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lj1fgn] s'g} j:t', ljifo tyf 36gfsf] Jojl:yt cWoognfO{ hf]8 lbG5 . lj1fgsf] 

cWoog ug{ j}1flgs k|lj|mofut l;kx¿sf] cfjZostf k5{ . cjnf]sg ug'{ (observing), 

juL{s/0f ug'{ (classifying), dfkg ug'{ (measuring), eljiojf0fL ug'{ (predicting), ;~rf/ 

ug'{ (communicating), lgisif{ lgsfNg' (concluding) cflb j}1flgs k|lj|mofut l;kx¿ 

x'g\ . cfkm"n] b]v]sf, ;'g]sf / cg'ej u/]sf ljifoj:t'x¿sf] j|mdj4 cWoog ug'{ j}1flgs 

cWoog xf]  . o; cGtu{t cjnf]sg ug]{, lh1f;f /fVg], cg'dfg ug]{, k|of]u ug]{, k|of]usf] 

glthf ljZn]if0f u/L lgisif{ lgsfNg] cflb sfo{x¿ kb{5g\ . ;/ cfOHofs Go'6gn] :ofp 

v;]sf] b]v]/ u'?Tjan kQf nufP . h]D;jf6n] kfgLsf] afkmn] lsTnLsf] lasf]{ prfn]sf] 

b]v]/ l:6d OlGhg agfP . oL cflj:sf/x¿ j}1flgs cWoogaf6 g} ;Dej ePsf x'g\ . 

nfdf] ;do;Dd w}o{tfsf ;fy j}1flgs cWoog ubf{ xfdL klg gofF vf]h ug{ ;S5f}‘ .

PsfO 1 j}1flgs l;sfO
(Scientific Learning)

1.1 j}1flgs l;sfOsf] kl/ro (Introduction to scientific learning)

lrq g= 1.1

lj1fg s] xf] < o;sf] cWoog lsg / s;/L ul/G5 < s] lj1fgsf] l;sfO cGo 
ljifosf] eGbf km/s x'G5 < 5nkmn ug'{xf];\ / lgisif{nfO{ sIffdf k|:t't ug'{xf];\ .
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tkfO{‘sf] jl/kl/ kfOg] sf7sf 6'j|mf, ;fgf] 9'ª\uf, Knfl:6ssf 6'j|mf, O/]h/, /a/sf] :6k/, 

a/km, kmnfdsf] sfF6L, sfkLsf kfgf, 86k]gsf] lasf]{, ?vsf kft, sk8fsf 6'j|mf, l:6nsf] 

rDrf, OF6fsf] 6'j|mf, rfdn / bfnsf bfgf cflb hDdf kfg'{xf];\ . tLdWo] s'g s'g j:t' 

kfgLdf 8'A5g\ / s'g s'g 8'Ab}gg\, cg'dfg u/L tnsf] tflnsfdf eg'{xf];\\ M

tflnsf g= 1.2

j|m=;= j:t'sf] gfd
kfgLdf 8'A5 ls 8'Ab}g <

 cg'dfg k/LIf0fsf] glthf 

1. sf7sf 6'j|mf

cfFk, s]/f, ;'Gtnf, :ofp, sfutL, cgf/, cª\u'/, cdnf, sfFj|mf], gl/an, cf]v/, d]jf cflb 
kmnkm"nx¿ hDdf ug'{xf];\\ .

oL kmnkm"nx¿nfO{ x]/]/, 5fd]/, ;'F3]/ / rfv]/ cjnf]sg ug'{xf];\\ . oL kmnkm"nx¿nfO{ 

cfsf/, /ª, :jfb, s8fkg cflbsf cfwf/df ljleGg ;d"xdf juL{s/0f ug'{xf];\\ M

tflnsf g= 1.1

cfsf/ ldNg]

/ª ldNg]

:jfb ldNg]

s8fkg ldNg]

tflnsfsf cfwf/df lj|mofsnfksf] lgisif{ lgsfNg'xf];\ M

h:t} M 1. kmnkm"n cldnf], u'lnof]nufot ljleGg :jfbsf x'G5g\ .

 2. 

 3. 

lj|mofsnfk 1.2

lj|mofsnfk 1.1

 j}1flgs l;sfO k|lj|mof (Scientific learning process)
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 j}1flgs l;sfO k|lj|mofsf r/0fx¿ (Steps of scientific learning process)

j}1flgs l;sfO k|lj|mofdf lgDglnlvt r/0fx¿ j|mdzM cjnDag ug]{ ul/G5 M

1. jl/kl/sf j:t' jf 36gfsf] cWoog ug]{

jl/kl/ b]v]sf, ;'g]sf jf cg'ej u/]sf ljleGg j:t' jf 36gfsf] cWoogaf6 g} 

j}1flgs l;sfO k|lj|mof ;'? x'G5 . lj|mofsnfk 1.2 df cfˆgf] jl/kl/ ePsf ljleGg 

j:t'sf] ;ª\sng ug'{ of] r/0fsf] pbfx/0f xf] . ?vaf6 kmn v;]sf], lxpF kUn]sf] 

jf cGo 36gf b]Vg', hf8f] ofddf lr;f] cg'ej x'g' cflb 36gf klg j}1flgs l;sfO 

k|lj|mofsf] klxnf] r/0fdf kb{5g\ .

2. j:t' jf 36gfsf ;DaGwdf k|Zg ug]{

j}1flgs l;sfO k|lj|mofsf] bf];|f] r/0f eg]sf] k|Zg ;f]Wg' xf] . lj|mofsnfk 1.2 df 

;ª\sng u/]sf j:t' kfgLdf 8'A5g\ ls 8'Ab}gg\ eg]/ lh1f;f /fVg' o;sf] pbfx/0f 

2. 9'ª\uf
3. =================

4. =================

tkfO{‘n] s]sf cfwf/df 8'Ag] / g8'Ag] j:t' cg'dfg ug{'eof], ;fyLnfO{ ;'gfpg'xf];\ .

cg'dfg u/]kl5 Pp6f aflN6gdf kfgL lng'xf];\\ . dflysf j:t'nfO{ Ps Ps u/L pSt 

aflN6gsf] kfgLdf /fVg'xf];\\ . ca s'g s'g j:t' kfgLdf 8'a] / s'g s'g 8'a]gg\, k/LIf0fsf] 

glthf dflysf] tflnsfdf eg'{xf];\\ M

1. tkfO{‘sf] cg'dfg / k/LIf0fsf] glthf ldNof]÷ldn]g t'ngf ug'{xf];\\ .

2. dflysf ;a} j:t' kfgLdf lsg 8'a]gg\ <

3. s] tkfO{‘ o:t} k|sf/sf cGo 8'Ag] / t}l/g] j:t'sf] gfd atfpg ;Sg'x'G5 <

4. o; lj|mofsnfksf] lgisif{ s] xf]nf <

o;/L jl/kl/sf j:t' jf 36gfsf] cjnf]sg, cg'dfg, k/LIf0f, 5nkmn, JofVof u/L 

lgisif{ lgsfNg] / k|ltj]bg agfO{ ;~rf/ ug]{ sfo{nfO{ j}1flgs l;sfO k|lj|mof elgG5 .
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xf] . To;} u/L Go'6gn] ?vaf6 :ofp lsg v:of] eg]/ lh1f;f /fVg', h]D;jf6n] kfgL 

ttfpFbf lsTnLsf] lasf]{ lsg prflnof] eg]/ lh1f;f /fVg' klg k|Zg ;f]wfO x'g\ .

ljrf/0fLo k|Zg
1. Go'6gsf cufl8 :ofp v:g' s] ;+;f/sf nflu klxnf] 36gf lyof] <

2. lsg Go'6gn] g} o; 36gfsf] oyfy{ kQf nufpg ;kmn eP <

3. k|Zgx¿sf] ;Defljt pQ/sf] cg'dfg ug]{

of] r/0fdf k|Zg jf 36gfsf] ;Defljt pQ/ / sf/0fx¿sf] vf]hL ul/G5 . o;n] ubf{ 

36gfsf] tYo kQf nufpg ;xh x'G5 . lj|mofsnfk 1.2 df ;ª\slnt j:t' kfgLdf 

8'Ag] jf g8'Ag] ;DaGwdf k/LIf0fk"j{ cg'dfg ug'{ of] r/0fsf] pbfx/0f xf] . 

cg'dfg ug'{xf];\\ M

1. Pp6f a/kmsf] 6'j|mfnfO{ kufNbf o;sf] cfotgdf s:tf] kl/jt{g x'G5 xf]nf <

2. xl/of] la?jfnfO{ k|sfz gl5g{] u/L 5f]k]/ s]xL lbg;Dd /fVbf s] x'G5 xf]nf <

3. cG8fnfO{ leg]u/ jf sfutLsf] /;df 8'afP/ /fVbf s] x'G5 xf]nf <

4. k/LIf0f ug]{

o; r/0fdf cfk"mn] u/]sf] cg'dfgnfO{ pko'St ljlw ckgfO{ k/LIf0f ul/G5 . k/LIf0faf6 

jf:tljs tYo kQf nufOg] ePsfn] o;nfO{ ;a}eGbf dxìjk"0f{ r/0f dflgG5, h:t} M 

lj|mofsnfk 1.2 df ;ª\slnt j:t'nfO{ Ps Ps u/L aflN6gsf] kfgLdf /fv]/ k/LIf0f 

ul/Psf] lyof] . 

5. k/LIf0faf6 k|fKt tYofª\ssf] ;ª\sng ug]{ 

k/LIf0faf6 cfPsf] glthfnfO{ l6kf]6 ul/G5 . lj|mofsnfk 1.2 df ;ª\slnt j:t'dWo] 

s'g j:t' kfgLdf 8'Aof] / s'g j:t' kfgLdf 8'a]g eg]/ k/LIf0faf6 cfPsf] glthfnfO{ 

tflnsfdf el/Psf] lyof] . 

6. tYofª\ssf] ljZn]if0f u/L lgisif{ lgsfNg]

k/LIf0faf6 k|fKt tYoª\ssf] ljZn]if0fsf cfwf/df lgisif{ lgsflnG5 . lj|mofsnfk 

1.2 af6 kmnfdsf] sfF6L, 9'ª\uf, OF6fsf 6'j|mf, l:6nsf] rDrf, /a/sf] ss{nufotsf 
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kfgLeGbf vFlbnf j:t'x¿ kfgLdf 8'A5g\ . sfuhsf kfgf, ?vsf kft, Knfl:6ssf 

6'j|mf, a/km h:tf kfgLeGbf sd vFlbnf j:t'x¿ kfgLdf plqG5g\ egL lgisif{ lgsfNg 

;lsG5 .

7. lgisif{nfO{ k|ltj]bg agfO{ k|:t't ug]{

of] j}1flgs k|lj|mofsf] clGtd r/0f xf] . o; r/0fdf tYoª\ssf] ljZn]if0f u/L 

lgsfn]sf] lgisif{nfO{ df}lvs tyf lnlvt ¿kdf k|:t't ul/G5 . 

– j/k/ pknAw s]xL j:t'x¿ ;ª\sng ug'{xf];\\, h:t} M sDkf;, Hofldlt aS;, snd, 

k]lG;n, Hofs]6df x'g] wft'sf] r]g, 6fFs, kmnfdsf] lsnf, PlNdlgodsf] kftf cflb .

– hDdf kf/]sf j:t' s'g s'g r'DasLo x'g\ / s'g s'g xf]Ogg\, cg'dfg u/L tflnsfdf eg'{xf];\\ .

– r'Dassf] ;xfotfn] s'g s'g r'DasLo j:t' x'g\, 5'6\ofpg'xf];\ . 

– cg'dfg u/]/ el/Psf] tflnsf / k/LIf0fkl5 el/Psf] tflnsfsf] t'ngf ug'{xf];\\ .

– k/LIf0fsf] lgisif{ lgsfNg'xf];\ .

– k"/f u/]sf sfdx¿nfO{ j}1flgs k|lj|mofsf r/0f;Fu ;DalGwt u/L JofVof ug'{xf];\\ .

lj|mofsnfk 1.3

– tkfO{‘sf] 3/ j/k/ kfOg] ljleGg k|sf/sf af]6la?jfsf lap hDdf ug'{xf];\\, h:t} M ds}, 

ux'F, hf}F, rgf, s]/fp cflb .

– oL lapx¿ s'g s'g PsbnLo / s'g s'g b'O{bnLo xf]nfg\, cg'dfg u/L l6kf]6 ug'{xf];\\ .

– ca k|To]s lapsf] kmSn]6f 5'6\ofO{ PsbnLo jf b'O{bnLo s] x'g\, k/LIf0f ug'{xf];\\ .

– k/LIf0fsf] glthf l6kf]6 ug'{xf];\\ .

– s] cg'dfg / k/LIf0fsf] glthflar leGgtf kfpg'eof] <

– cfk"mn] u/]sf sfdnfO{ j}1flgs l;sfO k|lj|mofsf cfwf/df k|ltj]bg tof/ u/L sIffdf 

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

lj|mofsnfk 1.4

j}1flgs l;sfO ljlwsf] cEof; u/f}F M
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6]a'n slt nfdf] 5 <

tkfO{‘sf] sIffdf ePsf] 6]a'n laQfn] gfKg'xf];\ . 

dfgf}F tkfO{‘sf] 6]a'n 4 laQf nfdf] /x]5 . oxfF 

tkfO{‘n] laQfsf] nDafO;Fu 6]a'nsf] nDafO t'ngf 

ug'{eof] . 6]a'nsf] nDafO laQfsf] nDafOeGbf 4 

u'0ff w]/} /x]5, eGg] yfxf kfpg'eof] . tkfO{‘n] 

b}lgs hLjgdf s] s] gfk lng] ug'{ePsf] 

5 < 5nkmn ug'{xf];\ .

1.2 gfk / PsfO (Measurement and unit)

lj|mofsnfk 1.5

lunf;df slt kfgL 5 <

Ps lunf; kfgL / Pp6f d]hl/ª l;lnG8/ 

lng'xf];\\ . lunf;sf] kfgLnfO{ la:tf/} 

d]hl/ª l;lnG8/df vGofpg'xf];\ . kfgL slt 

ldlnln6/ (ml) /x]5, x]g'{xf];\ .

lj|mofsnfk 1.6

lrq g= 1.3

lunf;sf] kfgLsf] cfotg ;'?df yfxf lyPg . d]hl/ª l;lnG8/ t/nsf] cfotg gfKg] 

pks/0f xf] . o;df /flvPsf] kfgLsf] ;tx x]/]/ pSt kfgLsf] cfotgsf] dfqf yfxf kfpg 

;lsG5 . d]hl/ª l;lnG8/n] :6fG88{ cfotg b]vfpF5 . o; lj|mofsnfkdf lunf;sf] 

kfgLsf] cfotg d]hl/ª l;lnG8/df vGofP/ t'ngf ul/of] . cfotg Ps ef}lts kl/df0f 

(physical quantity) xf] . gfk]/ ul0ftLo ¿kdf JoSt ug{ ;lsg] kl/df0fnfO{ ef}lts 

kl/df0f elGfG5 .

o;/L dfqf yfxf gePsf] ef}lts kl/df0f -pbfx/0fsf nflu lunf;sf] kfgLsf] cfotg_ 

nfO{ p:t} lsl;dsf] k|dfl0fs kl/df0f -d]hl/ª l;lnG8/df b]vfpg] cfotg_ ;Fu t'ngf 

lrq g= 1.2
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lbOPsf] lrqdf s'g /]vf nfdf] xf]nf < 

gfk glnO{sg eGg'xf];\ . ca ?n/sf] 

;xfotfn] gfk]/ x]g'{xf];\ . s] tkfO{‘n] 

u/]sf] cg'dfg l7s eof] < ;fob 

ePg xf]nf . olQs} x]/]/ cg'dfg 

u/]sf] ef}lts kl/df0fsf] dfqf ;wF} 

;xL gx'g ;S5 . j}1flgs l;sfO k|lj|mofsf dxìjk"0f{ r/0f k/LIf0f xf] . k|foM h;f] k/LIf0f 

ubf{ gfk lng] ul/G5 . olb gfk ;xL ePg eg] k/LIf0fsf] lgisif{ klg unt x'G5 . t;y{ 

j}1flgs cWoogsf nflu gfksf] dxìjk"0f{ e"ldsf x'G5 . 

xfdLn] lbgx'F ljleGg sfo{ ub{5f}F . k;naf6 rfdn, bfn, lrgL, t]n, l3p cflb lsG5f}F . 

tL sfo{ ubf{ ljleGg j:t'sf] gfk lng'kb{5 . 3/df lrof ksfpFbf lrgL, lrofkQL, b'w / 

kfgL slt /fVg] eg]/ lglZrt ug'{k5{ . vfgf agfpFbf, t/sf/Ldf g'g d;nf /fVbf dfqf 

ldnfpg'k5{ . xfdLn] z/L/sf] gfk glnO{ sk8f l;nfpFbf z/L/df ldNb}g . To;}n] b}lgs 

hLjgdf gfk dxìjk"0f{ x'G5 . j:t'sf] ;xL kl/df0f yfxf kfpg gfksf] cfjZostf k5{ . 

ug]{ k|lj|mofnfO{ gfk elgG5 . ef}lts kl/df0f gfKg k|of]u ul/g] k|dfl0fs kl/df0fnfO{ PsfO 

elgG5 . km/s km/s ef}lts kl/df0fnfO{ km/s km/s PsfOn] gflkG5, h:t} M nDafO gfKg 

ld6/, lk08 gfKg lsnf]u|fd, ;do gfKg ;]s]G8, tfkj|md gfKg l8u|L ;]lN;o; k|of]u ul/G5 . 

ef}lts kl/df0fsf] dfqfnfO{ ;ª\Vof / PsfO Ps;fy n]v]/ hgfOG5, h:t} M s'g} j:t'sf] 

nDafO 4 m n]lvG5 . oxfF ef}lts kl/df0f nDafO xf] . m n] PsfO hgfpF5 / 4 n] j:t' 

PsfO nDafOeGbf 4 u'0ff nfdf] 5 eGg] cy{ nfU5 .

ljrf/0fLo k|Zg 

lj|mofsnfk 1.5 / 1.6 df k|of]u ePsf PsfOx¿lar s] leGgtf 5 < s'g lsl;dsf] 
gfk a9L lj:jf;gLo x'G5 xf]nf <

lrq g= 1.4

 gfksf] cfjZostf lsg kb{5 <
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km/s km/s :yfgdf cfcfˆg} tl/sfn] gfKg] ul/G5 . nDafO gfKgsf nflu xft, laQf, 

kfOnf, cª\u'n cflbnfO{ PsfOsf ¿kdf w]/} 7fpFdf k|of]u ePsf] kfOG5 . 

lrq g= 1.5

lrq g= 1.6

xft laQf
k}tfnf (foot)

1.3 gfksf :yfgLo / k|dfl0fs PsfOx¿ (Local and standard units 
of measurement)

o;} u/L xfd|f] b]zdf cGg, u]8fu'8L, l3p, t]n gfKg dfgfkfyL / d'/Lsf] k|of]u ul/G5 . cGg 

kmNg] jf sfd ug{ ;Sg] Ifdtfsf cfwf/df d'/L, xn jf /f]kgL PsfOdf v]tsf] If]qkmn gfKg] 

k|rng clxn];Dd klg /x]sf] 5 . oL gfkx¿df k|of]u ePsf PsfOx¿ k|dfl0fs PsfO 

xf]Ogg\ . :yfgLo ¿kdf gfKgsf nflu k|of]u x'g] o:tf PsfOx¿nfO{ :yfgLo PsfO elgG5 . 

ljleGg 7fpFdf s]xL :yfgLo PsfOx¿ cem} klg k|of]u x'g] u/]sf] e]l6G5 .

tkfO{‘+x¿sf] ;d'bfodf nDafO, lk08, ;do, If]qkmn, cfotg cflb kl/df0fx¿ gfKg s'g 

s'g PsfO k|of]u ul/G5 < 5nkmn u/L tnsf] h:t} tflnsf agfO{ n]Vg'xf];\\ M

kl/df0f nDafO lk08 ;do If]qkmn cfotg
PsfO

lj|mofsnfk 1.7
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sIffsf]7fdf ePsf] Pp6f 8]S; jf 6]a'nsf] nDafO tkfO{‘sf] laQf k|of]u u/L gfKg'xf];\ / 

slt eof] n]Vg'xf];\\ . ca kfn}kfnf] c¿ ;fyLsf] laQfn] klg gfKg'xf];\ . glthf a/fa/ 

cfof] ls cfPg < cfPg eg] lsg km/s cfPsf] xf]nf, 5nkmn ug'{xf];\\ .

k|foM :yfgLo PsfOx¿ k|dfl0fs gx'g] ePsfn] o;sf cfwf/df ul/g] ljleGg 7fpFsf] dfkgdf 

Ps¿ktf x'Fb}g . o;n] /fli6«o tyf cGt/f{li6«o ¿kdf Jofkf/ ug{ ;d:of k5{ . pSt ;d:of 

;dfwfg u/L gfknfO{ ljZj;gLo / ;+;f/e/ dfGotf k|fKt agfpg'kg]{ cfjZostf dx;'; 

x'g yfNof] . o;} j|mddf ;g\ 1960 df k|mfG;df j}1flgsx¿sf] cGt/f{li6«o e]nfn] gfksf 

k|dfl0fs PsfOx¿ lgwf{/0f u/]sf] lyof] . ljZje/ dfGotf k|fKt oL gfksf PsfOx¿nfO{ 

P;\= cfO{= PsfO (SI unit) elgG5 . P;\= cfO{= PsfOsf s]xL pbfx/0fx¿ o;k|sf/ /x]sf 

5g\ M

tflnsf g= 1.3 M P;\= cfO{= PsfO

j|m=;= Eff}lts kl/df0f  PsfO PsfOsf] ;ª\s]t

1. nDafO ld6/ (metre) m

2. lk08 lsnf]u|fd (kilogram) kg

3. ;do ;]s]G8 (second) s

4. Tffkj|md s]lNeg (kelvin) K

5. ljB't\wf/f PlDko/ (ampere) A

6. If]qkmn ju{ld6/ (square metre) m2

7. cfotg 3gld6/ (cubic metre) m3

8. Afn Go'6g (newton) N

9. zlSt h'n (joule) J

10. ;fdYo{ Jff6 (watt) W

11. j]u÷ult ld6/ k|lt;]s]G8 (metre per second) m/s

;g\ 1960 df j}1flgsx¿sf] ;Dd]ngaf6 ljsf; ePsf] gfksf] k|0ffnL g} P;\= cfO{= k|0ffnL 

xf] . P;\= cfO{= k|0ffnLcGtu{tsf gfksf PsfOx¿nfO{ P;\= cfO{= PsfO elgG5 .

lj|mofsnfk 1.8
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sfkLdf Ps OGr nfdf] /]vf sf]g{'xf];\ . pSt /]vfnfO{ ;]lG6ld6/df gfKg'xf];\ . Ps OGr 

a/fa/ slt ;]lG6ld6/ x'g] /x]5 <

Ps ln6/ gfKg] efF8f / Pp6f kfyL lng'xf];\\ . Ps kfyL kfgL gfk]/ Pp6f efF8fdf 
/fVg'xf];\\ . pSt kfgLnfO{ ln6/ gfKg] efF8fdf vGofpg'xf];\ . Ps kfyLdf slt ln6/ eof], 
kQf nufpg'xf];\\ . Ps dfgfdf slt ldlnln6/ x'G5, kQf nufpg'xf];\\ .

s] ;a} dfgf / kfyLsf] gfkf]af6 Pp6} glthf cfpnf <

lj|mofsnfk 1.9

lj|mofsnfk 1.10

kl/of]hgf sfo{

/f]kgL, x]S6/, cfgf, s6\7fnufot hUufsf] If]qkmn gfKg k|of]u ul/g] :yfgLo PsfOx¿nfO{ 

P;\= cfO{= PsfOdf s;/L ¿kfGt/0f ug{ ;lsG5 < cleefjsnfO{ ;f]w]/ jf OG6/g]6df 

vf]hL u/L lgDgfg';f/ vfnL 7fpF eg'{xf];\ .

1 /f]kgL Ö ============ m2

1 x]S6/ Ö ============ m2

1 cfgf Ö ============ m2

1 s6\7f Ö ============ m2

lj|mofsnfk 1.8 / 1.9 df h:t} u/L ljleGg ef}lts kl/df0fsf] :yfgLo PsfO / P;\= cfO{= 

PsfOlar t'ngf ug{ ;lsG5 . o;/L t'ngf u/L k/Dk/fut ¿kdf k|of]u ul/g] :yfgLo 

PsfOnfO{ P;\= cfO{= PsfOdf JoSt ug]{ ul/Psf] kfOG5 . ;a} :yfgLo PsfOnfO{ olsgsf 

;fy P;\= cfO{= PsfOdf ¿kfGt/0f ug{ eg] ;lsFb}g, h:t} M Ps xft nDafOdf slt 

;]lG6ld6/ x'G5 olsgsf ;fy eGg ;lsFb}g lsgls dfG5]lkR5] xftsf] nDafO km/s km/s 

x'g ;S5 .
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dflysf lj|mofsnfk / 5nkmnsf cfwf/df :yfgLo / P;\= cfO{= PsfOlar leGgtf k|:t't 

ug{ lgDgfg';f/ cjwf/0ff tflnsf (Conceptual grid) tof/ ug'{xf];\\ M

tflnsf 1.4

leGgtfsf] cfwf/ :yfgLo PsfO P;\= cfO{= PsfO

ljZj;gLotf (reliability)

oyfy{k/stf (accuracy)

Ps¿ktf (uniformity)

j}1flgs l;sfOdf k|of]usf nflu pko'St

1.4 7'nf tyf ;fgf PsfOx¿ (Multiple and submultiple units)

dfgf}F tkfO{‘nfO{ k[YjLb]lv ;"o{;Ddsf] b'/L, s'g} rp/sf] nDafO / sndsf] nDafO gfKg'kg]{ 
5 . s] tkfO{‘ oL ;a} kl/df0fx¿nfO{ ld6/ PsfOdf gfKg ;Sg'x'G5, lsg <

dflysf tLgcf]6} gfkdf ef}lts kl/df0f Pp6} -nDafO_ eP klg dfqfdf w]/} cGt/ b]lvG5 . 

rp/sf] nDafOnfO{ ld6/df JoSt ug'{ plrt b]lvG5 t/ k[YjLb]lv ;"o{;Ddsf] b'/L gfKg 

ld6/eGbf 7'nf] PsfO / sndsf] nDafO gfKg ld6/eGbf ;fgf] PsfO cfjZos x'G5 . 

To;}n] Pp6} ef}lts kl/df0fsf] w]/} dfqfnfO{ 7'nf] PsfOdf / yf]/} dfqfnfO{ ;fgf] PsfOdf 

JoSt ug]{ ul/G5 . gfksf ;fwg tyf PsfO 7'nf / ;fgf eP klg ltgLx¿ Pscfk;df 

¿kfGt/0f ug{ eg] ;lsG5 .

lrq g= 1.7  nDafO gfKg k|of]u ul/g] pks/0fx¿
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nDafO gfKg] ljleGg k|sf/sf pks/0fx¿ ;ª\sng ug'{xf];\\ . tL pks/0fx¿ s'g s'g 

sfddf k|of]u ul/G5, tnsf] tflnsf agfO{ n]Vg'xf];\\ M

tflnsf 1.5

j|m=;= pks/0fsf] gfd pkof]lutf 

1. Hofldlt aS;sf] 15 ;]lG6ld6/ nfdf] :s]n 
2. sk8f k;ndf kfOg] kmnfdsf] 1 ld6/ nfdf] :s]n
3. 2 ld6/ nfdf] kmnfdsf] 6]k 
4. 50 jf 100 ld6/ nfdf] sk8f jf Knfl:6ssf] 6]k

5. 150 ;]lG6ld6/ nfdf] Knfl:6ssf] 6]k 

pks/0fsf] agf]6cg';f/ o;sf] k|of]u klg km/s x'G5 . 5f]6f] nDafO gfKg 5f]6f] ?n/ k|of]u 

ul/G5 . nfdf] nDafO gfKg nfdf] 6]k k|of]u ul/G5 . nfdf] 6]knfO{ a]/]/ af]Sg ldNg] agfOPsf] 

x'G5 . Hofldlt aS;sf] ;fgf] / b/f] :s]nsf] dbtn] l;wf /]vfx¿ sf]l/G5 . sk8f k;ndf 

b/f] kmnfdsf] :s]nn] sk8f gfKg ;lhnf] x'G5 .

lj|mofsnfk 1.11

 nDafOsf] PsfO (Unit of length)

tkfO{‘sf] 3/af6 ljBfno slt 6f9f 5 < tkfO{‘sf] z/L/sf] prfO slt 5 < a]Gr slt nfdf] 

5 < oL k|Zgx¿n] ljleGg j:t'sf] nDafOnfO{ ;ª\s]t ub{5g\ . s'g} b'O{cf]6f laGb'x¿larsf] 

b'/LnfO{ nDafO elgG5, h:t} M dflg;sf] prfO eGgfn] 6fpsfsf] dflyNnf] efub]lv 

k}tfnf;Ddsf] b'/L xf] .

nDafO gfKg] P;\= cfO{= PsfO ld6/ xf] . ld6/eGbf ;fgf jf 7'nf PsfO klg x'G5g\ . 

ld6/eGbf ;fgf tyf 7'nf PsfO / ltgLx¿sf] ;DaGw o;k|sf/ /x]sf] 5 . 

10 ldlnld6/ (mm) = 1 ;]lG6ld6/ (cm) 10 cm = 1 8]l;ld6/ (dm) 

100 cm = 1 ld6/ (m) 1000 m = 1 lsnf]ld6/ (km)

pbfx/0f
1. 2 m 50 cm df slt cm x'G5 <

oxfF, 2m 50cm = (2 × 100 + 50) cm

 = 250 cm
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Pp6f lunf; / aflN6g lng'xf];\\ . b'j}df kfgL eg'{xf];\\ . kfgL;lxtsf] lunf; / aflN6g 

kfn}kfnf] prfNg'xf];\ . s'g rflx‘ prfNg ufx|f] eof], lsg < ;fyLx¿lar 5nkmn ug'{xf];\\ .

s'g} j:t'df /x]sf] kbfy{sf] dfqfnfO{ To; j:t'sf] lk08 elgG5 . 

Ps aflN6g kfgLsf] lk08eGbf Ps lunf; kfgLsf] lk08 sd 

x'G5 . lk08 a9L ePsf] kbfy{ ux|f}F / lk08 sd ePsf] kbfy{ 

xn'ª\uf] x'G5 . oxL sf/0fn] aflN6gsf] kfgL prfNgeGbf 

lunf;sf] kfgL prfNg ;lhnf] ePsf] xf] .

;a} kbfy{x¿sf lk08 x'G5g\ . df6f], 9'ª\uf, sf7, sfuh, kfgL, xfjf cflb ;a} kbfy{ x'g\ . 

lk08 gfKg ef}lts t/fh'sf] k|of]u ul/G5 .

lk08sf] P;\= cfO{= PsfO lsnf]u|fd xf] . lsnf]u|fdeGbf ;fgf jf 7'nf PsfO klg x'G5g\ . 

ltgLx¿sf] ;DaGw o;k|sf/ /x]sf] 5 .

1000 ldlnu|fd (mg) = 1 u|fd (g) 

1000 g = 1 lsnf]u|fd (kg)

100 kg = 1 lSjG6n 

1000 kg = 1 6g 

Pp6f ef}lts t/fh' / ljleGg lk08 ePsf 9sx¿ lng'xf];\ . t/fh'sf] Psftkm{ s'g} j:t' 

/fVg'xf];\ . t/fh' ;Gt'ng gcfpGh]n csf{]lt/ 9sx¿ yk 36 ug{'xf];\ . t/fh'sf ;Gt'ng 

ePsf] cj:yfdf 9ssf] lk08 hlt 5 Tolt g} ;f] j:t'sf] lk08 xf] .

lrq g= 1.9 ljleGg gfksf 9sx¿

lrq g= 1.8 ef}lts t/fh'

lj|mofsnfk 1.12

lj|mofsnfk 1.13

2. 506 cm nfO{ m PsfOdf ¿kfGt/0f ug'{xf];\\ M

oxfF, 506 cm = 506
100  m   = 5.06 m

 lk08sf] PsfO (Unit of mass)
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pbfx/0f
1. 5 kg 200 g df slt g x'G5 <

oxfF, 5 kg 200 g = (5 × 1000 + 200) g

 = 5200 g

2. 1550 g df slt kg x'G5 <

oxfF, 1550 g = 1550
1000  kg = 1.55 kg x'G5 .

tkfO{‘ 3/af6 ljBfno cfOk'Ug slt ;do nfU5 <

l7s ;do yfxf kfpg gfKg' kb{5 . 3/af6 lg:sg' Pp6f 36gf xf] . ljBfno k'Ug' csf]{ 

36gf xf] . tL b'O{ 36gflarsf] cjlw g} ljBfno k'Ug nfUg] ;do xf] . s'g} b'O{cf]6f 

36gfx¿larsf] cjlwnfO{ ;do elgG5 .

;do gfKgsf nflu ljleGg k|sf/sf 38Lx¿ k|of]u ul/G5, h:t} M ;fwf/0f 38L, c6f]d]l6s 

38L, l8lh6n 38L, 6]a'n 38L, leQ] 38L cflb . ;dosf] P;\= cfO{= PsfO ;]s]G8 xf] . 

ldg]6, 306f, lbg, xKtf, dlxgf, jif{, bzs, ztfAbL cflb ;a} ;dosf ;]s]G8eGbf 7'nf 

PsfOx¿ x'g\\ . 

60 ;]s]G8 = 1 ldg]6
60 ldg]6 = 1 306f

24 306f = 1 lbg
7 lbg = 1 xKtf 

12 dlxgf = 1 jif{
365 lbg = 1 jif{ -clws jif{df 366 lbg x'G5 ._

lrq g= 1.10

leQ] 38Lk]G8'nd 38L 6]a'n 38L gf8L 38L l8lh6n 38L

;dosf] PsfO (Unit of time)
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pbfx/0f
1. 1 lbgdf slt ;]s]G8 (s) x'G5, lx;fa u/L x]/f}F M

1 lbg = 24 306f = 24 × 60 ldg]6 = (24 × 60 × 60) ;]s]G8 = 86,400 s

o;sf/0f 1 lbg = 86,400 s x'G5 .

yd{n ug

Pp6f l8lh6n ydf]{ld6/ lng'xf];\\ / o;sf ;xfotfn] cfˆgf] z/L/sf] tfkj|md gfKg'xf];\ .

lSnlgsn ydf]{ld6/ l8lh6n ydf]{ld6/

lrq g= 1.11

k|of]uzfnf ydf]{ld6/

lj|mofsnfk 1.14

tkfO{‘x¿n] Hj/f] cfPsf] a]nf dflg;sf] z/L/sf] tfkj|md gfk]sf] b]Vg'ePsf] 5, s]n] gflkG5 <

tfkj|md gfKg ydf]{ld6/ k|of]u ul/G5 . ydf]{ld6/ ljleGg k|sf/sf x'G5g\ . k|of]uzfnfdf 

tfkj|md gfKg ;fwf/0f ydf]{ld6/ k|of]u ul/G5 . dflg;sf] z/L/sf] tfkj|md gfKg lSnlgsn 

ydf]{ld6/ k|of]u ul/G5 . ;d'Gb|L ;txdf z'4 kfgLsf] klUn/x]sf] a/kmsf] tfkj|md 0oC / 

plDn/x]sf] kfgLsf] tfkj|md 100oC x'G5 . log} tfkj|md;Fu t'ngf u/L cGo j:t'sf] tfkj|md 

gflkG5 .

 tfkj|mdsf] PsfO (Unit of temperature)

a/km lr;f] x'G5 eg] ttfPsf] kfgL tftf] x'G5 . a/kmsf] lr;f]kgf / ttfPsf] kfgLsf] 

tftf]kgfn] j|mdzM ltgLx¿sf] tfkj|md hgfpF5 . tfkj|mdsf] P;\= cfO{= PsfO s]lNeg (K) 

xf] . b}lgs hLjgdf o;nfO{ l8u|L ;]lN;o; (oc) / l8u|L km/]gxfO6 (oF) PsfOdf klg gfKg] 

ul/G5 .
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Pp6f l;SsfnfO{ sfkLdf /fvL To;sf] rf/}lt/af6 l;;fsndn] 3]/f nufpg'xf];\ . ca 

Tof] l;SsfnfO{ p7fO{ l;Ssfn] slt 7fpF lnPsf] /x]5, x]g{'xf];\ .

l;Ssfn] sfkLdf cf]u6]sf] 7fpFnfO{ To;sf] If]qkmn elgG5 . To;} u/L xfdLn] hldgdf 6]Sbf 

xfd|f] k}tfnfn] hlt 7fpF lnG5, To;nfO{ k}tfnfsf] If]qkmn elgG5 . j:t'sf] ;txn] 9fs]sf] 

7fpFnfO{ To;sf] If]qkmn elgG5 . If]qkmnsf] P;\= cfO{= PsfO ju{ld6/ (m2) xf] . 

A = l × b

l

b

xfd|f] jl/kl/ /x]sf 7f]; j:t'x¿dWo] s]xL lglZrt HofldtLo cfsf/sf x'G5g\ . ltgLx¿nfO{ 

lgoldt j:t' elgG5 . lstfa, sfkLx¿ cfotfsf/ j:t' x'g\ . o:tf lgoldt cfsf/sf 

j:t'n] cf]u6]sf] ;dtn ;txsf] If]qkmn lgsfNg ljleGg ;"qx¿ k|of]u ug{ ;lsG5 .

cfotfsf/ j:t'sf] If]qkmn = nDafO (l) × rf}8fO (b) x'G5 .

hUufsf] If]qkmn gfKbf o;nfO{ ;;fgf lqe'hx¿df ljefhg u/L tL lqe'hx¿sf] If]qkmnsf] 

of]ukmnaf6 lgsfNg] ul/G5 .

pbfx/0f

1. Pp6f cfotfsf/ sf]7fsf] nDafO 5 m / rf}8fO 3 m 5 eg] To; sf]7fsf] If]qkmn 
slt xf]nf <

oxfF, sf]7fsf] nDafO (l) = 5 m

 rf}8fO (b) = 3 m

 If]qkmn (A) = ?

 ;"qfg';f/, A  = l × b 

  = 5 m × 3 m = 15 m2

∴ sf]7fsf] If]qkmn 15 m2 /x]5 . 

lrq g= 1.12

lj|mofsnfk 1.15

 If]qkmnsf] PsfO (Unit of area)
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cfˆgf] ælj1fg tyf k|ljlwÆ lstfasf] aflx/L k[i7sf] If]qkmn ;"q k|of]u u/L lgsfNg'xf];\ . 

tkfO{‘sf] sIffsf]7fsf] nDafO / rf}8fO gfkL To;sf] If]qkmn klg kQf nufpg'xf];\ .

2.  1 m2 a/fa/ slt cm2 x'G5 <

 1 m2 = 1 m × 1m = 100 cm × 100 cm = 10,000 cm2

3. 1 km2 a/fa/ slt m2 x'G5 <

 1 km2 = 1 km × 1 km = 1000 m × 1000 m = 10,00,000 m2

lrq g= 1.13
ljleGg k|sf/sf d]hl/ª l;lnG8/x¿

gfKg] efF8fdf t/n kbfy{ /fVbf To;n] 7fp‘ cf]u6\5 . j:t'n] cf]u6]sf] 7fpFnfO{ To; j:t'sf] 

cfotg elgG5 . ;a} kbfy{sf] cfotg x'G5 . 7f]; / t/n kbfy{sf] cfotg lglZrt x'G5 

eg] UofF;sf] cfotg lglZrt x'Fb}g . P;\= cfO{= k|0ffnLdf cfotgnfO{ 3gld6/ (m3) 

PsfOdf gflkG5 . t/n kbfy{sf] cfotg ln6/ (l) PsfOdf gflkG5 . 

1m3 = 1000 l

1 l = 1000 ldlnln6/ (ml)
1 l = 1000 cm3

∴ 1 ml = 1 cm3

cm3 nfO{ Cubic Centimetre sf] 5f]6f] ¿k cc klg n]Vg] u/]sf] kfOG5 . 

lj|mofsnfk 1.16

xfdLnfO{ b}lgs hLjgdf b'w, dl6t]n, k]6«f]n, l8h]n cflb t/n kbfy{x¿sf] cfjZostf 

kb{5 . oL t/n kbfy{x¿ s;/L gflkG5g\ < tkfO{‘ t]n jf dl6t]n lsGgsf nflu k;ndf 

hfg'ePsf] 5 < k;n]n] tkfO{‘nfO{ s'g ef‘8fn] gfk]/ oL kbfy{x¿ lbG5g\ < klxn] klxn] 

o:tf t/n kbfy{ dfgf kfyLn] gflkGYof] t/ cfhef]ln ln6/sf] k|of]u ul/G5, lsg xf]nf <

 cfotgsf] PsfO (Unit of volume)
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pbfx/0f

1. 1 m3 a/fa/ slt cm3 x'G5 <
 1 m3  = 1 m × 1 m × 1 m 

  = 100 cm × 100 cm × 100 cm

  = 1000000 cm3

lj1fg k|of]uzfnfdf d]hl/ª l;lnG8/ (measuring cylinder) af6 t/n kbfy{sf] cfotg 

gfKg] ul/G5 . 10 ml, 25 ml, 50 ml, 100 ml, 250 ml, 500 ml / 1000 ml Ifdtfsf d]hl/ª 

l;lnG8/x¿ pknAw x'G5g\ . tkfO{‘sf] ljBfnodf klg d]hl/ª l;lnG8/x¿ kSs} 5g\ xf]nf . 

ldlnln6/ gfKg] ;;fgf PsfOx¿ b]lvg] u/L tL pks/0fx¿sf] /]vfª\sg ug'{xf];\\ .

;f/f+z

pbfx/0f

s] xf] <

ef}lts kl/df0fsf] ;xL 
dfqf kQf nufpg

lsg <
gfk

s] xf] <

gfKgsf nflu s] rlxG5 <

lk08 gfKg ef}lts t/fh', 
t/nsf] cfotg gfKg 

d]hl/ª l;lnG8/, nDafO 
gfKg :s]nx¿, ;do gfKg 

38L cflb .

gfKg] pks/0f 

pbfx/0f

gfksf PsfO

:6\ofG88{ kl/df0f;Fu 
t'ngf ug]{ k|lj|mof

ef}lts kl/df0fsf] 
k|dfl0fs dfqf

nDafOsf] m, lk08sf] kg, ;dosf] 
s, tfkj|mdsf] K, If]qkmnsf] m2, 
cfotgsf] m3 cflb .

nDafO gfKg xft, laQf cflbÙ lk08 
gfKg wfgL{, ;]/ cflbÙ hUufsf] If]qkmn 
gfKg /f]kgL, la3f cflb .

pbfx/0f

ljZjJofkL dfGotf kfPsf], 
gfkf]df Ps¿ktf x'g], 
oyfy{ dfkg ug{ ;lsg], 
j}1flgs l;sfOdf k|of]u 
ug{ pko'St x'g]

k|dfl0fs PsfOx¿

k|sf/

:yfgLo If]qdf k|of]u x'g], gfkf]df 
Ps¿ktf gx'g], oyfy{ dfkg 
ug{ g;lsg], j}1flgs l;sfOdf 
k|of]u ug{ pko'St gx'g] 

:yfgLo PsfOx¿

ljz]iftf

Concept map 1
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1. lbOPsf vfnL 7fpFdf ldNg] zAb eg'{xf];\\ M

If]qkmn cfotg nDafO ;do gfk ju{ld6/ lgisif{

-s_ j:t'sf] ;xL kl/df0f yfxf kfpg  lng'kb{5 . 

-v_ b'O{ 36gflarsf] cjlwnfO{  elgG5 .

-u_ s'g} b'O{ laGb'larsf] b'/LnfO{  elgG5 .

-3_ If]qkmnsf] P;= cfO{= PsfO  xf] .

-ª_ d]hl/ª l;lnG8/n] t/n kbfy{sf]  gflkG5 .

-r_ tYofª\ssf] ljZn]if0f u/L  lgsflnG5 .

2. ;xL pQ/ 5fGg'xf];\ M

-s_ Ps 306fdf slt ;]s]G8 x'G5 <

 -c_ 3,600 s -cf_ 4,800 s -O_ 2,400 s -O{_ 6,000 s

-v_ lk08sf] SI PsfO s'g xf] <

 -c_ kfpG8 -cf_ wfgL{ -O_ lsnf]u|fd -O{_ 6g

-u_ SI k|0ffnLcg';f/ ljB't\ wf/fsf] PsfO s] xf] < 

 -c_ ef]N6 -cf_ cf]xd -O_ jf6 -O{_ PlDko/

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

 nDafO lsnf]u|fd

 lk08 ;]s]G8

 ;do ld6/

 If]qkmn 3gld6/

 cfotg ju{ld6/

  PlDko/

cEof;
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4. lgDgfg';f/ ¿kfGt/0f ug'{xf];\\ M

-s_ 2 306fnfO{ s df 

-v_ 15 kg nfO{ g df

-u_ 2 m2 nfO{ cm2 df 

-3_ 4 m3 nfO{ cm3 df 

5. tnsf k|Zgx¿sf] pQ/ n]Vg'xf];\ M 

-s_ gfk eg]sf] s] xf] < 

-v_ SI PsfO eg]sf] s] xf] < 

-u_ SI k|0ffnLsf] ljsf; lsg eof] <

-3_ cfotg s]nfO{ elgG5 < 

-ª_ gfk k|0ffnLsf] ljsf; gePsf] eP s:tf ;d:ofx¿ kg{ ;Sy] xf]nfg\ < 

-r_ :yfgLo / k|dfl0fs PsfOdf km/s n]Vg'xf];\\ .

-5_ k|dfl0fs PsfOsf] lgdf{0faf6 gfk k|0ffnLdf s] s] ;'wf/ eof], n]Vg'xf];\\ .

-h_ Ps hgf ljBfyL{nfO{ pgsf a'afn] ahf/af6 uGhL / kfOG6 lsg]/ NofOlbg'eP5 . 

ljBfyL{n] nufpFbf uGhL nfdf] eof] eg] kfOG6sf] sDd/ ;fgf] eO{ nufpg 

ldn]g . o:tf] ;d:of cfpg'sf] sf/0f vf]hL u/L ;dfwfgsf pkfox¿ n]Vg'xf];\\ .

-em_ j}1flgs l;sfOsf r/0fx¿nfO{ ˆnf]rf6{df b]vfpg'xf];\ . pSt rf6{df k|To]s 

r/0fsf d'Vo ljz]iftf;d]t pNn]v ug'{xf];\\ . 

zAbfy{

k|dfl0fs M dfGotf k|fKt

lj1fgsf k|lj|mofut l;k M cjnf]sg ug]{, dfkg ug]{, t'ngf ug]{, k/LIf0f ug]{, lgisif{ 

lgsfNg], ;~rf/ ug]{nufot j}1flgs l;sfOsf nflu cfjZos l;kx¿
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PsfO 2 ;"rgf tyf ;~rf/ k|ljlw
(Information and 

Communication Technology)

2.1 k|ljlw (Technology)

lrq g= 2.1

b}lgs hLjgdf xfdL vfgf ksfpg], v]taf/Lsf] sfd ug]{nufotsf w]/} lj|mofsnfk u5f}F . 

tkfO{‘sf] 3/ jf l5d]sdf s] s:tf sfd eO/x]sf x'G5g\, tL sfdx¿sf] ;"rL agfpg'xf];\ . 

oL sfdx¿ ubf{ s] s:tf k|ljlw tyf pks/0f k|of]u ul/G5g\ < s] tL ;a} sfdx¿ 

k|ljlw tyf pks/0flagf ug{ ;Dej 5g\ < tL pks/0fx¿ agfpFbf / k|of]u ubf{ s] s:tf] 

k|ljlwx¿sf] k|of]u eO/x]sf] 5,  5nkmn u/f}F .

dflysf lrqdf s] s:tf sfdx¿ eO/x]sf 5g\ < oL sfdx¿ ubf{ k|of]u eO/x]sf 
pks/0fx¿sf] gfd s] s] x'g\, 5nkmn ug'{xf];\ .

xfdL xfd|f] b}lgs hLjgdf ;fgf 7'nf pks/0fx¿ k|of]u u/]/ y'k|} sfd ub{5f}F, h:t} M xFl;ofn] 

3fF; sf6\g], r'n];Ln] t/sf/L sf6\g], nf]xf]/f] l;nf}6f]n] d;nf lkGg], aGr/fn] bfp/f sf6\g], 

xnfn] v]t hf]Tg], a]ngf / rf}sLsf] ;xfotfn] /f]6L agfpg] cflb . oxfF xFl;of, r'n];L, 

 :yfgLo k|ljlw (Local technology)
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tn :yfgLo k|ljlwsf s]xL pks/0fx¿ lbOPsf 5g\ . cfˆgf cleefjs, ;fyLefO, 

cfkmGt, l5d]sL cflbsf] ;xof]udf oL / o:tf k|ljlwx¿ s'g s'g sfdsf nflu k|of]u 

x'G5g\ < tflnsf agfO{ sIffdf 5nkmn ug'{xf];\ .

vn, hfFtf], cf]bfg, k/Dk/fut r'nf], tf]/L jf lrp/L k]Ng] sf7sf] sf]n, sfutL k]Ng] sf]n, 

sf]Onfaf6 tfTg] cfO/g, dxL kfg]{ dbfgL, 7]sL, df6fsf 3}6f, kfgL 36\6, lbof], 6'sL 

cflb .

tflnsf 2.1

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

1. 8f]sf], gfDnf] 3fF;, bfp/f, ;/;fdfg cflb af]Sg . slxn]sfxLF df]6/af6f] 

gePsf 7fpFdf la/fdL af]Sg cflb .
2.

3.

g]kfn k/Dk/fut l;k / k|ljlwdf wgL 5 . oxfFsf] ef}uf]lns / ;fd'bflos ljljwtfn] ubf{ 

:yfgLo ¿kdf ljsl;t k|ljlwdf ljljwtf kfOG5 . s[lif tyf kz'kfng, vfB tyf k]okbfy{ 

lgdf{0f, wfuf] tyf sk8f pTkfbg, pmhf{ pTkfbg, kfgL Joj:yfkg, jf:t'snf, ef}lts lgdf{0f 

cflb If]qdf :yfgLo k|ljlwsf] k|of]u ePsf] kfOG5 .

nf]xf]/f] l;nf}6f], xnf], s'6f], sf]bfnf], aGr/f] cflb :yfgLo pks/0f x'g\ . o:tf pk/0fx¿sf] 

lgdf{0f / pkof]u ubf{ k|of]u ul/g] k/Dk/fut 1fg / l;knfO{ :yfgLo k|ljlw elgG5 . 

:yfgLo k|ljlwsf] ljsf; dflg;sf] k/Dk/fut 1fg / l;kaf6 ePsf] x'G5 . o:tf] k|ljlwn] 

xfd|f] b}lgs sfdnfO{ l56f], 5l/tf] / ;lhnf] agfpF5 . ctM xfd|f] sfdnfO{ l56f], ;lhnf] / 

cf/fdbfoL agfpg k|of]u ul/g] k/Dk/fut 1fg, l;k / o;af6 ag]sf pks/0fnfO{ :yfgLo 

k|ljlw elgG5 .

lj|mofsnfk 2.1
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j}1flgs ljsf;;Fu} k/Dk/fut k|ljlwsf cfwf/df cfw'lgs k|ljlwx¿ ljsf; eO/x]sf 5g\ . 

sf]7f tyf clkm; tftf] agfpg ?d lx6/, Po/ slG8;g cflbsf] k|of]u ul/G5 . t/sf/L, 

kmnkm"n cflb tfhf /fVg /]lk|mh]/]6/sf] k|of]u ul/G5 . ;"rgf tyf ;~rf/sf nflu :df6{ kmf]g, 

sDKo'6/ cflbsf] k|of]u ul/G5 . oftfoftsf nflu :s'6/, sf/, lhk, a;, /]n, hxfh cflbsf] 

k|of]u ul/G5 . oL ;a} pks/0fx¿sf] lgdf{0f tyf k|of]u j}1flgs 1fg tyf l;kaf6 ePsf] xf] . 

o; k|ljlwnfO{ cfw'lgs k|ljlw elgG5 . cfw'lgs k|ljlwsf] ljsf;n] sfd l56f], u'0f:t/Lo / 

Ps} k6sdf w]/} dfqfdf j:t' pTkfbg ug{ ;lsG5 . o; k|ljlwsf s]xL pks/0fx¿ oflGqs 

zlStaf6 ;~rfng x'G5g\ eg] s]xL ljB'tLo zlStaf6 ;~rfng x'G5g\ .

lrq g= 2.2

tnsf lrqdf s] s:tf sfd ePsf] b]Vg'x'G5 < pSt sfdsf nflu s] s:tf pks/0fx¿ 
k|of]u ePsf 5g\ < 5nkmn ug'{xf];\ . 

tkfO{‘sf] 3/ tyf j/k/  cfw'lgs k|ljlwaf6 s] s] sfd eO/x]sf 5g\ < cjnf]sg 

ug'{xf];\ . ;fyLx¿;Fu 5nkmn u/L tnsf] tflnsf k"/f ug'{xf];\ .

tflnsf 2.2

pks/0fsf] gfd pks/0fsf] k|of]u

ljB'tLo cfO/g  sk8f cfO/g ug{

6\ØfS6/  v]taf/L hf]Tg, dfn;fdfg 9'jfgL ug{ cflbdf k|of]u ul/G5 .

lj|mofsnfk 2.2

 cfw'lgs k|ljlw (Modern technology)
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lrq g= 2.4

lrqdf lbOPsf lj|mofsnfkdf s] leGgtf b]Vg'x'G5 < 5nkmn ug'{xf];\ .

v]taf/L vghf]t ug{ k|of]u x'g] s'6f], sf]bfnf], xnf] cflb :yfgLo k|ljlw  x'g\  eg] 6\ØfS6/, 

y|]l;ª d]l;g, 3fF; sf6\g] d]l;g] cfw'lgs k|ljlw x'g\ .

tkfO{‘sf] 3/, l5d]s jf jl/kl/ v]tL ls;fgL u/]sf] cjnf]sg u/]/ jf s[lif sfo{;DaGwL 

l6=eL, lel8of] jf cGo >Job[Zo ;fdu|L cjnf]sg u/L lgDg k|Zgdf 5nkmn ug'{xf];\ M 

1. cfhef]ln v]taf/L hf]Tgsf nflu xnf]sf] ;6\6f s] k|of]u ug{ ;lsG5 <

2. s[lif sfo{df s] s] pks/0fx¿ k|of]u ul/G5g\ <

3. oLdWo] s'g :yfgLo / s'g cfw'lgs k|ljlwsf pks/0f x'g\, lsg <

lj|mofsnfk 2.3

lrq g= 2.3

 s'6fgL lk;fgL / k]Ng] sfo{df :yfgLo tyf cfw'lgs k|ljlwsf] k|of]u

dflysf lrqdf s] s] sfd u/]sf] b]vfOPsf] 5 < oL lrqdf s'g :yfgLo k|ljlw x'g\ / s'g cfw'lgs 

k|ljlw x'g\, 5nkmn ug'{xf];\ .

 s[lif If]qdf :yfgLo tyf cfw'lgs k|ljlwsf] k|of]u
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l9sL, hfFtf], cf]vn, kfgL 36\6, sfutL÷tf]/L k]Ng] sf]n cflb s'6fgL lk;fgLdf k|of]u x'g] 

k/Dk/fut k|ljlw x'g\ eg] wfg s'6\g] ldn, lk7f] lk:g] ldn, tf]/L k]Ng] ldn cflb cfw'lgs 

k|ljlw x'g\ .   

cleefjs, cfkmGt, l5d]sL, ;fyLefO{ cflb;Fu ;f]wk'5 u/]/ tnsf k|Zgsf] pQ/ vf]hL 
sIffdf 5nkmn ug'{xf];\ M

-c_ :yfgLo / cfw'lgs k|ljlw k|of]u u/L s;/L h8La'6L, xn]bf], v';f{gL, cn}‘rL, lh/f, 

n;'g cflb lk:g ;lsG5 <

-cf_ lkmN6/ k|of]u x'g'eGbf klxn] :yfgLo k|ljlwsf] k|of]u u/L dflg;x¿n] s;/L kfgL 

z'4Ls/0f uy]{ <

-O_ :yfgLo k|ljlw k|of]u u/L crf/, u'Gb|'s, df]xL, 5'kL{, d:of}/f, lrp/f cflb s;/L 

agfOG5 < s] oL vfB kbfy{ agfpg] cfw'lgs k|ljlw klg ljsf; ePsf 5g\ <

-O{_ :yfgLo k|ljlw k|of]u u/L s'6f], sf]bfnf], xFl;of cflb s;/L agfOG5\ <

kl/of]hgf sfo{
tkfO{Fsf] 6f]ndf k|rlnt :yfgLo / cfw'lgs k|ljlwsf ;DaGwdf ljleGg dfWodaf6 vf]h 

ug'{xf];\ . k|fKt tYofª\snfO{ tnsf] tflnsfdf k|:t't u/L ;fyLx¿;Fu 5nkmn ug'{xf];\ .

tflnsf 2.3

sfo{ :yfgLo k|ljlw cfw'lgs k|ljlw

/f]6L agfpg] a]ngf rf}sLsf] k|of]u /f]6L d]s/sf] k|of]u

wfg s'6\g] vn, l9sL cflbsf] k|of]u /fO; ldnx¿sf] k|of]u

ux'F, hf}, ds}, sf]bf], kmfk/sf] 

lk7f] agfpg]

hfFtf] / kfgL 36\6sf] 

k|of]u

cfw'lgs ldnx¿sf] k|of]u

vfgf ksfpFbf k|of]u ul/g] r'nf] 

/ OGwg

3/df d;nf lk:g]

tf]/L jf lrp/Lsf] bfgfaf6 t]n 

jf l3p lgsfNg]

lj|mofsnfk 2.4
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v]t vGg] jf hf]Tg]

3/ jf sf]7f Gofgf] kfg]{

sk8f cfO/g ug]{

b'w, bxL dy]/ l3p lgsfNg] 

udL{df kfgL lr;f] /fVg] 

vf]nf] jf gbL kf/ ug]{

la/fdLnfO{ c:ktfn;Dd k'¥ofpg]

Ps 7fpFaf6 csf]{ 7fpFdf ;dfrf/ 

k'¥ofpg]

af6f]3f6f] agfpg]

/S;L agfpg]

s'6f], sf]bfnf], xFl;of cflb  

agfpg]

:yfgLo l;k / k|ljlwsf] k|of]u w]/} klxnfb]lv x'Fb} cfPsf] 5 . o;sf] ljsf; / cfw'lgsLs/0faf6  

cfhsf] cfw'lgs k|ljlw ljsf; ePsf] xf] . cfw'lgs k|ljlwdf sDKo'6/sf] k|of]u tLj| ultdf 

ePsf] kfOG5 . sDKo'6/sf] k|of]u u/L ljleGg k|sf/sf :jrflnt pks/0fx¿ ljsf; / 

k|of]u ePsf 5g\ . :yfgLo k|ljlweGbf cfw'lgs k|ljlwaf6 sfd l56f], 5l/tf], ;xh / sd 

vlr{nf] x'G5 . ;x/df dflg;n] cfw'lgs k|ljlwsf] k|of]u a9L u/]sf] kfOG5 eg] g]kfnsf 

w]/}h;f] :yfgdf ce}m klg b}lgs ultljlwdf :yfgLo k|ljlw k|of]u u/]sf] kfOG5 . 

kl/of]hgf sfo{

dfly 5nkmn ul/Psf :yfgLo / cfw'lgs pks/0fx¿ s'g s'g j}1flgs l;4fGtx¿sf 

cfwf/df sfd u5{g\ xf]nf < vf]hL u/L k|ltj]bg tof/ kfg'{xf];\ / sIffdf k|:t't ug'{xf];\ .
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;f/f+z

sfd ug]{ tl/sf 

/ pks/0f
sfdnfO{ l56f], ;lhnf] 

/ sd an k|of]u u/L 

sfo{ ug{

k|ljlw
lsg <

k|sf/

s] xf] <

kl/efiff kl/efiff:yfgLo 

k|ljlw

cfw'lgs 

k|ljlw

lx6/, OG8S;g r'nf], /]lk|mh]/]6/, 
d;nf lkGg] ldSr/, df]afOn, 

sDKo'6/ cflb .

xFl;of, r'n];L, rSs', v's'/L, nf]xf]/f] 
l;nf}6f], cf]vn, xnf], s'6f], sf]bfnf], 

aGr/f] cflb .

pbfx/0f pbfx/0f

;/n agfj6 
ePsf k|ljlw

hl6n agfj6 
ePsf k|ljlw

Concept map 2

cEof;

!= vfnL 7fpFdf ldNg] zAb eg'{xf];\ M

cfw'lgs lskmfotL k'/fgf] :yfgLo ;xh gofF

-s_ xnf] =============== k|ljlwsf]  pks/0f xf] .

-v_ /]lk|mh]/]6/ =============== k|ljlwsf] pks/0f xf] .  

-u_ :yfgLo k|ljlw cfw'lgs k|ljlweGbf=========== k|ljlw xf] .  

-3_ cfw'lgs k|ljlw :yfgLo k|ljlweGbf=========== / ==============x'G5 . 

@= tn lbOPsf dWo]af6 ;xL ljsNk 5fGg'xf];\ M

-s_ tn lbOPsf dWo] s'g cfw'lgs k|ljlwsf] pbfx/0f xf] <

-c_ xFl;of -cf_ 6\ofs6/

-O_ xnf] -O{_ 8f]sf]
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-v_ Po/ slG8;g, OG8S;g r'nf], /]lk|mh]/]6/ cflb cfw'lgs k|ljlwsf pbfx/0f x'g\, 

lsg <

-c_ logsf] ;+/rgf hl6n 5 .

-cf_ logsf] ;+/rgf ;fdfGo 5 .

-O_ logsf] ;~rfngdf ljB'tLo zlSt cfjZos k5{ .

-O{_ c / O b'j}

-u_ xFl;of, r'n];L, xnf], nf]xf]/f], l;nf}6f] s'g k|ljlwsf pks/0f x'g\ <

-c_ cfw'lgs k|ljlw

-cf_ :yfgLo k|ljlw

-O_ cfw'lgs / :yfgLo b'j}

-O{_ l8lh6n k|ljlw

-3_ s'6f]nfO{ :yfgLo k|ljlw eGg'sf] sf/0f ;DaGwdf tnsf egfO cWoog u/L 

;xL ljsNk 5fGg'xf];\ .

i. k/Dk/fut k|sf/sf] sfd ug]{ ePsfn]

ii. kmnfd ttfP/ agfpg] ePsfn]

iii. ;fdfGo agf]6 ePsfn]

iv. rnfpg ;lhnf] ePsfn]

-c_ (i) / (iv) l7s -cf_ (i) / (ii) l7s

-O_ (i), (ii) / (iv) l7s -O{_ ;a} l7s

#= km/s n]Vg'xf];\ M

-s_ :yfgLo k|ljlw / cfw'lgs k|ljlw 

-v_ sf]Onf cfO/g / ljB'tLo cfO/g

$= tnsf k|Zgsf] pQ/ n]Vg'xf];\ M

-s_ k|ljlw eg]sf] s] xf] < o;sf] k|of]u lsg ul/G5 <

-v_ :yfgLo / cfw'lgs k|ljlwsf s'g} rf/ rf/cf]6f pks/0fsf] gfd n]Vg'xf];\ .
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-u_ s[lif If]qdf :yfgLo / cfw'lgs k|ljlwsf] k|of]usf] t'ngf ug'{xf];\ .

-3_ tnsf lrq lrg]/ gfd, k|of]u / k|ljlwsf] k|sf/ n]Vg'xf];\ M

-ª_ xnf] / 6\ØfS6/n] Ps} k|sf/sf] sfd u5{g\ t/ xnf] x'Fbfx'Fb} 6\ØfS6/sf] ljsf; 

lsg eof] < ts{ lbg'xf];\ .

-r_ lrq x]/L tnsf k|Zgsf] pQ/ lbg'xf];\ .

-c_ lrq lrg]/ gfd n]Vg'xf];\ .

-cf_ oL pks/0fx¿ s'g s'g k|ljlwaf6 ag]sf x'g\ <

-O_ k|of]usf cfwf/df oL pks/0fx¿df s] ;dfgtf kfOG5 <

-O{_ oL pks/0fx¿sf ljsf;j|md atfpg'xf];\ . 

-p_ oL pks/0fx¿sf] ljsf;eGbf klxn] s:tf pks/0f lyP xf]nfg\ < cfˆgf 

cg'dflgt ts{ n]Vg'xf];\ .

-h_ æxfnsf] cfw'lgs ;dodf klg :yfgLo k|ljlwx¿ dxìjk"0f{ dflgG5g\ .Æ 

ts{;lxt k'li6 ug'{xf];\ .



sIff ^ lj1fg tyf k|ljlw
30

df]afOnkmf]g / sDKo'6/sf] k|of]u s] s] sfdsf nflu ul/G5, 5nkmn u/f}F .

cfhsf] o'udf df]afOnkmf]g / sDKo'6/sf] k|of]u s'g} gf}nf] ljifo xf]Og . oL pks/0f xfd|f 

nflu cTofjZos eO;s]sf 5g\ . lzIff, :jf:Yo, ;'/Iff, dgf]/~hg, Jofkf/ Joj;fo cflbdf 

df]afOnkmf]g / sDKo'6/sf] k|of]u a9\g yfn]sf] 5 . oL pks/0fn] ubf{ cfhsf] ljZj Pp6f 

;fgf] ufpF h:tf] ePsf] 5 . oL pks/0flagf xfd|f] b}lgsL cw'/f] / ck'/f] h:tf] nfUg yfn]sf] 

5 .

2.2 b}lgs hLjgdf df]afOnkmf]g / sDKo'6/sf] k|of]u (Use of mobile 
phone and computer in our daily life)

lrq g= 2.5 df]afOnkmf]g / sDKo'6/sf] k|of]u

tkfO{‘+sf 3/df ss;n] :df6{kmf]gsf] k|of]]u ug{'x'G5 < pxfFx¿ s] s] sfdsf nflu o;sf] 

k|of]u ug'{x'G5 < ;f]w]/ tnsf] h:t} ;"rL tof/ ug'{xf];\\ M

tflnsf 2.4
j|m=;= kl/jf/sf ;b:o :df6{kmf]gsf] k|of]u

1. a'af s'/fsfgL ug{, lx;falstfa ug{, kmf]6f] lvRg, Od]n 

ug{ / x]g{, ;dfrf/ k9\g / ;'Gg, kmf]6f] ;]o/ ug{ cflb
2. cfdf 

1. s] tkfO{‘ :df6{kmf]gsf] k|of]u ug'{x'G5 <

2. tkfO{‘ s] s] sfdsf nflu :df6{kmf]gsf] k|of]u ug'{x'G5 <

3. tkfO{‘n] / tkfO{‘sf 3/sf ;b:on] ug]{ :df6{kmf]gsf] k|of]udf s] cGt/ 5 <

lj|mofsnfk 2.5

b}lgs hLjgdf :df6{kmf]gsf] k|of]u (Use of smart phone in our daily life)
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s] tkfO{‘+sf 3/df sDKo'6/ 5 < tkfO{‘+ sDKo'6/sf] k|of]u s] s] sfdsf nflu ug'{x'G5 < tkfO{‘+sf 

3/df sf] sf] sDKo'6/df sfd ug'{x'G5 < pxfFx¿ sDKo'6/sf] k|of]u s] s] sfdsf nflu 

ug'{x'G5 < ;f]w]/ tnsf] h:t} ;"rL tof/ ug'{xf];\\ M

tflnsf 2.5
j|m=;= kl/jf/sf ;b:o sDKo'6/sf] k|of]u

1. a'af clkm;sf 8s'd]G6 agfpg, 3/fo;L lx;falstfa /fVg, Od]n 

x]g{ / k7fpg, ;dfrf/ k9\g / ;'Gg, kmf]6f] / 8s'd]G6 ;]o/ ug{, 

;r{ OlGhgaf6 ljleGg ljifoj:t' vf]Hg cflb
2. cfdf 

s]xL jif{ klxn];Dd df]afOnkmf]g s]jn ;"rgf 

cfbfgk|bfg ug]{ ;fwgsf ¿kdf dfq k|of]u x'g] 

uYof{] . To; a]nfsf df]afOnkmf]gdf aflx/L lsKof8, 

l:ks/ / 6r{nfO6afx]s vf;} cGo ;'ljwf 

xF'b}gYof] . k|ljlwsf] ljsf; / ;dosf] dfu ;+Fu;F+u} 

Sofd]/f, OG6/g]6nufot y'k|} ;'ljwfx¿ ;lxtsf 

:df6{kmf]gsf] ljsf; eof] . :df6{kmf]gdf w]/} k|sf/sf 

k|f]u|fd ylkP . o;sf] k|of]usf] Jofkstf a9]/ uof] . 

;"rgf, lzIff, :jf:Yo, ;'/Iff, dgf]/~hg, Jofkf/ cflbdf 

:df6{kmf]gsf] k|of]u clgjfo{ h:t} x'g yfn]sf] 5 . xfdLn]  

:df6{kmf]gaf6 s'/fsfgL ug]{, lx;falstfa ug]{, kmf]6f] 

lvRg], lel8of] lvRg], Od]n x]g]{ / k7fpg] u5f}F . ;fy} 

;dfrf/ k9\g] / ;'Gg] h:t} M km];a's, d];]Gh/, efOa/, Odf], x\jf6\;ck rnfpg] cflb 

sfdsf nflu klg o;sf] k|of]u ug{ ;lsG5 . olt dfq geP/ cgnfOg ;lkª, df]afOn 

a}ª\lsª cflbsf] klg Jofks k|of]u eO/x]sf] 5 .

lj|mofsnfk 2.6

lrq g= 2.6

 b}lgs hLjgdf sDKo'6/sf] k|of]u (Use of computer in daily life)
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1. s] tkfO{‘n] ljBfnodf sDKo'6/sf] k|of]u ug'{ePsf] 5 <

2. s] s] sfdsf nflu tkfO{‘+n] sDKo'6/sf] k|of]u ug'{ePsf] 5 <

3. tkfO{‘+sf] ljBfnodf s'g s'g sfddf sDKo'6/ k|of]u x'g] u/]sf] 5 <

4. s] s:tf k|of]hgsf nflu 3/, sfof{no, c:ktfn, Jofkf/ cflb If]qdf sDKo'6/sf] 

k|of]u ul/G5 xf]nf <

sDKo'6/n] ljZj;gLo 9ª\un] b|'t ultdf sfo{;Dkfbg ug{ ;S5 . o;n] ubf{ sDKo'6/nfO{ 

3/, ljBfno, sfof{no, a}ª\s, c:ktfn, ;'/Iff lgsfo, dgf]/~hg tyf ;"rgf cfbfgk|bfg 

ug]{ If]qdf Jofks k|of]u ul/G5 . cfhsf] ;dodf sDKo'6/sf] k|of]u gx'g] If]q e]l6Fb}g . lzIff 

If]qdf sDKo'6/ k|of]un] k/Dk/fut lzIff k|0ffnL cfw'lgs lzIff k|0ffnLdf ¿kfGt/0f x'Fb} 

uPsf] 5 . lzIf0f l;sfO z}nLdf kl/jt{g cfPsf] 5 . cgnfOg dfWodaf6 klg l;sfOsf 

cEof;x¿ x'g] u/]sf 5g\ .

sDKo'6/sf] 
k|of]u

Jofkf/

3/ a}ª\s

ljBfno

c:ktfn

sfof{no

lrq g= 2.7
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:df6{kmf]g / sDKo'6/ clt pkof]uL ;fwg x'g\ . oBlk logsf] k|of]u l7s tl/sfn] ul/Pg 

eg] xfdLnfO{ a]kmfObf klg x'g ;S5 . nuftf/ :df6{kmf]g / sDKo'6/df sfd ubf{ lr8lr8fkg 

x'g], lgb|f sd cfpg], 6fpsf] b'Vg], cfFvfdf ;'Svfkg cfpg], cfFvf /ftf x'g], kf]Ng], b'Vg] 

cflb x'g ;S5 . o; sf/0f :df6{kmf]g / sDKo'6/sf] k|of]u ubf{ larlardf lj>fd lng' /fd|f] 

x'G5 . ;'Tg] ;dodf, vfgf vfg] ;dodf, rfh{df hf]8]sf] ;dodf :df6{kmf]g k|of]u ug'{x'Fb}g . 

;fgf] l:j|mg, dw'/f] k|sfz / ;fgf] kmG6 ;fOhdf sDKo'6/df sfd ug'{ /fd|f] x'Fb}g . o;n] xfd|f 

cfFvfdf c;/ k'¥ofpF5 . nfdf] ;do l:j|mgdf x]gf{n] afnaflnsfx¿sf] zf/Ll/s / dfgl;s 

ljsf;df gsf/fTds k|efj kfb{5 .

5nkmnsf nflu k|Zg

1. Ps hgf ljBfyL{ b}lgs ¿kdf nfdf] ;do;Dd df]afOndf sf6'{g x]g]{ 

u5{g\ eg] pgn] s] s] ;d:of ef]Ug' knf{ <

2. /f]zgLsf a'afn] w]/}h;f] ;do sDKo'6/df a;]/ sfd ug'{kg]{ /x]5 . sDKo'6/sf 

gsf/fTds c;/af6 aRg tkfO{‘+ pxfFnfO{ s:tf] ;'emfj lbg'x'G5 <

lrq g= 2.8

 :df6{kmf]g / sDKo'6/ k|of]u ubf{ Wofg lbg'kg]{ kIfx¿ (Things to remember 

while using smart phone and computer)

 sDKo'6/ (Computer)

sDKo'6/ zAbsf] pTklQ Nofl6g efiffsf] computare zAbaf6 ePsf] xf] . o;sf] cy{ 

lx;fa ug]{ oGq (calculator) eGg] a'lemG5 . Jofks cy{df sDKo'6/nfO{ o;/L kl/eflift 

ug{ ;lsG5, k|of]ustf{af6 kfPsf] 8f6f / lgb]{zgsf cfwf/df pknAw x'g] k|f]u|fdsf] dbtn] 

tL 8f6fnfO{ k|zf]wg u/L pkof]uL glthf k|bfg ug]{ ljB'tLo ;fwgnfO{ sDKo'6/ elgG5 .
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xf8{j]o/ (hardware) / ;ˆ6j]o/ (software) sDKo'6/sf cjoj x'g\ . ef}lts ¿kn] 5'g 

/ b]Vg ;lsg] Keyboard, Mouse, Monitor cflb xf8{j]o/ x'g\ . xf8{j]o/ cfkm}Fn] s]xL 

sfd ug{ g;Sg] x'gfn] tL xf8{j]o/nfO{ sfd ug{ lgb]{zg lbg] k|f]u|fdx¿sf]] cfjZostf k5{ . 

xf8{j]o/nfO{ sfo{ ug{ lgb]{zg lbg] k|f]u|fdsf] ;ª\sngnfO{ ;ˆ6j]o/ elgG5 . windows 

operating system, microsoft word, media player ;ˆ6j]o/ x'g\ .

 sDKo'6/sf] sfd ug]{ l;4fGt (Working principle of computer)

lrq g= 2.9

-s_ OGk'6 (Input) M k|of]ustf{n] sDKo'6/nfO{ 8f6f (data) jf lgb]{zg (instruction) 

lbg] k|lj|mofnfO{ OGk'6 elgG5 . OGk'6 ljleGg pks/0faf6 lbOG5, h:t}M keyboard, 

mouse, microphone, scanner cflb o:tf pks/0f x'g\ .

-v_ k|zf]wg (Processing) M sDKo'6/nfO{ lbOPsf] 8f6f Central Processing Unit 

(CPU) df k|zf]wg x'G5 . 

-u_ cfp6k'6 (Output) M k|zf]wgkZrft\ k|fKt x'g] kl/0ffd cfp6k'6 pks/0fsf 

dfWodaf6 k|of]ustf{n] kfpF5g\, h:t} M monitor, speaker, printer cflb cfp6k'6 

pks/0fsf pbfx/0fx¿ x'g\ .

 sDKo'6/sf cjojx¿ (Components of a Computer) 

sDKo'6/n] OGk'6 (Input), k|zf]wg (Processing) tyf cfp6k'6 (Output) cyf{t\ IPO 

l;4fGtaf6 sfd u5{ .



lj1fg tyf k|ljlw sIff ^
35

1. sDKo'6/sf] dfOj|mf];km\6  j8{ (Microsoft Word) 

k|f]u|fd vf]Ng'xf];\ . keyboard df ljleGg cIf/ 

n]lvPsf a6g lyRg'xf];\ . Psl5gd} cIf/ sDKo'6/sf] 

l:j|mgdf b]lvG5g\ . 

2. sDKo'6/sf OGk'6 l8efO;, cfp6k'6 l8efO;, k|f];]l;ª l8efO; / :6f]/]h l8efO; 

cjnf]sg / klxrfg ug'{xf];\\ .

dflysf lj|mofsnfkdf lbOPsfafx]s sDKo'6/df yk s] s:tf pks/0f hf]8\g ;lsG5, 

5nkmn ug'{xf];\\ . tLdWo] k|of]ustf{n] s]af6 sDKo'6/sf] leq lgb]{zg lbG5g\ / s]af6 

kl/0ffd k|fKt u5{g\, 5'6\ofpg'xf];\ . 

e08f/ pks/0f (Storage device)

u/]sf sfdnfO{ jf cGo 7fpFaf6 sDKo'6/df NofPsf 

ljifoj:t'nfO{ sDKo'6/df e08f/ ul/G5 . o;/L 

e08f/ u/]sf pkof]uL ljifoj:t'nfO{ eljiodf k'gM 

k|of]u ug{ ;lsG5 . pkof]uL ljifoj:t' e08f/ 

ug'{nfO{ :6f]/]h (storage) elgG5 . sDKo'6/df 

e08f/ ug{ k|of]u ul/g] pks/0f xf8{ l8:s (Hard 

disk) xf] . To:t} cGo e08f/sf nflu k|of]u x'g] :6f]/]h l8efO;x¿ Pen drive, Optical 

disc (CD, DVD), blu ray disc cflb x'g\ . xfdLn] k|of]u ug]{ ljleGg k|sf/sf sDKo'6/ 

k|f]u|fdx¿ o'6'a, km];a's, Od]n cflb ;+;f/sf ljleGg 7fpFdf /fv]sf 7'nf 7'nf Cloud 

storage cflbdf e08f/ ePsf x'G5g\ .

sDKo'6/df Microsoft Word k|f]u|fd vf]Ng'xf];\ . pSt Word document df tkfO{‘+sf] 

gfd, pd]/, sIff / tkfO{‘+n] cWoog ug]{ ljBfnosf] gfd 6fOk ug'{xf];\\ . tkfO{‘+n] 6fOk 

u/]sf] word document nfO{ s'g} gfd lbP/ save ug'{xf];\\ . pSt Word file nfO{ 

aGb ug'{xf];\\ / k'gM vf]Ng'xf];\ .

1. tkfO{‘+n] sfd ul//x]sf] sDKo'6/df xf8{j]o/ / ;ˆ6j]o/ s'g s'g x'g\, atfpg'xf];\ .

2. tkfO{‘+n] n]v]sf s'/f olb save gu/]sf] eP s] x'GYof], atfpg'xf];\ .

lj|mofsnfk 2.7

lj|mofsnfk 2.8

lrq g= 2.11

lrq g= 2.10
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>Job[Zo, lrq jf k|ToIf ¿kdf 8]:s6k sDKo'6/, Nofk6k, 6\ofan]6, cfOKof8, :df6{kmf]gsf] 

cjnf]sg ug'{xf];\\ . logLx¿df s] s:tf ;dfgtf / leGgtf 5g\, 5'6\ofpg'xf];\ . s] oL 

;a}sf] sfo{ ug]{ tl/sf sDKo'6/sf] sfo{ ug{] tl/sf cyf{t\ OGk'6 (Input), k|zf]wg 

(processing) tyf cfp6k'6 (output) ;Fu ldN5 ls ldNb}g, 5nkmn ug'{xf];\\ .

s]xL jif{ klxn] k|of]u x'g] k'/fgf sDKo'6/ k|foM 8]:s6k sDKo'6/ x'Gy] . sDKo'6/ k|ljlwsf] 

ljsf;n] dflg;nfO{ xftd} af]Sg ;Sg] / ;lhn} Ps 7fpFaf6 csf]{ 7fpF;Dd n}hfg ;Sg] 

;;fgf sDKo'6/ agfof] . lognfO{ xfdL Nofk6k, 6\ofan]6, cfOKof8, :df6{kmf]g cflb eG5f}F . 

oL ;a} pks/0fx¿ sDKo'6/sf] sfo{ l;4fGtsf cfwf/df g} rN5g\ . To;}n] logLx¿ 

;a}nfO{ sDKo'6/cGtu{t g} /flvG5 . logLx¿sf] agfj6 / lognfO{ ;~rfng ug{ k|of]u 

x'g] k|f]u|fddf eg] leGgtf x'g ;S5 .

ggkf]6]{an sDKo'6/ 
(Nonportable 

computers) : 8]:s6k 
sDKo'6/

kf]6]{an sDKo'6/ 
(Portable computers): 

Nofk6k, gf]6a's

 
df]afOn sDKo'6/ (Mobile 

computer): 6\ofan]6, 
cfOKo8, :df6{kmf]g

lrq g= 2.12

lj|mofsnfk 2.9

 sDKo'6/sf k|sf/ (Types of computer)

 j8{ k|f];];/sf] k|of]u (Use of word processor) 

j8{ k|f];];/ (Word processor- WP) Pp6f ;ˆ6j]o/ xf] . o;sf] k|of]u u/]/ xfdL 8s'd]G6 

(document) tof/ ug]{, ;Dkfbg ug]{ / lk|G6 ug]{ ub{5f}F . oxL ;ˆ6j]o/ k|of]uaf6 cfˆgf 

8s'd]G6nfO{ On]S6«f]lgs ¿kdf sDKo'6/sf] xf8{l8:sdf e08f/g ug{ / l:j|mgdf k|bz{g ug{ 

;lsG5 . sDKo'6/df o;sf] k|of]u cTolws x'G5 . ljZjdf ljleGg sDKo'6/ sDkgLx¿n] 

Joj;fosf nflu j8{ k|f];];/ ;ˆ6j]o/ tof/ kf/]sf 5g\ . Microsoft Word, Libre 

Writer, Google Docs cflb ljZjdf k|rlnt s]xL j8{ k|f];];/x¿ x'g\ .
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s;/L vf]Ng] <

1. sDKo'6/ ;~rfng u/L 8]:s6k (desktop) sf] tNnf] 

afofF s'gfdf /x]sf] :6f6{ a6g - _ df lSns ug{'xf];\\ jf 

lsaf]8{df /x]sf ljG8f]h a6g - _ lyRg'xf];\ . 

2. lsaf]8{af6 ‘word' zAb 6fOk ug{'xf];\\ . tkfO{‘+ sDKo'6/ 

l:j|mgsf] bfofFlt/ vf]h]sf] ;ˆ6j]o/ j8{ (word) sf] 

cfOsg (icon) b]Vg'x'g] 5 . pSt cfOsgdf Ps k6s 

dfp;sf] afofF a6gn] lSns ug{'xf];\\ .

3. ;'?df j8{ v'Nbf tkfO{‘+n] klxn] vf]n]sf kmfOnsf] ;"rL 

6]DKn]6x¿ (templates) sf] ;d"x lbOg] 5 . tLdWo] 

vfnL 8s'd]G6 (blank document) df b'O{ k6s lSns 

(double click) ug{'xf];\\ . To;kl5 Pp6f vfnL k[i7 

b]lvG5 . pSt k[i7df cfk"mn] n]Vg rfx]sf s'/f lsaf]8{ k|of]u 

u/L 6fOk ug'{xf];\\ . 

s;/L save ug]{ <

4. cfˆgf] kmfOnnfO{ kl5 k|of]u ug{sf nflu sDKo'6/sf] 

xf8{l8:sdf e08f/ (save) ug{'xf];\\ . o;sf nflu l:j|mgsf] dfly afofFkl6\6 kmfOn a6g 

(file) df lSns ug{'xf];\\ . ca kmfOnsf] 

;]e Ph (save as) df lSns ug{'xf];\\ . 

To;kl5 lrqdf b]vfOPh:t} csf]{ l:j|mg 

b]vf kb{5 . pSt l:j|mgdf 

klxn] …sDKo'6/Ú df lSns 

ug{'xf];\\ / To;kl5 …a|fphÚ 

df lSns ug{'xf];\\ .

5. To;kl5 tnsf] h:t} gofF 

ljG8f] (window) b]lvg] 

 Microsoft Word k|of]usf cfwf/e"t sfo{x¿
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cfˆgf] 8s'd]G6sf] k[i7df 
ePsf cIf/x¿sf] kmG6 / kmG6 
;fOh kl/jt{g u/L cfsif{s 
agfpg ;lsG5 . kmG6 kl/jt{g 
ug'{kg]{ zAb, jfSo jf cg'R5]bnfO{ 
5fGg'xf];\ . o;sf nlu 5fGg'kg]{ 
efusf] ;'?df dfp;n] lSns u/L 
dfp;nfO{ la:tf/} 5fGg'kg]{ lbzflt/ 
8«Øfu (drag) ug'{xf];\\ . o;/L 
8«Øfu ubf{ zAbx¿ c¿eGbf k|:6 
(highlighted) b]lvG5g\ . cfk"mn] 

5 . o; aS;sf] afofFkl6\6 s'g 7fpFdf kmfOnnfO{ e08f/ ug]{ eGg]af/] Pp6f ;"rL 

b]Vg'x'g] 5 . ;lhnfsf nflu 8]:s6k (desktop) 5fGg'xf];\ .

ljG8f]sf] tNnf] efudf tkfO{‘sf] kmfOnsf] gfd /fVgsf nflu kmfOn gfd (file name) 

ePsf] ;fgf] aS; b]Vg'x'g] 5 . o;df kmfOnsf] gfd (h:t}M ‘my file') egL 6fOk ug'{xf];\\ . 

cGtdf ;]e (save) a6gdf lSns ug'{xf];\\ . o;/L sDKo'6/sf] 8]:s6kdf tkfO{‘+sf] 'my 

file' gfdsf] kmfOn e]l6g] 5 . pSt kmfOndf b'O{ k6s dfp;n] lSns (double click) 

ubf{ kmfOn v'N5 / k'gM To;df sfd ug{ ;lsG5 .

 kmG6sf] 9fFrf (Font formatting) / cnfOgd]G6 (Alignment) s;/L ldnfpg] <
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rfx]sf] :yfg;Dd 5flg;s]kl5 dfp;sf] a6g 5f]8\g'xf];\ . dfp;sf] a6g 5f]8\g]lalQs} 
5]pdf b]vfOPsf] h:tf] aS; b]lvG5 . pSt aS;af6 pko'St kmG6 5fGg'xf];\ . o;} aS;df 
kmG6sf] ;fOh / /ª klg 5fGg ;lsG5 . n]v]sf cIf/nfO{ uf9f (bold), O6flns l:j|mK6sf] 

(italic) / /]vfª\lst (underline) klg ug{ ;Sg'x'g] 5 .

dflysf sfo{ dfOj|mf];ˆ6 j8{ l/ag (Microsoft word ribbon) sf] k|of]u u/]/ klg ug{ 

;lsG5 . vfnL k[i7sf] zLif{sdf tn lrqdf b]vfOP h:tf] l/ag (ribbon) b]Vg'x'g] 5 . 

ToxfF File, Home, Insert cflb d]g' a6g b]Vg'x'g] 5 . 5flgPsf] a6g c¿eGbf k|:6 

b]lvG5 .

sDKo'6/df dfOj|mf];ˆ6 j8{ (Microsoft word) vf]nL Pp6f kmfOn agfpg'xf];\ . pSt 

kmfOndf My school zLif{sdf bz nfOgsf] cª\u|]hL efiffdf cg'R5]b tof/ kfg'{xf];\ . 

ca tn b]vfOPsf] 9fFrfcg';f/ 8s'd]G6 ldnfpg'xf];\ .

zLif{sM -kmG6 Arial Black size 14, Bold

Date:………(italic)

–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

–––––––––––––cg'R5]bM kmG6M Times new roman (size 14), regular––––––––

lj|mofsnfk 2.10

 j8{ 8s'd]G6df cut, copy / paste ug]{

slxn]sfxLF tkfO{‘+sf] 8s'd]G6df 6fOk u/]sf zAbsf] :yfg kl/jt{g ug{'kg]{ x'G5 . o;sf 

nflu rfF8f] / ;lhnf] tl/sf eg]sf] s6 (cut) / k]:6 (paste) a6g k|of]u ug{' xf] . o;sf 

nflu x6fpg'kg]{ s'/fnfO{ 5gf]6 (select) ug'{xf];\\ . tn b]vfOP h:t} dfOj|mf];ˆ6 l/agsf] 
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1. Pp6f gofF j8{ kmfOn l;h{gf ug{'xf];\\ .

2. vfnL k[i7sf] l/agsf] dflysf] OG;6{ (insert) 6\ofadf 

lSns ug{'xf];\\ .

3. To;kl5 6]an (table) cfOsg (icon) df lSns ug{'xf];\\ 

/ vfnL 6]an ePsf] lu|8 kkck (grid popup) b]lvg]] 

5 . dflysf] afofF sf]7fdf dfp;sf] kf]OG6/ (pointer) 

/fVg'xf];\\ . kf]OG6/ bfofF / tnlt/ ;f/]/ 6]andf rflxg] hlt 

sf]7f 5fGg'xf];\ . tkfO{‘+sf] k[i7df a/fa/ ;fOhsf sf]7f ePsf] 

6]an OG;6{ x'g] 5 .

6]ansf 7f8f] sf]7fsf] ;d"xnfO{ sf]nd 

(column) / t];f]{ sf]7fsf] ;d"xnfO{ /f] 

xf]d a6gleq s6 cfOsg (cut icon) df lSns ug'{xf];\\ jf lsaf]8{af6 l;w} ctrl / X a6g 

;Fu} lyRg'xf];\ . To;kl5 j8{ 8s'd]G6sf] s'g 7fpFdf nu]/ /fVg'kg]{ xf], ToxfF lSns ug'{xf];\\ . 

ca k]ml/ klxn]s} l/agdf s6sf] 5]pdf ePsf] k]:6 (paste) cfOsg (icon) df lSns 

ug'{xf];\\ jf lsaf]8{ (keyboard) af6 l;w} ctrl / V a6g ;Fu} lyRg'xf];\ .

j8{ 8s'd]G6df sfd ubf{ sltko 7fpFdf Pp6} ljifoj:t' b'O{ jf b'O{eGbf a9L 7fpFdf 

/fVg'kg]{ x'g ;S5 . o;sf nflu skL (copy) u/L k]:6 (paste) ug{ ;lsG5 . o;f] ubf{ 

5fg]sf] zAb klxn]sf] :yfgdf / gofF :yfg u/L b'j} :yfgdf /xG5 . o;sf nflu csf]{ 7fpFdf 

klg /fVg'kg]{ ljifoj:t'nfO{ xfOnfO6 (highlight) ug'{xf];\\ . dfly b]vfOP h:t} dfOj|mf];ˆ6 

l/agsf] xf]d a6gleq skL (copy) cfOsgdf lSns ug'{xf];\\ jf lsaf]8{ (keyboard) 

af6 l;w} ctrl / C a6g ;Fu} lyRg'xf];\ . To;kl5 j8{ 8s'd]G6sf] s'g 7fpFdf nu]/ /fVg'kg]{ 

xf], ToxfF lSns ug'{xf];\\ / k]:6 (paste) ug'{xf];\\ .

 Microsoft Word df tflnsf;DaGwL sfo{
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(row) elgG5 . row / column sfl6Psf 

7fpFnfO{ sf]7f jf ;]n (cell) elgG5 . ca 

tflnsfsf ;]n (cell) x¿df lsaf]8{af6 6fOk 

ub}{ cfjZos hfgsf/L cyf{t\ 8f6f (data) 

eg'{xf];\\ . Pp6f ;]naf6 csf]{ ;]ndf ;g{ 

lsaf]8{af6 lbzf b]vfpg] af0f lrx\g -

arrow_ sf] k|of]u ug{ ;lsG5 cyjf tkfO{‘+ 

dfp;n] cfjZos ;]ndf lSns (click) klg 

ug{ ;Sg'x'g] 5 .

-c_ 6]an (table), /f] (row), sf]nd (column) / sf]7f (cell) 5fGg] tl/sf

1. l;ª\uf] 6]an 5fGgsf nflu 6]anleq s'g} Ps sf]7fdf lSns 

ug'{xf];\\ . o;f] ubf{ 6]ansf] afofF s'gfdf Pp6f rf/d'v] af0f 

lrx\g (four head arrow) b]Vg'x'g] 5 . pSt P/f] (arrow) 

df dfp; kf]OG6/ (pointer) /fVbf kf]OG6/ rf/d'v] x'G5 . 

pSt 7fpFdf lSns (click) u/L l;ª\uf] 6]an 5fGg ;lsG5 . 

pSt P/f]df lSns u/L dfp;nfO{ otfptf 8«Øfu ubf{ l;ª\uf] 

6]an ;5{ .

2. Pp6f /f] (row) 5fGgsf nflu 5fGg'kg]{ /f]sf] l7s cufl8 

dfp;sf] kf]OG6/ n}hfFbf kf]OG6/ pN6f] kms]{/ cfsf/ kl/jt{g 

x'G5 . pSt 7fpFdf lSns ubf{ Pp6f l;ª\uf] /f] 5flgG5 .

3. Pp6f sf]nd (column) 5fGgsf nflu 5fGg'kg]{ sf]ndsf] 

l7s dfly dfp;sf] kf]OG6/ n}hfFbf kf]OG6/ pN6f] kms]{/ cfsf/ 

kl/jt{g x'G5 . pSt 7fpFdf lSns ubf{ Pp6f l;ª\uf] sf]nd 

5flgG5 .

4. Pp6f sf]7f (cell) 5fGgsf nflu 5fGg'kg]{ sf]7fsf] l7s 

cufl8 dfp;sf] kf]OG6/ n}hfFbf kf]OG6/ pN6f] kms]{/ cfsf/ 

kl/jt{g x'G5 . pSt 7fpFdf lSns ubf{ Pp6f sf]7f 5flgG5 .
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-cf_ 6]an 6'N;sf] k|of]u (Use of table tools)

1. tkfO{‘+n] vf]Ng'ePsf] Word document 

df Pp6f csf]{ 6]an insert ug'{xf];\\ . 

cfk"mn] OG;6{ u/]sf] 6]andf lSns u/L 

pSt k[i7sf] l/agdf l8hfOg (design) 

6\ofadf lSns ug'{xf];\\ . tkfO{‘+ ToxfF ljleGg lsl;dsf tflnsfsf agfj6 b]Vg'x'g] 

5 . cfjZos agf]6df uO{ dfp;n] lSns ug'{xf];\\ .

2. tkfO{‘+sf] k[i7df insert ePsf 6]ansf sf]7fsf] cfsf/ 7'nf] ;fgf] ug{ ;lsG5 . o;sf 

nflu cfk"mn] OG;6{ u/]sf] 6]andf lSns u/L pSt k[i7sf] l/agdf n]cfp6 (layout) 

6\ofadf lSns ug'{xf];\\ . ;]n dflh{g (cell margins) cfOsg (icon) df lSns u/L 

6]ansf] sf]7fsf] rf/}lt/sf] vfnL 7fpF a9fpg jf 36fpg ;lsG5 . cnfOlgª 8f6f 

(aligning data) cfOsgsf] k|of]u u/L 6]ansf] sf]7fdf cIf/x¿ tNnf] efu, dflyNnf] 

efu, afofF s'gf, bfofF s'gf jf lardf n]Vg ;lsG5 . Pp6f sf]7fnfO{ b'O{ sf]7fdf 

6'j|m\Øfpg s'g} Ps sf]7f 5fGg'xf];\ / l:Kn6 ;]n (split cell) cfOsgdf lSns ug'{xf];\\ . 

To;kl5 cfpg] ljG8f] (window) df b'O{ (column) / Ps (row) 5fGg'xf];\ . olb 

b'O{cf]6f sf]7fnfO{ Pp6f agfpg rfxg'x'G5 eg] klxn] b'O{cf]6f sf]7fnfO{ dfp; 8«Øfu  

(drag) u/]/ 5fGg'xf];\ . ca dh{ ;]n (merge cell) cfOsgdf lSns ug'{xf];\\ . b'O{cf]6f 

sf]7f Ps ePsf] kfpg'x'g] 5 .

6]andf sfd ubf{ slxn]sfxLF /f] (row) jf sf]nd (column) sf lardf yk /f] jf sf]nd 

yKg'kg]{ x'G5 . lardf /f] yKgsf nflu sxfFlg/ yKg'kg]{ xf], pSt /f]nfO{ klxn] 5fGg'xf];\ . ca 

OG;6{ caf]e (insert above) jf OG;6{ lanf] (insert below) cfOsgdf lSns ug'{xf];\\ . 

To:t} 6]ansf] lardf sf]nd yKg s'g} Pp6f sf]nd 5fGg'xf];\ . ca OG;6{ n]̂ 6 (insert left) 

jf OG;6{ /fO6 (insert right) df lSns ug'{xf];\\ .
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sDKo'6/df dfOj|mf];ˆ6 j8{ vf]Ng'xf];\ . j8{ 8s'd]G6df lj1fg tyf k|ljlwaf/] Ps  

cg'R5]b l;h{gf ug'{xf];\\ . pSt 8s'd]G6 k[i7df tn lbOPsf] h:t} tflnsf OG;6{ u/L 

cfˆgf] sIffsf s'g} kfFr hgf ;fyLsf] ljj/0f eg'{xf];\\ . tkfO{‘+n] agfPsf] 8s'd]G6nfO{ d]/f] 

sIff (my class) gfdsf] jf cGo s'g} kmfOn agfO{ 8]S;6kdf ;]e (save) ug'{xf];\\ .

tflnsf 2.7
Logo SHREE  SCHOOL

Students' Record-2077

Class:

Section :
S.N. Name of the 

student
Father's 

name
Mother's 

name
Address Contact 

no.Temp. Per.
1.

2.

sDKo'6/df dfOj|mf];ˆ6 j8{ vf]nL tnsf] h:t} 6]an (table) agfO{ /f] (row) / sf]nd 
(column) / sf]7f (cell) agfpg'xf];\ . cell, row / column x¿ merge, split / 
insert ug]{ cEof; ug'{xf];\ .

tflnsf 2.6

lj|mofsnfk 2.11

lj|mofsnfk 2.12

kl/of]hgf sfo{
sDKo'6/sf] j8{ k|f];];/af6 6]an agfO{ tkfO{‘+sf 3/df ePsf ;a} ;b:osf] gfd, lnª\u, 

pd]/ / k];f eg'{xf];\\ .
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xfd|f] b}lgs hLjgdf l6eL, sDKo'6/, 

:df6{kmf]g cflbsf] k|of]u ;fdfGo aGb} 

uPsf] 5 . slxn]sfxLF l6eLdf lj1fkg 

x]bf{ zAb tyf lrqnfO{ snfTds ¿kdf 

rfndf NofP/ cl8of] / lel8of] ;Fu} 

k|bz{g u/]sf] b]Vg'ePsf] xf]nf . o:tf] 

lj1fkg x]bf{ b]vfpg vf]h]sf] s'/fnfO{ 

bz{sn] k|:6 ¿kn] a'e\mg] ub{5g\ . To:t} sDKo'6/, k|f]h]S6/, l:ks/, kbf{ cflb k|of]u u/L 

lj1fg tyf k|ljlwsf] sIffdf To; lsl;dsf kf7\oj:t' ;dfj]z ePsf lel8of] x]g{ ;lsG5 . 

b}lgs hLjgdf b]Vg] / ;'Gg] u/]sf zAb, lrq, Wjlg, Plgd];g / lel8of]sf] ;+of]hg g} 

dlN6ldl8of xf] . k|efjsf/L ¿kdf ljifoj:t' a'emfpg o;sf] k|of]u ul/G5 .

lrq g= 2.14

k|ljlwsf] ljsf;n] dlN6ldl8ofsf] Jofks k|of]u ePsf] 5 . lzIff, dgf]/~hg, Jofkf/ cflb 

If]qdf o;sf] cTolws k|of]u eO/x]sf] 5 . lzIff If]qdf k|efjsf/L lzIf0f l;sfOsf nflu 

dlN6ldl8ofsf] k|of]u ul/G5 . k|f/lDes sIffdf cIf/, ;ª\Vof, syf, sljtf, uLt cflbnfO{ 

dlN6ldl8ofsf ¿kdf k|bz{g ul/G5 . o;/L k|bz{g ul/Psf ;fdu|L l;sfOsf nflu a9L 

k|efjsf/L x'G5g\ . dlN6ldl8ofdf cIf/ tyf lrqnfO{ snfTds rfn lbg / cl8of] 

tyf lel8of] ldnfpg ;ˆ6j]o/ (software) sf] cfjZostf k5{ . sIffsf] k|of]hgsf 

nflu dfOj|mf];ˆ6 kfj/kf]OG6 (Microsoft Powerpoint) k|of]u u/L dlN6ldl8of;lxtsf 

ljifoj:t' (multimedia content) tof/ kfg{ ;lsG5 . cgnfOg dfWoddf dlN6ldl8of 

k|:t'tLs/0fsf nflu Google slide sf] klg k|of]u ug{ ;lsG5 .

lrq g= 2.13

 dlN6ldl8ofsf] k|of]u (Use of multimedia)
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dfOj|mf];ˆ6 kfj/kf]OG6 dlN6ldl8of k|:t'lt tof/ kfg]{ ;ˆ6j]o/ xf] . k|:t'lt tof/ kfg'{k"j{ 

ljifoj:t', ;DalGwt lrq, cl8of], lel8of] cflb cfk\mgf] sDKo'6/df e08f/g ug'{xf];\\ .

1. sDKo'6/ ;~rfng u/L dfOj|mf];ˆ6 kfj/kf]OG6 (Microsoft Powerpoint) 

vf]Ng'xf];\ . o;sf nflu :6f6{ a6g lyr]/ kfj/kf]OG6 (Powerpoint) 6fOk u/]/ 

klg vf]Ng ;lsG5 . 

2. ANofª\s lk|h]G6];g (Blank presentation) 

5fGbf Presentation1 sf] gfdn] Pp6f 

Powerpoint kmfOn v'N5 . pSt 

kmfOnnfO{ cfk\mgf] gfd lbP/ ;]e (save) 

ug'{xf];\\ . 

3. dfOj|mf];ˆ6 kfj/kf]OG6sf] l/agdf 

xf]d (Home) 6\ofadf lSns ubf{ 

n]cfp6 (Layout) cfOsg b]Vg'x'g] 

5 . pSt cfOsgdf lSns ubf{ 

km/s km/s :nfO8sf n]cfp6 5fGg 

;lsG5 . pbfx/0fsf nflu zLif{s n]Vg 

ldNg] 6fO6n :nfO8 (Title Slide) 

s]xL dlN6ldl8of ;ˆ6j]o/sf pbfx/0f / ltgsf] k|of]u

tflnsf 2.8

dlN6ldl8of ;ˆ6j]o/ k|of]u

Adobe Illustrator, Adobe Photoshop Creating graphics

3D Studio Max Creating 3D animations

Microsoft PowerPoint Creating Presentations

Macromedia Director Authoring multimedia

Sound Forge Sound editing

Adobe Premier Video editing

 kfj/kf]OG6 k|:t'lt tof/ ug]{ (Creating Powerpoint presentation)
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5fGg'xf];\ . :nfO8sf] zLif{s aS; (Title box) df lSns u/L cfk\mgf] ljifoj:t'sf] 

zLif{s 6fOk ug'{xf];\\ . zLif{sd'gL 6]S; aS; (Text box) df cfkm"n] rfx]sf ljifoj:t' 

6fOk ug'{xf];\\ .

4. ca :nfO8nfO{ dg k/]sf] lyd (Theme) lbg'xf];\ . o;sf nflu dfOj|mf];ˆ6 

kfj/kf]OG6sf] l/agdf ePsf] l8hfOg (Design) 6\ofadf lSns ug'{xf];\\ . ljleGg 

lsl;dsf lyd ToxfF b]Vg'x'g] 5 . s'g} Pp6f lyddf lSns ug'{xf];\\ . 

5. cfk\mgf] lk|h]G6];gdf yk :nfO8 (New slide), lrq (Picture), cl8of] (Audio) / 

lel8of] (Video) /fVg kfj/kf]OG6sf] l/agdf ePsf] OG;6{ (Insert) 6\ofadf lSns 

ug'{xf];\\ . o;sf nflu sDKo'6/sf] s'g 7fpFdf cfk\mgf] lrq, cl8of], lel8of] kmfOn 

/flvPsf] 5, ToxfFaf6 Nofpg'kg]{ jf a|fph (browse) ug'{kg]{ x'G5 .

6. dfp;n] lSns u/L Ps :nfO8kl5 

csf]{ :nfO8 cfpFbf s;/L cfpg] egL 5fGg 

;lsG5 . o;sf nflu kfj/kf]OG6sf] l/agdf 

ePsf] 6«flGh;g (Transition) 6\ofadf 

lSns ug'{xf];\\ . pbfx/0fsf nflu olb bf];|f] 

:nfO8sf] 6«flGh;g k'; (push) 5fGg'eof] 

eg] klxnf]kl5 bf];|f] :nfO8 cfpFbf tnaf6 dfly ws]n] h:tf] u/L l:j|mgdf k|bz{g 

x'G5 . o;/L 6«flGh;g k|of]u u/L k|:t'ltnfO{ cfsif{s agfpg ;lsG5 .

7. cfk\mgf] lk|h]G6];g k|bz{g ug'{k"j{ kmfOn ;]e ug'{xf];\\ / kfj/kf]OG6sf] l/agdf ePsf] 

:nfO8 ;f] (Slide show) 6\ofadf lSns ug'{xf];\\ . To;kl5 b]lvg] k|md lalulgª 

(from beginning) cfOsgdf lSns ug'{xf];\\ . Pp6f :nfO8 k|bz{g eO;s]kl5 
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ljBfnodf ljBfyL{sf] z}lIfs ljj/0f sDKo'6/df tof/ kf/L e08f/g ul/Psf] x'G5 . o;sf 

nflu sDKo'6/df :k|]8l;6sf] k|of]u ul/G5 . :k|]8l;6 y'k|} /f] (Row) / sf]nd (Column) 

af6 ag]sf] Pp6f sDKo'6/ kmfOn xf] . o;sf] k|of]u u/L w]/} hfgsf/L jf tYofª\s 

;lhn};Fu ldnfP/ j|mda4 ug{ ;lsG5 . To:t} ul0ftLo ¿kdf hf]8, 36fp, u'0fg, k|ltzt 

cflb klg ;lhn} ug{ ;lsG5 . :k|]8l;6nfO{ js{l;6 jf l;6 (Worksheet or sheet) klg 

elgG5 . Worksheet Pp6f k]h xf] eg] w]/} k]hx¿sf] ;d"xnfO{ js{a's (Workbook) 

elgG5 . :k|]8l;6 lx;fa ug{ tyf hfgsf/L Joj:yfkg ug{ ljleGg If]qdf k|of]u ul/G5 . 

a}ª\lsª If]qdf vftf ljj/0f /fVg, lzIff If]qdf ljBfyL{sf] glthf kmfOn agfpg, c:ktfndf 

la/fdLsf] ljj/0f /fVg, ;~rf/ If]qdf 6]lnkmf]g k|of]ustf{sf] ljj/0f /fVg o;sf] k|of]u 

ul/G5 . pSt k|of]hgsf nflu cfhef]ln ljleGg k|sf/sf :k|]8l;6 k|f]u|fd pknAw 5g\ . 

Google sheet, Apple office suite, Microsoft excel cflb o:tf k|f]u|fd x'g\ .

sDKo'6/df dfOj|mf];ˆ6 PS;]n (Microsoft Excel) vf]nL kmfOn l;h{gf ug'{xf];\\ . 

pSt PS;]n :k|]8l;6sf ljleGg ljz]iftf cjnf]sg ug'{xf];\\ . o;df /f] (Row), sf]nd 

(Column), ;]n (Cell) cflb lrGg'xf];\ .

dfp;n] lSns ug'{xf];\\ . 

o;} u/L j|mdzM gofF :nfO8 

k|bz{g ub}{ hfg'xf];\\ . olb 

sDKo'6/ jf k|f]h]S6/sf] km'n 

l:j|mgdf lk|h]G6];g k|bz{g ug{ rfxg'x'G5 eg] ls–af]8{df lbOPsf] F5 a6g lyRg'xf];\ . 

:nfO8 k|bz{g ;lsPkl5 lsaf]8{af6 O:s]k a6g (Esc) lyRg'xf];\ . o;f] ubf{ k'gM 

kms]{/ klxn]sf] l:j|mgdf k'Ug'x'g] 5 .

:yfgLo k|ljlw / cfw'lgs k|ljlw;DaGwL ljifoj:t'df cfwfl/t Ps kfj/kf]OG6 lk|h]G6];g 

(Powerpoint Presentation) agfpg'xf];\ . lzIfssf] ;xof]udf sIffdf k|bz{g ug'{xf];\\ . 

lj|mofsnfk 2.13

lj|mofsnfk 2.14

 :k|]8l;6sf] k|of]u (Use of Spreadsheet)
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dfOj|mf];ˆ6 PS;]n vf]n]kl5 lrqdf b]vfOP 

h:t} Book-1 Microsoft Excel gfdsf] Ps 

:k|]8l;6 b]Vg'x'g] 5 . o;nfO{ cfk"mn] s'g} gfd 

lbP/ ;]e (save) ug{ ;lsG5 . j8{df 6]an 

OG;6{ ubf{ /f], sf]nd / sf]7f 5'6\ofP h:t} 

o;df klg 5'6\ofpg ;lsG5 . t];f]{ ¿kdf 

/x]sf sf]7fx¿sf] ;d"x /f] xf] . :k|]8l;6df 

/f]x¿sf] ;ª\s]t 1,2, 3, 4,…… j|mdzM x'g] u/L 

lbOPsf] x'G5 . lrqdf /f] '8' b]vfOPsf] 5 . 7f8f] ¿kdf /x]sf sf]7fx¿sf] ;d"x sf]nd 

xf] . :k|]8l;6df sf]ndx¿sf] ;ª\s]t A, B,C, D,…… j|mdzM x'g] u/L lbOPsf] x'G5 . lrqdf 

sf]nd 'F' b]vfOPsf] 5 .

:k|]8l;6df sf]nd / /f] sfl6Psf] :yfgnfO{ sf]7f (cell) elgG5 . sf]7fx¿df 8f6f (data) 

el/G5 . k|To]s sf]7fnfO{ hgfpg] 7]ufgf x'G5 . lrqdf b]vfOPsf] sf]7fsf] 7]ufgf 'F8' xf] . 

oxfF cufl8sf] F n] sf]nd / k5fl8sf] 8 n] /f] hgfpF5 .

 :k|]8l;6df 8f6f eg]{ (Filling data in spreadsheet)

1. dfp;n] Psk6s lSns u/L 8f6f eg'{kg]{ sf]7f (cell) rog ug'{xf];\\ . lrqdf 8f6f 

eg{ rfx]sf] sf]7f 'B3' xf] . 

2. ca lsaf]8{ (keyboard) af6 

6fOk u/L zAb tyf ;ª\Vof 

eg{‘'xf];\ . 8f6f eg{ 5fg]sf] sf]7fdf 

b'O{ k6s dfp;n] lSns (double 

click) u/]/ klg eg{ ;lsG5 . 

3. Pp6f sf]7fdf 8f6f el/;s]kl5 csf]{ sf]nddf ;g{ lsaf]8{af6 6\ofa a6g 

- _ lyRg'xf];\ / pxL sf]ndsf] tNnf] sf]7fdf ;g{ lsaf]8{af6 OG6/ a6g 

- _ lyRg'xf];\ .

4. :k]|8l;6df cfjZostfcg';f/ bfofFafofF / tndflysf sf]7f rog ug{ lsaf]8{af6 

lbzf b]vfpg] af0f lrx\g - arrow_ sf] k|of]u ug{'xf];\\ . cyjf o;sf nflu tkfO{‘+ 

dfp;n] cfjZos sf]7fdf lSns klg ug{ ;Sg'x'g] 5 .
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6. w]/}h;f] cj:yfdf xfdLn] :k|]8l;6sf cell df e/]sf zAb Pp6f sf]7fdf 

gc6fpg] / Enter a6g lyRbf 6fOk u/]sf] s]xL efu 5]psf] cell n] 9flsg] 

x'G5, h:t} M tn lrqdf cell A2 df 6fOk u/]sf] s'/f cell B3 n] 9fs]sf] 5 . 

o:tf] cj:yfdf sf]nd A / B sf] lardf dfp;sf] kf]OG6/ (pointer) n}hfFbf 

cfk}Fm b'O{lt/ af0f lrx\g b]lvG5 . o:tf] cj:yfdf dfp;n] b'O{ k6s lSns  

(double click) ubf{ k'/} sf]ndsf] rf}8fO text cg';f/ 36a9 x'G5 . o;} u/L 

rf}8fO klg 36a9 ug{ ;lsG5 .

 8f6f c6f]lkmn (Data autofill)

sltko cj:yfdf :k|]8l;6sf] Pp6f sf]nd jf /f]df eg'{kg]{ 8f6f lg/Gt/ bf]xf]l/G5 . o:tf] 

cj:yfdf 8f6f k'gM 6fOk gu/L Pp6f sf]7fdf 6fOk u/]/ cGodf cfk}Fm eg{ ;lsG5 . 

pbfx/0fsf ¿kdf tn lrqdf Yes nfO{ Pp6f sf]7fdf e/]/ cGo sf]7fdf cfk}Fm el/Psf] 5 . 

o;sf nflu ;'?sf] 8f6f e/]sf] sf]7fsf] bfofFk6\l6 tNnf] s'gfdf Pp6f ;fgf] ju{ b]Vg'x'g] 

5 . pSt ju{dfly dfp; kf]OG6/ n}hfFbf wg lrx\g (+) b]lvG5 . pSt lrx\g cfPkl5 

dfp;sf] lSns;Fu} /f]df bfofFlt/ jf sf]nddf tnlt/ 8«Øfu (drag) ug'{xf];\\ . hxfF;Dd 

8f6f eg'{kg]{ xf], ToxfFlg/ dfp; 5f]8\g'xf];\ .
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:k]|8l;6df sfd ubf{ sltko cj:yfdf 8f6fnfO{ ;xh cWoogsf nflu j|md ldnfP/ 

/fVg'kg]{ x'G5 . sf]nddf el/Psf 8f6fnfO{ j0ff{g'j|mdcg';f/ / cª\s ePdf a9\bf] jf 36\bf] 

j|mddf ldnfP/ /fVg ;lsG5 . o;sf nflu,

1. ;a}eGbf klxn] sf]nd jf sf]nddf 

j|md ldnfpg'kg]{ 8f6f 5fGg'xf];\ . 

j8{df sf]nd 5fg] h:t} :k|]8l;6df 

klg sf]ndsf 6'Kkfdf dfp; 

kf]OG6/ nu]/ l;ª\uf] sf]nd 5fGg 

;lsG5 cyjf 5fGg'kg]{ efusf] 

;'?af6 clGtd;Dd dfp; 8«Øfu u/]/ 8f6f 5fGg ;lsG5 .

2. PS;]n l/agsf] d]g' (menu) af/df 8f6f (data) 6\ofa b]lvG5 . o;df lSns ubf{ 

tn lrqdf b]vfOP h:t} ;6{ cK;g (sort option) df A to Z / Z to A b]lvG5 . 

A to Z cfOsg (icon) df lSns ubf{ 8f6f a9\bf] j|mddf j|mda4 x'G5 / Z to A 

cfOsg (icon) df lSns ubf{ 36\bf] j|mddf j|mda4 x'G5 .

tkfO{‘sf] sIffdf ePsf ;a} ljBfyL{sf] gfd / pgLx¿n] k|fKt u/]sf] cª\s tn b]vfOP 

h:t} :k|]8l;6df eg'{xf];\\ . ca ljBfyL{sf] gfdnfO{ j0ff{g'j|mddf ldnfpg'xf];\ . k]ml/ k|fKt 

cª\ssf cfwf/df ;fgf]af6 7'nf]sf] j|mddf ldnfpg'xf];\ M

slxn]sfxLF Pp6f /f] jf sf]nddf ;ª\Vof ebf{ j|mdfg';f/ a9\bf] j|mddf eg'{k5{ . pbfx/0fsf 

nflu dfly lrqdf sf]nd A df 1 / 2 nfO{ e/]/ cGo sf]7fdf lsaf]8{af6 6fOk gu/L 

j|md}n] 10 ;Dd ;ª\Vof el/Psf] 5 . o;sf nflu klg dfly u/] h:t} ;'?sf] sf]7fdf 1 eg]{, 

To;kl5 pSt sf]7fsf] bfofFkl6\6 tNnf] s'gfdf ePsf] ;fgf] ju{dfly dfp; kf]OG6/ n}hfFbf 

wg lrx\g (+) b]lvG5 . pSt lrx\g cfPkl5 lsaf]8{af6 sG6«f]n a6g (ctrl) lyRbf csf]{ 

;fgf] wg lrx\g b]lvG5 . ca dfp;sf] lSns;Fu} sf]nddf tnlt/ 8«Øfu (drag) ug'{xf];\\ . 

hxfF;Dd 8f6f eg'{kg]{ xf], ToxfFlg/ dfp; 5f]8\g'xf];\ .

lj|mofsnfk 2.15

 :k|]8l;6df 8f6fnfO{ j|md ldnfP/ /fVg] tl/sf (Sorting Data in a Spreadsheet)
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kl/of]hgf sfo{ 

:k|]8l;6 k|of]u u/L tkfO{‘+sf] 3/df ePsf ;a} ;b:osf] gfd, lnª\u / pd]/ eg'{xf];\\ . ca 

;a}sf] gfdnfO{ j0ff{g'j|mddf / pd]/nfO{ ;fgf]af6 7'nf]sf] j|mddf ldnfpg'xf];\ M

;f/f+z
1. sDKo'6/ zAbsf] pTklQ Nofl6g efiffsf] computare zAbaf6 ePsf] xf] . lx;fa 

ug]{ oGqsf ¿kdf o;nfO{ lrlgG5 .

2. ef}lts ¿kn] 5'g / b]Vg ;lsg] sDKo'6/sf kf6{k'hf{nfO{ xf8{j]o/ elgG5 . 

3. xf8{j]o/nfO{ sfo{ ug{ lgb]{zg lbg] k|f]u|fdx¿sf] ;ª\sngnfO{ ;k\m6j]o/ elgG5 . 

4. eljiodf k'gM k|of]u ug{ pkof]uL ljifoj:t'nfO{ e08f/g ug'{nfO{ :6f]/]h (storage) 

elgG5 eg] e08f/g ug]{ pks/0fx¿nfO{ :6f]/]h l8efO; elgG5 .

5. 8f6f jf lgb]{zg lbg] k|lj|mofnfO{ OGk'6 elgG5 . OGk'6 ljleGg pks/0faf6 lbOG5 . 

keyboard, mouse, microphone, scanner OGk'6 lbg] pks/0f x'g\ .

6. sDKo'6/nfO{ lbOPsf 8f6f s]Gb|Lo k|zf]wg PsfO (CPU) df k|zf]wg x'G5 .

7. k|zf]wgkZrft\ k|fKt x'g] kl/0ffdx¿ cfp6k'6 pks/0faf6 k|fKt ul/G5 . monitor, 

speaker, printer o:tf pks/0f x'g\ .
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8. sDKo'6/df e08f/g ug{ k|of]u ul/g] pks/0f xf8{l8:s, k]g 8«fOe, clK6sn l8:s 

(CD, DVD) cflb x'g\ .

9. j8{ k|f];];/ (Word processor- WP) Ps ;ˆ6j]o/ xf] . k|of]ustf{n] o;sf] 

k|of]uaf6 8s'd]G6x¿ (documents) l;h{gf ug]{, ;Dkfbg ug]{ / lk|G6 ug]{ ub{5g\ .

10. b}lgs hLjgdf b]Vg] / ;'Gg] u/]sf zAb, lrq, Wjlg, Plgd];g / lel8of]sf] ;+of]hgnfO{ 

dlN6ldl8of elgG5 .

11. On]S6«f]lgs jf l8lh6n pks/0fsf] k|of]uaf6 k|efjsf/L ¿kdf ljifoj:t' a'emfpg 

dlN6ldl8ofsf] k|of]u ul/G5 .

12. dfOj|mf];ˆ6 kfj/kf]OG6 dlN6ldl8of k|:t'lt tof/ kfg]{ ;ˆ6j]o/ xf] .

13. :k|]8l;6 y'k|} /f] (Row) / sf]nd (Column) af6 ag]sf] Ps sDKo'6/ kmfOn xf] .

cEof;

1. vfnL 7fpFdf ldNg] zAb eg'{'xf];\ M

hardware computare row column software cell

-s_ sDKo'6/ zAbsf] pTklQ Nofl6g efiffsf]  af6 ePsf] xf] . 

-v_ 5'g / b]Vg ;Sg] sDKo'6/sf kf6{k'hf{nfO{  elgG5 .

-u_ k|f]u|fdx¿sf] ;ª\sngnfO{  elgG5 .

-3_ :k|]8l;6 y'k|}  /  af6 ag]sf] k|f]u|fd xf] .

2. l7s jf a]l7s 5'6\ofpg'xf];\ M

-s_ ls–af]8{ Ps OGk'6 pks/0f xf] . -  _

-v_ dlg6/ Pp6f OGk'6 pks/0f xf] . -  _

-u_ sDKo'6/n] IPO l;4fGtdf sfd u5{ . -  _

-3_ kfj/kf]OG6nfO{ js{l;6 klg elgG5 . -  _

3. tn lbOPsf dWo]af6 ;xL ljsNk 5fGg'xf];\ M

-s_ :df6{kmf]gsf] k|of]u w]/} ubf{ d'Votof s'gdf a9L ;d:of b]vf k5{ <

-c_ cfFvf -cf_ dl:tis

-O_ 9f8 -O{_ k]6
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-v_ sDKo'6/n] sfd ug]{ l;4fGtcg';f/ s'g j|md ;xL 5 <

-c_ Ogk'6, cfp6k'6 / k|f];]l;ª -cf_ Ogk'6, k|f];]l;ª / cfp6k'6 

-O_ cfp6k'6, Ogk'6 / k|f];]l;ª -O{_ cfp6k'6, k|f];]l;ª / Ogk'6 

-u_ dfOj|mf];ˆ6 PS;]ndf B5 eg]/ s]nfO{ lrlgG5 <

-c_ /f] / sf]nd -cf_ sf]nd / /f] 

-O_ bf];|f] sf]nd / kfFrf}F /f]sf] ;]nnfO{

-O{_ kfFrf}F sf]nd / bf];|f] /f]sf] ;]nnfO{ 

-3_ :k|]8l;6nfO{ s]n] hgfpF5 <

-c_ js{a's -cf_ js{l;6 -O_ js{8]6 -O{_ js{lk6

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

-c_ lbOPsf pks/0fx¿sf] gfd atfpg'xf];\ .

-cf_ lbOPsf pks/0fx¿sf] ;femf gfd atfpg'xf];\ .

-O_ oL pks/0fsf] w]/} k|of]uaf6 x'g ;Sg] c;/af6 aRg s] ug'{k5{ <

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

-s_ :df6{kmf]g / sDKo'6/ k|of]u ubf{ ckgfpg'kg]{ ;fjwfgLaf/] rrf{ ug'{xf];\\ . 

-v_ sDKo'6/sf] k|of]u s'g s'g If]qdf ul/G5, pNn]v ug'{xf];\\ . 

-u_ s] Nofk6k, 8]:s6k, 6\ofan]6, cfOKof8, :df6{kmf]g ;a} sDKo'6/ x'g\, lsg <

-3_ sDKo'6/sf] sfo{ l;4fGt j0f{g ug'{xf];\\ .

-ª_ sDKo'6/df OGk'6 l8efO;, k|f];]l;ª l8efO;, cfp6k'6 l8efO; / :6f]/]h 

l8efO;nfO{ pbfx/0f;lxt k|:6 kfg'{xf];\ . 

-r_ tkfO{‘sf] s'g} ;fyLn] sDKo'6/df sIffsf ;a} ;fyLx¿sf] gfdnfO{ 

j0ff{g'j|mddf cIf/ vf]Hb} n]v]sf] b]Vg'eof] eg] pSt sfo{ 5f]6f] / ;/n 

tl/sfn] ug{ ;fyLnfO{ s;/L l;sfpg' x'G5 < a'Fbfut ¿kdf tl/sf 

pNn]v ug'{xf];\\ . 
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-5_ lzIfsn] tkfO{‘nfO{ ljBfnosf af/]df k|:t'lt tof/ kfg{ eGg'eof] eg] tkfO{‘+ 

sDKo'6/df s'g k|f]u|fdsf] k|of]u u/L pSt sfo{ ug'{x'G5 < tof/ ug]{ tl/sf 

a'Fbfut ¿kdf n]Vg'xf];\\ .

-h_ tkfO{‘+sf] sIffsf ;a} ljBfyL{n] k|fKt u/]sf] cª\s eg'{k¥of] eg] s'g sDKo'6/ 

k|f]u|fdsf] k|of]u ug'{x'G5 < pSt kmfOndf s;/L sfd ug'{x'G5 <

-em_ vfnL afs;df ldNg] s'/f n]vL rf6{ k"/f ug'{xf];\\ M

1.

2.

3.

4.

5.

6.

7.

kl/efiff

pbfx/0f

xf8{j]o/ sDKo'6/ ;ˆ6j]o/

kl/efiff

kl/efiffk|of]u

k|of]u

pbfx/0f

6. km/s n]Vg'xf];\\ M

-s_ OGk'6 l8efO; / cfp6k'6 l8efO;

-v_ xf8{j]o/ / ;k\m6j]o/

zAbfy{
:jrflnt (automatic) M cfkm}‘ rNg] 

kg8'AaL (submarine) M kfgLleq / kfgLsf] ;tx b'j} 7fpFdf rNg] hxfh

:yfgLo k|ljlw (local technology) M ;fdfGo 1fg / l;kaf6 lgld{t ;/n pks/0f

8«ofu (drag) M tfGg] sfd

dh{ (merge) M ldnfpg] jf Ps ug]{ sfd

OG;6{ (insert) M k|j]z u/fpg] sfd

;]n dflh{g (cell margin) M afs;sf] aflx/L lsgf/f 

sf]nd (column) M 6]andf 7f8f] sf]7fsf] ;d"x

/f] (row) M 6]andf t];f]{ sf]7fsf] ;d"x
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PsfO 3 hLjx¿ / ltgLx¿sf] agf]6
(Organisms and Their Structure)

xfd|f] j/k/ ljleGg k|sf/sf hgfj/x¿ tyf jg:kltx¿ kfOG5g\ . ltgLx¿sf] cfsf/, 

k|sf/, zf/Ll/s agfj6 klg km/s km/s x'G5 . k[YjLdf kfOg] ;Dk"0f{ hgfj/ tyf jg:kltsf 

af/]df ul/g] cWoognfO{ ;lhnf] agfpg logLx¿nfO{ agfj6, jf;:yfg, vfgf cflbsf 

cfwf/df juL{{s/0f u/L cWoog ul/G5 . hLjx¿ jftfj/0fdf x'ls{g, vfgf k|flKt ug{ tyf 

;'/lIft /xg cfˆgf] 5'6\6} ljz]iftf / zf/Ll/s agfj6 /x]sf] x'G5 .

ljleGg hLjx¿ km/s km/s jftfj/0fdf /x]sf x'G5g\ . jftfj/0fcg';f/ hLljt /xgsf 

nflu ltgLx¿sf] zf/Ll/s agfj6 km/s km/s k|sf/sf] x'G5 . ltg} agfj6n] ubf{ tL 

hLjx¿ ;lhn} afFR5g\ . df5f kfgLdf afFRb5 . d';f b'nf]df a:b5 . r/fx¿ cfsfzdf 

p8\5g\ . o;sf nflu tL hLjdf ljz]if cª\ux¿ /x]sf x'G5g\ . tL cª\ux¿sf sf/0f 

hLjx¿ jftfj/0f cg's"lnt eP/ afFRb5g\ .

lrq g= 3.1

3.1 hLjx¿sf] cg's"ntf (Adaptation of organisms)
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hLjx¿n] cfˆgf] ;Dk"0f{ cfjZostf jftfj/0faf6 g} k"/f u5{g\ . o;sf nflu hLjx¿df plrt 

zf/Ll/s agfj6, cfGtl/s zf/Ll/s k|lj|mof / u'0fx¿ ljsf; ePsf x'G5g\ . jftfj/0fdf 

;lhn} 3'nldn x'gsf 

nflu hLjx¿df ljsf; 

ePsf ljz]if u'0fx¿nfO{ 

cg's"ntfsf nIf0fx¿ 

elgG5 . pSt nIf0fx¿sf 

sf/0fn] hLjx¿ lglZrt 

jftfj/0fdf ;lhn} x's{g 

/ a9\g ;S5g\ .

3/ jf ljBfnoglhs} df6fdf uP/ uF8\of}nf ;ª\sng u/L Nofpg'xf];\ / To;nfO{ /fd|f];Fu 

cjnf]sg ug'{xf];\\ . To;sf] z/L/sf] agfj6 s:tf] 5 < To;sf z/L/sf s]xL efu 3fdlt/ 

/ s]xL efu 5fof k/]sf] cf]l;nf] df6fdf kg]{ u/L /fVg'xf];\\ / cjnf]sg ug'{xf];\ . ca uF8\of}nf 

stflt/ hfg vf]Hb5 < of] s:tf] 7fpFdf a:b5, cjnf]sg ug'{xf];\ . o;sf ;fy} k'tnL, Dff5f 

cflbsf] cjnf]sg u/L ltgLx¿ /xg] :yfg / ltgLx¿sf] agfj6sf] t'ngf ug'{xf];\\ . cfˆgf 

j/k/sf oL / o:t} cGo hLjsf] cWoog u/L lgDglnlvt tflnsf eg'{xf];\\ M

tflnsf g= 3.1

j|m=;= hLjsf] gfd kfOg] :yfg nIf0f
1. UfF8\of}nf cf]l;nf] df6f] d'nfod z/L/
2. k'tnL
3. Dff5f

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

lrq g= 3.2

lj|mofsnfk 3.1

ljrf/0fLo k|Zg

tkfO{‘x¿n] leQfdf dfp;'nL lxF8]sf] b]Vg'ePsf] 5 < Tof] leQfdf s;/L cl8g ;s]sf] 

xf]nf <
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 e}+;L la/fnf] ufO{ uwf afv|f] e]8f] 3f]8f

lrq g= 3.3

r+f}/L, ufO{{, e}F;L, afv|f, e]8f, 3f]8f, uwf, s's'/, la/fnf] cflbdWo] s]xL hgfj/sf] 

cg's"ntfsf nIf0f cjnf]sg u/L tnsf] tflnsf eg'{xf];\\ M

tflnsf g= 3.2

j|m=;= hgfj/sf] gfd cg's"ntfsf nIf0f

1. e]8f, r+f}F/L afSnf] e'Tnf ePsf]
2.

lj|mofsnfk 3.2

 hldgdf kfOg] hgfj/x¿sf cg's"ntfsf nIf0fx¿ (Adaptive 
characteristics of terrestrial animals)

hldgdf a:g] hgfj/x¿sf] zf/Ll/s agfj6 klg km/s km/s x'G5 . logLx¿sf] cg's"ntfsf 

nIf0f cWoog u/f}F .

l56f] bf}8g] / l;sf/ ug]{ hLjsf] kGhf km/flsnf / gª\u|f alnof x'G5g\ . s's'/, la/fnf], 

af3, efn'sf] kGhfsf] agfj6n] l;sf/ ;dfpg / bf}8g cg's"ntf k|bfg ub{5 . w]/} bf}8g 

;Sg] hgfj/sf v'6\6f nfdf / bl/nf x'G5g\ .

 :ofn efn' s's'/ lrt'jf

lrq g= 3.4

lr;f] / lxdfnL efudf kfOg] hgfj/sf] z/L/df afSnf e'Tnf jf /f}F x'G5g\ . o;n] z/L/nfO{ 

Gofgf] /fvL lr;f]af6 hf]ufpF5 . ofs, rf}+/L, lxdefn' cflbsf z/L/df afSnf e'Tnf x'G5g\ .
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 lxdefn' rf}+/L
lrq g= 3.5

udL{df cg's"ng x'g ToxfF kfOg] hgfj/df kftnf /f}F x'G5g\ . hldgdf kfOg]  

hgfj/x¿sf] alnof] df+;k]zLn] lxF8\g / s'b\g dbt k'U5 . d?e"lddf kfOg] hgfj/x¿sf] 

5fnf afSnf] / ;'Svf x'gfn] z/L/af6 kfgL sd v]/ hfG5 . pF6df lrNnf] kbfy{ hDdf ug]{ 

h'/f] (hump) x'G5 / nfdf] ;do;Dd vfg gkfpFbf klg To;}af6 zlSt k|fKt ub{5 . ;fy} 

pF6n] Ps} k6s w]/} kfgL lkpg klg ;S5 . o;sf] zf/Ll/s agfj6 kfgL sd v]/ kmfNg] 

lsl;dsf] x'G5 .

 u}+8f pmF6 af3

lrq g= 3.6

s]xL hgfj/x¿ ?vdf r9\5g\ . oL hgfj/x¿sf] 5ftLsf] df+;k]zL bl/nf] x'G5 . afFb/sf 

xft, v'6\6fsf cf}Fnfx¿ ?vsf xfFuf ;dfTg ldNg] agfj6sf x'G5g\ . dfp;'nLsf] v'6\6fdf 

w]/} cª\s';Lx¿ (hooks) ePsf] afSnf] cfj/0fn] 5f]k]sf] x'G5 . pSt cª\s';Lsf] dbtn]  

suction pressure l;h{gf u5{ . To;}n] dfp;'nL leQf tyf l;lnªdf lxF8\g ;S5 . ;fy} 

o;n] zq'af6 aRgsf nflu k'R5/ 5f]8\g] u5{ .

 afFb/ 5]kf/f] nf]vs]{
lrq g= 3.7
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r/fr'?ª\uLsf] z/L/df ePsf xn'sf xf8 / kv]6fx¿n] p8\g dbt ub{5g\ . logLx¿sf 

r'Rrf ljleGg sfdsf nflu cg's"n x'g] u/L km/s km/s agfj6sf x'G5g\ . s]xLsf r'Rrf 

cGgsf bfgf l6Kg, ls/fx¿ l6Kg, kmnkm"n vfg cg's"n x'G5g\ . sf7kmf]?jf r/f (wood 

pecker) sf] r'Rrf] alnof] / nfdf] x'G5 . xfF;sf] r'Rrf] lxnf]df ePsf] vfg]s'/f l6Kg ;Sg] 

u/L RofK6f] x'G5 .

cfˆgf] jl/kl/ kfOg] ljleGg k+IfLx¿sf] cjnf]sg u/L ltgLx¿df kfOg] ljleGg cª\usf] 

agfj6 / nIf0fx¿ l6kf]6 ug'{xf];\\ . s'g s'g cª\un] s'g s'g sfo{df ;xof]u k'¥ofpF5g\, 

tnsf] tflnsf x]/L eg'{xf];\\ M

tflnsf g= 3.3

j|m=;= k+IfLsf] gfd cª\usf] gfd sfo{

1. s'v'/f r'Rrf] cGgsf bfgf l6Kg]

2. 9's'/÷k/]jf kv]6f =========================

3. lrn t]lhnf cfFvf =========================

4. sfu ltvf] r'Rrf] =========================

5. xfF; r]K6f] km/flsnf] r'Rrf] =========================

lj|mofsnfk 3.3

 cl:6«h as'Nnf] ;'uf 9's'/ xfF; sf7kmf]?jf

lrq g= 3.8

eFu]/f] sfu
;f/f}‘ h'/]nL
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df5fsf] cjnf]sg u/L tnsf] tflnsf eg'{xf];\\ M

lrq g= 3.10

b'nf]df a:g] d';f, Gofp/L d';f, b'D;L h:tf hLjx¿sf] lrq, lel8of] OG6/g]6 jf cGo 

;|f]taf6 x]/]/ ltgLx¿sf] z/L/df kfOg] cg's"ntfsf nIf0fx¿sf] rf6{ agfO{ sIffdf k|:t't 

ug'{xf];\\ . ;fy} cfˆgf] j/k/ kfOg] cGo hgfj/x¿ cjnf]sg u/L ltgLx¿sf cg's"ntfsf 

nIf0fsf af/]df tnsf] tflnsfdf k|:t't ug'{xf];\ M

tflnsf g= 3.4

j|m=;= hgfj/sf] gfd cª\u jf agfj6 sfo{
1. la/fnf] gª\u|f d';f ;dfTg
2. ====================== ====================== ======================
3. ====================== ====================== ======================
4. ====================== ====================== ======================

 d';f ;k{ v/fof]
lrq g= 3.9

s'g} s'g} hgfj/x¿ b'nf]df a:b5g\ . oLdWo] s'g} cfkm}F b'nf] agfP/ a:5g\ eg] s'g} c¿n] 

agfPsf] b'nf]df a:b5g\ . d';f], v/fof]n] cfkm}F b'nf] agfP/ a:b5g\ . logLx¿sf] y't'gf] r'Rrf] 

k/]sf], alnof] / v'6\6fsf gª\u|f ltvf x'G5g\ . ;k{ eg] c¿n] agfPsf] b'nfdf a:b5g\ .

lj|mofsnfk 3.4

lj|mofsnfk 3.5

 kfgLdf kfOg] hgfj/sf cg's"ntfsf nIf0fx¿ (Adaptive characteristics 
of aquatic animals)
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tkfO{‘sf] af;:yfg jf ljBfno j/k/ kfOg] ljleGg k|sf/sf af]6la?jf ;ª\sng u/L 

ltgLx¿sf] h/f, 8fF7 / kftsf] cjnf]sg ug'{xf];\\ . tL la?jfsf s'g s'g efun] s] s] 

cg's"ntf k|bz{g ub{5g\, Pp6f l/kf]6{ agfpg'xf];\ .

hgfj/x¿ h:t} la?jfx¿ klg s]xL hldgdf kfOG5g\ t s]xL kfgLdf kfOG5g\ . la?jfx¿sf] 

cfsf/ k|sf/ ltgLx¿ kfOg] :yfgcg';f/ km/s km/s x'G5 .

hldgdf kfOg] la?jfx¿sf h/fx¿ kfgLdf kfOg] la?jfsf eGbf w]/} ljsl;t x'G5g\ . 

logLx¿sf] 8fF7 s8f / alnof] x'G5 . hldgsf ljleGg efudf x's{g] la?jfx¿df km/s 

km/s lsl;dsf nIf0fx¿ b]Vg ;lsG5 .

tflnsf g= 3.5

j|m=;= Dff5fsf] cg's"ntfsf nIf0fx¿ sfo{

1. 8'ª\uf cfsf/ (streamlined) sf] z/L/ kf}8g ;lhnf] agfpF5 .

2. z/L/df lrKnf] sTnf ePsf] ============================

3. kv]6fx¿ (fins) ePsf] ============================

4. km'Nsf (gills) ePsf] ============================

hnLo hgfj/sf] z/L/ 8'ª\uf cfsf/sf] x'G5 . o;n] ubf{ kfgLdf kf}8g ;lhnf] x'G5 . o;sf] 

aflx/L efu lrKnf] / lrNnf] x'G5 . To;} u/L kv]6fn] kf}8g ;lhnf] agfpF5 . kfgLdf kfOg] 

hLjx¿dWo] s]xLn] km'Nsfåf/f ;f; km]b{5g\ . logLx¿sf] z/L/sf] tfkj|md jftfj/0fcg';f/ 

36a9 x'G5 . z/L/ sTnfn] 9fs]sf] x'G5 . logLx¿dWo] w]/} h;f] hgfj/sf] kmf]S;f] x'Fb}g t/ 

uf]xL, 8lNkmgsf] eg] kmf]S;f] x'G5 .

 uf]xL 8lNkmg s5'jf

lrq g= 3.11

lj|mofsnfk 3.6

 hldgdf kfOg] la?jfsf cg's"ntfsf nIf0fx¿ (Adaptive 
characteristics of terrestrial plants)
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udL{ 7fpFdf kfOg] la?jfx¿ cUnf / s8f 8fF7 ePsf x'G5g\ . logsf kftx¿ 6'Kkflt/ 

em'Dd k/]sf x'G5g\ . cfFk, gl/jn, /a/ cflb o:tf la?jf x'g\ .

   

 gl/jn cfFk /a/

lrq g= 3.12

;'Svf 7fpFdf kfOg] la?jfsf af]j|mf afSnf x'G5g\ . logLx¿sf kft afSnf / ;fgf x'G5g\ . 

8fF7x¿ afSnf / xl/of x'G5g\ . h/fx¿ hldgsf] w]/} ulx/fOdf k'Ub5g\ . logLx¿df kfgL 

;~ro ug]{ Ifdtf x'G5 . s'g} la?jfsf kftx¿ sfF8fdf kl/0ft ePsf x'G5g\ . l;pF8L, 

l3ps'df/L cflb o:tf la?jf x'g\ .

 l3ps'df/L l;pF8L

lrq g= 3.13

;"o{sf] k|sfz sd kg]{ 7fpFdf ;fgf] cfsf/sf la?jfx¿ x's{G5g\ . o:tf :yfgdf km"n gkm"Ng] 

la?jfx¿ x's{g] ub{5g\ . plgpF, d; cflb o:tf la?jf x'g\ .

 plgpF Rofp d;

lrq g= 3.14

lxdfnL e]s / lxpF kg]{ 7fpFdf kfOg] la?jfx¿sf kftx¿ dl;gf / l;of] h:tf] r'Rrf] k/]sf 

x'G5g\ . ltgLx¿sf] cfsf/ ;f]nL 3f]K6\ofP h:tf] (cone shape) x'G5 . ;Nnf, w'kL cflb 

o:tf la?jf x'g\ .
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 ;Nnf w'kL

lrq g= 3.15

s'g} la?jfsf nx/f x'G5g\ . log} nx/f / TofGb|f (tendril) sf ;xfotfn] csf]{ la?jf jf 

s'g} yfª\u|fdf a]l/P/ dfly;Dd k'U5g\ . l;dL, sfFj|mf], l3/f}Fnf cflb o:tf la?jf x'g\ .

 l;dL sfFj|mf] l3/f}nf

lrq g= 3.16

 kfgLdf kfOg] la?jfsf cg's"ntfsf nIf0fx¿ (Adaptive 
characteristics of aquatic plants)

kfgLdf n]p h:tf la?jfsf h/f vf;} ljsl;t x'Fb}gg\ . s'g} la?jf kfgLdf t}l/G5g\ eg] 

s'g} kfgLd'lg /xG5g\ . kfgLdf t}l/g] la?jfsf h/fdf e'jf h:tf t}l/g] h/f klg x'G5g\ . 

logLx¿sf] 8fF7 g/d x'G5 . kfgL aUbf ;Fu} au] klg logLx¿ eflrFb}gg\ . hns'DeL 

la?jfsf] kfteGbf tnlt/ ePsf] vf]j|mf] 8fF7n] kfgLdf t}l/G5 . sdnsf] kft 7'nf] x'G5 / 

kfgLdf t}l/G5 t/ h/f df6fdf ufl8G5 . kfgLd'lg /xg] la?jfsf kft ;fgf x'G5g\ . o;/L  

la?jfcg';f/ logLx¿sf h/f, 8fF7 / kft km/s km/s k|sf/sf x'G5g\ .

 sdn xfOl8«nf hns'DeL lkl:6of
lrq g= 3.17
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kl/of]hgf sfo{

cfˆgf] jf;:yfg jf ljBfno jl/kl/ kfOg] ljleGg lsl;dsf la?jfx¿sf] cjnf]sg u/L 

ltgsf agfj6 tyf cg's"ntfsf nIf0fx¿ tnsf] tflnsfdf n]Vg'xf];\ / sIffdf k|:t't 

ug'{xf];\ .

tflnsf g= 3.6

j|m=;= la?jfsf] gfd cª\u÷agfj6 sfo{
1. l;dL÷af]8L TofGb|f csf]{ la?jfdf a]l/P/ dfly hfg
2. ====================== ====================== ======================
3. ====================== ====================== ======================
4. ====================== ====================== ======================

;f/f+z

jftfj/0f;Fu ;dfof]hg x'g

– df+;fxf/L 
hgfj/sf bfx|f, 
kGhfdf gª\u|f x'g]

– r/fsf] ljleGg 
cfsf/sf r'Rrf] 
x'g]

– d?e"lddf kfOg] 
hgfj/sf] afSnf] 
5fnf x'g]

– h/f, sf08, kft, 
ljsf; ePsf] x'g]

– s8f / alnof] 
sf08 x'g]

– ljsl;t h/f x'g]
– d?e"lddf kfOg] 

la?jfsf sfF8f 
h:tf kft x'g]

– lr;f] jf lxdfnL 
efudf kfOg] la?jf 
sf]g cfsf/sf x'g]

– h/f ljsf; 
gx'g]

– g/d 8fF7 x'g]

– kv]6fn] kf}8g]
– s]xLn] luN;n] 

;f; km]g]{
– sTnf x'g], lrKnf] 

z/L/ x'g]

jftfj/0fdf ldn]/ /xg ;Sg] Ifdtf
s] xf] <lsg <

hgfj/df cg's"ntf

hldgdf kfOg] hldgdf kfOg]kfgLdf kfOg] kfgLdf kfOg]

jg:kltdf cg's"ntf

cg's"ntf

Concept map 3
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1. ldNg] zAb 5fg]/ vfnL 7fpF eg'{xf];\\ M

luN; cg's"ntf nlrnf] alnof] kfgL xfjf

-s_ jftfj/0fdf ldn]/ /xg ;Sg] hLjsf] IfdtfnfO{  elgG5 .

-v_ hnLo hgfj/n]  jf 5fnfåf/f Zjf; km]b{5g\ .

-u_ hldgdf x'g] la?jfsf] 8fF7 s8f /  x'G5 .

-3_ udL{ / ;'Svf 7fpFdf kfOg] la?jfdf  ;l~rt ug]{ Ifdtf x'G5 .

-ª_ kfgLdf kfOg] la?jfsf] 8fF7  x'G5 .

2. lbOPsf pQ/x¿dWo] ;xL pQ/ 5fGg'xf];\ M

-s_ tnsf dWo] s'g hgfj/ d?e"lddf kfOG5 <

-c_ ufO{{ -cf_ rfF}/LufO{{ -O_ e]F8f -O{_ pF6

-v_ tnsf dWo] s'g hgfj/sf] z/L/ afSnf /f}Fn] 9fs]sf] x'G5 <

-c_ ufO{{ -cf_ rf}F/LufO{{ -O_ pF6 -O{_ u}F8f

-u_ jftfj/0fcg';f/ z/L/sf] tfkj|md 36a9 x'g] hgfj/ s'g xf] <

-c_ dflg; -cf_ r/f -O_ df5f -O{_ ufO{{

-3_ kfgL sd kfOg] 7fpFsf la?jfsf kft s:tf x'G5g\ <

-c_ 7'nf -cf_ km/flsnf] -O_ nfdf -O{_ sfF8f ePsf

3. km/s n]Vg'xf];\\ M 

-s_ hns'DeL / ds}

-v_ kfgLdf kfOg] / hldgdf kfOg] hgfj/

4. tn lbOPsf hgfj/sf cª\ux¿sf Ps Pscf]6f sfo{ n]Vg'xf];\\ M

-s_ kv]6f -v_ km'Nsf  -u_ ltvf gª\u|f

-3_ r'Rrf] k/]sf] y't'gf]  -ª_ ltvf gª\u|f ePsf] kGhf

5. tn lbOPsf hgfj/ / la?jfx¿sf] lrq agfpg'xf];\ M

Dff5f, la/fnf], r/f, l;dL, ;Nnf]

cEof;
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6. tn ljleGg r/fx¿sf] r'Rrfsf] lrq lbOPsf] 5 . r'Rrfn] cg's"ntfsf nflu s;/L 
;xof]u u/]sf] x'G5, n]Vg'xf];\\ .

 -s_ -v_ -u_ -3_ -ª_

7. tnsf k|Zgx¿sf] pQ/ n]Vg'xf];\ .

-s_ hldgdf kfOg] hgfj/sf] cg's"ntfsf s'g} rf/cf]6f nIf0fx¿ n]Vg'xf];\\ .

-v_ kfgLDff kfOg] hgfj/sf] cg's"ntfsf s'g} rf/cf]6f nIf0fx¿ n]Vg'xf];\\ .

-u_ lxdfnL efudf kfOg] e]8f, rf}‘/Lsf] z/L/df nfdf e'Tnf jf /f}Fn] ltgLx¿nfO{ 

jftfj/0fdf afFRg s;/L dbt k'¥ofpF5, n]Vg'xf];\\ .

-3_ df5f kfgLdf ;lhn} afFRg ;S5 t/ d';f ;Sb}g, lsg < logLx¿sf] zf/Ll/s 

agfj6sf cfwf/df n]Vg'xf];\\ .

-ª_ af3, efn'sf] km/flsnf kGhf / gªu|f ePsfn] jftfj/0fdf cg's"n x'g s;/L 

dbt ub{5, n]Vg'xf];\\ .

-r_ k]DafnfO{ kf]v/Ldf k'mn]sf] sdnsf] k"mn c;fWo} dg k/]5 . pgn] cfk\mgf] 3/

sf] udnfdf sdnsf] km"n /f]Kg] ljrf/ u/]5g\ . s] pgn] pSt km"n udnfdf 

k'mnfpg ;Snfg\ < sf/0f;lxt cfk\mgf] ljrf/ k|:t't ug'{xf];\\ .

-5_ hns''DeL / l;pF8Lsf] kft, 8fF7 / h/fsf] cg's"ntfsf ljz]iftfx¿ t'ngf ug{ 

tnsf] h:t} tflnsf tof/ u/L k"/f ug'{xf];\\ M

la?jf kft 8fF7 h/f

hns'DeL

l;pF8L
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cfˆgf] 3/ jf ljBfno jl/kl/ kfOg] ljleGg hgfj/x¿sf] ;"rL agfpg'xf];\ . ca tL 
hgfj/n] s] s] vfG5g\ < cjnf]sg u/L tnsf] tflnsf eg'{xf];\\ .

tflnsf g= 3.7

j|m=;= hgfj/sf] gfd Vffgf

1. ls/fkm6\ofª\u|f la?jfsf] kft

2.

hgfj/x¿n] km/s km/s vfgf vfG5g\ . ufO{{e}F;Ln] af]6la?jf, 3fF;kft, cGg vfG5g\ . 

af3n] c¿ hLjsf] df;' vfG5 . la/fnfn] d';f vfG5, b'weft klg vfG5 . lrn, lu4n] df;' 

n'5]/ vfG5 . sfun] df;' / la?jfsf] kmn tyf cGg b'j} vfG5g\ . hgfj/n] vfg] vfgf k|fKt 

ug]{ ;|f]t / tl/sfx¿ km/s km/s x'G5g\ . ;f]xLcg';f/ ltgLx¿sf zf/Ll/s cª\ux¿sf] 

agfj6 klg km/s km/s x'G5 . vfgf vfg] tl/sfsf cfwf/df hgfj/nfO{ d'Vo tLg efudf 

afF8\g ;lsG5 .

-s_ zfsfxf/L (Herbivores)

 e}+;L ufO{ xl/0f v/fof]
lrq g= 3.18

3.2 vfgfsf cfwf/df hgfj/sf] juL{s/0f (Classification of animals on 
the basis of food)

lj|mofsnfk 3.7

;a} hLjx¿nfO{ afFRgsf nflu zlStsf] cfjZostf kb{5 . To;sf nflu hLjn] vfgf 

vfG5g\ . cfkm"n] vfPsf] vfgf krfP/ zlSt k|fKt ub{5g\ . o;/L k|fKt zlStaf6 

hLjx¿n] cfˆgf] hLjg k|lj|mof ;~rfng ub{5g\ .
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af]6la?jf, cGgkft, kmnkm"n vfP/ afFRg] hgfj/nfO{ zfsfxf/L elgG5 . ufO{{, e}F;L, d[u, 

h/fof], u}F8f, xfQL cflb zfsfxf/L hgfj/ x'g\ . logLx¿sf d'vdf rkfpgsf nflu bfFt 

x'G5g\ . h;n] cGg, u]8fu'8L rkfpg dbt ub{5 . logLx¿sf] kfrg k|0ffnLdf nfdf] kfrg 

gnL x'G5 .

-v_ df+;fxf/L (Carnivores)

 af3 lrt'jf lu4 lrn

lrq g= 3.19

c¿ hgfj/sf] df;' vfP/ cfˆgf] hLjg lgjf{x ug]{ hgfj/nfO{ df+;fxf/L elgG5 . af3, 

lrt'jf, lu4, lrn cflb df+;fxf/L hgfj/ x'g\ . af3, lrt'jfsf] d'vdf nfdf ltvf bfx|f 

x'G5g\ . v'6\6fx¿df ltvf alnof gª\u|fx¿ x'G5g\ . oL cª\un] c¿ hgfj/nfO{ ;dfTg 

;lhnf] x'G5 . lrnn] v'6\6fsf gª\u|fsf] ;xfotfn] c¿ r/f, ;fgf hgfj/x¿ ;dft]/ 

n}hfG5 / ltvf] r'Rrfn] ltgLx¿sf] df;' n'5]/ vfG5 . lu4n] klg cfˆgf] nfdf] r'Rrfn] n'5]/ 

d/]sf hgfj/sf] df;' vfG5 . af3, lrt'jfn] gª\u|fn] ;dft]/ d'vdf /x]sf ltvf / nfdf 

bfFtn] 6f]s]/ hgfj/x¿ df/]/ vfG5g\ . logLx¿sf] kfrg gnL zfsfxf/Lsf] eGbf 5f]6f] x'G5 . 

-u_ ;j{xf/L (Omnivores)

 efn' s's'/ dflg;
lrq g= 3.20
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hgfj/ / jg:klt b'j} vfP/ afFRg] hgfj/x¿ ;j{xf/L x'g\ . logLx¿sf] d'vdf cGg, 

u]8fu'8L rkfpg / df;' vfgsf nflu pkof]uL bfFt x'G5g\ . efn', dflg;, s's'/ cflb 

;j{xf/L hgfj/ x'g\ .

cfˆgf] j/k/ kfOg] hgfj/x¿sf] cjnf]sg u/L ltgLx¿nfO{ zfsfxf/L, df+;fxf/L / 

;j{xf/L ;d"xdf 5'6\ofpg'xf];\ M

tflnsf g= 3.8

zfsfxf/L df+;fxf/L ;j{xf/L

1. 1. 1.

2. 2. 2.

lj|mofsnfk 3.8

;f/f+z

– vfgfsf nflu jg:kltdf 
dfq e/ kg]{ -h:t} M ufO{, 
e}F;L, v/fof], h/fof] cflb_

– rkfpg] bfFt ePsf / 
cGg, u]8fu'8L, kmn 
krfpg] Ifdtf /x]sf 
hgfj/

– vfgfsf nflu cGo hGt'df 
dfq e/ kg]{, h:t} M af3, 
lrt'jf, lu4 cflb .

– 6f]Sg], n'R5g], sf]kg]{, 
gª\u|f, bf/f ePsf hgfj/

– vfgfsf nflu hGt' 
/ jg:klt b'j}df e/ 
kg]{, h:t} M efn', s's'/, 
dflg; cflb .

– cGg, kmnnufot 
df5fdf;' krfpg] 
agfj6 ePsf hgfj/

zfsfxf/L df+;fxf/L ;j{xf/L            

vfgfsf cfwf/df hgfj/x¿sf] juL{s/0f

Concept map 4
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1. tnsf hgfj/x¿ zfsfxf/L, df+;fxf/L jf ;j{xf/L s'g x'g\, 5'6\ofpg'xf];\ M

-s_ ufO{{ -v_ s's'/ -u_ af3 -3_ sfu

-ª_ lu4 -r_ xfQL -5_ la/fnf]

2. tn lbOPsf lrqdf bf‘tsf] cjnf]sg u/L zfsfxf/L, df+;fxf/L jf ;j{xf/L s'g x'g\, 

5'6\ofpg'xf];\ M

 -s_  -v_  -u_ 

3. tnsf k|Zgx¿sf pQ/ n]Vg'xf];\ .

-s_ zfsfxf/L hgfj/sf s'g} tLgcf]6f nIf0fx¿ n]Vg'xf];\\ .

-v_ df+;fxf/L hgfj/sf] zf/Ll/s agfj6sf s'g} tLgcf]6f nIf0f n]Vg'xf];\\ .

-u_ zfsfxf/L / df+;fxf/L hgfj/lar s'g} rf/cf]6f km/s n]Vg'xf];\\ . 

-3_ ;j{xf/Lsf] kl/efiff n]Vg'xf];\\ .

-ª_ tkfO{‘‘n] cfˆgf] j/k/ b]v]sf zfsfxf/L / df+;fxf/L hgfj/x¿ s'g s'g x'g\, ;"rL 

agfpg'xf];\ .

-r_ s's'/n] df;'dfq geP/ eft klg vfG5 . s] o;nfO{ ;j{xf/L eGg ldN5, ts{ 

ug'{xf];\\ .

-5_ vfgf k|fKt ug]{ tl/sfsf cfwf/df dflg; s'g k|sf/sf] hgfj/ xf], sf/0f;lxt 

JofVof ug'{xf];\\ . 

cEof;
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 lrq x]/f}‘ / 5nkmn u/f}‘ M

3.3 9f8 ePsf hgfj/x¿ (Vertebrates)

5nkmnsf nflu k|Zgx¿

-c_ s] ;a} hLjx¿df d]?b08 x'G5 xf]nf <

-cf_ hgfj/sf] z/L/df xf8x¿n] s] sfd u5{ xf]nf <

-O_ s] ;a} 9f8 ePsf hgfj/x¿ hldgdf a:5g\ xf]nf < 

z/L/df d]?b08 ePsf hLjx¿nfO{ 9f8 ePsf hgfj/x¿ (vertebrates) elgG5 . 

dflg;, afFb/, ufO{, e}+;L, s'v'/f, r/fx¿, df5f, Eofu'tf, ;k{ cflb 9f8 ePsf hgfj/x¿ 

x'g\ . logLx¿sf] z/L/df ePsf] 9f8n] lhpsf] ef/ yfDb5 . oL hgfj/x¿ s'g} hldgdf, 

s'g} kfgLdf / s'g} hldg / kfgL b'j}df a:b5g\ . 9f8 ePsf hgfj/x¿nfO{ klg z/L/sf] 

tfkj|md jftfj/0fcg';f/ abNg ;Sg] / g;Sg] u/L b'O{ efudf ljefhg ul/Psf] 5 .

 dflg; ufO{ k/]jf

 df5f] Eofu'tf] ;k{

lrq g= 3.21



sIff ^ lj1fg tyf k|ljlw
72

lrq g= 3.22

jftfj/0fcg';f/ z/L/sf] tfkj|md abln/xg] hgfj/x¿nfO{ ljifdtfkL hgfj/ cyf{t\ lr;f] 

/ut ePsf hgfj/ (cold blooded animal) elgG5 . df5f, Eofu'tf], 5]kf/f], s5'jf, 

uf]xL, ;k{, dfp;'nL h:tf hgfj/x¿ lr;f] /ut ePsf hgfj/x¿ x'g\ . lr;f] /ut ePsf 

s]xL hgfj/x¿ hf8f]ofddf lr;f]af6 hf]lug zLtlgb|f (hybernation) df hfG5g\ .

-s_ ljifdtfkL hgfj/ (Cold blooded animal)

;k{, 5]kf/f], Eofu'tf nufotsf hgfj/x¿ hf8f] ;dodf lsg gb]lvPsf xf]nfg\ < 5nkmn ug'{xf];\  .

lrq g= 3.23

z/L/sf] tfkj|md jftfj/0fcg';f/ gablnO{ l:y/ /xg] hgfj/x¿nfO{ ;dtfkL hgfj/ cyf{t\ 

tftf] /ut ePsf hgfj/ (warm blooded animal) elgG5 . dflg;, ufO{, e}‘;L, af3, 

u}‘8f tyf ljleGg k|sf/sf r/fr'/ª\uLx¿ o; ;d"xdf kb{5g\ . oL hgfj/x¿sf] z/L/sf] 

tfkj|md hlxn] klg Pp6} /xG5, h:t} M :j:y dflg;sf] z/L/sf] tfkj|md hlxn] klg 370C 

(98.60F) x'G5 .

ljrf/0fLo k|Zg
xfdLn] udL{ ;dodf kftnf sk8f nufpg] ub{5f}‘ / hf8f] dlxgfdf afSnf sk8f nufpF5f}‘ . 

o; lsl;dsf] sk8fx¿n] xfd|f] z/L/sf] tfkj|md l:y/ /fvL /fVg s:tf] e"ldsf v]N5 xf]nf <

5]kf/f]Eofu'tf]df5f

 do"/ 3f]8f afv|f] Xj]n

-v_ ;dtfkL hgfj/ (Warm blooded animal)
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9f8 ePsf hgfj/x¿nfO{ ltgLx¿sf] z/L/sf] agfj6 / u'0fx¿sf] cfwf/df kfFr ju{ 
(class) df ljefhg ul/Psf] 5 .

1. df5f (pisces) - ljleGg k|sf/sf df5fx¿

2. peor/ (amphibia) - Eofu'tf], ;fnfdG8/, cflb  

3. ;l/;[k (reptilia) - 5]kf/f], uf]xL, ;k{, s5'jf cflb 

4. k+IfL (aves) -  s'v'/f, k/]jf, 8fFk]m -ljleGg r/fx¿_

5. :tgwf/L (mammalia) - dflg;, rd]/f], x\j]n, ufO{ cflb . 

lrq g= 3.24

;a} k|sf/sf df5fx¿ o; ju{ (class) df kb{5g\ . logLx¿sf] z/L/ 8'ª\uf cfsf/sf] 

(stream lined) x'G5 . o; ju{df kg]{ hgfj/x¿sf nIf0fx¿ lgDgfg';f/ x'G5g\ . 

-s_ logLx¿sf] z/L/ r]K6f], nfDrf] / sTnfn] 9fs]sf] x'G5 . 

-v_ logLx¿ kfgLdf a:5g\ . 

-u_ logLx¿ lkmG; (fins) cyf{t\ kv]6fsf] ;xfotfn] kfgLdf kf}l8G5g\ .

-3_ logLx¿sf cufl8sf] efu cyf{t\ 6fpsfsf] b'j}lt/ Zjf; k]mg{ k'mNsfx¿ (gills) 

x'G5g\ . 

-ª_ logLx¿sf d'6'df b'O{ sf]7f x'G5g\ . 

-r_ logLx¿df afx\o uef{wfg x'G5 / kfgLdf k'mn kfb{5g\ . 

pbfx/0f M c;nf, /f]x', ;d'b|L 3f]8f (sea horse) cflb .

;d'b|L 3f]8f

df5f

 df5f (Pisces)



sIff ^ lj1fg tyf k|ljlw
74

-s_ logLx¿sf] 5fnf /l;nf] lrKnf] x'G5  .

-v_ logLx¿sf d'6'df tLgcf]6f sf]7f x'G5g\ . 

-u_ logLx¿df rf/cf]6f xftv'6\6f (limbs) x'G5g\ . 

-3_ logLx¿ r]kfuf8f cj:yfdf k'mNsf (gills) / 7'nf] 

ePkl5 kfgLdf /xFbf 5fnf / hldgdf kmf]S;f]n] Zjf; 

k]m5{g\ . 

-ª_ logLx¿df afx\o uef{wfg x'G5 / kfgLdf k'mn kfb{5g\ . 

 pbfx/0f M Eofu'tf], ;fnfdG8/, kfxf cflb . 

lrq g= 3.26  Eofu'tf]

 uf]xL s5'jf dfp;'nL

 ;l/;[k (Reptilia)

o; ;d"xdf kg]{ hgfj/x¿ k|foMu/L 3;|]/ lx8\5g\ . logLx¿ w]/}h;f] hldgdf a:b5g\ . s]xL 

kfgLdf klg a:5g\ . o; ;d"xsf hgfj/x¿df lgDglnlvt nIf0fx¿ x'G5g\ . 

o; ju{sf hgfj/x¿ kfgL / hldg b'j} 7fpFdf a:g ;S5g\ . 

To;}n] logLx¿nfO{ peor/ (amphibia) elgPsf] xf] . logLx¿sf] 

hLjgsf] ;'?cft kfgLaf6 g} x'G5 . o; ju{df kg]{ hgfj/x¿sf 

nIf0fx¿ lgDgfg';f/ 5g\ . lrq g= 3.25 ;fnfdfG8/

 peor/ (Amphibia)

lrq g= 3.27

-s_ logLx¿sf] 5fnf ;'Vvf / s8f sTnfn] 9flsPsf] x'G5 . 

-v_ o; ju{df kg]{ k|foh;f] hLjdf d'6'df tLgcf]6f sf]7f x'G5g\ .

-u_ logLx¿ kmf]S;f]af6 Zjf; k]m5{g\ . 

-3_ logLx¿n] hldgdf k'mn kf5{g\ .

-ª_ logLx¿ l3;|]/ rfn b]vfpF5g\ .

pbfx/0f M ;k{, uf]xL, s5'jf, 5]kf/f], dfp;'nL cflb . 
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-u_ logLx¿ kmf]S;f]af6 Zjf; km]5{g\ . 

-3_ d'6'df rf/cf]6f sf]7f x'G5g\ . 

-ª_ xf8x¿ xn'sf / v's'nf x'G5g\ . 

-r_ logLx¿n] km'n kf5{g\ / leqL uef{wfg x'G5 .

-5_ k+IfLsf cufl8sf v'6\6f kv]6fdf ¿kfGt/0f ePsf x'G5g\ .

pbfx/0f M k/]jf, xfF;, s'v'/f, 8fFk]m, do'/, sfu, cflb . 

 k+IfL (Aves)

;a} k|sf/sf r/fx¿ o; ju{df kb{5g\ . o; ju{df kg]{ hgfj/sf nIf0fx¿ lgDgfg';f/ 5g\M

-s_ logLx¿sf] z/L/ e'Tnf / KjfFvn] 9flsPsf] x'G5 . 

-v_ logLx¿sf Ps hf]8L kv]6f, Ps hf]8L v'6\6f / Pp6f r'Rrf] (beak) x'G5 . 

 sfu eFu]/f] lrn
lrq g= 3.28

 :tgwf/L (Mammalia)

;a}eGbf ljsl;t hgfj/x¿ o; ;d"xdf k5{g\ . w]/}h;f] :tgwf/L hldgdf a:5g\ . s'g} 

kfgLdf a:g] / s'g} xfjfdf p8\g] klg 5g\, h:t}M x\j]n / 8lNkmg kfgLdf a:5g\ eg] rd]/f] 

xfjfdf p8\5 . o; ju{df kfOg] hgfj/x¿sf nIf0f lgDgfg';f/ 5g\ M

 Xj]n e}‘;L e]8f] rd]/f]
lrq g= 3.29
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-s_ logLx¿sf] z/L/ /f}+n] 9flsPsf] x'G5 .

-v_ logLx¿n] aRrf hGdfpF5g\ / b'w r';fP/ x'sf{pF5g\ .

-u_ logLx¿ kmf]S;f]af6 Zjf; k]m5{g\ . 

-3_ d'6'df rf/cf]6f sf]7fx¿ x'G5g\ . 

-ª_ k|foh;f] hLjdf Ps hf]8L afx\o sfg x'G5g\ .

pbfx/0f M dflg;, rd]/f], x\j]n, ufO{, e}+;L, cflb .

tkfO{‘n] b]v]sf hgfj/x¿ s]n] 9fs]sf] 5, kQf nufO{ tnsf] tflnsf eg'{xf]; .

tflnsf g= 3.9

j|m=;= hgfj/sf] gfd sTnf KjfFv /f}F
1.

2.

3.

lj|mofsnfk 3.9

kl/of]hgf sfo{

tkfO{‘sf] a;f]af; :yn j/k/ kfOg] hgfj/x¿ s] s] 5g\ < tkfO{‘sf] ufpF6f]n glhs}sf] 

tfn, gbL, hª\unsf] e|d0f u/L b]lvPsf 9f8 ePsf hgfj/x¿sf] gfd ;ª\sng 

ug{'xf]; . oL hgfj/x¿ s'g s'g ;d"xdf kb{5g\ tnsf] h:t} tflnsf agfO{ n]Vg'xf];\ .

tflnsf g= 3.10

j|m=;= df5f peor/ ;l/;[k k+IfL :tgwf/L
1.

2.

3.
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;f/f+z

1. z/L/df d]?b08 ePsf hGt'x¿nfO{ 9f8 ePsf hgfj/ elgG5 .

2. z/L/sf] tfkj|md jftfj/0fcg';f/ abln/xg] hgfj/x¿nfO{ ljifdtfkL jf lr;f] /ut 

ePsf hgfj/ (cold blooded animal) elgG5 .

3. z/L/sf] tfkj|md jftfj/0fcg';f/ gablnO{ l:y/ /xg] hgfj/nfO{ ;dtfkL jf tftf] /ut 

ePsf hgfj/ (warm blooded animal) elgG5 .

4. 9f8 ePsf hgfj/x¿nfO{ kfFr ju{df afFl8Psf] 5 . tL x'g\ M df5f, peor/, ;l/;[k, 

r/f / :tgwf/L .

5. df5f ju{df kg]{ hGt''x¿sf] z/L/ r]K6f], nfDrf], sTnfn] 9fs]sf] / 8'ª\uf cfsf/sf] 

(streamlined) x'G5 .

6. peor/ ju{sf hgfj/x¿ kfgL / hldg b'j} 7fpFdf a:g ;S5g\ .

7. 3;|]/ lxF8\g] hgjf/x¿ ;l/;[k ju{df kb{5g\ . 

8. ;a} k|sf/sf r/fx¿ k+IfL ju{{df kb{5g\ . logLx¿sf] z/L/ e'Tnf / KjfFvn] 9flsPsf] 

x'G5 / logLx¿sf Ps hf]8L kv]6f, Ps hf]8L v'6\6f / Pp6f r'Rrf] (beak) x'G5 .

9. aRrf hGdfpFg] / b'w r';fP/ x'sf{pg] hgfj/x¿ :tgwf/L ju{df kb{5g .

cEof;

1. vfnL 7fpFdf ldNg] zAb eg{'xf]; M

;dtfkL d]?b08 xn'sf ljifdtfkL tLgcf]6f luN;

-s_ 9f8 ePsf hgfj/x¿sf] z/L/df ================= x'G5 . 

-v_ df5fn]====================åf/f Zjf; k]m5{g\ . 

-u_ ;fdfGotof ;l/;[kx¿sf] d'6'df============== sf]7f x'G5g\ .

-3_ k+IfLju{sf hLjdf xf8x¿================ / v's'nf x'G5g\ .

-ª_ z/L/sf] tfkj|md gabnL l:y/ /xg] hgfj/nfO{ ============ elgG5 .
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2. lbOPsf pQ/x¿ dWo] ;xL pQ/ 5fGg'xf]; M 

-s_ 9f8 ePsf] hgfj/ s'g xf] < 

-c_ k'tnL -cf_ zª\v]ls/f -O_ h'sf -O{_ df5f

-v_ s'g hgfj/n] aRrf hGdfpF5 < 

-c_ k/]jf -cf_ rd]/f] -O_ ;'uf -O{_ do"/

-u_ k|foh;f] kfgLdf a:g] hgfj/n] s'g cª\uaf6 ;f; k]m5{g\ < 

-c_ 5fnf -cf_ Zjf;gnL -O_ luN; -O{_ kmf]S;f]

-3_ k+IfL ju{sf hLjsf] d'6'df sltcf]6f sf]7f x'G5g\ .  

-c_ b'O{ -cf_ tLg   -O_ rf/ -O{_ kfFr

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

xn'sf xf8 dflg;

tLgsf]7] d'6' df5f

rf/sf]7] d'6' s5'jf

luN;åf/f ;f; km]g]{ r/f

hldg / kfgL b'j}df a:g] ;d'b|L 3f]8f

  Eofu'tf

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

-s_ 9f8 ePsf hgfj/x¿nfO{ slt ju{df ljefhg ul/Psf] 5 < tL s] s] x'g\ < 

-v_ r/fx¿sf] s'g ljz]iftfsf sf/0f p8g\ ;S5g < s'g} tLgcf]6f ljz]iftf 

n]Vg'xf];\ .

-u_ 5]kf/fnfO{ ;l/;[k ju{df /fVg'sf] sf/0f s] xf], n]Vg'xf]; .

-3_ km/s 5'6\ofpg'xf]; M

-c_ tftf] /ut ePsf / lr;f] /ut ePsf hgfj/
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-cf_ r/f / rd]/f]

-O_ Eofu'tf / uf]xL

-O{_ k+IfL / :tgwf/L

-ª_ tnsf ju{df kg]{ hgfj/x¿sf] b'O{ b'O{cf]6f ljz]iftfx¿ pNn]v ug'{xf]; . 

-c_ df5f -cf_ peor/ -O_ ;l/;[k -O{_ k+IfL -p_ :tgwf/L

-r_ df5fsf] ;kmf lrq agfO{ ljleGg efusf] gfdfs/0f ug'{xf];\  . 

-5_ cG8faf6 aRrf sf8\g] / l;w}‘ aRrf hGdfpg] tLg tLgcf]6f hgfj/sf] gfd 

n]Vg'xf];\ .

-h_ lgDg hLjx¿sf] b'O{ b'O{cf]6f nIf0fx¿ n]Vg'xf];\ .

-c_ dfp;'nL -cf_ k/]jf -O_ Eofu'tf

-em_ df5f / Xj]ndf kfOg] ;dfgtf / leGgtf tflnsf agfO{ n]Vg'xf];\ .

-`_ rd]/f] / Xj]nnfO{ lsg :tgwf/L ju{df /flvPsf] xf], sf/0f n]Vg'xf];\ .
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h/f, 8fF7 / kft 5'6\ofpg g;lsg] xl/ts0f ePsf 

;/n la?jfx¿nfO{ cNuL (Algae) elgG5 . oL 

la?jfn] cfk\mgf] vfgf cfk}mF agfpg ;S5g\ . logLx¿ 

kfgL / cf]l;nf] 7fp‘df kfOG5g\ . logLx¿dWo] 

s]xLnfO{ ;"Idbz{s oGqaf6 dfq b]Vg ;lsG5, h:t} M 

:kfO/f]ufO/f, Sn]dfO8f]df]g; cflb .

3/ j/k/ kf]v/Lsf] 5]pdf hd]sf] xl/of] n]p ;ª\sng u/L Nofpg'xf];\ . lzIfssf] 

;xof]udf ;"Idbz{s oGqaf6 o;nfO{ cjnf]sg x]g'{xf];\ . cjnf]sg ubf{ s:tf] cfs[lt 

b]lvof], lrq sf]g'{xf];\ .

3.4 km"n km'Ng] / km"n gkm'Ng] la?jfx¿ (Flowering and non-flowering 
plants)

lrq g= 3.30 :kfO/f]ufO/f

lj|mofsnfk 3.11

k[YjLdf w]/} k|sf/sf jg:kltx¿ kfOG5g\ . tLdWo] s'g} w]/} ;fgf x'G5g\ eg] s'g} 7'nf 

?vx¿ x'G5g\ . logLx¿dWo] s'g} ;"Idbz{s oGqn] dfq b]Vg ;lsg] x'G5g\ . s'g} la?jfdf 

km"n km'N5g\ t s'g}df km'Nb}gg\ .

3/ jf ljBfno j/k/ au}Frf, v]taf/L jf ;8s5]pdf /f]lkPsf ljleGg la?jfx¿sf] 

cjnf]sg u/L ltgLx¿sf] gfd cfˆgf] sfkLdf n]Vg'xf];\\ . o;/L ;ª\sng u/]sf la?jfx¿ 

km"n km'Ng] jf gkm'Ng] s:tf la?jf x'g\, sIffsf]7fdf ;fyLx¿lar 5nkmn ug'{xf];\\ .

lj|mofsnfk 3.10

-s_ km"n gkm'Ng] la?jfx¿ (Non-flowering plants)

k"mn gk'mNg] la?jfx¿ hLjgsf] s'g} klg ;dodf km"n km'Nb}gg\ . logLx¿ s'g} ;"Idbz{s 

oGqn] dfq b]Vg ;lsG5 eg] s'g} demf}nf cfsf/sf x'G5g\ . logLx¿ sd ljsl;t jg:klt 

x'g\ . o:tf jg:kltnfO{ ck'iks (cryptogams) jg:klt elgG5 .



lj1fg tyf k|ljlw sIff ^
81

3/glhs} v]taf/L, au}Frf jf kfgL aUg] 7fpFglhs} /x]sf af]6la?jfsf] 

cjnf]sg ug'{xf];\\ . tkfO{‘n] lgu'/f]sf] t/sf/L vfg'ePsf] 5 < of] 

s:tf] 7fpFdf pd|G5 < plgpF b]Vg'ePsf] 5 < b]Vg'ePsf] 5}g eg] klg 

lrqdf jf sDKo'6/df x]/]/ o;sf] agfj6 s:tf] 5, cjnf]sg ug'{xf];\\ .

-v_ k"mn k'mNg] jg:kltx¿ (Flowering plants)

la?jfsf] ;a}eGbf /fd|f] / cfsif{s efu g} km"n xf] . xfd|f] j/k/ w]/} k|sf/sf km"n km'Ng] 

la?jf kfOG5g\ . xfdLn] 3/df, ljBfno jl/kl/ ljleGg km"n km'Ng] la?jf /f]k]sf x'G5f}F . 

Ps 6'j|mf leh]sf] /f]6L jf kfp/f]6Lsf] 6'j|mfnfO{ s]xL lbg df6fdf jf l;d]G6sf] e'OFdf 5f]k]/ 

/fVg'xf];\\ . b'O{, rf/ lbgkl5 ToxfF ;]tf] jf sfnf] skf; h:tf] 9';L pd|]sf] b]lvG5 . o;sf] 

Ps 6'j|mf :nfO8df /fv]/ ;"Idbz{s oGqåf/f x]g'{xf];\ / sIffsf]7fdf 5nkmn ug'{xf];\\ .

lrq g= 3.31 Rofp

lj|mofsnfk 3.12

lj|mofsnfk 3.14

h/f, 8fF7 / kft 5'6\ofpg g;lsg] xl/ts0f gePsf ;/n 

hLjx¿nfO{ kmGhfO{{ (Fungi) elgG5 . logLx¿n] cfk\mgf] vfgf 

cfk}mF agfpg ;Sb}gg\ . Rofp (mushroom), lo:6 (yeast), 9';L 

(mucor) cflb kmGhfO{{sf pbfx/0f x'g\ .

jiff{sf] ;dodf hldgsf lr;f] efu, df6fsf] 3/sf] leh]sf] leQf jf ?vsf] cf]l;nf] sf08df 

x]g'{xf];\ . ToxfF un}Frf h:t} b]lvg] dl;gf la?jfx¿ x'G5g\ . tL la?jf ;ª\sng u/L sIffdf 

Nofpg'xf];\ / ltgLx¿sf] cjnf]sg u/L sIffdf 5nkmn ug'{xf];\\ .

lj|mofsnfk 3.13

cf]l;nf] hldgdf pd|g], hldgdf cl8g dl;gf] /f}F h:tf TofGb|f 

cyf{t\ /fOhf]O8x¿ (rhizoids) ePsf xl/ts0fo'St la?jfsf 

;d"xnfO{ a|fof]kmfO6f (Bryophyta) elgG5 . d; (moss), 

dfs]{lG;of (marchantia) cflb a|fof]kmfO6\; x'g\ . lrq g= 3.32 d;

lrq g= 3.33  plgpF
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ljBfno jf 3/ j/k/ /x]sf la?jfsf] cjnf]sg u/L s]xL km"n km'Ng] la?jfsf] ;"rL tof/ 

ug'{xf];\\ .

w]/} h;f] km"n km'Ng] la?jfx¿sf] lap x'G5 . s'g} la?jfsf]] lapdf Pp6f dfq kmSNof6f x'G5 . 

o:tf la?jfnfO{ PsbnLo (monocotyledonous) la?jf elgG5 . logLx¿sf kftx¿ 

nfdf / h/f u'R5 k/]sf] x'G5g\, h:t} M wfg, ux'‘, ds}, af‘;, Kofh cflb o;sf pbfx/0f x'g\ .

 ds}sf] lap ds} afF; Kofh ux'F
lrq g= 3.34

s'g} la?jfsf]] lapdf b'O{ kmSNofF6f x'G5 . o:tf la?jfnfO{ b'O{bnLo (dicotyledonous) 

la?jf elgG5 . oL la?jfx¿sf kftx¿ km/flsnf / d"n h/f x'G5g\, h:t} M tf]/L, rgf, 

s]/fp, l;dL, :ofp, ;'Gtnf cflb b'O{ bnLo la?jf x'g\ .

 l;dLsf] lap s]/fp km;L{ l;dL ;'Gtnf :ofp
lrq g= 3.35

lj|mofsnfk 3.15

km"naf6 g} lap aG5 / log} lapaf6 gofF la?jf pd|G5g\ . o:tf jg:kltnfO{ ;k'iks 

(phanerogams) jg:klt elgG5 . jf:tljs k"mn / kmn nfUg] la?jfx¿ PlGhcf]:kd{ 

ju{cGtu{t kb{5g\ .
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s]xL k"mn k'mNg] la?jfdf jf:tljs kmn nfUb}g / lapx¿ gfª\uf x'G5g\ . oL la?jfx¿sf 

kft l;of] h:tf x'G5g\ . oL la?jfx¿ lhDgf]:kd{ (gymnosperm) ju{df kb{5g\ . ;Nnf], 

;fOs; w'kL cflb o;sf pbfx/0f x'g\ .

 ;fOs; w'kL

lrq g= 3.36

cfˆgf] 3/, ljBfno j/k/ kfOg] ljleGg la?jfx¿sf] gfdfjnL ;ª\\sng ug'{xf];\\ / 

ltgLx¿nfO{ km"n km'Ng] / gkm'Ng] u/L b'O{ efudf ljefhg ug'{xf];\\ . ca tL la?jfsf] 

cjnf]sg u/L km"n km'Ng] / gkm'Ng] la?jflar s] s] km/s kfpg'eof], 5nkmn ug'{xf];\\ .

lj|mofsnfk 3.16

km"n km'Ng] / gkm'Ng] la?jfsf] h/f, sf08, kft cflbsf] agfj6df w]/} km/s kfOG5 . km"n 

km'Ng] la?jfx¿ / gkm'Ng] la?jflar kfOg] d'Vo km/s o;k|sf/ 5g\ M

tflnsf g= 3.11

k"mn gk'mNg] la?jf k"mn k'mNg] la?jf

1. k"mn gk'mNg] la?jf sd ljsl;t x'G5g\ . 1. k"mn k'mNg] la?jf ljsl;t x'G5g\ . 

2. s]xL k"mn gk'mNg] la?jfsf h/f, sf08 / 

kft 5'6\l6Psf x'‘b}gg, h:t}M n]p

2. k"mn k'mNg] la?jfdf h/f, sf08, 

kft, k"mn ljsl;t x'G5g\ . 

3. logLx¿dWo] s]xLdf xl/ts0f x'G5 . s]xLdf 

xl/ts0f x'‘b}g, h:t}M Rofp, 9';L cflb

3. logLx¿df xl/ts0f x'G5, h:t}}M 

tf]/L, rgf, s]/fp cflb
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kl/of]hgf sfo{
3/ jf ljBfno glhs au}Frf, v]taf/L jf glhs}sf] hª\undf uP/ ;;fgf la?jfx¿ 

;ª\sng u/L Nofpg'xf];\ . tL la?jfnfO{ kqklqsfn] 5'6\6f5'6\6} 5f]k]/ dflyaf6 ux|f}F 

j:t'n] lyr]/ s]xL lbg /fVg'xf];\\ . b'O{ tLg lbgdf sfuh kl/jt{g ub}{ 5f]k]/ /fVg'xf];\\ . 

ca ;'s]sf tL la?jfnfO{ sfuhdf 6]]kn] 6fF;]/ km"n km'Ng] / gkm'Ng] la?jfsf] km/s km/s 

rf6{ tof/ u/L xa]{l/od agfO{ lzIfsnfO{ b]vfpg'xf];\ .

;f/f+z

– h/f, 8fF7, kft, 
5'6\ofpg g;Sg], 
xl/ts0f ePsf h:t} M 
cNuL

– xl/ts0f gePsf h:t} 
M kmGhfO{

– lr;f], cf]l;nf], 7fpFdf 
pd|g] -6]l/8f]kmfO6f_ 
h:t} M plgpF

– ?vsf af]j|mfdf pd|g] 
-a|fof]kmfO6f_ h:t} M 
df];

– ljsl;t h/f, sf08, 
kft ePsf

– lap x'g] / To;}af6 
la?jf pd|g]

– jf:tljs k"mn 
gx'g] k"mnsf] 
¿kdf sf]g x'g]

– l;of] h:tf ltvf 
kftx¿ x'g] h:t} 
M ;fOs;, ;Nnf

Ps bnLo la?jf 
h:t} M ds}, wfg, 
sf]bf]

b'O{bnLo la?jf 
h:t} M cfFk, 
abfd, gf:kftL

k"mn gkm'Ng] k"mn k'mNg] 

lhDgf]:kd{ PlGhcf]:kd{

ljz]iftf

ljz]iftf

k|sf/

ljz]iftf

jg:klt

Concept map 5 
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cEof;

1. vfnL 7fpFdf ldNg] zAb eg'{xf];\\ .

;k'iks /fOHjfO8 h/f xl/ts0f ck'iks vfgf

-s_ k"mn gk'mNg] la?jfnfO{  elgG5 .

-v_ kmGhfO{ ju{sf jg:kltdf  x'Fb}g . 

-u_ xl/ts0f gePsf ;/n la?jfx¿n] cfk\mgf]  agfpg ;Sb}gg\ .

-3_ hldgdf cl8gsf nflu plgpFsf dl;gf /f}‘ h:tf TofGb|fnfO{  

elgG5 .

-ª_ k"mn k'mNg] la?jfnfO{  elgG5 .

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

-s_ tkfO{‘‘sf] 3/ j/k/ kfOg] k"mn k'mNg] / k"mn gk'mNg] tLg tLgcf]6f la?jfsf] gfd 

n]Vg'xf];\\ .

-v_ k"mn k'mNg] / k"mn gk'mNg] la?jfsf tLg tLgcf]6f km/s n]Vg'xf];\\ .

-u_ s'g} Pp6f k"mn k'mNg] la?jfsf] ;kmf lrq sf]g'{xf];\ .

-3_ tnsf la?jfx¿nfO{ k"mn k'mNg] / k"mn gk'mNg] ;d"xdf 5'6\ofpg'xf];\ .

Rofp, plgpF, tf]/L, wfg, kmfk/

-ª_ tf]/L / plgpFdf s'grflxF la?jf ljsl;t x'G5 < sf/0f;lxt :ki6 kfg'{xf];\ . 

-r_ ;Nnf] / lkkn la?jfsf] cjnf]sg u/L ltgLx¿larsf ;dfgtf / leGgtfnfO{ 

e]g 8fou|fddf b]vfpg'xf];\ .

zAbfy{

kmGhfO{{ M xl/ts0f gePsf ;/n agf]6 ePsf la?jf

/fOhf]O8x¿ M cf]l;nf] hldgdf pd|g] la?jfsf] hldgdf c8\ofpg ;xof]u ug]{ dl;gf] /f}F 

h:tf TofGb|f
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k[YjLdf dflg;nufot ljleGg kz'k+IfL, af]6la?jf / ;"IdhLj /x]sf x'G5g\ . oL hLjx¿sf] 

vfgf, af;:yfg tyf zf/Ll/s agfj6x¿df y'k|} ljljwtfx¿ /x]sf x'G5g\ . hLjx¿lar 

/x]sf o:tf ljljwtfx¿nfO{ h}ljs ljljwtf elgG5 . xfd|f] j/k/ h}ljs ¿kdf dfq geO{ 

cGo lghL{j j:t'x¿ klg x'G5g\ . o;/L xfd|f] j/k/ ePsf ljleGg lsl;dsf ;hLjx¿ tyf 

lghL{jx¿sf] ;du| ¿k g} jftfj/0f xf] .

4.1 jftfj/0f (Environment)

lrq g= 4.1

1. lrqdf s] s] hLjx¿ b]Vg'eof] <

2. hLjx¿ afx]s s] s] k|fs[lts ;|f]tx¿ b]Vg'eof] <

3. hLjx¿ / k|fs[lts ;|f]tx¿lar s:tf] cGt/;DaGw x'G5, xf]nf <

k[YjLdf /x]sf ;a} hLjhGt', jg:klt, ;"IdhLj tyf lghL{j j:t'x¿ Pscfk;df 

cGt/;DalGwt /x]sf x'G5g\ . log} ;hLj tyf lghL{j tìjx¿larsf] cGt/;DaGwn] s'g} 

klg :yfgsf] jftfj/0f l;h{gf ePsf] x'G5 . xfd|f] j/k/ /x]sf xfjf, kfgL, hldg, k|sfz, 

PsfO 4 h}ljs ljljwtf / jftfj/0f
(Biodiversity and Environment)

 lrq x]/L 5nkmn u/f}‘ M
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af]6la?jf, hLjx¿sf] ;du| ¿k jftfj/0f xf] . jftfj/0fdf ;hLjx¿ afFR5g\ / Pscsf{nfO{ 

k|efj kfl//x]sf x'G5g\ . dflg;nufot s'g} klg hLjsf nflu hLjg k|lj|mof ;~rfng ug{ 

cfjZos kfgL, vfBfGg, pmhf{, kf]if0f tìj cflb ;a} jftfj/0faf6 k|fKt x'G5 . dflg;n] 

cfˆgf cfjZostf k"/f ubf{ jftfj/0fLo cjojsf] cj:yf hf]ufO/fVg' kb{5 . o;nfO{ 

jftfj/0f ;+/If0f elgG5 . 

cfˆgf] ljBfno jf jf;:yfg j/k/sf] jftfj/0fsf] cjnf]sg u/L ToxfF pknAw 

;hLj / lghL{j j:t'x¿sf] ;"rL tof/ u/L sIffdf k|:t't ug{'xf];\\ .

lj|mofsnfk 4.1

s'g} :yfgdf kfOg] xfjf, kfgL, df6f], pmhf{, jg:klt, hLjhGt' cflb ToxfFsf jftfj/0fLo 

cjojx¿ x'g\ .

 xfjf (Air)

k[YjLnfO{ jl/kl/af6 xfjfn] 9fs]sf] 5 . o:tf] xfjfsf] txnfO{ jfo'd08n elgG5 . xfjfdf 

gfO6«f]hg, clS;hg, sfa{g 8fOcS;fO8nufot cGo UofF;x¿ /x]sf x'G5g\ . xfjfdf 

ePsf] clS;hg k|f0fjfo' xf] . ;a} hGt' tyf jg:kltnfO{ Zjf;k|Zjf; ug{ clS;hg 

rflxG5 . ;hLjx¿n] Zjf; km]bf{ clS;hg lnO{ sfa{g 8fOcS;fO8 aflx/ kmfNb5g\ . xl/of 

la?jfn] vfgf agfpFbf jfo'd08nsf] sfa{g 8fOcS;fO8 lnG5g\ / clS;hg kmfN5g\ . o;/L 

jfo'd08ndf clS;hg / sfa{g 8fOcS;;fO8sf] ;Gt'ng sfod eO/x]sf] x'G5 .

 kfgL (Water)

lrq g= 4.2
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k[YjLsf] ;txsf] nueu &! k|ltzt kfgL / @( k|ltzt hldgn] 9fs]sf] 5 . gbL, vf]nf, 

tfn, kf]v/L, Ogf/, s'jf ;d'b|nufot kfgLsf ;|f]tx¿ x'g\ . ;a}} hLjnfO{ afFRgsf nflu 

kfgL ckl/xfo{ x'G5 .

 hldg (Land)

hldg eGgfn] k[YjLsf] ;txnfO{ hgfpF5 . hldgdf df6f] / r6\6fg kfOG5 . ;dy/, cUnf], 

le/fnf], xf]rf] cflb ljleGg :j¿ksf hldg x'G5g\ . hldgn] af]6la?jfnfO{ pd|g, x's{g 

/ a9\g cfwf/ lbG5 . af]6la?jfx¿n] cfjZos kg]{ tìjx¿ hldgaf6 g} ;f];]/ lnG5g\ . 

dflg;n] cGgkft, kmnkm"n, ;fukft, h8La'6L cflb df6fdf /f]Kb5g\ . hGt'x¿sf] jf;:yfg 

klg df6f] g} xf] . 

 pmhf{ (Energy)

k[YjLdf pmhf{sf] d'Vo ;|f]t ;"o{ xf] . ;"o{af6 xfdLn] tfk / k|sfz kfpF5f}+ . ;"o{af6 k|fKt 

tfkn] k[YjL Gofgf] x'G5 . af]6la?jfn] ;"o{sf] k|sfzaf6 vfgf agfpF5g\ . k|sfzlagf la?jfn] 

vfgf agfpg ;Sb}g\ . ltg} la?jfx¿ vfP/ hLjx¿ afFR5g\ . ;'s]sf la?jfaf6 sf7 bfp/f 

aGb5 . sf7 bfp/f afn]/ tfk / k|sfz zlSt k|fKt x'G5 . ;"o{sf] tfkaf6 g} k[YjLsf] ;txsf] 

kfgL afkm ag]/ cfsfzdf hfG5 . afkm lrl;P/ afbn, jiff{, cl;gf, lxpF x'Fb} k[YjLdf emb{5 . 

h;af6 vf]nfgfnf tyf gbLdf kfgL aUb5 . 

 jg:klt (Plants)

xfd|f] jl/kl/ /x]sf ;;fgf 3f‘;kftb]lv lnP/ 7'nf ?vla?jfx¿ jg:klt x'g\ . jg:klt 

hLjx¿sf] vfgfsf ;|f]t xf] . o;sf ;fy} dflg;sf] jf;:yfg agfpg sf7, h8La'6L 

tyf hLjx¿sf nflu Zjf;k|Zjf; ug{ cfjZos clS;hg jg:kltaf6 g} k|fKt x'G5 . 

jghª\unn] g} ljleGg jGohGt' tyf k+IfLnfO{ jf;:yfg klg k|bfg u/]sf] x'G5 . jg:kltsf 

h/fn] df6fnfO{ /fd|/L ;dft]sfn] e"Ifo x'gaf6 /f]Sb5 . o;/L xfjf :jR5 agfpg], df6fsf] 

;+/If0f ug]{ tyf hGt'nfO{ jf;:yfg / vfBkbfy{ k|bfg ug]{ ePsfn] jftfj/0fLo ;Gt'ngdf 

jg:kltsf] dxìjk"0f{ e"ldsf /x]sf] x'G5 . 
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jftfj/0fdf Pssf]ifLob]lv 7'nf 7'nf hGt'x¿ /x]sf x'G5g\ . logLx¿n] jftfj/0fsf] 

clS;hg lng] / sfa{g 8fOcS;fO8 kmfNg] ub{5g\ . logLx¿ vfBkbfy{sf nflu jg:klt 

/ cGo hLjdf e/ kb{5g\ . cGTodf d/]kl5 ljR5]bssf] ;xof]udf s'lxP/ df6fdf ldn]/ 

gfO6«f]hg, nj0fnufot kbfy{df ablnG5g\ . o;nfO{ la?jfn] k'gM cfk\mgf] vfgf agfpg 

k|of]u ub{5g\ . o;/L jftfj/0fdf hLjhGt'n] Pp6f dxìjk"0f{ e"ldsf k|bfg u/]sf] x'G5 .

lrq g= 4.3

dflg;x¿ ljleGg hGt'nfO{ km/s km/s sfddf k|of]u ub{5g\ . b'wsf nflu ufO{{e}F;L, df;'sf 

nflu v;Laf]sf, ef/L af]Sgsf nflu vRr/, 3f]8f k|of]u ub{5g\ . o;/L ljleGg ¿kdf k|of]u 

ul/g] oL hGt'x¿dWo] s'g} Pp6f gfl;Pdf cGonfO{ ;d]t c;/ k'U5 / jftfj/0f vNalng 

hfG5 . To;}n] jftfj/0f ;Gt'ngsf nflu hGt'x¿sf] klg dxìjk"0f{ e"ldsf /xG5 .

3fF; d[u af3

 hLjhGt' (Animals)

tkfO{‘sf] jf;:yfg glhs} /x]sf] kf]v/L, tfn, rp/, v]t jf hª\undf uP/ Toxf‘ /x]sf 

jftfj/0fLo tìjx¿ -xfjf, kfgL, df6f], jg:klt / hGt'_ s] s] 5g\, ;"rL tof/ ug{'xf];\\ .

;Dk"0f{ ;hLjx¿nfO{ h}ljs cjojcGt{ut lnOG5 . ;a}} ;hLjsf] jf;:yfg, vfgf, hLjgrj|m 

jftfj/0f;Fu ;DalGwt x'G5 . 

lj|mofsnfk 4.2
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4.2 jftfj/0fd}qL Jojxf/ (Environment friendly behaviour)

/l:dtf sIff ^ df k9\g] ljBfyL{ x'g\ . pgsf 3/df ahf/af6 ;fdfg Nofpg ;w}+ sk8fsf] 

emf]nf k|of]u u5{g\ . o;f] ubf{ Knfl:6ssf emf]nf 3/df cfpg kfpFb}g . pgsf] 3/df v]/ 

uPsf l6g, Knfl:6ssf a6\6fnufotsf ;fdfgx¿ k'mn /f]Kg k|of]u ul/Psf 5g\ . s'lxg] 

kmf]xf]/nfO{ Pp6f vf8ndf hDdf u/L dn agfpg] u5{g\ . gs'lxg] kmf]xf]/ 5'6\6} ;ª\sng u/L 

kmf]xf]/ p7fpg cfpFbf k7fpg] ub{5g\ . ;/;kmfOdf k|of]u ePsf] kfgLnfO{ klg af]6la?jfsf 

nflu k|of]u u5{g\ . h;n] ubf{ kfgL hd]/ kmf]xf]/ x'g kfPsf] 5}g . s/];faf/Lsf] t/sf/Ldf 

klg ljiffbL 5ls{g] ub}{gg\ . kfgL ttfpg tyf aQL afNgsf nflu ;f]nf/ Kofgn h8fg 

ul/Psf 5g\ . jiff{ofdsf] kfgLnfO{ ;ª\sng u/L e08f/g u5{g\ / ;f]xL kfgL 3/df ljleGg 

sfdsf nflu k|of]u u5{g\ . 3/ / j/k/sf] jftfj/0f ;kmf clg xl/ofnLk"0f{ 5 .

5nkmnsf nflu k|Zgx¿

-c_ /l:dtfsf] 3/ j/k/sf] jftfj/0f ;kmf /fVg s] s] ug]{ ul/Psf] 5 <

-cf_ xfjf / kfgLdf x'g] k|b"if0f /f]Sg s:tf] Jojxf/ ug'{k5{ < 

-O_ af]6la?jf ;+/If0f sfo{sf nflu s] s] ug{ ;lsG5 < 

-O{_ tkfO{{{‘sf] Jojxf/n] jftfj/0fdf s'g} c;/ k/]sf] 5 < 

-p_ ;d'bfosf ;a}n] jftfj/0fd}qL Jojxf/ ug]{ xf] eg] s] kmfObf x'G5 xf]nf <

jftfj/0faf6 g} dflg;n] vfgf, sk8f, jf;:yfgnufotsf cfjZostfx¿ k"/f u5{g\ . 

o;sf nflu dflg;n] k|fs[lts ;|f]tsf] pkof]u a9fpFb} n}hfG5g\ . v]tLkftL, kz'kfng, 

sf7bfp/f, h8La'6L ;ª\sng, pBf]u snsf/vfgfdf k|fs[lts ;|f]tsf] pkof]u ub{5g\ . 

dflg;n] cfˆgf cfjZostf k"/f ug{ k|fs[lts ;|f]tsf] cTolws pkof]u ubf{ jftfj/0fLo 

;Gt'ng lau|G5 . To;}n] oL k|fs[lts ;|f]tnfO{ gfz x'gaf6 hf]ufpg'kb{5 .

dflg;n] jftfj/0fdf xfgL gf]S;fgL gk'¥ofO{ o;sf] plrt pkof]u ug'{nfO{ jftfj/0fd}qL 

Jojxf/ elgG5 . :jR5 xfjf, kfgL, hldg / vfgf dflg;sf nflu geO gx'g] j:t' x'g\ . 

jftfj/0fd}qL Jojxf/n] xfjf, kfgL, df6f]nufotsf ;|f]tx¿nfO{ k|fs[lts ¿kdf g} /flv/fVg 

dbt k'U5 . k|b"if0f /f]Sg], ;|f]t;fwgsf] b'?kof]u x'g glbg] / jftfj/0fsf] plrt ;+/If0f 

 36gf cWoog u/f}F / 5nkmn u/f}F M
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ug]{ sfo{x¿ jftfj/0fd}qL Jojxf/sf pbfx/0f x'g\ . o;sf ;fy} lgDglnlvt sfo{x¿ 

jftj/0fd}qL Jojxf/cGtu{t k5{g\ .

-s_ hyfefjL kmf]xf]/d}nf gkmfNg]

kmf]xf]/ tf]lsPsf] :yfgdf dfq ˆofFSg] ug'{k5{ . 3/af6 lg:s]sf] kmf]xf]/nfO{ 

s'lxg] / gs'lxg] cnu cnu u/L /fVg'k5{ / ;ª\sns cfpFbf k7fpg] ug'{k5{ . 

hyfefjL kmf]xf]/ ˆofFSgfn] jftfj/0fdf b'u{Gw km}lnG5 / /f]ux¿ nfUg ;S5g\ . 

df6fdf kmflnPsf kmf]xf]/n] df6fsf pj{/f zlSt 36fpF5 / df6fdf a:g] hLjx¿sf] 

cl:tìj ;ª\s6df k5{ . 

-v_ 7f]; kmf]xf]/d}nfsf] juL{s/0f u/L Joj:yfkg ug]{

7f]; kmf]xf]/d}nfnfO{ s'lxg] / gs'lxg] u/L juL{s/0f ug'{k5{ . s'lxg] kmf]xf]/x¿ ;ª\sng 

u/L sDkf]:6 dn agfpg k|of]u ug{ ;lsG5 . gs'lxg] kmfxf]/x¿ k'gM k|of]u ug{ jf 

k'gM rj|m0fsf nflu k7fpg ;lsG5 . k'gM k|of]u eGgfn] Pp6} j:t'nfO{ km]l/ k|of]u ug'{ 

xf], h:t} M k'/fgf sfuh, kqklqsf, kDKn]6, k':ts cflbnfO{ ;fdfg /fVg k|of]u ug]{, 

b'wsf] Knfl:6snfO{ df6f] e/]/ udnfsf ¿kdf k|of]u ug]{, k]okbfy{sf Knfl:6ssf 

af]tnnfO{ sf6]/ udnf agfO{ k|of]u ug]{ h:tf sfo{ k'gM k|of]usf pbfx/0f x'g\ . 

k|of]u ul/;s]sf k'/fgf ;fdu|Lx¿nfO{ k'gM sRrf kbfy{sf ¿kdf k|of]u u/L gofF 

;fdfu|L tof/ ug]{ sfo{nfO{ k'gM rj|m0f elgG5, h:t} M wft'sf k'/fgf 6'j|mfx¿ kufn]/ 

k'gM gofF efF8f agfpg' k'gM rj|m0fsf] pbfx/0f xf] .

-u_ ?v la?jfx¿sf] ;+/If0f ug]{

?v la?jfn] xfjf tyf jftfj/0f :jR5 agfpg dxìjk"0f{ e"ldsf v]n]sf] x'G5 . 

la?jf /f]Kg], x'sf{pg], uf]8d]n ug]{, cfunfuL x'g glbg] cflb Jojxf/n] ?v la?jf 

;+/If0f ug{ ;lsG5 .

-3_ jftfj/0fLo k|b"if0f x'g] j:t'x¿sf] pkof]u Go"gLs/0f ug]{

Knfl:6s, /f;folgs dn, ls6gf;s cf}ifwLnufotsf k|b"if0f ug]{ ;fdu|LnfO{ 

;s];Dd sd k|of]u ug]{ afgL a;fNg'kb{5 . o;f] ubf{ jftfj/0f ;+/If0f ug{ ;xof]u 

k'U5 . To;} u/L s[lifdf /f;folgs dnsf] cgfjZos k|of]u ug'{nufot sL6gfzs 

ljiffbLsf] k|of]u 36fpFb} n}hfg'kb{5 . o;sf] ;6\6fdf sDkf]:6 dn / h}ljs cf}ifwL 

k|of]u ug'{kb{5 .
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kl/of]hgf sfo{

sIffsf ljBfyL{x¿sf] 3/3 hgfsf] ;d"xdf afFl8g'xf];\ . cfkm\gf] ;d'bfosf] :ynut e|d0f 

ug'{xf];\ . pSt :yfgdf jftfj/0fd}qL Jojxf/sf nflu ul/Psf k|of;x¿ tyf jftfj/0fnfO{ 

c;/ k'¥ofpg] u/L ePsf ultljlwx¿sf] ;"rL tof/ kfg'{xf];\ . ;fy} jftfj/0fd}qL 

Jojxf/sf nflu tkfO{Fsf] cfkm\gf] lhDd]jf/L;lxtsf] k|ltj]bg sIffdf k|:t't ug'{xf];\ .

;f/f+z

xfjf kfgL vlghdf6f] pmhf{ jg:klt hgfj/x¿

lghL{j cjoj ;hLj cjoj

jftfj/0fsf cjojx¿

h}ljs ljljwtf

s'g} klg jg:klt jf 
hLjhGt'sf j+zf0f', k|hflt 
jf jf;:yfgsf] ljljwtf

j/k/sf ;hLj tyf 
lghL{j j:t'x¿sf] 

;du| ¿k

jftfj/0fd}qL Jojxf/

hyfefjL kmf]xf]/ gkmfNg], 7f]; kmf]xf]/ 
d}nfsf] juL{s/0f u/L Joj:yfkg 
ug]{, ?vla?jfsf] ;+/If0f ug]{, 
jftfj/0fLo k|b"if0f x'g] j:t'x¿sf] 
pkof]u Go"gLs/0f ug]{

jftfj/0f

h}ljs ljljwtf / jftfj/0f

s] xf] <
s] xf] <

Concept map 6
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cEof;

1. vfnL 7fpFdf ldNbf] zAb eg'{xf];\\ M

;"o{ k'gM k|of]u jfo'd08n jftfj/0f sfa{g 8fOcS;fO8

-s_ s'g} lglZrt :yfgdf ePsf] ;hLj / lghL{j j:t'x¿sf] ;du| ¿knfO{  

elgG5 .

-v_ hLjhGt'n] Zjf;k|Zjf; ubf{ clS;hg lnO{  aflx/ kmfN5g\ .

-u_ k[YjLdf pmhf{sf] d'Vo ;|f]t  xf] .

-3_ Pp6} j:t'nfO{ km]l/ k|of]u ug'{nfO{  elgG5 .

2. 5f]6s/Ldf n]Vg'xf];\\ M 

-s_ xfjf -v_ kfgL -u_ df6f] -3_ ;f}o{ pmhf{

3. km/s n]Vg'xf];\\ M

-s_ h}ljs / ch}ljs cjoj -v_ k'g M k|of]u / k'g M rj|m0f

4. tnsf k|Zgx¿sf] pQ/ lbg'xf];\ M

-s_ jftfj/0fLo cjoj eg]sf] s] xf], 5f]6s/Ldf n]Vg'xf];\\ .

-v_ jftfj/0fd}qL Jojxf/ eg]sf] s] xf], :ki6 kfg'{xf];\ .

-u_ tkfO{‘{ ljBfnodf ePsf s'g s'g ;fdu|Lsf] k'g M k|of]u ug{ ;Sg'x'G5, pNn]v 

ug'{xf];\\ .

-3_ tkfO{‘n] cfˆgf] ufp‘3/ jf 6f]ndf s'g s'g ;fdu|L k'gM rj|m0fsf nflu ;ª\sng 

u/]sf] b]Vg'ePsf] 5, pNn]v ug'{xf];\ .

-ª_ jfo'd08ndf clS;hg / sfa{g 8fOcS;fO8sf] ;Gt'ng s;/L x'G5, j0f{g 

ug'{xf];\\ .

-r_ jftfj/0f k|b"if0f sd ug{ tkfO{F cfk\mgf]tk{maf6 s] s] ug{ ;Sg'x'G5, JofVof 

ug'{xf];\\ .

-5_ Knfl:6snfO{ jftfj/0f k|b"if0fsf] d'Vo sf/s tìj dflgG5 . o;sf] c;/ sd 

ug{ o;sf] Joj:yfkg s;/L ug{ ;lsG5, cfk\mgf] ts{ k|:t't ug'{xf];\\ .
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4.3 kfl/l:ylts k|0ffnL (Ecosystem)

k[YjLsf] ;txdf 9'ª\uf, df6f], r6\6fg, gbL, 

vf]nf, kf]v/L, tfn, ;d'Gb| cflb /x]sf 5g\ . 

oL ;a} efunfO{ jl/kl/ xfjfn] 3]/]sf] 5 . 

oL ;a} tìjx¿ ldn]/ k[YjLsf] ef}lts hut\ 

ag]sf] 5 . log} tìjn] k[YjLdf /x]sf hLjhGt' 

tyf jg:kltsf] hLjgrj|mdf c;/ ul//x]sf 

x'G5g\ . hLjhGt' tyf jg:kltn] oxL ef}lts 

jftfj/0faf6 cfkm"nfO{ cfjZos kg]{ xfjf, 

kfgL, vfgf, vlgh tìj cflb lnG5g\ . o;/L 

jftfj/0fdf /x]sf ;hLj / lghL{j j:t'x¿lar 

cGt/;DaGw sfod ePsf] x'G5 . jftfj/0fdf /x]sf xfjf, kfgL, df6f] h:tf lghL{j j:t' / 

hGt' tyf jg:kltlarsf] cGt/;DaGwaf6 ag]sf] :jrflnt k|0ffnL g} kfl/l:ylts k|0ffnL xf] .

kfl/l:ylts k|0ffnLdf /x]sf tìjnfO{ d'Vo b'O{ efudf ljefhg ug{ ;lsG5 . 

-s_ ch}ljs tìj (Abiotic factor)

jftfj/0fdf /x]sf xfjf, kfgL, df6f], tfk, k|sfz h:tf tìjnfO{ ch}ljs tìj elgG5 . 

k[YjLsf] ;a}lt/ /x]sf] jfo'd08ndf gfO6«f]hg, clS;hg, sfa{g 8fOcS;fO8, kfgLsf] 

afkm h:tf UofF;x¿ /x]sf x'G5g\ . hLjhGt' tyf jg:kltnfO{ geO{ gx'g] tìj kfgL 

xf] . la?jfn] hldgaf6 kfgL ;f];]/ lnO{ cfˆgf] vfgf agfpF5g\ . To;} u/L df6f] g} 

hLjx¿sf] cf>o :yn xf] . af]6la?jfn] df6f]af6 kfgLnufot cfjZos vlgh kbfy{ 

lnG5g\ . hGt'x¿sf] jf;:yfg klg df6f] g} xf] . r6\6fg, vlgh kbfy{, ;8]un]sf 

hLjhGt' / jg:kltsf] efu ldn]/ df6f] ag]sf] x'G5 . hLjx¿nfO{ ;"o{n] tfk / k|sfz 

lbG5 . t;y{ jftfj/0fdf h}ljs tìj / ch}ljs tìjx¿lar 3lgi7 cGt/;DaGw 

/x]sf] x'G5 .

-v_ h}ljs tìj (Biotic factor)

hGt', jg:klt / ;"IdhLjnfO{ h}ljs tìj elgG5 . logLx¿nfO{ vfgf k|fKt ug]{ 

cfwf/df tLg efudf afFl8G5Ù pTkfbs, pkef]Stf / ljR5]bs .

lrq g= 4.6
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k[YjLsf] ;txdf ljleGg k|sf/sf xl/of af]6la?jfx¿ kfOG5g\ . logLx¿n] cfˆgf] vfgf 

cfkm}F pTkfbg ub{5g\ . To;}n] ;a} xl/of jg:kltnfO{ pTkfbs elgG5 . wfg, ux'F, ds}, 

sf]bf], tf]/L, kmfk/ cflb pTkfbs x'g\ . To;} u/L cfFk, s]/f, ;'Gtnf, :ofp, gf:kftL cflb 

klg la?jf g} ePsf x'Fbf oL jg:klt klg pTkfbs x'g\ . oL xl/of jg:kltn] ;"o{sf] 

k|sfzsf] pkl:yltdf jftfj/0fdf ePsf] xfjf / kfgLaf6 cfkm"nfO{ rflxg] vfgf agfpF5g\ . 

To;}n] lognfO{ :jkf]lift hLj klg elgG5 .

 cfFk s6x/ s]/f uf]ne]8f u'nfkm ;fu

lrq g= 4.6

 pTkfbs (Producer)

 pkef]Stf (Consumer)

xfdLn] af]6la?jf / ltgaf6 k|fKt cGg, kmnkm"n vfP/ afFRg] ePsfn] xfdL pkef]Stf xf}F . 

To;} u/L ufO{{e}F;L, afv|f, e]8f cflb klg pkef]Stf g} x'g\ . cfkm"nfO{ rflxg] vfgf k|fKt 

ug{ c¿ hLjdf e/ kg]{ hLjnfO{ pkef]Stf elgG5 . ;a} hgfj/x¿ pkef]Stf x'G5g\ . 

pkef]Stfx¿ klg zfsfxf/L, df+;fxf/L / ;j{xf/L x'G5g\ . pkef]StfnfO{ tLg efudf juL{s/0f 

ug{ ;lsG5, h'g lgDgfg';f/ 5g\ M

 k|fylds pkef]Stf (Primary consumer)

h'g hgfj/x¿n] pTkfbsnfO{ vfP/ afFRb5g\ ltgnfO{ k|fylds pkef]Stf elgG5 . logLx¿ 

zfsfxf/L x'G5g\ . ufO{e}F;L, e]8fafv|f, d[u, h/fof] cflbn] af]6la?jf vfP/ afFR5g\ / cfˆgf] 

j[l4 ljsf; ub{5g\ . oL ;a} zfsfxf/L hgfj/x¿ k|fylds pkef]Stf x'g\ .
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 ufO{ e}+;L e]8f] afv|f] xl/0f

lrq g= 4.7

 låtLo pkef]Stf (Secondary consumer)

af]6la?jf vfg] ls/fkm6\ofª\u|f k|fylds pkef]Stf x'g\ eg] ls/f, km6\ofª\u|f vfg] Eofu'tf 

låtLo pkef]Stf x'g\ . k|fylds pkef]Stf vfP/ afFRg] :ofn, AjfF;f] cflb låtLo pkef]Stf 

x'g\ . logLx¿dWo] s'g} df+;fxf/L t s'g} ;j{xf/L x'G5g\ .

 :ofn s's'/ Eofu'tf

lrq g= 4.8

 t[tLo pkef]Stf (Tertiory consumer)

cfˆgf] vfgfsf nflu låtLo pkef]Stfdf e/ kg]{ lrt'jf, af3, clhª\u/, lrn cflb hgfj/

x¿nfO{ t[tLo pkef]Stf elgG5 . logLx¿ df+;fxf/L x'G5g\ . lu4n] d/]sf hLjsf] df;' 

vfG5 . lrn c¿ r/fr'?ª\uL tyf ;fgf hgfj/x¿nfO{ vfP/ afFR5 . af3 d[u, h/fof], 

aFb]n cflb vfP/ afFRb5 . o;/L lnPsf] vfgfaf6 pgLx¿n] cfkm"nfO{ rflxg] zlSt k|fKt 

ub{5g\ . o;}af6 pgLx¿sf] z/L/sf] j[l4 / ljsf; x'G5 .

 af3 lrt'jf lrn ;k{

lrq g= 4.9
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xl/of la?jfx¿ :jkf]ifs x'g\ . ltgLx¿n] cfˆgf] vfgf cfk}mF agfpF5g\ . To;}n] la?jfx¿nfO{ 

pTkfbs elgG5 . hgfj/x¿n] la?jfaf6 vfgf k|fKt u5{g\ . hgfj/x¿ pkef]Stf x'g\ . 

ufO{{, afv|f, e]8f, v/fof], d[u, h/fof] cflb zfsfxf/L hgfj/x¿ k|yd pkef]Stf x'g\ . s's'/, 

la/fnf], :ofn, Eofu'tf cflb hgfj/n] k|yd pkef]Stfaf6 vfgf k|fKt u5{g\ . logLx¿nfO{ 

låtLo pkef]Stf elgG5 . af3, lrt'jf, l;+x, lrn, lu4, clhª\u/ cflb hgfj/x¿n] k|yd 

/ låtLo pkef]Stfaf6 vfgf k|fKt u5{g\ . oL hgfj/x¿nfO{ t[tLo pkef]Stf elgG5 . 

logLx¿ df+;fxf/L x'G5g\ . AofS6]l/ofnufotsf ;"Id hLjx¿n] d/]sf af]6la?jf tyf 

hGt'nfO{ ;8fpg] tyf s'xfpg] u5{g\ . logLx¿nfO{ ljR5]bs elgG5 . hLjx¿ s'x]/ df6fdf 

ldn]sf h}ljs tìjx¿ la?jf x'ls{g / a9\g k|of]u x'G5g\ . hgfj/ / la?jfx¿lar sfa{g 

8fOcS;fO8 / clS;hg UofF; lg/Gt/ ;f6km]/ x'g] ub{5 . ;"Id hLjx¿n] klg ;f; km]bf{ 

clS;hg lng] / sfa{g 8fOcS;fO8 kmfN5g\ . o;/L jftfj/0fdf pTkfbs, pkef]Stf / 

ljR5]bsx¿lar ulx/f] cGt/;DaGw lg/Gt/ sfod /x]sf] x'G5 .

d/]sf hgfj/ tyf jg:kltsf] z/L/ s'xfP/, ;8fP/, unfP/ df6fdf ld;fpg ;xof]u 
ug]{ hLjx¿nfO{ ljR5]bs elgG5 . o;cGtu{t ;"IdhLjx¿ AofS6]l/of, kmGhfO{ cflb kb{5g\ . 
ljR5]bsn] cfˆgf] OGhfOd k|of]u u/L j:t'nfO{ unfpF5g\ . s]xL cfˆgf] vfgfsf nflu k|of]u 
ub{5g\ . w]/}h;f] efu df6fdf ldNb5g\ . df6fdf ldn]/ ag]sf] vlgh j:t'nfO{ jg:kltn] vfgf 
agfpg k|of]u ub{5g\ . o;/L pTkfbs, pkef]Stf / ljR5]bssf] Pp6f ;DaGw :yflkt ePsf] 

x'G5 .

4.4 la?jf, hgfj/ / ;"IdhLjlarsf] cGt/;DaGw (Interrelationship among 

plants, animals and microorganisms)

 ljR5]bs (Decomposer)

tkfO{‘sf] a;f]af; :yn glhs} kf]v/L, tfn, v]t, rp/ jf au}Frf e|d0f u/L To; 
7fpFdf kfOg] pTkfbs, pkef]Stf / ljR5]bs s] s] 5g\ < cjnf]sg u/L l6kf]6 tof/ 
kfg'{xf];\ .

lj|mofsnfk 4.4
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3/ jf ljBfnoglhssf] rp/, au}Frf, v]taf/L jf jghª\unsf] cWoog e|d0f u/L 

ToxfF kfOg] pTkfbs, pkef]Stf / ljR5]bssf] ;"rL agfpg'xf];\ . logLx¿lar /x]sf] 

cGt/;DaGwnfO{ rf6{åf/f b]vfpg'xf];\ .

lj|mofsnfk 4.5

 kfl/l:ylts k|0ffnLsf k|sf/ (Types of ecosystem)

kfl/l:ylts k|0ffnL :yfgcg';f/ km/s km/s k|sf/sf x'G5g\ . To;}n] kfl/l:ylts k|0ffnLnfO{ 

hnLo / :ynLo u/L d'Vo b'O{ efudf afFl8G5 .

-s_ hnLo kfl/l:ylts k|0ffnL (Aquatic ecosystem)

kfgLdf x'g] kfl/l:ylts k|0ffnLnfO{ hnLo kfl/l:ylts k|0ffnL elgG5 . hnLo  

kfl/l:ylts k|0ffnL klg kfgLsf ;|f]tx¿sf] cj:yfcg';f/ km/s km/s lsl;dsf 

x'G5g\ . 

-v_ :ynLo kfl/l:ylts k|0ffnL (Terrestrial ecosystem)

hldgdf x'g] kfl/l:ylts k|0ffnLnfO{ :ynLo kfl/l:ylts k|0ffnL elgG5 . hldgsf] 

;tx klg ;a} 7fpFdf Ps} k|sf/sf] 5}g . hldgdf ePsf ljljw cj:yfn] ubf{ o;sf] 

;txdf leGgtf kfOG5 . d?e"ld, rp/, hª\un cflb :yfgsf] cj:yfcg';f/ ToxfF 

kfOg] ch}ljs tyf h}ljs tìjx¿df klg km/skgf kfOG5 . x/]s :yfgdf h}ljs / 

ch}ljs tìjx¿sf] cGt/;DaGw sfod /x]sf] x'G5 . pbfx/0fsf nflu 3fF;] d}bfg / 

jgsf] kfl/l:ylts k|0ffnLnfO{ lng ;lsG5 .

 jg kfl/l:ylts k|0ffnL (Forest ecosystem)

jgdf x'g] h}ljs tyf ch}ljs tìjx¿larsf] cGt/;DaGwaf6 ag]sf] k|0ffnLnfO{ jg 

kfl/l:ylts k|0ffnL elgG5 . jg kfl/l:ylts k|0ffnLdf x'g] h}ljs tyf ch}ljs tìjx¿ 

lgDgfg';f/ 5g\ M

xfjf, kfgL, df6f], r6\6fg, vlgh kbfy{, k|sfz, tfk, cf]l;nf]kgf cflb ch}ljs tìjx¿ 

x'g\ . hldgsf] le/fnf]kg, cf]l;nf]kg / agfj6n] klg kfl/l:ylts k|0ffnLdf c;/ k'¥ofpF5 . 

 ch}ljs tìj¿ (Abiotic factors)
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jgdf kfOg] jg:klt tyf hgfj/x¿ ToxfFsf h}ljs tìjx¿ x'g\ . ToxfF kfOg] 3fF;kft, emf8L 

/ 7'nf ?vx¿ ;a} pTkfbs x'g\ . logn] jfo'd08naf6 sfa{g 8fOcS;fO8 ;f];]/ vfgf 

agfpF5g\ / clS;hg UofF; kmfN5g\ . oL jg:kltn] Psflt/ pkef]StfnfO{ vfgf k|bfg ub{5g\ 

eg] csf]{lt/ jfo'd08ndf ;Gt'ng NofpF5g\ . o;} u/L af]6la?jf vfP/ afFRg] zfsfxf/L 

hLjx¿ klg jgdf kfOG5g\ . logLx¿nfO{ k|yd pkef]Stf elgG5 . ls/fkm6\ofªu|fb]lv 

d[u, h/fof], v/fof], xfQL, u}F8f cflb k|yd pkef]Stf x'g\ . k|yd pkef]StfnfO{ vfP/ afFRg] 

:ofn, AjfF;f] cflbnfO{ låtLo pkef]Stf elgG5 . k|yd / låtLo pkef]Stf b'j}nfO{ vfP/ 

afFRg] lrt'jf, af3 cflb hgfj/nfO{ t[tLo pkef]Stf elgG5 . o;/L jgdf pTkfbs, k|yd 

pkef]Stf, låtLo pkef]Stf / t[tLo pkef]Stflar ;Gt'ng sfod eO/x]sf] x'G5 . oL ;a}} 

hLjx¿ d/]kl5 logsf] z/L/ s'xfP/ df6fdf ldnfpg] hLj klg ToxfF kfOG5g\, h;nfO{ 

ljR5]bs elgG5 . AofS6]l/of, kmGhfO{{ cflb ljR5]bs x'g\ . o;/L s'lxP/ ag]sf] kbfy{ 

df6fdf ldn]kl5 To;nfO{ af]6la?jfn] k'g M ;f];]/ lnG5g\ / cfkm\gf] vfgf agfpF5g\ . o;/L 

jgdf kfl/l:ylts k|0ffnL ;Gt'lnt eO/x]sf] x'G5 .

lrq g= 4.10

k[YjLdf hLjx¿sf] ;Gt'ngsf nflu kfl/l:ylts k|0ffnLsf] 7'nf] dxìj 5 . o;af6 ljleGg 

jg:klt tyf hLjhGt'nfO{ afFRg] cfwf/ k}bf x'G5 . dflg;nfO{ rflxg] clS;hg, h8La'6L 

cflb klg o;}af6 k|fKt ug{ ;lsG5 . jftfj/0f ;Gt'ngdf klg o;sf] w]/} dxìj /x]s]f 5 . 

 h}ljs tìjx¿ (Biotic factors)
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;f/f+z

xfjf kfgL vlghdf6f] pmhf{ pTkfbs

k|fylds

pkef]Stf

låtLo

ljR5]bs

t[tLo

ch}ljs tìj h}ljs tìj

kfl/l:ylts k|0ffnL (Ecosystem)

3fF;] d}bfg d?e"ldkf]v/Ldf x'g] ;d'b|df x'g] jghª\ungbLdf x'g]

hnLo :ynLo
k|sf/

tìj

Concept map 7
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cEof;

1. vfnL 7fpFdf ;xL zAb eg'{xf];\\ M

;"o{ låtLo pkef]Stf ljR5]bs t[tLo pTkfbs

-s_ vfgfsf nflu c¿df e/ kg]{ hLjnfO{  elgG5 . 

-v_ d/]sf hLjnfO{ ;8fpg], s'xfpg] hLjnfO{  elgG5 .

-u_ k|sfzsf] k|d'v ;|f]t  xf] .

-3_ ls/fkm6\ofªu|f vfP/ afFRg] Eofu'tf  pkef]Stf x'g\ .

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

 n]p k|yd pkef]Stf

 af3 låtLo pkef]Stf

 Eofu'tf t[tLo pkef]Stf

 ufO{{ pTkfbs

       ljR5]bs

3. tnsf k|Zgx¿sf] pQ/ lbg'xf];\ M

-s_ ch}ljs tìj eg]sf] s] xf], pbf/x0f;lxt n]Vg'xf];\\ .

-v_ s:tf hLjx¿nfO{ pTkfbs elgG5, pbf/x0f;lxt :ki6 kfg'{xf];\ .

-u_ AofS6]l/ofn] kfl/l:ylts k|0ffnL ;Gt'ngdf s;/L ;xof]u ub{5, n]Vg'xf];\\ .

-3_ jg/l:ylts k|0ffnLsf h}ljs / ch}ljs cjojx¿sf af/]df JofVof ug'{xf];\\ .

-ª_ Pp6f jgdf /x]sf ;a} h/fof]x¿ l;sf/Ln] df/]5g\ . ca pSt jgsf]  

kfl/l:ylts k|0ffnLdf s:tf] c;/ knf{, JofVof ug'{xf];\\ . 

4. km/s n]Vg'xf];\\ M

-s_ hnLo / :ynLo kfl/l:ylts k|0ffnL 

-v_ pTkfbs / pkef]Stf

-u_ h}ljs / ch}ljs cjojx¿
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k|To]s ;hLjx¿n] cfk"m hLljt /xgsf nflu z/L/leq ljleGg k|lj|mof ;~rfng ul//x]sf 

x'G5g\ . Zjf;k|Zjf;, kf]if0f, lgisf;g h:tf k|lj|mofx¿ hGt' tyf jg:klt b'j}sf nflu 

cfjZos kb{5g\ . ;hLjx¿sf] z/L/df x'g] ljleGg k|lj|mofx¿nfO{ hLjg k|lj|mof (life 

processes) elgG5 . ;/n / sd ljsl;t hLjdf oL k|lj|mofx¿ klg ;/n k|sf/sf g} 

x'G5g\ . ljsl;t hLjdf eg] oL k|lj|mofx¿ klg hl6n k|sf/sf x'G5g\ .

PsfO 5 hLjg k|lj|mof
(Life Process)

5.1 kf]if0f k|lj|mof (Modes of nutrition)

k|Zgx¿

-c_ vfg]s'/f k|fKt ug]{ cfwf/df dflysf lrqdf s] s] km/s b]Vg' x'G5 < 

-cf_ tkfO{‘n] xl/ts0f ePsf s'g s'g la?jfx¿ b]Vg' ePsf] 5 <

-O_ xl/ts0f ePsfafx]s cGo s'g la?jfx¿ b]Vg' ePsf] 5 <

-O{_ s] ;a} la?jfx¿n] cfkm\gf] vfgf cfkm}F agfpg ;S5g\ xf]nf, lsg <

-p_ s] hgfj/n] klg cfkm\gf] vfgf cfkm} agfpg ;S5g\ xf]nf, lsg <

hLjnfO{ hLjg ;~rfng ug{ zlStsf] cfjZostf kb{5 . zlStsf nflu hLjnfO{ vfgf 

cfjZos kb{5 . vfgf g} hLjsf] zlStsf] ;|f]t xf] . xl/of jg:kltn] cfˆgf] vfgf cfkm}F tof/ 

ub{5g\ . sltko hGt'n] jg:kltaf6 vfgf k|fKt ub{5g\ eg] s]xLn] cGo hGt'nfO{ df/]/ 

vfG5g\ . o; k|sf/ ;a} hLjn] s'g} g s'g} ;|f]taf6 cfˆgf] vfBj:t' k|fKt ub{5g\ . 

 k/]jf Rofp plgpF
lrq g= 5.1

lrq x]/L 5nkmn u/f}‘ M
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 wfg ds} d]jf

lrq g= 5.2

:jkf]liftcGt{ut xl/of jg:klt tyf s]xL JofS6]l/of, h:t} M cyanobacteria kb{5g\ . 

logLx¿n] hldgaf6 lnPsf] kfgL, nj0f tyf jfo'd08naf6 lnPsf] sfa{g 8fOcS;fO8 

h:tf lghL{j kbfy{af6 xl/ts/0f ePsf] sf]ifdf vfgf agfO{ ;a} efudf k'¥ofpF5g\ . o;af6 

k|fKt zlStn] cfˆgf hLjg klj|mof ;~rfng / j[l4 ub{5g\ . ;"o{sf] k|sfzaf6 zlSt lnO{ 

vfgf agfpg] xl/of jg:klt g} vfBj:t' cfk"lt{sf dxìjk"0f{ dfWod x'g .

ljBfno tyf cfkm\gf] 3/ jl/kl/ kfOg] la?jfx¿ cjnf]sg ug'{xf];\ . tL dWo] cfkm\gf] 

vfgf cfkm}‘ agfpg ;Sg] -:jkf]lift_ la?jfx¿sf] ;"rL agfO{ sIffdf k|:t't ug'{xf];\ . 

cfˆgf] vfgf cfkm}F agfpg g;Sg]  / vfgfsf nflu cGo hLjdf e/kg]{ hLjnfO{ k/kf]lift 

hLj elgG5 . logLx¿ jg:klt / cGo hGt'df e/ kb{5g\ . s'g}n] d/]sf hLjaf6 vfgf 

k|fKt ub{5g\ t s'g}n] ;hLjaf6 l;w} r';]/ lnG5g . s'g} c? hLjnfO{ df/]/ vfG5g\ . o;/L 

k/kf]lift hLjnfO{ klg vfgf k|fKt ug]{ cfwf/df ljleGg efudf afF8\g ;lsG5 . 

lj|mofsnfk 5.1

vfgf k|fKt ug]{ cfwf/df hLjnfO{ d'Vo b'O{ ;d"xdf ljefhg ug{ ;lsG5 .

-s_ :jkf]lift (Autotrophic)

-v_ k/kf]lift (Heterotrophic)

 :jkf]lift hLj (Autotrophic organism)

 k/kf]lift hLj (Heterotrophic organism)
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OG6/g]6sf] k|of]u u/]/ jf cfkm"eGbf hfGg] JolStx¿;Fu ;f]wvf]h u/]/ dfly plNnlvt 

hLjx¿ afx]s d[tf]khLjLdf kg]{ cGo hLjx¿sf] ;"rL ltgLx¿n] k|fKt ug]{ kf]if0f k|lj|mofdf 

5nkmn ug'{xf];\ .

 Rofp 9';L
lrq g= 5.3

9n]sf] ?vsf] af]j|mfdf Rofp pd|]sf] b]Vg' ePsf] 5 < Rofp, 9';Lx¿ d/]sf hLjaf6 vfgf 

;f];]/ cfˆgf] vfgf k|fKt ub{5g\ . o:tf hLjnfO{ d[tkf]hLjL elgG5 . To;}n] Rofp v]tL 

ug]{n] k/fndf Rofp pdf/]/ To;sf] v]tL ub{5g\\ . w]/} af;L bxL, ;8]un]sf kmnkm"ndf 

9';L knfPsf] b]Vg' ePsf] 5 < Rofp, 9';L h:tf jg:kltdf xl/ts/0f gePsfn] cfkm}F 

vfgf agfpg ;Sb}gg\ . o;/L d[t hLjsf] z/L/af6 cfˆgf] vfgf k|fKt ug]{ Rofp, 9';L, s]xL 

JofS6]l/of cflb d[tf]khLjL x'g\ .

1. d[tf]khLjL (Saprophytic)

2. k/hLjL (Parasites)

3. k|f0fL;b[z (Holozoic)

 d[tf]khLjL (Saprophytic)

lj|mofsnfk 5.2

 k/hLjL (Parasites)

 p8'; h'sf h'd|f
lrq g= 5.4
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lrq g= 5.5

k|f0fL;b[z hLjx¿n] cGo hLjaf6 vfgf k|fKt ug]{ (Ingestion), To;nfO{ krfpg] 

(digestion), z/L/nfO{ cfjZos kg]{ tìj ;f]:g] (absorption), z/L/n] ;f];]sf tìjnfO{ 

k|of]u ug]{ (Assimilation) / z/L/df gkr]sf tyf cgfjZos j:t' kmfNg] (egestion) 

ub{5g\ . vfgf k|fKt ug]{ k|lj|mof hLjx¿df leGgf leGg} x'g ;S5g . w]/}h;f] hLjx¿ 

k|f0fL;b[Zf x'G5g\, h:t} M dflg;, s's'/, ufO{, cldaf cflb .

digestion

absorption

egestion

injestion

-c_ lrqdf b]vfOPsf hLjx¿n] vfgf s;/L k|fKt u5{g\ xf]nf <

-cf_ dflysf hLjx¿ afx]s o:tf cGo k/hLjLx¿ s] s] xf]nfg\ <

s]xL hLjx¿ cGo hLjsf] z/L/df /x]/ cfˆgf] hLjgofkg ub{5g\ . h'd|f, plkofF, p8';, 

h'sf h:tf hLjn] cGo hgfj/sf] /ut r';]/ cfˆgf] hLjgofkg ub{5g\ . KnfHdf]l8od, r'gf{ 

(pinworm), h'sf (ascaris) cflb hLjx¿ ;hLjsf] z/L/leq /xL vfgf k|fKt ug]{ ePsfn] 

logLx¿nfO{ leqL k/hLjL (endoparasites) elgG5 . h'd|f, p8';, plkofF h'sfx¿ ;hLjnfO{ 

aflx/af6 r';]/ vfg] ePsfn] lognfO{ afx\o k/hLjL (ectoparasites) elgG5 .

 k|f0fL;b[z (Holozoic)
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OG6/g]6 jf ;f]wvf]h u/L d[tf]khLjL, k/hLjL / k|f0fL;b[Zf hLjx¿sf] ;"rL tof/ u/L 

ltgLx¿n] vfgf k|fKt ug]{ k|lj|mof;d]t n]vL sIffdf k|:t't ug'{xf];\ .

lj|mofsnfk 5.3

xl/of la?jfx¿n] cfkm\gf] vfgf cfk}Fm agfpg ;S5g\ . xl/of la?jfx¿n] xfjfdf ePsf] 

sfa{g 8fOcS;fO8 / df6fdf /x]sf] kfgLaf6 ;"o{sf] k|sfzsf] pkl:yltdf xl/ts0fsf] 

;xfotfn] kftdf vfgf agfpF5g\ . o;/L la?jfn] vfgf agfpg] k|lj|mofnfO{ k|sfz ;+Zn]if0f 

k|lj|mof (photosynthesis) elgG5 .

of] k|lj|mof xl/of] kftdf x'G5 . o; k|lj|mofsf nflu cfjZos kg]{ zlSt xl/of] kftdf ePsf] 

xl/ts0f (chlorophyll) n] ;"o{sf] k|sfzaf6 lnG5 . o; k|lj|mofdf Un'sf]h (glucose) 

/ clS;hg aG5 .

sfa{g 8fOcS;fO8 ± kfgL 
k|sfz

xl/ts0f
 Un'sf]h ± clS;hg

;"o{sf] k|sfz

x/of] kft

sfa{g 8fOcS;fO8

clS;hg kfgL

lrq g= 5.7  k|sfz ;+Zn]if0f lj|mof

k|sfz ;+Zn]if0fsf nflu la?jfn] h/fåf/f hldgsf] kfgL / kftdf /x]sf l5b| (stomata) 

åf/f xfjfdf /x]sf] sfa{g 8fOcS;fO8 lnG5 . la?jfn] agfPsf] Un'sf]h (glucose) 

:6fr{df abN5 / sf]ifdf hDdf ub{5 . o; k|lj|mofdf ag]sf] clS;hg la?jfn] xfjfdf kmfN5 .

ljrf/0fLo k|Zg M la?jfn] vfgf sxfFaf6 / s;/L k|fKt ub{5g\ xf]nf < 

5.2 k|sfz ;+Zn]if0f k|lj|mof (Photosynthesis)
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1. xl/ts0f (Chlorophyll)

xl/of la?jfdf Snf]/f]lkmn cyf{t\ xl/ts0f x'G5 . xl/ts0f ePsf la?jfdf dfq 

k|sfz ;+Zn]if0f k|lj|mof x'G5 . la?jfsf kftdf ePsf] xl/ts0fn] k|sfz ;+Zn]if0fsf 

nflu ;f}o{ k|sfz ;f];]/ lnG5 . 

2. sfa{g 8fOcS;fO8 (Carbon dioxide)

sfa{g 8fOcS;fO8 k|sfz ;+Zn]if0f k|lj|mofdf cfjZos kg]{ sRrf kbfy{ xf] . la?jfn] 

kftdf /x]sf dl;gf l5b| (stomata) åf/f jfo'd08ndf /x]sf] sfa{g 8fOcS;fO8 

lnG5g\ . 

3. kfgL (water)

kfgL csf]{ dxìjk"0f{ sRrf kbfy{ xf] . la?jfn] h/fåf/f hldgsf] kfgL ;f]:b5 / 8fF7 

x'Fb} kftdf k'¥ofpF5 . 

4. k|sfz (light)

la?jfsf kftdf /x]sf xl/ts0fn] ;f}o{ k|sfznfO{ zf]if0f ub{5 / vfgf agfpg 

pkof]u ub{5 . xl/of la?jfn] vfgf agfpFbf ;f}o{ k|sfznfO{ /f;folgs zlStdf 

kl/jt{g ub{5g\ .

xl/of la?jfsf kftdf /x]sf :6fr{sf] k/LIf0f

cfjZos ;fdu|Lx¿ M xl/of]kft, lrD6f (forceps), tftf] kfgL /fVg] efF8f], 90 k|ltzt 

Oyfgf]n, cfof]l8g, l/sfkL, kfgL, l:k|6 NofDk, 8«k/, las/x¿ cflb .

ljlw
Pp6f la?jfsf] kft l6Kg'xf];\ / kfFr ldg]6;Dd pdfn]sf] kfgLdf 8'afpg'xf];\ . o;f] 

ubf{ kft g/d x'G5 . To;kl5 s]xL ;do kftnfO{ dgtftf] cNsf]xn -90 k|ltzt 

Oyfgf]n_ df 8'afP/ /fVg'xf];\\ . To;kl5 To; kftnfO{ aflx/ lems]/ ;kmf kfgLn] /fd|/L 

kvfNg'xf];\ . Pp6f l/sfkLdf cfof]l8gsf] 3f]n /fvL To;nfO{ 8'afpg'xf];\ . of] sfnf] lgnf] 

lj|mofsnfk 5.4

 k|sfz ;+Zn]if0f k|lj|mofsf nflu cfjZos kg]{ tìjx¿ (Factors needed 
for photosynthesis)
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/ªdf kl/0ft ePsf] b]lvg] 5 . :6fr{sf] pkl:yltn] ubf{ g} cfof]l8g /fVbf kftsf] /ª 

ablnPsf] xf] .

lrq g= 5.8 :6fr{ k/LIf0f

 dfgj kfrg k|0ffnL (Human digestive system)

xfdLn] vfPsf] vfgf kfrg eO{ xfdLn] zlSt k|fKt ub{5f}F . ToxL zlStaf6 xfdLn] hLjgdf 

ljleGg sfo{ ub{5f}F . ca xfdL dfgj z/L/df vfgf s;/L kfrg x'G5 < s'g s'g cª\un] 

kfrg k|0ffnLdf efu lnG5g\, cflbsf af/]df cWoog u/f}F .

xfdLn] vfPsf] vfgf l;w} zlStdf ablng ;Sb}g . o;sf nflu ljleGg cª\ux¿n] ldn]/ 

sfo{ ub{5g\ . vfgfnfO{ krfpg dbt ug]{ cª\ux¿sf] ;d"xnfO{ kfrg k|0ffnL elgG5 . dfgj 

kfrg k|0ffnLnfO{ d'Vo kfrg gnL / kfrg u|GyLx¿ u/L b'O{ efudf ljefhg ug{ ;lsG5 .

dnåf/ (anus)

;fgf] cfGb|f (small 
intestine)

7'nf] cfGb|f (large 
intestine)

cfdf;o (stomach)

¥ofn u|GyL
(salivary gland)

d'v (mouth)

vfgf gnL (oesophagus)

sn]hf] (liver)

lkQ y}nL (gall bladder)

Kofª\lj|mofh (pancreas)

lrq g= 5.9  kfrg k|0ffnL
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-s_ kfrg gnL (Alimentary canal)

kfrg gnL d'vaf6 ;'? eO{ dnåf/df cGTo x'G5 . of] gnL sxLF km/flsnf] / sxLF 

;fF3'/f] x'G5 . kfrg gnLdf /x]sf cª\ux¿ o; k|sf/ 5g\ . 

-c_ d'v -cf_ vfgfgnL -O_ cfdfzo

-O{_ ;fgf] cfGb|f -p_ 7'nf] cfGb|f -pm_ dnåf/

-v_ kfrg u|GyLx¿ (Digestive glands)

vfgfnfO{ kfrg ug{ ljleGg /;fogx¿sf] cfjZostf kb{5 . oL /;fogx¿nfO{ 

OGhfOd elgG5 . oL OGhfOd pTkfbg ug]{ cª\ux¿nfO{ kfrg u|GyL elgG5 . kfrg 

u|GyLdf pTkflbt OGhfOdn] vfB kbfy{nfO{ krfP/ ;/n / zf]if0f ug{ ;Sg] agfpF5 . 

 kfrg lj|mof (Digestive process)

d'vdf vfgf rkfpFbf ¥ofnu|GyLaf6 ¥ofn cfpF5 . ¥ofndf ePsf] Pldn]h (amylase) 

OGhfOdn] :6fr{nfO{ Un'sf]hdf ablnlbG5 . To;kl5 vfgf vfgfgnL x'Fb} cfdfzodf k'U5 . 

cfdfzodf vfg]s'/f k'u]kl5 To;sf leQfsf u|GyLnfO{ pQ]lht agfpF5 . ToxfF Uofl:6«s 

u|GyLaf6 lg:s]sf] xfO8«f]Snf]l/s cDnn] vfgfnfO{ cDnLo agfpF5 .

o;n] vfgf;Fu cfPsf sltko ls6f0f'x¿nfO{ dfl/lbG5 / vfgfnfO{ ;8\g lbFb}g . k]lK;g 

OGhfOdn] k|f]l6gnfO{ krfpg dbt ub{5 . o;kl5 vfgf ;fgf] cfGb|fdf hfG5 . ;fgf] cfGb|fsf] 

klxnf] efu 8'8]gddf lkQy}nLaf6 cfPsf] lkQ/; ldl;G5 . o;n] lrNnf] kbfy{ krfpg 

dbt ub{5 . Kofª\lj|mofhaf6 cfpg] Koflª\lj|mofl6s /; klg 8'8]gddf g} ldl;G5 . o;df 

ePsf OGhfOdx¿ l6«lK;g (trypsin) n] k|f]l6gnfO{, Pldn]h (amylase) n] :6fr{nfO{ / 

nfOk]h (lipase) n] lrNnf] kbfy{nfO{ krfpg dbt ub{5 . 8'8]gdaf6 vfgf ;fgf] cfGb|fdf 

k'U5 . ;fgf] cfGb|fdf lg:sg] cfGb|]/;n] klg vfgf krfpg dbt ub{5 .

z/L/nfO{ cfjZos kbfy{x¿ ;fgf] cfGb|fsf leQfdf /x]sf lenfO{x¿ (villi) åf/f ;f]l;G5g\ 

/ /utdf ldNg k'U5g\ . o;kl5 afFsL /x]sf] kbfy{ 7'nf] cfGb|fdf k'U5 . 7'nf] cfGb|fdf 

kfgLsf] w]/}h;f] dfqf ;f]]l;G5 . cGTodf afFsL /x]sf] kbfy{ dnåf/af6 aflx/ kmflnG5 .
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1. dfgj kfrg k|0ffnLsf] lel8of] cjnf]sg u/L To;sf cfwf/df dfgj kfrg k|0ffnLdf 

efu lng] cª\ux¿sf] ;"rL tof/ ug'{xf];\\ .

2. dfgj kfrg k|0ffnLsf] ljleGg efu b]lvg] u/L rf6{ tof/ ug'{xf];\ . 

3. sfnf] lrD6fOnf] df6f] d'5]/ dfgj kfrg k|0ffnLsf] gd'gf (model) tof/ ug'{xf];\\ . 

df6f] pknAw gePdf lk7f] d'5]/ klg To;sf] gd'gf agfpg ;lsG5 .

s'g kf}li6s tìjn] xfd|f] z/L/df s] sfo{ ub{5g\, tnsf] tflnsfdf eg'{xf];\\ M

tflnsf g= 5.3

j|m=;= kf}li6s tìj sfo{
1. sfaf]{xfO8]«8
2. lrNnf kbfy{
3. k|f]l6g
4. vlgh kbfy{
5. le6fldg

ljleGg kfrg u|GyL / ltgaf6 pTkflbt OGhfOdx¿ o;k|sf/ /x]sf 5g\ M

tflnsf g= 5.2

j|m=;= :yfg kfrg u|GyL kfrg /;

!= d'v ¥ofnu|GyL ¥ofn

@= cfdfzo Uofl:6«s u|GyL Uofl:6«s /;

#= 5ftL sn]hf] lkQ/;

$= cfdfzosf] tn Kofª\lj|mofh Kofª\lj|mofl6s /;

%= ;fgf] cfGb|f cfGb|]u|GyL cfGb|] /;

o;/L kfrg lj|mofaf6 vfgfnfO{ krfP/ Un'sf]h, k|'mS6f]h, Pldgf] Pl;8, ˆof6L Pl;8 h:tf 

kbfy{ aGb5g\ . oL kbfy{x¿ ;fgf] cfGb|faf6 /ut x'Fb} z/L/sf ;Dk"0f{ sf]ifdf k'U5g\ . 

sf]ifdf Un'sf]h clS;hg;Fu /f;folgs k|ltlj|mof eO{ zlStdf kl/0ft x'G5 . vfgfdf ePsf] 

sfaf]{xfO8«]6n] zlSt lbG5 . af];f] / t]nn] zlSt / tfk lbG5 . k|f]l6gn] sf]if / tGt'sf] j[l4 

/ dd{t ug{ ;xof]u ub{5 .

lj|mofsnfk 5.5

lj|mofsnfk 5.6
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;f/f+z

Concept map 8

kfgL sfa{g 8fOcS;fO8

;f}o{ k|sfz

pbfx/0f

xl/ts0f kfrg gnL

s] xf] <

kfrg u|GyL

– d'v
– vfgfgnL
– cfdf;o
– 8\o'8]gd
– ;fgf] cfGb|f
– 7'nf] cfGb|f
– dnåf/

– sn]hf]
– cfdfzo
– cfGb|] u|GyL
– Kofª\lj|mofh

la?jfdf vfgf agfpg] k|lj|mof

k|sfz ;+Zn]if0f k|lj|mof

dfgj kfrg k|0ffnL

hLjg k|lj|mof 
(Life process)

hLjx¿df x'g] 

h}ljs k|lj|mof

cEof;

1. vfnL 7fpFdf ldNg] zAb eg'{xf];\\ M

zlSt k|sfz ;+Zn]if0f kfrg k|0ffnL xl/ts0f kfrg u|GyL

-s_ la?jfn] vfgf agfpg] k|lj|mofnfO{  elgG5 .

-v_ la?jfsf] kftdf  pkl:yltn] ubf{ kft xl/of] b]lvG5 . 

-u_  vfgfnfO{ krfpg dbt ug]{ cª\ux¿sf] ;d"xnfO{  elgG5 . 

-3_  vfgfdf ePsf] sfaf]{xfO8]6n] xfdLnfO{  lbG5 .

2. lbOPsf pQ/x¿dWo] ;xL pQ/ 5fGg'xf];\ M

-s_ k|sfz ;+Zn]if0f lj|mofdf s'g UofF; lg:sG5 <

-c_ sfa{g 8fOcS;fO8 -cf_ clS;hg

-O_ gfO6«f]hg -O{_ xfO8«f]hg
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-v_ kfrg /;df x'g] /;fognfO{ s] elgG5 <

-c_ xdf]{g -cf_ OGhfOd

-O_ le6fldg -O{_ sfaf]{xfO8]«6

-u_ la?jfn] vfgf agfpg] lj|mofnfO{ s] elgG5 < 

-c_ Zjf;k|Zjf; -cf_ kfrg

-O_ k|sfz ;+Zn]if0f -O{_ pT;h{g

-3_ la?jfnfO{ vfgf agfpg s'g UofF; cfjZos kb{5 <

-c_ sfa{g 8fOcS;fO8 -cf_ clS;hg

-O_ gfO6«f]hg -O{_ lglij|mo UofF;

3. tnsf] k|Zgx¿sf] pQ/ lbg'xf];\ M

-s_ hLjg k|lj|mofsf] kl/efiff n]Vg'xf];\\ .

-v_ k|sfz ;+Zn]if0f lj|mofsf nflu cfjZos kg]{ kbfy{x¿ s] s] x'g\, n]Vg'xf];\\ . 

-u_ :6fr{ k/LIf0f s;/L ul/G5, a'Fbfut ¿kdf n]Vg'xf];\\ .

-3_ s] la?jfn] /ftLdf k|sfz ;+Zn]if0f lj|mof ug{ ;S5 < sf/0f;lxt cfk\mgf] ts{ 

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

-ª_ kfrg k|0ffnL eg]sf] s] xf], :ki6 kfg'{xf];\ .

-r_ kfrg k|0ffnLdf kfrg /;sf] e"ldsf j0f{g ug'{xf];\\ . 

-5_ dfgj kfrg k|0ffnLsf] ;kmf lrq agfO{ ljleGg efusf] gfd n]Vg'xf];\\ . 

4. tn lbOPsf cª\u÷efux¿sf] gfd / sfd n]Vg'xf];\\ M

-s_  -v_  -u_ 

zAbfy{
k|sfz ;+Zn]if0f k|lj|mof M la?jfn] vfgf agfpg] k|lj|mof

:6fr{ M la?jfn] agfPsf] vfgf
:6f]df6f M la?jfsf kftdf /x]sf dl;gf l5b| 

xfOl8«nf M kfgLdf pd|g] la?jf
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Pp6f 6]a'ndf lstfa /fVg'xf];\\ . ca o;nfO{ 

la:tf/} ws]Ng'xf];\ / cjnf]sg ug{'xf];\\ . 

lstfan] cfˆgf] :yfg kl/jt{g u¥of] <

6]a'nn] cfˆgf] :yfg kl/jt{g u/]sf] 5 ls 

5}g <

sf]7fdf ePsf 8]:s, a]Gr, s';L{ cflbn] 

cfˆgf] :yfg kl/jt{g cfkmF} ug{ ;S5g\ <

PsfO 6 an / rfn
(Force and Motion)

lj|mofsnfk 6.1

6.1 rfn / o;sf k|sf/ (Motion and its types)

xfdL b}lgs ¿kdf ljleGg sfo{ ub{5f}F . lxF8\g', bu'g'{, v]Ng', v]t vGg', ef/L af]Sg' cflb 

ljleGg sfdx¿ x'g\ . s'g} klg sfd ug{ ansf] cfjZostf kb{5 .

lrq g= 6.1

oxfF 6]a'ndfly lstfa l3;fbf{ lstfan] :yfg kl/jt{g ul//x]sf] x'G5 . To; avt lstfasf] 

cj:yf rfn cj:yf xf] . alu/x]sf] kfgL, pl8/x]sf r/f, u'l8/x]sf uf8L, lxl8/x]sf dflg;, 

u'l8/x]sf ;fOsn cflb rfn cj:yf x'g\ . dflg; lxFl8/xFbf klg :yfg kl/jt{g eO/x]sf] 

x'G5 . xfdL 3/af6 ljBfno lxF8]/ hfFbf rfn cj:yfdf x'G5f}F . cfˆgf] jl/kl/sf] j:t'sf] 

t'ngfdf :yfg kl/jt{g ul//x]sf] j:t'sf] cj:yfnfO{ rfn cj:yf elgG5 .

sf]7fdf /x]sf 6]a'n, s';L{, a]Gr, 8]:sn] :yfg kl/jt{g gu/]sf] cj:yfdf lj>fddf x'G5g\ . 

3/, k'n, lah'nLsf] vDaf cflb l:y/ cj:yfsf pbfx/0f x'g\ . jl/kl/ /x]sf cGo j:t'sf] 

bfFhf]df :yfg kl/jt{g gu/L /x]sf] j:t'nfO{ lj>fd cj:yf elgG5 .

l:y/ cj:yfsf] j:t' / rfn cj:yfsf] j:t'df s] leGgtf x'G5 < ;fyLx¿lar 5nkmn 

u/L sIffdf ePsf l:y/ / rfn cj:yfsf j:t'sf] ;"rL agfpg'xf];\ .

lj|mofsnfk 6.2
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Pp6f 9'ª\ufsf] 6'j|mf wfuf]n] afFw]/ cUnf] :yfgaf6 5f]l8lbg'xf];\ . 

9'ª\uf s;/L tn v:b5, cjnf]sg ug'{xf];\\ .

ljrf/0fLo k|Zg

u'l8/x]sf] uf8Ldf a;]sf dflg; lj>fd cj:yfdf x'G5g\, ls rfn cj:yfdf x'G5g\, lsg <

lrq g= 6.2

lj|mofsnfk 6.4

rp/df Pp6f Knfl:6ssf] af]/f /fVg'xf];\\ . ca Ps hgf ljBfyL{nfO{ To;dfly a:g 

nufpg'xf];\\ . la:tf/} b'O{ hgf ldn]/ af]/fnfO{ tfGg'xf];\\ . af]/f;Fu} ToxfF a;]sf] ljBfyL{ 

rfndf x'G5 ls lj>fd cj:yfdf x'G5, 5nkmn u/L lgisif{ n]Vg'xf];\\ .

lj|mofsnfk 6.3

 rfnsf] k|sf/ (Types of motion)

;a} j:t'sf] rfn Pp6} k|sf/sf] x'Fb}g . j:t'sf] rfnnfO{ l;wf/]vLo rfn / jj|m/]vLo rfn 

u/L d'Vo b'O{ k|sf/df ljefhg ug{ ;lsG5 .

-s_ l;wf/]vLo rfn (Linear motion)

                      

lrq g= 6.3

Pp6f l;wf /]vfdf x'g] rfnnfO{ l;wf/]vLo rfn elgG5 . l;wf af6f]df u'l8/x]sf] uf8L, 

;dtn rp/df es'G8f] xfGbf u'l8/x]sf] cj:yf, aGb'saf6 uf]nL lg:sFbf x'g] rfn l;wf/]vLo 

rfnsf pbfx/0f x'g\ .
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Pp6f sfuhsf] 6'j|mf / Pp6f 9'ª\ufsf] 6'j|mfnfO{ Ps};fy cUnf] 7fpFaf6 v;fNg'xf];\ / 

cjnf]sg ug'{xf];\ . 9'ª\uf s;/L v:of] < sfuh s;/L v:of] < oL b'j}df Pp6} k|sf/sf] 

rfn 5 < cjnf]sg u/L lgisif{ n]Vg'xf];\\ .

Pp6f 6]a'ndfly lstfa /flvPsf] emf]nf /fVg'xf];\\ . ca emf]nfnfO{ la:tf/} ws]Ng'xf];\ . 

emf]nf Ps 7fpFaf6 csf]{ 7fpFdf ;b{5 . km]l/ emf]nfnfO{ la:tf/} tfGg'xf];\ . emf]nfn] km]l/ 

7fpF km]b{5 cyf{t\ ;b}{ hfG5 . emf]nf grnfO{ /fVbf lj>fd cj:yfdf x'G5 eg] To;nfO{ 

tfGbf jf ws]Nbf rfn cj:yfdf x'G5 . tfGg' jf 3r]6\g' an xf] .

-v_ jj|m/]vLo rfn (Curvilinear motion)

rp/df uP/ ToxfF lxl8/x]sf sldnf / ls/fx¿sf] rfn cjnf]sg ug'{xf];\\ . To;} u/L 

ljleGg hgfj/x¿ lxFl8/x]sf], k'tnL, ls/fkm6\ofª\u|f pl8/x]sf] cjnf]sg ug'{xf];\\ . 

logLx¿sf] rfn s:tf] 5, 5nkmn ug{'xf];\\ .

                         

lrq g= 6.4

Pp6f l;wf /]vfdf geO{ lbzf abln/x]/ x'g] rfnnfO{ jj|m/]vLo rfn elgG5, h:t} M 3'dfp/f] 

af6fdf u'l8/x]sf] uf8L, 3'ld/x]sf] 38Lsf] ;'O{sf] rfn jj|m/]vLo rfnsf pbfx/0fx¿ x'g\ . 

xfjf axFbf slxn]sfxLF w'nf], kftsf 6'j|mf, sfuh cflb p8fpF5 . logLx¿ p8\bf Pp6} 

lglZrt lbzf x'Fb}g . oL j:t'x¿ lbzf kl/jt{g ub}{ pl8/x]sf x'G5g\ . o:tf] rfnnfO{ 

jj|m/]vLo rfn elgG5 .

lj|mofsnfk 6.5

lj|mofsnfk 6.6

lj|mofsnfk 6.7

6.2 an (Force)

xfdLn] lbgx'F ljleGg sfo{ ub{5f}F . s'g} klg sfo{ ug{sf nflu xfdLnfO{ ansf] cfjZostf 

kb{5 . jf:tjdf an eg]sf] s] xf] <
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1. Pp6f 6]a'ndf s]xL lstfax¿ ePsf] emf]nf /fVg'xf];\\ . ca Pp6f l:k|ª Aofn]G; 

lnP/ emf]nfsf] lkmQfdf c8\ofP/ cfkm"lt/ tfGg'xf];\ . l:k|ª Aofn]G;df ePsf] 

;"rsn] slt b]vfPsf] 5, gf]6 ug{'xf];\\ .

2. Pp6f sdfgL t/fh' (Spring Balance) nfO{ em'G8\ofpg'xf];\ . pSt sdfgL 

t/fh'df Pp6f ;fgf] 9'ª\uf wfufn] afFw]/ t/fh'sf] l:k|ªsf] 6'Kkfdf e'mG8\ofpg'xf];\ / 

To;n] slt b]vfPsf] 5, gf]6 ug'{xf];\ . o;k|sf/ ansf] gfk yfxf kfpg ;lsG5 .

j:t'nfO{ tfGbf jf 3r]6\bf j:t'sf] cj:yfdf kl/jt{g 

cfpF5 . o;/L j:t'sf] cj:yfdf kl/jt{g ug]{ jf ug{ 

vf]Hg] afx\o tìjnfO{ an elgG5 . lxF8\g, bf}8g, ef/L 

af]Sg, km'6an v]Ng, ;fOsn s'bfpg, 9f]sf vf]Ng, 

x/]s sfddf ansf] k|of]u x'G5 . anlagf s'g} klg 

sfo{ x'Fb}g . l:y/ j:t'nfO{ rfndf Nofpg / rfnsf] j:t'nfO{ l:y/df Nofpg ansf] k|of]u 

ug'{kb{5 .

lj|mofsnfk 6.8

lrq g= 6.5

ansf] PsfO Go'6g xf] . j:t'sf] tf}n klg Ps k|sf/sf] an g} xf] . 

k[YjLn] s'g} j:t'nfO{ cfk"mlt/ tfGg] an g} To; j:t'sf] tf}n xf] . 

k[YjLsf] ;txdf Ps lsnf]u|fd lk08 ePsf] j:t'sf] tf}n sl/a 

9.8 Go'6g x'G5 .

lrq g= 6.6
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1. Pp6f es'G8f] lnP/ rp/df hfg'xf];\\ / hldgdf /fv]/ hf]8n] xfg]/ u'8fpg'xf];\ . 

o;/L u'l8/x]sf] es'G8f] ;fyLnfO{ /f]Sg eGg'xf];\ . oxfF ansf] s:tf] c;/ kfpg'eof] <

2. Pp6f ;fgf] es'G8f]]] lnP/ rp/df hfg'xf];\ . ca es'G8f]] ;fyL ePlt/ u'8fpg'xf];\ 

/ ;fyLnfO{ sf7sf] n6\7Ln] jf Aof6n] /f]Sg eGg'xf];\ . es'G8f]] stflt/ uof] <

3. lkª v]Nbf ;'?df la:tf/} xlNnG5 t/ hlt an nufpFb} uof] Tolt g} l56f] l56f] 

xlNnG5, lsg xf]nf < lkª v]n]/ cjnf]sg ug'{xf];\\ .

4. xfjf el/Psf] a]n'gnfO{ lyRbf To;sf] cfsf/df s] x'G5, cjnf]sg ug'{xf];\\ .

5. u'l8/x]sf] ;fOsn jf uf8Ldf a|]s nufpFbf s] x'G5, cjnf]sg u/L dflysf] lgisif{ 

tnsf] tflnsfdf eg'{xf];\\ M

tflnsf g= 6.1

j|m=;= ansf] pkof]u ansf] c;/

1. es'G8f]] xfGbf l:y/ cj:yfsf] j:t' rfndf hfG5 .

2. u'l8/x]sf] es'G8f]] /f]Sbf rfn cj:yfsf] j:t' l:y/df hfG5 .

3. es'G8fnfO{ leQfdf 7f]SsfpFbf ====================================

4. v]ln/x]sf] lkªdf yk an nufpFbf ====================================

5. xfjf el/Psf] a]n'g lyRbf ====================================

6. u'l8/x]sf] ;fOsn jf uf8Ldf a|]s nufpFbf ====================================

ann] j:t'df ljleGg c;/ ub{5 . tLdWo] s]xL c;/x¿ lgDgfg';f/ 5g\ M

-s_ ann] l:y/ j:t'df rfn pTkGg ub{5 .

s'g} l:y/ cj:yfdf /x]sf] j:t'nfO{ an k|of]u ubf{ rfn pTkGg x'g ;S5 . hldgdf 

/flvPsf] es'G8f]nfO{ uf]8fn] lxsf{pFbf es'G8f]] rfndf hfG5 . kfO8ndf v'6\6fn] lyRbf 

;fOsn u'8\5 . 7]nfuf8fdf ;fdfg /fvL ws]Nbf 7]nfuf8f rfndf cfpF5 . lkªdf an 

nufpFbf lkª rfndf cfpF5 .

lj|mofsnfk 6.9

 ansf] c;/x¿ (Effects of force)
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lrq g= 6.7

-v_ ann] rfndf /x]sf j:t'nfO{ l:y/ cj:yfdf NofpF5 . 

u'l8/x]sf] es'G8f]nfO{ /f]Sg an k|of]u ug'{kb{5 . u'l8/x]sf] ;fOsn, uf8L cflbdf a|]s 

nufpFbf l:y/ cj:yfdf cfpF5 . k'm6an v]Nbf uf]nlsk/n] es'G8f]] /f]Sg an nufpg'kb{5 . 

o;/L ann] rfndf /x]sf] j:t'nfO{ l:y/ cj:yfdf NofpF5 .

lrq g= 6.8

-u_ ann] j:t'sf] ultsf] dfqfdf 36a9 u5{ .

l:y/ cj:yfdf /x]sf] j:t'df an k|of]u ubf{ rfndf cfpF5 . To;df 

nufpg] an a9fpFb} hFfbf To;sf] ult a9\b} hfG5 . lkª v]Nbf hlt an 

a9fpFb} uof] Tolt g} l56f] l56f] dlRrG5 . ;fOsn rnfpFbf hlt l56f] 

kfO8n 3'dfof] Tolt g} l56f] ;fOsn u'8\5 .

-3_ ann] j:t'sf] lbzf kl/jt{g ub{5 .

u'l8/x]sf] es'G8f]] PSsfl; 7f]lsFbf To;sf] lbzf kl/jt{g 

x'G5 . lj|ms]6 v]nf8Ln] Aof6n] annfO{ xfGbf To;sf] lbzf 

kl/jt{g x'G5 .

lrq g= 6.9

lrq g= 6.10
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-ª_ ann] j:t'sf] cfsf/ kl/jt{g ub{5 .

xfjf el/Psf] a]n'gnfO{ lyRbf To;sf] cfsf/ kl/jt{g x'G5 . /f]6L 

agfpg d'5]sf] lk7f]nfO{ an nufP/ ljleGg cfsf/df kl/jt{g 

ug{ ;lsG5 . sfuh jf Knfl:6ssf] a6\6fnfO{ b'O{ xftn] lyRbf 

To;sf] klg cfsf/ kl/jt{g x'G5 . o;/L ann] j:t'sf] cfsf/ 

kl/jt{g ub{5 .

-r_ ann] j:t'sf] ;fOh kl/jt{g ub{5 .

Pp6f a]n'gnfO{ km'Sbf To;sf] ;fOh kl/jt{g x'G5 . sfuhnfO{ 8Nnf] 

agfpFbf, emf]nfdf n'uf vfFb\bf To;sf] ;fOh kl/jt{g x'G5 . ann] 

j:t'sf] ;fOh kl/jt{g ub{5 .

o;/L ann] j:t'sf] rfnsf] cj:yf / lbzf kl/jt{g ug'{sf ;fy} cfsf/ 

/ ;fOhdf klg kl/jt{g NofpF5 . 

lrq g= 6.11

lrq g= 6.12

lrq g= 6.13

xfdLn] s'g} sfo{ ubf{ an nufpg'kb{5 . sf7 sf6\bf xFl;of, v's'/L jf aGr/f]sf] laF8df 

an nufOG5 t/ sf6\g] sfd wf/n] u/]sf] x'G5 . oxfF laF8df nufPsf] ansf] :yfgfGt/0fsf] 

sf/0fn] g} wf/n] sf6]sf]] xf] . To;}u/L s'6f] jf sf]bfnfn] v]t vGbf klg o;/L g} ansf] 

:yfgfGt/0f x'G5 . 

 ansf] :yfgfGt/0f (Transformation of force)

aGr/fn] bfp/f lr/]sf], sf]bfnfn] v]t vg]sf] cjnf]sg ug'{xf];\\ . oL cf}hf/df an nufpg] 

/ sfd x'g] :yfg sxfF sxfF x'G5g\, 5nkmn ug'{xf];\\ .

lj|mofsnfk 6.10



sIff ^ lj1fg tyf k|ljlw
120

b'O{cf]6f l;l/Gh lng'xf];\\ . b'j} l;l/Ghsf] l;of] x6fpg'xf];\ . ca b'j} l;l/Ghdf cfwf hlt 

kfgL eg'{xf];\\ . l;l/Ghsf] l;of] x6fPsf] efunfO{ 6Dd ldNg] u/L Pp6f /a/sf] gnL jf 

kfOkn] hf]8\g'xf];\ . ca Pp6f l;l/GhnfO{ ws]Nbf csf]{ l;l/Ghsf] lk:6g k5fl8 ;/]sf] 

cjnf]sg ug'{xf];\\ . ;f] lk:6g s;/L k5fl8 ;¥of] xf]nf, 5nkmn u/L lzIfsnfO{ lgisif{ 

;'gfpg'xf];\ .

Pp6f uf]nfsf/ kfOksf] Ps 6'j|mf lng'xf];\\ . ca ;f] kfOkleq ;lhn} l5g]{ s]xL nfdf] n6\7L 

lnP/ 3';fg'{xf];\ . ;f] n6\7Lsf] b'O{ 5]plt/ Ps Ps ;fyLnfO{ ;dfTg nufO{{ hldg;Fu 

;dfgfGt/ x'g] u/L l;wf /fVg'xf];\\ . ca Pp6f wfufsf] 6'Kkfdf OF6f jf 9'ª\ufsf] 6'j|mf gv:g] 

u/L afWg'xf];\ . lrqdf b]vfP h:t} u/L kfOksf] dfly wfuf] /fv]/ la:tf/} csf]{ 5]paf6 

tfGg'xf];\\ / 9'ª\uf la:tf/} dfly p7fpg'xf];\ . oxfF tkfO{‘n] wfufsf] Ps 5]pdf an nufpFbf 

9'ª\uf s;/L dfly cfof], cjnf]sg ug'{xf];\\ . ulx/f] Ogf/af6 l3gL{sf] k|of]u u/]/ kfgL 

tfg]sf] b]Vg'ePsf] 5 < o;/L ansf] :yfgfGt/0f ub}{ w]/} ux|f}‘ j:t' dfly p7fpg ;lsG5 .

xfdLn] u'l8/x]sf] ;fOsn, df]6/;fOsn, uf8L /f]Sg a|]s nufpg'kb{5 . xft jf v'6\6fsf 

;xfotfn] a|]s lyRbf ;f] an rSsfdf k'Ub5 / a|]sn] rSsfnfO{ a];/L lyr]/ l:y/ cj:yfdf 

NofpF5 . df]6/;fOsn, uf8L, xjfO{hxfh cflbdf klg a|]såf/f an nfu]/ rSsf /f]lsG5 . 

o;/L a|]ssf dfWodaf6 an Ps 7fpFaf6 csf]{ 7fpFdf k'U5 .

lj|mofsnfk 6.11

lj|mofsnfk 6.12

          

lrq g= 6.14

oxfF kfgLn] el/Psf b'O{ lk:6gdWo] Ps5]pdf an nufpFbf ;f] an /a/sf] kfOksf] kfgL 

x'Fb} csf]{ 5]p;Dd :yfgfGt/0f x'G5 . o;/L annfO{ Ps :yfgaf6 csf]{ :yfgdf k'¥ofpg] 

sfo{nfO{ ansf] :yfgfGt/0f elgG5 .
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lrq g= 6.15

xfdLn] b}lgs hLjgdf w]/} sfo{df o;/L g} ansf] :yfgfGt/0f ub{5f}F . v]t vGg] s'6f], 

sf]bfnf] rfFb] jf sf7 sf6\g] xFl;of, v's'/L, aGr/f], km];f] ;a}n] o;/L g} annfO{ :yfgfGt/0f 

ub{5g\ . o;/L annfO{ :yfgfGt/0f ug{ xfdLn] ljleGg ;fwgsf] pkof]u ub{5f}F .

6.3 ;/n oGq (Simple machine)

xfdL b}lgs hLjgdf ljleGg sfdx¿ ub{5f}F . tL sfd ;lhnf];Fu ug{sf nflu ljleGg 

pks/0fx¿ pkof]udf NofpF5f}F . o:tf pks/0fn] sfdnfO{ ;lhnf] / l56f] agfpF5\ . o;/L 

sfdnfO{ ;3fp k'¥ofpg] pks/0fx¿ g} ;/n oGq x'g\ .

tkfO{‘+n] 3/df t/sf/L sf6\g, sk8f sf6\g, v]t vGg, hf]Tg, sf7 sf6\g, ljleGg ;fdu|L 

k|of]u u/]sf] b]Vg'ePsf] 5 < s'g s'g sfo{sf nflu s'g s'g ;fwg k|of]u ul/G5 < tnsf] 

h:t} tflnsf agfO{ n]Vg'xf];\ M

j|m=;= pks/0fsf] gfd sfo{

1. s}FrL sk8f, sfuh sf6\g

2. sf]bfnf], xnf] hldg vGg, hf]Tg

3. rSs', r'n];L =============================

…. ======================== ==============================

…. ======================== ===============================

lj|mofsnfk 6.13



sIff ^ lj1fg tyf k|ljlw
122

lrq g= 6.16

ufp‘3/df 3fF;, bfp/f sf6\g xFl;of, v'kf{ k|of]u ul/G5 . ?v sf6\g jf bfp/f lrg{ aGr/f] 

k|of]u ul/G5 . v]t vGg s'6f], sf]bfnf] k|of]u ul/G5 . o;/L g} 3/df r'n];L, rSs', lrD6f, 

;/f}Ftf], ;fa]n, rvf{ cflb Hofanx¿ ljleGg sfdsf nflu k|of]u ul/G5g\ . Ogf/af6 kfgL 

lemSg l3gL{sf] k|of]u ul/G5 . 6«sx¿df t];f{] kmNofs /fv]/ ux|f}F ;fdfgx¿ 6«sdf r9fOG5 . 

k]rs;sf dbtn] k]r s:g jf vf]Ng ;lsG5 . o;/L ljleGg sfdnfO{ ;lhnf] agfpg 

ljleGg pks/0fx¿ Jojxf/df NofOG5 .

oL pks/0fx¿sf] agfj6 x]bf{ ;/n b]lvG5 t/ logLx¿sf] k|of]un] s'g} klg sfd l56f] 

5l/tf] / sd ann] k"/f ug{ ;lsG5 . o:tf ;/n agfj6 ePsf pks/0fx¿ g} ;/n oGq x'g\ . 

s'g} klg sfdnfO{ ;lhnf], l56f] / ;'ljwfhgs 9ª\un] ug]{ ;/n agfj6 ePsf pks/0fx¿nfO{ 

;/n oGq (simple machine) elgG5 .

;/n oGq eGgfn] Pp6} dfq pks/0fnfO{ hgfpF5 . l8h]n, sf]Onf cflbsf] k|of]u x'Fb}g . t/ 

hl6n oGq (complex machine) df w]/}cf]6f ;;fgf ;/noGqx¿ ldnfP/ agfOPsf] 

x'G5 . hl6n oGqsf k|To]s kf6{k'hf{x¿ ;/n oGq x'g\ . To;}n] hl6n oGqdf w]/}cf]6f 

;/noGqx¿n] ;+o'St ¿kdf sfo{ u/]sf x'G5g\ .

ljrf/0fLo k|Zg 
tkfO{‘n] 7'nf] 9'ª\uf kN6fpg' k/]df s] k|of]u ug'{x'G5 <

 ;/noGqsf] pkof]lutf

b}lgs hLjgdf ljleGg sfo{ ug{ ;/n oGqsf] k|of]u ul/G5 . o;n] sfo{ ug{ w]/} dbt ub{5 . 

o;nfO{ ;/n oGqsf] pkof]lutf elgG5 . o;sf d'Vo pkof]lutf lgDgfg';f/ 5g\ M

-s_ yf]/} an nufP/ w]/} nf]8 p7fpg ;lsG5 .

-v_ yf]/} ;dodf w]/} sfd ug{ ;lsG5 .

-u_ ;'ljwfo'St tj/n] an nufpg ;lsG5 .
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lrqdf lbOPsf ;/n oGqx¿ klxrfg u/L ltgLx¿sf] gfd / pkof]lutf tflnsfdf eg'{xf];\\ .

 

lrq g= 6.18

j|m=;= ;/n oGqsf] gfd pkof]lutf 

-s_

-v_

s'g} klg sfo{ ug{ ansf] k|of]u ug'{kb{5 . t/ slxn]sfxLF xfdLn] w]/} ansf lj?4df sfo{ 

ug'{kg]{ x'G5 . pbfx/0fsf nflu, 1000 kg hlt lk08 ePsf] 9'ª\uf kN6fpg'kg]{ eof] . xfdL 

PSn}n] Tof] 9'ª\uf kN6fpg ;Sb}gf}F . s'g} ;/n oGqsf] k|of]u u/]df pSt 9'ª\uf ;lhn} 

kN6fpg ;lsG5 . Pp6f nfdf] kmnfdsf] 8G8L jf alnof] sf7nfO{ 9'ª\ufd'lg 3';f/]/ To;sf] 

tn csf]{ ;fgf] 9'ª\uf /fv]/ To; nfdf] 8G8Lsf] csf]{ 5]pdf an nufO{{ tnlt/ bafpFbf 

9'ª\uf kN6G5 . o;/L yf]/} ann] w]/} ansf lj?4 sfo{ ug{ ;lsG5 . 8G8L tn bafpFbf 

9'ª\uf dflylt/ ;b{5 . oxfF k|of]u ul/Psf] 8G8L jf sf7n] sfdnfO{ ;lhnf] agfpg] / ansf] 

lbzf kl/jtg{ ug{ ;xof]u ub{5 .

lrq g= 6.17

sfuh, sk8f sf6\g s}FrLsf] k|of]u ul/G5 . df6f] afn'jf kmfNg ;fa]nsf] k|of]u ul/G5 . 

ulx/f] Ogf/af6 kfgL lemSg l3gL{sf] k|of]u ul/G5 .

lj|mofsnfk 6.14
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Pp6f aflN6gdf s]xL ;fdu|L /fVg'xf];\\ . aflN6gsf] ;dfTg] 7fpFdf 8f]/L afFw]/ s]xL dfly 

p7fpg'xf];\ . ca Pp6f l3gL{sf] k|of]u u/L ;f] 8f]/LnfO{ l3gL{df 3'dfP/ tnaf6 tfg]/ 

aflN6g dfly p7fpg'xf];\ . l3gL{sf] k|of]u ubf{ / gubf{ s] km/s kfpg'eof], pNn]v ug'{xf];\ .

cEof;

1. vfnL 7fpFdf ldNbf] zAb eg'{xf];\ M

an rfn l;wf/]vLo Go"6g ;lhnf] ;/n oGq

-s_ jl/kl/sf j:t'sf] t'ngfdf :yfg kl/jt{g ug]{ j:t'sf] cj:yfnfO{  

cj:yf elgG5 .

;f/+fz

l;wf /]vfdf x'g] rfn l;wf /]vfdf gx'g] rfn

l;wf/]vLo rfn jj|m/]vLo rfn

rfnsf] k|sf/

Concept map 9

sdfgL 

t/fh'

an Go'6ggfKg] pks/0f

ansf] :y
fgfGt

/0f

Ps 7fpFdf nfu]sf] ansf] 
c;/ csf]{ 7fpFdf k'¥ofpg]

j:t'sf] cj:yf 
kl/jt{g ug]{ jf 
ug{ vf]Hg] r]i6f

– rfn pTkGg u/fpg]
– rfndf /x]sf] j:t'nfO{ l:y/ cj:yfdf Nofpg]
– ansf] lbzf kl/jt{g ug]{
– j:t'sf] cfsf/ kl/jt{g ug]{
– j:t'sf] ;fOh kl/jt{g ug]{

PsfO

s] xf] <
c;/

lj|mofsnfk 6.15
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-v_ j:t'sf] cj:yf kl/jt{g ug]{ sf/s tìjnfO{  elgG5 .

-u_ ansf] P;\= cfO{= PsfO  xf] .

-3_ l:y/ j:t'nfO{ rfndf Nofpg  k|of]u ug'{kb{5 .

-ª_ aGb'ssf] uf]nL lg:sFbf x'g] rfn  rfn xf] .

-r_ ;/n oGqn] sfdnfO{  / l56f] agfp‘5g\ .

2. km/s n]Vg'xf];\\ M

-s_ l;wf/]vLo rfn / jj|m/]vLo rfn

-v_ rfn / lj>fd

3. tnsf] k|Zgx¿sf] pQ/ lbg'xf];\ M

-s_ rfn / lj>fd ;fk]lIft s'/f x'g\, s;/L < pbfx/0f;lxt n]Vg'xf];\\ .

-v_ ansf] kl/efiff n]Vg'xf];\\ .

-u_ ansf] c;/nfO{ a'Fbfut ¿kdf n]Vg'xf];\\ .

-3_ ansf] :yfgfGt/0f eg]sf] s] xf], pbfx/0f;lxt n]Vg'xf];\\ .

-ª_ tkfO{‘+n] b]v]sf j:t'sf] rfnx¿dWo] s'g s'g l;wf/]vLo / s'g s'g jj|m/]vLo 

rfn x'g\, pbfx/0f;lxt n]Vg'xf];\\ .

-r_ ann] j:t'sf] cj:yf kl/jt{g ub{5 egL s;/L k'li6 ug{ ;lsG5 < pbfx/0f;lxt 

n]Vg'xf];\\ .

-5_ s'g s'g cf}h/n] ansf] :yfgfGt/0f ug{ ;lsG5 < pbfx/0f;lxt n]Vg'xf];\\ .

-h_ sdfgL t/fh'sf] k|of]u u/L an s;/L gfKg ;lsG5 < lrq;lxt JofVof ug'{xf];\\ .

-em_ tkfO{‘n] 3/df s'rf] nufpFbf ansf] :yfgfGt/0f s;/L x'G5, n]Vg'xf];\\ .

-`_ ;/n oGq eg]sf] s] xf], n]Vg'xf];\\ .

-6_ ;/n oGqsf d'Vo pkof]lutfx¿ a'‘bfut ¿kdf n]Vg'xf];\\ .

-7_ w]/} ulx/f] Ogf/af6 kfgL lemSg l3gL{sf] k|of]u ul/g'sf sf/0fx¿ s] s] x'g\ < 

o;n] sfddf s;/L ;xof]u k'¥ofp‘5, n]Vg'xf];\\ .

4. lgDglnlvt ;/noGqx¿sf] ;kmf lrq agfpg'xf];\ M

-s_ sf]bfnf] -v_ s}FrL -u_ l3gL{ -3_ v's'/L
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Pp6f u'n]nL / d6\ofª\u|f lng'xf];\\ . sf]xL gePsf] v'nf 

7fpFdf u'n]nL tGsfP/ d6\ofª\u|f 5f]8\g'xf];\ . ca tnsf 

k|Zgdf ljrf/ ug'{xf];\\ / lgisif{ lgsfNg'xf];\ M

1. d6\ofª\u|fnfO{ k/;Dd k'¥ofpg s'g zlStsf] k|of]u eof] <

s'g} j:t' rfndf x'G5g\ eg] s'g} l:y/ cj:yfdf x'G5g\ . j:t'sf] rfn jf l:ylt kl/jt{gsf 

sf/0fn] pTkGg x'g] zlStnfO{ oflGqs zlSt elgG5 . oflGqs zlStnfO{ l:ylt zlSt / ult 

zlSt u/L b'O{ efudf afF8\g ;lsG5 M

-s_ l:ylt zlSt (Potential energy)

xfdL b}lgs hLjgdf ljleGg lj|mofsnfk u5f}{‘, h:t} M n]V5f}F, k9\5f}F, v]N5f}F, s'b\5f}F cflb . s] 

nfdf] ;do;Dd vfgf gvfO{sg xfdL oL ;a} sfd ug{ ;S5f}F < cjZo klg ;Sb}gf}F . o:t} 

df]6/, xjfO{hxfh, 6\ofS6/ cflbdf l8h]n, k]6«f]n jf cGo OGwg gxfnLsg rnfpg ;lsG5 

t < cjZo klg ;lsFb}g . ljB't\lagf sDKo'6/, df]afOn, /]l8of], 6]lnlehg, 6]lnkmf]g cflb 

;~rfng ug{ ;lsG5 t, kSs} ;lsFb}g .

xfdL vfgfaf6 zlSt k|fKt u5fF}+{ . l8h]n, k]6«f]n jf cGo OGwgaf6 uf8L, df]6/, xjfO{hxfh 

cflbn] zlSt k|fKt u5{g\ eg] ljB'tLo pks/0fn] ljB't\af6 zlSt k|fKt u5{g\ . zlStn] g} 

sfo{ ug]{ an k|bfg u5{ . To;}n] s'g} klg sfo{ ug{ ;Sg] Ifdtf (capacity) nfO{ zlSt 

(energy) elgG5 . zlStnfO{ h'n (J) PsfOdf gflkG5 .

7.1 zlStsf ¿kx¿ (Forms of energy)

xfd|f] j/k/ ljleGg k|sf/sf sfo{ eO/x]sf x'G5g\ . tL sfo{ ug{ ljleGg ¿kx¿sf zlStsf] 

cfjZostf kb{5 .  oflGqs zlSt, tfk zlSt, Wjlg zlSt, r'DasLo zlSt, k|sfz zlSt, 

ljB't\ zlSt, /f;folgs zlSt, kf/df0fljs zlSt cflb zlStsf ljleGg ¿k 5g\ .

PsfO 7 b}lgs hLjgdf zlSt
(Energy in Daily Life)

lrq g= 7.1

 oflGqs zlSt (Mechanical energy)

lj|mofsnfk 7.1
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tkfO{‘+sf] 3/, l5d]s, ljBfno jf j/k/ l:ylt zlSt ePsf cj:yf s] s] e]6\g'x'G5 < ;"rL 

agfO{ ljBfnodf ;fyLx¿;Fu 5nkmn ug'{xf];\\ .

2. Tof] zlSt sxfFaf6 cfof] <

3. s] k'm6an v]nf8Lsf] v'6\6fn] an lxsf{pFbf klg To:t} zlStsf] k|of]u x'G5 <

4. s] s'g} l:k|ªnfO{ v'DRofpFbf, tGsfpFbf, aª\ofpFbf jf a]bf{ klg o;} k|sf/sf] zlStsf] 

k|of]u x'G5 <

5. s] cUnf] :yfgdf hDdf ul/Psf] kfgL,  9'ª\uf, OF6fdf klg oxL zlSt x'G5 <

xfd|f] xftsf] df+;k]zLdf zlSt x'G5 . pSt zlSt u'n]nLnfO{ tGsfpFbf u'n]nLsf] /a/df 

uP/ ;l~rt x'G5 . o;/L tlGsPsf] /a/df hDdf ePsf] zlStn] d6\ofª\u|fnfO{ k/;Dd 

k'¥ofpF5 . oxL tlGsPsf] /a/df hDdf ePsf] zlStnfO{ l:ylt zlSt (potential energy) 

elgG5 . To:t} u/L k'm6an v]nf8Lsf] v'6\6fsf] df+;k]zLdf ePsf] zlSt v'6\6f p7fpFbf 

l:ylt zlStdf ¿kfGt/0f x'G5 . oxL l:ylt zlStn] lxsf{pFbf an k/;Dd hfG5 . s'g} 

j:t'df To;sf] :yfg jf l:ylt kl/jt{gsf sf/0fn] ;l~rt ePsf] zlStnfO{ l:ylt zlSt 

(potential energy) elgG5 .

lrq g= 7.2

tlGsPsf] /a/df zlSt ;l~rt eP h:t} l:ylt zlSt ljleGg j:t'df ;l~rt x'G5 . cUnf] 

:yfgdf hDdf u/]/ /flvPsf] kfgL, 9'ª\uf, OF6f cflbdf :yfgsf sf/0fn] l:ylt zlSt ;l~rt 

x'G5 . s'g} l:k|ªnfO{ v'DRofpFbf, tGsfpFbf, aª\UofpFbf jf a]bf{ To;sf] l:yltdf kl/jt{g 

x'G5 / l:ylt zlSt ;l~rt x'G5 . bd lbOPsf] 38L, afFwdf hDdf ul/Psf] kfgL cflbdf 

klg l:ylt zlSt x'G5 .

lj|mofsnfk 7.2

-v_ ult zlSt (Kinetic energy)

la:tf/} ˆofFs]sf] an ;dfpg ;lhnf] x'G5 eg] tLj| ultdf ˆofFs]sf] an ;dfpg sl7g 

x'G5 . o;} k|sf/n] ultdf /x]sf] 6]lg; an ;dfpg ;lhnf] x'G5 eg]] lj|ms]6 an ;dfpg 
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Pp6f lj|ms]6 an / Pp6f 6]lg; an lnP/ ;fyL;lxt rp/df hfg'xf];\\ . kfn}kfnf] u/L 

Ps hgfn] lj|ms]6 annfO{ la:tf/} km\ofFSg'xf];\ / csf]{ hgfn] ;dfTg'xf];\ . km]l/ pSt 

lj|ms]6 annfO{ tLj| ultdf ˆofFSg'xf];\ / ;dfTg'xf];\ . 6]lg; annfO{ klg ˆofFSg'xf];\ / 

;dfTg'xf];\ . oL lj|mofsnfk;Fu ;DalGwt tnsf k|Zgdf 5nkmn u/L lgisif{ lgsfNg'xf];\ .

1. la:tf/} ˆofFs]sf] / hf]8n] ˆofFs]sf] lj|ms]6 an ;dfpFbf s] km/s kfpg'eof] <

2. Pp6} ultdf ˆofFs]sf] lj|ms]6 an / 6]lg; an ;dfpFbf s] km/s kfpg'eof] <

lrq g= 7.3

sl7g x'G5 . o;af6 xfdL lgisif{ lgsfNg ;S5f}F ls rfndf ePsf x/]s lk08df zlSt 

x'G5 . pSt zlStnfO{ xfdL ult zlSt eG5f}F . j:t'df x'g] rfnn] ubf{ pTkGg zlStnfO{ ult 

zlSt (kinetic energy) elgG5 . u'l8/x]sf] an, pl8/x]sf] r/f], alu/x]sf] kfgL, alx/x]sf] 

xfjf / u'l8/x]sf] df]6/df x'g] zlSt ult zlStsf pbfx/0f x'g\ .

lj|mofsnfk 7.4

tkfO{‘+sf] 3/, l5d]s, ljBfno jf j/k/ ult zlSt ePsf cj:yf s] s] e]6\g'x'G5, 
;"rL agfO{ sIffsf]7fdf 5nkmn ug'{xf];\\ .

lj|mofsnfk 7.3

 ult zlStnfO{ k|efj kfg]{ sf/sx¿ (Factors affecting kinetic energy)

ljrf/0fLo k|Zg
1. la:tf/} u'8fPsf] / hf]8n] u'8fPsf] ;fOsndWo] s'grflxF leQfdf 7f]lSsFbf rfnsnfO{ 

a9L c;/ knf{ <
2. Pp6} ultdf u'8]sf] ;fOsn / df]6/;fOsndWo] s'grflxF leQfdf 7f]lSsFbf a9L 

c;/ knf{ <
3. cf/gdf kmnfd lk6\bf 7'nf] / ;'gsf u/uxgf agfpFbf ;fgf] 3gsf] k|of]u ul/G5, 

lsg xf]nf <
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3/sf] 5tdf /fv]sf] 6\ofª\sLsf] kfgLdf s'g zlSt x'G5 xf]nf < afy?ddf wf/f] vf]Nbf 

cfpg] pSt 6\ofª\sLsf] kfgLdf s'g zlSt x'G5 < 6]a'ndf /fv]sf] rDrfdf s'g zlSt 

x'G5 < olb pSt rDrf v:of] eg] s'g zlSt x'G5 < o:t} k|sf/sf pbfx/0fsf] ;"rL tof/ 

u/L sIffdf k|:t't ug'{xf];\\ / ult zlSt tyf l:ylt zlSt 5'6\ofpg'xf];\ .

ult zlSt j:t'sf] lk08 / ultdf lge{/ ub{5 . w]/} lk08 ePsf j:t'df w]/} ult zlSt 

x'G5 eg] yf]/} lk08 ePsf j:t'df yf]/} ult zlSt x'G5 . pbfx/0fsf nflu Pp6} ultdf 

ˆofFs]sf] 6]lg; andf eGbf lj|ms]6 andf ult zlSt w]/} x'G5, ;dfg ultdf u'8]sf ;fOsn 

/ df]6/;fOsndWo] df]6/;fOsnsf] ult zlSt w]/} x'G5 . o;} k|sf/n] la:tf/} ˆofFs]sf] 

lj|ms]6 andf eGbf tLj| ultdf ˆofFs]sf] lj|ms]6 andf ult zlSt w]/} x'G5, la:tf/} u'8]sf] 

uf8L 7f]lSsP/ eGbf tLj| ultdf u'8]sf] uf8L 7f]lSsP/ x'g] b'3{6gf w]/} Ifltk"0f{ x'G5 .

lj|mofsnfk 7.5

ljrf/0fLo k|Zgx¿

1. la:tf/} u'8]sf] uf8L / tLj| ultdf u'8]sf] uf8L 7f]lSsFbf s'g a9L Iflt x'G5, lsg <

2. ;fgf] 3geGbf 7'nf] 3gn] ;lhn} 9'ª\uf k'm6fpg ;S5, lsg <

 zlStsf] ¿kfGt/0f (Transformation of energy)

3/sf] 5tdf /fv]sf] 6\ofª\sLsf] kfgL, afFw jf 8\ofddf /fv]sf] kfgL, tfn jf kf]v/Ldf hDdf 

ePsf] kfgL cflbdf l:ylt zlSt x'G5 . olb pSt kfgL aUof] eg] l:ylt zlSt ult zlStdf 

¿kfGt/0f x'G5 . o;/L zlSt Ps ¿kaf6 csf]{ ¿kdf ¿kfGt/0f x'G5 t/ ljgfz x'Fb}g . 

ctM zlSt gt pTkGg x'G5 gt ljgfz x'G5 . o;nfO{ zlSt ;+/If0fsf] l;4fGt (law of 

conservation of energy) elgG5 . 

b}lgs hLjgdf xfdLnfO{ ljleGg ¿kdf zlStsf] cfjZostf kb{5 . slxn] l:ylt zlSt 

rflxG5 eg] slxn] ult zlSt rflxG5 . slxn] k|sfz zlSt rflxG5 eg] slxn] ljB't\ 

zlSt . slxn] r'DasLo zlSt rflxG5 eg] slxn] Wjlg zlSt . To;}n] xfdL;Fu pknAw 

ePsf] zlStnfO{ pks/0fsf ;xfotfn] ¿kfGt/0f u/L rflxPsf] ¿kdf abNg] ub{5f}F . 

o;nfO{ zlStsf] ¿kfGt/0f elgG5 .
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tkfO{‘+sf] 3/, l5d]s jf ljBfnodf kfOg] zlSt ¿kfGt/0f ug]{ pks/0fsf] ;"rL tof/ u/L 

sIffdf k|:t't ug'{xf];\\ . s'g pks/0fn] s'g zlSt ¿kfGt/0f ub{5, 5nkmn ug'{xf];\\ .

pbfx/0fsf nflu ;f]nf/ Kofg]n (Solar Pannel) n] ;f}o{ zlStnfO{ ljB't\ zlStdf ¿kfGt/0f 

ub{5 . lrdn] ljB't\ zlStnfO{ k|sfz zlStdf ¿kfGt/0f ub{5 . lx6/n] ljB't\ zlStnfO{ 

tfk zlStdf ¿kfGt/0f ub{5 . 6r{nfO6n] ljB't\ zlStnfO{ k|sfz zlStdf ¿kfGt/0f 

ub{5 . zlStsf] ¿kfGt/0fnfO{ ˆnf]rf6{df k|:t't ug{ ;lsG5 . h:t} M

8\ofdsf] kfgL → 8\ofdaf6 emf/]sf] kfgL → kfgLn] 6jf{Og rnfpFbf → aQL afNbf

-l:ylt zlSt_ -ult zlSt_ -ljB't\ zlSt_ -k|sfz zlSt_

;f/f+z

sfo{ ug{ ;Sg] 

Ifdtf

rfnn] ubf{ 
pTkGg x'g] zlSt

:yfg jf l:ylt 
kl/jt{gsf sf/0fn] 
;l~rt ePsf] zlSt

tlGsPsf] /a/, tGsfOPsf] u'n]nL, 
v'DRofOPsf] jf tGsfOPsf] jf 
aª\UofOPsf] l:k|ªdf ;l~rt zlSt

u'l8/x]sf] an, pl8/x]sf] r/f], alu/x]sf] 
kfgL, alx/x]sf] xfjf, u'l8/x]sf] df]6/ 
cflbdf ;l~rt zlSt

oflGqs zlSt, tfk zlSt, Wjlg zlSt, r'DasLo zlSt, k|sfz zlSt, ljB't\ zlSt, 
/f;folgs zlSt, kf/df0fljs zlSt cflb

x/]s k|sf/sf] 

sfo{ ug{

h'n

zlSt

ult zlSt l:ylt zlSt

P;\= cfO+{= PsfO
lsg rflxG5 <

¿kx¿

pbfx/0fpbfx/0f

oflGqs zlStsf] k|sf/

s] xf] <

kl/efiff kl/efiff

Concept map 10

lj|mofsnfk 7.6
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cEof;

1. vfnL 7fpFdf ldNg] zAb eg'{xf];\\ M

ult zlSt oflGqs zlSt zlSt jg l:ylt zlSt

-s_ sfo{ ug{ ;Sg] IfdtfnfO{  elgG5 .

-v_ rfn jf l:ylt kl/jt{gsf sf/0fn] pTkGg x'g] zlStnfO{  elgG5 . 

-u_ afFwdf hDdf ePsf] kfgLdf  zlSt x'G5 . 

-3_ u'8]sf] uf8Ldf  zlSt x'G5 . 

2. tn lbOPsf k|Zgsf] ;xL pQ/ 5fGg'xf];\ M

-s_ ult zlSt x'g] cj:yf s'g xf] <

-c_ tGs]sf] l:k|ª -cf_ hd]sf] kfgL

-O_ km'6an xfGg prflnPsf] uf]8f -O{_ pl8/x]sf] r/f]

-v_ tn lbOPsf dWo] s'gdf l:ylt zlSt x'G5 <

-c_ pl8/x]sf] hxfh -cf_ au]sf] kfgL

-O_ v'Dr]sf] l:k|ª -O{_ u'l8/x]sf] uf8L

-u_ zlStsf] SI PsfO s'g xf] <

-c_ jf6 -cf_ h'n -O_ Go'6g -O{_ ;]lN;o;

-3_ zlStsf ;DaGwdf lbOPsfdWo] s'g s'g ljsNk ;xL 5 <

-c_ zlSt ljgfz x'Fb}g .

-cf_ zlSt lgdf{0f x'Fb}g .

-O_ zlSt ¿kfGt/0f x'Fb}g .

-O{_ zlSt ljsf; x'Fb}g .

(i) …cÚ dfq l7s

(ii) …cÚ / …cfÚ b'j} l7s

(iii) …cÚ, …cfÚ / …O{Ú l7s

(iv) ;a} l7s



sIff ^ lj1fg tyf k|ljlw
132

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

-s_ zlSt eg]sf] s] xf] < o;sf] P;\= cfO{= (SI) PsfO n]Vg'xf];\\ .

-v_ oflGqs zlStsf] kl/efiff n]vL o;sf k|sf/ pNNf]v ug'{xf];\\ .

-u_ ult zlSt / l:ylt zlStsf] kl/efiff lbO{ b'O{ b'O{ pbfx/0f n]Vg'xf];\\ .

-3_ ult zlSt s'g s'g sf/sdf lge{/ /xG5 < ;"q;lxt n]Vg'xf];\\ .

-ª_ ult zlSt / l:ylt zlStlar b'O{ km/s n]Vg'xf];\\ . 

-r_ zlSt ¿kfGt/0f eg]sf] s] xf] < zlStsf] ¿kfGt/0f gx'g] eP xfdLnfO{ s] s:tf 

sl7gfO cfOky]{ xf]nfg\ <

-5_ xfdLn] vfg] vfgf klg ;"o{sf] k|sfzsf] ¿kfGt/0fsf] ¿k xf] . o; egfOnfO{ 

ts{;lxt k|:6\ofpg'xf];\ .

-h_ xfdLn] vfgf gvfP klg s]xL ;do;Dd sfd ug{ ;S5f}F t/ nfdf] ;do;Dd 

sfd ug{ ;St}gf}F . oL b'j} 36gfnfO{ zlSt;Fu hf]8]/ JofVof ug'{xf];\\ .
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1. s]xLa]/ 3fddf jf lx6/ cufl8 a:g'xf];\, tkfO{‘+nfO{ s:tf] cg'ej eof] <

2. 3fddf /fv]sf] efF8f] lsg tfT5 < 3fddf ;'sfPsf] l;/s lsg Gofgf] x'G5 <

7.2 tfk (Heat)

udL{ df};ddf xfdL tftf] cg'ej u5f}{+‘ eg] hf8f] df};ddf lr;f] cg'ej u5f}{+‘ . a/km 5'Fbf 

lr;f] x'G5 eg] ttfPsf] kfgL 5'Fbf tftf] x'G5 . lr;f] jf tftf] cg'ej ugf{sf] d'Vo sf/0f 

s] xf]nf, ljrf/ ug'{xf];\\ t Û

lr;f] jf tftf] cg'ej ugf{sf] d'Vo sf/0f tfk xf] . tfk Ps k|sf/sf] zlSt xf] . o;n] 

xfdLnfO{ tftf]kgsf] cg'ej u/fpF5 . o;sf] P;\= cfO{= PsfO h'n xf] . of] tftf] j:t'af6 

lr;f] j:t'df ;5{ . 5fnfeGbf tftf] j:t' 5'Fbf tftf] j:t'af6 xfd|f] 5fnfdf tfk ;5{ / 

xfdLnfO{ tftf] cg'ej x'G5 . o:t} 5fnfeGbf lr;f] j:t' 5'Fbf 5fnfaf6 tfk lr;f] j:t'df 

;5{ / xfdLnfO{ lr;f] cg'ej x'G5 . o; kf7df xfdL ljleGg j:t'sf] tfk zf]if0f ug]{ 

Ifdtfsf af/]df rrf{ ug]{ 5f}F .

              

lrq g= 7.4

lj|mofsnfk 7.7

 tfk zf]if0f (Heat absorption)

lj|mofsnfk 7.7 af6 xfdLnfO{ yfxf x'G5 ls 3fddf jf lx6/ cufl8 a:bf cyjf 3fddf 

;'sfPsf] sk8f nufpFbf xfdLnfO{ tftf] cg'ej x'G5 . 3fddf /fv]sf efF8f 5'Fbf tftf] x'G5 . 

oL ;a} x'g'sf] d'Vo sf/0f xfd|f] z/L/n] tfk zlSt zf]if0f ug'{ xf] . tfk tftf] j:t'af6 lr;f] 

j:t'df ;5{ . To;sf/0f oL j:t' xfd|f] z/L/eGbf tftf] ePsfn] tfk xfd|f] z/L/df ;/]sf] 

cfYyf©©© cfR5'©©©
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Pp6f yfn / Pp6f lunf;df a/fa/L kfgL /fVg'xf];\\ . pSt yfn / 

lunf;nfO{ s]xLa]/ 3fddf /fv]/ cjnf]sg ug'{xf];\\ .

1. s]xL a]/kl5 b'j} kfgLnfO{ ydf]{ld6/sf] ;xfotfn] s'g tftf] 5, 

kQf nufpg'xf];\\ .

2. Pp6f kfgL w]/} tftf] / csf]{ kfgL sd tftf] x'g'sf] sf/0f kQf 

nufpg'xf];\\ .

lunf; …sÚ df tftf] kfgL / lunf; …vÚ df lr;f] kfgL lng'xf];\ . Pp6f ydf]{ld6/sf] k|of]u 

u/L ltgLx¿sf] tfkj|md gfk]/ l6kf]6 ug'{xf];\ . b'j} lunf;sf] kfgLnfO{ t];|f] lunf; …uÚ 

/fv]/ ld;fpg'xf];\ / ca ld>0f kfgLsf] tfkj|md gfKg'xf];\ . tnsf k|Zgx¿df 5nkmn u/L 

lgisif{ lgsfNg'xf];\ M

1. ld;fPsf] kfgL klxnfsf] tftf] kfgLeGbf lr;f] 5 ls tftf] < 

2. ld;fPsf] kfgL klxnfsf] lr;f] kfgLeGbf lr;f] 5 ls tftf] <

3. s'g lunf;sf] kfgLn] tfk 5f]8\of] xf]nf / s'g lunf;sf] kfgLn] tfk lnof] xf]nf <

4. tfk lbg] / tfk lng] k|lj|mof slxn];Dd /xG5, xf]nf <

xf] . j:t'n] cfˆgf] jl/kl/ ePsf tftf j:t'af6 tfk zlSt u|x0f ug]{ k|lj|mofnfO{ tfk zf]if0f 

(heat absorbtion) elgG5 . ;a} j:t'sf] tfk zf]if0f Ifdtf Pp6} x'Fb}g . o:tf] Ifdtf 

ljleGg sf/sdf lge{/ u5{ .

lrq g= 7.5

lj|mofsnfk 7.8

lj|mofsnfk 7.9

 tfk zf]if0f Ifdtf lge{/ ug]{ sf/sx¿ (Factors affecting absorbtion 
of heat)

j:t'sf] tfk zf]if0f Ifdtf d'Vo ¿kdf j:t'sf] ;txsf] If]qkmn / o;sf] /ªdf lge{/ u5{ .

1. j:t'sf] ;txsf] If]qkmn (surface area of the object)

lgisif{ M Yffndf /fv]sf] kfgLsf] ;txsf] If]qkmn w]/} ePsfn] lunf;df /fv]sf] kfgLeGbf 

tftf] x'G5 . 



lj1fg tyf k|ljlw sIff ^
135

Pp6f sfnf] /ªsf] / csf]{ pq} ;fOhsf] ;]tf] /ªsf] sk8f lng'xf];\\ . b'j}nfO{ cnu cnu 

b'O{cf]6f ydf]{ld6/df a]/]/ ;dfg ;dosf nflu 3fddf /fVg'xf];\\ . s]xL ;dokl5 s'g /ªsf] 

sk8fdf /fv]sf] ydf]{ld6/df tfkj|md w]/} 5, cjnf]sg ug'{xf];\\ .

glthf M sfnf] /ªsf] sk8fdf a]l/Psf] ydf]{ld6/df tfkj|md w]/} x'G5 .

ljrf/0fLo k|Zg

lj|mofsnfk 7.10 sf cfwf/df tnsf k|Zgdfly ljrf/ ug'{xf];\\ M

;f]nf/ lx6/sf] ;txdf lsg sfnf] /ª kf]t]sf] xf]nf < o:t} 3fddf a:bf z/L/sf] cGo 

efueGbf skfn lsg a9L tfT5 <

sfnf] /ªsf j:t'df tfkzf]if0f Ifdtf w]/} x'G5 eg] ;]tf] /ªsf j:t'df tfkzf]if0f Ifdtf sd 

x'G5 . o;} sf/0fn] udL{ x'g] 7fpFdf k|foM ;]tf] /ªsf sk8f nufOG5 eg] hf8f] x'g] 7fpFdf 

sfnf] jf uf9f /ªsf sk8f nufpg' pko'St x'G5 . o:t} k|sf/n] ;"o{af6 cfpg] k|sfznfO{ 

w]/} zf]if0f u/f];\ eg]/ ;f]nf/ lx6/sf] ;txdf sfnf] /ª kf]ltPsf] x'G5 . vfgf ksfpFbf 

l56f] kfsf];\ / OGwgsf] klg art xf];\ eg]/ k|foM vfgf ksfpg] efF8fsf] aflx/L lkFw sfnf] 

agfOPsf] x'G5 .

ljrf/0fLo k|Zg

lj|mofsnfk 7.9 sf] cfwf/df tnsf k|Zgdfly ljrf/ ug'{xf];\\ M

1. lr;f jf wf]Psf n'uf ;'sfpg lsg lkFmhfP/ /flvG5 < 

2. la:s'g ;'sfpFbf lsg lkFmhfOPsf] xf]nf < 

3. ;f]nf/ lx6/sf] ;tx lsg 7'nf] agfPsf] xf]nf < 

4. kfgL ttfpg] jf eft ksfpg] efF8fsf] tNnf] efu lsg rf}8f agfPsf] xf]nf <

5. cfuf] jf lx6/ tfKbf xft d'7L gkf/L lsg cf}Fnf lkFmhfOPsf]] xf]nf < 

lgisif{M j:t'sf] tfkzf]if0f ug]{ Ifdtf p;sf] ;txsf] If]qkmn a9\bf a9\5 / 36\bf 36\5 .

2. j:t'sf] /ª (Colour of the object)

lj|mofsnfk 7.10
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b}lgs hLjgdf pkof]u ePsf pbfx/0f ;ª\sng u/L sfnf] j:t'n] w]/} tfk zf]if0f u5{ / 

;]tf] j:t'n] sd tfk zf]if0f u5{ eGg] tYosf] ;"rL tof/ ug'{xf];\\ . pSt ;"rLnfO{ sIffdf 

k|:t't u/L 5nkmn ug'{xf];\\ .

;f/f+z

Ps k|sf/sf] zlSt xf] 
h;n] xfdLnfO{ tftf]kgsf] 
cg'ej u/fpF5 .

j:t'sf] ;txsf]
If]qkmn / j:t'sf] /ª

lr;f] j:t'n] cfˆgf] 
jl/kl/ ePsf tftf 
j:t'af6 tfk zlSt 
u|x0f ug]{ k|lj|mof

tftf] j:t'af6 

lr;f] j:t'df

h"n (J)

tfk

SI PsfO
stf k|;f/0f x'G5 <

tfkzf]if0f

j:t'n] zf]if0f ug]{ tfk 
s]df e/ k5{ <

s] xf] <

Concept map 11

lj|mofsnfk 7.11

cEof;

1. vfnL 7fpFdf tn lbOPsf ldNg] zAb eg'{xf];\\ M 

sd zlSt h'n guGo w]/}

-s_ tfksf] P;\= cfO{= PsfO  xf] .

-v_ tfk Ps k|sf/sf]  xf] .

-u_ w]/} If]qkmndf tfkzf]if0f  x'G5 .

-3_ ;]tf] /ªsf j:t'n] tfkzf]if0f  u5{ .

2. l7s jf a]l7s 5'6\ofpg'xf];\ M

-s_ 5fnfeGbf tftf] j:t' 5'Fbf tftf] j:t'af6 xfd|f] 5fnfdf tfk ;5{ .

-v_ 5fnfeGbf lr;f] j:t' 5'Fbf lr;f] j:t'af6 5fnfdf tfk ;5{ . 

-u_ If]qkmn a9fpFbf tfkzf]if0f Ifdtf a9\5 . 

-3_ sfnf] /ªsf j:t'df tfkzf]if0f Ifdtf sd x'G5 . 
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3. tn lbOPsf k|Zgsf] ;xL ljsNk 5fGg'xf];\ M

-s_ tn lbOPsfdWo] tfk ;g]{ l7s tl/sf s'g xf] <

-c_ lr;f]af6 tftf]df -cf_ tftf]af6 lr;f]df

-O_ a9L lr;f]af6 sd lr;f]df -O{_ a9L tftf]af6 sd tftf]df

-v_ tfksf] zf]if0f Ifdtf s'g /ªdf ;aeGbf w]/} x'G5 <

-c_ /ftf] /ªdf -cf_ ;]tf] /ªdf

-O_ sfnf] /ªdf -O{_ xl/of] /ªdf

-u_ rsf]{ 3fddf sfnf] /ªsf] sk8f nufpFbf w]/} kf]Ng'sf] sf/0f s] xf] <

-c_ tfk k|zf/0f l56f] x'gfn] -cf_ tfksf] zf]if0f w]/} x'gfn]

-O_ tfk zf]if0f sd x'gfn] -O{_ tfksf] k/fjt{g w]/} x'gfn]

-3_ lr;f jf wf]Psf n'uf lsg lkFmhfP/ /flvG5 < 

-c_ kfgL tsf{pg -cf_ tfksf] zf]if0f w]/} u/]/ ;'sfpg

-O_ ;kmf eof] ls ePg x]g{ -O{_ ;a}nfO{ b]vfpg

4. sf/0f n]Vg'xf];\\ M

-s_ hf8f] df};ddf cf]9\g] / cf]5\ofpg] sk8f 3fddf lkmFhfP/ ;'sfOG5 .

-v_ udL{df sfnf] /ªsf sk8f nufpg'eGbf ;]tf] /ªsf sk8f nufpg' cf/fdbfoL x'G5 .

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

-s_ b}lgs hLjgdf tfksf] dxìj pNn]v ug'{xf];\\ .

-v_ tfk zf]if0f eg]sf] s] xf] < of] s'g s'g s'/fdf lge{/ ub{5 <

-u_ tfk zf]if0f Ifdtf / j:t'sf] /ªlar s:tf] ;DaGw 5 < tkfO{‘n] b]v] hfg]sf] 

pbfx/0f klg n]Vg'xf];\ . 

-3_ j:t'sf] ;txsf] If]qkmn a9\bf tfk zf]if0f Ifdtf klg a9\5 eGg] tYosf] 

b}lgs hLjg;Fu ;DalGwt Pp6f pbfx/0fsf] JofVof ug'{xf];\\ . 

-ª_ udL{ df};ddf s:tf /ªsf n'uf nufpFbf zLtn xf]nf / hf8f] df};ddf 

s:tf /ªsf n'uf nufP/ 3fddf a:bf Gofgf] xf]nf < 
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7.3 k|sfz (Light)

ljBfno hfFbf af6fdf xfdL 3/, uf8L, ?v, hgfj/ cflb b]V5f}F . ljleGg /ª ePsf km"n 

klg b]V5f}F . s] sf/0fn] ubf{ oL j:t' b]Vg ;Dej ePsf] xf]nf, 5nkmn u/f}F .

lbgdf xfd|f] jl/kl/ ePsf ;a} j:t' ;"o{af6 cfPsf] k|sfzsf sf/0fn] ubf{ b]lvPsf 

x'g\ . To;} u/L /ftdf xfd|f] jl/kl/ ePsf ;a} j:t' aQLaf6 cfPsf] k|sfzsf sf/0fn] 

b]lvPsf x'g\ . ha pHofnf] j:t'sf] k|sfz s'g} j:t'df 7f]lSsP/ xfd|f] cfFvflt/ cfpF5, 

tadfq pSt j:t' b]lvG5 . To;sf/0f xfd|f] j/k/sf j:t' b]Vg k|sfz rflxG5 . 

k|sfz zlStsf] Ps ¿k xf], h;n] xfdLnfO{ xfd|f] j/k/ ePsf j:t' b]Vg dbt u5{ . 

 k|sfzsf] k|;f/0f (Transmission of light)

s] k|sfz Ps :yfgaf6 csf]{ :yfgdf 

;/]sf] b]Vg'ePsf] 5 < ;"o{af6 

k[YjL;Dd k|sfz s;/L cfOk'U5 

xf]nf < 5nkmn ug'{xf];\\ .

k|sfz Ps :yfgaf6 csf]{ :yfgdf 

;/]/ hfG5 . ;"o{af6 ;b}{ cfPsf] 

k|sfz k[YjL;Dd cfOk'U5 . k|sfz 

Ps ;]s]G8df nueu tLg nfv 

lsnf]ld6/ 6f9f;Dd ;g{ ;S5 . o;/L k|sfzsf ;|f]taf6 k|sfz Ps 7fpFaf6 csf]{ 

7fpFdf ;g]{ k|lj|mofnfO{ k|sfzsf] k|;f/0f elgG5 .

lrq g= 7.6

 k|sfzsf] l;wf/]vLo k|;f/0f (Rectilinear propagation of light)

laxfgsf] ;dodf em\Øfnsf] dl;gf] Kjfnaf6 sf]7fdf l5g]{ 3fdnfO{ lgofn]/ x]g'{xf];\ . pSt 

k|sfz;Fu} xfjfdf ePsf w'nfsf s0fx¿ b]lvG5g\ . s] o;/L cfpg] k|sfz l;wf eP/ 

cfPsf] x'G5 < To:t} /ftsf] ;dodf 6r{nfO6 cfsfzlt/ kmsf{P/ la:tf/} 3'dfpg'ePsf] 

5 < oL b'j} pbfx/0faf6 k|sfz l;wf af6fdf dfq k|;f/0f x'G5 eGg] s'/f :ki6 x'G5 .
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sf8{af]8{ k]k/sf a/fa/ ;fOhsf tLgcf]6f 6'j|mf lng'xf];\\ . ;a}sf lardf Pp6f ;fgf] Kjfn 

agfpg'xf];\ . logLx¿nfO{ lrqdf b]vfPh:t} u/L 6]a'ndf 7f8f] kf/L pEofpg'xf];\ .

lrq g= 7.8

lrq g= 7.7

lj|mofsnfk 7.13

Pp6f nueu cfwf ld6/ nfdf] sfnf] Knfl:6ssf] kfOksf] 6'j|mf lng'xf];\\ . 6]a'ndf Pp6f 

d}gaQL afn]/ /fVg'xf];\\ . ca lrqdf b]vfPh:t} u/L kfOksf] csf]{ 5]paf6 d}gaQLnfO{ 

x]g{'xf];\ . s] d}gaQL b]lvG5 <

ca To; kfOknfO{ aª\Uofpg'xf];\ . k]ml/ klxn] h:t} d}gaQLnfO{ x]g'{xf];\ . s] clxn] d}gaQL 

b]lvG5 < of] cj:yfdf d}gaQL b]lvFb}g . o;af6 :ki6 x'G5 ls afª\uf] kfOkaf6 k|sfz k|;f/0f 

x'Fb}g . ctM k|sfz ;w}F l;wf af6fdf dfq k|;f/0f x'G5 .

lrq g= 7.7

lj|mofsnfk 7.12
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oL ;a} sf8{af]8{sf] Kjfn l;wf x'g] u/L a/fa/ prfOdf k/]sf] x'g'kb{5 .  Psflt/sf] 5]pdf 

Kjfn l;wf x'g] u/L aln/x]sf] d}gaQL /fVg'xf];\\ . csf]{ 5]plt/sf] Kjfnaf6 aln/x]sf] 

d}gaQL x]g'{xf];\ . s] d}gaQL b]lvof] < s'g} Ps sf8{af]8{nfO{ yf]/} bfofF jf afofF ;f/]/ k'gM 

x]g'{xf];\ . s] d}g aQL b]lvof] <

1. s'g cj:yfdf d}gaQL b]lvof] / s'g cj:yfdf d}gaQL b]lvPg <

2. o;f] x'g'sf] sf/0f s] xf]nf, 5nkmn ug'{xf];\\ .

b}lgs hLjgdf b]v]sf k|sfzsf ;|f]tx¿af6 lgl:sPsf] k|sfzdf of] lgod s;/L nfu' 
x'G5 <

slxn]sfxLF xfdLnfO{ k|sfzsf ;|f]tx¿af6 lgl:sPsf] k|sfz afª\uf] /]vfdf uPh:tf] e|d 

x'G5, h:t} M aNaaf6 lgl:sPsf] k|sfz, 6r{nfO6af6 lgl:sPsf] k|sfz cflb . k|sfz 

afª\uf] /]vfdf k|;f/0f x'Fb}g . of] ;|f]taf6 h'g lbzfdf lg:sG5 ;f]xL lbzfdf l;wf k|zf/0f 

x'G5 .

 k|sfzsf] ls/0f (Ray of light)

xfdLn] /ftsf] ;dodf 6r{nfO6 afn]/ lxF8\bf 6f9f;Dd k|sfz uPsf] b]v]sf 5f}F < To;} 

u/L /ftdf uf8Ln] aQL afn]/ u'8\bf 6f9f;Dd k|sfz uPsf] b]v]sf 5f}F, xf]nf . o;/L uPsf] 

k|sfznfO{ ls/0f k'~h (beam of light) elgG5 . ls/0fk'~hsf] ;a}eGbf ;fgf] c+znfO{ 

ls/0f (ray) elgG5 . o;nfO{ l;wf /]vfn] hgfOG5 . jf:tjdf k|sfz l;wf hfg] ePsfn] 

o;nfO{ l;wf/]vfn] hgfOg] u/]sf] xf] . k|sfz h'g lbzfdf uO/x]sf] 5, To;tkm{ jf0f lrx\g 

/flvG5 .

 ls/0f ls/0f k'~h ls/0f k'~h

lrq g= 7.9
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lrq g= 7.10 lkgxf]n Sofd]/f

j:t'sf 6'Kkfaf6 uPsf] k|sfzsf] ls/0f Sofd]/fsf] lkgxf]naf6 k|j]z ubf{ l;wf hfg] 

ePsfn] kbf{sf] tNnf] efudf kb{5 . j:t'sf] tNnf] efuaf6 cfPsf] k|sfz lkgxf]naf6 l;wf 

sfnf] / afSnf] sfuhsf] Pp6f s]xL ;fgf] / csf]{ s]xL 7'nf] 9'ª\u|f agfpg'xf];\ . 9'ª\u|f 

agfpFbf ;fgf] 9'ª\u|f 7'nf] 9'ª\u|fdf ;lhn} l5g]{ x'g'k5{ . ;fgf] 9'ª\u|fsf] Psflt/ 6]«l;ª k]k/ 

6fF;]/ aGb ug'{xf];\\ . 7'nf] 9'ª\u|fsf] Psflt/ sfnf] sfuh 6fF;]/ aGb ug'{xf];\\ . pSt sfnf] 

sfuhsf lardf lkgn] Pp6f ;fgf] Kjfn agfpg'xf];\ . 6]«l;ª k]k/ 6fF;]sf] 5]plt/af6 

;fgf] 9'ª\u|fnfO{ 7'nf] 9'ª\u|fdf l5/fpg'xf];\ . o;/L lkgxf]n Sofd]/f tof/ x'G5 .

 lkgxf]n Sofd]/f (Pinhole camera)

cfs[lt

d}gaQL

lkgxf]n

lj|mofsnfk 7.14

ca 7'nf] 9'ª\u|fsf] sfnf] sfuhdf agfPsf] KjfnnfO{ ?v, dflg;, 3/ cflblt/ kmsf{P/ 

;fgf] 9'ª\u|fsf] v'nf 5]plt/af6 x]g'{xf];\ . tL j:t'sf] pN6f] cfs[lt 6]«l;ª k]k/df b]lvG5 . 

oxfF 6]«l;ª k]k/n] kbf{sf] sfd ub{5 .

olb ;fgf] 9'ª\u|fnfO{ cfkm"lt/ s]xL tfg]df cfs[ltsf] prfO a9\5 / leq ws]n]df prfO 

36\5 . of] cfs[lt k|sfz l;wf /]vfdf hfg] ePsfn] ag]sf] xf] .

cfs[lt aGgsf nflu k|sfz sxfFaf6 cfof] xf]nf <

 lkgxf]n Sofd]/fsf sfo{ljlw
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leQfsf cufl8 6]a'ndf Pp6f ;fgf] es'G8f]] /fVg'xf];\\ . ca Pp6f 6r{nfO6 afn]/ To;sf] 

k|sfz ;fgf] es'G8fdf kfg'{xf];\ . To;sf] 5fof leQfdf b]lvg] 5 . 6r{nfO6sf] k|sfz 

es'G8fn] 5]s]sf] x'gfn] h'g efudf k|sfz k'u]g To; efudf 5fof b]lvG5 .

hfFbf kbf{sf] dflyNnf] efudf kb{5 . j:t'sf] cGo efuaf6 cfpg] k|sfz klg lkgxf]naf6 

l;wf k|j]z u/L kbf{df kb{5 . o;/L kbf{df j:t'sf] cfs[lt aGb5 . o; k|of]uaf6 k|sfz 

;w}F l;wf /]vf eP/ k|;f/0f x'G5 eGg] s'/f k|dfl0ft x'G5 .

kl/of]hgf sfo{
sf6'{gsf] aS; jf afSnf] k]k/sf] k|of]u u/L lkgxf]n Sofd]/f agfpg'xf];\ . pSt Sofd]/fnfO{ 

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

lj|mofsnfk 7.15

 5fof (Shadow)

3fd nfu]sf] ;dodf rp/df pleFbf 3fd nfu]sf] csf]{lt/ hldgdf xfd|f] 5fof b]lvG5 . 3/, 

hgfj/, ?v cflbn] klg k|sfz 5]lsPdf To;sf ljk/Lt efudf To;sf] 5fof b]lvG5 . 

5fof lsg / s;/L aG5 xf]nf, ljrf/ ug'{xf];\\ M

jf:tjdf j:t' kf/bz{s, cw{kf/bz{s / ckf/bz{s x'G5g\ . kf/bz{s j:t'af6 k|sfz ;lhn} 

l5g]{ ePsfn] o;af6 5fof aGb}g . ckf/bz{s j:t'af6 k|sfz gl5g]{ ePsfn] To;sf] 5fof 

aGb5 . To;}n] s'g} klg ckf/bz{s j:t'nfO{ k|sfzsf] ;|f]tsf cufl8 /fv]df k5fl8lt/ 

To;sf] 5fof aGb5 .

 5fofsf k|sf/

5fof b'O{ k|sf/sf x'G5g\, tL x'g\ M ;3g 5fof (umbra) / lj/n 5fof (penumbra) 

olb k|sfz k"0f{ ¿kdf 5]lsPdf ;3g 5fof aGb5 eg] cf+lzs ¿kdf 5]lsPdf la/n 5fof 

aGb5 .

5fofsf] ;fOh j:t' / k|sfzsf] ;|f]tsf] b'/Ldf e/ kb{5 . k|sfz 5]Sg] j:t' / 5fof aGg] kbf{ 

jf leQfsf] b'/Ldf klg e/ kb{5 . olb j:t'nfO{ kbf{ jf leQfaf6 k|sfzsf] ;|f]tlt/ nu]df 
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ljBfno nfu]sf] lbg laxfgsf] k|fy{gfcufl8 3fddf pleP/ cfˆgf] 5fofsf] nDafO / lbzf 

x]g'{xf];\ . ca tkfO{‘+ plePsf] 7fpF / 5fofsf] nDafOnfO{ lrx\g nufpg'xf];\\ . lbpF;f]sf] 

vfhfsf] ;dodf ;f]xL :yfgdf pleP/ cfˆgf] 5fofsf] nDafO / lbzf cjnf]sg ug'{xf];\\ . 

a]n'sf 5'6\6L ePkl5 k'gM ;f]xL :yfgdf pleP/ cfˆgf] 5fofsf] nDafO / lbzf x]g'{xf];\ . 

tkfO{‘+sf] 5fofsf] nDafO / lbzfdf s] cGt/ kfpg'eof] < csf]{ lbg sIffdf 5nkmn 

ug'xf];\ .

lrq g= 7.12

ljBfnosf] k|of]uzfnf jf Pp6f s]f7fdf ;a} em\ofn 9f]sf aGbu/L cFWof/f] agfpg'xf];\ . 

6]a'ndf Pp6f d}gaQL jf aQL afNg'xf];\ . ca lrqdf b]vfPh:t} tkfO{‘sf] xftsf cf}Fnf, 

xTs]nfaf6 s's'/sf] 6fpsf], pl8/x]sf] r/f cflbsf] cfs[lt emNsg] 5fof agfpg'xf];\ .

lrq g= 7.11

5fofsf] ;fOh a9\5 . k|sfzsf] ;|f]tnfO{ k|sfz 5]Sg] j:t'lt/ n}hfFbf klg 5fofsf] ;fOh 

a9\5 . o;/L g} k|sfz 5]Sg] j:t'nfO{ kbf{lt/ jf leQflt/ n}hfFbf 5fofsf] ;fOh 36\5 . 

k|sfzsf] ;|f]tnfO{ 6f9f nu]df klg 5fof ;fgf] x'G5 .

lj|mofsnfk 7.16

lj|mofsnfk 7.17
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labfsf] lbg Pp6f sf7sf] c8\ofpg ldNg] 20 ;]=ld=nfdf] 6'j|mf lng'xf];\\ . laxfg 3fd 

nfu]kl5 pSt 6'j|mfnfO{ cfFugdf sf8{af]8{ la5\ofP/ To;dfly 5fof aGg] u/L v8f 

ug{'xf];\\ . o;/L b]lvg] 5fofsf] 6'Kkfdf k|To]s 306fdf sndn] lrx\g nufpg'xf];\\ . pSt 

5fofsf] nDafO klg gfk]/ tn lbOP h:t} tflnsf agfO{ eg'{xf];\\ M

;do 8 ah] 9 ah] 10 ah] 11 ah] 12 ah] 1 ah] 2 ah] 3 ah] 4 ah] 5 ah]
nDafO ======== ======= ======== ======== ======== ======== ======== ======== ======== =======

-c_ ;do;Fu} 5fofsf] nDafO, lbzf / :yfgdf s:tf] kl/jt{g e]l6of], atfpg'xf];\ .

-cf_ s] 5fofsf] nDafO / :yfg x]/]/ ;do cg'dfg ug{ ;lsG5 < sIffdf lzIfssf] 

;xof]udf 5nkmn ug'{xf];\\ .

s] tkfO{‘+nfO{ yfxf 5, w]/} jif{ klxn] 38Lsf] cfljisf/ gePsf a]nf lbgsf] ;do s;/L yfxf 

kfOGYof] < s'g pks/0fsf ;xfotfaf6 xfd|f k'vf{n] ;do yfxf kfpFy] <

ljleGg k|sf/sf 38Lsf] cfljisf/ x'g'eGbf klxn] ;dosf] hfgsf/L yfxf kfpg k|of]u ul/g] 

;fwf/0f pks/0fsf] gfd ;g8fon xf] . o;af6 aGg] 5fofsf] nDafO / 5fofsf] lbzfaf6 

;do kQf nufOGYof] .

lrq g= 7.13 ;g8fon

ljrf/0fLo k|Zg
1. s] cFWof/f]df pleFbf 5fof aG5 <
2. k|sfz l;wf /]vfdf hfg'sf] ;6\6f afª\uf]l6ª\uf] hfg] eP 5fof aGg] lyof] ls lyPg 

xf]nf, lsg <

 ;g8fon (Sundial)

lj|mofsnfk 7.18
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Pp6f sf7sf] n6\7Lsf] ;xfotfn] ;g8fon agfpg'xf];\ . pSt ;g8fonnfO{ 3fd nfUg] 

7fpFdf /fVg'xf];\\ . ;g8fonaf6 aGg] 5fofsf] nDafO / 5fofsf] lbzf lrx\g nufO{{ ;do 

kQf nufpg'xf];\\ .

lrq g= 7.14

1. lbgsf] s'g ;dosf] 5fof nfdf] / s'g ;dosf] 5fof 5f]6f] x'G5 <

2. o; lj|mofsnfksf cfwf/df laxfg, lbpF;f] / a]n'sf xfd|f] 5fofsf] lbzf tyf ;fOh 

km]l/g'sf sf/0f atfpg'xf];\ . 

3. cFWof/fdf /flvPsf j:t'sf jl/kl/ aQL 3'dfpFbf j:t'sf] 5fofdf s] kl/jt{g x'G5 < 

j:t' / aQLsf] b'/L abNbf s] x'G5, cWoog ug'{xf];\\ . 

;f/f+z

1. k|sfz zlStsf] Ps ¿k xf], h;n] j:t'x¿ b]Vg dbt u5{ . 

2. k|sfz Ps 7fpFaf6 csf]{ 7fpFdf l;wf hfG5 . 

3. ls/0fk'~hsf] ;a}eGbf ;fgf] c+znfO{ ls/0f elgG5 . 

4. k|sfz l;wf hfG5 eGg] l;4fGtdf lkgxf]n Sofd]/f agfOG5 . 

5. lkgxf]n Sofd]/f s'g} n]G;sf] k|of]ulagf dl;gf] Kjfnaf6 k|sfz k7fO{ 6«]l;ª 

k]k/df cfs[lt agfpg] lgs} ;fdfGo lsl;dsf] Sofd]/f xf] .

6. ckf/bz{s j:t'af6 k|sfz gl5g]{ ePsfn] To;sf] 5fof aGb5 . 

7. 5fof ;3g 5fof / lj/n 5fof u/L b'O{ k|sf/sf x'G5g\ . 

8. 5fofsf] cfsf/ j:t' / k|sfzsf] ;|f]tsf] b'/Ldf e/ kb{5 . 

lj|mofsnfk 7.19
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1. vfnL 7fpFdf ldNg] zAb eg'{xf];\\ M

ls/0f l;wf 5fof kbf{ 58\s]

-s_ k|sfz s]jn  /]vfdf dfq hfG5 . 

-v_ ls/0fk'~hsf] ;fgf] c+znfO{  elgG5 . 

-u_ ckf/b{zs j:t'af6 k|sfz gl5g]{ ePsfn] To;sf] k5fl8  b]lvG5 .

-3_ lkgxf]n Sofd]/fdf 6«]l;ª k]k/n] sf] sfd ub{5 . 

2. lbOPsf ljsNkdWo]af6 ;xL pQ/ 5fGg'xf];\ M 

-s_ k|sfzsf] k|;f/0f s;/L x'G5 <

-c_ afª\uf] -cf_ l;wf -O_ 58\s] -O{_ afª\uf] / l;wf b'j} 

-v_ 5fof aGg lgDglnlvtdWo] s'g cfjZos 5}g <

-c_ k|sfz -cf_ kbf{ -O_ kf/bz{s j:t' -O{_ ckf/bz{s j:t'

-u_ k|sfzsf] ;fgf] c+znfO{ s] elgG5 <

-c_ ls/0f -cf_ ls/0f k'~h -O_ 5fof -O{_ cfs[lt 

-3_ lkgxf]n Sofd]/fdf j:t'sf] cfs[lt s:tf] b]lvG5 <

-c_ ;'N6f] -cf_ pN6f] -O_ 7f8f] -O{_ t];f]{

-ª_ 5fofsf] ;fOh s'g cj:yfdf 7'nf] agfpg ;lsG5 < 

-c_ ;|f]tnfO{ j:t'sf] glhs nu]/

-cf_ j:t'nfO{ ;|f]tsf] glhs nu]/

-O_ kbf{nfO{ j:t'sf] glhs nu]/

-O{_ …cÚ / …cfÚ b'j}

3. km/s 5'6\ofpg'xf];\ M 

-s_ ls/0f / ls/0f k'~h 

-v_ ;3g 5fof / lj/n 5fof

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

-s_ 5fof eg]sf] s] xf] < 5fof slt k|sf/sf] x'G5 < ;fFem / lbpF;f] 5fofsf] nDafO 

lsg km/s kb{5 <

-v_ k|sfz l;wf /]vfdf dfq k|;f/0f x'G5 eGg] s'/fnfO{ lrq;lxt JofVof ug'{xf];\\ .

-u_ s] xfdL lagf n]G; klg Sofd]/f agfpg ;S5f}F < o; Sofd]/fsf] gfd s] xf] <

-3_ k|sfz l;wf /]vfdf dfq k|;f/0f x'G5 eg] lkgxf]n Sofd]/fdf j:t'sf] cfs[lt 

lsg pN6f] b]lvG5 <

-ª_ aNa afNbf o;sf] rf/} lbzfdf pHofnf] x'G5 . k|sfz l;wf /]vfdf dfq k|;f/0f 

x'G5 eGg] tYosf cfwf/df of] s;/L ;Dej eof] < ljrf/ k|:t't ug'{xf];\\ .

-r_ vfnL afs;df ldNg] s'/f n]vL rf6{ k"/f ug'{xf];\\ M

1.

2. 3.

4.

5.

k|sfz

5fof s;/L aG5 <

lsg rflxG5 <
s] xf] <

s:tf] /]vfdf k|;f/0f x'G5 <

k|dfl0ft ug{ s'g lj|mofsnfk ug]{ <



sIff ^ lj1fg tyf k|ljlw
148

Pp6f nfdf] 8f]/LnfO{ b'O{ hgf ;fyL ldn]/ tGsfpg'xf];\ . pSt 8f]/Lsf] Ps 5]paf6 la:tf/} 

em6\sf/]/ cjnf]sg ug'{xf];\\ .

lrq g= 7.15

1. 8f]/Lsf] Ps 5]paf6 la:tf/} em6\sfbf{ s] b]lvG5 <

Wjlg s] xf] < Wjlg s;/L pTkGg x'G5 < of] xfd|f] sfg;Dd s;/L k'U5, 5nkmn u/f}F . 

Wjlg Ps k|sf/sf] zlSt xf] . of] j:t'sf] sDkgaf6 t/ª\usf ¿kdf pTkGg x'G5 . pSt 

t/ª\u xfd|f] sfg;Dd k'U5 . xfdL b}lgs hLjgdf ljleGg k|sf/sf Wjlg ;'G5f}F . oLdWo] s]xL 

Wjlg xfdLnfO{ cfjZos k5{g\ eg] s]xL cgfjZos x'G5g\ . s]xL Wjlg xfdLnfO{ dg k5{g\ 

eg] s]xL xfdLnfO{ dg kb}{gg\ .

7.4 Wjlg (Sound)

lj|mofsnfk 7.20

 t/ª\u (Wave)

zfGt kfgLdf 9'ª\uf ˆofFs]kl5 kfgLsf] ;txdf tn / dfly ub}{ lsgf/lt/ lxFl8/x]sf h:t} 

u/L 5fn b]lvG5g\, o;nfO{ xfdL t/ª\u eGb5f}F . oL t/ª\u rf/}lt/ k}mlnPsf] b]lvG5 . 

t/ª\u km}lnFb} hfFbf kfgL eg] hxfFsf] txLF /lx/xG5 . o;} k|sf/n] tGs]sf] 8f]/Lsf] Ps 

5]paf6 em6\sfbf{ klg t/ª\u pTkGg x'G5 . pSt t/ª\u j|mda4 ¿kdf tndfly x'Fb} csf]{ 
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Pp6f l:6nsf] yfn / rDrf Nofpg'xf];\ . rDrfn] yfnnfO{ la:tf/} 

lxsf{P/ cjnf]sg ug'{xf];\\ .

1. s] rDrfn] lxsf{pFbf yfndf sDkg pTkGg x'G5 <

2. s] yfndf sDkg pTkGg ePkl5 cfjfh cfpF5 <

3. pSt yfnnfO{ xftn] 5'Fbf sDkg cfpF5 ls /f]lsG5 <

4. s] o:t} k|sf/sf lj|mofsnfk dfbn, lutf/, 3G6L cflbdf 

klg ug{ ;lsG5 <

5]p;Dd k|;f/0f ePsf] b]lvG5 . o;k|sf/ s'g} j:t' sDkg x'Fbf dfWoddf zlSt k|;f/0f x'g] 

k|lj|mofnfO{ t/ª\u elgG5 .

lj|mofsnfk 7.21

lrq g= 7.16

 Wjlgsf ;|f]t (Sources of sound)

dflysf lj|mofsnfkaf6 hfgsf/L k|fKt x'G5 ls yfnsf] sDkgaf6 xfjfdf t/ª\u pTkGg 

x'G5 . pSt t/ª\u Wjlgsf ¿kdf xfjfaf6 xfd|f] sfg;Dd cfOk'U5 . o;sf/0f Wjlgsf 

nflu rflxg] d'Vo lrh eg]sf] j:t'sf] sDkg xf] . Wjlg 7f];, t/n / UofF; tLg} dfWoddf 

k|zf/0f x'G5 . pSt Wjlg t/ª\usf ¿kdf 7f];, t/n jf UofF;sf dfWodaf6 Ps 7fpFaf6 

csf]{ 7fpF;Dd k'U5 . h'g j:t'af6 Wjlg pTkGg x'G5, pSt j:t'nfO{ Wjlgsf ;|f]t elgG5 . 

dfbn, lutf/, 3G6L, afF;'/L cflb Wjlgsf ;|f]t x'g\ .

 afF;'/L 3G6L dfbn lutf/

lrq g= 7.17
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Pp6f nfdf] l:k|ª Nofpg'xf];\ . pSt l:k|ªnfO{ tGsfP/ b'O{ hgfn] b'j} 5]pdf ;dfTg'xf];\ . 

l:k|ªsf] Ps5]paf6 la:tf/} lxsf{P/ cjnf]sg ug'{xf];\\ .

1. s] Ps 5]paf6 lxsf{pFbf l:k|ªdf t/ª\u pTkGg x'G5 <

2. s] pSt t/ª\u Ps 5]paf6 csf]{ 5]p;Dd k'U5 <

3. o;/L t/ª\u k|;f/0f x'Fbf l:k|ªsf rSsflarsf] b'/L s:tf] b]lvG5 <

lrq g= 7.18

dflysf lj|mofsnfkdf l:k|ªsf] Ps 5]paf6 lxsf{pFbf l:k|ªsf rSsf bfofFFafofF u/L sDkg 

pTkGg u5{g\ . pSt sDkg Ps 5]paf6 csf]{ 5]p;Dd k'U5 / k/fjt{g kl5 zlSt k'gM kms]{/ 

klxn]sf] 5]plt/ cfpF5 . o;/L sDkg x'Fbf l:k|ªsf rSsf s]xL 7fpFdf vfFlbPsf / s]xL 

7fpFdf km's]sf b]lvG5g\ . l:k|ªdf sDkg x'Fbf sDkg k|;f/0fsf] lbzf / rSsfsf] sDkgsf] 

vfFlbPsf] km's]sf]

lj|mofsnfk 7.22

 Wjlg t/ª\usf] pTklQ (Origin of sound wave)

yfndf sDkg x'Fbf o;n] cfˆgf] jl/kl/ ePsf] xfjfnfO{ cufl8 k5fl8 (to and fro) ws]n]/ 

t/ª\u pTkGg u5{ eGg] s'/f dflysf] lj|mofsnfk 7.21 af6 yfxf kfpg ;lsG5 . of] t/ª\u 

xfjfsf] Pp6f s0faf6 csf]{ s0f x'Fb} xfd|f sfg;Dd cfOk'U5 / xfdL Wjlgsf ¿kdf ;'G5f}F . 

To;sf/0f Wjlg t/ª\u pTkGg x'g j:t'df sDkg / j:t'sf] jl/kl/ dfWod x'g cfjZos 

k5{ . j:t'df sDkg t eof] t/ jl/kl/ s'g} dfWod 5}g eg] klg Wjlg t/ª\u pTkGg x'Fb}g 

/ xfdL klg ;'Gb}gf}F .

 Wjlg t/ª\usf] k|;f/0f (Propagation of sound wave)
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lbzf Pp6} x'G5 . o:tf] k|sf/sf] t/ª\unfO{ nª\luRo'l8gn t/ª\u (longitudinal wave) 

elgG5 .

dflysf lj|mofsnfk h:t} Wjlg t/ª\u klg 7f];, t/n / UofF;sf c0f'af6 Ps 7fpFb]lv 

csf]{ 7fpF;Dd k'U5 . o; k|lj|mofnfO{ Wjlg t/ª\usf] k|;f/0f elgG5 . Wjlg t/ª\u klg 

nª\luRo'l8gn t/ª\u ePsfn] dfWodsf s0fsf] sDkgsf] lbzf / Wjlg t/ª\usf] k|;f/0fsf] 

lbzf Pp6} x'G5 . Wjlg t/ª\u klg Wjlg ;|f]tsf] rf/}lt/ k|;f/0f x'G5 .

 Wjlg t/ª\u k|;f/0fsf] k|lj|mof (Process of sound wave propagation)

Wjlg k|;f/0f x'g 7f];, t/n jf UofF; dfWodsf] cfjZostf k5{ . s'g} kbfy{ gePsf] 

z"Go 7fpFaf6 Wjlg k|;f/0f x'g ;Sb}g . 7f];, t/n jf UofF; kbfy{sf c0f' nx/} ldn]/ 

/x]sf x'G5g\ . ha s'g} j:t'df sDkg x'G5, o;n] glhssf] dfWodsf] c0f'nfO{ ws]N5 / 

To; c0f'n] csf]{ c0f'nfO{ ws]N5 . o;/L Psn] csf{nfO{ ws]Nbf dfWodsf c0f'x¿ slxn] 

cufl8 a9\5g\ eg] slxn] k5fl8 x6\5g\ . cufl8 / k5fl8 ubf{ c0f' vfFlbg] / k'mSg] lj|mof 

x'G5 . o;/L dfWodsf c0f' slxn] vfFlbg] / slxn] k'mSg] x'Fb} Wjlg t/ª\usf] k|;f/0f x'G5 .

lrq g= 7.19

 ljleGg dfWoddf Wjlg t/ª\usf] k|;f/0f (Propagation of sound wave 
in different media)

Wjlg k|;f/0f x'g 7f];, t/n jf UofF; dfWodsf] cfjZostf k5{ t/ ljleGg dfWoddf 

Wjlgsf] j]u km/s km/s x'G5 . 

7f]; dfWoddf Wjlgsf] k|;f/0f (Propagation of sound wave in solid medium)

7f]; j:t'df c0f'x¿ Pscsf{;Fu w]/} glhs x'G5g\ . olb s'g} j:t'df sDkg eof] eg] pSt 

sDkgn] 7f]; j:t'sf] c0f'nfO{ wSsf lbG5 . pSt c0f'n] cfˆgf] j/k/sf ;a} c0f'nfO{ wSsf 
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Ps aflN6g kfgL, Pp6f l:6nsf] yfn / Pp6f rDrf Nofpg'xf];\ . kfgLsf] aflN6gleq 

yfnnfO{ rDrfn] la:tf/} lxsf{P/ aflx/ cfjfh ;'Gg'xf];\ . Wjlg aflx/ ;'lgG5 ls ;'lgFb}g, 

5nkmn ug'{xf];\\ .

1. dflysf lj|mofsnfksf cfwf/df kfgLleq a:g] 

hgfj/n] aflx/sf] cfjfh ;'G5g\ ls ;'Gb}gg\, 5nkmn 

ug'{xf];\\ .

leQfsf] Ps 5]pdf Ps hgfn] sfg c8\ofpg'xf];\ . csf]{ 5]paf6 csf]{ JolStn] la:tf/} 

s'g} j:t'n] sf]g'{xf];\ . ca Wjlg ;'lgG5 ls ;'lgFb}g, 5nkmn ug'{xf];\\ .

o; lj|mofsnfkaf6 xfdLnfO{ yfxf x'G5 ls 

7f]; j:t'af6 Wjlg k|;f/0f x'G5 . 

1. dflysf lj|mofsnfksf cfwf/df 3/leq 

a:g] dflg;n] 3/aflx/sf] cfjfh ;'G5g\ 

ls ;'Gb}gg\, 5nkmn ug'{xf];\\ .

lbG5 . To;}n] t/ª\u l56\6} Pp6f c0f'af6 csf]{ c0f'df k|;f/0f x'G5 . ctM 7f]; j:t'df 

Wjlgsf] k|;f/0f ;a}eGbf l56f] x'G5 .

lj|mofsnfk 7.24

lrq g= 7.20

 t/n dfWoddf Wjlg t/ª\usf] k|;f/0f (Propagation of sound wave 
in liquid medium)

lj|mofsnfk 7.23

t/n kbfy{df c0f'x¿ s]xL v's'nf x'G5g\ . v's'nf x'g] ePsfn] Pp6f c0f'nfO{ wSsf lbFbf 

;f] c0f' csf]{ c0f'df 7f]lSsg s]xL ;do nfU5 . To;sf/0fn] Wjlgsf] k|zf/0f 7f]; dfWoddf 

eGbf t/n dfWoddf l9nf] x'G5 .

lrq g= 7.21
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s] z"Go jf xfjf gePsf 7fpFdf Wjlg k|;f/0f x'G5 <

Wjlg k|;f/0f x'g 7f];, t/n jf UofF; dfWodsf] cfjZostf kb{5 . ;"o{ / k[YjLlarsf] 7'nf] 

7fpFdf z"Gotf ePsfn] ;"o{df x'g] 7'nf 7'nf lj:kmf]6sf cfjfh xfdLsxfF cfOk'Ub}gg\ . o:t} 

k|sf/n] rGb|dfsf] ;txdf xfjf gePsfn] s'/fsfgL ug{ ljz]if k|sf/sf] pks/0flagf ;Dej 

xF'b}g .

;f/f+z

1. s'g} j:t' sDkg x'Fbf dfWoddf zlSt k|zf/0f x'g] k|lj|mofnfO{ t/ª\u elgG5 .

2. Wjlg pTkGg ug]{ j:t'nfO{ Wjlgsf] ;|f]t elgG5 .

3. Wjlg t/ª\u 7f];, t/n / UofF; dfWodsf c0f'af6 Ps 7fpFb]lv csf]{ 7fpF;Dd k'Ug] 

k|lj|mofnfO{ Wjlg t/ª\usf] k|;f/0f elgG5 .

4. Wjlg k|;f/0f x'g 7f];, t/n jf UofF; dfWodsf] cfjZostf kb{5 t/ ljleGg 

dfWoddf Wjlgsf] k|;f/0f b/ km/s km/s x'G5 . 

5. 7f]; j:t'df Wjlgsf] k|;f/0f ;a}eGbf l56f] x'G5 . Wjlgsf] k|zf/0f 7f]; dfWoddf eGbf 

t/n dfWoddf 9nf] x'G5 . o;} u/L Wjlgsf] k|zf/0f 7f]; / t/n dfWoddf eGbf UofF; 

dfWoddf lgs} l9nf] x'G5 .

6. z"Go 7fpFdf Wjlg k|;f/0f xF'b}g .

 UofF; dfWoddf Wjlg t/ª\usf] k|;f/0f (Propagation of sound wave 
in gas medium)

UofF; kbfy{sf c0f'x¿ w]/} v's'nf x'G5g\ . v's'nf x'g] ePsfn] Pp6f c0f'nfO{ wSsf lbFbf 

;f] c0f' csf]{ c0f'df 7f]lSsg 7f]; / t/n dfWoddf eGbf w]/} ;do nfU5 . To;sf/0fn] 

Wjlgsf] k|;f/0f 7f]; / t/n dfWoddf eGbf UofF; dfWoddf lgs} l9nf] x'G5 .

s] tkfO{‘+nfO{ yfxf 5 <

l:6ndf Wjlgsf] j]u nueu 5200 m/s x'G5, kfgLdf Wjlgsf] j]u nueu 1500 m/s x'G5 

eg] xfjfdf Wjlgsf] j]u nueu 332 m/s x'G5 .
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1. vfnL 7fpFdf ldNg] zAb eg'{xf];\\ M

7f]; z"Go Wjlgsf ;|f]t Wjlg t/n

-s_ j:t'df sDkg x'Fbf dfWoddf  pTkGg x'G5 .

-v_ Wjlg  dfWoddf ;a}eGbf l56f] k|;f/0f x'G5 .

-u_ Wjlg  7fpFdf k|;f/0f xF'b}g .

-3_ Wjlg pTkGg ug]{ j:t'nfO{  elgG5 .

2. tn lbOPsf dWo]af6 ;xL ljsNk 5fGg'xf];\ M

-s_ lbOPsf dWo] s'g 7fpFdf Wjlgsf] j]u ;a}eGbf w]/} x'G5 <

-c_ 7f]; -cf_ t/n

-O_ UofF; -O{_ 7f]; / UofF;

-v_ Wjlgsf] ult xfjfdf slt x'G5 <

-c_ nueu 332 m/s -cf_ nueu 5200 m/s

-O_ nueu 1500 m/s -O{_ nueu 1000 m/s

-u_ Wjlg pTkGg ug]{ j:t'nfO{ s] elgG5 <

-c_ Wjlgsf] ¿k -cf_ Wjlgsf] dfWod

-O_ Wjlgsf] cj:yf -O{_ Wjlgsf] ;|f]t 

-3_ Wjlg k|;f/0fsf] ultsf nflu s'g j|md ;xL xf] <

-c_ t/n > 7f]; > UofF; -cf_ UofF; > 7f]; > t/n

-O_ t/n > UofF; > 7f]; -O{_ 7f]; > t/n > UofF;

3. sf/0f lbg'xf];\ M

-s_ rGb|dfdf ;fyL;Fu s'/fsfgL ug{ ljz]if k|sf/sf pks/0f k|of]u ug'{k5{ .

-v_ Wjlgsf] j]u 7f];df ;a}eGbf a9L x'G5 .

-u_ Wjlgsf] j]u UofF;df ;a}eGbf sd x'G5 .

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

-s_ t/ª\u eg]sf] s] xf] < of] s;/L pTkGg x'G5 < 

-v_ Wjlg t/ª\usf] pTklQ / k|;f/0f k|lj|mofnfO{ lrq;lxt JofVof ug'{xf];\\ .

-u_ 7f];, t/n / UofF; dfWoddf Wjlg k|;f/0f x'Fbf s] s:tf ;dfgtf / leGgtf 

kfpg ;lsG5 <

-3_ xfdLn] cfsfzdf lah'nL rDs]sf] s]xLa]/kl5 dfq u8\ofªu'8'ª ;'G5f}F . o;f] 

x'g'sf] sf/0f s] xf] <

-ª_ olb tkfO{‘n] sIffsf] ;a}eGbf nfdf] leQfsf] Ps 5]pdf sfg yfKg'eof] / csf]{ 

5]pdf tkfO{‘sf] ;fyLn] sfF6Ln] la:tf/} leQfdf lxsf{pg'eof] . ;fy} csf]{ k6s 

leQfdf sfg g/fvL cfjfh ;'Gg] k|of; ug'{eof] eg] oL b'j} lj|mofsnfksf] 

s'g cj:yfdf cfjfh ;'lgG5 xf]nf / lsg < Wjlg k|;f/0fsf cfwf/df JofVof 

ug'{xf];\\ . 

-r_ vfnL sf]7f k"/f ug'{xf];\ M

 

1.

2. 3.

4.

Wjlg

s] xf] <

k|zf/0f x'g] 
dfWodx¿

;|f]t

k|zf/0f k|lj|mof

zAbfy{

¿kfGt/0f M kl/jt{g

;+/If0f ug'{ M hf]ufpg'

9'ª\u|f] M b'j}tk{m v'nf ePsf] a]ngfsf/ vf]j|mf] j:t'

6«]l;ª k]k/ M gS;f jf lrq sf]g{] kf/bzL{ sfuh
sDkg M ysf{O

z"Go M 7f];, t/n jf UofF; s'g} dfWod gePsf] cj:yf
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s:tf] j:t'nfO{ xfdL r'Das eG5f}F < s'g} j:t' r'Das xf] jf xf]Og, s;/L kQf nufpg 
;lsG5 < sIffdf 5nkmn u/f}F . 

PsfO 8 ljB't\ / r'DasTj
(Electricity and Magnetism)

 U cfsf/sf] r'Das 58 r'Das r'DasLo sDkf;

lrq g= 8.1

36gf k9f}F / hfgf}F

w]/} jif{ klxn] DofUg]; gfdsf] e]8fuf]7fnf kmnfdsf] sfF6L ePsf h'Qf nufP/ e]]8f r/fpg 

uPsf lyP . lxF8\b} hfFbf cs:dft\ pgsf] h'Qf e'OFdf 6fFl;of] . w]/} an nufP klg h'Qf 

lgsfNg ;s]gg\ . cflv/ lsg o:tf] eof] eg]/ vf]hL ub}{ hfFbf pSt 7fpFdf r'Das ePsf 

sf/0fn] pSt h'Qf 6fFl;Psf] /x]5 . o;/L r'Das kQf nfUof] h;n] r'DasLo j:t' -kmnfd_ 

nfO{ cfsif{0f ubf]{ /x]5 eGg] s'/f klg kQf nfu]sf] lyof] .

kmnfdsf] w'nf], lsnf jf lkgx¿nfO{ cfkm"lt/ tfGg] j:t'nfO{ r'Das elgG5 . r'Dasdf 

Ps k|sf/sf] cfsif{0f ug]{ zlSt x'G5, h;nfO{ r'DasLo zlSt elgG5 . r'DasLo zlStsf 

sf/0fn] g} o;n] sltko j:t'nfO{ cfk"mlt/ cfsif{0f ub{5 . o;/L r'Dasn] cfk"mlt/ 

cfsif{0f ug]{ j:t'nfO{ r'DasLo j:t' elgG5 . /]l8of], 6]lnkmf]g, ljB't\ df]6/, 6«flGh:6/, 

dfOj|mf]kmf]g, kª\vf, l:ks/, h]g]/]6/ cflbdf r'Dassf] k|of]u x'G5 . 
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lj|mofsnfk 8.1 sf] kl/0ffdnfO{ cjnf]sg ubf{ Pp6} r'Dassf] 

klg ljleGg 7fpFdf zlSt cnu cnu x'G5 eGg] s'/f yfxf 

x'G5 . dflysf] lj|mofsnfk ubf{ olb r'DasnfO{ kmnfdsf] w'nf] 

glhs lng] xf] eg] r'Dassf b'j} 5]plt/ kmnfdsf] w'nf] w]/} 

hDdf ePsf] b]lvG5 t/ lar efudf sd hDdf ePsf] b]lvG5 . To;sf/0f r'Dassf] lar 

efudf eGbf b'j} 5]plt/ r'DasLo zlSt w]/} x'G5 . o;nfO{ w'|j elgG5 . r'Dasdf pQ/L / 

blIf0fL u/L b'O{ w|'jx¿ x'G5g\ .

Pp6f 58 r'Das, kmnfdsf] w'nf] / Pp6f ;]tf] k]k/ 

Nofpg'xf];\ . r'DasnfO{ k]k/d'lg l7slar efudf 

/fv]/ k]k/dfly kmnfdsf] w'nf] 5s{g'xf];\ . ca 

r'Dasn] sxfF;Dd /x]sf] kmnfdsf] w'nf] cfkm"lt/ 

tfG5 < cjnf]sg ug'{xf];\\ .

1. r'Dassf] s'g efudf kmnfdsf] w'nf] w]/} 

hDdf ePsf] b]lvG5 <

2. r'Dasn] kmnfdsf] ;a} w'nf] cfkm"lt/ tfGg ;Sof] t <

 r'DasLo If]q (Magnetic field)

lrq g= 8.2

lj|mofsnfk 8.1

;a} r'Dassf] r'DasLo j:t'nfO{ tfGg] cfcfˆgf] Ifdtf x'G5 . lglZrt If]qeGbf aflx/ 

r'Dassf] zlStsf] k|efj x'Fb}g . r'Dassf] jl/kl/ hlt If]q;Dd r'Dasn] kmnfdsf] w'nf] jf 

r'DasLo j:t'nfO{ cfkm"lt/ tfGg ;S5, ToxfF;Ddsf] If]qnfO{ r'DasLo If]q elgG5 . ctM 

s'g} r'Dassf] jl/kl/sf] If]q hxfF;Dd r'Dassf] c;/ cg'ej ug{ ;lsG5 pSt If]qnfO{ 

r'DasLo If]q elgG5 . zlStzfnL r'Dassf] r'DasLo If]q 6f9f;Dd x'G5 eg] sdhf]/ 

r'Dassf] r'DasLo If]q glhs;Dd dfq x'G5 .

 r'DasLo w'|jx¿ (Magnetic poles)

lrq g= 8.3
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Pp6f r'DasLo j:t' -kmnfdsf] kftf jf lsnf_ nfO{ 6]a'ndfly /fVg'xf];\\ . Pp6f :yfoL 

58 r'Dassf] pQ/L w|'jn] pSt r'DasLo j:t'nfO{ Ps 5]paf6 :kz{ u/]/ csf]{ 5]p;Dd 

k'¥ofpg'xf];\ . csf]{ 5]pdf k'u]kl5 r'DasnfO{ p7fO{ klxn]s} 7fpFdf /fv]/ k'gM /u8\g'xf];\ . 

o;/L s]xL a]/ /u8]kl5 r'DasLo j:t' r'Das aG5 . r'Dassf] h'g w'|j r'DasLo j:t'sf] 

h'g 5]paf6 p7fOG5, Tof] 5]pdf ljk/Lt w'|j pTkGg x'G5 .

lrq g= 8.4

1. s] of] ljlw k|of]u u/L lsnf, lkg, An]8 cflb j:t'nfO{ r'Das agfpg ;lsG5 <

lj|mofsnfk 8.1 / dfly plNnlvt sfo{nfO{ k'gM bf]xf]¥ofpg'xf];\ / r'Dassf] r'DasLo 

zlSt lardf eGbf w'|jdf w]/} x'G5 eGg] s'/f b]vfpg] lrq sf]g'{xf];\ .

lj|mofsnfk 8.2

 r'Das agfpg] ljlwx¿ (Methods of making magnet)

r'Das agfpg] w]/} ljlw 5g\ . r'Das agfpg r'DasLo j:t'x¿nfO{ dfq k|of]u ul/G5 . 

cr'DasLo j:t'nfO{ r'Das agfpg ;lsFb}g . ljleGg k|sf/sf r'DasLo j:t'dWo] kmnfd 

/ O:kftnfO{ w]/} h;f] r'Das agfpg k|of]u ul/G5 . o;/L aGg] r'DasnfO{ s[lqd r'Das 

elgG5 . r'DasLo j:t'af6 s[lqd r'Das agfpg] s]xL ljlw lgDgfg';f/ 5g\ M

-s_ /u8\g] ljlw (Stroking method)

-v_ ljB'tLo ljlw (Electrical method)

 /u8\g] ljlw (Stroking method)

r'DasLo j:t'nfO{ :yfoL r'Dasn] /u8]/ r'Das agfpg ;lsG5 . o;/L r'Das agfpg] 

ljlw klg w]/} k|sf/sf 5g\ . tLdWo] :yfoL r'Dasn] r'DasLo j:t'nfO{ Psf]xf]/f] lbzfdf 

/u8]/ r'Das agfpg] ljlw tn lbOPsf] 5 .

lj|mofsnfk 8.3
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Pp6f kmnfdsf] lsnf / nueu Ps ld6/ hlt nfdf] s'rfnsn] 9fs]sf] (insulated) 

tfdfsf] tf/ Nofpg'xf];\ . kmnfdsf] lsnfdf tfdfsf] tf/n] nueu 80 b]lv 100 kmGsf;Dd 

Ps} lbzfaf6 a]g'{xf];\ . o;/L Ps} lbzfaf6 a]l/;s]kl5 pSt tf/sf b'O{ 5]pnfO{ ;]nsf 

b'O{cf]6f w'|j;Fu hf]8\g'xf];\ . pSt kmnfdsf] lsnfnfO{ r'DasLo j:t' h:t} kmnfdsf] w'nf], 

lkg, lsnf, An]8 cflbsf] glhs nu]/ x]g'{xf];\ .

lrq g= 8.5

1. s] pSt kmnfdsf] lsnfn] kmnfdsf] w'nf], lkg, lsnf, cflbnfO{ cfsif{0f u5{ <

2. kmnfdsf] lsnfsf] jl/kl/ a]l/Psf] tf/sf] kmGsfsf] ;ª\Vof 36fpFbf jf a9fpFbf 

pSt ljB't\ r'Dassf] zlStdf s] kl/jt{g cfpF5 <

3. lsnfsf] jl/kl/ a]l/Psf] tf/sf] kmGsfsf] ;ª\Vof l:y/ /fvL ljB't\ ;]nsf] 

;ª\Vof a9fpFbf jf 36fpFbf pSt ljB't\ r'Dassf] zlStdf s] kl/jt{g cfpF5 <

4. a]l/Psf] tf/sf] Pp6f 6'KkfnfO{ ;]naf6 5'6\ofpFbf pSt ljB't\ r'Dasdf s] 

kl/jt{g cfpF5 <

lj|mofsnfk 8.3 af6 xfdLn] yfxf kfpF5f}F ls :yfoL r'Dasn] r'DasLo j:t'nfO{ Psf]xf]/f] 

lbzfdf /u8]/ r'Das agfpg ;lsG5 .

lj|mofsnfk 8.4

 ljB'tLo ljlw (Electrical method)

ljB't\sf] dbtn] klg r'Das agfpg ;lsG5 eGg] s'/f lj|mofsnfk 8.4 af6 yfxf x'G5 . 

ljB't\sf] k|of]u u/L agfOPsf] r'Das nfO{ ljB't\ r'Das elgG5 . o:tf] r'Das c:yfoL 

x'G5 . cfjZos k/] ljB't\ k|jfx u/]/ ljB't\ r'Das agfOG5 eg] cfjZos gk/] ljB't\ k|jfx 

/f]s]/ ljB't\ r'Dassf] r'DasTj x6fpg ;lsG5 . o;/L r'Das agfpFbf ljB'tsf] ;|f]tsf] 

¿kdf 3/df jf ljBfnodf h8fg ul/Psf] nfOgsf] k|of]uaf6 r'Das aGb}g .
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tkfO{‘+sf] 3/df s] s:tf ljB't\ r'Das k|of]u ePsf pks/0fx¿ k|of]u eO/x]sf 5g\, 

cfkmF}n] x]/]/, vf]h]/ / cfˆgf cleefjsnfO{ ;f]w]/ ;"rL tof/ ug'{xf];\\ .

;f/f+z

r'Das
r'Dasn] cfˆgf] 

k|efj b]vfpg ;Sg] 
If]q

pQ/L / blIf0fL w|'j

/u8\g] ljlw ljB't\ kª\vf, ljB't\ 
df]6/, ljB't\ 3G6L 

cflbdf

pkof]u

r'DasLo If]qr'DasLo w'|j

r'Das agfpg] ljlw

Ifdtf a9fpg s] ug]{ <

ljB'tLo ljlw

tf/sf] kmGsfsf] ;ª\Vof a9fpg], 
;]nsf] ;ª\Vof a9fpg]

Concept map 12

 ljB't\ r'Dassf] Ifdtf kl/jt{g (Change in magnetic strength of 
an electromagnet)

ljB't\ r'Dassf] IfdtfnfO{ cfjZostfcg';f/ 36a9 ug{ ;lsG5 . olb tf/sf] kmGsfsf] 

;ª\Vof a9fOof] eg] ljB't\ r'DasLo Ifdtf a9\5 eg] kmGsfsf] ;ª\Vof 36fOof] eg] 

r'DasLo Ifdtf klg 36\\5 . o;} k|sf/n] ;]nsf] ;ª\Vof a9fOof] eg] ljB't\ r'Dassf] Ifdtf 

a9\5 eg] ;]nsf] ;ª\Vof 36fOof] eg] ljB't\ r'DasLo Ifdtf 36\5 . 

 ljB't\ r'Dassf] pkof]lutf (Use of electromagent)

lj|mofsnfk 8.5

ljB't\ r'Dassf] k|of]u ljB't\ kª\vf, ljB't\ df]6/, ljB't\ 3G6L cflbdf x'G5 .
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ljB't\sf] cfjZostf s] s]df x'G5 < tkfO{‘n] ljB't\af6 rNg] s:tf s:tf pks/0f 

b]Vg'ePsf] 5 < sIffdf 5nkmn ug'{xf];\\ . xfd|f] b}lgs hLjgdf ljleGg sfo{x¿ ug{ ljB't\sf] 

cfjZostf kb{5 . vfgf ksfpg, cfO/g ug{, n'uf w'g, sf]7fnfO{ pHofnf] kfg{ lah'nL 

aQLsf] cfjZostf k5{ . 6]lnkmf]g, 6]lnlehg, /]l8of], sDKo'6/, lx6/, cfO/g, ljB't\ df]6/, 

Po/ slG8;g cflb pks/0fx¿ klg ljB't\af6} ;~rfng x'G5g\ . cfhef]ln w]/} pBf]]u 

/ sf/vfgf klg ljB't\af6} ;~rfng ePsf 5g\ . o;sf/0f cfw'lgs o'udf ljB't\ clt 

cfjZos zlStsf] ;|f]t dflgG5 .

8.2 ljB't\ (Electricity)

 ljB't\sf ;|f]tx¿ (Sources of electricity)

ljB't\ ljleGg tl/sfaf6 pTkfbg ug{ ;lsG5 . tLdWo] ;]n, kmf]6f] ;]n, 8fOgfdf], h]g]/]6/ 

cflb k|d'v ¿kn] ljB't\ pTkfbg ug]{ pks/0f x'g\ . ljB't\ pTkfbg ug]{ pks/0fnfO{ 

ljB''t\sf ;|f]t elgG5 .

 8«fO{ ;]n kmf]6f] ;]n 8fOgfdf] h]g]/]6/

lrq g= 8.6

 ;]n (Cell)

tkfO{‘+n] 6r{nfO6, /]l8of] cflbdf ;]n k|of]u u/]sf] b]Vg'ePsf] 5 < o;n] s;/L sfd u5{ 

xf]nf, 5nkmn ug'{xf];\\ . ;]nn] /f;folgs zlStnfO{ ljB't\ zlStdf ¿kfGt/0f u5{ . pSt 

ljB't\ zlStnfO{ pks/0fsf] ;xfotfdf k|sfz, tfk, Wjlg cflb zlStdf ¿kfGt/0f ul/G5 .
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;fjwfgLM ;fwf/0f ;]ndf ;Nk\mo'l/s cDn (sulphuric acid) sf] k|of]u ul/Psfn] lzIfssf] 

lgu/fgL / ;xof]u lagf o;df sfd ug'{x'Fb}g .

Pp6f las/ jf sfFrsf] lunf;, Pp6f tfdfsf] kftf, Pp6f h:tf kftf, tfdfsf] tf/sf 
b'O{cf]6f 6'j|mf, lkmSsf ;Nk\mo'l/s cDn / Pp6f 6r{nfO6sf] aNa Nofpg'xf];\ . lzIfssf] 
lgu/fgL / ;xof]udf las/df cfwfhlt lkmSsf ;Nk\mo'l/s cDn (dilute sulphuric 
acid) /fVg'xf];\\ . ca lkmSsf cDn /flvPsf] las/df

Pp6f tfdfsf] kftf / csf]{ h:tfsf] kftf 

8'afpg'xf];\ . tL kftfnfO{ ;'rfns tf/n] 

hf]8]/ pSt tf/nfO{ aNa;Fu hf]8]/ cjnf]sg 

ug'{xf];\\ .

1. s] o;/L ag]sf] ;+/rgfaf6 aNa aN5 <

2. s] o; ;]naf6 nfdf] ;do;Dd ljB't\ 

pTkfbg ug{ ;lsG5 <

3. s] pSt ;]nnfO{ Ps 7fpFaf6 csf]{ 

7fpF;Dd n}hfg ;xh 5 <

;fwf/0f ;]nn] /f;folgs zlStnfO{ ljB't\ zlStdf ¿kfGt/0f u/L ljB't\ pTkfbg u5{ . o; 

;]ndf ;Nk\mo'l/s cDn k|of]u u/]sfn] Ps 7fpFaf6 csf]{ 7fpF n}hfg ;xh x'Fb}g . o;af6 

w]/} ljB't\ pTkfbg ug{ ;lsFb}g . of] ;]n nfdf] ;do;Dd k|of]u ug{ klg ;lsFb}g . o;sf/0f 

xfd|f] b}lgs k|of]usf nflu of] ;]n sd pkof]uL 5 .

+ -tfdf h:tf

lkmSsf ;Nˆo'l/s cDn
lrq g= 8.7

aNj :jLr

 ;fwf/0f ;]n (Simple Cell)

xfdLn] 8«fO;]n t b]v]s} 5f}F . o;sf] k|of]u 6r{nfO6, /]l8of], leQ] 38L cflbdf ul/G5 . 

s] tkfO{‘+n] ;fwf/0f ;]n b]Vg'ePsf] 5 < o;sf] agfj6 s:tf] x'G5 < o;n] s;/L ljB't\ 

pTkfbg u5{, 5nkmn u/f}F .

lj|mofsnfk 8.6
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lrqdf lbPh:t} Pp6f 8«fO{ ;]n, tfdfsf] 

tf/, l:jr / aNanfO{ hf]8\g'xf];\ . o;/L 

ag]sf] ;+/rgfsf] l:jr lyr]/ aNa aN5 

ls aNb}g, x]g'{xf];\ . ca l:jrnfO{ v'nf 

u/L k'gM aNanfO{ x]g'{xf];\ .

1. l:jr lyRbf aNa aN5 t/ l:jr 

v'nf ubf{ aNa aNb}g, lsg <

2. o; ;+/rgfdf 8«fO;]n, tfdfsf] tf/, l:jr / aNasf] sfd s] xf] <

Pp6f sfutLdf tfdf / h:tfsf] kftf 

s]xL b'/Ldf uf8\g'xf];\ . ca tfdfsf] tf/ / 

UofNefgf]ld6/nfO{ lrqdf b]vfPh:t} u/L 

kftfdf hf]8]/ cjnf]sg ug'{xf];\\ .

1. s] o;/L ag]sf] ;+/rgfaf6 aNa aN5 <

2. s] :ofp, cfn', ef]u6] cflbaf6 klg ljB't\ lgsfNg ;lsG5 <

lj|mofsnfk 8.7

lj|mofsnfk 8.8

lrq g= 8.9

 ljB't\ kl/ky (Electric Circuit)

ljB't\ Ps k|sf/sf] zlSt xf] . o; zlStnfO{ k|sfz, tfk, Wjlg, r'Das cflb zlStdf 

¿kfGt/0f ug{ ;lsG5 . aQL afNg, lx6/ rnfpg, kª\vf rnfpg, /]l8of], 6]lnlehg, 

sDo'6/ ;~rfng ug{ ljB't\ zlStsf] k|of]u ul/G5 . ljB't\ k|jfx x'g] af6fnfO{ ljB't\ kl/ky 

elgG5 . ljB't\ kl/kydf ljB't\sf] ;|f]t -;]n_, ;'rfns tf/ / nf]8 -aNa_ x'g'k5{ . ljB't\ 

k|jfx x'g] u/L ljB't\sf] ;|f]t, ;'rfns tf/ / nf]8 hf]8]/ agfOPsf] ljB't\ k|jfx x'g] lgoldt 

af6fnfO{ ljB't\ kl/ky elgG5 .

ljB't\ pTkfbg ug]{ 8«fO{ ;]n, kmf]6f];]n, 8fOgfdf], h]g]/]6/ cflb pks/0fnfO{ ljB't\sf] ;|f]t 

elgG5 . ljB't\sf dbtn] ;~rfng x'g] pks/0fnfO{ ljB't\ pks/0f cyf{t\ nf]8 elgG5 . 

aQL, lx6/, kª\vf, /]l8of], 6]lnlehg cflb ljB't\ nf]8 x'g\ .

UofNefgf]ld6/

lrq g= 8.8
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lj|mofsnfk 8.8 df b]vfPh:t} ljB't\ kl/kysf] /]vfª\sg ubf{ pks/0fx¿sf] jf:tljs 

cfsf/ / agf]6 b]lvg] lrq sf]bf{ emGeml6nf], ufx|f] / ;do nfUg] x'G5 . To;}n] ljleGg 

pks/0fsf] ;fª\s]lts lrx\g sf]/]/ ljB't\ kl/kysf] /]vfª\sg ul/G5 . s]xL dxìjk"0f{ 

pks/0fsf] gfd / ;fª\s]lts lrx\g tnsf] tflnsfdf lbOPsf] 5 M

ljB't\ pks/0f ;fª\s]lts lrx\g

tf/

ghf]l8Psf tf/x¿

hf]l8Psf tf/x¿

l:jr

ljB't\ ;]n + -

Aof6«L + + --

cj/f]w -nf]8_

lrd jf aQL

k\mo'h

 aGb / v'nf kl/ky (Closed and open circuit)

lj|mofsnfk 8.8 nfO{ k'gM :d/0f ug'{xf];\\ . o;df l:jr cg ubf{ aQL aN5 . ljB't\sf] o:tf] 

kl/kynfO{ aGb kl/ky elgG5 . dflysf] lj|mofsnfkdf l:jr ckm u/]sf] cj:yfdf jf s'g} 

:yfgaf6 tf/ 5'6]sf] cj:yfdf aQL aNb}g . ljB't\sf] o:tf] kl/kynfO{ v'nf kl/ky elgG5 . 

nf]8n] sfd ul//x]sf] ljB't\sf] kl/kynfO{ aGb kl/ky elgG5 eg] nf]8n] sfd gu/]sf] 

ljB't\sf] kl/kynfO{ v'nf kl/ky elgG5 .

 ljB't\ pks/0fx¿sf] ;fª\s]lts lrx\g (Symbols used in electric circuit) 
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;fjwfgL M gfOj|mf]d jf sG:6]G6\ofgsf] tf/nfO{ xftn] 5'g' x'Fb}g . gfOj|mf]d tf/nfO{ g89\g] 

;txdf /flvg'k5{ .

Pp6f 8«fO{ ;]n, tfdfsf] tf/, l:jr / gfOj|mf]d jf sG:6]G6\ofgsf] tf/nfO{ 6]a'n jf sf7sf] 

kmNofsdfly /fv]/ hf]8\g'xf];\ . o;/L ag]sf] ;+/rgfsf] l:jr cg u/]/ s]xLa]/ klv{g'xf];\ .

1. s]xLa]/kl5 s] gfOj|mf]d jf sG:6]G6\ofgsf] tf/ tfT5 <

2. o;/L gfOj|mf]d jf sG:6]G6\ofgsf] tf/ tfTg'sf] sf/0f s] xf], 5nkmn ug'{xf];\\ .

3. tkfO{‘+sf 3/df ePsf ljB't\ k|of]u 

ubf{ tfk lbg] pks/0f lx6/, lsTnL, 

kfgL ttfpg] /8, O:qL cflbnfO{ 

cfˆgf] cleefjssf] lgu/fgL / 

;xof]udf ljB't\df hf]8]/ tfk pTkGg 

ePsf] cjnf]sg ug'{xf];\\ .

8«fO;]n, ;'rfns tf/, l:jr / aNjnfO{ dflysf] tflnsfdf b]vfOPsf ;fª\s]lts lrx\g 

k|of]u u/L lj|mofsnfk 8.8 df lbOPsf] kl/kynfO{ k'gM agfpg'xf];\ .

1. lj|mofsnfk 8.8 / 8.9 sf] dWo] s'g kl/kysf] lrq sf]g{ ;lhnf] / l56f] eof] <

2. s] cGo pks/0fsf nflu klg o:t} k|sf/sf ;fª\s]lts lrx\g k|of]u ug{ ;lsG5 <

2. lj|mofsnfk 8.8 / 8.9 sf lrqlar s'g} b'O{ leGgtf atfpg'xf];\ .

lj|mofsnfk 8.9

lj|mofsnfk 8.10

 Wff/f ljB't\sf] c;/ (Effect of current electricity)

ljB't\ zlStnfO{ cGo zlStsf ¿kx¿df kl/jt{g u/]/ ljleGg sfo{ ug{ ;lsG5 . o;nfO{ 

wf/f ljB't\sf] c;/ elgG5 . wf/f ljB't\sf ljleGg c;/ x'G5g\ . h:t}M k|sfz c;/, 

tfk c;/, r'DasLo c;/, /f;folgs c;/ cflb . oLdWo] oxfF tfk c;/sf af/]df xfdL 

5nkmn ug]{ 5f}F .

 Wff/f ljB't\sf] tfk c;/ (Heating effect of current electricity)

Aof6«L

gfOj|mf]d tf/

tfdfsf] tf/

l:jr

lrq g= 8.10

+ -
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kmnfdsf] tf/sf lardf Pp6f gfOngsf] 8f]/Lsf] ;fgf] 6'j|mf afFwL d}gaQLn] s'g} Pp6f 

tf/nfO{ ttfpg'xf];\ . ca s] x'G5 < cjnf]sg ug'{xf];\\ .

1. tfksf] k|efjn] s'g 7fpFaf6 8f]/L klxn] 6'lj|mG5 <

2. o;sf] sfo{ljlw / km\o'hsf] sfo{ljlwdf s] ;dfgtf 5, cWoog ug'{xf];\\ .

slxn]sfxLF ljB't\ kl/kydf To;sf] IfdtfeGbf a9L 

ljB't\ k|jfx x'g ;S5 . o;f] ePdf kl/kydf hf]l8Psf 

ljleGg k|sf/sf ljB'tLo pks/0fx¿ lau|g ;S5g\ 

/ cfunfuL x'g ;S5 . o; k|sf/sf] b'3{6gfaf6 

arfpg ljB't\ kl/kydf ;'/IffTds pkfo ul/Psf] 

x'G5 . o:tf] b'3{6gfaf6 aRg km\o'hsf] k|of]u ul/G5 . 

km\o'h sd tfkj|mddf klUng] Pp6f tf/sf] 5f]6f] 6'j|mf 

xf] . o;nfO{ ljB't\ kl/kydf hf]l8G5 . s]xL u/L kl/kydf a9L ljB't\ k|jfx x'g vf]h]df 

pSt tf/ kUn]/ ljB't\ kl/ky v'nf x'G5 / ljB't\ k|jfx aGb x'G5 . k\mo'htf/nfO{ xf]N8/ / 

;s]6df /fv]/ k|of]u ul/G5 . olb pSt tf/ tft]/ klUnof] eg] a6\6f lgsfnL csf]{ k\mo'h 

tf/ xfn]/ k'gM k|of]u ul/G5 .

s'g} s'g} wft'sf SjfOndf ljB't\ k|jfx ubf{ pSt SjfOn cTolws tft]/ tfk pTkGg ub{5 . 

o; k|lj|mofnfO{ ljB't\sf] tfk c;/ elgG5 . o;sf] pkof]u sf]7f Gofgf] kfg]{ lx6/, vfgf 

ksfpg] lx6/, kfgL ttfpg] ljB't\ lsTnL, kfgL ttfpg] Od;{g /8, n'ufdf nufpg] O:qL 

cflbdf ul/G5 . oL pks/0fdf k|of]u ug]{ SjfOnnfO{ lxl6ª On]d]G6 (heating element) 

elgG5 .

 On]lS6«s s]6\nL lx6/ cfO/g Od;{g /8
lrq g= 8.11

lj|mofsnfk 8.11

 k\mo'h (Fuse)

lrq g= 8.12
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lrq g= 8.13

k\mo'hsf] tf/ kUn]df tf/ km]g'{kg]{ x'G5 . of] sfo{ emGeml6nf] 

/ ;a}sf nflu ;xh x'Fb}g . To;}n] Pd\=;L=aL= sf] ljsf; 

ePsf] xf] . Pd\=;L=aL= k\mo'hsf] ljsl;t ¿k xf] . o;n] klg 

cfjZostfeGbf a9L ljB't\ wf/f (current) k|jfx ePdf 

:jtM l:jr ckm (switch off) ul/lbG5 / ljB't\ k|jfxnfO{ 

/f]sL b'3{6gf x'gaf6 hf]ufpF5 . k'gM l:jr cg (switch 

on) ugf{;fy o;n] sfd ug{ yfN5 .

 Pd\=;L=aL= (Miniature Circuit Breaker- MCB)

;f/f+z

1. r'DasLo j:t'x¿nfO{ cfsif{0f ug]{ j:t'nfO{ r'Das elgG5 .

2. s'g} r'Dassf] jl/kl/sf] cfsif{0f jf ljsif{0f cg'ej ug{ ;lsg] If]qnfO{ To; 

r'Dassf] r'DasLo If]q elgG5 . 

3. ljB't\sf] k|of]u u/L agfOPsf] r'DasnfO{ ljB't\ r'Das elgG5 .

4. ;fwf/0f ;]nn] /f;folgs zlStnfO{ ljB't\ zlStdf ¿kfGt/0f u/L ljB't\ pTkfbg u5{ .

5. ljB't\ lg/Gt/ k|jfx x'g] u/L ljB't\sf] ;|f]t, ;'rfns tf/ / nf]8 hf]8]/ agfOPsf] 

lgoldt af6fnfO{ ljB't\ kl/ky elgG5 . 

6. nf]8n] sfd ul//x]sf] ljB't\sf] kl/kynfO{ aGb kl/ky elgG5 eg] nf]8n] sfd 

gu/]sf] ljB't\sf] kl/kynfO{ v'nf kl/ky elgG5 .

7. ljB't\ zlStnfO{ tfk zlStdf kl/jt{g ug]{ k|lj|mofnfO{ ljB't\sf] tfk c;/ elgG5 .

8. ljB't\ k|jfx ubf{ cTolws tft]/ ljB't\ zlStnfO{ tfk zlStdf kl/jt{g ug]{ wft'sf] 

SjfOnnfO{ lxl6ª On]d]G6 (heating element) elgG5 .

9. km\o'h sd tfkj|mddf klUng] tf/sf] Pp6f 6'j|mf xf] . 

10. Pd\=;L=aL=n] cfjZostfeGbf a9L ljB't\ wf/f k|jfx ePdf :jtM l:jr ckm ul/lbG5 

/ ljB't\ k|jfxnfO{ /f]sL b'3{6gf x'gaf6 hf]ufpF5 . of] k\mo'hsf] ljsl;t ¿k xf] .
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1. vfnL 7fpFdf ldNg] zAb eg'{xf];\\ M 

r'DasLo If]q ljB't\ r'Das r'DasLo j:t' r'DasLo ljB't ;Nk\mo'l/s cDn

-s_ r'Dasn] cfsif{0f ug]{ j:t'nfO{  elgG5 

-v_ ;fwf/0f ;]ndf  sf] k|of]u ul/G5 .

-u_ r'Dasn] cfsif{0f jf ljsif{0f ug]{ jl/kl/sf] If]qnfO{  elgG5 .

 2. tn lbOPsf dWo]af6 ;xL ljsNk 5fGg'xf];\ M

-s_ oLdWo] s;nfO{ r'Dasn] cfk"mlt/ tfGb}g <

-c_ kmnfdsf] lkg -cf_ kmnfdsf] lsnf

-O_ kmnfdsf] w'nf] -O{_ 9'ª\ufsf] w'nf]

-v_ tnsf dWo] ljB't\ pTkfbg gug]{ pks/0f s'g xf] <

-c_ ;fwf/0f ;]n -cf_ 8«fO{ ;]n

-O_ ljB't\ df]6/ -O{_ h]g]/]6/

-u_ ;]nsf] ;fª\s]lts lrx\g s'g xf] <

-c_  -cf_  -O_ + + --  -O{_ 

-3_ ;]nsf] sfo{ s] xf] <

-c_ ljB't\ zlStnfO{ /f;folgs zlStdf ¿kfGt/0f ug]{ 

-cf_ /f;folgs zlStnfO{ ljB't\ zlStdf ¿kfGt/0f ug]{ 

-O_ /f;folgs zlStnfO{ k|sfz zlStdf ¿kfGt/0f ug]{ 

-O{_ /f;folgs zlStnfO{ Wjlg zlStdf ¿kfGt/0f ug]{ 

-ª_ ˆo'hsf] k|of]u lsg ul/G5 <

-c_ kl/kydf ljB't\ zlStnfO{ a9fpg

-cf_ kl/kydf ljB't\ zlStnfO{ 36fpg

-O_ kl/kydf IfdtfeGbf a9L ljB't\ k|jfx /f]Sg 

-O{_ kl/kydf ljB't\ k|jfxsf] lbzf kl/jt{g ug{

cEof;
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3. l7s jf a]l7s 5'6\ofpg'xf];\ M

-s_ r'Dassf] jl/kl/sf] cfsif{0f jf ljsif{0f ug]{ If]qnfO{ r'DasLo w'|j elgG5 .

-v_ ;fwf/0f ;]n agfpFbf ;Nˆo'l/s cDnsf] k|of]u ul/G5 .

-u_ km\o'h tf/ sd tfkj|mddf klUnG5 .

-3_ Pd\=;L=aL= k\mo'hsf] ljsl;t ¿k xf] .

4. km/s n]Vg'xf];\\ M

-s_ aGb kl/ky / v'nf kl/ky

-v_ k\mo'h tf/ / Pd\=;L=aL=

5. sf/0f lbg'xf];\ M

-s_ k\mo'heGbf Pd\=;L=aL= sf] k|of]u ;lhnf] x'G5 .

-v_ k\mo'hnfO{ ;'/IffTds tf/ elgG5 .

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

-s_ r'DasLo If]q eg]sf] s] xf] < 

-v_ ljB't\ r'Dassf] kl/efiff lbg'xf];\ . kmnfdsf] lsnfnfO{ ljB't\ r'Das s;/L 

agfOG5 < lrq;lxt j0f{g ug'{xf];\\ . 

-u_ ljB't\ kl/ky eg]sf] s] xf] < ljB't\ kl/ky agfpgsf nflu Go"gtd pks/0fx¿ 

s] s] rflxG5g\ <

-3_ lxl6ª On]d]G6 eg]sf] s] xf] < o;sf s'g} b'O{ pbfx/0f lbg'xf];\ .

-ª_ ;fwf/0f ;]n eg]sf] s] xf] < cfn'af6 ;fwf/0f ;]n agfpg] ljlwsf] lrq;lxt 

j0f{g ug'{xf];\\ .

-r_ tn lbOPsf ;fª\s]lts lrx\g k|of]u u/L ljB't\ kl/ky agfpg'xf];\ M

 

-5_ tkfO{‘+ PSn} ePsf a]nf 3/sf] ljB't\sf] km\o'h uof] eg] s] ug'{x'G5 < cfˆgf] 

ljrf/ n]Vg'xf];\\ .
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-h_ /f]lg;sf]] 3/sf] ljB't\ kl/kydf ePsf] k\mo'h a]nfa]nf hn]/ k]mg'{kg]{ eof] . 

pgsf l5d]sLn] /f]lg;sf a'afnfO{ k\mo'hsf ¿kdf Pp6f cln df]6f] tfdfsf] 

tf/ /fVbf a]nfa]nfdf k]mg{ gkg]{ / 9'Ss eP/ lah'nL k|of]u ug{ kfOg] s'/f 

/fV5g\ . pSt ljrf/k|lt tkfO{‘sf] k|ltlj|mof sf/0f;lxt pNn]v ug'{xf];\\ .

-em_ s'g} 3/df ePsf] Pd\=;L=aL= a]nf a]nfdf tn emg]{ / ljB't\ k|jfx aGb x'g] 

;d:of 5 . o;sf nflu 3/wgLn] sf7sf] 5]:sfn] c8\ofP/ Pd\=;L=aL= tn 

gemg]{ agfO{ ljB't\ k|of]u ubf{ s] x'G5 < tkfO{‘n] lbg] ;'emfj klg n]Vg'xf];\\ . 

-`_ jt{dfg ;dodf ljB't dflg;sf nflu Ps cTofjZos j:t' eO;s]sf] 5 . 

o; egfOnfO{ cfkm\gf] ts{;lxt k'li6 ug'{xf];\\ . 

zAbfy{ M
;'rfns M ljB't\ k|jfx x'g] kbfy{

s'rfns M ljB't\ k|jfx gx'g] kbfy{

sG:6]G6\ofg M tfdf / lgs]naf6 ag]sf] ldl>t wft'

gfOj|mf]d M lgsn / j|mf]ldodaf6 ag]sf] ldl>t wft'

lxl6ª On]d]G6 M ljB't\ k|jfx xF'bf tfTg] tf/sf] SjfOn
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PsfO 9 kbfy{
(Matter)

xfd|f] jl/kl/ ljleGg k|sf/sf j:t'x¿ kfOG5g\ . oL dWo] w]/}h;f] j:t'sf] cfkm\gf] tf}n / 

cfotg x'G5 . df6f], g'g, kfgL, sf7, kmnfd, jfo' cflbnfO{ xfdL kbfy{ eGb5f}F . oLdWo] s'g} 

kbfy{ z'4 x'G5g\ eg] s'g} kbfy{ cz'4 x'G5g\ . kfgL, g'g, kmnfd, tfdf cflb z'4 kbfy{ x'g\ 

eg] df6f, b'w, jfo' cflb cz'4 kbfy{ x'g\ . cz'4 kbfy{nfO{ ld>0f elgG5 .

xfdLn] cfˆgf] b}lgs hLjgdf df6f], rfdn, b'w, bxL, lrof, xfjf cflb ljleGg k|sf/sf j:t' 

b]v]sf 5f}F . s] tL ;a} kbfy{ Ps} k|sf/sf j:t'af6 ag]sf x'G5g\ cyjf ljleGg k|sf/sf 

j:t' ldn]/ ag]sf x'G5g\ < lrof ksfpFbf kfgL, b'w, lrofkQL, lrgL cflb ld;fP/ agfOG5 . 

wldnf] kfgLdf df6f], afn'jf, kmf]xf]/ j:t' cflb ldl;Psf x'G5g\ . gfO6«f]hg, clS;hg, 

sfa{g 8fOcS;fO8 / cGo UofF; ldn]/ xfjf ag]sf] x'G5 . o;/L b'O{ jf b'O{eGbf a9L j:t' 

ef}lts ¿kdf ldn]/ ag]sf] kbfy{nfO{ ld>0f elgG5 . h'g j:t'x¿af6 ld>0f ag]sf] x'G5, 

ltgLx¿nfO{ ld>0fsf cjoj (components of mixture) elgG5 . lrof Pp6f ld>0f 

xf] eg] lrof ksfpFbf ld;fOg] kfgL, b'w, lrofkQL, lrgL cflb o;sf cjoj x'g\ .

9.1 ld>0f (Mixture)

ljrf/0fLo k|Zg

df6f]nfO{ lsg ld>0f elgPsf] xf]nf <

xfdLn] ljleGg k|sf/sf cjoj ldn]/ ld>0f ag]sf] b]v]sf 5f}F . kmf]xf]/ rfdndf 9'ª\uf, OF6f 

/ sfFrsf ;;fgf 6'j|mf, wfgsf] laofF, e'; cflb ldl;Psf x'G5g\ . oL cjojnfO{ ;lhn};Fu 

lrGg ;lsG5 t/ xfjfdf ePsf] gfO6«f]hg, clS;hg, sfa{g 8fOcS;fO8 / cGo UofF;nfO{ 

lrGg ;lsFb}g . o;/L ldl;g] tl/sfsf cfwf/df ld>0fnfO{ b'O{ k|sf/df afF8\g ;lsG5 M

-s_ ;dfg ld>0f (Homogeneous mixture)

-v_ c;dfg ld>0f (Heterogeneous mixture)

 ld>0fsf k|sf/ (Types of mixture)
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b'O{cf]6f sfFrsf lunf; Nofpg'xf];\ . k|To]s lunf;df cfwf cfwf kfgL /fVg'xf];\\ . Pp6f 

lunf;df Ps rDrf g'g / csf]{ lunf;df Ps rDrf afn'jf /fvL rDrf jf sfFrsf] ;fgf] 

58sf ;xfotfn] /fd|f];Fu rnfpg'xf];\ . ca b'j} lunf;nfO{ /fd|f];Fu x]g'{xf];\ . s] lunf;sf] 

kfgLdf g'g jf afn'jf b]Vg ;lsG5 < km]l/ b'j} lunf;nfO{ s]xL ;do l:y/ /fvL s] kl/jt{g 

x'G5, x]g'{xf];\ . g'gkfgLdf 3'n]/ ljnLg x'G5 eg] afn'jf kfgLaf6 cnlUuP/ lunf;sf] 

lkFwdf lylu|P/ a:5 .

 g'g kfgL afn'jf / kfgLsf] ld>0f
lrq g= 9.1

lj|mofsnfk 9.1

dflysf] lj|mofsnfkaf6 k|:6 x'G5 ls g'g / kfgL cfk;df ;dfg ¿kn] ldl;G5g\ . oxfF 
ldl;Psf cjojnfO{ gfª\uf] cfFvfn] b]Vg / lrGg ;lsFb}g . afn'jf / kfgL cfk;df 
;dfg ¿kn] ldl;Fb}gg\ . oxfF ldl;Psf cjojnfO{ gfª\uf] cfFvfn] b]Vg / lrGg 
;lsG5 . o;k|sf/ ld>0fdf /x]sf ;a} j:t' jf cjoj cfk;df ;dfg ¿kn] ldl;Psf 
5g\ / cjojnfO{ gfª\uf] cfFvfn] b]Vg / lrGg ;lsFb}g eg] To:tf] ld>0fnfO{ ;dfg 
ld>0f elgG5 . g'gkfgLsf] 3f]n, lrgLkfgLsf] 3f]n, ;f]8f kfgL, ljleGg k|sf/sf k]o 
kbfy{, jfo' cflb ;dfg ld>0fsf pbfx/0f x'g\ . ld>0fdf /x]sf j:t' jf cjoj ;dfg 
¿kn] ldl;Psf 5}gg\ / cjojnfO{ gfª\uf] cfFvfn] b]Vg / lrGg ;lsG5 eg] To:tf] 
ld>0fnfO{ c;dfg ld>0f elgG5 . afn'jf ldl;Psf] kfgL, vf]nfsf] wldnf] kfgL, 9'ª\uf 
jf wfgsf] laofF jf e'; ldl;Psf] rfdn cflb c;dfg ld>0fsf pbfx/0f x'g\ .

ljrf/0fLo k|Zg
1. lj|mofsnfk 9.1 df agfOPsf dWo] s'gnfO{ ;dfg ld>0f / s'gnfO{ c;dfg ld>0f 

elgG5, lsg <

2. b'wdf lrgL 3f]n]/ aGg] ld>0f s:tf] ld>0f xf]nf <
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lj|mofsnfk 9.1 df u/] h:t} u/L g'g, lrgL, cNsf]xn, sk'/, sk/ ;Nkm]6, df6f], rssf] 

w'nf] cflb z'4 kbfy{nfO{ Ps Ps u/L kfgLdf /fv]/ ld>0f agfpg'xf];\ . pSt ld>0f s'g 

;dfg ld>0f / s'g c;dfg ld>0f x'g\, 5'6\ofpg'xf];\ .

lj|mofsnfk 9.2

 ld>0fsf :j¿kx¿ (Forms of mixture)

ld>0f ljleGg k|sf/sf j:t' ldn]/ ag]sf x'G5g\ . ld>0fsf] cjojsf] cj:yfsf cfwf/df 

ld>0fsf :j¿kx¿ lgDgfg';f/ x'G5g\ M

-s_ 7f]; / 7f]; ldn]/ ag]sf sk'/, df6f], kmf]xf]/ rfdn cflb ld>0f

-v_ 7f]; / t/n ldn]/ ag]sf g'gkfgL, lrgLkfgL cflb ld>0f

-u_ 7f]; / UofF; ldn]/ ag]sf jfo'df w'nfsf s0f cflb ld>0f

-3_ t/n / t/n ldn]/ ag]sf b'3 / kfgL, dl6t]n / kfgL cflb ld>0f

-ª_ t/n / UofF; ldn]/ ag]sf ljleGg k|sf/sf k]o kbfy{ -;f]8f kfgL_ cflb ld>0f

-r_ UofF; / UofF; ldn]/ ag]sf xfjf cflb ld>0f

;a} k|sf/sf ld>0fnfO{ Ps} k|sf/sf] ljlwaf6 5'6\ofpg ;lsFb}g . ld>0fdf ldl;Psf 

kbfy{x¿sf] u'0fsf cfwf/df ljleGg ljlw k|of]u u/]/ ld>0fdf ePsf cjoj 5'6\ofOG5 . 

5fGg], lyu|fpg], jfikLs/0f ug]{, l8l:6n];gnufotsf ljljw ljlwx¿af6 klg ld>0f 5'6\ofpg 

;lsG5 .

 ld>0f 5'6\ofpg] ljlwx¿ (Method of separating mixture)

k|To]s ld>0fdf b'O{ jf b'O{eGbf a9L j:t' jf cjoj ldl;Psf x'G5g\ . tL ;a} cjoj 

cfjZos jf pkof]uL gx'g klg ;S5g\ . o;sf/0f cfjZostfcg';f/ ld>0fdf /x]sf 

j:t'nfO{ cnUofpg'kg]{ x'G5 . rfdndf ldl;Psf 9'ª\uf, OF6f / sfFrsf ;;fgf 6'j|mf, wfgsf 

laofF, e'; cflb cgfjZos cjoj x'g\ . tL cgfjZos cjojx¿ Rffdnaf6 5'6\ofP/ z'4 

rfdn k|fKt ul/G5 .
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Pp6f s/fO{, tfKs] jf ttfpg] efF8fdf Ps lunf; hlt g'gkfgL 

agfpg'xf];\ . pSt g'gkfgLnfO{ la:tf/} ttfpFb} hfg'xf];\\ . g'gkfgL 

tft]kl5 kfgL jfikLs/0f eP/ jfo'd08ndf hfG5 / cGTodf 

efF8fdf ;]tf] kfk|f h:tf] g'g afFsL /xG5 .

1. efF8faf6 ;a} kfgL p8]/ lsg g'g dfq afFsL /x\of] <

2. o:t} k|sf/sf] k|of]u lrgLkfgLdf ubf{ s] x'G5 < u/]/ 

x]g'{xf];\ .

kfgL ttfpFbf Ps lglZrt tfkj|mddf pDn]/ 

afkm aG5 . ToxL afkm ha lrl;G5, k'gM kfgLdf 

kl/0ft x'G5 . o;/L kfgL ePsf] ld>0faf6 

kfgLnfO{ afkmsf ¿kdf 5'6\ofP/ csf]{ efF8fdf 

;ª\sng ug{ ;lsG5 . pbfx/0fsf ¿kdf 

g'gkfgLsf] ld>0faf6 kfgLnfO{ 5'6\ofpFbf oxL 

ljlw k|of]u ug{ ;lsG5 . g'gnfO{ pDng w]/} 

tfkj|md rflxG5 . ld>0fnfO{ ttfpFbf g'geGbf 

klxn] g} kfgL afkm aG5 . pSt afkmnfO{ lr:ofP/ 

kfgLdf kl/0ft ul/G5 . ld>0fdf ePsf] t/n cjojnfO{ jfkmdf kl/jt{g u/L k'gM lr:ofP/ 

5'6\ofpg] ljlwnfO{ cf;jg lj|mof elgG5 . k|of]uzfnfdf afkm lr:ofP/ kfgL ;ª\sng ug{ 

Ps ljz]if lsl;dsf] pks/0f k|of]u ul/G5 . o;nfO{ sG8]G;/ elgG5 .

lrq g= 9.3

lj|mofsnfk 9.3

lrq g= 9.2

 jfikLs/0f ljlw (Evaporation)

3f]nnfO{ ttfP/ 7f]; 3'lnt kbfy{nfO{ t/n 3f]ns kbfy{af6 5'6\ofpg] ljlwnfO{ jfikLs/0f 

elgG5 . o; ljlwdf 3f]nnfO{ la:tf/} ttfOG5 . tft]kl5 3f]ns -kfgL_ p8]/ hfG5 / 3'lnt 

7f]; efF8fdf /xG5 . oxL ljlwsf] k|of]u u/L ;d'b|L kfgLaf6 g'g lgsflnG5 .

 cf;jg lj|mof (Distillation)
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s]xL ;d'bfosf dflg;n] 3/d} /S;L agfpg] u/]sf] 

kfOG5 . /S;L agfpg kfgL / drf{ ld;fP/ /flvPsf] 

sf]bf] jf cGo cGgsf] ld>0fnfO{ ttfOG5 . o;/L 

ttfpFbf ld>0faf6 kfgLeGbf l56f] cNsf]xn afkmdf 

kl/0ft x'G5 h;nfO{ lr;f] kfgLsf] ;Dks{df NofP/ Ps 

5'6\6} efF8fdf /S;Lsf ¿kdf ;ª\sng ul/G5 . tfk 

a9\b} hfFbf kfgLsf] afkm klg ldl;G5, To;}n] /S;Ldf 

z'4 cNsf]xn eg] x'Fb}g . of] cf;jg ljlwaf6 ld>0fsf 

cjojx¿ 5'6\ofpg] Ps pbfx/0f xf] . To:t} ljleGg 

lsl;dsf la?jfaf6 ;'ulGwt t]n lgsfNg cf;jg lj|mofsf] k|of]u ug]{ ul/Psf] kfOG5 . 

;d'b| 5]p5fpsf dflg;n] g'g ldl>t kfgLaf6 z'4 lkpg] kfgL lgsfNgsf nflu cf;jg 

lj|mofsf] k|of]u ub{5g\ .

ljrf/0fLo k|Zg

kfgL / kfgLeGbf klxn] pDng] csf]{ t/n kbfy{ ldl;P/ ag]sf] ld>0fnfO{ cf;jg 

lj|mofaf6 5'6\ofpg ;lsG5 xf]nf <

lrq g= 9.4

kfgLeGbf sd tfkj|mddf pDng] cGo t/n kbfy{ klg x'G5g\ . kfgLsf] pDng] tfkj|mdeGbf 

cNsf]xnsf] pDng] tfkj|md sd x'G5 . cNsf]xn / kfgLsf] ld>0fnfO{ ttfpFbf kfgLeGbf 

klxn] cNsf]xn afkm ag]/ lg:sG5 / efF8fdf kfgL dfq /xG5 . o:tf] ld>0fnfO{ 5'6\ofpg 

cf;jg lj|mofsf] k|of]u ug{ ;lsG5 . t/nsf] pDng] tfkj|mdcg';f/ ld>0faf6 ttfP/ 

afkmsf ¿kdf 5'6\ofpg ;lsG5 .

 :yfgLo k|ljlwsf ¿kdf cf;jg lj|mofsf] k|of]u (Use of distillation as 
a local technology)
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g'gkfgLsf] 3f]naf6 g'g / kfgL 5'6\ofpg] tl/sf
Pp6f km\nf:sdf cfwfhlt g'g / kfgLsf] 3f]n /fVg'xf];\\ . lrqdf b]vfPh:t} km\nf:snfO{ 

sG8]G;/df hf]8]/ lr;f] kfgL aUg] Joj:yf ldnfpg'xf];\ . km\nf:snfO{ la:tf/} ttfpg'xf];\ . 

tft]kl5 kfgL afkm aG5 . pSt afkm sG8]G;/sf] csf]{ 5]pdf /fv]sf] sf]lgsn km\nf:s jf 

d]hl/ª l;lnG8/df z'4 kfgLsf ¿kdf hDdf x'G5 .

z'4 kfgL

sG8]G;/

ydf]{ld6/

tfk

l8l:6n];g 
ˆnf:s

cz'4 kfgL

lrq g= 9.5  ;fwf/0f cf;jg lj|mof

1. s] cNsf]xn / kfgLsf] ld>0f 5'6\ofpg klg of] ljlw k|of]u ug{ ;lsG5 xf]nf <

lj|mofsnfk 9.4

slxn]sfxLF kmfpG6]g k]gn] n]Vbf d;L ;/]/ cIf/ g} glrlgg] ePsf] b]Vg'ePsf] 5 < /ªx¿sf] 

ld>0fdf x'g] kfgLn] ubf{ sfuh, sk8f, rs cflb dfWoddf klg /ªx¿ ;g{ ;S5g\ . 

/ªx¿sf] ld>0fnfO{ /ª ;g{ ;Sg] dfWoddf vGofpFbf ltgLx¿ km/s km/s b/n] k|;f/0f 

x'G5g\ . s]xL /ª\uLg kbfy{ sfuhdf l56f] k}mng] / cGo kbfy{ l9nf] km}ng] x'gfn] /ªx¿ 

5'6\l6G5g\ . o;/L sfuhsf] k|of]u u/L rfF8f] ;g]{ /ª / l9nf] ;g]{ /ªnfO{ 5'6\ofpg] ljlwnfO{ 

k]k/ j|mf]df6f]u|fkmL ljlw elgG5 . ljleGg /ª\uLg kbfy{nfO{ 5'6\ofpg / klxrfg ug{ k]k/ 

j|mf]df6f]u|fkmLsf] k|of]u ul/G5 . 

 j|mf]df6f]u|fkmL (Chromatography)
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Pp6f ;fgf] las/ lng'xf];\ . pSt las/df Ps yf]kf lgnf] d;LnfO{ lkmN6/ k]k/sf] 2 

;]=ld= dfly kfgLsf] efudf g8'Ag] u/L /fVg'xf];\\ . s]xL ;dokl5 cjnf]sg ug'{xf];\\ . tkfO{‘++ 

lgnf] d;L lkmN6/ k]k/df km}lnPsf] b]Vg'x'g] 5 . o;sf ;fy} ljleGg /ªsf d;Lsf yf]kfx¿ 

kfgLdf /fvL /ªx¿ 5'6\ofpg ;lsG5 .

lrq g= 9.7

Pp6f lkmN6/ k]k/ lng'xf];\\ . To;sf] dWo efudf j[Qfsf/ x'g] u/L Kjfn kfg'{xf];\ . csf{] 

lkmN6/ sfuhnfO{ /f]n ug{'xf];\\ / klxn]sf] sfuhsf] Kjfnleq l5/fpg'xf];\ . Kjfn glhs} 

Ps yf]kf /ftf] d;L /fVg'xf];\\ / ;'Sg lbg'xf];\ . ca lrqdf h:t} Pp6f kfgL ePsf] 

las/df tkfO{‘++n] agfPsf] agfj6nfO{ /fVg'xf];\\ . 1-2 306fkl5 cjnf]sg ug'{xf];\\ . tkfO{‘++ 

ld>0fdf ePsf /ª 5'6\l6Psf] b]Vg'x'g] 5 .

lrq g= 9.6

lj|mofsnfk 9.5

lj|mofsnfk 9.6
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Pp6f Knfl:6ssf] af]tn Nofpg'xf];\ . pSt af]tndf 

afn'jf, rssf] w'nf] / kfgL /fv]/ af]tnsf] d'v aGb 

ug'{xf];\\ . af]tnsf] d'vnfO{ 8f]/Ln] afFw]/ sf]xL gePsf] 

vfnL 7fpFdf s]xL ldg]6;Dd a];/L 3'dfpg'xf];\ . ca 

af]tnnfO{ /fd|f];Fu cjnf]sg ug'{xf];\\ . afn'jf ux|f}F 

ePsfn] af]tnsf] lkFwlt/ hDdf x'G5 t/ rssf] w'nf] 

afn'jfeGbf xn'sf ePsfn] 5'6\l6P/ afn'jfeGbf dfly 

a:5 .

j|mf]df6fu|fkmL ljlwsf] k|of]u c:ktfn, k|of]uzfnf, cg';Gwfg s]Gb| cflbdf x'G5 . o; 

ljlwsf pkof]lutf lgDglnlvt 5g\ M

1. k|of]uzfnf jf cg';Gwfg s]Gb|df j|mf]df6fu|fkmL ljlwsf] k|of]u u/L ljleGg lsl;dsf 

/;fog 5'6\ofP/ klxrfg ul/G5 . 

2. j|mf]df6fu|fkmL ljlwsf] k|of]u u/L c:ktfndf lk;fa tyf /utdf ldl;Psf /;fog 

5'6\ofP/ klxrfg ul/G5 . 

3. o; ljlwsf] k|of]u u/L ljleGg k|sf/sf /ªnfO{ ld>0faf6 5'6\ofP/ klxrfg ul/G5 .

lj|mofsnfk 9.7

 j|mf]df6f]u|fkmLsf] pkof]lutf (Application of Chromatography)

kl/of]hgf sfo{

Pp6f u'nfasf] k"mn tyf kft NofO{ vndf lkFw]/ emf]n lgsfNg'xf];\ . pSt emf]nnfO{ lkmN6/ 

u/L k]k/ j|mf]df6fu|fkmL ljlwaf6 /ªx¿ 5'6\ofpg'xf];\ .

 ;]lG6«k\mo'lhª ljlw (Centrifuging)

lrq g= 9.8

ld>0fdf ljleGg k|sf/sf kbfy{ ldl;Psf x'G5g\ . oLdWo] s'g} kbfy{ ux|f}F x'G5g\ eg] 

s'g} xn'sf x'G5g\ . kfgLdf g3'Ng] ux|f}F kbfy{ / xn'sf kbfy{sf] ld>0fdf kfgL ld;fP/ 
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cfˆgf] 3/, l5d]s jf glhssf] 8]/Laf6 

nueu cfwf lsnf]hlt b'wsf] t/ ;ª\sng  

ug'{xf];\\ . pSt t/nfO{ Pp6f ulx/f] efF8fdf 

/fvL s]xL a]/ dYg'xf];\ . o;/L dYb} hfFbf 

gf}gL aG5 . ca ;f]xL efF8fdf nueu el/g] 

u/L kfgL /fVg'xf];\\ . efF8fdf gf}gL t}/]sf] b]

lvG5 . pSt gf}gLnfO{ dxLaf6 cnu ug'{xf];\\ .

1. gf}gL dxLdfly lsg t}l/of] xf]nf, 5nkmn ug'{xf];\\ .

2. olb pSt efF8fdf lr;f] kfgLsf] ;6\6f pDn]sf] kfgL /flvof] eg] s] x'G5 <

lrq g= 9.9 ;]lG6«ˆo'h

hf]8n] 3'dfpFbf ux|fF} kbfy{ lkFwdf / xn'sf kbfy{ d'vlt/ 

/x]/ 5'6\l6G5g\ . o; tl/sfnfO{ ;]lG6«k\mo'lhª ljlw elgG5 . 

o; ljlwsf] k|of]u u/L b'w tyf bxLaf6 gf}gL 5'6\ofOG5 . 

cfw'lgs k|of]uzfnfdf /ut hfFr ubf{ klg ;]lG6«ˆo'lhª ljlw 

g} ckgfOG5 .

cfhsn k|of]uzfnfdf ljz]if k|sf/sf ;]lG6«k\mo'lhª oGq 

k|of]u ul/G5 . oL oGq 3'dfpgsf nflu ljB''t\ df]6/ hf]l8Psf 

x'G5g\ . o:tf oGqnfO{ ;]lG6«k\mo'h (centrifuge) elgG5 . 

5'6\ofpg'kg]{ ld>0fnfO{ k/LIf0f gnL (test tube) df /fvL oGqleq /flvG5 . oGqleq 

k/LIf0f gnL /fVg] ljz]if sIf x'G5g\ . ca ;]lG6«k\mo'hnfO{ ljB''t\ df]6/sf] ;xfotfaf6 a];/L 

3'dfOG5 . 3'dfO;s]kl5 ld>0fdf ePsf ux|f}F kbfy{ k/LIf0f gnLsf] tn / xn'sf kbfy{ 

dfly /x]/ 5'6\l6G5g\ .

lj|mofsnfk 9.8

lrq g= 9.10

s] tkfO{‘+n] ufpF3/df 7]sL / dbfgL k|of]u u/]/ bxL dy]/ gf}gL lgsfn]sf] b]Vg'ePsf] 5 < 

b]Vg'ePsf] eP sIffdf 5nkmn ug'{xf];\\ . dYg] ljlw :yfgLo :t/df bxLdf ePsf] l3pnfO{ 

5'6\ofpg] ;a}eGbf ;/n ljlw xf] . o; ljlwdf Pp6f 7]sLdf bxL hDdf u/]/ dbfgLsf] 

;xfotfdf dYg] sfd ul/G5 . s]xL ;dokl5 gf}gL b]vf k5{ . pSt 7]sLdf kfgL /fv]/ 
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gf}gL t}/fOG5 . ca xftsf] ;xfotfn] gf}gLnfO{ 

cnu kfl/G5 . 7f]; gf}gL cnu ePkl5sf] t/n 

kbfy{nfO{ dxL elgG5 . o;k|sf/ ;]lG6«ˆo'lhª 

ljlwaf6 7f]; kbfy{nfO{ t/n kbfy{af6 

5'6\ofOG5 . lxhf]cfh ;x/L If]qdf df]6/ hl8t 

pks/0faf6 b'w jf bxLnfO{ a];/L xNnfP/ gf}gL 

lgsflnG5 . lrq g= 9.11 : dxL kf/]sf]

7]sL

dbfgL

g]tL

;f/f+z

afn'jf 
ldl;Psf] 

kfgL, wldnf] 
kfgL, 9'ª\uf jf 
wfgsf] laofF jf 
e'; ldl;Psf] 
rfdn cflb

g'gkfgL, 
;f]8f kfgL, 
ljleGg 

k|sf/sf k]o 
kbfy{, jfo' 

cflb
ld>0fdf /x]sf ;a} j:t' 
jf cjoj cfk;df ;dfg 
¿kn] gldl;Psf] ld>0f

ld>0fdf /x]sf ;a} j:t' 
jf cjoj cfk;df ;dfg 
¿kn] ldl;Psf] ld>0f

df6f], b'w, g'gkfgL, 

jfo' cflb

b'O{ jf b'O{eGbf a9L 

j:t' ef}lts ¿kdf 

ldn]/ ag]sf] kbfy{

cf;jg lj|mof, k]k/ j|mf]df6f]u|fkmL, 

;]lG6«ˆo'lhª cflb

ld>0f

;dfg ld>0f c;dfg ld>0f

5'6\ofpg] tl/sf

pbfx/0f

k|sf/

pbfx/0f
pbfx/0f

kl/efiffkl/efiff

s] xf] <

Concept map 13
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Pp6f sfFrsf] lunf;df cfwf hlt kfgL Nofpg'xf];\ . Ps rDrf lrgL 

/fvL rDrfn] /fd|f];Fu rnfP/ 3f]Ng'xf];\ . ca lunf;nfO{ s]xL ;do 

l:y/ /fvL cjnf]sg ug'{xf];\\ . 

1. s] ld>0fdf lrgL b]Vg'eof] <

2. g'g, lrgL, cNsf]xn, sk'/, sk/ ;Nkm]6 h:tf z'4 kbfy{nfO{ 

cnu cnu kfgLdf ld;fP/ ld>0f agfpg'xf];\ . s'g s'g 

ld>0fdf 3f]lnPsf kbfy{ x]/]/ lrGg ;lsG5, cjnf]sg ug'{xf];\\ . 

tLgcf]6f ljs/ lng'xf];\ . Pp6fdf g'g kfgL, bf];|f]df b'w / t];|f]df wldnf] kfgL /fVg'xf];\ . 

tLgcf]6} ld>0fx¿sf] cjnf]sg tyf k/LIf0f u/L tnsf] tflnsf eg'{xf];\ / lgisif{nfO{ 

sIffdf 5nkmn ug'{xf];\ .

tflnsf g= 9.1

ld>0f gfª\uf] cfFvfn] 

s0fx¿ b]Vg ;lsg] 

jf g;lsg] <

xft]n]G;af6 s0fx¿ 

b]Vg ;lsg] jf 

g;lsg] <

k|sfz l5g]{ 

jf gl5g]{ <

lkmN6/ k]k/sf] 

k|of]uaf6 5'6\ofpg 

;lsg] jf g;lsg] <
g'gkfgL

b'w

wldnf] kfgL

s0fsf ;fOhsf cfwf/df ld>0fnfO{ 3f]n, sf]nf]O8 / ;:k]G;g u/L tLg k|sf/df 5'6\ofpg 

;lsG5 . 

9.2 3f]n, sf]nf]O8 / ;:k]G;g (Solution, colloid and suspension)

lj|mofsnfk 9.9

lrq g= 9.12

 3f]n (Solution)

s] tkfO{‘+n] hLjghn lkpg'ePsf] 5 < of] s] s] kbfy{ ld;fP/ agfOPsf] x'G5 < o;df 

ld;fOPsf kbfy{x¿ b]Vg ;Sg'x'G5 < sIffdf ;fyLx¿;Fu 5nkmn ug'{xf];\\ . 
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b'O{ jf b'O{eGbf a9L kbfy{ ;dfg ¿kn] ldl;P/ ag]sf] ld>0fnfO{ 3f]n (solution) elgG5 . 

3f]ndf ldl;Psf j:t'nfO{ ;lhn} b]Vg / 5'6\ofpg ;lsFb}g . pbfx/0fsf nflu lrgL / 

kfgLsf] 3f]ndf lrgLnfO{ b]Vg ;lsFb}g . 3f]ns / 3'lnt kbfy{ ldl;P/ 3f]n aG5 . 3f]ndf 

3'Ng]nfO{ 3'lnt kbfy{ (solute) / 3f]Ng dbt ug]{nfO{ 3f]ns kbfy{ (solvent) elgG5 . 

pbfx/0fsf nflu lrgL / kfgLsf] 3f]ndf lrgL 3'lnt kbfy{ xf] eg] kfgL 3f]ns kbfy{ 

xf] . 3f]n agfpFbf Pp6} 3f]ns kbfy{df PseGbf w]/} 3'lnt kbfy{ klg /fVg ;lsG5 . 

pbfx/0fsf nflu lrgL, kfgL / sfutLsf] /; ldnfP/ klg 3f]n agfpg ;lsG5 . o;df 

kfgL 3f]ns kbfy{ xf] eg] lrgL / sfutLsf] /; 3'lnt kbfy{ x'g\ .

3f]n = 3'lnt kbfy{ ± 3f]ns kbfy{

Solution = Solute + Solvent

3f]n, 3'lnt kbfy{ / 3f]ns kbfy{sf s]xL pbfx/0f

j|m=;= 3f]n 3'lnt kbfy{ 3f]ns kbfy{

1. lrgLkfgLsf] 3f]n lrgL kfgL

2. g'gkfgLsf] 3f]n g'g kfgL

3. /S;L cNsf]xn kfgL

4. sk/ ;Nkm]6sf] 3f]n sk/ ;Nkm]6 kfgL

 sf]nf]O8 (Colloid)

xfdLn] b'w, ud, /ut cflb b]v]s} 5f}F . logLx¿ Ps k|sf/sf ld>0f x'g\ . lognfO{ sf]nf]O8 

elgG5 . 3f]ndf 3'lnt kbfy{sf s0fsf] ;fOh cTolws ;fgf] x'G5 -Jof; 10-7 ;]=ld=eGbf 

;fgf]_ eg] sf]nf]O8df 3'lnt kbfy{sf s0fsf] ;fOh s]xL 7'nf] -10-7 ;]=ld= b]lv 10-5 

;]=ld=Jof;_ x'G5 . oL s0fx¿ ;fwf/0f lkmN6/ k]k/n] 5fGg ;lsFb}g . aflx/af6 x]bf{ sf]nf]O8 

klg ;dfg ld>0f h:tf] b]lvG5 . t/ of] Ps k|sf/sf] c;dfg ld>0f xf] . o;df ePsf 

3'lnt kbfy{sf s0fx¿ gfª\uf] cfFvfn] b]Vg ;lsFb}g . 
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tkfO{‘+sf 3/df s] s:tf 3f]n kbfy{ k|of]u eO/x]sf 5g\, x]/]/ jf cleefjsnfO{ ;f]w]/ ;"rL 

agfpg'xf];\ . k|To]s 3f]nsf] pkof]u rf6{k]k/df n]v]/ sIffdf k|:t't ug{'xf];\\ .

kl/of]hgf sfo{

sf7, df6f] jf k]k/ k|of]u u/L 7]sL / dbfgLsf] gd'gf agfpg'xf];\ . pSt gd'gfn] s;/L 

sfd u5{, 5nkmn ug'{xf];\\ .

lj|mofsnfk 9.10

 ;:k]G;g (Suspension)

Pp6f ljs/df cfwfhlt kfgL lng'xf];\ . pSt kfgLdf rssf] w'nf]÷d}bf jf r'g /fv]/ s]lxa]/ 

3f]Ng'xf];\ . ;dfg jf c;dfg s:tf] k|sf/sf] ld>0f aGof] < 5nkmn ug'{xf];\ . ;:k]G;gdf 

3'lnt kbfy{sf s0fsf] ;fOh sf]nf]O8sf] eGbf 7'nf] -Jof; 10-5 ;]=ld= eGbf 7'nf]_ x'G5 . 

o;df ePsf 3'lnt kbfy{sf s0fx¿ ;fwf/0f lkmN6/ k]k/n] 5fGg ;lsG5 .

 b}lgs hLjgdf 3f]nsf] pkof]lutf (Use of solution in our daily life)

xfdLn] af]6la?jfdf dn /fv]sf] b]v]s} 5f}F xf]nf . s] la?jfn] dnnfO{ xfdLn] eft vfPh:t} 

u/L vfG5g\ t < kSs} klg vfFb}gg\ . la?jfn] cfˆgf] kf]ifs tìjnfO{ 3f]nsf ¿kdf 

h/fsf] ;xfotfaf6 lnG5g\ . dflg; tyf hgfj/n] klg cfkm"nfO{ cfjZos kg]{ w]/} kbfy{ 

3f]nsf ¿kdf lng] u5{g\ . ;ª\If]kdf eGg'kbf{ xfd|f] b}lgs hLjgdf 3f]nsf] pkof]lutfnfO{ 

lgDglnlvt a'Fbfdf atfpg ;lsG5 M

1. la?jfn] cfk\mgf] vfgf agfpg cfjZos kg]{ kfgL tyf nj0fx¿ 3f]nsf ¿kdf 

hldgaf6 ;f];]/ lnG5g\ .

2. xfdLn] vfPsf] vfgf tyf cf}ifwL kfrglj|mofkl5 3f]nsf ¿kdf zf]if0f eO{ /utdf 

ldl;G5 .

3. kfgLdf a:g] hgfj/ tyf jg:kltn] kfgLdf 3'n]/ /x]sf] clS;hg lnP/ Zjf;k|Zjf; 

ub{5g\ .

4. ljleGg k|sf/sf cf}ifwL, k]o kbfy{, h'; cflb klg 3f]nsf ¿kdf kfOG5g\ .
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;f/f+z

1. b'O{ jf b'O{eGbf a9L j:t' ldn]/ ag]sf] kbfy{nfO{ ld>0f elgG5 . xfjf, g'gkfgL 3f]n, 

afn'jf / kmnfdsf] w'nf]sf] ld>0f cflb ld>0fsf pbfx/0f x'g\ .

2. h'g j:t'x¿af6 ld>0f ag]sf] x'G5, ToxL j:t'nfO{ ld>0fsf cjoj elgG5 .

3. ld>0fdf /x]sf cjojx¿ cfk;df ldl;g] tl/sfsf] cfwf/df ld>0fnfO{ ;dfg ld>0f 

/ c;dfg ld>0f u/L b'O{ k|sf/df afF8\g ;lsG5 .

4. ld>0fdf /x]sf ;a} j:t' jf cjoj cfk;df ;dfg ¿kn] ldl;Psf 5g\ eg] To:tf] 

ld>0fnfO{ ;dfg ld>0f elgG5 .

5. ld>0fdf /x]sf j:t' jf cjoj ;dfg ¿kn] ldl;Psf 5}gg\ eg] To:tf] ld>0fnfO{ 

c;dfg ld>0f elgG5 .

6. z'4 / cfjZos j:t'x¿ k|fKt ug{ ld>0fdf /x]sf cjojnfO{ cnUofpg] ljlwnfO{ 

ld>0f 5'6\ofpg] elgG5 . 

7. 3f]nnfO{ ttfP/ 7f]; 3'lnt kbfy{nfO{ t/n 3f]ns kbfy{af6 5'6\ofpg] ljlwnfO{ 

jfikLs/0f elgG5 .

8. t/n / 7f];sf] ld>0fnfO{ hf]8n] 3'dfP/ To;df /x]sf xn'sf / ux|f}F kbfy{nfO{{ 

5'6\ofpg] ljlwnfO{ ;]lG6«k\mo'lhª ljlw elgG5 .

9. ld>0fdf ePsf] t/n kbfy{nfO{ ttfP/ klxn] afkm agfpg] / To;kl5 lr:ofP/ 5'6\6} 

;ª\sng ug]{ ljlwnfO{ cf;jg lj|mof elgG5 .

10. sfuh k|of]u u/L rfF8f] ;g]{ /ª / l9nf] ;g]{ /ªnfO{ 5'6\ofpg] ljlwnfO{ k]k/ j|mf]df6fu|fkmL 

ljlw elgG5 . ljleGg /ª\uLg kbfy{nfO{ 5'6\ofpg / klxrfg ug{ k]k/ j|mf]df6fu|fkmLsf] 

k|of]u ul/G5 .

11. b'O{ jf b'O{eGbf a9L kbfy{ ;dfg ¿kn] ldl;P/ ag]sf] ld>0fnfO{ 3f]n elgG5 .

cEof;
1. vfnL 7fpFdf ldNg] zAb eg'{xf];\\ M

;dfg cf;jg lkFw jf:kmLs/0f ld>0f cjoj

-s_ b'O{ jf b'O{eGbf a9L j:t' ef}lts ¿kdf ldn]/ ag]sf] kbfy{nfO{  elgG5 . 

-v_ ld>0f agfpg] j:t'nfO{ ld>0fsf  elgG5 .
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-u_   ld>0fdf cjojx¿ ;dfg ¿kn] ldl;Psf x'G5g\ . 

-3_   ljlw k|of]u u/L ufpF3/df /S;L agfOG5 .

-ª_ ;]lG6«k\mo'lhª ljlwdf ux|f}F j:t' k/LIf0f gnLsf]=============df hDdf x'G5 .

2. tn lbOPsf ljsNkdWo]af6 ;xL pQ/ 5fGg'xf];\ M

-s_ s'g ld>0fdf cjojx¿ ;dfg ¿kn] ldl;Psf x'G5g\ <

-c_ afn'jf kfgL -cf_ e'; ldl;Psf] rfdn

-O_ g'g kfgL -O{_ wldnf] kfgL

-v_ lbOPsf pbfx/0fx¿dWo]af6 c;dfg ld>0f lrGg'xf];\ M 

-c_ lrgL kfgL -cf_ ;f]8f kfgL

-O_ g'g kfgL -O{_ wldnf] kfgL

-u_ bxLaf6 gf}gL lgsfNg s'g ljlwsf] k|of]u ul/G5 <

-c_ cf;jg -cf_ ;]lG6«k\mo'lhª

-O_ jfikLs/0f -O{_ j|mf]df6fu|fkmL

-3_ c:ktfndf lk;fa tyf /utdf ldl;Psf /;fogx¿ 5'6\ofP/ klxrfg ug{ s'g 

ljlwsf] k|of]u ul/G5 <

-c_ cf;jg -cf_ ;]lG6«k\mo'lhª

-O_ dl0feLs/0f -O{_ j|mf]df6f]u|fkmL

3. l7s jf a]l7s 5'6\ofpg'xf];\ M

-s_ jfo' ljleGg UofF;sf] ld>0f xf] . 

-v_ g'gkfgLsf] 3f]nnfO{ c;dfg ld>0f elgG5 .

-u_ ;]lG6«k\mo'lhª ljlwaf6 /ªx¿ 5'6\ofpg ;lsFb}g .

-3_ cf;jg ljlwaf6 /S;L agfpg ;lsG5 .

-ª_ /Stsf]ifx¿ 5'6\ofpg ;]lG6«k\mo'lhª ljlw ckgfOG5 .

4. km/s n]Vg'xf];\\ M

-s_ ;dfg ld>0f / c;dfg ld>0f

-v_ 3f]ns / 3'lnt kbfy{
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5. sf/0f lbg'xf];\ M

-s_ lrgLkfgLsf] 3f]nnfO{ ;dfg ld>0f elgG5 .

-v_ ljleGg k|sf/sf /ªsf] ld>0fnfO{ j|mf]df6f]u|fkmL ljlwaf6 5'6\ofOG5 .

-u_ t/n / 7f];sf] ld>0fdf ePsf xn'sf / ux|f}F kbfy{nfO{{ 5'6\ofpg ;]lG6«k\mo'lhª 

ljlw k|of]u ul/G5 .

-3_ g'gkfgLsf] 3f]naf6 g'g 5'6\ofpg jfikLs/0f ljlw k|of]u ul/G5 .

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

-s_ ld>0f eg]sf] s] xf] < 

-v_ s:tf] k|sf/sf] ld>0fnfO{ ;dfg ld>0f elgG5 < s'g} b'O{ pbfx/0f;lxt 

atfpg'xf];\ .

-u_ vf]nfsf] wldnf] kfgL / g'gkfgLdWo] s;nfO{ c;dfg ld>0f elgG5, ts{ lbg'xf];\ .

-3_ s:tf] u'0f ePsf ld>0fnfO{ cf;jg ljlwaf6 5'6\ofOG5, n]Vg'xf];\\ .

-ª_ ;]lG6«k\mo'lhª ljlwsf] k|of]u sxfF / lsg ul/G5, atfpg'xf];\ .

-r_ /utdf ePsf ljleGg /;fogx¿ 5'6\ofpg'kbf{ s'g ljlwsf] k|of]u ug'{x'G5, 

sf/0f;lxt n]Vg'xf];\ .

-5_ xfd|f] b}lgs hLjgdf 3f]nsf] k|of]u sxfF sxfF ePsf] kfOG5, rrf{ ug'{xf];\\ .

-h_ olb tkfO{‘nfO{ Pp6f lunf;df g'g kfgL / csf]{ lunf;df z'4 kfgL lbOPsf] 

5 . grfvL oLdWo] s'g z'4 kfgL xf] eg]/ 5'6\ofpg' k¥of] eg] s] ug'{x'G5 < 

ldq0f 5'6\ofpg] ljlwsf cfwf/df n]Vg'xf];\\ .

zAbfy{

ld>0f Ö b'O{ jf b'O{eGbf a9L j:t' ldn]/ ag]sf] kbfy{ 

;]lG6«k\mo'h Ö ;]lG6«k\mo'lhªdf k|of]u x'g] ljB't\ df]6/hl8t oGq

sG8]G;/ Ö lr:ofpg] gnL

lkmN6/ k]k/ Ö 5fGg] sfuh
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sIffsf ;fyLx¿ b'O{ ;d"xdf afFl8g'xf];\ . Pp6f ;d"xn] cfcfˆgf] 3/sf] efG5fdf vfgf 

agfpFbf k|of]u x'g] jf ld;fOg] ljleGg kbfy{sf] gfd ;ª\sng ug'{xf];\\ . To:t} csf]{ ;d"xn] 

3/leq tyf 3/aflx/ ;/;kmfOsf nflu k|of]u x'g] kbfy{sf] gfd ;ª\sng ug'{xf];\\ . b'j} 

;d"x ldnL tnsf] tflnsfdf eg]h:t} ;"rL tof/ u/L agfpg'xf];\ .

tflnsf g= 10.1

efG5fdf vfgf agfpFbf k|of]u x'g] jf 
ld;fOg] kbfy{

3/leq tyf 3/aflx/ ;/;kmfOsf nflu 
k|of]u x'g] kbfy{

lrgL, r's cldnf], ;fa'g, x]G8jf; 

PsfO 10 b}lgs k|of]usf ;fdu|Lx¿
(Materials Used in Daily Life)

lj|mofsnfk 10.1

lrq x]/f}F / logsf] k|of]u s'g s'g sfdsf nflu x'G5, 5nkmn u/f}‘ M

lrq g= 10.1

xfdL b}lgs hLjgdf w]/} lsl;dsf ;fdu|L k|of]u u5f}{F . xfd|f] 3/, efG5fsf]7f tyf :gfg 

sIfdf w]/} lsl;dsf efF8fs'F8f x'G5g\ . To:t} vfg]s'/f ksfpFbf rflxg] g'g, t]n, lh/f, 

wlgofF, lrgL, rfdn, bfn cflb klg x'G5g\ . xfdLn] n'uf w'g ;fa'g, l86/h]G6 cflbsf] 

k|of]u u5f}{+ . To:t} 3/ lgdf{0fsf nflu dflg;x¿ kmnfd tyf PlNdlgodsf] k|of]u u5{g\ . 

3/ ;hfj6sf nflu dfa{n tyf 6fonsf] k|of]u ul/G5 . xfdL z[ª\uf/sf nflu u/uxgf 

nufpF5f}F . oL ;a} kbfy{x¿ x'g\ .

10.1 s]xL pkof]uL /;fogx¿ (Some useful chemicals)
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xfd|f] b}lgs hLjgdf y'k|} lsl;dsf /f;folgs kbfy{ k|of]udf cfpF5g\ . tLdWo] s]xL 

k|s[ltaf6 k|fKt x'G5g\ eg] s]xL dflg;n] tof/ kf/]sf x'G5g\ . r's jg:kltaf6 k|fKt x'G5, 

vfg] ;f]8f vlgh kbfy{af6 tof/ kfl/G5, l3p ufO{{e}F;Lsf] b'waf6 kfOG5 cflb . bfFt dfem\g 

k|of]u x'g] 6'yk]:6, ;/;kmfOsf nflu k|of]u x'g] ;fa'g, v]taf/Ldf /flvg] dn cflb ;a} 

/f;folgs kbfy{ x'g\ . oxfF xfdL vfgfdf ld;fOg] /f;folgs kbfy{ tyf ;/;kmfOsf nflu 

k|of]u x'g] /f;folgs kbfy{af/] 5'6\6f5'6\6} cWoog ug{] 5f}F M

-c_ vfBkbfy{sf ¿kdf k|of]u x'g] /;fogx¿ (Chemicals used as food materials)

tkfO{‘+n] ;]n/f]6L, kfp/f]6L, s]s, la:s'6, 8'gf]6 cflb vfg' jf b]Vg'ePs} xf]nf . To:t} 

t/sf/L, crf/ eg]kl5 g'lgnf], cldnf] / lk/f] eGg] ;Demgf cfpF5 xf]nf . ;a{t jf h'; 

eg]kl5 u'lnof] eGg] ;Demgf cfpF5 xf]nf . o:tf vfg]s'/f agfpFbf s] s:tf /f;folgs 

kbfy{sf] k|of]u ul/G5 < cfˆgf cleefjs, cfkmGt, lzIfs cflbnfO{ ;f]w]/ ;"rL tof/ 

kfg'{xf];\ . 

1. s] v';f{gLafx]s c¿ klg lk/f] x'g] vfBkbfy{ tkfO{‘+nfO{ yfxf 5 <

2. sfutL, OdnL, ef]u6]afx]s c¿ cldnf kbfy{ tkfO{‘+nfO{ yfxf 5 <

;]n/f]6L k'mnfpg rfdnsf] lk7fdf vfg] ;f]8f /flvG5 . of] Ps /f;folgs kbfy{ xf] . To:t} 

g'g klg Ps /f;folgs kbfy{ g} xf] . sfutL, ;'Gtnf, cdnf cflb vfFbf cfpg] cldnf] 

:jfb /f;folgs kbfy{s} sf/0f xf] . lrofdf /flvg] lrgL klg u'lnof] :jfb ePsf] /f;folgs 

kbfy{ xf] .

ux'Fsf] lk7f], vfg] ;f]8f, kfgL / b'O{cf]6f srf}/f lng'xf];\\ . 

Pp6f srf}/fdf lk7f], kfgL / yf]/} dfqfdf vfg] ;f]8f 

/fvL /fd|/L d'5\g'xf];\ . To:t} csf]{ srf}/fdf ;f]8flagfsf] 

Tolt g} dfqfdf lk7f] d'5\g'xf];\ . b'j} srf}/fnfO{ !@ 

306f;Dd 5f]k]/ /fVg'xf];\ . s'g rflxF lk7f]sf] cfotg 

a9L eof], cjnf]sg ug'{xf];\ .

lj|mofsnfk 10.2

lj|mofsnfk 10.3

lrq g= 10.2
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xfdLn] slxn]sfxLF kfp/f]6L vfPs} 5f}F xf]nf . of] Psbd} v's'nf] lsl;dsf] x'G5 . o;nfO{ 

agfpFbf vfg] ;f]8f k|of]u u/L v's'nf] agfOG5 . vfg] ;f]8fsf] k|of]un] vfBkbfy{nfO{ k'mnfpg 

dbt u5{ . o;sf] /f;folgs gfd ;f]l8od afOsfaf]{g]6 (sodium bicarbonate) xf] . 

of] vlgh kbfy{af6 agfOG5 .

vfg] ;f]8fsf] k|of]u kfp/f]6L, s]s, la:s'6 cflb agfpg ul/G5 . g/d k]o kbfy{ agfpg 

klg vfg] ;f]8f k|of]u x'G5 . vfg] ;f]8fsf] k|of]u cf}ifwLsf ¿kdf klg ul/G5 . o;n] k]6df 

x'g] Pl;l86L lg/fs/0f u5{ . vfg] ;f]8f k|of]u ubf{ o;sf] dfqfdf Wofg lbg'k5{ . vfg] ;f]8f 

w]/} k|of]u ul/Pdf k]6 km'Ng], afGtf x'g], kvfnf nfUg] h:tf c;/ b]vf k5{g\ .

vfg] g'g Ps vlgh xf] . of] k|fs[lts ¿kdf 

;d'b|sf] kfgLaf6 / e"ldut e08f/x¿ -r6\6fgL 

g'g– l;w] g'g_ af6 k|fKt x'G5 . vfg] g'gsf] 

/f;folgs gfd ;f]l8od Snf]/fO8 (sodium 

chloride) xf] . of] kfgLdf 3'N5 . xfd|f] z/L/sf 

nflu rflxg] ;f]l8odsf] Ps k|d'v ;|f]t vfg] 

g'g xf] .

vfg] g'g vfBkbfy{df g'lgnf] :jfbsf nflu k|of]u ul/G5 . o;nfO{ tof/L cj:yfdf vfg 

ldNg] df5f, df;' tyf crf/nfO{ lau|g glbO{ ;+/lIft /fVg klg k|of]u ul/G5 . cf}Bf]lus 

¿kdf ;fa'g agfpg, sfuh, /a/, sfFr cflb tof/ kfg{ vfg] g'g k|of]u x'G5 . g'gsf] k|of]u 

;/;kmfO tyf cf}ifwLsf ¿kdf klg ul/G5 .

xfd|f] z/L/sf nflu ;f]l8od Snf]/fO8 cTofjZos eP klg cTolws dfqfdf k|of]u ubf{ 

xflgsf/s x'G5 . ;f]l8odsf] dfqf a9\bf JolStnfO{ pRr /Strfk tyf dfgl;s tgfj x'g 

;S5 . o;n] ubf{ Åbo /f]u, lduf}{nf /f]u cflb h:tf uDeL/ /f]u nfUg] x'G5 .

s] tkfO{‘+nfO{ yfxf 5 <

vfg] g'gdf cfof]l8g ld;fO{ cfof]l8go'St g'g tof/ kfl/G5 . cfof]l8g cfefjdf unufF8 

b]vf k5{ / afnaflnsfx¿df dfgl;s ;d:of b]lvG5 . afnaflnsfx¿ k'mlt{nf x'g tyf 

unufF8af6 aRg z/L/df plrt dfqfdf cfof]l8gsf] cfjZostf kb{5 .

lrq g= 10.3
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lrgLsf] :jfb u'lnof] x'G5 . o;sf] /f;folgs gfd 

;'j|mf]h (sucrose) xf] . lrgL pv'sf] /;af6 tof/ 

kfl/G5 . s]/f, cfFk, cª\u'/, e'OFs6x/ h:tf kmnk"mndf 

s]xL dfqfdf lrgL kfOG5 .

vfBkbfy{df u'lnof] :jfbsf nflu lrgL k|of]u ul/G5 . 

o;sf] k|of]un] tof/L cj:yfdf Koflsª u/L /flvg] 

vfBkbfy{ ;+/lIft /xG5g\ . kfgLdf ;lhn} 3'Ng] ePsfn] ljleGg k]o kbfy{ lgdf{0f ug{ lrgL 

k|of]u ul/G5 .

ufO{{ tyf e}F;Lsf] b'waf6 k|fKt x'g] Ps k|sf/sf] lrNnf] 

kbfy{nfO{ l3p elgG5 . jftfj/0fsf] tfkj|mdcg';f/ l3p 

7f]; jf t/n cj:yfdf /x]sf] x'G5 . hf8f] ofddf of] 7f]; 

x'G5 eg] udL{ ofddf t/n x'G5 . ljleGg lsl;dsf 

ld7fO{ tyf :jflbnf ef]hg tof/ kfg{ l3psf] k|of]u  

ul/G5 . 5fnfnfO{ ;'Svf x'gaf6 hf]ufpg klg l3psf] k|of]u ul/G5 .

jg:kltsf lapx¿ k]n]/ k|fKt x'g] Ps k|sf/sf] lrNnf] kbfy{nfO{ t]n elgG5 . tf]/Lsf] t]n, 

e6df;sf] t]n, ;"o{d'vL k"mnsf] t]n, cfn;sf] t]n, lrp/Lsf] t]n, cf]lne -h}t'g_ t]n 

cflb d'Vo ¿kdf k|of]u x'g] t]n x'g\ . l3p / t]nn] xfdLnfO{ zlSt / tfk lbG5 .

s] tkfO{‘nfO{ yfxf 5 <

t]n la?jfsf lapaf6 dfq geO{ cGo efuaf6 klg tof/ kfl/G5 . pbfx/0fsf nflu 

cf]lne -h}t'g_ t]n kmnaf6 pTkfbg ul/G5 .

-cf_ ;/;kmfOdf pkof]u x'g] /f;folgs kbfy{x¿ (Chemicals used as cleanser)

tkfO{‘+sf 3/df ;/;kmfOsf nflu s] s:tf /f;folgs kbfy{sf] k|of]u ePsf] 5, ;"rL tof/ 

ug{'xf];\\ . oL /f;folgs kbfy{ s] s] sfdsf nflu k|of]u x'G5g\ / pSt /f;folgs kbfy{sf] 

k|of]u ubf{ ckgfpg'kg]{ ;fjwfgLsf af/]df sIffdf 5nkmn ug'{xf];\\ .

lj|mofsnfk 10.4

lrq g= 10.4

lrq g= 10.5
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PlG6;]lK6so'St ;fa'gn] aRrfx¿nfO{ g'xfpg] ul/G5 . aRrfsf n'uf w'Fbf klg kfgLdf s]xL 

yf]kf PlG6;]lK6s /fvL ;kmf ul/G5 . cfˆgf cleefjs jf lzIfsnfO{ ;f]wL o;sf] sf/0f 

yfxf kfpg'xf];\ .

tkfO{‘+sf 3/df n'uf w'Fbf, g'xfpFbf, 3fprf]6 ;kmf ubf{ kSs} klg ;fa'g, :ofDk', ;]lg6fOh/ 

cflbsf] k|of]u ul/G5 xf]nf . cfw'lgsLs/0f;Fu} cfhef]ln 3/fo;L ;/;kmfOdf y'k|} lsl;dsf 

kbfy{sf] k|of]u ul/G5 . kmf]xf]/ efF8fs'F8f, e\mofnsf l;;f, uf8Lsf l;;f, zf}rfno cflb 

;kmf ug{ ;fa'g, l86/h]G6, k]mgf]n, :6]g l/d'e/ (stain remover) h:tf /;fogsf] k|of]u 

ul/G5 .

lj|mofsnfk 10.5

;/;kmfOsf nflu k|of]u x'g] ;fa'g Ps 7f]; /f;folgs kbfy{ xf] . g'xfpg tyf n'uf w'g 

5'6\6f5'6\6} lsl;dsf ;fa'gsf] k|of]u ul/G5 . ;fa'g kfgLdf 3'Nbf lkmFh pTkGg x'G5 .

n'uf w'g k|of]u x'g] kfp8/ jf t/n /f;folgs kbfy{nfO{ l86/h]G6 elgG5 . of] ;fa'geGbf 

a9L 3'ngzLn x'G5 . To;}n] l86/h]G6n] ;kmf u/]sf] n'uf ;fa'gn] ;kmf u/]sf] eGbf a9L 

;kmf b]lvG5 . ;fa'g / l86/h]G6df ePsf] ;f]l8od tìjn] kmf]xf]/ ;kmf u5{ .

k]mgf]n Pp6f pkof]uL /;fog xf] . lkmgf]n sL6f0f' gfzssf   ¿kdf k|of]u ul/G5 . 3/ ;kmf 

ug{ klg km]gf]n k|of]u ul/G5 . o;n] b'u{Gw x6fpF5 / leFmufnfO{ eufpF5 . of] kfgLdf ;lhn} 

3'N5 . of] cTolws ljiffSt x'G5 . cfFvfnfO{ lkmgf]nsf] ;Dks{af6 hf]ufpg'k5{ . To:t} 

lkmgf]nn] 5fnfnfO{ klg kf]N5 . o;sf] k|of]u ubf{ kGhf nufpg'k5{ .

PlG6;]lK6so'St /;fog zNolrlsT;f tyf sL6f0f' gfzssf ¿kdf k|of]u x'g] kbfy{ xf] . 

of] kfgLdf 3'N5 . o;n] 5fnfnfO{ sL6f0f'/lxt agfpF5 .

lrq g= 10.6
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Pp6f aflN6gdf kfgL, tLgcf]6f ;;fgf af6f, n'uf w'g] ;fa'g, l86/h]G6 / :6]g l/d'e/ 

Nofpg'xf];\ . tLgcf]6f ;]tf] /ªsf ;fgf ?dfndf ljleGg /ª -k]G6_ jf lu|hsf bfu 

nufpg'xf];\\ . ljBfyL{x¿ tLgcf]6f ;d"xdf ljeflht x'g'xf];\ . klxnf] ;d"xn] ?dfnnfO{ 

;fa'gn] ;kmf ug'{xf];\\ . bf];|f] ;d"xn] csf]{ ?dfnnfO{ l86/h]G6n] ;kmf ug'{xf];\\ . clGtd 

;d"xn] ?dfnnfO{ :6]g l/d'e/n] ;kmf ug'{xf];\\ . s'g /f;folgs kbfy{n] ;kmf ubf{ ;kmfO 

/fd|f] eof], cjnf]sg ug{'xf];\\ .

ljrf/0fLo k|ZgM 6]a'n, sfFr, gªsf] kfln;, df]afOn jf sDKo'6/sf] l:j|mg cflb ;kmf ug{ 

s'g s'g /;fog k|of]u x'G5 <

:6]g l/d'e/ bfu x6fpg ;kmf ug{ k|of]u x'g] /f;folgs kbfy{ xf] . slxn]sfxLF xfd|f n'uf, 

la5\of}gf, e'OFdf la5\ofPsf] sfk]{6, gªsf] kfln; cflbdf ;fdfGo ¿kn] ;kmf ubf{ gx6\g] 

bfu nfU5g\ . To:tf bfunfO{ ;lhn} x6fpg :6]g l/d'e/ k|of]u ug{ ;lsG5 . o;n] 

kmf]xf]/nfO{ 3'nfP/ ;kmf u5{ . :6]g l/d'e/ kfp8/ tyf emf]n b'j} cj:yfdf kfOG5 .

lj|mofsnfk 10.6

g'g, 
vfg]t]n, lrgL, 
vfg] ;f]8f, l3p 

cflb

;/;kmfOsf] 
¿kdf k|of]u x'g] 
/f;folgs kbfy{

vfgfsf] 
¿kdf 

k|of]u x'g] 
/f;folgs 

kbfy{

;fa'g, 

l86/h]G6, 

km]gf]n, :6]g 

l/d'e/ cflb

s]xL /f;folgs 

kbfy{

pbfx/0f
pbfx/0f
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cEof;

1. vfnL 7fpFdf ldNg] zAb eg'{xf];\\ M 

;f]l8od ;f]l8od Snf]/fO8 pv' vfg] ;f]8f lrgL

-s_ vfg] g'gsf] /f;folgs gfd  xf] . 

-v_ vfBkbfy{nfO{ k'mnfpg  k|of]u ul/G5 .

-u_ k|foM  sf] /;af6 lrgL tof/ kfl/G5 .

-3_ ;fa'gdf ePsf]  tìjn] kmf]xf]/ ;kmf u5{ .

2. tn lbOPsf dWo]af6 ;xL ljsNk 5fGg'xf];\ M

-s_ vfg] ;f]8fsf] /f;folgs gfd s] xf] <

-c_ ;f]l8od Snf]/fO8 -cf_ ;f]l8od sfaf]{g]6

-O_ ;f]l8od afOsfaf]{g]6 -O{_ ;f]l8od ;Nkm]6

-v_ s'g kbfy{nfO{ /f;folgs ¿kn] ;'j|mf]h eg]/ lrlgG5 <

-c_ NofS6f]h -cf_ lrgL

-O_ k|'mS6f]h -O{_ Un'sf]h

-u_ n'ufdf cl8P/ /x]sf bfu x6fpg s'g /f;folgs kbfy{sf] k|of]u /fd|f] x'G5 <

-c_ ;fa'g -cf_ k]mgf]n

-O_ l86/h]G6 -O{_ :6]g l/d'e/ 

-3_ kfp/f]6L, s]s, la:s'6 cflbdf vfg] ;f]8fsf] k|of]u lsg ul/G5 <

-c_ ld7f] / :jflbnf] agfpg -cf_ k'mnfP/ :kGhL agfpg

-O_ b]Vbf /fd|f] / kf]l6nf] agfpg -O{_ cfsif{s agfpg

-ª_ lbOPsf /;fogx¿dWo] ldNg] ;d"x s'g xf] <

-c_ l3p, t]n, ;fa'g / lrgL -cf_ k]mgf]n, t]n, ;fa'g / lrgL

-O_ l3p, t]n, g'g / lrgL O{_ l3p, t]n, g'g / :6]g l/d'e/
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3. km/s n]Vg'xf];\\ M

-s_ vfg] ;f]8f / vfg] g'g -v_ ;fa'g / l86/h]G6 

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

-s_ vfBkbfy{sf ¿kdf k|of]u ul/g] rf/cf]6f /;fogsf] gfd / ltgsf b'O{ b'O{cf]6f 

k|of]u tflnsf agfO{ eg'{xf];\\ .

-v_ ;/;kmfOdf s] s:tf /;fogsf] k|of]u x'G5 < s'g} rf/cf]6f /;fogsf] gfd / 

ltgsf] k|of]u tflnsf agfO{ eg'{xf];\\ .

-u_ kfp/f]6L, s'lsh, ;]n/f]6L h:tf kl/sf/ agfpFbf lsg vfg] ;f]8fsf] k|of]u 

ul/G5 <

-3_ tkfO{‘sf] 3/sf] efG5fdf k|of]u x'g] s'g} b'O{cf]6f /f;folgs kbfy{sf] gfd / 

k|of]u n]Vg'xf];\\ .

-ª_ lrlsT;sx¿ sf]/f]gf tyf c¿ ljiff0f'af6 aRgsf nflu ;do ;dodf ;fa'g kfgLn] 

xft w'g / :oflg6fOh/ k|of]u ug{ ;'emfa lbG5g\, lsg xf]nf <

-r_ olb tkfO{‘sf] ljBfnosf] 6\jfOn]6df w]/} bfu / g/fd|f] uGw cfPsf] /x]5 eg] 

6\jfOn]6 ;kmf ug]{ dflg;nfO{ s;/L ;kmf ug{ ;'emfj lbg'x'G5, n]Vg'xf];\\ .

-5_ tkfO{‘sf] ;fyLsf] sk8fdf 86k]gsf] d;L nfu]sf] /x]5 . pgsf] cfdfn] w]/} 

k6s ;fa'g kfgLn] w'Fbf klg bfu x6]g5 . pSt bfu x6fpg s] ug'{knf{ < 

;fyLnfO{ cfˆgf] ;'emfj lbg'xf];\ .

-h_ lrqsf cfwf/df tnsf k|Zgsf] pQ/ lbg'xf];\ .

-c_ oL /f;folgs kbfy{x¿ s] s] sfdsf nflu k|of]u x'G5g\ <

-cf_ oL j:t'x¿sf] cgfjZos k|of]un] dfgj :jf:Yodf s] k|efj k5{ <
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cfˆgf] 3/ jf j/k/af6 h:tfkftfsf 6'j|mf, 9'ª\ufsf 6'j|mf, tfdfsf] efF8f, rf/sf]n, sf]Onf, 

;Nkm/, u|fkmfO6, rSs', lrD6f, xyf}8f, kmnfdsf sfF6L, t/fh', 9s, 9ss} cfsf/sf] 

sf7sf] gd'gf 9s, ;fa'g, sf7sf 5]:sf cflb lnP/ tnsf lj|mofsnfk ug'{xf];\\ M

1. ;a} j:t'nfO{ Ps Ps u/L kmnfdsf] sfF6Ln] sf]/]/ x]g'{xf];\ . s'g j:t'nfO{ sf]bf{ 

;lhn} ulx/f] bfu a:5 / s'g j:t'df bfu a:b}g, cjnf]sg ug'{xf];\\ .

2. ;a} j:t'nfO{ ;fgf] /8n] lxsf{pg'xf];\ . s'g j:t'sf] cfjfh l6ª cfpF5, 

cjnf]sg ug'{xf];\\ .

10.2 wft' / cwft'sf] kl/ro (Introduction to metals and non-metals)

xfdLnfO{ yfxf 5, Pp6f 5]paf6 hln/x]sf] bfp/fnfO{ csf]{ 5]paf6 5'Fbf xfd|f] xft kf]Nb}g 

t/ Pp6f 5]paf6 tflt/x]sf] lrD6fsf] csf]{ 5]pdf 5'Fbf xfdLnfO{ kf]N5 . o:t} u/L ljB't\sf 

tf/x¿ w]/} h;f] tfdf jf PlNdlgodaf6} ag]sf x'G5g\ . vfgf ksfpg k|of]u x'g] w]/} h;f] 

efF8fs'F8f kmnfd, tfdf, PlNdlgod, l:6n, cflbaf6 ag]sf x'G5g\ eg] h'Qf, rKkn cflb 

/a/ jf Knfl:6saf6 ag]sf x'G5g\ . rfFbL, tfdf, kmnfd, PlNdlgod, l:6n cflb s8f x'G5g\ 

eg] /a/, Knfl:6s, sf7 cflb g/d x'G5g\ . s8f jf g/d, tfk ;g]{ jf g;g]{, ljB't\ k|;f/0f 

x'g] jf gx'g], 7f]lSsFbf l6ª\u cfpg] jf gcfpg] h:tf u'0fsf cfwf/df xfdLn] b}lgs ¿kdf 

k|of]u ug]{ ;fdu|LnfO{ wft' jf cwft' egL 5'6\ofpF5f}F .

lrq g= 10.7  wft'af6 ag]sf ljleGg k|sf/sf ;fdfgx¿

-c_ wft' (Metals)

lj|mofsnfk 10.7
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3. kmnfdsf] 6'j|mf / p:t} cfsf/ k|sf/sf] sf7sf] 6'j|mfnfO{ t/fh'sf 5'6\6f5'6\6} 

kNnfdf /fvL hf]Vg'xf];\ . ;dfg cfsf/ / ;fOh eP klg s'g ux|f}F 5, cjnf]sg 

ug'{xf];\\ .

4. kmnfdsf] sfF6L / sf7sf] 6'j|mfnfO{ cfuf]5]p /fVbf s'gaf6 tfk ;5{, cjnf]sg 

ug'{xf];\\ .

5. kmnfdsf] sfF6Lsf] 6'Kkf]nfO{ / 9'ªufsf] 6'j|mfnfO{ Pp6f s8f 9'ª\ufdfly /fvL 

xyf}8fn] a];/L lxsf{pFb} hfg'xf];\\ . lxsf{pFbf s'g kftlnFb} hfG5 / s'g km'6]/ 

6'j|mf 6'j|mf x'G5, cjnf]sg ug'{xf];\\ .

6. ;a} j:t'nfO{ 3fddf /fv]/ 6lNsG5g\ jf 6lNsFb}gg\, cjnf]sg ug'{xf];\\ .

xfdL cfˆgf] b}lgs hLjgdf wft' / cwft' b'j}sf] k|of]u u5f}+{ . logLx¿nfO{ ef}lts u'0fsf 

cfwf/df 5'6\ofpg ;lsG5 . tfk / ljB't\ ;g]{, lk6]/ kftnf] agfpg ;lsg], ttfP/ tf/ 

h:tf] nfdf] agfpg ;lsg], ;fdfGotof s8f x'g], 6lNsg] / 7f]lSsFbf ljz]if vfnsf] l6ª\u 

cfjfh lbg] kbfy{nfO{ wft' elgG5, h:t} M kmnfd, tfdf, ;'g, rfFbL, PlNdlgod cflb .

 wft'sf ef}lts u'0fx¿ (Physical properties of metals)

1. wft'sf] 6ns (Lustre) x'G5 .

wft'x¿n] k|sfznfO{ k/fjt{g u5{g\ . o;n] 

ubf{ ltgLx¿ rlDsnf b]lvG5g\ jf 6lNsG5g\ . 

wft'sf] ;txdf x'g] o:tf] rlDsnf]kgnfO{ wft'sf] 

6ns elgG5 . k|sfzsf] pkl:yltdf 6lNsg] 

u'0fn] ubf{ s]xL wft' lgs} cfsif{s b]lvG5g\ . 

To;}n] dflg;x¿ ;'g tyf rfFbLsf] k|of]uaf6 

u/uxgf agfpF5g\ .

2. ;fdfGotof wft'x¿ s8f, a9L vFlbnf / 7f]; cj:yfdf x'G5g\ .

kmnfd, tfdf cflb wft'x¿ s8f x'G5g\ . ;a} wft'sf] s8fkg Psgf;sf] x'Fb}g . 

s]xL wft' g/d klg x'G5g\ . pbfx/0fsf nflu lnlyod, ;f]l8od, kf]6fl;od cflb 

lrq g= 10.8  h:tf kftf
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g/d wft' x'g\ . g/d wft'nfO{ ;lhn};Fu sf6\g 

;lsG5 t/ s8f wft'x¿nfO{ ;lhn};Fu sf6\g 

;lsFb}g . ;fdfGo tfkj|md / rfkdf w]/} wft' 7f]; 

cj:yfdf kfOG5g\ t/ kf/f] eg] ckjfbsf ¿kdf 

t/n cj:yfdf /xg] wft' xf] .

3. wft'x¿af6 ltvf] cfjfh pTkGg x'G5 .

wft'df sDkg x'Fbf ljz]if k|sf/sf] cfjfh pTkGg 

x'G5 . s8f wft'x¿nfO{ lxsf{pFbf jf wft'x¿ Pscfk;df 

7f]lSsFbf ltgdf sDkg pTkGg eO{ ljz]if k|sf/sf] æl6ª\uÆ 

cfjfh ;'lgG5 . wft'sf] of] u'0fnfO{ ;f]gf]l/6L elgG5 .

4. wft'nfO{ lk6]/ kftnf] agfpg ;lsG5 .

w/} h;f] wft'nfO{ ttfP/ 3g jf xyf}8fn] 7f]s]/ kftnf] 

agfpg ;lsG5 . o;/L wft'nfO{ 7f]Sbf kftnf] aGg] 

u'0fnfO{ d]lnPlaln6L (malleability) elgG5 . lk6\bf 

kftnf] x'g] u'0fn] ubf{ wft'nfO{ ljleGg cfsf/ / k|sf/sf 

kftfdf kl/jt{g u/L h:tfkftf, efF8fs'F8f cflbsf] lgdf{0f 

ul/G5 .

5. wft'af6 tf/ agfpg ;lsG5 .

;'g, rfFbL, tfdf, kmnfd, 

PlNdlgod cflb wft'nfO{ ttfP/ 

tGsfpFbf nfDrf] / dl;gf] tf/ 

cfsf/df kl/0ft ug{ ;lsG5 . 

o;/L tfGbf nfDrf] x'g] u'0fnfO{ 8lS6ln6L (ductility) elgG5 . tGsfpbf nfdf] x'g] 

u'0fn] ubf{ wft'nfO{ ljleGg cfsf/ / k|sf/sf 58 jf tf/x¿df kl/jt{g ug{ 

;lsG5 . oxL u'0fn] ubf{ xfd|f] 3/df k|of]u x'g] ;'rfns tf/ -tfdfsf] tf/_, kmnfd] 

8G8L cflbsf] lgdf{0f ug{ ;Dej ePsf] xf] .

lrq g= 10.10

lrq g= 10.11

lrq g= 10.9

lrq g= 10.12
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Pp6f 8«fO;]n, tfdfsf] tf/, aNa, l;Ssf / /a/sf] 6'j|mf lng'xf];\\ . lrqdf b]vfPh:t} 

8«fO;]n, tfdfsf] tf/ / aNa h8fg u/L ljB't\ kl/ky agfpg'xf];\ . Ps k6s tf/sf] 

lardf l;Ssf hf]8\bf aNa aN5 ls aNb}g, cjnf]sg ug'{xf];\\ . csf]{ k6s tf/sf] lardf 

/a/sf] 6'j|mf hf]8\bf aNa aN5 ls aNb}g, cjnf]sg ug'{xf];\\ .

lrq g= 10.13

1. o:t} u/L h:tfkftfsf] 6'j|mf], 9'ª\ufsf] 6'j|mf], tfdfsf] l;Ssf, kmnfdsf] sfF6L, ;fa'gsf] 

6'j|mf], sf7sf] 5]:sf] cflb k|of]u ubf{ aNa aN5 ls aNb}g, cjnf]sg ug'{xf];\\ .

6. wft'x¿ tfksf ;'rfns x'G5g\ .

wft'x¿ tfksf ;'rfns x'G5g\ . wft'af6 tfk ;lhn} k|;f/0f x'g] ePsfn] vfgf ksfpgsf 

nflu wft'sf efF8fs'F8f agfOG5 . ttfpgsf nflu k|of]u ul/g] ljleGg ljB'tLo pks/0fdf 

klg wft'sf] k|of]u ul/G5 .

7. wft'x¿ ljB't\sf rfns x'G5g\ .

lj|mofsnfk 10.8

h:tfkftfsf 6'j|mf, tfdfsf 6'j|mf, l;Ssf, kmnfdsf] lsnf cflb wft'af6 ljB't\ k|jfx x'G5 . 

t;y{ wft'x¿ ljB't\sf ;'rfns x'G5g\ . wft'af6 ljB't\ ;lhn} k|jfx x'g] ePsfn] xfd|f] 

3/df ljB't\ kl/ky agfpg tfdfsf tf/sf] k|of]u ul/G5 . tfdf / PlNdlgodsf tf/ k|of]u 

u/L ljleGg ljB'tLo pks/0f agfOG5 .

b}lgs hLjgdf wft'sf] k|of]u s] s] sfdsf nflu x'Fb} cfPsf] kfOG5 < 5nkmn ug'{xf];\ .

-cf_ cwft' (Non-metals)
xfd|f] j/k/ w]/} k|sf/sf kbfy{ kfOG5g\ h;df wft'sf] h:tf] u'0f x'Fb}g . o:tf kbfy{nfO{ 

cwft' elgG5 . xfO8«f]hg, clS;hg, ;Nkm/, gfO6«f]hg, sfa{g, rf/sf]n, sf]Onf, u|fkmfO6 
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cflb cwft' x'g\ . tfk / ljB't\sf s'rfns, ;fdfGotof g/d, g6lNsg] / 7f]lSsFbf ljz]if 

vfnsf] cfjfh glbg] kbfy{nfO{ cwft' elgG5 . 

 cwft'sf ef}lts u'0fx¿ (Physical properties of non-metals)

1. cwft'x¿ 7f];, t/n / UofF; cj:yfdf kfOG5g\ .

2. ;fdfGotof cwft'x¿ wft' -ckjfb lx/f_ eGbf g/d x'G5g\ .

3. cwft'af6 ljz]if lsl;dsf] cfjfh pTkGg x'Fb}g .

4. cwft'x¿sf] 6ns x'Fb}g .

5. cwft'x¿nfO{ lk6]/ kftnf] agfpg ;lsFb}g .

6. tft]sf] cwft'nfO{ tfg]/ jf an k|of]u u/]/ nfdf] agfpg ;lsFb}g .

7. cwft'x¿ ljB't\sf crfns / tfksf s'rfns x'G5g\ .

cwft'sf] k|of]u s] s] sfdsf nflu x'Fb} cfPsf] kfOG5 < 5nkmn ug'{xf];\ . 

 wft' / cwft'lar leGgtfx¿ (Difference between metals and non-metals)

ef}lts u'0fsf cfwf/df wft' / cwft'lar lgDglnlvt leGgtf x'G5g\ M

wft' cwft'
wft'sf] 6ns x'G5 .  cwft'x¿sf] 6ns x'Fb}g .

wft'x¿ s8f x'G5g\ . ckjfbsf ¿kdf s]xL 

wft' g/d x'G5g\, h:t} M ;f]l8od .

;fdfGotof cwft'x¿ wft'eGbf g/d x'G5g\ .

wft'x¿af6 ljz]if lsl;dsf] æl6ª\uÆ cfjfh 

pTkGg x'G5 .

cwft'x¿af6 ljz]if lsl;dsf] æl6ª\uÆ 

cfjfh pTkGg x'Fb}g .

wft'nfO{ ttfP/ lk6\bf kftnf] agfpg 

;lsG5 .

cwft'x¿nfO{ ttfP/ lk6]/ kftnf] agfpg 

;lsFb}g .

Tfft]sf] wft'nfO{ tGsfP/ nfDrf] tf/ agfpg 

;lsG5 . 

tft]sf] cwft'nfO{ tGsfpg ;lsFb}g . 

wft'x¿ tfksf ;'rfns / ljB't\sf rfns 

x'G5g\ .

cwft'x¿ ljB't\sf crfns / tfksf 

s'rfns x'G5g\ .
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tkfO{‘+ cfˆgf] 3/, l5d]s, rp/, af6f]3f6f], vf]nfgfnf, v]taf/L, ljBfno cflbsf j/k/ s] 

s:tf kmf]xf]/ j:t' /x]sf 5g\ < cjnf]sg u/L ;"rL tof/ ug'{xf];\\ .

1. oL kmf]xf]/ j:t' 3/, ljBfno, k;n jf sf/vfgf sxfFaf6 cfPsf xf]nfg\ < 

2. oL kmf]xf]/ j:t' ;/;kmfO, vfBkbfy{, cf}ifwL, dgf]/~hg jf cGo s] s:tf 

;|f]taf6 k|fKt x'G5g\ < cnu cnu ;"rL agfpg'xf];\ .

3. oL kmf]xf]/ j:t' /f;folgs kbfy{, wft', cwft', vlgh jf cGo s] s] x'g\, 

atfpg'xf];\ .

-c_ ;/;kmfOdf k|of]u x'g] /f;folgs kbfy{sf] jftfj/0fdf k|efj (Environmental 
effect due to poor management of cleanging chemicals)

;/;kmfOdf k|of]u x'g] /f;folgs kbfy{ ;fa'g, ;]Dk', l86h{]G6, lkmgf]n cflb pBf]uaf6 k|fKt 

x'g] dfgjlgld{t kbfy{ x'g\ . k|of]uk"j{ tL /f;fogn] dfgj :jf:Yo tyf jftfj/0fdf kfg]{ 

k|efj cWoog x'g' h?/L x'G5 . xfdLn] k|of]u ug]{ /f;folgs kbfy{ xflgsf/s x'g ;S5g\ . 

/;fogsf] w]/} k|of]u ul/Pdf df6f], kfgL, xfjf cflb k|b"lift x'g'sf ;fy} dflg;nufot cGo 

hLjsf] z/L/df gsf/fTds c;/ kg{ ;S5 . 

pbfx/0fsf nflu ;fa'gdf k|of]u x'g] /;fogx¿ df6fdf ldl;Fbf h}ljs ljR5]bg eO{ 

c;/ljxLg aG5g\ t/ l86/h]G6sf cjoj df6fdf h}ljs ljR5]bg x'Fb}gg\ . o:tf cjoj 

df6fdf /lx/xG5g\ . o;n] ubf{ df6fsf] agfj6 lau|G5 . xflgsf/s l86/h]G6sf] 3f]n 

af]6la?jfdf k/]df ltgsf] j[l4 ljsf;df c;/ u5{ . o:tf /;fog kfgLdf k'Ubf hnLo 

hLj dg{ ;S5g\ .

-cf_ jftfj/0fdf cJojl:yt wft'sf] k|efj (Environmental effect due to poor 
management of metals)

b}lgs hLjgdf cfjZos kg]{ ljleGg ;fdu|L wft'sf] k|of]uaf6 agfOG5g\ . xfdL af6fdf 

lxF8\bf slxn]sfxLF kmflnPsf] cj:yfdf An]8, kmnfdsf lsnf, l6gsf a6\6f cflb e]6\5f}F . 

o:tf j:t' df6fdf ;lhn} s'lxFb}gg\ . k|of]udf gcfpg] wft'sf j:t' hyfefjL kmfNbf jftfj/0f 

lj|mofsnfk 10.9

 /f;folgs k|b"if0faf6 x'g] jftfj/0fLo k|efj (Environmental impacts 
of chemical substance)
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k|b"if0f x'G5 . o;sf] lgoGq0f ug{ Jojl:yt ¿kdf wft'hGo kmf]xf]/ ;ª\sng u/L k'gM k|of]u 

jf k'gM rj|m0f ug'{k5{ .

s]xL wft' ljiffSt x'G5g\ . l;;f (lead), kf/f] (mercury), sf]afN6 (cobalt) cflb dfgj 

:jf:Yosf nflu xflgsf/s x'G5g\ . o:tf wft' kfgLdf ldl;Fbf hnLo hLjnfO{ c;/ u5{g\ . xfd|f] 

:jf:Yodf gsf/fTds k|efj kfg]{ wft'sf] plrt Joj:yfkgn] ltgsf] c;/af6 aRg ;lsG5 .

-O_ jftfj/0fdf cJojl:yt vlghsf] k|efj (Environmental effect due to 
poor management of minerals)

vlgh OGwgsf] cJojl:yt k|of]u jfo' k|b"if0fsf] Ps d'Vo sf/0f xf] . jt{dfg ;dodf 

OGwgsf ¿kdf sf]Onf, l8h]n, k]6«f]n cflbsf] cTolws k|of]u ul/G5 . o:tf OGwg aNbf 

xfjfdf w'jfF tyf sfa{g8fOcS;fO8sf] dfqf a9\5 . jfo' k|b"if0f lgoGq0f ug{ o:tf OGwgsf] 

ljsNkdf cGo ;|f]tsf] k|of]u ug'{k5{ . 

vlghx¿ k|zf]wg ubf{ klg jftfj/0fdf k|efj kb{5 . o;n] hn k|b"if0f, jfo' k|b"if0f, df6f] 

k|b"if0f x'g] u5{ . r'g9'ª\ufaf6 l;d]G6 agfpFbf l;d]G6 pBf]u jl/kl/sf] jftfj/0fdf k|efj k5{ . 

o:tf pBf]usf e6\6Laf6 lg:sg] sfa{g 8fOcS;fO8n] k|ToIf ¿kdf jfo' k|b"if0f ub{5 .

;f/f+z

xfO8«f]hg, clS;hg, ;Nkm/, 
gfO6«f]hg, sfa{g, rf/sf]n, 
sf]Onf, u|fkmfO6 cflb

kmnfd, ;'g, rfFlb, tfdf, 
PlNdlgod cflb

tfk / ljB't\ g;g]{, 
;fdfGotof g/d, g6lNsg] 
/ 7f]lSsFbf ljz]if vfnsf]  
…l6ª\uÚ cfjfh glbg] 
d]lnPlaln6L / 8lS6ln6L 
gePsf kbfy{nfO{ cwft' 
elgG5 .

tfk / ljB't\ ;g]{, 
;fdfGotof s8f, 6lNsg] 
/ 7f]lSsFbf ljz]if vfnsf] 
…l6ª\uÚ cfjfh lbg] 
d]lnPlaln6L / 8lS6ln6L 
ePsf kbfy{nfO{ wft' 
elgG5 .

s]xL /f;folgs 

kbfy{
wft'

pbfx/0f pbfx/0f

cwft'

Concept map 14
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1. vfnL 7fpFdf ldNg] zAb eg'{xf];\\ M

vlgh k|;f/0f wft' kmnfd

-s_ wft'af6 tfk / ljB't\ ;lhn}  x'G5 .

-v_ kmnfd, tfdf, ;'g cflb  sf pbfx/0f x'g\ . 

-u_  nfO{ sfa{g;Fu ld>0f u/L ldl>t wft' O:kft (steel) agfOG5 .

2. tn lbPsf dWo]af6 ;xL ljsNk 5fGg'xf];\ M

-s_ cwft'sf] u'0f tnsf dWo] s'g xf] <

-c_ lk6]/ kftnf] x'g] -cf_ tf/ agfpg ;lsg]

-O_ ljB't\ k|jfx x'g] -O{_ tfksf] s'rfns x'g]

-v_ tnsf dWo] s'g rflxF cwft' xf] <

-c_ l;;f -cf_ h:tf

-O_ clS;hg -O{_ ;'g

-u_ lbOPsf dWo] s'g kmnfdsf] k|of]ucGtu{t k5{ <

-c_ h:tf;Fu ld;fO lkQn (brass) agfpg

-cf_ 58, kftf, tf/ cflb agfpg

-O_ b]jLb]jtfsf d"lt{, l;Ssf, tSdf cflb agfpg

-O{_ bfFtsf] vfnL 7fpF eg{ tyf bfFtdf vf]n (crown) /fVg 

-3_ wft'x¿sf] ;d"x lrGg'xf];\ .

-c_ sf7, /a/, Knfl:6s, h:tf

-cf_ kmnfd, sf7, tfdf, ;'g

-O_ rfFbL, kmnfd, tfdf, ;'g

-O{_ Knfl:6s, h:tf, tfdf, /a/

cEof;
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-ª_ s'g ljsNk a]l7s xf] <

-c_ kf/f] t/n cj:yfdf /xg] wft' xf] .

-cf_ k|foM cwft'x¿ wft'eGbf sd vFlbnf x'G5g\ .

-O_ cwft'x¿af6 ljz]if lsl;dsf] æl6ª\uÆ cfjfh pTkGg x'G5 .

-O{_ l;;f (lead) / kf/f] (mercury) dfgj :jf:Yosf nflu xflgsf/s x'G5g\ .

3. km/s n]Vg'xf];\\ M

-s_ wft' / cwft'

-v_ d]lnPlaln6L / 8lS6ln6L

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

-s_ wft' eg]sf] s] xf] < wft' lrGg] s'g} tLg u'0f atfpg'xf];\ .

-v_ lbOPsf] j:t' cwft' xf] egL s;/L 7Dofpg ;lsG5 < s'g} b'O{cf]6f u'0fsf 

cfwf/df n]Vg'xf];\\ . 

-u_ wft'sf s'g b'O{cf]6f u'0fn] ubf{ logLx¿af6 efF8fsF'8f agfOG5 <

-3_ cwft' eg]sf s] x'g\ < s'g} b'O{cf]6f pbfx/0f lbg'xf];\ .

-ª_ wft' / cwft'sf s'g} b'O{ b'O{cf]6f u'0f / b'O{ b'O{cf]6f pkof]lutf n]Vg'xf];\\ .

-r_ kmnfd, tfdf / ;'gsf b'O{ b'O{cf]6f pkof]u n]Vg'xf];\\ . 

-5_ b}lgs hLjgdf k|of]u x'g] ;fdu|Lsf] cJoj:yfkgn] jftfj/0fdf kg]{ k|efjsf 

af/]df 5f]6s/Ldf JofVof ug'{xf];\\ .

-h_ tkfO{‘sf] ljBfno jl/kl/ s:tf kmf]xf]/ 5g\ < pSt kmf]x/ s;/L sd ug{ 

;lsG5, ljBfno k|zf;gsf nflu ;'emfj tof/ kfg'{xf];\ . 

-em_ ;do ;dodf k]6«f]ndf l;;f ldl;Psf] ;dfrf/ ;'Ggdf cfpF5 . o;df jftfj/0f 

ljb\x¿n] lgs} cfklQ hgfPsf] klg ;'lgG5 . o;/L cfklQ hgfpg'kg]{ sf/0f 

s] xf]nf, :ki6 kfg'{xf];\ .



sIff ^ lj1fg tyf k|ljlw
204

-`_ tkfO{‘sf] j/k/sf] ;/;kmfO cj:yf, kmf]xf]/sf sf/0f, c;/ / ;dfwfgsf pkfo 

;d]6L æxfd|f] ufpF ;'Gb/ 7fpFÆ ljifodf Ps lgaGw tof/ kfg'{xf];\ .

zAbfy{

zNolrlsT;f M lr/kmf/ u/L ul/g] pkrf/ k4lt

:6]g l/d'e/ M /ª jf bfu x6fpg] /;fog

ljiffSt M z/L/sf] ;Dks{df cfpFbf xflg ug]{ kbfy{

k|;f/0f M Ps :yfgaf6 csf]{ :yfgdf ;g]{ sfd

;'rfns M ;lhn};Fu k|;f/0f ug]{

ckjfb M ;fdfGo lgodleq gk/]sf] l:ylt

cJojl:yt M hfyfefjL ¿kn] k|of]u ug]{, Jojl:yt gePsf]
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Ps d'7L df6f] ljs/df /fVg'xf];\ . o;nfO{ jfr Unf;n] 9fSg'xf];\ . s]xL a]/ ttfpg'xf];\ . 

ca s]xL ;do lr:ofpg'xf];\ . jfr Unf;sf] leqL efudf kfgLsf yf]kfx¿ sxfFaf6 cfof] 

xf]nf < o; lj|mofsnfkaf6 s] lgisif{ lgsfNg ;Sg'x'G5 <

;'Svf df6f] lng'xf];\ . Pp6f ljs/df cfwf kfgL /fVg'xf];\ . df6fnfO{ kfgLdf /fVg'xf];\ . 

s] kfgLaf6 xfjfsf] kmf]sfx¿ cfPsf] b]Vg'eof] < o;af6 s] lgisif{ lgsfNg ;Sg'x'G5 <

cfk\mgf] j/k/af6 b'O{ 56\6f5'6\6} 7fpFsf] df6f] ;ª\sng ug'{xf];\ . tL b'O{ gd'gfsf] 

t'ngfTds cWoog ug'{xf];\ . ;"Id ¿kdf cjnf]sg ug{ xft] n]G;sf] k|of]u ug{'xf];\ . 

cWoogsf tYofª\snfO{ tnsf] tflnsfdf eg'{xf];\  / ;fyLx¿;Fu 5nkmn u/L lgisif{ 

lgsfNg'xf];\ .

tflnsf g= 11.1

gd'gf df6fdf s] s] 
5g\ <

s0fsf cfsf/ sqf 
sqf 5g\ <

/ª s:tf] 
5 <

cf]l;nf] 5 ls 
5}g < 

gd'gf !

gd'gf @

PsfO 11 k[YjL / cGtl/If
(The Earth and Space)

lj|mofsnfk 11.1

lj|mofsnfk 11.2

lj|mofsnfk 11.3

11.1 Dff6f] (Soil)

k[YjLsf] clwsf+z hldgsf] efu df6fsf] txn] 9fs]sf] 5 . df6f] Ps dxìjk"0f{ k|fs[lts 

;|f]t xf] . r6\6fg tyf vlghsf 6'j|mfx¿ / h}ljs kbfy{x¿ ldn]/ df6f] ag]sf] x'G5 . 

df6f]df r6\6fgsf 6'j|mfx¿ w'nf], afn'jf jf 9'ª\ufsf] ¿kdf /x]sf x'G5g\ . hLjx¿ d/]/ 
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r6\6fg lj36g k|lj|mofaf6 df6f] aGg] u5{ . k[YjLsf] ;txdf ePsf r6\6fg / vlghx¿ 

6'lj|mg] k|lj|mofnfO{ lj36g (weathering) elgG5 . r6\6fgsf] lj36g k|lj|mof d'Votof xfjf, 

kfgL / hnjfo'åf/f x'G5 . hldgdf df6f] lgDglnlvt k|lj|mofx¿af6 aGg] ub{5 . 

-s_ gbLgfnf, vf]nf, em/gf cflbn] kxf8af6 7'nf 7'nf 9'ª\uf aufP/ NofpF5g\ . To;/L 

kfgLdf au]/ cfPsf 9'ª\ufx¿ cfk;df 7f]lsP/ 6'lj|mG5g\ . of] k|lj|mof nfdf] ;do;Dd 

rln/xG5 . o;af6 ;;fgf s0fx¿, luvf{ cflb aG5g\ . o; k|lj|mofaf6 df6f] aGg k'U5 .

-v_ lbgsf] tftf] / /ftsf] lr;f]n] ubf{ r6\6fgx¿ tfTg] / ;]nfpg] eO/xG5g\ . w]/} jif;Dd 

of] k|ljmof rln/xFbf r6\6fg 6'lj|mg uO{ ;;fgf 6'j|mfx¿ aG5g\ . oL 6'j|mfx¿af6 df6f] 

aG5 . 

-u_ r6\6fgsf] l5b| jf Kjfndf kfgL l5bf{ klg r6\6fgnfO{ 6'j|mofpg dbt ub{5 / df6f] aG5 .

-3_ r6\6fg kmf6]sf] 7fpFdf pd|]sf af]6 la?jfx¿n] la:tf/} r6\6fgnfO{ sdhf]/ agfpF5g\ 

/ r6\6fg 6'lj|mg yfN5 . o;/L r6\6fg 6'lj|mP/ df6f] aGg dbt ub{5 . 

-ª_ hf]8;Fu xfjf axFbf r6\6fgsf] ;tx lvOg uO{ afn'jf h:tf s0fx¿ lg:sG5g\ / 

df6f]df kl/0ft x'G5g\ . 

b'O{cf]6f 9'ª\ufsf 6'j|mfx¿ Ps cfk;df /u8\g'xf];\ . s] eof] cjnf]sg ug'{xf];\ . o; 

lj|mofsnfksf cfwf/df df6f] aGg] k|lj|mofsf] af/]df 5nkmn ug'{xf];\ .

df6f]df ldN5g\ . o;/L ag]sf] kbfy{x¿ h}ljs kbfy{ x'g\ . sDkf]:6 dn h}ljs kbfy{sf] 

pbfx/0f xf] . ljleGg k|sf/sf ls6f0f', 9';L, u8\of}nf / sL/fx¿n] h}ljs kbfy{ agfpg 

of]ubfg k'¥ofpF5g\ . la?jfsf efux¿ s'lxP/ ag]sf] h}ljs kbfy{nfO{ x\o'd; (Humus) 

elgG5 . r6\6fgdf kfgL / xfjf klg ldl;Psf] x'G5 . df6fdf a:g] ;;fgf hLjx¿ ToxL 

xfjf / kfgLsf sf/0f afFRg ;s]sf x'g\ . df6f]df x'g] kbfy{x¿sf] lsl;d / k|sf/cg';f/ 

df6f] ljleGg k|sf/sf x'G5g\ . h:t} x\o'd; w]/} ePsf] df6f] dlnnf] x'G5 . anf}6] df6fdf 

afn'jfsf] dfqf w]/} x'G5 .

lj|mofsnfk 11.4

 df6f] aGg] k|lj|mof (Process of soil formation)
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s'g} 7fpFsf] df6fsf] gd'gf ;ª\sng ug{'xf];\ . Pp6f kf/bzL{ 

sfFrsf] a6\6fdf cfwf hlt kfgL /fVg'xf];\ . ;ª\slnt df6f]nfO{ 

kfgLdf vGofpg'xf];\ . df6f]nfO{ kfgLdf /fd|f];Fu ld;fpg a6\6fnfO{ 

s]xL ;do xNnfpg'xf];\ . To;kl5 pSt a6\6fnfO{ grnfOsg 

s]xL ;do l:y/ /fVg'xf];\ . ca ;Fu}sf] lrqdf b]vfOP h:t} 

5'6\l6g] txx¿sf] cjnf]sg ug'{xf];\ .
lrq 11.1

lj|mofsnfk 11.5

df6fdf h}ljs kbfy{x¿ 

hDdf x'G5g\ / kfgLdf 

ldl;P/ j|mdzM tnlt/ 

;b}{ hfG5g\ . o;/L tnlt/ 

;b}{ hfFbf df6fdf ljleGg 

txx¿sf] ljsf; x'G5 . s'g} 

7fpFsf] hldgsf] ;txb]lv 

tn leqL efu ;Ddsf 

df6fsf txx¿ b]lvg] u/L 

lvlrPsf] lrqnfO{ ;f] 

7fFpsf] df6fsf] k|f]kmfOn 

elgG5 . ctM df6fsf 

ljleGg txx¿ eP/ hfg] Ps 7f8f] v08nfO{ df6fsf] k|f]kmfOn elgG5 . df6fsf] k|f]kmfOndf 

k|To]s txsf] agfj6, /ª, ulx/fO / /f;folgs ;+/rgfdf km/s km/s x'G5 . df6fsf d'Vo 

txx¿ lgDgfg';f/ /x]sf x'G5g\ M

!= klxnf] tx (Top soil or A- horizon)

of] df6fsf] k|f]kmfOnsf] ;a}eGbf dflyNnf] tx xf] .  o;df k|foM uf9f /ªsf] df6f] x'G5 . 

of] dn, kfgL, xfjf / vlghaf6 ag]sf] x'G5 . o; txdf x'g] dnn] df6fnfO{ v's'nf] 

topsoil

subsoil

bedrock
C-horizon

parent rock

lrq 11.2 df6fsf] k|f]kmfOn

 df6fsf] k|f]kmfOn (Soil profile)
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agfpg] / kfgL wf/0f Ifdtf a9fpg] u5{ . of] tx af]6la?jfx¿sf] j[l4 / ljsf;sf 

nflu pkof]uL x'G5 .

@= bf];|f] tx (Sub soil or B-horizon)

o; txdf dnsf] dfqf sd x'G5 eg] vlghsf] dfqf clws x'G5 . klxnf] txaf6 

;f]l;P/ hfg] kfgLn] vlghx¿nfO{ o; txdf k'¥ofpF5 . of] tx ;fdfGotof vfFlbPsf] 

/ s8f x'G5 .

#= t];|f] tx (C- horizon)

of] dn lagfsf] tx xf] . o; txdf r6\6fgsf ;;fgf luvf{x¿ ldl;Psf x'G5g\ . of] 

tx d'VotofM d"n r6\6fg (parent rock) af6 ag]sf] x'G5 . o;sf] tn s8f r6\6fg 

(bedrock) sf] tx x'G5 .

 e"Ifo (Erosion) / lgIf]k0f (deposition)

cfˆgf] j/k/ Ps 7fFpsf] df6f] csf]{ 7fpFdf p8fPsf], aufPsf] jf v;]sf] cj:yf cjnf]sg 

ug'{xf];\ . o;f] x'g'sf sf/0f s] xf]nf < 5nkmn ug'{xf];\ . 

hldgsf] ;tx lvOP/ hfg] jf elTsP/ hfg] lj|mofnfO{ e"Ifo (erosion) elgG5 . klx/f]df 

hldg elTsP/ tnlt/ v:g', kfgLn] hldgsf] ;tx aufP/ n}hfg', xfjfn] Ps 7fpFsf] df6f] 

p8fP/ csf]{ 7fpFdf n}hfg' cflb e"Ifosf pbfx/0fx¿ x'g\ . xfjfsf] a]un] p8fP/ jf kfgLsf] 

a]un] aufP/ Ps 7fFpsf] df6fnfO{ csf]{ 7fFpdf nu]/ y'kfl/lbG5 . o;/L Ps 7fpFsf] df6f] 

cGo 7fpFdf uP/ y'lk|g] lj|mofnfO{ lgIf]k0f (deposition) elgG5 . e"Ifo / lgIf]k0f Ps;F+u} 

csf]{ :jefljs ¿kn] x'g] k|lj|mofx¿ x'g\ . e"Ifo k|foM anf}6] df6f] ePsf :yfgx¿df / 

af]6la?jf gePsf v'nf hldgx¿df x'G5 . 

 df6fsf] ;+/If0f (Conservation of soil)

s] tkfO{‘n] vf]nf jf gbL lsgf/df kmnfd] hfnL;lxtsf kvf{n nufPsf] b]Vg'ePsf] 5 < s] 

vf]nf lsgf/f jf vfnL 7fFpdf j[If/f]k0f u/]sf] b]Vg'ePsf] 5 < le/fnf] hldgdf u/f agfP/ 

v]tL u/]sf] b]Vg'ePsf] 5 < oL ;a} ug'{sf] p2]Zo s] xf]nf < 

xfd|f] b]zdf jiff{ ofdsf] af9L / kxf8L e]udf hfg] klx/f]n] a;]{lg e"Ifo x'g] u5{ . tLj| ultsf] 
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e"Ifo / lgIf]k0faf/] >Job[Zo ;fdu|Lsf] cjnf]sg ug'{xf];\ . s'g s'g sf/0fn] s:tf] 

:yfgdf e"Ifo x'G5 < To;n] kg]{ c;/ / /f]syfdsf pkfo tnsf] h:t} tflnsfdf 

eg'{xf];\ . lgIf]k0fsf ;sf/fTds / gsf/fTds kIfx¿af/] sIffdf 5nkmn ug'{xf];\ .

tflnsf g= 11.2

e"Ifosf sf/0fx¿ ;Defljt :yfg kg]{ c;/ /f]syfdsf] pkfo

klx/f] ========================== ========================== =============================

xfjfn] klg e"Ifo x'g] u5{ . o;/L x'g] e"Ifo sd ug]{ jf /f]Sg] lj|mofnfO{ df6fsf] ;+/If0f 

elgG5 . df6fsf] ;+/If0fsf nflu lgDglnlvt pkfox¿ ckgfpg ;lsG5 M

!= gbLsf] s6fgn] x'g] e"Ifo /f]Sg gbL 5]p5fpsf] hldgdf alnof] afFw afFWg'k5{ .

@= xfjfn] ubf{ x'g] e"Ifo /f]Sgsf nflu hf]8n] axg] xfjf 5]Sg] u/L ?vx¿ /f]Kg'k5{ . 

#= af]6la?jfx¿sf h/fn] df6fnfO{ sl;nf] agfP/ /fV5g\ . To;}n] gfFª\uf 8fF8fx¿df 

klx/f] hfg glbg j[If/f]k0f ug'{k5{ . 

$= hª\un km8fgL tyf ?vla?jfx¿ hyfefjL sf6\gfn] df6f] v's'nf] aG5 . o;n] 

e"Ifosf] ;Defjgf a9\g] ePsfn] o:tf lj|mofsnfkx¿ ug'{ x'Fb}g .

%= dflg;n] le/fnf] hldgdf ug]{ v]ltkftLsf sfdx¿n] x'g] e"Ifo sd ug{ tx txsf 

u/f agfP/ v]tL ug'{k5{ .

lj|mofsnfk 11.6

 df6f] k|b"if0f (Soil pollution)

dflg;n] cTolws pTkfbgsf nflu df6fdf ljleGg k|sf/sf /;fogx¿sf] k|of]u ug]{ 

u5{g\ . ;fy} b}lgs lj|mofsnfksf j|mddf Knfl:6s tyf xflgsf/s wft'x¿, snsf/vfgfaf6 

lg:sg] /;fogx¿ clb df6f]df ld;fpg] u5{g\ . o:tf lj|mofsnfkx¿n] df6fsf] u'0f:t/ 

lau|G5 . o;/L df6fdf afXo ¿kdf cgfjZos /;fog jf cGo kbfy{ ldl;P/ o;sf] 

u'0f:t/ lau|g'nfO{ df6f] k|b"if0f elgG5 . 
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j/k/sf] df6fsf ;DaGwdf b]xfPsf cj:yfx¿ cjnf]sg ug'{xf];\ .

tflnsf g= 11.3

cjnf]sg ug]{ kIf cjnf]sgsf j|mddf b]lvPsf] cj:yf

df6fdf s:tf kmf]xf]/x¿ ld;fOPsf 5g\ < s'lxg] gs'lxg]

df6fdf ld;fOPsf] dnsf] k|sf/ uf]j/ dn÷sDkf]:6 dn /f;folgs dn

df6f] ld;fOPsf cGo kbfy{x¿ ================= ======================

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

cjnf]sgaf6 k|fKt tYofª\sf cfwf/df df6f] k|b"if0fsf sf/0fx¿sf ;DaGwdf s] lgisif{ lgsfNg 

;lsG5 <

df6f] k|b"lift x'g'sf] d'Vo sf/0f dfgjLo ultljlw xf] . dfgjLo lj|mofsnfkn] x'g] df6f] 

k|b"if0fsf sf/0f, c;/ / lgoGq0fsf pkfox¿ lgDgfg';f/ 5g\ M

1.  dflg;x¿ df6faf6 pTkfbg a9fpg cToflws dfqfdf /f;folgs dn / sL6gfzs 

cf}ifwLsf] k|of]u u5{g\ . o;/L k|of]u ul/g] /f;folgs dn / sL6gfzs cf}ifwLn] 

df6f]df kfOg] pkof]uL ;"Id hLjx¿nfO{ df5{g\ / df6f]nfO{ ;'Svf agfpF5g\ . o;/L 

pTkfbg ul/Psf pAhgLx¿sf] pkef]u ubf{ dfgj :jf:Yodf klg c;/ k5{ . t;y{ 

/f;folgs dn / sL6gfzs cf}ifwLsf]   k|of]u 36fO{ h}ljs dn / h}ljs sL6gfzs 

cf}ifwLsf] k|of]u a9fpg' /fd|f] x'G5 .

2. snsf/vfgfaf6 lg:sg] kmf]x/x¿nfO{ df6f]df kmfNgfn] o;sf] u'0fdf x|f; cfpF5 . 

o;n] df6fdf a:g] hLjx¿nfO{ klg c;/ u5{ . t;y{ snsf/vfgfaf6 lg:sg] kmf]xf]/ 

jf /;fogx¿ df6f]df ld;fpg'cl3 xflg/lxt ug{'k5{ . 

3.  kf]lnlyg emf]nf / cGo Knfl:6sx¿ df6f]df kmfNgfn] ToxfF a:g] hLjx¿ db{5g\ . 

To:tf 7fpFdf af]6la?jfx¿ /fd|f];Fu pd|g / x's{g ;Sb}gg\ . To;}n] kf]lnlyg emf]nfx¿ 

/ cGo Knfl:6ssf ;fdu|Lx¿sf] k|of]u 36fpg'k5{ . 

lj|mofsnfk 11.7

 df6f] k|b"if0fsf sf/0f, c;/ / lgoGq0fsf pkfox¿
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kl/of]hgf sfo{

df6f] k|b"if0f ug]{ s]xL dfgjLo ultljlwx¿ tn lbOPsf 5g\ . oL / o:t} cGo ultljlwx¿n] 

df6fdf kfg]{ c;/ / /f]syfdsf sf/0fx¿ cjnf]sg, vf]h tyf 5nkmn u/L tflnsfdf 

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

tflnsf g= 11.4

lj|mofsnfkx¿ df6fdf kg]{ c;/ /f]syfdsf] pkfo

df6fdf ljleGg k|sf/sf /;folgs dnx¿ /fVg] ======================== ========================

af]6la?jfdf ljiffbL /fVg] ======================== ========================

df6fdf Knfl:6snufotsf j:t' kmfNg] ======================== ========================

pBf]uaf6 lg:s]sf kmf]xf]/ kmfNg] ======================== ========================

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

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

11.2 k[YjL (The earth)

s]xL a]/ ljrf/ u/f}F t xfdL sxfF al;/x]sf 5f}F < xfd|f 

3/, uf]7, ljBfno sxfF ag]sf 5g\ < xfdL v]nd}bfg, 

af6f], gx/, s'nf] cflb sxfF agfpF5f}F < xfdLn] vfg] 

cgfh, ;fukft, kmnkm"n cflbsf af]6la?jf sxfF 

pd|G5g\ <

oL ;a} j:t'x¿ k[YjLsf] ;txdf x'G5g\ . k[YjL xfdL 

;a}sf] ;femf 3/ xf] . o;sf] cfs[lt uf]nfsf/ 5 

elgP klg of] es'G8f] h:tf] uf]nfsf/ 5}g . o;sf] 

e"dWo /]vLo efu km's]sf] / w|'jLo efu y]lKrPsf] 

5 . 

:ynd08n (lithosphere), hnd08n (hydrosphere) / jfo'd08n (atmosphere) 

u/L k[YjLnfO{ tLg efudf afFl8Psf] 5 . k[YjLdf /x]sf] hldgsf] efunfO{ :ynd08n / 

kfgLsf] efunfO{ hnd08n elgG5 . k[YjLsf] ;txnfO{ rf/}lt/af6 xfjfn] 3]/]sf] 5, h;nfO{ 

jfo'd08n elgG5 .

lrq g= 11.3
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lrq g= 11.5

s'v'/fsf] Pp6f pl;g]sf] cG8f Nofpg'xf];\ . 

o;sf] aflx/L af]j|mf] gkmfnLsg b'O{ efu x'g] u/L  

sf6\g'xf];\ . ca o;sf] agf]6nfO{ k[YjLsf] 

agf]6;Fu t'ngf ug'{xf];\\ . 

Pp6f ef]u6], ;'Gtnf jf 

sfutLsf] bfgfnfO{ cfwf 

cfwf x'g] u/L sf6f}F / /fd|f];Fu 

cjnf]sg u/f}F . s] o;sf] leqL 

/ aflx/L efu Ps}gf;sf] x'G5, 

x'Fb}g . o;} k|sf/n] Hjfnfd'vL 

lj:kmf]6af6 lgl:sPsf] nfefsf] 

cWoogaf6 k|dfl0ft x'G5 ls 

k[YjLsf] aflx/L efu s8f / lr;f] 

b]lvP klg o;sf] leqL efu eg] 

tftf] / kUn]sf] cj:yfdf 5 . 

k[YjLsf] aflx/L efudf kxf8, d}bfg, ;d'b| / 7f]; r6\6fgx¿ b]lvP klg leqL efudf kUn]sf 

r6\6fg / wft'x¿ 5g\ . k[YjLsf] leqL efunfO{ r6\6fgsf] cj:yf / agfj6sf lx;fan] tLg 

txdf afFl8Psf] 5 M

-s_ j|m:6 (Crust)

-v_ DofG6n (Mantle)

-u_ sf]/ (Core)

lrq g= 11.4

crust

mantle

core

lj|mofsnfk 11.8

 k[YjLsf] leqL agfj6 (Internal structure of the earth)
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-c_ aflx/L sf]/ (Outer core)

sf]/sf] aflx/L efunfO{ aflx/L sf]/ / leqL efunfO{ leqL sf]/ elgG5 . aflx/L 

sf]/sf] df]6fO sl/a 2100 ls=ld= x'G5 eg] tfkj|md sl/a 2500 b]lv 3000 l8u|L 

;]lN;o;;Dd x'G5 . o; sf]/df kmnfd, sf]afN6, lgs]n h:tf ux|f}F wft' / r6\6fg 

klUnPsf] cj:yfdf /x]sf x'G5g\ .

-cf_ leqL sf]/ (Inner core)

k[YjLsf] ;a}eGbf leqL efunfO{ leqL sf]/ elgG5 . o; efusf] df]6fO sl/a 1300 

ls=ld= x'G5 eg] tfkj|md sl/a 3000 b]lv 5000 l8u|L ;]lN;o;;Dd x'G5 . o; 

efusf r6\6fgx¿ aflx/L sf]/sf eGbf 5 u'0ff;Dd ux|f}F x'G5g\ . leqL sf]/df 

cTolws rfk x'g] ePsfn] kUn]sf j:t' klg sl;P/ 7f]; x'G5g\ .

 j|m:6 (Crust)

lj|mofsnfk 11.8 df cG8fsf] aflx/L af]j|mf] eg]h:t} k[YjLsf] ;a}eGbf aflx/L efunfO{ j|m:6 

elgG5 . of] k[YjLsf] 50 ls=ld= tn;Dd km}lnPsf] x'G5 . df6f] tyf r6\6fgaf6 k[YjLsf] 

j|m:6 ag]sf] x'G5 . o; txdf d"ntM l;lns]6 vlgh /x]sf] x'G5 . hldgdl'g /x]sf] kfgLsf] 

efu klg oxL txdf /x]sf] x'G5 . j|m:6sf] dflyNnf] ;txdf 3/ agfpg], v]tLkftL ug]{, 

la?jf /f]Kg], af6f]3f6f] agfpg] cflb sfd ul/G5 . gbL, ;d'b|, hª\un, kxf8 cflb o;} 

txsf] ;txdf x'G5g\ . k[YjLsf] oxL efudf r6\6fg, wft', sf]Onf tyf t]nsf vfgL /x]sf 

x'G5g\ . 

 DofG6n (Mantle)

lj|mofsnfk 11.8 df cG8fsf] ;]tf] efu eg]h:t} k[YjLsf] j|m:6eGbf tn /x]sf] efunfO{ 

DofG6n elgG5 . o;sf] df]6fO sl/a 2900 ls=ld=;Dd x'G5 eg] tfkj|md 750 b]lv 2500 

l8u|L ;]lN;o;;Dd x'g ;S5 . of] efu s8f l;lns]6, kmnfd, DofUg]l;od h:tf vlghaf6 

ag]sf] x'G5 . o; txsf r6\6fg j|m:6sf eGbf 2 b]lv 3 u'0ff a9L vFlbnf x'G5g\ .

 sf]/ (Core)

lj|mofsnfk 11.8 df cG8fsf] kx]Fnf] efu;Fu k[YjLsf] sf]/nfO{ t'ngf ug{ ;lsG5 . sf]/ 

;a}eGbf leqL efu xf] . o;nfO{ b'O{ efudf afFl8Psf] 5 .
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k[YjLsf] leqL agfj6sf ljleGg txx¿sf] cWoog u/L k|fKt ljj/0fnfO{ tnsf] tflnsfdf 

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

tflnsf g= 11.5

j|m=;= tx df]6fO tfkj|md cj:yf kfOg] kbfy{

1. j|mi6

2. DofG6n

3. aflx/L sf]/

4. leqL sf]/

s]xL dfqfdf df6f] jf uxF'sf] lk7f] jf k'/fgf cvaf/, rf/ k|sf/sf /ª / kfgL Nofpg'xf];\ . 

pSt df6f], lk7f] jf cvaf/nfO{ kfgL;Fu ld;fP/ lunf] 8Nnf] agfpg'xf];\ . o;/L ag]sf] 

es'G8f] h:tf] 8Nnf]nfO{ rSs'sf] ;xfotfn] laraf6 sf6\g'xf];\ . sf6]sf] pSt leqL 

efunfO{ /ª nufO{{ k[YjLsf] leqL ;+/rgf h:tf] agfO{ sIffdf k|bz{g ug'{xf];\\ .

lrq g= 11.5

lj|mofsnfk 11.9

lj|mofsnfk 11.10
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6]a'ndfly jf hldgdf bL3{j[Qfsf/ (eliptical) 3]/f agfpg'xf];\ . pSt 3]/fsf lardf 

Pp6f lj|ms]6an jf sfutLsf] bfgf /fVg'xf];\\ . ca bL3{j[Qfsf/ 3]/f x'Fb} Pp6f u'Rrf jf 

6df6/sf] ;fgf] bfgfnfO{ u'8fpFb} 3'dfpg'xf];\ .

1. s] u'Rrf / lj|ms]6anlarsf] b'/L ;wF} a/fa/ x'G5 <

2. s'g s'g cj:yfdf u'Rrf / lj|ms]6anlarsf] b'/L a/fa/ x'G5, cjnf]sg ug'{xf];\\ .

lrq g= 11.6

k[YjLsf] s]Gb| eO{ pQ/L / blIf0fL w|'jnfO{ hf]8\g] sfNklgs /]vfnfO{ cIf (axis) elgG5 . o:t} 

k[YjLn] ;"o{nfO{ kl/j|mdf ug]{ dfu{nfO{ sIf (orbit) elgG5 . k[YjL lgoldt ¿kdf cfˆgf] cIf / 

;"o{sf] jl/kl/ sIfdf 3'D5 . k[YjLnfO{ cfkm\gf] cIfsf] jl/kl/ 3'Dg nueu 24 306f nfU5 eg] 

;"o{sf] jl/kl/ sIfdf 3'Dg nueu 365 lbg nfU5 .

lrq g= 11.7

lj|mofsnfk 11.11

 ;f}o{ d08ndf k[YjL (The earth in the solar system)
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Pp6f Unf]a / Pp6f an]sf] d}gaQL Nofpg'xf];\ . aQLsf] jl/kl/ bL3{j[Qfsf/ 3]/f 

agfpg'xf];\ . Pp6f cFWof/f] sf]7fdf Unf]anfO{ aQLsf] glhs /fv]/ la:tf/} cfˆgf] cIf 

/ aQLsf] jl/kl/ cG8fsf/ 3]/fdf 3'dfpg'xf];\ . Unf]anfO{ k[YjL / aQLnfO{ ;"o{ dfg]/ 

lgDglnlvt cWoog ug'{xf];\\ M

lrq g= 11.8

1. k[YjL cfˆgf] cIfsf] jl/kl/ 3'Dbf lbg / /ft stf stf k5{ <

2. k[YjL ;"o{sf] jl/kl/ 3'Dbf s'g cj:yfdf hf8f] / s'g cj:yfdf udL{ x'G5, cg'dfg  

ug'{xf];\\ .

3. k[YjL ;"o{sf] jl/kl/ 3'Dbf s] ;a} efudf lbg / /ft a/fa/ x'G5 < olb x'Fb}g eg] 

s'g cj:yfdf /ft nfdf] / s'g cj:yfdf lbg nfdf] x'G5, cg'dfg u/L atfpg'xf];\ .

lj|mofsnfk 11.12

k[YjLsf] sIfLo w/ftn (orbital plane) df k[YjLsf] cIf nDa ¿kdf g/xL 66.5° sf]0fdf 

9lNsPsf] 5 . To;}n] k[YjL sIfsf] ;txdf 66.5° sf] sf]0f agfO{ 3'D5 . o;k|sf/sf] 

3'dfOaf6 k[YjLdf lgDglnlvt k|efj k/]sf] kfOG5 M

1. k[YjLsf] e"dWo/]vfafx]s cGo :yfgdf lbg / /ft ;w}F a/fa/ x'Fb}gg\ . slxn] lbg 

nfdf], /ft 5f]6f] / slxn] lbg 5f]6f] / /ft nfdf] x'G5 .

2. k[YjLsf] ;a} 7fpFdf Ps} k|sf/sf] Ct' x'Fb}g . Ct'df kl/jt{g eO/xG5 .

3. k[YjLsf] Ps} 7fpFdf ;"o{sf] ls/0f hlxn] klg nDa ¿kn] kb}{g .
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dfly eg]h:t} k[YjLn] 365 lbgdf ;"o{nfO{ bL3{j[Qfsf/ sIfdf Ps kmGsf nufpF5 . o;/L 

3'Dbf k[YjL slxn] ;"o{sf] glhs x'G5 eg] slxn] ;"o{af6 6f9f x'G5 . k[YjL cfˆgf] sIfLo 

w/ftndf 66.5o sf] sf]0f agfO{ ;"o{nfO{ kl/j|mdf ug]{ j|mddf s'g} :yfgdf ;"o{sf] ls/0f l;wf 

kg]{ / s'g} :yfgdf 58\s] kg]{ x'G5 . l;wf kg]{ efu a9L tfltg] / 58\s] kg]{ efu sd tfltg] 

x'G5 . cGt/f{li6«o ¿kdf Ps jif{nfO{ lgDgfg';f/ rf/ Ct'df ljefhg ul/Psf] kfOG5 M

-c_ l:k|ª l;hg (spring season) : dfr{ 21 b]lv h'g 22 ;Dd pQ/L uf]nfw{df l:k|ª 

l;hg x'G5 .

-cf_ ;d/ l;hg (summer season) : h'g 22 b]lv ;]K6]Da/ 23 ;Dd pQ/L uf]nfw{df 

;d/ l;hg x'G5 .

-O_ c6d l;hg (autumn season) : ;]K6]Da/ 23 b]lv l8;]Da/ 22 ;Dd pQ/L 

uf]nfw{{df c6d l;hg x'G5 .

-O{_ ljG6/ l;hg (winter season) : l8;]Da/ 22 b]lv dfr{ 21 ;Dd pQ/L uf]nfw{df 

ljG6/ l;hg x'G5 .

lrq g= 11.9

December 22

March 21

September 23

autumn

winterspring

summer

June 21

 Ct' kl/jt{g (Season change)
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g]kfnsf] ;Gbe{df b'O{ b'O{ dlxgfsf] cjlwnfO{ Ps Ct' dfgL hDdf 5cf]6f Ct'x¿ k|rngdf 

/x]sf 5g\, h'g o;k|sf/ 5g\ M

1. j;Gt Ct' (spring season) M r}t / j}zfv 

2. u|Lid Ct' (summer season) M h]7 / c;f/

3. jif{f Ct' (rainy season) : ;fpg / ebf}

4. z/b\ Ct' (autumn season) : c;f]h / sflQs

5. x]dGt Ct' (pre-winter season) : dª\l;/ / k';

6. lzlz/ Ct' (winter season) : df3 / kmfu'g

 l:k|ª l;hg (spring season)

pQ/L uf]nfw{df lxpFbkl5 l:k|ª l;hg cfpF5 . of] l;hg ;'? ePb]lv lbg nfdf] / /ft 

5f]6f] xF'b} hfG5 . g]kfndf of] l;hg kmfu'gb]lv j}zfv;Dd /xG5 . nueu r}q & (March 

21) ut] lbg / /ft a/fa/ x'G5 . l:k|ª l;hg ;'? ePkl5 3fF; tyf af]6la?jfsf kft 

knfpg yfN5g\ .

 ;d/ l;hg (summer season)

pQ/L uf]nf4{df l:k|ªkl5 ;d/ l;hg cfpF5 . o; Ct'df w]/} udL{ x'G5 . o; Ct'sf] 

cjlwdf lbg nfdf] / /ft 5f]6f] x'G5 . g]kfndf of] l;hg h]7b]lv ;fpg;Dd /xG5 . nueu 

c;f/ & (June 21) ut]sf lbg ;a}eGbf nfdf] / /ft ;a}eGbf 5f]6f] x'G5 .

 c6d l;hg (autumn season)

;d/kl5 c6d l;hg cfpF5 . g]kfndf of] l;hg ebf}b]lv sflQs;Dd /xG5 . of] cjlwdf 

pQ/L / blIf0fL uf]nf4{df a/fa/ ¿kdf ;"o{sf] ls/0f kg]{ ePsfn] lbg / /ft a/fa/ x'G5 . 

nueu c;f]h & (September 23) ut] lbg / /ft a/fa/ x'G5 .

 ljG6/ l;hg (winter season)

c6dkl5 ljG6/ l;hg cfpF5 . of] ;dodf k[YjLsf] pQ/L uf]nfw{df ;"o{sf] ls/0f 58\s] k5{ 

/ j|mdzM lbg 5f]6f / /ft nfdf x'G5g\ . g]kfndf of] l;hg dª\l;/b]lv df3;Dd /xG5 . 

nueu k'; & (December 22) ut] lbg ;a}eGbf 5f]6f] / /ft ;a}eGbf nfdf] x'G5 .

 g]kfnsf] ;Gbe{df Ct' (Season in contest of Nepal)
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/ftsf] ;dodf v'nf cfsfznfO{ lgofn]/ x]g'{xf];\ . ToxfF b]lvg] ljleGg k|sf/sf rlDsnf 

j:t'df s] s:tf] leGgtf kfpg'x'G5, csf]{ lbg sIffdf atfpg'xf];\ .

-c_ s] tkfO{n] b]Vg] ;a} cfsfzLo lk08x¿sf] rds p:t} 5 <
-cf_ lbgdf b]Vg] ;"o{ / /ftdf b]Vg] tf/fx¿sf] rdsdf s] cGt/ kfpg' x'G5 <

11.3 ;f}o{d08n (Solar System)

kl/of]hgf sfo{

g]kfnsf] ;Gbe{df rf6{k]k/df lrq agfO{ ljleGg k|sf/sf Ct'sf] ljz]iftf / pSt Ct'df 

ul/g] s[lif sfo{nfO{ b]vfpg'xf];\ .

/ftL v'nf cfsfzdf cgulGt rlDsnf lk08x¿ b]lvG5g\ . tLdWo] clwsf+z lk08x¿ 

tf/f x'g\ . tf/f afx]ssf b]lvg] cGo lk08x¿ u|x, pku|x, lzz'u|x, pNsf lk08, k'5|«]tf/f 

cflb x'g\ . lbgdf b]lvg] ;"o{ klg Pp6f tf/f xf] . of] k[YjLsf] ;a}eGbf glhssf] tf/f xf] . 

;"o{, u|xx¿ / ltgsf pku|x Pjd\ cGo ;;fgf cfsfzLo lk08x¿ ldn]/ ag]sf] Pp6f 

kl/jf/nfO{ ;f}o{d08n elgG5 . ;f}o{d08ndf /x]sf  ;a}h;f] lk08x¿n] ;"o{nfO{ s]Gb| dfg]/ 

cfcfkm\gf] sIfdf /xL ;"o{sf] kl/j|mdf ub{5g\ .

lj|mofsnfk 11.13

 ;"o{ (Sun)

;f}o{ d08nsf] k|d'v s]Gb| ;"o{ xf] . ;"o{sf] u'¿Tjfsif{0f 

ansf] k|efjn] cGo cfsfzLo lk08x¿n] ;"o{sf] kl/j|mdf 

u5{g\ . ;"o{ demf}nf cfsf/sf] tf/f xf] . cGo tf/fx¿sf] 

t'ngfdf ;'o{ k[YjLaf6 glhs ePsfn] 7'nf] b]lvPsf] xf] . 

;"o{ Pp6f UofF;Lo lk08 xf] . ;"o{af6 ckf/ dfqfdf tfk 

/ k|sfz lg:sG5 . o;sf] ;txdf neeu 5700 0C / 

leqL efudf nueu 1,50,00,000 0C tfkj|md /x]sf] cg'dfg 

ul/Psf] 5 . 

lrq 11.10 ;"o{
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;f}o{d08ndf k[YjLnufotsf 

hDdf cf7cf]6f u|xx¿ 

5g\ . ;a} u|xx¿ cfkm\gf] cIfdf 

3'Dg'sf ;fy;fy} ;"o{sf] klg 

kl/j|mdf ub{5g\ . u|xx¿sf] 

cfkm\g} k|sfz x'Fb}g tfklg 

oL ;"o{sf] k|sfz k/fjt{g 

u/L rlDsnf b]lvG5g\ . 

ctM ;"o{sf] jl/kl/ kl/j|mdf 

ug]{ cfsfzLo lk08nfO{ u|x 

elgG5 . ;a} u|xx¿ ;"o{sf] 

u'¿Tjfsif{0f zlStn] ubf{ lglZrt b'/Ldf /x]/ ;"o{sf] kl/j|mdf ul//xG5g\ . a'w, z'j|m, k[YjL 

/ dª\un leqL u|xx¿ x'g\ eg] j[x:klt, zlg, c¿0f / j¿0f aflx/L u|xx¿ x'g\ . ;"o{af6 

b'/Lsf cfwf/df glhsaf6 6f9f /xg] cf7cf]6f u|xx¿ o;k|sf/ 5g\ M

1. a'w (Mercury) 

;f}o{d08ndf /x]sf u|xx¿dWo] a'w ;a}eGbf glhs /x]sf] / ;a}eGbf 

;fgf] u|x xf] . o;n] cfˆgf] cIfdf sl/a 59 lbgdf Ps k6s 3'D5 . 

;"o{nfO{ kl/e|d0f ug{ o;nfO{ sl/a 88 lbg nfU5 . of] u|x ;"o{sf] 

w]/} glhs /x]sfn] lbpF;f] w]/} tftf] / /ftdf w]/} lr;f] x'G5 . o; 

u|xdf jfo'd08n 5}g . o; u|xsf] pku|x 5}g .

2. z'j|m (Venus)

k[YjLsf] glhs}sf] u|x z'j|m xf] . o;sf] cfsf/ sl/a k[YjL hq} 

5 . of] ;a}eGbf rlDsnf] u|x xf] . of] ;fFem / laxfgLkv ;a]/} 

cfsfzdf b]Vg ;lsG5 . o;n] sl/a 243 lbg nufP/ cfˆgf] 

cIfdf 3'D5 . o;nfO{ ;"o{sf] kl/j|mdf ug{ 225 lbg nfU5 . o; 

u|xsf] pku|x 5}g . 

lrq 11.12 a'w

lrq 11.11 ;f}o{ d08n

lrq 11.13 z'j|m

 u|x (Planet)
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3. k[YjL (Earth)

xfdL a;]sf] u|x k[YjL xf] hxfF ;a}} hLjx¿nfO{ rflxg] jftfj/0f 

pknAw 5 . o; u|xdf kfgL, jfo'd08n / plrt tfkj|md ePsfn] 

g} hLjg ;Dej ePsf] xf] . ;"o{af6 b'/Lsf] lx;fan] k[YjL t];|f] 

:yfgdf kb{5 . o;n] emG8} 24 306fdf Ps k6s cfˆgf] cIfdf 

3'D5 eg] emG8} 365 lbgdf ;"o{sf] Ps k6s kl/j|mdf u5{ . o; 

u|xsf] Pp6fdfq pku|x rGb|df xf] . 

4. dª\un (Mars)

cfsfzdf lkmSsf /ftf] b]lvg] u|x dª\un xf] . o;nfO{ /ftf] u|x 

klg elgG5 . oxfFsf] jfo'd08ndf kfgL / clS;hg e]l6Psfn] 

hLj /x]sf] x'g ;Sg] cg'dfg 5 . o;n] cfk\mgf] cIfdf sl/a 

;f9] 24 306f nufP/ 3'D5 . o;nfO{ ;"o{sf] kl/j|mdf ug{ emG8} 

687 lbg nfU5 . o; u|xsf kmf]af]; / l8df]; u/L b'O{cf]6f pku|xx¿ 5g\ .

5.  j[x:klt (Jupiter)

;f}o{d08nsf] ;a}eGbf 7'nf] u|x j[x:klt xf] . o; u|xsf 

xfn;Dd ;a}eGbf w]/} pku|xx¿ kQf nfu]sf 5g\ . a[x:klt 

sl/a 10 306fdf Ps k6s cfk\mgf] cIfdf 3'D5 . o;n] 

;"o{nfO{  kl/j|mdf ug{ emG8} 12 jif{ nufpF5 . o; u|xsf] 

sl/a dWo efudf 7'nf] /ftf] bfu b]lvG5 . o; u|xsf 67 

cf]6f pku|xx¿ /x]sf 5g\ .

6. zlg (Saturn)

j[x:klt hq} b]lvg] u|x zlg xf] . 

o;sf] aflx/L efudf tLg cf]6f bL3{ 

j[Qfsf/ l/ªx¿ x'G5g\ . o;n] cfk\mgf] 

cIfdf e|d0f ug{ sl/a 10 306f 30 

ldg]6 nufpF5 eg] sl/a 29.5 jif{ 

nufP/ ;"o{sf] Ps k6s kl/j|mdf u5{ . o; u|xsf 62 cf]6f pku|xx¿ /x]sf 5g\ .

lrq 11.16 j[x:klt

lrq 11.14 k[YjL

lrq 11.15 dª\un

lrq 11.17 zlg
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ljleGg ;|f]tx¿af6 vf]hL u/L ;"o{ tyf u|xx¿sf af/]df /f]rs hfgsf/L tflnsfdf e/L 

sIffdf 5nkmn ug'{xf];\ .

tflnsf g= 11.5

j|m=;= ;f}o{kl/jf/sf ;b:o /f]rs hfgsf/Lx¿

1. ;"o{

2. a'w

7. c?0f (Uranus)

c¿0f u|x UofF; / t/n kbfy{af6 ag]sf] 5 . of] u|x k[YjLeGbf 

emG8} 14 u'0ff a9L lk08sf] 5 . ;"o{af6 w]/} 6f9f ePsfn] of] w]/} 

lr;f] 5 . o;n] cfk\mgf] cIfdf sl/a 17 306f 14 ldg]6 nufP/ 

3'D5 . o;n] 84 jif{df ;"o{sf] Ps k6s kl/j|mdf u5{ . xfn;Dd 

o; u|xsf 27 cf]6f pku|xx¿ kQf nfu]sf 5g\ . 

8. j?0f (Neptune)

j¿0f u|x ;a}eGbf 6f9fsf] u|x xf] . o;df sl/a k[YjL hq} sfnf] 

wAaf b]lvG5 . o;sf] cfˆgf] cIf e|d0f ;do sl/a 16 306f / 

sIf kl/e|d0f ;do sl/a 164 jif{ /x]sf] 5 . xfn;Dd o; u|xsf 

14 cf]6f pku|xx¿ kQf nfu]sf 5g\ .

lj|mofsnfk 11.14

lrq 11.18 c?0f

lrq 11.19 j?0f

kl/of]hgf sfo{

1. ljleGg /ªsf ;fOgk]gx¿, rf6{k]k/, dfs{/k]g, ¿n/, l;;fsnd cflbsf] k|of]u u/L 

;"o{ / cf7cf]6f u|xx¿ ;dfj]z u/L ;"o{af6 u|xx¿ /x]sf] cg'dflgt b'/L / u|xsf] 

/ªnfO{ Wofg lbO{ ;f}o{d08nsf] rf6{ tof/ u/L sIffdf k|:t't ug'{xf];\ . 

2. df6f] jf Sn] df6f] jf lk7f] jf ljleGg ;fOh / /ªsf an, ljleGg k|sf/sf /ªx¿, tf/ 

jf cGo :yfgLo ;fdu|Lx¿ k|of]u u/L ;"o{, cf7cf]6f u|xx¿ tyf rGb|dfn] k[YjLsf] 
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sIffsf ;a} ;fyLx¿ rp/df hfg'xf];\ . rp/df Pp6f ;fgf] uf]nf] agfpg'xf];\ . pSt 

uf]nf]nfO{ ;"o{ dfg]/ Pshgf ;fyL pleg'xf];\ . cf7 hgf ;fyLx¿ ;"o{sf] ljleGg b'/Ldf 

pleg'xf];\ . k|To]s ;fyLnfO{ u|xsf] gfd lbP/ cfkm\gf] cIf / sIfdf u|xx¿ h:t} 3'Dg 

nufpg'xf];\ . cfcfˆgf] efudf k/]sf] u|xsf ljz]iftfx¿ eGg'xf];\ .

tkfOFn] kSs} klg /ftsf] ;dodf rGb|df b]Vg' ePsf] 5 xf]nf . s] 

o;sf] cfkm\g} k|sfz xf]nf t < u|xsf] jl/kl/ kl/j|mdf ug]{ cfsfzLo 

lk08x¿nfO{ pku|x elgG5 . cfkm\gf] k|sfz gx'g] ePsf]n] oL lk08x¿ 

klg u|xx¿ h:t} ;"o{sf] k|sfznfO{ k/fjt{g u/L rlDsG5g\ . rGb|df 

k[YjLsf] Ps dfq k|fs[lts pku|x xf] . k|fs[lts / s[lqd u/L pku|xx¿ 

b'O{ k|sf/df 5g\ . a|x\df08df :jtM pTkGg ePsf pku|xx¿ k|fs[lts pku|xx¿ x'g\ 

eg] dfgjåf/f lgdf{0f u/L cGtl/Ifdf 5fl8Psf pku|xx¿ s[lqd pku|xx¿ x'g\ . a'w / 

z'j|mafx]s ;a} u|xx¿sf pku|xx¿ 5g\ .

xfdLn] k[YjLaf6 x]bf{ rGb|df / ;"o{sf] cfsf/ eG8} pq} b]V5f}F . t/ jf:tljs cfsf/df eg] 

;"o{ rGb|df eGbf w]/} u'gf 7'nf] 5 . k[YjLaf6 ;"o{ rGb|df eGbf w]/} 6f9f 5 To;}n] rGb|df 

/ ;"o{sf] cfsf/ eG8} pq} b]lvG5 . j:t'x¿ hlt 6f9f eof] x]bf{ plt ;fgf b]lvG5g\ . ;"o{ 

/ k[YjLsf] cfsf/ t'ngf ubf{ logLx¿sf] Jof; x]g'{kg]{ x'G5 . ;"o{sf] Jof; sl/a 1400000 

lsld 5 eg] k[YjLsf] cf};t Jof; sl/a 12735 ls=ld= /x]sf] 5 . o;/L x]bf{ k[YjLeGbf 

lrq 11.20 rGb|df

lj|mofsnfk 11.15

kl/j|mdf u/]sf] b]lvg] u/L ;f}o{d08nsf] df]8]n tof/ ug'{xf];\ / sIffdf k|bz{g 

ug'{xf];\ . o;/L df]8]n agfpFbf ;"o{b]lvsf] u|xsf] cg'dflgt b'/L / u|xsf] /ªnfO{ 

;d]t Wofg lbg'xf];\ .

 pku|x (Satellite)

ljrf/0fLo k|Zg

xfdLn] b]Vg] ;Dk"0f{ cfsfzLo lk08x¿ a|Xdf08df s;/L cl8P/ /xg ;s]sf xf]nfg\ < 

j}1flgs sf/0f kQf nufpg'xf];\ / sIffdf 5nkmn ug'{xf];\ .
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;"o{sf] rf/}lt/ cG8fsf/ sIfdf 3'ld/xg] s'rf] csf/sf UofF;Lo a/kmsf 8Nnfx¿nfO{ k'R5|]« 

tf/fx¿ elgG5 . logLx¿sf] cfkm\gf] k|sfz x'Fb}g . ;f}o{ tfksf] sf/0fn] ubf{ k'R5|]« tf/fx¿sf] 

aflx/L efudf /x]sf] a/km klUnP/ afkmdf kl/0ft x'G5 / 

7f]; kbfy{x¿ w'nfsf s0fsf] ¿kdf aflx/ lg:sG5g\ . o;/L 

ag]sf] UofF; / a/kmsf s0fx¿ ;f}o{ atf;n] ubf{ ;"o{sf] 

pN6f] lbzflt/ p8]/ hfG5g\ / k|sfzsf ljls/0fx¿ o;df 

kg{ hfFbf aflx/af6 k'R5/sf ¿kdf b]lvG5g\ .

slxn]sfxL‘ xfdLn] /ftsf] ;kmf cfsfzdf tf/fx¿ v;] h:tf] b]V5f}F . To;nfO{ pNsfkft 

ePsf] elgG5 . cGtl/Ifdf ePsf ;fgf ;fgf cfsfzLo lk08 ha 3'Db} k[YjLsf] cfsif{0f 

If]qleq tLj| j]un] k|j]z u5{g\, ta jfo'd08nLo 3if{0fn] ubf{ ltgLx¿df tfk k}bf x'G5 / 

oxL tfksf] sf/0f t]lhnf] eO{ rDsg yfN5g\ . To;df ePsf kbfy{x¿ UofF; jf afkmdf 

ablnG5g\ / lar}df lanfP/ hfG5g\, h;nfO{ pNsf elgG5 . s'g} s'g} pNsfx¿ cTolws 

7'nf x'G5g\, h;n] ubf{ an]/ afkm x'g afFsL /x]sf lk08 k[YjLsf] ;tx;Dd cfOk'U5g\ . 

logLx¿nfO{ pNsflk08 (meteorites) elgG5 .

 lrq 11.21 pNsf lrq 11.22 pNsflk08

lrq 11.23 k'R5|] tf/f

;"o{ sl/a 110 u'0ff 7'nf] 5 . xfdLn] k[YjLnfO{ Pp6f s]/fpsf] u]8f / ;"o{nfO{ af:s]6 an 

dfg]/ k[YjL / ;"o{sf] cfsf/ t'ngf ug{ ;S5f}F . ;"o{ / k[YjLlarsf] b'/L t'ngf ubf{ klg ;"o{ 

k[YjLaf6 w]/} 6f9f ePsf] yfxf x'G5 . k[YjLaf6 ;"o{sf] b'/L s/La 150000000 lsld 5 . 

 pNsf / pNsflk08x¿ (Meteors and meteorites)

 k'R5||] tf/f (Comet)
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;f/f+z

1. df6f] Ps dxìjk"0f{ k|fs[lts ;|f]t xf] . o;df hLjxx¿ x's{g] / a9\g] ub{5g\ . 

2. df6f] r6\6fgsf ;;fgf s0f, vlgh kbfy{ / h}ljs kbfy{x¿ ldn]/ aG5 . 

3. s'g} 7fFpdf df6f]sf ljleGg txx¿ eP/ hfg] Ps 7f8f] v08nfO{ df6fsf] k|f]kmfOn 

elgG5 . 

4. hldgsf] ;tx lvOP/ hfg] jf elTsP/ hfg] lj|mofnfO{ e"Ifo elgG5 eg] Ps 7fFpsf] 

df6f] cGo 7fpFdf uP/ y'lk|g] lj|mofnfO{ lgIf]k0f elgG5 .

5. df6fdf afx\o ¿kdf cgfjZos /;fog jf cGo kbfy{ ldl;P/ o;sf] u'0f:t/ 

lau|g'nfO{ df6f] k|b"if0f elgG5 . 

6. ;"o{sf] k|sfz k[YjLdf l;wf / 58\sf] kg]{ x'Fbf s'g} efu a9L tfT5 eg] s'g} efu sd 

tfT5 . tfltg] / lrl;g] ePsfn] g} k[YjLdf Ct' kl/jt{g x'G5 .

7. Ps jif{nfO{ rf/ Ct'df ljefhg ul/Psf] 5, u|Lid Ct', z/b\ Ct', lzlz/ Ct' / 

j;Gt Ct' .

8. k[YjLsf] leqL efunfO{ r6\6fgsf] cj:yf / agfj6sf cfwf/df j|m:6, DofG6n / sf]/ 

u/L tLg txdf afFl8Psf] 5 .

9. ;"o{, k[YjLnufotsf cf7cf]6f u|xx¿ / ltgsf pku|x Pjd\ cGo ;;fgf cfsfzLo 

lk08x¿ ldn]/ ag]sf] Pp6f kl/jf/nfO{ ;f}o{d08n elgG5 . o;df k[YjLnufotsf 

hDdf cf7cf]6f u|xx¿ 5g\ .

10. ;"o{sf] jl/kl/ kl/j|mdf ug]{ cfk\mg} k|sfz gePsf cfsfzLo lk08nfO{ u|x elgG5 eg] 

u|xsf] jl/kl/ kl/j|mdf ug]{ cfsfzLo lk08x¿nfO{ pku|x elgG5 . 

11. ;fgf ;fgf cfsfzLo lk08x¿ k[YjLsf] ;txlt/ v:g] / k[YjLsf] jfo'd08ndf 3if{0fsf] 

sf/0fn] an]/ jfo'd08ndf lanfpg] lk08nfO{ pNsf elgG5 .

12. slxn]sfxL‘ cTolws 7'nf pNsfx¿ an]/ g;lsFb} k[YjLsf] ;tx;Dd cfOk'U5g\ 

h;nfO{ pNsflk08 elgG5 .

13. ;"o{sf] rf/}lt/ cG8fsf/ sIfdf 3'ld/xg] s'rf] csf/sf UofF;Lo a/kmsf 8Nnfx¿nfO{ 

k'R5|]« tf/fx¿ elgG5 .
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1. vfnL 7fpFdf ldNg] zAb eg'{xf];\ M

j;Gt Ct' 5000 ;"o{ lgIf]k0f z/b\ Ct' a'w

3000 lzlz/ Ct' j|m:6 lj36g z'j|m

-s_ k[YjLsf] ;a}eGbf aflx/L efunfO{================elgG5 . 

-v_ leqL sf]/sf] tfkj|md=============b]lv==============0C x'G5 .

-u_ Ps jif{df u|Lid Ct', ==========, ================ /==========x'G5g\ .

-3_ r6\6fg / vlghx¿sf] ef}lts lvofO / /f;folgs ljR5]bgnfO{=========== 

elgG5 .

-ª_ k[YjLaf6 ;a}eGbf glhssf] tf/f ================= xf] .

-r_ ;"o{af6 ;a}EfGbf glhssf] u|x ============ xf] .

-5_ ;f}o{d08ndf ;a}eGbf rlDsnf] u|x ============== xf] .

-h_ xfjfn] Ps 7fpFsf] df6f]nfO{ p8fP/ csf]{ 7fpFdf df6f] hDdf x'g] k|lj|mofnfO{ 

============= elgG5 .

2. tn lbOPsf ljsNkx¿af6 ;xL pQ/ 5fGg'xf];\ M

-s_ leqL sf]/df ePsf wft' / r6\6fg lsg 7f]; cj:yfdf /xG5g\ <

-c_ cTolws tfk eP/ -cf_ cTolws rfk eP/ 

-O_ cTolws tfk / rfk eP/ -O{_ ;a}eGbf ef/L eP/

-v_ df6fsf] k|f]kmfOndf dflyaf6 bf];|f] txnfO{ s] elgG5 <  

-c_ 6k ;f]on -cf_ ;a ;f]on

-O_ a]8 /s -O{_ Xo'd;

-u_ ;"o{sf] rf/}lt/ cG8fsf/ sIfdf 3'Dg] s'rf] csf/sf UofF;Lo a/kmsf 

8Nnfx¿nfO{ s] elgG5 <

-c_ pNsf -cf_ pNsflk08

-O_ pku|x -O{_ k'R5|]« tf/f

cEof;
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-3_ g]kfndf Ct'sf] nflu s'g ;d"x ;a}eGbf l7s 5 <

-c_ df3 / kmfu'g -cf_ c;f/ / ;fpg

-O_ ;fpg / ebf} -O{_ j}zfv / h]7

-ª_ k[YjLdf dfq hLjx¿sf] cl:tTj sfod x'g'sf] sf/0f s] xf] <

-c_ kof{Kt dfqfdf kfgL /x]sfn]

-cf_ hLjx¿sf nflu ;'xfpFbf] tfkj|md ePsfn] 

-O_ hLjx¿sf nflu pko'St xfjf, kfgL / tfkj|md ePsfn] 

-O{_ hLjx¿nfO{ hLljt /fVgsf nflu cfjZos kg]{ xfjf kfOg] x'gfn]

3. tnsf jfSo k9L l7s / a]l7s 5'6\ofpg'xf];\ M

-s_ j?0f u|x ;a}eGbf 6f9fsf] u|x xf] .

-v_ k[YjLn]] bL3{j[Qfsf/ af6faf6 ;"o{nfO{ kl/j|mdf ub{5 .

-u_ rGb|dfn] k[YjLnfO{ kl/j|mdf ug{ nueu 365 lbg nufpF5 .

-3_ ;f}o{d08nsf] ;a}eGbf lr;f] u|x zlg xf] .

-ª_ k[YjLsf] leqL agfj6df ;a}eGbf w]/} df]6fO ePsf] efu j|m:6 xf] .

4. km/s n]Vg'xf];\ M

-s_ u|x / k'R5|]« tf/f 

-v_ e"Ifo / lgIf]k0f 

-u_ j|m:6 / sf]/ 

-3_ pNsf / pNsflk08

-ª_ tf/f / u|x

5. sf/0f lbg'xf];\ M

-s_ k[YjLsf] leqL sf]/df j:t'x¿ 7f]; x'G5g\ .

-v_ e"Ifo / lgIf]k0f ;+Fu;F+u} x'g] k|lj|mof x'g\ .

-u_ ;"o{ tfk / k|sfzsf] k|d'v ;|f]t xf] . 
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6. tnsf k|Zgsf] pQ/ n]Vg'xf];\ M

-s_ df6f] eg]sf] s] xf] <

-v_ df6f] aGg] k|lj|mofsf] JofVof ug'{xf];\ .

-u_ df6fsf] ;+/If0f lsg ug'{k5{ <

-3_ k[YjLsf] cIf / sIf eg]sf] s] xf] < lrq agfO{ b]vfpg'xf];\ .

-ª_ k[YjLsf] leqL agf]6sf] ;lrq j0f{g ug'{xf];\ .

-r_ k[YjLsf] sIfLo 3'dfOsf sf/0fn] kg]{ k|efjsfaf/] a'Fbfut ¿kdf n]Vg'xf];\ .

-5_ Ct' kl/jt{g s;/L, slxn] / sxfF x'G5 < lrq;lxt j0f{g ug{'xf];\ .

-h_ e"Ifo / lgIf]k0f Ps;+Fu} csf]{ :jefljs ¿kn] x'g] k|lj|mofx¿ x'g\ . o; 

egfOnfO{ pbfx/0f;lxt :ki6 kfg'{xf];\ .

-em_ xfdLn] vfg] ljleGg vfB kbfy{x¿ / df6f]larsf] ;DaGw pbfx/0f;lxt k|:6 

kfg'{xf];\ .

-`_ df6f] k|b"if0f lgoGq0f s;/L ug{ ;lsG5 <

-6_ a]nfa]nfdf kf]lnlyg emf]nfsf] k|of]udf /f]s nufpg'kg]{ dfu p7\g] u5{ . df6fsf] 

k|b"if0f / ;+/If0f;+Fu o;sf] s] ;DaGw 5 < JofVof ug'{xf];\ .  

-7_ ;f}o{ d08nsf ljleGg ;b:ox¿sf] af/]df 5f]6s/Ldf kl/ro lbg'xf];\ .

zAbfy{

cIf M k[YjLsf] s]Gb| eO{ pQ/L / blIf0fL w|'jnfO{ hf]8\g] sfNklgs /]vf

sIf M k[YjLn] ;"o{nfO{ kl/j|mdf ug]{ af6f]


