL6gfzs cf}iflwx¿, Knfli6s / /;folgs dn /;folgs k|b"if0fsf k|d'v tLg sf/0f x'g\ .  

-@*_ :jf;k|Zjf;sf /f]ux¿ tyf SofG;/h:tf] eofgs 3fts /f]u /;folgs k|b"if0fn] dfgj 

:jf:Yodf kfg]{ k|d'v c;/x¿ x'g\ . 

-@(_ sfd gnfUg] t/n / UofF; afx]s ;Dk"0f{ s'lxg] / gs'lxg] j:t'x¿nfO{ 7f]; kmf]x/ elgG5 . 

-#)_ 7f]; kmf]x/ Joj:yfkg ug{ kmf]x/ 36fpg], k'gM k|of]u ug]{, sDkf]:6 jf u8\of}n] dn agfpg], 

pmhf{ pTkfbg ug]{, Nof08lkmlnª tyf hnfpg] h:tf ljlwx¿ ckgfpg ;lsG5 . 
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kf7 M !$ 

9f8 gePsf hgfj/x¿ (Invertebrate) 

!= kl/ro 

xfd|f] j/k/ ljleGg lsl;dsf ls/fx¿ kfOG5g\ . tL dWo] s'g} kmfObfhgs / s'g} xflgsf/s 

x'G5g\ . kmfObfhgs ls/fx¿ dWo] /]zd ls/f / df}/L k5{g\ . /]zd ls/faf6 /]zd wfuf]] pTkfbg 

x'G5 / pSt wfuf]]af6 sk8f agfpg] ul/G5 . To:t} df}/Ln] dx pTkfbg u5{ h'g cToGt} kf}li6s 

tTTjsf ¿kdf /x]sf] x'G5 . df}/Laf6 d}g klg pTkfbg x'G5 . o; kf7df ltg} pkof]uL ls/fx¿ 

df}/L / /]zd ls/fsf] af/]df rrf{ ul/Psf] 5 .  

@= p2]Zo 

o; PsfOsf] cWoog kl5 tkfO{F lgDgnLlvt sfo{ ug{ ;Ifd x'g'x'g]5 M 

-s_ /]zd ls/f / df}/Lsf] zf/Ll/s agf]6 / hLjg rStsf] JofVof ug{ . 

-v_ /]zd ls/f / df}/Lsf] pkof]lutf atfpg . 

#= ljifoj:t' 

#=! /]zd ls/f 

/]zd ls/f pkof]uL ls/f xf] . /]zd ls/faf6 /]zdL wfuf]] pTkfbg eO{ ljleGg sk8fx¿ lgdf{0f 

ug{ ;lsG5 . g]kfndf b'O{{ k|sf/sf /]zd ls/fs]f v]tL ul/G5 . ;]/L /]zd ls/f / P]/L /]zd ls/f . 

;]/L /]zd ls/fsf] vfgf lsDa'sf] kft xf] eg] P]/L /]zd ls/fsf] vfgf cl8/sf] kft xf] . k"0f{ 

jo:s /]zd ls/f sl/a 2.5 ;]= ld= nfdf] / lStd /ªsf] (creamy white) x'G5 . o;sf] z/L/ 

6fpsf], 5ftL / k]6 u/L ltg cf]6f v08df 5'6\l6Psf] x'G5 . 6fpsfdf Ps hf]8f cfFvf / Ps 

hf]8f PlG6gf (antennae) x'G5g\ . o;sf] 5ftLaf6 ltg hf]8f v'6\6fx¿ lg:s]sf x'G5g\ eg] b'O{{ 

hf]8f kv]6f x'G5g\ . k]6 km/flsnf] / /fn}F ] ]9flsPsf] x'G5 . efn] / kf]yL 5'6\6f5'6\6} x'G5g\ . 

#=@ /]zd ls/fsf] hLjgrSt 

efn]eGbf kf]yL /]zd ls/fsf] z/L/ 7"nf] 

x'G5 . logLx¿df cfGtl/s uef{wfg 

(internal fertilization) x'G5 . efn] / 

kf]yL /]zd ls/fsf] ;dfud (mating) 

ePkl5 kf]yL /]zd ls/fn] k'mn kf5{ . 

cGo ls/fx¿n] em}F /]zd ls/fn] klg 

km'n, nfef{, Ko'kf / jo:s u/L rf/ cf]6f 

cj:yf kf/ u5{ . /]zd ls/fn] sl/a 45 

lbgdf cfˆgf] hLjg rSt k"/f u5{ .  lrq 14.1 
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-s_ k'mn (Egg): kf]yL /]zd ls/fn] lsDa'sf] kftdf Ps k6sdf sl/a 300 cf]6f dl;gf k'mn 

kf5{ . k|To]s k'mn ;]tf] /ªsf] w]/} ;fgf] lkgsf] 6fpsf] (pin head) hqf] x'G5 . k'mn kfgf{ 

;fy} kf]yL /]zd ls/f d5{ . lr;f] 7fpFFdf /fVbf k'mn w]/} lbg;Dd p:t} /lx/xG5 t/ la:tf/} 

tfkStd a9fPdf Ps xKtfleq} nfef{ lg:sG5 . /]zd sf/vfgfdf hf8f] ;dodf lsDa'sf] 

kft kof{Kt pknAw gx'g] x'Fbf km'nx¿ hDdf u/L lr;f] 7fpFFdf /flvG5 . ha lsDa'sf] kft 

k|z:t dfqfdf pknAw x'G5 . clg la:tf/} 18
0
C b]lv 25

0
C ;Dd tfkStddf /flvG5 . 

k'mnaf6 nfef{ lg:sg 10 b]lv 12 lbg nfU5 . 

-v_ nfef{ (ALrva) : k'mnaf6 lg:s]sf] nfef{ ;fgf] 6 mm nfdf] / v}/f] /ªsf] x'G5 . o;sf] 

z/L/ 6fpsf], 5ftL / k]6 u/L 3 v08df 5'6\l6Psf] x'G5 . nfef{x¿ lsDa'sf] kft vfP/ 

x's{G5g\ . oL clt vGr'jf x'G5g\ . logLx¿ 25 b]lv 32 lbg;Dd lsDa'sf] kft vfP/ 

afFR5g\ . nfef{sf] z/L/sf] j[l4 clt l56f] x'G5 . logLx¿n] 4 k6s;Dd 5fnf -sfFr'nL_ 

km]5{g\ . k|To]s k6s 5fnf km]bf{ 20 b]lv 24 306f;Dd vfgf gvfO{ / grnL a:5g\ . k"0f{ 

ljsl;t ePsf] nfef{df ¥ofn u|lGy (salivary gland) ljsf; x'G5, h;n] Ps k|sf/sf] 

t/n kbfy{ pTkfbg u5{ . h'g xfjfsf] ;Dks{df cfpgf;fy /]zd wfuf]df kl/0ft x'G5 . 

ToxL wfuf]]df a]l/g uO{ uf]nfsf/ cyjf 8d? cfsf/sf] Ko'kf jf sf]s'g (cocoon) aG5 . 

/]zd ls/fsf] nfef{ cj:yf sl/a Ps dlxgfdf k"/f x'G5 . 

-u_ Ko'kf (Pupa) : Ko'kf cj:yf /]zd ls/fsf] hLjg rStsf] t];|f] cj:yf xf], h'g lgl:Sto 

x'G5 . of] cj:yfdf o;n] vfgf vfFb}g / Ps 7fpFFdf l:y/ /xG5 t/ leqleq} ljsf; 

eO/x]sf] x'G5 . of] cj:yf 12 b]lv 14 lbgsf] x'G5. oxL cj:yfdf /]zd lemSgsf nflu 

sf]s'gnfO{ tftf] kfgL jf tftf] xfjfdf /flvG5 . o;n] ubf{ Ko'kfdf /x]sf] 6fFl;g] kbfy{ gi6 

eO{ wfuf]] ;lhnf];Fu lg:sG5 . o; Stddf sf]s'gleqsf] Ko'kf d5{ . s]xL sf]s'gnfO{ csf]{ 

jz+ j[l4sf nflu ;'/lIft /flvG5 . 

-3_ jo:s (Adult) : sf]s'g leq /xFbf Ko'kfdf ;lSto d]6fd/kml;; (metamorphosis) x'G5, 

h;af6 3 hf]8f v'6\6f / 2 hf]8f kv]6f ePsf] /]zd ls/f lg:sG5 . kv]6fnfO{ k"0f{ ¿kdf 

;'sfO;s]kl5 of] p8\g ;S5 . Pp6f jo:s /]zd ls/f 5 b]lv 7 lbg;Dd afFR5 . 

#=# /]zd ls/faf6 x'g] kmfObf 

� /]zd ls/fsf] sf]s'gnfO{ tftf] xfjf jf tftf]kfgLdf /fv]/ sf]s'gaf6 wfuf]] pTkfbg 

ul/G5 . Pp6f sf]s'gaf6 sl/a 1000 lkm6 nfdf] /]zd wfuf]] k|fKt ug{ ;lsG5 . o;/L 

k|fKt x'g] /]zd wfuf]] xNsf, d'nfod, rlDsnf] / l6sfp x'G5 . o;af6 /]zd sk8f 

tof/ ul/G5 . 

� /]zd ls/fsf] v]tL (sericulture) u/L cfo cfh{g a9fpg ;lsG5 . /]zdaf6 ag]sf] 

sk8f h'g;'s} df};ddf klg nufpg ;lsg] / ljleGg lsl;dsf /ªn] /ª\ufpg klg 

;lsG5 .  
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tkfO{“n] slt a'em\g'eof] < 
!= Gf]kfndf s'g s'g /]zd ls/fx¿ /]zd wfuf]] pTkfbgsf] nflu kfNg] ul/Psf] 5 < 

@= /]zd ls/fsf] hLjgrStsf cj:yfx¿ eGgfn] s] a'lemG5 < 

#= /]zdls/faf6 wfuf]]sf] pTklQ s;/L x'G5 < 

$= /]zd ls/faf6 lg:sg] /]zdL wfuf]]sf ljz]iftfx¿ s] s] x'g\ < 

#=$ Dff}/L 

df}/L 7"nf] ;d"xdf a:g] ;fdflhs ls/f xf] . kmfOnd cfy|f]kf]8fcGtu{t ls/f ju{df kg]{ of] clt 

pkof]uL ls/f xf] . o;n] kf}li6s tTTjo'St dx pTkfbg u5{ . df}/Lx¿n] k'mnsf] /; vfg] u5{g\ . 

logLx¿ ;ª\ul7t ¿kdf ;d"xdf a:5g\ . logLx¿ pRr ;dembf/L / s8f cg'zf;gdf /x]sf 

x'G5g\ . logLx¿aLr pRr:t/Lo >d ljefhg kfOG5 . logLx¿sf] hLjg cToGt} Jo:t x'G5 . 

df}/Lsf] 3f/df /fgL df}/L (queen bee) efn] df}/L (drone bee) / sdL{ df}/L (worker bee) u/L 

hDdf ltg k|sf/sf df}/Lx¿ x'G5g\ . 

-s_ /fgL df}/L (Queen bee)  

uf]nfdf x]bf{ sdL{ df}/L / efn] df}/LeGbf cln 7"nf] / ;nSs k/]sf] 

nfDrf] cfsf/sf] df}/L /fgL df}/L xf] . o;sf] 6fpsf] c¿sf] eGbf 

;fgf] / 8f]nf] x'G5 eg] ;'F8 5f]6f] x'G5 . /fgL df}/Lsf] k]6sf] cGtdf 

;fgf] lvn x'G5 . ;fdfGo cj:yfdf Pp6f uf]nfdf Pp6f dfq /fgL 

df}/L x'G5 . o;sf] d'Vo sfd k'mn kfg'{ xf] . o;n] uf]nfsf] ;Dk"0f{ 

df}/LnfO{ kl/l:yltcg';f/ ;~rfng u5{ . o;sf] z/L/af6 ljz]if 

lsl;dsf] uGw cfpF5 / Tof] uGw uf]nfsf] ;Dk"0f{ df}/Ln] u|x0f 

u/]sf x'G5g\ . o;}sf cfwf/df df}/Ln] cfˆgf] uf]nf kQf nufpF5 . 

-v_ efn] df}/L (Drone bee)  

efn] df}/L /fgL df}/LeGbf ;fgf] t/ sdL{ df}/LeGbf 7"nf], sfnf] / e'ml;nf] 

x'G5 . o;sf] ljif u|lGy, dx ;ª\sng u|lGy / v'6\6fdf k/fu y}nL s]xL 

klg x'Fb}g . logLx¿nfO{ vfgf;d]t sdL{ df}/Ln] v'jfpg'k5{ . efn] 

df}/Lsf] Ps dfq sfd /fgL df}/LnfO{ uef{wfg u/fpg' xf] . 

-u_ sdL{ df}/L (Worker) 

df}/Lx¿sf] ;d"xdf sdL{ df}/L ;a}eGbf ;fgf] x'G5 . o;sf] zf/Ll/s agf]6 

ljz]if lsl;dsf] x'G5 . o;sf] z/L/ 6fpsf], 5ftL / k]6 u/L tLg v08df 

5'6\l6Psf] x'G5 . o;sf] d'vn] rkfpg] (chewing) / rf6\g] (lapping) u5{ . 

h;n] ubf{ sdL{ df}/Ln] k'mnsf] /; ;lhn};Fu hDdf ug{ ;S5g\ . o;sf] tLg 

hf]8f v'6\6f x'G5 / k|To]s v'6\6f /f}Fn] 9flsPsf] x'G5 . o;sf] v'6\6fdf k'mnsf] 

/; hDdf ug{sf nflu kf]n]g af:s]6 x'G5 . sdL{ df}/L c;fWo} d]xgtL x'G5 . o;n] k'mnsf] /; 

lrq 14.2 

lrq 14.3 

lrq 14.4 
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hDdf ug]{, 3f/ agfpg], nfef{sf] x]/rfx ug]{, zq';Fu n8\g] cflb sfo{ u5{ .  

#=% df}/Lsf] hLjg rSt (Life cycle of bee) 

;a} lsl;dsf df}/Lx¿sf] hLjg rStdf k'mn, nfef{, Ko'kf / jo:s u/L rf/ cj:yfx¿ kf/ 

x'G5g\ . oL cj:yfx¿ df}/Lsf] hftcg';f/ km/s km/s cjlwsf x'G5g\ . df}/Lsf] 3f/df df}/Lx¿sf] 

;ª\Vof lgs} a9]df /fgL df}/Ln] (old queen) y'k|} sdL{ df}/Lx¿;Fu ldnL gofF ;d"x lgdf{0f u5{ . 

o:tf] cj:yfdf 3f/df gofF /fgL df}/L aG5 . /fgL df}/Lsf] d]l6ª ˆnfO6 (mating flight) jf 

gKrn ˆnfO6 (nuptial flight) x'G5 . /fgL df}/L / efn] df}/L ;Def]u ug{sf nflu dfq} 3f/af6 

aflx/ lg:sG5g\ . o;/L 3f/af6 lg:sg] ˆnfO6 (flight) nfO{ d]l6ª ˆnfO6 elgG5 . hxfFF y'k|} 

efn] df}/L;Fu /fgL df}/Ln] d]l6ª u5{ . 

-s_ k'mn (Egg): /fgL df}/Ln] ;fdfGo cj:yfdf jo:s eP/ lg:s]sf] 3 b]lv 5 lbgdf 3f/ 

aflx/ xfjfdf uP/ efn];Fu d]l6ª u5{ . To;sf] 2 b]lv 3 lbgkl5 k'mn kfg{ yfN5 . /fgL 

df}/Ln] pko'St ;dodf k|lt lbg 3000 cf]6f;Dd k'mn kf5{ . df}/Lsf] hftcg';f/ k'mnsf] 

;ª\Vof 36a9 x'g ;S5 . df}/Lsf] k'mn ;]tf] /ªsf] nfDrf] cfsf/sf] x'G5 . h'g klxnf] lbg 

c08fsf]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 

k'mn kf5{ . k'mn cj:yf ;a} df}/Ldf tLg lbg g} x'G5 . 

 

 

-v_ nfef{ (ALrva) : /fgL df}/Ln] k'mn kf/]sf] 3 lbgkl5 df}/Lsf] lsl;dcg';f/ /fgLsf]ifdf 5-

5.5 lbg, sdL{sf]ifdf 6 lbg / efn] sf]ifdf 6 lbg;Ddsf] cjlwnfO{ nfef{ cj:yf elgG5 . 

lrq 14.5 
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o; cj:yfdf nfef{n] w]/} vfG5 . /fgL / efn] df}/Lsf] nfef{ sdL{ df}/Lsf] eGbf 7"nf] x'G5 . 

/fgL df}/L / sdL{ df}/L b'j} kf]yL x'g\ . To;}n] /fgL df}/L agfpg] jf sfdbf/ agfpg] eGg] 

s'/f nfef{ cj:yfdf v'jfpg] vfgfdf e/ k5{ . /fgL df}/L agfpg' k/]df nfef{ cj:yfsf] 

cjlwel/ kf]if0fo'St tTTj (royal jelly) v'jfpF5g\ eg] sdL{ df}/L agfpgsf nflu 3 

lbg;Dd /f]on h]nL v'jfpF5g\ . To;kl5 dw'/f]6L -dx / s'6sf] ld>0f_ v'jfpF5g\ . efn] 

df}/Lsf] nfef{nfO{ klg 3 lbg;Dd kf]if0fo'St vfgf v'jfpF5g\ / To;kl5 dx / s'6sf] 

ld>0f v'jfpF5g\ . nfef{ cj:yfdf o;n] 4-5 k6s;Dd sfFr'nL k]m5{ . 

-u_ Ko'kf cj:yf    (Pupa stage) : Ko'kf cj:yfnfO{ crn cj:yf klg elgG5 . o; cj:yfdf 

logLx¿ vfgf gvfO{ lgl:Sto /xG5g\ . df}/Lsf] ju{cg';f/ /fgL df}/Ldf sl/a 8 lbg, sdL{ 

df}/Ldf 12 lbg / efn] df}/Ldf 14 lbgsf] cjlw x'G5 . o; cj:yfdf df}/Lsf] ;Dk"0f{ aflx/L 

cª\ux¿sf] ljsf; x'G5 . 

-3_ jo:s cj:yf    (Adult stage): ;fdfGotof k'mnb]lv jo:s cj:yf;Dd k'Ugsf nflu 

df}/Lsf] ju{cg';f/ /fgnLfO{ 15-16 lbg, sdL{ df}/LnfO{ 20-21 lbg / efn] df}/LnfO{ 22-24 

lbg ;do nfU5 . /fgL df}/L, sdL{ df}/L / efn] df}/Lsf] zf/Ll/s agf]6 / sfo{ km/s km/s 

x'G5 . cg's"n jftfj/0fdf ltg} k|sf/sf df}/Lx¿sf] ljsf; StdnfO{ lgDgfg';f/ tflnsfdf 

k|:t't ug{ ;lsG5 M 

df}/L k'mn nfef{ Ko'kf hDdf 

/fgL df}/L 3 5.5 7.5 16 lbg 
sdL{ df}/L 3 6 12 21 lbg 
efn] df}/L 3 6 14.5 23.5 lbg 

ev{/} hGd]sf sdL{ df}/Lx¿nfO{ sl/a ltg xKtf;Dd 3f/leq} sfddf nufOG5 . logLx¿n] 

nfef{nfO{ vfgf v'jfpg], nfef{ /x]sf] sf]7fsf] x]/rfx / ;'/Iff ug]{, 3f/sf] dd{t tyf lgdf{0f ug]{ 

sfo{ u5{g\ . To;kl5 sdL{ df}/L aflx/sf] sfddf vl6G5 . logLx¿n] k'mnsf] /; hDdf ug]{, 

3f/sf] ;'/Iff ug]{, zq';Fu n8fO{ ug]{ sfo{ u5{g\ . ;fy} logLx¿n] tfkStd cg's"n agfpg] / dx 

agfpg] sfo{ u5{g\ . 

df}/Lsf] ju{ / pd]/cg';f/ sfo{ ljefhg 

J|m=;= ju{ / pd]/ sfo{x¿ 
! efn] /fgL df}/LnfO{ uef{wfg u/fpg] / 3f/nfO{ Gofgf] kfg]{ sfo{ u5{ . 
@ /fgL k'mn kfg]{, z/L/af6 ljleGg lsl;dsf uGwx¿ lgisf;g u/]/ uf]nfsf] 

;~rfng / lgoGq0f ug]{ u5{ . 
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# sdL{ 

1-3 lbg 
of] pd]/sf] sdL{ df}/LnfO{ lzz' df}/L klg elgG5 / logLx¿ lgs} 

sdhf]/ x'Gf] x'Fbf cfk"m tª\lu|g], lxF8\g l;Sg], rfsfdf 6fFl;P/ c¿ k'mn, 

nfef{, Ko'kfnfO{ Gofgf] lbg], cfˆgf] jl/kl/ 5l/Psf] vfgf vfg] / cln 

cln sf]if ;kmf ug]{ sfd u5{g\ . 

4-6 lbg l5lKkPsf nfef{nfO{ dx / s'6 v'jfpF5g\ / cfk"m klg k|z:t vfgf 

vfG5 . 

 7-11 lbg of] pd]/sf sdL{ df}/Lsf] 6fpsfdf lz/u|GyLsf] ljsf; x'G5 . 

lz/u|GyLaf6 Royel Jelly pTkfbg x'G5 . of] Royal Jelly sdL{ 

df}/Ln] sd pd]/sf nfef{ / /fgL df}/LnfO{ v'jfpF5 / cfk"m klg k|z:t 

cfxf/f vfG5 . 

12-17 lbg of] pd]/sf sdL{ df}/Lsf] lz/u|GyL ;'S5 / klxn] vfPsf] k|z:t dxn] 

ubf{ k]6sf 4 hf]/ d}g u|GyL /;fP/ d}g pTkfbg u5{ . ToxL d}gnfO{ 

sf]t/]/ sdL{ df}/Ln] rfsf nufpF5, nfef{ / dx sf]ifx¿ aGb u5{ . 

lognfO{ lgdf{l0fsf klg elgG5 . 

18-20 lbg of] pd]/df sdL{ df}/Lsf] u|GyL ;'S5 . clg ljif u|GyL / lvnsf] ljsf; 

x'g] xFb' f cfˆgf] 3f/sf] k|j]zåf/df a;]/ 3f/sf] ;'/Iff u5{ . 

21 lbgkl5 o; cj:yfdf k'u]kl5 aNn sdL{ df}/L 3f/ aflx/sf sfd, h:t} M 

k'ik/;, k/fu, rf]k, kfgL cflb ;ª\sng ug{sf] nflu v]taf/L / jg 

hª\undf rg{ hfG5 . 

#=^ df}/Lsf] pkof]lutf (Uses of honey bee) 

!= df}/Ln] ljz]if kf}li6s tTTjo'St j:t' dx agfpF5 . h'g dw'd]x tyf cGo /f]uLx¿sf nflu 

clt kmfObfhgs x'G5 .  

@= dxaf6 ljleGg k|sf/sf SofG8L, s]s tyf /f]6Lx¿ tof/ ul/G5 . 

#= sdL{ df}/Lx¿n] d}g (wax) agfpF5g\ / pSt d}g 6\jfOn]6sf] ;fdfg / s:d]l6S; 

;fdfgx¿ agfpg k|of]u ul/G5 . To:t} u/L d}gaQL, ;]leª lStd, sf]N8 lStd cflb 

agfOG5 .  

$= df}/Lx¿n] la?jfx¿df k/fu;]rg u/fpg ;xof]u u5{g\ . 

 

 

 

 

 

tkfOn] slt a'em\g'eof] < 

%= sfo{sf] cfwf/df df}/LnfO{ slt k|sf/df ljefhg ul/Psf] 5 < gfd eGg'xf];\ . 

^= /fgL df}/L, efn] df}/L / sdL{ df}/Ln] ug]{ d'VotofM s'g s'g sfd u5{g\ < 

&= Dff}/Lsf] hLjgrStsf cj:yfx¿ s] s] x'g\ < 

*= la?jfx¿sf nflu df}/L lsg dxTTjk"0f{ dflgG5 < 

(= df}/Ln] dx s;/L agfp5 < 
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$= cEof;  

!= /]zd ls/fn] nfef{ cj:yfdf slt k6s 5fnf km]5{ < 

@= lsDa'sf] kft k|z:t gePsf] ;dodf /]zd ls/fsf] k'mnnfO{ s;/L ;'/lIft /flvG5 < 

#= df}/Lsf] nfef{nfO{ /f]on h]nL dfq vfg lbFbf s'g rflxF df}/L aG5 < 

$= uef{wfg gePsf] df}/Lsf] km'ndf slt cf]6f Stf]df]hf]d x'G5g\ < 

%= sdL{ df}/L slt lbgsf] x'Fbf d}g / 3f/sf] sf]7f agfpg] u5{ < 

^= /]zd ls/faf6 /]zd wfuf]] s;/L pTkfbg ul/G5, JofVof ug{'xf];\ . 

&= /]zd ls/fsf] hLjg rStsf] ;kmf lrq agfpg'xf];\ . 

*= g]kfndf s'g s'g k|sf/sf /]zd ls/fsf] v]tL ul/G5 < 

(=  /]zd ls/fsf] hLjg rStdf nfef{sf] s'g cj:yfdf /]zd wfuf]] agfpF5 < 

!)=  /]zd ls/fnfO{ lsg pkof]uL ls/f elgG5 < sf/0f;lxt n]Vg'xf];\ . 

!!= efn] df}/L / sdL{ df}/LaLr km/s n]Vg'xf];\ . 

!@= /fgL df}/Lsf] agf]6sf] lrq;lxt aofg ug{'xf];\ . 

!#= df}/L dfgj hLjgsf nflu cToGt nfebfos ls/f dflgG5, lsg < ts{;lxt k|:t't 

ug'{xf];\ . 

!$= /]zd v]tL / df}/L kfngaf6 x'g] kmfObfx¿ s] s] x'g\ < 

!%= df}/Lsf] hLjg rSt lrq;lxt aofg ug{'xf];\ . 

!^= /]zd ls/fsf] hLjg rStsf] cWoog lsg cfjZos k5{, b'O{{ cf]6f sf/0f;lxt :ki6 

kfg{'xf];\ . 

%= k[i7kf]if0f  

!= /]zd ls/fn] nfef{ cj:yfdf $ k6s 5fnf km]5{ . 

@= lsDa'sf] kft k|z:t gePsf] ;dodf /]zd ls/fsf] k'mnnfO{ 18
0
c eGbf sd tfkStd /fv]/ 

;'/lIft /flvG5 . 

#= df}/Lsf] nfef{nfO{ /f]on h]nL dfq vfg lbFbf /fgL df}/L aG5 . 

$= uef{wfg gePsf] df}/Lsf] km'ndf !^ cf]6f Stf]df]hf]d x'G5g\ .  

%= sdL{ df}/L !@ b]lv !& lbgsf] x'Fbf d}g / 3f/sf] sf]7f agfpg] u5{ . 

^= k"0f{ ljsl;t ePsf] nfef{df /\ofn u|lGy ljsf; x'G5 h;n] Ps k|sf/sf] t/n kbfy{ 

pTkfbg u5{ h'g xfjfsf] ;Dks{df cfpgf;fy /]zd wfuf]]df kl/0ft x'G5 . ToxL wfuf]]df 

a]l/g uO{ uf]nfsf/ Ko'kf jf sf]s'g aG5 / pSt sf]s'gnfO{ tftf] kfgL jf tftf] xfjfdf 

/flvG5 . o;n] ubf{ Ko'kfdf /xg] 6fFl;g] kbfy{ gi6 eO{ wfuf]] ;lhn} lg:sG5 . 
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&= /]zd ls/fsf] hLjg rStsf] lrq ljifo j:t'sf] #=@ df lbOPsf] h:t} u/L agfpg'xf];\ . 

*= g]kfndf /]zd wfuf]] pTkfbgsf nflu ;]/L / P]/L u/L b'O{{ k|sf/sf /]zd ls/fsf] v]tL 

ul/G5 . 

(= /]zd ls/fsf] hLjg rStdf k"0f{ ljsl;t nfef{ cj:yfdf /]zd wfuf]] pTkfbg x'G5 . 

!)= /]zd ls/fn] /]zd wfuf]] pTkfbg ug]{ / cGo sk8f eGbf /]zd ls/fn] pTkfbg u/]sf] wfuf]] 

xNsf, d'nfod, rlDsnf] / l6sfp ePsf]n] u'0f:t/Lo sk8f agfpg ;lsg] ePsf]n] /]zd 

ls/fnfO{ pkof]uL ls/f elgG5 . 

!!= efn] df}/L / sdL{ df}/LaLr km/s  

J|m=;= efn] df}/L sdL{ df}/L 

! efn] df}/L sdL{ df}/L eGbf 7"nf] 
x'G5 . 

sdL{ df}/L efn] eGbf ;fgf] x'G5 . 

@ Effn] df}/Ldf dx ;ª\sng u|lGy / 
v'6\6fdf k/fuy}nL x'Fb}g . 

sdL{ df}/Ldf dx ;ª\sng u|lGy / 
v'6\6fdf km'nsf] /; hDdf ug{sf nflu 
kf]n]g af:s]6 x'G5 . 

# o;sf] d'Vo sfd /fgL df}/LnfO{ 
uef{wfg u/fpg' xf] . 

o;sf] d'Vo sfd km'nsf] /; ;ª\sng 
u/L dx agfpg' xf] . 

!@= efn] / sdL{ df}/Lsf] eGbf /fgL df}/L 7"nf] / nfDrf] x'G5 . o;sf] 6fpFsf] efn] / sdL{ 

df}/Lsf] eGbf ;fgf] / 8f]nf] x'G5 eg] ;'F8 5f]6f] x'G5 . /fgL df}/Lsf] k]6sf] cGtdf ;fgf] 

lvn x'G5 . o;sf] lrq dflysf] ljifo j:t'v08sf] h:t} agfpg] . 

!#= df}/Ln] kf}li6s tTTjo'St dx agfpg], o;af6 pTkfbg ePsf] d}gaf6 6\jfOn]6sf] ;fdfg / 

s:d]l6ssf ;fdfgx¿ Afgfpg] ePsf]n] o;nfO{ dfgj hLJfgsf nflu cToGt nfebfos 

ls/f dflgG5 . 

!$= /]zd v]tL ubf{ u'0f:t/o'St wfuf]] pTkfbg u/L ljleGg k|sf/sf sk8fx¿ agfpg ;lsG5 

eg] df}/L kfng ubf{ cToGt kf}li6s tTTj dx k|fKt x'g] tyf d}g pTkfbgsf] cnfjf 

lj?jfx¿df k/fu;]rgdf ;d]t d2t k'Ug] ePsf]n] oL b'j} ls/faf6 k|z:t kmfObfx¿ kfpg 

;lsG5 . 

!%= df}/Lsf] hLjg rSt lrq;lxt aofg ljifo j:t' v08df lbOP cg';f/ ug{ ;lsG5 . 

!^= /]zd ls/fsf] hLjgrStsf] s'g cj:yfdf /]zd wfuf]] pTkfbg x'G5 / pSt wfuf]]af6 s;/L 

wfuf]] lgsfNg ;lsG5 EfGg] s'/fsf] nflu /]zd ls/fsf] hLjgrStsf] cWoog ug{ cfjZos 

k5{ . 

^= ;f/f+z  

!= Gf]kfndf ;]/L / P]/L u/L b'O{{ k|sf/sf /]zd ls/fx¿sf] v]tL ul/Psf] 5 . 

@= /]zd ls/fsf] hLjgrStsf cj:yfx¿ eGgfn] km'n, nfef{, Ko'kf / jo:snfO{ a'leG5 . 
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#= /]zd ls/fsf] nfef{ cj:yfdf Ps k|sf/sf] /\ofn u|lGysf] ljsf; ePsf] x'G5 h;af6 Ps 

ljz]if k|sf/sf] t/n kbfy{ lg:sG5 h'g xfjfsf] ;Dks{df cfpgf ;fy /]zd wfuf]]df 

kl/0ft x'G5 . ToxL wfuf]]df a]l/g uO{ uf]nfsf/ cfsf/sf] Ko'kf aG5 / of] Ko'kfnfO{ tftf] 

xfjf jf kfgLdf /fv]/ wfuf]] lgsfNg] ul/G5 . 

$= /]zd ls/faf6 lg:sg] /]zdL wfuf]]sf ljz]iftfx¿df d'nfod, rlDsnf], l6sfp cflb x'g\ . 

%= sfo{sf] cfwf/df df}/LnfO{ tLg k|sf/df ljefhg ul/Psf] x'G5 M /fgLdf}/L, efn] df}/L / 

sdL{ df}/L . 

^= /fgL df}/Ln] km'n kfg]{, efn] df}/Ln] /fgL df}/L;Fu ;Def]u ug]{ tyf 3f/sf] /Iff ug]{ / sdL{ 

df}/Ln] km'nx¿sf] /; ;ª\sng ug]{ / k|zf]wg u/L dx agfpg] sfo{ u5{g\ . 

&= Dff}/Lsf] hLjgrStdf rf/ cj:yfx¿ x'G5g\ tL x'g\ M km'n, nfef{, Ko'kf / jo:s . 

*= la?jfx¿df df}/Ln] k/fu;]rg u/fpgdf d2t ug]{ ePsfn] dxTTjk"0f{ dflGfG5 . 

(= sdL{ df}/Ln] ljleGg k|sf/sf km'nx¿af6 /; ;ª\sng u/L k|zf]wg u/]kl5 dx aGg] u5{ . 
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PsfO M !% 

dfgj :gfo' / u|lGy k|0ffnL 
(Human Nervous and GlanduaLr System) 

!= kl/ro 

Dflg;n] ljleGg j:t'x¿sf] af/]df hfgsf/L lngsf] nflu 1fg]lGb|o, :gfo' / dl:tissf] ;xof]u 

lng] u5{g\ . d'VotofM z/L/df ePsf ljleGg cª\ux¿sf] ;~rfngdf dl:tisn] 7"nf] e"ldsf 

v]n]sf] x'G5 . To:t} u/L z/L/df ePsf ljleGg u|lGyx¿n] pTkfbg ug]{ xdf]{gx¿n] dfgj 

z/L/nfO{ ;Gt'lnt cj:yfdf /fVg] u5{g\ . 

@= p2]Zo  

o; PsfOsf] cWoogkl5 tkfO{F lgDg sfo{x¿ ug{ ;Ifd x'g'x'g]5 M 

-s_ dfgj z/L/df x'g] :gfo' k|0ffnLsf] ;fdfGo kl/ro lbg / sfo{ JofVof ug{ . 

-v_ dfgj z/L/df x'g] u|lGy k|0ffnLsf] ;fdfGo kl/ro lbg / sfo{ JofVof ug{ .  

#= cfwf/e"t ljifoj:t'  

#=! :gfo' k|0ffnL (Nervous system)  

xfd|f] z/L/df ePsf] ;aeGbf hl6n k|0ffnL g} :gfo' k|0ffnL xf] . o;} k|0ffnLsf] lgoGq0fdf 

z/L/sf ;Dk"0f{ cª\u, tGt' / sf]ifx¿ ;ª\u7gfTds¿kdf sfd ul//xG5g\ .  

:gfo' k|0ffnLsf k|d'v sfdx¿  

-s_ ljleGg 1fg]lGb|ox¿ / :gfo' tGt'sf] ;xof]un] aflx/L ;+;f/;Fu ;DaGw /fVg' . 

-v_ z/L/sf OR5flwg / k/flwg rfn ;~rfng ug'{ .  

-u_ s'g} s'/f ;f]Rg', ;lDemg' / ts{ lbg' . 

:gfo' k|0ffnLnfO{ d'Votof s]Gb|Lo :gfo' k|0ffnL (Central nervous system), k]l/km]/n :gfo' 

k|0ffnL (Peripheral nervous system) / :jrflnt :gfo' k|0ffnL (Autonomic nervous 

system) u/L tLg efudf j0f{g ul/G5 .  

dl:tis  

dl:tis / ;'if'Dgf ldn]/ s]Gb|Lo :gfo' k|0ffnL ag]sf] x'G5 . !@ hf]8f St]lgon :gfo' (Cranial 

nerve) tyf #! hf]8f :kfOgn :gfo' (Spinal nerve) ldn]/ k]l/km]/n :gfo' k|0ffnL ag]sf] x'G5 

eg] l;Dkfy]l6s (Sympathetic) / Kof/fl;Dkfy]l6s (Parasympathetic) :gfo' / u]ª\u]lnof 

(Gangalia) ldn]/ :jrflnt :gfo' k|0ffnL ag]sf] x'G5 . 

#=@= Go'/f]g    (Neurone)  

:gfo' tGt' Go'/f]gn] ag]sf] x'G5 . Go'/f]gdf :gfo'sf]if (nerve cell) / :gfo' /];fx¿ (Nerve fibers) 
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x'G5g\ . :gfo' sf]ifdf Pp6f 7"nf] Go'lSno; x'G5 . :gfo' sf]ifaf6 b'O{{ y/Lsf :gfo' /];fx¿ -ge{ 

kmfOa;{_ lg:s]sf x'G5g\ . 7"nf] PSnf] kmfOa/nfO{ PS;f]g (Axon) / dl;gf ;fgf /];fx¿nfO{ 

8]G8«fO6 elgG5 . ;fgf w]/} ;ª\Vofdf /x]sf 8]G8«fO6n] cfFvf, sfg, gfs, lha|f] / 5fnf h:tf 

1fg]Gb|Lox¿ jf cGo Go'/f]gsf] PS;f]gaf6 r]tgfsf ;"rgf (Impulses) :gfo' sf]iftkm{ k'¥ofpF5 eg] 

PSnf] 7"nf] PS;f]gn] tL ;"rgf :gfo'sf]ifaf6 cGo sf]if jf dlit:s jf ;'if'Dgfdf n}hfG5 . k|To]s 

Go'/f]gnfO{ Go'/f]lUnof (Neuroglia) gfds ljz]if k|sf/sf] ;+of]hL tGt'n] ;xof]u k'¥ofPsf] x'G5 . 

b'O{{cf]6f Go'/f]gsf] ;"rgf cfbfg k|bfg ug]{ ;ª\ud :ynnfO{ ;fOgflK;; (Synapsis) elgG5 . 

$= d'Vo ljifoj:t'  

$=!= s]Gb|Lo :gfo' k|0ffnL (Central Nervous System) 

s]Gb|Lo :gfo' k|0ffnLcGtu{t dl:tis (Brain) / ;'if'Dgf (Spinal cord) kb{5g\ . dl:tis vKk/df 

/x]sf] dl:tis afs; (Cranium) df /x]sf] x'G5 . St]lgod / dl:tisaLr 8'/fdf6/ 

(Duramater), kfodf6f/ (Piamater) P/fSGjfO8 (Arachnoid) u/L tLg tx lemNnLn] 9fsL 

;'/Iff lbPsf] x'G5 . o; lemNnLnfO{ ldlgª\u (Meninge) elgG5 . dl:tisnfO{ d'Votof 7"nf] 

dl:tis jf ;]/]a|d (Cerebrum), ;fgf] dl:tis jf ;]/]a]|d (Cerebellum) / d]8'Nnf canª\u]6f 

(Medulla oblongeta) u/L tLg v08df ljefhg ul/Psf] 5 .  

7"nf] dl:tis M o;n] dl:tissf] *) k|ltzt efu cf]u6]sf] 5 . of] bfofF / afofF u/L b'O{{cf]6f 

cw{uf]nfx¿df ljeflht x'G5 . tL cw{uf]nfsf] dflyNnf] efudf ulx/f] lr/fn] tL b'O{{ cw{uf]nfnfO{ 

5'6\ofPsf] 5 .  

;'if'Dgf ;'if'Dgf ;'if'Dgf ;'if'Dgf (Spinal cord) : d]8'nf canª\u]6feGbf tn /x]sf] nfDrf] 8f]nfsf/ cª\u g} ;'if'Dgf xf] . 

of] e6]{a|fleq ;'/lIft /x]sf] x'G5 . 3fF6Lsf] e6]{a|f (Cervical Vertebrae) sf] klxnf] xf8 P6n; 

(Atlas) b]lv sDd/sf] klxnf] xf8 (Lumber vertebrae) ;Dd ;'if'Dgf km}lnPsf] x'G5 . 

dl:tisnfO{ em}+ ;'if'DgfnfO{ klg tLg txsf] lemNnL (Meninge) n] 9fs]sf] x'G5 . ;]/]a|f]:kfOgn 

ˆn'8 (Cerebrospinal fluid) n] dl:tis / ;'if'DgfnfO{ klg ys{g' cflbaf6 ;'/Iff k|bfg ub{5 .  

$=@= :gfo' tGt'x¿    (Nerve tissues) 

:gfo' tGt' cyf{t Go'/f]gsf sf]ifx¿sf] ;+of]uaf6 k'm;|f] v/fgL /ª\usf] j:t' (Grey matter) ag]sf] 

x'G5 . dl:tisdf of] aflx/L ;txdf /xL v'h'd'h' k/]sf] (Convolutions) x'G5 eg] ;'if'Dgfdf 

leqkl§ /x]sf] x'G5 . Go'/f]gsf] PShf]gx¿sf] ;+of]uaf6 :gfo' /];f (Nerve fibre) aGb5, o;nfO{ 

;]tf] /ª\usf] j:t' (White matter) elgG5 . dl:tisdf of] ;]tf] kbfy{ leqkl§ /x]sf] x'G5 eg] 

;'if'Dgfdf aflx/ /x]sf] x'G5 . sfdcg';f/ :gfo' /];f ;]G;/L (Sensory) / df]6/ (Motor) u/L b'O{{ 

k|sf/sf x'G5g\ . ;]G;/L jf Pkm/]G6 (Afferent) :gfo'n] r]tgfnfO{ dl:tis jf ;'if'Dgflt/ n}hfG5 

eg] df]6/ jf Okm/]G6 (Efferent) :gfo'n] ;'if'Dgfaf6 1fg jf k|]/0ff z/L/sf cGo cª\udf 

k'¥ofpF5 . 
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$=#= csfDo lj|mof    (Reflex action)  

 xfdL cfFvf glhs} s]xL j:t' cfpFbf cfFvf lrDnG5f}+, k}tfnfdf s]xL tLvf] j:t' u8\bf v'§f 

prfN5f}+ eg] tftf] j:t'df xft kbf{ t'?Gt xft lemS5f}+ . o;/L xfd|f] z/L/n] s'g} pQ]hgfk|lt zL3| 

/ :jrflnt b]vfpg] k|ltlj|mofnfO{ csfDo lj|mof elgG5 eg] csfDo lj|mof x'Fbf r]tgfsf 

;"rgfx¿ k|jflxt x'g] :gfo' k|0ffnLsf] lglZrt af6f]nfO{ l/ˆn]S; cfs{ (Reflex arc) elgG5 .  

pbfx/0fsf nflu v'§fdf lkg u9\bf v'§fsf] 5fnf l/;]K6/ cª\u (Receptor organ) xf] . v'§fsf] 

5fnf -l/;]K6/_ af6 r]tgf ;]G;/L :gfo' /];fx¿n] ;'if'Dgfsf] sg]S6/ Go'/f]gnfO{ lbG5 . sg]S6/ 

Go'/f]gnfO{ P;f]l;o6 Go'/f]g klg elgG5 . sg]S6/ Go'/f]gaf6 pSt r]tgf df]6/ :gfo' /];f x'Fb} 

Okm]S6/ cª\u (Effector organ) df k'Ub5 . oxfF v'§fsf df+zk]zLx¿ Okm]S6/ cª\u x'g\ . oL 

Okm]S6/ cª\un] t'?Gt} df+zn / x8\8Lsf] ;lStotfdf uf]8f prfnL k|ltlj|mof lbG5 . xfd|f] z/L/df 

csfDo lj|mof x'Fbf pQ]hgf;DaGwL r]tgf dl:tis;Dd gk'uL ;'if'Dgfaf6} k|fKt ePsf] cfb]zcg';f/ 

t'?Gt k|ltlj|mof ub{5 .  

tkfO{+n] slt a'em\g' eof] < 
!= ldlgª eg]sf] s] xf] < 

@= dl:tisdf ;]/]a|f]:kfOgn ˆn'8 sxfF x'G5 < 

#= u|] Dof6/ / x\jfO6 Dof6/ eg]sf] s] xf] < 

$= ;]G;/L / df]6/ ge{df s] km/s 5 < 

%= ld7f] vfg]s'/f b]Vbf jf af:gf cfpFbf d'vdf ¥ofn cfpg'sf] sf/0f s] xf] < 

^= l/ˆn]S; cfs{ eg]sf] s] xf] < 

$=$= xdf]{gx¿ (Hormones) 

dfgj z/L/df w]/} u|lGy (Glands) x¿ eP tfklg gnLafxs (With duct) / gnL gePsf 
(Without duct) u/L b'O{{ d'Vo k|sf/df ljefhg ul/Psf 5g\ . ¥ofn u|lGyh:tf gnL ePsfnfO{ 
OShf]StfOg u|lGy (Exocrine gland) / lk6\o'6/L, yfO/f]O8, Kof/fyfO/f]O8, Pl8«gn, KoflGStofh 
/ uf]gf8\; cflbnfO{ OG8f]StfOg u|lGy (Endocrine gland) elgG5 . gnLafxs u|lGyx¿n] 
lgsfNg] /;fognfO{ OGhfOd (Enzyme) elgG5 eg] gnL gePsf u|lGyx¿n] lgsfNg] /;fognfO{ 
xdf]{g (Hormone) elgG5 . OShf]StfOg u|lGyn] OGhfOdnfO{ gnLåf/f cfjZos 7fpFdf ljt/0f 
ub{5 eg] OG8f]StfOg u|lGyn] xdf]{gnfO{ l;w}F /utdf ld;fpF5 . /utsf] dfWodaf6 xdf]{g ljleGg 
cª\u, tGt' / sf]ifx¿df k'Ub5 . z/L/sf] ljleGg cª\u / tGt'x¿nfO{ aflx/L / leqL jftfj/0f;u 
pQ/bfoL x'gsf nflu xdf]{gsf] >fj x'G5 . xdf]{gn] ubf{ g} s'g} cª\u tyf tGt'x¿sf] sfo{nfO{ 
pQ]lht kf/L x]/km]/ / lgoGq0f ug]{ x'Fbf o;nfO{ /;folgs ;Djfbbftf (Chemical messenger) 

elgG5 . dfgj z/L/df OG8f]StfOg u|lGyx¿ w]/} ;fgf eP klg logn] lgsfNg] xdf]{gn] z/L/sf 
nflu dxTTjk"0f{ sfd ub{5g\ . oL xdf]{gsf] dfqf s]xL dfq 36L jf a9L eP logn] z/L/df g/fd|f 
c;/x¿ b]vfpF5g\ . tn dfgj z/L/sf s]xL u|lGy, z/L/df kfOg] :yfg, ltgn] lgsfNg] xdf]{g\ / 
ltgsf] sfo{ / 36L jf a9L ePsf] cj:yfdf ltgn] b]vfpg] nIf0fnfO{ tflnsfdf lbOPsf] 5 . 
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u|lGy z/L/df 
kfOg] 7fp“ 

xdf]{g sfo{ c;/ 

lk
6\o

'6/
L 
-P

it
u
it

ar
y
) St]lgodsf]  

l:kmgf]O8 
xf8df 

j[l4 xdf]{g  
(Growth 

Hormone) 

� j[l4 xdf]{gn] zf/Ll/s 
/ dfgl;s j[l4 u5{ .  

� cGo u|lGysf] sfo{nfO{ 
;lSto kfg{ 
pTk|]/ssf] sfd u5{ . 

� sd ePdf c;fdfGo 
¿kdf xf]rf] x'G5 .  

� a9L ePdf c;fdfGo 
¿kdf cUnf] x'G5 .  

� cGo u|lGyx¿sf] 
sfo{df gsf/fTds 
c;/ kb{5 . 

yf
O/

f]fO
8
 (

T
h
y
ro

id
) 

3fF6L yfO/f]lS;g -
Thyroxine) 

yfO/f]6«f]algg  
(Thyrotrobani 

n ) 

SoflN;6f]lgg  
(Calcitonin) 

� oL xdf]{g pTkfbg ug{ 
cfof]l8g cfjZos 
x'G5 .  

� pkfkrognfO{ 
lgoGq0f ub{5 . 

� /utdf SoflN;odsf] 
dfqf lgoGq0f u5{ . 

� cfof]l8g sd eP uf8 
lg:sG5 .  

� sd ePdf z/L/sf] 
j[l4 / ljsf;df x|f; 
cfpg], xft v'§f 5f]6f 
x'g], lha|f] aflx/ 
cfpg], ;'Vvf 5fnf 
x'g], cfFvf aflx/ 
lg:sg] cflb . 

Ko
f/
fy

fO
/f
]O8

 
(P

ar
at

h
y
ro

id
) 3fF6L kf/fyfO/f]O8 

xdf]{g  
(Parathyroid 

Hormon) 

� /ut, bfFt / xf8df 
SoflN;od / 
kmf]:kmf]/;sf] dfqf 
;Gt'ng ub{5 . 

� sd ePdf xf8 
sdhf]/ x'G5 .  

� of] xdf]{g a9L ePdf 
Kof/fyfO/f]O8sf] 6\o"d/ 
/ d[uf}nfsf] kTy/L x'g] 
;Defjgf x'G5 .  

Pl
8
«gn

 -
A

d
re

n
al

) 

Df[uf}nfsf] 
dfly 

sl6{sf];f]g  
(Corticosone) 

 

 � sd ePdf df+;k]zL 
sdhf]/ x'G5 .  

� jfsjfs / ysfO{ 
nfUg], d'5f{ x'g] h:tf 
nIf0f b]vf k5{g . 

Pl8«gflng  
(Adrenalin) 
 

� z/L/nfO{ ljleGg 
sfdsf] nflu tof/ 
ug'{ xf] . 

� z/L/nfO{ cfjZos 
k/]sf] 

� a]nf d]6faf]lnHd 
lj|mofsf] b/ a9fpF5 . 

� pRr /Strfk, a9L 
kl;gf cfpg], /utdf 
Un'sf]hsf] dfqf a9\g] . 

Ko
flG

St
of
h
 

(P
an

cr
ea

s

) 

cfdfzosf] 
tn 
 

OG;'lng � /utdf lrgLsf] 
dfqfnfO{ ;Gt'ng 
ub{5 . 

� OG;'lng sd ePdf 
/utdf lrgLsf] dfqf 
a9\5 / dw'd]x /f]u 
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nfU5 . 
Un'sfuf]g � /utdf lrgLsf] 

dfqfnfO{ 
;Gt'ng ub{5 .  

� Un'sfug sd ePdf 
/utdf lrgLsf] dfqf 
36\5 . 

6]l
:6
h
 

(T
es

te
s)
 Kf'?if 

hg]Gb|Lo 
6]:6]:6f]/f]g  
(Testesteron) 
PG8«f]lhg  
(Androgen) 

� k'?ifTj ljsf;df 
lgoGq0f  

� sd ePdf k|hgg 
cª\usf] ljsf; x'Fb}g . 

c
f]e
l/
h
 

(O
v
ar

ie
s)
 Dflxnf 

hg]Gb|Lo 
k|f]h]:6] /f]g  
(Progesterone)  

cf:6«f]lhG;  
(Oestrogens) 

� :qLTj ljsf;df 
lgoGq0f  

� afFemf]kg cfpg ;S5 
. 

 

tkfO{+n] slt a'em\g'eof] < 
&= xdf]{g eg]sf] s] xf] < o;sf] d'Vo sfd s] xf] < 

*= OG8f]StfOg u|lGy s] s'/fdf OShf]StfOg u|lGy eGbf km/s 5 < 

(= lk6\o'6/L u|lGynfO{ lsg gfOs] u|lGy elgG5 < 

!)= Kofª\lj|mofhnfO{ lsg ldl>t u|lGy elgG5 < 

%= cEof;  

-!_ dfgj dl:tisdf b]vfOPsf] A, B / C efux¿sf] gfd / Ps 

Ps cf]6f sfd atfpg'xf];\ . 

-@_ csfDo lj|mof eg]sf] s] xf] < Pp6f pbfx/0f lbP/ n]Vg'xf];\ . of] 

lj|mof s]Gb|Lo :gfo' k|0ffnLsf] s'g efun] ;~rfng ub{5 < k|i6 

kfg'{xf];\ .  

-#_ Pp6f rsf]{ cfjfh lg:Sof] eg] xfdL t'?Gt b'O{{ xftn] sfg 5f]K5f}+ . of] 

s:tf] k|sf/sf] k|ltlj|mof xf] < o;df ;lDdlnt l/;]K6/ / Okm]S6/sf] gfd 

n]Vg'xf];\ .  

-$_ ;Fu} b]vfOPsf] Go'/f]gsf] lrqdf A, B / C efux¿sf] gfd 

n]Vg'xf];\ . A efu / B efudf s'g} tLg leGgtf klg n]Vg'xf];\ . 

-%_ dl:tisdf kfOg] t/n kbfy{sf] gfd s] xf] < ;]/]a|dn] ug]{ s'g} 

tLg sfo{x¿ n]Vg'xf];\ .  

-^_ OG8f]StfOg / OShf]StfOg u|lGyaLr s'g} tLg km/s n]Vg'xf];\ .  

-&_ tn n]lvPsf sfo{x¿ dfgj z/L/sf] s'g s'g u|lGyn] ub{5 < 

-c_ /utdf lrgLsf] dfqf sd ug'{  

-cf_ zf/Ll/s tyf dfgl;s ljsf; ug'{  

 
lrq 15.2 

A 

C 

B 

A 

B 

C 

lrq 15.1 
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-O_ cGo ul|Gyx¿sf] lgoGq0f ug'{  

-*_ Kofª\lj|mofhnfO{ PShf]StfOg / OG8f]StfOg b'a} k|sf/sf] u|lGy eGg ;lsG5, lsg < o;n] 

pTkfbg ug]{ d'Vo xdf]{g s'g xf] < Tof] xdf]{gn] s] sfd u5{ < 

^= k[i7kf]if0f 

-!_ A – ;]/]a|d – :j]lR5s df+zk]zLsf] rfn lgoGq0f u5{ . 

 B – ;]/]a]nd – z/L/nfO{ ;Gt'ng /fV5 .  

 C– d]8'nf canª\u]6f – cfGtl/s cª\ux¿ h:t} kfrg gnL, d'6'sf] rfncflbsf] lgoGq0f 

u5{ .  

-@_ xfd|f] z/L/n] s'g} pQ]hgfk|lt zL3| / :jrflnt b]vfpg] k|ltlj|mofnfO{ csfDo lj|mof 

elgG5 . s'g} tftf] j:t' 5'Fbf cs:dft xft lemSg' csfDo lj|mofsf] pbfx/0f xf] . oxfF 

xftsf] 5fnf l/;]K6/ xf] . ;]G;/L :gfo'n] of] r]tgf ;'if'Dgfdf n}hfG5 . pSt ;"rgf 

dl:tistkm{ guO{ t'?Gt df]6/ :gfo'n] Okm]S6/ df+zk]zLdf kmsf{pg] x'Fbf xft t'?Gt 

lemlsG5 . To;}n] of] sfo{ s]Gb|Lo :gfo' k|0ffnLsf] ;'if'Dgfaf6 ;~rflnt x'G5 .  

-#_ of] csfDo lj|mof (Reflex action) xf] . oxfF l/;]K6/ 1fg]Gb|Lo sfg xf] eg] Okm]S6/ xftsf 

df+zk]zLx¿ x'g\ .  

-$_ C – PShf]g (Axon)  

 B – 8]G8«fO6\; (Dendrites)  

 A – :gfo' sf]if (Nerve cell) 

 PShf]g  8]G8fO6\; 

!= PShf]g Pp6f x'G5 / of] nfdf] x'G5 . != 8]G8«fO6\; w]/} x'G5g\ / oL 5f]6f x'G5g\ . 
@= of] xfFluPsf] x'Fb}g . @= o;df w]/} zfvf k|zfvf x'G5g\ . 
#= o;n] r]tgf :gfo'sf]ifaf6 cGt 

n}hfG5 . 
#= logn] r]tgf cGtaf6 :gfo' sf]iftkm{ 

lnP/ cfpF5g\ .  
-%_ ;]/]a|f]:kfOgn ˆn'8 (Cerebrospinal fluid) : 

 ;]/]a|dsf] sfo{ M  

� dfgl;s sfo{snfk -ljrf/, ljZn]if0f, sNkgf_ ug'{  

� r]tgf -:kz{, ;'gfO{ cflb_ k|fKt ug'{ . 

� :j]lR5s df+zk]zLsf] rfn lgoGq0f ug'{ . 

-^_ OShf]StfOg OG8f]StfOg u|GyLdf km/s 

J|m=;= OShf]StfOg u|GyL J|m=;= OG8f]StfOg u|GyL 

!= o;df gnL x'G5 .  != o;df gnL x'Fb}g . 
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@= o;n] OGhfOd pTkfbg u5{ .  @= o;n] xfdf]{g pTkfbg u5{ .  

#= o;n] gnLåf/f OGhfOdnfO{ ;DaGwLt  
7fpFFdf k7fpFF5 . 

#= o;n] xfdf]{gnfO{ ;Lw} /utsf] gnLdf  
k'¥ofpF5 . 

$= o;sf] pTklQ If]q / sfo{ If]q glhs} 
x'G5 .  

pbfx/0f M ¥ofn u|GyL 

$= o;sf] pTklQ If]q / sfo{ If]q km/s 
7fpFdf x'g ;S5 .  

pbfx/0f M lk6\o'6/L u|GyL 
-&_ -c_ KoflGStofh -cf_ yfof]/f]O8 -O_ lk6\o'6/L  

-*_ Kofª\lj|mofh u|lGyn] OGhfOd / xdf]{g b'j} ;|fj ug]{ x'gfn] o;nfO{ PShf]StfOg / 

OG8f]StfOg b'a} u|lGy dflgG5 . o;n] lgsfNg] d'Vo xdf]{g OG;'lng xf] . OG;'lngn] /utdf 

lrgLsf] dfqfnfO{ sd ub{5 .  

-&_ ;f/f+z  

-!_ vKk/-q]mlgod_ leq dl:tisnfO{ 9fSg] tLg txsf] ;'/Iff lbg] lemNnLnfO{ ldlgª elgG5 .  

-@_ ldlgªdf /x]sf] kfodf6/ / P/fsGjfO8 lemNnLsf] aLrdf ;]/]a|f]:kfOgn ˆn'8 gfds t/n 

kbfy{ x'G5 . 

-#_ Go'/f]gsf] :gfo'sf]ifx¿af6 ag]sf] km';|f] /ª\usf] kbfy{nfO{ u|] Dof6/ elgG5 eg] Go'/f]gsf] 

PShf]gaf6 ag]sf] ;]tf] /ª\usf] kbfy{nfO{ XjfO6 Dof6/ elgG5 .  

-$_ ;]G;/L ge{n] k|fks (Receptor) af6 r]tgf dl:tis jf ;'if'Dgflt/ n}hfG5 eg] df]6/ 

ge{n] ;"rgf ;'if'Dgfaf6 Okm]S6/ df+zk]zLlt/ n}hfG5 .  

-%_ csfDo lj|mof eg]sf] xfd|f] z/L/sf] s'g} pQ]hgfk|lt zL3| / :jrflnt b]vfpg] k|ltlj|mof 

xf] . 

-^_ csfDo lj|mof x'Fbf r]tgfsf ;"rgfx¿ (Impulses) k|jflxt x'g] :gfo' k|0ffnLsf] lglZrt 

af6f]nfO{ l/ˆn]S6\; cfs{ elgG5 .  

-&_ xdf]{g Ps k|sf/sf] /;fog xf] h'g z/L/sf] Ps 7fpFdf pTkfbg x'G5 / o;sf] c;/ 

z/L/sf] cGo 7fpFx¿df kl//x]sf] x'G5 . o;sf] d'Vo sfd aflx/L / leqL jftfj/0fcg';f/ 

z/L/sf sfo{nfO{ x]/km]/ / lgoGq0f ug'{ xf] .  

-*_ OG8f]StfOg u|lGydf gnL x'Fb}g eg] OShf]StfOg u|lGydf gnL x'G5 . OG8f]StfOg u|lGyn] 

xdf]{g pTkfbg u5{ eg] OShf]StfOg u|lGyn] OGhfOd pTkfbg ub{5 . OG8f]StfOg u|lGyn] 

;|fj u/]sf] xdf]{g /utdf ldl;G5 eg] OShf]StfOg u|lGyn] ;|fj u/]sf] OGhfOd gnLåf/f 

;DaGwLt 7fpFdf k'¥ofpF5 . 

-(_ lk6\o'6/L u|GyLn] cGo u|lGyx¿sf] sfo{ ;lStotfnfO{ lgoGq0f ug]{ x'Fbf o;nfO{ gfOs] u|GyL 

elgPsf] xf] .  

-!)_ Kofª\lj|mofhn] l6«K;Lg, PdfOn]h / nfOk]h h:tf OGhfOd / OG;'lng / Un'sfug h:tf 

xdf]{g ;|fj ug]{ x'Fbf o;nfO{ ldl>t u|lGy dflgG5 . 
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PsfO M !^ 

dfgj z/L/df /St ;~rf/ lj|mof 
(Blood Circulation in Human Body) 

!= kl/ro  

hLjx¿sf] z/L/ ljleGg sf]if, tGt' / cª\ux¿åf/f lgdf{0f ePsf] x'G5 . xfd|f] z/L/leq 

/StgnLaf6 /ut k|jfx eO/x]sf] x'G5 h;n] cfjZos kf}li6s tTTj, clS;hg sf]if tyf 

tGt';Dd k'¥ofpF5 . pkfkrfog kl5 pTkGg xflgsf/s j:t'x¿ o'l/of, o'l/s Pl;8 / 

sfa{g8fOcS;fO8sf] lgisf;g ug{ d2t u5{ . ;a} sf]ifx¿nfO{ vfB kbfy{sf] cnfjf clS;hg 

UofF;sf] cfjZostf kb{5 . o;sf ;fy} z/L/nfO{ cfjZos xdf]{gx¿ Ps :yfgaf6 csf]{ :yfgdf 

k'¥ofpg' kg]{ x'G5 . /utdf k|f]l6g, sfaf]{xfO8«]6, nj0f, o'l/s Pl;8 cflb 3'lnP/ /x]sf] x'G5 . 

xfd|f] z/L/ :j:y tyf ;Gt'lnt x'gsf] nflu plrt /Strfk, dw'd]x tyf o'l/s Pl;8sf] 

lgoGq0fsf] klg plTts} dxTTjk"0f{ e"ldsf x'G5 . 

@= p2]Zo  

o; PsfOsf] cWoogkl5 tkfO{Fn] lgDgnLlvt sfo{ ug{ ;Ifd x'g'x'g]5 M 

-s_ /utsf] agfj6 / sfo{sf] JofVof ug{, 

-v_ /utsf] ;~rfng lj|mof lrq;lxt j0f{g ug{, 

-u_ An8k|];/, An8;'u/ / o'l/s Pl;8sf] ;fwf/0f kl/ro lbg . 

#= ljifoj:t' 

/utsf] kl/ro 

/ut Ps k|sf/sf] afSnf] ;+of]hL tGt' xf] . /utsf] /ª\u /ftf] x'G5 . o;sf] k|jfx z/L/sf] k|To]s 

efudf nuftf/ eO/xG5 . z/L/sf] ljleGg efudf 3'ld/xFbf o;n] cfjZos kbfy{x¿ Ps 

7fpFaf6 csf]{ 7fpFdf k'¥ofpg'sf ;fy} cgfjZos kbfy{x¿sf] lgisf;gdf klg d2t k'¥ofpF5 . 

Pp6f :j:y jo:s dflg;sf] z/L/df 5.5 ln6/ /ut x'G5 .  

/utsf] agfj6 M /ut d'Votof KnfHdf gfds t/n kbfy{ / tLg k|sf/sf /St sf]ifx¿af6 ag]sf] 

x'G5 . 

KnfHdf (Plasma)  

/utdf /x]sf] xn'sf k/fnh:tf] kx]Fnf] /ª\usf] 
t/n kbfy{nfO{ KnfHdf elgG5 . /utdf em08} 
55% KnfHdf x'G5 . KnfHdf nueu 90% kfgL / 
10% hlt k|f]l6g, sfaf]{xfO8«]6, af];f] / cGo 
csfj{lgs nj0fn] ag]sf] x'G5 . o;sf ;fy} 
KnfHdfdf cgfjZos ljsf/ kbfy{x¿sf ;fy} 
cfjZos xdf]{g, OGhfOd / UofF;x¿ x'G5g\ .  

 
lrq !^=!M /utsf] jgfj6 
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KnfHdfsf] sfdM 

!= KnfHdfn] z/L/df kfgLsf] k|jfx / dfqfnfO{ ;fy} tfkStdnfO{ ;Gt'lnt /fVb5 .  

@= ;fgf] cfGb|fsf] lenfO{ (Villi) af6 kf]ifs tTTjnfO{ z/L/sf] ljleGg efudf ePsf 

tGt'x¿;Dd k'¥ofpF5 .  

#= sf]ifdf x'g] Zjf;k|Zjf; kZrft\ lg:sg] sfa{g8fOcS;fO8nfO{ kmf]S;f];Dd k'¥ofpF5 .  

$= OG8f]StfOg u|lGyaf6 lg:s]sf xdf]{gx¿nfO{ Ps :yfgaf6 csf]{df k'¥ofpF5 .  

%= z/L/nfO{ cgfjZos j:t'x¿ sf]if tyf tGt'x¿af6 sn]hf] / d[uf}nf;Dd k'¥ofpF5 .  

^= KnfHdfdf x'g] kmfOla|gf]lhg gfds k|f]l6gn] 3fp ePsf] 7fpFdf /ut hdfpg d2t 

k'¥ofpF5 .  

/Stsf]ifx¿ 

/utdf tLg k|sf/sf /Stsf]ifx¿ /x]sf x'G5g\ . tL x'g\ M 

!= /ftf /Stsf]if (Red Blood Cells) 

@= ;]tf /Stsf]if (White Blood Cells) /  

#= Kn]6\n]6\; (Platelets)  

/ftf /Stsf]ifx¿ (Red Blood Cells) 

/ftf /Stsf]ifnfO{ Ol/y|f];fO6\; (Erythrocytes) elgG5 . of] /ftf] /ª\usf] x'G5 . /ftf /Stsf]ifx¿ 

jfOsGs]e (Biconcave) cfsf/sf x'G5g\ . logLx¿df Go'lSno; x'Fb}g . logLx¿ df;L (Red 

Bone marrow) df pTkfbg x'G5g\ / sn]hf] jf lkmof]df uP/ gi6 x'G5g\ . logLx¿sf] cfo' 120 

lbgsf] x'G5 . o;/L xfd|f] z/L/df oL sf]ifx¿ lg/Gt/ aGg] / gf; x'g] Std hLjgko{Gt rln/x]sf] 

x'G5 . :j:y ao:ssf] z/L/df nueu 45 b]lv 50 nfv;Dd /ftf /St sf]if 1 3gldlnld6/ 

/utdf kfOG5 . /utdf /ftf] /Stsf]if Go"g ePsf] cj:yfnfO{ /StcNktf -Plgldof_ elgG5 . 

/ftf /Stsf]ifdf x]df]Unf]ljg gfds kmnfdo'St lkud]G6 (Pigment) kfOG5 . x]df]Unf]ljgn] ubf{ 

/Stsf]ifn] kmf]S;f]af6 clS;hg lnO{ z/L/sf] ljleGg efusf sf]ifx¿df k'¥ofpF5 .  

;]tf] /Stsf]ifx¿ (White Blood Cells) 

;]tf /Stsf]ifnfO{ No'sf];fO6\; (Leukocytes) elgG5 . of] ;]tf] /ª\usf] x'G5 . ;]tf /Stsf]ifsf] 

s'g} lglZrt cfsf/ x'Fb}g . logLx¿df Go'lSno; x'G5 . logLx¿ klg af]gDof/f]df g} aGb5g\ . 

logLx¿sf] cfo' s]xL lbgsf] dfq x'G5 . logLx¿ z/L/leq k|j]z u/]sf] /f]usf sL6f0f'x¿nfO{ gi6 

ub}{ db{5g\ . :j:y ao:ssf] z/L/df 6,000 b]lv 10,000 ;Dd ;]tf /Stsf]ifx¿ 1 3gldlnld6/ 

/utdf x'G5g\ . ;]tf /Stsf]ifx¿sf] ;ª\Vof cToGt a9]sf] cj:yfnfO{ /St SofG;/, No's]ldof 

(Leukemia) /f]u elgG5 . o; cj:yfdf /ftf /Stsf]ifsf] t'ngfdf ;]tf] /Stsf]ifsf] ;ª\ Vof 

cToGt w]/} x'G5 hf] z/L/sf] nflu 3fts x'G5 .  
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Kn]6n]6\; (Platelets) 

Kn]6n]6\;nfO{ y|f]Daf];fO6 (Thrombocytes) elgG5 . logLx¿ cToGt dl;gf / /ª\uxLg x'G5g\ . 

oL ljleGg cfsf/sf x'G5g\ . o;df Go'lSno; x'Fb}g . logLx¿ klg af]gDof/f]df g} aGb5g\ / 

lkmof]df db{5g\ . logLx¿sf] cfo' klg s]xL lbgsf] dfq x'G5 . Ps 3gldlnld6/ /utdf sl/j 2 

nfvb]lv 4 nfv;Dd Kn]6n]6\; x'G5g\ . Kn]6\n]6\;n] KnfHdfdf ePsf] kmfOla|gf]lhg gfds 

k|f]l6g;Fu ldn]/ 3fp rf]6 nfu]sf] 7fpFdf /ut hDg d2t ub{5 .  

tkfO{F“n] slt a'em\g'eof] < 
!= /ut s'g' s'g j:t'x¿ ldn]/ ag]sf] x'G5 < 

@= kmfOla|gf]lhgsf] sfd s] xf] < 

#= /utdf /ftf] /Stsf]if sdL ePdf s] x'G5 < 

$= /utdf ;]tf /Stsf]ifsf] dfqf a9]df s'g /f]u nfU5 < 
 
/utsf] sfo{ 

/utn] z/L/sf ljleGg k|0ffnLx¿nfO{ ;+of]hg u/L hLjg k|lj|mofdf d2t k'¥ofPsf] x'G5 . /utsf 

s]xL dxTTjk"0f{ sfo{x¿ lgDg 5g\ .  

-!_ kl/jxg (Transportation) 

-s_ kf]if0f (Nutrition) : z/L/sf] ljleGg efudf /ut ;~rfng x'Fbf o;n] KnfHdfdf 3'lnP/ 

/x]sf] vfB tTTj z/L/sf k|To]s sf]if tyf tGt'x¿nfO{ ljt/0f ub{5 .  

-v_ Zjf;–k|Zjf; (Respiration) : /utn] kmf]S;f]af6 clS;hgnfO{ z/L/sf] sf]if tyf 

tGt'x¿df n}hfG5 . clS;hgsf] pkl:yltdf vfgf 6'lStP/ ag]sf] kfgL, sfa{g8fOcS;fO8 

/ zlStdWo] cgfjZos sfa{g8fOcS;fO8 UofF; lnO{ kmf]S;f]df k'¥ofpFb5 .  

-u_ lgisf;g (Excretion) : /utn] sf]if tyf tGt'nfO{ cfjZos gkg]{ kbfy{x¿ ;ª\sng u/L 

lgisf;g cª\ux¿ h:t} kmf]S;f], sn]hf], d[uf}nf / 5fnfdf k'¥ofpF5 .  

-3_ xdf]{gsf] kl/jxg (Transportation of hormones) : gnL/lxt u|lGyx¿nfO{ OG8f]StfOg 

u|lGy elgG5 . oL u|lGyx¿n] xdf]{g pTkfbg ub{5g\ . oL xdf]{gx¿ ;f]em} /utdf ldl;G5g\ 

/ z/L/sf] ljleGg cª\usf sf]ifx¿df k'Ub5g\ .  

-@_ lgoGq0f (Control) 

-s_ tfkStdsf] lgoGq0f (Temperature regulation) : /utn] z/L/sf] tfkStdnfO{ lgoGq0f 

cyf{t ;/b/ tfkStd 98.6
0
 km/]gxfO6 sfod /fVb5 .  

-v_ kfgLsf] dfqf lgoGq0f (Transportation of water quantity) : kfgL 3f]ns kbfy{ 

ePsf] x'gfn] o;sf] d2tn] g} z/L/leqsf clwsf+z /;folgs k|ltlj|mofx¿ ;DkGg x'G5g\ . 

z/L/sf k|To]s sf]ifnfO{ cfjZos kg]{ kfgLsf] cfk"lt{ /utsf] KnfHdfaf6 lgoGq0f eO/x]sf] 
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x'G5 . 

-#_ ;'/Iff (Protection) 

-s_ /ut hdfpg' (Clot formation) : z/L/sf] s'g} efudf 3fp nfu]sf] a]nf /utdf ePsf] 

Kn]6n]6\; / KnfHdf k|f]l6gn] /ut hdfpF5 h;n] ubf{ 3fpaf6 /ut aflx/ lg:sg 

kfpFb}g . 

-v_ /f]usf sL6f0f'af6 ;'/Iff (Protection from infection) : /utdf ePsf ;]tf 

/Stsf]ifx¿n] z/L/df k|j]z u/]sf /f]usf sL6f0f'x¿nfO{ gi6 ub{5 .  

tkfO{“n] slt a'em\g'eof] < 
%= /utn] slt k|sf/sf] sfd ub{5 < 

^= /utn] xfd|f] z/L/sf] s'g b'O{{ k|sf/n] ;'/Iff ub{5 < 

/St;~rf/ k|0ffnLdf efu lng] cª\ux¿ d'6', lz/f, wdgL / sf]lifsfx¿ x'g\ .  

d'6' (Heart) 

b'O{{ kmf]S;f]sf] dfemdf afofFkl§ cln 
9Ns]/ d'6' /x]sf] x'G5 . sfl8{ofs 
df+zk]zLaf6 ag]sf] d'6'nfO{ 
k]l/sfl8{od (Pericardium) gfds 
kftnf] lemNnLn] 9fs]sf] x'G5 . d'6'sf] 
df+zk]zL / k]l/sfl8{odaLr Ps 
k|sf/sf] afSnf] t/n kbfy{ 
k]l/sfl8{on ˆn'8 (Pericardial 

fluid) sf] pkl:yltn] ubf{ d'6'nfO{ 
jfx\o cf3ftaf6 arfpF5 . dfgj 
d'6'df rf/ sf]7fx¿ x'G5g\ . kftnf 
leQf ePsf dflyNnf b'O{{ sf]7fx¿nfO{ 
bfofF / afofFcl/sn jf Pl6«od 
elgG5 eg] afSnf leQf ePsf tNnf 
b'O{{ sf]7fnfO{ bfofF / afofF e]lG6«sn 
elgG5 . cl/sn / e]lG6«snsf] 
aLrdf eNex¿ x'G5g\ .  

 
lrq 16.2M dfgj d'6' 

 
wdgL / lz/fx¿ (Arteries and Veins) 

d'6'af6 /ut z/L/sf ljleGg efux¿df /ut k7fpg] jf ljt/0f ug]{ gnLnfO{ wdgL elgG5 eg] 

d'6'df sf]if tyf tGt'x¿af6 /ut Nofpg] gnLnfO{ lz/f elgG5 . k|foh;f] wdgLdf clS;hgo'St 

z'4 /ut axG5 eg] lz/fdf clS;hg/lxt /ut axG5 . kNdf]g/L wdgL / kNdf]g/L lz/fdf dfq 
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o;sf] ljk/Lt x'g hfG5 . wdgLsf] leQf afSnf] df+zk]zLn] ag]sf] x'G5 eg] lz/fsf] leQf kftnf] 

df+zk]zLn] ag]sf] x'G5 . wdgLdf eNe x'Fb}g eg] lz/fdf eNex¿ x'G5g\ . wdgLdf gf8Lrfn 

(Pulse) cg'ej ug{ ;lsG5 eg] lz/fdf ;lsb}g .  

tkfO{F“n] slt a'em\g'eof] < 
&= e]lG6snsf] eGbf cl/sndf leTtf kftnf] x'G5, lsg < 

*= rf]6 nfu]sf] lz/feGbf rf]6 nfu]sf] wdgLdf /ut hDg ufx|f] x'G5, lsg < 

/St ;~rf/ k|0ffnL 

oxfFF xfdL b'O{{ k|sf/sf] /St ;~rf/ k|0ffnLaf/] rrf{ 

ug]{5f}+ . tL x'g\ M 

-!_ kNdf]g/L /St ;~rf/ k|0ffnL (Pulmonary 

Circulation)  

-@_ l;:6lds /St ;~rf/ k|0ffnL (Systemic 

Circulation) 

d'6'sf] bfofFF e]lG6«snb]lv kNdf]g/L cf6{/L x'Fb} /ut 

kmf]S;f];Dd k'uL z'4Ls/0f kZrft\ kNdf]g/L lz/f x'Fb} 

afofF cl/sn;Dd cfOk'Ug] /St ;~rf/nfO{ kNdf]g/L 

;~rf/ k|0ffnL elgG5 . afofFe]lG6«snaf6 /ut Pcf]6f{ 

wdgL x'Fb} ljleGg sf]ifx¿;Dd k'uL km]l/ lz/fx¿af6 

e]gfsfefdf k'uL bfofFF cl/sn;Dd k'Ug] /St 

;~rf/nfO{ l;:6lds /St ;~rf/ k|0ffnL elgG5 .   
 

tkfO{F“n] slt a'em\g'eof] < 
(= /Stsf]lifsfx¿n] s] sfd u5{g\ < 

!)= /St;~rf/ k|lj|mofdf kNdf]g/L wdgL / kNdf]g/L lz/fsf] sfd s] xf] < 

 
/Strfk/Strfk/Strfk/Strfk    (Blood pressure)    

/utn] /StgnLsf leQfx¿df lbg] rfknfO{ /Strfk elgG5 . /Strfkn] ubf{ g} /StgnLdf /ut 

alu/xG5 . /Strfk d'6'n] k}bf ub{5 . d'6'sf] v'Drg] / km'Sg] k|lj|mofn] ubf{ /Strfk k}bf x'G5 . 

ha afofF e]lG6«sndf v'lDrg] lj|mof x'G5 ta o;df ePsf] ;a} /ut Pcf]l6{s eNe vf]n]/ Pcf]6f{ 

gfds wdgLlt/ axG5 . o; cj:yfsf] d'6' v'lDrg] cj:yfnfO{ l;:6f]n elgG5 . To;j]nf x'g] 

/St rfknfO{ l;:6f]lns /St rfk (Systolic Blood Pressure) elgG5 . Pp6f :j:y jo:s 

dflg;df of] 90 mmHg b]lv 130 mmHg ;Dd x'G5 . d'6'sf] rfndf d'6'sf] df+zk]zLn] cf/fd 

u/]sf] cj:yf, /ut cl/snaf6 e]lG6«sndf hDdf x'g] cj:yfnfO{ 8fo:6f]n / pSt /StrfknfO{ 

8fo:6f]lns /Strfk diastolic blood pressure elgG5 . :j:y ao:s dflg;df of] 60 mmHg 
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b]lv 90 mmHg ;Dd x'G5 . ao:s :j:y dflg;df nueu 120mm Hg l;:6f]lns / 

80mmHg 8fo:6f]lns /Strfk x'G5 . oxL /StrfknfO{ ;fdfGotofM 120/80 mm of Hg 

elgG5 . of] l:kmUdf]Dofgf]ld6/ (Sphygmo manometer) ;fy} :6]y]:sf]ksf] ;xfotfn] gfKg 

;lsG5 . s'g} JolStsf] /Strfk 120mmHg 5 eGg'sf] cy{ To; JolStsf] l;:6f]lns /Strfk 

120mmHg / 8fo:6f]lns /Strfk 80 mmHg 5 eGg] a'lemG5 . 

z/L/df /Strfk 7Lsdfqfdf x'g'k5{ . slxn]sfxLF ;Gt'lnt /Strfk eGbf a9L cyf{t\ pRr 

/Strfk klg x'g hfG5 h;sf sf/0fx¿df lg/Gt/ w"dkfg ug'{, df]6f]kg clg a9L tf}n x'g', 

zf/Ll/s cEof; gug'{, vfgfdf g'gsf] dfqf a9L x'g', w]/} db\okfg ug'{, Pl8«gn / yfO/f]O8 

l8;c8{/ x'g', j+zf0f'ut ¿kdf pRr /Strfk b]vfkg'{, tgfj x'g' cflb /x]sf x'G5g\ . pRr 

/StrfknfO ;Gt'lnt¿kdf /fVgsf] nflu lrNnf] kbfy{ ePsf] vfgfx¿ vfg' x'+Fb}g . To:t} u/L 

w"dkfg / db\okfg ug'{ x'+Fb}g . z/L/nfO{ cfjZos kg]{ ;Gt'lnt vfg]s'/f vfg' k5{ . cfˆgf] 

Jojxf/df kl/jt{g ug{ ;Sg'k5{ . k|z:t dfqfdf zf/Ll/s cEof; ug'{k5{ . ;do ;dodf 

/Strfk k/LIf0f u/L ;fjwfgL ckgfpg'k5{ .  

dw'd]x (Diabetes) 

/utdf lrgLsf] dfqf cfjZostf eGbf a9L b]vf kg'{nfO{ dw'd]x elgG5 . dflg;sf] cfˆg} 

vfgkfg / /xg;xgsf] sf/0f of] /f]u b]vf k5{ . of] ;?jf /f]u xf]Og . sltko dw'd]x j+zf0f'ut 

klg x'G5 . KoflGStofhn] OG;'lng xdf]{g pTkfbg u5{ . OG;'lng xdf]]{gn] /utdf lrgLsf] dfqf 

;Gt'lnt cj:yfdf /fVb5 . oxL OG;'lng xdf]{gsf] dfqf sd eof] eg] /utdf lrgLsf] dfqf a9L 

dw'd]x /f]u nfU5 . dw'd]x /f]u nfu]df o;df ljleGg nIf0fx¿ b]vfkg]{ u5{g\ h:tf] M d'v ;'Vvf 

x'g], z/L/ / vf;u/L u'Ktf+u lrnfpg], of}g b'a{ntf x'g], lhp un]sf] dx;'; x'g], w]/} lk;fa x'g], 

ltvf{ / ef]s w]/} nfUg] l/uF6f nfUg], a]xf]; x'g], cfFvf wldnf] xF'b} hfg], b'Anfpg], xftv'6\6f 

emdemdfpg], afpFl8g], 3fp l56f] lgsf] gx'g] cflb . o; /f]uaf6 aRg lgDg tl/sfx¿ ckgfpg 

;lsG5 M 

� zf/Ll/s¿kdf ;lSto /xg] h:t} M x/]s lbg sdLtdf $% ldg]6 hlt xNsf kl;gf cfpg] 

u/L lx8\g] jf of]uf ug{] 

� prfO cg';f/ tf}n sfod /fVg] 

� k|z:t dfqfdf ;fu;AhL, kmnkm'n / /]zfbf/ vfg]s'/f vfg]  

� r'/f]6, la8L, tdfv', v}gL cflb ;"lt{hGo kbfy{x¿sf] ;]jg gug]{ 

� cfˆgf] hLjg z}nLdf km/skgf Nofpg] / ;Gt'lnt vfgf vfg] 

� tgfj x6fpg]  

o'l/s Pl;8 (Uric acid) 

xfd|f] z/L/sf] sf]]if tyf vfgfdf ePsf] Ko'l/g (purine) /;folgs k|ltlj|mof:j¿k 6'lj|Fmbf 

afOk|f]8S6 (bioproduct) sf] ¿kdf pTkGg cDnnfO{ o'l/s Pl;8 elgG5 . xfd|f] z/L/sf] nflu 
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Ko'l/g dxTTTjk"0f{ j:t' xf] lsgeg] o;n] k|f]l6g k|bfg u5{ . o'l/s Pl;8n] ljiffSt kbfy{nfO{ 

x6fpg'sf ;fy} /StgnLsf] leqL efunfO{ ;'/lIft /fV5 . z/L/df lduf}{nfn] o;sf] pTkfbg u5{ .  

o'l/s Pl;8 a9L x'gfsf sf/0f / c;/x¿ 

z/L/sf] lduf}{nfn] zt k|ltzt sfo{ ug{ g;s]sf] cj:yfdf o'l/s Pl;8sf] k|of]u / lgisf;g x'g 

;Sb}g / /utdf o'l/s Pl;8sf] dfqf a9\5 . To:t} Kol'/gsf] a9L pkfkrog (metabolism) x'Fbf 

a9L dfqfdf o'l/s Pl;8 pTkfbg x'G5 . /utdf o'l/s Pl;8sf] dfqf a9]df xf8sf hf]gL{x¿ b'Vg], 

df+zk]zLsf] leqL efusf] ulx/f] b'vfO x'g] x'G5 . o;n] ubf{ lxF8\8'n ug{ d'l:sn x'G5 . z/L/df 

5fnfx¿ /ftf x'g], ;'lgg], kf]Ng], v'6\6fsf hf]gL{x¿ b'Vg] / ;'lgg];d]t x'G5 .  

/utdf o'l/s Pl;8 36fpg] tl/sf  

!= /utdf cfjZostfeGbf a9L o'l/s Pl;8 ePdf o;nfO{ 36fpg k|z:t dfqfdf kfgL 

lkpg' k5{ . 

@= kfgL yf]/} dfqfdf t/ w]/} k6s lkpg] ug'{ k5{ .  

#= a]lsª ;f]8f (baking soda) sf] ;]jg a9L dfqfdf ugf{n] klg /utdf o'l/s Pl;8 36fpg 

d2t u5{ . 

$= r]/Lx¿ (cherries) df PGyf];foflgg (anthocyanins) x'G5g\ , h;n] z/L/leqsf] hng -

kf]Ng]_ nfO{ sd u5{ . lbgsf] 10 b]lv 40 cf]6f r]/Lx¿ ;]jg ugf{n] o'l/s Pl;8 36fpg 

d2t u5{ .  

%= af];f]o'St /ftf] df;', ;d'b|L vfgf, u]8fu'8L gvfgfn] o'l/s Pl;8 36\5 .  

tkfO{F“n] slt a'em\g'eof] < 
!!= pRr /Strfk x'g'sf sf/0fx¿ s] s] x'g\ < 

!@= z/L/df dw'd]x /f]u nfUg'sf] sf/0f s] xf] < 

!#= o'l/s Pl;8 a9L ePsf] dflg;df s] s] nIf0fx¿ b]vf k5{g\ < 

 
$= cEof;  

-!_ /ut eg]sf] s] xf] < of] s]n] ag]sf] x'G5 <  

-@_ dflg;sf] z/L/df /St ;~rf/sf tLg d'Vo sfdx¿ s] s] x'g\ <  

-#_ leGgtf n]Vg'xf];\ M 

-s_ ;]tf] /St sf]if / /ftf /St sf]if 

-v_ wdgL / lz/f 

-u_ kNdf]g/L wdgL / kNdf]g/L lz/f 

-3_ 6«fOsl:k8 eNe / ld6«n eNe 
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-$_ KnfHdf s'g sf/0fn] dxTTjk"0f{ 5 < 

-%_ s:tf] cj:yfnfO{ Pldlgof /f]u nfu]sf] elgG5 < 

-^_ z/L/df ;]tf /Stsf]ifsf] dfqfsf] c;Gt'ngn] s:tf] cj:yf hgfpF5 < 

-&_ /St ;~rf/ k|0ffnLsf] d'Vo e"ldsf s] xf] < 

-*_ sf]if tyf tGt'x¿ / /St sf]lifsfaLr cfbfg k|bfg x'g] kbfy{x¿ s] s] x'g\ < 

-(_ dfgj z/L/df /St ;~rfngdf efu lng] /StgnLx¿ / tLgsf] sfo{sf] tflnsf lgdf{0f 

ug'{xf];\ . 

-!)_ bfofFF cl/sn / afofF cl/sndf /ut n}hfg] /StgnLx¿ s'g s'g x'g\ / tLgn] s:tf] /ut 

;~rfng ub{5g\ < 

-!!_ d'6'sf] w8\sg eg]sf] s] xf] < s] o;sf] rfn ;w}F+ Psgf;sf] x'G5 < 

-!@_ sf/0f lbg'xf];\ M  

-s_ afofF cl/sn bfofF cl/sneGbf ;fgf] x'G5 . 

-v_ bfofF e]lG6«sndf eGbf afofF e]lG6«sndf yf]/} df+zk]zL x'G5g\ . 

-u_ wdgLsf] leQf afSnf] x'G5 .  

-3_ lz/fdf eNex¿ x'G5g\ .  

-!#_ dfgj d'6'sf] leqL agf]6 :ki6 x'g] u/L lrq sf]/]/ lgDg efux¿ gfdfª\sg ug'{xf];\ .  

ld6«n eNe, afof“ e]lG6«sn, kNdf]g/L cf6{/L, k]l/sfl8{od 

-!$_ pRr /StrfknfO{ Go'gLs/0f ug]{ pkfox¿ n]Vg'xf];\ . 

-!%_ dw'd]x /f]uaf6 aRg] pkfox¿ s] s] xf]nfg\ < 

-!^_ /utdf o'l/s Pl;8sf] dfqf a9\bf z/L/nfO{ x'g] j]kmfObfx¿ s] s] x'g\ < 

%= k[i7kf]if0f  

-!_ /StgnLx¿df axg] t/n ;+of]hL tGt'nfO{ /ut elgG5 . /ut KnfHdf / /Stsf]ifx¿ ldn]/ 

ag]sf] x'G5 .  

-@_ /utsf d'Vo sfo{ kl/jxg, lgoGq0f / ;'/Iff xf] .  

-#_ leGgtf M  

-s_ ;]tf/Stsf]if / /ftf /Stsf]if 

;]tf /Stsf]if /ftf /Stsf]if 

� lglZrt cfsf/ geO{ ljleGg cfsf/sf 
x'G5g\ .  

� Go'lSno; x'G5 .  
� Ps 3g ldlnld6/ /utdf 6,000 b]lv 

� jfOsGs]e -aLrdf kftnf] / 5]p 5]pdf 
afSnf]_ cfsf/sf x'G5g\ .  

� Go'lSno; x'Fb}g .  
� Ps 3g ldlnld6/ /utdf 45 b]lv 50 
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10,000 ;Dd sf]ifx¿ x'G5g\ .  
� x]df]Unf]lag gx'gfn] ;]tf x'G5g\ .  
� /f]usf sL6f0f' jf ;ª\Std0f;u n8\ 5g\ . 

nfv;Dd sf]ifx¿ x'G5g\ .  
� x]df]Unf]lag x'gfn] /ftf b]lvG5g\ .  
� z/L/sf ;Dk"0f{ sf]ifx¿nfO{ clS;hg 

k'¥ofpF5 . 

-v_ wdgL / lz/f 

wdgL lz/f 

� d'6'b]lv aflx/ /ut k'¥ofpg] gnLnfO{ 
wdgL elgG5 .  

� kNdf]g/L wdgLafx]s cGo wdgnL] 
clS;hgo'St z'4 /ut af]Sb5 .  

� wdgLsf] leQf afSnf] df+znn] ag]sf] 
x'G5 . To;}n] /ut aUg] af6f] ;fF3'/f] 
x'gfn] o;n] /utsf] 7"nf] rfk vKg 
;S5 . 

� o;sf] leQfdf eNe x'Fb}g . 

� ljleGg sf]if tyf tGt'x¿af6 /ut 
d'6'tkm{ Nofpg] gnLnfO{ lz/f elgG5  

� kNdf]g/L lz/fafx]s cGo lz/fn] 
clS;hg/lxt cz'4 /ut af]Sb5 .  

� lz/fsf] leQf kftnf] df+znn] ag]sf] x'G5 
. To;}n] /ut aUg] af6f] km/flsnf] x'gfn] 
o;df /utsf] bafa wdgLdf eGbf sd 
x'G5 .  

� o;sf] leQfdf eNex¿ x'G5g\ . 

-u_ kNdf]g/L wdgL / kNdf]g/L lz/f 

kNdf]g/L wdgL kNdf]g/L lz/f 

� bfofF e]lG6«snb]lv kmf]S;f];Dd /ut 
k'¥ofpg] /St gnLnfO{ kNdf]g/L wdgL 
elgG5 .  

� o;df cz'4 /ut axG5 . 

� kmf]S;f]b]lv bfofF cl/sn;Dd /ut Nofpg] 
/St gnLnfO{ kNdf]g/L lz/f elgG5 .  

� o;df z'4 /ut axG5 . 

 
-3_ 6«fOsl:k8 eNe ld6«n eNe 

6«fOsl:k8 eNe ld6«n eNe 

� bfofFcl/sn / bfofF e]lG6«snaLr /x]sf] 
eNenfO{ 6«fOsl:k8 eNe elgG5 .  

� o;df tLgcf]6f eNe x'G5g\ . 

� afofF cl/sn / bfofF e]lG6«snaLr /x]sf] 
eNenfO{ ld6«n eNe jf jfOsl:k8 eNe 
elgG5 .  

� o;df b'O{{cf]6f eNe x'G5g\ . 
 
-$_ z/L/df /x]sf] /StgnLx¿ / sf]ifdf kfgLsf] dfqf ;Gt'ng ug'{sf ;fy} cfjZos vlgh 

kbfy{ cfk"lt{ ug]{, /ut hDg d2t ug]{, sf]if / tGt'nfO{ rflxg] vfBkbfy{ le6fldg, xdf]{g, 

OGhfOd cflb cfk"lt{ ug]{, o'l/of, o'l/s Pl;8 / 6lS;gh:tf] ljsf/ kbfy{x¿ lj;h{g ug{ 

d2t ug]{ h:tf sfo{x¿ ug]{ x'gfn] KnfHdf Hofb} dxTTjk"0f{ 5 .  

-%_ /ftf /Stsf]ifdf x]df]Unf]lag gfds Ps k|sf/sf] lkud]G6 -s0f_ x'G5 . kmnfd ePsf] 

sf/0fn] o;n] k|z:t clS;hg lng ;Sb5 . vfgfdf le6fldg æ;LÆ sdL ePdf /ftf 

/Stsf]if ;fy} x]df]Unf]lagsf] dfqf 36]/ hfG5 . o;/L z/L/df x]df]Unf]lag sd ePsf] 
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cj:yfnfO{ Plgldof (Anaemia) /f]u nfu]sf] elgG5 .  

-^_ ;]tf /Stsf]ifsf] sfo{ k|lt/IffTds xf] . z/L/df s'g} sL6f0f'x¿sf] k|j]z ePdf k|z:t 

dfqfdf ;]tf] /Stsf]ifx¿sf] lgdf{0f x'G5 . o;/L s'g} dflg;sf] /utdf k|z:t dfqfdf ;]tf 

/Stsf]ifx¿ 5g\ eg] To; dflg;nfO{ s'g} /f]u nfUg nfu]sf] jf nfu]sf] hgfp5 .  

-&_ z/L/sf k|To]s sf]if tyf tGt'x¿n] /St ;~rf/sf] dfWodaf6 g} cfjZos vfB kbfy{ 

UofF; xdf]{g cflb k|fKt ug'{sf ;fy} cgfjZos kbfy{x¿ lgisf;g ub{5g\ . /St ;~rf/sf 

sf/0fn] ubf{ g} xfd|f] z/L/sf] tfkStd ;Gt'lnt /x]sf] x'G5 . t;y{ xfd|f] hLjg k|lj|mof 

;~rfng ug{ /St ;~rf/ k|0ffnLsf] k|d'v e"ldsf /x]sf] x'G5 .  

-*_ /St sf]lifsfaf6 sf]if tyf tGt'x¿df cfjZos kg]{ kfgLsf] cfk"lt{ /utsf] KnfHdfaf6 

eO/x]sf] x'G5 . To:t} KnfHdfdf 3'lnP/ /x]sf kf}li6s tTTjx¿ sf]lifsfaf6 sf]if tyf 

tGt'tkm{ axG5 / cgfjZos kbfy{x¿ sf]lifsfaf6 g} /St gnLdf km]/L axG5 . kmf]S;f]sf] 

jfo' y}nLdf /x]sf] clS;hg UofF; /St sf]lifsftkm{ k|jxg (Diffusion) eP/ hfG5 . /ftf] 

/Stsf]ifsf] x]df]Unf]lagn] clS;hg k'gMljleGg sf]if tyf tGt'x¿df k'¥ofpg'sf ;fy} 

cgfjZos sfa{g8fOcS;fO8 UofF; aflx/ kmfNb5 . ljleGg OG8f]StfOg u|lGyaf6 

lgl:sPsf xdf]{gx¿ KnfHdfdf ldl;P/ cGo cfjZos cª\usf sf]if tyf tGt'x¿df 

k'Ub5g\ .  

-(_ /St ;~rf/ k|0ffnLdf efu lng] /StgnLx¿ tyf ltgsf sfo{ M  

/StgnLx¿  

;'k]l/o/ e]gfsfef OGkm]l/o/ 

e]gfsfef lz/fx¿ / dl;gf 

lz/fx¿ 

z/L/sf] ljleGg efusf sf]if tyf tGt'x¿af6 cz'4 /ut 

e]lgo'N;af6 e]G; x'Fb} e]gfsfefdf k'Ub5 hxfFaf6 pSt /ut 

d'6'sf] bfofF cl/sndf k'Ub5 . 

kNdf]g/L wdgL d'6'sf] bfofF e]lG6«snaf6 cz'4 /ut kmf]S;f]df nfU5 . 

kNdf]g/L lz/f kmf]S;f]af6 clS;hgo'St z'4 /ut d'6'sf] afofF cl/sndf 

NofpF5 . 

Pcf]6f{, wdgLx¿, dl;gf 

wdgLx¿ 

d'6'sf] afofF e]lG6«snaf6 z'4 /ut Pcf]6f{ x'Fb} wdgLx¿ / 

dl;gf wdgLx¿ x'Fb} sf]lifsfdf k'Ub5 . 

sf]lifsfx¿ sf]lifsfx¿n] /ut / z/L/sf sf]ifx¿aLr kf]ifstTTj tyf 

cGo kbfy{x¿ cfbfg k|bfg ub{5 . dl;gf wdgLx¿ / dl;gf 

lz/fx¿nfO{ ;~hfnsf] ¿kdf hf]8\b5 .  

 
-!)_ bfofF cl/sndf cz'4 /ut n}hfg] /St gnLx¿ ;'k]l/c/ e]gfsfef / OGkm]l/c/ e]gfsfef 

x'g\ eg] afofF cl/sndf z'4 /ut n}hfg] /StgnL kNdf]g/L lz/f xf] .  
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-!!_ d'6' nuftf/ v'Drg] / km'Sg] k|lj|mofnfO{ d'6'sf] w8\sg elgG5 . zf/Ll/s kl/>d ubf{, Hj/f] 

cfpFbf, 8/ lrGtf cflb ln+bf d'6'sf] w8\sg j[l4 x'G5 . To;}n] o;sf] rfn ;w}F Ps}gf; 

x'Fb}g .  

-!@_ -s_ z/L/sf] ljleGg efuaf6 ;'k]l/c/ / OGkm]l/c/ e]gfsfef x'Fb} cz'4 /ut 

bfofFcl/sndf hDdf x'G5 eg] afofF cl/sndf kmf]S;f]af6 z'4 eP/ cfPsf] /utdfq 

hDdf x'g] ePsf]n] bfofF cl/sn afofF cl/sneGbf 7"nf] x'G5 .  

-v_ d'6' v'DrFbf bfofF e]lG6«snn] cz'4 /ut kmf]S;f];Dd dfq ws]Ng' kb{5 eg] 

afofFe]lG6«snn] z'4 /ut Pcf]6f{tkm{ ws]nL ;Dk"0f{ z/L/el/ g} /ut k|jfx ug'{ kg]{ 

x'G5 . To;}n] afofF e]lG6«sndf w]/} rfk pTkGg ug{ bfofF e]lG6«sndf eGbf w]/} 

df+zk]zL x'G5g\ .  

-u_ afofF e]lG6«snaf6 pRr rfkdf z'4 /ut Pcf]6f{af6 lg:sL wdgL x'Fb} z/L/sf] 

ljleGg efudf aUb5 . wdgLsf] leQf afSnf] df+zk]zLo'St ePsf] x'gfn] o;df aUg] 

/utsf] pRr rfknfO{ yfDg ;Sb5 .  

-3_ lz/fn] z/L/sf] ljleGg efux¿af6 cz'4 /ut d'6'sf] bfofF cl/sndf k'¥ofpF5 . 

eNesf] sfo{ /utsf] pN6f] k|jfxnfO{ /f]Sg] x'gfn] g} z/L/sf ljleGg efux¿af6 

lz/f x'Fb} au]sf] cz'4 /ut k'gM tL efux¿df kms{g kfpFb}g .  

-!#_ o;} :jfWoog ;fdu|Lsf] kf7\of+zdf x]g'{xf];\ .  

-!$_ pRr /StrfknfO{ Go'gLs/0f ug{ lrNnf] kbfy{ ePsf] vfgfx¿ gvfg], w"dkfg / db\okfg 

gug]{, z/L/nfO{ cfjZos kg]{ ;Gt'lnt vfg]s'/f vfg], k|z:t dfqfdf zf/Ll/s cEof; ug]{, 

;dodf ;dodf /Strfk k/LIf0f u/L ;fjwfgL ckgfpg] sfo{ ug'{k5{ . 

-!%_ dw'd]x /f]uaf6 aRgsf] nflu zf/Ll/s Jofofd ug]{, prfO cg';f/ tf}n sfod /fVg], k|z:t 

dfqfdf ;fu;AhL, kmnkm"n / /]zfbf/ vfg]s'/f vfg], r'/f]6, laF8L, tdfv', v}gL cflb 

;"lt{hGo kbfy{x¿sf] ;]jg gug]{, cfˆgf] hLjg z}nLdf km/skgf Nofpg] / ;Gt'lnt vfgf 

vfg], tgfj x6fpg] cflb pkfox¿ ckgfpg ;lsG5 . 

-!^_ /utdf o'l/s Pl;8sf] dfqf a9\bf xf8sf hf]gL{x¿ b'Vg], df+zk]zLsf] leqL efusf] ulx/f] 

b'vfO x'g], lxF8\8'n ug{ ufx|f] x'g], z/L/df 5fnfx¿ /ftf x'g], ;'lgg], kf]Ng] h:tf ;d:ofx¿ 

b]vf k5{g\ . 

^= ;f/f+z  

!= /ut KnfHdf, /ftf /Stsf]if, ;]tf /Stsf]if / Kn]6\n]6\; ldn]/ ag]sf] x'G5 .  

@= KnfHdfdf /x]sf] k|f]l6g kmfOlj|gf]lhgsf] sfd 3fp rf]6 nfu]sf] :yfgdf /utnfO{ hdfpg' 

xf] .  

#= /utdf /ftf /Stsf]ifsf] sdL ePdf x]df]Unf]ljgsf] ;ª\Vof 36\g hfG5 . kmn:j¿k 
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sf]ifx¿df clS;hgsf] cfk"lt{ sd x'g hfG5 . clS;hgsf] sdLdf sf]ifdf /x]sf] vfB 

kbfy{x¿sf] 6'lStg] k|lj|mof sd x'g uO{ zlSt pTkfbg sd x'g hfG5 . o; cj:yfnfO{ 

/St cNktf elgG5 .  

$= /utdf ;]tf /Stsf]ifx¿sf] ;ª\Vof a9]df /St SofG;/ cyf{t\ No's]ldof (Leukemia) /f]u 

nfU5 .  

%= /utn] d'Vo¿kdf tLg k|sf/sf] sfd u5{ M ;'/Iff, kl/jxg / ;'/Iff . 

^= /utn] xfd|f] z/L/df 3fp ePsf] ;dodf /ut hdfpg] / z/L/df k|j]z u/]sf /f]usf 

ls6f0f'x¿nfO gi6 ug]{ h:tf b'O{{ ;'/Iffsf sfdx¿ ub{5 . 

&= e]lG6«snsf] v'DrfOaf6 /ut z/L/sf] ljleGg efux¿df k'¥ofpg' kg]{ x'G5 eg] cl/snn] 

/ut ;ª\sngdfq ug'{ kg]{ ePsf]n] e]G6«Lsn jfSnf] df+;k]zLaf6 ag]sf] x'G5 .  

*= lz/fsf] leQf kftnf] df+zk]zLn] ag]sf] x'G5 / /ut Go"g rfkdf ax]sf] x'G5 / ;lhn} /ut 

yfldg ;Sb5 t/ wdgLdf pRr /Strfk k}bf x'G5 / /ut hDg uf¥xf] x'G5 .  

(= /Stsf]lifsfx¿n] /utsf] dfWodaf6 kf}li6s tTTj, clS;hg cflb sf]if tyf tGt'x¿df 

k'/\ofpg] sfd u5{g. 

!)= /St;~rf/ k|lj|mofdf kNdf]g/L wdgnL] cz'b\w /ut kmf]S;f]df n}hfg] sfd u5{ eg] 

kNdf]g/L lz/fn] z'b\w /ut d'6'df Nofpg] sfd u5{ . 

!!= lg/Gt/ w"dkfg ug'{, zf/Ll/s cEof; gug'{, vfgfdf g'gsf] dfqf a9L x'g', w]/} db\okfg 

ug'{, Pl8«gn / yfO/f]O8 l8;c8{/ x'g', j+zf0f'ut ¿kdf pRr /Strfk b]vfkg'{, tgfj x'g' 

h:tf sf/0fn] g} pRr /Strfk lgDTofpg] u5{g . 

!@= Dfw'd]x /f]u nfUg'sf] d'Vo sf/0f z/L/df OG;'lng xdf]{gsf] dfqf sd x'g' xf] h;n] ubf{ 

/utdf lrgLsf] dfqf a9\g uO{ dw'd]x /f]u nfU5 

!#= /utdf o'l/s Pl;8sf] dfqf a9]df xf8sf hf]gL{x¿ b'Vg], df+zk]zLsf] leqL efusf] ulx/f] 

b'vfO x'g] lxF8\8'n ug{ d'l:sn x'g], z/L/df 5fnfx¿ /ftf x'g], ;'lgg], kf]Ng], v'6\6fsf 

hf]gL{x¿ b'Vg] / ;'lgg] h:tf nIf0fx¿ b]vf k5{g\ . 
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PsfO !& 

J|mf]df]hd / lnª\u lgwf{/0f 
(Chromosome and Sex Determination) 

!= kl/ro 

;+;f/df ePsf hGt' tyf jg:kltx¿sf] z/L/sf] j[l4 tyf ljsf; sf]ifx¿ ljefhg eP/ x'G5 . 

x\j]n, xfQL, u}F8f cflbsf] sf]if ljefhg ePkl5 7"nf]hGt' aG5 . To:t} u/L la?jfsf] h/f sf]if / 

kftdf ePsf] sf]ifsf] ljefhg eO{ 7"nf] ?v aG5 . Kfm]/L xfQLsf] aRrf xfQL h:t} x'G5, 

dflg;x¿sf] aRrf k"0f{ ¿kn] dflg; h:t} s;/L ePsf] xf]nf < k|To]s sf]ifsf] Go'lSno;df 

J|mf]df]hd x'G5, o;df j+zf0f'ut u'0fx¿ af]Sg] PsfO x'G5, h;nfO{ j+zf0f' (gene) elgG5 . log} 

j+zf0f'x¿n] ;Gtltx¿df u'0fx¿ ;fb}{ n}hfG5 . o;n] ubf{ ;Gtltx¿ cfˆgf] k'vf{x¿ h:t} 

/lx/xG5g\ . Tolt dfq geO{ uef{wfg x'Fbf k|fKt x'g] J|mf]df]hdsf] k|s[ltn] efn] / kf]yL lgwf{/0f 

ub{5 .  

@= p2]Zo 

� Stf]df]hf]dsf] kl/ro lbg . 

� lnª\u lgwf{/0f ug]{ k|lj|mof atfpg . 

#= ljifo j:t'  

#=! Stf]df]hf]d (Chromosome) 

hLjx¿sf] z/L/ sf]ifx¿ ldnL ag]sf] x'G5 . hGt' 

jf jg:klt sf]ifsf] Go'lSno;df dl;gf 

TofGb|fx¿sf] hfnf] b]lvG5 . h;nfO{ Stf]dfl6g 

g]6js{ (chromatin network) elgG5 . log} 

dl;gf TofGb|fx¿ j[l4 eO{ k|:6;Fu b]lvg] cj:yfdf 

cfpF5g\ . h;nfO{ Stf]df]hf]d elgG5 . Go'lSno;df 

ePsf] Stf]df]hf]dsf] ;ª\Vof hGt' jf jg:klt 

cg';f/ km/s km/s x'G5 . k|To]s Stf]df]hf]d cem 

dl;gf TofGb|fx¿ ldnL ag]sf] x'G5 . To;nfO{ 

Stf]dfl68 (chromatid) elgG5 . Stf]df]hf]dsf] 

kfv'/f (arms) s'g} Ps efudf hf]l8Psf] x'G5 . 

To;nfO{ ;]G6«f]]ldo/ (centromere) elgG5 . 

Stf]df]hf]dx¿ a6fl/Psf x'G5g\ . 

 
lrq 17.1 J|mf]df]hd 

k|To]s Stf]df]hf]d deoxyribonuceleic acid af6 ag]sf] x'G5 . Stf]df]hf]ddf j+zf0f'ut u'0fx¿ 

af]s]sf y'k|} lhgx¿ x'G5g\ . o;n] afa' cfdfdf ePsf j+zf0f'ut u'0fx¿ ;Gtltx¿df ;fg]{ sfo{ 



u5{g

s]xL ;hLj j:t'

3f]8f

s's'/

Ufwf

ufO{, afv|f,

xfQL

lrDkf~hL, uf]l/Nnf

v/fof]

Stf]df]hf]dsf k|sf/

;]G6f]d]o/ /xg] cfwf/df 

Stf]df]hf]ddf x'g] ;]

d]6f;]lG6«s 

eg] To;nfO{ d]6f;]lG6«s 

;a d]6f;]lG6«s 

5]pdf 5 eg] To;nfO{

PStf];]lG6«s 

;]G6f]ldo/sf] t'ngfdf cem 

Stf]df]hf]d 

l6nf];]lG6«s 

u5{g\ . 

s]xL ;hLj j:t'x¿

gfd 

3f]8f 

s's'/ 

Ufwf 

ufO{, afv|f, 

xfQL 

lrDkf~hL, uf]l/Nnf

v/fof]  

f]df]hf]dsf k|sf/

;]G6f]d]o/ /xg] cfwf/df 

f]df]hf]ddf x'g] ;]

d]6f;]lG6«s Stf]df]hf]d

eg] To;nfO{ d]6f;]lG6«s 

;a d]6f;]lG6«s St

5]pdf 5 eg] To;nfO{

Stf];]lG6«s Stf]df]hf]d

;]G6f]ldo/sf] t'ngfdf cem 

f]df]hf]d elgG5 .

l6nf];]lG6«s Stf]df]hf]d

lrq 17.2 

x¿ / ltgsf] St

Stf]df]hf]dsf] 
;ª\Vof

^$

&*

^@

^)

%^

lrDkf~hL, uf]l/Nnf $*

$$

f]df]hf]dsf k|sf/ 

;]G6f]d]o/ /xg] cfwf/df Stf]df]hf]dnfO{ $ k|sf/df ljefhg ul/Psf] 5 M

f]df]hf]ddf x'g] ;]G6«f]ldo/sf :yfgsf] cfwf/df 

f]df]hf]d (metacentric chromosome)

eg] To;nfO{ d]6f;]lG6«s Stf]df]hf]d 

Stf]df]hf]d (sub

5]pdf 5 eg] To;nfO{ ;a d]6f;]lG6«s 

f]df]hf]d (acrocentric chromosome)

;]G6f]ldo/sf] t'ngfdf cem St

elgG5 .  

f]df]hf]d (telocentric):

Stf]df]hf]dsf] 

df]hf]dsf] 
Vof 

^$ k/]jf

&* s'v'/f

^@ la/fnf], af3

^) ;'u'/

%^ Dff}/L 

$* cfk 

$$ Hff} 

f]df]hf]dnfO{ $ k|sf/df ljefhg ul/Psf] 5 M

G6«f]ldo/sf :yfgsf] cfwf/df 

(metacentric chromosome)

f]df]hf]d (metacentric chromosome)

(sub-metacenric chromosome)

;a d]6f;]lG6«s Stf]df]hf]d elgG5 . 

(acrocentric chromosome)

Stf]df]hf]dsf] 5]pdf ;]G6«f]ldo/ /x]sf] 5 eg] To;nfO{ P

(telocentric): olb ;]G6«f]ldo/ k"0f{
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f]df]hf]dsf] ;ª\Vof 

gfd 

k/]jf 

s'v'/f 

la/fnf], af3 

;'u'/ 

 

 

f]df]hf]dnfO{ $ k|sf/df ljefhg ul/Psf] 5 M

G6«f]ldo/sf :yfgsf] cfwf/df Stf]df]hf]d rf/ k|sf/sf 

(metacentric chromosome)

(metacentric chromosome)

metacenric chromosome)

f]df]hf]d elgG5 . 

(acrocentric chromosome)

f]df]hf]dsf] 5]pdf ;]G6«f]ldo/ /x]sf] 5 eg] To;nfO{ P

olb ;]G6«f]ldo/ k"0f{

Jf|mf]df]hf]dsf] 
;ª\Vof 

*) 

&* 

#* 

#* 

#@ 

$) 

!$ 

f]df]hf]dnfO{ $ k|sf/df ljefhg ul/Psf] 5 M

f]df]hf]d rf/ k|sf/sf 

(metacentric chromosome) : Stf]df]hf]ddf ;]G6«f]ldo/ 

(metacentric chromosome) 

metacenric chromosome) : St

f]df]hf]d elgG5 .  

(acrocentric chromosome) : ;a d]6f;]lG6s 

f]df]hf]dsf] 5]pdf ;]G6«f]ldo/ /x]sf] 5 eg] To;nfO{ P

olb ;]G6«f]ldo/ k"0f{¿kdf St

Jf|mf]df]hf]dsf] gfd 

cfn' 

Ufx' 

wfg 

Dfs} 

pmv' 

Kofh 

cfn' 

f]df]hf]dnfO{ $ k|sf/df ljefhg ul/Psf] 5 M 

f]df]hf]d rf/ k|sf/sf x'G5g\ M 

f]df]hf]ddf ;]G6«f]ldo/ 

 elgG5 .  

Stf]df]hf]ddf ;]G6«f]ldo/ 

;a d]6f;]lG6s St

f]df]hf]dsf] 5]pdf ;]G6«f]ldo/ /x]sf] 5 eg] To;nfO{ P

Stf]df]hf]dsf] Ps 5]pdf /x]sf] 

Jf|mf]df]hf]dsf] 
;ª\Vof 

$* 

$@ 

@$ 

@) 

*) 

!^ 

$* 

 

M  

f]df]hf]ddf ;]G6«f]ldo/ aLrdf /x]sf] 5 

f]df]hf]ddf ;]G6«f]ldo/ sl/a 

Stf]df]hf]ddf /x]sf] 

f]df]hf]dsf] 5]pdf ;]G6«f]ldo/ /x]sf] 5 eg] To;nfO{ PStf];]lG6s 

f]df]hf]dsf] Ps 5]pdf /x]sf] 

Jf|mf]df]hf]dsf] 
 

 

 

 

 

 

 

df /x]sf] 5 

sl/a 

f]df]hf]ddf /x]sf] 

f];]lG6s 

f]df]hf]dsf] Ps 5]pdf /x]sf] 
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5 eg] To;nfO{ l6nf];]lG6s 

#=@ 

Dfflg;df 

Stf]df]hf]dnfO{ c6f];f]d elgG5 eg] af

Stf]df]hf]dnfO{ ;]S; 

elgG5

eg] ;]S; 

dlxnfsf] Uofd]6df 

xf]df]Uofd]l6s 

elgG5 . k'?ifsf] Uofd]6df

Stf]df]hf]d x'G5 . o;nfO{ 

elgG5 . uef{wfg x'g] cj:yfdf olb k'?ifaf6 

ePsf] :kd{ 

egg

Stf]df]hf]d ePsf] 

egg 

pTkfbg x'g] k|hgg sf]if 

x'G5 .

jf:tjdf 

j+zaf6 csf{] j+zdf ;fg{] sfo{ u5{ . k|To]s 

Stf]df]hf]ddf x'g] Pp6f j+zf0f'n] Pp6f lglZrt u'0f af]s]sf] x'G5 . k|To]s j+zf0f' l8PgP c0f'af6 

ag]]sf] x'G5 . 

w]/} lsl;dsf l8:c8{/ 

x]df]lkmlnof klg Ps lsl;dsf] /f]u xf], h:fnfO{

n}ª\lus /f]u 

nfu]sf] dflg;sf]

lsl;dsf] /f]u afa' cfdfaf6 ;Gtltx¿df ;/]/ hfG5 .
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5 eg] To;nfO{ l6nf];]lG6s 

tkfO{F“n] slt a'em
!= 

@= 

#= 

 lnª\u lgwf{/0f

Dfflg;df 23 hf]8f 

f]df]hf]dnfO{ c6f];f]d elgG5 eg] af

f]df]hf]dnfO{ ;]S; 

elgG5 . c6f];f]d 

eg] ;]S; Stf]df]hf]dn] lnª

dlxnfsf] Uofd]6df 

xf]df]Uofd]l6s St

elgG5 . k'?ifsf] Uofd]6df

f]df]hf]d x'G5 . o;nfO{ 

elgG5 . uef{wfg x'g] cj:yfdf olb k'?ifaf6 

ePsf] :kd{ (sperm)

egg aLr ;+of]hg x'g uPdf 5f]/L x'G5 . t/ k'?ifaf6 

f]df]hf]d ePsf] 

egg aLr ;+of]hg eO{ hfOuf]6 

pTkfbg x'g] k|hgg sf]if 

x'G5 . 

jf:tjdf Stf]df]hf]dn] z/L/sf ljleGg u'0f

j+zaf6 csf{] j+zdf ;fg{] sfo{ u5{ . k|To]s 

f]df]hf]ddf x'g] Pp6f j+zf0f'n] Pp6f lglZrt u'0f af]s]sf] x'G5 . k|To]s j+zf0f' l8PgP c0f'af6 

ag]]sf] x'G5 . Stf]df]hf]d jf 

w]/} lsl;dsf l8:c8{/ 

x]df]lkmlnof klg Ps lsl;dsf] /f]u xf], h:fnfO{

lus /f]u eg]sf] To:tf] /f]u xf], h'g s'g} Pp6f lnª

nfu]sf] dflg;sf]

lsl;dsf] /f]u afa' cfdfaf6 ;Gtltx¿df ;/]/ hfG5 .

5 eg] To;nfO{ l6nf];]lG6s St

n] slt a'em\g'eof] <
Stf]df]hf]d eg]sf] s] xf] <

Stf]df]hf]dn] ug]{ sfo{

;]G6f]d]o/ /xg] :yfg cg';f/ 

u lgwf{/0f (Sex determination) 

hf]8f Stf]df]hf]dx¿ x'G5g

f]df]hf]dnfO{ c6f];f]d elgG5 eg] af

f]df]hf]dnfO{ ;]S; Stf]df]hf]d

. c6f];f]d Stf]df]hf]dn] z/L/sf] u'0fx¿ lgwf{/0f u5{ 

f]df]hf]dn] lnª\u lgwf{/0f u5{ .

dlxnfsf] Uofd]6df XX 

Stf]df]hf]d (homogametic chromosome)

elgG5 . k'?ifsf] Uofd]6df

f]df]hf]d x'G5 . o;nfO{ heterogametic chromosome 

elgG5 . uef{wfg x'g] cj:yfdf olb k'?ifaf6 

(sperm) / dlxnfaf6 klg 

;+of]hg x'g uPdf 5f]/L x'G5 . t/ k'?ifaf6 

f]df]hf]d ePsf] :k{d / dlxnfaf6

;+of]hg eO{ hfOuf]6 

pTkfbg x'g] k|hgg sf]if (sperm)

f]df]hf]dn] z/L/sf ljleGg u'0f

j+zaf6 csf{] j+zdf ;fg{] sfo{ u5{ . k|To]s 

f]df]hf]ddf x'g] Pp6f j+zf0f'n] Pp6f lglZrt u'0f af]s]sf] x'G5 . k|To]s j+zf0f' l8PgP c0f'af6 

f]df]hf]d jf St

w]/} lsl;dsf l8:c8{/ (disorder)

x]df]lkmlnof klg Ps lsl;dsf] /f]u xf], h:fnfO{

eg]sf] To:tf] /f]u xf], h'g s'g} Pp6f lnª

nfu]sf] dflg;sf] z/L/df 3fp ePdf jf sf6]df /ut lg/Gt/ alu/xG5 / /ut hDb}g . o; 

lsl;dsf] /f]u afa' cfdfaf6 ;Gtltx¿df ;/]/ hfG5 .

Stf]df]hf]d elgG5 . 

g'eof] < 
f]df]hf]d eg]sf] s] xf] < 

f]df]hf]dn] ug]{ sfo{x¿ 

;]G6f]d]o/ /xg] :yfg cg';f/ 

(Sex determination) 

f]df]hf]dx¿ x'G5g\ . tL dWo] 

f]df]hf]dnfO{ c6f];f]d elgG5 eg] af

f]df]hf]d (sex chromosome) 

f]df]hf]dn] z/L/sf] u'0fx¿ lgwf{/0f u5{ 

u lgwf{/0f u5{ .

 Stf]df]hf]d x'G5, h;nfO{ 

(homogametic chromosome)

elgG5 . k'?ifsf] Uofd]6df X / Y 

heterogametic chromosome 

elgG5 . uef{wfg x'g] cj:yfdf olb k'?ifaf6 

/ dlxnfaf6 klg X

;+of]hg x'g uPdf 5f]/L x'G5 . t/ k'?ifaf6 

:k{d / dlxnfaf6 X 

;+of]hg eO{ hfOuf]6 (zygote) 

(sperm) df 50%

f]df]hf]dn] z/L/sf ljleGg u'0f

j+zaf6 csf{] j+zdf ;fg{] sfo{ u5{ . k|To]s 

f]df]hf]ddf x'g] Pp6f j+zf0f'n] Pp6f lglZrt u'0f af]s]sf] x'G5 . k|To]s j+zf0f' l8PgP c0f'af6 

Stf]df]hf]ddf ePsf] j+zf0f'x¿ km]/abn ePsf] cj:yfdf xfd|f] z/L/df 

(disorder) cfpg ;S5g

x]df]lkmlnof klg Ps lsl;dsf] /f]u xf], h:fnfO{

eg]sf] To:tf] /f]u xf], h'g s'g} Pp6f lnª

z/L/df 3fp ePdf jf sf6]df /ut lg/Gt/ alu/xG5 / /ut hDb}g . o; 

lsl;dsf] /f]u afa' cfdfaf6 ;Gtltx¿df ;/]/ hfG5 .

f]df]hf]d elgG5 .  

 

 s] s] x'g\ < 

;]G6f]d]o/ /xg] :yfg cg';f/ Stf]df]hf]d slt k|sf/sf] x'G5 <

(Sex determination)  

. tL dWo] 22 

f]df]hf]dnfO{ c6f];f]d elgG5 eg] afFsL Ps hf]8f 

sex chromosome) 

f]df]hf]dn] z/L/sf] u'0fx¿ lgwf{/0f u5{ 

u lgwf{/0f u5{ . 

f]df]hf]d x'G5, h;nfO{ 

(homogametic chromosome)

 u/L b'O{{ y/Lsf] 

heterogametic chromosome 

elgG5 . uef{wfg x'g] cj:yfdf olb k'?ifaf6 X Stf]df]hf]d 

X Stf]df]hf]d ePsf] 

;+of]hg x'g uPdf 5f]/L x'G5 . t/ k'?ifaf6 

 Stf]df]hf]d ePsf] 

(zygote) ag]df 5f]/f 

50% X Stf]df]hf]d x'G5 eg] 

f]df]hf]dn] z/L/sf ljleGg u'0fx¿ lgwf{/0f ug{'sf] ;fy} j+zf0f'ut u'0fx¿ Pp6f 

j+zaf6 csf{] j+zdf ;fg{] sfo{ u5{ . k|To]s Stf]df]hf]d y'k|} j+zf0f'x¿ 

f]df]hf]ddf x'g] Pp6f j+zf0f'n] Pp6f lglZrt u'0f af]s]sf] x'G5 . k|To]s j+zf0f' l8PgP c0f'af6 

f]df]hf]ddf ePsf] j+zf0f'x¿ km]/abn ePsf] cj:yfdf xfd|f] z/L/df 

cfpg ;S5g\ 

x]df]lkmlnof klg Ps lsl;dsf] /f]u xf], h:fnfO{ n}ª\lus /f]u 

eg]sf] To:tf] /f]u xf], h'g s'g} Pp6f lnª\

z/L/df 3fp ePdf jf sf6]df /ut lg/Gt/ alu/xG5 / /ut hDb}g . o; 

lsl;dsf] /f]u afa' cfdfaf6 ;Gtltx¿df ;/]/ hfG5 . 

f]df]hf]d slt k|sf/sf] x'G5 <

 hf]8f 

sL Ps hf]8f 

sex chromosome) 

f]df]hf]dn] z/L/sf] u'0fx¿ lgwf{/0f u5{ 

f]df]hf]d x'G5, h;nfO{ 

(homogametic chromosome) 

{ y/Lsf] 

heterogametic chromosome 

f]df]hf]d 

f]df]hf]d ePsf] 

;+of]hg x'g uPdf 5f]/L x'G5 . t/ k'?ifaf6 Y 

f]df]hf]d ePsf] 

ag]df 5f]/f (male) x'G5 . k'?ifsf] k|hggcª

f]df]hf]d x'G5 eg] 

x¿ lgwf{/0f ug{'sf] ;fy} j+zf0f'ut u'0fx¿ Pp6f 

f]df]hf]d y'k|} j+zf0f'x¿ 

f]df]hf]ddf x'g] Pp6f j+zf0f'n] Pp6f lglZrt u'0f af]s]sf] x'G5 . k|To]s j+zf0f' l8PgP c0f'af6 

f]df]hf]ddf ePsf] j+zf0f'x¿ km]/abn ePsf] cj:yfdf xfd|f] z/L/df 

 . tL ljleGg lsl

lus /f]u (sex linked disease)

eg]sf] To:tf] /f]u xf], h'g s'g} Pp6f lnª\u ljz]ifdf dfq b]vfk5{ . 

z/L/df 3fp ePdf jf sf6]df /ut lg/Gt/ alu/xG5 / /ut hDb}g . o; 

 

f]df]hf]d slt k|sf/sf] x'G5 < 

x'G5 . k'?ifsf] k|hggcª

f]df]hf]d x'G5 eg] 50% sf]ifdf 

x¿ lgwf{/0f ug{'sf] ;fy} j+zf0f'ut u'0fx¿ Pp6f 

f]df]hf]d y'k|} j+zf0f'x¿ (genes) ldnL ag]sf] x'G5 . 

f]df]hf]ddf x'g] Pp6f j+zf0f'n] Pp6f lglZrt u'0f af]s]sf] x'G5 . k|To]s j+zf0f' l8PgP c0f'af6 

f]df]hf]ddf ePsf] j+zf0f'x¿ km]/abn ePsf] cj:yfdf xfd|f] z/L/df 

. tL ljleGg lsl;dsf l8:c8{/

(sex linked disease)

u ljz]ifdf dfq b]vfk5{ . 

z/L/df 3fp ePdf jf sf6]df /ut lg/Gt/ alu/xG5 / /ut hDb}g . o; 

lrq 17.

lj1fg

x'G5 . k'?ifsf] k|hggcª\uaf6 

sf]ifdf Y Stf]df]hf]d 

x¿ lgwf{/0f ug{'sf] ;fy} j+zf0f'ut u'0fx¿ Pp6f 

ldnL ag]sf] x'G5 . 

f]df]hf]ddf x'g] Pp6f j+zf0f'n] Pp6f lglZrt u'0f af]s]sf] x'G5 . k|To]s j+zf0f' l8PgP c0f'af6 

f]df]hf]ddf ePsf] j+zf0f'x¿ km]/abn ePsf] cj:yfdf xfd|f] z/L/df 

;dsf l8:c8{/x¿dWo] 

(sex linked disease) elgG5 . 

u ljz]ifdf dfq b]vfk5{ . x]df]lkmlnof /f]u 

z/L/df 3fp ePdf jf sf6]df /ut lg/Gt/ alu/xG5 / /ut hDb}g . o; 

17.3 

lj1fg 

uaf6 

f]df]hf]d 

x¿ lgwf{/0f ug{'sf] ;fy} j+zf0f'ut u'0fx¿ Pp6f 

ldnL ag]sf] x'G5 . 

f]df]hf]ddf x'g] Pp6f j+zf0f'n] Pp6f lglZrt u'0f af]s]sf] x'G5 . k|To]s j+zf0f' l8PgP c0f'af6 

f]df]hf]ddf ePsf] j+zf0f'x¿ km]/abn ePsf] cj:yfdf xfd|f] z/L/df 

x¿dWo] 

 

x]df]lkmlnof /f]u 

z/L/df 3fp ePdf jf sf6]df /ut lg/Gt/ alu/xG5 / /ut hDb}g . o; 
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tkfO{“n] slt a'em\g'eof] < 
$= c6f];f]d / ;]S; Stf]df]hf]dsf] sfd s] xf] < 

%= 5f]/f / 5f]/L s;/L aG5g\ < 

 
$= cEof;  

-!_ j+zf0f' sfd s] xf] < of] s] af6 ag]sf] x'G5 <  

-@_ c6f];f]d / ;]S; Stf]df]hf]daLr s] leGgtf 5 < b'O{{cf]6f leGgtf n]Vg'xf];\ . 

-#_ dflg;df 5f]/f / 5f]/L aGg] k|lj|mofnfO lrqåf/f b]vfpg'xf];\ . 

-$_ n}+lus /f]u eg]sf] s] xf] < pbfx/0f lbg'xf];\ . 

-%_ x]df]lkmlnof s] xf] < o; /f]usf nIf0fx¿ s] s] x'g\ < 

-^_ Stf]df]hf]dn l8:c8{/ eg]sf] s] xf] < 

%= k[i7kf]if0f  

-!_ j+zf0f'n] j+zf0f'ut u'0fx¿ Pp6f j+zaf6 csf]{ j+zdf ;fg]{ sfd u5{ . j+zf0f' l8PgP 

c0f'af6 ag]sf] x'G5 . 

-@_ leGgtf M  

c6f];f]d Stf]df]hf]d ;]S; Stf]df]hf]d 

� o;n] hLjx¿sf] z/L/sf u'0fx¿ 
lgwf{/0f u5{ . 

� dflg;df @# hf]8f Stf]df]hf]d dWo] @@ 
hf]8f Stf]df]hf]d c6f];f]d Stf]df]hf]d 
x'G5g\ . 

� o;n] hlGdg] aRrfdf lnª\u lgwf{/0f u5{ .  
� dflg;sf] z/L/df @# hf]8f Stf]df]hf]d dWo] 

! hf]8f ;]S; Stf]df]hf]d x'G5 .  

-#_ kf7df lbOPsf] lrq x]g'{xf];\ .  

-$_ Stf]df]hf]ddf ePsf] j+zf0f'x¿ km]/abn ePsf] sf/0fn] z/L/df c;dfGotfsf] cj:yf cfpg] 

l:yltnfO{ n}ª\lus /f]u elgG5 . of] s'g} Pp6f lnª\u ljz]ifdf dfq b]vf k5{, h:tf] 

x]df]lkmlnof .  

-%_ x]df]lkmlnof /utdf hDg] k|lj|mofdf q'l6 ePsf] j+zf0f'ut ljs[lt xf] . of] /f]u nfu]df 

z/L/df 3fp ePdf /ut alu/xg], crfgs kL8fsf] dx;'; x'g], hf]gL{ ;'lGgg], nfdf];do 

;Dd 6fpsf] b'Vg], af/Daf/ afGtf x'g], cTolws ysfO nfUg] h:tf nIf0fx¿ b]vf k5{g\ . 

-^_ dflg;sf] z/L/df Stf]df]hf]dsf] ;ª\Vofsf] 36a9sf] sf/0fn] ubf{ z/L/df c;df~h:otf 

b]vfkg'{nfO{ Stf]df]hf]df]n l8:c8{/ elgG5 . Stf]df]hf]dsf] ;ª\Vof a9L jf 36L x'Fbf jf 

Stf]df]hf]ddf c;fdfGo ldnfg x'Fbf l8:c8{/ x'g] u5{ .  
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^= ;f/f+z  

!= k|f]l6g / Go'lSns Pl;8af6 ag]sf] wfuf]]h:t} dl;gf TofGb|fnfO{ Stf]df]hf]d elgG5 .  

@= Stf]df]hf]dn] d'Votof j+zf0f'ut u'0fx¿ Ps j+zaf6 csf]{ j+zdf lhgsf] dfWodaf6 ;fg]{, 

lnª\u lgwf{/0f ug]{ tyf z/L/df u'0fx¿ lgwf{/0f ug]{ sfo{ u5{ . 

#= ;]G6f]ldo/ /xg] :yfg cg';f/ Stf]df]hf]d $ k|sf/sf x'G5g\ M d]6f;]lG6«s, ;ad]6f;]lG6«s, 

PStf];]lG6«s / l6nf];]lG6«s . 

$= ;hLjx¿df x'g] b'O{{ lsl;dsf Stf]dhf]dx¿dWo] z/L/sf u'0fx¿ lgwf{/0f ug]{ 

Stf]df]hf]dnfO{ c6f];f]d elGfG5 eg] lnª\u lgwf{/0f ug]{ Stf]df]hf]dnfO{ ;]S; Stf]df]hf]d 

elgG5 . 

%= Ufef{wfg cj:yfdf olb X Stf]df]hf]d ePsf] efn] / X Stf]df]hf]d ePsf kf]yL k|hgg 

sf]ifljr ;+of]hg ePdf 5f]/L x'G5 eg] Y Stf]df]hf]d ePsf] efn] / X Stf]df]hf]d ePsf] 

kf]yL k|hgg sf]ifaLr ;+of]hg ePdf 5f]/f x'G5 . 
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kf7 M !* -s_ 

cd}y'lgs / d}y'lgs k|hgg 
(Asexual and Sexual Reproduction) 

!= kl/ro 

;hLjn] b]vfpg] hLjg k|lj|mofx¿ ef]hg ug]{, ;f; km]g]{, lgisfzg ug]{ rfn / r]tgf b]vfpg] 

h:t} j[l4 / k|hgg k|d'v nIf0fx¿ x'g\ . ;+;f/sf s'g} klg hLjx¿sf] c;Lldt cfo' x'Fb}g . s'g} 

;dodf uP/ d[To' lglZrt x'G5 . To;}n] x/]s lsl;dsf jg:klt jf hgfj/n] cfkm"h:t} ;Gtfg 

pTkfbg u/]/ cfˆgf] j+znfO{ sfod /fv]sf x'G5g\ . xfQLsf] 5fjf xfQLh:t} x'G5 . s'v'/fsf] 

km'naf6 lg:s]sf] rNnf s'v'/fh:t} x'G5 . tf]/Lsf] u]8f /f]k] tf]/Lsf] la?jf g} aGb5 eg] cfn' 

/f]k]df cfn' g} pd|G5 . o;/L ;a} ;hLjx¿n] cfˆgf hfltsf] ;ª\Vof a9fO/x]sf x'G5g\ / olb 

k|hgg gx'Fbf] xf] t hLjgn] lg/Gt/tf g} kfpg] lyPg .  

;hLjx¿n] b'O{{ lsl;daf6 k|hgg ub{5g\ . tL x'g\ M cd}y'lgs k|hgg / d}y'lgs k|hgg .  

@= p2]Zo 

o; PsfOsf] cWoogkl5 tkfO{F lgDg sfo{x¿ ug{ ;Ifd x'g'x'g]5 M 

-s_ k|hgg af/] JofVof ug{ .  

-v_ jg:kltdf x'g] cd}y'lgs / d}y'lgs k|hgg lj|mofx¿sf] pbfx/0f;lxt j0f{g ug{ .  

-u_ k|f0fLx¿df x'g] cd}y'lgs tyf d}y'lgs k|hggx¿sf] pbfx/0f;lxt j0f{g ug{ .  

-3_ cd}y'lgs / d}y'lgs k|hggaf6 x'g] nfeaf/] j0f{g ug{ . 

#= ljifoj:t' 

#=! cd}y'lgs k|hgg (Asexual Reproduction) 

PSnf] hLjaf6 uef{wfg geOsg g} gofF hLj aGg] k|lj|mofnfO{ cd}y'lgs k|hgg elgG5 . o; 

k|lj|mofdf hLjsf] z/L/sf] s'g} efuaf6 gofF hLj pTklQ x'G5 . o; k|lj|mofdf efn] / kf]yL b'O{{ 

yl/sf hLjsf] cfjZostf kb}{g . o; k|sf/sf] k|hgg ;/n hLjx¿df dfq x'G5 . o; lj|mofdf 

Uofd]6x¿ aGb}gg\ / o;  lj|mofdf dfO6f]l;; sf]if ljefhgaf6 dfq gofF ;Gtfg aGg] x'Fbf dfp 

/ ;GtfgaLr j+zf0f'ut ;dfgtf x'G5 .  

cldjfh:tf Ps sf]ifLo hLjdf x'g] lkm;g, loi6 jf xfO8«fh:tf Ps jf ax'sf]ifLo hLjdf x'g] 

al8ª, 6]kjd{h:tf hLjdf x'g] k|mfud]G6]zg jf l/h]g]/]zg, :kfO/f]ufO/f h:tf lgDg jg:kltdf 

x'g] :kf]?n]zg / ljsl;t jg:kltdf x'g] e]lh6]l6e k|f]kfu];g cd}y'lgs k|hgg lj|mofsf k|sf/x¿ 

x'g\ . 

cd}y'lgs k|hggsf] ljz]iftfx¿ 

-!_ k|hgg k|lj|mofdf Pp6f hLj jf jg:ktL dfq ;+nUg x'G5 . 
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-@_ ;Gtltx¿sf] u'0fx¿ dfp;Fu x'jx' ldN5 . 

-#_ k|hgg\ k|lj|mof 5f]6f] ;dodf ;DkGg x'G5 . 

-$_ dfO6f]l;; sf]if ljefhgn] d'Vo e"ldsf v]N5 . 

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

efn] / kf]yL b'j} lsl;dsf hLjx¿af6 pTkflbt k|hgg sf]ifx¿ -efn] Uofd]6 / kf]yL Uofd]6_ sf] 

uef{wfg lj|mofkl5 ag]sf] hfOuf]6 ljsl;t eO{ gofF hLj aGg] k|lj|mofnfO{ d}y'lgs k|hgg 

elgG5 . o; k|lj|mofdf efn] / kf]yL b'O{{ y/Lsf hLjsf] cfjZostf kb{5 . o; k|sf/sf] k|hgg 

;/nb]lv hl6n w]/} k|sf/sf hLjx¿df x'G5 . o; k|lj|mofdf ldof]l;; sf]if ljefhgaf6 

Uofd]6x¿ lgdf{0f x'G5g\ / gofF ;Gtfgdf dfpsf u'0fx¿ ;fy} s]xL leGg u'0fx¿ klg b]vf 

kb{5g\ . Eofu'tf, dflg; cflbdf x'g] k|hgg / km"n km"Ng] la?jfdf x'g] k|hgg o; k|sf/sf] 

k|hgg xf] . 

d}y'lgs k|hggsf] ljz]iftfx¿ 

-!_ k|hgg\ k|lj|mofdf efn] / kf]yL hLj tyf jg:klt ;+nUg x'G5 . 

-@_ ;Gtltx¿df cfdfafa'df eGbf km/s u'0fx¿ x'G5 . 

-#_ k|hgg\ k|lj|mof nfdf] x'G5 . 

-$_ ldof]l;; / dfO6f]l;; b'j} sf]if ljefhgn] e"ldsf v]N5 . 

tkfO{“n] slt a'‰g'eof] < 
!= k|hgg lsg cfjZos 5 < 

@= cd}y'lgs / d}y'lgs k|hgg eGgfn] s] a'em\g'eof] < 

#= cd}y'lgs k|hggaf6 aGg] ;Gtlt dfph:t} / d}y'lgs k|hggaf6 aGg] ;Gtlt 
dfpeGbf s]xL leGg x'gfsf] sf/0f s] xf] < 

 

#=# hgfj/x¿df x'g] cd}y'lgs k|hgg (Asexual Reproduction in Animal):  

-s_ lkm;g (Fission)  

Pp6f hLj lrl/P/ b'O{{ jf b'O{{eGbf a9L hLjx¿ aGg] k|lj|mofnfO{ lkm;g elgG5 . o; k|sf/sf] 

k|hgg cldjf, Kof/]d]l;od, o'lUngf, KnfHdf]l8odh:tf Ps sf]ifLo ;/n hGt'x¿df x'G5 . o; 

k|lj|mofdf dfO6f]l;; k|lj|mofåf/f Pp6f sf]if b'O{{ jf ;f]eGbf a9L sf]ifx¿df ljefhg x'G5 / tL 

sf]ifx¿ g} gofF hLjsf ¿kdf ljsl;t x'G5g\ . cd}y'lgs k|hggsf] lkm;g k|lj|mof b'O{{ k|sf/n] 

x'G5 .  

-c_ afOg/L lkm;g (Binary Fission) : Pp6f sf]if b'O{{cf]6f sf]ifx¿df ljefhg x'g] k|lj|mofnfO{ 

afOg/L lkm;g elgG5 . vfgf, plrt tfkStd / cg's"n cj:yfdf cldjf, kf/fd]l;od, 

o'lUngfh:tf ;/n hLjdf o; lsl;dsf] k|hgg x'G5 . 
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o; k|lj|mofdf sf]if k"0f{ ljsl;t ePkl5 ;j{k|yd Go'lSno; ljefhg x'G5 / To;kl5 

;fO6f]KnfHd klg b'O{{ efudf afFl8G5 / b'O{{cf]6f p:t} gofF hLjx¿sf] pTkfbg x'G5 .  

-cf_ dlN6kn lkm;g (Multiple Fission) : Pp6f sf]if w]/} sf]ifx¿df ljefhg x'g] k|lj|mofnfO{ 

dlN6kn lkm;g elgG5 . k|lts"n cj:yfdf dn]l/ofsf] k/hLjL Ps sf]ifLo KnfHdf]l8od 

df o; lsl;dsf] k|hgg x'G5 .  

 
lrq 18 -s_ 2 

 k|lts"n cj:yfaf6 aRg KnfHdf]l8odh:tf hLjn] cfˆgf] sf]ifnfO{ aflx/L s8f cfj/0f 

l;:6 (cyst) n] 3]b{5 . leq w]/} k6s Go'lSno; ljefhg eO{ k|To]s Go'lSno;nfO{ s]xL 

;fO6f]KnfHdn] 9fSb5 . cg's"n jftfj/0fdf l;:6 km'6\b5 / ;Gtfgsf ¿kdf tL ;–;fgf 

sf]ifx¿ dfp sf]ifaf6 aflx/ lg:sG5g\ .  

jfOg/L / dlN6kn lkm;gdf leGgtf 

jfOg/L lkm;g dlN6kn lkm;g 

� cldjf kf/fd]l;od o'lUngfh:tf Ps sf]ifLo 
hLjx¿df o; ljlwaf6 k|hgg x'G5 .  

� KnfHdf]l8od, cldjfh:tf Ps sf]ifLo 
hLjx¿ o; ljlwaf6 k|hgg x'G5g\ . 

� o; ljlwdf Pp6f hLjaf6 b'O{{cf]6f hLjx¿ 
aGb5g\ . 

� o; ljlwdf Pp6f hLjaf6 w]/} 
hLjx¿ aGb5g\ .  

� of] cg's"n jftfj/0fdf x'G5 .  � of] k|lts"n jftfj/0fdf x'G5 . 
 

-v_ al8ª (Budding)  

z/L/sf] Psflt/ ;fgf] 6';f (Bud) lg:s]/ la:tf/} k"0f{ ¿kdf ljsl;t eO{ 

dfpsf] z/L/af6 5'l§O{ x'g] cd}y'lgs k|hggnfO{ al8ª elgG5 . 

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

hLjsf] z/L/ b'O{{ jf a9L 6'j|mfdf ljefhg eO{ k|To]s 6'j|mf km]l/ k"0f{ 

hLjsf] ¿kdf ljsf; x'g] lj|mofnfO{ l/h]g]/];g elgG5 . 6]kjd{, 

Knfg]l/ofh:tf Knfl6x]NdlGy;x¿df o; k|lj|mofaf6 klg k|hgg x'G5g\ . 

    

lrq 18 -s_ 1 kf/]d]l;oddf jfOg/L lkm;g 

lrq 18 -s_ 3 
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tkfO{“n] slt a'em\g'eof] < 
$= jfOg/L lkm;g eg]sf] s] xf] < 

%= dlN6kn lkm;g s:tf] cj:yfdf x'G5 < 

#=$ la?jfdf x'g] cd}y'lgs k|hgg (Asexual Reproduction in Plant): 

-s_  al8ª (Budding) : 

l8lehg yfnf]kmfO6fsf] ;jl8lehg kmGhfO{df kg]{ Ps sf]ifLo la?jf loi6 (Yeast) cg's"n 

cj:yfdf al8ª k|lj|mofaf6 k|hgg x'G5 . o; k|lj|mofdf klxn] Go'lSno; ljefhg x'G5 . 

;fO6f]KnfHdsf] ;fgf] 6'j|mfdf Go'lSno; ;b{5 / ;fgf] 6';f agfpF5 . oxL 6';f 5'l§P/ gofF ;Gtlt 

aGb5 . s'g} a]nf of] 6';f aGg] k|lj|mof Hofb} l56f] x'Fbf dfpsf]ifaf6 5'l§g gkfO{ nfdf] l;StLsf] 

¿kdf klg b]vf kb{5 .  

 
 
 
 
-v_ k|mfud]G6];g (Fragmentation)    

s'g} hLj ljleGg sf/0fj; 6'j|mf eO{ pSt 6'j|mfaf6 km]l/ k"0f{ hLj ljsl;t x'g] k|lj|mofnfO{ 

k|mfud]G6];g elgG5 . kfgLdf kfOg] :kfO/f]ufO/fh:tf cljsl;t la?jf s'g} sf/0fn] 6'lStPdf 

k|To]s 6'j|mf k"0f{ la?jfdf ljsl;t x'G5 .  

 

  

:kfO/f]ufO/f 

s] tkfO{Fn] :kfO/f]ufO/f b]Vg'ePsf] 5 < jiff{ dlxgfdf kfgLdf b]lvg] xl/of lrKnf n]p 

:kfO/f]ufO/f x'g\ .  

-u_ :kf]?n];g (Sporulation)  

Ps sf]ifLo cToGt} ;"Id lahf0f' (Spore) af6 s]xL 

lgDg:t/sf la?jfx¿df k|hgg x'G5 . yfnf]kmfO6fsf] Do"s/, 

a|fof]kmfO6fsf] d; / 6]l/8f]kmfO6fsf] plgpFh:tf la?jfdf 

:kf]?n];g k|lj|mofaf6 cd}y'lgs k|hgg x'G5 . o; k|sf/sf] 

k|hgg\ k|lj|mofdf la?jfx¿df :kf]/]lGhofsf] ljsf; x'G5 . 

o;leq :kf]/x¿ -ljhf0f'x¿_ aGb5g\ . :kf]/]lGhof jo:s 

eO;s]kl5 km'6\5 / y'k|} ljhf0f'x¿ aflx/ lg:sG5 . cg's"n jftfj/0f kfPkl5 k|To]s lhjf0f' gofF 

la?jfdf ljsf; x'G5 . 

Do"s/ :kf]/]lGhod 

lrq 18 -s_ 4 

lrq 18 -s_ 5 

lrq 18 -s_ 6 lrq 18 -s_ 6 
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-3_ e]lh6]l6e k|f]kfu];g (Vegetative Propagation) 

la?jfsf] h/f, sf08 / kft e]lh6]l6e cª\u x'g\ eg] km"n k|hgg cª\u xf] . km"n km"Ng] la?jfdf 

km"nafx]s la?jfsf h/f, sf08 / kfth:tf cª\uaf6 x'g] k|hggnfO{ e]lh6]l6e k|f]kfu];g elgG5 . 

e]lh6]l6e k|f]kfu];g k|fs[lts / s[lqd b'j} tl/sfaf6 x'G5g\ .     

-c_ h/faf6 e]lh6]l6e k|f]kfu];g (Vegetative Propagation by 

root) 

;Vv/v08, nfp/]km"nsf] ufgf]df 6';fx¿ lg:sG5g\ / k|To]s 6';faf6 

gofF la?jf pd|G5 . 

-cf_ sf08af6 e]lh6]l6e k|f]kfu];g (Vegetative  Propagation by stem)    

hldgd'lg xf];\ jf hldgdfly jf kfgLdf s}+of} 

la?jfx¿df sf08af6 klg k|hgg x'G5g\ . kfgLdf x'g] 

hns'DeL sf08 6'lStP/ gofF la?jf aGb5 eg] rd]nL, 

uf]bfj/L cflbsf] xfFufaf6 h/fx¿ lg:sG5g\ / gofF 

la?jf aGb5 .  

To:t} vfB kbfy{ ;~ro u/]sf hldgd'lg /xg] cfn', 

Kofh, cb'jf / lkF8fn'h:tf sf08af6 klg 6';f lgl:sP/ 

gofF la?jfx¿ aGb5g\ . u'nfkm, pv' cflbsf] sf08 sf6]/ e'O{Fdf uf8\bf jf sfutL cflbsf] 

sndLaf6 gofF la?jf aGb5 .  

-O_ kftaf6 e]lh6]l6e k|f]kfu];g (Vegetative Propagation by leaves) 

a|fof]kmfOnd / a]uf]lgofh:tf la?jfsf] kftsf] lsgf/fdf ;fgf 

;fgf 6';f (buds) x¿ x'G5g\ . ha kft df6f]df v:5 ta tL 

6';faf6 h/f / gofF kft lg:sG5g\ . k"/fgf] kft s'lxP/ 

hfG5 . o;/L kftaf6 y'k|} gofF la?jfx¿ aGb5g\ .  

e]lh6]l6e k|f]ku]zgsf kmfObfx¿  

� nf]k x'g nfu]sf / b'n{e jg:kltsf] ;+/If0f ug{ klg of] k|lj|mof pkof]u ug{ ;lsG5 . 

� o; k|lj|mofaf6 la?jfx¿ pdfg{ l56f] / ;:tf] x'G5 .  

� dft[ la?jfdf ePsf c;n u'0f ;Gtltdf klg oyfjt x'G5 .  

� /fd|f] vfnsf] aLp gx'g] la?jfx¿df of] ljlw k|of]u u/]/ k|hgg ug{ ;lsG5 .  

tkfO{“n] slt a'‰g'eof] < 
^= al8ª k|lj|mofåf/f k|hgg\ x'g] Ps sf]ifLo la?jfsf] gfd s] xf] < 

&= plgpFdf jLhf0f' (Spoces) sxfF x'G5g\ < 

*= cdnf, lkF8fn' / cfFkdWo] cd}y'lgs k|hgg s'gdf x'G5 < 

lrq 18 -s_ 9 a|fof]kmfOnd a]uf]lgofsf] 

rd]nL u'nfkm 

lrq 18 -s_ 7 

lrq 18 -s_ 8 
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#=% hgfj/df x'g] d}y'lgs k|hgg (Sexual Reproduction in Animals) : 

xfO8«fh:tf] ;"Id, kfgLdf kfOg], ;fwf/0f hLjb]lv dflg;h:tf ljsl;t hLjdf d}y'lgs k|hgg 

eO{ gofF hLjsf] ljsf; x'G5 . s'g} hLjn] z'StsL6 cyf{t efn] Uofd]6 dfq pTkfbg ub{5 eg] 

To;nfO{ efn] (Male) / c08f cyf{t kf]yL Uofd]6 pTkfbg ub{5 eg] kf]yL (Female) hLj 

elgG5 . efn] Uofd]6 / kf]yL Uofd]6 pTkfbg ug]{ cª\u cnu cnu hLjdf x'G5 eg] To;nfO{ 

Pslnª\uL (Unisexual) elgG5 eg] lålnª\uL (Bisexual) hLjdf z'StsL6 / c08f Pp6} hLjdf 

pTkfbg x'G5 .  

k]6df kg]{ h'sf, :6f/ lkm;, dflg; cflb Ps lnª\uL hLj x'g eg] xfO8«f, u8\of}nf, 6]kjd{, 

Kng]l/of, lne/ˆNo'sh:tf hLj lålnª\uL x'g\ . o:tf hLjnfO{ x/dfk|mf]8fO6 (Hermaphrodite) 

klg elgG5 . efn] Uofd]6 cToGt ;"Id, ultzLn / w]/} dfqfdf aGb5g\ eg] kf]yL Uofd]6 efn]sf] 

cg'kftdf s]xL 7"nf], lg:StLo / yf]/} ;ª\Vofdf aGb5g\ .  

efn] Uofd]6 / kf]yL Uofd]6sf] ;+of]hgaf6 hfOuf]6 gfds gofF sf]ifsf] lgdf{0f x'g] k||lj|mofnfO{ g} 

uef{wfg (Fertilization) k|lj|mof elgG5 . 

of] k|lj|mof hgfj/sf] z/L/aflx/ x'G5 eg] 

To;nfO{ aflx/L uef{wfg (External 

Fertilization) elgG5 . df5f, 

Eofu'tfh:tf kfgLdf kfOg] hLjdf aflx/L 

uef{wfg k|lj|mof x'G5 eg] sL/f, r/f, 

dflg; cflbdf efn] Uofd]6 / kf]yL 

Uofd]6sf] ;+of]hg (fusion) kf]yLsf] 

z/L/leq x'G5 . h;nfO{ leqL uef{wfg 

(Internal fertilization) elgG5 . o;/L 

hgfj/df x'g] d}y'lgs k|hggdf ;j{k|yd 

ldof]l;; k|lj|mofaf6 Uofd]6sf] lgdf{0f clg 

b'O{{ ljk/Lt Uofd]6sf] ;+of]hg 

k|lj|mofkZrft hfOuf]6 aGb5 / pSt 

hfOuf]6 dfO6f]l;; k|lj|mofåf/f ljefhg 

eP/ e|'0fsf] ¿kdf ljsl;t x'G5 / cGtdf 

To;}af6 gofF hLj agL j+z k/Dk/f sfod ub{5 .  

d}y'lgs k|hggnfO{ lgDg tflnsfaf6 cWoog ug{ ;lsG5 . 

tkfO{“n] slt a'em\g'eof] < 
(= x/dfk|mf]8fO6 eg]sf] s] xf] < 

!)= aflx/L / leqL uef{wfg lj|mofdf s] km/s 5 < 
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#=^ la?jfdf d}y'lgs k|hgg (Sexual Reproduction in plants) 

km"n gkm'Ng] / km"n km"Ng] b'a} yl/sf la?jfdf d}y'lgs k|hgg x'G5g\ . :kfO/f]ufO/fh:tf] ck'iks, 

cljsl;t la?jfdf klg d}y'lgs k|hgg x'G5 . o:tf la?jfdf k|i6 ¿kdf efn] jf kf]yL egL 

g5'l§P klg k|hgg cj:yfdf :kfO/f]ufO/fsf] TofGb|fsf s'g} sf]ifn] efn] -rnfodfg_ / s'g}n] kf]yL 

-crn_ sf]ifsf] sfd ub{5g\ . ;k'iks la?jfdf x'g] km"nx¿ g} d}y'lgs k|hggsf cª\ux¿ x'g\ .  

tkfO{Fn] sIff & df km"nsf cª\ux¿ af/] k9\g'ePsf] slt ofb 5 < km"nsf] 8fF7sf] 5]pdf ePsf] 

km'lsPsf] efunfO{ yfnfd; elgG5 eg] To;dfly cl8Psf rf/ cª\ux¿ SoflnS; (Calyx), 

sf]/f]nf (Corolla), PG8«f]l;od (Androecium) / 

ufOgf]l;od (Gynoecium) x'g\ . PG8«f]l;od la?jfsf] efn] 

k|hgg cª\u xf] eg] ufOgf]l;od jf lkl:6n (Pistil) 

la?jfsf] kf]yL k|hgg cª\u xf] . s'g} km"ndf efn] / kf]yL 

cª\u b'a} ePdf To;nfO{ lålnª\uL km"n (Bisexual flower) 

elgG5 eg] olb efn] jf kf]yL cª\u dfq} 5 eg] Pslnª\uL 

k"mn (Unisexual flower) elgG5 . tf]/L / s]/fpsf] km"n 

lålnª\uL x'g eg] sfFStf] km;L{sf] km"n Pslnª\uL x'g\ . 

Pp6f km"ndf PseGbf a9L :6fd]g (Stamen) x¿ ldn]/ 

PG8«f]l;od agfPsf x'G5g\ . :6fd]gsf] nfdf] l;Gsf jf gnLh:tf] 

efunfO{ lkmnfd]G6 (Filament) elgG5 eg] To;dfly /x]sf 

b'O{{cf]6f uf]nfsf/ jf nfDrf] agf]6nfO{ PGy/ (Anther) elgG5 . 

k|To]s PGy/df @ cf]6f u/L rf/cf]6f sf]7fdf 5'l§Psf] efunfO{ 

k/fu y}nL (Pollen sac) elgG5 . k/fu y}nL leq /x]sf dl;gf 

s0fx¿nfO{ k/fu s0f (Pollen grain) elgG5 . 

Pp6f km"ndf Ps jf PseGbf a9L sfk]{n ldn]/ lkl:6n jf ufOgf]l;od agfPsf x'G5g\ . cf]e/L 

(Ovary) :6fOn (Style) / l:6Udf (Stigma) u/L sfk]{n tLgcf]6f efux¿ ldn]/ ag]sf x'G5g\ . 

sfk]{nsf] lkFwsf] s]xL km's]sf] efunfO{ cf]e/L elgG5 . cf]e/Lleq Ps jf w]/} cf]Eo'nx¿ 

(Ovules) x'G5g\ . x/]s cf]Eo'nleq Pp6f e|'0f y}nL (Embryosac) x'G5 . sfk]{nsf] aLrdf /x]sf] 

gnLh:tf] efunfO{ :6fon elgG5 h;n] cf]e/L / l:6UdfnfO{ hf]8]sf] x'G5 . sfk]{nsf] ;a}eGbf 

dflyNnf] efunfO{ l:6Udf elgG5 hf] /f}+ jf RofkRofk nfUg] kbfy{n] 9fs]sf] x'G5 h;n] ubf{ 

k/fus0fx¿ o;df ;lhn} 6fFl;g d2t k'Ub5 .  

k/fu;]rg (Pollination) 

k/fus0fx¿ :6fd]gsf] PGy/af6 sfk]{nsf] l:6Udf;Dd k'Ug] k|lj|mofnfO{ k/fu;]rg elgG5 . 

k/fu;]rg b'O{{ tl/sfaf6 x'G5 . tL x'g\– :jk/fu;]rg (Self pollination) / k/k/fu;]rg 
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(Cross pollination) Pp6f km"nsf] PGy/af6 ToxL km"nsf] l:6Udfdf k/fus0fx¿ k'Ug' jf Pp6f 

la?jfsf] km"nsf] PGy/af6 ToxL la?jfsf] csf]{ km"nsf] l:6Udfdf k/fus0fx¿ k'Ug'nfO{ 

:jk/fu;]rg elgG5 . o;}u/L Pp6f la?jfsf] km"nsf] PGy/af6 csf]{ ToxL hfltsf] la?jfsf] 

km"nsf] l:6Udfdf k/fus0fx¿ k'Ug'nfO{ k/k/fu;]rg elgG5 . lålnª\uL s]/fpsf] km"ndf 

:jk/fu;]rg x'G5 eg] lålnª\uL 3G6Lk"mn, tf]/Lsf] km"n jf Pslnª\uL km;L{sf] km"ndf xfjf, kfgL, 

sL/f, r/f cflbsf dfWodaf6 k/k/fu;]rg x'G5 .  

uef{wfg (Fertilization) 

l:6Udfdf k/fus0f 6fFl;Pkl5 k/fus0faf6 k/fugnL (Pollen 

tube) ljsl;t x'Fb} hfG5 / of] k/fugnL :6fOn x'Fb} cf]e/Ldf 

k'Ub5 . k/fus0fdf ePsf] Go'lSno; k6s k6s ljefhg eP/ 

b'O{{cf]6f efn] Uofd]6 aGb5g\ / k/fugnLsf] 6'Kkf cf]Eo'ntkm{ 

a9\b5g\ . of] efn] Uofd]6 cf]Eo'ndf ePsf] kf]yL Uofd]6;Fu 

;+of]hg eP/ hfOuf]6 agfpg] k|lj|mofnfO{ g} uef{wfg elgG5 . 

kl5 dfO6f]l;; k|lj|mofaf6 hfOuf]6 e|'0fdf kl/jt{g x'G5 / 

aLpleq /lx/xG5 / plrt jftfj/0fdf aLp c+s'/0f eO{ gofF 

la?jf aGb5 . 

s] tkfO{F kfp/f]6Ldf nfu]sf] 9';L -Do's/_ sf] :nfO8 agfpg ;Sg'x'G5 < 

lj|mofsnfk 

p2]Zo M 9';L pdfg]{ / To;df ePsf] aLhf0f'sf] cjnf]sg ug{ .  
;fdu|L M Ps 6'j|mf kfp/f]6L, kfgL, x\of08n]G;, lrD6f (forceps), Unf; :nfO8, se/ 

l:nk, ;f]:g] sfuh, s6g An" (Cotton blue) lUnl;l/g dfOStf]:sf]k 
k|lj|mof M  
� Ps 6'j|mf kfp/f]6LnfO{ lehfO{ u/d 7fpFFdf @–# lbg;Dd /fVg'xf];\ .  
� @–# lbgdf s'lxg nfu]sf] kfp/f]6Ldf ;]tf skf;df dl;gf sfnf l5sf{ k/]sf 9';L 

b]vfkb{5g\ .  
� lrD6fsf] d2tn] s]xL 9'F;L ;kmf Unf; :nfO8df /fVg'xf];\ .  
� Ps yf]kf s6g An' To;dfly /fVg'xf];\ . 
� b'O{{ ldg]6hlt kv]{/ lrD6fsf] ;xfotfn] pSt 9';L csf]{ Unf; 

:nfO8df /fv]sf] Ps yf]kf lUnl;l/gdf /fVg'xf];\ .  
� pSt 9';LnfO{ l;of]sf] ;xfotfn] /fd|/L lkmFhfP/ se/ l:nkn] 

5f]Kg'xf];\ .  
� 5]pdf lgl:sPsf a9L lUnl;l/gnfO{ ;f]:g] sfuhn] ;f]:g'xf];\ . 
� pSt :nfO8nfO{ dfOStf]:sf]kdf klxn] Low power df / kl5 High power df 

x]g'{xf];\ . 
� s:tf] b]lvG5 lrq klg sf]g'{xf];\ . 
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s] tkfO{Fn] plgpFsf] kft k5fl8 x'g] sfnf v}/f yf]Knfh:tf j:t' ofb ug'{ePsf] 5 < 

d}y'lgs k|hggaf6 kmfObf  

� d}y'lgs k|hggsf dfWodaf6 pTkGg ePsf ;Gtfgx¿df cfdfafa'sf] eGbf leGb} u'0fx¿sf] 

ljsf; x'G5 h;nfO{ kl/j[lt (Variation) elgG5 .  

� d}y'lgs k|hggaf6 hLjx¿sf] ;ª\Vofdf j[l4 eO{ j+z sfod /fV5 . 

� o;n] Stdljsf;sf] k|lj|mofnfO{ d2t k'¥ofpF5 . 

cd}y'lgs / d}y'lgs k|hggdf leGgtf  

cd}y'lgs k|hgg    d}y'lgs k|hgg 

� z/L/sf] s'g} efuaf6 gofF hLj pTklQ eO{ 

x'g] k|hggnfO{ cd}y'lgs k|hgg elgG5 .  

� ;/n hLjx¿df lkm;g, al8ª, l/h]g]/]zg, 

:kf]?n];g / ljsl;t hLjdf e]lh6]l6e 

k|f]kfu];g eP/ x'G5 . 

� dfO6f]l;; sf]if ljefhg dfq x'g] x'Fbf o; 

k|sf/af6 pTkfbg ePsf ;Gtfgx¿ 

dfp;Fu x'ax' p:t} x'G5g\ .  

� uef{wfg lj|mofkl5 ag]sf] hfOuf]6 

ljsl;t eO{ gofF hLj aGg] k|lj|mofnfO{ 

d}y'lgs k|hgg elgG5 .  

� Kof/]d]l;od, xfO8«f, :kfO/f]ufO/fh:tf 

;/n hLjb]lv dflg;h:tf hl6n 

hLjdf d}y'lgs k|hgg x'G5 .  

� ldcf]l;; sf]if ljefhg klg x'g] x'Fbf 

o; k|hggaf6 hlGdg] ;Gtfgx¿df 

gofF gofF nIf0fx¿ b]vf kb{5g\ .  

$= cEof; 

!= cd}y'lgs k|hggsf] b'O{{ dxTTjx¿ n]Vg'xf];\g'xf]; . df5f / ufO{df s'g\s'g\ k|sf/sf] 

uef{wfg lj|mof x'G5 < d}y'lgs k|hgg gx'g] eOlbPsf] eP ;+;f/df w]/} k|sf/sf hLjhGt' 

x'g] lyPgg\ k'li6 ug'{xf]; . 

@= cd}y'lgs k|hggaf6 lng ;lsg] b'O{{cf]6f kmfObfx¿ n]Vg'xf];\g'xf]; . hfOuf]6df 

Stf]df]hf]dsf] ;ª\Vof l8KnfO8 (2n) x'g'sf] sf/0f n]Vg'xf];\g'xf]; .  

#= pv'nfO{ 6'j|mf 6'j|mf sf6]/ /f]lkG5 < of] s'g k|sf/sf] k|hgg xf] < pv'df of] k|lj|mof 

ckgfpg'sf tLgcf]6f sf/0fx¿ lbg'xf]; . 

$= d}y'lgs k|hgg / cd}y'lgs k|hggsf] aLrdf b'O{{cf]6f km/sx¿ n]Vg'xf];\g'xf]; . d}y'lgs 

k|hggsf] b'O{{cf]6f dxTTjx¿ n]Vg'xf];\g'xf]; . jfx\o uef{wfg x'g] Pp6f hGt'sf] gfd 

n]Vg'xf];\g'xf]; . 

%= Pp6f la?jfsf] kftdf 6';fx¿ lg:Sof] / tL 6';fx¿af6 gofF la?jf ljsf; eof] . o;/L 

k|hgg x'g] Pp6f la?jfsf] gfd n]Vg'xf];\g'xf]; . o; k|hgg lj|mof cd}y'lgs xf] eg]/ k'li6 

ug'{xf]; . o; k|sf/sf] k|hggn] ls;fgnfO{ x'g] Pp6f nfe n]Vg'xf];\g'xf]; . 

 



212 lj1fg 

%= k[i7kf]if0f  

-!_ -s_ cd}y'lgs k|hgg x'Fbf Pp6f dfq hLj eP k'Ug] x'Fbf d}y'lgs k|hggdf h:tf] ljp 

pTkfbg -plrt jftfj/0f tof/_ eO/xg' gkg]{ x'Fbf ;/n / l56f] x'G5 .  

-v_ k}t[s u'0f oyfjt /xg] x'Fbf ;Gtltx¿df Ps¿ktf cfpF5 . To;}n] o;af6 /fd|f 

u'0fx¿ ePsf hLjx¿sf] pTkfbg a9fpg ;lsG5 .  

 df5f – aflx/L uef{wfg ufO{ – leqL uef{wfg 

 d}y'lgs k|hgg gx'Fbf ldcf]l;; sf]if ljefhg x'Fb}g / kl/j[lQ gx'g] x'Fbf w]/} k|sf/sf 

hLj hGt' x'g] lyPg .  

-@_ k[i7kf]if0f g+= ! k9\g'xf];\ .  

 hfOuf]6 aGbf efn] Uofd]6 (Sperm) / kf]yL Uofd]6sf] (Ovum) ;+of]hg x'G5 . To;}n] 

hfOuf]6df l8KnfO8 Stf]df]hf]d x'G5 .  

-#_ pv'nfO{ 6'j|mf kf/]/ /f]Kg' e]lh6]l6e k|f]kfu]zg xf] . o;/L /f]Kg'sf] sf/0f– 

� pv'sf] aLp gaGg] x'Fbf 

� /fd|f] hftsf] pv'sf] ;ª\Vof a9fpg 

� l56f] / ;lhnf] x'g] x'Fbf 

-$_ kf7\of+zdf k9\g'xf]nf .  

 afx\o uef{wfg x'g] hGt' Eofu'tf xf] .  

-%_ kftaf6 k|hgg x'g] – a|fof]kmfOnd 

 km"naf6 geO{ kftaf6 gofF la?jf aGg] x'Fbf of] cd}y'lgs k|hgg xf] .  

^=  ;f/f+z  

!= x/]s hfltsf hLjn] cfˆgf] hftLo cl:tTTj -j+z_ sfod ug{ k|hgg cfjZos 5 . 

@= uef{wfg k|lj|mofljgf x'g] k|hggnfO{ cd}y'lgs k|hgg elgG5 . uef{wfgaf6 ag]sf 

hfOuf]6af6 ;Gtfg aGg] lj|mofnfO{ d}y'lgs k|hgg lj|mof elgG5 . 

#= cd}y'lgs k|hggdf dfps} j+zf0f' l/KnLs]zg eO{ ;Gtfgdf ;g]{ ePsfn] dfps} h:tf] u'0f 

ePsf] ;Gtfg hlGdG5 . d}y'lgs k|hggdf Stl;ª cf]e/ eO{ Uofd]6 aG5 . pSt Stl;ª 

cf]e/df cfdf / afa'sf k'vf{x¿af6 k|fKt j+zf0f' ;f6km]/ x'G5 . To;}n] d}y'lgs k|lj|mofaf6 

hlGdg]df leGgtf cfpF5 . 

$= Ps sf]ifLo hLj b'O{{cf]6fdf 6'j|mf eO{ k|To]s 6'j|mfaf6 gofF hLj aGg] k|lj|mofnfO{ afOg/L 

lkm;g elgG5 . 

%= Ps sf]ifLo hLj w]/} 6'j|mfx¿df ljefhg eO{ k|To]saf6 gofF hLj aGg] k|lj|mofnfO{ dlN6kn 

lkm;g elgG5 . 
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^= loi6df al8ªaf6 k|hgg x'G5 . 

&= lkF8fn'df cd}y'lgs k|hgg x'G5 . 

*= efn] / kf]yL b'j} k|hgg cª\u Pp6} z/L/df ePsf] hLjnfO{ xdf{k|mf]8fO6 elgG5 . 

(= z/L/ aflx/ uef{wfg x'g] k|lj|mofnfO{ aflx/L uef{wfg / z/L/leq uef{wfg x'g] k|lj|mofnfO{ 

leqL uef{wfg elgG5 . 
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PsfO 18 -v_ 

lj?jfdf x'g] s[lqd k|hgg 

(Artificial vegetative propogation in plants) 

!= kl/ro  

lj?jfsf] k|hgg\ cª\u km'n afx]s c? e]lh6]l6d cª\ux¿ h:t} h/f, sf08 / kftaf6 k|hgg\ 

u/fpg] ljljwnfO{ e]lh6]l6e k|f]k]u];g elgG5 . /fd|f] aLp pTkfbg gx'g] lj?jfx¿df o;  

k|sf/sf] k|hgg\ u/fOG5 . ;fy} pGgt hftsf] pTkfbg ug{ / pTkfbsTj a9fpgsf] nflu Pp6f 

pGgt hftsf] lj?jfaf6 w]/} To:t} lj?jfx¿ pTkfbg ug{] ljlwnfO{ s[lqd k|hgg\ elgG5 . 

t/sf/L v]tL, kmnkm'n v]tLdf o;sf] k|of]u u/L pTkfbsTj a9fpg ;lsG5 . o; kf7df xfdL 

ljleGg lsl;dsf] lj?jfdf x'g] s[lqd k|hggsf] af/]df rrf{ ug]{5f} . 

@= p2]Zo 

o; PsfOsf] cWoogkl5 tkfO{F lgDg sfo{x¿ ug{ ;Ifd x'g'x'g]5 M 

-s_ la?jfdf x'g] s[lqd k|hgg lj|mofsf] JofVof ug{ .  

-v_ lj?jfdf x'g] s[lqd k|hgg\ dWo] xfd|f] b]z g]kfndf s'g a9L pkof]uL x'G5 elg  atfpg .  

#= ljifoj:t' 

#=! n]ol/ª (Layering) : 

dfp lj?jfsf] s'g} tNnf] xfFufnfO{ aª\UofP/ df6f]df uf8L #–$ dlxgf kl5 To;df h/fsf] ljsf; 

eO;s]kl5 dfp lj?jfaf6 5'6\ofO{ u/fpg] s[lqd k|hgg\nfO{ n]ol/ª elgG5 . n]ol/ª ljleGg 

ljlwaf6 ug{ ;lsG5 . tL dWo] s]xL lgDg k|sf/sf 5g\ .  

-s_ ;fwf/0f n]ol/ª (Simple layering) : 

dfp lj?jfsf] s'g} Ps jif{eGbf k"/fgf tNnf 

xfFufx¿nfO{ 6'Kkf]eGbf sl/a 20cm k/sf] efunfO{ 

g'jfP/ (bending) df6fdf ufl8 ul/g] n]ol/ªnfO{ 

;fwf/0f n]ol/ª elgG5 . o;/L g'jfP/ df6f]df 5f]Psf] 

efuaf6 @–# dlxgfkl5 h/fsf] ljsf; x'G5 . jiff{ofdsf] 

cGTodf o;nfO{ dfp lj?jfaf6 5'6\ofO{ g;{/L Aof8df 

;fl/G5 . o; k|sf/sf] ljlw sfutL, lga'jfsf] nflu 

k|of]u ul/G5 .  

-v_ sDkfp08 n]ol/ª (Compound layering ): 

o; k|sf/sf] n]ol/ªdf dfp lj?jfsf] hldg glhs}sf] xfFufnfO{ 6'Kkf] efu dfly kg{] u/L k'/} 

xfFufnfO{ hldgd'gL k'l/lb+bf xfFufsf] k|To]s cfFVnfaf6 gofF lj?jf pld|G5 . :ofp, gf:kftL, cf]v/ 

lrq 18 -v_ 1 
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h:tf lj?jfx¿df o; ljlwaf6 k|hgg\ u/fOG5 . 

 

 

 

 

 

 

-u_ l6k n]ol/ª (Tip layering) : 

o; k|sf/sf] n]ol/ªdf dfp lj?jfsf] xfFufsf] 

6'Kkf]nfO{ hldgdf uf8L gofF lj?jf pdfb{5 . o; 

ljlwdf lj?jfsf] 6'Kkf]nfO{ 5-8 cm df6f]df 

ufl8G5 . h;af6 3-4 dlxgfdf h/f knfPkl5 dfp 

af]6af6 5'6\ofOG5 . ANofsa]/L, /;a]/L h:tf 

lj?jfx¿df o; ljlwaf6 k|hgg\ u/fOG5 . 

-3_ dfpG8 jf :6'n n]ol/ª (Mound or stool layering) : 

o; k|sf/sf] n]ol/ªdf, n]ol/ªsf] nflu 5flgPsf] dfp 

lj?jfnfO{ hldgaf6 5-10 cm nDafO dfq afFsL x'g] u/L 

6'Kkf] sf6]/ /flvG5 . a;Gt Ct'sf] cfudg;Fu} afFsL /x]sf] 

8fF7af6 y'k|} d'gfx¿ knfpg yfN5, d'gfx¿ 8-15 cm 

nfdf] ePkl5 df6f] jf sf7sf] w'nf]sf] ld>0fsf] 20-25cm 

cUnf] agfO{ k'l/lbg'k5{ . 3-4 dlxgfkl5 k|To]s d'gfaf6 

h/f knfpF5 . sl/a Ps aif{kl5 pSt lj?jfx¿ dfp 

lj?jfaf6 5'6\ofpg ;lsG5 . o; ljlwaf6 :ofp, 

cfn'jv8f, gf:kftL, cfFk, cDafdf s[lqd k|hgg\ ul/G5 . 

-ª_ Po/ n]ol/ª (Air layering) : 

o; lsl;dsf] n]ol/ªdf xfFufnfO{ df6f]d'gL ufl8b}g 

o;nfO{ xfjfd} df6f] / o;df ePsf kf]if0fx¿ kfpg] u/L 

Joj:yf ldnfOPsf] x'G5 . To;}n] o;nfO{ Po/ -xfjf_ 

n]ol/ª elgPsf] xf] . o; ljlwsf] nflu b'O{{ aif{ eO;s]sf] 

xfFufdf kftx¿ x6fO sl/a 2-3cm nDafO ;Dddf 
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af]Stf tyf 8fF7df ePsf /]vfx¿ klg /fd|/L x6fOG5 . o; efudf clS;hg lbP/ jf IBA 

xdf{]gsf] n]k nufP/ leh]sf] df6f] / ‰ofp ldnfP/ Knfli6ssf] xfjf kfgL gk:g] u/L afFwL 

/fVg'k5{ . 8fF7df ePsf] /]vf /fd|/L sf6\gfn] kftdf tof/ ePsf] vfgf h/f aGgsf] nflu k|of]u 

x'G5 . o;/L ;a} s'/f /fd|/L Joj:yf ePkl5 sl/a 4-8 cm xKtfdf h/f lg:sG5 . h/f knfPsf] 

sl/a Ps dlxgfkl5 o;nfO{ dfp lj?jfaf6 5'6\ofO{ g;{/L Aof8df ;fg{ ;lsG5 .  

tkfO{“n] slt a'‰g'eof] < 
!= e]lh6]l6e k|f]k]u];g eg]sf] s] xf] < 

@= l6k n]ol/ª eg]sf] s] xf] < 
 
#=@ u|flf6ª (Grafting) : 

b'O{{ leGgfleGg} lj?jfx¿s]f 8fF7x¿ cfk;df ufF;]/ gofF lj?jf pTkfbg ug{] s[lqd k|hggnfO{ 

u|flˆ6ª elgG5 . o;sf] nflu b'O{{cf]6f p:t} p:t} cyjf glhssf] ;DaGw /x]sf lj?jfx¿ ljz]if 

u/L Pssf] pGgt lsl;dsf] h/f / csf{]sf] pGgt lsl;dsf] sf08 ePsf] lj?jf 5gf}6 ug{'kb{5 . 

h/f /fd|f] ePsf] lj?jfsf] efunfO{ tnlt/ /flvG5 eg] sf08 /fd|f] ePsf] lj?jfsf] efunfO{ 

dflylt/ /flvG5 . o:tf] dflyNnf efunfO{ ;fog ((Sceion) / tNnf] efunfO{ :6s (Stock) 

elgG5 . ;fog / :6snfO{ hf]8\bf SoflDjog tx (Combian layer) 7\ofSs} ldn]sf] x'g'k5{ . 

u|flˆ6ª ljleGg lsl;daf6 ug{ ;lsG5 s]xL ljlwx¿ tn j0f{g ul/Psf] 5 .  

-s_ lx\jk u|flf6ª (Whip grafting) : 

lx\jk u|flˆ6ª ljlw Ps ;lhnf] u|flˆ6ª ljlw xf] h;df 

sl/a 3.5cm nfdf] ;fog / :6snfO{ 58\s] u/L sfl6G5 

/ b'j}nfO{ cfk;df ufF;]/ xfjf gl5g{] u/L Knfl:6sn] 

5f]k]/ afFlwG5 . ;fog / :6s /fd|/L hf]8]kl5 Knfli6s 

x6fOG5 . ;fwf/0ftyf @–# dlxgfdf b'j} /fd|/L 

hf]l8;s]sf] x'G5 . vf;u/L kmnkm"nsf] af]6df o; 

k|sf/sf] ljlw k|of]u ul/G5 . 

-v_ lha|] u|flf6ª (Whip grafting) : 

o; k|sf/sf] u|flˆ6ªsf] nflu ;fog / :6snfO{ sl/a 3-5 cm 

nfdf] x'g] u/L 58\s] u/L sfl6G5 . b'j} sf08df sl/a 2cm 

ulx/f] lr/]/ lha|f] h:tf] agfOG5 . / 7\ofSs} ldNg] u/L Ps 

csf{df 3';fO{ xfjf gk:g] u/L Knfl:6sn] afFWg'k5{ . sl/a 2-3 

dlxgfdf b'j} /fd|/L hf]l8;s]kl5 Knfl:6snfO{ x6fpg'k5{ . 

ljz]if u/L n]sfnL kmnkm"nx¿sf] nflu o; ljlwsf] k|of]u 

ul/G5 . 

lrq 18 -v_ 6 

lrq 18 -v_ 7 
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-u_ Sn]f6 u|flf6ª (Cleft grafting) : 

o; k|sf/sf] u|flˆ6ªsf] nflu :6snfO{ ;Dd kf/]/ 

sfl6G5 / ljrdf 5-8 cm ulx/f] x'g]u/L lrl/G5 . 

;fognfO{ l5gf cfsf/df sf6L lrl/Psf] :6sdf 

3';fOG5 . Knfli6s jf d}gn] xfjf gk:g] u/L 5f]k]kl5 

sl/a 2-3 dlxgfdf b'j} /fd|/L hf]l8;s]sf] x'G5 . 

#=# l6:o' sNr/ (Tissue culture) : 

lj?jfs]f sf]if, tGt' jf cª\ux¿nfO{ s[lqd dfWoddf /fvL To;af6 y'k|} a]gf{x¿ pTkfbg ug{] 

k|lj|mofnfO{ l6:o' sNr/ elgG5 . o; ljlwaf6 tof/ u/LPsf j]gf{x¿ jf ;Gtltx¿ ;a} Ps} 

lsl;dsf x'G5g\ .  

-s_ l6:o' sNr/ ug{] ljlw (Method of tissue culture) : 

l6:o' sNr/ ug{ k|of]uzfnfdf jg:klt xdf{]g / gfO6«f]hg o'St s[lqd dfWod tof/ ul/G5. ;f] 

dfWod lgd{nLs[t x'g'k5{ . o;/L tof/ kfl/Psf] dfWoddf lj?jfsf] tGt' jf sf]ifsf efux¿nfO{ 

j[l4 u/fOG5 . jg:Klt xdf]{gx¿ h:t} clShg (auxin) n] h/fsf] j[l4 ub{5 eg] ;fO6f]sfOg]gn] 

sf08sf] ljsf; ug{ d2t ub{5 To;}n] l6:o' sNr/ ug{ tof/ ul/Psf] dWoddf clShg / 

;fO6f]sfOg]gnfO{ ;Gt'lnt ¿kdf ldnfP/ /flvPsf] …sfn;Ú /flvPsf] x'G5 . o;/L ;a} cj:yf 

ldnfP/ /fv]kl5 lj?jfsf] sf]if tyf tGt'af6 h/f / sf08sf] ljsf; x'G5 . o;/L ljsf; ePsf 

;–;fgf lj?jfx¿nfO{ xl/t u[xdf nflu cem j[l4 / ljsf; u/fOG5 .  

-v_ l6:o' sNr/sf] dxTTj M 

-!_ tf]lsPsf] u'0f ePsf lj?jfx¿ 5f]6f] ;dodf w]/} ;ª\Vofdf pTkfbg ug{ ;lsG5 .  

-@_ 5f]6f] ;dod} jo:s jg:klt pTkfbg ug{ ;lsG5 .  

-#_ jLp pTkfbg /fd|f] ePsf] lj?jfsf] klg w]/} a]gf{x¿ pTkfbg ug{ ;lsG5 .  

-$_ :j:Yo / pRr u'0f:t/sf jg:kltx¿ pTkfbg ug{ ;lsG5 .  

-u_ l6:o' sNr/sf pkof]lutfx¿ M 

-!_ Pp6} u'0f ePsf jg:kltx¿sf] cf}Bf]lus pTkfbg ug{ . 

-@_ nf]k x'g] cj:yfsf lj?jfx¿sf] ;+/If0f ug{ . 

-#_ lgd{nLs/0f ePsf l7dfxf hfltsf] lj?jfx¿sf] ;ª\Vof j[l4 ug{ .  

tkfO{“n] slt a'‰g'eof] < 
#= u|flˆ6ª eg]sf] s] xf] < 

$= l6:o' sNr/ eg]sf] s] xf] < 

%= l6:o' sNr/sf] d'Vo kmfObf s] xf] < 

lrq 18 -v_ 8 
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$= cEof; 

-!_ lj?jfdf s[lqd k|hgg lsg u/fOG5 < 

-@_ n]ol/ª eg]sf] s] xf] < of] slt k|sf/af6 ug{ ;lsG5 < n]Vg'xf];\g'xf]; .  

-#_ u|flˆ6ª eg]sf] s] xf] < of] slt k|sf/af6 ug{ ;lsG5 < n]Vg'xf];\g'xf]; . 

-$_ n]ol/ª / u|flˆ6ª aLr km/s 5'6\ofpg'xf];\ . 

-%_ ;fog / :6s eg]sf] s] xf] < logLx¿sf] 5gf}6 s;/L ul/G5 < 

-&_ l6:o' sNr/ eg]sf] s] xf] < o;sf] b'O{{ cf]6f dxTTjx¿ n]Vg'xf];\g'xf]; . 

-&_ l6:o' sNr/sf] b'O{{cf]6f pkof]lutfx¿ n]Vg'xf];\g'xf]; . 

%= k[i7kf]if0f 

-!_  /fd|f] aLp pTkfbg gx'g] lj?jfs]f ;ª\Vof a9fpg, pGgt hftsf] lj?jfx¿sf] pTkfbg ug{, 

Joj;foLs ¿kdf t/sf/L v]tL, kmnkm"n v]tL cflb ug{ lj?jfdf s[lqd k|hgg\ u/fOG5 . 

-@_ dfp lj?jfs]f tNnf] xfFufnfO{ aªUofP/ df6f]df ufl8, ToxfFFaf6 h/f ljsf; u/L u/fOg] 

s[lqd k|hggnfO{ n]ol/ª elgG5 . of] lgDg lsl;daf6 ug{ ;lsG5 .  

-s_ ;fwf/0f n]ol/ª -v_ sDkfp08 n]ol/ª 

-u_ l6k n]ol/ª -3_ dfpG6 jf :6'n n]ol/ª -ª_ Po/ n]ol/ª 

-#_ b'O{{ leGgfleGg} lj?jfx¿sf] 8fF7x¿ cfk;df ufF;]/ gofF lj?jf pTkfbg ug{] s[lqd 

k|hggnfO{ u|flˆ6ª elgG5 . of] lgDg lsl;daf6 ug{ ;lsG5 .  

 h:t} M -s_ lx\jk u|flˆ6ª -v_ lhj|] u|flˆ6ª -u_ Sn]ˆ6 u|flˆ6ª 

-$_ n]ol/ª / u|flˆ6ª aLr km/s M 

n]ol/ª u|flf6ª 

!= dfp lj?jfsf] tNnf] xfFuf jª\UofP/ 

df6f]df uf8L, ToxfFaf6 h/f ljsf; 

u/L u/fOg] s[lqd k|hggnfO{ n]ol/ª 

elgG5  

!= b'O{{ leGgfleGg} lj?jfx¿sf] 8fF7x¿ 

cfk;df ufF;]/ gofF lj?jf pTkfbg 

ug{] s[lqd k|hggnfO{ u|flˆ6ª 

elgG5 .  

@= ;Gtlt lj?jfx¿df dfp lj?jfsf] 

h:t} x'ax' u'0fx¿ x'G5 .  

@= ;Gtlt lj?jf dfp lj?jfx¿ eGbf 

leGg u'0fx¿ x'G5g\ .  

#= Pp6} dfp lj?jf eP k'U5 .  #= b'O{{cf]6f dfp lj?jfx¿sf] 

cfjZostf kb{5 .  

$= p:t} u'0f ePsf lj?jfx¿sf] 5f]6f] 

;dodf w]/} ;ª\Vof j[l4 ug{ of] ljlws]f 

k|of]u ul/G5 .  

$= pGgt hftsf] l7dfxf lj?jfx¿sf] 

pTkfbg ug{ o; ljlwsf] k|of]u 

ul/G5 .  
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%= u|flˆ6ª ljlwaf6 lj?jfsf] s[lqd k|hgg\ ubf{ k|of]u ul/g] b'O{{ lj?jfsf efux¿dWo] 

dflyNnf] efudf /flvg] lj?jfsf] 8fF7nfO{ ;fog / tNnf] efudf /flvg] lj?jfsf] 8fF7nfO{ 

:6s elgG5 .ljz]if u/L sf08 /fd|f] ePsf] lj?jfnfO{ ;fog / h/f /fd|f] ePsf] lj?jfnfO{ 

:6s agfpg 5gf}6 ul/G5 .  

^= lj?jfsf] sf]if, tGt' jf cª\ux¿nfO{ s[lqd dfWoddf /fvL To;af6 y'k|} j]gf{x¿ pTkfbg 

ug{] k|lj|mofnfO{ l6:o' sNr/ elgG5 . o; ljlwsf] dxTTj lgDg 5g\  

-s_ tf]lsPsf] u'0f ePsf lj?jfx¿ 5f]6f] ;dodf w]/} ;ª\Vofdf pTkfbg ug{ ;lsG5 . 

-v_ 5f]6f] ;dod} jo:s jg:klt pTkfbg ug{ ;lsG5 .  

&= l6:o' sNr/ ljlw lgs} pkof]uL s[lqd k|hggsf] ljlw xf] . o;nfO{ lgDg sfo{sf] nflu 

k|of]u ul/G5 .  

-s_ nf]k x'g] cj:yfdf /x]sf lj?jfx¿?sf] ;+/If0f ug{ . 

-v_ lgd{nLs/0f ePsf l7dfxf hfltsf] lj?jfx¿sf] ;ª\Vof j[l4 ug{ . 

^= ;f/f+zM 

!= lj?jfsf] k|hgg\ cª\u km"n afx]s c? e]lh6]l6d cª\ux¿ h:t} h/f, sf08 / kftaf6 

k|hgg\ u/fpg] ljljwnfO{ e]lh6]l6e k|f]k]u];g elgG5 

@= lj?jfsf] 6'Kkf]nfO{ df6f]df uf8]/ k|hgg\ u/fpg] ljlwnfO{ l6k n]ol/ª elgG5 . 

#= b'O{{ leGgfleGg} lj?jfx¿s]f 8fF7x¿ cfk;df ufF;]/ gofF lj?jf pTkfbg ug{] s[lqd 

k|hggnfO{ u|flˆ6ª elgG5 . 

$= lj?jfs]f sf]if, tGt' jf cª\ux¿nfO{ s[lqd dfWoddf /fvL To;af6 y'k|} a]gf{x¿ pTkfbg 

ug{] k|lj|mofnfO{ l6:o' sNr/ elgG5 . 

%= 5f]6f] ;dodf pGgt u'0f ePsf w]/} lj?jfx¿ pTkfbg ug{ ;lsG5 . 
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kf7 M !( 

a+zf0f'j|md (Heredity)  
!= kl/ro 

xfdLn] /fd|/L cjnf]sg ug]{ xf] eg] 5f]/f5f]/Lx¿sf] zf/Ll/s agf]6 cfdf a'jf;Fu ldNbf]h'Nbf] 

x'G5 . vf;u/L cg'xf/df To:tf] ;dfgtf kfOG5 . To:t} bfh'efO / lbbLalxgLaLr klg s]xL 

;dfgtf kfOG5 . s;}sf] cg'xf/ xh'/a'jf jf xh'/cfdf;Fu klg ldNg ;S5 . o;/L s]xL zf/Ll/s 

agf]6 k'vf{;Fu ldNbf 5g\ t w]/} s'/fdf leGgtf klg kfOG5 . ljleGg JolStx¿sf] hfthflt klg 

s]xL xb;Dd cg'xf/ x]/]/ 5'6\ofpg ;lsG5 . oL ;dfgtfx¿sf] k|d'v sf/0f k'vf{sf s]xL u'0fx¿ 

;Gtfgdf ;g]{ ePsf]n] x''g' kb{5 .  

o; PsfOdf j+zf0f'ut u'0f / To;sf] k|;f/0f ;fy} k|f0fL ljsf; af/]df 5nkmn ul/g] 5 .  

@= p2]Zo 

o; PsfOsf] cWoogkl5 tkfO{FFn] lgDgnLlvt sfo{ ug{ ;Ifd x'g'x'g]5 – 

-s_ j+zf0f'ut u'0fsf] pbfx/0f;lxt kl/ro lbg . 

-v_ k|an / n'Kt u'0fx¿ af/] atfpg . 

-u_ j+zf0f'\ut u'0fx¿ ;g]{ k|lj|mof d]G8nsf] k|of]usf] cfwf/df atfpg . 

-3_ d]08nsf ljleGg lgodx¿ atfpg / JofVof ug{ . 

-ª_ d]G8nsf lgoddf cfwfl/t rf6{x¿ agfpg . 

-r_ l8=Pg=P= / cf/=Pg=P= sf] kl/ro lbg . 

#= cfwf/e"t ljifoj:t'  

k/fu;]rg M km"nsf] PGy/af6 k/fus0f ufOgf]l;odsf] l:6Udf;Dd k'Ug] lj|mofnfO{ k/fu;]rg 

elgG5 . la?jfdf d}y'lgs k|hgg lj|mofsf] klxnf] r/0f k/fu;]rg xf] . k/fu;]rg b'O{{ k|sf/sf 

5g\ – -!_ :jk/fu;]rg -@_ k/k/fu;]rg 

s'g} km"nsf] k/fu ToxL km"nsf] jf ;f]xL la?jfsf] cGo km""ndf ;]rg x'g] lj|mofnfO{ :jk/fu;]rg 

lj|mof elgG5 . Pp6f la?jfsf] k/fu ToxL hftsf] cGo la?jfsf] km"ndf ;]rg x'g] lj|mofnfO{ k/–

k/fu;]rg elgG5 . 

uef{wfg M efn] Uofd]6 / kf]yL Uofd]6sf] Go'lSno; ;+of]hg x'g] lj|mofnfO{ uef{wfg elgG5 . 

la?jfdf k/fu;]rg lj|mofkl5 uef{wfg lj|mof x'G5 .  

$= d'Vo ljifoj:t'  

$=! j+zh 

� j+zh M k'vf{sf u'0fx¿ ;Gtfgdf ;g]{ k|lj|mofnfO{ j+zh elgG5 . 
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� j+zf0f'ut u'0f M k'vf{ jf cfdf a'jfaf6 ;Gtfgdf ;g]{ u'0fnfO{ j+zf0f'ut u'0f elgG5 . 

zf/Ll/s agf]6, ¿k /ª\u cflb j+zf0f'ut u'0fx¿ x'g\ .  

� hGdf]Q/ u'0f M dflg;n] hlGd;s]kl5 k|fKt ug]{ u'0fnfO{ hGdf]Q/ u'0f elgG5 . ;Lk / 

1fg;DaGwL u'0fx¿ o;cGtu{t kb{5 .  

� j}slNks -ljk/Lt_ u'0f M s'g} b'O{{ y/L u'0fx¿dWo] / Ps hLjdf Ps y/L u'0f dfq 

b]vfkb{5 eg] tL u'0fx¿sf] hf]8LnfO{ j}slNks -ljk/Lt_ u'0f elgG5 . h:tf] s]/fpsf] 

la?jf s'g} cUnf] / s'g} xf]rf] x'G5 . To;}n] cUnf] / xf]rf] la?jf Ps csf{sf] j}slNks u'0f 

x'g\ .  

d]G8nn] k|of]u ug{sf nflu s]/fpsf] lgDgcg';f/ s]xL hf]8L j}slNks u'0fx¿sf] 5gf}6 u/]sf 

lyP . 

-s_ kx]+nf] / xl/of] s]/fpm, 

-v_ /ftf] km"n k'mNg] / ;]tf] km"n k'mNg] s]/fpsf] la?jf, 

-u_  k'i6 / v'lDrPsf] s]/fpsf] aLp, 

-3_ cUnf] / xf]rf] af]6, 

-ª_ 5]pdf km"n k'mNg] / 6'Kkf]df km"n k'mNg] .  

d]08nsf] k|of]u M d]G8nn] cfˆgf] k|of]usf lglDt ljz'4 u'0f ePsf s]/fp 5gf]6 u/L cnu cnu 

7fpFFdf /f]k] . h:t} /ftf] km"n k'mNg] s]/fp Ps 7fpFFdf / ;]tf] km"n k'mNg] csf]{ 7fpFFdf /f]k] . tL 

la?jfx¿aLr s[lqd tl/sfn] k/k/fu;]rg lj|mof u/fP/ s]/fp pTkfbg u/] . tL s]/fpaf6 pd|]sf] 

la?jfdf Psy/L u'0f dfq b]vf k/] . h:tf] /ftf] / ;]tf] k'mNg] s]/fpsf] k/k/fu;]rgaf6 

lgsflnPsf] klxnf] j+zdf ;a}df /ftf] km"n km"n]sf] kfOof] . klxnf] j+zsf] Pp6f klg la?jfdf ;]tf] 

km"n km'n]g . To:t} cUnf] / xf]rf] af]6 ePsf] la?jfaLr k/k/fu;]rg u/fpFbf To;sf] klxnf] j+z 

;a} cUnf eP xf]rf] u'0f b]vf k/]g . cGo k|sf/sf j}slNks u'0fsf hf]8LaLr k/k/fu;]rg 

u/fpFbf klg klxnf] j+zdf Psy/L u'0f dfq b]vf k/] .  

klxnf] j+zsf s]/fpaf6 :jk/fu;]rg u/fO{ bf];|f] j+zsf s]/fp pTkfbg u/] . o;/L ag]sf] bf];|f] 

j+zsf la?jfdf eg] b'j} y/L u'0fx¿ b]vfk/] . tL b'O{{ y/L u'0fx¿dWo] $ efusf] ! efu -@% 

k|ltzt_ klxnf] k':tfdf gb]lvPsf u'0f b]vfk/] . afFsL # efu -&% k|ltzt_ la?jfdf klxnf] j+zdf 

b]vf k/]s} u'0f b]vf k/] . pbfx/0fsf nflu /ftf] km"n / ;]tf] km"n k'mNg] s]/fpsf] la?jfdf k|of]u 

ubf{ bf];|f] k':tfdf &% k|ltzt /ftf] km"n / @% k|ltzt ;]tf] km"n k'mNg] la?jf pTkfbg eof] . 

d]08nn] u/]sf] k|of]u / To;sf] glthfnfO{ lgDgcg';f/ rf6{df b]vfpg ;lsG5 .  
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dfp lj?jf → /ftf] km'Ng] -z'4_ × ;]tf] km'Ng] -z'4_ 
 (RR)   (rr) 

 
 klnf] j+z→ /ftf] km'Ng] -l7_ × /ftf] km'Ng] -l7_ 
  �Rr�  �Rr� 
 
 bf];|f] j+z→ /ftf] km'Ng] -z'4_ /ftf] km'Ng] -l7_ /ftf] km'Ng] -l7_ ;]tf] km'Ng] -z'4_ 
 �RR� �Rr� �Rr� �rr� 
k|an u'0f M  ljk/Lt u'0f ePsf t/ Pp6} hfltsf hLjx¿aLr k/k|hgg ubf{ klxnf] j+zdf b]vf 

kg]{ u'0fnfO{ k|an u'0f elgG5 . h:t} /ftf] km"n k'mNg] / ;]tf] km"n k'mNg] s]/fpsf la?jfaLr 

k/;]rg ubf{ klxnf] j+z ;a}df /ftf] km"n k'mN5 . To;}n] /ftf] km"n k'mNg] u'0f k|an xf] .  

n'Kt u'0f M d]08nn] h:tf] k|of]u ubf{ klxnf] j+zdf b]vf gkg]{ / bf];|f] j+zdf dfq b]vf kg]{ 

u'0fnfO{ n'Kt u'0f elgG5 . klxnf] j+zsf ;a} la?jfdf /ftf] km"n km'Nb5 . t/ ;]tf] km"n bf];|f] 

k':tfdf dfq b]vf kb{5, To;}n] ;]tf] km"n k'mNg] u'0f n'Kt u'0f xf] .  

ljz'4 hLj M Ps} yl/sf j+zf0f' -k|an jf n'Kt_ sf] hf]8L ePsf] hLjnfO{ ljz'4 hLj elgG5 .  

l7dfxf hLj M k|an / n'Kt j+zf0f'sf] hf]8L af]s]sf] hLjnfO{ l7dfxf elgG5 . h:tf] d]08nsf] 

k|of]udf klxnf] j+zsf ;a} ;Gtfg l7dfxf x'g\ . pbfx/0fsf nflu /ftf] l7dfxfdf /ftf] j+zf0f' (R) 

/ ;]tf] j+zf0f' (r) sf] hf]8L (Rr) x'G5 . 

lkmgf]6fOk M s'g} hLjdf aflx/ b]vf kg]{ u'0fnfO{ lkmgf]6fOk elgG5 . h:t} /ftf] km"n k'mNg], cUnf] 

af]6 cflb . ljz'4 /ftf] / l7dfxf /ftf]sf] lkmgf]6fOk Pp6} x'G5 .  

lhgf]6fOk M s'g} hLjdf /x]sf j+zf0f'sf] hf]8LnfO{ lhgf]6fOk elgG5 . cUnf] af]6 ePsf s]/fpsf] 

la?jfsf] lhgf]6fOk TT jf Tt x'g ;S5 t/ xf]rf] af]6 ePsf la?jfsf] lhgf]6fOk tt x'G5 .  

d]08nsf] k|of]usf] rf6{sf s]xL yk gd'gf M cUnf] / xf]rf] s]/fpsf] la?jfaLr k/k/fu;]rg ubf{ 

klxnf] / bf];|f] j+zsf ;Gtfgx¿ lgDg rf6{ cg';f/ 5g\ . ;f] rf6{df lhgf]6fOk / lkmgf]6fOk klg 

b]vfOPsf] 5 . 

lkmgf]6fOk → cUnf] la?jf × xf]rf] la?jf → k'vf{ 

lhgf]6fOk → (TT)  (tt) 

lkmgf]6fOk → cUnf] la?jf -l7dfxf_ × cUnf] la?jf -l7dfxf_ — j+z ! 

lhgf]6fOk → �Tt�  �Tt� �tt� 
 
 
lhgf]6fOk → cUnf] la?jf cUnf] la?jf -l7_ cUnf] la?jf -l7_ xf]rf] la?jf — j+z @ 

lhgf]6fOk → �TT� �Tt� �Tt� �tt� 
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kl/0ffd M bf];|f] k':tfdf cUnf] / xf]rf]sf] lkmgf]6fOlks cg'kft = #M! 

bf];|f] k':tfdf z'4 cUnf], l7dfxf cUnf] / z'4 xf]rf] lj?jfsf] lhgf]6fOlks cg'kft = !M@M! 

d]08nsf lgodx¿ M d]08nn] cfˆgf] k|of]usf] glthfsf cfwf/df j+zf0f'ut u'0f k|;f/0f ;DaGwdf 

tLgcf]6f lgodx¿ k|ltkfbg u/] . tL lgodx¿ o;k|sf/ 5g\ M 

klxnf] lgod M k|antfsf] lgod 

j}slNks u'0f ePsf Pp6} hfltsf hLjx¿df k/uef{wfg -St;_ u/fpFbf klxnf] j+zdf k|an u'0f 

dfq b]vf kb{5 . n'Kt u'0f k|s6 x'g ;Sb}g . o;}nfO{ k|antfsf] lgod elgG5 . pbfx/0fsf nflu 

/ftf]km"n / ;]tf]km"n k'mNg] s]/fpsf] la?jfx¿df St; u/fpFbf klxnf] j+z ;a}df /ftf] km"n k'mN5 . 

lsg ls /ftf] k|an u'0f xf] . ;]tf] n'Kt u'0f ePsf]n] klxnf] j+zdf b]vf kb}{g a? blaP/ /xG5 .  

bf];|f] lgod M Uofd]6x¿ -;Gtfgx¿_ sf] z'4tfsf] lgod 

l7dfxf hLjdf hf]8fdf /x]sf b'O{{ vfn] j+zf0f'x¿ -k|an / n'Kt_ Ps csf{;Fu ldl;Fb}gg\ / 5'§} g} 

/x]sf x'G5g\ . Uofd]6 aGbf tL j+zf0f' cfk;df 5'l§P/ cnu cnu Uofd]6df hfG5g\ . To;}n] 

k|To]s Uofd]6 ;w}F| z'4 g} x'G5g\ . Uofd]6n] k|an jf n'Kt b'O{{dWo] Ps y/L j+zf0f' af]s]sf] x'G5 . 

o;}nfO{ Uofd]6x¿sf] z'4tfsf] lgod elgG5 .  

pbfx/0fsf nflu /ftf] l7dfxf s]/fpsf] la?jfdf pTkfbg x'g] Uofd]6x¿dWo] cfwf ;ª\Vofdf /ftf 

j+zf0f' dfq x'G5g\ eg] afFsL cfwfdf ;]tf j+zf0f' /x]sf x'G5g\ .  

t];|f] lgod M :jtGq 5gf}6sf] lgod 

b'O{{ hf]8L j}slNks u'0fx¿ ePsf Ps} hfltsf hLjx¿aLr k/ k|hgg u/fpFbf s'g} Ps y/L 

u'0fsf] k|;f/0fdf csf]{ u'0fn] s'g} c;/ kfb}{g . x/]s u'0f :jtGq ¿kn] ;Gtfgdf k|;f/0f x'G5 . 

o;}nfO{ :jtGq 5gf}6sf] lgod elgG5 .  

h:tf] /ftf]km"n / cUnf]af]6 ePsf la?jfnfO{ ;]tf]km"n / xf]rf]af]6 ePsf la?jf;Fu k/ k|hgg 

u/fpFbf bf];|f] k':tfdf cfP/ /ftf] km"n cUnf]af]6, /ftf] km"n xf]rf] af]6, ;]tf] km"n cUnf]af]6 / 

;]tf]km"n xf]rf] af]6 u/L ;a} yl/sf la?jf aGb5g\ . oxfFF s] s'/f :ki6 a'em\g'k5{ eg] /ftf] j+zf0f' 

ePsf] Uofd]6n] cUnf] jf xf]rf] To:t} /ftf] jf ;]tf] h'g;'s} j+zf0f' ePsf Uofd]6;Fu uef{wfg ug{ 

;S5 . uef{wfg lj|mof Std/lxt tl/sfn] x'G5 .  

df]gf]xfOla|8 St; 

Pshf]8L j}slNks u'0fx¿ cWoog ug{ k/uef{wfg -St;_ ul/g] lj|mofnfO{ df]gf]xfOla|8 St; 

elgG5 . h:tf] cUnf] af]6 / xf]rf] af]6 ePsf jf /ftf] km"n / ;]tf] km"n k"mNg] la?jfaLr ul/g] 

k/uef{wfg lj|mof df]gf]xfOla|8 St; xf] .  

8fOxfFOla|8 St; 

b'O{{ hf]8L j}slNks u'0fx¿sf] cWoog ug{ k/uef{wfg -St;_ ul/g] lj|mofnfO{ 8fOxfFOla|8 St; 

elgG5 . h:tf] cUnf]af]6 / /ftf]k'mNg] la?jf;Fu xf]rf]af]6 / ;]tf]k'mNg] la?jfaLr ul/g] uef{wfg 



224 lj1fg 

lj|mof 8fOxfFOla|8 St; xf] . 

kl/j[lQ 

hLjx¿df ePsf s]xL u'0fx¿ cfˆgf dftflktf jf bfh'efO jf lbbLalxgLeGbf km/s x'G5g\ . 

o;/L km/s km/s u'0f ePsf ;Gtfgx¿ hlGdg] k|lj|mofnfO{ kl/j[lQ -leGgtf_ elgG5 . kl/j[lQ 

b'O{{ k|sf/sf 5g\ M lg/Gt/ kl/j[lQ / clg/Gt/ kl/j[lQ .  

lg/Gt/ kl/j[lQ 

Ps lkF9Laf6 csf]{ lkF9Ldf u'0fx¿df s]xL ;fdfGo kl/jt{g x'g] lj|mofnfO{ lg/Gt/ kl/j[lQ elgG5 . 

lg/Gt/ kl/j[lQ la:tf/} / Stlds ¿kn] x'G5 . lg/Gt/ kl/j[lQ x'Fbf k'vf{ jf hfltdf gePsf 

c;fwf/0f u'0f b]vf kb}{g . h:tf] afa'eGbf 5f]/fdf w]/} ;dfgtf ;fy} c;dfgtf klg x'G5 . cg'xf/ 

/ z/L/sf] agf]6df afa' / 5f]/f b'?:t eg] x'Fb}gg\ .  

clg/Gt/ kl/j[lQ 

gofF hlGdg] ;Gtfgdf cs:dft c;fwf/0f u'0f b]vf kg'{nfO{ clg/Gt/ kl/j[lQ elgG5 . clg/Gt/ 

kl/j[lQ x'Fbf cfˆgf] hfltdf g} gePsf] u'0f b]vfkb{5 . h:tf] ^ cf]6f cf}+nf, # cf]6f xft, ckfª\u, 

b'O{{cf]6f 6fpsf] cflb ePsf] ;Gtfg hlGdg' clg/Gt/ kl/j[lQ xf] . clg/Gt/ kl/j[lQ k|s[ltsf] 

cg's"n jf k|lts"n x'g ;S5 . clg/Gt/ kl/j[lQnfO{ pTkl/jt{g klg elgG5 .  

sf/0f  

lg/Gt/ kl/j[lQ x'g'sf] sf/0f Uofd]6 pTkfbg x'Fbf Stl;ª\u cf]e/ x'g' / d}y'lgs k|hggdf 

uef{wfglj|mof x'g' g} k|d'v sf/0f xf] . clg/Gt/ kl/j[lQ x'g'sf] sf/0frflxF ljleGg ljsL/0f, /;fog 

jf cf}iflw cflbsf] k|efjn] x'g ;S5 . vf; u/L uef{zodf e|'0f ljsf; x'Fb} ubf{ cNkmf ls/0f, 

ufdf ls/0f jf /;fogsf] k|efjn] clg/Gt/ kl/j[lQ x'G5 . 

l8=Pg=P= 

o;sf] k"/f gfd l8cS;L /fOjf] Go'lSns Pl;8 xf] . of] cS;/ sf]ifsf] Go'lSno;leq Stf]df]hf]ddf 

kfOG5 . k|To]s l8=Pg=P= c0f' Pp6f nfdf] a6fl/Psf] e¥ofª\uh:tf] x'G5 . o;sf] b'O{{cf]6f TofGb|f -

vfDaf_ km:km]6 / l8cS;L /fOjf]h ;'u/af6 ag]sf] x'G5 . e¥ofª\usf v'8\lsnfx¿ rf/ k|sf/sf 

gfO6«f]hg a];x¿af6 ag]sf x'G5g\ tL x'g\ Pl8lgg, yfOldg, uf]gfOg / ;fO6f]l;g . 

oL gfO6«f]hg a];x¿ hf]l8g] Std k|To]s hLjsf] l8=Pg=P= df km/s x'G5g\ . o;n] 

ubf{ g} hLjx¿df leGgtf x'G5g\ .  

l8=Pg=P=n] j+zf0f'ut u'0fx¿ af]s]sf x'G5g\ . ;Gtfgdf j+zf0f'ut u'0f ;fg]{, 

j+zf0f'ut u'0f k|s6 ug]{ -b]vfpg]_ / cf/=Pg=P= nfO{ cfjZos ;"rgf lbg] cflb 

sfo{ l8=Pg=P n] ub{5 . 

 lrq 19.1 
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l8=Pg=P= sf] ljz]iftf 

l8=Pg=P= Pp6f To:tf] c0f' xf] hf] cfkm}+ l/lKns]6 x'g ;S5 . cyf{g\ l8=Pg=P= n] cfkm" h:t} csf]{ 

l8=Pg=P= c0f' lgdf{0f ug{ ;S5 . dfO6f]l;; sf]if ljefhgdf l8=Pg=P= l/lKns]6 eO{ 

Ps} y/L j+zf0f'ut u'0f af]s]sf ;Gtlt sf]ifx¿ aGb5g\ .  

cf/=Pg=P= M o;sf] k"/f gfd /fOjf] Go'lSns Pl;8 xf] . of] sf]ifsf] ;fO6f]KnfHd / 

Go'lSno;df kfOG5 . 

o;df Pp6f dfq} a6fl/Psf] TofGb|f] x'G5 . o;sf] TofGb|f] klg km:km]6 / /fOaf]h 

;'u/af6 ag]sf] x'G5 . o;df klg rf/ k|sf/sf gfO6«f]hg a];x¿ Pl8lgg\, uf]gfOg, 

;fO6f]l;g / o'/fl;n x'G5 . l8=Pg=P= df kfOg] a]; yfOldg o;df kfOFb}g a? To;sf] 

;§f o'/fl;n x'G5 .  

cf/=Pg=P= sf] d'Vo sfd k|f]l6g ;+Zn]if0f ug'{ xf] . o;n] l8=Pg=P= af6 k|fKt 

;"rgfsf] cfwf/df ljleGg k|sf/sf k|f]l6g lgdf{0f ub{5 . 

s] tkfO{“ tnsf k|Zgsf] pQ/ lbg ;Sg' x'G5 < ;fyL jf lzIfs;“u 5nkmn ug'{xf];\ . 
!= j+zf0f' eg]sf] s] xf] < 

@= df]gf]xfOla|8 St; s]nfO{ elgG5 < 

#= d]08nsf lgodx¿ 5f]6s/Ldf n]Vg'xf];\ .  

$= lg/Gt/ kl/j[lQ eg]sf] s] xf] < 

%= l8=Pg=P= sf] k"/f ¿k n]Vg'xf];\L o;sf] ljz]iftf s] xf] < n]Vg'xf];\ . 

%= cEof; 

!= ;Gtfgx¿sf] z'4tfsf] lgod pbfx/0f lbO{ n]Vg'xf];\ . /ftf] / ;]tf] km"n k'mNg] s]/fpsf] 

la?jfdf k/k|hgg ubf{ l5/lj/] km"n k'mNg] la?jf lsg pTkfbg x'Fb}g < sf/0f;lxt JofVof 

ug'{xf]; . 

@= 8fOxfFOla|8 St; eg]sf] s] xf] < /ftf] km"n k'mNg] / cUnf] af]6 ePsf] s]/fpm;Fu ;]tf] km"n 

k'mNg] / xf]rf] af]6sf] St; ubf{ bf];|f] k':tfdf hlGdg] cUnf] af]6df s:tf] s:tf] km"n k'mN5 

< sf/0f;lxt n]Vg'xf];\ .  

#= l8=Pg=P=/ cf/=Pg=P= aLr tLgcf]6f leGgtf n]Vg'xf];\ . l8=Pg=P= sf] ljz]iftf s] xf] < 

^= k[i7kf]if0f  

o; v08df dfly cEof;df lbOPsf k|Zgx¿sf] pQ/ n]Vg'xf];\g cfjZos ;"rgf lbOPsf] 5 .  

!= ;Gtfgx¿sf] z'4tfsf] lgod / pbfx/0f o;} k':tssf] kf7\of+zdf x]g'{xf];\ .  

/ftf] / ;]tf] l5/lj/] km"n gkm"Ng'sf sf/0f M s]/fpdf /ftf] km"n k'mNg] sf/0f /ftf] j+zf0f' (R) xf] / 

;]tf] km"n k'mNg] sf/0f ;]tf] j+zf0f' (r) xf] . St; ubf{ /ftf] / ;]tf] j+zf0f'sf] hf]8L (Rr) aG5 . 

lrq 19.2 
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d]08nsf] bf];|f] lgodcg';f/ oL j+zf0f'x¿ Ps cfk;df gldl;P/ cnu cnu /xG5g\ . Uofd]6 

jGbf logLx¿ 5'l§P/ cnu cnu Uofd]6df hfG5 / bf];|f] k':tfdf l5/lj/] k"mn k'mNb}g . km]l/ /ftf] 

j+zf0f' (R) k|an ePsfn] /ftf] u'0f k|s6 x'G5 . ha ls ;]tf] j+zf0f' (r) n'Kt ePsf] x'Fbf klxnf] 

j+zdf ;]tf] u'0f bljP/ /xG5 . To;}n] l5/lj/] km"n gk'mn]/ /ft} k"mn k'mN5 .  

@= 8fOxfFOla|8 St;sf] kl/efiff kf7\of+zdf x]g'{xf];\ . 

  bf];|f] k':tfdf s'g} cUnf] af]6df /ftf] km"n k'mN5, s'g}df ;]tf] km"n k'mN5 . cUnf]df /ftf] 

km"n / ;]tf] km"nsf] cg'kft = 3:1 x'G5 . o;sf] sf/0f d]08nsf] t];|f] lgodnfO{ cfwf/ 

agfP/ n]Vg'xf];\g] .  

#= o; k|Zgsf] pQ/ kf7\of+zsf cfwf/df n]Vg'xf];\ .  

&= ;f/f+z  

!= sf]ifsf] Go'lSno;df /x]sf Stf]df]hf]ddf kfOg] /;folgs c0f' -l8=Pg=P=_ nfO{ j+zf0f' 

elgG5 . h;n] j+zf0f'ut u'0f af]Sg], k|s6 ug]{ / ;Gtltdf k|;f/0f;d]t ub{5 .  

@= Pshf]8L j}slNks u'0fsf] cfwf/df k/uef{wfg u/L glthf lgsfNg] k|of]unfO{ df]gf]xfOla|8 

St; elgG5 .  

#= d]08nsf lgodx¿ M 

klxnf] lgod M j}slNks u'0f ePsf hLjx¿df k/ k|hgg u/fpFbf klxnf] j+zdf Pp6} u'0f b]vf 

kb{5 . ;f] u'0fnfO{ k|an u'0f elgG5 . o;nfO{ k|antfsf] lgod klg elgG5 .  

bf];|f] lgod M l7dfxf k|f0fLdf Uofd]6 pTkfbg x'Fbf k|an / n'Kt j+zf0f' 5'§f5'§} Uofd]6df hfG5 . 

To;}n] k|To]s Uofd]6 ;w}F+ z'4 g} x'G5 . o;nfO{ Uofd]6x¿sf] z'4tfsf] lgod klg elgG5 .  

t];|f] lgod M x/]s j+zf0f'ut u'0f :jtGq ¿kn] ;Gtfgx¿df k|;f/0f x'G5 . Psy/L u'0fsf] 

k|;f/0fdf csf]{ y/L u'0fn] s'g} lsl;dsf] k|efj kfb}{g . o;nfO{ :jtGq 5gf}6sf] lgod klg 

elgG5 . of] lgod 8fOxfFOla|8 St;df cfwfl/t 5 .  

$= k|To]s k':tfsf ;Gtfgdf la:tf/} / Stlds ¿kn] cfpg] kl/jt{gnfO{ lg/Gt/ kl/j[lQ 

elgG5 . o;n] ;/naf6 hl6n hLjx¿sf] ;[li6 ug{ d2t ub{5 . 

%= l8=Pg=P= sf] k"/f ¿k l8cS;L /fOjf] Go'lSns Pl;8 xf] . oL c0f'x¿df l/lKns]6 x'g ;Sg] 

ljz]if u'0f x'G5 . of] g} l8=Pg=P= sf] ljz]iftf xf] . Pp6f c0f'af6 p:t} k|sf/sf csf]{ c0f' 

lgdf{0f x'g'nfO{ l/lKns]6 elgG5 .  

*= yk lgb]{zg 

kf7\of+z k9\bf To;df lbPsf] wf/0ff /fd|f];Fu a'em]/ k9\g'xf];\ . l;4fGt / lgodx¿ dgg ug'{xf];\ . 

k|Zgx¿sf] pQ/ n]Vg'xf];\]/ glhssf] lzIfsnfO{ hfFRg lbg'xf];\ . /]l8of] / 6]lnlehgaf6 k|;f/0f 

u/]sf] ;fdu|L Wofgk"j{s ;'Gg] / x]g]{ ug'{xf];\ . 
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kf7 @) 

jftfj/0fLo k|b"if0f / Joj:yfkg 
(Environmental Pollution and Management) 

!= kl/ro 

jftfj/0f eGgfn] xfd|f] jl/k/L /x]sf h}ljs tyf ch}ljs j:t'x¿sf] ;fd"lxs :j¿k, ltgLx¿ 

aLrsf] cfk;L cGt/;DaGw tyf cGt/lj|mofaf6 pTkGg kl/l:ylt Pjd\ dfgj lgld{t kl/j]znfO{ 

hgfpb5 . jftfj/0fdf /x]sf h}ljs tyf ch}ljs tTTjx¿ aLrsf] cGtlj|mof tyf 

cGt/;DaGwdf k|ToIf jf ck|ToIf ¿kdf kl/jt{g eO{ jftfj/0fdf x|f; cfpg] jf o;sf 

pkof]lutf StdzM 36\b} hfg] k|lj|mofnfO{ jftfj/0fLo k|b"if0f elgG5 . a9\bf] hg;ª\Vof tyf 

cJojl:yt zx/Ls/0f, cJojl:yt snsf/vfgfx¿ cflbsf sf/0f jftfj/0f k|b"lift eO/x]sf] 

kfOG5 . k|b"if0fsf sf/0f hLjhGt' afRgsf nflu clt cfjZos tTTjx¿ – xfjf, kfgL, df6f] 

cflbsf] u'0f:t/df gsf/fTds k|efj kg{ uO{ k|f0fLx¿sf] :jf:Yodf k|lts'n c;/ k/]sf] b]lvG5 . 

tLj| ¿kdf a9L/x]sf] k|b"if0fsf] dfqfnfO{ ;dodf g} /f]Sg jf lgoGq0f ug{ g;s]sf] v08df 

k[YjLsf ;Dk"0f{ ;hLj hftsf] ljgf; x'g] lglZrt 5 . t;y{ o;sf af/]df cWoog ug'{ 

cTofjZos 5 . o; kf7df xfdL jftfj/0fLo k|b"if0fsf k|sf/x¿ -hn k|b"if0f, jfo' k|b"if0f / df6f] 

k|b"if0f_, o;sf sf/0fx¿, c;/ tyf Go"gLs/0fsf pkfox¿sf ;fy} jghª\un / kfgLsf] ;+/If0f 

tyf Joj:yfkgsf ;DaGwdf cWoog ug]{5f}+ . 

@= p2]Zo 

o; kf7sf] cWoogkl5 tkfO{F+{+ lgDg sfo{x¿ ug{ ;Ifd x'g'x'g]5 M 

-s_ jfo' k|b"if0f, hnk|b"if0f / df6f] k|b"if0fsf] sf/0f, c;/ / Go"gLs/0f ug]{ pkfox¿ jtfpg . 

-v_ k|b"if0f lgoGq0f ug]{ lj|mofsnfkx¿ k|bz{g ug{ . 

-u_ jghª\un / kfgLsf] ;+/If0f / Joj:yfkg ug]{ pkfox¿ atfpg .  

#= ljifoj:t'  

k|b"if0fsf] d'Vo sf/0f hg;ª\Vof j[l4 / cJojl:yt a;f]jf; / ljsf; lgdf{0fsf sfo{ ubf{ 

;fjwfgL ckgfpg g;Sg' xf] . k[YjLdf k|fs[lts ¿kdf pknAw ePsf] xfjf, kfgL, df6f]nfO{ 

cgfjZos kbfy{x¿sf] ld;fj6 ePsf] sf/0fn] k|b"if0f x'G5 . o;sf] k|b"if0f Go"gLs/0f, Joj:yfkg 

/ jghª\unsf] ;+/If0f g} k|b"if0f lgoGq0fsf] pkfo xf] h;sf] af/]df tn rrf{ ul/Psf] 5 .  

#=! jfo' k|b"if0f (Air Pollution) : 

afRgsf nflu ;Dk"0f{ k|f0fLx¿nfO{ :jR5 xfjfsf] cfjZostf kb{5 . jfo'd08ndf ePsf o:tf 

:jR5 xfjfdf afXo tTTjx¿ tyf b"lift j:t'x¿ ldl;g uPdf logLx¿sf] jf:tljs cj:yfdf 

kl/jt{g cfpF5, h;nfO{ jfo' k|b"if0f elgG5 . jfo' k|b"if0f eGgfn] xfjfsf] df}lns ;+/rgfdf 
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kl/jt{g cfpg' eGg] a'lemG5 . jfo' k|b"ifsnfO{ To;sf] pTkfbgsf cfwf/df b'O{{ k|sf/df ljefhg 

ug{ ;lsG5 . tL x'g\ . 

-s_ k|fylds k|b"ifs M 

k|b"ifsx¿ h'g ;|f]taf6 l;w}F jfo'd08ndf k|j]z u/L jfo' k|b"if0f u/fpFb5 To:tf k|b"ifsx¿nfO{ 

k|fylds k|b"ifs elgG5 . k|fylds k|b"ifssf] k|d'v ;|f]tx¿df h}ljs OGwgx¿ afNbf pT;h{g x'g] 

dl;gf / v;|f s0fx¿, uGw, gfO6«f]hg, clS;hgsf of}lusx¿, x]nf]hg ;d"xsf kbfy{x¿, 

/]l8of]wdL{ ljls/0f h:tf kbfy{x¿ kb{5g\ . o:tf kbfy{x¿ jfo'd08ndf l;w}F uO{ ldl;G5 / 

k|b"if0f ub{5 To;}n] o;nfO{ k|fylds k|b"ifs elgPsf] xf] . 

-v_ låtLo k|b"ifs M 

b'O{{ jf b'O{{ eGbf a9L k|fylds k|b"ifsx¿sf] ;fwf/0f k|ltlj|mof jf ld>0fåf/f pTkGg ePsf 

k|b"ifsx¿nfO{ låtLo k|b"ifs elgG5 . o:tf k|b"ifsx¿n] jfo'd08ndf ck|ToIf ¿kdf k|efj kfg]{ 

ub{5 . kmd{lN8xfO8, Pl;6fOn, k]/f]ShfOn, gfO6«]6 cflb låtLo k|b"ifssf s]xL pbfx/0fx¿ x'g\ . 

;+If]kdf ljleGg dfgjLo lj|mofsnfkx¿ pBf]uwGbf, sn sf/vfgfaf6, oftfoftsf ;fwgx¿af6, 

lgdf{0f sfo{ ubf{ tyf 3/fo;L lj|mofsnfkx¿af6 lg:s]sf w'jfF, w'nf], b'u{Gw g} jfo' k|b"if0fsf 

k|d'v sf/0fx¿ x'g\ . 

jfo' k|b"if0fsf ;|f]tx¿ M 

jfo' k|b"if0fsf ;|f]tx¿nfO{ d'Votof b'O{{ efudf ljefhg ug{ ;lsG5 . 

-s_ k|fs[lts ;|f]tx¿ (Natural sources) : 

dfgjLo x:tIf]k ljgf k|s[ltaf6 :jtM pTkGg x'g] ;|f]tx¿nfO{ k|fs[lts ;|f]tx¿ elgG5 . 

o; cGtu{t Hjfnfd'vL lj:kmf]6g, jg cfunfuL (natural forest fire), e"Ifo, af9L, klx/f], 

k/fu s0f (pollen grain), xfjf x'/L x'08/L, la?jfåf/f pT;lh{t UofF;x¿ cflb . 

-v_ s[lqd ;|f]tx¿÷dfgj lgld{t ;|f]tx¿ (Artificial/Manmade sources) : 

dfgjsf ljljw lj|mofsnfkx¿sf sf/0f x'g] jfo' k|b"if0fnfO{ dfgj lgld{t ;|f]tx¿ elgG5 . 

o; cGtu{t OGwgsf ¿kdf k|of]u ul/g] ljljwkbfy{, j:t'x¿sf] hng, pBf]u 

snsf/vfgfx¿sf] cJojl:yt ;~rfng, cf0fljs k/LIf0f, s[lif sfo{x¿, hLjfjz]if 

OGwgaf6 rn]sf uf8Lx¿ cflb /x]sf 5g\ . o:tf ;|f]tx¿n] sfa{g df]gf]S;fO8 (CO), 

sfa{g8fOcS;fO8 (CO2), gfO6«; cS;fO8 (NO), gfO6«f]hg 8fO{cS;fO8 (NO2), ;Nkm/ 

8fOcS;fO8 (SO2), Snf]/Lg (Cl2), Pdf]lgof (NH3) h:tf xflgsf/s UofF;x¿ pT;h{g 

ug{ k|d'v e"ldsf v]N5 . 

jfo' k|b"if0fsf c;/x¿    (Effects of air pollution) : 

:jR5 xfjf ;Dk"0f{ k|f0fLx¿sf] afFRg] k|d'v cfwf/ xf] . jfo' k|b"if0fsf sf/0fn] dfgj :jf:Yodf 
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cNksfnLg tyf bL3{sfnLg ¿kdf c;/ ug]{ ub{5 . o;sf ;fy} jfo' k|b"if0fn] ljljw k|sf/sf 

kfl/l:ylts k|0ffnLx¿, :yfgLo tyf ljZjsf] hnjfo'sf] cj:yf nufot cGo dfgj lgld{t 

;Dkbfx¿df klg gsf/fTds c;/ kb{5 . jfo' k|b"if0fsf o:tf k|lts'n k|efjx¿nfO{ lgDg 

a'Fbfx¿df :ki6 kfg{ ;lsG5 . 

-s_ dfgj :jf:Yodf gsf/fTds c;/ (Adverse affect on human health): 

k|b"lift xfjfdf x'g] Hofb} ;fgf b'nf]sf s0fx¿sf sf/0fn] dfgj :jf:Yodf gsf/fTds c;/x¿ 

kg]{ ub{5 . o:tf] k|b"lift xfjfdf latfpg] ;dosf cfwf/df dflg;df cNksfnLg / bL3{sfnLg 

k|efj b]lvG5 . cNksfnLg k|efj cGtu{t cfFvf, gfs / 3fF6Ldf c;xh (irritation) x'g', Zjf; 

k|Zjf; ;DaGwL ;d:of, 5fnfdf ;d:of cflb kb{5 . To:t} u/L bL3{sfnLg k|efj cGtu{t 

Zjf;k|Zjf; ;DaGwL ulDe/ /f]u, kmf]S;f]sf] SofG;/, d'6' ;DaGwL /f]ux¿, gzf, d[uf}nf tyf 

sn]hf] ;DaGwL /f]ux¿ klg nfUg ;S5g\. o;sf cltl/St b"lift xfjfn] clgG›f, zf/Ll/s 

cfn:otf x'g] h:tf ;d:ofx¿ klg b]vf kg]{ ub{5 . 

-v_ xl/t u[x k|efj (Green house effect): 

jfo' k|b"if0f x'Fbf jfo'd08ndf kfOg] UofF;x¿ h:t} sfa{g8fOcS;fO8, kfgL, gfO6«f]hgsf 

cS;fO8x¿, ;Nkm/sf cS;fO8x¿, ldy]g (CH4) cflbsf sf/0fn] ;"o{af6 k[YjLdf lelqPsf tfk 

jf ls/0f k/fjt{g eO{ jfo'd08ndf lkmtf{ hfg kfpFb}g / k[YjLsf] tfkStd clws dfqfdf a9\5 

h;nfO{ xl/t u[x k|efj elgG5 . xl/t u[x k|efjsf sf/0f k[YjLsf] tfkdfgdf kl/jt{g cfO{ lxpF 

klUng], lxd gbLx¿ v'lDrb} hfg] x'G5 . dfgj lgld{t xl/t u[xk|jfxsf sf/0fn] hf8f] ;dodf 

Hofb} hf8f] x'g], udL{df Hofb} udL{ x'g], st} cNkb[li6 t st} cgfj[li6 x'g], af9L klx/f] h:tf 

k|fs[lts k|sf]kx¿sf] b/df j[l4 x'g], af]6la?jf tyf aflngfnLx¿ nufpg] / sf6\g] ;dorStdf 

kl/jt{g x'g], gofF gofF ls6f0f'x¿sf] pTklQ x'g] tyf h}ljs ljljwtf 36\b} hfg] h:tf ;d:ofx¿ 

b]vf kb{5g\ . 

-u_ cf]hf]g txsf] ljgfz (Depletion of Ozone layer): 

k[YjLsf] ;txeGbf bz b]lv krf; lsnf]ld6/ dfly cf]hf]g UofF;sf] tx /x]sf] x'G5 h;n] ;"o{af6 

cfPsf k/fj}hlgs (UV) ls/0fx¿nfO{ k[YjL;Dd k'Ugaf6 hf]ufpF5 . o;n] ubf{ k|f0fLx¿df UV 

ls/0fx¿sf] sf/0fn] nfUg] 5fnf ;DaGwL w]/} /f]ux¿af6 aRg ;lsG5 . jfo' k|b"lift ePsf] 

sf/0fn] ubf{ cf]hf]g txnfO{ ljgf; ug]{ k|b"ifsx¿sf] pT;h{g x'g] u5{ . o:tf tTTjx¿df 

Snf]/f]ˆnf]/f] sfa{g (CFCs) ldyfOn Snf]/f]kmd{, sfa{g6]6«fSnf]/fO8, ldyfOn a|f]dfO8 cflb h:tf 

UofF;x¿ kb{5g\ . oL UofF;x¿sf] cf]hf]g;Fusf] /;folgs k|ltlj|mofdf g];]G6 Snf]l/g, g];]G6 a|f]ldg 

agfpF5 h;n] cf]hf]g UofF;nfO{ gi6 kfb{5 . o:tf g];]G6 Snf]l/g / a|f]ldgx¿ /;folgs 

k|ltlj|mofsf] bf}/fg km]/Lkm]/L klg alg/xg] ePsf]n] Pp6f g];]G6 Snf]l/gn] em08} Ps nfv cf]6f 

cf]hf]gsf c0f'x¿nfO{ gi6 ub{5 . 
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-3_ jg:kltsf] h}ljs ljsf;df afwf (Inhibition in biological growth of plants): 

jfo' k|b"if0fsf sf/0f ;"o{sf] ls/0f k[YjL;Dd k'Ug ;Sb}g / ;fy} w'nf]sf s0fx¿ jg:kltsf 

kftx¿df hDdf x'g hfFbf ltgLx¿sf] :6f]df6f /fd|/L v'Ng kfpFb}g . kmn:j¿k k|sfz ;+Zn]if0f 

k|lj|mofdf ult/f]w cfpF5 / ltgLx¿sf] h}ljs ljsf;df afwf k'Ub5 . 

-ª_ k[YjLsf] ;txdf ;f}o{ ljls/0fdf sdL (Reduction in soaLr radiation) : 

w'nf]sf s0fx¿n] ;"o{af6 cfPsf] ls/0fnfO{ ;f]:g] tyf oqtq 5l/lbg] sfd ub{5 h;n] ubf{ 

To:tf ls/0fx¿ k[YjL ;txdf k'Ug kfpFb}g h;sf] k|ToIf jf ck|ToIf k|efj ;Dk"0f{ k|f0fLx¿df kg{ 

hfG5 . 

-r_ b[Zofjnf]sgdf afwf (Reduction in visibility) : 

jfo' k|b"ifsx¿sf] ld>0fn] jfo'd08n wldnf] x'g uO{ b[Zofjnf]sgdf afwf k'Ug] u5{ . w'jfF / 

t'jfFnf]sf] ;ld>0fsf sf/0f klg b[Zofjnf]sgdf gsf/fTds c;/ kb{5 . ljleGg 

snsf/vfgfx¿af6 lgl:sg] w'nf] w'jfF cflb ljljw tTTjx¿;Fu ldl;g uO{ 6f9f 6f9fsf j:t'x¿ 

b]Vg sl7gfO{ x'G5 . o;}sf] sf/0fn] xjfOp8fgx¿ tyf cGo ;jf/L ;fwgx¿sf] lgjf{b 

cfjfudgdf afwf k'U5 . 

-5_ cDn jiff{ (Acid rain) : 

dflg;sf sf/0f pT;h{g x'g] ljleGg k|sf/sf k|fylds k|b"ifsx¿ h:t} ;Nkm/8fOcS;fO8, 

gfO6«f]hg 8fOcS;fO8 cflb kfgLsf s0fx¿;Fu ldl;bf låtLo k|b"ifs (secondary pollutant) 

sf ¿kdf ;Nkmo'l/s Pl;8, gfOl6«s Pl;8sf] pTkfbg x'G5 . jfo'd08ndf o;/L ag]sf cDnx¿ 

jiff{sf] kfgL;Fu} k[YjLsf] ;txdf k'Ug] ub{5 . h;nfO{ cDn jiff{ elgG5 . o;/L ePsf] cDn jiff{n] 

wft' / r'g9'ª\ufaf6 ag]sf ;+/rgfx¿ laufg'{sf ;fy} af]6la?jf tyf k|f0fLx¿nfO{ klg gsf/fTds 

c;/ kfb{5 . 

-h_ P]ltxfl;s :df/sx¿ gi6 (Destruction of historical monuments) : 

jfo' k|b"if0fsf sf/0f pTkGg ljleGg k|sf/sf w'nf]sf s0fx¿ tyf cGo /;fogx¿n] P]ltxfl;s 

tyf k"/ftflTjs dxTTjsf ;Dkbfx¿ gi6 x'g] ub{5 . 

jfo' k|b"if0f lgoGq0fsf pkfox¿ M 

:jR5 jfo' ljgf xfd|f] cl:tTTj ;Dej 5}g t;y{ jfo' k|b"if0f Go"g ug{ tyf o;sf] ;|f]taf6} 

lgoGq0f ug'{ cTofjZos 5 . jfo' k|b"if0f lgoGq0fsf w]/} pkfox¿ dWo] s]xL dxTTjk"0f{ pkfox¿ 

o; k|sf/ /x]sf 5g\ . 

!= snsf/vfgf tyf pBf]ux¿nfO{ dfgj j:tL eGbf 6f9f :yfkgf ug]{ . ;fy} ljiffn' UofF;nfO{ 

lkmN6/ u/]/ dfq jfo'd08ndf k7fpFg] . 

@= hg;ª\Vof j[l4nfO{ lgoGq0f ug]{ . 
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#= vfnL hUufnfO{ tyf afFemf] le/ kfvfdf j[Iff/f]kg ug]{ / o;nfO{ ;+/If0f ug]{ .  

$= w]/} w'Fjf lgsfNg] snsf/vfgf tyf pBf]ux¿df cUnf cUnf lrDgLx¿ lgdf{0f ug{ clgjfo{ 

ug]{ h;n] ubf{ :yfgLo jftfj/0fdf kg]{ c;/ sd ug{ ;lsG5 . 

%= cf0fljs e6\6Lx¿sf] k|of]udf k|ltaGw nufpg] . 

^= ;f}o{, jfo' tyf ljB'tLo zlStaf6 ;~rfng x'g] ;jf/L ;fwg tyf pBf]ux¿nfO{ k|f]T;fxg 

ug]{ . 

&= g]kfn ;/sf/n] pBf]u snsf/vfgfx¿ tyf uf8Lx¿sf nflu lbOPsf] dfkb08x¿ kfngf 

ug]{ . 

*= ;/sf/L :t/af6 ;dofg's'n jfo' k|b"if0f ;DaGwL gLltut lg0f{ox¿ u/L sfof{Gjog ug]{ . 

(= ;/sf/L tyf u}/;/sf/L ;ª\3 ;+:yfaf6 ;do ;dodf hgr]tgf clej[l4 ;DaGwL 

sfo{Stdx¿ ;~rfng ug]{ . 

tkfO{“n] slt a'‰g'eof] < 
!=  jftfj/0fLo k|b"if0f eg]sf] s] xf] <  

@=  jfo' k|b"if0f eg]sf] s] xf] < 

#= jfo' k|b"ifsnfO{ slt efudf ljefhg ug{ ;lsG5 < tL s] s] x'g\ < 

$= jfo' k|b"if0fsf k|d'v ;|f]tx¿ s] s] x'g\ < pbfx/0f ;lxt n]Vg'xf];\ . 

%= jfo' k|b"if0fsf k|d'v c;/x¿ s] s] x'g\ < 

^= jfo' k|b"if0f lgoGq0f ug{ s] s:tf k|of;x¿ ug{ ;lsG5 < 

 

#=@ hn k|b"if0f (Water pollution): 

ljleGg ;|f]tx¿af6 ljljw tTTjx¿ kfgLdf ldl;g hfFbf kfgLsf] ef}lts tyf /;folgs u'0fx¿df 

kl/jt{g eO{ kfgLsf] jf:tljs jf df}lns u'0fdf km/skg cfpg'nfO{ hn k|b"if0f elgG5 . o;/L 

kfgLsf] df}lns u'0fdf x'g] kl/jt{gn] dfgj nufot cGo k|f0fLx¿sf] :jf:Yodf k|lts'n c;/ 

kfb{5 . hn k|b"if0f dfgjLo Pjd\ k|fs[lts b'j} sf/0fn] x'g] ub{5 . 

hn k|b"if0fsf ;|f]tx¿ (Sources of water pollution) : 

k|fs[lts tyf dfgjLo ;|f]tx¿sf sf/0f hn k|b"if0f x'g] ub{5g\ . hn k|b"if0fsf ;|f]tx¿ lgDg 

/x]sf 5g\ . 

-s_ 9nsf] kfgL M 

9nsf] kfgLdf xfd|f] 3/af6 lgl:sg] kmf]xf]/ kfgL b]lv rkL{af6 lgl:sg] dnd"q ;d]t kb{5 . o:tf 

kmf]xf]/ kfgL gbL tfn tn}of h:tf kfgLsf ;|f]tx¿df ldl;g hfgfn] To; :yfgsf] kfgL k|b"lift 

x'g] ub{5. o:tf] k|b"lift kfgLsf] k|of]u ugf{n] dfgj Pjd\ hLjhGt'sf] :jf:Yodf gsf/fTds c;/ 
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kg'{sf ;fy} hnLo kfl/l:ylts k|0ffnLdf ;d]t k|lts'n k|efj kfb{5 . 

-v_ snsf/vfgfaf6 lgl:sg] /;fogo'St kmf]xf]/ kfgL (Contaminated water from 

industries or industrial effluent) 

ljleGg lsl;dsf snsf/vfgfx¿n] ljljw pTkfbgsf Stddf s'g}df w]/} t s'g}df yf]/} kfgLsf] 

k|of]u x'g] ub{5 . w]/} kfgLsf] k|of]u ug]{ pBf]ux¿df sfuh, lrgL pBf]ux¿, awzfnf cflb 

kb{5g\ . To;}n] o:tf pBf]ux¿af6 kmf]x/ kfgLsf] dfqf w]/} cfpg] ub{5, h;nfO{ ljgf k|zf]wg 

vf]nfgfnfdf kmfNg] ugf{n] hn k|b"if0f x'G5 . 

-u_ s[lifhGo ;fdu|Lx¿ (Agricultural waste) : 
a9\bf] hg;ª\Vofsf] dfunfO{ ;Daf]wg ug{sf nflu ljZjdf s[lif If]qdf ljleGg lsl;dsf 

ljiffbLx¿sf] k|of]u x'g] Std a9\bf] 5 . /;folgs dn, ls6gfzs cf}iflwx¿ (DDT, BHC, 

Aldrin, Dialdrin) cflbsf] tf]lsPsf] eGbf a9L dfqfdf k|of]u ul/Pdf a9L ePsf] o:tf kbfy{x¿ 

df6f]af6 hldg d'lgsf] kfgLsf] ;|f]tdf uO{ ldl;g hfG5 / hn k|b"if0f x'G5 . 

-3_ kfgLsf] axfjdf ult/f]w (Obstruction in flow of Water) : 

s'g} sf/0fjz kfgLsf] axfjdf ult/f]w x'g uPdf kfgL lg/Gt/ aUg kfpFb}g / kfgL k|b"lift x'G5 . 

o;af6 hnLo hgfj/x¿nfO{ k|lts'n c;/ kg{ hfG5 . 

-ª_ t]nLo k|b"if0f (Oily pollution) : 

t]nLo kbfy{ Ps 7fpFFaf6 csf]{ 7fpFFdf nUbf hn dfu{df x'g] b'3{6gfx¿sf] sf/0f kfgLsf 

;|f]tx¿df t]nLo k|b"if0f x'G5 . of] ;d:of g]kfndf o:tf] gb]lvP tfklg ljZjdf o;sf w]/} 

pbfx/0fx¿ 5g\ . o:tf] k|b"if0fn] ubf{ hnr/x¿nfO{ Hofb} gsf/fTds c;/ kb{5 . To:tf c;/ 

k/]sf hLjx¿ vfFbf dfgj nufot cGo k|f0fLx¿sf] :jf:Yodf ;d]t gsf/fTds c;/ kb{5 . 

-r_ tfk (Heat) : 
pBf]uhGo ljsf/j:t'x¿ h:t} wft'sf 6'j|mf, k]6«f]lnod kbfy{, ljB't zlSt cflb tfksf ;|f]tx¿ 

x'g\ . oL j:t'x¿ s'g} sf/0fjz kfgLdf ldl;g hfFbf kfgL k|b"lift x'G5 . o:n] ubf{ hnLo hLjx¿ 

hf]lvddf kg{ hfG5 . 

-5_ /]l8of]wdL{ j:t'x¿ (Radioactive substances) : 
cf0fljs xltof/x¿sf] k/LIf0f tyf cf0fljs e6\6Lx¿af6 lgl:sPsf /]l8of]wdL{ j:t'x¿nfO{ 

kfgLdf kmfNgfn] kfgL k|b"lift x'G5 . h:n] ubf{ kfgLdf a:g] hLjx¿nfO{ k|lts'n c;/ kb{5 . 

-h_ l;N6];g (Siltation): 

kfgLsf] ;|f]t j/k/sf] df6f] w]/} vghf]t ubf{, w]/} ;do;Dd afFemf] /fVbf jf w]/} le/fnf] 7fpFFaf6 

df6f] au]/ kfgLsf ;|f]tdf k'Ubf klg hn k|b"if0f x'g] ub{5 . o;n] hn k|b"if0f dfq geO{ kf]v/L, 

tfn h:tf kfgLsf] ;|f]tx¿sf] If]qkmn ;d]t 36fpF5 . g]kfndf o; ;d:ofn] ubf{ w]/} kf]v/L tyf 
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tfn nf]k x'g] cj:yfdf k'u]sf] 5 . 

-em_ Nof08lkmn ;fO6af6 lg:s]sf lnr]6 (Lechate from landfill site) : 

kmf]x/d}nf kmfNg] :yfgsf] ;+/rgf j}1flgs ¿kdf agfOPsf] 5}g eg] ToxfFF kmflnPsf kmf]x/ s'lxg 

yfN5, h:n] ubf{ ToxfFFaf6 lgl:sg] b"lift kfgL (Lechate) n] hldg d'lgsf] kfgL k|b"lift x'g 

k'Ub5 . 

hn k|b"if0f lgoGq0fsf pkfox¿ (Measure to control water pollution) : 

!= kmf]x/d}nfnfO{ kfgLdf kmfNg glbg] / ;lx tl/sfn] Joj:yfkg ug]{ . 

@= d[t hLjhGt'x¿nfO{ lglZrt 7fpFFdf k'l/lbg] jf hnfOlbg] . 

#= kfgLsf] ;|f]t j/k/ ;kmf ;'U3/ /fVg], af]6 la?jf nufpg] / ;+/If0f ug]{ ug'{k5{ . 

$= /;folgs dnsf] k|of]u ubf{ n]lvP adf]lhd lglZrt dfqfdf jf k|fljlwssf] ;Nnfx 

cg';f/ ug]{ . 

%= pBf]ux¿af6 lg:s]sf] b"lift kfgL z'4Ls/0f kl5 dfq aflx/L jftfj/0fdf lgZsf;g ug]{ . 

^= j:t'efpx¿nfO{ vfg]kfgLsf ;|f]tx¿df 8'Ng glbg] . 

&= hn k|b"if0f ljifodf hgr]tgf km}nfpg] / lgod sfg'g agfO{ s8fOsf ;fy nfu" ug]{ . 

tkfO{“n] slt a'‰g'eof] < 
&= hn k|b"if0f eg]sf] s] xf] < 

*= hn k|b"if0fsf] k|d'v ;|f]tx¿ s] s] x'g\ < 

(= hn k|b"if0f lgoGq0fsf pkfox¿ n]Vg'xf];\ . 
 
#=# df6f] k|b"if0f (Soil pollution) : 

df6f] ;Dk"0f{ ;hLj k|f0fLx¿sf] cf>o :yn xf] . af]6la?jfx¿n] cfkm"nfO{ rflxg] w]/} tTTjx¿ 

df6f]af6 k|fKt u5{ eg] dfgjn] cfkm"nfO{ rflxg] cGg afnL df6f]df kmnfpF5 . df6f] ;"Id 

hLjf0f'x¿sf] af;:yfg klg xf] . t/ ljljw sf/0fx¿n] ubf{ df6f]sf] ef}lts tyf /;folgs 

cj:yfdf gsf/fTds kl/jt{g cfpF5 eg] To;nfO{ df6f] k|b"if0f elgG5 . cJojl:yt zx/Ls/0f, 

clgoGqLt hg;ª\Vof j[l4, cJojl:yt cf}Bf]uLs/0f tyf cToflws /;folgs dn, ls6gfzs 

cf}iflw cflbn] ubf{ df6f] k|b"if0f eO/x]sf] b]lvG5 . 

df6f] k|b"if0fsf ;|f]tx¿ M 

df6f] k|b"if0f x'gdf ljljw sf/s tTTjx¿ /x]sf 5g\ . df6f] k|b"if0fsf k|d'v ;|f]tx¿ lgDgfg';f/ 

/x]sf 5g\ . 

-s_ 3/]n' kmf]xf]/d}nf (Domestic waste) : 

3/x¿af6 h}ljs / ch}ljs b'j} lsl;dsf kmf]x/x¿sf] pTkfbg x'g] ub{5 . o:tf h}ljs -s'lxg] 



234 lj1fg 

kmf]x/_ tyf ch}ljs -gs'lxg] kmf]x/_ kmf]x/x¿ hyfefjL kmfNbf To; If]qsf] df6f] k|b"lift x'g] u5{ 

. o;n] df6f]sf] u'0f:t/ lj:tf/} 36fpb} nfg] ub{5 . 

-v_ sL6gfzs cf}iflwx¿sf] cToflws k|of]u (Excessive use of pesticides) : 

aflngfnLnfO{ xflgsf/s ls/fx¿af6 hf]ufpg / pTkfbsTj a9fpg k|of]u ul/g] dfgjlgld{t 

/;fogx¿nfO{ sL6gfzs cf}iflw elgG5 . tf]lsP adf]lhd eGbf a9L dfqfdf sL6gfzs cf}iflwsf] 

k|of]un] df6f]df gsf/fTds kl/jt{g NofO{ k|b"lift kfb{5 . ljz]iftM l8l86L, 8folN8«g, Pnl8«g, 

kf/fyfOcf]g h:tf kbfy{x¿n] df6f]sf] u'0f:t/df x|f; NofO{ df6f] k|b"if0f lgDTofpFb5 . 

-u_ cf}Bf]lus kmf]x/d}nf (Industrial waste) : 

pBf]ux¿df ljleGg j:t'x¿ pTkfbgsf] Stddf sfd gnfUg] / xflgsf/s j:t'x¿ afO k|f]8S6sf] 

¿kdf pTkfbg x'G5 . o:tf j:t'x¿df /;folgs kbfy{x¿, wft' tyf cwft'sf 6'j|mfx¿, h}ljs 

kmf]x/x¿ cflb kb{5g\ . h'g hyfefjL ¿kdf df6f]df kmfNgfn] df6f]sf] pTkfbsTjdf x|f; cfpF5 / 

k|b"lift x'g k'U5 . 

-3_ /;folgs dnsf] k|of]u (Use of chemical fertilizers) : 

a9\bf] hg;ª\Vofsf] dfunfO{ wfGg s[lqd tl/sfn] df6f]df /;folgs dnsf] k|of]u u/L pTkfbsTj 

a9fpg] sfo{df cfhef]ln tLj|tf cfPsf] 5 . h;af6 cf;]{lgs (As), a]l/od (Ba), af]/f]g (Bo), 

SoflN;od (Ca), sf]afN6 (Co), sk/ (Cu), lhÍ (Zn), ds{/L (Hg), ln8 (Pb) h:tf kbfy{x¿ 

k|b"ifsx¿ df6f]df hDdf x'g k'Ub5 . o;n] df6f]sf] df}lns ;+/rgfdf kl/jt{g NofO{ pkof]uL ;"Id 

hLjx¿ gi6 ul/lbG5 . h;n] ubf{ df6f]df x'g'kg]{ kf]ifs tTTjdf sdL cfpF5 / df6f]sf] 

pTkfbgzLntfdf x|f; cfpF5 . 

-ª_ gu/Lo kmf]x/x¿ (Municipal wastes) : 

zx/, ahf/ / gu/af6 lg:sg] kmf]x/x¿nfO{ gu/Lo kmf]x/ elgG5 . o:tf kmf]x/ h}ljs / ch}ljs 

b'j} x'G5g\ . logLx¿nfO{ 5'6\ofpg ;s]sf] v08df of] Pp6f cfDbfgLsf] ;|f]t x'g ;SYof] . t/ 

hyfefjL h}ljs / ch}ljs b'j} kmf]x/x¿ Ps} 7fpFFdf kmfNgfn] o:tf] df6f]nfO{ k|b"lift agfpg] sfd 

ub{5 . h;n] ubf{ df6f]sf] pAhfpkgdf sdL cfpF5 . 

-r_ cDn jiff{ (Acid rain) : 

jfo' k|b"if0fsf sf/0f jfo'd08ndf ag]sf] cDn jiff{sf] kfgL;Fu} kg'{nfO{ cDn jiff{ elgG5 . cDn 

jiff{sf] sf/0f df6f]sf] P
H 36\g uO{ df6f] cDnLo x'g hfG5 h;n] ubf{ df6f]sf] pAhgLdf x|f; 

cfpF5 . 

dfly plNnlvt ;|f]tx¿eGbf afx]s df6f] k|b"if0fsf] k|fs[lts sf/0fdf af9L klx/f] klg Ps xf] . 

af9L, klx/f]n] ubf{ dlnnf] df6f]df afn'jf, 9'ª\uf cflb y'lk|g uO{ df6f]sf] u'0fdf gsf/fTds c;/ 

kb{5 . 
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df6f] k|b"if0f lgoGq0f ug]{ pkfox¿ (Measures to control soil pollution) : 

!= sL6gfzs cf}iflwx¿sf] ljsNkdf h}ljs ljlwx¿ ckgfpg ls;fgx¿nfO{ cfjZos 

tflndx¿sf] Joj:yf ug]{ . 

@= /;folgs dnsf] k|of]udf sdL Nofpg] / sDkf]i6 dnsf] k|of]usf nflu k|f]T;fxg ug]{ . 

#= 3/af6 lg:s]sf h}ljs tyf ch}ljs kmf]x/x¿sf] plrt Joj:yfkg ug]{ . 

$= k|b"lift kfgLaf6 v]taf/Ldf l;+rfO gug]{ . 

%= /]l8of]wdL{ kmf]x/x¿ c:ktfnaf6 lg:s]sf kmf]x/ tyf k|of]uzfnfx¿af6 lg:s]sf 

kmf]x/x¿nfO{ ;'/lIft 7fpFFdf lj;h{g ug]{ . 

^= df6f] ;+/If0f tyf kmf]x/d}nf Joj:yfkg ;DaGwL s8f sfg'g agfO{ sfof{Gjog ug]{ . 

&= e"Ifo, gbL s6fg, af9L, klx/f] cflbaf6 x'g] df6f]sf] x|f;nfO{ ljleGg pkfo ckgfO{ /f]Sg] . 

*= df6f] ;+/If0f ;DaGwL hgr]tgf hufpg ;/sf/L tyf u}/;/sf/L ;ª\3 ;+:yfx¿ nfUg] . 

tkfO{“n] slt a'‰g'eof] < 
!)= df6f] k|b"if0f eg]sf] s] xf] < 

!!= df6f] k|b"if0fsf k|d'v ;|f]tx¿ s] s] x'g\ < 

!@= df6f] k|b"if0f lgoGq0f ug{ s] s:tf pkfox¿ ckgfpg ;lsG5 < 

#=$ jg hª\unsf] ;+/If0f Pjd\ Joj:yfkg (Conservation & management of forest) : 

:jR5 jftfj/0f tyf ;Gt'lnt kof{j/0fsf ;fy} :j:y hLjgofkgsf nflu jg ;Dkbfsf] 

dxTTjk"0f{ :yfg /x]sf] x'G5 . h}ljs ljljwtfsf] ;+/If0f u/L k|fs[lts ;Gt'ng sfod /fVg, 

hnfwf/sf] ;+/If0f ug{ e"Ifo, af9L, klx/f] h:tf k|fs[lts k|sf]kx¿sf] lgoGq0f ug{, ;fy} 

dflg;x¿sf] b}lgs cfjZostf h:t} 3fF;, bfp/f cflb k"/f ug{ jg hª\unn] dxTTjk"0f{ e"ldsf 

v]n]sf] x'G5 . jg hª\unn] jiff{ ug{ ;xof]u u/L hldg d'lgsf] kfgLsf] ;txnfO{ 36\g glbO 

kfgLsf d'nx¿df kfgLsf] cefj x'g /f]S5 . o;sf cnfjf jg k}bfjf/x¿df cfwfl/t pBf]ux¿sf 

nflu jg hª\unn] sRrf kbfy{ klg pknAw u/fp5 . jg hª\unn] jfo' k|b"if0f tyf WjgL k|b"if0f 

Go"g ug{ klg ljz]if e"ldsf v]Ng] ub{5 . o;/L olt w]/} dxTTj ePs} sf/0f jg hª\unsf] ;+/If0f 

u/L pko'St Joj:yfkg ug'{ h?/L x'g cfpF5 . 

jghª\un ;+/If0f Pjd\ Joj:yfkgsf nflu g]kfn tyf ljZjdf ljleGg tl/sfx¿ cjnDag 

u/]sf] kfOG5 . g]kfndf jgnfO{ ljleGg ju{df -/fli6«o jg, ;/sf/åf/f Jojl:yt jg, ;+/lIft jg, 

;fd'bflos jg, sj'lnotL jg, wfld{s jg, lghL jg, ljefhg u/L Joj:yfkg ul/Psf] 5 . To:t} 

g]kfn ;/sf/sf] jg P]g @)$( tyf lgodfjnL @)%! nufot cGo gLltlgodx¿n] klg jg 

Joj:yfkgdf dxTTjk"0f{ e"ldsf v]n]sf] 5 . o;sf cnfjf lgDg pkfox¿ ckgfP/ jg hª\un 

;+/If0f ug{ ;lsG5 . 

!= of]hgfj4 tyf j}1flgs ¿kdf ?v sf6\g] / nufpg] . 
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@= jg hª\undf cUgL /]vfx¿ lgdf{0f u/L cfunfuL lgoGq0f ug]{ . 

#= ;do ;dodf afemf] hldg tyf le/fnf] 7fpFFdf k|fljlwssf] ;Nnfx cg';f/ j[Iff/f]k0f ug]{ . 

$= jg hª\unsf] ;+/If0fsf nflu ag]sf gLltlgodsf] hfgsf/L tyf lzIff ;j{;fwf/0f 

hgtfnfO{ lbg] / s8fOsf ;fy sfg'gsf] kfngf ug{ nufpg] . 

%= jg hª\unsf] lbuf] ¿kdf pkof]u ug{ hgr]tgf clej[l4 ;DaGwL sfo{Stdx¿ ;~rfng 

ug]{ . 

tkfO{“n] slt a'‰g'eof] < 
!#= jghª\unsf] ;+/If0f Pjd\ Joj:yfkg ug{ lsg h?/L 5 < 

!$= jghª\un ;+/If0f ug{ g]kfndf rflnPsf k|d'v sbdx¿ s] s] x'g\ < 

!%= jghª\un ;+/If0f ug]{ pkfox¿ s] s] x'g\ < 

#=% kfgLsf] ;+/If0f Pjd\ Joj:yfkg (Conservation & management of sources of 

water): 

kfgLsf] pkl:ylt k[YjLdf ;hLj k|f0fLsf] pb\ud x'g'sf] k|d'v sf/0f xf] . kfgL dfq Pp6f o:tf] 

kbfy{ xf] h'g xfdL vfg b]lv ;/;kmfOdf k|of]u u5f}{ . ljB't pTkfbg ug{, sn sf/vfgfx¿ 

;~rfng ug{, l;+rfO ug{, df5f kfng h:tf sfo{x¿sf nflu kfgLsf] cfjZostf kb{5 . kfgL 

ljgf hLjg ;Dej 5}g . kf/jxgsf nflu klg ljZjdf kfgLsf] ;|f]tx¿ k|of]u x'g] u/]sf] 5 . 

t;y{ kfgLsf] ;+/If0f Pjd\ plrt Joj:yfkg ug'{ cTofjZos 5 . kfgLsf] ;+/If0f Pjd\ 

Joj:yfkgsf nflu lgDgfg';f/sf pkfox¿ cjnDag ug{ ;lsG5 . 

!= pBf]u snsf/vfgfx¿df kfgL k|zf]wg kZrft\ k'gM k|of]udf Nofpg] . 

@= hnfwf/ / lxdtfn ;+/If0f ;DaGwL cleofg ;~rfng ug]{ . 

#= PsLs[t hnfwf/ If]q Joj:yfkg gLlt cg';f/ cl3 a9\g] . 

$= hn k|b"if0fsf sf/s tTTjx¿df lgoGq0f ug]{ . 

%= kfgLdf df5f dfg]{ k|of]hgsf nflu ljiffbL / ljB'tLo ;fdu|Lsf] k|of]udf /f]s nufpg] . 

^= afFemf] hldg / le/fnf] 7fpFFdf j[Iff/f]k0f ug]{ . 

&= kfgLsf] e08f/0f / ljt/0f j}1flgs tl/sfn] ug]{ . kfgnLfO{ v]/ kmfNg' x'Gg eGg] ljifodf 

hgr]tgf hufpg] . 

*= jiff{sf] kfgL ;ª\sng ug]{ / pkof]u ug{ k|f]T;fxg ug]{ . 

tkfO{“n] slt a'‰g'eof] < 
!^= kfgLsf] ;+/If0f lsg ug'{ h?/L x'G5 < 

!&= kfgLsf] ;+/If0f / Joj:yfkg s;/L ug{ ;lsG5 < s]xL a'Fbfx¿ n]Vg'xf];\ . 
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cEof; 

!= jftfj/0f eg]sf] s] xf] < 

@= jftfj/0f k|b"if0f eg]sf] s] xf] < 

#= jfo' k|b"if0f eg]sf] s] xf] < o;sf sf/0fx¿ s] s] x'g\ < rf/cf]6f a'Fbfx¿ n]Vg'xf];\ . 

$= jfo' k|b"if0fnfO{ lgoGq0f ug]{ s'g} tLgcf]6f pkfox¿ n]Vg'xf];\ . 

%= jfo' k|b"if0fsf s'g} tLgcf]6f c;/x¿ n]Vg'xf];\ . 

^= hn k|b"if0f eg]sf] s] xf] < o;sf sf/0fx¿ s] s] x'g\ < rf/cf]6f a'Fbfx¿ n]Vg'xf];\ . 

&= hn k|b"if0fsf lgoGq0f ug]{ s'g} tLgcf]6f pkfox¿ n]Vg'xf];\ . 

*= df6f] k|b"if0f eg]sf] s] xf] < o;sf s'g} rf/cf]6f sf/0fx¿ n]Vg'xf];\ . 

(= df6f] k|b"if0f lgoGq0f ug]{ s'g} tLgcf]6f pkfox¿ n]Vg'xf];\ . 

!)= jghª\unsf] ;+/If0f Pjd\ Joj:yfkg lsg ug'{k5{ < 

!!= jghª\un ;+/If0f ug]{ s'g} rf/cf]6f pkfox¿ n]Vg'xf];\ . 

!@= kfgLsf] ;+/If0f Pjd\ Joj:yfkg ug]{ s'g} rf/cf]6f pkfox¿ n]Vg'xf];\ . 

k[i7kf]if0f -cEof;df lbOPsf k|Zgx¿sf] pQ/_ 

!= xfd|f] j/k/ /x]sf h}ljs tyf ch}ljs j:t'x¿sf] ;fd"lxs :j¿k, ltgLx¿ aLrsf] cfk;L 

cGt/;DaGw tyf cGt/lj|mofnfO{ g} jftfj/0f elgG5 . 

@= jftfj/0fdf /x]sf h}ljs tyf ch}ljs tTTjx¿ aLrsf] cGt/lj|mof tyf cGt/;DaGwdf 

k|ToIf jf ck|ToIf ¿kdf kl/jt{g eO{ jftfj/0fdf x|f; cfpg] k|lj|mofnfO{ jftfj/0f k|b"if0f 

elgG5 . 

#= jfo'd08ndf /x]sf] :jR5 xfjfdf afXo tTTjx¿ tyf b"lift j:t'x¿ ldl;g uO{ xfjfsf] 

jf:tljs cj:yfdf kl/jt{g cfpg'nfO{ jfo' k|b"if0f elgG5 . jfo' k|b"if0f x'g'sf k|d'v 

sf/0fx¿ o; k|sf/ /x]sf] 5 . 

-s_ Hjfnfd"vL lj:kmf]6g tyf 89]nf]sf] sf/0f pTkfbg x'g] w'jfF, w"nf]n] jfo' k|b"if0f 

u/fpb5 . 

-v_ OGwgsf] ¿kdf k|of]u x'g] ljljw j:t'x¿sf] hngaf6 lg:sg] w'jfFn] klg jfo' k|b"if0f 

u/fpF5 . 

-u_ Ct' kl/jt{g ;Fu} km"nsf k/fu s0fx¿ xfjfdf ldl;gfn] klg jfo' k|b';0f x'G5 . 

-3_ kmf]x/d}nf hyfefjL kmfNgfn] o;sf] b'u{Gwn] klg xfjf k|b"lift x'G5 . 

$= jfo' k|b"if0fnfO{ lgoGq0f ug{ lgDg pkfox¿ cjnDag ug{ ;lsG5 . 

-s_ snsf/vfgfx¿nfO{ dfgj j:tL eGbf 6f9f ;~rfng ug]{ . 
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-v_ j[Iff/f]k0f ug]{ / o;sf] ;+/If0f ug]{ . 

-u_ j}slNks pmhf{sf] k|of]unfO{ k|f]T;fxg ug]{ . 

%= jfo' k|b"if0fn] ljleGg If]qdf c;/ ub{5 . s]xL k|d'v c;/x¿ o; k|sf/ 5g\ . 

-s_ jfo' k|b"if0fn] cf]hf]g txsf] ljgfz ub{5 . 

-v_ jfo' k|b"if0fn] jg:kltx¿sf] h}ljs ljsf;df afwf k'¥ofpF5 . 

-u_ jfo' k|b"if0fn] cDn jiff{ u/fpb5 . h;n] k"/ftflTjs dxTTjsf d7dlGb/ laufg'{sf] 

;fy} df6f]sf] cDnLokg a9fpF5 . 

^= ljleGg ;|f]tx¿af6 ljljw tTTjx¿ kfgLdf ldl;g uO{ kfgLsf] ef}lts tyf /;folgs 

u'0fx¿df kl/jt{g cfpg'nfO{ hn k|b"if0f elgG5 . hn k|b"if0fsf d'Vo sf/0fx¿ o; 

k|sf/sf 5g\ . 

-s_ 9nsf] kfgL l;w}F kfgLsf] ;|f]tx¿df ldl;gfn] hn k|b"if0f x'G5 . 

-v_ snsf/vfgfaf6 lg:sg] /;fogo'St kfgL, kfgLsf ;|f]tdf ld;fpFbf klg hn k|b"if0f 

x'G5 . 

-u_ cfjZostf eGbf a9L /;folgs dn / sL6gfzs cf}iflwsf] k|of]u ubf{ a9L ePsf] 

o:tf kbfy{ kfgLdf ldl;g hfG5 / hn k|b"if0f x'G5 . 

-3_ /]l8of]wdL{ ljsf/ j:t'x¿ kfgLdf kmfNgfn] klg hn k|b"if0f x'G5 . 

&= lgDg pkfox¿ ckgfP/ hn k|b"if0f lgoGq0f ug{ ;lsG5 . 

-s_ kmf]x/d}nf kfgLdf kmfNg glbg] / ;lx tl/sfn] Joj:yfkg ug]{ . 

-v_ d[t hLjhGt'nfO{ lglZrt 7fpFFdf k'l/lbg] jf hnfpg] . 

-u_ kfgLsf] ;|f]t j/k/ ;kmf ;'U3/ /fVg] . af]6 la?jf nufpg] / ;+/If0f ug]{ . 

*= ljljw sf/0fx¿n] ubf{ df6f]sf] ef}lts tyf /;folgs cj:yfdf gsf/fTds kl/jt{g 

cfpF5 eg] To;nfO{ df6f] k|b"if0f elgG5 . lgDg sf/0fx¿n] df6f] k|b"if0f u/fpFb5 . 

-s_ 3/]n' kmf]x/d}nf -h}ljs, ch}ljs b'j}_ hyfefjL kmfNgfn] df6f] k|b"if0f x'G5 . 

-v_ sL6gfzs cf}iflw tyf /;folgs dnsf] cToflws k|of]un] klg df6f] k|b"if0f x'G5 . 

-u_ cf}Bf]lus kmf]x/x¿nfO{ plrt Joj:yfkg gu/L df6f]df kmfNgfn] klg df6f] k|b"if0f 

x'G5 . 

-3_ jfo' k|b"if0fsf] sf/0f x'g] cDn jiff{n] klg df6f] k|b"if0f ub{5 . 

(= df6f] k|b"if0f lgoGq0f ug{ lgDg pkfox¿ ckgfpg ;lsG5 . 

-s_ sL6gfzs cf}iflwsf] k|of]usf] ;§f c? j}slNks pkfox¿ ckgfpg] . 

-v_ /;folgs dnsf] k|of]u eGbf sDkf]i6 dnsf] k|of]unfO{ k|f]T;fxg ug]{ . 
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-u_ k|b"lift kfgLaf6 v]taf/L l;+rfO{ gug]{ . 

-3_ df6f] k|b"if0f ;DaGwL hgr]tgf km}nfpg] . 

!)= h}ljs ljljwtfsf] ;+/If0f u/L k|fs[lts ;Gt'ng sfod /fVg, hnfwf/sf] ;+/If0f ug{, 

e"Ifo, af9L, klx/f] h:tf k|fs[lts k|sf]kx¿sf] lgoGq0f ug{ ;fy} dflg;x¿sf] b}lgs 

cfjZostf h:t} 3fF;, bfp/f cflb k"/f ug{ jg hª\unn] dxTTjk"0f{ e"ldsf v]Ng] ePsf]n] 

jghª\unsf] ;+/If0f / Joj:yfkg ug'{kb{5 . 

!!= jghª\un ;+/If0f ug{ lgDg pkfox¿ ckgfpg ;lsG5 . 

-s_ of]hgfa4 tyf j}1flgs ¿kdf ?v sf6\g] / nufpg] . 

-v_ afFemf] tyf le/fnf] hldgdf j[Iff/f]k0f ug]{ . 

-u_ jghª\un ;+/If0f ;DaGwL gLltlgodsf] lgdf{0f tyf sfof{Gjog ug]{ . 

-3_ jghª\unsf] lbuf] ljsf; tyf pkof]u ;DaGwL hgr]tgf hufpg] . 

!@= kfgLsf] ;+/If0f tyf Joj:yfkg lgDg pkfox¿ ckgfP/ ug{ ;lsG5 . 

-s_ snsf/vfgfx¿af6 lg:s]sf kmf]x/ kfgL k|zf]wg kZrft dfq} kmfNg nufpg] . 

-v_ hnfwf/ / lxdtfn ;+/If0f ;DaGwL cleofg ;~rfng ug]{ . 

-u_ hn k|b"if0fsf sf/s tTTjx¿df lgoGq0f ug]{ . 

-3_ jiff{sf] kfgL ;ª\sng / pkof]u ug{ k|f]T;flxt ug]{ . 

;f/f+z -tkfO{Fn] sltsf] a'‰g' eof] eGg] k|Zgx¿sf] pQ/_ 

!= k[i7kf]if0fsf] g+= @ 

@= k[i7kf]if0fsf] g+= # klxnf] c+z 

#= jfo'k|b"ifsnfO{ b'O{{ efudf ljefhg ul/Psf] 5 . tL x'g\ k|fylds / låtLo ;|f]t . 

$= k[i7kf]if0fsf] g+= # sf] bf]>f] c+z 

%= k[i7kf]if0fsf] g+= % 

^= k[i7kf]if0fsf] g+= $ 

&= k[i7kf]if0fsf] g+= ^ sf] klxnf] c+z 

*= k[i7kf]if0fsf] g+= ^ sf] bf]>f] c+z 

(= k[i7kf]if0fsf] g+= & 

!)= k[i7kf]if0fsf] g+= * sf] klxnf] c+z 

!!= k[i7kf]if0fsf] g+= * sf] bf]>f] c+z 

!@= k[i7kf]if0fsf] g+= ( 

!#= k[i7kf]if0fsf] g+= !) 

!$= g]kfndf jghª\unsf] ;+/If0f ug{ jgnfO{ ljleGg ju{df ljefhg u/L Joj:yfkg ug]{ 
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k|of; ul/Psf] 5 . o;sf cnfjf g]kfn ;/sf/sf] jg P]g @)$( tyf lgodfjnL @)%! 

nufot cGo gLlt lgodn] jghª\un ;+/If0f tyf Joj:yfkgdf dxTTjk"0f{ e"ldsf lgjf{x 

u/]sf] 5 . 

!%= k[i7kf]if0fsf] g+= !! 

!^= kfgL k|f0fL dfqfsf] nflu cTofjZos kbfy{ xf] . lkpg, vfgf ksfpg, ;/;kmfO{ ug{, 

la?jfx¿ x's{g, a9\g, ljB't pTkfbg ug{, snsf/vfgf ;~rfng ug{, l;+rfO{ ug{ 

cTofjZos ePsf]n] kfgLsf] ;+/If0f ug{ h?/L 5 . 

!&= k[i7kf]if0fsf] g+= !@ 
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PsfO M @! 

k[YjLsf] Oltxf; 

(History of the Earth) 

!= kl/ro  

xfdL /x]sf] k[YjL s;/L pTklQ eof] xf]nf < of] kSs} klg rf;f]sf] ljifo x'g ;S5 . o; kf7df 

k[YjLsf] pTklQ;DaGwL s]xL l;4fGtx¿ ljleGg ;dodf k[YjLdf ePsf] Std ljsf;, hLjfjz]if 

tyf vlgh OGwgsf] af/]df s]xL hfgsf/L lbg] sf]lz; ul/Psf] 5 .  

@= p2]Zo  

o; PsfOsf] cWoogkl5 tkfO{F+ lgDg sfo{x¿ ug{ ;Ifd x'g'x'g]5 M  

-s_ r6\6fg / cjz]ifaf6 k[YjLsf] Oltxf;sf] JofVof ug{  

-v_ hLjfjz]ifaf6 k|fKt k|df0fx¿sf] cfwf/df hLjx¿sf] ljsf; Stdsf] ;do j0f{g ug{  

-u_ hLjfjz]ifsf] klxrfg u/L hLjfjz]if / h}ljs OGwg aGg] k|lj|mofsf] JofVof ug{  

-3_ h}ljs OGwgsf] dxTTTj j0f{g ug{  

#= ljifoj:t'  

#=! ;f}o{ kl/jf/sf] pTklQ 

k[YjL ;f}o{ kl/jf/sf] Pp6f ;b:o xf], To;}n] o;sf] pTklQ k|ToIf ¿kdf ;f}o{ kl/jf/sf] 

pTklQ;Fu ;DaGwLt 5 . ljz]iftM ;f}o{ d08nsf] pTklQ ;DaGwdf j}1flgsx¿df b'O{{ k|sf/sf 

dtx¿ kfOG5g\ . Ps k|sf/sf] dtcg';f/ cs:dft 6'lStP/ jf lj:kmf]6g eP/ ;f}o{ kl/jf/ 

pTklQ ePsf] dflgG5 eg] csf]{ k|sf/sf] dtcg';f/ w'nfsf s0fx¿ la:tf/} hf]l8g] Stddf ;f}o{ 

kl/jf/sf] pTklQ ePsf] dflgG5 . o;;DaGwL s'g} ;j{dfGo l;4fGt k|ltkfbg eO;s]sf] 5}g .  

!= ;j{k|yd ;g\ 1749 df k|mfG;sf hh{ jkmgn] k[YjLsf] pTklQaf/] cfˆgf] l;4fGt k|:t't u/] . 

pgsf] l;4fGtcg';f/ w]/} ;do klxn] a|x\df08df 3'Db} uPsf] Pp6f ljzfn nfdk'R5«] tf/f 

;"o{;u 7Ss/ vfg uO{ k[YjLnufotsf cGo u|x / pku|xx¿ ag] .  

@= ;g\ 1756 df hd{g bfz{lgs sfG6n] csf]{ g]a'n/ gfdsf] kl/sNkgf k|:t't u/]sf lyP 

h;nfO{ ;g\ 1796 df n]Knf;n] ;'wfg]{ sfd u/] . pgsf egfOcg';f/ cGtl/Ifdf jfikk"0f{ 

lk08 3'ld/x]sf] lyof] . o;/L 3'Dg] Stddf of] lk08 ;]nfpb} uO{ v'lDrg yfNof], h;n] ubf{ 

o; lk08af6 ;–;fgf lk08¿kL 6'j|mfx¿ pl5l6\6P/ aflx/ lgl:sP . tL 6'j|mfx¿n] 7"nf] 

lk08nfO{ kl/Stdf ug{ yfn] . o;/L 7"nf] lk08 ;"o{sf] ¿kdf :yflkt x'g k'Uof] eg] cGo 

lk08 u|x pku|x cflb ag] .  

#= lhG; / h]k|m]gn] ;g\ 1917 df k|ltkfbg u/]sf] kl/sNkgfcg';f/ k|frLgsfndf Pp6f 7"nf] 

tf/f 3'Db}3'Db} ;"o{sf] glhs k'Uof] . o; tf/fsf] cfˆgf] cfsif{0fn] ;"o{af6 Hjf/ pTkGg 
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u/fof] . pSt Hjf/Lo kbfy{ 7G8f eO{ 6'lStg hfFbf u|x, pku|x cflb agL ;f}o{kl/jf/ aGof] 

. o; k|lj|mofdf k[YjL klg aGof] . k[YjLsf] cfo'af/] e"ue{zf:qL, hLjzf:qL cflb 

j}1flgsx¿sf] dt km/skm/s kfOG5 . b jN8{ a's OG;fOSnf]k]l8of (The world book 

encyclopedia) df pNn]v ePcg';f/ k[YjL;DaGwL s]xL dxTTjk"0f{ tYofª\sx¿ o;k|sf/ 

5g\ M  

cg'dflgt pd]/ 4.5 c/a jif{  

;txsf] hDdf If]qkmn 509,700,000 ju{ lsnf]ld6/ 

:ynv08 148,400,000 ju{ lsnf]ld6/ 

hnv08 361,300,000 ju{ lsnf]ld6/ 

Jof; 12,756.3 lsnf]ld6/ 

;/b/ ;fk]lIft 3gTj 5.5 u|fd k|lt 3=;]=ld= 

lk08 M 6 x 10
21 d]l6«s 6g 

pku|x ;ª\Vof 1 -rGb|df_ 

tkfO{“+n] slt a'em\g'eof] < 
-!_ lgDg lrqsf] cWoog u/L pSt lrqx¿n] plNnlvt s'g l;4fGtx¿nfO{ JofVof 

u5{g\ < 

 
 
 
 
 
 
 
 

 

 

k'5«]tf/f    k|frLg ;"o{ 

u|x        ;"o{ lrq 21.1 
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#=@ ef}ule{s ;do (Geological time) 

k[YjLdf kfOg] r§fg tyf hLjfjz]ifsf] cWoogkZrft j}1flgsx¿n] k[YjLsf] cfo', o;sf] agfj6 

/ ljleGg ;dodf pTklQ tyf ljsf; ePsf hLjx¿sf] af/]df kQf nufPsf 5g\ . k[YjLsf] 

pTklQ cfheGbf sl/j 4.5 c/j jif{ klxn] ePsf] lyof] . k[YjLsf] pTklQ ePkZrft ljleGg 

36gfx¿ 36] . ;'?df k[YjL xfnsf] cj:yfdf lyPg . k[YjLsf] pTklQb]lv xfn;Ddsf] cjlwnfO{ g} 

ef}ule{s ;do elgG5 . oxL cjlwn] k[YjLsf] Oltxf; af]s]sf] 5 . k[YjLdf o;sf] pTklQkZrft 

36]sf 36gfx¿ oxfF ePsf] hLjx¿sf] ljsf;sf] cfwf/df ef}ule{s ;donfO{ Ocf]g, dxfsNk, 

sfn / o'udf afFl8Psf] 5 . ;Dk"0f{ ef}ule{s ;do tflnsfnfO{ d'Vo ¿kdf rf/cf]6f O/fdf 

ljeflht ul/Psf] 5 . tL o; k|sf/ 5g\ M 

!= ;]gf]hf]Os O/f (Cenozoic era) 

o; O/fsf] cjlw xfnb]lv 6 s/f]8 50 nfv jif{ k"j{;Ddsf] cjlwnfO{ dflgG5 . To;}n] o; O/fdf 

r6\6fg k'm6\g], km}lng], ljleGg lsl;dsf kj{tx¿ aGg] h:tf Std rln/x\of] . Hjfnfd'vL 

ljikmf]6g eof] . tfksf] sf/0fn] jfo'd08nLo l:yltdf kl/jt{g eO/x\of] . w]/} lr;f] x'gfn] k[YjLdf 

lxFp hDg yfNof] . h;n] ubf{ k|frLg hLjx¿ gi6 eO{ gofF gofF hLjx¿sf] ljsf; eof] . o;} 

O/fdf :tgwf/L ju{sf hgfj/x¿sf] ljsf; ePsf] dflgG5 . To;}n] o; O/fnfO{ :tgwf/Lx¿sf] 

O/f klg elgG5 . 

w'nf]sf s0fx¿ 

tf/f 

  ;"o{       u|xx¿ 

;f}o{ d08n 

lrq 21.2 
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@=  d];f]hf]Os O/f (Mesozoic era) 

o; O/fsf] cjlw sl/a 25 s/f]8 jif{ cl3b]lv 6 s/f]8 50 nfv jif{ klxnf;Ddsf] cjlwnfO{ 

dflgG5 . o; cjlwdf kfOPsf r6\6fgx¿sf] cWoogaf6 ljleGg lsl;dsf kxf8 tyf kj{tx¿ 

lgdf{0f ePsf] s''/f yfxf x'G5 . ;fy} o; cjlwdf :yn, hn / jfo'df hLjx¿ afFRg ;Sg] l:ylt 

l;h{gf ePsf] cg'dfg ul/G5 . o; cjlwdf w]/} ;ª\Vofdf ;/L;[kx¿sf] ljsf; ePsfn] o; 

O/fnfO{ ;/L;[ksf] ;do elgG5 . o; ;dodf ljzfnsfo ;hLjx¿sf] pTklQ / ;fd|fHo ePsf] 

dflgG5 . o;} O/fdf tL 8fOgf];/x¿ nf]k klg ePsf x'g\ . o; O/fnfO{ 3;|g] hLjx¿sf] O/f 

eg]/ klg lrlgG5 . 

#=  Koflnof]hf]Os O/f (Palaeozoic era) 

o; O/fsf] cjlw sl/a 54 s/f]8 jif{ cl3b]lv 25 s/f]8 jif{;DdnfO{ dflgG5 / o; cjlwsf kq] 

r6\6fgx¿df /x]sf cjz]ifx¿sf] cWoogaf6 hLj / jg:kltx¿sf] ljsf; ePsf] kfOG5 . To:t} 

jfo' d08n Pjd\ hnjfo'df kl/jt{g ePsf] cg'dfg ul/G5 . o; cjlwdf :yn / hndf /xg] 

9f8 gePsf / 9f8 ePsf hLjx¿sf] ljsf; ePsf] k|df0fx¿ kQf nfu]sf] 5 . 

$=  lk|SoflDa|og O/f (Pre-cambrian era) 

57 s/f]8 jif{k"j{sf] ;donfO{ lk|SoflDa|og O/f elgG5 . o; O/fsf] ;'?df ;hLjx¿sf] cl:tTTj g} 

g/x]sf] kfOG5 . sl/a 3.8 c/a jif{k"j{ AofS6]l/of / 3.2 c/a jif{k"j{ n]p cl:tTTjdf cfPsf] 

k|df0f e]l6G5 . oxL O/fdf gfO; (gneiss) / u|]gfO6 (granite) h:tf cfUg]o r6\6fg ag]sf] 

dflgG5 . o; O/fsf] ;F3f/lt/ 9f8 gePsf hgfj/x¿sf] afx'Notfsf k|df0fx¿ klg km]nf k/]sf 

5g\ . 

k[YjLsf] ef}ule{s tyf h}ljs Oltxf;sf] ;+lIfKt ljj/0f 

tflnsf M ef}ule{s o'u tyf hLj ljsf;sf] Std 

dxfsNk 
(Era) 

cjlw (Duration in 

years) 
hLjx¿sf] k|fb'ef{j (Origin of organisms) 

gjhLjL 
(Cenozoic) 

6 s/f]8 50nfv jif{ 

cl3b]lv jt{dfg;Dd 
� klxnf] :tgkfoL / 3f]8fx¿sf] pTklQ 

� ljleGg :tgwf/Lx¿ h:t} M xfQL, x\j]n, df5fsf] 

ljsf; 

� ltvf bFft ePsf la/fnf] / afb/x¿sf] ljsf; 

� 3fF; rg]{ hgfj/x¿sf] ljsf; 

� dflg;sf] pTklQ / ljsf; 

� kfif0fsfnLg dflg;, e'Tn] 7"nf xfQLx¿sf] 

ljsf; 

� cfw'lgs dflg;, cGo :tgwf/Lx¿ / dflg;sf] 

k|e'Tj 
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dWohLjL 
(Mesozoic) 

 

25 s/f]8 jif{ cl3b]lv 

6 s/f]8 50 nfv jif{ 

cl3;Dd 

� 8fOgf];/, r/fr'?ª\uL, s5'jf, 3;|g] hGt'sf] 

pTklQ, sf]0fwf/L la?jfsf] pTklQ 

� 3;|g] hGt'x¿sf] k|e'Tj, 8fOgf];/, r/fr'?ª\uL / 

cGo hGt'x¿sf] pTklQ / ljsf; 

� k'mn k'mNg] la?jfx¿ / ljleGg ls/fx¿sf] pTklQ 

Pjd\ 8fOgf];/ / 7"nf 3;|g] hGt'x¿sf] ljgf; 

Kf"/fhLj 
(Palaezoic) 

 

57 s/f]8 jif{ cl3b]lv 

25 s/f]8 jif{ 

cl3;Dd 

� s]xL ;fd'lb|s hLjx¿sf] ljsf; 

� ;d'b|df klxnf] 9f8 ePsf hLjx¿sf] ljsf; 

� klxnf] :yn / xl/of jg:klt tyf df5fsf] 

pTklQ / ljsf; 

� kv]6f ePsf ls/fx¿sf] pTklQ, df5fsf] ljsf; 

/ la?jfsf] pTklQ / ljsf; 

� 3;|g] / peor/ hLjsf] pTklQ, plgpF hfltsf 

af]6 la?jfsf] pTklQ / ljsf; 

� 9f8 ePsf / gePsf ljleGg hLjx¿sf] nf]k / 

k|yd ;/L;[ksf] ljsf; 

lk|SoflDa|og 
(Pre 

cambrian ) 

57 s/f]8 jif{k"j{b]lv 

k[YjLsf] pTklQ;Dd 

� sl/a 3.8 c/a jif{k"j{ AofS6]l/of / 3.2 c/a 

jif{k"j{ n]psf] cl:tTTj 

� gfO; -gneiss_ / u|]gfO6 -granite_ h:tf cfUg]o 

r6\6fgsf] lgdf{0f 

;|f]t M The ICS's Geologic Time Scale, 2012 

tkfO{“n] slt a'em'g'eof] < 
@= dWohLj dxfsNk / gjhLj dxfsNksf] aLrdf b'O{{cf]6f km/sx¿ 5'6\ofpg'xf];\ . 

#=# hLjfjz]if (Fossil) : ha hLljt j:t'x¿ db{5g\ ta ltgLx¿ df6f], afn'jf, lxnf] cflbdf 

k'l/G5g\ . cem oL j:t'x¿ af9L, klx/f], Hjfnfd'vL lj:kmf]6g cflb x'Fbf k[YjLsf] leqL 

efudf k'Ub5g\ . o;/L k[YjLsf] leqL efudf k'Ubf o;sf] g/d efu s'lxG5 t/ s8f 

efux¿ s'lx+b}g / ;'/lIft eP/ /xG5g\ . sltko a]nfdf hLjx¿ s'lxP/ uPkl5 ToxfF 

pSt hLjsf 5fkx¿ dfq klg /xG5 . o;/L k|s[ltdf ;l~rt eP/ /x]sf] hLjx¿sf] 

cjz]ifnfO{ hLjfjz]if(Fossil) elgG5 . s'g} s'g} 7fpFsf] 9'ª\ufsf] cfo' kQf nufP/ af3 jf 

dfG5] jf r/f kfpg] ;do slt jif{cufl8 /x]5 eGg] kQf nufpg ;lsG5 . hLjfz]if 

;DaGwL cWoog ug]{ lj1fgnfO{ Kofn]G6f]nf]hL (Paleontology) elgG5 .  

hLjfjz]ifsf] klxrfg (Identification of fossil) 

hLjfjz]ifx¿ ;fdfGo ¿kdf hLjx¿sf] zf/Ll/s cª\usf cfs[ltx¿af6 ljleGg k|sf/n] klxrfg 
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ug{ ;lsG5, h'g tn lbOPsf] 5 M  

!= d[t hLjsf] k"/} efu jf s'g} cª\usf] 5fk hldgsf] s8f efu cyjf kq] r§fgx¿df /x]sf] 

x'G5 . tL 5fkx¿sf] cWoog u/L hLjfjz]if lrGg / ;f] 5fk s'g ;dodf ag]sf] egL 

cg'dfg ug{ ;lsG5 .  

@= kq] r§fgx¿ aGg] Stddf s'g} af]6la?jf tyf kz'kG5Lsf] k"/f cl:yk~h/ jf s]xL efu 

r§fg tyf df6f]df lylrP/ 5fk jf cjz]ifsf ¿kdf /x]sf] x'G5 . sfnfGt/df o;sf] 

;xfotfaf6 hLjfjz]if ;lhn} kQf nufpg ;lsG5 .  

#= s'g} hLjx¿sf] xf8vf]/, bfFt cl:yk~h/, 8fF7, kft h:tf s8f efux¿sf] :j¿ksf] 

¿k/]vf (external morphology) df6f], afn'jf, kq] r§fgx¿ cflbdf ;l~rt eP/ /x]sf] 

kfOG5 . To:t}, hLjx¿ d/]/ dflyaf6 df6f], afn'jf (Sediments) n] lylrO{ ltgLx¿sf] 

z/L/ s'lxP/ vfnL ePsf] :yfgdf ag]sf] hLjsf] afXo efu (shell) sf] cfs[lt (mould) 

af6 klg hLjfjz]if klxrfg ug{ ;lsG5 . ;fy} hLjx¿ lxF8]sf kfOnfx¿ jf wl;|Psf] 

¿k/]vf klg r§fgx¿df ;l~rt ePsf] kfOPsf 5g\ . o;af6 klg hLjfjz]ifsf] klxrfg 

ug{ ;lsG5 .  

hLjfjz]if aGg] k|lj|mof (Process of fossil formation) 

hLjfjz]if ljleGg lsl;daf6 aGb5 . hLjfjz]if aGgsf nflu hLjsf] z/L/df s8f xf8 x'g' k5{ 

;fy} ;f] s8f xf8nfO{ l56f]eGbf l56f] df6f]n] 5f]lkg k5{ . o;;DaGwL s]xL k|lj|mofx¿ tn j0f{g 

ul/Psf 5g\ M  

d[t hLjx¿sf] s'g} cª\u jf k"/f z/L/ df6f], afn'jf lxnf] cflbdf ufl8Fbf jf ;d'b|sf] afn'jf, 

df6f] (sediments) leq k'l/Fbf s'g} efu un]/ df6f]df ldN5g\ eg] s'g} efu ;'/lIft /xG5g\ . o; 

k|lj|mofdf d[t hLjx¿sf] ;+/lIft efu tyf z/L/sf] cl:yk~h/ sfnfGt/df r§fg, s8f df6f]df 

5fk (impression) sf ¿kdf /xL hLjfjz]if aG5g\ . ;d'Gb|, hnLo :yn,g/d df6f]x¿ (soft 

sediments) cflbdf d[t hLjx¿sf] z/L/ ;+/If0f x'g] a9L ;Defjgf x'G5 . 

o;/L ltgLx¿sf] d[t z/L/sf] s8f efu jf 5fk kq] r§fg aGg] Stddf ;l~rt /xL cjz]ifx¿sf 

¿kdf kfOG5 . gofF pd]/sf] cjz]if kq] r§fgsf] dflyNnf] efudf / k"/fgf pd]/sf cjz]ifx¿ eg] 

tnlt/ lylrP/ /x]sf x'G5g\ . k[YjLdf Hjfnfd'vL, af9Lklx/f] hfFbf g/d df6f]x¿sf] ;fydf d[t 

hLjx¿ klg hDdf x'G5 jf ;d'Gb|sf] lkFwdf ltgLx¿sf xf8vf]/, 8fF7, kft, bfFt cl:yk~h/ 

cflbnfO{ ;'/lIft lsl;daf6 lgsfn]/ cWoog u/L hLj ljsf; Std tyf To; ;dosf] xfjfkfgL 

kQf nufpg ;lsG5 . 
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g/d df6f]x¿ lylu|Fbf d[t hLjx¿ klg ;fy} /xG5g\ . 
To:tf hLjx¿sf] z/L/sf sdnf efux¿ s'lxP/ 
df6f]df ldN5g\ eg] s8f efux¿ g/d df6f]x¿ 
(Soft sediment) n] lylu|P/ /xG5g\ . tL s8f 
efux¿sf] :j¿ksf] ¿k/]vf df6f], afn'jf, 9'ª\uf 
cflbdf ;l~rt eP/ /x]sf x'G5g\ . To:t} d[t 
hLjx¿sf] z/L/ s'lxP/ df6f]df ldn]kl5 ToxfFF vfnL 
:yfg /xG5 . Tof] vfnL 7fpFF c? j:t'x¿n] el/Fbf 
hLjsf] afx\o efusf] cfs[lt aGb5 . To;}n] 
kz'kG5Lsf] z/L/sf cª\ux¿, ?vsf xfFuf cflbsf 
cfs[ltx¿ s8f j:t'x¿df 5fksf ¿kdf /xG5g\ .  

 
 
 
 
 
 
 
 
 
 

 
lrq 21.3 

 

hLjfjz]ifsf] dxTTj (Improtance of fossil) 

hLjfjz]ifsf] cWoogaf6 hLjx¿sf] ljsf;Std kQf nufpg ;xof]u k'U5 . To:t} logLx¿af6 

r§fgsf] kq (strata) sf af/]df klg yfxf x'G5 . logLx¿ ljsf;Stdsf] k|df0fx¿sf ¿kdf 

lnOG5g\ . logLx¿af6 ljleGg ef}ule{s sfnx¿ / hLjfjz]ifsf] ;DaGw yfxf kfpg ;lsG5 . 

logLx¿sf] cWoogaf6 hLjx¿sf] ljsf; slxn]b]lv s;/L ;'? eof] eGg] cg'dfg ug{sf nflu 

;xof]u k'Ub5 . ;fy} hLjfjz]ifsf] pd]/sf] cfwf/df r§fgx¿sf] pd]/ ;fy} ;f] ;dosf] xfjfkfgL 

(climate) klg yfxf kfpg ;lsG5 . 

tkfO{“n] slt a'em\ g'eof] < 
#= hLjfjz]if eg]sf] s] /x]5 < 

$= hLjfjz]ifsf b'O{{cf]6f dxTTjx¿ s] s] x'g ;S5g\ < 

#=$ vlgh OGwg (Fissil Fuel) : vfgLaf6 k|fKt ug{ ;lsg] aNg] vlgh kbfy{nfO{ vlgh OGwg 

elgG5 . vlgh OGwgnfO{ sf]Onf, vlgh t]n, k|fs[lts UofF; cflb k|sf/df ljefhg ug{ 

;lsG5 .  

-s_ sf]Onf (Coal) 

sf]Onf sfa{g, xfO8«f]hg / clS;hg tTTjx¿af6 ag]sf] x'G5 . o;}sf cfwf/df o;sf] u'0f:t/ 

lgwf{/0f x'G5 . u'0f:t/sf cfwf/df sf]OnfnfO{ lk6, lnUgfO6, ;j–lj6'ldg;, lj6'ldg; / 

cfGy|f;fO6 u/L kfFr k|sf/df StdzM ljefhg ul/Psf] 5 . ;a}eGbf sd;n hftsf] sf]Onf lk6 

xf] eg] cfGy|f;fO6 ;a}eGbf pRr u'0f:t/sf] sf]Onf xf] . u'0f:t/o'St sf]Onf s8f / afNbf w]/} 

tfk k|fKt x'g] tyf sd w'jf cfpg] vfnsf] x'G5 .  

sf]Onf aGg] tl/sf (Formation of coal) 

ef}ule{s k|df0fcg';f/ jg:kltsf ljleGg efux¿ hldgleqsf] pRr rfk / tfkStdn] ubf{ 

ljR5]bg eO{ sf]Onfdf kl/0ft x'G5g\ . o; k|lj|mofdf ef}ule{s pRr rfk / tfkStdn] ubf{ 

af]6la?jfsf efux¿ s'lxP/ tfkzlSt ;~ro ePsfj j:t'x¿ aGb5g\ . o;nfO{ sf]Onf elgG5 . 

;d'lGb| ;tx 

 

gofF 

kq]r6\6fg 

kq]r6\6fg cl:yk~h/ w]/} k"/fgf] r6\6fg 

(Limestone) (Fossil) (Granite) 
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sf]Onfdf sfa{g, xfO8«f]hg / clS;hg h:tf tTTjx¿ /x]sf x'G5g\ . sf]Onfdf ePsf oL 

tTTjx¿sf] dfqfn] sf]Onfsf u'0fdf km/s kf5{ . af]6la?jfsf k"/} efu jf ltgLx¿sf] s'g} efu 

efl;nf] hldg (swamp land) df cjz]ifsf ¿kdf y'k|]/ nfdf] ;do;Dd /xFbf ltgLx¿ sf]Onfdf 

kl/0ft x'G5g\ . ef}ule{s rfk / tfkStdsf] k|efjn] sf]Onfsf] tx aGg ;'? u5{ . k|frLg ;dodf 

vf; u/L wflknf] If]qx¿df k|z:t dfqfdf af]6la?jfx¿ ePsf] e"ue{ljb\x¿ atfpF5g\ . ef}ule{s 

xnrn x'Fbf tL af]6la?jfx¿ hldgd'lg lylrP/ /x] . o;af6 la:tf/} sf]Onfsf] tx aGg yfNof] . 

sf]Onfsf] txnfO{ afn'jf, 9'ª\uf, kq] r§fg cflbn] lyrL hldgd'lg sf]Onf y'k|]/ /x\of] . To;}n] 

ljZjsf ljleGg efux¿df sf]Onf hldgd'lg /x]sf] kfOG5 . g]kfnsf] bfªdf sf]Onf kfOG5 .  

sf]Onfsf] dxTTj (Importance of coal)  

sf]Onf OGwgsf] dxTTjk"0f{ ;|f]t xf] . o;nfO{ 3/, pBf]u cflb If]qdf k|of]u ul/G5 . sf]Onf k|fKt 

ePdf o;sf] k|of]u u/]/ ljB't\ pTkfbg ug{ klg ;lsG5 . pBf]ux¿df pmhf{sf nflu sf]Onf 

k|of]u x'G5 . To:t} 3/, sfof{no cflb :yfgnfO{ tftf] kfg{ sf]Onf k|of]u ul/G5 . O6fe6\6f, 

kmnfd pBf]u cflbdf pmhf{sf nflu sf]Onfsf] k|z:t k|of]u ug]{ rng 5 . sf]Onf w]/} eP c? 

b]znfO{ a]rL wg cfh{g ug{ ;lsG5 .  

-v_ vlgh t]n (Mineral oil) 

 vlgh t]n eGgfn] k]6«f]lnod (petroleum) kbfy{ eGg] a'lemG5 . of] sRrf vlgh t]n (crude 

oil) xf] . o;n] aNg ;Sg] kbfy{ eGg] hgfpF5 . of] xfO8«f]sfa{g / cGo j;t'x¿sf] ld>0f xf] . 

sRrf t]nsf] tf}nsf] hDdf efudf sl/j 90 b]lv 95 k|ltzthlt xfO8«f]sfa{g g} x'G5 . ;fy} 

o;df clS;hg, ;Nkm/, gfO6«f]hg / cGo vlgh j:t'x¿ klg s]xL dfqfdf ldl;P/ /x]sf x'G5g\ .  

vlgh t]n aGg] tl/sf (Formation of mineral oil) 

k[YjLdf e""–xnrn x'Fbf d[t af]6la?jf, hgfj/ cflb s]xL 
kq] r§fgd'lg / s]xL df6f]d'lg lylrP/ /xg k'U5g\ . 
d[t j:t'x¿ ;d'b|df] lkFwdf /xFbf afn'jf, l;N6 cflb;Fu 
ldl;G5g\ . o;n] ubf{ ltgsf] g/d efux¿ s'lxP 
tfklg s8f efux¿ s'lxg ;Sb}gg\ . tL efux¿nfO{ 
km]l/ kq] r§fgn] lyRb5 . ToxfFF /;folgs k|ltlj|mof eO{ 
xfO8«f] sfa{gsf of}lusx¿ aGb5 . xfO8«f]sfa{g 
of}lusx¿af6 g} sRrf t]n (crude oil) aGb5 . sRrf 
vlgh t]n lgdf{0f x'g nfvf}nfv jif{ nfU5 . sRrf 
vlgh t]n hldgsf] w]/} tn lylrP/ /x]sf] x'G5 . s8f 
r§fg (impermeable cap rock) sf] d'lg t]n /x]sf] 
x'G5 . t]nsf] tnlt/ ;]n (shale) h:tf] kq] r§fg 
/x]sf] x'G5 . sRrf t]n k|zf]wg u/L lgDglnlvt 
pkof]uL j:t'x¿ pTkfbg ul/G5 .  

 
 
 
 
 
 
 
 
 
 
 
 

lrq 21.4 

 

t]n tyf UofF; aGg] k|lj|mof 
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lgsfNg] kfOk 
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t]n 

 

kfgL  
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s]xL k]6«f]lnod kbfy{ / ltgsf] pkof]lutf lgDgfg';f/ 5 . 
k]6«f]lnod kbfy{  k]6«f]lnod kbfy{sf] pkof]uLtf 

UofF; (gas) UofF; OGwg 

k]6«f]lnod Oy/ (petroleum ether)  3f]ns, ;/;kmfO ug{  

UofF; / l8h]n t]n (gas oil and diesel oil) afNg, l8h]n oftfoftsf ;fwgx¿sf nflu 

OGwg 

dl§t]n (kerosene) OGwg 

n'la|s]l6ª\ u t]n (lubricating oil),  

lu|h (grease), Eof;]lng (vaseline) 

n'la|s];g ug{ 

kf/flkmg jfS; (paraffin wax) d}gaQL, ;nfO{ cflb agfpg 

k]6«f]lnod sf]s (petroleum coke)  OGwg 

vlgh t]nsf] dxTTj (Importance of mineral oil) 

-c_ vlgh t]nnfO{ oftfoftsf ;fwgx¿ ;~rfng ug{ k|of]u ul/G5 . vfg]s'/f ksfpgsf 

nflu klg o;sf] k|z:t k|of]u x'G5 . k]6«f]lnod kbfy{nfO{ /;folgs dn, sL6gfzs 

ljifflb, Knfli6s, /ª\ /f]ug, lj:kmf]6s kbfy{, cf}iflw cflb agfpg k|of]u ul/G5 .  

-cf_ ljleGg pBf]ux¿df k|of]u ul/g] oGqx¿ ;~rfng ug{sf nflu vlgh t]n k|of]u ul/G5 .  

tkfO{“n] slt a'‰g'eof] < 
%= sf]Onf s;/L aGbf]/x]5 < 

^= vlgh OGwgsf] dxTTj s] s] x'g ;S5g\ < 
 

$= cEof; 

-!_ k[YjLsf] pTklQ ;DaGwL hh{ akmgsf] l;4fGt / sfG6sf] l;4fGtaLrsf] Pp6f km/s 

n]Vg'xf];\ .  

-@_ ef}ule{s ;do eg]sf] s] xf] < o;nfO{ sltcf]6f dxfsNkx¿df ljefhg ul/Psf] 5 < 

k|To]s dxfsNksf] gfd n]Vg'xf];\ .  

-#_ dWohLj dxfsNknfO{ sltcf]6f sfnx¿df ljefhg ul/Psf] 5 < k|To]s sfnsf] gfd / 

pSt sfnx¿df ePsf] Ps–Ps k|d'v 36gf n]Vg'xf];\ .  

-$_ k"/fhLj dxfsNknfO{ lsg peor/sf] dxfsNk elgG5 < 

-%_ k|s[ltdf hLjfjz]if s;/L aGb5g\ < hLjfjz]ifsf] klxrfg ug]{ tLgcf]6f pkfox¿ 

n]Vg'xf];\ .  

-^_ ;a}eGbf pRr u'0f:t/sf] sf]Onf / lgDg u'0f:t/sf] sf]Onfsf] gfd n]Vg'xf];\ . pRr 

u'0f:t/sf] sf]Onfdf x'g] b'O{{cf]6f u'0fx¿ n]Vg'xf];\ .  

-&_ vlgh t]n eg]sf] s] xf] < of] s;/L aGb5 <  
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%= k[i7kf]if0f  

!= hh{jkmgsf] l;4fGtcg';f/ k'5]«tf/f ;"o{df 7f]lsbf ;"o{ 6'lStP/ ;"o{ tyf u|x ag] . t/ 

sfG6sf] l;4fGtcg';f/ w'nfsf s0fx¿ hf]l8P/ ;"o{ tyf u|xx¿ ag] . 

@= o; kf7df n]lvPsf ef}ule{s ;do;DaGwL cg'R5]b cWoog ug'{xf];\ . 

#= o; kf7df dWohLj dxfsNksf] af/]df n]lvPsf] cg'R5]b cWoog ug'{xf];\ . 

$= k"/fhLj dxfsNkdf hldgdf peor/x¿sf] pTklQ ePsf]n] o;nfO{ peor/sf] dxfsNk 

elgG5 . 

%= hLljt j:t'x¿ d/]kl5 s'g} sf/0fa; k|s[ltdf To:tf hLjx¿sf] c+zx¿ ;'/lIft /xg uP/ 

hLjfjz]if jGg hfG5 . hLjfjz]if klxrfg ug]{ tl/sfx¿  

� k|s[ltdf kfOg] hLjsf] z/L/sf] s'g} efu jf c+z . 

� k|s[ltdf kfOg] hLjsf] z/L/sf] s'g} efu jf c+zsf] 5fk . 

� k|s[ltdf kfOg] hLjx¿sf] cl:yk~h/ .  

^= o; kf7sf] sf]Onfsf] af/]df n]lvPsf] cg'R5]b cWoog ug'{xf];\ . 

&= o; kf7sf] vlgh t]nsf af/]df n]lvPsf] cg'R5]b cWoog ug'{xf];\ . 

^= ;f/f+z  

� hh{ jkmgsf] l;4fGtcg';f/ k'5«]tf/f ;"o{df 7f]lSsbf ;"o{ 6'lStP/ ;f}o{d08n ag]sf] xf] 

. ;a}eGbf 7"nf] efuaf6 ;"o{ aGof] eg] 6'j|mfx¿af6 u|x tyf pku|xx¿ ag] .  

� sfG6sf] l;4fGtcg';f/ cfsfzdf kfOg] w'nfsf s0fx¿ cfsif{0f eO{ hf]l8g] Stddf 

7"nf 7"nf lk08x¿ ag] . tL lk08x¿dWo] ;a}eGbf 7"nf] lk08 ;"o{ aGof] eg] cGo ;fgf 

lk08x¿ u|x tyf pku|xx¿ ag] .  

� hLG; h]k|]msf] l;4fGtcg';f/ ;"o{sf] glhsaf6 Ps zlStzfnL tf/f u'lh|of] . ToxL 

tf/fsf] cfsif{0f k|efjn] ;"o{ rf]Ol6of] / Tof] rf]O6fsf 6'j|mfx¿af6 u|x tyf pku|xx¿ 

ag] eg] dWo efuaf6 ;"o{ aGof] .  

� dWohLj dxfsNk 22.5 s/f]8 jif{cufl8 ;'? eO{ 6.5 s/f]8 jif{cufl8 cGTo eof] . 

o; dxfsNkdf 8fOgf];/x¿sf] k|wfgtf /Xof] . gjhLj dxfsNk 6.5 s/f]8 jif{cufl8 

;'? eof] / xfn;Dd rln/x]sf] 5 . o; dxfsNkdf :tgwf/Lx¿sf] k|wfgtf /Xof] .  

� hLljt j:t'x¿ d/]kl5 k|s[ltdf ;'/lIft eP/ /x]sf ltgLx¿sf] z/L/sf] s'g} efu jf 

cª\usf] 5fknfO{ hLjfjz]if elgG5 .  

� hLjfjz]ifsf] cWoogaf6 k[YjLsf] Oltxf;df 36]sf 36gfx¿ / hLjsf] ljsf; Stdsf] 

hfgsf/L lng ;lsG5 .  

� jg:kltx¿ bnbn] hldgleq ljz]if cj:yfdf s'lx+bf / ltgLx¿ a9L rfk / tfksf] 

;Dks{df cfpFbf w]/} jif{kl5 sf]Onf aG5 .  

� vlgh OGwgnfO{ oGqx¿ rnfpg, /;folgs kbfy{x¿ agfpg / tfksf] ;|f]tsf] ¿kdf 

k|of]u ul/G5 . 
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kf7 M @@  

hnjfo' kl/jt{g / jfo'd08n 

(Climate change and atmosphere) 

!= kl/ro  

xfjfn] 9fs]sf] k[YjLsf] cfj/0fnfO{ jfo'd08n elgG5 . jfo'd08n k[YjLsf] ;txb]lv cGtl/If;Dd 

km}lnPsf] 5 . prfO a9\b} hfFbf jfo'd08nsf] agfj6 / tfkStddf Stlds ¿kdf kl/jt{g cfpg] 

x'gfn] o;nfO{ ljleGg txdf ljefhg ul/Psf] 5 . k[YjLdf jfo'd08n ePsf] sf/0fn] ubf{ g} 

a:gsf nflu of]Uo ePsf] 5 . jfo'd08n gePsf] eP xfd|f] k[YjL w]/} lr;f] x'g] lyof] . Psflt/ 

jfo'd08nn] k[YjLnfO{ tftf] / a:gof]Uo agfPsf] 5 eg] csf]{lt/ jfo'd08ndf pknAw x'g] cf]hf]g 

UofF;n] ;"o{af6 cfpg] xflgsf/s k/fj}hgL ls/0fnfO{ k[YjL;Dd cfOk'Ug /f]Sg] x'gfn] k|f0fL tyf 

jg:kltnfO{ w]/} lsl;dsf /f]u nfUgaf6 arfpF5 .  

jfo'd08n xfd|f] k|f0f /Ifs sar xf] . k[YjLdf dflg;sf] hg;ª\Vof lbgfg'lbg a9L/x]s]f 5 . 

hg;ª\Vofsf] j[l4;Fu} snsf/vfgf, pBf]wGbf, oftfoftsf ;fwgsf] ;ª\Vof tLj| ultn] a9L/x]sf 

5g\ . kmn:j¿k Snf]/f]ˆnf]/f] sfa{g, sfa{g8fOcS;fO8, gfO6«; cS;fO8, ;Nkm/8fOcS;fO8h:tf 

k|b"lift UofF;sf] dfqf lbgfg'lbg a9L/x]sf] 5 . k[YjLdf o;/L j[l4 ePsf k|b"lift UofF;x¿n] 

Psflt/ k[YjLnfO{ lbgfg'lbg ttfpFb} 5 . csf]{lt/ cf]hf]gh:tf] dfgj /Iff sjr kftln+b} uPsf 

sf/0fn] xfdL / xfd|f] 3/ k[YjLdf /x]sf ;d:t k|f0fL tyf jg:kltx¿ vt/fsf] 3]/fleq k/]sfn] 

o;af6 d'St x'g] pkfo vf]Hg' clt cfjZos eO;s]sf] 5 . cf}wf]lus ljsf; ;u} k[YjL a9]sf] 

k|b"if0fsf] sf/0fn] k[YjLsf] tfkStdf tyf hnjfo' lbgfg'lbg kl/jt{g eO /x]sf]n] ubf{ dfgj 

:jf:Yodf ulDe/ c;/ kl//x]sf] 5 . o; PsfOdf xfdL plNnlvt ljifoj:t'sf] af/]df 5nkmn 

ug]{5f}+ .  

@= p2]Zo  

o; PsfOsf] cWoogkl5 tkfO{F lgDg sfo{x¿ ug{ ;Ifd x'g'x'g]5 M 

-s_ hnjfo' kl/jt{gsf] Go"gLs/0f / cg's"ngsf k|of;x¿sf] af/]df atfpg .  

-v_ jfo'd08nsf txx¿sf] kl/ro lbg .   

-u_ cf]hf]g txsf] lgdf{0f, ljgf; / dxTTj af/] atfpg .  

-3_ xl/tu[x k|efj / o;sf] c;/ af/] eGg .  

-ª_ ljiffSt cf}Bf]lus UofF;sf] pbfx/0f lbg / o;sf] c;/ af/] JofVof ug{ . 

#= ljifoj:t'  

#=! hnjfo' kl/jt{g / cg's"ngsf k|of;x¿M 

k[YjLsf] jfo'd08n gfO6«f]hg, clS;hg, sfa{g8fOcS;fO8, xfO8«f]hg, ldy]g, cfu{g h:tf 
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UofF;x¿sf  cltl/St hnjfik, w'nf]w'jfF cflbn] ag]sf] 5 . hg;ª\Vofsf] j[l4;Fu} ePsf] ljsf; 

lgdf{0fsf sfo{, pBff]uwGbf, oftfoftsf ;fwgsf] cWTolws k|of]u, s[lifafnLdf k|of]u ul/g] 

/;fog cflbsf] sf/0fn] aftfj/0f lbgfg'lbg k|b"lift x'Fb} uPsf] 5 . o;n] ubf{ hnjfo' kl/jt{g 

x'g uO k[YjLsf] tfkStd a9g], cltj[li6, cgfj[li6, v08j[li6, af9L klx/f] h:tf k|fs[lts 

k|sf]kx¿ a9\b} uO /x]sf 5g\ . hnjfo' kl/jtg{sf] dVo sf/0f dfgjn] u/]sf ultljlwx¿ g} 

ePsf] hnjfo' kl/jt{gsf] StdnfO{ Go"gLs/0f u/L cg's"ngsf pkfox¿ ckgfpg' kg]{ x'G5 . 

xfn;Dd hnjfo' kl/jt{g / cg's"ngsf nflu /fli6«o / cGt/f{li6«o :t/df eP u/]sf k|of;x¿sf] 

af/]df oxfFF rrf{ ul/Psf] 5 .  

/fli6«o :t/df ul/Psf k|of;x¿ M 

hnjfo' kljt{gsf] c;/ Go'gLs/0f ug{ g]kfn leq ul/Psf k|of;x¿ lgDgfg';f/ 5g\ . 

-s_ /fli6«o ;~rf/ k|ltj]bg M hnjfo' kl/jt{gsf sf/0fn] kg]{ c;/ / Go"gLs/0fsf pkfox¿ 

;lxtsf] gLlt lgdf{0f u/]/ g]kfnn] ;+o'St /fi6« ;ª\3df ;d]t a'emfPsf] 5 . 

-v_ hnjfo' kl/jt{g gLlt, @)^& M hnjfo' kl/jt{gsf] sf/0fn] tfkStd j[l4, s[[lif, jghª\un 

tyf dfjg :jf:Yodf ulDe/ c;/ kg]{ ePsfn] ;f]sf] lgoGq0f, lgodg, cg's"ng / 

;do;fk]If cjnDjg ug'{ kg]{ pkfox¿sf] af/]df o; gLltn] k|i6 kf/]sf] 5 . 

-u_ hnjfo' kl/jt{g ;dfg's"ng /0fgLlts sfo{Std M ;g @))( df tof/ ul/Psf] ;dfg's"ng 

/0fgLlts sfo{Stdx¿ lgDgfg';f/ 5g .  

� kxf8L kfl/l:yltsLo If]q leq kg]{ hnfwf/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 

� hnjfo' ;dfg's"ngdf lghLIf]qsf] kl/rfng  

� nf]kf]Gd'v k|hftLsf] hnjfo' ;dfg's"ng clej[l4  

-3_ /fli6«o cg's"ng sfo{Std M ;/sf/n] ;g @)!) df tof/ u/]sf] o; sfo{Stdn] hnjfo' 

kl/jt{g / hf]lvd d"NofNofª\sg u5{ .  

-ª_ hnjfo' kl/jt{g;DaGwL /fli6«o cg's"ng sfo{Std M u|fdL0f ;d'bfo :t/df ;~rfng ug]{ 

pWjf{ufdL, ;dfj]zL, tTk/tf / nlrnf] u/L $ cf]6f l;4fGtdf cfwfl/t of] sfo{Stdn] 

;ª\s6fkGg, ;d'bfo If]q / kl/jf/hgnfO{ cg's"n ;]jf ug]{ jftfj/0f tof/ u5{ . 

-r_ cGo sfo{Stdx¿ M o; cGtu{t ;'wfl/Psf] r'nf], ;'wfl/Psf] O6\6f e6\6f, uf]a/ UofF;, 

sfa{g ;~rodf k|f]T;fxg, jiff{sf] kfgL ;ª\sng, k|sf]k ;"rgf k|0ffnLsf] :yfkgf tyf 

r]tgfd"ns sfo{Stdsf] ;~rfng h:tf sfo{Stdx¿ kb{5g\ . 

cGt/f{li6«o :t/df ul/Psf k|of;x¿M 

hnjfo' kljt{gsf c;/ Go'gLs/0fsf nflu cGt/f{li6«o :t/df ul/Psf k|of;x¿ lgDgfg';f/ 5g\ .  
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-s_ hnjfo' kl/jt{g ;DaGwL ;+o'St /fi6«;ª\3Lo dxf;lGw M a|flhnsf] l/of] lb h]g]/Lof]df ;g\ 

!((@ df !%$ b]zsf] ;xeflutfdf ePsf] of] dxf;lGwn] jftfj/0f k|b"if0f, lbuf] ljsf; / 

hnjfo' kl/jt{gnfO{ ljz]if hf]8 lbPsf] 5 . g]kfnn] of] ;lGw ;g !(($ df ;+;baf6 

cg'df]bg u/]sf] 5 . 

-v_ hnjfo' kl/jt{g ;DaGwL hgsf/ kIf /fi6«x¿sf] ;Dd]ng M l/of] dxf;lGwsf x:tfIf/ b]zsf 

k|ltlglwx¿ aLr hnjfo' kl/jt{sf] If]qdf cfˆgf] b]zn] u/]sf] k|ult ;lxt ul/g] of] 

;Dd]ng ;g\ @)!$ ;Dddf @) k6s eO;s]sf] 5 .  

-u_ Ph]G8f @! M @!cf}F ztfAbLdf ljZjdf jftfj/0f ;+/If0f / lbuf] ljsf;sf] cjwf/0ffnfO{ d"t{ 

¿k lbg Think Globally and Act locally eGg] gf/fsf ;fy of] cjwf/0ffsf] ljsf; 

ePsf] xf] . 

-3_ cGt/ ;/sf/L d~r M hnjfo' kl/jt{g ;DaGwL vf]h, cg';Gwfg / k|efjaf/] d"Nofª\sg 

ug{ ;g !(** df ljZj df};d ;+:yf / ;+o'St /fi6« ;ª\3Lo jftfj/0f sfo{Std ldn]/ of] 

;+:yfsf] u7g ePsf] xf] .  

-ª_  Sof]6f] cle;lGw cf]hf]g txsf] ;+/If0f M ;g\ !(*% sf] a;Gt Ct'df j}1flgsx¿n] 

cG6fl6{s If]qsf] jfo'd08ndf cf]hf]g tx kftlnPsf] tYo kQf nufP . cf]hf]g tx o;/L 

kftlnPsf] If]qnfO{ cf]hf]g l5b| (Ozone hole) eGg yflnof] . cf]hf]g l5b| lgdf{0f x'g'sf] 

k|d'v sf/0f dfgj lgld{t Snf]l/g / a|f]ldgo'St /;fog xf] eGg] k|df0f klg j}1flgsx¿n] 

h'6fP . CFC tyf ldyfon a|f]dfO8af6 lgl:sPsf] Snf]l/g / a|f]ldgn] cf]hf]g l5b|sf] 
lgdf{0f ug{ laz]if e"ldsf v]n]sf] x'G5 .  

dflg;sf] cfˆg} lj|mofsnfkx¿n] ubf{ cf]hf]g txdf Iflt k'u]/ dflg; nufot ;Dk"0f{ k|f0fL tyf 

jg:kltx¿df uDeL/ gf]S;fgL JoxfF]g'{ kg]{ cj:yfsf] l;h{gf ePkl5 cf]hf]g txsf] ;+/If0fsf 

af/]df ;g\ !(&) sf] bzsb]lv cfjfhx¿ u'Ghg yfn] . kl/0ffd :j¿k !(*& sf] ;]K6]Da/ 

dlxgfdf Sofgf8fsf] df]lG6«ondf @$ cf]6f ljsl;t tyf ljsf;f]Gd'v /fi6«x¿sf] aLrdf Pp6f 

;Demf}tf eof] . o; ;Demf}tfnfO{ df]lG6«on k|f]6f]sn (Montreal Protocol) sf] gfdn] lrlgG5 . 
cf]hf]g txsf] ;+/If0fsf af/]df cGt/f{li6«o hutn] cf}krfl/s ¿kdf hfx]/ u/]sf] of] g} klxnf] 

k|ltj4tf xf] .  

df]lG6«on k|f]6f]sncg';f/ ;Demf}tfdf x:tfIf/ ug]{ ljsl;t b]zx¿n] CFC / x]nf]g (Halons) sf] 
pTkfbgdf !) jif{leq %) k|ltztn] s6f}tL ug'{kg]{ / ljsf;f]Gd'v b]zx¿nfO{ eg] of] cjlw @) 

jif{sf] x'g] pNn]v 5 . xfn;Dd pSt k|f]6f]sndf x:tfIf/ ug]{ b]zx¿sf] ;ª\Vof !(@ k'lu;s]sf] 

5 . oL b]zx¿nfO{ "Parties to the protocol" elgG5 . cf]hf]g txsf] ;+/If0f ug]{ k|d'v e"ldsf 

v]Ng] oL b]zsf k|ltlglwx¿ jif{sf] b'O{{k6s e]63f6 u/]/ cfk\mgf] sfo{sf] ;dLIff ug]{ / gofF sfo{ 

of]hgf agfpg] u5{g\ . 

Sof]6f] cle;lGwdf x:tfIf/ ug]{ b]zx¿n] plNnlvt sfo{sf cltl/St xl/gu[x UofF;sf] pTkfbg 
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afx\o d08n    

&@) lsnf]ld6/b]lv dfly 

tfkLo d08n    

*)– &@) lsnf]ld6/ 
 

dWo d08n    
%)– *) lsnf]ld6/ 

;dtfk d08n    
!^– %) lsnf]ld6/ 

lgDg d08n    !^ 
lsnf]ld6/    

ug]{ k|d'v ;|ft]sf] ¿kdf /x]sf] vlgh OGwgsf] k|of]unfO{ Stdz 36fpFb} n}hfg' kg]{ x'G5 . 

-r_ jg ljgf;sf] lgoGq0f M hnjfo' kl/jt{gsf] k|d'v sf/s tTTjsf ¿kdf /x]sf] xl/t u[x 

UofF;sf] cj;f];g / e08f/0f ug]{ of] pTtd ;|f]t xf] . of] ljlw cg';f/ sfa{g a9L pTkfbg 

u/fpg] ljsl;t b]zx¿n] sfa{gsf] pTkfbg x'g] ultljlxx¿ Stdz 36fpFb} n}hfg' k5{ eg] 

sfa{gsf] pTkfbg sd ug]{ ljsf;zLn / ljsf;f]Gd'v b]zx¿n] sfa{g a9L pT;h{g ug]{ 

ljsl;t b]zaf6 Ifltk"lt{ kfpF5g\ .  

#=@ jfo'd08n (Atmosphere) 

jfo'd08n zAbsf] cy{ Zjf; k|Zjf; ug]{ kl/lw cyf{t 3]/f eGg] x'G5 t/ k|fljlws ¿kdf 

jfo'd08nsf] zflAbs cy{ UofF;n] 3]l/Psf] k[YjLsf] cfj/0f eGg] a'lemG5 . jfo'd08nsf] agfj6 

xfjfsf] 3gTj, tfkStd, tfk, ult / UofF;x¿sf] ld;fj6df e/ kb{5 . logLx¿ ;do, Ct', 

cIff+z, prfO cflbdf e/ kb{5g\ . ;f}o{ ljsL/0fsf sf/0fn] logLx¿sf] dfqfdf ptf/ r9fj 

cfO/xG5 h;n] ubf{ xfjfkfgLdf km/s kb{5 . ;"o{af6 k[YjLdf cfpg] k|b"if0fo'St ljsL/0f (UV-

radiation) dfgj hLjgsf nflu clt xflgsf/s 5 . jfo'd08ndf ePsf cf]hf]g nufotsf 
UofF;x¿n] oL ljiffSt ls/0fx¿nfO{ 5]lslbgfn] k[YjLsf] jftfj/0f dflg; nufot ;d:t 

k|f0fLx¿sf nflu a:g of]Uo ePsf] 5 .  

jfo'd08nsf txx¿ (Layers of atmosphere) M 
prfO a9\b} hfFbf jfo'd08nsf] tfkStd StdzM 36\b} hfG5 . tfkStdsf cfwf/df jfo'd08nsf] 

lIflthLo (Horizontal) txnfO{ lgDgd08n, ;dtfkd08n, 

dWod08n, tfkLod08n / afx\o d08n u/L ljleGg % efudf 

ljefhg ul/Psf] 5 . j}1flgsx¿n] jfo'd08nsf txx¿ 

cWoog ug{ rª\uf, a]n'g /]l8of] t/ª\u tyf s[lqd e"–pku|x 

(Satellite) cflbsf] k|of]u u/]sf x'G5g\ . prfOsf] j[l4;Fu} 
jfo'd08nsf] tfkStd 36\a9 eO/xG5 .  

lgDg d08n (Troposphere) 

o; txnfO{ xfjfkfgL (Metrology) sf] tx elgG5 . 

xfjfkfgLsf] kl/jt{g x'g of] txsf] dxTTjk"0f{ e"ldsf /x]sf] 

x'G5 . ;Dk"0f{ jfo'd08nsf] sl/a &%∞ UofF; o; txdf x'G5 . 

o; txsf] prfO 7\ofSs} eGg sl7g eP tfklg w'|jLo / 

e"dWo/]vLo efudf of] txsf] prfO StdzM !^ lsdL / * 

ls=dL= x'G5 . 

lgDg d08nsf k|d'v ljz]iftfx¿ 

� kfgLsf] jfkmnfO{ 5f]8]/ xfjfsf] 3gTj l:y/ (constant) x'G5 .  jfo'd08nsf tx 
lrq 22.1 
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� o; txsf] tfkStd k|ltlsnf]dL6/ prfO{sf] lx;fan] ^=% l8u|L ;]lG6u|]6sf b/n] 36\b} hfG5 .  

� o; txsf] cGTo 6«f]kf]khdf tfkStd 00c x'G5 .  

;dtfk d08n (Stratosphere) 

k[YjLsf] ;txaf6 sl/a !^ lsnf]dL6/b]lv %) lsnf]ld6/ prfO;Ddsf] txnfO{ ;dtfk d08n 

elgG5 . o; txsf] tfkStd l:y/ (constant) x'G5 . o; txdf cf]hf]g UofF;sf] lgdf{0f / ljsf; 
x'g] ePsfn] pSt sfo{ ubf{ ;"o{sf] k/fj}hgL ls/0f cfsf;d} cNdlng] ePsf] x'gfn] k[YjLnfO{ 

k|f0fLx¿ a:g of]Uo agfpg o; txsf] dxTTjk"0f{ e"ldsf 5 .  

dWo d08n (Mesosphere) 

k[YjLsf] ;txaf6 sl/a %) lsnf]ld6/b]lv *) lsnf]ld6/ dfly ;Ddsf] txnfO{ dWo d08n 

elgG5 . prfOcg';f/ o; txsf] tfkStd StdzM 36\b} hfg' o; txsf] ljz]iftf xf] . o; txsf] 

cGTo;Dddf tfkStd 36]/ !*#) s]lNeg k'u]sf] x'G5 . pNsflk08sf] w'nf] o; txdf k|z:t 

dfqfdf kfOG5 . o; txdf !%) ld= k|lt ;]s]08sf b/n] xfjf ax]sf] x'G5 / xfjfsf] rfk cToGt 

sd x'G5 .  

tfkLo d08n (Thermosphere) 

k[YjLsf] ;txaf6 *) b]lv &@) lsnf]ld6/ dfly ;Ddsf] b"/Ldf /x]sf] jfo'd08nsf] txnfO{ tfkLo 

d08n elgG5 . o; txsf] tNnf] efudf clS;hg, gfO6«f]hg / sfj{g8fOcS;fO8sf c0f'x¿n] 

9fs]sf] 5 eg] !)) lsnf]ld6/eGbf dflysf] prfOdf ;"o{sf] k/fj}hgL ls/0fn] plNnlvt UofF;sf 

c0f' tyf hnjfik k/df0f' tyf cfof]gdf 6'lStG5g\ . kmn:j¿k o; txsf] tfkStd k'g prfO;Fu} 

a9\b} hfG5 . pbfx/0fsf nflu o; txsf] #%) lsnf]ld6/sf] prfOdf sl/a �9270C� !@)) 
SoflNeg tfkStd x'G5 . !)) lsnf]ld6/eGbf dfly UofF;sf c0f'x¿ cfof]gdf kl/0ft x'g] ePsfn] 

o; txnfO{ cfof]gsf] tx klg elgG5 .  

afx\o d08n (Exosphere) 

k[YjLsf] ;txaf6 of] tx &@) lsnf]ld6/b]lv sl/j @))) lsnf]ld6/ dfly;Dd km}lnPsf] 5 . 
o;sf] tNnf] txsf] lgdf{0f clS;hg, lxlnod / xfO6«f]hg UofF;x¿ ldn]/ ag]sf] x'G5 eg] 

dflyNnf] txeGbf dfly xfO8«f]hg / lxlnod d'Vo ¿kdf /x]sf] kfOG5 . k[YjLsf] ;txaf6 w]/} 

prfOdf /x]sf] / oL UofF;sf c0f'x¿ cTolws xn'sf ePsf] sf/0fn] ubf{ u'?Tjfsif{0fsf] k|efj 

Hofb} Go"g x'g] x'Fbf o; txdf /x]sf] UofF; c0f'x¿sf] ult tLa| x'G5 . xn'sf ePsf] sf/0fn] o; 

txsf] xfO8«f]hg / lxlnod UofF; cGtl/Iflt/ k'mlTsG5g\ .  

DofUg]6f]:k]mo/ (Magnetosphere) 

k[YjLsf] ;txaf6 @,))) lsnf]ld6/eGbf dflysf] ;tx On]S6«f]g / k|f]6f]gx¿n] dfq 9fs]sf] x'G5 . 

cfof]gsf] ¿kdf /x]sf oL s0fx¿ ;f}o{ ljls/0f / k[YjLsf] r'DasLo If]qsf] sf/0fn] k[YjLb]lv 

$,))) / @),))) lsnf]ld6/sf] b"/Ldf b'O{{cf]6f If]qdf y'lk|G5g\ / r'DasLo If]q cTolws ePsf]n] 

DofUg]6f]:k]mo/ elgg] o; txsf] cWoog ug{ e" pku|xsf] pkof]u ul/G5 .  
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tkfO{“n] slt a'em\g'eof] < 

!= hnjfo' kl/jt{gsf k|d'v c;/x¿ s] s] x'g <   

@= jfo'd08n eg]sf] s] xf] < 

#= lgDgd08nsf] k|d'v ljz]iftf s] xf] < 

$= ;dtfk d08ndf kfOg] d'Vo UofF;x¿ s] s] x'g\ < 

%= afXod08ndf /x]sf] xfO8«f]hg / lxlnod UofF; cGtl/Iflt/ km'Tsg] sf/0f s] xf] < 

#=# cf]hf]g tx (Ozone layer) 

cf]hf]g s] xf] < 

clS;hgsf tLgcf]6f k/df0f'x¿sf] ;+of]hg eP/ ag]sf] UofF;¿kL kbfy{nfO{ cf]hf]g elgG5 . 

o;sf] ;+s]t O3 xf] .  

cf]hf]g txsf] lgdf{0f  

cf]hf]g txsf] lgdf{0f k[YjLsf] ;txaf6 !) b]lv %) lsnf]ld6/sf] b"/Ldf x'G5 . clS;hg UofF;sf] 

dfqf k[YjLaf6 nueu @)–@% lsnf]dL6/sf] prfOdf w]/} x'g] ePsfn] d'Votof cf]hf]g UofF; klg 

of] txdf g} aGb5 . @$@ Gofgf]ld6/eGbf sd t/ª\u nDafO ePsf] ;"o{sf] k/fj}hgL ls/0fn] 

clS;hg UofF;nfO{ 6'q\mofP/ clS;hgsf] k/df0f'df kl/jt{g u5{ . clS;hgsf] o:tf] k/df0f' 

clS;hgs} csf]{ c0f';Fu ;+of]hg u/L cf]hf]g (O3) UofF; aGb5 . ;"o{sf] k/fj}hgL ls/0fn] o;/L 
ag]sf] cf]hf]gsf] c0f'nfO{ k'gM km'6fpF5 / clS;hg UofF; / clS;hgsf] k/df0f'df kl/0ft 

ul/lbG5 . o;/L ;dtfk d08ndf :jtGq ¿kdf cf]hf]g txsf] lgdf{0f / ljgf; x'g] sfo{ 

k|fs[lts ¿kdf lg/Gt/ ¿kdf eO/x]sf] x'G5 .  

cf]hf]g txsf] lgdf{0f M O2                                      O+O  

 O2 + O                                    O3 -cf]hf]g_  

cf]hf]g txsf] ljgf; M  O3                                   O + O2 

cf]hf]g txsf] lgdf{0f / ljgf;df k/fj}hgL ls/0fsf] zlSt vr{ x'g] ePsf] sf/0fn] xflgsf/s 

ljls/0fx¿ k[YjL;Dd cfOk'Ug kfpFb}g . kmn:j¿k of] k[YjLdf k+|f0fLx¿ hLpg of]Uo ePsf] 5 . 

;dtfk d08ndf cf]hf]g UofF;sf] lgdf{0f / ljgf; sfo{ lg/Gt/ ¿kdf eO/x]sf] x'G5 .  

cf]hf]g UofF;sf] lgdf{0f ;dtfk d08nsf cltl/St lgDgd08ndf klg x'G5 . lgDgd08ndf 

gfOl6«s cS;fO8, xfO8«f]cS;fO8 cfof]g tyf ;"o{sf] k/fj}hgL ls/0fsf] pkl:yltdf ldy]g tyf 

sfj{gdf]gf]cS;fO8 /;folgs k|ltlj|mof eO{ cf]hf]g UofF; aG5 h'g k|f0fL tyf jg:klt b'j}sf] 

nflu xflgsf/s x'G5 .  

cf]hf]g txsf] dxTTj 

;"o{af6 ufdf (γ) /], la6f (β) /], PS; (X) /], k/fj}hgL (Ultraviolet) b[Zo tyf OGk|mf/]8 
ls/0fx¿ k[YjLdf cfpF5g\ . 5f]6f] t/ª\u nDafO ePsf ls/0fx¿ clt zlStzfnL x'g] ePsfn] 

;"o{sf] k/fj}hgL ls/0f 

k/fj}hgL ls/0f 
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jfo'd08ndf ePsf UofF;sf c0f', k/df0f' tyf ;"Id ls/0fx¿;Fu 7f]lsbf logLx¿sf] w]/} zlSt 

gi6 x'g] ePsfn] k[YjL;Dd cfOk'Ug kfpFb}gg\ . k/fj}hgL ls/0f h;sf] t/ª\u nDafO $–$)) 

Gofgf]ld6/ x'G5 . 

 
lrq 22.2 M ;f}o{j0f{k6 (SoaLr Spectrum) 

;"o{af6 cfpg] k/fj}hgL ls/0fx¿n] k[YjLdf cfPsf] v08df k|f0fL tyf jg:kltx¿nfO{ 

lgDgfg';f/sf] c;/ ub{5 .  

-s_ k/fj}hgL ls/0fsf sf/0fn] /f]u k|lt/f]wfTds zlSt 36\g], 5fnf 89\g], 6fpsf] b'Vg], cfFvf 

kfSg], cGwf] x'g], l8=Pg=P gi6 x'g], 5fnfsf] SofG;/ x'g]h:tf /f]ux¿ nfU5g\ . ;"o{sf] 

k/fj}hgL ls/0f k[YjLdf cfOk'Ubf ljz]iftM uf]/f 5fnf ePsf dflg;x¿nfO{ SofG;/ x'g] 

;Defjgf w]/} x'G5 . cd]l/sfdf dfq k/fj}hgL ls/0fsf] sf/0fn] jflif{s @@,))) 

dflg;x¿sf] d[To' x'g] u/]sf] 5 .  

-v_ k/fj}hgL ls/0fsf sf/0fn] cGgafnL tyf gub] ag:kltx¿ ≤ h:t} – skf;, wfg, l;dL, 

e6df;, s]/fp cflb 89\g] tyf dg]{ ;Defjgf w]/} x'G5 .  

-u_ k/fj}hgL ls/0fsf] sf/0fn] ;fd'lb|s ;"Id jg:kltx¿ (Phytoplankton) db{5g\ . kl/0ffd 
:j¿k ;fd'lGb|s ;"Id hLjx¿ (Zooplankton) afFRg ;Sb}gg\ . o;/L k/fj}hgL ls/0fsf] 
pkl:yltsf sf/0fn] hnLo kfl/l:ylts k4lt sfod /xg ;Sb}g . ;d'Gb|sf ;"Id hLjx¿ 

afFRg g;Sbf To;sf] c;/ 7"nf df5f x'Fb} dT:o pTkfbs s[ifs;DdnfO{ k|ToIf ¿kdf 

kb{5 . 

-3_ k/fj}hgL ls/0f k[YjLsf] ;txdf cfOk'Ubf lgDg d08ndf klg cf]hf]g UofF;sf] lgdf{0f 

x'G5 . lgDg d08ndf lgdf{0f ePsf] cf]hf]g UofF; la?jfsf] :6f]df6fdf uP/ a:bf 

logLx¿sf] j[l4 pko'St 9ª\un] x'Fb}g . lgDg d08ndf lgdf{0f ePsf] cf]hf]g UofF;n] 

dflg;x¿df Zjf; k|Zjf;;DaGwL ;d:of pTkGg x'G5 . lgDg d08ndf ag]sf] cf]hf]g 

UofF;n] plNnlvt c;/ k'¥ofpgsf cltl/St xl/tu[x k|efj (Green house effect) a9fpF5 
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cyf{t\ k[YjLsf] tfkStd a9fpF5 .  

plNnlvt ;d:ofx¿ k[YjLsf] ;tx;Dd ;"o{sf k/fj}hgL ls/0fx¿ cfOk'Ugfn] ubf{ pTkGg x'g] 

xf] . oL ;d:ofaf6 arfpg k|s[ltn] cfkm} sf]l;; ul//x]sf] 5 . cf]hf]g txsf] lgdf{0f / ljgf; 

:6f6f]:k]mo/df :jtGqk"j{s x'Fbf k/fj}hgL ls/0f Tot} cNdlnG5 kmn:j¿k k[YjL;Dd oL 

xflgsf/s ls/0fx¿ cfOk'Ub}gg\ / dflg; nufot ;Dk"0f{ k|f0fL tyf jg:kltsf nflu afFRg of]Uo 

ePsf] 5 .  

cf]hf]g txsf] ljgf;  

d'Vo ¿kdf cf]hf]g txsf] ljgf; ;dtfk d08ndf ePsf] lgdf{0f ;Fu;Fu} x'G5 . cf]hf]g ljgf; 

x'Fbf clS;hg c0f' / k/df0f'df 5'l6[G5 t/ s]xL ;dokl5 k'gM csf]{ cf]hf]gsf] c0f' aGb5 . o;/L 

cf]hf]g aGg] / gi6 x'g] sfo{df k/fj}hgL ls/0f pt} zf]if0f x'g] ePsf] x'gfn] k[YjL;Dd cfOk'Ub}g 

cyf{t\ xfd|f nflu kmfObf g} x'G5 . k|fs[lts ¿kdf ag]sf] cf]hf]g k|fs[lts ¿kdf g} gi6 x'g'sf 

cltl/St dflg;x¿n] cfk\mgf] enfOsf nflu lgdf{0f u/]sf s[lqd UofF;x¿n] cf]hf]g UofF; gi6 

ug{ dxTTjk"0f{ e"ldsf v]n]sf] kfOG5 . dfgj /Iff sjrsf] ¿kdf /x]sf] cf]hf]g txnfO{ gi6 ug]{ 

oL s[lqd UofF;x¿ lgDgadf]lhd 5g\ .  

-s_ l;=Pkm= ;L= (CFC) 

l;=Pkm=;L= cyf{t\ Snf]/f]k\mnf]/f] sfj{g ljz]if u/L b'O{{ k|sf/sf x'G5g\ CFC-11 (CCl3 F) / CFC -

12 (CCl2F2) sf] gfdn] lrlgg] oL k|b"lift UofF;sf] pTkfbg cf}Bf]lus b]zx¿df s'lnª Ph]G6, 
/]lk|mh/];g, Po/ slG8;g tyf lSnlgª Ph]G6sf] ¿kdf k|of]u ug]{ ul/G5 .  

CFC UofF;x¿ lgDg d08naf6 ;dtfk d08ndf hfg] Stddf ;"o{sf] k/fj}hgL ls/0f;Fu 7f]lsFbf 

Snf]l/gsf c0f'x¿ CFC af6 k'mTsG5g\ . o;/L k'mlTsPsf] Snf]l/g k/df0f'n] cf]hf]g UofF;;Fu 
/;folgs k|ltlj|mof u/L c:yfoL Snf]/f]cS;fO8 (ClO) agfpF5 . Snf]/f]cS;fO8sf] cfo' nfdf] 
x'Fb}g . s]xL ;dosf] cGt/fndf o;af6 clS;hgsf] k/df0f' cnu x'G5 . Snf]l/gsf] k/df0f' csf]{ 

cf]hf]gsf] c0f'nfO{ 6'q\mofpg k]ml/ :jtGq x'G5 . o;/L Pp6f Snf]l/gsf] k/df0f'n] nfvf}+ cf]hf]gsf] 

c0f' gi6 ug{ ;S5 . 

 CCl3F k/fj}hgL ls/0f  CCl2F + Cl 

 CCl2F2 k/fj}hgL ls/0f CClF2 + Cl 

 Cl +O3  ClO + O2 

 ClO + O   Cl + O2 

-v_ gfO6«; cS;fO8    (N2O) : k|b"if0fsf] jfo'd08ndf hDdf x'g] gfO6«; cS;fO8;Fu 

clS;hgsf] k/df0f'n] /;folgs k|ltlj|mof u/L gfOl6«s cS;fO8 agfpF5 . o;/L aGg] 

gfOl6«s cS;fO8n] cf]hf]g;Fu k|ltlj|mof u/L cf]hf]g UofF;nfO{ gi6 ub{5 . 
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 N2O + O  2NO 

 NO + O3  NO2 + O2 

 NO2 + O NO  + O2 

-u_ ldyfPn a|f]dfO8 (CH3Br) : 

ldyfPn a|f]dfO8sf] k|of]u afnLgfnLdf nfUg] ls/fx¿ dfg{sf] nflu k|of]u ul/G5 . ldyfPn 

a|f]dfO8af6  k/fj}hgL ls/0fn] a|f]ldgnfO{ cnu ub{5 . o;/L cnlUuPsf] a|f]ldg cf]hf]g;Fu 

k|ltlj|mof u/L cf]hf]g UofF;nfO{ gi6 ub{5 .  

 CH3Br  k/j}hgL ls/0f CH3 + Br 

 Br + O3 BrO + O2 

-3_ sfa{g 6]6«fSnf]/fO8    (CCl4) :    

;/;kmfOdf, kmlg{r/ pBf]udf, v]tL ls;fgLdf ls/fx¿ dfg{sf nflu k|of]u ul/g] sfa{g 

6]6«fSnf]/fOaf6 k/fj}hgL ls/0fsf] pkl:yltn] Snf]l/g c0f' 5'l§G5 . o;/L 5'l§Psf] Snf]l/g c0f'n] 

cf]hf]g;Fu k|ltlj|mof u/L cf]hf]g UofF;nfO{ gi6 ub{5 .  

 CCl4  k/fj}hgL ls/0f Cl3 + Cl 

 Cl + O3 ClO + O2 

 ClO  Cl + O2  

cf]hf]g txsf] ;+/If0f 

jfo'd08n ;a}sf] ;femf xf] . ljZjsf] Pp6f b]zsf Pp6f s'gfdf a;]/ s;}n] Iflt k'¥ofof] eg] 

csf]{ b]zsf] csf]{ s'gfdf a:g]] lgbf]{if JolStn] To;sf] l;sf/ x'g'k5{ . To;}n] cf]hf]g txsf] 

;+/If0fdf k|To]s b]zsf k|To]s gful/s rgfvf] / bQlrQ eP/ nfUg' k5{ . cf]hf]g txsf] ;+/If0f 

ug{sf nflu lgDg adf]lhdsf sfo{ ug'{ k5{ . 

!= cfhf]g txsf] ;+/If0f ug{sf nflu cf]hf]g txnfO{ Iflt k'¥ofpg] UofF; tyf /;fogx¿ 

h:t}M Snf]/f]ˆnf]/f] sfa{g, gfO6«; cS;fO8, ldyfPn a|f]dfO8, sfa{g 6]6«fSnf]/fO8sf] 

pTkfbg / k|of]u ug'{ x'Fb}g . Snf]/f]ˆnf]/f] sfa{gsf] ;6\6df xfO8«f]Snf]/f]ˆnf]/f] sfa{g k|of]u 

ug'{ k5{ .  

@= gfO6«f]go'St /;folgs dn, /]lk|m]h/]6/, lr:ofg s]Gb|, Po/ slG8;gsf] k|of]u 36fpg' k5{ . 

#= df]lG6«on k|f]6f]snsf] ;/sf/L tyf u}/;/sf/L ;a} If]qaf6 k"0f{ kfngf ug'{ k5{ . 

$= cf]hf]g txsf] ;+/If0fsf] nflu ;/sf/L tyf u}/;/sf/L If]qaf6 r]tgfd"ns sfo{Stdx¿ 

;~rfng ug'{ k5{ . 
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tkfO{“n] slt a'em\g'eof] < 

^= cf]hf]g UofF; s;/L lgdf{0f x'G5 < 

&= cf]hf]g UofF;sf] s] dxTTj 5 < 

*= cf]hf]g UofF; ljgf; ug]{ k|d'v UofF;x¿ s'g s'g x'g\ < 

(= cf]hf]g txsf] ;+/If0fsf nflu s] ug'{ k5{ < 

 

#=$ cf}Bf]lus Uof“; (Industrial gas)        

pBf]uwGbfaf6 lg:sg] sfa{g8fOcS;fO8, 

sfa{gdgf]cS;fO8 gfO6«; cS;fO8, 

;Nkm/8fOcS;fO8 h:tf ljiffn' / xflgsf/s 

UofF;x¿nfO{ cf}Bf]lus UofF; elgG5 . 

pBf]uwGbfaf6 plNnlvt UofF;x¿sf] cnfjf 

lzzfsf 6'j|mfx¿, w'nf], w'jfF, kmf]xf]/ kfgL cflb 

;d]t lg:sG5 h;n] jftfj/0f k|b"lift agfpg 

k|d'v e"ldsf v]Nb5 . pBf]uwGbfaf6 lgl:sPsf 

o:tf xflgsf/s UofF; tyf w'jfF / w'nf]sf 

s0fx¿n] pSt If]qsf] jfo'd08n sfnf] ePsf] 

pbfx/0f cf}Bf]lus ;x/ / o;sf] j/k/sf] 

a:tLx¿df k|z:t dfqfdf kfOG5 . 

 
lrq @@=# = cf}wf]uLs k|b"if0f 

jfo'd08n ;femf x'G5 . Pp6f b]zdf pTkfbg ePsf] k|b"if0fo'St UofF; csf]{ b]zsf] jfo'd08ndf 

;lhn} hfg] ePsf] sf/0fn] ubf{ To;sf] k|ToIf k|efj kb{5 . O/fsn] s'j]tsf s'jfdf cfuf] 

nufpFbf ef/tsf] sfl:d/df cDnjiff{ ePsf] pbfx/0f o;} tYosf] HjnGt pbfx/0f xf] . 

pBf]uwGbfaf6 lg:sg] ;Nkm/8fOcS;fO8 UofF;n] clS;hg;Fu /;folgs k|ltlj|mof u/L 

;Nkm/8fOcS;fO8 agfpF5 . o;/L ag]sf] ;Nkm/8fOcS;fO8 kfgL;Fu k|ltlj|mof u/L ;Nˆo"l/s 

cDn aGb5 .  

h:t} M 2SO2 + O2               2SO3 

 SO3 + H2O              H2SO4 

o;}u/L pBf]uwGbfaf6 lg:sg] sfa{g8fOcS;fO8 UofF;n] kfgL;Fu /;folgs k|ltlj|mof u/L 

sfa{lgs cDn agfpF5 .  

h:t} M CO2 + H2O             H2SO3 -sfaf]{lgs cDn_ 

c;/ M 

-s_ k|b"lift xfjfn] Zjf; k|Zjf;df ;d:of pTkGg x'gsf] ;fy} 3fF6L tyf 5ftL b'V5 . 
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-v_ k[YjLsf] tfkStd j[l4 x'G5 .  

-u_ xfjfkfgLdf kl/jt{g x'G5 .  

-ª_ dflg;sf] z/L/df /utsf] sdL x'g], dfgl;s /f]u tyf tgfj pTkGg x'G5 .  

tkfO{“n] slt a'em\g'eof] < 

!)= cDn jiff{ eg]sf] s] xf] <    

!!= k|b"lift cf}Bf]lus UofF;n] dflg;sf] :jf:Yodf s] s:tf] c;/ k'¥ofpF5 < 

$= cEof;  

!=  hnjfo' kl/jt{gsf] k|d'v c;/ s] xf] < hnjfo' kl/jt{gsf] Go"gLs/0f ug{ /fli6«o tyf 

cGt/f{li6o :t/df eP u/]sf sfo{x¿sf] ;"rL agfpg'xf];\   

@= jfo'd08n eg]sf] s] xf] < jfo'd08nsf] s] dxTTj 5 < jfo'd08nsf txx¿sf] gfd 

n]Vg'xf];\ .  

#= jfo'd08nsf] cWoog ug{ s] s:tf pks/0fx¿ k|of]u ul/G5 < df};dsf] eljiojf0fL s] sf] 

cfwf/df ul/G5 < lgDg d08nsf k|d'v b'O{{cf]6f ljz]iftfx¿ n]Vg'xf];\ . 

$= cf]hf]g UofF; s;/L aGb5 < ;dLs/0f;lxt n]Vg'xf];\ . /]lk|mh]/]6/sf] clws k|of]u 

k|f0fLx¿sf] nflu vt/f xf] . k'li6 ug'{xf];\ . 

%= cf]hf]g txnfO{ gi6 ug]{ k|d'v UofF;x¿sf] gfd n]Vg'xf];\ . CFC n] cf]hf]g UofF;nfO{ s;/L 

gi6 u5{ lrqåf/f k|i6 kfg'{xf];\ .  

^= lgDgd08n / ;dtfkd08ndf lgdf{0f x'g] cf]hf]g UofF;n] k|f0fL tyf jg:kltx¿nfO{ s] 

s:tf] k|efj kfb{5 5f]6s/Ldf n]Vg'xf];\ .     

&= cf}Bf]lus s'\lx/f] eg]sf] s] xf] < pBf]uaf6 lg:sg] s'g s'g k|b"lift UofF;sf] sf/0fn] cDn 

jiff{ x'G5 < cDn jiff{ s;/L x'G5 < 

%= k[i7kf]if0f  

!=  :jfWoog ;fdu|Lsf] #=! v08 cWoog ug'{xf];\ .  

@=  :jfWoog ;fdu|Lsf] PsfO kl/ro / jfo'd08nsf txx¿ cWoog ug\'{xf];\ .  

#=  :jfWoog ;fdu|Lsf] jfo'd08nsf txx¿sf] klxnf] Kof/fu|fkm, lgDgd08n / kf7\ok':tssf] 

lgDgd08n cWoog ug'{xf];\ . 

$= kf7\ok':tssf] cf]hf]g txsf] lgdf{0f / cf]hf]g txsf] x|f; cWoog ug'{xf];\ .  

%= :jfWoog ;fdu|Lsf] cf]hf]g txsf] ljgf; cWoog ug'{xf];\ . 

%= lgDg d08ndf aGg] cf]hf]g UofF;n] xl/t u[x k|efj a9fpg'sf ;fy} afnLgfnLsf] pTkfbg 

36fpF5 . ;dtfk d08ndf aGg] cf]hf]g UofF;n] k/fj}hgL ls/0faf6 x'g] xflg gf]S;fgLaf6 

arfpF5 .  
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&= kf7\ok':tssf] cf}Bf]lus UofF;sf] bf];|f] Kof/fu|fkm / :jfWoog ;fdu|Lsf] :jfWoog ;fdu|Lsf] 

cf}Bf]lus UofF;sf] bf];|f] Kof/fu|fkm cWoog ug'{xf];\ .  

^= ;f/f+z  

!=  hnjfo' kl/jt{gsf] k|d'v c;/x¿ k[YjLsf] tfkStd a9g', cltj[li6, cgfj[li6, v08j[li6, 

af9L klx/f] cflb x'g .  

@=  UofF;n] 3]l/Psf] k[YjLsf] cfj/0fnfO{ jfo'd08n elgG5 .  

#= xfjfsf] 3gTj l:y/ x'g' / k|ltlsnf]ld6/ ^=% l8u|L ;]lG6u|]8sf b/n] tfkStd 36\b} hfg' 

lgDgd08nsf] k|d'v ljz]iftf xf] .  

$= ;dtfkd08ndf kfOg] d'Vo UofF;x¿ gfO6«f]hg, clS;hg / cf]hf]g x'g\ .  

%= xfO8«f]hg / lxlnod UofF;x¿ cToGt} xn'sf ePsf] x'gfn] afXod08ndf k[YjLsf] 

u'?Tjfsif{0fsf] k|efj Hofb} Go"g dfqfdf kg]{ ePsfn] pSt UofF;x¿ cGtl/Iflt/ km'TsG5g\ .  

^= clS;hg UofF;sf] c0f'nfO{ ;"o{sf] k/fj}hgL ls/0fn] 6'St\ofP/ k/df0f'df kl/jt{g u/]kl5 

clS;hg UofF;sf] c0f' / pSt k/df0f'sf] ;+of]hg eP/ cf]hf]g UofF; aG5 .  

&= ;"o{af6 k[YjL;Dd cfpg] xflgsf/s k/fj}hgL ls/0fnfO{ ;dtfkd08ndf g} cNdNofP/ 

k|f0fL tyf jg:kltsf] /Iff ug]{ ePsfn] cf]hg UofF;sf] dxTTj Hofb} w]/} 5 .  

*= cf]hf]g UofF; ljgf; ug]{ k|d'v UofF;x¿ CFC, Snf]l/g, a|]ldg, gfO6«f]hg / xfO8«f]hg x'g\ .  

(= CFC sf] pTkfbg aGb ug'{sf ;fy} jfo'd08ndf /x]sf] Snf]l/g / a|f}ldg UofF;sf] dfq 

36fpg' k5{ .  

!)= pBf]uaf6 lg:sg] sfa{g8fOcS;fO8 / ;Nkm/ 8fOcS;fO8h:tf k|b"lift UofF;x¿ kfgL;Fu 

ldl;P/ sfaf]{lgs tyf ;Nˆo'l/sh:tf cDndf kl/0ft eO{ jiff{;Fu} k[YjLsf] ;txdf 

cfpg'nfO{ cDn jiff{ elgG5 . 

!!= k|b"lift cf}Bf]lus UofF;x¿n] dflg;sf] z/L/df /utsf] sdL x'g'sf] ;fy} dfgl;s tgfj 

pTkGg u/fpF5 . 
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kf7 M @# 

a|x\df08df k[YjL 

----The Earth in the universe____    

!= kl/ro  

/ftL cfsfzdf cgluGtL tf/fx¿ b]lvG5g\ . To:t} rGb|df / ;"o{ klg lbglbg} pbfpF5 / c:tfpF5 

. xfdL /flt cfsfzdf tf/f, pNsf, k'R5«]tf/f / cGo lk08x¿ b]Vg]5f}+ . To:t} xfdLn] gb]lvPsf 

j:t'x¿ klg cfsfzdf w]/} 5g\ . cfsfzdf ePsf tL ;a} j:t'x¿ s] x'g\ < ltgLx¿ s;/L 

pTklQ / ljsf; eP < cGtdf tL j:t'x¿ s] aGb5g\ < cflb cg]s k|Zgx¿ af/] o; kf7df 

5nkmn ul/g] 5 . k/fk"j{sfnb]lv dflg;x¿n] Hof]ltif lj1fgsf] cWoog / pkof]u ul/cfPsf 

5g\ . w|'jtf/fsf] d2tn] lbzf kQf nufpg], tf/fd08nsf] prfOaf6 ;do yfxf kfpg] tf/fd08n 

b]vfkg]{ ;docg';f/ ljleGg Ct'x¿sf] cfudg / k|:yfgaf/] yfxf kfpg] cflb sfo{df klg 

Hof]ltif lj1fgsf] d2t lnGy] . tf/fd08n, tf/fk'Gh, tf/f, u|x, pku|x cflb af/] yfxf kfpg' 

dfgj hLjgsf] dxTTjk"0f{ kIf xf] . o; kf7df oL g} ljljw ljifodf 5nkmn ul/g] 5 .  

@= p2]Zo  

o; PsfOsf] cWoogkl5 tkfO{FF lgDg sfo{x¿ ug{ ;Ifd x'g'x'g]5 M 

-s_ ;f}o{d08nsf] agf]6 / cfsf/ af/] j0f{g ug{ . 

-v_ ;f}o{d08nsf ljleGg ;b:ox¿ h:t} u|x, pku|x, k'R5«]tf/f / pNsf af/] j0f{g ug{ . 

-u_ tf/fk'Gh / tf/fd08n af/] lrq;lxt j0f{g ug{ .  

-3_ /fzL d08n ;DaGwL / cGo ljZjf;x¿af/] atfpg] . 

#= ljifoj:t'  

#=! ;f}o{ d08n (SoaLr system) 

a|x\df08 M cfsfzdf ePsf ;Dk"0f{ tf/fk'Ghx¿, UofF;, w'nf]s0f, g]a'nf cflbnfO{ ;+o'St ¿kdf 

a|x\df08 elgG5 . a|x\df08 cToGt ljzfn 5 . o;sf] Jof; sl/j 10
25 ld6/ ePsf] cg'dfg 

ul/G5 . of] cem} km}nFb}5 .  

k|sfz jif{ M k|sfzn] 1 jif{sf] cjlwdf kf/ ug]{ b"/LnfO{ k|sfz jif{ elgG5 . 1 k|sfz jif{ a/fa/ 

sl/j 9.46×10
15 ld6/ x'G5 . ljleGg tf/fx¿ / tf/fk'GhaLrsf] b"/L gfKg o; PsfOsf] k|of]u 

ul/G5 . tf/fx¿sf] b"/L gfKg lsnf]ld6/ PsfO ;fgf] x'g] / 7"nf] PsfOsf] cfjZostf k/]sf] x'gfn] 

k|sfz jif{ PsfOsf] k|of]u ul/G5 . k|sfzsf] ult 3×10
8 ld6/÷;]s]08 (3 s/f]8 ld6/ 

k|lt;]s]08_ 5 . To;}n] Ps k|sfz ;]s]08 a/fa/ 3×10
8 ld6/ x'G5 .  

;f}o{d08n M ;"o{ / o;sf] jl/kl/ kl/Stdf ug]{ u|x, pku|x, lzz'u|x, pNsf, k'R5«]tf/f, w'nfs0f / 

UofF;nfO{ ;+o'St ¿kn] ;f}o{d08n elgG5 . ;f}o{d08nsf] Jof; sl/j 10.5 k|sfz 306f 
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(118×10
11
 ld6/) 5 . ;"o{b]lv k[YjL;Ddsf] b"/LnfO{ cGtl/If PsfO (Astronomical unit) 

elgG5 . of] PsfO ljleGg u|xx¿sf] b"/L gfKg k|of]u ul/G5 . 1.A.U=1.5×10
8
 lsnf] la6f x'G5 .  

 
lrq 23.1 -:f}o{d08n_ 

;"o{ M ;f}o{d08nsf] aLrdf /x]sf] demf}nf vfnsf] tf/fsf] gfd ;"o{ xf] . of] cToGt tftf] UofF;sf] 

8Nnf] xf] . ;"o{sf] ;txsf] tfkStd sl/j 5500
0
C 5 . o;sf] sf]/sf] tfkStd 1.3 s/f]8 l8u|L 

;]lN;o; 5 . cfotgsf] lx;fjn] ;"o{, k[YjLeGbf 13 nfv u'0ff 7"nf] 5 . ;"o{sf] Jof; 13,82,400 

lsnf]ld6/ 5 . lk08sf] lx;fjn] k[YjLeGbf ;"o{ 3 nfv 33 xhf/ u'0ff 7"nf] 5 . ;"o{sf] lk08 

1.989×10
30 

kg 5 . 

;"o{sf] ;txaf6 lg/Gt/ rfh{o'St UofF;Lo cfof]gx¿n] atf; 5f]8\5, o;nfO{ ;f}o{ atf; elgG5 . 

o;sf] a]u 500 ls=ld= k|lt;]s]08 x'G5 . 

u|x M ;"o{sf] jl/kl/ kl/Stdf ug]{ d'Vo lk08x¿ u|xx¿ g} x'g\ . b"/Lsf lx;fan] ;"o{af6 StdzM 

a'w, z'St, k[YjL, dª\un, j[x:klt, zlg, c?0f / a?0f x'g\ . ;g\ 2006 df ePsf] Hof]ltif 

ljb\x¿sf] cGt/f{li6«o e]nfn] odnfO{ u|xsf] bhf{af6 x6fPkl5 u|xsf] ;ª\Vof 9 af6 36]/ 8 cf]6f 

ePsf] 5 . u|xsf] ;"rLaf6 x6fPkl5 odnfO{ km'Rr] u|x (dwarf planet) sf] ¿kdf lnOPsf] 5 .  

oL u|xx¿dWo] k[YjLdf dfq hgfj/ / jg:kltsf] ljsf; eO{ h}ljs ljljwtf 5g\ . o;sf k|d'v 

sf/0f o; k|sf/ 5g\ – 

-s_ hLjx¿nfO{ cg's"n tfkStd  

-v_ kof{Kt kfgLsf] pkl:ylt 

-u_ pko'St UofF;x¿;lxtsf] jfo'd08n  
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-3_ df6f] / r§fgaf6 ag]sf] ;tx  

( cf]6f u|xx¿nfO{ b'O{{ ;d"xdf ljefhg ul/Psf] 5 . 

-s_ leqL u|x M lzz' u|xsf] sIfeGbf leq /x]sf] u|xx¿nfO{ leqL u|x elgG5 . a'w, z'St, k[YjL 

/ dª\un leqL u|xx¿ x'g\ . oL u|xx¿ r§fg -7f]; lk08_ af6 ag]sf 5g\ . logLx¿sf] cf};t 

3gTj cGo u|xsf]eGbf a9L 5 . 

-v_ aflx/L u|x M lzz' u|xsf] sIfeGbf aflx/ /x]sf u|xx¿nfO{ aflx/L u|x elgG5 . j[x:klt, 

zlg, c?0f / a?0f aflx/L u|x x'g\ . oL u|xsf] clwsf+z efu UofF;af6 ag]sf 5g\ . s]Gb|Lo efu -

sf]/_ df dfq 7f]; lk08 5 . 

a'w u|x M of] u|x gfª\uf] cfFvfn] b]Vg ;lsFb}g . ;"o{af6 glhs ePsf] / ;"o{sf] k|sfz k[YjLs} 

jfo'd08ndf 5l/g] x'Fbf a'w u|x gb]lvg] x'G5 . ;"o{lt/ /x]sf] efudf 427
0
C / ljd'v efudf 

170
0
C ;Dd tfkStd x'G5 . o;df jfo'd08n 5}g . of] u|xn] ;"o{sf] jl/kl/ kl/Stdf ug{ sl/j 

59 lbg nufpF5 . o;sf] Jof; 485 ls=dL= / ;"o{af6 cf};t b"/L 69.8×10
6 ls=ld= 5 .  

z'St u|x M of] u|x slxn] sfxLF ;fFem ;"o{ c:tfPkl5 klZrd cfsfzdf / slxn] ;"o{ pbfpg' cl3 

k"jL{ cfsfzdf cToGt rlDsnf] tf/fsf] ¿kdf b]lvG5 . o;nfO{ ;fFemsf] tf/f klg elgG5 . o;sf] 

;txsf] cf};t tfkStd 462
0
C x'G5 . CO2 UofF; / kfgLsf] afkmn] ag]sf] jfo'd08n ePsf]n] 

o;sf] cf};t tfkStd a9]sf] xf] . o;n] ;"o{sf] kl/Stdf ug{ sl/j 224 lbg nufpF5 . o;sf] 

Jof; 12,035 lsnf]ld6/ / ;"o{af6 cf};t b"/L 108.9×10
6 ls=ld= kb{5 .  

k[YjL u|x M k[YjL k|f0fLx¿sf] lgldQ cg's"n jftfj/0f ePsf] Ps dfq u|x xf] . oxfFF kof{Kt kfgL, 

cg's"n tfkStd, jfo'd08n / ;txsf] agf]6 ePsf] sf/0fn] hLj ljsf; ePsf] xf] . k[YjLdf 

89
0
C b]lv 58

0
C ;Dd tfkStd x'G5 . o;n] ;"o{sf] kl/Stdf ug{ sl/j 365 lbg nufpF5 . 

o;sf] Jof; 12756 ls=dL= / ;"o{af6 cf};t b"/L 152.1×10
6 lsnf]ld6/ 5 . o;sf] Pp6f pku|x 

rGb|df xf] .  

d+un u|x M ljleGg ;dodf dª\un u|xnfO{ /ftL cfsfzdf dw'/f] tf/fh:t} b]Vg ;lsG5 . of] 

lkmSsf /ftf] b]lvG5 . lndf]gfO6 vlgh ePsf] r§fgn] ubf{ of] /ftf] b]lvPsf] xf] . o;df 

sfj{g8fOcS;fO8, clS;hg / kfgLsf] afkmn] ag]sf] jfo'd08n 5 . o;sf] cf};t tfkStd 

53
0
C 5 . o;n] ;"o{sf] kl/Stdf ug{ sl/j 687 lbg nufpF5 . o;sf] Jof; 6742 lsnf]ld6/ / 

;"o{af6 b"/L 206.6 ×10
6 lsnf]ld6/ 5 . o;sf b'O{{kl§ ;]tf] w|'jLo 6f]kLx¿ 5g\ . UofF;sf] a/kmn] 

ubf{ o:tf] b]lvPsf] xf] . o;sf] b'O{{cf]6f pku|xx¿ 5g\ . 

j[x:klt u|x M of] ;a}eGbf 7"nf] u|x xf] . of] gfª\uf] cfFvfn] x]bf{ rlDsnf] tf/fh:t} b]lvG5 . o; 

u|xsf] clwsf+z efu UofF;af6 ag]sf] / s]Gb|df 7f]; kbfy{n] ag]sf] 5 . o;n] ;"o{sf] kl/Stdf ug{ 

12 jif{ nufpF5 . o;sf] Jof; 1,40,800 lsnf]ld6/ 5 / ;"o{af6 cf};t b"/L 740.6 ×10
6 

lsnf]ld6/ 5 . o;sf] 16 cf]6f pku|x 5g\ .  
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zlg u|x M of] dw'/f] vfnsf] tf/fh:t} b]lvG5 . o; u|xnfO{ tLgcf]6f UofF;sf] rSsfn] 3]/]sf] 

x'G5 . o;n] ;"o{sf] kl/Stdf ug{ 29.5 jif{ nufpF5 . o;sf] Jof; 1,13,600 lsnf]ld6/ / 

;"o{af6 cf};t b"/L 1,549.9×10
6 ls=dL= 5 . o;sf 18 cf]6f pku|xx¿ 5g\ . ;a}eGbf 7"nf] 

pku|x 6fO6g xf] . of] a'weGbf 7"nf] / Jof; 5140 lsnf]ld6/ 5 .  

c?0f u|x M c?0f u|x UofF; / t/n kbfy{n] ag]sf] 5 . ;"o{sf] kl/Stdf ug{ 84 jif{ nufpF5 . o; 

u|xnfO{ gfª\uf] cfFvfn] b]Vg ;lsFb}g . o;sf] cf};t Jof; 41,200 lsnf]ld6/ 5 . of] u|x ;"o{af6 

2,739.3×10
6 lsnf]ld6/sf] b"/Ldf kb{5 . o; u|xsf] 15 cf]6f pku|xx¿ 5g\ .  

j?0f u|x M o; u|xsf] ;txdf xfO8«f]hg, lxlnod, kfgL / l;lns]6 kfOG5 t/ k[YjLs} h:tf] 7f]; 

;tx 5}g . of] u|x klg UofF; / t/naf6 ag]sf] 5 . ;"o{sf] kl/Stdf ug{ 164 jif{ nufpF5 . o; 

u|xsf] Jof; 48000 lsnf]ld6/ / ;"o{af6 4465.6×10
6 lsnf]ld6/sf] b"/Ldf kb{5 . o;sf] 8 cf]6f 

pku|xdWo] ;a}eGbf 7"nf] 6«f6g xf] . o;sf] Jof; 2705 lsnf]ld6/ 5 .  

lzz'u|x M dª\un / j[x:kltsf] aLrdf /xL ;"o{sf] kl/Stdf ug]{ sl/j 2000 cf]6f ;;fgf 

lk08nfO{ lzz' u|x elgG5 . ;a}eGbf 7"nf] lzz'u|xsf] Jof; 800 lsnf]ld6/ 5 . lzz' u|xsf] Jof; 

1.6 b]lv 3.2 lsnf]ld6/ 5 . lzz'u|x ;"o{af6 407×10
6 lsnf]ld6/sf] cf};t b"/Ldf kb{5 .  

rGb|df M k[YjLs} Psdfq pku|xsf] gfd rGb|df xf] . o;sf] Jof; 3456 lsnf]ld6/ 5 . k[YjLaf6 

cf};t b"/L 382400 lsnf]ld6/ 5 . rGb|dfn] k[YjLs} kl/Stdf ug{ 27 lbg 7 306f 43 ldg]6 

nufpF5 . o; cjlwnfO{ Ps gIfq df; elgG5 . Ps k"l0f{dfb]lv csf]{ k"l0f{df;Ddsf] cjlwnfO{ 

Ps rGb|df; elgG5 . of] sl/j 29.5 lbg x'G5 . rGb|dfsf] ;txdf 8fF8f / vfN8fx¿ (craters) 

n] el/Psf] 5 .  

k'R5«]tf/f M nfdf] bL3{ j[QsIfdf ;"o{sf] kl/Stdf ug]{ a/km, UofF; / w'nf]s0fsf] 8Nnf]nfO{ 

k'R5«]tf/f elgG5 . o;sf] s]Gb|Lo efudf 7f]; lk08 x'G5 h;nfO{ Go'lSno; elgG5 . o;sf] 

jl/k/L w'nf]s0f, a/km / UofF;sf] afbn x'G5 h;nfO{ sdf elgG5 . ;"o{sf] glhs cfpFbf o;df 

nfdf] k'R5/ aG5 . hlt glhs cfof] Tolt g} 7"nf] k'R5/ aG5 . o;sf] k'R5/ ;w}F+ ;"o{sf] ljk/Lt 

lbzflt/ kms]{sf] x'G5 . ;f}o{ atf;n] UofF; / w'nf]sf] s0fnfO{ pbfP/ nfdf] k'R5/ agfpF5 .  

k'R5«]tf/fsf] 6fpsf]sf] Jof; 16 nfv lsnf]ld6/;Dd x'G5 eg] k'R5/ 16 s/f]8 lsnf]ld6/ ;Dd 

nfdf] x'G5 . ;"o{sf] k|sfz k/fjt{g ug]{ ePsf]n] k'R5«]tf/f gfª\uf] cfFvfn] b]lvg] ePsf] xf] 

jf:tjdf o;sf] cfˆg} k|sfz 5}g . nfdf] bL3{ j[Q sIfdf kl/Stdf ug]{ ePsf]n] w]/} ji{f kl5dfq 

of] b]vf kb{5 . s]xL k|d'v k'R5«]tf/fx¿sf] gfd / ;"o{sf] kl/Stdf ug]{ cjlw tn lbOPsf] 5 .  

j|m=;= gfd klxnf]kN6 b]lvPsf] sIf e|d0f cjlw 

!= 
@= 
#= 

x\ofnLsf] k'R5«]tf/f 
6]Dkn 66n 
PGs] 

240 B.C. 

1366 A.D. 

1786 

76 

33 

3.3 
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$= 
%= 
^= 

:jf/:dfog jf:dfog 
j]Gg]6 
;"d]s/ n]le 

1927 

1969 

1993 

15 

1678 

 

x/]skN6 ;"o{sf] glhs cfpFbf o;sf] s]xL a/km / w'nf]sf s0fx¿ x/fpFb} hfG5g\ . cGtdf ;;fgf 

pNsf lk08x¿df kl/0ft x'G5 . k[YjLs}} u'?Tjfsif{0f If]qdf k/]kl5 k[YjLlt/ tflgG5 . xfjf;Fu 

3if{0f eO{ of] an]/ gi6 x'G5 . ;'d]s/ n]le k'R5«]tf/f j[x:kltdf 7f]lsP/ gi6 ePsf] lyof] .  

pNsf  

kl/efiff M /ftL cfsfzdf tf/f v;]sf] h:tf] b]lvg] u/L pHofnf] k|sfzsf] lemNsf] lxF8]sf] 

b]lvG5 . To;nfO{ pNsf elgG5 . o;nfO{ kmfo/ an, ;'l6ª\u :6f/ jf kmlnª\u :6f/ klg elgG5 .  

sf/0f M cGtl/Ifdf ePsf ;–;fgf lk08 3'Db} k[YjLs} u'?Tj If]qdf k'u]kl5 cToGt tLj|ultdf 

cfslif{t x'G5 . xfjf;Fu 3if{0f eO{ pTkGg tfkn] an]/ eid x'G5 jf UofF;df ablnG5 / lanfpF5 . 

o;/L aNbf pNsf b]lvG5 .  

pNsf lk08 M s'g} s'g} pNsf k"0f{ ¿kdf jfikLs/0f x'g g;sL To;sf] cjz]if k[YjLs} ;tx;Dd 

v:g k'U5 . o;/L v;]sf] lk08nfO{ pNsf lk08 elgG5 . 50,000 jif{ hlt cl3 o:t} pNsf lk08 

v;]/ pQ/L cd]l/sfsf] Pl/hf]gfdf 1275 ld6/ rf}8f / 175 ld6/ ulx/f] vfN8f] ag]sf] lyof] . 

d"n r§fg x/fP klg 6'j|mfx¿ jl/kl/ 5l/Psf] / vfN8f] cem} b]Vg ;lsG5 . pNsfx¿ cS;/ 

s]/fpsf] u]8f hqf] x'G5 . k[YjLs} ;txaf6 7 b]lv 120 lsnf]ld6/ prfOdf of] gi6 x'G5 . o;sf] 

ult 70 lsnf]ld6/ k|lt ;]s]08;Dd k'U5 . w]/} pNsfx¿ nuftf/ Ps} 7fpFFdf vl;/Xof] eg] 

To;nfO{ pNsf jiff{ elgG5 .  

pNsf lk08 -d]l6of]/fO6_ tLg k|sf/sf x'G5g\ M 9'ª\ufh:tf], kmnfdh:tf] / b'a} ldl;Psf] . pNsf 

lk08df l;lnsg, kmnfd / DofUg]l;odh:tf tTTjx¿ x'G5g\ . 9'ª\u] pNsf lk08df l;lnsg a9L 

/ kmnfd / DofUg]l;od sd dfq x'G5 . kmnfd] pNsf lk08df kmnfd a9L / l;lnsg sd x'G5 . 

ldl;|t pNsf lk08df b'a} a/fa/ dfqfdf x'G5g\ . j}1flgsx¿ pNsf lk08sf] cWoogaf6 u|xsf] 

agf]6 af/] yfxf kfpF5g\ . 

;f}o{ kl/jf/df ;"o{sf] dxTTj M ;f}o{ kl/jf/df ;"o{sf] dxTTjnfO{ lgDg a'Fbfx¿df 5f]6s/Ldf 

n]Vg'xf];\g ;lsG5 .  

-s_ ;f}o kl/jf/sf] lgoGqs ;"o{ xf] . o;sf] cg'kl:yltdf u|xx¿ cfˆgf] sIfaf6 aflxl/P/ 

cGtl/Ifdf lanfpF5 .  

-v_ ;"o{n] k[YjLdf /x]sf ;a} hLjnfO{ cfjZos tfk / k|sfz lbG5 . ;"o{df ydf]{Go'lSno/ 

ˆo'hg k|ltlj|mofaf6 tfk / k|sfz pTkGg x'G5 .  

-u_ k[YjLdf hnjfo' kl/jt{g / df};dsf] ultljlw klg ;f}o{ tfkåf/f g} ;~rfng x'G5 .  
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-3_ ;"o{sf] k|sfzaf6 k[YjLaf;Ln] ljleGg sfo{x¿ ub{5g\ . h:t} n'uf ;'sfpg]b]lv, ljB't 

pTkfbg ug]{, kfgL ttfpg], vfgf ksfpg] cflb .  

tkfO{“n] slt a'em\g'eof] < 
!= a|x\df08 eg]sf] s] xf] < 

@= k|sfz jif{ eg]sf] s] xf] < Ps k|sfz jif{ a/fa/ slt x'G5 < 

#= cGtl/If PsfO s]nfO{ elgG5 < o;sf] pkof]lutf n]Vg'xf];\ . 

$= ;f}o{ atf; eg]sf] s] xf] < o;sf] c;/ sxfF b]lvG5 < 

%= u|xdf hLjx¿ ljsf; x'g cfjZos s'/fx¿ s] s] x'g\ < 

^= leqL u|x eGgfn] s] a'lemG5 < pbfx/0f lbg'xf];\ / Pp6f ljz]iftf n]Vg'xf];\ .  

&= ;fFemsf] tf/f eg]sf] s] xf] < sf/0f klg n]Vg'xf];\g\xf];\\ .  

*= 6fO6g eg]sf] s] xf] < 

(= k'R5«]tf/fsf] k'R5/ s;/L aG5 < 

!)= q]m6/ eg]sf] s] xf] < of] s;/L aG5 < 

#=@ tf/fd08n 

/ftL cfsfzdf s'g} lglZrt cfsf/ agfOa;]sf tf/fx¿sf] ;d"xnfO{ tf/fd08n elgG5 . 

tf/fd08nx¿sf] cfsf/ ;w}FFel/ Pp6} x'G5 . tf/fd08nx¿sf] gfdfs/0f ug]{ rng k|frLg lu|s 

tyf /f]dsf dflg;x¿n] ;'¿ u/]sf lyP . pgLx¿n] tf/fd08n;Fu ldNbf] cfs[lt ePsf lu|s 

gfos, b]jtf, hgfj/, ;fdu|L cflbsf] gfdaf6 tf/fd08nsf] gfd /fv] . h:t}M p;f{ d]h/, p;f] 

dfOg/, cf]l/og, lncf], lk;];, PG8«f]d]8f, Sofl;of]lkof cflb . tf/fd08nx¿sf] gfdfs/0f ub}{ 

hfFbf j}1flgsx¿n] clxn];Dd hDdf ** cf]6f tf/fd08nx¿sf] gfdfs/0f ul/;s]sf 5g\ . s]xL 

tf/fd08nx¿ k[YjLs} blIf0fL uf]nf4{sf] cfsfzdf b]lvG5g\ . tL tf/fd08nx¿ pQ/L uf]nf4{af6 

b]Vg ;lsFb}g . pQ/L uf]nf4{af6 tf/fd08nx¿ ;w}FF ;a} b]Vg ;lsFb}g . k[YjLn] ;"o{sf] kl/Stdf 

ug]{ ePsf]n] oL tf/fd08nx¿ s'g} lglZrt Ct'df dfq b]lvG5g\ . pQ/L uf]nf4{af6 b]lvg] k|d'v 

tf/fd08nx¿ p;f{ d]h/ -;KtClif_, p;f{ dfOg/, ;]lkmo;, 8«]sf],Sofl;of]lkof, PG8«f]d]8f, cf]/fog, 

kl;{o; cflb x'g\ . 

p;f{ d]hf/ �Ursa Major� :�Ursa Major� :�Ursa Major� :�Ursa Major� : p;f{ d]h/ tf/fd08nnfO{ efn' 
h:tf] cfsf/sf] sNkgf u/L u|]6 ljo/ �great bear� klg 
elgG5 eg] lxGb' zf:qcg';f/ ;ft cf]6f tf/fx¿ ePsf]n] 

;KtClif klg elgG5 . r}qb]lv h]7 dlxgf cyjf udL{ 

Ct'df o;nfO{ pQ/L cfsfzdf b]Vg ;lsG5 . 

 

p;f{ dfOg/ �Ursa Minor� :�Ursa Minor� :�Ursa Minor� :�Ursa Minor� : cfsf/df em08} p;f{ d]h/ h:t} 
b]lvg] t/ p;f{ d]h/df eGbf tf/fx¿ glhs /x]sf] tf/fd08nnfO{ p;f{ dfOg/ elgG5 . o;df 



klg ;ft 

ljo/ 

dfOg/sf] cGTodf w'|j tf/f kb{5 . o;nfO{ c;f/ ;f

dlxgf jiff{ Ct'df pQ/L cfsfzdf b]Vg ;lsG5 .

 
 
 
 
cf]l/of]g

tf/fd08nsf] gfdfs/0f ul/Psf] xf] . o;df klg ;ft

kb{5g

b]Vg ;lsG5 .

 
 
 
 
 
 
/fzL 

tf/fd08nx¿nfO{ k[i7e"ld agfO{ ;"o{n] k[YjLsf] 

kl/St

kl/St

/ljdfu{ klg elgG5 . o; k|sf/sf] /ljdfu{sf] 

cf;kf;df kg]{ w]/} 

tf/fd08nx¿nfO{ /fzL 

dlxgf P

d08nx¿df 

ldy'g 

�Leo�, �6� 
j[lZrs 

ds/ 

�Pisces�
/fzLd08n ;DaGwL s]xL cGwljZjf;x¿

/fzLd08n ;DaGwL cGwljZjf; klg Ps xf] . ljjfx, j|taGw, hGd, d[To"b]lv lnP/ g]kfnLx¿sf] 

ljleGg sd{sf08df /fzLd08nnfO{ ljz]if 

klg ;ft cf]6f tf/fx¿ /x]sf] x'G5 . To;}n] o;nfO{ lnl6n 

ljo/ �little bear�
dfOg/sf] cGTodf w'|j tf/f kb{5 . o;nfO{ c;f/ ;f

dlxgf jiff{ Ct'df pQ/L cfsfzdf b]Vg ;lsG5 .

cf]l/of]g �Orion� :�Orion� :�Orion� :�Orion� :
tf/fd08nsf] gfdfs/0f ul/Psf] xf] . o;df klg ;ft

kb{5g\ . k'if, df3 dlxgfsf] hf8f] Ct'df o;nfO{ pQ/L cfsfzdf 

b]Vg ;lsG5 . 

/fzL d08n M

tf/fd08nx¿nfO{ k[i7e"ld agfO{ ;"o{n] k[YjLsf] 

Stdf u/]sf] h:tf] b]lvG5 . o;/L ;"o{n] k[YjLsf] 

Stdf u/]sf] h:tf] b]lvg] sfNklgs af6f]nfO{ 

/ljdfu{ klg elgG5 . o; k|sf/sf] /ljdfu{sf] 

cf;kf;df kg]{ w]/} 

tf/fd08nx¿nfO{ /fzL 

dlxgf Pp6f /fzLd08n kf/ ub{5 . tL /fzL 

d08nx¿df �1� 
ldy'g �Gemini�,  �4� 
�Leo�, �6� sGof 
j[lZrs �Scorp
ds/ �Capricon�, �11� 
�Pisces� /x]sf 5g
/fzLd08n ;DaGwL s]xL cGwljZjf;x¿

/fzLd08n ;DaGwL cGwljZjf; klg Ps xf] . ljjfx, j|taGw, hGd, d[To"b]lv lnP/ g]kfnLx¿sf] 

ljleGg sd{sf08df /fzLd08nnfO{ ljz]if 

tf/fx¿ /x]sf] x'G5 . To;}n] o;nfO{ lnl6n 

�little bear� jf n3' ;KtClif klg elgG5 .
dfOg/sf] cGTodf w'|j tf/f kb{5 . o;nfO{ c;f/ ;f

dlxgf jiff{ Ct'df pQ/L cfsfzdf b]Vg ;lsG5 .

�Orion� :�Orion� :�Orion� :�Orion� : Pp6f l;sf/Lsf] kl/sNkgf u/]/ cf]l/og 
tf/fd08nsf] gfdfs/0f ul/Psf] xf] . o;df klg ;ft

. k'if, df3 dlxgfsf] hf8f] Ct'df o;nfO{ pQ/L cfsfzdf 

d08n M k[YjLsf] kl/

tf/fd08nx¿nfO{ k[i7e"ld agfO{ ;"o{n] k[YjLsf] 

df u/]sf] h:tf] b]lvG5 . o;/L ;"o{n] k[YjLsf] 

df u/]sf] h:tf] b]lvg] sfNklgs af6f]nfO{ 

/ljdfu{ klg elgG5 . o; k|sf/sf] /ljdfu{sf] 

cf;kf;df kg]{ w]/} cf]6f tf/fd08nx

tf/fd08nx¿nfO{ /fzL d08n elgG5 . ;"o{n] x/]s 

p6f /fzLd08n kf/ ub{5 . tL /fzL 

�1� d]if �Aries�,
�Gemini�,  �4� ss{6 

sGof �Virgo�, �7� 
�Scorpion�, �9� wg' 

�Capricon�, �11� s'De 
/x]sf 5g\ . 12 cf]6f

/fzLd08n ;DaGwL s]xL cGwljZjf;x¿

/fzLd08n ;DaGwL cGwljZjf; klg Ps xf] . ljjfx, j|taGw, hGd, d[To"b]lv lnP/ g]kfnLx¿sf] 

ljleGg sd{sf08df /fzLd08nnfO{ ljz]if 

tf/fx¿ /x]sf] x'G5 . To;}n] o;nfO{ lnl6n 

jf n3' ;KtClif klg elgG5 .

dfOg/sf] cGTodf w'|j tf/f kb{5 . o;nfO{ c;f/ ;f

dlxgf jiff{ Ct'df pQ/L cfsfzdf b]Vg ;lsG5 .

Pp6f l;sf/Lsf] kl/sNkgf u/]/ cf]l/og 

tf/fd08nsf] gfdfs/0f ul/Psf] xf] . o;df klg ;ft

. k'if, df3 dlxgfsf] hf8f] Ct'df o;nfO{ pQ/L cfsfzdf 

k[YjLsf] kl/Stdf ubf{ ljleGg 

tf/fd08nx¿nfO{ k[i7e"ld agfO{ ;"o{n] k[YjLsf] 

df u/]sf] h:tf] b]lvG5 . o;/L ;"o{n] k[YjLsf] 

df u/]sf] h:tf] b]lvg] sfNklgs af6f]nfO{ 

/ljdfu{ klg elgG5 . o; k|sf/sf] /ljdfu{sf] 

tf/fd08nx¿dWo] afx« 

d08n elgG5 . ;"o{n] x/]s 

p6f /fzLd08n kf/ ub{5 . tL /fzL 

�Aries�, �2� j[if �Taurus�, �3� 
ss{6 �Cancer�, �5� 

�Virgo�, �7� t'nf �Libra�, �8� 
wg' �Sagittarius�, �10� 

s'De �Aquarius�, �12� 
cf]6f /fzLd08nsf] lrq tn lbOPsf] 5 .

/fzLd08n ;DaGwL s]xL cGwljZjf;x¿ M

/fzLd08n ;DaGwL cGwljZjf; klg Ps xf] . ljjfx, j|taGw, hGd, d[To"b]lv lnP/ g]kfnLx¿sf] 

ljleGg sd{sf08df /fzLd08nnfO{ ljz]if 
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tf/fx¿ /x]sf] x'G5 . To;}n] o;nfO{ lnl6n 

jf n3' ;KtClif klg elgG5 . p;f{ 

dfOg/sf] cGTodf w'|j tf/f kb{5 . o;nfO{ c;f/ ;f

dlxgf jiff{ Ct'df pQ/L cfsfzdf b]Vg ;lsG5 . 

Pp6f l;sf/Lsf] kl/sNkgf u/]/ cf]l/og 

tf/fd08nsf] gfdfs/0f ul/Psf] xf] . o;df klg ;ftcf]6f

. k'if, df3 dlxgfsf] hf8f] Ct'df o;nfO{ pQ/L cfsfzdf 

df ubf{ ljleGg 

tf/fd08nx¿nfO{ k[i7e"ld agfO{ ;"o{n] k[YjLsf] 

df u/]sf] h:tf] b]lvG5 . o;/L ;"o{n] k[YjLsf] 

df u/]sf] h:tf] b]lvg] sfNklgs af6f]nfO{ 

/ljdfu{ klg elgG5 . o; k|sf/sf] /ljdfu{sf] 

¿dWo] afx« cf]6f 

d08n elgG5 . ;"o{n] x/]s 

p6f /fzLd08n kf/ ub{5 . tL /fzL 

�Taurus�, �3� 
Cancer�, �5� l;+x 

�Libra�, �8� 
agittarius�, �10� 

�Aquarius�, �12� dLg 
/fzLd08nsf] lrq tn lbOPsf] 5 .

M g]kfnL ;dfhdf ljBdfg ljleGg cGwljZjf;x¿dWo] 

/fzLd08n ;DaGwL cGwljZjf; klg Ps xf] . ljjfx, j|taGw, hGd, d[To"b]lv lnP/ g]kfnLx¿sf] 

ljleGg sd{sf08df /fzLd08nnfO{ ljz]if dxTTj lbg] rng 5 . t/ /fzLd08nsf] cfwf/df o:tf 

tf/fx¿ /x]sf] x'G5 . To;}n] o;nfO{ lnl6n 

p;f{ 

dfOg/sf] cGTodf w'|j tf/f kb{5 . o;nfO{ c;f/ ;fpg 

Pp6f l;sf/Lsf] kl/sNkgf u/]/ cf]l/og 

cf]6f tf/fx¿ 

. k'if, df3 dlxgfsf] hf8f] Ct'df o;nfO{ pQ/L cfsfzdf 

df ubf{ ljleGg 

tf/fd08nx¿nfO{ k[i7e"ld agfO{ ;"o{n] k[YjLsf] 

df u/]sf] h:tf] b]lvG5 . o;/L ;"o{n] k[YjLsf] 

df u/]sf] h:tf] b]lvg] sfNklgs af6f]nfO{ 

/ljdfu{ klg elgG5 . o; k|sf/sf] /ljdfu{sf] 

 

d08n elgG5 . ;"o{n] x/]s 

p6f /fzLd08n kf/ ub{5 . tL /fzL 

l;+x 

dLg 

/fzLd08nsf] lrq tn lbOPsf] 5 . 

g]kfnL ;dfhdf ljBdfg ljleGg cGwljZjf;x¿dWo] 

/fzLd08n ;DaGwL cGwljZjf; klg Ps xf] . ljjfx, j|taGw, hGd, d[To"b]lv lnP/ g]kfnLx¿sf] 

lbg] rng 5 . t/ /fzLd08nsf] cfwf/df o:tf 

Pp6f l;sf/Lsf] kl/sNkgf u/]/ cf]l/og 

tf/fx¿ 

. k'if, df3 dlxgfsf] hf8f] Ct'df o;nfO{ pQ/L cfsfzdf 

 

g]kfnL ;dfhdf ljBdfg ljleGg cGwljZjf;x¿dWo] 

/fzLd08n ;DaGwL cGwljZjf; klg Ps xf] . ljjfx, j|taGw, hGd, d[To"b]lv lnP/ g]kfnLx¿sf] 

lbg] rng 5 . t/ /fzLd08nsf] cfwf/df o:tf 

g]kfnL ;dfhdf ljBdfg ljleGg cGwljZjf;x¿dWo] 

/fzLd08n ;DaGwL cGwljZjf; klg Ps xf] . ljjfx, j|taGw, hGd, d[To"b]lv lnP/ g]kfnLx¿sf] 

lbg] rng 5 . t/ /fzLd08nsf] cfwf/df o:tf 

g]kfnL ;dfhdf ljBdfg ljleGg cGwljZjf;x¿dWo] 

/fzLd08n ;DaGwL cGwljZjf; klg Ps xf] . ljjfx, j|taGw, hGd, d[To"b]lv lnP/ g]kfnLx¿sf] 

lbg] rng 5 . t/ /fzLd08nsf] cfwf/df o:tf 
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sd{sf08df ul/g] w]/}h;f] lg0f{ox¿df s'g} j}1flgs cfwf/ 5}g . h:t}M 

-s_ s/f]8f}F dflg;x¿nfO{ hDdf 12 cf]6f /fzLx¿df ljefhg u/L pgLx¿sf] eljio, jt{dfg, 
:jefj, u'0f / cju'0fx¿sf] cg'dfg ug'{ cfhsf] j}1flgs o'udf ts{lxg eljiojf0fL dfq} 

x'G5 . 

-v_ /fzLsf] cfwf/df ljjfx jGwgdf afFlwg] gq eljio g/fd|f] x'g] eGg] ;fdflhs 

cGwljZjf;sf] klg s'g} j}1flgs cfwf/ 5}g . 

-u_ /fzL cg';f/ ljleGg kTy/x¿ wf/0f ubf{ hLjgdf ;kmntf ldN5 eGg] s'/f klg 

cGwljZjf; dfq xf] . 

-3_ /fzLsf] cfwf/df ljleGg sfo{ ubf{ ;fOt / a];fOt lgsfNg] k/Dk/fdf klg s'g} j}1flgs 

cfwf/ 5}g . 

-ª_ s'g ljz]if /fzL, gIfq / lbgdf hGd]sf afnaflnsfx¿nfO{ /fzL, gIfq / lbgs} cfwf/df 

efUozfnL cyjf cefuL elgg' klg cfhsf j}1flgs o'udf ;'xfpFbf] 5}g .  

/fzLd08nsf] dxTTj M /fzLd08nsf] cWoogaf6 lgDg hfgsf/Lx¿ k|fKt ug{ ;lsG5– 

-s_ /ftsf] ;do kQf nufpg . 

-v_ df};dsf] af/]df cg'dfg nufpg . 

-u_ tf/fx¿sf] :yfg klxrfg ug{ . 

-3_ hxfhLx¿n] cfkm" /x]sf] :yfg kQf nufpg'sf ;fy} cfkm" hfg rfx]sf] lbzf kQf nufpg . 

tkfO{“n] slt a'‰g'eof] < 
-s_ tf/fd08n eg]sf] s] xf] < tf/fd08n sltcf]6f 5g\ < 

-v_ udL{ ofddf pQ/L cfsfzdf b]lvg] tf/fd08n s] xf] < 

-u_ p;f{ dfOg/ tf/fd08n slxn] / sxfF b]Vg ;lsG5 < 

-3_ l;sf/L h:tf] b]lvg] tf/fd08nsf] gfd s] xf] < o;nfO{ slxn] / sxfF b]Vg 
;lsG5 < 

-ª_ /fzLd08n eg]sf] s] xf] < o;sf] b'O{{cf]6f dxTTjx¿ s] s] x'g\ < 
-r_ /fzLd08n ;DaGwL xfd|f] ;dfhdf JofKt b'O{{cf]6f cGwljZjf;x¿ s] s] x'g\ < 

tf/f k'~h M j|Xdf08df /x]sf nfvf}F s/f]8f}F 

tf/fx¿, u|x, pku|x, w'nf]sf s0fx¿, UofF;sf] 

afbn, PG8«f]d]8f tf/fk'~h cflb tf/fk'~hsf] 

pbfx/0fx¿ x'g\ . j|Xdf08df sl/a Ps v/a 

cf]6f tf/fk'~h �Milkyway galaxy� Pp6f 

s'gflt/ cjl:yt 5 . cfsf/sf] cfwf/df 

tf/fk'~hnfO{ tLg lsl;ddf ljefhg ul/Psf] 5 . 
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-s_ sdfgL cfsf/sf] tf/fk'~h �Spiral galaxy� : 3'ld/x]sf] rSt 
h:tf] b]lvg] tf/fk'~hnfO{ :kfO/n tf/fk'~h elgG5 . o; 

tf/fk'~hdf s]Gb| efudf w]/} tf/fx¿ /x]sf] x'G5 eg] s]Gb| 

efunfO{ 3'ld/x]sf] e'hfx¿ k|z:t dfqfdf UofF; / w"nf]sf 

s0fx¿ /x]sf x'G5g\ . :kfO/n tf/fk'~h c¿ tf/fk'~hx¿ 

eGbf rlDsnf] / rxlsnf] x'G5g\ . h:t}M cfsfz u+uf 

tf/fk'~h, PG8«f]d]8f tf/fk'~h cflb . 

-v_ bL3f{j[Qfsf/ tf/fk'~h �Elliptical galaxy� : r]K6f] 
c08fsf/ tf/fk'~hnfO{ bL3{j[Qfsf/ tf/fk'~h elgG5 . 

logLx¿ klg s]Gb|df a9L rlDsnf] / 5]p5]pdf wldnf] 

x'G5 . o; tf/fk'~hdf w]/} k"/fgf tf/fx¿ /x]sf 5g\ . 

o; tf/fk'~hdf tf/fx¿sf] aLr aLrdf w]/} ;fgf 

;fgf cfsfzLo lk08x¿ klg 5l/P/ /x]sf x'G5g\ . 

-u_ clgoldt cfsf/sf] tf/fk'~h �IrreguaLr galaxy� : 
sdfgL cfsf/sf] / bL3{j[Qfsf/ tf/fk'~h afx]s Pp6f 

lglZrt cfsf/ ePsf tf/fk'~hx¿nfO{ clgoldt 

cfsf/sf] tf/fk'~h elgG5 . o; k|sf/sf tf/fk'~hx¿ 

sdfgL cfsf/sf] / bL3{j[Qfsf/ tf/fk'~h eGbf ;fgf 

/ sd rlDsnf] x'G5g\ . 

tkfO{“n] slt a'‰g'eof] < 
!= tf/fk'~h eg]sf] s] xf] < 

@= xfd|f] ;f}o{ d08n s'g tf/fk'~hdf cjl:yt 5 < of] s'g k|sf/sf] tf/fk'~h xf] < 

#= tf/fk'~h slt k|sf/sf 5g\ < tL s] s] x'g\ < 

k|fs[lts pku|x M u|xsf] kl/Stdf ug]{ cfsfzLo lk08x¿nfO{ pku|x elgG5 . oL pku|xx¿sf] 

cfˆg} k|sfz x'Fb}g t/ ;"o{sf] k|sfznfO{ k/fjt{g u/L pHofnf] b]lvG5 . h:t}M rGb|df k[YjLsf] Ps 

dfq pku|x xf] . rGb|df / k[YjLaLrsf] b"/L sl/a 384,400 km 5 . rGb|dfsf] ;txsf] If]qkmn 

3.7940000 × 107 km2 5 eg] o;sf] Aof; 3456 km 5 . rGb|dfn] k[YjLsf] Ps kl/Stdf ug{ 

27�
- lbg nufpF5 . o; cjlwnfO{ gIfq df; �sideral month� elgG5 . Ps k"l0f{dfb]lv csf]{ 

k"l0f{df;Ddsf] cjlwnfO{ rGb|df; �Synoclrc month� elgG5 . h'g 29�
�  lbgsf] x'G5 . rGb|dfn] 

k[YjLnfO{ Ps kmGsf] dfbf{ k[YjLn] klg cfˆgf] sIfdf s]xL b"/L kf/ ug]{ ePsf]n] rGb|df; gIfqdf; 

eGbf a9L x'G5 . k[YjLaf6 x]bf{ rGb|df ;w}FF Pp6} efudf dfq b]lvG5 . lsgeg] rGb|dfn] k[YjLsf] 

kl/Stdf ug]{ ;do -sIffe|d0f ;do_ a/fa/ ePsf]n] k[YjLaf6 x]bf{ rGb|df ;w}FF Pp6} efudf 
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b]lvG5 . rGb|dfdf jfo'd08n x'Fb}g / o;sf] u'?Tjfan k[YjLsf] eGbf 
�
! u'0ff sd 5 . a'w / z'St 

afx]s ;a} u|xx¿sf pku|xx¿ 5g\ . ;f}o{d08ndf clxn];Dd hDdf 173 cf]6f pku|xx¿ kQf 
nflu;s]sf 5g\ . h'g lgDg tflnsfdf b]vfOPsf] 5 . 

u|x pku|x ;ª\Vof 

a'w 0 

z'St 0 

k[YjL 1 

d+un 2 

j[x:klt 67 

zlg 62 

c?0f 27 

j?0f 14 

s[lqd pku|x (Artificial Satellite) : 

dfgj lgld{t /s]6sf] ;xfotfaf6 cGtl/Ifdf k'¥ofO{ k[YjLsf] kl/Stdf ug]{ oGqnfO{ s[lqd pku|x 

elgG5 . o;nfO{ s[lqd e"–pku|x klg elgG5 . klxnf] s[lqd pku|x -:k'6lgs– 1_ xf] . h;nfO{ 
?;n] ;g\ 1957 cS6f]a/ 4 df cGtl/Ifdf k|If]k0f u/]sf] lyof] . s[lqd pku|x ljleGg p2]Zosf 
nflu cGtl/Ifdf k|If]k0f ul/Psf] x'G5 . h;dWo] s]xL o;k|sf/ 5g\ M 

-s_ k[YjLnufot cGo u|xx¿af/] yk hfgsf/L k|fKt ug'{ . 

-v_ rGb|dfdf cGtl/If cg';Gwfgzfnf lgdf{0f ug'{ . 

-u_ k[YjLdf /]l8of], 6]lnlehg k|;f/0f tyf df};d ;DaGwL cWoog Pjd\ eljiojf0fL ug{ . 

-3_ ljleGg ;}lgs ultljlwx¿ ug{ . h:t}M zq'x¿ kQf nufpg . 

-ª_ k[YjL afx]s cGo u|xx¿df x'g ;Sg] hLjx¿sf] vf]hL ug{ . 

tkfO{“n] slt a'‰g'eof] < 
!= pku|x eg]sf] s] xf] < 

@= rGb|dfg / gIfqdf; aLr km/s 5'6\ofpg'xf];\ . 

#= pku|x gePsf u|xx¿ s'g xf] < 

$= ;a}eGbf w]/} pku|x ePsf] u|x s'g xf] < 

%= s[lqd pku|x eg]sf] s] xf] < 

^= s[lqd pku|x cGtl/Ifdf k|If]k0f ug'{sf] sf/0f s] xf] < 

$= cEof;  

!= k|sfz jif{ eg]sf] s] xf] < o;sf] pkof]lutf n]Vg'xf];\ . ;f}o{d08nsf] Jof; 10.5 k|sfz 

306f eGgfn] s] a'lemG5 < 
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@= ;f}o{ atf; eg]sf] s] xf] < k'R5«]tf/fsf] k'R5/ stf kmls{G5 <    sf/0f;lxt n]Vg'xf];\ . 

#= ;fFemsf] tf/f s]nfO{ elgG5 < tf/f / u|xaLr tLgcf]6f leGgtfx¿ n]Vg'xf];\ .  

$= sf/0f n]Vg'xf];\ .  

-s_ z'St u|xsf] cf};t tfkStd a'wsf] eGbf a9L x'G5 .  

-v_ ;"o{af6 6f9f uPkl5 k'R5«]tf/fsf] k'R5/ x/fpF5 . 

-u_ clwsf+z pNsf cfsfzd} lanfpF5g\ .  

-3_ u|x j/k/sf cGo lk08sf] bfFhf]df :yfg kl/jt{g ub{5 .  

%= tf/fk'Gh / tf/fd08naLr tLgcf]6f leGgtfx¿ n]Vg'xf];\ .  

^= lgDg j:t'x¿ s] s] x'g\ < 

 ;]/];, 6«fO6g, cf]/fog, PGs], PG8«f]d]8f, cNkmf ;]G6fp/L 

&= lgDg j:t'x¿sf] gfd n]Vg'xf];\ . 

-s_ cfsfzdf /ftL lkmsf /ftf] / dw'/f] tf/fh:tf] b]lvG5 .  

-v_ Soflg; d]h/f tf/fd08ndf ;a}eGbf rlDsnf] tf/f 

-u_ cfsfzdf /ftL pQ/ blIf0f km}lnPsf] ;]tf] afbnsf] af6f]h:tf] b]lvg] 

-3_ cfˆg} k|sfz geP klg ;aeGbf rlDsnf] tf/fh:tf] b]lvg] lk08 

-ª_ tf/f v;]sf]h:tf] b]lvg]  

-r_ c;Lldt 3gTj ePsf] lk08 

*= /fzL d08n eg]sf] s] xf] < /fzLd08nsf] b'O{{cf]6f dxTTjx¿ n]Vg'xf];\ . 

(= xfd|f] ;dfhdf ljBdfg /fzLd08n ;DaGwL b'O{{cf]6f cGwljZjf;x¿ n]Vg'xf];\ . 

!)= xfd|f] ;f}o{d08n s'g tf/fk'~hdf kb{5 < of] s'g k|sf/sf] tf/fk'~h xf] < 

!!= pku|x eg]sf] s] xf] < k[YjLsf] pku|x s'g xf] < 

!@= ;a}eGbf w]/} / ;a}eGbf sd pku|x ePsf u|xx¿sf] gfd n]Vg'xf];\ . 

!#= s[lqd pku|x eg]sf] s] xf] < 

!$= cGtl/Ifdf s[lqd pku|x 5f]8\g'sf] sf/0f s] xf] < 

%= k[i7kf]if0f  

!= k|sfz jif{sf] kl/efiff / pkof]lutf o; kf7sf] ljifoj:t'df k9\g'xf];\ . k|sfzsf] ult 

3×10
5 lsnf]ld6/ k|lt;]s]08 xf] . 1 k|sfz ;]s]08 = 3×10

5 lsnf]ld6/ x'G5 .  

 10.5 k|sfz 306f = 10.5×60×60 k|sfz ;]s]08 

 = 10.5×60×60 ×3×10
5 lsnf]ld6/ 
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 = 3.78×10
4
 ×3×10

5
 = 1.134×10

10 lsnf]ld6/ 

@= ;"o{sf] ;txaf6 tLj| ultdf 5f]l8g] rfh{o'St UofF;Lo k/df0f'x¿nfO{ ;f}o{ atf; elgG5 . 

;f}o atf;n] k'R5«]tf/fsf] sf]dfdf /x]sf] UofF;, w'nf] / a/kmsf] s0fnfO{ p8fP/ k'R5/ 

agfpg] ePsf]n] o;sf] k'R5/ ;w}F+ ;"o{sf] ljd'v x'G5 .  

#= ;fFem ;"o{ c:tfPkl5 klZrd cfsfzdf rlDsnf] tf/fh:t} b]lvg] ePsf]n] z'St u|xnfO{ 

;fFemsf] tf/f elgG5 .  

u|x    tf/f 

-s_  of] cfsfzdf otfptf ;l//xG5 .  

-v_  u|x Psgf;n] rDsG5 . 

-u_  u|xx¿ cfsfzdf ;"o{ lxF8\g] af6f] 
cf;kf;dfq b]lvG5g\ .  

-3_  u|xsf] cfˆg} k|sfz 5}g .  

-s_  of] cfsfzdf otfptf ;b}{g .  

-v_  of] rdrd u/]/ rDsG5 .  

-u_  of] cfsfzdf htftt} 5l/P/ /x]s]f 
b]lvG5 .  

-3_  tf/fsf] cfˆg} k|sfz x'G5 .  

$= -s_ z'St u|xdf sfa{g8fOcS;fO8 UofF; / kfgLsf] afkmsf] jfo'd08n 5 . o;sf] 

xl/tu[x k|efjn] ubf{ cf};t tfkStd a9L x'G5 . a'wafx]s z'St u|x cGo u|xsf] 

t'ngfdf ;"o{sf] glhs 5 . o;n] ubf{ klg cf};t tfkStd a9L x'G5 .  

-v_ ;f}o{ atf;n] ubf{ k'R5«]tf/fdf k'R5/ aG5 . ;"o{af6 6f9f uPkl5 ;f}o{ atf;sf] 

k|efj kb}{g To;}n] k'R5/ x/fpF5 .  

-u_ pNsf cToGt tLj| ultdf v:5 . xfjf;Fu 3if{0f x'Fbf pTkGg tfkn] tft]/ pNsf 

jfikLs/0f x'G5 / jfo'd08nd} lanfpF5 .   

-3_ k|To]s u|xn] bL3{ j[QsIfdf ;"o{sf] kl/Stdf ub{5 . o;/L kl/Stdf ug]{ ePsf]n] 

u|xn] :yfg kl/jt{g ub{5 . tf/fx¿n] cfˆgf] :yfg kl/jt{g ub}{g . 

%= 

tf/fd08n    tf/fk'~h 

-s_ tf/fd08n s'g} j:t' of hLjsf] 
cfsf/df x'G5 .  

-v_ o;df s]xL rlDsnf tf/fx¿ dfq 
x'G5g\ 

-u_ of] gfª\uf] cfFvfn] b]lvG5 .  

-3_ tf/fk'~hsf] bfFhf]df of] glhs x'G5 .  

-s_ tf/fk'~hsf] cfsf/ sdfgL, 
c08fsf/ jf clgoldt x'G5 .  

-v_ o;df v/af}+ tf/fx¿ x'G5g\ .  

-u_ o;nfO{ gfª\uf] cfFvfn] b]Vg ;lsFb}g 

-3_ tf/fd08nsf] bfFhf]df of] cToGt 
6f9f x'G5 . 

^= ;]/]; – lzz' u|x 

 6«fO6g – j?0fsf] pku|x 

 cf]/fog – tf/fd08n 

 PGs] – k'R5«]tf/f 
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 PG8«f]d]8f – tf/fk'Gh -cfsfz uª\ufaf6 ;aeGbf glhssf]_ 

 cNkmf ;]G6fp/L – -;"o{af6 ;aeGbf glhs /x]sf]_ tf/f 

&= -s_ dª\un u|x -v_ l;/; -n'Aws_ tf/f 

 -u_ cfsfz uª\uf -3_ z'St u|x 

 -ª_ pNsf -r_ sfnf] l5b| 

*= ;"o{sf] /ljdfu{sf] cf;kf;df kg]{ tf/fd08nx¿dWo] afx« cf]6f tf/fd08nx¿nfO{ 

/fzLd08n elgG5 . /fzLd08nsf] cWoogaf6 /ftLsf] ;do kQf nufpg ;lsG5 . 

df};dsf] cg'dfg ug{ ;lsG5 . 

(= -s_ /fzL cg';f/ dflg;sf] :jefu, u'0f cju'0fx¿ cg'dfg ug'{ . 

-v_ /fzL cg';f/ ljleGg kTy/x¿ wf/0f ug'{ . 

!)= xfd|f] ;f}o{d08n cfsfzu+uf tf/fk'~hdf k5{ . of] :kfO/n tf/fk'~h xf] . 

!!= u|xsf] jl/kl/ kl/Stdf ug]{, cfsfzLo lk08x¿nfO{ pku|x elgG5 . rGb|df k[YjLsf] pku|x 

xf] . 

!@= j[x:kltsf] ;a}eGbf w]/} �67 cf]6f� pku|x 5g\ eg] a'w / z'Stsf] pku|x g} 5}g . 
!#= dfgj lgld{t /s]6sf] ;xfotfaf6 cGtl/Ifdf k'¥ofO{ k[YjLsf] kl/Stdf ug]{ oGqnfO{ s[lqd 

pku|x elgG5 . 

!$= cGtl/Ifdf s[lqd pku|x lgDg p2]Zosf nflu 5f]l8OG5 . 

-s_ k[YjLnufot cGo u|xsf] af/]df hfgsf/L lng . 

-v_ /]l8of], 6]lnlehg k|zf/0f ug{ tyf df};d ;DaGwL hfgsf/L lng . 

-u_ rGb|dfdf cg';Gwfgzfnf lgdf{0f ug{ . 

^= ;f/f+z  

!= cfsfzdf ePsf ;Dk"0f{ tf/fk'~h, UofF;, w'nf]sf] s0f, g]a'nf cflbnfO{ ;+o'St ¿kdf 

a|x\df08 elgG5 .  

@= k|sfzn] 1 jif{df kf/ ug]{ b"/LnfO{ Ps k|sfz jif{ elgG5 . ljleGg tf/fx¿ jf 

tf/fk'Ghx¿sf] b"/L gfKg o; PsfOsf] k|of]u ul/G5 .  

#= ;"o{b]lv k[YjL;Ddsf] cf};t b"/LnfO{ cGtl/If PsfO elgG5 . ;f}o{d08nsf] Jof; / 

u|xx¿sf] b"/L gfKg o; PsfOsf] k|of]u ul/G5 .  

$= ;"o{sf] ;txaf6 cToGt tLj| ultdf 5f]l8g] rfh{o'St UofF;Lo k/df0f'x¿nfO{ ;f}o{ atf; 

elgG5 . o;n] ubf{ k'R5«]tf/fdf k'R5/ aG5 .  

%= u|xdf hLj ljsf;sf] nflu cfjZos s'/fx¿ M 
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-s_ cg's"n tfkStd -v_ cg's"n agf]6 ePsf] jfo'd08n 

-u_ kof{Kt kfgL -3_ r§fg / df6f]n] 9fs]sf] ;tx 

^= ;f}o{d08ndf lzz'u|xsf] sIfeGbf leq /x]sf u|xx¿nfO{ leqL u|x elgG5 . dª\un, k[YjL, 

z'St / a'w . oL u|xsf] clwsf+z lk08 7f]; r§fg 5g\ .  

&= ;fFemsf] tf/f eg]sf] z'St u|x xf] . ;fFem klZrd cfsfzdf tf/fh:tf] b]lvg] ePsf]n] 

o;nfO{ ;fFemsf] tf/f eg]sf] xf] .  

*= 6fO6g zlg u|xsf] pku|x x'g\ . of] a'w u|xeGbf 7"nf] 5 .  

(= ;f}o{ atf;n] k'R5«]tf/fsf] s]dfdf /x]sf] UofF;, w'nf]s0f / a/kmsf] s0fnfO{ p8fP/ k'R5/ 

agfpF5 .  

!)= ljleGg pku|x / u|xdf b]lvg] uf]nfsf/ vfN8f]nfO{ St]6/ elgG5 . h:tf] rGb|dfsf] ;tx 

e/L o:t} St]6/ 5g\ . cGtl/Ifsf] r§fgsf 6'j|mf u|x–pku|xsf] u'?TjIf]qdf k/]kl5 tLj| 

ultdf v:5 . ;txdf 7f]lsP/ uf]nfsf/ vfN8f] St]6/ agfpF5 . rGb|dfdf jfo'd08n 

gePsf]n] o:tf] St]6/ w]/} ag]sf] xf] .  

!!= c/af}+ tf/fx¿sf] ;d"xnfO{ tf/fk'~h elgG5 . cfsfz uª\ufsf] glhs /x]sf] PG8«f]d]8f 

tf/fk'~h xf] .  

!@= xfd|f] ;f}o{d08n /x]sf] tf/fk'Ghsf] gfd cfsfz uª\uf xf] . o;df 150 c/a hlt tf/fx¿ 

/x]sf] cg'dfg 5 . o;sf] Jof; 1 nfv k|sfz jif{ 5 .  

!#= /ftL cfsfzdf b]lvg] ljleGg j:t' jf hLjsf] cfsf/df /x]sf tf/fx¿sf] ;d"xnfO{ 

tf/fd08n elgG5. ;KtClif tf/fd08nsf] d2tn] w|'jtf/f lrGg ;lhnf] x'G5 .  

!$= clwsf+z tf/f xfO8«f]hg UofF;af6 ag]sf] x'G5 . o;df ydf]{Go'lSno/ ˆo'hg k|ltlj|mof eO{ 

zlSt pTkfbg x'G5 . o; k|ltlj|mofdf xfO8«f]hg k/df0f'x¿ ldn]/ lxlnod k/df0f' lgdf{0f 

x'G5 .  

!%= ;"o{hqf] / Tof]eGbf ;fgf] tf/fsf] sf]/df xfO8«f]hg ;dfKt ePkl5 x'g] lj:kmf]6 cj:yfnfO{ 

gf]ef elgG5 . ;"o{eGbf 7"nf] tf/fsf] s]Gb|df xfO8«f]hg ;dfKt eO{ x'g] lj:kmf]6nfO{ ;'k/ 

gf]ef elgG5 .  

!^= /ftf] ljzfn tf/f M gf]ef lj:kmf]6kl5 tf/f km'n]/ 7"nf] / /ftf] b]lvG5 . tf/fsf] o:tf] 

cjz]ifnfO{ /ftf] ljzfn tf/f elgG5 .  

 ;]tf] jfd tf/f M gf]ef lj:kmf]6kl5 afFsL lk08 s]Gb|lt/ vfFlbP/ b]lvg] ;]tf] / ;fgf] tf/fsf] 

cjz]ifnfO{ ;]tf] jfd elgG5 .  

 Go'6«f]g tf/f M ;"o{eGbf 7"nf] / 3 ;f}o{lk08eGbf ;fgf] tf/fsf] ;'k/gf]ef lj:kmf]6kl5 afFsL 

lk08 s]Gb|lt/ vfFlbP/ ag]sf] clwsf+z Go'6«f]g ePsf] cjz]ifnfO{ Go'6«f]g tf/f elgG5 . 

!&= ;"o{sf] /ljdfu{sf] cf;kf;df kg]{ tf/fd08nx¿dWo] afx« cf]6f tf/fd08nx¿nfO{ 
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/fzLd08n elgG5 . tL /fzLd08ndf d]if, j[if, ldy'g, ss{6, l;+x, sGof, t'nf, j[lZrs, 

wg', ds/, s'De / dLg kb{5g\ . 

!*= u|xx¿nfO{ kl/Stdf ug]{ cfsfzLo lk08x¿nfO{ pku|x elgG5 . 

!(= a'w / z'St u|xsf] pku|x 5}g eg] j[x:kltsf] hDdf 67 cf]6f ;a}eGbf w]/} pku|x 5g\ . 
o;/L ;f}o{d08ndf hDdf 173 cf]6f pku|xx¿ 5g\ . 

@)= dfgj lgld{t /s]6sf] ;xfotfaf6 cGtl/Ifdf k'¥ofO{ k[YjLsf] kl/Stdf ug]{ oGqnfO{ s[lqd 

pku|x elgG5 . 

 


