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PsfO 1  gfk (Measurement) 

cg'dflgt 3G6L M4 -;}b\wflGts3 +k|of]ufTds1) 

1. l;sfO pknlAwx¿ 

 (i) cfwf/e"t PsfO / tThGo PsfOx¿ (Fundamental units and derived  
  units) sf] kl/efifflbg  

 (ii) cfwf/e"t PsfO / tThGo PsfOlardf cGt/;DaGwb]vfpg  

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

lbg ljifoj:t' l;sfO ;fdu|Lx¿ 

! gfk – kl/ro / o;sf] 
dxTTj 

PsfO – kl/ro 

PsfOsf k|sf/x¿ 

ljleGg  gfksf :s]nx¿,  ljleGg kl/df0fsf] 
9s, t/fh', l:k|ªAofn]G;, 38Lx¿, :6k jfr, 
ydf]{ld6/, t/n kbfy{sf] dfkg ul/g] ljleGg 
Ifdtfsf ef8fx¿ cyjf lrqx¿, cfw'lgs 
kl/df0f dfkg oGq h:t}M l8lh6n ydf]{ld6/, 
l8lh6n t/fh'cflb  

@ cfwf/e"t PsfO / 
tThGo PsfOsf] kl/ro  
/ ltgLx¿ larsf] 
cGt/;DaGw / km/sx¿

ljleGg  gfksf :s]n,  ljleGg kl/df0fsf] 9s, 
t/fh', l:k|ªAofn]G;, 38Lx¿, :6k jfr, 
ydf]{ld6/, t/n kbfy{sf] dfkg ul/g] ljleGg 
Ifdtfsf ef8fx¿ cyjf lrqx¿, cfwf/e"t / 
tThGo PsfOsf] km/s pNn]v ul/Psf] rf6{ k]k/, 
gfk ;DaGwL lel8of] jf Plgd];g cflb  

# tThGo PsfOdf ;+nUg 
cfwf/e"t PsfOx¿ 
Kflxrfg, P;cfO{{ k|0ffnL 

ljleGg ef}lts kl/df0f / PsfOx¿ pNn]v 
ul/Psf k\mNof; sf8{x¿, s]xL ef}lts kl/df0f / 
ltgLx¿sf tThGo PsfO / ;ª\s]tx¿plNnlvt 
rf6{ k]k/ 

$ Kf|of]ufTds sfo{ 

 

9s, t/fh', d]hl/ª 6]k jf :s]n, l:k|ªAofn]G;, 
d]hl/ª l;lnG8/cflb  
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3. ljlzi6 pb\b]Zo, l;sfO ;xhLs/0f lj|mofsnfk, k|ltlaDag / d"Nofª\sg 

 lbg 1 : gfk / o;sf] dxTTj, PsfOsf] kl/ro / o;sf k|sf/x¿ 

 -s_ ljlzi6 pb\b]Zox¿ 

  (i) gfksf] kl/efiff pbfx/0f;lxt j0f{g ug{  

(ii) b}lgs hLjgdf gfksf] dxTTjsf] j0f{g ug{  

(iii) PsfOsf] kl/efiff pbfx/0f;lxt JofVof ug{  

(iv) PsfOsf k|sf/x¿sf] gfd pNn]v ug{  

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

 ljb\ofyL{nfO{ kf7 zLif{sdf Wofgfsif{0f u/fpg ;a{k|yd k"j{1fgsf] -sIff * df 
 cWoog u/]sf]_ af/]df k|Zg ug]{ / tTkZrft\\ kf7\o k':tssf] k[i7 1sf] klxnf] 
 x/km ljb\ofyL{ dfem k9]/ ;'gfpg] jf k9\g nufO{{pSt x/kmdf ePsf] klxnf] / 
 bf];|f] k|Zgx¿sf] af/]df 5nkmn u/L ;DalGwt ljifoj:t'df k|j]z ub}{ gfksf] 
 kl/efiff / tnsf k|Zgx¿sf] 5nkmn u/L To;sf] dxTTjsf] af/]df cg'ej 
 cfbfg k|bfg ug{ nufpg'xf];\ 

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

(ii) j:t'nfO{ lsga]r ubf{ gfk lsg lnOG5 < 

(iii) xfd|f] b}lgs hLjgdf gfk lsg cfjZos 5 < 

(iv) klxn]sf dflg;x¿ nDafO,lk08 / cfotg s;/L gfKby] < s] tLgfksf 
 PsfOx¿af6 ;xL kl/df0f gfKg ;lsG5 < 

 dfly plNnlvt k|Zgx¿af6 k|fKt pTt/af/] 5nkmn ub}{ gfksf] cfjZostf 
 pNn]v ug'{xf];\ . To:t} ljb\ofyL{ ;dIf ljleGg gfk tf}nsf ;fwgx¿-l;sfO 
 ;fdu|Lx¿df pNn]v ul/Psf_/fvL pSt ;fwgx¿ s] s] dfkgsf lgldTt k|of]u 
 ul/G5, 5nkmn u/fpg'xf];\ / ltgLx¿;Fu ;DalGwt PsfOsf] tflnsf lgdf{0f ug{ 
 nufpg'xf];\ . 

 tflnddf k|:t't ul/Psf PsfOx¿df 5nkmn ug{ nufO{{ ef}lts kl/df0fsf] 
 PsfOnfO{ slt k|sf/n] juL{s/0f ug{ ;lsG5 xf]nf < ;f]Rg nufpg'xf];\ / cGtdf 
 ljb\ofyL{n] lbPsf cg'ejnfO{ ;d]6L cfwf/e"t / tThGo u/L ef}lts kl/df0fsf] 
 PsfOx¿nfO{ b'O{{ k|sf/df ljefhg ul/Psf] x'G5 egL lgisif{df k'Ug'xf];\ . 

 -u_ d"Nofª\sg, k|ltlaDag 

 b}lgs hLjgdf gfk lnOg'sf] sf/0f s] xf]nf < 

 klxn]sf dflg;x¿n] ef}lts kl/df0f gfKg k|of]u ul/Psf PsfO / cfw'lgs  
  gfksf PsfOdf s] km/s 5 < 
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 j:t'sf] gfk s;/L lnOG5 < 

 ef}lts kl/df0f gfKg slt k|sf/sf PsfOx¿ Kf|of]udf NofOG5, lsg < 

 

lbg –@ M cfwf/e"t PsfO  / tThGo PsfOsf] kl/ro / ltgLx¿larsf] cGt/;DaGw 

 -s_ ljlzi6 pb\b]Zo 

 (i) cfwf/e"t PsfO / tThGo PsfOsf] kl/efiff lbg / ltgsf] pbfx/0f  
  atfpg 

 (ii) cfwf/e"t PsfO / tThGo PsfOlarsf] cGt/;DaGw tyf leGgtfnfO{  
  pbfx/0f;lxt k|:t't ug{ 

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

 lj|mofsnfk 1 

 ljb\ofyL{nfO{ sIff * df kl9;s]sf ef}lts kl/df0fx¿sf PsfOx¿ -cfwf/e"t /  
  tThGo_ s] s] xf]nfg\ . ;fy} b}lgs hLjgdf j:t'sf] ef}lts kl/df0f gfKg s:tf  
  s:tf PsfOx¿ Kf|of]u ul/G5g\ < k|Zg ;f]Wg'xf];\ / pgLx¿n] k|:t't u/]sf  
  PsfOx¿nfO{ ;]tf]kf6Ldf n]Vg'xf];\ . 

 ;]tf]kf6Ldf n]lvPsf PsfOx¿ Ps csf{df lge{/ 5g\ jf 5}gg\ egL yfxf kfpg  
  PsfOnfO{ 6'j|mfpg nufpg'xf];\ . 

 PsfOx¿nfO{ 6'S|ofpg ;lsg] jf g;lsg] cfwf/df cfwf/e"t / tThGo PsfOsf]  
  zLif{sdf k|j]z u/L ltgLx¿sf] kl/efiff;lxt pbfx/0f k|:t't ug'{xf];\ . 

 lj|mofsnfk 2 

 dflysf] tflnsfsf] bf];|f] lbgdf plNnlvt l;sfO ;xhLs/0f ;fdu|Lx¿ k|bz{g ub}{ 
 ltgn] gfKg] kl/df0fsf] 5nkmn ub}{ cfwf/e"t tyf tThGo PsfOsf] cjwf/0ff k|i6 
 kfg'{xf];\ . 

 ljb\ofyL{sf] ;ª\Vofcg';f/ ltgLx¿sf] ;d"x ljefhg u/Ld]6fsf8{ -tn lbOPsf]  h:tf]_ 
 dfkm{t /f]df~hs 9ª\un] xflh/Lhjfkm dfkm{t ef}lts kl/df0fx¿sf] cfwf/e"t PsfO jf 
 tThGo PsfO 5'6\ofpg nufpg'xf];\ . 

 

 

 ljb\ofyL{nfO{ dfly plNnlvtcfwf/e"t / tThGo PsfOx¿sf] d]6fsf8{ h:t} cGo 
 PsfOx¿sf] d]6fsf8{ dfly plNnlvt ;d"xdf agfpg nufpg'xf];\ / ;a}nfO{ 
 ld;fpg'xf];\ . 

Go'6g lsnf]u|fd h'n kf:sn ld6/ 
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 sfnf]kf6L jf ;]tf]kf6L jf k';lkg af]8{dfb'O{{  cf]6f :tDe agfO{ cfwf/e"t /  
 tThGo PsfO n]Vg] / ljb\ofyL{nfO{ j|md};Fu} cufl8 af]nfP/ d]6fsf8{ y'Tg nufpg'xf];\ / 
 cfk"mn] kfPsf] d]6fsf8{ s'g sf]7fdf kb{5, juL{s[t u/L 6fF:g nufpg'xf];\ . 

dfly ul/Psf lj|mofsnfksf cfwf/df cfwf/e"t PsfO / tThGo PsfOlarsf] 
cGt/;DaGw / leGgtf 5'6\ofpg nufO{{ k|:t't ug{ nufpg'xf];\ / lzIfsn] yk k[i7kf]if0f 
k|bfg ug'{xf];\ . 

 -u_ d"Nofª\sg, k|ltlaDag 

(i) cfwf/e"t / tThGosf %.%  cf]6f pbfx/0fx¿ s] s] xf]nfg\ < 

(ii) cfwf/e"t / tThGo PsfOdf km/s 5'6\ofpg'xf];\ . 

(iii) nDafO, lk08 / ;dosf PsfOx¿ lsg Ps csf{df lge{/ x'Fb}gg\ < 

(iv) kf7\o k':tssf] k|Zg g+= s (3), (4), (5) / v (2), (4), (5), (6) k|Zgx¿ 
 ljb\ofyL{nfO{ ;f]Wg'xf];\ . 

 

lbg 3 M cfwf/e"t tyf tThGo PsfOsf juL{s/0f / k|df0fLs/0f, P;cfO{ k|0ffnL 

-s_ ljlzi6 pb\b]Zox¿ 

 (i) lbOPsf] tThGo PsfOdf ;+nUg cfwf/e"t PsfOx¿ klxrfg ug{  

 (ii) P;\=cfO{= k|0ffnLsf] kl/efiff lbg  

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

 lj|mofsnfk 1 

 ljb\ofyL{nfO{ cl3Nnf] lbgsf] kf7 -cfwf/e"t / tThGo PsfO_ k'g/fjnf]sg u/fO{  
 lbOPsf] ef}lts kl/df0fnfO{ cfwf/e"t jf tThGo PsfOdf juL{s/0f ug{pTk|]/0ff  
  hufpg'xf];\ . lbOPsf] PsfOdf ;+nUgcfwf/e"t PsfOx¿ kTtf nufO{{ ljlwsf]  
  JofVof ug'{xf];\ . h:t} 

  ult = 
lglZrt lbzflt/ kf/ ug]{ b'/L-ld6/_

;do-;]s]08_   

 b'O{{ cf]6f cfwf/e"t PsfOx¿ ld6/ / ;]s]G8 ldn]/ ultsf] PsfO ld6/ k|lt  
  ;]s]G8 (m/s) n] ag]sf] x'G5 . 

  k|j]u -ld6/ / ;]s]G82_ = 
ult -ld/;]_
;do-;]s]G8_  

 ld6/, ;]s]G8 / ;]s]G8 cfwf/e"t PsfOx¿ ldn]/ k|j]usf] PsfO -ld6/ /   
 ;]s]G82_ ag]sf] x'G5 . 



5 

  an -Go'6g_ = lk08 -lsnf]u|fd_×k|j]u -ld6// ;]s]G82_ 

 lsnf]u|fd, ld6/,;]s]G8 / ;]s]G8 cfwf/e"t PsfOaf6 Go'6g ag]sf] x'G5 . 

 To:t} sfo{ -h'n_ = an -Go'6g_ × b'/L -ld6/_ 

 lsnf]u|fd, ld6/, ;]s]G8 / ;]s]G8 cfwf/e"t PsfOx¿af6 sfo{sf] PsfO h'n  
  ag]sf] x'G5 . To;sf/0f h'n eg]sf] lsnf]u|fd ld6/ k|lt ;]s]G82 x'G5 . 

 lj|mofsnfk 2 

 tThGo PsfO / ltgdf plNnlvt cfwf/e"t PsfOx¿ 5'6\ofOPsf]] rf6{   
  k]k/k|b{zg ug'{xf];\ . 

 ljb\ofyL{nfO{ rf6{ cjnf]sg ug{ nufO{{ c:ki6tf eP k|i6 kfl/lbg'xf];\ . 

 To:t} cfwf/e"t PsfO glnO{ tThGo PsfO lng ;ls“b}g / cfwf/e"t PsfO yfxf 
   gkfO{ tThGo PsfO klg yfxf x'“b}g eGg] tYo k|i6 kfg'{xf];\ . 

 lj|mofsnfk 3 

 ljb\ofyL{sf] ;d"x ljefhg u/L k\mNof; sf8{df lbOPsf] PsfOdf ;+nUg   
  cfwf/e"t PsfOx¿ kTtf nufpg xflh/L hjfkm v]]n v]nfpg'xf];\ . 

 kf7\o k':tsdf pNn]v ePsf cfwf/e"t gfkx¿sf] ;fy} SofG8]nf, df]n klg  
  cfwf/e"t PsfO g} x'g\ . t/ o;sf] k|of]u sIff 9 / 10 sf] nflu cfjZos  
  gePsfn] lj:t[t ¿kdf kf7\ok':tsdf pNn]v ul/Psf] 5}g eGg] lgisif{lbg'xf];\ . 

 s'g} Pp6f lglZrt j:t'sf] nDafO ljleGg ljb\ofyL{sf] xft jf laTtfaf6 gfKg  
  nufO{ gfk Ps¿ktf gx'Fbf cfOkg]{ ;d:of atfpg'xf];\ / o:t} ;d:of ljleGg  
  ef}lts kl/df0fsf] dfkgdf /xg] x'gfn] P;cfO{ o'lg6sf] dxTTj k|sfz kfg'{xf];\ . 

 P;cfO{ PsfOsf] cjwf/0ffsf af/]df cg'ej cfbfg k|bfg ug]{ tl/sf k|of]u u/L  
  cg'ej cfbfg k|bfg ug{ nufpg'xf];\ / yk k[i7kf]if0f lzIfsn] k|bfg ug'{xf];\ . 

-u_ d"Nofª\sg 

 kf7\ok':tssf] cEof;af6 v-3_ / -7_ g+= k|Zgx¿ ;f]Wg'xf];\ . 

 ;fdYo{sf] PsfO jf6 jf h'n k|lt ;]sG8df s'g s'g cfwf/e"t PsfOx¿  
 ldn]/ ag]sf] x'G5 egL ljb\ofyL{nfO{ 5'6\ofpg nufpg'xf];\ . 

 nDafO / ;do ldn]/ ag]sf] b'O{{ cf]6f tThGo PsfOx¿n]Vg'xf];\ . 

 Go'6gsf s'g s'g cfwf/e"t PsfOx¿ ;dfj]z ePsf 5g\, kTtf  
  nufpg'xf];\ . 

 Rffksf] PsfOnfO{ lsg tThGo PsfO elgPsf] xf] < sf/0f n]Vg'xf];\ . 
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  P;cfO{ PsfO eg]sf] s] xf] < o;sf] cfjZostf kg'{sf sf/0fx¿ pNn]v  
  ug'{xf];\ . 

 Kf|of]ufTds lj|mofsnfk g= !  

 j:t'x¿sf] nDafO / lk08 dfkg u/L tYofª\s k|:t't ug{ 

 cfjZos ;fdu|L M sfkL, lj1fg k':ts, l;;fsnd, rs, :s]n jf d]hl/Ë 6]k, 
 beam balance 

 k|of]u ljlw 

 :s]n jf d]hl/ª 6]k lng'xf];\  / o;sf] ;xfotfn]  dfly plNnlvt 
 j:t'x¿sf]  Ps Ps u/L nDafO gfKg'xf];\ / tnsf] cjnf]sg tflnsf g+= ! 
 df eg'{xf];\ . 

 ef}lts t/fh' lng'xf];\ / sfkL, k':ts, 8:6/sf] lk08 gfKg'xf];\ / tnsf] 
 tflnsf gDa/ 2 eg'{xf];\ .  

 cjnf]sg tflnsf – 1 

j|m=;+= j:t'x¿ nDafO(cm/m) 

   

   

   

 cjnf]sg tflnsf – 2 

j|m=;+= j:t'x¿ lk08 (gm) 

   

   

   

 glthf 

  dflysf] lj|mofsnfkaf6 j:t'x¿sf] nDafO / lk08sf] dfkg k|fKt eof] . 

 yk cWoog ;fdu|L 

 gfksf PsfOx¿sf] ;ª\s]t n]Vbf Wofg lbg'kg]{ s'/fx¿ 
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 ;ª\s]tsf]lardf jf cGtdf yf]Knf lbg' x'Fb}g . h:t} lsnf]ld6/sf] ;6\6f  
  lsld n]lvG5, ls= ld= jf ls=ld n]lv“b}g . 

 b'O{{ jf ;f]eGbf a9L PsfOx¿af6 tThGo PsfO n]Vg' k/]df tL PsfOlar  
  7fpF 5f]l8G5 . h:t} ansf] PsfO Go'6gsf] ;6\6f lsnf]u|fd ld6/ ;]s]G8–2   
  sf] ;ª\s]t lsu|f ld ;] –2x'G5 . lsu|f ld;]–2 x'Fb}g t/ PsfOsf] ;ª\s]tsf   
  cIf/x¿lar 7fpF 5f]8\g' x'Fb}g . h:t} lsld n]Vg'k5{ . 

 PsfOsf ;ª\s]tx¿ Psjrgdf Pp6} n]Vg'kb{5 . h:t} 5lsld n]Vg'k5{ .5  
  lsldx¿ n]Vg' x'“b}g . 
kl/of]hgf sfo{ 

ljb\ofyL{nfO{ cfcfkm\gf] ;x/ jf ufpFdf k|rngdf /x]sf ljleGg ef}lts kl/df0fsf lgldTt 
k|of]udf /x]sf :yfgLo PsfOx¿nfO{ P;cfO{ k|0ffnL;Fu t'ngf u/fpg'xf];\ . 
-h:t} Ps kfyL ux“ 'df slt lsu|f x'G5 gfKg]_  

zAbfjnL 

df]n M kbfy{sf] kl/df0f dfkg ubf{ k|of]u ul/g] PsfO  

SofG8]nf M k|sfzsf] tLj|tf dfkg ug]{ k|of]u ul/g] PsfO 

;Gbe{;fdu|L 

 www.educationalwebsite.com 

● www.moecdc.gov.np → CDC library  New publication 

 k|lzIfs lgb]{lzsf – z}lIfs hgzlSt ljsf; s]Gb| 

 youtube → KhaNacademy → Science → Measurement. 
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PsfO2  an (Force) 
cg'dflgt 3G6L M 7 -;}b\wflGts 5 +k|of]ufTds 2) 

1. l;sfO pknlAwx¿ 

(i) lj>fd / rfndf /x]sf j:t'sf] Ogl;{of / df]d]G6dsf] kl/efiff lbg / k|bz{g ug{  

(ii) Go'6gsf rfn;DaGwL lgodx¿sf] JofVof ug{ / k|of]u ug{  

(iii) ;Gt'lnt / c;Gt'lnt ansf] leGgtf b]vfpg  

(iv) lj>fd / rfndf /x]sf j:t'sf ult, k|j]u / b'/Lsf] ;DaGw b]vfpg tyf ;/n 
 ul0ftLo ;d:ofx¿ xn ug{  

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

lbg ljifoj:t' l;sfO ;fdu|Lx¿ 

1.  lj>fd / rfn 

 j]u / ult 

 ;dfg ult / c;dfg 
 ult 

 k|j]u / ultx|f; 

es'G8f] jf u'Rrf, ljb\o't\Lo kª\Vff, Aof6«Laf6 rNg] 
v]nf}gf uf8L, lj>fd / rfn, ;dfg ult / 
c;dfg ult ;DaGwL lel8of] lSnK;x¿M  

lj|mofsnfk 1– rs, r'gsf] w'nf], :6k, jfr 

lj|mofsnfk 2– ;dfg ult / c;dfg ultsf] 
leGgtf kTtf nufpg j]u / ult hgfpg] 
lrqo'St k\mNof; sf8{ jf d]6fsf8{ 

lj|mofsnfk 3 – l3gL{, nfdf] wfuf], u/'ª\uf] lk08, 
nfdf] lkg, snd, :6k jfr 

2. ult;DaGwL ;dLs/0fx¿  / 
o;;Fu ;DalGwt ul0ftLo 
;d:ofx¿ 

ult ;dLs/0fx¿ plNnlvt rf6{ k]k/ jf k\mNof; 
sf8{x¿ 

3.  Ogl;{of / o;sf 
 k|sf/x¿ 

 lk08 / Ogl;{oflar 
 ;DaGw  

 df]d]G6d 

 Go'6gsf] rfn ;DaGwL 

8f]/L,;fgf] 9'ª\uf, ;Unf / 6'j|mf O“6fx¿, 
Aof8ldG6g ss{ / lj|ms]6 an, Sof/fd af]8{ / 
o;sf uf]6Lx¿, vfln lunf;, sf8{ af]8{, l;Ssf 
cflb  
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 klxnf] lgod 

4.  Go'6gsf rfn ;DaGwL 
 bf];|f] / t];|f] lgodx¿ 

 ;Gt'lnt / c;Gt'lnt 
 an 

lj|mofsnfk 1 : b'O{{  cf]6f a/fa/ l:k|ª\ux¿, 
/a/sf] b'O{{  cf]6f anx¿, lsnf, :6k jfr 

lj|mofsnfk 2M a]n'g 

lj|mofsnfk3 :alnof] / nfdf] 8f]/L 

5. k|of]ufTds sfo{M Ogl;{of, 

Go'6gsf rfn ;DaGwL 
lgodx¿;Fu ;DalGwt 
lj|mofsnfkx¿ 

lj|mofsnfk 1M l:k|ª\u Aofn]G;, nfdf] 8f]/L 

 

lbg 1M lj>fd / rfn, j]u / ult, ;dfg ult / c;dfg ult, k|j]u / ultx|f; 

-s_ ljlzi6 pb\b]Zox¿ 

i. j/k/sf j:t'x¿sf] ;fk]Ifdf j:t'sf] cj:yf lj>fd jf rfn lgwf{/0f ug{  

ii. j]u / ultsf] kl/efiff pbfx/0f;lxt j0f{g ug{  

iii. b'/L, ;do / j]u jf ult ;DalGwt ;fdfGo ul0ftLo ;d:of ;dfwfg ug{ tyf 
 ;dfg ult / c;dfg ult sf] leGgtf pNn]v ug{  

iv. k|j]u / ultx|f;sf] leGgtf;lxt j0f{g ug{  

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

 u|flkm6L (Graffiti) ljlwsf] k|of]u u/L k|To]s ;d"xnfO{ rfn / lj>fd ;DaGwL 
 km/s km/s sfo{ lbg'xf];\ / Go'hlk|G6df n]Vg nufpg'xf];\ . 

 s]xL ;dokl5  Pp6f ;d"xsf] Go'hlk|G6 kfn}kfnf] csf]{ ;d"xnfO{  lbg'xf];\ . 

 tL ;d"xn] gk'u nfu]sf] s'/f yKg nufpg'xf];\ . 

 o;/L x/]s ;d"xsf] Go'hlk|G6 x/]s ;d"xdf k'u]/ yk hfgsf/L n]vL ;DalGwt 
 ;d"xnfO{ cGo ;d"xsf] yk hfgsf/L;lxt k|:t't ug{ nufpg'xf];\ . 

 s'g} klg j:t' rfn jf lj>fd cj:yf 5 eGg] lgSof]{n ug{ ;fk]If ljGb' (Point  
 of reference) lng'kg]{ x'G5 .To;}n] ljb\ofyL{ efO alxgLx¿nfO{ Point of 
 reference sf] af/]df pbfx/0f lbO{ lgDg lgisif{ lbg'xf];\ . 

;fk]If ljGb' M l:y/ cj:yfdf /x]sf] s'g} Pp6f ljGb'nfO{ cfwf/ agfP/ j:t'sf] l:ylt  
-rfn jf lj>fd_ kTtf nufpg'nfO{ ;fk]If laGb' elgG5 . 
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 lj>fd / rfn ;DaGwL tnsf k|Zgdf 5nkmn u/fpg'xf];\ . 

(i) u'l8/x]sf] a;df a:bf tkfO{“;Fu} l;6df a;]sf] dflg;nfO{ x]bf{{ tkfO{+ cfk"m l:y/ 
 cj:yfdf /x]sf] cg'ej ug'{x'G5 t/ a;sf] e\mofnaflx/ ;8s 5]psf 3/ / 
 ?vx¿ x]bf{ cfk"mnfO{ ultdf ePsf] dx;'; ug'{x'G5 . o:tf] lsg eof] xf]nf < ca 
 eGg'xf];\ o; cj:yfdf tkfO“ { ult jf l:y/ s'g cj:yf x'g'x'G5 < 

(ii) ljb\ofnosf] xftfleq /x]sf] s'g} Pp6f ?vnfO{ ;fk]If dfg]/ csf]{ s'g} ?v / 
 pl8/x]sf] r/fsf] l:yltnfO{ t'ngf ug{ nufO{{ j:t'sf] rfn / lj>fd l:yltaf/] 
 hfgsf/L u/fpg'xf];\ . 

 ult / j]u j|mdzM ;lbz(vector) / clbz (scalar) /fzL x'g\ . t;y{ ult / j]u 
 zLif{sdf k|j]z ug'{k"j{ pSt ;lbz/ clbz/fzLsf af/]df k'g/fj[lTt u/fpFb} 
 distance / displacement sf] af/]df atfpg'xf];\ . tTkZrft\\ j]u / ultsf] kl/ro 
 lbO{ ltgLx¿larsf] leGgtf 5'6\ofpg'xf];\ . 

 ljb\ofyL{nfO{ kl/efiffsf] dfWodaf6 ult / j]usf] P;cfO{ PsfO / ;"q  kTtf 
 nufpg ;xof]u ug'{xf];\ . o;/L k|fKt u/]sf] ;"qnfO{ b}lgs hLjgdf k|of]udf 
 NofpgsflgldTt lgDg lj|mofsnfk ug{ nufpg'xf];\ . -ljb\ofyL{nfO{ # ;d"xdf 
 ljefhg u/L lgDglj|mofsnfk k|To]s ;d"xnfO{ ;d"xut ¿kdf k|:t't ug{ 
 nufpg'xf];\ / Ps ;d"xn] k|:t't ubf{ cGo ;d"xnfO{ yk cfjZos k[i7kf]if0f lbg 
 nufpg'xf];\ . 

 lj|mofsnfk-  1 -JolStsf] ult kTtf nufpg'xf];\ ._ 

 ljb\ofyL{nfO{ v]n d}bfgdf n}hfg]  

 rf}/df 100 ld6/sf] b'/Ldfrsn] jf r'gsf] w'nf]n] lrx\gnufpg] 

 5 hgf ljb\ofyL{nfO{ kfn}kfnf] 100 ld6/ bf}8g slt ;do nfU5, l6kf]6 ug{]  
 -:6k jfrsf] ;xfotfn] 

 k|To]s ljb\ofyL{n] 1;]s]G8 ;dodf slt b'/L kf/ ug{ ;S5, lx;faug{ nufpg] 
 o;/L k|To]s ljb\ofyL{sf] ult kTtf nufpg'xf];\ . 

  lgisif{ s'g} lglZrt lbzfdf ePsf] :yfg kl/jt{gsf] b/nfO{ ult elgG5 . ult  

  lgsfNgsf] lgldTt ult Ö
lglZrt lbzfdf kf/ u/]sf]b'/L

;do   k|of]u ul/G5 . 

 lj|mofsnfk- 2 
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lbOPsf] b'O{{ cf]6f lrqx¿nfO{ sfnf]kf6L jf ;]tf]kf6Ldf x'ax' ptf/Lljb\ofyL{nfO{ ljleGg 
;d"xdf ljefhg ug'{xf];\ . pSt lbOPsf lrqx¿df uf8Lsf] ultaf/] 5nkmn  
u/fpg'xf];\ . To:t}ul/ ;dfg ult / c;dfg ult ePsf s'g} j:t' jf t/ª\usf] pbfx/0f 
ljb\ofyL{sf] ljleGg ;d"xnfO{ eGg nufpg'xf];\ . ljb\ofyL{n] lbPsf pbfx/0f ;dfg ultsf 
x'g\ jf xf]Ogg\ 5nkmn u/L ;dfg ultsf] kl/ro lbO{ cGo cfjZos k[i7kf]if0f lbg'xf];\ . 
ljb\ofyL{af6 s'g} lh1f;f eP ;f] ;DaGwdf :ki6 cjwf/0ff lbg'xf];\ . 

 lgisif{ M 

s'g} j:t'n] Pp6f ;/n /]vfdf lglZrt lbzfdf k|To]s ;]s]G8df ;dfg b'/L kf/ ub{5 eg] 
pSt j:t'sf] ultnfO{ ;dfg ult elgG5 . s'g} j:t'n] k|To]s ;]s]G8df lglZrt lbzfdf 
c;dfg b'/L kf/ ub{5 eg] To;nfO{ c;dfg ult elgG5 .  

s'g} j:t'sf] ult ;dfg gePsf] cj:yfdf ult oft 36\b} hfG5 oft a9\b} hfG5 eGg] 
s'/f 5nkmn u/L ;s]kl5 ;fOsn, df]6/ cflbsf] ult s'ga]nf 36\b} hfG5 / s'g a]nf 
a9\b} hfG5 egL 5nkmn ug'{xf];\ . To:t} le/fnf] ;txdf es'G8f] 5f]8\bf o;sf] ult 
s:tf] x'G5 eGg] ;DaGwdf ljb\ofyL{af6 ;xL pTt/ vf]Hg nufpg'xf];\ . To;kl5 dfly 
ul/Psf] 5nkmn / lbOPsf] lrqsf] cfwf/df k|j]usf] JofVofug'{xf];\ . k|j]usf] kl/efiff / 
;"q atfpg] jf deriveu/]/ k|i6 kfg'{xf];\ . ult x|f; eg]sf] s] xf] atfpg'xf];\ / o;nfO{ 
k|j]usf] C0fTds dfg dflgg'sf] sf/0faf/] 5nkmn ug'{xf];\ . 

 lj|mofsnfk- 3 

6]ansf] Ps 5]pdf Pp6f l3gL{ (pulley)hf]8\g'xf];\ jf l3gL{ hf]l8Psf] 58\s] ;txnfO{ 
6]andf /fVg'xf];\ . nfdf] wfufn] s'g} uÅf}“ 
lk08nfO{ af“w]/ l3gL{af6 tn e'mG8\ofpg'xf];\ . 
wfufsf] csf]{ 5]p sfuhsf] nfdf] l/ag;Fu 
hf]8\g'xf];\ . lk08nfO{ l3gL{d'lg v;fNbf 
sfuhsf] l/ag tflgG5 . lk08 v;]sf]a]nf 
sndn] sfuhdf ;dfg / l56f] ultdf 
yf]Knfx¿ 
nufpg'xf];\ . o;sf nflu s]xL cEof; u/]kl5 k|lt;]sG8 5 yf]Knfx¿ nufpg ;lsG5 . 
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o;/L lk08 v;fNbf sfuhsf] l/agdf ePsf yf]Knfx¿larsf] b'/L a9\b} uPsf] x'G5 . 
lk08sf] ult a9]sfn] yf]Knfx¿larsf] b'/L a9]sf] xf] eGg] s'/f :ki6 kfg'{xf];\ . 

lgisif{ M s'g} j:t'n] k|To]s ;]s]G8df lglZrt lbzfdf c;dfg b'/L kf/ ug'{nfO{ c;dfg 
ult elgG5 . 

-u_  d"Nofª\sg, k|ltlaDag 

 s:tf] j:t'nfO{ l:y/ / s:tf] j:t'nfO{ rfn elgG5 < 

 l:y/ cj:yfaf6 rNg ;'? u/]sf] uf8Lsf] ;'?sf] ult kl/jt{g s:tf] x'G5 < 

 ;fOsndf a|]s nufpFbf x'g] ult kl/jt{gnfO{ s] elgG5 < 

 ;dfg ultsf] pbfx/0f lbO{ kl/ro n]Vg'xf];\ . 

 k|j]u eg]sf] s] xf] <k|j]unfO{ lsg ;lbz /fzL elgG5 < 

 k|j]u kTtf nufpg'xf];\ / k|j]u k|of]u ul/g] ;"q n]Vg'xf];\  . 

 ;dfg ult ePsf uf8Lsf] k|j]u s:tf] x'G5 < 

 ultx|f; s]nfO{ elgG5 < ultx|f;sf] b'O{{  cf]6f pbfx/0f n]Vg'xf];\ . 

 l:y/ cj:yfaf6 rNg ;'? u/]sf] uf8Lsf] ult 6 ;]s]G8kl5 24 ld6/ k|lt ;]s]G8 
 eof] eg] uf8Lsf] k|j]u slt x'G5 < 

 20 ld6/ k|lt ;]s]G8 ultdf uO/x]sf] uf8Ldf a|]s nufpFbf 5 ;]s]G8kl5 ult 
 36]/ 10 ld6/ k|lt ;]s]G8 dfq eof] eg] ult x|f; slt x'G5 < 

 

lbg 2 : ult ;DaGwL ;dLs/0f / ul0ftLo ;d:of  

-s_ ljlzi6 pb\b]Zox¿ 

(i) s, u, v, a / t sf] cjwf/0f af/] k|i6 kfg{ 

(ii) s, u, v, a / t sf] cGt/;DaGwaf/] ;dLs/0f agfO{ b]vfpg / ul0ftLo ;d:of 
 ;dfwfg ug{  

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

 ljb\ofyL{nfO{ S, u, v, a / t sf] cy{ s] xf]nf <eGg] k|Zgdf  dl:tis dGyg 
 ljlwsf] k|of]u u/L ljb\ofyL{n] dGyg u/]sf s'/fnfO{ kfn}kfnf] ;]tf]kf6Ldf n]Vb} 
 hfg'xf];\ . 

 ult ;dLs/0f ;DaGwL 5f]6f] lel8of] k|bz{g ug{] / tTkZrft\\ ljb\ofyL{nfO{ rf/ 
 ;d"xdf ljefhg u/L k|To]s ;d"xnfO{ lgDg ;dLs/0f l;b\w ug{ nufpg'xf];\ . 
 o; sfo{df ;d"xdf cfjZos ;xhLs/0f ;d]t ug'{xf];\ . 
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 ;d"x -s _v = u + at 

 ;d"x -v _s = 
u + v

2  × t 

 ;d"x -u_ s = ut + 
1
2 at2 

 ;d"x -3_ v2 = u2 + 2as 

tTkZrft\\ pSt ;dLs/0fx¿;Fu ;DalGwt ljleGg ul0ftLo ;d:ofx¿ lbP/ ljb\ofyL{nfO{ 
xn ug{ nufpg'xf];\ . 

kf7\o k':tssf] k[i7 g+=12df lbOPsf Wofg lbg'kg]{ s'/fx¿sf cltl/St yk a'Fbfx¿af/]df 
hfgsf/L lbg'xf];\ . 

(i) ;dfg ult ePsf] cj:yfdf j:t'sf] k|j]u 0 x'G5 . 

(ii) olb j:t'nfO{ k[YjLsf] ;txaf6 cfsfzlt/ kmflnPsf] 5 eg] j:t'sf] k|j]u 
 (– g) lnOG5 / s]xL prfOaf6 k[YjLsf] ;txlt/ s'g} j:t' v;fNbf k|j]unfO{ (g) 

 dflgG5, h;nfO{ u'?Tj k|j]u elgG5 . 

-u_ d"Nofª\sg, k|ltlaDag 

 u,v / t lbOPsf] 5 eg] a kTtf nufpg s'g ;"q k|of]u ug'{kb{5 < 

 v2 = u2 + 2asx'G5  egL k|dfl0ft ug'{xf];\ . 

 s = ut + 
1
2at2 k|dfl0ft ug'{xf];\ . 

 Pp6f sf/ l:y/ cj:yfaf6 rNg ;'? u5{ . o;sf] ult 10s df  90km/hr k'U5 eg] 
 a;sf] k|j]u / kf/ u/]sf] b'/L kTtf nufpg'xf];\ . 

 

lbg 3/4 M Ogl;{of / o;sf k|sf/x¿, lk08 / Ogl;{oflar ;DaGw, ;Gt'lnt / c;Gt'lnt 
an, df]d]G6d, Go'6gsf] rfn ;DaGwL klxnf] lgod 

-s_ ljlzi6 pb\b]Zox¿ 

(i) Ogl;{of / o;sf] k|sf/af/]df cjwf/0ff ljsf; ug{  

(ii) lk08 / Ogl;{oflar ;DaGw b]vfO{ o;sf] k|of]u b}lgs hLjgdf s;/L eO/x]sf] 
 x'G5 eGg] s'/f pbfx/0fåf/f JofVof ug{  

(iii) df]d]G6dsf] kl/efiff pbfx/0f;lxtlbg  

(iv) Go'6gsf] rfn ;DaGwL klxnf] lgod pbfx/0f;lxt pNn]v ug{  
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-v_ l;sfO;xhLs/0f lj|mofsnfk 

 Ogl;{ofsf] cjwf/0ff k|i6 kfg{ b}lgs hLjg;Fu ;DalGwtpbfx/0fx¿ k|:t't ug]{ h:t}M 

(i) ?vsf] xfFuf xNnfpFbf kmn v:5 . 

(ii) u'l8/x]sf] uf8L PSsfl; /f]ls“bf ofqLx¿cufl8 x'ltG5g\ . 

(iii) l:jr aGb ul/;s]kl5 klg kª\vf 3'ld/xG5 . 

(iv) n7\7Ln] ;'s'nnfO{ lk6\bf ;'s'ndf ePsf] w'nf] lg:sG5. 

dfly plNnlvt pbfx/0fx¿nfO{ JofVof u/L Ogl;{ofsf] kl/efifflbg'xf];\ . pbfx/0fx¿ (i) 
/ (iv) sf] ;xfotfn] l:y/ Ogl;{ofsf] kl/efifflbg'xf];\ . To:t} pbfx/0f (ii) / (iii) sf] 
cfwf/df rfn/ Ogl;{ofsf] kl/efifflbg'xf];\ .;fy} ljb\ofyL{nfO{ l:y/ / rfn Ogl;{ofsf] 
yk pbfx/0f n]Vg nufpg'xf];\ . 

 lj|mofsnfk-1 

Pp6f lunf;dfly /flvPsf] Pp6f sf8{df l;Ssf /fVg'xf];\ / sf8{nfO{ l56f] ultdf 
ws]Ng'xf];\ . o;f] ubf{ l;Ssf lunf;df v:5 . o;sf] sf/0fsf8{ crfgs ult cj:yfdf 
cfpF5 t/ l;Ssfdf aflx/L an gnfu]sfn] l:y/ cj:yfd} /xg vf]H5, kmn:j¿k l;Ssf 
lunf;df v:5 eGg] s'/f ljb\ofyL{nfO{ k|i6 kfg'{xf];\ . 

 

 

 

 

 

 

 lgisif{ sf8{af]8{df aflx/L an k|of]u  

ePsfn] rfndf cfpF5 / sf8{nfO{ 
lunf;af6 aflx/ hfG5 t/ l;Ssfdf 
an k|of]u gePsfn] l:y/ 
cj:yfdfg} /xG5 / kmn:j¿k 
l;Ssf lunf;df v:5 . 

lj|mofsnfk -2 

 a/fa/ ;fOhsf b'O{{  cf]6f l6gsf efF8fx¿dWo] Pp6fdf afn'jf e/]/ / csf]{ 
 vfnL /fv]/ e'mG8fpg'xf];\ . afn'jf e/]sf]l6gsf] ef“8fnfO{ 15 cm k/ nu]/ 
 5f8\g'xf];\ / l7s ToxL a]nf :6kjfr :6f6{ ug'{xf];\ . slt ;do;Dd bf]ng x'G5, 
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 ;do l6kf]6 ug'{xf];\ . To:t} l:y/ cj:yfsf] afn'jf ePsf] l6gnfO{ 15 cmk/ 
 nu]/ 5f]8\g'xf];\ / slt cjlw;Dd bf]ng x'G5, ;do l6kf]6 ug'{xf];\ . ca 
 lj|mofsnfkåf/f lgDg lnlvt k|Zgsf] pTt/ vf]Hg nufpg'xf];\ M 

(i) a/fa/ b'/L;Dd nu]/ 5f]8\bf s'g rf“lx l6g a9L ;do;Dd bf]ng x'G5 < 

(ii) s'g l6gdf a9L Ogl;{of x'G5 < 

(iii) lk08 / Ogl;{oflar s:tf] ;DaGw x'G5 < 

ca b'j} l6g Ps ;fy plTts} b'/Ldf tfg]/ 5f]8\g'xf];\ . b'j}nfO{ kfn}kfnf] cf“ }nfn] 
/f]Sg'xf]; . s'gn] a9L wSsf lbPsf] cg'ej ul/of] k|:t't ug{ nufpg'xf];\ . 

lgisif{ Ogl;{of j:t'sf] lk08df e/ kb{5 . j:t'sf] lk08 a9L ePdf Ogl;{of klg a9L 
x'G5 / lk08 sd ePdf Ogl;{of klg sd x'G5 . ctM s'g} klg j:t'sf] Ogl;{of To; 
j:t'sf] lk08;Fu ;dfg'kflts x'G5 . 

 Aof8ldG6gsf] ss{n] eGbf lj|ms]6 ann] nfUbf a9L b'V5 . o:tf] lsg x'G5  
 xf]nf < sl;Psf] g6 vf]Ng 5f]6f] /]GreGbf nfdf] /]Grg} pko'St x'G5 lsg< h:tf 
 k|Zgx¿ ljb\ofyL{nfO{ ;f]w]/ pgLx¿af6 cfPsf] pTt/nfO{ lgDg lnlvt ljifo  
 j:t'df hf]8\g'xf];\ . 

 a9L lk08 ePsf] j:t'nfO{ rfnaf6 l:y/ cj:yfdf Nofpg a9L an nfUb5 .  
 To;/L g} a9L ult ePsf] j:t'nfO{ l:y/ cj:yfdf Nofpg a9L ansf]  
 cfjZostf kb{5 . o;/L s] b]lvG5 eg] s'g} j:t'df ePsf] rfnsf] kl/df0f To;  
 j:t'sf] lk08 / ultdf lge{/ ub{5 . ctM s'g} klg j:t'df x'g] rfnsf]  
 kl/df0fnfO{ To; j:t'sf] df]d]G6d elgG5  .  

 ul0ftLo efiffdf  

 df]d]G6d = lk08 × ult 

 lk08sf] P;cfO{ PsfO  = (kg) / ultsf] P;cfO{{ PsfO  = m/s cyjf ms– 1 

 t;y{ df]d]G6dsf] P;cfO{{ PsfO kgm/s cyjf kgms–1x'G5 eGg] k|i6 kfg'{xf];\ . 

 Go'6gsf] rfn ;DaGwL klxnf] lgod 

 sIffsf]7fdf Sof/d af]8{ / To;sf uf]6Lx¿ Nofpg nufpg'xf];\ . Sof/d af]8{df 
o;sf uf]6Lx¿nfO{ Psdfly csf]{ u/L y'kfg'{xf];\ . ca Ps ljb\ofyL{nfO{ 7'nf] uf]6L 
jf :6«fOs/sf] ;xfotfn] uf]6Lx¿sf] y'k|f]sf] lk“wdf lxsfp{g nufpg'xf];\ / s] 
x'G5 < lsg ePsf] xf]nf <egL ljb\ofyL{nfO{ ;f]Wg'xf];\ . 

 s'g} klg j:t'df aflx/L an k|of]u geP;Dd j:t'df s'g} kl/jt{g cfpFb}g eGg] 
lgisif{ atfpg'xf];\ / cfjZostfcg';f/ k[i7kf]if0f lbg'xf];\ . rfn ;DaGwL klxnf] 
lgod atfpg'xf];\ / b}lgs hLjgdf o;sf] k|efjaf/] ljb\ofyL{;Fu ;f]Wg'xf];\ / 
5nkmn ug'{xf];\ . 
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 aflx/L an k|of]u gu/];Dd l:y/ j:t' l:y/ cj:yfd} /xG5 / ult cj:yfdf 
/x]sf] j:t' ;dfg ultn] ;/n /]vfdf uO/xG5 . o;nfO{ Go'6gsf] rfn ;DaGwL 
klxnf] lgod elgG5 . o;nfO{ Ogl;{ofsf] lgod klg elgG5 egL k|i6 kfg'{xf];\ . 

 ;dtn ;txdf ;fOsn rnfpFbf o;nfO{ u'8fO{ /fVg lsg yf]/} eP klg -s]xL g 
s]xL_ an nufO{{ /xg'kb{5 < hals klxnf] lgodcg';f/ rfndf /x]sf] j:t'df 
pN6f] lbzfaf6 aflx/L an k|of]u gu/];Dd rfn cj:yfd} /xG5 . To:t} ;fOsn 
klg Ps k6s rfndf cfPkl5 s'g} aflx/L an gnfu];Dd rfnd} /xg'kg]{ xf] ;f] 
;DaGwdf 5nkmn ug'{xf];\ . 

 rfndf /x]sf] j:t'df 3if{0fn] ubf{ ult 36\b} hfG5 / l:y/ cj:yfdf cfpF5 . 
Psk6s rfndf cfO;s]sf] j:t'df aflx/L an k|of]u geP;Dd ult sfod /xG5 
eGg] atfOlbg'xf];\ . dflysf] pbfx/0fnfO{ k'li6 ug{ cGtl/Ifdf ePsf] j:t'df 
Go'6gsf] rfn ;DaGwL klxnf] lgodsf] c;/af/] JofVof ug'{xf];\ / s'g} lh1f;f eP 
;f] ;DaGwdf :ki6 cjwf/0ff lbg'xf];\ . 

-u_ d"Nofª\sg, k|ltlaDag 

  3'ld/x]sf] lah'nLsf] kª\vfsf] l:jr ckm u/]kl5 klg s]xL a]/;Dd 
3'ld/xG5, lsg < 

  n6\7Ln] lk6\bf u'Gb|L jf n'ufsf] w'nf] em5{, lsg < 

  xfOhDk jf nª\uhDk ubf{ v]nf8L s]xL k/af6 bu'/]/ cfp“5, lsg< 

  s] Ogl;{of klg tf}n h:t} 7fpFcg';f/ 36a9 x'G5 < 

  Go'6gsf] rfn ;DaGwL klxnf] lgod pNn]v ug'{xf];\ / o;;Fu ;DalGwt% 
cf]6f pbfx/0fx¿ lbg'xf];\ . 

  Ogl;{of / lk08lar s:tf] ;DaGw /xG5< 

  s] Ogl;{of klg tf}n h:t} 7fpFcg';f/ 36a9 x'G5, lsg < 

  s'g ef}lts kl/df0fsf cfwf/df j:t'sf] Ogl;{of gflkG5 < 

 

lbg 5 M Go'6g rfn ;DaGwL bf];|f] / t];|f] lgodx¿ 
-s_ ljlzi6 pb\b]Zox¿ 

(i) Go'6gsf] rfn ;DaGwL bf];|f] / t];|f] lgodx¿ pbfx/0f;lxt pNn]v ug{  

(ii) ;Gt'lnt / c;Gt'lnt ansf] kl/efiff / leGgtf k|:t't ug{  
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-v_ l;sfO ;xhLs/0f lj|mofsnfk 

 lj|mofsnfk – 1 : Go'6gsf] rfn ;DaGwL bf];|f] lgod 

sf7sf] kmNofssf]lardf Pp6f lsnf 7f]Sg'xf];\ / b'O{{  cf]6f Pp6} Ifdtf ePsf]  / a/fa/ 
l:k|ª lng'xf];\ . tL b'O{{ l:k|ªsf] Pp6f 6'Kkf]df lsnfc8\sfpg'xf];\ / 6'Kkf]df Pp6f 7'nf] 
/a/sf] an / csf]{ 6'Kkf]df ;fgf] /a/sf] an c8\sfpg'xf];\ . clg Ps} ;fy pSt /a/sf] 
anx¿nfO{ lglZrt an k|of]u u/]/ 15 cm ;Dd tGsfO 5f8\g'xf];\ . ltgLx¿ lj>fd 
cj:yfdf cfpg nfUg] ;do l6kf]6 ug'{xf];\ . ;f]xL j|md sDtLdf 5rf]6L lk08x¿ yKb} 

ug'{xf];\ / time taken l6kf]6 ug'{xf];\ . cGtdf a = 
2s
t2  ;"q k|of]u u/]/ k|j]u (a) sf] dfg 

kTtfnufpg'xf];\ . 

 

 

 

 

k|To]s cjnf]sgdf, lk08 (m) nfO{ a9fpFb} hfFbf, k|j]u (a)36\b} hfG5 t/ lk08 / k|j]usf] 
u'0fgkmn rflx“ l:y/g} /xG5 eGg] s'/f k'li6 u/]/ b]vfpg'xf];\ . 

 ma = l:y/ 

 a =l:y/
m

  

(i)e. a  = 
1
m  ……………… (1) 

k]ml/ s'g} klg lk08 gykL-lk08nfO{ l:y/ /fvL_ cln a9L an 
nufO{{ an tfGbf ansf] ult a9\b5 . ;f]xL k|lj|mof 5 rf]6L 
j|mdzM an a9fP/ ug'{xf];\ jf u/fpg'xf];\ . o;f] ubf{ /a/sf] 

ansf] ult j|mdut ¿kdf a9\b5 . / a = 
2s
t2  ;"qsf] k|of]un] a 

sf] dfg kTtf nufpg'xf];\ . 

lrqdf b]vfP h:t} u/L lsnfdf /a/sf] an;lxt Pp6f dfq l:k|ª /fVg'xf];\  . clg 
lglZrt ann] tGsfpg'xf];\, clg 5f8\g'xf];\ . o;f] ubf{ s]xL ultdf an too and fro 
ultdf xlnG5 . 

k|To]s cjnf]sgdf /a/sf] annfO{ a9L an nufpFbf k|j]u (a) a9]sf] tYo ljb\ofyL{ ;fd' 
b]vfpg'xf];\ . 

 (i)e. a  F ……….. (2) 
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;DaGw(1)/(2)af6 

 a 
F
m  

 or, F m × a 

 or, F = kma 

hxfF kcr/ /fzL xf] . 

olb a = 1 m/s2, m = 1 kg /F = 1 N xf] eg] ksf] dfg klg 1x'G5 . t;y{F = ma  
x'G5 . 

of] ;"qsf] ;xfotfn] ul0ftLo ;d:ofx¿sf] an lgsfNg ;lsG5 . t;y{ rfnsf] bf];|f] 
lgodn] ansf] dfqf -gfk_ lbG5 . 

Go'6gsf] rfn ;DaGwL bf];|f] lgod 

s'g} klg j:t'df pTkGg x'g] k|j]u To;df nufOPsf] an;Fu ;dfg'kflts / To; j:t'sf] 
lk08;Fu Jo'Tj|mdfg'kflts x'G5 . 

 

F= ma ;dLs/0f agfpg l;sfpg] / JofVof ug]{ j|mddf ljb\ofyL{;Fulardf ljleGg 
;fGble{s k|Zgx¿ ;f]Wg ;lsG5 . h:t}, 

 rfn ;DaGwL bf];|f] lgod s] xf] < 

 1 Go'6g an eg]sf] slt xf] < 

 s:tf] /fzLnfO{ cr/ elgG5 < 

 ;dfg'kflts eg]sf] s] xf] < 

 s'g cj:yfdf ;dfg'kflts ePsf /fzLx¿ a/fa/ x'G5g\ < 
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Go'6gsf] rfn ;DaGwL t];|f] lgod 

annufO{ sfd ubf{ hlxn] klg b'O{{ cf]6f j:t'x¿ ;+nUg x'G5g\ . an eg]sf] Pp6f j:t'n] csf]{ 
j:t'df ug]{ lj|mof xf] . dfgf}“,lstfan] 6]a'nnfO{ an nufO{ eg] 6]a'nn] klg TolTts} an 
lstfalt/ kmsf{pF5 . To;}n] an hlxn] klg hf]/df cfpF5 / logLx¿ Ps cfk;df a/fa/ t/ 
ljk/Lt lbzfdf nfu]sf x'G5g\ . 

ljb\ofyL{nfO{ ce}m ;xh xf];\ eGg] x]t'n] lgDg pbfx/0faf6 an Ps cfk;df nfUg] / lj|mof / 
k|ltlj|mofsf] af/]df k|i6 kfg]{  . dfgf}+ kfgLdf b'O{{ cf]6f 8'ª\ufx¿ 5g\ . Pp6f 8'ª\ufdf gjLg / 
csf]{df nIdL a;]sf 5g\ . gjLgn] nIdLsf] 8'ª\ufnfO{ ws]Nof] eg] s] x'G5 <gjLgsf] klg 
8'ª\ufkl5 x6\5 . o;/L k|To]skN6 b'j}sf] 8'ª\uf k/ x6\5 . o;df gjLgn] nIdLsf] 8'ª\uf 
ws]Ng' lj|mof(action)xf] eg] gjLgsf] 8'ª\ufkl5 x6\g' k|ltlj|mof(reaction)xf] . t/ lj|mof / 
k|ltlj|mofsf] dfqf -DoflUgRo'8_ a/fa/ x'G5 eGg] s'/f k|i6 kfg'{xf];\ . 

lj|mofsnfk-2 

Pp6f a]n'g ljb\ofyL{nfO{ lng nufpg'xf];\ / To;nfO{ 
d'vn] k'ms]/ 7'nf] agfpg nufpg'xf];\ . To;sf] d'vnfO{ 
cf“ }nfn] aGb ug{ nufpg'xf];\ / tnlt/ 3f]K6f] kfg{ 
nufpg'xf];\ . ca To;sf] d'v vf]lnlbg  
eGg'xf];\ . t'?Gt} To; a]n'gleqsf] xfjf aflx/ lg:sG5 
/ aflx/L xfjfdf an k}bf ub{5 . To:t}u/L aflx/L 
xfjfn] a]n'gnfO{ a/fa/ dfqf (magnitude) sf] an 
k|bfg ub{5 / kmn:j¿k a]n'g 7f8f] eO{ dflylt/ 
x'lTtG5 . 

lgisif{ s'g} klg lj|mofdf a/fa/ t/ ljk/Lt k|ltlj|mof 
x'G5 . 

lj|mofsnfk–3 

sIffdf ePsf ljb\ofyL{nfO{ ljb\ofnosf] v]n d}bfgdf nfg'xf];\ . 8f]/L tfGg] v]nsf] dfWodaf6 
;Gt'lnt / c;Gt'lnt ansf] wf/0ff k|i6 kfg'{xf];\ . 

kfFr kfFr hgf p:t} sb / prfOsf ljb\ofyL{sf] b'O{{  cf]6f ;d"x agfpg'xf];\ . Pp6f nfdf] / 
alnof] 8f]/L lng'xf];\ . tL b'O{{ ;d"xsf] lardf Pp6f l;wf /]vf sf]g'{xf];\ / v]n ;'? ePsf] 
hgfpm lbg'xf];\ . b'j};d"xn] a/fa/ / ljk/Lt an nufpFbf;Dd s]xL ;do 8f]/L l:y/ /xG5 . 
of] ;Gt'lnt ansf] pbfx/0f eGg] k|i6 kfg'{xf];\ . To:t} tL b'O{{ ;d"xsf] v]nnfO{ lg/Gt/tf lbO{ 
/fVg] xf] eg] s'g} Ps ;d"xn] csf]{nfO{ cfk"mlt/ tfGb5 / ;f] rflxF c;Gt'ng ansf] pbfx/0f 
xf] eGg] s'/f k|i6 kfg'{xf];\ . 

lgisif{ s'g} j:t'df nfUg] hDdf ansf] kl/df0f z"Go x'g'nfO{ ;Gt'lnt an elgG5 . olb s'g} 
j:t'df nufOPsf] anx¿sf] of]ukmn z"Go ePg eg] To:tf] annfO{ c;Gt'lnt an elgG5 . 
To;}n] c;Gt'lnt ann] j:t'nfO{ rfndf NofpF5 . 
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-u_ d"Nofª\sg, k|ltlaDag 

 lgDg pbfx/0fdf lj|mof / k|ltlj|mof s'g s'g x'g\ n]Vg'xf];\ M 

  -s_ hldgaf6 9'ª\uf jf c¿ s'g} j:t' prfNbf 

  -v_ kf}8L v]Nbf 

  -u_ xjfO{hxfh p8\bf 

  -3_ k'm6annfO{ e'OFdf ahfbf{ 

 Pp6f a]n'gsf] lrq sfnf]kf6L jf ;]tf]kf6Ldf agfO{ To;af6 xfjf lg:sg lbFbf x'g] 
 lj|mof / k|ltlj|mof kTtf nufpg'xf];\ .  

 Go'6gsf] rfn ;DaGwL klxnf] lgod n]vL o;nfO{ k'li6 ug]{ s'g} ltg  cf]6f pbfx/0fx¿ 
 pNn]v ug'{xf];\ . 

 Go'6gsf] rfn ;DaGwL bf];|f] lgod n]vL F = ma k|dfl0ft ug'{xf];\ . 

 s'g} j:t'sf] k|j]usf] To; j:t'sf] lk08 / To;df nufOPsf] an;Fu s:tf] ;DaGw  
 x'G5 < 

 n'ufnfO{ n6\7Ln] lk6\bf w'nf] emb{5, lsg < 

 Go'6gsf] rfn ;DaGwL t];|f] lgodcg';f/ lj|mof / k|ltlj|mof a/fa/ t/ ljk/Lt lbzfdf 
 nfUg] eP lsg Psn] csf{sf] c;/nfO{ ;dfKt kfb}{gg\< 
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lzIfsnfO{ yk hfgsf/L 
lj|mofsnfk– 1 

b'O{{  cf]6f l:k|ª\u Aofn]G; lng'xf];\ / Pp6fnfO{ s'g} leTtfdf lsnfsf] ;xfotfn]  
c8\ofpg'xf];\ . bf];|f] l:k|ª\u Aofn]G;sf] x's klxnf]sf] x'sdf c8\sfP/ tfGg'xf];\ . o;/L tfGbf 
bf];|f] l:k|ª\u Aofn]G;n] lbg] reading / klxnf] l:k|ª\u Aofn]G;n] lbg] readinga/fa/ x'G5 
o;nfO{ lj|mof / k|ltlj|mofsf] ¿kdf JofVof ug'{xf];\ . 

 
 

lgisif{ s'g} klg lj|mofdf a/fa/ t/ ljk/Lt k|ltlj|mof x'G5 . 

 

k|of]ufTds lj|mofsnfk g+ @ 

lj>fd / rfndf /x]sf j:t'x¿sf] Ogl;{of k|bz{g ug{ 

cfjZos ;fdu|L 

Pp6f l;ª\uf] O“6f, Pp6f cfwf O“6f, alnof] 8f]/Lx¿, :6k jfr  

l;b\wfGt  

s'g} j:t'df pTkGGf x'g] Ogl;{of To;sf] lk08;Fu ;dfg'kflts x'G5 . 

 

k|of]u ljlw 

1. Pp6f l;ª\uf] O“6f / csf]{ cfwf O“6f lng nufpg'xf];\ . b'j}nfO{ nfdf] / alnof] 8f]/Ln] 
 afFw]/ e'mG8\ofpg nufpg'xf];\ . 

2. l:y/ cj:yfdf /x]sf] cfwf O“6fnfO{ 45k/ nu]/ 5f8\g nufpg'xf];\ . 

3. pSt O“6fnfO{ 5f8\g] laTtLs} :6k jfrnfO{ rfn' ug{ nufpg'xf];\ . 

4. ;f] O“6fnfO 45k/ nu]/ 5f8]kl5 l:y/ cj:yfdf cfpg slt ;do nfU5 < :6k jfrsf] 
 ;xfotfn] /]s8{ /fVg nufpg'xf];\ . 
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5. l;ª\uf] O“6fnfO{ klg ;f]xL k|lj|mof bf]xf]¥ofpg nufpg'xf];\ / l:y/ cj:yfdf cfpg nfUg] 
 ;do l6kf]6 /fVg nufpg'xf];\ . 

 

j|m =; j:t' ;do 

1 cfwf O“6f  

2 l;ª\uf] O“6f  

 

glthf  

cfwf O“6feGbf l;ª\uf] O“6f l:y/ cj:yfdf cfpg a9L ;do nfUof] . 

lgisif{  

w]/} lk08 ePsf] j:t'sf] Ogl;{of w]/} / sd lk08 ePsf] j:t'sf] Ogl;{of sd x'G5 . 

;fjwfgL  

 :6k jfråf/f ;do dfkg ubf{ ;fjwfgLk"j{s ug'{k5{ . 

 O“6fx¿ ;dfg prfOdf alnof] 8f]/Ln] em'G8\ofpg'k5{ . 

k|of]ufTds lj|mofsnfk g+ # -s_ 

zLif{s M Go'6gsf] rfn ;DaGwL klxnf] lgod k|of]uåf/f b]vfpg  

cfjZos ;fdu|L 

6]an, k':ts, ;nfOsf] a6\6f, 8:6/ 

l;b\wfGt 

s'g} klg j:t'df aflx/L an k|of]u gu/];DDf l:y/ cj:yfdf eP l:y/ cj:yfdf g} / rfn 
cj:yfdf eP ;dfg ultn] ;/n /]vfdf uO/xG5 . 

k|of]u ljlw 

 6]andf Pp6f k':ts /fvL To;dfly Pp6f ;nfOsf] a6\6f 7f8f] kf/L /fVg'xf];\ . 

 8:6/nfO{ k':tssf] s]xL k/ /fVg'xf];\ . 

 klxnf k':tsnfO{ lj:tf/} ws]Ng'xf]; / clg ws]n]/ 8:6/;Fu 7f]Sofpg'xf];\ . 

 k':tsnfO{ 8:6/l;t l56f] 7f]Sofp“bf ;nfOsf] a6\6f cufl8 9Nof] . 
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 cjnf]sg  

 k':tsnfO lj:tf/} ws]Nbf ;nfOsf] a§f cufl8 v:of] . 

lgisif{  

k':tsn] 8:6/nfO{ 7f]Sofp“bf aflx/L ansf] sf/0f k':ts l:y/ cj:yfdf cfFp5 ;fy} 
;nfOsf] a6\6fsf] tnsf] efu l:y/ cj:yfdf cfpF5 t/ a6\6fsf] dflyNnf] efudf an 
gnfu]sfn] rfn cj:yfdf /lx/xg vf]H5 .t;y{ ;nfOsf] a6\6f k':tssf] cufl8lt/ 9N5 . 

 

;fjwfgL;nfOsf] a6\6f;lxtsf] k':ts klxnf lj:tf/} 8:6/df 7f]Sofpg] cj:yfdf hf]8;Fu 
ws]Ng'kb{5 . 

#-v_Go'6gsf] rfn ;DaGwL t];|f] lgod k|of]uåf/f b]vfpg  

cfjZos ;fdu|L 

alnof] wfuf], sfuhsf] l/n, a]n'g, 6]k 

l;b\wfGt 

 x/]s lj|mofdf a/fa/ / ljk/Lt k|ltlj|mof x'G5 . 

k|of]u ljlw 

 b'O{{  cf]6f vDafx¿ jf leTtfdf lsnfsf] ;xfotfn] alnof] wfuf] tGsfP/ afFWg'xf];\ . 

 a]ngfsf] cfsf/df sfuhsf] Pp6f l/n agfpg'xf];\ / wfuf]df 3';fpg'xf];\ . 

 Pp6f 7'nf] a]n'g km's]/ To;sf] d'v af“Wg'xf];\ / wfufdf /fv]sf] sfuhsf] l/ndf 6]kn] 
6fF:g'xf];\ / a]n'gsf] d'v vf]Ng'xf];\ . 

cjnf]sg 

a]n'gsf] d'vaf6 xfjf aflx/ cfpg' lj|mof xf] eg] a]n'g cufl8lt/ x'lTtg' k|ltlj|mof xf] . 

lgisif{ 

 x/]s lj|mofdf a/fa/ / ljk/Lt k|ltlj|mof x'G5 . 

 

;fjwfgL  

 vDaf jf leTtfsf] lsnfdf wfuf] afGbf ltgsPsf] x'g'kb{5 . 

 a]n'g / l/nnfO{ 6]k nufO{ 6fF:bf wfuf] 6fFl;g'xF'b}g . 

  



24 

PsfO 3   oGq (Machine) 
cg'dflgt 3G6L M 6-;}b\wflGts 5 +k|of]ufTds 1) 

1. l;sfO pknlAwx¿ 

 (i) pTtf]ns df]d]G6sf] l;b\wfGt pbfx/0f;lxt JofVof ug{ 

 (ii) ;fwf/0f oGqx¿sf] -pTtf]ns, l3gL{, 58\s] ;tx, kfª\u|f / lj8_ oflGqs kmfObf,  
  ult cg'kft / sfo{Ifdtf JofVof ug{ tyf ;f];Fu ;DalGwt ;d:ofx¿ xn ug{ 

2. ljifoj:t' / lzIf0f ;fdu|Lx¿ 

lbg ljifoj:t' l;sfO ;fdu|Lx¿ 

1 ;fwf/0f oGq M kl/ro, 

oflGqs kmfObf, ult 
cg'kft, sfo{Ifdtf 

k]hs;, lasf]{ sl;Psf] ef“8f], l3gL{, 58\s] 
;tx, kfª\u|f / la“8, n'uf l;pg] sn, lrD6f, 
df]6/ prfNg] Hofs, /8, e¥ofª, aGr/f], xFl;of 
;fdu|Lx¿ jf ltgLx¿sf] lrq 

2. pTtf]ns, l3gL{ lj|mofsnfk –1 : 30 cmsf] Knfl:6ssf] :s]n, 
tf/, :6\ofG8, ljleGg dfgsf lk08x¿ 

lj|mofsnfk – 2: crn, rn, crn / rn 
l3gL{x¿, lk08x¿ 

3. 58\s] ;tx psfnf] r9\g agfOPsf] k}bn af6f], cf]/fnf] jf 
psfnf] ;8s, l;F8L, 58\s] kf/]/ /flvPsf] 
kmNofs, e¥ofª cflbsf lrq jf tl:j/x¿ 

lj|mofsnfk–1 :ljleGg nDafOsf] sf7sf] 
kmNofsx¿ 

4. kfª\u|f / laF8 k]hs;, g6af]N6 vf]Ng] /]Gr, 9f]sfsf] x\ofG8n, 
;fOsnsf] x\ofG8n / k]8n h:tf j:t'x¿ jf 
ltgLx¿sf] lrq  

lj|mofsnfk –1 :kfª\u|f / laF8, nf]8x¿ 

5. df]d]G6 / o;sf] lgod lj|mofsnfk –1 :/]Gr' sl;Psf] g6,  

lj|mofsnfk –2: :6\ofG8, :s]n, ljleGg 
dfkgsf nf]8x¿ 
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6. k|of]ufTds lj|mofsnfk l3gL{, nf]8, l:k|ª Aofn]G; 

lbg 1 M ;fwf/0f oGq– kl/ro, oflGqo kmfObf, ult cg'kft, sfo{Ifdtf 

-s_ ljlzi6 pb\b]Zo 

(i) ;fwf/0f oGqsf] pbfx/0f;lxt kl/efiff lbg  

(ii) ;fwf/0f oGqsf] oflGqs kmfObf, ult cg'kft / sfo{ Ifdtf JofVof ug{ / kTtf 
 nufpg  

(iii) MA, VR, ŋ ;DalGwt ul0flto ;d:ofx¿ ;dfwfg ug{  

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

 ljb\ofyL{nfO{  rf/÷kfFr ;d"xdf  ljefhg u/L ;/n oGqsf] lsl;dx¿ / ltgsf 
 pbfx/0fx¿ n]Vg nufO{{ k|:t't ug{ nufpg'xf];\ / lzIfsn] cfjZos k[i7kf]if0f 
 k|bfg ug'{xf];\ . 

 ;/n oGqsf] dxTTj / ltgLx¿sf] oflGqs kmfObf, ult cg'kft / juL{o  Ifdtfsf 
af/]df  d]6fsf8{df n]Vg nufO{{ sIffdf k|:t't ug{ nufpg'xf];\ . 

 lgisif{ lgsfNgsf] nflu ;xhLs/0fsf] e"ldsf lgjf{x ug'{xf];\ . 

 lrqdf lbvfOPsf] h:tf] lasf]{ sl;Psf] Ogfd]nsf] a6\6f ljb\ofyL{nfO{ lagf 
 cf}hf/ vf]Ng nufpg'xf];\ . k]ml/ 
 pgLx¿nfO{ Pp6f lsnf jf rDrf lbO{ 
 To;sf]] Pp6f 5]p lasf]{ / l6gsf] 
 a6\6fsf]larsf] efudf k;fpgnufO{{ ca 
 csf]{ 5]pdf an nufO{{ lasf]{ vf]Ng 
 nufpg'xf];\ . xftn] vf]Ng ufx|f] x'g] / w]/} 
 an nfUg] lasf]{ rDrf jf lsnfsf] 
 ;xfotfn] ;lhn} / sd an nufO{{ vf]Ng ;lsG5 eGg] s'/f k|i6 kf/L ;fwf/0f 
 oGqsf] kl/efiff / o;sf kmfObfx¿ pNn]v ug'{xf];\ . 

;/n oGqsf] k|of]u u/L sfo{ ubf{ sd an -Okmf]6{_ nufP/ w]/} nf]8 p7fpg ;lsG5 . 
oGqn] sfdnfO{ ;lhnf] agfpF5 . ul0ftLo efiffdf o;nfO{ oflGqs kmfObf elgG5 eGg] 

s'/f k|i6 kfg'{xf];\ . t;y} oflGqs kmfObf (MA) = 
nf]8
Okmf]6{  

of] b'O{{ k|sf/sf] ansf] cg'kft ePsf] x'gfn] o;sf] s'g} PsfO x'Fb}g eGg] s'/f atfpg'xf];\ 
/ tnsf a'Fbfx¿ klg ljb\ofyL{nfO{ :ki6 geP;Dd a'emfpg'xf];\ . 

oflGqs kmfObf PseGbf a9L ePsf] ;/n oGqn] an j[b\lw(Multiply) ub{5 . pbfx/0f M 
olb gjLgn] ;/n oGqsf] ;xfotf lnO{ 100 Nan nufO{{ 600 Nsf] nf]8 prfn] eg] pSt 
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;/n oGqsf] oflGqs kmfObf (MA) = 
600 N
100N = 6 x'G5 . t;y{ gjLgn] pSt ;/n oGq 

k|of]u u/L cfk"mn] nufPsf] ansf] 6 u'0ff nf]8 prfNg ;Sb5g\ . 

oflGqs kmfObf 1 eGbf sd ePsf] ;/n oGqn] sfdsf] ult a9fpg] sfd ub{5 / 
oflGqs kmfObf 1 ePsf] ;/n oGqn] sfdnfO{ ;lhnf] agfO ansf] lbzf kl/jt{g ug]{ 
sfd ub{5 eGg] s'/f k|i6 kfg'{xf];\ . 

oflGqs kmfObf, ult cg'kft / sfo{ Ifdtf ;DaGwL yk ul0ftLo ;d:ofx¿df cEof; 
u/fpg'xf];\ . 

-u_ d"Nofª\sg, k|ltlaDag 

 oflGqs kmfObf eg]sf] s] xf] < o;sf] PsfO klg n]Vg'xf];\ . 

 ;/n oGqx¿ k|of]usf s'g} b'O{{  cf]6f k|d'v clek|fox¿ pNn]v ug'{xf];\ . 

 oGqsf] ult cg'kft lgsfNg] ;"q n]Vg'xf];\ . 

 

lbg 2 : pTtf]ns, l3gL{ 

-s_ ljlzi6 pb\b]Zo 

(i) pTtf]nssf] kl/efiff lbO{ oflGqs kmfObf / ult cg'kft lgsfNg 

(ii) l3gL{sf] kl/efiff lbO{ oflGqs kmfObf, ult cg'kft / sfo{ Ifdtf kTtf nufpg 

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

lj|mofsnfk-1 

Pp6f 30 cmnDafO afSnf] Knfl:6ssf] :s]n lng'xf];\ . 
To;sf] l7slar(15 cm)df kg]{ u/L 86k]gsf] 6'Kkf] l5g]{ 
Kjfn agfpg'xf];\ . Pp6f tf/sf] 6'j|mf pSt Kjfndf 
l5/fP/ lrqdf b]vfP em}F Pp6f :6\ofG8 (stand)df 
c8\ofP/ :s]nnfO{ ;Gt'ng u/ . :s]nsf] bfofF / afofF 
ljleGg lk08x¿ em'G8\ofO{ ;Gt'ng u/fpg'xf];\ . lk08nfO{ 
Okmf]6{df ¿kfGt/0f u/fpg'xf];\ . 100glkG8 a/fa/ 1N 
Okmf]6{ x'G5 . bfofFlt/sf] lk08nfO{ nf]8 / afofFlt/sf] 
lk08nfO{ Okmf]6{ dfGg'xf];\ . 1 nf]8nfO{ kmnj|mdaf6 
ljleGg b'/Ldf /fvL Okmf]6{n] ;Gt'ng u/fpg'xf];\ . o; k|of]usf] glthf tnsf] h:t} 
tflnsf agfO{ eg'{xf];\ jf eg{ nufpg'xf];\ . 

 pbfx/0f  
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j|m=;= 
afofFlt/                                        bfofFlt/ 

Okmf]6{ O=b' O  O=b'= nf]8 (N) nf]=b'= nf]8  nf]=b'= 

1. 

2. 

3. 

4. 

5N 4 20 2N 10 20 

 pko'{St k|of]uaf6 lgDg lgisif{df k'Ug ;lsG5 . 

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

Okmf]6{ b'/L 5f]6f] ePdf a9L Okmf]6{ nfU5 . nf]8 b'/L 5f]6f] ePdf a9L nf]8 p7fpg sd 
Okmf]6{ eP klg x'G5 . To;}n] ;a} pTtf]nsn] Okmf]6{  Okmf]6{ b'/L = nf]8  nf]8 b'/Lsf] 
l;b\wfGtdf sfo{ ub{5 . 

xfdLn] sk8f sf6\g] s}FrL, wft' sf6\g] s}FrL, sfutL lgrf]{g], ;'kf/L sf6\g] ;/f}Ftf], 9'ª\uf 
kN6fpg] un cflb b]v]sf 5f}F . oL pks/0fx¿n] sfdnfO{ ;lhnf] agfpF5g\ . 

lj|mofsnfk - 2 

lrqdf h:t} ljleGg k|sf/sf 
l3gL{x¿ h8fg ug{'xf];\ . 0.2 N 
nf]8 tfGg slt Okmf]6{ nfU5, k|To]s 
l3gL{ k|0ffnLdf 5'6\6f5'6\6} gfKg'xf];\ 
. To:t}0.4 N / 0.6 N nf]8 tfGg 
slt Okmf]6{ nfU5, k|To]s l3gL{ 
k|0ffnLdf 5'6\6f5'6\6} gfKg'xf];\ . 
k|To]s l3gL{ k|0ffnLdf nf]8nfO{ 20 
cm p7fpg Okmf]6{nfO{ slt b'/L;Dd tfGg'k5{ :s]nn] gfKg'xf];\ . 

lnPsf gfkx¿ tflnsfdf eg{'xf];\ . ultcg'kft, oflGqs kmfObf / sfo{ Ifdtf lx;fa 
ug{'xf];\ . 

l3gL{ 
k|0ffnL 

nf]8n] kf/ 
ug]{ b'/L 

Okmf]6{n] 
kf/ ug]{ 
b'/L 

ult 
cg'kft 

nf]8 Okmf]6{ 
oflGqs 
kmfObf 

sfo{ 
Ifdtf 

crn 20 cm   0.2 N    
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0.4 N    

0.6 N    

rn 20 cm   

    

    

    

crn / 
rn 20 cm   

    

    

    

 

-u_ d"Nofª\sg, k|ltlaDag    

 lbOPsf] lrq b]vfO{ cyjf sfnf]kf6Ldf ptf/L 
 pSt pTtf]nssf] oflGqs kmfObf / ult 
 cg'kft kTtf nufpg eGg'xf];\ . / ;f] 
 dflg;n] p;n] nufPsf] aneGbf slt  u'0ffsf] 
nf]8nfO{ ;/n oGqsf] pkof]u u/L  prfNg ;lsG5, 
;f]Wg'xf];\ . 

 l3gL{df ult cg'kft s;/L lgsflnG5 < 

 Pp6f dfq crn l3gL{df ult cg'kft slt x'G5, lsg < 

 Ps kfª\u|] rn l3gL{df ult cg'kft slt x'G5 < 

 

lbg 3 :  58\s] ;tx 

-s_ ljlzi6 pb\b]Zox¿ 

 (i) 58\s] ;txsf] kl/efiff lbO{ To;sf] ult cg'kft, oflGqs kmfObf / sfo{ Ifdtf  
  kTtf nufpg 

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

 lj|mofsnfk – 1 

1 m, 1.5 m /  2 m nfdf] sl/a 15 cm hlt 
rf}8fO ePsf] sf7sf kmNofsx¿ jf o:t} 
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k|sf/sf c¿ ;tx lng'xf];\ . 1 mnfdf] kmNofsnfO{ sl/a 50 cm prfO x'g] u/L t];f]{ 
kf/]/ /fVg'xf];\ . Pp6f sfOg]l6s 6«nL jf o:t} c¿ j:t'sf] tf}n -nf]8_ l:k|ª t/fh'df 
gfKg'xf];\ . To;nfO{ 58\s] ;txdf tfGg slt Okmf]6{ nfU5, gfKg'xf];\ . 58\s] ;txsf] 
nDafO1.5/ 2m agfP/ dflys} k|of]u bf]xf]¥ofpg'xf];\ . lnPsf gfkx¿ tflnsfdf eg{'xf];\ 
M 

k|of]u 
;ª\Vof 

58\s] ;txsf] 
ultcg'kft 

(VR) 

nf]8 

(load) 

Okmf]6{ 

(effort) 

oflGqs 
kmfObf 

(MA) 

sfo{ 
Ifdtf 

(ŋ) nDafO 
(d) 

prfO 
(h) 

1 1 m 0.5m 2     

2 1.5 m 0.5m 3     

3 2 m 0.5m 4     

csf]{ ljlwaf6 klg 58\s] ;txdf sfo{ Ifdtf lgsfNg ;lsG5 . 

nfut sfo{ =  58\s] ;txsf] nDafO  Okmf]6{ 

pTkflbt sfo{ =  ;txsf] prfO  nf]8 

sfo{ Ifdtf = 100% 

dflysf] ;"qx¿ ljb\ofyL{nfO{ atfO ;s]kl5 lgDg pbfx/0fx¿ u/fpg'xf];\ .  

 58\s] ;txsf]M.A., V.A.,;DalGwt ;d:ofx¿ xn ug{ nufpg'xf];\ . 

 js{l;6cg';f/ cEof;fTds lj|mofsnfk JolStut ¿kdf ug{ nufpg'xf];\ . 

 lzIfsn] cfjZos ;xhLs/0f  ;xof]u ug'{xf];\ . 

1. lbOPsf] lrq cWoog u/L nfut sfo{, pTkflbg sfo{ / sfo{ Ifdtfsf] lx;fa ug{'xf];\ M 

js{l;6 

cfjZos ;fdu|LM d]6fsf8{, km\nf; sf8{ 



30 

k|of]u ljlwsIffdf k|To]s ljb\ofyL{nfO{ ul0ftLo ;d:ofx¿ lbg] / tn xn u/]cg';f/ xn 
ug{ nufpg'xf];\ . 

 oxfF 

 58\s] ;txsf] nDafO = 3m 

 prfO = 2 m, 

  nf]8 = 20 N 

 Okmf]6{ = 15 N, 

 nfut sfo{ = ? 

 pTkflbt sfo{ = ? 

 sfo{ Ifdtf= ? 

 ;"qcg';f/, 

  nfut sfo{  = 58\s] ;txsf] nDafO  Okmf]6{  
     = 3 m  15 N = 45 J 

  pTkflbt sfo{  = 58\s] ;txsf] prfO  nf]8 

      = 2 m  20 N = 40 J 

  sfo{ Ifdtf=
pTkflbt sfo{
 nfut sfo{  100% 

     = 40J
45J × 100% 

     = 88.9% 
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2. 3ld6/ cUnf] 7fpFdf hldgaf6 6ld6/ nfdf] kmNofs, t];f]{ kf/]/ /flvPsf] 5 . 
To;df  600 Go'6gsf] nf]8nfO{ tfGg 400Go'6g Okmf]6{ rflxG5 eg] 58\s] ;txsf] sfo{ 
Ifdtf slt x'G5 < 

oxfF, ;"qcg';f/ 

58\s] ;txsf] nDafO  = 6 m oflGqs kmfObf =
nf]8
Okmf]6{  = 

600N
400N  = 1.5 

  prfO = 3 m ultcg'kft =
nf]8
Okmf]6{  =  = 2 

  nf]8 = 600 N sfo{ Ifdtf=
pTkflbt sfo{
 nfut sfo{  100% 

  Okmf]6{ = 400 N   = 
1.5
2   100% = 75% 

-u_ d"Nofª\sg, k|ltlaDag 

 58\s] ;tx s] xf] < kfFr cf]6f pbfx/0fx¿ lbg'xf];\ . 

 58\s] ;txsf] ult cg'kft, oflGqs kmfObf / sfo{ Ifdtf s;/L lgsfNg'k5{ < 

 dflysf] lj|mofsnfk ! df s] 58\s] ;txsf] nDafOcg';f/ oflGqs kmfObf a9\b} 
 uPsf] 5, lsg < 

 1.5 ld6/ nfdf] 58\s] ;txdf nf]8nfO{ k'/} dfly;Dd tfGbf nf]8df slt sfd 
 x'G5 < Okmf]6{n] slt sfd u5{ < 

 

lbg  4 : kfª\u|f / la“8 

-s_ ljlzi6 pb\b]Zo 

(i) kfFu|f / la“8sf] kl/efiff lbO{ oflGqs kmfObf, ult cg'kft / sfo{ Ifdtf lgsfNg 

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

 kfª\u|f / la“8 eg]sf] s] xf] < eGg] k|Zg sfnf]kf6L jf ;]tf]kf6Ldf n]vL 
 ljb\ofyL{lar 5nkmn u/fpg'xf];\ . 

 To;kl5 ljb\ofyL{nfO{ kfª\u|f / la“8af/] ;fdu|Lsf] k|of]u u/L k|sfz kfg'{xf];\ . 

 kfª\u|f / la“8sf] kl/efiff lbO{ oflGqs kmfObf, ult cg'kft / sfo{ Ifdtf 
 lgsfNg cfjZos ;fdu|Lx¿ ;]6 ug{ nufpg'xf];\ / lgDgcg';f/sf] lj|mofsnfk 
 u/fpg'xf];\ . 
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 lj|mofsnfk – 1 

s'g} Pp6f kfª\u|f / laF8 lnP/ To;sf] laF8df wfuf] a]/]/ lglZrt nf]8 em'G8\ofpg'xf];\ . 
kfªu|fdf wfuf] a]/]/ l:k|ª t/fh' em'G8\ofO{ nf]8 yfDg slt Okmf]6{ nfU5, gfKg'xf];\ jf gfKg 
nufpg'xf];\ . km/skm/s nf]8 lnP/ dflysf] k|of]u bf]xf]¥ofpg'xf];\ . kfª\u|f / laF8sf] 
cw{Jof;sf] ;fy} kl/lw gfKg'xf];\ . lnOPsf ;a} gfkx¿ tnsf] tflnsfdf e/]/ lx;fa 
ug{'xf];\ . 

k|of]u 

;ª\Vof 

nf]8 

(load) 
Okmf]6{ 

(effort) 
oflGqs 

(MA) 
kfªu|fsf] 
cw{Jof; 

(R) 

laF8sf  

cw{Jof; 

(r) 

ultcg'kft 

R/r 

sfo{ 
Ifdtf 

(ŋ) 

1.        

2.        

3.        

4.        

5.        

 kfª\u|fsf] kl/lw...... m . laF8sf] kl/lw...... m . 

-u_ d"Nofª\sg, k|ltlaDag 

 sfo{ IfdtfnfO{ s]n] c;/ u5{ < 

 k|fª\u|fsf] ult cg'kft s;/L lgsflnG5 < 

 k|fª\u|f / ljF8nfO{ lg/Gt/ufdL pTtf]ns ls elgG5 < 

 

lbg 5 : df]d]G6 / o;sf] lgod           

-s_ ljlzi6 pb\b]Zo 

(i) df]d]G6 sf] kl/efifflbg  

(ii) df]d]G6sf] 3'Dg] c;/nfO{ k|efj kfg]{ tTTjx¿atfpg 

(iii) df]d]G6sf] lgod atfpg / o;sf] l;b\wfGt k|dfl0ft ug{  
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-v_ l;sfO ;xhLs/0f lj|mofsnfk  

df]d]G6 s] xf] EfGg] ;Gbe{df ljb\ofyL{nfO{ hf]8L agfO{ cg'ej cfbfg k|bfg ug{ 
nufpg'xf];\ .  ljb\ofyL{n] k|:t't u/]sf cg'ejx¿sf] cfwf/df o;sf] cjwf/0ff k|i6 
kfg'{xf];\ . 

 lj|mofsnfk – 1 

Pp6f /]Gr' lng'xf];\ . o;df g6 cª\sfpg'xf];\ . csf]{ 5]pdf an nufP/ g6  
vf]Ng'xf];\ . ca an nufpg'xf];\ ljGb' kl/jt{g u/]/ /]Gr'sf] nDafOsf]lardf  
n}hfg'xf];\ . oL b'O{{ 7fpFdf an nufpFbf s'g cj:yfdf ;lhnf] dx;'; eof] eg]/ 
ljb\ofyL{;dIf k|Zg /fVg'xf];\ / lgDg s'/fx¿ ljb\ofyL{nfO{ 
hfgsf/L lbg'xf];\ . 

5]pdf an nufp“bf g6 vf]Ng ;lhnf] dx;'; x'G5 . 
o;sf] cy{ 3'Dg] cIf (axis of rotation) / anlarsf] nDa 
b'/L (the perpendicular distance between the line of 
action and force) a9\of] eg] df]d]G6 klg a9\5 eGg] 
a'emfpg'xf];\ . ;fy;fy} df]d]G6 an / 3'Dg] cIfaf6 
an;Ddsf] nDa b'/Lsf] u'0fg kmn;Fu a/fa/ x'G5 klg 
k|:6 kfg'{xf];\ . 

lj|mofsnfk – 2 

 Pp6f :s]nsf]lardf Kjfn kf/]/ lrqdf b]vfPh:t} u/L kmnfdsf] :6fG8df 
 e'mG8\ofpg'xf];\ . 

 :s]n b'j}lt/ s]xL nf]8 em'G8\ofpg'xf];\ / :s]nnfO{ bfofF afofF ;f/L klxnf] h:t} 
 ;Gt'lnt agfpg'xf];\ . 

 38Lsf] ;'O{sf] lbzfsf] df]d]G6 / ljk/Lt lbzflt/sf] df]d]G6 lx;fa u/L cjnf]sg 
 tflnsfdf eg{'xf];\ . 

S.N. 
Load 
(L) 

Load 
distance 
(LD) 

Effort 
Efforet 
distance 
(ED) 

Moment 
(L × LD) 

Moment 
(E × ED) 

Result 

1        

2        

3        
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pQf]ns ;Gt'lnt /x]sf] cj:yfdf nf]8  nf]8b"/L = Okmf]6{  Okmf]6{ b"/L x'G5 . 

dflysf] k|of]ufTds lj|mofsnfkaf6 df]d]G6sf] lgod tyf df]d]G6 3'Dg] c;/nfO{ k|efj 
kfg]{ tTTjx¿sf] ;DaGwdf 5nkmn u/fpg] / lgis;{ k|:t't ug'{xf];\ . 

-u_  d"Nofª\sg, k|ltlaDag 

 df]d]G6 s'g s'g s'/fdf lge{/ ub{5 < 

 df]d]G6 eg]sf] s] xf] < 

 df]d]G6sf] lgod n]Vg'xf];\ . 

 sl:;Psf] g6 vf]Ng nfdf] /]~r' k|of]u ul/G5, lsg< 

 20cm nfdf] /]~r' k|of]u u/]/ Pp6f g6 vf]Ng 20N Okmf]6{ k|of]u ug'{k¥of] eg] 
 pSt g6 vf]Nbf pTkGg x'g] df]d]G6 slt x'G5 < 

k|of]ufTds lj|mofsnfk $ M pTtf]nssf] df]df]G6sf] l;b\wfGt k|bz{g ug{  

cfjZos ;fdu|L 

:s]n, :6fG8, tf}lng] 9sx¿ 

l;b\wfGt 

pTtf]ns ;Gt'lnt cj:yfdf /xFbf, 3l8sf] ;'O{ 3'Dg] lbzflt/sf] df]d]G6sf] of]ukmn / o;sf] 
ljk/Lt lbzflt/sf] df]d]G6sf] of]ukmn a/fa/ x'G5 . 

nf]8 (L) × nf]8 b'/L (LD) Ö Okmf]{6 (E) × Okmf]6{ b'/L (E.D) 

k|of]u ljlw  

 Pp6f :s]nsf]lar efudf Kjfn kf/]/ lrqdf b]vfOP h:t} em'G8\ofpg'xf];\ . 

 :s]nsf] b'j} 5]pdf km/s nf]8x¿ em'G8\ofpg'xf];\ . 

 :s]nnfO{ bfof“ afof“ ;f/L klxn] h:t} ;Gt'lnt agfpg'xf];\ / lgDgcg';f/sf] cjnf]sg 
 tflnsf e/L lgisif{ lgsfNg'xf];\ . 

j|m=;+= nf]8 
(L) 

nf]8 b'/L 
(LD) 

Okmf]6{ (E)  Okmf]6{ 
b'/L (ED) 

df]d]G6 L 
× LD 

df]d]G6 E  × 
ED 

lgisif{

        

        

lgisif{ 

 pTtf]ns ;Gt'lnt cj:yfdf nf]8 × nf]8 b'/L Ö Okmf]6{ × Okmf]6{ b'/L x'G5 . 
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PsfO 4  sfo{, zlSt / ;fdfYo{ (Work, Energy and Power) 

cg'dflgt 3G6L: 9 -;}b\wflGts 8 + k|of]ufTds1) 

 

1. l;sfO pknlAwx¿ 

 (i) zlStsf ljleGg k|sf/x¿sf] -l:yltzlSt, ultzlSt cflb_ klxrfg ug{  

 (ii) sfo{, zlSt / ;fdYo{larsf] cGt/;DaGw / dfgjLo ;fdYo{sf] JofVof ug{  

 (iii)  sfo{, zlSt / ;fdYo{;Fu ;DalGwt ;/n ul0ftLo ;d:ofx¿ xn ug{  

2. ljifo j:t' / l;sfO ;fdu|L 

lbg ljifo j:t' l;sfO ;fdu|Lx¿ 

1  sfo{sf] kl/efiff 

 sfo{ ;DalGwt ul0ftLo ;d:ofx¿ 

sfo{ ePsf] / gePsf] k|i6 x'g] 
lrqx¿ 

2  sfo{sf] k|sf/ 

 mgh ;DalGwt ul0ftLo ;d:ofx¿ 

3if{0f lj?b\wsf] sfo{ / u'?Tj 
lj?b\wsf] sfo{ emlNsg] lrqx¿ / 
k\mnf; sf8{  

lj|mofsnfk – 1 :es'G8f] 

3  zlSt 

 l:yltzlSt, ul0ftLo ;d:ofx¿ 

lj|mofsnfk – 1 :d6\ofª\u|f, u'n]nL 

4  ult jf rfnzlSt 

 ult jf rfnzlSt ;DalGwt 
 ul0ftLo ;d:ofx¿ 

lj|ms]6 an, 6]a'n 6]lg; an 

5/6  l:yltzlSt / rfnzlStlar km/s 

 zlStsf cGo k|sf/x¿ 

;nfO{, r'Das, 6r{ nfO6, /]l8of], 
df]afOn 

7/8  ;fdYo{ 

 ;fdYo{ ;DalGwt ul0ftLo 
 ;d:ofx¿ 

lj|mofsnfk – 1 :d]hl/ª 6]k, :6k 
jfr, tf}n gfKg] t/fh' 

9 k|of]ufTds sfo{ 
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3. ljlzi6 pb\b]Zox¿, l;sfO ;xhLs/0f lj|mofsnfk / d"Nofª\sg  

lbg 1 : sfo{sf] kl/efiff, sfo{;Fu ;DalGwt ul0ftLo ;d:ofx¿ 

-s_ ljlzi6 pb\b]Zox¿ 

 (i) sfo{sf] pbfx/0f;lxt kl/efiff lbg  

 (ii) sfo{ ;DalGwt ul0ftLo ;d:ofx¿ xn ug{  

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

 

 sf]7fdf a;]/ l6eL x]b}{ ef/L af]s]/ s]xL b'/L kf/ ub}{ glx8L ;'/Iff k|bfg ub}{ 

 lbOPsf]  lrqx¿ cyjf sfo{ ePsf] / gePsf cGo k|i6 x'g] lrqx¿b]vfO{ lrqdf sfo{ 
ePsf] 5 jf 5}g ;f]Wg'xf];\ / ljb\ofyL{nfO{ ;fdfGo af]nLrfnLsf] efiffdf / lj1fgsf] efiffdf 
sfdsf] km/s cy{ x'G5 eGg] s'/f pbfx/0f;lxt :ki6 kfg'{xf];\ . lj1fgsf] efiffdf sfd ug{sf] 
nflu an k|of]u u/]/ s'g} klg j:t'nfO{ lglZrt b'/L kf/ u/fpg'k5{ eGg] s'/f lgDg 
pbfx/0faf6 :ki6 kfg'{xf];\ . lbge/ clkm;sf] u]6df a:g] kfn]n] s'g} b'/L kf/ gu/]sf] x'Fbf 
p;n] sfd u/]sf] dflg“b}g eg] ef/L af]Sg] el/ofn] cfk\mgf] lkl7p“df 7'nf] ef/L af]sL Ps 
7fpFaf6 csf]{ 7fpFdf k'¥ofpFbf p;n] b'/L kf/ u/]sfn] sfd x'G5 eGg] s'/f k|i6\ofpg'xf];\ . 

 ul0ftLo ¿kdf, sfo{ (work) =an (F)×b'/L (d) 

    W= F×dsf] cjwf/0ff lbg] 

  haF = 0 x'G5  

  tj W = 0 × d  

 =  0 x'G5 To;}n] an gnufO{{ s'g} sfd x'Fb}g / had = 0 x'G5 ta W = F × 0 = 0   

  sfo{sf] PsfO h'n (Joule)xf] eGg] s'/f  lgDg tl/sfn] b]vfpg] 

  sfo{ (work)  = F ×d 

     = m × a × d [F = ma,  Go'6gsf] bf];|f] lgod] 
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oxfF  lk08 (m)nfO{ kg, k|j]u -a_ nfO{m/s2/ b'/LnfO{ mPsfOdf gflkg] x'Fbf sfo{sf] 

PsfO kgm2s2x'G5 . o;nfO{ h'n (Joule)elgG5, eGg] s'/f :ki6 kfg]{ / hj F = 1N 
clg d = 1mx'G5 tj sfo{ klg 1 Joule x'G5 eGg] :ki6 kfg]{ clg 1h'nsf] kl/efiff 
agfpg] / ;DalGwt ul0ftLo ;d:ofx¿ xn ug]{ 

(i) Ps hgf dflg;n]50kgsf] ef/L af]sL 10 m sf] b'/L kf/ ubf{ slt sfo{ ub{5 < 

 F = 50 × 10 = 500Nx'G5 eGg] hfgsf/L lbg'xf];\ . 

(ii) s'g} j:t'nfO{ an k|of]u u/L 50mb'/L kf/ ubf{ 125 Joule sfo{ x'G5 eg] slt an 
 k|of]u ul/Psf] lyof] < 

  W  = F × d 

  F  = 
W
d  = 

125
50  = 2.5 N 

-u_ d"Nofª\sg, k|ltlaDag 

 sfo{ ePsf] / gePsf] cj:yf k|bz{g u/L b]vfpg nufpg'xf];\ . 

 Go'6g ld6/ / h'nlar s] ;DaGw 5 < 

 Ps h'n sfo{ eGgfn] s] a'lemG5 < 

 sfo{, an / b'/Lsf] ;DaGw ;"qab\w ug'{xf]; . 

 

lbg 2: sfo{sf] k|sf/, mgh ;DalGwt ul0ftLo ;d:ofx¿ 

-s_ ljlzi6 pb\b]Zox¿ 

 (i) sfo{sf] k|sf/ pNn]v u/L kl/efiff lbg  

 (ii) mgh;"q k|of]u u/L ul0ftLo ;d:ofx¿ ;dfwfg ug{  

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

 lj|mofsnfk – 1 
v]n d}bfgdf Pp6f es'G8f]nfO{ an k|of]u u/]/ u'8fpg'xf];\ . hldg ;txn] es'G8f]df 
3if{0f k}bf x'g] ePsfn] s]xL ;do kZrft\ To;sf] ult 36\b} uO{ es'G8f] l:y/ cj:yfdf 
cfpF5 . km]/L pSt es'G8f]nfO{ cfsfzlt/ kmfNg nufpg'xf];\ . s]xL prfOdf k'uL k'gM 
tn hldg ;txdf g} cfpF5 . o; k|of]usf] cfwf/df lgDg lgisif{ k|:t't ug'{xf];\ M 

  s'g} j:t'nfO{ dfly prfNbf ul/g] sfo{nfO{ u'?Tjfsif{0f lj?b\wsf] sfo{ elgG5 .  

  s'g} j:t'nfO{ ws]Nbf jf tfGbf x'g] sfo{nfO{ 3if{0flj?b\wsf] sfo{ elgG5 . 
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sfo{ ug{sf] nflu an nufpFbf xfdLnfO{ slxn] 3if{0fn] cj/f]w ub{5 t slxn] u'?Tj 
ann] c;/ kfb{5 . To;}n] xfdLn] sfo{ ubf{ 3if{0f / u'?Tj annfO{ lht]/ sfd ug'{kg]{ 
x'G5 eGg] s'/f atfpg'xf];\ . s'g} klg j:t'nfO{ ws]n]/ jf tfg]/ b'/L kf/ u/fpFbf xfdLn] 
3if{0f lj?b\wsf] sfd ub{5f}F eGg] s'/f :ki6 kfg'{xf];\ . ljb\ofyL{nfO{ s'g 5/5 cf]6f sfo{sf] 
;"rL agfpg nufpg'xf];\ / Tof] 3if{0f lj?b\wsf] sfo{ xf] ls xf]Og sf/0f;lxt 5'6\ofpg 
nufpg'xf];\ . wg'ifaf6 jf0f cfsfzlt/ xfGbf, u'n]nLn] d6\ofª\u|f dflylt/ 5f]8\bf, k[YjLaf6 
/s]6 k|If]k0f ubf{, ltgLx¿df k[YjLsf] u'?Tj ann] k|efj k/L k[YjLsf] s]Gb|lt/ cfs{if0f 
ub{5 . To;}n] s'g} j:t'nfO{ k[YjLsf] ;txaf6 dfly p7fpFbf xfdLn] u'?Tj an lj?b\wsf] 
sfo{ ub{5f}F eGg] s'/f :ki6 kfg'{xf];\ . xfdLn] b}lgs hLjgdf ug]{ sfdx¿dWo] u'?Tj an 
lj?b\wsf] sfo{sf] ;"rL agfpg] nufpg'xf];\ . 

-u_ d"Nofª\sg, k|ltlaDag 

 lgDg lj|mofx¿df s'g k|sf/sf sfo{x¿ ePsf 5g\ < 

  (a) kxf8 r9\bf  (b) kxf8af6 cf]n{bf 

  (c) ;fOsn rnfpFbf  (f) xfjf axFbf 

  (g) uf8L u'8fpFbf  (h) es'G8f] xfGbf 

 60 kg lk08 ePsf] dflg; 20 m prfO ePsf] l;F9L r9]/ dfly k'Ubf p;n] slt 
 sfo{ ub{5 < pTt/ M 12 kJ 

 

lbg 3 : zlSt, l:yltzlSt 

-s_ ljlzi6 pb\b]Zo 

 (i) zlStnfO{ kl/eflift ug{  

 (ii) l:yltzlStsf] kl/ro lbg / o;;Fu ;DalGwt ul0ftLo ;d:ofx¿ xn ug{  

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

 ljb\ofyL{nfO{ dl:tis em~hf ljlw k|of]u u/L zlSt eg]sf] s] eGg] af/]df ;f]Rg 
 nufO{{ kfn}kfnf] gbf]xf]]l/g] u/L cg'ej k|:t't ug{ nufpg'xf];\ / cGtdf 
 pbf/0f;lxt zlStsf] kl/efiff k|:t't ug'{xf];\ . 

 ljb\ofyL{nfO{ xfd|f] z/L/df s;/L zlSt pTkfbg x'G5 xf]nf eGg] k|Zgdf 5nkmn 
 u/fO{ k|lj|mof atfpg'xf];\ . s'g} klg j:t'df o;sf] cjl:yltn] ubf{ l:yltzlSt 
 ;l~rt x'G5 eGg] s'/f afFw afFw]/ hDdf kf/]sf] kfgLsf] pbfx/0fn] a'emfpg'xf];\ . 
 l:yltzlSt (P.E) = mgh x'G5 eGg] s'/f pbfx/0f;lxt k|i6\ofpg'xf];\ . 

 oxfF, g eg]sf] u'?Tj k|j]u ePsfn] mg = F,  h = d.x'g] ePsf] P.E nfO{ F × d 
 ;Fu t'ngf ug{ ;lsG5 . 
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lj|mofsnfk 1 : l:yltzlStsf] klxrfg 

(i) d6\ofª\u|f;lxtsf] Pp6f u'n]nLnfO{ tfGg'xf];\ / s]xL gePsf] v'Nnf 7fpFlt/ 
 ;f]e\mofP/ 5f]8\g'xf];\ . Tof] d6\ofª\u|f k/;Dd hfG5 . o; cj:yfdf df+;k]zLdf 
 /x]sf] zlSt /a/df ;l~rt x'G5 . o;/L ltgsPsf] /a/df hDdf ePsf] zlSt g} 
 l:yltzlSt xf] . 

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

lj|mofsnfk 2: sfo{ / zlStlar ;DaGw 

b'O{{ cf]6f OF6fnfO{ 8f]/Ln] afWg'xf];\ . OF6fnfO{ prfn]/ 6]andf /fVg'xf];\ . To;f] ubf{ 
tkfO{“n] slt sfo{ ug'{eof], lx;fa ug'{xf];\ . 

  klxnf] OF6fsf] lk08 gfKg'xf];\M lk08  = m (Kg) 

  6]ansf] prfO gfKg'xf];\M prfO   = h (m) 

  k|of]u ePsf] an (F)    = mg 

  u'?Tj anlj?b\w ePsf] sfo{(W)   = mgh  

;f] sfo{ ug{ mgh an zlSt cfjZos kb{5 . tkfO{Fsf] z/L/df ;l~rt zlStdWo] 
mghanzlSt ;f] sfo{ ug{ d+f;k]zLdfkm{t\ ultzlStdf ¿kfGt/ eof] . ;f] ultzlSt 
6]andf /flvPsf] OF6fdf ;l~rt x'G5 . o;/L sfo{ eg]sf] ¿kfGt/ ePsf] zlSt dfq  
xf] . o;}n] sfo{ klg zlSth:t} h'n PsfOdf gflkG5 .   

lj|mofsnfk 2 df b'O{{  cf]6f OF6fsf] lk08 5 lsnf]u|fd eof] eg] To;sf] tf}n sl/a 50 
Go'6g x'G5 . 6]ansf] prfO 1ld6/ eP ;f] OF6f prfn]/ /fVbf 50 h'n g} sfo{ x'G5 
cyf{t\\ 50 h'nhlt zlSt ¿kfGt/ x'G5 . 

To;}n] ul0ftLo ¿kdf l:yltzlSt / u'?Tj an lj?b\w x'g] sfo{ a/fa/ x'G5 eGg] s'/f 
lgDg pbfx/0faf6 k|i6 kfg]{ 

pbfx/0f 1 pbfx/0f 2 

1. s'g} 50 kg lk08 ePsf] 
j:t'nfO{ 10m sf] prfOdf 
k'¥ofpFbf slt sfo{ x'G5 . 

2.k[YjLsf] ;txnfO{ 10 m sf] prfOdf /x]sf] 
50 kg lk08 ePsf] 9'ª\ufdf slt zlSt 
;l~rt x'G5 < 
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 F = 50 kg = 50 × 10 = 
500N 

 d = 10 m 

 sfo{ (w)  = F × d 

   = 500 × 10  

   = 5000 J 

 m  = 50 kg 

 g  = 10 m/s2 

 h  = 10 m 

 P.E  = mgh 

  = 50 × 10 × 10 

  = 5000 J 

ul0ftLo ¿kdf u'?Tjsfif{0f lj?b\wsf] sfo{ / j:t'nfO{ lglZrt prfOdf k'¥ofpFbf 
;l~rt x'g] l:yltzlSt a/fa/ x'G5 eGg] s'/f a'emfpg'xf];\ . 

-u_ d"Nofª\sg, k|ltlaDag 

 (i) zlStsf] kl/efiff lbg'xf];\\ . 

 (ii) hldgdf /x]sf j:t'dfly prfn]kl5 dfq To;df zlSt ;l~rt x'G5,  
  lsg < 

 (iii) 20 m cUnf] 3/sf] 5tdf /flvPsf] 6\ofª\sLdf 20 lkfgL el/Psf] 5 . 1l kfgLsf]  
  lk08 1 kg eP pSt 6\ofª\sLdf slt zlSt ;l~rt 5, kTtf nufpg'xf];\ . 

 

lbg 4: ultzlSt, ultzlSt;DaGwL ul0ftLo ;d:ofx¿ 

-s_ ljlzi6 pb\b]Zo 

 (i) ultzlStsf] pbfx/0f;lxt kl/efiff lbg  

 (ii) ultzlSt;DaGwL ul0ftLo ;d:ofx¿ ;dfwfg ug{  

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

 lj|mofsnfk 1 : 

b'O{{ hgf ljb\ofyL{nfO{ s]xL lglZrt b'/Ldf /fvL Pp6f lj|ms]6 annfO{ Pshgfn] kmfNg 
nufpg'xf];\ / csf]{ ;fyLn] ;f] an ;dfTg nufpg'xf];\ . annfO{ cln a9L ultdf 
kmfNg'xf];\ / km]/L csf]{ ;fyLn] an km]/L ;dfTg'xf];\ . / o; lj|mofsnfksf] lgisif{ s] x'g 
;S5 eg]/ ljb\ofyL{dfem /fVg'xf];\ / lgDgcg';f/sf] 7f]; lgisif{ ljb\ofyL{nfO{ atfpg'xf];\ 
. 

 s'g} j:t'df x'g] rfnzlSt j:t'sf] ultdf lge{/ x'G5 .  

km]/L Ps hgfn] Tolt g} hf]8n] 6]an6]lg; an kmfNg'xf];\ jf kmfNg nufpg'xf];\ / 
csf]{ ljb\ofyL{nfO{ ;dfTg nufpg'xf]];\ . lj|ms]6 an / 6]an6]lg; an ;dfTbf s] 
km/s kfpg'eof] eg]/ ;f]Wg'xf];\ / lgDg lgisif{ lbg'xf];\ . 
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 s'g} j:t'df x'g] rfnzlSt j:t'sf] lk08df lge{/ x'G5 .  

w]/} lk08 ePsf] j:t'sf] ultzlSt w]/} / yf]/} lk08 ePsf] j:t'sf] ultzlSt yf]/} 
x'G5 eGg] s'/f a'emfpg'xf];\ . To:t} yf]/} ultdf /x]sf] j:t'sf] zlSt yf]/} / w]/} 
ultdf /x]sf] j:t'sf] zlSt w]/} x'G5 eGg] s'/f :ki6 ug{ kf7\ok':tssf 
lj|mofsnfk u/fpg'xf];\ . 

  ul0ftLo ¿kdfultzlSt K.E = 
1
2 mv2x'G5 . 

   hxfF, K.E  m /K.E vx'G5 . 

  t;y{ j:t'sf] ultzlSt o;sf] lk08 / ultdf lge{/ /xG5 eGg] s'/f :ki6  
  kfg'{xf];\ . 

 lj|mofsnfk - 2 

 rfn ;DaGwL ul0ftLo ;d:of 

 rfnzlStsf] ul0ftLo ;d:ofx¿ xn ug{ KE = 
1
2mv2;"q k|of]u ug{ nufpg'xf];\ . 

 js{l;6cg';f/ cEof;fTds lj|mofsnfk JolStut ¿kdf ug{ nufpg'xf];\ / 
 lzIfsn] cfjZos ;xhLs/0f / ;xof]u ug'{xf];\ . 

 js{l;6 

 cfjZos ;fdu|Ld]6fsf8{, km\nf; sf8{ 

k|of]u ljlw sIffdf k|To]s ljb\ofyL{nfO{ ul0ftLo ;d:ofx¿ lbg] / tn xn u/]cg';f/ 
xn ug{ nufpg'xf];\ . 

  200 gmsf] a'n]6nfO{ 100 m/s sf] ultdf kmfOl/ª ubf{ o;n] slt ultzlSt  
  n}hfG5 < 

  Soln: m  = 0.2 kg 

    K.E = 
1
2 mv2= 

1
2 × 0.5 × (100)2 = 1000J  

 40kg  lk08 ePsf] j:t'nfO{ 20m cUnf] 7fpFdf k'¥ofpFbf slt zlSt ;l~rt 
 xf]nf < 

 10m/ssf] ultdf bf}l8/x]sf] s]6fsf] ultzlSt 4000 Joule5 eg] pSt s]6fsf] 
 lk08 kTtf nufpg'xf];\ . 

 j:t'sf] lk08 / ultnfO{ ljleGg cj:yfdf kl/jt{g ubf{ ultzlStdf s] c;/ 
 kb{5 egL lx;fa u/L b]vfpg'xf];\ . 
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 h:t}M j:t'sf] lk08nfO{ l:y/ /flv ultnfO{ b'O{{ u'0ff ubf{ o;sf] l:yltzlStdf s] km/s 
 kb{5 < 

  dfgf}“, j:t'sf] lk08 m/ ult v5 

   ultzlSt KE = 
1
2 mv2 

   ca ultnfO{ b'O{{ u'0ff a9fpFbf 

    KE = 
1
2 m (2v)2 

    KE = 4 



1

2 mv2  

    KE = 4 KE 

To;}n], j:t'sf] lk08 l:y/ /fvL ultnfO{ b'O{{ u'0ff ubf{, ultzlSt 4 u'0ffn] a9\5 eGg] 
s'/f b]vfpg'xf];\ . o:t} c¿ cj:yfx¿ lbP/ ultzlSt s;/L kl/jt{g x'G5 egL lx;fa ug{ 
nufpg'xf];\ . 

-u_ d"Nofª\sg, k|ltlaDag 

 ultzlSt eg]sf] s] xf] < 

 ultzlStsf pbfx/0fx¿ n]Vg'xf];\ . 

 s'g} j:t'sf] ultzlSt s;/L lgsfNg'k5{ < 

 

lbg 5/6: l:yltzlSt / ultzlStlar km/s, zlStsf cGo k|sf/x¿ 

-s_ ljlzi6 pb\b]Zo 

 (i) l:yltzlSt / ultzlStlar km/s b]vfpg  

 (ii) zlStsf k|sf/x¿ klxrfg ug{ 

 (iii) zlStsf k|sf/x¿sf] kl/efiff;lxt pkof]lutf atfpg 

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

 Pp6f lbg], Pp6f lng] (Give one take one) k|ljlwdf ljb\ofyL{nfO{ l:yltzlSt / 
 rfnzlStsf af/]df a'Fbfut  ¿kdf s]xL  a'Fbfx¿ n]Vg nufpg'xf];\ . 

 a'Fbfx¿ n]lvPsf] sfkL / snd lnO{ ;a}nfO{ cufl8 plegnufpg'xf];\ . 

 csf]{ ;fyL;Fu a'Fbfx¿ k|:t't ug{ tyf Pp6f a'Fbf lng / Pp6f lbg nufpg'xf];\ . 

 o:tf] cGtlj|m{of cGo a9LeGbf a9L ;fyLx¿;Fu ug{ nufpg'xf];\ . 
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 l:yltzlSt / rfnzlStlarsf] leGgtf lgDgfg';f/sf] rf6{ k]k/df k|:t't ug]{ 

ultzlSt l:yltzlSt 

(i) j:t'df x'g] rfnn] ubf{ 
 pTkGg x'g] zlStnfO{ 
 ultzlSt elgG5 . 

(i) s'g} j:t'df To;sf] :yfg jf 
 l:ylt kl/jt{gsf] sf/0fn] 
 ;l~rt /xg] zlStnfO{ 
 l:yltzlSt elgG5 . 

(ii) ultzlSt= 
1
2 mv2 

(ii) l:yltzlSt = mgh 

(iii) gbLdf au]sf] kfgL, u'n]nLaf6 
 5f]8]sf] d6\ofª\u|f cflbdf 
 ultzlSt x'G5 . 

(iii) 6\ofª\sLdf hDdf ul/Psf] kfgL, 
 tGsfOPsf] /a/ cflbdf 
 l:yltzlSt ;l~rt x'G5 . 

l:yltzlSt l:y/ cj:yfn] ubf{ / ultzlSt rfnn] ubf{ ;l~rt x'G5 eGg] s'/f 
a'emfpg'xf];\ . pbfx/0f, ;"q / cGo a'Fbfsf] ;xfotfn] ultzlSt / l:ylt zlStlar 
leGgtf k|:t't ug'{xf];\ . ljb\o't\\\ zlSt eg]sf] On]S6«f]gsf] rfnn] pTkGg x'g] zlSt xf] 
eGg] s'/f a'emfpg'xf];\ . ;fy} o;nfO{ cGo ¿kdf kl/0ft u/L xfd|f] b}lgs hLjgdf 
ljleGg k|of]hgsf nflu pkof]udf NofOg] s'/f atfpg'xf];\ . zlStnfO{ Ps ¿kaf6 csf]{ 
¿kdf abNg ;lsG5 eGg] s'/f atfpg'xf];\ .zlSt ljleGg k|sf/sf x'G5g\, h;nfO{ 
xfdLn] b}lgs hLjgdf ljleGg k|fof]hgsf nflu pkef]u u5f}F eGg] s'/f pbfx/0f;lxt 
atfpg'xf];\ . 

s'g} klg j:t'df /x]sf] c0f'sf] sDkgn] ubf{ pTkGg x'g] zlSt g} tfkzlSt xf] eGg] s'/f 
a'emfpg'xf];\ . o;sf pkof]uaf/] JofVof u/L k[YjLdf /x]sf] ;Dk"0f{ zlStsf ;|f]t k|sfz 
zlStsf kl/jlt{t ¿k x'g\ eGg] s'/f k|i6 kfg'{xf];\ . k|sfz cfkm}Fdf cb[Zo 5 / o;n] 
c¿ j:t'nfO{ b]Vg ;Sg] agfpF5 eGg] s'/f hfgsf/L lbg'xf];\ . s'g}klg j:t'sf] sDkgaf6 
pTkGg x'g] zlSt Wjlg zlSt xf] eg]/ a'emfpg'xf];\ . 

r'DasnfO{ r'DasLo j:t'sf] glhs lng nufpg'xf];\ / o;n] r'DasLo j:t'nfO{ cfsif{0f 
u/]sf] cfwf/df r'DasLo zlStnfO{ kl/eflift ug'{xf];\ . tTTjsf k/df0f'x¿ 6'lj|m“bf jf 
;+of]hg x'Fbf lg:sg] zlSt cf0fljs zlSt xf], o;df E = mc2cg';f/ zlSt pTkGg x'G5, 
eGg] s'/f hfgsf/L lbg'xf];\ . cf0fljs zlStnfO{ lgoGq0f ug{ g;s] o;n] ljgfz ug{ 
;S5 / lgoGq0f u/] /fd|f] sfo{sf] nflu k|of]u ug{ ;lsG5 eGg] s'/f hfgsf/L lbg'xf];\ . 

-u_ d"Nofª\sg, k|ltlaDag 

 k|sfz zlSt s] s] sfddf k|of]u x'G5 < 

 WjlgnfO{ zlSt eGg'sf] sf/0f n]Vg'xf];\ . 

 tn lbOPsf j:t'x¿df s'g zlSt / ;l~rt 5 < tflnsf agfO{ n]Vg'xf];\ . 
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  (i) tGsfOPsf] l:k|ª  (ii) dl6t]n  (iii) u'l8/x]sf] an  

  (iv)r'Das    (v) 8«fO;]n  (vi) aln/x]sf] lrd 

 u'n]nL tGsfpFbf s'g k|sf/sf] zlSt ;l~rt x'G5 < pSt zlSt s;/L k|fKt 
 x'G5, n]Vg'xf];\ .  

 

lbg 7/8 :;fdYo{, ;fdYo{ ;DalGwt ul0ftLo ;d:ofx¿, sfo{, zlSt / ;fdYo{lar t'ngf 

-s_ ljlzi6 pb\b]Zo 

 (i) ;fdYo{sf] kl/efiff lbg  

 (ii) ;fdYo{ ;DaGwL ul0ftLo ;d:ofx¿ xn ug{  

 (iii) sfo{, zlSt / ;fdYo{lar t'ngf ug{  

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

 lj|mofsnfk –1 ljb\ofyL{sf] ;fdYo{ kTtf nufpg'xf];\ . 

 PsfO ;dodf sfo{ ug{ ;Sg] IfdtfnfO{ ;fdYo{ elgG5 . ;fdYo{ dfkg ug{ P = 
W
t  = 

 
F × d

t  = 
mgd

t  ;"q k|of]u ug{ ;lsG5 eGg] l;b\wfGtdf cfwfl/t lgDg lj|mofsnfk 

 u/fpg'xf];\ . 

ljb\ofyL{nfO{ v]n d}bfgdf n}hfg'xf];\ / d]hl/ª 6]ksf] ;xfotfn] 100 ld6/sf] b'/L gfk]/ 
lrx\g nufpg'xf];\ . 7'nf] ef}lts t/fh'sf] ;xfotfn] ;a} ;xefuL ljb\ofyL{sf] tf}n 
lng'xf];\ / gf]6 ug'{xf];\ . kfn}kfnf] u/]/ ;a} ljb\ofyL{nfO{ pSt 100 ld6/sf] b"/L kf/ ug{ 
nufpg'xf];\ / tf]lsPsf] b"/L kf/ ug{ nfu]sf] ;do :6k jfrsf] ;xfotfn] gf]6 ug'{xf];\ . 
cjnf]sg tflnsfsf] ;xfotfn] k|To]s ljb\ofyL{sf] ;fdYo{ ult kTtf nufpg'xf];\ . 

 cjnf]sg tflnsf 

j|m=; ljb\ofyL{sf] 
gfdy/ 

lk08 (m) u'?Tjk|j]u 
(g) 

(w) = 
mg 

b"/L (d) ;do 
(t) 

P = 
W
t   

1     100m   

2     100m   

3     100m   

 ;fawfgL 
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 ;fawfgLk"j{s ;do dfkg ug'{kb{5 . rf}/df ePsf ljleGg cj/f]wx¿nfO{ x6fpg'kb{5 . 
 To;}u/L bf}8“bf b'3{6gf x'g ;Sg] ePsfn] k|fylds pkrf/sf ;fdu|Lsf] Joj:yf 
 ug'{kb{5 . 

 ljb\ofyL{n] ;fdYo{sf] af/]df a'em]sf] 5g\ jf 5}gg\ lgSof}{n ug{ tnsf k|Zgx¿   ;f]Wg'xf];\ 
/ 1 watt sf] kl/ro lbg'xf];\ . 

 (i) ;fdYo{ eg]sf] s] xf] < ;fdYo{, sfo{ / ;dolarsf] ;DaGw ;"qab\w ug'{xf];\ . 

  olb ljb\ofyL{n] ;fdYo{, sfo{ / ;dolarsf] ;DaGw ;"qab\w ug{ ;kmn ePsf]  
  v08df ltgLx¿sf] SI PsfO n]Vg nufO{{ lgDgcg';f/ 1 watt ;fdYo{sf] kl/efiff  
 lbg'xf];\ . 

  1 ;]s]G8df 1h'n sfo{ ub{5 eg] To;sf] ;fdYo{nfO{ 1jf6 (watt)elgG5 .  

a9L ;fdYo{ ePsf oGqx¿sf] ;fdYo{nfO{ lsnf]jf6 (kw) cyjf d]ufjf6 (Mw) 
df gflkG5 . OlGhgx¿sf] ;fdYo{nfO{ cZj zlSt cyjf x;{ kfj/ (horse 
power) df klg gfKg] rng 5 . 

  1000 w  = 1 kw 

  1000 kw  = 1 Mw 

  746 w  = 1 hp 

kl/efiff, PsfO / ;dosf] cfwf/df sfo{, zlSt / ;fdYo{sf] ;DaGwnfO{ rf6{åf/f k|i6 
kfg'xf];\ . 

-u_ d"Nofª\sg,k|ltlaDag 

 (i) ;fdYo{ eg]sf] s] xf] < of] s'g PsfOdf gflkG5 < 

 (ii) tflnsf;lxt sfo{, zlSt / ;fdYo{larsf] ;DaGw b]vfpg'xf];\ . 

 (iii) s'g} JolStn] u/]sf ;fdYo{ s;/L lgsflnG5 < 

kl/of]hgf sfo{ 

tkfO{“sf] 3/sf] e¥ofª r9\g'xf];\ . e¥ofª r9\g' cl3g} e¥ofª r9\g nfUg] ;do gfKg 38Lsf] 
Joj:yf ug'{xf];\ . e¥ofª r9\g nfu]sf] ;do gf]6 ug'{xf];\ . e¥ofªsf] 7f8f] prfO klg ld6/ 
:s]n k|of]u u/L gfKg'xf];\ . glhs}sf] :jf:Yo rf}sL jf :jf:Yo ;+:yf uPsf] a]nfdf cfˆgf] tf}n 
klg gfKg'xf];\ . pk/f]St gfkx¿sf] cfwf/df e¥ofª r9\bf cfkm"n] u/]sf] sfo{ / ;fdYo{ kTtf 
nufpg'xf];\ . 

Kf|of]ufTds sfo{ g+= % M dfgjLo ;fdYo{ lgsfNg -dfly plNNflvt * cf}“ lbgsf lj|mofsnfk 
g} o;sf] ;fdYo{ ;DaGwL k|of]ufTds lj|mofsnfk u/fpg]_ 
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PsfO 5  k|sfz (Light) 
cg'dflgt 3G6L: 3 + 1 

1.  l;sfO pknlAwx¿ 

(i) k|sfzsf] cfjt{gsf] k|bz{g u/L b]vfpg  

(ii) ljleGg cfj[lTt (frequency) sf k|sfzsf t/ª\ux¿sf] (PS; /], cN6«fEjfOn]6 /]) 
 k|of]usf] j0f{g ug{ 

2.   ljifo j:t' / l;sfO ;fdu|L 

lbg ljifo j:t' l;sfO ;fdu|Lx¿ 

1.  k|sfzsf] cfjt{g 

 k|sfz cfjt{gsf] sf/0f 

 k|sfz cfjt{gsf lgodx¿ 

;]tf] sfut, Unf; :Nofa  

l;;fsnd, yDa lkg, 

lkg, 8«f]Oª jf]8{,k|f]6]S6/ 

2.  k|sfz cfjt{gsf pbfx/0fx¿ 

 k"0f{  cfGtl/s k/fjt{g 

 k|sfzsf] ljR5]bg 

lj|mofsnfk 1M ljs/, kfgL, l;Ssf  

lj|mofsnfk 2M Unf; :Nofa, lstfa 

lj|mofsnfk 3M lk|Hd,;]tf] sfuh, 
;dtnP]gf, afOgfs'n/, k]l/:sf]k 

3.  k|sfz ljR5]bgsf] sf/0f 

 ljb\o't\\ r'DasLo t/ª\u 

 PS:f/] 
 cN6«fEjfOn]6 /] 

lj|mofsnfk 1M lk|Hd, ;]tf] sfut, 
X–ray, UV raysf ljs/0fsf af/]sf 
rf6{ 

4. k|of]ufTds sfo{ 

  Go'6g l/ª 

 k|sfz cfj{tgsf lgodx¿ 

lj|mofsnfk 1 

uf]nf] sf0sf] km\Nofs, /ftf] ;'Gtnf, 
kx]“nf], xl/of], lgnf], lg/ / j}hgL 
/ªx¿, lsnf 

lj|mofsnfk 2M lunf;, kfgL, 10cm 

sf“rsf] gnL, 5\jfnLsf] b'O{{ 6'j|mf 

lj|mofsnfk 3M Unf; :Nofa, n]]h/ 
nfO6 

lj|mofsnfk 4M af6f jf 8]SrL 

 



47 

3. ljlzi6 pb\b]Zox¿, l;sfO ;xhLs/0f lj|mofsnfk, k|ltlaDag  

 

lbg 1 :k|sfzsf] cfjt{g, k|sfz cfj{tgsf] sf/0f,k|sfz cfjt{gsf lgodx¿ 

-s_ ljlzi6 pb\b]Zox¿ 

 (i) k|sfz cfjt{gsf] kl/efiff lbg  

 (ii) k|sfz cfjt{gsf] sf/0fx¿ pNn]v ug{  

 (iii) k|sfzsf] cfjt{gsf] k|bz{g ug{ / o;sf lgodx¿ k|dfl0ft ug{  

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

 kf7\o k':tssf] k|sfz PsfOsf] klxnf] x/km s'g} Ps ljb\ofyL{nfO{ k9\g nufO{{ 
 pSt x/kmdf ;f]lwPsf] k|Zgsf] 5nkmn u/L lgDgfg';f/sf] k|sfzsf] cfjt{gsf] 
 kl/efiff lbg'xf];\ .k|sfzsf] ls/0f Ps dfWodaf6 csf]{ dfWoddf hfFbf jfª\lug] 
 jf lbzf kl/jt{g x'g] k|lj|mofnfO{ g} k|sfzsf] cfjt{g elgG5 . 

 k|sfz lsg afFª\luG5 xf]nf < k|Zgdf pbfx/0f;lxt ljb\ofyL{sf cg'ejx¿ k|:t't 
 ug{sf] nflu ;f]Rg], hf]8L agfpg] / cg'ej cfbfg k|bfg ug]{ ljlwsf] k|of]u 
 ug'{xf];\ . o; ljlwsf] k|of]usf] cfwf/df ljb\ofyL{af6 k|:t't cg'ejnfO{ ;d]6\b} 
 k|sfzsf] cfjt{gsf] sf/0fx¿ pbfx/0f;lxt k|:t't ug'{xf];\ . 

 lj|mofsnfk – 1   

Pp6f  ;]tf] sfuh lng'xf]; / o;nfO{ 6]andf /fVg'xf];\ . 
sfuhdfly sfFrsf] :nfa /fv]/ o;sf] aflx/L ;txdf /]vf 
lvRg'xf];\ . sfFrsf] :nfanfO{ x6fP/ lrqdf lbOPsf] h:t} 
laGb' Qdf NQM  gd{n lvRg'xf];\ .laGb' Qdf kg]{ u/L /]vf 
PQlvRg'xf];\ / pSt /]vfd} kg]{ u/L b'[O{  cf]6f lkgx¿ 
uf8\g'xf];\ . ca sfFrsf] :nfanfO{ km]]l/ klxn]s} 7fpFdf 
/fVg'xf];\ /  lkg uf8]sf] ljk/Lt ;txaf6 /]vf PQdf ufl8Psf] lkgx¿ l;wf b]lvg] u/L 
x]g{'xf];\ .Pp6} nfOgdf kg]{ u/L csf]{ b'O{{  cf]6f lkgx¿ ;txDCsf] cufl8 uf8\g'xf];\ . 
lkg uf8]sf] 7fpFaf6 km]l/ lrqdf h:t} l;wf lvRg'xf]; . To;nfO{ RSgfdfs/0f ug{'xf];\ . 
ca sfFrsf] :nfa x6fP/ laGb' Q/ RnfO{ klg hf]8\g'xf];\ . lrqdf b]vfOP h:t} cfs[lt 
aG5 . 

cfkltt sf]0f / cfjlt{t sf]0fsf] dfg gfk]/ cjnf]sg tflnsfdf eg{'xf];\ / sine i / sine 
rsf] cg'kft lng'xf];\ . 
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 cjnf]sg tflnsf  

j|m=;= cfkltt sf]0f 

-l8u|Ldf_ 

cfjlt{t sf]0f 

-l8u|Ldf_ 

sine isf] 
dfg 

sine rsf] 
dfg 

l/k|mflS6e OG8]S; 

=
sin i
 sin r  

1 60 35 0.886 0.574 1.509 

2 40     

3 20     

cf};t l/k|mflS6e OG8]S;  

 lgisif{ 

 cfkltt ls/0f, cfjlt{t ls/0f / gd{n Pp6} ;txsf] Pp6} ljGb'df sfl6G5g\ . 

 k|sfzsf] ls/0f lj/n dfWodaf6 ;3g dfWoddf hfFbf gd{nlt/ / ;3g 
 dfWodaf6  lj/n dfWodlt/ hfFbf gd{nb]lv 6f9f afª\luG5 . 

 sfFrsf] cf};t l/k|mflS6e OG8]S; =============== 5 . 

 ;fjwfgL  

 ;a} lkgx¿ l;wf nfOgdf ufl8Psf] x'g'kb{5 . 

 ;xL tl/sfn] sf]0fsf] gfk lng'kb{5 . 

 yk cWoog ;fdu|L -k|sfz cfjt{gsf] sf/0f_ 

xfdLnfO{ yfxf 5, s'g} j:t'sf] l/k|mflS6e OG8]S; cfkltt sf]0f(sine (i)/ cfjlt{t 
sf]0fsf](sine r)sf] cg'kft;Fu a/fa/ x'G5 . 

 
lj/n dfWoddf k|sfzsf] j]u
 ;3g dfWoddf k|sfzsf] j]u = 

 To;}n] s'g} j:t'sf] l/k|m\oflS6e OG8]S; ()=
xfjfdf k|sfzsf] j]u
j:t'df k|sfzsf] j]u  

 pbfx/0f  

 sfFrsf] l/k|mflS6e OG8]S; () =
xfjfdf k|sfzsf] j]u
 sfFrdf k|sfzsf] j]u = 

3  108ld / ;]

 2  108 ld/;]
   

      = 1.5 
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-u_ d"Nofª\sg, k|ltlaDag 

 k|sfzsf] cfjt{g eg]sf] s] xf] < o;sf] lgod pNn]v ug{'xf];\ . 

 k|sfzsf] ls/0flj/n dfWodaf6 hfFbf s;/L afª\luG5 < 

 k|sfzsf] ls/0f ;3g dfWodaf6 lj/n dfWoddf hFfbf s;/L afª\luG5 < 

 kl/efiff lbg'xf];\ . 

  (a)  cfkltt ls/0f, cfjlt{t ls/0f, Odh]{G6 ls/0f 

  (b) cfkltt sf]0f, cfjlt{t sf]0f 

 k|sfzsf] cfjt{g k|of]uzfnfdf ubf{ s] ls/0fsf] af6f] sfFrleq / aflx/ Pp6} 
 /]vfdf 5 < o;sf] sf/0f s] xf]nf < 

 kf]v/Lsf] jf:tljs ulx/fO{eGbf b]lvg] ulx/fO{ sd x'G5, lsg < 

 

lbg 2 :k|sfz cfjt{gsf s]xL pbfx/0fx¿, k"0f{ cfGtl/s k/fjt{g, k|sfz ljR5]bg 

-s_  ljlzi6 pb\b]Zox¿ 

(i) k|sfz cfjt{gsf pbfx/0fx¿ pNn]v u/L s]xL pbfx/0fx¿sf] k|bz{g ug{  

(ii) k"0f{ cfGtl/s k/fjt{gsf] kl/efiff lbg  

(iii) k|sfzsf] ljR5]bgsf] kl/efiff lbg  

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

 lj|mofsnfk 1 

Pp6f las/df ;kmf kfgL /fVg'xf];\ . las/leq lkFwdf Pp6f  

l;Ssf /fVg'xf];\ . ca las/nfO{ 6]andf /fv]/ cfFvfnfO{  figure.... 

gd{nsf] glhs /fvL dflyaf6 x]g{'xf];\ . s] l;Ssf dfly  

p7]sf] h:tf] b]lvG5 < l;Ssf lsg p7]sf] h:tf] b]lvPsf]  

xf] < las/sf] kfgL dflyaf6 x]bf{ b]lvg] l;Ssfsf] 

 ulx/fO{ e|dfTds xf] . kfgLsf] ;txaf6 l;Ssf;Ddsf]  

ulx/fO{sf gfk jf:tljs ulx/fO{ xf] . 

 kfgLsf] l/k|m\oflS6e OG8]S; =
jf:tljs ulx/fO
 e|dfTds ulx/fO x'G5 . 
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 lj|mofsnfk 2 

Pp6f Unf; :Nofa lnP/ lstfadfly /fVg'xf];\ . s] Unf; :Nofaleqsf cIf/x¿ dfly 
p7]sf h:tf b]lvG5g\ < :Nofasf] df]6fO gfk]/ cIf/sf] e|dfTds ulx/fO{ lx;fa  
ug{'xf];\ . sfFrsf] l/k|m\oflS6e OG8]S; 1.5 dfGg'xf];\ . 

 lj|mofsnfk 3 

lrqdf h:t} Pp6f ;dsf]0f lk|Hdsf] s'g} ;tx ABjf BC;Fu nDa kg]{ u/L k|sfzsf] 
ls/0f k7fpg'xf];\ . lk|Hdsf] csf]{ ;txdf k|sfz k"0f{ cfGtl/s k/fjt{g eP/ lk|Hdaf6 
aflx/ cfpF5 . 

lk|Hdsf] csf]{ ;tx ABdf 7f]lsFbf cfkltt ls/0fn] gd{n;Fu 45°sf]0f agfpF5, h'g sf]0f 
xfjf / sfFrsf] r/d sf]0f (42°)eGbf a9L x'G5 .o;}n] o:tf] cj:yfdf k"0f{ cfGtl/s 
k/fjt{g x'G5 . k"0f{ cfGtl/s k/fjt{g x'Fbf ;a} k|sfz k/fjt{g x'g] xF'bf k/fjlt{t 
ls/0fn] tLj|tf cfkltt ls/0fsf] hlt g} x'G5 . o;}n] afOgfs'n/ / k]l/:sf]kdf lk|Hd 
k|of]un] cfs[lt :ki6 kfg{ dbt ub{5 . 

 

k"0f{ cfGtl/s k/fjt{g / ax'd"No kTy/  

h'g j:t'n] a9L dfqfdf k|sfz k/fjt{g u5{, To:tf j:t' a9L 6lNsG5g\ . r/dsf]0f 
tflnsfaf6 xfdLnfO{ yfxf x'G5  ls lx/fsf] r/dsf]0f ;a}eGbf sd 5 . r/dsf]0f sd 
ePsfn]lx/fn] To;df k;]sf] w]/}h:tf] k|sfz k"0f{ cfGtl/s k/fjt{g ub{5 . o;}n] lx/f 
yf]/} k|sfzn] -sd pHofnf] 7fpFdf_ klg 6lNsG5 . k'ik/fh, lgnd, dfl0fs cflb ax'd"No 
kTy/x¿ lx/feGbf sd g} 6lNsG5g\ . 

OGb|wg'ifsf] cfwf/df k|sfzsf] ljR5]bgsf] cjwf/0ff k|i6 kfg'{xf];\ . 

-u_ d"Nofª\sg, k|ltlaDag 

 -c_ cIf/x¿ ePsf sfuhdf Unf; :Nofa /fVbf cIf/x¿ lsg dfly p7]sf]  
b]lvG5 < 

 -cf_  sf/0f lbg'xf];\ M  
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 6\ofª\sLleq kfgLdf dflg;sf] v'6\6f 5f]6f] b]lvG5 . 

 kfgLleqaf6 aflx/ s'g} j:t' cjnf]sg ubf{ jf:tljseGbf w]/} 6f9f  
 b]lvG5 . 

 dfemLn] vf]nfdf df5f dfbf{ df5f b]lvPsfeGbf s]xL k/ efnf xfG5 . 

 -O_ k"0f{ cfGtl/s k/fj{tg lj|mofsf] nflu cfjZos dxTTjk"0f{ kIfx¿ s] s] x'g\ < 

 

lbg 3M  k|sfz ljR5]bgsf] sf/0f, ljb\o't\ r'DasLo t/ª\u, PS;/], cN6«fefof]]n]6  /] 

-s_ ljlzi6 pb\b]Zox¿ 

 (i) k|sfz ljR5]bgsf] sf/0fx¿ pNn]v ug{ 

 (ii) ljb\o't\ r'DasLO t/ª\usf] kl/efiff lbg 

 (iii) PS;/], cN6«fefof]n]6 /]sf] k|of]usf] j0f{g ug{  

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

 k|sfz lsg ljR5]bg x'G5 < o; k|Zgdf ljb\ofyL{nfO{ hf]8Ldf 5nkmn ug{ nufO{ 
 cg'ejx¿ ;]tf]kf6Ldf n]vL lgDg lgisif{ k]z ug'{xf];\ . 

k|sfz t/ª\usf] ¿kdf k|;f/0f x'G5 .;3g dfWoddf tL ls/0fx¿sf] j]u 
km/skm/s x'G5 . Pp6} ;3g dfWoddf klg t/ª\u nDafO nfdf] x'g] ls/0fsf] j]u 
a9L x'G5 eg] t/ª\u nDafO 5f]6f] x'g] ls/0fsf] j]u 36\5 . To;}n] ;3g dfWoddf 
a}hgL /ªsf ls/0fsf] j]u ;a}eGbf sd x'G5 . To;kl5 gL/, lgnf], xl/of], kx]Fnf] / 
;'Gtnf /ªsf ls/0fsf] j]u j|mdzM a9L x'G5 eg] /ftf] /ªsf ls/0fsf] j]u ;a}eGbf 
a9L x'G5 . ;3g dfWogdf j]u sd x'g] ls/0fsf] cfjlt{t sf]0f a9\5 . km/skm/s 
cfjlt{t sf]0f agfpg] x'Fbf ljleGg /ªsf ls/0fx¿ Pscsf]{;Fu 5'6\l6G5g\ . 
lk|Hdaf6 cfjt{g x'Fbf tL ljleGg /ªsf ls/0fx¿ 5'6\l6G5g\ . o; ;DaGwdf cem 
:ki6 cjwf/0ff / sf/0f k|i6 kfg{ tnsf] lj|mofsnfk ! df lbOPsf] k|of]ufTds 
sfo{ u/fpg'xf];\ . 

  ljb\o't\ r'DasLo t/ª\usf] cjwf/0ff ;DaGwdf ljb\ofyL{nfO{ b''|t n]vg ljlw 
 k|of]u ug]{ / n]vg ul/Psf] cg'ejnfO{ k|:t't ug{ nufpg'xf];\. cGo ljb\ofyL{nfO{ 
 gbf]xf]l/g] u/L cGo yk s'/fx¿ cleJoSt ug{ nufpg'xf];\ / lgDg lgisif{ 
 lbg'xf];\ . 

;"o{sf] k|sfz ljls/0fsf ¿kdf k[YjL;Dd cfOk'U5 . of] z"Go 7fpFaf6 klg k|;f/0f 
x'g ;S5 . o:tf] ljls/0fnfO{ ljb\o't\ r'DasLo t/ª\u klg elgG5 . t/ª\u nDafO 
/ cfj[lTt (frequency) cg';f/ ljb\o't\ r'DasLo t/ª\ux¿ w]/} yl/sf x'G5g\ . 
ufdf/], PS;/], k/fa}hgL ls/0f, cfFvfn] b]lvg] k|sfz, OGk|mf/]8 / /]l8of] t/ª\u ;a} 
ljb\o't\ r'DasLo t/ª\u g} x'g\ . tL ;a} t/ª\ux¿sf] j]u z"Go 7fpFdf 3  
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108ld6/ k|lt ;]s]G8 x'G5 . t/ª\u nDafO hlt 5f]6f] x'G5, To;df Tolt g} a9L 
zlSt x'G5 . t/ª\u nDafO 5f]6f] ePsf ljb\o't\ r'DasLot/ª\u kbfy{af6 l5/]/ 
hfg ;S5g\ . o;}n] PS;/] xfd|f] z/L/sf] klg s]xL dfqfdf PS;/] l5/]/ hfg ;S5 
. 5f]6f] t/ª\u nDafO ePsf ls/0f z/L/sf] lgldTt xflgsf/s klg x'G5g\ . 

t/ª\u nDafO 5f]6f] ePsf t/ª\usf] cfj[lTt a9L x'G5 .cfj[lTt eg]sf] Ps 
;]s]G8df pTklTt x'g] jf k|;f/0f x'g] t/ª\ux¿sf] ;ª\Vof xf] . cfj[lTtsf] ;ª\s]t 
'f' / PsfO xh{ (Hertz)xf] .  

lj|mofsnfk 1 

Pp6f lk|Hd lnP/ o;sf] Pp6f ;txdf 3fd 
kfg{'xf];\ . o;sf] csf]{ ;txaf6 lg:s]sf] 
k|sfz ;tf] sfuhdf kfg{'xf];\ . lk|Hdn] 
k|sfzljR5]bg u5{ . ;]tf] sfuhdf ljleGg /ªdf 
ls/0fx¿ b]lvg] 5g\ . slt /ªsf ls/0fx¿ b]Vg 
;lsG5 < ;]tf] ls/0fnfO{ ljR5]bg ubf{ cfFvfn] b]lvg] ;ft /ªsf ls/0fx¿ k|fKt x'G5g\ . 
/ftf] (red) ls/0f ;a}eGbf dfly / To;kl5 j|mdz M ;'Gtnf (orange), kx]Fnf] (yellow), 
xl/of] (green), lgnf] (blue), gL/ (indigo)/ a}hgL (violet) /ªsf ls/0fx¿ tnlt/ 
/xG5g\ . /ftf] /ªb]lv a}hgL /ªsf ls/0fx¿sf] cfjlt{tsf]0f j|mdzM a9\b} hfG5 . 

PS;/] / cN6fefof]n]6 /] ;DaGwdf tkl;nsf] tflnsf cWoog ug{ nufpg'xf];\ tyf 
o;sf] pkof]lutf / c;/af/]df yk k[i7kf]if0f lbg o; ;DaGwL Plgd];g jf lel8of] 
k|bz{g / cfjZos k[i7kf]if0f k|bfg ug'{xf];\ . 

 X – ray UV ray 

t/ª\unDafO, 

cfj[lt  

(;|f]t) 

0.01 nm – 10 nm 

108 Hz 

X-rayd]l;g 

10 nm – 410 nm 

106 Hz 

pkof]u (uses) /]l8of]u|fkmL, X–ray, ;'/IffhfFr 
oGq 

Vffb\ofGg lgd{nLs/0f,j[lTtx¿df  

le6fldg – Dagfpg 

c;/ xflgs/s xflgsf/s 

dflysf] tflnsfsf] ;xfotfn], X – ray/ cN6«fefOn]6 raysf] t'ngfTds cWoog 
u/fpg'xf];\ .ljb\ofyL{nfO{ lgDg /f]rs hfgsf/L klg lbg] ;"o{sf] k|sfzdf kfOg] k/fa}hgL 
ls/0fnfO{ z/L/leq k:gaf6 /f]Sgsf] nflu 5fnfn] d]nfgfOg pTkfbg u5{, h;n] ubf{ 
3fddf a:bf 5fnf sfnf] eP/ cfpF5 . 

-u_  d"Nofª\sg, k|ltlaDag 
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 k|sfzsf] ljR5]bg eg]sf] s] xf] < lk|Hddf x'g] k|sfz ljR5]bgsf] k|lj|mofnfO{ 
 lrqdf b]vfO{{ j0f{k6df b]lvg] ;ft  cf]6f /ª\uLg ls/0fx¿sf] gfd ;d]t  n]Vg'xf];\ 
. 

 kfgL k/]sf] ;dodf cfsfzdf OGb|]0fL b]lvg'sf] sf/0f j0f{g ug'{xf];\ . 

 PS;/] / cN6«fefof]n]6 /]sf] pkof]lutf pNn]v ug'{xf];\ . 

 k|sfz ljR5]bgsf] k|d'v sf/0f n]Vg'xf];\ . 

 j0f{k6 eg]sf] s] xf] < 

 ;"o{sf] ;]tf] ls/0fdf x'g] ;ft  cf]6f /ª\uLg ls/0fx¿ s] s] x'g\ < 

 ljleGg ;ft /ªsf] j0f{k6af6 tkfO{“n] s] lgisif{ lgsfNg ;Sg'x'G5 < 

 ;]tf] k|sfzdf kfOg] ;ft /ªdWo] s'g /ªsf] j]u ;a}eGbf a9L / s'gsf] ;a}eGbf 
 sd x'G5, lsg < 

 ;]tf] k|sfzdf kfOg] ;ft /ªdWo] s'g /ªsf] k|sfzsf] t/ª\u nDafO ;a}eGbf 
 a9L / s'gsf] ;a}eGbf sd x'G5, n]Vg'xf];\ . 

 k/fj}hgL ls/0faf6 x'g] b'O{{  cf]6f kmfObf / b'O{{  cf]6f a]kmfObf n]Vg'xf];\ . 

k|of]ufTds sfo{ g+ ^ M k|sfz cfjt{gsf lgodx¿ k|of]uåf/f b]vfpg  

!=  cfjZos ;fdu|Lx¿ 

 Unf; :Nofa, ;]tf] sfuh, l;;fsnd, yDalkg, 8«f]Oª af]8{, lkg 

@=  l;b\wfGt 

 cfkltt ls/0f, cfjlt{t ls/0f / gd{n Pp6} ;txsf] Pp6} laGb'df sfl6G5g\ . 

 k|sfzsf] ls/0f lj/n dfWodaf6 ;3g dfWodaf6 hfFbf gd{nlt/ / ;3g 
 dfWodaf6 lj/n dfWodlt/ hfFbf gd{nb]lv 6f9f afª\luG5 . 

#=  k|of]u ljlw 

 Pp6f ;]tf] sfuh lng'xf];\ / To;nfO{ 8«f]Oª af]8{df yDalkgn] 6fF:g'xf];\ / 
 6]a'ndf /fVg'xf];\ . 

 sfuhsf]lardf sfFrsf] :Nofa /fv]/ o;sf] jl/kl/ l;;fsndn] /]vf ABCD 
 lvRg'xf];\ . 

 sfFrsf] :NofanfO{ x6fP/ lrqdf lbOPsf] h:t} laGb'df NQM gd{n lvRg'xf];\ . 

 laGb' Q df kg]{ u/L /]vf PQ lvRg'xf];\ / pSt /]vfd} kg]{ u/L b'O{{  cf]6f lkgx¿ 
 uf8\g'xf];\ . 
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 ca sfFrsf] :NofanfO{ km]l/ klxn]s} 7fpFdf /fVg'xf];\ / lkg uf8]sf] ljk/Lt 
 ;txaf6 /]vf PQ df ufl8Psf] lkgx¿ l;wf b]lvg] u/L x]g{'xf];\ . Pp6} nfOgdf 
 kg]{ u/L csf]{ b'O{{  cf]6f lkgx¿ ;tx DC sf] cufl8 uf8\g'xf];\ . 

 lkg uf8]sf] 7fpFaf6 km]l/ lrqdf h:t} l;wf /]vf lvRg'xf];\ . To;nfO{ RS 
 gfdfs/0f ug'{xf];\ . 

 ca sfFrsf] :Nofa x6fP/ laGb' Q / R nfO{ klg hf]8\g'xf];\ . lrqdf b]vfOP h:t} 
 cfs[lt aG5 . 

 cfkltt sf]0f / cfjlt{t sf]0fsf] gfk gfk]/ cjnf]sg tflnsfdf eg'{xf];\ . 

$= cjnf]sg tflnsf 

j|m=;+= cfkltt sf]0f cfjlt{t sf]0f s}lkmot 

 

 

 

   

%= lgisif{ 

 cfkltt ls/0f, cfjlt{t ls/0f / gd{n Pp6} ;txsf] Pp6} laGb'df sfl6G5g\ . 

 k|sfzsf] ls/0f lj/n dfWodaf6 ;3g dfWoddf hfFbf gd{nlt/ / ;3g 
 dfWodaf6 lj/n dfWodlt/ hfFbf gd{nb]lv 6f9f afª\luG5 . 

^=  ;fjwfgL  

 l;;fsnd ltvf] x'g'kb{5 . 

 ;a} lkgx¿ l;wf nfOgdf ufl8Psf] x'g'kb{5 . 

 yk k|of]ufTds sfo{  

 lj|mofsnfk 1 : 

  

 Pp6f j[Ttfsf/ sf7sf] km\NofsnfO{ a/fa/ ;ft efudf afF8\g'xf];\ / ;]tf] efudf 
 j|mdzM /ftf], ;'Gtnf, kx]“nf], xl/of], lgnf], lg/ / j}hgL /ª nufpg'xf];\ . o;nfO{ 
 j[Ttsf] s]Gb|df Kjfnkf/L lsnfsf] ;xfotfn] c8fO{ 3'Dg ;Sg] u/L agfpg'xf];\ . 
 ca o;nfO{ 3'dfpg'xf];\ . s] b]lvG5 < k|:t't ug'{xf];\ . 

 o;/L 3'dfpFbf k'/} rSsf ;]tf] b]lvG5 . lgisif{ lgsfNg'xf];\ . 

V

I

BG

Y

O
R
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lj|mofsnfk 2  

 Pp6f lunf;df kfgL eg{'xf];\ . sl/a  10 ;]=ld= nfdf] sfFrsf] gnL jf 5\jfnLsf 
 b'O{{ 6'j|mf lng'xf];\ . Pp6fnfO{ lunf;df /fVg'xf];\ . csf]{nfO{ xftn] ;dft]/ 
 lunf;sf] gnLsf] d'veGbf 1ld=ld= hlt dfly pSt gnL;Fu ;dsf]0f kf/]/ 
 /fVg'xf];\ . xftsf] kfOkaf6 hf]8;Fu km'Sg'xf];\ . of] k|of]u 3fddf a;]/ ug{'k5{ . 
 csf]{ ;fyLnfO{ kfOkaf6 lg:s]sf kfgLsf s0fx¿ cjnf]sg u/fpg'xf];\ . 
 cjnf]sg ug]{ dflg; ;"o{ / kfgLsf] kmf]x/flar /x]/ x]g{'k5{ .  cjnf]sgstf{sf] 
 kl5lNt/af6 3fd pSt kfgLsf s0fx¿df nfu]sf] x'g'k5{ . o;/L cjnf]sg ubf{ 
 s] b]lvG5 < OGb]|0fL b]lvG5 eg] s;/L b]lvG5 < 

lj|mofsnfk 3 

 Pp6f Unf; :nfa lng'xf];\ . o;nfO{ ;]tf] sfuhsf]lardf /fVg'xf];\ . Unf; 
 :nfasf] cfkm"lt/sf] lsgf/faf6 58\s] kg]{ u/L Unf; :nfadf /]h/ nfO6af6 
 /ftf] k|sfz k7fpg'xf];\ . pSt /]h/ nfO6sf] /ftf] k|sfz uPsf] af6f] cjnf]sg 
 u/L :s]nsf] ;xfotfn] /]vflrq lvRg'xf];\ . pSt /]vflrq sIffsf ;Dk"0f{ 
 ljb\ofyL{dfem k|:t't u/L 5nkmn ug{'xf];\ . 

lj|mofsnfk 4  

 Pp6f af6f jf 8]SrLdf kfgL /fv]/ 58\s] kf/L 3fd nfu]sf] 7fpFdf /fVg'xf];\ . 
 leTtfdf s'g s'g /ªsf] k|sfz b]Vg'eof] < cjnf]sg u/L sf/0f;d]t j0f{g 
 ug{'xf];\ . 

;Gbe{ ;fdu|L 

www.educationalwebsite.com 

www.moecdc.gov.np CDC library  New publication 

k|lzIfs lgb]{lzsf – z}lIfs hgzlSt ljsf; s]Gb|  
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PsfO 6    Wjlg (Sound) 
cg'dflgt 3G6LM 11 (10 + 1) 

1. l;sfO pknlAwx¿  

(i) Wjlgsf] t/ª\usf] k|s[lt JofVof ug{ 

(ii) OGk|mf, cl8an / cN6«f Wjlg t/ª\u / ltgsf] ;|f]t klxrfg ug{ 

(iii) Wjlgsf] k/fjt{g / cfjt{gsf] pbfx/0f;lxt j0f{g ug{ / b}lgs hLjgdf o;sf] 
 c;/ atfpg 

(iv) Wjlgsf] tLj|tf (loudness) / ltvf]kgf (pitch)k|b{zg u/L Wjlgsf] ult lgwf{/0f 
ug{ 

2. ljifo j:t' / l;sfO ;fdu|L 

lbg ljifo j:t' l;sfO ;fdu|L 

1/2  Wjlg t/ª\usf] k|s[lt 

 nª\luRo'l8gn t/ª\usf] 
 pTklTt / k|;f/0f 

lj|mofsnfk–1 :6\o'lgª\u kmf]s{, jf6/ 6«km -
Knfl:6s jf6/_, /a/ jf sf7 

lj|mofsnfk–2: l:nGsL l:k|ª\u  

3  Wjlg t/ª\usf ljz]iftfx¿ 

 Wjlgsf] j]u / dfWodlarsf] 
 ;DaGw 

lj|mofsnfk–1 :k\mNof; sf8{, s]xL 
dfWodx¿df Wjlgsf] j]u tflnsf ePsf] rf6{ 
k]k/ 

4  UofF; dfWoddf Wjlgsf] j]u  

 Wjlg t/ª\usf] j0f{k6 

k\mNof; sf8{, Wjlgsf] cfj[lTt;lxt j0f{k6 
pNn]v ul/Psf] rf6{ k]k/ 

5  Wjlgsf] k/fjt{g 

 k|ltWjlg 

 k|ltWjlg ;'Ggsf nflu 
 cfjZos cj:yfx¿ 

lj|mofsnfk–1 :k\mNof; sf8{, 6]a'n 38L, 
6]a'n 20/20 cm sf] b'O{{  cf]6f kfOkx¿, 
sf8{ af]8{ 

6/7  u'~hfodfg 

 u'~hfodfgsf nflu rflxg] 
 cj:yfx¿ 

u'~hfodfgsf nflu rflxg] cj:yfx¿ ePsf] 
rf6{ k]k/, k|ltWjlg / u'~hfodfglar 
leGgtf k|i6 x'g] rf6{ k]k/ 
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 k|ltWjlg / u'~hfodfglar 
 leGgtf 

 Wjlg k/fjt{gsf] pkof]lutf 

8  Wjlgsf] cfjt{g 

 Wjlgsf] tLj|tf 

lj|mofsnfk–1 :lutf/ 

9  Wjlgsf] tLj|tfnfO{ c;/ kfg]{ 
 tTTjx¿ 

 Wjlgsf] tLI0ftf 

lj|mofsnfk–1 :lutf/ jf ;f]gf]ld6/ 

lj|mofsnfk–2:lutf/, d'/nL, afF;'/L, 
;f]gf]ld6/, tf/x¿, l3gL{x¿, 1 kglk08 

10  Wjlgsf] j]u 

 sf]nfxn 

 

11  k|of]ufTds sfo{ l;;fsnd, ;]tf] kfgf, cflb 

3.  ljlzi6 pb\b]Zox¿, l;sfO ;xhLs/0f lj|mofsnfk, d"Nofª\sg / k|ltlaDag 

 

lbgM 1/2 Wjlg t/ª\usf] k|s[lt, nª\luRo'l8gn t/ª\usf] pTklTt / k|;f/0f 

-s_ ljlzi6 pb\b]Zox¿ 

 (i) Wjlg t/ª\usf] k|s[lt JofVof ug{  

 (ii) nª\luRo'l8gn  / 6«fG;e;{ t/ª\usf] pTklTt / k|;f/0f j0fg{ ug{  

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

 ljifo j:t'df k|j]z ug{'k"j{ Wjlgsf] af/]df lgDgcg';f/sf] hfgsf/L lbO{ 
lj|mofsnfk u/fpg'xf];\ .xfdL k|To]s lbg ljleGg k|sf/sf Wjlgx¿ ;'Gb5f}“ . xfd|f 
jl/kl/sf ljleGg ;|f]taf6 Wjlgx¿ cfO/xG5g\ . Wjlg j:t'x¿sf] sDkgaf6 
pTklTt x'G5 . tL Wjlgn] xfdLnfO{ ljleGg lsl;daf6 c;/ ub{5g\ . j:t'sf] 
sDkg x'Fbf t/ª\ux¿ pTklTt x'G5g\ . WjlgzlStsf] k|;f/0f ltg} t/ª\u(wave)åf/f 
x'G5 .  Wjlg s;/L dl:tisdf k'U5 eGg]af/] 5nkmn ug'{xf];\ . 

 Wjlg t/ª\usf] k|s[lt M Wjlg k|;f/0f x'g cfjZos x'g] kIfx¿sf] af/]df 
ljb\ofyL{nfO{ 5nkmn u/fO{ lgDg lgisif{ atfpg'xf];\ .7f];, t/n jf UofF;sf] 
sDkgaf6 Wjlg t/ª\upTklTt x'G5 . Wjlg t/ª\u k|;f/0f (transmission)x'gsf 
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nflu klg dfWod -7f];,t/n jf UofF; kbfy{_ sf] cfjZostf kb{5 . xfjfsf] 
dfWodsf Wjlg k|;f/0f x'g] k|lj|mofnfO{ lgDg lrqsf] dfWodaf6 k|i6\ofpg'xf];\ . 

 

 

 

 

 

 

 

 pbfx/0fsf nflu lrq's'df b]vfOP h:t} t/ª\un] c;/ ug{'eGbf klxn] c0f'x¿ 
nx/} ldn]/ /x]sf 5g\ . ha l:ks/sf] hfnL sDkg x'G5, o;n] glhssf] c0f'nfO{ 
ws]N5 / To; c0f'n] csf]{ c0f'nfO{ ws]N5 . o;/L Psn] csf]{nfO{ j|md};Fu ws]Nb} 
lnG5 . lrq'v'df cufl8 a9]sf] c0f'x¿ kmls{g ;'? x'Fbf k5fl8sf] c0f' km]l/ cufl8 
a9\5 . o;/L xfjfsf] dfWoddf c0f'x¿ slxn] cufl8 a9\g] / slxn] k5fl8 x6\g] -
sDkg x'g]_ x'Fbf c0f'x¿ km'Sg] / vfFlbg] lj|mof j|mlds ¿kn] g} rln/xG5 . xfjfn] 
c0f'x¿df ultzlStsf] ¿kdf Wjlg k|;f/0f x'G5 . To;}n] Wjlg t/ª\unfO{ oflGqs 
t/ª\u(mechanical wave)elgG5 . Wjlgt/ª\u z"Go 7fpFdf k|;f/0f x'Fb}g eGg] s'/f 
k|i6 kfg'{xf];\ . 

lj|mofsnfk1 

Pp6f 6\o'lgª kmf]s{ (tunning fork) lng'xf];\ . To;nfO{ /a/ 
jf sf7sf] ;txdf 7f]Sg'xf];\ . ca sfgsf] glhs nf“bf s] 
c;/ k5{ < s] Wjlg ;'lgG5 < 6\o'lgª kmf]s{nfO{ xNsf;Fu 
5fd]/ x]g{'xf];\  . s] sDkg ePsf] dx;'; x'G5 < 6\o'lgª 
kmf]s{nfO{ k'gM /a/ Kof8sf] ;txdf 7f]s]/ zfGt /x]sf] kfgLsf] 
;txdf 5'jfpg'xf];\ . kfgLdf s]s] b]lvG5 < ;txaf6 kfgLsf 
yf]kfx¿ pl56\l6Psf x'G5g\ . km]l/ 6\o'lgª kmf]s{sf] sDkgn] kfgLdf t\/ªux¿ pTklTt 
x'G5g\ . kf]v/Lsf] kfgLdf pTklTt x'g] t/ª\u 6«fG;e;{ k|s[ltsf x'G5g\ .o; k|sf/sf 
t/ª\udf t/ª\u k|;f/0f x'g] lbzf / kfgLsf s0fx¿ sDkg x'g] lbzf nDa ¿kdf k5{g\ . 
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j:t'x¿df sDkg x'Fbf t/ª\upTklTt x'G5 . t/ª\u k|;f/0f x'g] dfWodsf s0fx¿df sDkg 
/ t/ª\u k|;f/0fsf] lbzf nDa ¿kdf k/]sf] 5 eg] To;nfO{ 6«fG;e;{ t/ª\u (tranverse 
wave)elgG5 eg]/ k|i6 kfg'{xf];\ . 

lj|mofsnfk 2 

 Pp6f l:nGsL l:k|ª (helical slinky 
coil)nfO{ cln nfdf] x'g] u/L 
tGsfP/ b'O{{hgfn] b'O{{5]pdf 
;dfTg'xf];\ . l:k|ªnfO{ xfjfd} /xg 
lbg'xf];\ . l:k|ª ;dft]sf] xftdf 
lj:tf/} lxsf{pg'xf];\ . l:k|ªdf s] b]lvG5 < csf]{ 5]p ;dfTg]n] s] cg'ej u5{ 
<ljb\ofyL{nfO{ ;f]Rg nufO{{ k|:t't ug{ nufpg'xf];\ / lgDg lgisif{ atfpg'xf];\ . 

lgisif{ M 7f]lSsPsf] 5]pdf 
t/ª\upTklTt x'G5 / tL t/ª\ux¿ 
csf]{ 5]plt/ k|;f/0f x'G5g\ / csf]{ 
5]pdf wSsf dx;'; x'G5 . ToxfFaf6 
k/fjt{g eP/t/ª\u ;'?s} :yfgdf kmls{G5 / k'gM k/fjt{g x'G5 . o;/L t/ª\u k|;f/0f 
x'Fbf l:k|ªsf rSsfx¿ cfkm\g} 7fpFdf a;]/ bfofFafofF sDkg eO/xG5g\ t/ sDkg o:tf] 
j|mdab\w lsl;dn] x'G5 ls t/ª\upTklTt ePsf] :yfgdf rSsfx¿ vfFlbPsf x'G5g\ eg] 
To;kl5sf rSsfx¿ km's]sf x'G5g\ . To;sf] nuTt}kl5 vfFlbPsf rSsfx¿ km'S5g\ / 
km'Sg] rSsfx¿ vfFlbG5g\ . o;/L l:k|ªsf rSsfx¿ vfFlbg] / km'Sg] j|mdcufl8 a9]/ csf]{ 
5]pdf uO{ 7f]lsG5g\ / k/fjt{g x'G5g\ . l:k|ªsf rSsfx¿sf] sDkg / t/ª\u k|;f/0fsf] 
lbzf Pp6} x'G5 . o:tf] k|sf/sf] t/ª\u nª\luRo'l8gn t/ª\u(longitudinal wave)xf] . 
o;/L j|mdab\w¿kn] sDkg eO{ t/ª\u k|;f/0f x'G5 . tL t/ª\udf zlSt x'G5 . o;}n] 
s]jn zlSt dfq Ps 5]pb]lv csf]{lt/ k|;f/0f x'G5 t/ l:k|ªsf rSsfx¿ bf]ngsf 
¿kdf hxfFsf] ToxLF /x]/ sDkg eO/xG5 . t/ª\u k|;f/0f x'g] lbzf / dfWoddf ePsf 
c0f'x¿sf] sDkgsf] lbzf Pp6} eof] eg] To:tf] t/ª\unfO{ nª\luRo'l8gn t/ª\u elgG5 . 
Pp6} ;|f]taf6 pTklTt ePsf] Wjlgsf] cfj[lTt Pp6} ePdf t/ª\ux¿sf] nDafO a/fa/ 
x'G5 . 
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-u_ 1d"Nofª\sg, k|ltlaDag 

 s] Wjlgt/ª\u z"Go 7fpFdf k|;f/0f x'G5, lsg < 

 WjlgnfO{ lsg nª\luRo'l8gn t/ª\u elgG5 < 

 6«fG;e;{ t/ª\u eg]sf] s] xf] < of] s;/L k|;f/0f x'G5 < 

 

lbg 3 :Wjlg t/ª\usf ljz]iftfx¿ Wjlgsf] j]u / dfWodlarsf] ;DaGw 

-s_ ljlzi6 pb\b]Zox¿ 

(i) Wjlgsf] cfj[lTt, ;dofjlw, t/ª\u nDafO, PlDKnRo'8, t/ª\usf] ultsf] kl/efiff 
 lbg  

(ii) Wjlgsf] j]u / lglZrt dfWodlarsf] ;DaGw j0f{g ug{  

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

 sIffsf]7fsf] ;]tf]kf6L jf sfnf]kf6Ldf 6«fG;e;{ t/ª\u / o;;Fu ;DalGwt zAbx¿ 
-Wjlgsf] cfj[lTt, ;dofjlw, t/ª\u nDafO, PlDKnRo"8, t/ª\usf] ult_ / oL ljifo 
j:t' ;DaGwdf dl:tis em~hf ljlw k|of]u u/L k|To]s ljb\ofyL{nfO{ ;f]Rg nufO{{ 
;f]r]sf s'/fx¿ kfn}kfnf] k|:t't ug{ nufpg'xf];\ . o;/L ljb\ofyL{af6 k|:t't ug{ 
nufpFbf Pp6f ljb\ofyL{n] eg]sf] s'/fx¿ bf]xf]¥ofpg gx'g] lgod agfpg'xf];\ . 
ljb\ofyL{n] cleJoSt u/]sf s'/fx¿nfO{ lzIfsn] ;]tf]kf6Ldf jf sfnf]kf6Ldf n]Vb} 
hfg'xf];\ . cGtdf lzIfsn] t/ª\u / o;;Fu ;DalGwt zAbx¿sf] kl/ro / JofVof 
ug'{xf];\ . 

 Wjlg t/ª\u nª\luRo'l8gnt/ª\u xf] eGg] s'/f k'g/fj[lTt u/fO{ nª\luRo'l8gn 
t/ª\usf] lgDgcg';f/ tnfpdf ;fgf] 9'ª\uf xfGbfsf] cj:yf / Wjlgsf] t/ª\usf] 
af/]df lgDgcg';f/ lrq agfO{ j0f{g ug'{xf];\ . 

 

js{l;6 

cfjZos ;fdu|Ld]6fsf8{, km\Nof; sf8{ 
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k|of]u ljlwsIffsf k|To]s ljb\ofyL{nfO{ ul0ftLo ;d:ofx¿ lbg] / tn 
xn u/]cg';f/ xn ug{ nufpg'xf];\ . 

(i) 100 Hzcfj[lTt ePsf] Wjlgsf] t/ª\u nDafO 3.3 meP Wjlgsf] 
 j]u slt x'G5 < 

oxfF, cfj[lTt (f) = 100Hz 

 nDafO () = 3.3m 

 j]u (v) = ? 

 ;"qcg';f/  

  v = f  

 = 100  3.3 

 = 330 m/s 

t;y{ , Wjlgsf] j]u 330 m/s 

(ii) s'g} Wjlg t/ª\usf] j]u 350 ld6/ x'G5 .;]s]G8 / t/ª\u nDafO 5 
 ld6/ eP pSt t/ª\usf] cfj[lTt slt x'G5 < 

oxfF, 

nDafO () = 5m 

j]u (v) = 350 m/s 

cfj[lTt (f) = ? 

;"qcg';f/ M 

 f  = v /  

  = 350 / 5 

  = 70 Hz 

 t;y{, Wjlg t/ª\usf] cfj[lTt70xh{ x'G5 . 

Wjlgsf] j]u / dfWodlarsf] ;DaGwdf tn lbOPsf] ljleGg dfWoddf z"Go tfkj|mddf 
x'g] Wjlgsf] j]u rf6{ cWoog ug{ nufpg'xf];\ / lgDg k|Zg ;f]wL cjwf/0ff k|i6 kfg'{xf];\ 
. 

ljleGg dfWoddf 0°;] tfkj|mddf x'\g] Wjlgsf] j]u  

dfWod sfa{g8fOS;fO8 Xfjf xfO8«f]hg kfgL  Unf; Pn'ldlgod l:6n u]|gfO6 

j]u (ld / 258 331.3 1270 149 5000 5100 5200 6000 
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P Q

R S

;]) 8 

 

lj|mofsnfk –1 

ljb\ofyL{sf] ;ª\Vofcg';f/ ;d"xdf ljefhg u/L pgLx¿n] cWoog u/]sf] :d/0f 5÷5}g 
eGg] hfgsf/ x'g lgDgcg';f/sf] k\m\Nof; sf8{ agfO{ xflh/ hjfkmsf] dfWodaf6 
hfgsf/L u/fpg'xf];\ . 

 

 

  

 

-u_ d"Nofª\sg, k|ltlaDag 

 t/ª\unDafO, cfj[lTt / j]ular ;DaGw b]vfpg'xf];\ . 

 ;dfg t/ª\u nDafO t/ PlDKnRo'8 km/s x'g] u/L b'O{{  cf]6f t/ª\ux¿sf] lrq 
 agfpg'xf];\ . 

 olb xfjfdf Wjlgsf] j]u 332m/s 5 / Wjlgsf] cfj[lTt 10 xh{ 5 eg] pSt 
 Wjlgsf] t/ª\u nDafO slt x'G5 < -pTt/M 33.2m) 

 t/ª\u nDafO eg]sf] s] xf] < o;sf] ;ª\s]t s] xf] < 

 cfj[lTt s]nfO{ elgG5 < o;sf] PsfO s] xf] < 

 olb b'O{{  cf]6f Wjlg t/ª\ux¿ (A /B) sf] ult ;dfg 5g\ t/ t/ª\u A sf]  
 cfj[lTt B sf] eGbf a9L eP t/ª\u nDafO s'gsf] a9L x'G5 < sf/0f;lxt pTt/ 
 lbg'xf];\ . 

 P / Q, R / Sa/fa/ b'/Ldf kg]{ u/L lsnfx¿ 7f]lsPsf  

 5g\ . lsnfx¿P/ Q df dl;gf tf/ tyf lsnfx¿R / S df 
 ;dfg nDafOsf] cln df]6f] plTts} tGsfP/ afFlwPsf] 5 eg] 
 lgDg k|Zgx¿sf] pTt/ lbg'xf];\ . 

 (a) b'j} tf/nfO{ em8\sf lbFbf pTkGg x'g] Wjlg t/ª\udWo] s'gsf] t/ª\u nDafO  
  sd x'G5 < 

 (b) b'j} tf/af6 pTkGg x'g] Wjlg t/ª\udWo] s'g tf/sf] cfj[lTt a9L x'G5,  
  lsg < 

 (c) olb b'j} Wjlgsf] j]u ;dfg 5 eg] Wjlgsf] cfj[lTt / t/ª\u nDafOlar  
  s:tf] ;DaGw x'G5 < 

Wjlgsf] t/ª\u 
nDafOnfO{ s] 
n] hgfOG5 < 

 sf] SI PsfO 

 s] xf] < 
Wjlgsf] 
PlDnRo'8sf] SI 
PsfO s] xf] < 

CO2df Wjlgsf] 
j]u slt x'G5 
< 

s'g dfWoddf 
Wjlgsf] j]u 332 
m/s x'G5 < 
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lbg 4:  UofF; dfWoddf Wjlgsf] j]u, Wjlg t/ª\usf] j0f{k6 

-s_ ljlzi6 pb\b]Zox¿ 

 (i) UofF; dfWoddf Wjlgsf] j]unfO{ c;/ ug]{ tTTjx¿sf] af/]df j0f{g ug{  

 (ii) Wjlg t/ª\usf] j0f{k6af/] JofVof ug]{ ljleGg cfj[lTtsf Wjlgsf] kl/ro /  
  pkof]lutf atfpg 

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

 UofF; dfWoddf Wjlgsf] j]u 

 o; zLif{sdf l;sfO ;xhLs/0f ug{ lgDg lj|mofsnfk u/fpg'xf];\ . 

 cfjZos ;fdu|L 

 cf]e/ x]8 k|f]h]S6/, sDKo'6/, kbf{ 

 k|of]u ljlw 

 ljleGg UofF;x¿df Wjlgsf] j]u km/s km/s x'G5 egL sIffdf ljb\ofyL{nfO{ 
 lel8of] b]vfO{ 5nkmn u/fpg'xf];\ . ljb\ofyL{nfO{ Wjlgsf] j]unfO{ s'g tTTjx¿n] 
 c;/ ub{5 eg]/ pSt lel8of]sf] ;xfotfn] JofVof ul/lbg'xf];\ . 

 ljb\ofyL{nfO{ 8-10 hgfsf] ;d"x agfO{ k|To]s ;d"xnfO{ UofF; dfWoddf Wjlgsf] 
 j]unfO{ c;/ ug]{ tTTj -h:t}M 3gTj, tfkj|md, cfb|tf / xfjfsf] rfndf_ sf 
 af/]df rf6{ k]k/df n]Vg nufO{{ k|:t't ug{ nufpg'xf];\ / ;xhLs/0fsf] e"ldsf 
 lgjf{x ug]{ / cGTodf o; ;DaGwL lgDgcg';f/sf] lgisif{df k'Ug'xf];\ . 

lgisif{ M xfdLnfO{ yfxf 5 ls, ljleGg UofF;x¿df Wjlgsf] j]u km/skm/s x'G5 . UofF;sf] 
dfWoddf Wjlgsf] j]unfO{ lgDg tTTjn] c;/ ub{5 . 

3gTj (Density)M 3gTj a9L ePsf] UofF;df Wjlgsf] j]u sd / 3gTj sd ePsf] 
UofF;df Wjlgsf] j]u a9L x'G5 . 

tfkj|md (Temperature)  : tfkj|md a9L ePsf] UofF;sf] 3gTj sd x'G5 . o;}n] tfkj|md 
a9L ePsf] xfjfdf Wjlgsf] ult lr;f] xfjfdf eGbf a9L x'G5 .  (V  T) 

cfb|{tf (Humidity)M xfjfdf ePsf] hnjfiksf] dfqfsf] klg Wjlgsf] j]unfO{ c;/  
u5{ . cfb|{ xfjfdf Wjlgsf] j]u s]xL a9\5 . ;'Vvf xfjfdf Wjlgsf] j]u s]xL sd x'G5 . 
(V  H) 

xfjfsf] rfn (Direction of air flow) : xfjf ju]sf] lbzflt/ Wjlgsf] j]u a9\5 . xfjfsf] 
pN6f] lbzflt/ Wjlgsf] j]u sd x'G5 . t/ Wjlgsf] cfj[lTt, pRrtf (Loudness), xfjfsf] 
rfk cflbn] eg] Wjlgsf] j]udf s'g} c;/ kfb}{g .  
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Wjlgsf] t/ª\usf] j0f{k6 

lj|mofsnfk– 2 

Wjlgt/ª\usf] j0f{k6 

cfjZos ;fdu|LM cf]e/ x]8 k|f]h]S6/, sDKo'6/, kbf{, d]6fsf8{ cyjf rf6{  k]k/ 

ljlw M Wjlg t/ª\u j0f{k6 s] xf] / o;sf] cfj[lTtsf] af/]df 5nkmn u/L Wjlgsf] 
j0f{k6sf] lsl;d / ltgLx¿sf] cfj[lTtsf] tflnsf rf6{ k]k/df ptf/L k|:t't ug'{xf];\ 
cyjf k|f]h]S6/sf] ;xfotfn] k|bz{g ug'{xf];\ .tTkZrft\\ k|To]s ljb\ofyL{nfO{ Ps Ps  
cf]6f d]6fsf8{ ljt/0f u/L Wjlgsf] j0f{k6sf] lsl;d, ltgLx¿sf] cfj[lTt / sDtLdf 
Pp6f pkof]lutf n]Vg nufpg'xf];\ / ltg ;d"x agfO{ klxnf] ;d"xn] OGk|mf Wjlg, bf];|f]n] 
cl8an Wjlg / To:t} t];|f] ;d"xn] cN6«f Wjlgsf] PsPs  cf]6f dxTTjk"0f{ pkof]lutf 
k|:t't ug{ nufO{{ cfjZos k[i7kf]if0f lbO{ lgDgcg';f/sf] lgisif{  
lgsfNg'xf];\ . 

 Wjlgsf] cfj[lTt To;sf] ;|f]tcg';f/ km/s km/s x'G5 . ult ;dfg ePsf 
Wjlgx¿sf cfj[lTtx¿ klg km/s x'g ;S5g\ . afnsx¿sf] cfjfh k|foM ltvf] 
x'G5 . s]6Lx¿sf]klg ;fdfGotf cfjfh ltvf] x'G5 . zf/Ll/s ¿kn] kl/kSjtf 
cfPkl5 s]6fx¿sf] ltvf] Wjlg kl/jt{g eP/ wf]b|f] (hoarse) x'G5 . ltvf] Wjlgsf] 
cfj[lTt a9L x'G5 . k'?ifx¿sf] :j/sf] cfj[lTtsf] sl/a 6.5lsnf]xh{;Dd x'G5 eg] 
dlxnfsf] :j/ cfj[lTt sl/a 8.5lsnf]xh{;Dd x'G5 . 

 dflg;sf] sfgn] ;a} lsl;dsf cfj[lTt ePsf] Wjlg ;'Gg ;Sb}g . dflg;df 
sDtLdf 20 / a9Ldf 20lsnf]xh{;Ddsf] Wjlgdfq ;'Gg ;Sg] Ifdtf x'G5 . 
20xh{eGbf sd / 20 lsnf]xh{eGbf a9L cfj[lTt ePsf] Wjlg ;'Gg ;Sb}g . ;do 
gfk]/ ulx/fO{ lx;fa ul/G5 eGg] s'/f hfgsf/L lbP/ lgDg pbfx/0f k|:t't ug'{xf];\ 
. 

js{l;6 

cfjZos ;fdu|LM d]6fsf8{, km\Nof; sf8{ 

k|of]u ljlw sIffsf k|To]s ljb\ofyL{nfO{ ul0ftLo ;d:ofx¿ lbg] / tn xn u/]cg';f/ 
xn ug{ nufpg'xf];\ . 

s'g} hxfhn] Wjlg 5f]8]sf] 3;]s]G8kl5 ;d'b|sf] lkFwaf6 k|ltWjlg cfof] eg] kfgLsf] 
ulx/fO slt xf]nf < kfgLdf Wjlgsf] ult 1500 m/s5 . 

oxfF, ;d'b|sf] lkFwdf k'Ug] / kms{g] ;do a/fa/ x'g] ePsfn]  

;do (t) = 3/2 = 1.5 ;]s]G8 

ult (V) = 1500 m/s 
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b"/L (s) = ? 

;"qcg';f/ : S = V  t = 1.5  1500 = 2250 m 

t;y{ kfgLsf] ulx/fO{ 2250 m5 . 

 

lj|mofsnfk – 3  

dfly plNnlvt zLif{sdf cWoog ;DkGg ePkl5 lgDgcg';f/ k|Zgx¿ /fv]/ km\Nof; 
sf8{ agfP/ xflh/hjfkm v]n v]nfpg ;lsG5 . 

 

 

 
 

-u_ k|ltlaDag 

 Wjlg t/ª\u j0f{k6 eg]sf] s] xf] < Wjlg t/ª\usf] cfj[lTtsf] /]Gh n]Vg'xf];\ . 

 cN6«f;fpG8 eg]sf] s] xf] < oL s] s] sfddf k|of]u x'G5 < 

 cl8an Wjlg eg]sf] s] xf] < slt cfj[lTtsf Wjlgx¿ cl8an x'G5 < 

 dflg;n] lsg cN6«f;fpG8 ;'Gg ;St}g < s'g s'g hgfj/n] cN6«f ;fpG8 ;'Gg 
 / lgsfNg ;S5 < 

 OGk|mf Wjlg eg]sf] s] xf] < oL s] s] sfddf k|of]u x'G5 < 

 xfdLnfO{ >':t >j0f agfpg ;Sg] / sfgsf] hfnL ;d]t k'm6fpg ;Sg] Wjlgsf] 
 tLj|tf sltslt x'G5 < 

 dflg;sf] sfgn] ;'Gg ;lsg] Go"gtd / pRrtd cfj[lTt slt slt x'G5 < 

 s'g hGt'n] cN6«f;fpG8 lgsfNg / ;'Gg ;S5 < 

 lr;f] xfjfdf eGbf tftf] xfjfdf Wjlgsf] j]u a9L x'G5, lsg < 

 nfdv'6\6] p8\bf Wjlg lg:sG5, lsg < 

 cN6«f;f]lgs t/ª\u ljleGg 7f]; j:t'df ;d]t l5g{ ;S5, lsg < 

 Pp6f rd]/f]n] xfjfsf] dfWodaf6 Wjlg t/ª\u k7fpFbf 50;]s]G8kl5 r6\6fgaf6 
 k|ltWjlg k|fKt ub{5 eg] rd]/f] / r6\6fglarsf] b'/L slt xf]nf <  
 (Ans: 8300 m) 

 

 

3gTj a9L ePsf] 
xfjfdf Wjlgsf] 
j]u s:tf] xG5 <

k\mofyf]ld6/df slt 
xh{sf] cN6«f;fpG8 
lg:sG5 <

cl8an 
Wjlgsf] t/ª\u 
slt xG5 <

;a ;f]lgs 
t/ª\u eg]sf] 
s] xf] <



66 

lbgM 5  Wjlgsf] k/fjt{g, k|ltWjlg, k|ltWjlg ;'Ggsf nflu cfjZos cj:yfx¿ 

-s_ ljlzi6 pb\b]Zox¿ 

 (i) Wjlg k/fjt{g ePsf] b]vfpg / kl/ro lbg  

 (ii) k|ltWjlgsf] kl/ro lbO{ ltgLx¿ ;'Ggsf nflu cfjZos cj:yfx¿ j0f{g ug{ 

-v_ l;sfO lj|mofsnfkM 

lj|mofsnfk – 1 

Pp6f 6]a'nnfO{ leqfdf hf]8]/ /fVg'xf];\ / leTtfdf Pp6f sf8{ af]8{ c8\ofP/  
/fVg'xf];\ . lrqdf b]vfOPsf] h:t} kfOkx¿ 6]a'ndf leTTff glhs} gd{n;Fu a/fa/ sf]0f 
x'g] u/L /fVg'xf];\ . b'O{{ dWo] s'g} Ps kfOksf] d'vdf 6]a'n 38L /fVg'xf];\ / csf]{ kfOksf] 
d'vdf ljb\ofyL{sf] kfn}kfnf] sfg /fVg nufpg'xf];\ . o;/L Pp6f kfOksf] d'vdf 
/flvPsf] 38Lsf] Wjlgsf t/ª\ux¿ s8f j:t' -sf8{ af]8{_ sf] ;txdf 7Ss/ vfO{ csf]{ 
kfOkaf6 kmls{g] k|lj|mofnfO{ Wjlgsf] k/fjt{g elgG5 eGg] s'/f k|i6  
kfg'{xf];\ . 

lj|mofsnfk – 2 M k|ltWjlg 

cfjZos ;fdu|LM cf]e/ x]8 k|f]h]S6/, sDKo'6/, kbf{ cyjf rf6{ k]k/, dfs{/, d]6fsf8{ 

ljlw  

 k|f]h]S6/sf] dfWodaf6 Plgd];gdf kxf8sf] r'r'/f]df cfjfh lgsfn]sf] JolSt, 
 km]bLdf cfjfh lgsfNb} u/]sf] JolSt / l;g]df xn jf ;efu[xsf] leTtfdf sf7 
 jf sfut /fv]sf] b]vfpg'xf];\ . olb ;f] ;Dej gePdf rf6{ k]k/df dfly elgP 
 h:t} lrq 6Ff;L b]vfpg'xf];\ tyf k|ltWjlg s] xf] / of] s;/L pTkGg x'G5 
 eGg]af/] 5nkmn ug'{xf];\ . 

 k|ltWjlg ;'Ggsf nflu cfjZos cj:yfx¿ af]8{df n]vL ljb\ofyL{nfO{ think pair, 

 share technique sf] k|of]u u/L 5nkmn u/fpg] / cGtdf k|ltWjlg ;DaGwL 
 lgisif{df k'Ug'xf];\ . 

-u_  d"Nofª\sg, k|ltlaDag 

 Wjlgsf] k/fjt{g eg]sf] s] xf] < 

 k|ltWjlg s'g cj:yfdf ;'lgG5 < 
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lbg 6/7:    u'~hfodfg / o;nfO{ rflxg] cj:yfx¿, k|ltWjlg / u'~hfodfglar leGgtf,  
  Wjlg k/fjt{gsf] pkof]lutf 

-s_ ljlzi6 pb\b]Zox¿ 

 (i) u'~hfodfgsf] kl/efiff lbO{ o;sf nflu rflxg] cj:yfx¿ JofVof ug{  

 (ii) k|ltWjlg / u'~hfodfglar leGgtf k|:t't ug{  

 (iii) Wjlg k/fjt{gsf] pkof]lutf pNn]v ug{  

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

 ljb\ofyL{nfO{ 3/ jf ljb\ofno jf l;g]df xn jf cGo 7fpFdf Wjlg u'~h]sf] 
cg'ejx¿ cfbfg k|bfg ug{ nufpg'xf];\ / o;sf] nflu s'g s'g cj:yfx¿sf] 
cfjZostf k5{ < ;f] ;DaGwdf ;d]t 5nkmn u/fpg'xf];\ . 

 lzIfsn] ljb\ofyL{n] k|:t't u/]sf cg'ejx¿ tyf cfkm\gf] cg'ejsf] cfwf/df lgDg 
u'~hfodfg / cj:yfx¿ ;DaGwL lgDg lgisif{ k|:t't ug'{xf];\ . 

lgisif{olb k/fjt{g ug]{ ;tx Wjlgsf] ;|f]taf6 17 m eGbf glhs 5 eg] k/fjlt{t Wjlg 
d"n Wjlg;Fu ldl;G5, h;n] ubf{ Wjlg nlDaPsf] ;'lgG5 . Wjlgsf] o; k|sf/sf] c;/nfO{ 
u'~hodfg jf l/e/j]/;g (reverberation) elgG5 . l/e/j/];gdf bf]xf]/f] cfjfh k|:6 
;'lgFb}g . k|foM xn tyf ;efu[x, ;fª\lults sfo{j|md x'g] cflb :yfgx¿df s]xL dfqf 
l/e/j/];g x'g] u/L lgdf{0f ul/Psf] x'G5 . o;n] ;ª\uLtnfO{ lg/Gt/tf k|bfg ub{5 . 
cfjZostfeGbf a9L l/e/j/];g ePdf ;ª\uLt c:tJo:t x'G5 . o; k|sf/sf] c;/af6 
d'St /fVg xnsf] leTtf / l;lnª\u Wjlg ;f]:g] j:t'n] 9flsPsf] x'g'k5{ . 

lj|mofsnfk – 1 

ljb\ofyL{ efO alxgLx¿dWo] Ps Ps hgf 5gf}6 u/L ljb\ofnosf] ;efsIf jf vfnL 
sf]7f (17 m eGbf ;fgf] dimensionePsf]) df hf]8n] s]xL zAb af]Ng nufpg'xf];\ / 
To:t}u/L csf{] Ps ljb\ofyL{nfO{ ljb\ofnosf] v'Nnf rf}/df hf]8n] s]xL zAb af]Ng 
nufpg'xf];\ / pSt b'O{{ leGg leGg :yfgdf hf]8\g] af]Nbf s] km/s kfOof] <ljb\ofyL{nfO{ 
;f]Wg'xf];\ . ;efsIf jf vfnL sf]7fdf cfjfh lbFbf / To; Wjlgsf] t/ª\u leTtfsf] 
;txdf 7Ss/ vfO{ Wjlg d"n Wjlg;Fu ldl;g k'uL Wjlg nlDaPsf] ;'lgg'nfO{ u'~hfodfg 
k/fjt{g eGg] s'/f k|i6 kfg'{xf];\ . 

 k|ltWjlg / u'~hfodfglarsf] km/s ;DaGwdf ljb\ofyL{nfO{ b|'t n]vg ljlwsf] 
 k|of]u u/L k|:t't ug{ nufpg'xf];\ / lzIfsn] ;]tf]kf6Ldf km/s rf6{-vfnL_ df 
 eb}{ hfg] / cGtdf cfjZos k[i7kf]if0f lbg'xf];\ . 

 know | wanto to know | learn technique sf] k|of]u u/L tfn, tnfp, ;d'b|sf] ulx/fO{ 
 s;/L gflkG5 xf]nf egL k|Zg ug'{xf];\ . To;kl5 To; ljifodf hfg]sf] s], hfGg 
 vf]h]sf] / l;sfO k|ljlw s] egL hfgsf/L lng] / To;kl5 yk s'/f :ki6 kfb}{ 
 Wjlg k/fjt{gsf] pkof]lutfsf] af/]df atfOlbg'xf];\ . 
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-u_ k|ltlaDag, d"Nofª\sg 

 u'~hfodfg eg]sf] s] xf] < u'~hfodfgsf] nflu rflxg] cj:yfx¿ pNn]v  
 ug'{xf];\ . 

 k|ltWjlg s] cy{df u'~hfodfg;Fu leGgtf 5 < 

 Wjlg k/fjt{gsf] pkof]u pNn]v ug{'xf];\ . 

 k|foM ;efu[xx¿ s]xL u'~hfodfg x'g] u/L lgdf{0f ul/Psf x'G5, lsg < 

lbg 8 :  Wjlgsf] cfjt{g / Wjlgsf] tLj|tf  

-s_ ljlzi6 pb\b]Zo 

-i_  Wjlgsf] cfjt{g JofVof;lxt k|:t't ug{  

-ii_  Wjlgsf] tLj|tfsf] kl/efiff lbg 

-iii_  ljleGg lj|mofsnfk jf Wjlgaf6 pTkGg x'g] To;sf tLj|tfsf] klxrfg ug{  

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

 sIffsf]7fsf] ;]tf]kf6L cyjf sfnf]kf6Ldf Wjlg cfj{tg n]vLdl:tis em~hf ljlw 
k|of]u u/L k|To]s ljb\ofyL{nfO{ ;f]Rg nufpg'xf];\ / o; j|mddf ltgLx¿nfO{ 
k|sfzsf] cfj{tgsf] af/]df ;f]Wg'xf];\ / s'g} Ps ljb\ofyL{nfO{ sIffsf]7fsf] cufl8 
af]nfO{ k|sfz cfjt{gsf] lrq sf]g{ nfO{ cGo c¿ ljb\ofyL{nfO{ k|sfzsf] 
cfjt{gsf] lgod pNn]v ug{ nufO{{ ;f] 1fgnfO{ Wjlgsf] cfjt{g ;Fu >ª\vnfab\w 
u/fO{ Wjlgsf] cfjt{gsf] kl/efiff / s'g} Ps dfWodaf6 csf]{ dfWoddf Wjlg 
k|j]z ubf{ afª\lug] s'/f klg yk k|i6 kfl/lbg'xf];\ . 

 Wjlgsf] tLj|tf (Intensity of the sound) 

k|lt ;]s]G8 Wjlg t/ª\un] ;|f]taf6 lnP/ hfg] zlStsf] dfqf g} Wjlgsf] tLj|tf xf] eGg] 
s'/f k|i6 kfg]{ / tnsf] lj|mofsnfku/fpg'xf];\ . 

lj|mofsnfk 1 

Pp6f lutf/ jf ;f]gf]ld6/ lnP/ To;sf] tf/ s:g'xf];\ . tf/nfO{ sd bafa lbP/ Wjlg 
lgsfNg'xf];\ . To;kl5 cln a9L bafa lbP/ Wjlg lgsfNg'xf];\ . cem} a9L bafa lbP/ 
km]l/ Wjlg lgsfNg'xf];\ . tf/nfO{ a9L bafpFbf a9L zlSt nufpg'kg]{ x'G5 . o; 
lj|mofsnfkaf6 lgDg lgisif{ atfpg'xf];\ . 

Wjlgsf] pRrtf To;sf] t/ª\udf ePsf] zlStdf lge{/ /xG5 . t/ª\udf zlSt a9\of] eg] 
pRrtf klg a9\5  / zlSt 36\of] eg] pRrtf klg 36\5 . 
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yk cWoog ;fdu|L 

 dflysf] lj|mofsnfkdf tf/sf] tgfj l:y/ /fv]/ To;nfO{ bafpg] zlSt a9fOof] 
eg] Wjlg 7'nf] x'G5, lsgls zlSt a9fpFbf sDkg a9\5 . cyf{t\\ t/ª\usf] 
PlDKnRo'8 7'nf] x'G5 . To;}n] zlSt a9fpFbf Wjlgsf] pRrtf klg a9\5 cyf{t\\ 
Wjlg 7'nf] x'G5 . tf/nfO{ bafpFbf sd zlSt k|of]u ul/of] eg] Wjlgsf] pRrtf 
36\5 .  Wjlg 7'nf] 5 ls ;fgf] 5 eg]/ gfk l7s;Fu lng ;lsFb}g . s'g} Wjlg 
Pshgfsf nflu 7'nf] 5 eg] ToxL Wjlg csf{sf] nflu l7Sssf] x'g ;S5 . To;}n]  
Wjlgsf] pRrtf xfd|f] sfgn] l7s;Fu gfKg ;lsFb}g t/ 7'nf] Wjlgdf w]/{ zlSt 
x'G5 / ;fgf] Wjlgdf sd zlSt x'G5 . To;}n] 7'nf] Wjlg lgsfNg w]/} zlStsf] 
cfjZostf k5{ / ;fgf] Wjlg lgsfNg yf]/} zlSt eP k'U5 . 

 Wjlg k|;f/0f x'Fbf t/ª\usf] dfWodaf6 Wjlg zlSt k|;f/0f x'G5 . k|To]s t/ª\un] 
zlSt af]s]sf] x'G5 . t/ª\udf x'g] Tof] zlSt ;|f]taf6 k|fKt x'G5 . k|lt ;]s]G8 
;|f]taf6 t/ª\un] s]xL zlSt lnPsf] x'G5 . zlSt a9L ePsf] t/ª\un] PlDKnRo'8 
klg a9L x'G5 . t/ª\udf slt zlSt 5 eGg] s'/f To;sf] PlDknRo'8af6 klg yfxf 
kfpg ;lsG5 . 

 To:t} Wjlgsf] tLj|tf a9\of] eg] Wjlgsf] pRrtf klg a9\5 cyf{t\\ 7'nf] Wjlg x'G5 
. Wjlgsf] tLj|tf 36\of] eg] Wjlgsf] pRrtf klg 36\5 . To:tf] Wjlg ;fgf] x'G5 . 
t/ª\un] tLj|tf a9]kl5 o;sf] PlDKnRo'8 klg a9\5 . tLj|tf 36]kl5 PlDKnRo'8 
klg 36\5 cyf{t\ PlDKnRo'8 b'O{{ u'0ff a9fpg o;sf] tLj|tf rf/ u'0ff a9fpg'k5{ . 
Wjlg;|f]tsf] jl/kl/ Wjlg km}nG5 . To;}n] ;|f]taf6 hlt k/ uof] Wjlgsf] tLj|tf 
36\b} hfG5 . ;|f]taf6 6f9f Wjlg sd ;'lgg'sf] sf/0f klg oxL xf] .Wjlgsf] tLj|tf 
8]l;an (decibel)PsfOdf gflkG5 .Wjlgsf] tLj|tfsf] PsfO 108]l;an a9]kl5 
To;sf] tLj|tf 10u'0ff a9\5 . 

-u_  d"Nofª\sg, k|ltlaDag 

 Wjlgsf] cfjt{g eg]sf] s] xf] < 

 Wjlgsf] tLj|tf eg]sf] s] xf] < 

 lbgdf eGbf /ftdf Wjlg 68\sf/f] ;'lgG5, lsg< 

 s] Wjlgsf] klg k"0f{ cfGtl/s k/fjt{g x'G5 < 

 xnsf] leTtf / l;lnªdf Wjlg ;f]:g] j:t'x¿n] 9fs]sf] x'G5, lsg< 

 Wjlgsf] t/ª\usf] zlSt / t/ª\usf] PlDKnRo'8sf] ;DaGw k|sfz kfg'{xf];\ . 

 

 



70 

lbg 9 M Wjlgsf] tLj|tfnfO{ c;/ kfg]{ tTTjx¿, Wjlgsf] tLI0ftf 

-s_  ljlzi6 pb\b]Zox¿ 

-i_ Wjlgsf] tLj|tfnfO{ c;/ kfg]{ tTTjx¿ pNn]v ug{  

-ii_  Wjlgsf] tLI0ftf kl/efiflt ug{  

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

 ljb\ofyL{nfO{ kfFr ;d"xdf ljefhg u/L 
 u|flkm6L tl/sfcg';f/ Wjlgsf] tLj|tfnfO{ 
 c;/ kfg]{ tTTjx¿df 5nkmn u/fO{ 
 k|:t't lug{ nufpg'xf];\ . 

  ;d"x -s_ PlDnRo'8 

  ;d"v -v_ Wjlgsf] ;|f]t 

  ;d"x -u_ If]qkmn 

  ;d"x -3_ cfj[lTt 

  ;d"x -ª_ 3gTj 

 s]xL ;dokl5 Pp6f ;d"xsf] Go'hlk|G6 kfn}kfnf] csf]{ ;d"xnfO{ lbg'xf];\ . 

 tL ;d"xnfO{ gk'u nfu]sf] s'/f yKg nufpg'xf];\ . 

 o;/L x/]s ;d"xsf] Go'hlk|G6 x/]s ;d"xdf k'u]/ yk s'/f n]vL ;s]kl5 
 ;DalGwt ;d"xnfO{ cGo ;d"xsf] yk s'/f;lxt k|:t't ug{ nufpg'xf];\ . 

 To;kl5 tnsf hfgsf/Lx¿ atfpg'xf];\ / ;DalGwt lj|mofsnfk u/fpg'xf];\ . 

1. Wjlgsf] tLj|tf o;sf] PlDKnRo'8;Fu ;dfg'kftL x'G5 . 

2. ;|f]tsf] glhs Wjlgsf] tLj|tf a9L / ;|f]taf6 6f9f x'Fb} hfFbf Wjlgsf] tLj|tf 
 klg sd x'G5 . 

3. UofF; dfWoddf Wjlgsf] tLj|tf 3gTj;Fu ;dfg'kftL x'G5 . 

4. sDkg ug]{ ;txsf] If]qkmn a9L x'Fbf Wjlgsf] tLj|tf klg a9\b} hfG5 . 

5. Wjlgsf] tLj|tf Wjlgsf] cfj[lTt;Fu ;dfg'kftL x'G5 . 

 Wjlgsf] tLI0ftf (Pitch of the sound) 

lj|mofsnfk 1 

Pp6f lutf/ jf ;f]gf]ld6/ lnP/ 
tf/ s:g'xf];\ . Wjlg lgsfn]/ 
/fd|/L ;'Gg'xf];\ . To;kl5 tf/nfO{ 
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km]l/ s:g'xf];\ / To;af6 km]l/ Wjlg lgsfn]/ ;'Gg'xf];\ . o;/L tf/nfO{ s:b} hfFbf 
To;af6 s:tf] Wjlg lg:sG5  ;'Gg'xf];\ . tf/nfO{ s:b} uPkl5  lg:sg] Wjlgsf] cfj[lTt 
a9\b} hfG5  lsgls tf/ s:b} uPkl5 tf/ ltgsFb} hfG5 . tf/ hlt ltgsof], To;sf] 
cfj[lTt klg Tolt g} a9\5 . cfj[lTt a9]kl5 Wjlgsf] tLI0ftf klg a9\5 . tf/ s:bf 
Wjlgsf] tLI0fdf a9\g] ePsfn] ;f]gf]ld6/sf] Wjlg emg\ ltvf] x'G5 . Wjlgsf] 
cfj[lTtcg';f/ tLI0ftf 36a9 x'G5 . 

lj|mofsnfk 2 

Pp6f ;f]gf]ld6/nfO{ 6]ansf] 5]pdf /fVg'xf];\ . ;f]gf]ld6/sf] Pp6f dl;gf] / csf]{  df]6f] 
tf/x¿nfO{ b'O{{  cf]6f  l3gL{x¿df afFw]/ hldglt/ em'G8\ofpg'xf];\ . b'j} tf/x¿df a/fa/  
lk08 dfgf}F Ps Ps lsnf]u|fd em'G8\ofpg'xf]; . b'j} tf/af6 kfn}kfnf] Wjlg lgsfn]/ /fd|/L 
;'Gg'xf];\ / lgDg  k|Zgx¿df 5nkmn ug{'xf]; . 

1. dl;gf] / df]6f]dWo] s'g tf/df cfj[lTt a9L x'G5 < 

2. s'g tf/af6 lg:s]sf] Wjlg ltvf] 5 < 

3.  tf/sf] df]6fO;Fu tLI0ftfsf] s] ;DaGw 5 < 

5nkmn kZrft\\ lgDg lgisif{ atfpg'xf];\ M  

lgisif{M df]6f] tf/sf] cfj[lTt sd x'G5 . dl;gf] tf/af6 cfPsf] Wjlgsf] tLI0ftf a9L 
x'G5 / Wjlg ltvf] x'G5 . jf:tjdf b'j} tf/sf] tGsfO a/fa/ lyof] lsgeg] b'j}df a/fa/ 
lk08 em'G8\ofOPsf 5g\ . olb b'j}sf] tGsfO a/fa/ ePdf df]6f]eGbf dl;gf] tf/sf] 
cfj[lTt / tLI0ftf a9L x'G5 . 

yk cWoog ;fdu|L 

oxfFlg/ xfdLn] a'em\g'kg]{ s'/f s] 5 eg] cfj[lTt / tLI0ftf Pp6} xf]Og t/ tLI0ftf 
cfj[lTtcg';f/ 36a9 x'G5 . Wjlgsf] tLI0ftf xfd|f] sfgn] ;'g]/ cg'ej ug]{ s'/f xf] . 
o;nfO{ gfKg] PsfO x'Fb}g . lrqdf b]vfpg klg ;ls“b}g . Wjlgsf] tLI0ftf a9fpgsf 
nflu  o;sf] cfj[lTt klg a9fpg'kg]{ x'G5 . cfj[lTt j[b\lw ePkl5 Wjlgsf] t/ª\u nDafO 
36\5 . To;}n] tLI0ftf a9L ePsf] Wjlgsf] t/ª\u nDafO sd x'G5 . tLI0ftf sd ePsf] 
Wjlgt/ª\u nDafO a9L x'G5 . 

-u_  d"Nofª\sg, k|ltlaDag 

 Wjlgsf] tLj|tfnfO{ c;/ ug]{ tTTjx¿sf] gfk n]Vg'xf];\ . 

 Wjlgsf] cfj[lTt / tLI0ftflar s:tf] ;DaGw x'G5 < olb s'g} Wjlgsf] 
 tLI0ftfnfO{ 36fOof] eg] pSt Wjlgsf] t/ª\u nDafOdf s] c;/ kb{5,  
 n]Vg'\xf];\ . 

 uLtf/df /x]sf tf/sf] df]6fO;Fu tLI0ftfsf] s:tf] ;DaGw x'G5, n]Vg'xf];\ . 

 tnsf sfo{x¿ x'Fbf k}bf x'g] Wjlgsf] tLj|tf slt x'G5, n]Vg'xf];\ . 
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 -a_  h]6 Kn]g p8\bf   -b_  df]6/;fOsn rnfpFbf  

 -c_  6]lnkmf]gsf] 3G6L aHbf -d_  ?vsf] kft rNbf 

 -e_  s'/fsfgL ubf{  -f_  sfg]v';L ubf{  

 s'g} klg Wjlg ;|f]taf6 hlt 6f9f uof] pltg} ;fgf] eP/ hfg'sf] k|d'v sf/0f 
 n]Vg'xf];\ . 

 lbOPsf b'O{{  cf]6f t/ª\udWo] s'g rflx“t/ª\usf] tLj|tf a9L xf]nf < sf/0f;lxt 
 n]Vg'xf];\ . 

 

 

 

 

 Wjlgsf] tLj|tf / PlDKnRo'8lar s:tf] ;DaGw x'G5 < 

 Wjlgsf] t/ª\usf] PlDKn'Ro'8 b'O{{ u'0ff a9]df Wjlgsf] tLj|tfsf] s] c;/ k5{ < 

 ;fgf] PlDKnRo'8sf] WjlgeGbf 7'nf] PlDKnRo'8sf] Wjlg 6f9f;Dd k|;f/0f x'G5, 
 lsg < 

 

lbg 10 M Wjlgsf] j]u , sf]nfxn 

-s_  ljlzi6 pb\b]Zox¿ 

-i_  Wjlgsf] j]usf] JofVof ug{  

-ii_  sf]nfxnsf] kl/ro lbg  

(iii) o;sf] gsf/fTds c;/ pNn]v ug{  

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

 æWjlgsf] j]u ljifoÆ j:t'df k|j]z ug'{ cl3 Wjlg PsfOsf] lbg 3 df cWoog 
 u/]sf] æt/ª\usf] ultÆ sf] af/]df k'g/fj[Tt u/fO{ Wjlgsf] ult (V) = Wjlgsf] 
 cfj[lt (f) × Wjlgsf] t/ª\u nDafO () x'G5 eg]Wjlgsf] j]u = Wjlgsf] cfj[lt × 
 t/ª\u nDafO g} x'G5 egL k|i6 kfg]{ / Wjlgsf] j]u eGgfn] PsfO ;dodf Wjlgn] 
 kf/ u/]sf] b'/LnfO{ hgfpF5 eGb} To;sf] PsfO derive u/Lm/s x'G5 egL b]vfpg] . 

 Wjlgsf] j]u ;DaGwL s'g} Pp6f ul0ftLo ;d:of xn ug]{ / ljb\ofyL{nfO{ km/s 
 km/s vfnsf ul0ftLo ;d:ofx¿ s'g} ;d:ofdf j]u, s'g} ;d:ofdf t/ª\u 

y
a

a

a
t sec

lrq (a)

y

2a

t sec

lrq (b)

2a

2a
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 nDafO / s'g} ;d:ofdf Wjlgsf] cfj[lTt kTtf nufpg'xf];\. ;d:ofx¿ lbg] / 
 ;d:of ;dfwfg ug{ nufpg'xf];\ . 

 Mix, freeze, pair technique sf] k|of]u u/L sf]nfxn, o;sf] gsf/fTds c;/af/]df 
 5nkmn ug{ nufpg'xf];\ . sf]nfxn / o;n] kfg]{ gsf/fTds c;/ ;DaGwdf 
 tof/ kfl/Psf] lel8of] k|bz{g ug]{ / o; ;DaGwdf cfjZos k[i7kf]if0f k|bfg 
 ug'{xf];\ . 

-u_ d"Nofª\sg 

 Wjlgsf] j]u kTtfnufpg'xf];,\ ul0ftLo ;"q n]Vg'xf];\ . 

 lglZrt dfWoddf Wjlgsf] t/ª\u nDafO / cfj[lTt 36a9 eP klg Wjlgsf] 
 j]udf s'g} km/s kb}{g, lsg < 

 sf]nfxn eg]sf] s] xf] < 

 xjfO{ d}bfgsf] glhs tyf To;sf] jl/kl/ a;f]af; ug{' xflgsf/s x'G5 lsg < 

 sf]nfxfnsf] sf/0f jftfj/0fdf kg]{ s'g} rf/ cf]6f c;/x¿ pNn]v ug{'xf];\ . 

 Wjlg k|b"if0f 36fpg] s'g} ltg pkfox¿ n]Vg'xf];\ . 

 g]kfn ;/sf/n] 2074 j}zfv 1 ut] b]lv sf7df8f}“ pkTosfleq cTofjZos 
 cj:yf afx]s cGo cj:yfdf ;af/L ;fwgdf xg{ ahfpg lgif]w ug'{sf sf/0fx¿ 
 k|i6 kf/L dfgj hLjgdf sf]nfxnsf] c;/ ;ª\lIfKt j0f{g ug'{xf];\ . 

kl/of]hgf sfo{  

-s_  l;;fsndsf] ;xfotfn] sfkLdf Wjlg t/ª\usf] lrq agfpg'xf];\ . 

-v_  ljleGg hgfj/x¿sf] Wjlg ;'g]/ jf /]s8{ u/]/ s'g rflxF hgfj/sf] Wjlgsf] tLj|tf 
 36L jf a9L 5 < kTtf nufO{{ sf/0f lbg'xf];\ . 

;Gbe{ ;fdu|L 

 www. educationalwebsite.com 

 www. moecdc.gov.np  CDC library  New publication 

 k|lzIfs lgb]{zLsf – z}lIfs hgzlSt ljsf; s]Gb| 

 Youtube KhaNacademy  Science  sound 

 Science, (sound), KEDC Publication by Kishor Nepal 

 

k|of]ufTds lj|mofsnfk g+ & M Wjlg t/ª\usf k|sf/sf] k|bz{g u/L b]vfpg 

-o;sf] nflu klxnf] lbgdf ul/Psf lj|mofsnfknfO{ k|of]ufTds clen]vsf ¿kdf /fVg]_ 
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  PsfO 7  wf/f ljb\o't\\ / r'DasTj (Current Electricity and Magnetism) 

cg'dflgt 3G6L M 13 (10 + 3) 

1. l;sfO pknlAwx¿ 

(i) ljb\o't\\;Fu ;DalGwt PsfOx¿ (Ampere, Volts, Watt, Ohm)JoSt u/L ltgnfO{ 
 gfkdf k|of]u ug{                                  

(ii) cf]xdsf] lgod k|bz{g ug{ / PlDko/, ef]N6 / cf]xdsf] ;DaGw b]vfpg  

(iii) ;ls{6df x'g] ca/f]wdf c;/ kfg]{ tTTjx¿ atfpg  

(iv) ljleGg j:t'x¿sf] ;'rfns Ifdtf (conductivity) bfFHg -gfKg_  

(v) r'DasLo If]q / r'DasLo an /]vfsf] kl/efiff lbg / k|bz{g u/L b]vfpg 

(vi) e"r'DasTjsf (terrestrial magnetism)tTTjx¿ JofVof ug{  

2. ljifo j:t' / l;sfO ;fdu|Lx¿ 

lbg ljifo j:t' l;sfO ;fdu|Lx¿ 

1,2 wf/f ljb\o't\\ ;DaGwL 
s]xL dxTTjk"0f{ ef}lts 
kl/df0fx¿ 

lj|mofsnfk 1 :;]n -ljb\o't\\ ;|f]t_, ljb\o't\\ jxg] tf/ 
/ lrd 

lj|mofsnfk 2: 2 cf]6f 8«fO;]n, aNa, Pld6/ 

lj|mofsnfk 3 :cj/f]w, 1 m nfdf] sG:6fG6g tf/, 
ef]N6ld6/, ;]nx¿, 

lj|mofsnfk 4: ef]N6ld6/, 8«fO;]n, Pld6/ 

3, 4 cf]xdsf] lgod lj|mofsnfk 1 :;'rfns tf/, Aof6«L, ljb\o't\Lo aNa, 
l:jr, Pld6/, ef]N6ld6/, ljb\o't\\ cj/f]w, 

5,6 ljb\o't\\ cj/f]w 

ljb\o't\\ cj/f]wnfO[ 
k|efj kfg]{ tTTjx¿ 

lj|mofsnfk 1 :;'rfns tf/, Aof6«L, ljb\o't\Lo aNa, 
l:jr, gfOqmf]d tf/, 6ª\u:6]g tf/ 

7 ;'rfns Ifdtf, 
r'DasTTTj 

lj|mofsnfk 1 : tfdfsf] tf/, 6ª\u:6]g tf/, 
gfOqmf]d tf/, wfuf], ;]n, lrd 

8/9 r'DasLo If]q 

r'DasLo an/]vf 

lj|mofsnfk 1 : 58 r'Das, ;]tf] sfuh, l;;f 
snd, sDkf; 

lj|mofsnfk 2 :58 r'Das, dl;gf lkgx¿ 
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10 e"r'DasTjM  

lbskft  / cjkft 

58 r'Das, sDkf;, l;;fsnd, ;]tf] sfuh 

11/12
/ 

13 

k|of]ufTds sfo{ Kf|of]ufTds lj|mofsnfkdf lbOPsf ;fdu|Lx¿ 

3. ljlzi6 pb\b]zx¿, l;sfO ;xhLs/0f lj|mofsnfk, d"Nofª\sg 

lbg 1/2 M wf/f ljb\o't\\ ;DaGwL s]xL dxTTjk"0f{ ef}lts kl/df0fx¿ 

-s_  ljlzi6 pb\b]Zox¿ 

(i) ljb\o't\ kl/kysf] cjwf/0ff k|i6 kfg{, wf/f ljb\o't\\sf] kl/efiff, o;sf] SI PsfO / 
 dfkg oGqsf] gfd pNn]v ug{  

(ii) On]S6«f]df]l6d kmf];{ (emf) sf] kl/efiff;lxt o;sf] SI OsfO / dfkg oGqsf] 
 gfd pNn]v ug{  

(iii) kf]6]lG;on km/ssf] kl/efiff lbg /  o;sf] dfkg oGq tyf PsfO pNn]v ug{  

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

kf7\o k':tsaf6 o;sf] PsfOsf] klxnf] / bf];|f] x/kmx¿ 
ljb\ofyL{;dIf k9]/ ;'gfpg] jf s'g} Ps ljb\ofyL{nfO{ k9\g 
nufpg'xf];\ / pSt x/kmdf ;f]lwPsf k|Zgx¿sf] af/]df 5nkmn 
u/L ;DalGwtljifo j:t'df k|j]z ug'{ cufl8 lgDg 
lj|mofsnfkug'{xf];\ . 

 lj|mofsnfk - 1 

8«fO;]n, ljb\o't\\\ tf/ / 6r{nfO6sf] aNanfO{ hf]8]/ lrqdf h:t} ljb\o't\\\ kl/ky tof/ 
ug{'xf];\ . s] aQL aNof] < ca tf/nfO{ 5'6\ofpg'xf];\ . s] aQL aln/xG5 <ljb\o't\ k|jfx 
x'g s'g j:t'x¿sf] cfjZostf < o;n] s;/L sfo{ u5{ < h:tf k|Zgdf 5nkmn 
u/fpg'xf];\ / lgDg lgisif{ lbg'xf];\ . 

lgisif{ljb\o't\\\ axgsf nflu ljb\o't\\\ ;|f]t / ;'rfns dfWodsf] cfjZostf kb{5 . 
lj|mofsnfkdf tf/ ;'rfns dfWod xf] eg] 8«fO;]n ljb\o't\\\ ;|f]t xf] . 8«fO;]ndf lkQnsf] 
9sgL ;]nleqsf] sfa{g/8;Fu hf]l8Psf] x'G5 . of] wg w|'j xf] eg] To;sf] ljk/Lt 
5]plt/sf] h:tfsf] efF8fdf C0f w|'jaf6 On]S6«f]gx¿ aflx/L tf/sf] dfWodaf6 ljb\o't\\\ 
aNa eP/ wg w|'jlt/ k|jflxt x'G5g\ . aNaaf6 ljb\o't\\\ k|jfx x'Fbf To;leqsf] lkmnfd]G6 
(filament) tfltP/ k|sfz lbG5 . o;/L ljb\o't\\ wf/f b]Vg g;lsg] eP tfklg o;sf] c;/ 
b]Vg ;lsG5 . l:jr klg kl/kysf] k|d'v efu xf] . o;n] cfjZostfcg';f/ ljb\o't\\\ 



76 

pkof]u ug{ ;lhnf] kf5{ .8«fO;]n, ljb\o't\ tf/ / aNa hl8t ljb\o't\ kl/kydf aNaaf6 
ljb\o't\ k|jfx x'Fbf lkmnfd]G6 tfltP/ k|sfz lbG5 . 

aGb (Closed) / v'nf (Open) ljb\o't\ kl/ky 

ljb\ofyL{nfO{ aGb / v'nf kl/ky eg]sf] s] xf] < ;f]Rg nufpg'xf];\ . tTkZrft\\\ 
kf7\ok':tsdf ljb\o't\ kl/ky;Fu ;DalGwt lrq s / v cjnf]sg u/fpg'xf];\ 
.;f]r]sf] / cjnf]sg u/]sf] cfwf/df k|:t't ug{ nufpg'xf];\ / lgisif{ lbg'xf];\ . 
lgisif{lrq sdf kl/ky k"0f{ 5 cyf{t\\ ljb\o't\\\ axg] ky sxLF  klg 6'6]sf] 5}g, o;}n] 
kl/kysf] aQL aln/x]sf] 5 . o:tf] kl/kynfO{ aGb kl/ky (Closed circuit) elgG5 
. lrq v df ljb\o't\ axg] ky 6'6]sf] x'gfn] aTtL an]sf] 5}g\ . o; lsl;dsf] 
kl/kynfO{ v'nf ljb\o't\ kl/ky elgG5 . h'g;'s} ¿kdfljb\o't\\\ k|of]u ug{'kbf{ klg 
ljb\o't\\\ kl/ky tof/ ug{'kg]{ x'G5 . 6r{nfO6df ljb\o't\\\ kl/ky s;/L aG5 < s'g} 
ljb\o't\\\ kl/ky ;/n x'G5 eg] s'g} ljb\o't\\\ kl/ky lgs} hl6n x'G5 . /]l8of], 
6«flGh:6/, 6]lnehg, sDKo'6/ cflbdf lgs} hl6n k|s[ltsf ljb\o't\\\ kl/ky / 
pkkl/kyx¿ agfOPsf x'G5g\ . xfd|f] 3/df ljb\o't\\\ k|of]u ug{sf nflu klg kl/ky 
tof/ ul/Psf] x'G5 .  

o;sf] cfwf/df lgDg lgisif{ lbg'xf];\ M 

 ljb\o't\\ axg] af6f] ljb\o't\\ kl/ky xf] . 

 nf]8n] sfd u/]sf] kl/ky aGb ljb\o't\\ kl/ky xf] . 

 nf]8n] sfd gu/]sf] kl/ky v'nf ljb\o't\\ kl/ky xf] . 

ljb\ofyL{nfO{ ljb\o't\ kl/kysf] lrqdf s'g s'g ;fdu|Lx¿sf] k|of]u ul/G5 < ;"rL tof/ 
kfg{ nufpg'xf];\ . sf8{l;6 k]k/df tof/ kfl/Psf] pks/0f / ;ª\s]t k|bz{g ug'{xf];\ / 
ljb\ofyL{nfO{ cjnf]sg ug{ nufpg'xf];\  / s'g} lh1f;f eP ;dfwfg ug'{fxf];\ . 

ljb\o't\ kl/kysf] lrqdf k|of]u x'g] ;fdu|Lx¿sf] ;ª\s]t 

ljb\o't\\\ pks/0fx¿ ;ª\s]t ljb\o't\\\ pks/0fx¿ ;ª\s]t 

gf3]sf t/ ghf]l8Psf 
tf/x¿  

 hf]l8Psf tf/x¿  

cj/f]w  OlG8s]6/ aQL  

lkmnfd]G6 aTtL  ljb\o't\\ ;]n  

b'O{{  cf]6f ;]nx¿  l:jr  

ef]N6ld6/  Pld6/  

u]Ndfgf]ld6/   G

V A
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wf/f ljb\o't\\\ (Electric Current) 

lgDg k|Zgx¿ljb\ofyL{nfO{ ;f]wL 5nkmn u/fpg'xf];\ M 

 wf/f ljb\o't\ eg]sf] s] xf] < o;sf] PsfO s] xf] < 

 wf/f ljb\o't\ gfKg] pks/0fsf] gfd s] xf] < 

 ljb\o't\ rfh{sf] dfqfnfO{ s'g PsfOdf gflkG5 < rfh{sf] dfqf s;/L  
 lgsflnG5 < 

5nkmn kZrft\\ ljb\ofyL{n] k|:t't u/]sf cg'ejx¿nfO{ ;d]6\b} lgrf]8 k|:t't ug'{xf];\ . 

 ljb\o't\\\rfh{sf] dfqf sf]nDa (coulumb) PsfOdf gflkG5 . 

 1 sf]nDa = 6  1018On]S6«f]g x'G5 . 

 To:t} ljb\o't\\\wf/fsf] P;cfO{ PsfO PlDkP/(ampere) / o;sf] ;ª\s]t A xf] . 
 k|lt ;]s]G8 1 sf]nDa rfh{ k|jfx eof] eg] Tof] ljb\o't\\\wf/f 1 PlDko/ a/fa/ 

 x'G5 . o;sf/0f rfh{sf] dfqf Q,  ljb\o't\\\ wf/f I / ;do t eof] eg] I = 
Q
t  

 x'G5 . cyjf, Q = I  t x'G5 . 

(i) 1  PlDkP/ = 1000 ldln PlDkP/ (mA) 

(ii) 1 ldln PlDkP/ = 1000 dfOj|mf] PlDko/ (A) 

 ljb\o't\\\ wf/f gfKg] oGq – Pld6/ (Ammeter) 

 lj|mofsnfk - 2 

lbOPsf] lrqdf h:t} b'O{{  cf]6f 8«fO;]n, Pp6f aNa / Pld6/nfO{ >]0fLj|md h8fg 
ug{'xf];\ . Pld6/sf + ve  6ld{gnnfO{ ;]nsf] 
+ ve w|'jlt/ kg]{ u/L hf]8\g'xf];\ . Pld6/df 
ljb\o't\\wf/f gfKg'xf];\ .s] aNasf] ;ª\Vof 
a9\b} uPkl5 s/]G6 klg a9\b} hfG5 < 

lgisif{ 

 Pld6/n] ljb\o't\ wf/f dfkg ub{5 . 

 ljb\ofyL{nfO{ ljb\o't\ wf/f gfKbf s'g s'g s'/fx¿df Wofg lbg'k5{ < ;f]Rg nufO{{ 
 k|:t't ug{ nufpg'xf];\  / lgDg lgisif{ lbg'xf];\ . 
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ljb\o't\\\ wf/f gfKbf Wofg lbg'kg]{ s'/fx¿  

ljb\o't\\\ wf/f gfKbf lgDg lnlvt s'/fx¿df Wofg lbg' cTofjZos 5  M 

1. Pld6/sf] Ifdtf kl/kydf axg] cg'dflgt ljb\o't\\\eGbf a9L x'g'k5{ . 

2.  Pld6/sf] nf]8;Fu >]0fLj|md h8fg ug{'k5{ . 

3.  Pld6/sf] lbZff ldnfP/ hf]8\g'k5{ cyf{t\\ Pld6/sf]+ ve 6ld{gn ;ls{6sf] + ve  
 6ld{gn;Fvu hf]8\g'k5{ . 

lj|mofsnfk 3 

 lrq b]vfOP h:t} ps/0fx¿ h8fg 
ug{'xf];\ . cj/f]w  R sf nflu 1 ld6/ 
nfdf] sG:6fG6g (constantan) tf/ k|of]u 
ug{'xf];\ . ljb\o't\\\ kl/ky v'nf ePsf] 
cj:yfdf ef]N6ld6/df cª\s k9\g 
nufpg'xf];\ .of] g} df]6fdf]6L e.m.f.xf] 
.o;/L  gfKbf ;f] ;]nn] k|ltsf]nDa ljb\o't\\\ 
k|jfx ug{ k|bfg ug{ ;Sg] pRrtd zlStsf] gfk b]vfpF5 . ca ljb\o't\\\ kl/ky 
aGb u/]/ ef]N6ld6/df cª\s km]l/ k9\g nufpg'xf];\ . of] g} ;]nsf] p.d. xf] . 
o;n] ;]naf6 k|lt sf]nDa ljb\o't\\\ k|jfx ug{ vkt u/]sf] zlSt hgfpF5 . 

 e.m.f.;w}F p.d. eGbf a9L x'G5 . ha ;]nsf] leqL cj/f]w (internal resistance) 
z"Go x'G5 ta e.m.f. / p.d.  a/fa/ x'G5 . o;a]nf ;]ndf ePsf] ;Dk"0f{ zlSt 
aflx/L kl/kydf ljb\o't\\\ k|jfx ug{ pknAw x'G5 . ;]nleq s'g} klg zlSt v]/ 
hfb}Fg . 

lj|mofsnfk - 4 

Pp6f ef]N6ld6/ / 8«fO;]n lng'xf];\ .ef]N6ld6/sf] +ve 6ld{gn ;]nsf]  +ve 6ld{gn;Fu 
/ ef]N6ld6/sf] –ve 6ld{gn ;]nsf] –ve 6ld{gn;Fu hf]8\g'xf];\ . s] ef]N6ld6/sf] ;'O{ 
rNof] < ;]nsf] e.m.f. a/fa/ 5 < ef]N6ld6/ h8fg ubf{ pN6f] lbzf k/]df - 
ef]N6ld6/sf]  +ve  / ;ls{6sf] –ve hf]l8Pdf_ ef]N6ld6/ lau|g ;S5 . t;y{ 
ef]N6ld6/ / Pd]6/nfO{ hf]8\g] tl/sf klg atfpg'xf];\ -km/s tl/sf_ 

ljb\ofyL{nfO{ lgDg afdf]lhd tflnsf agfO{ wf/f ljb\o't\\ ;DaGwL kl/efiffx¿ / 
ltgLx¿sf] PsfO / dfkg ug]{ oGq ;DaGwL k|i6 agfpg'xf];\ . 

kl/efiffx¿ PsfO dfkgug]{ oGq 

wf/f ljb\o't\\ jf s/]G6 PlDkP/ Pld6/ UofNefgf]ld6/ 
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-Hofb} ;fgf] s/]G6sf] 
nfl-u_ 

On]S6«f]df]l6e kmf];{ ef]N6 ef]N6ld6/ 

kf]6]lG;on km/s ef]N6 ef]N6ld6/ 

-u_ d"Nofª\sg, k|ltlaDag 

 wf/f ljb\o't\ eg]sf] s] xf] <ljb\o't\\sf] ;|f]t eGgfn] s] a'lemG5 < 

 ljb\o't\ kl/kysf] kl/efiff n]vL Pp6f ;kmf lrq sf]g'{xf];\ . 

 ljb\o't\ nf]8 eg]sf] s] xf] < pbfx/0f;lxt k|i6 kfg'{xf];\ . 

 Pld6/ eg]sf] s] xf] <ljb\o't\ kl/kydf o;nfO{ s;/L h8fg ug'{kb{5 < 

 ef]N6ld6/ eg]sf] s] xf] <ljb\o't\ kl/kydf o;nfO{ s;/L h8fg ul/G5 < 

km/s 5'6\ofpg'xf];\ M 

 Pld6/ / UfNefgf]ld6/ 

 Pld6/ / ef]N6ld6/ 

 On]S6«f]df]6Le kmf];{ / kf]6]lG;on km/s 

 

lbg 3/4: cf]xdsf] lgod 

-s_ ljlzi6 pb\b]Zox¿ 

(i) cf]xdsf] lgod atfpg 

(ii) cf]xdsf] lgod k|b{zg ug{ 

(iii) s/]G6 (i) kf]6]lG;on km/s (V) cj/f]w (R) sf] ;DaGw b]vfpg 

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

cf]xdsf] lgodsf] k|of]u / k|bz{g ;DaGwdf 5f]6f] Plgd];g jf lel8of] b]vfpg] jf cf]xd 
lgodsf] df]8n lrq ;d"xut ¿kdf k|:t't u/]sf] cfwf/df o;sf] dxTTjnfO{ TPS ljlw 
k|of]u u/L k|To]s hf]8Laf6 PshgfnfO{ hf]8Ldf 5nkmn jf cjnf]sg u/]sf s'/fx¿ 
k|:t't ug{ nufpg'xf];\ . o;/L hf]8Lut ¿kdf Ps PshgfnfO{ cf]xd lgodsf] lgisif{ 
k|:t't ug{ nufpg'xf];\ / tnsf] lj|mofsnfk u/fpg'xf];\ . 
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lj|mofsnfk- 1 

lrqdf h:t} tf/, Pp6f ef]N6ld6/ / Pp6f Pld6/ 
hf]8L kl/ky tof/ kfg'{xf];\ . Pp6f 8«fO;]n /fvL 
ef]N6]h (V)/ ljb\o't\\ wf/f slt x'G5, gfKg'xf];\ . 
o;/L g} ;]nx¿sf] ;ª\Vof a9fpb} gfKb} ug'{xf];\ . 
k|To]s k|of]udf cfPsf] gfk tflnsfdf /fv]/ 
kf]6]lG;on km/s -ef]N6h_ nfO{ ljb\ot\ wf/f (i)n] 
efu ug'{xf];\ . 

 tflnsfsf] gd'gf 

;]nsf] ;ª\Vof 1 2 4 5 

kf]6]lG;on km/s 1.5 V    

s/]G6 (i) 0.2 A    

cj/f]w (R) = 
V
I   

1.5
0.2 = 7.5 

Ω 

   

Dfflysf] k|of]ufTds lj|mofsnfksf] cfwf/df lgDg lgisif{ lbg'xf];\ M k|To]s k6s o; 
k|of]udf ljb\o't\\rfk / ljb\o't\\wf/fsf] cg'kft l:y/ ePsf] b]lvG5 . pSt l:y/ cª\snfO{ 
cj/f]w elgG5 . o;sf] ;ª\s]t R xf] . cj/f]wsf] PsfO cf]xd\ (ohm) xf] / ;ª\s]t (Ω) 
xf] . 

 kf]6lG;on km/s(V)/ ljb\o't\\ wf/f (i) 

 tflnsfaf6  

 
V
I  = R -cr/_ 

 cyjf V = IR 

tfkj|md / cGo ef}lts cj:yf l:y/ ePsf s'g} ;'rfnsdf k|jfx x'g] s/]G6 To; 
;'rfnssf] b'O{{ 5]plar x'g] kf]6]lG;on km/s;Fu ;dfg'kflts x'G5 . o;nfO} g} cf]xdsf] 
lgod elgG5 . 

k|f]uzfnfdf cf]xdsf] lgod k|dfl0ft ubf{ ckgfpg' kg]{ ;fjwfgLx¿ 

 ef]N6ld6/nfO{ ;dgfGt/ hf]8\g'kb{5 .  

 Pld6/nfO{ >]0fLj|md hf]8\g'kb{5 . 

V

A

– + – +
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 ljb\o't\\ kl/kysf] lgdf{0f ;fjwfgLk"j{s ug'{kb{5 . 

cf]xdsf] lgod;Fu ;DalGwt ul0ftLo ;d:ofx¿ ;dfwfg ug{ nufpg'xf];\ .  

pbfx/0fx¿ 

1. Pp6f sf/sf] x]8nfO6df 12 V ljb\o't\\rfk x'Fbf 4PlDko/ s/]G6 axG5 eg] pSt 
 x]8nfO6sf] aNasf] cj/f]w slt x'G5 < 

 oxfF, V = 12 V 

  I = 4 A 

  R = ? 

 ;"qcg';f/, R = 
V
I   

  = 
12
4   = 3 Ω 

 t;y{, pSt aNasf] cj/f]w3Ω x'G5 . 

2. 22.5Ω cj/f]w ePsf] 6r{aNadf 0.2 A ljb\o't\\ wf/f k|jfx u/fpg slt ljb\o't\\ 
 rfksf] cfjZostf kb{5 < 

 oxfF, R = 22.5 Ω 

   I = 0.2 A 

  V = ? 

 ;"qcg';f/,  

  V = I × R 

   = 0.2 × 22.5 

   = 4.5 V 

 t;y{, 4.5 Vljb\o't\\tfksf] cfjZostf kb{5 . 

3. 100 jf6sf] lah'nLsf] lrdsf] cj/f]w 484 Ω 5 eg] 220 V sf] nfOgdf hf]8\bf 
 slt ljb\o't\\ axG5 < 

 oxfF, R = 484 Ω 

   V = 220 V 

  I = ? 

 ;"qcg';f/,  
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  I = 
V
R  

   = 
220
484 = 0.45 A 

 t;y{, pSt nfOgdf 0.45 A s/]G6 axG5 . 

-u_ d"Nofª\sg 

 ljb\o't\wf/f, ljb\o't\ rfk / cj/f]wlar s:tf] ;DaGw x'G5, n]Vg'xf];\ . 

 cf]xd\sf] lgod n]vL V = IR l;b\w ug'{xf];\ . 

 cf]xd\sf] lgod k|of]u u/L ef]N6]hnfO{ XcIf / s/]G6nfO{ YcIfdf kg]{ u/L u|fkm 
 sf]bf{ s:tf] k|s[ltsf] /]vf aGb5 xf]nf < -dflysf] lj|mofsnfksf] cFfs8fcg';f/ 
 agfpg]_ 

 cf]xdsf] lgod k|dfl0ft ubf{ Wofg lbg'kg]{ s'/fx¿ s] s] x'g\ < 

 Pp6f ljh'nLsf] lrdsf] cj/f]w 380 Ω 5 eg] 220 V sf] nfOgdf hf]8\bf slt 
 ljb\o't\ axG5 < lx;fa ug'{xf];\ .  (pTt/M 44 A) 

 Pp6f ljb\o't\ kl/kydf 30 sf]nDa rfh{ k|jfx ug{ 20 ;]s]G8 nfU5 eg] pSt 
 kl/kydf slt s/]G6 k|jfx x'G5 < (pTt/M 18 A) 

 56 Ω cj/f]w ePsf] aNa /fd|/L aNgsf nflu 250 ldlnPlDko/ s/]G6sf] 
 cfjZostf kb{5 eg] kf]6]lG;on km/s kTtf nufpg'xf];\ . (pTt/M 3 V) 

 

lbg 5, 6: ljb\o't\\ cj/f]w, ljb\o't\\ cj/f]wnfO{ kfg]{ tTTjx¿ 

-s_ ljlzi6 pb\b]Zox¿ 

(i) ljb\o't\Lo cj/f]wsf] kl/efiff lbg  

(ii) ljb\o't\\ cj/f]wsf] cfwf/df ;'rfns, cw{rfns / s'rfnsf] kl/efifflbg  

(iii) ljb\o't\\ cj/f]wnfO{ k|efj kfg]{ tTTjx¿ pNn]v ug{  

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

 ljb\o't\ cj/f]w 

 sIffsf]7fsf] sfnf] cyjf ;]tf]kf6Ldf æljb\o't\ cj/f]wÆ zLif{s n]lv ljb\ofyL{nfO{ 
s] tkfO{+sf]  3/df ljb\o't\ h8fgsf] lgldTt n'uf l;nfpg] wfuf] k|of]u ul/ ljb\o't\ 
k|jfx ug{ ;lsG5 egL k|Zg /fvL ljb\ofyL{af6 pTt/ cfPkl5 s] ljb\o't\ k|jfxsf] 
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lgldTt kmnfdsf] tf/ cyjf lkTtnsf] tf/ k|of]u ug{ ;lsG5 egL k|Zg /fVg] / 
5nkmn u/fO{ æljb\o't\ cj/f]wÆ sf] kl/efiffatfpg'xf];\ . 

 tnsf] tflnsf sfnf]kf6L jf ;]tf]kf6Ldf k|:t't u/L ljb\ofyL{nfO{ k|ltlaDag ug{ 
nufpg'xf];\ / cfjZos k[i7kf]if0f k|bfg ug'{xf];\ . 

 

 u'0f pbfx/0fx¿ 

;'rfns guGo dfqfdf ljb\o't\\ cj/f]w k}bf ub{5 . kmnfd, tfdf, cfNd'lgod 
cflb  

s'rfns w]/} dfqfdf ljb\o't\\ cj/f]w k}bf ub{5 . /a/, sfFr 

cw{rfns s]xL dfqfdf ljb\o't\\ k|jfx ub{5 . l;lnsg, hd]{lgod 

ljb\ofyL{nfO{ cj/f]w eg]sf] s] xf] < b|'t n]vg ug{ nufO{{ o;sf] cfwf/df ljb\o't\ 
cj/f]w eg]sf] s] xf]nf < 5nkmn u/fO{ ljb\o't\ cj/f]wsf] kl/efiff atfpg'xf];\ . 

lj|mofsnfk 1 :  

ljb\o't\\ cj/f]wnfO{ k|efj kfg]{ tTTjx¿ 

lrqdf b]vfP h:t} u/L ;]nx¿ M ;'rfns tf/, aNa tyf 
l:jr h8fg u/L Pp6f ljb\o't\ kl/ky tof/ kfg]{ jf 
ljb\ofyL{nfO{ tof/ kfg{ nufpg'xf];\ . 

10 cm / 100 cm nDafO ePsf] ;dfg df]6fOsf b'O{ cf]6f 
gfOj|mf]d tf/nfO{ clnslt UofF;df hf]8LaNasf] pHofnf] 
cjnf]sg ug]{ jf ug{ nufpg'xf];\ / ljb\ofyL{nfO{ s] km/s 
kfpg' eof] eg]/ ;f]Wg'xf];\ / o;nfO{ 5nkmnsf] lgisif{ 
atfpg'xf];\ . 

cj/f]w a9L ePkl5 aTtLsf] pHofnf] 36\5 . nfdf] tf/df cj/f]w a9L / 5f]6f] tf/df 
cj/f]w sd x'G5 . af:tjdf ca/f]w (R) / tf/sf] nDafO () ;dfg'kftLs (directly 

proportional) x'G5 . R  

k'gM ;dfg nDafO / km/s df]6fO ePsf tf/nfO{ k|of]u u/L aNasf] pHofnf]kgf 
cjnf]sg u/fpg'xf];\ .  

tf/sf] cj/f]w R,tf/sf] df]6fO -uf]nfO{sf] If]qkmn (cross sectional area) ;Fu} 

Jo'Tj|mdfg'kftL (inversely proportional)x'G5 . cyf{t\\R 

a  

A

P Q
cj/f]w gfKg] ;ls{6
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To:t} u/L100 cmnDafO ePsf] tf/sf] k|of]u u/L ;ls{6 k'/f ug'{xf];\ . pSt tf/nfO{ 
l:k|6 NofDkn] ttfpFb} hfg'xf];\ / aNasf] pHofnf]kgf cjnf]sg u/fpg'xf];\ / tnsf] 
tflnsf e/fpg'xf];\ . 

;'rfnssf] tfkj|md a9]kl5 cj/f]w klg a9\5 . 

cjnf]sg tflnsf 

j|m=;= tf/x¿ aNasf] 
rlDsnf]kgf 

lgisif{ 

1. 
10 cm sf] tf/ a9L 

R  
100 cm sf] tf/ sdL 

2. 
kftnf] tf/ -cw{Jof; ;fgf] ePsf]_  

 
afSnf] tf/ -cw{jfo; 7'nf] ePsf]_  

3. 
lr;f] tf/  

 
ttfPsf] tf/  

o;sf] cfwf/df tf/sf] nDafO, tf/sf] df]6fO, tfkj|md, rfnssf] :j¿k, rfns ag]sf] 
j:t'n] ljb\o't\\ cj/f]wnfO{ k|efj kfb{5 eGg] lgisif{ lgsfNg'xf];\ . 

lgisif{ 

ljb\o't\\ cj/f]w tf/sf] nDafO / tfkj|md;Fu ;dfg'kftL x'G5 eg] tf/sf] df]6fO;Fu 
Jo'Tj|mdfg'kftL x'G5 . 

-u_ d"Nofª\sg,k|ltlaDag 

 ljb\o't\ cj/f]w eg]sf] xf] < o;sf] ;ª\s]t / P;cfO{ PsfO n]Vg'xf];\ . 

 cf]x\d cj/f]w kl/efif ug'{xf];\ . 

 ljb\o't\ cj/f]wnfO{ k|efj kfg]{ tTTjx¿ s] s] xf]nfg\ < 

 ;'rfng, cw{rfns / s'rfng j:t' eg]sf] x] xf] < pbfx/0fx¿ lbg'xf];\ . 

 tf/sf] nDafO / df]6fO;Fu cj/f]wsf] s:tf] ;DaGw x'G5 < 

 tf/sf] tf/nfO{ rfns elgG5 t/ Knfli6snfO{ crfns elgG5, lsg < 
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lbg 7/8M ;'rfns Ifdtf, r'DasTj, r'DasLo If]q 

-s_ ljlzi6 pb\b]Zo 

(i) ;'rfns Ifdtfsf] kl/efiff lbg 

(ii) ;'rfns, cw{rfns / s'rfnsx¿sf ;'rfns Ifdtfsf] t'ngf ug{ 

(iii) r'Dassf] w|'jLo / larsf] efusf] r'DasTjsf] k/LIf0f ug{ 

-v_ lzIf0f l;sfOlj|mofsnfk 

 ;'rfnsf] cj/f]w To; ;'rfnssf] nDafO;Fu ;dfg'kftL / To;sf] df]6fO;Fu 
 Jo'Tj|mdfg'kftL x'G5 egL k'g/fj[Tt u/fO{ tnsf] ;DaGwL ljb\ofyL{;dIf b]vfpg] . 

 R  …………………………. (i) 

 R 

a ………………………… (ii) 

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

jf R 

a  

 R = 

a ……………………... (iii) 

 nfO{ ;'rfns cj/f]wsTj elgG5 / cj/f]wsTjsf] Jo'Tj|mdnfO{ ;'rfng Ifdtf 
elgG5 . 

wft'x¿sf] ;'rfng Ifdtf a9L / cwft'x¿sf] ;'rfng Ifdtf sd x'G5 . ;'rfnssf] 
;'rfng Ifdtf ;a}eGbf a9L / s'rfnsf] Ifdtf ;a}eGbf sd x'G5 eGg] s'/f k|i6 
kfg'{xf];\ . 

lj|mofsnfk– 1 

sIffdf ePsf ljb\ofyL{nfO{ ltg ;d"xdf 
ljefhg u/fpg] clg lrqdf b]vfPsf] h:t} 
u/L Pp6f ;d"xnfO{ tfdfsf] tf/, lrd / 
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N S

;]nx¿sf] k|of]u u/L ljb\o't\ kl/ky agfpg nufpg'xf];\ . csf]{ ;d"xnfO{ 6ª\u:6]g tf/ 
jf gfOj|mf]d tf/ k|of]u u/L ljb\o't\\ kl/ky agfpg nufpg'xf];\ . t];|f] ;d"xnfO{ tf/sf] 
k|of]u gu/L wfuf] k|of]u ug{ nufpg'xf];\ / cjnf]sg ug{ nufO{{ k|To]s ;d"xdf s] s] 
km/s x'Fbf] /x]5 km/s eGg nufpg'xf];\ / sf/0f;lxt lgisif{ n]Vg nufpg'xf];\ . 

lgisif{ 

klxnf] kl/kydf rlDsnf] aTtL aN5 . -;'rfns tf/sf] k|of]u_ 

bf];|f] kl/kydf dw'/f] aTtL aN5 . -cw{rfns tf/sf] k|of]u_ 

t];|f] kl/kydf aTtL aNb}g . -s'rfns_ 

lj|mofsnfk–2 

Pp6f 58 r'Das / s]xL ;;fgf lkgx¿ lng'xf];\ . ljb\ofyL{ efO 
alxgLx¿nfO{ lrqdf b]vfPsf] h:t} u/L 58 r'Dassf]lar 
efult/ lkg /fVg nufpg'xf];\ t/ Tof] ToxfF gc8\lssg s'g} Ps 
5]p -Ncyjf S pole_ lt/ hfG5 . o;f] x'g'sf] sf/0f r'DasTjsf] dfqf w|'jLo If]qdf a9L 
/lardf guGo x'G5 egL k|i6 kfg'{xf];\ . 

-u_ d"Nofª\sg, k|ltlaDag 

 ;'rfng ;Ifdtf eg]sf] s] xf] / of] Ifdtf s]df a9L x'G5 < 

 r'DasTj eg]sf] s] xf] / oL sxfF a9L x'G5 < 

 

lbg 9 M r'DasLo If]q / r'DasLo an/]vf 

-s_ ljlzi6 pb\b]Zox¿ 

(i) r'DasLo If]qsf] kl/efiff lbg 

(ii) s'g} klg r'Dassf] r'DasLo If]q kTtf nufpg 

(iii) r'DasLo an /]vfsf] kl/efiff lbg 

(iv) 58 r'Dassf] pTt/L w|'j ef}uf]lns blIf0f kmsf{pFbf jf ef}uf]lns pTt/ lt/ 
 kmsf{pFbf aGg] an/]vfsf] jj|mkydf sf]g{  

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

 sIffdf /x]sf] 6]an jf ljb\ofyL{sf] 8]:sdf Pp6f 58 r'Das /fVg'xf];\ / To;sf] 
 glhs / cln 6f9f kmnfdsf 6'j|mf jf lsnfx¿ /fVg'xf];\ . r'Das glhssf 
 kmnfdsf 6'j|mf jf lsnfx¿ cfk"mlt/ cfsif{0f ub{5 / 6f9fsf]nfO{ ub}{g . ;f]xL 
 lj|mofsnfkåf/f ljb\ofyL{nfO{ r'Dassf] kl/efiff lbg nufpg'xf];\ . 
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r'Dasn] cfk\mgf] jl/k/L hxfF;Dd r'DasLo j:t'nfO{ c;/ ub{5, To;nfO{ r'DasLo If]q 
elgG5 egL k|i6 kf/L tnsf] lj|mofsnfku/fpg'xf];\ . 

lj|mofsnfk-1 

 6]andf /flvPsf] af]8{df ;]tf] sfuhnfO{ /fVg'xf];\ . ;]tf] sfuhsf]lardf Pp6f 
58 r'DasnfO{ /fVg'xf];\ / To;sf] jl/kl/ /]vf lvRg'xf];\ . af]8{ jl/kl/ /x]sf ;a} 
r'DasLo j:t'x¿ x6fpg'xf];\ .  

 58 r'Dassf] pTt/L w|'j glhs} Pp6f sDkf;nfO{ /fVg'xf];\ / sDkf;sf] l;of] 
l:y/ ePkl5 pSt l;of]sf] 6'Kkf]df lrx\g nufpg'xf];\ . sDkf;sf] blIf0fL w|'jnfO{ 
6'Kkf]n] b]vfPsf] 7fFpdf k]m/L gofF yf]Knf] nufpg'xf];\ .  

 58 r'Dassf] blIf0fL w|'jsf] glhs sDkf; gcfpGh]n of] k|lj|mof bf]xf]¥ofpg'xf];\ . 
;a} yf]Knfx¿nfO{ hf]8\g'xf];\ . Pp6f jj|m/]vf kfpg'x'g]5 . sDkf;nfO{ r'Dassf] 
pTt/L w|'jsf] ljleGg ljGb'df /fv]/ ;f]xL k|lj|mofnfO{ w]/} k6s bf]xf]¥ofpg'xf];\ . 
r'Dassf] jl/kl/ w]/} cf]6f r'DasLo an/]vfx¿ kfpg'x'g]5 .  

 t;y{ 58 r'Dassf] jl/kl/ w]/} cf]6f r'DasLo an/]vfx¿ /x]sf x'G5g\ . o; 
k|of]usf] cfwf/df r'DasLo an /]vfsf] kl/efiff atfpg nufpg'xf];\ . 

 

 

 

 

 

 

 

 

 

;fjwfgLx¿ 

 58 r'Dassf] jl/kl/ lvlrPsf] /]vfnfO{ e"r'Dassf] r'DasLo If]q;Fu ;Gt'ng 
 ug'{kb{5 .  

 af]8{ jl/kl/ /x]sf ;a} r'DasLo j:t'x¿ x6fpg'kb{5 . 

-u_ d"Nofª\sg, k|ltlaDag 

 r'DasLo an/]vf eg]sf] s] xf] < oL /]vfx¿ s;/L aG5g\ < 
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 r'DasLo an/]vf lvRbf Wofg lbg'kg]{ s'/fx¿ s] s] x'g\ < 

 t6:y ljGb' eg]sf] s] xf] < 

lbg 10M e"r'DasTj, lbskft, cjkft 

-s_ ljlzi6 pb\b]Zo 

(i) e"r'DasTjsf] kl/efiff lbg  

(ii) lbskft / cjkftsf] JofVof ug{  

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

 :jtGq ¿kdf em'G8\ofOPsf] r'Das jf sDkf; lsg ;w}“ pTt/ / blIf0f lbzflt/ 
kms]{/ a:5 < cjkft / lbskft eg]sf] s] xf] < logLx¿sf] dfg w|'j / 
e"dWo/]vfdf slt slt x'G5 < dfg km/s km/s 7fpFdf km/s km/s lsg x'G5 < 
e"r'DasTj eg]sf] s] xf] < h:tf k|Zgx¿ljb\ofyL{nfO{ ;f]Rg nufO{ ;f]r]sf] s'/f 
eGg nufpg'xf];\ / lgDg lgisif{ lbg'xf];\ .  

 lgisif{k[YjLsf] r'DasLo u'0fn] ubf{g} :jtGqtfk"j{s 3'Dg ;Sg]u/L e'mG8\ofOPsf] 
r'Das jf sDkf; ;w} pTt/ / blIf0f lbzflt/ kms]{/ a:b5 eGb} lbskft / 
cjkft zLif{sdf k|j]z ug'{xf];\ . 

 cjkft k[YjLdf 7fpFcg';f/ km/s km/s x'G5 / k[YjLdf r'DasLo e"dWo/]vfdf 
cjkftsf] dfg z"Go x'G5 eGb} lel8of] b]vfO{{ 5nkmn u/fpg'xf];\ . ;fy ;fy} 
kmnfdsf wfpdf r'DasLo u'0f x'g'sf] sf/0f klg e"r'DasTjg} xf] / lbskft / 
cjkft sf]0fx¿ e"r'DasTjn] ubf{g} aGb5g\ egL k|i6 kfg'{xf];\ . 

-u_ d"Nofª\sg, k|ltlaDag 

 cjkft eg]sf] s] xf] < o;sf] ljz]iftfx¿ pNn]v ug'[{xf];\ .  

 58 r'Dassf] pTt/L w|'jnfO{ k[YjLsf] ef}uf]lns pTt/L w'j|lt/ kmsf{pFbf 
 o;sf] r'DasLo If]qleq aGg] r'DasLo an/]vfx¿ lrqdf b]vfpg'xf];\ . 

 t6:y laGb' eg]sf] s] xf]  < :jtGq ¿kdf 3'Dg ;Sg] u/L em'G8\ofOPs]f 
 r'Das pTt/ blIf0f lbZfflt/ kms{G5, lsg < 

 k[YjLsf] r'DasLo blIf0f w|'j / r'DasLo pTt/L w|'j sxfF sxfF kb{5g\, 
 n]Vg'xf];\ . 

 s'g} 7fpFsf] cjkftsf] dfg s;/L gflkG5 < 5f]6s/Ldf n]Vg'xf];\ . 

 k[YjLsf] blIf0fL ufnfw{df cjkftsf] dfg 90°x'G5, lsg < 
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+ –

P Q

 kl/of]hgf sfo{  

1. Pp6f ;fgf] sfuh lng'xf];\ / To;df d}g bNg'xf];\ . pSt 
sfuhnfO{ cfuf]df  
 ttfpg'xf];\ . 6]andfly Pp6f 58 r'Dassf] blIf0fL w|'j 
ef}uf]lns pTt/L w|'jlt/ kg]{ u/L  /fVg'xf];\ . r'DaseGbf dfly d}g 
blnPsf] sfuhnfO{lardf r'Das kg]{ u/L /fVg'xf];\ .  
 ca sfuhdfly kmnfdsf] w'nf] 5s{g'xf];\ . r'DasLo 
an/]vfx¿ s;/L b]vf k5{g\,  cjnf]sg ug'{xf];\ . 

2. lrqdf b]vfOPsf] h:t} ljb\o't\ kl/ky agfpg'xf];\ / PQ df  Pp6f df]6f] tf/ /fVg'xf];\ 
/ aTtLsf] pHofnf]kg cjnf]sg  ug'{xf];\ . To:t} ul/ olb PQ tf/sf] df]6fO kl/jt{g gu/L 
 nDafO bf]Aa/ ubf{ aTtLsf] pHofnf]kgfdf s] c;/ kb{5,  cjnf]sg u/L lgisif{ 
n]Vg'xf];\ .  

Kf|of]ufTds sfo{ 

Kf|of]u g+ * M k|of]uzfnfdf cf]xdsf] lgod k|dfl0ft ug{  

cfjZos ;fdu|L 

ljb\o't\Lo aNa, Aof6«L, ;'rfns tf/, l:jr, Pld6/, 
ef]N6ld6/, ljb\o't\ cj/f]w 

l;b\wfGt 

tfkj|md / cGo ef}lts cj:yfx¿ l:y/ /x]df kl/kydf 
axg] ljb\o't\sf] dfqf / ljb\o't\ rfk ;w}F ;dfg'kflts x'G5 . 

k|of]u ljlw 

 lrqdf b]vfPh:t} u/L Aof6«L, cj/f]w, ef]N6ld6/, 
 Pld6/, l:jr h8fg u/L Pp6f ljb\o't\ kl/ky tof/ 
 ug'{xf];\ . 

 Aof6«Lx¿sf] ;ª\Vof km/s km/s k/L kl/kydf axg] ljb\o't\ / kf]6]lG;on km/ssf] 
 dfqfnfO{ gfKg'xf];\ / tnsf] cjnf]sg tflnsfdf gf]6 ug'{x]f;\ . 

cjnf]sg tflnsf 

j|m=;+= Aof6«Lsf] ;ª\Vof ef]N6]h (V)  s/]G6 (i) 
cj/f]w Ö 

V
I  

 

 

    

A

V
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lgisif{ 

ljb\o't\ rfk kl/kydf axg] s/]G6;Fu ;dfg'kflts x'G5 . 

;fjwfgL 

 ef]N6ld6/nfO{ ;dfgfGt/ hf]8\g'kb{5 . 

 Pld6/nfO{ >]0fLj|md hf]8\g'kb{5 . 

 ljb\o't\ kl/kysf] lgdf{0f ;fjwfgLk"j{s ug'{kb{5 . 

 

k|of]u g+ ( M ljb\o't\ cj/f]wnfO{ k|efj kfg]{ tTTjx¿ kTtfnufpg 
cfjZos ;fdu|L 

;'rfns tf/, Aof6«L, ljb\o't\Lo aNa, l:jr, gfOj|mf]d tf/, l:k|6 NofDk 

l;b\wfGt 

 ljb\o't\ cj/f]w tf/sf] nDafO / tfkj|md;Fu ;dg'kflts x'G5 eg] tf/sf] df]6fO;Fu 
Jo'Tj|mdfg'kflts x'G5 . 

k|of]u ljlw 

 dflysf] lj|mofsnfksf] lrqdf b]vfOP h:t} ;]n, aNa, l:jr / Pld6/ hf]8]/ kl/ky 
 agfpg'xf];\ . 

 10cm / 50cm nDafO ePsf ;dfg df]6fOsf b'O{ cf]6f gfOj|mf]d tf/nfO{ PQ Uofkdf 
 hf]8LaNasf] pHofnf] cjnf]sg ug'{xf];\ . 

 ;dfg nDafO / km/s df]6fO ePsf b'O{ cf]6f tf/sf] k|of]u u/L k'gMPQ Uofk hf]8LaNasf] 
 pHofnf]kg cjnf]sg ug'{xf];\ . 

 50cm nDafO ePsf] tf/ k'g ;ls{6 k'/f u/L ;f] tf/nfO{ l:k|6 NofDkn] ttfpFb} uO{ 
 aNasf] pHofnf]kgf cjnf]sg ug'{xf];\ / lgDgcg';f/sf] tflnsf eg'{xf];\ . 

j|m=;+= ljj/0f aNasf] rlDsnf]kg lgisif{ 
1. 10cm sf] tf/   
 50cm sf] tf/   
2.  kftnf] tf/   
 df]6f] tf/   
3. ttfPsf] tf/   
 lr;f] tf/   
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lgisif{ 

 ljb\o't\ cj/f]w tf/sf] nDafO / tfkj|md;Fu ;dfg'kflts x'G5 eg] tf/sf] df]6fO;Fu 
Jo'Tj|mdfg'kflts x'G5 . 

 

k|of]u g+ !) M r'DasLo If]q / r'DasLo an /]vfsf] k|of]u u/L b]vfpg 

cfjZos ;fdu|L58 r'Das, sDkf;, l;;fsnd, ;]tf] sfuh, yDalkg, 8«f]O« af]8{ 

l;b\wfGt 

58 r'Dassf] pTt/L w'j|af6 ;'? eO{ blIf0fL w'j|df cGTo x'g] jj|m/]vfnfO{ r'DasLo an/]vf 
elgG5 . 

k|of]u ljlw  

 Pp6f ;]tf] sfuh lng'xf];\ / To;nfO{ 8«f]Oª af]8{df yDalkgn] 6fF:g'xf];\ / 6]a'ndf 
 /fVg'xf];\ . 

 sfuhsf]lardf 58 r'Das /fv]/ o;sf] jl/kl/ l;;fsndn] /]vf lvRg'xf];\ . 

 6]a'n jl/kl/ /x]sf cGo r'DasLo j:t'x¿ x6fpg'kb{5 . 

 58 r'Dassf] pTt/L w'j|sf] glhs} Pp6f sDkf;nfO{ /fVg'xf];\ / sDkf;sf] l;of] l:y/ 
 ePkl5 pSt l;of]sf] 6'Kkf]df l;;fsndn] lrx\g nufpg'xf];\ . 

 sDkf;sf] blIf0fL w'j|nfO{ cl3sf] yf]Knf]df kg]{ u/L sDkf;nfO{ /fVg'xf];\ / l;of]sf] 6'Kkf]n] 
 b]vfPsf] 7fpFdf km]l/ gofF yf]Knf] nufpg'xf];\ . 

 58 r'Dassf] blIf0fL w'j|sf] glhs sDkf; gcfpGh]n o; k|lj|mof bf]xf]¥ofpg'xf];\ . 

 ca ;a} yf]Knfx¿nfO{ hf]8\g'xf];\ / lrqdf h:tf] jj|m/]vf agfpg'xf];\ . 

 sDkf;nfO{ r'Dassf] pTt/L w'j|sf] ljleGg laGb'df /fv]/ ;f]xL k|lj|mofnfO{ w]/} k6s 
 bf]xf]¥ofpg'xf];\, r'Dassf] jl/kl/ w]/} cf]6f r'DasLo an/]vfx¿ agfpg'xf];\ . 

lgisif{ 

 58 r'Dassf] jl/kl/ w]/} cf]6f r'DasLo an/]vfx¿ /x]sf x'G5g\ .  

;fjwfgLM 

 6]an jl/kl/ /x]sf ;a} r'DasLo j:t'x¿ x6fpg'kb{5 . 
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PsfO M  8 tTTjx¿sf] juL{s/0f 

 cg'dflgt 3G6L M 11(9+2) 

1. l;sfO pknlAw 

(i) tTTjdf k/df0f'x¿sf] ;+/rgf :ki6 x'g] u/L On]S6«f]lgs ljGof; u/L b]vfpg  

(ii)  ;+o'HotfnfO{ tTTjx¿sf] ;+of]hg Ifdtfsf] -valency_ ¿kdf kl/efiff lbg  

(iii)  /]l8sn / cfof]gsf] pbfx/0f;lxt JofVof ug{  

(iv)  s]xL ;fwf/0f of}lusx¿sf] cf0fljs ;"q n]Vg . 

2. ljifo j:t' ljefhg / l;sfO ;fdu|L 

lbg ljifo j:t' l;sfO ;fdu|L 

1 tTTjsf] k/df0f' 
;+/rgf  

tTTjsf] k/df0f'sf] ;+/rgf ePsf] k\mnf; sf8{ 
/ d]6fsf8{, 9f]sfsf] tfNrf  jf r'n];L, tf/, 
cfn', df6f], d}g, sDkf;, k]lG;n, O/]h/, ;fbf 
sfkL . 

2 On]S6«f]lgs ljGof; On]S6«f]lgs ljGof; b]vfpg]  k\mnf; sf8{ / 
d]6fsf8{, sfkL, k]lG;n, sDkf; . 

3 On]S6«f]lgs ljGof; On]S6«f]lgs ljGof; b]vfpg]  k\mnf; sf8{ / 
d]6fsf8{, sfkL, k]lG;n, sDkf; . 

4 Eofn]G; On]S6«f]g / 
Eofn]G;L  

tf/sf 6'j|mf, ; ;fgf cfsf/sf cfn', . 

Eofn]G; On]S6«f]g / Eofn]G;L b]vfpg] df]8]n, 
d]6fsf8{ . 

5 ljb\o't\ ;+of]hL aG8 
(electrovalent bond) 

ljb\o't\ ;+of]hL aG8 (electrovalent bond) 

b]vfpg] k\mnf; sf8{ / d]6fsf8{ . 

6 ;x ;+of]hL aG8 
(covalent bond) 

ljb\o't\ ;+of]hL aG8 (covalent) b]vfpg] 
k\mnf; sf8{, d]6fsf8{, df6f], d}g / lrKsfpg] 
j:t' . 
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7 /]l8sn / cfof]g  /]l8sn / cfof]g b]vfpg] k\mnf; sf8{ / 
d]6fsf8{ . 

8 c0f';"qsf] cjwf/0f / 
n]Vg] tl/sf 

c0f';"q n]Vg] tl/sfsf] tof/L rf6{, d]6fsf8{ . 

9 c0f';"q n]Vg] cEof; c0f';"q b]vfpg] k\mnf; sf8{ / d]6fsf8{ . 

10/11 Kf|of]ufTds sfo{  

3. ljlzi6 pbb\b]Zo, l;sfO ;xhLs/0f lj|mofsnfk, d"Nofª\sg÷k|ltlaDag 

 

lbg 1M  ljifo j:t' M tTTjsf] k/df0f'x¿sf] ;+/rgf  

-s_ ljlzi6 pb\b]Zo 

 1 b]lv 10 cf]6f;Dd cf0fljs ;ª\Vof ePsf tTTjsf k/df0f'x¿sf] ;+/rgf agfpg  

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

 lj|mofsnfk 1 :tTTjsf] k/df0f'x¿sf] ;+/rgf 

 9f]sfsf] tfNrf  jf 3/df t/sf/L sf6\bf k|of]u x'g] r'n];L s] af6 ag]sf] x'G5 
egL ;]tf]÷sfnf]kf6Ldf k|Zg n]vL ljb\ofyL{larBrain storming techniquek|of]u 
u/L k|ltlj|mof lng] .  

 ljb\ofyL{ Ps cfk;df 5nkmn u/L pSt tfNrf jf r'n];L kmnfd jf 
cfndf]lgodaf6 ag]sf] s'/f atfOlbg] / cfhsf] kf7sf] ljifo j:t' ;'? ug'{xf];\ . 

  To;kl5 ljb\ofyL{nfO{ rf/ jf kfFr ;d"xdf ljefhg ug'{xf];\ . k|To]s ;d"xnfO{ 
tTTjsf] k/df0f'x¿sf] ;+/rgf agfpg cfjZos kg]{ ;fdu|Lx¿sf] ;]6 ljt/0f 
ug'{xf];\ . 

 tTTjsf] k/df0f'x¿sf] ;+/rgf ljlw :ki6;Fu n]lvPsf] js{l;6 klg k|To]s 
;d"xnfO{ ljt/0f ug'{xf];\ . 

js{l;6 

cfjZos ;fdu|L ;fbf sfkL, k]lG;n, O/]h/, sDkf; . 

k|of]u ljlw;a}eGbf klxnf ljb\ofyL{nfO{ ;fbf sfkLdf k]lG;n / sDkf;sf] ;xfotfn] 
;]n agfpg nufpg'xf];\ . ;]n cfjZostfcg';f/ yKb} hfg eGg] . ;]n agfO ;s]kl5 
2n2 ;"qcg';f/ klxnf] ;]ndf 2 cf]6f, bf];|f]df 8 cf]6f, t];|f]df 18 cf]6f nufO{t o:t} 
u/L On]S6f]gx¿ /fVg nufpg'xf];\ . 
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js{l;6cg';f/ k|of]ufTds lj|mofsnfk ;d"xut ¿kdf ug{ nufpg'xf];\ . lzIfsn] 
cfjZos ;xhLs/0f / ;xof]u ug'{xf];\ . ca k|of]usf] glthf gf]6 ug{ 
nufpg'xf];\ . k|To]s ;d"xn] lgsfn]sf] glthf k|:t't ug{ nufO{{ cfjZos 
k[i7kf]if0f lbg'xf];\ . tTkZrft\\ tTTjsf] k/df0f'sf] ;+/rgf sfkLdf n]Vg 
nufpg'xf];\ . cGtdf tTTjsf] k/df0f'sf] ;+/rgf :ki6 x'g] u/L lgisif{df k'Ug'xf];\ . 

lgisif{ M On]S6«f]g 3'Dg] af6f]nfO{ ;]n elgG5 . klxnf] ;]ndf clwstd 2 cf]6f, 
bf];|f]df 8 cf]6f / t];|f]df 18 cf]6f On]S6«f]g eg{ ;lsG5 .  

lj|mofsnfk 2: tTTjsf] k/df0f'x¿sf] ;+/rgf 

 sIffsf ljb\ofyL{nfO{ kfFr÷5 ;d"xdf ljefhg u/L k|To]s ;d"xsf ljb\ofyL{nfO{  
kmnfdsf] tf/sf 6'j|mfx¿ / cfn'sf 20 cf]6f hlt ;fgf bfgfx¿ lng  
nufpg'xf];\ . 

  cGo k/df0f'x¿sf] -1 b]lv 10 ;Dd_ sf] df]8]nsf] ;+/rgf tkl;ndf pNn]v eP 
adf]lhdsf] js{ l;6cg';f/ agfpg nufpg'xf];\ . 

  o;/L agfpFbf af]/ -Bohr_ sf] 2n2 lgodsf cfwf/df klxnf] ;]ndf a9Ldf 2 
cf]6f cfn', bf];|f] / t];|f] ;]ndf 8/8 cf]6f cfn' / afFsLnfO{ rf}yf] ;]ndf /fVg 
nufpg'xf];\ . 

 k|To]s ;d"xn] agfPsf] k/df0f'sf] df]8]nsf] ;+/rgf k|:t't ug{ nufO{{ cfjZos 
k[i7kf]if0f lbg'xf];\ . 

js{l;6 

cfjZos ;fdu|L tf/sf 6'j|mf, ;;fgf cfsf/sf cfn' . 

k|of]u ljlw ;a}eGbf klxnf ljb\ofyL{nfO{ tf/sf 6'j|mfnfO{ k|of]u u/]/ 2 cf]6f cfn'nfO{ 
To;leq l5/fpg nufpg'xf];\ / tf/sf] ;]n agfpg nufpg'xf];\ . clg csf]{ tf/nfO{ 
k|of]u u/]/ 8 cf]6f cfn' To;leq l5/fpg nufO{{ klxnf]eGbf 7'nf] ;]n agfpg 
nufpg'xf];\ . To;}u/L csf]{df klg ;f]xL cg'¿k8 cf]6f /fVg nufO{{ csf]{ ;]n agfpg 
nufpg'xf];\ . ;]n cfjZostfcg';f/ yKb} hfg eGg] .  

o; lj|mofsnfksf] cfwf/df tTTjsf] k/df0f'sf] ;+/rgf sfkLdf n]Vg nufpg'xf];\ . 
cGtdf tTTjsf] k/df0f'sf] ;+/rgf :ki6 x'g] u/L lgisif{df k'Ug'xf];\ . 

lgisif{ 

2n2 ;"qcg';f/ ;]n jf ;a;]ndf On]S6«f]gsf] ljt/0f On]S6«f]lgs ljGof; xf] . On]S6«f]g 
kfOg] d'Vo ;Defjgf ePsf] Go'lSno; jl/kl/sf] If]q ;a ;]n xf] . hxfF K;]ndfs , 
L;]ndf  s /p, M;]ndf  s,  p / d  tyf N df  s, p, d / f ;a ;]n /x]sf x'G5g\ .  
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-u_  d"Nofª\sg÷ k|ltlaDag 

1. k|To]s ljb\ofyL{nfO{ cfh l;s]sf] s'g} ltg cf]6f dxTTjk"0f{ s'/fx¿ vfnL sfuhdf 
n]vL leTtfdf 6fF:g nufpg'xf];\ . 

2. k|To]s ljb\ofyL{nfO{ 1 b]lv 10 ;Ddsf tTTjx¿dWo] s'g} rf/ cf]6f tTTjx¿sf] 
df]8]nsf] ;+/rgf agfP/ Nofpg nufpg'xf];\ / sIffdf cfkm"n] agfPsf] df]8]n 
kfn}kfnf] j0f{g ug{ eGg] . 

3. s:tf kbfy{x¿nfO{ tTTj elgG5 < pbfx/0f lbP/ k|i6 kfg{ nufpg'xf];\ . 

4. ;]n tyf ;a ;]n s]nfO{ elgG5 < 
 

lbg 2 /3 M  ljifo j:t' M On]S6«f]lgs ljGof; 

-s_ ljlzi6 pb\b]Zo 

 11 b]lv 20 ;Ddsf tTTjx¿sf]  ;a;]nsf] cfwf/df On]S6«f]lgs ljGof; u/L 
 k|:t't ug{  

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

 lj|mofsnfk 1 :On]S6«f]lgs ljGof; 

 ljb\ofyL{nfO{ rf/ jf kfFr ;d"xdf ljefhg ug'{xf];\ . 

 2n2 lgodsf] af/]df Think Pair Share technique k|of]u u/L ljb\ofyL{lar 5nkmn 
u/fO cg'ej cfbfg k|bfg ug{ nufpg'xf];\ . 

 tof/L rf6{sf] dbtn] s, p, d, f ;a;]n / ltgLx¿sf] On]S6«f]g jxg Ifdtf k|i6 
kfg'{xf];\ . 

 k|To]s ;d"xnfO{ Ps÷ Ps  cf]6f d]6fsf8{ ljt/0f u/L j|mdz M sfa{g, lgog, 
;f]l8od, Snf]l/g / kf]6fl;od k/df0f'x¿sf] ;+/rgf 5nkmn u/L s, p, d, f 
;a;]ncg';f/ ljb\ofyL{nfO{ n]Vg nufpg'xf];\ . 

 k|To]s ;d"xn] agfPsf] tTTjsf] On]S6«f]lgs ljGof; s, p, d, f ;a;]ncg';f/ k|:t't 
ug{ nufO{{ cfjZos k[i7kf]if0f lbg'xf];\ . cGtdf tTTjsf] On]S6«f]lgs ljGof; s, p, 
d, f ;a;]ncg';f/ cjwf/0ff ;DaGwL lgisif{df k'Ug'xf];\ . 

 

 

 

 

 

js{l;6 

cfjZos ;fdu|L M k]g, sfkL, k]lG;n, sDkf; . 

k|of]u ljlwM ;aeGbf klxnf ljb\ofyL{x¿nfO{ On]S6«f]lgs ljGof;dfs, p, d, f 
;a;]ndf ul/g] On]S6«f]gx¿sf] ljt/0fdf 1S, 2S, 2P, 3S, 3P, 
4S,…………..j|mdzM 2 , 6, 10/ 14 u/L ljefhg ug{ nufpg] / To;}sf] cfwf/df 
;a;]ndf On]S6f]lgs ljGof; ug{ nufpg] .



96 

 

 

js{l;6cg';f/ k|of]ufTds lj|mofsnfk ;d"xut ¿kdf ug{ nufpg'xf];\ . lzIfsn] 
cfjZos ;xhLs/0f / ;xof]u ug'{xf];\ . ca k|of]usf] glthf gf]6 ug{ nufpg'xf];\ . 
k|To]s ;d"xn] lgsfn]sf] glthf k|:t't ug{ nufO{{ cfjZos k[i7kf]if0f lbg'xf];\ . o;/L 
tTTjsf] k/df0f'sf] ;+/rgf sfkLdf n]Vg nufpg'xf];\ . cGtdf tTTjsf] k/df0f'sf] ;+/rgf 
:ki6 x'g] u/L lgisif{df k'Ug'xf];\ . 

 

-u_ d"Nofª\sg÷ k|ltlaDag 

1. On]S6f]g ljGof; s] xf] <tTTjsf] On]S6f]g ljGof; ug]{ k|lj|mof k|:t't ug'{xf];\ . 

2. tTTjx¿sf] On]S6f]g ljGof; lsg ul/G5 < 

3. k|To]s ljb\ofyL{n] lgof]g, lgs]n, tfdf h:tf tTTjx¿sf] On]S6«f]lgs ljGof;  
 s, p, d, f ;a;]ncg';f/ n]vL sIffdf k|:t't ug'{xf];\ . 

4. tn lbOPsf tTTjx¿sf] ;a;]nsf] cfwf/df On]S6«f]lgs ljGof; ug{ nufpg'xf];\ . 

  sfa{g, ;Nkm/, DofUg]l;od,  kmf]:kmf]/;, SoflN;od 

 

lbg 4 M  ljifo j:t' M Eofn]G; On]S6«f]g / Eofn]G;L  

3. ljlzi6 pb\b]Zo, l;sfO ;xhLs/0f lj|mofsnfk, d"Nofª\sg÷k|ltlaDag 

-s_ ljlzi6 pb\b]Zo 

1. 1 b]lv 20 ;Ddsf tTTjx¿sf] Eofn]G; On]S6«f]g atfpg 

2. 1 b]lv 20 ;Ddsf tTTjx¿sf]  Eofn]G;L atfpg 

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

 lj|mofsnfk 1 Eofn]G; On]S6«f]g / Eofn]G;L 

 Mix, freeze, pairtechniquesf] k|of]u u/L Eofn]G; On]S6f]g / Eofn]G;Lsf] af/]df 
;a}  ljb\ofyL{nfO{  s'g}  7fpFdf  pleg,  lzIfssf]  ;ªs]tcg';f/ ldl;g,  
cl8g,  glhssf]  ;fyL;Fu  hf]8L  agfpg nufpg'xf];\ .kf/df0fljs  
;+/rgfsf lrqx¿b]vfO{{ To;sf] clGtd ;]ndf /x]sf On]S6«f]gx¿sf] 

lgisif{  

ljleGg ;j ;]nx?df lglZrt lgodsf] cfwf/df On]S6f]gx?sf] j|mdab\w 
ljt/0fnfO{ On]S6«f]lgs ljGof; elgG5 .  
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;ª\Vofaf/] Pscfk;df  pleP/  cGt/lj|mof ug{ nufpg'xf];\,  lzIfssf]  
;ª\s]tcg';f/  k'gM  pSt  lj|mofsnfk bf]xf]¥ofP/ljleGg ;a;]ndf 
On]S6«f]gx¿sf] ;ª\Vofaf/] ;fyL;Fu Ps cfk;df cGt/lj|mof ug{ nufpg'xf];\ 
. 

 kf/df0fljs  ;+/rgfsf lrqx¿b]vfO{{ To;sf] clGtd ;]ndf /x]sf 
On]S6«f]gx¿sf] ;ª\Vof n]Vg nufpg'xf];\ . 

 To;kl5 k|To]s ;d"xsf ljb\ofyL{nfO{ tn lbOPsf] js{l;6df pknAw 
;fdu|Lx¿sf] k|of]u u/]/ ljleGg ;a;]ndf On]S6«f]gx¿sf] ;ª\Vof b]vfpg 
nufpg'xf];\ . 

 k|To]s ;d"xsf ljb\ofyL{nfO{ Ps Ps  cf]6f d]6fsf8{ ljt/0f u/L j|mdz M 
clS;hg, ;f]l8od, Snf]l/g / SoflN;od k/df0f'x¿sf]  Eofn]G; On]S6«f]g  
n]Vg nufpg'xf];\ . 

 k/df0fljs ;+/rgfsf lrqx¿ agfpg tnsf] js{l;6ljb\ofyL{nfO{ pknAw 
u/fpg'xf];\ . 

 

 

 

 

 

 

 

 

js{l;6cg';f/ k|of]ufTds lj|mofsnfk ;d"xut ¿kdf ug{ nufpg'xf];\ . lzIfsn] 
cfjZos ;xhLs/0f / ;xof]u ug'{xf];\ . ca k|of]usf] glthf gf]6 ug{ nufpg'xf];\ . 
k|To]s ;d"xn] lgsfn]sf] glthf k|:t't ug{ nufO{{ cfjZos k[i7kf]if0f lbg'xf];\ . o;/L 
tTTjsf] k/df0f'sf] ;+/rgf sfkLdf n]Vg nufpg'xf];\ . cGtdf tTTjsf] k/df0f'sf] ;+/rgf 
:ki6 x'g] u/L lgisif{df k'Ug'xf];\ . k|To]s ;d"xnfO{ kfn} kfnf] cfk"mn] tof/ kf/]sf] 
df]8]nsf] ;xfotfn] Eofn]G; On]S6«f]g agfpg nufpg'xf];\ . pSt Eofn]G; On]S6«f]gn] 
tTTjsf] Eofn]G;L lgwf{/0fdf v]Ng] e"ldsfaf/] 5nkmn ug{ nufpg'xf];\ . clg k|To]s 
tTTjx¿sf]] Eofn]G;L n]Vg nufO{{ sIffdf k|:t't ug{ nufpg'xf];\ / cfjZos k[i7kf]if0f 
lbg'xf];\ . cGtdf tTTjsf] Eofn]G; On]S6«f]g / Eofn]G;Lsf] cjwf/0ff ;DaGwL lgisif{df 
k'Ug'xf];\ . 

js{l;6 

cfjZos ;fdu|L M k/df0fljs ;+/rgfsf lrqx¿, tf/sf 6'j|mf / ;;fgf 
cfsf/sf cfn' . 

k|of]u ljlw M ;aeGbf klxnf ljb\ofyL{x¿nfO{ tf/sf 6'qmfnfO{ k|of]u u/]/ 2 
cf]6f cfn'nfO{ To;leq l5/fpg nufpg] / tf/sf] k|of]uaf6 ;]n  agfpg 
nufpg] . clg csf]{ tf/nfO{ k|of]u u/]/ 8 cf]6f cfn' To;leq l5/fpg nufO{ 
klxnf]eGbf 7'nf] ;]n agfpg nufpg] . To;}u/L csf]{df klg ;f]xL cg'?k 8 
/fVg nufO{ t];|f] ;]n agfpg nufpg] . ;]nsf] ;ª\Vof / On]S6«f]gsf] ;ª\Vof 

}
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lgisif{ M k/df0f'sf] ;a}eGbf aflx/L ;]ndf /x]sf] On]S6«f]gsf] ;ª\VofnfO{ Eofn]G; On]S6«f]g / 
Pp6f tTTjsf] csf]{ tTTj;Fu ;+of]hg ug]{ IfdtfnfO{ To; tTTjsf]  Eofn]G;L elgG5 . 

-u_ d"Nofª\sg÷k|ltlaDag 

1. ;+o'Hotf eg]sf] s] xf] < of] s;/L lgwf{/0f ul/G5 < 

2. ;+o'Hotf ;"rs On]S6«f]g eg]sf] s] xf] < 

3.  lbOPsf tTTjx¿sf] ;+o'Hotf ;"rs On]S6«f]gx¿ kTtf nufO{{ ;+o'Hotf kTtf 
 nufpg'xf];\ . 

  clS;hg, ;f]l8od, ;Nkm/, kf]6fl;od 

 

lbg 5 M  ljifo j:t' M ljb\o't\ ;+of]hL aG8 -electrovalent bond_ 

3. ljlzi6 pb\b]Zo,l;sfO ;xhLs/0f lj|mofsnfk, d"Nofª\sg÷ k|ltlaDag  

-s_ ljlzi6 pb\b]Zo 

 (i) Electrovalent aG8sf] kl/efiff atfpg 

 (ii) Electrovalent of}lussf] ;+/rgf agfpg  

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

 lj|mofsnfk 1 :ljb\o't\ ;+of]hL aG8 

 Brainstoriming technique sf] k|of]u u/L 9f]sfsf] r'Ssnn] 9f]sfsf b'O{{ cf]6f 
 efunfO{ s;/L hf]8]sf] x'G5 egL k|Zg ug'{xf];\ .o;sf] cfwf/df yk s'/f :ki6 kfb}{ 
 b'O{{ cf]6f k/df0f'larsf] cfsif{0f an aG8 xf] egL atfOlbg'xf];\ . 

 To;kl5 ljb\ofyL{nfO{ sIffsf] cfsf/cg';f/ rf/ jf kfFr ;d"xdf ljefhg  
 ug'{xf];\ . 

  tof/L rf6{sf] dbtn] electrovalent (ionic)aG8af/] k|i6 kfl/lbg'xf];\ . 

 k|To]s ;d"xnfO{ Ps Ps  cf]6f d]6fsf8{ ljt/0f u/Ltkl;nsf] js{l;6cg';f/ 
 j|mdzM ;f]l8od Snf]/fO8, ;f]l8od cS;fO8, SoflN;od cS;fO8, DofUg]l;od 
 Snf]/fO8x¿sf] ;+/rgf n]Vg nufpg'xf];\ . 

 k|To]s ;d"xn] tof/ u/]sf] ;f]l8od Snf]/fO8, ;f]l8od cS;fO8, SoflN;od 
 cS;fO8, DofUg]l;od Snf]/fO8x¿sf] ;+/rgf ljb\ofyL{nfO{  k|:t't ug{ nufO{{ 
 cfjZos k[i7kf]if0f lbg'xf];\ . 

  cGtdf electrovalent aG8;DaGwL lgisif{df k'Ug'xf];\ . 
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js{l;6cg';f/ k|of]ufTds lj|mofsnfk ;d"xut ¿kdf ug{ nufpg'xf];\ . lzIfsn] 
cfjZos ;xhLs/0f / ;xof]u ug]{ / lgDg lgisif{ k|:t't ug'{xf];\ . 

lgisif{ 

b'O{{  cf]6f k/df0f'sf]larsf] cfsif{0f an jG8 xf] . b'O{{  cf]6f k/df0f'af6 of}lus aGbf 
On]S6«f]gsf] n]gb]gaf6 aGg] j08nfO{ ljb\o't\ ;+of]hL aG8 (electrovalent bond) 
elgG5 . 

-u_ d"Nofª\sg÷k|ltlaDag 

1. CaCl2 / NaCl sf of}lusx¿df On]S6«f]gsf] JofVof ug{ nufpg'xf];\ . 

2.  CaCl2/NaCl sf of}lusx¿sf df]8]n s;/L ag]sf 5g\ egL kfn}kfnf] k|:t't ug{ 
 nufpg'xf];\ . 

3. /f;folgs aG8 s]nfO{ elgG5 < of] aG8 s;/L aG5 < 

4. ljb\o't\ ;+of]hL aG8 eg]sf] s] xf]  <  of] s;/L aG5 < 

lbg 6 M  ljifo j:t' M ;x;+of]hL aG8 (covalent bond) 

3. ljlzi6 pb\b]Zo, l;sfO ;xhLs/0f lj|mofsnfk, d"Nofª\sg÷ k|ltlaDag 

-s_ ljlzi6 pb\b]Zo 

1. ;x;+of]hL aG8 (covalent bond)sf] kl/efiff atfpg 

2. ;x;+of]hL of}lusx¿sf] (covalent compounds) ;+/rgfagfpg 

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

 lj|mofsnfk 1 : ;x;+of]hL aG8sf] cjwf/0ff / agf]6 

js{l;6 

cfjZos ;fdu|L M k\mnf; sf8{ / d]6f sf8{ . 

k|of]u ljlw M ;aeGbf klxnf ljb\ofyL{x¿sf] ;d"xnfO{ ;f]l8od Snf]/fO8sf] 
;+/rgf agfpg nufpg] . o;sf nflu ;f]l8od / Snf]l/gsf] On]S6«f]lgs 
ljGof; n]Vg eGg] . To;kl5 ;f]l8odsf] aflx/L ;]ndf ePsf] Pp6f On]S6«f]g / 
Snf]l/gsf] aflx/L ;]ndf ePsf] ;ft cf]6f On]S6«f]gx¿ /x]sf] cj:yfdf ;f]l8od 
k/df0f'sf] aflx/L ;]ndf /x]sf] Pp6f On]S6«f]gaf6 Snf]l/gsf] aflx/L ;]ndf 
/x]sf] ;ft cf]6f On]S6«f]gdf :yfgfGt/0f eP/ uPsf] b]vfpg nufpg] . o;f] 
ubf{ ;f]l8od / Snf]l/g b'O{ cf]6fs} aflx/L ;]ndf cf7 cf7 cf]6f On]S6«f]gx¿ 
eO{ :yfoL On]S6«f]lgs ljGof; x'g hfG5 . o;df ;lhnf]sf] nflu On]S6«f]gsf] 
km/s km/s /ª /fVg ;lsG5 . 
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 Mix, freeze, pairtechniquesf] k|of]u u/L b'O{{  cf]6f k/df0f'larsf] cfsif{0f an 
ljifodf cg'ej cfbfg k|bfg ug{ nufpg'xf];\ .  h;cg';f/ ;a}  ljb\ofyL{  s'g}  
7fpFdf  pleg nufpg'xf];\,  lzIfssf]  ;ªs]tcg';f/ ldl;g],  cl8g],  glhssf]  
;fyL;Fu  hf]8L  agfpg]  / b'O{{  cf]6f k/df0f'larsf] cfsif{0f andf Pscfk;df  
pleP/  cGt/lj|mof  ug{ nufpg'xf];\ . 

  lzIfssf]  ;ª\s]tcg';f/  k'gM  pSt  lj|mofsnfk bf]xf]/ofpg] / ;fyL;Fu Ps 
cfk;df cGt/lj|mofug'{xf];\ . 

 tof/L rf6{sf] dbtn] covalentaG8af/] k|i6 kfl/lbg'xf];\ . 

 k|To]s ;d'xnfO{ Ps Ps  cf]6f d]6fsf8{ ljt/0f u/L j|mdz M kfgL, 
sfa{g8fOcS;fO8, Pdf]lgof of}lusx¿sf] ;+/rgf tnsf] js{l;6df lbOPcg';f/ 
ljb\ofyL{nfO{ n]Vg nufpg'xf];\ . 

 k|To]s ;d"xn] tof/ u/]sf] kfgL, sfa{g8fOcS;fO8, Pdf]lgof of}lusx¿sf]  
;+/rgf ljb\ofyL{nfO{  k|:t't ug{ nufO{{ cfjZos k[i7kf]if0f lbg'xf];\ . cGTodf 
covalentaG8;DaGwL lgisif{df k'Ug'xf];\ . 

 

 

 

 

 

 

 

 

 

js{l;6cg';f/ k|of]ufTds lj|mofsnfk ;d"xut ¿kdf ug{ nufpg'xf];\ . lzIfsn] 
cfjZos ;xhLs/0f / ;xof]u ug'{xf];\ . ca sfo{ljlwaf6 k|fKt glthf gf]6 ug{ 
nufpg'xf];\ . 

 lj|mofsnfk 2 ;x;+of]hL aG8sf] agf]6 

 sIffsf ljb\ofyL{nfO{ kfFr÷ 5 ;d"xdf ljefhg ug'{xf];\ . 

  k|To]s ;d"xsf ljb\ofyL{nfO{ df6f] jf d}gsf] k|of]u u/L H2O, CO2, NH3, CH4 

 c0f'x¿sf] df]8]n agfpg nufpg'xf];\ . 

js{l;6 

cfjZos ;fdu|L M k\mnf; sf8{ / d]6f sf8{ . 

k|of]u ljlw M ;a}eGbf klxnf ljb\ofyL{x¿sf] ;d"xnfO{ sfa{g8fOcS;fO8sf] 
;+/rgf agfpg nufpg] . o;sf nflu sfjag / b'O{ cf]6f clS;hgsf 
k/df0f'x¿df On]S6«f]lgs ljGof; n]Vg nufpg] . To;kl5 sfa{gsf] aflx/L 
;]ndf /x]sf rf/ cf]6f  On]S6«f]g / k|To]s clS;hgsf] aflx/L ;]ndf /x]sf 
5÷5 cf]6f On]S6«f]gx¿dWo] b'O{ cf]6} clS;hgaf6 b'O{ b'O{ cf]6f  On]S6«f]gx¿ 
cfk;df ;fem]bf/L u/L cS6]6 x'G5 /  :yfoL On]S6«f]lgs ljGof; x'g hfG5 . 
o;af6 sfa{g 8fOcS;fO8sf] c0f' aG5 . o;}u/L cGo c0f'x¿sf] klg 
sf]Eofn]G6 aG8 aGg] tl/sf AofVof ug{ nufpg] .
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 km/s km/s k/df0f'sf] nflu km/s km/s /ª\sf] k|of]u ug{ nufpg'xf];\ / tL 
 k/df0f'x¿nfO{ hf]8\g lrKsfpg] j:t'sf] k|of]u ug{ nufpg'xf];\ . 

js{l;6 

cfjZos ;fdu|L M df6f] jf d}g / lrKsfpg] j:t'  . 

k|of]u ljlwM ;a}eGbf klxnf ljb\ofyL{x¿sf] ;d"xnfO{ df6f] jf d}gsf] k|of]u 
u/]/ kfgLsf] ;+/rgf agfpg nufpg] . o;sf nflu df6f] jf d}gsf] k|of]u u/L 
clS;hg k/df0f'sf] On]S6«f]lgs ljGof; agfpg nufpg] . pSt clS;hg 
k/df0f'sf] On]S6«f]lgs ljGof;df xfO8«f]hgsf b'O{ cf]6f k/df0f'x¿sf] On]S6«f]lgs 
ljGof; b]vfO{ lrKsfpg nufpg] . h;df On]S6«f]gx¿ Ps cfk;df ;fem]bf/L 
u/L 8'Kn]6 / cS6]6 cj:yf x'G5 egL b]vfpg nufpg] o;af6 kfgLsf] c0f' 
aG5 . o;}u/L cGo k/df0f'x¿sf] klg On]S6«f]lgs ljGof; ug{ nufpg] . 

 js{l;6cg';f/ k|of]ufTds lj|mofsnfk ;d"xut ¿kdf ug{ nufpg'xf];\ . lzIfsn] 
 cfjZos ;xhLs/0f / ;xof]u ug'{xf];\ . ca sfo{ljlwaf6 k|fKt glthf gf]6 ug{ 
 nufpg'xf];\ . 

lgisif{b'O{{ jf b'O{{eGbf a9L tTTjsf k/df0f'x¿lar On]S6«f]gx¿ ;fem]bf/L u/]/ 
ag]sf] /f;folgs aG8nfO{  ;x;+of]hL aG8 (covalent bond)elgG5 . 

-u_ d"Nofª\sg÷k|ltlaDag 

1. H2O / CO2 sf of}lusx¿sf] df]8]nsf] ;+/rgf agfpg nufpg'xf];\ . 

2. H2O / CO2 sf of}lusx¿ s;/L ag]sf 5g\ egL kfn}kfnf] k|:t't ug{ 
 nufpg'xf];\ . 

3. ;x;+of]hL aG8 s]nfO{ elgG5 < of] aG8 s;/L aG5 egL lrq;lxt AofVof ug{ 
 nufpg'xf];\ . 

4. /f;folgs aG8sf k|sf/x¿ pNn]v u/L ljb\o't\ ;+of]hL aG8  / ;x;+of]hL 
 aG8lar b'O{{ cf]6f km/s atfpg nufpg'xf];\ . 

lbg 7 M  ljifo j:t' M /]l8sn / cfof]g  

3. ljlzi6 pb\b]Zo,l;sfO ;xhLs/0f lj|mofsnfk, d"Nofª\sg÷ k|ltlaDag  

-s_ ljlzi6 pb\b]Zo 

1. /]l8sn / cfof]gsf] kl/efiff atfpg 

2. cfof]gx¿ aGg] k|lj|mof a0f{g ug{  

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

 lj|mofsnfk M /]l8sn / cfof]g  
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 /]l8sn / cfof]g af]8{df n]vL ljb\ofyL{nfO{ Think pair share technique sf] k|of]u 
 u/L 5nkmn u/fpg'xf];\ . 

 k|To]s ljb\ofyL{nfO{ tkl;nsf] js{l;6 pknAw u/fO{ lbOPsf] k|of]u ljlwsf 
 cfwf/df sfo{ ;Dkfbg ug{ nufpg'xf];\ . 

js{l;6 

cfjZos ;fdu|L M k\mnf; sf8{ / d]6f sf8{  

k|of]u ljlw M  /]l8sn / cfof]g eg]sf] s] xf] egL  ;]tf]kf6Ldf k|Zg n]vL 
ljb\ofyL{xs?aLr 5nkmn u/fpg] . To;kl5 ljb\ofyL{x?nfO{ sIffsf] cfsf/ cg';f/ 
rf/ jf kfFr ;d"xdf ljefhg ug]{ . tof/L rf6{sf] dbtn] /]l8sn / cfof]gsf] kl/efiff 
k|i6 kfl/lbg] . o;sf] ;fy} s]xL /]l8sn / ltgLx?sf] ;+o'Hotf yk k|i6 kfg]{ . k|To]s 
;d"xnfO{ Ps Ps cf]6f d]6fsf8{ ljt/0f u/L cfof]g aGg] k|lj|mof  ljb\ofyL{x?nfO{ 
n]Vg nufpg] . k|To]s ;d"xn] tof/ u/]sf] d]6f sf8{sf] ;xfotfn] cfof]g aGg] 
k|lj|mofsf] sf8{ sIffdf k|:t't ug{ nufO{ cfjZos k[i7kf]if0f lbg] . cGtdf /]l8sn / 
cfof]g ;DaGwL lgisif{df k'Ug] . 

js{l;6cg';f/ k|of]ufTds lj|mofsnfk ;d"xut ¿kdf ug{ nufpg'xf];\ . lzIfsn] 
cfjZos ;xhLs/0f / ;xof]u ug'{xf];\ . 

lgisif{ 

of}lusaf6 k|fKt ePsf rfh{o'St k/df0f'  jf k/df0f'sf] ;d"xnfO{ /]l8sn elgG5 . 
/]l8sn Pl;l6s / a]l;s u/L b'O{{ k|sf/sf 5g\ . h:t}M  NaCl df Na+ / Cl-  
/]l8snx¿ x'g\ . cfof]g rfh{o'St k/df0f'nfO{ hgfpF5 . 

-u_ d"Nofª\sg÷k|ltlaDag 

1. /]l8sn / cfof]g eg]sf] s] xf] < oL b'O{{df s] km/s 5 < 

2. kfFr cf]6f /]l8snsf] ;"q n]vL ltgLx¿sf] ;+o'Hotf kfn}kfnf] k|:t't ug{ 
 nufpg'xf];\ . 

3. /]l8snsf k|sf/ k|sf/x¿ pNn]v u/L s'g} rf/ cf]6f /]l8snx¿sf] gfd lbg  
 nufpg'xf];\ . 

lbg 8 M  ljifo j:t' M c0f';"qsf] cjwf/0ff / n]Vg] tl/sf . 

4. ljlzi6 pb\b]Zo,l;sfO ;xhLs/0f lj|mofsnfk, d"Nofª\sg÷k|ltlaDag  

-s_ ljlzi6 pb\b]Zo 

1. c0f';"qsf] kl/efiff atfpg 

2. c0f';"q n]Vg] tl/sf atfpg 
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-v_ l;sfO ;xhLs/0f lj|mofsnfk 

 lj|mofsnfk 1 M c0f';"qsf] cjwf/0f / n]Vg] tl/sf   

 c0f';"q zLif{snfO{ ;]tf]kf6Ldf n]vL pSt zAbsf] kl/efiff n]Vg b"|t n]vg ljlw 
 k|of]u ug'{xf];\ . 

 ljb\ofyL{n] n]v]sf s'/fx¿nfO{ k|:t't ug{ nufpg'xf];\ / c0f';"qsf] kl/efiff / n]Vg] 
 tl/sf plNnlvt rf6{ 6fF; ug]{ / 5nkmn ug{ nufpg'xf];\ . 

 5nkmn kZrft\ tof/L rf6{sf] dbtn] c0f';"qsf] kl/efiff k|i6 kfl/lbg'xf];\ . 
 o;sf] ;fy} c0f';"q n]Vg] tl/sf k|i6 kfg'{xf];\ . tTkZrft\\\ ljb\ofyL{nfO{ c0f';"q 
 n]vg cEof; tkzLnsf] js{l;6cg';f/ u/fpg'xf];\ . 

jsl{;6 

cfjZos ;fdu|L M k\mnf; sf8{ / d]6f sf8{ . 

k|of]u ljlwM  c0f';"q n]Vbf ;aeGbf klxnf ljb\ofyL{x?nfO{ d]6f sf8{sf] k|of]u u/L 
l7s symbol n]Vg nufpg] . o;/L symbol n]vL ;s]kl5 k|To]s tTTjsf]  ;+o'Hotf 
n]Vg nufpg] . k|To]ssf] ;+o'Hotf n]vL  cross ljlwaf6 ;+o'Hotf ;f6f;f6 ug{ 
nufpg] . To;kl5 ;+o'Hotfdf common ePdf common lnO{ x6fpg], t/ gePdf 
h:tfsf] t]:t} /fv]/ c0f';"q n]Vg nufpg] . 

js{l;6df pNn]v ul/Pcg';f/ ljb\ofyL{n] c0f';"q n]vg sfo{ u/] gu/]sf] ;DaGwdf 
cjnf]sg ug]{ / cfjZos k[i7kf]if0f lbg'xf];\ . o; sfo{df k|ltefjfg\ ljb\ofyL{nfO{ ;d]t 
;xhLs/0fdf ;xefuL u/fpg ;lsG5 . 

lgisif{ M Pp6f c0f'nfO{ hgfpg] k/df0f'x¿sf] ;ª\s]t ;d"xnfO{ c0f';"q elgG5 . 

-u_  d"Nofª\sg÷ k|ltlaDag 

1. c0f';"q eg]sf] s] xf] < of] s;/L n]lvG5 < 

2. kfgL, ldy]g, ;f]l8od sfaf]{g]6, DofUg]lo;d Snf]/fO8, SoflN;od cS;fO8 nufO{t 
 o:t} cGo c0f'x¿sf] c0f';"q n]Vg'xf];\ . 

lbg 9 M  ljifo j:t' M c0f';"q n]vg cEof;  

3. ljlzi6 pb\b]Zo,l;sfO ;xhLs/0f lj|mofsnfk, d"Nofª\sg÷ k|ltlaDag  

-s_ ljlzi6 pb\b]ZoMc0f';"q n]Vg  

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

 lj|mofsnfk M c0f';"q n]Vg] cEof; 
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 c0f';"q n]Vg] tl/sf / gd"gf cEof; ul/Psf] cl3Nnf] lbgsf] lj|mofsnfkx¿sf] 
 k|ltlaDag ug{ nufpg'xf];\ . 

 tkl;ndf lbOPsf of}lusx¿sf] c0f';"q n]Vg] tl/sfcg';f/ cEof; ug{ 
 nufpg'xf];\ . o; lj|mofsnfkdf ;Dej eP ;Dd k|To]s ljb\ofyL{nfO{ Ps Ps 
 of}lus n]lvPsf] sf8{ ljt/0f ug]{ / ;f]xL of}lussf] c0f';"q n]Vg nufpg'xf];\ . 
 olb ;Dej geP ;d"xut ¿kdftkl;ndf plNnlvt of}lus / lbO{ c0f';"q n]Vg 
 nufO{{ k|:t't ug{ nufpg'xf];\ . 

js{l;6 

cfjZos ;fdu|L M d]6f sf8{ . 

ljlw M c0f';"q cEof; u/fpFbf  ljb\ofyL{x¿nfO{ d]6f sf8{sf] k|of]u u/L ;f]l8od 
Snf]/fO8sf] c0f';"q tn atfPcg';f/ n]Vg nufpg] . To;}u/L lgDg lnlvt cGo 
c0f'x¿sf] klg cEof; ug{ nufpg]  sfa{g 8fcS;fO8, ;f]l8od Snf]/fO8, Pdf]lgof, 
SoflN;od Snf]/fO8, cfndf]lgod cS;fO8, kfgL, ldy]g, ;f]l8od sfaf]{g]6, 
DofUg]lo;d Snf]/fO8, SoflN;od  cS;fO8 . 

h:t} M  

1. ;j{k|yd c0f'sf] gfd n]Vg] h:t} ;f]l8od Snf]/fO8 

2. tTTj jf ¥ofl8snsf] ;ª\s]t cIf/(symbol) bfof“afof“ n]Vg] 

  Na Cl 
3. tTTj jf ¥ofl8snsf] ;+o'Hotf ;ª\s]tsf] dfly bfof“lt/ n]Vg] 

  Na1 Cl1  

4. ;ª\s]taf6 d'lg jf0f lrx\gnfO{ 58\s] kf/L tfGg] -;+o'Hotf ;f6km]/ u/]sf]_ 

  Na1 Cl1 
 
5. jf0fsf] l7sd'lg ;ª\s]t / ;ª\s]tsf] d'lg bfof“lt/ ;+o'Hotf ;f6km]/ u/L n]Vg] 
 ¥ofl8sn Ps eGbf a9L tTTjaf6 ag]sf] 5 eg] jf0flrx\gsf] d'gL n]Vbf sf]i7  
 -  _ leq /flvg'kb{5 / sf]i7sf] aflx/ d'gL bfof“lt/ ;+o'Hotf n]Vg'kb{5 . 
 h:t}M(OH)1 

  Na1 Cl1 
  

 

  Na1 Cl1 
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6. ;+o'Hotf efu hfG5 eg] efu nfUg] u/L sf6]/ c0f';"q n]Vg] 

  Na1 Cl1 
  

 

  Na1 Cl1 NaCl 
s]xL c¿ c0f';"qsf pbfx/0fx¿ 

SoflN;od sfjf]{g]6 kf]6fl;od ;Nkm]6 

  Na1 CO2
3     K1 SO2

4  
  

 

  Na2 (CO3)1 K2          (SO4)   Na2CO3 K2SO4 
 Pdf]lgod Snf]/fO{8             lhGs ;Nkm]6 

  NH1
4  Cl1 Zn2 SO2

4  
  

 

  (NH4)1 Cl1 Zn2 (SO4)2  NH4Cl  ZnSO4 
-u_  d"Nofª\sg÷ k|ltlaDag 

1. SoflN;od sfaf]{g]6, kf]6fl;od cS;fO8, DofUg]lo;d Snf]/fO8, ;f]l8od cS;fO8 
 nufot cGo c0f'x¿sf] c0f';"q n]vL sIffdf k|:t't ug{ nufpg'xf];\ . 

2. tn lbOPsf c0f';"qx¿df s]s] ldNb}g kTtf nufpg eGg] . 

 Ca2Cl2, MgOH, Cu2SO4, K(NO3)2, NH4Cl2, NaSO4, Ca2CO3, CaHCO3 
3.   tn lbOPsf of}lusx¿sf] c0f';"q n]Vg nufpg'xf];\ . 

      ;f]l8od xfO8«f]hg sfjf]{g]6, SoflN;od xfO8«f]S;fO{8, l;Ne/ gfO6«]8, Pdf]lgod 
 ;Nkm]6, DofUg]l;od sfaf]{g]6 

kl/of]hgf sfo{ 
1. rf6{ k]k/df ud / pmg jf skf;sf] ;xfotfn] sf]Eofn]G6 of}lus sfa{g8fOcS;fO8sf] 
 gd'gf agfpg'xf];\ / sIffsf]7fdf pSt of}lussf] agfj6af/] k|:t't ug'{xf];\ . 

2. ljleGg /]l8snx¿sf] ;"q / ltgLx¿sf] ;+o'Hotf rf6{ k]k/df tof/ kfg{ nufO{{ sIffdf 
 k|:t't ug{'xf];.\  
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yk cWoog ;fdu|L 

k/df0f'sf] ;+/rgf / On]S6«f]lgs ljGof; (Structure  of  atom  and  Electronic 
configuration) 

tTTjx¿ Pscfk;df leGg x'g'sf] d'Vo sf/0f On]S6«f]g, k|f]6f]g / Go'6«f]gsf] ;ª\Vof km/s÷km/s 
x'g' xf] . k|f]6«f]g / Go'6«f]gx¿ k/df0f'sf] Go'lSno;df /x]sf x'G5g\ eg] On]S6«f]gx¿ Go'lSno;sf] 
jl/kl/ 3'Db5 . On]S6«f]gn] agfpg] af6f]nfO{ sIf eGb5 . sIfx¿ ;xsIfx¿ ldn]/ ag]sf 
x'G5g\ / ljleGg cfsf/sf x'G5g, s'g} sIf jn h:tf] uf]nf](spherical )/ s'g} 8d? (dumb-
bell)cfsf/sf x'G5g\ .  

j}1flgsx¿sf] clxn];Ddsf] cWoogaf6 k/df0f'sf] ;+/rgfdf tnsf tYox¿ kTtf nfu]sf 
5g \. On]S6«f]gx¿ 3'Dbf k/df0f'sf] klxnf] sIf (K)df uf]nfsf/(spherical)jf6f] agfp“b5 .L, 

M, N sIfx¿df uf]nfsf/ / 8d? cfsf/sf jf6f] agfp“b5, tL jf6f]x¿nfO{ ;xsIf(sub 

shell)eGb5 . ;xsIfx¿nfO{ ;f+s]lts cIf/s (sharp), p (principal), d (diffused) / f 

(fundamental) gfdfs/0f ul/Psf] 5 .‘s’;xsIf uf]nfsf/ /p / d;xsIfx¿ 8d? cfsf/sf 
x'G5g\ t/f;xsIfsf] cfsf/ hl6n ePsfn] xfn;Dd kTtf nufpg ;s]sf 5}gg\ .s ;xsIf 
afx]s af“sL ;xsIfx¿ km]/L c¿ ;xsIfx¿ ldnL ag]sf x'G5g\ . p df ltg cf]6f ddf kf“r 
cf]6f /fdf ;ft cf]6f ;xsIfx¿ x'G5g,\ h;nfO{ clj{6n(orbital)elgG5 . k/df0f'sf] jl/kl/ 
On]S6«f]gx¿ e]6\6fpg ;lsg] ;Defjgf a9L ePsf] 7fp“nfO{ clj{{6n(orbital)eGb5 . 
sIf K L M 

;xsIf s s     p s     p  d 

clj{6n s s     px, py, pz s     px, py, pz,   dxy, dyz, dzx, dx2–y2, dz2 

      

 Pscf]6f  ltg cf]6f clj{6n                        kf“r cf]6f clj{6n 

 clj{6n    

k|To]s clj{6ndf b'O{{b'O{{sf] ;ª\Vofdf On]S6«f]g a:b5 . To;}n]‘s’ ;xsIfdf 2 cf]6f ‘p’;xsIfdf 
6  cf]6f ‘d’;xsIfdf 10 cf]6f / ‘f’;xsIfdf 14 cf]6f ;Dd On]S6«f]g ;Dd /fVg ;lsG5 . 
k/df0f'df ePsf On]S6«f]gx¿ Go'lSno;sf] jl/kl/ ljleGg ;ª\Vofdf ldn]/ j:g] tl/sfnfO{ 
On]S6«f]lgs laGof;(electronic configuration)elgG5 .  
k/df0f'df /x]sf On]S6«f]G;x¿sf] ljGof; ckm\jfpm l;b\wfGt(Aufbau Principle)sf] cfwf/df 
ul/G5 . 
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oL sfl6Psf ;ª\s]tnfO{ j|md};+u n]lvG5 . oxf s]xL c+zdfq} lbOPsf] 5 .  

1s  2s  2p  3s  3p  4s  3d  4p  5s  4d  5p  6s  4f  5d  6p  7s 
ckmjfpsf] l;b\wfGtcg';f/ j|md};“u a9L phf{ ePsf sIfaf6 sd phf{ ePsf sIfdf 
On]S6«f]gx¿ /fVg'kb{5 . 4s sf] phf{  3dsf] eGbf j9L ePsfn] On]S6«f]gx¿ 4sdf 
/flv;s]kl53ddf /flvG5 . 
 aG8sf] k|s[ltsf] cfwf/df sf]Eofn]G6 jG8sf k|sf/ 

1. gg\ kf]nf/ sf]Eofn]G6 jG8(non polar covalent 
bond):On]S6«f]g]u]l6le6L(electronegativity)Ps} jf sl/a ;dfg ePsf tTTjx¿sflar 
sf]Eofn]G6 jG8 aGbf rfh{ljlxt of}lus aGb5 eg] To; jG8nfO{non polar covalent 
bondeGb5 . pbfx/0f M xfO8«f]hg(H2.,clS;hg(O2.cflb  
2. kf]nf/ sf]Eofn]G6 jG8(polar covalent bond):On]S6«f]g]u]l6lel6(electronegativity)sf] 
cGt/ w]/} ePsf tTTjx¿sflar sf]Eofn]G6 jG8 aGbf rfh{o'Qm of}lusx¿ aGb5 eg] To; 
sf]Eofn]G6 jG8nfO{polar covalent bondeGb5 . kf]nf/ sf]Eofn]G6 of}lussf pbfx/0fx¿M 
Pdf]lgof(NH3),xfO8«f]Snf]l/s Pl;8(HCl)cflb  

 

 
 
k|foM cwft' / cwft'sflardf sf]Eofn]G6 jG8 aGb5 . 

On]S6«f]gx¿ ;fem]bf/L u/]/ ag]sf] of}lusnfO{ sf]Eofn]G6 of}lus(Covalent compound)eGb5 . 

sf]Eofn]G6 of}lusx¿ 7f];, t/n / UofF; cj:yfdf x'G5 . 7f]; cj:yfsf of}lusx¿ g/d x'G5 
/ ;lhn};“u klUng ;Sg] (low melting point)x'G5 . k|foh;f] of}lusx¿ kfgLdf c3'ngzLn 
x'G5g\ . u|fkmfO6 afx]s c¿ sf]Eofn]G6 of}lusx¿n] ljb\o't\ k|jfx ug{ ;Sb}g . 
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4. k|fljlws zAbfjnL 

 s, p,d, f = j|mdzM sharp, principal, diffused, fundamental 

 cS;fO8 M s'g} tTTj jf clS;hg ldnL ag]sf] of}lus 

 8'Kn]6 M aflx/L sIfdf b'O{{  cf]6f On]S6«f]g a:g] cj:yf 

 cS6]6 M aflx/L sIfdf cf7  cf]6f On]S6«f]g a:g] cj:yf 

 

5. ;Gbe{ ;fdu|L 

 (i) Midas software (e-learning) k|of]u ug{ nufpg'xf];\ . 

 (ii) k/df0f'sf] ;+/rgf / /f;folgs aG8 ;DaGwL lel8of] U tube af6downloadu/L  
  sIffdf k|:t't ug'{xf];\ . 

 (iii) k|lzIfs lgb]{lzsf M z}lIfs hgzlSt ljsf; s]Gb| . 

 (iv) Jha, B. K., Basnet, M. and Others (2073). Reliant Science 9,  
  Kathmandu: Reliant Publication House, Kalanki 

 (v) Yadav, M.S.(1992.. Teaching of science, New Delhi: Anmol  
  Publications 

 (vi) Shakya, S.R.(2064). New Science- An Introduction, Kathmandu:  
  Sukunda Pustak Bhawan, Bhotahity 

 (vii) www.scholar.com 
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Kf|of]u g+  !! 

!= zLif{s (Title) : tTTjx¿sf] On]S6«f]lgs ljGof;sf] rf6{ agfpg 

@= -s_ cfjZos ;fdu|L (Materials Required) : ;fbf k]k/, k]lG;n, O/]h/, sDkf; . 

 -v_ j}slNks ;fdu|L sDkf;sf] ;6\6f 8an klg  k|of]u ug{ ;lsG5 . 

#=  l;b\wfGt÷egfO (Theory/Statement) :  

ha tTTjx¿sf] On]S6«f]lgs ljGof; 2n2 sf cfwf/df ul/G5, ta  klxnf] clj{6df 2, 
bf];|f]df 8 / t];|f]df 18 u/L On]S6«f]gx¿sf] ljt/0f ul/G5 . t/ aflx/L clj{6df 8  cf]6f 
On]S6«f]gx¿ ePdf ;fdfGotof l:y/ cj:yfdf cfpg] ePsf] x'gfn] t];|f] clj{6df klg 8  
cf]6f On]S6«f]gx¿ /fVg ;lsG5 . 

$=  ljlw (Procedure)  

 ;fbf k]k/df k]lG;nsf] ;xfotfn] cla{6x¿ agfpg'xf];\ . 

 klxnf] clj{6df 2 cf]6f, bf];|f] clj{6df 8 cf]6f, t];|f]df klg 8 cf]6f ub}{ On]S6«f]g 
 eg{ nufpg'xf];\ . 

 k/df0f'sf] s]Gb|df k|f]6f]g / Go'6«f]gsf] ;ª\Vofn]Vg'xf];\ . 

 1 b]lv 20 ;Dd k/df0f'sf]  On]S6«f]lgs ljGof;sf] rf6{  tof/ ug'{xf];\ . 

Kf|of]u g+ !@ 

!= zLif{s (Title) : 3f]ndf cfof]gåf/f x'g] ljb\o't\ ;+jfxg lj|mof k|b{zg ug{  

@= -s_ cfjZos ;fdu|L (Materials Required) : g'g, las/, kfgL, ;'rfns tf/, aNa, 
  :lar, kfgLsf] efF8f] sfFrsf] 58 .  

 -v_ j}slNks ;fdu|L M g'gsf] ;6\6f lgnf] t'yf]sf]  k|of]u ug{ ;lsG5 . 

#=  l;b\wfGt÷egfO (Theory/Statement) :  

ha g'gnfO{ kfgLdf 3'nfOG5, ta g'g kfgLsf] 3f]n aGb5 . o; 3f]ndf ;'rfns tf/ 
dfk{mt ljb\o't\ ;ls{6 agfpFbf To;df hf]l8Psf] aNa aN5 .  

$= ljlw(Procedure)   

 Pp6f ljs/df cfwf hlt kfgL /fVg]  

  To;kl5  b'O{{ ltg rDrf hltg'g /fvL sfFrsf] 58n] rnfpg]  

  o;df tf/sf] ;xfotfn] aNa / :larnfO{ hf]8\g] 

 tf/nfO{ g'g / kfgLsf] 3f]ndf /fvL aGb ljb\o't\ kl/ky agfpg]  

 o;kl5 s] x'G5, cjnf]sg ug]{ 
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%= k|flKt÷cjnf]sg (Finding/Observation)  

pSt lj|mofsnfknfO{ cjnf]sg ubf{ aNa an]sf] b]lvg]5 . o;sf] sf/0f g'gnfO{ kfgLdf 
3f]Nbf g'g cfof]gx¿df ljR5]bg klg On]S6«f]nfO6sf] ¿kdf sfd u5{ . h;n] ljb\o't\ 
k|jfx ug{ dxTTjk"0f{ e"ldsf v]N5 .  

^= lgisif{ (Conclusion):  t;y{ 3f]ndf cfof]gåf/f x'g] ljb\o't\ ;'rfng lj|mofnfO{ k|bz{g 
 ug{ ;lsG5 . 

&=  k|of]u ubf{ ckfpg'kg]{ ;fjwfgLx¿(Precautions)  

 k|of]u ubf{ cfof]g sd ag]df g'g cln a9L /fVg'k5{ . 

 ljb\o't\ kl/ky agfpFbf tf/nfO{ /fd|/L hf]8\g' k5{ . 
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PsfO M  9 /f;folgs k|ltlj|mof        
cg'dflgt 3G6L M 2 

1.  l;sfO pknlAw 

 (i) /f;folgs ;dLs/0f n]Vg] ljlw atfpg 

 (ii) zAb ;dLs/0f tyf ;Gt'lnt ;"q ;dLs/0f n]Vg  

2.  ljifo j:t' ljefhg / ;fdu|L 

  lbg ljifo j:t' l;sfO ;fdu|L 

1  /f;folgs ;dLs/0f 

 

/f;folgs ;dLs/0f n]Vg]tl/sfsf] k\mnf; sf8{ / 
d]6fsf8{ 

2  zAb ;dLs/0f / 
;Gt'lnt ;"q ;dLs/0f

zAb ;dLs/0f / ;Gt'lnt ;"q ;dLs/0f b]vfpg] 
k\mnf; sf8{ / d]6fsf8{ 

lbg 1M  ljifo j:t' M /f;folgs ;dLs/0f  

1. ljlzi6 pb\b]Zo,l;sfO ;xhLs/0f lj|mofsnfk, d"Nofª\sg÷ k|ltlaDag  

-s_ ljlzi6 pb\b]Zo 

 /f;folgs ;dLs/0sf] kl/efiff atfpg 

 /f;folgs ;dLs/0f n]Vg] ljlw atfpg 

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

 lj|mofsnfk 1: /f;folgs ;dLs/0f 

 Pp6f lbg], Pp6f lng]  (Give one take one)M ljb\ofyL{xnfO{ /f;folgs 
 ;dLs/0fsf] cjwf/0ff;DaGwdf a'Fbfx¿ n]Vg nufpg'xf];\ .h:t}, /f;folgs 
 ;dLs/0ff, zAb ;dLs/0f, ;ª\s]t, c0f'';"q cflb . 

 a'Fbfx¿ n]lvPsf] sfkL / snd lnO{ ;a}nfO{ cufl8 pleg nufpg'xf];\ . csf]{ 
 ;fyL;Fu a'Fbfx¿  share  ug{ / Pp6f aF'bf lng / Pp6f lbg nufpg'xf];\ . 

 o:tf] cGt/lj|mof cGo a9LeGbf a9L ;fyLx¿;Fu ug{ nufpg'xf];\ . cGtdf 
 /f;folgs ;dLs/0f / o;;Fu ;DalGwt zAbfjnLsf] cjwf/0ff k|i6 kfg'{xf];\ . 

 ljb\ofyL{nfO{ /f;folgs ;dLs/0f s;/L n]lvG5 egL ;f]Wg'xf];\ / cfjZos 
 5nkmn ub}{ lgDgfg';f/ sfo{x¿ ug{ nufpg'xf];\ . 
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js{l;6 

cfjZos ;fdu|L M k\mnf; sf8{ / d]6f sf8{ . 

ljlwM k|To]s ljb\ofyL{nfO{ Ps Ps cf]6f d]6fsf8{ ljt/0f u/L /f;folgs k|ltlj|mofdf 
efu lng] k|To]s kbfy{x?sf] ;ª\s]t / c0f';"q n]Vg nufpg] . /f;folgs k|ltlj|mofnfO{ 
zAb ;dLs/0fsf] ¿kdf n]Vg nufpg] . /f;folgs  kl/jt{gnfO{ ;"q ;dLs/0fåf/f JoSt 
ul/G5 eGg] atfOlbg] .  clg k|To]s ljb\ofyL{nfO{ /f;folgs ;dLs/0f s;/L n]Vg] egL 
tof/ kfl/Psf]  k\mnf; sf8{dfk{mt t'ngf ug{ nufpg] / o;sf nflu ;xhLs/0fsf] 
e"ldsf lgjf{x ug]{ .  k|To]s  ljb\ofyL{x¿nfO{ /f;folgs ;dLs/0f n]Vg nufpg] . k|To]s 
ljb\ofyL{n] n]v]sf] /f;folgs ;dLs/0f k|:t't ug{ nufO{ cfjZos k[i7kf]if0f lbg] . 

-u_ d"Nofª\sg÷ k|ltlaDag 

1. /f;folgs ;dLs/0f s]nfO{ elgG5 < 

2. k|To]s ljb\ofyL{nfO{ cfh l;s]sf] /f;folgs k|ltlj|mof n]Vg] s'g} ltgcf]6f 
 dxTTjk"0f{ aF'bfx¿ vfnL sfuhdf n]vL leTtfdf 6fF:g nufpg'xf];\ . 

3. ljb\ofyL{sf]  k|To]s ;d"xnfO{ Ps Ps  cf]6f /f;folgs ;dLs/0f n]Vg nufO{{ 
 sIffdf k|:t't ug{ nufpg'xf];\ . 

 

lbg 2M  ljifo j:t' M zAb ;dLs/0f / ;Gt'lnt ;"q ;dLs/0f 
2. ljlzi6 pb\b]Zo, l;sfO ;xhLs/0f lj|mofsnfk, d"Nofª\sg÷ k|ltlaDag  

-s_ ljlzi6 pb\b]Zo 

(i) zAb ;dLs/0f n]Vg  

(ii) ;Gt'lnt ;"q ;dLs/0f n]Vg] ljlw atfpg / cEof; ug{  

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

 lj|mofsnfk 1 : zAb ;dLs/0f / ;Gt'lnt ;"q ;dLs/0f  

 ljb\ofyL{nfO{ cfjZostfcg';f/ ;d"xdf ljefhg u/L zAb ;dLs/0f / ;Gt'lnt 
;"q ;dLs/0f ;DaGwdf tof/ ul/Psf] n]vg cEof; ;fdu|L ;d"xut ¿kdf 
ljt/0f ug'{xf];\ .;d"xdf 5nkmn ug{ nufpg'xf];\ . 

 One stay other stray technique ljlwcg';f/ Ps  hgf  cfkm\g}  ;d"xdf  a:g]  
/  afFsL  cGo  ;d"xdf  uO{ zAb ;dLs/0f / ;Gt'lnt ;"q ;dLs/0faf/] 
;fyLx¿sf]  wf/0ff  a'em\g nufpg'xf];\ .o;df Pshgf /x]sf] ljb\ofyL{n]zAb 
;dLs/0f / ;Gt'lnt ;"q ;dLs/0fsf af/]df c¿nfO{  hfgsf/L lbg nufpg'xf];\ . 
of] sfo{ kZrft\\ tkl;nsf] js{l;6cg';f/sf] sfo{ u/fpg'xf];\ . 
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js{l;6 

cfjZos ;fdu|L M k\mnf; sf8{ / d]6f sf8{ . 

ljlw M  k|To]s ljb\ofyL{nfO{ Ps Ps cf]6f d]6fsf8{ ljt/0f u/L /f;folgs 
k|ltlj|mofdf efu lng] k|To]s kbfy{x¿sf] zAb ;dLs/0f n]Vg nufpg] / 
;fyLnfO{ ;]o/ ug{ eGg] . clg k|To]s ljb\ofyL{nfO{ x/]s zAbsf] ;"q ;dLs/0f 
n]Vg nufO{ ;]o/ ug{ nufpg] . ;"q ;dLs/0f n]vL ;s]kl5 To;nfO{ ;Gt'lnt 
;"q ;dLs/0fsf] ¿kdf n]Vg nufpg] . l7s eP gePsf] yfxf kfpg tof/ 
kfl/Psf]  k\mnf; sf8{dfk{mt t'ngf ug{sf] nflu ;xhLs/0fsf] e"ldsf lgjf{x 
ug]{ . k|To]s ljb\ofyL{n] n]v]sf] ;Gt'lnt /f;folgs ;dLs/0f k|:t't ug{ nufO{ 
cfjZos k[i7kf]if0f lbO{ lgisif{ lgsfNg] .  

 

lgisif{ M k|ltlj|mof/t kbfy{x¿df efu lng] k|To]s tTjsf k/df0f'x?sf] ;ª\Vof / 
pTkflbt kbfy{x¿df ;f]xL tTjsf k/df0f'x¿sf] ;ª\Vof a/fa/ u/L n]lvPsf 
;dLs/0fnfO{ ;Gt'lnt /f;folgs ;dLs/0f elgG5 . 

-u_ d"Nofª\sg÷ k|ltlaDag 

1. zAb ;dLs/0f s]nfO{ elgG5 < 

2.  zAb ;dLs/0fnfO{ vfnL sfuhdf n]Vg nufO{{ /f;folgs ;dLs/0fdf abNg 
 nufO{{ leTtfdf 6fF:g nufpg'xf];\ . 

3. pSt ;dLs/0fnfO{ ;Gt'lnt ;dLs/0fsf] ¿kdf  n]Vg nufO{{ sIffdf k|:t't ug{ 
 nufpg'xf];\ . 

4. tn lbOPsf ;"q ;dLs/0fnfO{ k'/f u/L ;Gt'lnt agfpg nufpg'xf];\ . 

 Ca +O2     ............. 

 ...........+O2     HgO 

 Al + N2     ............. 

 Fe+ CuSO4     .........+ Cu 

 HCl + ......................   NaCl+ H2O 

5. tnsf kbfy{x¿larsf] /f;folgs k|ltlj|mofaf6 s] s] aG5g\ < /f;folgs 
 k|ltlj|mofsf] ;dLs/0f;lxt n]Vg nufpg'xf];\ . 

i. aln/x]sf] DofUg]l;od wft'sf] 6'j|mf clS;hg UofF;n] el/Psf] hf/leq 
3';fp“bf  

ii. s]xL yf]kf cDn ld;fOPsf] kfgLsf] ljb\o't\ljR5]bg u/fp“bf 
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iii. kf]6fl;od / xfO8f]Snf]l/s Pl;8sflardf /f;folgs k|ltlj|mof u/fp“bf  
iv. SoflN;od sfaf{]g]6 / xfO8«f]Snf]l/s Pl;8sf]lardf /f;folgs k|ltlj|mof 

u/fp“bf 
v. aln/x]sf] DofUg]l;od wft'sf] 6'j|mf gfO6«f]hg UofF;n] el/Psf] hf/leq 

3';fp“bf 
vi. ;f]l8od wft'sf] 6'j|mfnfO{ kfgLdf /fVbf  

-3_ kl/of]hgf sfo{ 
1. r'gnfO{ kfgLdf /fVg'xf];\,  s] x'G5 < cjnf]sg ug'{xf];\ . pSt kfgLnfO{ xftn] 
 5'g'xf];\ / tkfO{n] dxz"; u/]sf] cg'ej n]vL t];}sf cfwf/df Pp6f l/kf]6{ tof/ 
 u/L sIffdf k|:t't ug'{xf];\ . 

2. aln/x]sf] DofUg]l;od wft'sf] 6'j|mfnfO{ gfO6«f]hg UofF;n] el/Psf] hf/leq 3';fpFbf 
 s] x'G5 < cjnf]sg u/L ;fyL;Fu 5nkmn ug'{xf];\ / l/kf]6{ tof/ u/L sIffdf 
 k|:t't ug'{xf];\ . 

-ª_ yk cWoog ;fdu|L 

/f;folgs k|ltlj|mof Pp6f k|lj|mof xf], h;af6 gofF u'0fx¿;lxtsf] gofF kbfy{sf] lgdf{0f 
x'g] ub{5 . /f;folgs k|ltlj|mofdf k|ltlj|mof/t kbfy{x¿sf] u'0fx¿ gi6 x'G5 / gofF 
u'0fx¿;lxtsf] gofF kbfy{sf] lgdf{0f x'G5 . ;dLs/0fsf] ¿kdf /f;folgs k|ltlj|mofnfO{ 
JoSt ul/G5 eg] To;nfO{ /f;folgs ;dLs/0f elgG5 . /f;folgs k|ltlj|mofdf efu 
lng] kbfy{x¿nfO{ k|ltlj|mof/t kbfy{x¿ / /f;folgs k|ltlj|mofaf6 k|fKt kbfy{x¿nfO{ 
pTkflbt kbfy{x¿ elgG5 . /f;folgs ;dLs/0fdf 7f];, t/n, UofF; / cw{7f];nfO{  
j|mdz M s,  l,  g / aq n] hgfOG5 . 

 c0f'sf] c0f';"qaf6 yfxf kfpg ;lsg] tYox¿ 

1. c0f'x¿df /x]sf tTTjx¿sf] lglZrt cg'kft kTtf nufpg 

2. c0f'x¿df /x]sf k/df0f'x¿sf] ;ª\VofkTtf nufpg 

3. tTTj jf /\ofl8snsf] ;+o'Hotf kTtf nufpg 

4. c0f'sf] cf0fljs ef/ kTtf nufpg -cf0fljs ef/ kTtf nufpg k/df0f'sf 
 kf/df0fljs ef/ yfxf x'g'kb{5 . 

 /f;folgs ;dLs/0fsf s]xL ;Lldttfx¿ 

i. o;n] /f;folgs k|ltlj|mofdf ;+nUg k|ltlj|mof/t kbfy{x¿ / pTkflbt kbfy{x¿sf] 
 ef}lts cj:yfaf/] hfgfsf/L lbb}+g . 

ii. /f;folgs k|ltlj|mof x'g nfUg] ;dosf] hfgfsf/L lbg ;Sb}g . 

iii. /f;folgs k|ltlj|mofsf] b/ af/] s]xL atfpg ;Sb}g . 
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iv. k|ltlj|mof/t kbfy{x¿ / pTkflbt kbfy{x¿sf] uf9fkg atfpg ;Sb}g . 

-r_ k|fljlws zAbfjnL 

 ;Gt'lnt ;dLs/0f M  k|ltlj|mof/t kbfy{x¿ / pTkflbt kbfy{x¿df ;+nUg  
      k/df0f'x¿sf] a/fa/ ;ª\Vof 

 k|ltlj|mof/t kbfy{x¿ M /f;folgs k|ltlj|mofdf efu lng] kbfy{x¿ 

 pTkflbt kbfy{x¿ M  /f;folgs k|ltlj|mofsf] kl/0ffd :j¿k k|fKt kbfy{x¿ 

 tfkzf]ifs k|ltlj|mof M /f;folgs k|ltlj|mofsf] ;dodf tfk lng] k|ltlj|mof 

 tfkbfos k|ltlj|mof M /f;folgs k|ltlj|mofsf] ;dodf tfk lbg] k|ltlj|mof 

-5_ ;Gbe{ ;fdu|L 

1. Midas software (e-learning) k|of]u ug{ nufpg'xf];\ . 

2. zAb ;dLs/0f tyf ;Gt'lnt ;dLs/0f  n]Vg] tl/sf ;DaGwL lel8of] U- tube 
 af6 download u/L sIffdf k|:t't ug'{xf];\ . 

3. k|lzIfs lgb]{lzsf M z}lIfs hgzlSt ljsf; s]Gb| . 

4. Jha, B. K., Basnet, M. and Others (2073). Reliant Science 9, 
 Kathmandu: Reliant Publication House, Kalanki 

5. Yadav, M.S.(1992.. Teaching of science, New Delhi: Anmol 
 Publications 

6. The teaching of chemistry in tropical secondary schools 

7. Shakya, S.R.(2064). New Science- An Introduction, Kathmandu: 
 Sukunda Pustak Bhawan, Bhotahity 

8. www.scholar.com 
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PsfO M  10 zLif{s M  3f]Nodfqf        
cg'dflgt 3G6L M 8 (5+3) 

1. l;sfO pknlAw 

(i) c;+t[Kt -unsaturated_ / ;+t[Kt -saturated_ 3f]n tof/ ug{  

(ii)  clt ;Gt[Kt -super saturated_ 3f]nsf] kl/efiff lbg / o:tf] 3f]n tof/ kfg{ 

(iii) 3f]Nodfqfsf] kl/efiff lbg  

(iv)  3f]Nodfqf / tfkj|mdsf] ;DaGw j0f{g ug{  

(v)  dl0feLs/0f -crystallization_ k|lj|mof j0f{g ug{  

2.  ljifo j:t' ljefhg / ;fdu|L 

lbg ljifo j:t' l;sfO ;fdu|L 

1  c;+t[Kt 3f]n -k|of]ufTd-s_ ljs/, kfgL, lrgL, g'g, sfFrsf] /8 

2  ;+t[Kt 3f]n -k|of]ufTd-s_ ljs/, kfgL, lrgL, g'g, sfFrsf] /8 

3  clt ;+t[Kt 3f]n ljs/, kfgL, lrgL, g'g, sfFrsf] /8, 
ag{/, Pp6f l6«kf]8 :6f08 

4  3f]No dfqf  ltg cf]6f lunf;, kfgL, lrgL, g'g, sk/ 
;Nkm]6 

5   3f]Nodfqfsf] jj|m/]vf -k|of]ufTd-s_ 3f]Nodfqfsf] jj|m/]vf 

6  3f]Nodfqf ;DaGwL ul0ftLo ;d:of Rff6{ k]k/  

7  3f]Nodfqf / tfkj|mdsf] ;DaGw 3f]Nodfqf / tfkj|mdsf] ;DaGw b]vfpg] 
k\mnf; sf8{ / d]6fsf8{ . 

8  dl0feLs/0f k|lj|mof -sk/ ;Nkm]6sf] 
dl0fe –k|of]ufTd-s_ 

ljs/, lrgL, ;]tf] wfuf], kfgL, ag{/ 
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lbg 1M  ljifo j:t' M c;+t[Kt 3f]n 

3.  ljlzi6 pb\b]Zo, l;sfO ;xhLs/0f lj|mofsnfk, d"Nofª\sg÷ k|ltlaDag  

-s_ ljlzi6 pb\b]Zo 

1. c;+t[Kt 3f]nsf] kl/efiff lbg  

2. c;+t[Kt -unsaturated_ 3f]n tof/ ug{  

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

 lj|mofsnfk 1 c;+t[Kt 3f]n 

 ;f]Rg] hf]8L agfpg] / cg'ej cfbfg k|bfg ug]{ ljlw k|of]u u/L 3f]ns kbfy{, 
3'lnt kbfy{ / c;+t[Kt 3f]nsf] cjwf/0ff ;DaGwdf 5nkmn u/fpg'xf];\ . o; ljlwsf] 
cfwf/df ljb\ofyL{n] k|:t't u/]sf cg'ejx¿nfO{ ;]tf]kf6Ldf n]Vg'xf];\ . 

lgisif{3f]ndf ;fdfGotof t/n kbfy{ 3f]ns / 7f]; jf UofF; kbfy{ 3'lnt x'G5 . t/ 
t/n t/nsf] 3f]n, 7f]; 7f];sf] 3f]n / UofF;UofF;sf] 3f]ndf eg] h'g kbfy{sf] dfqf a9L 
x'G5, To;nfO{ 3f]ns / h'g kbfy{sf] dfqf sd x'G5, To;nfO{ 3'lnt kbfy{ elgG5 . 
kbfy{sf] cj:yfg';f/ 3f]n w]/} lsl;dsf x'G5g\ .  

 tnsf] js{l;6 ljt/0f u/L  k|of]ufTds lj|mofsnfk u/fpg]  

js{l;6 

cfjZos ;fdu|L M ljs/, kfgL, lrgL, sfFrsf] /8 . 

ljlwM  ljb\ofyL{x¿nfO{ rf/ jf kfFr ;d"xdf ljefhg ug]{ . ljb\ofyL{x¿sf] k|To]s 
;d"xnfO{ ljs/df /fVg nufO{ b'O{ 6]:66\o'adf kfgL /fVg nufpg] . To;kl5 Ps lrD6L 
lrgL /fvL sfFrsf] /8n] rnfpg nufpg] / cjnf]sg ug{ nufpg] . km]l/ klg lrgL 
yKg nufO{ To;df 3f]Ng nufpg]  / km]/L klg cjnf]]sg ug{ nufpg] . o;f] ubf{ lrgL  
kfgLdf 3'N5 . sf]7fsf] tfkj|mddf o;/L lrgLnfO{ kfgLdf 3'nfpFbf 3'N5 ls 3'Nb}g, 
cjnf]sg ug{ nufpg] / lgisif{ lgsfNg ;xhLs/0fsf] e"ldsf lgjf{x ug]{ .  

lj|mofsnfk 2 c;+t[Kt 3f]n  

 tkl;nsf] bf];|f] k|of]ufTds lj|mofsnfk u/fpg] / c;+t[Kt 3f]nsf] cjwf/0ff k|i6  
 kfg'{xf];\ . 

js{;L6 

cfjZos ;fdu|L M ljs/, kfgL, g"g, sfFrsf] /8 . 

ljlwM  dflys}k|To]s ;d"xsf ljb\ofyL{x?nfO{ g"g / kfgL] Nofpg nufpg] . cfwf ljs/ 
kfgLdf Ps rDrf g"g /fvL To;nfO{ sfFrsf] /8n] 3f]Ng nufpg] . To;df c? yk g"g 
3f]Ng nufpg] / cjnf]sg ug{ nufpg] . kfgLdf g"g 3'ln/x]s} cj:yfsf] 3f]naf/] 
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5nkmn u/L cfjZos k[i7kf]if0f lbg] . cGtdf c;+t[Kt 3f]n ;DaGwL lgisif{df k'Ug] . 
lgisif{ M ;fwf/0f cj:yfdf lglZrt tfkj|mddf s'g} 3f]ndf yk 3'lnt kbfy{ 3'Ng ;S5  
eg] To:tf] 3f]nnfO{ c;+Kt[t 3f]n elgG5 . 

-u_ d"Nofª\sg÷ k|ltlaDag 

1. c;+t[Kt 3f]ndf yk 3'lnt kbfy{ /fVbf s] x'G5 < n]Vg nufpg'xf];\ . 

2. k|To]s ljb\ofyL{nfO{ 3/df g'g kfgLsf] c;+t[Kt 3f]n tof/ ug{ nufpg'xf];\ / pSt 
 3f]n tof/ ug]{ ljlwnfO{ aF'bfut ¿kdf vfnL sfuhdf n]vL sIffdf k|:t't ug{ 
 nufpg'xf];\ . 

3. 3f]nsf] kl/efiff / s]xL pbfx/0fx¿ eGg nufpg'xf];\ . 

4. c;+Kt[t 3f]n s]nfO{ elgG5 / o;nfO{ s;/L tof/ ul/G5 < 
 

lbg 2M  ljifo j:t' M ;+t[Kt 3f]n 

3. ljlzi6 pb\b]Zo, l;sfO ;xhLs/0f lj|mofsnfk, d"Nofª\sg÷ k|ltlaDag 

 -s_ ljlzi6 pb\b]Zo;+t[Kt -saturated_ 3f]n tof/ ug{  

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

 lj|mofsnfk M ;+t[Kt 3f]n 

 ljb\ofyL{nfO{ c;+t[Kt 3f]n ;DaGwdf k|ltlaDag ug{ nufpg'xf];\ / ;+t[Kt 3f]n 
 eg]sf] s:tf] 3f]n xf] < eGg] ;DaGwdf dl:tis em~emf ljlw k|of]u ug{ nufO{{ 
 cfkm\gf cg'ejx¿ k|:t't ug{ nufpg'xf];\ . 

 ljb\ofyL{n] k|:t't u/]sf cg'ejx¿nfO{ ;]tf]kf6Ldf n]Vg] / cGtdf ;+t[Kt 3f]nsf] 
 kl/efiff :ki6 kfg'{xf];\ . 

 To;kl5 tnsf] js{l;6sf] cfwf/df sfo{ ug{ nufpg'xf];\ . 

js{l;6 

cfjZos ;fdu|L M ljs/, kfgL, lrgL jf g"g, sfFrsf] /8, d]6f sf8{, k\mnf; sf8{ . 

k|of]u ljlw M  ljb\ofyL{x¿nfO{ rf/ jf kfFr ;d"xdf ljefhg ug]{ . ljb\ofyL{x¿sf] 
k|To]s ;d"xnfO{ ljs/df b'O{ 6]:66\o'adf kfgL /fVg nufpg] . To;kl5 Ps lrD6L 
lrgL jf g'g /fvL sfFrsf] /8n] rnfpg nufpg] / lrgL yKb} hfg nufpg] . ha;Dd 
lrgL 3'ln/xG5, ta;Dd lrgL yKb} hfg eGg] / cjnf]sg ug{ nufpg]  / k|of]uaf6 
lg:s]sf] lgisif{ n]Vg nufpg] . cGtdf lzIfsn] lgisif{ k|:t't ug]{ M ;fwf/0f cj:yfdf 
lglZrt tfkj|mddf s'g} 3f]ndf yk 3'lnt kbfy{ 3'Ng ;Sb}g eg] To:tf] 3f]nnfO{ 
;+t[Kt 3f]n elgG5 . 
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-u_ d"Nofª\sg÷ k|ltlaDag 

1. ;+t[Kt 3f]n s]nfO{ elgG5 < n]Vg nufpg'xf];\ . 

2. k|To]s ljb\ofyL{nfO{ 3/df g'g kfgLsf] ;+t[Kt 3f]n tof/ ug{ nufpg'xf];\ / pSt 
 3f]n tof/ ug]{ ljlwnfO{ aF'bfut ¿kdf vfnL sfuhdf n]vL sIffdf k|:t't ug{ 
 nufpg'xf];\ . 

3.  ;+t[Kt 3f]n / c;+t[Kt 3f]nlar km/s n]Vg nufpg'xf];\ . 

 

lbg 3M   ljifo j:t' M clt ;+t[Kt 3f]n 

3.  ljlzi6 pb\b]Zo,l;sfO ;xhLs/0f lj|mofsnfk, d"Nofª\sg÷ k|ltlaDag 

-s_ ljlzi6 pb\b]Zo 

1. clt ;+t[Kt 3f]nsf] kl/efiff lbg  

2. clt ;+t[Kt -super saturated_ 3f]n tof/ ug{  

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

 lj|mofsnfk M clt;+t[Kt 3f]n 

 ;+t[Kt / c;+t[Kt 3f]nsf] cjwf/0ff / k|of]ufTds lj|mofsnfksf] cfwf/df clt 
 ;+t[Kt 3f]n eg]sf] s] xf]nf < k|Zgdf 5nkmn ug{ nufO{{ cg'ejx¿ k|:t't ug{ 
 nufpg'xf];\ . 

 5nkmn kZrft\\ tkl;nsf] k|of]ufTds sfo{ ug{ nufpg'xf];\ / clt;+t[Kt 
 3f]naf/]df lgisif{ k|:t't ug'{xf];\ . 

js{l;6 

cfjZos ;fdu|L M ljs/, kfgL, lrgL, sfFrsf] /8 . 

k|of]u ljlw M  ljb\ofyL{x¿nfO{ kfFr ;d"xdf ljefhg ug]{ / k|To]s ;d"xnfO{ ljs/df b'O{ 
6]i66\o'a kfgL;lxt /fVg nufpg] . To;kl5 Ps lrD6L lrgL /fvL sfFrsf] /8n] rnfpg 
nufpg] / lrgL yKb} hfg nufpg] . ha;Dd lrgL 3'ln/xG5, ta;Dd lrgL yKb} hfg eGg] / 
cjnf]sg ug{ nufpg] . lrgL 3'Ng 5f]8]kl5 pSt 3f]nnfO{ l:kl/6 NofDkn] ttfpg] / km]/L 
lrgL 3f]Nb} hfg eGg] . ca s] x'G5, cjnf]sg ug{ nufpg] . k|To]s ;d"xsf ljb\ofyL{x¿nfO{ 
pRr tfkj|mddf tof/ u/]sf] pSt 3f]nnfO{ lr:ofO cjnf]sg ug{ nufpg] . o;/L lr:ofpFbf 
pRr tfkj|mddf tof/ u/]sf] 3f]n jftfj/0fLo tfkj|mddf cfpFbf lj|mi6n lgsfN5 . o;sf] 
sf/0faf/] yk k|i6 kf/L cfjZos k[i7kf]if0f lbg] . cGtdf  lgisif{sf nflu ;xhLs/0fsf] 
e"ldsf lgjf{x ug]{ .  lgisif{ M ;fwf/0f cj:yfdf 3f]nsn] hlt 3'lnt kbfy{ 3f]Ng ;S5, 
Tof]eGbf a9L 3'lnt kbfy{ 3'n]/ ag]sf] 3f]nnfO{  clt ;+t[Kt 3f]n elgG5 . 
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-u_  d"Nofª\sg÷ k|ltlaDag 

1. clt ;+t[Kt 3f]nsf] kl/efiff lbg nufpg'xf];\ . 

2. k|To]s ljb\ofyL{nfO{ 3/df g'g kfgLsf] clt ;+t[Kt 3f]n tof/ ug{ nufpg'xf];\ / 
 pSt 3f]n tof/ ug]{ ljlwnfO{ aF'bfut ¿kdf vfnL sfuhdf n]vL sIffdf k|:t't 
 ug{ nufpg'xf];\ . 

3. Pp6f ljs/df 3f]n /fv]/ tkfO{“nfO{ 5'6\ofpg nufPdf s;/L 5'6\ofpg ;Sg'x'G5, 
 atfpg nufpg'xf];\ . 

 

lbg 4M  ljifo j:t' M 3f]Nodfqf 

4. ljlzi6 pb\b]Zo,l;sfO ;xhLs/0f lj|mofsnfk, d"Nofª\sg÷ k|ltlaDag  

-s_ ljlzi6 pb\b]Zo 

1. 3f]Nodfqfsf] kl/efiff lbg  

2. 3f]NodfqfnfO{ k|of]ufTds ljlwåf/f k|bz{g ug{  

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

 lj|mofsnfk 1 3f]Nodfqf 

sIffsf ljb\ofyL{nfO{ kfFr÷ 5 ;d"xdf ljefhg u/L k|To]s ;d"xsf ljb\ofyL{nfO{ tn 
lbOPsf] k|of]u ljlwcg';f/ sfo{ ug{ nufpg'xf];\ . 

js{l;6 

cfjZos ;fdu|L M ltg cf]6f lunf;, kfgL, lrgL, g'g, sk/ ;Nkm]6, t/fh' . 

k|of]u ljlw M  ltg cf]6f lunf;df 50/50 mlkfgL Nofpg nufpg] . ltg cf]6f ljs/df 
5'6\6f5'6\6} lrgL, g'g / sk/ ;Nkm]6nfO{ k|To]s k6s 5/5 gmtf}“lnb} kfgLdf 3f]Nb} hfg 
eGg] . ;a}eGbf klxnf s'g kbfy{sf] ;+t[Kt 3f]n aGof] cjnf]sg ug{ nufpg] . ca 
j|md};Fu bf];|f] ;+t[Kt 3f]n s'g kbfy{sf] aG5, cjnf]sg u/L sIffsf]7fdf 5nkmn ug{ 
nufpg] / sIffsf]7fdf 5nkmn u/L lgrf]8 lzIfsnfO{ k]; ug{ nufpg] . 

js{l;6cg';f/ k|of]ufTds lj|mofsnfk ;d"xut ¿kdf ug{ nufpg'xf];\ . lzIfsn] 
cfjZos ;xhLs/0f / ;xof]u ug'{xf];\ . ca k|of]uljlwaf6 k|fKt glthf gf]6 ug{ 
nufpg'xf];\ . 

 lj|mofsnfk 2:  

sIffsf ljb\ofyL{nfO{ kfFr÷ 5 ;d"xdf ljefhg u/L k|To]s ;d"xsf ljb\ofyL{nfO{ tn 
lbOPsf] k|of]uljlw ug{ nufpg'xf];\ . 
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js{l;6 

cfjZos ;fdu|L M  lunf;, kfgL, lrgL . 

k|of]u ljlwM  dflys} k|To]s ;d"xsf ljb\ofyL{x¿nfO{ 100 gram kfgLdf lrgLnfO{ km/s 
km/s tfkj|md h:t} 100C, 200C / 300C ePsf] kfgLdf 3f]Ng nufO{ slt lrgL 3'N5 . 
tflnsf agfO{ 3f]Nodfqf kTtf nufpg eGg] / cjnf]sg ug{ nufpg] . pSt 3f]naf/] 
5nkmn u/L cfjZos k[i7kf]if0f lbg] . cGtdf clt ;+t[Kt 3f]n ;DaGwL lgisif{df 
k'Ug] . 

js{l;6cg';f/ k|of]ufTds lj|mofsnfk ;d"xut ¿kdf ug{ nufpg'xf];\ . lzIfsn] 
cfjZos ;xhLs/0f / ;xof]u ug'{xf];\ . ca k|of]uljlwaf6 k|fKt glthf gf]6 ug{ 
nufpg'xf];\ .lgisif{ s'g} lglZrt tfkj|mddf 100 gram kfgLdf ;+t[Kt 3f]n agfpgsf 
nflu rflxg] 3'lnt kbfy{sf] dfqfnfO{ 3f]Nodfqf elgG5 . tfkj|md a9\bf 3f]Nodfqf klg 
a9\|5 . 

-u_ d"Nofª\sg÷ k|ltlaDag 

1. 3f]Nodfqfsf] kl/efiff eGg nufpg'xf];\ . 

2. k|To]s ljb\ofyL{nfO{ rf6{ k]k/df CuSO4 sf] 150C,  250C / 350C  df 3f]Nodfqf 
 kTtf nufpg eGg] / pSt 3f]Nodfqf tof/ ug]{ ljlwnfO{ aF'bfut ¿kdf vfnL 
 sfuhdf n]vL sIffdf k|:t't ug{ nufpg'xf];\ . 

3. 20o tfkj|mddf sk/ ;Nk]m6sf] 3f]Nodfqf 21 eg]sf] s] xf], egL k|Zg ug'{xf];\ . 

 

 

lbg 5M  ljifo j:t' M 3f]Nodfqfsf] jj|m/]vf 

3. ljlzi6 pb\b]Zo,lzIf0f ;xhLs/0f lj|mofsnfk, d"Nofª\sg÷ k|ltlaDag  

-s_ ljlzi6 pb\b]Zo 

1. 3f]Nodfqfsf] jj|m/]vfsf] kl/efiff lbg  

2. 3f]Nodfqfsf] jj|m/]vfsf] lvRg  

3. 3f]Nodfqfsf] jj|m/]vfsf] u|fkmdf klxrfg ug{  

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

 lj|mofsnfk 1 3f]Nodfqfsf] jj|m/]vf 

 3f]Nodfqfsf] jj|m/]vf eg]sf] s] xf] egL sIffsf ljb\ofyL{lar 5nkmn ljlwsf] 
 k|of]u ug'{xf];\ . 

 js{l;6cg';f/ k|of]ufTds lj|mofsnfk ;d"xut ¿kdf ug{ nufpg'xf];\ . 
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js{l;6 

cfjZos ;fdu|L M jj|m/]vf ePsf] u|fkm, d]6f sf8{, k\mnf; sf8{ . 

ljlwM  sIffdf ePsf ljb\ofyL{x¿nfO{ rf/ jf kfFr ;d"xdf afF8\g nufpg] . 
k|To]s  ;d"xnfO{ 3f]Nodfqfsf] jj|m/]vf ePsf] u|fkmsf] lrq  x]g{ nufpg] / 
cfk"mn] km/s km/s tfkj|md lbP/ pSt tfkj|mddf slt 3f]Nodfqf x'G5 egL 
k|Zg ;f]Wg] . ljleGg of}lusx¿sf] 3f]Nodfqf kTtf nufpg nufO{ d]6fsf8{df 
n]Vg nufpg] / k\mnf; sf8{df n]lvPsf] 3f]Nodfqfaf/] t'ngf ug{ ;xhLs/0fsf] 
e"ldsf lgjf{x ug]{ .  k|To]s ;d"xsf ljb\ofyL{x¿nfO{ ljleGg tfkj|mddf lbPsf] 
sk/ ;Nkm]6sf] 3f]Nodfqf tflnsfsf] cfwf/df jj|m/]vf lvRg  cfjZos 
k[i7kf]if0f lbg] . cGtdf 3f]Nodfqfsf] jj|m/]vf ;DaGwL lgisif{df k'Ug] . lgisif{M 
ljleGg tfkj|mddf s'g} 3'lnt kbfy{sf] 3f]Nodfqf / tfkj|msf] ;DaGw b]vfpg] 
u/L u|fkmdf lvlrPsf] jj|m/]vfnfO{ 3f]Nodfqfsf] jj|m/]vf elgG5 . Pp6} 
tfkj|mddf klg km/s km/s j:t'x¿sf] 3f]Nodfqf km/s x'G5 . 

 lzIfsn] cfjZos ;xhLs/0f / ;xof]u ug'{xf];\ . 

 ca tnsf] ljlwaf6 k|fKt glthf gf]6 ug{ nufpg'xf];\ . 

 lj|mofsnfk 2 3f]Nodfqfsf] jj|m/]vf 

dflys k|To]s ;d"xsf ljb\ofyL{nfO{ tn lbOPsf] k|of]u ljlw ug{ nufpg'xf];\ / lgisif{ 
lgsfNg ;xhLs/0fsf] e"ldsf lgjf{x ug'{xf];\ .js{l;6cg';f/ k|of]ufTds lj|mofsnfk 
;d"xut ¿kdf ug{ nufpg'xf];\ . lzIfsn] cfjZos ;xhLs/0f / ;xof]u ug'{xf];\ . ca 
k|of]uljlwaf6 k|fKt glthf gf]6 ug{ nufpg'xf];\ . 

js{l;6 

cfjZos ;fdu|L M  lunf;, kfgL, lrgL, u|fkm k]k/, ag{/, Nofj ydf]{ld6/  . 

k|of]u ljlwM  sIffdf ePsf ljb\ofyL{x?nfO{ rf/ jf kfFr ;d"xdf afF8\g nufpg] . k|To]s  
;d"xnfO{ 100 u|fd kfgL lng nufpg] . pSt kfgLdf lrgL 3f]Ng nufpg] . lrgL 3'Nb} 
hfbf Pp6f o:tf] cj:yf  cfp5, hxfF Tof] eGbf a9L lrgL 3'Ng ;Sb}g . cyf{t\ 100 
u|fd kfgLdf slt lrgL 3'Nof] eg]/ kTtf nufpg] . hlt dfqfdf lrgL 100 u|fd kfgLdf 
3'N5, t]tL g} To;sf] Tof] tfkj|mddf 3f]Nodfqf x'G5 .  o;} u/L ljleGg tfkqmd h:t} 
30o, 40o, 50o, 60o df lrgLsf] 3f]Nodfqf kTtf nufpg nufO{ u|fkm k]k/df eg{ nufpg] 
/ sIffdf k|:t't ug{ ug{] . o;sf] ;fy}  Pp6}  tfkqmddf ljleGg j:t'x?sf] 3f]Nodfqf 
kTtf nufO{ u|fkm k]k/df eg{ eGg] .  

 lj|mofsnfk 3 

sIffsf ljb\ofyL{nfO{ kfFr÷ 5 ;d"xdf ljefhg u/L k|To]s ;d"xsf ljb\ofyL{nfO{ tn 
lbOPsf] k|of]u ljlw ug{ nufpg'xf];\ . 
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js{l;6 

cfjZos ;fdu|L M rf6{ k]k/, sfkL, k]lG;n . 

k|of]u ljlw M  tnsf] rf6{df ljleGg tfkqmddf kTtf nufOPsf sk/ ;Nkm]6sf] 
3f]Nodfqfx¿ lbOPsf 5g\ . 

i. lb;f] rf6{ cjnf]sg u/L 3f]Nodfqfsf] jj|m/]vf(solubility curve)lvRg nufpg]  
ii. o 50°Ctfkj|mddf agfOPsf] 3f]n20°Ctfkj|md;Dd lr:ofOof] eg] s] x'G5 < 

sIffsf]7fdf 5nkmn ug{ nufpg] / To;}sf] cfwf/df lgisif{ lgsfNg eGg] . 

tfkj|md°C 0 10 20 30 40 50 60 70 80 90 100 

3f]Nodfqf 14 17 20 24 29 34 40 48 57 68 77 
 

js{l;6cg';f/ k|of]ufTds lj|mofsnfk ;d"xut ¿kdf ug{ nufpg'xf];\ . lzIfsn] 
cfjZos ;xhLs/0f / ;xof]u ug'{xf];\ . ca k|of]u ljlwaf6 k|fKt glthf gf]6 ug{ 
nufpg'xf];\ . 

-u_ d"Nofª\sg÷ k|ltlaDag 

1. 3f]Nodfqfsf] jj|m/]vfsf] kl/efiff eGg nufpg'xf];\ . 

2. 3f]Nodfqfsf] jj|m/]vfaf6 s'g s'g s'/fx¿ kTtf nufpg ;lsG5 < ;f]Wg 
 nufpg'xf];\ . 

3. tnsf] 6]andf ln8 gfO6«]6(lead nitrate) sf] 3f]Nodfqf lbOPsf] 5 . 

tfkj|md °C 

 

20 40 60 80 100 

3f]Nodfqf  58 74 94 115 140 

 ln8 gfO6«]6sf] dfly lbOPsf tflnsfcg';f/ 3f]Nodfqfsf] jj|m/]vf lvRg 
 nufpg'xf];\ . 

i. 20°Ctfkj|md / 50°Ctfkj|mddf nL8 gfO6«]6sf] 3f]Nodfqfx¿ slt x'G5g\ < 

ii. 50°C tfkj|md ePsf] nL8 gfO6«]6sf] 3f]nnfO 30°C tfkj|md ;Dd lr:ofof] eg] 
 s] x'G5 <  
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lbg 6M  ljifo j:t' M 3f]Nodfqf ;DaGwL ul0ftLo ;d:of  

3.  ljlzi6 pb\b]Zo, l;sfO ;xhLs/0f lj|mofsnfk, d"Nofª\sg÷k|ltlaDag 

-s_ ljlzi6 pb\b]Zo 

1. 3f]Nodfqf ;DaGwL ul0ftLo ;d:of xn ug{ .  

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

 lj|mofsnfk 13f]Nodfqf ;DaGwL ul0ftLo ;d:of 

 3f]Nodfqfsf]  ul0ftLo ;d:ofx¿ xn ug{ 3f]Nodfqfsf] ;"q k|of]u ug{ 
 nufpg'xf];\ . 

 js{l;6cg';f/ cEof;fTds lj|mofsnfk JolStut ¿kdf ug{ nufpg'xf];\ . 

 lzIfsn] cfjZos ;xhLs/0f / ;xof]u ug'{xf];\ . 

 k|of]u ljlwsIffsf k|To]s ljb\ofyLx¿nfO{ u0fLtLo ;d:ofx¿ lbg] / tn xn 
 u/]cg';f/ xn ug{ nufpg'xf];\ . 

1. 20°C tfkj|mddf 40 gm lrgL slt kfgLdf 3'Nof] eg] ;+t[Kt 3f]n aGb5. 20°C 
 tfkj|mddf lrgLsf] 3f]Nodfqf 179 5 . 
 lbOPsf] M 

 lrgLsf] tf}n (W1. = 40 gm 
 3f]Nodfqf = 179 
 kfgLsf] tf}n (W2. = ? 
 ;lds/0fcg';f/,  

 3f]Nodfqf  =  3'lnt kbfy{sf] tf}n   100 
         3f]ns kbfy{sf] tf}n 
  cyj 179 = 

40 gm
W2

  100 

 cyjf W2 = 
4000
179  gm 

 kfgLsf] tf}n 22.35 gm x'G5 . 
 2.25 gm ;+t[Kt 3f]nnfO{ ;'sfof] eg] 10 gm g'g afFsL x'G5 . ;+t[Kt 3f]n agfPsf] 
tfkj|mddf g'gsf] 3f]Nodfqf slt x'G5 < 

 lbOPsf] 

 ;+t[Kt 3f]nsf] tf}n W1. = 25 gm 
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 ;'sfpFbf afFsL ePsf] g'gsf] tf}n (W2. = 10 gm 
 jfkm ag]sf] kfgLsf] tf}n (W3) = (W1 – W2. gm 

      = (25 – 10) gm 

  kfgLsf] tf}n = 15 gm 
 3f]Nodfqfsf] ;dLs/0fcg';f/ 

 3f]Nodfqf =  =  3'lnt kbfy{sf] tf}n   100 
         3f]ns kbfy{sf] tf}n 
 cyjf 3f]Nodfqf = 

10
15  100 

      = 66.66 

 3f]Nodfqf 66.66 x'G5 . 
-Uf_ d"Nofª\sg÷ k|ltlaDag 

1. 80 u|fd g'gn] slt u|fd kfgL;Fu ;+t[Kt 3f]n agfpF5 < g'gsf] 3f]Nodfqf 30°C 

 tfkj|mddf 200  5 . 
2. 20°C tfkj|mddf lrgLsf] 3f]Nodfqf 179 5 . 30 u|fdkfgL;“u ;+t[Kt 3f]n agfpg 

 slt u|fd lrgL rflxG5 < 

3. 30°C tfkj|mddf ag]sf] 15 u|fd;+t[Kt 3f]nnfO{ 10°C tfkj|md;Dd lr:ofof] eg] slt 
 dfqfdf g'gsf] dl0fe lg:sG5 < g'gsf] 3f]Nodfqf 30°C tfkj|md / 10°C 

tfkj|mddf j|mdzM 95 / 30 5 . 

 

lbg 7M  ljifo j:t' M 3f]Nodfqf / tfkj|mdsf] ;DaGw  

-s_ ljlzi6 pbb\]Zo  

1. 3f]Nodfqf / tfkj|mdsf] ;DaGw atfpg 

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

 lj|mofsnfk 1 3f]Nodfqf / tfkj|mdsf] ;DaGw 

 l6 rf6{ -T - Chart_ b'O{{  cf]6f :tDe ePsf] rf6{ agfO{ 3f]Nodfqf / 
 tfkj|mdlarsf] ;DaGw ;DaGwLljrf/x¿ ljb\ofyL{nfO{ n]Vg nufpg'xf];\ 

 ljb\ofyL{n] lbPsf] pTt/sf] cfwf/df 5nkmn u/L lgrf]6 lgsfNg ;xhLs/0fsf] 
 e"ldsf lgjf{x ug'{xf];\ . 
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 js{l;6cg';f/ k|of]ufTds lj|mofsnfk ;d"xut ¿kdf ug{ nufpg'xf];\ . 

 lzIfsn] cfjZos ;xhLs/0f / ;xof]u ug]{ / tn lbOPsf] ljlwaf6 k|fKt glthf 
 gf]6 ug{ nufpg'xf];\ .  .  

js{l;6 

cfjZos ;fdu|L M rf6{ k]k/, d]6f sf8{ . 

k|of]u ljlwM  ljb\ofyL{x?nfO{ rf/ jf kfFr ;d"xdf ljefhg ug{ nufO{ 
k|To]s ;d"xnfO{ tn lbOPsf] 3f]Nodfqfsf] ;"rL cjnf]sg ug{ nufpg] . 
o;sf] cfwf/df 5nkmn u/L lgisif{ lgsfNg ;xhLs/0fsf] e"ldsf lgjf{x 
ug]{ . 

20°C tfkj|md /100°C tfkj|mddf ljleGg kbfy{x¿sf] 3f]Nodfqf lbOPsf] 
5 . 

3'No kbfy{{ 20° tfkj|md 100°C  tfkj|md 

;f]l8od Snf]/fO{8 

sk/ ;Nkm]6 

;'u/f]h (sugar) 

Pdf]lgof Uof; 

clS;hg Uof; 

35.7 

20 

179 

89.9 

0.0045 

39.1 

76.99 

48.7 

7.4 

0.0033 
 

 

lbg 8M  ljifo j:t' M dl0feLs/0f k|lj|mof 

3.  ljlzi6 pb\b]Zo,l;sfO ;xhLs/0f lj|mofsnfk 

-s_ ljlzi6 pb\b]Zo 

1. dl0feLs/0f k|lj|mofsf] kl/efiff lbg  

2. dl0feLs/0f k|lj|mofaf6 lj|mi6n agfpg 

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

 lj|mofsnfk 1dl0feLs/0f k|lj|mof 

 ljb\ofyL{nfO{ g'g, lrgLsf] l9Ssf, dl0fe s;/L aGof] xf]nf < ;f]Rg nufpg'xf];\ / 
 dl0fe tyf dl0feLs/0f eg]sf] s] xf]nf < ;f]Rg nufO{{ b|"t n]vg ljlwsf] k|of]u 
 u/L n]vg ug{ nufO{{ n]lvPsf] s'/fnfO{ k|:t't ug{ nufpg'xf];\ . 
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lgisif{ M 3f]nssf] tfkj|md a9fpFb} nluof] eg] 3f]nsdf yk 3'lnt kbfy{ 3f]Ng 
;Sg] Ifdtf klg a9\b} hfG5 . km/s tfkj|mddf  ;dfg tf}n ePsf] 3f]nsx¿n] 
3'nfpg ;Sg] 3'lnt kbfy{sf] dfqf klg km/s x'G5 . To;}n] k|foh;f] 3'lnt 
kbfy{sf] 3f]Nodfqf 3f]nsf] tfkj|md a9]df a9\b} hfG5  t/ UofF;x¿sf] 3f]Nodfqf 
eg] 36\5 .  
Tffkj|md a9\b} hfFbf  3f]nsx¿sf] c0f'x¿larsf] b'/L a9\g uO{ yk 3'lnt kbfy{ 
c6\g ;Sg]  :yfg aGg hfG5 . o:tf c0f'x¿larsf] If]qdf yk 3'lnt kbfy{ 3'Ng] 
ePsfn] lr;f] kfgLdf eGbf tftf] kfgLdf w]/} 3'lnt kbfy{x¿ 3'N5g\ . t/ t/n 
/ Uof;sf] 3f]nnfO{ ttfpFbf Uof;sf] rfn t/nsf] eGbf klg a9L x'g hfG5 . 
t/nsf c0f'x¿larsf] 7fpF rnfodfg /x]sf UofF;sf c0f'x¿larsf lglDt 
ckof{Kt x'g hfG5 . h;sf sf/0f tftf] kfgLdf UofF; sd 3'N5 . 

 cjwf/0ff lbO{;s]kl5 tnsf] k|of]u ljlw ;Dkfbgdf ;xhLs/0fsf] e"ldsf lgjf{x 
 ug{ nufpg'xf];\ . 

js{l;6 

cfjZos ;fdu|L M kf];]{n]g a]l;g, kfgL, sk/ ;Nkm]6, l;;fsf] /8  

ljlw M  ljb\ofyL{x?nfO{ rf/ jf kfFr ;d"xdf ljefhg ug{ nufO{ k|To]s ;d"xnfO{ 
Pp6f÷Pp6f kf];]{lng a]l;gdf 20 gram hlt kfgL lng nufpg] . To;kl5 
kfgLdf sk/ ;Nkm]6sf] uf9f 3f]n agfpg nufpg] . ca o; 3f]nnfO{ ttfpFb} 
cln cln u/]/ sk/ ;Nkm]6 yKb} hfg nufpg] . ;+t[Kt 3f]n aGg] cj:yf ePkl5 
Pp6f 58n] 3f]nnfO{ aflx/ lgsfNg nufpg] . To;kl5 ljb\ofyL{nfO{ pSt 3f]ndf 
tfk lbg nufO{ km]l/ yk sk/ ;Nkm]6 3'Ng nufpg] . o;/L tfk lbb}“ sk/ 
;Nkm]6 3'nfpFb} hfbf clt ;+t[Kt 3f]n aGg hfG5 . o; 3f]nnfO{ jftfj/0fLo 
tfkj|mddf lr:ofpg nufpg] / cjnf]sg ug{ nufO{ lgrf]6 lgsfNg 
;xhLs/0fsf] e"ldsf lgjf{x ug]{ . js{l;6cg';f/ k|of]ufTds lj|mofsnfk 
;d"xut ¿kdf ug{ nufpg] . lzIfsn] cfjZos ;xhLs/0f / ;xof]u ug]{ . ca 
k|of]u ljlwaf6 k|fKt glthf gf]6 ug{ nufpg] .  

 

lgisif{ M c0f'x¿ ldnL Ps lglZrt HofldtLo cfsf/x¿ agfO{ a:g] kbfy{sf dl;gf 
s0fx¿nfO{ dl0fe elgG5 . o;/L dl0fe aGg] k|lj|mofnfO{ dl0feLs/0f elgG5 . 
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-u_  d"Nofª\sg ÷ k|ltlaDag 

1. dl0fesf] kl/efiff atfpg nufpg'xf];\ . 

2. dl0feLs/0f k|lj|mofaf/] JofVof ug{ nufpg'xf];\ . 

3. sk/ ;Nkm]6sf] dl0fe s;/L tof/ ug{ ;lsG5 egL JofVof ug{ nufpg'xf];\ . 

-3_ kl/of]hgf sfo{ 

tkfO“ { cfk\mgf] 3/df Pp6f lunf;df cfwf kfgL e/L To; kfgLdf lglZrt dfqfdf lrgL 
tf}n]/  3f]Nb} hfg'xf];\ / pSt kfgLdf slt lrgL 3'N5, kTtf nufO{{ Pp6f k|ltj]bg tof/ 
kfg'{xf];\ . 

-ª_ yk cWoog ;fdu|L 

 3f]Nodfqfsf] jj|m/]vf 

ljleGg tfkj|mdx¿df kTtf nufPsf] 3'No kbfy{sf] 3f]Nodfqfx¿sf] lvlrPsf] 
jj|m/]vfnfO{ -;f] tfkj|mdx¿nfO{ t];f]{ /]vfdf /fVg]_ 3f]Nodfqfsf] jj|m/]vfeGb5 . tnsf] 
u|fkm x]/L ;f]lwPsf k|Zgx¿sf] hjfkm lbg'xf];\ . 

 
1. kf]6fl;od gfO6«]6sf] 70°C tfkj|mddf 3f]Nodfqf slt 5 < / ;f]lx tfkj|mddf 
 Pdf]lgod Snf]/fO8sf] 3f]Nodfqf slt 5 < 

2. 100°C tfkj|mdsf] kf]6fl;od gfO6«]6sf] 3f]nnfO 60°C tfkj|md;Dd lr:ofof] eg] 
 slt u|fd kf]6fl;od gfO6«]6sf] dl0fe k|fKt x'G5 < 

3. 100°C tfkj|mddf /x]sf] kf]6fl;od gfO6«]6 / Pdf]lgod Snf]/fO8sf] 3f]nnfO{70°C 
 ;Dd lr:ofof] eg] s'g kbfy{sf] dl0fe ;a}eGbf klxnf b]vf kb{5 < 
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3f]Nodfqfsf] jj|m/]vfsf] pkof]lutf  

1. s'g} Ps tfkj|mddf3'No kbfy{sf] 3f]Nodfqf kTtfnufpg 

2. s'g} Ps tfkj|mddf3'No kbfy{x¿sf] 3f]Nodfqf bfFHg  

3. s'g} Ps tfkj|mdaf6 3f]nnfO{ csf]{ tfkj|md;Dd lr:ofp“bf slt dfqfdf dl0fe 
 lg:sG5 lx;fa ug{  

4. 3'No kbfy{x¿sf] ld>0fsf] 3f]nnfO{ dl0feLs/0f ubf{ j|md};Fu s'g÷s'g kbfy{sf] 
 dl0fe lg:sG5 yfxf kfpg . 

-5_ k|fljlws zAbfjnL 

 dl0fe M lglZrt HofldtLo cfsf/ ePsf] 7f]; kbfy{  

 3'lnt kbfy{M 3f]nsdf 3'lng] kbfy{x¿ h:t} g'gx¿, lrgL cflb 

 3f]ns kbfy{M 3'lntnfO{ 3f]Ng] kbfy{x¿ h:t} kfgL, j]lGhg cflb 

 porcelain basin : ;]tf] ;fgf] srf}/f cfsf/sf] pks/0f 

-h_ ;Gbe{ ;fdu|L 

1. km/s km/s 3f]n / dl0feLs/0f ;DaGwL lel8of] U-tube af6 download u/L 
 sIffdf k|:t't ug'{xf];\ . 

2. Midas software (e-learning) k|of]u ug{ nufpg'xf];\ . 

3. k|lzIfs lgb]{lzsf M z}lIfs hgzlSt ljsf; s]Gb| . 

4. Jha, B. K., Basnet, M. and Others (2073). Reliant Science 9, 
 Kathmandu: Reliant Publication House, Kalanki 

5. Yadav, M.S.(1992.. Teaching of science, New Delhi: Anmol 
 Publications 

6. Srivastav, J.P.(2071.. Modern Graded Science,  Kathmandu: Vidyarthi 
 Pustak Bhandar, Bhotahity 

7. www.scholar.com 
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k|of]u g+ !# 

!= zLif{s (Title) : lrgLsf] c;+t[Kt 3f]n tof/ ug{  

@= -s_ cfjZos ;fdu|L (Materials Required) : lrgL, las/ jf sfFrsf] lunf;,  
  sfFrsf] 58, kfgL, kfgLsf] efF8f] . 

 -v_ j}slNks ;fdu|L lrgLsf] ;6\6f lgnf]t'yf] jf g'gsf]  k|of]u ug{ ;lsG5 . 

#=  l;b\wfGt÷egfO (Theory/Statement)  :  ha lrgLnfO{ kfgLdf 3'nfpFb} 3'nfpFb} uOG5, 
 ta lrgL kfgLdf 3'Nb} hfG5 . o; 3f]ndf yk 3'lnt kbfy{ 3'Ng ;Sg] ;Defjgf klg 
 /xG5 .  

$=  ljlw (Procedure) 

 Pp6f ljs/df b'O{{ 6]:66\o'a kfgL /fVg]  

  To;kl5 Ps lrD6L lrgL /fvL sfFrsf] 58n] rnfpg]  

 To; cj:yfsf] 3f]ndf lrgL yKb} / rnfpFb} hfg] 

  yk lrgL 3'n] g3'n]sf] cjnf]sg ug]{ 

 lrgL 3'Ng g5f]8];Dd of] j|md hf/L /fVg]  
%= k|flKt÷cjnf]sg (Finding/Observation)  

 lrgLnfO{ kfgLdf 3'nfpFb} hfbf lrgL kfgLdf 3'Nb} hfG5 . o;df yk lrgL klg 3'Ng 
 ;Sg] ;Defjgf 5 .  

^=  lgisif{ (Conclusion)  :  ;fwf/0f cj:yfdf lglZrt tfkj|mddf s'g} 3f]ndf yk 3'lnt 
 kbfy{ 3f]Ng ;lsG5  .  

&=  k|of]u ubf{ ckfpg'kg]{ ;fjwfgLx¿(Precautions)  

 sfFrsf] lunf;sf] k|of]u ubf{ a9L ;tstf{k"j{s ug{'k5{ . 

 sfFrsf] 58n] lrgLnfO{ kfgLDff 3'nfpFbf /fd|/L 3'nfpg'k5{ . 
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k|of]u g+ !# -s_ 

!=  zLif{s (Title) : lrgLsf] ;+t[Kt 3f]n tof/ ug{  

@= -s_  cfjZos ;fdu|L (Materials Required) : lrgL, ljs/ jf sfFrsf] lunf;,  
  sfFrsf] 58, kfgL, kfgLsf] efF8f]  

 -v_  j}slNks ;fdu|L lrgLsf] ;6\6f lgnf]t'yf] jf g'gsf]  k|of]u ug{ ;lsG5 . 

#=  l;b\wfGt÷egfO (Theory/Statement)  :  ha lrgLnfO{ kfgLdf 3'Nb} 3'Nb} uOG5, ta 
 lrgL kfgLsf] ;+t[Kt 3f]n aGb5 . 

$=  ljlw (Procedure) 

 Pp6f ljs/df b'O{{ 6]:66\o'a kfgL /fVg]  

  To;kl5 Ps lrD6L lrgL /fvL sfFrsf] 58n] rnfpg]  

 To; cj:yfsf] 3f]ndf lrgL yKb} / rnfpFb} hfg] 

  yk lrgL 3'n] g3'n]sf] cjnf]sg ug]{ 

 lrgL 3'Ng g5f]8];Dd of] s|d hf/L /fVg] 

 lrgL 3'Ng 5f]8]kl5 dfq 3f]ndf lrgL /fVg 5f]8\g]  

%= k|flKt÷cjnf]sg (Finding/Observation)  

;a}eGbf klxn] 3f]ndf /flvPsf] ;a} lrgL 3'n]]/ uof] . o;df yk lrgL 3'Ng ;Sg] 
;Defjgf 5 . o;nfO{ c;+t[Kt 3f]n ( unsaturated solution) elgG5 . To;kl5sf] 
cj:yfdf 3'Ng ;Sg] hlt lrgL 3f]ln ;Sof] . ca o;df pxL tfkj|mddf yk lrgL 3'Ng 
;Sb}g . o;nfO{ ;+t[Kt 3f]n (saturated solution) elgG5 . 

^=  lgisif{ (Conclusion)  :  t;y{ ;fwf/0f tfkj|mddf lglZrt tfkj|mddf s'g} 3f]ndf yk 
 3'lnt kbfy{ 3f]NGf ;ls“b}g . 
&=  k|of]u ubf{ ckfpg'kg]{ ;fjwfgLx¿(Precautions)  

 sfFrsf] lunf;sf] k|of]u ubf{ a9L ;tstf{k"j{s ug{'k5{ . 

 sfFrsf] 58n] lrgLnfO{ kfgLDff 3'nfpFbf /fd|/L 3'nfpg'k5{ . 

 kfgLdf lrgLnfO{ 3'nfp“bf lrgL 3'Ng 5f]8]kl5 To;df lrgL /fVg 5f]8\g'k5{ . 
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k|of]u g+ !$ 

!=  zLif{s (Title) : 3f]Nodfqf / tfkj|mdlarsf] ;DaGwsf] n]vflrq sf]g{  

@=  -s_  cfjZos ;fdu|L (Materials Required) : u|fkm k]k/, k]lG;n, :s]n, O/]h/  

 -v_  j}slNks ;fdu|L u|fkm k]k/sf] ;6\6f ;fbf k]k/ klg k|of]u ug{ ;lsG5 . 

#=  l;b\wfGt÷egfO (Theory/Statement)  :  ;fdfGotof kbfy{x¿sf] 3f]Nodfqf 
 tfkj|md;Fu ;dfg'kftL x'G5 .  

 cyf{t\\ tfkj|md a9\b} hfbf kbfy{x¿sf] 3f]Nodfqf klg a9\b} hfG5 . 

$= ljlw (Procedure) 

 u|fkm k]k/ lnO{ k]lG;nsf] ;xfotfn] x - axis / y - axis agfpg nufpg'xf];\ . 

 clg x - axis df tfkj|md / y - axis df 3f]Nodfqf n]Vg nufpg'xf];\ . 

 To;kl5 ljb\ofyL{nfO{ lbO{Psf] rf6{ cjnf]sg u/L 3f]Nodfqfsf] jj|m/]vf lvRg 
 nufpg'xf];\ . h:t}0 0C df 14, 100 df  17, 200C df 20,300C df 24,400C df 
 29,500C df 34,600C df 40,700C df 48,800C df 57,900C df 68, 1000C df 
 77 . 

%=  k|flKt÷cjnf]sg (Finding/Observation)  

 o;nfO{ cjnf]sg lrqdf b]vfP h:t} kbfy{sf] 3f]Nofdfqf tfkj|md a9]cg';f/ j[lb\w x'Fb} 
 hfG5 .  
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^= lgisif{ (Conclusion)  :  t;y{ k|foh;f] kbfy{x¿sf] 3f]Nodfqf tfkj|md;Fu k|ToIf 
 ;dfg'kftL x'G5 . cyf{t\\ tfkj|md a9\b} hfFbf kbfy{sf] 3f]Nodfqf klg a9\b} hfG5 .  

 

sIff M k|of]u g+ !$ -s_ 

!=  zLif{s (Title) : sk/ ;Nkm]6sf] 3f]Nodfqf / tfkj|mdlarsf] ;DaGw kTtf nufpg 

@= -s_ cfjZos ;fdu|L (Materials Required) : sk/ ;Nkm]6 lj|mi6n, las/ jf  
  sfFrsf] lunf;, sfFrsf] 58, ;nfO{, kfgL, kfgLsf] efF8f], kfgL ttfpg] efF8f],  

 -v_  j}slNks ;fdu|L sk/ ;Nkm]6sf] ;6\6f lrgL jf g'gsf]  k|of]u klg ug{ ;lsG5 . 

#=  l;b\wfGt÷egfO (Theory/Statement)  :  ha sk/ ;Nkm]6nfO{ kfgLdf 3'Nb} 3'Nb} 
 uOG5, ta sk/ ;Nkm]6sf]] ;+t[Kt 3f]n aGb5 . 

$=  ljlw (Procedure) 

 Pp6f ljs/df b'O{{ 6]:66\o'a kfgL /fVg]  

 00C df sk/ ;Nkm]6 3'N5 < pSt kfgLdf sk/ ;Nkm]6nfO{ sfFrsf] 58n]  rnfpg]  

  To;kl5 100C, 200C,300C,400C,500C,600C,700C,800C,900C,1000C, df slt 
 sk/ ;Nkm]6 3'N5 < pSt kfgLdf sk/ ;Nkm]6nfO{ sfFrsf] 58n] 3f]Ng]  

 To;kl5 sk/ ;Nkm]6sf] 3f]Nodfqf slt slt x'G5 < l6kf]6 ub}{ hfg] 

%=  k|flKt÷cjnf]sg (Finding/Observation)  

dfly plNnlvt ljleGg tfkj|mddf sk/ ;Nkm]6nfO{ 3f]Nb} hfbf tfkj|mdnfO{ a9fpb} 
n}hfbf kfgLDff sk/ ;Nkm]6sf] dfqf klg a9L 3'Nb} uPsf] b]Vg ;lsG5 . cyf{t\\ 00C df 
14, 100C df 17, 200C df 20,300C df 24,400C df 29, 500C df 34,600C df 40,700C 
df 48,800C df 57,900C df 68,1000C df 77, 3f]Nodfqf ePsf] b]lvG5 . 

^=  lgisif{ (Conclusion)  :  t;y{ k|foh;f] kbfy{x¿sf] 3f]Nodfqf tfkj|md;Fu k|ToIf 
 ;dfg'kftL x'G5 . cyf{t\\ tfkj|md a9\b} hfFbf kbfy{sf] 3f]Nodfqf klg a9\b} hfG5 .  

&=  k|of]u ubf{ ckfpg'kg]{ ;fjwfgLx¿ (Precautions)  

 sfFrsf] 58n] sk/ ;Nkm]6nfO{ kfgLDff 3'nfpFbf /fd|/L 3'nfpg'k5{ . 

 sk/ ;Nkm]6sf] tf}n ;xL tl/sfn] lng'k5{ . 

 ljleGg tfkj|mddf sk/ ;Nk]m6nfO{ 3'nfpFbf ;xL tfkj|mdsf] l6kf]6 ug'{k5{ . 

 ;+t[Kt 3f]nnfO{ ttfpFbf a9L xf]l;of/ k"j{s ttfpg' k5{ . 
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Kf|of]u g+ !^ 

!=  zLif{s (Title) : sk/ ;Nkm]6sf] dl0fe tof/ ug{  

@=  -s_ cfjZos ;fdu|L (Materials Required) : sk/ ;Nkm]6 lj|mi6n, las/ jf  
  sfFrsf] lunf;, sfFrsf] 58, ;nfO{, kfgL, kfgLsf] efF8f], kfgL ttfpg] efF8f]  

 -v_ j}slNks ;fdu|L sk/ ;Nkm]6sf] ;6\6f lrgL jf g'g klg  k|of]u ug{ ;lsG5 . 

#= l;b\wfGt÷egfO (Theory/Statement)  :  dl0feLs/0f k|lj|mofaf6 sk/ ;Nkm]6sf] dl0fe 
 agfpg ;lsG5 . 

$= ljlw (Procedure) 

 Pp6f porcelain basin df 30 ld=ln= kfgL lng'xf];\ . 

 To;df cln cln ub}{ sk/ ;Nkm]6 ld;fp“b} hfg'xf];\ .  

 k|To]s k6s Unf;sf] 58n] 3f]nnfO{ rnfpg'xf];\ . 

  cGtdf sk/ ;Nkm]6sf] ;+t[Kt 3f]n agfpg'xf];\ . 

  ;+t[Kt 3f]n ePsf] porcelain basin nfO{ lj:tf/} ttfpg'xf];\ . 

  s]xL dfqfdf kfgL jfikLs/0f eO;s]kl5 / porcelain basin sf] leq rf/}lt/ 
 dl0fex¿ b]lvg yfNb5, ca tfk x6fOlbg';\ .  

 3f]nnfO{ s]xLa]/sf] nflu lr:ofpg lbg'xf];\ . 
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%=  k|flKt÷cjnf]sg (Finding/Observation)  

3f]n lr;f] eO;s]kl5 porcelain basin sf] lkwdf sk/ ;Nkm]6sf] dl0fex¿ b]lvG5g\ . 
dl0fex¿ 5'6\l6;s]kl5 porcelain basin df af“sL ePsf] 3f]nnfO{ mother liquor eGb5, 
h;df sk/ ;Nkm]6df ePsf] cz'b\wtf /x]sf] x'G5 . dl0fex¿nfO{ lj:tf/} lgsfnL lkmN6/ 
k]k/df /fVg'xf];\ / dl0fedf ePsf] kfgL ;f];]/ lng'xf];\ . oL dl0fex¿ z'b\w sk/ ;Nkm]6 
x'g\, h;sf] c0f';"q CuSO4.5H2O xf]. h;nfO{ blue vitriol elgG5 . o;/L sk/ ;Nkm]6sf] 
dl0fe tof/ x'G5 . 

^=  lgisif{ (Conclusion):  t;y{ k|foh;f] kbfy{x¿sf] 3f]Nodfqf tfkj|md;Fu k|ToIf 
 ;dfg'kftL x'G5 . cyf{t\\ tfkj|md a9\b} hfFbf kbfy{sf] 3f]Nodfqf klg a9\b} hfG5 .  
&=  k|of]u ubf{ ckfpg'kg]{ ;fjwfgLx¿ (Precautions)  

 sfFrsf] 58n] sk/ ;Nkm]6nfO{ kfgLDff 3'nfpFbf /fd|/L 3'nfpg'k5{ . 

 sk/ ;Nkm]6sf] tf}n ;xL tl/sfn] lng'k5{ . 

 ljleGg tfkj|mddf sk/ ;Nk]m6nfO{ 3'nfpFbf ;xL tfkj|mdsf] l6kf]6 ug'{k5{ . 

 ;+t[Kt 3f]nnfO{ ttfpFbf a9L xf]l;of/ k"j{s ttfpg'k5{ . 
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PsfO M  11 s]xL Uof“;x¿        
cg'dflgt 3G6L M 8 (5+3) 

1. l;sfO pknlAw 

 (i) k|of]uzfnfdf xfO8«f]hg, clS;hg / gfO6«f]hg UofF;x¿ pTkfbg ug{  

 (ii) xfO8«f]hg, clS;hg / gfO6«f]hg UofF;x¿sf dxTTjk"0f{ u'0fx¿sf] j0f{g ug{  

 (iii) xfO8«f]hg, clS;hg / gfO6«f]hg UofF;x¿sf] k|d'v pkof]lutf j0f{g ug{  

2.  ljifo j:t' ljefhg / ;fdu|L 

  
lbg 

ljifo j:t' l;sfO ;fdu|L 

1 xfO8«f]hg  UofF;sf] 
pTkfbg -k|of]ufTds_ 

pNkm af]6n, 8]lne/L 6\o'a, ly;n kmg]n, UofF;hf/, 
kfgL, lhª\ssf 6'j|mf, xfO8«f]Snf]l/s cDn, ss{, 
ljxfOe ;]Nkm, jf6/ 6«km, u|]kmfO6, ljs/, 6]:66\o'a, 
ss{, Knfl:6s e];n, cDn;lxtsf] kfgL,  tf/  

2/3 xfO8«f]hgsf u'0f tyf 
pkof]lutfx¿ 

xfO8«f]hgsf u'0f tyf pkof]lutfx¿ n]v]sf] 
k\mnf;sf8{ . 

4 clS;hg UofF;sf] 
pTkfbg -k|of]ufTds_ 

xf8{ Unf; 6]:66\o'a, 8]lne/L 6\o'a, UofF;hf/, kfgL, 
ss{, ljxfOe ;]Nkm, jf6/ 6«km, kf]6fl;od Snf]/fO8, 
DofGuflgh 8fOcS;fO8, xfO8«f]hg k]/f]cS;fO8, 
sf]lgsn k\mnf:s, ly;n kmg]n, 6]:66\o'a, jg{/, 
:6fG8, ;nfOsf] sfF6L, kf]6fl;od k/DofUg]6  

5/6 clS;hgsf u'0f tyf 
pkof]lutfx¿ 

clS;hgsf u'0f tyf pkof]lutfx¿ n]v]sf] 
k\mnf;sf8{  

7 gfO6«f]hgsf UofF;sf] 
pTkfbg -k|of]ufTds_ 

:6fG8, j6d, /fp08 a6d k\mnf:s, xf8{ Unf;  
6]:66\o'a, 8]lne/L 6\o'a, UofF;hf/, kfgL, ss{, 
ljxfOe ;]Nkm, jG;g jg{/,  kfgL /fVg] efF8f] . 

8 gfO6«f]hgsf u'0f tyf 
pkof]lutfx¿ 

gfO6«f]hgsf u'0f tyf pkof]lutfx¿ n]v]sf] 
k\mnf;sf8{ . 
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lbg 1M  ljifo j:t' M xfO8«f]hg  UofF;sf] pTkfbg 

1. ljlzi6 pb\b]Zo,l;sfO ;xhLs/0f lj|mofsnfk, d"Nofª\sg÷ k|ltlaDag  

-s_ ljlzi6 pb\b]Zo 

1. xfO8«f]hg UofF;sf] kl/ro lbg  

2. k|of]uzfnfdf xfO8«f]hg UofF; pTkfbg ug{  

3. xfO8«f]hg UofF;sf] k/LIf0f ug{  

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

 lj|mofsnfk 1 xfO8«f]hg UofF;sf] pTkfbg 

 UofF; eg]sf] s] xf] egL JxfO6 af]8{df k|Zg n]vL ljb\ofyL{lar 5nkmn  
 u/fpg'xf];\ . 

  To;kl5 ljb\ofyL{nfO{ xfO8«f]hg UofF;sf] cjwf/0ff k|i6 kfg'{xf];\ . 

 xfO8«f]hg UofF;nfO{ k|of]uzfnfdf lgdf{0f ug{ cfjZos ;fdu|Lx¿ ;]6 ug{ 
 nufpg'xf];\/ UofF;sf] lgdf{0f k|lj|mofaf/] 5nkmn u/fpg'xf];\ . 

 tkl;nsf] js{ l;6cg';f/ k|of]ufTds lj|mofsnfk u/fpg] / UofF;sf] k/LIf0f ug{ 
 nufpg'xf];\ . 
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js{l;6 

cfjZos ;fdu|L M pNkm af]6n, 8]lne/L 6\o'a, ly;n kmg]n, UofF;hf/, kfgL, lhª\ssf 6'j|mf, 
xfO8«f]Snf]l/s cDn, ss{, ljxfOe ;]Nkm, jf6/ 6km . 

l;b\wfGtM ;lj|mo wft'x¿ h:t} lhGs, DofUg]l;od cflbn] cDndf ePsf] xfO8«f]hgnfO{ 
lj:yflkt ub{5 / xfO8«f]hg Uof; lg:sG5 . cDnsf] cj:yf lkmsf x'g'kb{5 . k|of]uzfnfdf 
cz'b\w lhGs / lkmsf xfO8«f]Snf]l/s Pl;8sf] lardf k|ltlj|mof u/fOG5 . 

 Zn     +     2HCl          ZnCl2     +     H2 
 (granulated zinc) (dilute) zinc chloride hydrogen gas 
k|of]u ljlw M  ljb\ofyL{x¿dWo] b'O{ hgf ljb\ofyL{x¿nfO{ cufl8 af]nfpg] . tL ljb\ofyL{nfO{ 
cz'b\w lhGsnfO{ ;kmf pNkm af]tnleq /fVg nufpg] / lrqdf lbPcg';f/ af“sL 
pks/0fx¿ h8fg ug{ nufpg] . ly;n kmg]nåf/f lkmsf xfO8«f]Snf]l/s cDnnfO{ ly;n 
kmg]nsf] 5]p 8'Ag] u/L la:tf/} vGofpg nufpg] . cDnsf] ;Dks{ lhGs;“u x'gf;fy 
k|ltlj|mof u5{ . o; k|lj|mofnfO{ cjnf]sg ug{ nufpg] . k|ltlj|mof x'g ;'? x'g ;fy 
xfO8«f]hg Uof; lg:sg yfNb5 .  pSt Uof; kfgLnfO{ lj:yflkt u/L Uof; hf/df hDdf 
x'G5 . o;/L hDdf ePsf] Uof;nfO{ lj:tf/} 7f8f] kf/L an]sf] ;nfO{sf] sfF6L o;sf] d'vdf 
n}hfg nufpg] . aNg] a]nfdf o;n] pop cfjfh lgsfnL aNb5 . To;}n] of] xfO8«f]hg Uof; 
g} xf] . 

lgisif{ 

o;/L k|of]uzfnfdf lhª\s / lkmsf xfO8«f]Snf]l/s cDnlar k|ltlj|mof u/fpFbf xfO8«f]hg 
UofF; pTkfbg xG5 .
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lj|mofsnfk 2 

 

 

-u_  d"Nofª\sg ÷ k|ltlaDag 

1. k|of]uzfnfdf xfO8«f]hg UofF; lgdf{0f ug]{ k|lj|mofaf/] JofVof ug{ nufpg'xf];\ . 

js{l;6 

cfjZos ;fdu|L M u|]kmfO6, ljs/, 6]:66\o'j, ss{, Knfli6s e];n, cDn ;lxtsf] kfgL,  
tf/ . 

k|of]u ljlwM  kfgLsf] ljb\o't ljR5]bgaf6 xfO8«f]hg UofF; pTkfbg ug{sf nflu cfjZos 
;fdfu|Lx? h:t} M u|]kmfO6, ljs/, 6]i66\o'j, ss{, Uof; hf/, Knfli6s e];n, cDn ;lxtsf] 
kfgL,  tf/ hDdf ug{ nufpg] / logLx?nfO{ lrqdf b]vfPh:t} u/L hf]8\g nufpg] . 
kfgLdf s]xL ;Nk\mo'l/s cDn ld;fO{ Pp6f efF8f]df /flvG5 . To;kl5 To;df ljb\o't 
k|jfx u/L kfgLsf] ljb\o't ljR5]bg u/L UofF; pTkfbg ug{ nufpg] . o;f] ubf{ kfgLsf] 
c0f' xfO8«f]hg / clS;hgsf] c0f'df kl/0ft x'G5 . To;kl5 o;af6 pTkfbg ePsf] 
UofF;nfO{ k/LIf0f ug{ nufpg] / lgisif{df k'Ug ;xhLs/0fsf] e"ldsf lgjf{x ug]{ . 

2H2O    2H2  +  O2 

 cDnLo kfgL 

o; ljlwdf asbestos diaphragmn] xfO8«f]hg / clS;hgnfO{ ldl;g lb“b}g . o; 
ljlwaf6 ;t k|ltzt z'b\w xfO8«f]hg tof/ x'G5 . ljb\o't ;:tf] ePsf] 7fp“x¿df of] 
ljlwaf6 xfO8«f]hg pTkfbg ul/G5 . 
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2. xfO8«f]hg UofF; pTkfbg k|lj|mofaf/] j0f{g ug{ nufpg'xf];\ . 

3. k|To]s ljb\ofyL{nfO{  xfO8«f]hg UofF; lgdf{0f ug]{ lrq vfnL sfuhdf sf]g{ nufO{{ 
 sIffdf k|:t't ug{ nufpg'xf];\ . 

 

lbg 2/3M  ljifo j:t' M xfO8«f]hgsf u'0f tyf pkof]lutfx¿  

3. ljlzi6 pb\b]Zo,l;sfO ;xhLs/0f lj|mofsnfk, d"Nofª\sg÷ k|ltlaDag 

-s_ ljlzi6 pb\b]Zo 

1. xfO8«f]hgsf ef}lts u'0fx¿atfpg 

2. xfO8«f]hgsf /f;folgs u'0fx¿atfpg 

3. xfO8«f]hgsf pkof]lutfx¿ pNn]v ug{  

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

 lj|mofsnfk 1 xfO8f]hgsf ef}lts / /f;folgs u'0fx¿ 

 klxnf] lbgdf ul/Psf] k|of]ufTds lj|mofsnfknfO{ k'gM bf]xf]¥ofpg nufO{{ pSt 
 UofF;sf] ef}lts / /f;folgs u'0fx¿-k/LIf0f ;Dej x'g] u'0fx¿_ sf] k/LIf0f ug{ 
 nufpg'xf];\ / u'0fx¿sf] ;"rL tof/ ug{ nufpg'xf];\ . 

 ljb\ofyL{nfO{ ltg ;d"xdf ljefhg u/L b'O{{ ;d"xnfO{ /f;folgs u'0f / afFsL Ps 
 ;d"xnfO{ ef}lts u'0fx¿ plNnlvt d]6fsf8{ ljt/0f ug]{ / klxnf] lj|mofsnfksf] 
 cfwf/df tof/ u/]sf] u'0fx¿sf] ;"rL;Fu t'ngf ug{ nufpg'xf];\ . 

 d]6fsf8{df pNn]v ul/Psf u'0fx¿af/] 5nkmn ug{ nufO{{ ;d"xut ¿kdf k|:t't 
 ug{ nufpg'xf];\ . 

 ljb\ofyL{af6 k|:t't ul/Psf xfO8f]hgsf /f;folgs / ef}lts u'0fx¿ ;DaGwdf 
 cfjZos k[i7kf]if0f k|bfg ug'{xf];\ . 

 lj|mofsnfk 2 xfO8«f]hgsf pkof]lutfx¿ 

 xfO8«f]hgsf] pkof]lutfsf] af/]df hfgfsf/L lng klg k|To]s ljb\ofyL{nfO{ o;sf] 
 k|of]u sxfF sxfF ePsf] x'G5 xf]nf < s]xLa]/ ;f]Rg nufO{{ ;f]r]sf] s'/f n]Vg 
 nufpg'xf];\ / k|:t't ug{ nufpg'xf];\ . 

 Pshgf ljb\ofyL{nfO{ pgLx¿n] lbPsf] pTt/nfO{ af]8{df l6Kb} hfg nufpg'xf];\ . 

 To;kl5 lzIfsåf/f xfO8«f]hgsf pkof]lutf ;DaGwdf tof/ kfl/Psf] lkmlnk 
 rf6{6fF; u/L t'ngf ug{ nufpg'xf];\ . 

 cGtdf cfjZos k[i7kf]if0f k|bfg ug'{xf];\ . 
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-u_  d"Nofª\sg ÷ k|ltlaDag 

1.  xfO8«f]hgsf ef}lts u'0fx¿s] s] x'g\ < 

2.  xfO8«f]hgsf  /f;folgs u'0fx¿pNn]v ug'{xf];\ . 

3.  xfO8«f]hgsf] k|of]u s] sfdsf nflu ul/G5 < 
 

lbg 3M  ljifo j:t' M clS;hg UofF;sf] pTkfbg  

4. ljlzi6 pb\b]Zo,l;sfO ;xhLs/0f lj|mofsnfk, d"Nofª\sg÷ k|ltlaDag  

-s_ ljlzi6 pb\b]Zo 

1. clS;hg UofF;sf] kl/ro lbg  

2. k|of]uzfnfdf clS;hg UofF; lgdf{0f ug{  

3. clS;hg UofF;sf] k/LIf0f ug{  

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

 lj|mofsnfk 1clS;hg UofF;sf] pTkfbg 

 UofF; eg]sf] s] xf]< o;sf] dfqf jfo'd08ndf slt k|ltzt /x]sf] 5 < o;sf] 
 ;|f]t s] xf] < h:tf k|Zgx¿ ;]tf]kf6Ldf n]vL ljb\ofyL{lar 5nkmn u/fpg'xf];\ . 

 clS;hg UofF;sf cfljisf/s, o; UofF;sf] ;ª\s]t, kf/df0fljs tyf cf0fljs 
 ef/ h:tf kIfdf k|Zg ;f]wL 5nkmn u/fpg] / cfjZos k[i7kf]if0f k|bfg  
 ug'{xf];\ . 

  clS;hg UofF;nfO{ k|of]uzfnfdf pTkfbg ug{ cfjZos ;fdu|Lx¿s] s]  
 xf]nfg\ < klxrfg ug{ nufpg'xf];\ To;kl5 k|of]uzfnfdf clS;hg UofF; tof/ 
 ug]{ ;fdu|Lsf] gfdfª\lst lrq 6fF; ug'{xf];\ . 

 lrqdf b]vfOPcg';f/ tkl;nsf] js{l;6cg';f/ ;fdu|Lsf] ;]6 tof/ ug{ 
 nufpg'xf];\ / cjnf]sg tyf k/LIf0f ug{ nufpg'xf];\ . 

js{l;6 

cfjZos ;fdu|L M xf8{ Unf; 6]:66\o'j, 8]lne/L 6\o'a, Uof;hf/, kfgL, ss{, ljxfOe 
;]Nkm, jf6/ 6km, kf]6fl;od Snf]/]6, ;nfOsf] sfF6L . 

l;b\wfGtM k|of]uzfnfdf kf]6fl;od Snf]/]6(KClO3) nfO{ Sof6fln:6 Dof“Uoflgh 
8fOcS;fO8(MnO2) ;FUf ttfP/ clS;hg tof/ ul/G5 . 
 2KClO3                    2KCl + 3O2 
k|of]u ljlw M k|of]uzfnfdf o;sf] pTkfbg ug{ rf/efu kf]6fl;od Snf]/]6 / Ps efu 
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Dof“Uoflgh 8fOcS;fO8sf] ld>0fnfO{ s8f 6]:66\o'a(hard glass testube) df /fVg 
nufpg'xf];\ . lrqdf lbPcg';f/ af“sL pks/0fx¿ h8fg ug{ nufpg'xf];\ . 6]:66\o'adf 
ePsf] ld>0fnfO{ sl/a250°C sf] tfkj|mddf ttfpg nufpg] / cjnf]sg ug{ nufpg] 
ug'{xf];\ . o;af6 clS;hg Uof; lg:s]sf] kfOg] 5 egL atfOlbg'xf];\ . o;/L lg:s]sf] 
Uof;nfO{ Uof;hf/df kfgLnfO{ lj:yflkt u/L hDdf kfl/G5 egL atfOlbg'xf];\ / 
cjnf]sg ug{ nufpg'xf];\ . k|of]uzfnfdf lgdf{0f u/]sf] Uof; clS;hg Uof; xf] ls 
xf]Og eGg] s'/f kTtf nufpg  nufpg'xf];\ . ljb\ofyL{nfO{ aln/x]sf] ;nfO{sf] sfF6LnfO{ 
Uof; hf/leq 3';fpg nufpg'xf];\ . o;f] ubf{ sfF6L emg\ rxlsnf] eP/ aN5 ls 
aNb}g . cjnf]sg ug{ nufpg]  / olb /fd|/L aNof] eg] Tof] Uof; clS;hg UofF; xf] 
egL lgisif{ lgsfNg] ug'{xf];\ .  

 
lrq  

DofUoflgh 8fOcS;fO8nfO{ of] ljlwdf Sof6fln:6sf] ¿kdf k|of]u ul/G5 . 

 
 

 

lgisif{ M o;/L k|of]uzfnfdf kf]6fl;od Snf]/]6nfO{ DofUoflgh 8fOcS;fO8sf] 
pkl:yltdf ttfpFbf clS;hg Uof; pTkfbg x'G5 .   

-u_  d"Nofª\sg ÷ k|ltlaDag 

1. k|of]uzfnfdf clS;hg UofF; lgdf{0f ug]{ k|lj|mofaf/] JofVof ug{ nufpg'xf];\ . 

2. clS;hg UofF; pTkfbg k|lj|mofaf/] j0f{g ug{ nufpg'xf];\ . 
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3. k|To]s ljb\ofyL{nfO{  clS;hg UofF; lgdf{0f ug]{ lrq vfnL sfuhdf sf]g{ nufO{{ 
 sIffdf k|:t't ug{ nufpg'xf];\ . 

 

lbg 4M  ljifo j:t' M clS;hg UofF;sf  u'0f tyf pkof]lutfx¿ 

3. ljlzi6 pb\b]Zo,lzIf0f ;xhLs/0f lj|mofsnfk, d"Nofª\sg÷ k|ltlaDag 

-s_ ljlzi6 pb\b]Zo 

1. clS;hg UofF;sf ef}lts u'0fx¿atfpg 

2. clS;hgsf /f;folgs u'0fx¿ pNn]v ug{  

3. clS;hgsf pkof]lutfx¿ JofVof ug{  

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

 lj|mofsnfk 1 clS;hg UofF;sf  u'0fx¿ -ef}lts / /f;folg-s_ 

 clS;hg UofF;sf ef}lts /f;folgs u'0fx¿ ;DaGwL vfnL 6L rf6{ 6fF; ug]{ 
 h;df Pp6f sf]nddf ef}lts u'0fx¿ / csf]{ sf]nddf /f;folgs u'0fx¿ pNn]v 
 ug'{xf];\ . 

 pSt rf6{df eg{sf] nflu ljb\ofyL{nfO{ a]~rut ;d"x dfgL k|To]s ;d"xnfO{ 
 Pp6f Pp6f d]6fsf8 ljt/0f ug]{ / ;d"xdf 5nkmn ug{ nufO{{ egf{  
 nufpg'xf];\ . o;/L eg]{ j|mddf cl3Nnf] lbgdf clS;hg UofF;sf] k/LIf0f  
 ul/Psf] s'/fx¿nfO{ :d/0f ug{ nufO{{ ;f] s'/fnfO{ ;d]t ;dfj]z ug{  
 nufpg'xf];\ . 

 k|To]s ;d"xaf6 Pshgf ljb\ofyL{nfO{ k|:t't ug{ nufpg'xf];\ . 

 lj|mofsnfk 2 u'0fx¿sf] k|of]ufTds cEof; 

 s}+rLsf] ;xfotfn] DofUg]l;od l/jgsf] ;fgf] kftfnfO{ sf6\g nufpg'xf];\ . 

  lrD6fsf] ;xfotfn] wft'sf] Pp6f 5]paf6 ;dfP/ k\mn]ddf csf]{ 5]p ttfpg 
 nufpg'xf];\ . l56\6} DofUg]l;od l/jgn] cfuf] ;dfT5 .  

 o;nfO{ k\mn]daf6 6f9f x6fP/ jfr Unf;sf] dflylt/ /fVg nufpg'xf];\ . 

  DofUg]l;od l/jg ;]tf] kfp8/ x'g]u/L aN5 .  

 DofoUg]l;od + clS;hg                        DofUg]l;od cS;fO8 

 2Mg  +         O2     2MgO 

DofUg]l;od clS;hg;Fu aNbf ag]sf] kfj8/nfO{ kfgLdf 3f]Ng nufpg'xf];\ / o;/L 
ag]sf] 3f]nnfO{ cNsfnL elgG5 egL agfpg] . 
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lj|mofsnfk 3 

 clS;hg UofF;sf] pkof]lutf ;DaGwdf ljb\ofyL{nfO{ ;f]Rg] hf]8L agfpg] / 
 cg'ej cfbfg k|bfg ug]{ tl/sf k|of]u ug'{xf];\ . 

 k|To]s ljb\ofyL{n] ;f]r]sf] s'/f cfcfkm\gf] hf]8Ldf cfbfg k|bfg ug{ nufpg'xf];\ / 
 of] sfo{ kZrft\\ k|To]s hf]8Laf6 PshgfnfO{ gbf]xf]l/g] u/L Pp6f Pp6f 
 pkfof]lutf k|:t't ug{ nufpg'xf];\ / k|:t't ePsf] s'/fnfO{ lzIfsn] ;]tf]kf6Ldf 
 n]Vb} hfg'xf];\ . 

 cGtdf ljb\ofyL{af6 k|:t't ePsf clS;hg UofF;sf pkof]lutfnfO{ ;d]6\b} yk 
 pkof]lutf ;DaGwdf lzIfsn] lgisif{ k|:t't ug'{xf];\ . 

 

lgisif{ M clS;hgsf] pkof]lutfx¿ 

1. z/L/leq clS;hg Uof;n] Un'sf]h;“u k|ltlj|mof u/L zlSt pTkfbg ug{ dbt 
ub{5 . 

2. wft'x¿ sf6\g jf hf]8\g (welding)nfO{ cl;Shgsf] k|of]u ul/G5 . 
3. oxy-acetylene flamejf oxy-hydrogen flame åf/f of] sfo{ ul/G5 . 
4. xl:k6nx¿df l;lnG8/df el/Psf] clS;hgsf] dbtn] lgdf]lgof jf Zjf; 

k|Zjf;df sl7g ePsf la/fdLx¿nfO{ s[lqd Zjf;k|Zjf; lj|mof u/fp“b5 . 
5. vfgLdf sfd ug{, w]/} prfOdf hfg, cGtl/Ifsf] cWoog ug{, kfgLeq a;L sfd 

ug{ l;lnG8/sf] clS;hg k|of]u ub{5 . 
6. l:6nsf] pTkfbg ubf{ kmnfddf ePsf] cz'b\wtf h:t} sfa{g jf c¿ s'g} 

cwft'x¿nfO{ lgsfNg clS;hgsf] k|of]u ul/G5 . 

-u_  d"Nofª\sg ÷ k|ltlaDag 

1. clS;hg UofF;sf ef}lts u'0fx¿ eGg nufpg'xf];\ . 

2. clS;hg UofF;sf /f;folgs u'0fx¿ eGg nufpg'xf];\ . 

3. clS;hg UofF;sf pkof]lutfx¿ n]Vg nufpg'xf];\ . 

lbg 5M  ljifo j:t' M  gfO6«f]hgsf UofF;sf] lgdf{0f  

3.  ljlzi6 pb\b]Zo,l;sfO ;xhLs/0f lj|mofsnfk, d"Nofª\sg÷ k|ltlaDag 

-s_ ljlzi6 pb\b]Zo 

1. gfO6«f]hg UofF;sf] kl/ro lbg  

2. k|of]uzfnfdf gfO6«f]hg UofF;sf] pTkfbg u/L k/LIf0f ug{ 
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-v_ l;sfO ;xhLs/0f lj|mofsnfk 
 lj|mofsnfk 1 gfO6«f]hgsf UofF;sf] lgdf{0f 

 gfO6«f]hgsf UofF;eg]sf] s] xf] egL JxfO6 af]8{df k|Zg n]vL ljb\ofyL{lar 
 5nkmn u/fpg'xf];\ . 
 To;kl5 ljb\ofyL{nfO{ gfO6«f]hg UofF;af/] k|sfz kfg'{xf];\ . 
 gfO6«f]hg UofF;nfO{ k|of]uzfnfdf pTkfbg ubf{ cfjZos kg]{ ;fdu|Lx¿ / h8fg 
 ug]{ k|lj|mofaf/]df lrq 6fF; u/L 5nkmn u/fpg'xf];\ . 
 ;fdu|Lsf] h8fg kZrft\\ gfO6«f]hg UofF; pTkfbg x'g] k|lj|mofnfO{ k|i6 kfl/lbg]  

cfjZos ;fdfu|L M :6fG8, j6d, /fpG8 a6d k\mnf:s, xf8{ Unf;  6]:66\o'a, 8]lne/L 6\o'a, 
Uof;hf/, kfgL, ss{, ljxfOe ;]Nkm, jG;g jg{/,  kfgL /fVg] efF8f] . 
l;b\wfGt M;f]l8od gfO6«fO6(NaNO2) / Pdf]lgod Snf]/fO8(NH4Cl) sf] ld>0fnfO{ kfgLdf 
3f]n agfO{ ttfPdf gfO6«f]hg UofF; lg:sG5 .  
NaNO2 + NH4Cl  N2 + NaCl + 2H2O 
;f ] k|ltlj|mofdf ;j{k|yd Pdf]lgod gfO6«fO6 aGb5, h'g cl:y/ x'G5 / t'¿Gt} ljR5]bg eP/ 
kfgL / gfO6«f]hg UofF;df 6'lj|mG5 . 

 NaNO2 + NH4Cl   NH4NO2 + NaCl                NH4NO2  N2 + 2H2O 

k|of]u ljlw M ;kmfround bottom flask df 5 gm ;f]l8od gfO6«fO6 / 4 gm Pdf]lgod 
Snf]/fO8sf] ld>0f lng eGg] .50 ml kfgL /fv]/ 3f]n agfpg eGg] . af“sL 
pks/0fx¿nfO{ lrqdf lbOP h:t} h8fg ug{ nufpg] . ld>0fsf] 3f]nnfO{ lj:tf/} 
ttfpFb} hfg nufpg] . To;f] ubf{ gfO6«f]hg Uof; lg:sG5 egL :ki6 kfl/lbg] / 
kfgLnfO{ lj:yflkt u/L Uof;hf/df hDdf ul/G5 eGg] s'/f atfOlbg] .  o;sf] ef}lts 
u'0fx¿sf] k/LIf0f ug{ nufO{ ;"rL agfpg nufpg] . 

lgisif{ M  o;/L k|of]uzfnfdf Pdf]lgod Snf]/fO8 / ;f]l8od gfO6«fO6lar k|ltlj|mof 
u/fP/ gfO6«f]hg Uof;sf] pTkfbg ug{ ;lsG5 . 

-u_  d"Nofª\sg÷ k|ltlaDag 

1. k|of]uzfnfdf gfO6«f]hg UofF; lgdf{0f ug]{ k|lj|mofaf/] JofVof ug{ nufpg'xf];\ . 

2. gfO6«f]hg UofF; pTkfbg k|lj|mofaf/] j0f{g ug{ nufpg'xf];\ . 
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lbg 6M  ljifo j:t' M gfO6«f]hg UofF;sf u'0f tyf pkof]lutfx¿  

3.  ljlzi6 pb\b]Zo,l;sfO ;xhLs/0f lj|mofsnfk, d"Nofª\sg÷ k|ltlaDag  

-s_ ljlzi6 pb\b]Zo 

1. gfO6«f]hg UofF;sf ef}lts u'0fx¿ 

2. gfO6«f]hg UofF;sf /f;folgs u'0fx¿ 

3. gfO6«f]hg UofF;sf pkof]lutfx¿ n]Vg 

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

 ljb\ofyL{nfO{ ltg ;d"xdf ljefhg ug]{ -ljb\ofyL{ ;ª\Vof w]/} eP k|To]s ;d"xnfO{ 
 @  cf]6f pk;d"xdf ljefhg ug{ ;lsg]_ / tkl;nsf] sfo{ lbO{ ;d"xut ¿kdf 
 5nkmn ug{ nufO{{ lgsif{ tof/ kfg{ nufpg'xf];\ . o; sfo{sf nflu sf8{l;6 
 k]k/, ;fOgk]g, dfs{/, :s]n h:tf ;fdu|Lx¿ ;d"xut ¿kdf ljt/0f ug'{xf];\ . 

  ;d"x -s_ gfO6«f]hg UofF;sf ef}lts u'0fx¿ 

  ;d"x -v_ gfO6«f]hg UofF;sf /f;folgs u'0fx¿ 

  ;d"x -u_ gfO6«f]hgUofF;sf pkof]lutfx¿ 

 Dffly plNnlvt;d"xut ¿kdf tof/ kfl/Psf] ;fdu|LnfO{ ;d"xaf6  ;a} hgfsf] 
 k|ltlglwTj x'g] u/L Ps Ps u'0f÷pkof]lutf atfpg nufpg'xf];\ . cfjZos 
 k[i7kf]if0f lbg nufpg'xf];\ . 

 cGtdf lzIfsn] ;d"xut ¿kdf k|:t't u/]sf kIfx¿nfO{ ;d]6\b} u'0f tyf 
 pkof]lutf ;DaGwdf lkmlnk rf6{ jf k|f]h]S6/sf] dfWodaf6 yk k|i6 kfg'{xf];\ . 

-u_  d"Nofª\sg ÷ k|ltlaDag 

1.  gfO6«f]hg UofF;sf ef}lts / /f;folgs u'0fx¿pNn]v ug{ nufpg'xf];\ . 

2. gfO6«f]hg UofF; lsg cfjZos 5 < o;sf] dxTTj tyf pkof]lutf pbfx/0f;lxt 
 k|:t't ug{ nufpg'xf];\ . 

-3_ kl/of]hgf sfo{ 

k|of]uzfnfdf UofF;x¿ pTkfbg ug{ cfjZos pknAw :yfgLo  ;fdu|Lx¿sf] ;ª\sng 
u/L s;/L UofF; pTkfbg ug{ ;lsG5 < lzIfssf] ;xfotfn] UofF;x¿ lgdf{0f ug'{xf];\ . 

-ª_ yk cWoog ;fdu|L 

 1.  k|of]uzfnfdf tfkljgfclS;hgsf] pTkfbg (Laboratory preparation of  
  oxygen without application of heat) 

l;b\wfGt k|of]uzfnfdf xfO8«f]hg k]/f]cS;fO8(H2O2.nfO{ Dof“Uoflgh 8fOcS;fO8 
ePsf] ef“8f]df v;fnL clS;hg UofF;sf] pTkfbg ul/G5 . 
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  2H2O2 MnO2   H2O + O2 
  ljlw 

s]lx DofUoflgh 8fOcS;fO8 / kfgLnfO{ sf]lgsn k\mnf:s(conical flask) df 
/flvG5 / af“sL pks/0fx¿ lrqdf lbPcg';f/ h8fg ul/G5 . ly;n kmg]nåf/f 
xfO8«f]hg k/cS;fO8nfO{ lj:tf/} sf]lgsn k\mnf:sdf v;flnG5 . xfO8«f]hg 
k/cS;fO8 / DofUoflgh 8fOcS;fO8sf] ;Dks{ x'gf;fy} clS;hg UofF; lg:sG5 
. clS;hg UofF;nfO{ UofF;hf/df kfgLnfO{ lj:yflkt u/L hDdf  
kfl/G5 . 

 
 2.  xfjfnfO{ tftf] tfdf dfly k7fP/(By passing air over hot copper) 

tfdfnfO{ sf“rsf] gnLleq /fvL af“sL ;a} pks/0fx¿ lrqdf lbP h:t} h8fg 
ul/G5 . xfjfnfO{ j|mdzMr'gkfgL (lime water) / uf9f ;Nk\mo'l/s Pl;8 ePsf] 
hf/df k7fOG5. To;f] ubf{ xfjfdf ePsf] sfa{g8fOcS;fO8 / jfkm x6\b5 . 
r'gkfgLn] sfa{g8fOcS;fO8 / ;Nk\mol'/ls Pl;8n] kfgLnfO{ x6fpg dbt ub{5 . 
To;kl5 ;f] xfjfnfO{ tftf] tfdf ePsf] gnLleq k7fOG5 . xfjfdf ePsf] 
clS;hg / tfdfsf]lardf k|ltlj|mof x'G5 / tfdfsf] cS;fO8 aGb5 . ca xfjfdf 
gfO6«f]hg dfq} af“sL x'G5 . ;f] gfO6«f]hg UofF; kfgLnfO{ lj:yflkt u/L 
UofF;hf/df hDdf ul/G5 .  

  2Cu + O2
tfk 2CuO -of] k|lts[of x'“bf xfjfsf] clS;hg x6\b5_ 

  sk/ cS;fO8 
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 3.  kmf]:kmf]/;nfO{ xfjfdf afn]/ (By burning phophorus) 

kmf]:kmf]/; /fv]sf] porcelain basin nfO{ kfgLdf t}/Lg] u/L Pp6f ef“8fdf /flvG5. 
UofF; hf/n] porcelain basin nfO{ lrqdf lbP h:t} u/L 5f]lkG5 . xfjfdf ePsf] 
clS;hg;“u k|ltlj|mof u/L kmf]:kmf]/; aNg yfNb5 / clS;hgsf] dfqf lj:tf/} 
36\b} hfG5. xfjfdf ePsf] clS;hg l;b\lwPkl5 kmf]:kmf]/; aNg 5f]8\b5 / 
kfgLsf] ;tx s]xL dfly r9\b5 . UofF;hf/ leq ca gfO6«f]hg UofF; dfq} af“sL 
x'G5. o;/L gfO6«f]hg UofF;nfO{ hDdf ul/G5 . 

 4P + 5O2  2P2O5 -of] k|lts[of x'“bf xfjfsf] clS;hg x6\b5_ 
 kmf]:kmf]/; k]G6f]S;fO{8 

 

 
 

-r_ k|fljlws zAbfjnL 

 hard glass test tube:  pRr tfkj|md / s8f /;fogsf] k|of]uaf6 Iflt gx'g]  
      6]:66\o'a h'g ;fdfGo 6]:66\o'aeGbf df]6f] / nfdf] x'G5 

 xfO8«f]sfa{g M  xfO8«f]hg / sfa{gn] dfq ag]sf] of}lus h:t} CH4-ldy]g_,  
      C6H6 -a]lGhg_ 

 r'gkfgL M    r'g(CaO) / kfgLsf] 3f]nM Ca(OH)2 
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 porcelain basin:  k|of]uzfnfdf k|of]u ul/g] ;fgf] ;]tf] srf}/f cfsf/sf] efF8f 

 

-5_ ;Gbe{ ;fdu|L 

1. Midas software (e-learning) k|of]u ug{ nufpg'xf];\ . 

2. k|of]uzfnfdf xfO8«f]hg, clS;hg / gfO6«f]hg UofF; tof/ ug]{ ;DaGwL lel8of] 
 U tube af6 download u/L sIffdf k|:t't ug'{xf];\ . 

3. k|lzIfs lgb]{lzsf M z}lIfs hgzlSt ljsf; s]Gb| . 

4. Jha, B. K., Basnet, M. and Others (2073). Reliant Science 9, 
 Kathmandu: Reliant Publication House, Kalanki 

5. Yadav, M.S.(1992.. Teaching of Science, New Delhi: Anmol 
 Publications 

6. Shakya, S.R.(2064). New Science- An Introduction, Kathmandu: 
 Sukunda Pustak Bhawan, Bhotahity 

7. The Teaching of General Science in Tropical Secondary Schools 

8. www.scholar.com 
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Kf|of]u g+  !^ 

!= zLif{s (Title) : k|of]uzfnfdf xfO8«f]hg UofF; tof/ u/L k/LIf0f ug{  

@= -s_  cfjZos ;fdu|L (Materials  Required)  :  pNkm af]tn, ly;n kmg]n, 8]lne/L 
6\o'a, UofF; hf/, 6km, kfgL, ljxfOe ;]Nkm, lhª\s, lkmsf xfO8«f]Snf]l/s cDn, ss{, 
;nfO{ . 

 -v_  j}slNks ;fdu|L lkmsf xfO8«f]Snf]l/s cDnsf] ;6\6f lkmsf ;Nk\mo'l/s cDn k|of]u 
ug{ ;lsG5 . 

#=  l;b\wfGt÷egfO (Theory/Statement)  :  ha Jofkfl/s lhª\s / lkmsf xfO8«f]Snf]l/s 
 cDnlar k|ltlj|mof x'G5, ta xfO8«f]hg UofF; pTkfbg x'G5 . 

$= ljlw (Procedure) 

 Pp6f pNkm af]tndf lhª\ssf 6'j|mfx¿ /fVg]  

 pNkm af]tnsf b'O{{  cf]6f d'vx¿ dWo] Pp6f d'vdf ly;n kmg]n / csf]{ d'vdf 
 8]lne/L 6\o'a ss{df /fvL xfjf leq gl5g]{ u/L h8fg ug]{ 

 ly;n kmg]nsf] ;xfotfaf6 lkmSsf xfO8f]Snf]l/s cDn vGofpg]  

 8]lne/L 6\o'anfO{ lrqdf b]vfP h:t} ljxfOe ;]Nkmleqaf6 UofF; hf/df kg]{ u/L 
 /fVg]  

 Hfa lkmSsf xfO8f]Snf]l/s cDn / lhª\ssf 6'j|mfx¿lar k|ltlj|mof x'G5, ta 
 xfO8«f]hg UofF; hDdf eO 8]lne/L 6\o'asf] af6f] x'Fb} UofF;hf/df ePsf] kfgLnfO{ 
 tnlt/ lj:yflkt u/L pSt hf/df hDdf x'G5 . 

%= k|flKt÷cjnf]sg (Finding/Observation)  

 lkmSsf xfO8f]Snf]l/s cDn / lhª\ssf 6'j|mfx¿lar k|ltlj|mof ePsf] b]Vg  ;lsG5 . 

 UofF; hf/df aln/x]sf] ;nfO{sf] sfF6LnfO{ glhLs n}hfbf kk cfjfh(pop  sound) 
;lxt aTtL lge]sf] b]Vg ;lsG5 . 

^=  lgisif{ (Conclusion) :  

t;y{ lkmSsf xfO8f]Snf]l/s cDn / lhª\ssf 6'j|mfx¿lar k|ltlj|mof eO{ xfO8«f]hg UofF; 
pTkfbg x'G5 . o;/L pTkflbt UofF;nfO{ k/LIf0f ug{ aln/x]sf] ;nfO{sf] sfF6LnfO{ 
UofF;hf/sf] d'vdf n}hfbf kk cfjfh;lxt sfF6L lgE5 .  

&=  k|of]u ubf{ ckfpg'kg]{ ;fjwfgLx¿(Precautions)  

 ss{df h8fg ul/Psf] ly;n kmg]n / 8]lne/L 6\o'a xfjf gl5g]{ u/L h8fg 
 ug'{k5{ . 

 ly;n kmg]n 8'Ag] u/L xfO8«f]Snf]l/s cDn /fVg'k5{ . 
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 UofF; pTkfbg ug{ k|of]u ul/Psf ;fdu|Lx¿ cfuf]eGbf 6f9f /fVg'k5{ . 

 Jofkfl/s lhª\snfO{ k|of]u ug'{k5{ . 

 lkmsf xfO8«f]Snf]l/s cDn / ;Nk\mo'l/s cDnsf] k|of]u ubf{ cGo UofF; pTkfbg 
 x'gaf6 /f]Sg ;lsG5 . 

 

k|of]u g+  !& 

!=  zLif{s (Title) : k|of]uzfnfdf clS;hg  UofF; tof/ ug{  

@=  -s_ cfjZos ;fdu|L (Materials required) : xf8{ Unf; 6]i66\o'a, 8]lne/L 6\o'a,  
  UofF; hf/, :6f08, jg{/, 6km, kfgL, ljxfOe ;]Nkm, kf]6fl;od Snf]/]6, DofGuflgh  
 8fOcS;fO8, ss{, ;nfO{ . 

 -v_  j}slNks ;fdu|L xfO8«f]hg k]/f]cS;fO8nfO{ DofGuflgh 8fOcS;fO8;Fu   
 k|ltlj|mof u/fP/ klg clS;hg pTkfbg ug{ ;lsG5 .   

#= l;b\wfGt÷egfO (Theory/Statement)  :  ha kf]6fl;od Snf]/]6nfO{ DofGuflgh 
 8fOcS;fO8sf] pkl:yltdf ttfOG5, ta clS;hg UofF;pTkfbg x'G5 . 

$= ljlw (Procedure):  

 Pp6f xf8{ Unf; 6]i66\o'adf 4 efu kf]6fl;od Snf]/]6 / 1 efu DofGuflgh 
 8fOcS;fO8 /fVg'xf];\ . 

 lrqdf b]vfP h:t} UofF; pTkfbg ug{ rflxg] ;fdu|Lx¿nfO{ ldnfP/ h8fg 
 ug'{xf];\ . 

 xf8{ Unf; 6]i6\o'anfO{ tnlt/af6 /fd|/L ttfpg] . 

 UofF; hf/df k'/} kfgL e/L 8]lne/L 6\o'anfO{ lrqdf b]vfP h:t} ldnfP/  /fVg'xf];\ 
. 

ha kf]6fl;od Snf]/]6 / DofGuflgh 8fOcS;fO8nfO{ ttfOG5, jf kf]6fl;od Snf]/]6nfO{ 
pRr tfkj|mddf ttfpFbf clS;hg UofF;pTkfbg eO{ 8]lne/L 6\o'asf] af6f] x'Fb} 
UofF;hf/df ePsf] kfgLnfO{ tnlt/ lj:yflkt u/L pSt hf/df hDdf x'G5 . 

%=  k|flKt÷cjnf]sg (Finding/Observation)  

 kf]6fl;od Snf]/]6 / DofGuflgh 8fOcS;fO8sf] ld>0flar k|ltlj|mof ePsf] b]Vg 
 ;lsG5 .  

 an]sf] ;nfO{sf] sfF6LnfO{ UofF; hf/sf] d'vlg/ n}hf“bf /fd|/L an]sf] b]Vg  
 ;lsG5 . 
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^=  lgisif{ (Conclusion):  

kf]6fl;od Snf]/]6 / DofGuflgh 8fOcS;fO8nfOlar k|ltlj|mof x'Fbf jf kf]6fl;od 
Snf]/]6nfO{ pRr tfkj|mddf ttfpFbf klg clS;hg UofF;lg:sG5 . o;sf] k/LIf0fsf nflu 
UofF;hf/sf] d'vdf aln/x]sf] ;nfO{ sfF6L n}hfbf emg\ /fd|/L aN5 . 

&=  k|of]u ubf{ ckfpg'kg]{ ;fjwfgLx¿(Precautions)  

 ss{df h8fg ul/Psf] ly;n kmg]n / 8]lne/L 6\o'a xfjf gl5g]{ u/L h8fg 
 ug'{k5{ . 

 z'b\w DofGuflgh 8fOcS;fO8sf] k|of]u ug{'k5{ . 

 xf8{ Unf; 6]:66\o'anfO{ s]xL dfqfdf 58\s] kf/]/ /fVg'k5{ . 

 Tffk ;dfg ¿kdf rf/}lt/ lbg'kb{5 . 

 

k|of]u g+  !* 

!=  zLif{s (Title) : k|of]uzfnfdf gfO6«f]hg  UofF; tof/ ug{  

@= -s_  cfjZos ;fdu|L (Materials required) : /fpG8 a6d k\mnf:s, ly;n kmg]n,  
  8]lne/L 6\o'a, UofF; hf/, :6fG8, jfo/ uh, Pdf]lgod Snf]/fO8, ;f]l8od  
  gfO6«fO6, l6«kf]8 :6f08, ss{, ;nfO{ . 

 -v_  j}slNks ;fdu|L Pdf]lgod gfO6«fO6nfO{ dfq ttfP/ klg gfO6«f]hg pTkfbg ug{  
 ;lsG5 .   

#=  l;b\wfGt÷egfO (Theory/Statement)  

  ha Pdf]lgod Snf]/fO8 / ;f]l8od gfO6«fO6lar k|ltlj|mof x'G5, ta gfO6«f]hg UofF; 
 pTkfbg x'G5 . 

$=  ljlw (Procedure) 

 Pp6f /fpG8 a6d k\mnf:sdf Pdf]lgod Snf]/fO8 / ;f]l8od gfO6«fO6sf] ld>0f 
 a/fa/ dfqfdf /fVg]]  

 pSt ld>0fdf kfgL /fvL 3f]n agfpg]  

 lrqdf b]vfP h:t} UofF; pTkfbg ug{ rflxg] ;fdu|Lx¿nfO{ ldnfP/ h8fg ug]{ 

 /fpG8 a6d k\mnf:snfO{ tnlt/af6 /fd|/L ttfpg]  

 UofF; hf/df k'/} kfgL e/L 8]lne/L 6\o'anfO{ lrqdf b]vfP h:t} ldnfP/ /fVg]  
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ha Pdf]lgod Snf]/fO8 / ;f]l8od gfO6«fO6sflar k|ltlj|mof x'G5, ta gfO6«f]hg UofF; 
pTkfbg eO{ 8]lne/L 6\o'asf] af6f] x'Fb} UofF;hf/df ePsf] kfgLnfO{ tnlt/ lj:yflkt u/L 
pSt hf/df hDdf x'G5 . 

%=  k|flKt÷cjnf]sg (Finding/Observation)  

 Pdf]lgod Snf]/fO8 / ;f]l8od gfO6«fO6sf] ld>0flar k|ltlj|mof ePsf] b]Vg 
 ;lsG5 .  

 an]sf] ;nfO{sf] sfF6LnfO{ UofF; hf/sf] d'vlg/ n}hfbf lge]sf] b]Vg ;lsG5 . 

^=  lgisif{ (Conclusion) :  

Pdf]lgod Snf]/fO8 / ;f]l8od gfO6«fO6lar k|ltlj|mof x'Fbf gfO6«f]hg UofF;lg:sG5 . 
aln/x]sf] DofUg]l;odsf] l/jgnfO{ UofF;hf/leq 3';fp“bf alng} /xG5 / cGtdf kx]+nf] 
kfp8/df kl/0ft x'G5 . kx]+nf] kfp8/df s]xL yf]kf kfgL /fVbf Pdf]lgofsf] uGw cfp“b5 
eg] UofF;hf/df hDdf ePsf] UofF; gfO6«f]hg g} xf] . 

&=  k|of]u ubf{ ckfpg'kg]{ ;fjwfgLx¿ (Precautions)  

 ss{df h8fg ul/Psf] ly;n kmg]n / 8]lne/L 6\o'a xfjf gl5g]{ u/L h8fg 
 ug'{k5{ . 

 Pdf]lgod Snf]/fO8 / ;f]l8od gfO6«fO6sf] 7f]; ¿knfO{ ;dfg dfqffdf k|of]u 
 ug'{ kb{5 . 

 tfk ;dfg ¿kdf rf/}lt/ lbg'kb{5 . 
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PsfO M  12  wft'        

cg'dflgt 3G6L M 5(4+1) 

1.  l;sfO pknlAw 

 (i) wft' / cwft'larleGgtf 5'6\ofpg  

 (ii) hLjx¿df wft'sf] e"ldsfsf] JofVof ug{ -lhª\s wft' / OGhfOdsf] ¿kdf,  
;f]l8od / kf]6fl;od cfof]gsf] dxTTj, kf/f] / l;;fn] z/L/df kfg]{ gsf/fTds 
c;/_ 

 (iii) wft'sf ;fdfGo u'0fx¿ Jf0f{g ug{  

2.  ljifo j:t' ljefhg / ;fdu|L 

lbg ljifo j:t' l;sfO ;fdu|L 

1  wft'sf ;fdfGo u'0fx¿ sf7sf] 6'j|mf, tfdfsf] 6'j|mf, kmnfdsf] lsnf, 
cfndf]lgodsf] efF8f], ;'gsf uxgf, sf]Onf, 
sfuh, kmf]:kmf]/;, Pp6f 3g, 8«fO;]n, tf/, 
Pp6f ;fgf] lrd, 58, DofUg]l;od l/jg, 
s}+rL,  lrD6f . 

2  wft' / cwft'lar km/s wft' / cwft'lar km/s 5'6\ofPsf] rf6{ k]k/ . 
wft' / cwft'x¿ 

3  hLjx¿df wft'sf] e"ldsf 
-lhª\s wft' OGhfOdsf] 
¿kdf, ;f]l8od / 
kf]6fl;od cfof]gsf] 
dxTTj_ 

lhª\s wft' OGhfOdsf] ¿kdf, ;f]l8od / 
kf]6fl;od cfof]gsf] dxTTj aF'bfut ¿kdf 
b]VffPsf] rf6{ . 

4  hLjx¿df wft'sf] e"ldsf -
kf/f] (Hg)/ lz;f (Pb)n] 
z/L/df kfg]{ gsf/fTds 
c;/_ 

kf/f] (Hg) / lz;f (Pb) n] z/L/df kfg]{ 
gsf/fTds c;/ n]lvPsf] rf6{ k]k/ . 

5  Kf|of]ufTds sfo{ Kf|of]ufTds lj|mofsnfk g+ !( df lbOPsf 
;fdu|Lx¿ 
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lbg 1M  ljifo j:t' M wft'sf ;fdfGo u'0fx¿ 

3.  ljlzi6 pb\b]Zo, l;sfO ;xhLs/0f lj|mofsnfk, d"Nofª\sg÷ k|ltlaDag 

 -s_ ljlzi6 pb\b]Zowft'sf ;fdfGo u'0fx¿atfpg 

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

 lj|mofsnfk 1 wft'sf ;fdfGo u'0fx¿ 

sIffsf ljb\ofyL{nfO{ ;xefuL u/fO{  k|To]s  ljb\ofyL{nfO{ tn lbOPsf] k|of]u ljlw ug{ 
nufpg'xf];\ . 

 

js{l;6 

cfjZos ;fdu|L M s}rL,  ;f]l8odsf] ;fgf] 6'j|mf  

k|of]u ljlwM  ljb\ofyL{dWo]af6 Ps hgfnfO{ cufl8 af]nfpg] / ;f]l8od wft'sf] ;fgf] 
6'qmfnfO{ rSs'n] sf6\g nufO{ Pp6f Unf;dfly /fVg nufpg] . To;kl5 s] s] kl/jt{g 
x'G5, cjnf]sg ug{ nufpg] . cjnf]sg kZrft\ lgisif{ lgsfNgsf nflu ;xhLs/0fsf] 
e"ldsf v]Ng] .  

 

lgisifM{ o;/L  ;f]l8odsf] sf6]sf] km];df rdstf b]lvG5 . s]xL ;dokl5 wft'sf] 
rdstf x/fP/ hfG5 / of] ;]tf] x'G5 . o;sf] sf/0f ;f]l8odn] jfo'd08nLo 
clS;hg;Fu k|ltlj|mof u/L ;f]l8od cS;fO8 ag]sfn] xf] . 

;f]l8od + clS;hg                    ;f]l8od cS;fO8 

4Na + O2     2Na2O 

 

 lj|mofsnfk 2 

ljb\ofyL{dWo] s'g} Ps hgf ljb\ofyL{nfO{ cufl8 af]nfO s}“rLsf] ;xfotfn] DofUg]l;odsf] 
l/agsf] ;fgf]  kftfnfO{ sf6\g nufpg'xf];\ / lrD6fsf] ;xfotfn] wft'sf] Pp6f 5]paf6 
;dfP/ km\n]ddf csf]{ 5]p ttfpg nufpg'xf];\ / s] s] 36gf 36\5 cjnf]sg ug{ 
nufpg'xf];\ / lgisif{ tof/ ug{ nufpg'xf];\ . 

 lj|mofsnfk 3  tkl;nsf] js{ l;6cg';f/sf] lj|mofsnfk u/fpg'xf];\ . 

 cfjZos ;fdu|L lsnf, sf]Onfsf] 6'j|mf, tfdfsf] 6'j|mf, PNdf]lgodsf] ef“8f jf tf/, 
;Nkm/ 
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k|of]u ljlwPs6'j|mf 9'ª\uf lnO{ dflysf j:t'x¿nfO{ kfn}kfnf] sf]/]/ x]g{ nufpg'xf];\ s'g 
j:t' 6lNsof] /s'g 6lNsPg, /fd|f];“u cjnf]sg ul/ tnsf] tflnsfcg';f/ sfkLdf n]Vg 
nufpg'xf];\ . 

j:t'x¿ wft'x¿ 6lNsG5 cwft'x¿ 6lNs“b}g 

lsnf   

sf]Onfsf] 6'j|mf 

tfdfsf] 6'j|mf 

PNdf]lgodsf] 
ef“8f jf tf/ 

;Nkm/ 

h:t}M lsnf ;Nkm/ 

 

lgisif{M  wft'x¿ 6lNsG5, h;nfO{ d]6flns n:6/ (metallic lustre) elgG5 . wft' 6lNsg'sf] 
sf/0f electron sea model xf] .  

 

gf]6 M tn lbOPsf lj|mofsnfkx¿4 / 5 klg dflyh:t} u/L lgisif{ lgsfNg] . 

 lj|mofsnfk 4 wft'sf ;fdfGo u'0fx¿ 

ljb\ofyL{nfO{ wft'sf ef}lts u'0fx¿ h:t} s8fkg, 6lNsg], kftf agfpg ;lsg], tf/ agfpg 
;lsg], ljb\o't\sf] ;'rfns, tfksf] ;'rfnsaf/] k|sfz kfg'{xf];\ . To;kl5 ljb\ofyL{nfO{ ;ft 
;d"xdf ljefhg ug'{xf];\ .ljb\ofyL{sf] k|To]s ;d"xnfO{ wft'sf u'0fx¿af/] 5fd]/ s8fkg jf 
g/dkg kTtf nufpg eGg'xf];\ . o;sf] ;fy} 6Nsg] s'g s'g 5g\ <ltgLx¿ kTtf nufpg eGg'xf];\ 
. clg Pp6f 3gsf] dbtn] wft'nfO{  lk6]/ kftf h:tf] aG5 ls aGb}g x]g{  
nufpg'xf];\ . wft'af6 cfjfh cfpg] gcfpg] s'/f kTtf nufpg / ljb\o't\sf] ;'rfns / tfksf] 
;'rfns eP gePsf] s'/f ljb\o't\ kl/ky agfpg nufP/ / wft'nfO{ ttfP/ kTtf nufpg 
eGg'xf];\ . clg wft'sf u'0fx¿ ;DaGwL lgisif{df k'Ug'xf];\ . 

 lj|mofsnfk 5 wft'sf ;fdfGo u'0fx¿ 

DofUg]l;od, cfndf]lgod, sk/ / kmnfdsf Ps Ps 6'j|mf, rf/  cf]6f 6]:66\o'j, lkmsf 
xfO8«f]Snf]l/s Pl;8 10 mlhDdf kfg{ nufpg'xf];\ . x/]s 6]:66\o'adf 2/2 mllkmSsf 
Pl;8 /fVg nufpg'xf];\ . To;kl5 hDdf ePsf wft'sf 6'j|mfx¿nfO{ j|mdzM cDn ePsf] 
6]:66\o'jdf /fVg nufpg'xf];\ . s'g s'g wft'n] cDn;Fu k|ltlj|mof u5,{ cjnf]sg ug{ 
nufpg'xf];\ / lgisif{ lgsfNg nufpg'xf];\ . 

-u_  d"Nofª\sg ÷ k|ltlaDag 

1. wft'sf ef}lts u'0fx¿ pNn]v ug{ nufpg'xf];\ . 
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2. wft'sf /f;folgs u'0fx¿ pNn]v ug{ nufpg'xf];\ . 

3. k|To]s ljb\ofyL{nfO{ vfnL sfuhdf wft'sf u'0fx¿ n]Vg nufO{{ sIffdf k|:t't 
 ug{ nufpg'xf];\ . 

lbg 2M  ljifo j:t' M wft' / cwft'lar km/s 
4. ljlzi6 pb\\b]Zo,l;sfO ;xhLs/0f lj|mofsnfk, d"Nofª\sg÷ k|ltlaDag  

 -s_ ljlzi6 pb\b]ZoM wft' / cwft'lar km/s5'6\ofpg  

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

 lj|mofsnfk 1 wft' / cwft'lar km/s 

tn lbOPsf] lj|mofsnfk u/L lgisif{ lgsfNg nufpg'xf];\ . 

cfjZos ;fdfu|L M sf7sf] 6'j|mf, tfdfsf] 6'j|mf, kmnfdsf] lsnf, cfndf]lgodsf] efF8f], 
;'gsf uxgf, sf]Onf, sfuh, kmf]:kmf]/;, Pp6f 3g, s}“rL,  lrD6f . 

k|of]u ljlw M  xfd|f] j/k/ /x]sf ljleGg j:t'x¿nfO{ hDDff ug{ nufpg] . wft' / 
cwft' lar s] s] km/s 5g\ egL 5nkmn ug{ nufpg] .  hDdf ul/Psf j:t'x¿nfO{ 
wft'x¿sf]] u'0fx¿sf] cfwf/df cwft'af6 5'6\ofpg nufpg] . Ps Ps cf]6f d]6fsf8{ 
ljt/0f u/L ljb\ofyL{x¿sf] b'O{ ;d"xnfO{ 4/4cf]6f km/s n]Vg nufO{ 5nkmn ug{ 
nufpg] . pSt km/sx¿af/] k\mnf; sf8{df n]lvPsf km/sx¿ ;DaGwL hfgsf/Lsf] 
cfwf/df t'ngf ug{sf] nflu ;xhLs/0fsf] e"ldsf lgjf{x ug]{ .   

 wft' / cwft'lar km/s 

lgisif{ 

j|m=;= U'f0f 3ft' cWfft' 

1. s8fkg s8f / 6'j|mofpg 
;lsFb}g\ . 

g/d / 6'j|mofpg 
;lsG5 . 

2. Kfftf agfpg] u'0f lk6]/ kftf agfpg 
;lsG5 . 

lk6]/ kftf agfpg 
;lsFb}g . 

3. Nffdf] tf/ agfpg] 
u'0f 

Nffdf] tf/ agfpg 
;lsG5 . 

Nffdf] tf/ agfpg 
;lsFb}g .   

4. ljb\o't\\sf] rfnsTj ljb\o't\\sf] ;'rfns x'G5 
. 

ljb\o't\sf] s'rfns 
x'G5 . 
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5.  tfksf] rfnsTj Tffksf] ;'rfns x'G5 . Tfksf] s'rfns x'G5 . 

6. pDng] / kUng] 
ljGb' 

b'j} pRr x'G5 . t'ngfTds ¿kdf sd 
x'G5 . 

-u_  d"Nofª\sg ÷ k|ltlaDag 

1. wft' / cwft'lar6 cf]6f km/s n]Vgnufpg'xf];\ . 

 

lbg 3M   

ljifo j:t' M hLjx¿df wft'sf] e"ldsf -lhª\s wft' OGhfOdsf] ¿kdf, ;f]l8od / kf]6fl;od 
cfof]gsf] dxTTj_ 

3. ljlzi6 pb\b]Zo,l;sfO ;xhLs/0f lj|mofsnfk, d"Nofª\sg÷ k|ltlaDag  

-s_ ljlzi6 pb\b]Zo 

1. hLjx¿df lhª\s wft'sf] e"ldsf n]Vg  

2. hLjx¿df ;f]l8od / kf]6fl;od cfof]gsf] dxTTjJofVof ug{  

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

lj|mofsnfk 1 hLjx¿df wft'sf] e"ldsf o; ljifodf 5nkmn u/fpgsf] nflu tkl;nsf] 
sfo{ u/fpg'xf];\ . 

cfjZos ;fdfu|L M cf]e/ x]8 k|f]h]S6/, sDKo'6/, kbf{  

k|of]u ljlw M lhª\s wft' s] xf] egL sIffdf ljb\ofyL{x¿nfO{ lel8of] b]vfO{ 5nkmn 
u/fpg] .  ljb\ofyL{x¿nfO{ OGhfOd eg]sf] s] xf] egL  pSt lel8of]sf] ;xfotfn] 
JofVof ul/lbg] . k|To]s ljb\ofyL{nfO{ lhª\s wft'sf] e"ldsfaf/] ;f]Rg nufO{ ;f]r]sf] s'/f 
cleJoSt ug{ nufpg] / lzIfsn] ljb\ofyL{x¿sf] cg'ejnfO{ ;d]6\b} lgsif{ k|:t't ug]{ . 
Ps jo:s dflg;sf] z/L/df sl/a 2b]lv 3 u|fd;Dd lhª\s x'G5 . z/L/sf ;a} 
cª\ux¿df sf]if, tGt', xf8, hLj/; cflbdf lhª\s kfOG5 . z/L/sf] 90 k|ltzt lhª\s 
df+zk]zL / xf8df /x]sf] x'G5 . o; afx]s lhª\snfO{ wft'sf] ¿kdf k|of]u ug{ ;lsg] 
pbfx/0fx¿ ;d]t k|:t't ug]{ . o;sf cnfjf tnsf] lgisif{ k|:t't ug]{ . 

 

lgisif{M dfgj z/L/df lhª\ssf] e"ldsf 

1. ue{sf] e|"0fsf] ljsf; ug{÷;fgf aRrfx¿ / jo:sx¿sf] prfO, tf}n / xf8sf] 
ljsf; ug{ .(For growth and cell division) 

2. k'/mifx¿sf] k|hgg zlSt a9fpg(For fertility) / dlxnfx¿df dlxgfjf/L 
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lgoldt u/fpg . 
3. k|lt/Iff zlSt a9fpg(For the immune system)h:t}M lgdf]lgof, emf8fkvfnf / 

c¿ ;ª\j|md0faf6 aRg 
4. :jfb lng / ;'£g(For taste and smell) 
5. Pgf]/]slhof(anorexia) /f]u -vfg dg gnfUg]_ sf] pkrf/ ug{ 
6. 5fnfsf] gofF sf]if l56f] agfpg, 3fp, v6]/f lgsf] kfg{(For skin, hair & nails) 
7. ;f]l/ofl;; (psoriasis) / Go'/f]8/dfOl6;(neurodermitis) sf] pkrf/ ug{  

 

cfjZos ;fdfu|L M sDKo'6/, cf]e/ x]8 k|f]h]S6/, kbf{  

ljlw M lel8of] jf Plgd];gsf] ;xfotfn] ;f]l8od / kf]6fl;od cfof]g eg]sf s] x'g\ egL 

5nkmn ug{ nufpg] . oL wft'x?sf] lsg dxTj /x]sf] 5 < oL wft'x¿ gePdf s] x'G5 

eGg] h:tf kIfx¿df 5nkmn u/fpg nufpg] . To;kl5 ljb\ofyL{x¿nfO{ ;f]l8od / 

kf]6fl;od cfof]gsf] dxTTj JofVof ul/lbg] . 

 lj|mofsnfk 2 hLjx¿df wft'sf] e"ldsf 

sf]ifdf x'g] ;f]l8od / kf]6fl;od cfof]gx¿sf] cfbfg k|bfgn] ubf{ z/L/df dxTTjk"0f{ 
k|lj|mofx¿ eO/x]sf] x'G5 . sf]ifsf] aflx/ /x]sf ;f]l8od cfof]gx¿ sf]ifleq l5b{5 / 
kf]6fl;od cfof]gx¿ sf]ifaf6 aflx/ lg:sG5 . of] k|lj|mof Ps};fy eO/x]sf] x'G5, 
h;nfO{ ;f]l8od kf]6fl;od kDk(Na+/K+-pump) elgG5 . of] k|lj|mof z/L/sf] lgs} 
dxTTjk"0f{ k|lj|mof xf]  .  

lgisif{ 

;f]l8od kf]6fl;od kDksf sf/0f :gfo' k|0ffnLdf ePsf Go'/f]G; (neurons)  n] 

dl:tis;“u ;"rgf cfbfg k|bfg ub{5, h;af6 d'6'sf] w8\sg lgoldt ug]{, z/L/sf] 
tfkj|md lgolGqt ug]{, df+zk];LnfO{ r':t b'?:t /fVg] sf]ifleqsf] 3f]nsf] pH  lgoGq0f 
ug]{ cflb sfo{ x'G5 . 

 

-u_ d"Nofª\sg ÷ k|ltlaDag 

1. dfgj z/L/df lhª\ssf] e"ldsf atfpg nufpg'xf];\ . 

2. ;f]l8od / kf]6fl;od cfof]gsf] dxTTj atfpg nufpg'xf];\ . 
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lbg 4   

ljifo j:t' M hLjx¿df wft'sf] e"ldsf -kf/f] (Hg)/ lz;f (Pb)n] z/L/df kfg]{ gsf/fTds 
c;/_ 

3.  ljlzi6 pb\b]Zo,lzIf0f ;xhLs/0f lj|mofsnfk, d"Nofª\sg÷ k|ltlaDag  

-s_ ljlzi6 pb\b]Zo 

 hLjx¿df kf/f] (Hg) / l;;f ( Pb) n] z/L/df kfg]{ gsf/fTds c;/ atfpg 

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

lj|mofsnfk 1  

 hLjx¿df wft'sf] e"ldsf kf/f] (Hg) / lz;f (Pb) n] z/L/df kfg]{ gsf/fTds c;/_ 

lgisif{ 
kf/f] / l;;fn] kfg]{ gsf/fTds c;/ 
kf/f] (mercury) 
kf/f]sf] ljiffSt c;/nfO{ xfO8«flhl/of (hydrargyria) cyjf dSo'[l/flnHd 
(mercurialism) elgG5 . kf/f]sf] Ps yf]kfn] klg /utsf gzfx¿ aGb x'g] / 
d[To';d]t x'g ;Sb5 . kf/f]sf of}lusx¿n] dl:tisdf Iflt k'¥ofpg'sf] ;fy} x]g]{, 
;'Gg] / af]Ng] zlStnfO{ lgs} sdhf]/ agfp“b5 . To:t} ul/ ls8\gL / kmf]S;f]nfO{ 
klg Iflt k'¥ofp“b5 . ue{df /x]sf lzz'x¿nfO{ klg kf/f]n] c;/ k'¥ofp“b5 . 
kf/f]sf of}lusx¿ Knf;]G6f (placenta) af6 ;lhn} l5b{5 / lzz'sf] j[b\lw 
ljsf;df c;/ k'¥ofp“b5, h;n] ubf{ dl:tissf] ljsf; klg x'g ;Sb}g . 
l;;f (lead) l;;fn] z/L/sf k|fo ;a} cª\udf Iflt k'¥ofp�b5 . h;/L pkof]uL 
wft'x¿ ljleGg cª\udf km}lnG5, To;/L g} l;;f klg km}lnG5 . o;n] 
dl:tisnfO{ ;a}eGbf a9L c;/ kfb{5 . afnaflnsfx¿df o;sf] c;/ l56} x'G5 
. h:t} 6fpsf] / k]6 b'Vg], :jefjdf kl/jt{g cfpg], Plgldof x'g], dl:tis 
ljsf; gx'g] cflb ;d:ofx¿ b]lvG5g\ . /utdf ePsf] l;;fn] ubf{ /utn] 
clS;hg lng ;Sb}g / Plgldofsf] nIf0f b]vfkb{5 . l;;f ;a}eGbf a9L xf8df 
y'lk|G5 h;n] ubf{ /utsf sf]ifx¿ aGg / SoflN;odnfO{ ;f];]/ lngaf6 jl~rt 
ub{5 / xf8x¿ sdhf]/ agfp�b5 . To;}n] kf/f] / l;;f h:tf wft'x¿ ePsf 
a:t'x¿af6 6f9} /xg' kb{5 . 

cfjZos ;fdfu|L M cf]e/ x]8 k|f]h]S6/, sDKo'6/, kbf{ . 

 ljlw M kf/f] (Hg)/ lz;f (Pb)s] x'g\ egL ljb\ofyL{x?nfO{ ;f]Rg nufpg] / 
hLjx¿df kf/f] (Hg)/ lz;f (Pb)n] z/L/df s;/L c;/ kf5{ eGg] ;DaGwdf 
tof/ kfl/Psf] lel8of] Kn] u/]/ b]vfpg] . ljb\ofyL{x?sf] a]Grut?kdf d]6fsf8{ 
ljt/0f u/L lel8of] cjnf]sg u/]sf] cfwf/df kf/f] / l;;fsf] gsf/fTds c;/ 
n]Vg nufO k|:t't ug{ nufpg] . cGtdf lgDg lgisif{  k|:t't ug]{ .
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-u_  d"Nofª\sg ÷ k|ltlaDag 

1. hLjx¿df kf/f]sf] gsf/fTds c;/x¿sf] ;"rL tof/ ug'{xf];\ . 

2.  hLjx¿df l;;fsf] gsf/fTds c;/  atfpg'xf];\ . 

 

-3_ kl/of]hgf sfo{ 

cfk\mgf] j/k/sf ljleGg j:t'x¿;ª\sng u/L ljb\o't\ k|efj ug]{ jf gug]{ j:t'x¿sf] 
cfwf/df wft' / cwft'x¿ 5'6\ofpg'xf];\ .  

-ª_ yk cWoog ;fdu|L  

 wft'x¿sf] On]S6«f]lgS; ljGof; x]of}{+ eg] x/]s wft'sf] k/df0f'df vfnL pksIfx¿  
 x'G5g\ . Al  1s2 2s2 2p6 3s2 3p1 3d0 

 Ni  1s2 2s2 2p6 3s2 3p6 4s2 3d8 (d pksIfdf 10 cf]6f ;Dd On]S6«f]G; c6\b5_ 
Al / Ni sf] On]S6«f]lgS; ljGof;df 3dpksIfx¿ vfnL 5g\ . af“sL j:t'x¿df kgL o:t} 
u/L ljleGg pksIfx¿ vfnL x'G5g\ . wft'sf] k/df0f'x¿ Ps cfk;df ;“u} /fVof] eg] 
x/]s wft'sf] k/df0f'n] cfk\mgf] O{n]S6«f]g lbG5 / Ps k/df0f'n] lbPsf] On]S6«f]gx¿ csf]{ 
k/df0f'sf] vfnL pksIfdf ;b{5. To;}n] of] j|md Ps af6 csf]{ x'“b} Ps 6'j|mf wft'df 
ePsf] x/]s k/df0f'lar ;l/b} hfG5 . k|To]s k/df0f'x¿ 3gfTds rfh{ ePsf] cfof]gdf 
kl/0ft x'G5 / jl/kl/sf On]S6«f]gx¿nfO{ tflg/x]sf] x'G5 . o;/L Ps csf]{lar cfsif{0f 
eO{/x]sf] x'G5 . oxL wft'x¿sf k/df0f'x¿sf]larsf cfsif{0f zlStnfO{ metallic bond 

eGb5 t/ of] k|lj|mofdf /f;folgs k|lts[of eg] x'“b}g . 

 
electron sea model cg';f/sf] wft'sf] gd'gf 

dflysf] lrq x]bf{ wgfTds rfh{o'St cfof]gx¿ On]S6«f]gx¿sf] ;d'b|df t}l//x]sf] h:tf] 
b]lvG5 h;nfO{electron sea model elgG5 . 

wft' lsg 6lNsG5 < 

olx electron sea modelcg';f/ wft'sf] 6lNsg] u'0fsf] j0f{g ug{ ;lsG5 . wft'df /x]sf 
On]S6«f]gx¿n] k|sfzsf] phf{nfO{ ;f];]/ lnG5 / dflyNnf] sIf÷pksIfdf pk|m]/ hfG5 . 
t/ tL On]S6«f]g t'¿Gt} km]/L cfk\mg} sIfdf kms{G5 . kms{g] j|mddf klxn] ;f];]/ lnPsf] 
k|sfzsf] phf{nfO{ kmfNb5 . Tolx k|sfzsf] phf{n] ubf{ g} wft' 6lNsPsf] b]lvG5 . 
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wft' kftfdf s;/L kl/0ft x'G5 < 

wft'nfO{ 3gn] lk6\bf kg]{ ann] ubf{ 3gfTds rfh{ ePsf wft'sf k/df0f'x¿ Ps 
cfk;sf] glhs cfp“b5, t/ Ps} k|sf/sf] rfh{ ePsfn] ljsif{0f x'G5 / gof“ 7fp“lt/ 
;b{5 . o;/L x/]s k6s lk6\b} hf“bf k/df0f'x¿n] gof“ 7fp“ cf]u6\b} hfG5 / cGtdf 
kftfdf kl/0ft x'G5 . To;}n] Ps 6'j|mf wft'sf] u'0f / kftfdf kl/0ft ePsf] wft'sf] 
u'0fdf s]xL km/s x'“b}g\ .  

 

-r_ k|fljlws zAbfjnL 

electron sea model :  wft'x¿df On]S6«f]gsf] ;d'Gb|df wgfTds rfh{o'Qm wft'sf]  
     cfof]gx¿ t}l//x]sf] x'G5 egL lbPsf] gd'gf . 

metallic bond :  wft' / wft'lar cfslif{t eO{ ag]sf] aG8  

a9L ;lj|mo wft' M   wft'x¿sf] j|mddf xfO8«f]hg eGbf dflysf wft'x¿ h;n]  
     sd ;lqmo wft'sf of}lussf 3f]naf6 sd ;lj|mo wft'nfO{  
    lj:yflkt ub{5 . 

sd ;lj|mo wft' M  wft'x¿sf] j|mddf xfO8«f]hgeGbf d'lgsf wft'x¿ 

lipids :    lrNnf] kbfy{ h:t} t]n, l3p, d}g(wax) cflb 
OGhfO{d(enzyme) :   z/L/leqsf] h}ljs Sofl6ln:6 h;n] h}ljs k|lj|mof l56f]  
     x'g dbt ub{5 . 

prostate gland :  lk;fa y}nL / k'/mif hg]lGb|osf] lardf cf]v/ hqf] y}nL 
-5_ ;Gbe{ ;fdu|L 

1. Wfft'sf u'0fx¿ ;DaGwL rf6{ tof/ kfg{ nufO{{  sIffdf k|:t't ug'{xf];\ . 

2. Midas software (e-learning) k|of]u ug'{xf];\ . 

3. Wfft' / cWfft'lar km/s 5'6\ofpg] ;DaGwL lel8of] U-tube af6downloadu/L 
 sIffdf k|:t't ug'{xf];\ . 

4. Jha, B. K., Basnet, M. and Others (2073). Reliant Science 9, 
 Kathmandu: Reliant Publication House, Kalanki 

5. Yadav, M.S.(1992.. Teaching of science, New Delhi: Anmol 
 Publications 

6. The Teaching of General Science in Tropical Secondary Schools 

7. www.scholar.com 

 



163 

k|of]u g+  !( 

!=  zLif{s (Title) : u'0fx¿ k/LIf0f u/L wft' / cwft'lar leGgtf kTtf nufpg'xf];\ . 

    -wft'sf] 6lNsg] u'0f_ 

@= -s_ cfjZos ;fdu|L (Materials Required) : tfdfsf] 6'j|mf, ;'gsf uxgf, cª\uf/,  
  sfuh, sf7sf] 6'j|mf  

 -v_ j}slNks ;fdu|L xfd|f] jl/kl/ kfOg] cGo j:t'x¿nfO{ klg  k/LIf0f ug{ ;lsG5 . 

#=  l;b\wfGt÷egfO (Theory/Statement)  :  ha oL hDdf ul/Psf j:t'x¿nfO{ kmnfdsf] 
 lsnfn] kfn} kfnf] sf]/]/ x]l/G5, ta logLx¿ rlDsnf]kgf eP gePsf] yfxf x'G5 .   

$=  ljlw (Procedure)  

 ;a}eGbf klxn] tfdfsf] 6'j|mfnfO{ kmnfdsf] lsnfn] sf]/]/ x]g]{ . 

 To;kl5 kfn} kfnf] cGo j:t'x¿ h:t} ;'gsf uxgf, cª\uf/, sfuh, sf7sf] 
 6'j|mfnfO{ klg sf]/]/ x]g]{ .  

 To;kl5 s'g s'gdf rdstf b]lvG5, cjnf]sg ug]{ 

%=  k|flKt÷cjnf]sg (Finding/Observation)  

pSt lj|mofsnfknfO{ cjnf]sg ubf{ tfdfsf] 6'j|mf / ;'gsf uxgfdf rdstf b]lvof] eg] 
cGo j:t'x¿ cª\uf/, sfuh, sf7sf] 6'j|mfdf rdstf b]lvPg . o;sf] sf/0f wft'df 
ePsf] :jtGq On]S6«f]gsf] sf/0fn] logLx¿ 6lNsG5g\ . t/ cwft'df :jtGq On]S6«f]gx¿ 
gePsf] sf/0f logLx¿ 6lNsb}gg\ .  

^=  lgisif{ (Conclusion): t;y{ wft'df 6lNsg] u'0f x'G5, t/ cwft'df pSt u'0f x'Fb}g .  

&=  k|of]u ubf{ ckfpg'kg]{ ;fjwfgLx¿ (Precautions)  

 wft'x¿nfO{ hDdf ubf{ / k/LIf0f ubf{ /fd|/L ug'{k5{ . 

 k/LIf0f ul/;s]kl5 tL a:t'x¿nfO{ plrt 7fpFdf /fVg'k5{ . 

 lvof nfu]sf] kmnfdnfO{ ;se/ 5'g' x'Fb}g . 5'g' k/]df a9L xf]l;of/Lk"j{s 5'g' k5{ . 
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k|of]u g+  !( -s_ 

!=  zLif{s (Title) :  wft'sf wfpx¿sf] ;"rL tof/ ug{  

    -wft'sf] kftf agfpg] u'0f_ 

@=  -s_  cfjZos ;fdu|L (Materials Required) : tfdfsf] 6'j|mf, kmnfdsf] 6'j|mf, 9'ª\uf,  
 sfkL, sf7sf] 6'j|mf, Knfli6ssf] ;fgf] 6'j|mf, xtf}8f . 

 -v_  j}slNks ;fdu|L xfd|f] jl/kl/ kfOg] cGo j:t'x¿ klg  k/LIf0f ug{ ;lsG5 . 

#=  l;b\wfGt÷egfO (Theory/Statement)  :  ha wft'sf j:t'x¿nfO{ xtf}8fn] s]xL ;do 
 lkl6G5, ta ltgLx¿sf] cfsf/df kl/jt{g eO{ kftfdf kl/jt{g x'G5 .  

$=  ljlw (Procedure)   

 ;a}eGbf klxn] tfdfsf] 6'j|mfnfO{ xtf}8fn] s]xLa]/ lk6]/ x]g]{  

 To;kl5 kfn} kfnf] cGo j:t'x¿ h:t}  klg lk6]/ x]g]{ 

  To;kl5 kfn} kfnf] cGo j:t'x¿ h:t} kmnfdsf] 6'j|mf, 9'ª\uf, sfkL, sf7sf] 
 6'j|mf, Knfli6ssf] ;fgf] 6'j|mfnfO{ klg lk6]/ x]g]{ 

 o;/L lk6\bf s] x'G5, cjnf]sg ug'{xf];\ . 

%=  k|flKt÷cjnf]sg (Finding/Observation)  

pSt lj|mofsnfknfO{ cjnf]sg ubf{ tfdfsf] 6'j|mf / kmnfdsf] 6'j|mf kftfdf kl/jt{g 
ePsf] b]lvof] t/  cGo j:t'x¿9'ª\uf, sfkL, sf7sf] 6'j|mf, Knfl:6ssf] ;fgf] 6'j|mf eg] 
kftfdf kl/0ft ePsf] b]lvPg . o;sf] sf/0f wft'df kftfdf agfpg ;lsg] u'0f -
malleability_ x'G5 .  

^=  lgisif{ (Conclusion):  

t;y{ wft'nfO{ lk6]/ kftf agfpg ;lsG5, cwft'nfO{ lk6]/ kftf agfpg ;ls“b}g . of] 
lk6\bf efFlrG5 . 

&=  k|of]u ubf{ ckfpg'kg]{ ;fjwfgLx¿ (Precautions)  

 wft'x¿nfO{ hDdf ubf{ / k/LIf0f ubf{ /fd|/L ug'{k5{ . 

 k/LIf0f ul/;s]kl5 tL a:t'x¿nfO{ plrt 7fpFdf /fVg'k5{ . 

 lvof nfu]sf] kmnfdnfO{ ;se/ 5'g' x'Fb}g . 5'g' k/]df a9L xf]l;of/Lk"j{s  
 5'g'k5{ . 

 wft'nfO{ lk6\bf ;'/lIft tl/sfn] lk6\g'k5{ .  
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k|of]u g+  !(-v_ 

!=  zLif{s (Title) : u'0fx¿ k/LIf0f u/L wft' / cwft'lar leGgtf kTtf nufpg'xf];\ . 

    -wft'sf tfksf] ;'rfns u'0f_ 

@= -s_  cfjZos ;fdu|L (Materials Required) : tfdfsf] 6'j|mf, kmnfdsf] 6'j|mf,  
  k]lG;n, 9'ª\uf, sf7sf] 6'j|mf, d}gaTtL . 

 -v_  j}slNks ;fdu|L-xfd|f] jl/kl/ kfOg] cGo j:t'x¿ klg k/LIf0f ug{ ;lsG5 ._ 

#=  l;b\wfGt÷egfO (Theory/Statement)  :  ha wft'sf j:t'x¿nfO{ d}gaTtLn] ttfOG5, 
 ta tL j:t'x¿df tfk Ps 7fpFaf6 csf]{ 7fpFdf k|;f/0f eP/ hfG5 .  

$=  ljlw (Procedure)   

 ;a}eGbf klxn] tfdfsf] 6'j|mf, kmnfdsf] 6'j|mf, k]lG;n, 9'ª\uf, sf7sf] 6'j|mfnfO{ 
 kfn} kfnf] d}gaTtLdf nu]/ Ps5]paf6 ttfpg] . 

 To;kl5 tL a:t'x¿sf] csf]{ 5]pdf tftf] eof] ls ePg 5'g nufpg'xf];\  jf 
 5f]P/ x]g]{ .  

 To;sf cfwf/df ;'rfns a:t'x¿ cjnf]sg u/L 5'6\ofpg'xf];\ . 

%=  k|flKt÷cjnf]sg (Finding/Observation)  

pSt lj|mofsnfknfO{ cjnf]sg ubf{ tfdfsf] 6'j|mf / kmnfdsf] 6'j|mfdf tfk k|;f/0f eP/ 
Ps 5]paf6 csf]{ 5]p;Dd k'uL tftf] dxz"; x'G5 eg] cGo j:t'x¿ h:t}k]lG;n, 9'ª\uf, 
sf7sf] 6'j|mfdf tfk k|;f/0f x'Fb}g . o;sf] sf/0f wft'df dfq tfk k|;f/0f x'G5, t/ 
cwft'df x'Fb}g . 

^=  lgisif{ (Conclusion):  

  t;y{ wft'df tfk k|;f/0f x'G5, t/ cwft'df eg] tfk k|;f/0f x'Fb}g . 

&=  k|of]u ubf{ ckfpg'kg]{ ;fjwfgLx¿(Precautions)  

 wft'x¿nfO{ hDdf ubf{ / k/LIf0f ubf{ /fd|/L ug'{k5{ . 

 k/LIf0f ul/;s]kl5 tL a:t'x¿nfO{ plrt 7fpFdf /fVg'k5{ . 

 lvof nfu]sf] kmnfdnfO{ ;se/ 5'g' x'Fb}g . 5'g' k/]df a9L xf]l;of/Lk"j{s  
 5'g'k5{ . 

 wft'nfO{ ttfpFbf a9f] ;fjwfgLk"j{s ttfpg'kb{5 . cGoyf o;af6 vt/f  
 x'g;S5 .  

gf]6 M o; k|sf/ cGo u'0fx¿ h:t} wft'sf] tf/ agfpg] u'0f, ljb\o't\sf] ;'rfns u'0f, Wjlg 
pTkGg x'g] u'0f nufO{t cGo /f;folgs u'0f klg k/LIf0f klg ug{ ;lsG5 . 
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PsfO M  13 sfa{g / o;sf of}lusx¿      
cg'dflgt 3G6L M 6 

1.  l;sfO pknlAw 

 (i) ;fwf/0f j:t'x¿ -sf7, lrgL, t]n cflb_ df sfa{gsf] pkl:yltsf] k|bz{g /  
  klxrfg ug{  

 (ii) sfa{gsf] d'Vo d'Vo ef}lts tyf /f;folgs u'0fx¿sf] j0f{g ug{  

 (iii) k|fª\ufl/s -organic_ / ck|fª\ufl/s -inorganic_ of}lusx¿lar leGgtf  
  5'6\ofpg . 

2. ljifo j:t' ljefhg / ;fdu|L 

lbg ljifo j:t' l;sfO ;fdu|L 

½ ;fwf/0f j:t'df ePsf] 
sfa{g 

 

sf7sf] 6'j|mf, lrgL, dl6t]n, lrD6f, rDrf, ag{/, 
;nfO{, sfuh, sk8f, sf]Onfsf 6'j|mf, s8f 
6]i66\o'j, UofF; k\mn]d, ss{ ;nfO{sf] sfF6L, 
Unf;sf] /8  

3 sfa{gsf ef}lts  u'0fx¿ Unf;, nfOd jf6/, kfOk, sfa{gsf ef}lts 
u'0fx¿ n]v]sf] k\mnf; sf8{  

4 sfa{gsf /f;folgs 
u'0fx¿ 

 

sfa{gsf /f;folgs u'0fx¿ n]v]sf] k\mnf; sf8{  

5/6 k|fª\ufl/s -organic_ / 
ck|fª\ufl/s -inorganic_ 
of}lusx¿ 

k|fª\ufl/s -organic_ / ck|fª\ufl/s -inorganic_ 
of}lusx¿lar km/s b]vfpg] rf6{ k]k/  

lbg 1/2:   

ljifo j:t' M ;fwf/0f j:t'df ePsf] sfa{g 

1. ljlzi6 pb\b]Zo,lzIf0f ;xhLs/0f lj|mofsnfk, d"Nofª\sg÷ k|ltlaDag  

-s_ ljlzi6 pb\b]Zo 

 ;fwf/0f j:t'df ePsf] sfa{g k|bz{g ug{  
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v_ l;sfO ;xhLs/0f lj|mofsnfk 

 lj|mofsnfk 1;fwf/0f j:t'df ePsf] sfa{g 

;fwf/0f j:t'df ePsf] sfa{gaf/]  k|bz{g ug{sf nflu ljb\ofyL{nfO{ lgDg lnlvt 
lj|mofsnfkx¿ ;xefuL u/fpg'xf];\ . 

cfjZos ;fdfu|L M sf7sf] 6'j|mf, lrgL, dl6t]n, lrD6f, rDrf, ag{/, ;nfO{, sfuh, 
sk8f . 

k|of]u ljlw M xfd|f] j/k/ /x]sf s]xL j:t'x? h:t} sf7sf] 6'j|mf, lrgL, dl6t]n, lrD6f, 
rDrf, ag{/, ;nfO{, sfuh, sk8f,  cflb  hDDff ug{ nufpg] . ;j{k|yd sf7sf] 6'j|mf, 
sfuh, sk8fnfO{ lrD6fn] ;dft]/ afNg nufpg] / cjnf]sg ug{ eGg] . rDrfdf 
kfn}kfnf] vfg]t]n, l3p, dl6t]n /fvL afNg nufpg] / cjnf]sg ug{ nufpg] . o;f] 
ubf{ s] x'G5 egL JofVof ug{ nufpg] . o;/L g} ljleGg j:t'x¿df sfa{g 5 5}g kTtf 
nufpg] / sfa{g ePsf j:t'x¿ afNbf s] s] x'g ;Sb5, 5nkmn u/L lgisif{df k'Ug 
nufpg] . 

 

lgisif{ M sf7sf] 6'j|mf, lrgL, dl6t]n, sfuh, sk8fnfO{ afNbf sfnf] kbfy{ (soot) 
lg:sG5, h;df sfj{g kfOG5 . t;y{ cfuf]df afNbf jf hnfpFbf sfnf] kbfy{ lbg] jf 
w'Fjf lgsfNg] j:t'x¿nfO{ sfa{lgs j:t'x¿ elgG5 .  

 

 g]f6 M tn lbOPsf cGo lj|mofsnfkx¿ klg dflysf lj|mofsnfks} cfwf/df u/L lgisif{ 
 lgsfNg ;lsG5 . 

 lj|mofsnfk 2 ;fwf/0f j:t'df ePsf] sfa{g 

rDrfdf clnslt lrgL /fv]/ ttfpg nufpg'xf];\ / lj:tf/} cjnf]sg ub}{ hfg eGg'xf];\ 
. o;/L ttfpFb} hfbf lrgLdf s;/L  /ª kl/jt{g x'Fb} hfG5, cjnf]sg ug{ nufpg'xf];\ . 
lrgLsf] ld7f] jf:gf cfO/x“bfsf] cj:yf lrgLsf] Sof/fd]n (caramel)sf] cj:yf xf . 
o;nfO{ cem a9L ttfpFb} hfFbf of] sfnf] /ªdf kl/jt{g x'G5 . olta]nf o;af6 gld7f] 
uGw cfpF5 . ;'u/sf] o; cj:yfnfO{  ;'u/ rf/sf]n (sugar charcoal)elgG5 . of] 
lj|mofsnfk ug{ nufO{{  lgisif{ lgsfNg nufpg'xf];\ . 

 lj|mofsnfk 3 ;fwf/0f j:t'df ePsf] sfa{g 

ljb\ofyL{dWo] Ps b'O{{ hgfnfO{ aln/x]sf] d}gaTtL dfly ;fgf] l6gsf] 6'j|mfnfO{ /fVg 
nufpg'xf];\ . l56\6} g} o;df sfnf] bfu a:g]5 . o; bfudf sfa{gsf ;fgf s0fx¿ /xg] 
s'/f pgLx¿nfO{ ;]o/ ug'{xf];\ . 
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 lj|mofsnfk 4 ;fwf/0f j:t'df ePsf] sfa{g 

ljb\ofyL{nfO{ sf]Onfsf] ;fgf] 6'j|mf lng nufpg'xf];\ . tL 6'j|mfx¿nfO{ 6]:66\o'jdf /fvL 
ss{n] aGb ug{ nufpg'xf];\ . o;nfO{ s8f UofF;sf] k\mn]ddf ttfpg nufpg'xf];\ . o;} 
;dodf aln/x]sf] ;nfO{sf] sfF6LnfO{ Unf; 6\o'jsf] lk“wdf Nofpg nufpg'xf];\ . o;f] 
ubf{ sf]n UofF;sf] Hjfnf b]lvG5 egL ljb\ofyL{nfO{ atfO{ ;xhLs/0fsf] e"ldsf lgjf{x 
ug'{xf];\ . 

-u_  d"Nofª\sg ÷ k|ltlaDag 

1. xfd|f] j/k/ /x]sf s'g s'g j:t'x¿df sfa{g 5 egL kTtf nufpg nufpg'xf];\ . 

2.  Sof/fd]n s]nfO{ elgG5 < 

3. ;'u/ rf/sf]n eg]sf] s] xf] < 

 

lbg 3M  ljifo j:t' M sfa{gsf ef}lts  u'0fx¿ 
4. ljlzi6 pb\b]Zo, l;sfO ;xhLs/0f lj|mofsnfk, d"Nofª\sg÷ k|ltlaDag  

-s_ ljlzi6 pb\b]Zo 

 sfa{gsf ef}lts u'0fx¿ n]vL atfpg 

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

 lj|mofsnfk 1 sfa{gsf ef}lts  u'0fx¿ 

 cl3Nnf] lbgsf ul/Psf k|of]ufTds lj|mofsnfksf] cfwf/df sfa{gsf ef}lts 
 u'0fx¿ :d/0f ug{ nufO{ sfkLdf n]Vg nufpg'xf];\ . 

 ljb\ofyL{lar lx/f / u|fkmfO6sf] agf]6af/] sIffdf 5nkmn u/fpg'xf];\ . To;kl5 
 oL b'O{{dWo] lx/f ljb\o't\ kl/jxg ug{ g;Sg] t/ u|fkmfO6n] ljb\o't\\ kl/jxg ug{ 
 ;Sg] sf/0faf/] :ki6 kfg]{  / oL b'O{{lar /x]sf yk leGgtfx¿ n]Vg d]6fsf8{ 
 ljt/0f u/L pSt sf8{df n]Vg nufpg'xf];\ . 

 dflysf b'O{{ lj|mofsnfkx¿sf] lgrf]8 ljb\ofyL{nfO{ k|:t't ug{ nufpg'xf];\ / 
 ljb\ofyL{n] k|:t't u/]sf s'/fx¿nfO{ ;d]6\b} lgDg a'Fbfx¿sf] cfwf/df lgisif{ 
 k|:t't ug'{xf];\ . 

sfa{gsf s]xL ;femf u'0fx¿ 

1. sfa{g 7f]; cj:yfdf kfOg] tTTj xf] . 

2. of] kfgLdf c3'ngzLn x'G5 . 

3. of] clt pRr tfka|mddf 7f];af6 UofF;df kl/jt{g x'G5 . 
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4. of] sfnf] /ª\sf] x'G5 t/ lx/f eg] /ª\xLg / kf/bzL{ x'G5 . 

5. o;sf] 3gTj km/s km/s x'G5 . 

6. sfa{gdf 6ns x'Fb}g, t/ lx/f eg] 6NsG5 . 

-u_  d"Nofª\sg ÷ k|ltlaDag 

1. sfa{gsf ef}lts u'0fx¿ atfpg nufpg'xf];\ . 

2. lx/f / u|fkmfO6lar leGgtf n]Vg nufpg'xf];\ . 

 

lbg 4M   

ljifo j:t' M sfa{gsf /f;folgs u'0fx¿ 

3.  ljlzi6 pb\b]Zo / l;sfO ;xhLs/0f lj|mofsnfk 

-s_ ljlzi6 pb\b]Zo 

 sfa{gsf /f;folgs u'0fx¿ atfpg 

-v_  lzIf0f ;xhLs/0f lj|mofsnfk  

 lj|mofsnfk 1 sfa{gsf /f;folgs u'0fx¿ 

sfa{gsf /f;folgs u'0fx¿ s] s] xf]nfg\ k|Zg ;]tf]kf6Ldf n]vL To; af/]df klxnf] lbgdf 
u/]sf k|of]ufTds sfo{snfkx¿sf] cfwf/df ;f]Rg nufpg'xf];\ / n]Vg nufpg'xf];\ . cj 
tnsf] sfo{ljlwcg';f/ lj|mofsnfk u/fpg'xf];\ . 

cfjZos ;fdu|L M Unf;, nfOd jf6/, kfOk  

k|of]u ljlw M sIffdf Ps hgf ljb\ofyL{nfO{ cufl8 af]nfO{ Unf;df s]xL nfOd jf6/ lng 
nufpg] . To;kl5 nfdf] ;f; km]g{ nufP/ ToxL nfOd jf6/df lj:tf/} kfOkn] k'mSg 
nufpg] . pSt nfOd jf6/df kl/jt{g gx'Gh]n;Dd k'msL /xg nufpg] .  cGo 
ljb\ofyL{x?nfO{ p;n] o;f] ubf{ s] kl/jt{g x'G5  /fd|/L cjnf]sg ug{ nufpg] / lgisif{ 
lgsfNg nufpg] .   

 

lgisif{ M Unf;df /fv]sf] kfgL b'w h:tf] ;]tf] kfgLdf ablnG5 . o;af6 s] k|dfl0ft x'G5 
eg] ljb\ofyL{n] d'vaf6 k\mofFs]sf] UofF; sfj{g8fO{cS;fO8 g} xf] .sfj{g8fO{cS;fO8 kfgLdf 
k7fpFbf SoflN;od sfaf]{g]6 aGg hfFbf b"w h:tf] b]lvPsf] xf] .   

CO2  + Ca(OH)2                                 CaCO3+ H2O 

 

 



170 

 

lj|mofsnfk 2 sfa{gsf /f;folgs u'0fx¿ 

clS;hgsf] pkl:yltdf sfa{g aN5 eGg] k|of]u lgDgfg';f/ ug{ nufpg'xf];\ . 

cfjZos ;fdfu|L M  d}g / ;nfO{sf] sfF6L .  

k|of]u ljlw M sIffdf Ps hgf ljb\ofyL{nfO{ p7fP/ ;nfO{sf] k|of]u u/L d}gnfO{ afNg  
nufpg] . d}g /fd|/L an] gan]sf] cjnf]sg ug{ nufpg] / lgisif{ lgsfNg nufpg] .   

lgisifM{ o;/L afNbf sfj{g clS;hg;Fu k|ltlj|mof u/L sfj{g8fOcS;fO8 agfpF5 . 
o;sf] ;dLs/0f o; k|sf/ 5 M 

C  + O2                CO2 

-u_ d"Nofª\sg ÷ k|ltlaDag 

1. sfa{gsf /f;folgs u'0fx¿ b]vfpg] ;dLs/0f n]Vg nufpg'xf];\ . 

 

lbg 5/6M   

ljifo j:t' M k|fª\ufl/s -organic_ / ck|fª\ufl/s -inorganic_ of}lusx¿ 

2.  ljlzi6 pb\b]Zo,l;sfO ;xhLs/0f lj|mofsnfk, d"Nofª\sg÷ k|ltlaDag  

-s_ ljlzi6 pb\b]Zo 

 k|fª\ufl/s -organic_ / ck|fª\ufl/s -inorganic_ of}lusx¿lar km/s 5'6\ofpg . 

      cfjZos ;fdfu|L M ;nfO / ag{/, kfgL, af6f  

k|of]u ljlw M xfd|f] jl/kl/sf] jftfj/0faf6 ljb\ofyL{x¿nfO{  ljleGg of}lus hDdf ug{ 
nufpg] . hDdf u/]sf tL j:t'nfO{ afNg nufpg] . afNbf s] x'G5 < cjnf]sg ug{ 
nufpg] . To;} u/L ltgLx¿nfO{ kfgLdf kfn}kfnf] 3'Ng nufpg] / kfgLdf 3'N5 ls 
3'Nb}g, x]g{ nufO{ o;}sf] cfwf/df lgisif{ lgsfNg nufpg] .  

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

 lj|mofsnfk 1 k|fª\ufl/s -organic_ / ck|fª\ufl/s -inorganic_ of}lusx¿ 

 tkl;nsf] sfo{snfk ljb\ofyL{nfO{ ug{ nufpg'xf];\ . 

 lj|mofsnfk 2:  k|fª\ufl/s -organic_ / ck|fª\ufl/s -inorganic_ of}lusx¿ 
 tkl;nsf] lj|mofsnfk ljb\ofyL{nfO{ ug{ nufpg'xf];\ / lgisif{ lgsfNg nufpg'xf];\ . 

k|of]u ljlw M ljb\ofyL{x¿nfO{ rf/ kfFr ;d"xdf ljefhg u/L k|fª\ufl/s -organic_ / 
ck|fª\ufl/s -inorganic_ of}lusx¿sf] cj:yf, /ª / uGw, 3'ngzLntf, aNg ;Sg], 



171 

klUng] / pDng] tfkj|md, cfof]gLs/0f / aG8sf] cfwf/x¿ kTtf nufpg eGg]  / d]6f 
sf8{df leGgtfx¿ n]Vg nufpg] . clg k\mnf; sf8{df n]lvPsf km/sx¿sf]  ;xfotfn] 
tL u'0fx¿nfO{ t'ngf ug{ sIffdf 5nkmn u/fpg] . 5nkmnsf] cfwf/df lgisif{ 
lgsfNGg ;xhLs/0fsf] e""ldsf lgjf{x ug]{ .  

 

lgisif{ 

cfuf]df afNbf w'Fjf lg:sg] tyf kfgLdf  3'nfpFbf g3'Ng] of}lusx¿nfO{ k|fª\ufl/s -
organic_ of}lusx¿ elgG5 eg] afNbf w'Fjf gcfpg] / kfgLdf 3'Ng] of}lusx¿nfO{ 
ck|fª\ufl/s -inorganic_ of}lusx¿ elgG5 . 

 lgisif{ k|fª\ul/s / ck|fª\ul/s of}lusx¿lar km/s 

leGgtf s] 
df < 

k|fª\ufl/s of}lus ck|fª\ufl/s of}lus 

 cj:yf UofF;, t/n / 7f]; ltg} cj:yfdf 
x'G5g\ . 

k|foh;f] 7f]; cj:yfdf, s]lx t/n 
/ UofF; cj:yfdf x'G5g\. 

 /ª / uGw k|foh;f]sf] /ª / uGw x'G5 . 
-km"nx¿df / cldnf] 
kmnkm"nx¿sf] uGw k|fª\ufl/s 
of}lusx¿sf sf/0fn] ubf{ x'G5g\_ 

w]/}h;f] of}lusx¿sf] /ª / uGw 
x'“b}g. -ckjfbM s]xL wft'x¿sf 
of}lusx¿sf] /ª x'G5 / Pdf]lgof 
/ ltgsf of}lusx¿sf] uGw x'G5 .

 3'nglzntf kfgLdf 3'Nb}g t/ k|fª\ufl/s 
3f]ns (organic solvents)x¿df 
3'Nb5 . -t]n kfgLdf 3'Nb}g t/ 
Oy/df 3'Nb5 ._ 

kfgLdf 3'Nb5 t/ k|fª\ufl/s 
3f]nsdf 3'Nb}g. -g'g kfgLdf 
3'Nb5 t/ Oy/df 3'Nb}g ._ 

 aNg ;Sg] ;lhn};“u aNb5 . -pbfx/0f 
k]6«f]n, LPG, t]n cflb_ 

;lhn};“u aNb}g 

 klUng] / 
plDng] 
tfkj|md 

w]/} sd x'G5 . k|]6«f]lnod h]nL 
(vaseline) 37°Ctfkj|mddfklUnG5 
. 

a9L x'G5 . 

 cfof]lgs/0f x'“b}g . x'G5 . 

 jG8 sf]Eofn]G6 jG8 x'G5 . k|foh;f]df On]S6«f]Eofn]G6 jG8 
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x'G5 . 

;ª\Vof sl/a 10000000hlt 5g\ . hDdf 50000hlt 5g\ . 

-u_ d"Nofª\sg ÷ k|ltlaDag 

1. k|fª\ufl/s -organic_ / ck|fª\ufl/s -inorganic_ of}lusx¿lar leGgtf 
 5'6\ofpg] cfwf/x¿ atfpg nufpg'xf];\ . 

2. xfd|f] j/k/sf ljleGg of}lusx¿ dWo] k|f+ufl/s / ck|f+ufl/s of}lusx¿sf] ;"rL 
 tof/ kfg{ nufpg'xf];\ . 

-3_ kl/of]hgf sfo{ 

cfk\mgf] j/k/sf ljleGg j:t'x¿;ª\sng u/L ltgLx¿dWo] sfa{gsf ;|f]tx¿ kTtf nufO{{ 
sIffdf k|:t't ug'{xf];\ .  

-ª_ ;Gbe{ ;fdu|L 

1. k|fª\ufl/s -organic_ / ck|fª\ufl/s -inorganic_ of}lusx¿ ;DaGwL rf6{ 
 tof/ kfg{ nufO{{  sIffdf k|:t't ug'{xf];\ . 

2. Midas software (e-learning)  k|of]u ug{ nufpg'xf];\ . 

3. k|lzIfs lgb]{lzsf M z}lIfs hgzlSt ljsf; s]Gb| . 

4. k|fª\ufl/s -organic_ / ck|fª\ufl/s -inorganic_ of}lusx¿ ;DaGwL lel8of] 
 Utube af6 download u/L sIffdf k|:t't ug'{xf];\ . 

5. Jha, B. K., Basnet, M. and Others (2073). Reliant Science 9, 
 Kathmandu: Reliant Publication House, Kalanki 

6. Yadav, M.S.(1992.. Teaching of science, New Delhi: Anmol 
 Publications 

7. www.scholar.com 
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yk k|of]ufTds cEof; ! 

!=  zLif{s (Title) :sfa{gsf] ef}lts u'0f k|of]ufTds ¿kdf kTtf nufpg'xf];\ . 

@=  -s_  cfjZos ;fdu|L (Materials Required): 7f]; cj:yf / w'nf] cj:yfsf]  
  sfa{g, kfgL, clS;hg . 

 -v_  j}slNks ;fdu|L lx/f / u|fkmfO6sf] k|of]u u/L u'0fx¿ k/LIf0f ug{ ;lsG5 . 

#=  l;b\wfGt÷egfO (Theory/Statement):   

  sfa{gsf ljleGg Pnf]6«f]ksf] ef}lts u'0fx¿ klg km/s km/s x'G5g\ .  

$=  ljlw (Procedure):   

 ;a}eGbf klxn] u|fkmfO6 / sf]Onf lng]  

 pSt u|kmfO6 / sf]OnfnfO{ kfgLdf ld;fpg]]  

 ca s] x'G5, /fd|/L canf]sg ug]{ 

 o;kl5 o;nfO{ clt pRr tfkj|mddf ttfpg]  

 o;kl5 o;nfO{ klg cjnf]sg ug]{ 

 sfa{g / u|fkmfO6df ljb\o't\ k7fP/ cjnf]sg ug]{ 

%=  k|flKt÷cjnf]sg (Finding/Observation) : 

dflysf lj|mofsnfknfO{ cjnf]sg ubf{ u|fkmfO6 / sf]Onf j|mdzM dl0fe / w'nf] cj:yfdf 
kfOG5g\ . logLx¿ kfgLdf c3'ngzLn x'G5g\ . clt pRr tfkj|mddf ttfpbf UofF;df 
kl/0ft x'G5g\ . o;sf] ;fy} o;df ljb\o't\ k7fP/ x]bf{ u|fkmfO6 afx]s c¿ljb\o't\sf] 
s'rfns x'g eGg] yfxf x'G5 . 

^=  lgisif{ (Conclusion): 

 t;y{ sfa{gsf ef}lts u'0fx¿nfO{ k|of]ufTds ¿kdfk/LIf0f ug{ ;lsG5 . 

&=  k|of]u ubf{ ckfpg'kg]{ ;fjwfgLx¿(Precautions)  

 sfa{gnfO{ ttfpFbf a9f] xf]l;of/ k"j{s ttfpg' kb{5 .  

 o;df ljb\o't\ k7fpFbf /fd|/L Vofn ug'{k5{ . 
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yk k|of]ufTds cEof; @ 

!=  zLif{s (Title) : sfa{gsf] /f;folgs u'0f k|of]ufTds ¿kdf kTtf nufpg'xf];\ . 

@=  -s_  cfjZos ;fdu|L (Materials Required): 7f]; cj:yfsf] sfa{g, kfgL,  
  clS;hg . 

 -v_  j}slNks ;fdu|L lx/f / u|fkmfO6sf] k|of]u u/L u'0fx¿ k/LIf0f ug{ ;lsG5 . 

#=  l;b\wfGt÷egfO (Theory/Statement):    sfa{gsf] /f;folgs u'0fx¿ klg km/s km/s 
 x'G5g\ .  

$=  ljlw (Procedure):   

 ;a}eGbf klxn] sfa{gnfO{ clS;hgsf] pkl:yltdf afNg]  

 pSt sfa{gnO{ afnL cjnf]sg ug]{ 

 sfa{gnfO{ sd ;lj|mo wft';Fu k|ltlj|mof u/fpg] 

 clg o;nfO{ /fd|/L cjnf]sg ug]{ 

 kfgLsf] jfkmnfO{ sl/a 10000C tfkj|mddf ttfPsf] sfa{gdf k7fpg]  

 o; lj|mofsnfknfO{ /fd|/L cjnf]sg ug]{ 

%=  k|flKt÷cjnf]sg (Finding/Observation) : 

dflysf lj|mofsnfknfO{ cjnf]sg ubf{ sfa{gnfO{ clS;hgsf] pkl:yltdf afNbf 
sfa{g8fOcS;fO8 aG5 . sfa{gnfO{ sd ;lj|mo wft';Fu k|ltlj|mof u/fpFbf wft'sf 
cS;fO8af6 wft' lgsfNg ;lsG5 . kfgLsf] jfkmnfO{ sl/a 10000C tfkj|mddf ttfPsf] 
sfa{gdf k7fpFbf water gasaG5 .  

^=  lgisif{ (Conclusion): 

 t;y{ sfa{gsf /f;folgs u'0fx¿nfO{ k|of]ufTds ¿kdfk/LIf0f ug{ ;lsG5 . 

&=  k|of]u ubf{ ckfpg'kg]{ ;fjwfgLx¿(Precautions)  

 sfa{gnfO{ ttfpFbf a9L xf]l;of/ k"j{s ttfpg' kb{5 .  

 kfgLsf] jfkmnfO{ sl/a 10000C tfkj|mddf eP gePsf] Wofg k'¥ofpg'k5{ . 
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yk k|of]ufTds cEof; #  

!=  zLif{s (Title) : k|fª\ufl/s / ck|fª\ufl/s of}lusx¿ ;ª\sng u/L ltgLx¿larsf] 
 km/s 5'6\ofpg'xf];\ . 

@=  -s_  cfjZos ;fdu|L (Materials Required): d]6fsf8{, rf6{k]k/, ;fOgk]g, :s]n . 

 -v_  j}slNks ;fdu|L sf8{af]8{ / k]lG;nsf] k|of]u u/L u'0fx¿ k/LIf0f ug{ ;lsG5 . 

#=  l;b\wfGt÷egfO (Theory/Statement):   

sfa{g ePsf of}lusx¿ k|fª\ul/s of}lusx¿ / sfa{g gePsf of}lusx¿ ck|fª\ul/s 
of}lusx¿ x'g\ .  

$=  ljlw (Procedure):   

 ;a}eGbf klxn] ;fOg k]gsf] ;xfotfn] d]6fsf8{df k|fª\ul/s of}lusx¿ / 
 ck|fª\ul/s of}lusx¿sf km/sx¿ n]Vg nufpg'xf];\ . 

 pSt km/sx¿nfO{ rf6{k]k/df n]lvPsf km/sx¿;Fu t'ngf ug{ nufpg'xf];\ . 

 o;}sf cfwf/df km/sx¿l7s a]l7s5'6\ofpg'xf];\ . 

 ca l7s a'Fbfx¿dfq n]Vg nufO{{ lgisif{df k'Ug'xf];\ . 

%=  k|flKt÷cjnf]sg (Finding/Observation) 

pSt lj|mofsnfknfO{ cjnf]sg ubf{ k|fª\ul/s of}lusx¿ / ck|fª\ul/s of}lusx¿sf] 
cj:yf, /ª\ / uGw, 3'ngzLntf, aNg ;Sg], klUng] / plDng] tfkj|md / aG8sf] 
cfwf/df km/s kfpg ;lsG5 .  

^= lgisif{ (Conclusion): t;y{ k|fª\ul/s of}lusx¿ / ck|fª\ul/s of}lusx¿lar 
 lgDgfg';f/ km/s kfpg ;lsG5 .  
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PsfO M  14  kfgL         

cg'dflgt 3G6L M 6(4+2) 

1.  l;sfO pknlAw 

(i) kfgLsf] ;|f]t, u'0f / pkof]lutfsf] JofVof ug{  

(ii) kfgLsf s8fkg x6fpg] ljlwsf] ;Gt'lnt /f;folgs ;dLs/0f; JofVof ug{  

2. ljifo j:t' ljefhg / ;fdu|L 

lbg ljifo j:t' l;sfO ;fdu|L 

1 kfgLsf ;|f]tx¿ kfgLsf] ;|f]tx¿ b]vfPsf] rf6{ k]k/ / lel8of]  

2 kfgLsf  u'0fx¿ kfgLsf] u'0fx¿ b]vfPsf] rf6{ k]k/ / lel8of]  

3 kfgLsf 
pkof]lutfx¿ 

kfgLsf] pkof]lutfx¿ b]vfPsf] kf]i6/, rf6{ k]k/  

4 kfgLsf k|sf/x¿  

  

kfgLsf] k|sf/x¿ b]vfPsf] kf]i6/, rf6{ k]k/, 6]i66\o'j, 
kfgL, ;fa'gsf] 6'j|mf, CaCl2 / MgSO4 

5/
6 

kfgLsf s8fkg 
x6fpg] ljlw 

kfgLsf] s8fkg x6fpg] ljlwx¿ b]vfPsf] k\mnf; sf8{  

lbg 1: 

ljifo j:t' M kfgLsf ;|f]tx¿ 

3. ljlzi6 pb\b]Zo, l;sfO ;xhLs/0f lj|mofsnfk, d"Nofª\sg÷ k|ltlaDag 

 -s_ ljlzi6 pb\b]Zo 

1. kfgLsf ;|f]tx¿sf] klxrfg ug{  

2. ;txsf kfgLsf ;|f]tx¿sf] ;"rL tof/ ug{  

3. ;txd'lgsf kfgLsf ;|f]tx¿sf] ;"rL tof/ ug{  

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

 lj|mofsnfk 1  kfgLsf ;|f]tx¿ 

 b}lgs hLjgdf k|of]u ul/g] kfgL xfdL sxfF sxfFaf6 Nofp5f}+ egL sIffdf 
 5nkmn u/fpg'xf];\ . 
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 ljb\ofyL{nfO{ kfgLsf ;|f]tx¿af/] 5nkmn ug{sf nflu lel8of] Kn] jf 5nkmn ug{ 
 nufpg'xf];\ . 

 lel8of] b]vfO;s]kl5 jf 5nkmn u/fO;s]kl5 kfgLsf ;|f]tx¿nfO{ ;txL kfgLsf 
 ;|f]tx¿ ;txd'lgsf kfgLsf ;|f]tx¿ u/L 5'6\ofpg nufpg'xf];\ . 

 oL ;|f]tx¿nfO{ d]6fsf8{df n]Vg nufO{{ sIffdf k|:t't ug{ nufO{{ lgisif{df k'Ug 
 ;xhLs/0fsf] e"ldsf lgjf{x ug'{xf];\ . 

-u_  d"Nofª\sg ÷ k|ltlaDag 

1. kfgLsf ;|f]tx¿af/] ;"rL tof/ ug{nufpg'xf];\ . 

2. ;txsf kfgLsf ;|f]tx¿sf] ;"rL tof/ ug{ nufpg'xf];\ . 

3. ;txd'lgsf kfgLsf ;|f]tx¿sf] ;"rL tof/ ug{ nufpg'xf];\ . 

 

lbg 2M  ljifo j:t' M kfgLsf u'0fx¿ 

4.  ljlzi6 pb\b]Zo,l;sfO ;xhLs/0f lj|mofsnfk, d"Nofª\sg÷ k|ltlaDag  

-s_ ljlzi6 pb\b]Zo 

1. kfgLsf ef}lts / kfgLsf /f;folgs u'0fx¿ atfpg 

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

 lj|mofsnfk 1kfgLsf ef}ltsu'0fx¿ 

 ljb\ofyL{nfO{ kfFr÷5 jf ljb\ofyL{sf] ;ª\Vofcg';f/ a9L ;ª\Vofdf ;d"x agfO 
 k|To]s ;d"xdf kfgL;lxtsf] af]tn ljt/0f u/L o;sf ef}lts u'0fx¿sf] ;"rL 
 agfpg nufpg'xf];\ . 

 kfgLsf ef}lts u'0f;Fu ;DalGwt lel8of] k|bz{g ug]{ / ;d"xut ¿kdf tof/ 
 u/]sf] ;"rLdf yk ug{ nufpg'xf];\ . 

 ;d"xut ¿kdf tof/ u/]sf] clGtd ;fdu|LnfO{ k|:t't ug{ nufpg'xf];\ / lgisif{ 
 k|:t't ug'{xf];\ . 

lgisif{ M kfgLsf ef}lts u'0fx¿

1. k[YjLdf kfOg] kbfy{x¿ dWo] kfgL dfq} To:tf] kbfy{ xf] h'g 7f];, t/n / Uof;sf] 
 ¿kdf kfOG5 . 
2. z'b\w kfgL ZjfbxLg, uGbfxLg x'G5 eg] xNsf gLnf] /·sf] x'G5 . 

3. kfgLdf k|foMh;f] ;a} kbfy{x¿ 3'lng] ePsf]n] universal solvent elgG5 . xfd|f] 
z/L/ leqsf] kfgL xf];\ jf k[YjLsf] ;tx jf ;txd'gLsf] kfgL xf];\, To;df ljleGg 
/;fogx¿, vlghkbfy{x¿ / kf]if0f tTTjx¿ ldl;Psf] x'G5 . 
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4. kfgL0°C tfkqmddf hDb5. hd]sf] kfgL(ice) xn'sf] x'G5 / kfgL dfly t}l/G5 . 

5. z'b\w kfgL t6:y x'G5 / z'b\w kfgLn] ljb\o't k|jfx ub}{g . 

6. kfgLsf] c0f'x¿ Ps cfk;df cfslif{t x'G5g\ (cohesive property) / ;fy} c¿ 
kbfy{x¿;“u 6f“l;g ;Sb5 (adhesive property) . 

 

 lj|mofsnfk 2 kfgLsf ;|f]tx¿ 

 ljb\ofyL{nfO{ rf/÷kfFr ;d"xdf ljefhg u/L kfgLsf] /f;folgs u'0fx¿ n]Vg nufpg'xf];\ 
. 

 To;kl5 tL u'0fx¿;Fu ;DalGwt /f;folgs ;dLs/0f d]6fsf8{df n]Vg nufO{{ sIffdf 
k|:t't ug{ nufpg'xf];\ . 

  lgisif{ lgsfNgsf] nflu ;xhLs/0fsf] e"ldsf lgjf{x ug'{xf];\ . 

 o;sf] ;fy} kfgLsf] 3f]ns u'0fx¿af/] klg 5nkmn ug{ nufpg'xf];\ . 

  cfof]lgs of}lusx¿ h:t} ;f]l8od Snf]/fO8, SoflN;od Snf]/fO8 nufO{tsf of}lusx¿ 
kfgLdf 3'nfpg nufpg'xf];\ . 

 h;af6 cfof]gx¿ aGg] s'/f k|i6 kfl/lbg] / sltko sf]Eofn]G6 of}lusx¿ h:t} cNsf]xn 
/ Un'sf]h nufO{t kfgLdf 3'Ng] tYoaf/] hfgsf/L lbg] / lgDg lgisif{ lbg'xf];\ . 

lgisif{ M kfgLsf /f;folgs u'0fx¿

1. z'b\w kfgLn] ljb\o't kl/jxg ub}{g . t/ olb s'g} 3'lnt kbfy{x¿ 3'n]sf] cz'b\w 
kfgL 5 eg] ljb\o't kl/jxg ub{5 . kfgLsf] c¿ t/n kbfy{x¿ eGbf ljb\o't 
kl/jxg ug]{ Ifdtf a9L 5 .  

 H2O + H2O     H3O     +     OH- 

kfgLsf b'O{j6f c0f'x¿ xfO8«f]lgod xfO8«f]S;fO{8 

 cfof]g cfof]g 

2.  PDkmf]6]l/s u'0f 
kfgLsf] c0f'df Pp6f xfO8«f]hg (H) Pp6f xfO8«f]S;fO8 (OH)/x]sf] h:tf] b]lvG5 . 
(H—OH). To;}n] kfgLn] cDn / Iff/ b'a}sf] u'0f b]vfp“b5 . 

 NH3   +   H2O   N


H4   +OH- 

  Pdf]lgof    kfgL     Pdf]lgod xfO8«f]S;fO{8 

 -Iff/_ -Pl;8_ cfof]g cfof]g 
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3. lnlyod, ;f]l8od, kf]6fl;od, SoflN;od cflb wft'x¿n] kfgLaf6 xfO8«f]hgnfO{ 
lj:yflkt ub{5 / cfkm"n] xfO8«f]S;fO8 agfp“b5 . 

 2Li + 2H2O  2LiOH + H2 

4.  xfO8«f]nfOl6s k|lts[of  
wft' / cwft'sf cS;fO{8x¿, sfjf{O8x¿ gfO6«fO8x¿ cflbnfO{ kfgLn] 6'qmfpg 
;Sb5 . tL of}lussf Pgfof]g(anion) nfO{ kfgLsf] H+n] / Sof6cfof]g(cation) nfO{ 
–OHn] k|lts[of ub{5 / Pl;8 / Iff/ jf b'j} lbG5 . 

 Mg3N2 + 6H2O  3Mg(OH)2 + 2NH3 

 

-u_  d"Nofª\sg ÷ k|ltlaDag 

1. kfgLsf  ef}lts u'0fx¿ n]Vg nufpg'xf];\ . 

2. kfgLsf /f;folgs u'0fx¿ n]Vg nufpg'xf];\ . 

 

lbg 3M   

ljifo j:t' M kfgLsf pkof]lutfx¿ 

3.  ljlzi6 pb\b]Zo, l;sfO ;xhLs/0f lj|mofsnfk, d"Nofª\sg÷ k|ltlaDag  

-s_ ljlzi6 pb\b]Zo 

 kfgLsf] pkof]lutfx¿sf] ;"rL tof/ ug{  

-v_  lzIf0f l;sfO lj|mofsnfk M 

 lj|mofsnfk 1 kfgLsf pkof]lutfx¿ 

 b}lgs hLjgdf kfgLsf] k|of]u s'g s'g k|of]hgsf nflu x'G5 JolStut  ¿kdf 
 ;"rL tof/ kfg{ nufpg'xf];\ . 

 ljb\ofyL{nfO{ rf/ kfFr ;d"xdf ljefhg u/L kfgLsf] pkof]lutf ;DaGwL 
 tl:j/x¿ ePsf kf]i6/x¿;d"xdf ljt/0f ug'{xf];\ . 

 o;/L hDdf u/]sf kf]i6/x¿nfO{ ;d"xut ¿kdf5nkmn ug{ nufpg'xf];\ / 
 JolStut  ¿kdf tof/ u/]sf] ;"rLdf ;dfj]z kfgLsf] pkof]lutfnfO{ ;femf 
 a'Fbfx¿ Tfof/ kfg{ nufpg'xf];\ . 

 ;f]xL ;d"xdf kfgLsf] pkof]lutf ;DaGwL kf]i6/, rf6{ ljt/0f ug]{ jf kfgLsf] 
 pkof]lutf ;DaGwL lel8of] k|bz{g ug{] . 
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 ;d"xut ¿kdf tof/ kf/]sf] ;"rLdf kf]i6/ jf lel8of] cjnf]sg u/]sf] cfwf/df 
 yk a'Fbfx¿ ;dfj]z ug{ nufO{{ ;d"xut ¿kdf k|:t't ug{ nufpg'xf];\ /  
 ;d"xut ¿kdf k|:t't u/]sf] s'/fnfO{ ;d]6\b} lzIfsn] lgisif{ k|:t't ug'{xf];\ . 

lgisif{ M 

kfgLsf pkof]lutfx? 

1. a9\bf] hg;ª\VofnfO{ k'Ug] u/L s[lif pTkfbg ug{ 7"nf] kl/df0fdf kfgL l;+rfOdf 
k|of]u ul/G5 .  

2. snsf/vfgfdf ljleGg ;fdfgx¿sf] pTkfbg ug{, wft'x¿ ;kmf ug{, t]n z'b\w 
kfg{, vlgh kbfy{ sf6\g (jet cutting), /f;folgs k|lts[of ug{ /;fogsf] 3f]n 
agfpg ljleGg ;|f]taf6 kfgL k|fKt ul/G5 . o;sf] ;fy} kfgLaf6 ljb\o't 

pTkfbg ug{ klg af“w af“lw kfgL hDdf kfl/G5 . 
3. b}lgs pkef]u ug{ h:t} ;/;kmfO{ ug{, vfgf ksfpg, lkpg, au}+rfdf l;+rfO 

ug{ cflbsf] nflu kfgL rflxG5 . 
4. dgf]/~hgsf] nfluM yf]/} kfgLsf] pkef]u dgf]/~hgsf] nflu ul/G5 . t/ of] kfgL 

vkt eg] x'“b}g h:t}M /\ofk\m6L· ug{ (rafting), l:jld· ug{, 8'·f lvofpg cflb . 

5. jftfj/0fsf] nfluM slxn] sflx“ kfgL sd kg]{ 7fp“x¿df xl/ofnLsf] nflu 
hDdf kf/]sf] kfgL k|of]u ul/G5 . df5fkfng ug{sf] nflu klg s[lqd kf]v/Lx¿ 
agfOG5 . 

-u_ d"Nofª\sg ÷ k|ltlaDag 

1. kfgL s'g s'g k|of]hgsf nflu k|of]u ul/G5 egL n]Vg nufpg'xf];\ . 

 

lbg 4M   

ljifo j:t' M kfgLsf k|sf/x¿ 

2. ljlzi6 pb\b]Zo, l;sfO ;xhLs/0f lj|mofsnfk, d"Nofª\sg÷ k|ltlaDag  

-s_ ljlzi6 pb\b]Zo  

 kfgLsf k|sf/x¿ lj:t[t ¿kdfatfpg 

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

 lj|mofsnfk 1 kfgLsf k|sf/x¿ 

ljlw M ljleGg ;|f]tx¿af6 kfgL ;ª\sng u/L km/s km/s ljs/df /fVg nufpg'xf];\ . 
To;kl5 ljb\ofyL{nfO{ ;fa'g kfgLn] 5'6\6f5'6\6} xft w'g nufpg'xf];\ . ;fa'g kfgLn] xft 



181 

wF'bf s'g kfgLdf /fd|/L lkm+h cfpF5, cjnf]sg ug{ nufpg'xf];\ . o;/L ;fa'g kfgLn] 
xft w'Fbf s'g} kfgLdf /fd|/L lkm+h cfpg] / s'g} kfgLdf lk+mh gcfpg'sf] sf/0f 5nkmn 
ug{ nufO{{ lgisif{ lgsfNg nufO{ sIffdf k|:t't ug{ nufpg'xf];\ . 

lgisif{ M ;fa'g;Fu  /fd|f];Fu lk+mh cfpg] kfgL g/d kfgL / ;fa'g;Fu /fd|];Fu lk+mh 
gcfpg] kfgL s8f kfgL xf] . 

 lj|mofsnfk 2 kfgLsf k|sf/x¿ 

 ljb\ofyL{nfO{ gd"gfsf] ¿kdf jiff{sf] kfgL, gbLsf] kfgL / 6\o'j j]nsf] kfgL  
 hDdf kfg{ nufpg'xf];\ . 

 To;kl5 pgLx¿nfO{ kfn}kfnf] ;fa'gsf] 3f]nsf] k|of]uaf6 kfgLsf] s8fkg kTtf 
 nufpg'xf];\ sfo{ lbg'xf];\ . 

  ltgLx¿larsf] s8fkgdf s] km/s 5 < kTtf nufO{{ t'ngf ug{ nufpg'xf];\ . -
 dflysf] h:t} u/L cfwf/df kTtf nufpg'xf];\ _ 

lgisif{ M jiff{sf] kfgL / gbLsf] kfgL g/d kfgLsf gd"gfx? eg]  6\o'j j]nsf] kfgL 
s8f kfgLsf] gd"gf xf] . 

 lj|mofsnfk 3 : kfgLsf k|sf/x¿ 
 cfjZos ;fdu|L ljs/, ;km{, sfFrsf] 58, kfgL . 

 k|of]u ljlw 

 kfgLsf ljleGg ;|f]tx¿af6 kfgL ;ª\sng u/L km/s km/s ljs/df /fVg 
 nufpg'xf];\ . 

 k|To]s ljs/df Ps Ps lrlD6 ;km{ /fVg nufpg'xf];\ / Pp6f sf“rsf] 58n] 
 rnfpg eGg] . 

 s'g ljs/df lk+mh cfof] s'g ljs/df cfPg cjnf]sg u/L sIffsf]7fdf 5nkmn 
 u/L lgisif{ lgsfNg nufpg'xf];\ . 

 

 

lgisif{ Mklxnf] ljs/sf] kfgL s8fkfgL / bf];|f] ljs/sf] kfgL g/d  kfgL xf] . 
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lj|mofsnfk 4 kfgLsf k|sf/x¿ 

 ljb\ofyL{nfO{ rf/÷kfFr ;d"xdf ljefhg u/L kfgLsf] s8fkg x'gfsf sf/0fx¿ 
 5nkmn ug{ nufpg'xf];\ . 

 c:yfoL s8fkg / :yfoL s8fkg x'gfsf sf/0faf/] 5nkmn ug{ nufpg'xf];\ . 

 ljb\ofyL{sf] k|To]s ;d"xnfO{ d]6fsf8{ ljt/0f u/L b'j} s8fkgsf sf/0fx¿ n]Vg 
 nufpg'xf];\ . 

 tof/ kfl/Psf] k\mnf;sf8{sf] ;xfotfn] ljb\ofyL{n] n]v]sf sf/0fx¿l7s eP 
 gePsf] kTtf nufpg ;xhLs/0fsf] e"ldsf lgjf{x ug'{xf];\ . 

lgisifM{ 

Mg(HCO3)2/ Ca(HCO3)2ldl;Psf] kfgLdf c:yfoL s8fkg / MgCl2, CaCl2. 
CaSO4, MgSO4ldl;Psf] kfgLdf :yfoL s8fkg x'G5 . 

 lj|mofsnfk 5 tnsf] lj|mofsnfk u/L lgisif{ lgsfNg ;xhLs/0fsf] e"ldsf lgjf{x 
 ug'{xf];\ . 

-u_  d"Nofª\sg ÷ k|ltlaDag 

1. kfgLsf] c:yfoL s8fkgsf sf/0faf/]  AofVof ug{ nufpg'xf];\ . 

2. kfgLsf] :yfoL s8fkgsf sf/0faf/]  AofVof ug{ nufpg'xf];\ . 

 

lbg 5/6 M   

ljifo j:t' M kfgLsf] s8fkg x6fpg] ljlw 

3.  ljlzi6 pb\b]Zo, l;sfO ;xhLs/0f lj|mofsnfk, d"Nofª\sg÷ k|ltlaDag  

-s_ ljlzi6 pb\b]Zo  

 kfgLsf] s8fkg x6fpg] ljlw JofVof ug{ / k|bz{g ug{  

lgisif{ M A gDa/ n]v]sf] 6]i66\o'jdf ;fa'gsf] lkm+h b]lvG5 eg] cGo b'O{cf]6f 
6]i66\o'jx?df lkm+h b]lvb}g . o;sf] sf/0f s] xf] eg] 6]i66\o'j  B / C df j|mdz M 
CaCl2 / MgSO4 ld;fOPsf]n] kfgL s8f ePsf] xf] .  

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

 lj|mofsnfk 1 kfgLsf] c:yfoL s8fkg x6fpg] ljlw 

 ljb\ofyL{nfO{ rf/ jf kfFr ;d"xdf ljefhg u/L kfgLsf] c:yfoL s8fkg x6fpg] 
 pkfox¿ 5nkmn ug{ nufpg'xf];\ . 
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 5nkmn kZrft\ cfPsf lgisif{x¿ h:t} pdfn]/ / Snfs{sf] ljwLaf6 x6fpg 
 ;lsg] s'/f d]6fsf8{df l6kf]6 ug{ nufO{{ lzIfsb\jf/f tof/ kfl/Psf] k\mnf; 
 sf8{sf] ;xfotfn] d]6fsf8{df n]lvPsf pkfox¿nfO{ t'ngf ug{ nufpg'xf];\ 

  lgisif{ lgsfNg ;xhLs/0fsf] e"ldsf v]Vg] .  

lgisif{ M 

1. c:yfoL s8fkg x6fpg] ljlw 

-s_ pdfn]/ M kfgLnfO{ pdfNbf 3'n]/ /x]sf] jfOsfjf]{g]6\;x¿ c3'nglzn 
 (precipritate)sfjf]{g]6\;df kl/0ft x'G5, h;nfO{ 5fGg] ljlwaf6 5'6\ofOG5 . 
 o;/L k|fKt ePsf] kfgL g/d x'G5 . 

2.  SnfS;{ ljlwåf/f 

Ca(OH)2 nfO{ kfgLsf] dfqfcg';f/ tf}n]/ s8fkfgLdf xflnG5 . 3'nglzn Ca++/Mg++ 

jfOsfjf]{g]6\;x¿ c3'nlzn sfjf]{g]6\;df kl/0ft x'G5 h'g ef“8fsf] lk“wdf lyu|]/ a:b5 
. 

 lj|mofsnfk 2 : kfgLsf] :yfoL s8fkg x6fpg] ljlw 

 ljb\ofyL{nfO{ rf/ kfFr ;d"xdf ljefhg u/L kfgLsf] :yfoL s8fkg x6fpg] 
 pkfox¿ 5nkmn ug{ nufpg'xf];\ . 

 5nkmn kZrft\ cfPsf lgisif{x¿nfO{ ;d]6\b} lzIfsn] sf8{l;6 jf lel8of] 
 k|bz{g u/L lgisif{ k|:t't ug'{xf];\ . 

  lgisif{ :yfoL s8fkg x6fpg] ljlw 

1. n'ufw'g] ;f]8f k|of]u u/]/ 

n'ufw'g] ;f]8f Na2CO310H2O / s8fkfgLdf ePsfCa++/ 
Mg++cfof]gsf]lardf k|lts[of x'“bf c3'nglzn sfjf]{g]6\x¿ aGb5 h;nfO{ 
5fGg] ljlwaf6 5'6\ofOG5 / g/d kfgL k|fKt ul/G5 . 

2. k/Do'l66\ ljlw 

lj|mofsnfk 3 kfgLsf] s8fkg x6fpg] ljlw 

 cfjZos ;fdu|L M cf}iflw, DofUg]l;od ;Nkm]6, kfgL, ;f]8f kfgL . 

 k|of]u ljlw 

 ljb\ofyL{nfO{ DofUg]l;od ;Nkm]6 lng nufpg'xf];\ . 

 o;sf] s]xL yf]kf kfgLsf] gd"gfdf  ldnfpg  nufO{{  kfgLsf] s8fkg k/LIf0f ug{ 
 nufpg'xf];\ . 
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 km]l/ s]xL dfqfdf sk8f w'g k|of]u ul/g] ;f]8f kfgLdf k|of]u ug{ nufO{{ k/LIf0f 
 ug{ nufpg'xf];\ 

 cGtdf ltgLx¿larsf] km/s s] 5 < kTtf nufpg'xf];\ sfo{ lbg'xf];\ . 

lgisif{ M DofUg]l;od ;Nkm]6 ldl;Psf] kfgL s8f kfgL xf] . sk8f w'g k|of]u ul/g] 
;f]8f kfgLdf ld;fpFbf o;sf] s8fkg x/fP/ hfG5 / kfgL t6:y x'G5 . 

-u_  d"Nofª\sg ÷ k|ltlaDag 

1. kfgLsf] c:yfoL s8fkgsf x6fpg] pkfoaf/]  AofVof ug{ nufpg'xf];\ . 

2. kfgLsf] :yfoL s8fkgsf x6fpg] pkfoaf/]  AofVof ug{ nufpg'xf];\ . 

-3_ kl/of]hgf sfo{ 

cfk\mgf] j/k/sf /x]sf kfgLsf ;|f]tx¿af6 kfgL ;ª\sng u/L kfgLsf] s8fkg kTtf 
nufpg'xf];\ .  

-ª_ yk cWoog ;fdu|L  

 kfgLsf] :yfoL s8fkg 

kfgL pdfNbf s8fkg x6\b}g eg] Tof] s8fkgnfO{ kfgLsf] :yfoL s8fkg elgG5 . kfgLdf 
SoflN;od / DofUg]l;odsf Snf]/fO{8\; / ;Nkm]6\;x¿ 3'n]sf 5g\ eg] kfgLsf] s8fkg 
:yfoL x'G5 . 

s8f kfgLdf ;fa'gn] lkmFh glbg'sf] d'Vo sf/0f g} kfgLdf 3'n]sf of}lusx¿n] ;a{k|yd 
;fa'g;Fu k|ltlj|mof ug'{ xf] . k|lts[of ubf{ ;]tf] kmf]xf]/ (scum)kfgLsf] ;txdf hDdf x'G5 
. ha ;a} of}lusx¿ kfgLaf6 x6\b5, To;kl5 dfq} ;fa'n] lkm“h lbG5 / cfk\mgf] sfd 
ub{5 . kfgLsf] s8fkgn] ubf{ vfgf a]:jfb x'G5, sk8fsf] /ªx¿ kl/jt{g x'G5, sfuh 
agfpg sl7gfO{ x'G5 / o:t} cg]s ;d:of pTkGg x'G5 . To;}n] dflysf ;d:ofx¿ 
x6fpgsf] nflu s8fkfgLnfO{ k|of]u ug{ ldNg] u/L g/d kfgLaf6 s8fkg x6fpg 
cfjZos kb{5 . g/d kfgL agfpg' eg]sf] s8fkfgLaf6 3'ngzLn of}lusx¿nfO{ 
c3'ngzLn of}lusdf kl/0ft u/L kfgLaf6 5'6\ofpg' xf] . 

 tnsf ljlwx¿åf/f s8fkg x6fpg ;lsG5 . 

1. c:yfoL s8fkg x6fpg] ljlw 

 -s_  pdfn]/M kfgLnfO{ pdfNbf 3'n]/ /x]sf] afOsfaf]{g]6\;x¿ c3'ngzLn (precipitate)  
  sfaf]{g]6\;df kl/0ft x'G5 h;nfO{ 5fGg] ljlwaf6 5'6\ofOG5 . o;/L k|fKt ePsf]  
  kfgL g/d x'G5 . 

  Ca(HCO3)2
pdfNbf  CaCO3 + H2O + CO2 5fGg]  g/d kfgL k|fKt x'G5 . 

  SoflN;odSoflN;od  
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  jfOsfjf]{g]6sfjf]{g]6 

  -s8fkfgLdf ePsf]_ -c3'nglzn_ 

  Mg(HCO3)2
pdfNbf  MgCO3 + H2O + CO2 5fGg] g/d kfgL k|fKt x'G5 . 

  DofUg]l;od sfjf]{g]6 

  -c3'nglzn_ 

 -v_  SnfS;{ ljlwåf/f (By Clark’s method)  
Ca(OH)2nfO{ kfgLsf] dfqfcg';f/ tf}n]/ s8fkfgLdf xflnG5 . 3'nglzn Ca++/ 
Mg++ jfOsfjf]{g]6\;x¿ c3'nlzn sfjf]{g]6\;df kl/0ft x'G5 h'g ef“8fsf] lk“wdf 
lyu|]/ a:b5 . 

  Ca(HCO3)2  +  Ca(OH)2  2CaCO3 + 2H2O 

  slaked lime    c3'nglzn sfjf]{g]6 
  Mg(HCO3)2 + Ca(OH)2  MgCO + CaCO3 + H2O 
  c3'nglzn sfjf]{g]6\; 

of] ljlwdf s8fkfgL Ca(OH)2 a9L /fVof] eg] xfjfdf ePsf] sfa{g8fOcS;fO8;Fu 
k|lts[of u/L km]/L jfO sfjf]{g]6\; g} agfp“b5 To;}n] l7Ss dfqfdf /fVg'kb{5 . 

2.  :yfoL s8fkg x6fpg] ljlw 

 -s_ n'ufw'g] ;f]8f k|of]u u/]/(by the addition of washing soda) 
n'ufw'g] ;f]8f Na2CO310H2O / s8fkfgLdf ePsfCa++ / Mg++cfof]gsf]lardf 
k|lts[of x'“bf c3'nglzn sfjf]{g]6\x¿ aGb5 h;nfO{ 5fGg] ljlwaf6 5'6\ofOG5 / 
g/d kfgL k|fKt ul/G5 . 

  CaCl2   +   Na2CO3   CaCO3  +  2NaCl 

  SoflN;od Snf]/fO{8 

  CaSO4  +  Na2CO3   CaCO3  +  Na2SO4 
  SoflN;od ;Nkm]6 

  MgCl2  +  Na2CO3   MgCO3  +  2NaCl 
  DofUg]l;od Snf]/fO{8 

  MgSO4  +  Na2CO3   MgCO3  +  Na2SO4 
  DofUg]l;od ;Nkm]6 

  o;/L n'uf w'g] ;f]8fsf] k|of]un] kfgLsf] :yfoL s8fkg x6fpg ;lsG5 . 
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 -v_  k/Do'l66\ ljlw (by permutit process) 
k/Do'l6\6 ljlwaf6 kfgLsf] s8fkg x6fpg lhof]nfO6\(zeolite) sf] k|of]u ul/G5 . 
Zeolite s[lqd / k|fs[lts x'G5 . s[lqdzeolite sf] k|of]uaf6 s8fkg x6fpg] 
ljlwnfO{ k/Do'l66\ ljlw (permte process) elgG5 . k|foh;f] kfgLsf] s8fkg 
x6fpg s[lqd zeolite sf] k|of]u ul/G5 . 

 
Pp6f efF8fdf 9'ª\ufsf] 6'j|mfx¿dfly ;f]l8od lhof]nfO6 (Na2Z)/flvG5 / s8f 
kfgLnfO{ ef“8fsf] lkFwaf6 lj:tf/} dflylt/ k7fOG5. kfgLdf ePsf Ca++ / 
Mg++cfof]gx¿n] lhof]nfO6df ePsf] ;f]l8odnfO{ lj:yflkt ub{5 . o;/L 
s8fkfgLaf6Ca++ / Mg++cfof]gx¿ x6L g/d kfgL tof/ x'G5 . 

  Ca++    +    Na2Z      CaZ   +   2Na+ 
  s8fkfgLdf   ;f]l8od 

  ePsf]   lhof]nfO6 

  Z: Al2Si2O8.(H2O 
  Mg++   +   Na2Z      MgZ   +   2Na+ 

  s8fkfgLdf ePsf] 

lhof]nfO6n] sfd ug{ 5f]8]kl5 dflyaf6 (a|fOgNaClsf] uf9f 3f]n_ /flvG5 / km]/L sfd 
ug{ yfNb5 . of] ljlwaf6 kfgLsf] :yfoL / c:yfoL b'j} s8fkg x6\b5 . 

 b'j} s8fkg s;/L x6\b5 sIffsf]7fdf 5nkmn ug{ nufpg'xf];\ . 

-u_ k|fljlws zAbfjnL 

 sf]x]l;e u'0f (cohesive property):c0f'x¿sf] Ps cfk;df 6f“l;P/ a:g] u'0f  

s8f kfgL a|fOg (brine)

g/d kfgL

lhof]nfO6\ (zeolite)

/f]8f (gravel)
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 P8]l;e u'0f (adhesive property):Ps kbfy{ csf]{ kbfy{;“u 6f“l;g ;Sg] u'0f 

-3_ ;Gbe{ ;fdu|L 

1. kfgLsf] s8fkg ;DaGwL rf6{ tof/ kfg{ nufO{{  sIffdf k|:t't ug'{xf];\ . 

2. Midas software (e-learning)  k|of]u ug{ nufpg'xf];\ . 

3. kfgLsf] s8fkg ;DaGwL lel8of] U- tube af6 download u/L sIffdf k|:t't ug'{xf];\ . 

4. Jha, B. K., Basnet, M. and Others (2073). Reliant Science 9, 
 Kathmandu: Reliant Publication House, Kalanki 

5. Yadav, M.S.(1992.. Teaching of science, New Delhi: Anmol 
 Publications 

6. www.scholar.com 

 

k|of]u g+  @) 

!=  zLif{s (Title) : kfgLsf] s8fkg k/LIf0f ug'{xf];\ . 

@=  -s_  cfjZos ;fdu|L (Materials Required) : ljleGg 7fpFsf] kfgLsf] gd"gf - 
  kf]v/Lsf] kfgL, gbLsf] kfgL, s'jfsf] kfgL, Ogf/sf] kfgL, jiff{sf] kfgL_, ;fa'g,  
  efF8f . 

 -v_  j}slNks ;fdu|L ;d'b|sf] kfgL / ljleGg k|s[ltsf ;fa'g klg k/LIf0f ug{  
  ;lsG5 . 

#= l;b\wfGt÷egfO (Theory/Statement)  :  ha ljleGg ;|f]tx¿af6 ;+slnt kfgLnfO{ 
 ;fa'g k|of]u u/L xft wf]OG5, ta ;fa'gn] /fd|f] tl/sfn] lk+mh lbG5, ta To; k|sf/sf] 
 kfgL g/d kfgL x'G5 . t/ h'g kfgLdf ;fa'gn] lk+mh lbb}+g, Tof] kfgL s8f kfgL x'G5 .  

$=  ljlw (Procedure):    

 ;a}eGbf klxn] ljleGg 7fpFaf6 kfgLsf gd"gfx¿ h:t} kf]v/Lsf] kfgL, gbLsf] 
 kfgL, s'jfsf] kfgL, Ogf/sf] kfgL, jiff{sf] kfgL_ 5'6\\6f5'6\6} efF8f]df ;ª\sng ug]{ 

 o;sf] ;fydf ;fa'g klg lng]  

 ca ljleGg 7fpFaf6 hDdf u/]sf] kfgLnfO{ kfn} kfnf] ;fa'g nufO{{ w'g]  

 ;fa'g kfgLn] xft w'Fbf /fd|/L lk+mh cfpF5 ls cfpFb}g x]g]{  

 To;kl5 kfgLsf] s8fkgaf/] lgisif{df k'Ug] 
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%=  k|flKt÷cjnf]sg (Finding/Observation)  

pSt lj|mofsnfknfO{ cjnf]sg ubf{ kf]v/Lsf] kfgL, jiff{sf] kfgL;Fu ;fa'gn] /fd|/L lk+mh 
lbG5 To;}n] o; k|sf/sf] kfgL g/d kfgL xf] . Ogf/sf] kfgL;Fu ;fa'gn] /fd|/L lk+mh 
lbb}+g, To;}n] of] kfgL s8f kfgL xf] .  

^=  lgisif{ (Conclusion):  t;y{ pknAw kfgLsf ;|f]tx¿dWo] s'g 7fpFsf] kfgL s8f / s'g 
 7fpFsf] kfgL g/d xf] eGg] s'/f kTtf nufpg ;lsG5 .  

&=  k|of]u ubf{ ckfpg'kg]{ ;fjwfgLx¿(Precautions)  

 kfgL / ;fa'gsf] k|of]u ubf{ /fd|/L ug'{ kb{5 .  

 Pp6f ;|f]tsf] kfgLnfO{ csf]{ ;|f]tsf] kfgL;Fu ld;fpg' x'Fb}g . 

 c:yfoL / :yfoL s8fkgnfO{ /fd|/L klxrfg ug'{k5{ . 

 

 

k|of]u g+  @!  

!=  zLif{s (Title) : ;f]l8od sfaf]{g]6sf] k|of]u u/L kfgLsf] :yfoL s8fkg x6fpg] . 

@=  -s_  cfjZos ;fdu|L (Materials Required): Ogf/sf] kfgL, efF8f, ;f]l8od  
  sfaf]{g]6 . 

 -v_  j}slNks ;fdu|L 6\o'aj]nsf] kfgLnfO{ klg k/LIf0f ug{ ;lsG5 . 

#=  l;b\wfGt÷egfO (Theory/Statement):  ha :yfoL s8fkg ePsf] kfgLdf n'ufw'g] 
;f]8f jf ;f]l8od sfaf]{g]6 ld;fOG5, ta s8fkfgLdf ePsf Ca++ / Mg++cfof]g / 
;f]l8od sfaf]{g]6lar k|ltlj|mof eO{ c3'ngzLn sfaf]{g]6x¿ aG5g\, clg o;nfO{ 5fGg] 
ljlwaf6 5'6\ofOG5 / g/d kfgL aG5 .  

$=  ljlw (Procedure):   

 ;a}eGbf klxn] :yfoL s8fkg ePsf] kfgLnfO{ Pp6f efF8f]df /fVg'xf];\ . 

 pSt kfgLdf n'ufw'g] ;f]8f jf ;f]l8od sfaf]{g]6 ld;fpg]] . 

 ca s] x'G5, /fd|/L cjnf]sg ug'{xf];\ . 

 o;kl5 5fGg] ljlwsf] k|of]u u/L s8f kfgLaf6 g/d kfgL k|fKt ug{ ;lsG5 . 

%=  k|flKt÷cjnf]sg (Finding/Observation)   

pSt lj|mofsnfknfO{ cjnf]sg ubf{ :yfoL s8fkg ePsf] kfgLdf n'ufw'g] ;f]8f jf 
;f]l8od sfaf]{g]6 ld;fOPsf]n] s8fkfgLdf ePsf Ca++ / Mg++cfof]g / ;f]l8od 
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sfaf]{g]6lar k|ltlj|mof x'ghfG5 . kl/0ffd:j¿k c3'ngzLn sfaf]{g]6x¿ aG5g\ . / s8f 
kfgL g/d x'g hfG5 . o;sf] k/LIf0f ;fa'g;Fu ug{ ;lsG5 . 

^=  lgisif{ (Conclusion): 

t;y{ n'uf w'g] ;f]8fsf] k|of]u u/]/ kfgLsf] :yfoL s8fkg x6fO{ kfgLnfO{ g/d kfgL 
agfpg ;lsG5 .  

&=  k|of]u ubf{ ckfpg'kg]{ ;fjwfgLx¿ (Precautions)  

 n'uf w'g] ;f]8fsf] k|of]u l7s dfqfdf ug'{k5{ .  
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PsfO M  15  s[lifdf k|of]u x'g] /f;folgs dn      
cg'dflgt 3G6L M 6 

1.  l;sfO pknlAw 

1. gfO6«f]hg, kmf]:kmf]/; / kf]6fl;odo'St dnx¿sf] k|sf/  atfpg 

2. gfO6«f]hg, kmf]:kmf]/; / kf]6fl;odo'St dnx¿sf] pkof]lutfsf] j0f{g ug{  

2. ljifo j:t' ljefhg / ;fdu|L 

lbg ljifo j:t' l;sfO ;fdu|L 

½ s[lifdf k|of]u x'g] /f;folgs 
dn 

 /f;folgs dn b]vfPsf] rf6{ k]k/ / 
d]6fsf8{, 2 cf]6f udnf, o'l/of dn, la?jf, 
kfgL , /f;folgs dn ;DaGwL lel8of] cflb 

¾ gfO6«f]hg, kmf]:kmf]/; / 
kf]6fl;odo'St dnx¿  

gfO6«f]hg, kmf]:kmf]/; / kf]6fl;odo'St 
dnx¿sf] pbfx/0fx¿ ePsf] k\mnf; sf8{ / 
d]6fsf8{, dn, NPS dn ;DaGwL lel8of] . 

5/6 gfO6«f]hg, kmf]:kmf]/; / 
kf]6fl;odo'St dnx¿sf] 
pkof]lutf 

gfO6«f]hg, kmf]:kmf]/; / kf]6fl;odo'St 
dnx¿sf] pkof]lutf ;DaGwL n]lvPsf] 
k\mnf; sf8{ / d]6fsf8{ tyf NPS dnsf] 
pkof]lutf ;DaGwL lel8of] . 

 

lbg 1M   

ljifo j:t' M s[lifdf k|of]u x'g] /f;folgs dn 

3. ljlzi6 pb\b]Zo, l;sfO ;xhLs/0f lj|mofsnfk, d"Nofª\sg÷ k|ltlaDag  

-s_ ljlzi6 pb\b]Zo 

1. s[lifdf k|of]u x'g] /f;folgs dnx¿sf] kl/efiff lbg  

2. s[lifdf k|of]u x'g] /f;folgs dnsf] k|sf/ atfpg 

-v_ lzIf0f ;xhLs/0f lj|mofsnfk M 

 lj|mofsnfk 1 s[lifdf k|of]u x'g] dnsf] cjwf/0ff 

 dn eg]sf] s] xf] < eGg] k|Zg ;]tf]kf6Ldf n]vL o; af/]df k|To]s lab\ofyL{nfO{ 
;f]Rg nufpg'xf];\ . ;f]Rg] sfo{ ;lsPkl5 glhssf] ljb\ofyL{;Fu hf]8L agfpg 
nufpg'xf];\ / ;f]r]sf] s'/f cfkm\gf] hf]8LnfO{ cfbfg k|bfg ug{ nufpg'xf];\ . 
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 hf]8Ldf dn ;DaGwL cfbfgk|bfg ug]{ sfo{ ;s]kZrft\\ hf]8Laf6 PshgfnfO{ 
hf]8Ldf cfbfg k|bfg ePsf] s'/fnfO{ k|:t't ug{ nufpg'xf];\ / lzIfsn] 
;]tf]kf6Ldf n]Vb} hfg] Pjd\ j|mdn] cGo hf]8Laf6 PshgfnfO{ k|:t't ug{ 
nufpg'xf];\ / l6Kb} hfg] o; sfo{sf] nflu ;do Joj:yfkgsf] nflu Pp6f 
hf]8Laf6 k|:t't ePsf] s'/fnfO{ bf]xf]/\ofpg gx'g] lgod agfpg'xf];\ . cGtdf 
lzIfsn] ljb\ofyL{n] k|:t't u/]sf s'/fnfO{ ;d]6\b} lgisif{ lbg'xf];\ . 

lgisif{ M nfdf] ;do;Dd Pp6} v]taf/Ldf Ps} k|sf/sf] v]tLkftL nufpFbf 
la?jfnfO{ rflxg] vlgh kbfy{x? df6f]df sdL x'g hfG5 . df6f]df pSt 
pj{/fzlSt sfod ug{sf] nflu ylkg] vlgh kbfy{x¿nfO{  dn elgG5 . 

 lj|mofsnfk 2 s[lifdf k|of]u x'g] /f;folgs dn -cjnf]sg sfo{_  

 cfjZos ;fdu|LM  2 cf]6f udnf, o'l/of dn, la?jf, kfgL . 

ljlw M ljb\ofyL{sf] 3/sf] jl/kl/ /x]sf] s/];faf/L jf 5tdf /flvPsf] 2 cf]6f udnfdf 
ePsf la?jfdWo] Pp6f la?jf ePsf] udnfdf o'l/of dnsf] k|of]u sl/j Ps dlxgf;Dd 
ug{ nufpg'xf];\ . o'l/of dnsf] k|of]u u/]/ x]bf{ la?jfsf] j[lb\wdf s] km/s kfOG5, 
cjnf]sg ug{ nufpg'xf];\ .  To;kl5 o;}sf] cfwf/df lgisif{ lgsfNg] .  

lgisif{ M o'l/of dnsf] k|of]u u/]sf] udnfsf] la?jf Ps dlxgfdf cUnf] eP/ cfpF5 
eg] o'l/of dn k|of]ugePsf] la?jfsf] j[lb\w sd x'G5 . t;y{ o'l/of dnn] la?jfsf] 
j[lb\wdf ;xof]u u5{ . 

 lj|mofsnfk 3 s[lifdf k|of]u x'g] h}ljs / /f;folgs dn 

ljlw M ljb\ofyL{nfO{ rf/ jf kfFr ;d"xdf ljefhg u/L dnsf k|sf/x¿ M ljz]if u/L 
k|fª\ufl/s jf h}ljs / /f;folgs dnsf] cjwf/0ff / ltgsf kmfObf / a]kmfObfaf/] 
5nkmn ug{ lgisif{ lgsfNg nufpg'xf];\ . 

To;kl5 dn / o;sf] k|sf/ -h}ljs / /f;folgs dn_ tyf ltgsf kmfObf / a]kmfObf 
;DaGwdf tof/ kfl/Psf] lel8of] k|bz{g ug'{xf];\ .ljb\ofyL{nfO{ pSt lel8of] /fd|/L 
cjnf]sg ug{ nufO{{ d'Vo d'Vo a'Fbfx¿sf] l6kf]6 ug{ nufpg'xf];\ . 

cjnf]sg ug]{ sfo{ kZrft\\ ;d"xut ¿kdf tf]lsPsf] sfo{df yk a'Fbfx¿ Tfof/ ug{ 
nufO{{ k|:t't ug{ nufpg'xf];\ . lzIfsn] ljb\ofyL{n] ;d"xut ¿kdf k|:t't u/]sf s'/fx¿ 
tyf lel8of]df b]vfOPsf] cfwf/df dnsf k|sf/, kmfObf, a]kmfObf ;DaGwdf yk 
k[i7kf]if0f;lxt lgisif{ k|:t't ug'{xf];\ . 

lgisif{  

k|fª\ufl/ssf kmfObfx¿ 

 o; dnn] df6f]df kfgL ;~ro u/]/ /fVg'sf] ;fy} df6f]sf] pj{/fzlSt a9fp“5 . 
 o; dnn] e"Ifo x'gaf6 hf]ufpg'sf] ;fy} jftfj/0fLo k|b"if0fnfO{ lgoGq0f ub{5 .  
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 o; dnsf] sf/0f bL3{sfn;Dd klg df6f]df s'g} c;/ ub}{g . 
 of] dnn] t/sf/L / kmnkm'nnfO{ :jflbnf], kf]l;nf] / :jf:Yojw{s agfp5 . 

k|fª\ufl/ssf dnsf a]kmfObfx¿ 
 o;sf] kl/df0f x'g] ePsf]n] o;nfO{ ;ª\sng ug{ / cf];f/k;f/ ug{ hl6n x'G5 . 
 of] dn kfgLdf 3'ngzLn x''“b}g .  
 o;df ljz]if k|sf/sf] kf]ifs tTTjx¿ x“ ''b}g . 

/f;folgs dnsf kmfObfx¿ 
 /f;folgs dnx¿nfO{ hDdf ug{, ljleGg 7fp“df n}hfg / k|of]u ug{ ;lhnf] x'G5 . 
 /f;folgs dnx¿ kfgLdf 3'ngzLn ePsfn] af]6 la?jfx¿n] /fd|/L ;f]r]/ lnG5g\ . 
 /f;folgs dnx¿df ljz]if k|sf/sf] kf]ifs tTTjx¿ x'G5g\ . 
 /f;folgs dnx¿n] df6f]sf] pj{/fzlSt a9fpg] ub{5g\ . 

k|fª\ufl/sdnsf a]kmfObfx¿   

 /f;folgs dnx¿ g;8\g] ePsfn] jftfj/0fnfO{ k|b"lift agfp“5g\ . 
 logLx¿n] df6f]sf] cDnLokg jf Iff/Lokg a9fpg] sfd u5{g\ . 

-u_  d"Nofª\sg ÷ k|ltlaDag 

1. dn eg]sf] s] xf] < of] lsg cfjZos k5{ < 

2. dn slt k|sf/sf x'G5g\ < 

3. h}ljs / /f;folgs dndf s] km/s 5 < 

4. h}ljs / /f;folgs dnsf kmfObfx¿ s] s] 5g\ < 

5. h}ljs / /f;folgs dnsf a]kmfObfx¿ s] s] 5g\ < 

6. /f;folgs dnsf pbfx/0fx¿ s] s] x'g\ < 

lbg 3/4M   

ljifo j:t' M gfO6«f]hg, kmf]:kmf]/; / kf]6fl;odo'St dnx¿ 

3. ljlzi6 pb\b]Zo, l;sfO ;xhLs/0f lj|mofsnfk, d"Nofª\sg÷ k|ltlaDag  

-s_ ljlzi6 pb\b]Zo 

 gfO6«f]hg, kmf]:kmf]/; / kf]6fl;od dnsf] cjwf/0f k|i6\ofpg  

 gfO6«f]hg, kmf]:kmf]/; / kf]6fl;odo'St dnx¿sf pbfx/0fx¿sf] ;"rL tof/ ug{  

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

 lj|mofsnfk 1 

 gfO6«f]hg, kmf]:kmf]/; / kf]6fl;odo'St dnsf] cjwf/0f / pbfx/0fx¿ 
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 ljb\ofyL{nfO{ cf cfkm\gf] v]taf/Ldf k|of]u ul/Psf] /f;folgs dnaf/]df k|:t't ug{ 
nufpg'xf];\ . 

 ljb\ofyL{nfO{ b|"t n]vg ljlwsf] k|of]u u/L gfO6«f]hg, kmf]:kmf]/; / kf]6fl;odsf] 
kl/efiff / Pp6f Pp6f pbfx/0f n]Vg nufpg'xf];\ . 

 k|To]s ljb\ofyL{n] n]]v]sf] s'/fnfO{ gbf]xf]l/g] u/L k|:t't ug{ nufpg'xf];\ / lzIfs 
jf s'g} ljb\ofyL{nfO{ ;]tf]kf6Ldf n]Vg nufpg'xf];\ . 

 /f;folgs dnsf k|sf/ M gfO6«f]hg, kmf]:kmf]/; / kf]6fl;od dn (NPS) sf] 
cjwf/0ff, pbfx/0f;DaGwL tof/ kfl/Psf] lel8of] -s[lif sfof{no jf o'6\o'jaf6 
8fpgnf]8 u/]/ k|of]u ug{ ;lsg]_ k|bz{g ug{] / ljb\ofyL{nfO{ /fd|/L cjnf]sg ug{ 
nufO{{ l6kf]6 ;d]t ug{ nufpg'xf];\ . 

 b|'t n]vgaf6 ;]tf]kf6Ldf n]lvPsf s'/fx¿df lel8of] cjnf]sgaf6 l6kf]6 ul/Psf] 
s'/fx¿nfO{ ;d]t yk ug{ nufpg'xf];\ / lgisif{ k|:t't ug{ nufpg'xf];\ . 

lgisif{ M  
gfO6«f]hgo'St dnsf pbfx/0fx?  
Pdf]lgod ;Nkm]6 (NH4)2SO4, Pdf]lgod gfO6«]6 NH4NO3, o'l/of NH2CONH2 
km:kmf]/;o'St  dnsf pbfx/0fx? 
Pdf]lgod km:km]6 (NH4)3PO4, SoflN;od ;'k/ km:km]6 Ca(H2PO4) 2CaSO4, l6«kn 
;'k/ km:km]6 3Ca(H2PO4)2, Pdf]km; NH4(H2PO4), x8\8Lsf] w"nf] -bone meal_ 
kf]6f;o'St dnsf pbfx/0fx? 
kf]6fl;od Snf]/fO8KCl, kf]6fl;od ;Nkm]6K2SO4, kf]6fl;od gfO6]«6KNO3, kf]6fl;od 
sfjf]{g]6 K2CO3, v/fgL . 

 

 lj|mofsnfk 2 /f;folgs dnsf] dxTTj 

 ljb\ofyL{nfO{ rf/ jf kfFr ;d"xdf ljefhg u/L gfO6«f]hg, kmf]:kmf]/; / 
 kf]6f;o'St dnsf]  dxTTjdf 5nkmn ug{ nufpg'xf];\ . 

 ljb\ofyL{nfO{ d]6fsf8{ ljt/0f u/L oL ltgcf]6} dnsf dxTTjx¿ a'Fbfut ¿kdf 
 l6kf]6 ug{ nufpg'xf];\ . 

 sIffdf ;d"xut ¿kdf k|:t't ug{ nufpg'xf];\ . 

  rf6{ k]k/df n]lvPsf] dxTTj ;DaGwL a'Fbfx¿;Fu t'ngf u/L lgisif{ lgsfNgsf 
 nflu ;xhLs/0fsf] e"ldsf lgjf{x ug'{xf];\ . 
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-u_  d"Nofª\sg ÷ k|ltlaDag 

1. s[lifdf k|of]u x'g] /f;folgs dnsf] pbfx/0fx¿sf] ;"rL tof/ ug{'xf];\ . 

2. /f;folgs dnsf] dxTTj lsg a9]sf] xf] < 

 

lbg 5/6M   

ljifo j:t' M gfO6«f]hg, kmf]:kmf]/; / kf]6fl;odo'St dnx¿sf] pkof]lutfx¿ 

3. ljlzi6 pb\b]Zo, l;sfO ;xhLs/0f lj|mofsnfk, d"Nofª\sg÷ k|ltlaDag  

-s_ ljlzi6 pb\b]Zo 

 gfO6«f]hg, kmf]:kmf]/; / kf]6fl;odo'St dnx¿sf] pkof]lutfx¿atfpg 
-v_ l;sfO ;xhLs/0f lj|mofsnfk 

 lj|mofsnfk 1 /f;folgs dnsf] pkof]lutf 

 ljb\ofyL{nfO{ ltg ;d"xdf ljefhg u/L jf ljb\ofyL{ ;ª\Vof w]/} ePdf ^ ;d"xdf 
ljefhg ug]{  . olb ^ ;d"x eP b'O{ cf]6f ;d"xnfO{ Pp6} ljifo j:t''df 5nkmn 
ug{ nufpg'xf];\ . k|To]s ;d"xnfO{ sf8{l;6, dfs{/ / :s]n ljt/0f ug'{xf];\ . 

 ;dx s M gfO6«f]hg dn 

 ;d"x v M kmf]:kmf]/; dn 

 ;d"x u M kf]6fl;od dn 

 dflysf] ;d"xdf tf]lsPsf] dn ;DaGwdf cf cfk\mgf] v]taf/Ldf k|of]u ul/Psf] 
dn, ltgsf] pkof]lutfaf/]df 5nkmn ug{ nufO{{ k|:t't ug]{ ;fdu|L tof/  
kfg'{xf];\ . 

 ljb\ofyL{sf] ;d"xut ¿kdf tf]lsPsf] sfo{ ;lsPkZrft\\  dfly plNnlvt ltg 
k|sf/sf dnsf] pbfx/0f tyf pkof]lutf ;DaGwdf tof/ kfl/Psf] lel8of] k|bz{g 
ug{ olb dlN6ldl8ofsf] ;'ljwf gePsf] v08df lzIfsåf/f lkmlnk rf6{ tof/ u/L 
;f]xL rf6{ k|bz{g ug{ / cjnf]sg ug{ nufpg'xf];\ . 

 k|bz{g ul/Psf] ;fdu|L cjnf]sg ug{ nufO{{ 5'6 ePsf s'/fx¿sf] l6kf]6 ug{ 
nufpg'xf];\ /  ;d"xut ¿kdf k|:t't ug{ nufpg'xf];\ . cGtdf lzIfsn] 
ljb\ofyL{sf] ;d"xut ¿kdf k|:t't ul/Psf kIfx¿nfO{ ;d]6L lgisif{ k|:t't 
ug'{xf];\ . 
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lgisif{  

gfO6«f]hg pkof]lutf 
lj?jfsf] tLj| j[b\lwsf nflu, xl/ts0fnfO{ a9L ;in]if0f ug{, pTkfbgdf j[b\lw ug{ , 
k|f]l6g, k|f]6f]KnfHd, Snf]/f]lkmnsf] dfqf a9fpg .  
km:kmf]/;sf] pkof]lutf 
h/fx¿sf] lgdf{0f / ljsf;df ;xof]u ug{, afnLgfnL / jLpdf l56f] kl/kSjtfsf 
nflu, /f]uaf6 arfpg, bfgfx¿ a9L k'i6 agfpg .  
kf]6fl;odsf pkof]lutf  
la?jfsf] sf08 / h/fx¿nfO{ alnof] agfpg, /f]u;“u n8\g;Sg] IfdtfnfO{ a9fpg, 
la?jfdf km'nsf] ljsf;df ;xof]u ug{, la?jfdf :6fr{, k|f]l6gnufot cGo j:t'sf] 
lgdf{0fdf ug{ .  

 lj|mofsnfk 2 

ljb\ofyL{nfO{ rf/ kfFr ;d"xdf ljefhg u/L gfO6«f]hg, kmf]:kmf]/; / kf]6f;o'St dnsf]  
k|of]u x'g] :yfgx¿ klxrfg u/L -;xh ¿kdf k'Ug ;Sg] :yfg_ pSt :yfgsf 
ls;fgx¿;Fu ;f]wk'5 u/L Pp6f l/kf]6{ tof/ ug{ nufpg'xf];\ / pSt l/kf]6{nfO{ sIffdf 
k|:t't ug{ nufpg'xf];\ . 

-u_  d"Nofª\sg ÷ k|ltlaDag 

1. s[lifdf k|of]u x'g] /f;folgs dnsf] pkof]lutfx¿sf] ;"rL tof/ kfg'{xf];\ . 

2. s[lifdf /f;folgs dnsf] k|of]u ubf{ Wofg lbg'kg]{ kIfx¿ s] s] xf]nfg\ < 

-3_ kl/of]hgf sfo{ 

 ljb\ofnosf] au}+rfdf uP/ cjnf]sg u/L Toxf k|of]u ePsf dnx¿ hDdf u/L 
 ltgLx¿df kfOg] kf]ifs tTTjx¿af/] s[lif lj1;Fu 5nkmn u/L Pp6f l/kf]6{ 
 tof/ u/L sIffdf k|:t't ug'{xf];\ . 

 gfO6«f]hg, kmf]:kmf]/; / kf]6fl;odo'St dnx¿sf] k|sf/  ;DaGwL rf6{ tof/ kfg{ 
 nufO{{  sIffdf k|:t't ug'{xf];\ . 

-ª_ yk cWoog ;fdu|L  

 /f;folgs dnsf] k|of]u ubf{ Wofg lbg'kg]{ s'/fx¿ 

1. /f;folgs dnsf] k|of]u ug'{eGbf klxn] df6f]sf] cDnLo jf Iff/Lokgf kTtf 
 nufpg' kb{5 . 

2. /f;folgs dnsf] k|of]u ubf{ gfs / d'vnfO{ /fd|/L 5f]k]/ k|of]u ug'{kb{5 . 

3. /f;folgs dnnfO{{ kfgLsf ;|f]tx¿ hfg lbg' x'Fb}g . 
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4. /f;folgs dnnfO{ k|of]u ubf{ rflxg] eGbf a9L k|of]u ug'{x'Fb}g . 

 /f;folgs dnsf] k|of]u / o;sf] jftfj/0fdf c;/  

v]taf/Ldf /f;folgs dnsf] k|of]u ugf{n] v]tLkftLsf] pTkfbgdf j[b\lw ePtfklg 
jftfj/0fdf o;sf] gsf/fTds c;/ kb{5 . h:t} M df6f]df ePsf oL /;fogx¿ ljljw 
tl/sfn] kfgLsf ;|f]tx¿df k'Ubf pSt kfgL ePsf] 7fpdf emf/kftx¿ / cNuLx¿sf] 
;ª\Vofdf j[b\lw x'G5g\ . oxL j[b\lwsf] sf/0f kfgLdf /x]sf] clS;hg sd x'G5 / 
clS;hgsf] cefjn]] ubf{ hnLo k|f0fLx¿sf] d[To' x'G5 . o;sf] ;fy} oL dnx¿df /x]sf] 
xflgsf/s /;fog ljleGg k|sf/sf] vfb\o\o kbfy{x¿ h:t} ;fukft, kmnkm"n cflbdf 
hDdf x'g hfFbf xfd|f] :jf:Yodf gsf/fTds c;/ kfg]{ ub{5 .  

-r_ k|fljlws zAbfjnL 

 k|fª\ul/s dn M d[t la?jfx¿ / hgfj/sf] afsL c+zsf] ljR5]bgaf6 k|fKt dn 

 ck|fª\ul/s dn M ljleGg k|sf/sf /f;folgs kbfy{x¿ ldnfP/ tof/ ul/Psf] dn 

-5_ ;Gbe{ ;fdu|L 

1. Midas software (e-learning) k|of]u ug{ nufpg'xf];\ . 

2. gfO6«f]hg, kmf]:kmf]/; / kf]6fl;odo'St dnx¿sf] pkof]lutf ;DaGwL lel8of] U-
 tube af6 download u/L sIffdf k|:t't ug'{xf];\ . 

3. Jha, B. K., Basnet, M. and Others (2073). Reliant Science 9, 
 Kathmandu: Reliant Publication House, Kalanki 

4. Yadav, M.S.(1992.. Teaching of science, New Delhi: Anmol 
 Publications 

5. www.scholar.com 
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PsfO 16  la?jf / hgfj/x¿ 
cg'dflgt 3G6L M 10 (7+3) 

1. l;sfO pknlAwx¿  

 -s_ la?jfx¿ -ju{;Dd_ / hgfj/x¿ -kmfOnd ;Dd_ juL{s/0f ug{ / ltgsf   
  ljz]iftfx¿ pko'St pbfx/0f;lxt j0f{g ug{  

 -v_ nfdv'6\6]sf] hLjg rj|m ;lrq JofVof ug{  

 -u_ nfdv'6\6]sf] 6f]sfOaf6 dflg;df kg]{ k|lts"n c;/x¿sf] ;"rL tof/ ug{  

2. ljifo j:t' / l;sfO ;fdu|Lx¿ 

lbg ljifo j:t' l;sfO ;fdu|Lx¿ 

1/2 

 

juL{s/0f kl/ro / 
lsª8d df]g]/f, k|f]l6:6f, 
kmGhfO{ -k|of]ufTds sfo{ 
;d]t_ 

Flash card,juL{s/0f rf6{, permanent slides 

-AofS6]l/of, cNuL, cldaf, kf/fd]l;od_, 9';L, 
Rofp, ;"Idbzs{ oGq 

3 lsª8d KnfG6L, k'mn 
gk'mNg] la?jfx¿, cNuL 
a|fof]kmfO6f, 6]l/8f]kmfO6f -
plgpF_ 

n]p, dfs{]lG;of, d;, plgpF, xft] n]G;, 
;"Idbz{s oGq  

4 l8lehg 6«flsof]kmfO6f  

-lhDgf]:kd{ / PlGhcf]:kd{_

;ª\sng ul/Psf ;Nnfsf] xfFuf, -male cone / 
female cone_;lxt, ;fOs;sf] kft, wfg, ux'F, 
ds}sf] af]6, afF;, tf]/Lsf] af]6, cfFksf] kft, 
ux'F, ds} / e6df;sf] lap  

5/6 9f8 gePsf hgfj/x¿ 
kf]/Lkm]/f, l;n]lG6/]6f 
Nkl]6x]lNdlGy; / 
lgdfx]lNdlGy; .  
-k|of]ufTds sfo{;d]t_ 

:klGhnf, ;fOsg, xfO8«f, h]nLlkm; / 6]kjd{, 
k]6df kg]{ h'sf-P:s]l/h_ sf] Do'lhod :k]l;d]g, 
x'sjd{ nIf0f;lxt juL{s/0f rf6{  

7 kmfOnd Plgln8f, 
cfy|f{]kf]8f, df]n:sf / 
OsfOgf]8ld{6f 

u8\of}nf, h'sf, zª\v]ls/f, lrKn]ls/f, cS6f]k;, 
lem“u]df5fsf] Do'lhod :k]l;d]g, ed/f, k'tnL 
tyf ls/fx¿ . nIf0f;lxtsf] juL{s/0f rf6{ . 

8 el6{j|]6f -vertebrata_ tof/L rf6{, Eofu'tf], df5f, ;k{sf] Do'lhod 
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lbg 1  

juL{s/0f kl/ro / lsª\u8d df]g]/f, k|f]l6:6f / kmGhfO{  

3. ljlzi6 pb\b]Zo,l;sfO ;fdu|L / k|ltlaDag 

-s_  ljlzi6 pb\b]Zox¿ 

 o; kf7sf] cGtdf ljb\ofyL{ lgDg sfo{ ug{ ;Sg] 5g\ M 

1. ;hLjx¿sf] juL{s/0f k|0ffnLsf] kl/ro lbg tyf o;sf] dxTTjatfpg 

2. juL{s/0f k|0ffnLsf] kl/ro lbg tyf o;sf] cf}lrTo pNn]v ug{  

3. lsª\u8d df]g]/f, k|f]l6:6f / kmGhfO{sf] pbfx/0f;lxt nIf0fx¿agfpg 

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

 ljb\ofyL{nfO{ ls/fx¿sf] ;d"x, df5fsf] ;d"x, emf/x¿sf] ;d"x, a'6\ofgsf] ;d"x, 
r/fx¿sf] ;d"x, :tgwf/Lx¿sf] ;d"xsf] lrq k|bz{g ug]{ / s] oL hLj tyf 
jg:kltx¿df ;dfgtfsf u'0fx¿ 5g\ < lsg Pp6} ;d"xdf p:t} p:t} u'0fx¿ 
ePsf hLJfx¿ /flvPsf] xf]nf < h:tf k|Zgdf 5nkmn u/fO{ ;hLjx¿s]f 
juL{s/0fsf] cjwf/0ff / o;sf] dxTTj atfpg nufpg'xf];\ / pbfx/0f;lxt k|i6 
kfg'{xf];\ . 

 sIffsf]7fsf] ;]tf]kftL jf sfnf]kf6Ldf, AofS6]l/of, chf]6f]AofS6/, cldjf, 
kf/fd]l;od, n]p, Rofp cflbsf] gfd n]lvlbg'xf];\ . oL ;hLjx¿nfO{ cfk;df 
5nkmn u/L Pssf]lifo / ax'sf]lifo ;hLjdf 5'6\ofO{ l6 rf6{ agfO{ k|:t't ug{ 
nufpg'xf];\ . 

 sIffsf] ljb\ofyL{nfO{ cfjZostfcg';f/ 4-5 ;d"xdf ljefhg ug]{ / lgDgfg';f/ 
l;sfO ;fdu|Lx¿ ljt/0f ug]{ / ;d"x sfo{ u/fpg'xf];\ . 

 

:k]l;d]g . r/f, rd]/f, x\j]nsf] lrq, 
nIf0f;lxtsf] juL{s/0f rf6{ . 

9 nfdv'6\6]sf] hLjg rj|m 
kl/ro, zf/Ll/s agf]6 / 
o;n] ;fg]{ /f]ux¿_ 

nfdv'6\6]sf] lrq, ;"Idbz{soGq, xft]n]G; . 

10 nfdv'6\6]sf] hLjg rj|m-
k|of]ufTds sfo{_ 

;ª\sng u/L NofPsf] nfdv'6\6]sf], nfef{, Ko'kf 
ePsf] kfgL, So'n]S; / Pgf]lkmln; nfdv'6\6]sf] 
hLjg rj|m ePsf] rf6{ . 
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 ;d"x 1M k|f]sfl/of]l6s Ps sf]lifo hLjsf] lrq ePsf] Flash card -JofS6]l/of,    
  chf]sf]JofS6/_ 

 ;d"x 2 M  o'sfl/of]l6s Ps sf]lifo hLjsf] Permanent slides -cldjf,       
   kf/fd]l;od, KnfHdf]l8od_ 

 ;d"x 3 M 9';L, Rofp 

 ;d"x 4M kfFr hut k|0ffnLsf] juL{s/0f rf6{  

 ljb\ofyL{nfO{ k|f]sfl/of]l6s Ps sf]lifo hLj h:t} JofS6]l/of, chf]6f]JofS6/ cflbsf] 
lrq ePsf] Flash card ljt/0f ug'{xf];\ .pSt k|f]sfl/of]l6s ;]nsf] cWoog 
cjnf]sg u/fpg'xf];\ .cfk;df 5nkmn u/fpg'xf];\ . cfjZos ;xhLs/0f ug'{xf];\ 
. o:sf] lsª8d, lrq / nIf0f n]vL k|:t't ug{ nufpg'xf];\ . 

 ljb\ofyL{nfO{ o'sfl/of]l6s Ps sf]lifo hLj, cldjf, kf/fd]l;od, cflbsf] 
permanent slideljt/0fug'{xf];\ . ;"Idbz{s oGqsf] d4tn] :nfO8sf] cjnf]sg 
u/fpg'xf];\ . klxn] low power clgkl5 high power df /fvL 
cjnf]sgu/fpg'xf];\ . cfjZos ;xhLs/0f ug]{ nIf0fx¿;lxt lrq jgfO{ k|:t't 
ug{ nufpg'xf];\ . 

 ljb\ofyL{sf] ;d"xnfO{ Rofp, 9';L ljt/0f ug'{xf];\ . To;sf] cjnf]sg / cWoog 
u/fpg'xf];\ . lrq sf]g{ nufO{{ ltgLx¿sf] nIf0f;lxt k|:t't ug{ nufpg'xf];\ . 

 ljb\ofyL{nfO{ kfFr hut k|0ffnLsf] juL{s/0f rf6{ ljt/0f ug'{xf];\ .R.H. Whitaker 
sf] kfFr hut juL{s/0f k|0ffnLaf/]df 5nkmn u/fpg'xf];\ . kfFr hutsf] gfd / 
To;cGtu{tkg]{ ;hLjsf] pbfx/0faf/] 5nkmn u/fpg'xf];\ . kfFr hut juL{s/0f 
k|0ffnLsf] cf}lrTo k|i6 kfg{ nufpg'xf];\ . 

 sIffsf ljb\ofyL{nfO{ ;ª\Vofsf] cfwf/df 4-5 ;d"x agfpg] . k|To]s ;d"xnfO{ 
5'6\6f5'6\6} k|f]sfl/of]l6s ;]n -JoS6]l/of, chf]6f]JofS6]/ o'sfl/of]l6s Ps sf]lifo 
hLj -cldjf, kf/fd]l;od_ sf] tof/L :nfO8 Rofp, 9';L ljt/0f ug'{xf];\ . 
;"Idbz{s oGq / xof08n]G; -Rofp, 9';Lsf] nfuL_ åf/f cjnf]sg ug{ 
nufpg'xf];\ . cfjZos ;xhLs/0f ub}{, k|To]s ;d"xnfO{ cjnf]sg ul/Psf] 
;hLjsf] lrq sf]/L, nIf0fx¿ n]Vg nufpg'xf];\ / k|To]s ;d"xnfO{ k|:t't ug{ 
nufpg'xf];\ . 

 dfly ul/Psf lj|mofsnfkx¿ Tfyf dlN6d]l8of k|f]h]S6/ jf lrqsf] dfWodaf6 
df]g]/f, k|f]l6:6f / kmGhfO hutsf] pbfx/0f / u'0fx¿ k|bz{g ug'{xf];\ / 
ljb\ofyL{nfO{ cjnf]sg u/L k|ltlaDag ug{ nufpg'xf];\ .  

 kl/of]hgf sfo{ 

 ux'Fsf] /f]6L jf kfp/f]6Lsf] Pp6f 6'j|mf lnO{ To;nfO{ Pp6f srf}/f jf l/sfkLdf 
 /fVg'xf];\ . cf]l;nf] jf k|sfz gk'Ug] 7fpFdf /fvL 4-5 lbgkl5 cjnf]sg ug'{xf];\ . 
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6'j|mf/f]6Ldf dl;gf] ;]tf] agf]6 b]lvG5 . To;nfO{ xft] n]G;åf/f cjnf]sg ug'{xf];\ . pSt
 dl;gf] ;]tf] agf]6 g} 9';L xf] . 

 lgisif{M Rofp, 9';L h:tf ;hLjx¿n] s'lxPsf] ;8]un]sf j:t'af6 vfgf k|fKt u5{g . 
 pko'St jftfj/0fdf uf]a/, ?vsf] af]j|mf, s'lxPsf] kmnk'mndf pd|G5g\ . 

-u_ k|ltlaDag, d"Nofª\sg 

1. ;hLj juL{s/0f eg]sf] s] xf] < 

2. kfFr hut k|0ffnLsf] ljz]iftfx¿ s] s] x'g\ < 

3. kfFr hut k|0ffnLcGtu{t kg]{ hutx¿sf] gfd eGg'xf];\ . 

4. chf]6f]afS6/, Kof/fd]l;od, Rofp s'g s'g hutcGtu{t k5{ < 

5. ;hLjsf] juL{s/0f ug'{sf] cf}lrTo s] xf] < 

6. ;hLa j:t'x¿nfO{ kfFr hutdf g} juL{s/0f lsg ul/Psf] xf] < 

 

lbg 2 lsª\8d KnfG6L -k'mn gk'mNg] la?jfx¿, cNuL a|fof]kmfO6f / 6]l/8f]kmfO6f_ 

3. ljlzi6 pb\b]Zo, l;sfO ;xhLs/0f lj|mofsnfk / k|ltlaDag 

-s_ ljlzi6 pb\b]Zo M o; kf7sf] cGtdf ljb\ofyL{ lgDg sfo{ ug{ ;Sg] 5g\ M 

1. l8lehg cNuLcGtu{tsf Ps sf]lifo jg:kltsf] cjnf]sg tyf nIf0f;lxt 
 juL{s/0f ug{  

2. l8lehg a|fof]kmfO6f cGu{tsf jg:kltsf] ;ª\sng cjnf]sg u/L juL{s/0f ug{  

3. 6]l/8f]kmfO6fcGtu{tsf jg:kltx¿sf] juL{s/0f u/L nIf0f atfpg  

4. cNuL, a|fof]kmfO6f / 6]l/8f]kmfO6fdf kg]{ jg:kltsf] t'ngfTds cWoog ug{  

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

 sIffsf]7fsf] ;]tf]kf6L jf sfnf]kf6L xfd|f jl/kl/ kfOg] k'mn gk'mNg] la?jfx¿sf] 
;"rL agfpg nufpg'xf];\ / ljb\ofyL{nfO{ 5nkmn u/L k|ltlglwsf] ¿kdfeGg 
nufpg'xf];\ . lzIfsn] cfjZos ;xhLs/0f ub}{ ljifo j:t'df k|j]z ug'{xf];\ . 
sIffsf ljb\ofyL{nfO{ cfjZostfcg';f/ 4-5 ;d"x agfpg nufpg'xf];\ / k|To]s 
;d"xnfO{ lgDg lj|mofsnfkx¿ ug{ nufO{{ k|:t't ug{ nufpg'xf];\ . 

 lj|mofsnfk 1 Pssf]lifo cNuLsf] cjnf]sg 

 kf]v/L, tfn jf lr;f] 7fpFaf6 ;ª\sng u/L NofPsf] SnfdfO8f]df]g;, eNeS; 
 ljt/0f ug'{xf];\ . 

 8«k/sf] dbtn] :nfO8df /fvL ;"Idbz{ssf] dbtn] cjnf]sg ug{ nufpg'xf];\ . 
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 SndfO8f]df]g;, eneS;sf] cjnf]sg u/L lrq sf]g{ nufpg'xf];\ . 

 cfjZos ;xhLs/0f ub}{ nIf0fx¿ n]Vg nufO{ k|:t't ug{ nufpg'xf];\ . 

lgisif{ M Ps sf]lifo cNuLx¿ h:t} SnfdfO8f]df]g; Pp6f dfq sf]ifaf6 ag]sf] x'G5 . of] 
rnfodfg x'G5 . xl/s/0f x'g] ePsfn] :jkf]lift -autotroph_ x'G5 . 

 lj|mofsnfk 2  ax'sf]lifo cNuLsf] cjnf]sg 

 ;ª\sng u/L NofPsf] n]pnfO{ :nfO8df /fVg nufO{{ lkgsf] ;xfotfn] Pp6f 
 dfq TofGb|f -lkmnfd]G6_ lnO{ :nfO8df /fVg nufpg'xf];\ . 

 ;"Idbz{soGqdf /fvL klxn] low power / kl5 high power df cjnf]sg ug{ 
 nufpg'xf];\ . 

 cjnf]sg u/]kl5 lrq sf]g{ nufpg'xf];\ . 

 cfjZos ;xhLs/0f u/L nIf0f;lxt juL{s/0f ug{ nufO{{ k|:t't ug{  
 nufpg'xf];\ . 

 lj|mofsnfk 3  a|fof]kmfO6f -Bryophyta_ 

 ;ª\sng u/L NofPsf] dfs]{lG;of, l/l;of, d; ljt/0f ug'{xf];\ . 

 xft] n]G;sf] d4tn] dfs]{lG;of, l/l;of / d;sf] cjnf]sg ug{ nufpg'xf];\ . 

 cfjZos ;xhLs/0f u/L, ljb\ofyL{lar 5nkmn u/fO{ juL{s/0f;lxt nIf0fx¿ 
 n]Vg nufpg'xf];\ . 

 ljb\ofyL{nfO{ k|:t't ug{ nufpg'xf];\ . 

lgisif{ M l8ljhg a|fof]kmfO6fdf kg]{ jg:kltx¿sf] /fOHjfO8 ;fwf/0f kft x'G5 . 
logLx¿ :jkf]lift x'G5 . 

 lj|mofsnfk 4 6]l/8f]kmfO6f -Pteridophyta_ 

 k|To]s a]Grdf a;]sf ljb\ofyL{nfO{ ;d"x dfgL pSt ;d"xut ¿kdfh/f, sf08 / 
 kft;lxtsf] plgpF ljt/0f ug'{xf];\ . 

 o;sf] lrq / nIf0fx¿ n]Vg nufO{{ k|:t't ug{ nufpg'xf];\ . 

 lgisif{ M plgpF“sf] h/f, sf08 / kft k|i6;Fu 5'6\l6Psf] x'G5 . logLx¿ :jkf]lift  
  x'G5g\ . ck'iks jg:kltdWo] ;a}eGbf a9L ljsl;t la?jf g} plgpF“ x'g\ . 

 dfly lj|mofsnfksf] cfwf/df cNuL, a|fof]kmfO6f / 6]l/8f]kmfO6fdf kg]{ 
 jg:kltx¿sf]larsf] leGgtfnfO{ b'|tn]vg ljlw ckgfO{ k|:t't ug{ nufpg] o; 
 sfo{df cfjZos k[i7kf]if0f;lxt k|i6\ofpg] . 
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 lj|mofsnfk 5  If]q e|d0f -Field trip_ 

ljb\ofno glhs}sf] lr:ofg jf cf]l;nf] 7fpFdf ;d"x agfO{ e|d0f u/fpg'xf];\ . 
ljb\ofyL{nfO{ ljleGg hftsf plgpF ;ª\sng u/fpg'xf];\ . sIffsf]7fdf k|To]s plgpFsf] 
h/f, sf08 / kftsf] cjnf]sg u/fO{ lrq sf]g{ nufpg'xf];\ .pStplgpFsf] juL{s/0f ug{ 
nufO{{ o;sf] nIf0f n]Vg nufO{ k|:t't ug{ nufpg'xf];\ . 

-u_ d"Nofª\sg, k|ltlaDag 

1. hut jg:kltcGtu{t slt  cf]6f l8lehgx¿ kb{5g\ < 

2. lgDg jg:kltx¿sf] b'O{{  cf]6f d'Vo nIf0f;lxt juL{s/0f ug'{xf];\ . 

I. dfs]{lG;of    

II. :kfO/f]ufO/f  

III. eneS;  

3.  :kfO/f]ufO/f eGbf dfs]{lG;of a9L ljsl;t x'G5, lsg < 

4. cNuLcGtu{t kg]{ Pssf]lifo / ax'sf]lifo jg:kltx¿sf] gfd eGg'xf];\ . 

5. km'n gkm'Ng] la?jfx¿dWo] ;a} eGbf ljsl;t la?jf s'g xf] < of] sxfF kfOG5 < 

 

lbg 3 l8lehg 6«flsof]kmfO6f -lhDgf]:kd{ / PlGhcf]:kd{_ 

3= ljlzi6 pb\b]Zo, l;sfO ;xhLs/0f lj|mofsnfk / k|ltlaDag 

-s_  ljlzi6 pb\b]Zo M o; kf7sf] cGtdf ljb\ofyL{ lgDg sfo{ ug{ ;Sg] 5g\  M– 

1. ;al8lehg lhDgf]:kd{cGtu{t kg]{ jg:kltx¿sf] cjnf]sg u/L ltgLx¿sf] 
 ljz]if nIf0f;lxt juL{s/0f ug{  

2. ;al8lehg PlGhcf]:kd{ cGtu{tsf jg:kltx¿sf] klxrfg u/L ljz]if 
 nIf0f;lxt juL{s/0f ug{  

3.  PlGhcf]:kd{ / lhDgf]:kd{ jg:kltlarsf] leGgtf atfpg 

4.  PsbnLo / b'O{{bnLo jg:kltx¿sf] klxrfg ug{ / km/s 5'6\ofpg  

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

 k|To]s ljb\ofyL{nfO{ km'n km'Ng] la?jfx¿sf] ;"rL tof/ ug{ nufpg'xf];\ / kfn}kfnf] 
gbf]xf]l/g] u/L eGg nufpg'xf];\ . lzIfsn] ljb\ofyL{n] eg]sf] km'n km'Ng] la?jfsf] 
gfd ;]tf]kf6Ldf n]Vb} hfg] 

 la?jfx¿df jf:tljs kmn x'g] jf gx'g], kmnleq x'g] jf gx'g],kft nfDrf] jf l;of] 
cfsf/sf jf r]K6f cfsf/sf x'g], km'n Pslnª\uL jf b'O{lnª\uL cfwf/df ;]tf]kf6Ldf 
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;"rLs[t la?jfx¿nfO{ b'O{{ efudf 5'6\ofpg nufpg'xf];\ / cfjZos 
k[i7kf]if0f;lxt ;a l8lehg lhDgf]:kd{ / PlGhcf]:kd{df kg]{ la?jfx¿ pbfx/0f, 
nIf0f;lxt k|i6 kfg'{xf];\ . 

 lj|mofsnfk 1 

 ;ª\sng u/L NofPsf] ;Nnfsf] male cone / female;lxtsf] xfFuf, ;fOs;sf] 
kft, ;Nnfsf] kft, o;sf] lap, cone sf] cjnf]sg ug{ nufO{{ lrq sf]g{ 
nufpg'xf];\ / nIf0fx¿sf] ;"rL tof/ kfg{ nufO{ k|:t't ug{ nufpg'xf];\ . cGtdf 
lgisif{ k|:t't ug]{ M  

lgisif{ M ;fOs;, ;Nnf h:tf jg:kltsf] kmnleq lap x'Fb}g . logLx¿sf] 
jf:tljs jf:tljs kmn / k'mn x'Fb}g . k'mndf cf]e/L gx'g] ePsfn] kmn nfUb}g . 

 lj|mofsnfk 2 

 ;ª\sng u/L NofPsf] h/f;lxtsf] tf]/L jf e6df;sf] la?jf, wfg, ux'F jf 
 ds}sf] af]6, afF;sf] xfFuf ljt/0f ug'{xf];\ . 

 pSt af]6 la?jfx¿sf] h/f, sf08, kft, k'mn, kmnsf] cjnf]sg u/fpg] / 
 nIf0fx¿ 5nkmn u/L n]Vg nufpg'xf];\ . pknAw la?jfsf] lrq sf]g{ 
 nufpg'xf];\ . 

 jg:kltx¿ tf]/L, ds}, wfgsf] juL{s/0f ug{ nufO{{ k|:t't ug{ nufpg'xf];\ . 

 lgisif{ M tf]/Lsf] h/fdf d"n h/f x'G5 eg] ds} tyf wfgsf] h/f e'mKk k/]sf] x'G5 . 
 k'mndf cf]e/L x'g] ePsfn] kmn nfU5 . 

 lj|mofsnfk M 3 

 ;ª\sng u/L NofPsf] wfg, ds}, tf]/L jf afF;sf] xfFuf ljj/0f ug'{xf];\ . 

 la?jfx¿sf] h/f, sf08, kft, lapsf] t'ngfTds cWoog tyf cjnf]sg u/fO{ 
 oL la?jfx¿dWo] s'g PsbnLo s'g b'O{bnLo la?jfx¿ x'g,\ lsg < 5nkmn ug{ 
 nufO{{ 5'6\ofpg nufpg'xf];\ . 

lgisif{ M Ps bnLo la?jfsf] lapdf Pp6f dfq kmUn]6f x'G5 eg] b'O{{ bnLo la?jfsf] 
lapdf b'O{{ cf]6f kmUn]6f x'G5 . To:t} u/L PsbnLo la?jf wfg, ds}sf] kftdf ;dfgfGt/ 
-Venetion_ x'G5 eg] b'O{{ bnLo la?jfsf] kftdf hfnLbf/ e]g];g x'G5 . 

 lj|mofsnfk M 4 

 ljb\ofno glhs}sf] kf]v/L, vf]nf, gbL, rp/, 3fF;] d}bfg jf h+unsf] If]qe|d0f 
u/fpg'xf];\ .pSt If]qdf kfOg] ljleGg k|sf/sf jg:kltx¿sf] cjnf]sg ug{ 
nufO{{ jg:kltsf] gfdsf] ;"rL, lrq lgdf{0f ug{ nufpg'xf];\ tyf ;fgf la?jfx¿ 
eP l;+u} / 7'nf la?jfx¿ eP kft, h/f, lap cflb ;ª\sng ug{ nufpg'xf];\ 
.tkl;nsf] tflnsfdf eg{ nufO{{ sIffsf]7fdf k|:t't ug{ nufpg'xf];\ . 
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qm=;+= Jfg:kltsf] 
gfd 

jf;:yfg nIf0fx¿ l8lehg ;a l8lehg

1.       

2.       

3.       

4.       

 

-u_  d"Nofª\sg, k|ltlaDag 

1. 6«flsof]kmfO6\; eg]sf] s] xf] < o;cGtu{t kg]{ ;a l8lehgx¿ s] s] x'g\ < 

2. ;Nnfsf] juL{s/0f u/L 3 cf]6f nIf0fx¿ n]Vg'xf];\ . 

3. ;a l8lehg lhDgf]:k{dcGtu{t s:tf s:tf] nIf0f ePsf] jg:kltx¿ kb{5g\ < 

4. b'O{{  cf]6f nIf0f;lxt juL{s/0f ug{'xf];\ . 

i. ;Nnf  (ii) tf]/L   (iii) ds}  (iv) cfFk  

5. l8lehg 6«flsof]kmfO6\;df kg]{ jg:kltx¿dWo] ;a} a9L ljsl;t ;a l8lehg 
 PlGhcf]:kd{df kg]{ jg:klt x'G5, lsg < 

6. PsbnLo / b'O{bnLo jg:kltdf s] s] km/s kfOG5 < pbfx/0f;lxt k|i6  
 kfg'{xf];\ . 

 

lbg 4 lsª\8d Plgdlnof 

  -kf]/Lkm]/f, l;n]G6l/6f, Kn]6Lx]lNdg\ly; / lgdfx]lNdlGy;_ 

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

-s_  ljlzi6 pb\b]Zox¿ 

 1.  kmfOnd l;n]G6l/6f, kf]/Lkm]/f, Kn]l6x]lNdlGy; / lgdfx]lNdlGy; cGtu{t kg]{  
  hgfj/x¿sf] ljz]if nIf0f;lxt juL{s/0f ug{  

 2.  Do'lhod :k]l;d]gsf] cjnf]sg u/L, ltgLx¿sf] klxrfg u/L lrq agfpg 

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

 sIffsf]7fsf] ;]tf] jf sfnf]kf6Ldf lgDg k|Zgx¿ n]vL ljb\ofyL{lar 5nkmn 
 u/fpg'xf];\ . 
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  (i) Og\el6{j|]6 eg]sf] s] xf] < o;df s'g s'g hgfj/x¿ k5{g\ < 

  (ii) Og\el6{j|]6cGtu{t slt  cf]6f kmfOndx¿ kb{5g\ xf]nf < 

 kf7\ok':ts k|of]u u/L, Ps cfk;df 5nkmn u/fO{pTt/ n]Vg nufO{{   
ljb\ofyL{nfO{ k|:t't ug{ nufpg'xf];\ . 

 sIffsf ljb\ofyL{sf] ;ª\Vofsf] cfwf/df 4 ;d"x agfpg'xf];\ . 

 k|To]s ;d"xnfO{ :kf]lGhnf, ;fOsg, xfO8«f, h]nLlkm;, 6]kjd{, lne/ˆns / 
P:s]l/h -k]6df kg]{ h'sf_ sf] Do'lhod :k]l;d]g cjnf]sg u/fpg] / sfo{ eg] 
tkl;ncg';f/sf] ;d"xut ¿kdf 5'6\6f 5'6\6} lbg'xf];\ . 

;d"x s – :kf]lGhnf, ;fOsg 

;d"x v – xfO8«f, h]nLlkm; 

;d"x  u – 6]kjd{ 

;d"x 3 – P:s]l/h-uf]nf] h'sf_ 

 k|To]s ;d"xnfO{ cfˆgf] ;d"xdf k/]sf] Do"lhog :k]l;d]g cjnf]sg kZrft\\ lrq 
sf]g{ nufO{u/L tL hLjx¿sf] nIf0f n]vL juL{s/0f ug{ nufpg'xf];\ . 

 k|To]s ;d"xnfO{ one stay other stray ljlw ckgfO{ cg'ej cfbfgk|bfg 
 u/fpg'xf];\ . 

 juL{s/0f rf6{sf] dbtn] gk'u yk nIf0fx¿ lzIfsn] atfpg'xf];\ /lgisif{ 
 atfpg'xf];\ . 

lgisif{  M kmfOnd kf]l/km]/fcGtu{t ;fOsg, :kf]lGhnf kb{5g\, h;sf] z/L/ e/L dl;gf 
l5b|x¿ -Ostia_ x'G5g\ / logLx¿ l:y/ x'G5g\ .kmfOnd l;n]lG6/]6fcGtu{t xfO8«f, 
h]nLlkm; kb{5, h;sf] 6]G6fsN; x'G5  / z/L/ vf]j|mf] x'G5 . kmfOnd Kn]l6x]lNdlGy;df 
6]kjd{ lne/ˆn's kb{5, h;sf] z/L/ r]K6f] x'G5 .kmfOnd lgdfx]lNdlGy;cGtu{t 
uf]nf]h'sf kb{5g\ . logsf] z/L/ 8f]nf] x'G5 . 

-u_ k|ltlaDag, d"Nofª\sg 

 1. OGel6{j|]6 eg]sf] s] xf] < 

 2. OGel6{j|]6cGtu{t slt  cf]6f kmfOnd kb{5g\ < 

 3. lgDg hLjx¿sf] #  cf]6f nIf0f;lxt juL{s/0f ug'{xf];\ . 

  :kf]lGhnf, xfO8«f, h]lnlkm;, 6]kjd{, P:s]l/h . 
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lbg 5 9f8 gePsf hgfj/x¿ 

  -Plgln8f, cfyf]{kf]8f, df]n:sf / OsfOgf]8ld{6f_ 

3.  ljlzi6 pb\b]Zo, l;sfO ;xhLs/0f lj|mofsnfk / k|ltlaDag 

-s_  ljlzi6 pb\b]Zo 

 o; kf7sf] cGtdf ljb\ofyL{ lgDg sfo{ ug{ ;Ifd x'g]5g\ . 

1. kmfOnd Plgln8f, cfyf]{kf]8f, df]n:sf / OsfOgf]8ld{6/cGtu{t kg]{ hLjx¿sf] 
juL{s/0f u/L nIf0fx¿ atfpg 

2. Do'lhod :k]l;d]gsf] cjnf]sg u/L k|To]s hLjsf] klxrfg tyf lrq agfpg 

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

 sIff sf]7fsf] ;]tf]kf6L jf sfnf]kf6Ldf lgDg k|Zgx¿ n]vL ljb\ofyL{x¿lar 
 dl:t:s dGyg u/fO{ k|:t't ug{ nufpg'xf];\ . 

 1. u8\of}nf sxfF kfOG5 < 

 2. v'nf rp/df s:tf s:tf lsl;dsf ls/fx¿ kfOG5g\< 

 3. lrKn] ls/fsf] z/L/ s:tf] x'G5 < 

 ljb\ofyL{nfO{ 3-4 ;d"xdf ljefhg ug]{ / k|To]s ;d"xnfO{ 5'6\6f 5'6\6} lgDgfg';f/ 
 lj|mofsnfk u/fpg'xf];\ . 

 lj|mofsnfk 1 

 kmfOnd Plgln8fcGtu{t kg]{ u8\of}nf, h'sfsf] Do'lhod :k]l;d]g ljt/0f  
 ug'{xf];\ . pSt ;k]l;d]gsf] cjnf]sg tyf cWoog u/L lrq sf]g{ nufO{{  tL 
hLjsf]] nIf0f;lxt juL{s/0f ug{ nufpg'xf];\ / k|:t't ug{ nufpg'xf];\ . 

 lj|mofsnfk 2 

 OG;]S6 ls6 jf ;ª\sng ul/Psf, lem“uf, k'tnL, lj6n, ls/fx¿ ljt/0f ug]{ oL 
 hGt'x¿sf] z/L/sf] agf]6sf] cjnf]sg tyf cWoog ug{ nufpgg'xf];\ . 
 kf7\ok':ts tyf juL{s/0f rf6{sf] dbtn] tL hGt'x¿sf] nIf0f;lxt juL{s/0f 
 nufpg] / tL ;a} hLjsf] lrq;lxt k|:t't ug{ nufpg'xf];\ . 

 lj|mofsnfk 3 

 ;ª\sng ul/Psf] zª\v]ls/f, lrKn]ls/f jf cS6f]k;sf] Do'lhod ;k]l;d]g 
 ljt/0f ug'{xf];\ . oL hLjx¿sf] z/L/sf] ljleGg efusf] cjnf]sg tyf cWoog 
 ug{ nufpg'xf];\ . juL{s/0f rf6{ / ;xhLs/0fsf] dbtn] nIf0fx¿;lxt juL{s/0f 
 ug{ nufO{{ lrq sf]g{ nufpg'xf];\ / k|:t't ug{ nufpg'xf];\ . 
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 lj|mofsnfk 4 

 tf/fdf5f, l;clr{gsf] Do'lhod :k]l;d]g ljt/0f ug'{xf];\ . oL hGt'x¿sf] z/L/sf] 
 agf]6sf] cjnf]sg tyf cWoog ug{ nufpg'xf];\ . cfjZos ;xhLs/0f u/L 
 nIf0f;lxt juL{s/0f  ug{ nufpg] / k|:t't ug{ nufpg'xf];\ . 

 pk/f]Stlj|mofsnfk u/L k|:t't u/L ;s]kl5 k|To]s ;d"xnfO{ kfn}kfnf] u/L 
 ;d"xut ¿kdf k|:t't ug{ nufpg'xf];\ . Pp6f ;d"xn] k|:t't ubf{ cGo ;d"xnfO{ 
 cfjZos k[i7kf]if0f k|bfg ug{ nufpg'xf];\ . 

 lj|mofsnfk 5 -v]n ljlw_ 

 ljb\ofyL{nfO{ kfFr ;d"xdf ljefhg ug]{ / tkl;nsf] v]n v]nfpg'xf];\ . 

 OGe6L{a|]6cGtu{t kg]{ k|To]s kmfOndsf 2-2 cf]6f hLjsf] 5gf}6 u/L tL hGt'sf] 
 ljz]if nIf0f n]vL ks]6 rf6{df ldnfO{ /fVg'xf];\ . j|md ldnfpFbf ;/naf6 hl6n 
 lsl;dsf hGt'sf] sf8{ /fVg'xf];\ . 

 ;a} sf8{x¿df n]lvPsf] nIf0fx¿ b]lvg] u/L /fVg'xf];\ . 

 s'g} Ps ;d"xaf6 v]n ;'? ug]{, To; ;d"xnfO{ sf8{df n]lvPsf nIf0fx¿ k9]/ 
 To;sf] ;d"xsf] gfd / To;df kg]{ hGt'sf] gfd atfpg nufpg'xf];\ . o;sf] 
 nflu 30 ;]s]G8 ;do lbg'xf];\ . 

 lbOPsf] ;dodf atfpg g;s] ;f]xL sf8{sf] nflu csf]{ ;d"xnfO{ kfnf] lbg'xf];\ . 

 o;} u/L ;a} ;d"xnfO{ kfn};Fu sf8{ k9\g nufO{{ To;df n]lvPsf] nIf0fx¿sf] 
 cfwf/df hGt'sf] ;d"x kmfOnd, ju{ cflbsf] gfd pbfx/0f atfpg nufpg'xf];\ . 

 sf8{x¿ g;lsGh]n lg/Gt/ /fVg'xf];\ . 

 hg' ;d"xn] a9L cª\s NofpF5,ToxL ;d"xnfO{ ljho 3f]lift ug]{ / afFsL ;d"xnfO{ 
 wGojfb lbg'xf];\ . 

 v]nsf] k"j{ tof/L 

 ks]6 rf6{ v]n u/fpg lgDgfg';f/ tof/L ug'{xf];\ M 

 s'g} Ps /ªsf] sf8{af]8sf] 20 cf]6f 6'j|mfx¿ -5cm × 10cm_ sf6\g]  

 tL 6'j|mfx¿nfO{ csf]{ sf8{jf]8{sf] 6'j|mfdf # nx/df 6f“;]/ kfs]6 agfpg]  

 csf]{ /ªsf] sf8{af]8{sf] 20 6'j|mfx¿ -9cm×10cm_ sf6\g]  

 oL 6'j|mfx¿sf] Psflt/ ;d"xsf] nIf0f / csf]{lt/ To; ;d"xsf] gfd n]Vg] 

 nIf0f n]Vbf sf8{df tnlt/ 5cm 5f8L n]Vg] 

 



208 

 

 

 

 

  cufl8sf] efu     k5fl8sf] efu 

 

 lj|mofsnfk 6 

 sIffsf ljb\ofyL{sf] 4-5 ;d"x agfpg'xf];\ . ;'/Iff tyf xf]l;of/Lsf 
 pkfox¿atfpg'xf];\ . l:slkª g]6, ljs6, lrD6f, skf;, l:rl66 ;fdu|Lx¿ 
 k|To]s ;d"xnfO{ afF8\g'xf];\ . ljb\ofno glhs}sf] rp/sf] e|d0f u/fO{ ToxfF kfOg] 
 ljleGg lsl;dsf ls/fx¿, u8\of}nf, k'tnL ;ª\sng ug{ nufpg'xf];\ .o; sfo{df 
 cfjZos ;xof]u ug'{xf];\ . 

 ;ª\sng u/L NofPsf] ls/f tyf cGo ;hLjx¿ af/] sIffsf]7fdf 5nkmn u/fO{ 
 juL{s/0f ug{ nufpg'xf];\ . 

j|m=;+= :yfgLo gfd jf;:yfg nIf0fx¿ kmfOnd 

1.      

2.      

3.      

4.      

 

-u_ k|ltlaDag, d"Nofª\sg 

 Jfg hª\un tyf v]tjf/Ldf kfOg] h'sf tyf u8\of}nfsf] nIf0fx¿ atfpg'xf];\ . 

 ;+;f/df ;a}eGbf a9L hLJfx¿ s'g kmfOnddf k5{g\ < pSt kmfOndsf nIf0fx¿ 
 pNn]v ug'{xf];\ . 

 lgDg hLjx¿sf] 3 cf]6f nIf0f;lxt juL{s/0f ug'{xf];\ . 

i. u8\of}nf 

ii. h'sf 

iii. laR5L 
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iv. df}/L 

v. zª\v]ls/f 

vi. tf/fdf5f 

 

lbg  6  

el6{j|]6 -Vertebrate_ 

3. ljlzi6 pb\b]Zo, l;sfO ;xhLs/0f lj|mofsnfk / k|ltlaDag 

-s_ ljlzi6 pb\b]Zox¿ 

 1. kmfOnd sf]8]{6fsf] nIf0fx¿ atfpg 

 2. ;akmfOnd el6{j]|6fsf] juL{s/0f u/L nIf0fx¿ atfpg 

3. PlDkmljof, lk;]h, /]lK6lnof, PE; / DofdncGtu{t kg]{ hGt'x¿sf] ljz]if 
 nIf0f;lxt juL{s/0f ug{  

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

 sIff sf]7fsf] ;]tf]kf6L jf sfnf]kf6Ldf lgDg k|Zgx¿ n]lvlbg] / ljb\ofyL{x¿lar 
 5nkmn u/fO{ k|:t't ug{ nufpg'xf];\ . 

 1. s8]{6f eg]sf] s] xf] < o;sf nIf0fx¿s] s] x'g\ < 

 2. el6{j|]6f eg]sf] s] xf] < o;sf nIf0fx¿s] s] x'g\ < 

 tof/L rf6{sf] db\baf6 kmfOnd s8]{6f / ;akmfOnd el6{j|]6fsf] nIf0fx¿af/] yk :ki6 
 kfg'{xf];\ . 

 kmfOnd s8]{6fsf nIf0fx¿ M 

 gf]6f]s8{ x'G5, 6\o"j'n/ ge{sf]8{ x'G5 / kmfl/lGhon luN; l:n6 x'G5 . 

 ;akmfOd el6{j]|6fsf nIf0fx¿ 

 d]?b08 x'G5, :jf;k|Zjf; kmf]S;f], 5fnf jf luN;af6 u5{ . cl:yk~h/nfO{ 
 df+zk]zLn] 9fs]sf] x'G5 . 

 ljb\ofyL{sf] ;ª\Vofsf] cfwf/df 5 ;d"x agfpg] / k|To]s ;d"xnfO{ 5'6\6f5'6\6} 
 hGt'x¿sf] Do'lhod :k]l;d]g / lrq lbO{ u|flkm6L ljlwåf/f 5nkmn u/fpg'xf];\ . 

 ;d"x  -1_ Eofu'tf, ;fnfdfG8/ -:k]l;d]g_ 

 ;d"x -2_ df5f 

 ;d"x  -3_ 5]kf/f], uf]xL -tof/L lrq_, ;k{ -:k]l;d]g_ 
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 ;d"x -4_  r/fx¿sf] lrq rf6{ 

  ;d"x -5_ rd]/f r/f, Xj]n -tof/L lrq_ 

  cfcfˆgf] ;d"xdf k/]sf] Do'lhog :k]l;d]g jf tof/L lrqaf/] 5nkmn u/fpg] / 
ltgLx¿sf] ljz]if nIf0f;lxt juL{s/0f ug{ nufpg'xf];\ . cfjZos lrq ;d]t 
agfO;s]kl5 u|flkm6L ljlwcg';f/ Pp6f ;d"xn] tof/ u/]sf] ;fdu|L csf]{ 
;d"xnfO{ k7fO gk'u s'/fx¿ -pbfx/0f, nIf0fx¿ jf lrqsf] :ki6tf cflb_ yk 
ug{ nufpg'xf];\ . Pjd\ j|mdn] ;a} ;d"xdf ;a} ;d"xn] agfPsf] ;fdu|L 
cjnf]sg ug{ nufpg'xf];\ / cGtdf ;d"xnfO{ lhDdf k/]sf] sfo{ ;d"xsf] 
Pshgf jf ;a}hgfnfO{ cufl8 uO{ k|:t't ug{ nufpg'xf];\ . cfjZos yk 
;'emfj eP lzIfsn] k[i7kf]if0f k|bfg ug'{xf];\ . pbfx/0fsf] nflu ;d"xn] ug]{ 
sfo{  lgDgcg';f/ x'g ;S5 . 

juL{s/0f nIf0fx¿ lrq 

hut M Plgdlnof 

kmfOnd M sf]8]{6f 

;akmfOnd M el6{j|]6f 

Snf; M PlDkmljof 

pbfx/0f M Eofu'tf 

 

 z/L/ cf]l;nf] 5fnfn] 9fs]sf] 
 x'G5 . 

 Rf]kfufF8f cj:yfdf luN;åf/f 
 ;f; km]5{g eg] jo:ssf] 
 cj:yfdf 5fnf / kmf]S;f]af6 
 ;f; km]5{g\ . 

 logLx¿df afx\o uef{wfg 
 x'G5 . cflb . 

-u_ k|ltlaDag, d"Nofª\sg 

1. kmfOnd s8]{6fsf 3  cf]6f nIf0fx¿s] s] x'g\ < 

 2. ;akmfOnd el6{j|]6fsf nIf0fx¿s] s] x'g\ < 

 3. lgDg hGt'x¿sf] b'O{{ d'Vo nIf0f;lxt juL{s/0f ug'{xf];\ . 

  rd]/f, 3f]8f, xfF;, Eofu'tf, df5f, ;d'b|L 3f]8f . 

 4. uf]xLnfO{ Snf; /]lK6lnofdf lsg /flvPsf] xf]nf < 

lbg 7 

nfdv'6\6]sf] hLjg rj|m 

3. ljlzi6 pb\b]Zo, l;sfO ;xhLs/0f lj|mofsnfk / k|ltlaDag 

-s_  ljlzi6 pb\b]Zo 

 (i) nfdv'6\6]sf] z/Ll/s agf]6sf] aofg ug{  

 (ii) nfdv'6\6]sf] hLjg rj|m ljleGg cj:yfx¿ 5'6\ofpg  
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 (iii) nfdv'6\6]sf] hLjg rj|msf] ;lrq aofg ug{  

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

 sIffsf]7fsf] ;]tf]kf6L jf sfnf]kf6Ldf lgDg k|Zgx¿ n]vL lbg] / ljb\ofyL{nfO{ 
 5nkmn u/L pTt/ eGg nufpg'xf];\ . 

(i) nfdv'6\6] slxn] b]vfk5{ < 

(ii) nfdv'6\6]n] s] vfG5 < 

(iii) nfdv'6\6] xflgsf/s ls/f xf] jf kmfObfhgs, lsg < 

 sIffsf ljb\ofyL{nfO{ 3-4 ;d"xdf ljefhg ug]{ / k|To]snfO{ 5'6\6f5'6\6} 
 lgDgfg';f/sf] lj|mofsnfk u/fO{ k|:t't ug{ nufpg'xf];\ . 

 lj|mofsnfk 1 

 nfdv'6\6]sf] z/L/sf] agf]6 ;DaGwL tof/ ul/Psf] lrq sf8{nfO{ ;d"xut ¿kdf 
ljt/0f ug]{ / xft] n]G;sf] dbtn] nfdv'6\6]sf] zf/Ll/s agf]6, 6fpsf], 5ftL, k]6, 
v'6\6fsf] cjnf]sg u/fpg'xf];\ . ;"Idbz{s oGqaf6 nfdv'6\6]sf] 6fpsfsf] 
cjnf]sg u/fpg'xf];\ . cjnf]sg kZrft\ 5nkmn u/fO{ ljleGg efusf] 
gfdfª\sg;lxtsf] lrq sf]g{ nufpg'xf];\ / k|:t't ug{ nufpg'xf];\ . cfjZos 
;xhLs/0f ug'{xf];\ . 

 nfdv'6\6]sf] 6fpsf] 5'6\ofO{ :nfO8df /fVg] Ps yf]kf lUnl;l/g /fvL cjnf]sg 
ug{ nufpg'xf];\ .  

 lj|mofsnfk 2 

 ;ª\sng u/L NofPsf] nfdv'6\6]sf] k'mn, nfef{, Ko'kf;lxtsf] ljs/df ePsf] kfgL 
ljt/0f ug'{xf];\ .nfdv'6\6]sf] k'mn nfef{, Ko'kf cj:yfx¿ xft] n]G;af6 cjnf]sg 
u/L 5'6\ofpg nufpg'xf];\ . Pgf]lkmln;  / So'n]S;nfdv'6\6]sf] km'n cj:yf, nfef{ 
cj:yfsf] a;fO cj:yf -So'n]S;kfgLsf] ;tx;Fu sf]0f agfP/ a;]sf] /  
Pgf]lkmln;sf] nfef{ kfgLsf] ;tx;Fu ;dfgfGt/ eP/ a;]sf]_ tyf b'j} k|sf/sf 
nfdv'6\6]sf] Ko'kfsf] cj:yfaf/] cjnf]sg u/fpg'xf];\ . 

 lj|mofsnfk 3 

 nfdv'6\6]sf] k'mn, nfef{, Ko'kf / jo:s nfdv'6\6]sf] lrq ePsfFlash cardljt/0f 
ug]{ jf So'n]S;nfdv'6\6] / Pgf]lkmln; nfdv'6\6]sf] k'/f hLjg rj|m;lxtsf] tof/L 
rf6{ ljt/0f ug'{xf];\ . ;d"xdf k'mn, nfef{, Ko'kf / jo:saf/] 5nkmn ug{ 
nufpg'xf];\ . k|To]s cj:yfsf] lrq sf]g{ nufpg'xf];\/ ;d"xut ¿kdf k|:t't ug{ 
nufpg'xf];\ . 

 cGtdf lzIfsn] So'n]S; / Pgf]lkmln; nfdv'6\6]sf] hLjgrj|msf cj:yfx¿ / 
k|To]s cj:yfdf nIf0f jf ljz]iftfx¿ ;DaGwL tof/ kfl/Psf] lel8of] jf 
Plgd];g jf hLjgrj|msf] rf6sf] dfWodn] k|i6 kfg'{xf];\ . 
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-u_ k|ltlaDag, d"Nofª\sg 

i. nfdv'6\6] s:tf] 7fpFdf a:g] u5{ < 

ii. nfdv'6\6]n] vfg] vfgf s] xf] < 

iii. nfdv'6\6] slt k|sf/sf x'G5g\ < 

iv. nfdv'6\6]sf] hLjgrj|mdf slt cj:yfx¿ x'G5g\ < tL s] s] x'g\ < 

v. nfdv'6\6]sf] hLJfgrj|mdf kfgLdf x'g] cj:yfx¿ s'g–s'g x'g\ < 

vi. So'n]S; / Pgf]lkmln; nfdv'6\6]sf] nfef{ s;/L 5'6\ofpg' x'G5  < 

vii. nfdv'6\6]sf] hLjg rj|msf] ;lrq j0f{g ug'{xf];\ . 
 

 kl/of]hgf sfo{  

 jiff{sf] ;dodf glhs}sf] kf]v/L, tfn jf l:y/ ¿kdf kfgL hld/xg] 7fpFsf] e|d0f 
ug'{xf];\ /pSt :yfg ePsf] kfgLsf] cjnf]sg u/L ljs/ jf af]tndf kfgL 
lng'xf];\ . -h:fdf nfdv'6\6]sf] k'mn, nfef{, Ko'kf x'G5_ ;ª\sngu/LNofPsf] k'mn, 
nfef{ Ko'kf cjnf]sg ug{'xf];\ . ;fy} jo:s nfdv'6\6]sf] ;d]t cjnf]sg u/L 
nfdv'6\6]sf] hLjgrj|msf] rf6{ agfO{ k|To]s cj:yfsf nIf0fx¿ tof/ u/L sIffdf 
k|:t't ug'{xf];\ . 

 jo:s nfdv'6\6]sf] /fd|/L cjnf]sg u/L o;sf] z/L/sf] agf]6sf] lrq agfO 
gfdfs/0f ug'{xf];\ / sIffdf k|:t't ug'{xf];\ . 

 

lbg 8 nfdv'6\6]af6 x'g] k|lts"n c;/ tyf o;sf] lgoGq0f 

3= ljlzi6 pb\b]Zol;sfO ;xhLs/0f lj|mofsnfk / k|ltlaDag 

-s_ ljlzi6 pb\b]Zox¿ 

 (i) nfdv'6\6]n] ;fg]{ /f]ux¿sf] ;"rL agfpg 

 (ii) kf]yL Pgf]lkmln; nfdv'6\6]n] cf}nf] /f]u ;fg]{ t/Lsfsf] j0f{g ug{  

 (iii) nfdv'6\6]sf] 6f]sfO{af6 aRg tyf o;sf] lgoGq0f pkfox¿atfpg 

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

 sIffsf]7fsf] x/]s a]Grdf Pp6f Pp6f d]6fsf8{ afF8g] . k|To]s a]Grsf] 
 ljb\ofyL{lar 5nkmn u/L nfdv'6\6]n] ;fg]{ /f]ux¿sf] ;"rL agfpg nufpg'xf];\ . 
 cfjZos ;xhLs/0f u/L ljb\ofyL{nfO{ k|:t't ug{ nufpg'xf];\ . 
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 ljb\ofyL{nfO{ ;ª\Vofcg';f/ ;d"x ljefhg ug'{xf];\ . k|To]s ;d"xnfO{ nfdv'6\6] 
 cf}nf] /f]u kf]yL nfdv'6\6]n] ;fg]{ k|lj|mofaf/]df 5nkmn ug{ nufO{{ ;d"xut ¿kdf 
 k|Zg lgdf{0f ug{ nufpg'xf];\ / tftf]s';L{ ljlwcg';f/ k|ltlj|mof lbg nufpg'xf];\ . 

 ljb\ofyL{nfO{ 3-4 ;d"xdf ljefhg ug'{xf];\ .nfdv'6\6]sf] 6f]sfO{af6 aRg / 
 lgoGq0fsf pkfox¿ 5nkmn u/L n]Vg nufpg'xf];\ .;d"xut ¿kdf k|:t't ug{ 
 nufpg'xf];\ . 

 nfdv'6\6]n] km}nfpg] /f]ux¿ / o;af6 aRg] pkfox¿ ;DaGwL tof/ kfl/Psf] 
 lel8of]  k|bz{g ug]{ / ljb\ofyL{nfO{ cjnf]sg ug{ nufO{{ yk s'/fx¿ eP k|:t't 
 ug{ nufpg'xf];\ / cfjZos k[i7kf]if0f k|bfg ug'{xf];\ . 

-u_ k|ltlaDag, d"Nofª\sg 

1. nfdv'6\6]n] s'g s'g /f]ux¿ ;fg]{ u5{ < 

2. Pgf]lkmln; kf]yL nfdv'6\6]n] cf}nf] /f]u s;/L ;fb{5 < aofg ug'{xf];\ . 

3. nfdv'6\6]sf] lgoGq0fsf pkfox¿s] s] x'g\ < 

-3_ kl/of]hgf sfo{ -Project work_ 

 1.  xj{]l/od -Herbarium_ 

 ljb\ofyL{nfO{ kfFr ;d"xdf ljefhg ug'{xf];\ / ljb\ofno glhs}sf] h+un jf 
rp/df e|d0f u/fpg'xf];\ . k|To]s ;d"xnfO{ cfjZos ;fjwfgL ckgfpg' kg]{ 
pkfox¿atfpg'xf];\ . ljb\ofyL{nfO{ ;;fgfla?jfeP h/f;lxt / 7'nf7'nf af]6 
la?jf ePdf kft ;ª\sng ug{ nufpg'xf];\ . sIffsf]7fdf NofPkl5 va/ 
klqsfdf ldnfP/ Pskl5 csf]{ /fVg nufpg'xf];\ / dflyaf6 df]6f] lstfj jf 
ux|f}F j:t'n] lyRg nufpg'xf];\ . 4-5 lbgkl5 kN6fpg] la?jfsf] kft jf af]6df 
sfnf] ePsf] 5 eg] /fd|f] x'Fb}g . k"0f{ ¿kdfkfgL afkm ag]/ af]6 la?jf 
;'s]kl5,  A-4 ;fOhsf] k]k/df -sf8{jf]8{_lardf  ;]n 6]kn] 6fF:g 
nufpg'xf];\  / o;sf] juL{s/0f / nIf0fx¿ xj]{l/od a'sdf tof/ kfg{ 
nufpg'xf];\ . 

-ª_ k|fljlws zAbfjnL 

 (i) leleKof/; -viviparou-s) M – ;f]e}m aRrf hGdfpg] hLj 

 (ii) cf]leKof/; -Oviparou-s) M–km'naf6 aRrf hGdfpg]  

 (iii) df]gf]sf]6L ln8\g; -Monocotyledou-s)M– lapdf Pp6f dfq sf]l6ln8g ePsf]  

 (iv) 8fOsf]6Lln8g; -Dicotyledon-s)M– lapdf b'O{{  cf]6f sf]l6ln8g;  ePsf]          

 -v) Go"dfl6s af]g -Pneumatic bone_M– vf]j|mf] xf8 

 -vi) ;]kmfnf]yf]of{S;-Cephalothorax_ M– 6fpsf] / 5ftL hf]l8Psf] cª\u  
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 -vii) k]8n -Paddle_M– Xj]nsf] kv]6f  

-r_ ;Gbe{ ;fdu|Lx¿ 

 -A text book of Botany : AC dutta 

 -  A Text book of biology : Arbinda Keshari 

 -  A text book of zoology : Subharatna Shakya 

 -k|lzIfs lgb]{lzsf z}lIfs hgzlSt ljsf; s]Gb|  

k|of]u g+ M @@ 

!= zLif{s M cNuLsf] jgfj6sf] cjnf]sg u/L lrq sf]/L juL{s/0f ug{  

@=  cfjZos ;fdu|Lx¿ Mljs/, lg8n, :nfO8, sDkfpG8 dfOqmf]:sf]k, se/ l:nk 

#=  l;b\wfGt -Theory_ :cNuL Ps sf]lifo jf ax'sf]lifo x'G5g\ . oL jg:kltx¿xl/ts0fo'SQ  
x'g] ePsf n]:jkf]lift -Autotroph_ x'G5g\ . kf]v/L gbL, lRf;f] 7fpFdf kfOG5g\ . 
SnfdfO8f]df]g;, eNeS;, :kfO/f]ufO/f cflb cNuLsf pbfx/0f x'g\ .  

$=  ljlw  

 kf]v/L, tfn jf gbLjf6 cNuL -n]p_ ljs/df kfgL;lxt lng]  

 ;kmf :nfO8df lg8nsf] d2tn] ;fgf] TofGb«f -lkmnfd]G6_ lng]  

 ;"Idbz{s oGqdf kmf]s; ldnfpg]  

 :nfO8nfO{ :6]hdf /fvL se/ l:nkn] c8\ofpg]  

 ;j{k|yd sd kfj/df cjnf]sg ug]{ To;kl5 high power df cjnf]sg ug'{xf];\ . 

 gfdfª\lst lrq sf]g{] tyf juL{s/0f  ug'{xf];\ . 

%=  lgisif{ -Conclusion_  

 n]p -spirogyra_ /f} h:tf dl;gf TofGb«f x'G5g\, h'g jx'sf]lifo / xl/of] -Snf]/f]lkmn_ 
 x'G5 . 

^=  ckgfpg'kg]{ ;fjwfgL  

 kf]v/L, tfnsf] 5]pjf6 /f}h:tf] TofGb«fx¿ ljs/df ;ª\sng ug]{, n]p lrKnf] x'g] 
 x'Fbf xf]; ug'{k5{ . 

k|of]u g+ @#          

!=  zLif{s M 9f8 gePsf hgfj/x¿sf] lrqfª\sg u/L juL{s/0f ug{  

@=  cfjZos ;fdu|Lx¿ M 9f8 gePsf hgfj/x¿sf] Do'lhod :k]l;d]g, -;fOsg, xfO8«f, 
h]nLlkm;, 6]kjd{, u8\of}nf, P:s]l/h, lem+u]df5f, cS6f]k;, tf/fdf5f, k|of]ufTds k'l:tsf, 
l;;fsnd, O/]h/, :s]n, s6/ cflb  
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#=  ljlw M  

 9f8 gePsf hgfj/x¿sf] Do'lhod :k]l;d]g jf lrqrf6{ cjnf]sg ug{]  

 Kf|of]ufTds k'l:tsfsf] bfofFlt/ gfdf+lst lrq sfg]{ / afFoflt/ juLs/0f / 
 nIf0fx¿n]Vg'xf];\ . -lbg 5}7f}+sf] 9fFrfcg';f/_ 

 lrq sf]bf{ ;a} hgfj/sf] ;a} efux¿ :ki6 b]lvg] u/L l;;fsndn] agfpg]  

 

Kf|of]u g+ M @$ 

!=  zLif{s M nfdv'6\6]sf]  hLjg rj|msf] lrq sf]/L juL{s/0f ug{  

@=  l;b\wfGt M nfdv'6\6] xflgsf/s ls/f xf] . o;n] cf}nf] /f]u, xfTtLkfOn] /f]u, 8]ª\u' /f]u 
;fb{5 . o;nfO{ k"0f{ ¿kdf lgoGq0f ug{ o;sf] hLjgrj|mdf x'g] rf/ cf]6} cj:yfsf] 
af/]df k"0f{ 1fg ePdf o;nfO{ lgoGq0f ug{ ;lsG5 . nfdv'6\6]sf] hLjgrj|msf rf/ 
cf]6f cj:yfx¿M km'n, nfef{, Ko'kf / jo:s x'G5g\ . km'n, nfef{ / Ko'kf kfgLdf /x]sf 
x'G5g\ eg] jo:s egL hldgdf j:g] u5{ . 

#=  cfjZos ;fdu|L 

nfdv'6\6] ljleGg cj:yf ePsf] kf]v/Lsf] kfgL, ljs/, x\of08n]G;, nfdv''§]sf] k"0f{ hLjg 
rj|m ePsf] lrq . k|of]ufTds k'l:tsf, l;;fsnd, O/]h/, s6/, :s]n cflb  

$=  ljlw  

 glhs}sf] kf]v/L, tfn, l:y/ ¿kdf kfgL hd]sf] 7fFpdf -udL{ofddf_ cjnf]sg 
 u/L nfdv'6\6]sf] km'n, nfef{ / Ko'kfsf] cjnf]sg ug'{xf];\ . 

 pStnfdv'6\6]sf] ljleGg cj:yf km'n,nfef{, Ko'kf ePsf] kfgL ljs/df lng'xf];\ . 

 Pgf]lkmln; jf So'n]S; s'g nfdv'6\6]sf] km'n, nfef{ jf Ko'kf xf] cjnf]sg ug]{ / 
 nfdv'6\6]sf] hLjgrj|msf] cj:yfx¿ ePsf] lrq rf6{ ;d]t cjnf]sg ug'{xf];\ . 

 Kf|of]ufTds k'l:tsfdf / rf6{ k]k/df nfdv'6\6]sf] hLjgrj|msf cj:yfx¿sf] 
 ;kmf lrq :s]n, l;;fsnd, O/]h/, s6/ cflbsf] ;xfotfn] agfpg] / gfdfs/0f 
 ug'{xf];\ . 

 Kf|of]ufTds k'l:tsfsf] afFoflt/ nfdv'6\6]sf] juL{s/0f ug'{xf];\ . 
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PsfO 17   hLjx¿sf] cg's"ntf               
cg'dflgt 3G6L–6 -;}b\wflGts 5 + k|of]ufTds 1 _ 

!=  l;sfO pknlAw 

 -s_ la?jf / hgfj/sf] cg'sntf pbfx/0f;lxt j0f{g ug{  

 -v_ ;'Id hLjx¿ -efO/;, AofS6]l/of, kmGhfO{ / k|f]6f]hf]jf_ sf] ;fdfGo kl/ro lbO{   
 logLx¿af6 x'g] /f]ux¿sf] ;"rL tof/ ug{  

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

lbg ljifo j:t' l;sfO ;fdu|Lx¿ 

!= kfgLdf cg's"ntf 

(Aquatic 
adaptation) 

-s_ ;ª\slnt ljleGg lsl;dsf hnLo jg:kltx¿ 
 sdn, hns'DeL, xfOl8«nf, n]Dgf, lkl:6of cflb  

-v_ df5fsf] Do'lhod :k]l;d]g, tof/L rf6{ k]k/, 
 d]6fsf8{, ˆnf; sf8{ . 

@= hldgdf cg's"ntf 

(Terrestrial 
adaptation) 

-s_  ldhf]kmfO6;\ la?jf -;'Gtnf, cfFksf] xfFuf, nx/,  
 l;pF8L, l3p s'df/L_ 

-v_ pF6sf] lrq, afh, lrnsf] lrq, lrt'jf, 
 sf7kmf]?jf ;f/;sf] lrq ePsf] Flash card, 
 d]6fsf8{ cflb  

#= AofS6]l/of 

(Bacteria) 
-s_ ljleGg lsl;dsf AofS6]l/of ePsf] ˆnf; sf8{, 
 d]6fsf8{, k/dfg]G6 :nfO8\;, ;"Idbz{soGq . 

$= kmGhfO{ -Fungi_ -s_ ;ª\sng ul/Psf Rofp, 9';L, tof/L rf6{k]k/, 6]k 
 cflb  

%= efO/; / k|f]6f]hf]jf 

(Virus and 
Protozoa) 

-s_  AofS6]l/of]km]; efO/;sf] lrq  

-v_ ljleGg lsl;dsf efO/;sf] ˆnf;sf8{, cldjf, 
 kf/fd]l;od o'lUngfsf] Flash card cflb . 

^ k|of]ufTds sfo{ sf8{l;6 k]k/, l;;fsnd, :s]n cflb  
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#=  ljlzi6 pb\b]Zox¿,l;sfO ;xhLs/0f lj|mofsnfk / k|ltlaDag 

 lbg – 1  

kfgLdf cg's"ntf -Aquatic adaptation_ 

-s_ ljlzi6 pb\b]Zox¿ 

 -c_ hnLo cg's"ntfsf kl/efiff pbfx/0f;lxt j0f{g ug{  

 -cf_ hnLo la?jfx¿sf] k|sf/ / ltgLx¿sf] cg's"ntfx¿ nIf0fx¿ aofg ug{  

 -O_  hnLo hgfj/x¿sf] cg's"ntfsf nIf0fx¿ klxrfg ug{  

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

 sIff sf]7fsf] ;]tf]kf6L jf sfnf]kf6Ldf lgDg k|Zgx¿ n]lv lbg] / ljb\ofyL{x¿lar 
 5nkmn u/fO{ pQ/ eGg nufpg'xf];\ . 

  -c_ df5fn] s]af6 ;f; km]5{ < 

  -cf_ pF6sf]v'6\6f lsg km/flsnf] x'G5 < 

  -O_ hns'DeLsf] xfjf hDdf ug]{ tGt' x'G5 < lsg < 

  -O{_     cg's"ntf eg]sf] s] xf] < 

 ljb\ofyL{af6 k|fKt k|ltlj|mofx¿nfO{ ;d]6\b} lgisif{ k|:t't ug]{ M df5fn] luN;af6 
;f; km]5{, pF6sf] v'6\6f -Toe-s) km/flsnf] x'G5 h;n] ubf{ afn'jfdf ;lhnf];Fu 
lxF8\g ;S5 .hfns'DeLsf] xfjf hDdf ug]{ tGt' x'G5 h:n] ubf{ kfgLdf t}l/G5 
.jftfj/0fdf ldn]/ a:g ;Sg] ;hLjx¿sf] IfdtfnfO{ cg's"ntf elgG5 .  

 sIffsf ljb\ofyL{nfO{ ;ª\Vofsf] cfwf/df #–$ ;d"x agfpg] / lgDg 
lj|mofsnfk5'6\6f5'6\6} u/fO{ k|:t't ug{ nufpg'xf];\ . 

 lj|mofsnfk !M kfgLdf t}/g] la?jf 

 ljb\ofyL{sf] ;d"xnfO{ kfgLdf t}l/g] la?jfx¿hns'lDe, sdnsf] lrq ePsf] Flash 
card jf kf]v/L, tfn glhs}af6 ;ª\sng u/]sf] hns'lDe, n]Dgf cflb ljt/0f 
ug'{xf];\ . cfjZos ;xhLs/0f ub}{ ljb\ofyL{nfO{ cjnf]sg tyf cWoog 
u/fpg'xf];\ .pStla?jfx¿sf] lrq sf]/L cg's"ntfsf nIf0fx¿ n]Vg nufpg'xf];\ / 
k|:t't ug{ nufpg'xf];\ . 

lj|mofsnfk @ M kfgL d'lg /xg] la?jf 

 ljb\ofyL{sf] ;d"xnfO{ xfOl8«nf, Eofn]:g]l/ofsf] la?jf ljt/0f ug'{xf];\ . pSt 
la?jfsf] h/f, kft, sf08 cjnf]sg tyf cWoog ug{ nufpg'xf];\ . pSt kfgL 
leq x'g] la?jfx¿sf] lrq agfO{ cg's"ntfsf nIf0fx¿ n]Vg nufpg'xf];\ / k|:t't 
ug{ nufpg'xf];\ . 
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lj|mofsnfk # M peor/ la?jf 

 ljb\ofyL{sf] ;d"xnfO{ ;lh6]l/of, h'l;of la?jfsf] lrq jf kf]v/Laf6 ;ª\sng ul/ 
NofPsf] la?jf tL la?jfx¿ ljt/0f ug'{xf];\ . la?jfx¿sf] cWoog tyfcjnf]sg 
ug{ nufpg'xf];\ .cfjZos ;xhLs/0f ug'{xf];\ . oL la?jfx¿sf] cg's"ntfsf 
nIf0fx¿ n]vL lrq sf]g{ nufpg'xf];\ / k|:t't ug{ nufpg'xf];\ . 

lj|mofsnfk$ hnLo hgfj/ -df5f_ 

 ljb\ofyL{sf] ;d"xnfO{ df5fsf] Do'lhod :k]l;d]g ljt/0fug'{xf];\ . df5fsf] cWoog 
tyf cjnf]sg ug{ nufpg'xf];\ . df5fsf] cg's"ntfsf nIf0fx¿ lrq;lxt k|:t't 
ug{ nufpg'xf];\ / cfjZos k[i7kf]if0f k|bfg ug'{xf];\ . 

-u_ d"Nofª\sg÷k|ltlaDag 

 la?jfsf] kfgLdf cg's"ntf eg]sf] s] xf] < 

 Hydrophyteseg]sf] s] xf] < xfO8«f]kmfO6\; slt lsl;dsf x'G5g\ < 

 hns'DeL, xfOl8«nfsf cg's"ntfsf nIf0fx¿s] s] x'g\ < 

 hnLo hgfj/n] Zjf;k|Zjf; s;/L u5{g\ < 

 hnLo hgfj/x¿sf] cg's"ntfsf nIf0fx¿ s] s] x'g\ < 

 hnLo la?jfx¿ kfgLdf t}/g s;/L ;Dej ePsf] xf]nf < 

 hnLo la?jfx¿n] vfgf s;/L tof/ kf5{g\ < 

 

lbg M @ hdLgdf cg's"ntf 

#=  ljlzi6 pb\b]Zo, l;sfO ;xhLs/0f lj|mofsnfk / k|ltlaDag, d"Nofª\sg 

-s_  ljlzi6 pb\b]Zo 

 (i) hdLgdf x'g] la?jfsf cg's"ntfsf nIf0fx¿ pbfx/0f;lxtj0f{gug{  

 (ii) hdLgdf x'g] hgfj/x¿sf] cg's"ntfsf nIf0fx¿ pbfx/0f;lxtj0f{gug{  

-v_ lzIf0f l;sfO lj|mofsnfk 

 lj|mofsnfk ! 

 sIffsf]7fsf ljb\ofyL{nfO{ cfjZostfcg';f/ ;d"xdf ljefhg ug'{xf];\ . k|To]s 
;d"xnfO{ 5'6\6f5'6\6} nx/] la?jf -Climber-s), cf]l;nf] jf;:yfgdf x'g] la?jf -
mesophyte-s) h:t} cfFk, ;'Gtnfsf] xfFuf, ;'Vvf 7fpFdf x'g] la?jfx¿ h:t} £o"–
s'df/L, l;p8L ljt/0f ug'{xf];\ . pSt la?jfx¿sf] sf08, kftsf] cjnf]sg tyf 
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cWoog ug{ nufpg'xf];\ . cfjZos ;xhLs/0f u/L tL la?jfx¿sf] cg's"ntfsf 
nIf0fx¿ n]Vg nufpg'xf];\ . k|To]s ;d"xnfO{  kfn}kfnf] k|:t't ug{ nufpg'xf];\ . 

 hldgdf kfOg] la?jfx¿sf] cg's"ntf ;DaGwL lel8of] jf Plgd];g k|bz{g ug]{ / 
ljb\ofyL{nfO{ cjnf]sg ug{ nufO{{ cg's"ntfsf yk nIf0fx¿ tyf pbfx/0fx¿sf] 
l6kf]6 tof/ kfg{ nufO{{ k|:t't ug{ nufpg'xf];\ / lzIfsn] yk k[i7kf]if0f k|bfg 
ug'{xf];\ . 

lgisif{ M nx/] la?jfx¿ sfqmf], km;L{, l;dL h:tf la?jfx¿sf] 6]lG8«n -Tendril_ x'G5 
h:sf] dåtn] cGo la?jfdf a]l/P/ a9\g] u5{g\ . ldhf]kmfO/; la?jfsf] h/f, sf08 
ljsl;t x'G5 . ef:s'n/ tGt'sf] ljsf; ePsf] x'G5, kft km/flsnf] x'G5 h:n] ubf{ 
pT:j]bg lj|mof a9L x'G5 . ;'Vvf 7fpFdf x'g] la?jfsf] h/f ljsl;t x'G5 . d?e"lddf 
kfOg] la?jfx¿sf] kft ;fF3'/f] jf sfF8fdf kl/0ft ePsf] x'G5 h:n] ubf{ pT:j]bg lj|mof 
sd x'G5 . sf08 y]Krf] /l;nf] / jfSnf] af]qmfn] 9fs]sf] x'G5 . :6f]df6f ulx/f] efudf 
x'G5 h:n] ubf{ pT:j]bg x'gaf6 arfpF5 . 

 lj|mofsnfk @ 

 sIffsf ljb\ofyL{sf] k|To]s a]Grdf sf7 kmf]?jf, pF6, lrt'jf, nf]vs]{, d';f, lrn 
cflbsf] lrq ljt/0f ug'{xf];\ . k|To]s a]Grdf ePsf] ljb\ofyL{nfO{ 5nkmn u/L tL 
hGt'x¿sf] cg's"ntfsf nIf0fx¿ n]Vg nufpg'xf];\x/]s a]Grdf uO{ ;xhLs/0f 
ug]{ / k|To]s a]Graf6 Ps hgf ljb\ofyL{nfO{ k|:t't ug{ nufpg'xf];\ . 

 hldg hgfj/x¿sf] cg's"ntf ;DaGwL tof/ kfl/Psf] lel8of] jf Plgd];g k|bz{g 
ug'{xf];\ . ljb\ofyL{nfO{ cjnf]sg ug{ nufO{{ yk a'Fbfx¿ l6kf]6 ug{ nufpg'xf];\ / 
k|:t't ug{ nufpg'xf];\ ;fy} lzIfsn] cfjZostfcg';f/ k[i7kf]if0f k|bfg ug'{xf];\ . 

-u_ d"Nofª\sg÷k|ltlaDag 

 ;'Vvf jf d?e"lddf kfOg] la?jfsf cg's"ntfsf nIf0fx¿ eGg'xf];\ . 

 lgDg la?jfx¿sf] @–@ cf]6f cg's"ntfsf nIf0fx¿ n]Vg'xf];\ .  

 cfFk, s]/fp, sfj|mf], l;pF8L, u'nfa 

 lgDg cg's"ntfsf nIf0fx¿sf] cfwf/df hGt' tyf ag:kltsf] gfd n]Vg'xf];\ . 

 -s_ sf7 kmf]g{, Kjfn agfpg ;Sg] r'Rrf] ltvf] / alnof] x'G5 . 

 -v_ v'6\6f nfdf], alnof] / bf}8g ;Sg] x'G5 . 

 -u_ hf8f]af6 aRg z/L/ nfdf] tyf afSnf] / afSnf] /f}+n] 9flsPsf] x'G5 . 
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lbg # 

AofS6]l/of -Bacteria_ 

#= ljlzi6 pb\b]Zo, l;sfO ;xhLs/0f lj|mofsnfk / k|ltlaDag 

-s_ ljlzi6 pb\b]Zo 

 (i) AofS6]l/ofsf] kl/ro lbO{ o;af6 x'g] ljleGg lsl;dsf /f]ux¿sf] ;"rL tof/  
ug{  

 (ii) AofS6]l/ofsf] dxTTj aofg ug{ 

 (iii) AofS6]l/on /f]usf] lgoGq0f ug]{ pkfox¿ atfpg  

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

 lj|mofsnfk ! 

 sIffsf]7fsf] ;]tf]kf6L jf sfnf]kf6Ldf lgDg k|Zgx¿ n]vL 5nkmn u/fpg] . 

  c_ b'waf6 bxL s;/L aG5 < 

  cf_ Ifo/f]u s] sf/0fn] x'G5 < 

 ljb\ofyL{n] k|:t't u/]sf s'/fx¿nfO{ ;d]6\b} lgDg lgisif{ lbg] M b'waf6 bxL 
NofS6f]Jol;n; / Pl;8Llkmn; AofS6]l/ofn] agfpF5 . Ifo/f]u Kofl;n; 
6\o'a/s'nf]l;;sf] sf/0fn] x'G5 . 

lj|mofsnfk @ 

 ljleGg lsl;dsf AofS6]l/ofx¿ -Aofl;n;, 6\o"j/Snf]l;;, lela|of]sn]/f, 
l:kl/lnod_ cflbsf] lrq sf8{ ljt/0f ug'{xf];\ .ljb\ofyL{lar 5nkmn u/fO k|:t't 
ug{ nufpg'xf];\ / AofS6]l/ofsf] tof/L rf6{sf] dbtn] AofS6]l/of kl/roaf/]df yk 
k|i6 kfl/lbg'xf];\ . 

 sIffsf]7fsf] k|To]s a]Grdf AofS6]l/on /f]ux¿ l6=lj=, cfpF, emf8fkvfnf, 
lgdf]lgof, d]lgGhfOl6;, l66fg;, s'i7/f]u, wft'/f]usf] lrqljt/0f ug]{ / oL 
/f]ux¿ s'g AofS6]l/ofaf6 x'G5 egL 5nkmn u/fpg'xf];\ . cfjZos ;xhLs/0f 
ug]{ / ljb\ofyL{nfO{ k|:t't ug{ nufpg'xf];\ . 

lj|mofsnfk # 

 AofS6]l/of]sf] dxTTj tyf AofS6]l/on /f]ux¿sf] /f]syfdsf] pkfox¿ ;DaGwdf 
tof/ kfl/Psf] lel8of] jf Plgd];g k|bz{g ug{] / ljb\ofyL{nfO{ cjnf]sg ug{ 
nufO{{ dxTTj / /f]ux¿sf] /f]syfdsf pkfox¿ ;DaGwdf ;"rL tof/ ug{ nufO{{ 
k|:t't ug{ nufpg'xf];\ / cfjZostfcg';f/ yk k[i7kf]if0f k|bfg ug'{xf];\ . -
dlN6d]l8of k|f]h]S6/sf] Joj:yf geP lrq jf rf6{sf] d4tn] 5nkmn ug{ nufO{{ 
k|i6 kfg]{_ 



221 

-u_ k|ltlaDag, d"Nofª\sg 

 JofS6]l/ofn] km}nfpg] /f]ux¿sf] gfd eGg'xf];\ . 

 AofS6]l/oaf6 x'g] kmfObf / a]]kmfObf s] s] x'g\, n]Vg'xf];\ . 

 

lbg $ kmGhfO{ -Fungi_ 

#= ljlzi6 pb\b]Zo,  l;sfO ;xhLs/0f lj|mofsnfk / k|ltlaDag 

-s_ ljlzi6 pb\b]Zo 

 (i) kmGhfOsf] kl/ro lbg 

 (ii) kmGhfOaf6 x'g] kmfObf / j]kmfObfx¿ j0f{g ug{  

 (iii) kmGhfO{sf] lgoGq0f ug]{ pkfox¿ atfpg 

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

 lj|mofsnfk ! 

 sIffsf]7fsf] ljb\ofyL{nfO{ ;ª\Vofcg';f/ cfjZos ;d"x agfpg] / k|To]s  ;d"xdf 
Ps–Ps cf]6f d]6fsf8{ljt/0f ug]{ / x/]s ;d"xdf cfkm'n] b]v]sf] Rofp,  9';Lsf] gfd 
5nkmn u/L n]Vg nufpg'xf];\/ ;a} ;d"xaf6 k|:t't ug{  
 nufpg'xf];\ . 

 ;ª\slnt ljleGg lsl;dsf Rofp, 9';L k|To]s ;d"xdf ljt/0f ug'{xf];\ . Rofpsf] 
 aflx/L agf]6sf] cjnf]sg tyf 5nkmn u/fpg] / Rofpsf] lrq agfO{, kfOn;, 
 :6fOk, luN; gfdfª\sg ug{ nufpg'xf];\ / k|:t't ug{ nufpg'xf];\ . 

 lj|mofsnfk @ 

 ljb\ofyL{sf] k|To]s ;d"xnfO{ Go'Hflk|G6k]k/, ;fOgk]g jf dfs{/ / :s]n ljt/0f 
 u/L kmGhfO{sf] dxTTj tyf kmfObf, kmGhfO{af6 x'g] a]kmfObf / kmGhfO{sf] 
 lgoGq0fsf pkfox¿ ;DaGwdf 5nkmn u/L lgifsif{ k|:t't ;d"xut ¿kdf  ug{ 
 nufpg'xf];\ . 

 ljBfyLx¿n] k|:t't u/]sf cg'ejx¿nfO{ ;d]6\b} lzIfsn] yk k[i7kf]if0f k|bfg 
 ug'{xf];\ . 

-u_ k|ltlaDag, d"Nofª\sg 

 kmGhfO{ eg]sf] s] xf] < 

 kmGhfO{af6 x'g] kmfObfx¿s] s] x'g\ < 

 kmGhfO{af6 x'g] a]kmfObfx¿ s] s] x'g\ < 

 kmGhfO{ lgoGq0fsf pkfox¿s] s] x'g\ < 
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 kmGhfOnfO{ :ofk|f]kmfO6\; elgG5, lsg < 

 kl/of]hgf sfo{ M  

Rofpv]tL u/]sf] 7fpFsf] e|d0f ug'{xf];\ . Rofpsf] v]tL ug]{ tl/sf, dxTTj ;DaGwdf 
Rofpv]tL ug]{ lj1;Fu ;f]wvf]h u/L k|ltj]bg tof/ u/L sIffdf k|:t't ug'{xf];\ . 

 

lbg %  

efO/; / k|f]6f]hf]jf 

 #=  ljlzi6 pb\b]Zo, l;sfO lj|mofsnfk / k|ltlaDag 

 -s_  ljlzi6 pb\b]Zox¿ 

 (i) efO/;sf] kl/ro lbO{ o;sf] agf]6sf] j0f{g ug{  

 (ii) efO/;sf] juL{s/0f ug{  

 (iii) efO/; /f]ux¿ ;g]{ tl/sf / o;sf] lgoGq0f pkfox¿ j0f{g ug{  

 (iv) k|f]6f]hf]jfsf] kl/ro / o;n] ;fg]{ /f]ux¿sf] ;"rL agfpg 

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

 lj|mofsnfk 1 

 sIffsf]7fsf] ;]tf]kf6L jf sfnf]kf6Ldf ?3f vf]sL s] sf/0fn] x'G5 < 5nkmn u/L 
ljb\ofyL{nfO{ eGg nufpg'xf];\ . 

 hgfj/ efO/;, jg:klt efO/; / AofS6]l/of]km]h efO/;sf] gfd, o;n] ;fg]{ 
/f]usf] gfd / lrq ePsf] Kfm\nf; sf8{ ljt/0f ug'{xf];\ . 

 k|To]s efO/;sf] cfsf/, agf]6sf] 5nkmn u/fpg'xf];\ . AofS6]l/of]k]mh efO/;sf] 
agf]6sf] af/]df / cGo efO/;sf] af/]df ;xhLs/0f ug]{ / k|i6 kfg'{xf];\ . 
ljb\ofyL{nfO{ efO/;sf] juL{s/0f u/L k|:t't ug{ nufpg'xf];\ . 

 

 

 

 

 

 lj|mofsnfk 2 

 ljb\ofyL{sf] ;d"xdf rf6{k]k/, ;fOgk]g, :s]n cflb ljt/0f u/L efO/;n] ;fg]{ 
 /f]ux¿ / o;sf] lgoGq0fsf] pkfox¿;DaGwL 5nkmn u/fpg'xf];\ .rf6{ k]k/df 

kf]lnof] /f]u 

=========================== 

kf]lnof] efO/; 

 

;'tL{df nfUg] /f]u 

=========================== 

;fOgf]km]h 

AofS6]l/of 

=========================== 

AofS6]l/of]km]h 
efO/; 
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 5nkmn ePsf] s'/fx¿ n]Vg nufO{{ ;d"xut ¿kdf k|:t't ug{ nufpg'xf];\ / 
 lzIfsn cfjZos ;'emfjx¿ Kf|:t't ug'{xf];\ . 

 lj|mofsnfk 3 

 ljb\ofyL{nfO{ ltg ;d"xdf ljefhg u/L ;"Idbz{s oGq, cldjf, kf/fd]l;od 
 o'lUngf / KnfHdf]l8od :nfO8 / tL hLjx¿sf] lrq ljt/0f ug'{xf];\ . 

 ;"Idbz{s oGqsf] ;xfotfaf6 tL hLjx¿sf] cjnf]sg ug{ nufpg'xf];\ / 
 ljt/0f ul/Psf] lrq;Fu t'ngf ug{ nufpg'xf];\ . 

 logLx¿sf] zf/Ll/s agf]6 / logLx¿n] ;fg]{ /f]ux¿sf] af/]df 5nkmn 
 u/fpg'xf];\ . lzIfs ;xhLs/0f ug'{xf];\ . ;Gbe{ ;fdu|Lsf] ¿kdfkf7\ok':tssf] 
 d4tn] k|f]6f]hf]jgx¿n] ;fg]{ /f]ux¿sf] jf/]df 5nkmn u/L ;"rL agfpg 
 nufpg'xf];\ . ljb\ofyL{nfO{ k|:t't ug{ nufpg'xf];\ . yk cfjZos k[i7kf]if0f k|bfg 
 ug'{xf];\ . 

-u_ k|ltlaDag, d"Nofª\sg 

1= efO/; eg]sf] s] xf] < AofS6]l/of]km]h efO;sf] lrq agfO{ gfdfª\sg ug'{xf];\ . 

2= efO/; slt lsl;dsf] x'G5 < pbfx/0f;lxt n]Vg'xf];\ .  

3= efO/;n] hGt'df s'g–s'g lsl;dsf] /f]ux¿ ;fb{5, ;"rL agfpg'xf];\ . 

4= efO/; / k|f]6f]hf]jf k/hLjLaf6 x'g] /f]ux¿lar t'ngf ug'{xf];\ . 

-3_ kl/of]hgf  

 If]q e|d0f -Field trip_ 

 6f]nL g]tf;lxtsf] ljb\ofyL{sf]4-5 ;d"x agfpg] . 

 ljb\ofno glhs}sf] kf]v/L, s'jf, gbL, tnfp jf l;Df;f/sf] e|d0f u/fpg'xf];\ . 

 k|To]s ;d"xnfO{ sdnsf] k'mn, xfOl8«nf, hns'DeL, n]p, ;flh6]l/of, n]Dgf cflb 
 ;ª\sng ug{ nufpg'xf];\ . 

 ;ª\sng ul/Psf ;fdu|Lx¿sf] cg's"ntfsf u'0fx¿ cjnf]sg tyf 5nkmn u/fO{ 
 lrq agfpg nufpg'xf];\ / cg's"ntfsf u'0fx¿s]f ;rL tof/ kfg{ nufO{ k|:t't 
 ug{ nufpg'xf];\ . 

?3f vf]sLsf] ;j]{If0f 

(i) sIffsf ljb\ofyL{sf] 4-5 cf]6f ;d"x lgdf{0f ug'{xf];\ . 

(ii) k|To]s ;d"xsf kl/jf/df ?3fvf]sL nfu]sf] dflg;sf] tYofª\s ;ª\sng ug{  
 lgb]{zg lbg'xf];\ .  
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(iii) ?3fvf]sL nfUbf b]vfkg]{ nIf0fx¿, o;sf] cjlw, k|fs[lts ¿kdf ul/g] pkrf/      
 ;DaGwL ljj/0f tof/ ug{ nufpg'xf];\ . 

(iv) sIffsf]7fdf ;d"xut ¿kdf k|:t't ug{ nufpg'xf];\ . 

5. yk cWoog ;fdu|Lx¿ 

 hldgsf la?jfx¿nfO{ b'O{{  cf]6f ;d"xdf ljefhg ul/Psf] 5 . lt x'g 
 ldhf]kmfO6; -mesophyte-s) / h]/f]kmfO6; -Xerophuyte-s) 

 ldhf]kmfO6; la?jfx¿ h/f / sf08 /fd|/L ljsf; ePsf] x'G5 To:t} u/L 
 hfOnd / ˆnf]Odsf] klg ljsf; ePsf] x'G5 . z/L/df a9L ePsf] kfgL pT:j]bg 
 lj|mofaf6 -Transpiration_ aflx/ kmfN5 . cfFk, ;'Gtnf, wfg, ux'F, ;fn cflb 
 o;cGtu{t kb{5g\ . 

 ;'Vvf / a9L udL{ x'g] 7fpFdf x's{g],a9\g] jg:kltx¿nfO{ h]/f]kmfO6\;  
 -xerophyte-s)elgG5 . 

 h]l/s -xeric_ jg:kltnfO{ desertplantklg elgG5 . oL jg:kltsf] h/f ljsl;t 
 -well developed_ x'G5, h/fdf y'k|} root hairs x'G5 . h/f hldgsf] lgs} 
 ulx/fOdf k'u]sf] x'G5 h:n] kfgL ;f]:g d4t u5{ . la?jfx¿ e'mKk k/]sf] emf8L 
 x'G5 / af]j|mf afSnf] x'G5 . h:fn] pT:j]bg lj|mofnfO{ 36fpF5 . 

 l;pF8L h:tf jg:kltsf] kft sf9fdf kl/0ft ePsf] xG5 . sf08f r]K6f] afSnf], 
 /l;nf] / xl/of] x'G5 .kft afSnf] So'l6sn -Cuticle_ n] 9fs]sf] x'G5, h:fn] 
 pT:j]bg -Transpiration_ b/ 36fpF5 . 

 :6f]df6f -stomato_ ulx/f] efudf x'G5 h:n] pT:j]bg -transpiration_ sd x'g 
 dbt u5{ . 

 hldgdf x'g] hgfj/x¿sf] cg's"ntfsf] cfwf/df lgDg lsl;dsf x'G5g\ . 

i_ s;f]{l/on -cursorial animal_M o;cGtu{t d[u, xl/0f, l;+x, s's'/, 3f]8f 
 bf}8g ;Sg] hgfj/x¿ kb{5g\ . logLx¿sf] z/L/ nfDrf], v'6\6f -Limb-s) 
 nfdf] / alnof] x'G5 . 

ii_ kmf];f]l/on -Fossorial animals) M o;cGtu{t b'nf]leq a:g] hgfj/x¿ h:t} 
 v/fof], d';f, 5'r'Gb|f] cflb kb{5 . logLx¿sf] 6fpsf] ;fgf] / r'Rrf] k/]sf] 
 x'G5, xft v'6\6f 5f]6f] / zlStzfnL kGhf -claw-s) x'G5 . 

(iii_ cjf]{l/on -Arboreal animals) M ?vdf r9\g ;Sg] hgfj/x¿ o;cGtu{t 
 k5{g, h:t} nf]vs]{, Sofd]lnog cflb  5ftLsf] df+zk]zL alnof] x'G5 . 
 clerical / scafula /fd|/L ljsf; ePsf] x'G5 . 

(iv) Pl/on -Aerial animals) M o;cGtu{t ls/f, k'tnL, r/fx¿ kb{5g\ . 
 logLx¿sf] z/L/ nfDrf] -streamlined_ x'G5 . h:n] p8\bf xfjfsf] cj/f]w 
 sd u/fpF5 . cufl8sf] lnDa -Fore limb_ kv]6fdf kl/0ft ePsf] x'G5 . 
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 o;n] p8\gdf dbt u5{ . r/fx¿sf] x8\8L vf]qmf] -Pneumatic bone_ x'G5 .  
 cfFvf t]lhnf] / ljsl;t x'G5 . xfF;sf] v'6\6f hfnf];lxtsf] -webbed feet_ 
 x'G5 . afh, lrnsf] r'Rrf] -beak_ alnof] / afFuf] -curved_ x'G5 . o;n] df;' 
 n'5\g db\bn] u5{ . 

(v) d?e"lddf x'g] hgfj/ -desert animal_ 

o;cGtu{t pF6, 5]kf/f] cflb hgfj/x¿ kb{5g\ . hgfj/x¿sf] z/L/ afSnf] 
5fnfn] 9fs]sf] x'G5 . h:n] z/L/af6 kfgLsf] dfqf v]/ hfgaf6 sd  
u/fpF5 . d?e"lddf kfOg] 5]kf/f]sf] 5fnf xfOu|:sf]lks -Hygroscopic_ x'G5 
h:n] jftfj/0faf6 kfgL ;f];]/ lnG5 . pF6sf] z/L/df kfgL ;~ro ug]{ 
water pouchesx'G5 . o;sf] zl//df vfgf ;~ro ug{sf] nflu humpx'G5 . 
o;sf] v'6\6fdf Flat hoof x'G5, h:fn] afn'jfdf lx“8\g ;lhnf] agfpF5 . 

6. k|fljlws zAbfjnL 

 1. xDkm -hump_ –   pF6sf] zl//df vfgf ;~ro ug]{ cª\u  

 2. jf6/ kf}pr-water pouch_ – pF6sf] z/L/df kfgL ;~ro ug]{ cª\u 

 3. Pl/on hgfj/ -Aerial animal_ – xfjfdf /xg] hgfj/ 

 4. cjf]{l/on -Arborial animal_ –  ?v r9\g ;Sg] hgfj/ 

 5. sf];f]l/on -Fosorial animal_ – b'nf] leq a:g] hgfj/ 

 6. s;f]{l/on -carsorial animal_–  bf}8g ;Sg]  

 7. :6f]df6f -stomata_ – la?jfsf] sf08 tyf kftdf x'g] dl;gf l5b|x¿ 

 8. h]/f]kmfO6\; -xerophyte-s) – d?e"lddf x'g] la?jfx¿ 

7=  ;Gbe{ ;fdu|Lx¿ 

 - Text book of botany - A.C. dutta 

 - Text book of zoology  - Subra Ratna Shakye 

 - Biology    - A.Keshar 

k|of]u g+ @% 

!=  zLif{s M dflg;sf nflu la?jf / hgfj/x¿sf] pkof]lutf / k|lts"n c;/sf] ;"rL 
 tof/ ug{  

@=  l;b\wfGt, :6]6d]G6 M  

xfd|f] jl/kl/ ljleGg lsl;dsf hGt' tyf jg:kltx¿ x'G5g\ . tLdWo] sltko dflg;sf 
nflu pkof]uL x'G5g\ eg] sltko xflgsf/s x'G5g\ . jg:ktLcGtu{t eg] b';L Rofpdf 
k|f]l6g le6fldg vlgh tTTj kfOG5. To:t} u/L Rofpsf] v]tL u/L k|z:t cfDbfgL ug{ 
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;lsG5 . k|f]6f]hf]jfcGtu{tsf k/hLjLx¿n] ljleGg lsl;dsf /f]ux¿ Nofp“5 . To:t} 
u/L efO/;n] ?3fvf]sL, kf]lnof] /f]u ;fb{5 .  

#=  cfjZos ;fdu|L 

 ljleGg lsl;dsf JofS6]l/ofsf] lrq, Rofp, efO/;sf] lrq tyf o;n] ;fg]{ 
 /f]usf] tflnsf ePsf] rf6{ . k|f]6f]hf]jfjf6 x'g] /f]ux¿sf] tflnsf ePsf] rf6{ . 

$=  ljlw  

 ljb\ofyL{sf] ;d"xdf AofS6]l/of, efO/; ;DaGwL ;ª\sng u/L NofPsf] tof/L 
 lrqx¿, tflnsfx¿ ljt/0f ug'{xf];\ . 

 k|To]s ;d"xdf pknAw tflnsfsf] jf/]df 5nkmn u/fpg'xf];\ . 

 k|To]s ;d"xdf JofS6]l/of tyf kmGhfO-Rofp_ jf6 x'g] kmfObf / o;n] dfgj 
 z/L/df k'¥ofpg] c;/x¿sf] ;"rL -lrq;lxt_ tof/ kfg{ nufpg'xf];\ . 

 efO/;n] ;fg]{ /f]ux¿sf] ;"rL tof/ kfg{ nufpg'xf];\ . 

 gd"gf ;"rL  

 lglZrt k|s[ltsf JofS6]l/of h:t} Lactobacillusn] b'waf6 bxL agfpF5 . 

 /fOhf]ljod JofS6]l/ofn] jfo"d08nLo gfO6«f]hgnfO{ gfO6«]6 of}lusdf kl/0ft 
 u5{ . 

 Rofpdf k|f]l6g, le6fldg / vlgh kbfy{ x'G5g\ . 

 efO/;n] kf]lnbf] bfb'/f, h:tf /f]u ;f5{ . 

 cf}nf], xfTtLkfOn] /f]ux¿ k|f]6f]hf]jg k/hLjLn] ubf{ x'G5 . 
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PsfO – 18 k|0ffnL    

cg'dfl0ft 3G6L– 6 ( ;}b\wflGts 5 + k|of]ufTds 1 ) 
1=   l;sfO pknlAw M 

i) sf]if, tGt', cª\u / k|0ffnLlarsf] cGt/;DaGw j0f{g ug{ 

ii) jg:klt tGt'sf k|sf/ / kfOg] :yfg j0f{g ug{ 

2=  ljifo j:t' / l;sfO ;fdu|Lx¿ M 

 

lbg –1   

sf]if, tGt', cª\u / k|0ffnLlarsf] cGt/ ;DaGw 

-s_ ljlzi6 pb\b]Zox¿ 

 sf]if, tGt', cª\u / k|0ffnLlarsf] cGt/ ;DaGwsf] j0f{g ug{  

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

 lj|mofsnfk 1 

sIffsf ljb\ofyL{nfO{ 4 ;d"xdf ljefhg ug'{xf];\ . k|To]s ;d"xnfO{ lgDg k|Zgx¿ lbO{ 
5nkmn u/fpg / k|:t't ug{ nufpg'xf];\ . 

 ;d"x – -A_ sf]if eg]sf] s] xf] < sf]ifx¿sf] ;d"xnfO{ s] elgG5 < 

lbg  ljifo j:t'  l;sfO ;fdu|Lx¿ 

1 sf]if, tGt', cª\u / k|0ffnLsf] 
;DaGw 

d]6fsf8{, Flash card, ;"Idbz{s oGq, :nfO8;\, 
kfrg k|0ffnL, lgisf;g k|0ffnLsf] lrq . 

2 Jfg:klt tGt' -d]l/:6d]l6s 
tGt'_ 

d]6fsf8{, Flash card, ;"Idbz{s oGq, :nfO8;\, 
d]l/i6d]l6s tGt'[ rf6,{ juL{s/0f rf6{ . 

3/
4 

Jfg:klt tGt' -:yfoL tGt'_ :yfO tGt'sf] rf6{, ;"Idbz{s oGq, An]8, :nfO8;\, 
d]6fsf8{, Flash Card 

5 Jfg:klt tGt' -hl6n tGt' / 
ljlzi6 tGt'_ 

;"Idbz{s oGq, hfOnd, ˆnf]Od, tGt'sf] rf6{, 
d]6fsf8{, Falsh Card 

6 Kf|of]ufTds sfo{  
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 ;d"x – -B_ tGt' eg]]sf] s] xf] < tGt'x¿sf] ;d"x nfO{ s] elgG5 < 

 ;d"x – -C_ cª\u eg]]sf] s] xf] <cª\ux¿sf] ;d"xnfO{ s] elgG5 < 

 ;d"x – -D_ k|0ffnL eg]sf] s] xf] <dfgj z/L/df slt  cf]6f k|0ffnLx¿ 5g\< 

 k|To]s ;d"xsf] k|:t'tLkl5, sf]if, tGt', cª\u / k|0ffnLsf] cGt/;DaGwaf/] lgisif{ k|:t't 
 ug'{xf];\ . 

sf]ifx¿ ldnL tGt' aG5 . lglZrt k|sf/sf tGt'x¿ ldnL cª\u aG5 . ljleGg 

lsl;dsf cª\ux¿ ldnL k|0ffnL aG5 . To:t} u/L ljleGg lsl;dsf k|0ffnLx¿ ldnL 

z/L/ aG5 . 

 lzIf0f l;sfOlj|mofsnfk  – 2 

 lj|mofsnfk 2 

 ljb\ofyL{nfO{ sf]if / tGt'sf] :nfO8 cjnf]sg ug{ nufpg'xf];\ jf sf]if, tGt', 
 cª\u / k|0ffnLsf] cGt/;DaGw ;DalGwt lrq k|bz{g u/L cjnf]sg ug{ 
 nufpg'xf];\ / oL rf/ cjojlarsf] ;DaGw s] 5 < ;f]Rg nufO{{ k|:t't ug{ 
 nufpg'xf];\ . 

 ljb\ofyL{n] k|:t't u/]sf cg'ejx¿nfO{ ;d]6\b} lrq rf6{b\jf/f lzIfsn] sf]if, 
 tGt', cª\u / k|0ffnLlarsf] cGt/;DaGwnfO{ k|i6\ofpg'xf];\ . 

-u_ d"Nofª\sg, k|ltlaDag 

 sf]if, tGt', cª\u / k|0ffnLsf] kl/efiff lbg'xf];\ . 

 tkfO{sf] z/L/df kfOg] ljleGg cª\ux¿sf] klxrfg ug{'xf];\ / lt 
 cª\ux¿sf] ;"rL agfpg'xf];\ . tLcª\ux¿ s'g, s'g k|0ffnLcGtu{t k5{ < juL{s/0f 
u/L b]vfpg'xf];\ . 

 5fnf, xf8 / /utdf Ps} lsl;dsf sf]ifx¿ kfOG5g\, lsg < 

 sf]if, tGt', cª\u / k|0ffnLlarsf] cGt/;DaGw j0f{g ug{'xf];\ . 

lbg –2 

jg:klt tGt' M d]l/:6d]l6s tGt' 
3.  ljlzi6 pb\b]Zo, l;sfO ;xhLs/0f lj|mofsnfk / k|ltlaDag 

-s_ ljlzi6 pb]Zo M 

 1_ d]l/:6d]l6s tGt'sf] kl/ro lbg  

 2_ d]l/:6d]l6s tGt'sf] :yfgcg';f/ juL{s/0f ug{  
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 3_ ljleGg k|sf/sf d]l/:6d]l6s tGt'sf] sfo{ aofg ug{  

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

 sIffsf]7fsf] ;]tf]kf6Ldf jg:klt tGt' slt k|sf/sf x'G5g\ < egL k|Zg 
 n]lv lbg] / ljb\ofyL{lar 5nkmn u/fO{ pTt/ eGg nufpg'xf];\ . 

 sIffsf]7fsf ljb\ofyL{nfO{ 4 ;d"x agfpg nufpg'xf];\, ljleGg k|sf/sf jg:klt 
 tGt'x¿ n]lvPsf] 5'6\6f5'6\6} Flash sf8{ k|To]s ;d"xnfO{ ljt/0f ug{] . ;d"xdf 
 5nkmn u/L jg:klt tGt'x¿nfO{ ldnfO{ jgg:klt tGt'sf] rf6{ tof/ kfg{ 
 nufpg'xf];\ / k';lkg af]8{df 6fF; ug{ nufpg'xf];\ .o; sfo{df h'g ;d"xn] 
 klxnf ldnfP/ rf6{ tof/ u/]/ 6fF:5 Tof] ;d"xnfO{ ljho 3f]lift ug'{xf];\ . 

Flash Card ldnfO{ /fVg] gd'gf 

 

     

  

 

       

 

Plksn d]l/l:6d   

 

    

   

 d]l/:6d tGt' eg]sf] s] xf] <  o; k|Zgdf ;f]Rg nufO{{ k|:t't ug{ nufpg'xf];\ / 
lrq jf Plgd];gsf] dfWodaf6 d]l/:6d tGt'sf] cjwf/0f k|i6 kfg]{ / o;sf] k|sf/ 
atfpg'xf];\ . 

 la?jfsf] sf08sf] 6'Kkf] (Atrical Part) lng] . pSt efunfO{ cross sectional t/Lsfaf6 
kftnf] slide df sf6\g] . sf08sf] kftnf] ;]S;gnfO{ jfr Unf;df /fvL Ps yf]kf 
kfgL /fVg'xf];\ . ;a}eGbf kftnf] ;]S;g 5fgL csf{] jfr Unf;df /fVg] / Ps yf]kf 
;fk|mflgg xfNg] . sl/j 5 ldg]6kl5 kftnf] ;]S;gnfO{ :nfO8df /fvL se/l:nkn] 
5f]Kg] . pSt :nfO8nfO{ ;"Idbz{s oGqdf /fvL klxn] sd kfj/(Low power) 
/kl5High power df /fvL cjnf]sg u/fpg'xf];\ . cjnf]sg u/]s]f ;]S;gsf] lrq 
sf]g{ nufpg'xf];\ . h:fdf Plksn d]l/l:6d, n]6]/n d]l/l:6d gfdfÍg ug{ 
nufpg'xf];\ . d]l/l:6ddf b]lvPsf sf]ifx¿sf] l:yltaf/] n]Vg nufO{{ k|:t't ug{ 
nufpg'xf];\ . 

Jfg:klt tGt' 

Nf]6]/n d]l:6d 

Hfl6n tGt' ;fwf/0f tGt' ljlzi6 tGt' 

:yfoL tGt' 
Df]l/:6d]l6s tGt' 
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 d]l/:6d]l6s tGt'sf k|sf/nfO{ la?jf jf lrqsf] dfWodaf6 kl/efiff lbg 
nufpg'xf];\ / o;sf sfo{x¿sf] af/]df 5nkmn u/fO{ k|:t't ug{ nufpg'xf];\ . 

 cGtdf lel8of] jf d]l/:6d]l6s tGt'sf] k|sf/sf] rf6{sf] dfWodaf6 yk k[i7kf]if0f 
k|bfg ug'{xf];\ . 

-u_ d"Nofª\sg, k|ltlaDag 

 1_ la?jfdf kfOg] tGt' slt k|sf/sf x'G5g\ < tL s]s] x'g\ < 

 2_ d]l/:6d]l6s tGt' eg]sf] s] xf] < of] slt k|sf/sf] x'G5 < 

 3_ Plksn d]l/l:6dsf] sfo{ s] xf] < 

 4_ n]6]/n d]l/l:6d sxfF x'G5 < o;n] s] sfd u5{  < 

 

lbg 3/4 

jg:klt tGt' M :yfoL tGt' 

3= ljlzi6 pb\b]Zo, l;sfO ;xhLs/0f lj|mofsnfk, k|ltlaDag 

-s_ ljlzi6 pb\b]Zo 

 1= :yfoL tGt'sf] kl/ro lbg 

 2= :yfoL tGt'sf] juL{s/0f ug{  

 3= ljleGg lsl;dsf ;fwf/0f :yfoL tGt'sf] sfo{ aofg ug{  

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

 sIffsf]7fsf] ;]tf]kf6L jf sfnf]kf6Ldf :yfoL tGt' / o;sf] k|sf/ zLif{s n]v]/ 
 o;sf] af/]df ;f]Rg nufpg'xf];\, tTkZrft\\\ glhs}sf] ;fyLnfO{ hf]8L agfO{ 
 ;f]r]sf] s'/f cfbfgk|bfg ug{ nufpg'xf];\ . 

 ljb\ofyL{nfO{ 3;d"xdf ljefhg ug'{xf];\ . k|To]s ;d"xdf sf8{l;6 k]k/, ;fOgk]g, 
 dfs{/k]g, l;;fsnd, O/]h/, s6/ ljt/0f ug]{ / tkl;nsf] sfo{ ug{ nufO{{ 
 k|:t't ug{ nufpg'xf];\ . 

  ;d"x -s_ kf/]GsfOdf M agf]6sf] lrq, sfo{ 

  ;d"x  -v_ sf]n]GsfOdf M agf]6sf] lrq / sfo{ 

  ;d"x -u_ :s]n]/]GsfOdf M agf]6sf] lrq / sfo{ 

 ;d"xut ¿kdf Pp6f ;d"xn] k|:t't ubf{ cGo ;d"xnfO{ cfjZos k[i7kf]if0f 
 k|bfg ug]{ ;fy} lzIfsn] ;d]t cfjZos ;'emfj lbg'xf];\ . Pjd\ j|mdn] cGo 
 ;d"xdf klg ;f]xL k|lj|mof ckgfpg'xf];\ . 
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 ltg k|sf/sf ;fwf/0f tGt'nfO{ cem k|i6 kfg{sf] nflu kf7\ok':tssf] lj|mofsnfk 
 1 u/fO{ cfjZos k[i7kf]if0f lbg'xf];\ . 

 

-u_ d"Nofª\sg÷k|ltlaDag 

 1= :yfoL tGt' eg]sf] s] xf] < of] slt k|sf/sf] x'G5 < 

 2= sf]n]GsfOdf tGt'sf] sfo{ n]Vg'xf];\ . 

 3= kf/]GsfOdf tGt'sf] ;kmf lrq agfO o;sf] sfo{ n]Vg'xf];\ . 

 4= :Sn]/]GsfOdf tGt' sxfF x'G5 < o;sf] sfo{ n]Vg'xf];\ . 

 

lbg – 5   

hl6n tGt' / ljlzi6 tGt'  

3 ljlzi6  pb\b]Zo, l;sfO ;xhLs/0f lj|mofsnfk / k|ltlaDag 

-s_ ljlzi6 pb]Zo 

 1_ hl6n tGt'sf] kl/ro lbg  

 2_ hl6n tGt'sf] juL{s/0f u/L sfo{sf] j0f{g ug{  

 3_ ljlzi6 tGt'sf] k|sf/ atfpg / ltgsf] sfo{ j0f{g ug{  

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

 ljb\ofyL{nfO{ hl6n tGt' eg]sf] s] xf] < of] slt k|sf/sf] x'G5 < ;f]Rg], hf]8L 
 agfpg] / cg'ej cfbfg ug]{ tl/sf k|of]u ug]{ / ljb\ofyL{sf] hf]8Laf6 k|:t't 
 ePsf cg'ejnfO{ ;]tf]kf6Ldf n]Vb} hfg] / la?jf k|bz{g ub}{ hl6n tGt'sf] 
 kl/ro / o;sf] k|sf/ k|i6 kfg'{xf];\ . 

 ljb\ofyL{nfO{ & ;d"xdf ljefhg u/L tkl;nsf] sfo{df 5nkmn u/fO{ lrq;lxt 
 k|:t't ug{ nufpg'xf];\ . ;d"x sfo{sf] nflu hl6n tGt'sf] k|sf/, ltgLx¿sf] 
 agf]6, sfo{ ;DaGwL tof/ kfl/Psf] Plgd];g jf lel8of] jf lrq rf6{sf] 
 cjnf]sg ug{ nufpg'xf];\ . 

  ;d"x !_ hfOnd tGt'sf] agf]6 

  ;d"x @_ hfOnd tGt' kfOg] :yfg 

  ;d"x #_ hfOnd tGt'sf] sfo{ 

  ;d"x $_ km\nf]Pd tGt'sf] agf]6 

  ;d"x %_ km\nf]Pd tGt' kfOg] :yfg 
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  ;d"x ^_ Kfm\nf]Pd tGt'sf] sfo{ 

  ;d"x &_ hfOnd / km\nf]Pd tGt'df leGgtf 

 ljlzi6 tGt'sf] pbfx/0f s]s] x'g\ < egL n]lvlbg'xf];\ .ljb\ofyL{lar 5nkmn u/fO{ 
 atfpg nufpg'xf];\ . 

 ljlzi6 tGt'sf] k|sf/sf] lrq a]Grut ¿kdf ljt/0f ug]{ / k|To]s a]Grsf 
 ljb\ofyL{lar 5nkmn ug{ nufO{{ k|:t't ug{ nufpg'xf];\ . 

 lrq rf6{ jf lel8of] jf Plgd];gsf] dfWodaf6 ljlzi6 tGt'sf] cjwf/0ff, k|sf/ 
 / sfo{nfO{ yk k|i6 kfg'{xf];\ . 

 ljb\ofyL{nfO{ % ;d"xdf ljefhg u/L k|To]s ;d"xdf la?jfsf] -b'O{ bnLo_ 
 sf08sf] Pp6f 6'j|mf ljt/0f ug{] . sf08nfO{ 7f8f] kf/]/ b]j|] xftsf] a'9L cf}+nf / 
 dfemL cf}+nfsf]lardf /fv]/ ;dfTg] . bflxg] xftn] An]8 ;dfTg] / An]8df Ps 
 yf]kf kfgL /fvL An]8n] sf08nfO{ kftnf] efu cfpg] u/L sf6\g] . tL efux¿nfO{ 
 kfgL ePsf] jfr Unf;df /fVg'xf];\ . jfr Unf; af6 ;a}eGbf kftnf] efu 5fGg] 
 / ;kmf :nfO8df /fVg'xf];\ . To;df Ps yf]kf :ofk|mflgg /fvL sl/a 5 ldg]6 
 5fl8lbg'xf];\ . Ps yf]kf lUn;l/g (50%) /fvL se/ l:nkn] 5f]Kg] . pSt 
 :nfO8nfO{ ;"Idbz{s oGqdf /fvL cjnf]sg ug{ nufpg'xf];\ . cjnf]sgkl5 
 lrq sf]g{] / klxrfg ePsf efux¿ gfdfÍg ug{] sfo{ ljb\ofyL{nfO{ u/fpg'xf];\ . 
 Olk8le{;, s6{]S;, k]/L ;fOsn, hfOnd, ˆnf]Od / lky klxrfg ug{] u/fpg'xf];\ . 
 k|To]s ;d"xnfO{ k|:t't ug{ nufpg'xf];\ . 

-u_ d"Nofª\sg, k|ltlaDag 

 hl6n tGt' eg]sf] s] xf] < of] slt k|sf/sf] x'G5 < 

 hfOnd / km\nf]Pdsf] sfo{ s] xf] < 

 hfOnd / k\mnf]Pd s'g s'g sf]ifx¿af6 ag]sf] x'G5 < 

 ljlzi6 tGt' slt k|sf/sf x'G5g\ < pbfx/0f lbg'xf];\ . 

 Unf08'n/ n]lS6km]/; tGt'sf] sfo{ s] xf] < 

 la?jfsf] h/fsf] c:yfO{ :nfO8 agfO hfOnd / ˆnf]Odsf] cjnf]sg ug{'xf];\ . 

-3_ k|of]ufTds sfo{ 

 zLif{s M la?jfsf] h/fsf] c:yfO{ :nfO8 agfO{ tGt'x¿sf] cjnf]sg ug{{] 

 cfjZos ;fdu|L M h/f, An]8, l;of], a'?;, se/l:nk, afrUnf;, ;"Idbz{s :ofk|mflgg, 
 kfgL, lUnl;/f]n . 
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-ª_ ljlw   

 h/fsf] ;fgf] 6'qmf lng] . An]8n] h/fsf] kftnf] efu (T.S.) sf6\g] / jfr Unf;df 
 /fVg'xf];\ . 

 ;a}eGbf kftnf] efu 5fGg] / :nfO8df /fVg'xf];\ . 

 Ps yf]kf :ofk|mflgg /fvLsl/a 5 ldg]6 5fl8lbg'xf];\ . To;df sl/j Ps yf]kf 
 lUn;l/g /fvL sd/ l:nkn] 5f]Kg] / ;"Idbz{s oGqdf /fvL klxn] Low Power 
 clg High Power df /fvL cjnf]sg ug{] .   

 lrq sf]/L ljleGg efux¿, hfOnd, ˆnf]Pdsf] gfdfÍg ug{] . 

2= jlu{s/0f rf6{ tof/ kfg{ 

 jg:klt tGt'sf] gfd ePsf] Flash Card tof/ ug{] . pStFlash Card nfO{ ;]tf] jf  /ftf] 
 rf6{k]k/df 6fF:g] / jg:klt tGt'sf] juL{s/0f rf6{ tof/ kfg{] . 

 

     

 

  

 

 

  

 

 

 

 

 

 

 

 

 

   

 

:yfoL tGt' d]l/:6d]l6s 

jg:klt tGt' 

Plksn n]6]/]n 

 k/]GsfOdf sf]n]GsfOd :Sn]/]gsfOd

hfOnd ˆnf]Od 

;fwf/0f hl6n ljlzi6 

n]= Uof]= 
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5= zAbfjnL (Glossary) 

 OlkAn]8df (Epiblema) : ;a}eGbf aflx/L tx, Pp6f sf]ifsf] txn] ag]]sf] x'G5 . 

 Cortex : Epiblema / endodermis ljrsf] tGt' . 

 Endodermis : Cortex sf] leqL tx . 

 Pericycle : Endodermis eGbf tNnf] tx M h'g Pp6f jf w]/} kf/]GsfOdfsf] tx ldnL 
 ag]]sf] x'G5 .  

 Pith : h/fsf] jf sf08sf] s]Gb|sf] efu h'g kf/]GsfOdf af6 ag]sf] x'G5 . 

6= ;Gbe{ ;fdu|Lx¿ 

 - Text book of botany - A.C dutta 

 - Text book of zoology - Subha Ratna Shakya 

 - Text book of biology  - Arvinda Keshari 

  k|lzIfs lg{b]lzsf - dfWolds lzIff ljsf; s]Gb| 

k|of]u g+ M @^ 

!= zLif{s M hGQ'sf]ifsf] c:yfoL :nfO8 tof/ u/L lrq sf]g{  

@=  l;b\wfGt M Zf/L/sf] ;a}eGbf ;fgf] hLljt PsfOnfO{ sf]if elgG5 . ;fdfGotof  hGt'sf]if 
uf]nfsf/ eGg] ul/Ptfklg lglZrt cfsf/ x'Fb}g. 

#=  cfjZos ;fdu|L M Compound microscope, :nfO8, 6'ylks, se/l:nk, cfof]l8g jf 
 ldyfOlng An' 

$=  ljlw M  

 Pp6f ;kmf 6'ylks lng] / ufnfsf] leqL efu lj:tf/} sf]6\ofpg'xf];\ . 

 l;Gsfdf 6fFl;P/ cfPsf] xNsf kx]“nf]jf ;]tf] kbfy{nfO{ Pp6f ;kmf :nfO8 
 dfly /fVg'xf];\ . 

 Ps yf]kf ldyfOlng An" jf cfof]l8gsf] 3f]n To;df /fVg'xf];\ . 

 se/l:nkn] 5f]Kg'xf];\ . 

 Compound microscopedf ;'?df sd kfj/df To;kl5 j9L kfj/df /fv]/ 
 cjnf]sg ug'{xf];\ . 

 b]v]sf jf cjnf]sg u/]sf] lrq jgfO gfdfªsg ug'{xf];\ . 

%=  lgisif{ 

 hGt'sf]ifsf] cfsf/ lglZrt x'Fb}g . hGt'sf]ifdf ;]nd]Da|]g, ;fO6f]KnfHdf, 
 Go'lSno;, Go'lSnof]n;, Eofs'cn /x]sf x'G5g\ . 
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k|of]u  g+ @^ 

!= jg:kltsf]ifsf] c:yfO :nfO8 tof/ u/L lrq sf]g{'xf];\ . 

@=  l;b\wfGt M jg:klt y'k|} sf]ifx¿ ldnL jg]sf] x'G5 . sf]ifnfO{ cfwf/e"t hLljt PsfO 
 elgG5 .  

#=  cfjZos ;fdu|Lx¿ M 

 Uf]fne]8f, rSs' , rDrf , 8«k/, :nfO8, se/l:nk Compound microscope= 

$=  ljlw M 

 Pp6f uf]ne]8f lng] / cfwf x'g] u/L rSs'n] sf6\g] . 

 rDrfn] uf]ne]8fsf] g/d u'bL efu lgsfNg] . 

 u'bLnfO{ Pp6f ;kmf :nfO8df /fvL kftnf] x'g] u/L lkmhfpg] . 

 Psyf]kf kfgL /fvL se/l:nkn] 5f]Kg] . 

 Compound microscope df /fvL klxn] sd kfj/df /kl5 j9L kfj/df /fvL 
 cjnf]sg ug'{xf];\ . 

 cjnf]sgdf b]lvP h:t} lrq jgfO{ ljleGg efusf] gfdfªsg ug'{xf];\ . 

%=  lgisif{ M jg:klt sf]ifsf] cfsf/ lglZrt x'G5 . s'g} cfoftsf/, x]Shfuf]gn cflb 
 ljleGg k|sf/sf] x'G5 . 
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PsfO 18 A        dfgj cl:yk~h/    
cg'dflgt 3G6L M 5 -;}b\wflGts4 + k|of]ufTds 1 _ 

1. l;sfO pknlAw 

 (i) dfgj cl:yk~h/ k|0ffnLx¿ sfo{x¿ pNn]v ug{  

 (ii) dfgj cl:yk~h/ ljleGg k|sf/sf xf8x¿sf] ;"rL tof/ u/L juL{s/0f ug{  

2. ljifo j:t' / l;sfO ;fdu|Lx¿ 

lbg ljifo j:t' lzIf0f ;fdu|Lx¿ 

1 dfgj cl:yk~h/ k|0ffnLsf] kl/ro / 
vKk/sf] xf8 -PShLon:s]n]6g_ 

-axial skeleton_ 

d]6fsf8{, Flashcard, cl:yk~h/ 
k|0ffnLsf] lrq, vKk/sf] xf8sf] lrq, 
cl:yk~h/sf] df]8]n, 6]k, s}rL cflb  

3 lhpsf] xf8 / 5ftLsf] xf8 
PlShon:s]n]6g -axial skeleton_ 

d]6fsf8{, Flashcard, cl:yk~h/ 
k|0ffnLsf] lrq, cl:yk~h/sf] df]8]n, 
5ftLsf] xf8sf] lrq, 6]k, s}rL cflb  

3 Pk]lG8s'n/ :s]n]6g -dflyNnf] efusf] 
xf8_ -Appendicular skeleton) 

d]6fsf8{, Flashcard, cl:yk~h/ 
k|0ffnLsf] lrq, cl:yk~h/sf] df]8]n, 
6]k, s}rL cfbL . 

4 Pk]lG8s'nf/ :s]n6]g -tNnf] efusf] 
xf8_-Appendicular skeleton_, 
xf8x¿sf] sfo{ 

d]6fsf8{, Flashcard, cl:yk~h/ 
k|0ffnLsf] lrq, cl:yk~h/sf] df]8]n, 
6]k, s}rL cfbL . 

5 Kf|of]ufTds sfo{ M cl:yk~h/ / 
dl:tissf] lrq agfO gfdfs/0f ug{ 

sf8{l;6 k]k/, l;;fsnd, O/]h/, s6/, 
cl:yk~h/ k|0ffnLsf] lrq rf6{, df]8n 
cflb  

lbg  1 dfgj cl:yk~h/ k|0ffnLsf] kl/ro / :sn -6fpsf]_ 

#=  ljlzi6 pb\b]Zo, l;sfOlj|mofsnfk / k|ltlaDag 

-s_  ljlzi6 pb\b]Zo 

 dfgj cl:yk~h/ k|0ffnLsf] kl/ro lbg  

 xf8sf] cfsf/sf] cfwf/df juL{s/0f ug{ 

 vKk/sf] xf8sf] klxrfg u/L ;"rL tof/ ug{ 
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-v_  l;sfO ;xhLs/0f lj|mofsnfk 

 lj|mofsnfk 1 

 sIffsf]7fsf] ;]tf]kf6L jf sfnf]kf6Ldf cl:yk~h/ k|0ffnL eg]sf] s] xf] < egL 
 k|Zg n]Vg'xf];\ .ljb\ofyL{nfO{ 5nkmn u/L pTt/ eGg nufpg'xf];\ . 

 sIffsf ljb\ofyL{nfO{ 4 ;d"xdf ljefhg ug'{xf];\ . -;Dej eP k|To]s ;d"xnfO{ 
 cl:yk|0ffnLsf] df]8]n ljt/0f ug]{ cGoyf df]8]nsf] cjnf]sg ;d"xut ¿kdf 
 kfn}kfnf] u/fpg] / k|To]s ;d"xnfO{ cl:yk|0ffnLsf] gfdfs/0f ul/Psf]lrqrf6{ 
 ljt/0f ug'{xf];\ . 

 ;d"xut ¿kdf lgDg sfo{ u/L  5nkmn ug{ nufP/ k|:t't ug{ nufpg'xf];\ . 

1= pknAw u/fOPsf] cl:yk~h/sf] lrq / df]8]nsf] t'ngfTds cWoog tyf  
 5nkmn u/L s'/s'/] xf8 / s8f xf8x¿ kfOg] cª\usf] gfd  

2= xf8sf] cfsf/sf] cfwf/df xf8sf] k|sf/  

3=  z/L/df ePsf hDdf xf8sf] ;ª\Vof 

4=  dfgj z/L/sf] xf8x¿s]f ;d"x ljefhg / pbfx/0f  

 cfjZos s]xL lh1f;f eP df]8]n  / lrqsf] dfWodaf6 lzIfsn] k|i6 kfg'{xf];\ . 

 lj|mofsnfk 2 

 ljb\ofyL{sf] k|To]s ;d"xdf gfdfª\sg ul/Psf] vKk/sf] lrq / df]8]n ljt/0f 
 ug'{xf];\ . 

 ljb\ofyL{nfO{ ljt/0f ul/Psf] vKk/sf] lrq / df]8]nsf] t'ngfTds cWoog tyf 
 cjnf]sg ug{ nufpg'xf];\ . 

 k|To]s ;d"xdf 5nkmn u/fpg'xf];\ . cfjZos ;xhLs/0f u/L vKk/sf] 
 xf8x¿sf] klxrfg tyf xf8x¿sf] ;"rL agfpg nufpg'xf];\ . 

 dl:tissf xf8x¿sf] ;ª\Vof / cg'xf/sf xf8x¿sf] ;ª\Vof tyf :yfg  kTtf 
 nufO{{ k|:t't ug{ nufpg'xf];\ . 

-u_ d"Nofª\sg, k|ltlaDag 

 cl:yk~h/ k|0ffnL eg]sf] s] xf] < 

 cfsf/sf] cfwf/df xf8x¿ slt k|sf/sf x'G5g\ < 

 dfgjzl//sf] xf8x¿nfO{ slt ;d"xdf ljefhg ul/Psf] 5 < pbfx/0f lbO{ 
 n]Vg'xf];\ . 

 vKk/sf] lrq agfO{ 6]Kkf]/n, k]/fO6n, clS;lk6n, hfOuf]dfl6s Dofl08an, 
 DoflShnf efusf] gfdfª\sg ug'{xf];\ . 
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 j|mflgdo / cg'xf/sf xf8x¿ slt cf]6f x'G5g\ < 

 cg'xf/sf xf8x¿sf] gfd / kfOg] :yfg atfpg'xf];\ . 

lbg 2 

PlShon :s]n]6g - axial skelteon_ -lhpsf] xf8 / s/Ësf] xf8_ 

#= ljlzi6 pb\b]Zo, l;sfO ;xhLs/0f lj|mofsnfk / k|ltlaDag 

-s_ ljlzi6 pb\b]Zo 

 1. lhpsf] xf8x¿sf] klxrfg u/L ltgLx¿sf] ;"rLagfpg 

 2. 5ftLsf] xf8x¿ juL{s/0f  u/L ltgLx¿sf] ;"rL agfpg 

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

 lj|mofsnfk 1 

 sIffsf ljb\ofyL{nfO{ 4;d"x agfpg] . k|To]s ;d"xdf lhpsf] xf8sf] df]8]n / 
 lrq ljt/0f ug'{xf];\ . 

 pSt e6]{j|n sf]nddf slt  cf]6f e6]{j|Lx¿ 5g\ kTtf nufpg nufpg'xf];\ . 

 k|To]s ;d"xdf cjnf]sg tyf 5nkmn u/L atlas, sacral, thorasic bone 
 Lumber, cervical, coccyx xf8x¿sf] klxrfg ug{ nufO{{ ;"rL agfpg 
 nufpg'xf];\, cfjZos ;xhLs/0f  ug'{xf];\ .  

 cjnf]sg u/]sf xf8x¿sf] lrq agfO{ k|:t't ug{ nufpg'xf];\ . 

 lj|mofsnfk 2 

 ljb\ofyL{sf] ;d"xdf 5ftLsf] xf8sf] df]8]n ljt/0f ug]{ .  

 5ftLsf] s/ªx¿sf] :yfg / ltgsf] k|sf/sf] af/]df cjnf]sg u/L 5'6\ofpg 
 nufpg'xf];\ . 

 ljleGg k|sf/sf s/Ëx¿, True ribs, false ribs, floating ribs / strenum sf] 
 klxrfg u/L gfd n]Vg nufpg'xf];\ . 

 ;d"xut ¿kdf cfjZos ;xhLs/0f ug]{ / lrq;lxt k|:t't ug{ nufpg'xf];\ . 

 s'g} lh1f;f eP ;dfwfg ug]{ . 

 lj|mofsnfk 3 M  

 kf7\ok':tssf] lj|mofsnfk 2 u/fO lg:sif{ k|:t't ug{ nufpg'xf];\ / cfjZos 
 k[i7kf]if0f k|bfg ug'{xf];\ . 

-u_ d"Nofª\sg / k|ltlaDag 

 e6]{j|n sf]nddf slt cf]6f e6]{j|L x'G5g\ < 
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 e6]{j|Lx¿nfO{ slt cf]6f ;d"xdf ljefhg ul/Psf] 5 < gfd n]Vg'xf];\ . 

 ljleGg k|sf/sf 5ftlsf] xf8x¿sf] ;"rL agfpg'xf];\ . 

 lhpsf] xf8 / 5ftLsf] xf8 slt cf]6f x'G5g\ . 

 

lbg 3 PlklG8s'n/ ;s]n]6g -z/L/sf] bfofF afofF efusf] xf8_ 

3=  ljlzi6 pb\b]Zo, lzIf0f l;sfOlj|mofsnfk / k|ltlaDag 

-s_ ljlzi6 pb\b]Zo 

 1= Pk]lG8s'n/ :s]n]6gsf] kl/ro lbg  

 2= dflyNnf] efusf] xf8x¿sf] klxrfg u/L ltgLx¿sf] ;"rL agfpg 

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

 lj|mofsnfk 1 

 sIffsf]7fsf] ;]tf]kf6L jf sfnf]kf6Ldf Pk]lG8s'n/ :s]n]6g -z/L/sf] bfofF 
 afofFlt/sf] xf8_ eg]sf] s] xf] < k|Zg n]lvlbg'xf];\ . JolStut ¿kdf ;f]Rg nufO{{  
 k|:t't ug{ nufpg'xf];\ . 

 sIffsf ljb\ofyL{nfO{ 4 ;d"xdf ljefhg ug'{xf];\ . 

 :sfk'nf, Snflesn,Xo"d/;, sfk{N;, d]6fsfk{N;, /]l8o;, cNgf, km}n]Gh]h 
 cflbsf] 5'6\6f5'6\6} lrqsf] kmf]6f]skL ;d"xut ¿kdf ljt/0f ug]{ / ljb\ofyL{lar 
 5nkmn u/fO{ xf8x¿sf] klxrfg ug{ nufpg'xf];\ . 

 ljt/0f ul/Psf xf8x¿sf] :yfg / xf8sf] gfd tyf ;ª\Vof n]Vg nufO{{ k|:t't 
 ug{ nufpg'xf];\ . ;fy} tL xf8x¿nfO{ sfFwsf] xf8 / xftsf] xftdf 5'\6\ofpg 
 nufpg'xf];\ . 

 lrq ePsf] k|To]s xf8x¿nfO{ dfl:sª 6]ksf] d4tn] af]8{df :yfgcg';f/ ldnfO{ 
 6fF:g] nufpg'xf];\ . 

 lj|mofsnfk 2 

 sIffsf]7fdf Ps hgf s]6f / Pshgf s]6L ljb\ofyL{nfO{ cufl8 af]nfpg] .  

 cfkm\gf] z/L/sf] sfFwsf] xf8x¿ / xftsf] xf8x¿ / ltgsf] :yfg, ;ª\Vof j|mdzM 
 atfpg nufpg'xf];\ . 

 o;/L sfFwsf] xf8 / xftsf] xf8x¿ k|b{zg ug{ ldn] gldn]sf] ;DaGwdf cGo 
 ljb\ofyL{nfO{ atfpg nufpg'xf];\  / cfjZos k[i7kf]if0f k|bfg ug'{xf];\ . 

-u_ d"Nofª\sg, k|ltlaDag 

 dflyNnf] efusf] xf8x¿sf] lrq agfO{ gfdfs/0f ug'{xf];\ . 
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 sfFwsf] xf8 s'g–s'g xf8 ldnL ag]sf] x'G5 < gfd n]Vg'xf];\ . 

 bfFof kl§sf] sfFw / kfv'/f, gf/L / xTs]nfdf slt cf]6f xf8x¿ x'G5g\ < 

 

lbg 4  

Pk]lG8s'n/ :s]n]6g -tNnf] efusf xf8x¿_ 

3. ljlzi6 pb\b]Zo,  l;sfO ;xhLs/0f lj|mofsnfk, k|ltlaDag 

-s_ ljlzi6 pb\b]Zo 

1=   z/L/sf] tNnf] efusf] xf8x¿ klxrfg u/L xf8x¿sf] ;"rL agfpg 

 2. ;a} eGbf nfdf] / alnof] xf8 kTtfnufO{{ sfo{ agfpg 

 3. cl:yk|0ffnLsf sfo{x¿ atfpg 

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

 lj|mofsnfk 1 

 ljb\ofyL{nfO{ rf/ ;d"xdf ljefhg u/L  k|To]s ;d"xdf tNnf] efusf] xf8sf] 
 df]8]n jf gfdfs/0f gul/Psf] lrq ljt/0f ug'{xf];\ . 

 k]lNes u8{n, ˆm\o'd/, k6]nf, l6ljof, lkmj'nf, 6f;{n, d]6f 6f;{n / cf}nfsf 
 xf8x¿sf] :yfg, ;ª\Vof / gfd af/]df 5nkmn u/L klxrfg ug{ nufpg'xf];\ . 

 df]8]n jf lrqcg';f/ k]lNes u8{n / v'6\6fsf xf8x¿sf] ;kmf lrq 
 agfpgnufO{{ gfdfs/0f ug{ nufpg'xf];\ . 

 lj|mofsnfk 2 

 cl3Nnf lbgx¿df ljleGg xf8x¿sf] k|sf/ / ;d"xdf 5nkmn ul/Pcg';f/ 
 k|To]s ljBfyL{nfO{ cl:yk~h/ k|0ffnL-xf8x¿_ sf] sfo{x¿sf] ;"rL tof/ kfg{ 
 nufpg'xf];\ . 

 ljBfyL{x¿nfO{ kfn}kfnf] gbf]l/g] u/L Ps Ps cf]6f cl:ykh/ k|0ffnLsf] sfo{ 
 atfpg nufpg] / lzIfsn] ;]tf]kf6Ldf n]Vb} hfg] . 

 cGtdf tof/ ePsf] cl:yk~h/ k|0ffnLsf] sfo{x¿df 5nkmn u/fO cfjZos 
 k[i7kf]if0f k|bfg ug]{ . 

-u_ d"Nofª\sg, k|ltlaDag 

 z/L/df x'g] ;a}eGbf nfdf] xf8sf] gfd s] xf] < o;sf] sfo{ n]Vg'xf];\ . 

 cfˆgf] z/L/sf] tNnf] efusf] xf8x¿5fd]/ ltgLx¿sf] gfdsf] ;"rL agfpg'xf];\ . 

 z/L/sf] tNnf] efusf] xf8x¿sf] ;ª\Vof slt x'G5 < 
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kl/of]hgf sfo{ -Project work_ 
1. dfgj cl:yk~h/sf] gd'gf tof/ kfg]{ 

 ;fdu|L afSnf] sf8{jf]8{ k]k/, s}“rL, l;of] / wfuf] ud cflb  

    ljlw M 

 gfdfª\sg gul/Psf] cl:yk~h/sf] 7'nf] kf/L kmf]6f] skL lng'xf];\ .  

 pSt cl:yk~h/sf] /fd|/L cjnf]sg u/L k|To]s xf8 5'6\6f5'6\6} lrq  
 agfpg'xf];\ . 

 k|To]s xf8nfO{ l;of] wfufsf]dbtn] hf]8\g] / cl:yk~h/sf] gd"gf tof/  
 kfg'{xf];\ . 

2. xf8sf] ljleGg efusf] cWoog ug{  

 ;fdu|L M lrD6f -fore-cep_, s'v'/fsf] lt3|fsf] xf8  

 ljlw M 

 s'v'/fsf] lt3|fsf] xf8 lng] / o;df ePsf] df+zk]zL lrD6fsf] dbtn]  
 x6fpg'xf];\ .  

 xf8nfO{ 9fSg] txsf] cjnf]sg ug'{xf];\ . To:t} u/L :kf]GhL xf8 /  s'/s'/] 
 xf8sf] cjnf]sg ug'{xf];\ .  

 xf8nfO{ sl/j cfwf x'g] u/L sf6\g] / To; leqsf] efusf] cjnf]sg ug'{xf];\ . 

 lt3|fsf] xf8af6 s'/s'/] xf8 x6fpg] / Bony fibres sf] hfnf]sf] cjnf]sg 
 ug'{xf];\ . 

5.   yk cWoog ;fdu|Lx¿ 

1. z/L/nfO{ lglZrt cfsf/ lbg] s8f ;+of]lht tGt' -xf8 / sfl6{n]h_ af6 ag]sf] 
 supporting framework nfO{ skeletal system elgG5 . 

2. xf8df 20 % kfgL, 30 % -40 % h}ljs kbfy{, 40 %-50% ch}ljs 
 (inorganic matter) kbfy{ x'G5  

3. xf8 SoflN;od / km;kmf]/;af6 ag]sf] x'G5 . 

4. xf8df x'g] sf]ifx¿ tf/f cfsf/sf] x'G5 h;nfO{ oesteoblast elgG5 . 

5. xf8nfO{ kftnf] lemNnLn] 9fs]sf] x'G5 h;nfO{ peristomeum elgG5 . 

6 .  z/L/sf] ;a}eGbf nfdf] xf8 lt3|fsf] xf8 xf], of] alnof] x'G5 h;n] z/L/sf] ef/ 
 yfDg] u5{ . 
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8.  k'?ifsf] k]lNes u8{n eGbf dlxnfsf] k]lNes u8{n a9L rf}8f x'G5 h;n] 
 uef{wf/0f / aRrf hGdfpg  cg's'n agfpF5 . 

6. zAbfjnL (glossary) 

1. cf]l:6of]Anf:6 M xf8df x'g] sf]if 

2. k]l/:6f]ldod M xf8nfO{ 9fSg] kftnf] tx 

3. PlShon :s]n]6gM vKk/, d]?b08 / 5ftLsf xf8x¿ 

4. Pk]lG8s'n/ :s]n]6gM xft / s'v'/fsf xf8x¿ / u8]nsf xf8x¿ 

;Gbe{ ;fdu|Lx¿ M 

1. A textbook of biology: Arbind Keshari 

2. k|lzIfs lgb]{lzsfM dfWolds lzIff ljsf; s]Gb|, ;fgf] l7dL  

3. www.slideshare.com 

4. www.khaNacademy.com 

 

k|of]u g+ @& 

!=  zLif{s M cl:yk|0ffnLsf] ljleGg efux¿sf] lrq sf]/L gfdfs/0f ug{ 

@=  l;b\wfGt xfd|f] z/L/ ljleGg lsl;dsf xf8x¿ ldnL jg]sf] x'G5, h;nfO{ cl:y k|0ffnL 
 elgG5 . xf8x¿, nfDrf], uf]nf] 3gcfsf/, clg s'g} lglZrt cfsf/ gePsf x'G5g\ . 
 dfgj z/L/sf] xf8nfO{ PlShon :s]n]6g / Pd]lG8s'n/ :s]n]6g u/L b'O{{ ;d"xdf 
 ljefhg ul/Psf] 5 . h; cGt/ut PlShon :s]n]6gdf 6fpsf], 5ftL, 88fNg' / 
 s/ªsf] xf8 k5{g\ eg] Pk]l08s'n/ :s]n]6gdf sfFwsf] xf8, xft / v'6\6fsf] xf8 k5{g\ . 

#=  cfjZos ;fdu|Lx¿ M cl:yk|0ffnLsf] df]8]n, cl:yk|0ffnL ePsf] rf6{, df]6f] sf8{l;6 
 k]k/, l;;fsnd, O/]h/, s6/ cflb  

$=  ljlw M  

 pknAw cl:yk|0ffnLsf] df]8]n cWoog tyf cjnf]sg ug'{xf];\ . 

 cl:yk|0ffnL ePsf] lrq;+u t'ngf u/L cWoog ug'{xf];\ . 

 k|To]s xf8x¿sf cfsf/ klxrfg ug'{xf];\ . 

 sf8{l;6 k]k/ / k|of]ufTds k'l:tsfdf cl:yk|0ffnLsf] lrq sf]/L gfdfs/0f 
 ug'{xf];\ . 

 



243 

PsfO 18 B  dfgj kf]if0f     
cg'dflgt 3G6L M 7 (;}b\wflGts 5 + k|of]ufTds 2_ 

1 l;sfO pknlAwx¿ 

 kfrg k|0ffnLsf] kl/ro lbg / dxTTj atfpg  

 Zjf; k|Zjf; k|0ffnL / lg:sf;g lqmofsf] kl/ro lbg / dxTTj j0f{g ug{ 

2 ljifo j:t' / l;sfO ;fdu|Lx¿ 

lbg  ljifo j:t' l;sfO ;fdu|Lx¿ 

1 Dffgj kf]if0f,-kl/ro, d'v,vfgf 
gnL, cfdfzo_ 

Kffrg k|0ffnLsf] lrq, kfrg k|0ffnLsf] 
df]8]n,d]6fsf8{, flash card 6]k cflb  

2  Dffgj kf]if0f -;fgf] cfGb|f, 7'nf] 
cfGb|f / kfrg lj|mofsf] dxTTj 

Kf\frg k|0ffnLsf] lrq, kfrg k|0ffnLsf] 
df]8]n,d]6fsf8{, flash card,6]k 

3 Zjf; k|Zjf; k|0ffnL M kl/ro 
/ cª\ux¿ 

Zjf; k|Zjf; k|0ffnLsf] lrq, Zjf; 
k|Zjf; k|0ffnLsf] df]8]n, d]6fsf8{, flash 
card 

4 Zjf; k|Zjf; k|lj|mof / o;sf] 
dxTTj 

Zjf; k|Zjf; k|0ffnLsf] lrq, lel8of] 

5 lg:sf;g k|0ffnL / o;sf] 
dxTTj 

lg:sf;g k|0ffnLsf[] lrq, lg:sf;g 
k|0ffnLsf] df]8]n, d]6fsf8{, flash card 

6/7 Kf|of]ufTds sfo{ sf8{l;6 k]k/, l;;fsnd, O/]h/, s6/ 
cflb  

 

lbg 1/2 

ljifo j:t' M Dffgj kf]if0f÷kfrg k|0ffnL 

ljlzi6 pb\b]Zo, l;sfO ;xhLs/0f lj|mofsnfk / k|ltlaDag  

-s_ ljlzi6 pb\b]Zo 

1. dfgj Kffrg k|0ffnLsf] kl/ro lbg / kfrg k|0ffnLdf efu lng] cª\ux¿sf] 
klxrfg  ug{  

2. dfgj kfrg k|0ffnLsf] lrq agfpg / ljleGg cª\ux¿sf] sfo{ j0f{g ug{  
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3. dfgj kfrg k|0ffnLsf] dxTTj j0f{g ug{  

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

 lj|mofsnfk ! M dfgj kfrg k|0ffnLsf] cjwf/0ff 

sIffsf]7fsf] ;]tf]kf6L jf sfnf]kf6Ldf kfrg k|0ffnL / o;df efu lng] cª\ux¿ n]Vg] / 
oL ljifo j:t' ;DaGwdf dl:tis em~hf ljlwk|of]u u/L k|To]s ljb\ofyL{nfO{ ;f]Rg nufO{{ 
;f]r]sf s'/fx¿ kfn}kfnf] k|:t't ug{ nufpg'xf];\ . o;/L ljb\ofyL{af6 k|:t't ug{ nufpFbf 
Pp6f ljb\ofyL{n] eg]sf s'/fx¿ bf]xf]/\ofpg gx'g] lgod agfpg] tfls ;dosf] art 
xf];\ . ljb\ofyL{n] cleJoSt u/]sf s'/fx¿nfO{ lzIfsn] ;]tf]kf6ldf n]Vb} hfg] / cGtdf 
lzIfsn] kfrg k|0ffnLdf] rf6{ 6fF; u/L kfrg, kfrg, kfrg k|0ffnLsf] kl/ro / o;df 
efu lng] cª\ux¿sf];"rL k|:t't ug'{xf];\ . 

 lj|mofsnfk @ dfgj kfrg k|0ffnLsf cª\ux¿ 

 ljb\ofyL{nfO{ rf/ ;d"xdf ljefhg ug]{ / k|To]s ;d"xnfO{ kfrg k|0ffnLsf] tof/L 
 rf6{ jf kfrg k|0ffnLsf] df]8]n ljt/0f ug]{ / tkzLnsf] ;d"xn] lgDg sfo{x¿ 
 ug{ lhDdjf/ k|bfg ug]{ M 

 ;d"x -s_ dfgj kfrg k|0ffnLsf] lrq sf]g]{ / o; cGt/utsf] efu d'v / 
 vfg]gnLsf] kl/ro lbg] 

 ;d"x -v_ dfgj kfrg k|0ffnLsf] lrq sf]g]{ / o; cGt/utsf] efu cfdfzosf] 
 kl/ro lbg] 

 ;d"x -u_ dfgj kfrg k|0ffnLsf] lrq sf]g]{ / o; cGt/utsf] efu ;fgf] cfGb|fsf] 
 kl/ro lbg] 

 ;d"x -3_ dfgj kfrg k|0ffnLsf] lrq sf]g]{ / o; cGt/utsf] efu 7'nf] 
 cfGb|fsf]kl/ro lbg]  

 ljb\ofyL{nfO{ tf]lsPsf] sfo{sf] ;d"xut ¿kdf k|:t't ug{ nufpg'xf];\ / Ps 
 ;d"xn] k|:t't ubf{ cGo ;d"xnfO{ yk cfjZos k[i7kf]if0f lbg nufpg'xf];\ . 

 cGtdf lzIfsn] cfjZos k[i7kf]if0f lbgsf ;fy} ljb\ofyL{af6 s'g} lh1f;f eP ;f] 
 ;DaGwdf :ki6 cjwf/0ff lbg'xf];\ . 

 lj|mofsnfk # M dfgj kfrg k|0ffnLsf] dxTTj 

 dfgj kfrg k|0ffnLsf] sfo{ tyf dxTTj ;DaGwdf 5f]6f] Plgd];g jf lel8of] 
b]vfpg] jf dfgj kfrg k|0ffnLsf] lrq jf df]8]nsf] cfwf/df tyf dfly pNNf]lvt 
;d"xut ¿kdf k|:t't u/]sf] cfwf/df o;sf] dxTTjnfO{ TPS Technique k|of]u 
u/L k|To]s hf]8Laf6 PshgfnfO{ hf]8Ldf 5nkmn ePsf] s'/fnfO{ k|:t't ug{ 
nufpg'xf];\ . o;/L hf]8Lut  ¿kdf Ps PshgfnfO{ dfgj kfrg k|0ffnLsf] 
dxTTjnfO{ k|:t't ug{ nufpFbf bf]xf¥ofpg gx'g] lgod agfpg'xf];\ . 



245 

 cGtdf lzIfsn] ljb\ofyL{n] k|:t't u/]sf cg'ejx¿nfO{ ;d]6\b} dfgj kfrg 
k|0ffnLsf] dxTTjnfO{ k|i6\ofpg'xf];\ . 

-u_  d"Nofª\sg / k|ltlaDag 

 xfd|f] z/L/leq vfgfdf ePsf] hl6n j:t'x¿ s;/L 6'lj|mP/ zlSt k|fKt x'G5 < 

 cfdfzodf kfrg s;/L x'G5 < 

 kfrg k|0ffnLdf s'g s'g efux¿ ;dfj]z x'G5g\ <oL efux¿sf] sfd atfpg 
 ;Sg' x'G5 < 

 kfrg k|0ffnLdf bfFtsf] s] dxTTj 5 < 

 d'vdf nfdf] ;do;Dd lrp/f rkfO /fVbf u'lnof] x'G5, lsg < 

 Hyperacidity eg]sf] s] xf] < 

 cfdfzodf s'g u|lGy x'G5 < o;sf] sfd s] xf] < 

 sfOd eg]sf] s] xf] < 

 ;fgf] cfGb|f, 7'nf]  cfGb|fsf] sfd s] xf] < 

 Dffgj kfrg k|0ffnLsf] s] dxTTj 5 < 

 Kffrg k|0ffnLsf] dha'tLs/0f eg]sf] s] xf] < kfrg k|0ffnLnfO{ ;lj|mo agfpg s] 
 ug{'knf{ < 

 Kffrg k|0ffnLsf] ;kmf lrq agfO{ ljleGg efux¿sf] gfdfs/0f ug{ ;Sg'x'G5, 
 s;/L < lrq sf]g'{xf];\ . 

lbg 3  

ljifo j:t' M Zjf; k|Zjf; k|0ffnL -gfs, Zjf;gnL, s07 / kmf]S;f]_ 

3.  ljlzi6 pb\b]Zo, l;sfO ;xhLs/0f lj|mofsnfk / k|ltlaDag  

-s_ ljlzi6 pb]Zo 

1. Zjf; k|Zjf; k|0ffnLsf] kl/ro lbg  

2. Zjf; k|Zjf; k|0ffnLdf efu lng] cª\ux¿sf] ;"rL tof/ ug{  

3. Zjf; k|Zjf; k|lj|mofdf gfs, s07, :j/ oGq, Zjf;gnL / kmf]S;f]sf] e"ldsf j0f{g 
 ug{  

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

 lj|mofsnfk 1 

 hGt' tyf jg:kltx¿n] :jf:fk|Zjf; ubf{ s'g UofF; lng] u5{g\ / s'g UofF; 
lg:sf;g u5{g\ < k|Zg ;]tf]kf6Ldf n]vL ;f]Rg nufO{ k|:t't ug{ nufpg'xf];\ / 
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lgisif{ k|:t't ug{'{xf];\ . lgisif{ ;a} hLljt j:t'n] ;f; km]bf{ clS;hg UofF; lng] 
/ sfa{g8fOcS;fO8 UofF; lg:sf;g ug]{ u5{ . 

 vfgfaf6 zlSt s;/L lg:sG5 < o;df Zjf;k|Zjf; lj|mofsf] s] dxTTj 5 xf]nf < 
5nkmn u/fpg'xf];\ . 

 sIffsf]7fsf] ;]tf]kf6L jf sfnf]kf6Ldf Zjf; k|Zjf; k|0ffnL eg]sf] s] xf] < Zjf; 
k|Zjf; k|0ffnLdf efulng] cª\ux¿sf] ;"rL agfpg'xf];\, k|Zg n]vL ljb\ofyL{nfO{ 
5nkmn u/fpg]  / k|:t't ug{ nufpg'xf];\ . 

 ljb\ofyL{nfO{ ;d"xdf ljefhg ug]{ / k|To]s;d"xdf Zjf;k|Zjf; k|0ffnLsf] df]8]n 
jf lrq ljt/0f ug'{xf];\ .ljb\ofyL{nfO{ Zjf;k|Zjf; k|0ffnLdf efu lng] cª\ux¿ 
klxrfg ug{ nufpg'xf];\ . Zjf;k|Zjf; k|lj|mofdf tL ljleGg cª\ux¿ h:t} gfs, 
s07, :j/oGq, Zjf; gnL / kmf]S;f]sf] e"ldsf af/]df 5nkmn ug{ nufpg'xf];\ . 

lj|mofsnfk     2 

 Zjf;k|Zjf;  k|0ffnL / ljleGg efux¿sf] e"ldsf ;DaGwdf tof/ kfl/Psf] 
lel8of] k|bz{g ug]{ / ljBfyL{x¿nfO{ cjnf]sg ug{ nufO{ d'Vo d'Vo a'Fbfx¿ 
l6kf]6 ug{ nufpg'xf];\ . 

 lel8of] k|bz{g ubf{larlardf lel8of] kh u/L k|Zg ;f]Wb} hfg] / c:ki6 eP 
;xhLs/0f ug]{ . 

-u_ d"Nofª\sg, k|ltlaDag 

 Zjf;k|Zjf; k|0ffnL eg]sf] s] xf] < of] slt k|sf/sf] x'G5 < 

 cfGtl/s Zjf;Kf|Zjf; lj|mof s] xf] < zlSt s;/L k|fKt x'G5 < 

 Zjf;k|Zjf; k|0ffnLdf efu lng] cª\ux¿ s] s] x'g\ < 

 Gffs, s08, :j/oGq, Zjf;gnL / kmf]S;f]sf] sfo{ s] s] xf] < 

-3_ kl/of]hgf sfo{ M  

Pp6f hf/ jf km/flsnf] la6 ePsf] Knfl:6s lng] . Unf; 6\o'anfO{  cfsf/ agfpg] / 
k|To]s cfsf/sf] 6\o'adf a]n'g c8\ofpg] . pSt cfsf/sf] Unf; 6\o'asf] csf]{ efunfO{ 
ss{sf] d2tn] Knfl:6ssf] af]tnsf] d'vdf c8\ofpg] . Knfl:6s af]tnsf] lk+wsf] efu 
sf6]/ v'nf agfpg] / To;df Knfl:6sn] xfjf gl5g]{ u/L afFWg] .nfl:6snfO{ tnlt/ 
tfGbf af]tn leqsf] a]n'g km'N5 / 5fl8lbg a]n'g ;fgf] x'G5 . 

lgisif{ xfdLn] ;f; km]bf{ a]n'g h:t} km'Ng] / v'Drg] u5{ . 
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lbg 4 

ljifo j:t' M  Zjf; k|Zjf; k|lj|mof / o;sf] dxTTj 

3. ljlzi6 pb\b]Zo, l;sfO ;xhLs/0f lj|mofsnfk / k|ltlaDag  

-s_ ljlzi6 pb\b]Zo 

1. dfgj z/L/df x'g] Zjf;k|Zjf; k|lj|mofsf] j0f{g ug{  
2. Zjf;k|Zjf; k|lj|mofsf] dxTTj pNn]v ug{  

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

 ljb\ofyL{nfO{ rf/ ;d"xdf ljefhg ug]{ / k|To]s ;d"xnfO{ Zjf;k|Zjf; k|0ffnLsf] 
 df]8]n jf lrq rf6{ ljt/0f ug'{xf];\ . 

 dfgj z/L/df x 'g] afXo / cfGtl/s Zjf;k|Zjf; lj|mofnfO{ ;d"xut ¿kdf 
 5nkmn u/fpg'xf];\ . 

 ;d"xut ¿kdf Zjf;k|Zjf; lj|mof k|:t't ug{ nufpg'xf];\ . Pp6f ;d"xn] k|:t't 
 ubf{ csf]{ ;d"xnfO{ cfjZos k[i7kf]if0f lbg nufpg'xf];\ . 

 ljb\ofyL{n] ;d"xut ¿kdf k|:t't ug]{ sfo{ ;s] kZrft\\ ljb\ofyL{n] k|:t't u/]sf 
 cg'ejx¿nfO{ ;d]6\b} lzIfsn] df]8]n, lrq jf lel8of] k|bz{g u/L cfGtl/s / 
 afx\o Zjf;k|Zjf; lj|mofaf/] k|i6 kfg'{xf];\ . 

 Zjf;k|Zjf; lj|mofsf] cfwf/df k|To]s ljb\ofyL{nfO{ o; lj|mofsf] dxTTjnfO{ a'Fbfut  
 ¿kdf n]Vg nufpg'xf];\ . 

 Kf|To]s ljb\ofyL{nfO{ Zjf;k|Zjf; lj|mofsf] Pp6f Pp6f dxTTj atfpg nufpg'xf];\-
 gbf]l/g] u/L_ / lZfIfsn] ;]tf]kf6Ldf n]Vb} hfg] 

 Zjf;k|Zjf; lj|mofsf] dxTTj ;DaGwL s'g} s'/f 5'6]sf] eP lzIfsn] k|i6 kfg'{xf];\ . 

-u_ d"Nofª\sg, k|ltlaDag 

 kmf]S;f]n] clS;hg / sfa{G8fOcS;fO8sf] ;f6km]/ s;/L ub{5 < 

 cellular respiration eg]sf] s] xf] < 

 afXo Zjf;k|Zjf; lj|mof s] xf] < 

 Zjf;k|Zjf; k|0ffnLsf] dxTTj pNn]v ug'{xf];\ . 
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lbg 5 

ljifo j:t' M lgisf;g k|0ffnL / o;sf] dxTTj 

3. ljlzi6 pb\b]Zo,  l;sfO ;xhLs/0f lj|mofsnfk / k|ltlaDag  

-s_ ljlzi6 pb\b]Zo 

1. lgisf;g k|0ffnLsf] kl/ro lbg  

2. lgisf;g k|0ffnLdf efu lng] cª\ux¿sf] ;"rL tof/ ug{  

3. lgisf;g k|0ffnLsf] j0f{g ug{  

4. lgisf;g k|lj|mofsf] dxTTj pNn]v ug{  

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

 ljb\ofyL{sf] ;d"xdf lgisf;g, lg:sf;gk|0ffnL ;DaGwdf dl:tis em~hf tl/sf 
 k|of]u u/L ljb\ofyL{af6 cg'ejx¿ k|:t't ug{ nufO{{ ;]tf]kf6Ldf n]Vb} hfg] / 
 ljb\ofyL{sf] cg'ejx¿nfO{ ;d]6\b} lgisf;g k|0ffnLsf] lrq rf6{sf] dfWodaf6 k|i6 
 kfg'{xf];\ . 

 lgisf;g k|0ffnLsf] lrq jf lel8of] k|bz{g ug{ nufpg'xf];\ / cjnf]sgsf] 
 cfwf/df lgisf;g k|0ffnLdf efu lng] cª\ux¿sf] gfd klxrfg ug{ nufpg'xf];\ . 

 ljb\ofyL{nfO{ % ;d"xdf ljefhg ug]{ / k|To]s ;d"xnfO{ lgisf;g k|0ffnLsf] lrq 
 ljt/0f ug]{ / o;df efu lng] cª\ux¿ d'v, 5fnf, gfs, kmf]S;f], 7'nf] cfGb|f, 
 d[uf}nf, sn]hf]af6 x'g] lgisf;gdf x'g] e"ldsf af/]df 5nkmn ug{ nufO{{ k|:t't 
 ug{ nufpg'xf];\ . 

 d[uf}nfn] lg:sf;g k|0ffnLdf v]Ng] e"ldsfsf] af/]df 5nkmn u/L lrqsf] d2tn] 
 j0f{g ug{ nufpg'xf];\ / cfjZos k[i7kf]if0f k|bfg ug'{xf];\ . 

 dflysf lj|mofsnfksf] cfwf/df k|To]s ljb\ofyL{nfO{ b|'t n]vg tl/sf k|of]u ug]{ / 
 k|:t't ug{ nufpg'xf];\ . 

 b|'t n]vg kZrft\\ gbf]l/g] u/L lgisf;g k|0ffnLsf] dxTTj k|:t't ug{ nufpg'xf];\ 
 / cfjZos k[i7kf]if0f k|bfg ug'{xf];\ . 

-u_ d"Nofª\sg, k|ltlaDag 

 lgisf;g k|0ffnL eg]sf] s] xf] < 

 d[uf}nfn] /ut s;/L z'b\w agfpF5 < j0f{g ug'{xf];\ . 

 lgisf;g k|0ffnLsf] dxTTj pNn]v ug'{xf];\ . 

 lgisf;g k|0ffnLsf] lrq;lxt j0f{g ug'{xf];\ . 
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-3_ kl/of]hgf sfo{ -Project work_ 

df;' k;naf6 k'/} d[uf}nf, kmf]S;f] lsg]/ Nofpg'xf];\ / cjnf]sg u/L o;sf efux¿ 
klxrfg ug'{xf];\ . ;kmf lrq agfO{ sIffsf]7fdf o;n] ug]{ k|ljmofaf/]df k|ltj]bg tof/ 
u/L sIffdf k|:t't ug'{xf];\ . 

-ª_ yk cWoog ;fdu|Lx¿ 

 ljleGg cª\ux¿df x'g] kfrg k|lj|mof M 

Organ Movement 
Digestive Juices 
Used 

Food Particles
Broken Down 

Mouth Chewing Saliva Starches 

Esophagus Swallowing None None 

Stomach 

Upper muscle in stomach 
relaxes to let food enter 
and lower muscle mixes 
food with digestive juice 

Stomach acid Protein 

Small 
intestine 

Peristalsis 
Small intestine
digestive juice 

Starches, protein, and
carbohydrates 

Pancreas None 
Pancreatic juice Starches, fats, and

protein 

Liver None Bile acids Fats 

 d[uf}nf 

lgisf;g k|0ffnLsf] d'Vo cª\u g} d[uf}nf xf] . of] reddish brown /ª\usf] x'G5 . of] 
cfdfzosf] tNnf] kl6\6 d]?b08sf] bfFof afFofdf /x]sf] x'G5 . afFof kl6\6sf] d[uf}nf eGbf 
bfFof d[uf}nf cln tn em/]sf] x'G5 . k|To]s d[uf}nf 10 cm nfdf], 6 cm rf}8f / 3.5  
cm df]6f] x'G5 . d[uf}nf l;dL cfsf/sf] x'G5 . aflx/L efu sGe]S; / o;sf] leqL efu 
sGs]e cfsf/sf] x'G5 .  o;sf] leq kl6\6sf] efudf /]gn cf6{/L / /]gn e]g;Fu 
hf]l8Psf] x'G5 . 

k|To]s d[uf}nf ;;fgf 6\o'a'N; (tubule) ldnL ag]sf] x'G5 h;nfO{ nephrons elgG5 . 
o;nfO{ d[uf}nfsf] ;+/rgfTds tyf sfo{ut PsfO elgG5 . k|To]s g]k|mf]gsf] Bowman’s 
capsulex'G5 . Bowman’s capsulesk cfsf/sf]x'G5 h;df y'k|} Soflkn/Lsf] hfnf] 
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x'G5 h;nfO{ Unf]d]?n; elgG5 . Bowman’s capsule/ Glomerulus nfO{ ;+o'St 
¿kdfmalpighian capsule elgG5 . 

/]gn cf6{/Laf6 /ut Unf]d]?n;df hfG5 hFxf /utdf ePsf cgfjZos kbfy{x¿ 5flgP/ 
tubule x'Fb} hfG5 eg] cfjZos kbfy{;lxtsf] /ut /]gn e]gn] hDdf u5{ . tubulesaf6 
uPsf] t/n d"q y}nLdf hDdf x'G5 . jf:tjdf Unf]d]?n;n] /ut z'b\w kfg]{ sfo{ u5{ . 

 

-r_ zAbfjnL (glossary) 

1. g]k|mf]g Md[uf}nfsf] sfo{d"ns PsfO 

2. Bowman’s capsule: /ut 5fGg] efu 

3. clNecf]nLM kmf]S;f]df ePsf xfjfsf ;;fgf y}nLx¿ 

4. kmfOeM vfgf / OGhfOdsf] ld>0f 

 

 

Kf|of]u g+ @* 

!=  zLif{s M kfrg k|0ffnLsf] gfdlªst lrq sf]/L sfo{x¿sf] ;"rL tof/ ug'{xf];\ . 

@=  l;b\wfGt M xfd|f] z/L/leq vfgfdf ePsf] hl6n j:t'x¿ 6'lj|mP/ sf]ifn] ;f]:g ;Sg] ;/n 
 c0f'df kl/0ft x'G5 ,o; k|lj|mofnfO{ kfrg elgG5 . kfrg k|lj|mofdf ;~rfng ug{ w]/} 
 cª\ux¿ d'v, vfgfgnL, cfdfzo ;fgf] cfGb«f, 7'nf] cfGb«f ldnL jg]sf] x'G5 . To;nfO{ 
 kfrg k|0ffnL elgG5 .  

#=  cfjZos ;fdu|L M kfrg k|0ffnLsf] df]8]n, kfrg k|0ffnL ePsf] lrq, sf8{l;6 k]k/, 
 l;;fsnd, O/]h/, s6/ cflb  

$= ljlw M 

 kfrg k|0ffnLsf] df]8]n cjnf]sg tyf cWoog ug'{xf];\ . 

 kfrg k|0ffnLsf] df]8]n / kfrg k|0ffnLsf] rf6{sf] t'ngfTds cWoog tyf  
 cjnf]sg ug'{xf];\ . 

 kfrg k|0ffnLdf efu lng] cª\ux¿kTtfnufpg'xf];\ / k|To]ssf] sfo{ olsg  
 ug'{xf];\ . 

 sf8{l;6 k]k/df l;;fsnd, :s]nsf] d4tn] kfrg k|0ffnLsf] lrq jgfO{ gfdfª\sg 
 ug'{xf];\ . 

 kfrg k|0ffnLsf cª\ux¿ / ltgsf] sfo{sf] tflnsf agfpg] . h:tf] M 
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j|m= ;= kfrg k|0ffnLdf efu 
lng] cª\u 

sfo{ 

! d'v Vffgf dl;gf] agfpg] / o;df ePsf] salivan] 
vfgf g/d agfp5 / sfaf]{xfO8«]6nfO{ 6'j|mfpF5 . 

@ vfgfgnL  

# cfdfzo  

$ 7'nf] cfGb«f  

% ;fgf] cfGb«f  
 

Kf|of]u g+ @( -s_ 

!=  zLif{s M Zjf;k|Zjf; k|0ffnLsf] lrq sf]/L sfo{x¿sf] ;"rL tof/ ug'{xf];\ . 

@=  cfjZos ;fdu|L M Zjf;k|Zjf; k|0ffnLsf] -d[uf}nf_ df]8]n jf rf6{ . rf6{k]k/, k]G;n,  
 :s]n cflb  

#=  l;b\wfGt 

xfd|f] z/L/sf] sf]ifdf -dfO6f]slG8«ofdf_ clS;hg / vfgflar k|ltlj|mof eO{ zlSt pTkGg 
x'G5 . o; k|lj|mofnfO{ cfGtl/s Zjf;k|Zjf; k|lj|mof elgG5 . Zjf;k|Zjf; k|lj|mof 
;~rfngsf nflu ljleGg cª\ux¿ h:t} gfs, s07, :j/oGq, Zjf;gnL / kmf]S;f] ldnL 
jg]sf] k|0ffnLnfO{ Zjf;k|Zjf; k|0ffnL elgG5 .  

$= ljlw M 

 pknAw Zjf;k|Zjf; k|0ffnLsf] df]8]n / tof/L rf6{sf] cWoog tyf cjnf]sg 
 ug'{xf];\ . 

 k]G;nsf] d2tn] rf6{k]k/df Zjf;k|Zjf; k|0ffnLsf] lrq sf]g]{ / ;Dk"0f{ efusf] 
 gfdfªsg ug'{xf];\ . 

 Zjf;k|Zjf; k|0ffnLdf efu lng] k|To]s cª\ux¿sf] lgDg tflnsf agfO tL 
 cª\ux¿sf] sfo{sf] ;"rL tof/ ug'{xf];\ . 

j|m= ;= cª\ux¿ sfo{x¿ 
! Gffs xfjfdf w'nf]sf] s0fnfO{ 5fGg] sfo{ u5{ . 
@ s07  
# :j/oGq  
$ Zjf;gnL  
% kmf]S;f]  
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Kf|of]u g+ @(-v_ 

!=  zLif{s M lgisf;g k|0ffnLsf] lrq sf]/L sfo{x¿sf] ;"rL tof/ ug{  

@=  cfjZos ;fdu|L 

 lgisf;g k|0ffnLsf] df]8]n jf lgisf;g k|0ffnL ePsf] tof/L rf6{, rf6{k]k/, k]G;n, :s]n 
 cflb . 

#=  l;b\wfGt 

Zf/L/sf] sf]ifdf vfgf / clS;hglar k|ltlj|mof eO zlSt pTkfbg x'G5 . o;sf] 
;fy;fy} z/L/nfO{ cgfjZos j:t'x¿ pTkfbg x'G5 . o;/L z/L/leq pTkflbt 
xflgsf/s j:t'x¿ z/L/sf] ljleGg cª\ux¿ h:t} 5fnf, kmf]S;f], d[uf}nf cflbjf6 Tofu 
Ufg]{ k|lj|mofnfO{ lg:sf;g k|0ffnL elgG5 .  

$= ljlw M 

 lgisf;g k|0ffnLsf] -d[uf}nf_ df]8]n lgisf;g k|0ffnLsf] lrq cWoog cjnf]sg 
 ug'{xf];\ . 

 lgisf;g k|0ffnLsf] - d[uf}nf_ lrq sf]g]{ / gfdfªsg ug'{xf];\ . 

 lgisf;g k|0ffnLdf efu lng] k|To]s cª\ux¿sf] sfo{sf] lgDgfg';f/ tflnsfdf 
 ;"rL jgfpg] . 

 

 

 

 

j|m=;= lgisf;g k|0ffnLdf efu 
lng] k|To]s cª\ux¿sf] gfd

sfo{x¿ 

! Gffs sfa{8 8fOcS;fO8 aflx/ km\ofFSg] tyf 
cgfjZos j:t' l;+ufg kmfN5  

@ d'v  

# 5fnf  

$ 7'nf] cfGb«f  

% d[uf}nf  

^ kmf]S;f]  
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PsfO M 19    1fg]lGb|ox¿    

cg'dflgt 3G6L M 3 (;}b\wflGts 2+ k|of]ufTds 1 _ 

1 l;sfO pknlAw M 

 dflg;df x'g] 1fg]lGb|ox¿sf] ;fwf/0f agfj6 / ltgsf] sfo{sf] j0f{g ug{  

2 ljifo j:t' / l;sfO ;fdu|Lx¿ 

lbg  ljifo j:t' l;sfO ;fdu|Lx¿ 

1 1fg]lGb|osf] 
kl/ro / cfFvf 

cfFvfsf] df]8]n, cfFvfsf] lrq ePsf] rf6{ k]k/, d]6fsf8{, 
Flash card, v;L jf /fFufsf] cfFvf . 

2  sfg, gfs, 
lha|f] / 5fnf 

sfgsf] leqL agf]6sf] lrq ePsf] rf6{ . gfssf] agf]6 
ePsf] lrq, lha|f]sf] agf]6sf] lrq , 5fnfsf] agf]6sf] 
lrq . 3f]n -lrgL, g'g, s/]nf, lgd_, k]k/ lSnk  

3 Kf|of]ufTds 
sfo{ 

sf8{l;6 k]k/, l;;fsnd, :s]n, s6/, O/]h/ cflb  

 

lbg 1 

ljifo j:t' M 1fg]lGb|osf] kl/ro / cfFvf 

3 ljlzi6 pb\b]Zo, l;sfO ;xhLs/0f ls|ofsnfk / k|ltlaDag  

-s_ ljlzi6 pb\b]Zo 

I. 1fg]lGb|osf] kl/ro lbg  

II. cfFvfsf] agf]6sf] lrq;lxt j0f{g ug{  

III. cfFvfsf] ljleGg efusf] sfo{ atfpg 

IV. cfF+vfsf] x]/rfx tyf ;/;kmfO ug{  

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

 uGw, jf;gf yfxf kfpg], tftf]lr;f]sf] cg'ej ug]{, g/d jf s8fkg yfxf kfpg], 
cldnf], u'lnof], lttf] yfxf kfpg], af]n]sf] s'/f ;'Gg], /ª 5'6\ofpg s'g s'g 
cª\ux¿sf] cfjZostf k5{ <ljb\ofyL{nfO{  tL cª\ux¿sf] gfd eGg nufpg'xf];\ 
/ 1fg]lGb|osf] cjwf/0f k|i6\ofpg] . 
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 ljb\ofyL{nfO{ kfFr ;d"xdf ljefhg ug]{ / k|To]s ;d"xnfO{ cfFvfsf] agf]6;lxtsf] 
lrq tyf df]8]n ljt/0f ug'{xf];\ . cfFvfsf] ljleGg efux¿af/] 5'6\ofpg 
nufpg'xf];\ . 

 k|To]s efusf] sfo{x¿ af/]df 5nkmn u/fpg'xf];\ . k|To]s ;d"xnfO{ cfFvfsf] lrq 
sf]g{ nufO{ gfdfs/0f u/L k|:t't ug{ nufpg'xf];\ . 

 ljb\ofyL{nfO{ !! ;d"xdf ljefhg u/L lrqsf] dfWodaf6 k|bz{g ub}{ k|To]s 
;d"xnfO{ tkl;nsf] 5'6\6f5'6\6} zLif{sdf 5nkmn ug{ nufO{{ x/]s efusf] :yfg / 
sfo{ k|:t't ug{ nufpg'xf];\ M l;lno/L df+;k]zL, cfOl/;, PSjfo; x\o'd/, gfgL, 
n]G;, lel6o; x\o'd/, sf]lg{of, clK6s ge{, /]l6gf / sf]/f]O8 . 

 o; ;DaGwdf s]xL lh1f;f eP df]8]n jf lrqsf] dfWodaf6 ;dfwfg ug'{xf];\ . 

 ljb\ofyL{sf] k|To]s ;d"xdf cfFvfsf] x]/rfx / ;/;kmfO{ s;/L ul/G5 <o; k|Zgdf 
5nkmn u/fpg] / ;d"xut ¿kdf lgrf]8 tof/ ug{ nufpg'xf];\ . 

 d]6fsf8{df cfFvfsf] x]/rfx / ;/;kmfO{ ;DaGwL a'Fbfut ¿kdf n]Vg nufpg'xf];\/ 
k|:t't ug{ nufpg'xf];\ / cfjZos k[i7kf]if0f k|bfg ug'{xf];\ . 

-u_ d"Nofª\sg, k|ltlaDag 

 1fg]lGb|o eg]sf] s] xf] < pbfx/0f lbg'xf];\ . 

 rlDsnf] k|sfz / dw'/f] k|sfzdf cfFvfsf] gfgLsf] cfsf/df s] kl/jt{g cfp5 < 
 lsg < 

  cfFvfsf] lrq sf]/L ljleGg efux¿sf] gfdfs/0f ug'{xf];\ . 

  cfFvfsf] ;/;kmfO tyf x]/rfx s;/L ug{ ;lsG5 < 

 

lbg 2 

ljifo j:t' M sfg, gfs, lha|f] / 5fnf 
3.  ljlzi6 pb\b]Zo, l;sfO ;xhLs/0f lj|mofsnfk / k|ltlaDag  

-s_ ljlzi6 pb\b]Zo 

1. sfgsf] lrq;lxt ljleGg efusf] sfo{ atfpg 

2. sfgsf] ;/;kmfO{ / x]/rfxaf/] j0f{g ug{  

3. gfs, lha|f] / 5fnfsf] agf]6 / sfo{sf] j0f{g ug{  

4. gfs, lha|f] / 5fnfsf]x]/rfx tyf ;/;kmfO ug]{ tl/sfatfpg 

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



255 

 sIffsf ljb\ofyL{nfO{ 4 ;d"xdf ljefhg ug]{ k|To]s ;d"xnfO{ lgDgfg';f/ 
lj|mofsnfk u/fO{ k|:t't ug{ nufpg'xf];\ . 

 ljb\ofyL{sf] ;d"xnfO{ sfgsf] lrq ljt/0f ug'{xf];\ . lrqsf] cWoog tyf cjnf]sg 
ug{ nufpg'xf];\, sfgsf] aflx/L, dWosfg tyf leqL sfgsf] af/]df 5nkmn 
u/fpg'xf];\ . cfjZos ;xhLs/0f ug]{ / ;Gbe{ ;fdu|Lsf] ¿kdf kf7\ok':ts 
k|of]u ug{ nufpg'xf];\ . pSt sfgsf] ;'gfO k|lj|mofaf/] 5nkmn u/fO{ k|:t't ug{ 
nufpg'xf];\ . sfgsf] x]/rfx / ;/;kmfO{ ;DaGwL 5nkmn u/L k|:t't ug{ 
nufpg'xf];\ . 

 ljb\ofyL{sf] ;d"xdf gfs agf]]6 ePsf] Flash card ljt/0fug'{xf];\ . gfssf] ljleGg 
efux¿sf] cWoog tyf cjnf]sg u/fpg'xf];\ . gfssf] sfo{af/] 5nkmn 
u/fpg'xf];\ . ?3f nfUbf gfs s'g efudf c;/ u5{ egL 5nkmn u/fpg'xf];\ 
.cfjZos ;xhLs/0f u/L gfssf] sfo{ n]Vg nufpg'xf];\ / k|:t't ug{ nufpg'xf];\ 
. 

 ljb\ofyL{sf] ;d"xnfO{ las/, skf;, l;Gsf,lkpg] kfgL, g'gkfgLsf] 3f]n, 
lrgLkfgLsf] 3f]n, sfutL kfgL / lgdsf] /; ljt/0f ug'{xf];\ . ;d"xsf /x]sf 
ljb\ofyL{ dWo] 2-2 hgfsf] ;fgf] ;d"x agfpg'xf];\ . k|To]s b'O{{ hgfsf] ;d"xnfO{ 
rf6{k]k/df lha|f]sf] lrq sf]g{ nufpg'xf];\ . 

 Pp6f l;Gsfdf skf; a]/]/ l;s agfpg], / To;nfO{ g'lgnf] 3f]ndf -g'gsf] 
3f]ndf_ 8'afP/, ;fyLsf] lha|f]sf] ljleGg efu kf7\ok':tssf] lha|f]sf] lrqdf 
b]vfP h:t}_ 5'jfpg nufpg'xf];\ . o; lj|mofdf ;fyLn] lha|f]sf] s'g efudf 
g'lgnf] :jfb yfxf kfP /]s8{ ug{ nufpg'xf];\ . ;fyLnfO{ d'v s'Nnf ug{ 
nufpg'xf];\ o;/L g} u'lnof], cldnf] / lttf] emf]nsf] k|of]u ug{ nufpg'xf];\ / 
/]s8{ ug{ nufpg'xf];\ . 

 pSt lj|mofsnfkkl5 lha|f]sf] s'g s'g efudf u'lnof], g'lgnf], lttf]] / cldnf] 
:jfbsf s]Gb|x¿ x'Fbf] /x]5  ljZn]if0f ug{ nufpg'xf];\ / k|:t't ug{ nufpg'xf];\ .-
lha|f]sf] k5f8L lttf], 5]pdf u'lnof] / cufl8sf] 6'Kkf] efu g'lgnf] :jfbsf s]Gb| 
x'G5 . _ 

 5fnfdf /x]sf r]tgfsf s]Gb| kTtf nufpgljb\ofyL{sf] ;d"xnfO{ ?n/, k]g, k]lG;n, 
a'?;, k]k/lSnk, ljs/ ydf]{ld6/, a/km, kfgL, l:kl/6, tftf] kfgL ljt/0f ug'{xf];\ 
.2-2 hgfsf] ;fgf] ;d"x agfpg] . Ps hgfsf] xftdf -xTs]nfsf] klxnf] ef-u_ 
k]gn] -32 x 32 mm_ Pp6f ju{ agfpg nufpg'xf];\ . ju{nfO{ 16 a/fa/ efudf 
ljefhg ug{ nufpg'xf];\ . Pp6f k]k/df 7'nf] juf{sf/ agfO{ 16  cf]6f a/fa/ 
efudf ljefhg ug{ nufpg'xf];\ . 

 Af'?;sf] 6'Kkf]n] xTs]nfsf] ;a} ;;fgf efudf 5'jfpg nufpg'xf];\ . ;fyLn] s'g 
rflxF efudf :k;{sf] cg'ej u5{, ;f]xL efux¿ rf6{df ePsf] ju{df ; n] hgfpg 
nufpg'xf];\ . 
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 k]lG;nsf] ltvf] 6'Kkf]n] ju{sf] ;a} efu lj:tf/} 3f]6\g nufpg'xf];\, ;fyLn] b'vfO 
cg'ej u/]sf] efux¿ rf6{sf] ju{df b' n]Vg nufpg'xf];\ . 

 k]k/ lSnksf] tf/nfO{ ;f]emf] agfpg nufpg'xf];\ / To;sf] 6'Kkf]nfO{ a/km kfgL jf 
l:kl/6df 8'afpg nufP/ ju{sf] ljleGg efudf 5'jfpg nufpg'xf];\, lr;f] cg'ej 
u/]sf] efu rf6{df lr= n] ;ª\s]t ug{ nufpg'xf];\ . 

 km]/L k]k/ lSnksf] 6'Kkf]nfO{ tftf] kfgL -550C_ df 8'afpg nufpg'xf];\ pSt 
6'Kkf]n] ;fyLsf] xftsf] ju{df 5'jfpg nufpg'xf];\, ;fyLn] s'g efudf tftf] 
cg'ej u/], rf6{sf] ju{df tf n] ;ª\s]t ug{ nufpg'xf];\ .- 5fnfdf 7fFpcg';f/ 
r]tgf s]Gb|x¿ km/s km/s x'G5g\ . _ 

-u_ d"Nofª\sg, k|ltlaDag 

 sfgdf sfg]u'hL -wax_ a9L hDDff ePsf] cj:yfdf /fd|/L ;'Gg ;ls+b}g, lsg < 

 sfgsf] ;kmf lrq agfO{ aflx/L, dWo / leqL sfgsf] sfo{ n]Vg'xf];\ . 

 lha|f]sf] s'g s'g efudf g'lgnf], lttf], u'lnof] / cldnf] :jfbsf] s]Gb|x¿ x'G5 < 

 gfs / 5fnfsf] x]/rfx tyf ;/;kmfO{ ul/g] pkfox¿ pNn]v ug'{xf];\ . 

-3_ kl/of]hgf sfo{ -Project work_ 

i. glhs}sf] c:ktfn jf ;fd'bflos lSnlgssf] e|d0f ug'{xf];\ . ENT ljefudf uO{ 
sfg ;kmf ug]{ tl/sfsf] cjnf]sg tyf Doctor ;Fu hfgsf/L lnO{ Pp6f 
k|ltj]bg tof/ u/L sIffdf k|:t't ug'{xf];\ . 

ii. ;d"x agfO{ cfFvf c:ktfnsf] e|d0f ug'{xf];\ . ;DalGwt zfvfdf uO{ cfFvfsf] 
af/]df hfhsf/L lnO{ o;sf] ;/;kmfO{ tyf x]/rfx ;DaGwL Pp6f k|ltj]bg tof/ 
ug'{xf];\ . 

iii. glhs}sf] df;' k;naf6 /f+uf, jf v;Lsf] cfFvf Nofpg'xf]; . cfFvfsf] ljleGg 
efux¿ h:t}= :n]/f]l6s tx sf]/f]O8, /]l6gf, cfFvfsf] gfgL, b[li6, gzf, lel6o; 
Xo'd/ cflbsf] cjnf]sgkl5 k|To]s efux¿sf] b]lvg] u/L ;kmf lrq agfO tL 
efux¿sf] sfo{x¿sf] ;"rL agfpg'xf];\ . 

-ª_ yk cWoog ;fdu|L 

 /]l6gfdf sf]g ;]n / /8 ;]n a9L ePsf] 7fpFnfO{ yellow spotelgG5 . 

 dw'/f] k|sfzdf /8;]n lj|moflzn x'G5g\ / j:t'nfO{ b]Vg ;Sg] agfpF5 . 

 rlDsnf] k|sfzdf sf]g ;]n ;lqmo x'G5 / j:t'nfO{ k|:6 k|:6;+u b]Vg ;Sg] 
 agfpF5 . 

 /8;]n / sf]g ;]n gePsf] efudf j:t'sf] cfs[lt  ag]df j:t' b]lvb}g h;nfO{ 
 blind spot elgG5 . 
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 cfFvfsf] gfgL 10 u'0f 7'nf] / ;fgf] x'G5 . 

-r_ zAbfjnL (glossary) 

1. k]l/lnDkm M bony labyrinth / membranous labyrinthlardf x'g] t/n kbfy{ 

2. OG8f]lnDkmM sf]lSnof / ;]ld;s'{n/ sofgndf x'g] kf/bz{s t/n kbfy{  

3. cnkm\ofS6/L ge{M leqL sfg / dl:tis hf]8\g] ge{  

4. Eofn]6 cª\s'/ M :jfbsf] cª\s'/ 

k|of]u g+ #) 

!= zLif{s M dflg;df x'g] 1fg]lGb«ox¿sf] lrq sf]g{ / 1fg]lGb|ox/sf] sfo{x¿sf] rf6{ agfpg 

@=  l;b\wfGt M jflx/L ;+;f/;Fu hf]8\g] dflg;sf] z/L/sf dxTTjk"0f{ cª\ux¿nfO{ 1fg]lGb«o 
 elgG5 . cfFvf, sfg, gfs, hLj|f] / 5fnf 1fg]lGb|ox¿ x'g\ .  

#=  cfjZos ;fdu|L M cfFvf, sfg, gfs, lha|f] / 5fnfsf] lrq jf df]8]n, rf6{k]k/, k]G;n, 
 :s]n cflb . 

$=  ljlw  

 1fg]lGb«osf] df]8]n jf lrq cjnf]sg tyf cWoog ug'{xf];\ . 

 k|To]s 1fg]lGb«osf] ;kmf lrq rf6{k]k/df agfpg] . 

 1fg]lGb«osf] sfo{x¿sf] ;"rL tof/ kfg'{xf];\ . 

 k|To]s 1fg]lGb«o / ltgsf] sfo{;lxtsf] rf6{ tof/ kfg'{xf];\ . 

 tflnsf 

j|m= ; 1fg]lGb«o sfo{ 

!= cfFvf j:t'x¿ cjnf]sg , klxrfg ug{  

@= Sfg  

#= hLj|f]  

$= 5fnf  

%= Gffs  
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PsfO M 20  j|mdljsf;   
cg'dflgt 3G6L M 4 

1. l;sfO pknlAw 

 j|mdljsf;sf] Oltxf; / l;b\wfGtsf] ;+lIfKt JofVof ug{  

2. ljifo j:t' / l;sfO ;fdu|Lx¿ 

lbg  ljifo j:t' lzIf0f ;fdu|Lx¿ 

1/2 Jf|mf ljsf;sf] kl/ro, Oltxf; 
/ j|mdljsf;sf k|df0fx¿ 

 

d]6fsf8{, flash card, j|mdljsf;sf] 
Oltxf;, k|df0f;DaGwL lrq rf6{ / 
lel8of] . 

3 j|mdljsf;sf l;b\wfGt 

-n]dfs{ssf] l;b\wfGt_ 

d]6fsf8{, flash card, n]dfs{sf] 
l;b\wfGtsf] rf6{ k]k/ 

4 j|mdljsf;sf l;b\wfGt 

-8fla{gsf] l;b\wfGt_ 

d]6fsf8{, flash card, 8flj{gsf] 
l;b\wfGtsf] rf6{ k]k/ 

 
lbg 1/2 

ljifo j:t' M j|mdljsf;sf] kl/ro, Oltxf; / j|mdljsf;sf k|df0fx¿ 

3 ljlzi6 pb\b]Zo,  l;sfO ;xhLs/0f ls|ofsnfk / k|ltlaDag  

-s_ ljlzi6 pb\b]Zo 

1. j|mdljsf;sf] kl/rolbg  

2. j|md ljsf;sf] Oltxf; atfpg  

3. j|mdljsf;sf k|df0fx¿sf] ;"rL agfpg 

4. j|mdljsf;sf k|df0fx¿sf] pbfx/0f;lxt aofg ug{ 

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

 lj|mofsnfk 1 

 ljb\ofyL{nfO{ ljsf; / j|md ljsf; ;DaGwdf ;f]Rg], hf]8L agfpg] / cg'ej 
 cfbfgk|bfg ug]{ tl/sf ckgfO{ k|:t't ug{ nufpg'xf];\ / lzIfsn] pbfx/0f;lxt 
 k|i6 kfg'{xf];\ . 
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 j|md ljsf; -Pssf]lifo ;hLjb]lv xfn;Ddsf] ;hLjsf] ljsf; j|md_ Oltxf; 
 ;DaGwdf ljb\ofyL{nfO{ JolStut ¿kdf ;f]Rg], ;f]r]sf] s'/f glhssf] ljb\ofyL{;Fu 
 cfbfg k|bfg ug]{ / To;kl5 a]Grdf ePsf ;a} ljb\ofyL{lardf  j|md ljsf;sf] 
 Oltxf; ;DaGwdf 5nkmn u/fO{ lgrf]8 k|:t't ug{ nufpg'xf];\ . 

 j|md ljsf;sf] Oltxf; ;DaGwdf o' 6\o'jaf6 8fpg nf]8 ul/Psf] lel8of] jf 
 Plgd];g k|bz{g ug]{ / cjnf]sg ug{ nufpg'xf];\ . 

 ;d"xut ¿kdf 5nkmn ePsf] s'/f / lel8of] cjnf]sg u/]sf] cfwf/df s'g s'g 
 s'/fx¿df yk hfgsf/L k|fKt eof] < k|:t't ug{ nufpg'xf];\ / lgrf]8 k|:t't 
 ug'{xf];\ . 

 lj|mofsnfk 2 

 ljb\ofyL{sf] ;d"xdf cjz]ifsf] lrq ePsf] flash card cyjf s'g} cjz]if ePsf] 
 kq] r6\6fg ljt/0f ug'{xf];\ . pSt cjz]ifsf] cWoog tyf cjnf]sg ug{ 
 nufpg'xf];\ . cjz]if eg]sf] s] xf]< cjz]if s;/L aGb5 < cjz]ifaf6 k|fKt 
 k|df0fn] j|mdljsf; ePsf] xf] eGg] k|df0f s;/L lbG5 < h:tf ljifodf 5nkmn 
 ug{ nufpg'xf];\ .;d"xut ¿kdf cfjZos ;xhLs/0f ug]{ / kf7\ok':tsnfO{ 
 ;Gbe{ ;fdu|Lsf] ¿kdf k|of]u ug{ nufpg'xf];\ / k|:t't ug{ nufpg'xf];\ . 

 lgisif{ M k'/fgf] hLjx¿sf] cjz]if ;fwf/0f agf]6sf] x'G5 eg] gFof hLjsf] cjz]if h6Ln 
 agf]6sf] x'G5 . 

lj|mofsnfk     3 

 ljb\ofyL{sf] ;d"xdf ;3dL{ cª\ux¿ h:t}, 3f]8fsf] cufl8sf] v'6\6f, r/fsf] kv]6f, 
dflg;sf] xft, x\j]nsf] Kof8nsf] lrq ePsf] flash sf8{ / cjz]iff+ssf] lrq 
h:t}M eld{kmd{ Pk]lG8S;, s's'/ bfFt, sfg -v/fof], ufO{, dflg;_ sf] lrq ePsf] 
flash sf8{ ljt/0f ug]{ / lgDgfg';f/ 5nkmn ug{ nufpg'xf];\ . 

 dflg;sf] xft, r/fsf] kv]6fsf] lrq lbPsf] ;3dL{ cª\ux¿sf] cjnf]sg ug{ 
nufpg'xf];\, ;3dL{ cª\u eg]sf] s] xf]< dflg;sf] xftsf] Xj]nsf] Kof8nsf],3f]8fsf] 
cufl8sf] v'6\6fsf] xf8sf] agf]6, t'ngfTds agf]6sf] cWoog tyf 5nkmn ug{ 
nufpg'xf];\ . o;n] j|mdljsf;sf] k|df0fnfO{ s;/L k'li6 ub{5 < eGg] s'/fdf 
5nkmn u/L n]Vg nufpg'xf];\ . cfjZos ;xhLs/0f ug'{xf];\ . To:t} u/L, 
cjz]iff+s, eld{kmd{, Pk]lG8S;, s's'/ bfFt, sfg h'g dflg; nufO{t v/fof], ufO{, 
s's'/ cflb x'G5, To;sf] t'ngfTds ¿kdf 5nkmn ug{ nufpg'xf];\, o;n] klg 
j|mdljsf;nfO{ yk k|df0f lbG5 eGg] s'/f k'li6 ug{ nufO{{ k|:t't ug{ nufpg'xf];\ . 

 lgisif{ M r/f, dflg; / Xj]nPp6} k'vf{af6 cfPsf] k|df0f ;3dL{ cª\usf] cWoogaf6 
 k|fKt x'G5 . 
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 lj|mofsnfk 4   e'|0f ;DaGwL k|df0fx¿ M 

ljb\ofyL{sf] ;d"xnfO{ dflg;, df5f, ufO{, s'v'/fsf] e|"0f;DaGwL ljsf;sf] ljleGg r/0f 
ePsf] lrqsf] flash card ljt/0f ug'{xf];\ .pSt lrqdf ljleGg r/0fsf] t'ngfTds 
cWoog tyf cjnf]sg ug{ nufpg'xf];\ .ljb\ofyL{lar 5nkmn ug{ nufpg'xf];\e|"0fx¿sf] 
ljsf;sf] t'ngfTds cWoogn] j|mdljsf; k'li6 ug]{ cfwf/x¿ n]Vg ;xhLs/0f u/L 
k|:t't ug{ nufpg'xf];\ . 

 lgisif{ M e|"0f;DaGwL cWoogaf6 klg dflg;, df5f, ufO{ cflb Pp6} k'vf{af6 cfPsf] eGg] 
 yk k|df0f lbG5 . 

 lj|mofsnfk 5  ef}uf]lns ljt/0faf6 k|fKt k|df0fx¿ 

lgDg k|Zg n]lvPsf] flash card tof/ u/L ;d"xdf ljt/0f u/L 5nkmn u/fpg] / j|md 
ljsf;nfO{ yk k|df0f lbg] s'/fdf lgisif{ k'Ug ;xof]u ug'{xf];\ . 

1. s] k|YjLsf] ;a} 7fFpdf Ps} k|sf/sf] hGt' jf jg:klt kfOG5 < 

2. ef/t / clk|msfdf kfOg] xfQL Ps} lsl;dsf] lsg ePsf] xf]nf < 

3. s] jftfj/0fn] hGt' jf jg:kltsf] zf/Ll/s agf]6df km/s kf5{ < 

 lj|mofsnfk 6 b'O{{ ju{larsf hgfj/x¿af6 k|fKt k|df0fx¿ M 

ljb\ofyL{sf] ;d"xdf 8s ljN8 Kn]l6k;sf] lrq, cfls{of]K6]l/S;sf] lrq ePsf] flash card 
ljt/0f ug'{xf];\ . pSt lrqsf] cWoog tyf cjnf]sg ug{ nufpg'xf];\ . Kn]l6k;n] km'n 
kf5{, t/ aRrfnfO{ b'w r';fpF5, o;n] s'g s'g ju{sf] nIf0fx¿ hf]8\5 < To:t} u/L 
cfls{of]K6]l/S;sf] cjz]ifn] /]K6fOn / r/fsf] nIf0f b]vfpF5 . o;n] s'g s'g ju{df 
hf]8\5 < eGg] s'/fdf 5nkmn u/fpg'xf];\ . cfjZostfcg';f/ ;xhLs/0f ug]{ / k|:t't 
ug{ nufpg'xf];\ . 

-u_ d"Nofª\sg, k|ltlaDag 

 j|md ljsf; eg]sf] s] xf] < 

 Pssf]lifo hLjsf] ljsf; j|mdb]lv xfn;Ddsf] ;hLj j:t'x/sf] ljsf;a|md s;/L 
 ePsf] xf]nf < 

 Jf|md ljsf;nfO{ k|dfl0ft ug]{ k|df0fx¿ s] s] 5g\ < 

 dflg;sf] z/L/df kfOg] cjz]iffª\ux¿ s] s] x'g\ < 

 j|mdljsf;sf] nfuL ;a} eGbf alnof] k|df0f s'g rflx xf]nf < sf/0f;lxt k'li6 
 ug'{xf];\ . 

 dflg;, ufO{, 3f]8f, r/fx¿ Pp6} k'vf{af6 ljsl;t eO{ cfPsf x'g\  lsg < 
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lbg 3  

ljifo j:t'M j|mdljsf;sf l;b\wfGt -n]dfs{sf] j|mdljsf; ;DaGwLl;b\wfGt_ 

3. ljlzi6 pb\b]Zo, l;sfO ;xhLs/0f lj|mofsnfk / k|ltlaDag  

-s_ ljlzi6 pb\b]Zo 

1. n]dfs{sf] l;b\wfGt pbfx/0f;lxt aofg ug{ 

2. n]dfs{sf] l;b\wfGtsf] cfnf]rgf atfpg  

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

 n]dfs{ sf] x'g\ < pgn] j|md ljsf;sf s'g s'g l;b\wfGtx¿ Kf|ltkfbg u/]sf 5g\ < 
 k|Zgdf ;f]Rg nufO{{ k|:t't ug{ nufpg'xf];\ . 

 ljb\ofyL{nfO{ rf/ ;d"xdf ljefhg ug]{ / n]dfs{n] k|ltkfbg u/]sf tkl;nsf 
 l;b\wfGtdf 5nkmn u/fO{ k|:t't ug{ nufpg'xf];\ . 

 ;d"x -s_ hLjx¿dfly jftfj/0fsf] k|efj 

ljb\ofyL{sf] ;d"xdf hLj dfly jftfj/0fsf] k|efj ;DaGwL 5nkmn u/fpg lgDg k|Zg 
n]lvPsf] flash cardljt/0f ug'{xf];\ . ;hLjx¿n] jftfj/0fcg';f/ z/L/sf u'0fx¿ lsg 
kl/jt{g u5{g\ < lxdfndf kfOg] ofs / t/fOdf kfOg] ufO{sf] zf/Ll/s u'0fx¿ Pp6} 
x'G5g\ < lsg < pSt k|Zgx¿df n]dfs{sf] egfOcg';f/ 5nkmn ug{ nufpg'xf];\ . 
kf7\ok':tsnfO{ ;Gbe{ ;fdu|Lsf] ¿kdf k|of]u ug{ nufpg'xf];\ / k|:t't ug{ nufpg'xf];\ . 

 ;d"x -v_ hLjx¿sf z/L/sf] cª\u Jofjxf/df Nofpg' / gNofpg'n] ltdLx¿sf] z/L/sf] 
 ¿k/]vfdf kl/jt{g s;/L NofpF5 .  

;d"xdf lgDg k|Zg n]lvPsf] flash card ljt/0f u/L 5nkmn u/fpg'xf];\ . hLjx¿sf] 
z/L/df ePsf] cª\ux¿sf] lg/Gt/ k|of]u ubf{ pSt cª\usf] agf]6df kl/jt{g cfp5 < 
k|of]udf gcfpg] cª\ux¿ x/fP/ hfG5 < cfjZos pbfx/0f;lxtJofVof ug{  
nufpg'xf];\ . ;k{ / 5]kf/f]sf] zf/Ll/s agf]6 t'ngf ug'{xf];\ . 

 ;d"x -u_ s'g} Ps k':tfsf hLjdf cflh{t ePsf] u'0f jf kl/jt{g csf]{ k':tfsf 
 ;Gtfgdf ;b}{ hfG5 .  

ljb\ofyL{sf] ;d"xdf lgDg k|Zg n]lvPsf] flash cardljt/0f ug]{ / 5nkmn u/fO{ k|:t't 
ug{ nufpg'xf];\ . hGdf]k|fGt k|fKt u'0f eg]sf] s] xf] <  s] o;/L cflh{t u'0fx¿ csf]{ 
k':tfdf ;b}{ hfG5 < s] lh/fkmsf] k'vf{ clxn]sf] lh/fkm h:t} lyof] < pk/f]St k|Zgx¿sf] 
;DaGwdf ;d"xdf 5nkmn u/fpg'xf];\ .lh/fkmsf] pbfx/0f lnO{ pSt ljifonfO{ k|i6 
kf/]sf af/]df 5nkmn u/fpg] / k|:t't ug{ nufpg'xf];\ . 

 ;d"x -3_  n]dfs{sf] l;b\wfGtsf] cfnf]rgf 
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Nf]dfs{n] k|ltkfbg u/]sf j|md ljsf;sf l;b\wfGtsf] cfwf/df cfnf]rgf s] xf]nfg\ < 
;f]Rg nufO{{ k|:t't ug{ nufpg'xf];\ / cfjZos k[i7kf]if0f k|bfg ug'{xf];\ . 

-u_ d"Nofª\sg, k|ltlaDag 

 n]dfs{s]f l;b\wfGtx¿ pNn]v ug'{xf];\ .  

 n]dfs{sf]cg';f/ jftfj/0fn] ;hLjx¿nfO{ s:tf] k|efj kf5{ < 

 ;hLjx¿sf] cª\usf] ;b'kof]u / cg'kof]udf o;sf] cfsf/ / Ifdtfdf s:tf] c;/ 
 k5{ < 

 n]dfs{sf]cg';f/ cfh kfOg] lh/fkmsf] k'vf{ 5f]6f] v'6\6f ePsf] lyof] < aofg 
 ug'{xf];\ .  

 hGdf]k|fGt k|fKt u'0fx¿ ;Gtltx¿df s;/L ;b}{ hfG5 < 

 

lbg 4 

ljifo j:t' M  8flj{gsf] l;b\wfGt 

3.  ljlzi6 pb\b]Zo, l;sfO ;xhLs/0f lj|mofsnfk / k|ltlaDag  

-s_ ljlzi6 pb\b]Zo 

1. 8flj{gsf] l;b\wfGt pbfx/0f;lxt aofg ug{ 

2. 8flj{gsf] l;b\wfGtsf] cfnf]rgf atfpg .  

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

 rfN;{ 8fla{g / pgn] k'¥ofPsf] of]ubfgaf/]df ljb\ofyL{nfO{ ;f]Rg nufO{{ a]Grut  
 ¿kdf 5nkmn ug{ nufP/ a]Graf6 PshgfnfO{ k|:t't ug{ nufpg'xf];\ . 

 rfN;{ 8fla{gsf] kmf]6f] cjnf]sg u/fpFb} ljb\ofyL{n] k|:t't u/]sf kIfnfO{ ;d]6\b} 
 rfN;{ 8fla{gsf] kl/ro lbg'xf];\ . 

 sIffsf ljb\ofyL{nfO{ 5 cf]6f ;d'xdf ljefhg ug'{xf];\ . k|To]s ;d"xnfO{ lgDg 
 rfN;{ 8fla{gsf] l;b\wfGtx¿ Nf]lvPsf] flash card ljt/0f ug]{ / 5nkmn u/L 
 k|:t't ug{ nufpg'xf];\ . 

;d"x -s_ cTolws ;Gtfgf]Tkfbg 

;d"x -v_ afFRgsf] nflu ;+3if{ 

;d"x u+_ kl/j[lTt / j+zh 

;d"x 3_ k|fs[lts 5gf]6 

;d"x ª_ gofF hfltsf] pTklTt 
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 kfFr cf]6f ;d"xut ¿kdf rfN;{ 8fla{gsf] l;b\wfGtx¿af/]df k|:t'tL kZrft\\ 
 cfjZos yk k[i7kf]if0f k|bfg ug'{xf];\ . 

 8fla{gsf l;b\wfGtx¿sf] cfwf/df cfnf]rgf s] s] xf]nfg\ ;f]Rg nufO{{ n]Vg 
 nufpg'xf];\ / k|:t't ug{ nufpg'xf];\ .ljb\ofyL{n] k|:t't u/]sf cg'ejx¿nfO{ 
 ;d]6\b} lgisif{ k|:t't ug'{xf];\ . 

-u_ d"Nofª\sg, k|ltlaDag 

 8flj{g sf] lyP < 

 8flj{gsf l;b\wfGtsf] pNn]v ug'{xf];\ . 

 afR+gsf] nfuL ;+3if{ eg]sf] s] xf] < 

 8flj{gsfcg';f/ k|s[ltn] hLjx¿sf] 5gf]6 s;/L ub{5 < aofg ug'{xf];\ . 

 8flj{gsf l;b\wfGtsf] cfnf]rgfx¿ s] s] x'g\ < 

-3_ yk cWoog ;fdu|Lx¿ 

 8flj{gsf] l;b\wfGt 

1. cTolws ;Gtfgf]Tkfbgsf] pbfx/0f 

-s_ cg's'n jftfj/0fdf lem“ufn] 7 k6s;Dd km'n kf5{ . Ps k6sdf 120 b]lv 140  
 cf]6f km'n kf5{ . 10 lbgdf km'naf6 nfef{ lg:sG5 / 14 lbgdf jo:s x'G5 . 
 8flj{gsf]cg';f/ lem“ufsf] ;a} ;Gtltx¿ afFRg] xf] eg] 1 jif{df 1.91× 10 20 
cf]6f  
 lem+ufx¿ x'G5 . 

-v_  xfTtLsf] k|hgg\ l9nf] x'G5 . o;sf] cfo' 100 jif{x'G5 . kf]yL xfTtLn] cfkm\gf]  
 hLjg e/Ldf 7 k6s aRrf hGdfpF5 . olb ;a} ;Gtltx¿ afFRg] xf] eg] 750 jif{  
 ;Dddf Ps hf]8L xfQLaf6 191000000 xfQLx¿ x'g]5g\ . 

2. k|fs[lts 5gf}6sf] k|df0f 

a]nfotdf b'O{{ k|sf/sf k'tnL (dy)cl:tTTjdflyP . ;]tf] kv]“6f / sfnf] kv]6f 
ePsf] dy . a]nfot cf}Bf]lus/0f x'g' eGbf klxn] ;]tf] kv]F6f ePsf] dysf] ;ª\Vof 
w]/} lyof] . cf}b\of]uLs/0fkl5 ?vdf xfFufx¿pb\of]usf] w'Fjfn] sfnf] x'g uof] h;n] 
ubf{ ;]tf] kv]6f ePsf] dynfO{ ;lhn} c¿ r/fx¿n] vfOlbP / logsf] ;ª\Vof 
36\b} uof] t/ sfnf] kv]6f ePsf] dysf] ;ª\Vof 36]sf] kfOPg . 

-ª_ zAbfjnL (glossary) 

1. Bridge animal: lgDg / pRr b'j}sf] u'0fx¿ ePsf] hgfj/  

2. cjz]ifM kq] r6\6fgdf kfOg] d/]sf hLjx¿sf] 5fk 
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PsfO M 21 k|s[lt / jftfj/0f 
cg'dflgt 3G6L M 11 ( ;}b\wflGts9+ k|of]ufTds2) 

1. l;sfO pknlAwx¿ 

1. la?jf / hgfj/x¿df c;/ kfg]{ h}ljs / ch}ljs sf/s tTTjx¿ -xfjf, k|sfz, 
 tfkj|md, df6f], kfgL / hLjx¿_ sf] j0f{g ug{ / xfjfkfgL kl/jt{gn] la?jf / hgfj/df 
 k'¥ofpg] k|lts"n c;/sf] ;"rL tof/ ug{ 

2. kfl/l:ylts kb\wltsf] pbfx/0f;lxt kl/ro lbg / ;]jfx¿ JofVof ug{  

3. pTkfbs, pkef]Stf / ljR5]bsx¿larsf] cGt/;DaGws]f JofVof ug{ 

4. la?jf / hgfj/x¿df x'g] cGt/;DaGw -:jkf]if0f, k/kf]if0f_sf] JofVof ug{ 

5. cfwf/e't cfjZostf -vfgf, cf>o / sk8f_ k'/f ug{ dflg;x¿sf] cGo la?jf / 
 hLjx¿df lge{/tfsf] j0f{g ug{ 

2 ljifo j:t' / lzIf0f ;fdu|Lx¿ M 

lbg  ljifo j:t' lzIf0f ;fdu|Lx¿ 

1 k|s[lt / jftfj/0fsf] kl/ro / 
ch}ljs tTTj 

d]6fsf8{, flash card,rf6{x¿, lel8of] 
jf Plgd];g . 

2 h}ljs tTTjx¿ d]6fsf8{, flash card,rf6{, lel8of] jf 
Plgd];g 

3/4 kfl/l:ylts kb\wltsf] kl/ro, 
hldgdf x'g] kfl/l:ylts 
k|0ffnL  

d]6fsf8{, flash card, Osf]l;:6dsf] 
rf6{, lel8of] jf Plgd];g 

5 kfgLdf x'g] kfl/l:ylts k|0ffnL d]6fsf8{, flash card, kf]v/L 
Osf]l;:6dsf] rf6{, lel8of] jf 
Plgd];g 

6 vfb\oz[ª\vnf, vfb\o hfn  d]6fsf8{, flash card,vfb\oz[ª\vnfsf] 
lrq, vfb\o hfnsf] lrq 

7 hgfj/ / la?jflarsf] 
cGt/;DaGw 

d]6fsf8{, flash card, vfb\o 
z[ª\vnfsf] lrq, vfb\o hfnsf] lrq 

8/9 Osf]l;:6dsf ;]jfx¿ d]6fsf8{, flash card 
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10/11 Kf|of]ufTds sfo{ Rff6{ k]k/, k]lG;n, O/]h/, s6/, 
;fOgk]g 

 

lbg 1 

ljifo j:t'M k|s[lt / jftfj/0fsf] kl/ro / ch}ljs tTTj 

3. ljlzi6 pb\b]Zo, l;sfO ;xhLs/0f lj|mofsnfk / k|ltlaDag  

-s_ ljlzi6 pb\b]Zo 

1. k|s[lt / jftfj/0fsf] kl/ro lbg  

2.  ch}ljs tTTjx¿sf] klxrfg ug{  

3.  ch}ljs tTTjx¿sf] pbfx/0f;lxt aofg ug{  

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

 sIffsf]7fsf] sfnf]kf6L jf ;]tf]kf6Ldf ef}lts hut eg]sf] s] xf]< k[YjLsf] hut / 
 ;hLjx¿lar s:tf] ;DaGw x'G5 < egL k|Zg n]lvlbg'xf];\ .ljb\ofyL{lar 5nkmn 
 ug{ nufpg'xf];\ /  k|:t't ug{ nufpg'xf];\ . 

 sIffsf ljb\ofyL{nfO{ 4 ;d"xdf ljefhg ug'{xf];\ . k|To]s ;d"xnfO{ lgDg k|Zg 
 n]lvPsf] flash sf8{ 5'6\6f5'6\6} ljt/0f ug]{ / cfk;df 5nkmn ug{ nufO{ k|:t't 
 ug{ nufpg'xf];\ . 

 ;d"x sM k|s[lt / jftfj/0f eg]sf] s] xf] < jftfj/0fdf d'Votof slt k|sf/sf 
 j:t'x¿ kfOG5g\ < tL s] s] x'g\ < 

 ;d"x v M ;d'bfo community eg]sf] xf] < o;sf pbfx/0fx¿ s] s] x'g  
 ;S5g\ < 

 ;d"x u M Osf]l;:6d s] s] tTTjx¿ ldnL ag]sf] x'G5 < 

 ;d"x 3M ch}ljs tTTj eg]sf] s] xf] < ljleGg k|sf/sf ch}ljs tTTjx¿ s] s] 
 x'g\ < 

 ;d"xut ¿kdf k|:t'ltkZrft\\ jftfj/0f, h}ljs / ch}ljs tTTjx¿;Fu;DalGwt 
 lel8of] k|bz{g u/fpg] / ljb\ofyL{nfO{ cjnf]sg ug{ nufO{{ yk a'Fbfx¿ eP l6kf]6 
 ug{ nufpg'xf];\ / k|:t't ug{ nufpg'xf];\ tyf lzIfsn] cfjZos k[i7kf]if0f k|bfg 
 ug'{xf];\ . 

-u_ d"Nofª\sg, k|ltlaDag 

 ef}lts hut eg]sf] s] xf]< 
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 ef}lts hut / jftfj/0flar s:tf] ;DaGw /x]sf] x'G5 < 

 ;d'bfo eg]sf] s] xf] < 

 Osf]l;:6d s'g s'g tTTjx¿ ldnL ag]sf] x'G5 < 

 h}ljs tTTjcGtu{t s'g s'g tTTjx¿ kb{5 < 

 ch}ljs tTTjx¿sf] e"ldsfaf/] j0f{g ug'{xf];\ . 

 

lbg 2 

ljifo j:t'Mh}ljs tTTjx¿ 
3. ljlzi6 pb\b]Zo, l;sfO ;xhLs/0f lj|mofsnfk / k|ltlaDag  

-s_ ljlzi6 pb\b]Zo 

1. jftfj/0fdf ePsf h}ljs tTTjx¿sf] klxrfg ug{  

2. ljleGg lsl;dsf h}ljs tTTjx¿sf] pbfx/0f;lxt aofg ug{  

3. h}ljs tTTjx¿larsf] cGt/;DaGwsf] aofg ug{  

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

 sIffsf]7fsf] sfnf]kf6L jf ;]tf]kf6Ldf hLj ;d'bfo eg]sf] s] xf]< o;cGtu{t s] 
 s:tf ;hLjx¿k5{g\ eg]/ k|Zg n]lvlbg] <ch}ljs / ;hLjx¿lar s:tf] ;DaGw 
 x'G5 < egL k|Zg n]lvlbg'xf];\ . ljb\ofyL{lar 5nkmn u/fpg] / k|:t't ug{  
 nufpg'xf];\ . 

 ljb\ofyL{nfO{ 3 ;d"xdf ljefhg ug'{xf];\ . k|To]s ;d"xnfO{ lgDgfg';f/sf] lrq 
ePsf]  flash card ljt/0f ug'{xf];\ . 

 



 

 

 p
 n

1
 

2

3

4
 

5

6

-u_ d"Nofª\s

1. h}

2. hL

3. p

4. hL

pSt flash ca
nufpg'xf];\ . ;

. flash car
5'6\ofpg'xf]

. lrqdf h}lj

. lrqdf pk

. hLjx¿sf] 
n]Vg'xf];\ . 

. AofS6]l/of 

. o; hLj ;

sg, k|ltlaDag 

hljs tTTj eg]

hLj ;d'bfodf 

pTkfbs, pkef]

hLj ;d'bfodfl

ard ljt/0f u
;xhLs/0f u/L

ddf ePsf] lr
f;\ . 

js tTTjx¿ k

ko'St jf0f lrx

;d'bfodf k|

kmGhfOsf] s:

;d'bfodf Ps 

g]sf] s] xf] < 

s'g s'g k|sf/

fStf / laR5]bs

laR5]bsf] s:t ]
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u/L ;s]kl5 l
L k|:t't ug{ n

lrq cjnf]sg

klxrfg ug'{xf];

x\gn] To;sf] r

kTo]s txdf h

:tf] e"ldsf x'G5

cfk;df x'g] 

/sf h}ljs tT

s eg]sf] s] x ]

tf] e"ldsf x'G5

lgDg k|Zgx¿s
nufpg'xf];\ . 

g u/L To;df 

;\ . 

rj|m b]vfpg'xf]

hLjx¿sf] e"l

G5 < 

cGt/;DaGw s

TTjx¿ kb{5g\

xf] < pbfx/0f s

5 < 

sf] cfwf/df 

ePsf ch}lj

f;\ .  

ldsf af/]df 

s:tf] x'G5 < 

\ < 

s] s] x'g\ < 

 
5nkmn ug{ 

js tTTjx¿

5nkmn u/L 
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lbg 3/4 

ljifo j:t' M Osf]l;:6d 

3. ljlzi6 pb\b]Zo, l;sfO ;xhLs/0f lj|mofsnfk / k|ltlaDag  

-s_ ljlzi6 pb\b]Zo 

1. Osf]l;:6dsf] kl/ro lbg  

2. Osf]l;:6dsf] juL{s/0f ug{  

3. :yn Osf]l;:6ddf x'g] ch}ljs / h}ljs tTTjx¿sf] pbfx/0f;lxt aofg ug{  

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

 sIffsf]7fsf] sfnf]kf6L jf ;]tf]kf6Ldf Osf]l;:6d eg]sf] s] xf]< Osf]l;:6d slt 
 k|sf/sf] x'G5 xf]nf < k|Zgdf 5nkmn ug{ nufO{{ k|:t't ug{ nufpg'xf];\ . lzIfsn] 
 lgisif{ k|:t't ug{'xf];\ . 

lgisif{ M jftfj/0fdf ;hLj / lghL{j j:t'larsf] cGt/;DaGwnfO{ Osf]l;:6d 
elgG5 . d'Votof :ynLo / hnLo u/L b'O{{ k|sf/sf] Osf]l;:6d x'G5 . 

 ljb\ofyL{nfO{ % ;d"xdf ljefhg u/L k|To]s ;d"xnfO{ ljBfnosf] au}+rf jf 
 glhs}sf] rp/sf] 5f]6f] e|d0f u/fpg] / ToxfFsf] Osf]l;:6ddf ePsf ch}ljs / 
 h}ljs tTTjx¿sf] cjnf]sg u/L gfdsf] ;"rL tof/ kfg{ nufpg'xf];\ . 

 ;d"xut ¿kdf rp/sf] jf au}rfsf] Osf]l;:6dsf] lrq rf6{ tof/ kfg{ 
 nufpg'xf];\ . 

 sIffsf]7fdf Ps cfk;df 5nkmn ug{ nufpg'xf];\ . pTkfbs, klxnf] pkef]Stf, 
 bf];|f] pkef]Stf / laR5]bs;lxtsf] vfb\o:t/sf] ;kmf lrqåf/f pSt Osf]l:f:6dsf] 
 j0f{g ug{ nufpg'xf];\ . 

 o;sf] cfwf/df hª\unsf] / d?e"ldsf] Osf]l:f:6ddf ePsf h}ljs / ch}ljs 
 tTTjx¿ / ltgLx¿larsf] cGt/;DaGwnfO{ lel8of]åf/f k|bz{g u/L k|i6 kfg'{xf];\ . 

-u_ k|ltlaDag, d"Nofª\sg 

1. Osf]l;:6d eg]sf] s] xf] < 

2. Osf]l;:6d slt k|sf/sf x'G5g\ < 

3. Rfpsf/] Osf]l:f:6ddf ch}ljs tTTjx¿ s] s] /x]sf x'G5g\ < ltgLx¿sf] 
 Osf]l;:6ddf s] e"ldsf /x]sf] x'G5 < 

4. Rfp/sf]Osf]l;:6ddf x'g] h}ljs tTTjx¿sf] pbfx/0f;lxt juL{s/0f ug{'xf];\ . 

5. Rfp/sf] Osf]l;:6ddf k|yd kb\wltsf] ;ª\Vof sd eof] eg] vfb\o>[ª\vnfdf s] 
 c;/ k5{< 
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lbg 5  M hnLoOsf]l;:6d 

3. ljlzi6 pb\b]Zo, l;sfO ;xhLs/0f lj|mofsnfk / k|ltlaDag  

-s_ ljlzi6 pb\b]Zo 

1. hnLoOsf]l;:6dsf] kl/ro lbg  

2. hnLoOsf]l;:6dsf] juL{s/0f ug{  

3. hnLoOsf]l;:6ddf x'g] ch}ljs / h}ljs tTTjx¿sf] klxrfg u/L aofg ug{  

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

 sIffsf]7fsf] sfnf]kf6L jf ;]tf]kf6Ldf hnLo Osf]l;:6d eg]sf] s] xf]< of] slt 
k|sf/sf] x'G5 <eg]/ k|Zg n]lvlbg'xf];\ .ljb\ofyL{lar 5nkmn u/fpg] / k|:t't ug{ 
nufpg'xf];\ . 

 sIffsf ljb\ofyL{nfO{ 3-4 ;d"xdf ljefhg ug'{xf];\ . k|To]s ;d"xdf 6f]nL g]tf 
rog ug{ nufpg'xf];\ . glhs}sf] kf]v/Ldf e|d0f ug{ u/fpg'xf];\ . k|To]s 
;d"xnfO{ kf]v/Ldf x'g] ch}ljs tTTjx¿ M xfjf, kfgL, df6f], k|sfzsf] cj:yf 
cjnf]sg ug{ nufpg'xf];\ . To:t} u/L kf]v/Ldf x'g] h}ljs tTTjx¿ 
pTkfbs,klxnf] kb\wlt,bf];|f] kb\wlt,laR5]bs cflbsf] af/]df cWoog tyf 
cjnf]sg ug{ nufO{{ l6kf]6 ug{ nufO{{ vfb\o:t/sf] rf6{ tof/ kfg{ nufpg'xf];\ . 

 k|To]s ;d"xdf Ps cfk;df 5nkmn ug{ nufpg'xf];\ . pTkfbs, klxnf] kb\wlt, 
bf];|f] kb\wlt / laR5]bs 5'6\ofpg nufO{{ k|:t't ug{ nufpg'xf];\ / cjnf]sg / 
cWoogaf6 k|fKt ;"rgfsf] cfwf/df ch}ljs / h}ljs tTTjx¿vfb\o:t/sf] 
z[ª\vnfsf] lrq rf6{ k|:t't ug{ nufpg'xf];\ . 

 hnLo Osf]l;:6dsf] k|sf/ dWo] gbL, ;d'b|sf] ;d]t lrq rf6{ jf lel8of] k|bz{g 
u/L h}ljs / ch}ljs tTTjx¿ / cGt/;DaGwdf 5nkmn u/fpg]  / lgisif{ 
k|:t't ug'{xf];\ . 

-u_ d"Nofª\sg, k|ltlaDag 

 hnLo Osf]l;:6d eg]sf] s] xf] < 

 hnLo Osf]l;:6dsf k|sf/ atfpg'xf];\ . 

 kf]v/Lsf] Osf]l;:6ddf olb clGtd kb\wltsf]  ¿kdf7'nf] df5fsf] ;ª\Vof nf]k 
 eof] eg] s] c;/ k5{ < 

 kf]v/L Osf]l;:6dsf] gfdf+sg;lxtsf] lrq rf6{ k]k/df tof/ u/L k|:t't ug{'xf];\ . 
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-3_ kl/of]hgf sfo{ 

 tkfO{Fsf] 3/ jl/kl/ jf glhs}sf] tfn jf kf]v/Lsf] e|d0f ug{'xf];\ . ToxfF ePsf  
  ch}ljs / h}ljstTTjx¿sf] klxrfg ug'{xf];\ . klxrfg ul/Psf tTTjx¿sf]  
  cfwf/df lrq rf6{ tof/ kfg'{xf];\ / sIffdf k|:t't ug'{xf];\ . 

 

lbg 6 

ljifo j:t' M kfl/l:ylts kb\wltdf vfb\o j:t'sf] ;~rfng 

3. ljlzi6 pb\b]Zo, l;sfO ;xhLs/0f lj|mofsnfk / k|ltlaDag  

-s_ ljlzi6 pb\b]Zo 

1. vfb\oz[ª\vnf / vfb\o hfnsf] kl/efiff lbg  

2.  vfb\o hfnsf] pbfx/0f;lxt aofg ug{  

3.  vfb\oz[ª\vnf / vfb\o hfnlar km/s 5'6\ofpg  

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

 sIffsf ljb\ofyL{nfO{ 4 ;d"xdf ljefhg ug'{xf];\ . k|To]s ;d"xdf sf8{l;6 k]k/, 
 O/]h/, s6/, O/]h/, ;fOgk]g, dfs{/ cflb ljt/0f u/L tkl;nsf] ;d"xdf 
 vfb\o >[ª\vnfsf] lrq rf6{ tof/ kfg{ nufpg'xf];\ . 

 ;d"x sM af]6la?jf, 3fF;kft, ls/fkm6\ofª\u|f, dfp;'nL, ;k{, afh 

 ;d"x vM af]6la?jf,3fF;kft, v/fof], af3 

 ;d"x uM n]p, h'Knfª\6g, ;fgf df5f, 7'nf df5f 

 ;d"x 3M 3fF;kft, cGgkft,d';f, ;k{, afh 

 ;d"xut ¿kdf tof/ kfl/Psf] ;fdu|LnfO{ k|:t't ug{ nufpg'xf];\ / h}ljs tyf 
 ch}ljs tTTjx¿larsf] cGt/;DaGwdf 5nkmn u/fpg] / Pp6fsf] cefjdf 
 Osf]l;:6ddf c;/ kg]{ s'/f k|i6\ofpg'xf];\ . 

 Rff/ cf]6f ;d"xdf k|:t't u/]sf] cfwf/df vfb\o>[+vnfsf] cjwf/0f k|i6 kfg'{xf];\ . 
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 Dffly b]vfOPsf] lrqnfO{ k|To]s a]Grdf ljt/0f u/L tkl;nsf k|Zgdf 5nkmn ug{ 
 nufO{ lgisif{ k|:t't ug{ nufpg'xf];\ . 

 b]vfOPsf] vfb\oz[ª\vnfdf phf{ -energy_ sf] k|j]z s'g k|lj|mofåf/f x'G5 < 

 To; k|lj|mofnfO{ /f;folhs ;dLs/0fåf/f b]vfpg'xf];\ . 

 lrqdf b]vfOPsf] sfnf]] jf0f lrx\gx¿n] /f;folgs kbfy{x¿nfO{ Oª\lut 
 (indicate) u/]sf] 5, tL kbfy{x¿ s] s] x'g\ < 

 k|fylds pkef]Stf, bf];|f] pkef]Stf / t];|f] pkef]Stf s'g s'g x'g\ < 

 lrqsf] cfwf/df vfb\oz[ª\vnf / vfb\ohfnsf]] kl/efiff lbg'xf];\ . 

-u_ d"Nofª\sg, k|ltlaDag 

 vfb\o z[ª\vnf eg]sf] s] xf] < 

 vfb\ohfn eg]sf] s] xf] < 

 vfb\ohfn / vfb\o >[ª\vnfdf s] km/s 5 < 
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lbg 7 

ljifo j:t' M hgfj/ / la?jflarsf] cGt/;DaGw 

3. ljlzi6 pb\b]Zo, l;sfO ;xhLs/0f lj|mofsnfk / k|ltlaDag  

-s_ ljlzi6 pb\b]Zo 

1. hgfj/ / la?jflarsf] hnLocGt/;DaGwsf] kl/ro lbg  

2. :jkf]ifs pbfx/0f;lxt aofgug{  

3. k/kf]ifs hLjx¿sf] juL{s/0fug{  

4. k/kf]ifs hLjx¿sf] pbfx/0f;lxt j0f{g ug{  

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

 sIffsf]7fsf] sfnf]kf6L jf ;]tf]kf6Ldf la?jf / hgfj/x¿ Ps csf{df s;/L 
 cGt/ ;DalGwt x'G5g\ < ;hLjx¿nfO{ vfgf lng] cfwf/df slt ;d"xdf ljefhg 
 ug{ ;lsG5 < ;f]Rg nufO{{ JolStut  ¿kdf n]Vg nufO{ k|:t't ug{ nufpg'xf];\ / 
 lzIfsn] cfjZos k[i7kf]if0f k|bfg ug'{xf];\ . 

 sIffsf ljb\ofyL{nfO{ 4 ;d"xdf ljefhg ug]{ / lgDgfg';f/sf] lj|mofsnfk  
 u/fpg'xf];\ . 

 lj|mofsnfk  1 :jkf]ifs hLjx¿ 

sIffsf ljb\ofyL{nfO{ ljBfnosf] au}+rf jf v'nf rp/df x'g] xl/of jg:kltx¿sf] 
cjnf]sg ug{ nufpg'xf];\ / lgDg k|Zgx¿sf] af/]df cfk;df 5nkmn u/L k|:t't ug{ 
nufpg'xf];\ . 

1. au}“rf jf rp/df x'g] af]6 la?jfx¿ s] sf/0fn] xl/of b]lvG5g\ < 

2. xl/of jg:kltx¿n] s;/L vfgf k|fKt u5{g\ < 

3. la?jfn] vfgf agfpg] k|lj|mofnfO{ s] elgG5 < 

4. :jkf]ifs eg]sf] s] x]f < 

5. Osf]l;:6ddf :jkf]ifssf] e"ldsf s:tf] x'G5 < 

 lj|mofsnfk 2 k/kf]ifs hLjx¿ 

sIffsf ljb\ofyL{nfO{ k]6df kg]{ h'sf, 6]kjd{, p8';, plkof cflb hLjx¿sf] lrq ePsf] 
flash card ljt/0f ug'{xf];\ . pSt flash card df lbOPsf] lrqsf] cjnf]sg tyf cWoog 
u/L lgDg k|Zgsf] 5nkmn ug{ nufpg'xf];\ . cfjZos ;xhLs/0f u/L k|:t't ug{ 
nufpg'xf];\ . 

1. k]6df kg]{ h'sf, p8'; h:tf hgfj/x¿n] vfgf  s;/L k|fKt u5{g\ < 
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2. k/kf]ifs hLj eg]sf] s] xf] < of] slt ksf/sf] x'G5 < 

3. xf]:6 eg]sf] s] xf] < 

4. afXo k/hLjL / leqL k/hLjLdf s] km/s 5 < 

 lj|mofsnfk 3 d[tf]k k/hLjL -saprophyte_ 

ljb\ofyL{sf] ;d"xdf 9';L, Rofp / AofS6]l/ofsf] lrq ePsf] flash card ljt/0f ug'{xf];\ . 
pSt hLjx¿sf] cWoog tyf cjnf]sg ug{ nufpg'xf];\ . cfk;df 5nkmn u/L lgDg 
k|Zgx¿sf] 5nkmn u/L  k|:t't ug{ nufpg'xf];\ . 

1. 9';L, Rofp h:tf hLjx¿ s:tf] 7fFpdf pd|G5 < 

2. AofS6]l/ofn] vfgf s;/L k|fKt u5{ < 

3. d[tf]k/hLjL eg]sf] s] xf] < 

4. Osf]l;:6ddf Rofp, 9';L tyf AofS6]l/ofsf] e"ldsf s:tf] x'G5 < 

 lj|mofsnfk 4 

ljb\ofyL{sf] ;d"xdf dflg;, ufO{, e}+;L h:tf ljsl;t hgfj/x¿sf flash card ljt/0f 
ug]{ / lgDg k|Zgx¿df 5nkmn ug{ nufpg'xf];\ . cfjZos ;xhLs/0f ug]{ / k|:t't ug{ 
nufpg'xf];\ tyf cfjZos k[i7kf]if0f k|bfg ug'{xf];\ . 

1. Dfflg; nufO{t ufO{, e}+;L h:tf hgfj/n] vfgf s;/L k|fKt u5{g\ < 

2. Vffgfsf] k|fKt u/]kl5 z/L/n] kfrg s;/L ub{5 < 

3. k|f0fL ;b[z eg]sf] s] xf] < 

-u_ d"Nofª\sg, k|ltlaDag 

 vfgf lng] cfwf/df ;hLjx¿nfO{ slt ;d"xdf ljefhg ug{ ;lsG5 < 

 :jkf]ifs eg]sf] s] xf] < rp/sf] Osf]l;:6ddf :jkf]ifssf] e"ldsf s:tf] x'G5 < 

 Pp6f Osf]l;:6ddf Rofpn]lar5]bssf] sfo{ s;/L ub{5 < 

 dflg; nufot ufO{, e}“;LnfO{ k|f0fL ;b[z  lsg elgG5 < 

 d[tf]khLjL eGgfn] s] a'lemG5 < logLx¿n] vfg] vfgfsf] k|lj|mof atfpg'xf];\ . 
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lbg 8 

ljifo j:t'M Osf]l;:6d ;]jfx¿ -k|f]lehlgª ;]jfx¿_ 

3. ljlzi6 pb\b]Zo, l;sfO ;xhLs/0f lj|mofsnfk / k|ltlaDag  

-s_ ljlzi6 pb\b]Zo 

1. Osf]l;:6d ;]jfsf] kl/ro lbg  

2. ljleGg lsl;dsf Osf]l;:6dsf] ;]jfx¿sf] juL{s/0f ug{  

3. k|f]lehlgª ;]jfsf] pbfx/0f;lxt aofg ug{  

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

 sIffsf]7fsf] sfnf]kf6L jf ;]tf]kf6Ldf Osf]l;:6d ;]jf eg]sf] s] xf]<Osf]l;:6d 
 ;]jfx¿ slt k|sf/sf x'G5g\ < oL k|Zgdf 5nkmn ug{ nufpg'xf];\ / lzIfsn] 
 ;xhLs/0f u/L k|:t't ug{ nufpg'xf];\ . 

 sIffsf ljb\ofyL{nfO{ 3 ;d"xdf ljefhg ug]{ / lgDgfg';f/sf] lj|mofsnfk ug{ 
nufO{{  k|:t't ug{ nufpg'xf];\ . 

 lj|mofsnfk 1  k|f]lehlgª ;]jf 

 k|f]lehlgª ;]jf s] xf] < ;f]Rg nufO{{ ljb\ofyL{nfO{ cg'ejx¿ k|:t't ug{ 
 nufpg'xf];\ / Osf]l;:6daf6 k|fKt pTkfbgnfO{ kf]lehlgª ;]jf elgG5 egL 
 lgisif{ lbg'xf];\ . 

 ljb\ofyL{sf] ;d"xdf afF;sf] ;fdfg agfO/x]sf] lrq, v]tsf] kmfF6sf] lrq, sf7, 
 bfp/f lrq ePsf] flash card ljt/0f ug]{ / pSt lrqx¿sf] cWoog tyf 5nkmn 
 ug{ nufpg'xf];\ .pSt 5nkmnsf] nfuL lgDg k|Zgx¿sf] cfwf/ lng nufpg'xf];\ . 

1. v]tsf] kmfF6af6 dflg;x¿n] s] k|fKt u5{g\ < ;Gt'lnt Osf]l;:6dn] cGg 
 pTkfbgdf s:tf] k|efj kf5{ < 

2. afF; jf hª\unaf6 k|fKt sf7x¿ dfgj hLjgsf] nfuL s:tf] dxTTj x'G5 < 

3. h'6, ;]n, hgfj/sf] 5fnf,xf8af6 dflg;n] s] s:tf ;fdfg tof/ u5{g\ < 

4. vfgf, /]zfx¿, OGwg, uxgfsf] ;|f]t s] xf] < oL j:t'x¿sf] dxTTj s] 5 < 

-u_ d"Nofª\sg, k|ltlaDag 

 Osf]l;:6d ;]jf eg]sf] s] xf] < of] slt k|sf/sf] x'G5 < 

 Kf|f]lehlgª ;]jf eg]sf] s] xf] < o;cGtu{t s'g s'g s'/fx¿ k5{g\ < 

-3_ Kfl/of]hgf sfo{ M  

cfkm\gf] ufpF3/, 6f]n, ;x/sf] Osf]l;:6dsf] cWoog u/L pSt Osf]l;:6daf6 dflg;n] 
k|fKt ug]{ k|f]lehlgª ;]jfx¿ s] s] x'G5g\ < ;"rL agfO{ k|:t't ug'{xf];\ . 
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lbg  8  

ljifo j:t'M Osf]l;:6dsf] ;]jf -/]u'n]l6+u, ;f+:s[lts / ;xof]uL ;]jf_ 

3. ljlzi6 pb\b]Zo, l;sfO ;xhLs/0f lj|mofsnfk / k|ltlaDag  

-s_ ljlzi6  pb\b]Zo 

1. /]u'n]l6ª ;]jfsf] lsl;d atfpg  

2. /]u'n]l6ª ;]jfsf] pbfx/0f;lxt aofg ug{  

3. ;f+:s[lts ;]jf / ;xof]uL ;]jfsf] pbfx/0f;lxt aofg ug{  

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

 sIffsf ljb\ofyL{nfO{ 3 ;d"xdf ljefhg ug'{xf];\ . k|To]s ;d"xnfO{ lgDgfg';f/sf] 
 lj|mofsnfk u/fO{ k|:t't ug{ nufpg'xf];\ . 

 lj|mofsnfk 1   /]u'n]l6ª ;]jf 

ljb\ofyL{sf] ;d"xdf km'ndf a;]sf] df}/Lsf] lrq, kfgL ;4Ls/0fsf] lrq ePsf] lrq rf6{ 
ljt/0f ug'{xf];\ . pSt lrqsf] cWoog tyf 5nkmn ug{ nufpg'xf];\, 5nkmn ug{ 
;xof]usf nfuL lgDg k|Zgx¿sf] cfwf/ lng nufpg'xf];\ . 

 

1. Dff}/Ln] kf]lng];gdf s;/L ;xof]u u5{ < 

2. ;Gt'lnt Osf]l;:6d ePdf df}/Ln] w]/} dx lbg] ;Defjgf x'G5,s;/L< 

3. s:tf] jftfj/0fdf jg:kltx¿sf] j[b\lw tyf ljsf; x'G5 < 

4. kfgLsf] z'b\wLs/0f s;/L x'G5 < 

pk/f]St k|Zgsf] cfwf/ lnO{ ljb\ofyL{nfO{ cfk;df 5nkmn ug{ nufpg'xf];\ . SnfOd]6 
/]u'n];g / kfgLsf] z'b\wLs/0fsf nfuL yk ;xhLs/0f ug]{ / ljb\ofyL{nfO{ k|:t't ug{ 
nufpg'xf];\ . 
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lj|mofsnfk 2   ;f+:s[lts ;]jfx¿ 

 ;f+:s[lts ;Dkbfsf] lrq ePsf] flash cardljt/0f ug'{xf];\ . pSt lrqsf] af/]df 
 cWoog tyf 5nkmn ug{ nufpg'xf];\, cfjZos ;xhLs/0f ug'{xf];\ . 
 5nkmnsf j|mddf k|fs[lts ;f}Gbo{tf,cfgGbdoL jftfj/0f, dflg;sf] ;+:sf/,rfn 
 rngdf, Osf]l;:6dn] k'¥ofpg] c;/ af/] lj:t[t 5nkmn u/fpg'xf];\ . 

 To:t} u/L ;Gt'lnt jftfj/0f jf Osf]l;:6dn] ko{6sLo :yfg j[b\lw x'g uO{ 
 cfgGbdoL hLjg ;fy{s agfpg s;/L ;xof]u k'¥ofpF5 <cflb ljifonfO{ Wofg 
lbO{  5nkmn u/fO{ k|:t't ug{ nufpg'xf];\ . 

lj|mofsnfk 3  ;xof]uL ;]jfx¿ 

ljb\ofyL{sf] ;d"xdf vfgfsf] k'gMgjLs/0fsf] lrq cfwf/e"t pTkfbgsf] lrq, vfgfsf] 
cfk"lt{ lrq ePsf] flash card ljt/0f ug'{xf];\ . pSt lrqsf] cjnf]sg tyf 5nkmn ug{ 
nufpg'xf];\, 5nkmn ug{ ;xof]usf nfuL lgDg k|Zgx¿sf] cfwf/ lng nufpg'xf];\ . 
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1. ;xof]uL ;]jf eg]sf] s] xf] < 

2. ;xof]uL ;]jfcGtu{t s'g s'g k|sf/sf ;]jfx¿ kb{5g\ < 

3. Osf]l;:6dn] df6f]sf] lgdf0f{,vfgfsf] cfk"lt{df s:tf] e"ldsf v]Nb5 < 

5nkmnsf j|mddf lzIfsn] ;xhLs/0f ug]{ / ljb\ofyL{nfO{ k|:t't ug{ nufO{{ lel8of] 
k|bz{g u/L yk k[ii7kf]if0f k|bfg ug'{xf];\ . 

-u_ d"Nofª\sg, k|ltlaDag 

 /]u'n]l6+u ;]jf eg]sf] s] xf]] < of] slt k|sf/sf] x'G5 < 

 ;+:s[lt ;]jfx¿ s] s] x'g\ < o:tf ;]jfn] ;fdflhs ;DaGw / ;f+:s[lts ;Dkbfsf] 
 d"No dfGotfdf s] ;xof]u ub{5g\  < 

 ;xof]uL ;]jf cGt/ut s'g s'g ;]jfx¿ k5{g\ < 

-3_ kl/of]hgf sfo{ -Project work_ 

1. s'g Ps afuafgL If]qsf] z}lIfs e|d0fsf] cfof]hgf ug'{xf];\ . pSt :yfgsf] jl/kl/ 
 ePsf] jftfj/0fsf] cWoog tyf cjnf]sg ug{ nufpg'xf];\ . To; If]qsf] 
 Osf]l;:6dn] k'¥ofPsf] ;]jfx¿ s] s] x'g ;S5 < ;"rL agfpg nufpg'xf];\ . 

2. ljBfno If]q /x]sf] :yfgLo txdf cjl:yt ;f+:s[lts ;Dkbfsf] If]]q e|d0f  
 ug'{xf];\ . ToxfF ePsf] ;f+:s[lts ;Dkbf, wfld{s dfGotf, ;f}Gbo{tf cflbdf 
 Osf]l;:6dn] s:tf] c;/ kf/]sf] 5 <k|ltj]bg tof/ u/L k|:t't ug'{xf];\ . 

-ª_ zAbfjnL (glossary) 

1. d[tf]k/hLjL -saprophyte_ M xl/ts0f gePsf jg:klt h;n] d/]sf hLj tyf 
 ;8]un]sf j:t'af6 vfgf k|fKt u5{ . 
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2. k/hLjL (parasite): cfkm\gf] vfgfsf] nfuL cGo ;hLjdf k"0f{ ¿kdf e/ kg]{ 
 ;hLjx¿ 
3. VffB hfn (food web) : w]/} vfb\oz[ª\vnfx¿ ldnL ag]sf] hl6n ;+hfn  

4. pTkfbs (producer) :xl/ts0f ePsf jg:kltx¿ h;n] k|sfz z+in]if0f 
 k|lj|mofaf6 vfgf tof/ u5{ . 
5. pkef]Stf(consumer) :cfkm\gf] vfgfsf] nfuL k|ToIf ck|ToIf ¿kdf pTkfbsdf 
 e/kg]{ ;hLjx¿ 
6. ;d'bfo (community) : lglZrt jftfj/0fdf ePsf ;hLjx¿ h'g Ps csf{df 
 lge{/ x'g] ub{5g\ . 

-r ;Gbe{ ;fdu|Lx¿ M 

1. A textbook of botany: AC Dutta 

2. A textbook of biology: Arbind Keshari 

3. k|lzIfs lgb]{lzsfM dfWolds lzIff ljsf; s]Gb|, ;fgf] l7dL 

 
Kf|of]u g+ #! 

!=  zLif{s M Dfflg;sf] cfjZostfsf] nflu jg:kltdf lge{/tfsf] ;"rL tof/ kfg{ 

@=  cfjZos ;fdu|L M rf6{ k]k/, k]lG;n, cflb  

#=  l;b\wfGt M 

Dflg;x¿nfO{ hLjg rnfpg cfjZos kg]{ ;Dk"0f{ j:t'x¿jf6 k|fKt x'G5 . vfgf, sk8f, 
jf;:yfg, clS;hg cflb jg:kltjf6 k|fKt x'G5 . t;y{ dflg;x¿ k"0f{ ¿kdf jg:kltdf 
lge{/ /xG5 . 

$= ljlw M 

 Rff6{k]k/ lng] / To;df b'O{ :tDe k]lG;nn] sf]g]{  

 Kflxnf] :tDedf jg:kltaf6 dflg;sf] nflu cfjZos kg]{ kIfx¿sf] ;'rL tof/ 
 kfg]{  

 bf];|f] :tDedf tL kIfx¿sf] k|of]u ug]{ tl/sf pNn]v ug]{ . h:tf] M 

Jf|m=;+ Jfg:kltaf6 k|fKt j:t'x¿ Kf|of]u ug]{ tl/sf 

! cGgkftx¿ Vffgfsf] nflu 

@ Hf'6, l;Ns, sf7,bfp/f sk8f, af]/f, kmlg{r/, 3/, OGwgsf] 
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nflu 

# clS;hg UofF; Zjf;k|Zjf; tyf zlSt k|fKt ug{sf] 
nflu 

 

Kf|of]u g+ #@ 

!=  zLif{s M la?jf / hgfj/df x'g] cGQ/;DaGwsf] rf6{ jgfpg . 

@=  cfjZos ;fdu|L M Rff6{ k]k/, k]lG;n, O/]h/, s6/, la?jf / hgfj/ cGQ/;DaGwsf] 
 tof/L rf6{ . 

#=  l;b\wfGt M 

kfl/l:ylts kb\wltdf la?jf / hgfj/x¿ Ps csf{df cGQ/;DalGwt 5g\ . xl/of jf]6 
la?jfx¿n] k|sfz ;+Zn]ifg k|lj|mofaf6 vfgf tof/ u5{g\ . hgfj/x¿ cfkm\gf] vfgfsf] 
nflu jg:kltdf e/k5{g\ . la?jfx¿ pTkfbs x'G5g\ eg] hgfj/x¿kb\wlt x'G5g\ . 
hgfj/x¿ d/]kl5 laR5]bsn] 6'j|mfP/ ;/n c0f'df kl/0ft u5{g\ h:fnfO{ la?jfsf] h/fn] 
;f];]/ vfgf agfpF5 .  

$=  ljlw M 

 rf/ cf]6f rf6{k]k/ jf sf8{l;6k]k/ lng] . h; cGt/ut :ynLo 
 Osf]l;:6dcGtu{t 3fF;]d}bfg / hª\un / hnLo Osf]l:f:6d cGt{ut kf]v/L / 
 ;d'b|sf] Osf]l:f:6d lng]  

 k|To]s rf6{k]k/df ch}ljs TfTjx¿, h}ljs tTTjx¿cGtu{t pTkfbs, kb\wlt-k|yd 
 kb\wlt, lb\jtLo kb\wlt, t[tLo kb\wlt==_ /lar5]bsx¿sf] ;"rL agfpg]  

 dfly pNn]lvt ;a} tTTjx¿sf] lrq sf]g]{ / gfdfs/0f ug]{  

 cfjZos / pko'St /ªx¿ nufpg] / ;'Sg lbg]  
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PsfO M 22  k|fs[lts k|sf]k 
cg'dflgt 3G6L M 4 

-s_ l;sfO pknlAwx¿ 

1. k|fs[lts / dfgjhGo ljkb\sf] kl/ro lbg / ljkb\ Joj:yfkgsf] JofVof ug{  

2. k|fs[lts ksf]ksf -lxdklx/f], lxdtfn lj:kmf]6g / ;fd'lb|s cfFWfL_ sf/0f,c;/ / 
 /f]syfdsf pkfox¿ JofVof ug{  

-v_ ljifo j:t' / l;sfO ;fdu|Lx¿ M 

lbg  ljifo j:t' lzIf0f ;fdu|Lx¿ 

1  k|fs[lts ksf]k / 
Joj:yfkg 

d]6fsf8{, flash card, k|fs[lts k|sf]ksf] 
rf6{x¿,8fpgnf]8 ul/Psf k|fs[lts k|sf]k ;DaGwL 
;fdu|Lx¿ -lel8of]_ 

2 lxdklx/f]  
-sf/0f, c;/ / 
aRg] pkfox¿_ 

d]6fsf8{, flash card, k|fs[lts k|sf]ksf] 
rf6{x¿,8fpgnf]8 ul/Psf k|fs[lts k|sf]k ;DaGwL 
;fdu|Lx¿ -lel8of]_ 

3 lxdtfn lj:kmf]6g 
/ sf/0fx¿ 

d]6fsf8{, flash card, k|fs[lts k|sf]ksf] 
rf6{x¿,8fpgnf]8 ul/Psf k|fs[lts k|sf]k ;DaGwL 
;fdu|Lx¿ -lel8of]_ 

4 ;fd'lb|s cfFWfL, 
sf/0f / c;/x¿ 

d]6fsf8{, flash card, k|fs[lts k|sf]ksf] 
rf6{x¿,8fpgnf]8 ul/Psf k|fs[lts k|sf]k ;DaGwL 
;fdu|Lx¿–lel8of]_ 

lbg 1 

ljifo j:t' M k|fs[lts k|sf]k / Joj:yfkg 

3. ljlzi6 pb\b]Zo, l;sfO ;xhLs/0f ls|ofsnfk / k|ltlaDag  

-s_ ljlzi6 pb\b]Zo 

1. k|fs[lts k|sf]ksf] kl/ro lbg  

2.  k|fs[lts k|sf]ksf] juL{s/0f ug{  

3. k|fs[lts k|sf]ksf] Joj:yfkgsf] pkfox¿ j0f{g ug{  

4. ljkb\ Joj:yfkgsf] rj|m JofVof ug{  
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-v_ l;sfO ;xhLs/0f lj|mofsnfk 

 k|fs[lts k|sf]k / o;sf] k|sf/ zLif{s ;]tf]kf6Ldf n]vL o; ljifodf dl:tis 
 em~hf tl/sf k|of]u u/L ljb\ofyL{sf cg'ejx¿ ;]tf]kf6Ldf l6Kg] / cGtdf 
 ljb\ofyL{sf cg'ejx¿nfO{ ;d]6\b} lgisif{ k|:t't ug'{xf];\ .lgisif{ k|s[ltdf 36\g] 
 To:tf 36gfx¿ Hf;n] dfgj nufO{t ;Dk"0f{ ;hLjdf g/fd|f] c;/ k'¥ofpF5 
 ltgLx¿nfO{ k|fs[lts k|sf]k elgG5 . oL d'Votof k|fs[lts / dfgj lgld{t u/L 
 b'O{{ k|sf/sf x'G5g\ . 
 k|fs[lts k|sf]k dWo] tkl;nsf] lj|mofsnfkcg';f/ Hjfnfd'vL ljikmf]6gsf] n3' 
 k|of]ufTds cEof; u/fpg'xf];\ . 
 ;fdu|L M sf]sfsf]nf Ps l;;L, af]6n cf]kg/ 

ljlw M sf]sfsf]nfsf] af]6nnfO{ 10;]s]G8 hlt xNnfpg] pSt l;;LnfO{ jf6/6«km 
dfly 7f8f] kf/L /fVg] / cf]kg/sf] d4tn] af]tnsf] ljsf]{nfO{{ vf]Ng],s] x'G5 
cjnf]sg ug{ nufpg'xf];\, b]v]sf s'/fx¿ gf]6 ug{ nufpg'xf];\ . o; k|of]uaf6 
Hjfnfd'vL km'6\g] s'/f a'e\\mg d4t u5{ < 5nkmn u/fpg] / lgisif{ k|:t't  
ug'{xf];\ . lgisif{ Hjfnfd'vL lj:km]6g x'Fb} k[YjLsf] leqL efuaf6 nfef / UofF; 
aflx/ cfpF5 . 

 ljb\ofyL{nfO{ tnsf] lrq k|bz{g ug]{ / pSt lrq s'g k|sf/sf] k|sf]k xf] < 5nkmn 
 u/fO{ lgisif{ k|:t't ug'{xf];\ . 

 

 ljb\ofyL{nfO{ tnsf] lrqnfO{ kmf]6f]skL u/L k|To]s a]Grdf k'Ug] u/L ljt/0f ug]{ / 
 pSt k|sf]ksf] k|sf/ klxrfg ug{ nufO{ To;sf] sf/0f, c;/ / Go'gLs/0fsf 
 pkfox¿df 5nkmn u/L k|:t't ug{ nufpg'xf];\ / lzIfsn] cfjZos k[i7kf]if0f 
 k|bfg ug'{xf];\ . 
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 ljb\ofyL{nfO{ tkl;nsf] kfFr ;d"xdf ljefhg u/L ;d"xdf tf]lsPsf] ljifo j:t'df 
 5nkmn u/L k|:t't ug{ nufpg'xf];\ . ;d"x sfo{sf] k|:t'tLsf] nflu cfjZos kg]{ 
 Go'lHk|G6k]k/, ;fOgk]g jf dfs{/, dfl:sª 6]k, :s]n cflb ljt/0f  ug'{xf];\ . 

 ;d"x -s_ dfgj lgld{t k|sf]ksf] kl/ro / pbfx/0f 

 ;d"x -v_ dfgj lgld{t k|sf]ksf] Joj:yfkgsf pkfox¿ 

 ;d"x -u_ k|fs[lts k|sf]ksf] kl/ro / pbfx/0f 

 ;d"x -3_ k|fs[lts k|sf]ksf] Joj:yfkgsf pkfox¿ 

 ;d"x -ª_ ljkb\ Joj:yfkg rj|m–ljkb\ cl3, ljkb\sf a]nf / ljkb\kl5 ul/g] 
 sfo{x¿_ 

 ljb\ofyL{n] ;d"xut ¿kdf k|:t't ubf{ cGo ;d"xn] ;d]t cfjZos k[i7kf]if0f 
 k|bfg ug]{ / lzIfsn] k|fs[lts k|sf]k, o;sf k|sf/, k|sf]k Joj:yfkgsf pkfo / 
 ljkb\ Joj:yfkg rj|msf] ;DaGwdf 5f]6f] lel8of] k|bz{g u/L pSt ljifo j:t'x¿ 
 ;DaGwL yk cjwf/0f k|i6 kfg'{xf];\ . 

-u_ d"Nofª\sg, k|ltlaDag 

 k|sf]k s] xf] < 

 k|sf]k slt k|sf/sf x'G5g\ < 

 dfgj lgld{t k|sf]k eg]sf] s] xf] < o;sf] Joj:yfkg s;/L ug{ ;lsPnf < 

 k|fs[lts k|sf]k eg]sf] s] xf] < o;sf] Joj:yfkg ug]{ tl/sf pNn]v ug'{xf];\ . 

 ljkb\ s] xf] < of] s;/L x'G5 < 

 ljkb\ Joj:yfkg rj|m eGgfn] s] a'lemG5 < ljkb\ Joj:yfkg ug]{ tl/sf j0f{g 
 ug'{xf];\ . 
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-3_ kl/of]hgf sfo{ 

 gf] ufpF7fpFdf klx/f], af9L cfO{ wghgsf] Iflt ePsf] x'g ;S5, ;f] af9L klx/f]sf] 
 af/]df cWoog e"sDk hfg'cl3 clg uO{ ;s]kl5 s] s:tf ;'/Iff pkfox¿ 
 ckgfpg' kb{5, ;f]sf] 5f]6f] gf6s tof/ kf/L sIffsf]7fdf k|b{zg ug'{xf];\ . 

 cfkm\ ltgsf sf/0f, c;/ / ;f]syfdsf pkfox¿ ljj/0f tof/ kf/L sIffsf]7fdf 
 k|:t't ug'{xf];\ . 

 

lbg 2 

ljifo j:t' M lxdklx/f]  

3. ljlzi6 pb\b]Zo, l;sfO ;xhLs/0f lj|mofsnfk / k|ltlaDag  

-s_ ljlzi6 pb\b]Zo 

1. lxdklx/f]sf] kl/ro lbg  

2.  lxdklx/f] hfg'sf sf/0fx¿atfpg 

3. lxdklx/f]sf] c;/ / o;af6 aRg] pkfox¿sf]aofg ug{  

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

 lxd klx/f] zLif{sdf ljb\ofyL{nfO{ ;f]Rg nufO{{ kfn}kfnf] JolStut  ¿kdf eGg 
 nufpg'xf];\ / lzIfsn] ;]tf]kf6Ldf l6Kb} hfg] / cGtdf lxdklx/f]sf] cjwf/0ff k|i6 
 kfg'{xf];\ . 
 sIffsf ljb\ofyL{sf] a]Grut ¿kdf lxdklx/f]sf] lrq ljt/0f ug]{ / lgDg 
 k|Zgx¿df 5nkmn ug{ nufpg'xf];\ . 
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1. lxdklx/f] s:tf] 7fFpdf hfg] ;Defjgf a9L x'G5 < 

2. lxdklx/f] hfg] sf/0fx¿sf] ;"rL agfpg'xf];\ . 

3. lxdklx/f]sf c;/x¿ s] s] x'g ;S5g\ < 

4. lxdklx/f]af6 aRg s] s] pkfo ckgfpg'k5{ < 

5. g]kfnsf] s'g s'g efudf lxdklx/f]sf] a9L vt/f 5< 

ljBfYfL{x¿n] ;d"xut ¿kdf tof/ kf/]sf] ;fdu|L k|:t't ug{ nufpg'xf];\ / lzIfsn] 
ljb\ofyL{n] k|:t't u/]sf cg'ejx¿nfO{ ;d]6\b} lxdklx/f]sf] lel8of] k|bz{g u/L sf/0f, 
c;/ / aRg] pkfox¿ ;DaGwdf k|i6 kfg'{xf];\ . 

-u_ d"Nofª\sg, k|ltlaDag 

1. lxdklx/f] eg]sf] s] xf] < 

2. lxdklx/f] hfg'sf sf/0fx¿ s] s] x'g\ < 

3. lxdklx/f]af6 aRg s] s] ;'/Iff pkfox¿ ckgfpg' k5{< n]Vg'xf];\ . 

 

lbg 3     

ljifo j:t' M lxdtfn lj:kmf]6g  

3. ljlzi6 pb\b]Zo, l;sfO ;xhLs/0f lj|mofsnfk / k|ltlaDag  

-s_ ljlzi6 pb\b]Zo 

 1. lxdtfn lj:kmf]6gsf] kl/ro ug{  

 2.  lxdtfn lj:kmf]6gsf sf/0fx¿ lrq;lxt aofg ug{  

 3. lxdtfn lj:kmf]6gsf c;/x¿atfpg 

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

 ljb\ofyL{nfO{ ljikmf]6g ePsf s]xL lxdtfnx¿, sf/0f, c;/ / aRg] pkfox¿ 
 ;DaGwL tof/ kfl/Psf] >Job[Zo ;fdu|L -o'6\o'jaf6 8fpgnf]8 u/]/ jf z}hljs] 
 jf kfljs]df tof/ kfl/Psf] ;fdu|L_ k|bz{g ug{] . 

 ljb\ofyL{nfO{ pSt lel8of] /fd|/L cjnf]sg u/L lxdtfn ljikmf]6gsf] cjwf/0ff, 
 sf/0f, c;/ / aRg] pkfox¿nfO{ cjnf]sg u/]sf] cfwf/df a'Fbfut  ¿kdf l6kf]6 
 ug{ nufpg'xf];\ . 

 k|To]s ljb\ofyL{n] l6k]sf] s'/fx¿nfO{ a]Grut  ¿kdf 5nkmn ug{ nufO{{ Pp6f 
 ;femf cjwf/0ff tof/ ug{ nufpg'xf];\ . 

 a]Grut  ¿kdf PshgfnfO{ k|:t't ug{ nufpg'xf];\ -gbf]l/g] u/L _ 
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 cGtdf ljb\ofyL{n] k|:t't u/]sf cg'ejx¿nfO{ ;d]6\b} lzIfsn] lxdtfn 
 ljikmf]6gsf] cjwf/0ff, o;sf sf/0f, c;/ / aRg] pkfox¿sf] af/]df yk 
 k[i7kf]if0f;lxt lgrf]8 k|:t't ug'{xf];\ . 

-u_ d"Nofª\sg, k|ltlaDag 

 lxdtfn ljikmf]6g x'gsf sf/0fx¿ s] s] x'g\ < 

 lxdtfn ljikmf]6g x'Fbf s] s] c;/ k'U5 < 

 lxdfnL If]qdf y'k|} lxdtfnx¿ 5g\ . oL lxdtfnx¿ Climate change, k[YjLsf] 
 tfkj|md j[b\lw cflb sf/0fn] ubf{ s'g} klg ;dodf lj:kmf]6 eO{ gbLx¿df af9L 
 cfpg] k|an ;Defjgf 5 . o; cj:yfdf tNnf] efudf a:g] dflg;x¿n] s] s] 
 ;fjwfgL pkfo ckgfpg'k5{ < 

 g]kfnsf] lxdfnL If]qdf slt  cf]6f lxdtfn 5g\ < 

-3_ kl/of]hgf sfo{  

g]kfnsf] ;Gbe{df ljleGg ;dodf lxdtfn lj:kmf]6g eO{ gbLdf af9L cfP/ 7'nf] 
wghgsf] Iflt ePsf] kfOG5 . pSt 36gfx¿sf] vf]hL u/L s'g s'g gbLdf slxn] 
lxdtfn lj:kmf]6g eO{ af9L cfPsf] lyof] <;ª\sng u/L ;"rL agfO{ sIffdf k|:t't 
ug'{xf];\ . 

 

lbg 4 

ljifo j:t' M ;fd'lb|s cfFWfL 

3.  ljlzi6 pb\b]Zo, l;sfO ;xhLs/0f lj|mofsnfk / k|ltlaDag  

-s_ ljlzi6 p4]]Zo 

1.  ;fd'lb|s cfFWfLsf]] kl/ro lbg  

2.  ;fd'lb|s cfFWfLsf] sf/0fx¿atfpg 

3.  ;fd'lb|s cfFWfLsf] c;/x¿;"rL agfpg 

4.  ;fd'lb|s cfFWfLaf6 aRg] pkfox¿ aofg ug{  

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

 sIffsf]7fsf] sfnf]kf6L jf ;]tf]kf6Ldf ;fd'lb|s cfFWfLeg]sf] s] xf]< ;fd'lb|s 
 cfFWfLnfO{ s'g s'g cGo gfdn] lrlgG5 < a]Grut ¿kdf ljb\ofyL{nfO{ 5nkmn ug{ 
 nufO{{ k|:t't ug{ nufpg'xf];\ . ;fOSnf]g, 6fOkm'g, x'l/s]g h:tf] gfdx¿sf] ;"rL 
 agfpg ;xhLs/0f ug]]{ . 

 sIffsf ljb\ofyL{nfO{ 4 ;d"xdf ljefhg ug'{xf];\ .;fd'lb|s cfFWfL;DaGwL ljleGg 
 lsl;dsf lrqx¿ ;a} ;d"xdf ljt/0f ug]{  . lrqsf] cWoog tyf cjnf]sg ug{ 
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 nufpg'xf];\ . -dlN6ldl8of k|f]h]S6/ pknAw ePdf ;fd'lb|s cfFwLsf] lel8of] 
k|b{zg  ug]{_ . ljb\ofyL{nfO{ lgDg k|Zgsf] cfwf/ lnO{ 5nkmn ug{ nufpg'xf];\/ 
;xhLs/0f  ug'{xf];\ . 

1. ;fd'lb|s cfFWfL s:tf] 7fFpdf cfp5 < 

2. ;fd'lb|s cfFWfLs] sf/0fn] cfp5 < 

3. ;fd'lb|s cfFWfL s;/L ;'? x'G5 < 

4. ;fd'lb|s cfFWfLsf c;/x¿ s]] s] x'g\ < 
5. ;fd'lb|s cfFWfLaf6 aRg s] s] pkfox¿ ckgfpg' k5{ < 

-u_ d"Nofª\sg, k|ltlaDag 

1. ;fd'lb|s cfFWfL eg]sf] s] xf] < 

2. ;fd'lb|s cfFwLnfO{ km/s km/s gfdn] lrlgg] ul/G5, tL s] s] x'g\ < 

3. ;fd'lb|s cfFWfL s] sf/0fn] cfpF5 < 

4. ;fd'lb|s cfFWfLaf6 aRg s] s] pkfox¿ cjnDag ug'{k5{ < 

-3_ kl/of]hgf sfo{ -Project work_ 

1. klx/f] hfg] ;DefJotf cWoog 

 cfjZos ;fdu|L M afn'jf, Sn], kfFuf] df6f], ljs/,k|f]6«fS6/ . 

 ljlw M 

 afn'jfnfO{ ;'sfpg] . Sn] df6f]nfO{ klg ;'sfP/ w'nf] kfg'{xf];\ . 6]andf sfuh 
 lkmFhfP/ /fVg'xf];\ . 

 afn'jfnfO{ sl/a Ps lkm6sf] prfOaf6 vGofpg] . afn'jfdf y'k|f]sf] sf]0f gfKg] . 

 Sn] df6f] / kfFuf] df6f] 5'6\6f5'6\6} lnP/ dflys} ljlw bf]xf]/\ofpg] . s'g df6f]df 
 rfF8} klx/f] hfg] ;Defjgf 5 < oL tYox¿sf] hfgsf/Laf6 af6f] lgdf0f{ sfo{df s] 
 d2t k'U5 < u/]sf] lj|mofsnfksf] cfwf/df pTt/n]Vg'xf];\ . w]/} le/fnf] hdLgdf 
 s;/L v]tL ug{ ;lsG5 <pSt  k|of]usf] glthfsf] cfwf/df 5nkmn u/L lgisif{ 
 lgsfNg] . 

 Yfk hfgsf/L 

 cfFwLn] ;d'b| 5f8L hldgsf] efudf k|j]z u/]kl5 o;n] ;d'b|sf] kfgLaf6 kfpg] 
 tfksf] ;|f]t aGb x'G5 To;kl5 zlSt 36\b} hfG5 / cfFwLsf] cGt x'G5 . 

 ;fgf] cfFwLsf] cw{Jof; sl/a 200 ls=ld x'G5 eg] Psbd 7'nf] cfFwLsf] cw{Jof; 
 300 ls=ldeGbf a9L x'G5 . 
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 Kflx/f] hfg] k|fs[lts sf/0fx¿ M 

1. cTolws jiff{ 

2. e'sDk 

3. gbL s6fg 

 Kflx/f] hfg] dfgjLo sf/0fx¿ M 

1. jg ljgf; 

2. cj}1flgs s[lif k|0ffnL 

3. ef}lts ;+/rgf lgdf{0fdf pko'St ljlwsf] k|of]u gx'g' . 

 klx/f] /f]syfdsf pkfox¿ M 

1. pko'St s[lif k|0ffnLsf] k|of]u 

2. jg:klt tyf ;fgf ef}lts ;+/rgfsf] k|of]u 

3. hf]lvd gS;f agfpg] . 

 Hjfnfd'vLaf6 lg:sg] kbfy{x¿ M 

1. 7f]; kbfy{M kfO/f]Snfl:6s kbfy{ -7f]; tyf UofF;_ (volcanic ash) 

2. t/n kbfy{M nfdf  

3. UofF;M CO2 , SO2 , H2 , N2 / kfgLsf] jfkm 
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PsfO M 23  xl/t u[x 
cg'dflgt 3G6L M 4 

1. l;sfO pknlAwx¿ M 

1. k|fs[lts jftfj/0fdf xl/t u[xsf] kl/ro/ o;sf c;/x¿sf] JofVof u/L s[lqd 
 xl/t u[xsf] dxTTj / pkof]lutf k|:t't ug{  

2. hnjfo' kl/jt{gsf] kl/ro, sf/0f, c;/ / Go'lgs/0f ug]{ pkfox¿ atfpg / 
 Jojxf/df k|bz{g ug{  

2. ljifo j:t' / l;sfO ;fdu|Lx¿ 

lbg  ljifo j:t' lzIf0f ;fdu|Lx¿ 

1 xl/t u[x k|efj / s[lqd 
xl/t u[x 

d]6fsf8{, flash card, k|fs[lts xl/t u[xsf] 
lrq, s[lqd xl/t u[xsf] lrq jf df]8n, 
Plgd];g jf lel8of] 

2 hnjfo' kl/jt{gsf 
sf/0fx¿ 

d]6fsf8{, flash card, Video 

3/4 hnjfo' kl/jt{gsf 
c;/x¿ tyf 
Joj:yfkgsf pkfox¿ 

d]6fsf8{, flash card, hnjfo' kl/jt{gsf] 
c;/ emlNsg] lrq tyf 8fpgnf]8 ul/Psf] 
lel8of] . 

 

lbg 1 

ljifo j:t' M xl/t u[x k|efj / s[lqd xl/t u[x 

3. ljlzi6 pb\b]Zo, l;sfO ;xhLs/0f ls|ofsnfk / k|ltlaDag  

-s_ ljlzi6 pb]Zo 

1. xl/t u[x, xl/t u[x k|efjsf] kl/ro ug{  

2.  xl/t u[x k|efjsf sf/0fx¿ klxrfg u/L o;af6 x'g] c;/x¿atfpg 

3. s[lqd xl/t u[xsf] dxTTj / pkof]lutf aofg ug{  

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

 sIffsf]7fsf] sfnf]kf6L jf ;]tf]kf6Ldf xl/t u[x eg]sf] s] xf]<xl/t u[x k|efj 
 s]nfO{ elgG5 egL k|Zg n]lvlbg'xf];\ . ljb\ofyL{lar 5nkmn ug{ nufpg'xf];\ . 
 cfjZos ;xhLs/0f ug]{ /  k|:t't ug{ nufpg'xf];\ . 
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 sIffsf ljb\ofyL{nfO{ 4 ;d"xdf ljefhg ug'{xf];\ . k|To]s ;d"xnfO{ xl/t u[x  tyf 
 xl/t u[x k|efj ePsf] lrqx¿ ljt/0f ug'{xf];\ . pSt lrqsf] cWoog tyf 
 cjnf]sg ug{ nufpg'xf];\ / lgDg k|Zgx¿sf] af/]df 5nkmn u/L pTt/ n]Vg 
 nufpg'xf];\ . 

1. k[YjLnfO{ 9fSg] jfo'd08ndf s'g s'g lsl;dsf UofF;x¿ kfOG5g\ h;n] 
 ;"o{sf] ljls/0fnfO{ ;f];]/ /fVb5g\ < 

2. k[YjLsf] tfkj|md s] sf/0fn] a9\5 < 

3. xl/tu[x UofF;x¿ s'g s'g x'g ;S5 < 

4. xl/tu[x k|efjsf sf/0f l;h{gf x'g] c;/x¿ s] s] x'g\ < 

 lj|mofsnfk 2   

 s[lqd xl/tu[xsf] gd'gf agfpg 

 ;fdu|Lx¿M b'O{{  cf]6f sfuhsf] afs;, la:s'6 jf rfprfp, ;]nf]6]k, kf/bz{s, Knfl:6s 
 l;6, Un', b'O{{  cf]6f ydf]{ld6/ . 

ljlw M sfuhsf] Pp6f afs;df cufl8 / dflysf] dfq sf6]/ lgsfNg] . v'Nnf efunfO{ 
Knfl:6sn] 9fs]/ aGb ug'{xf];\ . afs; leq ydf]{ld6/ /fVg] / xfjf gl5g]{ u/L ;]nf]6]kn] 
aGb ug'{xf];\ . bf];|f] afs;sf] cufl8sf] efu sf6]/ lgsfNg] . o; leq klg ydf]{ld6/ 
/fVg] / v'Nnf 5fl8lbg'xf];\ . b'j} afs;nfO{ sl/a15-20 ldg]6 3fddf /fVg] b'j} afs;df 
ePsf] tfkj|md x/]s b'O{{ b'O{{ ldg]6df cjnf]sg ub}{ hfg] 

 2 ldg]6 4 ldg]6 6 ldg]6 

afs;    

v'Nnf     

aGb xl/tu[x     

 tfkj|md / ;dosf] ;DaGw u|fkm lvRg nufO{{ k|bz{g ug{ nufpg'xf];\ . 

lgisif{ M aGb afs; leqsf] ydf]{ld6/n] b]vfpg] tfkj|md v'nf afs;df ePsf] 
ydf]{ld6/n] b]vfpg] tfkj|mda9L x'G5 . aGb afs; leqsf] tfkj|mdj[b\lw ePdf 
xl/tu[xsf] tfkj|md klg j[b\lw x'G5 . 

 dflysf] k|of]ufTds lj|mofsnfksf] cfwf/df s[lqd xl/t u[xsf] kl/ro / o;sf] 
 pkof]lutf ;DaGwdf 5nkmn u/fO{ lgisif{ k|:t't ug]{ . 

-u_ d"Nofª\sg, k|ltlaDag 

1.  t u[x k|efjsf c;/x¿ s] s] x'g\ < 
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lbg 2 

ljifo j:t' M hnjfo' kl/jt{gsf sf/0fx¿ 

3. ljlzi6 pb\b]Zo, l;sfO ;xhLs/0f lj|mofsnfk / k|ltlaDag  

-s_ ljlzi6 pb\b]Zo 

1. hnjfo' kl/jt{gsf] kl/ro lbg  

2.  hnjfo' kl/jt{gsf sf/0fx¿ aofg ug{  

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

 lj|mofsnfk 1  

sIffsf ljb\ofyL{nfO{ 4;d"xdf ljefhg ug]{ / lgDg k|Zg n]lvPsf] flash card tof/ ug]{ 
/ 5nkmn ug{ nufpg'xf];\ . 

 

 

 

 

 

 

 

 

pko'St flash card x¿ k|To]s ;d'xdf 5'6\6f5'6\6} ljt/0f ug]{ / 5nkmn ug{ nufpg'xf];\ . 
cfjZos ;xhLs/0f ug'{xf];\ . yk ;xof]uL ;fdu|Lsf] ¿kdf kf7\ok':ts k|of]u ug{ 
nufpg'xf];\ clg k|:t't ug{ nufpg'xf];\ . 

lgisif{tfkj|mdj[b\lw, xl/tUofF;x¿sf] a9L pT;h{gn] jgjLgf; cflbsf sf/0fn] tfkj|mdj[b\lw 
x'g uO{ hnjfo' kl/jt{g x'G5 . 

lj|mofsnfk    2 

ljb\ofyL{sf] ;d"xdf Hjfnfd'vL lj:kmf]6gsf] lrq ljt/0f ug]{ / lgDg k|Zgx¿sf] pTt/ 5nkmn 
u/L n]Vg nufpg'xf];\ . 

cfh ef]nL gfDr] ahf/ h:tf] pRr 
lxdfnL If]qdf klg nfdv'6\6] kfOG5 < 
s] sf/0fn] xf]nf < 

;fwf/0ftof lxd/]vf 4000 m- 
5000m ;Dd ePtf klg cfh ef]nL 
lxFp /fd|/L k/]sf] kfOFb}g lsg xf]nf 
<

lxdtfnsf] If]qkmn a9\g uO{ lj:kmf]6  
x'g] cj:yfdf k'u]sf] cg'dfg 5 
o;sf] s] sf/0f xf]nf < 

Kflxn]sf] eGbf clxn] jiff{ sd x'Fb} 
uPsf] 5 elgG5 ,lsg xf]nf < 
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1. Hjfnfd'vL lj:kmf]6g x'Fbf o;sf] s]Gb|af6 s'g s'g j:t'x¿ aflx/ lg:5 < 

2. Hjfnfd'vL lj:kmf]6g x'Fbf lg:s]sf] UofF;n] s;/L hnjfo' kl/jt{g u/fpF5 < 

3. hnjfo' kl/jt{gsf cGo o:t} 3 cf]6f pbfx/0f s] s] xf]nfg\ < 

lgisif{ Hjfnfd'vL lj:kmf]6g x'Fbf lg:sg] w'Fjf, w'nf], ;dtfk d08ndf uO{ a:5 / ;"o{sf] 
ljls/0fnfO{ k[YjL ;Dd cfpg lbFb}g / k[YjL lr;f] x'G5 h;n] hnjfo' kl/jt{g u/fpF5 . 

hnjfo' kl/jt{g x'g] sf/0fx¿ ;DaGwL tof/ kfl/Psf] >Job[Zo ;fdu|L k|bz{g ug]{ / 
cfjZos k[i7kf]if0f lbg'xf];\ . 

-u_ d"Nofª\sg, k|ltlaDag 

1. hnjfo' kl/jt{g eg]sf] s] xf]< 

2. hnjfo' kl/jt{gsf sf/0fx¿ s] s] x'g\ < 

3. hnjfo' kl/jt{gn] ubf{ hLjx¿sf] nfuL k|lts"n cj:yf cfPdf hLjx¿ nf]k 
 x'G5g\ t< lsg < 

lbg 3/4 

ljifo j:t' M hnjfo' kl/jt{gsf c;/ / To;sf] Joj:yfkg 

3. ljlzi6 pb\b]Zo, l;sfO ;xhLs/0f lj|mofsnfk / k|ltlaDag  

-s_ ljlzi6 pb\b]Zo 

1. hnjfo' kl/jt{gsf c;/x¿ pbfx/0f;lxt aofg ug{  

2. hnjfo' kl/jt{g Joj:yfkgsf] pkfox¿;Fu kl/lrt eO{ cjnDag ug{  

 

-v_  l;sfO ;xhLs/0f 

 lj|mofsnfk    1  



 

 

 
 

 s
 ;
 c
 n

1. of]

2. of]

3. o;

lgisif{ M 

lj|mofsn

tkl;ns
pTt/ n]V

I. 10

II. of]

sIffsf ljb\ofy
;DaGwL 8fpgn
cjnf]sg ug{ n
nufpg'xf];\ . 

f] tnfpsf] kfg

f] s] sf] c;/ 

; ;d:ofsf] J

hnjfo' kl/j

nfk 2 

sf] lrq k|To]s 
Vg nufpg'xf];

0 jif{ cl3 /k

f] s:tf] c;/ 

yL{nfO{ 3/4 ;
nf]8 ul/Psf] 
nufpg'xf];\  /

gL 3 jif{sf] cG

xf]nf < 

Joj:yfkg s;

jt{g c;/n] t

a]Grut  ¿k
;\ . 

kl5 hu+ndf s]

xf] < 
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;d"xdf ljefh
lrqx¿ k|To]s
/ lgDg k|Zgd

Gt/fndf lsg 

;/L ug{ ;lsG5

tfkj|mdj[b\lw x'

kdf ljt/0f ug

s] kl/jt{g eP

hg ug'{xf];\ .
s ;d"xdf lj
df 5nkmn ug{

36]sf] xf]nf <

G5 < 

x'g uO{ tfnsf] 

g]{ / cjnf]sg

Psf] 5 < 

hnjfo' kl/j
jt/0f ug'{xf];\ 
g{ nufO{{ cg'ej

< 

kfgLsf] dfqf 

g ug{ nufO{{ t

jt{gsf] c;/ 
.pStlrqsf] 

j k|:t't ug{ 

36\5 . 

tnsf k|Zgsf] 
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III. o;sf] Joj:yfkg s;/L ug{ ;lsG5 . 

lgisif{ dfgjLo lj|mofsnfkaf6 cTolws dfqfdf cflb CO2 , SO2 cflb UofF; p;h{g x'g 
uO{ cDn jif{ x'gfn] h+un ljgfz x'G5 . 

 lj|mofsnfk 3 

tkl;nsf] lrq k|To]s a]Grut  ¿kdf ljt/0f ug]{ / cjnf]sg ug{ nufO{{ tnsf k|Zgsf] 
pTt/ n]Vg nufpg'xf];\ . 

 

I. 17 jif{ cl3 /kl5 lxdfndf s:tf] kl/jt{g ePsf] 5 < 

II. of] s:tf] c;/ xf] < 

III. o;sf] Joj:yfkg s;/L ul/G5 < 

lgisif{hnjfo' kl/jt{g c;/n] ubf{ tfkj|mdj[b\lw x'g hDg gkfO{ kxf8 gfuf x'Fb} hfG5 .  

dflysf ltgcf]6} lj|mofsnfksf] cfwf/df lzIfsn] hnjfo' kl/jt{g, o;sf sf/0f, c;/ 
/ Joj:yfkgsf pkfox¿ ;DaGwdf >Job[Zo ;fdu|L k|:t't u/L lgisif{ k|:t't 
ul/lbg'xf];\ . 

-u_ d"Nofª\sg, k|ltlaDag 

1. hnjfo' kl/jt{g eg]sf] s] xf< 

2. hnjfo' kl/jt{gsf sf/0fx¿ s] s] x'g\ < 

3. hnjfo' kl/jt{gn] c;/x¿sf] aofg ug'{xf];\ . 

4. hnjfo' kl/jt{gsf] Joj:yfkgsf pkfox¿sf] aofg ug'{xf];\ . 
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-3_ kl/of]hgf sfo{ -Project work_ 

1. hnjfo' kl/jt{gsf] c;/n] k[YjLsf] tfkj|mdj[b\lw eO/x]sf] tYof+sn] b]vfO{/x]sf] 
cj:yfdf eljiodf lxdfnsf] lxFp klUng uO{ kfgLsf] ;|f]t 36\g] ;Defjgf k|an 
5 . o; cj:yfdf dflg;n] pSt kl/jlt{t hnjfo'df cg's'ng tyf ;dfg's"ng 
x'g jf aRg s] s:tf Joj:yfkgsf pkfox¿ cjnDag ug'{k5{ . ;f]wvf]h, 
cWoog u/L k|ltj]bg tof/ kfg'{xf];\ / sIffsf]7fdf k|:t't ug'{xf];\ . 

2. kmnkm'n v]tL ug]{ jf afuafgLsf] e|d0f ug'{xf];\, a]gf{x¿ x'sf{pg] ;DaGwdf 
hfgsf/L lnO{ Pp6f 5f]6f] k|ltj]bg agfO sIffsf]7fdf k|:t't ug'{xf];\ . 

3. tkfOsf] ufFp, ;x/df 10 jif{ klxn] / clxn] ePsf] jftfj/0fdf s:tf] kl/jt{g 
ePsf] 5 < vf]hL ug{'xf];\ / cfkm\gf] cu|hx¿;Fu ;f]w vf]h u/L k|ltj]bg tof/ 
u/L k|:t't ug'{xf];\ . 

-ª_ yk cWoog ;fdu|L 

;"o{af6 cfpg] ljls/0fsf s]xL efu jfo'd08n / k[YjLsf] ;txn] k/fjt{g u5{ . o;sf] 
s]xL efu jfo'd08nn] ;f]:5, afFsL w]/} h:tf] ljls/0f hldgn] ;f]:5 . hldg hlt tfT5 
Tolt g} o;n] OGk|mf/]8 t/ªx¿sf] ¿kdf ljls/0f 5f]8\5 . k[YjLaf6 5f]l8g] oL 
ljls/0fx¿ jfo'd08nnfO{ kf/ u/]/ cGtl/Ifdf hfg ;St}gg\ . jfo'd08nsf] tNnf] txdf 
/x]sf] kfgLsf] a/km / sfa{g8fOcS;fO UofF;n] oL ljls/0fnfO{ hf]ufpg] u5{ . 
jfo'd08nsf] tNnf] txdf /x]sf] a/km / sfa{g8fOcS;fO UofF;n] k[YjLaf6 5f]l8g] 
ljls/0f hf]ufpg'nfO{[ xl/tu[x k|efj elgG5 . 

xl/tu[x k|efj gkg]{ eP /ftL k[YjL Hofb} lr;f] x'g] lyof] . ;"o{sf] ls/0fn] hldgnfO{ 10 
;]= ;Dd efu ttfpg ;S5 t/ afkm / sfa{g8fOcS;fO8n] ubf{ k[YjLdf hLjgsf] nfdf] 
kof{Kt Gofgf] x'g k'U5 . /ftdf k[YjLsf] ;tx Gofgf] /fVg afbn klg plQs} dxTTjk'0f{ 5 
. ljz]if u/]/ afbn nfu]sf] /ft Gofgf] x'G5 . 

;fdfGotof em\ofnsf] l;;faf6 sf]7f leq 3fd k:of] eg] sf]7fdf xl/t u[x k|efj k/]sf] 
yfxf x'G5 . 3fd l5g]{ u/L sfFrsf] 3/ jf sf]7f agfP/ s[lqd xl/t u[x lgdf{0f ul/G5 . 
o; leq cg]s y/L jg:kltx¿ lr;f]af6 hf]ufO{ ;+/If0f u/]/ /fVg] ul/G5 . ls;fgx¿ 
lap pdfg]{ Aof8df kf/bz{s Knfl:6sn] 9fs]/ xl/t u[x k|efj kfg]{ u5{g\ . o;n] ubf{ 
lr;f] df};ddf klg la?jf Gofgf] eO rfF8} pd|G5 . 
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PsfO M  24  a|Xdf08df k[YjL 

cg'dflgt 3G6L M6 (;}b\wflGts4 + k|of]ufTds 2) 

-s_ l;sfO pknlAw 

1. k[YjLsf] b}lgs ult / jflif{s ult JofVof ug{  

2. rGb|dfsf] snfsf] JofVof ug{  

3. ;"o{, k[YjL / rGb|dfsf] l:yltsf] ;DaGw kTtf nufpg 

4. ;3g / lj/n 5fofFsf] agf]6 lrq;lxt JofVof ug{  

5. rGb| u|x0f / ;"o{ u|x0fsf] sf/0f lrq;lxt JofVof ug{  

-v_ ljifo j:t' / l;sfO ;fdu|L 

lbg ljifo j:t' l;sfO ;fdu|L 

1  k[YjLsf] b}lgs  / jflif{s 
ult 

 ;f}o{ kl/jf/sf] lrq, rf6{ k]k/, 
df]8]nx¿,  sfutL, cfn'sf] bfgf, tf/ . 

2  rGb|dfsf] snf rGb|dfsf] snf b]vfpg] Dff]8]n 

3  ;"o{, k[YjL / rGb|dfsf] l:ylt ;"o{, k[YjL / rGb|dfsf] l:ylt b]vfpg] 
tflnsf 

4  ;3g / lj/n 5fofsf] 
agf]6, rGb| / ;"o{ u|x0f 

6r{ nfO6, k|sfz gl5g]{ j:t', kbf{, ;"o{, 
k[YjL / rGb|dfsf] df]8]n . 

5/6 Kf|of]ufTds sfo{ 6]an6]lg; an, Unf]a, aNj, tf/ cflb  

lbg 1M  

ljifo j:t' M k[YjLsf] b}lgs ult 

3. ljlzi6 pb\b]Zo,l;sfO ;xhLs/0f lj|mofsnfk / k|ltlaDag 

-s_ ljlzi6 pb\b]Zo M 

1. k[YjLsf] b}lgs ult JofVof ug{ 

2. k[YjLsf] jflif{s ult JofVof ug{ 

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

 lj|mofsnfk 1 
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 a|Xdf08, vuf]nLo b'/L ;DaGwL PsfOx¿ h:t} k|sfz jif{, P:6«f]gf]ldsn PsfO, 
 kf;]{saf/] sIffdf 5nkmn ug{ nufpg'xf];\ . o;sf] ;fy;fy} ;f}o{ kl/jf/af/] klg 
 5nkmn u/L kl/efiff lbg'xf];\ . 

 k[YjLsf] b}lgs / jflif{s ultaf/] ljb\ofyL{lar 
 5nkmn u/fpg'xf];\ . k[YjLsf] b}lgs ultnfO{ 
 b]vfpg] df]8]n ljb\ofyL{ ;dIf k|:t't ug{ 
 nufpg'xf];\ jf Unf]a jf U tubeaf6 lel8of] 
 b]vfP/ k[YjLsf] b}lgs ultaf/] 5nkmn 
 u/fpg'xf];\ . 

 To;kl5 ljb\ofyL{nfO{ rf6{ k]k/df o;sf] lrq 
 agfpg nufO{{ sIffdf k|:t't ug{ nufpg'xf];\ . clg lgisif{df k'Ug ;xhLs/0fsf] 
 e"ldsf v]Ng] . 

lj|mofsnfk 2 

e"ldsf lgjf{x ljlwsf] k|of]u 

ljlw MsIffdf ePsf ljb\ofyL{dWo] b'O{{ hgfnfO{ cufl8 cfpg nufpg'xf];\ . To;kl5 Ps 
hgfnfO{ ;"o{sf] e"ldsfdf l:y/ a:g eGg] . csf]{ Ps hgfnfO{ k[YjLsf] e"ldsfdf /xg 
nufpg'xf];\ .To;kl5 k[YjLsf] e"ldsf lgjf{x ul//x]sf] ljb\ofyL{nfO{ ;"o{sf] e'ldsfdf 
/x]sf] ljb\ofyL{ jl/kl/ cfk\mgf] cIfdf 3'Dbf 38Lsf] ;"o{sf] ljk/Lt lbzf klZrdaf6 
k"j{lt/ 3'Dg nufpg'xf];\ . o;f] ubf{ Pskl5 csf]{ lbg / /ft x'g] s'/f ljb\ofyL{lar 
5nkmn u/fpg'xf];\ . / k[YjLsf] b}lgs ult ;DaGwL lgisif{df k'Ug'xf];\ . 

lgisif{ M k[YjLn] cfk\mg} cIfdf 3'Dg] ultnfO{ cIfLo ult jf b}lgs ult elgG5 . k[YjL 
cfk\mgf] cIfdf PskmGsf] nufpg 23 306f, 56 ldg]6 4 ;]s]G8 nfUb5 . o; cjlwnfO{ 
;f}o{ lbg -solar day_ elgG5 . k[YjLn] ;"o{nfO{ jl/kl/ 3'Dbf 38Lsf] ;"o{sf] ljkl/t 
lbzf klZrdaf6 k"j{lt/ 3'D5 .  

 

k[YjLsf] e"ldsf lgjf{x ul//x]sf] ljb\ofyL{nfO{ ;"o{sf] 
e'ldsfdf /x]sf] ljb\ofyL{sf] jl/kl/ bL3{ j[Qfsf/ 
sIfdf 38Lsf] ;"o{sf] ljk/Lt lbzf klZrdlt/af6 
k"j{lt/ kl/j|mdf ug{ nufpg'xf];\ . o;/L kl/j|mdf 
ubf{ Ct'x¿ kl/jt{g x'g] s'/f  ljb\ofyL{lar 5nkmn 
u/fpg'xf];\ . k[YjLsf] jflif{s ult ;DaGwL lgisif{df 
k'Ug'xf];\ . 
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lgisif{M k[YjLn] ;"o{nfO{ bLw{ j[Qfsf/ sIf -elliptical orbit_df kl/qmdf u5{, h;nfO{ sIfLo 
ult jf jflif{s ult elgG5cyf{t\ k[YjLn] ;"o{sf] jl/k/L bL3{ j[Qfsf/ sIfdf kl/qmdf ug]{ 
ub{5, h;nfO{ sIfLo ult elgG5 . o;n] ;"o{sf] jl/k/L Ps kmGsf] nufpg 365 lbg 6 306f 
nufpF5 .  

jflif{s ultsf] c;/x¿ af/]df 5nkmn u/fpg] / cfjZos k[i7kf]if0f k|bfg ug'{xf];\ . 

-u_ d"Nofª\sg, k|ltlaDag 

 Kf[YjLsf] b}lgs ult eg]sf] s] xf] < 

 Kf[YjLsf] b}lgs ultsf] ;do slt x'G5 < 

 k[YjLsf] jflif{s ult eg]sf] s] xf] < 

 Ct'x¿ kl/jt{g x'gfsf sf/0fx¿ s] s] x'g\ < 

 lbg / /ft lsg x'G5 < 

 jflif{s ultsf] c;/x¿ s] s] x'g\ < 

 

lbg 2  

ljifo j:t' M rGb|dfsf] snf 

-s_ ljlzi6 pb\b]Zo / l;sfO ;xhLs/0f lj|mofsnfk  

-s_  ljlzi6 pb\b]Zo 

 rGb|dfsf] snfsf] k|lj|mof k|bz{g  u/L JofVof ug{  

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

 lj|mofsnfk 1 

 rGb|dfsf] snf ;DaGwdf 
lgDg  k|Zgdf ;f]Rg 
nufO{ n]Vg nufpg]M  rGb|df 
s'g ;dodf b]vf k5{ < 
rGb|dfn] s;nfO{ kl/j|mdf 
u5{ < s]  rGb|dfsf] 
cfkm\g} k|sfz x'G5 < s] 
rGb|dfsf] cfsf/ k|To]s lbgdf Pp6}  x'G5 < 
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 Dfflysf k|Zgx¿sf] pTt/ k|:t't ug{  nufpg'xf];\ / k|of]ufTds lj|mofsnfk g+ 
## cg';f/ k|bz{g ug{ nufpg'xf];\ / cjnf]sg ug{ nufO{{ lgisif{ k|:t't ug{ 
nufpg'xf];\ . 

 o;df s]xL lh1f;f eP cfjZos k[i7kf]if0f k|bfg ug]{ / ;a}nfO{ lrq agfpg 
nufO{{ gd"gfsf] ¿kdf s]xL ljb\ofyL{nfO{ rGb|dfsf] snf / o;sf sf/0fx¿ k|:t't 
ug{  nufpg'xf];\ . 

 Dfflysf] k|of]ufTds lj|mofsnfksf] cfwf/df z'SnkIf / s[i0fkIfsf] cjwf/0ff k|i6  
kfg'{xf];\ . 

-u_ d"Nofª\sg, k|ltlaDag 

 rGb|dfsf] snf eg]sf] s] xf] < 

 rGb|dfn] k[YjLsf] kl/j|mdf ug]{ j|mddf s'g cj:yfdf cf}+;L / s'g cj:yfdf k"l0f{df  
 x'G5 < 

-3_ kl/of]hgf sfo{  

ljb\ofyL{nfO{ Ps dlxgf;Dd nuftf/ /ftsf] Pp6} ;dodf rGb|dfsf] cjnf]sg ug{ 
nufpg'xf];\ / of] cjlwdf k[YjLsf] efuaf6 rGb|dfsf] b]lvg] efudf s] kl/jt{g eof]  
/]s8{ /fVg nufpg'xf];\ / sIffdf k|:t't ug{ nufpg'xf];\ . 

 

lbg 3M  

ljifo j:t' M ;"o{, k[YjL / rGb|dfsf] l:ylt 

3. ljlzi6 pb\b]Zo / l;sfO ;xhLs/0f lj|mofsnfk 

-s_  ljlzi6 pb\b]Zo M 

 ;"o{, k[YjL / rGb|dfsf] l:ylt AofVof ug{  

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

 ;"o{, k[YjL / rGb|dfsf] l:ylt kTtf nufpg ljb\ofyL{nfO{ oL ltg cf]6f 
 j:t'x¿af/]df hfg]sf s'/fx¿ JolStut  ¿kdf n]Vg nufpg'xf];\ . 

 JolStut  ¿kdf n]v]sf s'/fx¿nfO{ a]Grut  ¿kdf 5nkmn u/fO{ ;femf lgisif{ 
 tof/ ug{ nufO{{ k|:t't ug{ nufpg'xf];\ . 

 ljb\ofyL{n] n]v]sf tYox¿ s] slt l7s eP ls ePg eGg] s'/f yfxf kfpg rf6{ 
 k]k/df pknAw tflnsf;Fu t'ngf u/]/ x]g{ nufpg'xf];\ . o;/L t'ngf ubf{ gk'u]sf 
 s'/fx¿nfO{ yk ug{ nufO{{ k|:t't ug{ nufpg'xf];\ . 
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lgisif{ 

cfwf/ ;"o{ k[YjL rGb|df 

 

lk08 2.0×1030 kg 6.0×1024 kg 7.35×1022 kg 

cf}ift cw{Jof; 695508 km 6371 km 1737 km 

 

;txsf] cf}ifw 
tfkj|md 

5700o 15o -125ob]lv130o 

 

knfog ult 617 km/s 11.2 km/s 2.38 km/s 

 

kl/e|d0f ;dofjlw 300000000 days 24 hrs 27 days 

 

Jffo'd08nLo UofF;x¿ H2, He N2, O2, CO2, Ar Ar, He, Na, K, H, Rn 

 

-u_  d"Nofª\sg, k|ltlaDag 

 ;"o{ s'g s'g j:t'x¿ ldn]/ ag]sf] 5 < 

 ;"o{nfO{ kl/j|mdf ug]{ lk08 / u|xnfO{ kl/j|mdf ug]{ lk08nfO{ s] elgG5 < 

 rGb|df, k[YjL / ;"o{sf] l:ylt tflnsfdf b]vfpg nufpg'xf];\ . 

 

lbg 4M   

ljifo j:t' M ;3g / lj/n 5fFofsf] agf]6, ;"o{ / rGb|u|x0f 

3. ljlzi6 pb\b]Zo / l;sfO ;xhLs/0f lj|mofsnfk  

-s_  ljlzi6 pb\b]Zo M 

1. ;3g / lj/n 5fofsf] agf]6af/] JofVof ug{ 

2. ;"o{ / rGb|u|x0fsf] sf/0f klxrfg / k|bz{g u/L JofVof ug{ 
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-v_ lzIf0f l;sfO lj|mofsnfk  

 lj|mofsnfk 1 

 cfjZos ;fdu|L M 6]an, d}gaTtL, ;nfO{, k|sfz gl5g]{ ;fgf] j:t'  / kbf{  

k|of]u ljlw sIffsf ljb\ofyL{dWo] b'O{{ hgfnfO{cufl8 af]nfP/ 6]ansf] Pp6f 5]pdf 
d}gaTtL afNg nufpg'xf];\ . To;kl5lardf Pp6f k|sfz gl5g]{ ;fgf] j:t' /fvL kbf{df 
5fFof kfg{ nufpg'xf];\  / sIffsf ;a} ljb\ofyL{nfO{ cjnf]sg ug{ nufpg'xf];\ / kbf{df 
ag]sf] 5fFof s:tf]  5 atfpg nufpg'xf];\ / lgisif{df k'Ug ;xhLs/0fsf] e"ldsf v]Ng 
nufpg'xf];\ . 

lgisif{M kbf{df k"0f{ sfnf] 5fFof -;3g 5fFof_ jf cf+lzs sfnf] 5fFof -la/n 5fFof_ aGg]5 . 
t;y{ M k"0f{ ?kdf sfnf] efunfO{ ;3g 5fFof / cfFlzs ?kdf sfnf] efunfO{ lj/n 5fFof 
elgG5 . 

 lj|mofsnfk 2 

ljlw M 3fd nfu]sf] a]nfdf sIffsf]7faf6 sd;]sd klg ltg k6s -10 ah], 12 ah] / 
4 ah]_ aflx/ lg:sL cfk\mgf] 5fFofnfO{ cjnf]sg ug{ nufpg'xf];\ .  o;/L ltg km/s 
km/s ;dodf 5fFofnfO{ x]bf{ s] km/s kfpg' eof] eg]/ cjnf]sg ug{ nufpg'xf];\  / 
sIffdf sf/0f;lxt k|:t't ug{ nufpg'xf];\ . h;sf nflu cfjZos ;xhLs/0fsf] e"ldsf 
lgjf{x ug'{xf];\ . 

lgisif{ M 10 ah] ag]sf] 5fFof nfDrf], 12 ah] ag]sf] 5fFof 5f]6f]  / 4 ah] ag]sf] 5fFof 
;aeGbf nfdf] x'G5 . 

 lj|mofsnfk 3 

k|of]u ljlw M sIffsf ljb\ofyL{dWo] ltg hgf ljb\ofyL{nfO{ sIffsf] cufl8 af]nfP/ pleg 
nufpg'xf];\ . To;kl5 Ps 5]psf] Pp6f ljb\ofyL{nfO{ grnLsg pleg nufpg'xf];\ jf 
;"o{ agfpg] / c¿b'O{{ hgf ljb\ofyL{nfO{ l:y/ cj:yfdf /x]sf] ;fyLsf] jl/kl/ 3'Dg 
nufpg'xf];\ . Pp6f ljb\ofyL{nfO{ l9nf] -k[YjL_ / csf]{nfO{ t]xL l9nf] ljb\ofyL{sf] jl/kl/ 
l56f] l56f] 3'Dg nufpg'xf];\ -rGb|df_ . o;/L 3'Db} hfbf tL ltg hgf ljb\ofyL{ Pp6f 
l;wf /]vfdf kg{ cfPsf] b]vfpg nufpg'xf];\ .cyf{t\\ rGb|df, k[YjL / ;"o{ Ps cfk;df 
l;wf /]vfdf -slxn]sfxL_ kg{ cfpF5g\ egL atfpg'xf];\ . h;n] ubf{ ;"o{af6 cfPsf] 
k|sfz rGb|df jf k[YjLn] 5]Sbf u|x0f nfUg] s'/f :ki6 kfg{ ;xhLs/0fsf] e"ldsf lgjf{x 
ug'{xf];\ . 

 lj|mofsnfk 4 

rGb|df, k[YjL / ;"o{ gfdfs/0f ePsf] Pp6f tof/L df]8]n jf rf6{ k]k/sf] ;xfotfn] 
ljb\ofyL{nfO{ rGb| u|x0f / ;"o{ u|x0fsf] cjwf/0ff k|i6 ug'{xf];\ . lrqdf b]vfPh:t} ;"o{ / 
k[YjLsf]lardf rGb|df kg{ cfpFbf ;"o{ u|x0f / ;"o{ / rGb|dfsf] lardf k[YjL kg{ cfpFbf 
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rGb| u|x0f nfUg] s'/f k|i6 x'g nufpg'xf];\ . To;kl5 rGb| u|x0f / ;"o{sf] lrq agfpg 
nufO{{  lgisif{ lgsfNg nufpg'xf];\ . 

 

lgisif{ M sIffsf]7fdf k|of]ufTds¿kn] rGb| u|x0f / ;"o{ u|x0f k|bz{g ug{ k|of]ufTds 
lj|mofsnfk g+ #$ u/fpg] / lgisif{ k|:t't ug{] . 

-u_  d"Nofª\sg, k|ltlaDag 

 rGb| u|x0fsf] kl/efiff atfpg nufpg'xf];\ . 

 rGb| u|x0fsf] sf/0fx¿ atfpg nufpg'xf];\ . 

 ;"o{ u|x0fsf] kl/efiffsf] kl/efiff lbg nufpg'xf];\ . 

 ;"o{ u|x0fsfsf/0fx¿ atfpgnufpg'xf];\ . 

-3_ kl/of]hgf sfo{ 

ljxfg 5fFof nfdf] / lbpF;f] 5f]6f] x'gfsf] sf/0f kTtf nufO{{ Pp6f l/kf]6{ tof/ ug'{xf];\ / 
sIffdf k|:t't ug'{xf];\ .  

-ª_ yk cWoog ;fdu|L  

 u|x0f nfUgsf sf/0fx¿  

1. k|sfz l;wf /]vfsf lx8\g] x'gfn]  

2. Pp6f cfsfzLo lk08sf] 5fof csf]{ cfsfzLo lk08df kgf{n] 

3. cfsfzo lk08x¿ cfkg} sIfdf 3'Dgfn] 

4. cfsfzLo lk08x¿ Pp6} l;wf /]vfdf kgf{n] 

rGb| u|x0fsf sf/0fx¿  

1. k|sfzn] l;wf /]vfdf ofqf ug'{ 
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2. k[YjLsf] 5fofF rGb|dfsf] ;txdf kg'{ 

3. ;"o{, k[YjL / rGb|df slxn]sfxL Pp6f /]vfdf kg'{  

4. k[YjLn] klg cfkg} sIfdf ;"o{sf] kl/j|mdf ug'{ / rGb|dfn] klg cfkg} sIfdf 
 k[YjLsf] kl/j|mdf ug'{ 

;"o{ u|x0fsf sf/0fx¿  

1. k|sfzn] l;wf /]vfdf ofqf ug'{  

2. rGb|dfsf] 5fof k[YjLsf] ;txdf kg'{  

3. ;"o{, rGb|df / k[YjL Pp6} l;wf /]vfdf kg'{  

4. rGb|df / k[YjLn] j|mdzM k[YjL / ;"o{nfO{ cf cfkgf] sIfdf kl/j|mdf ug'{  

 

k|To]s cf};L / k"l0f{dfdf u|x0f gnfUg'sf sf/0fx¿ 

;"o{, rGb|df / k[YjL Pp6} l;wf /]vfdf kbf{ u|x0f nfUb5, t/ k|To]s cf}+;L / k"l0f{dfdf k[YjLsf] 
sIf / rGb|dfsf] sIf Pp6} l;wf /]vfdf kb}{gg\ . rGb|dfsf] sIfLo w/ftn / k[YjLsf] sIfLo 
w/ftnlar 5.15) sf] sf]0f aGb5 . o;sf] sf/0f u|x0f nfUb}g . rGb|dfsf] sIf  / k[YjLsf] sIf 
b'O{{ 7fp“df sfl6G5, h;nfO{ gf]8 -node-s) elgG5 . oL gf]8nfO{ /fx' (rahu)/ s]t' (ketu) 
elgG5 . u|x0f x'gfsf nflu ;"o{, rGb|df / k[YjL k|ToIf gf]8df x'g'kb{5 . of] k|lj|mof k|To]s 
k"l0f{df / cf}+;Ldf x'Fb}+g . logLx¿ s]xL a9L jf s]xL 36L x'g] ub{5g\ . To;sf/0f k|To]s cf}+;L / 
k"l0f{dfdf u|x0f nfUb}g .  

 

Kf|of]ufTds lj|mofsnfk g+ ##   

;fdu|L lgdf{0fsf] pb]Zo M rGb|dfsf] snf k|bz{g ug'{ 

cfjZos sRrf kbfy{x¿M 

 KnfO jf]8{ $ x $ lkm6 !  cf]6f , ;]tf] 6]lg; an * cf]6f, k[YjLsf] gSzf jn !  
 cf]6f -gSzf jn gkfOPdf s'g} Ps 6]lg;an eGbf 7'nf] jn_, kx]Fnf] an ! cf]6f, 
 sfnf] /ª , /ªnufpg'xf];\ j|; / !) cf]6fhlt ;fgf lkgx¿ 

;fdu|L lgdf{0f ljlw 

 * cf]6}6]lg; anx¿nfO{ l7s cfwf efu sfnf] /ªn] kf]t]/ /ªfpg'xf]; / To;nfO{ 
 3fddf ;'sfpg'xf];\ . 
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 gSzf jn gePsf] eP csf]{ cln 7'nf] jndf k[YjL h:tf]  b]vfpg jndf dxfb]z, 
 dxf;fu/, e"dWo/]vf tyf cGo cIff+z b]zfGt/ /]vfx¿ sf]/L To;nfO klg 3fddf 
 ;'sfpg'xf];\ . 

 ;a} cfwf /ªfPsf] 6]lg; andf ;]tf] / sfnf] ;txsf]lardf ;fgf] lsnfn] Kjfn 
 jgfpg'xf];\ . Kjfn Toltdfq} 7'nf] xf]; tfls lkgsf] 6fpsf] l5/fpg dfq} ;lsof];\ . 

 kx]Fnf] jndf / k[YjL agfpg tof/ ul/Psf] jndf klg Kjfn kfg'{xf];\ . kmfd jn 
 ePdf Kjfn jgfpg' kb}{g lsnf cfkm} l55{ . 

 KnfO jf]8{sf] l7s lareGbf yf]/} dfq otf jf ptf x'g] u/L Pp6f lkg uf8\g'xf];\ / 
 To;df k[YjL gSzf jn l5/fpg'xf];\ . 

 ;f] jnsf] jl/kl/ ! lkm6 cw{Jof; kg]{ ul/ *  cf]6f lkg j|mdzM )),$%),()), 
 !#%),!*)),@@%),@&)),#!%) sf]0f x'g] ul/ lkgx¿ Uff8\g'xf];\ / x/]s lkgdf 6]lg; 
 an l5/fpg'xf];\ . 

 KnfO{ af]8{sf] Pp6f lsgf/ftkm{ 5]pdf Pp6f lkg uf8g'xf];\ / ToxfF kx]Fnf] an 
 l5/fpg'xf];\ .  Wofg lbg'kg]{ s'/f M  kxF]nf] jn, Ps 6]lg; an / k[YjL jn Pp6} 
 l;wf /]vfdf x'g'k5{ . 

k|of]u ug]{ tl/sf 

 o; ;fdu|Ldf cfwf sfnf] /ª nufPsf] 6]lg; ann] rGb|df, kx]“nf] ann] ;"o{, / 
 kmfd jn jf gSzf jnn] k[YjLsf] k|lltglwTj u5{g\ . ;a} 6]lg; ansf] ;]tf] efu 
 kx]Fnf] anlt/ kmsf{pg'xf];\ . ;]tf] efu rGb|dfsf] lbg ePsf] / sfnf] efu rGb|dfsf] 
 /ft ePsf] efu xf] . cj k[YjLaf6 cf7 cf]6} l:yltdf ePsf rGb|df x]b}{ hfg'xf];\ . 
 rGb|dfsf k[YjLlt/ kmls{{Psf pHofnf / cFWof/f efux¿km/s km/s kb}}{ uPsf 
 kfpg'x'g]5 . k'/} cFWof/f] efu k[YjLlt/ kmls{{Psf] cf}F;L xf] eg] To;kl5 pHofnf] 
 efu a9\b} uP/ -z'Sn kIf_ k'/} pHofnf] efu kmls{Psf] k"l0f{df xf] . To;kl5 km]/L 
 pHofnf] 36b} uPsf] kfpg'x'g]5 . Hf;nfO{ s[i0f kIf elgG5 / cGTodf km]l/ k'/} 
 sfnf] efu k[YjLlt/ kms]{sf] kfpg'x'g]5 . 

 lrq 
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-KnfO jf]8{ gePsf 7fp+x¿df jf gkfOPsf] l:yltdf Pp6f 6]jndfly jf sf7sf s'g} 
;fdu|Ldfly jf 7'nf] :6]l/of]kmd jf ;Dd hldgdf lkgx¿ 7f]s]/ klg k|bz{g u/fpg 
;lsG5 ._ 
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l6Kk0fL 

 k[YJfLnfO{ rGb|dfn] 3'Dg nueu 27
ଵ

ଷ
 lbg nufpg'xf];\ u5{  / rGb|df cfkm\gf] cIfdf 

3'Dg klg plTts} ;do nufp5 h;n] ubf{ rGb|dfsf] k[YjLlt/ kmls{g] efux¿ 
km/s km/s x'G5g\ / snf b]lvG5 . vf;df rGb|dfsf] snf eg]s} rGb|dfsf] lbg 
ePsf efux¿ jf /ft ePsf efux¿ k[YjLlt/ kmls{g' xf] . k[YjLsf] lx;fjn] oxfF 
@$ 306fsf] ! lbg eP h:t} rGb|dfdf 27

ଵ

ଷ
x 24 306f j/fj/ ! lbg x'ghfG5 . 

rGb|dfaf6 k[YjLnfO x]bf{ xfdL @$ 306fd} ;a} k"0f{ pHofnf]b]lv k"0f{ cFWof/f];Dd 
b]V5f}F lsgls k[YjLn] cfkm\gf] cIfdf kl/e|d0f ug{ @$ 306f dfq nufpF5 .  olb 
rGb|dfn] klg @$ 306fdf g} cfkm\gf] cIfdf kl/e|d0f ug]{ ePsf] eP h'g rGb|dfsf] 
snf xfdL Ps dlxgf;Dd b]V5f}F, Tof] ;a} ! lbgdf g} b]Vg]lyof}F. rGb|dfsf] pHofnf] 
a9\b} uPsf] cj:yfnfO z'SnkIf (waxing phase) / pHofnf] 36b} uPsf] cj:yfnfO 
s[i0f kIf (waning phase) elgG5 .   

 

k|of]ufTds lj|mofsnfk g+ #$ M rGb|u|x0f / ;"o{u|x0f k|bz{g ug{ / lrq sf]g{ 

cfjZos sRrf kbfy{x¿M 

 KnfO jf]8{ $ x $ lkm6 !  cf]6f , g6 jf]N6 -^ jf * OGrsf_ * cf]6f, !$ u]hsf] 
 tf/ @ ld6/, !^ u]hsf] tf/ # ld6/, jfOlG8ª\u tf/ clnslt , rf/ cf]6f 7'nf 
 Kfmfd jn -;s];Dd k[YjLsf] gSzf ePsf]_ , rf/ cf]6f ;fgf kmfd jn -6]lg; an 
 hq}_, Ps aNa, Ps xf]N8/ -;fdu|Lx¿ 6«]8;{ k;n, s:d]l6s k;n tyf ljh'nL 
 k;ndf kfOG5_ 

;fdu|L lgdf{0f ljlw 

 KnfO jf]8{sf] lardf xf]N8/ /fVg] 7fpF 5'§fpg'xf];\  / ;f] 7fpaf6 slDtdf ! lkm6 
 /]l8o; x'g] ul/ jl/kl/ j[Ttfsf/ nfOg tfGg'xf];\ -kl/lw circumference _ 

 lardf xf]N8/ lkm6 ug'{xf];\ / xf]N8/af6 tf/ nu]/ jf]8{sf] Ps 5]pdf :lar lkm6 
 ug'{xf];\ .  

 circumference sf] cf7 7fpdf center b]lv clockwise jf anticlockwise lbzfdf 
 j|mdzM )), ()),!*)),@&)) sf]0f x'g] ljGb'x¿b'O{ cf]6f Kjfnsf] l7slardf kg]{ 
 ul/ jdf{n] g6sf] 3f6 dfq} l5g]{ ul/ Kjfn agfpg'xf];\ . 

 * cf]6} g6nfO{ Kjfndf l5/fO jf]N6 nufP/ 6fO6 ug{'xf];\ . 

 cj !$ u]hsf] u]leª tf/df 7'nf] rf/ cf]6f k[YjL gSzf Kfmfd jn 3';fg'{xf];\ .-kmfd 
 jn spongy x'G5 cfkm} 3':5 Kjfn kfg'{kb{}g ._ 
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 u]leªtf/df jnx¿ /fVbf cln cln 6f9f 6f9f /fVg'xf];\ tfls g6sf] jl/kl/ u]le¨ 
 tf/ s:bf k[YjL gSzf jn rf/ s'gfdf k/f];\ cYff{t larsf] xf]N8/jf6 j|mdzM )), 
 ()),!*)),@&)) sf]0fx¿ jg]/ k/f]; . 

 cj u]leª tf/nfO g6sf] jl/kl/ jflx/k§Laf6 df]l8 tf/sf] b'O{ 5]pnfO{ cfk;df 
 lknf;n] uf7f] kf/L 6fO6 x'g] ul/ s:g'xf];\ . -of] tf/n] k[YjLsf] sIf lgdf{0f u5{, 
 k[YjL kmfd an l7s rf/ lbzfdf j|mdzM )), ()),!*)),@&)) kg]{ ul/ /fVg'k5{_ 

 rf/ cf]6f cfwf ld6/sf !^ u]hsf tf/sf 6'j|mf sf6\g'xf];\ / k|To]s 6'j|mfdf ;fgf 
 kmfd jn -kmfd jn eP cfkm“} 3':5, an s8f ePdf lsnfn] Kjfn kf/]/ 
 3';fpg'k5{_ 

 ca ;f] rf/} cf]6f tf/ -h;n] rGb|dfsf] sIf lgdf{0f u5{_ nfO{ rf/}lbzfdf kg]{ ul/ 
 b'O{ cf]6f g6sf] jl/kl/ k[YjL gSzf jn kg]{ u/L s:g'xf];\ . of] tf/ s:bf jflG8ª 
 tf/ k|of]u ug'{xf];\ . rGb|dfsf] sIf lgdf{0f ug]{ tf/ k[YjL sIf lgdf{0f ug]{ tf/;Fu 
 ;dfgfGt/ geO{ s]xL sf]0f jgfO 9Nsfpg'xf];\ . rGb|df sIf tf/ s:bf rGb|df jn 
 b'O{ cf]6f l/ªleq -l7s xf]N8/ / kmfd jnsf] lardf l;wf nfOgdf_ / b'O{ cf]6f 
 l/ªaflx/ -l7s xf]N8/ / ;f] rGb|df jnsf] lardf kmfd jn l;wf /]vfdf kg]{ul/_ 
 kfg'{k5{ tfls b'j} vfnsf] u|x0f x]g{ ;lsof];\ . Pp6f l/ªleq / To;sf] ljk/Lt 
 lbzfsf] jn l/ª jflx/ kfg'{k5{ . 

;fdu|L k|of]u ug]{ tl/sf 

 of] ;fdu|LnfO{ cWof/f] sf]7fdf nlu xf]N8/df aNa /fvL aNa jfNg'xf];\ / x]g'{xf];\ . 

 Ps 7fpdf hxf“ rGb|df lardf k/]sf] 5 To;sf] 5fof k[YjLdf k5{ / o;n] 
 ;"o{u|x0f b]vfp5 .  

 To;sf] l7sljk/Lt lbzfdf km]l/ k[YjLsf] 5fof rGb|dfdf k/]sf] b]lvG5 o;af6 
 rGb|u|x0f b]vfpg ;lsG5 .  

 cGo b'O{ :yfgdf rGb|df k[YjL / rGb|dfsf] l:ylt tn dfly kg{ uO{ Pp6fsf] 5fof 
 csf]{df kb{}g / u|x0f nfUb}g . o; tYoaf6 x/]s cf}F;L / k"l0f{dfdf lsg u|x0f 
 nfUb}g eg]/ JofVof ug{ ;lsG5 . 

ljh'nLsf] ;'ljwf gePsf] 7fpdf aNasf] 7fpdf d}gjTtL afn]/ ;"o{ jgfpg ;lsG5.  
b'u{d :yfgsf lzIfs ldqx¿n] hxfF g6 jf]N6 / KnfO jf]8{sf] pknAwtf x'Fb}g . nfdf 
nfdf sf7sf cf7 cf]6f lsnf agfO{ e'OFdf lsnf 7f]Sg'xf];\ / sfuhsf uf]nf uf]nf 
8Nnf-k[YjL / rGb|df hgfpg_ agfO{ k[YjL / rGb|dfsf] sIfleq 3';fg'{xf];\ . sIfsf] 
¿kdf af“;sf] rf]of klg k|of]u ug{ ;Sg'x'G5 
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lrq M 

 

 

 

 

 

 

 

 

 

 

 

l6Kk0fL 

 Ps cfsfzLo j:t'sf] 5fof csf]{ cfsfzLo j:t'df k/]sfnfO{ g} u|x0f elgG5 . hj 
;"o{ / k[YjLsf] lardf rGb|df cfpF5, ta ;"o{sf] k|sfz rGb|dfn] 5]sL rGb|dfsf] 
5fof k[YjLdf k5{ / 5fof k/]sf] 7fpdf ePsf] dflg;n] ;"o{nfO x]bf{ rGb|dfn] 5]S5 
/ dflg;n] ;"o{nfO k"0f{ jf cf+lzs ¿kdf b]Vb}g h;nfO ;"o{u|x0f elgG5 . o;}u/L 
ha ;"o{ / rGb|dfsf] lardf k[YjL cfp5, k[YjLsf] 5fof rGb|dfdf k5{ / pSt 
j]nfsf] rGb|dfnfO k[YjLaf6 dflg;n] x]bf{ rGb|dfdf cf+lzs jf k"0f{ ¿kdf sfnf] 
wAaf k5{, o;}nfO{ g} rGb|u|x0f elgG5 . k[YjL sIf / rGb| sIf ;dfgfGt/ geO 
cfk;df %=%) sf]0f agfO 9Ns]sf] 5 . h;n] ubf{ s'g} b'O{ ljGb'df dfq} rGb| sIf / 
k[YjL sIf ;tx ldNg HffG5 / tL b'O{ ljGb'df rGb|df ePsf] j]nfdf dfq} ;"o{, 
rGb|df / k[YjL l;wf /]vfdf k/L Pp6fsf] 5fof csf]{df kg{ uO{ u|x0f b]lvg] u5{ . 
cGo cj:yfdf k[YJfL jf rGb|dfsf] 5fof rGb|df jf k[YjLeGbf tn jf dfly kg{ uO{ 
u|x0f nfUg] ;Defjgf ;dfKt x'G5 . 

 

  




