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kf7\ok':ts;DaGwL kf7sx¿sf s'g} klg k|sf/sf ;'emfj ePdf kf7\oj|md ljsf; 
s]Gb|, ;dGjo tyf k|sfzg zfvfdf k7fOlbg'x'g cg'/f]w 5 . kf7sx¿af6 cfpg] 
;¬´fjx¿nfO{ s]Gb| xflb{s :jfut ub{5 .



xfd|f] egfO

kf7\oj|md lzIf0f l;sfOsf] d"n cfwf/ xf] . kf7\ok':ts ljBfyL{df ck]lIft bIftf ljsf; ug]{ Ps d'Vo 
;fwg xf] . o; kIfnfO{ b[li6ut ub}{ kf7\oj|md ljsf; s]Gb|n] ljBfno lzIffnfO{ Jofjxfl/s, ;do;fk]If 
/ u'0f:t/Lo agfpg] p2]Zon] kf7\oj|md tyf kf7\ok':tssf] ljsf; tyf kl/dfh{g sfo{nfO{ lg/Gt/tf 
lbFb} cfPsf] 5 . cfwf/e"t lzIffn] afnaflnsfdf cfwf/e"t ;fIf/tf, ul0ftLo cjwf/0ff / l;k Pjd\  
hLjgf]kof]uL l;ksf] ljsf;sf ;fy} JolStut :jf:Yo tyf ;/;kmfO;DaGwL afgLsf] ljsf; ug]{ cj;/ 
k|bfg ug{'k5{ . cfwf/e"t lzIffsf dfWodaf6 afnaflnsfx¿n] k|fs[lts tyf ;fdflhs jftfj/0fk|lt 
;r]t eO{ cg'zf;g, ;bfrf/ / :jfjnDag h:tf ;fdflhs Pjd\ rfl/lqs u'0fsf] ljsf; ug'{k5{ . o;n] 
lj1fg, jftfj/0f / ;"rgf k|ljlw;DaGwL cfwf/e"t 1fgsf] ljsf; u/fO{ snf tyf ;f}Gbo{k|lt cle?lr 
hufpg'k5{ . zf/Ll/s tGb'?:tL, :jf:Yos/ afgL Pjd\ l;h{gfTdstfsf] ljsf; tyf hfthflt, wd{, efiff, 
;+:s[lt, If]qk|lt ;Ddfg / ;defjsf] ljsf; klg cfwf/e"t lzIffsf ck]lIft kIf x'g\ . b]zk|]d, /fli6«o 
Pstf, nf]stflGqs d"NodfGotf tyf ;+:sf/ l;sL Jofjxfl/s hLjgdf k|of]u ug'{, ;fdflhs u'0fsf] 
ljsf; tyf gful/s st{Jok|lt ;hutf ckgfpg' / b}lgs hLjgdf cfOkg]{ Jofjxfl/s ;d:ofx¿sf] 
klxrfg u/L ;dfwfgsf pkfosf] vf]hL ug'{ klg cfwf/e"t lzIffsf cfjZos kIf x'g\ . o; kIfnfO{ 
b[li6ut u/L ljBfno lzIffsf] /fli6«o kf7\oj|md k|f¿k, @)&^ sf] dd{cg'¿k b]zsf ljleGg ljBfnodf 
ul/Psf] k/LIf0faf6 k|fKt ;'emfj;d]t ;dfj]z u/L of] kf7\ok':ts ljsf; ul/Psf] xf] . 

o; kf7\ok':tssf] n]vg >L of]Uo/fh k|;fO{, >L /ljgf dxh{g, >L crnf yfkf, >L o'j/fh clwsf/L /  
>L lvngf/fo0f >]i7 ;lDdlnt sfo{bnaf6 ePsf] xf] . kf7\ok':tsnfO{ o; ¿kdf Nofpg] sfo{df s]Gb|sf dxflgb]{zs  
>L j}s'07k|;fb cof{n, >L c0fk|;fb Gof}kfg], ljifo ;ldltsf cWoIf k|f=8f= s[i0feSt dxh{g,  >L k|ldnf 
avtL,  8f= afa'/fd 9'+ª\ufgf,  >L s]z/axfb'/ v'nfn, >L ldgf >]i7 / >L njb]j e6\6sf] of]ubfg /x]
sf] 5 . o;sf] efiff ;Dkfbg >L lrgfs'df/L lg/f}nf / snf ;Dkfbg >L >Lxl/ >]i7af6 ePsf] xf] . o; 
kf7\ok':tssf] ljsf; tyf kl/dfh{g sfo{df ;+nUg ;a}k|lt kf7\oj|md ljsf; s]Gb| wGojfb k|s6 ub{5 .

o; kf7\ok':tsn] ljBfyL{df lgwf{l/t ;Ifdtf ljsf;sf nflu ljBfyL{nfO{ ;xof]u ug{] 5 . 
o;n] ljBfyL{sf] l;sfOdf ;xof]u k'¥ofpg] Pp6f dxŒjk"0f{ / cfwf/e"t ;fdu|Lsf ¿kdf sIff 
lj|mofsnfkaf6 x'g] l;sfOnfO{ dha't agfpg ;xof]u ug{] 5 . of] lzIfssf] l;sfO lj|mofsnfksf]  
of]hgf geO{ ljBfyL{sf l;sfOnfO{ ;xof]u k'¥ofpg] ;fdu|L xf] . kf7\ok':tsnfO{ ljBfyL{sf] l;sfOdf  
;xof]u k'¥ofpg] Pp6f dxŒjk"0f{ cfwf/sf ¿kdf afns]lGb|t, l;sfOs]lGb|t, cg'ejs]lGb|t, p2]Zod"ns, 
k|of]ud'vL / lj|mofsnfkdf cfwfl/t agfpg] k|of; ul/Psf] 5 . l;sfO / ljBfyL{sf] hLjGt cg'ejlar 
tfbfTDo sfod ub}{ o;sf] ;xh k|of]u ug{ lzIfsaf6 ;xhstf{, pTk|]/s, k|jw{s / vf]hstf{sf] 
e"ldsfsf] ck]Iff ul/Psf] 5 . o; k':tsnfO{ c´ kl/is[t kfg{sf nflu lzIfs, ljBfyL{, cleefjs, 
a'l4hLjL Pjd\ ;Dk"0f{ kf7sx¿sf] ;d]t ljz]if e"ldsf /xg] x'Fbf ;Da4 ;a}sf] /rgfTds ;'´fjsf nflu  
kf7\oj|md ljsf; s]Gb| xflb{s cg'/f]w ub{5 .
 g]kfn ;/sf/ 
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!
j}1flgs l;sfO 

(Scientific Learning)

xfd|f j/k/ ePsf j:t'x¿ b]Vbf xfdLnfO{ k|Zg ;f]Wg, 5'g tyf x]g{ dg nfU5,  
dgdf ljleGg lsl;dsf lh1f;f pTkGg x'G5g\ . oxL lh1f;fsf] hjfkm vf]Hg] j|mddf 
gofF hfgsf/L k|fKt ug{ ;lsG5 . 

s'g} klg lh1f;fsf] pQ/ vf]Hgsf nflu xfdLn] cjnf]sg, dfkg, juL{s/0f, cg'dfg, 
k/LIf0f cflb ug{'k5{ . oL ;a} lj1fgsf k|lj|mofut l;kx¿ x'g\ . 

jftfj/0fdf ePsf ljleGg j:t'x¿sf] cjnf]sgaf6 j}1flgs l;sfOsf] ;'?cft  
x'G5 . 1fg]lGb|ox¿sf] k|of]u u/L j:t'sf u'0fx¿sf af/]df yfxf kfpg' g} cjnf]sg 
xf] . s'g} l;sfO tTsfn} x'G5 eg] s'g} 1fg, l;k l;Sgsf nflu af/Daf/sf] k|of;, 
k|of]u, ;f]wvf]h tyf cg'ejsf] cfjZostf k5{ . 

cjnf]sg ul/Psf j:t'sf] jf:tljs dfqf yfxf kfpg gfk lng'k5{ . ljleGg  
kl/df0fsf] gfk lngsf nflu km/s km/s k|sf/sf pks/0fx¿sf] k|of]u ul/G5 .

j:t'sf ljleGg u'0fx¿ yfxf kfpg, jftfj/0fdf ljleGg 36gfx¿ 36\g'sf sf/0f 
kQf nufpgsf nflu ljleGg k|of]]u (experiment) / ;f]wvf]h (inquiry)  
ul/G5 . o;/L j:t' tyf 36gfsf af/]df cjnf]sg, cg'dfg, ;f]wvf]h, t'ngf,  
k/LIf0f, juL{s/0f, k|of]u cflbsf dfWodaf6 lgisif{df k'Ug' g} j}1flgs l;sfO 
k|lj|mof xf] . j}1flgs l;sfOsf] lg/Gt/ k|of;af6 gofF cflj:sf/ x'g] ub{5 . 

lrq=1.1
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j}1flgs l;sfOdf cjnf]sg, k|of]u / ;f]wvf]h (Observation, 
experiment and inquiry in scientific learning)

xfd|f j/k/ ljleGg lsl;dsf j:t' kfOG5g\ . tL j:t'df ePsf ljleGg u'0fn] ubf{ 
ltgLx¿ Ps csf{df km/s b]lvPsf x'g\ . j:t'df ePsf u'0fx¿ xfdL cjnf]sg,  
k|of]u tyf k/LIf0f cflb k|lj|mofaf6 yfxf kfpg ;S5f}F .

lj|mofsnfk 1.1

cfkm\gf] efG5fsf]7fdf ePsf ljleGg j:t'x¿ cjnf]sg ug'{xf];\ / ltgLx¿sf u'0fx¿ 
tnsf] tflnsfdf eg'{xf];\ M

j|m=; ;fdu|L /ª uGw :jfb cfsf/ cj:yf -7f];, t/n, Uof“;_

1. kfgL

2. g'g

3. lrgL

s'g} j:t'df ePsf u'0fx¿ yfxf kfpgsf nflu xfdL 1fg]lGb|ox¿ -cfFvf, gfs, sfg, 
lha|f] / 5fnf_ sf] k|of]u u5fF}{ . 1fg]lGb|ox¿sf dfWodaf6 j:t'x¿ b]Vg], uGw yfxf 
kfpg], cfjfh ;'Gg], :jfb yfxf kfpg], tftf] lr;f]sf] cg'ej ug{ ;lsG5 . o;/L  
1fg]lGb|ox¿sf dfWodaf6 j:t'x¿sf ljleGg u'0f yfxf kfpg' g} cjnf]sg  
(observation) xf] . of] j}1flgs l;sfOsf] cfwf/e"t k|lj|mof xf] . cjnf]sgaf6 
j:t'x¿sf] aflx/L cj:yfsf] hfgsf/L k|fKt x'G5, h:t} M j:t'sf] cfsf/, /ª, :jfb 
cflb .

cjnf]sg
Observation

5fDg' -s8fkg, v;|f]kg,tftf]kg_

5fnf

lha|f] 

rfVg' -:jfb_

gfs 

;'£g' -af:gf_
cf“vf 

x]g'{ -/ª, cfsf/, cj:yf_

sfg 

;'GGf' -cfjfh_
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s'g} klg j:t'sf ;fdfGo u'0fx¿ klxrfg ug{ cjnf]sg ug'{k5{ . j:t'sf ;du| kIfsf] 

hfgsf/L uxg cjnf]sgaf6 k|fKt ug{ ;lsG5 . o:tf hfgsf/LnfO{ ;"rgf elgG5 .

cjnf]sg sfo{nfO{ yk ;xof]u ug{ ljleGg lsl;dsf j}1flgs pks/0fx¿sf]  
k|of]u ug{ ;lsG5, h:t} M xft] n]G;, dfOj|mf]:sf]k, :6]y]:sf]k cflb . cjnf]sgaf6 
j:t'sf] jf:tljs gfk kQf nufpg ;lsFb}g o;sf nflu jf:tljs gfk yfxf kfpg  
t/fh', ydf]{ld6/, 38L, :s]n cflb pks/0fx¿ k|of]u  
ug]{ ul/G5 .

ljrf/0fLo k|Zg

s] cjnf]sgaf6 dfq j:t' jf 36gfsf ;a} u'0. yfxf 
kfpg ;lsG5 <

36gf cWoog u/f}“ / l;sf}“ M

sIff kfFrsf ljBfyL{nfO{ ljBfnoaf6 glhs} /x]sf] kmnkm"n tyf t/sf/L  
v]tLsf] kmfd{df cjnf]sg e|d0fdf nluPsf] lyof] . cjnf]sg ug]{ j:t'x¿ / ltgsf 
u'0fx¿sf af/]df l6kf]6 ug{ nufOPsf] lyof] . b}lgs ¿kdf vfOg] t/sf/L tyf kmnkm"nsf 
af]6la?jf k|ToIf ¿kdf b]Vg kfpFbf ljBfyL{ v';L eP . af]6sf] cfsf/, kft, km"n, kmn 
cflb Wofg lbP/ x]g{ yfn] . cjnf]sg ul/Psf j:t'x¿sf u'0fx¿sf af/]df ljBfyL{Nf] 
l6kf]6 ug{ yfn] . ToxfF lzIfs ldgfn] Pp6f sfFj|mf] / km;L{ lsGg] ljrf/ ug'{eof] . To;kl5 
kf;fª / ;ldtfnfO{ xftn] prfn]/ kfn}kfnf] sfFj|mf] / km;L{sf] tf}n t'ngf ug{ nufpg'  
eof] . ;ldtfn] sfFj|mf] nfdf] ePsfn] a9L tf}n x'g ;Sg] ts{ /flvg\ . kf;fªn] 
eg] km;L{ 5f]6f] eP klg 8Nnf] ePsfn] tf}n a9L x'g] ljrf/ /fv] . t/fh'df hf]v]/  
x]bf{ sfFj|mf]eGbf km;L{sf] tf}n s]xL a9L b]lvof] . cfkm\gf] cg'dfg ldn]sfdf kf;fª  
v';L eP .

dflysf 36gfsf cfwf/df tnsf k|Zgdf 5nkmn u/f}“ M

-c_ af]6la?jfsf s'g s'g u'0fx¿ cjnf]sgaf6 yfxf eof] <

-cf_ cjnf]sgaf6 yfxf gePsf] u'0f s'g xf] < pSt u'0f kQf nufpg s] s] ul/of] <

-O_ cjnf]sgaf6 yfxf kfpg g;lsg] j:t'sf cGo u'0fx¿ s] s] xf]nfg\ <

lrq=1.2
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lj|mofsnfk 1.2

b'O{cf]6f k/LIf0f gnL lng'xf];\ . Pp6fdf s]xL kfgL / csf]{df s]xL vfg]t]n /fVg'xf];\ . 
b'j}df s]xL g'g /fv]/ xNnfpg'xf];\ . s'g k/LIf0f gnLsf] g'g 3'Nof] < k|of]u u/L k|fKt 
glthf sIffdf 5nkmn ug{'xf];\ . 

cjnf]sgaf6 j:t'sf] /ª, v;|f]kg, cfsf/ cflb u'0fx¿ yfxf kfpg ;lsG5 . t/ 
j:t'sf] jf:tljs dfqf, vFlbnf]kgf, tf}n, 3'nglzntf, aNg] jf gaNg] cflb u'0f 
cjnf]sgaf6 dfq yfxf kfpg ;lsFbF}g . To;sf nflu k|of]u (experiment) u/]/  
x]g'{k5{ . k|of]u j}1flgs l;sfO k|lj|mofsf] csf]{ dxŒjk"0f{ r/0f xf] . o;nfO{ u/]/ l;Sg] 
(learning by doing) elgG5 .

k|of]un] j:t'sf yk u'0fx¿ klxrfg ug{ ;xof]u u5{ . k|of]uaf6 g} j:t'sf u'0fx¿nfO{ 
dfqfTds ¿kdf j0f{g ug{ jf ;~rf/ ug{ ;xof]u k'U5, h:t} M j:t'sf] lk08, nDafO 
cflbsf] gfk tyf j:t'sf] cfGtl/s ;+/rgf yfxf kfpg k|of]u ug'{k5{ . 

36gf cWoog u/f}“ / l;sf}“ M

cfo'iffn] cfkm\gf] 3/df lbofdf l3p jf t]n /fv]/ aQL 
an]sf] b]Vf]sL lyOg\ . o; 36gfn] pgsf dgdf v'Nb'nL 
nfUof ] . lbofdf b'w /fv]/ klg t afNg ;lsG5 ls 
eGg] lh1f;f nfu]/ cfdfnfO{ ;f]lwg\ . cfdfn] aNb}g  
eGg'eof] . To;kl5  b'waf6 ag]sf] l3pdf aQL aNg] t/ b'wdf 
lsg gaNg] egL k|Zg ul/g\ . pgsf] lrQ a'emfpg cfdfn] k|of]u u/]/ b]vfpg'eof] . 
k|of]u ubf{ aQL an]g .  o;sf] sf/0f kQf nufpg lzIfsnfO{ ;f]Wg jf OG6/g]6df 
vf]hL ug{ ;Nnfx lbg'eof] . 

5nkmnsf k|Zgx¿

-c_  cfo'iffn] s'g s'g j}1flgs l;sfO k|lj|mof ckgfOg\ <

-cf_  s] pgn] ckgfPsf] l;sfO k|lj|mofaf6 dfq l;sfOdf k"0f{tf cfof] t <

k|of]uaf6 xfdLn] u/]sf cg'dfg l7s jf unt ePsf] k'li6 x'G5 . k|of]un] glthf lbg 
;S5 t/ sf/0f lbg ;Sb}g . k|fKt glthfsf] sf/0f kQf nufpg yk cWoog, ;f]wvf]h 
/ cg';Gwfgsf] cfjZostf kb{5 . o:t} ;f]wvf]h (inquiry) / cg';Gwfg (research)
af6 lj1fgsf gofF gofF cfljisf/x¿ ;Dej ePsf x'g\ . o:tf cfljisf/x¿ Ps}

lrq=1.3
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k6ssf] k|of;af6 dfq ;Dej gx'g ;S5g\ . o;sf nflu w]/} ;f]wvf]h / k6s 
k6ssf] k|of; cfjZos x'G5 .

;f]wvf]hn] xfd|f] dgdf nfu]sf lh1f;fsf] sf/0f kQf nufpg dbt u5{ . o;} u/L 
k|s[ltdf 36]sf cg]sf}F 36gfx¿sf] sf/0f klg ;f]wvf]haf6 kQf nfU5 . j}1flgs 
l;sfO k|lj|mofaf6 g} o:tf w]/} 36gfx¿sf sf/0f kQf nfu]sf 5g\ .

cjnf]sg, k|of]u / ;f]wvf]h u/L kQf nufPsf hfgsf/Lx¿sf cfwf/df lgisif{ 
lgsfNg ;lsG5 . k|of]uzfnfdf ljleGg k/LIf0f tyf nfdf] ;do;Dd cg';Gwfg 
u/]/ gofF cfljisf/ ug'{ j}1flgs l;sfO k|lj|mofcGtu{t g} kb{5g\ . j}1flgs 
l;sfO k|lj|mofsf] cjnDag j}1flgsn] dfq} geO{ xfdL hf] sf]xLn] klg ug{  
;S5f}F . xfdLn] xfd|f x/]s lj|mofsnfknfO{ cem a9L /fd|f] / l;h{gfTds agfpgsf 
nflu ul/g] ;fdfGo cjnf]sg, cWoog, k/LIf0f / ;f]wvf]h klg j}1flgs l;sfO 
k|lj|mofdf g} kb{5g\, h:t} M Zofdsf] l5d]sL ldlxg]tL ls;fg x'g'x'G5 . pxfFn] 
v]taf/Ldf cGo l5d]sLsf] eGbf /fd|f] afnLgfnL pTkfbg ug{ ;f]wvf]h, cWoog, cjnf]sg, 
cg'ej, k/LIf0f, k|of]u ug'{ x'GYof] . pxfFn] u/]sf tL ;a} sfo{x¿ j}1flgs l;sfO k|lj|mof  
x'g\ . To:t} ;LtfsL cfdfn] ld7f] vfgf agfpg'x'G5 . pxfFn] :jflbnf] / :j:yj4{s 
vfgf agfpgsf nflu ljleGg 7fpFdf cjnf]sg ug'{ePsf] 5 . ljleGg kqklqsf, 
OG6/g]6af6 ;f]wvf]h ug'{ePsf] 5 . oL ;a} k|of;x¿ j}1flgs l;sfO k|lj|mofsf 
pbfx/0f x'g\ .

ljrf/0fLo k|Zg

-c_  xfd|f k'vf{x¿n] af]6la?jfaf6 vfBafnL, t/sf/L, d;nf, h8La'6L cflb s;/L 

kQf nufP xf]nfg\ <

-cf_ xfd|f k'vf{n] 3/ agfpg ;fn, l;;f} cflb, 7]sL agfpg bf/, vdf/L cflb sf7sf]  

k|of]u ug'{k5{ egL s;/L kQf nufP xf]nfg\ <

lj|mofsnfk 1.3

xfdLn] k|of]u u/]sf clwsf+z j:t'x¿ xfd|f k'vf{x¿sf cjnf]sg, k/LIf0f tyf k|of]u, 
;f]wvf]h cflb j}1flgs k|lj|mofaf6 k|fKt glthf x'g\ . o; ;Gbe{df …j}1flgs k'vf{sf 
;Gtfg xfdLÚ eGg] zLif{sdf jSt[Tjsnf k|ltof]lutf ug'{xf];\ .
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cEof; 

1. lbOPsf k|Zgsf ljsNkdWo] ;a}eGbf pko'St ljsNk 5gf]6 ug'{xf];\ M 

 -s_ cjnf]sgsf nflu s] cfjZos k5{ <

  -c_ 1fg -cf_ cg'ej     
 -O_ 1fg]lGb|o -O{_ cg'dfg 

 -v_   cjnf]sgaf6 yfxf kfpg g;lsg] j:t'sf] u'0f s'g xf] <

  -c_ :jfb -cf_ v;|f]kgf     
 -O_ tftf]kgf -O{_ aNg] u'0f

 -u_   tnsf dWo] s'g sfd j}1flgs l;sfO k|lj|mofcGtu{t kb{5 <

  -c_ cjnf]sg, k|of]u / ;f]wvf]h u/L gofF s'/f kQf nufpg' 

  -cf_ lj1fg lstfa / ;|f]t;fdu|L cWoog u/L k9\g'

  -O_ tf]lsPsf sfo{ /fd|f];Fu ug{' 

  -O{_ j}1flgsn] eg]cg';f/ sfo{ ug'{ 

 -3_   j}1flgs l;sfO k|lj|mofsf] dxŒj tnsf dWo] s'g xf] <

   -c_ gofF s'/f l;Sg' jf kQf nufpg' 

  -cf_ j}1flgs ;|f]tx¿ k9\g ;Sg'

  -O_ lj1fg k/LIffdf k|Zgsf] pQ/ n]Vg ;Sg'

  -O{_ lzIfsn] eg]cg';f/ k|of]u ug{ ;Sg' 

2.  tnsf lbOPsf egfO ;xL eP l7s lrx\g -Ö_ / unt eP a]l7s lrx\g -x_ nufpg'xf];\ M

 -s_  j:t'nfO{ 5fd]/ To;sf] v;|f]kgf yfxf kfpg' cjnf]sgsf] Pp6f pbfx/0f xf] .

 -v_ cjnf]sgaf6 j:t'sf] jf:tljs dfqf yfxf kfpg ;lsG5 .

 -u_ s'g} cg'dfg ;xL jf unt xf] egL lgisif{df k'Ug k/LIf0f ug'{k5{ .
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 -3_  cjnf]sg / k/LIf0faf6 k|fKt tYosf] sf/0f kQf nufpg ;f]wvf]h (inquiry) 
ug'{k5{ .

 -ª_  j}1flgs l;sfOsf nflu cfw'lgs k|of]uzfnfsf] cfjZostf k5{ .

3.   vfnL 7fp“df pko'St zAb 5fg]/ eg'{xf];\ M 

  ;"rgf 1fg]lGb|o u'0f cg'dfg lgisif{

 -s_   cjnf]sg ==========================sf] ;xfotfaf6 x'G5 .

 -v_  s'g} k|of]usf] cGTodf cfpg] kl/0ffdnfO{ =======================elgG5 .

 -u_   s'g} k/LIf0f jf k|of]usf] j|mddf ;ª\sng ul/Psf] hfgsf/LnfO{  =====elgG5 .

 -3_   cjnf]sg, k/LIf0f / k|of]uaf6 j:t'sf] ============= yfxf kfpg ;lsG5 . 

4.  tnsf k|Zgsf] pQ/ lbg'xf];\ M

 -s_  j}1flgs l;sfO k|lj|mofcGtu{t cjnf]sg eg]sf] s] xf] < o;af6 yfxf kfpg 
;lsg] / g;lsg] j:t'sf u'0fx¿sf] ;"rL agfpg'xf];\ .

 -v_ cjnf]sgaf6 yfxf kfpg g;lsg] t/ k/LIf0f tyf k|of]u u/]/ dfq yfxf kfpg 
;lsg] j:t'sf s'g} rf/ u'0fx¿ n]Vg'xf];\ .

 -u_ s'g} j:t'sf] tf}n slt 5 egL yfxf kfpg To;sf] tf}n lng'k5{ . of] 
cjnf]sg, k|of]u, ;f]wvf]hdWo] s'g k|sf/sf] j}1flgs l;sfO k|lj||mof  
xf], lsg <

 -3_ tkfO{FnfO{ s]xL vfg] g'g / vfg] t]n lbOPsf] 5 . logLx¿df ePsf  ljleGg 
u'0fx¿sf af/]df t'ngfTds cWoog ug{'k/]df s'g s'g j}1flgs l;sfO 
k|lj|mofsf] k|of]u s;/L ug{'x'G5, n]Vg'xf];\ . 

 -ª_ ;f]wvf]hn] l;sfO k|lj|mofdf s;/L ;xof]u k'¥ofpF5 . pbfx/0f;lxt k|:6 
kfg'{xf];\ . 
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j}1flgs pks/0fx¿ (Scientific apparatus)
lj1fgdf l;sfOsf nflu cjnf]sg ug] {, dfkg ug] {, k/LIf0f ug] { h:tf 
lj|mofsnfkx¿ ug{'k5{ . o;sf nflu ljleGg j}1flgs pks/0fsf] cfjZostf  
k5{ . b}lgs hLjgdf vfgf agfpg tfksf] cfjZostf k5{ . tfksf ;|f]tsf ¿kdf 
bfp/f, UofF;, ljB't\ cflbsf] k|of]u x'G5 . vfgf ksfpg y/L y/Lsf efF8fx¿ k|of]u  
x'G5g\ . ttfpFbf efF8fnfO{ dfly p7fP/ /fVgsf nflu cf]bfg, r'nf] cflbsf] k|of]u ul/G5 . 
o;}u/L k|of]uzfnfdf klg efF8fx¿ ttfpg / tL efF8fx¿nfO{ dfly p7fpg tyf c8\ofpg  
:6\ofG8sf] k|of]u ul/G5 .
lj|mofsnfk 1.4
lbOPsf lrqx¿df tfksf ;|f]t, ef8f / :6\ofG8sf ¿kdf s'g s'g ;fdu|Lx¿ k|of]u 
ePsf 5g\ < t'ngf u/L tflnsfdf eg'{xf];\ .

j|m=;= ;fdu|Lx¿ lrq …1.4Ú lrq …1.5Ú lrq …1.6Ú lrq …1.7Ú 

1. tfksf] ;|f]t
2. :6ofG8
3. efF8f

j}1flgs l;sfO k|lj|mofcGtu{t cjnf]sg, k/LIf0f tyf k|of]u ug{sf nflu dflysf] 
lrq …1.7Ú df h:t} ljleGg k|sf/sf pks/0fx¿ k|of]u x'G5g\ . k|of]uzfnfdf gd'gf 
(sample) sf ¿kdf yf]/} dfqfdf /;fogx¿ k|of]u x'G5g\ . To;}n] k|of]uzfnfdf  
k|of]u ul/g] pks/0fx¿ t'ngfTds ¿kdf ;fgf] cfsf/sf x'G5g\ eg] dfkgsf nflu 
:s]n ul/Psf x'G5g\ . 

ljrf/0fLo k|Zg 

k|of]uzfnfdf /;fogx¿ /fVg / ttfpg wft'af6 eGbf sfFraf6 ag]sf ;fdu|Lx¿sf]  

k|of]u ug'{sf] sf/0f s] xf]nf <

 lrq=1.4 lrq=1.5 lrq=1.6 lrq=1.7
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k|of]uzfnfdf af/Daf/ k|of]u x'g] s]xL pks/0fx¿ 

j|m=;= j}1flgs pks/0fsf] gfd k|of]u

1. aG;g ag{/ (Bunsen burner) tfk lbg
2. 6«fOk8 :6\ofG8 (Tripod stand) ttfpgsf nflu las/, /fpG8 a6d  

km\Nff:s cflbnfO{ dfly p7fP/ c8\ofpg

3. sf]lgsn km\nfS; (Conical flask) /;fogx¿ /fVg, ld;fpg

4. /fpG8 a6d km\nfS; (Round 
bottom flask)

/;fogx¿ ld;fpg / ttfpg

5. d]hl/ª l;lnG8/ (Measuring 
cylinder)

t/nsf] cfotg gfKg 

6. 9s (Standard weight) yfxf gePsf lk08sf] kl/df0f yfxf kfpg 

7. ef}lts t/fh' (Physical balance) lk08 gfKg 

8. sdfgL t/fh' (Spring balance) tf}n gfKg 

9. ydf]{ld6/ (Thermometer) tfkj|md gfKg

10. k/LIf0f gnL (Test tube) /;fogx¿ ld;fpg / ttfpg

11. kmg]n (Funnel) /;fogx¿ vGofpg / 5fGgsf nflu lkmN6/  
k]k/ /fVg

12. sG8]G;/ (Condenser) lr:ofpg

13. kf];]{lng a]l;g (Porcelein basin) /;fogx¿ ttfpg, jfikLs/0f ug{

14. las/ (Beaker) /;fogx¿ ld;fpg / ttfpg

15. l8lh6n t/fh' (Digital balance) tf}n gfKg

16. jfo/ uh (Wire gauge) Psgf;n] tfk k|jfx ug{ ;xof]u k'¥ofpg
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:s]Dofl6s lrq (Schematic diagram)

x]/f}“ / 5nkmn u/f}“ M

dfly lbOPsf dWo] 3/sf] jf:tljs / ;fª\s]lts (symbolic) lrq hgfpg s'g 

;lhnf]  xf]nf <

cjnf]sg, k/LIf0f, vf]h, cg';Gwfg ug]{ j|mddf ljleGg k|sf/sf ;fdu|Lx¿ Pjd\ 
pks/0fx¿ k|of]u ul/G5 . k|of]usf] of]hgf :j¿k ;fdu|L;lxtsf] lrqfTds vfsf tof/  
kfl/G5 . ;fdfGotof jf:tljs cfs[ltsf] ;6\6f /]vfx¿ jf ;ª\s]tx¿sf] k|of]u u/L agfOPsf 
lrqx¿nfO{ :s]Dofl6s lrq elgG5 . OlGhlgo/x¿n] 3/ agfpgsf nflu tof/ kfl/g] 
gS;f klg :s]Dofl6s lrqs} pbfx/0f xf] . o;}u/L k|of]uzfnfdf k|of]u ul/g] pks/0fx¿, 
tL ;fdu|Lx¿ h8fg u/L agfPsf lrq, ljB't\ kl/kysf lrqdf klg :s]Dofl6s lrq g}  
x'G5 . :s]Dofl6s lrq agfpFbf lrqsf] d'v aGb gug]{, lrqdf 5fof gkfg]{, /ª  
geg]{, Psn /]vf k|of]u ug]{, ltvf] l;;fsndn] sf]g{], ?n/sf] k|of]u ug]{, b'O{ cfoflds 
agfpg], l;wf /]vf k|of]u ug]{, ;xL cg'kft ldnfP/ sf]g]{ h:tf lgodx¿ k|of]u ug'{k5{ .

lrqdf k/LIf0f gnLsf] jf:tljs lrq / :s]Dofl6s lrq lbOPsf] 5 . oL b'O{ lrqdf 

s] km/s kfpg'eof], tflnsfdf n]Vg'xf];\ .

j|m=;= jf:tljs lrq :s]Dofl6s lrq

1.
2.
3.
4.

lrq=1.8 lrq=1.9

lrq=1.10
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o;sf cfwf/df :s]Dofl6s lrq agfpg s'g s'g s'/fdf Wofg lbg'k5{ < rf6{ tof/ 

u/L 6f“:g'xf];\ .

k|of]ufTds lj|mofsnfk

lzIfssf] ;xfotf lnO{ ljBfnosf] k|of]uzfnfdf 6«fOkf]8 :6\ofG8, jfo/ uh, ag{/ 
/  ljs/sf] k|of]u u/L s]xL kfgL ttfpg'xf];\ . ydf]{ld6/sf] ;xfotfn] kl/jt{g ePsf] 
tfkj|md cjnf]sg ug{'xf];\ . o; lj|mofsnfkdf k|of]u ePsf ;a} ;fdu|Lsf] cjl:ylt  
b]lvg] u/L k|of]ufTds k''l:tsfdf :s]Dofl6s lrq agfpg'xf];\ .

lj|mofsnfk 1.5
k|of]uzfnfdf w]/} k|of]udf cfpg] s]xL pks/0fx¿sf] :s]Dofl6s lrq tn lbOPsf]  
5 . ljBfnosf] k|of]uzfnfdf ePsf oL ;fdu|L tyf pks/0f Ps Ps u/]/ cjnf]sg  
ug'{xf];\ . logLx¿ s] s] sfdsf nflu k|of]u ul/G5g\ < lzIfs;Fu 5nkmn ug'{xf];\ . ca 
;fdu|L cjnf]sg u/]sf cfwf/df oL / o:t} cGo ;fdu|Lx¿sf] :s]Dofl6s lrq agfpg'xf];\ .

 jf; af]6n k/LIf0f gnL sdfgL t/fh' ef}lts t/fh'

 ljs/ ;f]nL sf]lgsn k\mnf:s /fpG8 a6d k\mnf:s

 d]hl/ª l;lnG8/ 6«FOk8 :6\ofG8 9s :6\ofG8 ydf]{ld6/

lrq=1.11
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cEof;

1.  lbOPsf ljsNkdWo] ;a}eGbf pko'St ljsNk 5gf]6 ug'{xf];\ M 

 -s_  :s]Dofl6s lrqsf] ljz]iftf s'g xf] <

  -c_ /ª\uLg -cf_ tLg cfoflds

  -O_ 5fof kf/]sf] -O{_ b'O{ cfoflds    

 -v_  lbOPsf dWo] ;xL :s]Dofl6s lrq s'g xf] <

  -c_ -cf_ -O_ -O{_

 

 -u_  :s]Dofl6s lrqsf] d'Vo kmfObf s'g xf] <

  -c_ cfsif{s x'g' -cf_ agfpg ;lhnf] x'g'

  -O_ jf:tljs j:t' h:t} x'g' -O{_ lrq ax'cfoflds x'g' 

 -3_  Pp6f af]tndf s]xL kfgL 5 . ;f] kfgLsf] cfotg kQf nufpg tkfOF 
tnsf dWo] s'g pks/0fsf] k|of]u ug'{x'G5 <

  -c_ t/fh' -cf_ 9s 

  -O_ d]hl/ª l;lnG8/ -O{_ kmg]n

 -ª_  k|of]uzfnfdf /;fogx¿ /fVg k|of]u ul/g] pks/0f sfFraf6 agfpg'sf] 
d'Vo sf/0f s'g xf] <

  -c_ alnof] x'g] ePsfn] -cf_ cf];f/k;f/ ug{ ;lhnf] x'g] ePsfn]

  -O_ glvOg] / kf/bz{s x'g] ePsfn] -O{_ l56f] tfTg] ePsfn]

2. tn lbOPsf egfOx¿ ;xL eP l7s lrx\g -Ö_ / unt eP a]l7s lrx\g 

-x_ nufpg'xf];\ M

 -s_  :s]Dofl6s lrq sf]bf{ hlxn] klg Psn /]vf sf]g'{k5{ .
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 -v_   j:t'df ePsf] tftf]kgf jf lr;f]kgfsf] dfqf yfxf kfpg d]hl/ª  
l;lnG8/sf] k|of]u ul/G5 .

 -u_   :s]Dofl6s lrq sf]g{ l56f] / ;lhnf] x'G5 .

 -3_   :s]Dofl6s lrqnfO{ /ª e/]/ / 5fof agfP/ cfsif{s agfOG5 .

 -ª_   :s]Dofl6s lrqsf cfwf/df To;sf cfofdsf] t'ngf ug{ ;lsG5 .

3.  tn lbOPsf jfSosf] vfnL 7fp“df pko'St zAb eg'{xf];\ M

 6«fOk8 :6\ofG8 kf/bz{s :s]Dofl6s     

 ef}lts t/fh' sdfgL t/fh'

 -s_   /]vf jf ;ª\s]tx¿sf] k|of]u u/L agfOPsf] lrqnfO{ ================ lrq 
elgG5 .

 -v_  km\nfS;nfO{ ttfpFbf dfly p7fP/ c8\ofpg=============sf] k|of]u ul/G5 .

 -u_   sfFraf6 ag]sf 6]:66\o'a, las/ tyf km\nfS;x¿ =============x'g] ePsfn] 
cjnf]sg ug{ ;lhnf] x'G5 .

 -3_  j:t'sf] lk08 gfKg ==============sf] k|of]u ul/G5 .

4.  pks/0fsf] lrq / gfdlar hf]8f ldnfpg'xf];\ M

  6]:66\o'a    

  sf]lgsn km\nfS;   

  kmg]n

  d]hl/ª l;lnG8/

  ydf]{ld6/
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5.  tnsf k|Zgsf] pQ/ lbg'xf];\ M

 -s_ :s]Dofl6s lrq agfpFbf Wofg lbg'kg]{ s'/f s] s] x'g\ < s'g}  rf/cf]6f 
a'Fbfdf pNn]v ug'{xf];\ .

 -v_  :s]Dofl6s lrqsf s'g} tLg dxŒj pNn]v ug'{xf];\ .

 -u_  ;dfg sfo{sf cfwf/df  efG;fsf]7f / k|of]uzfnfdf k|of]u x'g] ;fdu|Lsf] 
t'ngf u/L Pp6f tflnsf agfpg'xf];\ .

 -3_  /]vf / ;ª\s]tsf] k|of]u u/L cfkm" a:g] 3/sf] cjl:yltnfO{ glhs}  
/x]sf] d"naf6f], d'Vo rf]s tyf cGo ;fj{hlgs :ynx¿;lxt pNn]v u/L  
:s]Dofl6s lrqåf/f b]vfpg'xf];\ .

 -ª_  lgDglnlvt pks/0fsf] :s]Dofl6s lrq sf]g{'xf];\ M

  6«fOkf]8 :6ofG8, las/, k/LIf0f gnL, sf]lgsn km\nf:s 
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gfk (Measurement)

lrq cjnf]sg u/L 5nkmn ug{'xf];\ .

-c_ dflysf pks/0f s] s] sfdsf nflu k|of]u ul/G5g\ <

-cf_ b}lgs hLjgdf gfksf nflu cGo s'g s'g pks/0f k|of]u ePsf] b]Vg'ePsf] 5 <

b}lgs hLjgdf xfdL ljleGg j:t'x¿ n]gb]g u5f}{“ . j:t'x¿ n]gb]g ubf{ ltgLx¿sf]
jf:tljs dfqf yfxf kfpg gfKg], tf}ng] ul/G5 . j:t'sf] nDafO kQf nufpg ld6/ 
:s]n, d]hl/ª 6]k, :s]n cflb k|of]u ul/G5 . j:t'sf] tf}n tf}n kQf nufpg 9s,  
t/fh' cflbsf] k|of]u ul/G5 . s'g} b'Ocf]6f 36gfx¿ larsf] cjlw kQf nufpg 
38Lsf] k|of]u ul/G5 . To:t} b'w, bxL, t]n, kfgL cflbn] cf]u6]sf] 7fp“ dfgf, kfyL, 

ln6/ cflbsf] k|of]u u/]/ yfxf kfOG5 .

nDafOsf] gfk (Measurement of length)

s'g} j:t' slt nfdf], cUnf], rf}8f 5 < o;nfO{ gfKgsf nflu s'g s'g pks/0f 
k|of]u ug'{ePsf] 5 < 

s'g} b'O{cf]6f j:t' t'ngf ubf{ nfdf] jf 5f]6f], cUnf] jf xf]rf] s'g 5 < cjnf]sgaf6 
yfxf kfpg ;lsG5 . slt nfdf] jf 5f]6f] jf cUnf] jf xf]rf] 5 < kQf nufpg  
gfKg'k5{ . gfKgsf nflu nDafO yfxf ePsf kl/df0f cfjZos k5{ . ld6/ :s]n, 

lrq=1.12

lrq=1.13



16                      lj1fg tyf k|ljlw, sIff %                             

?n/, d]hl/ª 6]k cflb nDafO yfxf ePsf kl/df0f x'g\ . j:t'sf] nDafO dfkg u/L 
;xL kl/df0f kQf nufpg] sfo{ j}1flgs l;sfO k|lj|mofsf] Pp6f r/0fcGtu{t k5{ .

lrqdf Pp6f ld6/ :s]n / z}Ifl0fs kf6L  

b]vfOPsf] 5 . ld6/ :s]n nDafO yfxf ePsf] 

kl/df0f -k|dfl0fs kl/df0f_ xf] . z}Ifl0fs 

kf6Lsf] nDafO yfxf gePsf] kl/df0f xf] . 

z}Ifl0fs kf6L;“u ld6/ :s]nsf] t'ngf ubf{ 

ld6/ :s]neGbf b'O{ u'0ff a9L nfdf] b]lvG5 . 

o;}n] z}Ifl0fs kf6Lsf] nDafO 2 ld6/ eof] .

lj|mofsnfk 1.6

cfkm\gf] 3/ jf ljBfnodf ePsf pknAw j:t'x¿sf] nDafO gfKg'xf];\ . gfKgsf nflu 
pko'St pks/0f -?n/, ld6/ :s]n, d]hl/ª 6]k cflb_ 5gf]6 ug'{xf];\ . o;sf  
cfwf/df tflnsfdf lbOPsf ljj/0fx¿ klg ;“u} eb}{ hfg'xf];\ . k|fKt glthfnfO{ sIffdf 
;fyLx¿;“u 5nkmn ug'{xf];\ .

j|m=;= j:t' pks/0f nDafO

1. lstfa ?n/ ================cm

2.
3.
4.

lrq=1.15

lrq=1.14
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nDafOnfO{ ldlnld6/ (mm), ;]lG6ld6/ (cm), ld6/ (m), lsnf]ld6/ (km) cflb 
PsfO (unit) df gflkG5 . j:t'sf] nDafOcg';f/ o:tf PsfOsf] 5gf]6 ug'{k5{ . 
10 mm = 1 cm
100 cm = 1 m
1000 m = 1 km x'G5 .
36gf cWoog u/f}“ / l;sf}“ M

3/sf] sf]7fdf gofF sfk]{6 /fVgsf nflu l/bdsf a'afn] k;n]nfO{ kmf]g ug'{eof] . 
k;n] bfOn] sf]7fsf] gfk lnP/ sfk]{6 5fGg cfpg ;Nnfx lbg'eof] . a'afn] l/bdnfO{ 
sf]7fsf] nDafO / rf}8fO gfKg nufpg' eof] . gfKgsf nflu cfdfn] sk8f gfKg] lkmQf 
lbg'eof] . gfk lnO;s]kl5 a'afn] km]l/ cfkm}F gfk]/ ?h' ug{'eof] . l/bdsf] gfkeGbf 
a'afsf] gfk s]xL sd cfof] . l/bdn] s]xL 58\s] u/]/ gfk]sf /x]5g\ . a'afn] gfk lnFbf 
leQf;Fu lkmQf l;wf x'g] u/L lng'k5{ egL l;sfpg'eof] .

dflysf] 36gfdf nDafO gfKbf l/bdnfO{ a'afn] ;DemfP h:t} Wofg lbg'kg]{ s'/fx¿ 
s] s] xf]nfg\ . sIffdf 5nkmn ug'{xf];\ . 
nDafOnfO{ OGr (inch), km'6 (foot), uh (yard), dfOn (mile) cflb PsfOdf klg 
gfKg ;lsG5 .
s] tkfO{+nfO{ yfxf 5 <
1 ld6/ Ö 39.4 OGr Ö1.09 of8{
1 of8{ Ö 0.91 ld6/ 
1 ;]lG6ld6/ Ö 0.39 OGr
1 OGr Ö 2.54 ;]ld
1 km'6 Ö 30.48 ;]ld
1 ld6/ Ö 100 ;]ld

x

lrq=1.16

lrq=1.16
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lk08sf] gfk (Measurement of mass)

lj|mofsnfk 1.7

a/fa/ cfsf/sf s]xL lunf;x¿ lng'xf];\ . k|To]sdf j|mdzM df6f], kfgL, afn'jf, 
/f]8f, rfdn, lk7f], v/fgL, e';, sf7sf] w'nf], skf; cflb eg'{xf];\ . x/]s  
lunf; nfO{ kfn}kfnf] prfn]/ cg'dfg ug'{xf];\ . s] ;a} plQs} ux|f}“ 5g\ < ;fyLx¿;Fu 
5nkmn ug'{xf];\ . 5nkmnsf] lgisif{ sIffdf k|:t't ug'{xf];\ .

x/]s j:t' ;;fgf s0fx¿ ldn]/ ag]sf x'G5g\ . To:tf s0fx¿ s'g} j:t'df vfFlbP/  
/x]sf x'G5g\ eg] s'g}df v's'nf] u/L ldn]sf x'G5g\, h:t} M xfjfsf s0fx¿ 7f]; 
j:t'df h:tf] vfFlbP/ /x]sf xF'b}gg\ . s0fx¿ vfFlbP/ /x]sf j:t'x¿df kbfy{sf] 
dfqf a9L x'G5 / u¥xf}F x'G5g\ . o;/L s'g} j:t'df ePsf] kbfy{sf] hDdf dfqfnfO{ 
To; j:t'sf] lk08 (mass) elgG5 .

cjnf]sgaf6 To;df ePsf] kbfy{sf] jf:tljs lk08 kQf nufpg ;lsFb}g . b'O{ 
j:t'sf] lk08df ePsf] km/s eg] 
cg'dfg ug{ ;lsG5 . kbfy{sf]
jf:tljs lk08 kQf nufpg 
dfkg ug'{kb{5 .

lk08 dfkg ug{sf nflu dfqf 
yfxf ePsf] lk08;Fu t'ngf  
ul/G5 . kl/df0f yfxf ePsf 
lk08x¿ 9s (standard weight) 
x'g\ . kl/df0f yfxf gePsf j:t' 
/ 9slar t'ngf ug{sf nflu ef}lts t/fh'sf] (physical balance) k|of]u ul/G5 . 

ef}lts t/fh' / 9ssf] ;xfotfaf6 tkfO{Fn] s'g s'g j:t'sf] lk08 gfKg' ePsf]  
5 < ef}lts t/fh'sf] ;xfotfn] kbfy{sf] ;xL kl/df0f gfKg tn lbOPsf dWo] s'g 
lrqsf] h:tf] cj:yf x'g'k5{ <

lrq=1.17
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lj|mofsnfk 1.8

Pp6f ef}lts t/fh' / Ps kg lk08sf] 9s lng'xf];\ . ;f] t/fh' / 9ssf] k|of]u u/L 
df6f], kfgL, afn'jf, e'';, sf7sf] w'nf], v/fgL, /f]8f, u]8fu'8L cflbsf Ps Ps kg 
kl/df0f gfKg'xf];\ . o;/L gflkPsf x/]s j:t'sf] Ps kg kl/df0fnfO{ 5'6\6f5'6\6} 
Knfl:6s emf]nfdf /fv]/ Kofs]6 agfpg'xf];\ . s] ;a} Ps kg sf j:t'n] cf]u6]sf] 7fp“ 
a/fa/ 5 < cjnf]sg ug'{xf];\ . o;sf] lgisif{ sIffdf k|:t't ug'{xf];\ .

x/]s j:t'df ePsf s0fx¿sf] vFlbnf]kgf km/s km/s x'g] ePsfn] a/fa/ 
lk08 eP klg ltgLx¿n] cf]u6]sf] 7fpF a/fa/ xF'b}g, h:t} M Ps s]hL skf;n]  
cf]u6\g] 7fpF Ps s]hL rfdnn] cf]u6\g] 7fpFeGbf a9L x'G5 .

s] tkfO{“nfO{ yfxf 5 <

Ps s]hLdf slt u|fd x'G5 <

lj|mofsnfk 1.9
ef}lts t/fh'df 9ssf] k|of]u u/L lstfa, sfkL, snd, O“6f cflbsf lk08 dfkg 
ug'{xf];\ / k|fKt glthfnfO{ tflnsfdf eg'{xf];\ .

j|m=;= j:t' lk08

1. lstfa ================g
2. OF6f ==========kg ===========g
oL j:t'x¿sf] lk08 k'gM l8lh6n t/fh'sf] k|of]u u/L gfKg'xf];\ . ef}lts t/fh' / 
l8lh6n t/fh'af6 gfk lnFbf Wofg lbg'kg]{ s'/fx¿af/] 5nkmn ug'{xf];\ . 

lrq=1.18

lrq=1.19
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;dosf] gfk (Measurement of time)

b}lgs hLjgdf k|fs[lts / s[lqd 36gfx¿ eO/x]sf  
x'G5g\ .  3fd pbfpg] / c:tfpg], ljBfnodf sIff ;'? 
x'g] / cGTo x'g], jiff{ x'g] / jiff{ /f]lsg], k/LIff ;'? x'g',  
k/LIffsf] ;do ;lsg' cflb s]xL 36gfsf pbfx/0f  
x'g\ . o:tf s'g} b'O{cf]6f 36gflarsf] cjlw g} ;do xf] . ;dosf] dfkg ug{ 38Lsf]  
k|of]u ul/G5 . dflysf] lrqdf cfh laxfg 3fd pbfpg' Pp6f 36gf xf] eg] ef]ln 
laxfg 3fd pbfpg' csf]{ 36gf xf] . oL b'O{ 36gflarsf] cjlw g} Ps lbg xf] . 

hfgL /fvf}“

60 ;]s]G8  = 1 ldg]6, 60 ldg]6 = 1 306f, 24 306f = 1 lbg

lj|mofsnfk 1.10
lzIfssf] ;xof]udf df]afOn kmf]gsf] 38L (clock app) vf]Ng'xf];\ . To;df ePsf 
;'ljwfx¿ h:t} M world clock, alarm, stopwatch, timer cflbsf] k|of]usf] 
j|mdzM cEof; ug'{xf];\ . To;df yfxf gePsf s'/fx¿ lzIfs;Fu 5nkmn ug'{xf];\ .

lj|mofsnfk 1.11

d]hl/ª 6]ksf] k|of]u u/L v]nd}bfgdf lglZrt nDafOsf] l;wf /]vf agfpg'xf];\ . sIffdf 
ePsf k|To]s ljBfyL{n] ;f] b'/L kfn}kfnf] bf}l8P/ kf/ ug'{xf];\ . x/]snfO{ b'/L kf/ ug{ 
nfu]sf] ;do stopwatch / ;xfotfaf6 dfkg u/L  tflnsf agfO{ l6kf]6 ug'{xf];\ . o;sf 
cfwf/df :6kjfrsf] k|of]u s:tf] cj:yfdf a9L k|efjsf/L x'G5 < 5nkmn ug{'xf]; .

j|m=;= ljBfyL{sf] gfd kf/ u/]sf] b'/L (m) ;do

1.
2.

Ps lbg

@$ 306f

 cfh laxfg    lrq=1.20 ef]ln laxfg   lrq=1.21

lrq=1.22
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cfotgsf] gfk (Measurement of volume)

kbfy{sf] lk08 / cfotg b'j} x'G5 . ;fgf] kbfy{sf] yf]/} / 7'nf] kbfy{sf] 
w]/} cfotg x'G5 . kbfy{n] cf]u6]sf] 7fpFnfO{ To; kbfy{sf] cfotg 
elgG5 . kbfy{n] slt 7fFp cf]u6]sf] 5 eGg] s'/f To;sf] nDafO 
(length), rf}8fO (breadth) / prfO (height) df lge{/ /xG5 . 

dflysf] lrq cjnf]gsg u/L pSt lrqdf sltcf]6f if8\d'vfsf/ (cuboid) a6\6fx¿ 
5g\ < ;lhn} / l56f] kQf nufpg] pkfo vf]hL u/L sIffdf k|:t't ug{'xf];\ .

lj|mofsnfk 1.12

dflysf] lrqdf h:t} nDafO, rf}8fO / prfO Psgf;sf] ePsf j:t'x¿ h:t} M O“6f, 
;nfOsf] a6\6f cflb ldnfP/ /fVg'xf];\ . ca j:t'sf] hDdf ;ª\Vof lx;fa ug'{xf];\ . 

j:t'sf] hDdf ;ª\Vof = nDafOlt/sf] ;ª\Vof x rf}8fOlt/sf] ;ª\Vof x prfOlt/sf] 
;ª\Vof 

o;}u/L j:t'n] cf]u6]sf] 7fp“ = nDafOsf] gfk x rf}8fOsf] gfk x prfOsf] gfk

cyjf,    j:t'sf] cfotg (V)  = l x b  x h 

nDafO, rf}8fO / prfO ePsf lgoldt j:t'sf] cfotg lgsfNbf dflysf] ;"q  
k|of]u ul/G5 .  8:6/, z}Ifl0fs kf6L, lstfa, 8]:s, a]Gr cflb lgoldt j:t' x'g\ .

o;}u/L cfkm\gf] j/k/ ePsf cfotsf/ j:t'sf] nDafO, rf}8fO / prfO gfk]/ cfotg 
kQf nufO{ ltgLx¿sf] cfotgsf] lardf t'ngf ug{'xf];\ .

j|m=;= if8\d'vfsf/ j:t' nDafO (l) rf}8fO (b) prfO (h) cfotg (v)= lxbxh
1. sf]7f
2. lstfa
3. afs;
4.

s] tkfO{“nfO{ yfxf 5 <

-s_ ;tx dfq} ePsf t/ prfO jf df]6fO gePsf j:t'sf] cfotg x'Fb}g, h:t} M 
cfot, ju{, lqe'h, j[Q cflb ;tx x'g\ . logLx¿sf] If]qkmn x'G5 t/ cfotg x'Fb}g .

lrq=1.23
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-v_ UofF; kbfy{sf km}ng] / v'Drg] u'0f x''g] ePsfn] lglZrt cfotg x'Fb}g .

lj|mofsnfk 1.13

ljleGg t/n kbfy{x¿ h:t} M ldg/n jf6/, b'w, vfg]t]n, emf]n cf}ifwL cflbsf 
a6\6fx¿, vf]n tyf Kofs]6 ;ª\sng ug'{xf];\ . ltgLx¿df n]lvPsf] cfotg slt /x]5  
cjnf]sg ug'{xf];\ . t/n kbfy{sf] cfotg gfKg k|of]u ul/g] PsfOx¿ s] s] /x]5g\ < 
;"rL tof/ u/L sIffdf 5nkmn ug{'xf];\ . 

t/n kbfy{sf] lglZrt cfsf/ x'Fb}g . o;nfO{ h:tf] cfsf/sf] efF8fdf /fVof] To:t} 
cfsf/ lnG5 . 1000 cm3 leqL cfotg ePsf efF8fdf hlt kfgL c6fpF5, To;nfO{ 
Ps ln6/ kfgLsf] cfotg elgG5 . 

1 litre  = 1000 cm3 =1000 ml

or, 1 cm3 =1 ml

o;}sf cfwf/df t/n kbfy{sf] cfotg gfKgsf nflu :s]n ul/Psf a]ngfsf/ 
(cylindrical) efF8fx¿ agfOG5 h;nfO{ d]hl/ª l;lnG8/ (measuring cylinder)
elgG5 . tnsf lrqdf ljleGg cfotgsf d]hl/ª l;lnG8/ b]vfOPsf] 5 .

lrq=1.24 lrq=1.25

lrq=1.26
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lj|mofsnfk 1.14

Pp6f d]hl/ª l;lnG8/ lng'xf];\ . To;df s]xL kfgL eg'{xf];\ / 
cfotg l6kf]6 ug'{xf];\ . lrqdf h:t} wfufn] af“w]/ Pp6f 9'ª\uf 
To;df 8'afpg'xf];\ . ca 9'ªuf;lxtsf] kfgLsf] cfotg slt eof] 
cjnf]sg u/L l6kf]6 ug'{xf];\ . klxn]sf] eGbf kfgLsf] ;tx slt  
a9\of] < 9'ª\ufsf] dfq cfotg slt /x]5 < ;fyLx¿lar 5nkmn 
u/L k|fKt lgisif{ sIffdf k|:t't ug'{xf];\ .

lj|mofsnfk 1.14 df h:t} tl/sfn] cGo 7f]; j:t'x¿sf] cfotg kQf nufpg'xf];\ . 
o;sf cfwf/df ltgLx¿sf] cfotgsf] t'ngf ub}{ sIffdf 5nkmn u/L lgisif{ n]VGf'xf];\ .

j|m=;= j:t'
 kfgLsf] 

cfotg (ml)

j:t' / kfgLsf] 

cfotg (ml)

j:t'sf] dfq 

cfotg (cm3)

1. O/]h/
2. 9'ª\uf, OF6fsf 6'j|mf

ljrf/0fLo k|Zg

cfotg kQf nufpg tkfO{FnfO{ Pp6f clgoldt cfsf/sf] 9'ª\uf lbOPsf] 5 . 9'ª\uf 
s]xL 7'nf] ePsfn] d]hl/ª l;lnG8/ leq 8'afpg ;lsFb}g . ca ;f] 9'ª\ufsf] cfotg 
kQf nufpg tkfO{F s] ug'{x'G5 <

d]hl/ª l;lnG8/df 8'afpg gldNg] 7'nf cfsf/sf j:t'x¿sf] cfotg kQf nufpgsf 

nflu Pp6f 8]SrLdf e/L kfgL /fVg'xf]];\ . Tof] 8]SrLnfO{ csf]{ 7'nf] af6fleq /fVg'xf];\ . ca  
9'ª\ufsf] k'/} efu 8]SrLdf 8'afpg'xf];\ . 9'ª\ufnfO{ 8'afpFbf a9L eP/ af6fdf kf]lvPsf] kfgL 
;ª\sng u/L d]hl/ª l;lnG8/sf] ;xfotfn] gfKg'xf];\ . d]hl/ª l;lnG8/df b]lvPsf] kfgLsf]
cfotg g} 9'ª\ufsf] cfotg x'G5 . 

lrq=1.27

lrq=1.28
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d]hl/ª l;lnG8/sf] k|of]u u/L t/n kbfy{sf] cfotg kQf nufp“bf Wofg lbg'kg]{ s'/fx¿ 

-s_ d]hl/ª l;lnG8/nfO{ ;dtn ;txdf /fVg'k5{ .
-v_  d]hl/ª l;lnG8/df b]lvPsf] t/nsf] ;tx;Fu cfFvfn] ;dfgfGt/ kf/]/  

cjnf]sg ug'{k5{ .

cEof;

1.  lbOPsf ljsNkdWo] ;a}eGbf pko'St ljsNk 5gf]6 ug'{xf];\ M 

 -s_ 5200 cm ;Fu tnsf dWo] s'g kl/df0f a/fa/ 5 <

  -c_ 52 m -cf_ 52 mm

  -O_ 520 m -O{_ 0.52 km   

 -v_  s'g} j:t'df ePsf] kbfy{sf] hDdf kl/df0fnfO{ s] elgG5 <

  -c_ cfotg -cf_ lk08

  -O_ tf}n -O{_ If]qkmn

 -u_  10 OGr a/fa/ slt ;]lG6ld6/ x'G5 <

  -c_ 10 -cf_ 25.4 cm 

  -O_ 100 cm -O{_ 1000cm 

 -3_  xl/sf] 38Ldf 2:50 PM ePsf] 5 . casf] 3 306f 10 ldg]6kl5 pgsf] 
38Ldf slt ;do x'G5 <

  -c_ 6:00 PM -cf_ 7:00 PM

  -O_ 6:00 AM -O{_ 5:50 PM

 -ª_  lbOPsf] lrqsf] cy{ tnsf dWo] s'g xf] <

  -c_  ;]lG6ld6/nfO{ ldlnld6/df n}hfg 10 n] efu 
ug'{k5{ .

  -cf_  ;]lG6ld6/nfO{ ldlnld6/df n}hfg 10 n] u'0fg 
ug'{k5{ .

  -O_  ldlnld6/nfO{ ;]lG6ld6/df n}hfg 10 n] u'0fg 
ug'{k5{ .

  -O{_  ;]lG6ld6/nfO{ ldlnld6/df n}hfg 100 n] efu ug'{k5{ .
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 -r_  k]lG;nsf] nDafO gfKg s'g PsfO k|of]u ul/G5 <

   -c_ ld6/      -cf_ lsnf]ld6/

  -O_ ldlnld6/   -O{_ ;]lG6ld6/ / ldlnld6/  

 -5_  lbOPsf dWo] ;a}eGbf 7'nf] PsfO s'g xf] <

   -c_ uh         -cf_ OGr

  -O_ km'6          -O{_ ;]lG6ld6/

 -h_  ;bLIffn] Pp6f 3gfsf/ sf7sf] cfotg gflkg\ . ;f] sf7sf] nDafO 
4========/ cfotg 64===========eP, oL b'O{ kl/df0fsf] PsfO tnsf dWo] 
s'g ;xL 5 <

      -c_ m, cm3 -cf_ cm, cm3  

  -O_ ml, ml3 -O{_ cm, m3

 -em_ lbOPsf] afs;sf] cfotg slt x'G5 <

  -c_ 3174.4 m3 -cf_ 3174.4 cc

  -O_ 3174 ml -O{_ 3174 cm3

 -`_  tkfO{Fn] cWoog ug]{ ljBfno laxfg 9:45 ah] ;'? eO{ ck/fx\g 4:00 
ah] 5'6\6L xG5 . oL b'O{ 36gflarsf] ;do slt xf] <

  -c_ 5 306f 20 ldg]6    -cf_ 5 306f 25 ldg]6

    -O_ 5 306f 35 ldg]6 -O{_ 6 306f 15 ldg]6

 -6_  cfo'iffn] t/sf/L k;ndf Pp6f sfpnL t/fh'sf] ;xfotfaf6 hf]Vbf 1800 
u|fd kfOg\ . pSt sfpnLsf] lk08 lsnf]u|fddf lgsfNg'xf];\  <

  -c_ 0.8 -cf_ 1.8        

  -O_ 18 -O{_ 180
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 -7_  lrqdf lbOPsf j:t'sf] nDafO slt 5 <

   -c_  3.4mm 

  -cf_  3.4cm

    -O_ 3.4inch 

  -O{_  3.4m

2. tn lbOPsf egfO ;xL eP l7s lrx\g -Ö_ / unt eP a]l7s lrx\g 

-x_ nufpg'xf];\ M

 -s_  a/fa/ cfotg ePsf j:t'x¿sf] lk08 a/fa/ x'G5 .

 -v_ 7f]; / t/n j:t'sf] cfotg gfKg] k/Dk/fut pks/0fx¿ dfgf, kfyL 
x'g\ .

 -u_  Ps lbgdf 24 306f x'G5 .

 -3_  clgoldt j:t'sf] cfotg d]hl/ª l;lnG8/sf] ;xfotfaf6 kQf nufpg 
;lsG5 .

 -ª_ Ps lkm6 a/fa/ 12 OGr x'G5 .

3.  tn lbOPsf jfSosf] vfnL 7fp“df pko'St zAb eg'{xf];\ M

 PsfO    lsnf]ld6/ ju{ld6/      cfotg      gfk        3gld6/ 

 -s_ Ps xhf/ ld6/ a/fa/ Ps =====================x'G5

 -v_  Ps  ============a/fa/ 1000 ln6/ x'G5 .

 -u_ prfO jf df]6fO gePsf / ;tx dfq} ePsf j:t'sf] ==========x'Fb}g .

 -3_ ef}lts kl/df0fx¿ gfKg k|of]u ul/g] lglZrt kl/0ffdnfO{ =================== 
elgG5 .

 -ª_ yfxf ePsf] kl/df0f;Fu yfxf gePsf] kl/df0f t'ngf ug]{ k|lj|mof 
================ xf] .
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4. PsfO / ef}lts kl/df0flar hf]8f ldnfpg'xf];\ M

 PsfO                 ef}lts kl/df0f

     lsnf]u|fd         cfotg

 ld6/    tf}n

 ;]s]G8   If]qkmn

 ju{ ld6/  lk08

 ln6/    nDafO

     ;do   

5.  tnsf k|Zgsf] pQ/ n]Vg'xf];\ M

 -s_   lk08 eg]sf] s] xf] < lk08 gfKg] pks/0f / o;sf ljleGg PsfO  
pNn]v ug'{xf];\ .

 -v_   ljBfnosf] v]nd}bfgsf] nDafO 50 lkm6 /x]sf] 5 eg] o;sf] nDafO 
slt ld6/ (m) /x]5, lx;fa ug'{xf];\ .

 -u_ b}lgs hLjgdf 7f]; / t/n j:t'sf] cfotg gfKg k|of]u ul/g] ljleGg 
pks/0fx¿sf] ;"rL tof/ kfg'{xf];\ .

 -3_ ;dosf] gfk lng df]afOnsf] 38L (clock) Pkdf ePsf ;'ljwfx¿dWo] 
timer / stop watch lar s] km/s 5 < pbfx/0f;lxt k|:6 kfg'{xf];\ . 

 -ª_  lglZrt cfsf/ gePsf j:t'x¿sf] cfotg s;/L kQf nufpg  
;lsG5 < lrq;lxt j0f{g ug'{xf];\ .

 -r_  ;'?lr;Fu Pp6f clgoldt cfsf/sf] sf7sf] 6'j|mf 5 . of] kfgLdf  
pqG5 . pgL Tof] sf7sf] cfotg s;/L lgsfNg] egL ;f]wvf]h ul//x]sL 
5g\ . d]hl/ª l;lnG8/sf] ;xfotfaf6 ;f] sf7sf] cfotg kQf nufpg] 
tl/sfsf] lrq;lxt j0f{g ug'{xf];\ .
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@
;"rgf tyf ;~rf/ k|ljlw

 (Information and Communication Technology)

PSsfO;f} F ztfAbLdf lj1fg / k|ljlwsf  
If]qdf w]/} ljsf; ePsf] 5 . ;+;f/sf h'g;'s} 
7fpFdf 36]sf 36gfx¿ l5ge/d} yfxf 
kfpg ;lsG5 . o;/L ;"rgf yfxf kfpg 
k|of]u ul/g] pks/0fx¿ ;~rf/sf ;fwg  
x'g\ . OG6/g]6;lxtsf] sDKo'6/ cfw'lgs 
;~rf/sf ;fwgsf ¿kdf k|of]u ul/G5 . 
;dfhsf x/]s If]qx¿ h:t} M lzIff, :jf:Yo, s[lif, Jofkf/, a}ª\s cflbdf o;sf]  
k|of]un] 7'nf] kl/jt{g NofPsf] 5 .

sDKo'6/sf] ;xfotfaf6 xfdL ljleGg  
8s'd]G6x¿ tof/ ug]{, lrqx¿ agfpg], lx;fa 
ug{] tyf ltgLx¿nfO{ ;Dkfbg ug]{ cflb sfo{ ug{  
;S5f}F . o;/L tof/ ul/Psf 8s'd]G6x¿nfO{ 
Od]nsf dfWodaf6 ;lhn} cGo JolStnfO{ 
klg k7fpg ;lsG5 . OG6/g]6sf] k|of]u 
u/L 3/af6} a}ª\ssf] sf/f]af/, aQL, kfgL,  
6]lnkmf]g cflbsf] lan e'StfgL ug{ ;lsG5 eg] cfk"mnfO{ cfjZos kg]{ ljleGg 
;fdu|Lsf af/]df hfgsf/L lng tyf lsGg klg ;lsG5 . l;sfOsf nflu cfjZos 
kg]{ ljleGg hfgsf/Ld"ns ;fdu|Lx¿ klg OG6/g]6df kfpg ;lsG5 . To;}n]  
sDKo'6/sf] 1fg / l;k ;a}df x'g' cfjZos 5 .

hfgL /fvf}“

rfN{; Aofa]h Charles Babbage Ps a]nfotL j}1flgs lyP . pgL 

ul0ft1, bfz{lgs, cfljisf/s / d]sflgsn OlGhlgo/ lyP .  cfw'lgs 

l8lh6n k|f]ufda]n sDKo'6/sf] cjwf/0ffsf] ljsf; pg}n] u/]sf lyP .  

To;}n] pgnfO{ sDKo'6/sf lktf (Father of computer) sf gfdn] 

lrlgG5 .

lrq=2.1

lrq=2.2
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;"rgfsf ;|f]tx¿ (Sources of information)

36gf cWoog u/f}“ M

a]n'sf vfgf vfP/ ;+k[tn] Nofk6kdf kl/of]hgf sfo{sf] k|ltj]bg tof/ ub}{{ lyP . ef]ln 
ljBfnodf k|:t't ug'{kg]{ k|ltj]bg pgn] ;fyLx¿nfO{ Od]n ug{' lyof] . lbbL /f]zgLn] 
a'afsf] df]afOnaf6 u'un gS;f (google map) df kfyLe/f b]jLsf] dlGb/ hfg] af6f]  
x]l//x]sL lyOg\ . pgn] ko{6g ljsf;df ;"rgf tyf ;~rf/ k|ljlwsf] k|of]u ljifodf 
jSt[Tjsnf k|ltof]lutfsf] tof/L ul//x]sL l5g\ . cfdf kqklqsf k9\g] / a'af l6=eL=df ;dfrf/  
x]l//xg' ePsf] 5 . xh'/a'af / xh'/cfdf /]l8of]df nf]s uLt ;'lg/xg'ePsf] 5 . olt 
g} a]nf cfdfsf] df]afOndf 7'nLcfdfsf] kmf]g cfof] . bfOsf] ljjfxsf] lgdGq0ff ug{ 
kmf]g ug'{ePsf] /x]5 . 

cfdf  M  xh'/ gd:sf/ . ;a} hgf ;Gr} x'g'x'G5 <

7'nLcfdf M  otf t ;a}nfO{ ;Gr} 5 . Totfsf] va/ s] 5 lg <

cfdf M  otflt/ klg ;a} l7s} 5f}F . 

7'nLcfdf M  5f]/fsf] ljjfxsf] s'/f l5lgof] . ToxL eP/ kmf]g u/]sf] . 

cfdf M  -v';L x'Fb}_ sf];Fu slxn] <

7'nLcfdf  M  lgdGq0ff sf8{df ;a} 5, a? s]df kf] k7fOlbpFm <

cfdf  M  OG6/g]6 5Fb} 5 lg, kmf]6f] k7fpgnfO{ .

7'nLcfdf  M  xf] t lg . d k7fOxfN5' x}, kl5 km]l/ s'/f u/f}Fnf lg .

cfdf  M  x'G5,  .

xh'/cfdf  M  slt ;lhnf] hdfgf cfof] x}, xfd|f kfnfdf olt yfxf kfpg slt 
;do nfUYof] . lr7Lsf] e/ gq dfG5] g} bf}8g'kYof{] .

xh'/a'af  M  xf] t lg, p a]nf g 6]lnkmf]g g kqklqsf . /]l8of] ;'Gg t nfx'/] 
sfsfsf] 3/df le8 nfUYof}F xfdL . clxn] oL gfltgfltgL ;'Gb} crDd 
dfG5g\ .

dflysf] 36gfdf s'g s'g ;~rf/sf ;fwgx¿ pNn]v ePsf 5g\ < ;"rL tof/ kfg{'xf];\ .

b}lgs hLjgdf xfdLn] JolSt, j:t', 7fpF / 36gfsf af/]df hfgsf/L k|fKt ul//x]sf  
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x'G5f+}F . o:tf hfgsf/L tyf tYofª\sx¿ g} ;"rgf x'g\ . xfdL cfk\mgf] jftfj/0f tyf 
;d'bfodf ePsf 36gfx¿sf af/]df k|ToIf ¿kdf cjnf]sg u/]/ hfgsf/L lnO/x]sf x'G5f}F . 
k|ToIf cjnf]sgaf6 k|fKt ;"rgfsf ;|f]tnfO{ k|fylds ;|f]t elgG5 .  xfdLn] 36gfx¿sf] 
hfgsf/L k|fKt ug{sf nflu ljleGg dfWodx¿ h:t} M kqklqsf, /]l8of], 6]lnlehg, 
OG6/g]6, cgnfOg klqsf, df]afOn, sDKo'6/ cflbsf] k|of]u u5f}{+ . o:tf dfWodx¿n] 
;"rgfnfO{ Ps 7fpFaf6 csf]{ 7fpFdf k'¥ofpg ;xof]u u5{g\ . oL ;a} dfWodx¿ ;"rgfsf  
;|f]t x'g\ .

lj|mofsnfk 2.1

lbOPsf] tflnsfdf ;"rgf k|fKt ug{ k|of]u x'g] ljleGg ;fwgx¿sf] gfd / sfo{ l6kf]6 
ug'{xf];\ . o;sf cfwf/df sIffdf 5nkmn u/L lgZsif{ lgsfNg'xf];\ . 

j|m=;= ;"rgfsf ;|f]tx¿sf] gfd                sfo{

1. 6]lnlehg ;'g]/ tyf b]v]/ hfgsf/Lx¿ k|fKt ug{

2.

3.

4.

5.

6.

7.

df]afOn kmf]gnfO{{ ;lhnf] / 5l/tf] ;"rgfsf] ;|f]tsf ¿kdf lnOG5 . OG6/g]6 ;'ljwfo'St 
df]afOn kmf]g tyf sDKo'6/af6 cGo ;"rgfsf ;|f]tx¿ h:t}M kqklqsf, /]l8of] cflbsf 
;'ljwf;d]t k|fKt ug{ ;lsG5 .
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lj|mofsnfk 2.2

tflnsfdf s]xL ;"rgfsf ;|f]tx¿ lbOPsf] 5 . s] oL ;a} ;"rgfsf ;|f]tx¿ OG6/g]6 
;'ljwf ePsf] df]afOn kmf]gdf pknAw x'G5g\ < sIffdf 5nkmn ug{xf];\ . o;sf  
cfwf/df ;"rgfsf ;|f]tsf ¿kdf df]afOn kmf]gdf s'g s'g application /x]sf 5g\ <  
cjnf]sg / ;f]wvf]h u/L tnsf] tflnsfdf eg'{xf];\ M  

j|m=;= ;"rgfsf ;|f]tx¿ df]afOn kmf]gdf x'g] ;'ljwf

1. lr7L h:t} M Dof;]h

2. 38L

3. r'DasLo sDkf;

4. kfqf]

5. kmf]g 8fo/L

6. lstfa

7. /]l8of]

8. 6]lnkmf]g

9. 6]lnlehg

10. zAbsf]z

dflysf lj|mofsnfksf cfwf/df …df]afOn kmf]g Ps, sfd cg]sÚ zLif{sdf lgaGw  

n]Vg'xf];\ / lzIfsnfO{ b]vfpg'xf];\ . n]v]sf lgaGwnfO{ kfn}kfnf] k|:t't ug'{xf];\ . 

kl/of]hgf sfo{

lzIfs jf cleefjssf] ;xof]udf df]afOnsf] play store af6 l;sfO rf}tf/L jf cGo 
pkof]uL app install ug{'xf];\ . ToxfF ePsf ;Gbe{;fdu|L, ljleGg lstfa, >Jo tyf 
b[Zo ;fdu|Lx¿sf] cjnf]sg ug'{xf];\ . To;df ePsf ljleGg ;fdu|LdWo] tkfO{FnfO{{ 
dg k/]sf] Pp6f ;fdu|Lsf af/]df kfn}kfnf] sIffdf ;fyLx¿dfem k|:t't ug'{xf];\ .
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;~rf/ / o;sf k|sf/x¿ (Communication and its types)

;"rgfnfO{ Ps 7fpFaf6 csf]{ 7fpFdf k|;f/0f ug'{nfO{ ;~rf/ elgG5 . ;"rgfsf] 
k|jfx u/fpg k|of]u ul/g] ;fwgx¿nfO{{ ;~rf/sf ;fwg elgG5 . kqklqsf,  
/]l8of], 6]lnlehg, k':ts, sDKo'6/, 6]lnkmf]g cflb ;~rf/sf ;fwgx¿ x'g\ . lj1fg 
/ k|ljlwsf] ljsf;;Fu} cfw'lgs ;~rf/sf ;fwgx¿sf] cfljisf/ tLj| ultdf ePsf] 
5 . ;+;f/sf h'g;'s} 7fpFsf ;"rgfx¿sf] k|;f/0f l5ge/d} x'g] ePsfn] ljZj g} 
Pp6f ;d'bfo h:t} ePsf] 5 .

36gf cWoog u/f}“ M

k]Dafsf] 3/ l;Gw'kfNrf]ssf] lxdfnL e]sdf k5{ . pgn] rf}+/L / e]8f kfn]sf  

5g\ . Ps lbg jiff{ofddf e]8fx¿ r/fp“b} ubf{ pgn] lxdfnaf6 7'nf] lxd 

klx/f] cfP/ glhs}sf] vf]nf y'lgPsf] b]v] . Toxf“ vf]nf y'lgP/ ljzfn tfn  

ag]sf] /x]5 . of] 36gfsf] cjnf]sgkl5 k]Dafn] ;f]r] ls of] tfn k'm6]/ 

h'g;'s} ;dodf klg 7'nf] af9L cfpg ;S5 . o;n] vf]nflsgf/sf a:tLdf 

wghgsf] ljgfz ug{;S5 . pgn] k|ToIf cjnf]sgaf6 k|fKt of] ;"rgfnfO{{  

j/k/sf uf]7fnfx¿lar ;~rf/ u/] . Ps hgf uf]7fnfn] cln tn a:tLdf uP/ 

j8f cWoIfnfO{ kmf]g u/]/ o;sf] hfgsf/L u/fP . j8f cWoIfn] t'?Gt} glhs}sf] 

Pkm=Pd=/]l8of]df 6]lnkmf]g u/L /]l8of]af6 vf]nflsgf/sf a:tLsf afl;Gbfx¿nfO{ 

;r]t /xg / ;'/lIft :yfgdf a:gsf nflu ;"rgf k|;f/0f ul/lbg cg'/f]w  

u/] . /]l8of]af6 o:tf] ;"rgf k|;f/0f ePkl5 hf]lvdo'St a:tLsf ;a} dflg; 

af9L cfpg'cl3 g} ;'/lIft :yfgdf ;/] / /ftL cfPsf] af9Ln] 7'nf] wghgsf] 

Iflt x'g kfPg .

-c_ dflysf] 36gfdf k]Dafn] s;/L ;"rgf k|fKt u/] <

-cf_ k]Dafn] kfPsf] ;"rgf cGo JolSt jf ;d"xdf s;/L k|jfx eof] <

-O_ af9Lsf] ;"rgf Ps}k6s cfd ;d'bfodf s;/L k|jfx eof] <

dflysf] 36gfdf h:t} ;"rgfsf ;|f]tx¿af6 k|fKt ;"rgf JolSt cfk}mFdf, b'O{ hgf 
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jf ;d"xsf lardf / cfd ;d'bfodf ;~rf/ x'G5g\ .  o;sf cfwf/df ;~rf/nfO{{ 
lgDglnlvt tLg k|sf/df juL{s/0f ug{ ;lsG5 M

;~rf/

 j}olSts ;~rf/ cGt/j}olSts cfd ;~rf/

-s_ cfGtl/s jf j}olSts ;~rf/ (Intrapersonal communication)

JolStn] cfGtl/s ¿kdf g} ;f]Rg], dgg ug]{, t'ngf ug]{, ts{ ug]{, l7s a]l7s 5'6\ofpg] 
cflb u5{ / cGTodf lgisif{df k'U5, h;nfO{ cfGtl/s ;~rf/ elgG5 . slxn]sfxLF 
xfdL cfk}mF;Fu k|Zg ul//x]sf x'G5f}+F . o;/L JolSt :jo+sf] cfGtl/s ¿kdf x'g] ;"rgfsf] 
k|jfx g} cfGtl/s jf j}olSts ;~rf/ xf] . JolStn] 1fg cfh{g ug]{ jf l;Sg]] k|lj|mof  
j}olSts ;~rf/af6 x'G5 . dflysf] 36gfdf k]Dafn] cjnf]sg u/L dlitisdf ;~rf/ 
ePsf] ;"rgfnfO{ cfGtl/s ¿kdf g} ;f]r]/, ts{ u/]/ c¿nfO{ klg hfgsf/L lbg'k5{ 
eGg] lgisif{df k'Ug' o; k|sf/sf] ;~rf/sf pbfx/0f x'g\ . 

-v_ cGt/j}olSts ;~rf/ (Interpersonal communication)

JolStn] k|fKt u/]sf ;"rgfx¿nfO{{ csf] { JolSt jf ;d"xdf k|jfx u/fpg'  
cGt/j}olSts ;~rf/ xf] . o;df ;"rgfsf] bfxf]/f] ;~rf/ x'G5 . cfdg] ;fdg] tyf  
kmf ]gdf x 'g ] s'/fsfgL, sIffsf ]7fdf ul/g] 5nkmn cflb o; k|sf/sf ]  
;~rf/sf pbfx/0f x'g\ . dflysf] 36gfdf k]Dafn] c¿ uf]7fnfx¿nfO{ ;"rgf lbg' / Pp6f 
uf]7fnfn] j8f cWoIfnfO{{ kmf]gdf s'/fsfgL ug'{ o; k|sf/sf] ;~rf/sf] pbfx/0f xf] .

-u_ cfd ;~rf/ (Mass communication)

/]l8of], 6]lnlehg, cgnfOg klqsf cflbn] ljleGg 7fpFdf /x]sf w]/} dflg;nfO{{ Ps}
k6s ;"rgfsf] k|jfx u/fpF5g\ . o:tf] k|sf/sf] ;~rf/nfO{{ cfd;~rf/ elgG5 . cfd 
;~rf/df ;"rgfsf] Psf]xf]/f] ;~rf/ x'G5 . dflysf] 36gfdf Pkm=Pd= /]l8of]af6 ;"rgf 
k|;f/0f eO{ ;a} a:tLdf Ps}k6s ;~rf/ x'g' cfd;~rf/sf] pbfx/0f xf] .
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ljrf/0fLo k|Zg 

s] cGt/j}olSts / cfd ;~rf/af6 klg cfGtl/s jf j}olSts ;~rf/ eO/x]sf] 

x'G5 < sIffdf 5nkmn ug'{xf];\ .

;"rgfx¿nfO{{ ;fª\s]lts (non-verbal), df}lvs (verbal), lnlvt (written)  / 
>Ao b[Zo (audio-visual) ¿kdf ;~rf/ ug{ ;lsG5 . 

lj|mofsnfk 2.3

b}lgs hLjgdf ;fª\s]lts ¿kaf6 x'g] ;~rf/ (non-verbal communication) 
sf ljleGg pbfx/0f ;ª\sng ug'{xf];\ . pSt ;ª\s]t / ltgLx¿sf cy{nfO{ tn lbOPsf] 
h:t} tflnsfdf eg'{xf];\ / sIffdf k|:t't ug'xf];\ .

j|m=;= ;fª\s]lts ;~rf/ cy{ 

1. b'O{ xft hf]8\g' gd:sf/ ug'{
2. 6«flkms aQL /ftf] afNg' /f]lsg'
3. 6fpsf] tndfly xNnfpg' s'/f a'e\mg', yfxf kfpg'
4. 6fpsf] bfofF afofF xNnfpg' yfxf gx'g'
5.
6.
7.
8.

dfly pNNf]v ul/P h:t} lnlvt, df}lvs / >Job[Zo ¿kdf x'g] ;~rf/sf cGo  
pbfx/0fx¿ ;ª\sng u/L gof tflnsf lgdf{0f ug{'xf];\ .

s] tkfO{“nfO{{ yfxf 5 <

d':s'/fpg', xf“:g', ?g', tfnL ahfpg' cflb klg ;fª\s]lts ;~rf/ g} x'g\ .
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cEof;

1.  tnsf k|Zgsf ljsNkdWo] ;xL ljsNkdf l7s lrx\g -Ö_ nufpg'xf];\ .

 -s_ ;fyLx¿lar s'/fsfgL ubf{ tnsf dWo] s'g k|sf/sf] ;~rf/ x'G5 <

   -c_ cfd ;~rf/  -cf_ cfGtl/s ;~rf/

   -O_  j}olSts ;~rf/ -O{_ cGt/j}olSts ;~rf/   
 -v_ b}lgs hLjgdf k|of]u x'g] cfd;~rf/sf] ;fwg tnsf dWo] s'g xf] <

   -c_ lr7L -cf_ 6]lnkmf]g 

  -O_ /]l8of] -O{_ Od]n

 -u_ tnsf dWo] Psf]xf]/f] ;~rf/ s'g rflxF xf] <

  -c_ cGt/j}olSts ;~rf/ -cf_ cfd ;~rf/

  -O_ 5nkmn sfo{j|md -O{_ 6]lnkmf]g jftf{

 -3_  km'6andf /]k|mLn] /ftf] jf kx]Fnf] sf8{sf] k|of]u ug'{ s'g k|sf/sf] ;~rf/ xf] <

   -c_ >Jo  -cf_ >Job[io 

  -O_ ;fª\s]lts  -O{_ lnlvt 

 -ª_  lag' lstfa kl9/x]sL 5g\ . ljj]s efG;fdf lrof agfpFb} ;fyL;Fu kmf]gdf 
s'/fsfgL ul//x]sf 5g\ . a'af / cfdf /]l8of]df ;dfrf/ ;'lg/xg'ePsf] 
5 . of] 36gfdf ePsf] cGt/j}olSts ;~rf/ tnsf dWo] s'\g xf] <

   -c_  lag'n] lstfa k9\g' 

  -cf_  /]l8of]n] ;dfrf/ eGg'

  -O_  ljj]sn] ;fyL;Fu 6]lnkmf]gdf s'/fsfgL ug'{ 

  -O{_  a'af / cfdfn] /]l8of] ;'Gg'
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2.   tnsf lbOPsf egfO ;xL eP l7s lrx\g -Ö_ / unt eP a]l7s lrx\g 

-x_ nufpg'xf];\ M

 -s_  ;"rgf Ps 7fpFaf6 csf]{ 7fpFdf k|;f/0f ug'{nfO{ ;~rf/ elgG5 .

 -v_  6]lnkmf]g cfd;~rf/sf] ;fwg xf] .

 -u_  cjnf]sgaf6 k|fKt hfgsf/L ;"rgfsf ;|f]t x'g\ .

 -3_  tfnL ahfpg' ;fª\s]lts ;~rf/ xf] .

 -ª_  klqsfaf6 x'g] ;~rf/ cGt/j}olSts ;~rf/cGtu{t k5{ .

3.  vfnL 7fp“df pko'St zAb eg'{xf];\ M

 ;~rf/, ;fª\s]lts, dl:tis, j}olSts, cfd, bf]xf]/f]

 -s_  ;8sdf h]a|f j|m; x]/]/ af6f] sf6\g] 7fpF yfxf kfpg'  ================= ;~rf/ 
xf] .

 -v_  ;"rgfsf] k|jfx u/fpg k|of]u ul/g] ;fwgnfO{{ ======================sf ;fwg 
elgG5 .

 -u_  cGt/j}olSts ;~rf/ ;"rgfsf]================= ;~rf/ xf] .

 -3_  1fg]lGb|oaf6 k|fKt ;"rgf ==========df ;~rf/ x'G5 . 

 -ª_ 6]lnlehg===========================;~rf/sf] ;fwg xf] . 
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;~rf/sf] ;fwgsf ¿kdf sDKo'6/ (Computer as a means of 
communication)

sDKo'6/ Pp6f ax'pkof]uL ljB'tLo pks/0f xf] . of] cTofw'lgs 
;~rf/sf] ;fwg klg xf] . sDKo'6/df k|fKt tYofª\s jf  
lgb]{zgsf cfwf/df cfk"mn] rfx]sf] glthf k|fKt ug{ ljleGg 
efux¿ /x]sf x'G5g\ . sDKo'6/n] 5f]6f] ;dodf hl6n ;d:ofnfO{  
q'l6/lxt 9ª\un] ;dfwfg ug{ ;xof]u u5{ . o;n] OG6«L ul/Psf 
tYofª\sx¿nfO{{ e08f/0f (storage) klg u5{ .

sDKo'6/nfO{{ 

tYofª\s jf lgb]{zg 

lbg'  

(Input) h:t} M 

lsaf]8{df ePsf 

key lyRg'

sDKo'6/sf] k|f]u|fldªdf 

x'g] tYofª\ssf]  

ljZn]if0f 

(Processing) h:t} 

M lgb]{zgcg';f/ CPU 

df sfd x'g' 

tYofª\ssf] e08f/0f

(Storage) h:t} M drive 
df kmfOn save x'g'

tYofª\ssf] ljZn]if0f 

kl5sf] glthf (Out-
put) h:t} M dlg6/df 

cIf/, cª\s n]lvPsf] 

b]lvg'

sDKo'6/df xfd|f] cfFvfn] b]Vg ;lsg] -aflx/ / leq_  ljleGg efux¿ /x]sf  
x'G5g\ . sDKo'6/sf] o:tf] ef}lts :j¿knfO{ xf8{j]o/ (Hardware) elgG5 . o;}

lrq=2.3

lrq=2.4
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u/L sDKo'6/df ljleGg sfdx¿ ug{sf nflu program tyf application x¿  
/fVg'k5{ . o:tf program tyf application x¿nfO{ sDKo'6/sf] ;km\6j]o/ 
(software) elgG5, h:t} M word processer, typing software, presentation 

software, spreadsheet cflb sDKo'6/ ;km\6j]o/sf pbfx/0f x'g\ .

sDKo'6/sf] lsaf]8{ (keyboard), dfp; (mouse) cflbaf6 sDKo'6/nfO{ tYofª\s 
tyf lgb]{zg k|fKt x'G5 . o;/L sDKo'6/nfO{ tYofª\s tyf lgb]{zg pknAw  
u/fpg] pks/0f Ogk'6 l8efO; x'g\ . o:tf sf]/f tYofª\s jf lgb]{zg (raw data or 
commands) ;L=kL=o"= df cy{k"0f{ glthf cfpg] u/L kl/0ft x'G5g\ . o; k|lj|mofnfO{{ 
k|f];]l;ª (processing) elgG5 . o;/L ¿kfGt/0f ePsf cy{k"0f{ glthfnfO{{ sDKo'6/sf]  
df]lg6/ (monitor) df x]g{, lk|G6/df 5fKg, ;fpG8 aS;af6 ;'Gg ;lsG5 . o; 
k|sf/ sDKo'6/n] k|f];]l;ª ul/;s]kl5 k|fKt glthfnfO{ b]vfpg, ;'gfpg, 5fKg cflbdf  
k|of]u x'g] l8efO;x¿ cfp6k'6 l8efO; x'g\ . o;}u/L tL cy{k"0f{ glthfnfO{{  
sDKo'6/sf] e08f/0fdf ;'/lIft /fVg ;lsG5 . sDKo'6/sf] Hard disc, solid-
state drive (SSD) cflb e08f/0f ug]{ efu x'g\ . logLx¿df xfdLn] tof/ u/]sf  
8s'd]G6x¿, kmf]6f], cl8of], lel8of] cflbnfO{ ;'/lIft tj/n] /fVg ;lsG5 .

lj|mofsnfk 2.4

ljBfnosf] sDKo'6/ Nofadf ePsf sDKo'6/sf ljleGg efusf] gfd l6kf]6  
ug'{xf];\ . yfxf gePsf efux¿sf] gfd / sfd lzIfs;Fu ;f]Wg'xf];\ . ca tL efusf] 
sfdsf cfwf/df input, processing, output / storage device u/L rf/ 
efudf ljefhg ug'{xf];\ / tnsf] tflnsfdf eg'{xf];\ .

lrq=2.5 lrq=2.6

 Hardware Software
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j|m=;= Ogk'6 pks/0f
(Input device) 

k|f];]l;ª pks/0f
(Processing device)

cfp6k'6 pks/0f
(Output device)

e08f/0f pks/0f

(Storage device) 
1.
2.

sDKo'6/n] h:t} xfd|f] z/L/n] klg ljleGg ;|f]taf6 1fg]lGb|odfk{mt ;"rgf lnGf] sfo{ 
u5{ . zlSt k|fKt ug{sf nflu vfgf / clS;hg lnG5 . o;/L ;"rgf, vfgf, clS;hg 
cflb z/L/df leœofpg] cª\ux¿ sDKo'6/sf input devices h:t} x'g\ . vfgfdf 
ePsf] kf}li6s j:t' / clS;hgnfO{ ljleGg efu x'Fb} sf]ifdf k'u]/ k|ltlj|mof x'G5 . 
o; k|lj|mofdf efu lng] dl:tisnufotsf leqL cª\ux¿ sDKo'6/sf CPU h:t} 
x'g\ . z/L/df pTkGg x'g] zlSt, j[l4 ljsf; cflb eg] output x'g\ .
o;/L dflg; / sDKo'6/sf] sfo{z}nLdf s]xL ;dfgtf kfOG5 . dflg;sf] dl:tisnfO{  
l;lko', cfFvfnfO{ Sofd]/f, sfgnfO{ l/l;e/, d'vnfO{ l:ks/;Fu t'ngf ug{ ;lsG5 . 
lj|mofsnfk 2.4 h:t} sfdsf cfwf/df xfd|f] z/L/sf cª\u jf k|lj|mofnfO{{ klg input, 
processing, output / storage device   u/]/ rf/ efudf juL{s/0f u/L tflnsf 
lgdf{0f ug{'xf];\ .
sDKo'6/sf s]xL efu / dfgjsf s]xL cª\ux¿n] ug]{ sfo{df s]xL ;dfgtf kfOP 
klg sDKo'6/ dfgjn] agfPsf] Pp6f ljB'tLo oGq xf] . dfgj / sDKo'6/larsf]  

s]xL c;dfgtfnfO{ lgDgfg';f/ 5'6\ofpg ;lsG5 M

j|m=;= dflg; sDKo'6/

1. s'g} klg  ;"rgf k|lt dflg;sf]  
;f]rfO km/s km/s x'g;S5 .

sdfG8cg';f/ ;a} sDKo'6/sf] glthf 
Pp6} x'G5 .

2. dflg;n] b'Mv, v';L, lk/ h:tf 
efjgf k|s6 ug{ ;S5 .

sDKo'6/n] b'Mv, v';L, lk/ h:tf efjgf 
k|s6 ug{ ;Sb}g .

3. dflg;df /rgfTdstf x'G5 . o;n] 
sljtf, syf, lgaGw cflb cfkm}F  
n]vg ug{ ;S5 .

sDKo'6/df /rgfTdstf x'Fb}g . o;n] 
:jod\ uLt, sljtf, lgaGw cflb n]Vfg 
sfo{ ug{ ;Sb}g .

4. dflg;n] tYofª\ssf] ljZn]if0f ug{ 
sDKo'6/n] eGbf a9L ;do nufpF5 .

lglZrt programming ePsf ]  
tYofª\ssf] ljZn]if0f l5ge/d} x'G5 .

5. dflg;n] cfkm}F lg0f{o lng ;S5 . sDKo'6/ cfkm}Fn] lg0f{o lng ;Sb}g .
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s] tkfO{“nfO{ yfxf 5 <

sDKo'6/df ljleGg v]nx¿ t v]Ng ;lsG5 t/ sDKo'6/n] uLt, sljtf cflb 
/rgf u/]sf] ;'Gg'ePsf] 5 <

/f]af]6n] dflg;n] h:t} xfF:g], ?g], bf]xf]/f] s'/fsfgL cflb klg ub{5 . To;df ljleGg 
k|f]u|fdx¿ /flvPsfn] o:tf] ;Dej ePsf] xf] . o:tf lsl;dsf oGqnfO{ s[lqd  
af}l4stf Artificial intelligence (AI) ePsf] oGq elgG5 .

…oGq dfgj (Robot) j/bfg xf] ls clezfkÚ eGg] zLif{sdf jfbljjfb k|ltof]lutfsf] 
cfof]hgf u/L kIf / ljkIfdf cfkm\gf ts{x¿ k|:t't ug'{xf];\ .
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cEof;

1=  tnsf k|Zgsf] ;xL ljsNkdf l7s lrx\g -Ö_ nufpg'xf];\ M 

 -s_  sDKo'6/sf] ef}lts :j¿knfO{ s] elgG5 <

  -c_ ;km\6j]o/ -cf_ xf8{j]o/

  -O_ Ogk'6 l8efO; -O{_ cfp6k'6 l8efO;    
 -v_ k]g 8«fOe tnsf dWo] s'g k|sf/sf] l8efO; xf] <

  -c_ k|f];]l;ª l8efO;        -cf_ e08f/0f l8efO;

  -O_ Ogk'6 l8efO;    -O{_ cfp6k'6 l8efO; 

 -u_  tnsf dWo] Ogk'6 l8efO; s'g xf] < 

  -c_      -cf_     -O_     -O{_

 -3_ tnsf dWo] s'g sfd dflg;n] ug{ ;S5 t/ sDKo'6/n] ug{ ;Sb}g <

  -c_ tYofª\s ljZn]if0f ug]{ -cf_ ;"rgf k|jfx ug]{

  -O_ tYofª\s e08f/0f ug]{ -O{_ Jofjxfl/s lg0f{o lng]

 -ª_  tkfO{Fn] sDKo'6/df ljleGg lrqx¿ agfP/ save ug'{ ePsf] 5 . tL 
lrqx¿ sDKo'6/sf] tnsf dWo] s'g efudf ;'/lIft /x]sf x'G5g\ <

   -c_ dlg6/ -cf_ l;lko'

   -O_ 8«fOe -O{_ ;km\6j]o/
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2= tnsf lbOPsf egfO ;xL eP l7s lrx\g -Ö_ / unt eP a]l7s lrx\g 

-x_ nufpg'xf];\ M

 -s_  sDKo'6/n] OG6«L ul/Psf tYofª\snfO{{ e08f/0f (storage) u5{ .

 -v_  dlg6/ sDKo'6/sf] cfp6k'6 l8efO; xf] .

 -u_  tYofª\ssf] ljZn]if0f sDKo'6/n] eGbf dflg;n] l56f] ug{ ;S5 .

 -3_  Drive, SSD cflb sDKo'6/sf processing device x'g\ .

 -ª_  sDKo'6/nfO{ l/; p7\of] eg] a9L q'l6 u5{ .

3=  vfnL 7fp“df pko'St zAb 5fg]/ eg'{xf];\ M

 Ogk'6        glthf e08f/0f cfp6k'6 k|f];]l;ª

 -s_  sDKo'6/sf] hard disc n] h:t} dflg;sf] dl:tisn] ======ug]{ sfd u5{ .

 -v_  lk|G6/ sDKo'6/sf] ===========l8efO; xf] .

 -u_  sdfG8cg';f/ ;a} sDKo'6/sf] ==================Pp6} x'G5 .

 -3_  sDKo'6/df tYofª\s jf lgb]{zg lbg] sfd ============== l8efO;af6 x'G5 .
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6fOlkª ;km\6j]o/ (Typing software)

cfhef]ln sfof{no, ljBfno, c:ktfn, a}ª\s, Jofkfl/s If]qdf k|of]u x'g] sfuhft, 
lx;fa lstfax¿ sDKo'6/df g} 6fOk / e08f/0f ul/G5 . e08f/0f ul/Psf  
8s'd]G6x¿sf] ljB'tLo skL (electronic copy) nfO{ OG6/g]6sf] ;xof]uaf6 cGo 
JolSt jf ;+:yfnfO{{ k7fpg ;lsG5 . To:t} xf8{skL (hard copy) sf ¿kdf lk|G6 
klg ug{ ;lsG5 . o;/L ljleGg sfuhftnfO{ sDKo'6/df l56f] / ;xh 9ª\uaf6 
6fOk l;Sgsf nflu ljleGg 6fOlkª ;k\m6j]o/x¿ ag]sf 5g\ . Type Shala, typing 
master, typing tutor cflb o:tf ;k\m6j]o/ x'g\ .

sDKo'6/df cIf/, cª\s tyf ljleGg sdfG8x¿ lbgsf nflu w]/} keys /x]sf  
5g\ . l56f] / ;xh} 6fOk ug{ b'j} xftsf ;a} cf}Fnfsf] k|of]u ug'{k5{ . dflysf] lrqdf 
s'g cf}Fnfn] s'g s'g keys 6fOk ug]{ egL b]vfOPsf] 5 .

lrq=2.7
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u/f}“ / l;sf}“ M 

sDKo'6/df ePsf] microsoft store vf]Ng'xf];\ . tnsf b]vfP h:t} search box 
df easy typing 6fOk ug'{xf];\ . tn b]vfP h:t}    cª\u|]hLdf 6fOlkª cEof; 

ug{sf nflu ljleGg Pkx¿ b]Vg ;Sg'x'g] 5 . oLdWo] s'g} Pp6f Pk 8fpgnf]8 

ug{sf nflu Get df lSns ug'{xf];\ . ;f] Pk tkfO{“sf] sDKo'6/df download / 
install ePkl5 open ug'{xf];\ . Toxf“ lbOPsf] lgb]{zgcg';f/ 6fOk cEof; ug'{xf];\ .

ljrf/0fLo k|Zg 

s] ;a} keyboard df cª\s / cIf/sf] j|md pxL x'G5 <

s'g} cf}Fnfsf nflu w]/} / s'g}sf nflu yf]/} keys 5'6\ofpg'sf] sf/0f s] xf]nf <

s] tkfO{+nfO{{ yfxf 5 <

keyboard sf] F / J cIf/ ePsf key df ;fgf] nfOg h:tf] p7]sf] efu x'G5 h;n] 

cf}+Fnfx¿nfO{{ ;xL tl/sfn] keyboard df /fVg ;xof]u k'¥ofp“5 . To:t} w]/} k|of]

udf cfpg] cIf/x¿, h:t} M vowel letters_ nfO{{ keyboard df ;lhn} 6fOk ug{ 

ldNg] :yfgdf /flvPsf] x'G5 .

lj|mofsnfk 2.6

ljBfnosf] sDKo'6/df lzIfssf] ;xfotf lnP/ word processer vf]Ng'xf];\ .  
lsaf]8{df ;xL tl/sfn] cf} Fnfx¿ /fv]/ afof“lt/af6 j|mdzM home row, top 

lrq=2.8
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row / bottom row sf cª\u|]hL / g]kfnLdf cIf/x¿ 6fOk ug'{xf];\ . Pp6f  
cIf/nfO{{ b'O{ k6s 6fOk u/]/ space lb“b} hfg'xf];\ . o;/L dlg6/df tn lbOPcg';f/
sf] text b]lvg] u/L kfn}kfnf] ;a}n] 6fOk ug'{xf];\ . stop watch sf] k|of]u u/]/  
x/]snfO{{ 6fOk ug{ nfUg] ;do klg l6kf]6 ug'{xf];\ . s;sf] 6fOlkª Ifdtf a9L /x]5 
kQf nufpg'xf];\ . 

aa ss dd ff gg hh jj kk ll qq ww ee rr tt yy uu ii oo pp zz xx cc vv bb nn 
mm 

aa ss dd f f gg hh jj kk ll qq ww ee rr tt yy uu ii oo pp zz 
xx cc vv bb nn mm 

lsaf]8{sf] kl/ro (Introduction of keyboard)

lsaf]8{ sDKo'6/sf] d'Vo Ogk'6 l8efO; xf] . o;df ljleGg keys /x]sf x'G5g\ . 
sfo{sf cfwf/df oL key x¿nfO{{ tn lrqdf b]vfP h:t} ljleGg ;d"xdf ljefhg 
ug{ ;lsG5 . ljleGg ;d"xdf ljefhg ul/Psf key sf] d'Vo sfd lgDgfg';f/  
/x]sf] 5  M

-s_ Number and letter keys M cª\s, cIf/ / l;Daf]nx¿ 6fOk ug{ 

-v_ Function keys M sDKo'6/ k|f]u|fddf ljz]if sfd ug{ 

h:t} M F1: clwsf+z k|f]u|fdx¿df help sf] screen b]vfpg 

lrq=2.9
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 F2 : kmfOn jf kmf]N8/ rename ug{ 

 F3 : v'ln/x]sf] application df s'g} s'/f search ug{ 

 F4 :Alt+ F4 sDKo'6/ aGb ug{ 

 F5 M sDKo'6/ refresh ug{ 

 F12: kmfOn save as ug{ cflb  

-u_  Navigation keys M kmfOn jf application sf] ljleGg efux¿df k'Ug 

 Home M klxnf] k]hdf k'Ug -read mode df_

 EndM clGtd k]hdf k'Ug -read mode df_

 Page up M cluNnf] k]hdf k'Ug 

 Page down M kl5Nnf] k]hdf k'Ug

 Arrow keys : tL/sf] lbzflt/ cursor ;fg{

-3_ Special keys M

 Delete key M bfofFlt/sf] cIf/ jf cª\s d]6fpg 

Back space key M afofFlt/sf] cIf/ jf cª\s d]6fpg 

Caps Lock keyM Capital letter n]Vg 

Shift key M Shift + cIf/ = capital letter

h:t} M Shift + a = A

Shift + cª\s = l;Daf]n h:t} M Shift + 5 = %

Ctrl + C : ;]n]S6 ul/Psf] efu copy ug{ 

Ctrl + X : ;]n]S6 ul/Psf] efu cut ug{ 

Ctrl + V : Cut / copy ul/Psf] efu paste ug{ 

Ctrl + A : ;a} 8s'd]G6 ;]n]S6 ug{ 

lrq=2.10

lrq=2.11
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Ctrl + S M 8s'd]G6 save ug{ 

Ctrl + Z : Ps step back hfg (undo         )  

Space bar: Curser / To;kl5sf] 6]S:6nfO{ Ps :6]k cl3 ;fg{ 

Enter : Curser / To;kl5sf] 6]S:6nfO{ csf]{ nfOgdf ;fg{ 

s] tkfO{+nfO{{ yfxf 5 <

Ctrl, shift h:tf key nfO{{ cGo cª\s tyf cIf/x¿;“u ;+o'St ¿kdf 6fOk ug'{kg]{ 

ePsfn] logLx¿nfO{{ keyboard sf] left hand side keys / right hand side 
keys b'j}lt/ /flvPsf] x'G5 .

j8{ k|f];];/ ( Word processer)

j8{ k|f];];/ Pp6f sDKo'6/ k|f]u|fd xf] . o;sf] ;xfotfn] sDKo'6/df s'g} 6]S:6 6fOk 
ug{ (input), ;Dkfbg ug{ (editing), 9fFrf ldnfpg (formatting), To;sf] lk|G6 
lgsfNg cflb ug{ ;lsG5 . Microsoft word, Google Docs, libreoffice writer, 
Notepad, Wordpad cflb j8{ k|f];];/ (Word processer) sf pbfx/0f x'g\ .

vf]Ng] tl/sf

1.  tkfO{+sf] 8]:s6k jf Nofk6kdf afofF xftsf] tn s'gfdf cjl:yt :6f6{ a6gdf lSns 
ug{'xf];\ .

2.  :6f6{ a6gsf] l7s dfly All program sf] ln:6 b]Vg ;Sg'x'g] 5 .

3. ToxfF Microsoft Office vf]Hg'xf];\ . tkfO{Fn] Microsoft Office ;d"x cfOsgdf 
lSns ug'{eof] eg] pk;d"x v'Ng] 5 .

4.  pk;d"xdf ePsf cfOsgdWo] Ps dfOj|mf];k\m6 clkm; j8{ /x]sf] x'G5 .

5.  Microsoft word  cfOsgdf afofF dfp;n] 8an lSns ug'{xf];\ . 

cyjf

1.  8]:s6k jf Nofk6ksf] dlg6/sf] vfnL efudf bfofFlt/sf] dfp;df lSns ug'{xf];\ .
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2.  lbOPsf] lrqdf h:t} 
klxnf]  interface  
b]lvg] 5 . To;df 
ePsf ]  New d f 
cursor n}}hfbf lrqdf 
h:t} csf]{ interface 
b]lvG5 . To;df ePsf] 
Microsoft word 
document df left 
click ubf{ sDKo'6/
sf] l:j|mgdf new 
microsoft word 
document b]vfk5{ .

3.  ;f] kmfOndf bfofF lSns u/L ;'?df ePsf] Open df lSns ubf{ j8{ kmfOn 
v'N5 .

lj|mofsnfk 2.6

sDKo'6/df Microsoft word document vf]Ng'xf];\ . To;df cª\u|]hLsf] 
Pp6f jfSo 6fOk ug'{xf];\ . ;f] jfSonfO{{ xfOnfO6 -;]n]S6_ ug'{xf];\ . ;]n]S6 ug{sf 
nflu jfSosf] ;'?df s;{/ /fvL shift key bafP/ bfof“ kmls{Psf] arrow key  
( ) lyRb} hfg'xf];\ . cyjf dfp;sf] afof“lt/ lyrL/x]/ dfp;nfO{ la:tf/} 
;fbf{ klg cfjZos 6]S:6 ;]n]S6 ug{ ;lsG5 . ca tn lrqdf lbP h:t} j8{ 
kmfOnsf] home tab df ePsf sdfG8 a6gx¿df j|mdzM lSns ug'{xf];\ . s] km/s  
kfpg'eof] < cjnf]sg ug'{xf];\ . k'gM tL sdfG8 a6gx¿df lSns ubf{ s] eof] < 
s'g} sdfG8sf] bfof“ ePsf] tn kmls{Psf] arrow ( ) df lSns u/]/ x/]sdf  
kfn}kfnf] lSns ubf{ jfSodf ePsf zAbx¿sf] cfsf/, agfj6, /ª, :6fOn cflbdf 
ePsf] kl/jt{g cjnf]sg ug'{xf];\ . o;sf cfwf/df Microsoft word document 
sf] home tab leqsf] font group sf oL sdfG8 a6gx¿sf]   
sfd sIffdf ;fyLx¿;“u 5nkmn ug'{xf];\ / tnsf] tflnsfdf eg'{xf];\ . 

lrq=2.12
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j|m=;= sdfG8 sfd

1.
 

2.
 

3.
 

4.
 

5.
 

6.
 

7.  

8.
 

9.
 

10.

s] tkfO{FnfO{{ yfxf 5 <

sDKo'6/df dfp;sf] cursor nfO{{ sdfG8 a6gdf nu]/ /fVbf ;f] sdfG8sf] gfd, 
sfd tyf shortcut key ;lxt n]lvPsf] Pp6f aS; b]vfk5{ .
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lj|mofsnfk 2.7

ljBfnosf] sDKo'6/df j8{ k|f];];/ vf]nL tn lbOPsf] h:t} Pp6f ;"rgf tof/ kfg'{xf];\ 
/ o;nfO{  …noticeÚ gfd lbO{ sDKo'6/sf] s'g} 8«fOedf ;]e ug'{xf];\ . 

Shree Sinam Secondary School

Sirijangha - 1, Taplejung

Estd : 2007 BS

     Date :

NOTICE

Inter-Class Drama Competition

Our school is organising an Inter-class Drama Competition 
to be held on Friday, 31st March,  in school auditorium. The 
competition is open to classes IV-X. Interested students can 
register their details to their class teacher by 20th March. For 
further information, please contact to ECA co-ordinator.

     

    ................................ 

                                                                     Head Teacher  
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k]G6 ;k\m6j]o/ (Paint software)

sDKo'6/df lrqx¿ agfpg jf l8hfOg ug{ ljleGg k|f]u|fdx¿ agfOPsf x'G5g\ . 
Mac paint, Tux paint, Ms paint cflb o;sf pbfx/0f x'g\ . 

dfOj|mf];k\m6 k]G6 (Microsoft paint)

of] sDKo'6/d} ePsf] system software xf] . of] ;k\m6j]o/sf] k|of]u u/L ;lhn} 
lrqx¿ sf]g{, /ª eg{ / cGo lrqx¿nfO{{ ;Dkfbg ug{ ;lsG5 . MS paint df sfd 
ug]{ tl/sfnfO{ lgDgfg';f/ pNn]v ug{ ;lsG5 M

A. sDKo'6/df MS paint vf]Ng] tl/sf (opening MS paint in computer)

1= sDKo '6/sf ] afof F tNnf ] efudf  
/x]sf] windows icon ( ) df lSns 
ug'{xf];\ . ToxfF sDKo'6/df ePsf  
k|f]u|fdx¿sf] ;"rL b]Vg ;lsG5 .

2.  k|f]u|fdx¿sf] ;"rLdf MS paint /x]sf]  
x'G5 . To;nfO{ dfp;sf] left double 
click u/]/ jf right click u/L open 
df click u/]/ vf]Ng'xf];\ . o;nfO{{ 
drag u/]/ sDKo'6/sf] desktop df 
n}hfg klg ;lsG5 . Ms paint nfO{{ 
vf]Nbf lrqdf h:t} interface b]Vg 
;lsG5 .

dflyNnf] afofF efudf file, home / view 
u/L tLgcf]6f ribbon tab /x]sf 5g\ . lrq sf]
g{sf nflu home tab df hfg'kb{5 . Home 
tab leq clipboard, image, tools, shapes / colour sf ljleGg commands /x]
sf 5g\ . log} command x¿sf] k|of]u u/]/ To;eGbf tnsf] canvas If]qdf lrqx¿ 
agfpg ;lsG5 . canvas sf] If]qkmn 36a9 ug{ ;lsG5 . 

 

lrq=2.13
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B. lrq sf]g]{ / /ª eg]{ tl/sf (Drawing and filling colour)

1. k]lG;n tool ( ) df lSns ug'{xf];\ .

2. colours df cfk"mn] rfx]sf] /ªdf lSns ug'{xf];\ . colour 2 backround sf] 
/ª xf] eg] colour 1 agfPsf] lrqdf eg]{ /ª xf] .

3. dfp;sf] left button bafP/ la:tf/} canvas df k]lG;nn] lrqsf] aflx/L 
cfs[lt agfpg'xf];\ .

4. agfPsf] cfs[ltdf pko'St brush sf] ;xfotfn] ldNg] /ª eg'{xf];\ . brushes 
command (  ) sf] tn /x]sf] arrow df lSns ubf{ ljleGg k|sf/sf a|;x¿ 
-h:t} M oil brush, water colour, airbrush cflb_ kfpg'x'g] 5 .

5. k]lG;nn] agfPsf] cfs[ltdf fill with colour tool (      ) sf] k|of]u u/]/ klg 
ljleGg /ªx¿ eg{ ;Sg'x'G5 . o;/L /ª eg{ cfs[lt aGb (enclosed) x'g'kb{5 .

6. o;/L agfPsf lrqsf gldn]sf efux¿ d]6fpg' k/]df eraser tool sf] k|of]u 
ul/G5 . k]lG;n, O/]h/, a|;sf] cfsf/ size command (     ) df ePsf dl;gf 
jf df]6f nfOgx¿ df lSns u/]/ 36a9 ug{ ;lsG5 . O/]h/sf] /ª backround 
colour sf] x'G5 .

lrq=2.14
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C. Sofgef;df lgoldt cfsf/ agfpg] / /ª eg]{ tl/sf (Creating a 
shape and filling colour)

1. Shapes df cfk"mn] rfx]sf] cfsf/df lSns ug'{xf];\ . dfp;sf] left button 
bafP/ la:tf/} canvas df ;f] cfsf/sf] cfs[lt agfpg'xf];\ .

2. Colours df cfk"mn] rfx]sf] /ªdf lSns ug'{xf];\ . cfs[ltdf fill with colour 
tool (     ) sf] k|of]u u/]/ ljleGg /ªx¿ eg{ ;Sg'x'G5 .

3. o;/L agfPsf cfs[ltsf] aflx/L 3]/fsf] /ª outline (      ) af6 / cfs[lt leqsf] 
/ª shape fill (     ) af6 klg kl/jt{g ug{ ;lsG5 .

D. 6]S:6 n]Vg] / /ª eg]{ tl/sf (Adding text and filling colour)

1. Text tool (      ) df lSns ug'{xf];\ . To;kl5 canvas df 6]S:6 n]Vg'kg]{ 7fpFdf 
k]ml/ lSns ug'{xf];\ . n]Vgsf nflu dialouge box b]lvG5 .

2. n]Vg'kg]{ 6]S:6sf] kmG6 / kmG6 ;fOh 5gf]6 ug'{xf];\ . 

3. ;f] 8fonu aS;df cfk"mnfO{{ rflxPsf zAb jf cª\s rfx]sf] /ªdf n]Vg ;lsG5 .

lrq=2.15

lrq=2.16
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o;/L agfPsf] lrqsf] s'g} efunfO{{ select ug{ select command df lSns ug'{k5{ . 
select df ePsf] option 5fgL dfp;sf] afofFk6\6L la:tf/} lyr]/ rfx]sf] efu select 
u/L cut, copy, crop, resize jf rotate ug{ ;lsG5 .

E. agfPsf] cfs[ltnfO{{ save ug]{ (Save the diagram)

1. agfPsf] lrqnfO{{ ;'/lIft /fVg file tab df lSns ug'{xf];\ . 

2. ToxfF ePsf ljleGg options dWo] save df lSns ug'{xf];\ . 

3. Untitled n]lvPsf 7fpFdf lrqsf] gfd n]Vg'xf];\ . ;fy} sDKo'6/sf] s'g efudf ;f] 
kmfOn /fVg] xf] ToxfF lSns ug{'xf];\ / tn /x]sf] save button df lSns ug'{xf];\ . 

4. Save u/]sf] lrqnfO{ cfk"mn] rfx]sf] a]nf k]ml/ open u/L x]g{ jf edit ug{ 
;lsG5 .

lj|mofsnfk 2.5

MS paint df tn lbOPsf h:t} lrqx¿ agfpg] k|of; ug'{xf];\ . agfPsf lrqx¿ 
lzIfsnfO{{ b]vfpg'xf];\ / pTs[i6 tLgcf]6fnfO{{ lk|G6 -sn/ lkG6 eP /fd|f]_ u/]/ 
sIffdf ;hfpg'xf];\ .

lrq=2.17

lrq=2.18 lrq=2.19
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cEof;

1.  ;xL ljsNkdf l7s lrx\g nufpg'xf];\ M 

 -s_ tnsf dWo] MS paint sf] cfOsg (icon) s'g xf] <

       -c_         -cf_           -O_       -O{_  

 -v_ lrqdf lbOPsf] tool sf] gfd s] xf] <

   -c_ magnifier -cf_ pencil  

   -O_ brush -O{_ fill with  colour

 -u_ agfPsf] lrq d]6fpg lbOPsf dWo] s'g tool sf] k|of]u ul/G5 <

   -c_ -cf_ -O_ -O{_ 

 -3_  lrqdf h:t} 6«flkms nfO6sf] lrq agfpg lbOPsf dWo] s'g shape sf] 
k|of]u ul/G5 <

  -c_ juf{sf/ / cG8fsf/ -cf_ cfotsf/ / j[Qfsf/ 

   -O_ uf]nfsf// lqe'hfsf/ -O{_ a]ngfsf/ / uf]nfsf/

 -ª_  sDKo'6/sf] lsaf]8{sf] dflyNnf] / tNnf] nx/sf larsf] nx/nfO{ s] elgG5 <

  -c_ Home row -cf_ Function row  

   -O_ Number row -O{_ Special row   
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 -r_  6]S:6sf] bfofFlt/sf] cIf/ jf cª\s d]6fpg s'g sL (key) sf] k|of]u ul/G5 <

  -c_ Aofs :k]; (backspace)  -cf_ l8ln6 (delete)

  -O_ OG8 (end)  -O{_ OG6/ (enter)

 -5_  s'g} kmfOnsf] 8s'd]G6 ;]e ug{ tnsf dWo] s'g sdfG8 k|of]u ul/G5 <

  -c_ Ctrl + A -cf_ Ctrl + S

  -O_ Ctrl + V  -O{_ Ctrl + X 

 -h_  j8{ k|f];];/df 6]an agfpgsf nflu s'g 6\ofa (tab) df lSns ug'{k5{ <

  -c_ xf]d (Home) -cf_ l8hfOg (Design)

  -O_ OG;6{ (Insert)  -O{_ 8« (Draw)

2.  tn lbOPsf egfO ;xL eP l7s lrx\g -Ö_ / unt eP a]l7s lrx\g 

-x_ nufpg'xf];\ M

 -s_ Fill with colour sf] ;xfotfaf6 /ª eg{ cfs[lt aGb (enclosed) x'g'kb{5 .

 -v_  sDKo'6/ k|f]u|fdsf] Windows Accessories leq MS paint /x]sf] x'G5 .

 -u_  MS paint sf] ;xfotfaf6 sDKo'6/df ePsf lrq paste u/L cfk"mnfO{ 
rfx]sf] /ª eg{ ldN5 .

 -3_  MS paint df save u/]sf] lrqnfO{ cfk"mn] rfx]sf] a]nf k]ml/ open u/L 
x]g{ jf edit ug{ ldNb}g . 

 -ª_  MS paint df O/]h/sf] /ª backround colour sf] eGbf km/s x'G5 .

 -r_ j8{ k|f];];/sf] ;xfotfn] sDKo'6/df s'g} 6]S:6 ;Dkfbg ug{ (editing) 
;lsG5 .

 -5_  Curser / To;kl5sf] 6]S:6nfO{ Ps :6]k cl3 ;fg{ :k];af/ (spacebar) 
sf] k|of]u ul/G5 .
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 -h_  kmfOn jf kmf]N8/ rename ug{ F3 sf] k|of]u ul/G5 .

 -em_ lsaf]8{df 6fOk ug{ dfemLcfF}nf (middle finger) sf] k|of]u ug'{k5{ .

 -`_ Google sheet j8{ k|f];];/ (Word processer) sf] pbfx/0f xf] . 

3.  vfnL 7fp“df pko'St zAb 5fg]/ eg'{xf];\ M

 ;]n]S6        6]S:6  kmfOn        ;fOh          ;]e 

 -s_ agfPsf] lrqnfO{{ save ug{ ==========6\ofadf lSns hfg'k5{ .

 -v_ MS paint df zAbx¿ n]Vg ============6'nsf] k|of]u ul/G5 .

 -u_ k]lG;n, O/]h/, a|;sf] cfsf/ 36a9 ug{ =======sdfG8sf] k|of]u ul/G5 .

 -3_ lrqsf] rfx]sf] efu cut, copy, crop, resize jf rotate ug{ ;f] 
efunfO{===========ug'{k5{ .

4. hf]8f ldnfpg'xf];\ M

 -s_ 

  ;d"x -s_ (Tool symbol) ;d"x -v_ (Tool)

   brush tool

   pencil tool

   text tool   

   shape fill tool

   colour fill tool  

   select tool
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 -v_ 

 ;d"x -s_ (shortcut key) ;d"x -v_ -sfd_

 Ctrl + Z  ;]n]S6 ul/Psf] efu copy ug{ 

 Ctrl + P  ;]n]S6 ul/Psf] efu cut ug{ 

 Ctrl + X  Cut / copy ul/Psf] efu paste ug{ 

 Ctrl + S ;a} 8s'd]G6 ;]n]S6 ug{ 

 Ctrl + C 8s'd]G6 save ug{ 

 Ctrl + A Ps step back hfg (undo) 8s'd]G6 lk|G6 ug{

5. tnsf k|Zgsf] pQ/ lbg'xf];\ M

 -s_ ;"rgf / ;~rf/df s] km/s 5 < pbfx/0f;lxt k|:6 kfg'{xf];\ .

 -v_ ;"rgfsf ;|f]tx¿ s] s] x'g\ < pbfx/0f;lxt juL{s/0f ug'{xf];\ .

 -u_  ;~rf/sf k|sf/ pNn]v u/L k|To]ssf] 5f]6s/Ldf j0f{g ug'{xf];\ .

 -3_  sDKo'6/sf ljleGg efusf] gfd n]vL ltgLx¿ OGk'6, cfp6k'6,  
k|f];]l;ª\ / e08f/0f l8efO;dWo] s'g s'g x'g\ 5\6\ofpg'xf];\ . 

 -ª_  dflg; / sDKo'6/lar sfo{sf cfwf/df tLgcf]6f ;dfgtf / tLg leGgtf 
n]Vg'xf];\ .

kl/of]hgf sfo{ 

-s_  sDKo'6/df Paint Software vf]Ng'xf];\ . ljleGg cfsf/ / /ªsf] k|of]u u/L 
cfk"mnfO{ dg kg]{ lrq agfpg'xf];\ / sIffsf]7fdf k|bz{g ug'xf];\ . 

-v_  sDKo'6/df s'g} Ps j8{ k|f];];/ vf]nL cfkm\gf] ljBfnosf af/]df Ps 5f]6f] 
lgaGw n]Vg'xf];\ . zLif{snfO{ s]xL 7'nf] kmG6 ;fOh agfP/ af]N8 ug'{xf];\ / 
lardf kfg'{xf];\ . lgaGwdf ePsf d'Vo d'Vo a'FbfnfO{ ;]n]S6 u/L km/s /ª  
nufpg'xf];\ .
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#
hLj / jftfj/0f

 (Organism and Environment)

lrq cjnf]sg u/f}“ / 5nkmn u/f}“ M

k|Zgx¿

-c_  lrqdf s'g s'g hLjx¿ b]Vg'eof] <

-cf_  la?jfnfO{ vfgf agfpg s'g pmhf{ rflxG5 <

-O_  lrqdf hLjx¿n] s] ul//x]sf 5g\ <

-O{_  lxdfnL e]udf s:tf la?jfx¿ kfOG5g\ xf]nf <

-p_  lrqdf b]vfOPcg';f/sf] pmhf{sf] d'Vo k|fj[mlts ;|f]t j]m xf] <

;hLj / lghL{j j:t'x¿af6 jftfj/0f ag]sf] x'G5\ . jftfj/0fdf hgfj/x¿ / jg:kltx¿ 
;hLj j:t'x¿ x'g\ . df6f], kfgL, xfjf cflb lghL{j j:t'x¿ x'g\ . afFRgsf nflu ;hLjx¿  
cGo ;hLJf / lghL{j j:t'df lge{/ /x]sf x'G5g\ .  hgfj/ tyf jg:kltnfO{ tfk / 
k|sfz h:tf pmhf{sf] cfjZostf x'G5 . hLjx¿nfO{ tfk / k|sfz jftfj/0faf6 k|fKt  
x'G5 . o;/L ;hLj / lghL{j j:t'x¿sf] Ps csf{;Fu cGt/;DaGw /x]sf] x'G5 . j'mg} 
:yfgdf ePsf ;hLj h:t} af]6la?jf, hgfj/ tyf lghL{jx¿ h:t}M xfjf, kfgL, df6f] 
tfk, k|sfz cflbsf] ;du| ¿k g} jftfj/0f xf] . 

lrq=3.1
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hLjx¿sf nflu tfk / k|sfz -Heat and light for living beings_

lrq cjnf]sg u/L 5nkmn u/f}“ M

dflysf lrqdf s'g s'g ultljlw b]vfOPsf] 5 < pSt ultljlwx¿sf nflu  s]  

s]sf] cfjZostf k5{ < 

;"o{ k|sfz / tfk zlStsf] d'Vo ;|f]t xf] . la?jfn] ;"o{sf] k|sfzsf] pkl:yltdf 

vfgf agfpF5g\ . la?jfsf] j[l4 x'g, km"Nf km'Ng, kmn nfUg, lap kl/kSj x'g / 

kftaf6 a9L ePsf] kfgL lgisf;gsf nflu tfksf] cfjZostf k5{ . o;} u/L 

hgfj/nfO{ z/L/ Gofgf] /fVg, k|hgg cflbsf nflu tfk zlStsf] cfjZostf  

k5{ . ;"o{af6 k|fKt k|sfz tyf tfkaf6 leh]sf n'ufx¿ ;'sfpg, vfgf ksfpg, 

la:s'g ;'sfpg, z/L/df le6fldg 8L -D_ agfpg cflbdf ;xof]u k'U5 . ;"o{sf] 

k|sfzn] cFWof/f]nfO{ x6fO{ pHofnf] agfpg ;xof]u u5{ . ;"o{sf] tfkn] k[YjL ;tx 

tft]/ hLjsf nflu cg's"n agfpF5 . To;} u/L ;"o{sf] k|sfzaf6 ljB't\ zlSt klg 

lgsfNg ;lsG5 . ;"o{af6 k|fKt tfksf sf/0fn] k[YjLsf ljleGg ;|f]tx¿df /x]sf] kfgL 

jf:kLs/0f eO{ hnrj|m sfod ug{ dbt ub{5 . 

kl/of]hgf sfo{ 3.1 la?jfsf] j[l4 ljsf;df ;"o{sf] k|sfzsf] c;/

p2]Zo M la?jfdf ;"o{sf] k|sfzsf] c;/ cjnf]sg ug{]

cfjZos ;fdu|L M udnf, df6f], dn, kfgL, hu, lap

lrq=3.2
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sfo{ ljlw 

b'O{cf]6f Ps} cfsf/sf udnfdf dl;gf] u/L k'm6fOPsf] dn ld;fPsf] df6f] 

plQs} dfqfdf lng'xf];\ . j'mg} Ps} lsl;dsf u]8fu'8L -tf]/L, rgf cflb_ sf]  

s]xL lap lng'xf];\ . b'j} udnfdf kftnf] u/L plQs} dfqfdf u]8fu'8L 5g'{xf];\ . lap  

/f]lkPsf tL udnfnfO{ klxn] Pp6} jftfj/0f -3fd gnfUf]jmf 7fFp_ df /fVg'xf];\ 

/ b'j}df plQs} dfqfdf lbgx'F kfgL xfNg'xf];\ . lap pd|] gpd|]sf] b}lgs cjnf]sg  

ug'{xf];\ . lap pld|;j]mkl5 Pp6f udnfnfO{ aflx/ 3fd nfu]sf] 7fpFdf / csf]{nfO{ 

3fd gkg]{ cFWof/f] sf]7fdf /fvL lgoldt kfgL /fVg'xf];\ . k|To]s xKtf la?jfsf] kftsf] 

/ª cjnf]sg / prfO dfkg ug{'xf];\ . o;af6 k|fKt glthfnfO{ tnsf] tflnsfdf 

eg'{xf];\ / sIffdf ;fyLx¿lar 5nkmn u/L lgisif{ n]Vg'xf];\ .

pld|;s]kl5 la?jfdf cfPsf] kl/jt{g 3fd gkg] { c FWof/f] 
sf]7fsf la?jf

3fd nfu]sf] 7fpFsf 
la?jf

la?jfsf] /ª Kflxnf] xKtf

bf];|f] xKtf

t];|f] xKtf

===============

la?jfsf ]  prfO 

-cm_

Kflxnf] xKtf

bf];|f] xKtf

t];|f] xKtf

==============

lgisif{ 

;"o{sf] k|sfz kfPsf la?jfsf] /ª / prfO===================== kfOof] eg] ;"o{sf] k|sfz 

gkfPsf la?jfsf] /ª / prfO===============================kfOof] . 

tfk, k|sfz, kfgL / df6f]sf] cg's"n cj:yfdf lapsf] cª\s'/0f x'G5 .   xl/of la?jfdf  

xl/ts0f -chlorophyll_ x'G5 . xl/ts0fn] ;f}o{ k|sfznfO{ zf]if0f u5{ / vfgf agfpg  

k|of]u u5{ . ToxL vfgfn] la?jfsf] j[l¢ ljsf; x'G5 . ;"o{sf] k|sfzsf] cg'kl:yltdf 

la?jf kx]Fnf] eP/ hfG5 .
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ljrf/0fLo k|Zg

;]lknf] 7fpFdf pld|Psf la?jfx¿df /fd|/L kmn nfUb}g, lsg xf]nf <

lrq cjnf]sg u/L logLx¿df tfk / k|sfzsf] cfjZostfaf/] 5nkmn u/f}“ .

hgfj/x¿nfO{ z/L/sf] j[l4 / ljsf; x'g, z/L/nfO{ Gofgf] /fVg, km'n kfg]{ hgfj/df 

km'naf6 aRrf sf]/Ng cflb sfo{sf nflu tfk zlStsf] cfjZostf k5{  . To;} u/L 

k|sfzn] j:t' b]Vg, cfxf/f tyf vfgf vf]Hg, ;q'af6 aRg cflb sfo{df ;xof]u ub{5 . 

ljrf/0fLo k|Zg

-s_  hf8f] df};ddf Eofu'tf, ;k{, dfp;'nL cflb hgfj/x¿ lsg sd b]lvPsf xf]nfg\ <

-v_  hgfj/x¿ k|lts"n df};ddf cfKfm\gf] jf;:yfgaf6 6f9f hfg] / cg'j"mn ;dodf 

klxn]s} jf;:yfgdf kmlj{mg] ub{5g\, lsg xf]nf <

kl/of]hgf sfo{ 3.2

tkfO{“ a:g' ePsf] jftfj/0fdf s:tf s:tf af]6la?jf, kmnkm"n, t/sf/L kfOG5g\ < 

cjnf]sg u/]/ jf cfk"meGbf 7'nfnfO{ ;f]w]/ tnsf] tflnsf eg'{xf];\ . o;sf cfwf/df 

la?jfdf tfk / k|sfzsf] c;/af/] 5nkmn u/L o;sf] lgisif{ sIffdf k|:t't ug{'xf];\ .

lrq=3.3
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tkfOF a:g' ePsf] :yfgsf] gfd ===========

j|m= ;= ?v kmnkm"n t/sf/L

lxpFb jiff{ lxpFb jiff{
1.
2.
3.

j'mg} klg e"efudf kfOg] la?jfsf cfsf/ k|sf/ To; hldgdf kg]{ kfgLsf] dfqf, ToxfF 

nfUg] 3fdsf] ;do cjlw cflbn] ubf{ ToxfF kfOg] af]6la?jfx¿ km/s x'G5g\ . g]

kfndf lxdfnL, kxf8L / ;dy/ h:tf e"efu 5g\ . km/s km/s prfO -altitude_ / 
xfjfkfgL -climate_ ePsf] x'gfn] lxdfn, kxf8 / t/fOdf x'g] la?jfx¿ klg km/s 

km/s x'G5g\ . g]kfnsf] kxf8L efudf ;Nnf -pine_, cf]v/ -walnuts_, b]jbf/ -fir_, 
u'/fF; -rhododendron_ cflbsf ?v kfOG5g\ . lxdfnL e]udf kfOg] :k|; -spruce_, 
w'kL -juniper_ h:tf la?jfsf kft eg] dl;gf / l;of] cfsf/sf x'G5g\ . g]kfnsf] 

pRr lxdfnL efudf eg] lxpF kg]{ x'gfn] udL{ofddf dfq 3fF;] d}bfg kfOG5 .

lj|mofsnfk 3.1

;+jfb k9f}“ / 5nkmn u/f}“ M

:yfg  M  kxf8L e"efusf] uf]/]6f] af6f] 5]p  

kfqx¿  M  sIff kf“rsf rf/ hgf ;fyLx¿ ->j0f, b]jsL, k'mjf{ / sdnf_

>j0f  M  lxFpb] labf klg slt rfF8} ;lsof] lg < 

 6g]n aflx/sf] jftfj/0f lrq=3.4 6g]nleqsf] jftfj/0f 
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b]jsL  M  xf] t Û cf]xf] slt lr;f] lbg xf] cfhef]ln Û

k'mjf{  M  cfh t laxfg}b]lv 3/L 3/L lr;f] atf; klg rln/x]sf] 5 .

sdnf  M  lxFpb] ljbfkl5sf] ljBfno cfpFg] klxnf] lbg ePsfn] cfh laxfg ;a]/} 

p7]/ aflx/ cfFugdf x]bf{ t t';f/f]n] 6Gg 9fj]msf] /x]5 Û

>j0f  M  pM ToxfF x]/ t Û Tof] Knfl:6sn] j]m 5f]k]sf] xf]nf <

b]jsL  M  cf]xf] Û o;leq t k|z:t} uf]ne]F8f kf] kmn]sf] /x]5 Û

k'mjf{  M  xf] t /x]5 Û t/ otf kxf8lt/ t w]/} lr;fn] ubf{ la?jf /fd|/L x'j{mGf 

kfpFb}g lyof] .

sdnf  M  cf]xf] Û o;/L a]df};ddf klg t/sf/L pTkfbg ug{ Knfl:6ssf] 6g]n w]/}  

kmfObfhgs x'Fbf]/x]5 lg xf]Og <

>j0f  M  xf] t lg, xfd|f] 3/af/Ldf t uf]ne]F8fsf ;a} af]6 d/] t/ 6g]ndf s;/L 

olt w]/} uf]ne]F8f kmNg ;Dej eof] xf]nf t Û

sdnf  M  n ;'g, ;"o{sf] tfk 6g]nleq ;lhn} hfG5 t/ aflx/ hfg kfpFb}g  

/ 6g]nleq aflx/sf] t'ngfdf a9L tftf] x'g] x'gfn] af]6la?jf /fd|/L 

x's{g ;S5 . 

5nkmnsf nflu k|Zgx¿ 

-c_  6g]n aflx/sf af]6la?jfx¿ lsg d/]sf xf]nfg\ <

-cf_  6g]nleq uf]ne]F8f /fd|f] kmNg'sf] sf/0f s] xf]nf <

-u_ a]df};dL t/sf/L v]tL s;/L ug{ ;lsG5, xf]nf <

ljrf/0fLo k|Zg 

6g]ndf kf/bzL{ Knfl:6s g} lsg k|of]u ul/Psf] xf]nf <

hfgL /fvf}“

udL{ df};ddf lbg nfdf] x'G5 . hf8f] df};ddf lbg 5f]6f] x'G5 . udL{df ;"o{sf] k|sfz 

w]/} ;do la?jfdf kb{5 h;n] ubf{ la?jfx¿ rf8}F a9\5g / k"mn k'mNg dbt u5{ . 
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hf8f] df};ddf udL{df eGbf lbg 5f]6f] x'g] sf/0fn] la?jfx¿df w]/} ;do 3fd kg{ 

kfpFb}g . hf8f] ;dodf la?jfnfO{ x's{g cfjZos tfk / k|sfz sd kfpg] x'gfn] 

la?jfx¿ sd a9\5g\ . ;a} k"mn lbgdf dfq k'mNb}gg\ . kfl/hft, rd]nL -jasmine_, 
/ftsL /fgL -night queen_ cflb /ftdf k'mN5g\ . w'kL, s6';, cf]v/ cflb la?jfnfO{ 

lr;f] jftfj/0f cg's"n x'G5 .

kl/of]hgf sfo{ 

p2]Zo M kf/bz{s Knfl:6ssf] afs;sf] aflx/ / leqsf] tfkj|md t'ngf ug{]

;fdu|L M sfFr jf Knfl:6ssf] kf/bz{s afs;, ydf]{ld6/ 

sfo{ljlw 

Pp6f Knfl:6ssf] ;fgf] afs; lng'xf];\ . ydf]{ld6/sf] ;xfotfn] j|mdzM aflx/ / 

leqsf] tfkj|md dfkg u/L l6kf]6 ug{'xf];\ . km]l/ pSt afs;nfO{ s]xL ;do 3fddf 

/fv]/ leq / aflx/sf] tfkj|md klg dfkg ug{'xf];\ . o;sf cfwf/df tnsf] tflnsf 

k"/f u/L lgisif{ n]Vg''xf];\ .

j|m= ;= afs;sf] cj:yf afs; leqsf] tfkj|md afs; aflx/sf] tfkj|md
1. 3fddf g/fVbf
2. 3fddf /fv]kl5

k|flKt M afs;leqsf] tfkj|md aflx/sf] eGbf ===============x'G5 . 

o;sf] lgisif{af/] 5nkmn u/L sIffdf k|:t't ug{'xf];\ .

 kfl/hft rd]nL /ftsL /fgL 

lrq=3.5
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cEof; 

1.  lbOPsf ljsNkdWo] ;a}eGbf pko'St ljsNk 5gf]6 ug'{xf];\ M 

 -s_  tnsf dWo] tfksf] d'Vo ;|f]t s'g xf] <

    -c_ cfuf]   -cf_ UofF;   -O_ lah'nL aQL    -O{_ ;"o{   

 -v_  lxpFbofddf la?jf ga9\g'sf] d'Vo sf/0f tnsf dWo] s'g xf] <

    -c_ la?jfnfO{ rflxg] k|sfzsf] sdL

  -cf_ la?jfnfO{ rflxg] tfksf] sdL

  -O_ la?jfnfO{ rflxg] kfgLsf] sdL

  -O{_ la?jfnfO rflxg] xfjfsf] sdL

 -u_  t/sf/L v]tL ug{ agfOPsf] 6g]nsf] d'Vo sfd tnsf dWo] s'g xf] <

  -c_ 6g]nleqsf] tfkj|md a9fpg]

  -cf_ 6g]nleq k|sfz l5g{ glbg] 

  -O_ 6g]nleqsf] xfjf cfjthfjt ug{ lbg] 

  -O{_ la?jfnfO{ /f]u nfUgaf6 hf]ufpg] 

 -3_ la?jfnfO{ vfgf agfpg h/faf6 ;f];]/ lnPsf] j:t'sf] ;fydf tnsf 

dWo] s'g s'g tŒjsf] cfjZostf k5{  <

     -c_ k|sfz, xl/ts0f / clS;hg

  -cf_ tfk, xl/ts0f / sfa{g 8fOcS;fO8

  -O_ k|sfz, xl/ts0f / sfa{g 8fOcS;fO8

  -O{_ sfa{g 8fOcS;fO8,  xl/ts0f / clS;hg
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2.   tn lbOPsf egfO ;xL eP l7s lrx\g -Ö_ / unt eP a]l7s lrx\g 

-x_ nufpg'xf];\ M

 -s_ s'v'/fnfO{ km'naf6 aRrf sf]/Ng k|sfzsf] cfjZostf k5{ .

 -v_  ;"o{sf] k|sfz w]/} ;do;Dd kg]{ 7fpFsf la?jfx¿ rfF8} a9\5g\ .

 -u_ lxdfnL e]udf kfOg] la?jfsf kft dl;gf / l;of] cfsf/sf x'G5g\ . 

 -3_ tfk, k|sfz, df6f], xfjf jftfj/0fsf ch}ljs kIf x'g\ .

 -ª_ 6g]nn] ;"o{sf] k|sfz Knfl:6saf6 l5g{ glbP/ To;leq /x]sf la?jfnfO{ 

;xof]u u5{ .

3.   tn lbOPsf jfSosf] vfnL 7fp“df pko'St zAb eg'{xf];\ M 

 xl/ts0f   jftfj/0f  cg's"n     hf8f]   kx]+Fnf]    pko'St    xl/of]

 -s_  pmhf{ ====================af6 k|fKt x'G5

 -v_  v]tLkftL ug{nfO{ =============xfjfkfgL rflxG5 .

 -u_ hgfj/x¿ k|ltj"mn df};ddf cfKfm\gf] af;:yfgaf6 ======================:yfgdf 

hfg] u5{g\ .

 -3_ ;"o{sf] k|sfzsf] cg'kl:yltdf la?jf ========= eP/ hfG5 .

 -ª_ xl/of la?jfdf dfq ====================x'G5 .

4.   tnsf k|Zgx¿sf] pQ/ n]Vg'xf];\ M

 -s_  tfk / k|sfzsf s'g} tLg tLgcf]6f ;|f]tx¿sf] ;"rL tof/ ug'{xf];\ . 

 -v_  3fd gnfUg] 7fpFdf la?jfx¿ /fd|/L g;k|g'sf] sf/0f n]Vg'xf];\ .

 -u_  lxpFbsf] ;dodf t/sf/L v]tL ubf{ Knfl:6ssf] 6g]nsf] k|of]u ul/G5, 

lsg <

 -3_  ;hLjnfO{ s'g s'g sfdsf nflu tfksf] cfjZostf k5{ <
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jftfj/0fdf pmhf{sf ;|f]tx¿ -Sources of energy in environment_

lj|mofsnfk 3.2

lrq x]/f}“ / 5nkmn u/f}“ M

lj|mofsnfk 3.3

b}lgs hLjgdf k|of]u ul//x]sf pmhf{sf] gfd l6Kg'xf];\ . tL pmhf{ sxfFaf6 k|fKt  
x'G5g\ < ltgLx¿sf] ;|f]t / k|of]u sxfF sxfF x'G5 < tnsf] tflnsfdf eg'{xf];\ .

j|m=;= pmhf{sf ;|f]t sxfFaf6 < k|fKt x'g] pmhf{ k|of]u
1. bfp/f hª\un tfk vfgf agfpg, cfuf] tfKg
2.
3.
4.
5.

lrq=3.6
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5nkmnsf nflu k|Zgx¿ M

-c_  tkfO{ Fn] vfgf ksfpg dfly lbOPsf dWo] j'mg j'mg pmhf{sf ;|f ]tx¿  

k|of]u ug'{ePsf] 5 < oLafx]s cGo s'g s'g pmhf{sf ;|f]tx¿ vfgf ksfpg  

k|of]u ug{ ;lsG5 <

-cf_ b}lgs hLjgdf ljleGg sfdx¿ ug{ ljB't\ pmhf{sf] k|of]u sxfF sxfF ug'{ePsf] 5 <

-O_  df]6/ ;fOsn, sf/, ldlga;, a;, 6«s, xjfOhxfh cflb oftfoftsf ;fwg 

rnfpg k|of]u ug]{ pmhf{sf ;|f]tx¿ j'mg j'mg x'g\ <

-O{_  snsf/vfgfx¿ Rfnfpg s'g s'g OGwg k|of]u x'G5g\ <

b}lgs hLjgdf ljleGg sfd ug{sf nflu pmhf{sf] cfjZostf k5{ . j'mg} j:t'nfO{ 
Ps 7fpFaf6 csf]{ 7fpFdf n}hfg pmhf{ rflxG5 .  ;"o{af6 k|fKt x'g] pmhf{nfO{ ;f}
o{ pmhf{ elgG5 . ;a} hLjhGt'sf nflu ;f}o{ pmhf{ clt cfjZos x'G5 . ;f}o{ 
pmhf{ k[YjLdf tfk / k|sfzsf ¿kdf cfpF5 . af]6la?jfn] ;"o{sf] k|sfzaf6 vfgf  
agfpF5g\ . hgfj/x¿ la?jfdf lge{/ /xG5g\ .  af]6la?jfaf6 g} sf7, bfp/f, sf]
Onf aG5 . ufO{j:t'sf] uf]a/af6 u'OF7f / uf]a/ UofF; aG5 . 

;"o{sf] tfkn] ubf{ k[YjLsf] ;txsf] kfgL tft]/ jfikLs/0f x'G5 . jfikLs/0f ePkl5 
afbn aG5 . afbn lrl;P/ k'gM kfgLsf ¿kdf hldgdf em5{ . vf]nf, gbL 
cflbsf] kfgLnfO{ afFwdf hDdf kf/]/ hnljB't\ lgsflnG5 . 3/, ljBfno, sfof{no,  
snsf/vfgf, pBf]u cflbdf ljB't\sf] k|of]u ul/G5 . pmhf{nfO{ xfdLn] cgfjZos 
¿kdf k|of]u ug{'x'Fb}g .

;+jfb k9f}“ M

:yfg M ufp“3/sf] af6f]

Kffqx¿  M  xjm]{ bfO, kfFr sIffsf kjg / uLtf

Kfjg  M   cf]xf] Û xjm]{ bfO, olt ;a]/} stf lxF8g'ePsf] <

xjm]{ bfO  M  hª\unlt/ hfg nfu]sf] .

uLtf  M  lsg hfg' nfUg' ePsf] t <
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xjm]{ bfO  M  3f F; bfp/f ;lsPsfn ] j:t 'nfO {  :ofpnf klg lng hfg  
nfu]sf] .

Kfjg  M   jgdf t hyfefjL bfp/f :ofpnf ;ª\sng ug{ /f]s nufPsf] 5 xf]Og 
/ <

xjm]{ bfO  M  cf˜˜˜ kjg, To} eP/ t laxfg} ;'6'Ss bfp/f sf6]/ Nofpg nfu]sf] lg .

uLtf  M  To;f] sxfF ug{ ldN5 / xs]{ bfO Û hª\unaf6 bfp/f w]/} ;ª\sng ubf{  
hª\unsf] ljgfz x'G5 .

Kfjg  M   xf] t Û ToxfF a:g] hLjx¿sf] af;:yfg klg x/fpF5 / hgfj/x¿ nf]k 
x'Fb} hfG5g\ lg xf]Og / Û

xjm]{ bfO  M  xF ˜˜˜ ?v la?jf geP c¿ s] s] x'G5 t <

uLtf  M  ?v la?jfx¿ gePkl5 hldgsf ] df6f ]  klg ;lhn } au ]/  
hfG5 lg xs]{ bfO Û

Kfjg  M   xf] t Û clg af]6la?jf gePkl5 a;f{tsf] ;dodf gfª\uf] 8fF8fdf a9L 
klx/f] hfG5 .

xjm]{ bfO  M  bfp/f geP s;/L eft ksfpg' t < dl6t]n / UofF; lsGg t cfˆgf] 
Ifdtf klg 5}g Û

kjg  M  bfp/f g} k|of]u ug'{x'b}g sxfF eg]sf] xf] / < ;'s]sf, 9n]sf ?vx¿nfO{ 
cg'dlt lnP/ dfq sf6\g] ug'k5{ lg . 

uLtf  M  xf] t lg Û ?v sf6]kl5 km]l/ gofF la?jfx¿ klg /f]lkxfNg' k5{ x} xs]{ 
bfO .

kjg  M  vfgf ksfpg, kfgL ttfpg cflbsf nflu t uf]a/UofF;, lah'nL cflbsf] 
klg t k|of]u ug{ ;lsG5 lg .  

xs]{   M  P Û xf] / clg lah'nLaf6 s;/L vfgf ksfpg] lg  <

kjg  M  lah'nLaf6 rNg] lx6/, OG8S;g r'nf] cflbaf6 ;lhn} vfgf ksfpg 
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;lsG5 lg . o;af6 w'nf] wF'jf gcfpg] / jftfj/0f klg :jR5 /xG5 .

xs]{   M  logLx¿eGbf t dl6t]nsf] k|of]u g} ;lhnf] xf]nf h:tf] nfUof] dnfO t . 

uLtf  M  To:tf] xf]Og bfO, sf]Onf, dl6t]n, l8h]n, k]6«f]n cflb  k|of]uaf6 lg:sg] 
w'jfFn] xfjf k|b"if0f x'G5 . o;n] dflg;sf] :jf:Yodf gsf/fTds c;/ 
k'¥ofpF5 lg Û

Kfjg  M   sxfF Tolt dfq xf] / < vlgh OGwgsf] cTolws k|of]un] of] l/lQFb} hfG5 
/ km]l/ aGg t s/f]8f}F jif{ nfU5 /] lg Û

xjm]{ bfO  M  cf]xf] Û aNn s'/f a'em]+F olt ;fgf eP/ klg slt Jofjxfl/s j'm/f  
hfg]sf Û d]/f] cfvfF v'nfOlbPsfdf wGojfb 5 .

lj|mofsnfk 3.4

plNnlvt ;+jfbsf cfwf/df pmhf{sf] cgfjZos k|of]u / phf{sf] ;+/If0f ug{ 
g;Sbf x'g] c;/x¿ tkfO{“ a;f]af; ug]{ If]qsf ;fyLx¿ dfem 5nkmn ug'{xf];\ . o;sf  
cfwf/df pmhf{sf] ;+/If0f / k|of]u ljifodf Pp6f lgaGw n]Vg'xf];\ .

ljrf/0fLo k|Zg

ljB'tLo ;jf/L ;fwgsf] k|of]un] k|b"if0f sd u/fp“5, lsg xf]nf <

lj|mofsnfk 3.5

lrq cjnf]sg u/L 5nkmn u/f}“ M

lrqdf b]vfOPsf j:t'sf] k|of]un] jftfj/0fdf kg]{ gsf/fTds c;/ s;/L 36fpg 

lrq=3.7
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;S5g\ < tnsf] tflnsfdf n]v]/ sIffdf k|:t't ug{'xf];\ .

j:t'sf] gfd jftfj/0fLo c;/ Go"gLs/0f

;'wfl/]Psf] r'nf] bfp/f sd nfUg], vfgf l56f] kfSg], w'jfF aflx/ hfg], 
efG5f / 3/ w'jfF/lxt x'g] 

k|];/ s's/

;f]nf/ Kofgn

xfO8«f]On]lS6«l;6L

ljB'tLo ;jf/L ;fwg

uf]a/ UofF;

UofF:f :6f]e

jftfj/0fdf k|of]u ub}{ hfbf ;lsg] sf]Onf, dl6t]n cflb / ;"o{, jghª\un, hnljB't\ 
h:tf g;lsg] phf{sf ;|f]tx¿ /x]sf x'G5g\ .  pmhf{sf] cgfjZos k|of]u sd ub}{ 3/, 
ljBfno, sfof{no, sn sf/vfgf cflbdf vlgh t]n h:tf j:t' k|of]u ub}{ hfbf ;lsg] 
;|f]tsf] pkof]u 36fpb} hfg' k5{ . To:t} uf]a/ UofF;, u'FO7f, jfo'pmhf{, hnljB't\,  
3/]n' ;f}o{ljB't\ k|0ffnL cflb k|of]u u/]/ g;lsg] ;|f]tx¿sf] pkof]]u a9fpg'k5{ . 

kl/of]hgf sfo{ 

lrq=3.8



73                         lj1fg tyf k|ljlw, sIff %                             

1.  ljZj jftfj/0f lbj; Hf'g 5 sf] cj;/ kf/]/ pmhf{sf] cTolws k|of]un] 
jftfj/0fdf kfg]{ c;/ 36fpg] pkfox¿ emNsfpg] ljifoj:t'df lrqsnf  
k|ltof]lutf cfof]hgf / k|bz{g ug'{xf];\ .

2.  pmhf{sf] cgfjZos / cTolws k|of]un] jftfj/0fdf kfg]{ c;/ 36fpg] pkfox¿ n]lvPsf]  
Kn]sf8{;lxt cfˆgf] ljBfno If]qdf hgr]tgf sfo{j|md cfof]hgf ug'{xf];\ . ;fy} 
pSt Kn]sf8{sf] gd'gf ;ª\sng u/L pmhf{ ;+/If0fsf] k'l:tsf tof/ ug'{xf];\ .

3.  tkfO{F a;f]af; ug]{ If]qdf pmhf{sf ;|f]tsf] cTolws k|of]un] kf/]sf] c;/sf  
af/]df ;f]wvf]h u/L Pp6f k|ltj]bg tof/ kfg{'xf];\ / sIffdf k|:t't ug'{xf];\ .
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cEof; 

1.  lbOPsf ljsNkdWo] ;a}eGbf pko'St ljsNk 5gf]6 ug'{xf];\ M 

 -s_ tnsf dWo] s'g rflxF k|of]u ub}{ hfbf g;lsg] pmhf{sf] ;|f]t xf] <

    -c_ dl6t]n -cf_ l8h]n

  -O_ kfgL  -O{_ sf]Onf   

 -v_  tnsf dWo] s'g rflxF pmhf{sf] ;|f]tn] a9L jfo' k|b"if0f u5{ <

    -c_ l8h]n -cf_ hnljB't\

  -O_ ;f}o{ -O{_ uf]a/UofF;

 -u_  jfo' k|b"if0f gug]{ pmhf{sf] ;|f]t tnsf dWo] s'g xf] <

  -c_ l8h]n -cf_ hnljB't\

  -O_ bfp/f -O{_ sf]Onf

 -3_  pmhf{sf] cgfjZos k|of]u /f]Sgsf nflu tnsf dWo] s'g tl/sf pko'St 
x'G5 <

   -c_ k/Dk/fut r'nfdf 8]SrLsf] k|of]u ug]{

   -cf_ rflxPsf] eGbf sd lah'nLsf] k|of]u ug]{

  -O_ ;'wfl/Psf] r'nfdf k]|;/ s's/sf] k|of]u ug]{

  -O{_ pHofnfsf nflu w]/} kfj/sf] aQLsf] k|of]u ug]{

2.  tn lbOPsf egfO ;xL eP l7s lrx\g -Ö_ / unt eP a]l7s lrx\g 

-x_ nufpg'xf];\ M

  -s_  ljB'tLo ;jf/L ;fwgsf] k|of]un] k|b"if0f u/fpF5 .

 -v_  pmhf{sf] cTolws / cgfjZos ¿kdf k|of]u ugf{n] jftfj/0fdf  
gsf/fTds c;/ kb{5 .
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 -u_ sf]Onf k|s[ltdf k|z:t dfqfdf kfOG5 .

 -3_ dflg; gePsf] sf]7fdf aQL afln/xg' pmhf{sf] cgfjZos k|of]usf] 
pbfx/0f xf] .

3.  tn lbOPsf jfSosf] vfnL 7fp“df pko'St zAb eg'{xf];\ M

 cTolws    ljB't\ ;"o{     k|b"if0f  sf]Onf       sd 

 -s_  k|of]u ub}{ hfbf ;lsg] pmhf{sf] ;|f]t  ========xf] .

 -v_  phf{sf] ===============k|of]un] k|fj[mlts ¿kdf ag]sf] OGwg l/lQFb} hfG5 .

 -u_ ;f]nf/ phf{sf] k|of]un] jftfj/0fdf ==============x'Fb}g .

 -3_ pmhf{sf] k|d'v ;|f]t ============xf] .

4.  tnsf k|Zgsf] pQ/ n]Vg'xf];\ M

 -s_  b}lgs hLjgdf pmhf{sf ;|f]tsf ¿kdf k|of]u x'g] j:t'sf] ;"rL tof/ 
kfg'{xf];\ . 

 -v_  pmhf{ jrt ug{sf nflu tkfO{Fn] cfkm\gf] 3/df jf ;d'bfodf k|of]u  
u/]sf jf b]v]sf s'g} b'O{ pkfox¿ n]Vg'xf];\ .

 -u_  tfksf ;|f]tsf ¿kdf bfp/fsf] k|of]ueGbf uf]a/UofF;sf] k|of]u ug'{  
/fd|f] xf] . o;nfO{ k'li6 ug{sf nflu s'g} b'O{cf]6f sf/0f n]Vg'xf];\ .

 -3_  l8h]naf6 rNg] / lah'nLaf6 rNg] uf8LdWo] s'g rflxFsf] k|of]u ug'{ 
pko'St xf]nf, sf/0f n]Vg'xf];\ .

 -ª_ pmhf{sf ;|f]tx¿sf] 5gf]6 ;xL tl/sfaf6 u/]df jftfj/0f :jR5 /fVg 
;xof]u k'U5 . pko'St pbfx/0f;lxt k|:6 kfg{'xf];\ .

 -r_ pmhf{sf] ;+/If0fsf pkfox¿ n]Vg'xf];\ .
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$
;hLjx¿sf] juL{s/0f

 (Classification of Living Beings)

lrq x]/f}“ / 5nkmn u/f}+“ M

-c_ lrqdf b]vfOPsf dWo] j'mg j'mg hgfj/x¿ b]Vg'ePsf] 5 <

-cf_  j]m ;a} hgfj/x¿sf] z/L/sf] agf]6 Ps} k|sf/sf] 5 <

-O_  oL hgfj/sf] af;:yfg sxf“ sxf“ xf]nf <

-O{_  j'mg j'mg hgfj/x¿sf] d]?b08 x'G5 <

-p_  lrqdf km"n km'Ng] / km"n gkm'Ng] la?jfx¿ s'g s'g x'g\ <

-pm_ j]m ;a} la?jfsf efux¿ p:t} 5g\ <

xfd|f j/k/ ljleGg lsl;dsf hgfj/ tyf la?jfx¿ kfOG5g\ . hgfj/ / la?jfx¿ 
ljleGg cfsf/ k|sf/sf x'G5g\ . j'mg} hgfj/ ;fgf x'G5g\ eg] j'mg} 7'nf x'G5g\ . To;}
u/L j'mg} la?jfx¿ ;fgf x'G5g\ eg] j'mg} 7'nf x'G5g\ . 

hgfj/x¿nfO{ d'Votof d]?b08 -backbone_ gePsf / d]?b08 ePsf ;d"xdf 
5'6\ofOPsf] 5 . u8\of}Fnf, uFu6f, sg;'Tnf, dfj'm/f, lemª\uf, ;fª\nf, sldnf,  
zª\v]ls/f -snail_, :6f/lkm; -star fish_ cflb d]?b08 gePsf hgfj/x¿ x'Gf\ . 
Dff5f, Eofu'tf, 5]kf/f], ;k{, j'mv'/f, k/]jf, j'mj'm/, la/fnf], ufO{, dflg; cflb d]?b08 
ePsf hgfj/x¿ x'Gf\ . 

j'mg} la?jfdf km"n km'N5 eg] s'g}df km'Nb}g . o;/L jGf:kltnfO{ d'VotofM k"mn k'mNg] 
/ k"mn gk'mNg] u/L b'O{ ;d"xdf /flvPsf] 5 . 

lrq=4.1
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d]?b08 ePsf hgfj/x¿  (Vertebrates)

-c_  lrqdf b]vfOPsf dWo] j'mg j'mg hgfj/ kfgLdf dfq af“Rg ;S5g\ <

-cf_  j'mg j'mg hgfj/ kfgL / hldg b'j}df af“Rg ;S5g\ <

-O_  j'mg j'mg hgfj/sf] z/L/ v;|f] sTnfn] 9fs]sf] x'G5 / hldgdf l3l;|P/ lx“85g\ <

-O{_  j'mg hgfj/sf] z/L/ Kjf“vn] 9fj]msf] x'G5 / xfjfdf p8\g ;S5g\ <

-p_  j'mg j'mg hgfj/n] cfkm" h:t} aRrf hGdfp“5g\ / :tgkfg u/fp“5g\ <

Dff5f kfgLdf a:g] d]?b08 ePsf] hgfj/ xf] . logLx¿sf] z/L/sf xf8 sfF8f 
h:tf x'G5g\ . kfgL / hldg b'j}df a:g] hgfj/ Eofu'tf, kfxf x'g\ eg]] ;k,{ uf]xL, 
s5'jf cflb 3;|]/ lx8\g] hgfj/ x'g\ . 8fFk]m / k/]jfsf] z/L/ KjfFvn] 9fj]msf] x'G5 .  
r/fx¿ kv]6fsf dbtn] xfjfdf p8\g ;S5g\ . ufO{, afv|f, dflg; hldgdf a:5g\ 
/ cfk"m h:t} aRrf hGdfpF5g\ . oL ;a} hgfj/x¿sf] z/L/df d]?b08 x'G5 .  
z/L/df d]?b08 ePsf hgfj/x¿nfO{ el6{a|]6\; -vertebrates_ elgG5 . d]?b08 
ePsf ;a} hgfj/sf] z/L/sf] agf]6 Pj}m k|sf/sf] x'Fb}g . logLx¿sf ;f; k]mg]{ cª\u 
klg km/s km/s x'G5g\ . logLx¿df ;Gtfg pTkfbg k|lj|mof klg km/s km/s x'G5 .  
s;}n] k'mn kf/]/ aRrf sf]/N5g\ eg] s;}n] aRrf hGdfpF5g\ .

lrq=4.2
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hfgL /fvf}“ M

sTn} sTnfn] 9fs]sf]

kv]6f klg ePsf]

p8\g] x}g kf}8g]

s] xf]nf Tof] <

 hldgdf lg a:5 .

 kfgLdf lg a:5 .

 5fnfn] klg ;f; k]m5{ .

 s] xf]nf Tof] <

sfF8f h:tf] sTnf 5 .

k'R5/ klg 5 .

3;|L 3;|L lx8\5 .

s] xf]nf Tof] <

 KjfFv} KjfFvn] 9fs]sf]

 kv]6f lg ePsf] 

 cG8f kf/L sf]/Ng]

 s] xf]nf Tof] <

aRrfnfO{ :ofxf5{ .

b'w klg r';fpF5 .

z/L/el/ /f}F ePsf]

s] xf]nf Tof] <

dfly sljtfdf elgPsf h:tf ljz]iftf ePsf d]?b08 ePsf hLjx¿sf] klxrfg u/L 

sIffdf 5nkmn ug'{xf];\ .

kfgLdf a:g], kfgL / hldg b'j}df a:g], l3;|]/ lxF8\g] / v;|f] z/L/ ePsf, z/L/df 
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KjfFv ePsf / p8\g], aRrf hGdfpg] / :tgkfg u/fpg] cfwf/df d]?b08 ePsf 
hgfj/x¿nfO{ lgDglnlvt kfFr ;d"xdf afFl8Psf] 5 M

1. df5f ;d"x (Pisces)

 df5f -fish_  df5fn] luN;af6 ;f; km]/]sf]  ;d'b|L 3f]8f -sea horse_ 

lrq=4.3
/f]x'df5f, ;d'b|L 3f]8f cflb df5f ;d"xdf kfOg] hgfj/x¿sf pbfx/0f x'g\ . o; 
;d"xdf ;a} k|sf/sf df5fx¿ k5{g\ . df5f kfgLdf dfq afFRg ;S5g\ . ;fgf 7'nf 
;a} df5fnfO{ kfOl;; -pisces_ ;d"xdf /flvPsf] 5 .

lj|mofsnfk 4.2

kf/bz{s Knfl:6s jf sf“rsf] ef“8fdf /flvPsf] kfgLdf ;fgf] df5f /fVg'xf];\ . 
df5fsf] z/L/sf efux¿ -z/L/ 9fSg] cª\u, 6fpsfsf] bfof“ afof“ /x]sf] s8f cª\u,  
z/L/nfO{ rfndf Nofpg] cª\u_ cjnf]sg / klxrfg ug'{xf];\ . cjnf]sgkZrft\ df5fnfO{ 
p;sf] af;:yfgd} 5f]8\g'xf];\ . cyjf Ho'bf] df5f pknAw gePdf df5fsf] Do'lhod  
:k]l;d]g jf OG6/g]6sf] k|of]u u/L cWoog ug'{xf];\ . 

df5f ;d"xsf ;fdfGo nIf0fx¿ 

-s_  k|foM ;a}h;f] df5fsf] z/L/ sTnf -scales_ n] 9flsPsf] x'G5 .

-v_  logLx¿sf] z/L/ 8'ª\uf cfsf/ -streamlined) sf] x'G5 .

-u_  logLx¿ kv]6f÷lkmG; -fins_ sf dbtn] kfgLdf kf}l8G5g\ .

-3_  logLx¿sf] 6fpsfdf ;f; k]mg{ k'mNsf÷luN; -gills_ x'G5g\ .

-ª _  df5fn] kfgLdf k'mn kf5{g\ .

ljrf/0fLo k|Zg 

x\j]n / 8lNkmg df5f ;d"xdf k5{g\ ls kb}{gg\, lsg <
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df5fdf kf}8gsf nflu xfjfsf y}nL -air bladder_ x'G5g\, lsg xf]nf <

2. peor/ ;d"x (Amphibians)

v]n v]nf}“

v'nf 7fpFdf ljBfyL{ uf]nf] 3]/fdf e]nf x'g'xf];\ . lzIfs jf 6f]nL k|d'vsf]  
lgb]{zg /fd|/L ;'g]/ cfb]zadf]lhd sfd ug'{xf];\, h:t}M …kfgLÚ eGbf Eofu'tfsf] cfjfh  
…6\jf/\/ 6\jf/\/Ú s/fpFb} xftn] kfgLdf kf}l8Psf] h:tf] gSsn ug'{xf];\ / …df6f]Ú 
eGbf cfjfh glgsfnLsg Eofu'tf] pk|]msf] gSsn ub}}{ uf]nf] 3]/fdf cl3 a9\g'xf];\ .  
-lgb]{zgadf]lhd sfd gug]{ ljBfyL{ uf]nf] 3]/faf6 aflx/ lg:sb} hfG5 / cGTo;Dd 
3]/fdf /xg] ljBfyL{ ljhoL x'G5_ .

Eofu'tf / kfxf peor/ ;d"xdf kg]{ hgfj/x¿sf pbfx/0f x'g\ . o; ;d"xdf  
kg]{ hgfj/x¿ kfgL / hldg b'j} 7fpFdf a:g ;S5g\ . peor/ ;d"xdf kg]{  
hgfj/nfO{ PlDkmlaof -amphibia_ elgG5 .

lj|mofsnfk 4.3

Eofu'tfsf] rfn cjnf]sg ug'{xf];\ . j]m hldgdf / kfgLdf logLx¿n] Pj}m k|sf/sf] 
rfn b]vfp“5g\ < hldgdf pk|mg / kfgLdf kf}8g j'mg j'mg cª\un] dbt u5{g\ xf]nf < 
;fyLx¿;“u 5nkmn ug'{xf];\ .

peor/ ;d"xsf ;fdfGo nIf0fx¿ 

-s_  peor/ ;d"xdf kg]{ hgfj/sf] 5fnf cf]l;nf] -moist skin_ x'G5 .

-v_  logLx¿sf] z/L/df 6fpsf], lhp / b'O{ hf]8L v'6\6fx¿ x'G5g\ .

-u_  peor/n] v'6\6fx¿ lx8\g, pk|mg / kf}8g k|of]u u5{g\ .

Eofu'tf -frog_ hflnbf/ v'6\6f -webbed feet_ kfxf -toad_
lrq=4.4
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-3_  logLx¿n] kfgLdf k'mn kf5{g\ . k'mnaf6 r]kfufF8f -tadpole_ lg:sG5g\ / 
kfgLd} x'j{mG5g\ .

-ª_  peor/df cj:yf x]/L ;f; k]mg]{ cª\u km/s km/s x'G5g\ . r]kfufF8f cj:yfdf 
luN; -gills_ åf/f ;f; k]m5{g\ . jo:s -adult_ n] kfgLdf /xFbf 5fnfaf6 / 
hldgdf /xFbf kmf]S;f]af6 ;f; k]m5{g\ .

ljrf/0fLo k|Zg 

;a} Eofu'tf w]/} hf8f] / w]/} udL{ df};ddf lsg gb]lvPsf xf]nfg\ <

3. ;/L;[k ;d"x (Reptiles)    

 5]kf/f] -garden lizard_     ;k{ -snake_

lrq=4.5

;+jfb u/f}“ M

sIff kfFrsf b'O{ ljBfyL{n] ;/L;[k ;d"xsf af/]df u/]sf] ;+jfb k9f}F M

kfqx¿ M sIff kf“rsf ljBfyL{ -tf/f / rGb/_

Tff/f  M P rGb/ x]/ t Û Tof] nfdf] nfdf] ;]tf] j:t' s] xf] <

rGb/  M  j'mg < v} sxfF 5 t <

Tff/f  M  pM k/ Tof] emf8Lsf] 5]pdf Û

rGb/  M  P ˜˜˜ Tof] Û t ;k{sf] sfFr'nL kf] xf] t Û

Tff/f  M  t/ ;k{sf] v'6\6f t x'Fb}g, of] s;/L lx8\5 xf]nf <

rGb/  M  xf] t, ;k{sf] lhpdf tnk6\l6 kftf h:tf v;|f sTnfx¿ x'G5g\,  
clg To;}sf] dbtn] l3;|]/ lx8\5g\ .

dfp;'nL, 5]kf/f], ;k{, uf]xL, s5'jf cflb ;/L;[k ;d"xdf kg]{ hgfj/x¿sf pbfx/0f  
x'g\ . o; ;d"xdf kg]{ hgfj/x¿ w]/}h;f] hldgdf kfOG5g\ . j]mxL ;/L;[kx¿ kfgLdf 
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klg a:g ;S5g\ . ;/L;[k ;d"xdf kg]{ hgfj/x¿nfO{ /]K6fON; -reptiles_ elgG5 .

;/L;[k ;d"xsf ;fdfGo nIf0fx¿ 

-s_  ;/L;[k ;d"xdf kg]{ hgfj/sf] z/L/ ;'Vvf s8f sTnf -horny scale_ n] 
9fs]sf] x'G5 .

-v_  z/L/df 6fpsf], 3fF6L, lhp / k'R5/ x'G5g\ .

-u_  ;/L;[ksf b'O{ hf]8L v'6\6f x'G5g\ t/ ;k{sf] eg] v'6\6f x'Fb}g .

-3_  logLx¿n] kmf]S;f]af6 ;f; k]m5{g\ . 

-ª_  ;/L;[kn] hldgdf k'mn kf5{g\ .

4. Rf/f ;d"x (Aves)

lj|mofsnfk 4.4
zAb vf]hf}“ M

tnsf] sf]7]kbaf6 7f8f] / t];f]{ u/L 5/5 cf]6f r/fx¿sf] gfd vf]hf}“ M

df 6L sf] /] rL n

e b|f O q sf 1

Tff] sf nL h sf u

k 7 8fF n] j'm ?

r kmf] k]m jf n 8

/f / x' l6 6\of p“

j'mv'/f, k/]jf, eFu]/f, sfu, sf]OnL, 8fFk]m, xfF;, cl:6«r cflb r/f ;d"xdf kg]{  
hgfj/x¿sf pbfx/0f x'g\ . r/f ;d"xdf ljleGg lsl;dsf r/fx¿ k5{g\ . w]/}h;f] 
r/fx¿ hldgdf a:5g\ / xfjfdf p8\g ;S5g\ . j]mxL r/fx¿ kfgLdf klg a:g 
;S5g\ . r/f ;d"xdf kg]{ hgfj/x¿nfO{ Pleh -aves_ elgG5 . 
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r/f ;d"xsf ;fdfGo nIf0fx¿ 

-s_  r/fsf] z/L/ KjfFv -feather_ n] 9fljmPsf] x'G5 .

-v_  logLx¿sf] z/L/ 8'ª\uf cfsf/ -streamlined) sf] x'G5 .

-u_  r/fsf] z/L/df 6fpsf], 3fF6L, lhp / k'R5/ x'G5g\ . 

-3_  r/fsf] bfFt x'Fb}g t/ r'Rrf] -beak_ x'G5 .

-ª_  r/fsf] xf8x¿ xn'sf -spongy) lsl;dsf x'G5g\ .

-r_  r/fsf Ps hf]8L v'6\6f / Ps hf]8L kv]6f x'G5g\ . r/fsf v'6\6f 
lxF8\g, bf}8g, j:t' jf l;sf/ ;dfpgsf nflu pkof]u x'G5g\ . kv]6f  
p8\gsf nflu pkof]u x'G5g\ .

-5_  r/fx¿ kmf]S;f]af6 ;f; k]m5{g\ . 

-h_  logLx¿sf] z/L/df xfjf el/Psf y}nLx¿ -air sacs) x'G5g\ .

-em_  r/fx¿n] k'mn kf5{g\ / aRrf sf]/N5g\ .

5.  :tgwf/L ;d"x (Mammals)

 x\j]n (whale) j'mj'm/ (dog) rd]/f] (bat) af3 (tiger)

lrq=4.7

lrq=4.6
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lj|mofsnfk 4.5

hgfj/sf] gfd kQf nufpg] v]]n v]]nf}“

v'nf 7fpFdf ljBfyL{ uf]nf] 3]/fdf e]nf x'g'xf];\ . lzIfs jf 6f]nL g]tfsf]  
lgb]{zg /fd|/L ;'g]/ cfb]zadf]lhd ug'{xf];\ . v]n ;'? ug{sf nflu lzIfs 
jf 6f]nL g]tfn] h'g cIf/ lbG5g\ ToxL cIf/ jf afx|v/Laf6 klxnf] ;fyLn] 
Pp6f hgfj/sf] gfd eGGf] bf];|f] t];|f] ;fyLn] j|mdzM To;eGbf k5fl8sf]  
cIf/af6 hgfj/sf] gfd eGb} hfg] . cluNnf] ;fyLn] elg;j]msf] hgfj/sf] gfd eGGf 
g;j]mdf 3]/faf6 aflx/ lg:sg] . cGTo;Dd 3]/fdf /xg] ljBfyL{ ljhoL x'g] .

dflg;, j'mj'm/, ufO{, af3, xfQL, d';f, la/fnf], d[u, u}F8f, 8lNkmg, x\j]n / rd]/f] cflb 
:tgwf/L ;d"xdf kg]{ hgfj/x¿sf pbfx/0f x'g\ . o; ;d"xdf aRrf hGdfpg] tyf 
:tgkfg u/fpg] ljleGg lsl;dsf hgfj/x¿ k5{g\ . w]/}h;f] :tgwf/L hldgdf 
a:5g\ . j'mg} :tgwf/L xfjfdf p8\g ;S5g\ eg] j]mxL kfgLdf klg a:g ;S5g\ . 
:tgwf/L ;d"xdf kg]{ hgfj/nfO{ DofdN; -mammals_ elgG5 . 

:tgwf/L ;d"xsf ;fdfGo nIf0fx¿ 

-s_  :tgwf/Lsf] z/L/ e'jf -fur_ jf /f}F -hair_ n] 9fj]msf] x'G5 .

-v_  logLx¿sf] z/L/df 6fpsf], 3fF6L, lhp, / b'O{ hf]8L v'6\6f x'G5g\ . w]/}h;f] 
:tgwf/Lsf] k'R5/ klg x'G5 .

-u_  :tgwf/Ln] kmf]S;f]af6 ;f; k]m5{g\ .

-3_  :tgwf/Ln] aRrf hGdfP/ :tgkfg -viviparous) u/fpF5g\ .

ljrf/0fLo k|Zg 

b'D;Lsf] z/L/ ltvf ltvf sfF8f -spine) n] / ;fnssf] lhp sTnf -scale) n]  
9fj]msf] x'G5 . j]m oL b'j} :tgwf/L x'g\, lsg <

kl/of]hgf sfo{ 4.1

cfkm\gf] 3/ tyf 3/ j/k/sf] af6f], rp/, v]taf/L, vf]nf, kf]v/L, hª\un 5]p 
cflbdf d]?b08 ePsf j'mg j'mg hgfj/ b]Vg'ePsf] 5 < tn b]vfP h:t} tflnsf  
rf6{k]k/df agfO{ k|To]s ;d"xsf] b'O{ b'O{cf]6f hgfj/sf] kmf]6f] ;ª\sng u/L 6fF:g'xf];\ 



85                         lj1fg tyf k|ljlw, sIff %                             

/ gfd n]Vg'xf];\ . o;/L tof/ ul/Psf] tflnsfnfO{ sIffdf k|:t't ug'{xf];\ .

j|m=;=
kfgLdf 

a:g]

Hfldg / kfgL 

b'j}df a:g] l3;|]/ lxF8\g] z/L/df Kjf“v x'g] aRrf hGdfpg]

1.
2.

kl/of]hgf sfo{ 4.2

tkfO{F a;f]af; ug]{ :yn j/k/ d]?b08 ePsf j'mg j'mg hgfj/ b]Vg'ePsf] 5 <  
j]mxL hgfj/x¿sf] cjnf]sg u/L ltgLx¿sf] ljz]iftfnfO{ lgDglnlvt tflnsfdf 
eg'{xf];\ . tL hgfj/x¿ j'mg j'mg ;d"xdf k5{g\ kQf nufpg'xf];\ . tkfO{Fn] eg'{ePsf] 
ljj/0f rf6{k]k/df tof/ u/L pSt tflnsfnfO{ sIffdf k|:t't ug'{xf];\ .

j|m=;=
Hfgfj/sf] 

gfd

z/L/ 

9fSg] cª\u

Rffnsf] 

nflu cª\u

;f; k]mg]{ 

cª\u 

;Gtfg pTkfbg 

ug]{ tl/sf
;d"x

1.
2.
3.
4.
5.
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cEof;

1.  tnsf lbOPsf egfO ;xL eP l7s lrx\g -Ö_ / unt eP a]l7s lrx\g 

-x_ nufpg'xf];\ M

 -s_ df5fn] luN;åf/f ;f; k]m5{ .      

 -v_ kfgL / hldg b'j} 7fpFdf a:g] hgfj/nfO{ ;/L;[k elgG5 . 

 -u_ dfp;'nLn] kmf]S;f]n] ;f; k]m5{ .

 -3_ r/fsf] z/L/ /f}Fn] 9fj]msf] x'G5 .

 -ª_ :tgwf/Ln] aRrf hGdfpF5g\ .

2.  tn lbOPsf jfSodf ldNbf] zAb 5fgL vfnL 7f“p eg'{xf];\ M

 :tgkfg   lkmG; luN;   Efl6{a|]6\;  l3l;|P/  Kff}8g

 -s_ d]?b08 ePsf hgfj/nfO{ ======================elgG5 .

 -v_  df5f  ============== sf] dbtn] kfgLdf kf}8G5 .

 -u_ Eofu'tfsf hfnLbf/ v'6\6fn] ================ dbt u5{ .

 -3_ ;k{ hldgdf =========== lxF8\5 .

 -ª_ afFb/n] cfkm\gf] aRrfnfO{  ============ u/fpF5 .

3. z/L/ 9fSg] cª\u / hgfj/lar hf]8f ldnfpg'xf];\ M

 -s_ /l;nf] 5fnf -c_ uFu6f]

 -v_ sTnf -cf_ Eofu'tf

 -u_ /f}F -O_ s5'jf

 -3_ ;'Vvf s8f sTnf -O{_ 8fFkm]

 -ª_ KjfFv -p_ :6f/lkm;

   -pm_ la/fnf]
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4.  tn lbOPsf k|Zgsf] ;xL ljsNk 5gf]6 ug'{xf];\ M

 -s_ aRrf hGdfpg] hgfj/ j'mg xf] <

  -c_ kfxf    -cf_ sfu

  -O_ rd]/f]    -O{_ 5]kf/f]

 -v_ j'mg hgfj/sf] z/L/ ;'Vvf s8f sTnfn] 9fj]msf] x'G5 <

  -c_ /f]x'df5f   -cf_ ;k{

  -O_ ;d'b|L 3f]8f   -O{_ u}F8f

 -u_ j'mg hgfj/sf] z/L/df 3fF6L x'Fb}g <

  -c_ dfp;'nL   -cf_ dflg;

  -O_ sfu    -O{_ Eofu'tf

 -ª_ bfFt gx'g] hgfj/ j'mg xf] <

  -c_ ufO{    -cf_ uf]xL

  -O_ k/]jf    -O{_ ;k{

 -3_ lrqdf Eofu'tf kfgLdf b]vfOPsf] 5 . oxfF Eofu'tfnfO{ kf}8g j'mg  
cª\un] dbt u/]sf] 5 <

  -c_ xn'sf xf8          -cf_ k5fl8sf] nfdf] v'6\6f

  -O_ xfjf el/Psf] y}nL    -O{_ hfnLbf/ v'6\6f

5.  tnsf k|Zgsf] pQ/ lbg'xf];\ M

 -s_ r/fsf v'6\6f j]m j]m sfdsf nflu pkof]u x'G5g\ <

 -v_ Eofu'tfn] j'mg j'mg cj:yfdf luN;, 5fnf / kmf]S;f]n] ;f; k]m5{ <

 -u_ r/fnfO{ p8\gsf nflu o;sf j'mg j'mg cª\un] s;/L ;xof]u k'¥ofpF5g\ <

 -3_ df5f / r/fsf] lrq agfO{ logLx¿sf k|d'v u'0f b]vfpg] b'O{ b'O{cf]6f  
cª\ux¿ gfdfª\sg ug'{xf];\ .

 -ª_  w]/}h;f] ;/L;[ksf] b'O{ hf]8L v'6\6fx¿ x'G5g\ t/ ;k{sf] eg] v'6\6f  
x'Fb}g . j]m sf/0fn] o;nfO{ ;/L;[k ;d"xdf /flvPsf] xf]nf <
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 -r_ lgDglnlvt nIf0fx¿ ePsf hgfj/sf] ;d"x klxrfg ug'{xf];\ M

  -c_  hldgdf k'mn kfg]{, kmf]S;f]n] ;f; k]mg]{, ;'Svf s8f sTnfn] 9fj]msf]

  -cf_  /f}Fn] 9fj]msf] z/L/, aRrf hGdfpg], :tgkfg u/fpg]

  -O_  z/L/df sTnf / kv]6f ePsf], k'mNsfn] ;f; k]mg]{

  -O{_  b'O{ hf]8f v'6\6f, /l;nf] 5fnf, kmf]S;f] / 5fnfn] ;f; k]mg]{

  -p_  8'ª\uf cfsf/sf] z/L/, xn'sf xf8, kmf]S;f]n] ;f; k]mg]{

  

zAbfy{ 

jo:s M k"0f{ ljsl;t hLj

d]?b08 M ub{gb]lv u'båf/ jf k'R5/;Dd k'u]sf] 7'nf] 7f8f] xf8
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la?jfsf efux¿ / ltgLx¿sf sfo{ (Parts of a plant and their  
functions)

lrq x]/f}“ / 5nkmn u/f}“ M

-c_ lrqdf b]vfOPsf] la?jfsf] j'mg efu df6f]d'lg x'G5 <

-cf_ la?jfsf] j'mg efu df6f]dfly x'G5 <

lj|mofsnfk 4.6

tkfO{Fn] vfg] / j/k/ kfOg] t/sf/L, ;fu;AhLsf] ;"rL tof/ ug'{xf];\ / ltgLx¿nfO{ 
tnsf] tflnsf sfkLdf ptf/L plrt :yfgdf /]hf lrx\g -Ö_ nufpg'xf];\ / sIffdf 
k|:t't ug'{xf];\ .

j|m=;= gfd h/f 8f“7 kft k"mn kmn lap

1. cfn'
2.
3.
4.

la?jfsf ljleGGf efux¿ (Different parts of plant)

la?jfsf] j]mxL efu df6fd'lg /x]sf] x'G5 eg] w]/}h;f] efu df6f]dfly /x]sf]  
x'G5 . df6f]d'lg /x]sf] la?jfsf] efunfO{ h/f k|0ffnL -Root system_ elgG5 eg]  
df6f]dfly /x]sf] efunfO{ sf08 k|0ffnL -Shoot system_ elgG5 .

lrq=4.8
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h/f k|0ffnL (Root system)

lj|mofsnfk 4.7

tkfO{ “sf] 3/ j/k/ ePsf s]xL la?jfx¿  
pv]n]/ Nofp“g'xf];\ . h/fdf nfu]sf] df6f] /fd|/L  
kvfNg'xf];\ . To; la?jfsf] h/fsf] agfj6  
/fd|/L cjnf]sg ug'{xf];\ / tn b]vfOPsf h:t} 
lrq ‘c’ / ‘cf’ la?jfsf h/f;“u t'ngf u/L 
cGo la?jfsf h/fx¿ 5'6\ofpg'xf];\ .

k|foM df6f]d'lg /xg] la?jfsf] efu h/f xf] . h/f ;]tf jf v}/f /ªsf x'G5g\ .

h/f d'Votof b'O{ lsl;dsf x'G5g\ M

1. d"n h/f k|0ffnL (Tap root system)

dflysf] lj|mofsnfkdf tf]/Lsf la?jfsf] h/f h:tf agfj6 ePsf h/fnfO{ d"n h/f 
k|0ffnL elgG5 . df6fsf] ;txd'lg uPsf] df]6f] h/f d"n h/f xf] . o:tf] h/f hldgd'lg 
hlt tn hfG5 plt dl;gf] x'Fb} hfG5 . o;df larsf] efunfO{ d'Vo h/f -pri-
mary root_ elgG5 eg] d'Vo h/faf6 lg:j]msf cg]sf}F dl;gf h/fx¿nfO{ ;xfos 
h/f -secondary roots_ elgG5 . ;xfos h/fx¿af6 klg cGo dl;gf h/fx¿  
lg:j]msf x'G5g\ . b'O{ bnLo la?jfx¿df d"n h/f -tap root_ x'G5 .

2. u'R5] h/f k|0ffnL (Fibrous root system)

Kofhsf] la?jfsf] h/f h:t} agfj6 ePsf h/fnfO{ u'R5] h/f k|0ffnL elgG5 . u'R5] 
h/fdf p:t} df]6fOsf dl;gf h/fx¿ 8fF7sf] tNnf] efudf Pj}m 7fpFaf6 lg:j]msf 
x'G5g\ / To;}af6 dl;gf h/fx¿ emfFluPsf x'G5g\ . PsbnLo la?jfdf u'R5] h/f 
-fibrous root_ x'G5 .

h/fsf] sfo{ 

1. h/fn] df6fsf s0fx¿nfO{ afFWf]/ /fV5 . To;}n] ubf{ h/fn] la?jfnfO{ df6fdf  
   c8\ofP/ /fV5 . 

2. h/fn] la?jfsf nflu df6faf6 vfB kbfy{ ;f];]/ lnG5 .

lrq=4.9

-c_    -cf_
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3. j'mg} j'mg} la?jfsf h/fn] vfB kbfYf{ e08f/0f u5{g\ .

kl/of]hgf sfo{ $=#

h/fsf] xa]{l/od (herbarium) agfcf}“ .

1. tkfO{Fsf] j/k/ kfOg] PsbnLo / b'O{ bnLo la?jfsf] h/f lng'xf];\ .

2. h/fdf ePsf] df6f]nfO{ /fd|/L emfg'{xf];\ .

3. o;nfO{ k'/fgf lstfa jf kqklqsfsf lardf /fv]/ ux|f} j:t'n] 2/3 lbg 
lyRg'xf];\ .

4. klqsfdf h/f /fv]sf] 2/3 lbgkl5 To;nfO{ lgsfn]/ km]l/ csf]{ klqsfdf /fvL 
lyRg'xf];\ .

5. h/f k"0f{ ¿kdf g;'s];Dd oxL k|lj|mof bf]xf]¥ofpg'xf];\ .

6. PsbnLo / b'O{bnLo la?jfsf] h/fnfO{ A4 ;fOhsf] k]k/ jf sf8{af]8{ k]k/df 
6]k jf udn] 6fF:g'xf];\ .

7. 6fFl;Psf] h/fsf] bfofF lsgf/fdf la?jfsf] gfd, h/fsf] k|sf/, ;ª\sng u/]sf] 
:yfg n]Vg'xf];\ . 

sf08 k|0ffnL (Shoot system)

df6f]eGbf dflysf] la?jfsf efudf 8fF7 -stem_, xfFuf -branch_, kft -leaf_,  
sf]lknf -bud_, k"mn -flower_ / kmn -fruit_ kfOG5 . la?jfsf] h/fafx]ssf] 
efunfO{ sf08 k|0ffnL -Shoot system_ elgG5 .

lrq cjnf]sg u/L 5nkmn u/f}“ M

 cf“k (mango) ux'“ (wheat) e6df; (soyabean) dgL KnfG6 (money plant)

lrq=4.10
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5nkmnsf nflu k|Zg

-c_  lrqdf b]vfOPsf la?jfx¿dWo] s'g s'g la?jfsf] 8fF7 s8f jf g/d xf]nf <

-cf_  lrqdf b]vfOPsf la?jfdWo] s'g s'g la?jfsf] 8fF7 vf]j|mf] jf vFlbnf] xf]nf <

-O_  c¿ la?jf jf j:t'sf] cf8 -support) lnP/ a9\g] la?jf s'g s'g xf]nfg\ <

lj|mofsnfk 4.8

tkfO{“sf] 3/÷ljBfno j/k/sf s'g} kf“rcf]6f la?jfsf] cjnf]sg ug'{xf];\ . la?jf 
gf]S;fg gx'g] u/L cleefjs jf lzIfssf] ;xof]udf ;fgf la?jfsf] 8f“7 la:tf/} 
ef“r]/ x]g'{xf];\ . tL la?jfsf] 8f“7 vf]j|mf] 5 ls vFlbnf] 5, kQf nufpg] k|of;  
ug'{xf];\ . cjnf]sgaf6 k|fKt tYonfO{ tn lbOPsf] tflnsf sfkLdf ptf/L plrt  
:yfgdf /]hf lrx\g -Ö_ nufpg'xf];\ .

j|m= ;= la?jfsf] gfd vf]j|mf] vFlbnf] la?jfsf] ;d"x

1. Tff]/L Ö b'O{bnLo
2.
3.
4.
5.

8fF7 la?jfsf] hldgdfly /xg] h/f;Fu} hf]l8Psf] efu xf] . h/f glhj}msf] 8fF7sf] 
efu df]6f] / j|mdzM dflylt/ dl;gf] xF'b} uPsf] x'G5 . PsbnLo la?jfsf] 8fF7 k|foM 
vf]j|mf] -hollow_ x'G5 eg] b'O{bnLo la?jfsf] 8fF7 vFlbnf] x'G5 .

 PsbnLo la?jfsf] 8f“7    b'O{bnLo la?jfsf] 8f“7
lrq=4.11
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la?jfsf] 8fF7af6 xfFufx¿ lg:j]msf x'G5g\ . xfFufdf kft, sf]lknf, k"mn / kmn x'G5g\ . 
j'mg} la?jfdf xfFufx¿ x'Fb}gg\ . 8fF7af6 xfFuf jf kft lg:jmg] efunfO{ ufF7f -node_ 
elgG5 / b'O{ ufF7flarsf] efunfO{ cGt/ufF7f -internode_ elgG5 . . PsbnLo 
la?jfdf ufF7f k|:6 5'l6\6G5 eg] b'O{bnLo la?jfdf ufF7f k|:6 5'6\l6b}Gf .   

8f“7sf] sfo{ 

1. 8fF7n] la?jfsf] xfFuf, kft, sf]lknf, k"mn / kmn h:tf efunfO{ c8\ofpg dbt 
ub{5 .

2.  h/fn] ;f];]sf] kfgL / vfBtŒj sf08åf/f g} la?jfsf] kftdf k'U5 .

3.  la?jfsf kftdf ag]sf] vfgf sf08åf/f g} la?jfsf ljleGg efudf k'U5 .

Kfft (leaf)

lj|mofsnfk 4.9

lrq x]/f}“ / 5nkmn u/f}“ M

lrq=4.12 ljleGg kftx¿

-c_  j]m ;a} kftx¿ p:t} cfsf/ / :j¿ksf x'G5g\ <

-cf_  ;fwf/0ftof kftdf j'mg j'mg efux¿ x'G5g\ <

-O_  kftsf g;fx¿ s:tf agfj6sf b]lvG5g\ <

-O{_  kftsf] /ª xl/of] x'gfsf] sf/0f j]m xf]nf <

-p_  kftsf] d'Vo sfo{ s] xf]nf <

-pm_  la?jfn] Zjf;k|Zjf; ubf{ s'g UofF; lnG5g\ xf]nf <
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-C_  la?jfnfO{ vfgf agfpg s'g UofF;sf] cfjZostf k5{ xf]nf <

-P_  la?jfnfO{ a9L ePsf] kfgL o;n] s;/L kmfN5 <

lj|mofsnfk 4.10

tkfO“{sf] 3/ j/k/ kfOg] ljleGg lsl;dsf la?jfsf Ps Pscf]6f kftx¿ hDdf  
ug'{xf];\ . sIffdf ;fyL ;d"xdf kftsf g;fx¿ /fd|/L cjnf]sg ug'{xf];\ . lrq g 4.11 
;“u t'ngf u/L cjnf]sg ul/Psf ljleGg lsl;dsf la?jfsf] kftsf] ;"rL ;fy} tkfO{“n] 
kQf nufpg' ePsf] tYo tnsf] tflnsf sfkLdf ptf/L plrt :yfgdf /]hf lrx\g 
-Ö_ nufpg'xf];\ .

j|m= ;= la?jfsf] gfd
d"nfsf] kftsf] 

h:tf] g;f 

af“;sf] kftsf] 

h:tf] g;f 
la?jfsf] ;d"x

1. ds} Ö PsbnLo
2.
3.
4.
5.

kftsf efux¿ (Parts of a leaf)

ljleGg la?jfx¿sf ljleGg lsl;dsf kftx¿ x'G5g\ . ;fwf/0ftof kft tLgcf]6f 
efu ldn]/ ag]sf] x'G5 . tL x'g\ M Kfftsf] cfwf/ -leaf base_, k]l6cf]n -petiole_ 
/ n]ldgf -lamina_ .

;fwf/0ftof kft xfFuf jf 8fF7;Fu 6fFl;Psf] x'G5 . To; efunfO{ Kfftsf] cfwf/  

d"n lz/f 
(mid rib)

kftsf] cfwf/ (leaf base)

k]l6cf]n (petiole)

n]ldgf (lemina)

af“;sf] kft (bamboo leaf)
lrq=4.13
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-leaf base_ elgG5 . kftsf] k}mlnPsf] efunfO{ Nf]ldgf -lamina_ elgG5 . Kfftsf] 
cfwf/ / Nf]ldgflarsf] efunfO{ Kfftsf] k]l6cf]n -petiole_ elgG5 . Nf]ldgfsf] lardf 
k]l6cf]nb]lv 6'Kkf;Ddsf] j]mxL df]6f] g;fnfO{ d"n lz/f (midrib_ elgG5 . lkkn, 
d'nf, km;L{ cflbsf] kftdf d"n lz/faf6 w]/} ;;fgf g;fx¿ lg:s]/ hfnL e}mF k}mlnPsf 
x'G5g\ . ds}, j]m/f, afF; cflbsf kftdf eg] kftsf g;fx¿ Ps csf{;Fu ;dfgfGt/ 
/x]sf x'G5g\ . xl/ts0f ePsf la?jfsf kftx¿ xl/of x'G5g\ . dflg;nufot cGo 
hgfj/x¿n] h:t} la?jfn] klg Zjf;k|Zjf;sf nflu clS;hg UofF; lng] / sfa{g 
8fOcS;fO8 kmfNg] ub{5g\ . la?jfn] vfgf agfpgsf nflu eg] sfa{g 8fOcS;fO8 
UofF; lnG5g\ / clS;hg UofF; kmfNg] ub{5g\ .

kftsf sfo{ 

lrq x]/f}“ / 5nkmn u/f}“ M

dflysf] lrqdf kftn] s] s] sfo{ u/]sf] b]vfOPsf] xf]nf, 5nkmn ug'{xf];\ . 

kftn] ug]{ sfo{nfO{ lgDgfg';f/ pNn]v ug{ ;lsG5 M

1. xl/of kftn] la?jfsf nflu vfgf agfpg] sfo{ u5{ .

2. la?jfsf kftn] Zjf;k|Zjf; lj|mofsf nflu clS;hg lnG5 / sfa{g 8fOcS;fO8 
kmfN5 .

3. la?jfn] vfgf agfpFbf sfa{g 8fOcS;fO8 UofF; lng] / clS;hg UofF; kmfNg] 
u5{ .

4. kftn] la?jfnfO{ a9L ePsf] kfgL aflx/ kmfN5 . o; lj|mofnfO{ pT:j]bg  
(Transpiration) elgG5 .

lrq=4.14

;"o{sf] k|sf;

sfa{g 8fOcS;fO8 
clS;hg 
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kl/of]hgf sfo{ 4.4

Kfftsf] xa]{l/od (herbarium) agfcf}+F M

tkfO{Fsf] 3/ j/k/ kfOg] PsbnLo / b'O{bnLo la?jfsf kftx¿ ;ª\sng ug'{xf];\ . 
kl/of]hgf sfo{ 4.3 df pNn]v ul/Psf xa]{l/od agfpg] r/0fx¿ k|of]u u/L kftsf] 
xa]{l/od tof/ kfg'{xf];\ / pSt xa]{l/odnfO{ sIffdf k|bz{g u/L 5nkmn ug'{xf];\ . 

k"mn (Flower)

lj|mofsnfk 4.11

cjnf]sg u/f}“ / 5nkmn u/f}“ M

-c_  dfly b]vfOPsf k"mnsf] agf]6df s]  s] km/s 5 <

-cf_  dflysf k"mnx¿dWo] s'g s'g km"n b]Vg'ePsf] 5 <

-O_  k"mndf j'mg j'mg efux¿ b]Vg'eof] <

-O{_  la?jfsf nflu k"mnn] j]m sfo{ u5{ xf]nf <

 bdgf -camomile_ aufga]nL -bouganbelly_ xlnxS; -hollyhox_ lnnL -lily_

 n;'g  k"mn   ;okqL -marigold_ u'nfkm  -rose_ kfj{tL -zenia_

lrq=4.15
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ljleGg la?jfdf leGg leGg lsl;dsf 
k"mnx¿ x'G5g\ . ;fdfGotof k"mndf 
rf/cf ]6f efux¿ x ' G5g \ tL x 'g \ M 
Kfqbn -calyx_, Kf 'ikbn -corolla_, 
k'ª\j]mz/ -androecium_ / :qLj]mz/ 
 -gynoecium_ .

1. kqbn (Calyx) 

k"mnsf] ;a}eGbf aflx/ /x]sf] efunfO{ Kfqbn elgG5 . Kfqbn 
;fgf ;fgf kft h:tf ;]kn -sepal_ x¿ ldn]/ ag]sf]  
x'G5 . o;sf] /ª xl/of] x'G5 . k"mn sf]lknf 5Fbf Kfqbnn] o;nfO{  
9fj]m/ ;'/Iff lbG5 .       
2. k'ikbn (Corolla)     

KfqbneGbf leq /x]sf] k"mnsf] bf];|f] efunfO{ Kf'ikbn elgG5 . 
ljleGg k|sf/sf k"mnx¿df ljleGg cfsf/, ;ª\Vof / /ªsf k]6Nf  
-petal_ x¿ ldn]/ Kf'ikbn ag]sf] x'G5 . of] /ª\uLg / ;'ulGwt ePsfn] 
o;n] dflg;, r/f, k'tnL, df}/L nufot ls/fkm6\ofª\u|f cflbnfO{ 
cfj{mif0f u5{ . 

3. k'ª\j]mz/ (Androecium)

k'ª\j]mz/ k"mnsf] efn] cª\u xf] . Kf'ikbneGbf leq  
/x]sf] k"mnsf] t];|f] efunfO{ k'ª\j]mz/ elgG5 . k'ª\j]mz/  
:6fd ]g -stamen_ x¿ ldn ]/ ag ]sf ]  x ' G5 .  
k'ª\j]mz/df nfDrf] efu / y}nL h:tf cª\ux¿ x'G5g\ .  
y}nLdf x'g] kx]Fnf] w'nf] h:tf] j:t'nfO{ k/fus0f (pollen 
grains) elgG5 . o;n] k/fu;]rg lj|mofdf ;xof]u u5{ .  
 

4. :qLj]mz/ (Gynoecium) 

:qLj]mz/ k"mnsf] kf]yL cª\u xf] . k'ª\j]mz/eGbf leq 
k"mnsf] l7slar efudf /x]sf] efunfO{ :qLj]mz/ elgG5 .  
:qLj]mz/ sfk{n -carpel_ x¿ ldn]/ ag]sf] x'G5 .  

lrq=4.17

lrq=4.18

lrq=4.19

lrq=4.20

lrq=4.16
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k|To]s :qLj]mz/df tn k'mj]msf] efu, lardf nfDrf] gnL h:tf] efu / dfly  
j]mxL uf]nf] efu x'G5 . :qLj]mz/sf] k'mj]msf] efudf kmn / lap aG5 . k"mnsf 
rf/cf]6} efux¿ Yofnfd; -thalamus_ df cl8Psf x'G5g\ . k|foh;f]  
Yofnfd; tNnf] efudf /x]sf] k]l8l;n -pedicel_ df c8]sf] x'G5 .

lj|mofsnfk 4.12

tkfO“sf] 3/ jf ljBfno j/k/sf k'mn]sf la?jfsf] k"mnx¿sf] glhs hfg'xf];\ . tL 
k"mnx¿sf efux¿ /fd|/L cjnf]sg u/L tnsf] tflnsf sfkLdf ptf/L plrt :yfgdf 
/]hf lrx\g  -Ö_ nufpg'xf];\ .

j|m=;= k"mnsf] gfd kqbn 
-calyx_

Kf'ikbn 
(corolla)

k'ª\j]mz/ 
(androecium)

:qLj]mz/ 
(gynoecium)

1. tf]/Lsf] km"n Ö Ö Ö Ö
2.
3.
4.

kmn / lap (Fruit and seed)

lj|mofsnfk 4.13

x]/f}“, lrgf}“ / 5nkmn u/f}“ M

lrq=4.21

-c_ lrqdf b]vfOPsf dWo] s'g s'g kmn b]Vg'ePsf] 5 <

-cf_ lrqdf b]vfOPsf kmnx¿dWo] s'gdf Pp6f dfq lap x'G5g\ <
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-O_ logLx¿dWo] j'mg j'mg PsbnLo / b'O{bnLo lap ePsf kmn xf]nfg\ <

-O{_ la?jfdf kmnsf] sfd s] xf]nf <

la?jfdf k"mnkl5 kmn aG5 . kmn ljleGg cfsf/, k|sf/sf x'G5g\ . Kfmnleq Ps jf  
PseGbf a9L lap x'G5g\ . w]/}h;f] gofF la?jf lapaf6 aG5 . lapsf] kmUn]F6fcg';f/ 
la?jfx¿ PsbnLo / b'O{bnLo u/L b'O{ yl/sf x'G5g\ .

PsbnLo / b'O{bnLo la?jfx¿ (Monocotyledons and dicotyledons  
plants)

lrq x]/f}“ / 5nkmn u/f}“ M

5nkmnsf nflu k|Zgx¿

-c_  lrqdf b]vfOPsf j'mg j'mg la?jfx¿ b]Vg'ePsf] 5 <

-cf_  j]m ;a} la?jfsf efux¿ p:t} 5g\ <

-O_  j]m oL ;a} la?jfx¿ k"mn k'mNg] la?jf x'g\ <

lrq=4.22

lrq=4.23
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lj|mofsnfk 4.14

lrq 4.12 df b]vfOPsf la?jfx¿dWo] j'mg j'mg k"mn k'mNg] / j'mg j'mg k"mn gk'mNg] 
la?jfx¿ x'g kQf nufpg'xf];\ M

k"mn gk'mNg] la?jf k"mn k'mNg] la?jf

plgpF tf]/L

Kf9f}“ / a'emf}“ M

Rofp, ‰ofp / p k"mn gk'mNg] la?jfx¿ x'g\ eg] Kofh, ds} / j]m/fp k"mn k'mNg] 
la?jfx¿ x'g\ . k"mn k'mNg] la?jfdf klg ljleGgtf kfOG5 . logLx¿df ljleGg 
lsl;dsf kmn, k"mn, kft, 8fF7 / h/f kfOG5g\ . kmnleq x'g] lap klg ljleGg cfsf/ 
k|sf/sf x'G5g\ . To;}n] la?jfx¿ km/s b]lvg'sf] sf/0f ltgLx¿sf] h/f, 8fF7, kft, 
k"mn, kmn / lap leGg lsl;dsf ePsfn] xf] . k"mn k'mNg] la?jfx¿df k"mnaf6 kmn  
aG5 . kmnleq lap x'G5 . lapsf] kmUNofF6f, kftsf] g;f, 8fF7sf] agfj6, h/fsf 
lsl;dcg';f/ la?jfx¿ PsbnLo / b'O{bnLo u/L b'O{ lsl;dsf x'G5g\ .

lap (Seed)

lj|mofsnfk 4.15

p2]Zo M lapsf] cjnf]sg u/L PsbnLo / b'O{bnLodf 5'6\ofpg'xf];\ M

lrq=4.24

lrq=4.25
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cfjZos ;fdu|L

rgf, j]m/fp, dj}m, af]8L, wfg, ux'F, tf]/L, sf]bf], kmfk/, hf} cflbsf lapx¿, ;fgf] 
las/ jf s'g} efF8f], kfgL

ljlw  

pknAw lapnfO { s 'g } ef F8fdf /fVg 'xf ]; \ / kfgLdf sl/a @$ 306f  
lehfpg'xf];\ . kfgLdf leh]sf] lapnfO{ /fd|/L cjnf]sg ug'{xf];\ . cjnf]sg ul/Psf  
cfwf/df lapsf] aflx/L kq tyf kmUnF]6f 5'6\l6P g5'6\l6Psf] klxrfg u/L lbOPsf]
tflnsfsf] plrt :yfgdf /]hf lrx\g -Ö_ nufpg'xf];\ .

j|m= ;=
lapsf ] 

gfd 
lapsf] aflx/L kq kmUn]F6f la?jfsf] ;d"x

  lgl:sPg lgl:sof] g5'6\l6Psf] 5'6\l6Psf] PsbnLo÷ b'O{bnLo lap

1. Tff]/L b'O{bnLo
2.
3.
4.
5.

lgisif{M PsbnLo la?jfsf] lapdf Pp6f dfq kmSn]6f] x'G5 eg] b'O{bnLo la?jfsf] 

lapdf b'O{cf]6f kmUn]F6f x'G5g\ .

Kf9f}“ / a'emf}+

j'mg} la?jfsf] lapdf Pp6f dfq kmUn]F6f -cotyledon_ x'G5, h:t} M wfg, ux'F,  
dj}m, hf}F, gl/jn, j]m/f, e'OFs6x/ cflb . o;/L Pp6f dfq} kmUn]F6f x'g] lap PsbnLo 
xf] . oL la?jfx¿nfO{ PsbnLo la?jf (monocotyledon) elgG5 .

s'g} la?jfsf] lapdf b'O{cf]6f kmUn]F6f x'G5g\, h:t} M rgf, j]m/fp, af]8L, tf]/L cflb . 
oL la?jfnfO{ b'O{bnLo la?jf (dicotyledon) elgG5 .
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cEof;

1.  tn lbOPsf egfO ;xL eP l7s lrx\g -Ö_ / unt eP a]l7s lrx\g 

-x_ nufpg'xf];\ M

 -s_ h/fsf] /ª ;]tf] jf v}/f]] x'G5 .

 -v_ Kfftsf] cfwf/ / Nf]ldgflarsf] efunfO{ k]l6cf]n elgG5 . 

 -u_ hf}F PsbnLo la?jf xf] .

 -3_ ux'Fsf] 8fF7 vFlbnf] x'G5 .

 -ª_ k"mnsf] ;a}eGbf aflx/ /x]sf] efunfO{ kqbn elgG5 .

2. tn lbOPsf zAb 5fgL pko'St sf]7fdf eg'{xf];\ M

 Vff]j|mf]  b'O{ kmUn]F6f Uf'R5]h/f vFlbnf] 8fF7

 hfnLbf/ g;f ;dfgfGt/ g;f Pp6f kmUn]F6f d"n h/f

la?jfsf] efu PsbnLo la?jf b'O{bnLo la?jf

h/f

8fF7

kft

lap

3.  km"nsf efu / ltgsf gfdlar hf]8f ldnfpg'xf];\ M

 -s_ /ª\uLg / cfsif{s efu ufOgf]l;od -gynoecium_ 

 -v_ k"mnsf rf/ cª\u cl8g] :yfg SoflnS; -calyx_   

 -u_ efn] cª\u  k]l6\cf]n -petiole_

 -3_ k"mnsf] xl/of] efu Yofnfd; -thalamus_

 -ª_ kf]yL cª\u PG8«f]l;od -androecium_

   k]l8l;n -pedicel_

   sf]/f]nf -corolla_
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3. lbOPsf] lrq / ljj/0f x]/L kftsf efusf] gfd n]Vg'xf];\ M

   Kfftsf] k}mlnPsf] efu

   8fF7;Fu 6fFl;Psf] Kfftsf] Effu

   Kfftsf] cfwf/ / n]ldgflarsf] efu

   k]l6of]nb]lv kftsf] 6'Kkf;Ddsf] df]6f] g;f

4.  tn lbOPsf k|Zgsf] ;xL ljsNk 5gf]6 ug'{xf];\ M

 -s_ k"mnsf] /ª\uLg cª\u tnsf dWo] s'g efu ldn]/ ag]sf] x'G5 <

  -c_ ;]kn  -cf_ k]6n   

  -O_ :6fd]g -O{_ sfk{n

 -v_ k/fus0f k"mnsf] s'g efudf x'G5 <

  -c_ SoflnS; -cf_ sf]/f]nf  

  -O_ PG8«f]l;od -O{_ ufOgf]l;od

 -u_ k"mn ;fdfGotof sltcf]6f efu ldn]/ ag]sf] x'G5 <

  -c_ @ -cf_ $  -O_ % -O{_ ^

 -3_ kftsf g;fx¿ ;dfgfGt/ ePsf la?jf j'mg s'g x'g\ <

  -c_ af]8L / rgf -cf_ e6df; / dj}m 

  -O_ hf} / wfg -O{_ wfg / df;

 -ª_ lbOPsf] tflnsf cjnf]sg u/L k|Zgsf] pQ/ lbg'xf];\ M

la?jf h/f 8fF7sf] lsl;d Kfftsf] g;f lapsf] kmSn]6f

s Df"n vFlbnf] ;dfgfGt/ Ps

v u'R5] Vff]j|mf] ;dfgfGt/ b'O{

u Df"n vFlbnf] hfnLbf/ b'O{

3 u'R5] Vff]j|mf] hfnLbf/ b'O{

j'mg la?jf b'O{bnLo xf] <

 -c_ s -cf_ v -O_ u -O{_ 3
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5.  tnsf k|Zgsf] pQ/ lbg'xf];\ M

 -s_  d"n h/f / u'R5] h/fsf] lrq agfO{ ltgLx¿lar j'mg} b'O{ leGgtf  
n]Vg'xf];\ .

 -v_ rgfsf] la?jfnfO{ lsg b'O{bnLo la?jf elgG5 < j'mg} b'O{ sf/0f n]Vg'xf];\ .

 -u_ ds} / e6df;sf la?jflar h/f, kft, 8fF7 / lapsf cfwf/df leGgtf 
n]Vg'xf];\ .

 -3_ lrqdf pmv'sf j]mxL efu b]vfOPsf] 5 . lrq cjnf]sg 
u/L tnsf k|Zgsf pQ/ lbg'xf];\ M 

 -c_ lrqdf pv'sf] j'mg j'mg efu b]vfOPsf] 5 <

 -cf_  lrqsf cfwf/df PsbnLo jf b'O{bnLo la?jf s;/L 5'6\ofpg ;lsPnf <

 -O_  pmv'sf] kftsf] g;fsf] lrq sf]/L b]vfpg'xf];\ / g;fsf] :j¿k pNn]v 
ug'{xf];\ .

 -ª_ kftnfO{ la?jfsf] efG5f3/ klg elgG5, lsg xf]nf <

 -r_ k"mnn] j'mg j'mg nIf0fsf] sf/0fn] ubf{ ls/f km6\ofª\u|fnfO{ cfs{lift u5{ <

 -5_ j]m k"mnsf] kqbnn] klg k|sfz ;+Zn]if0f ug{ ;S5 < sf/0f :ki6 kfg'{xf];\ .

 -h_ lbOPsf] k"mnsf] lrq cjnf]sg u/L ;f]lwPsf k|Zgsf] pQ/ n]Vg'xf];\ .

 -c_  k"mnsf] …c / p… efu klxrfg ug'{xf];\ .

 -cf_  …cfÚ efudf kfOg] kx]Fnf] w'nf]n] j'mg k|lj|mofdf efu lnG5 <

 -O_ k"mnsf] …OÚ efu /ª\uLg x'g'sf] kmfObf s] 5 <

 -O{_ k"mnsf] …cfÚ efudf rf]6 nfu]df j]m x'G5 <

 -p_ …O{Ú efun] k"mnsf] j'mg cj:yfdf ;'/Iff u5{ <

O{
p

O
cf

c
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lrq x]/f}“ / 5nkmn u/f}“ M

% hLjg k|lj|mof (Life Process) 

 lrq=5.1

-c_ lrqdf ;hLjx¿n] s'g s'g lj|mofx¿ u/]sf 5g\ <

-cf_ j]m ;a} hgfj/x¿n] Pj}m lsl;dsf vfgf vfG5g\ <

-O_ hLjx¿n] Zjf;k|Zjf; j]msf nflu u5{g\ <

-O{_ af]6la?jf tyf hgfj/n] ;Gtfg s;/L hGdfp“5g\ <

-p_ ;hLjx¿n] z/L/df cfjZos gePsf j:t'x¿ s;/L lgisf;g u5{g\ <

;hLjx¿ hLljt /xgsf nflu vfgfsf] cfjZostf k5{ . ;hLjx¿n] Zjf;k|Zjf; 
lj|mofaf6 clS;hg k|fKt u5{g\ . pSt clS;hgsf dfWodaf6 g} vfB tŒj  
6'j|mfP/ zlSt k|fKt u5{g\ . To:t} hLjnfO{ cgfjZos j:t'x¿ z/L/af6 aflx/ 
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kmfN5g\ . dflg;nufot hgfj/x¿n] cgfjZos kbfy{x¿ h:t} M sfa{g 8fOcS;fO8,  
kl;gf, lk;fa tyf lb;fsf ¿kdf aflx/ kmfNg] u5{g\ . To;} u/L la?jfn] UofF;sf ¿kdf sfa{g 
8fOcS;fO8 / kfgLsf] afkm kmfN5g\ . o;sf ;fy} la?jfn] vf]6f], ud cflb j:t'x¿ kft,  
af]j|mf cflbaf6 aflx/ kmfN5g\ . hLjx¿n] k|hgg lj|mofaf6 cfk"m h:t} ;Gtfg pTkfbg 
u5{g . log} kf]if0f, Zjf;k|Zjf;, lgisf;g, k|hgg cflb k|lj|mof ;~rfng ug{  
z/L/df cfjZos kg]{ tŒj Ps 7fpFaf6 csf]{ 7fpFdf k'¥ofpg] sfo{ kl/jxg lj|mofn] u5{ .  
o;/L hgfj/x¿ tyf la?jfx¿n] afFRgsf nflu lg/Gt/ ¿kdf ug]{ kf]if0f, Zjf;k|Zjf;,  
lgisf;g, kl/jxg / k|hgg h:tf sfo{x¿nfO{ g} hLjg k|lj|mof elgG5 .
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  la?jf / hgfj/x¿df kf]if0f 
-Nutrition in plants and animals_

lj|mofsnfk 5.1

lrq x]/f}“ / 5nkmn u/f}“ M

lrq= 5.2

-c_ xl/of la?jfn] vfgf s;/L agfp“5g\, xf]nf <

-cf_ s] Rofpn] cfkm}“n] vfgf agfp“5 xf]nf <

-O_ ufO{ / l;+xn] vfgf s;/L k|fKt u5{g\ xf]nf <

;+jfb k9f}“ M

-lzIfs sdnf / kf“r sIffsf ljBfyL{ /df / sIff rf/sf ljBfyL{ /f3jlar ePsf] 
s'/fsfgL k9f}F M_

/f3j   M  P /df Û oL ;a} la?jfsf kft lsg xl/of ePsf xf]nfg\ lg <

/df  M  la?jfsf] kftdf xl/ts0f -chlorophyll_ x'G5 . To;}n] ltgLx¿  
xl/of x'G5g\ . xl/ts0fsf] ;xfotfn] la?jfn] vfgf agfpg ;S5 .  
To;}n] la?jfsf] kftnfO{ efG5f 3/ klg elgG5 .

/df  M  P p ˜˜˜ k/af6 sdnf ld; klg cfpFb}x'g'x'Fbf]/x]5, kvf}{+F g x} .

/f3j  M  x'G5 lg . 

/df, /f3j M gd:sf/ ld; Û

sdnf  M  gd:sf/ Û j]m j'm/f ub}{ 5f}F <
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/df, /f3j M xfdLn] la?jfn] vfgf agfpg] tl/sfaf/] 5nkmn ub}{ lyof}+ .

/df  M  la?jfsf] kftdf ePsf] xl/ts0fn] dfq vfgf agfpg] xf] t < 

sdnf  M  cf]xf] Û slt /fd|f] lh1f;f / ;f]wvf]h u/]sf] Û n n j'm/f ub}{ ljBfnolt/ 
hfcf}+F .

/df  M  /f3j Û xl/of la?jfnfO{ vfgf agfpFg kfgL / sfa{g 8fOcS;fO8 UofF; 
klg rflxG5 xf] <

/f3j  M  xf] t lg . t/ kfgL gk/] la?jfn] vfgf agfpg ;Sb}g t <

sdnf  M  xf]Og /f3j Û hldgdf ;l~rt eP/ /x]sf] kfgL la?jfsf h/fn] df6faf6 
;f];]/ lnG5 clg kfgL 8Ff7dfkm{t\ kftdf k'¥ofpF5 . 

/df  M  u'?cfdf Û sfa{g 8fOcS;fO8 UofF; s;/L kftdf k'U5 t <

sdnf  M la?jfsf] kftdf clt ;fgf ;fgf l5b|x¿ x'G5g\ To;nfO{ :6f]df6f -stomata_  
elgG5 . ToxL :6f]df6faf6 sfa{g 8fOcS;fO8 UofF; kftdf k'U5 . 

/df  M  P==. o;/L kf] xl/of la?jfn] ;"o{sf] k|sfzsf] pkl:yltdf sfa{g 
8fOcS;fO8 UofF; / kfgLaf6 vfgf agfpg ;Sg] /x]5 .

sdnf  M  xf], o;/L xl/of la?jfn] cfk}mF vfgf agfpg] k|lj|mofnfO{ k|sfz  
;+Zn]if0f -photosynthesis_ elgG5 . clg cfk}m vfgf agfpg ;Sg] 
xl/of la?jfx¿nfO{  :jkf]ifs -autotrophs_ elgG5 .

/f3j  M  To;f] eP Rofp h:tf la?jfn] t vfgf agfpg ;Sb}gg\ xf]nf clg s;/L 
afFR5g\ t <

/df  M  xf] t lg . Rofpdf xl/ts0f x'Fb}g o:tf xl/ts0f gePsf la?jfn] vfgf agfpg  
;Sb}gg\ xf]Og t u'?cfdf <

sdnf M  xf] t lg . logLx¿n] ;8]un]sf j:t'af6 vfgf k|fKt u5{g\ .
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/f3j  M  v/fof ] , afv|f , dflg;, af3 cflb hgfj/x¿n] klg cfkm \gf ]  
vfgf cfkm} agfpg ;Sb}gg\ xf]Og / Û

sdnf  M  xf], /f3j Û oL hLjx¿ vfgfsf nflu k|ToIf jf ck|ToIf ¿kdf xl/of 
la?jfdf g} lge{/ x'G5g\ . 

/df  M  xf] t Û v;L, afv|f, v/fof], d[u h:tf zfsfxf/L hgfj/n] klg la?jfnfO{ 
vfgfsf ¿kdf k|of]u u5{g\ .

/f3j  M  cF Tf lg Û lrt'jf, af3, l;+x, :ofn h:tf df+;fxf/L hgfj/n] eg] afv|f,  
v/fof], d[u cflbnfO{ cfxf/f agfpF5g\ . 

/df  M  o:t} dflg;, sfu, la/fnf] h:tf ;j{xf/L hLjx¿ klg k|ToIf jf ck|ToIf ¿kdf  
xl/of la?jfdf g} lge{/ ePsf x'G5g\ .

sdnf  M  o;/L xl/ts0f gePsf la?jf / cfkm\gf] z/L/df vfgf agfpg g;Sg] 
hgfj/x¿nfO{ k/kf]ifs -heterotrophs_ elgG5 . 

/df  M  P Û :jkf]ifs / k/kf]ifssf af/]df t aNn kf] a'lemof] .

/f3j  M  ljBfno klg cfOk'u]5 . d]/f] lh1f;f d]6fOlbg'ePsfdf lbbL / u'?cfdfnfO{ 
wGojfb .

lrq x]/f}“ / 5nkmn u/f}“ M

lrq=5.3

-c_  lrqdf af0f lrx\gn] s] a'emfp“5 <
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hLjx¿n] vfgfaf6 zlSt k|fKt u5{g\ . ToxL zlStaf6 z/L/nfO{ cfjZos ljleGg 
kf]if0f, lgisf;g, Zjf;k|Zjf;, kl/jxg / k|hgg h:tf hLjg k|lj|mofx¿ ;~rfng 
x'G5g\ . z/L/df tL sfo{x¿ ;~rfng eO/xgfn] g} ;a} k|sf/sf hLjx¿ afFRg ;Dej 
ePsf] xf] . hLjx¿n] vfgf k|fKt ug]{ j|mddf xl/of] jg:klt jf :jkf]ifsnfO{ zfsfxf/Ln] 
vfP/ zlSt k|fKt u5{g\ . zfsfxf/L hLjx¿nfO{ ;j{xf/L / df+;fxf/L hLjx¿n] vfP/ 
zlSt k|fKt u5{g\ . o;/L hLjx¿sf] kf]if0f k|lj|mofdf xl/of jg:klt / hLjx¿lar 
k|ToIf jf ck|ToIf ¿kdf cGt/;DaGw /x]sf] x'G5 . 

la?jf / hgfj/x¿df Zjf;k|Zjf; (Respiration in plants and 
animals)

lrq x]/f}“ / 5nkmn u/f}“ M

k|Zgx¿

-c_  xl/of jg:kltn] j'mg 

k|lj|mofsf nflu sfa{g 

8 f OcS; fO8 Uo f “ ; 

lnG5g\ <

-cf_  la?jf / hgfj/n] j'mg 

k|lj|mofdf clS;hg lng] 

/ sfa{g 8fOcS;fO8 

Uof; kmfN5g\ < lrq=5.4

;a} ;hLjnfO{ ;f; k]mg{ clS;hg UofF; rflxG5 . ;a} k|sf/sf la?jf / hgfj/x¿n] xfjfdf  
/x]sf] clS;hg lnG5g\ . df5f tyf kfgLdf kfOg] la?jfx¿n] kfgLdf 3'lnP/  
/x]sf] clS;hg lnG5g\ . Zjf;k|Zjf; k|lj|mofaf6 k|fKt u/]sf] clS;hg hLjsf]  
z/L/sf] ;Dk"0f{ efudf k'U5 . clS;hgåf/f vfB tŒj 6'j|mfO{ sfa{g8fOcS;fO8, 
kfgL / zlSt pTkGg x 'G5 . o;/L k | fKt zlStaf6 ;hLjdf kf ] i f0f , 
lgisf;g, Zjf;k|Zjf;, kl/jxg / k|hgg h:tf hLjg k|lj|mofx¿ ;~rfng  
eO/x]sf x'G5g\ .   

clS;hg

sfj{g 8fOcS;fO8



  lj1fg tyf k|ljlw, sIff %                              111

hgfj/x¿sf ;f; lng] cª\ux¿

ljleGg Hfgfj/x¿df ;f; lng] cª\u km/s km/s x'G5g\ . df5f tyf r]kfufF8fn] 
luN;af6, dflg; tyf cGo ljsl;t hLjx¿n] kmf]S;f]af6, ls/fx¿n] :kfO/fsN;af6, 
Eofu'tfn] kfgLdf /xFbf 5fnfaf6 clS;hg lng] / sfa{g 8fOcS;fO8 kmfNg] u5{g\ 
h;nfO{ ;f; k]mg'{ -breathing_ elgG5 . o;/L hLjx¿sf] z/L/df clS;hgåf/f 
vfB tŒj 6'j|mfO{ sfa{g 8fOcS;fO8, kfgL / zlSt lgsfNg] k|lj|mofnfO{ Zjf;k|Zjf; 
k|lj|mof -respiration_ elgG5 .

 lrq 5.5 Hfgfj/x¿sf ;f; lng] cª\ux¿

Hfgfj/x¿nfO{ sfa{g 8fOcS;fO8sf] cfjZostf kb}{g t/ la?jfnfO{ k|sfz  
;+Zn]if0f lj|mofsf nflu sfa{g 8fOcS;fO8 UofF; cfjZos k5{ . o;/L ;Dk"0f{ hLjx¿n] 
Zjf;k|Zjf; k|lj|mofdf kmfn]sf] sfa{g 8fOcS;fO8sf] k'gM k|of]u xl/of la?jfx¿n] 
k|sfz ;+Zn]if0f lj|mofsf nflu u5{g\ . k|sfz ;+Zn]if0f lj|mofkZrft\ k'gM clS;hg 
UofF; xfjfdf kmflnG5 . o;/L jftfj/0fdf clS;hg / sfa{g 8fOcS;fO8 UofF;sf] 
;Gt'ng sfod x'g'sf ;fy} hgfj/ / la?jfx¿sf] hLjg k|lj|mof rln/xG5 .

la?jf / hgfj/x¿df kl/jxg (Internal transport in plants and animals)

lrq x]/f}“ / 5nkmn u/f}“ M

la/fdLnfO{ ;nfOg kfgL r9fPsf] la?jfn] kfgL / vfB tŒj lnPsf] la?jfn] a9L ePsf] kfgL kmfn]sf]

 lrq=5.6
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;hLjx¿ afFRgsf nflu vfgf, kfgL, clS;hg tyf cGo pkof]UfL kbfy{x¿  
z/L/leqsf Ps 7fpFaf6 csf]{ 7fpFdf k'¥ofpg'kg]{ x'G5 . vfB tŒjx¿ z/L/sf ljleGg 
efu;Dd / cgfjZos ljsf/ j:t'x¿ lgisf;g ug]{ cª\u;Dd k'¥ofpg] h:tf sfo{ klg  
k5{g\ . la?jfx¿df h/fn] df6faf6 ;f];]sf] kfgL, vfB tŒj 8fF7 x'Fb} kft;Dd  
k'¥ofpF5 . o;/L g} xl/of kftdf k|sfz ;Zn]if0f k|lj|mofaf6 ag]sf] vfgf k]ml/ kftsf] 
8fF7 x'Fb} cGo dl;gf gnLx¿åf/f la?jfsf] xfFuf, kft, k"mn, kmn / h/f h:tf ljleGg 
efudf k'U5 . ljsl;t hgfj/x¿df kl/jxgsf] sfd /utn] u5{ . o;/L z/L/leq 
vfgf, kfgL, clS;hg vfB tŒj / cgfjZos ljsf/ j:t'x¿ cf];f/ k;f/ ug]{ 
k|lj|mofnfO{ kl/jxg -Internal transportation_ elgG5 .

k|of]ufTds lj|mofsnfk 5.5
p2]Zo M la?jfsf] sf08af6 kfgL / vlghsf] kl/jxg 
k|bz{g ug{ 

cfjZos ;fdu|L M sfFr jf Knfl:6ssf] Pp6f lunf; 
jf ljs/, /ftf] jf lgnf] d;L, 8fF7 ePsf] Pp6f  
;]tf] km"n

ljlw

Pp6f sfFrsf] lunf; jf ljs/ lng'xf];\ . To;df cfwf kfgL /fVg'xf];\ . s]xL yf]kf  
/ftf] d;L /fVb} xNnfP/ 3f]Nb} hfg'xf];\ .

kfgLsf] /ª uf9f /ftf]df kl/jt{g geP;Dd d;L /fVb} hfg'xf];\ . ;]tf] /ªsf] km"nsf] 
8fF7 lunf;sf] /ª\uLg kfgLdf 8'afpg'xf];\ . pSt ;fdu|LnfO{ grnfO{ b]lvg] 7fpFdf  
/fVg'xf];\ . pSt ;dokl5 km"nsf] 8fF7 / k"mnsf] /ªdf cfPsf] kl/jt{gnfO{ cjnf]sg 
ug'{xf];\ / lbOPsf] tflnsf eg'{xf];\ .

cjnf]sg

   ;do       km"nsf] /ªdf cfPsf] kl/jt{g

Ps 306fkl5

b'O{ 306fkl5

tLg 306fkl5

rf/ 306f kl5

lrq=5.7
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lgisif{

kfgLdf 3'lnP/ /x]sf kbfy{x¿ klg kfgL;Fu} 8fF7af6 k"mndf k'U5g\ . 

la?jf / hgfj/df lgisf;g (Excretion in plants and animals)

lj|mofsnfk 5.6 

laxfgsf] ;dodf 3/sf] udnf jf 3/sf] au}Frf jf km"naf/L jf s/];faf/Ldf ePsf 
ljleGg la?jfx¿sf] cjnf]sg ug'{xf];\ . lrqdf b]vfOPsf] h:t} la?jfsf kftdf kfgLsf 
yf]kf b]Vg'eof] < kfgLsf yf]kf s;/L b]lvPsf xf]nfg\ < sIffdf 5nkmn ug'{xf];\ .

lj|mofsnfk 5.7

tnsf] lrqdf b]lvPsf] h:t} tkfO“n] s'g} hgfj/ / la?jfaf6 lgisf;g ePsf] b]Vg' 
ePsf] 5 < ;"rL agfO{ sIffdf k|:t't ug'{xf];\ .

lrq 5.9 M la?jf / hgfj/x¿df lgisf;g

k9f}“ / a'emf}“

ljleGg hLjg k|lj|mof ;~rfng x'Fbf ;hLjsf] z/L/leq cgfjZos ljsf/ j:t'x¿  
k}bf x'G5g\ . hgfj/n] z/L/sf ljsf/ j:t'x¿ lb;f, lk;fa, sfa{g 8fOcS;fO8, 
kl;gf cflbsf ¿kdf aflx/ kmfN5g\ . la?jfdf x'Gf] lgisf;g k|lj|mofx¿ eg] 
Zjf;k|Zjf; lj|mofdf sfa{g 8fOcS;fO8 kmfNg', k|sfz ;+Zn]if0f lj|mofdf clS;hg 

lrq=5.8 Kfftaf6 lgisf;g
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UofF; kmfNg', la?jfnfO{ a9L ePsf] kfgL kftaf6 kmfNg', vf]6f] / rf]k lg:sg' cflb  
x'g\ . oL cgfjZos ljsf/ j:t'x¿nfO{ ;hLjn] z/L/ aflx/ kmfNg] k|lj|mofnfO{ g} 
lgisf;g -Excretion_ elgG5 .

ljrf/0fLo k|Zg

cTolws udL{df dflg;sf] z/L/df kl;gf cfpg'sf] sf/0f s] xf]nf <

kl/of]hgf sfo{ 5.3

p2]Zo M la?jfsf kftaf6 kfgL aflx/ ˆofs]sf] k|bz{g ug{ 

cfjZos ;fdu|L M udnfdf ePsf x'ls{/x]sf] la?jf, kf/bz{s Knfl:6ssf] 
emf]nf, ;]nf] 6]k

ljlw M udnfsf ePsf] Pp6f la?jf lng'xf ];\ . la?jfnfO{  
kf/bz{s kftnf] Knfl:6s emf]nfn] /fd|/L 5f]Kg'xf];\ . pSt la?jfnfO{ 
8fF7sf] efudf Rofk]/ 6]ksf] dbtn] Knfl:6s emf]nfleq aGb 
uGf'{xf];\ . ca la?jfnfO{ /fd|/L 3fd nfu]sf 7fpFdf b'O{tLg 306f  
/fVg'xf];\ . b'O{tLg 306fkl5 pSt la?jfnfO{ cjnf]sg u/L k|fKt glthf / To;sf] 
sf/0fnfO{ tnsf] tflnsfdf eg'{xf];\ .

cjnf]sg tflnsf 

j|m=;= kl/jt{g sf/0f

1.
2.

lgisif{

la?jfn] h/faf6 df6fdf ePsf] kfgL ;f]:5 . pSt kfgL sf08 x'Fb} ================ 
df k'U5 . kftdf ePsf dl;gf l5b|x¿ -:6f]df6f_ af6 la?jfnfO{ a9L ePsf] kfgL 
============ sf ¿kdf aflx/ xfjfdf lg:sG5 .

o;/L la?jfsf] kftdf ePsf cToGt dl;gf l5b| -:6f]df6f_ af6 kfgL afkmsf ¿kdf 
aflx/ km\ofFSg] k|lj|mofnfO{ pT:j]bg -transpiration_ elgG5 .

lrq 5.10
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lj|mofsnfk 5.8

la?jf / hgfj/x¿sf] lgisf;g ug]{ cª\u / ljsf/ j:t' tnsf] tflnsfdf eg'{xf];\ M

la?jfx¿sf 

lgisf;g ug]{ cª\u
ljsf/ j:t'

hgfj/x¿sf 

lgisf;g ug]{ cª\u
ljsf/ j:t'

kft a9L ePsf] kfgL kmf]S;f] sfa{g 8fOcS;fO8

sf08 5fnf

ljrf/0fLo k|Zg

la?jf gePsf 7fpFdf eGbf la?jfx¿ ePsf 7fpFdf a:bf zLtn dx;'; x'G5, lsg <

la?jf / hgfj/df ;Gtfg pTkfbg (Reproduction in plants and 
animals)

lrq x]/f}“ / 5nkmn u/f}“ M

lrq 5.11 la?jf / hgfj/df ;Gtfg pTkfbg

k|Zgx¿  

-c_  lrqdf b]vfOPsf] h:t} s'g s'g hgfj/n] km'naf6 aRrf sf]/n]sf] / k|ToIf aRrf 

hGdfPsf] b]Vg'ePsf] 5 <

-cf_  cf“ksf] sf]ofaf6 gof“ la?jf pd|]sf] b]Vg'ePsf] 5 <

-O_  cf“k h:t} cGo s'g s'g la?jfx¿ lapaf6 pd|G5g\ <
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-O{_  tf]/Lsf] lapaf6 gof“ la?jf s;/L aG5 xf]nf <

-p_  cfn', Kofh, cb'jf, n;'gaf6 gof“ la?jf s;/L aG5 xf]nf <

k9f}“ / hfgf}“ M

tf]/Lsf] af]6af6 lap pTkfbg x'G5 . To; lapaf6 k]ml/ tf]/Lsf] la?jf aG5 . 
;'Gtnfsf] af]6df ;'Gtnf g} kmN5 . To;}u/L r/f, uf]xL, ;k{, Eofu'tf, df5f /  
ls/fx¿n] k'mn kf5{g \ / k'mnaf6 ;Gtfg lg:sG5g\ . dflg;, j'mj 'm/,  
la/fnf], d';f, xfQL cflb hgfj/x¿n] cfk"m h:t} hLjnfO{ hGdfpF5g\ . o;/L 
;hLjx¿n] cfˆgf] hfltsf] j+z sfod /fVg cfk"m h:t} hLjnfO{ pTkfbg ug]{ sfo{nfO{ 
;Gtfg pTkfbg -Reproduction_ elgG5 . 

lj|mofsnfk 5.9

tn lbOPsf hLjg k|lj|mofx¿ la?jf / hgfj/x¿df s;/L x'G5 < leGgtf tflnsfdf 
eg'{xf];\ .

j|m=;= hLjg k|lj|mof la?jfdf hgfj/df

1. kf]if0f xl/of la?jfn] vfgf 
cfkm}F agfpF5g\ .

hgfj/x¿ vfgfsf nflu jg:klt 
tyf cGo hgfj/df e/ k5{g\ .

2. Zjf;k|Zjf;
3. lgisf;g
4. kl/jxg
5. ;Gtfg pTkfbg
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cEof;

1.  tn lbOPsf egfO ;xL eP l7s lrx\g -Ö_ / unt eP a]l7s lrx\g 

-x_ nufpg'xf];\ M

 -s_  clS;hg gePdf ;hLjx¿n] vfgfaf6 zlSt k|fKt ug{ ;Sb}gg\ .

 -v_  la?jfn] Zjf;k|Zjf; ubf{ sfa{g 8fOcS;fO8 lnG5 / clS;hg kmfN5   .

 -u_  ;hLjx¿n] cfk"m h:t} ;Gtfg pTkfbg ug]{ k|lj|mofnfO{ k|hgg elgG5 .

 -3_  df5fn] kfgLdf 3'n]/ /x]sf] clS;hg lnG5 .

 -ª_ la?jfn] kftaf6 vf]6f] lgisf;g u5{ .

2.   vfnL 7fp“df ldNg] zJb eg'{xf];\ M

 /ut, sfa{g 8fOcS;fO8, pT:j]bg, clS;hg, km'n

 -s_  ;hLjx¿ Zjf;k|Zjf; k|lj|mofdf ========== lnG5g\\ / =========== kmfN5g\ .

 -v_  df5f, Eofu'tf h:tf hgfj/x¿n]======== kf/]/ ;Gtfg pTkfbg u5{g\ .

 -u_  la?jfsf] kftaf6 kfgL lg:sg] k|lj|mofnfO{============elgG5 . 

 -3_  k|sfz ;+Zn]if0f lj|mofdf la?jfn]========== UofF; lnG5 / ========== kmfN5 .

 -ª_  hgfj/x¿df ================= sf dfWodaf6 kl/jxg lj|mof x'G5 .

3.   ;xL ljsNk 5fGg'xf];\ M

 -s_  ls/fx¿n] s]af6 ;f; km]5{g\ <

  -c_ :kfO/fsN; -cf_ kmf]S;f] 

  -O_ 5fnf  -O{_ luN;

 -v_  ;hLjn] cgfjZos ljsf/ j:t'nfO{ kmfNg] k|lj|mofnfO{ s] elgG5 <

  -c_ Zjf;k|Zjf;  -cf_ k|sfz ;+Zn]if0f 

  -O_ k|hgg   -O{_ lgisf;g
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 -u_ tnsf dWo] aRrf hGdfP/ ;Gtfg pTkfbg ug]{ hLj s'g xf] <

  -c_ r/f  -cf_ uf]xL 

  -O_ ;k{  -O{_ la/fnf]

 -3_  ;fwf/0ftof la?jfsf] s'g efuaf6 pT:j]bg lj|mof x'G5 <

  -c_ h/f  -cf_ sf08 

  -O_ kft      -O{_ km"n

 -ª_  ;hLjx¿nfO{ clS;hg UofF; lsg rflxG5 <

  -c_ lgisf;g k|lj|mofdf ;xof]u ug{ 

  -cf_ kl/jxg k|lj|mofdf ;xof]u ug{ 

  -O_ ;Gtfg pTkfbg ug{ 

  -O{_ vfgfaf6 zlSt pTkfbg ug{ 

4.  tnsf k|Zgsf] pQ/ lbg'xf];\ M

 -s_  hLjg k|lj|mof eg]sf] s] xf] <

 -v_  ;hLjdf x'g] hLjg k|lj|mofx¿ s] s] x'g\ <

 -u_  la?jfn] s] s] s'/f lgisf;g u5{ <

 -3_  s] ;a} la?jfn] cfkm}F vfgf agfpg ;S5g\ < sf/0f;lxt n]Vg'xf];\ .

 -ª_  :jkf]ifs / k/kf]ifslar s'g} b'O{cf]6f km/s n]Vg'xf];\ .

 -r_  ;f; km]g{' / Zjf;k|Zjf; ug{' eg]sf] km/s km/s s'/f x'g\ < cfˆgf] ljrf/ 
n]Vg'xf];\ .

 -5_  xfdLnfO{ 6fpsf] b'Vbf, k]6 b'Vbf jf z/L/sf cGo efudf la;Grf] x'Fbf 
d'vaf6 g} cf}ifwL vfG5fF} . xfd|f] z/L/df x'g] s'g k|lj|mofn] b'v]sf] 7fpF;Dd 
cf}ifwL k'u]/ lgsf] kf5{ xf]nf, JofVof ug{'xf];\ .
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 e]g]u/ kfgL 9'ª\uf gfO6«f]hg clS;hg

 rsn]6 sf7 t]n k]lG;n

 lstfa b'w ds{/L bf“t

 sf“Oof] sk h'; afbn

^ kbfy{  (Matter) 

xfd|f j/k/ ljleGg lsl;dsf j:t' kfOG5g\ . s'g} j:t' z'4 ¿kdf kfOG5g\ eg] s'g} 
j:t' cz'4 ¿kdf /x]sf x'G5g\ . s'g} Ps lsl;dsf j:t'df cGo j:t'x¿ ldl;g 
hfFbf pSt j:t' cz'4 aG5 . o:tf cz'4 j:t'x¿nfO{ ld>0f elgG5 . xfd|f j/k/ kfOg] 
ljleGg lsl;dsf j:t'dWo] lk08 ePsf / 7fpF cf]u6\g] j:t'nfO{ kbfy{ elgG5 . kbfy{ 7f];, 
t/n / UofF; cj:yfdf /x]sf x'G5g\ . 7f];,  t/n  / UofF;sf ef}lts u'0fx¿ km/s km/s 
x'G5g\ . kbfy{nfO{ Ps cj:yfaf6 csf]{ cj:yfdf kl/jt{g ug{ tfksf] cfjZostf k5{ .

lrq=6.1
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kbfy{sf] kl/ro (Introduction to matter)

lj|mofsnfk 6.1 

Pp6f jf6/6«kmdf lunf; /fvL pSt 
lunf;df kfgL eg{'xf];\ . Pp6f ;fgf] 
9'ª\ufnfO{ wfufn] af“Wg'xf];\ / e/L 
kfgL ePsf] lunf;df 8'afpg'xf];\ . 
lunf;df 9'ª\uf 8'afPkl5 kfgL lsg  
kf]lvPsf] xf]nf < sIffdf 5nkmn ug{'xf];\ .

lj|mofsnfk 6.2

Pp6f lunf;df kfgL e/L x'g] u/L eg{'xf];\ . ca o;df cem} kfgL 
yKg'xf];\ . yk]sf] kfgL lsg kf]lvPsf] xf]nf, 5nkmn ug{'xf];\ .

lj|mofsnfk 6.3

Pp6f a]n'g lng'xf];\ . d'vn] a]n'gdf xfjf eg{'xf];\ . s]  
a]n'gsf] cfsf/ kl/jt{g eof] < o:tf] lsg ePsf]  
xf]nf < sIffdf 5nkmn ug{'xf];\ . 

lj|mofsnfk 6.1, 6.2 / 6.3 af6 xfdLn] 9'ª\uf, kfgL 
/ xfjfn] 7fp“ cf]u6\5 eGg] s'/f yfxf kfof}“ . xfd|f]  
j/k/sf c¿ s] s] j:t'n] 7fp“ cf]u6\5g\ xf]nf < s] xfd|f] 
j/k/sf ;a} j:t'n] 7fp“ cf]u6\5g\ xf]nf t < sIffdf 
5nkmn ug{'xf];\ .  

xfd|f] j/k/ kfOg] 7fp“ cf]u6\g] j:t'sf lk08 klg x'G5g\ . o;/L s'g} klg lk08 ePsf 
/ 7fp“ cf]u6\g] ;Dk"0f{ j:t'nfO{ kbfy{ elgG5 . 9'ª\uf, 6]a'n, xfjf, kfgL, jg:klt, 
hgfj/ cflb kbfy{sf pbfx/0f x'g\ . k|sfz, tfk, Wjlg, 5fof cflbn] eg] 7fp“  
cf]u6\b}gg\ / logLx¿sf] lk08 klg x'“b}g t;y{ logLx¿ kbfy{ xf]Ogg\ .

lrq=6.2

lrq=6.3

lrq=6.4
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kbfy{sf ef}lts u'0fx¿ -Physical properties of matter_

lj|mofsnfk 6.4

tkfO{“sf] sIffdf ePsf kbfy{ klxrfg ug{'xf];\ / tnsf] tflnsfsf cfwf/df  
ltgLx¿sf u'0f kQf nufpg'xf];\ M

kbfy{sf] gfd
s'g cfsf/df 
5 <

cfotg gfKg ;lsG5 
ls ;lsFb}g <

vf“b\g ;lsG5 
ls ;lsFb}g <

aU5 ls aUb}g <

z}Ifl0fs kf6L

lrq=6.5

lj|mofsnfk 6.5

Pp6f ljs/, Pp6f af]tn, Pp6f lunf; 
/ Pp6f d]hl/ª l;lnG8/ lng'xf];\ . 
ljs/df kfgL lng'xf];\ . o;nfO{ 
kfn};“u af]tn, sk, lunf; / d]hl/ª 
l;lnG8/df vGofpg'xf];\ . k|To]s  
rf]l6 kfgLsf] cfsf/ / cfotgdf s] s]  
kl/jt{g cfof] 5nkmn ug{'xf];\ . 

o; k|of]uaf6 t/nsf] lglZrt  ========= x'G5 t/ lglZrt ============== x'Fb}g eGg] 
lgisif{ lgsfNg ;lsG5 .

lj|mofsnfk 6.6

s'g} Pp6f 7f]; j:t' lng'xf];\ . Pp6f Knfl:6ssf] af]tndf kfgL eg{'xf];\ . Pp6f  
a]n'gdf xfjf eg{'xf];\ . ca kfn}kfnf] 7f]; j:t', kfgL el/Psf] af]tn / xfjf  
el/Psf] a]n'gnfO{ lyRg'xf];\ . s'g s'g j:t'nfO{ lyr]/ vf“b\g jf cfsf/ kl/jt{g ug{ 

;Sg'eof] < sIffdf 5nkmn ug{'xf];\ .

o; k|of]uaf6===============/================vfFb\g ;lsFb}g t/ ====================nfO{ vfFb\g 
;lsG5 eGg] lgisif{ lgsfNg ;lsG5 .
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lj|mofsnfk 6.7

Pp6f lstfa, Ps lunf; kfgL, l;Gs]w'k lng'xf];\ . ca lstfanfO{ 6]a'naf6  
v;fNg'xf];\ . lunf;df ePsf] kfgLnfO{ clnslt le/fnf] 7fp“df vGofpg'xf];\ .  
l;Gs]w'knfO{ afNg'xf];\ . oL ;a} lj|mofsnfksf] cjnf]sg ug{'xf];\ . s'g kbfy{ aUof] / 
s'g kbfy{ au]g < 5nkmn u/L lgisif{ lgsfNg'xf];\ . 

o; k|of]uaf6===============aUb}g . ============== aU5 / =====================km}nG5 eGg] 
lgisif{ lgsfNg ;lsG5 .

lj|mofsnfk 6.8

l3p, kfgL, lUnl;l/g / dxnfO{ ;dfg dfqfdf lnO{ Pp6} ;txdf kfn}kfnf]  
aufpg'xf];\ . cjnf]sgaf6 cfPsf] glthfsf af/]df sIffdf 5nkmn ug{'xf];\ .

o; k|of]uaf6 km/s km/s t/n kbfy{sf] == ===============u'0f km/s km/s x'G5 eGg] 
lgisif{ lgsfNg ;lsG5 .

lj|mofsnfk 6.9

Pp6f ljs/df kfgL lng'xf];\ . To;df clnslt cNsf]xn jf leg]u/ ld;fpg'xf];\ . 
To:t} csf]{ ljs/df klg kfgL lng'xf];\ / clnslt t]n ld;fpg'xf];\ . cjnf]sgaf6 
cfPsf] glthfsf af/]df sIffdf 5nkmn ug{'xf];\ .

o; k|of]uaf6 t/n kbfy{sf Pscsf{df =========== u'0f km/s km/s x'G5 eGg] lgisif{ 
lgsfNg ;lsG5 .

7f]; kbfy{sf ef}lts u'0fx¿

1. 7f]; kbfy{sf] lglZrt cfsf/ / cfotg x'G5 .

2. logLx¿nfO{ vfFb\g ;lsFb}g .

3. logLx¿ s8f x'G5g\ To;}n] aUb}gg\ .

ljrf/0fLo  k|Zg

:kGh jf kmf]d (Sponge or foam) 7f]; eP klg vfFb\g ;lsG5, lsg xf]nf <
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t/n kbfy{sf ef}lts u'0fx¿

1. t/n kbfy{sf] lglZrt cfsf/ x'Fb}g t/ lglZrt cfotg x'G5 .

2. logLx¿nfO{ vfFb\g ;lsFb}g .

3. logLx¿ s8f gx'g] ePsfn] ;lhn} aU5g\ t/ km/s km/s t/nsf] aUg] u'0f 
km/s km/s x'g ;S5 .

4. logLx¿sf] Pscsf{df ldl;g] u'0f km/s km/s x'G5 .

ljrf/0fLo  k|Zg

afn'jf dflyaf6 tn vGofpFbf aU5 clg h'g efF8fdf /fVof] ToxL cfsf/ lnG5 . 
afn'jf 7f]; xf]ls t/n xf], lsg <

Uof“; kbfy{sf ef}lts u'0fx¿

1. UofF;sf] lglZrt cfsf/ / cfotg x'Fb}g .

2. o;nfO{ vfFb\g ;lsG5 . 

3. of] s8f x'Fb}g To;}n] ;lhn} axG5 .

ljrf/0fLo  k|Zg

af:gfbf/ j:t' jf kkm{\o'dsf] af]tn kf]lvPdf k'/} sf]7f af:gfbf/ x'G5, lsg xf]nf <

lj|mofsnfk 6.10

dflysf 7f];, t/n / Uof“;;DaGwL lj|mofsnfksf cfwf/df ltgLx¿df ePsf ef}lts 
u'0fx¿sf] leGgtfsf] rf6{ tnsf] tflnsfdf lbOP h:t} u/L k"/f ug{'xf];\ M

j|m=;= leGgtfsf cfwf/ 7f]; kbfy{ t/n kbfy{ Uof“; kbfy{

1. cfsf/
2. cfotg
3. aUg], axg] u'0f
4. ldl;g] u'0f
5. s8fkg
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tfkn] kbfy{df kfg]{ c;/x¿ (Effects of heat on matter)

lrq cjnf]sg u/L tnsf k|Zgdf 5nkmn ug{'xf];\ M

 lrq -s_         lrq -v_       lrq -u_

k|Zg

-c_  lrq s, v / u df kbfy{sf s0fx¿sf] cj:yf s:tf] b]lvG5 <

-cf_  lrq s, v / u dWo] s'g 7f];, s'g t/n / s'g Uof“; xf]nfg\ <

-O_  lrq s af6 v sf] cj:yfdf / lrq u af6 v sf] cj:yfdf n}hfg s] ug{'k5{ 

xf]nf <

7f];, t/n / UofF; u/L kbfy{ tLg cj:yfdf kfOG5 . ;a} kbfy{ ;fgf ;fgf s0faf6 
ag]sf x'G5g\ . 7f]; kbfy{sf s0fx¿ Pscsf{df 6fFl;P/ /x]sf x'G5g\ cyf{t\ s0fx¿sf 
lardf b'/L Psbd} sd x'G5 . logLx¿sf s0fx¿sf lardf cfsif{0f zlSt w]/}  
x'G5 . 7f]; kbfy{sf] eGbf t/n kbfy{sf s0fx¿ Pscsf{;Fu 6f9f /x]sf x'G5g\ . 
logLx¿ larsf] cfsif{0f zlSt 7f]; kbfy{sf] eGbf sd x'G5 . To:t} u/L 7f]; /  
t/neGbf UofF; kbfy{sf s0fx¿ Pscsf{;Fu 6f9f /x]sf x'G5g\ . To;}n] logLx¿larsf] 
cfsif{0f zlSt klg sd x'G5 .

kl/of]hgf sfo{

s0fx¿sf] cj:yf :ki6 x'g] u/L s'g} u]8fu'8L jf :yfgLo :t/df kfOg] ;fgf], dl;gf] 
h'g;'s} j:t'nfO{ s0fsf ¿kdf k|of]u u/]/ kbfy{sf] 7f];, t/n / Uof“; cj:yfsf] gd'gf 
agfO{ sIffdf k|bz{g ug{'xf];\ . 

lrq=6.6 kbfy{df s0fx¿sf] cj:yf
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lj|mofsnfk 6.11

kfgL, sk'/, d}g, l3pdWo] pknAw ePsf kbfy{ lnP/ ltgLx¿nfO{ ttfpg'xf];\ /  
km]l/ lr:ofpg'xf];\ . pSt sfo{ ubf{ s:tf] kl/jt{g cfof] < cjnf]sg ug{'xf];\ .  
cjnf]sgaf6 cfPsf] glthfsf af/]df sIffdf 5nkmn ug{'xf];\ .

o; k|of]uaf6============n] kbfy{sf] cj:yf kl/jt{g ug{ ;S5 eGg] lgisif{ lgsfNg 
;lsG5 .

kbfy{sf tLg cj:yfnfO{ Psaf6 csf{df kl/0ft ug{ ;lsG5 . a/kmnfO{  
kfgLdf, kfgLnfO{ afkmdf, k'gM afkmnfO{ kfgLdf / kfgLnfO{ a/kmdf kl/0ft ug{  
;lsG5 . o;sf nflu tfk zlStsf] cfjZostf k5{ . logLx¿nfO{ ttfP/ jf lr:ofP/ 
Ps cj:yfaf6 csf]{ cj:yfdf kl/0ft ug{ ;lsG5 . tfk lbFbf 7f]; j:t'sf s0fx¿sf] 
sDkg x'g yfN5 / logLx¿larsf] cfsif{0f zlSt sdhf]/ eP/ Pscsf{af6 5'6]/ 
hfg yfN5 / j:t' t/n cj:yfdf kl/0ft x'G5 . o;/L tfk zlSt lg/Gt/ lbO/xFbf 
s0fx¿ cem} 6f9f k'U5g\ / UofF; cj:yfdf kl/0ft x'G5 .

ljrf/0fLo k|Zg

hf8f] dlxgfdf x':;' nfUg' / kfgL kbf{ slxn]sfxLF cl;gf emg{'sf] sf/0f s] xf]nf <

lj|mofsnfk 6.12

lrqdf b]vfOPsf] h:t} u|]e:ofG8sf] l/ª / an 
-Gravesand’s Ring and Ball) lng'xf];\ . 
annfO{ l/ªleq l5/fpg] sf]l;; ug{'xf];\ . an  
l/ª leq l5 ¥o f ]  ls l5/ ] g  cjn f ]sg  
ug{'xf];\ . ca annfO{ tfksf] ;|f]t k|of]u u/L  
s]xLa]/ ttfpg'xf];\ / k'gM l/ªleq l5/fpg]  
sf]l;; ug{'xf];\ . an l/ªleq l5¥of] ls l5/]g  
cjnf]sg ug{'xf];\ .

o; k|of]uaf6 tfkn] 7f]; kbfy{sf] ======================== a9fpF5 eGg] lgisif{ lgsfNg 
;lsG5 .

lrq=6.7
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lj|mofsnfk 6.13

Pp6f /fpG8 a6d k\mnf:sdf kfgL lncf}“ .  
kfgLnfO{ /ª\uLg agfpg s]xL yf ]kf 
/ftf] jf lgnf] d;L /fvf} “ . ss{df 
Soflkn/L gnL l5g]{ u/L Kjfn agfcf}“ / 
/fpG8 a6d k\mnf:ssf] /ª\uLg kfgLdf 
8'Ag] u/L ldnfcf}“ . Soflkn/L gnLdf  
/ª\uLg kfgL sxf“;Dd 5 lrx\g nufcf}“ . ca  
/fpG8 a6d k\mnf:snfO{ tfksf] ;|f]t k|of]u u/L ttfcF}“ . ca Soflkn/L gnLsf]  
/ª\uLg kfgLsf] ;txdf s] kl/jt{g cfp“5, cjnf]sg u/f}“ .

o; k|of]uaf6 tfkn] t/n kbfy{sf] ========= a9fpF5 eGg] lgisif{ lgsfNg ;lsG5 .

lj|mofsnfk 6.14

Pp6f Knfl:6ssf] af]tn, Pp6f a]n'g, jf6/6«km jf  
kfgLsf] ef“8f lncf}“ . a]n'gnfO{ af]tnsf] d'vdf glg:sg] u/L  
/fvf}“ . ca a]n'g;lxtsf] af]tnnfO{ jf6/6«km jf kfgLsf] ef“8fdf 
/fvL jf6/6«km jf kfgLsf] ef“8fdf tftf]kfgL vGofcf}“ . a]n'gsf] 
cfsf/df s:tf] kl/jt{g cfp“5, cjnf]sg u/f}“ .   

o; k|of]uaf6 tfkn] UofF; kbfy{sf] ========== a9fpF5 eGg] 
lgisif{ lgsfNg ;lsG5 .

36gf cWoog u/f}“ / 5nkmn u/f}“ M

/ljgfn] vfgfdf l3p /fv]/ vfg vf]lhg\ t/ l3p /fv]sf] l;;Lsf] lasf]{ vf]Ng  
;lsgg\ . To;kl5 pgsL cfdfn] l;;Lsf] lasf]{k6\l6sf] efu s]xL l5g tftf]kfgLdf 
/fVg] ;Nnfx lbg'eof] . /ljgfn] cfdfn] eg] em}F ul/g\ . To;kl5 l;;Lsf] lasf]{  
vf]Ng sf]l;; ubf{ l;;Lsf] lasf]{ ;lhn} v'n]5 . o; 36gfsf cfwf/df tnsf k|Zgdf 
5nkmn ug{'xf];\ M

-c_  l;;Lsf] lasf]{nfO{ tftf]kfgLdf /fv]kl5 ;lhn} v'Ng'sf] sf/0f s] xf]nf <

lrq=6.8

lrq=6.9
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-cf_  tftf] kfgLsf] ;6\6f lr;f]kfgLdf l;;L /fv]sf] eP lasf]{ v'NYof] ls v'Nb}gYof] 
xf]nf, lsg <

kl/of]hgf sfo{

xfd|f] b}lgs hLjgdf tfksf sf/0fn] 7f];, t/n / UofF; kbfy{df kf/]sf] c;/sf]  
vf]hL u/L sIffdf k|:t't ug{'xf];\ .

b}lgs hLjgdf tfksf] c;/sf kmfObfx¿

b}lgs hLjgdf ljleGg sfo{ ug{sf nflu tfkn] dbt ul//x]sf] x'G5 . ;"o{sf] 
tfk jf tfksf c¿ ;|f]tlagf dflg;sf] hLjg c;Dej g} x'G5 . laxfg p7]b]lv  
/ftL g;'t];Dd tfkn] dflg;nfO{ ljleGg sfo{ ug{ ;3fO/x]sf] x'G5, h:t} M 
vfgf ksfpg, n'uf ;'sfpg, t/sf/L tyf c¿ s[lif hGo pTkfbgx¿ ;'sfpg  
cflb . o;afx]s pBf]u tyf snsf/vfgfx¿df klg ljleGg j:t'x¿ pTkfbg ug{  
tfksf] k|of]u eO/x]sf] x'G5 . 

b}lgs hLjgdf tfksf] c;/sf kmfObfnfO{ lgDgfg';f/ pNn]v ug{ ;lsG5 M

1. tfkn] kbfy{sf] cj:yf kl/jt{g ug]{ ePsfn] ljleGg j:t'x¿nfO{ kufn]/ gofF 
cfsf/ lbg ;lsG5 .

2. tfkn] kbfy{df ePsf] kfgLsf] dfqfnfO{ 36fpg] ePsfn] vfB kbfy{x¿ nfdf] 
;do;Dd ;~ro ug{sf nflu ;'sfpg] ul/G5 .

3. tfkn] kbfy{sf] cfotg a9fpg] ePsfn] sl:;Psf] lasf]{ vf]Ng dbt u5{ .

4. tfkn] b'w, kfgL tyf cGo vfB j:t'df ePsf xflgsf/s sL6f0f'nfO{ dfg{ dbt 
u5{ .

5. tfkn] leh]sf] sk8f ;'Sg dbt u5{ .

kl/of]hgf sfo{

tfkn] kbfy{df ug]{ c;/sf] sf/0f b}lgs hLjgdf ;xof]u k'Ug] c¿ 36gfx¿ ;Demg'xf];\ 
/ sIffdf 5nkmn ug{'xf];\ . 
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b}lgs hLjgdf tfksf] c;/sf a]kmfObfx¿

b}lgs hLjgdf tfksf kmfObf dfq} x}g a]kmfObfx¿ klg x'G5g\ . tfk a9L jf 36L 
ePsf] cj:yfdf dflg;nufot c¿ k|f0fLn] ljleGg ;d:ofx¿ em]Ng'kg]{ x'G5 .  
hf8f]ofddf kfgLsf kfOkx¿ km'6\g', udL{ dlxgfdf vfgfx¿ l56f] uGxfpg', lau|g' 
cflb tfksf] sf/0f x'g] s]xL a]kmfObfx¿ x'g\ .

b}lgs hLjgdf tfksf c;/sf a]kmfObfnfO{ lgDgfg';f/ pNn]v ug{ ;lsG5 M

1. hf8f]ofddf lr;f]sf] sf/0f kfgLsf kfOkx¿ km'6\g ;S5g\ .

2. lr;f] sfFrsf] lunf;df tftf] kbfy{ /fVbf km'6\g ;S5 .

3. Knfl:6ssf] af]tndf tftf] kbfy{ /fVbf af]tn v'lDrG5 .

4. tfksf sf/0f vfgfdf /f;folgs k|ltlj|mof eO{ lau|g ;S5 .

5. tfksf sf/0f lah'nL tyf 6]lnkmf]gsf tf/ k|;f/0f eP/ nlRsg ;S5g\ h;sf 
sf/0f ljleGg b'3{6gf x'g ;S5g\ .

kl/of]hgf sfo{

tfkn] kbfy{df ug]{ c;/sf sf/0f b}lgs hLjgdf xflg ug]{ c¿ 36gf vf]hL ug{'xf];\ 
/ sIffdf k|:t't ug{'xf];\ .

ljrf/0fLo k|Zg

ldg/n jf6/sf] af]tn jf c¿ k]o kbfy{sf af]tndf k'/} el/g] u/L lsg t/n kbfy{ 
/flvFb}g <
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cEof;

1.  tn lbOPsf egfO ;xL eP l7s lrx\g -Ö_ / unt eP a]l7s lrx\g 
-x_ nufpg'xf];\ M

 -s_ kbfy{n] 7fpF cf]u6\5 . 

 -v_ t/nsf] lglZrt cfsf/ x'G5 .

 -u_ UofF; vfFb\g ;lsg] kbfy{ xf] .

 -3_ tfkn] j:t'sf] cj:yf kl/jt{g u5{ .

 -ª_ a/kmnfO{ kufNg tfksf] cfjZostf kb}{g .

2.  tn lbOPsf jfSosf vfnL 7fp“df pko'St zAb 5gf]6 u/L eg{'xf];\ M

  UofF;,     7f];,    t/n,       tLg,   cfotg,      lk08

 -s_ kbfy{  ========cj:yfdf /xG5 .

 -v_ tfkn] kbfy{sf] ========kl/jt{g u5{ .

 -u_ 7f]; / ======== kbfy{nfO{ vfFb\g ;lsFb}g .

 -3_ lglZrt cfsf/ / lglZrt cfotg x'g] kbfy{sf] cj:yf===========xf] .

 -ª_ sk'/nfO{ ttfof] eg]========== cj:yfdf kl/0ft x'G5 .

3.  tn lbOPsf k|Zgsf] ;xL ljsNk 5gf]6 ug{'xf];\ M

 -s_ k|of]u ul/;s]sf Knfl:6saf6 gofF Knfl:6ssf ;fdfg agfpg tfksf] s'g 
c;/n] dbt u5{ <

  -c_ tfkn] kbfy{sf] cfotg kl/jt{g ug{ ;Sg] u'0f  

  -cf_ tfkn] kbfy{sf] cj:yf kl/jt{g ug{ ;Sg] u'0f 

  -O_ tfkn] kbfy{sf] tfkj|md kl/jt{g ug{ ;Sg] u'0f       

  -O{_ tfkn] kbfy{sf] 3gTj kl/jt{g ug{ ;Sg] u'0f
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 -v_ ;fdfGotof kbfy{ slt cj:yfdf /xg ;S5 <

  -c_ tLg -cf_ rf/   

  -O_ kfFr -O{_ 5

 -u_ tkfO{Fn] Pp6f l;;Lsf] sl:;Psf] lasf]{ vf]Ng' k¥of] eg] s] ug{'x'G5 <

  -c_ t]n xfn]/ vf]Ng] -cf_ ttfP/ vf]Ng]  

  -O_ wfl/nf] j:t'n] sf6\g] -O{_ w]/} an nufP/ vf]Ng]

 -3_ tnsf dWo] tfksf sf/0f x'g] gsf/fTds c;/ s'g xf] <

  -c_ tfksf sf/0f kbfy{sf] cfotg a9\g'         

  -cf_ tfksf sf/0f kbfy{sf] cj:yf kl/jt{g x'g' 

  -O_ tfksf sf/0f kbfy{sf vfg]s'/f lau|g'      

  -O{_ tfksf sf/0f kbfy{sf] cfsf/ kl/jt{g x'g'

 -ª_ tnsf dWo] s'g kbfy{sf] aUg] u'0f x'G5 <

  -c_ 7f]; / t/n -cf_ t/n / UofF;  

  -O_ UofF; / 7f]; -O{_ 7f];, t/n / UofF;

4.  tnsf k|Zgsf] pQ/ n]Vg'xf];\ M

 -s_ kbfy{ eg]sf] s] xf] <

 -v_ 7f]; / t/nlar tLgcf]6f km/s n]Vg'xf];\ .

 -u_ xfjfnfO{ lsg UoFf; cj:yfsf] kbfy{ elgG5 < 

 -3_ tfk / k|sfznfO{ kbfy{ gdflgg'sf] sf/0f n]Vg'xf];\ .

 -ª_ s] kbfy{sf] cj:yf kl/jt{g ug{ ;lsG5, s;/L < pbfx/0f;lxt  
n]Vg'xf];\ .
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 -ª_ kfgL pdfNbf afkmdf kl/0ft x'G5 . o; k|lj|mofnfO{ kbfy{sf s0fx¿ :ki6 
x'g] u/L lrqdf k|:t't ug{'xf];\ .  

 -ª_ k|of]u eO;s]sf Knfl:6ssf emf]nfx¿ ;ª\sng ul//x]sf] b]Vg'ePsf]  
xf]nf, of] lsg ul/Psf] xf]nf <

kl/of]hgf sfo{

cfˆgf] efG;fsf]7fdf ePsf ;fdu|LnfO{ u'0fsf cfwf/df 7f];, t/n / UofF; cj:yfdf 
juL{s/0f u/L sIffdf k|:t't ug{'xf];\ .
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ld>0f (Mixture) 

lj|mofsnfk 6.15 

tn lbOPsf j:t'sf lrq cjnf]sg ug{'xf];\ / pSt j:t' s] s] ldn]/ ag]sf  
xf]nfg\ < sIffdf 5nkmn ug{'xf];\ .

lrq=6.10

xfd|f] j/k/sf j:t'x¿ s'g} Ps} lsl;dsf kbfy{af6 ag]sf x'G5g\ eg] s'g} b'O{ 
jf b'O{eGbf a9L kbfy{ ldn]/ ag]sf x'G5g\ . o;/L b'O{ jf b'O{eGbf a9L kbfy{  
ef}lts ¿kdf ldn]/ ag]sf] kbfy{nfO{ ld>0f elgG5, h:t} M lrof, lv/, df6f],  xfjf  
cflb . ld>0fdf ePsf j:t'nfO{ ld>0fsf cjojx¿ (components) elgG5, h:t} M lv/ 
Pp6f ld>0f xf] h;df lrgL, b'w, d;nf, rfdn cflb ld;fOPsf] x'G5g\ . oL lv/sf cjoj  
x'g\ . dfly lbOPsf cGo ld>0fsf cjojx¿ s] s] xf]nfg\ 5nkmn ug{'xf];\ .

ld>0fsf k|sf/x¿  (Types of mixture)

lj|mofsnfk 6.16

cfˆgf] 3/ jf ljBfnodf ePsf ljleGg lsl;dsf ld>0fsf] cjnf]sg ug{'xf];\ . 
tL ld>0fdf ePsf cjojx¿ klxrfg ug{'xf];\ . ltgLx¿sf] cj:yf :ki6 x'g] u/L  
rf6{k]k/df n]Vg'xf];\ / sIffsf]7fdf 6fF:g'xf];\ .
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ld>0fsf cjojx¿sf] cj:yfsf cfwf/df ld>0fnfO{ lgDglnlvt :j¿kdf ljefhg 
ug{ ;lsG5 .

-s_ 7f]; / 7f];sf] ld>0f M Sjf6L, df6f], rfdn / afn'jf 7f]; 7f];sf] ld>0fsf 
pbfx/0f x'g\ .

-v_  7f]; / t/nsf] ld>0f M lrgL / kfgLsf] 3f]n, afn'jf / kfgLsf] 3f]n 7f]; / 
t/nsf] ld>0fsf pbfx/0f x'g\ .

-u_ t/n / t/nsf] ld>0f M cNsf]xn / kfgLsf] 3f]n, b'w / kfgLsf] 3f]n, leg]u/ 
/ kfgLsf] 3f]nnfO{ t/n / t/nsf] ld>0fsf ¿kdf lnOG5 .

-3_ t/n / Uof“;sf] ld>0f M s'lx/f], k]o kbfy{ h:t}M ;f]8fkfgL, sf]s cflb t/n / 
UofF;sf ld>0fsf pbfx/0f x'g\ .

lrq=6.11

lrq=6.12

lrq=6.13

lrq=6.14
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-ª_ Uof“; / Uof“;sf] ld>0f M xfjf UofF; / UofF;sf ld>0fsf] pbfx/0f xf] .

lj|mofsnfk 6.17

kfn}kfnf] lunf;df kfgL /fv]/ g'g, lrgL, lkm6ls/L, leg]u/, afn'jf, df6f], e';, rssf] 
w'nf] ld;fO rnfpg'xf];\ / cjnf]sgsf cfwf/df lbOPsf] tflnsfsf ldNg] sf]7fdf 
l7s lrx\g -Ö_ nufpg'xf];\ .

ld>0f
gfª\uf] cf“vfn] 
cjojx¿ b]lvG5 .

gfª\uf] cf“vfn] cjojx¿ 
b]lv“b}g .

g'g / kfgLsf] ld>0f

lrgL / kfgLsf] ld>0f

leg]u/ / kfgLsf] ld>0f

lkm6ls/L / kfgLsf] ld>0f

afn'jf / kfgLsf] ld>0f

df6f] / kfgLsf] ld>0f

e'; / kfgLsf] ld>0f

rssf] w'nf] / kfgLsf] ld>0f

s'g} ld>0fsf cjojx¿ gfª\uf] cfFvfn] b]Vg ;lsG5 eg] s'g} ld>0fsf cjojx¿ gfª\
uf] cfFvfn] b]Vg ;lsFb}g . ld>0fdf cjojx¿ ;dfg ¿kdf ldl;Psf] 5g\ eg] ld>0fsf 
cjojx¿ gfª\uf] cfFvfn] b]Vg ;lsFb}g / To:tf] ld>0fnfO{ ;dfg ld>0f elgG5, h:t} M 
g'g / kfgLsf] ld>0f, lrgL / kfgLsf] ld>0f, leg]u/ / kfgLsf] ld>0f, lkm6ls/L / 
kfgLsf] ld>0f cflb . ld>0fdf cjojx¿ ;dfg ¿kdf ldl;Psf 5}gg\ eg] ld>0fsf 
cjojx¿ gfª\uf] cfFvfn] b]Vg ;lsG5, To:tf] ld>0fnfO{ c;dfg ld>0f elgG5, 
h:t} M afn'jf / kfgLsf] ld>0f, df6f] / kfgLsf] ld>0f, e'; / kfgLsf] ld>0f, rssf] 
w'nf] / kfgLsf] ld>0f cflb . 

lrq=6.15
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ld>0f 5'6\ofpg] ljlwx¿ (Methods of separating mixture)

tnsf] ;+jfb k9f}“ / 5nkmn u/f}“ M

  -xh'/cfdf / gfltgLsf] ld>0f 5'6\ofpg] tl/sfsf af/]df ePsf] ;+jfb o; k|sf/ 5 M_

l/df  M   xh'/cfdf s] ul//xg'ePsf] 5 <

xh'/cfdf  M  P, gfltgL kf] cfPsL /x]l5g\ . x]/ g rfdndf 9'ª\uf, e'; ldl;Psf] 
5 . ToxL 5'6\ofO/x]sL lg . 

l/df  M  P rfdn s]nfpg' ePsf] <

xh'/cfdf  M   xf] t . cfhsfn t h]df klg ld;fj6 5 s] ug{' < cl:t tf]/L lsg]/ 
NofPsL lyPF . To;df klg 9'ª\uf / df6f] ldl;Psf] lyof] .

l/df  M   xf] / xh'/cfdf, clg s;/L 5'6\ofpg' eof] lg df6f] t 9'ª\uf h:tf] 
l6Kg klg ldNb}g .

xh'/cfdf M  ToxL t . klxnf df6f] ldl;Psf] tf]/LnfO{ kfgLdf kvfn]F . clg df6f] 
hlt kfgLdf 3'Nof] . To;kl5 df6f] ldl;Psf] kfgL la:tf/} kmfn] 
/ ux|f}F ePsfn] 9'ª\uf hlt tnlt/ lylu|P/ a;] clg la:tf/} dfly 
dflysf] tf]/LnfO{ lgsfn]/ ;'sfPF .

l/df M  s:tf] /fd|f] pkfo nufpg'eP5 xh'/cfdfn] t .

xh'/cfdf M  wf/faf6 cfpg] kfgL x]/ g slt wldnf] < wf/fdf dndnsf] sk8f 
/fv]/ 5fg]/ km]l/ lkmN6/af6 5fGg'k5{ . geP t lkpg} g;lsg]  
x'G5 .

l/df M  cfxf Û xfd|L xh'/cfdf slt a'l4dfgL Û

xh'/cfdf M  ;don] a'l4dfg agfof] lg gfgL . ;fg}b]lv o:t} sfd ubf{ ubf{ ;a} 
l;lsof] .

l/df M  ToxL t xh'/cfdf ls k9]/ l;lsG5 ls k/]/ eGYf], ;fRr} /x]5 . 
xh'/cfdf xh'/ olQsf] pd]/df klg slt sfd ug{'x'G5 x} Û

xh'/cfdf M  gu/]/ s] ug{' t < p cem} wfgaf6 e'; 5'6\ofpg], t/sf/L s]nfpg] 
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sfd t afFsL g} 5 . lk7f] klg k'/fgf] eP/ ls/f nfUof] Tof] klg 
rfNg'5 . km]l/ vfhf vfg lrp/f klg lgkmGg'k5{ .

l/df M  cf]xf] Û xh'/cfdfsf] slt sfd /x]5 . d}n] t s'/f u/]/ cndn kf] 
kf/]F ls h:tf] 5 . a? d klg ;3fpF5' lg xh'/cfdf x'Gg <

xh'/cfdf M  eOxfN5 lg . n ;Fu} ldn]/ sfd klg u/f}+F ukm klg u/f}+F .

k|Zgx¿ 

-c_  ld>0fsf cjojx¿ lsg 5'6\ofpg'k5{ <

-cf_  xh'/cfdfn] rfdnaf6 9'ª\uf s;/L 5'6\ofpg'eof] <

-O_  xh'/cfdfn] ltnaf6 df6f] s;/L 5'6\ofpg'eof] <

-O{_  xh'/cfdfn] t/sf/L s;/L s]nfpg'x'G5 xf]nf <

-p_  lk7f] rfNgsf nflu s]sf] k|of]u ul/G5 <

ld>0fdf ePsf ;a} cjoj xfdLnfO{ cfjZos gkg{ ;S5g\ . To;}n] cfkm"nfO{  
cgfjZos cjojx¿ ljleGg ljlw ckgfP/ 5'6\ofpg ;lsG5 . o;/L ld>0faf6  
cgfjZos cjojx¿ 5'6\ofpg] ljlwnfO{ ld>0f 5'6\ofpg] ljlw elgG5 . ld>0fdf 
ldl;Psf cjojx¿sf] u'0fsf cfwf/df km/s km/s ld>0fnfO{ km/s km/s ljlw k|of]u u/L  
5'6\ofpg ;lsG5, h:t} M xftn] l6Kg], lyu|fpg] / lgyfg]{, lgkmGg], rfNg], 5fGg] cflb .

-s_ xftn] l6Kg] (Hand picking)

ld>0fdf cgfjZos cjoj cfFvfn] b]Vg ;lsG5 / xftn] l6Kg 
ldN5 eg] xftn] l6k]/ g} 5'6\ofpg ;lsG5, h:t} M rfdndf 
ePsf 9'ª\uf, bfndf ePsf 9'ª\uf, ;fukftdf ePsf emf/kft 
cflb . 

kl/of]hgf sfo{

cfˆgf] 3/df cfdf jf a'afnfO{ efG;fdf rfdn, bfn tyf cGo 
xftn] l6k]/ 5'6\ofpg ldNg] ld>0f 5'6\ofP/ ;xof]u u/]sf] kmf]6f] lvr]/ lzIfsnfO{ 
Od]ndfkm{t k7fpg'xf];\ .

lrq=6.16
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-v_ lyu|fpg] / lgyfg]{ (Sedimentation and decantation)

ld>0fdf cgfjZos cjoj cfjZos cjojeGbf 
ux|f}F 5 eg] ld>0fnfO{ kfgLdf ld;fpg] / lyu|fpg] 
tyf lgyfg]{ ljlwaf6 5'6\ofpg ;lsG5, h:t} M 
afn'jf / kfgL, df6f] / ltn, Hjfgf] cflb . 

k|of]ufTds lj|mofsnfk

afn'jf / kfgLsf] ld>0f agfO{ lyu|fpg] / lgyfg]{ ljlwaf6 5'6\ofpg'xf];\ .

-u_ lgkmGg] (Winnowing)

ld>0fdf cgfjZos cjoj cfjZos cjojeGbf xn'sf] 
5 eg] ld>0fnfO{ lgkmGg] ljlwaf6 5'6\ofpg ;lsG5, 
h:t}  M rfdn / e';, wfg / e'; cflb . 

k|of]ufTds lj|mofsnfk

rfdn, e';, ;'s]sf kft, sfuhsf 6'j|mf lng'xf];\ / ld;fpg'xf];\ . ca Pp6f 
ls:tL jf l/sfkLdf tL j:t' /fVg'xf];\ . ca cln cUnf] 7fpFdf pleP/ xfjf 
nfUg] 7fpFdf jf kª\vfsf] cufl8 a;]/ la:tf/} ld>0fnfO{ tn kf]Vg'xf];\ . s] eof]  
cjnf]sgkl5 lgisif{ lgsfNg'xf];\ .

-3_ rfNg] (Sieving)

ld>0fdf cgfjZos cjoj 7'nf] / cfjZos cjoj 
dl;gf] 5 eg] ld>0fnfO{ rfNg] ljlwaf6 5'6\ofpg ;lsG5,  
h:t} M lk7f] cflb .

kl/of]hgf sfo{

cfˆgf] 3/df /f]6L ksfpg' cl3 lk7f] rfNg] sfddf cfdf jf a'afnfO{ ;xof]u u/]sf] 
lel8of]  jf kmf]6f] lvr]/ lzIfsnfO{ Od]ndfkm{t k7fpg'xf];\ .

lrq=6.17

lrq=6.18

lrq=6.19
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-ª_ 5fGg] (Filtration)

ld>0fdf cgfjZos kbfy { kfgLdf 
c3'ngzLn 5 / cfjZos kbfy{ kfgLdf  
3'ngzLn 5 eg] o:tf] ld>0fnfO{ 5fGg] 
ljlwaf6 5'6\ofpg ;lsG5, h:t} M wldnf] 
kfgL . 

lrq=6.20k|of]ufTds lj|mofsnfk

glhs}sf] vf]nf jf ljBfnosf] wf/faf6, 3/sf] wf/faf6, ;Dej eP cfsfz] kfgLsf] gd'gf 
;ª\sng ug{'xf];\ . ca lj1fg k|of]uzfnfdf uP/ kmg]n, lkmN6/ k]k/, ljs/, Unf; /8,  
:6\ofG8 / SnfDk lng'xf];\ / lrqdf b]vfP h:t} u/L h8fg ug{'xf];\ . ca ;ª\slnt kfgLsf 
gd'gfnfO{ kfn}kfnf] 5fGg] ljlwaf6 5fGg'xf];\ . k|To]s gd'gfsf nflu 5'6\6f5'6\6} lkmN6/ k]k/  
k|of]u ug{'xf];\ . ;a} gd'gf kfgLnfO{ 5flg;s]kl5 k|To]sdf k|of]u ePsf] lkmN6/ k]k/  
cjnf]sg ug{'xf];\ / lgisif{ lgsfNg'xf];\ .

Unf; /8

kmg]n
lkmN6/ k]k/

t/n / 
c3'ngzLn 
ld>0f

/]l;8\o'

5fg]sf]
kfgL
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cEof;

1.  tn lbOPsf egfO ;xL eP l7s lrx\g -Ö_ / unt eP a]l7s lrx\g 
-x_ nufpg'xf];\ M

 -s_ b'O{ jf b'O{eGbf a9L j:t' ef}lts ¿kdf ldn]/ ag]sf] gofF kbfy{nfO{ ld>0f 
elgG5 .

 -v_ g'gkfgL ;dfg ld>0f xf] .

 -u_ sf]sfsf]nf t/n / t/nsf] ld>0f xf] .

 -3_ wldnf] kfgLnfO{ lgkmGg] ljlwaf6 5'6\ofpg ;lsG5 .

 -ª_ lrp/fdf 9'ª\uf ldl;Pdf xftn] l6k]/ lgsfNg ;lsG5 .

2.  tn lbOPsf jfSosf] vfnL 7fp“df pko'St zAb 5gf]6 u/L eg{'xf];\ M

 ;dfg  cjoj   c;dfg  lgkmGg]  5fGg]

 -s_ ld>0fdf ePsf] kbfy{nfO{ ld>0fsf] ===========elgG5 . 

 -v_ ld>0fsf cjojx¿ gfª\uf] cfFvfn] b]Vg ;lsG5 eg] o;nfO{ ===========ld>0f 
elgG5 .

 -u_ afn'jf / kfgLnfO{ ===============ljlwaf6 5'6\ofpg ;lsG5 .

 -3_ ux|f}F / xn'sf j:t'sf] ld>0fnfO{ 5'6\ofpg=========== ljlw k|of]u ul/G5 .

 -ª_ lrgL kfgLsf] 3f]n============ ld>0fsf] pbfx/0f xf] .

3.  tn lbOPsf k|Zgsf] ;xL ljsNk 5gf]6 ug{'xf];\ M

 -s_ tnsf dWo] s'g ld>0fdf ;a} cjojx¿ 7f]; x'g\ <

      -c_ xfjf -cf_ wldnf] kfgL      

   -O_ bfndf]7 -O_ lv/

 -v_ tnsf cjojx¿ dWo] s'g ld>0fdf gfª\uf] cfFvfn] b]Vg ;lsG5 <

   -c_ lrgL / kfgL -cf_ leg]u/ / kfgL 

   -O_ df6f] / kfgL -O{_ g'g / kfgL 
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 -u_ wf/faf6 kmf]xf]/ kfgL cfpFbf s'g ljlw k|of]u u/L yfKbf /fd|f] x'G5 <

   -c_ rfNg] ljlw -cf_ 5fGg] ljlw    

   -O_ xftn] l6Kg] ljlw -O{_ lgkmGg] ljlw

 -3_ ;dfg ld>0f agfpg tn lbOPsf] dWo] s'g ljsNk lng'x'G5 <

   -c_ e'; -cf_ afn'jf  

   -O_ kfgL -O{_ leg]u/ 

   (i) c / cf   (ii)  cf / O      (iii)  O / O{       (iv) O{ / c

 -ª_ xfjf s:tf] vfnsf] ld>0f xf] <

   -c_ 7f]; / t/nsf] ld>0f -cf_ t/n / UofF;sf] ld>0f   

   -O_ UofF; / 7f];sf] ld>0f -O{_ UofF; / UofF;sf] ld>0f 

4.  tnsf k|Zgsf] pQ/ n]Vg'xf];\ M

 -s_ ld>0f eg]sf] s] xf] <

 -v_ ;dfg ld>0f / c;dfg ld>0fdf km/s n]Vg'xf];\ .

 -u_ xfjfnfO{ lsg UofF; / UofF;sf] ld>0f elgG5 <

 -3_ lah'n] sf]sfsf]nfsf] af]tn vf]Ng] lalQs} lkmh lg:Sof] . o:tf] lsg ePsf] 
xf]nf, n]Vg'xf];\ .

 -ª_ /ldnfn] uNtLn] vfg]kfgLdf afn'jf ld;fOg\ . cfdfn] ufnL ug{'xf]nf eg]/ 
pgL 8/fOg\ . ld>0f 5'6\ofpg] ljlw kl9;s]kl5 tkfO{F pgnfO{ s] ;Nnfx 
lbg'x'G5 <

 kl/of]hgf sfo{

tkfO{Fsf 3/df s] s] ld>0f 5g\ ;"rL agfpg'xf];\ . b}lgs hLjgdf tkfO{“sf 3/df  
k|of]u ul/g] ld>0f 5'6\ofpg] ljlw ;d]6L ljj/0f tof/ ug'{xf];\ / sIffdf k|:t't ug'{xf];\ .
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dflg; tyf c¿ ;hLjx¿sf] hLjgofkgsf nflu ljleGg k|sf/sf zlStsf] 
cfjZostf k5{, h:t}M k|sfz zlStn] xfd|f] j/k/sf j:t'x¿nfO{ b]Vg dbt  
ug{'sf ;fy} xl/of la?jfx¿nfO{ k|sfz ;+Zn]if0f ug{ ;xof]u u5{ . To:t} u/L Wjlg 
zlSt / ljB't\ zlSt klg xfd|f] b}lgs hLjgdf ljljw sfo{x¿ ug{ ;3fpg] zlSt x'g\ .

& zlSt (Energy) 

lrq=7.1
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7.1 k|sfz (Light)

xfd|f j/k/sf j:t'nfO { ;lhn}  
b]Vgsf nflu cfFvfn] dbt u5{g\ . t/ 
s] cfFvf eP/ dfq} xfdLn] b]Vg] xf]  
t < p;f] eP xfdL;Fu cfFvf eP 
klg cFWof/fdf rflxF lsg gb]lvPsf]  
xf]nf t < xfd|f j/k/sf j:t'x¿ x]g{ /  
b]Vgsf nflu dbt ug]{ xfdL;Fu ePsf 
cfFvf dfq} xf]Og k|sfz zlSt klg  
xf] . ;"o{af6 cfpg] k|sfz, ljB'tLo aQLaf6 cfpg] k|sfz, d}gaQL jf s'g} klg aln/x]
sf j:t'af6 cfpg] k|sfzsf sf/0f xfd|f] cfFvfn] j/k/sf j:t'x¿ b]Vg ;s]sf] xf] . 
o;/L xfdLnfO{ s'g} klg j:t' x]g{ jf b]Vg dbt ug]{ zlStnfO{ k|sfz zlSt elgG5 .

k|sfzsf ;|f]tx¿ (Sources of light)

lbOPsf] 36gf k9f}“ / 5nkmn u/f}“ M

zlgaf/sf] lbg /fhg cfdf;Fu dfdf3/ hfFb} lyP . af6fdf pgn] ?v, uf8L, 
ahf/df dflg;, s's'/, la/fnf] cflb b]v] . /fhg dfdf3/ k'Ubf;Dd /ft  
kl/;s]sf] lyof] . dfdfsf] 3/df lah'nL uPsf] /x]5 . /fhgn] dfdf sxfF x'g'x'G5 eg]/ 
vf]h] t/ dfdfnfO{ b]v]gg\ . dfdf kSs} ;'Tg] sf]7fdf x'g'x'G5 xf]nf eg]/ dfdfnfO{ 
e]6\g uP . cFWof/f] ePsf sf/0f /fhgn] s]xL klg b]v]gg\ / pgL n8] .

-c_  dfdf3/ hfg] af6fdf /fhgn] ljleGg j:t' ;lhn} b]Vg'sf] sf/0f s] xf]nf <

-cf_  dfdfsf] ;'Tg] sf]7fdf hf“bf /fhg n8\g'sf] sf/0f s] lyof] <

-O_  /fhgn] dfdfsf] ;'Tg] sf]7fdf hf“bf tn lbOPsf dWo] s'g s'g j:t' nu]sf] eP 

n8\b}g lyP xf]nfg\ <

lrq=7.2

lrq=7.3
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xfdL lbpF;f] ;"o{sf] k|sfzsf sf/0f j/k/sf j:t' ;lhn} b]V5fF} t/ /ftL jf cFWof/f] 
sf]7fdf k|sfz gePsf sf/0f b]Vg ;Sb}gf}F . lah'nLaQL, 6r{nfO6, lr/fu, d}gaQL, 
6'sLsf] dbtaf6 cFWof/f] 7fpFsf j:t' b]Vg ;lsG5 . o;/L xfdLnfO{ s'g} klg j:t'  
b]Vg k|sfz zlStsf] cfjZostf k5{ .  

lj|mofsnfk 7.1

tkfO{ Fsf j/k/ ePsf k|sfzsf ;|f]t s] s] x'g\ < tnsf] tflnsfdf eg{'xf];\ M

j|m=;= k|sfzsf ;|f]tx¿

1.
2.
3.
4.

k|sfz lbg] j:t'nfO{ k|sfzsf ;|f]t elgG5 . k|sfzsf ;|f]tnfO{ k|fs[lts / dfgj 
lgld{t u/L b'O{ k|sf/df afF8\g ;lsG5 . k|sfzsf k|fs[lts ;|f]tcGtu{t ;"o{ /  
tf/f k5g\{ eg] lah'nLaQL, 6r{nfO6, d}gaQL, 6'sL cflb dfgj lgld{t k|sfzsf  
;|f]tdf k5{g\ .

bLKt / cbLKt j:t'x¿ (Luminous and non–luminous objects)

lj|mofsnfk 7.2

lbOPsf j:t'dWo] k|sfz lbg] / glbg] j:t'x¿ 5fg]/ tflnsfdf /fVg'xf];\ M

lr/fu, P]gf, d}gaQL, 6r{nfO6, n6\7L, 5ftf, 6'sL, 6]a'n, b/fh, 9'ª\uf, 6\o'anfO6, 
es'G8f], 6]a'n NofDk, ;"o{, rG›df, tf/f, k[YjL, lunf;, lstfa, lx/f hl8t cf}F7L, 
;'gsf] r'/f

k|sfz lbg] j:t'x¿ k|sfz glbg] j:t'x¿
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cfˆg} k|sfz ePsf j:t'nfO{ bLKt j:t' elgG5, h:t} M ;"o{, tf/f, lah'nLaQL bLKt 
j:t' x'g\ . k|sfz gePsf j:t'nfO{ cbLKt j:t' elgG5, h:t} M n6\7L, lunf;, lstfa 
cflb cbLKt j:t' x'g\ .  

ljrf/0fLo k|Zg

rG›dfaf6 k|sfz cfP klg o;nfO{ cbLKt j:t' elgG5, lsg xf]nf <

kf/bzL{, cw{kf/bzL{ / ckf/bzL{ j:t'x¿  (Transparent, translucent 
and opaque objects) 

lj|mofsnfk 7.3
cfˆgf] j/k/ ePsf ljleGg j:t' ;ª\sng ug{'xf];\, h:t} M sfFrsf] lunf;, l:6nsf] 
sk, lstfa, t]n xfn]sf] ;]tf] sfuh, /ªxLg Knfl:6ssf] emf]nf, /ª\uLg Knfl:6ssf] 
emf]nf, P]gf, df6fsf] ufu|L jf ;'/fO{, wft'sf ;fdfg, gfOngsf] ;]tf] sk8f, sfnf] 
sk8f, sf7, h:tf kftf, kfgL el/Psf] lunf;, h';n] el/Psf] lunf;, ;gˆnfj/  
t]n el/Psf] lunf; jf sfFrsf] l;;L cflb . ca k|To]snfO{ cfFvf cufl8 /fv]/  
cufl8sf] j:t' :ki6 b]lvG5 ls b]lvFb}g, x]g{'xf];\ . cjnf]sgkl5 tnsf] tflnsfsf] 
ldNbf] sf]7fdf l7s lrx\g nufpg'xf];\ .

j|m=;= j:t'x¿sf] gfd :ki6 b]lvg] sd :ki6 b]lvg] s]xL klg gb]lvg]

k|sfz ;lhn} l5g] { j:t'nfO{ kf/bzL{ j:t' elgG5, h:t} M sfFr, kfgL, 
xfjf cflb . kf/bzL{ j:t'n] 5fof agfpFb}gg\ . s]xL dfqfdf dfq} k|sfz  
l5g]{ j:t'nfO{ cw{kf/bzL{ j:t' elgG5 .  

lrq=7.4
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h:t} M t]n nfu]sf] sfuh, ;]tf] Knfl:6s, ;]tf] kftnf] sk8f  
cflb . cw{kf/bzL{ j:t'n] dw'/f] 5fof agfpF5 . k|sfz slQ 
klg gl5g]{ j:t'nfO{ ckf/bzL{ j:t' elgG5, h:t} M 9'ª\uf, df6f], 
sfnf] afSnf] sk8f cflb . ckf/bzL{ j:t'n] uf9f 5fof agfpF5 .

lj|mofsnfk 7.4

lj|mofsnfk g= 7.3 sf cfwf/df kf/bzL{, cw{kf/bzL{ / ckf/bzL{ j:t'  
5'6\ofO{ tnsf] tflnsfdf eg{'xf];\ .

j|m= ;= kf/bzL{ cw{kf/bzL{ ckf/bzL{

k|sfzsf /ªx¿ (Colour of light)

sljtf k9f}“ / 5nkmn u/f}“ M

   OGb|]gL

kfgL kl/;s]kl5 3fd nfU5 ha

;Kt/ª\uL OG›]gL b]vfk5{ ta .

slt /fd|f] OG›]gL x]g{ hfpF g ;fyL

cw{rG› 3]/f eO{ cfpF5 cfsfz dfly .

/ftf], ;'Gtnf, kx]Fnf], xl/of] clg lgnf]

a}hgL / KofhL 5g\ 5}g To;df sfnf] .

;ft /ªn] ;lhPsL slt /fd|L OG›]gL

/ª g} /ªn] el/Psf] s:tf] ltd|f] hLjgL .

yf]kf yf]kf kfgLaf6 hfG5 k|sfz ha

;ft /ªdf 5'6\l6G5 OG›]gL eO{ ta .

crDdsf] u'0f /}5 ;]tf] k|sfz ls/0f

lsg o:tf] x'G5 xf]nf yfxf eP egg .

lrq=7.5

lrq=7.6
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k|Zgx¿

-c_   OGb|]gL s'g cj:yfdf b]vfk5{ <

-cf_ OGb|]gLdf s'g s'g /ª x'G5g\ < j|md};“u eGg'xf];\ .

-O_   ;"o{sf] k|sfz ;ft /ªdf s;/L 5'6\l6G5 <

-O{_   s] h'g;'s} ;dodf cfsfzdf OGb|]gL b]lvG5 xf]nf, lsg <

-p_   ;ft /ªdf 5'6\l6Psf] k|sfz sxf“ sxf“ b]Vg ;lsG5 <

xfdLn] b]Vg] 3fdsf] ;]tf] ls/0f ;ftcf]6f ljleGg /ªaf6 ag]sf] x'G5 .  
xfjfafx]s c¿ kf/bzL{ dfWod eP/ hfFbf ;]tf] ls/0f ;ftcf]6f /ªsf ls/0fdf  
5'6\l6G5 . o;/L ;]tf] k|sfz ;ft /ªdf 5'6\l6g] k|lj|mofnfO{ k|sfzsf] ljR5]bg  
(dispersion of light) elgG5 . 

lj|mofsnfk 7.4

lrqdf b]vfP h:t} u/L Pp6f af6fdf kfgL /fVg'xf];\ . ca To;df cfwf kfgLdf 
8'Ag] u/L 58\s] kf/]/ P]gf /fVg'xf];\ . ;"o{sf] k|sfzsf] ls/0f jf 6r{nfO6af6  
kfgLleqsf] P]]gfdf k|sfz kfg{'xf];\ . k|sfzsf] ls/0f k/fjt{g eP/ uPsf] :yfgdf x]g{'xf];\ .  
cjnf]sgkl5 s] b]lvof], 5nkmn ug{'xf];\ .

ljrf/0fLo k|Zg M lbpF;f] 3fd nfUbf ;fa'gsf] lkmFh jf aandf OGb|]gLdf h:t} /ªx¿ 
b]lvG5g\, o:tf] lsg ePsf] xf]nf <

lrq=7.7
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cEof;

1.  tn lbOPsf egfO ;xL eP l7s lrx\g -Ö_ / unt eP a]l7s lrx\g 

-x_ nufpg'xf];\ M

 -s_ k|sfzsf sf/0f j:t' b]lvG5g\ . 

 -v_ cfufsf] Hjfnf cbLKt j:t' xf] .

 -u_ xfjf ckf/bzL{ j:t' xf] .

 -3_ 9'ª\ufaf6 k|sfz ;lhn} l5g{ ;S5 .

 -ª_ kfgL kl/;s]kl5 3fd nfUbf OG›]gL b]Vg ;lsG5 .

2.  tn lbOPsf jfSosf] vfnL 7fp“df pko'St zAb 5gf]6 u/L eg{'xf];\ M

 cbLKt, dfgj lgld{t, ;ft, k|fs[lts, kf/bzL{, kfFr

 -s_ ;"o{ k|sfzsf] ============== ;|f]t xf] .

 -v_ sf7 ==================j:t' xf] .

 -u_ ;lhn} k|sfz l5g]{ j:t'nfO{ ============== j:t' elgG5 .

 -3_ OG›]gLdf ============= /ª x'G5 .

 -ª_ 6r{nfO6 k|sfzsf] ============ ;|f]t xf] .

3.  tn lbOPsf k|Zgsf] ;xL ljsNk 5gf]6 ug{'xf];\ M

 -s_ lbOPsf dWo] bLKt j:t' s'g xf] <

   -c_ u|x -cf_ ;"o{   

   -O_ pku|x -O{_ rGb|df

 -v_ OG›]gLdf sltcf]6f /ª x'G5g\ <

   -c_ kfFr     -cf_ 5   -O_ ;ft        -O{_ cf7
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 -u_ tkfO{Fn] cfˆgf] sf]7fdf k|z:t 3fd rflxg] la?jf /f]Kg rfxg' ePsf] 5 
eg] tnsf dWo] s:tf] ‰ofn pko'St xf]nf <

   -c_ sfFrsf]   -cf_ sf7sf]  

   -O_ h:tfkftfsf]   -O{_ Knfl:6ssf]

 -3_ tkfO{Fsf] cfdfsf] clkm; hfg] ;do / lbzfdf l;w}F 3fd nfU5 .  
:s'6/df hfFbf ;fx|} cfFvf ltld{¥ofpg], h;sf sf/0f pxfFsf] cfFvfdf klg  
s]xL ;d:of b]lvg yfn]sf] s'/f cfdfn] tkfO{F;Fu ug{'eof] . o:tf] cj:yfdf 
tkfO{F pxfFnfO{ s] ;'emfj lbg'x'G5 <

   -c_ kf/bzL{ r:df nufpg -cf_ cw{kf/bzL{ r:df nufpg 

   -O_ kfj/km'n r:df nufpg -O{_ ckf/bzL{ r:df nufpg

 -ª_ afbn nfu]sf] lbg 3fd gb]lvP klg pHofnf] eg] x'G5, lsg <

   -c_ afbn kf/bzL{ x'g] ePsfn]          

   -cf_ afbn ckf/bzL{ x'g] ePsfn]

   -O_ afbn cw{kf/bzL{ x'g] ePsfn]      

   -O{_ afbnn] k|sfz k/fjt{g ug]{ ePsfn]

4.  tnsf k|Zgsf] pQ/ n]Vg'xf];\ M

-s_ bLKt j:t'sf b'O{cf]6f pbfx/0f;lxt kl/efiff n]Vg'xf];\ .

-v_ kf/bzL{ / ckf/bzL{ j:t'lar leGgtf 5'6\ofpg'xf];\ .

-u_ ‰ofndf /flvPsf] kf/bzL{ sfFrnfO{ cw{kf/bzL{ agfpg] b'O{cf]6f pkfo 
n]Vg'xf];\ .

-3_ kfgL kl/;s]kl5 dfq} OG›]gL b]lvg'sf] sf/0f s] xf] <

-ª_ afSnf] s'lx/f] nfu]sf a]nf ;8sdf uf8L rnfpg ufx|f] x'G5, lsg  
xf]nf <
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 -r_ tkfO{FsL ;fgL alxgLn] kfgL gk/]sf] lbg OG›]gL x]g]{ eg]/ lh1f;f /flvg\ . 
o:tf] cj:yfdf tkfO{F ;fgL alxgLsf] lh1f;f k"/f ug{ s] ug{'x'G5, JofVof 
ug{'xf];\ .

 kl/of]hgf sfo{

 Knfl:6s / df6f]sf] skdf hd/f /f]Kg'xf];\ . Knfl:6ssf] skdf /f]k]sf]  
hd/fnfO{ Knfl:6ssf] skn] g} / df6f]sf] skdf /f]k]sf] hd/fnfO{ df6f]sf]  
skn] g} 5f]Kg'xf];\ . k|To]s lbg vf]n]/ kfgL xfNg'xf];\ / b]lvPsf kl/jt{g l6kf]6 
ub}{ hfg'xf];\ . 10 lbgkl5sf] cjnf]sgsf cfwf/df k|fKt glthf sIffdf k|:t't 
ug{'xf];\ .
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7. 2   Wjlg (Sound)

lj|mofsnfk 7.5

lrqsf] cjnf]sg u/L tnsf k|Zgsf cfwf/df 5nkmn ug{'xf];\ M

-c_  lrqdf b]vfOPsf pks/0fx¿ s];Fu ;DalGwt 5g\ <

-cf_ oL ;fwgaf6 Wjlg s;/L pTkGg x'G5 xf]nf <

-O_  Wjlg pTkGg eO/x“bf oL j:t'nfO{ 5'“bf s:tf] cg'ej x'G5 xf]nf <

-O{_  dfbnnfO{ la:tf/} ahfp“bf dw'/f] cfjfh / hf]8n] ahfp“bf 7'nf] cfjfh cfpg'sf] 

sf/0f s] xf]nf <

-p_  lutf/sf] df]6f] tf/ / dl;gf] tf/n] lbg] cfjfhdf s] km/s x'G5 xf]nf <

dfbnnfO{ xftn] ahfpFbf, afF;'/LnfO{ km'Sbf, lutf/sf] tf/nfO{ rnfpFbf Wjlg  
pTkGg x'G5 . dfbnnfO{ xftn] ahfpFbf o;df sDkg k}bf x'G5 . To:t} u/L afF;'/L 
km'Sbf / lutf/sf] tf/nfO{ rnfpFbf klg ltgLx¿df sDkg x'g uO{ Wjlg pTkGg  
x'G5 . s'g} klg j:t'df ePsf c0f'x¿sf] sDkgaf6 pTkGg x'g] zlStnfO{ Wjlg elgG5 .  
To;}n] Wjlg zlSt k}bf ug{sf nflu Wjlg k}bf ug]{ j:t'df klxnf xfdLn] xfg]/, lk6]/,  
km's]/, rnfP/ zlSt nufpg'k5{ clg dfq Wjlg zlSt pTkGg x'G5 . 

lj|mofsnfk 7.6

Pp6f ?n/ lng'xf];\ . To;nfO{ cfwfeGbf a9L efu 6]a'neGbf aflx/ kg]{ u/L 6]a'ndfly 
/fVg'xf];\ . ?n/sf] Ps 5]pnfO{ Ps xftn] Rofk]/ csf]{ 5]pdf csf]{ xftsf cf}“nfn] 
sDkg x'g] u/L em6\sf lbg'xf];\ . o;f] ubf{ s] eof] / lsg < sIffdf 5nkmn ug{'xf];\ .

lrq=7.8
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lj|mofsnfk 7.7

3/df rDrf jf 8f8'n] la:tf/} yfndf lxsf{pg'xf];\ . s:tf] cfjfh cfof] < of] cfjfh 
s;/L pTkGg eof] < j}olSts ;~rf/ ug{'xf];\ / cfk\mgf] ljrf/ sfkLdf n]v]/ sIffdf 
k|:t't ug{'xf];\ .

lj|mofsnfk 7.8

af]ln/x]sf a]nf cfk\mgf] 3f“6Ldf 5fDg'xf];\ . s] dx;'; eof] < o:tf] lsg ePsf]  
xf]nf, sIffdf 5nkmn ug{'xf];\ .

kl/of]hgf sfo{ M lutf/sf] gd'gf lgdf{0f

cfjZos ;fdu|L M cfotfsf/ sf8{af]8{ aS;, sf8{af]8{ 6\o'a, s}FrL jf dfpG6 s6/, 
/a/ AofG8, 6]k cflb .

ljlw 

1. cfotfsf/ sf8{af]8{ aS;sf] km/flsnf] ;txsf] larsf] efudf uf]nf] cfsf/sf] 
Kjfn x'g] u/L sf6\g'xf];\ .

2. 8S66\o'a lng'xf];\ / To;sf] Ps 5]p jl/kl/ lrqdf b]vfOPh:t} /a/ AofG8 
cl8g] u/L sf6\g'xf];\ .

3. sf8{af]8{df agfOPsf] Kjfndf 8S66\o'a 3';fpg'xf];\ / 6]kn] 6fF:g'xf];\ .

4. ca lrqdf b]vfOPh:t} u/L /a/ AofG8 nufpg'xf];\ .  

5.  lutf/ tof/ eof] . ahfP/ sIffsf]7fdf k|:t't ug{'xf];\ .

lrq=7.9
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Wjlgsf ;|f]tx¿ (Sources of sound)

tn lbOPsf j:t'dWo] Wjlg pTkGg ug{ ;Sg] j:t'df l7s lrx\g nufpg'xf];\ M

Wjlg pTkGg ug{ ;Sg] j:t'nfO{ Wjlgsf ;|f]t elgG5 . xfd|f] j/k/ ePsf cfjfh 
lgsfNg] ;Dk"0f{ j:t' Wjlgsf ;|f]t x'g\ h:t} M dflg;, r/fr'?ª\uL, hgfj/,  
6]lnlehg, /]l8of], afhfufhf, 3G6L, cnfd 38L cflb .

lj|mofsnfk 7.9

tkfOFn] b]Vg'ePsf ;fdu|LdWo] Wjlg lgsfNg] ;fdu|L jf Wjlgsf ;|f]tsf] ;"rL tof/ 
kf/L sIffdf k|:t't ug{'xf];\ .

lrq=7.10
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Wjlgsf] k|;f/0f (Propagation of sound)

lj|mofsnfk 7.10

lrqdf s's'/ e's]sf] cfjfh dflg;n] 
s;/L ;'g]sf] xf]nf < sIffdf 5nkmn 
ug{'xf];\ .

lj|mofsnfk 7.11

b'O{cf]6f sfuhsf sk lng'xf];\ . To;sf] lkFwdf l;of] jf s'g} r'Rrf] j:t'n] Kjfn kf/]/ 
2 ld6/ hlt nfdf] wfufn] hf]8\g'xf];\ . ca b'O{ hgf ;fyL Pp6f Pp6f sk lnP/ 
wfuf] l;wf x'Gh]n;Dd 6f9f hfg'xf];\ . ca Ps hgfn] sknfO{ sfgdf /fVg'xf];\ / 
csf{n] af]Ng'xf];\ . tnsf k|Zgsf cfwf/df 5nkmn ug{'xf];\ M

-c_  ;fyLn] af]n]sf] ;'lgG5 ls ;'lgFb}g <

-cf_  6f9faf6 ;fyLn] ;fgf] :j/df af]n]sf] s;/L ;'lgPsf] xf]nf <

-O_  wfufnfO{ nfdf] / 5f]6f] ubf{ ;'gfOdf s] c;/ k5{ xf]nf <

-O{_  wfufsf] ;6\6fdf pmg, df]6f] 8f]/Lsf] k|of]u u/]df s] c;/ knf{ <

lj|mofsnfk 7.12

Pp6f cfwf kfgL el/Psf] aflN6g, b'O{cf]6f rDrf 
lng'xf];\ . ca b'O{cf]6f rDrfnfO{ kfgLleq nu]/ 
ahfpg'xf];\ / kfgLglhs} sfg nu]/ ;'Gg'xf];\ . s] 
rDrf ah]sf] cfjfh ;'lgof] t < sIffdf 5nkmn 
ug{'xf];\ .

lrq=7.11

lrq=7.12

lrq=7.13
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Wjlg k|;f/0f x'g dfWodsf] cfjZostf k5{ . dfWodlagf Wjlg k|;f/0f x'g  
;Sb}g . xfdLn] af]n]sf] cfjfh xfjfsf] dfWod eP/ c¿sf] sfg;Dd k'U5 /  
;'lgG5 . xfjfsf] dfWodafx]s Wjlg 7f]; / t/n dfWodaf6 klg k|;f/0f x'G5 . s'g} klg  
dfWod gePsf] z"Go 7fpFdf eg] Wjlg k|;f/0f x'g ;Sb}g . To;}n] z"Go cyjf Eofs'ddf  
af]n]sf] ;'lgFb}g . ha s'g} Wjlgsf] ;|f]taf6 pTkGg ePsf] Wjlgn] dfWoddf sDkg  
k}bf u5{ ta To; dfWodaf6 Wjlg k|;f/0f x'G5 . dflysf] lj|mofsnfk g= 7.11 df 
8f]/L cyf{t\ 7f]; dfWodaf6 Wjlg k|;f/0f ePsf] 5 .

ljrf/0fLo k|Zg

-c_ 6]lnkmf]gsf] dfWodaf6 6f9faf6 af]n]sf] cfjfh s;/L ;'lgPsf] xf]nf <

-cf_ k[YjLdf h:t} cGtl/Ifdf s'/fsfgL ug{ ;Dej 5 ls 5}g xf]nf, lsg <

lj|mofsnfk 7.13

l:6nsf] lunf;, df6fsf] efF8f], sf7sf ;fdfg, Knfl:6ssf] aflN6g, ;]/fldssf] 
srf}/f, l;;fsf] lunf; lng'xf];\ / nx/} ldnfP/ /fVg'xf];\ . kfn}kfnf] rDrfn] la:tf/}  
lxsf{pg'xf];\ . s:tf] cfjfh cfpF5 < Wofg lbP/ ;'Gg'xf];\ . ca klxnfsf] eGbf cln 
a];/L To;/L g} kfn}kfnf] lxsf{pg'xf];\ . s:tf] s:tf] cfjfh cfpF5 < k|of]uaf6  
cfPsf] lgisif{ sIffdf 5nkmn ug{'xf];\ .

lj|mofsnfk 7.14

Pp6f l;6L lng'xf];\ . l;6Ldf la:tf/} tyf hf]8n] km'Sg'xf];\ . la:tf/} / hf]8n] km'Sbf 
s:tf] s:tf] cfjfh cfof] < 5nkmn ug{'xf];\ .

Wjlg 7'nf], ;fgf], ltvf], wf]›f] x'g ;S5 . Wjlgsf ;|f]tdf Wjlg pTkGg ug{ nufOPsf] 
an, j:t'sf] k|sf/ cflbdf s:tf] Wjlg pTkGg x'G5 eGg] s'/f e/ k5{ . ljz]if u/L 
wft'sf j:t'x¿af6 ltvf] Wjlg pTkGg x'G5 eg] sf7, Knfl:6s h:tf j:t'af6 wf]›f] 
Wjlg lg:sG5 . ;':t/L af]Nbf ;fgf] cfjfh lg:sG5 eg] lrRofpFbf 7'nf] cfjfh 
lg:sG5 .  

ljrf/0fLo k|Zg

s]6Lx¿sf] :j/ ltvf] x'G5 eg] pd]/ k'u]sf s]6fx¿sf] :j/ wf]b|f] x'G5 lsg xf]nf <
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lj|mofsnfk 7.15

lrq cWoog u/]/ 5nkmn ug{'xf];\ M

-c_  lrqdf b]vfOPsf] jftfj/0f s:tf] 5 <

-cf_ o:tf] 7fp“df tkfO{“ a:g' k/]sf] eP s:tf] dx;'; x'GYof] <

-O_  o:tf] jftfj/0f l;h{gf x'g'sf sf/0f s] s] x'g\ <

-O{_  o;sf] ;dfwfg ug{ s] s] ug{ ;lsG5 <

7'nf] jf rsf]{ cfjfh cfpFbf xfdLn] sfg aGb u5f}{ lsgls o:tf] cfjfh s0f{lk|o  
x'Fb}g . 7'nf] / rsf]{ cfjfhn] xfd|f] Psfu|tfnfO{ eª\u u5{ To;}n] sIffdf xNnf 
eof] eg] xfdLn] k9fPsf s'/f a'‰g ufx|f] x'G5 . rsf]{ cfjfh ePdf ;xh tl/sfn]  
s'/fsfgL ug{ sl7gfO x'G5 . nfdf] ;do;Dd rsf]{ cfjfh cfpg] 7fpFdf a:bf 
xfd|f] sfgsf] ;'gfO zlSt sdhf]/ x'G5 . o;sf ;fy} rsf]{ cfjfhn] dfgl;s 
;d:of l;h{gf u5{ . rsf]{ cfjfhn] lr8lr9fkg pTkGg ug'{sf ;fy} /St k|jfxdf  
gsf/fTds c;/ lgDTofpF5 . 

lrq=7.14
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sljtf k9f}“ / 5nkmn u/f}“ M

htftt} xNn} xNnf 

nf} g s;f] u?F <

sfg vfof], 6fpsf] b'Vof] 

d s;/L k9'+F <

    ;fgf] :j/n] ahfpFbf

    ;'lgGg / uLt <

    /dfOnf] ug]{ ltd|f]

    s:tf] xf] of] l/t <

xg{ dfq} ahfP/

k'Ug] xf] / 3/ <

w}o{ u/L cfgGbn] 

uf8L xfFSg] u/ .

    sf/vfgf agfO{ lbcf}+F

    a:tLeGbf 6f9f .

    zfGt jftfj/0fl;t

    agfcf}F gftf uf9f .

5nkmnsf k|Zgx¿

-c_  xNn}xNnf ePsf] 7fp“df a:bf xfdLnfO{ s] x'G5 <

-cf_  sljtfn] lbg vf]h]sf] ;Gb]z s] xf] <

-O_  zfGt jftfj/0f;“u gftf uf“:g s] s] ug{'k5{ <
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cfjZostfeGbf 7'nf] Wjlg :jf:Yosf nflu xflgsf/s x'G5 . To;}n] cgfjZos 
Wjlgaf6 aRgsf nflu xfdLn] Wjlg k|of]u;DaGwL c;n cfr/0f cg';/0f ug{'  
k5{ . h:fnfO{ lgDgfg';f/ pNn]v ug{ ;lsG5 M

-s_  /]l8of], 6]lnlehg tyf cGo ;fwg ahfp“bf ;fgf] :j/n] ahfpg] 

-v_  7'nf] cfjfh lgsfNg] d]l;g tyf snsf/vfgf dfgj a:tLeGbf 6f9f agfpg] 

-u_  l;g]df xn, gfr3/ Wjlg aflx/ gcfpg] u/L agfpg] 

-3_  ljBfno tyf c:ktfncufl8 xg{ gahfpg] 

-ª_  cgfjZos xg{ gahfpg] / 6«flkms lrx\gsf] kfngf ug]{ 

cEof;

1.  tnsf egfO ;xL eP l7s lrx\g -Ö_ / unt eP a]l7s lrx\g -x_ 

nufpg'xf];\ M

 -s_ Wjlg Ps k|sf/sf] zlSt xf] .

 -v_ Wjlgsf ;|f]taf6 Wjlg cfkmF} pTkGg x'G5 . 

 -u_ Wjlg k|;f/0f x'g dfWodsf] cfjZostf k5{ .

 -3_ lutf/sf] kftnf] tf/af6 wf]›f] :j/ pTkGg x'G5 .

 -ª_ rsf]{ cfjfh lgsfNg] snsf/vfgf dfgj a:tLeGbf 6f9f agfpg'k5{ .

2.  tnsf jfSosf] vfnL 7fp““df pko'St zAb eg'{xf];\ . 

 ltvf], c;n cfr/0f, sDkg, dfgl;s ;d:of, Wjlg, wf]›f]

 -s_ /]l8of] ==================sf] ;|f]t xf] .

 -v_ Wjlg pTkGg x'g j:t'df=============x'g'k5{ .

 -u_ sIffsf]7fleq klg Wjlg k|of]usf] ============= kfngf ug{'k5{ .

 -3_ sf7sf] j:t'df lk6\bfeGbf wft'sf] j:t'df lk6\bf ====================== Wjlg 
pTkGg x'G5 .

 -ª_ nfdf] ;do;Dd rsf]{ Wjlg pTkGg x'g] :yfgdf a:bf===== b]vf kg{ ;S5 .
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3.  tnsf k|Zgsf] ;xL ljsNk 5fGg'xf];\ M

 -s_ lbOPsf dWo] Wjlgsf] ;|f]t s'g xf] <

  -c_ :ofp -cf_ 6r{nfO6  

  -O_ /]l8of] -O{_ lstfa

 -v_ Wjlgsf] k|;f/0f gx'g] cj:yf s'g xf] <

  -c_ xfjf -cf_ kfgL  

  -O_ sf7 -O{_ z"Go

 -u_ tnsf dWo] s'g lj|mofn] j:t'df sDkg k}bf u5{ <

  -c_ lxsf{P/ -cf_ 3fddf /fv]/  

  -O_ grnfOsg /fv]/ -O{_ csf]{ j:t' ;Fu} /fv]/ 

 -3_ tndf dWo] s'g k|sf/sf] Wjlg :jf:Yosf nflu xflgsf/s 5 <

  -c_ ltvf] -cf_ wf]›f]  

  -O_ ;fgf]  -O{_ rsf]{

 -ª_ sIffdf lzIfssf] cg'kl:yltdf sf]xL 8]:s ahfP/ uLt ufO/x]sf 5g\ .  
sf]xL 7'nf] 7'nf] :j/n] xNnf ul//x]sf 5g\ . o:tf] cj:yfdf k9\g vf]Hg] 
;fyLx¿ k9\g ;ls/x]sf 5}gg\ . o; ;d:of ;dfwfgsf lglDt tnsf 
dWo] s'g pkfo pQd xf]nf <

  -c_  h] 5 To:t} x'g lbg'        

  -cf_  xNnf ug]{ ljBfyL{nfO{ sIffaf6 lgsfNg'

  -O_   sIffsf] cj:yfaf/] k|wfgfWofksnfO{ hfgsf/L lbg'     

  -O{_  sIffdf cgfjZos xNnf x'g glbg c;n cfr/0fsf] lgdf{0f u/L 
kfngf ug{'
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4.  tnsf k|Zgsf] pQ/ n]Vg'xf];\ M

 -s_ Wjlg eg]sf] s] xf] <

 -v_ Wjlgsf ;|f]taf6 Wjlg s;/L pTkGg x'G5 <

 -u_ dfbndf la:tf/} xfGbf ;fgf] / a];/L xfGbf 7'nf] cfjfh cfpg'sf] sf/0f 
s] xf] <

 -3_ tkfO{Fsf] 3/ j/k/ Wjlg pTkGg ug]{ ;|f]t s] s] 5g\ < ;"rL tof/  
kfg{'xf];\ . 

 -ª_ c:ktfnsf] aflx/ ;8sdf nfdf] ;dob]lv 6«flkms hfd eO/x]sf] 5 .  
;a}nfO{ xtf/ 5 To;}n] ;a}n] 7'nf] 7'nf] :j/n] xg{ ahfO/x]sf 5g\ . o:tf] 
cj:yfdf cfOkg]{ ;d:ofsf] ;dfwfgsf pkfox¿ n]Vg'xf];\ .

   kl/of]hgf sfo{

-s_  tkfOFsf] ljBfno j/k/ 7'nf] / rsf]{ Wjlg pTkGg ug]{ sf/s tŒjx¿ s] s]  
x'g\ < ;"rL agfpg'xf];\ . ltgLx¿nfO{ lgoGq0f ug{ s] s] ug{'knf{ < ;f]wvf]h 
u/L pkfox¿sf] ljj/0f tof/ u/L sIffdf k|:t't ug'{xf];\ .

-v_ tkfO{Fsf] ljBfnoglhs} Psbd} 7'nf] cfjfh lgsfNg] d]l;gx¿ k|of]u x'g]  
sf/vfgf 5 . h;n] ljBfnodf k7gkf7g lj|mofsnfkdf ;d:of lGfDTofPsf]  
5 . o:tf] ;d:of ;dfwfgsf nflu zflGtk"0f{ lj/f]w ¥ofnLsf] cfof]hgf ub}{  
x'g'x'G5 . o;sf nflu cfjZos Kn] sf8{ jf kDKn]6sf] l8hfOg ug{'xf];\ .
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7.3 ljB't\ (Electricity)

ljB't\ kl/ky (Electric circuit)

sljtf k9f}“ / k|Zgx¿df 5nkmn u/f}“ M

 6r{nfO6

cFWof/fdf Hof]lt lbG5' 

6r{nfO6 xf] gfd 

l:jr 6\ofSs kf/]kl5 

aNg] d]/f] sfd .

   aflx/af6 x]bf{v]l/
   aQL dfq} b]V5f}F 
   leq vf]nL x]¥of] eg]
   Aof6«L klg kfpF5f}F .

l:jr cg ugf{ ;fy}
aQL aN5 ha 
;'rfnssf] af6f] x'Fb}
ljB't\ aU5 ta .

   Aof6«Ln] ljB't\ lbG5 
   ;'rfnsn] af6f] 
   afNg] lgEg] a]nfdf
   l:jrsf] xf] kfnf] .

;a} ldnL 6r{leq
Pp6f ky aG5 
ljB'tLo efiffdf o;nfO{ 
kl/ky eG5 .

lrq=7.15
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k|Zgx¿

-c_  6r{nfO6 aNgnfO{ s] s] rflxG5 <

-cf_ 6r{nfO6df Aof6«L sxf“ x'G5 <

-O_  Aof6«L, l:jr / ;'rfnssf] sfd s] xf] <

-O{_  ljB't\ kl/ky eg]sf] s] xf]nf <

6r{nfO6df h:t} 3/df, ljBfnodf jf c¿ s'g} :yfgdf l:jr cg ug]{ lalQs} aQL an]sf] 
jf c¿ ljB'tLo pks/0f rn]sf] b]Vg'ePsf] xf]nf . s'g} klg ljB'tLo pks/0f rNgsf nflu  
ljB't\sf ] cfjZostf k5{ . ljB't\ ;'rfns tf/ eP/ axG5 . l:jrn] 
cfjZostfcg';f/ ljB't\ k|jfx ug]{ / /f]Sg] sfd u5{ . o;/L ljB't\ vkt  
ug]{ pks/0f, ljB't\sf] ;|f]t, ;'rfns tf/ / l:jr ldn]/ Pp6f ky aG5 h;nfO{ 
ljB't\ kl/ky elgG5 . l:jr cg ul/Psf] ljB't\ kl/kydf ljB't\ k|jfx x'G5 
h;nfO{ aGb ljB't\ kl/ky (closed electric circuit) elgG5 eg] l:jr ckm  
ul/Psf] ljB't\ kl/kydf ljB't\ k|jfx x'Fb}g h;nfO{ v'nf ljB't\ kl/ky (open  
electric circuit) elgG5 .

lj|mofsnfk 7.16

Pp6f ;fgf] 6r{nfO6sf] lrd jf n]8 lrd, ;'rfns tf/, 
;]ˆ6L lkg jf x's / Pp6f 8«fO ;]n lng'xf];\ . ;'rfns 
tf/sf] Ps 5]p ;]nsf] wgfTds „'jdf hf]8\g'xf];\ .  
csf]{ 5]p C0ffTds „'jdf hf]8]/ lrd;Fu hf]8\g'xf];\ .  

lrq=7.16

lrq=7.17

8«fO;]n      8«fO;]n

l:jr

lrd

;'rfns tf/

aGb kl/ky    v'nf kl/ky
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;]ˆ6L lkgnfO{ l:jrsf ¿kdf k|of]u ug{ ;'rfns tf/sf] 
Ps 5]pdf hf]8\g'xf];\ . ca;]ˆ6L lkgnfO{ l:jrsf ¿kdf 
k|of]u ug{ Psrf]l6 ;'rfns tf/n] hf]8]/ / csf]{rf]l6 
ghf]l8sg x]g{'xf];\ . s] cjnf]sg ug{'eof] < lsg o:tf]  
eof] < sIffdf 5nkmn ug{'xf];\ . o; k|of]udf ;]nsf] 
7fpFdf c¿ s] k|of]u ug{ ;lsG5 xf]nf, ;f]wvf]h ug{'xf];\ .

ljB't\sf] k|of]u ubf{ ckgfpg' kg]{ ;'/Iffsf pkfox¿

lbOPsf lrqx¿ cWoog u/f}+F / ug{ x'g] / ug{ gx'g] lj|mofsnfkdf 5nkmn u/fF}+ M

lrq=7.19

lrq=7.18
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xfd|f] b}lgs hLjgdf ljB't\sf] dxŒj w]/} 5 . t/ Wofgk"j{s k|of]u ul/Pg eg] 
ljB't\n] 7'nf] b'3{6gf lgDTofpg ;S5 . To;}n] ljB't\sf] k|of]u ubf{ xfdLn] ljB't\  
k|of]u;DaGwL ;'/Iffsf pkfo ckgfpg'k5{, h:t} M

-s_  hyfefjL Knu tyf ;s]6x¿df xft l5/fpg'x'Fb}g .

-v_  gfª\uf] tf/nfO{ 6]k jf s'g} s'rfnsn] 5f]Kg'k5{ .

-u_  lah'nLsf] sfd ubf{ /a/sf] kGhf nufpg'k5{ .

-3_  ljB't\;DaGwL s]xL s'/f lalu|Pdf ;DalGwt JolStnfO{ af]nfO{ sfd ug{  
nufpg'k5{ .

-ª_  cfkm"eGbf 7'nf dflg;sf] cg'dlt jf lgu/fgLlagf ljB'tLo ;fdfg  
rnfpg'x'Fb}g .

-r_  ljB't\ ;6 x'Fbf, r6\ofª kbf{ / cfunfuL x'Fbf d'Vo l:jr ckm ug'{k5{ .

lrq=7.20
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cEof;

1.  tnsf egfOdf ;xL eP l7s lrx\g -Ö_ / unt eP a]l7s lrx\g -x_ 

nufpg'xf];\ M

 -s_ leh]sf] xftn] ljB'tLo pks/0f 5'Fbf s]xL x'Fb}g .

 -v_ ;'rfns tf/ ljB't\sf] ;|f]t xf] .

 -u_ l:jrsf] sfd aQL afNg' / lgefpg' xf] .

 -3_ v'nf ljB't\ kl/kydf ljB't\ axG5 .

 -ª_ lah'nLsf] Knudf c+fF}nf 3';fpg'x'Fb}g .

2.  tnsf jfSosf] vfnL 7fp“df pko'St zAb eg{'xf];\ M

 s'rfns, ljB'tLo pks/0f, ljB't kl/ky, cg, ljB't\, ckm

 -s_ 8«fO ;]n  ===============sf] ;|f]t xf] .

 -v_ ljB't\sf] ;|f]t, ;'rfns, l:jr / ljB'tLo pks/0f ldn]/ aGg] kynfO{ 
================elgG5 .

 -u_ gfª\uf] tf/ b]v]df =============n] 9fSg'k5{ .

 -3_ aGb ljB't\ kl/kydf l:jr ============= x'G5 .

 -ª_ ;fgf afnaflnsfn] slxNo} klg ==================== ;Fu v]Ng'x'Fb}g .

3.  tnsf k|Zgsf] ;xL ljsNk 5gf]6 ug'{xf];\ M

 -s_ Pp6f ljB't\ kl/kydf /flvPsf] aQL an]g . tnsf dWo] s'g sf/0f x'g 
;Snf <

   -c_ l:jr ckm ePsfn] -cf_ kl/ky k"0f{ ePdf

   -O_ gofF Aof6«L k|of]u u/]sfn] -O{_ l:jr cg ePsfn]   
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 -v_ ljB't\ kl/kydf ;'rfns tf/sf] sfd s] xf] <

   -c_ lrd afNg] / lgefpg]  -cf_ ljB't\ k|jfx ug]{ 

   -O_ ljB't\sf] dfqf 36a9 ug]{  -O{_ ;a} ;fdu|LnfO{ l7s ug]{ 

 -u_ aQL an]g eg] s] ubf{ /fd|f] xf]nf <

   -c_ lrd lems]/ x]g]{ -cf_ l:jr cgckm ug]{ 

   -O_ hfgsf/ JolStsf] ;xof]u lng]  -O{_ 6]:6/n] k/LIf0f ug]{

 -3_ tnsf dWo] s'g ;fdu|L geP klg ljB't\ kl/ky k"0f{ ug{ ;lsG5 <

   -c_ Aof6«L -cf_ l:jr  

   -O_ ;'rfns tf/ -O{_ ;]ˆ6L lkg

 -ª_ tkfO{Fn] tnsf dWo] s'g 36gf b]Vg' ePdf pSt sfo{ ug{ /f]Sg'x'G5 <

   -c_ a'afn] cfO/g ul//xg'ePsf]         

   -cf_ cfdfn] 6]lnlehgsf] Knu lgsfln/xg'ePsf] 

   -O_ ;fgf] efOn] lah'nLsf] tf/ d'vdf /flv/x]sf]    

   -O{_ bfh'n] hn]sf] lrd km]l/]/xg' ePsf]

 -r_ tn lbOPsf lrqdWo] s'gdf aNa aN5 <   

   

   

    -c_                  -cf_ 

   -O_                                     -O{_ 
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4.  tnsf k|Zgsf] pQ/ n]Vg'xf];\ M

 -s_ ljB't\ kl/kysf] kl/efiff n]Vg'xf];\ .

 -v_ aGb ljB't\ kl/ky / v'nf ljB't\ kl/kydf b'O{cf]6f km/s n]Vg'xf];\ .

 -u_ ljB't\sf] k|of]u ubf{ ckgfpg' kg]{ b'O{cf]6f ;fjwfgLsf pkfo n]Vg'xf];\ .

 -3_ l:jr ckm ul/Psf] ljB't\ kl/kydf h8fg ul/Psf] lrd aNb}g, sf/0f  
n]Vg'xf];\ .

 -ª_ Pp6f ljB't\ kl/ky k"0f{ ug{ s] s] cfjZos k5{ <

 -r_ tnsf] ljB't\ kl/kysf] lrd afNgsf nflu s] ug{' knf{ lrq;lxt  
      n]Vg'xf];\ .

kl/of]hgf sfo{

lzIfs jf bfh'lbbLsf]] ;xof]udf s'g} ;fdfGo ljB'tLo pks/0f, h:t} M 6r{nfO6,  
l/df]6, Aof6«L ePsf] 38L vf]Ng'xf];\ / To;df ePsf] ;+/rgfsf] cWoog ug{'xf];\ . 
k|fKt hfgsf/L sIffsf]7fdf 5nkmn ug{'xf];\ .
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* k[YjL / cGtl/If (The Earth and Space) 

xfdL a:g] k[YjLaf6 dfly x]bf{ b]lvg] ;a} efu cfsfz 
xf] . ;"o{, rGb|df, u|xx¿, tf/fx¿ ;a} cfsfzdf g} 
/x]sf x'G5g\ . cfsfzdf ;fgf 7'nf u/]/ cgluGtL 
lk08x¿ /x]sf x'G5g\ . oL ;a} lk08nfO{ cfsfzLo 
lk08 elgG5 . k[YjLaf6 glhs /x]sf lk08x¿ x]bf{ 
7'nf / 6f9f /x]sf lk08x¿ ;fgf b]lvG5g\ .  oLdWo]  
s'g}sf] cfkm\g} k|sfz 5 eg] s'g} c¿sf] k|sfzn] pHofnf 
b]lvG5g\ . s'g} rnfodfg 5g\ eg] s'g} l:y/  
x'G5g\ . o:t} u'0fsf cfwf/df cfsfzLo lk08nfO{ u|x, 
tf/f, pku|x, nfdk'R5|«] tf/f, lzz' u|x cflbdf juL{s/0f ul/Psf] 5 . 

xfdL a;]sf] k[YjL klg Pp6f cfsfzLo 
lk08 xf] . xfn;Dd ;hLjx¿ a:g xfjf, 
kfgL, tfkj|mdnufot pko'St jftfj/0f 
ePsf] Ps dfq cfsfzLo lk08 k[YjL  
xf] . w]/} jif{ klxn] ;a} cfsfzLo lk08x¿sf]  
s]Gb|sf ¿kdf k[YjL /x]sf] / of] l:y/ 
ePsf ]  df lgGYof ]  .  j }1f lgsx¿sf ]  
vf]h, cWoog / cg';Gwfgaf6 k[YjLn] 
;"o{nfO{ 3'Dg] tYo kQf nfUof] . u'l8/x]sf] uf8Laf6 aflx/ x]bf{ 3/x¿ rfndf b]lvP 
h:t} 3'ld/x]sf] k[YjLaf6 x]bf{ ;"o{ 3'd]sf] h:tf] b]lvPsf] dfq xf] .

/ftdf km/s ;do / cfsf/df b]lvg] cfsfzLo lk08 rGb|df xf] . k[YjLn] ;"o{nfO{ 
3'd] h:t} rGb|dfn] k[YjLnfO{ 3'D5 . rGb|df ;"o{sf] pHofnfsf] sf/0f rDsg] ePsfn] 
o;af6 ;"o{sf] h:tf] tfk / k|sfz k|fKt x'Fb}g . rGb|dfsf] pbfpg] ;do / c:tfpg] 
;do km/s km/s x'G5 .

lrq=8.1

lrq=8.2
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cfsfzLo lk08x¿ (Heavenly bodies)

v'nf cfsfz cjnf]sg ubf{ s:tf cfsfzLo lk08x¿ b]Vg ;lsG5 < /ftdf  
b]lvg] cfsfzLo lk08x¿ lbgdf lsg gb]lvPsf xf]nfg\ < 5nkmn ug'{xf];\ .

lj|mofsnfk 8.1

v'nf cfsfz ePsf] /ft / lbgdf s'g s'g cfsfzLo lk08x¿ b]lvG5g\ < cjnf]sg 
u/L tnsf] tflnsfdf eg'{xf];\ M

lbgdf b]lvg] cfsfzLo lk08x¿  /ftdf b]lvg] cfsfzLo lk08x¿

cfsfzdf /x]sf lk08x¿ h:t} ;"o{, rGb|df, u|xx¿, lzz'u|xx¿, k'R5]«tf/f, pNsf, 
pNsflk08, tf/fx¿ cflb cfsfzLo lk08x¿ x'g\ . 

lj|mofsnfk 8.2

cfsfz v'nf ePsf] ;dodf b]lvg] cfsfzLo lk08sf] cjnf]sg ug'{xf];\ . tL lk08sf] 
gfd n]Vg'xf];\ . cfk"mnfO{ yfxf gePsf lk08sf] gfd cleefjs, lzIfs, OG6/g]6 
cflbsf] ;xof]u lnP/ n]Vg'xf];\ . tL lk08sf ljz]iftf lbOPsf] tflnsfdf eg'{xf];\ / 
sIffdf 5nkmn u/L k|:t't ug{'xf];\ . 

lrq=8.3
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cfsfzLo lk08sf] gfd rnfodfg jf l:y/ cfk\mg} k|sfz ePsf] jf gePsf] 

s] tkfO+{nfO{ yfxf 5 <

cfOtaf/nfO{ /ljjf/ elgG5 h'g ;"o{sf] gfdaf6 /flvPsf] 
5 . o;/L g} cfOtaf/b]lv zlgaf/;Dd ;ft af/sf gfd 
cfsfzLo lk08sf] gfdaf6 /flvPsf] 5 lg .

cfsfzdf cfk\mg} k|sfzn] rDsg] l:y/ cfsfzLo lk08x¿ 
tf/f x'g\ . logLx¿ cfsfzdf cgluGtL dfqfdf b]Vg  
;lsG5 . logLx¿ cToGt} ljzfn lk08 / cfotg ePsf 
x'G5g\ . ;"o{ klg Pp6f demf}nf tf/f xf] . of] xfdLaf6 glhs} /x]sfn] c¿eGbf 7'nf] / 
a9L rlDsnf] b]lvPsf] xf] . 

cfsfz cgGt (infinite) ;Dd k}mlnPsf] If]q xf] . ;"o{nfO{ cfk\mg} k|sfz gePsf 
cGo lk08x¿n] kl/j|mdf ul//x]sf 5g\ . o;/L lglZrt af6f] jf sIf (orbit) agfO{ 
;"o{nfO{ kl/j|mdf ug]{ cfsfzLo lk08x¿ u|x (planet) x'g\ . ;"o{nfO{ kl/j|mdf ug]{ 
u|x cf7cf]6f 5g\ . tLdWo] k[YjL Pp6f u|x xf] .

s]xL u|xnfO{ tLeGbf ;fgf lk08x¿n] kl/j|mdf ul//x]sf x'G5g\ . u|xnfO{  
kl/j|mdf ug]{ To:tf cfsfzLo lk08nfO{ pku|x (satellite) elgG5 . u|xsf] h:t} 
pku|xsf] klg cfk\mgf] sIf (orbit) x'G5 . rGb|df (moon) k[YjLsf] Psdfq pku|x xf] .

lrq=8.4

lrq=8.5

;"o{

;"o{
k[YjL

k[YjL

rGb|df
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;"o{ s]Gb|df /xL To;nfO{ kl/j|mdf ug]{ u|x, pku|xnufotaf6 ag]sf cfsfzLo 
lk08x¿sf] ;d"xnfO{ ;f}o{d08n (solar system) elgG5 . 

;"o{af6 j|mdzM a9\bf] b'/Lcg';f/ ;f}o{d08ndf /x]sf cf7cf]6f u|xsf] gfd / ltgsf 
pku|xsf] ;ª\Vof lgDgfg';f/ /x]sf] 5 M

j|m=;= u|xsf] gfd pku|xsf] ;ª\Vof
1. a'w (mercury) 0
2. z'j|m (venus) 0
3. k[YjL (earth) 1
4. dª\un (mars) 2
5. a[x:klt (jupiter) 67
6. zlg (saturn) 62
7. c?0f (uranus) 27
8. a?0f (neptune) 14

k[YjLn] ;"o{nfO{ Ps k6s kl/j|mdf ug{ nufpg] ;do nueu #^% lbg nfO{ ! jif{ 
elgG5 . To:t} rGb|dfn] k[YjLnfO{ kl/j|mdf ug{ nfUg] ;do nueu #) lbgnfO{ Ps 
dlxgf elgG5 .

lrq=8.6
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kl/of]hgf sfo{ 

1.  rf6{k]k/df wfuf], ud, skf; cflbsf] k|of]u u/L k[YjLn] ;"o{nfO{ / rGb|dfn] 
k[YjLnfO{ kl/j|mdf u/]sf] b]vfpg] lrq agfpg'xf];\ / sIffsf]7fdf k|bz{g u/L 
5nkmn ug{'xf];\ .

2.  Pp6f rf6{k]k/ lng'xf];\ . dflysf] ;f}o{d08nsf] h:t} lardf ;"o{ / jl/kl/ 
cGo u|xx¿n] kl/j|mdf u/]sf] lrq agfpg'xf];\ . ;"o{ / u|xx¿sf ¿kdf sfuh 
lehfP/ jf df6fsf] pko'St cfsf/sf cw{uf]nfsf/ 8Nnfx¿ agfpg'xf];\ . 
ltgLx¿df ;'xfpFbf] /ª klg nufpg'xf];\ . ca agfPsf] gd'gfnfO{ ;'k/Un' / 
tf/sf] ;xfotfaf6lrqdfly6fF:g'xf];\ . o;/L tof/ ePsf] ;f}o{d08nsf] df]8]
nnfO{ ljBfnosf] k|of]uzfnf jf sIffsf]7fdf k|bz{g ug{'xf];\ .

3.  ljBfnosf] ICT k|of]uzfnfdf jf sDKo'6/ k|of]uzfnfdf uO{ jf 3/df  
df]afOn jf sDKo'6/df lzIfs jf cleefjssf] ;xof]u lnO{ s'g} Ps a|fph/  
vf]Ng'xf];\ . To;sf] search box df animated videos of solar system 
6fOk u/L search ug'{xf];\ . lel8of] vf]nL u|xx¿n] ;"o{nfO{ kl/j|mdf u/]sf] 
cjnf]sg ug'{xf];\ . o;sf cfwf/df l;s]sf d'Vo d'Vo a'Fbf l6kf]6 u/L sIffdf 
cg'ej cfbfg k|bfg ug{'xf];\ .
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cEof;

1.  tnsf lbOPsf egfO ;xL eP l7s lrx\g -Ö_ / unt eP a]l7s lrx\g 
-x_ nufpg'xf];\ M

 -s_ ;"o{ rnfodfg cfsfzLo lk08 xf] .

 -v_ cfsfzdf cgluGtL tf/fx¿ /x]sf 5g\ .

 -u_ tf/fx¿ cfk\mg} k|sfzn] rlDsPsf x'g\ .

 -3_ tf/fx¿n] ;"o{sf] kl/j|mdf u5{g\ .

 -ª_ k[YjL ;f}o{ kl/jf/sf] Pp6f ;b:o xf] .

2.  vfnL 7fp“df pko'St zAb eg'{xf];\ M

 tf/f  rGb|df  ;"o{  pku|x       u|x  k[YjL

 -s_ u|xx¿n] =========sf] kl/j|mdf u5{g\ .

 -v_ u|xx¿nfO{ kl/j|mdf ug]{ cfsfzLo lk08nfO{ ===============elgG5 .

 -u_ ;"o{ Pp6f demf}nf lsl;dsf] ==================xf] .

 -3_ rGb|dfn] Ps dlxgf nufP/==================sf] kl/j|mdf u5{ .

 -ª_ k[YjLsf] Ps dfq pku|x ================xf] .

3. u|x / ltgsf pku|xsf] ;ª\Voflar hf]8f ldnfpg'xf];\ M

 u|x                        pku|x

 dª\un 0

 zlg  1

 z'j|m  2

 a[x:klt 62

 k[YjL  14 

   67
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4.  lbOPsf ljsNkdWo] ;a}eGbf pko'St ljsNk 5gf]6 ug'{xf];\ M 

 -s_  u|xnfO{ kl/j|mdf ug]{ cfsfzLo lk08nfO{ s] elgG5 <

    -c_ tf/f -cf_ pku|x     

  -O_ lzz'u|x -O{_ ;"o{ 

 -v_  tnsf dWo] s'g rflxF tf/fsf] pbfx/0f xf] <

    -c_ z'j|m -cf_ a[x:klt     

  -O_ rGb|df -O{_ ;"o{

 -u_  s'gsf] ;do cjlw @$ 306f x'G5 <

    -c_ rGb|dfn] cfk\mgf] sIfdf Ps kmGsf] nufpg nfUg] ;do

    -cf_ k[YjLn] cfk\mgf] cIfdf Ps kmGsf] nufpg nfUg] ;do 

    -O_  rGb|dfn] cfk\mgf] cIfdf Ps kmGsf] nufpg nfUg] ;do

    -O{_  k[YjLn] cfk\mgf] sIfdf Ps kmGsf] nufpg nfUg] ;do

 -3_  tnsf dWo] s'g egfO ;xL 5 <

    -c_ rGb|dfn] Ps jif{df k[YjLnfO{ Ps kmGsf] nufpF5 .

  -cf_ rGb|dfn] Ps jif{df ;"o{nfO{ Ps kmGsf] nufpF5 .

    -O_  k[YjLn] Ps jif{{df ;"o{nfO{ Ps kmGsf] nufpF5 .

  -O{_  k[YjLn] cfk\mgf] cIfdf 3'Dg Ps jif{ nufpF5 .

5.  tn lbOPsf k|Zgsf] pQ/ n]Vg'xf];\ M

 -s_  cfsfzLo lk08x¿sf] pbfx/0f lbg'xf];\ .

 -v_  tf/f / u|xlar s'g} b'O{cf]6f km/s n]Vg'xf];\ .

 -u_  k[YjLn] ;"o{nfO{ / rGb|dfn] k[YjLnfO{ kl/j|mdf ul//x]sf] ;kmf lrq agfO{ 
gfds/0f ug'{xf];\ .

 -3_  cf7cf]6f u|xdWo] k[YjLdf dfq ;hLjx¿ /xg ;Sg'sf] sf/0f s]  
xf]nf, k|:6 kfg'{xf];\ .

 -ª_  s] cfsfzdf ;"o{ s]Gb|df /x]/ ag]sf] ;f}o{d08n h:t} cGo tf/fsf klg 
u|x, pku|x /x]sf xf]nfg\, ;f]wvf]h u/L n]Vg'xf];\ .
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  k[YjLsf] rfn (Motion of the earth)

k[YjL Pp6f rnfodfg cfsfzLo lk08 xf] . o;n] ;"o{nfO{ s]Gb| dfg]/ Pp6f lglZrt 

sIfdf ;"o{sf] jl/kl/ kl/j|mdf u5{ . o;} u/L k[YjLn] cfkm\g} cIfdf klg 3'Dg] u5{ . 

k[YjLsf] kl/j|md0f ( Rotation of the earth)

lj|mofsnfk 8.3

Pp6f Unf]a lng'xf];\ . Unf]asf] k"j{, klZrd, pQ/ / blIf0f lbzfsf] cjl:ylt 
lrgfpg'xf ];\ . ;"o{sf ] ¿kdf sIffsf]7fsf] Ps 5]pdf d}gaQL jf aNa  
afNg'xf];\ . sf]7fsf] em\ofn 9f]sf y'g]/ aflx/sf] k|sfz l5g{ gldNg] agfpg'xf];\ . 
aQLsf] cufl8 s]xL k/ Unf]anfO{ kª\vf jf hfFtf] h:t} u/L 38Lsf ;'O{sf] pN6f] 
lbzflt/ la:tf/} 3'dfpg''xf];\ . d}g aQL jf aNa  / To;sf] ljk/Ltlt/ kms]{sf] efudf 
s] km/s kfpg'eof], cjnf]sg ug'{xf];\ . o;sf cfwf/df lbg / /ft x'g'sf] sf/0f 
5nkmn ug'{xf];\ / lgisif{ sIffdf k|:t't ug'{xf];\ . 

k[YjL hfFtf] 3'd] h:t} u/L klZrdaf6 k"j{lt/ cfkm\g} cIfdf lg/Gt/ 3'ld/xG5 . 

o:tf] rfnnfO{ k[YjLsf] kl/j|md0f (Rotation of the earth) elgG5 . o;/L 
3'Dg] j|mddf k[YjLsf] cfwf efudf ;"o{sf] k|sfz k5{ eg] csf]{ cfwf efudf  
kb}{g . ;"o{sf] k|sfz k/]sf] efudf lbg x'G5 eg] k|sfz gk/]sf] efudf /ft x'G5 . 

s] tkfO{“nfO{ yfxf 5 <

Ps lbgsf] ;dofjlw slt x'G5 < ca ;f]Rg'';\ t, k[YjLn] cfk\mgf] cIfdf Ps kmGsf] 
nufpg slt ;do nufpnf < 

lrq=8.7
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lrqdf Unf]anfO{ jl/kl/ 3'dfpg lardf Pp6f /8 /flvPsf] 
5, h;nfO{ s]Gb| kf/]/ Unf]a jl/kl/ 3'D5 . of] Unf]asf] cIf 
(axis) xf] . lrqdf b]vfOPsf] Unf]adf h:t} k[YjLsf] cIf l;wf 
7f8f] geO{ sIfLo w/ftn;Fu 66.50 sf]0fdf 9lNsPsf] 5 . 

k[YjLn] cfk\mgf] cIfdf jl/kl/ Ps kmGsf] nufpg nfUg] ;do 
g} Ps lbg -@$ 306f_ xf] . k[YjLsf] o:tf] rfnnfO{ b}lgs rfn 
jf kl/j|md0f (rotation) elgG5 . o;nfO{ k[YjLsf] b}lgs ult 
(durnal motion of the earth) klg elgG5 . o;} sf/0fn] 
ubf{ k[YjLdf lbg / /ft x'G5 tyf ljleGg b]zdf /ft / lbg x'g] ;do km/s km/s  
k5{, h:t} M g]kfndf lbpF;f] # aHbf hfkfgdf a]n'sfsf] ̂  ah]/ !% ldg]6 ePsf] x'G5 .

lj|mofsnfk 8.4

lj|mofsnfk 8.3 df h:t} u/L aQLsf] k|sfz Pp6f Unf]adf kfg{'xf];\ . UNff]adf  
g]kfnsf] cjl:ylt kQf nufO{ lrx\g nufpg'xf];\ . ca Unf]asf] kl/j|md0f  
u/fpFbf s'g s'g cj:yfdf g]kfndf lgDgfg';f/sf] ;do x'G5 < kfn}kfnf] ;a} hgfn]  
Unf]a 3'dfP/ cjnf]sg ug{'xf];\ .

-s_ ;fFem k/]sf] a]nf -v_ dWo /ft -u_ laxfg ;"o{ pbfPsf] ;do -3_ dWo lbg

o:t} g]kfndf ;fFem kbf{ k[YjLsf] s'g 7fpFdf laxfg xF'bf]/x]5 < kfn}kfnf] cjnf]sg ug'{xf];\ . 

k[YjLsf] kl/e|d0f (Revolution of the earth)

lj|mofsnfk 8.5

cFWof/f] sf]7fdf Pp6f Unf]a / an]sf] 
aQL lng'xf];\ . lbOPsf] lrqdf h:t} 
aQL -;"o{sf] ¿kdf_ sf] jl/kl/ k[YjLsf] 
bL3{j[Qfsf/ sIf (elliptical orbit) 
sf] 3]/f agfpg'xf];\ . k[YjLsf ¿kdf  
Unf]anfO{ aQLsf] jl/kl/ -38Lsf] ;'O{sf] 
pN6f] lbzflt/_ 3'dfpg'xf];\ / kl/j|md0f 
(rotation) klg u/fpg'xf];\ . o; j|mddf Unf]a sIfLo w/ftn;Fu 66.5o 9NsfP/ sIfdf 
aQLsf] jl/kl/ Unf]anfO{ 3'dfpFb} nfg'xf];\ . s] Unf]anfO{ 3'dfpFb} nfFbf ;a} efudf aQLsf] k|sfz 

lrq=8.8

lrq=8.9
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Psgf;n] k/]sf] kfpg'eof] < cjnf]sg ug'{xf];\ . k|fKt glthf tnsf] tflnsfdf eg'{xf];\ .

Unf]asf] cj:yf k|sfzsf] pkl:ylt ;do

pQ/lt/ -w]/} jf yf]/} jf a/fa/_ blIf0flt/ -w]/} jf yf]/} jf a/fa/_
1.
2.
3.
4.

o;/L k[YjLsf] sIfsf ljleGg 7fpFdf ;"o{sf] k|sfz w]/} jf yf]/} jf Psgf;n] kbf{sf] 
c;/ s] xf]nf < sIffdf 5nkmn ug'{xf];\ . 

k[YjLn] lglZrt sIf eO{ ;"o{sf] jl/kl/ 3'Dg] 
rfnnfO{ k[YjLsf] kl/e|d0f (revolution of the 
earth)  jf jflif{s ult (Annual motion)  
elgG5 . 

s] tkfO{“FnfO{ yfxf 5 <

k[YjLsf] pQ/L / blIf0fL w|'jdf sl/a 6 dlxgfsf] lbg / afFsL 6 dlxgfsf] /ft  
x'G5, o;sf] sf/0f s] xf]nf < 

k[YjLn] ;"o{nfO{ lglZrt sIfaf6 kl/e|d0f / cfk\mg} cIfdf kl/j|md0f ug]{ j|mddf  
;w}Fel/ k[YjLsf] ;a} efudf ;"o{sf] k|sfz Psgf;n] kb{}g . oxL sf/0fn] ubf{ lbg / 
/ftsf] cjlwdf 36a9 x'g], Ct' kl/jt{g x'g] cflb x'G5 .

kl/of]hgf sfo{

lj|mofsnfk 8.5 df h:t} u/L Unf]anfO{ aQLsf] jl/kl/ kl/e|d0f u/fP/ g]kfndf 
hf8f] x'g] ;dodf udL{ ;do x'g] b]zx¿sf] klxrfg ug]{ lj|mofsnfk sIffdf  
ug'{xf];\ . lj|mofsnfksf cfwf/df hf8f] / udL{ x'g] b]zx¿ klxrfg u/L ;"rL tof/ ug'{xf];\ .

lrq=8.10
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cEof;

1.  l7s a]l7s 5'6\ofpg'xf];\ M

 -s_  k[YjLsf] kl/j|md0fsf] sf/0fn] ubf{ lbg / /ft x'G5 .

 -v_  k[YjLn] cfk\mgf] cIfdf Ps kmGsf] nufpg 365 lbg nufpF5 .

 -u_ k[YjL cfk\mgf] cIfdf 38Lsf] ;'O{ 3'Dg] lbzflt/ 3'D5 .

 -3_  k[YjLsf] kl/j|md0fsf sf/0fn] ubf{ ljleGg 7fpFsf] ;do km/s k5{ .

 -ª_  ;"o{af6 k[YjLsf] b'/L km/s k/]cg'';f/ Ct' kl/jt{g x'G5 .

2.  vfnL 7fp“df pko'St zAb eg'{xf];\ M

 l56f]   66.5° cIf sIf a/fa/ l9nf] 23.5°

 -s_ k[YjLsf] s]Gb| xF'b} pQ/ / blIf0f w|'j hf]8\g] sfNklgs /]vfnfO{ ================= 
elgG5 .

 -v_  k[YjL cfk\mgf] sIfLo w/ftndf ======================= l8u|L 9lNsPsf] 5 .

 -u_ k[YjLsf] kl/j|md0fsf j|mddf ;"o{sf] k|sfz ;a}lt/ Psgf;n] k/]df lbg /  
/ft ================== x'G5 .

 -3_  k[YjLdf klZrdtkm{sf] eGbf k"j{sf] ;do ================== x'G5 .

3.  lbOPsf ljsNkdWo] ;a}eGbf pko'St ljsNk 5gf]6 ug'{xf];\ M 

 -s_  k[YjLnfO{ cfk\mgf] sIfdf Ps kmGsf] nufpg slt ;do nfU5 <

     -c_ Ps jif{    -cf_ Ps dlxgf   -O_ Ps xKtf   -O{_ Ps lbg
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 -v_  k[YjLdf Ct' kl/jt{g x'g'sf] sf/0f s] xf] <

    -c_  ;"o{ / k[YjLlarsf] b'/L 36a9 x'g] ePsfn] 

    -cf_  k[YjL cfk\mgf] sIfLo w/ftndf 66.5 l8u|L 9lNsP/ kl/j|md0f /  
kl/e|d0f ug]{ ePsfn] 

    -O_  rGb|df / k[YjLlarsf] b'/L 36a9 x'g] ePsfn]  

    -O{_  k[YjL] cfk\mgf] sIfdf slxn] l9nf] / slxn] l56f] u/L kl/j|mdf ug]{ 
ePsfn] 

 -u_ k[YjLdf lbg / /ft x'g'sf] sf/0f tnsf dWo] s'g xf] <

    -c_ ;"o{ cfk\mgf] cIfdf 3'd]/ -cf_ k[YjL cfk\mgf] cIfdf 3'd]/ 

    -O_ k[YjLn] ;"o{nfO{ kl/j|mdf u/]/ -O{_ rGb|dfn] k[YjLnfO{ kl/j|mdf u/]/ 

     -3_  ;"o{ c:tfpg'sf] sf/0f tnsf dWo] s'g xf]nf <

    -c_ ;"o{ / k[YjLlarsf] b'/L a9]/         -cf_ k[YjL cfk\mgf] cIfdf 3'd]/ 

    -O_ k[YjLn] ;"o{nfO{ kl/j|mdf u/]/          -O{_ k[YjLsf] cIf a9L 9lNsP/ 

4.  tnsf k|Zgsf] pQ/ lbg'xf];\ M

 -s_ k[YjLsf] b}lgs ult / jflif{s ultlar s'g} tLgcf]6f leGgtf n]Vg'xf];\ .

 -v_ k[YjLsf] kl/j|md0fsf s'g} b'O{cf]6f c;/ pNn]v ug'{xf];\ .

 -u_  olb k[YjLsf] cIfn] sIfLo w/ftndf g9lNsO{ nDa ¿kdfg} kl/j|md0f ug]{ 
eP s] c;/ kYof{] xf]nf < sf/0f v'nfpg'xf];\ .

 -3_ k[YjLsf ljleGg efudf Ps} ;dodf klg km/s km/s xfjfkfgL kfOg'sf] 
sf/0f s] xf] <
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 -ª_  tnsf] lrqdf k[YjLn] ;"o{nfO{ kl/j|mdf ubf{sf] ljleGg cj:yfnfO{ cª\s 
1 b]lv 8 ;Ddn] ;ªs]t ul/Psf] 5 . tL k|To]s cj:yfdf pQ/L / blIf0fL 
uf]nfw{df lbg / /ftsf] cjlw -nfdf], 5f]6f] jf a/fa/_ s:tf] x'G5 < 
tflnsfdf eg'{xf];\ .

pQ/L uf]nfw{ blIf0fL uf]nfw{

1. 5f]6f] lbg 2.

3. 4.

5. 6.

7 8.

3

1

2

5

7

8

6

4
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 rGb|df / o;sf] snf (Moon and its phases)

s] x/]s ;f“em cfsfzdf rGb|df b]Vg ;lsG5 <

rGb|dfn] k[YjLnfO{ bL3{ j[Qfsf/ 
sIf (elliptical orbit) eP/ 3'Dg]  
u5{  .  o;sf nflu sl/a Ps dlxgf  
;do nfU5 . of] cjlwnfO{ rGb|dlxgf 
-rGb|df;_ (lunar month) elgG5 . 
rGb|dlxgfsf] ut]nfO{ ltly elgG5 .

s] tkfO{“nfO{ yfxf 5 <

xfd|f] k"jL{o ;+:s[ltdf hGd, d[To', ljjfxnufotsf ;+:sf/ tyf rf8kj{x¿  
rGb|df;cg';f/ g} lgwf{/0f ul/Psf x'G5g\ . 

lj|mofsnfk 8.5

nuQ} cfpg] k"l0f{df ltly slxn] /x]5 < kfqf]df x]g'{xf];\ . k"l0f{dfsf] lbg ;fFemdf 
rGb|df pbfPsf] ;do l6kf]6 ug'{xf];\ . rGb|dfsf] cfsf/ / pHofnf] s:tf] 
 b]lvG5, cjnf]sg ug{'xf];\ . j|mdzM k"l0f{dfsf] ef]lnkN6 -k|ltkbf_, kl;{kN6 -låtLof_ 
sf] lbgdf klg rGb|df pbfpg] ;do, cfsf/ / pHofnf] cjnf]sg ug'{xf];\ . x/]s lbg 
rGb|df pbfpg] ;do, cfsf/ / pHofnf]df s] km/s kfpg'eof] < x/]s lbgsf] lrq 
agfO{ sfkLdf l6kf]6 ug'{xf];\ . o;f] x'g'sf] sf/0f s] xf]nf, sIffdf 5nkmn ug'{xf];\ .

lrq=8.11

lrq=8.12
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ldlt ltly pbfpg] ;do rGb|dfsf]] cfsf/sf] lrq

rGb|df x/]s lbg cfk\mgf] sIfdf 12 l8u|Ln] cufl8 a9\5 . o;/L kl/j|mdf ug]{ j|mddf 
slxn] ;"o{ / k[YjLsf] lardf rGb|df k'U5 t slxn] ;"o{ / rGb|dfsf] lardf k[YjL  
k5{ . lrqdf ;"o{ / k[YjLsf lardf rGb|df /x]sf] 5 . olt j]nf rGb|df lbpF;f] cfsfzdf 
/x]sf] x'G5 / rGb|dfsf] cFWof/f] -/ft k/]sf]_ efu k[YjLlt/ k5{ . o; j]nf lbg jf  
/ft s'g} ;dodf klg rGb|df b]Vg ;lsFb}g . o:tf] cj:yfnfO{ cf}F;L (new moon) 
elgG5 .  cf}+F;LeGbf s]xL lbgcl3 laxfgLkv / cf}F;LeGbf s]xL lbgkl5 ;fFemkv 
rGb|dfsf] s]xL efu cfsfzdf b]Vg ;lsG5 .

tnsf] lrqdf ;"o{ / rGb|dfsf] lardf k[YjL /x]sf] 5 . olt j]nf rGb|dfsf] pHofnf] 
efu k[YjLlt/ k5{  / /ftel/ cfsfzsf k"0f{ rGb|df b]Vg ;lsG5 . o:tf] cj:yfnfO{ 
k"l0f{df (full moon) elgG5 . k"l0f{df kl5 x/]s lbg rGb|df pbfpg] ;do 48 ldg]6 
l9nf] x'Fb} hfG5 . rGb|dfsf] cfsf/ clg pHofnf] klg 36\b} hfG5 . oxL b/n] rGb|df 
pbfpg] ;do l9nf] x'Fb} hfFbf cf}F;Lsf] lbg k'Ubf ;"of]{bo / rGb|f]bo nueu ;Fu;Fu} 
x'G5 .

lrq=8.13

lrq=8.14
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s] tkfO{“nfO{ yfxf 5 <

60 ;]s]G8 =1 ldg]6

60 ldg]6 =1 306f

lrq=8.15

24 306f = 1 lbg

cf}F;Lsf] nuQ} cfpg] k"l0f{df;Ddsf] cjlwnfO{ z'SnkIf (bright half) elgG5 . o; 
cjlwdf rGb|dfsf] cfsf/ tyf pHofnf] efu a9\b} hfG5 . To:t} k"l0f{dfkl5 cf}F;L;Dd 
x/]s lbg rGb|dfsf] pHofnf] / cfsf/ j|mdzM 36\b} hfG5 . of] cjlwnfO{ s[i0fkIf 
(dark half) elgG5 .

s] tkfO{FnfO{ rGb| dlxgfsf ltlysf] gfd yfxf 5 <

s[i0fkIfsf ltlysf] cufl8 s[i0f / z'SnkIfsf ltlyx¿sf] cufl8 z'Sn  
n]lvG5, h:t} M s[i0f k|ltkbf eg]sf] k"l0f{df kl5sf] klxnf] lbg xf] eg] z'Sn k|ltkbf 
eg]sf] cf}F;Lkl5sf] klxnf] lbg xf] . nuftf/ b'O{cf]6f k"l0f{df larsf] ;do Ps rGb|df; 
xf] . 

ljrf/0fLo k|Zg 

-c_  rGb|dfsf] h:t} ;"o{sf] snf gb]lvg'sf] sf/0f s] xf]nf <

-cf_  rGb|dfdf s] ePsf] eP x/]s lbg cfsf/df kl/jt{g cfp“b}gYof] xf]nf <

lj|mofsnfk 8.6

Pp6f ;]tf ] Knfl:6ssf] an lng'xf ];\ . To;sf cfwf efudf sfnf] /ª  
nufpg'xf];\ . tnsf] lrqdf h:t} ansf] Ps 7fpFdf Kjfn agfP/ ;dfpgsf nflu 
;fgf] n6\7Lsf] laF8 nufpg'xf];\ . Pp6f cFWof/f] sf]7fdf aQL afn]/ lrqdf b]vfP h:t} 
u/L annfO{ laF8df ;dfP/ cfk\mgf] jl/kl/ 3'dfP/ x]g'{xf];\ . o; lj|mofsnfkdf ;"o{ 
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aQL, rGb|df an / k[YjLsf ¿kdf tkfO{F 
cfk"m x'g'x'G5 . ansf] sfnf] efu aQLsf] 
ljd'v -ljk/Ltlt/sf] k|sfz gkg]{ efu_ 
x'g'k5{ . ca an rGb|sIfsf] ljleGg 7fpFdf 
k'Ubf k[YjLaf6 tkfO{Fn] ansf] ;]tf] efu 
-pHofnf]_ slt dfqfdf b]Vg'eof] cjnf]sg  
ug'{xf];\ . o;} u/L k"l0f{df, cf}F;L / cGo 
ltlyx¿df rGb|dfsf] cj:yf kfn}kfnf] k|bz{g ug'{xf];\ . o;sf cfwf/df rGb|dfsf] snf 
x'g'sf] sf/0f sIffdf k|:t't ug{'xf];\ .

kl/of]hgf sfo{ (project work)

-s_  OG6/g]6df earth motion, lunar motion, phases of moon type u/L lel8of] 
8fpgnf]8 u/L cjnf]sg ug{'xf];\ . o;sf cfwf/df ;"o{, k[YjL / rGb|dfsf af/]df 
k|fKt u/]sf hfgsf/Lsf] Pp6f k|ltj]bg tof/ u/L sIffdf ;fyLx¿nfO{ ;'gfpg'xf];\ .

-v_  rf6{k]k/df rGb| dlxgfsf ;a} ltlysf] gfd n]Vg'xf];\ . s'g} Ps rGb| dlxgfsf] 
k"l0f{dfsf] lbg rGb|df pbfPsf] ;do l6kf]6 ug{'xf];\ . o;sf cfwf/df  
x/]s ltlydf rGb|df pbfpg] ;do n]Vg'xf];\ . ;fy} ;f] ltlydf x'g] rGb|dfsf]  
cfsf/sf] lrq agfpg'xf];\ / sIffsf]7fdf k|bz{g u/L 5nkmn ug{'xf];\ .

j|m=;= ltlysf] gfd rGb|df pbfpg] ;do rGb|dfsf] cfsf/
1. k"l0f{df ...........PM

2.
3.
4.

lrq=8.16

lrq=8.16
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cEof;

1.  tnsf lbOPsf egfO ;xL eP l7s lrx\g -Ö_ / unt eP a]l7s lrx\g 

-x_ nufpg'xf];\ M

 -s_  rGb|df k"j{df pbfP/ klZrddf c:tfpF5 .

 -v_ cf}F;Lsf] lbgel/ cfsfzdf rGb|df /xG5 .

 -u_  cluNnf] lbgeGbf ef]lnkN6 rGb|df 2 306f l9nf] pbfpg] u5{ .

 -3_  z'SnkIfsf] ;fFemdf rGb|dfsf] pHofnf] x'G5 .

 -ª_  s[i0fkIfsf] ;fFemdf rGb|dfsf] pHofnf] x'G5 .

2.  vfnL 7fp“df pko'St zAb eg'{xf];\ M 

 z'Sn kIf   60    cf}+F;L    k"l0f{df    24   a9\b} 36\b}    

 -s_  cf}F;Lkl5 k"l0f{df;Ddsf] cjlwnfO{ ================= elgG5 . 

 -v_  Ps lbg a/fa/==============306f x'G5 .

 -u_  k[YjL / ;"o{sf lardf rGb|df k/]sf] cj:yf==================lbg xf] .

 -3_  s[i0fkIfdf rGb|dfsf] cfsf/ / pHofnf] =============hfG5 .

3.  lbOPsf ljsNkdWo] ;a}eGbf pko'St ljsNk 5gf]6 ug'{xf];\ M 

 -s_  s'g ltlydf rGb|df ;fFemdf pbfP/ laxfg c:tfpF5 <

  -c_ cf}F;L -cf_ ci6dL

  -O_ PsfbzL -O{_ k"l0f{df

 -v_  rGb|dfsf] snf b]lvg'sf] sf/0f s] xf] <

  -c_ k[YjLsf] cIf 9lNsP/ -cf_ rGb|dfsf] cIf 9lNsP/ 

  -O_ k[YjLn] ;"o{nfO{ kl/j|mdf u/]/ -O{_ rGb|dfn] k[YjLnfO{ kl/j|mdf u/]/ 

 



185                         lj1fg tyf k|ljlw, sIff %                             

 -u_  rGb|dfn] k[YjLnfO{ kl/j|mdf ug]{ j|mddf ;"o{ / rGb|dfsf lardf k[YjL  
k/]sf] 5 . of] cj:yfdf rGb|df slxn] / s:tf] b]lvG5 <

  -c_ /ftel/ k"0f{ cfsf/df -cf_ dWo/ftdf cw{rGb|fsf/

  -O_ k"0f{ cfsf/df ;fFemdf dfq -O{_ k"0f{ cfsf/df laxfgLkv dfq

 -3_  lrqdf lbOPsf] h:tf] rGb|dfsf] cfsf/ tnsf dWo] s'g ;dodf b]Vg 
;lsG5 <

  -c_  k"l0f{dfsf] 7, 8 lbgkl5 dWo/ftdf pbfPsf]

  -cf_  k"l0f{dfsf] 7, 8 lbgkl5 ;fFemdf pbfPsf]

  -O_  cf}F;Lsf] 7, 8 lbgkl5 dWo/ftdf pbfPsf]

  -O{_  cf}F;Lsf] 7, 8 lbgkl5 laxfgLkv pbfPsf]

4.  tnsf k|Zgsf] pQ/ lbg'xf];\ M

 -s_  rGb|dfsf] snf eg]sf] s] xf] <

 -v_  cf}F;L / k"l0f{dfdf rGb|df, k[YjL / ;"o{sf] cjl:ylt s:tf] x'G5 < lrq 
agfP/ b]vfpg'xf];\ .

 -u_  cf}F;Lsf] lbg cfsfzdf rGb|df gb]lvg'sf] sf/0f s] xf]nf < sf/0f lbg'xf];\ .

 -3_  olb rGb|df cfkm\g} k|sfzn] rDsg] pku|x ePsf] eP o;sf] b]lvg]]  
cfsf/df s] km/s kYof{] xf]nf, lsg <

 -ª_  8f]Ndfsf cfdfa'af s[lifsf] sfd ug'{x'G5 . pxfFx¿n] v]tdf kfSg  
nfu]sf] wfg laxfg rfF8}} p7]/ rGb|dfsf] pHofnfsf] ;xfotfdf sf6\g ;'?  
ug]{ of]hgf agfpg'eof] . o;sf nflu rGb|dfsf] snfsf] cWoogsf  
cfwf/df s'g ltlyb]lv wfg sf6\g ;'? ubf{ pko'St xf]nf sf/0f;lxt 
;Nnfx lbg'xf];\ .
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