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PPsfO 1    gfk (Measurement) 

cg'dflgt 3G6L M 4 -3 ;}¢flGts ± 1 k|of]ufTds_ 

1= l;sfO pknlAw   

 cfwf/e"t / tThGo PsfOsf] kl/efiff lbg   

 lk08, tf}n / ;dosf] gfkx¿ lrGg   

2= ljifoj:t' ljefhg / l;sfO ;fdu|L 

lbbg ljifoj:t'  l;sfO  ;fdu|L  

1 cfwf/e"t / tThGo PsfOsf] 
kl/ro 

6]an, :s]n, cfwf/e"t / s]xL tThGo PsfOx¿ 
n]lvPsf] rf6{, k\mNof; sf8{x¿ cflb . 

2 lk08 / tf}nsf] gfk ef}lts t/fh', 9sx¿, sdfgL t/fh' cflb .  

3 ;dosf] gfk ljleGg lsl;dsf 38Lx¿, Dff]afOn cflb .  

4 k|of]ufTds lj|mofsnfk weighting machine, 38L, lsnf, :s]n, ;]tf] 
sf8{af]8{ cflb .   

3. ljlzi6 p2]Zo, l;sfO ;xhLs/0f lj|mofsnfk / d"Nofª\sg 

lbg 1 cfwf/e"t / tThGo PsfOsf] kl/ro  

s_ ljlzi6 p2]Zo  

 cfwf/e"t / tThGo PsfOsf] kl/efiff tyf pbfx/0f atfpg . 

v_ l;sfO ;xhLs/0f lj|mofsnfk  

lqmofsnfk 1 M ccfwf/e"t / tThGo PsfOsf] kl/ro 
 ;j{k|yd gfksf] kf7 zLif{s af]8{df n]vL kf7sf] kl/ro u/fpFb} sIffsf] cfsf/ 

/ ljBfyL{{ ;ª\Vofcg';f/ ljBfyL{{x¿sf] ;dfj]lztfsf] cfwf/df ;d"x ljefhg 
ug'{xf];\ . 

 Kf|To]s ;d"xnfO{ cfwf/e"t PsfOsf % cf]6f pbfx/0f / tThGo PsfOsf % 
cf]6f pbfx/0f n]lvPsf] d]6fsf8{ ljt/0f u/L tL pbfx/0fx¿df b]lvPsf] 
leGgtf kTtf nufpg] lj|mofsnfk u/fpg'xf];\ . 

 Dffly plNnlvt lj|mofsnfksf] cfwf/df Kf|To]s ;d"xnfO{ cfwf/e"t PsfO 
(fundamental unit) / tThGo PsfO (derived unit) sf] kl/efiff / pbfx/0f 
eGg nufpg'xf];\ . o;nfO{ yk :ki6 kfg{ s'g} klg lgoldt j:t'x¿sf] If]qkmn 
k|fKt ug]{  lgDg tl/sf atfOlbg'xf];\ . 



1 
 

s'g} klg lgoldt j:t'x¿sf] If]qkmn k|fKt ug{ ltgLx¿sf] nDafO / rf}8fO 
dfkg u/L A = l x b ;"q k|of]u ug{ ;lsG5  ;fy} If]qkmnsf] PsfO -dfgf+}F cm2_ 
b'O{ cf]6f PsfOx¿df -cm / cm) df lge{/ /xG5 t/ nDafO (l) / rf}8fO (b_ 
Ps csf{df lge{/ x'Fb}g egL cfwf/e"t / tThGo PsfOsf] kl/efiff;lxt 
pbfx/0f pNn]v ug'{xf];\ . 

 sIffsf]7fdf /x]sf] 6]an, s';L{, z}Ifl0fs kf6L, a]Gr, lj1fg k':ts jf cGo s'g} 
juf{sf/  jf cfotfsf/ j:t'x¿ gfKg nufO{ If]qkmnsf] ;"q A = l x b k|of]u 
u/L k|To]ssf] If]qkmn lgsfNg pTk|]l/t ug'{xf];\ . 

 lgoldt j:t'x¿sf]  If]qkmn A = l x b ;"q k|of]u u/L lgsfNg nufO{ 
lgDgfg';f/sf] tflnsfdf eg{ ;xhLs/0f ug'{xf];\ . 

j|m=;= j:t'x¿ nDafO (l) rf}8fO (b) If]qkmn (A) 

1. 

2. 

3. 

4. 

5. 

6]an 

s';L{ 

sfnf] jf ;]tf] kf6L 

a]~r 

lj1fg k':ts 

   

 cGtdf dfly plNnlvt k|of]ufTds lj|mofsnfksf] cfwf/df cfwf/e"t / tThGo 
PsfO{ ;DaGwL lgisif{  k|:t't ug'{xf];\ .  
l{gisif{ M cGo gfksf PsfOdf lge{/ g/xg] :jtGq gfksf PsfOnfO{ cfwf/e"t 
PsfO  elgG5 . h:t} nDafOsf] ld6/, lk08sf] lsnf]u|fd, ;dosf] ;]s]08 cflb  . 
cfwf/e"t PsfOx¿ k|of]u u/L lgdf{0f ul/Psf PsfOnfO{ tThGo PsfO elgG5 . 

h:t} If]qkmnsf] PsfO ju{ ld6/, j]usf] PsfO ld6/ k|lt ;]s]G8 -m/s) cflb .  

llj|mofsnfk 2 : cfwf/e"t / tThGo PsfOx¿ 5'6\ofpg] cEof; / PsfOsf] kl/ro 

 ljBfyL{x¿sf] Kf|To]s ;d"xnfO{ k\mNof; sf8{dfk{mt lgDg ef}lts kl/df0fx¿ 
cfwf/e"t PsfO jf tThGo PsfO s] x'g\ 5'6\ofpg nufpg'xf];\ . 

 If]qkmn    cfotg  nDafO  h'n  an     tfkj|md 

 Kf|To]s ;d"xsf] sfo{ cjnf]sg u/L cGo pbfx/0fx¿Jff/] 5nkmn u/fpg'xf];\ . 

 gfksf PsfOsf] kl/efiff Kf|To]s ;d"xnfO{ eGg nufpg'xf];\ / cfjZos 
;xhLs/0f u/L k|fdfl0fs PsfOaf/] lgisif{df k'Ug nufpg'xf];\ . 
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--u_ d"Nofª\sg  

 cfwf/e"t PsfO eg]sf] s] xf] < b'O{ cf]6f pbf/x0f eg . 
 tThGo PsfO eg]sf] s] xf] < b'O{ cf]6f pbf/x0f eg . 
 3gTjsf] PsfO s] xf] < of] s'g lsl;dsf] PsfO xf] < 
 rfksf] PsfO s] xf] < o;nfO{ lsg tThGo PsfO elgPsf] xf] < 
 tfkj|mdsf] PsfO s] xf] < o;nfO{ lsg cfwf/e"t PsfO elgPsf] xf] < 
 cfwf/e"t / tThGo PsfOdf b'O{ cf]6f leGgtf n]Vf . 

-3_ kl/of]hgf sfo{  

3/, ;d'bfo tyf k;ndf s'g s'g cfwf/e"t / tThGo PsfOx¿sf] s;/L k|of]u 
ul/Psf] 5 cWoog u/L k|ltj]bg tof/ kfg{ nufO{ sIffdf k|:t't ug{ nufpg'xf];\ 
. 

lbg 2   lk08 / tf}nsf] gfk 
-s_  ljlzi6 p2]Zo  

 lk08 / tf}nsf] kl/efiff atfpg  
 ef}lts t/fh' k|of]u u/L j:t'sf] lk08 gfKg / JoSt ug{  
 sdfgL t/fh'sf] k|of]u u/L j:t'sf] tf}n gfKg / JoSt ug{  
 lk08 / tf}nlar km/s 5'6\ofpg  
 ul0ftLo ;"q k|of]u u/L j:t'sf] tf}n KfQf nufpg  

-v_  l;sfO ;xhLs/0f lj|mofsnfk   

lj|mofsnfk 1  lk08 / tf}nsf] kl/ro 

 nDafO cfwf/e"t ef}lts kl/df0f xf] eg] If]qkmn tThGo kl/df0f xf] . 
 ef}lts kl/df0fsf] gfknfO{ cª\s / PsfO;Fu} /fvL ul0ftLo ¿kdf JoSt 

ul/G5 . h:t} M 6]ansf] nDafO Ö 120cm = 1.2m. 
6]ansf] rf}8fO Ö 80cm = 0.8m. 
If]qkmn Ö 0.96m2. 

+oxfF 6]ansf] nDafOsf] PsfO ld6/ (m) cfwf/e"t PsfO xf] lsgeg] of] c¿ PsfOdf 
e/ k/]sf] 5}g . t/ If]qkmnsf] PsfO ju{ ld6/ (m2) tThGo PsfO xf] . lsgeg] of] b'O{ 
cf]6f nDafOsf] PsfO ld6/, ld6/sf] u'0fgkmnaf6 ag]sf] 5 . 

 s'g} ef}lts kl/df0f (physical quantity) sf] gfknfO{ JoSt ug{ agfOPsf] 
lglZrt k|fdfl0fs dfgnfO{ PsfO (standard unit) elgG5 . 
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 ljBfyL{x¿sf] Kf|To]s ;d"xnfO{ ef}lts t/fh' / ljleGg lk08sf 9sx¿sf] 
;xfotfn]] lj1fg lstfa jf cGo k':tssf]] lk08x¿ kTtf nufO{ gf]6 ug{ 
nufpg'xf];\ .  

 ;a} lj1fg lstfax¿sf] lk08 ;dfg 5 jf 5}g t'ngf ug{ nufpg'xf];\ .  
 k|To]s lj1fg lstfadf ePsf kbfy{sf] kl/df0f a/fa/ x'g] ePsfn] k|To]s 

lj1fg lstfasf] lk08 ;dfg x'G5 eGg] tYo 5nkmn u/fpFb} lgDg lgisif{ 
atfOlbg'xf];\ . -s'g} j:t'df ePsf] kbfy{sf] kl/df0fnfO{ To; j:t'sf] lk08 
(mass) elgG5 . j:t'sf] lk08 ef}lts t/fh' (physical balance) n] gflkG5 ._  

 ljBfyL{x¿nfO{ cfcfkm\gf] lk08 atfpg nufpg'xf];\ . lk08nfO{ tf}ndf s;/L 
¿kfGt/0f ug{ ;lsG5 xf]nf < 5nkmn u/fpg'xf];\ .  

 5nkmn ul/Psf kIfx¿nfO{ ;d]6L lgDg lgisif{ lbg'xf];\ M   

lgisif{ M j:t'nfO{ k[YjLn] cfkm\gf] s]Gb|lt/ tfGg] ansf] gfk g} To; j:t'sf] tf}n xf] 
. j:t'sf] tf}n (W) = lk08 (m) x u'?Tj k|j]u (g) x'G5 . To;}n] tf}nnfO{ Go'6g 
PsfOdf gflkG5 .  

lj|mofsnfk 2 lk08 / tf}ndf km/s 

 ljBfyL{x¿sf] Kf|To]s ;d"xnfO{ cfwf/e"t PsfO / tThGo PsfOsf] k'g/fj[lTt 
u/fpFb} j:t'sf] lk08 / tf}n cfwf/e"t jf tThGo s'g ef}lts kl/df0f x'g 
eGg nufpg'xf];\ . 

  j:t'sf] lk08 cfwf/e"t PsfO / tf}n rflxF tThGo ef}lts kl/df0f xf] egL 
k'li6 ug]{ ;fy} lk08 / tf}nsf] km/snfO{ lgDgfg';f/ lgisif{ lbg'xf];\ . 

lk08 tf}n 
1.  j:t'df ePsf] kbfy{sf] 

kl/df0fnfO{ lk08 elgG5 
1. k[YjL jf cGo u|xn] s'g} j:t'nfO{ cfˆgf] 

s]Gb|lt/ tfGbf nfUg] u'?Tjansf]  
gfknfO{ j:t'sf] tf}n elgG5 . 

2.  of] cfwf/e"t kl/df0f xf] / 
o;sf] S.I PsfO lsnf]u|fd -
kg_ xf] . 

2. of] tThGo kl/df0f xf] / o;sf] S.I PsfO 
Go'6g (N) xf] .  

3. of] :s]n/ /fzL xf] . 3. of] e]S6/ /fzL xf] . 
4. s'g} j:t'sf] lk08 ;a} 

 7fpFdf ;dfg x'G5 . 
4. j:t'sf] tf}n 7fpFcg';f/ km/s km/s  

x'G5 . 
5. lk08 ef}lts t/fh'n] gflkG5 

. 
5. tf}n sdfgL t/fh'n] gflkG5 . 

lk08sf] k|fdfl0fs PsfO lsnf]u|fd ePtf klg ;fgf / sd lk08 ePsf j:t'sf] 
lk08 u|fd -gm) / ldlnu|fd (mg) df klg gflkG5 . To:t}u/L 7'nf j:t'sf] lk08 
lSjG6n / 6gdf gflkG5 egL k|i6 kfg'{xf];\ . lk08sf] gfkdf s;/L ;dfgtf 
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NofOG5 eGg] s'/f atfpg'xf];\ . ;fy} lk08sf] gfksf PsfOx¿ 7'nf]af6 ;fgf] / 
;fgf]af6 7'nf] PsfOdf ¿kfGt/0f u/L b]vfpg'xf];\ / cGtdf lgDgadf]lhdsf] 
lgisif{nfO{ rf6{k]k/df ptfg'{xf];\ jf ljBfyL{{x¿nfO{ ptfg{ nufpg'xf];\ . 

 1000 mg = 1 gm 

 1000 gm = 1 kg 

 100 kg = 1 quintal 

 1000 kg (10 quintal) = 1 tonne  

slt lk08nfO{ Ps lsnf]u|fd dflgG5 egL ljBfyL{{{x¿lar 5nkmn u/fpg'xf];\ . 
5nkmnkl5 lgDgfg';f/ kl/eflift ug'{xf];\ . 

k|mfG;sf] k]l/;l:yt cGt/f{li6«o gfk tf}n ljefudf /flvPsf] Knfl6gd / Ol/l8od 
wft'af6 lgld{t 0oC tfkj|mddf /x]sf] 9ssf] lk08nfO{ S.I. k|0ffnLdf Ps 
lsnf]u|fd lk08 dflgG5 . 

llj|mofsnfk 3 lk08 / tf}nsf] gfk 

 lk08 gfKg] ef}lts t/fh' / ljleGg ;fOhsf 9sx¿ k|bz{g u/L lk08 gfKg] 
ljlw atfpb}] kf7\ok':tssf] k]h g+=4 df lbOPsf] lj|mofsnfk 1 ug{ 
nufpg'xf];\ .  

 kf7\ok':tssf] lj|mofsnfk u/fpFbf b[li6ljlxg ljBfyL{x¿nfO{ JofVofg ljlw / 
alx/f ljBfyL{x¿sf] nflu bf]ef;]sf] dbt lnO{ ;fª\s]lts efiffdf l;sfO 
u/fpg'xf];\ . 

 lzIfsn] ;xhLs/0f ub}{ ljBfyL{x¿sf] Kf|To]s ;d"xlar 5nkmn u/fO{{ lgisif{ 
atfOlbg'xf];\ . 

 sdfgL t/fh'sf] k|of]u u/L s'g} Pp6f j:t'sf] -9'ª\uf jf 8:6/_ tf}n gfKg  
l;sfpg'xf];\ . j:t'sf] tf}n kTtf nufpg] ul0ftLo ;"q z}Ifl0fs kf6Ldf 
n]Vg'xf];\ .  

 gd'gfsf] ¿kdf s'g} ljBfyL{sf] lk08nfO{ tf}ndf ¿kfGt/0f ul/Psf] s'/f 
k|bz{g ug'{xf];\ / cGo ljBfyL{x¿nfO{ cfcfkm\gf] lk08 / tf}nsf] atfpg 
nufpg'xf];\ . 

pbfx/0fsf] nflu M /fdsf] lk08 51 kg 5 eg] p;sf] tf}n slt xf]nf < 

 ;dfwfg M 

 oxfF lbOPsf],  

    /fdsf] lk08 (m) = 51 kg 

 u'?Tj k|j]u (g) = 9.8 m/s2 
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 /fdsf] tf}n (w) = ? 

 xfdLnfO{ yfxf 5,  

 tf}n (w) = mg = (51 x 9.8)N = 500 N. 

 t;y{, /fdsf] tf}n 500 N x'G5 . 

--u_  d"Nofª\sg 

ljBfyL{x¿nfO{ af]n]/ jf n]v]/ lgDg lnlvt k|Zgx¿ ;f]Wg'xf];\ M 
 lk08 eg]sf] s] xf] < o;sf] S.I unit n]Vf . 
 j:t'sf] tf}nsf] kl/efiff n]Vf . 
 cfwf kfgL el/Psf] eGbf k"/f kfgL el/Psf] afnl6g prfNg uf/f] x'G5, lsg 

< 
 ef}lts t/fh'sf] 8G8L s'g cj:yfdf ;Gt'ng x'G5 < 
 sljtfsf] lk08 40kg 5 eg] pgsf] tf}n slt xf]nf < (g=9.8mls2) 
 k[YjLsf] ;txdf ;fgf] 9'ª\ufeGbf 7'nf] 9'ª\uf prfNg uf/f] x'G5, lsg < 

-3_ kl/of]hgf sfo{  

ljBfyL{{x¿nfO{ cfkm\gf] ufFp6f]nsf ljleGg k;ndf lk08sf] dfkg s;/L eO/x]sf] 
5 cWoog u/L k|ltj]bg tof/ ug{ nufpg'xf];\ . 

-ª_  k|fljlws zAbfjnL   

ef}lts t/fh (physical balance) : j:t'sf] lk08 gfKg] pks/0f 

     sdfgL t/fh' (spring balance) M j:t'sf] tf}n gfKg] pks/0f 

 

lbg 3    ;dosf] gfk (Measurement of time) 
-s_  ljlzi6 p2]Zo  

 ;donfO{ kl/eflift ug{  

 ;dosf ;fgf / 7'nf PsfOx¿lar ;DaGw b]vfpg / k|of]u ug{  

 ljleGg k|sf/sf] 38Lx¿ k|of]u u/L ;do gfKg 

-v_  l;sfO ;xhLs/0f lj|mofsnfk   

lj|mofsnfk 1 ;dosf] kl/ro 
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 3/af6 ljBfno cfpg slt ;do nfU5 < ljBfno slt ah] 5'6\6L x'G5 h:tf 
;do hgfpg]  k|Zgx¿ ljBfyL{{nfO{  ;f]Wg'xf];\ / ;doaf/] 5nkmn u/fpg'xf];\ . 

 ;do eg]sf] s] xf] / o;nfO{ s;/L gfKg] jf JoSt ug]{ < Ps ;f}o{ lbg eGgfn] s] 
a'lemG5 < Ps 3G6fdf slt ldg]6 x'G5 < cflbaf/] 5nkmnkl5 3/af6 lxF8\g' 
Pp6f 36gf xf] / ljBfno cfOk'Ug' csf]{ 36gf xf], oL b'O{ 36gflarsf] cjlw 
ljBfno cfOk'Ug nfUg] ;do xf] eGb} ;dosf] kl/efiff k|i6 kfl/lbg'xf];\  

 jf o:t} cGo s'g} Pp6f 36gfj|mdsf pbfx/0f atfP/ ;dosf] kl/efiff eGg 
nufpg'xf];\ / ljBfyL{{x¿af6 k|fKt pTt/nfO{ ;d]6\b} 1 ;f}o{ lbg, 1 306f, 1 ldg]6 
1 ;]s]G8 ;dosf] kl/ro :ki6 atfOlbg'xf];\ . 

llj|mofsnfk 2 ;dosf] gfk 
 1 lbgdf slt ;]s]G8 x'G5 < eGg] s'/f z}Ifl0fs kf6Ldf lx;fa u/]/ b]vfpg'xf];\ 
;fy} Ps ;f}o{ lbgsf] kl/efiff atfOlbg'xf];\ .  

Hf:t} M 1 minute = 60 second 
          1 hour  = 60 x 60 = 3,600 second 
          1 day   = 24 x 60 x 60 = 86,400 second 
 ljBfyL{x¿nfO{ ;dfj]lztfsf] cfwf/df rf/ ;d"xdf ljefhg ug'{xf];\ . k|To]s 
;d"xdf ;do gfKg s'g s'g 38Lx¿sf] k|of]u ul/G5 < eGg] k|Zgdf 5nkmn 
u/fpg'xf];\ . 

 ;d"xut¿kdf ;fwf/0f 38L, l8lh6n 38L, P6f]lds 38L, d]sflgsn 38L ljt/0f 
ug'{xf];\ / tL 38Ln] ;do gfKg] tl/sfdf 5nkmn ug{ nufO{ k|:t't ug{ 
nufpg'xf];\  / cfjZos k[i7kf]if0f k|bfg ug'{xf];\ .   

 b[li6ljlxg ljBfyL{x¿sf] nflu cfjfho'St l8lh6n 38L / o;n] lbg] ;dosf] 
gfk ;DaGwdf hfgsf/L u/fpg'xf];\ .  

-u_  d"Nofª\sg 
 Ps ;f}o{ lbg eg]sf] s] xf] < 
 Ps ;f}o{ lbgdf slt ;]s]G8 x'G5 <  
 Ps ;]s]G8 ;dosf] kl/efiff n]Vf .  
 ;do gfKg s:tf s:tf 38Lx¿sf] k|of]u ul/G5 < 
 Jf}1flgsx¿n] l7s ;do gfKg s'g 38Lsf] k|of]u u5{g\ < 
 xfdLn] b}lgs hLJfgdf k|foM Sjfh{ / l8hL6n 38Lsf] k|of]u u5f}{, lsg < 

-3_  kl/of]hgf sfo{  

/]l8of]n] ;dfrf/ eGg] a]nfdf k|;f/0f u/]sf] ;docg';f/ cfkm\gf] 38Lsf] ;do 
ldnfpg'xf];\ . 1 dlxgfkl5 /]l8of]n] eg]sf] ;do / cfkm\gf] 38Lsf] ;dodf k/]sf] km/s 
t'ngf u/L x]g{'xf];\ / oxL sfo{ k|To]s ljBfyL{{nfO{ ug{ lgb]{zg lbO{ sIffdf 5nkmn u/L 
lgisif{ eGg nufpg'xf];\  . 
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llbg 4   k|of]ufTds lj|mofsnfk  

-s_  ljlzi6 p2]Zo  

 cfkm\gf] z/L/sf] lk08 gfKg / tf}ndf ¿kfGt/0f ug{  

 3fd / 5fFofsf] ;DaGwaf6 ;docGt/ lgsfNg  

-Vf_  l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1 lk08sf] gfk 

 lk08 gfKgsf nflu ef}lts t/fh'afx]s clxn]sf] ;dodf tf}n d]l;g jf 
On]S6f«]lgs t/fh'sf] klg k|of]u ug{ ;lsg] s'/f atfpg'xf];\ . 

  weighting machine -tf}n d]l;g_ k|of]u u/L k|To]s ljBfyL{{{sf] lk08 gfKg 
nufpg'xf];\ / To;df ;xL 9+un] x]g{ klg l;sfpg'xf];\ . 

 sIffdf ePsf ;a} ljBfyL{x¿sf] lk08 gfKfL rf6{ tof/ kfg{ nufpg'xf];\ .  

 To; kZrft\ tf}n lgsfNg] ;"q k|of]u u/L ;a} ljBfyL{x¿nfO{ tnsf] rf6{df 
b]vfOP h:t} cf cfkm\gf] tf}n lgsfNg nufpg'xf];\ . 

j|m=;+= ljBfyL{sf] gfd lk08 (m) =…..kg Tff}n (W) = lk08 (m) x u'?Tj k|j]u 
(g) 

1 ;Ltf clwsf/L M = 40 kg W = mxg 

  = 40 x 9.8 = 392N 

2    

=====    

 

 Tff}n lgsfNbf ;fdfGotof u'?Tj k|j]usf] dfg 10 /fVg] k|rng ePtfklg 
jf:tljs dfg g = 9.8 m/s2 /fVg'k5{ eGg] s'/fsf] lgisif{ lbg'xf];\ .  

lj|mofsnfk 2 ;dosf] cGt/ 

 Pp6f ;]tf] afSnf] sfuhnfO{ DfWofx\g ;dodf 3fddf /fVg nufpg'xf];\ . 
 To;sf] lardf em08} ¾ OGr nfdf] lsnf 7f]s]/ c8\ofg nufpg'xf];\ . 

 ljBfyL{sf] 38Ldf l7s 12 aHbf To; lsnfsf] 5fofsf] 6'Kkf]df lrx\g nufpg] 
eGg'xf];\ . 

 ef]lnkN6 lbpF;f] lsnfsf] 5fofsf] 6'Kkf] cl3Nnf] lbgsf] lrx\gdf k'Ubf slt 
aHof] < ;dosf] cGt/ kTtf nufpg eGg'xf];\ / lgisif{{ lbg'xf];\ . 
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 b[li6ljxLg ljBfyL{x¿sf] nflu 6lsª jfrsf] k|of]u ug{ nufpg'xf];\ . 

lgisif{{ M k[YjLn] ;"o{nfO{ bL3{ j[Ttfsf/ sIfdf 3'Dbf slxn] ;"o{af6 glhs / 
slxn] 6f9f kg]{ x'Fbf Ct' kl/jt{g x'G5 / Ct' kl/jt{g x'Fb} ubf{ slxn] lbg nfdf] 
/ slxn] 5f]6f] x'G5 . To;}n] ubf{ cl3Nnf] lbgsf] lbpF;f] sf]/]sf] lsnfsf] 5fFofsf] 
6'Kkf]sf] ;ª\s]tdf ef]lnkN6 lbpF;f] lsNnfsf] 5fFofsf] 6'Kkf] k'Ug nfUg] ;dodf 
cGt/ k5{ . 

 -uu_ d"Nofª\sg 

 weighting machine n] z/L/sf] lk08 gfKbf To;sf] ;"rs ;'?df slt 
cª\sl;t ldnfpg'k5{ < 

 lbglbg} ;dodf lsg cGt/ kb}{ hfG5 < 

 j:t'sf] lk08nfO{ tf}ndf s;/L ¿kfGt/ ug{ ;lsG5 <  

-3_  yk cWoog ;fdu|L  

kf7\ok':tsdf lbOPsf] ;ft cf]6f cfwf/e"t PsfOx¿Affx]s cGo yk b'O{ cf]6f 
PsfOx¿ klg x'G5g\ . ltgLx¿nfO{ supplementary units elgG5 . 

s'g} ef}lts kl/df0fsf] gfk lnbf x'g ;Sg] q'l6x¿ M 

(Errors in measurement of physical quantity) 

 gfKg] pks/0fdf x'g] q'l6 (Instrumental Errors) 

 gfKg] k2ltdf x'g] q'l6 ( Systematic Errors) 
 JolStut q'l6 (Personal Errors) 
 Affx\o jftfj/0fsf] sf/0fn] x'g] q'l6 (External error) 

 ckl/kSjtfn] ubf{ x'g] q'l6 ( Imperfection error) 

 cfˆgf] lgoGq0faflx/sf] q'l6 ( Random error) 

 Go"gtd dfkgdf x'g] q'l6 (Least count error)  
P;\. cfO{. k|0ffnL (S .I System) 

Eff}lts kl/df0f PsfO ;ª\s]t 

;dtn sf]0f (plane angle) 

7f]; sf]0f (solid angle) /]l8og (radian) 
:6]/]l8og (steradian) Rad 

Sr 



9 
 

;g\ 1960 df k«mfG;sf] k]l/;df cfof]lht ;+;f/e/sf j}1flgsx¿sf] e]nfn] lgdf{0f 
u/]sf] cGt/f{li6«o dfGotf k|fKt gfk PsfO k|0ffnLnfO{ P;\. cfO{. k|0ffnL elgG5 . SI 
k|0ffnL MKS k|0ffnLsf] lj:t[t ¿k xf] . o; k|0ffnLcGtu{t ;ft cf]6f cfwf/e"t ef}lts 
kl/df0fx¿ / ltgsf] cfwf/e"t PsfOx¿ Kfb{5g\ . 

gfk PsfO  
k|0ffnL             
     ef}lts 
kl/df0f 

nDafO 
(length) 

lk08 
(mass) 

;do 
(time) 

FPS System km'6 (ft) Kffp08 (lb) ;]s]G8 (s) 
CGS System ;]lG6ld6/ (cm) u|fd (g) ;]s]G8 (s) 
MKS System ld6/ (m) lsnf]u|fd (kg) ;]s]G8 (s) 
SI System 7 cf]6f cfwf/e"t 

PsfOx¿ 
Eff}lts kl/df0fx¿ 
/ ltgsf PsfOx¿ 

 

 k]G8'ndsf] bf]ng cjlwaf6 d]sflgsn 58Ldf ;do gflkG5 . 
 l7s;Fu ;do gfKg] 38L agfpg' sl7g sfd xf] . 
 c6f]dl6s jf d]sflgsn 38Lx¿df klg lbgdf s]xL ;]s]G8b]lv ldg]6;Ddsf] 

;do l9nf]rfF8f] x'g;S5 . o;sf] t'ngfdf Sjfh{ 38Ln] gfKg] ;dodf sd q'l6 
x'G5 . 

 Sjfh{ 38Lx¿df klg dlxgfdf s]xL ;]s]G8b]lv ldg]6;Dd ;dosf] km/s x'g 
;S5 .  

 To;}n] j}1flgsx¿ l7s ;do gfKg P6f]lds 38Lsf] k|of]u u5{g\ . 

P6f]lds 38Ldf l;lhod133 k/df0f' k|of]u ul/Psf] x'G5 . l;lhod133 k/df0f'n] ljleGg 
t/ª\u tDafO ePsf ljB't\ r'DasLo ljls/0fx¿ lgsfN5 . k|To]s ljls/0fn] lglZrt 
;dofjlwkl5 lglZrt ljz]iftfx¿ bf]xf]¥ofpF5g\ . To;sf] cfwf/df P6f]lds 38Ln] 
;do lgwf{/0f ug]{ ePsfn], ;xL ;do gfKg o;sf] k|of]u ul/G5 . 

;Gbe{ ;fdu|L  

1. www.measurement.com 

2. Clarkscience8.weebly.com/mass-vs-weight-8.48.htm 

3. en.wikipedia.org/wiki/Time-in-physics 

4. www.time-for-time.com/clocks.htm 
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PPsfO 2 M  ult / k|j]u (Velocity and Acceleration) 

     cg'dflgt 3G6L M 5 (4 ;}4flGts + 1 k|of]ufTds_ 

1. l;sfO pknlAw  

 cf};t ult / ;fk]lIfs ultsf] JofVof ug{    

  k|j]u / ultx|f;sf] kl/ro lbg  

 ult / k|j]u ;DaGwL ;dLs/0f n]Vg / k|of]u ug{  

 ult / k|j]u ;DaGwL ;/n ul0ftLo ;d:ofx¿ xn ug{   

2. ljifoj:t' ljefhg l;sfO ;fdu|L                 

lbg ljifoj:t' l;sfO ;fdu|L 

1 cf};t ultsf] kl/ro Kfm\nf; sf8{, rf6{k]k/ 

2 ;fk]lIfs ultsf] kl/ro Df]6fsf8{, ;fk]lIfs ult ;DaGwL lrq 

3 k|j]u / ultx«f;sf] kl/ro Kf|j]u / ultx|f; ;DaGwL lrq rf6{, es'08f] 
an cflb . 

4 ult / k|j]u ;DaGwL ;dLs/0f 
tyf ;/n ul0ftLo ;d:ofx¿ 

ult / k|j]u ;DaGwL ;dLs/0f pNn]v ul/Psf] 
rf6{ 

5 Kf|of]ufTds sfo{ :6k jfr -pknAw geP l8lh6n 38L jf 
df]afOn 38L_ 

3. ljlzi6 p2]Zo, l;sfO ;xhLs/0f lj|mofsnfk  / d"Nofª\sg 

lbg 1  cf};t ult (Average velocity)  

-s_  ljlzi6 p2]Zo  

 cf};t ultsf] kl/efiff lbg  

 cf};t ult kTtf nufpg] ;"q atfpg  

 ;"q k|of]u u/L cf};t ult lgsfNg  

-v_ l;sfO ;xhLs/0f lj|mofsnfk   

lj|mofsnfk 1 cf};t ultsf] kl/ro 
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 ljBfyL{{x¿nfO{ lgDg lnlvt k|Zgx¿ ;f]Wb} cl3Nnf] sIffdf k9]sf] s'/f :d/0f 
u/fpg'xf];\ . 

-s_ l:y/ j:t' / rfn j:t' eGgfn] s] al'emG5 < 
-v_ rfn slt lsl;dsf x'G5g\ <  
-u_ ;8sdf u'l8/x]sf] ufl8sf] rfn s'g lsl;dsf] xf] < 
-3_ s'g} prfOaf6 hldglt/ vl;/x]sf] j:t'sf] rfn s'g lsl;dsf] xf] < 
 ljBfyL{{x¿af6 k|fKt pTt/nfO{ yk :ki6 kfb}{ cf};t ultnfO{ ;/n /]vfdf ;dfg 

rfndf rln/xg] rfnsf]  ¿kdf lgDgfg';f/ kl/eflift ub{} ;"q atfOlbg'xf];\ . 
j:t'sf] rfn ;dfg / c;dfg u/L b'O{ k|sf/sf x'G5g\ . ;dfg rfn ePsf j:t'sf] 

ult lglZrt x'G5 t/ c;dfg rfn ePsf j:t'sf] ult slxn] a9L / slxn] sd x'G5 . 
To;}n] c;dfg rfn ePsf] cj:yfdf j:t'sf] cf};t ult lgsflnG5 . 

 =        

oxfF, cf};t ultnfO{  , hDdf :yfgfGt/0fnfO{  S / hDDff nfu]sf] ;donfO t n] hgfOG5 . 

j:t'sf] ;'?sf] ult u / clGtd ult v ePdf, 

cf};t ult 

 

                              
llj|mofsnfk 2 u0ftLo ;d:of ;dfwfg 

 kf7\ok':tssf] k]h g+=  9 / 10 sf] pbfx/0f h:t}} Pp6f ul0ftLo ;d:of n]vL 
dfly plNnlvt r/0fj4 ¿kdf ;"qsf] k|of]u u/L ;dfwfg u/]/ b]vfpg'xf];\ .  

 cf};t ult ;DaGwL ul0ftLo  5 cf]6f ;d:of tof/ u/L d]6fsf8{df ;d"xdf 
ljt/0f u/L ;dfwfg ug{ nufO{ k|:t't ug{ nufpg'xf];\  / cfjZos k[i7kf]if0f 
k|bfg ug'{xf];\ . 

-u_ d"Nofª\sg 

 cf};t ult eg]sf] s] xf] < of] kTtf nufpg] ;"q eg . 
 cf};t ult lsg / s;/L lgsflnG5 < 
 Pp6f sf/n] 2 min. df 1800m b'/L kf/ ub{5 eg] pSt sf/sf] cf};t ult 

slt xf]nf <  pTt/M 900m/s 

 

 

=  
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llbg 2    ;fk]lIfs ult (Relative velocity)  

-s_ ljlzi6 p2]Zo  

 1. ;fk]lIfs ultsf] kl/ro lbg  

 2. ljleGg lbzfdf rfndf /x]sf] j:t'sf] ;fk]lIfs ult lgsfNg  

-v_  l;sfO ;xhLs/0f lj|mofsnfk   

lj|mofsnfk 1 ;fk]lIfs ultsf] kl/ro / ;fk]lIfs ult kTtf nufpg] ;"q  

 ljBfyL{{x¿nfO{ u'l8/x]sf] a;df ofqf ul//x]sf] cj:yfdf xfd|f] z/L/ s'g 
cj:yfdf x'G5 eGg] ;DaGwdf 5nkmn ug{ nufpg'xf];\ . 

 5nkmnaf6 k|ft pTt/nfO{ yk :ki6 x'g] u/L ;a}nfO{ k|Zgsf] lgDg lgrf]8 
atfOlbg'xf];\ . 

u'l8/x]sf] a;df ofqf ubf{ a;sf] t'ngfdf xfd|f] z/L/ l:y/ cj:yfdf /x]sf] x'G5 . 
t/ ;8ssf] t'ngfdf xfd|f] z/L/ rfn cj:yfdf x'G5 . To;}n] xfd|f] z/L/ l:y/ ls 
rfn < eGg] s'/f t'ngf ul/Psf] j:t'sf] bfFhf]df e/ k5{ . 

 Kff7\ok':tssf] k[=;+= 11 df lbOPsf s, v, u / 3 sf lrqx¿ jf cGo 
;fk]lIfs ult ;DaGwL sf8{l;6 k]k/df tof/ ul/Psf] lrq rf6{ k|bz{g ug'{xf];\ 
.  

 Kff7\ok':tssf] lj|mofsnfk u/fpFbf b[li6ljlxg ljBfyL{x¿nfO{ JofVofTds ljlw 
/ alx/f ljBfyL{x¿sf] nflu bf]efif]sf] dbt lnO{ ;fª\s]lts efiffdf ;xhLs/0f 
ug'{xf];\ . 

 lrq rf6{sf] cjnf]sg ug{ nufO{ ;fk]lIfs laGb' / ;fk]lIfs ultsf] kl/ro 
lbg nufpg'xf];\ . 

 z}Ifl0fs kf6Ldf k[=;+= 11 / 12 sf j|mdzM ltg cf]6} cj:yfx¿sf] j|mdzM 
lrq b]vfO{ JofVof ug{ nufpg'xf];\ / cGTodf ;"qsf] ¿kdf lgisif{ 
n]lvlbg'xf];\ .  

 olb VA = j:t' A sf] ult 

       VB = j:t' B sf] ult 

      VAB = j:t' A sf] j:t' B ;Fusf] ;fk]lIfs ult eP , 

 -c_ j:t'x¿ ljk/Lt lbzflt/ u'l8/x]sf] cj:yfdf  

  VAB = VA+ VB 
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 -cf_ j:t'x¿ Pp6} ;dfg lbzflt/ u'l8/x]sf] cj:yfdf  

  VAB = VA -VB 

 -O_ j:t'x¿ ;dfg lbzflt/ ;dfg ultn] u'l8/x]sf] cj:yfdf  

  VA = VB 

  VAB  = VA –VB 

  VAB = 0 

 -O{_  lstfadf lbOPsf] ljrf/0fLo k|Zg ljrf/ ug{ nufpg'xf];\ . 

 ljBfyL{af6 cfPsf] ljrf/nfO{{ ;+Zn]if0f ub} lgDg lgisif{{ lbg'xf];\ . 

xfdL r9]sf] a;n] csf]{ a;nfO{ pl5g]/ cufl8 hfFbf b'j} a; ;dfg lbzflt/ uO/xg] 
x'gfn] ;fk]lIft ult VAB = (VA – VB) sd x'G5 t/ ljk/Lt lbzfaf6  cfPsf] a; / 
xfdL r9]sf] a;sf] lbzf ljk/Lt ePsfn] ;fk]lIft ult  ( VAB = VA –(– VB) = VA + VB)  
w]/} x'G5 . To;}]n], xfdLnfO{ a;df ofqf ubf{ xfdL r9]sf] a;n] csf]{ a;nfO{ pl5g]/ 
cufl8 hFfbf la:tf/} u'8]sf] h:tf] nfU5 t/ ljk/Lt lbzfaf6 cfPsf] a; l56f] cufl8 
a9]sf] h:tf] nfU5 . 

llj|mofsnfk 2 ;fk]lIfs ult ;DaGwL ul0ftLo ;d:of / ;dfwfg 

 ljBfyL{x¿nfO{ v'nf rf}/df n}hfg'xf];\ / 100 m sf] b'/Ldf b'O{ cf]6f lrx\g 
nufpg'xf];\ . To;sf] l7s lardf Pp6f lrx\g nufpg'xf];\ . To; lrx\gaf6 
ljk/Lt lbzflt/ b'O{ hgf ljBfyL{x¿nfO{ bf}8g nufpg'xf];\ . pgLx¿nfO{ 50 
m b'/L kf/ ug{ nfUg] ;do kTtf nufpg eGg'xf];\ . b'j} ljBfyL{sf] ult 
lgsfNg'xf];\ jf ljBfyL{x¿nfO{ lgsfNg nufpg'xf];\ / Ps csf{;Fu ;fk]lIft 
ult klg lx;fa ug{ nufpg'xf];\ . 

-u_ d"Nofª\sg  

 ;fk]lIfs ljGb' eGgfn] s] a'lemG5 < 
 lrqdf lbOPsf] hfgsf/Lcg';f/ uf8Lsf] ;fk]lIfs ult lgsfNg'xf];\ . 
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 Pp6f sf/sf] ult 80km/hr csf]{ sf/sf] ult 50km/hr 5 eg] lgDg 
cj:yfdf  ;fk]lIfs ult kTtf nufpg'xf];\ . 
-c_ b'j} sf/ Pp6} lbzflt/ nfu]df   
-cf_ sf/x¿ ljk/Lt lbzflt/ nfu]df  
-O_ ljk/Lt lbzfdf nfUbf 2 ldg]6kl5 ltgLx¿larsf] b'/L kTtf nufpm  

  

lbg 3  k|j]u / ultx«f; (Acceleration and Retardation) 
-s_ ljlzi6 p2]Zo  

 k|j]u / ultx«f;sf] kl/ro lbg  
 k|j]u lgsfNg] ;"q atfpg  

-v_  l;sfO ;xhLs/0f lj|mofsnfk  

 ljBfyL{ ;ª\Vofsf] cfwf/df ;d"x agfO{ sIffsf]7f leq jf aflx/ le/fnf] 
;txdf es'G8f] u'8fpg nufpg'xf];\ / o;sf] ultsf] cj:yf s:tf] x'G5 egL 
;f]Wg'xf];\ .  

 o; ;DaGwdf ljBfyL{x¿af6 ;xL pTt/ gcfPdf  le/fnf] ;txdf es'G8f] 
5f]8\bf o;sf] ult PsfO ;dodf a9\b} hfg] af/] atfpb}] of] k|j]u xf] egL 
atfpg'xf];\ .  

 s'g} j:t'sf] ult ;dfg gePsf] cj:yfdf ult ls t 36\b} hfG5 ls t a9\b} 
hfG5 eGg] s'/f 5nkmn u/L ;fOsn, df]6/ cflbsf] ult s'g a]nf 36\b} hfG5 
/ s'g a]nf a9\b} hfG5 egL j0f{g ug'{xf];\ .  

 psfnf] 7fpFdf df]6/ uf8L jf ;fOsn jf df]6/ ;fOsn rnfpFbf ult 36\b} 
hfG5, o;nfO{ lj1fgsf] efiffdf s] elgG5 xf]nf < eGg] k|Zg ;f]wL pTt/ 
atfpg nufpg'xf];\ / ultx|f;sf] kl/efiff lbg nufpg'xf];\ . 

 k|j]u / ult x|f;sf] kl/efiff cg';f/ s'g} j:t'sf] k|j]u lgsfNg] ;"q atfpg 
nufpg'xf];\ . 

 ljBfyL{x¿nfO{ kfFr ;d"xdf ljefhg ug'{xf];\ / s'g} j:t'sf] ult / k|j]u 
;DaGwL ;dLs/0fx¿nfO{ d]6fsf8{df n]vL ;d"xut ¿kdf 5nkmn ug{ 
nufpg'xf];\ . 
Group A : a =  

Group B :  v = u + at 
Group C :  s =  

Group D : v2 =u2 +2as 
Group E : s = ut +  at2 
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s'g} j:t'sf], 
 ;'?sf] ult    Ö u
 clGtd ult    Ö v
 k|j]u         Ö a 
 nfu]sf] ;do    Ö t 
 kf/ u/]sf] b'/L    Ö s 
ePdf, 

1. a=  

2.  V= u +at 
3. S = × t 

4. V2 = u2 +2as 
5. S = ut +  at2 

 ult / k|j]u ;DaGwL ul0ftLo ;d:ofx¿ ;dfwfg ubf{ Wofg lbg'kg]{ s'/fx¿ 
;f]Rg nufO{ k|:t't ug{ nufpg'xf];\ . 

 ljBfyL{x¿n] k|:t't u/]sf s'/fx¿nfO{ ;d]6L lgisif{{ lbg'xf];\ . 

lgisif{  
 j:t' lj>fd cj:yfaf6 rNg ;'? u/]sf] 5 eg] o;sf] ;'?sf] ult z"Go x'G5 

. (u=0) 
 j:t' kl5 uP/ lj>fd cj:yfdf cfPsf] 5 eg] clGtd ult z"Go x'G5 . (v=0) 
 ultx|f; ePsf] 5 eg] k|j]usf] dfg C0ffTds x'G5 . 

--u_ d"Nofª\sg   
 k|j]u eg]sf] s] xf] < o;sf] PsfO / kTtf nufpg] ;"q n]v . 
 k|j]u kTtf nufpg] ;"q n]Vf . 
 ultx«f; eGgfn] s] a'lemG5 <  
 ult / k|j]u ;DaGwL ul0ftLo ;d:ofx¿ ;dfwfg ug{ Wofg lbg'kg]{ s'/fx¿ 

s] s] x'g\ < 

 
lbg 4  ult / k|j]u ;DaGwL ;dLs/0f tyf ;/n ul0ftLo ;d:ofx¿ 
-s_  ljlzi6 p2]Zo  

 ult / k|j]u ;DaGwL ;dLs/0f n]Vg / k|of]u ug{  
 ult / k|j]u ;DaGwL ;/n ul0ftLo ;d:ofx¿ xn ug{  

-v_  l;sfO ;xhLs/0f lj|mofsnfk   
lj|mofsnfk 1 ult / k|j]u ;DaGwL ul0ftLo ;"qx¿  

 j:t'sf] ;'?sf] ult, clGtd ult, k|j]u, ;do 
/ kf/ u/]sf] b'/Lsf] ;ª\s]tx¿ / 
ltgLx¿larsf] cfk;L ;DaGw emNsfpg] u/L 
agfPsf] rf6{ k|bz{g ug'xf];\ .  

 z}Ifl0fs kf6Ldf k|To]s ;"qx¿ Derive -
:yflkt_ u/L yk k|i6 kfg'{xf];\ .  

 oL ;"qx¿ ljBfyL{{x¿nfO{ klg Derive u/L 
b]vfpg nufpgxf];\ . 

  oL :yflkt ul/Psf ;"qx¿ k|of]u u/]/  
lstfasf] k]h 16 sf] pbfx/0f 2 l;sfpg'xf];\ 
/ ;f]xL lsl;dsf] csf]{ Pp6f ul0ftLo ;d:of 
n]vL  xn ug{ nufpg'xf];\ . 
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a) 
b)

180 -  

c) Relative velocity of B with 
respect to A ( ) 

180 -  

d) Relative velocity of A with respect to B
  

 

Hf:t} M l:y/ cj:yfaf6 rNg ;'? u/]sf] Pp6f a;sf] k|j]u 20 second kl5 
0.5m/s2 k'u]5 eg] a;sf] clGtd ult slt xf]nf < 

 oxfF , ;'?sf] ult u = 0 

 k|j]u  (a) = 0.5 m/s2 

 nfu]sf] ;do  (t) = 20sec 

 clGtd ult  (v) = ¿ 

 we have , v   = u + at  = 0 + 0.5 × 20 = 10   or v= 10m/s 

--u_  d"Nofª\sg 

 S = ut +  at2 ;DaGw :yflkt u/ . 

 k|dfl0ft u/ M v2 =u2 +2as   
 l:y/ cj:yfaf6 rNg ;'? u/]sf] uf8Lsf] k|j]u 5 sec kl5  4m/s2 k'u]5 

eg] o;sf] clGtd ult slt xf]nf < pSt cjlwdf slt b'/L kf/ u/]5 < 
lx;fa u/ . 

-3_  yk cWoog ;fdu|L 

;fk]lIfs ult (Relative Velocity) 

b'O{ cf]6f j:t'x¿ A / B Ps cfk;df Go"gsf]0f  agfO{ rfndf /x]sf] cj:yfdf  

 

 

 

 

 

 

 

 

 

 

 

180 -  
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HfxfF ,   Ö j:t' A sf] ult  

 Ö j:t' B sf] ult  

cj:yf 1 M olb j:t'x¿ ;dfg lbzflt/ rfndf ePdf ,  Ö 0 , 

  =  

 

 

 

 =  = -  

cj:yf 2 M j:t'x¿ ljk/Lt lbzflt/ rfndf ePdf = 180  

 
llbg 5 M k|of]ufTds sfo{ 

-s_  ljlzi6 p2]Zo  

 k|of]udf cfwfl/t eP/ rln/x]sf] j:t' jf JolStsf] ult lx;fa ug{  
 rln/x]sf] j:t' jf JolStx¿sf] ;fk]lIfs ult lgsfNg  

-v_  l;sfO ;xhLs/0f lj|mofsnfk   

k|of]ufTds sfo{ 1 

 ljBfnosf] v'nf rf}/df 100 ld6/sf] b/Ldf lrx\g nufO 5flgPsf 3 hgf 
ljBfyL{x¿ kfn}kfnf] pSt b'/Ldf bf}8g nufpg] . k|To]snfO{ slt ;do nfUof]  
< gfKg] / o;af6 k|To]s ljBfyL{sf] ult ;"q k|of]u u/L lx;fa ug{ nufpg] . 
dfgfF}+, klxnf] ljBfyL{nfO{ 100 m b'/L kfg{ ug{ 15 s nfUof] eg] 
ult =      Pp6} lbzfdf kf/ ug]{ b'/L 
     b'/L kf/ ug{ nfUg] ;do 

cyf{t\, ult =  , o;/L klxnf] ljBfyL{sf] ult = 10 m/s 

x'G5 . 
 o;}u/L bf];|f] ljBfyL{nfO{ 100 m b'/Lkf/ ug{ 20 sec nfUof] eg] p;sf] ult 5 

m/s x'G5 . 

 = =  
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 To;}u/L t];|f] ljBfyL{nfO{ ;f]xL b'/Lkf/ ug{ 25 s nfUof] eg], p;sf] ult 4 
m/s x'G5  .  

k|of]ufTds sfo{ 2 

 v'nf rf}/df 100 m sf] b'/Ldf ;'? / cGTosf b'O{ cf]6f lrx\g nufpg] . 
To;sf] l7s lardf klg Pp6f lrx\g nufpg] / To; lrx\gaf6 ljk/Lt 
lbzflt/ b'O{ hgf ;fyLnfO{ bf}8g nufpg] . pgLx¿nfO{ 50 m b'/L kf/ ug{ 
nfUg] ;do dfkg ug]{ . b'j} hgfsf] ult slt x'G5, ;fy} Ps csf{;Fusf] 
;fk]lIft ult slt x'G5 lgsfNg nufpg] . 
dfgf} M klxnf] ljBfyL{nfO{ 50m b'/L kf/ ug{ 10 s nfUof] eg], 

 cf};t ult (VA)  = Pp6} lbzfdf kf/ ug]{ b'/L 
                     b'/Lkf/ ug{ nfUg] ;do 
cyf{t,  , To;}n] VA = 5m/s x'G5 . 

 bf];|f] ljBfyL{nfO{ 50 m b'/L kf/ ug{ 20 s nfUof] eg], p;sf] cf};t ult 2.5 
m/s x'G5 . pgLx¿ ljk/Lt lbzfdf bf}8]sf] x'gfn] ;fk]lIft ult (VAB)  = 
VA + VB = 5m/s + 2.5 m/s , To;}n] ;fk]lIft ult VAB = 7.5 m/s  x'G5 . 

-u_  d"Nofª\sg  

 cf};t ult eGgfn] s] a'lemG5 < ;fk]lIfs ult eg]sf] s] xf] < 
 cf};t ult lgsfNg] ;'q / o;sf] SI PsfO s] xf] < 
 sIffsf ljBfyL{{{x¿dWo] s;sf] cf};t ult a9L /x]5 < 
 k|j]u s;/L lgsflnG5 < 
 ultx|f; eg]sf] s] xf] < of] s'g ;dodf x'g] u5{ < 

  

-3_ ;Gbe{ ;fdu|L  

1. www.physicsclassroom.com/physics-Tutorial/1-D-kinematics 

2. www.physicsclassroom.com/mmedia/kinema 

3. www.schoolphysics.co.uk.age16-19mechainics/kinematics/text/relative-
Velocity/index.html 
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PPsfO 3   ;/n oGq (Simple Machine)  

     cg'dflgt 3G6L 5 (4;}4flGts_ + 1 k|of]ufTds_ 

1= l;sfO pknlAw   

 pTtf]nssf] kl/ro lbO{ o;sf] sfo{ l;4fGt j0f{g ug{  
 pTtf]nssf] pbfx/0f lbO{ o;df x'g] oflGqs kmfObf, ult cg'kft / 

sfo{Ifdtfsf] kl/ro lbg  
 pTtf]nsdf x'g] oflGqs kmfObf, ult cg'kft / sfo{Ifdtf ;DaGwL ;/n 

ul0ftLo ;d:ofx¿ ;dfwfg ug{    

2= ljifoj:t' ljefhg / l;sfO ;fdu|L  

lbg  ljifoj:t'  l;sfO ;fdu|L  

1 pTtf]ns (Lever) / o;sf] 
sfo{ l;4fGt 

s]xL pTtf]nssf pbfx/0fx¿M sF}rL, 
rDrf, ;/f}tf cflb . 

2 k|of]ufTds sfo{ -pTtf]nssf] 
sfo{ l;4fGt_ 

Knfl:6ssf] 30 cm nfdf] afSnf] :s]n, 
86\k]g screw, tf/sf] 6'j|mf :6\ofG8, 
9sx¿ cflb . 

3 pTtf]nsdf oflGqs kmfObf / 
ult cg'kft 

dfs{/ k]g, rs 8:6/, oflGqs kmfObf 
/ ult cg'kft lgsfNg] k|of]hgsf 
nflu tof/ kfl/Psf lrq, rf6{ cflb . 

4 sfo{Ifdtf / s]xL ul0ftLo 
;d:ofx¿ 

sfo{ Ifdtf lgsfNg] k|of]hgsf] nflu 
tof/ kfl/Psf rf6{  cflb . 

5 ;/n ul0ftLo ;d:ofx¿ / 
;dfwfg 

;/n ul0ftLo ;d:of ;DaGwL 
d]6fsf8{x¿ cflb . 

3. ljlzi6 p2]Zo, l;sfO ;xhLs/0f lj|mofsnfk  / d"Nofª\sg 

lbg 1 M  pTtf]ns / o;sf] sfo{ l;4fGt 

-s_  ljlzi6 p2]Zo 

 pTtf]nssf] kl/ro lbg / o;sf pbfx/0fx¿ atfpg  
 kmnj|md, nf]8, Okmf]6{, nf]8 b'/Ljf nf]8 afx' / Okmf]6{ afx'sf] kl/efiff lbg  

-v_  l;sfO ;xhLs/0f lj|mofsnfk   
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 ljBfyL{x¿nfO{ pTtf]ns / o;sf k|sf/ tyf k|To]s k|sf/sf] pbfx/0fx¿sf] 
;DaGwdf sIff 7 df k9]sf cfwf/df dl:tis dGyg u/fpg'xf];\ . 

 ljBfyL{x¿nfO{ dGyg u/]sf] cfwf/df k|:t't ug{ nufpg'xf];\ . o;/L k|:t't 
ubf{ gbf]xf]l/g] u/L eGg nufpg'xf];\ . 

 ljBfyL{n] k|:t't u/]sf s'/fx¿nfO{ z}Ifl0fs kf6Ldf n]Vb} hfg'xf];\ / cGtdf 
pTtf]ns / o;sf k|sf/sf] ;fy} pbfx/0fx¿ atfOlbg'xf];\ . 

 sIffsf] cfsf/ / ljBfyL{{ ;ª\Vofsf] cfwf/df -;dfj]zLtfsf] cfwf/df_ 
ljBfyL{{x¿sf] ;d"x lgdf0f{ug{'xf];\ . k|To]s ;d"xnfO{ kf7\ok':tssf] lrq g+= 
3.1 cjnf]sg ug{ nufpg'xf];\ / lgDg lnlvt k|Zgx¿df 5nkmn u/fpg'xf];\ 
.  

– ;fgf] dflg;n] 7'nf] dflg;nfO{ s;/L ;lhn} p7fpg ;s]sf] xf]nf < 

– Kfmnj|md eg]sf] s] xf] < 

– nf]8b'/L/ Okmf]6{ b'/L eg]sf] s] xf] < 

– pTtf]nsn] s'g l;4fGtdf sfo{ u5{ < 

 ljBfyL{{{x¿sf] 5nkmndf ;xhLs/0f ub}{ pTtf]nssf] sfo{ l;4fGt 
atfOlbg'xf];\   

 kf7\ok':tssf] lrq 3.2  z}Ifl0fs kf6Ldf agfP/ pTtf]ns / o;sf] ljleGg 
efux¿ kmnj|md, Okmf]6{, nf]8b'/L, Okmf]6{ b'/L, nf]8afx' / Okmf]6{afx'sf] /]vflrq 
dfkm{t k/lro lbFb} o;sf] cjwf/0ff k|i6 kfl/lbg'xf];\ . 

 lrq g+= 3.1 ;Fu cfwfl/t k|Zgsf af/]df 5nkmn ub}{ lgDg lgisif{{df 
k'Ug'xf];\ . 

  

 

 

 

-u_  d"Nofª\sg 

 pTtf]nssf] sfo{ l;4fGt n]v . 
 kl/efiff b]pm M -c_ kmnj|md   -cf_ Okmf]6{ b'/L -O_ nf]8b'/L 
 Ps kfª\u|] 7]nfuf8fdf nf]8nfO{ hlt kfª\u|flt/ ;fl/of] plt g} prfNg ;lhnf] 

x'G5, lsg < 
 sk8f sf6\g] s}FrLsf] wf/ nfdf] tyf kmnfd sf6\g] s}FrLsf] wf/ 5f]6f] 

agfOPsf] x'G5, lsg < 

Okmf]6{ b'/L 5f]6f] ePdf a9L Okmf]6{ nfU5  . nf]8b'/L 5f]6f] ePdf Okmf]6{ u'l0ft x'G5 / a9L nf]8 
p7fpg sd Okmf]6{ eP klg k'U5 .  

To;}n] pTtf]nssf] sfo{ l;4fGt M       Okmf]6{ × Okmf]6{ b'/L Ö nf]8 × nf]8 b'/L xf] . 



21 
 

llbg M 2 pTtf]nssf] sfo{ l;4fGt -k|of]ufTds sfo{_ 

-s_ ljlzi6 p2]Zo  

 pTtf]nssf] sfo{ l;4fGtnfO{ k|of]u4f/f k|bz{g u/L lgisif{{ lgsfNg  

-v_ l;sfO ;xhLs/0f lj|mofsnfk   

lj|mofsnfk 1  

 sIffsf] cfsf/ / ljBfyL{{{ ;ª\Vofcg';f/ ;d"x ljefhg ug'{xf];\ . 
 k|To]s ;d"xnfO{ kf7\ok':tsdf ePsf] lj|mofsnfk 1 ug{ nufpg'xf];\ / 

;xhLs/0f ug'xf];\ . ljBfyL{{x¿nfO{ lgDgfg';f/sf] k|of]u u/fpg'xf];\ M 
 Pp6f 30 cm nfdf] afSnf] :s]n lnP/ To;sf] l7s lar cyf{t\ 15 cm df kg]{ 

u/L 86k]gsf] 6'Kkf] l5g]{ Kjfn agfpg nufpg'xf];\ . 
 Pp6f tf/sf] 6'j|mf pSt Kjfndf l5/fP/ lrqdf b]vfP e}mF Pp6f :6\ofG8df 

c8\ofP/ ;Gt'ng u/fpg nufpg'xf];\ . 
 :s]nsf] bfofF / afofF ljleGg lk08x¿ e'mG8\ofO{ ;Gt'ng u/fpg nufpg'xf];\ 

. 

 lk08nfO{ Okmf]6{df ¿kfGt/0f ug{ 1kg lk08 a/fa/ 10N Okmf]6{ dfGg] s'/f 
atfpg'xf];\ . 

 bfofFlt/sf] lk08nfO{ nf]8 / afofFlt/sf] lk08nfO{ Okmf]{6 dfGg'xf];\ . 

 nf]8nfO{ kmnj|mdaf6 ljleGg b'/Ldf /fvL Okmf]6{n] ;Gt'ng u/fpg 
nufpg'xf];\ . 

 Okmf]6{nfO{ kmnj|mdaf6 ljleGg b'/Ldf /fvL nf]8n] ;Gt'ng u/fpg 
nufpg'xf];\ . 

 o; k|of]usf] glthfsf] nflu tnsf] h:t} tflnsf agfO{ eg{ nufpg'xf];\ . 

j|m=;
= 

afofFlt/ bfofFlt/ 
Okmf]6{
= 

===N 

Okmf]6{ b'/L = 

dL= 

Okmf]6{ x 
Okmf]6{ b'/L 

nf]88  nf]8 b'/L= 

dL

= 

nf]8 x 
nf]8 
b'/L

1       
2       
3       
4       
5       
pko'{St k|of]uaf6 lgDglnlvt lgisif{df k'Ug ;xof]u ug'{xf];\ . 
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 Okmf]6{ x Okmf]6{ b'/L = nf]8 x nf]8 b'/L 

o;nfO{ pTtf]nssf] l;4fGtelgG5 . 

Okmf]6{ b'/L 5f]6f] ePdf jf nf]8b'/L nfdf] ePdf Okmf]6{ a9L nfU5 . Okmf]6{ b'/L nfdf] 
ePdf jf nf]8b'/L 5f]6f] ePdf a9L nf]8 p7fpg sd Okmf]6{ eP klg x'G5 . To;}n] ;a} 
pTtf]nsn] oxL l;4fGtsf] cfwf/df sfo{ u5{g\ . 

–  k|fKt glthfx¿ Tfflnsf agfO{ eg{ nufpg'xf];\ / lgisif{ lgsfNg nufpg'xf];\ . 

--u_ d"Nofª\sg 

 100 g lk08 a/fa/ slt Okmf]6{ x'G5 < 
 pTtf]nssf] sfo{ l;4fGt s] xf] < 
 pTtf]nsdf nf]8 b'/L eGbf Okmf]6{ b'/L Af9L ePdf s] x'G5 < 
 pTtf]nsdf nf]8 b'/L ;Fu Okmf]6{ b'/L s'g cj:yfdf a/fa/ x'G5 < 

-3_ kl/of]hgf sfo{  

ljBfnodf ;fgf] sIffsf efOalxgLx¿n] v]Ng] l9lsRoFfp (See-saw) sf cfwf/df 
pTtf]nssf] sfo{ l;4fGt k|dfl0ft ug{ nufpg'xf];\ .  

 

lbg M 3  pTtf]nssf] oflGqs kmfObf (Mechanical advantage) / ult cg'kft (Veloacity 
ratio) 

-s_ ljlzi6 p2]Zo  

 oflGqs kmfObf (M.A.) /  ult cg'kft (V.R.) sf] kl/efiff lbg / ;"q 
atfpg  

 oflGqs kmfObf / ult cg'kftlar leGgtf 5'6\ofpg  
 oflGqs kmfObf ;Fw} ult cg'kfteGbf sd x'gfsf] sf/0f atfpg  

-v_ l;sfO ;xhLs/0f lj|mofsnfk   

lj|mofsnfk 1 oflGqs kmfObf / ult cg'kftsf] kl/ro / ul0ftLo ;d:of 

– ljBfyL{{{x¿nfO{ kf7\ok':tssf] lrq g+= 3.4 / 3.5 cjnf]sg ug{ nufpg'xf];\ . 
– cjnf]sgkZrft\ oflGqs kmfObf / ult cg'kftsf] kl/ro lbg nufpg'xf];\ . 
– ljBfyL{x¿n] k|:t't u/]sf kIfx¿df yk k[i7kf]if0f lbg'xf];\ . 
– lrqsf] cfwf/df oflGqs kmfObf  / ult cg'kftsf] ;"q n]Vg nufO{ k|:t't 

ug{ nufpg'xf];\ . 
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– lrqsf] cfwf/df ;"q k|of]u u/L oflGqs kmfObf -M.A.) / ult cg'kft (V.R.) 
lgsfNg nufpg'xf];\ . 

– ult cg'kft lgsfNg l;sfpg'xf];\ .  
– M.A. hlxn] klg V.R. eGbf sd x'G5, lsg < egL k|Zg ;f]Wb} M.A. ;w} V.R. 

eGbf sd x'g] tYonfO{ sf/0f;lxt :ki6 kfg{ nufpg'xf];\ . tn lbOP emF} 
lgisif{{ lbg'xf];\ . 

– M.A. / V.R. lar leGgtf n]Vg nufO{ k|:t't ug{ nufpg'xf];\ . 

 

 

 

 

 

--u_ d"Nofª\sg 

 pTtf]nsdf oflGqs kmfObf eGgfn] s] a'lemG5 < o;sf] ;"q eg . 
 ult cg'kft eGgfn] s] a'lemG5 < o;sf] ;"q eg . 
 oflGqs kmfObf hlxn] klg ult cg'kfteGbf sd x'G5, lsg < 

-3_ kl/of]hgf sfo{  

cfkm\gf] 3/ jf ;d'bfosf] j/k/ 7'nf 7'nf 9'ª\ufx¿ Ps 7fpFaf6 csf{] 7fpF n}hfg jf 
;fg{ dflg;x¿ unsf] k|of]u u/]sf x'G5g\ . unsf] k|of]u  u/L ljleGg lk08x¿ ;fbf{ 
jf p7fpFbf undf x'g] oflGqs kmfObf jf ult cg'kft s;/L lgsflnG5 < cjnf]sg 
u/L k|ltj]bg k|:t't ug{ nufpg'xf];\ . 

 

lbg M 4 pTtf]nssf] sfo{Ifdtf (Efficiency) / s]xL ul0ftLo ;d:ofx¿ 

-s_ ljlzi6 p2]Zo   

 nfut sfo{, pTkflbt sfo{ / sfo{Ifdtfsf] kl/efiff lbO{  ;"q eGg  
 pTtf]nssf] sfo{Ifdtf hlxn] klg 100% eGbf sd x'g] tYosf] sf/0f;lxt 

atfpg  
 pTtf]nssf] sfo{Ifdtf lx;fa ug{                                                 

-v_ l;sfO ;xhLs/0f lj|mofsnfk   

1. 
Effort
LoadAM ,.  2. 

..

....
DL
DERV   

;/n oGqsf] ult cg'kftnfO{ 3if{0fn] c;/ gug]{ t/ oflGqs kmfObfnfO{ 3if{0fn] 
c;/ ug]{ ePsfn] oflGqs kmfObf hlxn] klg ult cg'kfteGbf sd x'G5 . 
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 k"j{ sIffx¿df cWoog u/]sf oflGqs kmfObf (M.A.), ult cg'kft (V.R) sf] 
kl/efiff / ;"qnfO{ k|ltlaDag ug{ nufpg'xf];\ . 

 nfut sfo{, pTkflbt sfo{, nf]8b'/L / Okmf]6{ b'/Lsf af/]df k'g:d{/0f 
u/fpg'xf];\ . 

 ljBfyL{x¿nfO{ rf/ ;d"xdf ljefhg ug'{xf];\ / nfut sfo{, pTkflbt sfo{, 
Okmf]6{, nf]8, Okmf]6{ b'/L, nf]8 b'/L / sfo{Ifdtf ;DaGwL n]lvPsf 
d]6fsf8{x¿nfO{ ljt/0f u/L ;d"xdf 5nkmn u/fpg'xf];\ . 

 5nkmn kZrft\ nfut sfo{, pTkflbt sfo{, nf]8, Okmf]6{, Okmf]6{ b'/L, nf]8 
b'/L / sfo{Ifdtflarsf] ;DaGw atfpg nufpg'xf];\ . 

 Nff]8 / nf]8 b'/Lsf] cfwf/df pTkflbt sfo{, Okmf]6{ / Okmf]6{ b'/Lsf] cfwf/df 
nfut sfo{sf] kl/efiff k|i6 kfg'{xf];\ . 

 sIffdf b[li6ljxLg jf l;sfO l9nf ePsf ljBfyL{x¿ ePdf k|Zg k6s k6s 
bf]xf]¥ofP/ a'emfpg'xf];\ . 

 tTkZrft\ oflGqs kmfObf, ult cg'kft / sfo{Ifdtflarsf] ;DaGw k|i6 kf/L 
sfo{Ifdtf lgsfNg] ;"q k|:t't ug'{xf];\ . 

sfo{Ifdtf (Efficiency)(n) = × 100%    = × 100% 

 Pp6f pTtf]nsdf 300 Go'6gsf] nf]8 p7fpg 100 Go'6g Okmf]6{ nfU5 . olb 
Okmf]6{ 60 b'/L kf/ ubf{ nf]8n] 2 m b'/L kf/ u5{ eg] To;sf] oflGqs kmfObf, 
ult cg'kft / sfo{Ifdtf slt slt xf]nf < o; k|Zgsf] lrqåf/f r/0fut 
¿kdf ;dfwfg ul/lbg'xf];\ .  

 Dffly plNnlvt ;d:of h:t} ljleGg km/s km/s ul0ftLo ;d:ofsf] ljsf; 
u/L ;d"xut ¿kdf 5nkmn u/L ;dfwfg ug{ nufO{ k|:t't ug{ nufpg'xf];\ / 
cfjZos k[i7kf]if0f k|bfg ug'{xf];\ .  

-u_ d"Nofª\sg 

 lgDg k|Zgx¿ nufot cGo k|Zgx¿ ;f]w]/ d"Nofª\sg ug'{xf];\ . 

 sfo{IfdtfnfO{ s'g cIf/n] hgfOG5 < 
 sfo{Ifdtf eg]sf] s] xf] < of] lgsfNg] ;"q eg . 
 pTtf]nssf] sfo{Ifdtf ;Fw} 100% eGbf sd x'G5, lsg < 
 oGqsf] sfo{Ifdtf a9fpg s'g} 2 cf]6f pkfox¿ n]v . 

-3_ kl/of]hgf sfo{  

3/ jf ;d'bfosf] j/k/ glhs} /x]sf d]l;g -s'6\g], lk:g], jf cGo_ sf] cjnf]sg ug{ 
nufpg'xf];\ . dl;g ;~rfnsnfO{ cfjZos s'/f ;f]wL o;sf] M.A / V.R slt 5 < 
lgsfnL sfo{Ifdtf kTtf nufO{ sIffdf k|:t't ug{ nufpg'xf];\ . 
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llbg M 5  ;/n ul0ftLo ;d:ofx¿ / ;dfwfg  

-s_ ljlzi6 p2]Zo   

 pTtf]nsdf x'g] oflGqs kmfObf, ult cg'kft / sfo{Ifdtf ;DaGwL ;/n 
ul0ftLo ;d:ofx¿ ;dfwfg ug{  

 pTtf]nssf] sfo{ l;4fGt ;DaGwL ;/n ul0ftLo ;d:ofx¿ xn ug{  

-v_ l;sfO ;xhLs/0f lj|mofsnfk    

lj|mofsnfk  

 ;j{k|yd k"j{ sIffdf cWoog u/]s]f lgDg s'/fx¿ a'Fbfut ¿kdf k'g/fj[lTt 
u/fpg'xf];\ .  
nf]8, Okmf]6{, nf]8b'/L, Okmf]6{b'/L, oflGqs kmfObf, ult cg'kft, nfut sfo{, 
pTkflbt sfo{, sfo{ Ifdtf cflb . 

 To;kl5 ;"qsf] k|of]unfO{ yk :ki6 kfb}{ ;d:ofsf] ;dfwfg ug{ nufpg'xf];\ . 
;d:of 1 M 600 N tf}n ePsL l;h{gf / 300 N tf}n ePsf] ;'hg ldn]/ l9lsRofpF 
v]Ng yfn] . l;h{gf kmnj|mdaf6 2m 6f9f a;]sL eP pgnfO{ ;Gt'ng ug{ ;'hg 
kmnj|mdaf6 slt 6f9f a:g'knf{ < 

oxfF , nf]8 = 600 N   nf]8b'/L = 2m 
      Okmf]6{ = 300 N   Okmf]6{b'/L = ¿ 
pQf]nssf] sfo{ l;4fGtcg';f/ , 

 O=× O= b'= = nf]=× nf]= b'= 

Or, 300 × O= b'= = 600 × 2 

O= b'= Ö 4m. 

;d:of 2:  1 ld6/ nfdf] pTtf]ns k|of]u u/L 600 N nf]8 p7fpg 200 N Okmf]6{ nfUof] . 
olb kmnj|md nf]8af6 20 cm 6f9f ePdf To;sf] oflGqs kmfObf, ult cg'kft / 
sfo{Ifdtf slt slt xf]nf < 

oxfF, nf]8 = 600 N  

 Okmf]6{ = 200 N  

pTtf]nssf] nDafO = 1m = 100 cm  

 nf]= b'= =20 cm  

 O= b'= = (100-20) = 80 cm 
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;"qcg';f/, 

 M.A =                      v.R  = O= b" ÷ nf]= b'= 

           = 80/20  = 4 

   =  = 3 

 X = × 100% = × 100%  = 75%  

--u_ d"Nofª\sg   

 cEof;sf] k|Zg g+= 7 sf] -3_ xn ug{ nufpg'xf];\ . 
 pbfx/0f 1 h:t} s'g} ;d:of n]vL ljBfyL{{{nfO{ xn ug{ eGg'xf];\ . 
 tnsf] lrqsf] cWoog u/fO{{ pTtf]nssf] sfo{Ifdtf kTtf nufpg lbg'xf];\ . 

 

 

-3_ yk cWoog ;fdu|L 

k"0f{ oGq ( Perfect or Ideal Machine) : 

100% sfo{Ifdtf ePsf] ;/n oGqnfO{ k"0f{oGq elgG5 . lj1fgdf k"0f{oGqsf] sNkgf 
ul/G5 t/ b}lgs hLjgdf k"0f{oGq kfpg ;Dej 5}g . s'g} klg oGqåf/f sfo{ ubf{ 
3if{0fsf] sf/0fn] tfkzlStdf ¿kfGtl/t eO{ nfut sfo{sf] s]xL c+z v]/ hfG5 / 
pTkflbt sfo{ ;Fw} nfut sfo{eGbf sd x'G5 . kmn:j¿k oGqsf] sfo{Ifdtf hlxn] klg 
100% eGbf sd x'G5 cyf{t k"0f{oGq x'g ;Sb}g . b}lgs hLjgdf oGqsf] sfo{Ifdtf 
a9fpg t]n, lu|h, jfS; -wax_ h:tf lrKnf] kbfy{x¿sf] k|of]u ul/G5 . 

-ª_ ;Gbe{ ;fdu|L  

www.tutorvista.com/content/physics-i/power-energy-machines/simple machines.php

4m 

6m 60
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PPsfO 4                      rfk (Pressure)   
cg'dflgt 3G6L  6 - 5 ;}4flGts ± 1 k|of]ufTds_  

1=  l;sfO pknlAw  

 Jffo'd08nLo rfksf] kl/ro lbg / o;sf] dxTTj j0f{g ug{  

 t/n kbfy{sf] rfksf] kl/ro lbg 

 t/nsf] rfk gfKg] ;"q agfO{ (derive) ul0ftLo ;d:ofx¿ ;dfwfg ug{  

 j:t'sf] 3gTj / ;fk]lIfs 3gTjsf] kl/ro lbO{ ;"q n]Vg 

 3gTjsf] cfwf/df j:t'sf] pqg] / 8'Ag] lj|mof JofVof ug{  

 3gTj ;DaGwL ;fwf/0f ul0ftLo ;d:of ;dfwfg ug{ 

2=  ljifoj:t' ljefhg / l;sfO ;fdu|L 

lbg ljifoj:t' l;sfO ;fdu|L 

1 Jffo'd08nLo rfk / o;sf] 
dxTTj 

lunf;, sf8{af]8{, kfgL, Knfl:6s jf 
5\jfnLsf] kfOk, l6gsf] a6\6f, l:k|6 
NofDk jf UofF; ag{/, rf6{k]k/ 

2 t/n kbfy{sf] rfk / o;sf] 
dfkg 

t/n kbfy{sf] rfk dfkg ug]{ 
pks/0fx¿ 

3 t/n kbfy{sf u'0fx¿ ldg/n jf6/ jf kf]lnlygsf] eFf8f], 6]k, 
Knfl:6ssf] af]6n, l;of] 

4 j:t'sf] 3gTj / ;fk]lIft 
3gTj 

kfgL, afn'jf, a/fa/ ;fOh / lgoldt 
cfsf/sf b'O{cf]6f efF8fx¿, ef}lts t/fh' 

5 pqg] / 8'Ag] lj|mof las/, kfgL, sf7sf] 6'j|mf, Knfl:6s, 
O/]h/, kmnfdsf] 6'j|mf, 9'ª\ufsf] 6'j|mf, 
g'g, cG8f 

6 k|of]ufTds lj|mofsnfk Knfl:6ssf] emf]nf, l;of], aflN6g, l;;L, 
a]n'g 

 

3=  ljlzi6 p2]Zo, l;sfO ;xhLs/0f lj|mofsnfk / d"Nofª\sg 
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llbg 1. jfo'd08nLo rfk / o;sf] dxTTj 

-s_  ljlzi6 p2]Zo  

 jfo'd08nLo rfksf] kl/ro lbg  

 jfo'd08nLo rfk x'G5 eGg] s'/f k|of]uåf/f l;¢ ug{  

 jfo'd08nLo rfksf] dxTTj j0f{g ug{  

-v_ l;sfO ;xhLs/0f lj|mofsnfk   

lj|mofsnfk 1 xfjfsf] rfk k|bz{g -s_  

 Pp6f lunf;df kfgL e/L o;sf] d'vdf Pp6f 
sf8{af]8{n] jf afSnf] sfuhsf] 6'j|mfn] xfjf 
gl5g]{ u/L 5f]Kg'xf];\ .  

 Pp6f xftn] lunf;sf] lkFwdf / csf]{ xftn] 
sf8{ af]8{nfO{ ;dft]/ lunf;nfO{ 
3f]K6\ofpg'xf];\ . 

 ljBfyL{nfO{ POE(Predict, Observe and 
Evaluate) /0fgLlt k|of]u ug'{xf];\ . 

 ;a} ljBfyL{x¿nfO{ eljiojf0fL ug{ nufO;s]kZrft\ sf8{af]8{df nufOPsf] xft 
x6fpg'xf];\ .  

 of] lj|mofsnfk ;d"xut ¿kdf ljBfyL{x¿nfO{ klg u/fpg'xf];\ . 
 xft x6fpFbf 36]sf] 36gfsf] af/]df ljBfyL{x¿nfO{ 5nkmn u/fO{{ lgisif{{ k|:t't 

ug{ nufpg'xf];\ .  
 ljBfyL{{af6 k|fKt pTt/sf] ;fy lgDg lgisif{ atfpg'xf];\ . 

– lunf;sf d'vdf /fv]sf] sf8{af]8{ v:b}g . o;n] kfgLnfO{ c8\ofP/ /fV5 . 

– xfjfsf] rfkn] ubf{ g} kfgL gv;L sf8{af]8{ 
cl8g ;s]sf] xf] . 

lj|mofsnfk 2 xfjfsf] rfk k|bz{g -v_  

 lasf]{ nufpg ldNg] Pp6f l6gsf] a6\6f lnP/  
To;df clnslt kfgL /fv]/ ttfpg'xf];\ . 

 a6\6fleqsf] kfgL pDn]/ afkm aflx/ hfg 
yfn]kl5 To;df xfjf gl5g]{ u/L /fd|/L lasf]{ 
nufpg'xf];\ .  

  ca a6\6fnfO{ ttfpg 5f]8]/ aflx/ /fVg'xf];\ 
/ To;sf] aflx/ lr;f] kfgL vGofpg'xf];\ . 
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  o; lj|mofsnfkdf klg lj|mofsnfk 1 df k|of]u ul/Psf] /0fgLlt POE k|of]u 
ug'{xf];\  / lgisif{ atfpg'xf];\ . of] lj|mofsnfk ;d"xut ¿kdf u/fpg'xf];\ . 

lgisif{{ M a6\6f s'lRrg yfN5 . a6\6fleq / aflx/sf] xfjfsf] rfk km/s k/]/ a6\6f 
s'lRrPsf] xf] . a6\6fnfO{ ttfpg'eGbf klxn] o;leq / aflx/sf] xfjfsf] rfk a/fa/ 
lyof] . To;}n] a6\6fdf s'g} c;/ k/]sf] lyPg . ha a6\6fdf kfgL e/]/ ttfOof] ta 
To;leqsf] xfjf tfkn] xn'sf eO{ aflx/ lgl:sof] / xfjf sd eof] . a6\6fdf lasf]{ 
nufPkl5 aflx/af6 xfjf leq l5g{ kfPg . a6\6f lr:ofPkl5 leqsf] lr;f] xfjfsf] 
cfotg 36\of] / leqsf] rfk sd x'g uof] . kmn:j¿k a6\6fleqsf] xfjfsf] rfkeGbf 
aflx/sf] xfjfsf] rfk a9L eof] / xfjf leq k:g vf]Hbf a6\6f s'lRrof] .  

llj|mofsnfk 3 xfjfsf] rfk k|bz{g -u_ 

 Pp6f lunf;df kfgL lngxf];\ / Pp6f Knfl:6s jf 5\jfnLsf] ;fgf] kfOk 
lunf;df /fVg'xf];\ . 

 kfOkleqsf] xfjf d'vn] la:tf/} tfGbf 
s] x'G5 xf]nf < POE /0fgLlt k|of]u 
ug'{xf];\ .  

 ca kfOkleqsf] xfjf d'vn] lj:tf/} 
tfGg'xf];\ . 

 cGtdf ljBfyL{x¿sf] k|:t't u/]sf 
lgisif{{x¿nfO{ ;d]6\b} lgDg lgisif{{ 
lbg'xf];\ . 

lgisif{{ M kfOkleqsf] xfjf d'vn] tfGbf kfOkdf 
xfjfsf] rfk sd x'g hfG5 . aflx/L 
jfo'd08nLo rfkn] ubf{ lunf;sf] kfgL kfOkleq k:5 . o;n] ubf{ tfGg] dflg;sf] 
d'vdf kfgL cfpF5 . o;}u/L snddf d;L ebf{ jf 8fS6/n] l;l/Ghdf cf}ifwL ebf{  
snd jf l;l/Ghleq / aflx/sf] rfkdf leGgtf x'G5 . kmn:j¿k snddf d;L tyf 
l;l/Ghdf cf}ifwL el/G5 . 

lj|mofsnfk 4    jfo'd08nLo rfksf] kl/ro / dxTTj  
 dflysf ltg cf]6f lj|mofsnfkx¿sf] cfwf/df pTTf/ lbg] u/L ljBfyL{{{x¿nfO{ 

lgDgfg';f/ k|Zgx¿ ub}{ k|Zgf]Tt/ ljlwåf/f jfo'd08nLo rfkaf/] 5nkmn 
u/fpg'xf];\ . 

  -s_ jfo'd08n eg]sf] s] xf] < 

  -v_ xfjfnfO{ b]Vg g;lsPtf klg s] xfjfsf] rfk x'G5 < 

  -u_ jfo'd08nLo rfk eg]sf] s] xf] < 



30 
 

 ljBfyL{{x¿af6 k|fKt pTt/nfO{ ;xhLs/0f ub}{ yk k|i6 kfl/lbg'xf];\ / 
jfo'd08nLo rfk ;DaGwL lgisif{{ lbg'xf];\ .  
lgisif{{ M k[YjLsf] jl/kl/sf] xfjfn] 9fs]sf] efunfO{ jfo'd08n elgG5 eg] 
k[YjLsf] ;txdf PsfO If]qkmndf kg]{ xfjfsf] rfknfO{ g} jfo'd08nLo rfk 
elgG5 . 

 sIffsf] cfsf/ / ljBfyL{{ ;ª\Vofcg';f/ ;d"x ljefhg u/L dfly plNnlvt 
lj|mofsnfkx¿ / cg'ejx¿sf] cfwf/df jfo'd08nLo rfksf] dxTTjsf] ;"rL 
tof/ u/L k|:t't ug{ nufpg'xf];\ .   

 ;d"xut ¿kdf ljBfyL{n] k|:t't u/]sf cg'ejx¿nfO{ ;d]6\b} >Job[Zo 
;fdu|Lsf] dfWodaf6 jfo'd08nLo rfksf] dxTTj k|:t't ug'{xf];\ .  

-u_ d"Nofª\sg  

 jfo'd08nLo rfk eg]sf] s] xf] < ;d'b|L ;txdf o;sf] dfg slt x'G5 < 
 xfjfsf] rfk x'G5 eGg] s'/f k|of]uåf/f s;/L l;4 ug{ ;lsG5 < 
 ttfPsf] eFf8f]df lr;f] kfgL xfNbf eFf8f s'lRrG5, lsg < 
 vfnL lunf;nfO{ l;wf 3f]K6f] kf/]/ kfgLdf 8'afpFbf 8'Ab}g, lsg < 
 jfo'd08nLo rfkdf cfwfl/t 4 cf]6f pks/0fx¿ n]v . ;fy} jfo'd08nLo 

rfk lsg dxTTjk"0f{ 5, j0f{g u/ . 

-3_ kl/of]hgf sfo{  

:yfgLo ufpF, 6f]nlt/ ePsf ;fOsn dd{t s]Gb| / kfgL tfGg] df]6/ -kDk_ sf] 
js{;kdf uO{ cjnf]sg ug{ nufpg'xf];\ . cjnf]sgkZrft\ ;fOsndf xfjf eg]{ kDk / 
kfgL tfGg] kDk s'g l;4fGtdf cfwfl/t 5g\ / ltgLx¿n] s;/L sfd u5{g\ < ToxfF 
sfd ug]{ JolSt;Fu ;f]wL k|ltj]bg tof/ u/L sIffdf k|:t't ug{ nufpg'xf];\ . 

-ª_ lzIfssf nflu yk k[i7kf]if0f 

The principle parameters which we study in relation to "weather" and "climate" 
are: 

(i) Air temperature  
(ii) Air pressure  
(iii) Humidity  
(iv) Clouds - existence of, types  
(v) Precipitation (rain, snow hail etc.)  
(vi) Visibility  
(vii) Wind  
(viii) Solar radiation 
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Psychrometer: Another important option which may be used to measure 
humidity is the Psychrometer. The instrument shown here has the full name of 
the Assmann ventilated psychrometer. A spring-driven motor, wound up by a key 
at the bottom, operates a fan that draws air across the bulbs of two 
thermometers. The bulb of one of the thermometers is covered with a muslin 
wick, which is moistened with distilled water. This wet-bulb thermometer is 
cooled by evaporation (due to the air stream passing over it, which is generated 
by the fan) to a value below the temperature shown by the dry-bulb 
thermometer. The computation of the humidity is carried out by comparing the 
two readings of the thermometers, since the difference between them depends 
on humidity and pressure (the pressure is measured independently using a 
barometer). In fact the Assmann ventilated psychrometer was actually developed 
to be a portable instrument, to be flown on balloons - something that the 
hygrometers could not be used for. 

  

lbg 2  t/n kbfy{sf] rfk / o;sf] dfkg 

-s_ ljlzi6 p2]Zo  

 t/n kbfy{sf] rfksf] kl/ro lbg  
 t/nsf] rfk kTtf nufpg] ;"q :yflkt ug{   
 ;"q k|of]u u/L ;/n ul0ftLo ;d:ofx¿ xn ug{  

-v_ l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1  t/nsf] rfk 

 t/n kbfy{sf] cfk\mgf] tf}nn] ubf{ k|lt PsfO If]qkmndf k}bf ug]{ annfO{ 
t/nsf] rfk elgG5 egL b]vfpg Pp6f las/df cfwf hlt kfgL e/L pSt 
las/sf] lkFwdf kfgLn] lbg] rfk ;DaGwdf 5nkmn u/fpg'xf];\ / lgDg ;DaGw 
k|dfl0ft ul/lbg'xf];\ . p = hdg 

 cfwf/sf] If]qkmn 'A' ePsf] efF8fsf] prfO 'h' ;Dd 3gTj 'd'  ePsf] t/n 
kbfy{ /fVg'xf];\ . xfdLnfO{ yfxf 5, t/n kbfy{n] o;sf] lkFwdf lbg] rfk 
eg]sf] k|lt PsfO If]qkmndf nDa ¿kn] kg]{ an xf] . t;y{ 

t/n kbfy{sf] rfk (P)  =    t/n kbfy{sf] tf}n (w) 
             lkFwsf] ;txsf] If]qkmn (A) 

        =   
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   HfxfF, w = mg x'G5 . 

   =   

      hxfF, lk08 (m) = cfotg x 3gTj (d)   

                              =  

        =  

 P = hdg 

t;y{ t/n kbfy{sf] rfk t/nsf] ulx/fO jf prfO, t/nsf] 3gTj / u'?Tj k|j]udf 
lge{/ /xG5 egL k|i6 kfg'{xf];\ . 

llj|mofsnfk  2  t/k kbfy{sf] rfksf] dfkg ;DaGwL ul0ftLo ;d:of    

 t/n kbfy{sf] rfksf] dfkg ;DaGwL ul0ftLo ;d:of tof/ u/L ;"qcg';f/ 
r/0fj4 ¿kdf ljBfyL{x¿nfO{ k|Zg ;f]Wb} ;d:ofsf] ;dfwfg ug'{xf];\ . 

 k|Zg M Pp6f Ogf/df 10 m ulx/fO;Dd kfgL 5 eg] Ogf/sf] lkFwdf kfgLn] 
lbg] rfk slt xf]nf < 

oxfF, kfgLsf] ulx/fO (h) = 10 m 
 kfgLsf] 3gTj (d) = 1000 kg/m3 

 u'?Tjk|j]u (g) = 9.8 m/s2 
 kfgLn] lbg] rfk (P) = ? 
 ;"qfg';f/, 

 P  = hdg 

   = 10 × 1000 × 9.8 

  = 98,000 Pa  

t;y{ M Ogf/sf] lkFwdf kfgLn] lbg] rfk 98,000 Pa eof] . 

 ljBfyL{x¿nfO{ ;ª\Vofcg';f/ ;d"xdf ljefhg ug'{xf];\ / k|To]s ;d"xsf] nflu 
ul0ftLo ;d:of l;h{gf u/L ;dfwfg ug{ nufpg'xf];\ / cfjZos k[i7kf]if0f 
lbg'xf];\ . ;d:of ljsf; ubf{ km/s km/s ;d"xsf] nflu km/s k|s[ltsf] 
agfpg'xf];\ .     
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--u_ d"Nofª\sg  

 t/n kbfy{sf] rfk eg]sf] s] xf] < t/nn] lbg] rfk kTtf nufpg] ;"q 
eGg'xf];\  . 

 P = hdg nfO{ :yflkt u/ . 
 Pp6f Ogf/df 20m ulx/fO;Dd kfgL 5 eg] pSt kfgLn] lbg] rfk lx;fa 

u/ . .  (g = 9.8m/s2) 
 Pp6f 10 m×8m×6m gfk ePsf] 6\ofª\sLdf cfwf kfgL ebf{ lkFwdf kg]{ rfk 

lx;fa u/ . 

-3_ yk hfgsf/L  

    u'?Tj k|j]u (g) = k[YjLsf] u'?Tjann] ubf{ pTkGg x'g] k|j]u, g = 9.8m/s2 

    kfgLsf] 3gTj P; cfO PsfOdf 1000kg/m3 x'G5 eg] l;lhP; PsfOdf 
1gm/cm3 x'G5 . 

lbg 3  t/n kbfy{sf u'0fx¿ 

-s_ ljlzi6 p2]Zo  

 t/n kbfy{sf u'0fx¿ atfpg  

 t/n kbfy{sf u'0fx¿ k|of]uåf/f k'li6 ug{  

-v_ l;sfO ;xhLs/0f lj|mofsnfk   

lj|mofsnfk 1 kfgLsf] shape / size 

  kfgLnfO{ Pp6f l;;fsf] lunf;, cª\v/f, af]tn / hudf 5'6\6f5'6\6}/fv]/ 
b]vfpg'xf];\ . kfgLsf] cfsf/ s:tf] x'Fbf] /x]5 < k|:t't ug{ nufpg'xf];\ . 

  kfgLsf] cfk\mg} shape / size xF'Fb}g t/ h:tf] shape / size sf] efF8fdf /flvof] 
;f]xL h:tf] b]lvG5 egL] / t/n kbfy{sf] cfk\mg} shape / size x'Gg egL lgisif{{ 
lbg'xf];\ . 

lj|mofsnfk 2 t/n kbfy{sf rfksf ljz]iftfx¿ 

 3/fo;L sfdsfhsf] nflu kfgL 6\ofª\sL lsg prfOdf /flvPsf] xf]nf egL 
sf}t'xn k}bf ug]{ k|Zg ljBfyL{x¿nfO{ /fVg'xf];\ clg p /  h sf] ;DaGw k|i6 kfb}{ 
ljBfyL{{x¿nfO{ t/n kbfy{sf] u'0f ;DaGwL cfk"mn] hfg]sf / cg'ej u/sf 
s'/fx¿ eGg nufpg'xf];\ . 

 ljBfyL{{af6 k|fKt pTt/sf] ;fy t/n kbfy{n] lbg] rfksf ljz]iftfx¿ :ki6 
kfg'{xf];\ . 
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   t/n kbfy{sf] rfksf ljz]iftf;Fu cfwfl/t b}lgs hLjgsf 36gfx¿ 
sf/0f;lxt k|i6 kfg{ nufpg'xf];\ . 

llj|mofsnfk 3 t/n kbfy{sf] ulx/fO a9]cg';f/ o;n] lbg] rfk klg a9\5 eGg] s'/fsf] 
k|bz{g 

 kfgL /fVg] kf]lnlyg jf ldg/n jf6/sf] 
af]6n jf uf]lN6gsf] a6\6f lng'xf];\ / 
To;sf] ljleGg prfOdf ltg cf]6f Kjfnx¿ 
agfpg'xf];\ . 

  tL Kjfnx¿nfO{ 6]kn] /fd|f];Fu aGb u/L  
To; efF8fdf kfgL eg'{xf];\ / ;a} Kjfnx¿ 
Ps};fy vf]Nbf s] 36gf 36\5 xf]nf < POE 
tl/sf k|of]u u/L cg'dfg / lgisif{{ lgsfNg 
nufpg'xf];\ . 

lgisif{{ M o; k|of]udf ;a}eGbf tnsf] Kjfnaf6 
kfgL hf]8n] aflx/ cfpF5 . To;kl5 j|mdzM dflysf] Kjfndf sd hf]8n] cfPsf] b]Vg 
;lsG5 . o; k|of]un] t/n kbfy{sf] rfk ulx/fO a9]cg';f/ a9\b} hfG5 eGg] s'/f k'li6 
ub{5 . To;}n] w]/} ulx/f gbLx¿df afFw agfpFbf lkFw km/flsnf] / alnof] agfOG5 . 

lj|mofsnfk 4 t/n kbfy{n] rf/}lt/ nDa¿kn] rfk lbG5 eGg] s'/fsf] k|bz{g  

 Pp6f Knfl:6ssf] emf]nf lng'xf];\ / To;df l;of]n] rf/}lt/ dl;gf Kjfn 
agfpg'xf];\ . 

 ca To;df kfgL e/]/  la:tf/} emf]nfsf] d'v aGb u/L xftn] c7\ofpFbf s] 36gf 
36\5 xf]nf < Poe tl/sf k|of]u u/L lgisif{{ lbg nufpg'xf];\ . 

 ljBfyL{x¿n] k|:t't u/]sf cg'ejsf cfwf/df lgisif{{ lbg'xf];\ . 

lgisif{{ M ;a} Kjfnx¿af6 ;dfg ¿kn] kfgL aflx/ cfPsf] b]lvG5 . o;af6 t/n 
kbfy{n] rf/}lt/ a/fa/ rfk lbG5 eGg] s'/f k|dfl0ft x'G5 . 

-u_ d"Nofª\sg  

 t/n kbfy{sf] rfk;DaGwL u'0fx¿ s] s] x'g\ < 

 vf]nfdf aFfw agfpFbf aFfwsf] lkFw afSnf] agfOG5, lsg < 

 lj|mofsnfk 3 df ;a}eGbf tnsf] Kjfnaf6 kfgL hf]8n] aflx/ cfpg'sf] sf/0f 
s] xf] < 

 xfd|f] 6fpsfdf eGbf v'6\6fdf a9L /Strfk x'G5, lsg < 
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--3_ kl/of]hgf sfo{  

 z}lIfs cjnf]sg e|d0fsf] ¿kdf tkfOFsf] If]q glhs}sf] l;FrfO cfof]hgf jf 
hnljB't\ cfof]hgf 3'Dg n}hfg'xf];\ / aFfwsf] cjnf]sg u/L aFfwsf] lkFw 
km/flsnf] / alnof] agfOg'sf] sf/0faf/] 5nkmn u/L k|ltj]bg k|:t't ug{ 
nufpg'xf];\ . 

 cfˆgf] ljBfno If]qsf cUnf 3/x¿df uO{ dflyNnf] tNnfdf / tNnf] tNnfdf 
cfpg] kfgLsf] dfqf cjnf]sg u/L 36gfnfO{ sf/0f;lxt k|:t't ug{ 
nufpg'xf];\ . 

-ª_ lzIfssf nflu yk k[i7kf]if0f 

Why is there more blood pressure in the feet than the brain? 

The answer is GRAVITY. Blood pressure is the pressure exerted by the column of 
blood on the blood vessel walls.  Blood pressure depends on the force by which 
the heart pumps the blood. We can give a simple example to explain. Imagine that 
we have two water tanks in our house. One is on the terrace, other one is in the 
basement. Both the tanks get water from a common water pump. So which tank 
gets water with greater force? It is the tank in the basement. Now consider the 
basement tank as feet, and terrace tank as brain.. And heart as water pump. The 
feet will have a greater BP than the brain. 
 

lbg 4 j:t'sf] 3gTj / ;fk]lIft 3gTj 
-s_ ljlzi6 p2]Zo  

 j:t'sf] 3gTj / ;fk]lIft 3gTjsf] kl/ro lbO{ ;"q n]Vg  
 3gTj ;DaGwL ;fwf/0f ul0ftLo ;d:of ;dfwfg ug{  

-v_  l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1 3gTjsf] kl/ro 

 Pp6f kfgLsf] hu jf af]tndf k"/} kfgL eg{ nufO{ p7fpg nufpg'xf];\ . 
 k]ml/ ;f] kfgL ˆofFsL To;df k"/} afn'jf eg{ nufO{ p7fpg nufpg'xf];\ / 

;f]Wg'xf];\ . pSt hudf s'g j:t' xfn]sf] cj:yfdf xn'sf] / ux|f}F eof] <  
 ljBfyL{{af6 k|fKt pTt/sf] ;fy lgDg lgisif{ atfpg'xf];\ .  

lgisif{{ M jf:tjdf j:t'sf] vFlbnf]kgf g} 3gTj xf] . j:t'sf] hlt vFlbnf]kgf 
a9\5 To;sf] 3gTj Tolt g} a9L x'G5  . h:tf] sf7sf] eGbf kmnfd jf wft'sf] 
vFlbnf] kg a9L ePsf]n] sf7sf] eGbf kmnfd jf wft'sf] 3gTj a9L ePsf] xf] . 

 lgDg k|Zg ;f]wL j:t'sf] 3gTj ;DaGwdf yk k|i6 kfg{ nufpg'xf];\ M  
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 Psaf]/f l;d]G6 / Psaf]/f wfg e/]/ prfNbf s'g ux|f}F nfU5, lsg < 
 5 kg kmnfd / 5 kg skf;dWo] s'g rflxF xn'sf x'G5, lsg < 
 5nkmndf ;xhLs/0f ub}{ s'g} j:t' ux|f}F jf xn'sf 5'6\ofpg'sf] nflu PsfO 

cfotg ePsf] j:t'sf] lk08 jf 3gTj yfxf kfpg'kg]{ s'/f atfOlbg'xf];\ . 
 5nkmnkl5 j:t'sf] 3gTjsf] kl/efiff, ;"q, PsfO z}Ifl0fs kf6Ldf n]vL k|i6 

kfg'{xf];\ . 

llj|mofsnfk 2 j:t'sf] 3gTj / ;fk]lIft 3gTj ;DaGwL ul0ftLo ;d:of / ;dfwfg 

 Jf:t'sf] 3gTj kTtf nufpgsf] nflu kf7\ok':tssf] k[=;+= 33 sf] pbfx/0f 
ltgdf plNnlvt ;d:of z}Ifl0fs kf6Ldf n]Vg'xf];\ / ;"q cg';f/ r/0fj4 
¿kdf ;dfwfg ug'{xf];\ . 

 ljBfyL{x¿nfO{ rf/ ;d"xdf ljefhg ug'{xf];\ / k|To]s ;d"xnfO{ j:t'sf] 
3gTj lgsfNg] ;DaGwL km/s km/s ;d:of tof/ u/L ;d"xdf 5nkmn u/L 
;dfwfg ug{ nufpg'xf];\ / cfjZos k[i7kf]if0f lbg'xf];\ . 

 kf7\ok':tssf] k[=;+= 33 sf] lj|mofsnfk 6 u/fpg'xf];\ . b[li6ljxLg 
ljBfyL{x¿nfO{ JofVofTds ljlw ckgfpg'xf];\ . 

 ;fk]lIft 3gTj eg]sf] ;DaGwdf ;f]Rg] hf]8L agfpg] / cg'ejcfbfgk|bfg 
ug]{ tl/sf k|of]u ug'{xf];\ .  

 ljBfyL{x¿af6 k|fKt k|:t'ltsf] cfwf/df ;fk]lIft 3gTjsf] kl/efiff lbO{ ;"q 
atfOlbg'xf];\ . 

-u_ d"Nofª\sg  
 j:t'sf] 3gTj eg]sf] s] xf] < 3gTjsf] S.I PsfO / C.G.S. PsfO n]v . 
 ;fk]lIft 3gTt eg]sf] s] xf] < ;fk]lIft 3gTj s;/L lgsflnG5 < 
 5 m3 cfotg ePsf] a/kmsf] l9Ssfsf] lk08 slt x'G5 < 

(a/kmsf] 3gTj = 920 kg/m3) 
-3_ kl/of]hgf sfo{  
vfg] t]n jf rfprfpsf] Pp6f afs;nfO{ ;dtn ;txdf /fv]/ ljBfyL{{nfO{ cfotg 
kTtf nufpg / k|To]ssf] 3gTj lgsfNg lx;fa ug{ nufO{ sIffdf k|:t't ug{ 
nufpg'xf];\ . 
-ª_ k|fljlws zAbfjnL 
The density, or more precisely, the volumetric mass density, of a substance is 
its mass per unit volume. The symbol most often used for density is ρ (the lower 
case Greek letter rho), although the Latin letter D can also be used.  
lk08M Mass is a property of a physical body. It is the measure of an 
object's resistance to acceleration (a change in its state of motion) when a net 
force is applied. It also determines the strength of its 
mutual gravitational attraction to other bodies. The basic SI unit of mass is 
the kilogram (kg). 
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llbg 5 pqg] / 8'Ag] (Floating and sinking) lj|mof 

-s_ ljlzi6 p2]Zo  

 3gTjsf] cfwf/df j:t'sf] pqg] / 8'Ag] lj|mof JofVof ug{  
 kfgLdf pqg] / 8'Ag] j:t'x¿sf] pbfx/0f lbg  

-v_  l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1 pqg] / 8'Ag] j:t'sf] k|bz{g / JofVof 

 kf7\ok':tsdf ePsf] lj|mofsnfk 8 cg';f/ ;ª\slnt j:t'x¿nfO{ kfn}kfnf] 
las/df ePsf] kfgLdf /fv]/ s'g j:t' kfgLdf pqG5 / s'g 8'A5, 
ljBfyL{{x¿nfO{ k|bz{g ug'{xf];\ . 

 k|bz{g ug]{ ;DaGwdf POE tl/sf k|of]u ug'{xf];\ tfls ljBfyL{x¿df ;f]Rg], 
cg'dfg ug]{ / lgisif{{ lgsfNg] afgLsf] ljsf; xf];\ . 

 ljBfyL{{af6 k|fKt pTt/sf] ;fy lgisif{ jf glthfnfO{ tflnsf agfO{ eg{ 
nufpg'xf];\ . 

 pgLx¿af6 k|fKt lgisif{ ;xL jf unt s] 5 egL 5'6\ofOlbg'xf];\ . To;kl5 
cfjZos k[i7kf]if0f ub}{ lgisif{ atfOlbg'xf];\ . 

 lgisif{{ M pqg] / 8'Ag] lj|mof  j:t'sf] 3gTjdf e/ k5{ . kfgLdf 8'Ag] 
j:t'x¿sf] 3gTTj kfgLsf] eGbf a9L x'G5 . To:t} kfgLdf pqg] j:t'x¿sf] 
3gTj kfgLsf] eGbf sd x'G5 . 

lj|mofsnfk 2 kfgLdf 8'Ag] j:t' / 3gTjlarsf] ;DaGw k|bz{g 

 kf7\ok':tsdf ePsf] lj|mofsnfk 9 sf] k|of]u u/L ljBfyL{{{nfO{ k|bz{g ug'{xf];\ . 

        k|bz{g kZrft lgDg lgisif{ n]vL JofVof ul/lbg'xf];\ . 

 kfgLeGbf a9L 3gTj ePsf] j:t' kfgLdf 8'A5 t/ kfgLeGbf sd 3gTj ePsf] 
j:t' kfgLdf plqG5 . pqg] / 8'Ag] lj|mof j:t'sf] 3gTTjdf e/ k5{ . 

-u_ d"Nofª\sg  
 kfgLdf 8'Ag] / pqg] j:t'x¿sf] 3/3 cf]6f pbfx/0f eGf . 
 kfgLdf d6\6Lt]n ld;fpFbf s'g kbfy{ t}l/G5, lsg < 
 s:tf j:t'x¿ kfgLdf pqG5g\ < 
 z'¢ kfgLdf /fv]sf] cG8f kfgLdf 8'A5 t/ g'gkfgLsf] uf9f 3f]ndf /fv]sf] 

cG8f plqG5, lsg <  
 gbLdf kf}8L v]Ng'eGbf ;d'b|sf] kfgLdf kf}8L v]Ng ;lhnf] x'G5, lsg <   

-3_ kl/of]hgf sfo{  
g'gsf] dfqf a9fpFb} hfFbf s'v'/fsf] cG8f pqg] lj|mof k|of]u u/L lgisif{{ lgsfn . 
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--ª_ lzIfssf nflu yk k[i7kf]if0f M 8'Ag] / pqg] lj|mof kbfy{sf] 3gTjdf e/ k5{ . 

s]xL t/n kbfy{sf] 3gTj tn lbOPsf] 5 M 

Liquid Temperature 
(oC) 

Density 
(kg/m3) 

Acetic Acid 25 1049 
Alcohol, ethyl 

(ethanol) 25 785.1 
Alcohol,methyl 
(methanol) 25 786.5 

Alcohol,propyl 25 800 
Ammonia 

(aqua) 25 823.5 
Automobile 
oils 15 

880 - 
940 

Beer (varies) 10 1010 
Bromine 25 3120 

Carbolic acid 15 956 
Chloroform 20 1489 
Citric acid, 

50% aqueous 
solution 15 1220 

Coconut oil 15 924 
Crude oil, 
48o API 60oF 790 

Crude oil, 
Mexican 60oF 973 

Diesel fuel oil 
20 to 60 15 

820 - 
950 

Diethyl ether 20 714 
Ethane -89 570 
Ether 25 713.5 

Formaldehyde 45 812 
Formic acid 

10% 
concentration 20 1025 

Formic acid 
80% 

concentration 20 1221 

Fuel oil 60oF 890 
Gasoline, 
Vehicle 60oF 737 

Gas oils 60oF 890 

Glucose 60oF 
1350 - 
1440 

Liquid 
Temperature 

(oC) 
Density 
(kg/m3) 

Glycerine 25 1259 

Glycerol 25 1126 

Heating oil 20 920 
Kerosene 60oF 820.1 
Mercury   13590 
Methane -164 465 

Milk 15 
1020 - 
1050 

Nitric acid 0 1560 
Oil of resin 20 940 

Oil of 
turpentine 20 870 

Oil, lubricating 20 900 

Olive oil 20 
800 - 
920 

Oxygen 
(liquid) -183 1140 

Paraffin   800 
Petroleum 

Ether 20 640 
Petrol, natural 60oF 711 
Petrol,Vehicle 60oF 737 

Phenol 25 1072 

Pyrrole 25 966 

Sea water 25 1025 

Soya bean oil 15 
924 - 
928 

Sulfuric Acid 
95% 

concentration 20 1839 

Sulfurus acid -20 1490 
Sugar solution 
68 brix 15 1338 

Sunflower oil 20 920 

Water,heavy 11.6 1105 

Water - pure 4 1000 

Water - sea 77oF 1022 
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llbg 6  k|of]ufTds lj|mofsnfk 
-s_ ljlzi6 p2]Zo  

 t/n kbfy{n] ;a} lbzfdf nDa¿kn] ;dfg rfk lbG5 eGg] s'/f k|of]uåf/f 
l;¢ ug{  

 xfjfsf] rfk x'G5 eGg] s'/f k|of]uåf/f l;¢ ug{  

-v_ l;sfO ;xhLs/0f lj|mofsnfk   

lj|mofsnfk  1 k|of]ufTds lj|mofsnfk 

1= sIffsf] cfsf/ / ljBfyL{{ ;ª\Vofcg';f/ ljBfyL{{x¿sf] ;d"x lgdf{0f ug'{xf];\ . 

2= k|To]s ;d"xnfO{ kf7\ok':tssf] k]h g+ 35 sf] k|of]ufTds lj|mofsnfk 1, 2, 3 j|mdz 
M ug{ nufpg'xf];\ / lgisif{ tyf sf/0f n]Vg nufpg'xf];\ . 

k|of]ufTds lj|mofsnfk 1 sf] lgisif{  

t/n kbfy{n] rf/} lbzflt/ nDa ¿kn] ;dfg rfk lbG5 . 

k|of]ufTds lj|mofsnfk 2 sf] lgisif{  

vfnL l;;Lsf] d'vnfO{ aflN6gsf] kfgLdf la:tf/} 8'afpFbf l;;Laf6 xfjfsf] kmf]sfx¿ 
aflx/ lg:sG5 / l;;Ldf xfjfsf] rfk sd x'G5 . kmn:j¿k jfo'd08nLo rfksf] 
c;/n] l;;Ldf kfgL el/Fb} hfG5 . 

k|of]ufTds lj|mofsnfk 3 sf] lgisif{  

a]n'gnfO{ a9L km's]df a]n'gleq / aflx/sf] xfjfsf] rfkdf leGgtf cfpF5 / a]n'g 
k'm6\5 . 

3_ k|To]s ;d"xaf6 k|fKt lgisif{ tyf sf/0fx¿nfO{ yk :ki6 kfb}{ JofVof ulb{g'xf];\ . 

-u_ d"Nofª\sg  

 t/n kbfy{n] rf/}lt/ rfk lbG5 . of] egfOnfO{ k|of]uåf/f l;¢ u/ . 
 a]n'gdf w]/} xfjf eb}{ uPdf a]n'g k'm6\5, lsg < 
 snddf d;L el/g'sf] sf/0f s] xf] < 
 a9L prfOdf ofqf ubf{ gfs jf d'vaf6 /ut cfpg'sf] sf/0f s] xf] < 

-3_ yk cWoog ;fdu|L  

kf:snsf] lgod M 

……aGb eFf8fdf /flvPsf] t/n kbfy{df s'g} Ps 7fpFdf rfk lbOof] eg] Tolt g} rfk ;a} 
lbzflt/ nDa ¿kn] k|;f/0f x'G5 .ÚÚ 
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o;nfO{ kf:snsf] lgod elgG5 . b}lgs hLjgdf k|of]u x'g] xfO8«f]lns a|]s, xfO8«f]lns 
lnˆ6, xfO8«f]lns k|]; h:tf pks/0fx¿ kf:snsf] lgoddf cfwfl/t eP/ lgdf{0f 
ul/G5 . 
;fk]lIft 3gTj M lglZrt cfotg ePsf] s'g} kbfy{sf] lk08nfO{ 40C tfkj|md ePsf] 
Tolt g} cfotg ePsf] kfgLsf] lk08n] efu ubf{ lg:s]sf] kl/df0fnfO{ To; kbfy{sf] 
;fk]lIft 3gTj elgG5 . 

     j:t'sf] 3gTj 

    40c df kfgLsf] 3gTj 

;fk]lIfs 3gTjnfO{ ljlzi6 u'?Tj (Specific gravity) klg elgG5 . ;fk]lIfs 3gTjsf] 
PsfO x'Fb}g . 

;fwg 3gTj ljlzi6 u'?Tj 
(relative density) S.I (kg/m3)      C.G.S (g/cm3) 

Aluminium (Al) 2700 2.7 2.7 
Ice 920 0.92 0.92 
Steel 7800 7.8 7.8 
Ethyl alcohol 789 0.789 0.789 
Mercury 13546 13.546 13.546 
Water 1000 1 1 

 pWj{rfk M s'g} j:t'nfO{ k"0f{ ¿kdf jf c+flzs ¿kdf t/n kbfy{df 8'afpFbf 
t/nn] dflylt/ ws]Ng] kl/df0ffTds annfO{ pSt t/n kbfy{sf] pWj{rfk elgG5 
. 

 cfls{ldl8hsf] l;4fGt M s'g} j:t'nfO{ k"0f{ jf cf+lzs ¿kn] t/n kbfy{df 
8'afpFbf ;f] j:t'df nfUg] pWj{rfk lj:yflkt t/n kbfy{sf] tf}n;Fu a/fa/ x'G5 . 

 Knjgtfsf] lgod M t/n kbfy{df pqg] j:t'n] cfˆgf] tf}n a/fa/sf] t/n 
kbfy{nfO{ lj:yflkt ub{5 . 

 cfˆgf] tf}n a/fa/sf] t/n kbfy{ lj:yflkt ug]{ j:t'x¿ t/ndf pqG5g\ eg] 
cfˆgf] tf}n a/fa/sf] t/n lj:yflkt gug]{ j:t'x¿ t/ndf 8'A5g\ . 

;;Gbe{ ;fdu|L M www.pressure.com  

;fk]lIfs 3gTj Ö 
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PPsfO 5   zlSt, sfo{ / ;fdYo{ (Energy, Work and Power)   

cg'dflgt 3G6L M 4 (3 ;}4flGts ± 1 k|of]ufTds_ 
1= l;sfO pknlAw 

 zlSt, sfo{ / ;fdYo{larsf] ;DaGw / leGgtf atfpg  
 zlStsf] ;fdfGo ¿kfGt/0fsf] JofVof u/L k|bz{g ug{ 
 zlSt, sfo{ / ;fdYo{ gfKg] ;"q n]vL ;/n ul0ftLo ;d:of ;dfwfg ug{  

2. ljifoj:t' ljefhg / l;sfO ;fdu|L 
lbg ljifoj:t' l;sfO ;fdu|L 
1 zlSt / zlStsf

lsl;dx¿ -l:ylt zlSt /
ult zlSt_ 

d6\ofª\u|f, u'n]nL, lj|ms]6 an, 6]lg; an, k\mNof; 
sf8{, rf6{ k]k/ cflb 

2 zlStsf] ¿kfGt/0f sfo{ 
/ sfo{sf k|sf/x¿ 

b}lgs k|of]usf lzIf0f ;fdu|Lx¿,  zlSt 
¿kfGt/0fsf pbfx/0fx¿ n]lvPsf] rf6{, d6\ofª\u|f, 
/a/  

3 ;fdYo{, zlSt, sfo{ / 
;fdYo{larsf] 
cGt/;DaGw tyf leGgtf 

Df]6fsf8{, sfo{, zlSt / ;fdYo{sf] cGt/;DaGw 
emlNsg] rf6{ 

4 k|of]ufTds lj|mofsnfk sdfgL t/fh', sf7sf] 6'j|mf, ;fgf] 9'ª\uf, tf}n 
d]l;g, :6k jfr, l;7L 

3= ljlzi6 p2]Zo, l;sfO ;xhLs/0f lj|mofsnfk  / d"Nofª\sg 
lbg 1: zlSt / zlStsf lsl;dx¿ (Types of energy): oflGqs zlSt 
(mechanical energy) 
-s_ ljlzi6 p2]Zo 

 zlStsf] kl/efiff / PsfO eGg  
 oflGqs zlStsf lsl;dx¿sf] kl/ro lbg  
 ;"q k|of]u u/L ;/n ul0ftLo ;d:ofdf l:ylt zlSt / ult zlSt lgsfNg  

-v_ l;sfO ;xhLs/0f lj|mofsnfk   
lj|mofsnfk  1 lj|mofsnfk 

 b}lgs hLjgdf pkof]u eO/x]sf ljleGg k|sf/sf zlSt / ltgLx¿af6 eO/x]sf 
sfo{x¿ ;DaGwL cg'ejx¿ ljBfyL{{x¿nfO{ atfpg nufpg'xf];\ . 

  cg'ejx¿ k|:t't ug]{ j|mddf zlStsf] kl/efiff / o;sf] PsfO atfpg 
nufpg'xf];\ . 

 zlStsf ljleGg ¿kx¿ ;DaGwdf TPS (Think-Pair-Share) tl/sf k|of]u u/L 
lgisif{{ lbg'xf];\ . 

lj|mofsnfk 2  l:ylt zlSsf] kl/ro 
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 ljBfyL{{{x¿nfO{ lj|mofsnfk 1 k|bz{g ug{'xf];\ . o;df d6\ofª\u|f / u'n]nLsf] 
;6\6fdf sfuhsf] 6'j|mf / /a/ klg k|of]u ug{ ;Sg'x'G5  . 

 o; lj|mofsnfkkZrft\ l:ylt zlStsf] kl/ro tyf pbfx/0f lbFb} of] zlSt 
kTtf nufpg] ;"q Potential Energy (P.E. ) = mgh sf] zflAbs cy{ k|i6 
kfl/lbg'xf];\ . pbfx/0f 1 jf ;f] h:t} ;d:of xn ug{ l;sfpg'xf];\ .  

llj|mofsnfk 3  l:ylt zlStsf] klxrfg 

 d6\ofª\u|f;lxtsf] Pp6f u'n]nLnfO{ tfGg'xf];\ / sf]xL gePsf] v'Nnf 7fpFlt/ 
;f]e\mofP/ 5f]8\g'xf];\ .   

 d6\ofª\u|f lsg k/;Dd hfG5 < lsg o:tf] eof] < ljBfyL{{{x¿nfO{ ;f]Wg'xf];\ / 
pgLx¿n] lbPsf pTt/x¿nfO{ ;d]6]/ lgDg lgisif{ atfOlbg'xf];\ .  

oxfF df+;k]zLdf /x]sf] zlSt /a/df ;l~rt x'G5 . o;/L tGsfPsf] /a/df hDdf ePsf] 
zlSt g} l:ylt zlSt xf] . t;y{ s'g} j:t'df To;sf] :yfg jf l:ylt kl/jt{gsf 
sf/0fn] ;l~rt /xg] zlStnfO{ l:ylt zlSt elgG5 . j:t'sf] :yfg jf l:ylt kl/jt{g 
gePsf] cj:yfdf l:ylt zlSt z"Go x'G5 eg] l:ylt kl/jt{g x'Fbf of] zlSt a9\5 . 
h:t} M gtlGsPsf] /a/ jf u'n]nLdf l:ylt zlSt z"Go x'G5 eg] /a/ tlGsPsf] 
cj:yfdf o;sf] dfg a9\5 . lsgls /a/ tGsfpFbf xftsf] df+;k]zLsf] zlSt 
¿kfGt/0f eO{ ;l~rt x'G5 .  

o; j|mddf l:ylt zlSt l:y/ cj:yfn] ubf{ / ult zlSt rfnn] ubf{ ;l~rt x'G5 
eGg] s'/f atfOlbg'xf];\ . 

lj|mofsnfk 4  ult zlStsf] kl/ro 
 Kff7\ok':tssf] lj|mofsnfk 2 k|bz{g ug'{xf];\ / lgisif{ atfpg nufpg'xf];\ . 
 lj|mofsnfk 2 sf] cfwf/df ult zlSt lgsfNg] ;"q, PsfO k|:t't ug{ 

nufpg'xf];\ / cfjZos k[i7kf]if0f lbg'xf];\ . 
 pbfx/0f 2 h:t} ;d:ofsf] ljsf; u/L ;d"xut ¿kdf ult zlSt ;DaGwL 

ul0ftLo ;d:ofsf] ;dfwfg ug{ nufpg'xf];\ / ;d"xut ?kdf cfjZos 
;xhLs/0f ug'{xf];\ . 

 dfly plNnlvt lj|mofsnfkx¿sf] cfwf/df l:ylt zlSt / ult zlStlarsf] 
;DaGwnfO{ kl/efiff, ;"q, PsfO, pbfx/0fx¿sf] cfwf/df leGgtfsf] rf6{ tof/ 
ug{ nufpg'xf];\ / o; sfo{df cfjZos ;xhLs/0f ug'{xf];\ . 

-u_ d"Nofª\sg 
 l:ylt zlSt / ult zlStlar b'O{ cf]6f leGgtf n]v . 
 lgDglnlvt j:t'x¿df s'g s'g zlSt x'G5 < 
 -c_ aFfwdf hDdf ul/Psf] kfgL -cf_ aGb'saf6 5f]l8Psf] ufnL 
-O_ alu/x]sf] kfgL   -O{_ k'm6an xfGg prflnPsf] uf]8f  
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 Pp6f lrKn]6L v]Ng] e¥ofªsf] prfO 3 m 5 . 40 kg lk08 ePsf] Pp6f 
ljBfyL{{{ To;sf] 6'Kkf]df k'Uof] eg] slt zlSt ;l~rt x'G5 <(g = 9.8m/s2 ) 

 Pp6f 0.5 kg sf] 9'ª\ufnfO{ 5m/s sf] ultn] ˆoFfSbf To;sf] ult zlSt slt 
xf]nf < 

llbg 2 zlStsf] ¿kfGt/0f, sfo{ / sfo{sf k|sf/x¿ 
-s_ ljlzi6 p2]Zo  

 zlSt ;+/If0fsf] l;¢fGt atfpg  
 zlSt ¿kfGt/0fsf] kl/ro lbO{ pbfx/0fx¿ k|bz{g ug{  
 sfo{nfO{ kl/eflift u/L sfo{sf k|sf/x¿ atfpg  
 ul0ftLo ;"q k|of]u u/L sfo{sf] lx;fa ug{  

-v_ l;sfO ;xhLs/0f lj|mofsnfk   
lj|mofsnfk 1 zlSt ¿kfGt/0f 

 ljBfyL{{{x¿nfO{ b}lgs hLjgdf ef]u]sf cfwf/df zlStsf] ¿kfGt/0fsf cg'ejx¿ 
atfpg nufpg'xf];\ . 5nkmn ub}{ cfjZos ;xhLs/0f ug'{xf];\ . 

 zlSt ¿kfGt/0fsf pbfx/0fx¿ n]lvPsf] lgDgg';f/sf] rf6{ k|bz{g ub}{ zlSt 
¿kfGt/0faf/] JofVof ug{ nufpg'xf];\ . 

zlQm ¿kfGt/0fsf pbfx/0fx¿ 

1= ;f}o{ zlSt   ;f]nf/ Kofg]n    ljB'tzlSt  

2= ljB't\ zlSt    lrd         tfk / k|sfz zlSt 

3= /f;folgs zlSt   Aof6«L        ljB't\ zlSt   

4= oflGqs zlSt  8fOgfdf]÷h]g]/]6/ ljB't\ zlSt,  

5= /f;folgs zlSt  :j/oGq    Wjlg zlSt, 

6= ljB'tzlSt  On]lS6«s df]6/   oflGqs zlSt 

 dfly plNnlvt zlSt ¿kfGt/0fsf pbfx/0fx¿sf] cfwf/df zlSt ;+/If0fsf] 
l;4fGt (Law of conservation of energy) ;DjGwdf 5nkmn u/L lgDg lgisif{ 
atfOlbg'xf];\ .  
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 zlStsf] g t ljgfz x'G5, g t o;sf] lgdf{0f g} ug{ ;lsG5 . a? Ps 
¿ksf] zlStnfO{ csf]{ ¿ksf] zlStdf ¿kfGt/0f ug{ ;lsG5 . o;} tYonfO{ 
zlSt ;+/If0fsf] l;4fGt (Law of conservation of energy) elgG5 . 

llj|mofsnfk  2  sfo{sf] kl/ro / ;"q 

 ljBfyL{{{x¿nfO{ lgDgfg';f/ k|Zg ub}{ sfo{af/] 5nkmn u/fpg'xf];\ . 
 -c_ Pp6f rf}sLbf/n] 8 306f pleP/ 8\o'6L ubf{ slt sfo{ x'G5 < 

 -cf_  Pp6f el/ofn] 50 kg ef/L af]s]/ 50 ld=6f9f k'¥ofpFbf sfo{ x'G5 ls xF'b}g < 

 ljBfyL{{x¿NffO{ ;fdfGo af]nLrfnLsf] efiff / lj1fgsf] efiffdf sfdsf] km/s 
cy{ x'G5 eGg] s'/f pbfx/0f;lxt :ki6 kfg'{xf];\ . 

 lj1fgsf] efiffdf sfd ug{sf] nflu an k|of]u u/]/ s'g} klg j:t'nfO{ lglZrt 
b'/L kf/ u/fpg'k5{ eGg] s'/f lgDg pbfx/0f;lxt :ki6 kfg'{xf];\ . 
pbfx/0f M lbge/ sfof{nosf] u]6df a:g] rf}sLbf/n] s'g} b'/L kf/ gu/]sf] x'Fbf 
p;n] sfd u/]sf] elgb}g eg] ef/L af]Sg] el/ofn] cfk\mgf] lkl7pFdf 7'nf] ef/L 
af]sL Ps 7fpFaf6 csf]{ 7fpFdf k'¥ofpFbf p;n] b'/L kf/ u/]sfn] sfd x'G5 
eGg] s'/f a'emfpF5 . 

 ul0ftLo ¿kdf sfo{ = an x b'/L  

   (W) = F x d sf] cjwf/0ff lbg'xf];\ . 

ha F = 0 x'G5 ta w = o x d = 0 x'G5 . To;}n] an gnufO{ s'g} sfd x'Fb}g / ha d = 
0 x'G5 ta w = fx o = 0 x'G5 . To;}n] b'/L kf/ gu/L s'g} klg sfo{ x'Fb}g eGg] s'/f 
:ki6 kfg'{xf];\ . 
sfo{sf] PsfO{ h'n xf] eGg] s'/f lgDg tl/sfn] b]vfpg'xf];\ . 

sfo{ ( W) = Fx d 
  = m x a x d  [  F = ma, Go'6gsf] bf];|f] lgod cg';f/ ] 

oxfF lk08 (m) nfO{ kg, k|j]u (a) nfO{ m/s2 / b'/LnfO{ (m) PsfOdf gflkg] x'Fbf sfo{sf] 
PsfO kgm2s-2 x'G5 . o;nfO{ h'n elgG5 eGg] s'/f :ki6 kfg]{ / ha F = 1N / d = 1m 
x'G5 ta sfo{ klg 1 h'n x'G5 eGg] s'/f JoSt ug'{xf];\ . 

 sfo{sf k|sf/x¿ ;DaGwdf b"|t n]vg ljlwsf] k|of]u u/L ljBfyL{sf cg'ejx¿ 
k|:t't ug{ nufpg'xf];\ / b'O{ k|sf/sf sfo{x¿sf] k|bz{g ug'{xf];\ . 

 
lj|mofsnfk 3  3if{0f an lj¿4sf] sfo{  / u'?TTTjan lj¿4sf] sfo{ 

 ;fgf 9'ª\ufsf 6'j|mfx¿, d]hl/ª 6]k, sdfgL t/fh' / wfufsf] 6'j|mf lng'xf];\ . 
Pp6f ;fgf] 9'ª\ufnfO{ wfuf]n] alnof];Fu sdfgL t/fh'df afFWg'xf];\ / d]hl/ª 
6]kn] b'/Lgfk]/ lrx\g nufpg'xf];\ . ca 9'ª\ufnfO{ hldgdf l3;fg'{xf];\ / rfn 
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cj:yfdf /xFbf sdfgL t/fh'df b]lvPsf] annfO{ gfKg'xf];\ / tnsf] cjnf]sg 
tflnsf eg{ nufpg'xf];\ .  

jj|m=;=  llk08 (m)  aan (F) = mg  bb'/L (d)  ssfo{ = F x d  

1         

2         

3         

4         

 t;y{ oxfF 3if{0f an lj?4sf] sfo{ x'G5 . lj|mofsnfk 4 ljBfyL{x¿sf] 
;d"xdf ug{ nufpg'xf];\ . pSt lj|mofsnfkaf6 ;d"xut ¿kdf u'?Tjan 
lj?4sf] sfo{ kTtf nufpg ;xhLs/0f ug'{xf];\ . 

--u_ d"Nofª\sg  
 zlSt ¿kfGt/0f eg]sf] s] xf] < 2 cf]6f pbfx/0f;lxt n]v . 
 lgDgfg';f/ zlSt ¿kfGt/0f ug]{ pks/0f gfd n]Vf . 

   i. k|sfzaf6 ljB't\ ii. ljB't\af6 tfk / k|sfz   
   iii. ljB't\af6 oflGqs iv. /f;folgs zlStaf6 Wjlg zlSt 
 zlSt ;+/If0fsf] l;4fGt eGgfn] s] a'lemG5 < 
 Pp6f el/ofn] 500N tf}n ePsf] ef/L af]s]/ 100m. 6f9f k'¥ofpFbf slt sfo{ 

ub{5 < lx;fa u/ . of] s'g k|sf/sf] sfo{ xf] < 
 ljB't\ u[xdf zlStsf] ¿kfGt/0f s;/L ePsf] x'G5 < 
 ;fOsnsf] 3G6L ahfpFbf s;/L zlStsf] ¿kfGt/0f x'G5 < 
 Ps k|sf/sf] zlSt csf]{ k|sf/sf] zlStdf ¿kfGt/0f x'G5 . o; tYonfO{ 

pbfx/0f;lxt :ki6 kf/ . 

-3_ kl/of]hgf sfo{  

zlSt ¿kfGt/0fsf 10 cf]6f pbfx/0f n]lvPsf] rf6{ tof/ kfg{ nufO{ k|:t't ug{ 
nufpg'xf];\ . 

-ª_ k|fljlws zAbfjnL 

u'?Tj anM s'g} lk08n] j:t'nfO{  s]Gb|lt/ cfsif{0f ug]{ an 

3if{0f an M b'O{ cf]6f ;txx¿ jf j:t'x¿ ;Dks{df x'Fbf Pscfk;sf] rfnnfO{ /f]Sg] jf 
/f]Sg vf]Hg] an  
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llbg 3  ;fdYo{ (Power) kl/ro, zlSt, sfo{ / ;fdYo{larsf] cGt/;DaGw tyf leGgtf 

-s_ ljlzi6 p2]Zo 

 ;fdYo{sf] kl/efiff / PsfOx¿ atfpg  
 zlSt, sfo{ / ;fdYo{larsf] cGt/;DaGw tyf leGgtfx¿ atfpg  
 ;"q k|of]u u/L j:t', dflg; jf oGqsf] ;fdYo{ lx;fa ug{  

-v_ l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1 ljBfyL{{x¿sf] ;fdYo{ kTtf nufpg] lj|mofsnfk 

 ;fdYo{ dfkg ug{   ;"q k|of]u ug{ ;lsG5 eGg] 

l;4fGtdf cfwfl/t tnsf] lj|mofsnfk u/fpg'xf];\ . 

 ljBfyL{x¿nfO{ v]n d}bfgdf n}hfg'xf];\ / d]hl/ª 6]ksf] ;xfotfn]  ld6/sf] 
b'/L gfk]/ lrx\g nufpg'xf];\ . 

  t/fh'sf] ;xfotfn] ;a} ;xefuL ljBfyL{{x¿sf] tf}n lng'xf];\ / l6kf]6 ug'{xf];\ . 
Ps Ps u/L ;a}nfO{ pSt  b'/L kf/ ug{ nufpg'xf];\ / ;f] b'/LnfO{ kf/ 
ug{ nfu]sf] ;do :6k jfrsf] ;xfotfn] gf]6 ug'{xf];\ . lgDg cjnf]sg 
tflnsfsf] ;xfotfn] x/]s ljBfyL{x¿sf] ;fdYo{ kTtf nufpg nufpg'xf];\ .  

j|m=;+= ljBfyL{{sf] 
gfd 

lk08 
(m) 

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

b'/L 
(d) 

;do 
(t) 

;fdYo{ = 

 

1       

2       

3       

 ljBfyL{{x¿n] ;fdYo{sf af/]df hfgsf/L xfl;n u/] gu/]sf] ;DaGwdf tnsf 
k|Zgx¿ ;f]Wg'xf];\ /  1 watt sf] kl/efiff lbg nufpg'xf];\ . 

 dflysf] lj|mofsnfksf cfwf/df ;fdYo{nfO{ s;/L kl/eflift ug{ ;lsG5 < 

 ;fdYo{ lgsfNg] ;"q s] /x]5 < 

 ;fdYo{nfO{ s'g PsfOdf gflkFbf] /x]5 < 

 Ps jf6 ;fdYo{ eg]sf] s] xf]nf <  

 ;fdYo{ / zlSt tyf sfo{lar s] ;DaGw /x]5 < 
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 ljBfyL{x¿n] k|:t't u/]sf cg'ejx¿sf] cfwf/df cfjZos k[i7kf]if0f lbg'xf];\ 
/ lgisif{{ lbg'xf];\ . 

llgisif{{  

1 ;]s]G8df 1 h'n sfo{ u5{ eg] To;sf] ;fdYo{nfO{ 1 watt  elgG5 . 

a9L ;fdYo{ ePsf oGqx¿sf] ;fdYo{nfO{ lsnf]jf6 (Kw) cyjf d]ufjf6 (Mw) df  
gflkG5 . OlGhgx¿sf] ;fdYo{nfO{ cZjzlSt cyjf x;{ kfj/ (horse power) df klg 
gfKg] ul/g] s'/f k|i6 kfg]{ / lgDg ;DaGw z}Ifl0fs kf6L cyjf rf6{ k]k/df k|bz{g 
ug'{xf];\ . 

1000 jf6 (w) = 1 lsnf]jf6 (Kw) 

1000 lsnf]jf6 (Kw) = 1 d]ufjf6 (Mw) 

746 jf6-;lhnf]sf] nflu 750 jf6 n]Vg] rng /x]sf]_ (w) = 1 cZjzlSt (hp) 

 ;fdYo{ lgsfNg] ljleGg km/s km/s sl7gfO :t/sf ul0ftLo ;d:ofx¿sf] 
ljsf; u/]/ ;d"xut ¿kdf ;d:ofsf] ;dfwfg u/L k|:t't ug{ nufpg'xf];\ . 
o; sfo{df cfjZos ;xhLs/0f ug'{xf];\ . 

 Dffly plNnlvt lj|mofsnfk tyf ul0ftLo ;d:of ;dfwfgsf] cfwf/df sfo{, 
zlSt / ;fdYo{larsf] ;DaGwnfO{ rf6{df ;d"xut ¿kdf tof/ kfg{ nufO{ 
k|:t't ug{ nufpg'xf];\ . 

 ljBfyL{x¿n] ;d"xut ¿kdf k|:t't u/]sf cg'ejx¿nfO{ ;d]6L lgisif{{ lbg'xf];\ 
. 

-u_ d"Nofª\sg  

 ;fdYo{ eg]sf] s] xf] < OlGhgsf] ;fdYo{ s'g PsfOdf gflkG5 < 
 Pp6f On]lS6«sn aNadf 60 watt n]lvPsf] /x]5 . o;sf] cy{ s] xf] < 
 Pp6f j|m]gn] 100 ;]s]G8 ;dodf 7500 N tf}nnfO{ 20 ld=dfly p7fpF5 eg] 

j|m]gsf] ;fdYo{ slt xf]nf < 
 zlSt, sfo{ / ;fdYo{larsf] cGt/;DaGwnfO{ s;/L k|i6 kfg{ ;lsG5 < 
 zlSt, sfo{ / ;fdYo{larsf] leGgtfnfO{ tflnsfdf k|:t't u/ . 
 Pp6f kfgL tfGg] df]6/df 1.5 Kw n]Vg'sf] cy{ s] xf] < 

-3_ kl/of]hgf sfo{  
ljBfyL{{x¿nfO{ pgLx¿sf] 3/df k|of]u x'g] ljleGg lsl;dsf ljB'tLo ;fdu|Lx¿sf] gfd 
/ ;fdYo{ pNn]v u/L Pp6f tflnsf tof/ kfg{ nufpg'xf];\ .  
-ª_ k|fljlws zAbfjnL  

;fdYo{ M zlSt ¿kfGt/0f b/ 

jf6 M ;fdYo{sf] P;cfO{ PsfO, h'n k|lt ;]s]G8 
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llbg 4 k|of]ufTds lj|mofsnfk  

-s_ ljlzi6 p2]Zo  

 3if{0fan lj¿4sf] sfo{ k|of]uåf/f lx;fa ug{  

 u'?Tjan lj¿4sf] sfo{ k|of]uåf/f lx;fa ug{  

 k|of]uåf/f JolStsf] ;fdYo{ lgsfNg  

-v_ l;sfO ;xhLs/0f lj|mofsnfk  

 kf7\ok':tssf] lj|mofsnfk 3 / lj|mofsnfk 4 ljBfyL{{x¿sf] ;xeflutfdf 
u/fpg'xf];\ / k|of]usf] cfwf/df j|mdzM 3if{0f lj¿4sf] sfo{ / u'?Tjan 
lj¿4sf] sfo{ lx;fa ug{ nufpg'xf];\ . 

 kf7\ok':tssf] k]h g+= 46 df /x]sf] k|of]ufTds sfo{ ljBfyL{{x¿nfO{ kfn}kfnf] 
ug{ nufpg'xf];\ / k|To]snfO{ cfˆgf] cfˆgf] ;fdYo{ lgsfNg nufpg'xf];\ . 
To;kl5 ;fyLx¿lardf cfcfkm\gf] ;fdYo{ t'ngf ug{ nufpg'xf];\ . 

-u_ d"Nofª\sg 

 sIffdf ;a}eGbf a9L ;fdYo{ s'g ljBfyL{{{sf] /x]5 < 

 lj|mofsnfk 3 / 4 df slt slt sfo{ ePsf] kfOof] < 

-3_ kl/of]hgf sfo{  

3/sf] e¥ofª r9\bf e¥ofª r9\g nfu]sf] ;do 38Laf6 l6kf]6 ug{ eGg'xf];\ . e¥ofªsf] 
7f8f] prfO klg ld6/ :s]n k|of]u u/L gfKg nufpg'xf];\ . glhs}sf] :jf:Yo rf}sL jf 
:jf:Yo ;+:yf uPsf] a]nfdf cfk\mgf] z/L/sf] lk08 klg gfk]/ cfpg eGg'xf];\ . pk/f]St 
gfkx¿sf] cfwf/df e¥ofª r9\bf cfk"mn] u/sf] sfo{ / ;fdYo{ kTtf nufpg nufO{ 
sIffsf]7fdf k|:t't ug{ nufpg'xf];\ . 

;Gbe{ ;fdu|L  

1. www.physicsclassroom.com/class/energy 

2. www.physicsclassroom.com/mmedia/energy 

3. www.edinformatics.com/math-science/work_energy_power.htm 

4. www.khanacademy.org>science,physics 
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PPsfO 6    tfk (Heat)  

cg'dflgt 3G6L 5 -;}4flGts 4+ k|of]ufTds 1_ 

1. ll;sfO pknlAw  

 Tffk / tfkj|mdsf] kl/ro lbO{ ;DaGw b]vfpg  
 Tffkj|mdsf PsfOx¿ -;]lN;o;, km/]gxfO6_ lgwf{/0f ug]{ ljlw atfpg / tL 

PsfOx¿larsf] cGt/ b]vfO{ ¿kfGt/0f ug{  
 ;fwf/0f / lSnlgsn tfkj|md dfks oGq (thermometer) sf] agf]6 / sfo{ 

k|0ffnL JofVof ug{  
2. ljifoj:t' ljefhg / l;sfO ;fdu|L 

lbg ljifoj:t' l;sfO ;fdu|L 
1 
 

Tffk / tfkj|mdsf] kl/ro, ;DaGw 
tyf leGgtf 

lunf;, lr;f]kfgL, tftf]kfgL, ydf]{ld6/ 

2 
 

Tfkj|mddfks oGqsf] agfj6 / To;df 
/flvg] t/n kbfy{x¿ 

ydf{]ld6/ -2 cf]6f M kf/f] / cNsf]xn 
k|of]u ul/Psf]_ 

3 Tffkj|md dfkgoGqdf :s]n lgwf{/0f   
 -k|of]ufTds sfo{_ 

/fp08 a6d ˆnf:s /a/ ss{ 
ydf]{ld6/, L cfsf/df sfFrsf] gnL, 
l:k|6 NofDk, ;f]nL, a/km, :6\ofG8, 
ljs/ 

4 tfkj|mdsf PsfOx¿sf] ¿kfGt/0f Tffkj|mdsf] PsfO ¿kfGt/0fsf] rf6{ 
5 tfkj|mddfks oGqsf lsl;dx¿ lSnlgsn ydf]{ld6/, ;fwf/0f ydf]{ld6/ 
 
3. ljlzi6 p2]Zo, l;sfO ;xhLs/0f lj|mofsnfk / d"Nofª\sg 

lbg  1 tfk / tfkj|mdsf] kl/ro, leGgtf / ;DaGw  

-s_ ljlzi6 p2]Zo   

  Tffksf] k|jfxsf] cjwf/0ff k|i6\ofpg  

  Tffk / tfkj|mdsf] kl/ro lbg  

  Tffk / tfkj|mdlarsf] ;DaGw tyf leGgtf atfpg  

-v_ l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1 M tfksf] k|jfx 
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 ljBfyL{{x¿nfO{ b}lgs hLjgdf ePsf tftf] / lr;f] ;DaGwL cg'ejx¿ ;'gfpg 
nufO{ 5nkmn u/fpg'xf];\ / lzIfsn] cfˆgf] cg'ej klg atfpg'xf];\ . 

 xfdLn] a/km 5f]Pdf lr;f] / ttfPsf] kfgL 5f]Pdf tftf] cg'ej ub{5fF}+ . lr;f] 
jf tftf] cg'ej ugf{sf] sf/0f s] xf]nf < egL 5nkmn u/fpg'xf];\ / 
ljBfyL{{{x¿nfO{ o:tf] cg'ej x'gfsf sf/0f ;f]Wg'xf];\ . 

 pgLx¿af6 pTt/ k|ft ePkl5 tfkzlStsf] k|jfxaf/] JofVof ub}{ yk :ki6 
kfl/lbg'xf];\ . 

:ki6tf M lr;f] jf tftf] cg'ej x'g'sf] d'Vo sf/0f eg]s} tfk zlSt Pp6f j:t'af6 
csf]{ j:t'df ;g'{ xf] . tfksf] k|jfx hlxn] klg pRr tfkj|mdaf6 lgDg tfkj|mdlt/ 
x'G5 . 

llj|mofsnfk 2 tfk / tfkj|mdsf] kl/ro, ;DaGw / leGgtf 
 kf7\ok':tssf] lj|mofsnfk 1 sIffdf k|bz{g u/L 5nkmn u/fpg'xf];\ / k|fKt 

lgisif{nfO{ JofVof ug'{xf];\ . 
 o;sf nflu b'O{ cf]6f lunf;dWo] Pp6fdf tftf] / csf]{df lr;f]kfgL /fVg / 

b'j}sf] tfkj|md gf]6 ug{ nufpg'xf];\ . 
 To;kl5 7'nf] efF8fdf b'j} lunf;sf] kfgL ld;fpg nufO{ tfkj|md gfKg 

eGg'xf];\  
ld>0fsf] tfkj|md lr;f]kfgLsf] eGbf a9L / tftf]kfgLsf] eGbf sd x'G5 . o; 
lj|mofsnfkjf6 lgDg lgisif{ atfpg'xf];\ .  
lgisif{ M tftf]kfgLn] tfk u'dfpF5 / lr;f]kfgLn] tfk lnG5 . tfk hlxn] klg 
tfkj|md a9L ePsf] j:t'af6 tfkj|md sd ePsf] j:t'lt/ ;b{5 . 

 Tfnsf k|Zgx¿df lh1f;f pTkGg u/fO{{ k|To]s k|Zgsf] pTt/ ;f]r]/ cf cfkm\gf] 
skLdf n]Vg nufpg'xf];\ . 

 Jf:t'nfO{ ttfpFbf tftf]kgf a9\5  jf 36\5 < lsg < 
 Jf:t'nfO{ lr:ofpFbf tfkj|md 36\5, lsg < 
 Tffk / tfkj|mddWo] s'g sf/0f / s'g rflxF c;/ xf] < 
 Tffkj|md eg]sf] s] xf] < 
 Tffk eg]sf] s] xf] < 
 Tffk s'g s'g s'/fx¿df e/ k5{g\ < 
 Tffkj|md s'g s'g s'/fx¿df e/ k5{ < 
 Tffk / tfkj|mdnfO{ s'g PsfOdf gflkG5 < 

 cGtdf ljBfyL{x¿n] n]v]sf pTt/x¿ k|:t't ug{ nufpg'xf];\ / tnsf] 
tflnsf rf6{ b]vfO{ pTt/x¿sf] t'ngf ug{ nufpg'xf];\ .  
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ttfk / tfkj|mdlarsf] leGgtf 

 
-u_ d"Nofª\sg 
lgDg k|Zgx¿ ;f]w]/ d"Nofª\sg ug'{xf];\ M 

 tfk s;/L k|jfx x'G5 < 
 tfk / tfkj|mdsf] kl/efiff lbg'xf];\ . 
 tfk / tfkj|mdlarsf] ;DaGw n]Vg'xf];\ . 
 tfk / tfkj|mddf km/s 5'6\ofpg'xf];\ . 
 tfk / tfkj|md s]df e/ k5g\{ < 

-3_ kl/of]hgf sfo{   
Pp6f Knfl:6ssf] laF8 ePsf] rSs' lng nufpg'xf];\ . To;sf] wft'sf] efudf kg]{ u/L 
rf/ 7fpFdf d}gsf] yf]kf r'xfpg eGg'xf];\ . k|To]s :yfgdf Ps Ps lkg uf8\g 
nufpg'xf];\ . rSs'sf] 6'Kkf]nfO{ aln/x]sf] d}gaTtLsf] ;xfotfn] ttfpg eGg'xf];\ . ca 
s] x'G5 < x]g{ nufpg'xf];\ . 

lkgx¿df klxn] rSs'sf] 6'Kkf]lt/df /x]sf / To;kl5 j|mdzM 5]plt/ /x]sf lkgx¿ 
9Nb} hfG5g\ . o;af6 s] l;Sg ;lsG5 < ljBfyL{{{nfO{ lgisif{ n]Vg nufpg'xf];\ . 

-ª_ k|fljlws zAbfjnL  

Thermal Equillibrium = tftf] / lr;f] ldl;O{ ;s]kl5sf] ;Gt'lnt cj:yf 

ydf]{ld6/ M tfkj|md gfKg] pks/0f  

¿kfGt/0fM Pp6f OsfOaf6 csf]{df abNg] sfd 

-r_ lzIfssf nflu yk ljifoj:t' 

ha s'g} 7f]; j:t'nfO{ ttfOG5, To;sf c0f'x¿sf] sDkg a9\g hfG5 / ltgLx¿larsf] 
b'/L a9\g hfG5 . kmn:j¿k Intermolecular force 36\g hfG5 . clg To;leq 
c0f'x¿sf] rnfodfg x'G5g\ / 7f]; j:t' t/ndf kl/0ft x'G5 . 

Basis for comparision Heat Temperature 
Meaning Heat is the amount of energy in a 

body. 
Temperature is the measure 
of the intensity of heat 

Measures Total kinetic and potential energy 
contained by molecules in an 
object 

Everage kinetic energy of a 
molecules in a substance. 

Property Flows from hotter object to cooler 
object. 

Rises when heated and falls 
when cooled. 

Unit of measurement Joules Kelvin 
Device Calorimeter Thermometer 
Labelled as Q T 
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ha s'g} t/n j:t'nfO{ ttfOG5, To;sf c0f'x¿sf] sDkg cem a9\g hfG5 / ltgLx¿ 
larsf] Force olt 36\5 ls c0f'x¿ To; j:t' aflx/ efUg yfN5g\ . kmn:j¿k t/n 
kbfy{ UofF;df kl/0ft x'G5 . 

olb UofF; / t/nnfO{ lr:ofpFb} hfg] xf] eg] dflysf] l7s pN6f] k|lj|mof ;'? x'G5 . 
UofF; kbfy{ t/ndf kl/0ft x'G5 eg] t/n kbfy{ 7f];df kl/0ft x'G5 . 

  

lbg M 2 tfkj|mddfks oGq agfj6 / o;df /flvg] t/n kbfy{x¿  

-s_ ljlzi6 p2]Zo   
 tfkj|mddfks oGqsf] kl/efiff / l;4fGt atfpg  

 ydf]{ld6/sf] agfj6 JofVof ug{  

 tfkj|mddfks oGqdf /flvg] t/n kbfy{x¿sf] gfd / ljz]iftf atfpg  
-v_ l;sfO ;xhLs/0f lj|mofsnfk   
lj|mofsnfk 1 tfkj|mddfks oGqsf] jgfj6 / l;4fGt 

 ljBfyL{x¿nfO{ cfjZostfcg';f/ ;d"xdf ljefhg ug'{xf];\ / k|To]s ;d"xnfO{ 
Ps Ps cf]6f ;fwf/0f tfkj|mddfks oGq ljt/0f ug'{xf];\ .  

 k|To]s ;d"xnfO{ lgDg lnlvt k|Zgdf 5nkmn ug{ nufO{ ;f/f+z tof/ kf/L 
k|:t't ug{ nufpg'xf];\ .  

 ;fwf/0f ydf]{ld6/ s'g s'g j:tn] ag]sf] 5 < 
 ;fwf/0f ydf]{ld6/sf] agf]6 s:tf] 5 < 
 ;fwf/0f ydf]{ld6/df aNa eg]sf] s] xf] < 
 aNadf s'g kbfy{ /flvPsf] x'G5 < 
 pSt kbfy{sf] u'0fx¿ s] s] xf]nfg\ < 
 tfkj|md dfks oGqn] s;/L sfd u5{ < 
 tfkj|mdsf] dfg s;/L lgsflnG5 < 
 tfkj|mddfks oGq s'g l;4fGtdf cfwfl/t eO{ sfd u5{ < 
 ;fwf/0f tfkj|md dfkg oGqdf clxn] slt tfkj|md /x]sf] 5 < 
 ;fwf/0f tfkj|mddfkg oGqsf] ;kmf lrq agfpg'xf];\ . 

 Pp6f ;d"xn] k|:t't ubf{ cGo ;d"xnfO{ cfjZos k[i7kf]if0f lbg nufpg'xf];\ 
/ yk ;'emfj lbg'xf];\ . 

lj|mofsnfk 2 tfkj|mddfks oGqdf /flvg] t/n kbfy{x¿ 
 lj|mofsnfk Psdf lgdf{0f ul/Psf] ;d"xdf kf/f] / cNsf]xn ljt/0f u/L b'j} 

kbfy{sf] cjnf]sgsf] cfwf/df -kf/f]nfO{ 5'g glbg]_ 5nkmn ug{ nufO{ 
ljz]iftfx¿sf] ;"rL tof/ ug{ nufpg'xf];\ .  
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 5nkmn ubf{ kbf{sf] cj:yf, 6NsfO, plDng] / hDg] tfkj|md, b]Vg ;lsg] 
g;lsg] cflbdf Wofg lbg eGg'xf];\ . 

 ;d"xut ¿kdf k|:t't ug{ nufpg'xf];\ . klxnf] ;d"xn] k|:t't u/]sf u'0fx¿ 
gbf]xf]l/g] u/L cGo ;Df"xnfO{ k|:t't ug{ nufpg'xf];\ / cfjZos k[i7kf]if0f 
lbg'xf];\ . 

 b[li6ljxLg ljBfyL{x¿nfO{ ;d]t pkof]u x'g] u/L lgdf{0f ePsf] af]Ng] 
ydf]{ld6/sf] af/]df ;d]t hfgsf/L u/fO{{ k|bz{g ug{ nufpg'xf];\ . 

--u_ d"Nofª\sg   
 ydf]{ld6/ eg]sf] s] xf] < of] s'g l;4fGtdf cfwfl/t eP/ agfOPsf] x'G5 < 
 ydf]{ld6/sf] ;kmf lrq agfpm . 
 kf/f] / cNsf]xnlar km/s 5'6\ofpm . 
 plDn/x]sf] kfgLsf] tfkj|md gfKg cNsf]xn ydf]{ld6/sf] ;6\6f kf/f]o'St 

ydf]ld6/ k|of]u ul/G5 . lsg < 
-3_ kl/of]hgf sfo{  

 c;fwf/0f tfkj|mddfks oGqsf] ;kmf gfdfª\lst lrq agfpg nufpg'xf];\ . 
-ª_ k|fljlws zAbfjnL  
     aNaM ydf]{ld6/sf] t/n kbfy{ /fVg k|of]u ul/Psf] kftnf] sfFrsf] gnL  
-r_ lzIfssf nflu yk ljifoj:t' 
s'g} klg ydf]{ld6/n] To;df k|of]u ul/Psf] t/n kbfy{sf] Freezing Point eGbf tnsf] 
accurate tfkj|md gfKg ;Sb}g lsgeg] ha t/n kbfy{ hD5 o;sf] contraction x'g] 
k|lj|mof klxn] h:tf] uniform x'g ;Sb}g . To:t} Boiling Point kl5 t/n kbfy{ UofF; 
eO{ c0f'x¿ :jtGq¿kdf rnfodfg x'g] x'Fbf pSt ydf]{ld6/n] s'g} lglZrt reading 
lbg ;Sb}g . cNsf]xn pDng] tfkj|md 78 C ePsfn] cNsf]xno'St ydf]{ld6/n] 
plDn/x]sf] kfgLsf] tfkj|md gfKg ;lsFb}g . lsgls plDn/x]sf] kfgLsf] tfkj|md 
cNsf]xn pDng] tfkj|mdeGbf pRr x'G5 t/ kf/f]sf] pDng] tfkj|md 357 C ePsf]n] 
kf/f]o'St ydf]{ld6/n] plDn/x]sf] kfgLsf] tfkj|md ;lhn} gfKg ;S5 . To;}n] plDn/x]sf] 
kfgLsf] tfkj|md gfKg kf/f]o'St ydf]{ld6/ k|of]u ul/G5 . 
lxdfndf w]/} lr;f] x'G5 / tfkj|mdsf] dfg C0ffTds klg x'G5 . kf/f]sf] hDg] tfkj|md 
-39 C / cNsf]xnsf] hDg] tfkj|md -115 C ePsfn] kf/f]o'SteGbf cNsf]xno'St 
ydf]{ld6/ Go"g tfkj|md gfKg a9L pko'St x'G5 . ;fy} of] kf/f]eGbf ;:tf] klg k5{ . 
To;}n] lxdfn cf/f]xLx¿n] cNsf]xn ydf]{ld6/ k|of]u u5{g . 
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ttfkLo ;Gt'ng (Thermometer Equillibrium) 

s'g} tftf] j:t'nfO{ lr;f] j:t';Fu /fv]df jf lr;f] j:t'nfO{ tftf] j:t';Fu /fv]df lr;f] 
j:t'lt/ tfk k|jfx x'G5 . Pjd /Ltn] cGTodf tfk k|jfx aGb x'G5 / b'j} j:t' ;dfg 
tfkj|mddf /xG5g\ . To:tf j:t'x¿nfO{ tfkLo ;Gt'ng (thermal Equillibrium) df 
/x]sf j:t'x¿ elgG5 . 

t;y{ ;dfg tfkj|mddf /x]sf j:t'x¿nfO{ tfkLo ;Gt'ngdf /x]sf eg]/ a'lemG5 . 
tfkLo ;Gt'ng sfod ug{sf] nflu hlxn] klg pRr tfkj|md ePsf] j:t'af6 sd -
lgDg_ tfkj|md ePsf] j:t'lt/ tfk k|jfx x'G5 . 

lbg 3:  tfkj|mddfks oGqdf :s]n lgwf{/0f (Calibration in thermometer) 
-s_ ljlzi6 p2]Zo  

 tfkj|mddfks oGqdf :s]n lgwf{/0fsf] kl/ro lbg  
 tfkj|mddfks oGqdf dflyNnf] / tNnf] crn laGb'nfO{ kl/eflift ug{  
 k|of]uåf/f tfkj|mddfks oGqdf dflyNnf] / tNnf] crn laGb'sf] dfg kTtf 

nufpg  
-v_ l;sfO ;xhLs/0f lj|mofsnfk   
lj|mofsnfk 1 tfkj|mddfks oGqsf] dflyNnf] / tNnf] crn laGb' 

 ljBfyL{{{x¿nfO{ ;f]Rg] hf]8L agfpg] / cg'ej cfbfgk|bfg ug]{ tl/sf k|of]u 
u/L  tfkj|mddfks oGq (thermometer) b]vfpFb} o;sf] dflyNnf] / tNnf] 
crn laGb' tyf :s]n lgwf{/0faf/]df 5nkmn u/fpg'xf];\ .  

 5nkmndf ;xhLs/0f ub}{ dflyNnf] / tNnf] crn laGb'nfO{ :ki6;Fu kl/eflift   
ul/lbg'xf];\ . 

lj|mofsnfk 2  tfkj|md dfks oGqdf dflyNnf] / tNnf] crn ljGb'sf] dfg 

 ljBfyL{{{sf] ;xeflutfdf  kf7\ok':tssf] lj|mofsnfk 2  sf] lrq g+= 6.2 df lbP 
h:t} u/L ;fdu|L tof/ ug'{xf];\ / k|of]uåf/f dflyNnf] crn laGb' gf]6 ug{ 
nufpg'xf];\  . 

k|of]u ljlw -s_ dflyNnf] crn laGb'sf] dfg 
 Pp6f /fp08 a6d km\Nof:s df 2/3 ldlnln6/ hlt kfgL /fvL b'O{ cf]6f 

Kjfn ePsf] ss{ lkm6 ug]{  
 pSt km\Nof:snfO{ l6«k]8 :6\ofG8df hfnL /fvL To;df a;fpg] . 
 km\Nof:snfO{ c8fpg o;sf] 3f6LnfO{ :6\ofG8;Fu hf]8\g]   
 ca ss{nfO{ Air tight u/L Pp6f Kjfndf ydf]{ld6/ / csf]{ Kjfndf L 

cfsf/sf] Delivery tube hf]8L lkm6 ug]{ -ydf]{ld6/ bulb / tube sf] 5]pn] 
kfgL 5'g'x'Fb}g_   
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 ca kfgLnfO{ Sprit Lamp n] lj:tf/} ttfpg] -o;f] ubf{ ydf]{ld6/sf] kf/f] 
lj:tf/} dfly r9\b} hfG5 / Pp6f lglZrt laGb'df uP/ l:y/ /xG5 . of] g} 
dflyNnf] crn laGb' 1000C cyjf 2120F xf] .  

 To;}u/L lj|mofsnfk 3 df ljBfyL{{{x¿sf] ;xeflutf u/fpg'xf];\ . k|of]usf] 
cfwf/df tNnf] crn laGb' dfkg ug{ nufpg'xf];\ .  

KKf|of]u ljlw -v_ tNnf] crn laGb'sf] dfg 

 Pp6f ;f]nLnfO{ :6\ofG8df c8fP/ To;sf] d'lg Pp6f vfnL las/ /fVg'xf];\ .  
 ca ;f]nLdf a/kmsf 6'j|mfx¿ /fVg'xf];\ / lardf ydf]{ld6/sf] k"/} aNa 5f]lkg] 

u/L 3';fpg'xf];\ . o;f] ul/;s]kl5 ydf]{ld6/df /x]sf] kf/f] cjnf]sg ug{ 
nufpg'xf];\ . 

 kf/f]sf] prfO la:tf/} 36\b} hfG5 / lglZrt laGb'df uP/ l:y/ /xG5 . of] g} 
tNnf] crn laGb' 00C cyjf 320F xf] .  

 DfflyNnf] / tNnf] crn laGb' kTtf nufO;s]kl5 ;]lN;o; :s]n / km/]gxfO6 
:s]ndf v08 v08 ¿kdf afF8\g] tl/sfaf/] 5nkmn u/L k|i6 kfl/lbg'xf];\ . 

-u_ d"Nofª\sg 

 ydf]{ld6/df :s]n lgwf{/0f eGgfn] s] a'lemG5 < 
 dflyNnf] / tNnf] crn laGb'nfO{ kl/eflift u/ . logLx¿sf] dfg slt slt 

x'G5 < ;]lN;o; / km/]gxfO6 :s]n b'j}df n]v . 
 dflYfNnf] crn laGb' / tNnf] crn laGb'aLr leGgtf 5'6\ofpm . 

-3_ kl/of]hgf sfo{  

ydf]{ld6/df dflyNnf] crn laGb' / tNnf] crn laGb'sf] lgwf{/0f ug]{ ljlw lrq;lxt 
k|:t't ug{ nufpg'xf];\ . 

ª_ k|fljlws zAbfjnL   

1. Standard Atmospheric pressure = ;d'Gb|L ;txdf jfo'sf] rfk jf 
Aof/f]ld6/df   kf/f]sf] prfO 760 mm Hg x'Fbf jfo'd08ndf cjl:yt rfk, o;sf] 
dfg 

     = 1.013×105N/M2 or  pa 

2. dflyNnf] crn laGb' M 1000C cyjf 2120F 

3. tNnf] crn laGb' M 00C cyjf 320F 
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llzIfssf nflu yk ljifoj:t' 

Tfkj|md / o;sf] gfk ;DaGwL cWoog ug]{ lj1fgnfO{ ydf]{d]6«L (Thermometry) 
elgG5 . 

;d'b| ;txdf jfo'd08nLo rfk a9L x'g] xF'bf o;n] Aof/f]ld6/df /x]sf] kf/f]sf] 
prfOnfO{ pRrtd ljGb' 760 mm ;Dd y]Ug ;S5 .  

ds{/L Aof/f]ld6/ k|of]u u/L rfk gfKg' eg]sf] kf/f]sf] prfO gf]6 u/L tnsf] ;"q k|of]u 
ug{' xf] . 

p= hdg hxfF p = rfk, h = Jof/f]ld6/df Mercury sf] prfO, d = kf/f]sf] 3gTj /  

g= u'?Tjfsif{0faf6 x'g] k|j]u 

lbg 4: tfkj|mdsf PsfOx¿sf] ¿kfGt/0f  

-s_ ljlzi6 p2]Zo  

 tfkj|md dfkgsf :s]n / PsfOx¿ atfpg  
 ;]lN;o; / km/]gxfO6larsf] ;DaGw ;dLs/0fsf ¿kdf JoSt ug{  
 ;]lN;o; / km/]gxfO6 PsfOnfO{ Ps csf]{df ¿kfGt/0f ug{  

-v_ l;sfO ;xhLs/0f lj|mofsnfk   

lj|mofsnfk 1 tfkj|md dfkgsf :s]nx¿ / PsfOx¿ 

 ljBfyL{{{nfO{ cfkm"n] hfg]sf] tfkj|mdsf :s]n -PsfO_ x¿ eGg nufpg'xf];\ / 
lgDgfg';f/ k|Zgx¿ ;f]Wg'xf];\ . 

 ;]lN;o; :s]ndf a/km kUng] / kfgL pDng] tfkj|md slt slt x'G5 < 
ltgLx¿larsf] tfkj|md slt v08df aFfl8Psf] x'G5 < 

 km/]gxfO6 :s]ndf tNnf] / dflyNnf] crn laGb'sf] dfg slt slt x'G5 < 
ltgLx¿larsf] tfkj|md slt v08df ljeflht x'G5 < 

 ljBfyL{{{af6 k|fKt hjfkmnfO{ 5nkmn ub}{ yk :ki6 x'g] u/L pTt/ 
atfOlbg'xf];\ . 

 ;]lN;o; / km/]gxfO6 :s]nlarsf] ;DaGw ;dLs/0fnfO{ z}Ifl0fs kf6Ldf 
n]Vg'xf];\ . 
  =

'''''
 

 Kff7\ok':tssf] pbfx/0f 1 /  jf ;f] h:t} ;d:of n]vL ljBfyL{{nfO{ 
;]lN;o;nfO{ km/]gxfO6df / km/]gxfO6nfO{ ;]lN;o; PsfOdf abNg 
nufpg'xf];\ / cfjZos k[i7kf]if0f lbg'xf];\ . 
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--u_ d"Nofª\sg  

lgDg k|Zgx¿ ;f]w]/ d"Nofª\sg ug'{xf];\ M 

 ;]lN;o; :s]ndf tNnf] / dflyNnf] crn laGb'sf] dfg slt dflgG5 < 
 ;]lN;o; / km/]gxfO6larsf] ;DaGw hgfpg] ;dLs/0f n]Vf . 
 -40°C a/fa/ slt km/]gxfO6 x'G5 < 
 98.6° F nfO{ ;]lN;o; PsfOdf abn . 

-3_  k|fljlws zAbfjnL  

 ;]lN;o; M tfkj|mdsf] To:tf] OsfO h;df tNnf] crn laGb' / dflyNnf] 
crn laGb' j|mdzM 00C /  1000C dflgG5 . 

 km/]gxfO6 M tfkj|mdsf] To:tf] OsfO h;df tNnf] crn laGb' / dflyNnf] 
crn laGb' j|mdzM 320F /  2120F dflgG5 . 

-ª_ lzIfssf nflu yk ljifoj:t' 

 ljleGg lsl;dsf tfkj|mdsf :s]nx¿  

Tffkj|mdsf] :s]n tNnf] 
crn laGb' 

dflyNnf] 
crn laGb' 

ljefhg ul/Psf] 
v08sf] ;ª\Vof 

;]lN;o; -;]lG6u|]8_ 0 C 100  100 
km/]gxfO6 32  212  180 
s]lNeg (Absolute 
temperature scale) 

273K 373 K  100 

l/pd/ :s]n (Reaumer 
Scale) 

0 R 80 R 80 

 Tffkj|mdsf PsfOsf ;DaGw hgfpg] ;dLs/0f  

 =  =  =  

lbg 5: tfkj|mddfks oGqsf lsl;dx¿ (Types of Thermometers) 

-s_ ljlzi6 p2]Zo  

 agfj6 / sfdsf cfwf/df ydf]{ld6/sf lsl;d / gfdx¿ atfpg  
 lSnlgsn ydf]{ld6/sf] agf]6 / sfo{ k|0ffnL JofVof ug{  
 ;fwf/0f ydf]{ld6/sf] agf]6 / sfd JofVof ug{  

-cf_ l;sfO ;xhLs/0f lj|mofsnfk   

lj|mofsnfk 1 lSnlgsn ydf]{ld6/   
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 sIffsf] cfsf/ / ljBfyL{{{ ;ª\Vofcg';f/ ;d"x ljefhg ug'{xf];\ .  
 ljBfyL{{x¿nfO{ agfj6 / sfdsf cfwf/df ydf]{ld6/sf lsl;dx¿ / gfd 

atfpFb} k|To]s ;d"xnfO{ 1/1 cf]6f lSnlgsn ydf]{ld6/ ljt/0f u/L cjnf]sg 
ug{ nufpg'xf];\ / lgDgfg';f/ k|Zg ;f]Wg'xf];\ . 

 -c_ ydf]{ld6/df s'g s'g :s]n agfOPsf] 5 < 

 -cf_ aNalg/ lsg ;fF3'/f] 3fF6L agfOPsf] 5, lsg < 

 -O_ of] s:tf] cfsf/ 5 < 

 -O{_ o;df sltb]lv slt;Dd :s]n agfOPsf] 5 < -  df /  df _ 

 ljBfyL{{x¿af6 k|fKt hjfkmnfO{ yk :ki6 kfb}{ k|Zgsf pTt/ lbFb} lSnlgsn 
ydf]{ld6/ agf]6 / sfdaf/] yk k[i7kf]if0f lbg'xf];\ . 

 dfly plNnlvt k|To]s ;d"xsf 1/1 hgf ljBfyL{{{sf] z/L/sf] tfkj|md gfKg 
nufpg'xf];\ . of] sfddf lzIfsn] ;xhLs/0f ub}{ tfkj|md gfKg l;sfpg'xf];\ . 

lj|mofsnfk 2  ;fwf/0f ydf]{ld6/  

 ljBfyL{{x¿nfO{ k|of]uzfnfsf] tfkj|md dfks oGq -;fwf/0f ydf]{ld6/_ k|bz{g 
ug'xf];\ . o;;Fu ;DalGwt k|Zgx¿ ;f]Wg'xf];\ . -;Dej eP;Dd k|To]s 
a]Grut ¿kdf Pp6f Pp6f ydf]{ld6/ ljt/0f u/L cjnf]sg ug{ nufpg'xf];\_ 

 1= o;df slt  b]lv slt  ;Ddsf] :s]n x'G5 < 

 2= of] s:tf] cfsf/sf] x'G5 < 

 3= aNasf] aflx/L efu kftnf] sfFrn] agfPsf] x'G5 , lsg < 

 s]xL ljBfyL{{x¿af6 k|Zgsf] pTt/ lng'xf];\ . To;kl5 yk JofVof ub}{ ;fwf/0f 
ydf{]ld6/sf] agf]6 / sfo{af/] atfOlbg'xf];\ . 

 k|To]s a]Gr jf 6]a'nut ¿kdf lSnlgsn / ;fwf/0f ydf]{ld6/df s] s] km/s 
5 xf]nf < 5nkmn ug{ nufO{ leGgtf rf6{ tof/ u/L k|:t't ug{ nufpg'xf];\ . 

 ;d"ut ¿kdf k|:t't ubf{ cfjZos k[i7kf]if0f k|bfg ug'{xf];\ . 

-u_ d"Nofª\sg  

 lSnlgsn ydf]{ld6/ eg]sf] s] xf] < o;df ;]lN;o; :s]n sltb]lv slt;Dd 
x'G5 < 

 :j:y dflg;sf] z/L/sf] tfkj|md slt x'G5 < -oC / oF b'j} :s]ndf n]Vf_ 
 lSnlgsn ydf]{ld6/sf] aNalg/ 3fF6L ;f3'F/f] agfOPsf] x'G5, lsg < 
 lSnlgsn ydf]{ld6/ uf]nf] geO{ lk|Hd]l6s cfsf/sf] x'gfn] s] kmfObf x'G5 < 
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 ;fwf/0f ydf]{ld6/df sltb]lv slt;Dd :s]n agfPsf] x'G5 < 
 ydf]{ld6/sf] aNasf] aflx/L efu kftnf] sfFrn] agfOPsf] x'G5, lsg < 

--3_ kl/of]hgf sfo{  

ltd|f] 3/sf ;a} JolStsf] z/L/sf] tfkj|md lSnlgsn ydf]{ld6/ k|of]u u/L gfk / 
s;}nfO{ Hj/f] cfPsf] jf gcfPsf] kTtf nufpm . -o;sf nflu ljBfno jf :jf:Yo 
;+:yfsf] ydf]{ld6/ k|of]u ug{ ;lsG5 ._ 

-ª_ yk cWoog ;fdu|L 

 ljleGg l;4fGtdf agfOPsf] / k|of]u ePsf] kbfy{sf] cfwf/df ydf]{ld6/sf 
lsl;dx¿  

1. t/no'St ydf]{ld6/ (Liquid thermometer) 

-c_ kf/f]o'St ydf]{ld6/ (Mercury thermometer) 

-cf_ cNsf]xno'St ydf]{ld6/ (Alcohol thermometer) 

2= UofF; ydf]{ld6/ (Gas thermometer) 
3= cj/f]w ydf]{ld6/ (Resistance Thermometer) 

4= tfk ljB'tLo ydf]{ld6/ (Thermo electric thermometer) 

5= ljls/0f ydf]{ld6/ (Radiation thermometer ) 

6= jfik rfk ydf]{ld6/ (Vapour pressure thermometer) 

-r_ ;Gbe{ ;fdu|L  
1. Physics.tutorvista.com/heat/temperature/html 

2. www.physicsclassroom.com/class/thermalp 

3. www.cyberphysics.co.uk/topics/heat/thermometer.htm 

4. Principles of physics , Grade XI  
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PPsfO 7 :       k|sfz (Light)    
                              cg'dflgt 3G6L M 6 - 5;}4flGts ± 1 k|of]ufTds_ 

1=  l;sfO pknlAw 

 P]gf / o;sf k|sf/x¿ -;dtn / uf]nfsf/_ sf] kl/ro lbO{ aj|m P]gfaf6 x'g] 
k/fjt{gsf] k|bz{g ug{  

 Jff:tljs / cjf:tljs cfs[ltsf] kl/ro lbg / k|bz{g ug{  
 Uff]nfsf/ P]gfaf6 ljleGg b'/Ldf -cgGtdf / aj|mtfsf] s]Gb| k5fl8_ /x]sf 

j:t'sf] cfs[lt agfO{ k|bz{g ug{ / ls/0f /]vflrq lvRg 
 Uff]nfsf/ P]gfsf] pkof]lutf j0f{g ug{ 
 k|sfz cfjt{gsf] kl/efiff;lxt kl/ro lbg  

2= ljifoj:t' ljefhg / l;sfO ;fdu|L 
lbbg ljifoj:t'  l;sfO ;fdu|L  

1 P]gf / o;sf k|sf/x¿ M  
;dtn P]gf / uf]nfsf/ P]gf 

;dtn P]gf, sGs]e P]gf, sGe]S; P]gf, 
lrq g+= 7.5 / 7.6 agfOPsf] rf6{ k]k/, 
cª\u|]hL tyf g]kfnL cIf/ n]lvPsf] 
ˆNof; sf8{x¿ 2 

2 Jff:tljs / cjf:tljs cfs[lt 
uf]nfsf/ P]gf;Fu ;DalGwt 
s]xL dxTTjk"0f{ zAbfjnL 

sGs]e P]gf, sGe]S; P]gf, ;dtn P]gf, 
;]tf] afSnf] sfuh lrq g+= 7.7 
agfOPsf] rf6{ k]k/ 

3 sGs]e P]gfsf] /]vflrq  sGs]e P]gf, sDkf;, sDkf; k]g jf 
:s]n 

4 sGe]S; P]gfsf] /]vflrq / 
P]gfsf pkof]lutf 

sGe]S; P]gf, sDkf;, sDkf; k]g jf 
rs, :s]n 

5 k|sfzsf] cfjt{g, o;sf] sf/0f 
lgodx¿ / c;/x¿ 

Unf; :Nofa, las/, kfgL, lunf; jf 
sk, l;Ssf, l;;fsnd 

6 k|of]ufTds sfo{M 1= sGs]e 
P]gfaf6 jf:tljs cfs[lt 
agfO{ s]Gb|Ls/0f b'/L gfKg] 

2= k|sfzsf] cfjt{g lj|mofsf] 
k'li6 ug]{  

1= sFfrsf] :Nofa, ;dtn 6]a'n, ;]tf] 
sfuh, lkgx¿, :s]n 

2= sGs]e P]gf, ;]tf] afSnf] sfuh, :s]n 

3= ljlzi6 p2]Zo, l;sfO ;xhLs/0f lj|mofsnfk / d"Nofª\sg 
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llbg 1. P]gf / o;sf k|sf/x¿ -;dtn P]gf / uf]nfsf/ P]gf_ 

-s_ ljlzi6 p2]Zo  

 k|sfzsf] ls/0f / ls/0fk'~hsf] kl/efiff lbg  
 P]gfsf] kl/ro lbO{ o;sf k|sf/x¿ atfpg  
 ;dtn P]gfnfO{ kl/eflift u/L o;af6 aGg] cfs[ltsf u'0fx¿ eGg  
 sGs]e / sGe]S; P]gfsf] kl/ro lbO{ ltgLx¿af6 x'g] k/fjt{gsf] k|bz{g / 

JofVof ug{  

-v_ l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1 ls/0f, ls/0fk'~h, P]gf / P]gfsf k|sf/x¿ 
 ;j{k|yd ljBfyL{{{x¿nfO{ sIff 7 df k|sfzsf] kf7df l;s]sf s'/fx¿sf] 

k'g/fj[lTtsf nflu k|Zg ub}{ ls/0f / ls/0fk'~hsf] kl/efiff / ;ª\s]t k\mNof; 
sf8{dfk{mt k'g/fj[lTt u/fpg'xf];\ . 

 ljBfyL{{{x¿nfO{ ljleGg lsl;dsf P]gf / ltgLx¿sf] k|of]u;DaGwL cg'ejx¿ 
eGg nufpg'xf];\ . ;f] j|mddf ;xhLs/0f ub}{ P]gfnfO{ lgDgfg';f/ kl/eflift 
ul/lbg'xf];\ . æj:t'af6 cfPsf] k|sfznfO{ k/fjt{g u/L To; j:t'sf] cfs[lt 
agfpg] pks/0fnfO{ P]gf elgG5 .Æ 

 ljleGg lsl;dsf P]gfx¿ k|bz{g ub}{ d'Votof ;dtn / uf]nfsf/ u/L b'O{ 
k|sf/sf P]gfx¿ x'G5g\ egL atfOlbg'xf];\ .  

 ljBfyL{x¿nfO{ ;d"xdf ljefhg u/L ;dtn P]gfx¿ ljt/0f u/L To;sf] lrq, 
kl/ro / sfd ;DaGwdf 5nkmn ug{ nufO{ k|:t't ug{ nufpg'xf]; / lgDg 
lgisif{{ lbg'xf];\ . 

lgisif{{ M j:t'af6 cfPsf] k|sfznfO{ k/fjt{g ug]{ ;tx ;dtn ePsf] P]gfnfO{ ;dtn 
P]gf elgG5 . o; k|sf/sf] P]gf xfdLn] 3/df cfk\mgf] cg'xf/ x]g{ / g'xfpg] sf]7fdf 
k|of]u ul/G5 . 
lj|mofsnfk 2 ;dtn P]gfsf] u'0fx¿  

 ljBfyL{x¿nfO{ cfjZos ;ª\Vofdf ljefhg ug'{xf];\ / k|To]s ;d"xnfO{ Ps Ps 
cf]6f ;dtn P]gf ljt/0f ug'{xf];\ . 

 tTkZrft\ lj|mofsnfk 1 ug{ nufO{ sIffdf k|bz{g ug{ nufpg'xf];\ . 

 lj|mofsnfk 1 sf] k|bz{gkZrft ;dtn P]gfaf6 aGg] cfs[ltsf u'0fx¿sf] 
;"rL tof/ kfg{ nufO{ k|:t't ug{ nufpg'xf];\ .  

 cª\u|]hL tyf g]kfnL cIf/ n]lvPsf km\Nof; sf8{sf] cfs[lt b]vfO{ yk k|i6 
kfl/lbg'xf];\ . 
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llj|mofsnfk 3 uf]nfsf/ P]gf 
 ljBfyL{x¿nfO{ cfjZos ;ª\Vofdf ljefhg u/L k|To]s ;d"xnfO{ Pp6f Pp6f 

l:6nsf] rDrf ljt/0f ug{'{xf];\ / /fd|/L cjnf]sg ug{ nufO{ blaPsf] / p7]sf] 
efusf] gfd tyf b]lvg] cfs[lt klxrfg ug{ nufpg'xf];\ . 

  ljBfyL{x¿af6 k|fKt k|ltlj|mofx¿sf] cfwf/df Uff]nfsf/ P]gf klg sGs]e / 
sGe]S; u/L b'O{ lsl;dsf x'G5g\ egL atfpg'xf];\ .  

 lrq g+= 7.5 df agfOPsf] rf6{ k]k/ / sGs]e P]gf k|bz{g ub}{ pSt P]gfaf6 
x'g] k/fjt{gaf/] j0f{g ul/lbg'xf];\ . 

lj|mofsnfk 4 sGe]S; / sGs]e P]gf 
 lrq g+= 7.6 df agfOPsf] rf6{ k]k/ / sGe]S; P]gf k|bz{g ub}{ pSt P]gfaf6 

x'g] k/fjt{gsf] JofVof ug{ nufpg'xf];\ . 
 ljBfyL{x¿n] k|:t't u/]sf cg'ejx¿nfO{ ;d]6\b} lgDg lgisif{{ lbg'xf];\ M   

lgisif{{ M sGs]e P]gfn] o;df k/]sf k|sfzsf ls/0fx¿nfO{ s]lGb|t ug]{ ePsfn] 
o;nfO{ s]Gb|Ls/0f P]gf (converging mirror) elgG5 eg] sGe]S; P]gfdf 
;dfgfGt/ k|sfzsf ls/0fx¿ k/fjt{g eO{ 5l/P/ /xg] cyf{t\ ljs]lGb|t x'g] 
ePsfn] o;nfO{ ljs]lGb|t P]gf (diverging mirror) elgG5 . 

lj|mofsnfk 5 sGs]e P]g / cfs[lt 
 ljBfyL{{nfO{ Pp6f sGs]e P]gf lng nufP/ 50 cm hlt 6f9f /fVg 

nufpg'xf];\ / To;df pgLx¿sf] cg'xf/ x]g{ nufpg'xf];\ .  
 k]ml/ P]gfnfO{ glhs Nofpg nufpg'xf];\ tyf klxn] / clxn] s] km/s b]lvG5 

;f]Wg'xf];\ .  
 P]gfnfO{ ce}m glhs Nofpg nufpg] / x]g{ nufpg] . ca s] km/s kfOof], 

cg'xf/ 7'nf] b]lvof] ls ;fgf], cg'xf/ pN6f] b]lvof] ls ;'N6f], 6f9faf6 glhs 
NofpFbf cfs[ltdf s] km/s kfOof], eGg nufpg'xf];\ / cfjZos lgisif{ 
lbg'xf];\ . 

-u_ d"Nofª\sg  
 k|sfzsf] ls/0f / ls/0fk'~hsf] ;ª\s]t;lxt kl/efiff eg . 
 ;dtn P]gf eg]sf] s] xf] < ;dtn P]gfaf6 aGg] cfs[ltsf u'0fx¿ s] s] x'g\ < 
 cg'xf/ x]g{ s'g k|sf/sf] P]gf k|of]u ul/G5 < 
 lrq;lxt sGs]e / sGe]S; P]gfsf] kl/efiff n]v . 
 6r{nfO6df /flvPsf]  Concave P]gfsf] s]Gb|laGb'df aNa /flvPsf] x'G5 . 
o;af6 6r{nfO6sf] k|of]u ubf{ s] kmfObf x'G5 <  

 df]6/;fOsn jf uf8Lsf] ;fO8 P]gfsf  ¿kdf bfofF afofF x]g{ Concave 
P]gfsf] k|of]u ug{'sf] sf/0f s] xf] < 
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--3_ kl/of]hgf sfo{  

sGs]e P]gfnfO{ s]Gb|Ls/0f P]gf / sGe]S; P]gfnfO{ ljs]Gb|Ls/0f P]gf klg elgG5 . 
o;sf] sf/0f v'Ng] u/L lrq;lxt sf8{af]8{ k]k/df tof/ ug{ nufO{ k|:t't ug{ 
nufpg'xf];\ . 

-ª_ k|fljlws zAbfjnL  

 s]Gb|Ls/0f ljGb' (Focus) M Tof] laGb' hxfF k|sfzsf ls/0f Pslqt x'G5g\ 
cyjf hxfFaf6 k|sfzsf ls/0f lkmFlhPsf x'G5g\  . 

 Laterally Inverted M cfs[ltdf j:t'sf] bfofF efu afofFtkm{ / afofF efu 
bfofFtkm{ b]lvg'  

-r_ lzIfssf nflu ljifoj:t'sf] yk k[i7kf]if0f 
 Concave mirror  sf] leqL efunfO{ reflecting surface elgG5 . 
 Convex mirror sf] aflx/L efunfO{ reflecting surface elgG5 . 
 Plane mirror n] agfPsf] cfs[lt laterally inverted x'g'sf ;fy} j:t'sf] b'/L 

object distance  / cfs[ltsf] b'/L  image distance a/fa/ x'G5 . 
 Mirror n] k|sfzsf ls/0fnfO{ reflection  u/]kl5 image agfpF5 . 

 

lbg 2:  jf:tljs / cjf:tljs cfs[lt (Real and virtual image) 

-s_ ljlzi6 p2]Zo  

 sGs]e P]gfn] agfpg] ljleGg cfs[ltx¿sf] cjnf]sg ug{  
 jf:tljs / cjf:tljs cfs[ltsf] kl/ro lbg  
 sGs]e P]gf k|of]u u/L jf:tljs cfs[lt k|bz{g ug{  
 jf:tljs / cjf:tljs cfs[ltlar km/s 5'6\ofpg  

-v_ l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1 sGs]e P]gf / j:t'sf] cfs[lt 
 Pp6f sGs]e P]gf lnO{ To;nfO{ e\mofnaflx/ kmsf{pg nufpg'xf];\ . 
 P]gfsf] cufl8 20-30 cm sf] b'/Ldf Pp6f ;]tf] afSnf] sfuh /fVg 

nufpg'xf];\ .  
 ca P]gfaf6 k/fjt{g ePsf ls/0fx¿ pSt sfuhdf kfg{ nufpg'xf];\ .  
 P]gfnfO{ cufl8 jf k5fl8 ;f/]/ aflx/sf j:t'sf] cfs[lt sfuhdf k|i6 b]lvg] 

agfpg nufpg'xf];\ .  
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 o; cj:yfdf sfuh / P]gflarsf] b'/L gfKg nufpg'xf];\ / ;f] b'/Ls]Gb|Ls/0f 
b'/L (focal length) elgG5 egL k|i6 kfg'{xf];\ .  

 o;/L sGs]e P]gfåf/f sfuhdf ag]sf] cfs[lt jf:tljs cfs[lt xf] / sGs]e 
P]gfn] 7'nf], ;fgf], pN6f], ;'N6f], jf:tljs / cjf:tljs ;a} lsl;dsf cfs[lt 
agfpF5 egL k|i6 kfg'{xf];\ . 

 jf:tljs / cjf:tljs cfs[ltsf] kl/ro lbb} sGs]e P]gf j:t'sf] jf:tljs 
cfs[lt agfpg ;Sg] t/ sGe]S; / ;dtn P]gfn] jf:tljs cfs[lt agfpg 
g;Sg] s'/f atfOlbg'xf];\ . 

llj|mofsnfk 2 jf:tljs / cjf:tljs cfs[lt 

 dflysf] lj|mofsnfk Pssf] cfwf/df jf:tljs / cjf:tljs cfs[lt eg]sf] s] 
xf]nf < ;f]Rg] hf]8L agfpg] / cg'ej cfbfgk|bfg ug{ nufpg'xf];\ / oL b'O{ 
larsf] km/snfO{ tnsf] tflnsf z}Ifl0fs kf6Ldf agfpg'xf];\ . 

Real image Virtual image 
 The image can be captured 

in a screen 
1. The image cannot be captured in a 

screen. 
 The image is always 

inverted. 
2. The image is always erect. 

 Light rays actually meet to 
form a real image. 

3. Light rays donot actually meet to 
form a virtual image. 

 kf7\ok':tssf] lrq g+= 7.7 agfOPsf] rf6{ k]k/ k|bz{g ub}{ uf]nfsf/ P]gf;Fu 
;DalGwt dxTTTjk"0f{ zAbfjnLx¿sf] hfgsf/L u/fpg'xf];\ . 

 gofF l:6nsf] rDrfsf] Concave / Convex ;txdf lgofn]/ x]g]{ / cg'xf/b]lv 
rDrfsf] b'/L 36a9 ubf{ b]lvg] cfkm\gf] cfs[lt s:tf] x'G5, ljBfyL{{nfO{ 
cjnf]sg ug{ nufO{ Real / Virtual image sf] concept lbg'xf];\ . 
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 P]gfdf d'xf/ x]bf{ b]lvg] cfs[lt cjf:tljs ePsfn] sfuhdf kfg{ jf ptfg{ 
;lsFb}g . To:t} telescope / microscope n] lbg] cfs[lt klg kbf{df ptfg{ 
;lsFb}g egL k|i6\ofpg'xf];\ . P]gfsf] s]Gb|, aj|mtfsf] s]Gb|, jj|mtfsf] cw{Jof;, 
k|d'v cIf, s]Gb|Ls/0f laGb' / s]Gb|Ls/0f b'/Lsf] :ki6;Fu lrq z}Ifl0fs kf6Ldf 
agfO{ ;ª\s]tx¿df 5nkmn u/fpg'xf];\ .   

-u_ d"Nofª\sg 

 jf:tljs / cjf:tljs cfs[ltlar km/s 5'6\ofpm . 
 s:tf] lsl;dsf] P]gfn] jf:tljs cfs[lt agfpg ;S5 < 
 tnsf zAbfjnLsf] kl/efiff / ;ª\s]t n]v . 

i_ k|d'v cIf ii _ s]Gb|Ls/0f ljGb' iii _ aj|mtfsf] s]Gb| 

-3_ kl/of]hgf sfo{  

lstfasf] lrq g+= 7.7 sf8{af]8{df ptf/L uf]nfsf/ P]gf;Fu ;DalGwt dxTTTjk"0f{ 
zAbfjnLx¿sf] ;"rL tof/ ug{ nufpg'xf];\ . 

-ª_ k|fljlws zAbfjnL  

Centre of Curvature : Concave jf convex mirror nfO{ k"0f{ uf]nfsf/ ;lDemFbf To;sf] 
s]Gb|  

Radius of curvature :  P]gf k"0f{ uf]nfsf/ x'Fbfsf] cj:yfdf o;sf] cw{Jof;  

Focal length : Focus / Pole larsf] b'/L   
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llbg 3 sGs]e P]gfsf] /]vflrqx¿ 

-s_ ljlzi6 p2]Zo   

 ls/0f /]vflrqsf] kl/ro lbg  
 sGs]e Pgfsf] /]vflrq lvRg cfjZos lgodx¿ atfpg  
 sGs]e P]gfaf6 ljleGg b'/Ldf -cgGtdf / aj|mtfsf] s]Gb|eGbf k/_ /x]sf 

j:t'sf] cfs[lt agfO{ ls/0f /]vflrq lvRg / cfs[ltsf ljz]iftfx¿ atfpg  

-v_ l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1 sGs]e P]gfsf] /]vflrq lvRg cfjZos lgodx¿ 
 sGs]e P]gfsf] /]vflrq lvRg' cufl8 z}Ifl0fs kf6Ldf ;/n lrq sf]/]/ lgDg 

lgodx¿sf] 5nkmn ub}{ ljBfyL{x¿nfO{ k|i6 kfg'{xf];\ . 
 k|d'v cIf;Fu ;dfgfGt/ k|sfzsf ls/0fx¿ sGs]e P]gfaf6 k/fjt{g eO{ 

s]Gb|Ls/0f ljGb'af6 hfG5g\ . 

 s]Gb|Ls/0f laGb'af6 cfPsf k|sfzsf ls/0fx¿ sGs]e P]gfaf6 k/fjt{g x'Fbf 
k|d'v cIf;Fu ;dfgfGt/ eP/ hfG5g\ . 

 aj|mtfsf] s]Gb|af6 cfPsf] k|sfzsf] ls/0f ;f]xL af6f] kms{G5g\ . 
lj|mofsnfk 2 sGs]e P]gfaf6 aGg] /]vflrq 

 kf7\ok':tssf] lj|mofsnfk 5 df lbOPsf] tl/sfx¿ atfpFb} j:t'nfO{ sGs]e 
P]gfsf] jj|mtfsf] s]Gb| C eGbf k/ /fVbf aGg] cfs[ltsf] /]vflrq z}Ifl0fs 
kf6Ldf sDkf;, sDkf; k]g jf rs / :s]n k|of]u u/L lvFRb} hfg'xf];\ / 
ljBfyL{{nfO{ klg ;Fu;Fu} /]vflrq lvRg nufpg'xf];\ . -kf7\ok':tssf] lrq g+= 
7.10_ 

 /]vflrq tof/ eO;s]kl5 cfs[ltsf ljz]iftfx¿ atfpg nufpg'xf];\ . 
 To;}u/L j:t'nfO{ cgGtdf /fVbf aGg] cfs[ltsf] /]vflrq lvRg l;sfpg'xf];\ / 

ljBfyL{{nfO{ cfs[ltsf u'0fx¿ eGg nufpg'xf];\ . (lrq g+= 7.11) 
 cGTodf sGs]e P]gfaf6 aGg] cfs[ltsf] ;fOh, :yfg / k|s[lt j:t' /flvPsf] 

:yfgcg';f/ km/s–km/s x'G5 eGg] s'/f atfOlbg'xf];\ . 
 b[li6ljxLg ljBfyL{x¿nfO{ /]vflrqaf/] hfgsf/L lbg lrqdfly wfuf] 6fF;]/ :kz{ 

u/fpg'xf];\ . 
-u_ d"Nofª\sg  

 sGs]e P]gfn] s:tf] cfs[lt agfpF5 < lsg < 
 sGs]e P]gfsf] /]vflrq lvRg cfjZos lgodx¿ s] s] x'g\ < ;"rL tof/ kf/ . 
 aj|mtfsf] s]Gb| C eGbf k/ /fVbf sGs]e P]gfn] s:tf] cfs[lt agfpF5 < 

/]vflrq;lxt cfs[ltsf] ljz]iftf -k|s[lt_ n]v . 
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--3_ kl/of]hgf sfo{  

 j:t'nfO{ lgDg :yfgdf /fVbf sGs]e P]gfaf6 aGg] cfs[ltsf /]vflrq A4 
size paper df agfpg nufO{ cfs[ltsf ljz]iftfx¿ klg n]vL sIffdf k|bz{g 
ug{ nufpg'xf];\ . 

-c_ cgGtdf 

-cf_ aj|mtfsf] s]Gb| C eGbf k/ /fVbf  

-ª_ lzIfsnfO{ yk k[i7kf]if0f  

Ray diagram nfO{ draw ug]{ j|mddf mirror agfpgsf nflu compass sf] k|of]u u/L 
nfdf] radius lnP/ curve agfpFbf lrq /fd|f] b]lvG5 .  

 

lbg 4  sGe]S; P]gfsf] /]vflrq 

-s_ ljlzi6 p2]Zo  

 sGe]S; P]gfsf] /]vflrq lvRg cfjZos lgodx¿ kfngf atfpg  
 j:t'nfO{ ljleGg :yfgdf -cgGtdf, P]gfsf] s]Gb| P / cgGtsf] lardf_ /fVbf 

aGg] sGe]S; P]gfsf] /]vflrq agfO{ cfs[ltsf] ljz]iftfx¿ atfpg  
 uf]nfsf/ P]gfsf] pkof]lutfx¿ atfpg  

-v_ l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1 sGe]S; P]gfsf] /]vflrq lvRg cfjZos lgodx¿ 

 ljBfyL{{{x¿nfO{ kf7\ok':tssf] lrq g+= 7.13 cjnf]sg ug{ nufpg'xf];\  / 
z}Ifl0fs kf6Ldf ;d]t pSt /]vflrq sf]/]/ sGe]S; P]gfsf] /]vflrq lvRg 
cfjZos lgDg lgodx¿ / tl/sfx¿df 5nkmn u/fpg'xf];\ . 
o sGe]S; P]gfdf s]Gb|Ls/0f ljGb'(F) / jj|mtfsf] s]Gb|(C)  P]gfsf] 

k5fl8lt/ kb{5 . 
o k|d'v cIf;Fu ;dfgfGt/ k|sfzsf] ls/0f P]gfaf6 k/fjt{g x'Fbf s]Gb|Ls/0f 

ljGb'af6 cfPsf] h:tf] b]lvG5 . 
o aj|mtfsf] s]Gb|lt/ uPsf] k|sfzsf] ls/0f ;f]xL af6f] eO k/fjt{g x'G5 . 

lj|mofsnfk 2: sGe]S; P]gsf] /]vflrq 

 j:t'nfO{ cgGtdf /fVbf sGe]S; P]gfn] agfpg] cfs[ltsf] /]vflrq sDkf;, 
sDkf; k]g jf rs / :s]nsf] k|of]u u/L z}Ifl0fs kf6Ldf agfpFb} 
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ljBfyL{{x¿nfO{ k|bz{g ug'{xf];\ / pgLx¿nfO{ klg sfkLdf ug{ nufpg'xf];\ . -
kf7\ok':tssf] lrq g+ 7.14_ 

 /]vflrq agfpg l;sfPkl5 To;df ePsf cfs[ltsf ljz]iftfx¿ n]Vg 
nufpg'xf];\ . 

 To;}u/L j:t'nfO{ P]gfsf] s]Gb| / cgGtsf] lardf /fVbf aGg] cfs[ltsf] klg 
/]vflrq agfO{ cfs[ltsf] k|s[lt k|:t't ug{ nufpg'xf];\ . -lrq g+= 7.15_ 

 b[li6ljxLg ljBfyL{x¿nfO{ /]vflrq af/] hfgsf/L lbg lrqdfly wfuf] 6fF;]/ 
:kz{ u/fpg'xf];\ . 

llj|mofsnfk 3: uf]nfsf/ P]gfsf] pkof]lutf -sGs]e / sGe]S; P]gf_ 
 ljBfyL{x¿nfO{ b|'t n]vg (Quick write) tl/sf ckgfO{ uf]nfsf/ P]gf -sGs]e 

/ sGe]S;_ sf] Ps Ps pkof]lutf n]Vg nufpg'xf];\ . 
 kfn}kfnf] ljBfyL{x¿nfO{ k|:t't ug{ nufpg'xf];\ / z}Ifl0fs kf6Ldf l6kf]6 ub}{ 

hfg'xf];\ . -ljBfyL{nfO{ kfn}kfnf] k|:t't ug{ nufpFbf gbf]xl/g] u/L k|:t't ug{ 
lgb]{zg lbg'xf];\_ 

 ljBfyL{x¿sf] cg'ejx¿nfO{ ;d]6\b} uf]nfsf/ P]gfsf] pkof]lutfsf ;DaGwdf 
yk k[i7kf]if0f lbg'xf];\ . 

-u_ d"Nofª\sg  
 sGe]S; P]gfsf] /]vflrq lvRg s'g s'g lgodx¿sf] h?/t k5{ < 
 s]Gb|Ls/0f ljGb' P]gfsf] k5fl8 k5{ eg] Tof] s'g lsl;dsf] P]gf xf] < 
 j:t'nfO{ P]gfsf] s]Gb| / cgGtsf] lardf /fVbf sGe]S; P]gfn] s:tf] 

lsl;dsf] cfs[lt agfpF5 < /]vflrq;lxt k|s[lt n]v . 
 sGs]e P]gfsf] 3 cf]6f pkof]lutfx¿ n]v . 
 sGe]S; P]gfsf] 2 cf]6f pkof]lutf atfpm . 
 ;f}o{ r'nf]df sGs]e P]gf k|of]u ul/G5, lsg < 

-3_ kl/of]hgf sfo{  
ltd|f] ljBfno, ufpF, ;x/ jf a;f]af; :yfg glhs uf]nfsf/ P]gfsf] pkof]u s'g s'g 
sfddf ePsf] 5 < cWoog u/L 5f]6f] l/kf]6 n]v . 
-ª_ lzIfssf nflu yk k[i7kf]if0f 
sGs]e P]gfn] o;df k/]sf ;dfgfGt/ k|sfzsf ls/0fx¿nfO{ k/fjt{g u/L Pp6} 
ljGb'df s]lGb|t ub{5 . kmn:j¿k ;"o{af6 cfPsf k|sfzsf ls/0fx¿ Ps} 7fpFdf s]lGb|t 
eO{ k|z:t dfqfdf tfkzlSt hDdf x'G5 . To;}n] ;"o{af6 cfjZos tfkzlSt hDdf ug{ 
;f}o{ r'nf]df sGs]e P]gf k|of]u ul/G5 . 
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llbg M 5 k|sfzsf] cfjt{g, o;sf sf/0f, lgod / c;/x¿ 
-s_ ljlzi6 p2]Zo  

 k|sfzsf] cfjt{gsf] kl/efiff lbg / o;sf] sf/0f atfpg  
 ;3g / la/n dfWodsf] kl/efiff lbg / klxrfg ug{  
 k|sfzsf] cfjt{gsf lgodx¿ pNn]v ug{  
 k|sfzsf] cfjt{gsf c;/x¿ atfO{ ltgLx¿sf] sf/0f JofVof ug{  

-v_ l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1 k|sfzsf] cfjt{gsf] cjwf/0ff / sf/0f 
 ljBfofyL{{x¿nfO{ lgDgfg';f/ k|Zgx¿ ;f]Wb} 5nkmn u/fpg'xf];\ . 

 -c_ kf]v/Lsf] kfgLsf] ulx/fO{ jf:tljseGbf sd b]lvG5, lsg < 

 -cf_ kfgLdf cfwf 8'afPsf] n6\7L ;txlt/ eFflrPsf] h:t} jf afª\uf] b]lvG5, lsg < 

 5nkmndf ;xhLs/0f ub}{ dfly ;f]lwPsf h:t} b}lgs hLjgdf cg'ej ul/g] 
cGo 36gfx¿ atfpg nufpg'xf];\ . oL 36gfx¿sf] JofVof ug{ k|sfzsf] 
cfjt{g lj|mofsf af/]df hfGg' cfjZos /x]sf] s'/f atfOlbg'xf];\ . 

 k|sfzsf] cfjt{g / o;sf] sf/0faf/]df sIffsf]7fdf a]Grut jf 6]an'ut 
¿kdf 5nkmn u/fO{{ k|:t't ug{ nufpg'xf];\ . 

 ljBfyL{n] k|:t't u/]sf cg'ejnfO{ ;d]6L lgisif{{ k|:t't ug'{xf];\ .  

lj|mofsnfk 2 k|sfzsf] cfjt{g lj|mofsf] c;/ 
 kf7\ok':tsdf ePsf] lj|mofsnfk 7 / 8 sf] k|of]u u/L ljBfyL{{{nfO{ k|bz{g ub}{ 

cjnf]sg u/fpg'xf];\ .  

 Pp6f sfFrsf] lunf;df cfwf hlt kfgL /fvL To;df Pp6f l;;fsnd 58\s] 
kf/]/ 8'afpg'xf];\ / ljBfyL{{nfO{ kfgLdfly / kfgLleqsf] l;;fsndsf] efunfO{ 
Ps}k6s b]lvg] u/L x]g{ nufpg'xf];\ .  

 km]l/ csf]{ vfnL lunf;df Pp6f l;Ssf /fVg'xf];\ . ljBfyL{{nfO{ cjnf]sg ug{ 
nufpFb} To;df lj:tf/} kfgL vGofpFb} hfg'xf];\ .  

 ljBfyL{{nfO{ cjnf]sg u/L b]lvPsf] tYo eGg nufpg'xf];\ . ca ljBfyL{{n] 
l;SsfnfO{ klxn]eGbf dfly p7]sf] b]Vg]5g\  / o; tYojf/] yk hfgsf/L 
u/fpg'xf];\ .  

hfgsf/L M k|sfzsf] cfjt{g lj|mofsf] sf/0fn] j:t'af6 cfPsf k|sfzsf ls/0fx¿ kfgL 
-;3g dfWod_ af6 xfjf -la/n dfWod_ lt/ cfpFbf gd{naf6 6f9f afª\luP/ cfO{ xfd|f] 
cFfvfdf kg]{ x'gfn] xfdLn] lj|mofsnfk 7 / 8 df eP h:t} cg'ej u5f}{ eGg] s'/f 
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k|i6;Fu JofVof ul/lbg'xf];\ . ;fy} ;'?df ;f]w]sf 2 cf]6f cg'ej ;DaGwL k|Zgx¿sf] 
sf/0f klg k|sfzsf] cfjt{gs} c;/ ePsf] s'/f lrq;lxt JofVof ul/lbg'xf];\ . 

llj|mofsnfk 3 k|sfz cfjt{gsf lgodx¿sf] k|of]u 
 lkg, 8«Oª af]8{, l;;fsnd, ;]tf] sfuh / Unf;, :Nofa h:tf ;fdu|Lx¿ 

;ª\sng ug{ nufpg'xf];\ / o;df cfwfl/t lgDg l;4fGtx¿ k|i6 kfg'{xf];\ . 
– cfkltt ls/0f, cfjlt{t ls/0f / gd{n Pp6} ;txsf] Pp6} laGb'df k5{g\ . 
– k|sfzsf] ls/0f la/n dfWodaf6 ;3g dfWoddf hfFbf gd{nlt/ / ;3g 

dfWodaf6 la/n dfWodlt/ hfFbf gd{nb]lv 6f9f afª\luG5 . 
 ;]tf] sfuh lng'xf];\ / To;nfO{ drawing board df yd lkgsf] ;xfotfn] 

6fF:g'xf];\ . sfuhsf] lardf Unf; :Nofa /fv]/ To;sf] jl/kl/ l;;fsndn] 
;fjwfgLk"j{s A, B, C, D lrx\g nufpg'xf];\ . AB ;fO8sf] sl/a Ps ltxfO{ 
efudf ljGb' O lrx\g nufpg'xf];\ / To;df MN n]en lvRg'xf];\ . gd{n;Fu i 
l8u|L x'g] u/L cfkltt ls/0f IO lvRg'xf];\ / b'O{ cf]6f lkgx¿ (P / Q) nfO{ 
uf8\g'xf];\ . ca, Unf; :NofanfO{ klxn] h:t} u/L sfuhdf lvlrPsf] /]vf 
ABCD leq kg]{ u/L /fVg'xf];\ . Unf; :Nofasf] csf]{ ;fO8af6 ckltt 
ls/0faf6 uf8]sf lkg (P / Q) nfO{ x]g'{xf];\ / l;wf x'g] u/L csf]{ b'O{ cf]6f 
lkg (S / T) nfO{ uf8\g'xf];\ . Unf; :NofanfO{ lems]/ lkg ul8Psf ljGb'x¿ 
(S / T) nfO{ hf]8\g'xf];\ . /]vf ST nfO{ R ;Dd nDAofpg'xf];\ . To;}u/L O / R 
nfO{ klg hf]8\g'xf];\ . -lrq M kf7\ok':tssf] k]h g+ 68_ 

lgisif{  
x/]s dfWoddf k|sfzsf] ult km/s km/s x'g] ePsfn] dfWod kl/jt{g x'Fbf 
k|sfz afª\luG5 . 

-u_ d"Nofª\sg 
 k|sfzsf] cfjt{g eg]sf] s] xf] < o;sf] sf/0f s] xf]nf < 
 ;3g dfWod / lj/n dfWodlar pbfx/0f;lxt km/s 5'6\ofpm . 
 k|sfzsf] cfjt{gsf lgodx¿ s] s] x'g\ < 
 sf/0f b]pm M 

(i_ kfgLdf cfwf 8'afPsf] l;;fsnd afª\uf] b]lvG5 . 
(ii_ kf]v/Lsf] kfgLsf] ulx/fO{ jf:tljs ulx/fO{eGbf sd b]lvG5 . 

 kfgLleq b]lvPs} :yfgdf efnf xfg]/ df5fnfO{ dfg{ ;lsPnf < sf/0f;lxt 
pTt/ b]pm . 
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--3_ kl/of]hgf sfo{  

k|sfzsf] cfjt{gsf] sf/0fn] ubf{ b}lgs hLjgdf cg'ej ul/g] % cf]6f tYox¿sf] 
cjnf]sg u/L l6kf]6 tof/ ug{ nufpg'xf];\ . 

-ª_ k|fljlws zAbfjnL  

k|sfzsf] cfjt{g M k|sfz Ps dfWodaf6 csf]{ dfWoddf hfFbf afª\lug] k|lj|mof 

;3g dfWod M t'ngfTds  ¿kdf a9L 3gTj ePsf] dfWod  

lj/n dfWod M t'ngfTds  ¿kdf sd 3gTj ePsf] dfWod 

-r_ lzIfsnfO{ yk k[i7kf]if0f 

 

 

 

 

 

 

lbg 6:  k|of]ufTds sfo{ 

-s_ ljlzi6 p2]Zo  

 sGs]e P]gfaf6 kbf{df jf:tljs cfs[lt agfO{ k|bz{g ug{ / lrq agfO{ pSt 
P]gfsf] s]Gb|Ls/0f b'/L gfKg  

 Unf; :Nofasf] k|of]u u/L k|sfzsf] cfjt{g lj|mof / o;sf lgodx¿ k'li6 ug{  

-v_ l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1 sGs]e / sGe]S; P]gfaf6 aGg] cfs[ltsf] k|of]u 
 sIffsf] cfsf/ / ljBfyL{{{ ;ª\Vofcg';f/ ljBfyL{{{x¿sf] ;d"x lgdf{0f ug'{xf];\ .  
 k|To]s ;d"xnfO{ 1/1 cf]6f sGs]e P]gf ljt/0f u/L kf7\ok':tssf] lj|mofsnfk 

4 cg';f/ ug{ nufpg'xf];\ / cfjZos ;xhLs/0f ug'{xf];\ . 

 a9L 3gTj ePsf]  
 k|sfzsf] ult sd 
 o; dfWoddf k|j]z ubf{ k|sfz 

gd{nlt/ em'S5 . 

 sd 3gTj ePsf]  
 k|sfzsf] ult a9L 
 o; dfWoddf k|j]z ubf{ k|sfz 

gd{naf6 6f9f hfG5 . 
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 Pp6f sGe]S; n]G;nfO{ em\ofnlt/ kmsf{pg nufpg'xf];\ . ca P]gfsf] 20-30 
cm sf] b'/Ldf ;]tf] afSnf] sfuh /fvL k/fjlt{t ls/0fnfO{ To;df kfg{ 
nufpg'xf]; . 

 ha sfuhdf aflx/sf j:t'sf] cfs[lt k|i6 ¿kdf b]lvG5 ta sfuh / P]gfsf] 
larsf] b'/L gfKg nufpg'xf];\ . o; b'/LnfO{ s]Gb|Ls/0f b'/L (focal length) 
elgG5 . oL cfs[ltx¿ kbf{df ptfg{ ;lsPsfn] jf:tljs cfs[lt (real 
image) x'g\ egL atfOlbg'xf];\ .  

 ljBfyL{x¿nfO{ klg kfn}kfnf] ;]tf] kbf{df j:t'sf] cfs[lt agfO{ k|bz{g ug{ ufO{ 
lrq agfpg nufpg'xf];\ . 

 llj|mofsnfk 2 k|sfzsf] cfjt{gsf] lgodsf] k|of]u 
 dfly plNnlvt k|To]s ;d"xnfO{ 1/1 cf]6f sFfrsf] :Nofa k|bfg ug'{xf];\ / 

kf7\ok':tssf] lj|mofsnfk 6 df eg] cg';f/ ug{ nufpg'xf];\ . o;f] ubf{ 
k|To]s ;d"xnfO{ ;xof]u ug'{xf];\ . 

  lj|mofsnfkkl5 ;]tf] sfuhdf tof/ ePsf] lrq lstfasf] lrq g+= 7.16 ;Fu 
bFfHg nufpg'xf];\ . 

 k|of]usf cfwf/df k|sfzsf] cfjt{g lj|mof k|i6;Fu JofVof u/L lgodx¿ n]Vg 
nufpg'xf];\ / ;]tf] sfuhdf ePsf] lrqsf] cfwf/df cfkltt ls/0f (incident 
ray), cfjlt{t ls/0f (refracted ray) / Odh]{G6 ls/0f (emergent ray) sf] 
gfd n]Vg nufpg'xf];\ . 

-u_ d"Nofª\sg  

 jf:tljs cfs[lt eg]sf] s] xf] < s:tf] P]gfn] j:t'sf] jf:tljs cfs[lt 
agfpg ;S5 < 

 s:tf] cj:yfdf sfuh / P]gflarsf] b'/L s]Gb|Ls/0f b'/L x'G5 < 
 sFfrsf] :Nofa / xfjfdWo] s'g rFflx ;3g dfWod xf] / lsg < 
 k|sfzsf] cfjt{gsf lgodx¿ s] s] x'g\ < 
 tnsf] /]vflrq k"/f u/ . 

 

 

 

 

 

 

 
B 

N 

M A 

xfjf 

sFfrsf] :Nofa 
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 leGgtf atfpm M 
 -i _ la/n dfWod / ;3g dfWo 
 -ii_ jf:tljs cfs[lt / cjf:tljs cfs[lt 
 -iii) sGs]e P]gf / sGe]S; P]gf 
--3_ yk cWoog ;fdu|L  
;dtn P]gfdf xfd|f] cfs[lt b]lvg] t/ klqsf k9\bf klqsfdf cfs[lt gb]lvg] sf/0f M 
;dtn P]gfn] lgoldt k/fjt{g ub{5 / cfs[lt agfpg ;S5 t/ klqsfsf] ;tx 
;dtn gePsfn] lgoldt k/fjtg x'Fb}g . To;}n] xfd|f] cfs[lt b]lvFb}g . 
j:t'nfO{ ljleGg :yfgdf /fVbf sGs]e P]gfn] agfpg] cfs[ltx¿sf yk /]vflrqx¿ M 
-c_ C df /fVbf 

 – 
jf:tljs, pN6f], j:t' hq} / C df aG5 . 
-cf_ C / F sf] lardf /fVbf  
 – jf:tljs  
 – pN6f] 
 – 7'nf]] 
 – C eGbf k5fl8 
-O_ F df /fVbf  
      
     – jf:tljs 
 – pN6f] 
 – w]/} 7'nf]]  
 – C eGbf k5fl8 

-O{_ F / P sf] lardf /fVbf 
– cjf:tljs 

 – 7f8f] 
 – w]/} 7'nf]] 

 – P]gfeGbf k5fl8 
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--s_ kf]v/Lsf] kfgLleq /x]sf] df5f jf:tljs :yfgeGbf dfly b]lvg] sf/0f  

                
DffgfF}, kf]v/Lleq /x]sf] df5fsf] jf:tljs :yfg 
AB 5 . df5fsf] b'O{ 5]p A / B af6 cfPsf 
cfkltt ls/0fx¿ kfgLsf] dfWod x'Fb} ;txaflx/ 
xfjfsf] dfWoddf hFfbf k|sfzsf] cfjt{gsf] 
sf/0fn] gd{naf6 6f9f afª\luP/ xfd|f] cFfvfdf 
kb{5 . o:tf] lj|mofn] ubf{ xfdLn] df5fnfO{ 
jf:tljs :yfg AB eGbf s]xL dflysf] :yfg 
A'B' df b]V5f}F . To;}n] k|sfzsf] cfjt{g 

lj|mofn] ubf{ kf]v/Lsf] df5f jf:tljs :yfgeGbf dfly b]lvG5 .                                      

-v_ kfgLdf cfwf 8'afPsf] l;;fsnd afª\uf] b]lvG5 . kfgLdf 
l;;fsnd 8'afpFbf afª\uf] b]lvg] k|sfzsf] cfjt{gsf] sf/0fn] xf] 
. k|sfzsf] ls/0f kfgLaf6 (denser medium) xfjf (rarer 
medium) df cfpFbf, normal af6 afª\luP/ hfG5, ;f] sf/0fn] 
cfs[lt jf:tljs :yfgeGbf dfly aGb5 / afª\uf] b]lvG5 . 

k|sfzsf] cfjt{gsf] lgod -:g]nsf] lgod_  

s'g} b'O{cf]6f dfWodsf] nflu, cfkltt sf]0fsf] sine sf] dfg / cfjlt{t sf]0fsf] sine 
sf] dfgsf] cg'kft ;w}F l:y/ x'G5 / pSt l:y/ dfgnfO{ klxnf] dfWodsf] t'ngfdf 
bf];|f] dfWodsf] l/k|mflS6e OG8]S; (Refractive index) elgG5 . o;nfO{ u|Ls cIf/ 'μ' 
n] hgfOG5 . 

   
rSin
iSin

 hxFf, i = cfkltt sf]0f, r = cfjlt{t sf]0f 

xfjfsf] t'ngfdf, 
-c_ kfgLsf] l/k|mflS6e OG8]S; Ö 1.33 
-cf_ sFfrsf] l/k|mflS6e OG8]S; Ö 1.55 

– lj|mofsnfk 6 sf] k|of]udf i  / r  sf] dfg kTtf nufP/ sFfrsf] 
l/k|mflS6e OG8]S; klg kTtf nufpg ;lsG5 . 

-ª_ ;Gbe{ ;fdu|L  
1.  http://www.physicsclassroom.com/class/refln 
2. http://www.physicsclassroom.com/class/refrn 
3. http://www.physicsclassroom.com/mmedia/optics 
4. Principles of physics, Grade – XI. 
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PPsfO 8   Wjlg (sound)  

cg'dflgt 3G6L M 3 (2 ;}4flGts + 1 k|of]ufTds_ 

1= l;sfO pknlAw  

 Wjlg ;DaGwL zAbfjnLx¿ -ult, cfj[lTt / t/ª\u nDafO_ sf] kl/ro lbg   

 Kf|ltWjlg / u'~hfodfg c;/sf] kl/ro lbg, c;/ atfpg / km/s 5'6\ofpg  

2= ljifoj:t' ljefhg / l;sfO  ;fdu|L  

lbbg ljifoj:t'  l;sfO ;fdu|L  

1 Wjlg t/ª\u, t/ª\u nDafO, cfj[lTt / 
Wjlgsf] j]u 

Wjlg pTkfbg ug]{ ljleGg j:t'x¿ 
h:t} M nfdf] l:k|ª l;7L 6\o'lgª 
kmf]s{ cflb . 

2 Wjlgsf] k/fjt{g, k|ltWjlg u'~hfodfg, 
k|ltWjlg ;DaGwL ;/n ul0ftLo ;Df:of 

Kf|ltWjlg / u'~hfodfg k|bz{g 
;DaGwL >Job[Zo ;fdu|L 

3 k|of]ufTds lj|mofsnfk :6k jfr 

3 = ljlzi6 p2]Zo, l;sfO ;xhLs/0f lj|mofsnfk, d"Nofª\sg  

lbg 1 M  Wjlg t/ª\u, t/ª\u nDafO / cfj[lTt 

-s_ ljlzi6 p2]Zo 

 Wjlg / Wjlg t/ª\usf] kl/ro lbg  

 Wjlgsf] k|;f/0f k|lj|mof atfpg  

 t/ª\u nDafO / cfj[lTTfsf] kl/ro lbg  

 Wjlgsf] j]u cfj[lTt / t/ª\u nDafOlarsf] ;DaGw atfpg / ul0ftLo 
;d:of ;dfwfg ug{  

-v_ l;sfO ;xhLs/0f lj|mofsnfk   

lj|mofsnfk 1 Wjlgsf] kl/ro / k|;f/0f 

 ljBfyL{{x¿nfO{ sIffsf]7fdf pknAw ljleGg ;fdu|Laf6 Wjlg pTkGg ug{ 
nufpg'xf];\ . h:t} M af]n]/, l;7L ahfP/, 8:6/n] 6]andf lk6]/, 6\o'lgª 
kmf]s{n] /a/ ss{df 7f]s]/ cflb . 

 dflysf] lj|mofsnfk;Fu ;DalGwt lgDg k|Zgx¿df 5nkmn u/fpg'xf];\ . 
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 Wjlg s] xf] < 

 Wjlg s;/L pTkGg x'G5 < 
 Wjlg k|;f/0f x'g s]sf] h?/t k5{ xf]nf < 

 5nkmnsf] cfwf/df lgisif{{ k|:t't ug'{xf];\ M j:t'sf] sDkgaf6 Wjlg pTkGg 
x'G5 . j:t'sf] sDkg x'Fbf t/ª\ux¿ pTkGg eO{ ltg} t/ªux¿af6 Wjlg 
zlStsf] k|;f/0f x'G5 . Wjlg pTkGg x'g dfWod -7f];, t/n / UofF;_ sf] 
h?/t k5{ . 

 b'O{ hgf ljBfyL{nfO{ Pp6f nfdf] l:k|ª NofO{ tGsfpg nufpg] / Ps 5]p 
;dft]sf] ljBfyL{nfO{ lj:tf/} tlGsPsf] l:k|ªdf xfGg nufpg] / csf]{ ljBfyL{n] 
s] cg'ej u5{ < eGg nufpg'xf];\ .  

 ljBfyL{x¿af6 k|fKt k|ltlj|mofx¿nfO{ ;d]6\b} k|of]usf] lgisif{{ atfpg'xf];\ .  

lgisif{{ M hxfF lxsf{Psf] xf] ToxfF t/ª\u pTkGg x'G5 / tL t/ª\ux¿ k/fjt{g 
eO{ k'gM klxn]s} 7fpFdf kms{G5g\ . t/ª\u k|;f/0f x'Fbf l:k|ªsf rSsfx¿ bfofF 
afofF sDkg ePsf] b]lvG5 . t/ª\u pTkGg ePsf] 7fpFsf l:k|ªsf rSsfx¿ 
vfFlbG5g / To;kl5sf rSsfx¿ km'S5g\ . of] j|md 5]p;Dd x'G5 . km]l/ 
vfFlbPsf rSsfx¿ km'S5g\ eg] km's]sf rSsfx¿ vfFlbb} hfG5g\ . olta]nf 
rSsfx¿sf] sDkg / t/ª\u k|;f/0fsf] lbzf Pp6} x'G5 . o; lsl;dsf] 
t/ª\unfO{ nª\luRo'l8gn (Longitudinal wave) t/ª\u elgG5 . vfFlbPsf] 
l:k|ªsf] efunfO{ compression / km's]sf] efunfO{ rarefaction elgG5 . 

 Wjlgsf] t/ª\u nDafO, cfj[lTt / j]unfO{ tkl;nsf] lrq z}Ifl0fs kf6Ldf 
agfO{ 5nkmn u/fpg'xf];\ . ;fy} ltgLx¿sf] ;ª\s]t / PsfOx¿ klxrfg ug{ 
nufpg'xf];\ . 

 

 

  

               t/ª\u nDafO (Wave length)  

 lrqsf] cfwf/df 5nkmn kZrft\ lgDg lgisif{{ lbg'xf];\ M  t/ª\u k|;f/0f x'Fbf 
Pp6f vfFlbPsf c0f'af6 ;a}eGbf glhssf] csf]{ vfFlbPsf c0f';Ddsf] b'/LnfO{ 
jf k'ms]sf] c0f'af6 ;a}eGbf glhssf] k'ms]sf] c0f';Ddsf] b'/LnfO{ Ps t/ª\u 

 t/ª\u nDafO - _ 

 

Speaker  



77 
 

nDafO elgG5 .  o;nfO{   n] hgfOG5 / ld6/ PsfOdf gflkG5 . k|lt 
;]s]G8 pTkGg x'g] k"0f{ t/ª\usf] ;ª\VofnfO{ cfj[lTt elgG5 . o;nfO{ f n] 
hgfOG5 . o;sf] PsfO xh{ (Hertz) xf] h;nfO{ Hz n] hgfOG5 .  

 Wjlgsf t/ª\u nDafO, cfj[lTt / j]ularsf] ;DaGw  

    Wjlgsf] j]u (V) = cfj[lTt (f)× t/ª nDafO - _  

k'g/fj[lTt u/fO{{ kf7\ok':tssf] pbfx/0f 1 / 2 jf ;f] h:t} ;fwf/0f ul0ftLo ;d:of 
agfO{ ;dfwfg ug{ nufpg'xf];\ / cfjZos ;xhLs/0f ug'{xf];\ . 

llj|mofsnfk 2 7f]; dfWoddf Wjlg k|;f/0f x'G5 eGg] s'/fsf] k|bz{g 

 nfdf] wfuf], b'O{ cf]6f ;nfOsf vfnL a6\6fx¿, b'O{ cf]6f ;nfOsf sfF6Lx¿ 
lng'xf];\ .  

 ca b'O{ cf]6f ;nfOsf vfnL a6\6fx¿ lng'xf];\ / k|To]ssf] lkFwdf Kjfn 
kfg'{xf];\ . 

  Kjfnaf6 wfuf] l5/fO{ afFWg'xf];\ / leqkl6\6af6 ;nfOsf] sf6L c8\sfpg'xf];\ / 
To:t} csf]{ k6\l6sf] a6\6fdf klg ug'{xf];\ . 

  ljBfyL{nfO{ hf]8L hf]8Ldf a:g nufO{ Pp6f a6\6f cfk"mn] ;dfO{ csf]{ a6\6f 
;fyLnfO{ ;dfpg nufpg] / sfgsf] glhs /fvL cfk"mn] ;fgf] :j/n] af]Ng / 
;fyLnfO{ ;'Gg nufpg] ug'{xf];\ . 

 Aflx/f ljBfyL{x¿nfO{ sDkg / t/ª\u k|;f/0fsf] af/]df hfgsf/L lbg sDkgsf] 
:kz{ u/fpg'xf];\ . 

 af]n]sf] Ps csf]{n] k|i6;Fu ;'Gg ;s] g;s]sf] jf/] ;f]Wg] / 5nkmn u/L 
lgisif{df k'Ug'xf];\ . -af]Ng] ;dodf wfuf] tlGsPsf] x'g'k5{ ._  

lgisif{ M Wjlg 7f]; dfWodaf6 /fd|/L k|;f/0f x'G5 . 

-u_ d"Nofª\sg 

 Wjlg t/ª\u s;/L k|;f/0f x'G5 < of] s'g lsl;dsf] t/ª\u xf] < 

 nª\luRo'l8gn t/ª\u eg]sf] s] xf] < 

 kl/efiff PsfO / ;ª\s]t n]Vf . 
(i_ t/ª\u nDafO  -ii_ cfj[lTt   -iii_ Wjlgsf] j]u 

 3.3 m t/ª\u nDafO ePsf] Wjlgsf] j]u 330m/s eP cfj[lTt slt x'G5 < 
 Wjlg t/ª\usf] cfj[lTt 80 HZ  5 eGgfn] s] a'lemG5 < 

 15 m t/ª\u nDafO ePsf] Wjlgsf] cfj[lTt 100 Hz eP ;f] Wjlgsf] j]u slt 
x'G5 <   [pTt/ M 1500 m/s] 
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--3_  kl/of]hgf sfo{  

ljBfyL{{nfO{ cfkm" /x]sf] If]qdf /x]sf] jf ;'lgg] Pkm= Pd /]l8of]x¿sf] cfj[lTt slt slt 
/x]5 < kTtf nufO{ ;"rL tof/ kfg{ nufO{ sIffdf k|:t't ug{ nufpg'xf];\ .  

-r_ lzIfssf nflu yk k[i7kf]if0f 

nª\luRo'l8gn t/ª\usf ljz]iftfx¿  

 dfWodsf s0fx¿sf] sDkgsf] lbzf / t/ª\u k|;f/0fsf] lbzf Pp6} x'G5 . 

 ;a} s0fx¿sf] PDklNRo'8, cfj[lTt / cjlw Pp6} x'G5 . 

 7f];, t/n / UofF; ;a} dfWoddf k|;f/0f x'g ;S5 . 

 Wjlg vfFlbPsf] / km's]sf] >]0fLx¿sf] ¿kdf k|;f/0f x'G5 .  

 vfFlbPsf] efudf rfk / 3gTj clwstd / km's]sf] efudf Go'gtd x'G5 . 

xfjfdf k|;f/0f eO/x]sf] nª\luRo'gn t/ª\u 

 

lbg 2.  Wjlgsf] k/fjt{g, k|ltWjlg / u'~hfodfg  tyf k|ltWjlg ;DaGwL 
;/n ul0ftLo ;d:of  

-s_ ljlzi6 p2]Zo 

 Wjlgsf] k/fjt{g / u'~hfodfgsf] kl/ro lbg  

 k|ltWjlg / u'~hfodfgaLr km/s 5'6\ofpg  

 k|ltWjlg ;DaGwL ;/n ul0ftLo ;d:ofx¿ xn ug{  

-v_ l;sfO ;xhLs/0f lj|mofsnfk   

lj|mofsnfk 1 Wjlgsf] k/fjt{g, k|ltWjlg / u'~hfodfg 
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 lgDglnlvt k|Zgx¿ ;f]Wb} ljBfyL{{{nfO{ cfˆgf cg'ejx¿ ;'gfpg'xf];\ / 
pgLx¿sf] cg'ej klg ;'gfpg nufpg'xf];\ . 

 cUnf] kxf8 jf kx/fsf] cufl8 vfF]r jf ;'g;fg hª\unsf] lardf a;]/ 
s/fpFbf s] x'G5, lsg < 

 vfnL / 7'nf sf]7fdf af]Nbf cfjfh s:tf] ;'lgG5, lsg < 

 rf}/df af]Nbf / vfnL sf]7fdf af]Nbf s] km/s k5{ < 
 Wjlgsf] k/fj{tg, k|ltWjlg / u'~hfodfg ;DaGwL lel8of] k|bz{g ug'{xf];\ / 

ljBfyL{x¿nfO{ /fd|/L cjnf]sg ug{ nufpg'xf];\ . 
 Wjlgsf] k/fjt{g, k|ltWjlg / u'~hfodfg ;DaGwdf lel8of]df cjnf]sg 

u/]sf kIfx¿sf] af/]df ljBfyL{nfO{ k|:t't ug{ nufpg'xf];\ / lgisif{{ k]; 
ug'{xf];\ . 

lgisif{{   

– ha Wjlgsf t/ª\ux¿ 3/sf] leTtf, kxf8sf] ;tx, r6\6fgsf] ;tx h:tf 
s'g} s8f tyf ;dtn ;txdf 7Ss/ vfG5g\ ta t/ª\ux¿ k/fjt{g x'G5g\ . 
Wjlgsf t/ª\ux¿ k/fjt{g x'Fbf logn] k|sfzsf t/ª\ux¿sf k/fjt{gsf 
lgodx¿ kfngf u5{g\ . 7'nf] sf]7f jf xn cflbsf Wjlg k/fjt{g 7f]; 
j:t'x¿df 7f]lsP/ x'G5 . s'g} s8f ;txdf 7Ss/ vfO{ kmls{g] WjlgnfO{ 
Wjlgsf] k/fjt{g elgG5 . 

– Wjlgsf] k/fjt{gsf] sf/0f k|ltWjlg (Echo)  k}bf x'G5 . ha s'g} ;|f]taf6 
lg:s]sf] Wjlg 6f9f /x]sf] 3/sf] leTtf, kxf8sf] ;txdf 7Ss/ vfO{ k/fjt{g 
eO{ bf]xf]/f] ;'lgG5 o:tf] WjlgnfO{ k|ltWjlg (Echo) elgG5 . o;}u/L 6f9f 
/x]sf] kxf8sf] vf]r, ulx/f] Ogf/ tyf kvf{n cflbdf klg o:t} ;'lgG5 . 
o;/L k|ltWjlg x'Fbf bf]xf]/f] cfjfh k|i6 ;'lgG5 .  

– Wjlg lglZrt b'/Lsf] s'g} ;txdf 7Ss/ vfO{ k/fjt{g eP/ ;'lgg] WjlgnfO{ 
k|ltWjlg (Echo) elgG5 . k|ltWjlg x'g Wjlgsf] ;|f]t / k/fjt{g x'g] 
;txlarsf] b'/L 17m eGbf a9L x'g'k5{ . 

– olb k/fjt{g ug]{ ;tx Wjlgsf] ;|f]t 17m eGbf glhs 5 eg] k/fjlt{t 
Wjlg d"n Wjlg;Fu} ldl;G5, h;n] ubf{ Wjlg nlDaPsf] ;'lgG5 . Wjlgsf] o; 
k|sf/sf] c;/nfO{ u'~hfodfg (Reverberation) elgG5 .  

– u'~hfodfgdf bf]xf]/f] cfjfh k|i6 ;'lgFb}g . k|fo xn, ;efu[x, ;flª\ults 
sfo{j|md :yn cflb :yfgx¿df s]xL dfq u'~hfodfg x'g] u/L logLx¿sf] 
lgdf{0f ul/Psf] x'G5 . o; Joj:yfn] ;ª\uLtnfO{ lg/Gt/tf k|bfg ub{5 . t/ 
cfjZostfeGbf a9L u'~hfodfg ePdf ;ª\uLt c:tJo:t x'G5 . o; 
k|sf/sf] c;/af6 d'St x'g xnsf] leTtf / l;lnª Wjlg ;f]:g] j:t'n] 
9flsPsf] x'G5 . 
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llj|mofsnfk 2 k|ltWjlg / u'~hfodfgsf] km/s, k|ltWjlg ;DaGwL ul0ftLo ;d:of 

 lel8of] cjnf]sg tyf 5nkmn / k|:t't ul/Psf] lgisif{{sf] cfwf/df k|To]s 
ljBfyL{nfO{ k|ltWjlg / u'~hfodfglarsf] km/s rf6{ tof/ kfg{ nufpg'xf];\ . 

 k|ltWjlg / u''~hfodfg;Fu ;DaGwL b}lgs hLjgsf 36gfx¿ JofVof ug'{'xf];\ . 

  k|ltWjlg ;DaGwL ;/n ul0ftLo ;d:of xn ug]{ ;"q :yflkt ul/lbg'xf];\ . 

 

 

 

 

 Kff7\ok':tssf] pbfx/0f 3 jf ;f] h:t} ;d:of lgdf{0f u/L r/0fa4 ¿kdf 
;dfwfg ug'{xf];\ / cGo ;d:ofx¿ agfO{ ljBfyL{nfO{ xn ug{ nufpg'xf];\ . 

-u_  d"Nofª\sg 

 Wjlgsf] k/fjt{g, k|ltWjlg / u'~hfodfg eg]sf] s] xf] < pbfx/0f;lxt eg . 
 k|ltWjlg / u'~hfodfgdf s] s] leGgtf 5g\ < 
 gofF aGb} u/]sf 7'nf vfnL sf]7fdf u'~hfodfg x'G5 t/ ;fdfg ePsf] 

sf]7fx¿df u'~hfodfg xF'b}g, lsg < 
 kfgLhxfhaf6 ;d'b|sf] lkFwlt/ k7fPsf] Wjlg t/ª\sf] 2 sec. kl5 k|ltWjlg 

;'lgof] eg] ;d'b|sf] ulx/fO slt xf]nf < 

-3_ kl/of]hgf sfo{  

ltd|f] l5d]sdf /x]sf Wjlgsf ;|f]tx¿sf ;"rL tof/ u/L sIffdf k|:t't u/ . 

lbg 3: k|of]ufTds lj|mofsnfk  

-s_ ljlzi6 p2]Zo  

 k|ltWjlg ;'g]/ Wjlgsf] ;|f]t / k/fjt{g ug]{ j:t'larsf] b'/L lx;fa ug{  

-v_ l;sfO ;xhLs/0f lj|mofsnfk   

 ljBfyL{{nfO{ ljBfno If]q glhs /x]sf] hª\un jf kxf8sf] vf]r jf cUnf] 
kvf{n ePsf] 7fpFdf 5f]6f] cjnf]sg e|d0fdf n}hfg'xf];\ . 

 e|d0f :yndf k'u]kl5 ;a} ljBfyL{{nfO{ kfn}kfnf] k|ltWjlg pTkGg u/fpg 
nufpg'xf];\ / k|ltWjlg ;'lgg nfu]sf] ;do :6kjfrsf] ;xfotfn] gf]6 ug{ 
nufpg'xf];\ . Wjlgsf] j]u (V)= 330m/s dfGg nufpg'xf];\ .  

 
 
 
 
 

           cyjf,   V =  Or, d =   

Wjlgsf] j]u Ö 
Wjlgn] kf/ u/]sf] b/L

k|ltWjlg ;'lgg nfu]sf] ;do 
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 To;kl5 k|To]s ljBfyL{nfO{ cfkm"n] gf]6 u/]sf] ;do / Wjlgsf] j]u k|of]u u/L 

d =  ;"qcg';f/ cfˆgf] / k/fjt{g ug]{ j:t' -;tx_ larsf] b'/L lx;fa ug{ 

nufpg'xf];\ . 

 ;a} ljBfyL{{{x¿n] lgsfn]sf] b'/Lsf] dfg t'ngf ug{ nufpg'xf];\ .  

Gff]6 M ;a} ljBfyL{{x¿nfO{ Pp6} 7fFpdf kfn}kfnf] pleP/ s/fpg nufPsf] x'gfn] 
k|To]s ljBfyL{{{ / k/fjt{g ug{ ;txlarsf] b'/L nueu a/fa/ g} cfpg'k5{ . _ 

--u_ d"Nofª\sg 

 Wjlgsf] ;|f]t / k/fjt{g ug]{ ;txlar b'/L (d) s;/L kTtf nufOG5 < 

 k|ltWjlg eg]sf] s] xf] < 

 s] Wjlgsf] ;|f]t -ltd|f]_ k/fjt{g ug]{ j:t'larsf] b'/L 17m eGbf a9L 5 < 
olb 17m eGbf sd b'/Laf6 cfjfh lgsfn]sf] eP s] x'GYof] < 

-3_ kl/of]hgf sfo{  

Ps Ps cf]6f /]l8of] Ps Ps hgf ljBfyL{{sf] ;fydf lnP/ s'g} rf}/sf] kNnf] 5pdf 
hfg nufpg'xf];\ . b'j}df Pp6} :6];g nufP/ vf]Ng nufpg'xf];\ . Pp6fnfO{ 7'nf]] 
volume df ahfpg nufpg'xf];\ . b'j} /]l8of]af6 cfPsf] cfjfhsf] slt slta]/ kl5 
;'lgG5 . Stop watch n] ;dosf] /]s8{ /fVg nufO{ b'j} /]l8of]larsf] b'/L kTtf 
nufpg lbg'xf];\ . o; cj:yfdf k|ltWjlg g;'lgPsfn] d= v/t k|of]u ug]{ eGg'xf];\ . 

;Gbe{ ;fdu|L M 

1. www.physicsclassroom.com/class/sound 
2. www.physicsclassroom.com/media/waves 
3. Principles of physics , Grade XI  
What is minimum distance for an echo to be produced?  
As the sensation of sound persists in our brain for about 0.1 s, to hear a distinct 
echo the time interval between the original sound and the reflected one must be at 
least 0.1s. If we take the speed of sound to be 344 m/s at a given temperature, say 
at 22 ºC in air, sound must go to the obstacle and reach back the ear of the listener 
on reflection after 0.1s.  

Hence, the total distance covered by the sound from the point of generation to the 
reflecting surface and back should be at least (344 m/s) ×0.1 s = 34.4 m. Thus, for 
hearing distinct echoes, the minimum distance of the obstacle from the source of 
sound must be half of this distance. I.e., 34.4/2=17.2m [given speed of sound 
344m/s]  
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  PsfO 9   r'DasTj (Magnetism)                                        
cg'dflgt 3G6L M 2 -;}4flGts _ 

1= l;sfO pknlAn 

 r'DasTjsf] cf0fljs l;4fGtsf] j0f{g ug{ 

 r'DjsLo pkkfbgsf] kl/efiff lbg, k|bz{g ug{ / j0f{g ug{ 

 r'DasLo zlStsf] x|f;sf] sf/0f / r'DasLo zlSt ;+/If0fsf pkfox¿ 
atfpg  

2= ljifoj:t' ljefhg / l;sfO ;fdu|L  

lbg ljifoj:t' l;sfO ;fdu|L 

1 r'DasTjsf] cf0fljs l;4fGt 58 r'Dasx¿, An]8, r'DasLo j:t' -h:t} M 
kmnfdsf] lsnf_, lstfasf] lrq g+= 9.2 / 
9.3 k|i6;Fu agfOPsf] sf8{af]8{ k]k/ -
rf6{k]k/_ 

2 r'DasLo pkfkfbg, r'DasLo 
zlStsf] x|f; tyf o;sf] 
;+/If0fsf pkfox¿ 

58 r'Das, kmnfdsf] lsnf, kmnfdsf] 
lkgx¿ 

 

3= ljlzi6 p2]Zo, l;sfO ;xhLs/0f lj|mofsnfk / d"Nofª\sg 

lbg 1:  r'DasTjsf] cf0fljs l;4fGt (Molecular theory of magnetism) 

-s_ ljlzi6 p2]Zo  

 r'Dassf] kl/efiff lbg 
 r'DasLo j:t'df c0f'r'Dasx¿sf] l:ylt lrq;lxt atfpg 
 r'Dasdf c0f'r'Dasx¿sf] cj:yf lrqåf/f b]vfO{ JofVof ug{  
 r'DasTjsf] cf0fljs l;4fGtnfO{ kl/eflift ug{  
 c0f'r'Dassf] kl/efiff lbg 
 r'Dassf w|'ax¿ slxNo} klg 5'6\l6b}gg\ eGg] tYo k|of]uåf/f k'li6 ug{ 

-v_ l;sfO ;xhLs/0f lj|mofsnfk 

lj|mofsnfk 1 r'Dassf] cjwf/0ff 

 sIffdf /x]sf] 6]an jf ljBfyL{x¿s]f 8]:sdf Pp6f 58 r'Das /fVg'xf];\ / 
To;sf] jl/kl/ kmnfdsf 6'j|mf jf lsnfx¿ / afn'jf /fVg'xf];\ . 
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  r'Das glhssf kmnfdsf 6'j|mfx¿ jf lsnfx¿ cfk"mlt/ cfsif{0f ub{5g\ / 
afn'jfnfO{ cfsif{0f gug]{ s'/f b]vfO{ ljBfyL{{x¿nfO{ r'Dassf] kl/efiff 
atfOlbg'xf];\ . 

llj|mofsnfk 2 c0f'r'Das tyf cf0fljs l;4fGtsf] cjwf/0ff 

 Kff7\ok':tssf] lrq g+ 9.2 / 9.3 :ki6;Fu agfOPsf] rf6{ k]k/ k|bz{g ug'{xf];\ 
/ o;sf cfwf/df c0f' r'Das, cf0fljs l;4fGtsf] cfwf/df r'DasLo j:t'df 
c0f' r'Dasx¿sf] l:ylt af/]df ;f]Rg] hf]8L agfpg] / cg'ej cfbfgk|bfg ug]{ 
tl/sf k|of]u ug'{xf];\ . 

 Kf|To]s hf]8Laf6 lgisif{sf]  ¿kdf k|:t't ePsf s'/fx¿nfO{ z}Ifl0fs kf6Ldf 
l6Kb} hfg'xf];\  / cGtdf rf6{ k]k/sf] dfWodaf6 yk k[i7kf]if0f;lxt lgisif{ 
lbg'xf];\ . 

lj|mofsnfk 3 r'Das agfpg] tl/sf / r'Dassf w'|jx¿ 

 ljBfyL{{x¿nfO{ kf7\ok':tssf] lj|mofsnfk 1 cg';f/ r'Das / An]8sf] k|of]u 
u/L k|bz{g ug'{xf];\  h;cGtu{t Pp6f An]8 lng'xf];\ / To;nfO{ cfwf ug{'xf];\ 
/ Pp6f 6'j|mfnfO{ r'Dasn] /u8]/ r'Das agfpg'xf];\ .  

 r'Das ag] gag]sf] ljBfyL{{{x¿nfO{ k/LIf0f ug{ nufpg'xf];\ . 
 An]8sf] pSt 6'j|mfnfO{ ;fjwfgLk"j{s 4-5 6'j|mf ug{'xf];\ / k|To]s 6'j|mfdf pTt/L 

/ blIf0fL w'|j 5g\ eGg] olsg ug{ r'DasLo sDkf;sf] ;xfotf lng'xf];\ . oL 
6'j|mf / afFsL cfwfsf] 6'j|mflar s] cGt/ x'G5 < 6'j|mfx¿df lrx\g nufO{ ;Fu} 
s;/L a:5g\ < cjnf]sg ug{ nufO{ lgisif{ eGg nufpg'xf];\ . 

 Dfflysf] lj|mofsnfknfO{ k|To]s 8]:s jf a]Grut ¿kdf ljBfyL{x¿nfO{ ug{ 
nufpg'xf];\ / o; sfo{df ;xhLs/0f ug'{xf];\ . 

-u_ d"Nofª\sg 

 r'Dassf] cf0fljs l;4fGt eg]sf] s] xf] < 

 c0f'r'Das eg]sf] s] xf] < 

 r'DasLo j:t' / r'Dasdf c0f'r'Dasx¿sf] l:ylt lrqåf/f b]vfpm . 

 r'Dasn] r'DasLo u'0f b]vfpF5 t/ r'DasLo j:t'n] b]vfpFb}g, lsg < 

 r'DasnfO{ hlt 6'j|mf kf/] klg o;sf w|'jx¿nfO{ 5'6\ofpg ;lsFb}g, lsg < 

-3_ kl/of]hgf sfo{  

ljBfyL{{x¿nfO{ j:t' / r'Dasdf c0f'x¿sf] l:ylt sf8{af]8{df lrq agfO{ sIffdf k|bz{g 
ug{ nufpg'xf];\ . 
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--ª_ k|fljlws zAbfjnL 

c0f' r'Das M ;a}eGbf ;fgf] 6'j|mf h;df r'DasLo u'0f ljBdfg x'G5 . 

r'DasLo j:t'M h'g j:t'nfO{ r'Dasn] tfG5 . 

-r_ lzIfssf nflu yk k[i7kf]if0f 

k[YjL cfkm}F klg 7'nf] r'Das xf] . o;sf] ef}uf]lns pTt/L w|'jk6\l6 r'DasLo blIf0fL w|'j 
k5{ . To:t} o;sf] ef}uf]lns blIf0fL w|'ak6\l6 r'DasLo pTt/L w|'a k5{ . k[YjLsf] 
;txdf :jtGq ¿kdf em'G8fOPsf] 58 r'Dassf] pTt/L w|'jnfO{ k[YjLsf] r'DasLo 
blIf0fL w|'jn] cfsif{0f ug]{ x'Fbf ha em'G8fOPsf] r'Das l:y/ cj:yfdf cfpF5, o;sf] 
pTt/L w|'j k[YjLsf] r'DasLo blIf0fL cyf{t\ ef}uf]lns pTt/L w|'jlt/ kmls{G5 . 
Magnetic compass klg pTt/ blIf0f kmls{g'sf] sf/0f oxL xf] . t/ o;n] l7s 
ef}uf]lns pTt/ jf blIf0f w|'j b]vfpg ;Sb}g lsgls k[YjLsf] ef}uf]lns pTt/ / 
r'DasLo blIf0f w|'jx¿ Pp6} laGb'df kb{}gg\ . 

 

lbg 2: r'DasLo pkkfbg, r'DasLo zlStsf] x|f; tyf o;sf] ;+/If0fsf  
  pkfox¿  

-s_ ljlzi6 p2]Zo 
 r'DasLo pkkfbgsf] kl/efiff lbO{ k|of]uåf/f k|bz{g ug{  
 r'DasLo zlStsf] x|f;sf] kl/efiff lbO{ o;sf] sf/0f atfpg  
 r'DasLo zlSt ;+/If0f ug]{ pkfox¿ pNn]v ug{  

-v_ l;sfO ;xhLs/0f lj|mofsnfk 
lj|mofsnfk 1 r'DasLo pkkfbgsf] cjwf/0ff 

 sIffsf] cfsf/ / ljBfyL{{ ;ª\Vofcg';f/ ;dfj]lztfsf] cfwf/df ljBfyL{{x¿sf] 
;d"x lgdf{0f ug'{xf];\ . 

  k|To]s ;d"xnfO{ 58 r'Das, kmnfdsf] lsnf / lkgx¿ ljt/0f ug'{xf];\ . 
k|To]s ;d"xnfO{ lstfasf] lj|mofsnfk …2Ú df eg] cg';f/ k|of]u ug{ nufO{ 
5nkmn u/fpg'xf];\ / lgisif{ eGg nufpg'xf];\ .  

 ljBfyL{{sf] ;d"xaf6 lgisif{ k|fKt ePkl5 yk JofVof ub}{ ;'?df kmnfdsf] 
lsnfn] lkgnfO{ cfslif{t ug{ g;Sg' t/ kl5 cfslif{t ug{ ;Sg' r'Dassf] 
k|efjn] kmnfdsf] lsnfdf r'DasLo pkkfbg (magnetic induction) ePsfn] 
xf] eGg] tYo k|i6 kfl/lbg'xf];\ . 

 r'DasLo pkkfbg cjwf/0ffsf] af/]df dl:tis e~emf ljlwsf] k|of]u ub}{ 
r'Dasåf/f s;/L r'DasLo j:t'df r'DasLo pkkfbg x'G5 eGg] s'/fsf] k|:t't 
ug{ nufpg'xf];\ .  
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 r'DasLo pkkfbg lj|mofnfO{ yk k|i6 kfg{ kf7\ok':tssf] k]h g+= 83 sf] 
k|of]ufTds sfo{ -1_ sf] k|of]u u/L k|bz{g ug'{xf];\ . 

 o;sf nflu Pp6f r'Das, sDkf; / kmnfdsf] lsnf lng'xf];\ . 

  lsnfnfO{ 6]andf /fVg'xf];\ / s'g} ljBfyL{nfO{ lsnfsf] glhs} r'Dassf] 
pTt/L w|'j n}hfg eGg'xf];\ . 

  ca sDkf;sf] ;xfotfn] lsnfsf] csf]{ 5]p s'g w|'j aGof] < kTtf nufpg 
eGg'xf];\ . 

 oxL k|lj|mof r'Dassf] blIf0fL w|'j lsnf glhs NofP/ bf]xf]/fpg nufpg'xf];\ . 
r'DasLo pkkfbg xF'bf r'Dassf] pTt/ w|'j glhssf] 5]pdf blIf0f w|'j / blIf0f w|'j 
glhssf] 5]pdf pTt/ w|j ljsl;t x'g] s'/f sDkf;sf] ;xfotfn] :ki6 agfOlbg'xf];\ . 
llj|mofsnfk 2 r'DasLo zlStsf] x|f; / ;+/If0fsf pkfox¿ 

 r'DasLo zlStsf] x|f; ljifodf ;f]Rg nufpg'xf];\ / JolStut ¿kdf k|:t't ug{ 
nufpg'xf];\ . 
 ljBfyL{af6 cfPsf s'/fx¿nfO{ ;d]6L r'DasLo zlStsf] x|f; ;DaGwdf Pp6f 58 
r'Das lnP/ x|f; x'g] sf/0fx¿nfO{ k|bz{g ug'{xf];\ . 
 cGTodf r'DasLo zlSt s;/L ;+/If0f ug{ ;lsG5 egL 5nkmn u/fpg'xf];\ / 
5nkmnkl5 aF'bfut ¿kdf r'DasLo zlSt hf]ufO{ /fVg] pkfox¿nfO{ ljBfyL{x¿n] 
k|:t't u/]sf cg'ejx¿nfO{ ;d]6L z}Ifl0fs kf6Ldf tof/ ug'{xf];\ . 

-u_ d"Nofª\sg  
 r'DasLo pkkfbg eGgfn] s] a'lemG5 <  
 r'DasLo pkkfbg xF'bf r'DasLo j:t'df w|'jx¿ s;/L ljsl;t x'G5g\ < 
 r'DasLo pkkfbgnfO{ Pp6f k|of]ufTds lj|mofsnfk u/L k'li6 u/ . 
 r'DasLo zlStsf] x|f; eg]sf] s] xf] < o;sf sf/0f s] s] xf]nfg\ < 
 r'Dassf] r'DasLo u'0f x|f; u/fpg] s'g} ltg cf]6f lj|mofsnfk eg . 
 r'DasLo pkkfbg / r'DasLo x|f;sf leGgtf k|:t't u/ . 

 r'DasLo zlSt ;+/If0f ug]{ ltg cf]6f pkfox¿ s] s] x'g ;S5g\ < 
-3_ k|fljlws zAbfjnL 

sDkf; M pTt/ / blIf0f lbzf kTtf nufpg k|of]u ul/g] pks/0f 
r'Dassf] cIf (Axis of Magnet) : r'Dassf] b'O{cf]6f w|'jx¿ hf]8\g] /]vf 
r'DasLo dWo/]vf (Equatorial line) : r'Dassf] cIf;Fu nDa b'O{cf]6f dWoljGb'af6 
hfg] /]vf 
-ª_ kl/of]hgf sfo{ 
kmnfdsf] lsnf, r'Das, tfdfsf] tf/sf] k|of]u u/L ljB't\ r'Das agfO{ k/LIf0f u/L 
lrq ;lxt sIffdf k|:t't u/  
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PPsfO 10  ljB't\ (Electricity)     

cg'dflgt 3G6L M 5 (4 ;}4flGts_ ± 1 k|of]ufTds_ 
1= l;sfO pknlAw 

 ;fwf/0f ;]n / 8«fO ;]nsf] ;fdfGo agf]6 / pkof]lutf j0f{g / k|bz{g ug{  
 ufx{:y ljB'tLs/0f tyf o;sf pks/0fx¿sf] kl/ro lbg 
 ˆm\o'h / Pd=;L=aL= sf] kl/ro / o;sf] k|of]u atfpg  

2= ljifoj:t' ljefhg / l;sfO ;fdu|L 
lbg  ljifoj:t'  l;sfO ;fdu|L  
1 ;fwf/0f ;]nsf] kl/ro, o;sf 

q'l6x¿ / pkof]lutf 
;fwf/0f ;]n hl8t lrq -las/, tfdf / 
h:tfsf] kftf, aNa, tf/, ;Nkm\o'l/s cDn_ 

2 z'is ;]nsf] kl/ro / pkof]lutf z'is ;]n (Dry cell) 
3 k|of]ufTds lj|mofsnfk las/, kfgL, ;Nkm\o'l/s cDn, tfdfsf] kftf, 

h:tfsf] kftf, 6r{sf] ln8 aNa, ;'rfns 
tf/, z'is ;]n 

4 Uffx{:y ljB'tLs/0f / s]xL 
ufx{:y ljB't\ pks/0f 

House wiring system sf] gd'gf b]vfOPsf] 
rf6{, ;Dej eP s]xL pks/0fx¿ 

5 k\mo'h / Pd= ;L= aL= Kfm\o'hsf] gd'gf 
3= ljlzi6 p2]Zo, l;sfO ;xhLs/0f lj|mofsnfk / d"Nofª\sg 
lbg M 1 ;fwf/0f ;]nsf] kl/ro, o;sf q'l6x¿ / pkof]lutf 
-s_ ljlzi6 p2]Zo  

 ;fwf/0f ;]nsf] kl/ro atfpg / gfdfª\lst lrq agfpg  
 ;fwf/0f ;]nsf] q'l6sf] JofVof u/L q'l6x¿ x6fpg] pkfo eGg 
 ;fwf/0f ;]nsf] pkof]lutf atfpg  

-v_ l;sfO ;xhLs/0f lj|mofsnfk  
lj|mofsnfk 1 ;fwf/0f ;]nsf] kl/ro / q'l6x¿  

 ;fwf/0f ;]nsf] lrq k|bz{g u/L To;df h8fg ul/Psf ;fdu|Lx¿sf] gfd 
atfpg nufpg'xf];\ . 

 Gffd klxrfg u/]sf] cfwf/df ;fwf/0f ;]nsf] kl/ro lbg nufpg'xf];\ .  
 ;fwf/0f ;]nsf] agfj6sf] cfwf/df o;sf q'l6x¿df 5nkmn u/fpg'xf];\ . 
 ljBfyL{x¿n] 5nkmn4f/f k|:t't u/]sf cfwf/df ;fwf/0f ;]nsf q'l6x¿ 

w'|jLs/0f / :yfgLo lj|mofsf] af/]df atfpg'xf];\ . o;sf] nflu oL b'O{ 
q'l6x¿sf] ;DaGwdf cem wf/0ff k|i6 kfg{ >Job[Zo ;fdu|L k|:t't ug'{xf];\ . 

 ;fwf/0f ;]nsf q'l6 cGtu{t :yfgLo lj|mofnfO{ /f]syfd ug]{ pkfo s] xf]nf 
eGg] ;DaGwdf ;f]Rg] hf]8L agfpg] / cg'ej cfbfgk|bfg ug]{ tl/sf k|of]u 
ug'{xf];\ / lgisif{ k|:t't ug'{xf];\ . 
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lgisif{ M :yfgLo lj|mofsf] /f]syfd ug]{ pkfodf z'4 h:tfsf] kftfsf] k|of]u 
ug]{ jf h:tfsf] kftfnfO{ aflx/af6 kf/f]n] n]kg ug'{k5{ . 

 ;fwf/0f ;]nn] w]/} a]/;Dd ljB't\ pTkfbg ug{ g;Sg] s'/f :d/0f u/fpFb} 
o;sf] pkof]u ubf{ x'g] cK7]/fx¿ -;d:of_ af/] 5nkmn u/fO{{ lgisif{ 
atfOlbg'xf];\ . 

llj|mofsnfk 2 ;fwf/0f ;]nsf] pkfof]lutf 
 ;fwf/0f ;]nsf] pkof]lutf ;DaGwL lel8of] k|bz{g ug'{xf];\ / cjnf]sg ug{ 

nufpg'xf];\ jf ;fwf/0f ;]nsf] pkof]lutf ;DaGwdf dl:tis em~hf ljlwsf] 
k|of]u u/L k|:t't ug{ nufpg'xf];\ .  

 ljBfyL{x¿n] k|:t't u/]sf cg'ejx¿nfO{ ;d]6L lgisif{{ lbg'xf];\ . 
lgisif{{ M sd dfqfdf ljB't cfjZostf kbf{ ;lhn};Fu lgdf{0f / k|of]u ug{ 
;fwf/0f ;]nsf] k|of]u ug{ ;lsG5 . 

-u_ d"Nofª\sg 
 ;fwf/0f ;]nsf] gfdf+lst lrq agfpm . 
 ;fwf/0f ;]nsf q'l6x¿ s] s] x'g\ < 
 ;fwf/0f ;]ndf w|'jLs/0f eg]sf] s] xf] < of] s;/L x6fpg ;lsG5 < 
 :yfgLo lj|mof eGgfn] s] a'lemG5 < of] lj|mof /f]Sg] pkfo s] xf] < 
 ;fwf/0f ;]nsf] pkof]lutf s] s] x'g\ < o;sf] pkof]u ug{ s] s] cK7\of/fx¿ 
5g\ < 

-3_ kl/of]hgf sfo{   
Rff6{ k]k/df ;kmf, :ki6 / gfdfª\lst ;fwf/0f ;]nsf] lrq agfpg nufpg'xf];\ . 
-ª_ k|ljlws zAbfjnL 
-r_ lzIfssf nflu yk k[i7kf]if0f 
lkmsf ;Nˆo'l/s cDn (dil.sulphuric acid) tof/ ubf{ Wofg lbg'kg]{ s'/f M 

 lkmsf ;Nˆo'l/s cDn tof/ ubf{ s8f ;Nkm\o'l/s cDndf slxNo} kfgL 
vGofpg' x'Fb}g . o;f] ubf{ /f;folgs k|ltlj|mof eO{ tft]/ k8\lsg] / b'3{6gf x'g] 
8/ x'G5 . hlxn] klg kfgLdf s8f cDn lj:tf/} yf]kf yf]kf u/L vGofpg'k5{ . 

;fwf/0f ;]ndf x'g] /f;folgs k|ltlj|mof  
;fwf/0f ;]naf6 ljB't\ pTkfbg ug]{ k|lj|mof klg Ps lsl;dsf] cfof]gLs/0f k|lj|mof xf] 
. o;df lkmSsf ;Nˆo'l/s cDn (H2SO4) n] On]S6«f]nfO6, tfdfsf] kftfn] Pgf]8 / 
h:tfsf] kftfn] Sofyf]8sf] sfd u5{ / /f;folgs k|ltlj|mof o;k|sf/ x'G5 M 
      H2SO4      2H+ + SO4

- - 
 tfdfsf] kftfdf -Pgf]8df_ h:tfsf] kftfdf -Sofyf]8df_ 

2H+   2H +2e-  
H2 

SO4
- - + Zn                         ZnSO4 + 2e- 
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llbg M 2  z'is ;]n (Dry cell) sf] kl/ro / pkof]lutf 
-s_ ljlzi6 p2]Zo  

 z'is ;]n (Dry cell) sf] kl/ro lbg / gfdfª\lst lrq agfpg  
 z'is ;]nsf] agfj6 JofVof ug{  
 z'is ;]nsf] pkof]lutf / q'l6 atfpg  
 ;fwf/0f ;]n / z'is ;]nlar leGgtf atfpg 

-v_ l;sfO ;xhLs/0f lj|mofsnfk  
lj|mofsnfk 1 z'is ;]nsf] kl/ro 

 ;j{k|yd ljBfyL{{x¿nfO{ z'is ;]n k|bz{g ug'{xf];\ .  
 z'is ;]n / ;'rfns tf/ k|of]u u/L 6r{nfO6sf] ln8 aNa afn]/ k|bz{g 

ug'{xf];\ .  
 k|bz{g ul/Psf] cfwf/df z'is ;]nsf] kl/ro lbg nufpg'xf];\ . 

lj|mofsnfk 2  z'is ;]nsf] agf]6  
 ljBfyL{x¿nfO{ cfjZos ;d"xdf -;dfj]zL ;d"x_ ljefhg ug'{xf];\ / k|of]u 

eO;s]sf] z'is ;]nnfO{ ;d"xut ¿kdf ljt/0f ug'{xf];\ . 
 z'is ;]nsf ;a} efux¿ -leq / aflx/_ sf] cjnf]sg ug{ nufpg'xf];\  / 

k|To]s efusf] sfo{df 5nkmn ug{ nufpg'xf];\ . 
 kf7\ok':tssf] lrq g+= 10.2 cg';f/ Dry Cell sf] lrq k|bz{g ug'{xf];\ / 

ljBfyL{{nfO{ klg o;sf] gfdfª\lst lrq lvRg nufpg'xf];\ . 
 To;kl5 lrqcg';f/ z'is ;]nsf] agfj6sf] JofVof ug{ nufpg'xf];\ / oxL 

j|mddf h:tfsf] eFf8fn] C0fw|'j / sfa{g /8n] wgw|'jsf] sfd u5{ eGg] tYo 
:ki6 u/fO{lbg'xf];\ . 

 b[li6ljxLg ljBfyL{x¿nfO{ z'is ;]n / o;leqsf efux¿sf] :kz{ u/fpg'xf];\ 
eg] alx/f ljBfyL{x¿sf] nflu JofVofTds ljlw ckgfpg'xf];\ . 

lj|mofsnfk 3 z'is ;]nsf] pkof]lutf 

 lj|mofsnfk Psdf k|bz{g ul/Pcg';f/sf] kIfdf a]Gr jf 6]a'nut ¿kdf 
5nkmn ug{ nufO{ z'is ;]nsf] pkof]lutfdf 5nkmn ug{ nufpg'xf];\ . 

 k|To]s a]~raf6 Ps pkof]lutf eGg nufO{ z}Ifl0fs kf6Ldf l6Kg'xf];\ . l6k]sf 
s'/fdf 5nkmn u/fO{{  z'is ;]nsf pkof]lutfx¿af/] yk k|i6 kfl/lbg'xf];\ . 

 dfly plNnlvt lbg Ps / lbg b'O{sf lj|mofsnfkx¿sf] cfwf/df ;fwf/0f 
;]n / z'is ;]ndf s] s] km/s /x]5g\, 5nkmn ug{ nufO{ k|:t't ug{ 
nufpg'xf];\ . 
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 ljBfyL{x¿n] k|:t't u/]sf kIfx¿nfO{ ;d]6\b} z'is ;]ndf DofGulgh 
8fOcS;fO8 (MnO2) /flvPsf]n] w|'aLs/0f gx'g] t/ :yfgLo lj|mof gfds q'l6 
x'g] s'/f ;d]t :ki6 ul/lbg'xf];\ . 

--u_ d"Nofª\sg 
 z'is ;]n eg]sf] s] xf] < of] s;/L ag]sf] x'G5 < 
 z'is;]nsf] ;kmf / gfdfª\lst lrq tof/ u/ . 
 Dry Cell df wgw|'j / C0fw|'jsf] sfd s] s]n] u5{g\ < 
 8«fO ;]n s] sfdsf] nflu k|of]u ul/G5 < 
 z'is ;]ndf w|'jLs/0fsf] ;d:of xF'b}g, lsg < 
 ;fwf/0f ;]nsf] t'ngfdf z'is ;]nsf] k|of]u ;lhnf] / w]/} x'G5, lsg < 

-3_ kl/of]hgf sfo{  
ljBfyL{{x¿nfO{ b}lgs hLjgdf 6r{nfO6, /]l8of], l/df]6, 38L, v]nf}gf cflbdf k|of]u 
ul/g] z'is ;]nx¿ ;ª\sng ug{ nufO{ cjnf]sg ug{ nufpg'xf];\ . cjnf]sgkZrft\ 
ltgLx¿sf] ;fOh, cfsf/ / ef]N6]h t'ngf ug{ eGg'xf];\ / k|ltj]bg agfO{ sIffdf 
k|:t't ug{ nufpg'xf];\ . 
-ª_ k|fljlws zAbfjnL M   
Mangaese Dioxide (Mno2) M Ps lsl;dsf] /;fog h'g Dry cell df polarization 
x6fpg k|of]u ul/G5 
Pdf]lgod Snf]/fO8 (NH4Cl) M Dry Cell df Electrolyte sf ¿kdf k|of]u ul/Psf] 
/;fog 
-r_ lzIfssf nflu yk k[i7kf]if0f 
;fwf/0f ;]n / 8«fO;]nlar leGgtf  

;fwf/0f ;]n 8«fO{ ;]n 
1. o;df lkmSsf ;Nˆo'l/s cDn -t/n_ 

sf] k|of]u x'G5 . 
1= o;df t/n kbfy{sf] k|of]u xF'b}g . 

2. o;df wgw|'jsf] sfd tfdfsf] kftfn] 
/ C0fw|'jsf] sfd h:tfsf] kftfn] u5{ . 

2= o;df C0fw|'jsf] sfd h:tfsf] 
eFf8fn] u/] klg wgw|'jsf] sfd sfa{g 
/8n] u5{ . 

3. o;df w|'jLs/0f / :yfgLo lj|mof 
gfds b'O{cf]6f q'6L x'G5g\ h;n] ubf{ 
w]/} a]/;Dd ljB't\ pTkfbg ug{ ;lsb}g . 

3= o;df :yfgLo lj|mof q'l6 eP klg 
w|'aLs/0f gx'g] x'gfn] w]/} a]/;Dd 
ljB't\ pTkfbg ug{ ;lsG5 . 

4. o;nfO{ otfptf n}hfg cK7]/f] k5{ . 4= o;nfO{ ;lhn} otfptf n}hfg 
;lsG5 . 

5. o;df On]S6«f]nfO6sf] ¿kdf lkmsf 
;Nˆo'l/s cDnn] (dil. H2So4) sfd u5{ . 

5= o;df On]S6«f]nfO6sf] ¿kdf 
Pdf]lgod Snf]/fO8 (NH4Cl) n] sfd 
u5{ . 
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llbg M 3  k|of]ufTds lj|mofsnfk 

-s_ ljlzi6 p2]Zo  

 k|of]uzfnfdf ;fwf/0f ;]n tof/ ug{  

 ;fwf/0f ;]nsf] lrq agfpg  

-v_ l;sfO ;xhLs/0f lj|mofsnfk  

 ;j{k|yd ljBfyL{{{x¿nfO{ -sIff jf k|of]uzfnf_ ljBfyL{{{ ;ª\Vof / pknAw 
;fdu|Lsf] cfwf/df pko'St ;d"xdf ljefhg ug'{xf];\ .  

 To;kl5 k|To]s ;d"xnfO{ lkmsf ;Nˆo'l/s cDn agfpg] tl/sf lzIfs :jo+n] 
k|bz{g ug'{xf];\ / lj|mofsnfk 1 sf] ;d"xnfO{ las/df lkmsf ;Nˆo'l/s cDn 
tof/ ug{ nufpg'xf];\ . o;sf nflu k|To]s ;d"xdf Ps Ps cf]6f las/df 
100 ml kfgL /fVg nufpg] /  To;df ;fjwfgLk"j{s 10 ml hlt Sulphuric 
acid sf] yf]kf r'xfpg nufpg'xf];\ . 

 To;kl5 las/df ePsf] lkmsf cDndf Pp6f tfdfsf] kftf / csf]{ h:tfsf] 
kftf 8'afpg nufpg'xf];\ / tL kftfx¿nfO{ ;'rfns tf/n] Pp6f ;fgf] 6r{sf] 
ln8 aNa;Fu kf7\ok':tssf] lrq g+= 10.1 df b]vfP h:t} u/L hf]8\g 
nufpg'xf];\ / ;fwf/0f ;]n tof/ ePsf] s'/f elglbg'xf];\ . 

 aTtL aN5 ls aNb}g < slt a]/;Dd aN5 < aQL aln/xFbf las/df s] 
b]lvG5 < cjnf]sg ug{ nufpg'xf];\ . k|To]s ;d"xnfO{ lzIfsn] ;xhLs/0f ub}{ 
;fwf/0f ;]nn] s;/L sfd u5{ < JofVof ug{ nufpg'xf];\ / ;xhLs/0f ug'{xf];\ 
. 

-u_ d"Nofª\sg 

 ;fwf/0f ;]ndf /f;folgs k|ltlj|mof eO{ aTtL aln/xFbf tfdfsf] kftfdf 
s:tf] b]lvG5 < tfdfsf] kftfdf hDdf x'g] UoFf; s'g xf] < 

 ;fwf/0f ;]ndf wgw|'j / C0fw|'jsf] sfd s] s]n] ub{5g\ < 

 aNa cToGt} yf]/} ;do;Dd dfq aNg'sf] sf/0f s] xf]nf < 

 ;fwf/0f ;]ndf b]vfkg]{ q'l6x¿ s] s] x'g\ < 

 ;fwf/0f ;]ndf b]vf kg]{ q'l6x¿ lg/fs/0f ug{ s] ug'{k5{ < 

 ;fwf/0f ;]n s:tf] cj:yfdf a9L pkof]uL x'G5 < 

 ;fwf/0f ;]nsf] sdhf]/L s] xf] < 
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--3_ kl/of]hgf sfo{  

;fwf/0f ;]n agfpg nufO{ k|bz{g ug{ nufpg] jf Pp6f rf6{ k]k/df Dry cell / 
Simple cell sf] ;kmf lrq agfO{ logLx¿larsf] leGgtf b]vfpg nufpg]  

-ª_ k|fljlws zAbfjnL  

;'rfns tf/M ljB't\ k|jfx ug]{ tf/ 

 

lbg M 4  ufx{:y ljB'tLs/0f / s]xL ufx{:y ljB't\ pks/0fx¿ 

-s_ ljlzi6 p2]Zo  

 ufx{:y ljB'tLs/0fsf] kl/ro lbO{ JofVof ug{  

 ufx{:y ljB't\ pks/0fsf] kl/ro lbO{ b}lgs hLjgdf k|of]u x'g] s]xL 
pks/0fx¿sf] gfd / ljz]iftf atfpg  

-v_ l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1 ufx{:y ljB'tLs/0fsf] kl/ro 

 ljBfyL{{x¿nfO{ cfˆgf] 3/df ePsf] Wiring system sf] af/]df cfˆ"mn] 
hfg]sf, b]v]sf s'/fx¿ eGg nufpg'xf];\ .  

 To;}u/L ljBfnodf ul/Psf] ljB't\ h8fg sfo{sf] ;d]t cjnf]sg ug{ 
nufpg'xf];\ .  

 House Wiring system sf] gd'gf b]vfOPsf] rf6{ sIffsf]7fdf k|bz{g ub}{ 
ufx{:y ljB'tLs/0f (House wiring system) sf] af/]df k|i6;Fu JofVof 
ul/lbg'xf];\ . 

 ljB't\ u[xaf6 pTkfbg ul/Psf] ljB't\ s;/L 3/3/df /x]sf ljB''t\ 
pks/0f;Dd k'¥ofOG5 < eGg] s'/f :ki6 kfl/lbg'xf];\ . tTkZrft\ ufx{:y 
ljB'tLs/0fnfO{ kl/eflift ul/lbg'xf];\ . 

lj|mofsnfk 2  ljB't\ vkt ug]{ pks/0fx¿ 

 ljBfyL{{x¿nfO{ ljB't\ vkt ug]{ pks/0fx¿sf] gfd ;f]Wg'xf];\ / z}Ifl0fs 
kf6Ldf l6kf]6 ug'{xf];\ . 

 Uffx{:y ljB't\ pks/0fsf] kl/ro lbg nufpg'xf];\ . s]xL pks/0fx¿ h:t} M 
ljB'tLo aTtL, lx6/, ljB't\ 3G6L, /]l8of], 6]lnlehg, 6]lnkmf]g÷df]afOn, 
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sDKo'6/ cflbsf] kl/ro tyf ljz]iftfx¿ JofVof ul/lbg'xf];\ . -;Dej eP;Dd 
pks/0fx¿ k|bz{g klg ug'{xf];\ ._ 

 ljB't\ pks/0fx¿ ;DaGwL >Job[Zo lel8of] k|bz{g u/L yk k[i7kf]if0f k|bfg 
ug'{xf];\ . 

--u_ d"Nofª\sg 

 ufx{:y ljB'tLs/0f eg]sf] s] xf] < of] s;/L ul/G5, j0f{g u/ . 
 ufx{:y ljB'tLs/0fdf pks/0fx¿nfO{ s'g ¿kdf h8fg ul/G5 < -;dfgfGt/ 

¿kdf jf ;dfgfGt/ kl/ky_ 
 ˆo'hnfO{ ;Fw} nfOe tf/df hf]8\g'k5{, lsg < 
 ufx{:y ljB't\ pks/0f eg]sf] s] xf] < s'g} 4 cf]6f pks/0fsf] gfd n]Vf . 
 5f]6f] l6Kk0fL n]v . 

i_ ljB'tLo aTtL  ii_ ljB't\ 3G6L 
 ltd|f] 3/df k|of]u ul/g] ljB't\ pks/0fx¿ s] s] x'g\, gfd eg . 

 

-3_ kl/of]hgf sfo{  

ljBfyL{{x¿nfO{ ljBfno If]q jf pgLx¿sf] 3/ j/k/ ev{/} lgdf{0f ePsf 3/ jf 
ejgdf eO/x]sf] ufx{:y ljB'tLs/0f sfo{ cjnf]sg ug{ n}hfg'xf];\ . To;kl5 
On]lS6«l;og;Fu Wiring system ;DaGwL k|Zg jf lh1f;fx¿ /fVg nufpg'xf];\ . 

jf Bulb / Tube light afx]s ltd|f] 3/df s'g s'g ljB'tLo ;fdfg 5g\, ltgLx¿n] 
slt slt watt ljB't\ vkt u5{g eGg] ;"rgf;lxt Pp6f tflnsf tof/ kf/ . 

-ª_ k|fljlws zAbfjnL 

l:jr M ljB't\ kl/ky aGb ug{ / vf]Ng k|of]u ul/g] pks/0f 

d'Vo l:jr M 3/df lelqg] k'/} ljB't\nfO{ lgoGq0f ug]{ :jLr 

ljB't\ nf]8 M ljB't\ vkt ug]{ pks/0fx¿ 

lbg M 5  k\mo'h / Pdl;aL -MCB) 

-s_ ljlzi6 p2]Zo  

 k\mo'hsf] kl/ro lbg / o;sf] k|of]u tyf dxTTTj atfpg  

 MCB sf] kl/ro / k|of]u tyf dxTTTj atfpg  

 ˆo'h / Pd= ;L= aL= lar km/s 5'6\ofpg  
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vv_ l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1 km\o'hsf] kl/ro, agfj6 / pkof]lutf 

 ljBfyL{{{nfO{ kf7\ok':tssf] lrq g+= 10.4 cjnf]sg ug{ nufpg'xf];\ . 
 To;kl5 sIffdf ˆo'hsf] gd'gf k|bz{g ug'{xf];\  / cjnf]sg ug{ nufpg'xf];\ . 
 Kfm\o'hsf] agf]6, k|of]u ug]{ tl/sf / pkof]lutf ;DaGwL >Job[Zo ;fdu|L 

k|:t't ug'{xf];\ / ljBfyL{x¿nfO{ cjnf]sg ug{ nufO{ d'Vo d'Vo a'Fbfx¿ l6kf]6 
ug{ nufpg'xf];\ . 

 ljBfyL{x¿nfO{ a]Grut jf 6]a'nut ¿kdf km\o'hsf] kl/ro, agf]6, sfo{ 
k|lj|mof / pkof]lutf ;DaGwdf 5nkmn ug{ nufO{ k|:t't ug{ nufpg'xf];\ . 

 ljBfyL{x¿n] k|:t't u/]sf cg'ejx¿nfO{ ;d]6\b} km\o'hsf] kl/ro, agf]6, sfo{ 
k|lj|mof / pkfof]lutf ;DaGwdf lgisif{ lbg'xf];\ . 

lj|mofsnfk 2 Pd=;L=aL sf] kl/ro, agfj6 / pkof]lutf 

 kf7\ok':tssf] lrq g+= 10.5 cjnf]sg ug{ nufO{ MCB sf] k"/f ¿k atfpg 
nufpg'xf];\ . k"/f ?k M Miniature Circuit Breaker egL atfOlbg'xf];\ .  

 Pd=;L=aL= sf] kl/ro, sfo{ k|lj|mof / pkof]lutf ;DaGw >Job[Zo ;fdu|L 
k|bz{g ug'{xf];\ / ljBfyL{nfO{ cjnf]sg ug{ nufpg'xf];\ .  

 tTkZrft\ MCB k|bz{g ug''{xf];\ . cjnf]sg ul/Psf] >Jo b[Zo ;fdu|L / 
k|bz{g ul/Psf] Pd=;L=aL=sf] cjnf]sgsf] cfwf/df Pd=;L=aL=sf] kl/ro, 
agf]6 / pkof]lutfaf/]df k|:t't ug{ nufpg'xf];\ / lgisif{ lbg'xf];\ . 

 dfly 5nkmn ul/Psf b'O{ cf]6f k\mo'h / Pd= ;L= aL= km\o'hsf] cfwf/df 
leGgtf tof/ ug{ nufpg'xf];\ . rf6{ agfpg] sfo{df ;xhLs/0f ug'{xf];\ / 
lgDg lgisif{ lbg'xf];\ . 

k\mo'h MCB 

1. cfk\mgf] IfdtfeGbf a9L ljB't\ k|jfx 
ePdf :jtM kUn]/ kl/kydf ljB't\ k|jfx 
/f]Sg k|of]u ul/g] dl;gf] tf/sf] 6'j|mfnfO{ 
k\mo'h elgG5 . 

2. k\mo'h tf/ kUn]df tf/ k]m/]/ k|of]udf 
NofOG5 . 

1. of] k\mo'hsf] ljsl;t ¿k xf,] h;n] 
kl/kydf cfjZostfeGbf a9L ljB't\ 
k|jfx ePdf :jtM l:jr aGb u/L ljB't\ 
k|jfxnfO{ /f]S5 . 

2. MCB df tf/ k]mg'{ kb}{g . l:jr cg 
ugf{;fy o;n] k]ml/ sfd ug{ ;'? u5{ . 

-u_ d"Nofª\sg    

 k\mo'h eg]sf] s] xf] < o;n] kl/kydf s;/L sfd ub{5 < 
 k\mo'hsf] s] dxTTTj 5 < 
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 kl/kydf axg] ljB't\ wf/f;Fu a/fa/ jf To;eGbf sd Ifdtfsf] k\mo'h k|of]u 
u/]df s] x'G5 < 

 MCB eg]sf] s] xf] < o;n] s;/L sfo{ ub{5 < of] s'g l;4fGtdf cfwfl/t x'G5 
< 

 ˆo'h / Pd= ;L= aL= lar s] km/s 5 < 
--3_ kl/of]hgf sfo{   

ljBfyL{{{x¿nfO{ cfcfˆgf] 3/df k|of]u ePsf ˆo'h / Pd= ;L= aL= sf] cjnf]sg u/L 
ˆo'h / MCB n] s;/L sfd ub{5g\ < lrq agfpg nufO{ o;n] ug]{ sfo{ k|lj|mof k|:t't 
ug{ nufpg'xf];\ . 

-ª_ yk cWoog ;fdu|L  

 k[YjLsf] kf]6]lG;on km/s (P.D.) eGbf a9L kf]6]lG;on km/s x'g] tf/nfO{ nfOe 
tf/ elgG5 . 

 k[YjLsf] kf]6]lG;on km/s;Fu a/fa/ kf]6]lG;on km/s x'g] tf/nfO{ t6:y tf/ 
elgG5 . 

ufx{:y ljB'tLs/0fsf] gd"gf lrq 

tf/ Tff/sf] aflx/L s'rfnssf] /ª 

nfOe (Phase) /ftf] jf v}/f] 

t6:y (Neutral) sfnf] jf lgnf] 

k[YjL ( Earth) xl/of] jf kx]nf] 
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kkm\o'h 5gf]6 ubf{ Wofg lbg'kg]{ s'/fx¿ 

;a}eGbf klxn] 3/df k|of]u ePsf ;Dk"0f{ pks/0fsf] Power hf]8\g'xf];\ . 

xfd|f] b]zsf Home supply df Volt sf] dfg 220 v x'G5 . 

ca P = V X I  cyf{t I = P /V ;"q k|of]u ug{'xf];\ . 

o;/L lg:s]sf] current pSt 3/df Flow x'G5 eGg] a'em\g'xf];\ . 

g]kfnL ahf/df pknAw x'g] Fuse dWo] dflysf] Calculation af6 lg:s]sf] current 
eGbf dflyNnf] capacity sf] Fuse nfO{ pko'St km\o'h dflgG5 . 

10A sf] Fuse eGgfn] circuit df 10A current k|jfx eof] eg] kUng] Fuse 
a'em\g'k5{ . 

-r_ k|fljlws zAbfjnL 

Lead M Melting point sd ePsf] Ps wft' 

Tin M ;]tf] /ªsf] Ps wft' (a soft silvery-white metal) 

Current M On]S6«f]g jf rfh{sf] k|jfxsf sf/0f pTkGg x'g] zlSt 

MCB M Switch h:t} sfd ug]{ cfw'lgs km\o'h 

;Gbe{ ;fdu|L 

1. http://kcseelectricity.blogspot.com/2014/07/defects-of-simple-
electric-cell_11.html 

2. http://www.thecircuitdetective.com/bkgrd.htm 

3. http://www.electrical4u.com/miniature-circuit-breaker-or-mcb/ 

4. http://www.electrical4u.com/electrical-fuse-hrc-fuse-high-rupturing-
capacity/ 
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PPsfO M 11   kbfy{    

cg'dflgt 3G6L M 12 -10 ;}¢flGts ± 2 k|of]ufTds_ 

1. l;sfO pknlAw   

 k/df0f'sf] agf]6sf] df]8n b]vfO{ On]S6«f]g, k|f]6g / Go"6«f]gsf u'0fx¿ atfpg  

 of}lusx¿sf] c0f';"q n]Vg  

 d]G8]lnesf] k]l/of]l8s tflnsfsf] ;fdfGo kl/ro lbg  

 h;+o'Hotf kl/eflift ug{ / klxnf] 20 cf]6f tTTTjx¿sf] On]S6«f]g ljGof; x]/L 
;+o'Hotf kTtf nufpg  

 kf/dfl0fs ef/ / kf/dfl0fs ;ª\Vofsf] kl/efiff lbO{ o;sf cfwf/df k|f]6f]g,  
Go"6«f]g / On]S6«f]gsf] ;ª\Vof kTtf nufpg  

 cf0fljs ef/sf] kl/efiff lbg / cf0fljs ef/ lx;fa u/L lgsfNg  

 /f;folgs k|ltlj|mof / ;dLs/0fsf] kl/efiff lbO{ s]xL ;fdfGo /f;folgs 
k|ltlj|mofx¿nfO{ zAb / ;"q ;dLs/0fdf JoSt ug{{  

2. ljifoj:t' ljefhg / l;sfO ;fdu|L 

lbbg ljifoj:t'  l;sfO  ;fdu|L  

1 k/df0f', c0f' / k/df0f'sf] 
df]8n 

d'uf, df]tLsf bfgf, k/df0f'sf] df]8n rf6{, 
c0f'sf] df]8n, tf/ 

2 k|f]6f]g, Go'6«f]g / On]S6«f]gsf 
u'0fx¿ 

k/df0f'sf] rf6{ 

3 Kff/df0fljs ;ª\Vof / ef/ kf/dfl0fs ef/ tyf On]S'6«f]g, k|f]6f]g / 
Go''6«f]gsf] ;ª\Vof lgsfNg k|of]u ul/g] 
;"qsf] rf6{ 

4 klxnf] 20 tTTTjx¿sf] 
On]S6«f]g ljGof; 

cfw'lgs k]l/of]l8s tflnsfcg';f/ aflx/L 
On]S6«f]g :ki6 x'g] u/L agfOPsf] klxnf] 
20 tTTTjsf] tflnsf 

5 ;+o'Hotf cfw'lgs k]l/of]l8s tflnsfcg';f/ aflx/L 
On]S6«f]g :ki6 x'g] u/L agfOPsf] klxnf] 
20 tTTTjsf] tflnsf 

6 of}lusx¿sf] c0f';"q s]xL of}lusx¿sf] c0f';"q lgsfNg] tl/sf 
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k|b{zg ul/Psf] rf6{ 

7 cf0fljs ef/  cf0fljs ef/ lgsfNg] tl/sf k|bz{g 
ul/Psf] rf6{ 

8 k]l/of]l8s tflnsf, 
d]G8]lnesf] k]l/of]l8s 
tflnsf 

Df]G8]lnesf] k]l/of]l8s tflnsf / cfw'lgs 
k]l/of]l8s tflnsf 

9 /f;folgs k|ltlj|mof / 
;dLs/0f 

DofUg]l;od l/ag, ;nfO, lvof nfu]sf] 
kmnfd 

10 ;"q ;dLs/0f zAb / /f;folgs ;dLs/0fsf] rf6{ 

11/12 k|of]uzfnf lj|mofsnfk 
cyjf sIff 
lj|mofsnfkcGtu{t ljleGg 
tTTTjx¿sf] df]8n lgdf{0f / 
k|:t'tLs/0f 

rf6{ k]k/, km]lasn, wfuf], s]/fpsf] u]8f 
cflb 

 

3.  ljlzi6 p2]Zo, l;sfO lj|mofsnfk / d"Nofª\sg  

lbg 1=  k/df0f', c0f' / k/df0f' df]8]n 

-s_  ljlzi6 p2]Zo  

 k/df0f' / c0f'sf] kl/efiff lbg  

 k/df0f' / c0f'sf] df]8n tof/ kfg{  

-v_  l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1. c0f' / k/df0f'sf] cjwf/0ff 

 sIffsf ljBfyL{{{x¿nfO{ ;ª\Vofsf cfwf/df 5-6 ;d"xdf ljefhg ug'{xf];\ . 
k|To]s ;d"xdf k/df0f' eg]sf] s] xf] < c0f' eg]sf] s] xf] < h:tf k|Zg ePsf] 
Flash card ljt/0f ug'{xf];\ .  

 oL k|Zg ;DaGwdf ;d"xut ug{ nufpg'xf];\ . k|To]s ;d"xsf] 5nkmndf 
;xhLs/0f ug'{xf];\ . -;'?df ljBfyL{{n] cl3Nnf] kf7 jf sIffdf k9]sf] s'/faf6 
s]xL k|Zgx¿ ;f]w]/ o;nfO{ rflxg] k"j{1fg hfFr ug{ ;lsG5 _ . h:t}M  

1=  kbfy{ s]nfO{ elgG5 < 

2=  kbfy{ 6'j|mfpFb} uof] eg] s] x'G5 < k/df0f' / c0f' eg]sf s] xf]nfg\ < 
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3=  k/df0f'sf] agf]6 s:tf] x'G5 < k/df0f' s] s] ldn]/ ag]sf] x'G5 xf]nf < 

 oL k|Zgsf pTt/af6 k"j{1fgsf] phfuf/ ub}{ ljBfyL{sf pTt/df cfjZos 
;'wf/ ug]{ / c0f' / k/df0f'sf] ;xL kl/efiff atfpg nufpg'xf];\ . 

lgisif{{ M /f;folgs k|ltlj|mofdf efu lng ;Sg] tTTTjsf] ;a}eGbf ;fgf] s0fnfO{ 
k/df0f' elgG5 cyf{t\ tTTTjsf] ;a}eGbf ;fgf] s0fnfO{ k/df0f' elgG5 eg] tTTTj jf 
of}lussf ;a} u'0fx¿ oyfjt\ /x]sf] ;a} EfGbf ;fgf] s0fnfO{ c0f' elgG5 . 

llj|mofsnfk 2. k/df0f'sf] agf]6 

 ljBfyL{{sf] k|To]s ;d"xdf k/df0f'sf] agf]6sf] tof/L df]8]n ljt/0f ug'{xf];\ . 
lbOPsf] df]8]nsf cfwf/df ljBfyL{x¿nfO{ k/df0f'df On]S6«f]g, k|f]6f]g / Go'6«f]g 
sxfF cjl:yt 5g\ < logsf] rfh{ s] s:tf] x'G5 < egL ;d"xut 5nkmn u/L 
k|:t't ug{ nufpg'xf];\ . 

 b[li6ljxLg ljBfyL{x¿nfO{ k/df0f' df]8nsf] :kz{ u/fpg'xf];\ .  

lj|mofsnfk 3. k/df0f'sf] agf]6sf] df]8n lgdf{0f 

 lrqdf b]vfOPcg';f/sf] sfa{g tTTjsf] k/df0f'sf] df]8n sIffdf k|bz{g 
ug'{xf];\ / ljBfyL{nfO{ ltgcf]6} pkkf/df0fljs s0fx¿df 5nkmn u/fpg'xf];\ .  

 tTkZrft\ ljBfyL{{{sf] k|To]s ;d"xdf 
A4 ;fOhsf] afSnf] sfuh ljt/0f 
ug'{xf];\ . To;df tf]lsPsf] k/df0f'sf] 
agf]6 lrq tof/ ug{ nufpg'xf];\ . 
To;df tf/ jf wfuf] hf]8\g 
nufpg'xf];\ / leTtfdf 6fF:g] jf 
c8\ofpg nufpg'xf];\ .  

 d'ufsf] ;fgf] jf 7'nf]] bfgfnfO{ 
On]S6«f]g dfGg] / plrt ;ª\Vofdf 
On]S6«f]g /fvL df]8n tof/ u/L 
k|:t't ug{ nufpg'xf];\ .  

 kf/dfl0fs lk08sf]  PsfOsf] rrf{ ug'{xf];\ / 1 gm a/fa/ 6x1023 amu -
k/df0fx¿ lk08sf] PsfO x'G5 egL ljBfyL{{x¿nfO{ hfgsf/L u/fpg'xf];\ . 
o;kl5 ljBfyL{{nfO{ kf7\ok':tssf] k]h g+= 93 df /x]sf] tflnsf cWoog u/L 
lgld{t tTTjsf] k/df0f'sf] agf]6 j0f{g ug{ nufpg'xf];\ / cfjZos k[i7kf]if0f 
k|bfg ug'{xf];\ . 

-u_ d"Nofª\sg  
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 k/df0f' / c0f'df s] leGgtf 5 < 

 On]S6«f]g s]nfO{ elgG5 < c0f' eg]sf] s] xf] < 

 k/df0f'df On]S6«f]g, k|f]6f]g / Go'6«f]g sxfF cjl:yt x'G5g < 

 On]S6«f]g, k|f]6g / Go'6«f]gsf] rfh{ s:tf] x'G5 < 

--3_ kl/of]hgf sfo{M 

Rff6{ k]k/df tf/ jf wfuf], df]tLsf bfgf jf cGg jf cGo j:t' k|of]u u/L ;f]l8od 
kf/df0f' df]8n agfpg nufpg'xf];\ . 

-ª_ lzIfssf nflu yk k[i7kf]if0f 

kfgLsf] c0f'sf] df]8n tof/ ug]{ 

3/ jf ahf/ -k|of]uzfnfsf] ;fdfg kfOg] k;n_ 
af6 Ps k|sf/sf] df6f] Nofpg'xf];\ . df6f]af6 
Pp6f 7'nf] / c¿ 2 cf]6f ;fgf 8Nnf 
agfpg'xf];\ . a/fa/ nDafOsf b'O{ b'O{ cf]6f 
3"/3" O~rsf dl;gf afF;sf sK6]/f -jf ;nfOsf 
sf6L_ tof/ kfg'{xf];\ . lrqdf b]vfP h:t} 7'nf] / 
;fgf df6fsf 8NnfnfO{ sf]0f agfO{ hf]8\g'xf];\ . 
km/s km/s /ª nufO{ 7'nf] df6fsf] 8Nnf]nfO{ 
clS;hg k/df0f' / ;fgf df6fsf 8NnfnfO{ 
xfO8«f]hg k/df0f' agfpg'xf];\ . 

 

lbg 2= k|f]6f]g, On]S6«f]g / Go'6«f]gsf u'0fx¿ 

-s_  ljlzi6 p2]Zo  

  k|f]6f]g, On]S6«f]g / Go'6«f]gsf u'0fx¿ atfpg  

-v_  l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1 pkkf/df0fljs s0fx¿sf] cjwf/0ff 

ljifoj:t' ;'? ug'{cl3 cl3Nnf] lbg l;s]sf / k9]sf ljifoj:t'sf af/]df k|Zg ug'{xf];\ 
h:t} M 

i= k/df0f'sf pkkf/dfl0fs s0fx¿ -Sub- atomic particles_ s]s] x'g < 

ii= Sub-atomic particles df rfh{ s:tf]s:tf] x'G5 < 
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iii= On]S6«f]g, k|f]6g / Go'6«f]g k/df0f'sf] s'g s'g 7fpFdf cjl:yt x'G5g\ < 

 pSt k|Zgx¿sf] pTt/ 5nkmn  ug]{ / cfjZos k[i7kf]if0f k|bfg ug'{xf];\ . 

llj|mofsnfk 2 pkkf/df0fljs s0fx¿sf u'0fx¿ 

pkkf/dfl0fs s0fx¿sf] ;ª\s]t, lk08, rfh{ / /xg]sf :yfgsf cfwf/df kf7\ok':tsdf 
/x]sf] k]h g= 93 df /x]sf] tflnsf z}Ifl0fs kf6Ldf agfpg'xf];\ . 

o;/L pSt tflnsfcg';f/ 5nkmn ljlw ckgfO{ On]S6«f]g, k|f]6f]g / Go'6«f]gsf] u'0fx¿sf] 
;"rL tof/ ug{ nufO{ k|:t't ug{ nufpg]  / lzIfsn] cfjZos k[i7kf]if0f k|bfg ug]{ 
ug'{xf];\ . 

-u_ d"Nofª\sg 

 pkkf/dfl0fs s0fx¿sf] gfd atfpm .  

 On]S6«f]g, k|f]6f]g / Go'6«f]gsf] k/df0f'df cj:yf jf :yfg eGf . 

 On]S6«f]g, k|f]6f]g / Go'6«f]gsf] u'0fx¿ Aftfpm . 

-3_  kl/of]hgf sfo{  

Pp6f rf6{ k]k/df On]S6«f]g, k|f]6f]g / Go'6«f]gsf] u'0fx¿sf] t'ngf ul/Psf] tflnsf agfO{ 
sIffdf k|:t't ug{ nufpg'xf];\ . 

 

lbg 3  kf/dfl0fs ;ª\Vof / kf/df0fljs ef/ 

-s_  ljlzi6 p2]Zo   

 k/df0f'df On]S6«f]g, k|f]6f]g / Go'6«f]gsf] ;ª\Vof kTtf nufpg / kf/dfl0fs ef/ 
lgsfNg . 

-v_  l;sfO ;xhLs/0f lj|mofsnfk   

lj|mofsnfk 1 kf/df0fljs ;ª\Vofsf] cjwf/0ff 

;j{k|yd k"j{1fgsf] k|ltlaDag ug{sf nflu ljBfyL{nfO{ On]S6«f]g, k|f]6f]g / Go'6«f]gsf] 
u'0fx¿ eGg nufpg'xf];\ / ljBfyL{n] lbPsf] pTt/ ;xL 5 of 5}g eGg] s'/f klg 
ljBfyL{x¿lar 5nkmn u/fP/ d"Nofª\sg ug{ nufpg'xf];\ . 

s'g} ltg cf]6f k/df0f'sf] tof/L df]8n k|bz{g ug'{xf];\ / af]8{df lgDglnlvt k|Zgx¿ 
n]vL ljBfyL{nfO{ ;f]w]/ 5nkmn ug{ nufpg'xf];\ . 

1=  k|f]6f]gsf] ;ª\Vof / On]S6«f]gsf] ;ª\Vofdf s] ;DaGw 5 < 
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2=  k/df0f' ;ª\Vof / k|f]6f]g ;ª\Vofdf s] ;DaGw 5 < 

3= k/df0f' ;ª\Vof / On]S6«f]g ;ª\Vofdf s] ;DaGw 5 < 

o;/L ljBfyL{af6 cfPsf] pTt/nfO{ g} cfwf/ agfO{ ljBfyL{nfO{ k/df0f' ;ª\Vofsf] 
kl/efiff eGg nufpg'xf];\ / cfjZos ;'wf/ ul/lbg'xf];\ / lgisif{ lgsfNg ljBfyL{nfO{ 
pTk]|l/t ug'{xf];\ . h:tf] M  

s'g} klg tTTTjsf nflu M  k|f]6f]gsf] ;ª\Vof Ö k/df0f' ;ª\Vof 

 On]S6«f]gsf] ;ª\Vof Ö k|f]6f]g ;ª\Vof Ö k/df0f' ;ª\Vof 

llj|mofsnfk 2  kf/df0fljs ef/ 

ljBfyL{nfO{ k/df0f' ef/, k/df0f' ;ª\Vof / Go'6«f]gsf] ;ª\Voflarsf] ;DaGw ePsf] ;"q 
k':ts x]/L l6kf]6 ug{ nufpg'xf];\\ / tn lbOPsf] k|Zg h:t} Ps Ps k|Zg tof/ u/L 
xn ug{ nufpg'xf];\ . 

;f]l8odsf] k/df0f' ;ª\Vof 11 / kf/dfl0fs ef/ 23 eP ;f]l8od;Fu /x]sf] 
 sf] ;ª\Vof lgsfn .  

 k|f]6f]gsf] ;ª\Vof Ö k/df0f' ;ª\Vof 

 On]S6«f]g ;ª\Vof Ö k|f]6f]g ;ª\Vof Ö k/df0f' ;ª\Vof 

 kf/dfl0fs ef/ Ö Go'6«f]gsf] ;ª\Vof ± k|f]6f]gsf] ;ª\Vof 

 Na sf nflu, k|f]6f]gsf] ;ª\Vof Ö On]S6«f]gsf] ;ª\Vof Ö k/df0f' ;ª\Vof Ö 11 

 kf/dfl0fs ef/ Ö Go'6«f]gsf] ;ª\Vof -12_± k|f]6f]gsf] ;ª\Vof -11 _ Ö 23 
         23   =  ?  + 11 

Go'6f]gsf] ;ª\Vof  = 23-11  

                    = 12 

To;sf/0f k/df0f' ;ª\Vof 11, On]S6f]gsf] ;ª\Vof 11 / Go'6«f]gsf] ;ª\Vof 12 eof] . 

 kf/df0fljs ;ª\Vof (Atomic number) = k|f]6f]gsf] ;ª\Vof  On]S6«f]gsf] ;ª\Vof  

 kf/df0fljs ef/ (Atomic weight)  k|f]6f]gsf] ;ª\Vof ± Go'6«f]gsf] ;ª\Vof  

 k/df0f'sf] s]Gb|df k|f]6f]g / Go'6«f]g /x]sf x'G5g\ eg] On]S6«f]gx¿ rf/}lt/ ljleGg 
b'/Ldf 3'ld/x]sf x'G5g\ . 

-u_ d"Nofª\sg

 k/df0f' ;ª\Vof / kf/df0fljs eg]sf] s] xf] < 
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 k/df0f'df Go'6«f]gsf] ;ª\Vof s;/L lgsfNg ;lsG5 < 

 kf/df0fljs ef/, k|f]6f]gsf] ;ª\Vof / Go'6«f]gsf] ;ª\Vofsf] ;DaGw atfpm . 

--3_  kl/of]hgf sfo{  

kf/df0fljs ;ª\Vof 1-20 ;Ddsf tTTTjx¿sf] kf/df0fljs ef/sf] rf6{k]k/df tflnsf 
agfO{ k|:t't ug{ nufpg'xf];\ . lj1fg kf7\ok':tssf] k[i7 ;ª\Vof 97 df /x]sf] 
lj|mofsnfksf] 5nkmn u/fO{{ pSt tl/sfn] ljBfyL{nfO{ ljleGg tTTjx¿sf] k/df0f' 
df]8]n agfpg nufpg'xf];\ . k|To]s ljBfyL{nfO{ Ps–Ps df]8n agfpg nufP/ k|bz{g 
ug{ nufpg'xf];\ . 

-ª _  ;Gbe{ ;fdu|L M (www.education.jlab.org÷11÷pen-number.html) 

 

lbg 4=On]S6«f]g ljGof; (Electronic Configuration) 
-s_  ljlzi6 p2]Zo  

 k]l/of]l8s tflnsfdf /x]sf klxnf] 20 tTTTjx¿sf] On]S6«f]g ljGof; n]Vg  

-vv_ l;sfO ;xhLs/0f lj|mofsnfk 

lj|mofsnfk 1 On]S6«f]g 3'Dg] sIf / gfdsf] klxrfg 

;j{k|yd lj1fg k':tsdf ePsf] k[i7 95 sf] lrq g+= 11.2 sf] rf6{ cyjf lrq af]8{df 
6fF:g'xf];\ jf agfOlbg'xf];\ / s;/L On]S6«f]gx¿ ljleGg sIf (shell) x¿df cjl:yt 
/x]sf 5g\ egL k|Zg ;f]Wg'xf];\ / klxnf], bf];|f], t];|f], rf}yf] sIfsf] gfd ljBfyL{x¿nfO{ 
eGg nufpg'xf];\ . b[li6ljxLg ljBfyL{x¿sf] nflu rf6{ agfpFbf wfufn] 6fF;]/ :kz{ x'g] 
u/L agfOlbg'xf];\ . 

lj|mofsnfk 2 sIf / On]S6«f]g ;ª\Vof 

ljBfyL{x¿nfO{ lj1fg kf7\ok':tssf] k]h g+= 95 sf] tflnsf cWoog ug{ nufpg'xf];\ / 
 sf] ;"q k|of]u u/L s;/L ljleGg sIfdf On]S6«f]g ljt/0f ePsf 5g\ eGg] s'/fnfO{ 

cEof; u/fpg'xf];\ . 

lj|mofsnfk 3 tTTjsf] On]S6«f]g ljGof; 

ljBfyL{n] tflnsf cWoog ul/;s]kl5 s]xL tTTTjx¿sf] On]S6«f]g ljGof; tyf 
k/df0f'sf] agf]6 af]8{df lrq agfO{ 5nkmn u/fpg'xf];\ / On]S6«f]g ljGof; ug]{ tl/sf 
atfOlbg'xf];\ . h:t} M 

i= xfO8«f]hg (H) 

kf/df0fljs ;ª\Vof (At. N.) = 1 
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kf/df0fljs ef/ ( Atomic mass) = 1 

 Electronic configuration -On]S6«f]g ljGof;_ 

shell -sIf_  K L M N 

Number of electron -On]S6«f]g ljGof;_ 1    

ii. ;f]l8od (Na) 

kf/df0fljs ;ª\Vof (Atomic number) = 11 
kf/df0fljs ef/ (Atomic Mass) = 23 

Electronic configuration -On]S6«f]g ljGof;_ 

shell -sIf_ K L M N 

Number of electron -On]S6«f]g ;ª\Vof_ 2 8 1  

llj|mofsnfk 4 On]S6f]g ljGof; -cEof;_ 

lj|mofsnfk 3 df ul/Psf] gd"gf On]S6f]g ljGof;cg';f/ lj1fg kf7\ok':tssf] k]h 
g+=96 sf] tflnd cWoog ug{ nufO{ ;a} ljBfyL{x¿nfO{ klxnf] 20 kf/df0fljs ;ª\Vof 
;Ddsf tTTjx¿sf] On]S6f]g ljGof; ug{ nufpg'xf];\ / cGtdf lgDg lgisif{ lbg'xf];\ . 

On]S6«f]gx¿n] k/df0f'sf] Go'lSno;nfO{ jl/kl/ 3'Dbf agfPsf] ;]nnfO{ K, L, M, N cflb 
gfdn] hgfOG5 . oL ;]nx¿df a9Ldf j|mdzM 2, 8, 18, 32 cf]6f On]S6«f]gx¿ c6fpg 
;S5g\ . o; s'/fnfO{ 2n2 sf] ;"qn] lgwf{/0f ub{5 . 

-uu_ d"Nofª\sg 

 On]S6«f]g ljGof; eg]sf] s] xf] < 

 On]6f]g ljGof; s;/L ul/G5 < 

 tn lbOPsf tTTTjx¿sf] On]S6«f]g ljGof; / k/df0f' agf]6sf] lrq agfpm . 

(a) Lithium (b) Carbon (c) Potassium (d) Flourine (e) Chlorine (f) Calcium 

-3_ kl/of]hgf sfo{ 

kf/df0fljs ;ª\Vof 1-20 ;Ddsf tTTTjx¿sf] On]S6«f]g ljGof; u/L rf6{k]k/df k|:t't 
ug{ nufpg'xf];\ . 
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llbg 5=                ;+o'Hotf (Valency) 

-s_  ljlzi6 p2]Zo   

 ;+o'Hotfsf] kl/efiff lbg  

 8'Kn]6 / cS6]6sf] cjwf/0ff k|i6\ofpg  

 k]l/of]l8s tflnsfdf ePsf] klxnf] 20 tTTTjx¿sf] ;+o'Hotf atfpg  

 tTTjsf] ;+o'Hotf lge{/ /xg] cj:yf atfpg  

-v_ l;sfO ;xhLs/0f lj|mofsnfk 

lj|mofsnfk 1. ;+o'Hotfsf] cjwf/0ff 

 ;j{k|yd ljBfyL{nfO{ ;+o'Hotf / c0f';"qsf] cy{ kTtf nufpg nufpg'xf];\ . 
o;sf nflu af]8{df s]xL tTTTjx¿sf] On]S6«f]g ljGof; b]vfO{ s;/L Ps 
csf{;Fu On]S6«f]g n]gb]g cyjf share u/L c0f' aGb5 egL atfpg 
nufpg'xf];\ . h:t} M 

 

 o;/L lrqdf Na n] Pp6f On]S6«f]g Cl nfO{ lbO{ aGb5 / Cl n] Ps 

On]S6«f]g lnO{ Cl- aGb5 . oxfF ;f]l8odsf] ;+o'Hotf ±1 x'G5 / Snf]l/gsf] 
;+o'Hotf –1 x'G5 egL ljBfyL{nfO{ ;+o'Hotfsf] kl/efiff lbg nufpg'xf];\ .  

lj|mofsnfk 2 8'Kn]6 / cS6]6sf] cjwf/0ff 

 8'Kn]6 / cS6]6sf] cj:yf b]lvg] tTTjsf] On]S6f]g ljGof; ul/Psf] lrq k|:t't 
ug]{ / lgDg k|Zgsf] pTt/ vf]hL ug{ nufpg'xf];\ . 

o k/df0f'sf] aflx/L ;]ndf 2 cf]6f On]S6f]g /x]/ t6:y k/df0f' aGg] 
cj:yfnfO{ s] elgG5 < 
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 k/df0f'sf] aflx/L ;]ndf 8 cf]6f On]S6f]g ePsf] cj:yfnfO{ s] elgG5 < 

 8'Kn]6 / cS6]6sf] lgod eg]sf] s] xf]nf < 

 ljBfyL{x¿n] k|:t't u/]sf cg'ejx¿nfO{ ;+Zn]if0f ub}{ 8'Kn]6 / cS6]6 aGg] 
cj:yfnfO{ tTTjsf] On]S6f]g ljGof; ul/Psf] rf6{sf] dfWodaf6 k|i6 kfg'{xf];\ . 

llj|mofsnfk 3 k]l/of]l8s tflnsfsf] klxnf]  kf/df0fljs ;ª\Vof 20 ;Ddsf] tTTjsf] 
;+o'Hotf 

 klxnf] 20 dfq tTTTj ePsf] cfw'lgs k]l/of]l8s tflnsfsf] rf6{ af]8{df 
em'G8fpg'xf];\ . ;+o'Hotf / ;+o'Hotf ;"rs On]S6f]gsf] cjwf/0fnfO{ k|ltljDag 
ug{ nufO{ kf/df0fljs ;ª\Vof 20 ;Ddsf tTTjsf] ;+o'Hotf kTtf nufpg] 
lj|mofsnfk u/fpg'xf];\ . 

  
aflx/L 
sIfdf 
/x]sf] 
On]S6«f]g 
;ª\Vof 

1 2 3 4 5 6 7 8 

H  
1 

       
2 

Le 
2,1 

Be 
2,2 

B 
2,3 

C 
2,4 

N 
2,5 

O 
2,6 

F 
2,7 

Ne 
2,8 

Na 
2,8,1 

Mg 
2,8,2 

Al 
2,8,3 

Si 
2,8,4 

P 
2,8,5 

S 
2,8,6 

Cl 
2,8,7 

Ar 
2,8,8 

K 
2,8,8,1 

Ca 
2,8,8,2 

      

lj|mofsnfk 4 tTTjsf] ;+o'Hotf lge{/ ug]{ cj:yf 

 sIffsf ljBfyL{nfO{ ;ª\Vofsf] cfwf/df sDtLdf 4 ;d"xdf ljefhg ug'{xf];\ . 
;f]l8od, cNdf]lgod, Snf]l/g / SoflN;od tTTTjsf] On]S6«f]g ljGof; ul/Psf] 
lgDgfg';f/sf]  Flash card tof/ u/L ljt/0f ug'{xf];\ / lgDgfg';f/sf k|Zg 
;f]wL ;d"x 5nkmn u/fpg'xf];\ /  cfjZos k/]sf] 7fpFdf ;xhLs/0f ug'{xf];\ 
. 

 

 
 
 

 k/df0f'sf] aflx/L cla{6df slt cf]6f On]S6«f]g 5g\ < 

Na-11 

K     L   M     N 

2    8     1 

Al - 13 

K    L  M   N  

2   8   3 

Cl - 17 

K    L  M   N  

2    8   7 

Ca - 20 

K    L  M   N  

2    8   2     8    
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 k/df0f'n] slt cf]6f On]S6«f]g lbg jf lng ;S5 < 

 tTTjsf] ;+o'Hotf s'g s'g s'/fdf e/ k5{ < 
-uu_ d"Nofª\sg 

 ;+o'Hotfsf] eg]sf] s] xf] < 
 8'kn]6 lgod eg]sf] s] xf] < pbf/0f;lxt eg . 
 cS6]6 lgod eg]sf] s] xf] < o;nfO{ pbfx/0f;lxt atfpm . 
 k]l/of]l8s tflnsfsf] klxnf] 20 tTTTjsf] dfq gfd, ;ª\s]t / ;+o'Hotf n]v . 

-3_ kl/of]hgf sfo{ 
kf/df0fljs ;ª\Vof 1-20 ;Ddsf tTTjx¿sf] On]S6«f]g ljGof;;lxt ;+o'Hotf b]lvg] 
u/L rf6{k]k/df tflnsf agfO{ k|:t't ug{ nufpg'xf];\ .  
-ª_ yk cWoog ;fdu|L 
;+o'Hotf kl9;s]kl5 ljBfyL{n] c0f';"q n]Vg lgDg s'/fx¿sf] k"j{1fg x'g'kb{5 . s]xL 
On]S6«f]kf]h]l6e /]l8sn, On]S6«f]g]u]l6e /]l8sn tyf ltgsf l;Daf]n / ;+o'Hotf tn 
lbOPsf] 5M 
/]l8sn symbol -;ª\s]t_ ;+o'Hotf 
Ammonium  1 
Cupric   2 
Ferrous  2 

Ferric  3 
Cuprous  1 

Hydroxide  1 
Nitrate  1 
Sulphate  2 
Carbonate  2 
Bicarbonate  1 
Phosphate  3 
Cyanide  1 
Nitride  3 
Dichromate  2 
Permanganate 

 
1 

Chlorate  1 
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llbg 6=            c0f';"q 
-s_  ljlzi6 p2]Zo  

 c0f';"qsf] kl/ro lbg  

 ljleGg of}lusx¿sf] c0f';"q n]Vg  

-v_ l;sfO ;xhLs/0f lj|mofsnfk 

lj|mofsnfk 1 tTTjsf] ;ª\s]t / ;+o'Hotf k'g/fjnf]sg 

 ljBfyL{x¿nfO{ kf/df0fljs ;ª\Vof 20 ;Ddsf] tTTjx¿sf] ;ª\s]t / 
;+o'Hotf tyf /]l8snsf] ;ª\s]t / ;+o'Hotf ;DaGwdf k'g/fjnf]sg 
u/fpg'xf];\ / rf6{sf] dfWodaf6 /]l8sn, tTTj / ltgsf] ;+o'Hotf k|i6 
kfg'{xf];\ .  

lj|mofsnfk 2 c0f';"qsf] cjwf/0ff 

 s]xL c0f'x¿sf] gfd z}Ifl0fs kf6Ldf n]vL To; c0f'df s:tf s:tf tTTTjx¿ 
ldnL ag]sf 5g\ / ltgsf] ;+o'Hotf slt /x]sf] 5 egL k|Zgsf] pTt/ lbg 
nufpg'xf];\ . 

 ljBfyL{x¿nfO{ c0f';"q eg]sf] s] xf]nf egL dfly plNnlvt k|Zgsf] cfwf/df 
cg'ejx¿ k|:t't ug{ nufpg'xf];\ / /f;folgs kbfy{ tTTj jf of}lusnfO{ 
hgfpg] tTTjx¿sf] ;ª\s]t ;d"xnfO{ g} c0f';"q elgG5 egL lgisif{ k|:t't 
ug'{xf];\ . 

lj|mofsnfk 3 c0f';"q n]Vg] tl/sf 

 c0f';"q n]Vbf s:tf s:tf s'/fx¿df Wofg lbg'k5{ egL k|Zg ;f]Wg'xf];\ / 
c0f';"q n]Vg] tl/sf pbfx/0f;lxt k|:t't ug'{xf];\ . h:tf] M 

h:t} M ;f]l8od Snf]/fO8 

 ;f]l8od (Na)   /   Snf]l/g  (Cl)  

 ;+o'Hotf = +1 ;+o'Hotf = -1  
                 
Na1                       Cl1 
Na1                      Cl1 
 Na1 Cl1 = NaCl Snf]/fO8 
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 ;+o'Hotfsf] exchange eO{ c0f';"q aGb5 eGg] s'/fnfO{ lj1fg kf7\ok':tssf] 
k]h g+ 99 df lbOPsf] 9fFrfcg';f/ rf6{k]k/af6 k|i6\ofpg'xf];\ . 

 tTkZrft\ klxn] JolStut ¿kdf / To;kl5 k|To]s a]Grut jf 6]a'nut 
¿kdf tkl;nsf of}lusx¿sf] cf0fljs ;"q n]Vg] cEof; u/fg'xf];\ / ;d"xut 
¿kdf k|:t't ug{ nufpg'xf]\ / cfjZos k[i7kf]if0f k|bfg ug'{xf];\  . 

 of}lusx¿ M Pn'ldlgod cS;fO8, Pdf]lgof, DofUg]l;od Snf]/fO8, 
sfa{g8fOcS;fO8, ;f]l8od Snf]/fO8, xfO8f]Snf]l/s cDn, ;Nkm\o'l/s cDn, 
kfgL, ;f]l8od xfO8f]cS;fO8 cflb . 

--u_ d"Nofª\sg 

 Sodium, Chlorine & Potassium sf] ;ª\s]t eg . 

  Magnecium sf] ;+o'Hotf slt x'G5 < 

  Carbonate sf] ;ª\s]t s] xf] < 

 Sodium hydroxide &  Aluminium Chloride sf] c0f';"q n]v . 

 kfgLsf] c0f';"q n]v . 

-3_  kl/of]hgf sfo{  

s'g}  5 cf]6f of}lussf] c0f';"qx¿ lgsfNg] tl/sf JofVof ePsf] rf6{ agfpg 
nufpg'xf];\ . 

 

lbg 7=  cf0fljs ef/  

-s_  ljlzi6 p2]Zo 
 cf0fljs ef/sf] kl/ro lbg  

 tTTjsf] cf0fljs ef/ lgsfNg  

-v_ l;sfO ;xhLs/0f lj|mofsnfk 

lj|mofsnfk 1 cf0fljs ef/sf] cjwf/0ff 

 lgDg lnlvt k|Zg ;f]wL ljifoj:t'df k|j]z ug'{xf];\ . 

 kf/df0fljs ;ª\Vof eg]sf] s] xf] < 

 kf/df0fljs ef/ eg]sf] s] xf] < 
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 c0f' eg]sf] s] xf] < 

 cf0fljs ;"q eg]sf] s] xf] < 

 cf0fljs ;"q s;/L n]lvG5 < 

 dfly plNnlvt k|Zgdf 5nkmn u/fO{{ ljBfyL{x¿nfO{ cg'ej cfbfgk|bfg ug{ 
nufpg] / kfgLsf] c0f'nfO{ pbfx/0fsf]  ¿kdf 5nkmn u/fO{{ o;sf] cf0fljs 
ef/sf] cfwf/df cf0fljs ef/sf] kl/efiff lbg nufpg'xf];\ .  

lgisif{{ M c0f'sf] ef/nfO{ g} cf0fljs ef/ elgG5 . c0f'df /x]sf k/df0f'x¿sf] 
kf/df0fljs ef/ hf]8]/ cf0fljs ef/ kTtf nufpg ;lsG5 . 

llj|mofsnfk 2 cf0fljs ef/ lgsfNg] cEof; 

 ;j{k|yd ljBfyL{x¿nfO{ s'g} tTTjsf] k/df0f' ef/ slt x'G5 egL k|Zg 
;f]Wg'xf];\ . kf/df0fljs ef/ n]lvPsf] rf6{ k|bz{g ug'{xf];\ . k|blzt rf6{ 
ljBfyL{x¿nfO{ cWoog ug{ nufpg'xf];\ . 

 s]xL c0f'x¿sf] gfd af]8{df n]vL c0f'x¿df ePsf] k/df0f'sf] ef/ hf]8\g 
nufpg'xf];\ . 

 ljBfyL{x¿n] of]u lgsfnL ;s]kl5 pSt of]u g} cf0fljs ef/ xf] egL 
hfgsf/L u/fpg'xf];\ / o;sf] nflu lZfIfsn] s]xL of}lusx¿sf] cf0fljs ef/ 
lgsfNg] tl/sf k|bz{g ug'{xf];\ h:tf] M 

 Calcium Carbonate ( ) 

= Ca sf] k/df0f' ef/ 40 + C sf] k/df0f' ef/ 12 + O sf] k/df0f' ef/ 16 x 3 

=  40+12+16×+3 

= 40+12+48  = 100 amu ( Atomic mass unit) 

o;/LL sf] cf0fljs ef/ 100 x'G5 egL k|i6\ofpg'xf];\ . 

To:t}, ;f]l8od Snf]/fO8 (Sodium Chloride) NaCl 

Na sf] kf/df0f' ef/ (23) + Cl Snf]l/gsf] k/df0f' ef/ (35) 
= 23+35 amu = 68 amu                                                             

o;/L s]xL c0f';"qsf] lx;fa u/L lgsfNg l;sfO{ ;s]kl5 cGo of}lussf] c0f';"q 
af]8{df n]vL pSt c0f'x¿sf] cf0fljs ef/ lgsfNg sIffdf cEof; u/fpg'xf];\ . 
-u_ d"Nofª\sg 
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 tn lbOPsf k/df0f'x¿sf] k/df0f' ef/ slt–slt x"G5 < 

(a)  Na   (b) H     (c) Cl     (d) Al    (e) Mg      (f) C    (g) O     (h) F 

 cf0fljs ef/ eg]sf] s] xf] < lgDg of}lusx¿sf] cf0fljs ef/ kTtf 
nufpg'xf];\ . 

     (a) ;f]l8od ;Nkm]6 (Na2 SO4)  (b) SoflN;od gfO6«]6 (Ca Cl2) 
   (c) Pdflgod gfO6]6« ( NH4NO3) 

--3_  kl/of]hgf sfo{  

s'g} b; cf]6f c0f'x¿sf] gfd n]vL pSt c0f'x¿sf] cf0fljs ef/ ;"qåf/f rf6{ k]k/df 
agfpg nufpg'xf];\ . 

 

lbg 8=   d]G8]lne / cfw'lgs k]l/of]l8s tflnsf 

-s_  ljlzi6 p2]Zo  

 k]l/of]l8s tflnsfsf] kl/efiff lbg  

 d]G8]lnesf] k]l/of]l8s tflnsfsf] kl/ro lbg  

 cfw'lgs k]l/of]l8s tflnsfsf] kl/efiff lbg  

 d]G8]lnesf] k]l/of]l8s tflnsf / cfw'lgs tflnsflar km/s 5'6\ofpg   

-v_  l;sfO ;xhLs/0f lj|mofsnfk 

lj|mofsnfk 1 k]l/of]l8s tflnsfsf] cjwf/0ff 

 sIffsf]7fsf] leTtfdf d]G8]lne / cfw'lgs k]l/of]l8s tflnsfsf] rf6{ 6fF;L 
ljBfyL{x¿nfO{ lgDg k|Zg ;f]wL 5nkmn u/fpg'xf];\ . 

 xfn ;Dd slt cf]6f tTTjx¿ kTtf nfu]sf 5g\ < 

 k|fs[lts / s[lqd tTTjx¿sf] ;ª\Vof slt slt /x]sf 5g\ < 

 s] ;a} tTTjx¿sf] 5'6\6f5'6\6} cWoog ug{ ;Dej xf]nf, lsg < 

 k]l/of]l8s tflnsf eg]sf] s] xf] < 

 k]l/of]l8s tflnsfdf u|'k eg]sf] s] xf] < 

 k]l/of]l8s tflnsfdf lkl/o8 eg]sf] s] xf] < 
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 dflysf k|Zgx¿df 5nkmn u/fO{{ k|To]ssf] k]l/of]l8s tflnsfaf6 cjwf/0ff 
k|i6 kfg'{xf];\ . 

lgisif{ M tTTjx¿nfO{ ltgsf] ;dfg / c;dfg u'0fsf cfwf/df ldnfP/ /flvPsf] 
tflnsfnfO{ k]l/of]l8s tflnsf elgG5 . 

llj|mofsnfk 2 d]G8]lne / cfw'lgs k]l/of]l8s tflnsfsf] kl/ro 

 d]G8]lne / cfw'lgs k]l/of]l8s tflnsfsf] rf6{ cjnf]sg ug{ nufO{ b'j} 
rf6{df b]lvPsf d'Vo d'Vo s'/fx¿sf] l6kf]6 agfpg nufO{ k|:t't ug{ 
nufpg'xf];\ . 

 ljBfyL{x¿n] k|:t't u/]sf kIfx¿nfO{ lzIfsn] z}Ifl0fs kf6Ldf d]G8]lne / 
cfw'lgs k]l/of]l8s tflnsfsf] ;"rLdf n]Vb} hfg'xf];\ . 

 cfw'lgs k]l/of]l8s tflnsf Mendeleev d]G8]lnesf] eGbf lsg /fd|f] 
(Superior) dflgG5 eGg] s'/fdf ljBfyL{x¿sf] ;d"x agfO{ 5nkmn ug{ 
nufpg'xf];\ / k|To]s ;d"xsf] g]tfnfO{ k|:t't ug{ nufO{ k[i7kf]if0f  k|bfg 
ug'{xf];\ . 

tTTjx¿sf ef}lts / /f;folgs u'0fx¿ ltgLx¿sf] kf/df0fljs ef/x¿sf k]l/of]l8s 
sfo{:j¿k x'G5g\ eGg] lgod d]G8]lnesf] k]l/of]l8s tflnsfsf] xf] eg] tTTjx¿sf 
ef}lts / /f;folgs / ef}lts u'0fx¿ ltgLx¿sf] kf/df0fljs ;ª\Vofsf k]l/of]l8s 
sfo{:j¿k x'G5g\ eGg] lgod g} cfw'lgs k]l/of]l8s tflnsfsf] lgod xf] . 

-uu_ d"Nofª\sg 

 k]l/of]l8s tflnsf eg]sf] s] xf] < 

 k]l/of]l8s tflnsfdf /x]sf u'|k / lkl/o8 (Group & Period) eGgfn] s] 
a'lemG5 < 

 d]G8]lne k]l/of]l8s tflnsf / cfw'lgs k]l/of]l8s tflnsfnfO{{ kl/eflift u/ . 

 d]G8]lne k]l/of]l8s tflnsfdf q'l6x¿ s] s] x'g < 

-3_ kl/of]hgf sfo{ 

 Df]G8]lne k]l/of]l8s tflnsf rf6{k]k/df tof/ ug{ nufpg'xf];\ . 

-ª_ yk cWoog ;fdu|L 

lbldqL d]G8]lne /l;og ;dfhzf:qL lyP . pgn] tTTTjsf] kf/df0fljs ef/sf 
cfwf/df Pp6f tflnsf lgdf{0f u/]sf lyP . pgn] ;'?df 63 cf]6f tTTTjx¿nfO{ o; 
tflnsfdf ;dfj]z u/]sf lyP . o; tflnsfdf pgn] vfnL 7fpF klg /fv]sf lyP .  
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tTTjx¿sf] ef}lts tyf /f;folgs u'0f tL tTTTjx¿sf] kf/df0fljs ef/sf] bf]xf]l/Psf] 
:yfgsf] sfo{:j¿k ldNg hfG5 . o;}nfO{ d]G8]lne k]l/of]l8s lgod elgG5 .  

d]G8]lne k]l/of]l8s tflnsfdf hDdf 8 cf]6f :tDe 5g\, h;nfO{ u|'k elgG5 . o;df 
/x]sf q'l6nfO{ ;Rofpb} x]g/L df];]nLn] cfw'lgs k]l/of]l8s tflnsf lgdf{0f u/]sf x'g\ . 
pgn] tTTTjx¿nfO{ kf/df0fljs ;ª\Vofsf cfwf/df Pp6} tflnsfdf ldnfP/ /fv] . 
o;}nfO{ cfw'lgs k]l/of]l8s tflnsf elgG5 . 

cfw'lgs k]l/of]l8s tflnsfdf 0 u|'k;lxt 9 cf]6f u|'k / 7 cf]6f lkl/o8 5g\ . 
tTTTjx¿nfO{ 4 cf]6f Njs s, p, d / f df ljefhg ul/Psf] 5 . wft', cwft' / 
cw{wft'df 5'6\6fOPsf] 5 . d]G8]lne / cfw'lgs k]l/of]l8s tflnsfsf] rf6{ tn lbOPsf] 
5 M 

Mendeleev's Periodic Table 
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Modern Periodic Table 

  

 

 

lbg 9= /f;folgs k|ltlj|mof / ;dLs/0f 

-s_  ljlzi6 p2]Zo  

 /f;folgs k|ltlj|mof / /f;folgs ;dLs/0fsf] kl/efiff lbg  
 /f;folgs k|ltlj|mofx¿nfO{ zAb ;dLs/0fdf JoSt ug{  

-v_ l;sfO ;xhLs/0f lj|mofsnfk 

lj|mofsnfk 1 /f;folgs k|ltlj|mofsf] cjwf/0ff 

 ljBfyL{nfO{ lgDg lnlvt k|Zg ;f]wL ;f]Rg] hf]8L agfpg] / cg'ej 
cfbfgk|bfg ug]{ tl/sf k|of]u u/L ljBfyL{af6 k|fKt hfgsf/LnfO{ z}Ifl0fs 
kf6Ldf n]Vb} hfg'xf];\ . 

 /f;folgs kl/jt{g eg]sf] s] xf] < 

 zAb ;dLs/0f eg]sf] s] xf] < 

 /f;folgs k|ltlj|mof eg]sf] s] xf] < 

 /f;folgs k|ltlj|mofnfO{ s'g s'g ljlwaf6 hgfpg] ul/G5 < 
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 xfO8«f]hg / clS;hg ldn]/ kfgL ag]sf] zAb / ;"q ;dLs/0fsf] rf6{ k|:t't 
ug]{ / o; pbfx/0faf6 dfly plNnlvt k|Zgsf] hjfkm l7s eof] jf ePg 
t'ngf ug{ nufpg'xf];\ . 

 ljBfyL{nfO{ :jod\ /f;folgs kl/jt{g x'Fbf /f;folgs k|ltlj|mof x'G5 eGg] s'/f 
kTtf nufpg ;xof]u k'¥ofpg'xf];\  / lgDg lgisif{{ lbg'xf];\ M s'g} kbfy{af6 
leGg gofF kbfy{sf] lgdf{0f x'g] k|lj|mof g} /f;folgs kl/jt{gaf6 x'G5 . 
/f;folgs kl/jt{g x'g] j|mddf kbfy{sf k/df0f' tyf c0f'x¿lar ;f6km]/, 
;ª\u7g jf lj36g x'g] k|lj|mof g} /f;folgs k|ltlj|mof xf] . /f;folgs 
k|ltlj|mofnfO{ zAb ;dLs/0f / ;"q ;dLs/0fn] hgfOG5 . zAbx¿åf/f 
/f;folgs kbfy{sf] gfd k|of]u u/L n]lvPsf] ;dLs/0f g} zAb ;dLs/0f xf] . 

llj|mofsnfk 2 /f;folgs k|ltlj|mofsf] k|of]ufTds lj|mofsnfk 

ljBfyL{x¿nfO{ s]xL /f;folgs  k|ltlj|mofsf pbfx/0f sIffdf k|:t't ug{ nufpg'xf];\ / 
s]xL /f;folgs k|ltlj|mofsf] k|of]ufTds lj|mofsnfk sIffsf]7fdf ug{ nufpg'xf];\ .  
h:t} M  

 Magnesium l/ag afn]/ b]vfpg'xf];\ / Magnesium l/ag afn]/ k|fKt w'nf]df 
ePsf] kbfy{ s] xf] egL ljBfyL{nfO{ ;f]Wg'xf];\ . o;/L k|fKt x'g] kbfy{sf] ;"q n]Vg 
nufpg'xf];\ . 

 To:t}u/L lvof nfu]sf] kmnfd b]vfpFb} lvof s] xf] / of] s;/L aG5 < egL k|Zg 
;f]Wg'xf];\ / ljBfyL{dfem cfjZos 5nkmn u/fpg'xf];\ . To;kl5 lvofsf] ;"q 
n]Vg nufpg'xf];\ . 

 Zn sf 6'qmf dilute HCl df /fVg nufpg'xf];\ / s] x'G5 egL cjnf]sg ug{ 
nufpg'xf];\ / pSt /f;folgs k|ltlj|mofsf] ;"q n]Vg nufpg'xf];\ . 

oL lj|mofsnfkkl5 ljBfyL{nfO{ lj|mofsnfk 1 df plNnlvt /f;folgs k|ltlj|mofsf] 
kl/efiffsf] k|of]ufTds¿kn] k'li6 eP gePsf] Plsg ug{ nufpg'xf];\ / ljBfyL{nfO{ 
/f;folgs k|ltlj|mofdf k|ltlj|mof/t kbfy{ (Reactant) / pTkflbt kbfy{ (Product) 
5'6\ofpg klg nufpg'xf];\ . 

-uu_ d"Nofª\sg 

 /f;folgs kl/jt{g / /f;folgs k|ltlj|mof eg]sf] s] xf] < 

 k|ltlj|mof/t / pTkflbt kbfy{ s]nfO{ elgG5 < 

 s'g} Ps /f;folgs k|ltlj|mof n]vL To;df k|ltlj|mof/t / pTkflbt kbfy{ 
5'6\ofpg'xf];\ . 

 ZfAb ;dLs/0f /f;folgs ;dLs/0f s]nfO{ elgG5 < 
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 tn lbOPsf] zAb ;dLs/0fnfO{ ;"q ;dLs/0fdf kl/jt{g u/ . 

  xfO8«f]hg ± clS;hg Ö kfgL 

  ;f]l8od ± Snf]l/g Ö ;f]l8od Snf]/fO8 

--3_  kl/of]hgf sfo{  

ljBfno jf 3/ j/k/ eO/xg] /f;folgs k|ltlj|mof klxrfg u/L sDtLdf kfFr zAb 
;dLs/0f tof/ u/L sIffdf k|:t't ug{'xf];\ . jf s'g} b;cf]6f zAb ;dLs/0fx¿nfO{ 
;"q ;dLs/0fdf abnL rf6{ k]k/df n]VfL sIffsf]7f k|:t't ug'{xf];\ . 

-ª_ k|fljlws zAbfjnL 

Reactant: /f;folgs k|ltlj|mofdf efu lng] kbfy{ 

Product : Reactant lar /f;folgs k|ltlj|mof eO{ aGg] kbfy{ 

 

lbg 10    ;"q ;dLs/0f 

-s_  ljlzi6 p2]Zo 

 ;"q ;dLs/0fsf] kl/ro lbg 
 /f;folgs ;dLs/0f n]Vbf Wofg lbg'kg]{ s'/fx¿ klxrfg ug{ 
 /f;folgs k|ltlj|mofnfO{ ;"q ;dLs/0fdf n]Vg  

-v_  l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1 ;"q ;dLs/0fsf] kl/ro 

 ;f]l8od / Snf]l/g tTTj, ;f]l8od Snf]/fO8sf] zAb ;dLs/0fsf] km\nf;sf8{ 
b]vfO{ ltgLx¿sf] ;ª\s]t, ;+o'Hotf, /f;folgs k|ltlj|mofsf] ;ª\s]tdf n]Vg] 
tl/sf ;DaGwdf ljBfyL{x¿nfO{ k|Zg ub}{ pTt/ lbg nufpg'xf];\ . 

 Dfflysf] lj|mofsnfksf] cfwf/df ;"q ;dLs/0fsf] cjwf/0ff lbg nufpg'xf];\ / 
lgisif{{df k'Ug'xf];\ . 

lgisif{{ M cf0fljs ;"qåf/f JoSt ul/Psf] ;dLs/0fnfO{ ;"q ;dLs/0f elgG5 . 

lj|mofsnfk 2 /f;folgs ;dLs/0f n]Vbf Wofg lbg'kg]{ s'/fx¿ 

 ljBfyL{x¿nfO{ 5 ;d"xdf ljefhg u/L xfO8«f]hg / clS;hg ldnL kfgL 
ag]sf] zAb ;dLs/0f / ;"q ;dLs/0fsf] sf8{ jf z}Ifl0fs kf6Ldf n]vL 
/f;folgs ;dLs/0f n]Vbf Wofg lbg'kg]{ s'/fx¿ ;d"xut ¿kdf klxrfg ug{ 
nufpg'xf];\ . 
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 ;d"xut ¿kdf klxrfg ul/Psf s'/fx¿nfO{ ;d"xut ¿kdf k|:t't ug{ 
nufpg'xf];\ / lzIfsn] z}Ifl0fs kf6Ldf n]Vb} hfg'xf];\  / lgisif{{ k|:t't 
ug'{xf];\ . 

lgisif{{ M /f;folgs ;dLs/0f n]Vbf jf0f lrx\g, pTkflbt kbfy{ / k|ltlj|mof/t kbfy{, 
/f;folgs k|ltlj|mofsf] cj:yfnfO{ hgfpg] lrx\g, zAb ;dLs/0f, ;"q ;dLs/0f 
h:tf kIfx¿df Wofg lbg'k5{ . 

llj|mofsnfk 3 ;"q ;dLs/0f n]vg cEof; 

 /f;folgs ;dLs/0f n]Vbf Wofg lbg'kg]{ s'/fx¿sf] cfwf/df ;"q ;dLs/0f 
n]vg cEof; u/fpg'xf];\ . h:tf] M   

zAb ;dLs/0f  DofUg]l;od   +    clS;hg                   DofUg]l;od cS;fO8 

;"q ;dLs/0f M  2Mg(s)             +          O2 (g)                               2MgO 

 cGo /f;folgs k|ltlj|mofx¿sf] ;"rL lzIfsn] z}Ifl0fs kf6Ldf n]Vg'xf];\ / 
ljBfyL{x¿nfO{ ;"q ;dLs/0f n]vg cEof; u/fpg'xf];\ / cfjZos k[i7kf]if0f 
k|bfg ug'{xf];\ . 

-u_ d"Nofª\sg 

/f;folgs k|ltlj|mofsf lgDg zAb ;dLs/0fnfO{ sfkLdf ;f/]/ ;"q ;dLs/0fdf kl/0ft 
u/ . 

i. ;f]l8od + clS;hg   ;f]l8od cS;fO8 

ii= SoflN;od sfaf]{g]6     SoflN;od cS;fO8 + sfa{g 8fOcS;fO8 

iii= kf]6fl;od cS;fO8 + ;Nkm\o'l/s Pl;8      kf]6fl;od ;Nkm]6 + kfgL 
iv= SoflN;od  + xfO8«f]Snf]l/s Pl;8    SoflN;od Snf]/fO8 + xfO8«f]hg  
-3_ kl/of]hgf sfo{ 

b}lgs hLjgdf cg'ej u/]sf cyjf cjnf]sg u/]sf /f;folgs k|ltlj|mofnfO{ zAb 
;dLs/0f / ;"q ;dLs/0fdf n]vL b]vfpg nufpg] .                                                
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 llbg 11/12   k|of]ufTds lj|mofsnfk 

-s_  ljlzi6 p2]Zo 

 tTTjsf] k/df0f' tyf of}lussf] df]8n tof/ ug{  

-vv_  l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk  

1. clS;hg k/df0f'sf] df]8]n agfpg nufpg'xf];\ . -lj1fg kf7\ok':tssf] k]h 
g+ 97 sf] lj|mofsnfk 1 cg';f/_ 

2. ljBfyL{x¿nfO{ rf6{ k]k/ km]lasn, wfuf], dfs{/k]g / s]/fpsf] u]8fx¿ 
pknAw u/fpg'xf];\ . oL ;fdu|Lsf] ;xof]un] xfO8«f]hg, sfa{g / ;f]l8od 
tTTTjx¿sf] df]8n agfpg nufpg'xf];\ .  

3. lj|mofsnfk b'O{sf] ;fdu|Lsf] cfwf/df tkl;nsf c0f'sf] df]8n agfpg 
nufpg'xf];\ . h:t} M ,  /  

4. km\nf; sf8{, dfs{k]gsf] k|of]u u/L xfO8«f]Snf]l/s cDn, ;f]l8od Snf]/fO8, 
sfa{g8fOcS;fO8, Pn'ldlgod cS;fO8, Pdf]lgof, DofUg]l;od Snf]/fO8sf] 
cf0fljs ;"q rf6{ tof/ ug{ nufpg'xf];\ . 

5. k]l/of]l8s tflnsfsf] klxnf] 20 cf]6f tTTjx¿sf] ;ª\s]t, kf/df0fljs 
;ª\Vof, kf/df0fljs lk08, k|f]6f]g, Go'6f]g / On]S6f]gsf] /rgf rf6{ tof/ kfg{ 
nufpg'xf];\ . 

-u_ k|fljlws zAbfjnL 

On]S6«f]g ≠ k/df0f'sf] C0ffTds s0f 

k|f]6f]g  ≠ k/df0f'sf] wgfTds s0f 

Go'6«f]g  ≠ k/df0f'sf] rfh{ljxLg s0f 

c0f'   ≠ of}lussf] ;aeGbf ;fgf] ¿k 

k/df0f' ≠ tTTjsf] ;aeGbf ;fgf] ¿k 

;Gbe{ ;fdu|L  

www.middleschoolchemisty.com÷lesson plan÷chapter 4÷lesson 1.)  
www.education.jlab.org÷11÷pen-number.html 
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PPsfO M 12  ld>0f 

                              cg'dflgt 3G6L M 6 -4 ;}¢flGts ± 2 k|of]ufTds_ 

1. l;sfO pknlAw 

 ˆ|ofS;gn cf;jg lj|mof (Fractional distillation), l:6d cf;jg lj|mof 
(Stem distillation) / j|mf]df6f]u|fkmLsf] ljlwsf] kl/ro lbg / k|bz{g ug{  

2. ljifoj:t' ljefhg  / l;sfO ;fdu|L 

lbg ljifoj:t' l;sfO ;fdu|L 
1 cf;jg lj|mofsf] 

kl/ro / k|bz{g  
cf;jg k|lj|mofsf] lrq, km\nf:s, :6fG8, ydf]{ld6/, 
cf]bfg, tf/sf] hfnL, d]hl/ª l;ln08/, sG8]G;/ . 

2 k|mofS;gn cf;jg 
lj|mofsf] kl/ro / 
k|bz{g 

k|mofS;gn cf;jg lj|mofsf] lrq, ydf]{ld6/, 
k|mfS;gn sf]nDa, km\nf:s, ag{/, kfgL leq / aflx/ 
kmfNg] pks/0f . 

3 j|mf]df6f]u|fdLsf] kl/ro 
/ pkof]lutfx¿ 

j|mf]df6f]u|fkmL k]k/ 

4 j|mf]df6f]u|fkmL –
k|of]ufTds 1 

k|of]ufTds lj|mofsnfk 1: lkmN6/ k]k/, sfnf]d;L, 
las/ jf l/sfkL, kfgL, 

5  j|mf]df6f]u|fkmL –
k|of]ufTds 2  

Kf|of]ufTds lj|mofsnfk 2 M las/, /ftf] / lgnf] d;L, 
lkmN6/ k]k/, kfgL 

 6 j|mf]df6f]u|fkmL –
k|of]ufTds 3  

Kf|of]ufTds lj|mofsnfk 3 M sfFrsf] gnL, rssf] w'nf] 
jf cfNdf]lgod cS;fO8, /ftf], lgnf] / sfnf] d;L, 
efF8f] cflb . 

3. ljlzi6 p2]Zo, l;sfO lj|mofsnfk / d"Nofª\sg  
lbg M 1 cf;jg lj|mof (Distillation) 
-s_ ljlzi6 p2]Zo  

 cf;jg lj|mofsf] kl/ro lbg  
 cf;jg lj|mofnfO{ k|bz{g ug{  

-v_ l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1. cf;jg lj|mofsf] kl/ro 
 ljBfyL{x¿nfO{ lgDg k|Zg ;f]wL pTt/sf] vf]hL ug{ nufpg'xf];\ . 
 ld>0f eg]sf] s] xf] < 
 ld>0f 5'6\ofpg] ljlwx¿  s] s] xf]nfg\ < 
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 3/df kfgL pdfNbf lg:sg] afkm lr;f] eO{ kfgLsf yf]kfdf kl/0ft ePsf] 
b]v]sf 5f} < To;nfO{ s] elgG5 xf]nf < 

 Dfflysf k|Zgx¿df 5nkmn u/fO{{ ljBfyL{x¿af6 k|fKt ;"rgfx¿nfO{ z}Ifl0fs 
kf6Ldf n]vL cf;jg lj|mofsf] kl/rosf] lgisif{{ lbg'xf];\ . h:tf] M t/n 
kbfy{nfO{ ttfpFbf afkm aGg] / afkmnfO{ lr:ofpFbf t/n kbfy{df kl/0ft x'g] 
lj|mofnfO{ g} cf;jg lj|mof elgG5 . 

llj|mofsnfk 1. cf;jg lj|mof k|bz{g 
 ljBfyL{x¿nfO{ 3 jf 4 ;d"xdf ljefhg ug'{xf];\ . k|To]s ;d"xnfO{ æg'gsf] 

3f]naf6 kfgL s;/L 5'6\6fpg ;lsG5 <Æ eGg] k|Zg n]lvPsf] Flash card ljt/0f 
ug]{ / ljBfyL{sf] ;d"xdf 5nkmn u/fpg'xf];\ . ;d"x g]tf 5gf]6 ug{ nufO{ k|:t't 
ug{ nufpg'xf];\ . 

 k|To]s ;d"xnfO{ lrgLsf] 3f]n tof/ ug{ nufpg'xf];\ . o;sf] nflu kf7\ok':tssf] 
k]h g+ 106 sf] lrqnfO{ ;d"xut ¿kdf ljt/0f ug'{xf];\ . ;fy} cfjZos 
;fdu|Lx¿ M cfjZos ;xhLs/0f ub}{ Round bottom flask, condenser, 
measuring cylinder, stand, burner, tripod stand, wire gauge, spirit lamp 

;lxtsf pks/0fx¿nfO{ h8fg ug{ nufpg'xf];\ . 
 ;fdu|Lx¿sf] h8fgkl5 3f]nnfO{ ttfpg nufpg'xf];\ / cjnf]sg ug{ nufpg'xf];\ 

. 
 cjnf]sg ubf{ b]lvPsf kl/jt{gx¿sf] l6kf]6 ug{ nufO{ k|:t't ug{ nufpg'xf];\ . 
 o; lj|mofsnfksf] pkof]lutf atfpg nufpg'xf];\ . 
 Dfflysf] k|of]usf] cfwf/df lgisif{{ k|:t't ug{ nufpg'xf];\ .  

Gf'g / kfgLsf] 3f]nnfO{ ttfP/ To;df /x]sf] kfgL afkm agfO{ k'gM lr:ofP/ z'4 
¿kdf g'g k|fKt ug{ ;lsG5 . ;fy} g'gnfO{ a]Un} hDdf ug{ klg ;lsG5 . ;d'b|L 
lsgf/df a;f]af; ug]{ dflg;n] cf;jg lj|mofaf6 ;d'b|sf] g'lgnf] kfgLaf6 z'4 g'g 
/ z'4 lkpg] kfgL agfpg] u5{g\ . 

-uu_ d"Nofª\sg 
 cf;jg lj|mofsf] kl/efiff lbg'xf];\ . 
 s:tf s:tf ld>0fsf kbfy{x¿nfO{ cf;jg lj|mofaf6 5'6\ofpg ;lsG5 < 
 s] s:tf sfo{sf nflu cf;jg lj|mofsf] k|of]u x'G5 < 
 cf;jg lj|mofnfO{ k|of]ufTds ljlwaf6 s;/L k|bz{g ug{ ;lsG5 < 

-3_ kl/of]hgf sfo{  
cfkm\gf] efG;fdf x'g] cf;jg lj|mofx¿sf] cjnf]sg u/L k|ltj]bg tof/ u/L sIffdf 
k|:t't ug{ nufpg'xf];\ . 
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llbg M 2          k|mofS;gn cf;jg lj|mof 
-s_ ljlzi6 p2]Zo  

 k|mofS;gn cf;jg lj|mofsf] kl/ro lbg  
 cf;jg lj|mof k|bz{g ug{  

-v_ l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1 k|mofS;gn cf;jg lj|mofsf] kl/ro  

 k|mfS;ng cf;jg lj|mof;Fu ;DalGwt tkl;nsf] lrq 6fF:g'xf];\ / of] ljlwaf6 
s'g s'g ld>0fx¿ 5'6\ofpg ;lsG5 < of] ljlwnfO{ s] elgG5 < h:tf k|Zg 
;f]Wg'xf];\ . 

 
 lrqsf] cfwf/df k|mfS;gn cf;jg lj|mofsf] kl/efiff atfpg nufpg'xf];\ / 

lgisif{{ k|:t't ug'{xf];\ .  
lgisif{ M b'O{ jf b'O{ eGbf a9L t/n kbfy{sf] ld>0fnfO{ 5'6\ofpg] ljlwnfO{ k|mfS;gn 
cf;jg lj|mof elgG5 . 
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llj|mofsnfk 2 k|mofS;gn cf;jg lj|mofsf] k|bz{g  

 sIffsf] z}Ifl0fs kf6Ldf ækfgL / d6\6Lt]nsf] ld>0faf6 d6\6Lt]n s;/L 
5'6\6fOG5 <Æ eGg] k|Zg n]Vg'xf];\ / sIfdf 5nkmn u/fpg'xf];\ . 

 ljBfyL{nfO{ 4 ;d"xdf ljefhg ug'{xf];\ / k|To]s ;d"xnfO{ Ps Ps ydf]{ld6/, 
k|mofS;gn gnL, sf]lgsn km\nf:s, /fpG8 a6d km\nf:s, :6\ofG8, l:kl/6 
NofDk cflb ljt/0f ug'{xf];\ . k|To]s ;d"xnfO{ Pp6f kg]{ u/L tnsf ld>0f 
lbO{ 5'6\ofpg nufpg'xf];\ . 

-i_  kfgL / d6\6Lt]nsf] ld>0f 

-ii_ k]6«f]n / d6\6Lt]nsf] ld>0f  

-iii_ l8h]n / kfgLsf] ld>0f 

-iv_ cNsf]xn / kfgLsf] ld>0f 

 k|To]s ;d"xnfO{ k|:t't ug{ nufO{ 5nkmn u/fpg'xf];\ / cfjZos k/] 
;xhLs/0f ul/lbg'xf];\ . 

-uu_ d"Nofª\sg 

 k|mofS;gn cf;jg (Fractional distillation) eg]sf] s] xf] < 

 k|m\ofS;gn cf;jg lj|mofaf6 s;/L ld>0f 5'6\ofpg ;lsG5 < 

 k|mofS;gn cf;jgaf6 5'6\l6g] s]xL lj|mofsf pbfx/0f s] s] xf]nfg\ < 

 

lbg M 3 j|mf]df6f]u|fkmL 
-s_ ljlzi6 p2]Zo  

 j|mf]df6f]u|fkmLsf] kl/efiff lbg  
 j|mf]df6f]u|fkmLsf] pkof]lutf atfpg  

-v_ l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1 j|mf]df6f]u|fkmLsf] kl/ro 

 ljBfyL{x¿nfO{ lgDg k|Zgx¿sf] cfwf/df ljifoj:t'df k|j]z ug{'xf];\ . 
 j|mf]df6f]u|fkmL s'g efiffaf6 cfPsf] xf] < 
 s'g s'g ZfAb ldn]/ j|mf]df6f]u|fkmL ag]sf] xf] < ltgsf] cy{ s] xf] < 
 j|mf]df6f]u|fkmL ljlwsf] k|of]u ;j{k|yd s;n] u/]sf lyP < 
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 /ª\uLg ldl>t kbfy{x¿ 5'6\ofpg s'g ljlwsf] k|of]u ul/G5 < 
 dflysf k|Zgx¿sf] 5nkmnsf] cfwf/df j|mf]df6f]u|fkmLsf] kl/efiff lbg nufpg'xf];\ 
. 
kl/efiff M ljleGg /ª\uLg kbfy{sf] ld>0faf6 /ªx¿ 5'6\ofpg] ljlw g} 
j|mf]df6f]u|fkmL xf] . 

llj|mofsnfk 2 j|mf]df6f]u|fkmLsf] pkof]lutf  

 j|mf]df6f]u|fkmL ljlwsf] pkof]lutf ;DaGwdf ljBfyL{x¿nfO{ ;f]Rg] hf]8L agfpg] / 
cg'ej cfbfgk|bfg ug]{ tl/sf k|of]u ug'{xf];\ . 

 pSt ljlwcg';f/ dflysf] lj|mofsnfkkl5 k|To]s hf]8Ldf 5nkmn ePsf] 
hfgsf/LnfO{ hf]8Lut ¿kdf k|:t't ug{ nufpg'xf];\ . 

 hf]8Lut ¿kdf k|:t't ePsf s'/fx¿nfO{ z}Ifl0fs kf6Ldf n]Vg'xf];\ / yk 
pbfx/0fx¿ k|:t't u/L o; ljlwsf] pkof]lutfsf] ;"rL k|:t't ug{ nufpg'xf];\ . 

-uu_ d"Nofª\sg 

 j|mf]df6f]u|fkmLsf] kl/efiff lbg'xf];\ . 

 j|mf]df6f]u|fkmLsf pkof]lutf j0f{g ug'{xf];\ . 

-3_ yk cWoog ;fdu|L 

j|mf]df6f]u|fkmL ljlwdf ljleGg tl/sf x'G5g\ . ltgLx¿dWo] tn s]xL ljlwx¿ lbOPsf] 5 
M 

 sfuh j|mf]df6f]u|fkmL (Paper Chromatography) 

 kftnf] txsf] j|mf]df6f]u|fkmL (Thin layer Chromatography) 

 UofF; j|mf]df6f]u|fkmL (Gas Chromatography) 

 sf]nd j|mf]df6f]u|fkmL (Column Chromatography) 

-j|mf]df6f]u|fkmL o:tf] ljlw xf], h;df ld>0fsf kbfy{x¿ ld>0fnfO{ ;f]:g] kbfy{df 
k7fP/ ld>0fsf kbfy{x¿ 5'6\ofOG5 ._ 

o; ljlwdf ld>0fnfO{ o;df /x]sf kbfy{x¿ ;f]:g] kbfy{df k7fP/ ld>0fdf ePsf 
ljleGg tTTj jf kbfy{nfO{ 5'6\ofOG5 . 

s'g} Ps dfWoddf km/s km/s kbfy{sf] ult km/s km/s x'G5 eGg] l;4fGtdf cfwfl/t 
ljlw j|mf]df6f]u|fkmL xf] . 
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llbg M 4/5/6  j|mf]df6f]u|fkmL-k|of]ufTds k|bz{g_ 
-s_ ljlzi6 p2]Zo  

 j|mf]df6f]u|fkmL ljlwsf] k|bz{g ug{  

-v_ l;sfO ;xhLs/0f lj|mofsnfk 

lbg 4 M k|of]ufTds lj|mofsnfk 1 sfuh j|mf]df6f]u|fkmL 

lj1fg kf7\ok':tssf] k]h g+ 108 sf] lj|mofsnfk 2 df lbOPsf] ;fdu|Lx¿sf] k|of]u 
u/L k|of]ufTds lj|mofsnfk u/pg'xf];\ . 

lbg 5 M k|of]ufTds lj|mofsnfk 2 sfuh j|mf]df6f]u|fkmL 

lj1fg kf7\ok':tssf] k]h g+ 109 sf] lj|mofsnfk 3 df lbOPsf] ;fdu|Lx¿sf] k|of]u 
u/L k|of]ufTds lj|mofsnfk u/fpg'xf];\ . 

lbg 6 M k|of]ufTds lj|mofsnfk 3  sf]nd j|mf]df6f]u|fkmL 

lj1fg kf7\ok':tssf] k]h g+ 109 sf] lj|mofsnfk 4 df lbOPsf] ;fdu|Lx¿sf] k|of]u 
u/L k|of]ufTds lj|mofsnfk u/fpg'xf];\ . 

 

;Gbe{ ;fdu|L 

https://www.kullabs.com/class-8/...8/.../mixt... 
htthttps://en.wikipedia.org/.../Fractional_distill. 
ps://en.wikipedia.org/.../Chromatograph... 
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PPsfO : 13                       wft' / cwft'          

cg'dflgt 3G6L  8 (7 ;}¢flGts ± 1 k|of]ufTds_ 

1. l;sfO pknlAw    

 ;fwf/0f k]l/of]l8s tflnsfdf tTTjx¿nfO{ wft', cwft' / cw{wft'df 5'6\ofpg  
 xfd|f k|rngsf s]xL wft', cwft' / cw{wft'x¿ -;'g, rfFbL, tfdf, kmnfd, 
cfNdf]lgod, l;lnsg / uGws_ sf] kl/ro, ef}lts u'0f, /f;folgs u'0f / 
pkof]lutf atfpg  

2. ljifoj:t' ljefhg / l;sfO ;fdu|Lx¿ 

lbbg ljifoj:t'  l;sfO  ;fdu|Lxx¿ 

1 Kf]]l/of]l8s 
tflnsfdf wft', 
cwft' / 
cw{wft'sf] :yfg 

Kf]l/of]l8s tflnsf 

2  ;'g ;'gsf ef}lts tyf /f;folgs u'0fx¿ n]lvPsf] rf6{ k]k/, 
;'gsf uxgf -cf}+F7L, l;j|mL_  k]l/of]l8s tflnsf  

3  rfFbL rfFbLsf ef}lts tyf /f;folgs u'0fx¿ n]lvPsf] rf6{ k]k/, 
uxgf, rfFbLaf6 ag]sf] j:t'x¿ 

4  Tffdf tfdfsf ef}lts tyf /f;folgs u'0fx¿ n]lvPsf] rf6{ k]k/, 
tfdfsf] 6'j|mf, l;Ssf, efF8f 

5  Kfmnfd kmnfdsf ef}lts tyf /f;folgs u'0fx¿ n]lvPsf] rf6{ k]k/, 
kmnfdsf] lsnf, tf/, s'6f], xFl;of  

6  cfNdf]lgod cNdf]lgodsf ef}lts tyf /f;folgs u'0fx¿ n]lvPsf] rf6{ 
k]k/, cNdf]lgodsf] 6'j|mf 

7  l;lnsg l;lnsgsf ef}lts tyf /f;folgs u'0fx¿ n]lvPsf] rf6{ 
k]k/, l;lnsgaf6 ag]sf j:t'x¿ 

8  uGws uGwssf ef}lts tyf /f;folgs u'0fx¿ n]lvPsf] rf6{ k]k/, 
;Nkm/ -uGws_ 

3. ljlzi6 p2]Zo, l;sfO lj|mofsnfk / d"Nofª\sg  
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llbg 1           k]l/of]l8s tflnsfdf wft', cwft' / cw{wft'sf] :yfg  

-s) ljlzi6 p2]Zo 

 k]l/of]l8s tflnsfdf tTTjx¿nfO{ wft', cwft' / cw{wft'df 5'6\ofpg  

-v) l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1 tTTjx¿sf] juL{s/0f 
 lgDg k|Zgx¿ z}Ifl0fs kf6Ldf n]vL ljBfyL{x¿nfO{ k|Zgsf] pTt/ vf]hL ug{ 

nufpg'xf];\ . 
 xfn;Dd slt cf]6f tTTjx¿ kTtf nfu]sf 5g\ < 

 k|fs[lts tTTj / s[lqd tTTj eg]sf] s] xf] < 
 k|fs[lts tTTj / s[lqd tTTjx¿ sltcf]6f /x]sf 5g\ < 

 ljB't\ k|jfx ug]{ tTTjsf u'0fsf cfwf/df tTTjx¿nfO{ slt k|sf/df 
ljefhg ul/Psf] 5 < tL s] s] x'g\ < 

 sIffsf ljBfyL{x¿nfO{ 3-4 ;d"xdf ljefhg ug'xf]:f\ .   
 k|To]s ;d"xnfO{ k]l/of]l8s tflnsfsf] kmf]6f]skL, tfdfsf] 6'j|mf, kmnfdsf] 6'j|mf, 

;Nkm/, l;lnsg, cNdf]lgod ljt/0f ug'{xf];\ .   
 ;d"xsf ljBfyL{{nfO{ lbOPsf wft'sf] :j¿k, /ª, s8fkg, k]l/of]l8s tflnsfdf 

/x]sf] :yfgsf af/]df 5nkmn ug{ nufpg'xf];\ .   
 k|To]s ;d"xnfO{ k|fKt lgisif{ k|:t't ug{ nufpg'xf];\ .  

lj|mofsnfk 2 k]l/of]l8s tflnsfdf wft', cwft' / cw{wft'sf] :yfg 
 k]l/of]l8s tflnsfnfO{ leTtfdf 6fFF:g'xf];\ / k]l/of]l8s tflnsfsf] kmf]6f]skL 

;d"xut ¿kdf ljt/0f ug'{xf];\ . 
 leTtfdf 6fFl;Psf] k]l/of]l8s tflnsf / ljt/0f ul/Psf] k]l/of]l8s tflnsfsf] 

cjnf]sg ug{ nufO{ tflnsfdf wft', cw{wft' / cwft' klxrfg ug{ nufO{ 
k|:t't ug{ nufpg'xf];\ . 

 tTkZrft\ wft', cw{wft' / cwft' 5'6\ofOPsf] k]l/of]l8s tflnsf -;Gbe{ 
;fdu|Ldf b]vfOPsf] h:t}_ ljt/0f ug'{xf];\ / ;d"xut ¿kdf tof/ kfl/Psf 
kIfnfO{ pSt tflnsf;Fu t'ngf ug{ nufpg'xf];\ / ;d"xsf] clGtd k|:t'lt 
;fdu|L tof/ kfg{ nufpg'xf];\ . 

 ljBfyL{x¿n] ;Df"xut ¿kdf k|:t't u/]sf kIfx¿nfO{ ;d]6\b} lgDg lgisif{{ 
k|:t't ug'{xf];\ M k]l/of]l8s tflnsfsf] ;d"x i, ii / iii df /x]sf tTTjx¿ wft' 
x'g\ . k]l/of]l8s tflnsfsf] bflxg]lt/ /x]sf tTTjx¿ cwft' x'g\ eg] k]l/of]l8s 
tflnsfsf] lardf kg]{ tTTjx¿ cw{wft'x¿ x'g\ . 
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-uu_ d"Nofª\sg 

 xfn;Dd slt cf]6f tTTjx¿ kTtf nfu]sf 5g\ < 

 k|fs[lts / s[lqd tTTj eg]sf] s] xf] < slt slt cf]6f tTTjx¿ k|fs[lts / 
s[lqd tTTjsf  ¿kdf /x]sf 5g\ < 

 ljB't\ k|jfx ug]{ u'0fsf cfwf/df tTTjx¿nfO{ slt ;d"xdf ljefhg ul/Psf] 
5 < tL s] s] x'g\ < 

 cw{wft' eg]sf] s] xf] < s'g} rf/ cf]6fsf] pbfx/0f b]pm . 

-3_ kl/of]hgf sfo{  

k]l/of]l8s tflnsfsf] cWoog u/L klxnf] 20 ;Ddsf tTTjx¿nfO{ wft', cw{wft' / 
cwft'df juL{s/0f ul/Psf] rf6{ agfO{ sIffdf k|:t't ug{ nufpg'xf];\ . 

-ª_ lzIfssf nlu yk cWoog ;fdu|L  

wft'sf af/]df cWoog ug]{ ljifonfO{ Metallurgy eGb5g\ . 

k|s[ltdf kfOg] /f;folgs kbfy{ h;af6 k|zf]wg u/L wft' lgsflnG5, To;nfO{ wfp 
elgG5 . 

 k]l/of]l8s tflnsfsf] afof“tkm{ wft', bfof“tkm{ cwft' / lardf cw{wft' /x]sf 
x'G5g\ . 

 cw{wft'n] wft' / cwft' b'j}sf] u'0f b]vfp“5g\ . 
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llbg 2   ;'g  

-s) ljlzi6 p2]Zo 

 ;'gsf] kl/ro lbg  
 ;'gsf] ef}lts / /f;folgs u'0fx¿ atfpg   
 ;'gsf] pkof]lutf atfpg  

-v) l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1 ;'gsf] kl/ro 

 ljBfyL{x¿nfO{ lgDg k|Zg ;f]wL ;'g wft'sf] kl/ro lbg nufpg'xf];\ . 
 ;'gsf] /ª s:tf] x'G5 < 
 ;'g k|s[ltdf z'4 ¿kdf kfOG5 jf ld>0fsf]  ¿kdf < 
 ;'g sxfF kfOG5 < 
 ;'g k]l/of]l8s tflnsfsf] s'g ;d"xdf k5{ < 
 Dfflysf k|Zgx¿df 5nkmn u/fO{{ ;'gsf] kl/rosf] lgisif{{ lbg'xf];\ M ;'g 

k|s[ltdf z'4 ¿kdf kfOg] rxlsnf] kx]Fnf] /ªsf] wft' xf] . of] r6\6fgx¿sf] 
lardf / gbLsf] afn'jfdf kfOG5 . 

lj|mofsnfk 2 ;'gsf] ef}lts / /f;folgs u'0fx¿ 
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 ljBfyL{x¿nfO{ rf/ ;d"xdf ljefhg ug'{xf];\ / k|To]s ;d"xnfO{ ;'gsf] cfF}+7L 
jf l;j|mL jf cGo uxgf ljt/0f ug'{xf];\ . 

 k|To]s ;d"xnfO{ /ª, ljB't\ k|jfx, ;lj|motf, cDn;Fusf] k|ltlj|mof cflbsf] 
cfwf/df 5nkmn ug{ nufO{ ;d"xut ¿kdf k|:t't ug{ nufpg'xf];\ . 

 ;d"xut ¿kdf k|:t't ul/Psf] kIfx¿nfO{ ;d]6\b} >Job[Zo ;fdu|L / ;'gsf] 
k|bz{g u/L o;sf ef}lts / /f;folgs u'0fx¿ k|:t't ug'{xf];\ . 

llj|mofsnfk 3 ;'gsf] pkof]lutf 
 Kf|To]s ljBfyL{nfO{ ;'gsf] pkof]lutfsf] ;"rL tof/ ug{ nufpg] / Ps Ps 

u/L k|:t't ug{ nufpg'xf];\ . 
 o;/L k|:t't ubf{ klxn] k|:t't u/]sf] ;fyLn] eg]sf] s'/f bf]xf]k'¥offpg gx'g] 

lgod agfpg'xf];\ . 
 ljBfyL{n] k|:t't u/]sf ;'gsf] pkof]lutfx¿nfO{ lzIfsn] z}Ifl0fs kf6Ldf 

n]Vb} hfg'xf];\ . 
 cGtdf ;'gsf] pkof]lutf ;DaGwdf 5'6]sf pkof]lutfx¿nfO{ ;d]t ;d]6L 

;'gsf] pkof]lutf k|:t't ug'{xf];\ . -uxgf agfpg], l;Ssf, tSdf, d"lt{ agfpg], 
cf}ifwL agfpg] cflb_ 

-uu_ d"Nofª\sg  

 k|s[ltdf ;'g z'4 cj:yfdf kfOG5, lsg < 

 ;'gsf] s'g} b'O{ b'O{ /f;folgs / ef}lts u'0fx¿ eg . 
 ;'gnfO{ lsg wft' elgG5 < ;'gaf6 aGg] 5 cf]6f uxgfsf] gfd eg . 

-3_ kl/of]hgf sfo{  

glhs}sf] ;'g k;ndf hfg'xf];\ / ;'gnfO{ kufNg] tl/sf / o;af6 ljleGg lsl;dsf 
uxgf agfpg] tl/sfsf] cjnf]sg ug'{xf];\ . cfkm"n] kfPsf s'/fnfO{ ;d]6\b} Pp6f 
k|ltj]bg tof/ kf/L sIffdf k|:t't ug'{xf];\ .  

-ª_ lzIfssf nlu yk cWoog ;fdu|L  

 ;'gn] xfjf tyf kfgL;Fu k|ltlj|mof gug]{ ePsfn] k|s[ltdf of] z'4 cj:yfdf 
kfOG5 . o;nfO{ sd lj|mofzLn wft' elgG5 .  

 ;'gnfO{ lk6]/ kftf agfO{ ljleGg cfsf/df 9fNg ;lsG5 .  
 ;'gn] s'g} klg uf9f cDn;Fu k|ltj|mof ub}{g t/ Aqua regia ;Fu eg] 

k|ltlj|mof u5{ . 
 Aqua regia – uf9f gfOl6«s Pl;8 / uf9f xfO8«f]Snf]l/s Pl;8 (1:3) sf] 

ld>0fnfO{ Aqua regia elgG5 .   
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llbg 3 rfFbL 

-s) ljlzi6 p2]Zo 

 rfFbLsf] kl/ro lbg  
 rfFbLsf] ef}lts / /f;folgs u'0fx¿ atfpg   
 rfFbLsf] pkof]lutf atfpg  

-v) l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1 rfFbLsf] kl/ro 

 ljBfyL{x¿nfO{ lgDg k|Zg ;f]wL rfFbL wft'sf] kl/ro lbg nufpg'xf];\ . 
 rfFbLsf] /ª s:tf] x'G5 < 
 rfFbL k|s[ltdf z'4 ¿kdf kfOG5 jf ld>0fsf]  ¿kdf < 
 rfFbL sxfF kfOG5 < 
 rfFbL k]l/of]l8s tflnsfsf] s'g ;d"xdf k5{ < 
 Dfflysf k|Zgx¿df 5nkmn u/fO{ rfFbLsf] kl/rosf] lgisif{{ lbg'xf];\ M rfFbL 

k|s[ltdf z'4 tyf of}lussf  ¿kdf kfOG5 . rfFbL d'VotofM ch]{G6fO6 
wfpnfO{ k|zf]wg u/L agfOG5 . 

lj|mofsnfk 2 rfFbLsf] ef}lts / /f;folgs u'0fx¿ 
 ljBfyL{x¿nfO{ rf/ ;d"xdf ljefhg ug'{xf];\ / k|To]s ;d"xnfO{ rfFbLaf6 

ag]sf uxgf jf j:t' ljt/0f ug'{xf];\ . 
 k|To]s ;d"xnfO{ /ª, ljB't k|jfx, ;lj|motf, cDn;Fusf] k|ltlj|mof cflbsf] 

cfwf/df 5nkmn ug{ nufO{ ;d"xut ¿kdf k|:t't ug{ nufpg'xf];\ . 
 ;d"xut ¿kdf k|:t't ul/Psf] kIfx¿nfO{ ;d]6\b} >Job[Zo ;fdu|L / rfFbLsf] 

j:t' k|bz{g u/L o;sf ef}lts / /f;folgs u'0fx¿ k|:t't ug'{xf];\ . 

lj|mofsnfk 3 rfFbLsf] pkof]lutf 
 Kf|To]s ljBfyL{nfO{ rfFbLsf] pkof]lutfsf] ;"rL tof/ ug{ nufpg] / Ps Ps 

u/L k|:t't ug{ nufpg'xf];\ . 
 o;/L k|:t't ubf{ klxn] k|:t't u/]sf] ;fyLn] eg]sf] s'/f bf]xf]¥ofpg gx'g] 

lgod agfpg'xf];\ . 
 ljBfyL{n] k|:t't u/]sf rfFbLsf] pkof]lutfx¿nfO{ lzIfsn] z}Ifl0fs kf6Ldf 

n]Vb} hfg'xf];\ . 
 cGtdf rfFbLsf] pkof]lutf ;DaGwdf 5'6]sf pkof]lutfx¿nfO{ ;d]t ;d]6L 

;'gsf] pkof]lutf k|:t't ug'{xf];\  . -ax'd"No efF8fs'F8f agfpg, uxgf agfpg, 
l;Ssf, tSdf, d"lt{ agfpg, ljB't\ n]kg / 6Nsg] agfpg, ljB'tLo 
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pks/0fx¿ agfpg, bfFtdf ePsf vfnL 7fpF eg{, cf}ifwL agfpg k|of]u 
ul/G5 . 

--u_ d"Nofª\sg  

 rfFbLsf d'Vo wfpx¿ s] s] x'g\ < 

 rfFbLsf s'g} b'O{ ef}lts u'0fx¿ eg . 

 rfFbL s'g s'g s''/fx¿sf] nflu k|of]u ul/G5 < 

-3_ kl/of]hgf sfo{ 

3/df ePsf rfFbLsf uxgf, ;fdfg cflb cjnf]sg u/L rf6{ k]k/df rfFbLsf ef}lts 
u'0fx¿ / pkof]lutf n]vL sIffdf 6fF:g nufpg'xf];\ . 

 

lbg 4     tfdf 

-s_ ljlzi6 p2]Zo 

 tfdfsf] kl/ro lbg 
 tfdfsf] /f;folgs / ef}lts u'0f atfpg  
 tfdfsf pkof]lutfx¿ atfpg  

-v_ l;sfO ;xhLs/0f lj|mofsnfk  

 k]l/of]l8s tflnsfsf] k|of]u u/L ljBfyL{x¿nfO{ tfdfsf] :yfg kTtf nufpgsf 
;fy} wft', cwft' / cw{wft' s'g xf] < 5'6\ofpg nufpg'xf];\ . 

 k|s[ltdf tfdf s:tf] cj:yfdf sxfF kfOG5 < o;sf] d'Vo wfpx¿ s'g s'g x'g\ 
< wfpaf6 z'4 tfdf k|zf]wg ug]{ ljifodf 5nkmn ug{ nufO{ lzIfsn] ;f/f+z 
atfpg nufpg'xf];\ . 

 ljBfyL{x¿sf] ;d"x ljefhg u/L tfdfsf] ef}lts / /f;folgs u'0fx¿ / 
pkof]lutfsf af/]df 5nkmn u/fpg'xf];\ /  cGTodf lzIfsn] ;f/f+zdf 
atfOlbg'xf];\ . 

 tfdfnfO{ lkmSsf / uf9f cDn;Fu k|ltlj|mof ug]{ gug]{ ;DaGwdf k|bz{g ug'{xf];\ 
. o;sf] nflu lkmSsf / uf9f s'g cDn;Fu k|ltlj|mof u5{ xf]nf < eljiojf0fL 
ug{ nufpg'xf];\ . To;kl5 k|of]u ug]{ / cjnf]sg ug{ nufpg'xf];\ / cGtdf 
lgisif{ k|:t't ug{ nufpg'xf];\ . 

-uu_ d"Nofª\sg 

 tfdfsf] d'Vo wfpsf] gfd eg . 

 tfdfsf s'g} b'O{ ef}lts u'0fx¿ atfpm . 
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 s'g s'g sfddf tfdfsf] pkof]u ul/G5 < 

--3_ kl/of]hgf sfo{  

ljleGg 7fpFsf dlGb/ jf cGo tLy{:yn e|d0f u/L ToxfFsf] 5fgf, 9f]sf, d"lt{ agfpg 
s'g s'g wft'sf] k|of]u ePsf] 5 < kTtf nufpg] / tfdfsf] k|of]u x'g'sf sf/0f s] s] 
x'g ;S5 < cg'dfg u/L k|ltj]bg n]vL sIffsf]7fdf k|:t't ug{ nufpg'xf];\ . 

 

lbg 5    kmnfd 

-s_ ljlzi6 p2]Zo 

 kmnfdsf] kl/efiff atfpg 
 kmnfdsf] /f;folgs / ef}lts u'0f atfpg  
 kmnfdsf pkof]lutfx¿ atfpg  

-v_ l;sfO ;xhLs/0f lj|mofsnfk  

 k]l/of]l8s tflnsfsf] k|of]u u/L ljBfyL{x¿nfO{ kmnfdsf] :yfg kTtf nufpg 
nufpg'xf];\ . of] wft', cwft' / cw{wft' s'g xf] < 5'6\ofpg nufpg'xf];\ . 

 k|s[ltdf kmnfd s'g s'g wfpx¿af6 k|zf]wg ug{ ;lsG5 < 5nkmn u/L 
n]Vg nufpg'xf];\ .  

 ljBfyL{x¿sf] ;d"x ljefhg u/L k|To]s ;d"xnfO{ kmnfdaf6 ag]sf j:t'x¿ -
lsnf, tf/, s'6f], xFl;of cflb_ ljt/0f u/L kmnfdsf] ef}lts / /f;folgs 
u'0fx¿ -/ª, 6nstf, ;'rfns Ifdtf, xfjf / kfgLsf] c;/, cDn;Fusf] 
k|ltlj|mof cflb_ sf] ;"rL tof/ kfg{ nufpg'xf];\ / k|:t't ug{ nufpg'xf];\ . 

 lvof s;/L nfU5 < ljBfyL{x¿lardf 5nkmn u/fpg'xf];\ / k|of]uzfnfdf 
kmnfdsf] cDn;Fusf] /f;folgs k|ltlj|mofnfO{ k|bz{g ug'{xf];\ . 

 ;f]xL ;d"xdf kmnfdsf pkof]lutfsf af/]df 5nkmn u/fO{ k|:t't ug{ 
nufpg'xf];\ . cGTodf lzIfsn] ;f/f+zdf atfpg'xf];\ . 

-u_ d"Nofª\sg 

 kmnfd k]l/of]l8s tflnsfsf] s'g ;d"xdf kb{5 < 

 kmnfdsf s'g} b'O{ b'O{ cf]6f ef}lts / /f;folgs u'0fx¿ atfpm . 

 vfg]kfgLsf kfOk lsg kmnfdn] agfOG5 < 

-3_ kl/of]hgf sfo{  
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xf8{j]o/ k;ndf uO{ ToxfF ePsf ;fdfgx¿ s'g s'g wft'af6 ag]sf 5g\ < wft'sf] s'g 
u'0fn] ubf{ o:tf] ;fdfg agfpg ;Dej ePsf] xf] < sf/0f;lxt pNn]v u/L k|ltj]bg 
tof/ kfg{ nufpg'xf];\ . 

llbg 6    cNdf]lgod 

-s) ljlzi6 p2]Zo 

 cfNdf]lgodsf] kl/ro lbg  
 cfNdf]lgodsf] ef}lts / /f;folgs u'0fx¿ atfpg   
 cfNdf]lgodsf] pkof]lutf atfpg  

-v) l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1 cfNdf]lgodsf] kl/ro 

 ljBfyL{x¿nfO{ lgDg k|Zg ;f]wL cfNdf]lgod wft'sf] kl/ro lbg nufpg'xf];\ . 
 cfNdf]lgodsf] /ª s:tf] x'G5 < 
 cfNdf]lgod k|s[ltdf z'4 ¿kdf kfOG5 jf ld>0fsf]  ¿kdf < 
 cfNd'lgodsf] d'Vo wfp s'g xf] < 
 cfNdf]lgod k]l/of]l8s tflnsfsf] s'g ;d"xdf k5{ < 
 Dfflysf k|Zgx¿df 5nkmn u/fO{ cfNdf]lgodsf] kl/rosf] lgisif{{ lbg'xf];\ M 

cfNdf]lgod k|s[ltdf z'4 ¿kdf kfOFb}g t/ of}lus / wfpsf  ¿kdf k|z:t 
kfOG5 . o;sf] d'Vo wfp aS;fO6 xf] . 

lj|mofsnfk 2 cfNdf]lgodsf] ef}lts / /f;folgs u'0fx¿ 
 ljBfyL{x¿nfO{ rf/ ;d"xdf ljefhg ug'{xf];\ / k|To]s ;d"xnfO{ 

cfNdf]lgodaf6 ag]sf j:t'x¿ M k|];/ s's/ jf ljB'tLo tf/x¿ jf kftf jf 
l;Ssf, lAf:s'6 jf rSn]6sf] vf]n jf cGo ;fdfg ljt/0f ug'{xf];\ . 

 k|To]s ;d"xnfO{ /ª, ljB't\ k|jfx, ;lj|motf, xfjf / kfgLn] kfg]{ c;/, lvof 
nfUg] jf gnfUg], tfkj|md / kUnfO cflbsf] cfwf/df 5nkmn ug{ nufO{ 
;d"xut ¿kdf k|:t't ug{ nufpg'xf];\ . 

 ;d"xut ¿kdf k|:t't ul/Psf] kIfx¿nfO{ ;d]6\b} >Job[Zo ;fdu|L / 
cfNdf]lgodsf] k|bz{g u/L o;sf ef}lts / /f;folgs u'0fx¿ k|:t't ug'{xf];\ . 

lj|mofsnfk 3 cfNdf]lgodsf] pkof]lutf  
 Dfflysf] lj|mofsnfkdf 2 df ljefhg u/]sf] Kf|To]s ;d"xnfO{ cfNdf]lgodsf] 

pkof]lutfsf] ;"rL tof/ ug{ nufpg] / Ps Ps u/L k|:t't ug{ nufpg'xf];\ . 



134 
 

 o;/L k|:t't ubf{ klxn] k|:t't u/]sf] ;fyLn] eg]sf] s'/f bf]xf]¥ofpg gx'g] 
lgod agfpg'xf];\ . 

 ljBfyL{n] k|:t't u/]sf cfNdf]lgodsf] pkof]lutfx¿nfO{ lzIfsn] z}Ifl0fs 
kf6Ldf n]Vb} hfg'xf];\ . 

 cGtdf cfNdf]lgodsf] pkof]lutf ;DaGwdf 5'6]sf pkof]lutfx¿nfO{ ;d]t 
;d]6L cfNdf]lgodsf] pkof]lutf k|:t't ug'{xf];\ . h:tf] M 3/fo;L efF8fs'F8f 
agfpg, xjfO{hxfhsf kf6k'h{fx¿ agfpg, ljB'tLo ;fdu|Lx¿ agfpg, 
;fdfg a]g{, hfnL agfpg, l;Ssf agfpg, vfB j:t' ;'/lIft ug]{ vf]n 
agfpg cflb .  

--u_ d"Nofª\sg 

 cfNdf]lgod k]l/of]l8s tflnsfsf] s'g ;d"xdf kb{5 < 

 cfNdf]lgodsf s'g} b'O{ cf]6f ef}lts u'0fx¿ eg . 

 cfNdf]lgodsf] s'g{ $ cf]6f pkof]lutfx¿ Aftfpm . 

 -3_ kl/of]hgf sfo{   

3/ jf 3/ jl/kl/ cNdf]lgodaf6 ag]sf ;/;fdfg cjnf]sg u/L ;"rL agfpg nufpg] 
/ sIffdf k|:t't ug{ nufpg] . 

 

lbg 7     l;lnsg 

-s_ ljlzi6 p2]Zo 

 l;lnsgsf] kl/ro lbg, 
 l;lnsgsf] ef}lts / /f;folgs u'0f atfpg, 
 l;lnsgsf pkof]lutfx¿ atfpg . 

-v_ l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1 l;lnsgsf] kl/ro 

 ljBfyL{x¿nfO{ lgDg k|Zg ;f]wL l;lnsg cw{wft'sf] kl/ro lbg nufpg'xf];\ . 
 l;lnsgsf] /ª s:tf] x'G5 < 
 l;lnsg k|s[ltdf z'4 ¿kdf kfOG5 jf ld>0fsf] ¿kdf < 
 l;lnsg sxfF kfOG5 < 
 l;lnsg k]l/of]l8s tflnsfsf] s'g ;d"xdf k5{ < 
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 Dfflysf k|Zgx¿df 5nkmn u/fO{ l;lnsgsf] kl/ro lbg'xf];\ . M k|s[ltdf 
z'4 ¿kdf gkfOg] t/ of}lussf] ¿kdf k|z:t kfOg] cw{wft' g} l;lnsg xf] . 
o;sf] k|d'v ;|f]t afn'jf jf l;lnsf xf] . 

llj|mofsnfk 2 l;lnsgsf] ef}lts / /f;folgs u'0fx¿ 
 ljBfyL{x¿nfO{ rf/ ;d"xdf ljefhg ug'{xf];\ / k|To]s ;d"xnfO{ l;lnsg 

cw{wft'af6 ag]sf j:t' ljt/0f ug'{xf];\ . 
 k|To]s ;d"xnfO{ /ª, ljB't k|jfx, ;lj|motf, agfj6-dl0fe, w'nf]_, xfjf kfgL / 

cDn;Fusf] k|ltlj|mof cflbsf] cfwf/df 5nkmn ug{ nufO{ ;d"xut ¿kdf 
k|:t't ug{ nufpg'xf];\  . 

 ;d"xut ¿kdf k|:t't ul/Psf] kIfx¿nfO{ ;d]6\b} >Job[Zo ;fdu|L / l;lnlsg 
cw{wft'sf] k|bz{g u/L o;sf ef}lts / /f;folgs u'0fx¿ k|:t't ug'{xf];\ . 

lj|mofsnfk 3  l;lnsgsf] pkof]lutf 
 lj|mofsnfk b'O{ ubf{ cjnf]sg ul/Psf l;lnsg cw{wft'sf] j:t'sf] cfwf/df 

l;lnsgsf] pkof]lutfsf] ;"rL tof/ ug{ nufpg'xf];\ / Ps Ps u/L k|:t't 
ug{ nufpg'xf];\ . 

 o;/L k|:t't ubf{ klxn] k|:t't u/]sf] ;fyLn] eg]sf] s'/f bf]xf]k'¥offpg gx'g] 
lgod agfpg'xf];\ . 

 ljBfyL{n] k|:t't u/]sf l;lnsg pkof]lutfx¿nfO{ lzIfsn] z}Ifl0fs kf6Ldf 
n]Vb} hfg'xf];\ . 

 cGtdf l;lnsgsf] pkof]lutf ;DaGwdf 5'6]sf pkof]lutfx¿nfO{ ;d]t ;d]6L 
l;lnsgsf] pkof]lutf k|:t't ug'{xf];\ . -sfFr agfpg, df6fsf efF8fx¿ 
agfpg, ljB'tLo pks/0fx¿df cw{rfnssf]?Kfdf, ljleGg pks/0fx¿nfO{ 
aflx/af6 kf]ln; ug{ / /ªx¿ agfpg cflb_ 

-u_ d"Nofª\sg 

 l;lnsg k]l/of]l8s tflnsfsf] s'g ;d"xdf kb{5 < 

 l;lnsgsf s'g} b'O{ ef}lts / /f;folgs u'0fx¿ eg . 

 l;lnsgsf] pkof]lutf atfpm . 

-3_ kl/of]hgf sfo{   

l;lnsgaf6 ag]sf ljleGg ;fdfgx¿sf] cWoog cjnf]sg u/L ;"rL agfpg 
nufpg'xf];\ . 
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llbg 8     uGws  

-s_ ljlzi6 p2]Zo 

 uGwssf] kl/ro lbg 
 uGwssf] ef}lts / /f;folgs u'0f atfpg 
 uGwssf] pkof]lutfx¿ atfpg  

-v_ l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1 uGwssf] kl/ro 

 ljBfyL{x¿nfO{ lgDg k|Zg ;f]wL uGwssf] kl/ro lbg nufpg'xf];\ . 
 uGwssf] /ª s:tf] x'G5 < 
 uGws k|s[ltdf z'4 ¿kdf kfOG5 jf ld>0fsf]  ¿kdf < 
 uGws sxfF kfOG5 < 
 uGws k]l/of]l8s tflnsfsf] s'g ;d"xdf k5{ < 
 Dfflysf k|Zgx¿df 5nkmn u/fO{ uGwssf] kl/ro lbg'xf];\ M k|s[ltdf z'2 

¿kdf tyf Hjfnfd'vL hfg] If]qdf k|fs[lts ¿kdf kfOg] cwft'nfO{ ;Nkm/ 
elgG5 . of}lussf] ¿kdf ljleGg wft'sf] ;NkmfO8sf  ¿kdf ;Nkm/ kfOG5 . 
Kofh, n;'g, tf]/Lsf] t]ndf ;d]t ;Nkm/ kfOG5 . 

lj|mofsnfk 2 uGwssf] ef}lts / /f;folgs u'0fx¿ 
 ljBfyL{x¿nfO{ rf/ ;d"xdf ljefhg ug'{xf];\ / k|To]s ;d"xnfO{ uGws 

ljt/0f ug'{xf];\ . 
 ;d"xut ¿kdf /ª, ljB't k|jfx, kfgLdf 3'ngzLntf, cDn;Fusf] k|ltlj|mof 

cflbsf] cfwf/df 5nkmn ug{ nufO{ ;d"xut ¿kdf k|:t't ug{ nufpg'xf];\ . 
 ;d"xut ¿kdf k|:t't ul/Psf] kIfx¿nfO{ ;d]6\b} >Job[Zo ;fdu|L / uGws 

cwft'sf] k|bz{g u/L o;sf ef}lts / /f;folgs u'0fx¿ k|:t't ug'{xf];\ . 

lj|mofsnfk 3  uGwssf] pkof]lutf 
 lj|mofsnfk b'O{ ubf{ cjnf]sg ul/Psf uGws cwft'sf] j:t'sf] cjnf]sgsf] 

cfwf/df uGwssf] pkof]lutfsf] ;"rL tof/ ug{ nufpg'xf];\ / Ps Ps u/L 
k|:t't ug{ nufpg'xf];\ . 

 o;/L k|:t't ubf{ klxn] k|:t't u/]sf] ;fyLn] eg]sf] s'/f bf]xf]k'¥offpg gx'g] 
lgod atfpg'xf];\ . 

 ljBfyL{n] k|:t't u/]sf uGwssf] pkof]lutfx¿nfO{ lzIfsn] z}Ifl0fs kf6Ldf 
n]Vb} hfg'xf];\ . 
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 cGtdf uGwssf] pkof]lutf ;DaGwdf 5'6]sf pkof]lutfx¿nfO{ ;d]t ;d]6L 
uGwssf] pkof]lutf k|:t't ug'{xf];\ . -;Nkm\o'l/s cDn agfpg, cf}ifwLsf 
¿kdf k|of]u, aGb'sdf af?b agfpg, ;nfOsf] sfF6Ldf af?b agfpg, 
sL6gf;s cf}ifwL agfpg, k6sfx¿ agfpg cflb_ 

--3_ kl/of]hgf sfo{ M xfd|f] b}lgs hLjgdf uGwssf] pkof]lutf sxfF sxfF x'G5 < 
cleefjs;Fu ;f]wvf]h u/L k|ltj]bg n]Vg nufpg'xf];\ . 

-ª_ ;Gbe{ ;fdu|L 

 https://en.wikipedia.org/wiki/Gold 
https://en.wikipedia.org/wiki/Iron 
http://education.jlab.org/itselemental/ele029.html 
https://www.webelements.com/silicon/ 
http://www.sulphurinstitute.org/learnmore/sulphur101.cfm 
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PPsfO 14   cDn, Iff/ / nj0f  

                                 cg'dflgt 3G6L M 6 -4 ;}¢flGts± 2 k|of]ufTds_  

1= l;sfO pknlAw   

   cDn, Iff/ / nj0fsf] kl/ro lbg, u'0fx¿ j0f{g ug{ / pkof]lutf atfpg  

   ;"rs (Indicator) sf] ;fdfGo kl/ro lbO{ cDn, Iff/ / nj0f 5'6\ofpg, 
ln6d;sf] k|of]u ug{  

   la?jfsf] ljleGg efusf /;x¿af6 ln6d; agfpg  

   lk=Pr= (PH) Scale sf] ;fdfGo kl/ro / k|of]u atfpg  

2 ljifoj:t' ljefhg / l;sfO ;fdu|L 

lbbg ljifoj:t'  l;sfO  ;fdu|L  

1,2 cDn M kl/ro, 
u'0fx¿ / 
pkof]lutf 

sfutL, ;'Gtnf, lga'jf, ef]u6], lgnf] tyf /ftf] ln6d; 
sfuh jf ldyfOn c/]Gh jf km]gf]Nkmnflyg  

3 Iff/M kl/ro, 
u'0fx¿ / 
pkof]lutf 

NaOH sf] kfgL;Fusf] 3f]n, /ftf] tyf lgnf] ln6d; 
k]k/, SoflN;od xfO8«f]cS;fO8  

4 nj0f M kl/ro, 
u'0fx¿ / 
pkof]lutf 

vfg] g'gsf] kfgLdf 3f]n, /ftf] tyf lgnf] ln6d; k]k/, 
lgnf]t'yf] 3f]n  

5 ;"rs kbfy{ M 
kl/ro 

sfutL, NaOH sf] 3f]n, vfg] g'gsf 3f]n / PH sfuh 
lkmSsf xfOO«f]Snf]l/s Pl;8 jf ;NN o'l/s Pl;8  

6 ;"rs kbfy{ tyf 
PH :s]n 

cNsf]xn, /ª\uLg k'mnx¿sf] k'ikbnx¿, lkmN6/ k]k/  

3. ljlzi6 p2]Zo, l;sfO ;xhLs/0f lj|mofsnfk / d"Nofª\sg  
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llbg M 1/2  cDn 

-s_ ljlzi6 p2]Zox¿  

 cDnsf] kl/efiff lbg 
 cDnsf u'0fx¿ j0f{g ug{   
 cDnsf] pkoflutf j0f{g ug{  

-v_ l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1 kmnkm"ndf x'g] cDn / ;"rs kbfy{sf] k/LIf0f 

 ;j{k|yd sIffsf ljBfofyL{x¿nfO{ 3-4 ;d"xdf ljefhg ug'{xf];\ .  
 k|To]s ;d"xnfO{ s]xL ;'Gtnf, cdnf, uf]ne]8f, sfutL, :ofp cflb / lgnf] 

ln6d; k]k/ ljt/0f ug'{xf];\ .  
 5'6\6f 5'6\6} 6]:66\o'adf logLx¿sf] 3f]n tof/ kfg{ nufpg'xf];\ .  
 k|To]s 6]:66\o'adf lgnf] ln6d; k]k/ 8'afpg nufO{ cjnf]sg ug{ nufpg'xf];\ 

.  
 ln6d; k]k/df cfPsf] kl/jt{gsf] sf/0f atfpg nufpg'xf];\ .  
 To:t}u/L ldyfOn c/]Gh jf km]gf]Nkmnflyg;Fu ld;fO{ /ª\udf cfPsf] kl/jt{g 

cjnf]sg ug{ nufO{ k|:t't ug{ nufpg'xf];\ .  
 ljBfyL{sf] k|:t'ltkl5 cfjZos ;'wf/ ug{'kg]{ ePdf ug]{ / ;a} ljBfyL{nfO{ 

o:tf kmnk"mn tyf t/sf/Ldf cDn x'G5 eGg] s'/fsf] hfgsf/L u/fpg'xf];\ . 

lj|mofsnfk 2 cDnsf] kl/ro  

 ljBfyL{x¿nfO{ ;d"xut ¿kdf dfa{n jf h:tfsf 6'j|mf k/LIf0f gnLdf /fVg 
nufpg'xf];\ .  

 6]:66\o'adf lkmSsf xfOO«f]Snf]l/s Pl;8 jf lkmSsf ;NN o'l/s Pl;8 /fVg 
nufpg'xf];\ .  

 dfa{n jf h:tfsf 6'j|mf / cDnlar k|ltlj|mof eO{ UofF; ag]sf] cjnf]sg ug{ 
nufpg'xf];\ .  

 dfa{n jf h:tfsf] 6'j|mf lvOP/ uPsf] sf/0f atfOlbg'xf];\ . k|To]s ;d"xnfO{ 
cfkm\gf] k|of]u k|:t't ug{ nufpg'xf];\ .   

 dflysf] lj|mofsnfk Ps / b'O{sf] cfwf/df ljBfyL{x¿nfO{ tnsf k|Zgx¿ 
;f]Wg'xf];\ . 

 cDnnfO{ s;/L kl/eflift ug{ ;lsG5 < 

 sfutL, uf]ne]F8f, ef]u6], b'w, bxL h:tf j:t'df s'g s'g cDn x'G5g\ < 

 o;/L k|Zg ;f]lw;s]kl5 ljBfyL{x¿nfO{ pSt k|Zgx¿sf] pTt/ lgsfNg 
pTk|]l/t ug'{xf];\ . 
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 h:t} M 

 HCl  H+ + Cl– 

 of] ;dLs/0f x]/L cDnsf] kl/efiff atfpg nufpg'xf];\ . h:t}M kfgLdf 3'Nbf 
wg ljB'tLo rfh{o'St xfO8«f]hg (H+) lbg] kbfy{nfO{ cDn elgG5 . 

llj|mofsnfk 3 cDnsf] u'0fx¿ 
 ljBfyL{x¿nfO{ rf/ ;d"xdf ljefhg u/L  s]xL sfutL jf ;'Gtnf jf cdnfsf] 

/;, leg]u/ / HCl cflb ljt/0f ug'{xf];\ .  
 o;/L pknAw u/fO{Psf] cDnsf] af/]df t'ngfTds cWoog ug{ nufpg'xf];\ .  
 b'O{ km/s km/s k/LIf0f gnL dWo] Pp6fdf dfa{nsf] 6'j|mf /fvL Ps b'O{ yf]kf 

sfutLsf] /; csf]{ k/LIf0f gnLdf dfa{nsf 6'j|mf / Ps b'O{ yf]kf 
xfO8f]Snf]l/s Pl;8 /fVg nufO{ kfn}kfnf] cjnf]sg ug{ nufpg'xf];\ . s] 
km/s b]lvof] k|:t't ug{ nufpg'xf];\ . 

 xfO8f]Snf]l/s cDnn]  dfa{n jf h:tfsf] 6'j|mf;Fu k|ltlj|mof u/fpFbf xfO8«f]hg 
UofF; aG5 . t/ sfutLdf k|fª\ufl/s cDn x'G5 o;sf] dfa{n;Fu /f;folgs 
k|ltlj|mof x'Fb}g egL :ki6 atfOlbg'xf];\ . 

 cDnsf cGo u'0fx¿ :jfb,  ;"rs kbfy{df x'g kl/jt{g, Iff/;Fusf] k|ltlj|mof 
cflbdf 5nkmn u/fO{ lgisif{{ k|:t't ug'{xf];\ . 

lj|mofsnfk 4 cDnsf] k|sf/ 

 ca s]xL cDnx¿sf] gfd af]8{df nvL o;nfO{ ;femf u'0fcg';f/ s8f / g/d 
cDnsf] k|sf/df 5'6\ofpg ljBfyL{x¿nfO{ nufpg'xf];\ / ljBfyL{x¿sf] 
pTt/nfO{ ;'wf/ ub}{ tkl;nsf] 9fFrfdf tflnsf agfpg ;xof]u ug'{xf];\ . 

g/d cDn M ;d"x -s_ s8f cDn M ;d"x -v_  

;fOl6«s cDn xfO8«f]Snf]l/s cDn 

NoflS6s cDn ;Nˆo'l/s cDn 

6f6{]l/s cDn gfOl6«s cDn 

 o:t} u/L ;d"x -s_ cDnx¿ af]6lj?jf jf hLjhGt'df kfOG5 / ;d"x -v_ 
sf cDnx¿ k|of]uzfnfdf agfOG5 . To:t} k|of]uzfnfdf agfOg] cDn 
jg:kltdf kfOg] cDneGbf s8f x'G5g\ eGg] s'/fsf] lgisif{ lbg'xf];\ . 
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 o;kZrft\ ljBfyL{x¿nfO{ k|fª\ufl/s cDn (Organic Acid) / ck|fª\ufl/s cDn 
(Inorganic Acid) sf] kl/efiff kTtf nufpg nufO{ cfjZos ;'wf/ ul/lbg'xf];\ 
/ tn pNn]v ul/Psf] em} dxTTjk"0f{ hfgsf/L u/fpg'xf];\ . 

 dflg;sf] z/L/af6 lg:sg] (HCl) xfO8«Snf]l/s cDn ck|fª\ufl/s xf] . 

 ck|fª\ufl/s cDnsf] :jfb lng'x'Fb}g lsgeg] pSt cDnx¿ s8f x'G5g\ / pSt 
cDnn] 5fnf hnfpg ;S5 . s8f ;Nkm\o'l/s cDnnfO{ t]hfj klg elgG5 . 

llj|mofsnfk 5 cDnsf] pkof]lutf 
 ;Nkm\o'l/s cDn, xfO8«f]Snf]l/s cDn, gfOl6«s cDn, sfaf]{lgs cDn, Pl;l6s 

cDn, ;fOl6«s cDn, 6f6{fl/s cDn, cShflns cDn, P:slj{s cDn, NoflS6s 
cDn, kmld{s cDnsf] gfd d]6fsf8{df n]vL To;sf] pkof]lutf n]Vg nufO{ 
k|:t't ug{ nufpg'xf];\ . 

 ljBfyL{x¿af6 k|:t't ePsf kIfx¿nfO{ ;d]t ;d]6L lzIfsn] dlN6ldl8of 
k|f]h]S6/sf] ;xfotfaf6 dfly plNnlvt k|To]s cDnsf] ;"q tyf pkof]lutf 
k|i6 kfg'{xf];\ . 

-u_ d"Nofª\sg 

 cDn eg]sf] s] xf] < 
 k|fª\ufl/s / ck|fª\ufl/s cDnlar km/s 5'6\ofpm . 
 cDnsf ef}lts / /f;folgs u'0fx¿ pNn]v u/ . 
 cDnsf] pkof]u sxfF sxfF s;/L ul/G5 < 
 cDnsf] :jfb lsg cldnf] x'G5 < 

-3_ kl/of]hgf sfo{ 

ltd|f] 3/df k|of]u ul/g] ljleGg lsl;dsf cDnx¿, cldnf] kmnkm"nx¿sf] cWoog tyf 
cjnf]sg u/L Pp6f 5f]6f] k|ltj]bg tof/ ug{ nufpg] jf Pp6f rf6{k]k/df cDnsf] 
gfd n]vL ltgsf] ;|f]t / pkof]lutf n]Vg'xf];\ . 

-ª_ yk cWoog ;fdu|L 

 HCl  H+ + Cl– 

 H2SO4  H+ + SO4
– 

 HNO3  H+ + NO3
– 

 CH3COOH  H+ + CH3COO– 
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  lbg M 3  Iff/ 

-s_ ljlzi6 p2]Zo   

 Iff/sf] kl/efiff lbg, u'0fx¿ j0f{g ug{ / pkof]lutf atfpg  

-v_ l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1 Iff/sf] kl/ro 

 s'g} Ps ljBfyL{nfO{ DofUg]l;od l/ag afNg nufpg'xf];\ / DofUg]l;od l/ag 
an]/ cfPsf] w'nf] s] xf] < egL ljBfyL{nfO{ k|Zg ;f]Wg'xf];\ . o;k|sf/ 
ljBfyL{nfO{ pSt k|ltlj|mofsf] /f;folgs ;dLs/0f n]Vg nufg'xf];\ . h:t} M 
 2Mg + O2                       2 MgO 

 o;/L /f;folgs k|ltlj|mofaf6 cfPsf] w'nf]nfO{ Pp6f las/ cyjf lunf;sf] 
kfgLdf  3f]Nbf s] aG5 xf]nf < ;f]Rg nufpg'xf];\ . Ps hgf ljBfyL{nfO{ 
w'nf]nfO{ lunf;df /fVg nufO{ kfgLdf 3f]Ng nufpg'xf];\ / cGo 
ljBfyL{x¿nfO{ cjnf]sg ug{ nufpg'xf];\ .  /f;folgs ;dLs/0f;lxt k|:t't 
ug{ nufpg'xf];\ / lgDg lgisif{{ k|:t't ug'{xf];\ M 
                Mg + H2O                       Mg (OH)2 
                Mg (OH)2                                 Mg++ + 2OH– 

 Mg(OH)2  DofUg]l;od wft'sf] xfO8«f]S;fO8 xf] To:t} NaOH ;f]l8od 
xfO8«f]S;fO8 ;f]l8od wft'sf] xfO8«f]cS;fO8 xf] . To;}u/L MgO -DofUg]l;od 
cS;fO8_ DofUg]l;od wft'sf] cS;fO8 xf] eGg] s'/f pNn]v ub}{ pSt 
;"rgfaf6 s;/L wft'nfO{ kl/eflift ug{ ;lsG5 egL ljBfyL{nfO{ ;f]Wg'xf];\ . 
ljBfyL{af6 cfPsf pTt/nfO{ cfjZos ;'wf/ ub}{ ;xL pTt/ k|i6 kfl/lbg'xf];\ . 
-wft'sf] cS;fO8 jf xfO8«f]cS;fO8nfO{ Iff/ elgG5_ 

 ljBfyL{x¿nfO{ Iff/sf cGo pbfx/0fx¿sf] ;"rL tof/ ug{ nufO k|:t't ug{ 
nufpg'xf];\ / lzIfsn] d'Vo d'Vo Iff/sf] d]6fsf8{df Psflt/ zAb / csf]{lt/ 
;"q ePsf] Iff/ b]vfO{ yk k|i6 kfg'{xf];\ . 

lj|mofsnfk 2 Iff/sf u'0fx¿ 

 ljBfyL{x¿nfO{ kfFr ;d"xdf ljefhg u/L lj|mofsnfk 1 df ul/Psf] 
lj|mofsnfksf] cfwf/df Iff/sf u'0fx¿sf] ;"rL agfpg nufpg'xf];\ . o;f] ubf{ 
s]xL ;ª\s]t lbg'xf];\ h:tf] M :jfb, ;"rsdf /ª kl/jt{g, cDn / 
sfa{g8fOcS;fO8aLrsf] k|ltlj|mof cflb . 

 k|To]s ;d"xdf k/LIf0f gnLdf Iff/ /fvL ;"rs kbfy{sf] k/LIf0f u/L lgisif{{ 
lbg nufpg'xf];\ . 

 ;d"xut ¿kdf k|:t'lt kZrft\ yk k|Zg ;f]Wg'xf];\ . h:tf] M  ;a} cNsfnL Iff/ 
x'g\ / ;a} Iff/ cNsfnL xf]Ogg\, lsg < o; k|Zgsf] pTt/ ljBfyL{nfO{ 5nkmn 
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u/fO{{ kfgLdf g3'Ng] Iff/ / 3'Ng] Iff/nfO{ k|of]ufTds ¿kdf b]vfO{ pSt 
lgisif{{sf] k'li6 ug'{xf];\ . 

llj|mofsnfk 3 Iff/sf] pkof]lutf 
s]xL pkof]uL Iff/sf] ;"qnfO{ d]6fsf8{df b]vfpg'xf];\ / k|To]ssf] gfd / pkof]u kTtf 
nufpg] sfo{ lbg'xf];\  jf Iff/sf] gfd / pkof]lutf km/s km/s d]6fsf8{df lbO{ 
k|To]ssf] gfd / pkof]lutfsf] hf]8f ldnfpg] lj|mofsnfk ug'{xf];\ . of] sfo{ ;d"xut 
¿kdf u/fpg ;lsG5 . h;df h'g ;d"xn] klxnf ldnfpF5 p;nfO{ ljh]tf ;d"x 
3f]if0ff ug{ ;lsG5 . 

-u_ dd"Nofª\sg 

 Iff/ eg]sf] s] xf] < 
 ;a} cNsfnL Iff/ x'g\ t/ ;a} Iff/ cNsfnL xf]Ogg\ lsg < sf/0f b]pm . 
 s'g} ltg cf]6f Iff/sf] gfd n]vL ltgLx¿sf] pkof]lutf n]v . 
 Iff/sf ef}lts / /f;folgs u'0fx¿ Aftfpm . 
 ;"rs kbfy{af6 s;/L Iff/ xf] eGg] s'/f klxrfg ug{ ;lsG5 < 

-3_ kl/of]hgf sfo{ 

ljBfno tyf 3/df k|of]u ul/g] Iff/sf] cWoog tyf cjnf]sg u/L gfd, ;"q, u'0f / 
pkof]lutfsf] ;"rL tof/ kf/L sIffdf k|:t't ug'{xf];\ . 

 

lbg M 4   nj0f 

-s_ ljlzi6 p2]]Zo   

 nj0fsf] kl/efiff lbg, u'0fx¿ / pkof]lutf atfpg  

-v_ l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1 nj0fsf] kl/ro 
 ljBfyL{x¿nfO{ $ ;d"xdf ljefhg u/L k|To]s ;d"xdf cfof]8go'St Kofs 

ul/Psf] vfg]g'gsf] w'nf] ;d"xdf ljt/0f ug'{xf];\ / ;a}nfO{ vfgf-:jfblng_ 
nufpg'xf];\ . 

 rf/cf]6} ;d"xdf ljs/ ljt/0f u/L s]xL vfg]g'gsf] w'nf] ljs/df /fvL kfgLdf 
3f]Ng nufpg'xf];\ / ln6d; k]k/ -b'a} /ftf] / lgnf]_ lnP/ 3f]ndf 8'afP/ s] 
kl/jt{g x'G5 egL cjnf]sg ug{ nufO{ lgisif{{ tof/ ug{ nufpg'xf];\ . 

 dfly plNnlvt lj|mofsnfksf cfwf/df nj0fsf] kl/efiff lbg nufpg'xf];\ . 
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llj|mofsnfk 2  nj0fsf u'0fx¿ 
 dflysf] lj|mofsnfk 1 df ul/Psf] k|of]ufTds cEof;sf] cfwf/ tyf 

3'ngzLntf, /ª tyf :jfbsf cfwf/df nj0fsf u'0fx¿sf] ;"rL tof/ ug{ 
nufpg'xf];\ / k|:t't ug{ nufpg'xf];\ . 

 ljBfyL{x¿n] k|:t't u/]sf nj0fsf u'0fx¿sf] ;"rL z}Ifl0fs kf6Ldf n]Vb} 
hfg'xf];\ / cGtdf yk u'0fx¿ k|:t't u/L cfjZos k[i7kf]if0f k|bfg ug'{xf];\ . 

lj|mofsnfk 3  nj0fsf] pkof]lutf 
 ljBfyL{x¿nfO{ kfFr ;d"xdf ljefhg u/L k|To]s ;d"xnfO{ ;f]l8od Snf]/fO8, 

sk/ ;Nkm]6, DofUg]l;od ;Nkm]6, SoflN;od ;Nkm]6, ;f]l8od sfaf]{g]6, 
;f]l8od afOsfaf]{g]6, Pdf]lgod ;Nkm]6 n]lvPsf d]6fsf8{ ljt/0f u/L k|To]s 
nj0fsf] pkof]lutf klxrfg ug{ nufO{ k|:t't ug{ nufpg'xf];\ / yk k[i7kf]if0f 
k|bfg ug'{xf];\ . 

-uu_ d"Nofª\sg 

 nj0f eg]sf] s] xf] < 
 s'g} kfFr cf]6f nj0fsf] gfd n]v . 
 nj0fsf] ef}lts / /f;folgs u'0fx¿ eg . 
 s'g} kfFr nj0fsf] gfd / pSt nj0fx¿sf] pkof]lutf atfpm . 
 s] ;a} nj0fx¿ Gf'lgnf x'G5g\ xf]nf < 

-3_ kl/of]hgf sfo{ 

 NaCl, CuSO4, MgSO4, CaSO4, Na2CO3, NaHCO3, (NH4)2SO4 h:tf 
nj0fx¿sf] pkof]lutf rf6{ k]k/df tof/ u/L sIffdf k|:t't ug'{xf];\ . 

lbg M 5 ;"rs kbfy{ tyf PH :s]n 

-s_ ljlzi6 p2]Zo  

 ;"rs kbfy{sf] kl/efiff lbg  

 ;"rs kbfy{sf] dfWodaf6 cDn, Iff/ / nj0fsf u'0fx¿ 5'6\ofpg  

-v_ l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1   ;"rs kbfy{sf] kl/efiff 
 ljBfyL{x¿nfO{ ;f]Rg] hf]8L agfpg] / cg'ej cfbfgk|bfg ug]{ tl/sf k|of]u 

u/L ;"rs kbfy{ / o;sf k|sf/ ;DaGwdf cg'ej cfbfgk|bfg ug{ nufpg'xf];\ 
. 
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 hf]8Ldf cg'ej cfbfgk|bfg ul/Psf] s'/fnfO{ sIffdf j|mdzM gbf]xf]l/g] u/L 
k|:t't ug{ nufpg'xf];\ / lzIfsn] l6kf]6 ub}{ hfg'xf];\ . 

 ljBfyL{af6 k|:t't ul/Psf kIfx¿nfO{ ;d]6\b} lzIfsn] ;"rs kbfy{sf] kl/efiff 
/ k|sf/ atfpg'xf];\ . -cDn, Iff/ / nj0fnfO{ 5'6\ofpg k|of]u ul/g] 
/;fognfO{ ;"rs kbfy{ elgG5  . ;"rs kbfy{sf]  ¿kdf ln6d; sfuh, 
ldyfOn c/]Gh / km]gf]Nkm\yflng k|of]u ul/G5 ._ 

llj|mofsnfk 2  ;"rs kbfy{sf] k|of]ufTds cEof; 
 ljBfyL{x¿nfO{ rf/ ;d"xdf ljefhg u/L cDn, Iff/ / nj0f ljt/0f u/L 

k|To]ssf] 3f]n agfpg nufpg'xf];\ / ;"rs kbfy{sf] k|of]u ubf{ kl/jt{g x'g] 
/ªnfO{ tkl;nsf] tflnsfdf eg{ nufpg'xf];\ . 

;"rs kbfy{ cDn Iff/ nj0f 

lgnf] ln6d; k]k/    

/ftf] ln6d; k]k/    

ldyfOn cf]/]Gh    

km]gf]Nkmyflng    

-uu_ d"Nofª\sg 

 ;"rs kbfy{nfO{ s;/L kl/eflift ug{ ;lsG5 < 

 s'g} ltg cf]6f ;"rs kbfy{sf] gfd eg . 

 ;"rs kbfy{n] s;/L cDn, Iff/ / nj0fsf] u'0f 5'6\ofpg ;S5 < 

-3_ kl/of]hgf sfo{  

;"rs kbfy{sf] k|of]u u/L sfutLsf] /;, z'¢kfgL, Ogf/sf] kfgL, NaOH sf] 3f]n / 
vf]nfsf] kfgL cDnLo, Iff/Lo jf nj0f s:tf] x'G5 < lgisif{{ n]vL sIffdf k|:t't 
ug'{xf];\ . 

 

lbg M 6  ;"rs kbfy{ tyf PH :s]n 

-s_ ljlzi6 p2]Zo  

 la?jfx¿sf ljleGg efusf /;x¿af6 ln6d; -;"rs kbfy{_ agfpg  

 PH :s]nsf] kl/efiff lbg, o'lge;{n ;"rs kbfy{sf] kl/efiff lbg / ljleGg 
kbfy{sf] PH dfg kTtf nufpg  
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--v_ l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1 ;"rs kbfy{sf] lgdf{0f / k/LIf0f 

 lj1fg kf7\ok':tssf] k[=;+= 123 df plNnlvt lj|mofsnfk 2 ug{ ;xhLs/0f 
ug'{xf];\ .  

 o;sf] nflu ljBfyL{x¿nfO{ 4 ;d"xdf ljefhg ug'{xf];\ / k|To]s ;d"xnfO{ 
km"nx¿sf] k'ikbn, afn'jf, cNsf]xn, lkmN6/k]k/, af]tn, sfuhsf 6'j|mfx¿, 
k/LIf0f gnL, cDn, Iff/ ljt/0f ug]{ / kf7\ok':tssf] lj|mofsnfk 2 r/0fa4 
¿kdf u/fpg'xf];\ . 

 Tfof/ kfl/Psf] ln6d; k]k/nfO{ cDn / Iff/df /fvL k/LIf0f ug{ nufpg'xf];\ 
. 

lj|mofsnfk 2 o'lge;{n ;"rs kbfy{ / PH :s]nsf] kl/ro 

 ljmofsnfk 1 sf]] cfwf/df o'lge;{n ;"rs kbfy{sf] kl/ro lbg nufpg'xf];\ 
. ;"rs kbfy{ eGbf s'g cy{df o'lge;{n ;"rs kbfy{ km/s 5 eGg] s'/fnfO{ 
5nkmn ug{ nufO{ k|:t't ug{ nufpg'xf];\ . 

 b'O{ hgf ljBfyL{x¿nfO{ o'lge;{n ;"rs kbfy{sf] k|of]u u/L cDn / Iff/ 
s8fkg k/LIf0f ug'{ nufpg'xf];\ / cGo ljBfyL{x¿nfO{ cjnfs]g ug{ 
nufpg'xf];\ . 

 ljBfyL{x¿nfO{ rf/ ;d"xdf ljefhg u/L k|To]s ;d"xnfO{ lkPr :s]nsf] 
kmf]6f]skL ljt/0f ug'{xf];\ / pSt :s]n cWoog u/L :s]ndf lbOPsf s'/fx¿ 
k|:t't ug{ nufpg'xf];\ . 

 s8f cDn, t6:y / s8f Iff/, g/d Iff/ / cDn hgfpg] c+sx¿ Klxrfg ug{ 
nufpg'xf];\ . 

lj|mofsnfk 3 lkPr dfg kTtf nufpg] lj|mofsnfk 
 PH k]k/sf] dfWodaf6 ljleGg kbfy{sf] PH dfg kTtf nufpg] lj|mofsnfk 

;+rfng ug'{xf];\ . h:t} M sfutLsf] /;, g'g kfgLsf] 3f]n, NaOH sf] 3f]n, 
b'w, z'4 kfgL, Ogf/sf] kfgL, wf/fsf] kfgL cflb . 

-uu_ d"Nofª\sg 

 PH :s]n eg]sf] s] xf] <  
 o'lge;{n ;"rs kbfy{ eg]sf] s] xf] < 

 o'lge;{n ;"rs kbfy{ s;/L agfOG5 < 
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 s8f cDn / g/d cDn tyf s8f Iff/ / g/d Iff/sf] dfg lkPr :s]ndf 
slt slt x'G5 < 

--3_ kl/of]hgf sfo{ 

 PH k]k/]sf] dfWodaf6 ljleGg kbfy{sf] PH dfg kTtf nufO{ rf6{ k]k/df n]Vg] . 

-ª_ ;Gbe{ ;fdu|L 

chemistry.tutorvista.com/.../acids-bases-and 
https://en.wikipedia.org/wiki/PH 
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PPsfO  15  s]xL pkof]uL /;fogx¿     

cg'dflgt 3G6L M 8 -7 ;}¢flGts ±1 k|of]ufTds_ 

1. l;sfO pknlAw      
 kfgLsf ef}lts / /f;folgs u'0fx¿sf] JofVof u/L s8f / g/d kfgLsf] 

kl/efiff lbg / 5'6\ofpg  

 s8f kfgLsf k|sf/x¿ atfO{ kfgLsf] s8fkg x6fpg] ;/n ljlwx¿ /f;folgs 
k|ltlj|mofx¿;lxt -pdfn]/ / w'g] ;f]8f xfn]/_ j0f{g / k|bz{g ug{  

 ;f]l8od sfaf]{g]6, ;f]l8od afOsfaf]{g]6 / lUn;]/nsf] kl/ro, u'0f / pkof]lutf 
atfpg  

2. ljifoj:t' ljefhg / l;sfO ;fdu|L 

j|mm=;+= ljifoj:t'  l;sfO  ;fdu|L  

1= kfgLsf ef}lts / /f;folgs 
u'0fx¿  

rf6{ k]k/, kfgL 

2= s8f / g/d kfgL, kfgLsf] 
s8fkg   

6]:66\o"a, 8k/, s8f / g/d kfgL, ;fa'gsf] 
3f]n 

3 s8fkfgLsf k|sf/ / kfgLsf] 
c:yfoL s8fkg x6fpg] tl/sf 

las/, kfgL, 6]:66\o'a, ;fa'gsf] 3f]n, 
ag{/,SoflN;od afOsfaf{]g]6, DofUg]l;od 
afOsfaf]{g]6  

4/5= kfgLsf] :yfoL s8fkg x6fpg] 
tl/sf -k|of]ufTds_ 

las/, SoflN;od Snf]/fO8 jf DofUg]l;od 
Snf]/fO8, 6]:66\o'a, ;fa'gsf] 3f]n, rDrf, 
n'ufw'g] ;f]8f  

6= ;f]l8od sfaf]{g]6 ;f]l8od sfaf]{g]6 

7= ;f]l8od afOsfaf]{g]6 ;f]l8od afOsfaf]{g]6 

8 lUn;/f]n lUn;]/f]n 

3. ljlzi6 p2]Zo, l;sfO ;xhLs/0f lj|mofsnfk / d"Nofª\sg  

lbg M 1 kfgLsf  ef}lts tyf /f;folgs u'0fx¿  

-s_ ljlzi6 p2]Zox¿ 

 kfgLsf ef}lts / /f;folgs u'0fx¿ JofVof ug{  

-v_ l;sfO ;xhLs/0f lj|mofsnfk  
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llj|mofsnfk 1 kfgLsf] kl/ro  
  lgDg k|Zgx¿ ;f]wL kfgLsf] kl/ro lbg nufpg'xf];\ . 

 Kf[YjLdf slt k|ltzt e"efu kfgLn] 9fs]sf] 5 < 

 kfgL 7f];, t/n / UofF; dWo] s'g cj:yf /xg] kbfy{ xf] < 

 kfgLsf] ;|f]t s] s] xf] < 
 kfgL s] sfddf k|of]u ul/G5 < 

 kfgLsf] agf]6df s'g s'g tTTjx¿sf] ;+of]hg /x]sf] x'G5 < 
 dfly plNnlvt k|Zgx¿;Fu ;DalGwt >Job[Zo ;fdu|L k|:t't u/L lgisif{ 

atfpg'xf];\ . 

lj|mofsnfk 2 kfgLsf ef}lts / /f;folgs u'0fx¿ 

 ljBfyL{x¿nfO{ b'O{ ;d"xdf ljefhg ug'{xf];\ .  
 k|To]s ;d"xnfO{ ljs/df kfgL;lxt ljt/0f ug'{xf];\ . 
 Pp6f ;d"xnfO{ kfgLsf ef}lts u'0fx¿df 5nkmn / k/LIf0f ug{ nufpg'xf];\ . 

csf]{ ;d"xnfO{ kfgLsf] /f;folgs u'0fx¿df 5nkmn / k/LIf0f ug{ nufpg'xf];\ 
. 

 Eff}lts u'0fx¿df 5nkmn / k/LIf0f ubf{ /ª, uGw / :jfb, 7f];, t/n / UofF;, 
kf/bz{s jf ckf/bz{s, ;'rfns jf s'rfns, hDg] / pDng] cflbnfO{ Wofg 
k'¥ofpg eGg'xf];\ . 

 /f;folgs u'0fx¿sf] 5nkmn / k/LIf0f ubf{ o;sf] agf]6, ln6d; k]k/sf] 
dfWodaf6 t6:y jf Iff/Lo jf cDnLo h:tf kIfx¿nfO{ Wofg lbg eGg'xf];\ . 

 Eff}lts / /f;folgs u'0fx¿sf] k/LIf0f ubf{ b'O{ cf]6} ;d"xdf cfjZos 
;xhLs/0f ug'{xf];\ . 

 Kf|To]s ;d"xnfO{ cfcfkm\gf] ;d"xsf] lgisif{{nfO{ k|:t't ug{ nufpg'xf];\ . 
 Kf|To]s ;d"xsf] k|:t'lt kZrft\ cfjZos k[i7kf]if0f k|bfg ug'{xf];\ . 

-u_ k|ltlaDag  

 kfgL eg]sf] s] xf] < 
 kfgL s'g s'g tTTj ldn]/ ag]sf] x'G5 < 
 kfgLsf ;|f]tx¿ s] s] x'g\ < 
 kfgLsf] s'g} ltg cf]6f ef}lts u'0fx¿ eg . 
 kfgLdf s'g} b'O{ cf]6f /f;folgs u'0fx¿ pNn]v u/ . 

-3_ kl/of]hgf sfo{  

Ogf/, gbL, kf]v/L, sF'jf, tfn cflbsf] kfgL / cfsfzaf6 k/]sf] kfgL  ;ª\sng u/L 
ln6d; k]k/åf/f cDnLokg jf Iff/Lokg eP gePsf] cWoog u/L ;"rL agfpg'xf];\ .  
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llbg M 2  s8f / g/d kfgL 

-s_ ljlzi6 p2]Zo 

 s8f / g/d kfgLsf] kl/efiff lbg  

 s8f tyf g/d kfgL 5'6\ofpg  

-v_ l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1 s8f / g/d kfgLsf] kl/efiff 
 ljBfyL{x¿nfO{ lgDg k|Zg ;f]wL ltgsf] pTt/sf] vf]hL ug{ nufpg'xf];\ .  

 kfgLsf] ;|f]tx¿ s] s] xf]nfg\ < 

 s] ltdLn] sk8f w'g] u/]sf 5f} < s'g ;|f]tsf] kfgLdf n'uf w'Fbf a9L lkFmh 
cfp5 < 

 jiff{sf] kfgL jf z'4 kfgLdf n'uf w'Fbf ;fa'gdf ;lhn} lkmh cfpF5 < o:tf] 
lsg x'G5 < 

 Ogf/, s'jfsf] kfgLdf n'uf w'Fbf ;fa'gl;t lkmh sd jf a9L cfpF5, lsg <  

 Ogf/, s'jfsf] kfgL k|of]u u/L g'xfpFbf don ghfg] ;fy} g'xfpFbf skfn 
RofkRofk nfU5 . o:tf] lsg x'G5 xf]nf < 

 ljBfyL{x¿af6 k|fKt k|ltlj|mofnfO{ z}Ifl0fs kf6Ldf n]Vb} hfg'xf];\ / cGtdf 
lgDg lgisif{ lbg'xf];\ .  

lgisif{ M ;fa'g;“u ;lhn} lkm“h lbg] kfgLnfO{ g/d kfgL elgG5 eg] ;fa'g;“u 
;lhn} lkm“h glbg] kfgLnfO{ s8fkfgL elgG5 . g/d kfgLsf pbfx/0fx¿ M 
jiff{sf] kfgL, z'4 kfgL cflb x'g\ eg] s8f kfgLsf] pbfx/0fx¿ M s'jf, Ogf/, 
kxf8af6 lg:s]sf] d"nsf] kfgL cflb x'g\ . 

lj|mofsnfk 2 s8fkfgL / g/dkfgL 5'6\ofpg] k|of]ufTds lj|mofsnfk 

 ljBfyL{x¿nfO{ rf/ ;Df"xdf ljefhg ug'{xf];\ / k|To]s ;d"xdf ljs/, 8k/, 
wf/fsf] kfgL, jiff{sf] kfgL, kf]v/Lsf] kfgL;lxtsf] ljs/ jf k/LIf0f gnL ljt/0f 
ug'{xf];\ . 

 Pp6f las/df :ofDk' jf ;fa'gsf] 3f]n agfpg nufpg'xf];\ . 
 pSt ljs/df tof/ ePsf] ;fa'gsf] 3f]nnfO{ rf/ cf]6f k/LIf0f gnLdf /fvL 

;d"xut ¿kdf ljt/0f ug'{xf];\ . 
 ljleGg :yfgaf6 ;ª\sng ul/Psf] kfgLdf ;fa'g kfgLsf] kfFr kfFr yf]kf /fvL 

xNnfpg nufpg'xf];\ . 
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 o;/L xNnfpFbf ;a}eGbf sd lkFmh / a9L lkFmh cfpg] cfwf/df s8f / g/d 
kfgL 5'6\ofpg nufpg'xf];\  / lgisif{ lbg'xf];\ . 

h'g ;|f]tsf] kfgLdf ;lhn};Fu ;fa'gsf] lkmFh cfp5 Tof] kfgL g/d / 
;lhn};Fu lkmFh gcfpg] kfgL s8f kfgL xf] . 

-uu_ d"Nofª\sg 

 s8f tyf g/d kfgL eg]sf] s] xf] < 
 s8f tyf g/d kfgLsf ;|f]tx¿ s] s] x'g\ < 
 g/d / s8fkfgL s;/L 5'6\ofpg ;lsG5 < 

-3_ kl/of]hgf sfo{  

3/df / j/k/sf kfgLsf ;|f]tx¿af6 kfgL ;ª\sng u/L ;fag' kfgLsf] 3f]n agfO{ 
s8f / gd/ kfgL 5'\6\ofpg nufpg'xf];\ / rf6{ tof/ u/L sIffsf]7fdf k|:t't ug{ 
nufpg'xf];\ . 

 

lbg M 3    s8fkfgLsf k|sf/ tyf kfgLsf] c:yfoL s8fkg x6fpg] tl/sf 

-s_ ljlzi6 p2]Zo  

 kfgLsf] s8fkgsf k|sf/ atfpg  

 c:yfoL / :yfoL s8fkgsf] kl/efiff atfpg  

 kfgLsf] c:yfoL s8fkg x6fpg] tl/sf JofVof ug{ / k|bz{g ug{  

-v_ l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1 kfgLsf] s8fkgsf] k|sf/ 
 kfgLsf] s8fkg eg]sf] s] xf] < kfgLsf] s8fkg slt k|sf/sf 5g\ < eGg] 

k|Zgdf ;f]Rg] hf]8L agfpg] / cg'ej cfbfgk|bfg ug]{ tl/sf k|of]u ug'{xf];\ .  
 hf]8Ldf 5nkmn ePsf] s'/fnfO{ hf]8Laf6 PshgfnfO{ k|:t't ug{ nufpg'xf];\ .  
 hf]8Laf6 k|:t't ePsf] s'/fnfO{ z}Ifl0fs kf6Ldf l6Kb} hfg'xf];\ . cGo hf]8LnfO{ 

yk s'/f /fVbf gbf]¥ofpg eGg'xf];\ .   
 cGtdf ljBfyL{x¿n] k|:t't u/]sf s'/fx¿nfO{ ;d]6\b} kfgLsf] s8fkgsf 

k|sf/sf] lgisif{{ k|:t't ug'{xf];\ .  
 lgisif{ M SoflN;od afOsfaf]{g6, DofUg]l;od afOsfaf]{g]6 nj0fx¿ 3'n]/ /x]sf] 

kfgLnfO{ c:yfoL s8fkg elgG5 eg] SoflN;od ;Nkm]6, DofUg]l;od 
;Nkm]6,SoflN;od ;Nkm]6 / DofUg]l;od Snf]/fO8 cflb 3'n]/ /x]sf] kfgLnfO{ 
:yfoL s8fkg elgG5 .  
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llj|mofsnfk 2 kfgLsf] c:yfoL s8fkg x6fpg] tl/sfsf] JofVof / k|bz{g 
 kfgLsf] c:yfoL s8fkg s;/L x6fpg ;lsG5 xf]nf < dl:tis dGyg ug{ 

nufpg'xf];\ . 

 dl:tis dGyg kZrft\ cg'ej k|:t't ug{ nufpgxf];\ / z}Ifl0fs kf6Ldf n]Vb} 
hfg'xf];\ . 

 kfgLsf] c:yfoL s8fkg x6fpg] ljleGg tl/sfx¿ atfpg'xf];\ h:tf] M pdfn]/, 
Snfs{ ljlw k|of]u u/]/ cflb . 

 kfgLsf] c:yfoL s8fkg x6fpg] tl/sf dWo] pdfn]/ x6fpg] ljlwnfO{ lj1fg 
kf7\ok':tssf] k[=;+= 128 sf] lj|mofsnfk 2 ;~rfng ug'{xf];\ / ljBfyL{x¿nfO{ 
cjnf]sg ug{ nufpg'xf];\ . k|of]ufTds lj|mofsnfk u/fpFbf ljBfyL{x¿nfO{ 
;xeflutf u/fpg'xf];\ . 

-uu_ d"Nofª\sg 

 kfgLsf] s8fkg slt k|sf/sf] x'G5 < tL s] s] x'g\ < 
 kfgLsf] :yfoL / c:yfoL s8fkg eg]sf] s] xf] < 
 kfgLsf] c:yfoL s8fkg s;/L x6fpg ;lsG5 < 

-3_ kl/of]hgf sfo{  

3/sf] wf/f jf Ogf/ jf 6\o'a]nsf] kfgLsf] s8fkg kTtf nufO{ k|:t't ug{ nufpg'xf];\ .  

-ª_ yk cWoog ;fdu|L 

kfgLsf] c:yfoL s8fkg x6fpFbf kfgLnfO{ pdflnG5 . kfgLnfO{ pdfNbf kfgLdf /x]sf]  

Ca(HCO3)2 jf Mg(HCO3)2 h:tf nj0fx¿ c3'ngZfLn sfaf]{g]6 eO{ tn lylu|G5g\ . 

 Ca(HCO3)2 aq                     CaCO3 + CO2 + H2O 
 Mg(HCO3)2 aq                     MgCO3 + CO2 + H2O 
kfgLsf] c:yfoL s8fkg x6fpg, kfgLnfO{ SoflN;od xfO8«f]S;fO8;Fu klg k|ltlj|mof 
u/fpg ;lsG5 . 

 Ca(HCO3)2 + Ca (OH)2 aq                  2CaCO3 + 2H2O 
 Mg(HCO3)2 + Ca(OH)2 aq                 CaCO3 + MgCO3 + H2O 

 o;/L Ca(HCO3)2 / Mg(HCO3)2 c3'ngzLn sfaf]{g]6 eO{ tn lylu|G5g\ . 
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llbg M 4/5  kfgLsf] :yfoL s8fkg x6fpg] tl/sf  

-s_ ljlzi6 p2]Zo 

 kfgLsf] :yfoL s8fkg x6fpg tl/sf JofVof ug{ / k|bz{g ug{  

-v_ l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1 kfgLsf] :yfoL s8fkg x6fpg] tl/sf 
 kfgLsf] c:yfoL s8fkgnfO{ pdfn]/ / Snfs{ ljlwsf] k|of]u u/] h:tf] kfgLsf] 

:yfoL s8fkg s;/L x6fpg ;lsG5 xf]nf  eGg] k|Zgdf b|'t n]vg ljlw k|of]u u/L 
k|:t't ug{ nufpg'xf];\ . 

 ljBfyL{n] k|:t't u/]sf s'/fnfO{ z}Ifl0fs kf6Ldf n]Vg'xf];\ / lgisif{{ k|:t't ug'{xf];\ . 

lgisif{{ M kfgLsf] :yfoL s8fkg x6fpg n'ufw'g] ;f]8f k|of]u u/]/ tyf k/Do'l66 
ljlwsf] k|of]u ug{ ;lsG5 . :yfoL s8fkg ePsf] kfgLdf n'ufw'g] ;f]8f ld;fpFbf 
s8fkfgLdf ePsf SoflN;od / DofUg]l;od cfof]ug / ;f]l8od sfaf]{g]6lar 
k|ltlj|mof eO{ c3'ngzLn sfaf]{g]6x¿ aG5g\ . o;nfO{ 5fGg] ljlwaf6 5'6\ofOG5 / 
g/d kfgL k|fKt ug{ ;lsG5 . 

lj|mofsnfk 2 kfgLsf] :yfoL s8fkg x6fpg] tl/sf k|bz{g 
 ljBfyL{x¿nfO{ rf/ ;d"xdf ljefhg ug'{xf];\ / k|To]s ;d"xnfO{ s8fkg ePsf] 

kfgL, ;f]l8od sfaf]{g]6, las/, k/LIf0f gnL,  ;fa'gsf] 3f]n, rDrf ljt/0f ug'{xf];\ 
.  

 kfgLsf] :yfoL s8fkg x6fpgsf] nflu lgDg r/0fx¿ cjnDag u/L k|of]ufTds 
lj|mofsnfk u/fpg'xf];\ . 

r/0f ! M las/df cfwf hlt kfgL /fVg nufO{ To;df clnslt SoflN;od jf 
DofUg]l;od Snf]/fO8 ld;fP/ 3f]n agfpg nufpg'xf];\ . 

r/0f @ M pSt 3f]nsf] s]xL efu k/LIf0f gnLdf lnP/ / ;fa'gsf] 3f]nsf] s]xL yf]kf 
ld;fP/ rnfpg nufpg'xf];\ / lkmFh cfP gcfPsf] cjnf]sg ug{ 
nufpg'xf];\ . 

r/0f # M las/sf] kfgLdf Ps rDrf n'uf w'g] ;f]8f ld;fP/ rnfpg nufpg'xf];\ / 
pSt 3f]naf6 Ps ltxfO k/LIf0f gnLdf /fVg nufpg'xf];\ / ;fa'g kfgLsf] 
3f]nsf] s]xL yf]kf /fVg nufO{ rnfpg nufpg'xf];\ . 

r/0f M o;/L rnfpFbf ;fa'g kfgLsf] lkmFh b]lvG5 . o;/L :yfoL s8fkg ePsf] 
kfgLdf n'uf w'g] ;f]8f ld;fpFbf s8fkg x/fpF5 eGg] s'/f kb|z{g ug{ 
;lsG5 egL lgisif{{ lbg'xf];\ . 
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-uu_ d"Nofª\sg 

 kfgLsf] :yfoL s8fkg eg]sf] s] xf] < 
 kfgLsf] :yfoL s8fkg s;/L x6fpg ;lsG5 < 

-3_ yk cWoog ;fdu|L 

Na2CO3 sf] k|of]u ubf{ 3'ngzLn MgCl2, MgSO4, CaCl2, CaSO4 h:tf kbfy{ 
c3'ngzLn MgCO3/ CaCO3 h:tf kbfy{ eO{ lyu|G5g\ / kfgL g/d aG5 . o;sf] 
/f;folgs k|ltlj|mofnfO{ lgDgfg';f/ k|:t't ug{ ;lsG5 . 

 MgCl2 + Na2CO3  MgCO3 + 2NaCl 

 MgSO4 + Na2CO3  MgCO3 + 2Na2SO4 

 CaCl2 + Na2CO3  CaCO3 + 2NaCl 

 CaSO4 + Na2CO3  CaCO3 + 2Na2SO4 
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llbg M 6   ;f]l8od sfaf]{g]6  

-s_ ljlzi6 p2]Zo 

 ;f]l8od sfaf]{g]6sf] kl/ro lbg  

 ;f]l8od sfaf]{g]6sf] u'0f / pkof]lutf atfpg  

-v_ l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1 ;f]l8od sfaf]{g]6sf] kl/ro / u'0f 

 ;f]l8od sfaf]{g]6sf] /f;folgs agf]6, ;"q cflbsf] cfwf/df o;sf] kl/ro lbg 
nufpg'xf];\ . 

 ;f]l8od sfaf]{g6 k|bz{g u/L o;sf] u'0fx¿ ljz]iftM /ª, agf]6, ;"rs kbfy{n] 
b]vfpg] u'0fsf] cfwf/df 5nkmn u/fpg'xf];\ . 

 ;f]l8od sfaf]{g]6nfO{ kfgLdf 3]fNg nufO{ pSt 3f]ndf /ftf] / lgnf] ln6d; kfn} 
kfnf] 8'afpg nufpg'xf];\ /  cjnf]sg ug{ nufO{ of] cDnLo, Iff/Lo / t6:y dWo] 
s'g u'0f x'G5, 5'6\ofpg nufpg'xf];\ . 

lj|mofsnfk 2 ;f]l8od sfaf]{g]6sf] pkof]lutf 
 ;f]l8od sfaf]{g]6sf] pkof]lutf ;DaGwdf Kf|To]s a]Grdf a;]sf ljBfyL{x¿nfO{ 

;d"x dfgL ;d"xut ¿kdf 5nkmn u/fpg'xf];\ .  
 ;d"xaf6 ;d"xsf] g]tfnfO{ ;d"xdf 5nkmn ePsf] s'/f k|:t't ug{ nufpg'xf];\ / 

lzIfsn] z}Ifl0fs kf6Ldf l6Kb} hfg'xf];\ . 
 cGtdf ;f]l8od sfaf]{g]6sf] pkof]lutf ;DaGwdf ;d"xut ¿kdf k|:t't u/]sf 

kIfx¿nfO{ ;d]6\b} lgisif{ k|:t't ug{xf];\ . 

-uu_ d"Nofª\sg 

 ;f]l8od sfaf]{g]6sf] c0f' ;'q s] xf] < 
 ;f]l8od sfaf]{g]6sf s'g} b'O{ u'0fx¿ eg . 
 ;f]l8od sfaf]{g]6sf s'g} b'O{ pkof]lutf atfpm . 

lbg M 7   ;f]l8od afOsfaf]{g]6  

-s_ ljlzi6 p2]Zo 

 ;f]l8od afOsfaf]{g]6sf] kl/ro lbg  

 ;f]l8od afOsfaf]{g]6sf] u'0f / pkof]lutf atfpg  

-v_ l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1 ;f]l8od afOsfaf]{g]6sf] kl/ro / u'0f 
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 ;f]l8od afOsfaf]{g]6sf] /f;folgs agf]6, ;"q cflbsf] cfwf/df o;sf] kl/ro lbg 
nufpg'xf];\ . 

 ;f]l8od afOsfaf]{g]6 k|bz{g u/L o;sf] u'0fx¿ ljz]iftM /ª, agf]6, ;"rs kbfy{n] 
b]vfpg] u'0fsf] cfwf/df 5nkmn u/fpg'xf];\ . 

 ;f]l8od sfaf]{g]6nfO{ kfgLdf 3]fNg nufO{ pSt 3f]ndf /ftf] / lgnf] ln6d; 
kfn}kfnf] 8'afpg nufpg'xf];\ /  cjnf]sg ug{ nufO{ of] cDnLo, Iff/Lo / t6:y 
dWo] s'g u'0f x'G5 5'6\ofpg nufpg'xf];\ . 

llj|mofsnfk 2 ;f]l8od afOsfaf]{g]6sf] pkof]lutf 
 ;f]l8od afOsfaf]{g]6sf] pkof]lutf ;DaGwdf Kf|To]s a]Grdf a;]sf ljBfyL{x¿nfO{ 

;d"x dfgL ;d"xut ¿kdf 5nkmn u/fpg'xf];\ .  
 ;d"xaf6 ;d"xsf] g]tfnfO{ ;d"xdf 5nkmn ePsf] s'/f k|:t't ug{ nufpg'xf];\ / 

lzIfsn] z}Ifl0fs kf6Ldf l6Kb} hfg'xf];\ . 
 cGtdf ;f]l8od afOsfaf]{g]6sf] pkof]lutf ;DaGwdf ;d"xut ¿kdf k|:t't u/]sf 

kIfx¿nfO{ ;d]6\b} lgisif{ k|:t't ug{xf];\ . 

-uu_ d"Nofª\sg 

 ;f]l8od afOsfaf]{g]6sf] c0f' ;'q s] xf] < 
 ;f]l8od afOsfaf]{g]6sf s'g} b'O{ u'0fx¿ atfpg'xf];\ . 
 ;f]l8od afOsfaf]{g]6sf s'g} b'O{ pkof]lutf atfpg'xf];\ . 

lbg M 8 lUn;]/f]n  

-s_ ljlzi6 p2]Zo 

 lUn;]/f]nsf] kl/ro, u'0f / pkof]lutf atfpg  

-vv_ l;sfO ;xhLs/0f lj|mofsnfk   Propane  
lj|mofsnfk 1 lUn;]/f]nsf] kl/ro / 
u'0f 
 ;j{k|yd ljBfyL{x¿nfO{ 

lUn;]/f]nsf] c'0f;"q eGg 
nufpg'xf];\ .  

 lUn;]/f]n s;/L ag]sf] x'G5 eGg] k|Zgsf] pTt/sf] nflu b|'t n]vg ljlw k|of]u 
ug'{xf];\ / o;sf] agf]6 k|lj|mof ;"qb\jf/f k|i6 kfl/lbg'xf];\ . h:tf] M k|f]k]gdf ePsf] 
ltg cf]6f H nfO{ ltg cf]6f OH ;d"xn] lj:yflkt u/]/ lUn;]/f]n aGb5 . 
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 ljBfyL{x¿nfO{ rf/ ;d"xdf ljefhg ug'{xf];\ / k|To]s ;d"xnfO{ lUn;]/f]n jfr 
Unf;df ljt/0f u/L o;sf u'0fx¿sf] -/ª, :Jffb, 3'ngzLntf cflbsf] cfwf/df_ 
;"rL tof/ kfg{ nufpg'xf];\ . 

 ;d"xut ¿kdf tof/ ul/Psf] lUn;]/f]nsf] u'0fsf] rf6{ k|:t't ug{ nufpg'xf];\ / 
yk k[i7kf]if0f lbg'xf];\ . 

llj|mofsnfk 1 lUn;]/f]nsf] pkof]lutf 
 ljBfyL{nfO{ ;d"xdf ljefhg u/L  

lUn;]/f]nsf] pkof]lutfsf af/]df 5nkmn ug{ 
nufpg'xf];\ . 5nkmn u/fpg' cl3, lgDg 
k|Zgx¿ ;f]Wg'xf];\ .  

-c_ ld7fO agfpg s'g /;fog k|of]u ul/G5 < 

-cf_ k'm6]sf] 5fnfdf s'g /;fog k|of]u ul/G5 < 

-O_ 5fnf km'6\gaf6 hf]ufpg s'g /;fog k|of]u ul/G5 < 

-O{_ ;fa'g agfpg s'g /;fogsf] k|of]u ul/G5 < 

-p_ kmnkm"n / vfBkbfy{nfO{ g;'sfO{ tyf gs'cfO{ cf]l;nf] agfpg s'g /;fog k|of]u 
ul/G5 < 

 dflysf k|Zgdf 5nkmn u/fO{{ lUn;]/f]nsf] pkof]lutfsf] ;"rL tof/ u/L k|:t't 
ug{ nufpg'xf];\ / lgisif{ k|:t't ug{'xf];\ . 

lgisif{ M lUn;]/f]n k|fª\ufl/s cNsf]xn ;d"xdf kg{] /;fog xf] . of] 5fnfnfO{ g/d / 
d'nfod agfpg, cf}ifwL agfpg, 5fKg] d;L agfpg, :6\ofDk Kof8sf] d;L agfpg, 
;fa'g agfpg, ld7fO agfpg, kmnkm"n / vfB kbfy{nfO{  g;'sfO{ / gs'xfO{ /fVg 
k|of]u ul/G5 . 

-uu_ d"Nofª\sg 

-c_ lUn;]/f]nsf] c0f';"q s] xf] < 

-cf_ lUn;]/f]nsf] s'g} b'O{ u'0fx¿ atfpm . 

-O_ lUn;]/f]nsf s'g} rf/ pkof]lutf atfpm . 

-3_ kl/of]hgf sfo{  

tkfO{Fsf] 3/df, ;d'bfodf, k;ndf lUn;]/f]nsf] k|of]u sxfF sxfF s;/L k|of]u ePsf] 5 
cjnf]sg / ;f]wvf]h u/L k|ltj]bg tof/ u/L sIffdf k|:t't ug'{xf];\ . 

-ª_ k|fljlws zAbfjnL 
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Sodium Carbonate:  Na2CO3, the water-soluble sodium salt of carbonic acid 
Permutit process: a process in where hard water containing such as ca++ is 
filtered through a natural sand called the zeolite.  
Baking powder: dry chemical leavening agent, a mixture of a carbonate or 
bicarbonate and a weak acid, and is used for increasing the volume and 
lightening the texture of baked goods. 
Additional Information 
Glycerol is a simple polyol compound. It is a colorless, odorless, 
viscous liquid that is sweet-tasting and non-toxic. The glycerol 
backbone is found in all lipids known as triglycerides.  
Formula: C3H8O3 
IUPAC ID: propane-1,2,3-triol 
Density: 1.26 g/cm³ 
Molar mass: 92.09382 g/mol 
Boiling point: 290 °C 
Melting point: 17.8 °C 
Classification: Polyol 

www.freedrinkingwater.com/water.../qualit..                             

www.britannica.com/science/glycerol 

www.webmd.com/.../sodium-bicarbonate. 
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PPsfO 16    ;hLjx¿ 
    cg'dflgt 3G6L M 14 -;}4flGts 12 + k|of]ufTds 2_ 

1. l;sfO pknlAw 

 s]xL ;"Id hLjx¿ -AofS6]l/of, efO/; / kmGhfO_ sf] ;fdfGo kl/ro lbg 

 la?jfsf ¿kfGtl/t cª\ux¿ -h/f, sf08 / kft_ sf] agf]6 / sfo{x¿ j0f{g ug{ 

 lap 5/fOsf tl/sfx¿ JofVof ug{ 

 lapsf] cª\s'/0f x'g cfjZos cj:yfx¿ -xfjf, kfgL, tfk_ sf] j0f{g u/L lap 
cª\s'/0f lj|mof k|bz{g / JofVof ug{  

 lapsf] agf]6 k|bz{g ug{ / lapsf ljleGg efusf] sfo{{ atfpg 

 km"n km"ng] la?jfsf] hLjgrj|msf] k|bz{g a0f{g ug{ 

2. ljifoj:t' ljefhg / ;fdu|L 

lbg÷
3G6L 

ljifoj:t' l;sfO ;fdu|L 

1 s]xL ;"Id hLjx¿ 

AofS6]l/of 

;"Id hLjx¿sf] :nfO8 jf rf6{, 

;"Idbz{soGq, hd]sf] kmf]x/ kfgL_ 

2 efO/; / efO/;sf k|sf/ efO/;sf] rf6{  

3 kmGhfO{ kmGhfOsf] rf6{, Rofp, drf{sf] lrq 

4 la?jfsf ljleGg ¿kfGtl/t 
cª\ux¿, h/fsf] ¿kfGt/0f, d'n 
h/f / u'R5] h/f 

la?jfsf ¿kfGtl/t cª\usf] rf6{, h/f 
k|0ffnLsf] rf6{, jf:tljs h/f, 

¿kfGtl/t h/fx¿sf] rf6{, 7f]; j:t' 

5 sf08sf] ¿kfGt/0f ¿kfGtl/t sf08x¿sf] rf6{ jf jf:tljs 
j:t' 

6 Kfftsf] ¿kfGt/0f ¿kfGtl/t kftx¿sf] rf6{, 

¿kfGtl/t kftx¿ jf jf:tljs j:t' 

7 lap / o;sf] agfj6 cª\s'l/t lap - PsbnLo / b'O{bnLo _, jf 
cª\sl/t lapsf] lrqsf] rf6{ 

8 PsbnLo / b'O{bnLodf leGgtf PsbnLo / b'O{bnLo lapsf] y}nf]sf] rf6{ 
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9 lapsf] sfd / lapsf] 5/fO{ lapsf]  efu b]lvg] lrq, lapsf]] 5/fOsf] 
rf6{ 

10 lapsf] cª\s'/0f / o;sf 
cj:yfx¿ 

cª\s'l/t lap, k]h 143 lrq g+= 16.14 sf] 
;fdu|L 

11 km"n km"ng] la?jfsf] hLjgrj|m, 
km"nsf d'Vo efux¿ 

km"n 

12 k/fu;]rg / uef{wfg k]h 145 sf] lrq 16.19 / 16.20 rf6{ 

13 k|of]ufTds sfo{ -s_ M km"nsf 
ljleGg efu 

km"n -:qLs]z/ / k'ª\s]z/ :ki6 b]vfpg 
;lsg] vfnsf] _ 

14 k|of]ufTds sfo{ -v_ M lap 
;ª\sng  

ljleGg lapsf] ;ª\sng u/]sf] y}nf]sf] rf6{ 

gf]6M k|of]ufTds sfo{ -s_ 11 3G6Lkl5 jf pko'St cj:yfdf / k|of]ufTds sfo{ -v_ 8 
3G6Lkl5 jf pko'St cj:yfdf u/fpg ;lsG5 . 

4.  ljlzi6 p2]Zo, l;sfO ;xhLs/0f lj|mofsnfk / d"Nofª\sg  

 

 

lbg 1     s]xL ;"Id hLjx¿ M AofS6]l/of 

-s_ ljlzi6 p2]Zo 

 ;"Id hLjsf] kl/efiff / ;"Id hLjx¿sf] gfd atfpg   

 AofS6]l/ofsf] ;fdfGo kl/ro lbg  

 AofS6]l/ofsf sfo{x¿ atfpg  

-v_ l;sfO ;xhLs/0f  lj|mofsnfk   

lj|mofsnfk 1M ;'Id hLjsf] cjnf]sg  

 ljifoj:t'sf] ;xhLs/0f ug'{eGbf cl3Nnf] lbg s]xL ljBfyL{{x¿nfO{ ljBfno 
jl/kl/ jf ljBfno cfpFbf af6f] j/k/ hd]sf] kmf]x/ kfgL /x]sf] :yfg -cfxfn, 
kf]v/L jf vfN8fv'N8L_ sf] 50 ld=ln= hlt gd'gf kfgL ;ª\sng u/]/ Nofpg 
nufpg'xf];\ .  
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 pgLx¿n] NofPsf] kfgLnfO{ Ps Ps :nfO8df /fvL ;"Idbz{s oGqdf /fv]/ 
kmf]s; ul/;s]kl5 ;a} ljBfyL{{nfO{ kfn}kfnf] cjnf]sg ug{ nufpg'xf];\ / 
lgDg k|Zgx¿ ;f]wL pTt/ l6kf]6 ug'{xf]; . 

(a)   ;"Id hLj eg]sf] s] xf] ? 
(b)   ;"Id hLjnfO{ b]Vg s] ug{'knf{ < 
(c) ltdLnfO{ yfxf ePsf] ;"Id hLjx¿sf] gfd s] xf] <   
oL k|Zgdf k|fKt pTt/x¿nfO{ cfjZostfcg';f/ ;RofO{ k|:t't ug'{xf];\ . 

llj|mofsnfk 2M ljleGg k|sf/sf JofS6]l/of 

kf7\ok':tssf] lrq g+ 16.1 / ljleGg cfsf/sf AofS6]l/of -sf]s;, a]l;n;, x]lnsn, 
lela|of]_ sf] lrq;lxtsf] rf6{ agfO{ sIffdf b]vfpg'xf];\ . of] rf6{ cjnf]sg u/fO{{ 
5nkmn u/fpb} AofS6]l/ofsf] ;fdfGo kl/ro atfOlbg'xf]; . 

lj|mofsnfk 3 M ;d"x sfo{  

sIffsf ljBfyL{{x¿nfO{ b'O{ ;d"xdf ljefhg ug{'xf];\ . k|To]s ;d"xnfO{ lgDg k|Zgx¿ 
;f]wL k|fKt pTt/ l6kf]6 ug{'xf];\ . 

(i_ AofS6]l/ofaf6 x'g] kmfObfx¿ s] s] x'g\ < 

(ii_ AofS6]l/ofsf] x'g] a]kmfObfx¿ s] s] x'g\ < 

ljBfyL{{x¿af6 k|fKt pTt/x¿nfO{ 5nkmn u/fpFb} cfjZostfcg';f/ ;xhLs/0f 
ug'{xf];\ . ;fy} ;"Id hLjx¿n] xfd|f] b}lgs hLjgdf kf/]sf] ;sf/fTds / gsf/fTds 
k|efjaf/] atfpg'xf];\ . To;kl5 ;"Id hLjn] xfd|f] b}lgs hLjgdf k'¥ofPsf] kmfObf 
atfpFb} hgfj/ tyf jg:kltdf AofS6]l/ofaf6 nfUg] /f]uaf/] klg atfpg'xf];\ . 

-u_ d"Nofª\sg 

 s:tf hLjnfO{ ;"Id hLj elgG5 ? 
 AofS6]l/of s:tf s:tf cfsf/sf x'G5g\ ? 
 AofS6]l/ofaf6 nfUg] /f]ux¿ s] s] x'g\ ? 

 AofS6]l/ofaf6 x'g] kmfObf / a]kmfObfsf] tflnsf agfpm . 
 AofS6]l/ofsf] lrq agfO{ ljleGg efux¿ b]vfpm .  
 AofS6]l/of lrGg] cfwf/x¿ s] s] x'g\ <  
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   ;"Id hLjx¿sf] rf6{ jf :nfO8 b]vfP/ ljBfyL{{x¿nfO{ s]xL k|Zgx¿ ;f]Wg'xf];\ 
/ ltgLx¿sf] lrq agfpg nufpg'xf];\ .  

   ljBfyL{{x¿n] tof/ u/L k|:t't u/]sf] AofS6]l/of nufotsf ;"Id hLjsf 
cfsf/df cfjZos ePdf ;'wf/ u/L yk hfgsf/L lbg'xf];\ / ljlifoj:t'k|i6\ofO{ 
lbg'xf];\ .  

-3_ kl/of]hgf sfo{  

 hd]sf] kmf]x/ kfgL -cfxfn, kf]v/L vfN6f v'N6L _ 50 ld=ln= hlt kfgL 
;ª\sng u/L To;sf] Ps yf]kf :nfO8df /fvL ;"Idbz{s oGqaf6 x]/L lrq 
agfpg nufpg'xf];\ . 

 s]xL pkof]uL AofS6]l/ofx¿sf] ;"rL agfO{ ltgLx¿sf] pkof]u n]Vg nufpg'xf];\ 
. 

 ljleGg AofS6]l/ofx¿sf] tl:j/ ;ª\sng u/L rf6{ k]k/df 6fF;L ltgLx¿sf 
af/]df ;fgf] l/kf]6{ tof/ kfg{'xf];\ . AofS6]l/ofaf6 nfUg] s]xL /f]ux¿sf] ;"rL 
agfpg nufpg'xf];\ . 

-ª_ k|fljlws zAbfjnL 

 AofS6]l/ofM clt ;"Id Ps sf]ifLo hLj  
 l8Knf]sf]s; M uf]nfsf/ hf]8fdf j[b\lw x'g] AofS6]l/of  

-r_ yk cWoog ;fdu|L 

AofS6]l/ofsf] kl/ro 

AofS6]l/ofsf] cfsf/ ;fnfvfnf 2 dfOj|mf]g 
nfdf] / 0.5 dfOj|mf]g  df]6f] x'G5 . AofS6]l/of 
xfjf, kfgL, df6f], vfBkbfy{ tyf hLljt 
k|f0fLsf] z/L/ aflx/ jf leq kfOG5 . cfsf/, 
kf}li6s dfWod tyf ;d"xut a;fOsf 
cfwf/df AofS6]l/ofsf] klxrfg ug{ ;lsG5 . 

AofS6]l/ofaf6 x'g] kmfObfx¿ 

i. jg:klt tyf hGt'sf] d[t z/L/nfO{ 
AofS6]l/ofn] ;8fpFbf ToxfFsf hl6n 
/f;folgs of}lusnfO{ ;fwf/0f 
/f;folgs of}lus -gfO6«]6, ;Nkm]6, 



163 
 

sfa{g 8fOcS;fO8_ df kl/0ft x'G5 . h'g la?jfsf] j[l4sf nflu dnsf ¿kdf 
k|of]u x'G5 . 

ii. e]g]u/ / lrhsf] pTkfbg tyf 
slkm / ;'tL{sf] k|zf]wgsf nflu 
AofS6]l/ofsf] k|of]u x'G5 . 

iii. o;n] b'wnfO{ bxLdf kl/0ft ub{5 
. 

iv. hfF8 tyf /S;L agfpg klg 
AofS6]l/ofsf] k|of]u x'G5 . 

v. AofS6]l/ofsf] k|of]uaf6 k|lth}ljs 
cf}ifwL -Antibiotic medicine_ 
k]lG;lng tof/ ug{ ;lsG5 . 

AAofS6]l/ofaf6 x'g] a]kmfObfx¿ 

i. ksfPsf] vfb\o kbfy{nfO{ 
AofS6]l/ofn] rfF8} s'xfOlbG5 . 

ii. AofS6]l/ofn] dflg;df w]/} /f]ux¿ 
NofpF5 . h:t}M  

/f]usf] gfd   AofS6]l/of 

x}hf  lela|of] sn]/f 

wg'i6ª\sf/  Snf]:6«]l8od 6]6fgL 

nx/] vf]sL  af]8{]6]Nnf k6{\o'l;; 

lgdf]lgof  l8Knf]sf]s; lgdf]gL 
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llbg 2   efO/; / efO/;sf k|sf/ 

-s_  ljlzi6 p2]Zo 

 efO/;sf] kl/ro lbg  

 efO/;sf] k|sf/ j0f{g ug{  

 efO/;sf] sf/0fn] dflg;sf] z/L/df nfUg] /f]ux¿sf] gfd atfpg  

-v_ l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1M  efO/;sf] kl/ro  

sIffsf ljBfyL{{x¿nfO{ lgDg k|Zgx¿ ;f]wL 5nkmn u/fpg'xf];\ .  

i. efO/; eg]sf] s] xf] < 

ii. s] efO/;nfO{ b]Vg ;lsG5 < 

iii. efO/;n] ;hLj / lghL{j b'j} u'0f b]vfpF5, lsg <  

ljBfyL{{x¿af6 cfPsf pTt/x¿df 5nkmn ub}{ efO/;sf] kl/ro atfpg'xf];\ . 
AoflS6l/of]km]h efO/;sf] lrq b]vfP/ / ;Dej eP AofS6l/of] efO/;sf] lel8of] 
k|bz{g u/L efO/;sf af/]df yk k|i6 kfl/lbg'xf];\ / ;a} ljBfyL{{x¿nfO{ cfcfkm\gf] 
sfkLdf AoflS6l/of]km]h efO/;sf] lrq agfpg nufpg'xf];\ / cfjZos k[i7kf]if0f 
lbg'xf];\ . 

lj|mofsnfk 2M efO/;sf k|sf/   

sIffsf ljBfyL{{x¿nfO{ 4 ;d"xdf ljefhg 
ug{'xf];\ . k|To]s ;d"xnfO{ Ps Ps cfwf/ -
cf>o:yn, cfsf/, cf>obftf / ;fOh_ df 
efO/;sf] k|sf/ / Pp6f pbfx/0f n]lvPsf]] 
d]6fsf8{ ljt/0f u/L pTt/ n]Vg nufpg'xf];\ 
. ljleGg efO/;sf] lrq;lxtsf] rf6{ 
b]vfpFb} ljBfyL{{x¿nfO{ cjnf]sg ug{ nufO{ 
o;sf k|sf/ / pko'St pbfx/0f;lxt k|i6 
kfl/lbg'xf];\ . efO/;sf] cf>o:yn, cfsf/, 
cf>obftf, ;fOh, Go'lSn8 Pl;8sf 
cfwf/df ePsf] ljefhgdf yk 5nkmn u/L 
k|i6 ul/lbg'xf];\ . 
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llj|mofsnfk 3M efO;/af6 nfUg] /f]ux¿ 

sIffsf ljBfyL{{x¿nfO{ kfn}kfnf] cfkm\gf 3/ kl/jf/ jf lrg]sf JolStnfO{ efO/;n] ubf{ 
nfu]sf] /f]usf] gfd eGg nufpg'xf];\ . pgLx¿sf pTt/ af]8{df n]vL k|fKt pTt/df 
5nkmn ub}{ ;xL jf unt 5'6\6fO{ efO/;n] ubf{ nfUg] yk /f]ux¿sf] gfd / pSt /f]u 
nfu]sf] JolStx¿sf] lrq jf k|f]h]S6/af6 k|:t't ug'{xf];\ .  

-uu_ d"Nofª\sg  

 JofS6]l/of]km]h efO/;sf] lrq agfpm .  

 cf>o:ynsf] cfwf/df efO/;nfO{ slt efudf ljefhg ul/Psf] 5 < 

 efO/;n] Nofpg ;Sg] /f]ux¿sf] ;"rL agfpm . 

 efO/;nfO{ ;hLj / lghL{jsf] ;Ldf/]vf elgG5, lsg < 

 Go'lSn8 Pl;8sf cfwf/df efO/;nfO{ slt ;d"xdf ljefhg ul/Psf] 5 < 

-3_ kl/of]hgf sfo{  

 cf>o :ynsf cfwf/df kfOg] efO/;sf] tflnsf agfpg nufpg'xf];\ .  

 efO/;sf sf/0f nfUg] /f]ux¿ / /f]u nfu]sf JolStx¿sf] lrq agfO{ pSt 
/f]uaf6 aRg] pkfox¿sf] rf6{ k|:t't ug{ nufpg'xf];\ . 

-ª_ k|fljlws zAbfjnL 

efO/;M Ps k|sf/sf] ;"Id hLj xf] h;n] hLljt sf]ifleq /x]/ /f]u km}nfpg] u5{ . 

Virus - an extremely small living thing that causes and that spreads from 
one person and animal to another. 

AoflS6]l/of]km]hMM AoflS6]l/ofdfly cfj|md0f ug]{ efO/; 

-Rf_ lzIfssf nflu ljifoj:t'sf] yk k[i7kf]if0f 

    efO/;sf] cy{ Nofl6g zAbdf 
ljif -Poison_ xf] . of] ljleGg 
cfsf/ - 58sf] cfsf/, uf]nfsf/, 
if6sf]0f _ sf] x'G5 . o;sf] Size 
25 gfgf]ld6/b]lv 250 
gfgf]ld6/;Ddsf] x'G5 . t/ 
tobacco mosaic virus 300 
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gfgf]ld6/ ;Dd x'G5 . -1 nm = 4 x 10-8 inches _ 

   efO/; k"0f{ ¿kn] cGo hLjx¿ dfly cfl>t /xg] x'gfn] o;nfO{ clAnu]6/L 
kf/f;fO6 elgG5 .  

efO/;sf] gfd / o;n] ;fg]{ /fu 

efO/;sf] gfd ;fg]{ /fu 

dfOshf] efO/; ?3fvf]sL 

/fOgf] efO/; ;fwf/0f ?3f 

kf/fdfOshf] efO/; xf8], bfb'/f 

cf/af] efO/; kx]nf] Hj/f] 

/]6««f] efO/; P8; 

  

lbg M 3   kmGhfO 

-s_  ljlzi6 p2]Zo 

 kmGhfOsf] kl/ro lbg  

 kmGhfOsf] k|hgg\sf] tl/sf atfpg  

-v_  l;sfO ;xhLs/0f lj|mofsnfk M  

lj|mofsnfk 1   
Rofp, drf{sf lrq b]vfpFb} ljBfyL{{x¿nfO{ tnsf k|Zgx¿ 
;f]Wg'xf];\M  

i.    oL s:tf jg:klt x'g\ < 
ii. oL la?jf xl/of] gx'gsf] sf/0f s] xf] < 
iii. nfdf] ;do  cWof/f] 7fpFdf vfg]s'/f /fVbf lsg 

9';L   cfp5 < 
iv. Rofpsf] lap x'G5 jf /f]k]sf] b]v]sf 5f} < 
v. Rofp b]vfpb} o;sf] h/f, sf08, kft ljsl;t 

5, 5}g < 
ljBfyL{{x¿af6 k|fKt pTt/ sIffdf 5nkmn ub}{ kmGhfOsf] af/]df yk 
k|i6 kfl/lbg'xf];\ . kmGhfOsf] k|hgg\ x'g] tl/sfnfO{ rf6{ b]vfP/ jf k|f]h]S6/sf] 
dfWodaf6 k|bz{g u/L k|i6 kfg'{xf];\ .
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llj|mofsnfk 2 : Do's/ sf] cjnf]sg ;DaGwL lj|mofsnfk 

p2]Zo M Do's/ pdfg]{ / xft] n]G;af6 cjnf]sg ug]{ -To grow mucor and observe 
them with the help of a hand lens_ 
;fdu|LM kfp/f]6L jf c? s'g} vfgfsf] ;fgf] 6'qmf, yfn, lrgLkfgLsf] 3f]n, :nfO8, xft] 
n]G; -Piece of bread, a plate, sugar solution, glass slide and hand lens._ 
Procedure 

i. kfp/f]6Lsf] ;fgf] 6'j|mfnfO{ Kn]6df /fVg'xf];\ . 

ii. kfp/f]6Lsf] dfly lj:tf/} kfgL / lrgLsf] 3f]n 5lDsg'xf];\ tfls kfp/f]6L s]xL 
cf]l;nf] xf];\ . To;kl5 kfp/f]6LnfO{ dflyaf6 5f]Kg'xf];\ . 

iii. pSt Kn]6nfO{ yf]/} udL{ / cf]l;nf] 7fpFdf #—$ lbgsf] nflu 5f]8\g'xf];\ . 

iv. #—$ lbgkl5 tkfO{n] s] cjnf]sg ug'{x'G5 hand lens åf/f klxn] cfkm"n] x]g'{xf];\ 
/ ljBfyL{{nfO{ klg b]vfpg'xf];\ / ljBfyL{{nfO{ ;fGble{s k|Zg ug'{xf];\ . 

v. o;/L b]lvPsf] j:t' s:tf] 5, ljBfyL{{{nfO{ k|Zg ug'{xf];\ / cfjZos k[i7kf]if0f 
lbg'xf];\ . 

-uu_ d"Nofª\sg 

 Rofpsf] gfdfª\lst ;kmf lrq agfpm .  
 s:tf s:tf kmGhfOnfO{ k/hLjL / d[t k/hLjL elgG5 < 
 kmGhfOsf] ;Gtfg j[l2sf ljlwx¿ s] s] x'g\ < 

-3_  kl/of]hgf sfo{  
  glhs}sf] Rofp v]tL cjnf]sg u/L Rofp v]tL s;/L ul/G5 eGg] ljifodf 

k|ltj]bg tof/ kf/L sIffdf k|:t't ug{ nufpg'xf];\ . 
  ljBfyL{{nfO{ cfkm"n] b]v]sf kmGhfOsf] ;ª\sng u/L Specimen agfpg 

nufpg'xf];\ .  
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--ª_ k|fljlws zAbfjnL 

k/hLjL Parasite – hLljt j:t'df cfl>t x'g] 

d[t k/hLjL saprophyte -  d[t jf ;8]un]sf j:t'df cfl>t x'g] 

hyphae -  Psn TofGb|f  

-r_ yk cWoog ;fdu|L 

kmGhfOsf ljlzi6 u'0fx¿ 

 oL xl/ts0flaxLg ck'iks la?jf x'g\ . ;]tf sfnf / v}/f /ªsf x'G5g\ . 

 cGo hLljt hLj jf  s'lxPsf h}ljs kbfy{df pd|G5g\ . 

 kmGhfO TofGb|fx¿ hf]l8P/ ag]sf] x'G5 . 

 o;sf] z/L/ s'g} cfwf/df l:y/ x'G5 . 

 o;n] UnfOsf]lhgsf] ¿kdf vfgf ;l~rt u5{ . 

 cd}y'lgs k|hggaf6 ;Gtfgsf] j[l4 x'G5 . 

 

lbg 4  la?jfsf ljleGg ¿kfGtl/t cª\ux¿ M h/fsf] ¿kfGt/0f  

-s_ ljlzi6 p2]Zo 

 la?jfsf cª\ux¿sf] ¿kfGt/0fsf] kl/ro lbg  

 la?jfsf] h/fsf] ¿kfGt/0fsf sf/0f atfpg  

-v_  l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1  lj?jfsf ljleGg ¿kfGtl/t cª\ux¿ 

sIffsf ljBfyL{x¿nfO{ kfn}kfnf] lgDg k|Zg ;f]wL kf7sf] ;'?cft ug{'xf];\ . 
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-c_ la?jfx¿ sxfF sxfF kfOG5g\ <  

-cf_ la?jfsf d'Vo cª\ux¿ s] s] 
x'g <  

-O_ ¿kfGt/0f eg]sf] s] xf] < 

ljBfyL{x¿af6 k|fKt pTt/df 5nkmn 
ub}{ la?jfdf x'g] ¿kfGt/0faf/] k|i6 
kfg{'xf];\ .  
llj|mofsnfk M 2  

 sIffsf] cfsf/cg';f/ 5/5 hgf 
ljBfyL{{x¿sf] ;d"x ljefhg ug'[{xf];\ .  

 k|To]s ;d"xdf d]6fsf8{ ljt/0f ug'{xf];\ / cfkm"n] hfg]sf] b]v]sf] la?jfsf] h/fsf] 
¿kfGt/0f / To;sf] sfo{ n]Vg lgb]{zg ug'{xf];\ .  

 ljBfyL{{x¿n] d]6fsf8{df n]v]sf] s'/fx¿ ;d"xut ¿kdf k|:t't ug{ nufpg'xf];\ .  

 k|:t't ul/;s]kl5 h/f k|0ffnL / o;sf] ¿kfGt/0fsf] rf6{sf dbtn] la?jfsf] 
h/fdf x'g] ¿kfGt/0faf/] k|i6 kfg'{xf];\ .  

 ljBfyL{{n] k|:t't u/]sf pko'St a'Fbfx¿ ;d"xsf] gfd pNn]v ub}{ k|:t'ltdf 
;dfj]z ug'xf];\ .  

-u_  d"Nofª\sg 

 la?jfdf d'Vo d'Vo cª\ux¿ s'g s'g efudf /x]sf x'G5g\ < 

 ¿kfGt/0f eg]sf] s] xf] < 

 la?jfsf] h/f ¿kfGt/0f xgfsf sf/0f n]vL k|To]ssf] Ps Ps pbfx/0f b]pm . 

 tnsf la?jfdf h/f, sf08 / kft ¿kfGt/0f x'g'sf] Ps Ps sf/0f eg . 

-3_ kkl/of]hgf sfo{    

-s_ rf6{ k]k/df tn lbOPsf ljleGg sfo{sf nflu ;d"xut ¿kdf ¿kfGtl/t h/fsf] 
56\6f5'6\6} rf6{ agfpg nufpg'xf];\ . 

 i.  vfBj:t' ;~ro ug{  

 ii.  la?jfnfO{ cfwf/ lbg  

 iii. ljleGg hLjg k|lj|mof ug{ 
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-v_ cfkm\gf] 3/ jl/kl/ kfOg] la?jfx¿sf] h/fx¿sf] lrq;lxt gfd n]vL ltgLx¿sf] 
¿kfGt/0fsf k|sf/ n]Vg nufpg'xf];\ . 

--ª_ k|fljlws zAbfjnL  

d"n h/f M of] d'Vo h/f xf] h'g vfBkbfy{sf] e08f/ klg xf] . 

u'R5] h/f M of] låtLo h/f xf] h'g rf/}lt/ km}nG5 . 

-r_ yk cWoog ;fdu|L  

 

lbg M 5   sf08sf] ¿kfGt/0f  

-s_ ljlzi6 p2]Zo 

 ¿kfGtl/t sf08sf sfo{x¿ j0f{g ug{  

 jftfj/0fcg';f/ sf08sf] ¿kfGt/0fl;t kl/lrt x'g  

-v_  l;sfO ;xhLs/0f lj|mofsnfk  

 lj|mofsnfk 1.  sf08sf] kl/ro  

sf08df x'g] ¿kfGt/0fsf] rf6{ jf 
tflnsf b]vfpFb} ljBfyL{x¿nfO{ lgDg 
k|Zgx¿df 5nkmn ug'{xf];\ .   

a.  lj?jfsf sf08df x'g]  ¿kfGt/0fsf 
kmfObf s] s] x'g\ < 

b.  ¿kfGtl/t sf08 sxfF sxfF kfOG5 < 

ljBfyL{af6 cfPsf pTt/df 5nkmn 
u/fO{{ cfjZos k[i7kf]if0f lbg'xf];\ . 

lj|mofsnfk 2: ljleGg lsl;dsf lj¿jfsf 
sf08x¿ 

;txd'lg, ;txdf / ;txdfly x'g] 
la?jfsf] sf08sf pbfx/0f -cfn', Kofh, 

la?jfn] h/f, sf08, kft, :yfg, agfj6 / sfo{cg';f/ ljleGg ¿kdf kl/jt{g eO{ sfo{ ub{5g\ . 
o;nfO{ ¿kfGt/0f elgG5 . la?jfsf d'Vo cª\ux¿ h/f, sf08 / kftsf] ¿kfGt/0f d'Votof 
vfb\oj:t' ;~ro ug{, cfwf/ lbg / cGo ljleGg hLjg k|lj|mof ;~rfng ug{sf nflu x'G5 . 
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l;p8L, cb'jf cflb_ af/] ljBfyL{nfO{ 5nkmn÷;f]wvf]h ug{ nufpg'xf];\ . ljBfyL{af6 
k|fKt pTt/nfO{ ;dfj]z ub}{ cfjZostfcg';f/ :ki6 kfg'{xf];\ .  

llj|mofsnfk 3 
hldgd'lg, ;txdf / ;txdfly x'g] 
sf08sf] ¿kfGt/0fsf] PsPs cf]6f lrq 
sf]g{ nufpg'xf];\ . lrq agfO;s]kl5 
;xhLs/0f ub}{ ¿kfGt/0fsf kmfObfaf/] 
pko'St pbfx/0f;lxt :ki6 kfg'{xf];\ .  

-u_  d"Nofª\sg  

 la?jfdf sf08sf] ¿kfGt/0f 
eg]sf] s] xf] < 

 la?jfsf] sf08sf] hldgd'lg, 
;txdf / ;txdfly x'g] 
¿kfGt/0fsf kmfObfx¿ s] s] x'g\ 
<  

 ;txdfly x'g] sf08sf] 
¿kfGt/0f s'g s'g la?jfdf 
b]Vg ;lsG5 < 

-3_  kl/of]hgf sfo{  

i. hldgd'lg sf08sf] ¿kfGt/0f, hldgsf] ;txdf sf08sf] ¿kfGt/0f / hldg 
;txdfly x'g] ¿kfGt/0fsf] ¿kfGtl/t efusf] ;ª\sng u/L sIffdf k|:t't 
ug'{xf];\ . 

ii.     ljBfyL{x¿nfO{ cfkm|gf] 3/ jl/kl/ kfOg] la?jfx¿sf] lrq ;lxt ;"rL tof/ 
kfg{ nufO{ la?jfx¿sf] sf08df s:tf s:tf ¿kfGt/0f ePsf 5g\ pNn]v 
ug{ nufpg'xf];\ . ;fy} tL ¿kfGt/0fx¿sf] kmfObfsf af/]df klg k|i6 kfg{ 
nufpg'xf];\ . 

-ª_ k|fljlws zAbfjnL  

sf08 -stem) M hldg dflysf] la?jfsf] efu   

ufF7f]  -node) M  kft tyf k"mn ljsl;t x'g] sf08sf] efu  

Pl/on -Aerial) M hldgsf] ;txdfly b]lvg] lj?jfsf] efu  
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llbg M 6  kftsf] ¿kfGt/0f  

-ss_ ljlzi6 p2]Zo  

 kftsf] d'Vo sfo{x¿ atfpg  
 kftsf] ¿kfGt/0fsf] kl/ro lbg   

-v_  l;sfO ;xhLs/0f lj|mofsnfk   
lj|mofsnfk  1 
cfkm";Fu ePsf] jf agfPsf ¿kfGtl/t kftsf] rf6{ jf 
s]xL ;ªsng u/]sf kftx¿ b]vfpFb} ltgsf] cjnf]sg 
ug{ nufpg'xf];\ / lgDg k|Zg ;f]Wg'xf];\ . 

 la?jfsf] s'g s'g efuaf6 kft lg:s]sf] x'G5 < 
 la?jfdf kftn] ug]{ d'Vo sfd s] xf] < 

ljBfyL{af6 k|fKt pTt/nfO{ kfn}kfnf] z}Ifl0fs kf6Ldf 
l6Kg'xf];\ / 5nkmn u/fpFb} la?jfaf6 lg:sg] kft / 
o;n] ug]{ d'Vo sfdaf/] atfpg'xf];\ .  
lj|mofsnfk  2 
cfkm";Fu ePsf] jf agfPsf] ¿kfGtl/t kftsf] rf6{ jf 
s]xL ;ª\slnt ¿kfGtl/t kftx¿ b]vfpFb} la?jfx¿sf] 
kft ¿kfGtl/t x'Fbf la?jfnfO{ x'g] kmfObf s] s] x'g egL 
k|Zg ug'{xf];\ . ljBfyL{x¿af6 k|fKt pTt/nfO{ kfn}kfnf] 
z}Ifl0fs kf6Ldf l6Kg'xf];\ / 5nkmn u/L lkr/ KnfG6sf] 
lrq ;lxt kftsf] ¿kfGt/0f atfpFb} la?jfx¿sf] kft ¿kfGtl/t x'Fbf la?jfnfO{ x'g] 
kmfObfaf/] k|i6 kfg{'xf];\ .   
-uu_ d"Nofª\sg  

 la?jfx¿sf kft s'g s'g lsl;dn] ¿kfGt/0f x'G5g\ <  
 d?e"lddf kfOg] la?jfsf kft / kfgLdf kfOg] la?jfsf] kftdf s:tf] leGgtf 
x'G5 < o:tf] lsg eof] < 

 kftsf] ¿kfGt/0fsf kmfObfx¿ s] s] x'g\ < 
 l;pF8Lsf] kft sfF8fsf ¿kdf ¿kfGtl/t x'Fbf la?jfnfO{ s] kmfObf x'G5 < 

-3_  kl/of]hgf sfo{   
 ljleGg 7fpFdf -cf]l;nf] 7fpF tyf ;'Vvf 7fpF_ kfOg] jg:kltsf] ;"rL agfO{ 

ltgLx¿sf] kftdf x'g] ¿kfGt/0f / dxTTTjsf af/]df rf6{ k]k/df lrq agfpg 
nufpg'xf];\ . 

-ª_ k|fljlws zAbfjnL 
6]lG8«n -Tendril)  – la?jfdf tf/ x'g] h:tf] 3'F3fl/Psf] efu    
Anf8/ -bladder) -  df+;xf/L la?jf pitcher plant df x'g] Ps k|sf/sf] y}nL  
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llbg M 7    lap / o;sf] agfj6  

-s_  ljlzi6 p2]Zo   

 lap / lapsf k|sf/ atfpg  

 lapsf] agf]6 k|bz{g ug{ / lapdf x'g] efux¿sf sfo{ atfpg 

 lapsf] dxTTj atfpg  

-v_  l;sfO  ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1 
 kf7sf]  lj|mofsnfk 1 cg';f/ Ps 

lbgel/ lehfPsf] ux'F, ds}, rgf, 
l;dLsf lap efF8fdf /fvL 
ljBfyL{{x¿nfO{ sIffdf a]Grut 
¿kdf o;sf] cWoog ug{ lbg'xf];\ .  

 o;sf j|mddf ljBfyL{{x¿nfO{ lrq 
sf]g{ nufO{ lap / lapsf] k|sf/af/] 
k|Zg ;f]Wg'xf];\ . ljBfyL{{x¿af6 k|fKt 
pTt/df 5nkmn u/fpFb} lap / 

lapsf k|sf/af/] k|i6 kfg{'xf];\ . 

lj|mofsnfk 2 
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 k|To]s a]Gr jf ;d"xut ¿kdf cª\s'/0f 
ePsf] ds} / rgf -PsbnLo / b'O{bnLo_ sf] 
lap /fv]/ ljBfyL{{x¿nfO{ cWoog ug{ 
lbg'xf];\ .  

 cWoogkl5 cª\s'l/t lapx¿sf] cWoogaf6 
s] s] yfxf kfof} egL k|Zg ub}{ ;d"xut 
pTt/ k|:t't ug{ nufpg'xf];\ .  

 ljBfyL{af6 cfPsf pTt/df 5nkmn u/fpFb} 
cª\s'/0f ePsf lapsf] lrq;lxtsf] rf6{ 
k|bz{g ub}{ ljleGg efu -/]l8sn, Kn'd'n / 
OG8f]:kd{_ tyf To;sf] dxTTjaf/] k|i6 
kfg{'xf];\ . 

-uu_ d"Nofª\sg  

 lap eg]sf] s] xf] < lapsf k|sf/ s] s] x'g\ < 

 lapsf] h/f / sf08 s'g efuaf6 aGb5 < 

 cª\s'l/t lapn] sxfFaf6 vfb\o kbfy{ k|fKt ub{5 / o;sf] dxTTTj s] xf] <  

 vfBkbfy{ ;~ro ug]{ efusf] gfd s] xf] < 

 tn lbOPsf lapx¿df PsbnLo / b'O{bnLo lap 5'6\6fpm M 

-s_ ds} -v_ rgf -u_ s]/fp -3_ ux'F 

-3_  kl/of]hgf sfo{  

 lapdf /]l8sn / Kn'd'n :ki6 b]lvg] lrq agfpg nufO{ sIffdf k|:t't ug{ 
nufpg'xf];\ .  

-ª_ k|fljlws zAbfjnL 

lap -Seed)  – e|"0f;lxtsf] kl/kSj l8Dasf]if   

xfOnd -hilum)  -  lapsf] vfN8f] k/]sf] efult/ /xg] ;]tf] bfu 

-r_ yk cWoog ;fdu|L M lap cª\s'/0f x'g xfjf, kfgL / tfkj|md ;'xfpFbf] x'g'kb{5 . 
km"n km"ng] la?jfsf] k|hgg\ cª\u km"n xf] . o;df g} efn] lnª\u sf]if / kf]yL lnª\u 
sf]ifsf] ljsf; tyf ldng eO{ hfOuf]6af6 e|"0f ag]/ lap aG5 . 
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llbg 8=  PsbnLo / b'O{bnLo lap  

-s_  ljlzi6 p2]Zo  

  PsbnLo / b'O{bnLo lapsf] t'ngfTds cWoog u/L km/s 5'6\ofpg   

-Vf_  ll;sfO  ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1 PsbnLo / b'ObnLo lapsf] klxrfg / agf]6 

 ljBfyL{x¿nfO{ rf/, kfFr ;d"xdf ljefhg ug'{xf];\ / PsbnLo tyf b'O{ bnLo 
la?jfsf] lap ljt/0f ug'{xf];\ . 

 k|To]s ;d"xnfO{ lapsf] cjnf]sg ug{ nufO{ To; lap ;DalGwt la?jfsf] gfd 
atfpg nufpg'xf];\ . 

 k|To]s ;d"xsf ljBfyL{x¿nfO{  PsbnLo / b'O{ bnLo la?jfsf] ;"rL tflnsf 
agfpg nufpg'xf];\ . 

 ;d"xdf /x]sf k|To]s ljBfyL{nfO{ PsbnLo / b'O{ bnLo Ps Ps lapsf] lrq 
agfpg nufpg'xf];\ . 

 ;d"xaf6 ;fd"lxs ¿kdf la?jfsf] gfd ;lxt lapsf] lrq k|bz{g ug{ 
nufpg'xf];\ . 

lj|mofsnfk 2 PsbnLo / b'O{ bnLo lapsf] km/s 

  PsbnLo / b'O{bnLo la?jfsf] lapsf] lrqsf] cfwf/df ljBfyL{x¿nfO{ 
km/ssf a'bFfx¿ ;d"xut ¿kdf Kflxrfg ug{ nufpg'xf];\ . 

 ;d"xaf6 PshgfnfO{ PsbnLo / b'O{bnLo laplardf b]lvPsf leGgtfx¿ 
Kf|:t't ug{ nufpg'xf];\ . 

-uu_ d"Nofª\sg  

  PsbnLo / b'O{bnLo lapsf] agf]6 JofVof u/ . 

  PsbnLo / b'O{ bnLo la?jfsf] lapdf s] leGgtf x'G5 < 

-3_ kl/of]hgf sfo{   

 3/df PsbnLo / b'O{ bnLo lapx¿ s'g s'g k|of]u ePsf 5g\ ;f]w]/, 
cjnf]sg u/]/ ;"rL agfpg nufpg'xf];\ / k|To]s lapsf] lrq agfO{ sIffdf 
k|:t't ug{ nufpg'xf];\ . 
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--r_ yk cWoog ;fdu|L   

PsbnLo / b'O{bnLo lapsf] leGgtfnfO{ b]vfpg tnsf] lrq k|of]u ug{'xf];\ M 
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llbg 9   lapsf] sfd, lapsf] 5/fO{  

-s_  ljlzi6 p2]Zo  

 lapsf] d'Vo sfdx¿ atfpg  

 lapsf] 5/fOsf k|sf/x¿sf] JofVof ug{  

-v_  l;sfO  ;xhLs/0f lj|mofsnfk   

lj|mofsnfk 1 lapsf] sfd   

lapsf d'Vo sfd s] s] x'g\ < k|To]s ljBfyL{nfO{ dlit:s em~hf ljlw k|of]u u/L 
k|:t't ug{ nufpg'xf];\ / ljBfyL{x¿n] k|:t't u/]sf kIfx¿nfO{ z}Ifl0fs kf6Ldf n]Vb} 
hfg'xf];\ / cGtdf lapsf sfdx¿sf] ;"rL k|:t't ug'{xf];\ .  

lj|mofsnfk 2 lapsf] 5/fOsf k|sf/   

sIffsf]7fsf] cj:yf x]/L ljBfyL{{{x¿sf] ;ª\Vofsf cfwf/df 4 jf ;f]eGbf a9L ;d"x 
lgdf{0f ug'xf];\ . k|To]s ;d"xnfO{ lapsf] 5/fOsf 4 tl/sf -hgfj/, xfjf, kfgL / cfkm} 
km'6]/_ n]lvPsf d]6fsf8{dWo] Ps Ps cf]6f ljt/0f ub}{ 5nkmn ug{ lbg'xf];\ . k|To]s 
;d"xdf cfkm"nfO{ k/]sf] 5/fOsf] k|sf/sf af/]df n]Vg lgb]{zg ug'{xf];\ . ljBfyL{{n] n]Vg] 
j|mddf ;xhLs/0f ug'{xf];\ .   

k|To]s ;d"xaf6 k|ltlglwTj x'g] u/L k|:t't ug{ nufpg'xf];\ . ;d"x k|:t'ltkl5 cfkm"n] 
agfPsf] rf6{ k|:t't ub}{ yk k|i6 kfl/lbg'xf];\ . o; lj|mofsnfkdf ltnsf] sf];f, 
km"n;lxtsf] l;?, cDaf cflb sIffdf nu]/ b]vfpg' /fd|f] x'G5 . 

-uu_ d"Nofª\sg  

 xfdL lsg lap 55f}{ <  

 lapn] s] sfd u5{ < 

 lapsf] 5/fO{ s;/L s;/L x'G5 < 

 dflg; tyf hLjhGt'åf/f lap s;/L 5l/G5 < 

 xfjf tyf kfgLåf/f lap s;/L 5l/G5 < 

-3) kl/of]hgf sfo{   

cfkm\gf] 3/df lap s;/L 5l/Fbf] /x]5 < ;f]Wf]/ sIffdf k|:t't ug{'xf];\ . 
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llbg 10            lapsf] cª\s'/0f / cfjZos cj:yfx¿ 

-s_  ljlzi6 p2]Zo  

 lap cª\s'/0fsf] kl/ro lbg  

 lapsf] cª\s'/0f x'g cfjZos cj:yfx¿ atfpg 

-v_ l;sfO ;xhLs/0f lj|mofsnfk   

lj|mofsnfk 1 

sIffsf ljBfyL{x¿dWo] s]xLnfO{ tnsf k|Zg ug{'xf];\ M 

(a) lapleq e|"0f s'g cj:yfdf /x]sf] x'G5 < 

(b) lap cª\s'/0f eg]sf] s] xf] <  

ljBfyL{x¿af6 k|fKt pTt/ z}Ifl0fs kf6Ldf l6kL sIffdf 5nkmn u/fpg'xf];\ . 6';f 
knfPsf] rgf jf cGo lap b]vfO{ lap cª\s'/0faf/] atfpg'xf];\ .  

lj|mofsnfk 2 

kf7sf] k|of]ufTds lj|mofsnfk 1 cg';f/sf] k|of]u u/L sIffsf ljBfyL{x¿nfO{ kfn}kfnf] 
cjnf]sg u/fpg'xf];\ . -las/ k|fKt geP Knfl:6ssf af]tn sf6]/, las/ h:tf] 
agfpg ;lsG5 . _ cjnf]sgkl5 lgDg k|Zg ;f]Wg'xf];\ .  

(a) kfgLleq ;fgf] 6';f b]lvG5 t/ kfgLaflx/ /x]sf lap lsg cªs'l/t ePg <  

(b) larsf] lap cª\s'l/t eO{ kftx¿ klg b]lvg'sf] sf/0f s] xf] < 

pko'{St k|Zgdf ljBfyL{sf pTt/ z}Ifl0fs kf6Ldf l6kL sIffdf 5nkmn u/fpg'xf];\ . 
a'Fbfut ¿kdf n]lvPsf] rf6{sf] dbtn] ljBfyL{x¿nfO{ yk k|i6 kfl/lbg'xf];\ .  

-uu_ d"Nofª\sg  

i.   ;'Vvf 7fpFdf lap pld|Fb}g, lsg < 

ii. w]/} lr;f] 7fpFdf lap pldF|b}g, lsg < 

iii. s:tf] jftfj/0fdf lap pld|G5 < 

iv. cª\s'/0f x'g cfjZos cj:yfx¿ eP klg slxn]sfxL lap pldF|b}g, lsg < 

v. w]/} ulx/f] hldgd'lg ufl8Psf] lap cª\s'/0f x'Fb}g, lsg <  



179 
 

--3_  kl/of]hgf sfo{  

;'Vvf df6f], lr:ofg ePsf] df6f] tyf kfgL / df6f] a/fa/L ePsf] n]bf] df6f]nfO{ 
PsPs cf]6f Knfl:6ssf] y}nfdf /fVg nufpg] -20–30 gm hlt dfq_ . k|To]sdf 
Pp6fPp6f lap - pknAw x'g ;Sg] s'g} cGg jf af]8L hftsf _ /f]Kg eGg] / 
logLx¿nfO{ k|of]uzfnf -jf sIffsf]7f _ df /fvL 2–4 lbgkl5 cjnf]sg ubf{ x'g] 
kl/jt{gsf] k|ltj]bg tof/ ug{ nufpg'xf];\ .   

-ª_ k|fljlws zAbfjnL 

OlDa|of] – e|'0f 

8f]/dfG6 – ;'if'Kt cj:yf 

hld{g];g – lapsf] cª\s'/0f 

-r_ lzIfssf nflu ljifoj:t'sf] yk k[i7kf]if0f  

 lapsf] cª\s'/0f x'g ;'if'Kt cj:yfaf6 ;lj|mo agfpg cg's'lnt jftfj/0f 
cfjZos x'G5 . 

 cg's"n jftfj/0fdf 
lapaf6 gofF la?jf 
aGg] k|lj|mofnfO{ lap 
cª\s'/0f elgG5 . 

 lap g/d x'g / 
lapsf] af]j|mfaf6 
;lhn};Fu /]l8sn 
aflx/ lg:sL h/fdf 
kl/0ft x'g kfgLsf] 
h?/t k5{ . 

 lapsf] cª\s'/0fsf 
nflu pko'St 
tfkj|md -250 b]lv 
300 _ sf] 
cfjZostf k5{ . 
Go"g tfkj|md tyf pRr tfkj|mddf lapsf] cª\s'/0f x'Fb}g .  

 lapsf] cª\s'/0fsf a]nf sf]if ljefhg / sf]ifsf] j[b\lwsf nflu zlStsf] 
cfjZostf k5{ . clS;hgsf] pkl:yltdf dfq zlSt k|fKt x'G5 .   
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llbg 11    km"n km'Ng] la?jfsf] hLjg rj|m  

-s_  ljlzi6 p2]Zo  

 k'mnsf ljleGg efux¿sf] agfj6 / sfoaf/] kl/lrt eO j0f{g ug{   

-v_  l;sfO  ;xhLs/0f lj|mofsnfk   

lj|mofsnfk 1: k'mnsf ljleGg efux¿ 

 sIffsf ;a} ljBfyL{{{x¿nfO{ PsPs cf]6f km"n lbg'xf];\ . cfkm"n] xftdf lnPsf 
km"nsf ljleGg efux¿sf af/]df ljBfyL{{x¿nfO{ cjnf]sg ug{ eGg'xf];\ . 
km"nsf] rf/} cf]6f efusf] :ki6 x'g] u/L lrq sf]g{ nufpg'xf];\ . km"nsf] 
xl/of], /ª\uLg / leqL efu -:qLs]z/, k'Fs]z/ / uef{zo_ klxrfg ug{ 
;xhLs/0f ug'{xf];\ .  

lj|mofsnfk 2 : km"nsf ljleGg efusf sfo{x¿ 

 Pp6f km"n lnO{ o;sf k|To]s efusf] k|bz{g ub}{ km"nsf efun] ug]{ 
sfo{x¿sf ;Gbe{df 5nkmn ug'{xf];\ . ljBfyL{nfO{ k|To]s efudf sfo{x¿ eGg 
nufpg'xf];\ / cfkm"n] af]8{df l6kf]6 ub}{ hfg'xf];\ . cGtdf cfkm';Fu ePsf] 
rf6{ jf af]8{df :ki6 lrq sf]/L km"nsf ljleGg efu / o;sf sfo{x¿sf 
af/]df cfjZos ;xhLs/0f ug'{xf];\ / lgisif{df k'Ug'xf];\ .  

-Uf_ d"Nofª\sg  

 km"nsf k|d'v efux¿ s] s] x'g\ < 

 o; efusf] gfd s] xf] < -lrq b]vfpFb}_ 

 lkl:6ndf s] s] efu x'G5g\ <   

-3_ kl/of]hgf sfo{  

wt'/f]sf] km"n, 3G6L km"n jf cGo s'g} km"n -h;df :qL]s]z/ k'ª\s]z/ ;lhn} 5'6\ofpg 
;lsof];\ _ sf] xa]{l/od (Herbarium) agfpg nufpg'xf];\ . 

-ª_ k|fljlws zAbfjnL 

sepal M kqbn calyx sf] Psn kq  

petal M k'ikbn corolla sf] Psn kq 

Stamen M lkmnfd]G6 / k/fusf]if ePsf] Ps efn] cª\u 

Carpel (pistil)  M uef{zo, :6fOn / l:6Udf ldn]/ ag]sf] kf]yL cª\u 
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--r_ yk cWoog ;fdu|L  

 kqbn, k'ikbn, k'ª\s]z/ / :qLs]z/ ePsf] k"0f{ km"n xf] . ck"0f{ km"ndf km"nsf 
rf/ efudWo] s'g} Ps efu cg'kl:yt x'G5 . 

 km"nsf] dxTTjk"0f{ cª\u k|hgg;Fu ;DalGwt x'G5 . o;df :6fd]g / sfk]{n 
/x]sf x'G5g\ . 

 kqbn / k'ikbn km"nsf ;xfos cª\u x'g\ . kqbnn] km"nnfO{ sf]lknf 
cj:yfdf ;+/If0f u5{ eg] k'ikbnn] km"nnfO{ a9L cfsif{s agfpg'sf ;fy} 
k/fu;]rg lj|mofdf dxTTjk"0f{ e"ldsf lgjf{x u5{ . 

lbg 12              k/fu;]rg / uef{wfg 

-s_  ljlzi6 p2]Zo 

 k/fu;]rgsf] kl/ro lbg  

 km"n km'Ng] la?jfdf x'g] uef{wfg k|lj|mof atfpg  

 la?jfsf] hLjgrj|m JofVof ug{   

-v_  l;sfO  ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1 M k/fu;]rg k|lj|mof  

 :jk/fu;]rg / k/k/fu;]rg ePsf] rf6{ jf lrq k|:t't ug'{xf];\ / 
k/fu;]rg, :jk/fu;]rg / k/k/fu;]rg oL ltg k|lj|mofsf af/]df 5nkmn 
ub}{ z}Ifl0fs kf6Ldf l6kf]6 ub}{ hfg'xf];\ . pSt sfo{df cfkm"n] ;xhLs/0f 
ug'xf];\ . :jk/fu;]rg / k/k/fu;]rgsf] rf6{ cfjZos lgb{]zg;lxt 
cjnf]sg ug{ nufpg'xf];\ / cjnf]sgkl5 yk k|i6 kfl/lbg'xf];\ .  

lj|mofsnfk 2  

 lrq 16.19  / sf] /ª\uLg rf6{ cfjZos lgb]{zg;lxt cWoog ug{ 
nufpg'xf];\ . o; qmddf cfkm"n] ;xhLs/0f ug'{xf];\ . ;d"xdf 5nkmn u/L 
lrq agfpg lgb{]zg lbg'xf];\ / uef{wfgaf/] k|i6 ul/lbg'xf];\ . 

lj|mofsnfk 3  

 lrq  16. 20 sf] /ªlug rf6{ b]vfO{ cWoog ug{ nufpg'xf];\ / k|ltlglwd'ns 
;d"xsf ljBfyL{{x¿af6 k|:t't ug{ nufpg'xf];\ . k|:t'tLdf gk'u s'/fx¿sf] 
af/]df yk k[i7kf]if0f lbg'xf];\ . km"n km'Ng] la?jfsf] ;a} efux¿ emlNsg] 
la?jf / la?jfsf] hLjgrj|msf] lrq rf6{ k|bz{g ug'{xf];\ . la?jfsf] 
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hLjgrj|msf ;a} cj:yfx¿sf] ;DaGwdf ljBfyL{x¿nfO{ r/0fut ¿kdf k|Zg 
;f]Wb} hfg'xf];\ / cGtdf la?jfsf] hLjgrj|msf ;a} cj:yfx¿ ;DaGwdf 
cfjZos k[i7kf]if0f lbg'xf];\ .  

-uu_ d"Nofª\sg 

 k/fu;]rg / uef{wfgdf s] leGgtf 5 <   

 Zyogte  eg]sf] s] xf] <  

 df}/Ln] /; r':bf km"nnfO x'g] kmfObf atfpm . 

 e|"0f s]nfO{ elgG5 < 

 k/fu;]rg, uef{wfg / hLjgrj|msf] s] ;DaGw 5 < 

-3_  kl/of]hgf sfo{   

 la?jfsf] ljleGg cj:yfsf] lrq agfO{ hLjgrjmsf] rj|msf] rf6{ leTtfdf 
6fF:g nufpg'xf];\ . 

-ª_ k|fljlws zAbfjnL 

pollination M PGy/af6 k/fus0f lg:sL kf]yL cª\usf] l:6Udf;Dd k'Ug] k|lj|mof 

zygote M lgif]lrt c08, According to Biology dictionary ; A zygote is the cell 
formed when two gametes fuse during fertilization.Thus the fertilization is 
the process of union of two gametes where by the somatic chromosome 
number is restored and the development of a new individual is initiated. 

ovary M uef{zo 

pollen tube M k/fuaf6 lg:s]sf] gnL 

-r_ yk cWoog ;fdu|L   

Pp6f km"nsf] k/fus0f ToxL km"ns} l:6Udf;Dd k'Ug] k|lj|mofnfO{ :jk/fu;]rg elgG5 . 
of] lålnª\uL -bisexual_ km"ndf dfq x'G5 . lålnª\uL km"n x'g] la?jfdf efn] / kf]yL 
cªu Pp6} km"ndf kfOG5 . o; k|sf/sf]  k/fu;]rgaf6 ;Gtltdf ljleGgtf kfOb}g . 

Pp6f km"nsf] k/fus0f csf]{ km"nsf] l:6Udf;Dd k'Ug] k|lj|mofnfO{ k/k/fu;]rg elgG5 . 
o; k|sf/sf] k/fu;]rgaf6 ;Gtltdf ljleGgtf cfpF5 / ;Gtfg :j:y x'G5 .  

efn] n}ª\lus sf]if / kf]yL n}ª\lus sf]if ldnL o'Udh Zyogte aGg] k|lj|mofnfO{ uef{wfg 
elgG5 . uef{wfg ePsf] k|To]s l8Dasf]if lapsf ¿kdf ljsl;t x'G5 . 
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::jk/fu;]rg / k/k/fu;]rgsf nflu lrqx¿ 
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PPsfO{ 17    sf]if / tGt' 

cg'dflgt 3G6L M 9 (;}4flGts 6 k|of]ufTds 3) 
1. l;sfO{ pknlAw  

 Olky]lnod tGt' - hgfj/_ / d]l/:6d]l6s tGt' -jg:klt_ sf] kl/ro lbO{ 
j0f{g ug{  

 dfgj z/L/df sf]if, tGt' / cª\usf] cGt/;DaGwsf] JofVof ug{ 
2. ljifoj:t' ljefhg / l;sfO ;fdu|L 

lbg ljifoj:t' l;sfO ;fdu|L 
1 sf]if / tGt'sf] kl/ro, Olky]lnod 

tGt'sf] kl/ro / sfo{ 
sf]ifsf] lrq, Olky]lnod tGt'sf] 
lrq / rf6{ jf :nfO8 

2 k]ed]G6 Olky]lnod 
So'lasn Olky]lnod 

k]ed]G6 / So'lasn Olky]lnodsf] 
:nfO8, lrq jf rf6{ 

3 sf]nDgf/ Olky]lnod 
UnfG8'n/ Olky]lnod 

sf]nDgf/ / UnfG8'n/ Olky]lnodsf] 
:nfO8, lrq jf rf6{ 

4 jg:klt tGt' -d]l/:6d]l6s tGt' / 
:yfoL tGt'_ 

d]l/:6d]l6s tGt'sf :nfO8, lrq jf 
rf6{ 

5 dfgj z/L/df sf]if, tGt' / cª\usf] 
cGt/;DaGw 

sf]if, tGt', cª\usf] lrq 

6 k|0ffnL ljleGg k|0ffnLsf] sfo{ / cª\ux¿sf] 
tflnsf 

7 k|of]ufTds sfo{ -s_ h/f tyf sf08sf] 
6'Kkf]sf] efu sf6]/ :nfO8df /fvL 
To;df :nfO8n] lyr]/ kftnf] agfpg] / 
s]xL yf]kf ;fk|mflgg /fvL se/ :nLkn] 
5f]kL ;"Idbz{s oGqdf /fvL x]g]{ / lrq 
agfpg] 

h/f tyf sf08sf] 6'Kkf]sf] efu, 
:nfO8, ;"Idbz{s oGq, ;fGk|mflgg, 
se/ :nLk 

8 k|of]ufTds sfo{ -v_ dflg;sf] z/L/df 
kfOg] k|0ffnL, o;sf d'Vo cª\ux¿ / 
sfo{ ePsf] tflnsf lgdf{0f ug{ nufpg]  

sf8{af]8{ k]k/, k]lG;n, O/]h/, dfs{/ 
k]g  

9 k|of]ufTds sfo{ -u_ hGt' / jg:klt 
sf]ifsf] lrq agfO{ gfdfª\sg ug]{ . 

sf8{l;6k]k/, l;;fsnd, af]8{dfs{/, 
O/]h/  

4. ljlzi6 p2]Zo, l;sfO ;xhLs/0f lj|mofsnfk / d"Nofª\sg  
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lbg 1   sf]if / tGt', Olky]lnon tGt'sf] ljz]iftf / sfo{  

-s_ ljlzi6 p2]Zo 

 sf]if / tGt'sf] kl/ro lbg  

 Olky]lnon tGt' ljz]iftf / sfo{ atfpg   

-v_ l;sfO ;xhLs/0f lj|mofsnfk 

lj|mofsnfk 1 sf]if / tGt'sf] kl/ro    

 lgDg k|Zgx¿ ;f]wL 5nkmn u/fpg'xf];\ . 

 Pp6f hLjn] hLjge/df s] s] sfo{ ub{5 <  

 hLjx¿sf] z/L/ s;/L ag]sf] x'G5 <  

 z/L/sf] ;a} eGbf ;fgf] PsfOnfO{ s] elgG5 < 

 5nkmnsf] cfwf/df ;a} cª\ux¿ sf]ifaf6 ag]sf x'G5g\ / hLjsf] agf]6cg';f/ 
hLjg k|lj|mofx¿ Pp6} sf]if jf a]Unfa]Un} sf]ifaf6 x'G5 egL k|i6 kfl/lbg'xf];\ .  

 tGt'sf] cjwf/0ff ;DaGwdf b|'t n]vg ljlw k|of]u ug'{xf];\ / ljBfyL{x¿nfO{ 
Ps Ps u/L n]v]sf] s'/f k|:t't ug{ nufpg'xf];\ . 

 ljBfyL{n] k|:t't u/]sf] cfwf/df hgfj/ jf jg:kltsf] tGt'sf] rf6{ b]vfpFb} 
tGt'sf] cjwf/0ff k|:t't ug'{xf];\ . 

lj|mofsnfk 2 Olky]lnon tGt'sf] kl/ro, ljz]iftf / sfo{x¿    

 hgfj/x¿df w]/} sf]ifx¿sf] ;d"x ldnL] tGt' ag]sf] x'G5 / tL tGt' ljleGg 
k|sf/sf x'G5g\ egL hgfj/ tGt'sf k|sf/ n]lvPsf] rf6{ k|bz{g ug'{xf];\ . 

hgfj/ tGt'sf k|sf/ M Olky]lnon tGt', df+zn tGt', ;+of]hL tGt' / :gfo' tGt' . 

 hgfj/sf tGt'dWo] Olky]lnod tGt'sf] lrq jf pknAw x'g;s] Olky]lnod 
tGt'sf] :nfO8 k|bz{g ub}{ ljBfyL{{x¿df ;d"xut 5nkmn ug{ nufpg'xf];\ .  

 5nkmndf Olky]lnod tGt'sf] kl/ro, Olky]lnon tGt' kfOg] :yfg / o;sf 
ljz]iftfx¿ s] s] x'g ;S5g\ eGg] s'/f 5nkmnkl5 rf6{åf/f Olky]lnon 
tGt'sf] ljz]iftf klxrfg ug{ nufpg'xf];\ . 

 Olky]lnon tGt'n] s] s] sfd u5{ <  eGg] k|Zgdf ljBfyL{nfO{ ;f]Rg nufO 
k|:t't ug{ nufpg'xf];\ / ljBfyL{n] k|:t't u/]sf s'/fx¿nfO{ z}Ifl0fs kf6Ldf 
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n]Vb} hfg'xf];\ / cGtdf o;n] ug]{ sfo{x¿nfO{ Olky]lnon tG'sf] lrqsf] 
dfWodaf6 a'Fbfut ¿kdf k|i6 kfg'{xf];\ . 

lgisif{ M 9fSg], arfpg], ;|fj ug]{, lgisf;g ug]{ / ;f]:g] h:tf sfo{x¿ Olky]lnon 
tGt'n] ub{5 . 

-uu_ d"Nofª\sg  

 sf]if / tGt'df s] km/s 5 < 

 hgfj/ tGt'sf k|sf/x¿ s] s] x'g\ < 

 Olky]lnod tGt'sf s'g} ltg cf]6f ljz]iftfx¿ eg . 

 Olky]lnod tGt'n] ug]{ s'g} rf/cf]6f sfo{x¿ s] s] xf]nfg\ < 

-3_ kl/of]hgf sfo{ 
    s'v'/fsf] z/L/sf] aflx/L efuleqsf] tGt' sf7sf] 6'j|mfn] la:tf/} lgsfnL Pp6f 

:nfO8df /fv]/ ;"Idbz{s oGqdf x]g{ nufpg'xf];\ / of] s'g k|sf/sf] tGt';Fu 
ldNbf]h'Nbf] 5 < klxrfg ug{ nufpg'xf];\ ;fy} ;f] adf]lhdsf] lrq sf]g{ nufO{ 
sIffdf k|:t't ug{ nufpg'xf];\ . 

-ª_ k|fljlws zAbfjnL  
      Epithelial tissue M z/L/ jf o;sf cª\ux¿sf] ;aeGbf aflx/L kq 
-r_ yk cWoog ;fdu|L  
    Pp6} cfsf/ k|sf/sf sf]ifx¿ ldnL ag]sf] ;d"xnfO{ tGt' elgG5 . o;n] vf; 

k|sf/sf] sfo{ ub{5 . hgfj/df 4 k|sf/sf tGt'x¿ kfOG5g\ . tL o; k|sf/ 5g\M 
epithelial tissue, connective tissue, muscle tissue, and nervous tissue . 

    hgfj/sf] z/L/sf cª\ux¿sf] aflx/L efu Olky]lnon tGt'n] ag]sf] x'G5 . of] 
tGt' r]K6f, uf]nfsf/, So'lasn / ;lGwdo x'G5g\ . 5fnfsf] aflx/L kq, / d'v, 
gfs kmf]S;f] tyf k]6sf] dflyNnf] ;txsf] kftnf] tx Olky]lnod tGt' xf] . oL tGt' 
r]K6f, uf]nfsf/, So'lasn / u|lGydo x'G5g\ .  
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llbg 2   k]ed]G6 / So"lasn Olky]lnon tGt'  

-s_ ljlzi6 p2]Zo  
 k]ed]G6 Olky]lnon tGt' kfOg] :yfg, o;sf] cfsf/ / sfo{ atfpg   
 So'lasn Olky]lnon tGt' kfOg] :yfg, o;sf] cfsf/ / sfo{ pNn]v ug{  

-v_ l;sfO ;xhLs/0f lj|mofsnfk 
lj|mofsnfk 1 k]ed]G6 Olky]lnon tGt' kfOg] :yfg, o;sf] cfsf/ / sfo{  

 Hfgfj/ tGt'sf] k|sf/sf] :d/0f u/fpg b|"t n]vg ljlw k|of]u ug'{xf];\ . h'g 
ljBfyL{n] klxnf hgfj/ tGt'sf k|sf/sf] gfd atfp5, p;nfO{ :ofjf;L 
lbg'xf];\ . 

 Hfgfj/ tGt'sf k|sf/sf] gfdf+sg gu/]sf] rf6{ k|bz{g ug'{xf];\ / rf/ k|sf/sf 
hgfj/ tGt' 5'6\ofpg nufpg'xf];\ . 

 Hfgfj/ tGt'sf k|sf/ Olky]lnon tGt'sf] k|sf/sf] rf6{ b]vfO{ o;sf] kl/ro 
lbg'xf];\ / of] kfOg] :yfgsf af/]df 5nkmn ug{'xf];\ .  

 k]ed]G6 Olky]lnon tGtn] s] s] sfd u5{ xf]nf ;f]Rg nufpg'xf];\ / ;f]r]sf] 
s'/fx¿ Kf|:t't ug{ nufpg'xf];\ . 

 k':tssf] lj|mofsnfk g+= 1 u/fpg'xf];\ / lrq sf]g{ nufpg'xf];\ . 

 lrqsf] dfWodaf6 k]ed]G6 Olky]lnon tGt' kfOg] :yfg, cfsf/ / sfo{ 
atfpg nufpg'xf];\ / ljBfyL{x¿n] k|:t't u/]sf ljrf/x¿sf] cfwf/df lgisif{ 
lbg'xf];\ . 

lj|mofsnfk 2 So'lasn Olky]lnon tGt' kfOg] :yfg, o;sf] cfsf/ / sfo{  

 So"lasn Olky]lnon tGt'sf] lrq rf6{ k|bz{g ug'[xf];\ / of] kfOg] :yfg, 
o;sf] cfsf/ tyf sfo{af/] 5nkmn u/fpg'xf];\ . 

 ;Dej eP ;Dd So'lasn Olky]lnon tGt'sf] :nfO8 ;"Idbz{s oGqdf /fv]/ 
cjnf]sg u/fpg'xf];\ / lrq sf]g{ nufpg'xf];\ . 

 -uu_ d"Nofª\sg 
 k]ed]G6 / So'lasn Olky]lnon tGt'sf sfo{x¿ s] s] x'g\ < 
 k]ed]G6 / So'lasn Olky]lnon tGt'x¿ sxfF sxfF kfOG5g\ < 
 k]ed]G6 / So'lasn Olky]lnon tGt'x¿sf] cfsf/ s:tf] s:tf] x'G5 < 

 
-3_ kl/of]hgf sfo{ 
 k]ed]G6 / So'lasn Olky]lnon tGt'sf] lrq sf]g{ nufO{ sfo{ k|:t't ug{ nufpg'xf];\ . 
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--ª_ k|fljlws zAbfjnL 
k]ed]G6 Olky]lnodM Pavement or Squamous epithelium is classified as 
endothelium, which lines the blood vessels and the heart, and 
mesothelium, which  lines  the  serous  cavities. 
So'lasn Olky]lnod M Epithelium consisting of cube-shaped or prismatic cells 
with height about  equal to their width. 

-r_ yk cWoog ;fdu|L  

ljleGg cfsf/ ;fOhsf] r]k6f] Ps kq ePsf] tGt' k]ed]G6 tGt' xf] . o;n] kmf]S;f], 
d'6', d[uf}nf / /StgnL cflb ljleGg efusf] aflx/L cfj/0f ag]sf] x'G5 .  

3gfsf/ sf]ifx¿sf] Ps kqn] 9flsPsf] tGt' So"lasn Olky]lnon xf] . o; k|sf/sf] 
tGt' d[uf}nfleqsf gnLx¿, yfO/fO8 u|lGy, lg:sf;g u|lGy tyf uef{zosf] leqL 
efudf kfOG5 . 

 
There are three principal shapes of epithelial cell: squamous, 
columnar, and cuboidal. These can be arranged in a single layer of 
cells as simple epithelium, either squamous, columnar, cuboidal, 
pseudo-stratified columnar or in layers of two or more cells deep as 
stratified (layered), either squamous, columnar or cuboidal. 
All glands are made up of epithelial cells. Functions of epithelial cells 
include secretion, selective absorption, protection, transcellular 
transport, and sensing. 
Epithelial layers contain no blood vessels, so they must receive 
nourishment via diffusion of substances from the underlying 
connective tissue, through the basement membrane. Cell 
junctions are well-employed in epithelial issues. 
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Tissues
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llbg 3 sf]nDgf/ / UnfG8'n/ Olky]lnon tGt' 

-s_ ljlzi6 p2]Zo  

 sf]nDgf/ Olky]lnon tGt' kfOg] :yfg, o;sf] cfsf/ / sfo{ atfpg  

 UnfG8'n/ Olky]lnon tGt' kfOg] :yfg, o;sf] cfsf/ / sfo{ j0f{g ug{  

-v_ l;sfO ;xhLs/0f lj|mofsnfk 

lj|mofsnfk g+= 1 sf]nDgf/ Olky]lnon tGt' kfOg] :yfg, o;sf] cfsf/ / sfo{ 

 sf]nDgf/ Olky]lnon tGt'sf] lrq kfn}kfnf] b]vfO{ oL tGt'x¿sf] af/]df 
;d"xut ¿kdf  ljBfyL{x¿lar 5nkmn ub}{ of] tGt' kfOg] :yfgsf af/]df 
5nkmn u/fpg'xf];\ .  

 ;Dej eP;Dd sf]nDgf/ Olky]lnon tGt'sf] :nfO{8nfO{ ;"Idbz{s oGqdf 
/fv]/ cjnf]sg u/fO{{ cjnf]sg ul/Psf] cfwf/df pSt tGt'sf] lrq agfpg 
nufpg'xf];\ . 

 o; tGt'sf] ljz]iftf / sfo{ s] s] xf]nfg\ To; ;DaGwdf ;d"xut 5nkmn ug{ 
nufO{ k|:t't ug{ nufpg'xf];\ . 

 ljBfyL{x¿n] ;d"xut ¿kdf 5nkmn u/L k|:t't u/]sf] kIfx¿nfO{ ;d]6L 
lrqsf] dfWodaf6 sf]nDgf/ Olky]lnon tGt'sf] cfsf/,kfOg] :yfg / sfo{ 
k|:t't ug{'xf];\ . 

lj|mofsnfk g+= 2 UnfG8'n/ Olky]lnon tGt' kfOg] :yfg, o;sf] cfsf/ / sfo{ 

 ljBfyL{x¿nfO{ cfjZos ;ª\Vofdf ljefhg ug'{xf];\ / k|To]s ;d"xnfO{ 
UnfG8'n/ Olky]lnon tGt'sf] lrq ljt/0f ug'{xf];\ . 

 lrqsf] cfwf/df UnfG8'n/ Olky]lnon tGt'sf] cfsf/, kfOg] :yfg / sfo{ 
;DAfGwdf 5nkmn ug{ nufO{ ;d"xut ¿kdf k|:t't ug{ nufpg'xf];\ . 

 ;d"xsf] k|:t'tL kZrft\ cfjZos k[i7kf]if0f eP k|bfg ug'{xf];\ . 

-u_ d"Nofª\sg  

 sf]nDgf/ Olky]lnod / UnfG8'n/ Olky]lnon tGt'sf] hLJfsf] s'g efudf 
kfOG5g\ < 

 sf]nDgf/ Olky]lnod / UnfG8'n/ Olky]lnod tGt'sf] sfo{ s] s] xf]nf < 

 sf]nDgf/ Olky]lnon tGt' geP s] x'G5 xf]nf < 
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--3_ kl/of]hgf sfo{ 

sf]nDgf/ / UofG8'n/ Olky]lnod tGt'sf] lrq sf]g{ nufO{ ltgLx¿sf] sfo{ k|:t't ug{ 
nufpg'xf];\ . 

-ª_ k|fljlws zAbfjnL 

a. columnar epithelium: Epithelium composed of cylindrical cells. 

nfDrf] cfsf/df Ps kq] tGt' a];d]G6 d]Da|]gdf /x]/ of] tGt' ag]sf] x'G5 . o; k|sf/sf] 
tGt'n] k]6, cfGb|f, k|hgg k|0ffnL, lkTt y}nL, ¥ofn u|lGysf leqL cª\ux¿nfO{ 9fs]sf] 
x'G5 . z/L/sf ljleGg efudf kfOg] u|lGyx¿nfO{ 9fs]/ /x]sf ;|fa Olky]lnod sf]ifx¿ 
ag]sf  

x'G5g\ . o:tf sf]ifx¿af6 ag]sf tGt'nfO{ u|fG8'n/ tGt' eGb5g\ . oL tGt'x¿n] Zn]idf 
-Mucus_ xdf]{g, kl;gf, ¥ofn tyf kfrg /; pTkfbg u5{g\ . 

 

lbg 4 d]l/:6d]l6s tGt' 

-s_ ljlzi6 p2]Zo  

 d]l/:6d]l6s tGt'sf] kl/ro lbg  

 d]l/:6d]l6s tGt' kfOg] :yfg atfpg  

 d]l/:6d]l6s tGt'sf] juL{s/0f u/L sfo{ atfpg  

-v_ l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1 jg:klt tGt'sf] cjnf]sg 

la?jfsf] h/f jf sf08sf] 
6'Kkf]sf] efu An]8n] sf6]/ 
:nfO8df /fvL dflyaf6 csf]{ 
:nfO8n] lyr]/ kftnf] 
agfpg'xf];\ . To;df Ps yf]kf 
;]k|mflgg /fvL se/ l:nkn] 
5f]k]/ ;"Idbz{s oGqdf /fvL 
ljBfyL{x¿nfO{ kfn}kfnf] 
cjnf]sg u/fpg'xf];\ / ;f]sf] 
lrq klg agfpg eGg'xf];\ . 
ljBfyL{n] lrq agfpbf ;xhLs/0f ug{'xf];\ . 
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llj|mofsnfk 2 d]l/:6d]l6s tGt'sf] kl/ro,agf]6 / kfOg] :yfg / k|sf/ 

 jg:klt tGt'sf] k|sf/sf] rf6{ k|:t't ug'{xf];\ / o;sf k|sf/ klxrfg ug{ 
nufpg'xf];\ . ;Dej eP ;Dd d]l/:6d]l6s tGt'sf] :nfO{8 ;"Id bz{s oGqdf 
/fvL cjnf]sg ug{ nufO{ lrq agfpg nufpg'xf];\ . 

 lrq rf6{sf] dfWodaf6 d]l/:6d]l6s tGt'sf] kfOg] :yfg, o;sf] agf]6 
;DaGwdf 5nkmn u/fpg'xf];\ .  

 :nfO8 cjnf]sg jf lrqsf] cjnf]sgsf] cfwf/df d]l/:6d]l6s tGt'sf] k|sf/ M 
Plksn / Nf]6/n d]l/l:6d / oL tGt'n] ug]{ sfo{ k|:t't ug{ nufpg'xf];\ . 

-u_ d"Nofª\sg   

 la?jfdf s'g s'g tGt'x¿ kfOG5g\ < 

 d]l/:6d]l6s tGt' eg]sf] s] xf] < 

 Plksn / n]6/n d]l/:d]l6s s] s] sfo{ ub{5g\ < 

 la?jfsf] 6'Kkf] sfl6lbFbf la?jf a9\b}g, lsg\ < 

 Plksn d]l/:6d / n]6/n d]l/:6dlar s] s'/fdf km/s kfOg5 < 

-3_ kl/of]hgf sfo{ 

Rff6{ k]k/df Plksn / n]6/n d]l/:d]l6s tGt'sf] lrq sf]g{ nufO{ k|:t't ug{ 
nufpg'xf];\ . 

-ª_ k|fljlws zAbfjnL 

Plksn M h/f jf sf08sf] 6'Kkf] 

n]6/n M h/f jf sf08sf] 5]plt/sf] efu 

-r_ yk cWoog ;fdu|L  

jg:kltsf ljleGg efusf 6'Kkfdf /x]sf] tGt'nfO{ d]l/:d]l6s tGt' elgG5 . d]l/:d]l6s 
tGt' b'O{ k|sf/sf x'G5g\ . Plksn / n]6/n d]l/:d]l6s . Plksn d]l/:6d]l6sn] 
nDafOlt/ j[l4 u5{ eg] n]6/n d]l/:6d]l6sn] df]6fOlt/ j[l4 u5{ .  
Meristem or meristematic tissue is a region of  a  plant  in  which  active 
 cell  division  (MITOSIS)  occurs, the  cells  of  the  meristem not  being 
differentiated into  a specialist  form.  Meristematic  tissues  occur  at  the 
 root  and  shoot  tips of plants.  
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Plant tissues in which cells keep on dividing are called meristematic tissue. 
Meristematic tissues are present in those parts of plants which keep on 
growing. Meristematic tissues are classified on the basis of their location.  

  



194 
 

llbg 5 dfgj z/L/df sf]if, tGt' / cª\usf] cGt/;DaGw 

-s_ ljlzi6 p2]Zo 

 dfgj z/L/df sf]if, tGt' / cª\usf] cGt/;DaGw atfpg   

-v_ l;sfO ;xhLs/0f lj|mofsnfk 

lj|mofsnfk 1 : sf]if, tGt' / cª\usf] cGt/;DaGw 

 ljBfyL{x¿nfO{ b|'tn]vg ljlwsf] k|of]u u/L sf]if, tGt' / cª\usf] kl/efiff 
n]Vg nufO{ k|:t't ug{ nufpg'xf];\ . 

 /ut, xf8, 5fnf, d'6', kmf]S;f], sn]hf], d[uf}nf, cfFvf, gfs, d'v dWo] s'g s'g 
sf]if, tGt' / cª\u x'g\ 5'6\ofpg nufpg'xf];\ / sf/0f ;d]t k|:t't ug{ 
nufg'xf];\ .  

 sf]if, tGt' / cª\usf] ;DaGw emlNsg] lrq, rf6{ k|bz{g ug'{xf];\ / ltgLx¿sf] 
cGt/;DaGwsf af/]df 5nkmn u/fpg'xf];\ .  

 dlN6ldl8of k|f]h]S6/sf] ;xfotfaf6 sf]if, tGt' / cª\usf] cGt/;DaGw 
;DaGwL lel8of] jf Plgd];g ;fdu|L k|:t't ug'{xf];\ / ljBfyL{x¿nfO{ 
cjnf]sg u/L d'Vo d'Vo s'/fx¿sf] l6kf]6 ug{ nufpg'xf];\ . 

 ljBfyL{x¿n] l6kf]6 u/]sf s'/fx¿ k|:t't ug{ nufpg'xf];\ / ljBfyL{x¿nfO{ 
yk lh1f;f eP /fVg nufpg'xf];\ / cfjZos k[i7kf]if0f k|bfg ug'{xf];\ . 

-u_ d"Nofª\sg 

 sf]if eg]sf] s] xf] < 
 sf]if slt k|sf/sf x'G5g\ < 
 tGt' eg]sf] s] xf] < 
 z/L/sf cª\ux¿ s;/L aGb5g\  < 
 d[uf}nf PseGbf a9L sfo{ ug]{ cª\u xf], s;/L < 

-3_ kl/of]hgf sfo{ 

dflg;sf] z/L/df kfOg] sf]if, tGt' / cª\ux¿sf] cGt/;DaGw emNsfpg] rf6{ jf lrq 
jf tflnsf lgdf{0f ug{ nufpg'xf];\ . 

-ª_ k|fljlws zAbfjnL  

sf]if -Cell_ M hLljt j:t'x¿sf] ;a}eGbf ;+/rgfTds / sfof{Tds PsfO 
tGt' -Tissue_ M Ps} cfsf/ / k|sf/sf lglZrt sfd ug]{ sf]ifx¿sf] ;d"x 
cª\u -Organ_M s'g} lglZrt sfd ug{] tGt'x¿sf] ;d"x  
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llbg 6 k|0ffnL  
-s_ ljlzi6 p2]Zo 

 k|0ffnLsf] kl/efiff lbg  

 dfgj z/L/sf ljleGg k|0ffnLx¿sf] gfd / ltgsf d'Vo sfo{ atfpg   

-v_ l;sfO ;xhLs/0f lj|mofsnfk 

lj|mofsnfk 1 k|0ffnLsf] kl/ro, k|sf/ / k|0ffnLdf ;dflxt cª\ux¿ 

 ljBfyL{x¿nfO{ gf} ;d"xdf ljefhg ug'{xf];\ / k|To]s ;d"xnfO{ tkl;nsf 
cª\ux¿ Nf]lvPsf] d]6fsf8{ ljt/0f ug'{xf];\  / pSt cª\ux¿ ldn]/ aGg] 
k|0ffnLsf] gfd eGg nufpg'xf];\ . 

xf8 / s'/s'/] xf8 Df+f;n / 5fnf cfdfzo, cfGb|f 

Dfl:tis, ;'if'Dgf / :gfo' Df[uf}nf, sn]hf] / d"q y}nL Zjf; gnL / kmf]S;f] 

c08sf]if, cG8f;o ¥ofn u|GyL, lk6\o'6/L u|GyL / 
yfO/f]O8 u|GyL 

Df'6' / /StgnL 

 Pp6f ;d"xn] k|:t't ul/;s]kl5 cGo ;d"xnfO{ ;f] ;d"xn] k|:t't u/]sf] s'/f 
l7s xf] jf xf]Og atfpg nufpg'xf];\ . Pjd\ j|mdn] ;a} ;d"xnfO{ k|:t't ug{ 
nufpg'xf];\ . 

 Gff}cf]6} ;d"xn] k|:t't u/]kZrft\ k|0ffnLsf] kl/efiff lbg nufpg'xf];\ . 
lj|mofsnfk 2 k|0ffnLsf sfo{x¿ 

 Dffly plNnlvt ;d"xnfO{ g} Ps Ps cf]6f k|0ffnLsf] lrq ljt/0f ug'{xf];\ / 
pSt k|0ffnLn] ug]{ sfo{x¿sf] ;"rL agfpg nufpg'xf];\ . 

 ;d"xn] pSt sfo{ ;s] kZrft\ leTtfdf 6]kn] 6fF:g nufpg'xf];\ / Uofn/L 
lx8fO u/fO{{ k[i7kf]if0f eP n]Vg nufpg'xf];\ . 

 ljBfyL{sf] Uofn/L lxF8fO / k[i7kf]if0f kZrft\ ;dUf|df k|To]s k|0ffnL, o;df 
efu lng] cª\ux¿ / k|0ffnLn] ug]{ sfo{x¿sf] af/]df >Job[Zo ;fdu|L k|:t't 
ug'{xf];\  / lgisif{ lbg'xf];\ . 

-u_  d"Nofª\sg  

 cl:yk~h/ k|0ffnLsf sfo{x¿ s] s] x'g\ < 

 :gfo' k|0ffnLsf] d'Vo sfo{ n]Vg'xf];\ . 

 kfrg k|0ffnLdf efu lng] cª\ux¿ s] s] x'g\ < 
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 k|hgg k|0ffnL eg]sf] s] xf] < 

 z/L/df clS;hg / vfgf k'¥ofpg] sfo{ s'g k|0ffnLn] ub{5 < o; k|0ffnLdf 
efu lng] cª\ux¿ s] s] x'g\ <  

--3_ kl/of]hgf sfo{ 

dflg;sf] z/L/df kfOg] k|0ffnL / o;sf d'Vo cª\ux¿ tyf sfo{ k|i6 x'g] u/L tflnsf 
agfpg  nufpg'xf];\ . 

-ª_ k|fljlws zAbfjnL  

k|0ffnL -System_ M s'g]} Ps jf PseGbf a9L sfo{ ug{sf nflu ldn]/ ag]sf 
cª\ux¿sf] ;d"x 

lbg 7/8/9      k|of]ufTds sfo{ 

lbg Kf|of]ufTds sfo{ 
7 -s_ jg:klt tGt'sf] :nfO8 lgdf{0f / cjnf]sg 

 kTtLsf] ;xfotfaf6 h/f tyf sf08sf] 6'Kkf]sf] efu sf6]/ jfr Unf;df 
/fVg'xf];\ . 

 jfr Unf;df s]xL yf]kf ;]Kf|mflgg /fVg'xf];\ / se/ l:nkn] 5f]kL ;"Idbz{s 
oGqdf /fvL x]g{ nufpg'xf];\ / lrq agfpg nufpg'xf];\ . 

8  -v_ dflg;sf] z/L/df kfOg] k|0ffnL, o;sf d'Vo cª\ux¿ / sfo{ ePsf] tflnsf 
lgdf{0f ug{ nufpg'xf];\ / k|:t't ug{ nufpg'xf];\ .  

9 -u_ hGt' / jg:klt sf]ifsf] lrq agfpg nufpg'xf];\ /  gfdfª\sg ug{ nufO{ 
k|:t't ug{ nufpg'xf];\ . 
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PPsfO 18  hLjg k|lj|mof 

 cg'dflgt 3G6L M 12 ( ;}4flGts 10 / k|of]ufTds 2) 

1. l;sfO pknlAw 

 la?jf / hgfj/df x'g] cd}y'lgs / d}y'lgs k|hgg lj|mofsf] j0f{g ug{  

 dfgj z/L/ /St;~rf/ k|0ffnLaf/] kl/ro lbg / k|lj|mof j0f{g ug{  

 la?jfdf x'g] k|sfz ;+Zn]if0f lj|mofsf] kl/ro lbg / k|of]u ug{  

2. ljifoj:t' ljefhg / l;sfO ;fdu|L 

lbg ljifoj:t' l;sfO ;fdu|L 
1 hLjg k|lj|mof, k|hgg  -jg:klt / 

hGt'df x'g] k|hgg\_ cd}y'lgs k|hgg\sf 
k|sf/ / kmfObf 

cd}y'lgs k|hggsf] lrq jf rf6{  
la?jf -a|fof]kmfOnd_ 

2 jg:klt / hGt'df x'g] d}y'lgs k|hgg, 
uef{wfg, d}y'lgs k|hggsf k|sf/ / 
kmfObf 

la?jf / hgfj/sf] d}y'lgs k|hgg 
rf6{ 

3 dfgj /St;~rf/ k|0ffnL / /utsf] 
agf]6 

:nfO8, /ut, ;"Idbz{s oGq, rf6{ -
jgfj6 / sfo{ _ 

4 d'6' / o;sf] agf]6, eNe / o;sf] sfd d'6'sf] lrq / df]8n 
5 /StgnLx¿, /St;~rfng k|lj|mof /StgnL / /St;~rf/ k|lj|mofsf] lrq 
6 k|sfz ;+Zn]if0f lj|mof Kf|sfz ;+Zn]if0f lj|mofsf] lrq 
7 xl/of] la?jfsf] kftdf /x]sf] :6fr{ 

k/LIf0f 
lj|mofsnfk g+=1 sf] k|of]u ug{sf nflu 
-las/, cNsf]xn, cfof]l8g, xl/of] kft 
/ jfrUnf;_ 

8 k|sfz ;+Zn]if0f k|lj|mofdf k|sfzsf] 
cfjZostf 

las/, cNsf]xn, cfof]l8g, 6]k 
nufPsf] kft / jfrUnf; 

9 k|sfz ;+Zn]if0f k|lj|mofdf sfa{g 
8fOcS;fO8 UofF;sf] cfjZostf 

sfl:6s kf]6f; / Knfl:6ssf] y}nf], 
la?jf 

10 k|sfz ;+Zn]if0f k|lj|mofdf clS;hg kfgLdf pd|g] la?jf, ljs/, ;f]nL / 
6]i66\o'a 

k|=  Kff7\ok':tssf] k|of]ufTds lj|mofsnfk 
1 

ljBfyL{ :jod\ 

k|= Kff7\ok':tssf] k|of]ufTds lj|mofsnfk 3 la?jf;lxtsf] udnf 
3. ljlzi6 p2]Zo, l;sfO ;xhLs/0f lj|mofsnfk / d"Nofª\sg  
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llbg 1 hLjg k|lj|mof, k|hgg / cd}y'lgs k|hggsf k|sf/ 

-s_ ljlzi6 p2]Zo 

 hLjg k|lj|mofsf] kl/ro lbg  

 jg:klt / hGt'df x'g] cd}y'lgs k|hgg\sf] k|sf/ / o;sf] kmfObf atfpg  

-v_ l;sfO ;xhLs/0f lj|mofsnfk 

lj|mofsnfk 1 : hLjgk|lj|mof  

 ;j{k|yd ljBfyL{x¿sf] ljifoj:t'k|lt Wofgfsif{0f u/fpgsf] nflu ;hLjsf] 
hLjgk|lj|mof ;DaGwL jfd{ ck -cfwf ;]sG8 hlt gfs / d'v aGb ubf{sf] 
36gf jf cGo s'g} lj|mofsnfk_  ;~rfng ug'{xf];\ . 

 ljBfyL{x¿nfO{ 5 ;d"x agfpg'xf];\ / k|To]s ;d"xnfO{ tnsf Ps Ps k|Zgsf] 
af/]df ;fd"lxs 5nkmn u/L k|:t't ug{ nufpg'xf];\ . 

-c_ ;hLjn] o; ;+;f/df hLljt /xg s'g s'g k|lj|mofx¿ ;~rfng u/]sf x'G5g\ < 

-cf_ hLjg k|lj|mof eg]sf] s] xf] < 

-O_ ;hLjdf k|hgg k|lj|mofsf] lsg dxTTTj x'G5 < 

-O{_ jg:klt / hGt'df x'g] k|hggdf s] km/s 5 < 

k|To]s k|Zgdf ljBfyL{af6 k|fKt pTt/df Ps Ps u/L 5nkmn ub}{ ;hLjdf x'g] hLjg 
k|lj|mof / k|hggsf] dxTTTjaf/] k|i6 kfg'{xf];\ .  

lj|mofsnfk 2 k|hgg cd}y'lgs k|hgg\sf] k|sf/ / pbfx/0f 

 ljBfyL{x¿sf] ;ª\Vof cg';f/ ljBfyL{x¿nfO{ gf} ;d"xdf ljefhg ug'{xf];\ .  

 d]6fsf8{df n]v]sf lgDg a'Fbfx¿ ;d"xut ¿kdf ljt/0f ug'{xf];\ . ;d"xut 
¿kdf tf]lsPsf] ljifoj:t'df 5nkmn ug{sf] nflu cfjZos ;fdu|L lrq rf6{ 
;d]t ljt/0f ug'{xf];\ / 5nkmn ug{ nufO{ u|flkm6L tl/sfcg';f/ cfjZos 
k[i7kf]if0f lbg nufO{ cGtdf ;d"xaf6 Ps Ps hgfnfO{ k|:t't ug{ 
nufpg'xf];\ .   

a. k|hgg  b. cd}y'lgs k|hgg c. lkm;g  d. :kf]?n];g  e. al8ª 
f. e]lh6]l6e k|f]kfu];g g. l/h]g]/];g h. k|mfUd]G6];g i. cd}y'lgs k|hgg\sf kmfObf   

 cfkm"n] agfPsf] rf6{ jf lrq jf >Jo b[Zo ;fdu|L k|bz{g u/L ;d"xut ¿kdf 
k|:t't u/]sf cg'ejx¿nfO{ ;d]6L cfjZos k[i7kf]if0f lbg'xf];\ .   
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--u_ d"Nofª\sg  

 hLjg k|lj|mof eg]sf] s] xf] < 

 cd}y'lgs k|hggsf kmfObfx¿ s] s] x'G5g\ < 

 cd}y'lgs k|hggsf k|sf/x¿ s] s] x'g\ < 

  l/h]g]/];g s:tf hLjdf x'G5 < 

  ls;fgx¿n] la?jfsf] cd}y'lgs k|hgg a9L k|of]udf Nofpg'sf] sf/0f s] 
xf]nf < 

 u'nfkmsf] xfFuf sf6]/ la?jf pdfl/of] eg] of] s'g k|hgg xf] <  

-3_ kl/of]hgf sfo{ 

la?jfsf] cd}y'lgs k|hggsf] lrq rf6{ agfpg nufO{ k|:t't ug{ nufpg'xf];\ . 

 

lbg 2 jg:klt / hGt'df x'g] d}y'lgs k|hgg 

-s_ ljlzi6 p2]Zo   

 la?jfdf x'g] d}y'lgs k|hgg lj|mofsf] kl/ro lbg  

 hgfj/df x'g] d}y'lgs k|hgg lj|mofsf] JofVof ug{  

 uef{wfg lj|mof a0f{g ug{  

 d}y'lgs k|hgg lj|mofsf kmfObf atfpg  

-v_ l;sfO ;xhLs/0f lj|mofsnfk 

lj|mofsnfk 1: la?jfdf x'g] d}y'lgs k|hgg  

 ;+;f/df hLjx¿af6 p:t} k|sf/sf gofF hLjx¿ s;/L ag]sf x'G5g\ < eGg] 
k|Zgaf6 sIffdf dlitis dGyg u/fpg'xf];\ . To;kl5 ljBfyL{x¿nfO{ a]Gr jf 
6]anut ¿kdf lgDg k|Zgx¿ ;f]wL kf7sf] ;'?cft ug{'xf];\ M 

-c_ d}y'lgs k|hgg eg]sf] s] xf] < 

-cf_ km"nsf] efn] cª\u / kf]yL cª\u s] s] x'g\ < tL cª\uaf6  s] s] pTkfbg x'G5 < 

-O_ la?jfdf x'g] d}y'lgs k|hgg eg]sf] s] xf] < 

-O{_ k/fu;]rg eg]sf] s] xf] < la?jfdf uef{wfg eGgfn] s] a'lemG5 < 

-p_ hfOuf]6 eg]sf] s] xf] < 
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 ljBfyL{x¿af6 k|fKt pTt/df 5nkmn u/fpFb} la?jfdf x'g] d}y'lgs k|hgg 
lj|mofnfO{ lrq jf Plgd]g; jf lel8of]sf] dfWodaf6 k|i6 kfl/lbg'xf];\ . 

llj|mofsnfk 2 : hhgfj/df x'g] d}y'lgs k|hgg\ 

 hgfj/df x'g] d}y'lgs k|hgg a'emfpg] rf6{ k|bz{g ug{'xf];\ / / ;Dej 
eP;Dd k|f]h]S6/sf] dfWodaf6 d}y'lgs k|hgg lj|mof k|bz{g ug'{xf];\ / 
ljBfyL{x¿nfO{ cjnf]sg ug{ nufO{ d'Vo d'Vo a'Fbfx¿sf] l6kf]6 ug{ 
nufpg'xf];\ . 

 cjnf]sg kZrft\ ljBfyL{x¿n] l6kf]6 u/]sf a'Fbfx¿ k|:t't ug{ nufpg'xf];\ / 
cfjZos k[i6kf]if0f lbg'xf];\ . 

 lj|mofsnfk 3 cd}y'lgs / d}y'lgs k|hgg lj|mofsf kmfObfx¿ 
 Kf|To]s ljBfyL{nfO{ Ps Ps cf]6f cd}y'lgs  / d}y'lgs k|hgg\ lj|mofsf] kmfObf 

n]Vg nufpg'xf];\ / kfn}kfnf] eGg nufpg'xf];\ . 

 ljBfyL{x¿n] k|:t't u/]sf kmfObfx¿sf] ;"rL z}Ifl0fs kf6Ldf n]Vb} hfg'xf];\ / 
cGtdf lgisif{ lbg'xf];\ . 

-u_ d"Nofª\sg  
 afXo / leqL uef{wfg eg]sf] s] xf] < 

 hfOuf]6 s]nfO{ elgG5 < 

 d}y'lgs k|hggsf kmfObf s] s] x'G5g\ <  

 df5f / r/fdf s'g s'g k|sf/sf] uef{wfg x'G5 < 

-3_ kl/of]hgf sfo{ 

jg:klt / hLjx¿df x'g] d}y'lgs k|hggnfO{ /]vflrqsf] dfWodaf6 b]vfpg 
nufpg'xf];\ . 
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llbg 3 dfgj /St;~rf/ k|0ffnL / /utsf] agf]6 

-s_ ljlzi6 p2]Zo  

 dfgjdf x'g] /St;~rf/ k|lj|mof / o;df ;+nUg efux¿ atfpg  

 dfgj /St;~rf/ k|0ffnL, /utsf] agfa6 / ltgsf] sfo{ atfpg  

-v_ l;sfO ;xhLs/0f lj|mofsnfk 

lj|mofsnfk 1 M dfgj /St;~rf/ k|0ffnL 

  dfgj /St;~rf/ k|0ffnLsf] lrq k|bz{g ug'{xf];\ / cjnf]sg ug{ nufO{ To;sf 
cfwf/df ljBfyL{x¿nfO{ lgDg k|Zg ;f]Wg'xf];\ M 

i. /St;~rf/ k|0ffnL eg]sf] s] xf] <  

ii. dfgj z/L/df /St;~rf/sf] cfjZostf lsg kb{5 <  

iii. /St;~rf/df ;+nUg x'g] d'Vo efux¿ s] s] x'g\ < 

ljBfyL{af6 k|fKt pTt/nfO{ k|f]T;flxt ub}{ lrqsf] dfWodaf6 yk k|i6 kfg'{xf];\ / s'nf], 
gx/ jf gbL k|0ffnLsf] pbfx/0f lbFb} ljifoj:t'df k|j]z ug{'xf];\ / d'6'sf] df]8n b]vfO{ 
o;sf d'Vo efux¿ cjnf]sg ug{ lbg'xf];\ / cfkm"n] ;xhLs/0f ub}{ :ki6 kfl/lbg'xf];\ 
. 

lj|mofsnfk 2 M /utsf] agf]6 

cfkm"n] tof/ u/]sf] /utsf] :nfO8 ;"Idbz{s oGqdf kmf]s; ug{'xf];\ jf rf6{ k]k/df 
agfOPsf] /St gd'gf lrq b]vfpFb} cjnf]sg ug{ nufpg'xf];\ . ljBfyL{x¿nfO{ 
æ/Stsf]if / KnfHdf eg]sf] s] xf] <Æ egL ;fd"lxs k|Zg ug'{xf];\ . pgLx¿af6 k|fKt 
pTt/df 5nkmn ub}{ /utsf] agf]6af/] k|i6 kfg{'xf];\ . ;"Idbz{s oGq jf rf6{df 
b]vfOPsf] lrq cEof; k'l:tsfdf sf]g{ nufpg'xf];\ . 

lrqdf /x]sf KnfHdf, /ftf /Stsf]if, ;]tf 
/Stsf]if / Kn]6\n]6\;sf] agfj6 / sfo{sf 
af/]df lrqsf dfWodaf6 yk k|i6 
kfl/lbg'xf];\ . 

-uu_ d"Nofª\sg  

 /St;~rf/ k|0ffnL eg]sf] s] xf] <  

 RBC sf] d'Vo sfd s] xf] < 

 KnfHdf s]nfO{ elgG5 < 
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 WBC sxfF gfl;G5g\ <  

 /ftf /Stsf]if / ;]tf /Stsf]if klxrfg ug{ ;lsg] b'O{ cf]6f cfwf/ s] s] x'g\ 
< 

--3_ kl/of]hgf sfo{ 

KnfHdf / /Stsf]ifsf] rf6{ k]k/df lrq agfpg nufpg'xf];\ . 

-ª_ yk cWoog ;dfu|L 

 /St;~rf/ k|0ffnLdf efu lng] cª\ux¿ /ut, d'6' / /StgnLx¿ x'g\ . /utdf 
KnfHdf /  /Stsf]if -/ftf /Stsf]if, ;]tf /Stsf]if / Kn]6\n]6\;_ x'G5g\ /utdf 

55% KnfHdf -kfgL, k|f]l6g / nj0f_ / 45% /Stsf]if - RBC, WBC, 
Kn]6n]6\;_ x'G5 . 

 dfgj z/L/df z/L/sf] s'n tf}nsf] 7% /ut x'G5 . jo:s dflg;df 5 b]lv 
6 ln6/ /ut x'G5 . 

 /utdf ePsf] kmfOa|f]lhg, Kn]6\n]6\; / ljz]if k|sf/sf] OGhfOd tyf le6fldg 
K aflx/L jftfj/0fsf] ;Dks{df cfPkl5 lj|mofzLn x'g ;Sb}g, kmn:j¿k 
/ut hD5 . 

/utdf /ftf /St sf]if sl/a 50 nfv k|lt 3g 
ldlnln6/ - dlxnfdf 40-50 nfv / k'?ifdf 50-
60 nfv_ x'G5g\ . pRr kxf8L If]qdf sd 
clS;hg ePsfn] ToxfFsf dflg;df /ftf /Stsf]if 
a9L x'G5g\ . o;}u/L ;]tf /Stsf]if 4000-11000 
k|lt 3g ldlnln6/ / Kn]6\n]6;  150,000–
400,000  k|lt 3g ldlnln6/ x'G5g\ . ;fdfGotof 
Kn]6\n]6\; / /ftf /St sf]ifsf] cg'kft 1:10 – 
1:20 x'G5 . 
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llbg 4 d'6' / o;sf] agf]6 

-s_ ljlzi6 p2]Zo   

 d'6'sf] aflx/L agfj6 j0f{g ug{  

 d'6'sf] leqL agfj6 j0f{g ug{  

 d'6'sf] lrq agfO{ gfdfs/0f ug{  

 d'6'sf eNex¿sf]] kl/ro lbg / o;sf] sfo{af/] kl/lrt x'g  

-v_ l;sfO ;xhLs/0f lj|mofsnfk 

lj|mofsnfk 1 M d'6'sf] df]8]n jf lrq k|bz{g  

d'6'sf] df]8n -pknAw x'g ;s]df afv|f, af]sfsf] jf:tljs d'6'_ k|bz{g u/L jf xftdf 
lnO{ -lrq g+= 18.9 h:tf] _ of] s] xf] egL k|Zg ug'{xf];\  / o;sf ljleGg efux¿ 
b]vfO{ tL efux¿ klxrfg ug{ nufpg'xf];\ . of] dfgj z/L/sf] s'g 7fpFdf kfOG5 <  
ljleGg efu b]vfpb} gfd ;f]Wg'xf];\ . d'6'sf aflx/L efux¿ klxrfg ug{ ljBfyL{nfO{ 
;xhLs/0f ug{'xf];\ . d'6' /xg] :yfg / aflx/L agfj6af/] k|i6 kfg{'xf];\ .  

k|bz{g ul/Psf] d'6'sf] lrq;lxtsf] rf6{ b]vfO{ ;f]cg';f/sf] gfdfª\lst lrq sf]g{ 
nufpg'xf];\ .   

lj|mofsnfk 2 

d'6'sf] df]8n jf lgDg 
lrqsf] dbtn] cl/sn, 
e]lG6«sn, 6«fOsl:k8 eNe, 
dfO6«n eNe, kNdf]g/L 
eNe, Pcf]l6{s eNeaf/] Ps 
Ps u/L 5nkmn ub}{ 
hfgsf/L lbg'xf];\ .  

tof/ kfl/Psf] lrqsf] 
dbtn] ;f]xLcg';f/ d'6'sf] 
leqL agfj6sf] lrq 
agfpg nufpg'xf];\ .  
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-u_ d"Nofª\sg  

 d'6' dfgj z/L/sf] s'g efudf /x]sf] x'G5 < 

 d'6'sf  leqL agfj6sf] lrqdf tnsf efux¿ s'g s'g x'g\ < 

 bfofF cl/sn, afofF e]lG6«sn, 6«fOsl:k8 eNe, dfO6«n eNe, kNdf]g/L eNe, 
Pcf]l6{s eNe 

 d'6'df x'g] k]l/sfl8{on km\n'8n] s] sfd u5{ < 

 d'6'df eNe lsg rflxG5 < 

 d'6'sf] w8\sg eg]sf] s] xf] < 

 cl/snsf] eGbf e]lG6«snsf] leTtf lsg afSnf] x'G5 < 

-3_ kl/of]hgf sfo{ M sf7 jf df6f] k|of]u u/L d'6'sf] df]8n agfpg nufpg'xf];\ . 

-ª_ k|fljlws zAbfjnL  
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k]l/sfl8{od M d'6'sf] aflx/ k6\l6sf] kftnf] lemNnL 

k]l/sfl8{on km\n'8 M afSnf] kf/bz{s t/n kbfy{ h;n] d'6'nfO{ kg{ hfg] aflx/L 
bafaaf6 arfpF5 . 

--r_ yk cWoog ;fdu|L    

 d'6' z/L/df /ut kDk ug{] Pp6f zlStzfnL df+;k]zLaf6 ag]sf] lg/Gt/ 
tGsg / v'lDrg ;Sg] cª\u xf] . 

 :qLsf] d'6'eGbf k'?ifsf] d'6' a9L u/f}+F x'G5 . cyf{t\ k'?ifdf 289.6 gm / 
:qLdf 284.7 gm x'G5 . 

 

lbg 5 /StgnLx¿, /St;~rfng k|lj|mof 

-s_ ljlzi6 p2]Zo  

 dfgj /St;~rf/sf] nflu ePsf] /StgnLsf k|sf/ j0f{g ug{  

 /St;~rf/ k|lj|mofnfO{ lrq ;lxt JofVof ug{  

-v_ l;sfO ;xhLs/0f lj|mofsnfk 

lj|mofsnfk 1 M /StgnLx¿  

 k"j{ kf7sf] k'g/fjnf]sg ub}{ ljBfyL{x¿nfO{ z/L/af6 d'6'df /ut Nofpg] / 
d'6'af6 z/L/df /ut n}hfg] sfo{ s]n] ub{5 eGg] k|Zgaf6 kf7 ;'? ug'{xf];\ .  

 ljBfyL{x¿nfO{ cfjZos ;ª\Vofdf ljefhg ug'{xf];\ / k|To]s ;d"xnfO{ wdgL, 
lz/f / s]lzsf dWo] Ps Ps kg]{ u/L lrq ljt/0f ug'{xf];\ .  

 ;d"xut ¿kdf tf]lsPsf] /StgnLsf] kl/efiff, agf]6, sfo{ ;DaGwdf 5nkmn 
ug{ nufpg'xf];\ / k|:t't ug{ nufpg'xf];\ . 

 Pp6f ;d"xn] k|:t't ul/;s]kl5 cGo ;d"xnfO{ cfjZos k[i7kf]if0f lbg 
nufpg'xf];\ / lzIfsn] ;d]t yk k[i7kf]if0f lbg'xf];\ . 

lj|mofsnfk 2 /St ;~rf/ k|lj|mof 

 dfgj z/L/df x'g] /St;~rf/ k|lj|mofsf nflu lrq g+ 18.13 sf] rf6{ agfO{ 
ljBfyL{x¿nfO{ b]vfpg'xf];\ / cjnf]sg u/fpg'xf];\ jf dfgj z/L/df x'g] /St 
;~rf/ k|lj|mofnfO{ >Jo b[Zo ;fdu|Lsf dfWodaf6 cjnf]sg u/fpg'xf];\ . 
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 ljBfyLx¿ dWo] s]xL ljBfyL{x¿nfO{ lrqsf] dfWodaf6 dfgj z/L/df s;/L 
/St;~rf/ x'G5, k|ltlaDag ug{ nufpg'xf];\ / o; sfo{df cfjZos ;xof]u 
ug'{xf];\ . 

-uu_ d"Nofª\sg  

 wdgL / lz/fdWo] s'g rflx afSnf] df+zk]zLaf6 ag]sf] x'G5, lsg < 
 ;'k]l/o/ e]gfsfef / OGkm]l/o/ e]gfsfef eg]sf] s] xf] < 
 wdgL / lz/flar km/s 5 < 

-3_ kl/of]hgf sfo{ 
 k]h 164 sf] lrq g+= 18.13 sf] ;kmf lrq gfdfª\sg ;lxt agfpg nufpg'xf];\ . 
-ª_ k|fljlws zAbfjnL  

i. s]lzsf gnL M lz/f / wdgLnfO{ hf]8\g] /ut axg] dl;gf] gnL 
ii. cfl6{of]N; M wdgLsf] hfnL h:t} Hofb} dl;gf efu 
iii. e]g'oN; M lz/fsf hfnL h:t} Hofb} dl;gf efu 

-r_ yk cWoog ;fdu|L  
 a9L rfkn] /ut aUg] x'Fbf wdgLsf] leTtf afSnf] df+;k]zLaf6 ag]sf] x'G5 . 

 lz/fdf l9nf] jf ;':t /ut aUg] x'Fbf lak/Lt lbzfdf /ut aUg glbg o;df 
eNe /x]sf] x'G5 . 

 /ut d'6'sf] afofF cl/snaf6 afofF e]lG6«sn x'Fb} z/L/sf ljleGg efu;Dd 
k'Ug] / k'gM d'6'sf] bfofF cl/sn x'Fb} bfofF e]lG6«sn;Dd cfpg] /St ;~rf/nfO{ 
l;:6lds /St;~r/ elgG5 . 

 z/L/df ;~rflnt cz'4 /ut d'6'sf] bfofF e]lG6«snaf6 kNdf]g/L wdgL x'Fb} 
kmf]S;f];Dd k'Ug] / clS;hgo'St z'4 /ut kNdf]g/L lz/f eO{ afofF 
cl/sn;Dd cfpg] /St;~rf/nfO{ kNdf]g/L /St;~rf/ elgG5 . 

 

lbg 6 k|sfz ;+Zn]if0f lj|mof 

-s_ ljlzi6 p2]Zo  

 k|sfz ;+Zn]if0f lj|mofsf] kl/ro lbg . 

 k|sfz ;+Zn]if0f lj|mofdf cfjZos kbfy{x¿sf] klxrfg ug{ . 

-v_ l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1 k|sfz ;+Zn]if0f lj|mofsf] kl/ro 
 a]Grcg';f/ ;d"x ljefhg u/L lgDg k|Zg n]lvPsf] Ps Ps d]6fsf8{ ljt/0f 

ug'{xf];\ . 
 a. ;hLjnfO{ afFRgsf nflu s] rflxG5 < 
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 b. ;hLjn] vfgf sxfFaf6 k|fKt ub{5 < 
 c. la?jfn] vfgf s;/L k|fKt ub{5 < 
 d. k|sfz ;+Zn]if0f lj|mof eg]sf] s] xf] < 
 e. la?jfnfO{ vfgf agfpg s] s] cfjZos kb{5 < 
 f. cfkm\gf] vfgf cfkm} agfpg] eg]sf] s] xf] < 
d]6fsf8{df ljt/0f ul/Psf] k|Zgsf] pTt/ j|mdzM a, b, c, ===== ub}{ lng'xf];\ . ;d"x s 
af6 cfPsf] pTt/df yk ug'{kg]{ eP sIffdf ;fd"lxs ¿kdf æs;n] eGg ;S5 < egÆ 
eGg'xf];\ / ;xL pTt/ gcfP jf yk ug{'k/] jf cfjZos eP k|i6\ofOlbg'xf];\ . of] sfo{ 
k|To]s ;d"xaf6 pTt/ k|fKt ePkl5 ug'{xf];\ . 
;a} ljBfyL{x¿sf] k|:t'lt ;lsPkl5 cfk"mn] agfPsf] rf6{sf] dbtn] k|sfz ;+Zn]if0f 
lj|mofaf/] yk k|i6 kfl/lbg'xf];\ . 

llj|mofsnfk 2 la?jfn] vfgf agfpg rflxg] sRrf kbfy{x¿ 

 sIffdf pkl:yt ljBfyL{x¿nfO{ kfn}kfnf] k|sfz ;+Zn]if0f k|lj|mofsf nflu 
cfjZos kbfy{x¿ ;DaGwL lgDg k|Zg ;f]Wg'xf];\ M 

 -c_ xl/ts0f eg]sf] s] xf] < o;n] s] sfd u5{ < 
 -cf_ la?jfn] CO2 sxfFaf6 lnG5 < 
 -O_ la?jfnfO{ kfgL lsg cfjZos k5{ < 
 -O{_ lj?jfn] ;f}o{zlSt s] sfdsf nflu k|of]u ub{5 < 
     -p_ dflg; tyf hgfj/x¿n] cfkm\gf] vfgf cfkm} agfpg g;Sg] sf/0f s] xf]nf < 
ljBfyL{x¿af6 k|fKt pTt/df 5nkmn ub}{ k|sfz ;+Zn]if0f lj|mofdf jg:kltnfO{ 
cfjZos kg]{ kbfy{x¿ M kfgL, sfa{g8fOcS;fO8, xl/ts0f / ;f}o{ zlSt x'g\ egL k|i6 
kfg'{xf];\ . 
-uu_ d"Nofª\sg  

 k|sfz ;+Zn]if0f lj|mofsf] zAb ;dLs/0f eg . 
 k|sfz ;+Zn]if0f lj|mofsf] nflu jg:kltnfO{ cfjZos s'/fx¿ s] s] x'g\ < 
 k|sfz ;+Zn]if0f k|lj|mofn] k[YjLsf ;Dk"0f{ hLjx¿nfO{ ;xfotf ub{5 . b'O{ sf/0f 

b]pm . 
 k|sfz ;+Zn]if0f k|lj|mofdf hdLgaf6 la?jfn] s] s] kbfy{ lnG5 < 

-3_ kl/of]hgf sfo{ 
 k]h g+= 165 sf] 18.14 sf] ;kmf lrq agfpg nufO k|:t't ug{ nufpg'xf];\ . 
-ª_ k|fljlws zAbfjnL 

i. Snf]/f]lkmn M la?jfnfO{ xl/of] agfpg] kbfy{ xf] h'g k|sfzsf] pkl:yltdf a9L 
lj|mofzLn x'G5 . 

ii. :6f]df6f M kftsf] tNnf] ;txdf kfOg] l5b| xf] h'g Zjf; k|Zjf; / pT:j]bgdf 
;lj|mo /xG5 . 
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--r_ yyk cWoog ;fdu|L 

 
Source : www.google.com 
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llbg 7 xl/of] la?jfsf] kftdf /x]sf] :6fr{ k/LIf0f 

-s_ ljlzi6 p2]Zo  

 xl/of] la?jfsf] kftdf /x]sf] :6fr{sf] k/LIf0f ug{   

-v_ l;sfO ;xhLs/0f lj|mofsnfk 

lj|mofsnfk 1  

 kf7sf] lj|mofsnfk 1 df plNnlvt cfjZos ;fdu|Lx¿ hDdf u/L sIffsf] 
cufl8 ;dfj]zL x'g] u/L b'O{ hgf ljBfyL{x¿nfO{ af]nfpg'xf];\ . xl/of] kftnfO{ 5 
ldg]6;Dd pdfn]sf] tftf] kfgLdf 8'afpg eGg'xf];\ . 

 kft g/d eO;s]kl5 To; kftnfO{ ;kmfkfgLn] kvfnL dgtftf] cNsf]xndf -() 
k|ltzt Oyfg]n_ 8'afpg lgb]{zg lbg'xf];\ . 

 kftnfO{ km]l/ cNsf]xnaf6 lems]/ kfgLn] kvfnL Pp6f Watch glass jf 
l/sflkdf cfof]l8g /fvL kftnfO{ 8'afpg eGg'xf];\ / ;a} ljBfyL{nfO{ cjnf]sg 
ug{ nufpg'xf];\ . 

 kftsf] /ªdf kl/jt{g eof] jf ePg ljBfyL{x¿nfO{ cjnf]sg u/]sf] cfwf/df 
eGg nufpg'xf];\ / lgisif{ lbg'xf];\ M kftsf] /ªdf sfnf] lgnf] cfPsf] kl/jt{g 
kftdf ePsf] :6fr{sf] pkl:yltn] ubf{ g} kftsf] /ª ablnPsf] xf] . 

-uu_ d"Nofª\sg  

 :6fr{sf] k/LIf0f ubf{ Wofg lbg'kg]{ s'/fx¿ s] s] x'g\ < 

 o; k|of]udf cfof]l8gsf] k|of]u lsg ul/Psf] xf] < 

 kftnfO{ /ªlaxLg agfpFbf s] x'G5 <  

 kftnfO{ /ªlaxLg s;/L agfOG5 < 

 o; k|of]udf kftnfO{ kfgLdf lsg pdflnPsf] xf] < 

-3_ kl/of]hgf sfo{ 

 :6fr{sf] k/LIf0fsf] ;kmf lrq agfpg nufO{  sIffdf 6fF:g nufpg'xf];\ . 

-ª_ yk cWoog ;fdu|L  

 Snf]/f]lkmndf xl/ts0f ePsfn] cfof]l8g;Fu ldl;Fbf o;sf] /ª kl/jt{g 
ePsf] :ki6 b]Vg ;lsGg . To;}n] kftnfO{ /ªljxLg agfOG5 . xl/ts0f laxLg 
jf /ªlaxLg agfOPsf] kft xNsf kx]Fnf] jf xNsf xl/of] x'G5 .    
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 kftdf :6fr{ /x] g/x]sf] hfFr ug{ o;nfO{ klxn] kfgLdf pdflnG5 / tftf] 
cNsf]xndf 8'afO{ tftf] kfgLn] kvflnG5 . To;kl5 cfof]l8g 3f]ndf 8'afOG5 
. tftf] kfgLn] kftnfO{ df5{ / o;sf sf]if v'N5g\ . tftf] cNsf]xnn] 
Snf]/flkmndf /x]sf] xl/ts0f x6fOlbG5 / kx]Fnf] /ªsf] agfOlbG5 .  

 k|sfz ;+Zn]if0f lj|mofsf k|of]udf kftdf hDdf ePsf] :6fr{nfO{ x6fOG5 . 
o;sf nflu kftnfO{ nfdf] ;do;Dd cWofF/f]df /flvG5 . k|sfz ;+Zn]if0f 
lj|mof x'g gkfPkl5 hDdf ePsf] ;a} :6fr{ k|of]u eP/ ;lsG5 / kft 
:6fr{ljxLg aG5 .  

::6fr{ k/LIf0fdf Snf]/f]lkmn lsg x6fpg'k5{ <  

 Snf]/f]lkmn xl/of] /ª ePsf] j:t' xf] . o;n] :6fr{ k/LIf0fdf /ª kl/jt{g x]g{ 
cj/f]w u5{ . kftnfO{ /ªlaxLg agfPdfq /ª kl/jt{g /fd|/L b]Vg ;lsG5 . 
/ªlaxLg kft xNsf kx]nf] jf xNsf xl/of] x'G5 .  

:6fr{ k/LIf0fdf kftnfO{ kfgLdf lsg pdfNg'k5{ <  

 :6fr{ k/LIf0f ubf{ kftnfO{ kfgLdf pdfNg' k5{ . To;kl5 tftf] cNsf]xndf 
8'afOG5 / tftf]kfgLn] kvflnG5 . clg dfq cfof]l8g 3f]ndf 8'afOG5 . 
tftf]kfgLn] kftnfO{ dfl/lbG5 / o;sf sf]ifx¿ v'N5g\ . tftf] cNsf]xnn] 
Snf]/f]lkmn 6'j|mfOlbG5 / xl/of] /ª kftaf6  kx]Fnf] /ªsf] aG5 .   

kftnfO{ tftf] cNsf]xndf lsg 8'afOG5 jf pdflnG5 <  

 :6fr{ k/LIf0fdf k|sfz ;+Zn]if0f lqmofdf efu lnPsf] kftnfO{ pdfn]/ tftf] 
cNsf]xndf 8'afOG5 . o;f] ubf{ kftsf] xl/of]nufotsf /ª\uLg j:t' x6\5g\ . 
tftf] cNsf]xnn] Snf]/f]lkmn 6'qmfOlbG5 / xl/of] /ª kftaf6 aflx/ lg:sG5 
clg kft kx]nf] /ªsf] aG5 .   

kftsf] sxfF :6fr{ hDdf eP/ /x]sf] x'G5 <  

 :6fr{ u|]g'Pnsf ¿kdf xl/ts0fdf hDdf eP/ /x]sf] x'G5 . sltko la?jfdf 
h/f, sf08, lap cflbdf :6fr{ hDdf x'G5 . 
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llbg 8 k|sfz ;+Zn]if0f k|lj|mofdf k|sfzsf] cfjZostf 

 -s_ ljlzi6 p2]Zo 

 k|sfz ;+Zn]if0f lj|mofsf] nflu k|sfzsf] cfjZostf kb{5 eGg] s'/f k|dfl0ft 
ug{   

-v_ l;sfO ;xhLs/0f lj|mofsnfk 

lj|mofsnfk 1 k|sfz ;+Zn]if0f lj|mofsf] nflu k|sfzsf] cfjZostf kb{5 eGg] s'/fsf] 
k|of]u 

 k|of]u ug]{ lbgeGbf b'O{ lbg cufj} cFWof/f] sf]7fdf /flvPsf] la?jfsf] Pp6f 
kftsf] :6fr{ k/LIf0f ug{ nufpg'xf];\ .  

 :6fr{ k/LIf0f ubf{sf] glthf s:tf] cfof] < c¿ ljBfyL{x¿nfO{ klg cjnf]sg 
ug{ eGg'xf];\ .  

 kf7sf] lj|mofsnfk 2 cg';f/sf ;fdu|Lx¿ pknAw ePkl5 4/5 hgfsf] ;d"x 
agfO{ lgDg lj|mofsnfk u/fpg'xf];\ .  

 la?jfsf] kftsf] larlt/ sfnf] 6]k jf sfuh 6fF:g / s]xL ;do 3fddf /fVg 
nufpg'xf];\ . 3fddf /flvPsf] kftdf klg :6fr{ k/LIf0f ug{ lgb]{zg lbg'xf];\ . 

 k/LIf0f ubf{ sfnf]n] 5f]lkPsf] / g5f]lkPsf] kftsf] efudf s] cGt/ cfof] < 
cjnf]sg ug{ nufpg'xf];\ . sfnf]n] 5f]lkPsf] efudf :6fr{ b]lvb}g t/ cGo 
efudf :6fr{ b]lvG5 . 

 o;af6 ljBfyL{x¿nfO{ k|sfzsf] pkl:yltdf dfq xl/of] kftn] :6fr{ agfpF5 
eGg] s'/f :ki6 kfl/lbg'xf];\ . 

-uu_ d"Nofª\sg  

 la?jfnfO{ vfgf agfpg k|sfzsf] cfjZostf kb{5, lsg < 

 3fddf /fVbf sfnf] 6]k jf sfuhn] 5f]lkPsf] / g5f]lkPsf] kftsf] efudf 
cGt/ cfpgfsf] sf/0f s] x'g ;S5 < 

-3_ kl/of]hgf sfo{ 

k|sfz ;+Zn]if0f lj|mofsf] nflu k|sfzsf] cfjZostf k|of]unfO{ lrqdf b]vfpg 
nufpg'xf];\ . 
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--ª_ yk cwoog ;fdu|L  

  

lbg 9 k|sfz ;+Zn]if0f k|lj|mofdf sfa{g8fOcS;fO8sf] cfjZostf 

-s_ ljlzi6 p2]Zo 

 k|sfz ;+Zn]if0f k|lj|mofdf sfa{g8fO{cS;fO8sf] cfjZostf x'G5 eGg] s'/f 
k|dfl0ft ug{  

-v_ l;sfO ;xhLs/0f lj|mofsnfk 

lj|mofsnfk  

 kf7sf] lj|mofsnfk 3 cg';f/sf] ;fdu|L pknAw u/fO{{ lgDgcg';f/sf] ljlw 
ckgfO{ ul/Psf] k|of]udf sIffsf ljBfyL{x¿ ;d]tsf] ;xeflutfdf k|of]u tyf 
cjnf]sg ug{ nufpg'xf];\ . cjnf]sgkl5 o; k|of]uaf6 s] lgisif{ lgsfNg 
;lsG5 < egL k|Zg ug{'xf];\ . 

ljlwM 

i. ;]tf] Knfl:6ssf] y}nf]df 
kf]6fl;od xfO8«f]cS;fO8 
/fVg'xf];\ . 

ii. b'O{ lbg;Dd cFWof/f] sf]7fdf 
/flvPsf] la?jfsf] Pp6f kftdf 
kg]{ u/L Knfl:6ssf] y}nf]leq 
xfjf gl5g]{ u/L 6Dd s;]/ 
afFWg'xf];\ . -kf]6fl;od 
xfO8«f]cS;fO8n] y}nf]leq /x]sf] 
sfa{g 8fOcS;fO8nfO{ ;f]:5, 
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h;n] ubf{ sfa{g 8fO{cS;fO8 y}nf]leq /xFb}g ._ 

 y}nf] afFlw;s]kl5 s]xL 306f 3fddf /fVg nufpg'xf];\ . To;kl5 emf]nfleqsf] 
kft / ToxL la?jfsf] csf]{ kft l6kL :6fr{ k/LIf0f ug'xf];\ . k/LIf0f ubf{ 
Knfl:6ssf] y}nf] afFlwPsf] kftdf :6fr{ gag]sf] / csf]{ kftdf :6fr{ ag]sf] 
kfOG5 . 

         o;af6 k|sfz ;+Zn]if0f k|lj|mofsf] nflu CO2 cfjZos /x]5 eGg] k|dfl0ft 
x'G5 . 

  -uu_ d"Nofª\sg 

 k|sfz ;+Zn]if0f k|lj|mofsf] nflu CO2 lsg cfjZos k5{ < 

 ;]tf] Knfl:6ssf] y}nf]df s'g /;fog /fVg'k5{ < 

 sxfF /flvPsf] kftdf :6fr{ ag]sf] x'Fb}g <  

 Knfl:6ssf] emf]nfdf kf]6fl;od xfO8«f]S;fO8 lsg /flvPsf] xf] < 

-3_ kl/of]hgf sfo{ 

k|sfz ;+Zn]if0f k|lj|mofdf sfa{g8fOcS;fO8sf] cfjZostf x'G5 eGg] k|of]unfO{ :ki6 
kfg]{ u/L lrq sf]g{ nufpg'xf];\ . 

 

lbg 10 k|sfz ;+Zn]if0f k|lj|mofdf clS;hg 

-s_ ljlzi6 p2]Zo 

 k|sfz ;+Zn]if0f lj|mofdf la?jfn] clS;hg lgisf;g u5{ eGg] s'/f k|of]uaf6 
k|dfl0ft ug{  

-v_ l;sfO ;xhLs/0f lj|mofsnfk 

lj|mofsnfk 1 

 kf7sf] lj|mofsnfk 4 cg';f/sf] ljlw ckgfO{ ul/Psf] k|of]udf sIffsf 
ljBfyL{x¿ ;d]tsf] ;xeflutf tyf cjnf]sg u/fpg'xf];\ . 

ljlw  

i. kfgLdf pd|g] Pp6f la?jf lng'xf];\ . To; la?jfnfO{ las/df kfgL /fvL 
la?jfnfO{ ;f]nLn] 5f]kL ;f]nLsf] 6'Kkf] 9flsg] u/L kfgLn] el/Psf] 6]:66\o'a 
3f]K6\ofpg'xf];\ . 

ii. o;/L tof/ ul/Psf] ;fdu|LnfO{ 3fddf /fVg'xf];\ . 
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iii. 3fddf s]xL ;do /fVbf la?jfaf6 xfjfsf kmf]sfx¿ lgl:sP/ 6]:6\o'adf hDdf 
x'G5 / 6]:6\o'asf] kfgL la:tf/} 36]/ tnlt/ uPsf] b]lvG5 . 

iv. 6]:6\o'adf ePsf] UofF; glhs} aln/x]sf] ;nfOsf] sfF6L n}hfbf rlDsnf] eP/ 
aN5 o;af6 ;f] UofF; clS;hg xf] eGg] k|dfl0ft x'G5 . 

xl/ts0fo'St la?jfn] k|sfzsf] pkl:yltdf sfa{g8fOcS;fO8 / kfgLåf/f cfkm\gf] 
vfgf agfpg] lj|mofnfO{ k|sfz ;+Zn]if0f lj|mof elgG5 . 

--u_ d"Nofª\sg  

 Dffly ul/Psf] k/LIf0fdf kfgLdf pd|g] la?jf lsg /flvPsf] xf]nf < 

 o; k|of]udf lg:sg] UofF; glhs} ;nfOsf] sf6L n}hfbf lsg rlDsnf] eP/ 
aN5 < 

 la?jfaf6 xfjfsf kmf]sfx¿ lg:s]sf] s] xf] < 

-3_ kl/of]hgf sfo{  

k|sfz ;+Zn]if0f lj|mofdf la?jfn] clS;hg lgisf;g x'G5 eGg] k|of]unfO{ :ki6 kfg]{ 
u/L lrq sf]g{ nufpg'xf];\ .  

-ª_ k|fljlws zAbfjnL 

Hydrilla M kfgLdf pd|g] Ps k|sf/sf] lj?jf 

 

 

 

 

 

 

 

-ª_ yk cWoog ;fdu|L  

xfOl8«nf kfgLdf pd|g] Ps k|sf/sf] la?jf xf] . of] la?jf kfgLdf 8'Abf klg k|sfz  
;+Zn]if0f lj|mof x'G5 . 

k|sfz  ;+Zn]if0f lj|mofdf Un'sf]h / clS;hg UofF; aG5 . of] k/LIf0f gnLdf hDdf 
eP/ /x]sf] x'G5 . oxL clS;hg UofF; ePsf sf/0fn] ubf{ gnLleq ;nfO{ n}hfbf 
rlDsnf] ePsf] xf] . 
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--5_ ;Gbe{ ;fdu|L 

www.siyavaula.com>gr8-1-01 
www.kullabs.com>director.biology 
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PPsfO M 19  k[YjLsf] agf]6 (Structure of The Earth) 

cg'dflgt 3G6L 7 (5 -;}4flGts ± 2 k|of]ufTds_ 

1= l;sfO pknlAw 

 vlghsf] kl/efiff lbg, o;sf ef}lts u'0fx¿ atfpg / o;af6 x'g] 
kmfObfx¿sf] JofVof ug{  

 g]kfndf kfOg] k|d'v vlghx¿ -kmnfd, tfdf, l;;f, r'g 9'ª\uf, u|]kmfO6 / 
lhª\s_ sf] ;fdfGo kl/ro lbg  

 df6f] aGg] k|lj|mof JofVof ug{ / cfˆgf] j/k/ /x]sf df6fsf]] k|f]kmfOn b]vfpg  

 e"Ifo / lgIf]k0f lj|mofsf] JofVof u/L df6fsf] ;+/If0f ug]{ pkfox¿ atfpg  

2= ljifoj:t' ljefhg / l;sfO ;fdu|L 

lbg ljifoj:t' l;sfO ;fdu|L 

1/2 vlghsf] kl/ro, juL{s/0f, 
u'0fx¿ / pkof]lutf 

Vflghx¿M kmnfd, tfdf, r'g9'ª\uf, u|]kmfO6, 
;'g cflb 

3 g]kfndf kfOg] s]xL k|d'v 
vlghx¿ 

kmnfd, tfdf, l;;f, h:tf, r'g9'ª\uf, u|]kmfO6 
cflb tyf g]kfndf kfOg] cGo vlghsf] gfd 
kfOg] :yfg / pkof]lutf k|:t't ul/Psf] rf6{ 
k]k/ 

4 df6fsf] kl/ro / df6f] aGg] 
k|lj|mof 

df6fsf ;ª\slnt gd'gf 

5 df6fsf] agfj6 / k|f]kmfOn -
k|of]ufTds sfo{_ 

df6fsf ;ª\slnt gd'gfx¿ / s'g} 7fpFsf] 
df6fsf] k|f]kmfOn b]vfOPsf] rf6{ 

6 e"Ifo / lgIf]k0f e"Ifo / lgIf]k0f;Fu ;DalGwt tl:j/ / 
rf6{x¿ 

7 df6fsf] ;+/If0f df6fsf]] ;+/If0f ug]{ pkfox¿ emNsg] 
lsl;dsf rf6{ tyf tl:j/x¿ 

 

3= ljlzi6 p2]Zo, l;sfO ;xhLs/0f lj|mofsnfk / d"Nofª\sg 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 



217 
 

llbg M 1/2  vlghsf] kl/ro, k|sf/, u'0fx¿ / pkof]lutf 

-s_ ljlzi6 p2]Zo   

 vlghsf] kl/ro lbO{ o;sf lsl;dx¿ atfpg   

 vlghsf u'0fx¿;Fu kl/lrt x'g  

 vlghsf pkof]lutfx¿ atfpg  

-v_ l;sfO ;xhLs/0f lj|mofsnfk 

lj|mofsnfk 1 

ljBfyL{x¿nfO{ ;8s jf ljBfnosf] k|fª\ug jf sIffsf]7f ;kmf ubf{ lg:sg] w'nf] s] xf] 
eGg] k|Zgdf ;f]Rg nufO{ o; ;uF ;DalGwt lgDgfg';f/ k|Zg ;f]wL ljBfyL{{x¿nfO{ 
5nkmn u/fpg'xf];\ . 

 k[YjLsf] ;tx -e"d08n_ s] s] ldn]/ ag]sf] 5 <  

 r6\6fgx¿ s;/L ag]sf x'G5g\ < 

 df6f] s] xf] / of] s;/L aG5 < 

 r6\6fgx¿ lsg km/s km/s k|sf/sf x'G5g\ < 

ljBfyL{x¿af6 k|fKt k|ltlj|mofnfO{ ;d]6\b} k[YjLsf] e"d08n ljz]if u/L r6\6fg, afn'jf, 
df6f] cflb ldn]/ ag]sf] s'/f atfOlbg'xf];\ . ljleGg vlghx¿ ldn]/ r6\6fg aGg] 
x'gfn] vlghx¿sf] /ª, agfj6, u/x|f}Fkgf cflb km/s–km/s x'g] ePsfn] r6\6fgx¿ 
klg km/s km/s k|sf/sf x'g] s'/f :ki6 kfl/lbg'xf];\ . 

lj|mofsnfk 2 vlghsf] kl/ro  

g]kfndf kfOg] vlghx¿ -h:t} M kmnfd, tfdf, r'g9'ª\uf, u|]kmfO6 cflb_ ljBfyL{{x¿nfO{ 
k|bz{g ub}{ vlghsf] kl/ro lbg nufpg'xf];\ . To;kl5 vlghsf lsl;dx¿sf] 
pbfx/0f lbg nufpg'xf];\ . x]df6fO6, rfNsf]kfO/fO6, ;f]l8od, SoflN;od, kf]6fl;od 
h:tf jf:tljs j:t' jf ltgsf] lrqsf] dfWodaf6 Wfft'o'St / wft'/lxt vlghdf 
leGgtf 5'6\ofpg nufpg'xf];\ / o; sfo{df cfjZos ;xof]u ug'{xf];\ . 

lj|mofsnfk 3 

ljBfyL{{x¿nfO{ cfjZos ;d"xdf ljfehg ug'{xf];\ / dfly plNnlvt vlgh j:t'x¿ 
ljt/0f u/L s]xL ;d"xnfO{ vlghsf] u'0fx¿ / s]xL ;d"xnfO{ ltgsf] pkof]lutf 
;DaGwdf ;d"xut ¿kdf 5nkmn ug{ nufO{ k|:t't ug{ nufpg'xf];\ .  
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z}Ifl0fs kf6Ldf b'O{ sf]nd agfpg'xf];\ / Pp6fdf vlghsf u'0fx¿ / csf]{df 
pkof]lutf n]Vg'xf];\ . ljBfyL{x¿sf] ;d"xut ¿kdf k|:t't u/]sf s'/fx¿ n]Vb} hfg'xf];\ 
/ cGtdf sIffdf vlghsf u'0fx¿ n]lvPsf] rf6{ k|bz{g ug{'xf];\ / lgisif{df k'Ug'xf];\ . 

--u_ d"Nofª\sg  

 vlgh eGgfn] s] a'lemG5 < vlghsf] juL{s/0f u/L leGgtf 5'6\ofpm . 

 of}lus / tTTjsf ¿kdf kfOg] vlghsf] b'O{ b'O{ cf]6f pbfx/0f eg . 

 vlghsf 4 cf]6f u'0fx¿ s] s] x'g\ < 

 vlghsf] s'g} 4 cf]6f pkof]lutfx¿ eg . 

 vlgh kbfy{ s;/L aG5 < 

-3_ kl/of]hgf sfo{  

ljBfno glhs} /x]sf] gbL lsgf/ jf r6\6fg b]lvPsf jf lg:s]sf] 7fpFdf 
ljBfyL{{x¿nfO{ cjnf]sg e|d0f n}hfg'xf];\ . o;/L 3'Dg hFfbf afn'jf, r6\6fg cflbdf 
vlgh s;/L /x]sf x'G5g\ < cjnf]sg ug{ nufpg'xf];\ . s]xL r6\6fgsf gd'gfx¿ 
ljBfnodf NofO{ cWoog ug{ nufpg'xf];\ . cjnf]sg / cWoogsf cfwf/df 5f]6f] 
l6kf]6 jf k|ltj]bg n]Vg nufpg'xf];\ . 

 

lbg M 3 g]kfndf kfOg] s]xL k|d'v vlghx¿ 

-s_ ljlzi6 p2]Zo  

 g]kfndf kfOg] s]xL k|d'v vlghx¿sf] gfd, kfOg] :yfg, / pkof]lutfx¿ 
atfpg   

-v_  l;sfO ;xlhs/0f lj|mofsnfk  

lj|mofsnfk 1 

 sIffsf] ;'?df ljBfyL{{x¿nfO{ lgDgfg';f/ k|Zg ;f]Wg'xf];\ . 

-s_ g]kfndf kfOg] vlghx¿ s] s] x'g\ < 

-v_ g]kfnsf] s'g s'g 7fpFdf kmnfdsf] vfgL kfOG5 < 

-u_ r'g9'ª\ufsf] nflu k|l;2 7fpFx¿ s'g s'g x'g\ < 

 ljBfyL{{x¿af6 k|fKt pTt/nfO g]kfndf kfOg] vlghx¿sf] gfd, kfOg] :yfg 
/ pkof]lutfx¿sf ;Gbe{df af]8{df tflnsf agfP/ l6kf]6 ug'{xf];\ / lj:t[t 
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hfgsf/Lsf] nflu cfkm"n] tof/ u/]sf] rf6{ k|bz{g ub}{ g]kfndf kfOg] k|d'v 
vlghx¿ kmnfd, tfdf, l;;f, h:tf, r'g9'ª\uf / u|]kmfO6 x'g\ eGg] s'/f 
atfOlbg'xf];\ .  

llj|mofsnfk 2 

 g]kfndf vlghx¿ kfOg] d'Vo d'Vo :yfgx¿ wft'o'St vlghsf wfpx¿ / 
vlgh kbfy{sf pkof]lutfx¿af/] n]lvPsf] rf6{ k|:t't u/L 5nkmn u/fpb} 
lgisif{ lbg'xf];\ . 

rf6{sf] gd'gf  

vlghsf] gfd g]kfndf kfOg] d'Vo :yfgx¿ pkof]lutf 

1= kmnfd nlntk'/sf] k'mnrf]sL 8Ff8f, 
/fd]5fksf] 7f];], tgxF'sf] nAbL, 
lrtjgsf] hLvfafª 

3/fo;L eFf8fs'8f agfpg, 
xftxltof/ agfpg, 3/, k'n 
/ ;8s cflb lgdf{0fsf nflu 
58 agfpg 

2= tfdf dsjfgk'/sf] sfnL6f/, wflbª\, 
;f]n'v'Da', pbok'/, tgxF', afUn'ª\\, 
ef]hk'/, 88]nw'/f 

lah'nLsf] tf/, ef8Ffs'8f, 
dlGb/, d"lt{, tSdf cflb 
agfpg  

3= l;;f u0f]z lxdfn, nlntk'/sf] k'mnrf]sL, 
v}/fjfª dsjfgk'/, ;f]n'v'Da' 

ln8 Pl;8 ;]n lgdf{0f ug{, 
9s agfpg, uf]nL agfpg, 
ljls/0fx¿ 5]Sg 

4= h:tf u0f]z lxdfn, k'mnrf]sL, dsjfgk'/, 
;ª\v'jf;ef 

kmnfdnfO{ n]kg ug{, lkTtn 
agfpg, k|of]uzfnfdf 
xfO8«f]hg UoFf; agfpg  

5= r'g9'ª\uf pkbk'/, dsjfgk'/, rf]ef/, ;'v]{t, 
c3f{vFFfrL, wflbª, sfe|]knf~rf]s, 
bfª, l;Gw'nL 

r'g pTkfbg ug{, l;d]G6 
pTkfbg ug{ 

6= u|]kmfO6 Onfd, wgs'6f, l;Gw'kfNrf]s, 
;ª\v'jf;ef 

k]lG;n agfpg, /ª\x¿ 
agfpg, n'la|s]G6 agfpg, 
On]S6«f]8sf] ¿kdf k|of]u ug{ 

-u_ d"Nofª\sg  

 g]kfndf kmnfd kfOg] d'Vo :yfgx¿ s'g s'g x'g\ < kmnfdsf] 2 cf]6f 
pkof]lutf eg . 
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 tfdfsf] k|d'v wfp s'g xf] < g]kfndf tfdf kfOg] b'O{cf]6f k|d'v 7fpFsf] gfd 
n]v . 

 g]kfndf r'g9'ª\ufsf] vfgL /x]sf 4 cf]6f 7fpFx¿sf] gfd n]vL r'g9'ª\ufsf 2 
cf]6f pkof]lutf n]v . 

 g]kfndf kfOg] 6 cf]6f k|d'v vlgh kbfy{x¿sf] ;"rL tof/ kf/ . 

--3_ Kfl/of]hgf sfo{  

g]kfndf kfOg] d'Vo vlghx¿ / kfOg] k|d'v :yfgx¿ tyf ltgsf pkof]lutfx¿ n]vL 
Pp6f rf6{ tof/ ug{ nufpg'xf];\ . 

 

lbg M 4 df6fsf] kl/ro / df6f] aGg] k|lj|mof  

-s_ ljlzi6 p2]Zo  

 df6fsf]] kl/ro lbg  

 df6fsf]] dxTTj atfpg  

 df6f] aGg] k|lj|mofx¿ j0f{g ug{  

-v_ l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1 df6fsf]] kl/ro / dxTTj  

 ljBfyL{x¿nfO{ slDtdf b'O{ 7fpFsf] -km/s km/s 7fpF / agf]6 ePsf]_ df6f] 
k|bz{g ug'{xf];\ / o;sf] kl/ro lbg nufpg'xf];\ . 

 df6fsf]] dxTTj ;DaGwdf k|To]s ljBfyL{nfO{ yfxf kfP hlt a'Fbfut ¿kdf 
n]Vg nufpg'xf];\ . 

 k|To]s ljBfyL{nfO{ cfkm"n] n]v]sf] df6fsf]] dxTTJf gbf]xf]l/g] u/L eGg 
nufpg'xf];\ / z}Ifl0fs kf6Ldf n]Vb} hfg'xf];\ .  

 cGtdf ljBfyL{x¿n] k|:t't u/]sf a'Fbfx¿nfO{ ;d]6\b} df6fsf]] dxTTj 
;DaGwdf hLjhGt' tyf jg:kltsf] cf>o:yn, jg:kltn] vfgf agfpg], 
;;fgf ls/fx¿sf] hLjgrj|m k"/f ug{] cflb kIfnfO{ ;d]6L k|i6 kfg'{xf];\ . 

lj|mofsnfk 2 df6f] aGg] k|lj|mof 

 df6f] aGg] k|lj|mof;Fu ;DalGwt lel8of] jf Plgd];g jf lrq k|bz{g ug'{xf];\ 
/ ljBfyL{x¿nfO{ cjnf]sg ug{ nufO{ d'Vo d'Vo a'Fbfx¿ n]Vg nufpg'xf];\ . 
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 cjnf]sg kZrft\ df6f] s;/L s;/L aGg] /x]5 < kfn}kfnf] ljBfyL{nfO{ k|:t't 
ug{ nufpg'xf];\ / z}Ifl0fs kf6Ldf n]Vb} hfg'xf];\ . 

 ljBfyL{x¿n] k|:t't u/]sf a'Fbfx¿nfO{ ;d]6\b} cfjZos yk k[i7kf]if0f k|bfg 
ug'{xf];\ . 

--u_ d"Nofª\sg  

 df6f] eg]sf] s] xf] < 

 df6f] lsg dxTTjk"0f{ 5 < 

 df6f] aGg] s'g} 2 cf]6f k|lj|mofx¿sf] j0f{g u/ . 

-3_ kl/of]hgf sfo{  

ljBfyL{sf] cfˆgf] ljBfno jf a;f]af; :yfgsf] jl/kl/sf] If]qdf s'g s'g k|lj|mofn] 
df6f] lgdf{0f eP/x]sf] 5 < cjnf]sg ug{ nufpg'xf];\ / 5f]6f] k|ltj]bg tof/ u/L 
k|:t't ug{ nufpg'xf];\  . 

-ª_ yk cWoog ;fdu|L  

df6f] 

k[YjLsf] ;txnfO{ 9fs]sf] aflx/L kftnf] txdf df6f] /x]sf] x'G5 . of] r6\6fgsf] 
IfoLs/0f eP/ aG5 . o;df vlghsf s0fx¿, h}ljs j:t'x¿, xfjf, kfgL, hLljt j:t' 
cflb /x]sf x'G5g\ .    

k[YjLsf] ;txdf /x]sf r6\6fgx¿ xfjf, kfgL, gbL, lxdgbL cflbsf sf/0f 6'lj|mG5g\ / 
Ps 7fpFaf6 csf]{ 7fpFdf hDdf x'G5g\ .  
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llbg M 5 df6fsf]] agfj6 / df6fsf]] k|f]kmfOn 

-s_ ljlzi6 p2]Zo   
 df6fsf] agfj6sf] j0f{g ug{  
 cfˆgf] j/k/ /x]sf] df6fsf] k|f]kmfOn b]vfpg / o;sf] lrq agfpg  

-v_  l;sfO ;xhLs/0f lj|mofsnfk  
lj|mofsnfk 1 df6fsf] agfj6 
ljBfyL{{x¿nfO{ df6fsf]] ;ª\slnt gd'gfx¿ k|bz{g ub}{ df6f] s;/L ag]sf] x'G5 < o;sf] 
agf]6 s:tf] x'G5 < eGg] h:tf k|Zgx¿ ;f]Wg'xf];\ . pgLx¿af6 k|fKt pTt/nfO{ ;d]6\b} 
df6fsf] agfj6nfO{ k|i6 kfg'{xf];\ . ;fy} df6fsf] lsl;dcg';f/ df6fdf kfOg] tTTjx¿ 
km/s km/s x'g] s'/f klg atfOlbg'xf];\ . 
lj|mofsnfk 2 df6fsf] agfj6 ;DaGwL k|of]ufTds sfo{ 
kf7\ok':tssf] k[=;ª\Vof 175 sf] lj|mofsnfk 1 k|of]u u/fpg'xf];\ / ljBfyL{x¿nfO{ 
cjnf]sg ug{ nufO{ lrq agfpg nufpg'xf];\ . 
lj|mofsnfk 3 df6fsf] k|f]kmfOn 
ljBfyL{{x¿nfO{ lstfasf] lrq g+= 19.2 cjnf]sg ug{ nufpg'xf];\ jf ljBfno j/k/sf] 
s'g} 7fpFsf] df6fsf] k|f]kmfOn b]vfOPsf] rf6{k]k/ k|bz{g ub}{ df6fsf] k|f]kmfOnsf] kl/ro 
lbO{ :ki6;Fu JofVof ul/lbg'xf];\ / of] 7fpFcg';f/ km/s km/s x'g ;Sg] s'/f k|i6 
kfg'{xf];\ . 
rf6{k]k/sf] gd'gf  
     df6fsf] k|f]kmfOn 

 

-u_ d"Nofª\sg  

 df6f] s'g s'g j:t'x¿ ldnL ag]sf] x'G5 < 
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 df6fsf] k|f]kmfOn eg]sf] s] xf] < ;fdfGotof df6fsf] k|f]kmfOn s:tf] x'G5, 
eg . 

 ;fwf/0ftof df6fsf] agfj6 s:tf] x'G5 < j0f{g u/ . 

--3_ kl/of]hgf sfo{  

 ljBfyL{{x¿nfO{ cfˆgf] 3/ jf ljBfno glhs Ogf/ jf cGo To:t} ulx/f] 
vf8n vg]sf] 7fpFdf uO{ lg:s]sf] df6f] / cGo kbfy{ cjnf]sg ug{ eGg'xf];\ 
. oxL cjnf]sgsf] cfwf/df pSt :yfgdf kfOg] df6fsf] k|f]kmfOn lrq tof/ 
u/L sIffdf k|:t't ug{ nufpg'xf];\ . 

 ljBfnon] cfof]hgf ug]{ z}lIfs e|d0f sfo{j|mdcGtu{t ljBfyL{{nfO{ 
ljBfnoaf6 glhs} /x]sf] s'g} :yfgdf 3'Dg n}hfg'xf];\ . e|d0fsf] j|mddf ;f] 
:yfgaf6 df6fsf] gd'gf ;ª\sng u/L ljBfnodf Nofpg'xf];\ / pSt :yfgsf] 
df6fsf] agfj6 cjnf]sg ug{ nufpg'xf];\ . ;fy} ljBfno If]q  / pSt e|d0f 
If]qsf] df6fsf] agfj6sf] t'ngf ug{ nufO{ t'ngfTds k|ltj]bg n]Vg 
nufpg'xf];\ . 

-ª_ yk cWoog ;fdu|L  
k[YjLsf] agfj6 

 

 

 

 

 

 

 

 

 

 

 

k|fljlws zAbfjnL M loam : A soil with a mixture of clay, silt, sand and humus is 
often referred to as a loam. It contains the nutrients necessary for plants, holds 
sufficient water to make them available to the plant roots, with air pockets between 
the particles to allow good drainage, and it holds together well. 
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llbg M 6 e"Ifo / lgIf]k0f 

-s_ ljlzi6 p2]Zo   

 e"Ifo / lgIf]k0fsf] kl/ro lbg  

 e"Ifo / lgIf]k0f ;fy ;fy} eO/xg] k|lj|mof x'g\ egL pbfx/0f;lxt JofVof ug{  

 e"Ifo / lgIf]k0f u/fpg] sf/s tTTjx¿ atfpg 

-v_  l;sfO ;xhLs/0f lj|mofsnfk 

lj|mofsnfk 1 e"Ifo / lgIf]k0fsf] cjwf/0ff 

ljBfyL{{x¿nfO{ lgDg k|Zgx¿ ;f]wL 5nkmn u/fpg'xf];\ . 

 s] ltdLx¿n] af9L cfPsf] / klx/f] uPsf] b]v]sf 5f} < ToxFf s] s] eO/x]sf] 
x'G5 < 

 jiff{sf] ;dodf vf]nf, gbL lsgf/df df6f] aufPsf], hldg eTs]sf] b]v]sf 5f}, 
lsg To;sf] ePsf] xf]nf < 

 xfjfx'/Ln] Ps 7fpFsf] df6f], afn'jf p8fP/ csf]{ 7fpFdf k'¥ofPsf] klg b]v]sf 
5f} < 

ljBfyL{{x¿af6 cfkm\gf cg'ej;lxt dflysf k|Zgx¿nfO{ ;d]t ;d]6L pTt/ lbg nufO{ 

5nkmnaf6 e"Ifo / lgIf]k0f Ps cfk;df ;DalGwt ePsf] s'/f atfOlbg'xf];\ . 

lj|mofsnfk 2 e"Ifo / lgIf]kgsf sf/s tTTjx¿ 

e"Ifo / lgIf]k0f h:tf lj|mofx¿ b]vfOPsf] rf6{x¿ jf lel8of] jf Plgd];g k|bz{g ub}{ 

e"Ifo / lgIf]k0fsf]] sf/s tTTjx¿ klxrfg ug{ nufpg'xf];\ /  xfjf, kfgL, jiff{, gbL, 

;d'b| cflb cflb sf/s tTTjx¿ x'g\ egL k|i6 ul/lbg'xf];\ . 

-u_ d"Nofª\sg  

 e"Ifo / lgIf]k0f eg]sf] s] s] x'g < 

 e"Ifo / lgIf]k0fsf sf/s tTTjx¿sf] gfd eg . 

 e"Ifo / lgIf]k0f ;Fu;Fu} eO/xg] k|fs[lts k|lj|mof x'g\  . of] egfOnfO{ 

pbfx/0f;lxt k'li6 u/ . 
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--3_ kl/of]hgf sfo{ 

 ljBfyL{{x¿nfO{ ljBfno If]q glhssf] kxf8 jf gbL lsgf/df 3'dfpg 
n}hfg'xf];\ . o;/L 3'Dg hFfbf pSt :yfgdf s;/L e"Ifo eO/x]sf] 5 cWoog 
u/L k|ltj]bg tof/ ug{ nufpg'xf];\ . 

-ª_ k|fljlws zAbfjnL 

e"Ifo M xfjf, kfgL, lxpF, u'?Tj cflbsf sf/0f hldg jf df6f] jf r6\6fg Ps 7fpFaf6 
csf]{ 7fpFdf hfg] jf 6'lj|mg] lj|mof 

lgIf]k0f M e"Ifo jf IfoLs/0f eO{ cfPsf df6f] tyf r6\6fgsf 6'j|mfx¿ s'g} :yfgdf 
hDdf x'g] lj|mof . atf; nfu]/, lxdgbL hDbf, vf]nf jf gbL ;dy/ :yndf la:tf/} 
aUbf lgIf]k0f x'G5 .  
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llbg M 7 df6fsf] ;+/If0f  

-s_ ljlzi6 p2]Zo  

 df6fsf] Ifo eO/xg'sf sf/0fx¿ klxrfg ug{  

 df6fsf] ;+/If0f ug]{ pkfox¿ atfpg  

-vv_  l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1: df6fsf]] Ifo  

ljBfyL{{x¿nfO{ xfd|f] h:tf] kxf8L w/ftn ePsf] 
b]zdf a;]{lg s;/L df6f] Ifo eO/x]sf] 5 < egL 
;d"xdf 5nkmn u/fpg'xf];\ / lgisif lbg'xf];\ . 

lj|mofsnfk 2 : df6fsf]] ;+/If0f   

 df6fsf]] Ifo eO/x]sf] / df6fsf]] ;+/If0f 
ug]{ pkfox¿sf af/]df 5nkmn 
u/fpg'xf];\ / Ifo eO/x]sf] / df6fsf]] 
;+/If0f ug]{ pkfox¿ emNsfpg] lsl;dsf 
kf]:6/ cyjf rf6{ jf lel8of] jf Plgd];g 
k|bz{g ub}{ df6fsf]] Iflt x'g] sf/0fx¿ 
klxrfg ug{ nufpg'xf];\ / cfjZos 
k[i7kf]if0f lbg'xf];\ . 

b|i6Jo M df6fsf]] ;+/If0f;Fu ;DalGwt sfd ug]{ 
ljleGg ;ª\3;+:yfaf6 k|fKt kf]:6/ tyf kDKn]6nfO{ 
sIffdf k|bz{gsf] nflu k|of]u ug{ ;lsG5 . 

-u_ d"Nofª\sg 

 xfd|f] b]zdf df6fsf]] Ifo eO/xg'sf sf/0fx¿ s] s] x'g\ <  

 df6fsf]] ;+/If0f ug{ ckgfpg ;lsg] s'g} 5 cf]6f pkfox¿ s] s] xf]nfg\ < 

-3_ kl/of]hgf sfo{  

ljBfnosf] If]q j/k/ ePsf kxf8L If]q cyjf gbL ePsf If]qdf df6f] ;+/If0fsf] nflu 
s] s:tf k|of;x¿ eO/x]sf 5g\ < cjnf]sg u/L cWoog k|ltj]bg tof/ kfg{ 
nufpg'xf];\ . 

-ª_ k|fljlws zAbfjnL  

 Terrace Framing = sfGnf v]tL k|0ffnL, u/f v]tL k|0ffnL 
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--r_ yk cWoog ;fdu|L  

 

 

 

 

 

 

 

 

 

 

;Gbe{ ;fdu|L  

1. https://www.youtube.com/watch¿v=8a7p1NFn64s 

2. http://geology.com/minerals/ 

3. http://www.dmgnepal.gov.np/resources/metallic-minerals 
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PPsfO   20      df};d / xfjfkfgL 

cg'dflgt 3G6L 6 (;}4flGts 5 / k|of]ufTds 1) 

1= l;sfO pknlAw 

 xfjfkfgLsf] kl/efiff lbO{ o;nfO{ c;/ kfg]{ tTTjx¿sf] JofVof ug{  

 g]kfnsf] xfjfkfgL ;DaGwL ;fdfGo hfgsf/L lbg  

 dg;'g aGg] k|lj|mof, g]kfndf cfpg] dg;'g / dg;'gaf6 x'g] c;/a JofVof 
ug{  

2=  ljifoj:t' ljefhg / ;fdu|L  

lbg  ljifoj:t' l;sfO / ;fdu|L  

1 df};d / xfjfkfgL pi0f, ;dzLtf]i0f / zLt k|b]zsf] pbfx/0f;lxtsf] 
lrq jf rf6{   

2 xfjfkfgLdf k|efj kfg]{ 
tTTjx¿  

ef}uf]lns rf6{ jf lrq, Unf]a 

3  g]kfnsf] xfjfkfgL xfjfkfgLsf] ;ª\s]t ePsf] g]kfnsf] gS;f  

4 dg;'g  dlxgf / dg;'gsf] 38L lrq  

5  dg;'gsf c;/x¿  dg;'gsf c;/sf] rf6{  

6 g]kfnsf] xfjfkfgL  
emlNsg] lrq jf 
gS;fsf] gd'gf lgdf{0f  

lrq lgdf{0fsf] nflu M sf8{l;6 k]k/, k]lG;n, O/]h/, 
;fOgk]g, dfs{/  

sf]nfh lgdf{0fsf] nflu M KnfOp8, k]lG;n, df{s/, 
;fOgk]g, u]8fu'8L, afn'jf, km]lasf]n  

3=  ljlzi6 p2]Zo, l;sfO  ;xhLs/0f lj|mofsnfk / d"Nofª\sg  

lbg 1 df};d / xfjfkfgL 

-s_ ljlzi6 p2]Zo   

 df};d / xfjfkfgLsf] kl/ro lbg  

 df};d / xfjfkfgL 7fpFcg';f/ km/s x'G5 eGg] s'/f;Fu kl/lrt x'g  

 df};d / xfjfkfgLlarsf] leGgtf 5'6\ofpg  

-v_ l;sfO  ;xhLs/0f lj|mofsnfk  
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llj|mofsnfk 1 df};d / xfjfkfgLsf] kl/ro 

 ljBfyL{x¿nfO{ Ps xKtf;Ddsf] df};d ;DaGwL cfkm"n] cg'ej u/]sf s'/fx¿ -
3fd nfu]sf], kfgL k/]sf], afbn nfu]sf], x'/L atf; rn]sf], lxp k/]sf], cl;gf 
k/]sf], s'lx/f] nfu]sf] cflb_ atfpg nufpg'xf];\ . 

 sIffdf ePsf ljBfyL{{x¿nfO{ lxdfn, kxf8 / t/fO{sf ljleGg 7fpFsf] xfjfkfgL 
s:tf] s:tf] x'G5 eGg] k|Zg ub}{ 5nkmn ;'? ug{'xf];\ . pbfx/0fsf nflu 
gfDr]ahf/, tfg;]g, wgu9L cflb jf cfkm\gf] kl/j]zcg';f/sf o:t} 7fpFsf] gfd 
lng ;lsG5 . 

 dflysf b'O{ lj|mofsnfkx¿sf] cfwf/df df};d / xfjfkfgLsf] kl/efiff lbg 
nufpg'xf];\ . ljBfyL{x¿n] k|:t't u/]sf cg'ejx¿sf] cfwf/df df};d / 
xfjfkfgLsf] kl/efiff lbg'xf];\ . -lglZrt If]qsf] lgZrt ;dofjlwsf] 
jfo'd08nLo cj:yf df};d xf] eg] jfo'd08nLo cj:yfsf] jflif{s cf};t ¿k g} 
xfjfkfgL xf] ._ 

lj|mofsnfk 2 df};d / xfjfkfgLlarsf] leGgtf 

 t/fO{, kxf8 / lxdfnsf] xfjfkfgL tyf pSt 7fpFx¿df x'g] l5g l5gdf x'g] 
kl/jt{gsf] cfwf/ h:tf kIfsf] cfwf/df df};d / xfjfkfgLlardf x'g] km/snfO{ 
;d"xut ¿kdf 5nkmn ug{ nufO{ leGgtf rf6{ tof/ kfg{ nufpg'xf];\ . 

 df};d / xfjfkfgL ;DaGwL lrq jf Plgd];g jf lel8of] k|bz{g ug'{xf];\ / 
ljBfyL{x¿nfO{ cjnf]sg ug{ nufpg'xf];\ . 

 cfcfkm\gf] ;d"xn] df};d / xfjfkfgL ;DaGwL leGgtfsf] rf6{df yk km/ssf 
a'Fbfx¿ eP yk ug{ nufpg'xf];\ / ;d"xut ¿kdf k|:t't ug{ nufpg'xf];\ . 

 df};d / xfjfkfgLlarsf] leGgtf n]lvPsf] rf6{ k|bz{g ug'{xf];\ / ljBfyL{x¿n] 
;d"xut ¿kdf tof/ u/]sf] leGgtfsf] rf6{ t'ngf ug{ nufpg'xf];\ .  

 pi0f, ;dzLtf]i0f / zLt xfjfkfgL ePsf ljleGg k|b]zsf] pbfx/0f;lxt ljZjsf] 
dfglrq jf rf6{ b]vfpFb} ljleGg :yfgsf] df};d / xfjfkfgLsf af/]df k|i6 
kfg{'xf];\ .  

-u_ d"Nofª\sg  

 df};d eg]sf] s] xf] < xfjfkfgL eg]sf] s] xf] < 

 s'g} 7fpFdf hf8f] / s'g} 7fpFdf udL{ x'g'sf] sf/0f s] xf] < 

 xfjfkfgLn] s] s]nfO{ k|ToIf k|efj kfb{5 < 

-3_ kl/of]hgf sfo{  
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Dff};d / xfjfkfgLsf] af/]df cWoog tyf cfkm\gf] cg'ej Pjd\ kl/jf/sf ;b:osf] 
;d]t cg'ej ;ª\sng u/L cWoog k|ltj]bg tof/ kfg{ nufpg'xf];\ . 

--ª_ k|fljlws zAbfjnL  

Moist : wet, damp, dank, humid mean covered or more or less soaked with 
liquid.  

Tropical Climate : Much of the equatorial belt within the tropical 
climate zone experiences hot and humid weather. There is abundant 
rainfall due to the active vertical uplift or convection of air that takes place 
there, and during certain periods, thunderstorms can occur every day. 
Temperate : relating to or denoting a region or climate characterized by 
mild temperatures. 

 

lbg 2 xfjfkfgLdf k|efj kfg]{ tTTjx¿ (Factors Effecting Climate) 

-s_ ljlzi6 p2]Zo   

 xfjfkfgLdf k|efj kfg]{ tTTjx¿sf] j0f{g ug{ . 

-v_ l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1 xfjfkfgLdf k|efj kfg]{ TfTTjx¿sf] klxrfg 

 Zf}Ifl0fs kf6Ldf e"dWo] /]vfb]lvsf] b"/tf, prfO, 9fn, ;d'b|L b"/tf, ;d'b|L 
wf/, jg h+un, gbLgfnf, :yfgLo jfo', dfgjLo lj|mofsnfk cflb 
n]Vg'xf];\ . 

 Dffly n]lvPsf s'/fx¿ s'g ljifo;Fu ;DalGwt xf]nfg\ ;f]Rg nufpg'xf];\ 
/ eGg nufpg'xf];\ . 

 ljBfyL{x¿sf] k|ltlaDagkl5 dfly plNnlvt kIfx¿ xfjfkfgLdf k|efj 
kfg]{ TfTTTjx¿ x'g\ egL lgisif{ lbg'xf];\ . 

lj|mofsnfk 2 xfjkfgLdf k|efj kfg]{ tTTjx¿df 5nkmn 

 ljBfyL{x¿nfO{ ltg ;d"xdf ljefhg ug'{xf];\ . kf7\ok':tssf] lrq g=+ 
20.1, 20.2, 20.3 jf o:t} ;+slnt rf6{nfO{ ;d"xut ¿kdf ljt/0f ug'{xf];\ 
.  

 ljt/0f ul/Psf lrq xfjfkfgLdf k|efj kfg]{ s'g s'g tTTTj;Fu ;DalGwt 
xf]nfg\ < klxrfg ug{ nufO{ j0f{g ug{ nufpg'xf];\ . 

 o; sfo{df cfjZos k[i7kf]if0f ;d]t k|bfg ug'{xf];\ . 
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--u_ d"Nofª\sg   

 e"dWo] /]vfaf6 hlt pTt/ jf blIf0flt/ nfUof] plt hf8f] x'g'sf] sf/0f s] 
xf] < 

 hldgsf] prfO / 9fnn] s;/L xfjfkfgL kl/jt{g x'G5 < 

-3_ k|fljlws zAbfjnL  

Altitude : altitude is a distance measurement, usually in the vertical or "up" 
direction, between a reference datum and a point or object. 
Lattitude : A measure of relative position north or south on the Earth's 
surface, measured in degrees from the equator, which has a latitude of 0°, 
with the poles having a latitude of 90° north and south. 
Slope : Slope, slant mean to incline away from a relatively straight surface 
or line used as a reference.  

-ª_ yk cWoog ;fdu|L  

The climate of any particular place is influenced by a host 
of interacting factors. These include latitude,elevation, nearby 
water, ocean currents, topography,vegetation, and prevailing winds. The 
global climate system and any changes that occur within it also influence 
local climate. 

Parts of South Asia are humid and tropical wet  due to its 
high elevation. Elevation has effects on temperatures such as regions with 
higher elevations are colder. South Asia has a humid climate due to its  
higher elevation. The evidence shows that the climate is affected by 
the elevation. 

Latitude or distance from the equator. Temperatures drop the further an 
area is from the equator due to the curvature of the earth. In areas closer to 
the poles, sunlight has a larger area of atmosphere to pass through and the 
sun is at a lower angle in the sky. 

Earth's Tilt is the Reason for the Seasons. During the year, the seasons 
change depending on the amount of sunlight reaching the Earth as it 
revolves around the Sun. The seasons are caused as the Earth, tilted on its 
axis, travels in a loop around the Sun each year. 
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Prevailing winds affect the climate of an area. The direction of 
local winds is determined by the daily temperature variations. When the air 
over the land is warmer than the air over a body, the wind blows from the 
water to the land and is called a sea breeze. 

The climatic factors include rainfall and water, light, temperature, relative 
humidity, air, and wind. They are abiotic components, including topography 
and soil, of the environmental factors that influence plant growth and 
development. Mountains, valleys and local topography affect the 
movement of air, precipitation and temperature. This results in areas that 
are wetter, drier or warmer than surrounding flatlands. 

llbg 3 g]kfnsf] xfjfkfgL 

-s_ ljlzi6 p2]Zo   

 g]kfnsf ljleGg If]qsf] xfjfkfgL;Fu kl/lrt x'g   

-v_  l;sfO  ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1 g]kfndf kfOg] xfjfkfgL klxrfg 

 sIffdf ……g]kfndf s:tf] s:tf] xfjfkfgL kfOG5 <ÚÚ egL z}Ifl0fs kf6Ldf 
n]Vg'xf];\ . ljBfyL{nfO{ lxdfn, kxf8 / t/fO{ n]lvPsf d]6fsf8{ ljt/0f ug'{xf];\ 
/ ;d"x ljefhg ug{'xf];\ . d]6fsf8{df n]lvPsf :yfgdf kfOg] xfjfkfgLsf 
af/]df ljBfyL{{x¿nfO{ cfkm"n] hfg]sf] s'/f n]Vg eGg'xf];\ / ;d"xut ¿kdf 
k|:t't ug{ nufpg'xf];\ .  

 cyjf x/]s ljBfyL{{af6 d]6fsf8{df n]Vg nufO{ lkmtf{ lnFb} ;a}n] b]Vg] u/L 
z}Ifl0fs kf6Ldf ltg ;d"x agfO{ 6fF:g'xf];\ / 5nkmn u/fpg'xf];\ .  

lj|mofsnfk 2 g]kfndf kfOg] xfjfkfgLsf] lrqåjf/f 5nkmn 

 cfkm"n] tof/ kf/]sf] lrq jf lrq g=+ 20.4 h:t} gS;f jf g]kfndf] xfjfkfgL 
emlNsg] >Job[Zo ;fdu|L k|bz{g ug'{xf];\ / ljBfyL{x¿nfO{ cjnf]sg ug{ nufO{ 
d'Vo d'Vo a'Fbfx¿ l6kf]6 ug{ nufpg'xf];\ . 

 a'Fbfx¿ l6kf]6 ubf{ pi0f k|b]z, prfO, tfkj|md, pj{/fzlSt, ktem8, sf]0fwf/L 
jg:klt, 6'G8f jg:klt, dg;'g cflbnfO{ Wofg lbg eGg'xf];\ . 

 lrq jf lel8of] jf Plgd];g h:tf ;fdu|Lsf] dfWodaf6 g]kfnsf] xfjfkfgL 
;DaGwdf lgrf]8 k|:t't ug'{xf];\ . 



233 
 

--u_ d"Nofª\sg 

 pi0f xfjfkfgL slt prfOdf kfOG5 < 

 g]kfnsf] k"jL{o If]qdf eGbf klZrdL If]qdf a9L udL{ x'g'sf] sf/0f s] xf] 
< 

 g]kfndf sf]0fwf/L jg:klt sxfF kfOG5 < 

-3_ kl/of]hgf sfo{  

 g]kfnsf] xfjfkfgLsf] af/]df ljleGg ;|f]tx¿sf] cWoog tyf cfkm\gf] cjnf]sgsf] 
cfwf/df  cWoog k|ltj]bg tof/ kfg{ nufO sIffdf s]xL ljBfyL{sf] k|:t't ug{ 
nufpg'xf];\ .  

-ª_ k|fljlws zAbfjnL  

Monsoon : the seasonal wind of the Indian Ocean and southern Asia, 
blowing from the southwest in summer and from the northeast in winter. 

 

lbg 4  dg;'g 

-s_  ljlzi6 p2]Zo  

 dg;gsf] kl/ro lbg   

 g]kfnsf] x'g] dg;'gsf] JofVof ug{    

-v_  l;sfO  ;xhLs/0f lj|mofsnfk   

lj|mofsnfk 1 dg;'gsf] kl/ro 

ljBfyL{nfO{ tn lbOPsf] h:t} lrq b]vfO{  lgDg 
k|Zg ;f]Wg'xf];\ . 

 lrqdf s] b]vfOPsf] 5 < 

 lrqdf 36]sf] 36gf s] xf] < 

 dg;'g eg]sf] s] xf] < 

ljBfyL{af6 k|fKt k|ltlj|mofnfO{ ;d]6\b} dg;'gsf] 
sf/0fn] kfgL k/]sf], dg;'g eg]sf] cfjlws jfo' 
xf] egL lgisif{ lbg'xf];\ .  

lj|mofsnfk 2 g]kfndf x'g] dg;'g / jiff{ 
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lgDg k|Zgx¿ ;f]wL g]kfndf x'g] dg;'g / jiff{ ;DaGwdf ljBfyL{x¿af6 k|ltlj|mofx¿ 
lng'xf];\ . 

 g]kfndf s'g ;do;Dd dg;'gL jfo'n] kfgL kf5{ <  

 Gf]kfnsf] dWo dg;g' s'g s'g dlxgfdf 
k5{ <  

 lxpFbdf jfo' hldgaf6 stflt/ hfG5 < 
lxpFb] dg;'g eGf]sf] s] xf] <  

 udL{sf] ;dodf ;d'b|df rfk sd x'G5 ls 
a9L, lsg <  

 u|LidsfnLg dg;'g eg]sf] s] xf] <  

 dg;'gsf] k|d'v ljz]iftf s] xf] <  

 g]kfndf s'g :yfgaf6 dg;'g jfo' cfpF5 
<  

 g]kfndf ;a} eGbf a9L / ;a} eGbf sd 
kfgL s'g 7fpFdf k5{, lsg <  

g]kfnsf] dg;'g ;DaGwdf OG6/g]6af6 8fpgnf]8 ul/Psf] ;fdu|L jf lrqsf] cjnf]sg 
u/fpg'xf];\ / dfly plNnlvt k|Zgx¿sf] pTt/sf] tflnsf rf6{ agfpg nufpg'xf];\ .  

-u_ d"Nofª\sg 

 dg;'g eg]sf] s] xf] < 

 g]kfndf dg;'g sxfFaf6 cfpF5 < 

 kf]v/fdf a9L / dgfªdf sd jiff{ x'g'sf] sf/0f s] xf] <  

 cfjlws jfo' eg]sf] s] xf] < 

-3_ kl/of]hgf sfo{  

dg;'g tyf dg;'gL jfo'n] g]kfndf kf/]sf] jf kfg]{ u/]sf] k|efjsf ;Gbe{df ljleGg 
;|f]tx¿sf] cWoog ug{ nufO{ k|:t't ug{ nufpg'xf];\ . 

-ª_ k|fljlws zAbfjnL  

Rain shadow: a dry area on the leeward side of a 
mountainous area (away from the wind). The 
mountains block the passage of rain-producing 
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weather systems and cast a "shadow" of dryness behind them. 
A gabion is a cage, cylinder, or box filled with rocks, concrete, or 
sometimes sand and soil for protection of flood. A gabion wall is a retaining 
wall made of stacked stone-filled gabions tied together with wire.  
landslide: A landslide, also known as a landslip, is a form of mass wasting 
that includes a wide range of ground movements, such as rockfalls, deep 
failure of slopes, and shallow debris flows. Landslides can occur 
underwater, called a submarine landslide, coastal and onshore 
environments.  

--r_ yk cWoog ;fdu|L  

Extreme weather includes unexpectable, unusual, unpredictable severe or 
unseasonal weather; weather at the extremes of the historical distribution—
the range that has been seen in the past. Often, extreme events are based on 
a location's recorded weather history and defined as lying in the most 
unusual ten percent. 
The word "tundra" usually refers only to the areas where the subsoil is 
permafrost, or permanently frozen soil. (It may also refer to the treeless 
plain in general, so that northern Sápmi would be included.) 
Permafrost tundra includes vast areas of northern Russia and Canada. They 
cover about 20 percent of Earth's surface. They are some of the coldest 
places on Earth. The tundra is an area of treeless, level or rolling ground 
found in cold regions. It accounts for roughly 10 percent of Earth's surface. 
Temperate deciduous forests or temperate broad-leaf forests are 
dominated by trees that lose their leaves each year. They are found in areas 
with warm, moist summers and mild winters. The three major areas of 
this forest type occur in the Northern Hemisphere: eastern North America, 
East Asia, and Europe. 

 

lbg 5   dg;'gsf c;/x¿ (Effects of Monsoon) 

-s_  ljlzi6 p2]Zo   

 dg;'gsf c;/x¿ atfpg  

-v_  l;sfO  ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1 dg;'gsf c;/x¿sf] klxrfg 



236 
 

ljBfyL{{x¿sf] 5– 6 cf]6f ;d"x lgdf{0f ug'{xf];\ . ;d"xut ¿kdf dg;'gsf Ps 
;sf/fTds Ps gsf/fTds c;/ n]Vg nufO{ ;f] c;/ emlNsg] lrq klg sf]g{ 
nufpg'xf];\ . oL lrqnfO{ sIffdf kfn}kfnf] k|:t't ug{ nufpg'xf];\ . cGo ;d"xnfO{ 
d"Nofª\sg ug{ / k[i7kf]if0f lbg nufpg'xf];\ . 

llj|mofsnfk 2 dg;'gsf c;/x¿sf] cjnf]sg 

dg;'gsf ;/fsfTds c;/x¿ -l;FrfO, s[lif pTkfbsTj j[l2, vfg]kfgLsf] cfk"lt{, ljB't\ 
pTkfbg, lztntf_ / gsf/fTds c;/x¿ - af9L klx/f] hfg], e"Ifo, 8'afg_ tyf c;/ 
Go"gLs/0f ug]{ pkfox¿ -t6jGw lgdf{0f, j[If/f]kg, jg hª\unsf] ;+/If0f_ ;Fu 
;DalGwt lrq jf Plgd];g jf lel8of] k|bz{g u/L cjnf]sg ug{ nufpg'xf];\ / To;sf] 
cfwf/df lgisif{ lbg'xf];\ . 

-u_ d"Nofª\sg  

 dg;'gsf ;sf/fTds / gsf/fTds c;/x¿ s] s] x'g\ < 

 dg;'gsf gsf/fTds c;/nfO{ Go"g ug{ s] ug'{k5{ < 

-3_ kl/of]hgf sfo{ 

xfjfkfgLsf] ljljwtf;Fu} jg:kltdf klg k|efj kb{5 . ljBfyL{sf] cfkm\gf] jf;:yfgsf] 
xfjfkfgLsf] cj:yf / To;n] jg:kltdf kf/]sf] k|efj cWoog ug{ nufO{ l/kf]6{ sIffdf 
k|:t't ug{ nufpg'xf];\ . 

-ª_ k|fljlws zAbfjnL 

Tropical - of being or characteristic of a region or climate that is frost-free 
with temperature high enough to support year-round plant growth given 
sufficient moisture.  
Temperate- having temperature that are not too hot or too cold 
Tundra- a large area of flat land in northern part of the world where there 
are no trees and the ground is always frozen. 

-r_ yk cWoog ;fdu|L  

Some Positive and Negative Effects of Monsoons 
Positive effects Negative effects 

The rain at monsoon brings 
much-needed relief to farmers. It 
can have real implications for 
food production. 

Economy suffers when the summer 
monsoon comes late or is weak. People 
become sick.  
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Industry relies on the summer 
monsoon for it's rain. 

Heavy summer monsoons can cause great 
damage. It destroys crops. Animals die. 
Surroundings get dangerous and harmful 

It reduces green house gases.  When it’s late or weak, it leads to drought. 

It can lessen the affects of 
pollution. 

When it’s too strong, it can trigger floods. 
mobility becomes weak. 

--5_ ;Gbe{ ;fdu|L 

www.mnsd.net.docs.Gread8 science 
httpa//www.ucar.edu>learn 
www.climateandweather.net 
www.nepalink.com.nepal.climate.weather 
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PPsfO M 21    k[YjL / cGtl/If 

    ccg'dflgt 3G6L M 7 (5 ;}4flGts+ 2 k|of]ufTds ) 
1= l;sfO pknlAw  

 Kf[YjLsf] pTklTtaf/] s]xL kl/sNkgfx¿sf] JofVof ug{  

 ljleGg Ct'df ;"o{ / k[YjLsf] l:ylt kl/jt{gsf] JofVof ug{  

 rGb|df / k[YjLsf] l:yltsf cfwf/df rGb|snfsf] ljleGg l:yltsf] j0f{g ug{  

2= ljifoj:t' ljefhg / l;sfO  ;fdu|L  

 
3= ljlzi6 p2]Zo, l;sfO ;xhLs/0f lj|mofsnfk, d"Nofª\sg 

lbg M 1 k[YjLsf] pTklTtaf/] kl/sNkgf  

-s_ ljlzi6 p2]Zo   

 k[YjLsf] pTkltaf/] ul/Psf kl/sNkgfx¿ JofVof ug{  

-v_ l;sfO ;xhLs/0f lj|mofsnfk   

lj|mofsnfk 1 : k[YjLsf] pTklTt ;DaGwL kl/sNkgfx¿sf] klxrfg 

 ;j{k|yd ljBfyL{{{x¿nfO{ k[YjLsf] pTklTt ;DaGwdf /x]sf lh1f;fx¿ k|Zgsf] 
¿kdf ;f]Wg'xf];\ / pgLx¿;Fu 5nkmn ug'{xf];\ .  

lbg  ljifoj:t'  l;sfO   ;fdu|L  

1 

 
k[YjLsf] ;[li6 jf pTklTtaf/] 
kl/sNkgf  

OG6/g]6af6  8fpgnf]8 u/L lgsflnPsf 
ljifoj:t' ;DalGwt lrqx¿ tyf rf6{ 

2 k[YjLdf hLjx¿ pTklTt x'gfsf 
sf/0fx¿  

Kf[YjLsf] Oltxf; ;DaGwL >Job[Zo ;fdu|L 

3 k[YjL / ;"o{sf] l:ylt kl/jt{g  
Ct' kl/jt{g  

Unf]a, an 

4 Ct' kl/jt{g Ct' kl/jt{gsf] rf6{, Unf]a 

5 Ct' kl/jt{g M k|of]ufTds  

6 rGb|dfsf] snf  rGb|dfsf] snf rf6{, rGb|dfsf] snf 
;DaGwL lel8of] jf Plgd];g 

7 rGb|dfsf] snf M k|of]ufTds  
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-s_ k[YjLsf] ;[li6 slxn] / s;/L eof] xf]nf < 

-v_ k[YjLsf] ;txdf ePsf] ;'Gb/ kxf8, kj{t, gbLgfnf, tfn, ;d'b|, d}bfg s;/L ag] 
xf]nfg < 

-u_ ;"o{, rGb|df, u|x, tf/fx¿ s;/L ag] xf]nfg\ < 

 5nkmnkl5 k[YjLsf] pTkltaf/] xfn;Dd ;j{dfGo l;4fGt k|ltkfbg 
geO;s]sf] oyfy{ atfpFb} ljleGg j}1flgsx¿ cfcfˆgf] lsl;dn] k[YjLsf] 
pTklTt ;DaGwL kl/sNkgfx¿ k|:t't u/]sf] s'/f atfOlbg'xf];\ .  

 tL kl/sNkgfx¿ s] s] xf]nfg\ ;f]Rg nufO{ k|:t't ug{ nufpg''xf];\ / 
ljBfyL{x¿n] eg]sf] kl/sNkgfx¿ Zf}Ifl0fs kf6Ldf n]Vb} hfg'xf];\ / s'g} 5'6]sf] 
eP atfOlbg'xf];\ . -hh{ akmgsf] kl/sNkgf, lgxfl/sf kl/sNkgf, Hjf/ 
;DaGwL kl/sNkgf / cfsfzuª\ufaf6 ;f}o{d08n ag]sf] kl/sNkgf_ 

llj|mofsnfk 2 : kk[YjLsf] pTklTt ;DaGwL ljleGg ;fdu|Lx¿sf] k|bz{g   

 Dffly plNnlvt k[YjLsf] kl/sNkgfx¿ ;DaGwL OG6/g]6af6 8fpgnf]8 
ul/Psf] lel8of] jf Plgd];g k|bz{g ug'{xf];\ . ljBfyL{x¿nfO{ cjnf]sg ug{ 
nufO{ pSt lel8of] jf Plgd];gsf] lrq agfpg nufpg'xf];\ . 

 Dffly plNnlvt k[YjLsf] pTklTt ;DaGwL rf/ kl/sNkgfsf] lrqfTds ¿k 
z}Ifl0fs kf6Ldf k|bz{g ug'{xf];\ / ljBfyL{x¿n] cfkm"n] agfPsf] lrqfTds 
k|:t'tnfO{ t'ngf ug{ nufpg'xf];\ . 

 Zf}Ifl0fs kf6Ldf 6fF; ul/Psf] lrqfTds k|:t'taf6 k|To]s kl/sNkgfsf] j0f{g 
ug{ nufpg'xf];\ . 

 ljBfyL{nfO{ lrqfTds kl/sNkgfsf] j0f{g ubf{ cGo ljBfyL{x¿nfO{ ;d]t 
cfjZos k[i7kf]if0f lbg nufpg'xf];\ / lzIfsn] ;d]t ;'emfj lbg'xf];\ . 

-u_ d"Nofª\sg 

 5f]6s/Ldf JofVof u/ M 

-c_ ;"o{ 6'lj|mP/ k[YjLnufot u|xx¿ Afg]sf] kl/sNkgf  

-cf_ lgxfl/sf kl/sNkgf 

    -O_ k[YjL pTklTtsf] Hjf/ l;4fGt 

    -O{_ cfsfz uª\ufaf6 ;f}o{d08n ag]sf] l;4fGt  

 Hjf/ l;4fGtsf k|ltkfbs sf] sf] x'g\ < 
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 Planetesimial hypothesis sf k|ltkfbs sf] x'g\ / pgn] of] l;4fGt slxn] 
k|:t't u/]sf lyP < 

 lgxfl/sf kl/sNkgfsf] k|ltkfbs / ;'wf/s sf] sf] lyP < 

--3_ k|fljlws zAbfjnL  

1.Planetesimial Hypothesis : The theory states that the planets were formed 
by the accumulation of extremely small bits of matter planetesimials that 
revolved around the sun. 
2.Nebular Hypothesis : The nebular hypothesis is the most widely accepted 
model in the field of cosmogony to explain the formation and evolution of 
the Solar System. It suggests that the Solar System formed from nebulous 
material. 

-ª_ kl/of]hgf sfo{  

lgxfl/sf kl/sNkgfsf ;DaGwdf ljBfyL{x¿nfO{ ljleGg ;|f]tx¿sf] cWoog ug{ nufO{ 
k|ltj]bg tof/ kfg{ nufpg'xf];\ / sIffdf k|:t't ug{ nufpg'xf];\ . 

-r_ yk cWoog ;fdu|L  

The Chamberlin–Moulton planetesimial hypothesis was proposed in 
1905 by geologist Thomas Chrowder Chamberlin and astronomer Forest 
Ray Moulton to describe the formation of the solar system. It was proposed 
as a replacement for the Laplacian version of the nebular hypothesis that 
had prevailed since the 19th century. 
The planetesimial theory is a theory on how planets form. According to 
the planetesimial hypothesis, when a planetary system is forming, there is a 
protoplanetary disk with materials from the nebulae from which the system 
came. This material is gradually pulled together by gravity to form small 
chunks. 
Tidal theory: theory of the origin of the solar system, involving the 
approach near the Sun of another star. This set up tidal forces, and the 
instability of the Sun resulted in part of its mass being torn off to form the 
planets. The theory was proposed by SirJames H. Jeans (1877–1946) and 
Sir Harold Jeffreys.  
Schematic representation of the Jeans-Jeffreys tidal hypothesis.  
(a) A tidal bulge is induced.  
(b) A filament of material is drawn out in which condensations form.  
(c) The produced protoplanets orbit the Sun with high eccentricities. 
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llbg M 2 k[YjLdf hLj pTklTt x'gfsf sf/0fx¿  

-s_ ljlzi6 p2]Zo   

 k[YjLdf hLj pTklTt x'gfsf sf/0fx¿ atfpg  

-v_ l;sfO ;xhLs/0f lj|mofsnfk   

lj|mofsnfk 1 : hLjx¿ pTklTt x'gfsf] nflu cfjZos kg]{ cj:yfx¿sf] klxrfg 

 hgfj/ tyf jg:klt afFRgsf] nflu cfjZos kg]{ kIfx¿sf] ;DaGwdf k|To]s 
ljBfyL{nfO{  cfcfkm\gf] skLdf a'Fbfx¿ n]Vg nufpg'xf];\ . 

 ljBfyL{x¿n] n]v]sf s'/fx¿nfO{ gbf]xf]l/g] u/L eGg nufpg'xf];\ / z}Ifl0fs 
kf6Ldf l6kf]6 ub}{ hfg'xf];\ / cGtdf ljBfyL{x¿n] eg]sf s'/fx¿nfO{ ;d]6\b} 
kfgL, clS;hg, sfa{g8fOS;fO8, hldg, gfO6f]hg, tfkj|md cflbsf] cfwf/df 
lgisif{ lbg'xf];\ . 

lj|mofsnfk 2 k[YjLdf hLjx¿sf] pTklTtsf sf/0fx¿ 

 dfly plNnlvt lj|mofsnfk Pssf] cfwf/df ljBfyL{{x¿nfO{ k[YjLdf hLjx¿sf] 
pTklTt x'gfsf sf/0fx¿ s] s] xf]nfg\ < egL 5nkmn ug{ nufpg'xf];\ . 

 5nkmnaf6 cfPsf s'/fx¿nfO{ ;d]6\b} k[YjLdf hLjx¿sf] pTklTt x'gfsf 
sf/0fx¿df hLjx¿nfO{ cfjZos kg]{ xfjf / tfkj|md pko'St x'g' tyf kof{Kt 
kfgLsf] pknAwtf x'g\ eGg] s'/f lgisif{ lbg'xf];\ . 

-u_  d"Nofª\sg  

 Dflg; hLljt /xg s] s] s'/fx¿sf] cfjZostf k5{ < 

 Jfg:klt hLljt /xg s'g s'g s'/fx¿sf] cfjZostf k5{ < 

 k[YjLdf hLjx¿ pTklTt x'gfsf d'Vo sf/0fx¿ s] s] x'g\ <  
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llbg 3 k[YjL / ;"o{sf] l:ylt kl/jt{g  

-s_ ljlzi6 p2]Zo   

 k[YjLsf] cIf / sIfsf] kl/efiff lbg  

 k[YjLsf] cIf / sIfsf] ;txlarsf] sf]0fsf] gfk eGg  

 k[YjLsf] cIf / sIf w/ftndf 66.5  sf] sf]0f kf/L 9Ns]sf] sf/0fn] k[YjLdf 
k/]sf k|efjx¿ atfpg  

-v_ l;sfO ;xhLs/0f lj|mofsnfk   

lj|mofsnfk 1  Unf]asf] cjnf]sg  

 sIffdf Unf]asf] k|bz{g ub}{ k[YjLn] ;"o{nfO{ s;/L kl/j|mdf ul//x]sf] x'G5 < 
egL ljBfyL{{x¿nfO{ k|Zg ug{'xf];\ . pgLx¿sf pTt/x¿df 5nkmn u/fpb} 
Unf]aåf/f k|i6 kfg'{xf];\ . 

 k[YjLsf] cIf / sIfsf] lrq÷rf6{ b]vfpb} logLx¿sf] kl/efiff eGg nufpg'xf];\ 
/ o; sfo{df ;xhLs/0f ug'{xf];\ . 

lj|mofsnfk 2 : k[YjLsf] 9NsfO / o;sf] k|efj 

 k[YjLsf] sIf w/ftndf k[YjLsf] cIf nDa ¿kdf g/xL 66.5  sf] sf]0fdf 
9lNsPsf] s'/f elglbg'xf];\ / o;sf sf/0fn] ubf{ k[YjLdf k/]sf] k|efjx¿Aff/] 
ljBfyL{{x¿nfO{ 5nkmn u/fpg'xf];\ . 

 ljBfyL{x¿sf cg'ejx¿nfO{ ;d]6\b}  66.5  sf] sf]0f kf/L 9Ns]sf] sf/0fn] 

k[YjLdf k/]sf] k|efj ;DaGwL lbg / /ft a/fa/ gx'g], Ct' kl/jt{g x'g], ;"o{sf] 
ls/0f Ps} 7fpFdf nDa¿kn] gkg]{,  ;"o{sf] dWofx\g a]nfsf] prfO lbglbg} 
36a9 eO/xg] s'/fx¿sf] cfwf/df lgisif{ lbg'xf];\ . 

-u_ d"Nofª\sg 

 kl/efiff eg  
-c_ k[YjLsf] cIf  -cf_ k[YjLsf] sIf 

 k[YjLsf] cIfn] k[YjLsf] sIf w/ftn;Fu slt l8u|Lsf] sf]0f agfP/ 9Ns]sf] 5 < 

 k[YjLsf] cIfn] sIf;Fu 66.5  l8u|Lsf] sf]0f agfP/ 9Ns]sf sf/0fn] k[YjLdf 

k/]sf] c;/x¿ s] s] x'g\ <  
-3_ kl/of]hgf sfo{  
Unf]a tyf lrq jf cGo ;fdu|L cWoog cjnf]sg u/L k[YjLsf] 9NsfO / o;n] kf/]sf] 
k|efj af/]df cWoog ul/ k|ltj]bg tof/ kfg{ nufpg'xf];\ . 
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--ª_ yk cWoog ;fdu|L  
Nepal’s climate varies with its topography. It ranges from tropical to arctic 
depending upon the altitude. The Terai region, which lies in the tropical 
southern part of the country, for instance, has a hot, humid climate. The 
mid-land regions are pleasant almost all year around, although winter 
morning and nights are cool. The northern mountain region, around an 
altitude above 3,353 meters has an alpine climate with a considerably lower 
temperature and thin air in winter as can be expected.  
 
 
 
lbg M 4  Ct' kl/jt{g  

-s_ ljlzi6 p2]Zo  

 Ct' kl/jt{gsf] sf/0f atfpg  

 Ps aif{df x'g] Ct'sf k|sf/x¿ atfpg  

 ljleGg Ct'df ;"o{ / k[YjLsf] l:ylt kl/jt{gsf] JofVof ug{  

 k[YjLdf jif{sf] ;a}eGbf nfdf] lbg nfdf] /ft tyf lbg / /ft a/fa/ x'g] 
;do atfpg  

-v_ l;sfO ;xhLs/0f lj|mofsnfk   

lj|mofsnfk 1: k[YjLdf x'g] Ct' kl/jt{g 

 ;j{k|yd ljBfyL{{x¿nfO{ lgDgfg';f/ k|Zgx¿ ;f]Wb} Ct' kl/jt{gaf/] 5nkmn 
u/fpg'xf];\ M 

 -c_ Ct' eg]sf] s] xf] < 

     -cf_ k[YjLdf Ct' kl/jt{g eO/xG5 ,lsg < 

 -O_ Ps jif{df sltcf]6f Ct'x¿ x'G5g\ / tL s'g s'g x'g\ < 

 5nkmnkl5 k[YjLn] ;"o{nfO{ bL3{j[Ttfsf/ sIfdf 3'Dbf slxn] ;"o{ glhs / 
slxn] 6f9f kg{ uO{ ljleGg efudf tfltg] / lrl;g] ePsfn] Ct' kl/jt{g 
eO/xG5 egL ljBfyL{{x¿nfO{ k|i6 kl/lbg'xf];\ . 

lj|mofsnfk 2 : Ct'sf] k|sf/    
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 Ps jif{nfO{ 4 cf]6f Ct'df  ljefhg ul/Psf] s'/f hfgsf/L u/fpFb} 4 cf]6} 
Ct'x¿sf] gfd eGg nufpg'xf];\ / z}Ifl0fs kf6Ldf n]Vg'xf];\ . 

llj|mofsnfk 3 : ;"o{ / k[YjLsf] l:ylt 

 Kff7\ok':tssf] lrq g+= 21.2 jf ;f] h:t} lrq agfOPsf] rf6{sf] k|bz{g ub}{ 
j|mdzM h'g 21, ;]K6]Da/ 23, l8;]Da/ 22 / dfr{ 21 sf] ;dodf x'g] ;"o{ / 
k[YjLsf] l:ylt :ki6 9ª\un] JofVof ul/lbg'xf];\ .  

 ;fy} ;f]xL ;dodf ;"o{ / k[YjLsf] cj:yfsf] sf/0fn] pTt/L / blIf0fL 
uf]nfw{df km/s km/s df};d tyf Ct'x¿ x'g] tYonfO{ k|i6 kfl/lbg'xf];\ . 

lj|mofsnfk 4 : ;;"o{ / k[YjLsf] l:yltsf cfwf/df g]kfndf k/]sf] c;/   

 xfd|f] b]z g]kfn k[YjLsf] pTt/L uf]nfw{df /x]sf] :d/0f u/fpFb} pTt/L uf]nfw{df 
jif{sf] ;a}eGbf nfdf] lbg h'g 21 (nueu c;f/ 8) / ;a}eGbf 5f]6f] lbg 
l8;]Da/ 22 -nueu k'; 7 ut] _ x'g] s'/f sf/0f;lxt atfOlbg'xf;\ . 

 To;}u/L ;]K6]Da/ 23 -nueu c;f]h 7 ut] _ / dfr{ 21 -nueu r}t 8 ut]_ 
;"o{sf] ls/0f l7s e"dWo] /]vfdfly kg]{ x'gfn] k[YjLsf] ;a} 7fFpdf lbg / /ft 
a/fa/ x'g] s'/f :ki6 kfl/lbg'xf];\ . 

 k[YjLn] cfkm\gf] sIfdf /xL lg/Gt/ ;"o{nfO{ kl/j|mdf ul//x]sf] x'gfn] ;"o{ / 
k[YjLsf] l:ylt cg';f/ Ct' kl/jt{gsf] j|md x/]s jif{ rln/xG5 eGg] s'/f 
atfOlbg'xf];\ .  

-u_ d"Nofª\sg  

 k[YjLdf Ct' kl/jt{g eO/xG5 , lsg < 
 g]kfndf Ps jif{nfO{ slt cf]6f Ct'df ljefhg ul/Psf] 5 < tL s'g s'g x'g\ 

< 
 h'g 21 df pTt/L uf]nfw{df lbg nfdf] / /ft 5f]6f] x'G5, lsg < 
 k[YjLdf lbg / /ft a/fa/ x'g] tfl/vx¿ s'g s'g x'g\ < of] a]nfdf jftfj/0f 

s:tf] x'G5 < 
 l8;]Da/ 22 sf lbg pTt/L / blIf0fL uf]nfw{df s'g s'g Ct'x¿ rln/x]sf] 

x'G5g\ < 

-3_ kl/of]hgf sfo{  

Ct'sf k|sf/ emNsg] lrq rf6{ agfO{ k|:t't ug{ nufpg'xf];\ . 
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llbg M 5 =Ct' kl/jt{g ;DaGwL k|of]ufTds lj|mofsnfk 

-s_ ljlzi6 p2]Zo  

 k[YjLdf x'g] Ct' kl/jt{gsf] k|of]uåf/f cjnf]sg ug{  

 k[YjLdf x'g] Ct' kl/jt{gsf] sf/0f atfpg  

 jif{sf] ;a}eGbf nfdf] lbg tyf lbg / /ft a/fa/ x'g] dlxgf / ut] jf tf/]v 
atfpg  

-v_ l;sfO ;xhLs/0f lj|mofsnfk   

lj|mofsnfk 1 : k[YjL / ;"o{sf] cj:yf / Ct' kl/jt{g 

 ljBfyL{{x¿dWo] b'O{ hgf ljBfyL{{nfO{ 5gf]6 ug'{xf];\ . 
 Ps hgf ljBfyL{{{nfO{ ;"o{sf] e"ldsf lgjf{x ug{sf] nflu 6r{nfO6 jf 

ˆNof;nfO6 (flash light) lbg'xf];\ / vfnL 7fFpdf (aLrdf) pleg nufpg'xf];\ 
. 

 To;}u/L csf]{ ljBfyL{{nfO{ 66.5  sf] 9NsfO;lxt agfPsf] -ahf/df kfOg] jf 

ljBfyL{n] lgdf{0f u/]sf_ Unf]a lbg'xf];\ . 
 k[YjLn] ;"o{sf] kl/j|mdf ug{sf] nflu vfnL 7fFpdf k[YjLsf] sIf lgwf{/0f 

ul/lbg'xf];\ . 
 To;kl5 kf7\ok':tssf] lrq g+= 21.2 df lbOPh:t} h'g 21 sf] cj:yf 

emNsg] u/L ljBfyL{{nfO{ Unf]a ;dfTg eGg'xf];\ . 
 ‰ofn9f]sf aGb u/L cWof/f] sf]7f l;h{gf ug'xf];\ / ;"o{sf] ¿kdf /x]sf] 

ljBfyL{{nfO{ k[YjL -Unf]a_ lt/ kg]{ u/L 6r{nfO6 afNg nufpg'xf];\ . cGo ;a} 
ljBfyL{{nfO{ gd'gf ;"o{ / k[YjLsf] ultljlw Wofgk"j{s cjnf]sg ug{ eGg'xf];\ . 
;f]xL j|mddf h'g 21 sf] ;dodf k[YjLsf] ljleGg :yfgdf x'g] Ct'x¿ / ;f] 
;dodf x'g] df};d, lbg, /ftsf] cjlwaf/] 5nkmn u/fpb} k|i6;Fu JofVof 
ul/lbg'xf];\ . 

 Unf]a lnPsf] ljBfyL{{nfO{ la:tf/} Unf]anfO{ o;sf] cIfdf 3'dfpFb} cfkm" klg 
k"j{ lgwf{l/t sIfdf bfFoflt/ cl3 a9\g nufpg'xf];\ . ;fy} ;"o{sf] e"ldsf 
lgjf{x u/]sf] ljBfyL{{nfO{ Unf]a 3'dfP/ k|sfz kg]{ u/L 6r{nfO{6 afNg 
nufpg'xf];\ / lrqdf h:t} ;]K6]Da/ 23 sf] cj:yf l;h{gf u/L pSt ;dodf 
k[YjLsf] ljleGg :yfgdf x'g] Ct'x¿ / ;f] ;dodf x'g] df};d, lbg, /ftsf] 
cjlwaf/] 5nkmn u/fpFb} JofVof ul/lbg'xf];\ . 



246 
 

 o;}ul/ l8;]Da/ 22 / dfr{ 21 sf] ;dodf k[YjLsf] ljleGg :yfgdf x'g] 
Ct'x¿ / ;f] ;dodf x'g] df};d, lbg, /ftsf] cjlwaf/] 5nkmn u/fpFb} :ki6 
9ª\un] j0f{g ul/lbg'xf];\ . 

 cGTodf km]/L 3'Db} 3'Db} h'g 21 s} cj:yfdf Nofpg nufpg'xf];\ / k[YjLdf 
Ct' kl/jt{gsf] j|md rj|msf] ¿kdf lg/Gt/ rln/xg] s'/f :ki6 kfl/lbg'xf];\ . 

-u_  d"Nofª\sg 

 k[YjLdf Ct' kl/jt{g eO/xg'sf] sf/0f atfpm . 

 jif{sf] ;a}eGbf nfdf] / 5f]6f] lbg s'g s'g x'g\ < 

 ;]K6]Da/ 23 sf] lbg g]kfndf s'g Ct' rln/x]sf] x'G5 / s:tf] lsl;dsf] 
df};d x'G5 < 

 g]kfndf 1 jif{df slt cf]6f Ct'x¿ x'G5g\ < ;a}sf] gfd eg . 

 h'g 21 sf] lbg ;"o{sf] ls/0f s'g /]vfdfly nDa ¿kn] kb{5 < 

-3_ kl/of]hgf sfo{  

clxn] - jf of] dlxgf_ sf] Ct' s'g xf] / o; Ct'df ;"o{sf] ls/0fsf] l:ylt, lbg jf 
/ftsf] nDafO, udL{ jf hf8f], jiff{sf] l:ylt, nufOg] n'uf cflb ;d]6]/ rf6{ agfO{ 
sIffdf k|:t't ug{ nufpg'xf];\ .  
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xperience thinner ed the other 

llbg M 6  rGb|dfsf] snf 

-s_ ljlzi6 p2]Zo   
 rGb|dfsf] snfsf] kl/ro lbb} ;lrq JofVof ug{  
 cf};L / k"l0f{dfsf] kl/ro lbg  
 z'Ns kIf / s[i0f kIfsf] kl/efiff lbg  
 rGb|df;sf] kl/efiff atfpg  

-v_ l;sfO ;xhLs/0f lj|mofsnfk   

lj|mofsnfk 1: rGb|dfsf] ljleGg cfsf/x¿  

 ;j{k|yd ljBfyL{{x¿nfO{ rGb|dfsf] ljleGg cfsf/x¿ ;DaGwdf pgLx¿sf] 
cg'ej ;'gfpg nufpg'xf];\ / cfkm\gf] cg'ej klg atfpg'xf];\ . To;kl5 
lgDgfg';f/ k|Zg ;f]wL 5nkmn u/fpg'xf];\ M 

-s_ rGb|dfsf] cfsf/ slxn] uf]nf], slxn] cfwf uf]nf] / slxn] xl;of h:tf] b]lvG5, 
o:tf] lsg ePsf] xf]nf < 

-v_ s'g ltlydf rGb|df k"/f uf]nf] x'G5 < 

-u_ s'g ltlydf rGb|df cw{ uf]nfsf/ x'G5 < 

-3_ rGb|df s'g} lbg b]lvFb}g, lsg xf]nf < 

oL k|Zgsf] 5nkmndf ;xhLs/0f ub}{ o;/L k[YjLaf6 b]lvg] rGb|dfsf] ljleGg k|sf/sf 
cfsf/x¿nfO{ rGb|dfsf] snf elgG5 eGg] s'/f :ki6 kl/lbg'xf];\ . 

lj|mofsnfk 2 : rrGb|dfsf] snf 

Kf.7\ok':tssf] lrq g= 21.2 agfPsf] rf6{ jf ;f] h:t} rGb|dfsf] snf b]vfOPsf] cGo 
tof/L lrq jf OG6/g]6af6 8fpgnf]8 ul/Psf] ;DalGwt ;fdu|L ljBfyL{{x¿nfO{ k|bz{g 
ub}{ k[YjLaf6 b]lvg] rGb|dfsf] ljleGg ¿kx¿ -cfsf/x¿_ / To:tf] lsg x'G5 eGg] 
s'/fsf] sf/0f;lxt rGb|dfsf] snfsf] JofVof ul/lbg'xf];\ . 

lj|mofsnfk 3 : rGb|df pbfpg] tyf c:tfpg] cj:yf 

z}Ifl0fs kf6Ldf cf}F;L, k"l0f{df, z'Ns kIf, s[i0f kIf / rGb|df; zAb n]vL rf6{ b]vfpFb} 
k|To]ssf] cj:yf jf l:yltaf/]df 5nkmn u/fpg'xf];\ . oL zAbdf laª\uf] v]n v]nfpg 
klg ;lsG5 .  

-u_ d"Nofª\sg  

 rGb|dfsf] snf eg]sf] s] xf] < ;lrq JofVof u/ . 
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 kl/efiff eg . 
-c_ cf}F;L  -cf_ k"l0f{df  -O_ z'Ns kIf  -O{_ s[i0f kIf  -p_ 
rGb|df; 

 rGb|df cl3Nnf] lbgeGbf ef]lnkN6 50 ldg]6 l9nf] b]lvG5, lsg < 
--3_ kl/of]hgf sfo{  

ljBfyL{{x¿nfO{ Ps dlxgf;Dd lbgxF' rGb|dfsf] cjnf]sg ug{ eGg'xf];\ . / rGb|dfsf] 
snf :ki6 x'g] lsl;dsf] rf6{ agfpg nufpg'xf];\ . To;kl5 pSt rf6{x¿ sIffdf 
k|bz{g ub}{ 5nkmn ug{ nufpg'xf];\ . 

-r_ yk ;Gbe{ ;fdu|L  

The Moon orbits Earth at an average distance of 382,400 kilometers. The 
lunar month is the 29.53 days it takes to go from one new moon to the next. 
During the lunar month, the Moon goes through all its phases. You can see 
the phases drawn in the image below. Just like the Earth, half of the Moon 
is lit by the Sun while the other half is in darkness. The phases we see result 
from the angle the Moon makes with the Sun as viewed from Earth. The 
images of the Moon show what the Moon look like from Earth when it is at 
given points in its orbit. It does not show which side of the Moon is lit by 
the Sun. The side lit by the Sun is always the side that is pointed toward the 
Sun, as seen in the diagram below on the left. 
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llbg M 7  rGb|dfn] b]vfpg] ljleGg ¿kx¿sf] k|of]uåf/f k|bz{g / rGb|dfsf] snfsf] 
k|of]udf k|bz{g tyf cjnf]sg   

-s_ lljlzi6 p2]Zo 

 rGb|dfn] b]vfpg] ljleGg ¿kx¿sf] k|of]uåf/f k|bz{g tyf cjnf]sg ug{ .  
-v_ l;sfO ;xhLs/0f lj|mofsnfk   
lj|mofsnfk : rGb|dfsf] snf ;DaGwL k|of]ufTds lj|mofsnfk   

 ;j{k|yd sIffsf]7fdf ;a} a]Grx¿lar efult/ / jl/kl/ vfnL 7fpF x'g] u/L 
Joj:yfkg ug'{xf];\ . ;Dej eP s'g} vfnL sf]7f jf xn k|of]u ug'{xf];\ . 

 sIffsf] ;a} ljBfyL{{x¿nfO{ lar efudf uf]nf] u/L a:g nufpg'xf];\ / 
uf]nfsf/ efunfO{ k[YjLsf] ¿kdf sNkgf ug{ eGg'xf];\ . 

 To;kl5 Ps hgf ljBfyL{nfO{ cln 6f9f a;L 6r{nfO6 afNg nufO{ sf]7fsf] 
s'g} efuaf6 ;"o{sf] k|sfz cfO/x]sf] s'/f sNkgf ug{ nufpg'xf];\ . 

 Pp6f ;]tf] /ªsf] elnan lnO{ To;nfO{ rGb|df dfGg nufpg'xf];\ . 

 ;]tf] /ªsf] elnannfO{ 6]ksf] ;xfotfn] otfptf ;fg{ ldNg] u/L cfwf efu 
9fSg ldNg] u/L sfnf] /ªusf] Knfl:6s jf sk8fn] 9fSg'xf];\ . 

 ;"o{sf] k|sfz cfO/x]sf] lbzf / k[YjLsf] ¿kdf dflgPsf] ljBfyL{{sf] lardf 
pleP/ sfnf] Knfl:6sn] 9flsPsf] efu k[YjLlt/ kms{g] u/L pSt an k|bz{g 
ug{xf];\ / pSt sfnf] cj:yf cf}+F;L (new moon ) ePsf] s'/f k|i6 
kfl/lbg'xf];\ . 

 tTkZrft kf7\ok':tssf] lrq g+= 21.2 df h:t} u/L ljBfyL{{x¿ a;]sf] 
;d"xnfO{ uf]nfsf/ kydf 3'Dg yfNg'xf];\ / pgLx¿nfO{ Wofgk"j{s cjnf]sg 
ug{ nufpg'xf];\ . 

 3'Dg] j|mddf sfnf] Knfl:6s la:tf/} ;fb}{ xFl;ofh:tf] cfsf/sf] ;]tf] efu 
kbz{g u/L ljBfyL{{x¿nfO{ b]vfpg'xf];\ . 

 Pjd\ /Ltn] rGb|dfsf] cfwf efu, cfwfeGbf a9L efu b]lvPsf elnansf] 
;]tf] efu k|bz{g ub}{ csf]{ 5]pdf k'Ubf sfnf] Knfl:6s x/fP/ k"/} ;]tf] efu 
b]vfpg'xf];\ / pSt cj:yf k"l0f{df (full moon) ePsf] s'/f :ki6 kfl/lbg'xf];\ 
. 

 k"l0f{dfkl5 km]l/ 3'Db} hfg'xf];\ . of] j|mddf sfnf] Knfl:6ssf] se/ nufpFb} 
km]l/ cfwfeGbf a9L, ;]tf] efu, cfwf ;]tf] efu, / x+Fl;of cfsf/sf] efu 
k|bz{g ug'{xf];\ / k'g M klxn]sf] 7fFpdf cfOk'Ubf ;]tf] annfO{ k"/} sfnf] 
Knfl:6sn] 9fs]/ cf}+F;Lsf] cj:yf cfPsf] s'/f JofVof ul/lbg'xf];\ . 

 rGb|dfsf] of] lj|mof lg/Gt/ rln/xg] k|lj|mof ePsf] atfpFb} k'gM rGb|dfsf] 
snf, cf}+F;L / k"l0f{dfsf] af/]df k|i6 kfb}{ lgisif{ atfOlbg'xf];\ . 
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 b«i6Jo M o; k|of]udf elnansf] ;]tf] efunfO{ rGb|dfsf] pHofnf] efu / 
sfnf] Knfl:6sn] 9fs]sf] efunfO{ rGb|dfsf] cWof/f] efu;Fu t'ngf ul/Psf] 5 
. ;fy} ;]tf] /ªsf] elnan gePdf ;]tf] Knfl:6s jf sk8fsf] cGo /ªnfO{ 
9fs]/ klg k|of]u ug{ ;lsG5 . 

--u_ d"Nofª\sg 
 rGb|dfsf] snf eGgfn] s] a'lemG5 < 
 k[YjLaf6 rGb|dfsf] ;Fw} Pp6} efu dfq b]lvG5, lsg < 
 cf}+F;L / k"l0f{dfnfO{ kl/eflift u/ . 
 Pp6f cf}+F;Lb]lv csf]{ cfF}+;L;Dd cfOk'Ug slt lbg nfU5 < of] ;donfO{ s] 

elgG5 < 
 rGb|df; eg]sf] s] xf] < 

-5_ yk cWoog ;fdu|L 
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-h_ ;Gbe{ ;fdu|L  
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PPsfO M 22 jjftfj/0f / o;sf] ;Gt'ng   
cg'dflgt 3G6L M 12 -;}¢flGts 10 ± k|of]ufTds 2_ 

1= l;sfO pknlAw 

 vfBfGo, af;:yfg, h8La'6L / cGo k|fs[lts ;|f]tx¿df dflg;sf] lge{/tf j0f{g 
ug{  

 g]kfnsf] ljleGg /fli6«o lgs'~h, cf/If / ;+/If0f If]qsf] ;"rL tof/ kf/L ;ª\lIfKt 
kl/ro lbg  

 jghª\unsf] jt{dfg l:ylt atfO{ To;sf] dxTTTj / cfjZostf j0f{g ug{  

 k|sfi7 tyf ljz]if dxTTjsf h8La'6L h:tf jg k}bfjf/sf] ljj/0f tof/ u/L 
;+/lIft jgk}bfj/sf] kl/ro lbg  

 kz'kG5Lx¿sf] dxTTj / cfjZostf atfpg tyf nf]k x'g nfu]sf kz'kG5Lx¿sf] 
;"rL tof/ ug{  

 g]kfnsf s]xL ;+/lIft kz'kG5Lx¿sf] ;fdfGo kl/ro lbg  
2= ljifoj:t' ljefhg / l;sfO ;fdu|L 

lbg ljifoj:t' l;sfO ;fdu|L 
1= k|fs[lts ;Dkbf / o;df 

dflg;sf] lge{/tf 
dflg; lge{/ x''g] k|fs[lts ;|f]tx¿ lrq 
/flvPsf] rf6{ k]k/ 

2= /fli6«o lgs'~h, cf/If / 
;+/If0f If]q 

kl/efiff n]lvPsf] rf6{ / lrq 

3= /fli6«o lgs'~h g]kfnsf ljleGg /fli6«o lgs"'~hx¿sf] gS;f / 
ToxfF kfOg] d'Vo hLjhGt'sf] lrq 

4= jGohGt' cf/If g]kfnsf ljleGg jGohGt'' cf/Ifx¿sf] gS;f / 
ToxfF kfOg] d'Vo hLjhGt'sf] lrq 

5= ;+/If0f If]q g]kfnsf ljleGg ;+/If0f If]qsf] gS;f / o;sf] 
dxTTj emNsg] lrq 

6= jghª\unsf] jt{dfg l:ylt jghª\un km8fgL ePsf] lrq, tYofª\s rf6{ 
7= jghª\unsf] dxTTj / 

cfjZostf 
ljleGg jghª\un / ltgsf] dxTTj ;DaGwL 
Plgd];g jf lel8of] jf lrq rf6{ 

8= k|sfi7 tyf ljz]if dxTTjsf 
hl8a'6L 

h8La'6Lsf gfdx¿sf] tflnsf 

9= ;+/lIft jg k}bfj/ s]xL ;+/lIft jgk}bfj/sf] lrqx¿ 
10= kz'kG5Lx¿sf] dxTTj / 

cfjZostf 
Kfz'kG5Lx¿sf] lrq rf6{ 

11/
12= 

k|of]ufTds÷÷kl/of]hgf÷If]q 
ee|d0f  

If]q e|d0f 
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3= ljlzi6 p2]Zo, l;sfO ;xhLs/0f lj|mofsnfk / d"Nofª\sg 

llbg 1 k|fs[lts ;|f]tx¿df dflg;sf] lge{/tf 

-s_ ljlzi6 p2]Zo 

 vfBfGg, jf;:yfg, h8La'6L / cGo k|fs[lts ;|f]tx¿df dflg;sf] lge{/tfsf] j0f{g 
ug{  

-v_ l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1=M ddflg;sf] lge{/tf   

 ;j{k|yd dflg;n] cfˆgf] hLjgofkg ug{ s] s] s'/f rflxG5 < oL sxfFaf6 k|fKt 
x'G5g\ < o;sf nflu s:tf s:tf k|fs[lts ;|f]tsf] k|of]u x'G5 < dflg; s'g s'g 
s'/fdf lge{/ x'G5g\ < egL k|Zg ug'{xf];\ .  

 ljBfyL{af6 cfPsf pTt/nfO{ l6kf]6 ub}{ tn plNnlvt ljleGg 5 cf]6f kIfdf 
;xdt u/fpg'xf];\ / ljBfyL{x¿nfO{ dflg; lge{/ /xg] log} k|fs[lts ;|f]tsf 6 
;d"xdf ljefhg ug'{xf];\ . o;/L k|To]s ;d"xnfO{ Ps k|fs[lts ;|f]t lbO{ 5nkmn 
ug{ nufpg'xf];\ . h:t} M 

;d"x A  vfBfGgdf dflg;sf] lge{/tf 

;d"x B  jf;:yfgdf dflg;sf] lge{/tf 

;d"x C  h8La'6Ldf dflg;sf] lge{/tf 

;d"x D  xfjfdf dflg;sf] lge{/tf 

;d"x E  kfgLdf dflg;sf] lge{/tf 

;d"x F  hldgdf dflg;sf] lge{/tf 

 k|To]s ;d"xdf 5nkmn rnfO;s]kl5 lgrf]8 n]Vg nufpg'xf];\ / pSt ;d"xsf] 
;d"x g]tfnfO{ sIffsf]7f cufl8 cfO{ ;d"xaf6 cfPsf] s'/fx¿nfO{ k|:t't ug{ 
nufpg'xf]; . 

 Pp6f ;d"xn] k|:t'tLs/0f ul/;s]kl5, cGo ;d"xsf ljBfyL{af6 k|Zg ug{ nufO{ 
ljBfyL{ / lzIfs b'j}n] 5nkmndf ;xefuL eO{ d"Nofª\sg ug'{xf];\ .  

lj|mofsnfk 2= k|fs[lts ;Dkbf / o;df dflg;sf] lge{/tfsf] ;fdu|L k|bz{g . 

 lzIfsn] dflg;sf] k|fs[lts ;|f]tx¿df s:tf] lge{/tf x'G5 eGg] s'/f lrq / rf6{ 
jf >Job[Zo ;fdu|L k|bz{g ug'{xf];\ / ljBfyL{x¿nfO{ cjnf]sg ug{ nufpg'xf];\ . 
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;d"xut ¿kdf k|:t't ul/Psf] kIfdf 5'6]sf] s'/fx¿ l6kf]6 ug{ nufO{ k|:t't ug{ 
nufpg'xf];\ / cGtdf ljBfyL{x¿n] k|:t't u/]sf kIfx¿ tyf lrq, lel8of]sf] 
dfWodaf6 k|fs[lts ;Dkbf / o;df dflg;sf] lge{/tf ljz]if u/L vfBfGg, 
jf;:yfg, h8La'6L, xfjf, kfgL, hldg cflbsf] cfwf/df lgisif{ lbg'xf];\ .  

--u_ d"Nofª\sg  

 dflg;x¿ cfˆgf] hLjgofkgsf nflu s'g s'g k|fs[lts ;|f]tx¿df lge{/ x'G5g\ < 

 s;/L dflg;x¿ k|s[ltsf ;|f]tx¿df lge{/ x'G5g\ < 

 dflg;sf] hLjg vfBfGg / hldgdf s;/L lge{/ x'G5 < 

 hLjsf nflu xfjf, kfgL / df6f] lsg cfjZos k5{ < k|i6 kf/ . 

-3_ kl/of]hgf sfo{ 

-c_ ljBfyL{x¿nfO cfˆgf] jl/kl/ kfOg] k|fs[lts ;|f]tx¿sf] cWoog u/L tnsf] tflnsfdf 
eg{ nufpg'xf];\ .  

j|m=;= k|fs[lts ;|f]t  s]sf nflu k|of]u x''G5 < Jfftfj/0fdf To;n] kfg]{ c;/ 

1=    

2=    

3=    

-cf_ cfˆgf] jl/kl/ kfOg] k|fs[lts ;|f]tx¿ cWoog u/L To;sf] ;+/If0fsf] nflu s] s:tf 
sfd ug{ ;lsG5 egL ljBfYfL{sf] /fo n]Vg nufO{ k|:t't ug{ nufpg'xf];\ . 

 
lbg 2 /fli6«o lgs'~h, jGohGt' cf/If / ;+/If0f If]q 

-s_ ljlzi6 p2]Zo 

 ljBfyL{{x¿ /fli6«o lgs'~h, jGohGt' cf/If / ;+/If0f If]qsf] kl/ro lbg / dxTTj 
atfpg  

-v_ l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1=MM hgfj/ kfOg] :yfg / lgs'~h tyf cf/If 

 ;j{k|yd ljBfyL{x¿nfO{ u}F8f, af3, cgf{ sxfF kfOG5g\ eGg] k|Zg ug'{xf];\ / 
pgLx¿sf] k|ltlj|mof cfO;s]kl5 oL hgfj/ kfOg] :yfg / lgs'~h tyf cf/Ifsf] 
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gfdsf] ;"rL tof/ kfg{ nufpg'xf];\ / ;xhLs/0f ug'{xf];\ / o:tf hgfj/ kfOg] 
:yfg, lgs'~h tyf cf/Ifsf lrq, tl:j/ jf rf6{sf] klg k|bz{g ug'{xf];\ . 

llj|mofsnfk 2= /fli6«o lgs'~h, jGohGt' cf/If / ;+/If0f If]qsf] kl/ro 

 ljBfyL{x¿nfO{ /fli6«o lgs'~h, jGohGt' cf/If / ;+/If0f If]qsf] b|"t n]vg ljlwaf6 
n]Vg nufpg'xf];\ / kfn}kfnf] eGg nufpg'xf];\ . ljBfyL{x¿n] k|:t't u/]sf 
kl/efiffsf ldNg] s'/fnfO{ ;d]6L ltg cf]6}sf] kl/efiff atfpg'xf];\ . 

lj|mofsnfk 3= /fli6«o lgs'~h, jGohGt' cf/If / ;+/If0f If]qsf] dxTTj 

 ljBfyL{nfO{ 6 ;d"xdf ljefhg u/L k|To]s 2÷2 ;d"xdf /fli6«o lgs'~h, jGohGt' 
cf/If / ;+/If0f If]qsf dxTTjsf af/]df 5nkmn ug{ nufpg'xf];\ . o;/L 5nkmn 
ug{ nufpFbf olb ljBfyL{sf 3/ glhs s'g} /fli6«o lgs'~h, jGohGt' cf/If0f jf 
;+/If0f If]q ePdf pgLx¿sf] pSt If]qsf] ;+/If0fdf s:tf] e"ldsf /x]sf] 5 eGg] 
s'/f klg 5nkmndf ;dfj]z u/fpg'xf];\ .  

;d"x A / F  /fli6«o lgs'~hsf] dxTTj 

;d"x B / E  jGohGt' cf/Ifsf] dxTTj 
;d"x C / D  ;+/If0f If]qsf] dxTTj 
ljBfyL{x¿n] ;d"xdf sfo{ ul/;s] kZrft\ k|To]s ;d"xsf] lgisif{ atfpg nufpg'xf];\ / 

lgs'~h, cf/If / ;+/If0f If]qsf] lrq jf lel8of] ;lxt dxTTj atfpg'xf];\ . 

-uu_ d"Nofª\sg  

 /fli6«o lgs'~h eg]sf] s] xf] < 

 jGohGt' cf/If eg]sf] s] xf] < 

 ;+/If0f If]q eg]sf] s] xf] < 

 /fli6«o lgs'~hsf] dxTTj j0f{g u/ . 

 jGohGt' cf/Ifsf] dxTTj j0f{g u/ . 

 ;+/If0f If]qsf] dxTTj j0f{g u/ . 

-3_ kl/of]hgf sfo{  

rf6{ k]k/df g]kfnsf /fli6«o lgs'~h, jGohGt' cf/If / ;+/If0f If]qsf] ;"rL agfpg nufO{ 
k|To]ssf] dxTj / cfjZostfsf af/]df k|:t't ug{ nufpg'xf];\ . 
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llbg 3 /fli6«o lgs'~h 

-s_ ljlzi6 p2]Zo 

 g]kfnsf /fli6«o lgs'~hsf] ;"rL tof/ kf/L tL lgs'~hx¿sf ljz]iftfx¿ j0f{g 
ug{  

-v_ l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1=MM g]kfnsf /fli6«o lgs'~hx¿  

 ;j{k|yd ljBfyL{x¿nfO{ 10 ;d"xdf ljefhg ug'{xf];\ . k|To]s ;d"xnfO{ g]kfnsf 
10 dWo] Ps Ps cf]6f /fli6«o lgs'~hsf af/]df 5nkmn ug{ nufpg'xf];\ / 
k|To]s lgs'~h sxfF cjl:yt 5, d'Vo ljz]iftf s] xf], ToxfF kfOg] d'Vo d'Vo 
jGohGt' / kz'kG5L s] s] x'g\ tyf /fli6«o lgs'~hsf] If]qkmn slt 5 cflb 
af/]df rf6{k]k/df n]Vg nufpg'xf];\ . 

 k|To]s ;d"xsf] g]tfnfO{ kfn}kfnf] sIffsf]7f cufl8 cfO{ /fli6«o lgs'~hsf] ljj/0f 
k|:t't ug{ nufpg'xf];\ . 

lj|mofsnfk 2=  

 k|To]s ;d"xn] k|:t'tLs/0f ul/;s]kl5 g]kfnsf /fli6«o lgs'~hsf af/]df cfkm"n] 
tof/ u/]sf] rf6{ tyf lel8of] k|:t't ug'{xf];\ . o; ;DaGwdf ljBfyL{sf 
lh1f;fnfO{ :ki6 kfl/lbg'xf];\ . 

-u_ d"Nofª\sg  

 g]kfnsf /fli6«o lgs'~hx¿sf] gfd eg . 

 u}8fsf] nflu k|Voft /fli6«o lgs'~h s'g xf] < 

 lrtjg /fli6«o lgs'~hsf ljz]iftfx¿ j0f{g u/  . 

 alb{of /fli6«o lgs'~hsf ljz]iftfx¿ j0f{g u/ . 

-3_ kl/of]hgf sfo{ 

 Pp6f rf6{k]k/df g]kfnsf 11 /fli6«o lgs'~hsf] gfd / ljz]iftf n]Vg 
nufpg'xf];\ . jf cfˆgf] 3/ glhs /fli6«o lgs'~h ePdf pSt 7fpFsf h]i7 
dflg;x¿;Fu /fli6«o lgs'~hsf ljz]iftfsf af/]df cGtjf{tf{ lnO{ l/kf]6{ tof/ ug{ 
nufO{ k|:t't ug{ nufpg'xf];\ . 

 cfˆgf] 3/ glhs} /fli6«o lgs'~h ePdf e|d0f u/L ToxfFsf] ljz]iftfsf ;"rL;lxt 
k|ltj]bg tof/ ug{ nufpg'xf];\ . 
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llbg 4   jGohGt' cf/If 

-s_ ljlzi6 p2]Zo 

 g]kfnsf jGohGt' cf/Ifsf] ;"rL tof/ u/L pSt jGohGt' cf/Ifsf ljz]iftf 
j0f{g ug{   

-v_ l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1=  jGohGt' cf/Ifsf] kl/ro 

 /fli6o lgs'~h / jGohGt' cf/Ifdf s] leGgtf xf]nf < ;f]Rg nufO{ ljBfyL{nfO{ 
cge'j k|:t't ug{ nufpg'xf];\ . leGgtfsf] rf6{ pbfx/0f;lxt k|i6\ofOlbg'xf];\ . 

 jGo hGt' cf/If s'g p2]Zosf] nflu :yfkgf ul/Psf] xf]nf < k|Zg ;f]Wg'xf];\ / 
jGohGt' cf/If hGt' ;+/If0fsf nflu agfOg] s'/f k|i6 kfl/lbg'xf];\ . 

lj|mofsnfk 2 jGohGt' cf/Ifsf] k|sf/  

 ljBfyL{x¿nfO{ ljleGg ltg ;d"xdf ljefhg ug'{xf];\ . k|To]s ;d"xnfO{ z'SnfkmfF6 
jGohGt' cf/If, sf];L6Kk' jGohGt' cf/If / k;f{ jGohGt' cf/If gfdfs/0f u/L 
tL jGohGt'sf] ljz]iftf emlNsg] lsl;dsf lrq, kf]:6/ klg ljt/0f ug'{xf];\ / 
5nkmn ug{ nufO{ Go'lHk|G6k]k/df n]Vg nufpg'xf];\ / ;d"xut ¿kdf k|:t't ug{ 
nufpg'xf];\ . 

 ltg cf]6} jGohGt' cf/Ifsf] lel8of] k|bz{g ug'{xf];\ / ljBfyL{x¿nfO{ cjnf]sg ug{ 
nufpg'xf];\ . ;d"ut ¿kdf k|:t't u/]sf ljz]iftfx¿df s'g} 5'6 ePsf] eP 
a'Fbfx¿ l6kf]6 ug{ nufpg'xf];\ . l6kf]6 ul/Psf a'Fbfx¿ eGg nufpg'xf];\ / ;f/f+z 
k|:t't ug'{xf];\ . 

lj|mofsnfk 3= l;sfO cf/If 

 l;sf/ cf/Ifsf] :yfkgf lsg ul/Psf] xf]nf < g]kfndf o:tf cf/If sxfF sxfF 5g\ 
< xfd|f] a;f]af; glhs} /x]sf] l;sf/ cf/If s'g xf] < ToxfF s'g s'g hgfj/ kfOG5 
< eGg] k|Zg ub}{ 5nkmn u/fpg'xf];\ / ljBfyL{{sf pTt/ lnO{ cfjZos 
k[i7kf]if0f;lxt :ki6 kfl/lbg'xf];\ . 

-uu_ d"Nofª\sg  

 g]kfndf jGohGt' cf/Ifsf] gfd eg . 
 sf];L 6Kk' jGohGt' cf/Ifsf ljz]iftf j0f{g u/ . 
 9f]/kf6g l;sf/ cf/Ifsf ljz]iftf j0f{g u/ . 

-3_ kl/of]hgf sfo{ 

 Pp6f rf6{k]k/df g]kfnsf ;a} jGohGt' cf/Ifsf] gfd / ljz]iftf n]Vg nufpg'xf];\ . 
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llbg 5   ;+/If0f If]q 

-s_ ljlzi6 p2]Zo 

 g]kfnsf ;+/If0f If]qsf] ;"rL tof/ kf/L pSt ;+/If0f If]qsf ljz]iftf j0f{g ug{    

-v_ l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1=;+/If0f If]qsf] cjwf/0ff 

 ;j{k|yd ljBfyL{x¿sf 3/ glhs} olb s'g} ;+/If0f If]q 5 eg] jf pSt If]qsf] 
af/]df cWoog u/]sf 5g\ eg] ;f] ;+/If0f If]qsf ljz]iftf s] s] 5g\ egL ;f]Wg'xf];\, 
To:t} ;+/If0f If]q lsg :yfkgf ul/Psf] xf]nf eGg] k|Zgdf 5nkmn u/fpg'xf];\ .  

 5nkmnsf kIfx¿nfO{ ;d]6\b} k|fs[lts ;|f]t, jGohLj tyf logLx¿sf] jf;:yfg 
;+/If0f ug]{, :yfgLo afl;Gbfx¿sf] cfly{s, ;f+:s[lts tyf wfld{s ;Dkbfsf] 
;+/If0f ug]{ / pgLx¿nfO{ k|fs[lts ;|f]tsf] lbuf] pkof]u tyf ;+/If0f u/fpg] 
clek|fon] ;+/If0f If]q :yfkgf ul/Psf] s'/f :ki6 kfl/lbg'xf];\ . 

lj|mofsnfk 2= ;+/If0f If]qsf] kl/ro 

 ljBfyL{nfO{ tkl;nsf] 6 ;d"xdf ljefhg u/L k|To]s ;+/If0f If]qsf] cjl:ylt, 
If]qkmn, :yfkgf, jGo hGt' tyf jg:klt, dxTTTjsf] If]qsf] cfwf/df 5nkmn ug{ 
nufO{ k|:t't ug{ nufpg'xf];\ . 

;d"x -s_ cGgk"0f{ ;+/If0f If]q 

;d"x -v_ sGrghª\3f ;+/If0f If]q 

;d"x -u_ dgf:n' ;+/If0f If]q 

;d"x -3_ clkgfDkf ;+/If0f If]q 

;d"x -ª_ uf}/Lzª\\s/ ;+/If0f If]q 

;d"x -r_ s[i0f;f/ ;+/If0f If]q 

 5cf]6} ;+/If0f If]qsf] lel8of] k|bz{g ug'{xf];\ / ljBfyL{x¿nfO{ cjnf]sg ug{ 
nufpg'xf];\ / ;d"xut ¿kdf k|:t't ul/Psf] ljz]iftfx¿df s'g} 5'6]sf] eP l6kf]6 
ug{ nufpg'xf];\ / eGg nufpg'xf];\ . cGtdf ljBfyL{x¿n] ;d"xut ¿kdf k|:t't 
u/]sf] / lel8of]sf] cfwf/df ;a} ;+/If0f If]qsf] ljz]iftf k|i6 kfg'{xf];\ . 

-u_ d"Nofª\sg 

 ;+/If0f If]qsf] :yfkgf lsg ul/Psf] xf] < 

 g]kfnsf ;+/If0f If]qsf gfd eg . 
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 clkgfDkf ;+/If0f If]qsf ljz]iftf j0f{g u/ . 

--3_ kl/of]hgf sfo{  

 rf6{ k]k/df g]kfndf /x]sf ;+/If0f If]qsf ljz]iftfsf] ;"rL tof/ kfg{ nufpg'xf];\ . 

 
lbg 6 jghª\unsf] jt{dfg l:ylt 

-s_ ljlzi6 p2]Zo 

 g]kfnsf jghª\unsf] jt{dfg l:ylt j0f{g ug{  
-v_ l;sfO ;xhLs/0f lj|mofsnfk  
lj|mofsnfk 1= jghª\unsf] cjwf/0ff 

 ljBfyL{x¿nfO{ lgDg k|Zg ;f]wL tL k|Zgsf] hjfkm lbg nufpg'xf];\ . 
 jghª\un eg]sf] s] xf] < 
 jghª\unaf6 s] s] k|fKt ug{ ;lsG5 < 
 jghª\un ljgfz eP s] s] 36gfx¿ 36\5g\ xf]nf < 

 ljBfyL{x¿sf] pTt/ cfO;s]kl5 cfjZos k[i7kf]if0f k|bfg ug'{xf];\ . 
lj|mofsnfk 2= jghª\unsf] jt{dfg l:ylt 

 jghª\unsf] jt{dfg l:ylt eGg] zLif{sdf ljBfyL{x¿nfO{ jSt[Tjsnf k|ltof]lutf 
u/fpg'xf];\ / cGo ljifo -g]kfnL, ;fdflhs jf :jf:Yo,hg;ª\Vof tyf jftfj/0f_ 
sf lzIfsx¿nfO{ ;d]t cfdGq0f u/]/ d"Nofª\sg ug{ nufpg'xf]; . 

 jSt[Tjsnf k|ltof]lutf ;lsPkl5 jghª\unsf] jt{dfg l:yltsf af/]df cGo 
lzIfsnfO{ klg af]Ng lbg'xf];\ / pSt k|ltof]lutfdf k|yd, låtLo / t[tLo x'g]nfO{ 
k|wfgfWofkssf] xftaf6 k'/:sf/ ljt/0f ug'{xf];\ . 

 jghª\unsf] jt{dfg l:ylt ;DaGwdf jgdGqfno, lhNnf jg sfof{noaf6 
cBfjlws tYofª\s lnO{ ljBfyL{x¿nfO{ cled'vLs/0f ;d]t ug'{xf];\ . 

-u_  d"Nofª\sg 
 g]kfndf xfn jghª\unn] slt e"efu cf]u6]sf] 5 < 
 jghª\unaf6 s] s] kmfObfx¿ lng ;lsG5 < 
 jghª\un ljgf;sf sf/0fx¿sf] j0f{g u/ . 
 jgjª\unsf] jt{dfg l:yltdf af/]df JofVof u/ . 

-3_ kl/of]hgf sfo{  

 jghª\unsf] jt{dfg l:ylt emNsfpg] t:jL/x¿ hDdf u/L rf6{k]k/df 6fF:g 
nufpg'xf];\ . 
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llbg 7 jghª\unsf] dxTTj / cfjZostf 

-s_ ljlzi6 p2]Zo 

 jghª\unsf] dxTTj / cfjZostf j0f{g ug{  

-v_ l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1=MM hª\unsf] dxTTj / cfjZostf  

 ljBfyL{x¿nfO{ rf/ ;d"xdf ljefhg ug'{xf];\ / jghª\unsf] dxTTTj / 
cfjZostf ;DaGwL cfjZos yk cWoog ;fdu|L, kf]:6/, rf6{ ;d"xut ¿kdf 
ljt/0f ug'{xf];\ / dxTTj / cfjZostf tyf kmfObf ;DaGwL a'Fbfx¿sf] ;"rL tof/ 
kfg{ nufpg'xf];\ . 

 ;d"xut ¿kdf tof/ kf/]sf a'Fbfx¿ k|:t't ug{ nufpg'xf];\ . Pp6f ;d"xn] 
k|:t't u/]kZrft\ cGo ;d"xnfO{ yk dxTTj tyf kmfObfsf a'Fbfx¿ eP k|:t't ug{ 
nufpg'xf]];\ . 

  cGtdf jghª\unsf] dxTTj / cfjZostfsf] ;f/nfO{ hª\unL hgfj/sf] 
jf:f:yfg, df6fnfO{ ;+/If0f, pTkfbg, clS;hg / sfa{g rj|m, ko{6g, pBf]u cflb 
kIfsf] cfwf/df k|:t't ug'{xf];\ . 

-uu_  d"Nofª\sg  

 jghª\unsf] s] dxTTj 5 <  

 hnjfo' kl/jt{gdf jg hª\unsf] s] e"ldsf x'G5 < 

-33_ kl/of]hgf sfo{ 

Pp6f rf6{ k]k/df hnjfo' kl/jt{gsf c;/x¿ sd ug{ jg hª\unn] s:tf] e"ldsf v]Ng 
;S5 eGg] s'/f :ki6 bl;{g] u/L lrq sf]g{ nufpg'xf];\ . 

 

lbg 8 k|sfi7 / ljz]if dxTTjsf h8La'6L 

-s_ ljlzi6 p2]Zo 

 k|sfi7 / hl8a'6Lsf] kl/ro lbg  

 k|sfi7 / ljz]if dxTTjsf hl8a'6Lsf ;"rL tof/ kfg{    

 k|sfi7 / hl8a'6Lsf] dxTTj j0f{g ug{   

-v_ l;sfO ;xhLs/0f lj|mofsnfk  
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llj|mofsnfk 1= k|sfi7 la?jfx¿ 

 ljBfyL{x¿nfO{ k|sfi7 la?jfx¿ eg]sf s] x'g\ < xfd|f jl/kl/ s:tf s:tf k|sfi7 
la?jfx¿ kfOG5g\ < egL ;f]Wg'xf];\ / tL la?jfx¿sf] z}Ifl0fs kf6Ldf gfd l6kf]6 
u/L sIffdf 5nkmn ug{ nufpg'xf];\ . 

 s]xL k|sfi7 la?jfx¿ -;fn, l;;f}+, hfd'g, ;fh, x/f]{, a/f]{, afFem, kmnfF6, s6';, 
rfFk, cf]v/, lrnfpg, l7Fu'/] ;Nnf], ef]hkq cflb_ sf] lrq rf6{ jf lel8of] k|bz{g 
ug'{xf];\ / ltgLx¿sf] dxTTjsf] af/]df 5nkmn u/fpg'xf];\ . 

 dfly plNnlvt k|sfi7 la?jfx¿ g]kfnsf] s'g s'g :yfg -lxdfn, kxf8, t/fO{_ 
kfOG5g\ . ltgLx¿sf] ;d]t klxrfg ug{ nufpg'xf];\ / cfjZos k[i7kf]if0f 
lbg'xf];\ . 

lj|mofsnfk 2= hl8a'6Lx¿ 

 s:tf la?jfx¿nfO{ h8La'6L elgG5 eg]/ k|Zg ug'{xf];\ . g]kfndf kfOg] h8La'6L 
/ ltgsf] dxTTjsf af/]df sfkLdf n]vL k|:t't ug{ nufpg'xf];\ / ;f] ;DaGwdf 
sIffdf 5nkmn u/L g]kfndf t/fO{, kxf8, lxdfndf kfOg] k|sfi7 la?jfx¿ / 
h8La'6Lx¿sf] dxTTj af/]df 5nkmn u/fpg'xf];\ . 

 s]xL dxTTjk"0f{ hl8a'6Lx¿ M x/f]{, a/f]{, ;k{uGwf, kbdrfn, h6fd;L, of;f{u'Da', 
kfFr cf}n], Eofs'/ cflbsf] lel8of] jf lrq b]vfpg'xf];\ / ltgLx¿ kfOg] :yfg / 
dxTTj k|i6\ofOlbg'xf];\ . 

-uu_ d"Nofª\sg  

 g]kfndf kfOg] s'g} kfFr k|sfi7 la?jfsf] gfd eg . 

 g]kfnsf] t/fO{, kxf8 / lxdfndf kfOg] h8La'6Lsf] ;"rL tof/ kf/ . 

-3_ kl/of]hgf sfo{  

 ljBfyL{x¿ a;]sf] 7fpFdf j/k/ s:tf af]6la?jf 5g\ < tL af]6la?jfx¿ s] s] 
sfddf nflu k|of]u eO/x]sf 5g\ < eGg] s'/fsf] cjnf]sg ug{ nufO{ pSt 
la?jfsf] gfd / k|of]usf] ;"rL tof/ kfg{ nufpg'xf];\ . 

 ltdL a;]sf] 7fpFdf s:tf h8La'6Lx¿ kfOG5, tL h8La'6Lx¿ s] s:tf cf}ifwLsf 
¿kdf k|of]u ul/G5 < eGg] s'/f cfk"meGbf 7'nf dfG5];Fu ;f]Wg nufO{ ;"rL tof/ 
kfg{ nufO{ lrq;lxt dxTTj k|:t't ug{ nufpg'xf];\ . 
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lbg 9 ;+/lIft jg k}bfj/ 

-s_ ljlzi6 p2]Zo 

 jg k}bfj/sf] ljj/0f tof/ u/L ;+/lIft jg k}bfj/sf] kl/ro lbg  

-vv_ l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1= jg k}bfjf/x¿ 

 ;j{k|yd ljBfyL{x¿nfO{ jg k}bfjf/sf] ljj/0f tof/ kfg{ nufpg'xf];\ . pgLx¿n] 
agfPsf ;"rLdf b'ne{ hLj / jg:klt s'g s'g 5g\ < b'ne{ hLj / jg:klt 
eGgfn] s] a'lemG5 < o; If]qdf kfOg] b'ne{ hLj / jg:klt s] s] x'g\ < h:tf 
k|Zg ug{'xf];\ / 5nkmn u/fpb} cfjZos k[i7kf]if0f lbg'xf];\ . 

 jg:kltsf] ;ª\Vof s:tf] cj:yfdf b'n{e ePsf] dflgG5 < k|Zgdf 5nkmn 
u/fpg'xf];\ . hfFk, h6fd;L, of;f{u'Da', kfFrcf}n], s'6\sL, ;k{uGwf cflb 
jg:kltnfO{ pbfx/0fsf]  ¿kdf lnP/ b'n{e jg:kltsf] cjwf/0ff k|i6 kfg'{xf];\ . 

lj|mofsnfk 2= kz'kG5Lx¿ 

 g]kfndf ljleGg kz'kG5Lx¿ b'ne{ x'gsf sf/0f s] s] x'g ;S5g\ < o;sf] 
;+/If0f s;/L ug{ ;lsG5 < eGg] af/]df 5nkmn u/fpg'xf];\ .   

 b'n{e kz'kG5Lx¿sf] lrq jf lel8of] k|bz{g ug{'xf];\ / ljBfyL{x¿nfO{ cjnf]sg 
u/fpg'xf];\ .  

 lel8of] jf lrqsf] cjnf]sg kZrft\ ljBfyL{x¿n] l6kf]6 u/]sf kIfx¿ k|:t't ug{ 
nufpg'xf];\ / cfjZos yk k[i7kf]if0f lbg'xf];\ .  

-uu_  d"Nofª\sg 
 b'ne{ hLj / jg:klt eGgfn] s] a'lemG5 < 
 g]kfndf s'g} 3÷3 b'ne{ hLj / jg:kltsf] gfd eg . 
 ;+/lIft jg k}bfj/df s:tf jg:kltx¿ kb{5g\ < 

-3_ kl/of]hgf sfo{  
 rf6{k]k/df g]kfndf ;+/lIft jg k}bfj/sf] ;"rL tof/ u/L sIffsf]7fdf 6fF:g 

nufpg'xf];\ . 

 cfˆgf] 3/ glhssf] jg;Fu ;DalGwt sfo{nodf uP/ ToxfF kfOg] jg 
k}bfj/x¿sf] ;""rL tof/ kf/L tLdWo] s''g rflx nf]kf]Gd''v 5 klxrfg ug{ 
nufpg'xf];\ . 
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llbg 10 kz'kG5Lx¿sf] dxTTj / cfjZostf, nf]k x'g nfu]sf kz'kG5Lx¿ 

-s_ ljlzi6 p2]Zo 

 kz'kG5Lx¿sf] jt{dfg l:ylt, dxTTj / cfjZotf atfpg   

 nf]k x'g nfu]sf kz'kG5Lx¿sf] kl/ro lbg / dxTTj atfpg   

-v_ l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1= kz'kG5Lsf] jt{dfg l:ylt, dxTTj / cfjZotf atfpg .  

 ljBfyL{x¿nfO{ kz'kG5Lx¿sf] jt{dfg l:ylt, dxTTj / cfjZostf ;DaGwdf 
;f]Rg], hf]8L agfpg] / cg'ej cfbfgk|bfg ug]{ tl/sf k|of]u ug'{xf];\ . 

 JolStut ¿kdf ;f]lrPsf] s'/fnfO{ hf]8Ldf cg'ej cfbfgk|bfg kZrft\ k|To]s 
hf]8Laf6 kz'kG5Lsf] jt{dfg l:ylt, dxTj / cfjZostf ;DaGwdf a'Fbfut ¿kdf 
k|:t't ug{ nufpg'xf];\ . hf]8Laf6 k|:t't ePsf a'Fbfx¿nfO{ z}Ifl0fs kf6Ldf l6Kb} 
hfg'xf];\ . 

 Ps hf]8Laf6 k|:t't ePsf] s'/f cGo hf]8LnfO{ gbf]l/g] u/L cGo a'Fbfx¿ eGg 
nufpg'xf];\ . 

 cGtdf ;a} hf]8Laf6 k|:t't ePsf a'Fbfx¿sf] cfwf/df  kz'kG5Lsf] jt{dfg 
l:ylt, dxTTTj tyf cfjZostf ;DaGwdf jftfj/0f ;Gt'ng, b]zsf] cfly{s 
ljsf;, ko{6g ljsf; tyf /f]huf/Ldf kz'kG5Lx¿sf] dxTTTj af/] yk k[i7kf]if0f 
lbg'xf];\ . 

 ;j{kyd ljBfyL{{x¿nfO{ g]kfndf nf]k x'g nfu]sf kz'kG5Lx¿sf] gfd eGg 
nufpg'xf];\ . 

lj|mofsnfk 2= nf]k x'g nfu]sf kz'G5Lx¿sf] kl/ro / dxTTj 

 ljBfyL{x¿nfO{ tkl;nsf] 6 ;d"xdf ljefhg u/L k|To]s ;d"xnfO{ Ps Ps kz' jf 
kG5Lsf ljz]iftf / nf]k x'g'sf sf/0f 5nkmn ug{ nufpg'xf];\ .  

 ;d"x A  Ps l;ª\u] u}+F8f  ;d"x B  kf6] af3 

 ;d"x C  xfQL   ;d"x D  xfa|] -kfG8f_ 

 ;d"x E  clhª\u/   ;d"x F  7'nf] wg]; 

 k|To]s ;d"xnfO{ cfcfkm\gf] ;d"xsf] k|:t'lt ug{ nufpg'xf];\ / lzIfsn] cfjZos 
k[i7kf]if0f lbg'xf];\ .  
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 ljZj / g]kfndf b'n{e / nf]k x'g nfu]sf hLjsf] lrq b]vfO{ ltgLx¿sf] dxTTj 
bzf{Olbg'xf];\ . nf]k x'g nfUgfsf sf/0f s] s] x'G5g\ eGg nufO{ :ki6 kfl/lbg'xf];\ 
.  

 nf]kf]Gd'v kz'kGIfLsf] ;+/If0f s;/L ug{ ;lsG5 < eGg] ;DaGwdf ;d"xut 
5nkmn u/fO{{ k|To]s ;d"xnfO{ k|:t't ug{ nufpg'xf];\ . ;+/If0fsf pkfox¿ 
;DaGwdf tof/ ul/Psf] rf6{ k|:t't u/L :ki6 kfl/lbg'xf]; .  

-uu_  d"Nofª\sg  

 g]kfndf kz'kG5Lx¿sf] jt{dfg l:ylt s:tf] 5 <  

 kz'kG5Lx¿sf] cfjZostf / dxTTj s] 5 < 

 ko{6g ljsf;df kz'kG5Lx¿sf] s] e"ldsf x'G5 < 

-3_ kl/of]hgf sfo{ 

 g]kfndf kfOg] s]xL kz''kG5Lx¿sf] tl:j/ ;ª\sng u/L rf6{k]k/df 6fF:g 
nufpg'xf];\ / pSt kzkG5Lx¿sf] tl:j/d''lg ltgLx¿sf] gfd, af;:yfg / dxTTj 
n]Vg nufpg'xf]; .  

 

lbg  11 / 12  If]q e|d0f 
-s_ ljlzi6 p2]Zo 

 ljBfno glhs}sf] jghª\un, lgs'~h jf ;/If0f If]q jf lrl8ofvfgfsf] e|d0f 
u/L jGohGt', kz'kG5L, jgk}bfjf/sf] cjnf]sg ug{ / jt{dfg l:ylt, kmfObf / 
;+/If0fsf pkfox¿ Kf|:t't ug{   

-v_ l;sfO ;xhLs/0f lj|mofsnfk  
lj|mofsnfk 1=M ::ynut cWoog e|d0f   

 k|of]ufTds sfo{sf nflu cfkm\gf] a;f]af; If]qsf kz'kG5Lx¿sf] cj:yf cWoogsf 
nflu ljBfyL{x¿nfO{ lzIfsn] If]q e|d0f u/fpg'xf];\ / ;f] sf] k|ltj]bg k]z ug{ 
nufpg'xf];\ .  
gf]6 M If]q e|d0f u/fpFbf lzIfsn] If]q klxrfg, pSt If]qdf kfOg] jGohGt', 
kz'kG5L, jgk}bfjf/, h8La'6Lsf] k"j{ hfgsf/L, ljBfyL{x¿n] ug'{kg]{ sfo{x¿ -;d"x 
ljefhg, l6kf]6 ug]{ s'/fx¿, cjnf]sg ubf{ Wofg lbg'kg]{ s'/fx¿_, k|ltj]bgdf 
;d]l6g'kg]{ kIfx¿, cjnf]sg ug]{ ;do, kmls{g] ;do, sIffdf k|:t't ug]{ 
s'/fx¿sf] af/]df hfgsf/L u/fpg'xf];\ . 

-u_ d"Nofª\sg  
 s] s] s'/fx¿sf] cjnf]sg ul/of] < 
 cjnf]sg ul/Psf j:t'x¿sf] l:ylt s] s] /x]5 < 
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 cjnf]sg ul/Psf j:t'x¿sf] dxTTTj s] 5 < 
 cjnf]sg ul/Psf j:t'sf] ;+/If0f ug{ s] ug'{knf{ < 
 If]q e|d0faf6 s] s] s'/fx¿ l;lsof] < 

--3_ kl/of]hgf sfo{ 
rf6{k]k]/df g]kfndf nf]k x'g nfu]sf kz'kG5Lx¿sf] lrq agfO{ sIffsf]7fsf leTtfdf 6fF:g 
nufpg'xf];\ .   
-ª_ k|fljlws zAbfjnL 

 Timber Plant: Trees that are grown in order to produce wood. 
 Rare plants and animals: Those species whose number or frequently is 

less or in under threat of danger in comparision of others. 
 Endangered species: A species at risk of extinction because of human 

activity, changes in climate, changes in predator-prey rations, etc, 
especially when officially designed as such by a governmental 
agency(www.dictionary.com) 

-r_ yk cWoog ;fdu|L  
 dflg; xfjf, kfgL, jf;:yfg / vfBfGgsf nflu k|fs[lts ;|f]tdf lge{/ /xG5g\ . 
 k|fs[lts jftfj/0fsf] ;fy} hLjhGt', jg:kltsf] ;+/If0f ug{sf nflu /fli6«o 

lgs'~h, jGohGt' cf/If, l;sf/ cf/If tyf ;+/If0f If]qx¿ agfOPsf 5g\ . 
 g]kfndf xfn;Dd 10 cf]6f /fli6«o lgs'~h, ltg cf]6f jGohGt' cf/If, Ps l;sf/ 

cf/If / 6 cf]6f ;+/If0f If]q :yfkgf ePsf 5g\ . 
 jghª\unaf6 3f“;kft, sf7, bfp/f, h8La'6L cflb k|fKt ug{ ;lsG5 . 
 g]kfnsf] t/fO{df ;fn, l;;f}, vo/, l;dn tyf kxf8df rf “k, s6';, lrnfpg], 

cf]v/ / lxdfnL efudf /fO{ ;Nnf], l7ª\u'/] ;Nnf], ef]hkq cflb kfOG5 . 
 g]kfnsf] lxdfnL efudf kf “rcf}+n], kb\drfn, h6fd;L, of;f{u'Daf cflb hl8a'6L 

kfOG5 . 
 jf;:yfg ljgfzn] ubf{ af3, u}+F8f, xfTtL, lxp “ lrt'jf, clhª\u/, wg];, lu4 cflb 

kz'kGIfL nf]kf]Gd'v ag]sf 5g\ . 
 g]kfndf 27 :tgwf/L, 9 kG5L / 3 hfltsf 3;|g] hGt'nfO{ ;+/lIft ;"rLdf 

/flvPsf] 5 . 
 g]kfndf z'SnfkmfF6f jGohGt' cf/IfnfO{ z'SnfkmfF6f /fli6«o lgs'~hdf kl/jt{g 

u/]kl5 /fli6«o lgs'~h 11 / jGohGt' cf/If 2 cf]6f ePsf 5g\ . 
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Causes of Rareness of Species : 
a. llegal collection of plants along with poaching and hunting of the 

animals for trading the medicinal herbs, furs, horns, hyde , etc. 
b. Overuse and maximum utilization of the rare species without any 

consideration for the future. 
c. Loss of favorable habitats for both the plants andanimals due to 

continual deforestation by humans.  
d. Lack of effective formulation of strategies, plans and policies. 
e. Illiteracy among the local people leading to lack of public 

participation regarding the conservation ofthe rare species of animals 
and plants. 

f. Destruction of the habitat of various species by forest fire or natural 
disasters such as flood,landslide, slumps, etc. 

Rare Plants of Nepal  
The plants considered rare in Nepal are Golden Michelia or Champ, Spike 
Nard or Jatamasi, Serpentina or Sarpagandha, Himalayan Yew or Lautha Salla, 
Panch Aunle and Yarsagumba (a type of caterpillar fungus which is one of the 
most expensive insect-herbs that is used for medical field). 

 Endagered mammals in Nepal 

S.N. Common name Nepali Name Scientific Name 

1 Red Panda Habre Ailurus fulgens 

2 Snow Leopard Hiu Chituwa Panthera uncial 

3 Bengal Tiger Bhagh Panthera Tigris Tigris 

4 One horned 
Rhinoceros Gaida Rhinoceros unicornis 

5 Himalayan Musk 
Deer Kasturi Mriga 

Moschus 
chrysogaster 
leucogaster 

6 Dolphin Sons Delphinus Delphis 
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7 Swamp Deer Barahsigae Rucervus duvaucelii 

8 Asiatic Elephant Jangali Hatti Elephas maximus 

9 Four horned 
Antelope Chauka Tetracerus 

quadricornis 

10 Black Buck Krishna Shar Antilope cervicapra 

11 Indian Pangolin Salak Manis crassicaudata 

12 Chinese Pangolin Salak Manis pentadactyla 

13 Assamese 
Monkey Asami Rato Bandar Macaca assamensis 

14 Grey Wolf Bwaso Canis lupus 

15 Brown Bear Himali Rato Bhallu Ursus arctos 

16 Spotted Linsang Lingsang Prionodon pardicolor 
Hodgson 

17 Striped Hyaena Hudar Hyaena hyaena 

18 Leopard Cat Chari Bagh Prionailurus 
bengalensis 

19 Clouded Leopard Bwaso Chituwa Neofelis nebulosa 

20 Lynx Lings Felis lynx 

21 Gaur Bison Gauri Gai Bos Gaurus 

22 Wild Yalk Jangali Chauri 
Bos 
grunniens and Bos 
mutus 

23 Wild Water 
Buffalo Arna Bubalus arnee (B. 

bubalis) 

24 Tibetan Antelope Chiru Pantholops hodgsonii 
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25 Great Tibetan 
Sheep Nayan Tibetan argali sheep 

26 Hispid Hare Sespod Kharayo Caprolagus hispidus 

27 Pigmy Hog Pudke Bandel Porcula salvania 

 
;;Gbe{ ;fdu|LM study.com/.../conservationists-vs-preservati... 
www.imnepal.com/list-of-endangered-anim 
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PPsfO M 23   jftfj/0fLo x|f; tyf o;sf] ;+/If0f                    
cg'dflgt 3G6L M 15 -;}¢flGts 12 ± k|of]ufTds 3 _ 

1= l;sfO pknlAw 

 jftfj/0fLo k|b"if0f -jfo', hn, hldg, Wjlg_ / o;sf c;/x¿ JofVof ug{  

 xl/tu[x k|efjsf] JofVof ug{ / o;n] ubf{ x'g] tfkj|md j[l4 / jftfj/0fdf kg]{ 
c;/sf] j0f{g ug{  

 hnjfo' kl/jt{g, o;sf c;/x¿ / k|efj Go"gLs/0fsf nflu :yfgLo :t/df ug{ 
;Sg] k|of;x¿ klxrfg ug{  

 cDnLo jiff{ x'g] sf/0f / o;sf c;/af/] JofVof ug{  

 jftfj/0f ;+/If0f ug]{ pkfox¿ JofVof ug{  

 k|sf]ksf lsl;dsf ;fdfGo kl/ro lbg / sf/0fx¿ atfpg  

 hf]lvd Go"gLs/0f ug]{ pkfox¿ atfpg / k|sf]k Joj:yfkgsf pkfox¿ JofVof 
ug{  

 /fli6«o k|s[lt ;+/If0f sf]if (NTNC), cfO=o"=l;=Pg (IUCN), ljZj jGohGt' sf]if 
(WWF), ;+o'St /fi6« ;ª\3Lo jftfj/0f sfo{j|md (UNEP) / Ol;df]8 (ICIMOD) sf] 
;fdfGo kl/ro / e"ldsf atfpg  

2= ljifoj:t' ljefhg / l;sfO ;fdu|L 

lbg  ljifoj:t'  l;sfO ;fdu|L  
1 jftfj/0fLo k|b"if0f ljleGg k|b"if0fsf lrqx¿, lel8of] 
2 jfo' k|b"if0f tyf o;sf] sf/0f / 

c;/ 
jfo' k|b"if0f / o;sf] c;/ b]vfOPsf] lrq, 
lel8of] 

3 hn k|b"if0f tyf o;sf] sf/0f / 
c;/ 

k|b'lift gbL, gfnfsf] lrq, lel8of] 

4 hldg k|b"if0f tyf o;sf] sf/0f 
/ c;/ 

;x/df uf8L u'l8/x]sf], pBf]u, snsf/vfgf 
cflbsf] lrq, jf hldg k|b"if0fsf] lel8of] 

5= Wjlg k|b"if0f tyf o;sf] sf/0f / 
c;/ 

Wjlg k|b''if0f b]vfpg] lrq, lel8of] 

6 xl/tu[x k|efj xl/tu[x, g;{/Lsf lrq, xl/tu[x ;DaGwL lel8of] 
7 hnjfo' kl/jt{g tyf o;sf] 

sf/0f / c;/ 
rf6{, lrq, lel8of]x¿  

8 cDnLo jiff{ cDnLo jiff{sf] /f;folgs k|ltlj|mof n]v]sf] rf6{ 
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k]k/ 
9 jftfj/0f ;+/If0fsf pkfox¿ jftfj/0f ;+/If0f emNsfpg] lrqx¿ 
10 k|sf]k tyf o;sf] sf/0f / c;/ k|sf]k emNsfpg] lrqx¿, lel8of] 
11 k|sf]ksf] hf]ldv Go"gLs/0f 

Joj:yfkg pkfox¿ 
j[If/f]k0f ul//x]sf] lrq 

12 /fli6«o k|s[lt ;+/If0f sf]if 
(NTNC), cfO{=o"=;L=Pg= (IUCN) 

;DalGwt ;+:yfsf a|f]l;o/ 

13 ljZjjGohGt' sf]if (WWF), ;+o'St 
;ª\3 jftfj/0fLo sfo{qmd 
(UNEP) / Ol;df]8 (ICIMOD)  

;DalGwt ;+:yfsf a|f]l;o/ 

14 Jfftfj/0fLo k|b"if0f Kf|of]ufTds sfo{, kl/of]hgf sfo{, If]q e|d0f 
15 xl/tu[x k|efj, hnjfo' kl/jt{g 

cDnLo jiff{ / k|sf]k Joj:yfkg  
Kf|of]ufTds sfo{, kl/of]hgf sfo{, If]q e|d0f 

3= lljlzi6 p2]Zo, l;sfO ;xhLs/0f lj|mofsnfk / dd"Nofª\sg 
lbg M 1 jftfj/0fLo k|b"if0f 

-s_ ljlzi6 p2]Zo 

 jftfj/0fLo k|b"if0fsf] kl/efiff lbg / sf/0f atfpg  

 dfgjLo lj|mofsnfkaf6 jftfj/0fdf kg]{ c;/ atfpg  

-v_ l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1=M jjftfj/0f k|b"if0fsf] kl/ro / sf/0fx¿ 

 jftfj/0f eg]sf] s] xf] < k|Zgsf] b|'t n]vg ljlwsf] k|of]u u/L k|ltlj|mof lbg 
nufpg'xf];\ . j/k/sf /x]sf ;hLj / lghL{j j:t'x¿sf] cGt/;DaGwsf] cfwf/df 
jftfj/0fsf] kl/ro lbg'xf];\ . 

 ljBfyL{x¿nfO{ jftfj/0fLo k|b"if0f ;DaGwL ljleGg cj:yfx¿sf] lrq k|:t't ub}{ 
5nkmn u/fpg'xf];\ . 

 ljBfyL{sf pTt/df 5nkmn u/fO{{ cfˆgf 3/, l5d]sdf s] s:tf sf/0fn] 
jftfj/0fLo k|b"if0f x'G5 eGg] s'/f sfkLdf l6kf]6 ug{ nufpg'xf];\ . 

 jftfj/0f k|b"if0fsf k|sf/ klxrfg ug{ nufpg'xf];\ . h'g ljBfyL{x¿n] jftfj/0f 
k|b"if0fsf k|sf/ ;a}eGbf a9L atfpg ;S5 p;nfO{ wGojfb lbg'xf];\ / jftfj/0f 
k|b"if0fsf k|sf/df ;fdfGotof jfo', hn, Wjlg, hldg k5{g\ egL lgisif{ lbg'xf];\ . 

lj|mofsnfk 2=   jftfj/0f k|b"if0f /f]syfddf ljBfyL{sf] e"ldsf  
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 lj|mofsnfk 1 df ul/Psf] 5nkmnsf cfwf/df jftfj/0fLo k|b"if0fsf] kl/efiff 
tof/ kfg{ nufpg'xf];\ .  

 tTkZrft cfkm"n] tof/ kf/]sf] rf6{ 6fF;L 5nkmn u/fpg'xf];\ . ;lrq k|b"if0fsf 
sf/0fx¿ n]lvPsf] rf6{ 6fF;L s] eO/x]sf] 5, JofVof ug{ nufpg'xf];\ . ;fy} o:tf 
k|b"if0f /f]syfdsf nflu ljBfyL{sf] e"ldsf jf lhDd]jf/L s] x'g ;S5g\ To; af/]df 
klg 5nkmn u/fpg'xf];\  . 

 dflg;sf] lj|mofsnfkaf6 jftfj/0fdf kg]{ c;/nfO{ a]Gr jf 6]anut ¿kdf 
5nkmn u/fO{{ k|To]s a]Gr jf 6]anaf6 Ps Ps c;/ atfpg nufpg'xf];\ / 
ljBfyL{n] eg]sf a'Fbfx¿nfO{ z}Ifl0fs kf6Ldf n]Vb} hfg'xf];\ / cGtdf yk 
k[i7kf]if0f lbg'xf];\ . 

-uu_ d"Nofª\sg 

 jftfj/0f k|b"if0f eg]sf] s] xf] < 

 jftfj/0f k|b"if0fsf s'g} kfFr sf/0fx¿ eg . 

 jftfj/0f k|b"if0fdf /f]Sg cfkm"n] v]Ng ;Sg] e'ldsf s] x'g ;S5, atfpm . 

 dflg;sf] lj|mofsnfkaf6 jftfj/0fdf s:tf] c;/ k5{ < 

-3_ kl/of]hgf sfo{ 

ljBfyL{x¿nfO{ l5d]sLx¿sf] lj|mofsnfkn] s;/L jftfj/0fLo k|b"if0fnfO{ ;3fp k'¥ofPsf] 5 
cWoog u/L n]Vg nufpg'xf];\ / To;sf] ;+/If0f ug]{ pkfo / cfkm\gf] e"ldsf klg ;dfj]z 
u/L k|ltj]bg tof/ kfg{ nufpg'xf];\ . 

-ª_ k|fljlws zAb 

 Biomass :A source of fuel made from living and recently-dead plant materials 
such as wood, leaves and the biodegradable part of industrial and municipal waste 
(http://www.epa.ie) 
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llbg M 2 jfo' k|b"if0f 

-s_ ljlzi6 p2]Zo 

 jfo' k|b"if0fsf] kl/ro lbg  

 jfo' k|b"if0fsf sf/0f / c;/x¿ JofVof ug{   

-v_ l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1= jjfo' k|b"if0fsf] kl/ro  

 jfo' k|b"if0f emlNsg] t:jL/ jf lrqx¿ b]vfpFb} ljBfyL{x¿nfO{ jfo' k|b"if0f eg]sf] 
s]  xf] egL k|Zg ug{'xf];\ / pgLx¿sf] pTt/ cfPkl5 cfjZos k[i7kf]if0f 
ul/lbg'xf];\ . ;Dej ePsf] cj:yfdf jfo' k|b'z0f ;DaGwL pko'St lel8of] klg 
k|bz{g ug'xf];\ . 

lj|mofsnfk 2= jjfo' k|b"if0fsf sf/0fx¿ 

 ljBfyL{x¿nfO{ ;d"xdf ljefhg u/L lrq jf lel8of] cjnf]sg ug{ nufO{ jfo' 
k|b"if0fsf sf/0fx¿ s] s] xf]nfg\ < 5nkmn ug{ nufpg'xf];\ / ;"rL tof/ kfg{ 
nufpg'xf];\ . 

 lrqsf] cWoog ug]{ j|mddf To;sf cfwf/df ljleGg k|Zg ub}{ ljBfyL{x¿nfO{ jfo' 
k|b"if0fsf sf/0f eGg nufpg'xf];\ ;fy} lzIfsn] klg jfo' k|b"if0fsf sf/0f :ki6 
kfl/lbg'xf];\ . 

lj|mofsnfk 3= jjfo' k|b"if0fsf c;/x¿  

 ufpF / ;x/df s;/L dflg;x¿nfO{ jfo' k|b"if0fn] c;/ kf/]sf] x'G5 ;f]Rg 
nufpg'xf];\ . 

 jfo' k|b"if0fsf c;/x¿sf] rf6{ k|:t't u/L ljBfyL{sf] ;xof]udf k|To]s a'Fbfsf] 
JofVof ug{ nufpg'xf];\ . 

-uu_ d"Nofª\sg 
 jfo' k|b"if0f eGgfn] s] a'lemG5 < 
 jfo' k|b"if0fsf s'g} kfFr sf/0fx¿ atfpm . 
 jfo' k|b"if0faf6 x'g] ltg c;/x¿ atfpm . 

-3_ kl/of]hgf sfo{ 

cfˆgf] 3/ j/k/ s] s:tf lj|mofsnfkn] jfo' k|b"if0f u/fO{/x]sf 5g\ egL n]Vg 
nufpg'xf];\ / To;sf nflu cfkm\gf] e"ldsf;lxt ;dfwfgsf pkfo klg klxNofpg 
nufpg'xf];\ . 
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--ª_ k|fljlws zAbfjnL   

Acid Rain  
Percipitation, as rain, snow, or sleet, containing relatively high concentration of 
acid-forming chemicals,as the pollutants from coalsmoke,chemical 
manufacturing,and smelting,that have been released into the atmosphere and 
combined with water vapor:harmful to the environment  
(www.dictionary.com). 

 

lbg M 3  hn k|b"if0f 

-s_ ljlzi6 p2]Zo 

 hn k|b"if0fsf] kl/efiff lbg  

 hn k|b"if0fsf sf/0f / c;/x¿ af/]  JofVof ug{   

-v_ l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1 hhn k|b"if0fsf] kl/efiff 

 k|b"lift gbL, kf]v/L, tfn ePsf ljleGg lrqx¿ 6fF:g'xf]; . ljBfyL{nfO{ o:tf lrq 
x]g{ nufO{ hn k|b"if0fsf] kl/ro lbg nufpg'xf];\ .  

 xflgsf/sf j:t'x¿ kfgLsf] ;|f]tdf ldl;Fbf kfgLsf] jf:tljs u'0fdf k|lts"n c;/ 
k/L To;sf] ljBdfg l:yltdf kl/jt{g x'G5, To;nfO{ g} hn k|b"if0f elgG5 egL 
hn k|b"if0fsf] cjwf/0ff k|i6\ofpg'xf];\ .  

lj|mofsnfk 2=  hn k|b"if0fsf sf/0fx¿ 

 ljBfyL{x¿nfO 4 ;d"xdf ljefhg ug'xf];\ / cfkm"n] yfxf kfPsf] / cl3Nnf] 
5nkmnaf6 hfgsf/L eP cg';f/ hn k|b"if0fsf ljleGg sf/0fx¿sf ;"rL tof/ 
kfg{ nufpg'xf];\ / k|To]s ;d"xaf6 k|:t't u/fpg'xf];\ . 

 hn k|b"if0fsf] lrq rf6{ jf lel8of] k|bz{g ug'{xf];\ / ljBfyL{x¿nfO{ cjnf]sg ug{ 
nufpg'xf];\ . ;d"xut ¿kdf k|:t't u/]sf] hn k|b"if0fsf sf/0fx¿sf] ;"rLdf 
pNn]v ul/Psf afx]s yk sf/0fx¿ atfpg nufpg'xf];\ /  

lj|mofsnfk 3M hhn k|b"if0faf6 k|f0fLnfO{ kf/]sf] c;/ 
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 hn k|b"if0fn] af]6la?jf, hnLo k|f0fLnfO{ s;/L c;/ k'¥ofO/x]sf] 5 dl:tis 
dGyg u/fpg'xf];\ / ljBfyL{n] k|:t't u/]sf s'/fx¿ z}Ifl0fs kf6Ldf n]Vb} hfg'xf];\ 
. 

 hn k|b"if0fs]f c;/ dflg;df, af]6la?jfdf / hnLo k|f0fLdf s:tf] x'G5 eGg] 
;Gbe{df tof/ kfl/Psf] lrq, rf6{ jf lel8of] k|bz{g ub}{ hn k|b"if0fs]f c;/sf 
af/]df lgisif{df k'Ug'xf];\ . 

-uu_  d"Nofª\sg  

 hn k|b"if0f eg]sf] s] xf] < 

 hn k|b"if0fsf s'g} kfFr sf/0fx¿ n]v . 

 hn k|b"if0faf6 dflg;df x'g] c;/x¿ atfpm . 

-3_ kl/of]hgf sfo{ 

cfˆgf] 3/ glhs /x]sf gbL, gfnf, vf]nf cflb s] sf/0fn] k|b'lift ePsf 5g\ o; af/]df 
kl/jf/sf] ;xof]udf cjnf]sg tyf vf]h u/L ;'wf/sf nflu cfkm\gf] / kl/jf/sf] e"ldsfsf] 
af/]df k|:t't ug{ nufpg'xf]; . 

 
lbg M 4 hldg k|b"if0f -e"-k|b"if0f_ 
-s_ ljlzi6 p2]Zo  

 hldg k|b"if0fsf] kl/ro lbg  

 hldg k|b"if0fsf sf/0f / c;/x¿sf] klxrfg tyf JofVof ug{   

-v_ l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1=M ee"-k|b"if0f jf hldg k|b"if0fsf] kl/ro 

 e"-k|b"if0f jf hldg k|b"if0fsf lrq, kf]:6/ tyf lel8of] k|bz{g ug"{xf];\ . 

 ljBfyL{x¿nfO{ JolStut ¿kdf lrq, kf]:6/ / lel8of] cjnf]sg u/L hldg 
k|b"if0fsf] kl/ro / sf/0fx¿nfO{ a'Fbfut ¿kdf n]Vg nufpg'xf];\ . 

 k|To]s ljBfyL{nfO{ l6kf]6 ul/Psf] a'Fbfx¿ k|:t't ug{ nufpg'xf];\ . 

 a'Fbfx¿ k|:t't ubf{ Pshgf ljBfyL{n] k|:t't u/]sf] a'Fbf gbf]l/g] u/L eGg 
nufpg'xf];\ / z}Ifl0fs kf6Ldf n]Vb} hfg'xf];\ / cGtdf ljBfyL{x¿n] pNn]v u/]sf] 
hldg k|b"if0fsf] kl/ro / sf/0fx¿nfO{ ;d]6L lgisif{ lbg'xf];\ . 
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llj|mofsnfk 2=M ee"-k|b"if0f jf hldg k|b"if0fsf c;/x¿ 

 lrqdf b]vfO{P cg';f/ e"-k|b"if0fsf c;/x¿ s] s] x'G5g\ < ljBfyL{x¿nfO{ 
;d"xut 5nkmn ug{ nufO{ cfjZos k[i7kf]if0f lbg'xf];\ . 

 hldg  cyf{t\ e" k|b"if0fn] kf/]sf c;/x¿ ;DaGwL >Job[Zo ;fdu|L k|:t't ug'{xf];\ 
/ cfjZos k[i7kf]if0f lbg'xf];\ . 

-u_ d"Nofª\sg 
 hldg k|b"if0f eg]sf] s] xf] < 

 hldg k|b"if0fsf s'g} kfFr sf/0fx¿ eg . 
 hldg k|b"if0fsf s'g} tLg c;/x¿ atfpm . 

-3_ kl/of]hgf sfo{  
ljBfyL{x¿nfO{ ljBfno jf 3/ glhs}sf] s'g} If]qdf ePsf] hldg k|b"if0f / To;n] kf/]sf] 
c;/sf] cjnf]sg ug{ nufO{ sf/0f / c;/x¿ ;DaGwL k|ltj]bg tof/ u/L sIffdf k|:t't 
ug{ nufpg'xf];\ . 
 
lbg M 5 Wjlg k|b"if0f 
-s_ ljlzi6 p2]]Zo 

 Wjlg k|b"if0fsf] kl/ro lbg  
 Wjlg k|b"if0fsf sf/0f / c;/x¿sf] JofVof ug{  

-v_ l;sfO ;xhLs/0f lj|mofsnfk  
lj|mofsnfk 1 WWjlg k|b"if0fsf] kl/ro  

 pBf]u, snsf/vfgf, ;x/df uf8L u'l8/x]sf] ;8ssf] lrqx¿ k|bz{g ug'{xf];\ / 
To:t} l:ks/, ;fpG8 aS; cflb k|of]u ePsf] lrq b]vfpFb} Wjlg k|b"if0f eg]sf] s] 
xf] egL k|Zg ug'{xf];\ / ljBfyL{{sf pTt/ l6kf]6 u/L cfjZos k[i7kf]if0f lbg'xf];\ . 
Wjlg k|b"if0fsf] kl/efiff n]lvPsf] rf6{ k|:t't u/L 5nkmn u/fpg'xf];\ . 

lj|mofsnfk 2= M WWjlg k|b"if0fsf] sf/0f  

 ljBfyL{x¿nfO{ lj|mofsnfk Psdf lbOPsf] z}Ifl0fs ;fdu|L / pgLx¿sf] 
cg'ejx¿sf]  Wjlg k|b"if0fsf sf/0fx¿ af/]df ;d"x sfo{ u/fpg'xf];\  / ;d"xut 
k|:t'ltkl5 o;af/]df n]lvPsf] rf6{ k|:t't u/L lgisif{ atfOlbg'xf];\  . 

lj|mofsnfk 3= WWjlg k|b"if0fsf c;x¿  

 sIffdf OG6/g]6af6 8fpgnf]8 ul/Psf] Wjlg k|b"if0faf6 x'g] c;/ ;DaGwL lel8of] 
k|bz{g ug'xf];\ . jf df]afOn jf Sof;]6 o:t} l8efO;sf] k|of]uaf6 ljleGg 
lsl;dsf Wjlgx¿ ;'gfpg'xf];\ . h:t} rsf]{, 7'nf] lbSs nfUg] lsl;dsf Wjlgx¿ . 
h;sf dfWodaf6 ljBfyL{ :jod\n] Wjlg k|b"if0fn] k'¥ofpg] xflgsf] dx;'; ug{ 
;s'g\ .  
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 tTkZrft  Wjlg k|b"if0faf6 dflg;nfO{ x'g] c;/x¿sf] rf6{ sIffdf 6fF;L k|To]s 
a]~rnfO{ cnu cnu a'Fbf JofVof ug{ nufpg'xf];\  / ;'wf/sf pkfo klg k|:t't 
ug{ nufpg'xf];\ . 

-uu_  d"Nofª\sg 
 Wjlg k|b"if0fsf] kl/efiff b]pm . 

 Wjlg k|b"if0faf6 x'g] sf/0fx¿ n]v . 

 Wjlg k|b"if0faf6 dflg;df x'g] c;/x¿ atfpm . 
-3_ kl/of]hgf sfo{  

 ljBfyL{x¿nfO cfkm\gf] 3/ glhssf] Jo:t ;8s 5 eg] s]lx ;do cleefjssf] 
;xof]u / lgu/flgdf To:tf] ;8sdf df]6/af6 lg:sg] Wjlg k|b"if0fsf] cjnf]sg 
ug{ eGg'xf];\ . o:tf] ;Dej geP kqklqsf jf cGo ;Gbe{ ;fdu|Lsf] cfwf/df 
Wjlg k|b''if0fn] jftfj/0f / dflg;df ug]{ c;/x¿ emNsg] lrq rf6{k]k/df agfpg 
nufO sIffdf k|:t't ug{ nufpg'x]f;\\ . 

 

lbg M 6  xl/tu[x k|efj 
-s_ ljlzi6 p2]Zo  

 xl/tu[x k|efjsf] JofVof ug{ / o;af6 x'g] tfkj|md j[l4 / jftfj/0fdf kg]{ 
c;/x¿ j0f{g ug{  

-v_ l;sfO ;xhLs/0f lj|mofsnfk  
lj|mofsnfk 1 xxl/tu[x UofF;x¿ 

 ljBfyL{x¿nfO{ cfjZos ;ª\Vofdf ljefhg ug'{xf];\ / tnsf k|Zgdf 5nkmn ug{ 
nufO{ k|:t't ug{ nufpg'xf];\ . 

 udL{ u/fpg] UofF;x¿ s'g s'g xf]nfg\ < 
 xl/t u[x eg]sf] s] xf]nf < 
 xl/tu[x UofF;x¿ s'g s'g x'g\ < 
 xl/t u[x k|efj eg]sf] s] xf] < 
 k[YjLdf xl/tu[x k|efj gePsf] eP hLjx¿sf] cl:tTTTj x'GYof] ls 
x'Fb}gYof] xf]nf < lsg < 

 k|To]s ;d"xaf6 PshgfnfO{ k|:t't ug{ nufpg'xf];\ / d'Vo a'Fbfx¿ z}Ifl0fs 
kf6Ldf n]Vb} hfg'xf];\ / cGtdf cfjZos k[i7kf]if0f;lxt :ki6 ul/lbg'xf];\ .  

lj|mofsnfk 2=M s[lqd xl/t u[x k|efjsf] cjnf]sg e|d0f 
 glhs}sf] g;{/Ldf n}hfg] Joj:yf ldnfpg'xf];\ / cjnf]sg ug{ nufpg'xf];\ jf 

g;{/Ldf s;/L xl/t u[x k|efjsf] k|of]u ul/Psf] x'G5 eGg] s'/f g;{/L dflnsnfO{ 
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;f]Wg nufO{ d'Vo a'bfx¿sf] l6kf]6 ug{ nufpg'xf];\ / lrq agfpg nufO{ sIffdf 
k|:t't ug{ nufpg'xf];\ / cfjZos k[i7kf]if0f lbg'xf];\ .  

llj|mofsnfk 3=M xxl/t u[x agfOg'sf sf/0f 

 hf8f] ;dodf t/sf/L v]tL ubf{ Knfl:6sn] 9fs]/ xl/t u[x agfOg'sf sf/0faf/] 
5nkmn u/fpg'xf];\ / k[i7kf]if0f lbg'xf];\ . 

lj|mofsnfk 4=M xxl/t u[x k|efjsf] c;/x¿ 

 jftfj/0fdf xl/tu[x k|efjsf c;/x¿ ;DaGwdf tof/ kfl/Psf] >Job[Zo ;fdu|L 
k|bz{g ug'{xf];\ / cjnf]sg ug{ nufO{ o;n] kf/]sf] c;/x¿ klxrfg ug{ 
nufpg'xf];\ . 

 lrq rf6{ tyf >Job[Zo ;fdu|Lsf] ;xfotfaf6 tfkj|md j[l4, xfjfkfgLsf] l:yltdf 
kl/jt{g, rnrj|mdf c;/, lxp kUng' cflbsf] cfwf/df xl/tu[x k|efjsf] c;/x¿ 
k|i6\ofOlbg'xf];\ . 

-u_ d"Nofª\sg  
 xl/t u[x k|efjsf] kl/efiff b]pm . 

 s''g} ltg xl/tu[x UofF;x¿sf] gfd eg . 
-3_ kl/of]hgf sfo{  

 cfˆgf] j/k/ /x]sf g;{/L jf t/sf/L kmfd{df uO{ xl/tu[x k|efjsf] k|of]u s;/L 
ul/Psf] 5, cjnf]sg u/L 5f]6f] k|ltj]bg tof/ ug{ nufpg'xf];\ . 

-ª_ yk cWoog ;fdu|L  
-c_ k[YjLdf xl/tu[x k|efjsf] lrq  
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--cf_ Knfl:6s 6g]ndf xl/tu[x k|efj 
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Causes of the Greenhouse Effect 
1. Burning of Fossil Fuels 
2. Deforestation 
3. Increase in Population 
4. Farming 
5. Industrial Waste and Landfills 
 
llbg M 7  hnjfo' kl/jt{g 
-s_ ljlzi6 p2]Zo  

 hnjfo' kl/jt{gsf] kl/ro lbg  

 hnjfo' kl/jt{gsf] o;sf c;/x¿ atfpg  
-v_ l;sfO ;xhLs/0f lj|mofsnfk  
lj|mofsnfk 1M hhnjfo' / hnjfo' kl/jt{g  

 hnjfo' / hnjfo' kl/jt{g ;DaGwdf ljBfyL{x¿nfO{ b"|t n]vg ljlwsf] k|of]u 
ug'{xf];\ . ljBfyL{x¿nfO{ kfn}kfnf] gbf]xf]l/g] u/L n]vg ul/Psf] s'/f eGg 
nufpg'xf];\ / z}Ifl0fs kf6Ldf n]Vb} hfg'xf];\ . 

 hnjfo' / hnjfo' kl/jt{g ;DaGwdf ljBfyL{x¿nfO{ cg'ej k|:t't ug{ 
nufpg'xf];\ . 

 hnjfo' / hnjfo' kl/jt{g ;DaGwL kf]:6/, lrq jf lel8of] k|bz{g ug'{xf];\ / 
ljBfyL{x¿nfO{ cjnf]sg ug{ nufpg'xf];\ . 

 cjnf]sg ul/Psf] cfwf/df ljBfyL{x¿nfO{ hnjfo' / hnjfo' kl/jt{g ;DaGwdf 
yk s'/fx¿ eGg nufpg'xf];\ . 

 ljBfyL{x¿n] b|'tn]vgaf6 k|:t't u/]sf] / lrq jf rf6{ jf lel8of]sf] cfwf/df 
dfgjLo lj|mofsnfk tyf k|fs[lts cl:y/tfsf sf/0f nfdf] ;dofjlwdf x'g] 
kl/jt{gnfO{ hnjfo' kl/jt{g elgG5 egL lgisif{ lbg'xf];\ . 

lj|mofsnfk 2M hhnjfo' kl/jt{gsf] c;/  

 hnjfo' kl/jt{gaf6 s] s] c;/ k5{ xf]nf < ;f]Rg nufpg'xf];\ / hnjfo' 
kl/jt{gaf6 ePsf c;/x¿ ;DaGwdf tof/ kfl/Psf] lrq jf lel8of] k|bz{g 
ug'{xf];\ / cjnf]sg ug{ nufO{ c;/x¿sf] ;"rL tof/ kfg{ nufpg'xf];\ . 

 lxdfnL If]qsf] lxpF kUng], ;d'b| ;txsf] kfgL tLj| ¿kdf dfly p7\g], cltj[li6 
tyf cgfj[li6 x'g], s[lif pTkfbgdf lu/fj6, tftf] xfjf, zLtnx/, dxfdf/L, h}ljs 
ljljwtfdf x|f; cflbsf] cfwf/df hnjfo' kl/jt{gsf] c;/x¿ k|i6\ofpg'xf];\ . 

-uu_ d"Nofª\sg 

 hnjfo' kl/jt{g eg]sf] s] xf] < 

 hnjfo' kl/jt{gsf s'g} kfFr sf/0fx¿ n]v . 
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1. Loss of Wildlife Species 
2. Rise in Sea Level  
3. Shifting Habitat 
4. High Temperatures  

5. Change in Rainfall Patterns 
6. Depletion of Arctic Ice 
7. Wildfires 
8. Heat Waves 

 hnjfo' kl/jt{gsf] c;/x¿ s] s] xf]nfg\ < 
-3_ kl/of]hgf sfo{  

 hnjfo' kl/jt{gsf] c;/ Go"gLs/0f ug{sf nflu xfd|f] 6f]n l5d]sdf s:tf sfo{ 
ug{ ;lsG5 eGg] ljifodf k|ltj]bg tof/ ug{ nufpg'xf];\ . 

-ª_ yk cWoog ;fdu|L 
Causes of Climate Change 

a. Man-made Factors: the Greenhouse Effect i.e. gases that play a part 
in climate change: water vapor, Carbon dioxide, methane 
gas, chlorofluorocarbons, nitrous oxide, etc. 

b. Natural Factors: Volcanic Eruptions, Ocean Currents, Solar 
Radiations, Earth Orbital Changes, etc. 

Effects of Climate Change 
1.  
2. : 

 
 

Top 10 ways you can stop climate change 
1. Get involved 
2. Be energy efficient 
3. Choose renewable power 
4. Eat wisely 
5. Trim your waste 
6. Let polluters pay 
7. Fly less 
8. Get informed 
9. Green your commute 
10. Support and Donate 
The best way to reduce climate change is to help improve the environment and 
help to slow down the process of climate change. If we can do that, then the 
world will be able to be sustainable for much longer. That doesn’t mean that 
climate change is completely avoidable though. 
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llbg M 8  cDnLo jiff{ 
-s_ ljlzi6 p2]Zo  

 cDnLo jiff{sf] kl/ro lbg  

 cDnLo jiff{ x'gsf sf/0f atfpg  

 cDn jiff{sf] c;/ atfpg / cDn jiff{ lgoGq0fsf k|of;x¿ klxrfg ug{  

-v_ l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1 MM cDnLo jiff{sf] kl/ro / clDno jiff{sf] aGg] k|lj|mof 

 clDnLo jiff{ ;DaGwdf ;f]Rg] hf]8L agfpg] / cg'ej cfbfgk|bfg ug]{ ljlw k|of]u 
ug'{xf];\ . ljBfyL{x¿n] k|:t't u/]sf cg'ejsf] cfwf/df jfo'd08ndf /x]sf] 
hnjfik /f;folgs / ef}lts klj|mof4f/f cDnLo kbfy{x¿;Fu ldn]/ k[YjLsf] 
;txdf emg]{ k|lj|mof g} cDnLo jiff{ xf] eGg] lgisif{ lbg'xf];\ . 

 cDnLo jiff{{ s;/L aG5 xf]nf < ;f]Rg nufO{ /f;folgs ;dLs/0f ;lxt n]Vg 
nufpg'xf];\ / tkl;nsf] k|lj|mof k|i6\ofpg'xf];\ . 

cfsfzdf lah'nL rlDsFbf jfo'd08ndf ePsf] gfO6«f]hg / clS;hg UofF; ldn]/ 
gfOl6«s cS;fO{8 aGb5 . 

  N2 + O2        2NO 

of] cS;fO8 t'?Gt} clS;hg;Fu ldnL NO2 aG5 . km]l/ of] NO2 n] xfjfdf /x]sf] 
kfgLnfO{ ;f];L gfOl6«s cDn aGb5 . 

4NO2 + 2H2O + O2  4HNO3 -gfOl6«s cDn_ . jiff{t\sf] kfgLdf o; k|sf/sf] 
Pl;l8s cDn x'G5 o;nfO{ cDnLo jiff{ eG5g\ . To:t} SO2 n] clS;hg lnO{ SO3 
aG5 / of] SO3 n] xfjfdf ePsf] kfgL ;f];L ;Nˆo"l/s cDn aGb5 . 

  2SO2 + O2  2SO3 

  SO3 + H2O  H2SO4 -;Nˆo''l/s cDn_ 
lj|mofsnfk 2=M ccDnLo jiff{sf] c;/ / lgoGq0fsf] pkfo  

 dfly pNn]v ul/Psf] cDnLo jif{f x'g] k|lj|mofaf6 x'g] c;/x¿ k|To]s ljBfyL{nfO{ 
n]Vg nufpg'xf];\ . 

 cDnLo jiff{sf] sf/0faf6 ePsf] c;/x¿ ;DaGwL tof/ ul/Psf] kf]:6/ jf lrq jf 
lel8of] k|bz{g ug'{xf];\ / ljBfyL{x¿n] n]v]sf c;/x¿;Fu t'ngf ug{ nufO{ k|:t't 
ug{ nufpg'xf];\ . 
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 cDnLo jiff{sf sf/0f dflg;, jftfj/0f, kz'kG5L, la?jf, dfgj lgld{t ejg, d"lt{ 
cflbdf s:tf] c;/ kb{5 egL k|i6\ofpg'xf];\ . 

-uu_ d"Nofª\sg 

 cDnLo jiff{sf] kl/efiff b]pm . 

 cDnLo jiff{ x'gsf sf/0fx¿ s] x'g ;S5g\ < 

 cDnLo jiff{n] s] s] c;/ k'¥ofpF5 < 

3_ kl/of]hgf sfo{   

ljBfno jf 3/ jf j/k/sf ;f+:s[lts ;Dkbfdf cDnLo jiff{sf] sf/0fn] ePsf] c;/sf] 
cjnf]sg ug{ nufO{ k|ltj]bg tof/ kfg{ nufpg'xf];\ .   

-ª_ yk cWoog ;fdu|L  

Causes of Acid Rain 
1. Natural Sources : volcanic emissions, decaying vegetation, wildfires 

and biological processes, lighting strikes, etc.  

2. Man-made sources: factories, power generations facilities, 
automobiles. use of coal for electrical power generation, etc. 

Effects of Acid Rain 

1. Effect on Aquatic Environment 
2. Effect on Forests 
3. Effect on Soil 
4. Effect on Vegetation Cover and Plantations 
5. Effect on Architecture and Buildings  
6. Effect on Public Health 
7. Others like weathering of buildings, corrosion of metals, peeling of 
paints on surfaces, etc. 
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llbg M 9 jftfj/0f ;+/If0fsf pkfox¿ 

-s_ ljlzi6 p2]Zo 

 jftfj/0f ;+/If0f ug]{ ljleGg pkfox¿sf] j0f{g ug{   

-v_ l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1M jjftfj/0f ;+/If0f   

 jftfj/0f ;+/If0f ;DaGwL kf]:6/ jf lrq jf lel8of] cjnf]sg u/fpg'xf];\ / pSt 
z}Ifl0fs ;fdu|Lsf] s] b]vfOPsf] 5 < ;f]Rg nufO{ k|:t't ug{ nufpg'xf];\ . 

 ljBfyL{x¿nfO{ pgLx¿sf] ufpF, 3/, ljBfno, glhssf ;x/ cflbdf jftfj/0f 
;+/If0f ug{ s] s:tf lj|mofsnfk ckgfOPsf] 5 eGg] s'/f sfkLdf l6kf]6 ug{ 
nufO{ k|:t'tLs/0f ug{ nufpg'xf];\ . 

lj|mofsnfk 2: jftfj/0f ;+/If0fsf pkfox¿ 

 ljBfyL{x¿nfO{ cf7 ;d"xdf ljefhg ug'{xf];\ / k|To]s ;d"xnfO{ 5'6\6f5'6\6} 
ljlifoj:t'j|mdzM hgr]tgf clej[l4, j[If/f]k0f, hn;|f]t ;+/If0f, e";+/If0f, k|b"if0f 
lgoGq0f, ;f+:s[lts ;Dkbfsf] ;+/If0f, jftfj/0fLo ;/;kmfO / hg;xeflutfdf 
ljifodf 5nkmn ug{ nufpg'xf];\ . 

 ;d"xut ¿kdf ;d"xsf] k|:t't u/fpg'xf];\ / cGo ;d"xnfO{ cfjZos ;'emfj lbg 
nufpg'xf];\ / jftfj/0f ;+/If0f ;DaGwL ;fdu|L4f/f yk k[i7kf]if0f k|bfg lbg'xf];\ . 

-uu_  d"Nofª\sg 

 jftfj/0f ;+/If0f eg]sf] s] xf] < 

 jftfj/0f ;+/If0fsf ljleGg pkfox¿ atfpm . 

 hg;xeflutfaf6 jftfj/0fsf] ;+/If0f s;/L x'G5 < 

 jftfj/0f ;+/If0fdf ljBfyL{sf] e"ldsf s] x'G5 < 

 jftfj/0f ;+/If0fdf 3/kl/jf/sf] e"ldsf s] x'G5 < 

-3_ kl/of]hgf sfo{ 

ljBfyL{x¿nfO{ cfkm\gf] ;d'bfodf jftfj/0fsf ;+/If0fsf nflu s] s:tf pkfo cjnDjg 
ul/Psf 5g\ < afn Sna, o'jf Sna,6f]n ;'wf/ ;ldlt cflb ;Fu ;f]wk'5 u/L To:tf  
pkfox¿ sIffdf k|:t't ug{ nufpg'xf];\ . ;a}sf] k|:t'ltkl5 d'Vo d'Vo pkfox¿ 
Rff6{k]k/df tof/ ug{ nufO{ sIffsf]7fdf 6fF; ug{ nufpg'xf];\ . 
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llbg 10 k|sf]k 

-s_ ljlzi6 p2]Zo 

 k|sf]ksf] kl/ro lbg  
 k|sf]ksf lsl;dsf] ;fdfGo kl/ro lbg / sf/0fx¿ atfpg  

-v_ l;sfO ;xhLs/0f lj|mofsnfk  
lj|mofsnfk 1= k|sf]ksf] kl/ro  

 k|fs[lts / dfgj l;lh{t k|sf]ksf] lrq, kf]:6/ k|bz{g ug{'xf];\ / lrqdf s] 
eO/x]sf] 5 < atfpg nufpg'xf];\ . 

 lrqsf] cfwf/df k|sf]ksf] kl/ro lbg nufpg'xf];\ / af9L, klx/f], cfunfuL, e"sDk 
cflbn] w]/} hgwgsf] gfz ug]{ k|lj|mof g} k|sf]k xf] egL lgisif{ lbg'xf];\ . 

 lrqdf b]vfOP h:t} ljBfyL{x¿n] ;'g]sf, ef]u]sf / b]v]sf ljleGg k|sf]ksf af/]df 
5nkmn u/fpg'xf];\ / cg'ejx¿ ;'gfpg nufpg'xf];\ . 

lj|mofsnfk 2= k|fs[lts k|sf]ksf] k|sf/ 
 lj|mofsnfk Psdf b]vfOPsf] lrqcg';f/ k|sf]k slt k|sf/sf x'G5g\ < k|Zg 

;f]Wg'xf];\ / k|fs[lts k|sf]k / dfgj l;lh{t u/L b'O{ k|sf/sf k|sf]k x'G5g\ egL 
lg:sif{ lbg'xf];\ . 

 g]kfndf s:tf s:tf k|fs[lts k|sf]kx¿sf 36gf 36\5g\ egL k|Zg ;f]Wg'xf];\ / 
cfjZos k[i7kf]if0f lbO{ k|i6 kfl/lbg'xf];\ .  

 2072 ;fn j}zfv 12 df uf]/vfsf] af/kfsdf s]Gb|laGb' agfP/ uPsf] e"sDk;Fu 
;DalGwt >Job[Zo ;fdu|L k|bz{g ug'{xf];\ . 

lj|mofsnfk 3= k|sf]ksf sf/0fx¿ 
 lj|mofsnfk Ps / b'O{df k|bz{g ul/Psf] z}Ifl0fs ;fdu|Lsf] cfwf/df 

ljBfyL{x¿nfO{ 5nkmn ug{ nufO{ k|sf]ksf sf/0fx¿sf] ;"rL tof/ kfg{ 
nufpg'xf];\ / k|:t't ug{ nufpg'xf];\ . 

 ljBfyL{x¿n] k|:t't u/]sf k|sf]ksf sf/0fx¿nfO{ ;d]6\b} g]kfnsf] sdhf]/ tyf 
le/fnf] e"agf]6, jghª\un ljgfz, cj}1flgs 9ª\uaf6 vfgLsf] pTvgg\, s'nf] gx/ 
lgdf{0f, snsf/vfgfsf] lgdf{0f, hg;ª\Vofsf] j[l4 cflb k|sf]ksf sf/0fx¿ x'g\ 
egL lgisif{ lbg'xf];\ . 

--uu_  d"Nofª\sg 
 k|fs[lts k|sf]k eg]sf] s] xf] < 
 g]kfndf hfg] s'g} ltg k|fs[lts k|sf]ksf] gfd atfpm . 

 k|fs[lts k|sf]k x'g'sf sf/0fx¿ s] s] x'g\ < 

 g]kfn k|sf]ksf] pRr hf]lvddf k5{ elgG5, lsg < 
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 limnic eruptions 

 storms (non-cyclones) 

 tornadoes 

 tsunamis 

 volcanic eruptions 

 wildfires / bushfires 

 avalanches 

 blizzards 

 tropical cyclones 

 earthquakes 

 famines 

 floods / landslides 

 heat waves 

-33_ kl/of]hgf sfo{ 

ljleGg k|fs[lts k|sf]k h:t} e"sDk, af9L klx/f], cfunfuL / dxfdf/L h:tf k|sf]k 
emNsfpg] lrq ;ª\sng ug{ nufO{ sIffdf k|:t't ug{ nufpg'xf];\ . 

-ª_ yk cWoog ;fdu|L  

Causes of disasters 
 

 
 
 
 
 
 
 

List of disasters 
1. Natural disaster 
2. Accidents 

a. Transport 
b. Industrial 
c.  Health 

3. Manmade 
4. By location 
5. Others 

 
Manmade disasters (caused by deliberate human action) 

1. Wars and anthropogenic 
disasters by death toll 

2. wars 
3. battles and other violent 

events  
4. riots 

5. military disasters  
6. fires 
7. terrorist incidents  
8. massacres 
9. Amusement park 

accidents 
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llbg M 11–12 k|sf]ksf] hf]lvd Go"gLs/0fsf pkfox¿ / Joj:yfkgsf pkfox¿ 

-s_ ljlzi6 p2]Zo  

 k|sf]k Joj:yfkg ug]{ pkfox¿ Aftfpg  

 Kf|sf]ksf] hf]lvd Go"gLs/0f / Joj:yfkgsf pkfox¿ j0f{g ug{   

-v_ l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1 M kk|sf]k Joj:yfkg ug]{ pkfox¿ 

 ljBfyL{x¿nfO{ k|sf]k Joj:yfkg ug]{ pkfox¿ zLif{sdf dlitis dGyg 
u/fpg'xf];\ .  

 ljBfyL{n] k|:t't u/]sf cg'ejnfO{ ;d]6\b} k"j{tof/L ug]{, k|efljtsf] p4f/ ug]{, 
kLl8tnfO{ /fxt, k'g:yf{kgf / ;xof]u ug]{, ;xof]usf] kl/rfng ;xL 9+un] ug]{ / 
hgr]tgfsf] ljsf; ug]{ pkfox¿ Gf} k|sf]k Joj:yfkg ug]{ pkfox¿ x'g egL 
lgisif{ lbg'xf];\ . 

lj|mofsnfk 2=M ee"sDk Joj:yfkg / hf]lvd Go"gLs/0fsf pkfox¿  

 2072 j}zfv 12 ut] g]kfndf uPsf] e"sDk ;DaGwL >Job[Zo ;fdu|L k|bz{g 
ug'{xf];\ . ljBfyL{x¿nfO{ cjnf]sg ug{ nufO{ d'Vo d'Vo a'Fbfx¿ l6kf]6 ug{ 
nufpg'xf];\ . ;Dej eP xfO6Lsf] e"sDksf] lel8of] ;d]t k|bz{g ug'{xf];\ . 

 ljBfyL{x¿nfO{ ltg ;d"xdf ljefhg ug'{xf];\ . k|To]s ;d"xnfO{ Go'HlGk|G6k]k/ / 
dfs{/ k]g jf ;fOgk]g ljt/0f ug'{xf];\ . 

 tkl;nsf] ljifoj:t'df ;d"xut ¿kdf 5nkmn ug{ nufO{ cfcfkm\gf] ;d"xsf] 
k5fl8sf] leTtfdf 6fF; ug{ nufpg'xf];\ . 

;d"x -s_ e"sDk cfpg'eGbf klxn] ckgfpg'kg]{ pkfox¿ 

;d"x -v_ e"sDk uO/x]sf] cj:yfdf ckgfpg'kg]{ pkfox¿ 

;d"x -u_ e"sDk uO;s]kl5sf] cj:yfdf ckgfpg'kg]{ pkfox¿ 

lj|mofsnfk 2=M aaf9Lklx/f], cfuf]nfuL / dxfdf/Lsf] Joj:yfkg / hf]lvd Go"gLs/0f   

 ljBfyL{x¿nfO{ af9L, klx/f], cfuf]nfuL / dxfdf/L ;DaGwdf cfkm"n] yfxf kfPsf / 
cg'ej u/]sf s'/fx¿ k|:t't ug{ nufpg'xf];\ . 

 af9L, klx/f], cfunfuL / dxfdf/L;Fu ;DalGwt b[Zo, >Job[Zo ;fdu|L kfn}kfnf] 
k|bz{g ug'{xf];\ / ljBfyLx¿nfO{ ;fdu|L cjnf]sgsf] cfwf/df kl/ro, sf/0f / 
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hf]lvd Go"gLs/0fsf pkfox¿sf] l6kf]6 ug{ nufpg'xf];\ . cjnf]sg ug{ cl3 
lgDg k|ZgnfO{ Wofg lbg eGg'xf];\ M 

 af9L / klx/f] eg]sf] s] xf] < 

 s'g cj:yfdf af9L klx/f] hfg] u5{ < 

 af9L, klx/f] hfg] k|d'v sf/0fx¿ s] s] xf]nfg\ < 

 af9L, klx/f]sf] hf]lvd Go"gLs/0f ug{ s] s] pkfox¿ ckgfpg ;lsG5 < 

 af9L klx/f]sf] Joj:yfkg s;/L ug{ ;lsG5 < 

 cfunfuL eg]sf] s] xf] < 

 cfunfuL s] s] sf/0fn] ubf{ x'G5 < 

 cfunfuLaf6 aRg s'g s'g pkfox¿ ckgfpg ;lsG5 < 

 dxfdf/L eg]sf] s] xf] < 

 dxfdf/Lsf] c;/af6 aRg ;lsg] pkfox¿ s] s] x'g\ < 

 ljBfyL{x¿nfO{ ltg cf]6} zLif{sdf l6kf]6 u/]sf a'Fbfx¿ k|:t't ug{ nufpg'xf];\ / 
z}Ifl0fs kf6Ldf n]Vb} hfg'xf];\ / cGtdf ljBfyL{x¿n] k|:t't u/]sf cg'ejx¿nfO{ 
;d]6\b} lgisif{ lbg'xf];\ . 

--u_ d"Nofª\sg  

 e"sDk uO{/x]sf] a]nfdf s:tf] ;fjwfgL ckgfpg'k5{ < 

 cfunfuL h:tf] hf]lvdaf6 s;/L aRg  ;lsG5 < 

 dxfdf/Lsf] c;/af6 s;/L aRg ;lsG5 < 

 af9Lklx/f]sf] Joj:yfkg s;/L ug{ ;lsG5 < 

-3_ kl/of]hgf sfo{  

cfkm""n] yfxf kfPsf] jl/kl/ 36]sf s''g} Ps k|sf]ksf] af/]df n]vL To;sf sf/0fx¿;lxt 
Pp6f k|ltj]bg tof/ ug{ nufpg'xf];\ . 
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llbg M 13  jftfj/0f ;+/If0f ug]{ ljleGg ;ª\3 ;+:yfsf of]ubfgx¿ 

-s_ ljlzi6 p2]Zo  

 g]kfndf jftfj/0f ;+/If0fdf d'Vo e"ldsf v]Ng] ljleGg ;ª\3 ;+:yfsf sfo{ / 
of]ubfgsf] JofVof ug{  

-v_ l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1 jjftfj/0f ;+/If0fdf ;+nUg d'Vo ;ª\3 ;+:yf 

 k|To]s ljBfyL{nfO{ jftfj/0f ;+/If0fdf ;+nUg /x]sf Ps Ps cf]6f ;+:yfsf] gfd 
n]Vg nufpg'xf];\ / kfn}kfnf] eGg nufpg'xf];\ . 

 ljBfyL{x¿n] eg]sf ;+:yfsf] gfd z}Ifl0fs kf6Ldf n]Vb} hfg'xf];\ . 

 ljBfyL{x¿nfO{ 5 ;d"xdf ljefhg ug'{xf];\ / tkl;nsf] zLifs{df ;d"xut ¿kdf 
5nkmn ug{ nufpg'xf];\ / Go'Hlk|G6k]k/df ;+:yfsf] gfd, :yfkgf, p2]Zo, sfo{ 
tyf of]ubfg ;DaGwdf 5nkmn ug{ nufO{ d'Vo d'Vo a'Fbfx¿ ljt/0f ul/Psf] 
k]k/df n]Vg nufpg'xf];\ .  

;d"x -s_ /fli6o k|s[lt ;+/If0f sf]if (NTNC) 

;d"x -v_ ljZj ;+/If0f ;+3 (IUCN) 

;d"x -u_ ljZj k|s[lt sf]if (WWF) 

;d"x -3_ ;+o'St /fi6« ;ª\3Lo jftfj/0f sfo{j|md (UNEP) 

;d"x -ª_ cGt/f{li6«o PsLs[t kj{tLo ljsf; s]Gb| (ICIMOD) 

 ;d"xut sfo{ ;s]kZrft\ u|flkm6L ljlwsf] k|of]u u/L cGo ;d"xnfO{ yk k[i7kf]if0f 
eP n]Vg nufpg'xf];\ . 

 cGtdf ;d"xut ¿kdf k|:t'lt ug{ nufpg'xf];\ / cfjZos k[i7kf]if0f lbg'xf];\ . 

-uu_ d"Nofª\sg 

 ljZj ;+/If0f ;ª\3 (IUCN) n] g]kfnsf] jftfj/0f ;+/If0fdf s:tf] e"ldsf v]n]sf] 
5 < 

 /fli6«o k|s[lt ;+/If0f sf]if (NTNC) sf] k|d'v p2]Zo s] xf] < 

 ljZj k|s[lt sf]if (WWF) sf d'Vo p2]Zo s] s] x'g\ < 

 jftfj/0f ;+/If0fdf ;+nUg ;+3 ;+:yfx¿sf] d'Vo lj|mofsnfkx¿ s] s] x'g\ < 
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--3_ kl/of]hgf sfo{ 

cfˆgf] ufpF jf :yfgLo lgsfo h:t} j8f, ufpFkflnsf, gu/kflnsf, lhNnf ;dGjo 
;ldltn] jftfj/0f ;+/If0fdf s:tf s:tf lj|mofsnfk rnfPsf 5g\ / jftf/0f ;+/If0fdf 
ljBfyL{ :jod\sf] s:tf] e"ldsf x'G5 eGg] ljifodf cWoog u/L k|ltj]bg n]Vg nufpg'xf];\ . 

-ª_ k|fljlws zAbfjnL   

IUCN : The International Union for Conservation of Nature (IUCN) is an international 
organization working in the field of nature conservation and sustainable use of natural 
resources. IUCN was established in 1948. It was previously called the International 
Union for Protection of Nature (1948–1956) and the World Conservation 
Union (1990–2008). It is involved in data gathering and analysis, research, field 
projects, advocacy, lobbying and education.  
 
ICIMOD: International Centre for Integrated Mountain Development (ICIMOD) is a 
regional intergovernmental learning and knowledge sharing centre serving the eight 
regional member countries of the Hindu Kush Himalayas [2]. 
 
NTNC : The National Trust for Nature Conservation (NTNC) was established in 1982 
by a Legislative Act as an autonomous and not-for-profit organization, mandated to 
work in the field of nature conservation in Nepal. The Central Zoo is the only project 
of the Trust in Kathmandu Valley. As a new initiative, the Trust has established an 
Energy and Climate Change Unit to address the emerging issues of climate change 
through mitigation and adaptation approach and renewable energy technologies. The 
Trust has also started work on urban environment conservation with the Bagmati 
River Conservation Project. 
 
UNEP: The United Nations Environment Programme (UN Environment) is an agency 
of United Nations and coordinates its environmental activities, assisting developing 
countries in implementing environmentally sound policies and practices. UN 
Environment has overall responsibility for environmental problems among United 
Nations agencies but international talks on specialised issues, such as addressing 
global warming or combating desertification, are overseen by other UN organisations, 
like the Bonn-based Secretariat of the United Nations Framework Convention on 
Climate Change and the United Nations Convention to Combat Desertification. 
WWF: The World Wide Fund for Nature (WWF) is an international non-
governmental organization working on issues regarding the conservation, research and 
restoration of the environment, formerly named the World Wildlife Fund, which 
remains its official name in Canada and the United States. 
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llbg M 14-15   jftfj/0f k|b"if0f ljifodf ljBfyL{x¿sf] Practical k|:t'tLs/0f 

-s_ ljlzi6 p2]Zo  

 jftfj/0f k|b"if0fsf] sf/0f, c;/ / Go"gLs/0fsf pkfox¿ ;DaGwL k|ltj]bg tof/ 
u/L k|:t't ug{  

-v_ l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1=  

 ljBfyL{x¿nfO{ ldl>t Ifdtf ;d"xsf] cfwf/df 9 ;d"xdf ljefhg u/L k|To]s 
;d"xnfO{ Ps Ps zLif{sdf ljBfno glh}sf] :yfg 5gf]6 u/L tkl;nsf s'/fx¿ 
;d]l6g] u/L cjnf]sg, ;f]wvf]h u/L k|ltj]bg tof/ u/L k|:t't ug{ nufpg'xf];\ 
.  

;d"x A hn k|b"if0f M kl/ro, sf/0f, c;/ / Go"gLs/0fsf pkfox¿ 

;d"x B  jfo' k|b"if0f M kl/ro, sf/0f, c;/ / Go"gLs/0fsf pkfox¿ 

;d"x C  hldg k|b"if0f M kl/ro, sf/0f, c;/ / Go"gLs/0fsf pkfox¿ 

;d"x D  Wjlg k|b"if0f M kl/ro, sf/0f, c;/ / Go"gLs/0fsf pkfox¿ 

;d"x E  s[lqd xl/tu[x M kl/ro, agf]6 k|lj|mof, sfo{  k|lj|mof, pTkfbg jf pknAwL 

;d"x F  cDnLo jiff{ M cDnLo jiff{sf] c;/ -glh}ssf] ;f+:s[lts ;Dkbf_ 

;d"x G,H / I  k|sf]k Joj:yfkg -af9L, klx/f], dxfdf/L_ M kl/ro, sf/0f, c;/ / 
k|efj tyf Go"gLs/0fsf pkfox¿ 

Kf|To]s ;d"xnfO{ ;d"xut ¿kdf k|ltj]bg k|:t't ug{ nufpg'xf];\ / cGo ;d"x tyf 
lzIfsn] cfjZos k[i7kf]if0f lbg nufpg'xf];\ / lbg'xf];\ . 

-v_ yk cWoog ;fdu|L  
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Source: www.uccee.org/Environmental_Pollution.h. 

;;Gbe{ ;fdu|L 

https://www.epa.gov/acidrain/what-acid-rain 
www.nepjol.info › ... › Vol 3 (2009) › Karki 

 jftfj/0fsf] df}lns u'0fdf kl/jt{g NofO{ To;df xflg gf]S;fgL ug]{ jf Iflt 
k'¥ofpg] lj|mofsnfknfO{ jftfj/0fLo k|b"if0f elgG5 . o;nfO{ jfo' k|b"if0f, hn 
k|b"if0f, e"–k|b"if0f / Wjlg k|b"if0f u/L rf/ k|sf/df ljefhg ug{ ;lsG5 . 

 jfo'd08ndf /x]sf ljleGg UofF;x¿n] ;"o{sf] tfk / k|sfz ;f];]/ k[YjLsf] 
tfkj|md a9fpg] k|lj|mofnfO{ xl/t u[x k|efj elgG5 . 

 hnjfo' kl/jt{gn] tfkj|md j[l4, cltj[li6, cgfj[li6, a]df};dL jiff{, zLtnx/, 
h}ljs ljljwtfdf x|f;, s[lif pTkfbgdf lu/fj6 h:tf c;/ k'¥ofp “5 . 

 snsf/vfgfaf6 lg:s]sf UofF;x¿ cfsf;df k'u]kl5 kfgL;“u k|ltlj|mof u/L cDn 
aG5 / cDn jiff{ x'G5 . 

 hgr]tgf, j[If/f]k0f, e"–;+/If0f, hn;|f]t ;+/If0f, k|b"if0f lgoGq0f, ;f+:s[lts 
;Dkbfsf] ;+/If0f, jftfj/0fLo ;/;kmfO{ tyf hgr]tgf ljsf; cflbåf/f 
jftfj/0f ;+/If0f ug{ ;lsG5 . 

 /fli6«o k|s[lt ;+/If0f sf]if, ljZj ;+/If0f ;ª\3, ljZj k|s[lt sf]if, ;+o'St /fli6«o 
jftfj/0f sfo{j|md, Ol;df]8 cflb ;+:yfx¿n] jftfj/0f ;+/If0f ultljlw ub{} 
cfPsf 5g\ . 
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PPsfO  24                  jftfj/0f tyf lbuf] ljsf; 

     cg'dflgt 3G6L 8 -;;}4flGts 6 / k|of]ufTds 2_ 

1= l;sfO pknlAw  

 h}ljs ljljwtfsf] kl/ro lbg  

 lbuf] ljsf;sf] l;4fGtx¿sf] JofVof ug{  

 ljZjsf] ;Gbe{df lbuf] ljsf;sf k|of;x¿ / o;sf] dxTTjsf] JofVof ug{  

2=  ljifj:t' ljefhg / l;sfO ;fdu|L  

lbg  ljifoj:t' l;sfO ;fdu|L  

1 h}ljs ljljwtf ljleGg h}ljs ljljwtf emNsg] lrq jf rf6{ 
jf zJb kTtL , h}ljs ljljwtfsf] k|sf/ 
pNn]v ul/Psf] rf6{ .  

2/3 lbuf] ljsf;sf l;4fGtx¿ l;4fGtx¿sf] rf6{ jf lrq  

4 ljZjsf] ;Gbe{df lbuf] 
ljsf;sf k|of;x¿ 

lbuf] ljsf;sf nflu ul/Psf k|of;x¿sf] rf6{ 

5  lbuf] ljsf;sf] dxTTj lbuf] ljsf;sf] dxTTjsf] rf6{÷zAbkQL 

6 lbuf] ljsf;sf] dxTTj lbuf] ljsf;sf] dxTTjsf] rf6{  

7 k|= k]h 231 sf] lj|mofsnfk 1 k|of]ufTds 

8 k|= k]h 234 sf] lj|mofsnfk 2 k|of]ufTds 

3. ljlzi6 p2]Zo, l;sfO ;xhLs/0f lj|mofsnfk tyf d"Nofª\sg  
lbg 1    h}ljs ljljwtf 

-s_ ljlzi6 p2]Zo    

 h}ljs ljljwtfsf] kl/ro lbg  

 h}ljs ljljwtfsf] k|sf/sf] JofVof ug{  

-v_ l;sfO  ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1=M hh}ljs ljljwtf / :yfg    
 ljBfyL{x¿nfO{ cfkm" a;]sf] 7fpF j/k/ / cGo 7fpFdf b]v]sf hgfj/ tyf 

jg:kltsf] gfd eGg nufpg'xf];\ / z}Ifl0fs kf6Ldf l6Kb} hfg'xf];\ . 
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 :yfgcg';f/ hgfj/ / jg:kltx¿ leGg÷leGg x'g] s'/f 5nkmn u/fpb} lsg 
km/s km/s 7fpFdf km/s km/s jg:klt / hgfjx¿ kfOPsf] xf]nf ;f]Rg 
nufpg'xf];\ . 

 5nkmn ul/Psf] cfwf/df h}ljs ljljwtfsf] kl/efiff lbg nufpg'xf];\ / 
ljBfyL{x¿n] k|:t't u/]sf cg'ejx¿nfO{ ;d]6\b} h}ljs j:t'x¿sf] ;ª\Vof, lsl;d, 
j+zf0f' / kfl/l:yltsLo k|0ffnLsf] ;dli6 ¿k g} h}ljs ljljwtf xf] egL lgisif{ 
lbg'xf]];\ . 

 ljBfyL{nfO{ 3 ;d"xdf ljefhg u/L g]kfnsf] lxdfn, kxf8 / t/fO{df kfOg] 
hgfj/ tyf jg:kltx¿sf] ;"rL tof/ kfg{ nufO{ ;d"x g]tfdfkm{t k|:t't ug{ 
nufpg'xf];\ / lzIfsn] k[i7kf]if0f lbg'xf];\ . 

llj|mofsnfk 2.  hh}ljs ljljwtfsf] k|sf/     

 ljBfyL{x¿nfO{ 6 ;d"xdf ljefhg ug'{xf];\ / kTo]s ;d"xnfO{ tkl;nsf] 
ljifoj:t'df 5nkmn ug{ nufpg'xf];\ . ;d"x sfo{sf] nflu cfjZos kg]{ lrq, 
kf]:6/, dfs{/k]g, ;fOgk]g, Go'Hlk|G6k]k/ ljt/0f ug'{xf];\ . 

 ;d"xut ¿kdf tof/ kfl/Psf] ;fdu|L k|:t't ug{ nufpg'xf];\ / Pp6f ;d"xn] 
k|:t'lt ubf{ cGo ;d"xnfO{ cfjZos lh1f;f /fVg nufpg'xf];\ / ;f] ;d"xnfO{ 
lh1f;fsf] ;dfwfg ug{ nufpg'xf];\  

 Hf}ljs ljljwtfsf] k|sf/ ;DaGwL tof/ kfl/Psf] >Job[Zo ;fdu|L k|bz{g ug'{xf];\ / 
ljBfyL{x¿nfO{ cjnf]sg ug{ nufpg'xf];\ . cjnf]sgsf] j|mddf ljBfyL{x¿sf] 
lh1f;f eP cfjZos k[i7kf]if0f ;lxt k|i6 kfg'{xf];\ . 

-uu_ d"Nofª\sg 

 h}ljs ljljwtf eg]sf] s] xf]  < 

 h}ljs ljljwtfnfO{ slt efudf ljefhg ug{ ;lsG5 < 

 kfl/l:ylts k|0ffnL ljljwtf eg]sf] s] xf] < 
 k|hflt ljljwtf / j+zf0f' ljljwtfdf s] km/s 5 < 
 h}ljs ljljwtf lsg x'G5 < 

-3_ kl/of]hgf sfo{ 

cfkm\gf] jf;:yfg j/k/ kfOg] jg:klt tyf hgfj/x¿sf] gfdfjnL ;ª\sng u/L ltgaf6 
kfOg] kmfObf tyf ltgsf] ;+/If0f ug]{ tl/sf pNn]v u/L k|ltj]bg tof/ ug{ nufpg'xf];\  . 
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--ª_ yk cWoog ;fdu|L 

Four Types of Biodiversity 
a. Species Diversity: Every ecosystem contains a unique collection of 

species, all interacting with each other. Some ecosystems may have 
many more species than another.  

b. Genetic Diversity: Genetic diversity describes how closely related the 
members of one species are in a given ecosystem. 

c. Ecosystem Diversity: A region may have several ecosystems, or it may 
have one. Wide expanses of oceans or deserts would be examples of 
regions with low ecological diversity. 

d. Functional Diversity: The way species behave, obtain food and use 
the natural resources of an ecosystem is known as functional 
diversity.  

 
Biodiversity in Nepal: 
Nepal is rich in term of biodiversity.  
1. There are high mountains, high hills and plain land of Terai regions 

where different species of plants and animals are found.  
2. It is rich in physical diversity also. Physical diversity has created 

diversity in ecosystem and climatic situation. Each region has its 
typical topography, climate and vegetation. This diversity has helped in 
wholesome biodiversity.  

3. Nepal has separated18% of the total area for natural parks, 
conservation areas, wildlife reserve and hunting areas.  

4. Most of the ecosystem, besides desert and ocean, are found in Nepal. 
It is recorded that Nepal has a total of 118 types of ecosystem, 75 
types of vegetation and 35 types of forests.  

5. There are different animals and plants found only in Nepal. And 
different animals and plants are found according to ecological region. 
So, Nepal is rich in biodiversity. 
According to bird conservation Nepal (BCN), the number of some birds 
like sparrow and crow is increasing. Among the 832 species of birds of 
Nepal, 31 species have been disappearing from the world. According 
to the IUCN (international union for the conservation of nature and 
natural resources). Report, among 1, 253 species of vertebrates.78 
species are in red list. (Source: AW Surveys) 



285 
 

llbg 2/3     lbuf] ljsf;sf l;4fGtx¿ 

-s_ ljlzi6 p2]Zo  

 lbuf] ljsf;sf] kl/efiff lbg  

 lbuf] ljsf;sf] l;4fGtx¿ Jf0f{g ug{  

-v_ l;sfO{ ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1=M llbuf] ljsf;sf] ljsf;j|md  

 lJfBfyL{x¿nfO{ ljsf; / lbuf] ljsf;sf] ;DaGwdf Ps Ps jfSodf b|'t n]vg 
u/fpg'xf];\ / n]v]sf] jfSo k|:t't ug{ nufpg'xf];\ . 

 j|mdzM cGo ljBfyL{x¿nfO{ ;d]t gbf]xf]l/g] u/L pgLx¿n] n]v]sf s'/fx¿ 
atfpg nufpg'xf];\ .  

 ljBfyL{x¿n] k|:t't u/]sf cg'ejx¿nfO{ ;d]6\b} ;sf/fTds kl/jt{g tyf s'g} 
If]qdf ;'wf/ Nofpg' ljsf; xf] / k|fs[lts jftfj/0fnfO{ hf]ufpFb}  ljsf; lgdf{0f 
ug'{ xf] cyf{t\ lbuf] ljsf; eg]sf] To::tf] ljsf; xf], h;df eljiosf k':tfx¿sf] 
cfjZostfx¿nfO{ s'g} c;/ gug]{ ;'lglZrt ub}{ jt{dfgsf] cfjZostf k"lt{ ug'{ 
xf] eGg] s'/fsf] lg:sif{ lbg'xf];\ . 

lj|mofsnfk 2 lbuf] ljsf;sf] l;4fGtx¿   

 ljBfyL{x¿nfO{ ;f]Rg] hf]8L agfpg] / cg'ej cfbfgk|bfg ug]{ ljlw k|of]u u/L 
lbuf] ljsf;sf l;4fGtx¿ Kflxrfg ug{ nufpg'xf];\ . 

 ljBfyL{x¿sf] k|To]s hf]8Laf6 lbuf] ljsf;sf l;4fGtx¿ Kf|:t't ug{ nufpg'xf];\ / 
z}Ifl0fs kf6Ldf n]Vb} hfg'xf];\ . 

 ljBfyL{x¿nfO{ tkl;nsf] ;d"x, ;ª\Vofdf ljefhg ug'{xf];\ / ;d"xut ¿kdf 
tf]lsPsf] lbuf] ljsf;sf l;4fGtdf 5nkmn ug{ nufpg'xf];\ . 

;d"x -c_ kfl/l:ylts k4ltsf] ;+/If0f 

;d"c -cf_ h}ljs ljljwtfsf] ;+/If0f 

;d"x -O_ ;dfhsf] lbuf] ljsf;  

;d"x -O{_ hg;ª\of lgoGq0f 

;d"x -p_ dfgjLo ;|f]tsf] ljsf; 

;d"x -pm_ hg;xeflutfdf j[l4 
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;d"x -C_ ;f+:s[lts ;Dkbfsf] ;+/If0f 

;d"x -P_ k[YjLsf] jxg Ifdtf leq /xL sfo{ ;Dkfbg 

 ;d"xn] tof/ kf/]sf] ;fdu|L k|:t'lt ug{ nufpg'xf];\ . 

 lbuf] ljsf;sf l;4fGt tyf lbuf] ljsf; / jftfj/0f;Fusf] ;DaGw ;DaGwL tof/ 
kfl/Psf] >Job[Zo ;fdu|L k|bz{g ug{'xf];\ / ljBfyL{x¿nfO{ cjnf]sg ug{ 
nufpg'xf];\ . dfly plNnlvt ;d"xut ¿kdf ljBfyL{x¿n] k|:t't u/]sf 
cg'ejx¿nfO{ ;d]6\b} >Job[Zo ;fdu|Lsf] dfWodaf6 lbuf] ljsf;sf l;4fGtx¿ 
Kf|i6\ofOlbg'xf];\ . 

--u_ d"Nofª\sg  

 lbuf] ljsf; eg]sf] s] xf] < 

 lbuf] ljsf;sf s'g} 3 l;4fGtx¿ pNn]v u/ .  

 lbuf] ljsf; / jftfj/0f tyf hnjfo' kl/jt{glarsf] ;DjGwaf/] atfpm . 

-3_ kl/of]hgf sfo{  

cfkm" a;f]af; ul//x]sf If]qdf ePsf ljsf; lgdf{0f sfo{ lbuf] ljsf;sf l;4fGt cg's"n 
ePsf 5g\÷5}gg\ cjnf]sg u/L sIffdf k|ltj]bg k]z ug{ nufpg'xf];\ . 
-ª_ yk cWoog ;fdu|L  

What is Sustainable development ? 

"Sustainable development is development that meets the needs of the 
present without compromising the ability of future generations to meet 
their own needs. It contains within it two key concepts: the concept 
of needs, in particular the essential needs of the world's poor, to which 
overriding priority should be given; and the idea of limitations imposed by the 
state of technology and social organization on the environment's ability to meet 
present and future needs." (The Brundtland Report): 

The polluter pays principle. Prices must reflect the real costs paid by 
society for activities involved in consumption and production as well as for 
their impacts, including the costs of using natural resources. Those engaged 
in activities damaging/polluting the environment must pay for damage 
caused to human health or the environment. 
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Sustainable development is the organizing principle for meeting  human 
development goals while at the same time sustaining the ability of natural 
systems to provide the natural resources and ecosystem services upon which 
the economy and society depends. The desirable end result is a state of society 
where living conditions and resource use continue to meet human needs 
without undermining the integrity and stability of the natural systems. 

While the modern concept of sustainable development is derived mostly from 
the 1987 Brundtland Report, it is also rooted in earlier ideas about sustainable 
forest management and twentieth century environmental concerns. As the 
concept developed, it has shifted to focus more on economic 
development, social development and environmental protection for future 
generations. It has been suggested that "the term 'sustainability' should be 
viewed as humanity's target goal of human-ecosystem equilibrium 
(homeostasis), while 'sustainable development' refers to the holistic approach 
and temporal processes that lead us to the end point of sustainability." 

 llbuf] ljsf;sf] nflu Wofg lbg'kg]{ kIfx¿ 

!= PsLs[t of]hgfsf] cjwf/0ff / cGt/If]qLo of]hgf tyf /0fgLlt lgdf{0f 

@= cTofjZos jftfj/0fLo k|lj|mof ;+/If0f  

#= dfgj j+z k/Dk/f / ljljwtfsf] jrfj6 

$= nfdf] ;do;Dd pTkfbgsf nflu ;|f]t g36\g] / eljZodf ;Gtltsf nflu sfd nfUg]] 
u/L ljsf;sf] cfjZostf to  

Other principles of sustainable development 
1. The principle of holistic approach: Things must be viewed as a system of inter-

related elements, the elements themselves also being systems interacting with 
one another. Any intervention may trigger ripple effects even in remote systems. 
So local challenges can be adequately addressed relying on the knowledge of the 
wider environment and global trends alike. 

2. Principle of intra-generational and inter-generational solidarity: The interests of 
sustainable development are focused on people. The development and 
environmental needs of present generations must be addressed without 
compromising the ability of future generations to meet their own needs. 

3. The principle of social justice: The right to adequate conditions for living must be 
recognised and fundamental human rights must be guaranteed for all. All people 
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should have equal opportunities for acquiring knowledge and skills required to 
become worthy members of society. 

4. The principle of sustainable management of resources: Sustainable management 
of resources with a view to the limitations of the carrying capacity of the 
environment; by using natural resources in a prudent and thrifty way it preserves 
resources required for future development. Biodiversity is also a natural resource 
and we attach high priority to its conservation. 

5. The principle of integration: In the course of elaborating, evaluating, and 
implementing sectoral policies, plans, and programmes, economic, social, and 
environmental considerations and their relationships must also be taken into 
account to ensure that they can mutually reinforce each other. Local, regional, and 
national activities must be coordinated. 

6. The principle of utilising local resources: Efforts should be made to supply the 
needs of communities on a local level, from local resources. Local features and 
diversity should be preserved. Preservation and sustainable utilisation of the man-
made environment and cultural heritage are also very important tasks. 

7. The principle of public participation: Adequate access to information affecting 
social/economic life and the environment, to information on decision making 
processes must be provided for all. People’s knowledge about sustainable 
development, its social/economic and environmental implications, and about 
sustainable solutions and approaches must be clarified and enhanced. Public 
participation in decision making should be strengthened. 

8. The principle of social responsibility. To enable sustainable development and to 
make a higher quality of life possible, unsustainable patterns of production and 
consumption must be changed. Businesses’ social responsibility must be 
strengthened, along with cooperation between the private and the public sector. 

9. The principle of precaution and prevention. The precautionary approach means 
that wherever the possibility of severe or irreversible damage is perceived, a lack 
of complete scientific certainty may not be used as an excuse for delaying 
effective action to prevent damage to the environment or endangering human 
health; i.e. action must be taken in view of the gravity of the perceived threat. 
Human activities must be planned and carried out in line with this precautionary 
principle and activities damaging or polluting the environment endangering 
natural systems and human health must be prevented and - where it is not possible 
– reduced, and finally, damages must be restored to their original state as far as 
possible. 
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llbg 4  ljZjsf] ;Gbe{df lbuf] ljsf;sf k|of;x¿ 
-s_  ljlzi6 p2]Zo  

 lbuf] ljsf;sf nflu ljZjdf ePsf k|of;x¿ atfpg  

 g]kfndf lbuf] ljsf;sf nflu rflnPsf sbdx¿sf ;Gbe{df kl/lrt x'g  

-v_  l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1  lbuf] ljsf;sf nflu ePsf k|of;x¿ 
 lbuf] ljsf; / jftfj/0f ;+/If0f ;DaGwL ljZjdf ePsf k|of;x¿sf] rf6{ k|:t't 

ug'{xf];\ / ljBfyL{x¿nfO{ cWoog cjnf]sg ug{ nufpg'xf];\ / ljBfyL{x¿af6 
cfPsf lh1f;fx¿sf] ;dfwfg ug'{xf];\ . 

lbuf] ljsf; tyf jftfj/0f ;+/If0f ;DaGwL k|of;  
 ;g\ !(&) df lbuf] ljsf; tyf jftfj/0f ;DaGwdf cGt/f{li6«o ;d'bfosf] rf;f], 
cd]l/sfdf klxnf] k[YjL lbj; dgfOof] . nfvf}+ F cd]l/sLx¿ Ef]nf eP/ jftfj/0f ljgf; 
lj?4df plqP . 

 ;g\ !(&!, x]lN;GsLDff jftfj/0fLo eljio ;DaGwL cGt/fli6o ;Dd]ngsf] cfof]hgf  
 ;g\ !(&@  h'g % b]lv @^ ;Dd ;+/f;+sf] tTTjfjwfgdf jftfj/0f ;DaGwL :6sxf]d 
;Dd]ng 

 ;g\ !(&@ l8= !% df ;+o'St /fi6 ;ª\3Lo jftfj/0f sfo{j|md (UNEP) sf] :yfkgf 
 ;g\ !(*) df UNEP 4f/f ljZj ;+/If0f /0fgLlt k|sfzg 
 ;g\ !(*# df gj]{sL k|wfgdGqL u|f] xfn]{d a|'6NofG8sf] cWoIftfdf UNO 4f/f ljsf; 
tyf jftfj/0f ;DaGwL ljZj cfof]u u7g 

 ;g\ !(*& M pSt cfof]un] cfkm\gf] ljsf; tyf jftfj/0f ;DaGwL k|ltj]bg k|:t't, 
a|6Nof08sf] k|ltj]bgsf] zLif{s M xfd|f] ;femf eljio (Our Common Future) 

 ;g\ !(*! —!(() M vfg]kfgL ljt/0f tyf ;/;kmfO{ ;DaGwL cGt/fli6o bzs 
 ;g\ !((@ h'g #—!$ M a|flhnsf] l/of] b h]g]l/of]df ;+o'St /fi6 ;+3Lo jftfj/0f / 
ljsf; ;DaGwL k[YjL lzv/ ;Dd]ng (Earth Summit) 

 ;g\ !((& M l/of] sfo{of]hgfsf] sfof{Gjog cj:yfsf] ;dLIff 
 ;g\ @))) M MDGs hf/L u/L jftfj/0f ;Gt'ngnfO{ ljsf; uGtJosf] Ps cfwf/sf]  
¿kdf :jLsfo{ 

 lbuf] ljsf;sf nflu blIf0f clk|msfsf] hf]xfgju{df ljZj lzv/ ;Dd]ngsf] tof/L 
 ;g\ @))& M hnjfo' kl/jt{g tyf kof{j/0f ;+/If0fsf ;DaGwdf OG8f]g]l;ofsf] afnLdf 
afnL /f]8Dofk kfl/t 

 ;g\ @))( M hnjfo' kl/jt{g ;DaGwL kGw|f}+ F ;Dd]ng –sf]k !% M !(@ /fi6 ;lDdlnt 
sf]k !% 8]gdfs{sf] sf]kgx]ugdf cfof]hgf 

 ;g\ @)!@ M a|flhndf l/of]  + @) ;Dd]ng cfof]hgf M ul/aL / jftfj/0f ljsf;sf] 
lbzfdf nfUg ljZjsf ;a} /fi6 «x¿nfO{ cfx\jfg ub}{ cfufdL k':tfsf] eljio 
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;'lglZrttfsf nflu lbuf] ljsf;nfO{ ;fsf/ kfg'{kg]{ lgisif{  / ;Dd]ngkl5 xfdLn] 
rfx]sf] eljio gfds b:tfj]h cg'df]bg ul/Psf]  

 ;g\ @)!% M lbuf] ljsf;sf nIo 
 ;g\ @)!^ M df]/Ssf]sf] df/fs];df sf]k @# ;DkGg 

 Brutland commission n] lbPsf] k|ltj]bgaf/] sIffdf hfgsf/L u/fpg'xf];\ . 
pSt k|ltj]bgn] lbuf] ljsf;sf nflu lbPsf] kl/efiff k|i6\ofpg'xf];\ . 

 1992 sf] Earth Summit sf d'Vo kIfx¿ pNn]v u/L o;n] jftfj/0f 
;+/If0fnfO{ hf]8 lbg'kg]{ s'/f pNn]v u/]sf] tYonfO{ :ki6 kfl/lbg'xf];\ . 

llj|mofsnfk 2=  ljZJofkL ¿kdf lbuf] ljsf;df nflu hf]8 lbOPsf kIfx¿ 

 ljBfyL{x¿nfO{ lj|mofsnfk Pssf] cfwf/df ljZjJofkL ¿kdf s'g s'g kIfdf 
hf]8 lbPsf] /x]5 < k|Zg ;f]wL k|ltlj|mof lbg nufpg'xf];\ . 

 ljBfyL{x¿sf] k|ltlj|mofnfO{ z}Ifl0fs kf6Ldf l6kf]6 ub}{ jftfj/0fLo kIfdf nufgL 
ug{df hf]8, h}ljs ljljwtfsf] ;+/If0f, kfl/l:ylts k|0ffnLsf] ;+/If0f, k|b"if0f 
lgGq0f, hg;ª\Vof lgoGq0f / ul/aL lgjf/0f, u}/;/sf/L ;+:yf / ;fd"lxs ;d"x 
lgdf{0f h:tf kIfdf hf]8 lbPsf] s'/f lgisif{ lbg'xf];\ . 

-u_  d"Nofª\sg  

 lbuf] ljsf;sf nflu Brutland commission n] lbPsf] kl/efiff eg .  

 Earth summit slxn] ePsf] lyof] < o;sf Ph]08f s]–s] lyP < 

-3_ kl/of]hgf sfo{  

g]kfndf lbuf] ljsf;sf nflu ePsf ;/sf/L sfo{x¿ ;f]wvf]h u/L l6kf]6 tof/ ug{ nufO{ 
sIffdf k|:t't ug{ nufpg'xf];\ .  
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llbg 5/6  lbuf] ljsf;sf] dxTTj  

-s_  ljlzi6 p2]Zo 

 lbuf] ljsf;sf] dxTTj atfpg  

-v_  l;sfO ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1=M  lbuf] ljsf;sf] cfjZostf / dxTTj 
 lbuf] ljsf;sf] cfjZostf lsg kb{5 eGg] ljifoj:t'df ljBfyL{x¿df ;fd"lxs 

sfo{sf] nflu lhDd]jf/L lbg'xf];\ / a'Fbfut, lrqfTds tl/sfn] k|Tt't ug{ 
nufpg'xf];\ . 

 ;d"xut ¿kdf ljBfyL{n] k|:t't u/]sf s'/fx¿nfO{ ;d]6\b} ;|f]tsf] plrt k|of]u, 
bfloTjsf] af]w, cfwf/e"t kIfx¿sf] ljsf;, hg;xeflutfsf cfwfl/t ljsf;, 
ljsf;sf] ;Ldf lgwf{/0f, bL3{sfnLg ;f]rfO h:tf kIfsf] cfwf/df jftfj/0f 
;+/If0fdf lbuf] ljsf;sf] dxTTj k|i6 kfl/lbg'xf];\ .  

lj|mofsnfk 2=M lbuf] ljsf;sf] sfof{Gjog 
   lbuf] ljsf;sf] sfof{Gjogdf Ps gful/ssf] x}l;otn] ljBfyLx¿n] s] s:tf] 

lhDd]jf/L jxg ug{ h?/L x'G5 < cfkm\gf] k|lta4tf ;lxtsf] wf/0ff jf of]hgf 
;fd"lxs sfo{sf]  ¿kdf tof/ u/L k|:t't ug{ nufpg'xf];\ / ;xhLs/0f ug'{xf];\ . 
ljBfyL{n] To:tf] k|ltj4tfsf] kfngf klg ljBfnoleq tyf aflx/ ug'{kg]{ kIfdf 
;d]t k|i6 kfl/lbg'xf];\ . 

   k|fs[lts ;|f]tsf] pkof]udf lbuf] ljsf;sf] dxTTj ;DaGwL ljifodf sIffdf 
jSt[Tjsnf u/fpg'xf];\ / cfjZos k[i7kf]if0f lbg'xf];\ . 

-u_  d"Nofªsg  

 lbuf] ljsf;sf] s'g} kfFr dxTTj atfpm .  

 k|fslts ;|f]tsf] s;/L bL3{sfnLg pkof]u ug{ ;lsG5 pNn]v u/ . 

 lbuf] ljsf; sfof{Gjogdf ltd|f] cfkm\gf] bfloTj s] x'G5, xf]nf < 

-3_ yk cWoog ;fdu|L  

Trees are the best technology to suck carbon dioxide from the atmosphere 
and reverse global warming: 

1. Forests balance the Earth’s water-cycle essential for cooling our climate. 



286 
 

2. In addition, forests play another vital role in stabilising the climate by 
sucking carbon dioxide (CO2) out of the atmosphere and fixing it into soils 
and biomass. 

3. 50% of a tree’s biomass is carbon which remains stored, acting as a 
‘carbon sink’, unless the tree decays or is burned. 

4. Global forests are estimated to hold more CO2 than the atmosphere. 

5. "Forests represent one of the largest, most cost-effective climate solutions 
available today." [New York Declaration on Forests, 2014] 

We know we must halt the loss of natural forests and accelerate forest 
landscape restoration. 

llbuf] ljsf;sf nIo (Sustainable Development Goals- SDGs) 
lbuf] ljsf;sf nIox¿ bL3{sfnLg ;f]rsf] cfwf/df ;dfj]zL, hgs]lGb|t / lbuf] ljsf;sf nflu 
cfd"n kl/jt{g Nofpg] lsl;dsf 5g\ . lbuf] ljsf;sf nIox¿sf] dfu{ dfgj clwsf/sf] k"0f{ 
;+/If0f, ;dfgtfsf] k|Tofe"lt / lbuf]kg h:tf cfwf/e"t l;4fGtdf cfwfl/t 5g\ . cjsf] 
ljsf;sf] dfu{lrq $ cfwf/e"t kl/j]z (dimensions_ 4f/f lgb]{lzt 5g\ . tL x'g\ -s_ ;dfj]zL 
;dfh ljsf;  -v_ ;dfj]zL cfly{s ljsf;  -u_ jftfj/0fLo lbuf]kg /  -3_ zflGt tyf ;'/Iff 
;lxtsf] ;'zf;g . ;g\ @)!^–#) ;Ddsf nflu ljsf;sf] sfo{;"rLsf] ¿kdf /fi6«;+3Losf] 
dxf;efaf6 cg'df]lbt lbuf] ljsf;sf] nIo (SDGs) n] ljsf;nfO{ lbuf] / lj:t[t agfpg cfjZos 
If]qx¿ ;a} ;d]6]sf] 5, h;n] cfwf/e"t dfgjLo cfjZostf k"lt{af6 sf]xL 5'6\g' x'Fb}g eGg] 
dfGotf /fv]sf] 5 . dfgj rfxgfsf] lbuf] k"lt{sf nflu cfly{s ;d[l4, ;fdflhs ¿kfGt/0f, 
jftfj/0fLo lbuf]kgf / ;+:yfut Ifdtf cfjZos 5g\ eGg] cfwf/df plePsf] 5 . o;sf !& nIo 
/ oL nIocGtu{tsf !^( dfkgof]Uo ;"rs 5g\ . ;+o'St /fi6«;ª\3sf] pRr:t/Lo sfo{bnn] v'nf 
5nkmnsf nflu cl3 ;f/]sf] lbuf] ljsf;sf nIox¿df g]kfnn] klg cfˆgf] k|lta4tf hgfPsf] 5 
.  
o;sf ;an kIfx¿  
of] k|ultzLn 5 ls of] ;du| ljsf;sf] sfo{;"rL xf], of] lj:t[t 5 . o;n] cfly{s, ;fdflhs, 
jftfj/0fLo / ;+:yfut kIfnfO{ ;d]t ;d]6]sf] 5 . /fli6o :jfldTj :yflkt 5 . lj:t[t 
5nkmnaf6 tof/ kfl/Psf] xf] . sfof{GJog Ifdtf / ;+oGqsf] cfsng ul/Psf] 5 . xfl;n gePsf 
;x;|fAbL ljsf; nIonfO{ lg/Gt/tf lbPsf] 5 . To;}n] of] cfsfª\Iffsf] ;"rLeGbf dfly 5 / x'g' 
klg k5{ . ;g\ @)!^ b]lv ;g\ @)#) ;Ddsf nflu ljsf;sf] sfo{;"rLsf]  ¿kdf /fi6;ª\3Lo 
dxf;efaf6 cg'df]lbt lbuf] ljsf;sf] nIon] ljsf;nfO{ lbuf] / lj:t[t agfpg cfjZos If]qx¿ 
;a} ;d]6]sf] 5 h;n] cfwf/e"t dfgjLo cfjZostf k"lt{af6 sf]xL 5'6\g' x'Fb}g eGg] dfGotf 
/fv]sf] 5 . dfgj rfxgfsf] lbuf] k"lt{sf nflu cfly{s ;d[l4, ;fdflhs ¿kfGt/0f, jftfj/0fLo 
lbuf]kgf / ;+:yfut Ifdtf cfjZos 5g\ eGg] cfwf/df plePsf] 5 . 
 lbuf] ljsf;sf] nIox¿ tyf g]kfnsf nflu ;doa4 ;"rsx¿ o;k|sf/ /x]sf 5g\ M 

nIo ! M ;a} k|sf/sf ul/aL cGTo -;a} :yfgsf ;a} lsl;dsf ul/aLsf] cGTo ug]{_ (End 
poverty in all its forms everywhere) 
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x/]s :yfgdf ;a} k|sf/sf ul/aLsf] cGTo ug]{ ;DaGwdf tn plNnlvt ;"rsx¿ ;g\ 
@)#) ;Dd k"/f 
ug]{ u/L g]kfnn] lgwf{/0f u/]sf] 5 . 

 ;g\ @)!$ df /x]sf] @$=* k|ltzt ul/aLaf6 lbuf] ljsf;sf] nIosf] klxnf] 
;"rsaf6 ul/aLsf] /]vfd'lgsf hg;ª\Vof % k|ltztdf emfg]{ 

 ;g\ @)!$ df /x]sf] %=^ k|ltzt ul/aL ;3gtf @=* k|ltztdf emfg]{ 
 k|ltJolSt /fli6«o cfo &&@ af6 @%)) cd]l/sL 8n/ k'¥ofpg] 
 s"n ah]6sf] !% k|ltzt ;fdflhs ;'/Iff If]qdf ljlgof]hg ug]{ 
 hg;ª\Vofsf] cfwf/df /f]huf/L cg'kft &% k|ltzt k'¥ofpg] 
 ;g\ @)!$ df /x]sf] @^=* cfly{s hf]lvd ;"rsaf6 !*=( df emfg]{ pknlAw 

;"rs /fv]sf] 5 . 
nnIo @ M vfB ;'/Iff - ef]sd/Lsf] cGTo ug]{, vfB ;'/Iff xfl;n ug]{ tyf kf]if0fdf ;'wf/ Nofpg] 
/ lbuf] s[lif ljsf; ug]{_ (End hunger, achieve food security and improved nutrition and 
promote sustainable agriculture) 

 s'kf]if0f k"/} x6fpg]  
 vfB kof{Kttf Jojl:yt ug]{  
 bf]xf]/f] s[lif pTkfbg  
 lbuf] vfB pTkfbg k|0ffnL ;'lglZrt u/L Jojxfl/stfdf hf]8  
 lapm, la?jf, 3/kfn'jf hLjhGt' tyf ;DalGwt hª\unL hGt' cflbsf] j+zf0f' 

ljljwtf ;g\ @)@) ;Dd k|aGw ldnfpg]  
 ckof{Kt vfB pkef]u sd ug]{  
 k|hggof]Uo dlxnf / afnaflnsfdf b]lvg] Plgldof ! k|ltzt eGbf sd ug]{  
 vfB pTkfbg %) k|ltzt eGbf a9Ln] j[l4 ug]{  
 kfFr jif{ d'lgsf afnaflnsfsf] lgwf{l/t tf}n eGbf sd x'g glbg]  

nIo # M :j:y hLjgsf] ;'lglZrttf - :j:y hLjgsf] ;'lglZrt ug]{ / ;a} pd]/sf ;a}nfO{ 
tGb'?:t agfpg]_  (Ensure healthy lives and promote well-being for all at all ages) 

 ;g\ @)#) ;Dd ljZjJofkL dft[ d[To'b/ !,)),))) lhljt hGddf &) eGbf sd 
ug]{  

 ;?jf/f]u, AIDS, TB, dn]/Lof tyf kfgLhGo cGo ;?jf /f]u /f]syfd ug]{  
 g;g]{ /f]u af6 x'g] d[To'nfO{ Ps ltxfO sd ug]{  
 cNsf]xnhGo tyf nfu'cf}ifwsf] k|efjnfO{ /f]syfd ug]{  
 of}g tyf k|hgg :jf:Yo / kl/jf/ lgof]hg lzIffsf] ljZjJofkL kx'Fr k'¥ofpg]  
 % jif{ d'lgsf] d[To'b/ ! eGbf sd ug]{  
 HIV, TB, dn]l/of / cGo kfgLhGo ;?jf /f]u lgd{"n kfg]{  
 lzz' d[To'b/ ;g\ @)!$ df @# af6 ! df k'¥ofpg]  
 !% b]lv @$ pd]/ ;d"xsf o'jfo'jtLdf HIV ;ª\j|md0f z"Godf k'¥ofpg]  
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 cfTdxTof b/ ! eGbf sd ug]{  
nnIo $ M ;a}sf nflu :t/Lo lzIffsf] cj;/ -;dfj]zL tyf ;dtfd"ns u'0f:t/o'St lzIffsf] 
;'lglZrt ug]{ Pjd\ ;a}df cfhLjg l;Sg] efjgfsf] clej[l4 ug]{_ (Ensure inclusive and equitable 
quality education and promote lifelong learning opportunities for all) 

 ;g\ @)!$ df k|fylds lzIffsf] NER (^=@ k|ltztaf6 !)) k|ltzt k'¥ofpg]  
 sIff ! df egf{b/ (% k|ltzt k'¥ofpg]  
 k"j{k|fylds lzIffdf %) k|ltzt pkl:ytL sfod ug]{  
 &% k|ltzteGbf a9L o'jfx¿df ;Lko'Qm lzIff k|bfg ug]{ 
 o'jf dlxnf tyf k'?ifdf u/L (% k|ltzt eGbf a9L ;fIf/tf / ;flª\Vos 1fg lbg] 

h'g ;g\ @)!$ df **=^ k|ltzt lyof]  
 lzIffdf n}lª\us c;dfgtf x6fpg]  
 Human Assets Index ^^=^ af6 ;g\ @)#) ;Dd &^ k'¥ofpg]  

nIo % M n}lª\us ;dfgtf / dlxnf ;zStLs/0f -n}+lus ;dfgtf ;'lglZrt ub}{ ;a} dlxnf 
tyf aflnsfsf] ;zStLs/0f ug]{_ (Achieve gender equality and empower all women and girls) 

 lzIffsf] ;a} txdf n}lª\us c;dfgtf lgd{"n kfg]{  
 Pp6} sfdsf] nflu Hofnfdf lje]b x6fpg]  
 ef}lts of}g ck/fw x6fpg]  
 xflgsf/s Jojxf/ x6fpg] h:t} afnljjfx, hj/h:tL ljjfx cflb  
 /fli6«o ;+;bdf dlxnfsf] :yfg $) k|ltzt;Dd :yflkt ug]{  
 lg0f{o tx / ;fj{hlgs ;]jfdf sDtLdf @* k|ltzt dlxnf ;xeflutf u/fpg]  
 pd]/sf] n}lËs cg'kft )=(^ af6 ! k'¥ofpg]  

nIo ^ M ;a}sf nflu vfg]kfgL tyf ;/;kmfOsf] lbuf] pknAwtf -;a}sf nflu 
vfg]kfgLsf] pknAwtf / ;/;kmfOsf] lbuf] Joj:yfkg ug]{_ (Ensure availability and 
sustainable management of water and sanitation for all) 

 cfwf/e"t kfgLsf] Joj:yf (( k|ltzt 3/w'/Ldf k'¥ofpg]  
 kfOkaf6 kfgLsf] Joj:yf (% k|ltzt 3/kl/jf/;Dd k'¥ofpg]  
 v'nf zf}rfno lgd{"n kfg]{  
 ahf/ If]qsf ;a} 3/df 9n h8fg ul/;Sg]  
 ;/;kmfO Joj:yfkg (( k|ltzt k'¥ofpg]  

nIo & M ;a}sf nflu cfw'lgs pmhf{sf] kx'Fr -;a}sf nflu wfGg ;Sg], e/kbf]{, lbuf] / 
cfw'lgs phf{df kx'Fr ;'lglZrt ug]{_  (Ensure access to affordable, reliable, sustainable 
and modern energy for all) 

 (( k|ltzt 3/w'/Ldf ljB't\sf] kx'Fr k'¥ofpg]  
 vfgf ksfpg sf7 k|of]u ug{ 3/kl/jf/ !) k|ltzt;Dd 36fpg]  
 ljB't pTkfbg *!* d]ufjf6af6 a9fP/ sDtLdf !),))) d]ufaf6 ug]{  
 zlSt tLj|tfsf] GDP )=* k|ltzt k|ltjif{ sfod ug]{  
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 ;fj{hlgs oftfoftdf ljB'tLo ;jf/L ;fwgsf] dfq k|of]u ug]{  
nnIo * M e/kbf]{, ;dfj]zL / lbuf] cfly{s j[l4 Pj+ /f]huf/L -hLjGt (Sustained), 

;dfj]zL / lbuf] cfly{s j[lb\w, k"0f{ / pTkfbgzLn /f]huf/L / ;a}sf nflu dof{bfo'St >d 
ug]{ cj;/ xfl;n ug]{ _  (Promote sustained, inclusive and sustainable economic 
growth, full and productive employment and decent work for all) 

o # k|ltzteGbf sdL /x]sf] k|ltJolSt GDP & k|ltzt;Dd j[l4 ug]{  
o ;g\ @)!$ df @* k|ltztsf] a]/f]huf/LnfO{ ;g\ @)@) ;Dd !) 

k|ltzt;Dd sd ug]{  
o afn>d lgd{"n kfg]{  
o lgdf{0f If]qsf] j[l4 &=! k|ltztaf6 !) k|ltzt;Dd k'¥ofpg]  
o s[lif If]qsf] j[l4 @=( k|ltztaf6 % k|ltzt k'¥ofpg]  
o cj}wflgs sfdbf/sf] ;ª\Vof lgd{"n kfg]{  

nIo ( M ;an k"jf{wf/ -;'b[9 (Resilient) k"jf{wf/ lgdf{0f ug]{, ;dfj]zL / lbuf] 
cf}b\of}lusLs/0f ug]{ / gjk|aw{g clej[l4 ug]{_ (Build resilient infrastructure, promote 
inclusive and sustainable industrialization and foster innovation) 

o s]xL ;8s If]qdf rf/ n]g af6f] / k'n lgdf{0f ug]{  
o /fhdfu{ lj:tf/ ug{]  
o clxn]sf] ;8s Ifdtf / k|efjdf ;'wf/ ug{]  
o gbL If]qdf ;8sv08 pRr / w]/} agfpg]  
o clxn]sf] )=$$ km\km2 Road Density af6 5 km\km2 k'¥ofpg]  

nIo !) M c;dfgtf Go"gLs/0f - b]zleq / b]zx¿aLrsf] c;dfgtf 36fpg]_  (Reduce 
inequality within and among countries) 

o pkef]u c;dfgtf (Gini coefficient) )=#@ af6 )=!^ df 36fpg] 
tyf cfDbfgL c;dfgtf )=$^ af6 )=@# df k'¥ofpg]  

o ;fdflhs, cfly{s / /fhg}lts ;zlQms/0f ;"rs )=& ;Dd k'¥ofpg]  
o Hofnfb/ ;"rs !=^ af6 @ ;Dd k'¥ofpg]  
o dfOj|mf] kmfOgfG;;Fusf] kx"Fr s[ifs kl/jf/df @$ k|ltztaf6 $) 

k|ltzt;Dd k'¥ofpg]  
nIo !! M :j:y Pj+ ;'/lIft dfgj a;f]af; - ;x/ / dfgj j:tLnfO{ ;dfj]zL, ;'/lIft, 

;'b[9  / lbuf] agfpg]_ (Make cities and human settlements inclusive, safe, resilient 
and sustainable) 

o ax'cfoflds ul/aL $$ k|ltztaf6 ;g\ @)#) ;Dd !! k|ltztdf 
36fpg]  

o ;'/lIft 3/df a:g]sf] cg'kft bf]Aa/ ug]{  
o jfo' k|b"if0f sd ug]{  
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o k|sf]kaf6 x'g] d[To' / b'3{6gf sd ug]{  
o ;x/L hg;ª\Vof j[l4b/ @=% k|ltzteGbf a9L x'g glbg]  

nnIo !@ M lbuf] pTkfbg / pkef]u - lbuf] pkef]u / pTkfbg k4lt ;'lglZrt ug]{_ 
(Ensure sustainable consumption and production patterns) 

o OGwg pkof]u !% k|ltztdf ;Lldt ug]{  
o OGwg cg'bfg lgd{"n ug]{  
o vfB gf]S;fgL sd ug]{  
o h}ljs r6\6fgsf] pTkfbgdf ;'wf/  

nIo !# M hnjfo' kl/jt{gsf c;/ Go"gLs/0f -hnjfo' kl/jt{g / o;sf] k|efj lj?b\w 
tTsfn sfo{ ug]{_  (Take urgent action to combat climate change and its impacts) 

o sfa{gcS;fO8sf] pT;h{g cfwf ug{'  
o cf]hf]g txsf] k|of]udf cfwf ug{'  
o pBf]u, oftfoft tyf 3/af6 pTkflbt xl/t u[x Uof; cfwf sd ug{'  

nIo !$ ;d'b| / ;d'b|L lsgf/sf] ;+/If0f / lbuf] pkof]u -lbuf] ljsf;sf nflu ;fu/, 
;d'b| / ;fd'lb|s ;|f]tx¿sf] lbuf] k|of]u / ;+/If0f ug]{_   (Conserve and sustainably use the 
oceans, seas and marine resources for sustainable development) 

 g]kfnsf] ;Gbe{;Fu ;DalGwt 5}g tyflk k|fs[lts >f]t, kfgL, s[lif, ko{6s, 
jftfj/0f ;+/If0f cflb;Fu ;DalGwt ug{ ;lsg] 5 . 

nIo !%h}ljs ljljwtf ;+/If0f -If]qLo kfl/l:ylso k|0ffnL (Territorial Ecosstem) sf] lbuf] k|of]u, 
k'g:yfkgf / ;+/If0f ug]{, jgsf] lbuf] Joj:yfkg ug]{, d?e"lds/0f lgoGq0f ug]{, e"Ifo lgoGq0f ug]{ / 
h}ljs ljljwtfnfO{ gf]S;fg x'gaf6 arfpg] (Protect, restore and promote sustainable use of 
terrestrial ecosystems, sustainably manage forests, combat desertification, and halt and 
reverse land degradation and halt biodiversity loss) 

 ;fd'bflos jgsf] If]qkmn j[l4 u/L #( af6 $% k'¥ofpg]  
 ;+/lIft If]q @# k|ltzt af6 @% k|ltzt k'¥ofpg]  
 ;+/lIft tfn, tn}of, kf]v/L, l;d;f/ If]qsf] ;ª\Vof %))) ;Dd k'¥ofpg]  
 cgfjZos jg s6fgL lgd"{n ug]{  

nIo !^  zfGt / ;dfj]zL ;dfh k|jw{g, Gofodf kx'Fr / hjfkmb]xL -lbuf] ljsf;sf 
nflu zflGtk"0f{ Pjd\ ;dfj]zL ;dfhsf] clej[l4 ug]{, ;a}sf nflu Gofodf kx'Fr k'¥ofpg] / ;a} 
txsf ;+:yfx¿nfO{ k|efjsf/L, pTt/bfoL / ;dfj]zL agfpg]_ (Promote peaceful and 
inclusive societies for sustainable development, provide access to justice for all and 
build effective, accountable and inclusive institutions at all levels) 

o dlxnf tyf afnaflnsf lj?4sf] lx+;f, åGåaf6 x'g] d[To' cGTo ug]{  
o kf/blz{tf / hjfkmb]lxtf ;"rs # af6 % k'¥ofpg]  
o ;'zf;gsf] ;"rsfª\s )=*# af6 @ df k'¥ofpg]  
o hGd btf{ !)) k|ltzt ug]{  
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o *) k|ltzt;Dd dtbfg clwsf/ Joj:yfkg ug]{ . 
o ;a}df Gofosf] kx'Frsf] k|Tofe"lt lbnfpg] . 
o /fHosf] u'0ffTds z';f;g cÍ #=! df j[l4 ug]{ . 
o % b]lv !& jif{ pd]/sf] afn>d #&=$ k|ltztaf6 z"Godf k'¥ofpg] . 

nnIo !&  lbuf] ljsf;sf nflu sfof{Gjog ;+oGqsf] ;jnLs/0f / ljZj ;fem]bf/Lsf] k'gjf]{w ug]{ 
-Strengthen the means of implementation and revitalize the global partnership for sustainable 
development) 
o;cGtu{t !( cf]6f ;"rsx¿ 5g\ . tyflk g]kfndf s'g} nIo lgwf{/0f ul/Psf] 5}g . To:t} 
:jf:Yo, lzIff, /f]huf/L, cfly{s j[l4, vfg]kfgL / ;/;kmfO, pmhf{, ;'zf;g / oL ;a} nIo k"/f 
ug{ ljZj ;fem]bf/L sfod ug]{ nIo g+= !& sf pknlAw ;"rs :yfkgf ul/Psf] 5 . o;y{ k[YjL, 
dflg; / ;d[l4sf nflu lbuf] ljsf;sf nIox¿ lgwf{/0f ug]{ ;Gbe{df /fi6«;ª\3sf] lj1 ;d"xn] 
s]xL cfwf/e"t kIfdf cg'dfg u/]sf] lyof], hf] !& nIo / !^( ;"rs :yfkgf tyf k"/f ug]{ cfwf/ 
x'g\ . tL cg'dfgcg';f/ nIosf] uGtJo jif{;Dd ljZjsf] cfly{s pTkfbg bf]Aa/ x'g]5 . cf}krfl/s 
¿kaf6 k|jfx x'g] ljsf; ;xfotf Go"g cfo ju{sf d'n'sdf s]Gb|Lt x'g]5 . 
 

lbg 6/7/8 kl/of]hgf sfo{ -If]qe|d0f_  

  -s_  ljlzi6 p2]Zo 

 If]q e|d0f tyf kl/of]hgf sfo{ ;+rfng u/L k|ltj]bg k|:t't ug{  

-v_  l;sfO  ;xhLs/0f lj|mofsnfk  

lj|mofsnfk 1. If]q e|d0f  

 ljBfyL{x¿nfO cfkm';lxt cfkm\g} ljBfno tyf ljBfno /x]sf] glhssf] ;d'bfodf 
:ynut e|d0f u/fpg'xf];\ / pSt e|d0f ul/Psf] If]qdf Knfli6s hGo j:t'x¿sf] 
k|of]usf] cj:yf, ltgsf] Joj:yfkgsf af/]df cjnf]sg tyf ;d'bfosf  
JolStx¿;Fu klg ;f]wk'5 u/]/ k|ltj]bg tof/ ug{ nufpg'xf];\ . k|ltj]bgdf, 
:ynut e|d0fsf] cfwf/df Knfli6shGo j:t'x¿sf] k|of]u / ltgsf] ;xL Jo:yfkg 
ug{ g;Sbf jftfj/0fdf kg{ uPsf] gsf/fTds k|efjsf] ;d]t cfFsng ug{ 
nufpg'xf];\ . 

lj|mofsnfk 2. kl/of]hgf sfo{  

 k|To]s ljBfyL{nfO{ a;f]af; ul//x]sf] :yfg j/k/ ePsf ljsf; lgdf{0f sfo{x¿ 
lbuf] ljsf;sf] cjwf/0ff cg's'n ePsf 5g\ 5}gg\ < cjnf]sg u/L o:tf sfo{nfO{ 
s;/L jftfj/0f d}qL agfpg ;lsG5 < eGg] k|Zg ljBfyL{{nfO{ u/L ;'emfj;lxtsf] 
l6kf]6 tof/ u/]/ sIffdf k|:t't ug{ nufpg'xf];\ .  
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 cfkm\gf] ;d'bfodf lbuf] ljsf;sf cjwf/0ff cg'?k vf]nfgfnf tyf jghª\nsf] 
;+/If0f, kmfxf]/d}nfsf] ;xL Joj:yfkgsf nflu ePsf k|of; tyf cfkm' / cfkm\gf] 
kl/jf/n] lgjf{x u/]sf jf eljZodf lgjf{x ug'{kg]{ e'ldsf ;lxtsf] ultljlw 
cjnf]sg u/L k|ltj]bg tof/ ug{ nufpg'xf];\ .  

kk|ltj]bg n]vg 9fFrf -gd"gfsf] nflu_ 

1. kl/ro 

2. p2]Zo 

3. sfo{ljlw, k|lj|mof 

4. k|flKt 

5. ;'emfj 

6. l;sfO 

7. lgisif{ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



293 
 

cckfª\utf ePsf afnaflnsfx¿nfO{ l;sfO ;xhLs/0f u/fpFbf Wofg lbg'kg]{ 
s'/fx¿ 
-s_ b[li6ljxLg (Blind) ckfª\utf  

 Kff7\ok':tssf] lj|mofsnfkcg';f/sf] k|of]u cjnf]sg u/fpFbf b[li6ljxLg 
ljBfyL{x¿nfO{ JofVofTds ljlw ckgfpg'xf];\ . 

 ljBfyL{x¿nfO{ x/]s lrqdf lbg vf]h]sf] ;Gb]z JofVof ug'{xf];\ .  
 ljBfyL{x¿sf] nflu k|of]ufTds lj|mofsnfkx¿ Ufbf{ x'g ;Sg] hf]lvd ;d]t 

atfpg'xf];\ / k|of]ufTds sfo{ ;d"x hf]8Ldf u/fpg'xf];\ . 
 d]6fsf8{df n]Vg nufpFbf b[li6ljxLg ljBfyL{x¿sf] nflu pko'St cg's"ntf 

;xkf7Laf6 sf8{df n]Vg nufpg'xf];\ jf a|]nlnlkdf n]Vg nufP/ k9\g 
nufpg'xf];\ . 

 b[li6ljxLg jf cGo ckfª\utf ePsf ljBfyL{x¿nfO{ cg's"n k|ljlw 5 eg] 
To;sf] k|of]u ug{ nufpg'xf];\ h:t} M af]Ng] ydf]{ld6/ h'g ;fdfGotof 
ljBfnox¿df kfOFb}g . 

 ljBfyL{nfO{ sGe]S; / sGs]e n]G; tyf P]g 5f]P/ cg'ej ug]{ cj;/ 
lbg'xf];\ . 

 s'g} klg sf]l/Psf] lrqdfly udn] /ª\uLg wfuf] 6fF;]/ n]G;af6 x'g] cfjt{g 
lj|mofsf] k|bz{g u/fpg ;lsg] 5 / o; lj|mofsnfk hf]8L ;d"xdf 
u/fpg'xf];\ . 

 ;Dej eP;Dd b[li6ljxLg ljBfyL{x¿nfO{ ;d]t cfjfho'St ;km\6j]o/dfkm{t 
sDKo'6/ jf PG8«f]O8 df]afOn jf 6\ofan]6sf] k|of]uaf6 OG6/g]6af6 vf]hL 
ug]{ lj|mofsnfk ug{ nufpg'xf];\ . 

-v_ Go"g b[li6o'St ckfª\utf (Partial sighted)  
 Vf'Nnf cfFvfn] cf}ifwLsf] k|of]u, zNolrlsT;f jf r:df k|of]u h:tf 

pkrf/af6 klg !) b]lv @) lkm6 ;Ddsf] b'/Laf6 xftsf] cfF}nf 5'6\ofpg 
afwf x'g] cj:yf Go"g b[li6ljxLg ckfª\utf xf] . 

 o:tf ljBfyL{x¿nfO{ ;se/ pHofnf] a9L ePsf] / n]Vg] af]8{sf] glhs}sf] 
l;6df a:g nufpg'xf];\ . 

 af]8{df n]Vbf cfjfh a'lem]g u/L s]xL 7'nf] cIf/df n]Vg] ug'{xf];\ . 
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 cfjfh/lxt lel8of] k|bz{g ubf{ ;dfgfGt/ ¿kdf JofVofTds ljlw ;d]t 
ckgfpg'xf];\ . 

--u_ alx/f ckfª\utf (Deaf)  
 ;'gfOsf cª\ux¿sf] agfj6 Pjd\ :j/sf] klxrfg, :yfg, ptf/r9fj tyf 

:j/sf] dfqf / u'0f 5'6\ofpg] 1fg]Gb|Lo sfo{df ljrngaf6 Wjlgsf] tLi0ftf 
*) 8]l;aneGbf dflysf] Wjlg ;'Gg g;Sg] cj:yf alx/f ckfª\utf xf] . 

 ;~rf/sf nflu ;fª\s]lts efiff k|of]u ug'{xf];\ . 
 Aflx/f ljBfyL{x¿sf] nflu bf]ef;]sf] dbt lnO{ ;fª\s]lts efiffdf ;xh 

zAbfjnL k|of]u u/]/ cGt/lj|mofTds ljlw ckgfpg'xf];\ . 
 ljBfyL{x¿nfO{ sDkg / t/ª\u k|;f/0fsf] af/]df hfgsf/L lbg sDkgsf] :kz{ 

u/fpg' /fd|f] x'G5 . 
-3_ ;':t >j0f ckfª\utf (Hard of hearing)  

 sd dfq ;'Gg] t/ sd ;'g]/ :ki6 af]Ng ;Sg], ;'GgnfO{ sfgdf >j0f oGq 
/fVg'kg]{ cj:yf ;':t >j0f xf] . 

 ;':t >j0f ePsf ljBfyL{x¿nfO{ ;fª\s]lts efiff geO{ >j0f oGqsf] k|of]u 
u/fpg' k5{ . 

 ;':t >j0f ePsf ljBfyL{x¿nfO{ lzIfsn] cfkm" glhs} /fVg] / cln 7'nf] 
:j/df af]n]/ cWofkg u/fpg'k5{ . 

-ª_ >j0f b[li6ljxLg ckfª\utf (Deaf blindness)  
 >j0f ;DaGwL / b[li6ljxLg ;DaGwL 1fg]lGb|osf] ljrngaf6 JolStsf] 

;~rf/, rfn / ljsf;f]Gd'v sfo{ ug{ afwf x'g] cj:yf >j0f b[li6ljlxg 
ckfª\utf xf] . 

 o:tf ljBfyL{x¿nfO{ lgoldt sIffsf]7fdf /fv]/ cWofkg u/fpg Tolt 
Jojxfl/s x'Fb}g .  

 ljBfyL{x¿nfO{ :kz{ ;~rf/sf] ljlw ckgfpg'k5{ . 
-r_ :j/ jf af]nfO ;DaGwL ckfª\utf (Speech disability)  

 df}lvs cfjfh pTkfbg / cleJoSt ug]{ cª\ux¿df pTkGg sfo{ut 
ljrngsf sf/0f tyf af]Nbf :j/sf] ptf/ r9fjdf sl7gfO{, c:ki6 af]nL, 
af]Nbf zAb jf cIf/ bf]xf]l/g' jf c8\sg] cj:yf :Jf/ af]nfO ;DaGwL 
ckfª\utf xf] . 
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 o:tf ljBfyL{x¿nfO{ df}lvs lj|mofsnfkx¿ u/fpFbf kof{Kt ;do lbP/ 
pgLx¿nfO{ lzIfsn] w}o{tfk"j{s ;'Gg'k5{ . 

--5_ af}l4s ckfª\utf  
 s'g} JolStdf pd]/sf] j[l4;Fu} af}l4s ;r]tgfsf] ljsf;df afwf pTkGg eO{ 

pd]/ ;fk]If af}l4s ljsf; gePsf jf l9nf ePsf sf/0fn] pd]/ jf 
jftfj/0f ;fk]If lj|mofsnfk ug{ afwf x'g] cj:yfnfO{ af}l4s ckfª\utf 
elgG5 / o;df j|mf]df]hf]d @! Df ePsf] ljrngaf6 x'g] 8fpg l;G8«f]d ;d]t 
kb{5g\ . 

 o:tf ljBfyL{x¿nfO{ ;d"xdf rf6{ tyf df]8]n ljt/0f u/L cWofkg u/fpg] 
ljlw ckgfpg ;lsG5 h'g ;fdfGo cj:yfsf ljBfyL{x¿nfO{ dfq ;Dej 
x'G5 . 

 clt czSt cj:yfsf ljBfyL{x¿nfO{ 5'6\6} kf7\oj|md tyf d"Nofª\sg 
k2ltsf] cfjZostf k5{ . 

-h_ cl6Hd ckfª\utf (Autism spectrum conditions)  
 of] JolStdf hGd]sf] klxnf] ltg jif{ leq b]vfkg]{ :gfo'ut ljrng xf], 

h;sf] sf/0faf6 JolStsf] ;~rf/ ug]{, c¿;Fusf] ;DaGwsf] af]w ug]{ sfo{df 
ljrng cfPsf] x'G5 . 

 o:tf ljBfyL{x¿n] lg/Gt/ Ps} k|sf/sf] c;fGble{s Jojxf/ bf]xf]¥ofO{ /xg] 
ub{5g\ . 

 o:f ckfª\utfnfO{ l;sfO ;DaGwL ckfª\utf elgG5 / o:tf ljBfyL{x¿sf] 
nflu uDeL/ OlGb|out ;'/If0f, rfnsf] ;dGjodf ;Lldttf / Jojxf/sf] 
cg';/0fdf afwf x'G5 . 

 o:tf ljBfyL{x¿sf nflu pgLx¿sf] kl/j]z a'em]/ lzIfsn] Jojxf/ / 
k|Zgf]Tt/ ug'{xf];\ . 

 d"nwf/sf] z}lIfs k|0ffnLdf o:tf afnaflnsfx¿nfO{ ;dfj]z ug{ sl7g 
dflgG5 t/ cGo ;fyLx¿;Fu hf]8Ldf sfo{ ug{ nufpFbf Tof] k|efjsf/L x'G5 
. 
 

-em_ dfgl;s jf dgf];fdflhs ckfª\utf (Mental/Psychosocial disability)  
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 dl:tis / dl:tisdf ePsf] rf]6k6s, j+zfg'ut u'0f jf dgf]ut ljrngsf 
sf/0f dfgl;s cª\ux¿sf] sfo{df cfPsf cGtlj|mof tyf ;r]tg, 
cled'vLs/0f, :km"lt{, :d/0f zlSt, efiff, u0fgf h:tf dfgl;s sfo{ 
;Dkfbgsf j|mddf /xg] afwfsf sf/0fn] pd]/  / kl/l:yltcg';f/ Jojxf/ 
ug{ sl7gfO{ x'g] cj:yf dfgl;s jf dgf];fdflhs ckfª\utf xf] . 

 s'g} 7'nf] 36gfdf k/]sf / cfkmGt u'dfPsf afnaflnsfx¿nfO{ c:yfoL¿kdf 
;d]t o:tf] ljlIfKttfsf] cj:yf x'g ;S5 . 

 lzIfsn] dfofn' Jojxf/ u/]/ l;sfpFbf o:tf afnaflnsfx¿n] c¿ ;/x 
l;Sg ;S5g\ / pgLx¿sf] ljlIfKttf ;d]t lj:tf/} sd x'Fb} hfG5 . 

--`_ x]df]lkmlnof (Hemophilia) ckfª\utf  
 cg'j+zLo c;/sf sf/0f JolStsf] /Stsl0fsfdf x'g] km\ofS6/sf] dfqfdf 

ePsf] sdLaf6 /Stsl0fsfdf ljrng cfO{ /ut hDg] sfo{df ;d:of pTkGg 
x'g] zf/Ll/s cj:yf g} x]df]lkmlnof ckfª\utf xf] . 

 o:tf ljBfyL{x¿nfO{ s'g} k|sf/sf] rf]6k6s nfUg jf zf/Ll/s tgfa lbg' 
x'Fb}g . 

 u'unaf6 vf]hL u/L o'6\o'a / /St s0f ;DaGwL ;fdu|L 8fpgnf]8 ug]{ 
j|mddf x]df]lkmlnofsf] af/]df hfgsf/L lng nufO{ h'g Kn]6n]6\;sf] ljrngdf 
x'G5 eGg] yfxf lbg'xf];\ . 

-6_ zf/Ll/s ckfª\utf (Physical disability)  
 :gfo' df+zk]zL / hf]gL{x¿ tyf x8\8Lsf] agfj6 Pjd\ ;~rfng sfo{x¿df 

ePsf] ljrngsf] k|efjaf6 JolStdf zf/L/s cª\ux¿sf] ;~rfng, k|of]u / 
lxF8\8'ndf pTkGg ePsf] cj/f]wsf] cGtlj{mof zf/Ll/s ckfª\utf xf] . o:tf] 
ckfª\utfsf] cj:yf ljljw k|sf/sf x'G5g\ . 

 xftsf] ckfª\utf ePsf ljBfyL{x¿ 5g\ eg] ;xkf7Lsf] ;fydf lj|mofsnfk 
ug{ nufpg'xf];\ . 

 d]6fsf8{df n]Vg nufpFbf o:tf ljBfyL{x¿sf] nflu ;xkf7Laf6 sf8{df n]Vg 
nufP/ k9\g nufpg'xf];\ . 
 

-7_ afn kIf3ft -kf]lnof_ (Poliomyelitis)  
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 afNofj:yfdf kf]lnof] /f]unflu To;sf] b'ikl/0ffdaf6 z/L/sf] Ps jf w]/} 
cª\ux¿df bL3{sfnLg kIf3ftsf] c;/ /lx/xg] cj:yf afn kIf3ft xf] . 

 lzIfsn] pgLx¿sf] ;xeflutfdf cfpg ;Sg] jfwfnfO{ ljrf/ u/]/ 
;sf/fTds Jojxf/ ug'{k5{ . 

--8_ zf/Ll/s cª\uljxLg ckfª\utf (Amputation) 
 rf]6k6sdf pkrf/ x'g g;ls, ca'{b /f]usf sf/0f jf b'3{6gf jf k|sf]kdf 

k/L JolStsf] xft, v'6\6f jf xftv'6\6f b'j} jf xftv'6\6fsf s]xL c+z 
z/L/af6 5'l6\6P/ k'gM ;f] k|Tofof]hg x'g g;ls cª\uljxLg ePsf] cj:yf 
zf/Ll/s cª\u ljlxg ckfª\utf xf]  

 s[lqd cª\usf] k|of]uaf6 ;fdfGo b}lgs hLjgsf lj|mofsnfkx¿ ;Dkfbg 
;xh¿kdf ug{ ;lsP klg s[lqd cª\usf] u'0f:t/df cfly{s ;fdflhs 
lj|mofsnfkdf x'g] ;lj|motf lge{/ /xG5 . 

 o:tf ljBfyL{x¿nfO{  ;dfj]zL ;d"x agfP/ hf]8Ldf sfo{ ug{ nufpbf 
pko'St x'G5 . 

 zf/Ll/s ckfª\utf ePsf ljBfyL{x¿nfO{ c;fjwfgLk"j{s k|of]ufTds 
lj|mofsnfkx¿ u/]df x'g] ;Sg] hf]lvd ;d]t agfpg'xf];\ . 

-9_ df+zk]zL ljrng ckfª\utf (Muscular dystrophy)  
 z/L/sf] rfnnfO{ lgoldt ug]{ df+zk]zLdf j+zfg'ut jf cg'j+zLo sf/0fn] 

zLlyntf cfO{ cg'j+zLo sl0fsf (genes) df :j:y df+zk]zL lgdf{0f ug{ 
cfjZos kg]{ hLjs0f -k|f]l6g_ tof/ ug]{ ;"rgf ;Dk|]zg x'g ;Sb}g . o;af6 
hLjs0fsf] cefj eO{ df+zk]zL / tGt'sf] ;d'lrt ljsf; gx'g] x'Fbf JolStsf] 
rfn, af]nLrfnL / b}lgs sfo{ ;Dkfbgdf afwf cfpg] cj:yf df+zk]zL 
ljrng ckfª\utf xf] . 

 o:tf ljBfyL{x¿nfO{ pko'St cg's"ntf lbg'k5{ t/ zf/Ll/s kl/>d kg]{ 
sfd lbg' x'Fb}g . kl/of]hgf sfo{ ;dfj]zL ¿kdf ;d"x jf hf]8Ldf u/fpFbf 
/fd|f] x'G5 . 

-0f_ d]¿b08 kIf3ft ckfª\utf (Paraplegia) 
 b'3{6gf jf s'g} sf/0fn] d]?b08sf] s'g} klg efudf rf]6k6s nflu z/L/sf] 

cGo cª\ux¿sf] ;~rf/ dl:tis;Fu afwf pTkGg eO{ z/L/sf] rfn, 
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df+zk]zLsf] ;dGjo / lgisf;g k|0ffnLdf ePsf] clgoGq0fsf] cj:yf 
d]¿b08 kIf3ft ckfª\utf xf] . 

 d]?b08sf] s'g efudf rf]6k6s nfu]sf] xf] To;sf] cfwf/df z/L/sf] rfn, 
df+zk]zL / lgisf;g k|0ffnLsf] lgoGq0fsf] uflDeo{tf lge{/ ub{5 . 

 o:tf ljBfyL{x¿nfO{ cj/f]wd'St, ;lhnf] 8]:s a]Gr tyf zf}rfno kfos kg]{ 
u/L sIffsf]7fsf] Joj:yf ul/lbg'xf];\ . 

 o:tf ljBfyL{x¿nfO{ lbOPsf] lrqx¿ cyjf co sfo{ ePsf] / gePsf] 
cjnf]sg ubf{ hf]8L agfP/ 5nkmn u/fpg'xf];\ . 

--t_ afn dl:tis3ft ckfª\utf (Cerebral palsy) 
 dl:tissf] lglZrt jf w]/} If]qdf e|0fsf] ljsf; b]lv jf lzz' cj:yfdf jf 

hGdg] j|mddf rf]6k6s nfu]/ To;sf] bL3{sfnLg c;/sf sf/0f JolStsf] 
zf/Ll/s rfn / df+zk]zL ;dGjodf afwf x'g] cj:yf afn dl:tis3ft 
ckfª\utf xf] . 

 o:tf ljBfyL{x¿nfO{ cGo ;fyLx¿;Fu hf]8Ldf sfo{ ug{ nufpFbf pko'St 
x'G5 .  

 k|foh;f] pxL ;fyLnfO{ hf]8L agfOlbg' /fd|f] x'G5 lsgsL lg/Gt/ ;Dks{df 
/xg] ;fyLn] af]n]/ efiff a'em\g ;S5g\ / ;~rf/ ;xh x'g ;S5 . 

-y_ xf]rf k'8\sf ckfª\utf (Little people)  
 JolStsf] z/L/sf] prfOdf ePsf] c;/o'St Go"gtf ePsf] cj:yf zf/Ll/s 

ckfª\utf xf] h;df JolStsf] pd]/ / prfOsf] ;dfg'kflts ljsf; x'Fb}g . 
 o:tf ljBfyL{x¿nfO{ xf]rf] 8]:s, a]~r / n]Vg] af]8{sf] glhs} a:g lbg'k5{ . 
 k|of]ufTds sIffdf ;d]t cuf8L /fVg'k5{ . 

-b_ lglZrt l;sfO ckfª\utf (Specific learning disability) 
 o:tf] ldl>t cj:yf xf], h;df JolStx¿nfO{ efiffsf] k|zf]wg lnlvt jf 

df}lvs ug{ sl7gfO x'G5 eg] n]vfO, jfrg, u0fgf, lxHh] jf JofVof ug]{ 
l;ksf] :d[ltdf afwf x'G5 . sIffdf o:tf l;sfO l9nfO ePsf ljBfyL{x¿ 
ePdf k|Zg k6s k6s bf]xf]¥ofP/ a'emfO lbg'xf];\ . 

-w_ bL3{sfnLg :gfo'ut ljrng ckfª\utf -5f/]/f]u_ (Chronic neurological 
conditions) 
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 JolStsf] :gfo'ut k|0ffnLdf cfPsf] bL3{sfnLg ljrngsf sf/0f k6s k6s 
jf nfdf] ;dosf] cGt/fndf :gfo' k|0ffnLsf] lgoldt sfo{df afwf pTkGg 
eO{ JolSt cr]tg l:yltdf /xg] cj:yf bL3{sfnLg :gfo'ut ljrng  
ckfª\utf xf] . o:tf ljBfyL{x¿ c¿ ;dodf ;dfGo b]lvPtf klg s'g} a]nf 
cf3ftsf] cj:yfdf x'g ;S5g\ . t;y{ lzIfsn] o:tf] ljBfyL{x¿nfO{ 
klxrfg u/L hf]lvdd'St cj:yfsf] l;h{gf ul/lbg'xf];\ . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  


