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PPsfO 1  gfk (Measurement) 

cg'dflgt 3G6L M 6 -;}¢flGts M 5 k|of]ufTds M 1_ 

1= PsfO kl/ro 

xfdLx¿nfO{ b}lgs hLjgdf ljleGg j:t'sf] nDafO ;xL tl/sfn] gfKg, kbfy{sf] lk08 

gfKg, ;do cjlw u0fgf ug{, lgoldt / clgoldt j:t' 5'6\ofpg, o:tf j:t'sf] If]qkmn / 

cfotg lgsfNg, t/n kbfy{sf] cfotg gfKg kl//x]sf] x'G5 . cfhsn htf;'s} gfksf] 

P;cfO{ k|0ffnLsf] k|of]u ul/Psf] 5 . 

o; PsfOdf ;d]l6Psf ljifoj:t'x¿sf] dfWodaf6 ljBfyL{x¿n] b}lgs hLjgdf gfksf] 

cfjZostfaf/] atfpg, P;cfO{  PsfO (SI Unit) sf] kl/ro lbg, j:t'sf] nDafO ;xL 

tl/sfn] gfKg, kbfy{sf] lk08 gfKg, ;dosf] gfk, lgoldt / clgoldt j:t' 5'6\ofpg, 

lgoldt / clgoldt cfsf/sf j:t'sf] If]qkmn lgsfNg, t/n kbfy{sf] cfotg gfKg, 

lgoldt / clgoldt 7f]; j:t'sf] cfotg gfKg tyf If]qkmn / cfotg ;DaGwL ;fwf/0f 

ul0ftLo ;d:of ;dfwfg ug{ ;Ifd x'g] 5g\ . 

2= l;sfO pknlAw  

 -s_  gfksf SI k|0ffnLsf] kl/ro lbO{ cfwf/e"t gfk / To;sf PsfOx¿sf] k|of]u 

ug{  

 -v_  lgoldt / clgoldt ;dtn ;txsf] If]qkmn lgsfNg 

 -u_  lgoldt / clgoldt 7f]; j:t'x¿sf] cfotg gfKg 

 -3_  t/n kbfy{sf] cfotg gfKg] ljlw atfpg / cfotg gfKg 

 -ª_  If]qkmn / cfotg ;DaGwL ;fwf/0f ul0ftLo ;d:ofx¿ ;dfwfg ug{  

3= z}Ifl0fs ;fdu|L M km/s km/s gfk ePsf :s]nx¿, ljleGg csf/ / k|sf/sf 

j:t'x¿ -O“6f, a]Gr, ;]tf]kf6L, HofldtLo aS;, l;Ssf, 9'ª\uf, u'Rrf cflb_ . 

ljleGg k|sf/sf 38L -Sjfh{, d]sflgsn cflb_ ef}lts t/fh', sf7sf] Ans, u|fkm 

k]k/, ljleGg t/n kbfy{x¿ -b'w, t]n, dl6t]n, kfgL, cNsf]xn cflb_ d]hl/ª 
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l;lnG8/ tyf ljleGg lk08 ePsf 9sx¿ -100 u|fd, 250 u|fd, 500 u|fd, 1 

lsnf]u|fd_, o'6\o'aaf6 8fpgnf]8 ul/Psf lel8of] jf Plgd];g cflb . 

4== l;sfO ;xhLs/0f lj|mofsnfk 

lj|mofsnfk 1 

 ljBfyL{x¿;“u lgDg k|Zgx¿ ;f]w]/ o; PsfOsf] ;'¿cft ug{'xf];\ M 

  (i)  b}lgs hLjgdf s] s] sfdsf] nflu gfk lnOG5 < 

  (ii)  gfk lsg lnOG5 < 

  (iii)  g]kfndf k|rngdf NofOPsf gfksf k|lj|mofx¿ s] s] x'g\ < s] oL k|lj|mofx¿ 

;+;f/el/ k|rngdf /x]sf] gfkdf Ps¿ktf 5 < 

 k|Zgx¿af6 k|fKt pTt/af/] 5nkmn ub}{ gfksf] cfjZostf, gfksf P;cfO{  

k|0ffnLsf] kl/ro lbO{ cfwf/e"t gfk / o;sf PsfOx¿af/] atfpg'xf];\ .  

 jl/kl/ k|of]u eO/x]sf ljleGg k|sf/sf :s]nx¿ ljBfyL{x¿nfO{ cjnf]sg 

u/fpg'xf];\ / nDafOaf/] kl/lrt u/fpg'sf] ;fy} nDafOsf] gfk lng] tl/sf, 

nDafOsf] k|fdfl0fs PsfO tyf ld6/eGbf ;fgf tyf 7'nf PsfO / ltgLx¿sf] 

;DaGwaf/] atfpg'xf];\ . 

 kf7\ok':tssf] lj|mofsnfk 1 ug{ nufpg'xf];\ / :s]nsf] agfj6cg';f/ o;sf] k|of]u 

klg km/s km/s x'G5 egL k|i6 kfg'{xf];\ . 

lj|mofsnfk 2 

 lgoldt / clgoldt j:t'sf] If]qkmn lgsfNg] tl/sf ;DaGwdf o'6\o'aaf6 

8fpgnf]8 ul/Psf] lel8of] jf Plgd];g k|bz{g ug'{xf];\ . ljBfyL{x¿nfO{ 

cjnf]sgsf j|mddf b]lvPsf d'Vo d'Vo s'/fx¿sf] l6kf]6 ug{ nufO{ sIffdf k|:t't 

ug{ nufpg'xf];\ . 

 cfjZos lgb]{zg;lxt sIffsf ljBfyL{x¿nfO{ kf7\ok':tssf] lj|mofsnfk 2 ug{ 

nufpg'xf];\ / j:t'sf] nDafO, rf}8fO, prfO, Jof; / ulx/fO cflb klg :s]nn] 

gfKg nufpg'xf];\ .  
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lj|mofsnfk 3 

 kf7\ok':tssf] lj|mofsnfk 3 u/L sIffsf k|To]s ljBfyL{x¿nfO{ cjnf]sg  

u/fpg'xf];\ . o; k|sf/sf] lj|mofsnfkaf6 s'g} klg j:t'sf] lk08 gfKg ;lsG5  / 

lk08sf] k|dfl0fs PsfO tyf lk08sf] ;fgf] / 7'nf] PsfOlarsf] ;DaGwaf/] :ki6 

kfg'{xf];\ .  

 k|bz{g ul/Psf ljleGg k|sf/sf 38Lx¿ -Sjfh{, d]sflgsn, On]S6«f]lgs_ 

ljBfyL{x¿nfO{ cjnf]sg ug{ nufO{ ;do / ;dosf] gfkaf/] kl/lrt u/fpg'xf];\ . 

;dosf] PsfO 7'nf]af6 ;fgf] / ;fgf]af6 7'nf]df ¿kfGt/ ug]{ tl/sf k'g/fjnf]sg 

u/fpg'xf];\ . 

lj|mofsnfk 4  

 kf7\ok':tssf] lj|mofsnfk 4 u/fpg'xf];\ . 

 o; lj|mofsnfksf] cfwf/df ljBfyL{x¿lar Ps cfk;df 5nkmn u/fO{  s'g} klg 

j:t'n] cf]u6]sf] 7fp“ g} To; j:t'sf] If]qkmn xf] egL lgisif{ lbg'xf];\ / o;sf] 

k|dfl0fs PsfOaf/] atfpg'xf];\ . 

lj|mofsnfk 5 

 kf7\ok':tssf] lj|mofsnfk 5 cg';f/ k|bz{g ug'{xf];\ . 

 k|bz{g ul/Psf ljleGg cfsf/ / k|sf/sf j:t'x¿ h:t} O“6f, lstfa, sfkL, u'Rrf, 

an, 9'ª\ufsf] 6'j|mf, O“6fsf] 6'j|mf tyf RofltPsf sfuhsf 6'j|mfx¿ dWo]af6 lgoldt 

/ clgoldt j:t' ljBfyL{x¿nfO{ 5'6\ofpg nufO{ lgoldt / clgoldt j:t'af/] k|:6 

kfg'{xf];\ .  

 cfotfsf/, juf{sf/ / uf]nfsf/ j:t'sf] If]qkmn lgsfNg] ljlw atfpg'xf];\ .  

 lgoldt / clgoldt j:t'sf] If]qkmn lgsfNg] tl/sf ;DaGwdf o'6\o'aaf6 8fpgnf]8 

ul/Psf] lel8of] jf Plgd];g k|bz{g ug'{xf];\ . ljBfyL{x¿nfO{ cjnf]sgsf cfwf/df 

d'Vo s'/fx¿sf] l6kf]6 ug{ nufO{ k|:t't ug{ nufpg'xf];\ / cfjZos k[i7kf]if0f 

lbg'xf];\ . 
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llj|mofsnfk 6 

 cfjZos lgb]{zg;lxt ;d"xut ¿kdf ljBfyL{x¿nfO{ kf7\ok':tssf] lj|mofsnfk 7 

u/fpg'xf];\ . o; k|sf/sf] lj|mofsnfkaf6 s'g} klg clgoldt cfsf/sf j:t'sf] 

;txsf] If]qkmn lgsfNg] ljlw atfpg'xf];\ .  

clgoldt j:t'sf] cfotg kTtf nufpg] tl/sf 

1. kftnfO{ cm u|fkm k]k/dfly /fVg] 

2. kftsf] aflx/L cfsf/ u|fkmdf k]k/dfly ltvf] l;;fsndsf] ;xfotfn] sf]g]{ 

3. aflx/L cfsf/leq k/]sf k"0f{ ju{, cfwf jf cfwfeGbf a9L ju{x¿sf] ;ª\Vof u0fgf 

ug]{, cfwfeGbf sd 9flsPsf ju{nfO{ u0fgf gug]{ 

4. tn lbOPsf] ;"q k|of]u u/L kftsf] If]qkmn kTtf nufpg] 

kftsf] If]qkmn = -k"0f{ ju{sf] ;ª\Vof + cfwf jf cfwfeGbf a9L ju{x¿sf] ;ª\Vof_ x 1 

cm2 

;“u}sf] lrqdf, 

k"0f{ ju{sf] ;ª\Vof = 8 

cfwf jf cfwfeGbf a9L ju{x¿sf] ;ª\Vof =6 

kftsf] If]qkmn = 8+6 

    = 14 cm2 
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lj|mofsnfk 7 

 ljleGg cfsf/k|sf/sf j:t'x¿ h:t} M rssf] a6\6f, ;nfO{sf] a6\6f, sfuhsf] 

afs;, OF6f, 9'ª\ufsf] 6'j|mf, cflb ;ª\sng u/L sIffdf k|bz{g ug'{xf];\ . 

 k|bz{g ul/Psf j:t'x¿af6 ljBfyL{x¿nfO{ s'g lgoldt s'g clgoldt 7f]; j:t' x'g\ 

5'6\ofpg nufpg'xf];\ . j:t'sf] cfotgaf/] kl/lrt u/fpg'sf] ;fy} cfotfsf/ j:t' / 

uf]nf j:t' -u'Rrf jf an_ sf] cfotg lgsfNg] tl/sfaf/] :ki6 kfg'{xf];\ .  

 clgoldt j:t'sf] cfotg s;/L lgsfNg ;lsG5 xf]nf < ljBfyL{nfO{ ;f]Rg 

nufpg'xf];\ / b}lgs hLjgdf k|of]u eO/x]sf clgoldt j:t'sf] cfotg gfKg] 

tl/sfx¿ atfpg'xf];\ . 

 cfotgsf ;fgf / 7'nf PsfO / ltgLx¿sf] ;DaGw kTtf nufpg] lj|mofsnfk 

u/fpg'xf];\ . 

lj|mofsnfk 8 

 lgoldt / clgoldt j:t'sf] cfotg lgsfNg] tl/sf ;DaGwdf tof/ ul/Psf] 

>Job[Zo ;fdu|L k|bz{g ug'{xf];\ .  

 ljBfyL{x¿nfO{ cjnf]sg ug{ nufO{ cjnf]sg u/]sf s'/fx¿ k|:t't ug{ nufpg'xf];\ 

/ cfjZos k[i7kf]if0f lbg'xf];\ . 

 kf7\ok':tssf] lj|mofsnfk 9 cg';f/ clgoldt 7f]; j:t'sf] cfotg lgsfNg] ljlw 

k|bz{g ug'{xf];\ .  

lj|mofsnfk 9 

 kf7\ok':tssf] lj|mofsnfk 8 ug'{xf];\ / sIffdf k|To]s ljBfyL{nfO{ cjnf]sg   

u/fpg'xf];\ .  

 ef“8fsf] leTtfdf 6f“l;g] t/n kbfy{ / ef“8fsf] leTtfdf g6f“l;g] t/n kbfy{sf] gfk 

lng] ljlwaf/] k|i6 kfg'{xf];\ . t/n kbfy{sf] cfotgsf] gfk / k|dfl0ft PsfOaf/] 

atfpg'xf];\ . 3gld6/ / ln6/larsf] ;DaGw :ki6 kfg'{xf];\ .  
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llj|mofsnfk 10 

 cfotfsf/ / j[Ttfsf/ ePsf s'g} klg j:t'sf] If]qkmn / cfotg lgsfNg] ;"q 

atfpg nufpg'xf];\ . 

  dflysf ;"q k|of]u u/L cfotg / If]qkmn ;DaGwL ul0ftLo ;d:ofx¿ xn ug{ 

;xof]u ug'{xf];\ / ;f]xLcg';f/ ljBfyL{nfO{ cEof; u/fpg'xf];\ . 

5=  d"Nofª\sg  

 kf7ok':tssf] k|of]ufTds ;d"xut ljBfyL{x¿nfO{ ug{ nufO{ cjnf]sg 

ug{'xf];\ / k[i7kf]if0f lbg'xf];\ . 

 ljleGg :s]nx¿sf] gfd / ltgLx¿sf] pkof]lutfaf/] tflnsf agfpg 

nufpg'xf];\ .  

     nDafOsf] kl/efiff, o;sf] k|dfl0fs PsfO tyf ;fgf] / 7'nf] PsfOlarsf] 

;DaGw k|:t't ug{ nufpg'xf];\ .  

 ljleGg b]zx¿df gfk k|0ffnLdf Ps ¿kdf gx'“bf x'g] sl7gfO / Ps ¿kdf 

Nofpg ul/Psf] k|of;af/] k|Zg u/L d"Nofª\sg ug'{xf];\ .  

 ;d"xut ljBfyL{x¿df km/s km/s gfksf uf]nfsf/ j:t'x¿ lbO{ aflx/L 

Jof;  gfKg nufpg'xf];\ / ltgLx¿n] u/]sf] sfo{sf] d"Nofª\sg ug'{xf];\ .  

 lk08sf] kl/efiff, lk08sf k|fdfl0fs PsfO lk08sf] gfKg] ljlwaf6 k|Zg 

;f]Wg'xf];\ . 

 ljBfyL{x¿nfO{ sIff jl/kl/ ePsf ljleGg cfsf/k|sf/sf j:t'x¿ ;ª\sng 

ug{ nufO{ lgoldt / clgoldt j:t'x¿sf] ;"rL tof/ kfg{ nufpg'xf];\ . 

 Pp6f O“6fsf] nDafO 18 cm, rf}8fO{ 8cm / df]6fO 5 cm 5 eg] pSt 

O“6fsf]  If]qkmn / cfotg kTtf nufpg lbg'xf];\ . -144 cm2, 720 cm-3_ 

 Pp6f afs;sf] nDafO 6cm, rf}8fO 15cm / To; afs;sf] cfotg 270 

cm3 5 eg]  afs;sf] prfO kTtf nufpg lbg'xf];\ . -pTt/ 3cm_ 
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 O“6fsf] 6'j|mf, sf“rsf] 6'j|mf / ¿vsf] kft u|fkmk]k/af6 If]qkmn kTtf 

nufpg lbg'xf];\ . 

 cfotg, cfotgsf] k|fdfl0fs PsfO, cfotgsf] ;fgf] / 7'nf] PsfOlarsf] 

 ;DaGwaf6 k|Zg ;f]Wg'xf];\ . 

 t/n kbfyf{sf] cfotg lgsfNg] ljlwaf6 k|Zg ;f]Wg'xf];\ .  

 km/s km/s gfk / PsfO ePsf cfotfsf/ tyf uf]nfsf/ j:t'sf] cfotg 

kTtf  nufpg lbg'xf];\ .  

6= lzIfsnfO{ yk hfgsf/L 

 gfksf] cfwf/e"t :t/sf] ¿kdf k|of]u x'g] kl/df0f jf dfqf g} PsfO xf] . 

 k|mfG;sf] k]l/; glhs ;]e/ eGg] 7fp“df cGt/f{li6«o gfk tf}n ljefusf] 

sfof{nodf 00C tfkj|mddf Knfl6gd / Ol/l8od wft'sf] /8 5 . o;sf] b'O{ 

5]pdf ;dfgfGt/ ;'gf}nf w;f{x¿ 5g\ . oL w;f{x¿sf] larsf] b'/LnfO{ 1 ld6/ 

nDafO elgG5 .  

 k|mfG;sf] k]l/;glhs ;]e/ eGg] 7fp“df cGt/f{li6«o gfk tf}n ljefudf Knfl6gd 

/  Ol/l8od wft'af6 ag]sf] prfO / Jof; a/fa/ ePsf] 9s /flvPsf] 5 . 

o;}sf]   lk08nfO{ 1 s]hL lk08 elgG5 .  

 a/fa/ lk08 ePsf j:t'x¿df kg]{ k[YjLsf] u'¿Tjan ;dfg x'G5 . s'g} yfxf 

ePsf] lk08 -9s_ df kg]{ u'¿Tjan / gfKg' kg]{ j:t'df kg]{ u'¿Tjan ;dfg 

ePkl5 b'j}sf] lk08 a/fa/ x'G5 . ef}lts t/fh'sf] Pp6f kftfdf 1 s]=hL= sf] 

9s / csf]{ kftfdf j:t' /fVbf ;Gt'ng eof] eg] / b'j}df k/]sf] u'¿Tjan 

a/fa/ 5 / b'j}sf] lk08 klg a/f/a 5 eGg] a'e\mg'k5{ .  

 ;"o{ Psk6s s'g} 7fp“sf] Ps b]zfGt/ dfly cfO{ ;s]kl5 k'gM ;f]xL b]zfGt/ 

dfly cfOk'Ug nfUg] ;donfO{ ;f}o{ lbg elgG5 . Ps ;f}o{ lbgsf] 86400 

v08sf] Ps v08 ;donfO{ Ps ;]s]G8 elgG5 . 

 If]qkmn / cfotg lgsfNg] ul0ftLo ;"qx¿  
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 (i)  cfotfsf/ j:t'sf] If]qkmn (A) = nDafO (l) x rf}8fO (b)  

 (ii) j[Ttfsf/ j:t'sf] If]qkmn   ( ) 

 (iii)  cfotfsf/ j:t'sf] cfotg (V) = nDafO (l) x rf}8fO (b) x prfO(h) 

 (iv)   uf]nfsf] cfotg (v) =    r3 ( ) 

       a]ngfsf/ j:t'sf] cfotg=  

  clgodlt 7f]; j:t'sf] cfotg lgsfNg] ;"q M 

  V = V2 – V1   

     V1 = ;'¿sf] kfgLsf] cfotg 

     V2 = clgoldt 7f]; j:t';lxt kfgLsf] cfotg 

 clgoldt j:t'sf] If]qkmn u|fkm k]k/ ljlwaf6 kTtf nufOG5 .  

 clgoldt j:t'sf] cfotg t/n kbfy{sf] lj:yfkg ljlwaf6 kTtf nufOG5 . 
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PPsfO 2  an / ult (Force and motion) 
cg'dflgt 3G6L M 6 -;}¢flGts 5 + k|of]ufTds 1_ 

1.  PsfO kl/ro         

o; PsfOdf ansf k|sf/, b'/L / :yfgfGt/0f, j]u / ult -;dfg / c;dfg_ k|j]u 

/ ;fwf/0f ul0ftLo ;d:ofx¿ ;d]l6Psf 5g\ . o; PsfOdf ;d]l6Psf 

ljifoj:t'x¿n] an / o;sf k|sf/ JofVof ug{, b'/L / :yfgfGt/0fsf] kl/ro lbg, 

j]u / ultsf] kl/efiff lbO{ ;dfg / c;dfg ultsf] e]b atfpg, k|j]uaf/] kl/lrt 

x'g, j]u / ult ;DaGwL ;/n ul0ftLo ;d:ofx¿ xn ug{, ;DalGwt lj|mofsnfk 

tyf pbfx/0fx¿ k|:t't u/L pk/f]St ljifoj:t'x¿ ;DaGwL ;d:of ;dfwfg ug{ 

ljBfyL{x¿ ;Ifd x'g] 5g\ .  

2.  l;sfO pknlAw  

 -s_  ansf k|sf/x¿sf] JofVof ug{  

 -v_ b'/L / :yfgfGt/0fsf] kl/ro lbg 

 -u_ j]u / ultsf] kl/efiff lbO{ ;dfg / c;dfg ultsf] JofVof ug{  

 -3_ k|j]usf] kl/efiff lbg 

 -ª_ j]u / ult ;DaGwL ;fwf/0f ul0ftLo ;d:ofx¿ ;dfwfg ug{  

3=  z}Ifl0fs ;fdu|L 

/a/sf] an jf sf7sf] 6'j|mf, nfdf] wfuf] -30/40 ;]dL_, ;fgf] KNffl:6ssf] aflN6g 

jf vfnL a6\6f, kfgL, 58 r'Das, lsnf, Knfl:6ssf] sf“luof], :6k jfr, v]nf}gf 

uf8L jf u'Rrf, kmNofs tyf s'g} b'O{ :yfg ;ª\s]t ul/Psf] g]kfnsf] gS;f, 

o'6\o'aaf6 8fpgnf]8 ul/Psf lel8of] jf Plgd];g cflb . 

4.  l;sfO ;xhLs/0f lj|mofsnfk 

 s'g s'g sfd ug{sf nflu ansf] cfjZostf k5{ < egL sIffsf ljBfyL{x¿nfO{ 

k|Zg ug'{xf];\ . ljBfyL{x¿af6 k|fKt k|Zgsf] pTt/df 5nkmn u/L ansf] kl/ro 
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lb“b} ;]lG6«lk6n an, ;]lG6«k'mun an, u'¿Tjfsif{0f an, r'DasLo an, l:y/ 

ljB'tLo an tyf 3if{0f an cflb ansf k|sf/ x'g\ egL atfpg'xf];\ . 

 ;]lG6«k]6n an / ;]lG6«km'un ansf] cjwf/0ff k|i6 kfg{ o'6\o'aaf6 8fpgnf]8 

ul/Psf] lel8of] jf Plgd];g k|bz{g ug'{xf];\ / ljBfyL{nfO{ cjnf]sg ug{ 

nufpg'xf];\ . To; kZrft\ ljBfyL{x¿nfO{ 5nkmn ug{ nufO{ k|fKt lgisif{nfO{ 

k|:t't ug{ nufpg'xf];\ / cfjZos k[i7kf]if0f k|bfg ug'{xf];\ . 

 kf7\ok':tssf] lj|mofsnfk 1 

cg';f/ Pp6f /a/sf] an 

jf sf7sf] 6'j|mf sl/a 

30/40 ;]dL wfufn] af“wL 

3'dfP/ b]vfpg'xf];\ . wfuf] 

5f]8\bf jf g5f]l8Psf] 

cj:yfdf s] x'G5 egL k|Zg 

ug'{xf];\ . lrqdf lbOPcg';f/ ljBfyL{x¿af6 k|fKt pTt/df 5nkmn ub}{ 

;]lG6«lk6n  an / ;]lG6«k'mun anaf/] k|i6 kfg'{xf];\ . 

 s'g} j:t' dfly kmfNbf lsg tn emb{5 < af]6la?jfx¿df kmn]sf kmnk"mnx¿ 

lsg hldglt/} em5{g\ < kfgL lsg cf]/fnf]lt/ g} aU5 < oL k|Zgx¿ sIffsf 

ljBfyL{x¿nfO{ kfn}kfnf] ug'{xf];\ . k|fKt pTt/df 5nkmn ub}{ k[YjLsf] u'?Tjan 

af/] atfpg'xf];\ . kf7\ok':tssf] lrq g+= 2.5 cjnf]sg u/fpg'xf];\ / 

u'?Tjfsif{0f anaf/] 5nkmn ug'{xf];\ . 

 u'?Tjan / u'?Tjfsif{0f ansf] cjwf/0ff k|i6 kfg{ o'6\o'aaf6 8fpgnf]8 

ul/Psf] lel8of] jf Plgd];g k|bz{g ug'{xf];\ / ljBfyL{x¿nfO{ cjnf]sg ug{ 

nufpg'xf];\ / 5nkmn ug{ nufO{ lgrf]8 k|:t't ug{ nufpg'xf];\ / cfjZos 

k[i7kf]if0f lbg'xf];\ . 
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 kf7\ok':tssf] lj|mofsnfk 3 cg';f/sf] k|of]u cjnf]sg u/fpg'xf];\ . ;dfg 

w||'ax¿lar ljsif{0f / c;dfg w|'ax¿lar cfsif{0f x'G5 egL b]vfpg'xf];\ . 

cfsif{0f x'“bf / ljsif{0f x'“bf pTkGg x'g] an g} r'DasLo an xf] egL :ki6 

kfg'{xf];\ . 

 Pp6f Knfl:6ssf] sf“luof] jf sndnfO{ ;'Vvf skfndf /u8]/ dl;gf sfuhsf] 

6'j|mf glhs n}hf“bf sfuhsf 6'j|mfx¿ Knfl:6ssf] sf“luof] jf snddf lsg 

6f“l;G5 eGg] s'/f ljBfyL{x¿df 5nkmn u/fpg'xf];\ / k|of]ufTds cEof; 

u/fpg'xf];\ . 5nkmn / k|of]ufTds cEof; kl5 l:y/ ljB't\af/] k|i6 kfg'{xf];\ / 

l:y/ ljB't\n] ubf{ pTkGg x'g] an g} l:y/ ljB'tLo an xf] egL atfpg'xf];\ . 

 rln/x]sf] ;fOsndf a|]s nufp“bf ;fOsn /f]lsG5, lsg xf]nf <  sIffsf 

ljBfyL{x¿lar 5nkmn u/fpg'xf];\ . a|]s nufp“bf a|]ssf] /a/ / ;fOsnsf] 

l/ªlar pTkGg x'g] 3if{0fn] ubf{ cj/f]w k}bf eO{ ;fOsn /f]lsg] / 3if{0fsf] 

sf/0fn] ubf{ pTkGg x'g] an 3if{0f an xf] egL atfpg'xf];\ . 

 sf7df8f}“ / kf]v/f b'O{ :yfg lgwf{l/t :s]n;lxtsf] g]kfnsf] gS;f cjnf]sg  

u/fpg'xf];\ . h;df sf7df8f}“af6 kf]v/f to ug'{kg]{ af6f]sf] nDafO 200 lsdL 

/ sf7df8f}“b]lv kf]v/f;Ddsf] b'/L 150 lsdL b]vfPsf] 5 . sf7df8f}“af6 

kf]v/f k'Ug slt b'/L kf/ ug'{k5{ < sf7df8f}“b]lv kf]v/f stf k5{ < oL 

k|Zgx¿ ljBfyL{x¿nfO{ ;f]wL 5nkmn ug'{xf];\ . sf7df8f}“b]lv kf]v/f hf]8\g] 

af6fsf] nDafO{ 200 lsdL b'/L xf] / sf7df8f}“af6 kf]v/f 150 lsdL klZrdn] 

:yfgfGt/0f a'emfpg] s'/f k|i6 kfg'{xf];\ . 

 b'/Ldf lbzf gx'g] / kl/df0f dfq x'g] ePsfn] b'/L :s]n / kl/df0f xf] . t/ 

:yfgfGt/0fdf lbzf / dfqf b'j} pNn]v ug'{kg]{ x'“bf e]S6/ kl/df0f egL 

atfpg'xf];\ . e]S6/ kl/df0f / :s]n/ kl/df0fsf cGo pbfx/0f k|:t't u/L 

:ki6 ug'{xf];\ .  
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  sIffsf 5/5 hgf ljBfyL{x¿nfO{ v'nf rf}/sf] lglZrt b'/Ldf bf}8g 

nufpg'xf];\ . pSt b'/L kf/ ug{ nfu]sf] ;do l6kf]6 ug'{xf];\ . k|To]s 

ljBfyL{n] 1 ;]s]G8sf] ;dodf slt b'/L kf/ ug{ ;S5 lx;fa u/L kTtf 

nufpg'xf];\ . sIffdf 5nkmn u/L j]u / ult ;DaGwL kl/lrt u/fpg'sf] ;fy} 

j]u / ult kTtf nufpg] ;"q / ltgLx¿sf] PsfO;d]t atfpg'xf];\ . 

 kf7\ok':tssf] lrq g+= 2.9 / lrq g+= 2.10 sIffsf ljBfyL{x¿nfO{ kfn}kfnf] 

cjnf]sg u/fpg'xf];\ . cjnf]sgkl5 5nkmn ub}{ ;dfg ult / c;dfg 

ultaf/] k|i6 kf'g{xf];\ . c;dfg ult ePsf] cj:yfdf cf};t ult kTtf 

nufpg] ljlw atfpg'xf];\ .  

 1/1 ld6/sf] b'/Ldf lrx\g nufPsf kmNofs hldg;“u 15) l8u|Lsf] sf]0f 

kf/]/ t];f{P/ /fVg'xf];\ / To; kmNofs dfly v]nf}gf uf8L u'8fP/ k|To]s 

ld6/ kf/ ubf{v]l/sf] ;do l6kf]6 ug{ nufpg'xf];\ . k|To]s ld6/ kf/ ubf{ 

v]nf}gf uf8Ln] kf/ u/]sf] ;'?sf] ult / To;kl5sf] ult km/s x'g] s'/f 

ljBfyL{x¿nfO{ cjnf]sg u/fpg'xf];\ . k|lt ;]s]G8sf] ultdf x'g] kl/jt{g g} 

k|j]u xf] egL :ki6 kfg'{xf];\ / To;sf] PsfO klg atfpg'xf];\ . 

 sIffsf ljBfyL{x¿nfO{ j]u / ult kTtf nufpg] ;"q atfpg'xf];\ . j]u / 

ult ;DaGwL ;fwf/0f ul0ftLo ;d:ofx¿ xn u/]/ b]vfpg'xf];\ / 

ljBfyL{x¿nfO{ klg cEof; u/fpg'xf];\ . 

5== d"Nofª\sg k|lj|mof  

 kf7ok':tssf ljrf/0fLo k|Zgx¿ ljBfyL{nfO{ kfn}kfnf] ;f]Wg'xf];\ . 

 an / o;sf k|sf/af/] ;"rL agfpg nufpg'xf];\ . 

 lgDg k|Zgx¿ ljBfyL{nfO{ ;f]wL j}1flgs sf/0f lbg nufpg'xf];\ M 

(i) 3'dfp/f] af6fdf u'l8/x]sf] a;leqsf ofq'x¿ s]Gb|af6 ljk/Lt 

lbzfdf 9lNsG5g\, lsg < 

(ii) cfsfzlt/ kmflnPsf] 9'ª\uf tnlt/ em5{, lsg < 
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(iii) k[YjLsf] jl/kl/ rGb|dfn] kl/j|mdf ul//fv]sf] x'G5, lsg < 

(iv) lrKnf] ;txdf lx“8\g ufx|f] x'G5, lsg < 

(v) n'uf l;pg] d]l;gdf ;do ;dodf t]n /fVg] ul/G5, lsg xf]nf < 

 sf7df8f}“af6 ;'v]{t 250 lsdL klZrddf 5 / uf8Laf6 ;'v]{t hf“bf 500 

lsdL nDafO to ug'{k5{ eg] b'/L / :yfgfGt/0f kTtf nufpg lbg'xf];\ . 

 e]S6/ / :s]n / kl/df0f 5'6\ofpg nufpg'xf];\ . 

   (i) ult (ii) j]u  (iii) b'/L  (iv) lk08  

   (v) k|j]u (vi) ;do 

 b'/L / :yfgfGt/0flar km/s 5'6\ofpg nufpg'xf];\ . 

 /fdnfO{ lglZrt lbzfdf 100 ld6/ b'/L kf/ ug{ 20 ;]s]G8 nfU5 eg] ;f]xL 

 lbzfdf /fdsf] ult slt xf]nf < 

 Pp6f uf8L 10 ld÷;]= ultn] u'l8/x]sf] 5 . 8«fOe/n] uf8Lsf] j]u a9fp“bf 

5 ;]s]G8kl5 uf8Lsf] ult 20 ld÷;]= x'g cfof] eg] pSt uf8Lsf] k|j]u 

slt xf]nf <                                          - pTt/M 2m/s2) 

6=  lzIfsnfO{ yk hfgsf/L  

 b}lgs hLjgdf ljleGg sfdx¿ ug{ ansf] cfjZostf kb{5 . ansf] d'Vo 

sfd tfGg' (Pulling) / 3r]6\g' g} xf] . 3if{0fn] ubf{ g} an v]/ hfG5 . an 

;w}“ hf]8fdf /xG5 . Psy/L ansf] lj?4 csf]{ an nfU5 . h:tf] s'g} j:t' 

hldgaf6 p7fp“bf xfd|f] df+zk]zLsf] ann] u'?Tjfsif{0f an lj?4 sfd u5{ 

. To:t} s'g} j:t'nfO{ tfGbf jf 3r]6\bf 3if{0f an lj?4 sfd x'G5 . 

 k[YjLsf] ;txdf ePsf s'g} klg j:t'nfO{ k[YjLsf] s]Gb|tk{m tfGg] annfO{ 

u'?Tjan (Gravity) elgG5 . xfdL k[YjLsf] ;txdf cl8g' ;Sg', 7'nf 7'nf 

ejg / k'nx¿ cl8g', gbL aUg', k[YjLsf] ;tx jl/kl/ jfo'd08nn] 9fSg' 

cflb u'?Tjansf c;/x¿ x'g\ . 
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 b'O{ lk08x¿lar k/:k/ x'g] cfk;L cfsif{0f ug]{ annfO{ u'?Tjfsif{0f 

(Gravitation) elgG5 . oxL u'?Tjfsif{0f ann] ubf{ a|x\df08df u|x tyf 

pku|x¿ cl8Psf 5g\ . 

 s'g} klg j:t'nfO{ k[YjLn] cfkmgf] s]Gb|lt/ tfGg] ansf] gfk g} To; j:t'sf] 

tf}n xf] . tf}nsf] PsfO Go'6g N xf] . tf}n W= mg x'G5 . 

 s'g} j:t'n] PsfO ;dodf kf/ ug]{ b'/LnfO{ j]u (Speed) elgG5 . j]u 

:s]n/ /fzL (Scaler Quantity) xf] . 

 :s]n/ /fzLsf] DoflUgRo'8 (Magnitude) x'G5 t/ lbzf (Direction) x'Fb}g . 

 PsfO ;dodf x'g] :yfgfGt/0f (Displacement) nfO{ ult (velocity) 

elgG5 . of] e]S6/ /fzL (Vector Quantity) xf] . 

 e]S6/ /fzL (Vector Quantity) sf] DoflUgRo'8 (Magnitude) / lbzf 

(Direction) b'j} x'G5 . 

 PsfO ;dodf kl/jt{g x'g] ultnfO{ k|j]u (Acceleration) elgG5 . o;sf] 

PsfO ld6/ k|lt;]s]G8 ;]s]G8 m/s2 xf] . 

 s'g} lglZrt lbzfdf a/fa/Lsf] ;dosf] cGt/fndf j:t'n] a/fa/ b'/L kf/ 

u5{ eg] To;nfO{ ;dfg ult elgG5 . t/ s'g} j:t'n] a/fa/ ;dosf] 

cGt/fndf km/s km/s b'/L kf/ u5{ eg] To;nfO{ c;dfg ult elgG5 . 

c;dfg ult ePsf] cj:yfdf cf};t ult lng] ul/G5 . 

 ult / k|j]u e]S6/ kl/df0f x' g\ eg] b'/L, lk08, ;do, j]u cflb :s]n/ 

kl/df0f x'g\ . 

 s'g} j:t'sf] ult Psgf;n] a9\b} hfG5 eg] k|j]u wgfTds (+ve) x'G5 . t/ 

j:t'sf] ult Psgf;n] 36\b} hfG5 eg] k|j]u C0ffTds (-ve) x'G5 . 

C0ffTds k|j]unfO{ ultx|f; (Retardation) elgG5 .  
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PsfO 3 ;/n oGq (Simple Machine) 

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

1=  PsfO kl/ro 

o; PsfOdf oGqsf] kl/ro, ;/n oGqsf] k|sf/ / pkof]lutf cflb ljifoj:t' 

;d]l6Psf 5g\ . xfd|f] b}lgs Jojxf/df s'g} klg sfd ug{ ansf] cfjZostf kb{5 

. t/ sltko sfdx¿ an dfq nufP/ ug{ ;ls“b}g o:tf sfdx¿ ;lhnf]l;t 

ug{sf nflu ljleGg pks/0fx¿sf] ;xof]u lng'kg]{ x'G5 . o; PsfOdf ljleGg 

k|sf/sf pTtf]ns, l3gL{, kfª\u|f / la“8, 58\s] ;tx, k]r, k]m;f] cflb ;/n 

pks/0fx¿af/] kl/lrt u/fpg'sf] ;fy} tL pks/0fx¿sf] pkof]lutf atfO{ s'g} 

klg sfd l56f] 5l/tf] sd ann] k'/f ug{ ;lsG5 eGg] s'/f ;dfj]z ul/Psf] 5 .  

ljBfyL{x¿n] Jojxfl/s ¿kdf tL pks/0fx¿ k|of]udf NofO{ s'g} klg ;d:of 

;dfwfg ug{ ;Ifd x'g] 5g\ . 

2=  l;sfO pknlAw   

 -s_ ljleGg lsl;dsf -pTtf]ns, l3gL{, kfª\u|f / laF8, 58\s] ;tx, k]r / k]m;f]_ 

;/n oGqsf] kl/efiff lbO{ klxrfg ug{  

 -v_ ;/n oGqsf pkof]lutfx¿ atfO{ k|of]u ug{  

3=  z}Ifl0fs ;fdu|L 

s}“rL, ef}lts t/fh', ;/f}tf], lrD6f, sfutL lgrf]g]{ pks/0f, un, k]r lsnf, 

k]rs;, cf]kg/, rSs', l3gL{, sf7sf] kmNofs, sf7sf] Ans, sdfgL t/fh', 

g]ns6/, /]Gr', rª\uf p8fpg] n6\6fO{ tyf cfjZos rf6{, ljleGg ;/noGq 

;DaGwL o'6\o'aaf6 8fpgnf]8 ul/Psf lel8of] jf Plgd];g cflb .  

4=  l;sfO ;xhLs/0f lj|mofsnfk 

  ljBfyL{x¿nfO{ b}lgs hLjgdf ul/g] sfdx¿sf] ;"rL agfpg nufpg'xf];\ . h:t}M 

v]tsf]lardf v;]sf] jf /x]sf] 7'nf] 9'ª\uf x6fpg] . tL sfdx¿ yf]/} an nufP/ 

;lhnf];“u ;DkGg ug{ s:tf pks/0fx¿ k|of]u ul/G5 eGg]af/] 5nkmn ug'{xf];\ . 
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5nkmnkl5 ;/n oGqsf] kl/efiff, pks/0fsf] agfj6 / sfdcg';f/ pTtf]ns, 

l3gL{, kfª\u|f / la“8, 58\s] ;tx, k]r / k]m;f] cflb ;/n oGqsf k|sf/ x'g\ egL 

atfpg'xf];\ . 

  k|bz{g ul/Psf s}“rL, g]ns6/, sfutL lgrf]g]{ pks/0f, lrD6f cflb pks/0fx¿ 

cjnf]sg u/fpg'xf];\ / tL pks/0fx¿ s'g} lglZrt 7fp“df cf8 lnP/ nf]8 -

tf}n_ sf] lj?4 sfd u5{ egL sIffsf ljBfyL{x¿nfO{ b]vfpg'xf];\ . pTtf]nssf] 

kl/efiff / pTtf]nsdf k|of]u x'g] nf]8, cfnDa Okmf]6{sf] :yfg /]vfª\sg lrqåf/f 

b]vfpg'xf];\ . nf]8, cfnDa / Okmf]6{ :yfgcg';f/ ltg >]0fLsf] pTtf]nsaf/] 

/]vfª\sg  lrq / ;DalGwt pbfx/0f lbO{ k|i6 kfg'{xf];\ . 

pTtf]nssf] l;¢fGt lzIf0fsf nflu lgDg lj|mofsnfk u/fpg ;lsG5 M 

1. ;dfg df]6fO ePsf] Ps ld6/ nfdf] sf7 lng] 

2. 8f]/L jf tf/n] :s]nsf] lar efudf afFw]/ ;Gt'ng x'g] u/L em'G8fpg] 

3. :s]nsf] lar efudf bfofFk6 \l6 5cm k/ 50g sf] tf}n -nf]8_ em'G8fpg] / 

40g sf] tf}n -Okmf]6{_ ;Gt'ng x'g] u/L afof“k6\l6 em'G8fpg] 

4. j|m=;= 3 df km/s km/s nf]8 / Okmf]6{ ljleGg b'/Ldf /fvL bf]xf]¥ofg]  

5. k|fKt kl/0ffdnfO{ lbPsf] tflnsfdf /fVg] 

 bfof“k6\l6 afof“k6\l6 

j|m=;= nf]8 nf]8 

b'/L 

nf]8 x nf]8 

b'/L 

Okmf]6{ Okmf]6{ 

b'/L 

Okmf]6{ x Okmf]6{ 

b'/L 

1 5N 0.4m 2Nm 4N 0.5m 2Nm 

2       

3       

4       

5       

lgisif{ M pTtf]ns ;Gt'ng ePsf] cj:yfdf, 
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Okmf]6{ x Okmf]6{ b'/L ≠ nf]8 x nf]8 b'/L x'G5 . 

 ljBfyL{x¿nfO{ kfn}kfnf] l3gL{ cjnf]sg u/fpg'xf];\ . l3gL{sf] k|of]un] s;/L 

a9L tf}n ePsf] j:t'nfO{ dfly p7fOG5 < Pp6f ;fwf/0f k|of]u k|bz{g u/L 

l3gL{sf] kl/efiff lbO{ o;sf] kmfObfaf/] atfpg'xf];\ . ljleGg k|sf/sf l3gL{ 

sf]l/Psf rf6{ / o'6\o'aaf6 8fpgnf]8 ul/Psf] lel8of] jf Plgd];g 

cjnf]sg u/fO{ l:y/ l3gL{ / rn l3gL{af/] :ki6 kf/L ;+o'St l3gL{af/] 

atfpg'xf];\ . 

 k|bz{g ul/Psf rª\uf p8fpg] n6\6fO{, k]rs; (Screw driver), /]Gr' cflb 

pks/0fx¿ ljBfyL{x¿nfO{ cjnf]sg u/fpg'xf];\ / o;sf] agfj6 tyf 

sfo{af/] k|i6 kfg'{xf];\ . b}lgs hLjgdf k|of]u eO/xg] cGo kfª\u|f / la“8sf] 

pbfx/0f lbO{ kfª\u|f / la“8sf] k|of]un] s;/L sfdnfO{ ;lhnf] kfb{5 egL 

atfpg'xf];\ . 

 Pp6f ux|f} F j:t' p7fP/ uf8L dfly /fVg' / uf8Ldf sf7sf] kmNofs t];f{P/ 

To; dfly l3;fb}{ /fVg'df s] cGt/ 5 < egL sIffsf ljBfyL{x¿nfO{ 

kfn}kfnf] k|Zg ug'{xf];\ . ljBfyL{af6 k|fKt pTt/df 5nkmn u/L 58\s] 

;txaf/] kl/lrt u/fpg'xf];\ . ;Dej ePdf Pp6f ;fwf/0f k|of]u k|bz{g 

u/L s;/L 58\s] ;txsf] k|of]un] a9L nf]8 ePsf] j:t'nfO{ sd an nufO{ 

dfly p7fOG5 eGg] s'/f b]vfpg'xf];\ . o'6\o'aaf6 8fpgnf]8 ul/Psf] lel8of] 

jf Plgd];g klg cnf]sg u/fO{ 58\s] ;txsf] cjwf/0ff k|i6 kfg'{xf];\ . 

 k]rsf] agfj6 / sfo{ sIffsf ljBfyL{x¿nfO{ cjnf]sg u/fO{ 5nkmn  

u/fpg'xf];\ . 5nkmnkl5 k]rsf] kl/efiff / b}lgs hLjgdf o;sf] k|of]uaf/] 

atfpg'xf];\ . k]r Ps k|sf/sf] 58\s] ;txsf] ¿kfGtl/t ¿k xf] eGg] s'/f 

;/n k|of]uåf/f :ki6 kfg'{xf];\ . k]rsf cGo pbfx/0fx¿ lbg'xf];\ . 

 rSs', v's'/L, lsnf, aGr/f] cflb pks/0fx¿ k|bz{g ug'{xf];\ . tL 

pks/0fx¿sf] agfj6 / sfo{af/] k|Zg ug'{xf];\ . k|fKt k|Zgsf] pTt/df 
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5nkmn u/L Psfk6\l6 df]6f] / csf]{k6\l6 wfl/nf] jf r'Rrf] k/]sf] pks/0f 

g} k]m;f] xf] / tL pks/0fx¿sf] agfj6cg';f/ ltgsf] k|of]u klg km/s 

km/s x'G5 egL atfpg'xf];\ . 

 un, g]ns6/, k]rs;, d]6ns6/, l3gL{, Hofsk]r, adf{ cflb ;/n 

pks/0fx¿sf] klxrfg u/fO{ tL pks/0fx¿sf] gfd / k|of]uaf/] ;"rL tof/ 

kfg{ nufpg'xf];\ . tL ;/n oGqsf] pkof]lutf atfP/ To;sf] k|of]uaf/] 

:ki6 kfg'{xf];\ . 

5==  d"Nofª\sg k|lj|mof 

 ljBfyL{x¿nfO kf7\ok':tssf] k|of]ufTds lj|mofsnfk { u/fpg'xf];\ / 

;f]xLcg';f/ d"Nofª\sg ug'{xf];\ . 

 ;/n oGqsf] k|of]u ugf{sf ltg sf/0fx¿ n]Vg nufpg'xf];\ . 

 ltg cf]6} bhf{sf pTtf]nssf] /]vfª\sg lrq sf]g{ nufO{ cfnDa, nf]8 / 

Okmf]6{sf] :yfg b]vfpg nufpg'xf];\ . 

 km/s atfpg nufpg'xf];\ M 

 -i_ kfª\u|f, la“8 / l3gL{   

 -ii_ rn l3gL{ / l:y/ l3gL{   

 -iii_ 58\s] ;tx / k]r 

 sf/0f ;f]Wg'xf];\ M 

 -i_  sl;Psf] g6 vf]Ng /]Gr'sf] k|of]u ul/G5, lsg < 

 -ii_ kxf8df w]/} 3'DtLx¿ /fvL af6f] nfdf] agfOPsf] x'G5, lsg < 

 -iii_ Ogf/af6 kfgL tfGg l3gL{ k|of]u ul/G5, lsg < 

 - iv) sf7 jf bfp/f lrg{ aGr/f] k|of]u ul/G5, lsg < 

6= lzIfsnfO{ yk hfgsf/L 

 Okmf]6{n] oGqdf ug]{ sfo{nfO{ nfut sfo{ / oGqn] nf]8df ug]{ sfo{nfO{ 

pTkflbt sfo{ elgG5 . 
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  -i_ nfut sfo{ = Okmf]6{ x Okmf]6{ b'/L 

  (ii) pTkflbt sfo{ = nf]8 x nf]8 b'/L 

pTtf]ns ;Gt'ngdf ePsf] cj:yfdf, 

   nf]8 x nf]8 b'/L = Okmf]6{ x Okmf{6 b'/L  x'G5 . 

kfª\u|f / la“8af6 x'g] kmfObfx¿  

 (i)   ux|f} F j:t' dfly p7fpg  -(ii) _ b'/L to ug{ 
l3gL{af6 x'g] kmfObfx¿ M  (i)  Ogf/af6 kfgL tfGg (ii)  emG8f]tf]ng ug{ 

58\s] ;txaf6 x'g] kmfObfx¿ M 

 6«sdf ;fdfg nf]8 / cgnf]8 ug{  

 l;F9Laf6 psfnf] r9\g 

k]r Pp6f a]l/Psf] 58\s] ;tx xf] eGg] s'/f Pp6f ;dsf]0f x'g] u/L sfl6Psf]  lqsf]0f 

cfsf/sf] sfuhsf] 6'j|mf k]lG;ndf a]l/P/ b]vfpg ;lsG5 . 

k]m;f] Psflt/ wfl/nf] jf ltvf] x'G5 eg] csf]{lt/ km/flsnf] x'G5 . km/flsnf] 7fp“af6 

O{kmf]6{ nufOG5 . 

kxf8sf] 3'dfp/f] af6f] agfpFbf 58\s] ;txsf] nDafO a9fP/ prfO pxL /flvPsf] x'G5 

. o;n] ubf{ ;jf/L ;fwgx¿n] yf]/} Okmf]6{ nufP/ ;lhn};Fu kxf8sf] 6'Kkf]df k'Ug 

;S5g\ . 
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PPsfO 4  rfk (Pressure) 
cg'dflgt 3G6L M 4 -;}¢flGts M 3 k|of]ufTds M 1) 

1=  PsfO kl/ro         

o; PsfOdf rfksf] kl/ro, rfksf] dfkg, b}lgs hLjgdf rfksf] pkof]lutf tyf 

rfk ;DaGwL ;fwf/0f ul0ftLo ;d:ofx¿ nufotsf ljifoj:t'x¿ ;d]l6Psf 5g\ . 

o; PsfOdf ;d]l6Psf ljifoj:t'x¿n] rfksf] kl/ro, an / ;txsf] If]qkmn;“u 

rfksf] ;DaGw, b}lgs hLjgdf rfksf] dxTTj cflb k|i6 kfg'{sf] ;fy} rfk ;DaGwL 

;fwf/0f ul0ftLo ;d:ofx¿ s;/L xn ug{ ;lsG5 eGg] s'/f pbfx/0f;lxt k|i6 

kfl/Psf] 5 . o;n] ubf{ ljBfyL{x¿ pk/f]St ljifoj:t' ;DaGwL s'g} klg ;d:of 

;dfwfg ug{ ;Ifd x'g] 5g\ . 

2= l;sfO pknlAw M o; kf7sf] cGTodf ljBfyL{x¿ lgDg lnlvt sfo{ ug{ ;Ifd x'g] 

5g\ M 

 -s_ rfksf] kl/ro lbO{ b}lgs hLjgdf rfksf] pbfx/0f / pkof]lutf JofVof ug{  

 -v_ rfk ;DaGwL ;/n ul0ftLo ;d:ofx¿ ;dfwfg ug{  

3= z}Ifl0fs ;fdu|L 

ltg cf]6f ;Unf] O“6f, afSnf] kmf]d -:kGh_ sf] 6'j|mf, Pp6f ltvfl/Psf] k]lG;n, lsnf, 

rf6{k]k/ cflb . 

4= l;sfO ;xhLs/0f lj|mofsnfk 

 ljBfyL{x¿nfO{ cfkm";“u ePsf] k]lG;n, 86k]g h:tf j:t'x¿nfO{ 6'Kkf] / 5]paf6 

kfn}kfnf] cfkm\gf] xTs]nfdf /fvL lj:tf/} lyRg nufpg'xf];\ / b'vfO{sf cg'ejdf s] 

cGt/ x'G5 o;sf] sf/0f ;d]t k|:t't ug{ nufpg'xf];\ .  

 b'O{ cf]6f ;Unf O“6fx¿dWo] Pp6f 7f8f] / csf]{ km/flsnf] ;txlt/af6 kmf]d -:kGh_ 

sf] 6'j|mfdfly /fvL ljBfyL{x¿nfO{ kfn}kfnf] cjnf]sg u/fpg'xf];\ / lgDg k|Zgx¿ 

;f]w]/ o; PsfOsf] ;'¿cft ug'{xf];\ . 
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  (i)  7f8f] O“6f /flvPsf] kmf]d slt blaG5 < 

  (ii)  O“6fsf] km/flsnf] ;txlt/af6 /flvPsf] kmf]d slt blaG5 < 
  (iii)  Pp6f O“6fsf] km/flsnf] ;txlt/af6 /flvPsf] kmf]ddfly csf]{ O“6f yKbf s]  
   cGt/ kfof} < 

 sIffsf]7fdf s'g} Ps ljBfyL{nfO{ km/flsnf] lkmTtf ePsf] emf]nfdf ;a} sfkL lstfa 

/fvL xftn] ;dfP/ lx“8\g nufpg'xf];\ . km]l/ ;f] emf]nf jf csf]{ emf]nfsf] alnof] 

t/ dl;gf] 8f]/L /fv]/ emf]nf agfO{ klxn] h:t} ;a} lstfa / sfkL /fvL xftn] 

;dftL lx“8\g nufpg'xf];\ . oLdWo] s'g emf]nf ;dfTbf ;lhnf] eof] < sf/0f klg 

;f]Wg'xf];\ . o;af6 an nufPsf] If]qkmn sd ePdf rfk a9L nfU5 eg] If]qkmn 

a9]df rfk sd x'G5 eGg] lgisif{ lbg'xf];\ . 

 k|Zgx¿af6 k|fKt pTt/af/] 5nkmn ub{} an, If]qkmn, rfklarsf] ;DaGw atfO{ 
rfksf] kl/efiff, rfksf] ;"q tyf rfksf] PsfOaf/] ljBfyL{x¿df hfgsf/L 
u/fpg'xf];\ .  

 xfd|f] b}lgs hLjgdf rfksf] dxTTj lsg x'G5 < ljBfyL{x¿nfO{ k|Zg ug'{xf];\ .  
ljBfyL{x¿af6 k|fKt pTt/df 5nkmn u/L b}lgs hLjgdf rfksf] pkof]lutfaf/] 
ljleGg pbfx/0f;lxt k|i6 kfg'{xf];\ . 

 rfk dfkg ug]{ ;"q   -hxfF P = Pressure, F = Force and A = Area) 

k|of]u u/L ;/n ul0ftLo ;d:of xn ug{ gd'gfsf]  
¿kdf k|:t't u/L s]xL ul0ftLo ;d:ofx¿ ljBfyL{x¿nfO{ xn ug{ nufpg'xf];\ . 
If]qkmnnfO{ b'O{ u'0ff ubf{ rfk cfwf x'G5 egL ul0ftLo ;d:ofåf/f k|i6 kfg{'xf];\ . 

an / rfksf] km/s 5'6\ofpg lgDgfg';f/sf] leGgtf rf6{k]k/df k|:t't ug{'xf];\ M 

an  rfk 

s'g} klg j:t'nfO{ tfGg' jf 3r]6\g' an 
xf] .  

k|lt OsfO If]qkmdf nDa ¿kn] kg]{ annfO{ 
rfk elgG5 .  

annfO{ Go'6g (N) PsfOdf gflkG5 . rfknfO{ Go'6g k|lt ju{ld6/ (N/m2)  jf 
kf:sn (Pa)  

an =  lk08 x k|j]u rfk = an/If]qkmn 
 

an Pp6f e]S6/ ;ª\Vof xf] h;sf] dfg rfk Pp6f :s]n/ /fzL xf] h;sf] dfg dfq 
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/ lbzf x'G5 . x'G5 / lbzf x'Fb}g . 
5==  d"Nofª\sg k|lj|mof 

 kf7\ok':tssf] ljrf/0fLo k|Zg tyf cEof;df lbOPsf k|Zgx¿ ;f]wL 

 ljBfyL{x¿sf] d"Nofª\sg ug'{xf];\ . 

 kf7\ok':tssf] k|of]UffTds lj|mofsnfk u/fO{ ljBfyL{x¿af6 lbPsf] 

k|ltlj|mofsf]  cfwf/df d"Nofª\sg ug'{xf];\ . 

 an / ;txsf] If]qkmn;“u rfksf] ;DaGwaf/] k|Zg ug'{xf];\ . 

 sf/0f ;f]Wg'xf];\ M 

 (i) r'Rrf] lxn ePsf] h'Ttf nufP/ Pp6f v'6\6fn] dfq ple/x]sL dlxnfn] ;txdf 

lbg] rfk eGbf xfTtLn] ;txdf lbg] rfk sd x'G5, lsg < 

 (ii) sf/sf] eGbf v]t hf]Tg] 6«ofS6/sf] k5fl8sf] kfª\u|f a9L km/flsnf] x'G5, 

 lsg < 

 (iii) l;of]sf] 6'Kkf] ltvf] agfPsf] x'G5, lsg < 

 (iv)  a9L ef/L af]Sg] ;jf/L ;fwgsf] k5fl8 2÷2 cf]6f rSsf nufPsf] x'G5, 

 lsg < 

 Tfkl;nsf ul0ftLo ;d:ofx¿ ;dfwfg ug{ nufpg'xf];\ . 

 (i) s'g} Pp6f sf7sf] Anssf] tf}n 3000N / pSt Anssf] lk“wsf] If]qkmn  

  150m2 5 eg] Tof] sf7sf] Ansn] hldgdf lbPsf] rfk slt xf]nf <             

pTt/M 20N/m2 

 (ii) Pp6f dflg;sf] tf}n 650N 5 . olb hldgdf plePsf] cj:yfdf p;sf]  

  Pp6f v'6\6fn] cf]u6]sf] If]qkmn 90cm2
 5 eg] p;sf] b'j} v'6\6fn] hldgdf 

  6]Sbf lbg] rfk slt xf]nf < (pTt/M 14.44 Pa) 

 (iii) s'g} Pp6f afs;sf] tf}n 5000N 5 . Tof] afs;nfO{ 6]a'ndfly /fVbf To;  

  afs;n] 6]a'ndfly lbPsf] rfk 200 N/m2 5 eg] afs;n] 6]a'ndf cf]u6]sf] 

  If]qkmn slt xf]nf <            pTt/M 25m2 
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PPsfO 5 zlSt, sfo{ / ;fdYo{ (Energy, Work and Power) 

cg'dflgt 3G6L M 3 -;}¢flGts_   

 

1= PsfO kl/ro        

 o; PsfOdf zlSt / zlStsf] k|sf/, sfo{ / sfo{sf k|sf/ tyf ;fdYo{sf] kl/ro  

cflb ljifoj:t'x¿ ;d]l6Psf 5g\ . o; PsfOsf] cWoogkl5 ljBfyL{x¿ zlSt / 

zlStsf k|sf/x¿ -oflGqs zlSt, tfk zlSt, /f;folgs zlSt, k|sfz zlSt, 

Wjlg zlSt, ljB't\ zlSt, r'DasLo zlSt / kf/df0fljs zlSt_ sf] JofVof ug'{sf] 

;fy} sfo{ ;DaGwL lj:t[t hfgsf/L lbg / ;fdYo{sf] kl/ro lbO{ o;sf] PsfO;d]t 

atfpg ;Sg] 5g\ . 

2=  l;sfO pknlAw   

 -s_ zlSt, sfo{ / ;fdYo{sf] kl/ro lbg 

 -v_ zlStsf k|sf/x¿sf] JofVof ug{  

3=  z}Ifl0fs ;fdu|L 

an -es'G8f]_, sf]Onf, bfp/f, dl6t]n, srf}/f, rDrf, 58 r'Das, lkgx¿, k':ts, 

8:6/ jf sf7sf] Ans, :6kjfr, nfdf] 6]k, ;nfO{, d]hl/ª 6]k, sdfgL t/fh', 

9'ª\uf, wfuf]sf] 6'j|mf cflb  

4=  l;sfO ;xhLs/0f lj|mofsnfk  

 xfdLn] b}lgs hLjgdf ljleGg sfdx¿ ug{ s]af6 zlSt k|fKt u5f}{ < df]6/,  

df]6/;fOsn, xjfO{hxfh cflb ;jf/L ;fwgx¿ ;~rfng ug{ cfjZos zlSt 

s]af6 k|fKt ug{ ;lsG5 < /]l8of] / 6]lnlehg s'g zlStåf/f ;~rfng x'G5 < 

oL k|Zgx¿ ljBfyL{x¿nfO{ kfn}kfnf] u/L 5nkmnsf] cfwf/df zlStsf] 

lgDgfg';f/ kl/efiff lbg'xf];\ . 

 s'g} klg sfo{ ug{ ;Sg] IfdtfnfO{ zlSt elgG5 . 
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 sIffsf ljBfyL{x¿dWo] sIffsf] kl5Nnf] a]Grsf Pshgf ljBfyL{nfO{ cfk\mgf] 

k':ts;lxtsf] emf]nf af]sL cl3Nnf] a]Gr cfpg / cl3Nnf] a]Grsf] Ps hgf 

ljBfyL{nfO{ cfk\mgf] k':ts;lxtsf] emf]nf af]sL Ps :yfgdf ple/xg / csf]{ s'g} 

Pshgf ljBfyL{nfO{ 8:6/ lbO{ sfnf]kf6Ldf n]lvPsf cIf/ k'5\g lgb]{zg lbg'xf];\ 

. oL ltg a]Unfa]Un} lzIfsn] lbOPsf lgb]{zgx¿af6 s'g s'g s'/fsf] hfgsf/L 

kfpg ;lsG5 egL ljBfyL{x¿lar cfk;df 5nkmn u/fpg'xf];\ . 5nkmnkl5 

cGo pko'St pbfx/0f lbO{ sfo{ / o;sf k|sf/ -u'?Tjan lj?¢sf] sfo{ / 3if{0f 

an lj?¢sf] sfo{_ af/] k|i6 ub}{ sfo{sf] PsfOaf/] atfpg'xf];\ . 

  ljBfyL{x¿nfO{ * ;d"xdf ljefhg u/L k|To]s ;d"xnfO{ tkl;nsf 5'6\6f5'6\6} 

zlStsf k|sf/x¿ M olfGqs zlSt -l:ylt zlSt, ult zlSt_, /f;folgs zlSt, 

tfk zlSt, k|sfz zlSt, Wjlg zlSt, ljB't\ zlSt, r'DasLo zlSt tyf 

kf/df0fljs zlStsf] kl/ro / pbfx/0fdf 5nkmn u/L k|:t't ug{ nufpg'xf];\ 

tyf o;DaGwdf cfjZos k[i7kf]if0f lbg'xf];\ . 

 kf7\ok':tssf] lj|mofsnfk 1 cg';f/ sIffsf ljBfyL{nfO{ v'nf rp/df nuL 

kfn}kfnf] e'O{df /flvPsf] an -es'G8f]_ nfO{ lgb]{zgcg';f/ annfO{ lxs{fpg 

nufpg'xf];\ . s] x'G5 < 5nkmn u/fpg'xf];\ . annfO{ lxsf{pg p7fPsf] uf]8fdf 

x'g] ;l~rt zlSt l:ylt zlSt (Potential energy) / u'l8/x]sf] andf x'g] zlSt 

rfn zlSt (Kinetic energy) xf] egL :ki6 kf/L lbg'xf];\ . o; cjwf/0ffnfO{ k|i6 

kfg{ tkl;nsf] lrqdf b]vfOPcg';f/sf] lj|mofsnfk u/fpg'xf];\ . ;fy} oL zlStsf 

cGo pbfx/0fx¿ k|:t't u/L oflGqs zlStaf/] atfpg'xf];\ . 
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 /f;folgs zlSt ;l~rt x'g] vfBkbfy{ nufot cGo vlgh OGwgx¿ pNn]v u/L 

tL OGwgx¿ aNbf /f;folgs kl/jt{g eO{ pTkGg x'g] zlSt g} /f;folgs zlSt 

xf] egL :ki6 kfg'{xf];\ . 

 ;nfO{sf] sf“6L a6\6fdf sf]]/]/ afNg'xf];\ / ljBfyL{x¿nfO{ cjnf]sg u/fpg'xf];\, s] 

x'G5 < ljBfyL{x¿lar 5nkmn ub}{ tfk zlStaf/] atfpg'xf];\ . 

 cTolws tftf] kbfy{af6 pTkGg x'g] zlSt g} k|sfz zlSt xf] egL ljleGg 

pbfx/0f lbO{ k|i6 kfg'{xf];\ . 

 kf7\ok':tssf] lj|mofsnfk 2 cg';f/sf] k|of]u ;d"xut ljBfyL{x¿nfO{ u/fO{ 5nkmn 

u/fpg'xf];\ / j:t'sf] sDkgaf6 Wjlg pTkGg x'g] s'/f lgZsif{df k'Ug ;xof]u 

ug'{xf];\ . 

 k|bz{g ul/Psf /]l8of], df]afOn kmf]g, Sofns'n]6/, kª\vf cflb s'g zlStaf6 

;~rfng x'G5 < egL sIffsf ljBfyL{x¿nfO{ k|Zg ug'{xf];\ . ljBfyL{x¿af6 k|fKt 

pTt/df 5nkmn ub}{ ;'rfns j:t'x¿df lg/Gt/ On]S6«f]g k|jfx x'“bf ljB't\ zlSt 

pTkGg x'G5 egL atfpg'xf];\ . 

 kf7\ok':tssf] lj|mofsnfk 3 df lbOPsf] lgb]{zgcg';f/sf] k|of]u sIffsf  

ljBfyL{x¿nfO{ kfnf}kfnf] cjnf]sg u/fO{ r'DasLo zlStsf] kl/ro lbO{ o;sf] 

pkof]lutfaf/] atfpg'xf];\ . 

 k/df0f'sf] Go'lSno; ljR5]bg (fission) jf ;+of]hg (fusion) x'“bf pTkGg x'g] zlSt 

g} kf/df0fljs zlSt xf] eGg] s'/f atfpg'xf];\ . 

 sIffsf ljBfyL{x¿dWo] sl/a 10 hgf ljBfyL{x¿nfO{ lgb]{zgc'gf;f/ cfk\mgf] 

z/L/sf] tf}n lng nufO{ rp/sf] lglZrt b'/L (100m) bf}8g nufpg'x]f;\ / 

;xof]usf] lglDt 5flgPsf ljBfyL{x¿af6 k|To]s ljBfyL{n] b'/L to ubf{v]l/sf] 
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;do l6kf]6 ug{ nufO{ lbOPsf] gd'gfcg';f/sf] rf6{df eg{ nufO{ k|To]s 

ljBfyL{sf] ;fdYo{ kTtf nufpg lbg'xf];\ . 

j|m=;+= ljBfyL{sf] gfd tf}n 

(N) 

kf/ 

u/]sf] 

b'/L 

sfo{  

(W = F x 

d) 

;do ;fdYo{  

 

1 

2 

3 

4 

  100m 

100m 

100m 

100m 

   

ljBfyL{x¿af6 k|fKt tflnsfdf 5nkmn ub}{ ;fdYo{sf] kl/ro lbO{ ;fdYo{sf] PsfO 

lgDgfg';f/ atfpg'xf];\ . o; lj|mofsnfkdf ;do dfkgsf] nflu stop watch / k|fylds 

pkrf/sf ;fdu|L First aid box sf] klxn] g} Joj:yf ug{'k5{ . 

;fdYo{ gfKg] k|fdfl0fs PsfO jf6 watt xf] . jf6eGbf ;fgf jf 7'nf PsfO klg 5g\ . 

jf6 tL PsfOx¿ ;DaGwnfO{ rf6{k]k/df ptf/L jf sfnf]kf6Ldf n]vL k|:t't ug{'xf];\ . 

1 cZj zlSt -Horse power_ = s/La 746 watt  

1000 jf6 (watt) = 103 w = 1 KW   

1000000  jf6 = 106 w =  1 MW  

 

 tnsf] k|of]u u/fpg'xf];\ M 

k|of]uM 3if{0f an lj¿¢sf] sfo{ kTtf nufpg] .  

cfjZos ;fdu|LM d]hl/ª 6]k, sdfgL t/fh', 9'ª\uf, wfuf]sf 6'j|mf 

l;¢fGtM s'g} j:t'df nufOPsf] an / an nufOPsf] lbzfdf kg]{ b'/Lsf] u'0fgkmnnfO{ sfo{ 

elgG5 . 3if{0f lj?4an nufP/ b'/L kf/ ubf{ x'g] sfo{nfO{ 3if{0f an lj?¢sf] sfo{ 

elgG5 . 

...  sfo{≠ an x ann] kf/ u/]sf] b'/L 
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k|of]u ljlw M  

 Pp6f 9'ª\ufnfO{ wfuf]n] alnof];“u sdfgL t/fh'df af“Wg'xf];\ . 

 d]hl/ª 6]kn] b'/L gfk]/ lrx\g nufpg'xf];\ . 

 9'ª\ufnfO{ hldgsf] ;txdf l3;fg{'xf];\ . ha 9'ª\uf rfn cj:yfdf cfp“5, ta 

sdfgL t/fh'df b]lvPsf] annfO{ gfKg'xf];\ . 

cjnf]sg tflnsf 

j|m=;= lk08 -m) Afn -F=mg_ b'/L (d) sfo{ Ö an x b'/L 
W = f x d 

1     
2     
3     
4     

lgisif{M   

3if{0f an la¿¢sf] sfo{ ====== h'n kfOof] . 

5==  d"Nofª\sg k|lj|mof 

 kf7\ok':tsdf pNn]v ul/Pcg';f/sf] kl/of]hgf sfo{ ug{ nufO{ k]; ul/Psf] 

l/kf]6{sf] cfwf/df ljBfyL{x¿sf] d"Nofª\sg ug'{xf];\ . 

  ;d"xut ljBfyL{x¿ -5/5 hgf_ nfO{ kf7\ok':tsdf lbOPsf] k|of]ufTds sfo{ 

ug{ nufpg'xf];\ . ljBfyL{n] lbPsf] l/kf]6{sf] cfwf/df d"Nofª\sg ug'{xf];\ . 

 tn lbOPsf ljleGg kIfx¿sf] ;DaGw k|:t't ug{ nufpg'xf];\ . 

 (i) sfo{, an / b'/Llarsf] ;DaGw  

 (ii)  ;fdYo{, sfo{ / ;dolarsf] ;DaGw  

  sf/0f ;f]Wg'xf];\ M 
 (i) Pshgf el/ofn] 30 kg sf] rfdn af]sL Ps :yfgdf pleP/ a:bf klg Tof] 
 el/ofn] sfo{ u/]sf] dflg“b}g, lsg < 
 (ii)  vfgf gvfO{ xfdL nfdf] ;do;Dd sfd ug{ ;Sb}gf}, lsg < 
 (iii) sfo{ / zlStnfO{ Pp6} PsfOdf gflkG5, lsg < 
 (iv) sfo{ ug{ v:;|f] ;txdf eGbf lrKnf] ;txdf sd an nufP k'U5, lsg < 
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 lbOPsf j:t'x¿df x'g] zlSt atfpg nufpg'xf];\ . 
(i) vfgf                 (iii) af“wdf hDdf ePsf] kfgL 
(iii) aGb'saf6 lg:s]sf] uf]nL    (iv) sDkg eO/x]sf] lutf/sf] tf/df x'g] zlSt 
(v) alu/x]sf] kfgL  (vi) k/df0f' ad 

6= lzIfsnfO{ yk hfgsf/L 
  sfo{ x'gsf] nflu cfjZos b'O{ cj:yfx¿  

 (i) an nufpg' 
 (ii) j:t'df rfn pTkGg eO{ b'/L kf/ ug'{  
  Ps Go"6g an nufP/ s'g} j:t'nfO{ Ps ld6/sf] b'/L kf/ u/fOG5 eg] Toxf“ 

ePsf] sfo{nfO{ Ps h'n sfo{ elgG5 .  
 s'g} klg sfo{ ug{ ;Sg] IfdtfnfO{ zlSt elgG5 . zlStnfO{ h''n PsfOdf 

gflkG5 . zlStsf lsl;dx¿ tnsf] tflnsfdf lbOPsf] 5 M 
j|m=;= zlStsf lsl;d  pbfx/0f -;|f]tx¿_ 
1 oflGqs zlSt -l:ylt 

zlSt / ult zlSt_ 
tlGsPsf] /a/sf] zlSt, alu/x]sf] kfgLsf] zlSt 

2 /f;folgs zlSt vfB kbfy{df ;l~rt zlSt, k]6«f]n dl6t]ndf 
/x]sf] zlSt 

3 Tffk zlSt bfp/f, t]n afNbf pTkGg x'g] zlSt 
4 k|sfz zlSt  d}gaTtL bfp/f afNbf kfOg] zlSt 
5 Wjlg zlSt dfbn, lutf/ ahfp“bf  lg:sg] zlSt 
6 ljB't\ zlSt ;'rfns j:t'df lg/Gt/ On]S6«f]g k|jfx x'“bf 

pTkGg x'g] zlSt 
7 r'DasLo zlSt r'Dasaf6 k|fKt x'g] zlSt 
8 kf/df0fljs zlSt tTTjsf k/df0f'sf] Go'lSno; ljR5]bg jf 

;+of]hgaf6 k|fKt zlSt 
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PPsfO 6   tfk (Heat) 
-cg'dflgt 3G6L M 5 -;}¢flGts 4 k|of]ufTds M 1_ 

1= PsfO kl/ro         

o; PsfOdf tfksf] k|;f/0f -;~rfng, ;+jfxg / ljls/0f_, yd{;sf] agfj6 / 

sfo{, tfkj|mdsf] kl/ro tyf tfkj|md dfks oGq cflb ljifoj:t'x¿ ;d]l6Psf 5g\ 

. tfk / tfk k|;f/0f x'g] ljleGg k|lj|mofx¿, yd{;sf] agfj6 / pkof]lutf, 

tfkj|mdsf] kl/ro / tfkj|mddfks oGqsf] k|of]u ug]{ ljlw cflb o; 

PsfOcGtu{tsf ljifo j:t'x¿af/] ;DalGwt lj|mofsnfkx¿sf] k|bz{g Pjd\ 

pbfx/0fx¿ k|:t't u/L k|i6 kfl/Psf] x'“bf ljBfyL{x¿ pk/f]St ljifoj:t' ;DaGwL 

s'g} klg ;d:of ;dfwfg ug{ ;Sg] 5g\ . 

2=  l;sfO pknlAw   

 -s_ tfk k|;f/0f x'g] ljleGg ljlwx¿ JofVof tyf k|bz{g ug{  

 -v_  tfkj|mdsf] kl/ro lbO{ tfkj|md dfks oGq (thermometer) sf] k|of]u u/L 

tfkj|md gfKg 

3.  z}Ifl0fs ;fdu|L 

rSs' jf kmnfssf] 6'j|mf, l6g jf wft'sf] kftf -15 ;]ld_, d}g, ljs/, tfkj|md 

dfks oGq, l:k|6 NofDk, yd{; jf yd{;sf] lrqo'St rf6{, a/km cflb . 

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

 rSs' jf kmnfdsf] 6'j|mf 9'ª\ufdf /u8\bf tftf] x'G5, lsg < tftf] lrofnfO{ 

l:6nsf] lunf;df /fVbf lunf; tftf] x'G5, lsg < tftf]kfgL 5'“bf tftf] / a/km 

5'“bf lr;f] cg'ej x'G5, lsg < oL k|Zgx¿ u/L ljBfyL{x¿lar 5nkmn 

u/fpg'xf];\ . ljBfyL{x¿af6 k|fKt pTt/df 5nkmn ub}{ tfk / tfksf] k|;f/0f 

;DaGwL kl/ro lbO{ ;~rfng, ;+jfxg tyf ljls/0f u/L ltg tl/sfaf6 tfksf] 

k|;f/0f x'G5 egL atfpg'xf];\ .  
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 kf7\ok':tssf] lj|mofsnfk 2 df lbOPsf lgb]{zgcg';f/sf] k|of]u k|bz{g u/L  
ljBfyL{x¿nfO{ cjnf]sg u/fpg'xf];\ . cjnf]sgkl5 Ps cfk;df 5nkmn ub}{ 
7f]; j:t'df ;~rfng lj|mofaf6 tfk k|;f/0f x'G5 eGg] s'/f k|i6 kfg'{xf];\ . 
tfksf] ;'rfns / s'rfns j:t'af/] pbf/x0f lbO{ atfpg'xf];\ . 

 kf7\ok':tssf] lj|mofsnfk 3 df lbOPsf lgb]{zgcg';f/sf] k|of]u k|bz{g u/L  
cjnf]sgsf] cfwf/df ljBfyL{x¿lar 5nkmn u/fpg'xf];\ . t/n kbfy{df 
c0f'x¿sf] rfnåf/f tfksf] k|;f/0f x'g] lj|mof ;+jfxg xf] egL lgisif{df k'Ug 
;xof]u ug'{xf];\ . oxL k|ljmofaf6 Uof“; kbfy{df tfk k|;f/0f x'G5 egL pko'St 
pbfx/0f;lxt atfpg'xf];\ . 

 lbp“;f] 3fddf a:bf Gofgf] jf tftf] cg'ej x'G5, lsg < cfuf] jf lx6/ glhs 
hf“bf tftf] cg'ej x'G5, lsg < oL k|Zgx¿ u/L sIffsf ljBfyL{x¿lar Ps 
cfk;df 5nkmn u/fpg'xf];\ . lagf dfWod tfk k|;f/ x'g] lj|mof ljsL/0f xf] egL 
;"o{af6 k|;f/0f x'g] tfksf] pbfx/0f lbP/ k|i6 kfg'{xf];\ . 

 yd{;sf] lrqo'St rf6{ jf ;Dej eP yd{; vf]nL o;sf ljleGg efux¿af/]  

ljBfyL{x¿df hfgsf/L u/fpg'xf];\ . sIffsf k|To]s ljBfyL{nfO{ cfcfk\mgf] sfkLdf 

yd{;sf] gfdfª\lst lrq sf]g{ nufpg'xf];\ . yd{;df tftf] j:t' /fVbf tftf] jf 

lr;f] j:t' /fVbf lr;f] x'g] k|lj|mofaf/] k|i6 kfg'{xf];\ . 

 

 

 

    

           (i)      (ii)        (iii)      (iv)  

   -a/km kfgL_ -;fwf/0f kfgL_ -dg tftf]kfgL_ -a9L tftf]kfgL_ 

  pk/f]St rf/ cf]6f ljs/x¿dWo] klxnf]df a/km kfgL, bf];|f]df ;fwf/0f kfgL, 

t];|f]df dgtftf] kfgL / rf}yf]df a9L tftf]kfgL /flvPsf] 5 . sIffsf s]xL 

ljBfyL{x¿nfO{ kfn}kfnf] cfcfk\mgf] cf}“nf k|To]s ljs/df 8'afpg nufpg'xf];\ . 

ljs/df cf}“nf 8'afp“bfsf] cg'ejaf/] ljBfyL{lar 5nkmn u/fp“b} tfkj|mdsf] 

kl/ro atfpg nufpg'xf];\ / tfkj|mdsf] kl/efiff lbg ;xof]u ug'{xf];\ . 
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 k|bz{g ul/Psf km/s km/s t/n kbfy{ -kf/f]÷cNsf]xn_ k|of]u ul/Psf tfkj|md 

dfks oGq cjnf]sg u/fO{ cfk\mgf] sfkLdf lrq sf]g{ nufpg'xf];\ . tfkj|md dfks 

oGqsf] k|of]u, agfj6 / To;df k|of]u ul/g] kf/f] jf cNsf]xn t/n kbfy{sf 

ljz]iftfaf/] klxrfg ug{ nufpg'xf];\ . 

 k|bz{g ul/Psf rf/ cf]6f ljs/x¿dWo] klxnf]df a/km kfgL, bf];|f]df ;fwf/0f 

kfgL, t];|f]df dgtftf] kfgL / rf}yf]df a9L tftf]kfgL /flvPsf] 5 . pSt rf/ cf]6} 

ljs/sf] t/n kbfy{sf] tfkj|md gfKg k|To]s ljs/df tfkj|md dfks oGq lglZrt 

;do -5 ldg]6_ ;do 8'afO{ sIffsf ;d"xut ljBfyL{x¿nfO{ cjnf]sg  

u/fpg'x]f;\ . cjnf]sgkl5 5nkmn ub}{ kfgLsf] tfkj|mdcg';f/ tfkj|md dfks 

oGqsf] s]lzsf gnL (Capillary tube) df kf/f] dfly r9\g] sf/0f / tfkj|md gfKg] 

tl/sf atfpg'xf];\ . tfkj|md dfks oGqdf cfjZostfcg';f/ l8u|L ;]lN;o; 

(0C), l8u|L km/]gxfO6 (0F) / s]lNeg (K) u/L  ltg k|sf/sf PsfO k|of]u ul/g] 

s'/f hfgsf/L u/fpg'xf];\ . 

 lgDg lj|mofsnfk u/fpg'xf];\ M 

llj|mofsnfk M dfgj z/L/sf] tfkj|md gfKg]  

cfjZos ;fdu|L M lSnlgsn ydf]{ld6/  

k|of]u ljlw 

Pp6f lSnlgsn ydf]{ld6/ lng'xf];\ jf lng nufpg'xf];\ / ;fjwfgLk"j{s em8\sfpg'xf];\ . 

ydf]{ld6/leq k|of]u ul/Psf] t/n kbfy{ ds{/L xf], h'g z/L/nfO{ 3fts x'G5 . 

ydf]{ld6/sf] aNanfO{ s]xL ljBfyL{x¿sf] sfvLdf RofKg nufO{ 1 ldg6;Dd /fVg 

nufpg'xf];\ / lems]/ To;sf] Reading x]g{ lgDgfg';f/sf] cjnf]sg tflnsf agfO{ eg{ 

nufpg'xf];\ . 
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j|m=;= ljBfyL{x¿sf] gfd z/L/sf] tfkj|md cf};t zf/Ll/s tfkj|md 
1    
2   
3   
4   
5   
6   

lgisif{ M ljBfyL{x¿sf] cf};t z/L/sf] tfkj|md ======kfOof] . 

5=  d"Nofª\sg k|lj|mof 

 kf7\ok':tsdf lbOPsf ljrf/0fLo k|Zgx¿dfly ljBfyL{x¿lar 5nkmn u/fO{ 

lgisif{ lgsfNg nufpg'xf];\ . 

 yd{;sf] gfdfª\lst lrq sf]g{ nufpg'xf];\ . 

 lgDgfg';f/sf k|Zg ug'{xf];\ M 

-s_ tfk / tfkj|mdlarsf] cGt/;DaGw atfpm .  

-v_ lxdfn cf/f]x0fdf hfg] ofqLn] lsg cNsf]xn ydf]{ld6/ k|of]u u5{g\, sf/0f b]pm . 

6=  lzIfsnfO{ yk hfgsf/L 

 j:t'df ePsf c0f'x¿sf] ultzlStsf] of]unfO{ To; j:t'df ePsf tfkzlSt  

elgG5 . j:t'df ePsf tfksf] kl/df0f lgDg lnlvt b'O{ s'/fx¿df lge{/ /xG5 . 

 (i)  kbfy{df /x]sf c0f'x¿sf] ;ª\Vof  

 (ii)  c0f'x¿sf] cf};t ult zlSt  

 h'g j:t'df tfk ;lhn}l;t ;b{5 eg] To; j:t'nfO{ tfksf] ;'rfns (good  

conductor) elgG5 . rf“bL, tfdf, Pndf]lgod, kf/f], kmnfd cflb ;'rfns 

j:t'x¿ x'g\ . 

 tfk g;g]{ j:t'nfO{ tfksf] s'rfns (Insulator) elgG5 . sf7, sf“r, skf;, 

sk8f, sfuh, pmg cflb s'rfns j:t'x¿ x'g\ . 
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   ljleGg j:t'x¿df x'g] tfkj|mdsf] leGgtf klxrfg xfd|f] z/L/sf] 5fnfn] dfq 

ug{  ;S5 . 5fnfleq ;tx glhs tfk ;+j]bs :gfo'x¿ (heat sensor) x'G5g\ . 

s'g} j:t'  5'“bf jf j:t' glhs kbf{ j:t'af6 xfd|f] 5fnfdf tfk ;5{ / tL 

:gfo"x¿ t'¿Gt} rfn kfp5g\ . To;}n] lr;f] j:t' 5'“bf klg xfd|f] 5fnfaf6 pSt 

j:t'df tfk ;5{ / 5fnfsf] tfkj|md sd ePsf] tL :gfo'x¿n] rfn kfp“5g\ . 

   z/L/sf] tfkj|md gfKg lSnlgsn ydf]{ld6/ k|of]u ul/G5 . o;n]] Go"gtd 350C 

/ clwstd 420C ;Dd tfkj|md gfKg ;lsG5 . lSnlgsn ydf]{ld6/sf] aNj 

glhs ;f“u'/f] 3f“6L x'g] ePsfn] z/L/sf] ;Dks{af6 ydf]{ld6/ x6fP klg 

kl5;Dd z/L/sf tfkj|md yfxf kfpg ;lsG5 . 

ydf{ld6/ Go"gtd clwstd ljefhg 

;]lN;o; 0° C 100°C 100 

km/]gxfO6 32°F 212°F 180 

s]lNeg 273K 373K 100 

   tfkj|md PsfOlarsf] cGt/DaGw M 

 

   kf/f] ydf]{ld6/af6 x'g] kmfObf  
 (i) o; ydf]{ld6/sf] k|of]un] clwstd 357°C / Go"gtd -39°C ;Dd tfkj|md  

  gfKg ;lsG5 . 

 (ii)  o;df k|of]u x'g] kf/f] s]lzsf gnLdf 6fl;“b}g / kf/f] rf“bL h:tf] 6lNsg]  

  ePsfn] gnLdf r9]sf] kf/f] ;lhn};“u b]Vg ;lsG5 . 

 (iii)  udL{ 7fp“sf] tfkj|md gfKg o; k|sf/sf] ydf]{ld6/ k|of]u ul/G5 . 

   cNsf]xn ydf]{ld6/af6 x'g] kmfObf M 
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     (i) o; ydf]{l6/af6 Go"gtd –115°C / clwstd 78°C ;Dd tfkj|md gfKg

 ;lsG5 . 

      (ii) o;df k|of]u x'g] cNsf]xn s]lzsf gnLdf 6f“l;G5 . 

(ii) o; k|sf/sf] ydf]{ld6/ 7G8L 7fp“sf] tfkj|mdf gfKg k|of]u ul/G5 . 

ydf{ld6/sf lrqx¿ 

;fwf/0f ydf]{ld6/ 
l8lh6n ydf]{ld6/ 
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PPsfO 7  k|sfz (Light)  
cg'dflgt 3G6L M 5 -;}¢flGts M 4 k|of]ufTds M 1_ 

1=  PsfO kl/ro        

      o; PsfOdf k|sfzsf] k/fjt{g -lgoldt / clgoldt_, k/fjt{gsf lgodx¿ tyf 

k/fjt{g ;DaGwL ;fwf/0f pks/0fx¿ -k]l/:sf]k, s]ln8f]:sf]k_ cflb ljifoj:t'x¿ 

;d]l6Psf 5g\ . o; PsfOsf] cWoogkl5 ljBfyL{x¿ k|sfzsf] k/fjt{g, o;sf 

lsl;d tyf o; ;DaGwL lgodx¿ atfpg / k|bz{g ug{ ;Ifd x'g] 5g\ . 

k|sfzsf] k/fjt{g x'g] l;¢fGtdf cfwfl/t k]l/:sf]k tyf s]ln8f]:sf]k 

pks/0fx¿sf] lgdf{0f ug]{ l;k ljsf; ug'{sf ;fy} ljBfyL{n] tL pks/0fx¿sf] 

pkof]u tyf sfo{ k¢ltaf/] j0f{g ug{ ;Sg] 5g\ . 

2=  l;sfO pknlAw  

 -s_ k|sfzsf] k/fjt{gsf] kl/efiff lbO{ k/fjt{gsf lsl;d / To;sf c;/x¿ atfpg  

 -v_ k|sfz k/fjt{gsf lgodx¿ atfpg / k|bz{g ug{  

 -u_ k/fjt{g ;DaGwL ;fdfGo pks/0fx¿ -k]l/:sf]k, s]ln8f]:sf]k_ agfpg /  

sfo{ k¢lt j0f{g ug{  

3=  z}Ifl0fs ;fdu|L 

;dtn P]gf, sf8{af]{8 k]k/, 6r{nfO{6, lkgx¿, P]gfsf] 6'j|mfx¿, sf7sf] af]8{, 

k]l/:sf]k, s]ln8f]:sf]k jf o;sf] lrq cflb . 

4=  l;sfO ;xhLs/0f lj|mofsnfk 

 pHofnf] 7fp“df /x]sf j:t'x¿ b]lvg] t/ c“Wof/f] 7fp“df j:t'x¿ gb]lvg'sf] 

sf/0f ljBfyL{x¿nfO{ ;f]Wg'xf];\ . ljBfyL{x¿af6 k|fKt pTt/df 5nkmn ub}{ 

j:t' b]lvg'sf] sf/0f JofVof u/L k/fjt{gsf] kl/ro lbg'xf];\ . 

 Pp6f ;dtn P]gf lng'xf];\ / o;nfO{ a]Gr jf 6]andf 58\s] kg]{ u/L 

c8\ofpg'xf];\ . 6r{nfO6sf] ;xfotfn] pSt P]gfsf] ;txdf k|sfz kfg'{xf];\ .  
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 P]gfdf k/]sf] k|sfz / P]gfaf6 kms]{/ uPsf] k|sfzsf] lrqdf ptfg{ 

nufpg'xf];\ / cfkltt ls/0f, k/fjlt{t ls/0fsf] cjwf/0ff k|i6\ofpg''xf];\ . 

6r{nfO6af6 P]gflt/ cfPsf] ls/0f cfkltt ls/0f (incident ray) / P]gfaf6 

kms]{/ uPsf] ls/0f k/fjlt{t ls/0f (reflected ray) egL atfpg'xf];\ . 

  

     ;dtn P]gf 

  

  

  kf7\ok':tssf] lj|mofsnfk 1 df lbOPsf lgb]{zgcg';f/sf] k|of]u k|bz{g u/L 

lgoldt k/fjt{gaf/] k|i6 kfg'{xf];\ . lgoldt k/fjt{g x'g] ljleGg pbfx/0f lbO{ 

lgoldt k/fjt{g x'“bf j:t'sf] k|ltljDa (image) b]lvG5 eGg] s'/f atfpg'xf];\ . 

  sIffsf] s'g} Pshgf ljBfyL{nfO{ Pp6f sf7sf] af]8{df P]gfsf ;fgf ;fgf 7/8 

6'j|mfx¿ -Pp6f 6'j|mfsf ;tx csf]{ 6'j|mfsf] ;tx;“u ;dtn gx'g] u/L_ 

Un'l:6ssf] ;xfotfn] 6f“:g nufO{ lgb]{zgcg';f/ P]gfaf6 k/fjt{g ePsf] k|sfz 

sf]7fleq kfg{ nufpg'xf];\ . cGo ljBfyL{x¿nfO{ cjnf]sg u/fpg'xf];\ . s] 

k/fjlt{t ls/0fx¿ Pp6} lbzfsf 5g\ < ljBfyL{x¿lar 5nkmn u/fO{ clgoldt 

k/fjt{gaf/] k|i6 kf/L clgoldt k/fjt{g x'“bf j:t'sf] cfs[lt b]lv“b}g egL 

atfpg'xf];\ .  

   sIffdf ljBfyL{x¿sf] ;ª\Vof cg'f/ 4/5 ;d"xdf ljefhg u/L k|To]s ;d"xnfO{ 

kf7\ok':tssf] lj|mofsnfk 3 df lbOPsf lgb]{zgcg';f/sf] k|of]u u/fpg'xf];\ . 

k|of]usf] ;dflKtkl5 ljBfyL{x¿ Ps cfkdf 5nkmn u/fO{ k/fjt{gsf lgodx¿ 

atfpg'xf];\ .  

  ;d"xut ljBfyL{x¿nfO{ k]l/:sf]k agfpg] ;fdu|Lx¿ ljt/0f u/L yk cWoog 

;fdu|Ldf lbOPsf r/0fx¿sf] k|of]u u/L k]l/:sf]k agfpg nufO{ cjnf]sg u/fO{ 

k/fjlt{t ls/0f 

6r{nfO6 

cfkltt ls/0f 

l5/]/ cfPsf] k|sfz 



38 
 

o;sf] agfj6af/] atfpg'xf];\ . o; pks/0fsf] ;xfotfn] sd prfOdf /x]/ 

pkNnf] 7fp“sf] j:t' s;/L b]lvG5 eGg] s'/f k|To]s ljBfyL{nfO{ k|of]u ug{ nufO{ 

o;sf] sfo{ k¢ltaf/] JofVof ug'{xf];\ .  

 sIffsf ljBfyL{x¿nfO{ s]ln8f]:sf]k jf s]ln8f]:sf]ksf] agfpg] ljlwcg';f/ 

;d"xut¿kdf kf7\ok':tsdf lbOPsf ;fdu|Lx¿ ljt/0f u/L lgdf{0f ug{ 

nufpg'xf]; / o;sf] cjnf]sg u/fO{ s]ln8f]:sf]k agfpg] ljlw / sfo{ 

k¢ltaf/] atfpg nufpg'xf];\ . o; pks/0fsf] gfdfª\sg lrq k|To]s 

ljBfyL{nfO{ sf]g{ nufO{ k|of]u ;d]t u/fpg'xf];\ . 

5== d"Nofª\sg k|lj|mof 

 lgDg lnlvt zAbfjnLsf kl/efiff ;f]Wg'xf];\ M 

  -s_ cfkltt ls/0f  -v_ k/fjlt{t ls/0f 

  -u_ cfkltt ljGb'  -3_ gd{n 

  -ª_ cfkltt sf]0f  -r_ k/fjlt{t sf]0f 

 k]l/:sf]k / s]n]8f]:sf]k lgdf{0f ug]{ tl/sf / sfo{ k¢ltaf/] pSt tof/ 

ul/Psf] ;fdu|Lsf] ;xfotfn] JofVof ug{ nufpg'xf];\ . 

6= lzIfsnfO{ yk hfgsf/L 

 ha k|sfzsf] ls/0f s'g} ;txdf 7Ss/ vfG5 ta k|sfzsf] s]xL c+z j:t'df 

;f]l;G5, s]xL c+z l5/]/ hfG5 / af“sL c+z k/fjt{g x'G5 . j:t'n] slt dfqf 

k/fjt{g u5{ jf ;f]:5 jf l5/]/ hfg lbG5 eGg] s'/f o;sf] ;txsf] k|s[ltdf 

lge{/ ub{5 .  

 (i)  v;|f] ;txdf eGbf 9lNsPsf] 58\s] ;txdf k|sfz a9L k/fjt{g x'G5 .  

 (ii) kf/bz{s j:t'df a9L k|sfz l5/]/ hfG5 .  

 (iii) g9lNsPsf] ckf/ bz{s sfnf] j:t'n] a9L k|sfz ;f]:5 . 

  k/fjt{g;“u ;DalGwt dxTTjk"0f{ s'/fx¿  
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(i) cfkltt ls/0f M k|sfzsf] ;|f]taf6 j:t'sf] ;txdf cfPsf] ls/0fnfO{ cfkltt 

ls/0f elgG5 . 

(ii)  k/fjlt{t ls/0f M j:t'sf] ;txaf6 kms]{/ uPsf] ls/0fnfO{ k/fjlt{t ls/0f 

elgG5 . 

(iii) cfkltt ljGb' M cfkltt ls/0f j:t'sf] ;txsf] h'g ljGb'df 7Ss/ vfG5, Tof] 

ljGb'nfO{ cfkltt ljGb' elgG5 .  

(iv) gd{n M cfkltt ljGb'af6 lvlrPsf] nDanfO{ gd{n elgG5 . 

(v) cfkltt sf]0f M cfkltt ls/0fn] gd{n;“u agfPsf] sf]0fnfO{ cfkltt sf]0f elgG5 

. 

(vi) k/fjlt{t sf]0f M  k/fjlt{t ls/0fn] gd{n;“u agfPsf] sf]0fnfO{ k/fjlt{t sf]0f 

elgG5 .  

 

k]l/:sf]k 

;g\ 1851 df lxKkf]nfO6 d]/L 8]jLn] ;j{ k|yd cfljisf/ u/]sf] of] pks/0f klxnf] ljZj 

o'¢df k|of]u ul/Psf] lyof] . of] kg8'AaL hxfh / lj1fgsf] ljleGg If]qdf k|of]u ul/G5 . 

hl6n k]l/:sf]kdf ;dtn P]gfsf] ;6\6f lk|Hd k|of]u ul/Psf] x'G5 .  

;fdu|L lgdf{0fsf] p2]Zo  

 Kf|sfzsf] k|;f/0f k|lj|mofnfO{ k|bz{g ug{  

 Kf|sfzsf] k/fjt{gnfO{ k|bz{g ug{ 

Kff7\oj|mddf /flvPsf] l;sfO pknlAw -sIff & sf] PsfO k|sfz_ 

 k/fjt{g ;DaGwL ;fdfGo pks/0fx¿ -k]l/:sf]k, s]ln8f]:sf]k_ agfpg / sfo{ 

k¢lt j0f{g ug{ 

;fdu|L lgdf{0f ug{ rflxg] sRrf kbfy{x¿  

 ldNs sf6'{g, b'O{ cf]6f ;dtn P]gfsf 6'j|mfx¿, P]gfsf 6'j|mf 6fFF:g] kbfy{ Un', 

s}“rL, dfpG6 s6/, lemnlemn] sfuh, k]lG;n, 6]k, :s]n, n]h/ nfO6 
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;;fdu|L lgdf{0f ug]{ ljlw 

-s_ b'O{ cf]6f ldNs sf6'{g lng] / lrqdf lbOPcg';f/ :s]nsf] dbt lnO{ dfpG6 s6/n] 

lrqdf b]vfOPcg';f/ sf6\g'xf];\ . 

-v_ sfl6Psf] sf6'{gsf] b'j} 5]pdf P]gnfO{ $% l8u|L x'g] u/L b'O{ P]gfsf] ;tx Ps csf{df 

;dfgfGt/ x'g] u/L 6f F:g'xf];\ . o;/L 6fF:bf P]gfx¿ bfof“ afof“ lsgf/fdf l7s ljk/Lt 

;fO8df /fVg'k5{ . 

-u_ lrqdf lbOPcg';f/ b'j} efunfO{ hf]8]/ h]8 cfsf/df hf]8\g'xf];\ .  

-3_ k]l/:sf]knfO{ cfjZostfcg';f/ nfdf] 5f]6f] kfg{sf] nflu lrqdf b]vfOPcg';f/  

sf6'{gsf] xf]nf] /fv]/ h8fg u/L aflx/L efudf ;Dej eP lemnlemn] sfuhn] udsf] 

;xfotfn] 5f]Kg]  jf cfjZos /ªx¿ nufP/ klg cfsif{s agfpg ;lsG5 . 

-ª_ k]l/:sf]k tof/ eof] . tof/ ePsf] k]l/:sf]ksf] tnsf] Kjfnaf6 x]bf{ dflysf j:t'x¿ 

b]Vg ;lsG5 . 
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;fdu|Lsf] k|of]u ug]{ tl/sf 

 tof/ ePsf] ;fdu|Lsf] tNnf] efuaf6 n]h/ nfO6 kf; ubf{ dflyNnf] efudf 
n]h/ nfO6 b]Vg ;lsG5 . 

 k|sfz hlxn] klg l;wf af6f]af6 lx “8\5 egL k|of]uåf/f o; pks/0faf6 
k|dfl0ft ug{ ;lsG5 . 

;fdu|Lsf] k|of]u 
 sd prfOdf /x]/ dflyNnf] 7fp “sf j:t'x¿ x]g{ k|of]u ug{ ;lsG5 . 
 kg8'AAfL hxfhdf o;sf] ;xfotfn] hxfhleq a;L kfgL dflysf j:t'x¿ b]Vg 

;lsG5 . ;fd'lb|s o'¢df o;sf] k|of]u n8fs'n] ug]{ ub{5g\ . 
 k]l/:sf]k !) ld6/ prfO ;Ddsf] agfpg ;lsg] ePsfn] 3/ leqsf] dflyNnf] 

sf]7faf6 3/sf] u]6df s'g} dfG5] cfPdf pSt dflg;nfO{ x]g{ ;d]t ;lsG5 . 
 

P]gf  

Hollow 

l d

Kf]l/:sf]k  

ldNs 
ssf6'{g 
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ss]ln8f]:sf]k 

;g\ 1817 df ;/ 8]eL lj|o':6gn] cfljisf/ u/]sf lyP . of] ax' k/fjlt{t l;¢fGtsf 

cfwf/df agfOPsf] x'G5 . of] ljz]ifu/L v]nf}gf / ;dfg ¿kn] k|sfz ljt/0f ug'{kg]{ 

pks/0f -Nofk6k_ x¿df k|of]u ul/G5 . 

Kaleidoscope Making 
Aims: 1. finding the course of light in an experiment 

           2. Thinking about uses of light, such as solar energy 

           3. Feeling through kaleidoscope construction the joy and satisfaction of 

having made something. 

Materials: -laser light ,water tank, mosquito coil, candle, colored light bulb, vinyl 

tape, scotch tape, waxed paper, , 3 mirrors ( as parts of kaleidoscope- 

25mmX150 mm), colored paper, glue, Aquarium ( 1”X1”X1” approx), 

Procedures: 
 

 

 

  Colored paper 

  Mirror 

  Medicine wrapping paper 

Fig.  Simple Kaleidoscope 

 

(i) Make the case using three mirrors (25mm X150mm). 

(ii) Make the bottom part and peephole using medicine – wrapping   

paper. 

(iii)   Wrap the case with colored paper and reinforce it. 

(iv) Cut colored cellophane in small pieces and put it in the case. 
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PsfO 8    Wjlg (Sound) 

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

1=  PsfO kl/ro        

      o; PsfOdf Wjlgsf] t/ª\u, Wjlgsf] k|;f/0fnfO{ c;/ kfg]{ tTTjx¿ tyf ljleGg   

dfWodsf Wjlgsf] j]u cflb ljifoj:t'x¿ ;d]l6Psf 5g\ . o; PsfOsf] cWoogkl5 

ljBfyL{x¿sf] Wjlgsf] pTklt, Wjlg t/ª\u tyf Wjlgsf k|;f/0f nufot o;nfO{ 

k|efj kfg]{ tTTjx¿sf] JofVof ug'{sf] ;fy} Wjlg k|;f/0f x'g] ljleGg dfWod Pjd\ 

dfWodcg';f/ Wjlgsf] j]u km/s km/s x'g] s'/f atfpg / k|bz{g ug{ ;Ifd x'g] 

5g\ . 

2=  l;sfO pknlAw  

 -s_ Wjlgsf] t/ª\u -nª\luRo'l8gn t/ª\usf] pTklt / k|;f/0faf/] atfpg  

 -v_  Wjlgsf] k|;f/0fnfO{ c;/ kfg]{ tTTjx¿sf] JofVof ug{   

 -u_ ljleGg dfWoddf Wjlgsf] j]u km/s x'g] s'/f k|bz{g ug{  

3=  z}Ifl0fs ;fdu|L 
:s]n, srf}/f, rDrf, sfkLsf] kGgf, uf]lN6g jf ;nfO{sf] a6\6f, 6\o'lgª\u kmf]s{, 

l:nsL l:k|ª\u, 3G6L, Knfl:6ssf] ef“8f], sf7sf] xyf}8f cflb .  

4=  l;sfO ;xhLs/0f lj|mofsnfk 

 sIffdf ljBfyL{x¿sf] ;ª\Vofcg';f/ 4/4 ;d"xdf ljefhg u/L klxnf] ;d"xnfO{ 

6]andf :s]n /fvL ahfpg, bf];|f] ;d"xnfO{ sfkLsf] kGgfaf6 cfjfh lgsfNg, 

t];|f] ;d"xnfO{ srf}/fdf rDrfn] lxsf{pg / rf}yf] ;d"xnfO{ cfcfkm\gf] 3f“6Ldf 

xTs]nf /fVg nufO{ s/fpg] h:tf km/s km/s lj|mofsnfkx¿ lgb]{zgcg';f/ 

u/fpg'xf];\ . k|To]s ;d"xn] u/]sf] cfcfkm\gf] lj|mofsnfkkl5 ;d"xut 5nkmn 

u/fO{ Wjlg s] xf] / Wjlgsf] pTklTt s;/L x'G5 eGg] s'/f lgisif{df k'Ug 

;xof]u ug'{xf];\ .  
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 Pp6f 6\o'lgª\u kmf]s{nfO{ /a/ Kof8 jf sf7sf] ;txdf 7f]Sg'xf];\ . Pshgf 

ljBfyL{sf] sfg glhs nuL o;sf] c;/af/] ;f]Wg'xf];\ . s] Wjlg ;'lgG5 < k]m/L 

k|of]u bfxf]¥ofP/ 6\o'lgª\u kmf]s{nfO{ xNsf;“u 5fDg nufpg'xf];\ . s] sDkg 

ePsf] dx;'; x'G5 < k'gM 6\o'lgª\u kmf]s{nfO{ /a/ Kof8sf] ;txdf 7f]s]/ zfGt 

/x]sf] kfgLsf] ;txdf 5'jfpg'xf];\ . s] ;txsf] kfgLsf] yf]kfx¿ pl56\l6Psf 

5g\ < cjnf]sg u/fpg'xf];\ . 6\o'lgª kmf]s{sf] sDkgn] kfgLdf t/ª\ux¿ pTkGg 

x'g] s'/f atfO{ 6«fG;e;{ t/ª\uaf/] k|i6 kfg'{xf];\ .  

 

         6\o'lgª kmf]s{ 

           

           kfgL 

 

  6«fG;e;{ / nª\luRo'l8gn t/ª\usf] cjwf/0ff k|i6 kfg{ o'6\o'aaf6 8fpgnf]8 

ul/Psf] lel8of] jf Plgd];g k|bz{g ug'{xf];\ / ljBfyL{x¿nfO{ cjnf]sg ug{ 

nufO{ 5nkmn u/fpg'xf];\ . k|fKt lgrf]8nfO{ sIffdf k|:t't ug{ nufpg'xf];\ / 

cfjZos k[i7kf]if0f lbg'xf];\ . 

  Pp6f l;lnsL l:k|ªnfO{ b'O{ hgf ljBfyL{x¿n] b'O{ 5]pdf ;dfTg nufO{ cln nfdf] 

x'g] u/L tGsfpg nufpg'xf];\ . l:k|ª ;dft]sf] xftdf lxsf{pg lgb]]{zg lbg'xf];\ . 

l:k|ªdf s] b]lvG5 < t/ª\usf] k|;f/0f stflt/ ePsf] 5 < t/ª\ux¿ k|;f/0f 

x'“bfsf] avt l:k|ªsf] cj:yf s:tf] b]lvG5 < oL k|Zgx¿df ljBfyL{x¿lar 

5nkmn u/fp“b} nª\luRo'l8gn t/ª\uaf/] :ki6 kf/L Wjlgsf] k|;f/0f 

nª\luRo'l8gn t/ª\uaf6 x'G5 egL atfpg'xf];\ .  

  s] Wjlgsf] k|;f/0f x'g dfWodsf] cfjZostf kb{5 < s] 7f];, t/n jf Uof“;  

kbfy{df c0f'x¿ s;/L /x]sf xf]nfg\ < oL k|Zgx¿ u/L ljBfyL{x¿lar Ps 

cfk;df 5nkmn u/fpg'xf];\ . s'g} j:t'df sDkg u/fp“bf dfWodsf c0f'x¿ 
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Psn] csf]{nfO{ ws]Nbf slxn] cufl8 / slxn] k5fl8 x6\g] ub{5 . o;n] ubf{ 

c0f'x¿ vf“lbg] / k'mSg] lj|mof eO{ t/ª\u cufl8 a9\g] tYo hfgsf/L u/fp“b} 

Wjlgsf] k|;f/0f x'G5 egL atfpg'xf];\ . 3gTj, tfkj|md / cfb|tfn] Wjlgsf] 

k|;f/0fnfO{ 7'nf] k|efj kfb{5 eg] s'/f JofVof ug'{xf];\ . 

   sIffdf pkl:yt ljBfyL{x¿ dWo]af6 2/2 hgfsf] b'O{ ;d"x agfO{ klxnf] ;d"xnfO{ 

kf7\ok':tssf] lj|mofsnfk 4 df lbOPsf] lgb]{zgcg';f/sf] k|of]u u/fpg'xf];\ . 

To:t} csf]{ ;d"xnfO{ kf7\ok':tssf] lj|mofsnfk 5 df lbOPsf lgb]{zgcg';f/sf] 

sfo{ u/fpg'xf];\ . lj|mofsnfksf] ;dflKtkl5 ;d"xut ¿kdf ljBfyL{x¿lar 

5nkmn u/fp“b} 7f]; j:t'df x'g] c0f'x¿sf] l:ylt / o; k|sf/sf] dfWoddf x'g] 

Wjlgsf] j]uaf/] k|i6 kfg'{xf];\ .  

   Pshgf ljBfyL{nfO{ Knfl:6ssf] ef“8f] e/L kfgL /fVg nufO{ kfgLleq 3G6L /fvL 

sf7sf] xyf}8fn] ahfpg nufpg'xf];\ . sIffsf c¿ ljBfyL{x¿nfO{ kfn}kfnf] 

cjnf]sg tyf >j0f ug{ lgb]{zg lbg'xf];\ . s] 3G6Lsf] cfjfh aflx/ ;'lgG5 t < 

s] kfgLaf6 Wjlgsf] k|;f/0f x'G5 < ljBfyL{af6 k|fKt pTt/df 5nkmn ub}{ t/n 

kbfy{df x'g] Wjlgsf] j]u 7f]; kbfy{sf] bf“hf]df sd x'g] s'/f atfpg'xf];\ .  

 

              xyf}8f  

         ef“8f]  

    3G6L       kfgL 

 

 

  xfd|f] b}lgs hLjgdf s'g} g s'g} ;|f]taf6 cfPsf] Wjlg s;/L ;'lgPsf] xf] <  

ljBfyL{lar Ps cfk;df 5nkmn u/fpg'xf];\ . 5nkmnkl5 xfd|f]  

sfgn] ;'Gg] u/]sf Wjlg xfjfsf] dfWodaf6 k|;f/0f ePsf] s'/f k|i6 kf/L  

xfjf h:t} cGo Uof“; kbfy{af6 klg Wjlg k|;f/0f x'G5 egL atfpg'xf];\ .  
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7f]; / t/nsf] bf“hf]df xfjfdf Wjlgsf] j]u sd x'G5 egL hfgsf/L  

lbg'xf];\ .  

5==  d"Nofª\sg k|lj|mof 

 kf7\ok':tssf] ljrf/0fLo k|Zgdf sIffsf ljBfyL{x¿lar 5nkmn u/fpg'xf];\ / 
;f]xL cfwf/df d"Nofª\sg ug'{xf];\ .  

 sf/0f ;f]Wg'xf];\ M 
 -i_ t/n kbfy{sf] b“fhf]df 7f]; kbfy{sf] dfWoddf Wjlgsf] j]u a9L x'G5, lsg < 
 -ii_ t/n kbfy{sf] bf“hf]df xfjfdf Wjlgsf] j]u sd x'G5, lsg < 

6  lzIfsnfO{ yk hfgsf/L 
 j:t'sf] sDkgaf6 Wjlg pTklTt x'G5 . Wjlg zlStsf] k|;f/0f nª\luRo'l8gn 

 t/ª\uaf6 x'G5 .  
 t/ª\u h'g lbzfdf k|;f/0f x'G5 Tof] lbzf;“u ;dsf]0f x'g] u/L dfWodsf 
c0f'x¿ sDkg ePsf] 5 eg] To; k|sf/sf] t/ª\unfO{ 6«fG;e;{ t/ª\u elgG5 . 
c0f'x¿ sDkg x'“bf pRr l:yltdf k'Ug] nfO{ j|]mi6 (crest) / lgDg l:ylt 
k'Ug]nfO{ 6«km (trough) elgG5 .  

        j|m]i6 j|m]i6    j|m]i6 
  
 
 
          6«km      6«km      6«km 

 t/ª\u h'g lbzfdf k|;f/0f x'G5, Tof] lbzflt/ To; dfWodsf c0f'x¿ sDkg 

ePsf] 5 eg] To; k|sf/sf] t/ªunfO{ nª\luRo'l8gn t/ª\u elgG5 . o; 

k|sf/sf] t/ª\udf dfWodsf c0f'x¿ s'g} a]nf Pslqt eO{ ;f“u'l/g] / s'g} a]nf 

Ps csf]{;“u ufleg] eO{ k'mSg] ub{5 .  

  Uof“; dfWoddf Wjlgsf] j]unfO{ k|efj kfg]{ tTTjx¿ 

 (i)  3gTj M a9L 3gTj ePsf] Uof“;df Wjlgsf] j]u sd x'G5 .  

 (ii)  tfkj|md M Uof“;df tfkj|mdsf] j[l¢n] Wjlgsf] j]u a9L x'G5 . 

(iii) cfb|tf M xfjfsf] cfb|tf j[l¢ ePdf Wjlgsf] j]u klg a9\5 . ;'Vvf 

xfjfdf eGbf cf]l;nf] xfjfdf Wjlgsf] j]u a9L x'G5 .  
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j|m=;= dfWod tfkj|md Wjlgsf] j]u 

1 
2 
3 
4 
5 
6 
7 

;'Vvf xfjf 
kfgL (Distilled) 
kfgL -;d'b|_ 
tfdf 
cfndf]lgod 
l:6n 
sf“r 

0°c 
20°C 
20°C 
20°C 
20°C 
20°C 
20°C 

332m/s 
1498mm/s 
1531m/s 
3750m/s 
5100m/s 
5130m/s 
5170m/s 

  Space jf rGb|dfdf jfo'd08n gePsfn] v'nf ¿kdf s'/f ubf{ ;'Gg 

;ls“b}g  lsgeg] Wjlg k|;f/0fnfO{ dfWodsf] cfjZostf k5{ . To;sf/0f 

cGtl/IfofqLx¿n] s'/fsfgL ug{ Electronic devices sf] k|of]u u5{g\ .  
 

 

 

 

 

 

 

 

 

 

 

 

 

PsfO 9  r'Das (Magnet)    
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cg'dflgt 3G6L M4 -;}¢flGtsM 3 k|of]ufTds M 1_ 

1==  PsfO kl/ro        

o; PsfOdf k|fs[lts / s[lqd r'Daslar km/s / s[lqd r'Das agfpg] ljlw 

Pjd\ r'Dassf] pkof]lutf ;dfj]z ul/Psf] 5 . ljBfyL{n] o; PsfOaf6 r'Das 

agfpg] lj|mofsnfk ug{ / r'Dassf] Jofjxfl/s k|of]u ug{ ;Sg] 5g\ .  

2=  l;sfO pknlAw 

 -s_ k|fs[lts / s[lqd r'Dassf] km/s 5'6\ofO{ ltgsf pkof]lutf atfpg  

 -v_ r'Das agfpg] s]xL ljlwx¿ j0f{g ug{ / k|bz{g ug{  

3=  z}Ifl0fs ;fdu|L 

sDkf;, kft] r'Das, o'cfsf/sf] r'Das, kmnfdsf] lsnf, s'rfnsn] 9fs]sf] tf/, 

;]nx¿, r'DasLo j:t'sf] kftf, l:ks/, 6]lnkmf]g l/l;e/, 8fOgfdf] cflb . 

4=  l;sfO ;xhLs/0f lj|mofsnfk 

  ljBfyL{nfO{ kfn}kfnf] Pp6f r'Das lbO{ kmnfdsf 6'j|mfx¿, lkgx¿, kmnfdsf] w'nf] 

cflb glhs} n}“hfbf s] x'G5, r'Dassf] s'g efudf a9L oL j:t'x¿ a9L 6fFl;G5g\ 

cjnf]sg ug{ nufpg'xf];\ . o;sf ;fy} k|fs[lts / s[lqd r'Dassf] kl/ro 

lbg'xf];\ . 

  sDkf;sf] kl/ro lbO{ o;nfO{ 8fOgfdf], 6]lnkmf]g l/l;e/, l:ks/ cflbsf] glhs 

n}hfbf s] x'G5, lsg < ljBfyL{nfO{ k|of]u ug{ lbg'xf];\ / cjnf]sg ug{ nufO{  

o;sf] sf/0f ;f]Wg'xf];\ / ;xL pTt/sf] hfgsf/L lbg'xf];\ . 

  r'Dassf] k|sf/x¿ Pjd\ ltgsf] leGgtf ;d"xut ¿kdf 5nkmn u/fO{ ;xL 

pTt/sf] hfgsf/L lbg'xf];\ . 

  r'Dassf] pkof]u s] s]df ul/Psf] x'G5, ;f]Wg'xf];\ . ;f]Rg] hf]8L agfpg] / cg'ej 

cfbfgk|bfg ug]{ tl/sf k|of]u u/L rf6{ agfpg ;xof]u ug'{xf];\ . 

  ljBfyL{x¿nfO{ ljB't\ r'Das agfpg kf7\ok':tsdf lbOPsf] ljlwcg';f/ ;xof]u 

ug'{xf];\ .  
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  ljBfyL{x¿nfO{ b'O{ ;d"xdf ljefhg u/L r'Das PsfOsf] lj|mofsnfk 2 / 3 df 

lbPsf] lgb]{zgcg';f/ ug{ nufpg'xf];\ / af“sL ljBfyL{nfO{ cjnf]sg ug{ 

nufpg'xf];\ . 

  Psf]xf]/f] /u8fO / ljeflht /u8fO k|lj|mofaf6 r'Das agfpg] ljlw atfpg'xf];\ / 

;f]xL ljlwaf6 r'Das agfpg nufpg'xf];\ . o; lj|mofsnfkdf cfjZos ;xof]u 

ug'{xf];\ . 

  ljBfyL{x¿lar 5nkmn u/fO{ ljB't\\ r'Das agfpg] lgDg ljlwx¿sf] k|of]u 

u/fpg'xf];\ . 

 1= Pp6f ss{ jf ldg/n jf6/ af]tnsf] lasf]{ lng'xf];\ . 

 2= sk8f l;nfpg] nfdf] l;of]nfO{ r'Dasdf /u8]/ -r'Das agfpg] ljlwcg';f/_ 

r'Das agfpg'xf];\ . 

 3= pSt l;of]nfO{ ss{ jf lasf]{df Horizontally 3';fpg'xf];\ . 

 4= o;nfO{ kfgL el/Psf] Knfl:6ssf] af6fdf /fVg'xf];\ .  

Gff]6 M o;n] magnetic compass sf] sfd u5{ . o;n] lbPsf] lbzf cjnf]sg u/fO{ 

5nkmn u/fpg'xf];\ . 

5=  d"Nofª\sg k|lj|mof 

 ljB't\ r'Das agfp“bf  gfª\uf tf/ k|of]u ug'{ x“'b}g, lsg < 

 ljB't\, r'Das agfp“bf  tf/sf kmGsfx¿ Ps}lt/af6 dfq a]g'{k5{, lsg < 

 r'Dassf] k|of]u u/L sDkf; agfpg nufpg'xf];\ . 

      agfOPsf jf k|fKt ePsf r'Dasx¿sf] k|s[lt s:tf] 5 < ljBfyL{nfO{ JofVof 

ug{ nufpg'xf];\ . 

 

 

6=  lzIfsnfO{ yk hfgsf/L 
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k[YjLn] klg r'Dassf] Jojxf/ ub{5 . ef}uf]lns pTt/L w|'j glhs k[YjLsf] 

r'Dassf] blIf0fL w|'j / ef}uf]lns blIf0fL w|'j glhs k[YjL r'Dassf] pTt/L w|'j 

/x]sf] x'G5 . To;}n] k[YjLsf] ;txdf :jtGqk"j{s e'mG8\ofPsf] 58 r'Dassf] pTt/L 

w|'j / k[YjL r'Dassf] blIf0fL w|'jlar cfsif{0f eO{ 58 r'Dasn] pTt/L / blIf0fL 

lbzftkm{ kms]{/ /xG5 . 

c:yfoL r'Dassf] ¿kdf dflg;n] agfPsf] r'DasnfO{ s[lqd r'Das elgG5 . 

r'DasTj u'0f w]/} ;do;Dd /lx/x“b}g . ljB't\ r'Dasdf ljB't\ k|jfx x'“bf;Dd dfq 

r'DasTj u'0f /xG5 . ljB't\\ r'Das agfp“bf s'rfnsn] 9fs]sf] tf/sf] ;6\6f 

gfª\uf] tf/sf] k|of]u ug'{ x'“b}g lsgls gfª\uf] tf/ k|of]u ubf{ tf/af6 ljB't\ gauL 

lsnfaf6 5f]6f] af6f] ljB't\\ axG5 / r'Das aGb}g . 
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PsfO 10  ljB't\ (Electricity) 

cg'dflgt 3G6L M4 -;}¢flGts M 3, k|of]ufTds M 1_ 

1=  PsfO kl/ro        

o; PsfOdf l:ylt ljB't\ (Static electricity) / wf/f ljB't\ (Current 

electricity) sf] kl/ro Pjd\ l:ylt ljB't\sf] c;/ ;fy} ljB't\ kl/kydf k|of]u x'g] 

;ª\s]t / ;]nx¿sf] ;dfgfGt/ Pjd\ j|mlds h8fg ;dfj]z ul/Psf] 5 . o; 

PsfOsf] cWoogkl5 ljBfyL{x¿n] l:ylt ljB't\ / wf/f ljB't\sf af/]df hfgsf/L 

kfpg'sf ;fy} wf/f ljB't\sf] Jofjxfl/s k|of]u ug{ ;Sg] 5g\ . 

2=  l;sfO pknlAw  

 -s_ l:ylt ljB't\sf] kl/ro, k|bz{g / c;/ JofVof ug{ 

 -v_ ;/n ljB't\ kl/kysf] lrq sf]g{ / To;df k|of]u x'g] ;ª\s]tx¿ lrgfpg 

 -u_ ;]nsf] ;d"xLs/0fsf] tl/sf / dxTTj atfpg 

3.  z}Ifl0fs ;fdu|Lx¿ 

 sf“Oof], sfuhsf 6'j|mfx¿, tfdf / lhª\sf] Kn]6, tf/, ;]nx¿, ln8, l:jr, Pld6/, 

ef]N6ld6/, lrd, cj/f]w, r6\ofª ;DaGwL lel8of], sfutL jf ef]u6] jf cfn' cflb 

. 

4=  l;sfO ;xhLs/0f lj|mofsnfk 

  a]n'sLkv c“Wof/f]df kf]ln:6/, gfOng, Pj|]mlns jf pgsf sk8fx¿ k'msfNbf  

l6sl6s cfjfhsf ;fydf pHof]nf] lemNsfx¿ klg b]lvg'sf sf/0f s] xf]nf egL  

;f]Rg nufpg'xf];\ . 
  Kff7\ok':tssf] lj|mofsnfk ! nfO{ ;d"xut ¿kdf sIff sf]7fdf ug{ nufpg'xf];\ .  
  lj|mofsnfkkl5 ljBfyL{x¿lar 5nkmn u/fO{ rfh{ s;/L pTkGg x'G5 eGg] s'/fdf 

5nkmn u/fpg'xf];\ / kl/eflift ug{, c;/ JofVof ug{ ;Ifd agfpg'xf];\ . 
  l:ylt ljB't\sf] c;/sf] rf6{ k|of]u u/L 5nkmnsf] cfwf/df c;/ JofVof ug{ 

nufpg'xf];\ . o; j|mddf r6\ofªsf] cjwf/0ff k|i6 kfg{sf] nflu o; ;DaGwdf 
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o'6\o'aaf6 8fpgnf]8 u/L r6\ofªsf] lel8of] k|bz{g ug'{xf];\ . lel8of] cjnf]sg 

ug{ nufO{ o;sf] sf/0f, c;/ / /f]syfdsf] pkfoaf/]df 5nkmn ug{ nufpg'xf];\ 

/ lgisif{ k|:t't ug'{xf];\ . 

  ljB't\, kl/kydf k|of]u ul/g] pks/0fx¿sf] ;fª\s]lts lrx\gsf] lrq cjnf]sg 

u/fO{ klxrfgsf] cfwf/df ;fª\s]lts lrx\gsf] lrq lvRg nufpg'xf];\ . 

  ;]nx¿sf] ;d"x lgdf{0f ug{ nufO{ lrddf b]lvg] pHofnf]kg h8fgsf] cj:yf÷ 

tl/sfsf af/]df ljBfyL{x¿df 5nkmn u/fO{ o;sf] dxTTj agfpg'xf];\ . 

  ljBfyL{x¿nfO{ kf7\ok':tssf] lj|mofsnfk 2 ;d"xut ¿kdf ug{ nufpg'xf];\ / 

cfjZos ;xhLs/0f ug'{xf];\ . 

  Pp6f sfutL -ef]u6] jf cfn' klg x'G5_ lng'xf];\ / To;sf] b'O{ 5]pdf Ps Ps 

cf]6f tfdf / lhª\ssf] Kn]6 3';fpg'xf];\ . ahf/df kfOg] ln8 OlG8s]6/ -;fgf] 

ln8 aNa_ nfO{ tf/sf] ;xfotfn] lhªs / sk/ Kn]6df hf]8\g'xf];\ . aNa aN5 . 

olb an]g eg] csf]{ sfutLdf ;f]xL k|lj|mof ckgfP/ ;]n tof/ u/L klxnf];“u 

>]]0fLj|md series df hf]8\g'xf];\ . aNa aN5 . klxn] g} aTtL an]sf] eP a9L 

rxlsnf] aN5 . of] k|of]u ljBfyL{nfO{ sIff jf 3/df ug{ ;'emfj lbg'xf];\ . 

   ;]nx¿sf] ;d"xLs/0f cGtu{t >]0fLj|md / ;dfgfGt/ h8fg ;DaGwL cjwf/0ff 

k|i6 kfg{ OG6/g]6af6 8fpgnf]8 ul/Psf] lel8of]  k|bz{g ug'{xf];\ / 

ljBfyL{x¿nfO{ cjnf]sg ug{ nufO{ 5nkmn u/fpg'xf];\ / k|fKt lgrf]8nfO{ k|:t't 

ug{ nufpg'xf];\ . 

  ljBfyL{x¿nfO{ rf/ ;d"xdf ljefhg ug'{xf];\ / Kff7\ok':tsdf lbOPsf] lrq cg';f/ 

;ls{6sf] nflu cfjZos kg]{ ;fdu|Lx¿ ;d"xut¿kdf ljt/0f u/L >]0fLj|md 

h8fg / ;dfgfGt/ h8fg ug{ nufpg'xf];\ . o; sfo{df cfjZos ;xof]u 

ug'{xf];\ .  
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  >]0fLj|md / ;dfgfGt/ ;]nx¿sf] h8fgaf6 x'g] kmfObf tyf dxTTj ;DaGwdf 

k|of]ufTds lj|mofsnfksf] cfwf/df k|:t't ug{ nufpg'xf];\ / cfjZos k[i7kf]if0f 

lbg'xf];\ . 

5. d"Nofª\sg k|lj|mof 

 kf7\ok':tssf] lj|mofsnfk g+= 3 / 4 ug{ nufpg'xf];\ / d"Nofª\sg ug'{xf];\ . 

 r6\ofª\u kbf{ cUnf] 3/, 6fj/ jf ?vd'lg a:g' x' “b}g, lsg < 

 xfd|f 3/x¿df s'g k|sf/sf] ljB'tLo h8fg ul/Psf] x'G5 < 

 ;]nx¿sf] ;dfGffGt/ / >]]0fLj|md h8fg ul/g] PsPs pks/0fsf] gfd n]Vg 

 nufpg'xf];\ . 

6= lzIfsnfO{ yk hfgsf/L 

  7'nf 7'nf 6fj/ jf 3/x¿nfO{ r6\ofªaf6 x'g] gf]S;fgLaf6 hf]ufpg o;sf] 6'Kkf] 

jf 5fgfdf tfdfsf] kftf jf lqz"n /fv]/ To;df tfdfsf] df]6f] tf/ hf]8]/ 

tf/nfO{ hldgdf ufl8Psf] x'G5, h;n] ubf{ 6fj/ jf 3/df k/]sf] r6\ofª 

tfdfsf] tf/ x'b} hldgdf ljB't\ k|jfx x'g hfG5 / 6fj/ jf 3/x¿ hf]luG5g\ .  

  On]S6«f]gx¿ ;]nsf] C0f w|'jaf6 wg w|'jtk{m k|jfx x'G5 tfklg ljB't\sf] kl/kydf 

wf/fsf] lbzf wg w|'jaf6 C0f w|'jtk{m ljB't\ axg] u/L b]vfpg] rng 5 . 

o;nfO{ ljB't\ axg] k/Dk/fut lbzf (Conventional direction) elgG5 .  

        ±    –  l:jr   

       k/Dk/fut lbzf            jf:tljs  ljB't\\ k|jfx lbzf 

 

 l:ylt ljB't\\ l8:rfh{ (Static Electricity Discharge) 

l:ylt ljB't\ l8:rfh{ b'O{ ljB't\sf ;'rfns -kmnfdsf] 

lsnf_ df x'G5 . l8:rfh{ x'gnfO{ ljB't\ 

ef]N6]h s]xL a9L x'g'kb{5 . h'g s'rfns 

dfWod -xfjf jf z'Go_ åf/f b'O{ 
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;'rfnsx¿sf] cfjZostf kb{5, olb Hofb} sd ePdf ljB't\ k|jfx x'g ;Sb}g . 

s]xL ljB't\;“u ;DalGwt pks/0fx¿  

--s_ ef]N6ld6/ (Voltmeter) 

ljB't\ rfksf] km/s (potential difference) jf emf -OodOkm_ gfKg k|of]u ug]{ 

pks/0fnfO{ ef]N6ld6/ elgG5 . o;nfO{ lgDgf';f/ ;ª\s]t ul/Psf] x'G5 . 

  

 

-v_ Pld6/ (Ammeter) 

s'g} klg ljB't\ kl/kydf k|jfx ePsf] ljB't\sf] dfqf 

gfKgsf nflu k|of]u ul/g] pks/0fnfO{ Pld6/ elgG5 . 

o;nfO{ lgDgf';f/ ;ª\s]t ul/Psf] x'G5 . 

 

 

-u_ UofNefgf]ld6/ (Galvanometer)  

s'g} klg ljB't\ kl/kydf ePsf] ljB't\ 

k|jfxsf] clt ;fgf] dfqf yfxf kfpg / 

gfKgsf nflu k|of]u ul/g] pks/0fnfO{ 

UofNefgf]ld6/ elgG5 . of] clt ;+j]bgzLn 

Pld6/ xf] . 

o;nfO{ lgDgf';f/ 

;ª\s]t ul/Psf] 

x'G5 . 
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ljB't\df k|of]u ul/g] ;ª\s]tx¿ 
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PPsfO 11  kbfy{ (Matter) 

cg'dflgt 3G6L M14 -;}¢flGts M 12 k|of]ufTds M 2_ 

1=  PsfO kl/ro 

o; PsfOdf kbfy{sf] cj:yf / u'0f, kf/df0fljs ;ª\Vof 1 b]lv 20 ;Ddsf 

tTTjx¿ / ltgsf] ;ª\s]t, of}lus, c0f' / k/df0f'sf] ;fdfGo kl/ro Pjd\ kbfy{df 

x'g] ef}lts / /f;folgs kl/jt{g ;dfj]; ul/Psf] 5 . o; PsfOsf] l;sfO kZrft\ 

ljBfyL{x¿ kbfy{sf] ;fdfGo cj:yf / u'0f JofVof ug{, kf/df0fljs ;ª\Vof 1 b]lv 

20 ;Ddsf tTTjx¿sf] gfd / ;ª\s]t n]Vg, b}lgs hLjgdf k|of]u x'g] s]xL 

of}lussf] c0f';"q n]Vg Pjd\ ef}lts / /f;folgs kl/jt{gsf] Jofjxfl/s k|of]u ug{ 

;Ifd x'g] 5g\ . 

2= l;sfO pknlAw  

 -s_ kbfy{sf] ;fdfGo cj:yf / u'0fsf] JofVof ug{  

 -v_ s]xL ;fwf/0f k]l/of]l8s tflnsfdf ePsf -kf/df0fljs ;ª\Vof 1 b]lv 20 

;Ddsf_ tTTjx¿sf] gfd / ;ª\s]t n]Vg  

 -u_ of}lussf] kl/efiff lbg / s]xL of]lusx¿sf] c0f' ;"q n]Vg 

 -3_ c0f' / k/df0f'sf] ;fdfGo kl/ro lbO{ c0f';"q n]Vg 

 -ª_ ef}lts / /f;folgs kl/jt{gsf] kl/efiff lbO{ ltgLx¿lar km/s 5'6\ofpg  

3= z}Ifl0fs ;fdu|L 

 sfuh, kmnfd, PNd'lgodsf] 6'j|mf, lrgL, 6]\:6\o"j, l:kl/6 NofDk k]l/of]l8s 6]an, 

km\Nof; sf8{, d}g, ljs/, kfgL On]S6«f]g, k|f]6«f]g / Go'6«f]g b]vfOPsf] Pp6f t6:y 

k/df0f'sf] lrq, c0f'sf] lrq, DofUg]l;od l/ag cflb . 

4= l;sfO ;xhLs/0f lj|mofsnfk 

  ljBfyL{nfO{ kfn}kfnf] u/L cfk"mn] b]v]sf Ps Ps cf]6f j:t' Pjd\ kbfy{ eGg nufO{ 

z}Ifl0fs kf6Ldf l6kf]6 ug{'xf];\ . 
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  Zf}Ifl0fs kf6Ldf 7f];, t/n / UofF;sf] ltg sf]ng agfO{ tL kbfy{x¿nfO{ 7f];, 

t/n / Uof“;df 5'6\ofpg nufpg'xf];\ .  

  7f];, t/n / Uof“; kbfy{sf af/] 5nkmn u/fO{ k|i6 kfg'{xf];\ . 

  ljBfyL{x¿nfO{ ltg ;d"xdf ljefhg ug'{xf];\ / klxnf] ;d"xnfO{ lrgLnfO{ 

6]:66\o'adf ttfpg nufpg], bf];|f] ;d"xnfO{ sf7nfO{ afNg nufpg], t];|f] 

;d"xnfO{ kmnfd / PNd'lgod ttfpg nufpg'xf];\ . o;/L ;d"x sfo{ u/fp“bf 

k|To]s ;d"xnfO{ kfn}kfnf] ug{ nufpg'xf];\ .  

  ljBfyL{nfO{ ;d"xut ¿kdf lgDg k|Zgsf] 5nkmn u/fpg'xf];\ . 

 oL kbfy{x¿ ttfp“bf s] x'G5 < 

 sf7nfO{ afNbf s] x'G5 < 

 kmnfd / PNd'lgodnfO{ ttfp“bf  s] kl/jt{g x'G5 < 

  ljBfyL{x¿af6 cfPsf k|Zgsf] pTt/sf] cfwf/df 5nkmn ub}{ k|s[ltdf kfOg] 

sltko kbfy{x¿ ttfp“bf  6'j|mfpg ;lsG5 t/ s]xL kbfy{nfO{ 6'j|mfpg ;ls“b}g 

eGg] s'/f k|i6 kfg{'xf];\ . h:t}M lrgLnfO{ ttfp“bf  sfa{g / kfgLsf] afkm aG5 

t/ kmnfd / PNd'lgodnfO{ ttfp“bf cs}{ kbfy{df 6'lj|m“b}g .  

  o;/L b'O{ jf b'O{eGbf a9L ;fwf/0f kbfy{x¿df 6'j|mfpg g;lsg] kbfy{nfO{ tTTj 

elgG5  egL atfpg'xf];\ . o:tf tTTjx¿ k|fs[lts / s[lqd u/L  hDdf 118 

cf]6f kTtf nfu]sf 5g\ eGg] s'/f k]l/of]l8s 6]a'nsf] cjnf]sg u/fO{  

atfpg'xf];\ . 

  ljBfyL{x¿nfO{ rf/ hgfsf] Ps ;d"x x'g] u/L 10 ;d"xdf ljefhg ug{'xf];\ . 1 

b]lv 20 ;Ddsf tTTjx¿sf] ;ª\s]t ePsf] sf8{ Ps ;d"xdf 2 cf]6f kg]{ u/L 

ljt/0f ug'{xf];\ . 

  Kf|To]s ;d"xsf ljBfyL{x¿nfO{ cfkm\gf] ;d"xsf] gfd / sf8{cg';f/sf] ;ª\s]t 

:d/0f ug{ nufpg'xf];\ . 
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 kfn}kfnf] ;d"x k]mb}{ gfd / ;ª\s]t ;Demg nufpg] / k]l/of]l8s 6]a'n cjnf]sg 

u/fO{ k]l/of]l8s 6]a'ndf kf/df0fljs ;ª\Vof a9\b} hfg] j|mddf tTTjx¿nfO{ 

ldnfO{ /flvPsf] x'G5 egL atfpg'xf];\ .  

  To:t} sfuh afNbf klg sfa{g / v/fgLdf kl/jt{g x'G5 . lrgL / sfuh b'j} 

of}lus x'g\ . b'O{ jf b'O{eGbf a9L tTTjx¿ ldnL ag]sf] kbfy{ g} of}lus xf] egL 

atfpg'xf];\ . 

  tTTjsf] ;a}eGbf ;fgf] s0fnfO{ s] elgG5 egL ;f]Wg'xf];\ . k/df0f'sf] lrq ePsf] 

rf6{ b]vfp“b} To;sf] agf]6 / kl/ro atfOlbg'xf];\ . 

  To:t} of}lussf] ;a}eGbf ;fgf] s0fnfO{ s] elgG5 egL ;f]Wg'xf];\ . 5nkmn u/fO{ 

c0f'sf] lrq ePsf] rf6{ b]vfp“b} To;sf] agf]6 / kl/ro k|i6 kfg{'xf];\ . 

  kfgL, vfg]g'g cflb s] s] ldn]/ ag]sf] x'G5, 5nkmn ug{ nufpg'xf];\ . kfgL b'O{ 

efu xfO8«f]hg / Ps efu clS;hg ldn]/ ag]sf] cyf{t\ (2H2 + O2      2H2O) 

x'G5 . vfg]g'g ;f]l8od / Snf]l/g ldn]/ ag]sf] cyf{t\ (2Na + Cl2       2NaCl) 

x'G5 egL k|i6 ug'{xf];\ . 

  ;d"xut ¿kdf ljBfyL{x¿df Ps Ps cf]6f k|of]ux¿ h:t} kmnfdsf] df]6f] tf/ 

ttfpg], d}g kufNg], a/km kufNg], sf7 jfNg], lrgL ttfpg] sfuh afNg], 

DofUg]l;od l/ag afNg] cflb sfo{ ug{ nufpg'xf];\ . oL lj|mofsnfkaf6 cjnf]sg 

ul/Psf s'/fx¿sf] ;"rL tof/ ug{ nufpg'xf];\ . 

  ;"rLsf] cfwf/df ef}lts / /f;folgs kl/jt{gnfO{ 5'6\ofpg nufpg'xf];\ . 

kbfy{sf] u'0f gabn]/ cj:yfdf dfq kl/jt{g x'g] k|lj|mofnfO{ ef}lts kl/jt{g / 

kbfy{sf] u'0fdf kl/jt{g eO{ gof“ kbfy{ aGg] k|lj|mofnfO{ /f;folgs kl/jt{g 

elgG5 egL atfpg'xf];\ . 

5== d"Nofª\sg k|lj|mof 

 3/df k|of]u ul/g] v'kf{, x“l;of jf rSs'nfO{ 1–2 lbg k|of]udf gNofp“bf  To;df 

s] kl/jt{g cfp“5 < of] s:tf] kl/j{tg xf], lsg < 5f]6s/Ldf n]v . 
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 kfgL, vfg] g'g, xfO8«f]Snf]l/s cDn, sfa{g8fOcS;fO8sf] c0f';"q n]v . 

 ljleGg k/df0f'sf] df]8]n agfp“bf  Electron, proton / Neutron sf] nflu l;dL, 

af]8L, s]/fp, h:tf leGg} bfgfx¿sf] k|of]u u/L agfpm .  

 df6fsf] u'Rrf / tf/sf] k|of]u u/L Li, Na==== k/df0f'sf] df]8n agfpm . 

 b}lgs hLjgdf b]v]sf b'O{ b'O{ tTTj / of}lus s] s] 5g\ / cg'ej u/]sf /f;folgs 

kl/jt{gx¿ s] s] 5g\, eg . 

^=lzIfsnfO{ yk hfgsf/L 

k/df0f'sf] df]8n (Model of Atom) 

yf]d;gsf] k/df0f' df]8]n (Thomson model of atom) –1899. 

la|l6; ef}ltszf:qL ;/ hf];]km yf]D;gn] ;'¿df k/df0f'sf] agf]6 ;g\ 1899 df k|:t't 

u/]sf lyP . pgn] To; df]8]nnfO{ Plum Pudding df]8]nsf] gfd lbP . pgn] k/df0f'sf] 

;tx s]xL C0ffTds rfh{ ePsf] s0f;lxt wgfTds rfh{o'St kfP . pgn] C0ffTds 

rfh{o'St s0f On]S6«f]gx¿ k/df0f'sf] ;txdf 5l/P/ /x]sf] x'G5 eGg] atfP .  

¿b/kmf]8{ k/df0f' df]8n (Rutherford model of atom ) - 1911  

la|l6; ef}ltszf:qL Ernest Rutherford n] cfÇgf] k|of]udf wgfTds rfh{ ;fgf] s]Gb|df 

Go'lSno; x'G5 eGg] kTtf nufP . pgn] C0ffTds rfh{o'St On]S6«f]gx¿ ;f}o{ kl/jf/df 

u|xx¿  3'd] em“} Go'lSno;nfO{ kl/j|mdf ub{5g\ egL JofVof u/]sf lyP . 

af]/ df]8n ( Bore model of atom) -1913 

8]lg; ef}lts zf:qLn] k/df0f'df On]S6«f]gx¿sf] zlSt Go'lSno;sf] lglZrt b'/Ldf /x]sf] 

x'G5 eGg] k|:tfj /fv] . On]S6«f]g Go'lSno;sf] lglZrt b'/Ldf dfq 3'D5 / zlSt ToxL 

Go'lSno;df s]lGb|t x'G5g\ . pgn] o;nfO{ quantized orbits gfdfs/0f u/] .  

:j|mf]l8Gu/ df]8n (Schrodinger model of atom)-1925 

c:6«]lnog ef}lts zf:qL Erwin schrodinger -clj{g :j|mf]l8Gu/_ n] ;g\ 1925  df 

k/df0f'sf] df]8]n kl/jlt{t ¿kdf k|:t't u/] . pgn] On]S6«f]gx¿ j[t ¿kdf sIfdf 

kl/j|mdf ub}{gg . a¿ On]S6«f]gx¿ lglZrt b'/Ldf Go'lSno;sf] jl/kl/ t/ª\lut x'G5g\ 
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eg] . of] df]8nn] ubf{ On]S6«f]gx¿sf] dfu{ kTtf nufpg dfq xf]Og, ;dLs/0fx¿ JofVof, 

Onf]lS6«f]gsf] t/ª\u / To;sf] If]q kTtf nufpg ;xh eof] .  

;|f]t M -OGsf6f{ OG;fSnf]lkl8of_ 

  Encarta Encyclopedia 

ttTTjx¿sf] ;ª\s]t 

x/]s tTTjnfO{ ;ª\s]tn] hgfOG5 . ;ª\s]tn] hgfp“bf tTTjsf] gfdsf] klxnf] cIf/n] 

hgfOG5 . Hydrogen sf] H, Carbon sf] C t/ af]Nbf v]/L hf]8 nfUg] cIf/af6 klg 

;ª\s]t ul/G5 . h:t} Chlorine – Cl,  Magnesium – Mg . 

tTTjx¿nfO{ Nofl6g zAbaf6 klg ;ª\s]t ul/G5 h:t} M 

  cª\u|]hL gfd   Nofl6g gfd  ;ª\s]t 

  ;f]l8od (Sodium)  Natrium              Na 

  kf]6fl;od(Potassium) Kalium              K 

k/df0f'sf] d]l8n :6]l/of] kmf]d -/]l8of], lk|mh h:tf pks/0fdf aflx/ /flvPsf] ;]tf] /ª\sf] 

vf]n_ jf df6f]sf] 8Nnf] k|of]u u/L agfpg ;lsG5 . 

              tf/   

      

              kmf]d jf df6f]sf 8Nnf] -Electron_ 

      

                                             kmf]d jf df6f]sf] 8Nnf] -Proton, Neutron_ 
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PsfO M 12  ld>0f (Mixture) 

cg'dflgt 3G6L M 14 -;}¢flGts 11 k|of]ufTds 3) 

1=  PsfO kl/ro 

o; PsfOdf ld>0f 5'6\ofpg] tl/sfx¿, ld>0fsf] pkof]lutf, 3f]nsf] kl/ro, 

lkmSsf / uf9f 3f]n, c;+Kt[Kt, ;+t[Kt / clt;+t[Kt 3f]n / b}lgs hLjgdf 3f]nsf] 

pkof]lutf ;dfj]z ul/Psf] 5 . o; kf7af6 ljBfyL{x¿n] ld>0f / 3f]nsf] b}lgs 

hLjgdf pkof]lutf j0f{g ug{ / ltgsf] Jojxfl/s k|of]u ug{ ;Ifd x'g] 5g\ . 

2=  l;sfO pknlAw  

 -s_  7f]; / t/nsf] ld>0f 5'6\ofpg] tl/sfx¿ -jfikLs/0f, pWj{kftg, 

;]lG6«kmo"lhª / dl0feLs/0fsf] j0f{g / k|bz{g ug{ 

 -v_  ld>0fsf] pkof]lutf j0f{g ug{  

 -u_  3f]nsf] kl/ro lbO{ lkmSsf / uf9f 3f]n 5'6\ofpg 

 -3_  ;Gt[Kt, c;Gt[Kt / clt;Gt[Kt 3f]nsf] pbfx/0f;lxt kl/ro lbg / k|bz{g 

ug{ 

 -ª_  b}lgs hLjgdf 3f]nsf] pkof]lutf j0f{g ug{  

3=  z}Ifl0fs ;fdu|L   

 sk'/, afn'jf, g'g, kfgL, df6f], ljs/, l:k|6 NofDk, lqkb :6}G8, tf/sf] hfnL, 

;f]nL,  j]l;g, g/d sk8f, lkm6sL/L, lgnf]t'yf], wfuf], lrof, 6]:66\o'a cflb . 

4= l;sfO ;xhLs/0f lj|mofsnfk 

  ljBfyL{x¿nfO{ cfkm\gf] j/k/ b]v]sf / cg'ej u/]sf ljleGg k|sf/sf ld>0fx¿sf] 

pbfx/0fx¿ k|:t't ug{ nufpg'xf];\ . tL ljleGg k|sf/sf ld>0fx¿DfWo] 7f]; / 

7f];, 7f]; / t/n tyf Uof; / Uof;sf] lDf>0f 5'6\ofpg nufpg'xf];\ . 

  kfgL ttfpFbf kfgL s] df kl/jt{g x'G5 < ljBfyL{x¿nfO{ ;f]Rg nufpg'xf];\ . 

kf7\ok':tsdf ljBfyL{nfO{ kfgL ttfpg nufpg'xf];\ / lgisif{ lgsfNg 
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nufpg'xf];\ . km]l/ jfkmnfO{ lr:;fpg nufpg'xf];\ . of] ljlwaf6 t/n kbfy{df 

ePsf ld>0fsf cjojx¿ 5'6\ofpg] ljlw g} jfikLs/0f ljlw xf] egL k|i6 

kfg'{xf];\ . o; ljlwsf] k|of]u u/L g'gkfgLsf] ld>0faf6 g'g 5'6\ofpg nufpg'xf]; 

. 

  Kff7\ok':tssf] lj|mofsnfk 1 sf] k|of]usf] nflu cfjZos ;fdu|L h'6fO{ k|of]ufTds 

lj|mofsnfk u/fpg'xf];\ / o;sf] lgisif{ k|:t't ug{ nufpg'xf];\ . 

 ;d"xut ¿kdf ljBfyL{x¿nfO{ pWj{kftg ljlwsf] k|of]usf] nflu cfjZos 

pks/0fx¿ lgb]{zg;lxt h8fg ug{ nufpg'xf];\ . a]l;gdf sk'/ / afn'jfsf] 

ld>0fnfO{ ttfpg nufpg'xf];\ / ;f]nLdf aflx/af6 leh]sf] g/d sk8f jf 

skf; /fVg lgb]{zg lbg'xf];\ . a]l;gnfO{ s]xL ;do ttfPkl5 cjnf]sg ug{ 

nufpg'xf];\ / cjnf]sgkl5 ljBfyL{x¿lar 5nkmn u/fO{ pWj{kftg ljlwsf] 

kl/efiff lbg / sk'/ / afn'jfsf] ld>0faf6 sk'/ 5'6\ofpg o;sf] k|of]u ug{ 

;Ifd agfpg'xf];\ . 

 Ps hgf ljBfyL{nfO{ sIffsf] cufl8 af]nfP/ afn'jf, rssf] w'nf] / kfgL 

/flvPsf] Knfl:6ssf] af]tnnfO{ 8f]/Ln] af“w]/ 3'dfpg nufpg'xf];\ . s]xL a]/ 

3'dfO{ ;s]kl5 ;a} ljBfyL{x¿nfO{ cjnf]sg ug{ nufpg'xf];\ / cjnf]sgkl5 

ljBfyL{x¿lar 5nkmn u/fO{ ;]lG6«km\o'lhª ljlwsf] kl/efiff lbg / ld>0f 

5'6\ofpg ;Ifd agfpg'xf];\ .  

  ;d"xut ¿kdf ljBfyL{x¿nfO{ s]xL lkm6ls/L jf -lgnf]t'yf]_ nfO{ tftf]kfgLdf 

ld;fP/ 3f]n agfpg lgb]{lzt ug'xf];\ . lkm6ls/Lsf] dfqf yKb} 3f]nnfO{ a9L 

uf9f afSnf] agfpg agfpg nufpg'xf];\ . 3f]n a]:;/L uf9f ePkl5 Pp6f wfuf] 

/fVg nufpg'xf];\ / To;sf] cjnf]sg ug{ nufO{ ljBfyL{x¿lar 5nkmn u/fO{ 

dl0feLs/0fsf] kl/efiff lbg / o;sf] k|of]u ug{ nufpg'xf];\ . 
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   ljBfyL{x¿nfO{ kfn}kfnf] cfh vfPsf] jf lkPsf] kbfy{sf] gfd ;f]Wb} z}Ifl0fs 

kf6Ldf l6Kg'xf];\ /  o;}u/L k|of]udf NofOg] kbfy{x¿sf] ;"rL agfpg nufO{ 

ljBfyL{lar 5nkmn ug{ nufO{ ld>0fsf] pkof]lutf j0f{g ug{ nufpg'xf];\ . 

   ;d"xut ¿kdf ljBfyL{x¿df g'g jf lrgLkfgLsf] 3f]n agfpg cfjZos 

;fdu|Lx¿ pknAw u/fO{ g'g jf lrgLkfgLsf] 3f]n agfpg nufpg'xf];\ . 3f]n 

tof/ ul/;s]kl5 pSt 3f]nsf] :jfb s:tf] x'G5 < g'g jf lrgL sxf“ lanfP/ 

uof] < g'g jf lrgLsf] s0f cfvf“n] b]Vg ;lsG5  ls ;ls“b}g < eGg] k|Zg 

ug{'xf];\ . o;af6 g'g jf lrgLsf] 3f]n ;dfg ld>0f xf] eGb} 3f]nsf] kl/efiff 

atfpg'xf];\ . 

   ;d"xut ¿kdf ljBfyL{x¿nfO{ b'O{ b'O{ cf]6f las/df cfwf hlt kfgL lnO{ 

Pp6fdf b'O{ rDrf lrgL / csf]{df rf/ rDrL lrgL /fVbf b'j}df 3f]n s] cGt/ 

kfp“5f} < lrgLsf] ;6\6f d;L /fv]/ klg k|of]unfO{ bf]xf]¥ofpg nufO{ 

ljBfyL{x¿lar 5nkmn u/fpg'xf];\ . o;af6 lkmSsf 3f]n / uf9f 3f]n 5'6\ofpg 

nufpg'xf];\ . 

  ;d"xut ¿kdf ljBfyL{x¿nfO{ kf7\ok':tssf]  lj|mofsnfk g+= 8 cg';f/ g'g 

kfgLsf] 3f]n -lrgL jf lgnf]t'yf]sf] klg agfpg ;lsG5_ agfpg nufpg'xf];\ . 

pSt 3f]ndf g'g yKb} hfbf x/]s k6s s] km/s b]lvG5, s] ;a} 3'lnt kbfy{ 

3'N5 t < eGg] k|Zgsf] pTt/ eGg nufO{ 5nkmnsf cfwf/df pSt 3f]ndf c¿ 

yk 3'lnt kbfy{ 3'nfpg ;lsG5 eg] pSt 3f]nnfO{ c+;t[Kt 3f]n elgG5 egL 

atfpg'xf];\ . 

  lj|mofsnfk g+= 8 cg';f/ g'g yKb} hf“bf Pp6f cj:yfdf k'u]/ yk]sf] g'g s] x'G5 

< 3'N5 ls 3'Nb}g < k|of]u u/L 5nkmn u/fp“b} pSt yk]sf] 3'lnt kbfy{ g3'Ng] 

cj:yfsf] 3f]nnfO{ ;+t[Kt 3f]n elgG5 egL kl/efiff lbg'xf];\ .  
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   ljBfyL{x¿nfO{ tof/ kfl/Psf g'g jf lrgLsf] clt ;+t[Kt 3f]n cjnf]sg u/fO{ 

h'g 3f]ndf 3'lnt kbfy{ yKbf pSt 3f]nsf] uf9“fkg 36]/ hfG5 eg] To;nfO{ 

clt ;+t[Kt 3f]n elgG5 egL atfpg'xf];\ . 

  Kff7\ok':tssf] lj|mofsnfk 9 cg';f/ c;+t[Kt, ;+t[Kt / clt;+t[Kt 3f]n agfO{ 

ljBfyL{x¿nfO{ kfn}kfnf] cjnf]sg u/fpg'xf];\ / cjnf]sgkl5 ltg} k|sf/sf 

3f]nx¿df g'gsf] dfqf a9fOlbPdf To;af6 cfpg] kl/0ffd s] xf]nf < ;f]Rg 

nufpg'xf];\ / k|of]u u/L lgisif{ k|:t't ug{ nufpg'xf];\ . 

   b}lgs hLjgdf 3f]nsf] pkof]lutfaf/] ;d"xut ¿kdf 5nkmn u/fO{ la¿jf, 

hgfj/n] 3f]nsf] pkof]u s;/L u/]sf 5g\ eGg] k|Zg ub}{ 3f]nsf] pkof]lutfaf/] 

j0f{g ug{ nufpg'xf];\ . 

5== d"Nofª\sg k|lj|mof 

 lj|mofsnfk g+= 2 nfO{ ljBfyL{nfO{ ug{ nufpg'xf];\ . 

 b'w bxL af6 dVvg s;/L 5'6\l6G5 < 

  lkm6\sL/Lsf] ;Gt[Kt 3f]naf6 lkm6ls/Lsf] dl0fe agfPs} tl/sfaf6 lrgLsf] 

;+t[Kt 3f]naf6 lrgLsf dl0fex¿ agfpm . 

 3f]nsf] dxTTj n]v . 
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PsfO 13  wft' / cwft' (Metal and Nonmetal) 

cg'dflgt 3G6L M 6 -;}¢flGts M4 k|of]ufTds M 2_ 

1=  PsfO kl/ro         

o; PsfOdf wft', cwft' / ld> wft'sf u'0f / leGgtf Pjd\ s]xL pkof]uL cwft' / 

ld> wft'x¿ ;dfj]z ul/Psf] 5 . ljBfyL{n] o; PsfOaf6 wft', cwft' / ld> 

wft'sf] u'0fx¿, ltgsf] leGgtf ;DaGwL hfgsf/L xfl;n ug'{sf ;fy} o;sf] 

Jofjxfl/s k|of]u ug{ ;Sg] 5g\ .  

2=  l;sfO pknlAw  

 wft', cwft' / ld> wft' -;Nkm/, cfof]l8g, lkTtn, sf“;_ sf u'0fx¿ atfO{ 

ltgLx¿lar leGgtf 5'6\ofpg  

3= z}Ifl0fs ;fdu|L  

 kmnfd, tfdf, cfNdf]lgodsf] tf/ jf kftf, sf7 df6f], 9'ª\uf, sfa{g /8,  

 aNa, ;]n, kmnfdsf] 8G8L, wft'sf] srf}/f, sk, kmnfdsf] lsnf cflb . 

4= l;sfO ;xhLs/0f lj|mofsnfk 

 ljBfyL{x¿nfO{ ;d"x ljefhg u/L ;fdu|Lx¿ h:t} sk, srf}/f, 8G8L, kftf, sf7 

cflbnfO{ kmnfdsf] lsnfn] sf]g{ nufpg'xf];\ . 

 kmnfdsf] 6'j|mf / sf7sf] 6'j|mf ef“Rg nufpg'xf];\ < s'g ;lhn} ef“lrG5 < 

 Pp6f sf7sf] 6'j|mfn] kmnfdsf] 808L, kftf, srf}/f, sf7, 9'ª\ufnfO{ lxsf{p“b} 

s'gsf] cfjfh ltvf] ;'lgG5 < ljBfyL{x¿nfO{ ;f]Rg nufpg'xf];\ . 

 sf7sf] 6'j|mf / kmnfdsf] 6'j|mfnfO{ Ps 5]pdf ttfp“bf s'gdf csf]{ 5]p;Dd rf“8f] 

tfT5, lsg < k|Zg ;f]Wg'xf];\ . 

 aNa, tf/ / ;]nsf] ;xfotfn] wft' tyf cwft' kbfy{x¿sf]] k|of]u u/L ljB't\, 

k|jfx x'g ;S5 / s'gaf6 x'g ;Sb}g, 5'6\ofpg nufpg'xf];\ . 

 dflysf k|of]u u/L ;s]kl5 ;d"xut ¿kdf 5nkmn u/fO{ wft' / cwft'sf] 

u'0fx¿ atfpg'xf];\ / ltgLx¿larsf] leGgtf 5'6\ofpg nufpg'xf];\ .  
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 xfdLn] efG;f sf]7fdf k|of]u ug]{ ef8f s'8fx¿ wft' jf cwft' jf ldl>t wft' 

dWo] s] s] x'g\ egL ljBfyL{nfO{ ;f]Wb} z}Ifl0fs kf6Ldf l6kf]6 ub}{ hfg'xf];\ .  

 l6kf]6 u/]sf ef8fx¿dWo] :6Ln, lkTtn, sf“;, :6]gn]; l:6n s] s] ldl;P/  

ag]sf x'G5g\ egL ljBfyL{x¿df 5nkmn  u/fpg'xf];\ .  

 ljBfyL{x¿nfO{ rf/ ;d"xdf ljefhg ug'{xf];\ / klxnf] ;d"xnfO{ lkTtn, bf];|f] 

;d"xnfO{ sfr, t];|f] ;d"xnfO{ uGws -;Nkm/_ / rf}+yf] ;d"xnfO{ cfof]l8g ljt/0f 

u/L  To;sf] ef}lts u'0f / / k|of]u ;DaGwdf ;d"xut¿kdf 5nkmn u/L k|:t't 

ug{ nufpg'xf];\ / cfjZos k[i7kf]if0f lbg'xf];\ . 

5== d"Nofª\sg k|lj|mof 

 lj|mofsnfk 1 cWoog u/L wft' / cwft'larsf] km/s kTtf nufO{ tflnsfdf e/ . 

 dflg;n] ld> wft'x¿ k|of]u ug'{sf sf/0fx¿ s] s] x'g\ < 

 lkTtn, sf“;, uGws, / cfof]l8gsf] PsPs pkof]ux¿ n]v .  

6= lzIfsnfO{ yk hfgsf/L 

 -s_ dflg;n] s8fkg a9fpg, /ª\uLg agfpg, kUng] tfkj|md 36fpg / lvof  

gnfUg] agfpg ldl>t wft'sf] pkof]u ub}{ cfO/x]sf 5g\ . 

 -v_ uGws cf}ifwL / af?b agfpg k|of]u ul/G5 . 
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wft' / cwft'larsf] km/s 

j|m=;= wft' cwft' 

1 wft'x¿ ;fdfGotof 7f]; cj:yfdf x'G5g\ 

. -ckjfbM ds{/L / u]lnod_ 

cwft'x¿ 7f];, t/n / Uof; ltg} 

cj:yfdf kfOG5g\ . 

2 wft'x¿ u/f}+ x'G5g\ . -ckjfbM ;f]l8od, 

kf]6fl;od, DofUg]l;od_ 

cwft'x¿ xn'sf x'G5g\ . 

3 wft'x¿ s8f / gkm'6\g] vfnsf x'G5g\ . 7f]; cwft'x¿ s8f t x'G5g\ t/ 

;lhn} km'6fNg ;lsG5 . 

4 wft'x¿ ljB't\ / tfksf ;'rfns x'G5g\ . 

ckjfbM l;;f 

cwft'x¿ ljB't\ / tfksf s'rfns 

x'G5g\ . ckjfb M u|fkmfO6 

5 wft'x¿nfO{ uf]nf] / y]Krf] agfpg ;lsG5 

. 

cwft'x¿nfO{ uf]nf] / y]Krf] agfpg 

;lsb}g . 

6 wft'sf] pDng] / hDg] tfkj|md 

;fdfGotof w]/} x'G5 . 

cwft'sf] pDng] / hDg] tfkj|md 

;fdfGotof yf]/} x'G5 . 

7 wft'x¿ 7f]lSs“bf :ki6 / ltvf] cfjfh 

cfp5 . 

cwft'x¿ 7f]lSs“bf :ki6 / ltvf] 

cfjfh cfpb}g . 

8 wft'x¿ rlDsnf x'G5g\ / cem rlDsnf 

agfpg ;lsG5 . 

cwft'x¿ rlDsnf x'b}gg\ / 

rDsfpg klg ;lsGg . 



68 
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PsfO 14 s]xL pkof]uL /;fogx¿ (Some Useful Chemicals)  

cg'dflgt 3G6L M 6 -;}¢flGts M 5 k|of]ufTds M 1_ 

1=  PsfO kl/ro 

o; PsfOdf s]xL pkof]uL /;fogx¿sf] ;fdfGo kl/ro / pkof]u ;dfj]z 

ul/Psf] 5 . of] PsfO kl9;s]kl5 ljBfyL{x¿ lkmgfon, a]lsª kfp8/, 8]6f]n, 

l86/h]G6, /f;folgs dnsf] kl/ro / b}lgs hLjgdf o;sf] pkof]usf] Jofjxfl/s 

1fg k|fKt ug]{ 5g\ . 

2=  l;sfO pknlAw  

 -s_ lkmgfon (phenol), 8]6f]n (Dettol), l86/h]G6 (Detergent) / /f;folgs 

dnsf] kl/ro / pkof]lutf JofVof ug{  

3= z}Ifl0fs ;fdu|L 

      k]mgf]n (Phenol), 8]6f]n (Dettol), l86/h]G6 (Detergent), /f;folgs dn tyf oL 

j:t'x¿sf] lel8of] cflb . 

4= l;sfO ;xhLs/0f lj|mofsnfk 

 ljBfyL{x¿nfO{ 6\jfOn]6 ;kmf ubf{, sk8f ;kmf ubf{, 3fp ;kmf ubf{, v]taf/Ldf 

la?jfsf] j[l¢ ljsf;sf] nflu k|of]u u/]sf tyf k|of]u ug{ ;lsg] j:t'x¿sf] 

gfd eGg nufpg'xf];\ / z}Ifl0fs kf6Ldf ;"rL tof/ ug'{xf];\ . 

 ;"rLa¢ ul/Psf /;fogx¿dWo] ljBfyL{x¿nfO{ km]gf]n, l86f]n, l86/h]G6 / 

/f;folgs dnsf] kl/efiff b|"t n]vg tl/sfaf6 n]Vg nufpg'xf];\ . 

 km]gf]n, l86f]n, l86/h]G6 / /f;folgs dnsf] kl/ro, agf]6, sfo{ jf 

pkof]lutf ;DaGwL lel8of] k|bz{g ug'{xf];\ / ljBfyL{x¿nfO{ cjnf]sg ug{ nufO{ 

d'Vo d'Vo a'“bfx¿sf] l6kf]6 ug{ nufpg'xf];\ . 

 tTkZrft\ ljBfyL{x¿nfO{ rf/ ;d"xdf ljefhg u/L tkl;nsf] ;d"xsf] 

gfdfs/0f ug{ nufO{ pSt ;d"xdf JolStut ¿kdf b|'t n]vg ljlwåf/f n]lvPsf 

s'/f, lel8of] cjnf]sg ubf{ l6kf]6 ul/Psf s'/f / 7f]; j:t'M l86f]n, l86f]n, 
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l86/h]G6 / /f;folgs dnsf] cjnf]sg tyf k|of]u u/]sf] cfwf/df kl/ro / 

pkof]lutf ;DaGwdf ;fdu|L tof/ kfg{ nufO{ ;d"xut ¿kdf k|:t't ug{ 

nufpg'xf];\ . 

;d"x -s_ km]gf]n M kl/ro, agf]6 / pkof]lutf 

;d"x -v_ l86f]n M kl/ro, agf]6 / pkof]lutf 

;d"x -u_ l86/h]G6 M kl/ro, agf]6 / pkof]lutf  

;d"x -3_ /f;folgs dn M kl/ro, agf]6 / pkof]lutf 

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

lzIfsn] ;d]t cfjZos k[i7kf]if0f lbg'xf];\ . 

 k|of]ufTds sfo{sf nflu km]gf]n, l86f]n / l86/h]G6n] ug]{ sfo{nfO{ gd'gfdf 

¿kdf sIffsf]7fleq jf aflx/ u/fpg'xf];\ . 

5== d"Nofª\sg k|lj|mof  

 ltd|f] 3/df k|of]u ug]{ /;fogx¿sf] gfd n]v / tL /;fogx¿ s] s] sfo{sf 

nflu k|of]u ul/G5, ;"rL agfpm . 

 km]gf]nnfO{ s]af6 agfOG5 <  

 sk8f ;kmf ug{ k|of]u ul/g] /;fogsf] gfd s] xf] < 

 gfO6«f]hg, kmf]:kmf]/; / kf]6fl;odsf] k|of]un] la¿jfnfO{ s] s] kmfObf x'G5 < 

 5f]6s/Ldf n]v . 

6 lzIfsnfO{ yk hfgsf/L 

 la?jfnfO{ h/f / kft, 6';f j[l¢sf nflu cnu cnu /f;folgs kbfy{ cfjZos 

k5{g\ . o;cGtu{t h/f j[l¢ / kmn k'i6 kfg{ km:kmf]/; dnsf] cfjZostf k5{ .  

 /f]u lg/f]ws Ifdtf a9fpg kf]6fl;od dnsf] cfjZostf k5{ eg] la¿jfsf] 

j[l¢sf nflu gfO6«f]hg dnsf] cfjZostf k5{ . 

 lkmgf]n (phenol) nfO{ sfaf]{lns Pl;8 (carbolic acid) klg elgG5 . of] 

aromatic organic compound xf] . o;sf] c0f';"q C6H5OH x'G5 . ;g\ 1834 
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df hd{g j}1flgs Runge n] coal tar af6 lkmgf]n agfPsf lyP / Toltv]/ 

o;sf] gfd coal - oil acid jf sfaf]{lns Pl;8 /flvPsf] lyof] . 

 l86f]n  (Dettol)  phenal(C6H5OH) 

   OH     OH  OH 

  

 

 CH3 

 H3oCl   carbolic acid 
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PPsfO 15   ;hLjx¿ (Living Beings) 
cg'dflgt 3G6L M 14 --;}¢flGts M 12 k|of]ufTds M 2_ 

1=  PsfO kl/ro          

o; PsfOdf 9f8 ePsf hgfj/x¿sf] juL{s/0f, Eofu'tfsf] hLjg rj|m, la¿jfsf] 

juL{s/0f, k"mn k'mNg] la¿jfsf] agf]6 / ljleGg efusf sfo{x¿ Pjd\ k"mnsf] agf]6 

/ sfo{ ;dfj]z ul/Psf] 5 . o; PsfOsf] cWoogkl5 ljBfyL{x¿n] cfkm\gf jl/kl/ 

kfOg] s]xL la?jf / hgfj/x¿sf] juL{s/0f ug{ / Eofu'tfsf] hLjg rj|m, k"mnsf] 

agf]6 / sfo{ cflbsf af/]df j0f{g ug{ ;Sg] 5g\ . 

2=  l;sfO pknlAw  

-s_ 9f8 ePsf] hgfj/x¿sf] juL{s/0f u/L t'ngf ug{  

-v_  Eofu'tfsf] hLjgrj|m ;lrq j0f{g ug{  

-u_ k"mn k'mNg] / gk'mNg] cfwf/df la?jfsf] juL{s/0f u/L k"mn k'mNg] la?jfsf 

ljleGg efusf] agf]6 / sfo{ ;lrq j0f{g ug{  

-3_  k"mnsf] agf]6 / sfo{ ;lrq j0f{g ug{ / k|of]u u/L b]vfpg  

3= z}Ifl0fs ;fdu|L 

df5f ju{, peor/, ;l/;[k kG5L ju{ / :tgwf/Lsf] Do'lhod :k]l;d]g rf6{, 

Eofu'tfsf] hLjgrj|m ePsf] rf6{, la¿jfx¿ ;ª\sng -h:t} M Rofp, d;_ jf 

plgp“sf] la¿jf ds}, tf]/Lsf] af]6, k"0f{ ¿kdf km'n]sf] eG6f -v';f{gL_ k"mn jf 

wt'/f]sf] k"mn, ;"Idbz{s oGq, kfp/f]6L cflb . 

4= l;sfO ;xhLs/0f lj|mofsnfk 

 k|bz{g ul/Psf 9f8 ePsf hgfj/x¿sf] Do'lhod :k]l;d]g tyf lrq b]vfp“b} 

ljBfyL{x¿nfO{ kfn}kfnf] cjnf]sg ug{ nufO{ oL afx]s cGo 9f8 ePsf 

hgfj/x¿sf] ;"rL tof/ ug{ nufpg'xf];\ . To;sf ;fy} 9f8 ePsf hgfj/x¿nfO{ 

kf“r ju{df ljefhg ug{ ;lsg] s'/f atfpg'xf];\ . 



73 
  

 :k]l;d]gsf] ¿kdf tof/ kfl/Psf] df5f / Eofu'tf] ljBfyL{x¿nfO{ cjnf]sg ug{ 

nufO{ 5nkmnsf] cfwf/df oL ju{sf  hgfj/x¿sf] ;fdfGo nIf0fx¿ atfpg 

nufpg'xf];\ . 

 :k]l;d]gsf] ¿kdf tof/ kfl/Psf] ;l/;[k cGtu{tsf hgfj/x¿ h:t}M ;k{, 5]kf/f], 

s5'jf / lrq rf6{df lgdf{0f ul/Psf] r/fsf] ljBfyL{x¿nfO{ cjnf]sg ug{ nufO{ 

5nkmnsf cfwf/df oL ju{sf hgfj/x¿sf] ;fdfGo nIf0fx¿ atfpg nufpg'xf];\ 

/ cfjZos k[i7kf]if0f lbg'xf];\ . 

 rf6{ jf Do'lhod :k]l;d]g k|bz{g u/L :tgwf/L hLjsf] cjnf]sg ug{ nufpg'xf];\ . 

ljBfyL{x¿nfO{ :tgwf/L ju{sf hgfj/x¿ h:t}M rd]/f, dflg;, ufO{ cflbdf kfOg] 

;fdfGo nIf0fx¿af/] atfpg'xf];\ . 

 Eofu'tfsf] hLjgrj|msf] Do'lhod :k]l;d]g jf rf6{ cjnf]sg ug{ nufpg'xf];\ . 

cjnf]sgkZrft\ 5nkmn ub}{ hLjgrj|msf r/0fx¿sf] ;"rL tof/ ug{ nufpg'xf];\ . 

Eofu'tf]sf] hLjgrj|msf r/0fx¿ ;dfj]z ul/Psf] rf6{ 6f“; ug'{xf];\ / k|To]s 

ljBfyL{nfO{ lrq agfpg nufO{ o;sf] hLJfgrj|m j0f{g ug{ nufpg'xf];\ / cfjZos 

k[i7kf]if0f k|bfg ug'{xf];\ . 

 ljBfyL{x¿nfO{ ljBfno jl/kl/ au}“rf jf cGoq ePsf s]xL k"mn gk'mNg]  

la?jfx¿ ;ª\sng ug{ nufpg'xf];\ . tL ;ª\sng ul/Psf la?jfx¿sf] ;"rL tof/ 

ug{ nufO{ ltgLx¿sf] ;fdfGo ljz]iftfx¿ 5nkmn u/fpg'xf];\ . k"mn gk'mNg] 

la?jfx¿sf] rf6{ b]vfp“b} 5nkmn ub}{ juL{s/0f ug{ nufpg'xf];\ . 

 kfp/f]6Lsf] 9';L, :kf/f]ufO/fnfO{ ;"Idbz{s oGqdf /fvL kfn}kfnf] cjnf]sg u/fO{  

5nkmn u/L lrq agfpg nufpg'xf];\ . 

 ljBfno jl/kl/ au}“rf jf cGoq ljBfyL{x¿ nuL k|To]s ljBfyL{x¿nfO{ k"mn k'mNg] 

la?jfsf] ;"rL tof/ ug{ nufpg'xf];\ . k"mn k'mNg] s]xL la?jfx¿ ;ª\sng u/L 

ljBfyL{x¿lar Ps cfk;df 5nkmn u/fO{ k"mn k'mNg] la¿jfsf efux¿sf] klxrfg, 

lrqfª\sg u/L h/f, sf08, kft, km"n, kmnsf] sfo{ atfpg nufpg'xf];\ . 
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 ;d"xut ¿kdf ljBfyL{x¿df Ps Ps tf]/Lsf] af]6 cjnf]sg u/fO{ cjnf]sgkl5 

o;sf ljleGg efux¿M h/f, sf08 (Stem), kft, k"mn, kmn, uf“7f (node) 

cGtuf“7f] (Internod), sf]lknf (bud) klxrfg ug{ nufO{ ltgLx¿sf] sfo{ k|:t't ug{ 

nufpg'xf];\ / cfjZos k[i7kf]if0f k|bfg ug'{xf];\ . 

 tf]/Lsf] la¿jfsf] h/f, kft, k"mn, kmn, sf08sf] agf]6 cjnf]sg ug{ nufpg'xf];\ / 

lrq agfpg nufO{ ljBfyLx¿lar Ps cfk;df 5nkmn u/fO{ tf]/L b'O{ bnLo 

la¿jf ePsf] / o;df d"n h/f d'Vo x'G5 . h;df k|fylds h/f l;w} df6f]leq 

j[l¢ x'b} hfg] ub{5 t/ k|fylds h/faf6 xf“luP/ lg:sg] låtLo h/f xf] egL 

atfpg'sf] ;fy} k|fylds h/f l;w} df6f]leq hfg] ePsfn] o;sf] 6'Kkf]nfO{ ¿6 

Sofk elgG5 egL k|i6fpg'xf];\ . o;sf] d"n/f]dn] df6faf6 kfgL / vlgh ;f]:g] 

sfd ub{5 egL atfpg'xf];\ .  

 ;d"xut ¿kdf ljBfyL{df lbOPsf] tf]/Lsf] k"mn -3G6L k"mn, wt'/f]sf] k"mn eP klg 

x'G5_ rf6{sf] ;xof]u lnP/ To;sf ljleGg efux¿ lkg / n]G;sf] ;xfotf lnP/ 

cjnf]sg ug{ nufpg'xf];\ . cjnf]sgkl5 k"mnsf ;a} efux¿ :ki6 b]lvg] u/L 

lrqf+sg ug{ nufpg'xf];\ / k|To]s efusf] sfo{ atfpg nufpg'xf];\ . o; sfo{df 

cfjZos k[i7kf]if0f k|bfg ug'{xf];\ . 

 Tff]/Lsf] hLjgrj|msf] Plgd]6]8 lel8of] k|bz{g ug'{xf];\ / ljBfyL{x¿nfO{ cjnf]sg 

ug{ nufO{ k/fu;]rg / uef{wfgdf x'g] k|lj|mofdf 5nkmn u/fpg'xf];\ / cfjZos 

k[i7kf]if0f k|bfg ug'{xf];\ . 

5== d"Nofª\sg k|lj|mof 

 ltd|f] a;f]jf; ug]{ :yn jf ufp“6f]ndf kfOg] hgfj/x¿ s] s] x'g\ < ltgLx¿sf] 

 ;"rL agfO{ s'g s'g ju{df kb{5g\, 5'6\ofpm . 

 Eofu'tf]sf] hLjg rj|msf cj:yfx¿ emlNsg] lrq agfO{ k|To]s cj:yfsf] j0f{g u/ 

. 

 k"mn k'mNg] / gk'mNg] la?jflar s'g} rf/ cf]6f leGgtf n]v . 
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 la?jfsf ljleGg efunfO{ cjnf]sg u/L lrq agfO{ tL efux¿sf] gfds/0f u/ . 

 u'R5] h/f / d"n h/flar b'O{ leGgtf n]v .  

 la?jfsf] sf08nfO{ vfB kbfy{sf] ¿kdf k|of]u ul/g] s'g} rf/ la¿jfsf] gfd n]v . 

 hflnbf/ lz/fj|md eg]sf] s] xf] < 

 kftsf] sfd s] xf] < 

 ljleGg lsl;dsf k"mnx¿sf] ;ª\sng u/L ltgLx¿sf ljleGg efusf] cWoog u/ 

/ tL efux¿sf] lrq agfO{ Ps Ps sfo{ n]v .  

^=  lzIfsnfO{ yk hfgsf/L 

Life cycle of Frog 
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PsfO 16  sf]if / tGt' (Cell and Tissue) 

cg'dflgt 3G6L M 9 -;}¢flGts M6 k|of]ufTds M 3_ 

1=  PsfO kl/ro 

o; PsfOdf hgfj/ / la?jf sf]ifsf cjojx¿sf] sfo{ Pjd\ Pssf]ifLo hLj -

cldjf_ / ax'sf]ifLo hLj -xfO8«f_ sf] z/L/ /rgfsf] ;fdfGo kl/ro ;dfj]z 

ul/Psf] 5 . o; PsfOsf] cWoogkl5 ljBfyL{x¿ hLjx¿ sf]ifaf6 lgdf{0f ePsf 

x'G5g\ eGg] Jofjxfl/s 1fg k|fKt ug{sf] ;fy} cldaf / xfO8«fsf] z/L/sf] 

agf]6af/]df hfgsf/L xfl;n ug]{ 5g\ . 

2=  l;sfO pknlAw  

-s_ hgfj/ / la?jfsf]ifsf cjojx¿sf] sfo{ j0f{g ug{  

-v_  Pssf]ifLo hLj -cldaf_ / ax'sf]ifLo hLj -xfO8«f_ sf] z/L/ /rgfaf/] 

;fdfGo kl/ro lbg 

3= z}Ifl0fs ;fdu|L 

 hGt' sf]if / jg:klt sf]ifsf] :nfO8, ;"Idbz{s oGq, sf]ifsf] rf6{k]k/ -lrq_, 

Kofh, se/ l:ne, jfr Unf;, ;fk|mflgg, cldaf / xfO8«fsf] lrq, xfO8«fsf] 

lel8of], Do'lhod :k]l;d]g cflb . 

4= l;sfO ;xhLs/0f lj|mofsnfk 

 Pp6f hLjn] hLjge/df s] s] sfo{ ub{5 < hLjx¿sf] z/L/ s'g s'g cª\ux¿ 

ldnL ag]sf x'G5g\ < eGg] k|Zgdf 5nkmn u/fp“b} ;a} cª\ux¿ sf]ifaf6 ag]sf 

x'G5g\ egL k|i6 kfg'{xf];\ . sf]ifsf] lrqsf] k|bz{g u/fp“b} sf]ifsf ljleGg efusf] 

5'6\6f5'6\6} sfo{ x'G5 egL 5nkmn u/fpg'xf];\ . o;/L hLjsf]if hLljt j:t'sf] 

;+/rgfTds / sfo{d"ns PsfO xf] egL k|i6 kfg'xf];\ . 

 Kofhsf] :nfO8 agfpg] tl/sf ljBfyL{nfO{ k|bz{g ub}{ ljBfyL{x¿nfO{ ;d"xut 

¿kdf ljefhg u/L k|To]s ;d"xnfO{ jfr Unf;, ;"Idbz{s oGq, se/ l:nk, 

;fk|mflgg, kfgL, Kofh ljt/0f u/L :nfO8 agfpg nufpg'xf];\ . 
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 Tfof/ kfl/Psf] Kofhsf] sf]ifsf] :nfO8 ;"Idbz{s oGqaf6 cjnf]sg u/fpg'xf];\ / 

lrq sf]g{ nufpg'xf];\ . 

 To;} u/L hGt'sf]ifsf] nflu ufnfleqsf] kftnf] TofGb|f jf df;' k;naf6 s'v'/fsf] 

df+;k]zL jf 5fnfsf] dl;nf] TofGb|f lgsfnL :nfO8 tof/L u/L cjnf]sg ug{ 

nufpg'xf];\ . o; sfo{sf] nflu ufnfleqaf6 TofGb|f lgsfNg Wofg lbg'kg]{ s'/fx¿ 

atfpg'xf];\ . ;"Idbz{saf6 ufnfsf] sf]ifsf] cjnf]sg ug]{ sfo{ kZrft\ lrq sf]g{ 

nufpg'xf];\ .  

 la?jf / hgfj/sf] lrq rf6{ 6f“;L cjnf]sg ug{ nufpg'xf];\ / ufnfsf] sf]if / 

Kofhsf] sf]ifsf] cjnf]sg / ljBfyL{x¿n] agfPsf] lrqnfO{ 6f“; ul/Psf] lrq;“u 

t'ngf ug{ nufpg'xf];\ / cfjZos k[i7kf]if0f lbg'xf];\ . 

 ljBfyL{x¿nfO{ sf]ifsf efux¿sf] ;ª\Vofcg';f/ ;d"x lgdf{0f ug'{xf];\ / k|To]s 

;d"xnfO{ ;f]xL sf]ifsf] efusf] gfd lbg'xf];\ . cfjZos cWoog ;fdu|Lsf] ¿kdf 

lj1fg lstfa k|of]u u/L ;d"xnfO{ k/]sf] sf]ifsf] efusf] sfo{x¿sf] ;"rL tof/ 

ug{ nufO{ k|:t't ug{ nufpg'xf];\ / o;sf sfo{df ;xhLs/0f ug'{xf];\ / lgDg 

lgisif{ k|:t't ug'{xf];\ M 

 sf]if leTtfn] la¿jf sf]ifnfO{ aflx/L rf]6k6s nfUgaf6 arfpg'sf ;fy} 

sf]ifnfO{ lglZrt cfsf/ lbG5 .  

 Eofs'nn] kfgL tyf vfgf ;~ro u5{ .  

 Knfl:68dWo] Snf]/f]Knf:6n] la¿jfnfO{ xl/of] agfp“5 .  

 dfO6«f]sf]lG8«ofn] zlSt pTkfbg u5{ . 

 Go'lSno;n] k|hgg tyf ;Dk"0f{ sf]ifsf] sfo{nfO{ lgoGq0f u5{ . 

 ;]n d]Da|]gn] cfjZos j:t'x¿ sf]ifleq l5g{ lbg] / cgfjZos j:t'x¿ 

aflx/ k7fpg] sfo{ u5{ . 
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 cldafdf slt cf]6f sf]ifx¿ x'G5g\ < o;sf] jf:f:yfg sxf F xf] < s] o;nfO{ 

gfª\uf] cf“vfn] b]Vg ;lsG5 < h:tf k|Zg ;f]Wg'xf];\ .  

 cldaf Pssf]ifLo hLj ePsfn] gfª\uf] cf“vfn] b]Vg ;ls“b}g / o;nfO{ b]Vgsf] 

nflu ;"Idbz{s oGqsf] cfjZos k5{ egL lgisif{ lbg'xf];\ . 

 ;"Idbz{s oGqsf] ;xfotfaf6 cldaf cjnf]sg u/fpg'xf];\ / cjnf]sg ul/Psf] 

cfwf/df cldafsf] lrq sf]g{ nufpg'xf];\ . tTkZrft\ cldafsf] lrq 6f“; u/L 

cjnf]sg u/fpg'xf];\ . lrqdf b]vfOPsf] / ;"Idbz{s oGqdf cjnf]sg u/]sfdf 

s] leGgtf kfOof] < atfpg nufpg'xf];\ . 

 lrqdf b]vfOPcg';f/ cldafsf] lrq agfpg nufO{ o;sf] agf]6, /rgfaf/] 

5nkmn u/fpg'xf];\ . 

 xfO8«fsf] :k]l;d]g cjnf]sg u/fpg'xf];\ . ;Dej eP k|f]h]S6/sf] ;xfotfaf6 

xfO8«fsf] lel8of] cjnf]sg u/fpg'xf];\ . cjnf]sgsf] cfwf/df lrq agfpg 

nufpg'xf];\ . 

 cjnf]]sg tyf lrqdf b]vfOcg';f/ o;sf] z/L/sf] agfj6, rfn, vfgf vfg] 

tl/sf, jf;:yfg cflb af/]df 5nkmn u/fpg'xf];\ . 

5 d"Nofª\sg k|lj|mof 

 Kofhsf] 6'j|mfaf6 kftnf] l´NnL lgsfnL s“frsf :nfO8df /fvL ;"Idbz{s 

oGqn] x]/L To;sf] lrq agfpm .  

 jg:klt sf]if / hGt' sf]ifsf] leGgtf b]lvg] u/L lrq agfpm . 

 dfO6«f]sf]lG8«ofnfO{ zlStsf] s]Gb| elgG5, lsg <  

 Knfl:68 slt k|sf/sf] x'G5 < k|To]ssf] Ps Ps gfd n]v . 

 cldafsf] gfdfª\lst ;kmf lrq agfpm . 

 cfp kfg]{ cldjfsf] gfd n]v . 

  xfO8«fsf] gfdª\lst ;kmf lrq agfpm . jiff{tsf] ;dodf 3/ j/k/ hd]sf] 

kfgLdf cjnf]sg u/L kfgLdf ePsf hLj klxrfg u/L cWoog u/ . 
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 hGt'sf]if / jg:klt sf]ifsf] df]8n agfpm .   

 tn lbOPsf] h:t} n]en gul/Psf] hGt'sf]if / jg:klt sf]ifsf] gS;f 

sfnf]kf6Ldf 6fF;L A,B,C… s] s] x'g\, kfn}kfnf] ;f]Wg'xf];\ . 

 

6== kl/of]hgf sfo{ 

Pp6f sf8{af]8{ jf afSnf] sfuh jf :6]l/of] kmf]ddf hGt' / jg:klt sf]ifsf] 

km/s km/s lrq agfO{ ;fgf ;fgf annfO{ laraf6 sf6]/ 6fF;L Go'lSno;sf] 

gd'gf, l;dL jf /fhdfsf bfgfsf] dfO6«f]sf]l8«odsf] gd'gf, k/fnsf 6'j|mf 6fF;L 

OG8f]KnflHds /]l6s'nd cflb ljleGg dfusf] df]8n agfO{ hGt'sf]if / jg:klt 

sf]ifsf] df]8n agfpg'xf];\ . /ª\uLg wfuf] / sfuhsf 6'j|mf 6fF;]/ klg of] 

lj|mofsnfk ug{ ;lsG5 . klxn] lzIfsn] agfO{ To;}u/L ljBfyL{nfO{ klg ug{ 

nufpg'xf];\ . 

7= lzIfsnfO{ yk hfgsf/L 

 k|f6f]KnfHd (Protopllasm) M k|f]6f]KnfHd hLjgsf] ef}ts cfwf/ elgG5 . 

;fO6f]KnfHd, Go'lSno;, Knfl:68 cflb h:tf sf]ifsf] ljleGg efux¿ 

k|f]6f]KnfHddf /x]sf x'G5g .  

 sf]if lemNnL M o;n] sf]ifnfO{ 3]/L /fv]sf] x'G5 . of] ;]ldkld{Pjn 

(Semipermeable) x'G5 . To;}n] o; lemNnLaf6 cfjZos / cgfjZos 

lrhx¿sf] cfbfgk|bfg x'G5 . 
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 Go'lSno; M sf]ifleq /x]sf] s]xL uf]nf jf c08fsf/ c¿ ;fO6f]KnflHds 

efux¿eGbf s]xL uf9f sf]ifsf] efunfO{ Go'lSno; elgG5 . o;n] sf]ifleq x'g] 

Zjf;k|Zjf; / Pl;ldn];g (assiilation) h:tf lj|mofsf] lgoGq0f ub{5 . d}y'lgs 

/ cd}y'lgs b'j} k|hgg lj|mofdf Go'lSno;sf] d'Vo e"ldsf /xG5 . sf]if ljefhg 

tyf j+zfg'ut u'0f k|;f/0f ug{df klg o;sf] d'Vo e"ldsf /x]sf] x'G5 .  

 Knfl:68 M jg:klt sf]ifdf Go'lSno;afx]s c¿ ;;fgf nueu uf]nfsssf/ 

efux¿ klg x'G5g\ . ltgLx¿dWo] Pp6f Knfl:68 klg xf] . logLx¿ ltg 

k|sf/sf] x'G5g\ .  

 (i) No'sf]Knf:6 (leucoplast) : logLx¿ /ªxLg x'G5g\ / k|foM la¿jfsf] h/f 

/ cGo leqL efudf /x]sf] sf]ifdf kfOG5g\ . 

 (ii)  Snf]/f]Knf:6 (chloroplast) M oL Knfl:68x¿ xl/of /ªsf ePsfn] 

xl/ts0f  elgG5 . logLx¿ la¿jfsf] kftdf kfOG5g\ . la¿jfn] log}sf] 

;xfotfaf6 vfgf agfp“5 .  

 (iii) j|mf]df]Knf:6 (Chromoplast) M logLx¿ /ª\uLg Knfl:68 x'g\ . j|mf]df]Knf:6 

   la¿jfsf] k"mn, kmn cflb efusf sf]ifdf kfOG5 .  

  ;]G6«f]hf]d M hGt'sf]ifsf] Go'lSno;;“u} /x]sf] ;fgf] efunfO{ ;]G6«fhf]d  

elgG5 . of] la¿jf sf]ifdf x'“b}g . ;]G6«f]hf]dleq ;]lG6«cf]n x'G5 . h'g sf]if 

ljefhgsf a]nf b'O{ efudf ljefhg eO{ b'O{ w|'jtkm{ hfG5 . To;}n] sf]if 

ljefhgdf o;n] d'Vo e"ldsf v]Nb5 .  

 dfO6«f]sf]lG8«of M logLx¿ w]/} ;fgf / w]/} ;ª\Vofdf sf]ifdf /x]sf] x'G5g\ . log} 
sf]ifsf efux¿af6 Zjf;k|Zjf;df sf]ifnfO{ rflxg] zlSt k|fKt x'G5 . To;}n] 
o;nfO{ Power house klg elgG5 .  

 sf]if leTtf M jg:klt sf]ifdf sf]if leNnLeGbf aflx/ ;]n'nf]h gfds lghL{j 
kbfy{af6 ag]sf] sf]if leTtf x'G5 . o;n] sf]ifsf] /Iff ug'{sf ;fy} la¿jfnfO{ bx|f] 
x'g dbt ub{5 . o;df dl;gf l5b|x¿ x'G5g\ . h;af6 cfjZos kbfy{ leq / 
cgfjZos kbfy{ aflx/ hfG5g\ .  
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  PPsfO 17  hLjg k|lj|mof (Life process) 

cg'dflgt 3G6L M12 -;}¢flGts M 10 k|of]ufTds M 2) 

1= PsfO kl/ro  

o; PsfOdf la?jf / hgfj/df x'g] Zjf;k|Zjf; lj|mof, dfgj kfrg  k|0ffnL / 

hLjdf x'g] lgisf;gnufotsf ljifoj:t'x¿ ;dfj]z ul/Psf 5g\ . oL 

ljifoj:t'x¿sf] 1fg, l;k / wf/0ff ljsf; ug{ ljBfyL{x¿nfO{ cjnf]sg ug]{, 

ljZn]if0f ug]{, cg'dfg ug]{, lgisif{ lgsfNg] h:tf lj|mofsnfkx¿df ;+nUg 

u/fpg'k5{ . ljBfyL{x¿nfO{ oL ljleGg lj|mofsnfk u/fpg'k"j{ tof/L ug'{kb{5 . k"j{ 

tof/Lsf nflu ;fdu|Lsf] ;ª\sng, 5gf]6 / k/LIf0f ug'{kb{5 . ;xL kl/0ffd cfpg] 

;'lglZrt eO;s]kl5 dfq sIffdf lj|mofsnfk u/fpg'kb{5 . o; PsfOdf lbOPsf 

ljifoj:t'af6 ljBfyL{x¿ kfrg lj|mofsf] JofVof ug{ tyf la¿jf / hgfj/df x'g] 

lgisf;g lj|mofsf] kl/ro lbg / j0f{g ug{ ;Ifd x'g]5g\ .  

2=  l;sfO pknlAw  

-s_ Zjf;k|Zjf;sf] kl/ro lbg / hgfj/ / la¿jfdf x'g] Zjf;k|Zjf;sf 

cª\ux¿ -:6f]df6f, luN;, :kfO/fsn, kmf]S;f]_ sf] j0f{g ug{  

-v_ hgfj/ / la¿jfdf x'g] Zjf;k|Zjf; lj|mofsf] ;fdfGo j0f{g ug{   

-u_ dfgj z/L/df kfrg k|0ffnLsf] kl/ro lbg / j0f{g ug{  

-3_ la¿jf / hgfj/df x'g] lgisf;g lj|mofsf] kl/ro lbg / j0f{g ug{   

3=  z}Ifl0fs ;fdu|L 

 la¿jfsf kft, u8\of}nf, h'sf, ;fª\nf, k'tnL jf km6\ofªu|f, df5f jf r]kfuf8, 

kmf]S;f]sf] df]8n jf ;kmf lrq, :6f]df6fsf] ;kmf lrq, dfgj kfrg k|0fnLsf]  

df]8]n jf lrq, dfgj d"q k|0ffnLsf] lrq, udnf;lxtsf] la?jf, ;]tf] Knfl:6ssf] 

emf]nf, kfgL, a]n'g – @, l;;L !, ss{, kftnf] Knfl:6s l;6, /a/ 6\o'a, Y 

cfsf/sf] gnL, wfuf] cflb . 
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4=  l;sfO ;xhLs/0f lj|mofsnfk 

-s_ k|bz{g tyf cjnf]sg -Zjf;k|Zjf;_ 

  Pshgf ljBfyL{nfO{ cufl8 af]nfpg'xf];\ . pSt ljBfyL{nfO{ cGo ljBfyL{lt/ kmsf{O{ 

Ps}l5g gfs / d'v aGb ug{ nufpg'xf];\ . ca p;nfO{ s:tf] cg'ej eof] eg]/ 

;f]Wg'xf];\ . cGo ljBfyL{x¿nfO{ klg ;f]xL lj|mofsnfk ug{ nufpg'xf];\ . ;a};“u 

j|mdzM pgLx¿sf] cg'ej JoSt ug{ nufpg'xf];\ . o;kl5 xfdLn] jfo'd08naf6 

gfs x'“b} leq xfjf lng] / leqsf] xfjf aflx/ kmfNg] ub{5f“}, o;nfO Zjf; k]mg'{ 

cyf{t\ afx\o Zjf;k|Zjf; elgG5 egL k|i6 kfg'{xf];\ . 

  xfdLn] h:t} ;a} hLjn] Zjf; km]5{g\ eGg] s'/f k|i6 kfg'{xf];\ . hLjsf] agfj6 / 

cfsf/ k|sf/cg';f/ Zjf;k|Zjf; ug]{ cª\ux¿ klg km/s km/s x'G5g\ eGg] s'/f 

:ki6 kfg'{xf];\ .  

  ljBfyL{x¿nfO{ vfgf gvfPsf] a]nf s'g} sfd ug{ lsg ufx|f] x'G5 egL k|Zg ub}{ 

5nkmn u/fpg'xf];\ . clg sfd ug{sf] nflu zlStsf] cfjZostf kb{5 eGg] s'/f 

atfOlbg'xf];\ . o;} j|mddf ;a} hLjnfO{ cfkm\gf] hLjg k|lj|mof ;~rfngsf] nflu 

zlStsf] cfjZostf kb{5 / pgLx¿n] vfgfaf6 zlSt k|fKt ub{5g\ eGg] s'/f 

k|i6 kfg'{xf];\ . 

  vfgfaf6 k|fKt Un'sf]h Zjf;k|Zjf; lj|mofåf/f lnPsf] clS;hg;Fu ldnL zlSt 

lgdf{0f x'G5 eGg] s'/f atfpg'xf];\ . o;/L Zjf;k|Zjf; eg]sf] clS;hg / 

vfgflar /f;folgs k|ltlj|mof eO{ zlSt lg:sg] lj|mof xf] h;nfO{ cfGtl/s 

Zjf;k|Zjf; egL k|i6 kfg'{xf];\ . 

C6H12O6   +  O2              CO2  + H2O + Energy 

  olb ;Dej ePdf u8\of}nf jf h'sf jf Eofu'tf b]vfO{ logLx¿sf] 5fnfsf] 

cjnf]sg u/fpg'xf];\ . cGoyf logLx¿sf] lrq b]vfO{ logLx¿n] s]af6 Zjf; 

k]mb{5g\ xf]nf < eGg] k|Zgdf 5nkmn u/fpg'xf];\ . cGTodf logLx¿sf] 5fnf g/d 

/ cf]l;nf] x'g] / 5fnfåf/f g} Zjf; k]mg]{ s'/f atfpg'xf];\ . 
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  ljBfyL{x¿nfO{ ;fª\nf, k'tnL jf ls/fx¿ b]vfO{ logLx¿n] sxf“af6 Zjf;  

k]mb{5g\ egL k|Zg ug'{xf];\ . ls/fx¿ e'O{df a:bf z/L/sf] tNnf] efu tndfly 

ub{5g\ lsg xf]nf < egL 5nkmn u/fpg'xf];\ / cGTodf To;f] ug'{sf] sf/0f 

Zjf;k|Zjf; xf] / ls/fx¿n] Zjf;gnLaf6 Zjf; k]mg]{ sfd ub{5g\ eGg] s'/f 

k|i6 kfg'{xf];\ . ls/fx¿ b]vfO{ k|b{zg ubf{ ;a} ls/fx¿ ;dfTg jf 5'g x'G5  

x'“b}g, s]xL ls/fx¿ ljiffn' x'g ;S5g\ eGg] ljifodf ;fjwfg u/fpg'xf];\ . 

  ljBfyL{x¿nfO{ df5f jf Eofu'tfsf] r]kfuf8f b]v]sf 5f} < egL k|Zg  

ug'{xf];\ . df5fsf] :k]l;d]g jf lrq b]vfO{ logLx¿n] sxf“af6 Zjf; k]m5{g\ eGg] 

ljifodf 5nkmn u/fpg'xf];\ . ;Dej ePdf df5f jf r]kfuf8fn] km'nsfaf6 Zjf; 

k]m/]sf] lel8of] b]vfpg'xf];\ / logn] km'nsfaf6 Zjf; k]mg]{ s'/f atfOlbg'xf];\ . 

  kmf]S;f]sf] df]8n jf ;kmf lrq b]vfO{ kG5L, hgfj/ tyf dflg;x¿n] kmf]S;f]af6 

Zjf; k]mg]{ s'/f atfOlbg'xf];\ . dflg;df x'g] Zjf;k|Zjf; lj|mofsf] j0f{g ug'{xf];\ 

. 

--v_ k|of]ufTds lj|mofsnfk 

   b'O{ cf]6f a]n'g, ! l;;L, ss{, kftnf] Knfl:6s, 

/j/ 6\o'j, Y cfsf/sf] gnL, wfuf] cflbsf] 

;xfotfn] lbOPsf] lrqdf h:t} kmf]S;f]sf] df]8n 

tof/ ug{ nufpg'xf];\ . o; df]8]nsf] k|bz{g u/L 

dfgj z/L/df x'g] Zjf;k|Zjf; k|lj|mofsf] JofVof 

ug{ nufpg'xf];\ . 

  la?jfsf] kft lnP/ To;sf] k5fl8lt/sf] efu 

cjnf]sg ug{ nufpg'xf];\ /  dfl;gf Kjfnx¿ x'g] 

s'/f atfpg'xf];\ . oL dl;gf Kjfn jf l5b|x¿ :6f]df6f x'g\ egL lrqåf/f 

b]vfpg'xf];\ . lrqsf] dfWodaf6 la?jfn] :6f]df6faf6 Zjf; km]g]{ s'/f :ki6 

kfl/lbg'xf];\ . 
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-u_ k|bz{g, cjnf]sg tyf lrqn]vg 

  Dffgj z/L/df x'g] kfrg k|0ffnL ;DaGwdf ljBfyL{x¿nfO{ vfg]gfnL, ¥ofnu|GyL, 

d'v, cfdf;o, 7'nf] cfGb|f, ;fgf] cfGb|f, 8\o'8]gd zAbnfO{ j|md ldnfpg 

nufpg'xf];\ . 

  dfgj kfrg k|0ffnLsf] df]8]n jf lrq k|bz{g u/L ljBfyL{x¿nfO{ cjnf]sg ug{ 

nufpg'xf];\ . To;kl5 k|To]s ljBfyL{nfO{ kfrg k|0ffnLsf] lrq agfpg 

nufpg'xf];\ . pSt lrqdf kfrg k|0ffnLdf efu lng] ;Dk"0f{ cª\ux¿sf] 

gfdfª\sg ug{ nufpg'xf];\ . 

  kfrg k|0ffnLdf efu lng] cª\ux¿af/] 5nkmn u/fpg'xf];\ . kfrg k|0ffnLsf] s'g 

:yfgdf s'g kfrg u|GyL /x]sf] x'G5 / To;df /xg]  kfrg /; / OGhfOdsf] 

gfd s] xf] eGg] af/]df 5nkmn ug{ nufO{ rf6{ agfpg nufpg'xf];\ . 

  kfrg lj|mofsf af/]df 5nkmn u/fpg'xf];\ / lzIfsn] lgisif{ atfO{ k|i6  

kfl/lbg'xf];\ . kfrg lj|mofaf6 ag]sf kbfy{af6 g} zlSt k|fKt ug]{, z/L/sf] jl[¢, 

dd{t ug]{ tyf z/L/nfO{ :j:y /fVg dbt ug]{ s'/f :ki6 kfg'{xf];\ . 

  lgDg k|Zgdf dlitis dGyg (Brain storming) u/fpg'xf];\ . 

– xfdL bf}l8“bf xfd|f] z/L/df lsg kl;gf cfp“5 < 

– xfdLnfO{ lb;flk;fa lsg cfjZos kb{5 <  

  dfly plNnlvt k|Zgdf dGyg ePsf s'/fx¿nfO{ ;d]6L z/L/nfO{ grflxg] 

lrhx¿ z/L/af6 aflx/ kmfNg'kb{5 . o:tf cgfjZos kbfy{x¿ z/L/af6 aflx/ 

kmfNg] k|lj|mofnfO{ lgisf;g elgG5 egL k|i6 kfl/lbg'xf];\ . 

  xfdLn] lb;f, lk;fa, kl;gf, sfa{g8fOcS;fO8 cflb aflx/ lgisf;g ub{5f}“ egL 

atfpg'xf];\ . o;}u/L la¿jfn] klg kftsf] :6f]df6faf6 sfa{g8fOcS;fO8 / kfgL 

aflx/ kmfNb5 egL k|i6 kfg'{xf];\ . 
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k|of]ufTds lj|mofsnfk 

    Pp6f udnf;lxtsf] la¿jf lnO{ 

To;df kfgL /flvlbg'xf];\ . lrqdf 

b]vfP em“} udnfsf] la¿jfnfO{ 

;]tf] Knfl:6ssf] emf]nfn] 5f]kL 

s]xL a]/ 3fddf /fvL lbg'xf];\ . 

To;kl5 ljBfyL{x¿nfO{ j|mdzM 

cjnf]sg ug{ nufpg'xf];\ . udnfsf] Knfl:6sleq kfgLsf] yf]kf b]lvG5g, tL 

kfgLsf] yf]kf sxf“af6 cfPsf xf]nfg\ egL 5nkmn u/fpg'xf];\ . o; k|of]usf] 

lgisif{sf] ¿kdf la¿jfn] a9L ePsf]  kfgL kftsf] dfWodaf6 aflx/ 

kmfNb5 . o; lj|mofnfO{ pT:j]bg (Transpiration) elgG5 egL atfpg'xf];\ . 

k|bz{g tyf 5nkmn 

    d"q k|0ffnLsf] lrq b]vfO{ o;af6 xfd|f] z/L/df lgisf;g lj|mof s;/L x'G5 eGg] 

af/]df 5nkmn u/fpg'xf];\ . o;} u/L kmf]S;f], sn]hf] d[uf}nf, 5fnf 7'nf] cfGb|f 

cflbaf6 lgisf;g x'g] k|lj|mof / j:t'x¿sf] af/]df 5nkmn u/fO{ lg:sif{ lbg'xf];\ . 

5=d"Nofª\sg k|lj|mof 

-s_ lzIf0f l;sfOsf j|mddf k|Zgf]Tt/ u/]/ d"Nofª\sg ug'{xf];\ h:t} M 

i. Zjf;k|Zjf; lj|mof eg]sf] s] xf] < 

ii. Eofu'tfn] s'g cª\uaf6 Zjf;k|Zjf; ub{5 < 

iii. ls/fx¿df Zjf; k]mg{ s'g cª\u /x]sf] x'G5 < 

iv. df5fn] s'g cª\uaf6 Zjf; k]mb{5g\ < 

v. lgisf;g eg]sf] s] xf] < 

vi. la¿jfsf] lgisf;g cª\u s'g xf] < 
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vii. dflg;df lgisf;g lj|mofsf nflu s'g s'g cª\ux¿ /x]sf x'G5g\ <  tL cª\un] 

s;/L sfo{ ub{5g < 

-v_ cjnf]sgaf6 klg d"Nofª\sg ug'{xf];\ . 

   la¿jfn] kftsf] :6f]df6faf6 a9L ePsf] kfgL pT;h{g u/L kmfNb5 eGg] sfo{sf] 

k|of]ufTds lj|mofsnfk u/fpg] / pSt sfo{ ug]{ j|mddf pgLx¿sf] l;k k/LIf0f 

ug{ ;lsG5 . 

-u_ k|of]ufTds sfo{ ug{ nufO{ To;sf] d"Nofª\sg ug'{xf];\ . 

  ljBfyL{nfO{ cfjZos ;fdu|L pknAw u/fO{ kmf]S;f]sf] df]8n agfpg nufpg'xf];\ / 

pSt sfo{sf] d"Nofª\sg ug'{xf];\ . 

6=lzIfsnfO{ yk hfgsf/L 

  Zjf;k|Zjf; eGgfn] vfBkbfy{nfO{ clS;hgsf] ;xfotfn] 6'S|ofO{ zlSt pTkfbg 

ug]{ k|lj|mof xf] . Zjf;k|Zjf; klg d'Vo b'O{ k|sf/sf] x'G5 . -!_ P/f]ljs 

(Aerobic) -@_ PgP/f]ljs (Anaerobic) Zjf;k|Zjf; 

  P/f]ljs Zjf;k|Zjf; M kfrg k|0ffnLaf6 k|fKt x'g] Un'sf]h / clS;hglar 

/f;folgs k|ltlj|mof eO{ sfa{g8fOcS;fO8, kfgL / zlSt aGg] k|lj|mof g} 

P/f]las Zjf;k|Zjf; xf] .  

  PgP/f]las Zjf;k|Zjf; M clS;hgsf] pkl:yltlagf g} Un'sf]h ljleGg 

OGhfOdx¿;“u /f;folgs k|ltlj|mof u/L 6'lj|mg] / zlSt lgdf0f{ x'g] k|lj|mofnfO{ 

PgP/f]las Zjf;k|Zjf; elgG5 . xfdLnfO{ s8f kl/>d ubf{, la¿jfsf] lap 

cª\s'/0f x'“bf w]/} zlSt cfjZos  kb{5 . To; cj:yfdf P/f]ljssf ;fydf 

PgP/f]ljs Zjf;k|Zjf; lj|mof klg x'G5  .  P/f]lasdf eGbf PgP/f]las 

Zjf;k|Zjf; lj|mofdf sd zlSt lg:sG5 . 

 hLjx¿sf] agfj6 / ljsf;cg';f/ lgisf;g lj|mof klg km/s x'G5 . Pssf]iLfo 

hLjdf sf]ifLo lgisf;g x'G5 eg] 7'nf hLjx¿df lgisf;gsf nflu ljz]if 
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cª\ux¿ /x]sf x'G5g\ . h:t} M dflg;df 5fnf, kmf]S;f], d[uf}nf, 7'nf] cfGb|f, 

la?jfdf :6f]df6f, af]j|mf cflbaf6 lgisf;g x'G5 .  
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PsfO 18  k[YjLsf] agfj6 (Structure of the Earth) 

cg'dflgt 3G6L M 6 -;}¢flGts – 5 k|of]ufTds – 1_ 

1=  PsfO kl/ro  

ljleGg hLjhGt' tyf jg:kltx¿ k[YjLsf] ;txdf x's{g] / a9\g] u5{g\ . dflg;n] 

klg cfkm\gf ultljlwx¿ hldgsf] ;txdf g} ;~rfng ub{5g\ . k[YjLsf] ;txdf 

st} g/d df6f] 5 eg] st} s8f r6\6fg 5 . o; PsfOdf r6\6fgsf] agfj6 / 

ef}lts u'0fx¿, r6\6fgsf k|sf/x¿, dxTTj / pkof]lutf tyf r6\6fgsf] klxrfg 

h:tf ljifoj:t'x¿ ;dfj]z ul/Psf 5g\ . o; PsfOdf ljBfyL{x¿ oL ljifoj:t'sf] 

1fg, l;k / wf/0ff ljsf; ug{ ;Ifd x'g] 5g\ .  

2=  l;sfO pknlAw  

 -s_ r6\6fgsf] kl/efiff lbO{ o;sf] agfj6 / ef}lts u'0fx¿ JofVof ug{  

 -v_ ljleGg k|sf/sf r6\6fgx¿sf] kl/ro lbO{ dxTTj / pkof]lutf atfpg  

 -u_ g]kfndf kfOg] s]xL dxTTjk"0f{ r6\6fgx¿sf] klxrfg ug{  

3= z}Ifl0fs ;fdu|L 

r6\6fgsf] agfj6 / k|sf/ ;DaGwL tof/L rf6{, r6\6fgsf] gd'gfx¿, u|]gfO6, 

Ko'ld;, clA;l8og, kTy/x¿ anf}6] 9'ª\uf, r'g9'ª\uf, dfa{nsf 6'j|mf, sª\Unf]d/]6, 

u|fdfO6 :n]6, afn'jf, sª\s8\ cflb r6\6fg / df6f]sf ;ª\slnt gd'gfx¿ cflb . 

4= l;sfO ;xhLs/0f lj|mofsnfk 

-s_ r6\6fgsf] kl/ro / ef}lts u'0fx¿ 

  Tfkl;nsf] lrq b]vfO{ lgDg k|Zgdf dl:tis em~hf ljlw k|of]u ug'{xf];\ . 
1. Kf[YjLsf] agf]6 slt efux¿ /x]sf 5g\ < 
2. xfdL a;]sf] :yfg k[YjLsf] agf]6df s'g efu cGtu{t k5{ < 

3. b'j} lrqsf] cjnf]sgaf6 k[YjLsf] agf]6 ;DaGwL s] s] kIfx¿ b]vfOPsf] 

5 < 
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  r6\6fg eg]sf] s] xf] < of] slt k|sf/sf] x'G5 < oL k|Zgx¿ z}Ifl0fs kf6Ldf 

n]Vg'xf];\ / ljBfyL{x¿nfO{ ;f]Rg], hf]8L agfpg] / ;f]r]sf] s'/f cfkm\gf] hf]8LnfO{ 

cg'ej cfbfg k|bfg ug{ nufpg'xf];\ . ljBfyL{x¿n] k|:t't u/]sf cg'ejx¿nfO{ 

;d]6\b} r6\6fgsf] kl/efiff / o;sf] k|sf/ ;DaGwL lgisif{ k|:t't ug'{xf];\ . 

  ljBfyL{x¿nfO{ ltg ltg hgfsf] ;d"xdf ljefhg u/L r6\6fgsf ;ª\slnt s]xL 

gd'gfx¿nfO{ ;d"xut ¿kdf ljt/0f u/L cjnf]sg ug{ nufpg'xf];\ / cjnf]sg 

ubf{ To;sf] agfj6, /ª tyf s8fkg s:tf] 5, x]g{ nufO{ cfk;df t'ngf ug{ 

nufpg'xf];\ . oL r6\6fgsf 6'j|mfx¿dWo] Ps cfk;df sf]g{ nufP/ g/d / s8f 

r6\6fg 5'6\ofpg nufpg'xf];\ . o;} j|mddf r6\6fgsf ef}lts u'0fx¿sf] rf6{ 

agfpg nufpg'xf];\ . 

-v_  r6\6fgsf] k|sf/ / ltgsf pbfx/0f tyf u'0fx¿ 

  ljBfyL{x¿nfO{ ltg ;d"xdf ljefhg ug'{xf];\ . klxnf] ;d"xnfO{ cfUg]o, bf];|f]  
;d"xnfO{ kl/jlt{t / t];|f] ;d"xnfO{ kq] r6\6fgsf] gfd lbg'xf];\ .  

  Rf6\6fgsf] k|sf/sf] pbfx/0fx¿sf] jf:tljs r6\6fg ;d"xsf] gfdcg';f/ ljt/0f 

ug'{xf];\ / ltgsf u'0fx¿sf] ;"rL tof/ ug{ nufpg'xf];\ . 
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  Rf6\6fgsf k|sf/x¿ / ltgsf pbfx/0f tyf u'0fx¿ ;DaGwL tof/ ul/Psf] 

lel8of] k|f]h]S6/af6 k|bz{g ug{'xf];\ . ljBfyL{x¿n] ;d"xut ¿kdf tof/ kf/]sf] 

k|:t'tL ;fdu|L / lel8of] cjnf]sgåf/f b]vfOPsf kIfx¿lar t'ngf ug{ nufO{ 

5'6]sf] s'/f eP ;f]xL ;"rLdf ;dfj]z ug{ nufpg'xf];\ / ;d"xut ¿kdf k|:t't 

ug{ nufpg'xf];\ . cfjZos k[i7kf]if0f;lxt lgisif{ k|:t't ug'{xf];\ . 

  Ko'ld;, clA;l8og, u|]gfO6, :n]6, ;ª\u'l6sf, :of08:6f]g, ;]n, r'g9'ª\uf cflbsf 

gd'gfx¿ b]vfO{ logsf] dxTTj / pkof]lutfaf/] 5nkmn u/fpg'xf];\ . logLx¿ jf 

cGo s'g s'g r6\6fgx¿ 3/, ljBfnodf k|of]udf NofOPsf] 5 < ;f]Wg'xf];\ / 

o;sf] pkof]lutfaf/] k|:t't ug{ nufpg'xf];\ . 

  Dfflysf] lj|mofsnfksf] lgisif{sf] ¿kdf ljleGg k|sf/sf pkof]uL r6\6fgx¿ / 

ltgsf] dxTTj / pkof]lutf ;DaGwL tof/ ul/Psf] rf6{ k|:t't ug'{xf];\ / 

cfjZos k[i7kf]if0f k|bfg ug'{xf];\ .  

   ljBfno jl/kl/ s'g} d7 dlGb/ ePdf Toxf“ /x]sf] d"lt{, jf jl/kl/ 9'ª\ufaf6 

ag]sf cfs[lt, kvf{n cflbsf] cjnf]sg u/fpg'xf];\ / o;sf]  dxTTj :ki6 

kfg'{xf];\ . 3/df cfdf, efph', lbbL, k'mk" cflbn] nufPsf uxgfdf /x]sf ax'd"No 

kTy/x¿ klg kl/jlt{t r6\6fg g} x'g\ egL :ki6 kfl/lbg'xf];\ . 

-u_ g]kfndf kfOg] r6\6fgsf] klxrfg 

   lj|mofsnfk -v_ df 5nkmn ul/Psf ljleGg k|sf/sf r6\6fgx¿ dWo] g]kfndf 

s'g s'g r6\6fg s'g s'g 7fp“df kfOG5g\ < 5nkmn u/fpg'xf]];\ . g]kfndf kfOg] 

r6\6fg / ltgsf] :yfg tyf pkof]u ul/Psf] s'/f ;DaGwdf tof/ kfl/Psf] rf6{ 

k|bz{g u/L o; ;DaGwdf yk k[i7kf]if0f k|bfg ug'{xf];\ . 

 

 

 



92 
 

kkl/of]hgf sfo{ 

  ljBfyL{x¿nfO{ pgLx¿sf] a;f]af; :yn jl/kl/ kfOg] ljleGg r6\6fgsf gd'gfx¿ 

;ª\sng ug{ nufpg'xf];\ / ltgLx¿sf] agfj6, s8fkg, /ª 5'6\ofO{ ltgLx¿ 

cfUg]o, kq] jf kl/jlt{t s'g k|sf/sf x'g\ < 5'6\ofpg nufpg'xf];\ . 

  ljBfyL{x¿nfO{ pgLx¿sf] ufp“ ;x/df r6\6fgnfO{ s'g s'g sfddf k|of]udf 

NofOPsf] 5 < l6kf]6 ug{ nufpg'xf];\ . tL sfddf lsg k|of]u ul/of] < 

logLx¿sf] s] dxTTj 5 < s'g s'g r6\6fg s'g sfddf k|of]u ul/Psf] kfOG5 < 

k|ltj]bg tof/ ug{ nufO{ k|:t't ug{ nufpg'xf];\ . 

5= d"Nofª\sg k|lj|mof 

-s_  lzIf0f l;sfOsf j|mddf k|Zgf]Tt/ u/L d"Nofª\sg ug'{xf];\ . h:t} M 

 r6\6fg eg]sf] s] xf] < 

 r6\6fg sxf“ kfOG5 < 

 r6\6fgsf] agfj6 s:tf] x'G5 < 

 r6\6fg d'VotM slt k|sf/sf x'G5g\ < 

 r6\6fg s'g s'g sfddf pkof]udf Nofpg ;lsG5 < 

 r6\6fgsf] s] dxTTj 5 < 

 ltd|f] a;f]af; ePsf] 7fp“df r6\6fgnfO{ s] s] sfddf k|of]u u/]sf]  kfOG5 < 

-v_ cjnf]sg sfo{af6 d"Nofª\sg ug'{xf];\  

  ljBfyL{nfO{ ljBfno jl/kl/ ljleGg k|sf/sf r6\6fg, df6f], afn'jf cflbsf gd'gf 

;ª\sng ug{ nufpg'xf];\ / ltgsf u'0fx¿ rf6{df n]Vg nufpg'xf];\ . o; j|mddf 

pgLx¿n] u/]sf sfo{sf] cjnf]sg u/L d"Nofª\sg ug'{xf];\ . 

-u_ kl/of]hgf sfo{ ug{ nufO{ To;sf] d"Nofª\sg ug'{xf];\ . 

  ljBfyL{x¿nfO{ pgLx¿sf] a;f]af; :yn glhs s'g s'g r6\6fg kfOG5g\ < tL 

r6\6fg s'g s'g sfddf k|of]udf NofOPsf 5g\ < cflbsf] ljj/0f / gd'gf 

;ª\sng ug{ nufpg'xf];\ / To; sfo{sf] d"Nofª\sg ug'{xf];\ . 
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6= lzIfsnfO{ yk hfgsf/L 

Hjfnfd'vL  r6\6fgM k[YjLsf] leqL efudf kUn]/ /x]sf nfef / cGo kbfy{ lg:s]/ k[YjLsf] 

;txdf cfO{ hd]kl5 aGg] cfUg]o r6\6fgnfO{ Hjfnfd'vL r6\6fg elgG5 . h:t}M a];fN6 / 

clA;l8og . 

ljtnLo r6\6fg M k[YjLsf] leqL efudf kUn]sf nfef cln ulx/f] efudf la:tf/} ;]nfP/ 

dl0feLs/0f eO{ ag]sf  cfUg]o r6\6fgnfO{ ljtnLo r6\6fg elgG5 . of] r6\6fg a9L 

s8f x'G5 . of] clt ;'Gb/ x'g] x'“bf ax'd"No kTy/sf ¿kdf cfe"if0f agfpg k|of]u x'G5 . 

h:t}M lx/f, gnLd, kGgf, dfl0fs cflb  

ljleGg r6\6fgsf] ljj/0f 

j|m=;= r6\6fgsf] 

gfd 

vlgh kbfy{ /ª r6\6fgsf] 

lsl;d 
! 

@ 

# 

$ 

% 

^ 

& 

* 

( 

u|]gfO6 

lkUdf6fO6 

a];fN6 

anf}6] 9'ª\uf 

;]n 

r'g9'ª\uf 

Sjfhf{O6 

:n]6 

dfa{n 

Sjfh{, k]mN8:kf/, dfOsf 

Sjf0f{, k]mN8:kf/ 

SofN;fO8, Sjfh{ 

Sjfh{, k]mN8:kf/ 

dfOsf, Sjfh{ 

Sjfh{, 8f]nf]dfO6 

dfOsf, k]mN8:kf/, Sjfh{ 

dfOsf, Sjfh{ 

SofN;fO8, 8f]nf]dfO6 

lkmSsf /ftf] jf v}/f] 

xNsf /ª 

uf9f v}/f] 

v}/f] 

v}/f] / sfnf] 

ljleGg /ª\u 

lkmSsf /ª\u 

sfnf], v}/f] 

lkmSsf /ftf], v}/f] 

cfUg]o 

cfUg]o 

cfUg]o 

kq] r6\6fg 

kq] r6\6fg 

kq] r6\6fg 

kl/jlt{t 

kl/jlt{t 

kl/jlt{t 
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 PPsfO 19 df};d / xfjfkfgL (Weather and climate) 

     cg'dflgt 3G6L M 6 -;}¢flGts – 5 k|of]ufTds – 1_ 

1=  PsfO kl/ro 

o; PsfOdf df};d / xfjfkfgLsf af/]df ljleGg ljifoj:t'x¿ ;d]l6Psf 5g\ . 

d'Votof afbn, kfgL, lxp“, t';f/f] k[YjLsf] jfo'd08nLo tx / xfjfsf] rfn, df};d 

dfkg ug]{ oGqx¿, df};dsf] eljiojf0fL h:tf ljifoj:t'x¿ o; PsfOdf ;dfj]z 

ul/Psf 5g\ . o; PsfOaf6 ljBfyL{x¿df cfk"m a;]sf] :yfgsf] df};dL cj:yfsf] 

tYofª\s ;ª\sng u/L To;sf] glthfsf cfwf/df df};dsf] eljiojf0fL ug{ ;Sg] 

;Ifdtfsf] ljsf; ug]{ nIo /flvPsf] 5 . o;sf cltl/St xfjfsf txx¿ tyf 

xfjfsf rfnsf sf/0f tyf c;/x¿sf af/]df k|bz{g / j0f{g ug{ ;Sg] s'/fdf 

hf]8 lbOPsf] 5 . o;sf ;fy} df};d dfkgsf ljleGg pks/0fx¿;“u kl/lrt x'g 

/ :yfgLo df};d cg'dfg ug{ ;Sg] s'/fdf ;d]t hf]8 lbOPsf] 5 . 

2=  l;sfO pknlAw   

 -s_ afbn, lxp“ / t';f/f]sf] kl/ro lbg 

 -v_ k[YjLsf] jfo'd08nLo tx / o;sf] agfj6sf] JofVof ug{ 

 -u_ xfjfsf] rfn, o;sf sf/0f / c;/x¿sf] k|bz{g / JofVof ug{ 

 -3_ df};dsf] cg'dfg ug]{ ;/n pkfox¿ j0f{g ug{ / :yfgLo df};dsf] cg'dfg 

ug{ 

 -ª_ df};dnfO{ k|efj kfg]{ tTTjx¿sf] dfkg ug]{ oGqx¿sf] kl/ro / pkof]u 

atfpg 

3=  z}Ifl0fs ;fdu|L 

s]6\nL, :6f]e jf lx6/ jf r'nf], lxp t'iff/f] k/]sf] lel8of], kfgL a/km jf lr;f] 

kfgL, af6f, yfn, jfo'd08nLo txsf] lrq, rfkdfks oGq, Go"gtd / pRrtd 

tfkj|mddfks oGq, cfb|tfdfks oGq, jfo'ult dfks oGq, jiff{dfks oGq cflb . 
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4= l;sfO ;xhLs/0f lj|mofsnfk 

-s_ afbn, kfgL, lxp“ 

  ljBfyL{x¿nfO{ cfsfzdf nfu]sf] afbn jf 

lrq b]vfO{ ;f] afbn s;/L aGb5 eGg] 

af/]df 5nkmn u/fpg'xf];\ / k[YjLsf] 

;txsf] kfgL afkm ag]/ cfsfzdf uO{ 

afbn aGg] s'/f k|i6 kfg'{xf];\ .  

    ljBfyL{x¿nfO{ cfsfzaf6 s;/L kfgL 

kb{5 < eGg] ljifodf 5nkmn u/fpg'xf];\ 

/ kfgL aGg] lj|mof b]vfpg kf7\ok':tssf] lj|mofsnfk 1 ug{ nufpg'xf];\ / 

o;af6 hnrj|msf] wf/0ff :ki6 kfg'{xf];\ . 

  ljBfyL{x¿nfO{ xfd|f] b]zsf] pTt/L efudf 

/x]sf lxdfnx¿nfO{ lrqdf b]vfOPcg';f/ 

jf k|f]h]S6/sf] DffWodaf6 lrq tyf 

lel8of] b]vfO{ Toxf“ s;/L lxp“ kb{5 egL 

5nkmn u/fpg'xf];\ . afbndf /x]sf] kfgL 

clt lrl;P/ lxp“ aGg] / tn emg]{ s'/f 

:ki6 kfg'{xf];\ . o;}u/L hf8f]sf] ;dodf 

t';f/f], lzt kg]{ s'/fnfO{ klg :ki6 kfg'{xf];\ . 

-v_ jfo'd08nsf] tx / o;sf] agfj6 

   ljBfyL{x¿nfO{ ljBfnosf] emG8f jf jl/kl/ /x]sf ¿vsf kft jf sk8fnfO{ 

xfjfn] xNnfO/x]sf] b]vfpg'xf];\ / o;sf cfwf/df k[YjLsf] jl/kl/ jfo'd08n 

/x]sf] s'/f :ki6 kfg'{xf];\ . 
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  Jffo'd08nsf slt cf]6f txx¿ /x]sf x'G5g\ < o; k|Zgdf ;f]Rg nufO{ 

ljBfyL{x¿nfO{ cg'ej atfpg nufpg'xf];\ . tTkZrft\ jfo'd08nsf ljleGg 

txx¿ emNsg] lrqsf] k|bz{g ub}{ jfo'd08nsf kf“r txcg';f/ ljBfyL{x¿nfO{ 

kf“r ;d"xdf ljefhg ug'{xf];\ . ;d"xnfO{ jfo'd08nsf] txcg';f/sf] gfd lbO{ 

k|To]s ;d"xnfO{ cfcfkm\gf] gfdcg';f/sf] jfo'd08nLo txsf] lrq;lxt agfj6 / 

ljz]iftfx¿sf] ;"rL tof/ kfg{ nufpg'xf];\ / k|:t't ug{ nufpg'xf];\ . 

 ;d"xut ¿kdf k|:t'lt kZrft\ cfjZos yk k[i7kf]if0f k|bfg ug'{xf];\ . 

-u_ xfjfsf] rfn 

  ljBfyL{x¿nfO{ sIffsf]7faflx/ nu]/ xfjf rn]sf] x]g{ jf dx;'; ug{   

nufpg'xf];\ . xfjfn] ?v la?jfsf kft xNnfPsf], sfuh p8fPsf] b]vfP/ xfjfsf] 

rfn x'g] s'/fnfO{ k|i6 kfg'{xf];\ . 

   ljBfyL{x¿nfO{ kmfu'g r}tlt/ xfjf rn]sf] / xfjfn] 3/sf 5fgf, k/fn  

p8fPsf], wfg, ds} cflb v]tL n8fPsf] jf 9nfPsf] b]v]sf 5f“} egL k|Zg ug'{xf];\ 

/ pgLx¿nfO{ xfjf rNgsf sf/0f / o;af6 kg]{ c;/x¿sf af/]df JofVof ug{ 

nufpg'xf];\ . ljBfyL{x¿af6 cg'ejx¿ k|:t't ug]{ sfo{ kZrft\ xfjfsf] rfn, 

sf/0f / o;sf] c;/ ;DaGwdf dlN6ldl8of k|f]h]S6/sf] dfWodaf6 lel8of] 

k|bz{g ug'{xf];\ / ljBfyL{x¿nfO{ cjnf]sg ug{ nufO{ yk s'/fx¿ k|:t't ug{ 

nufpg'xf];\ / s'g} lh1f;f eP ;dfwfg ug'{xf];\ . 

-3_ df};d 

  ljBfyL{x¿nfO{ df};d s] xf] < cfhsf] df};d s:tf] 5 < lxhf]sf] df};d s:tf] lyof] 

< ef]lnsf] df};d s:tf] xf]nf < oL k|Zgx¿df ;f]Rg nufO{ ljBfyL{x¿sf cfcfkm\gf 

cg'ejx¿ k|:t't ug{ nufpg'xf];\ / o; ;DaGwdf ljBfyL{x¿sf cg'ejx¿nfO{ 

;d]6\b} lgisif{ k|:t't ug'{xf];\ . 

 df};dsf] eljiojf0fL jf k"jf{g'dfg s;/L ug{ ;lsG5 xf]nf < /]l8of] tyf 

6]lnlehgdf ;dfrf/ k|;f/0f ubf{ df};dsf] eljiojf0fL s;/L u5{ xf]nf < ;f]Rg 
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nufO{ kf7\ok':tsdf lbOPsf] lj|mofsnfk 2 cWoog ug{ nufO{ To;sf] cfwf/df 

df};d ;DaGwL eljiojf0fL ug{ nufpg'xf];\ . 

  df};d dfkg ug]{ ljleGg pks/0fx¿ b]vfO{ ltgLx¿sf] sfo{ k|0ffnL atfpg'xf];\ . 

olb tL pks/0f pknAw gePdf ltgLx¿sf] df]8]n jf lrq jf df};dnfO{ k|efj 

kfg]{ tTTjx¿sf] dfkg ug]{ pks/0fsf] kl/ro / sfo{ k|0ffnLaf/]df lel8of] 

k|bz{g ug'{xf];\ / cjwf/0ff k|i6 kfg'{xf];\ . 

5=  d"Nofª\sg k|lj|mof 

-s_ lzIf0f l;sfOsf j|mddf k|Zgf]Tt/ u/L d"Nofª\sg ug'{xf];\ . h:t} M 

 df};d eg]sf] s] xf] < 

 afbn s;/L aGb5 < 

 cfsf;af6 kfgL s;/L kb{5 < 

 lxp“ sxf“af6 / s;/L kb{5 < 

 t';f/f] s;/L aGb5 < 

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

 jfo'd08nsf txx¿ slt cf]6f 5g\ < tL s] s] x'g\ < 

 xfjf rNgfsf] sf/0f s] xf] < 

 xfjfsf c;/x¿ s] s] x'g\ < 

 ;d'b| glhssf ;x/x¿df w]/} hf8f] jf w]/} udL{ x'g'sf sf/0f s] xf]nfg\ < 

 df};dsf] eljiojf0fL s;/L ug{ ;lsG5 < 

-v_ ljBfyL{x¿nfO{ kf7\ok':tssf] lj|mofsnfk 1 ug{ nufpg'xf];\ / To;sf] cjnf]sg 

 u/L d"Nofª\sg ug'{xf];\ . 

-u_  ljBfyL{x¿nfO{ kf7\ok':tssf] lj|mofsnfk 2 ug{sf] nflu kl/of]hgf sfo{ lbg'xf];\ .  

 pSt kl/of]hgf sfo{sf] l6kf]6 n]Vg nufO{ k|:t't ug{ nufpg'xf];\ . o;sf cfwf/df  

 ljBfyL{ d"Nofª\sg ug'{xf];\ . 
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-ª_ prfOsf] cfwf/df jfo'd08nsf kf“r txx¿ :ki6 b]lvg] lrq sf]g{ nufpg'xf];\ .  

-r_ lbgdf / /ftdf x'g] xfjfsf] axfjaf/] :ki6 JofVof ug{ nufpg'xf];\ . 

 

6==lzIfsnfO{ yk hfgsf/L 

Sea breeze  
lbp;f] ha ;"o{ dWo cfsfzdf /x]sf] x'G5, hldg l56f] tfT5 / kmn:j¿k o; dflysf] 

xfjf klg l56} tfT5 . of] tftf] xfjfsf] 3gTj kfgL dflysf] xfjfsf] 3gTjeGbf sd x'G5 

/ of] ;lhn} dfly p8\5 . o;/L hldg dflysf] xfjfdf kfgL dflysf] lr;f] / a9L 

3gTjsf] xfjfdf eGbf sd rfk pTkGg x'G5 / hldgdf vfnL x'g uPsf] xfjf k"/f ug{ 

kfgL ePsf] :yfgaf6 lr;f] xfjf axG5 . oxL xfjfnfO{ Sea breeze elgG5 . tn o; 

k|lj|mofsf] lrq lbOPsf] 5 . 

 

Land breeze 
ha /ftL x'G5 dflysf] cJf:yf 

pN6f] x'G5 . ;"o{sf] cg'kl:yltsf 

sf/0f hldgn] tfk l56f] l56f] 

5f]8\5 / rf“8} ;]nfp“5 . t/ kfgL eg] 
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l9nf] u/L ;]nfpg] x'“bf Gofgf] eO/x]sf] x'G5 . kmn:j¿k o; dflysf] xfjf klg Gofg} 

/xG5 . of] Gofgf] xfjfsf] 3gTj hldg dflysf] xfjfsf] 3gTj eGbf sd x'G5 / of] ;lhn} 

dfly p8\5 . o;/L kfgL dflysf] xfjfdf sd rfk pTkGg x'G5 / Toxf“ vfnL x'g uPsf] 

xfjf k"/f ug{ hldgsf] lr;f] /  a9L 3gTjsf] xfjf cfp“5 . o;/L hldglt/af6 kfgL 

ePsf] :yfglt/ lr;f] xfjf axG5 . oxL xfjfnfO{ Land breeze elgG5 .  

l;/]6f] 

l;/]6f] g]kfnL ;dfhdf k|rlnt zAb xf] . lxpbdf pRr lxdfnL e]s / lbp;f]sf] ;dodf 

vf]nfgfnf tfn tn}ofaf6 cfpg] lr;f] atf;nfO{ l;/]6f] elGfG5 . Land breeze / Sea 

breeze klg l;/]6f]s} ljlzi6 ¿k x'g\ . 

Measuring Atmospheric Pressure 
Any instrument that measures air pressure is called a barometer. The first 
measurement of atmospheric pressure began with a simple experiment 
performed by Evangelista Torricelli in 1643. In his experiment, Torricelli 
immersed a tube, sealed at one end, into a container of mercury (see Figure 
below). Atmospheric pressure then forced the mercury up into the tube to a 
level that was considerably higher than the mercury in the container. 
Torricelli determined from this experiment that the pressure of the 
atmosphere is approximately 30 inches or 76 centimeters (one centimeter of 

mercury is equal to 13.3 millibars). 
He also noticed that height of the 

Torricelli's Barometer 
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mercury varied with changes in outside weather conditions. 

The most common type barometer used in homes is the aneroid 

barometer. Inside this instrument is a small, flexible metal capsule called 

an aneroid cell. In the construction of the device, a vacuum is created inside 

the capsule so that small changes in outside air pressure cause the capsule to 

expand or contract. The size of the aneroid cell is then calibrated and any 

change in its volume is transmitted by springs and levers to an indicating 

arm that points to the corresponding atmospheric pressure. 

Aneroid Barometer 

For climatological and meteorological purposes, standard sea-level 

pressure is said to be 76.0 cm or 29.92 inches or 1013.2 millibars. 

Scientists often use the kilopascal (kPa) as their preferred unit for 

measuring pressure. 1 kilopascal is equal to 10 millibars. Another unit of 

force sometimes used by scientists to measure atmospheric pressure is 

the newton. One millibar equals 100 newtons per square meter (N/m2). 
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Rain gauge   

A rain gauge is an instrument used 
by meteorologists and hydrologists to 
measure precipitation (e.g. rain, snow, 
hail or sleet) in a certain amount of time. 
It usually measures in millimetres. Rain 
gauge is a meteorological instrument for 
determining the depth of precipitation 
(usually in mm) that occurs over a unit 
area (usually one metre squared) and thus 
measuring rainfall amount. One 
millimetre of measured precipitation is 
the equivalent of one litre of rainfall per 
metre squared. 

Usually a tapering funnel of copper or 

polyester of standard dimension allows the rain water to collect in an 

enclosed bottle or cylinder for subsequent measurement. The gauge is set in 

open ground with the funnel rim up to 30 cm above the ground surface. 

Some gauges are calibrated to allow the amount of rainfall to be read 

directly; with others it must be calculated from the depth of water in the 

container and the dimensions of the funnel. 

yk hfgsf/L 

kfgLsf] afkm / lr;f] jfo'd08ndf /x]sf w'nfsf s0fx¿ ldn]/ afbn aGb5 . /ftL 

lr;f] xfjfdf eGbf tftf] xfjfdf kfgLsf] afkm a9L x'g] x'Fbf lrl;b} hfFbf kfgLdf kl/0ft 

x'G5 . kfgL;lxtsf] afbn Ps 7fpFaf6 csf]{ 7fpFdf ;g]{ j|mddf afbn ux|f} eO{ jiff{sf 

¿kdf hldgdf em5{ . afbndf /x]sf kfgLsf] afkm Go"g tfkj|mddf -0)—2)c_ a/kmsf  

s0fx¿df kl/0ft x'g] / tL s0fx¿ cfk;df 6fFl;P/ lxp “sf ¿kdf tn em5{ .  
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tftf] xfjfdf kfgLsf] jfkm a9L x'G5 . /ftL tftf] xfjf lr;f] xfjfsf] ;Dks{df cfpFbf 

kfgLsf] jfkm hd]/ t';f/f]df kl/0ft x'G5 . afbn a9L nfu]sf] cfsfzdf eGbf ;kmf 

cfsfz ePsf] a]nf t';f/f] a9L nfU5 .  

k|z:t kfgLsf s0fx¿ kfgL hDg] laGb'eGbf dfly x'g uPdf hDg] k|lj|mofdf cl;gf 

hail stone aGb5 . o; dfly yk kfgLsf s0fx¿ hDg uO{ cfsf/df j[l¢ x'Fbf ef/L 

x'g hfG5 / cfFwLa]x/Lsf ;fy cl;gf tn em5{ . cl;gfsf] Jof; 5 mm jf ;f]eGbf 

a9L x'G5 .  

;'Vvf xfjfdf cfotgsf lx;fan] gfO6«f]hg 78.08%, clS;hg 20.95%, cfu{g 

0.13%, sfa{g8fOcS;fO8 0.03% , cGo UofF; tyf kfgLsf] afkm kfOG5 . 

Jffo'd08nnfO{ prfOsf cfwf/df lgDgd08n, ;dtfkd08n, dWod08n, tfkLod08n, 

afx\od08n u/L kfFr txdf ljefhg ul/G5 . 

lbgsf] ;dodf ;d'b|af6 hldglt/ axg] xfjfsf] rfnnfO{ ;fd'lb|s axfj -sea breeze_ 

elgG5 . /ftsf] ;dodf hldgaf6 ;d'b|lt/ axg] xfjfsf] rfnnfO{ hldgtkm{ jxfj -

land breeze_ elgG5 . 

df};d cWoogzfnfdf /flvPsf df};dsf sf/s tTTjx¿ dfkg ug]{ oGqx¿sf] 

dfkgaf6 k|fKt hfgsf/Lsf cfwf/df df};dsf] k"jf{g'dfg ug]{ ul/G5 . 

jfo'd08ndf xfjfsf] rfk gfKg kf/f] rfkdfks oGq / Pgf]/fO8 rfkdfks oGq u/L 

b'O{ k|sf/sf rfkdfks oGqx¿ k|of]u ul/G5 .  kf/f] rfkdfks oGqdf jfo'd08nLo 

rfkn] gnLleqsf] kf/f]sf] :tDenfO{ ;Gt'ng ub{5 . o;n] gnLleqsf] kf/f] dfly r9\g] 

jf tn emg]{ ;ª\s]tsf cfwf/df jfo'd08nLo rfksf] dfkg ub{5 . gnLleqsf] kf/f] 

l:y/ /x]df df};d oyfjt /xg], gnLleqsf] kf/f] Psgf;n] r9]df df};ddf ;'wf/ x'g] / 

gnLleqsf] kf/f] ckem{6 tn em/]df cfFwLa]x/L cfpg] ;ª\s]t ub{5 .  
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PsfO 20 k[YjL / cGtl/If (Earth and space) 

cg'dflgt 3G6L M 8 (;}¢flGts – 6 k|of]ufTds – 2) 

1= PsfO kl/ro 

 o; PsfOdf ;f}o{d08nsf u|xx¿sf] t'ngfTds cWoog, u|x / tf/flarsf] leGgtf 

/ s]xL k|d'v tf/fd08nsf] kl/ro ;dfj]z ul/Psf] 5 . o; PsfOdf ljBfyL{x¿df 

;f}o{d08n / o;sf ;b:ox¿sf af/]df ;ª\lIfKt JofVof ug{, u|x / tf/flar km/s 

5'6\ofpg ;Sg / s]xL tf/fd08nsf] agfj6 tyf kl/ro lbg ;Ifd t'Nofpg] 

s'/fdf hf]8 lbOPsf] 5 . 

2=  l;sfO pknlAw  

 -s_ ;f}o{d08n / o;sf ;b:ox¿sf] kl/ro lbg 

      -v_ u|x / tf/fsf] ;fdfGo kl/ro lbO{ logLx¿ larsf] leGgtf -;tx, /ª, 

tfkj|md, ;fOh_ j0f{g ug{  

 -u_ s]xL k|d'v tf/fd08nsf] kl/ro lbg 

3= z}Ifl0fs ;fdu|L 

;f}o{d08nsf] rf6{ -sDKo'6/ pknAw ePsf] :yfgdf Internet af6 u|xx¿n] ;"o{nfO{ 

3'ld/x]sf] Plgd];gsf] b[Zo b]vfpg ;lsg]_ u|xx¿sf] ;+lIfKt ljj/0f ePsf] rf6{, 

tf/f / u|xlar km/s 5'6\ofO{ agfOPsf] tflnsf, tf/fd08nsf] lrq / Plgd]6]8 

;fdu|L -;KtClif, n3' ;KtClif, sZok, sfnk'¿if_ . 

4= l;sfO ;xhLs/0f lj|mofsnfk 

-s_ k|bz{g tyf 5nkmn 

  ;f}o{d08nsf] rf6{ k|:t't u/L ;"o{ / o;sf] jl/kl/ 3'Dg] cf7 cf]6f u|xx¿sf] 

lrgf/L u/fpg'xf];\ . olb sDKo'6/ pknAw ePdf Internet åf/f jf ahf/df 

kfOg] CD k|of]u u/L o;sf] Visual b]vfpg'xf];\ .  
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  ljBfyL{nfO{ cf7 ljleGg ;d"xdf ljefhg u/L k|To]s ;d"xdf  1/1 cf]6f u|xsf 

af/]df -cfsf/, b'/L, lbg, jif{, pku|x_ 5nkmn ug{ nufO{ k|:t't ug{ nufpg'xf];\ . 

  ;f}o{d08n tyf o;sf ;b:ox¿ * cf]6f u|xx¿sf] ljz]iftfx¿;“u ;DaGwdf 

tof/ kfl/Psf] Plgd];g k|bz{g ug'{xf];\ . ljBfyL{x¿n] ;d"xut ¿kdf k|:t't 

u/]sf] ;fdu|Ldf s'g} 5'6 eP Plgd];g cjnf]sg u/]sf] cfwf/df yk ug{ 

nufpg'xf];\ / s'g} lh1f;f eP lh1f;fsf] ts{;ª\ut ul/sfn] ;dfwfg ug'{xf];\ . 

-Plgd];gsf] nflu o'6\o'aaf6 8fpgnf]8 u/]/ jf kf7\oj|md ljsf; s]Gb|af6 

lj1fg tyf jftfj/0f ljifodf tof/ kfl/Psf] >Job[Zo ;fdu|Lsf] k|of]u ug{ 

;lsG5_ 

-v_ tf/f / u|xsf] cjwf/0ff / leGgtf  

  Kf[YjLaf6 ;a} eGbf glhssf] tf/fsf] gfd s] xf]nf < tf/f s'g s'g j:t'af6 

ag]sf] x'G5 < ;f]Rg nufpg'xf];\ . k[YjLaf6 ;a}eGbf glhssf] tf/f ;"o{ xf] . ;"o{ 

Ps demf}nf vfnsf] tf/f xf] . ;"o{eGbf 7'nf / ;fgf tf/fx¿ klg 5g\ . tf/f 

tftf] / rlDsnf] Uof“;af6 ag]sf] x'G5 eGg] s'/f atfpg'xf];\ . 

  b'O{ cf]6f pxL ;fOhsf uf]nf lnP/ Pp6fnfO{ glhs / csf]{nfO{ 6f9f /fVg 

nufpg'xf];\ / ljBfyL{x¿nfO{ x]g{ nufO{ s'g 7'nf] 5 < egL k|Zg ug'{xf];\ . 

o;kl5 6f9fsf] j:t' ;fgf] b]lvG5 eGg] wf/0ff :ki6 kfb}{ w]/} 6f9fsf]  tf/fx¿ 

;fgf / glhssf tf/fx¿ 7'nf x'G5g\ egL JofVof ul/lbg'xf];\ . 

  cfuf] jf lx6/sf] glhs a:bf w]/} tftf] cfp“5 t/ 6f9f a:bf sd tftf] cfp“5 

lsg < eGg] k|Zg ub}{ w]/} 6f9fsf tf/fx¿ tftf eP klg sd rlDsnf] b]lvG5g\ 

/ ltgLx¿sf] tfk k[YjL;Dd cfOk'Ub}g . ;"o{glhs  ePsfn] ;"o{sf] tfk / k|sfz 

k[YjLdf ;lhn} cfOk'Ub5 eGg] wf/0ff lbg'xf];\ . 

  tf/fsf] tfkj|mdcg';f/ ;txsf] /ª km/s km/s x'G5 eGg] s'/f atfpg'xf];\ .  
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  /ftL cfsfzdf Ps gf;;“u rlDs/x]sf j:t'nfO{ s] elgG5 < s] u|xsf] cfkm\g} 

k|sfz x'G5 < u|xx¿ lsg rlDsnf b]lvG5 < h:tf k|Zgx¿df ljBfyL{x¿nfO{ 

;f]Rg nufpg'xf];\ . 

  ljBfyL{x¿nfO{ pgLx¿n] k|:t't u/]sf cg'ejx¿nfO{ ;d]6\b} /ftL cfsfzdf 

l6nlkn l6nlkn u/L rlDs/x]sf j:t' tf/f x'g\ eg] Psgf;n] rlDs/x]sf 

j:t'x¿ u|x tyf pku|xx¿ x'g\ . ;"o{sf] k|sfz u|xdf k/]/ k/fjt{g x'“bf u|xx¿ 

rlDsnf b]lvPsf x'g\ / tL u|xx¿ tyf pku|xx¿sf] cfkm\g} k|sfz x'“b}g egL 

k|i6 kfg'{xf];\ . 

-u_ tf/fd08nsf] kl/ro 

  Tff/fd08n eg]sf] s] xf] < cfsfzdf slt cf]6f tf/fd08n kTtf nfu]sf 5g\ < 

s] afx|cf]6f /fzLx¿ /fzLd08nx¿ Tff/fd08n x'g\ t, lsg < oL k|Zgx¿df 

;f]Rg] hf]8L agfpg] / cg'ej cfbfg k|bfg ug]{ tl/sf k|of]u ug'{xf];\ . 

  ljBfyL{x¿n] hf]8Lut ¿kdf cg'ej cfbfgk|bfg u/]sf cfwf/df d'Vo d'Vo 

a'“bfx¿ z}Ifl0fs kf6Ldf n]Vb} hfg'xf];\ / s]xL tf/fd08n tyf /fzLx¿sf] lrq 

6f“; ug'{xf];\ / tf/fd08nsf] kl/ro, ;ª\Vof k|i6 kfl/lbg'xf];\ . 

  ljleGg tf/fd08nsf] lrq k|:t't ub}{, ltgLx¿sf] cfsf/, agfj6, d'Vo tf/fx¿ 

/x]sf] :yfg atfpg nufpg'xf];\ / oL tf/fx¿ /ftL cfsfzdf cjnf]sg ug{ 

;lsg] s'/f atfpg'xf];\ .  

  w|'jtf/f;lxt ;KtClif, n3' ;KtClif, sZok tf/fd08nsf] lrq  jf Plgd];g 

k|bz{g ug'{xf];\ / ltgLx¿sf] kl/ro / ljz]iftfx¿sf] ;"rL lrq;lxt tof/ ug{ 

nufO{ k|:t't ug{ nufpg'xf];\ / cfjZos k[i7kf]if0f k|bfg ug'{xf];\ .  

5=  d"Nofª\sg k|lj|mof 

 -s_ l;sfO lj|mofsnfksf] j|mddf lgDg k|Zgf]Tt/ u/L d"Nofª\sg ug'{xf];\ M 

 ;f}o{d08n eg]sf] s] xf] < 
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 u|x eg]sf] s] xf] < u|xx¿ slt cf]6f 5g\ < 

 odnfO{ u|xsf] ;"rLaf6 lsg x6fOPsf] xf] < 

 ;"o{af6 ;a}eGbf glhssf] / 6f9fsf] u|xsf] gfd s] xf] < 

 ;a}eGbf ;fgf] / ;a}eGbf 7'nf] u|xx¿ s'g s'g x'g < 

 tf/fx¿ s]n] ag]sf x'G5g\ < 

 tf/f / u|xlar s'g} b'O{ cf]6f km/s eg . 

 tf/fd08n eg]sf] s] xf] < 

 ;KtClif tf/fd08n s:tf] cfsf/sf] b]lvG5 < 

 sZok tf/fd08n s:tf] cfsf/sf] b]lvG5 < 

 w|'jtf/fnfO{ ;"rssf] ¿kdf lsg lnOG5 < 

-v_ df6f]sf] 8Nnf agfP/ jf ljleGg cfsf/sf uf]nf j:t'x¿ tyf tf/fsf] ;xfotfn]  

 ;f}o{d08nsf] gd'gf agfpg nufpg'xf];\ / cjnf]sg ub}{ o;sf] d"Nofª\sg  

 ug'{xf];\ . 

6==  lzIfsnfO{ yk hfgsf/L 

 ;"o{af6 glhssf] tf/f cNkmf ;]G6fp/L (Alpha centauri) xf] .  

 k[YjLaf6 b]lvg] ;a}eGbf rlDsnf] tf/f ;fO/; (Sirus) xf] .  

 tf/fd08n 88 cf]6f /x]sf 5g\ . tLdWo] 48 cf]6f k[YjLsf] pTt/L uf]nf¢{dfly 

/ 40  cf]6f blIf0fL uf]nf¢{dfly b]lvG5g\ . 

 tf/fd08n cjnf]sg ug{ w|'a tf/fnfO{ ;"rssf] ¿kdf lnOG5 . 

 w|'a tf/fnufot sZok tf/fd08n, ;KtClif, n3', ;KtClif, sfnk'¿if pTt/L 

uf]nf¢{dfly /x]sf 5g\ . 

 ljleGg dlxgfdf tf/fd08nx¿sf] :yfg km/s km/s 7fp“df x'G5 / km/s 

;dodf km/s :yfgdf b]Vg ;lsG5 . ;a} tf/fd08n Ps} ;dodf b]Vg ;ls“b}g 
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. xfd|f] b]z pTt/L uf]nf¢{df kg]{ ePsfn] xfdLn] pTt/L uf]nf¢{sf tf/fx¿ dfq 

b]Vg ;Sb5f}“ . 

In 2006, the International Astronomical Union (IAU), which has the 

final say on matters of astronomical nomenclature, voted on a formal 

definition of what makes a planet. According to their decision a 

planet must satisfy the following three criteria: 

 It must be an object which independently orbits the Sun (this 

means moons can't be considered planets, since they orbit 

planets) 

 It must have enough mass that its own gravity pulls it into a 

roughly spheroidal shape 

 It must be large enough to "dominate" its orbit (i.e. its mass must 

be much larger than anything else which crosses its orbit) 

Because Pluto is not large enough to "dominate" its orbit, it is not a 

planet. (Neptune is about 8000 times more massive than Pluto, so 

Neptune is a planet and Pluto is a dwarf planet.) 

 w|'atf/f - Pole star)  
A pole star is a visible star, preferably a prominent one, which is 
approximately aligned with the Earth's axis 
of rotation; that is,  a star whose apparent 
position is close to one of the celestial poles, 
and which lies approximately directly 
overhead when viewed from the Earth's 
North Pole or South Pole. In practice, the 
term pole star usually refers to Polaris, which 
is the current northern pole star, also known 
as the North Star. 
    

pole star 
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PPsfO 21 jftfj/0f / o;sf] ;Gt'ng (Environment and  its balance) 
cg'dflgt 3G6L – 12 -;}¢flGts –10 k|of]ufTds – 2_ 

1=  PsfO kl/ro 

 o; PsfOdf k|fs[lts ;|f]t / jftfj/0f ;Gt'ngsf sf/s tTTjx¿, k|fs[lts  

 ;|f]tsf] juL{s/0f k|fs[lts ;|f]tsf] dxTTj / cfjZostf, hn;|f]t, hnfwf/ / 

l;d;f/sf] kl/ro, dxTTj, cfjZostf / ;+/If0fsf pkfox¿, jftfj/0f ;Gt'ngsf 

cfwf/e"t tTTjx¿ -xfjf, kfgL, hldg, jg:klt / hLj hGt'_, hLj ;d'bfo -

pTkfbs, pkef]Stf / ljR5]bslarsf] ;Gt'ng, jftfj/0f ;Gt'ngdf dflg;sf] 

of]ubfg h:tf ljifox¿ ;dfj]z ul/Psf 5g\ . o; kf7sf] k|d'v nIo ljBfyL{nfO{ 

k|fs[lts ;|f]tsf] kl/ro, juL{s/0f, pkof]u tyf ;+/If0f ug]{ sfo{df ;hu / ;Ifd 

agfpg /x]sf] 5 . 

2= l;sfO pknlAw  

 -s_ k|fs[lts ;|f]tsf] juL{s/0f -cgGt, gjLs/0fLo, cgjLs/0fLo_ / j0f{g ug{ 

 -v_ k|fs[lts ;|f]t÷;Dkbfsf] t'ngfTds cWoog u/L o;sf] jt{dfg cj:yf 

atfpg  

 -u_ hn;|f]t, hnfwf/ / l;d;f/sf] kl/ro, dxTTj, cfjZostf / ;+/If0fsf 

pkfox¿ j0f{g ug{  

 -3_ jftfj/0f ;Gt'ng ug]{ cfwf/e"t sf/s tTTjx¿ klxNofO{ ltgsf] 

cfjZostfsf] JofVof ug{  

 -ª_ pTkfbs, pkef]Stf / ljR5]bslarsf] ;Gt'ng klxNofO{ ltgsf] cfjZostf 

j0f{g ug{ 

 -r_ jftfj/0f ;Gt'ngdf dflg;sf] e"ldsfsf] JofVof ug{  

3= z}Ifl0fs ;fdu|L 

k|fs[lts ;|f]tsf] juL{s/0f rf6{, k|fs[lts ;|f]tsf] dxTTj n]lvPsf] rf6{, hn;|f]tsf] 

lrq, l;d;f/sf] lrq, jftfj/0fsf cfwf/e"t tTTjx¿ n]lvPsf] rf6{, vfBrj|m 
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lrq, j[If/f]k0f  ul//x]sf] lrq, jg ljgfzsf] lrq, jftfj/0f ;+/If0f ultljlw 

;d]6L tof/ ul/Psf] Ps  8s'd]G6«L, lkmNdx¿ cflb . 

4= l;sfO ;xhLs/0f lj|mofsnfk 

-s_ k|fs[lts ;|f]tsf] juL{s/0f 

  ljBfyL{x¿nfO{ df6f], 9'ª\uf, af]6la?jf, hgfj/, sfkL, snd cflb j:t'x¿ dWo] 

s'g s'g j:t' ks[ltk|bTt j:t' / s'g s'g j:t'x¿ s[lqd jf dfgj lgld{t 

j:t'x¿ x'g\, 5'6\ofpg nufpg'xf];\ / o; sfo{df cfjZos k[i7kf]if0f k|bfg 

ug'{xf];\ . 

  Zf}Ifl0fs kf6Ldf Pd rf6{ cyf{t\ ltg sf]nd agfpg'xf];\ / klxnf] sf]nddf cgGt 

;|f]t, bf];|f] sf]nddf gjLs/0fLo ;|f]t / t];|f] sf]nddf cgjLs/0fLo ;|f]t n]Vg'xf];\ 

/ o; Pd rf6{ ltg ltg hgf ljBfyL{x¿sf] ;d"x agfO{ k|To]s sf]nddf lbOPsf] 

;|f]tsf] pbfx/0fx¿ / kl/efiff n]Vg nufpg'xf];\ . 

 kf7\ok':tsdf ePsf] lj|mofsnfk 1 u/fpg'xf];\ . 

 k|fs[lts ;|f]tsf] dxTTjx¿ n]lvPsf] rf6{ k|:t't ub}{ ltdLx¿n] s'g s'g  sfddf 

s'g k|fs[lts ;|f]t k|of]u ub{5f}“ < To;sf] s] dxTTj 5 < h:tf k|Zgx¿ ;f]wL 

k|ltlj|mof lbg nufpg'xf];\ . 

 k|fs[lts ;|f]t ;Dkbfsf] dxTTj / cfjZostf ;DaGwdf tof/ kfl/Psf] lel8of] 

k|bz{g ug'{xf];\ . ljBfyL{x¿nfO{ cjnf]sg ug{ nufO{ d'Vo d'Vo a'“bfx¿sf] l6kf]6 

ug{ nufpg'xf];\ / lel8of] k|bz{g kZrft\ rf6{df k|:t't ul/Psf a'“bfx¿ afx]ssf 

yk s'/fx¿ k|:t't ug{ nufpg'xf];\ . 

 k|fs[lts ;|f]t dflg;n] s'g s'g sfddf k|of]udf Nofp“5g\ / xfn o;sf] cj:yf 

s:tf] 5 eGg] ljifodf 5nkmn rnfpg'xf];\ . 5nkmnkZrft\ k|fs[lts ;|f]tx¿sf] 

 ;+/If0f ug'{kg]{ cfjZostf cf}“Nofpg'xf];\ . 
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 ljBfyL{x¿nfO{ ltdLx¿n] lkpg] kfgL sxf“af6 Nofp“5f} < eGg] k|Zg ub}{  

 hn;|f]tsf] af/]df :ki6 kfg'{xf];\ . o;} j|mddf kfgL s'g s'g sfddf k|of]u  

 x'G5 < eGg] k|Zg ub}{ ;a}af6 cfPsf pTt/x¿nfO{ a'“bfut l6kf]6 ug'{xf];\ . o;af6  

 hn;|f]tsf] dxTTj / cfjZostf k|i6 kfl/lbg'xf];\ . 

 kf7\ok':tsdf ePsf] lj|mofsnfk 2 u/fpg'xf];\ . 

-v_ hn;|f]t, hnfwf/ / l;d;f/ 

 ljBfnosf] glhs /x]sf] kfgLsf] ;|f]t ;lxtsf] hnfwf/, hn;|f]t b]vfp“b} -jf:tljs 

:yn 5 eg]_ jf glhssf] :yn 5}g eg] lrq jf lel8of] k|bz{g ub}{ h'g If]qaf6 

Toxf“ kfgL hDdf x'G5, Tof] To;sf] hnfwf/ If]q xf] eGb}  

hn;|f]t, hnfwf/ If]q, o;sf] dxTTj / ;+/If0f ug'{kg]{ sf/0fx¿sf af/]df 5nkmn 

u/fpg'xf];\ . 

 ljBfyL{x¿n] kfgL /x]sf kf]v/L, bnbn] hldg jf v]t b]v]sf 5f} < egL k|Zg  

 ug'{xf];\ . pgLx¿n] b]v]sf kfgL /xg] ljleGg :yfg, v]t, gx/, s'nf] kf]v/L,  

 tfn, vf]N;f cflbsf] pbfx/0f lbb“} l;d;f/ If]qsf af/]df k|i6 kfl/lbg'xf];\ /   

 g]kfndf ePsf s]xL dxTTjk"0f{ l;d;f/ If]qsf] lrq jf rf6{åf/f lrgf/L u/fpg'xf];\ 

. 

 kf7\ok':tsdf ePsf] lj|mofsnfk 3 u/fpg'xf];\ . 

-u_  jftfj/0f ;Gt'ngsf cfwf/e"t tTTjx¿ 

  jftfj/0fsf cfwf/e"t tTTjx¿ n]lvPsf] rf6{ k|:t't ub}{ xfjf, kfgL, hldg, 

jg:klt, hLjhGt' cflbsf] ;+/rgf tyf dxTTjsf af/]df 5nkmn u/fpg'xf];\ / oL 

tTTjx¿sf] ;+/If0f ug'{kg]{ cfjZostf cf}“Nofpg'xf];\ / kf7\ok':tssf] lj|mofsnfk 4 

u/fpg'xf];\ . 

-3_  hLj ;d'bfo M pTkfbs, pkef]Stf / ljR5]bslarsf] ;Gt'ng 



111 
  

  ljBfyL{x¿nfO{ jftfj/0fdf d'Votof slt k|sf/sf j:t'x¿ x'G5g\ < tL s] s] x'g\ 

< ltgLx¿larsf] ;DaGw s] x'G5 < kfl/l:ylts k¢lt s] xf] < oL k|Zgx¿ 

z}Ifl0fs kf6Ldf n]Vg'xf];\ / 5nkmn u/fpg'xf];\ . 

  ;hLj / lghL{j j:t'x¿sf] ;dli6ut ¿k g} jftfj/0f xf] / oL b'j} j:t'x¿sf] 

cGt/;DalGwt k|0ffnLnfO{ kfl/l:ylts k¢lt xf] eGg] s'/f :ki6 kfg'{xf];\ . ;fy} 

Pp6f kfl/l:ylts k¢ltdf pTkfbs, pkef]Stf / ljR5]bs x'G5g\ egL :ki6 

kfl/lbg'xf];\ . 

   Pp6f vfBrj|msf] lrq k|:t't ub}{ To;sf af/]df 5nkmn u/fpg'xf];\ . pTkfbs, 

pkef]Stf / ljR5]bslarsf] ;DaGw :yflkt u/fpg'xf];\ . oL ltg} tTTjx¿ Ps 

cfk;df clt ;DalGwt /x]sf s'/f pNn]v u/fpg'xf];\ / s'g} Pp6f tTTj gf; 

ePdf cGo tTTjx¿sf] klg ljgfz x'g] s'/f k|i6 kfg'{xf];\ . 

   kf7\ok':tsdf ePsf] ljrf/0fLo k|Zg -k]h 170_ ljBfyL{x¿nfO{ ;f]wL 5nkmn 

u/fpg'xf];\ . 

   lj|mofsnfk 5 nfO{ kl/of]hgf sfo{sf] ¿kdf ug{ nufpg'xf];\ . 

  jg ljgfz, k|b"if0f ultljlw b]lvg] lrqx¿ b]vfO{ lsg o; lsl;dsf 36gfx¿ 

x'G5g\ < olb jftfj/0fdf o:t} gsf/fTds k|efj k/]df eljiodf s:tf] cj:yf 

cfpnf < of] s;sf sf/0fn] ubf{ ePsf] xf] < h:tf k|Zgx¿ ;f]Wb} dflg;sf 

sf/0fn] jftfj/0fdf c;/ k'u]sf] x'gfn] dflg;n] g} ;+/If0f ug'{kg]{ s'/fdf 

bfloTjaf]w u/fpg'xf];\ . 

 ljBfyL{x¿nfO{ ltg ;d"xdf ljefhg u/L k|To]s ;d"xnfO{ lgDgfg';f/sf sfo{ ug{ 

nufO ;d"xut ¿kdf k|:t't ug{ nufpg'xf];\ / cfjZos k[i7kf]if0f k|bfg ug'{xf];\ . 

   ;d"x ‘s’ – dflg;sf sf/0fn] jftfj/0fdf kg]{ c;/ 

   ;d"x ‘v’ – jftfj/0f ljgfzaf6 dflg;df kg]{ c;/  

   ;d"x ‘u’ – jftfj/0f ;+/If0fdf dflg;sf] e"ldsf  
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5== d"Nofª\sg k|lj|mof 

-s_ lzIf0f l;sfOsf j|mddf lgDg k|Zg ;f]wL d"Nofª\sg ug'{xf];\ . 

 k|fs[lts ;|f]t eg]sf] s] xf] < 

 k|fs[lts ;|f]tnfO{ slt efudf af“l8Psf] 5 < tL s] s] x'g\ < 

 k|fs[lts ;|f]tsf] s] dxTTj 5 < 

 hn;|f]t eg]sf] s] xf] < 

 s:tf] If]qnfO{ hnfwf/ If]q elgG5 < 

 l;d;f/sf] s:tf] :yfg xf] < 

 l;d;f/ If]qsf] s] dxTTj /x]sf] 5 < 

 jftfj/0fsf cfwf/e"t tTTjx¿ s] s] x'g\ < 

 pTkfbs eg]sf] s] xf] < 

 s:tf] hLjnfO{ pkef]Stf elgG5 < 

 ljR5]bs eg]sf] s] xf] < 

 pTkfbs, pkef]Stf / ljR5]bslarsf] ;DaGw b]lvg] u/L lrq agfpm . 

 dflg;sf ljleGg lj|mofsnfkn] jftfj/0fdf s:tf] c;/ kb{5 < 

 jftfj/0f ljgfzaf6 dflg;df s] s:tf c;/ kb{5g\ < 

 jftfj/0fsf] ;+/If0f ug{ lsg cfjZostf 5 < 

-v_ lj|mofsnfk 5 ug{ nufO{ pgLx¿n] u/]sf] sfo{sf] cjnf]sg u/L d"Nofª\sg  

 ug'{xf];\ . 

-u_ jftfj/0f ;+/If0f ultljlwaf/]df Pp6f kl/of]hgf sfo{ ug{ lbO{ To;sf] d"Nofª\sg  

 ug'{xf];\ . 
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6=  lzIfsnfO{ yk hfgsf/L 

google, you tube af6 cfkm"nfO{ cfjZos kg] hfgsf/L tyf lrq download u/L 

pendrive df /fVg'xf];\ / cfkm\gf] cWofkgdf o:tf ;fdu|L k|of]u ug{xf];\ . s]xL tn 

lbOPsf] 5 M 

 

k|s[ltdf cfkm} “ pTkGg ePsf j:t'x¿nfO{ k|fs[lts 

;|f]t elgG5 . o;cGtu{t ch}ljs tTTjx¿ 

(abiotic factor) tyf h}ljs tTTj (biotic 

factor) k5{g\ . ch}ljs tTTjsf] cefjdf  h}ljs 

tTTjsf] hLjg ;Dej x'Fb}g . xfjf, kfgL, hldg -

df6f]_ cflb ch}ljs tTTjx¿ x'g\ eg] jg:klt tyf 

hGt'x¿ ch}ljs tTTjx¿ x'g\ . 

vfgfsf] cfwf/df h}ljs tTTjx¿nfO{ pTkfbs -

Producer_, pkef]Stf -Consumer_ / ljR5]bs -

Decomposer_ u/L ltg efudf ljefhg ul/Psf] 5 .  
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cfkm\gf] vfgf cfkm} “ agfpg] jg:kltnfO{ :jkf]lift -Autotrophs) elgG5 . t/ vfgfsf 

nflu c¿df lge{/ /xg] hLjnfO{ k/kf]lift -Heterotrophs) elgG5 . 

Kf|fs[lts ;|f]tsf k|sf/df cgGt ;|f]t, gjLs/0fLo ;|f]t / cgjLs/0fLo ;|f]t x'g\ . 

hdLgsf] ;txdf kfOg] kfgL g} k|d'v hn;|f]t xf] . k[YjLsf] b'O{ ltxfO{ efu kfgLn]  

9fs]sf] x'G5 . s'g} klg kfgLsf] ;|f]t jl/kl/sf] e"efu g} hnfwf/ If]q xf] . o;n] 

dflg;nufot hLjhGt' tyf jg:kltsf nflu kfgLsf] cfjZostf k"/f ub{5 . 

6 ld6/eGbf sd ulx/fOdf kfgLsf ;tx tyf bnbn] lxnf] / wflknf] If]qnfO{ l;d;f/ 

If]q elgG5 . ljZj ;+/If0f ;ª\3 -IUCN_ n] u/]sf] cWoogcg';f/ kxf8df 164, 

t/fOdf 163 tyf lxdfnL If]qdf 78 l;d;f/ If]qx¿ /x]sf 5g\ . l;d;f/ If]qn] 

dflg;nfO{ s[lif, pBf]u, ko{6g tyf kfl/l:ylts ;Gt'ng sfod /fVgdf dbt ub{5 . 

Dfflg;n] k|fs[lts ;|f]t / ;fwgsf] cTolws k|of]un] hg;ª\Vof / jftfj/0flar 

c;Gt'ng k}bf ub{5 . o;n] e"Ifo, af9Lklx/f], cltj[li6, cgfj[li6 h:tf ;d:ofx¿ 

a9\g hfG5g\ . 

  

Food Web 

Food Chain 
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PsfO 22 jftfj/0fLo x|f; tyf o;sf] ;+/If0f  

  (Environmental Degredation and its conservation)  
cg'dflgt 3G6L M 15 -;}¢flGts – 12 k|of]ufTds – 3) 

1=  PsfO kl/ro 

xfd|f] j/k/sf] kl/j]z g} jftfj/0f xf] . dflg;sf ljleGg ultljlwn] jftfj/0fLo 

tTTjx¿sf] u'0fdf x|f; Nofpg] sfo{nfO{ jftfj/0fLo x|f; elgG5 . o; PsfOdf 

jftfj/0fLo x|f;sf sf/0f / c;/x¿ M jg ljgfz, ;x/Ls/0f, cf}Bf]lusLs/0f, 

k|fs[lts ;|f]tsf] ljgfz / o;af6 jftfj/0fdf kg]{ c;/, k|fs[lts k|sf]k -e"sDk / 

Hjfnfd'vL_, e"sDk / Hjfnfd'vLaf6 jftfj/0fdf kg]{ c;/ tyf aRg] pkfox¿, 

jftfj/0f ;+/If0f tyf ;+jw{gdf /fli6«o :t/df ul/Psf / ug{ ;lsg] pkfox¿, 

jftfj/0fLo ;/;kmfO{ -kmf]x/ Go"gLs/0f, k'gM k|of]u / k'grj|m0f_, jftfj/0f 

;+/If0fdf of]ubfg ug]{ ;/sf/L lgsfo -jg dGqfno / jftfj/0f dGqfno_ sf] 

kl/ro h:tf ljifoj:t'x¿ ;d]l6Psf 5g\ . o; PsfOdf ljBfyL{x¿nfO{ jftfj/0f 

x|f;sf af/]df ;r]t u/fO{ jftfj/0f ;+/If0fsf] kIfdf ;sf/fTds ;f]r ljsf; 

u/fpg] / jftfj/0fLo ;+/If0f ultljlwdf ;d]t ;+nUg x'g] jftfj/0f tof/ ug]{ 

nIo /flvPsf] 5 . 

2=  l;sfO pknlAw   

 -s_ jg ljgfz x'g] sf/0fx¿ j0f{g ug{  

 -v_ k|fs[lts ;|f]tsf ljgfz / o;af6 jftfj/0fdf kg]{ c;/sf] JofVof ug{  

 -u_ k|fs[lts k|sf]k -e"sDk / Hjfnfd'vL_ af6 jftfj/0fdf kg]{ c;/ / aRg] 

pkfox¿ JofVof ug{  

 -3_ jftfj/0fLo ;/;kmfOsf ltg d'Vo kIfx¿ -Go"gLs/0f, k'gM pkof]u / k'g 

rj|m0f_ sf] hfgsf/L xfl;n u/L o;sf] k|of]utkm{ pGd'v x'g  

 -ª_ jftfj/0f ;+/If0f tyf ;+jw{gdf /fli6«o lgsfosf] e"ldsf / cGt/f{li6«o 

 lgsfox¿sf] ;"rL tof/ ug{  
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3== z}Ifl0fs ;fdu|L 

 jg ljgfzsf] lrq, j[Iff/f]k0f ul//x]sf] lrq, ;x/Ls/0fsf] lrq 

cf}Bf]uLs/0fsf] lrq, ljleGg jg:klt, kz'kGIfLsf lrqx¿, hn;|f]t, vlgh 

kbfy{, e"sDkaf6 ljgfz ePsf lrqx¿, Hjfnfd'vLsf] lrq, jftfj/0f 

;+/If0fdf ;+nUg ;/sf/L lgsfox¿sf]  ljj/0f, jftfj/0f ;+/If0f ;DaGwL 

j[Ttlrqx¿, e"sDk / Hjfnfd'vLsf af/]df ;d;fdlos 36gf / o;n] 

k'¥ofPsf] Ifltaf/] l:y/ lrq tyf audio vidual ;fdu|L cflb . 

4=   l;sfO ;xhLs/0f lj|mofsnfk 

  jg ljgfz eO/x]sf] Pp6f lrq sIffdf k|:t't u/L ljBfyL{x¿lar 5nkmn 

u/fpg'xf];\ . jg ljgfz x'g] sf/0fx¿ cf}“Nofpg nufpg'xf];\ . o;af6  

dflg;nfO{ kg]{ c;/x¿ s] s] x'g ;S5g\, pNn]v ug{ nufpg'xf];\  /  

cGTodf cfk"mn] yk k|i6 kfl/lbg'xf];\ . 

  cfhef]ln dflg;x¿sf] a;fO“;/fO{ ;x/lt/ a9L s]lGb|t ePsf] b]lvG5 . dflg;n] 

cfkm\gf cfjZostf kl/k"lt{ ug{ pBf]u, snsf/vfgfsf] :yfkgf lbgx“' a9fp“b} 

nu]sf] kfOG5 . o;/L x'g] cJojl:yt ;x/Ls/0f / cf}Bf]uLs/0fn] jftfj/0fdf 

kg]{ gsf/fTds k|efjx¿ s] s] x'g ;S5g\ < 5nkmn u/fpg'xf];\ . 5nkmnsf] 

lgisif{ cfPkl5 oL gsf/fTds c;/x¿ x6fpg / jftfj/0fnfO{ hf]ufpg s] 

s:tf ultljlw ug{ ;lsG5 < To;sf] a'“bfut l6kf]6 agfpg nufO{ k|:t'tLs/0f 

ug{ nufpg'xf];\ / lrq jf lel8of]sf] dfWodaf6 lgrf]8 k|:t't ug'{xf];\ . 

  lj|mofsnfk 1 ug{ nufO{ To;sf] ljj/0f k|:t't ug{ nufpg'xf];\ / cfjZos 

k[i7kf]if0f k|bfg ug'{xf];\ . 

  dflg;n] cfkm\gf b}lgs cfjZostf k"/f ug{ / hLjgnfO{ ;'vdo agfpg ljleGg 

k|fs[lts ;|f]tx¿sf] pkof]u lbgfg'lbg a9fp“b} nlu/x]sf 5g\ eGg] s'/fnfO{ :ki6 

kfg'{xf];\ . o;/L dflg;n] k|of]u ug]{ k|fs[lts ;|f]tx¿df jg:klt, kz'kG5L, 
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hn;|f]t, OGwg, xfjf, hldg, vlgh kbfy{ cflb x'g\ eGb} ltgsf] k|of]u cToflws 

k|of]un] jftfj/0fdf gsf/fTds k|efj kg]{ s'/f atfpg'xf];\ . oL k|To]s k|fs[lts 

;|f]tsf] pkof]u / ;+/If0f ug'{kg]{ ljifodf 5'6\6f5'6\6} / PsLs[t ¿kdf JofVof 

ljZn]if0f ub}{ ljBfyL{x¿nfO{ :ki6 kfg'{xf];\ . 

   kf7\ok':tssf] lj|mofsnfk 2 nfO{ kl/of]hgf sfo{sf] ¿kdf ug{ nufpg'xf];\ / 

cfjZostfcg';f/ ;xhLs/0f ug'{xf];\ . 

   ljBfyL{x¿nfO{ k|s[lts ;|f]tx¿sf] pkof]usf] ;fy} ;+/If0f klg ug'{kb{5 eGg] 

;Gb]zd"ns lj|mofsnfk jf gf6s u/fpg'xf];\ . 

   k|s[ltsf] sf/0faf6 l;h{gf ePsf ;d:ofnfO{ k|fs[lts k|sf]k elgG5 eGg] s'/f 

:ki6 kfb}{ e"sDksf sf/0f ljgfz ePsf] Pp6f lrq jf lel8of] k|:t't ug'{xf];\ . 

pSt lrq jf lel8of]df b]vfOPcg';f/ e"sDkn] ljgfz ug]{ k|lj|mofnfO{ :ki6 

kfl/lbg'xf];\ . ljBfyL{x¿nfO{ e"sDkaf/] pgLx¿n] ;'g]sf, b]v]sf 36\gfx¿ atfpg 

nufpg'xf];\ / e"sDk lsg hfG5 / o;n] s:tf c;/x¿ k'¥ofpg ;Sb5 eGg] 

s'/f 5nkmndf NofO{ lgisif{ ;'gfpg'xf];\ . 

  2072 sf] ljgfzsf/L e"sDkaf/] kqklqsfsf sl6ª hDdf kfg{'xf];\ / ljBfyL{nfO{ 

cWoog ug{ lbg'xf];\ . ;fy} ;f]xL ;dodf uPsf] e"sDksf] lel8of] k|bz{g ug'{xf];\ 

. 

  e"sDkaf6 aRg] pkfox¿ s] s] x'g ;S5g\ < eGg] k|Zg ljBfyL{x¿nfO{ ;f]w]/ 

To;sf] a“'bfut l6kf]6 agfpg'xf];\ / cfjZos a'“bf yk u/L k|i6 kfl/lbg'xf];\ . 

  Hjfnfd'vsLsf] lrq jf lel8of] b]vfp“b} Hjfnfd'vL lj:kmf]6 x'g ;Sg] sf/0f, 

o;sf c;/ af/]df :ki6 kfg'{xf];\ . 

   jftfj/0fLo ;/;kmfO eg]sf] s] xf] < o;;“u ;DalGwt Go"gLs/0f, k'gMk|of]u / 

k'gr{j|mg ;DaGwdf rf/ rf/ hgfsf] ljBfyL{x¿sf] ;d"x agfO{ 5nkmn 

u/fpg'xf];\ / ;d"xut ¿kdf k|:t't ug{ nufpg'xf]; .  
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   jftfj/0fnfO{ :j:y /fVgsf] nflu o;nfO{ c;/ k'¥ofpg] kbfy{sf] sd k|of]u ug]{, 

k'gM k|of]u ug]{ / k'gM rj|m0f ug]{ h:tf sfo{x¿ af/]df j[Ttlrq k|:t't u/L k|i6 

kfg'{xf];\ . 

  kf7\ok':tssf] lj|mofsnfk $ u/fpg'xf];\ / cfjZos k[i7kf]if0f k|bfg ug'{xf];\ . 

   ljBfno jl/kl/ /x]sf] s'g} Ps :yfgsf] e|d0f u/fpg'xf];\ / To; :yfgdf  

jftfj/0fdf k/]sf] gsf/fTds c;/x¿, sf/0fx¿ / /f]syfdsf pkfox¿ 

;DaGwdf k|ltj]bg tof/ u/L k|:t't ug{ nufpg'xf];\ . cfjZos k[i7kf]if0f k|bfg 

ug'{xf];\ . 

   ljBfyL{x¿df jftfj/0f ;+/If0f / o;af6 x'g] kmfObf ;DaGwdf jSt[Tjsnf 

u/fpg'xf];\ . o; sfo{snfkdf yk hfgsf/L ;d]t lbg'xf];\ . 

   ljBfyL{x¿nfO{ kf7\ok':tssf] lj|mofsnfk 6 ug{ nufpg'xf];\ . 

   jftfj/0f ;+/If0fdf ;+nUg ;/sf/L lgsfox¿ tyf ljleGg ;/sf/L tyf 

u}x;/sf/L ;+:yfx¿ s'g s'g 5g\ < ;"rL tof/ ug{ nufpg'xf];\ . 

   jftfj/0f ;+/If0f / ;+Daw{gdf lj1fg, k|ljlw tyf jftfj/0f dGqfno / jg tyf 

e";+/If0f dGqfnosf] e"ldsfnfO{ lkmlnk rf6{ jf dlN6ldl8of k|f]h]S6/sf] 

;xfotfaf6 k|i6 kfg'{xf];\ . 

   kf7\ok':tsdf lbOPsf] kl/of]hgf sfo{ ug{ nufpg'xf];\ / o; sfo{df ;xhLs/0f 

ug'{xf];\ . 

5   dd"Nofª\sg k|lj|mof 

-s_ lzIf0f l;sfOsf j|mddf k|Zgf]Tt/ u/L d"Nofª\sg ug'{xf];\ . h:t} M 

 jg ljgfzsf sf/0fx¿ s] s] x'g\ < 

 jg ljgfzsf c;/x¿ s] s] x'g\ < 

 ;x/Ls/0f eg]sf] s] xf] < 
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 cf}Bf]uLs/0fn] s;/L jftfj/0fdf x|f; Nofp“5 < 

 dflg;sf sf/0f s;/L jg:kltx¿sf] ljgfz x'“b} uO/x]sf] 5 < 

 jfo' k|b"if0f x'gfsf sf/0fx¿ s] s] x'g\ < 

 k|fs[lts k|sf]k eg]sf] s] xf] < 

 e"sDk hfg'sf sf/0fx¿ s] s] x'g\ < 

 e"sDksf] c;/af6 s;/L aRg ;lsG5 < 

 Hjfnfd'vL eg]sf] s] xf] < 

 jftfj/0fLo ;/;kmfO{ eg]sf] s] xf] < 

 5f]6s/Ldf JofVof u/ 

-s_ Go"gLs/0f  -v_ k'gM k|of]u -u_ k'grj|m0f 

 jftfj/0f ;+/If0f s;/L ug{ ;lsG5 < 

 jftfj/0f ;+/If0fdf ;+nUg ;/sf/L lgsfox¿ s'g s'g 5g\ < pNn]v 

u/ . 

-v_  kf7\ok':tsdf lbOPsf] kl/of]hgf sfo{ ug{ nufO{ To;sf] d"Nofª\sg ug'{xf];\ . 

-u_  kf7\ok':tssf] cEof;df /flvPsf k|Zgx¿sf] pTt/ n]Vg nufO{ To;sf]  d"Nofª\sg 

ug'{xf];\ . 

6=  lzIfsnfO{ yk hfgsf/L 

 lj=;+= 1990 ;fn df3 2 ut] lbp“;f] 2 ah]/ 24 ldg]6 hfFbf ;+v'jf;efsf] r}gk'/ 

s]Gb|laGb' eP/ dxfe"sDk uPsf] lyof] . o; e"sDksf sf/0f hDdf 8519 hgf 

dflg;x¿sf] Hofg uPsf] lyof] . 

 lj=;+= 2072 ;fn j}zfv 12 ut] ljxfg 11 ah]/ 56 ldg6 hfFbf uf]/vfsf] 

af/kfs eGg] 7fFpdf s]Gb|laGb' agfO{ 7.6 /]S6/ :s]nsf] e"sDk uPsf] lyof] . o; 

e"sDkn] 8659 hgf dflg;x¿sf] Hofg lnPsf] lyof] .  
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 j}1flgssfcg';f/ 8 /]S6/ :s]neGbf dflysf e"sDknfO{ dxfe"sDk, 7 b]lv 8 

;Ddsf] e"sDknfO{ d]h/ e"sDk, 6 b]lv 7 ;Ddsf] :6«f]ª e"sDk, 5 b]lv 6 ;Ddsf] 

ldl8od e:sDk, 5 b]lv d'lgsfnfO{ ;fgf e"sDk eg]/ kl/eflift ul/Psf] 5 . 

 sd k|of]u Reduction, k'gM k|of]u Reuse tyf k'gM rj|m0f Recycle u/L 

jftfj/0f k|b"if0f sd ug{ ;lsG5 .  

 jftfj/0f ;+/If0f tyf ;+jw{gsf nflu hgr]tgf, PsLs[t ;+/If0f sfo{, 

hg;xeflutf, j[Iff/f]k0f, jg ;Dkbfsf] ;+/If0f tyf jftfj/0fLo ;/;kmfOdf ljz]if 

Wofg lbg'k5{ .  

 jftfj/0f ;+/If0fdf lj1fg k|ljlw tyf jftfj/0f dGqfno, jg tyf e";+/If0f 

dGqfnoåf/f cfcfkm\gf] p2]Zocg'¿k ljleGg sfo{x¿ u/]sf 5g\ .  
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PsfO 23  jftfj/0f / lbuf] ljsf;  

   (Environment and sustainable development)  

cg'dflgt 3G6L M 8 -;}¢flGts – 6 k|of]ufTds – 2) 

 

1= PsfO kl/ro 

dflg;n] cfkm\gf cfjZostf kl/k"lt{sf nflu jftfj/0fsf ljljw kIfx¿sf] pkof]u 

ub}{ cfPsf 5g\ . cfkm\gf b}lgs cfjZostfsf ;fydf hLjgnfO{ ;'v / ;an 

agfpg ljleGg ljsf; lgdf{0fsf ultljlwx¿ ;~rfng x'Fb } cfPsf 5g\ . oL 

ljsf; lgdf{0fsf ultljlwnfO{ l6sfp agfpg lbuf] ljsf;sf] cjwf/0ff NofOPsf] 

5 . o; PsfO lbuf] ljsf;sf] cjwf/0ff, g]kfnsf] ;Gbe{df lbuf] ljsf;sf 

k|of;x¿ / k|s[ltd}qL ljsf; h:tf ljifoj:t'x¿ ;dfj]z u/L ljBfyL{x¿df oL 

ljifo ;DaGwL 1fg, l;k, wf/0ff / clej[lTt ljsf;df hf]8 lbOPsf] 5 . 

2=  l;sfO pknlAw  

 -s_  lbuf] ljsf;sf] cjwf/0ff JofVof ug{ 

 -v_ k|s[ltd}qL ljsf; cjwf/0ffsf] cfjZostf / dxTTj atfpg  

 -u_ g]kfnsf] ;Gbe{df lbuf] ljsf;sf nflu ul/Psf k|of;x¿sf] JofVof ug{  

3= z}Ifl0fs ;fdu|L 

 ljsf; lgdf{0f Pjd\ jftfj/0fLo ;+/If0fsf lrqx¿, kf]:6/x¿, lbuf] ljsf; / 

k|s[ltd}qL ljsf; tyf lbuf] ljsf; ;DaGwL u/]sf k|of;x¿ ;DaGwL >Jo b[Zo 

;fdu|Lx¿ cflb . 

4=  l;sfO ;xhLs/0f lj|mofsnfk 

   ljBfyL{x¿nfO{ pgLx¿sf] jf;:yfg jl/kl/ ePsf ljleGg ljsf; lgdf{0f sfo{x¿ 

dWo] s] s] b]v]sf 5f} egL kfn}kfnf] eGg nufpg'xf];\ . tL ljsf; lgdf{0f sfo{n] 

jftfj/0fdf s] c;/ k'¥ofPsf 5g\ jf k'¥ofpg ;S5g\ < eGg] ;DaGwdf 5nkmn 
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u/fpg'xf];\ / lgisif{sf] ¿kdf ljsf; ultljlwaf6 jftfj/0fdf k|efj kb{5 / 

s'g} klg ljsf; ultljlw ubf{ To;n] eljiodf s:tf] c;/ kb{5 egL klxn] g} 

;fjwfgL ckgfpg'kg]{ s'/f atfpg'xf];\ . o;/L ljsf; lgdf{0f sfo{ ubf{ 

eljio;Dd l6sfp x'g] / jftfj/0fnfO{ c;/ gkfg]{ u/L ug'{kb{5 . o:tf] 

ljsf;nfO{ lbuf] ljsf; elgG5 egL :ki6 kfg'{xf];\ . 

  kf7\ok':tsdf ePsf] lj|mofsnfk 1 nfO{ kl/of]hgf sfo{sf] ¿kdf ug{ nufpg'xf];\ 

/ cfjZos ;xof]u ug'{xf];\ . 

  ljsf; lgdf{0f, ;8s, pBf]u, snsf/vfgfaf6 lg:sg] w'jf“x¿, w'nf] cflbn] 

jfo'k|b"if0f hnk|b"if0f, df6f]k|b"if0f u/]sf] s'/f k|i6 kfb}{ olb o:tf sfo{x¿ lg/Gt/ 

eO{ /x]sf eljiodf w]/} s'/fx¿ gfz eO{ hLjx¿ g} ljgfz x'g ;Sg] s'/f 

atfpg'xf];\ . To;}n] ljsf; lgdf{0f ultljlw ;~rfng ubf{ jfo'k|b"if0f sd ug]{, 

kfgLsf] ;|f]tsf] ;+/If0f, df6fsf] ;+/If0f, gbL, tfn tyf l;d;f/ If]qsf] ;+/If0f 

h:tf ultljlw ug'{kb{5 . o:tf ultljlw g} k|s[lt d}qL x'G5g\ eGg] s'/f atfp“b} 

ljsf; / jftfj/0f ;+/If0f Ps} ;fy ;~rfng ug'{kg]{ s'/f :ki6 kfg'{xf];\ . 

  kf7\ok':tssf] kl/of]hgf sfo{ ug{ nufO{ k|:t't ug{ nufpg'xf];\ / cfjZos 

k[i7kf]if0f k|bfg ug'{xf];\ . 

  ljsf; lgdf{0f Pjd\ jftfj/0f ;+/If0f ultljlwsf lrq, kf]i6/x¿ k|:t't ub}{ lbuf] 

ljsf; / jftfj/0f ;+/If0f tyf k|s[ltd}qL jftfj/0fsf ;DaGwdf lgisif{ lbg'xf];\ 

. 

  g]kfndf lbuf] ljsf;sf nflu eO/x]sf ultljlwaf/] k|i6 kfg'{xf];\ /  

ljBfyL{x¿nfO{ pgLx¿sf a;f]af; :yfgdf ePsf ljsf; ultljlwx¿ s] s:tf 

5g\ < eGg] s'/f ;f]w]/ s;/L lbuf] ljsf;df ;3fp k'¥ofpg ;lsG5, rrf{ 

ug'{xf];\ . pbfx/0fsf nflu dWo kxf8L nf]sdfu{ jf x'nfsL dfu{ lgdf{0faf6 kg]{ 
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kof{oj/0fLo c;/ / lbuf] ljsf;df k'¥ofpg] of]ubfgaf/] ;d"x 5nkmn u/fpg 

;lsG5 . 

  kf7\ok':tsdf lbOPsf] lj|mofsnfk 2 ug{ nufpg'xf];\ / To;sf] lgisif{ sIff  

sf]7fdf k|:t't ug{ nufpg'xf];\ . 

  lbuf] ljsf;, o;sf k|of;x¿ / k|s[ltd}qL jftfj/0f tyf o; ;DaGwdf g]kfndf 

/ cGt/f{li6«o k|of;x¿ ;DaGwL tof/ kfl/Psf] >Jo b[Zo ;fdu|Lx¿ k|bz{g 

ug'{xf]]];\ . dfly plNnlvt lj|mofsnfksf] j|mddf 5'6]sf a'“bfx¿sf] l6kf]6 ug{ 

nufpg'xf];\ / k|:t't ug{ nufpg'xf];\ . 

  cGtdf lel8of]df b]vfOP lbuf] ljsf; ;DaGwL ljljw kIfx¿ / lbuf] ljsf;sf 

nIonfO{ ;d]t ;d]6L lgisif{ k|:t't ug'{xf];\ . 

5= d"Nofª\sg k|lj|mof 

-s_  lzIf0f l;sfOsf j|mddf k|Zgf]Tt/ u/L d"Nofª\sg ug'{xf];\ . h:t} M 

  lbuf] ljsf; eg]sf] s] xf] < 

  lbuf] ljsf;sf] cjwf/0ff slxn]b]lv ;'¿ ePsf] xf] < 

  k|s[lt d}qL ljsf; eGg'sf] cy{ s] xf] < 

  g]kfndf lbuf] ljsf;sf nflu s] s:tf k|of;x¿ e}/x]sf 5g\ < 

-v_ kf7\ok':tsdf lbOPsf] kl/of]hgf sfo{ ug{ nufO{ To;sf] d"Nofª\sg ug'{xf];\ . 

6=  lzIfsnfO{ yk hfgsf/L 

  k[YjLsf] ;Dk"0f{ afx\o kl/l:yltnfO{ jftfj/0f elgG5 . o;cGtu{t hGt', jg:klt, 

;"Id hLj, xfjf, kfgL, k|sfz, df6f] cflb k5{g\ . 

  dflg;n] u/]sf ljsf; lgdf{0f sfo{af6 dfgj lgld{t jftfj/0f aGb} hf“bf k|fs[lts 

jftfj/0f la“u|b} hfG5 . kmn:j¿k dflg;n] u/]sf ljsf; gfl;G5 .  
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  lbuf] ljsf;sf] nIosf] zflAbs cy{ s]nfp“bf lbuf] eg]sf] nfdf], lg/Gt/ jf :yfoL 

¿kdf / ljsf; eGgfn] pGglt jf k|ult tyf nIo eGgfn] p2]Zo jf k|fKt ug{ 

vf]h]sf] s'/f eGg] x'G5 . 

  xfd|f] b]zsf ;fy} ;+o'St /fi6« ;ª\3sf cGo ;b:o /fi6«x¿n] ;g\ 2016 b]lv 

2030 ;Ddsf nflu lbuf] ljsf;sf nIo k|fKt ug{ Pp6f b:tfj]hdf x:tfIf/ 

u/]sf 5g\ . 

  lbuf] ljsf;sf nIo 17 cf]6f 5g\ . o;df 169 uGtJo (targets) /flvPsf] 5 . 

oL nIox¿df ul/aL cGTo ug]{, ef]s cGTo ug]{, /fd|f] :jf:Yo, u'0f:t/Lo lzIff, 

n}ª\lus ;dfgtf, :jR5 vfg]kfgL / ;/;kmfO, lbuf] phf{ Joj:yfkg, ;Ddfghgs 

sfd / cfly{s j[l¢, alnof] k"jf{wf/ / cf}Bf]uLs/0f, c;dfgtf sd ug]{, lbuf] 

;x/ / a:tL ljsf;, lbuf] pTkfbg / pkof]u, hnjfo' kl/jt{glj?4sfo{, 

;fd'lb|s ;|f]t ;fwgx¿sf] ;+jw{g, d?e"dLs/0f lj?4 n8\g] / h}ljs ljljwtfsf] 

Iflt /f]Sg], zflGtk"0f{ / ;dfj]zL ;dfhsf] k|jw{g ug]{ ;an ;+:yfx¿ lgdf{0f, 

ljZjJofkL ;fem]bf/LnfO{ k'ghL{jg x'g\ . 

llbuf] ljsf;sf nIox¿ 

nIo 1 M ;a} 7fp“af6 ;a} :j¿ksf ul/aLnfO{ cGTo ug]{  

nIo 2 M ef]sd/Lsf] cGTo ug]{, vfB ;'/Iff / aif}{el/ pGgt kf]if0f k|flKt ug]{ / lbuf] 

s[lifsf] k|jw{g ug]{  

nIo 3 M :j:y hLjg ;'lglZrt ug]{ / ;a} pd]/ ;d"xsf JolStsf] sNof0fsf] k|jw{g ug{] 

nIo 4 M ;a}sf nflu ;dfj]zL tyf u'0f:t/Lo lzIff ;'lglZrt ug]{ / cfhLjg l;sfOsf] 

cj;/x¿nfO{ k|jw{g ug]{  

nIo 5 M n}ª\lus ;dfgtf xfl;n ug]{ / ;a} dlxnf tyf lszf]/Lx¿sf] ;““zStLs/0f ug]{  

nIo 6 M ;a}sf nflu vfg]kfgL tyf ;/;kmfOsf] pknAwtf / lbuf] Joj:yfkg ;'lglZrt 

ug]{  
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nIo 7 M ;a}sf nflu vr{n] wfGg ;Sg], e/kbf]{, lbuf] tyf cfw'lgs pmhf{df ;j{;'ne 

kx'r ;'lglZrt ug]{  

nIo 8 M ;a}sf nflu lg/Gt/, ;dfj]zL / lbuf] cfly{s j[l¢ tyf k"0f{ / pTkfbgd"ns 

/f]huf/L tyf dof{lbt sfdsf] k|jw{g ug]{  

nIo 9 M alnof] -l6sfp_ k"jf{wf/ lgdf{0f ug]{, ;dfj]zL / lbuf] cf}Bf]lusLs/0fsf] k|jw{g 

ug]{ / gjLg vf]hnfO{ k|f]T;fxg ug]{  

nIo 10= b]zleq} / b]zx¿dfem /x]sf] c;dfgtfnfO{ Go"g ug]{  

nIo 11= gu/x¿ / dfgj a:tLx¿nfO{ ;dfj]zL, ;'/lIft, ;an -l6sfp_ / lbuf] agfpg]  

nIo 12= lbuf] pkef]u / pTkfbgsf] 9f“rf ;'lglZrt ug]{  

nIo 13= hnjfo' kl/jt{g tyf o;sf k|efjx¿ lj?4 n8\g] tTsfn sfo{ yfNg]  

nIo 14= lbuf] ljsf;sf nflu dxf;fu/, ;d'b| / ;fd'lb|s ;|f]t ;fwgx¿sf] 

;+jw{g÷;+/If0f / lbuf] k|of]u ug]{  

nIo 15= lbuf] kof{j/0fLo k|0ffnLsf] k|of]usf] ;+/If0f, k'g:yf{kgf / k|jw{g ug]{, jgsf] 

lbuf] Joj:yfkg ug]{, d¿e"dLs/0f lj?4 n8\g], e"IfoLs/0fsf] /f]syfd ug]{ / To:tf] 

k|lj|mofnfO{ pN6\ofpg] / h}ljs ljljwtfsf] IfltnfO{ /f]Sg]  

nIo 16= lbuf] ljsf;sf nflu zflGtk"0f{ / ;dfj]zL ;dfhsf] k|jw{g ug]{, ;a}nfO{ Gofodf 

kx'“r k|bfg ug]{ / ;a} txdf k|efjsf/L, pTt/bfoL, ;dfj]zL ;+:yfx¿sf] ljsf; 

ug]{  

nIo 17= lbuf] ljsf;sf nflu sfof{Gjog k|lj|mof dha't agfpg] / ljZjJofkL 

;fem]bf/LnfO{ k'ghL{jg lbg] 
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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)  
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 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];\ . 
 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] . 
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 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] . 

 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 . 
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 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)  
 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] 
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;~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)  
 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] 
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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, 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 . 
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 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 cufl8 /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) 
 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];\ . 

 


