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;fdu|L lgdf{0f -sIff ^_ 

;fdUf|L lgdf{0f 1 

1= ;fdu|Lsf] gfd M ld6/ :s]n (Meter scale) 

2= p2]Zo M :yfgLo ;fdu|Laf6 ld6/ :s]n agfO j:t'sf] nDafO, rf}8fO / prfOsf] gfk lng] 

3= cfjZos ;fdu|L 

 Koflsª l:6«k (Packing Strips ), lnl:6s, :s]n, dfs{/, s}FrL, rSs' 

4= ;fdu|L lgdf{0f ljlw  

(a) ;]tf] /ªsf] Koflsª l:6«k lnO{ :s]nsf] d4tn] Ps 5]pb]lv k|To]s ;]=ld=sf] c+zdf lrx\g 

nufpg'xf];\ . 

(b) 100 ;]=ld= k'u]kl5 k|To]s 10 -10  ;]=ld=df gfk n]Vb} hfg'xf];\ . 

(c) 1 ld=sf] nDafO ePkl5 sf6\g'xf];\ / tfk lbO{ b'a} 5]p l;lnª ug{'xf];\ . 

 

5= ckgfpg'kg]{ ;fjwfgL  

 oL ;fdu|Lx¿ lgdf{0f ubf{ k|of]u ul/g] xltof/ xf]lzof/L;fy rnfpg'kb{5 . 

 :s]nsf nflu lrx\g nufpFbf klg  ;xL gfk u/L ;ts{tf;fy nufpg'kb{5 . 

6= ;fdu|Lsf] k|of]u  

 lgld{t ;fdu|Laf6} 6]an, a]Gr tyf z}Ifl0fs kf6Lsf] nDafO, rf}8fO, prfO gfKg nufpg ;lsG5 . 

 :s]naf6 k':tssf] nDafO, rf}8fO cflb dfkg ug{ ;lsG5 . 

7= j}slNks ;fdu|Lx¿ 

 lnl:6sx¿, afF;sf rf]ofx¿ klg :s]n agfpgsf nflu k|of]udf Nofpg ;lsG5 . 

8= ;fGble{s k|Zgx¿ 

 ;6{ l;nfpg slt sk8f rflxG5 < 

 hUuf gfKg s'g pks/0fsf] k|of]u ul/G5 < pSt pks/0f s;/L ag]sf] 5 < 
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;fdUf|L lgdf{0f 2 

1=;fdu|Lsf] gfd M ef}lts t/fh' 

2= p2]Zo M j/k/ /x]sf j:t'x¿af6 ef}lts t/fh' agfO{ j:t'df /x]sf] kbfy{sf] dfqf -lkG8_ gfKg] 

3= l;4fGt M ef}lts t/fh' Ps t'ngfTds t/fh' xf] . j:t'sf] lkG8 -j:t'df /x]sf] kbfy{sf] dfqf_ s'g} 

kl/eflift lkG8 ePsf] j:t' -9s_ ;Fu t'ngf u/L a9L, 36L jf l7Ss s] 5 < egL yfxf kfpg ef}lts 

t/fh'sf] cfjZostf kb{5 . o:tf] t/fh' :yfgLo ;fdu|Laf6 klg agfpg ;lsG5 . 

4= cfjZos ;fdu|L M k'/fgf] 5ftfsf] s/ª -tn lrqdf b]vfOP h:tf]_, xln{S; jf hfdsf af]tnsf b'O{ 

cf]6f -pq} gfksf_ lasf{x¿, wfuf, u'Rrf, PgnfOl6sn j]6 aS; / s]xL l;Ssfx¿  

5= ;fdu|L lgdf{0f ljlw 

(a) 5ftfsf] s/ªnfO{ tn lrqdf 

b]vfOP h:tf] b'j}tkm{ ;Gt'lnt 

x'g] u/L sf6\g'xf];\ . 

(b) b'j} lasf]{sf] dflyNnf] efudf 

;Gt'lnt x'g] u/L tLg 7fFpdf 

Kjfnx¿ agfpg'xf];\ . 

(c) b'j} lasf]{sf] k|To]s Kjfndf 

a/fa/ nDafO x'g]u/L -sl/a 

20-25 ;]=ld=nfdf]_ wfufsf 6 

6'j|mfx¿ sf6\g'xf];\ . 

(d) k|To]s Kjfndf wfufsf 

6'j|mfx¿ l5/fO{ tLg cf]6} 

wfufsf] csf]{ 5]p ufF7f] kf/L 8G8Lsf 5]px¿df afFWg'xf];\ . 

(e) ca ef}lts t/fh' tof/ eof] . 

6= ckgfpg'kg]{ ;fjwfgL M 5ftfsf] 8G8L sf6\bf / lasf]{x¿ Kjfnkfbf{ rf]6 gnfUg] u/L sfd ug{'kb{5 . 

7= ;fdu|Lsf] k|of]u  

 t/fh'sf] Psflt/ :6\ofG8 / 9s/fvL csf]{ t/fh'df SjfOg / u'Rrf kfn}kfnf] /fvL lkG8;Fu t'ngf 

ug{ -k|rlnt Ps u'Rrf a/fa/ 5 u|fd x'G5 _ 

 ;fwf/0f oGqdf klxnf] bhf{sf] pQf]ns cWoog ug{ . 

8= j}slNks ;fdu|Lx¿ M o:t} t/fh'sf] 8G8Lsf] nflu lnl:6s, afF;sf] rf]of /  t/fh' Kn]6sf nflu 

Knfl:6ssf Kn]6x¿ Kflg k|of]u ug{ ;lsG5 . 

9= ;fGble{s k|Zgx¿ 

 ahf/df j:t'sf] lkG8 gfKgsf nflu s'g lsl;dsf] t/fh' k|of]u x'g] u/]sf] 5 < 

 t'ngfTds ¿kn] lkG8sf] gfksf nflu s'g k|sf/sf] t/fh' ;lhnf] x'G5, lsg < 
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;fdUf|L lgdf{0f 3 

1= ;fdu|Lsf] gfd M ansf rf/ sfdx¿ ;DaGwL ;fdu|L lgdf{0f 

2= p2]Zo M ann] ug{] sfdx¿sf] k|of]uåf/f k|bz{g ug]{ ;fdu|L lgdf{0f ug{] 

3= l;4fGt M tfGg] jf 3r]6\g] sfo{nfO{ lj1fgdf an elgG5 . tfGbf jf 3r]6\bf j:t'sf] :yfg kl/jt{g 

eof] eg] ToxfF sfd ePsf] dflgG5 . ann] j:t'sf] cfsf/, l:y/ jf rfnsf] cj:yf / ultsf] 

lbzf kl/jt{g ub{5 .   

4= cfjZos ;fdu|L 

 ;dfg cfsf/sf 3 cf]6f a]n'gx¿ 

 wfufsf 6'j|mfx¿, :6\ofG8   

 :6\ofG8 jf a]n'g em'G8\ofpg] lsnf 

5 ;fdu|L lgdf{0f ljlw  

(a) 3 cf]6f a]n'gx¿ lng'xf];\ . 

(b) Pp6f a]n'g gkm's]/ h:tfsf] t:t} 

/fVg'xf];\ / afFsL b'O{ cf]6f 

a]n'gx¿ km'Sg'xf];\ . 

(c) km'lsPsf] Pp6f a]n'gnfO{ 1 ld= 

nfdf] wfufn] afFWg'xf];\ . 

6= ckgfpg'kg]{ ;fjwfgL  

 a]n"g ;dfg cfsf/sf x'g'k5{ . 

 km'Sbf a]n"g km'6\g ;S5, ljrf/ k'¥ofpg'k5{ . 

7= ;fdu|Lsf] k|of]u ljlw  

 km'lsPsf] / gk'mlsPsf] a]n"gsf] cfsf/ t'ngf ug'{xf];\ . sf/0f kQf nufpg'xf];\ . -km'Sbfsf] an _ 

 e\mG8\ofOPsf] a]n"gnfO{ ;fgf] wSsf lbg'xf];\ . -l:y/af6 rfndf_ 

 cl3sf] / kl5sf] cj:yfdf s] n] km/s kf¥of] kQf nufpg'xf];\ . -wSsf Push n]_ 

 Psflt/ xlNn/x]sf] a]n'gnfO{ csf]{lt/af6 wSsf lbFbf Tof] km/s lbzfdf xlNng yfNof] . s]n] 

To;sf] ultsf] lbzf abNof] < 

 Kfm's]sf] a]n'gnfO{ ultdf cfPkl5 a]n'gsf] aflx/af6 nuftf/ km'Sg]an nufpbf ultsf] b/ a9\nf 

ls 36\nf < - km'Sg] an a9fpFb} hfFbf a]n'gsf] ult klg a9\b} hfG5 ._ 

8= j}slNks ;fdu|Lx¿  

 Pp6} ;fOhsf km's]sf a]n'gx¿ Pp6f l;Gsfåf/f agfOPsf] t/fh'sf b'O{ 5]pdf e'mG8\ofO{ ;Gt'lnt 

ePkl5 Pp6fsf] xfjf km':sfP/ xfjf ePsf] rfFlx ux|f}F ePsf] l;4 ug{ ;lsG5 .  

 kf7 k9fpg'cl3 sIffdf ljBfyL{x¿nfO{ pTk|]l/t ug{sfnflu klg  o;sf] k|of]u ug{ ;lsG5 . 
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 /a/ an -nrsbf/_ nfO{ l:y/ cj:yfdf wSsf lbP/, lyr]/, u'8]/ cfO/x]sf]nfO{ /f]s]/ jf nuftf/ 

an nufpFb} ult a9fP/ klg ansf sfo{x¿ k|i6 kfg{ ;lsG5 . 

9= ;fGble{s k|Zgx¿ 

 xfdLn] b}lgs hLjgdf ug]{ u/]sf sfdx¿df ansf] e"ldsf s] s] x'G5 < 

 ansf ljleGg sfo{x¿ b]lvg ;Sg] c¿ k|of]ux¿ s] s] x'g ;S5g\ < 

 uf8L cl3 a9fpg, /f]Sg, df]8\g / ult a9fpg rfnsn] sxfF sxfF an k|of]u ug'{k5{ < 

 

;fdUf|L lgdf{0f 4 

1=  ;fdu|Lsf] gfd M l3gL{ / X]jn/ (pulley and single wheeler ) 

2= p2]Zo M l3gL{ / x\j]n/ agfpg] 

3= l;4fGt 

dflg;x¿sf] b}lgs hLjgdf cfO{ kg]{ sfdnfO{ sd ann] ljkl/t lbzfdf l56f];Fu sfd ug{ 

pkof]udf NofO{g] pks/0fnfO{ ;/noGq elgG5 . o:tf pks/0fx¿n] dflg;sf cK7\of/f sfdnfO{ 

;lhnf];Fu ug{ ;3fpF5g\ . 

4=  cfjZos ;fdu|L  

 UofF; ;lsPsf nfO6/  

 af]6nsf] lasf]{ 

 wfuf, 9'ª\uf  

 bx|f] tf/sf] 6'j|mf  

5= ;fdu|L lgdf{0fljlw 

(a) nfO6/sf] kfª\u|fnfO{ o;sf] laF8;lxt nfO6/af6 lgsfNg'xf];\ . 

(b) lrqdf b]vfO{Pem}+ l3gL{ Pskfª\u|] 7]nfuf8f -bf];|f] bhf{sf] pQf]ns_ agfpg'xf];\ . 

(c) nfO6/sf] rSsfnfO{ lrqdf b]vfP em}+ c8\ofpg'xf];\ / tf}n em'G8\ofOPsf] wfufnfO{ rSsfdf 

c8\ofpg'xf];\ . 

(d) ca wfufsf] csf]{ 5]pnfO{ lj:tf/} an nufP/ cfk"mlt/ tfGg'xf];\ . 

(e) nfO6/sf] rSsfnfO{ bfofFsf] clGtd lrqdf b]vfOP h:t} rSsfsf] ¿kdf k|of]u u/L Ps kfª\u|] 

7]nfuf8f agfpg'xf];\ . 
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6= ckgfpg'kg]{ ;fjwfgL M nfO6/af6 kfª\u|f lgsfNbf Wofg lbg'k5{ . rf]6k6s nfUg ;S5 . 

7= ;fdu|Lsf] k|of]u  

 s;/L ;/n oGqx¿n] sfdnfO{ l56f] / ;lhnf] agfpg ;S5 eGg] s'/f ag]sf ;fdu|Lx¿sf] 

k|of]uaf6} l;4 ug{ ;lsG5 . 

8= j}slNks ;fdu|Lx¿ M kmNofs, sf]bfnf], v's'/L cflbnfO{ klg ;/n oGq a'emfpg k|efjsf/L ;fdu|Lsf] 

¿kdf k|of]u ug{ ;lsG5 . 

9= ;fGble{s k|Zgx¿ 

 xfd|f] j/k/ pknAw s'gs'g ;fdu|Lx¿ ;/n oGq (Simple machine) sf] ¿kdf k|of]u eO/x]sf 

5g\ < 

 cGo s'g s'g j:t'x¿nfO{ o:tf] ;/noGqsf] ¿kdf k|of]u ug{ ;lsG5 < 
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;fdUf|L lgdf{0f 5 

1= ;fdu|Lsf] gfd M xfjfsf] cfotgdf tfksf] c;/  

2= p2]Zo M tfkn] UofF; (Gas) sf] cfotg a9fpF5 eGg] s'/f k|of]u ug]{  

3= l;4fGt M kbfy{sf] cGf'x¿sf] ultzlSt (Kinetic energy of molecule) g} tfk xf] . of] zlSt ePsfn] 

o;n] UofF;sf] cfotg a9fpF5 . 

4= cfjZos ;fdu|L  

 lasf]{;lxtsf] Knfl:6ssf tLg cf]6f af]tnx¿ 

 d;L ;lsPsf] Pp6f l/lkmn 

 Kjfn agfpg] lsnf -Ps OGrsf]_ 

 lunf;df kfgL 

 af]tn c8\ofpg] :6\ofG8 

5= ;fdu|L lgdf{0fljlw 

(a) lasf]{x¿df l/lkmn sl;P/ k:g]u/L Kjfn kfg'{xf];\ . 

(b) wft'sf] 6'Kkf] ePlt/sf] efu Ps OGr hlt sf6\g'xf];\ . 

(c) af]6ndf lasf]{ /fd|/L s;]/ nufpg'xf];\ . 

(d) l/lkmnnfO{ lasf]{df 3';fpg'xf];\ . 

(e) l/lkmn 3';fPsf] Kjfn jl/k/L d}g kufn]/ 

r'xfOlbg'xf];\ . 

6= ckgfpg'kg]{ ;fjwfgL 

 lasf]{ Kjfn kfbf{ xftdf g3f]rf];\ . 

 lasf]{ /fd|/L sl;g] xf];\ . 

7= ;fdu|Lsf] k|of]u  

 lrqdf b]vfOP em}+ Unf;df kfgL /fvL l/lkmn kfgLdf 8'afpg'xf];\ . 

 af]tnnfO{ la:tf/} b'j} xTs]nfn] ;dfTg'xf];\ . s]xL a]/kl5 Unf;sf] kfgLdf kmf]sfx¿ lgl:sPsf 

b]lvG5g\ . 

Gff]6 M af]tn leqsf] xfjfsf] cfotg xTs]nfsf] tftf]sf sf/0f a9]sf]n] tyf xfjfaflx/ lg:sgfn] 

kmf]sf lgl:sPsf] xf] . 

8 . j}slNks ;fduLx¿ M wft'sf] ;fgf] d'v ePsf] efF8f] jf Unf; kftnf] af]tn klg o;sf lgldTt k|of]u 

ug{ ;lsG5 . 

9=;fGble{s k|Zgx¿ 

 tfkn] xfjfsf] cfotg a9fpF5 eGg] s'/f l;4 ug]{ csf]{ k|of]u s] x'g ;Snf < 

 tfkn] UofF;sf] cfotg j[l4 ug]{ ;fdu|L Unf; jf wft'sf] af]tn / a]n"gsf] d4tn] agfpg  

;lsPnf < 
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;fdUf|L lgdf{0f 6 

1=;fdu|L ÷k|of]usf]  gfd M sDkg / Wjlgsf] tLIGftf (Vibration and pitch of sound ) ;fdu|L lgdf{0f 

2= p2]Zo M Wjlg pTkGg x'g Wjlgsf] dfWoddf sDkg pTkGg x'g'kb{5 / Wjlgsf] tLIGftf dfWodsf] k|s[ltdf e/ 

kb{5 eGg] s'/f ;fdu|Lsf] lgdf{0f u/L k|of]u ug{] . 

3=l;4fGt M 7f];, t/n jf UoFf;sf cGf'x¿df sDkg x'Fbf k}bf x'g] t/ª\u zlSt Wjlg xf] . cfkm\gf] tLa| ultsf 

sf/0f ;fdfGo cj:yfdf of] l;wf ofqf ub{5 . 

4=cfjZos ;fdu|Lx¿ 

 Pp6f sf7sf] kmNofs -1  u'0ff 2_ sf] 

 /a/ AofG8 5 cf]6f -;dfg cfsf/sf_ 

 lsnfx¿ 2 OGrsf 10 cf]6f  

 XofDd/  

5=;fdu|L lgdf{0fljlw 

(a) afSnf] KnfOp8df lrqdf 

b]vfOPem}+ lsnfx¿ 7f]Sg'xf];\ . 

(b) cfd'Gg] ;fd'Gg]sf lsnfx¿df 

/a/ AofG8 tGsfP/ /fVg'xf];\ . 

6= ckgfpg'kg]{ ;fjwfgL  

 of] ;fdu|L agfpFbf XofDd/sf] k|of]u 

x'g] ePsfn] cf}+nfx¿df rf]6k6s 

nfUg ;S5, xf]; k'¥ofpg'k5{ . 

 k|of]u ubf{ Pp6f /a/sf] sDkgsf] cjnf]sg / >jGf ul/;s]kl5 dfq csf]{sf] k|of]u ug{'k5{ . 

7= ;fdu|Lsf] k|of]u   

 Ps} ;fOhsf t/ km/s b'/Ldf /x]sf lsnfx¿sf sf/0f /a/x¿sf] tGsfO{ km/s km/s x'g] 5 . ca oL 

tlGsPsf /a/ AofG8x¿nfO{ kfn}kfnf] b'O{ cf}Fnfsf] d4tn] sDkg u/fpg'xf];\ . 

 tLIGftf km/s ePsf Wjlgsf] >jGf ug'{xf];\ / To;sf] sf/0fsf ;DaGwdf 5nkmn u/L lgisif{ lgsfNg'xf];\ 

. 

 s'g /a/df tLIGftf a9L / s'gdf sd 5 < kQf nufpg'xf];\ . 

8= j}slNks ;fdu|Lx¿ M v]nf}+gf lutf/, ;f/ª\uL, 7'nf] Knfl:6s af]tnsf] ljsf]{ / kLFwdf dl;gf] tf/ tGsfP/ klg 

of] k|of]u b]vfpFg ;lsG5 . 

9= ;fGble{s k|Zgx¿ 

 of] ljlwsf] k|of]u ePsf] jfBjfbg ;fdu|L s] s] x'g ;S5g\ < 

 s] dfbndf klg of] s'/f nfu' x'G5, s;/L < 



9 
 

;fdUf|L lgdf{0f 7 

1= ;fdu|Lsf] gfd M :6]y]:sf]k -Stethescope) 

2= p2]Zo M xfjfaf6 x'g] Wjlgsf] k|;f/GfnfO{ k|of]uåf/f l;4 ug{] 

3= l;4fGt M Wjlg Ps k|sf/sf] zlSt xf] of] Wjlgsf] ;|f]taf6 csf]{ :yfg;Dd dfWod eP/ ofqf ug{ ;S5 . 

4= cfjZos ;fdu|L 

 Ps ld6/ nfdf] dl;gf] nlrnf] Knfl:6s kfOk

 k|m'6\; Sofg jf Knfl:6s af]tn

 a]n"g, /a/ AofG8

 Kjfn agfpg] lsnf, ;'k/Un', 6]k

5= ;fdu|L lgdf{0f ljlw  

(a) 1 ld= nfdf] gnLaf6 25 ;]=ld=sf] 6'j|mf sf6\g'xf];\ . 

(b) nfdf] gnLsf] 25 ;]=ld= tn Ps ;fO8df dfq csf]{ gnL sl;P/ k:g ;Sg] Kjfn agfpg'xf];\ . 

(c) gnLsf] Ps 5]p Tof] Kjfndf l5/fO{ jl/kl/ ;'k/ UNo' nufpg'xf];\ jf  6]kn] a]g'{xf];\ . 

(d) ca cª\u|]hL cIf/ Y sf] h:tf] cfsf/ ePsf] j:t' aGb5 . 

(e) Pp6f k|m'6h'; Sofg jf cGo af]tnsf] lkFw sl/a 1 OGr prfOsf] sf6L To;sf] kLFwdf gnL 

sl;P/ k:g] Kjfn agfpg'xf];\ . 

(f) tNnf]  l;wf gnLsf]  clGtd 5]p Tof] Kjfndf  l5/fpFg'xf];\ . 

(g) srf}/f h:tf] Tof] af]6nsf] dflyk6\6Lsf] v'Nnf efunfO{ km'6]sf] a]n"g tgSs tGsfP/ 9fsL 

lbg'xf];\ . 

(h) tlGsPsf] a]n"g v'Drg glbg jl/k/L /a/ AofG8n] RofKg'xf];\ . 
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6= ckgfpg'kg]{ xf]lzof/L  

 gnLsf] o' cfsf/sf] lardf Kjfn kfbf{ jf/kf/ gkf/L Ps ;fO8df dfq kfg'{k5{ . 

 Tof] Kjfndf csf]{ gnL 3';fpFbf lar;Dd dfq 3';fpg'k5{ . 

 srf}/f h:tf] cfsf/sf] lkFwdf gnL 3';fpFbf dfly tGsfOPsf] a]n'gnfO{ g5'g] lsl;dn] 

3';fpg'k5{ . 

 olb gnLsf] cfsf/ ;fgf] 5 eg] k|of]u ubf{ sfgsf] leq;Dd k7fpg' x'Fb}g . 

7= ;fdu|Lsf] k|of]u  

 lrqdf b]vfOP h:tf] tof/L ;fdu|L lng'xf];\ . 

 o' cfsf/sf] gnLsf] b'a} 5]p b'O{ cf]6f sfgdf n}hfg'xf];\ . 

 a]n"g ePkl6\6sf] efu d'6'ePsf] 7fFpdf ;Dks{ u/fpg'xf];\ . 

 WjlgnfO{ Wofg lbP/ ;'Gg] / 5 ;]s]G8;Ddsf] w8\sg uGg'xf];\ . 

8= cGo j}slNks ;fdu|Lx¿ 

k|m'6 h';Sofg jf af]6nsf] lkFwsf] ;6\6f ;f]nL klg k|of]u ug{ ;lsG5 . 

a]n"gsf] ;6\6fdf ANof8/ jf 6\o'j klg k|of]u ug{ ;lsG5 . 

9= ;fGble{s k|Zgx¿ 

 k|of]udf gnLsf] ;6\6f 8f]/L k|of]u ul/Psf] eP s] x'GYof] xf]nf < 

 srf}/f cfsf/sf] efunfO{ sfuhn] 9flsPsf] eP Wjlg ;'lgGYof] < 
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;fdUf|L lgdf{0f 8 

1= ;fdu|Lsf] gfd M cnUofpg g;lsg] r'Dassf w|'jx¿ 

2= p2]Zo  M r'Das r'DasLo cGf'x¿af6 ag]sf]] x'gfn] o;sf w|'jx¿ cnu ug{ ;lsGg eGg] s'/f 

k|of]uaf6 l;4 ug]{  

3= l;4fGt M km/s w|'jx¿larsf] zlStrj|msf sf/0f r'Dassf] r'DasTj /xg ;Sg] ePsfn] oL w|'ax¿sf] 

cnu cl:tTj ;Dej x'FFb}g . 

4= cfjZos ;fdu|L 

 9nfgsfnflu k|of]u x'g] kmnfd] tf/ 15 ld6/  

 kft] r'Das (Bar magnet) 

 tf/ 6'j|mofpg] ;fwg  

 ;dtn ;tx  

5= ;fdu|L lgdf{0f ljlw 

(a) pknAw kmnfd]tf/nfO{ sl/a a/fa/L 

x'g] u/L rf/ 6'j|mf agfpg'xf];\ . 

(b) s'g} b'O{ 6'j|mfx¿nfO{ Psf]xf]/f] /u8fO{ 

ljlwaf6 r'Dasdf kl/0ft ug'{xf];\ . 

6. ckgfpg'kg]{ ;fjwfgL 

 of] k|of]udf tf/nfO{ 6'j|mofpFbf rf]6k6s nfUg ;S5, xf]; k'¥ofpg'k5{ . 

 r'Dasdf kl/0ft ubf{ Psf]xf]/f] /u8fO{ ljlwnfO{ ;xL 9ª\un] ckgfpg'k5{ . 

7. ;fdu|Lsf] k|of]u  

 /ul8Psf tf/sf 6'j|mfx¿af6 ag]sf b'O{ r'Dasx¿sf w|'ax¿larsf] lj|mof k|ltlj|mof b]vfpg'xf];\ . 

 o;;Fu} r'Das gagfOPsf 6'j|mfx¿sf b'O{ 5]px¿lar klg k/LIf0f ug'{xf];\ . 

 r'Das ag]sf] 6'j|mfsf] pQ/L / blIfGfL w|'a s;/L cnu ug{ ;lsPnf < o; k|Zgdf 5nkmn ug'{xf];\ 

/ pQ/ vf]Hg'xf];\ . 

 r'Das ag]sf] tf/nfO{ lardf sf6\bf sfl6Psf 6'j|mfx¿ Pp6fdf pQ/Ldfq / csf]{df blIf0fdf w|'a 

5 ls 5}g < k/LIf0f ug'{xf];\ . 

 k|of]unfO{tf/ 6'j|m\ofpFg ;lsg] l:ylt;Dd bf]¥ofpg'xf];\ . 

8= cGo j}slNks ;fdu|Lx¿ 

 cGo r'DasLo j:t'x¿ Kn]gl;6, lgs]n, sf]jfN6 cflbaf6 klg of] k|of]u ug{;lsG5 .  

9= ;fGble{s k|Zgx¿  

 of] tf/nfO{ dfq ls kft] r'DasnfO{g} 6'j|m\ofpFbf klg r'Dassf w|'ax¿ sfod /xnfg\ < 

 o;/L w|'ax¿ g5'6\l6g'sf] sf/0f kQf nfUof] t < 
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;fdUf|L lgdf{0f 9 

1. ;fdu|Lsf] gfd M u|xGf nfUg] sf/0f b]vfpg] df]8n 

2. p2]Zo M ;"o{sf] k|sfz k[YjL jf rGb|dfn] 5]Sg'sf] sf/0f rGb| jf ;"o{ u|xGf nfU5 eGg] s'/f k|of]u u/L 

b]vfpg]  

3= l;4fGt M ;"o{ jf rGb|u|xGf x'g ;"o{ jf rGb|dfdf sfnf]efu b]lvg'kb{5 . o;sf lgldQ of t j:t' 5fof 

If]qdf x'g'kb{5 of t lkG8 g} 5fof If]qleq kg{'kb{5 . 

4= cfjZos ;fdu|L  

 ljleGg ltg ;fOh -7'nf] de\mof}nf / ;fgf]_ sf Knfl:6ssf v]nf}gf anx¿ 

 sf7sf ln:6Lx¿ -3, 5 / 10 OGrsf_ / Ps ;fgf] kmNofs 

 tf/, lsnf jf bx|f] tf/ 

 /a/ AofG8, :6\ofG8 -sf7af6} agfOg]_ 

5= ;fdu|L lgdf{0f ljlw   

(a) lrqdf b]vfOP e}mF :6\ofG8 (Stand) agfpg'xf];\ 

. 

(b) To;sf] dfly t];f]{ x'g] u/L 5 OGrsf] lnl:6s 

7f]Sg'xf];\ / ToxLF 7'nf] an tf/n] c8\ofpg'xf];\ 

. 

(c) 5 OGrsf] t];f]{ lnl:6ssf] cGtdf 3 OGrsf] 

lnl:6s 7f]sL To;dfly dem\of}nf an c8\ofpg'xf];\ . 

(d) Tof] 3 OGrsf] lnl:6ssf] clGtd efudf ;a}eGbf ;fgf] an c8\ofpg'xf];\ .

6= ckgfpg'kg]{ ;fjwfgL  

 ufFl;Psf lnl:6sx¿ otfplt 3'dfpg ;lsg] x'g'kb{5 . 

 rGb|dfn] k[YjLnfO{ / k[YjLn] ;"o{nfO{ kl/j|mdf ug{ ;Sg] u/L agfOg'kb{5 . 

 ;s];Dd 7'nf] an kx]+Fnf], dem\of}nf an xl/of] / ;fgf] an ;]tf] x'g' /fd|f] x'G5 . 

 kx]Fnf] anleq n]8nfO6 lkm6 ug{ ;s] emg pko'St x'G5 . 

7= ;fdu|Lsf] k|of]u   

 k|f/Dedf pks/0fdf /x]sf lkG8x¿sf] kl/ro u/fpg'xf];\ .  

 rGb| u|xGf s;/L nfU5 < :ki6 kfg{sf nflu rGb|dfnfO{ 3'dfpFb} hfg'xf];\ / k[YjLsf] 5fFofF If]qdf 

k'¥ofO{ sfnf] efu b]vfk/]sf] k|bz{g ug'{xf];\ . 

 o;}u/L rGb|dfnfO{ 3'dfpFb} ;"o{ / k[YjLsf] lardf k'¥ofpg'xf];\ / ;"o{u|xGfsf] l:ylt k|bz{g ug'{xf];\ 

. 

8= j}slNks ;fdu|L   

 ljBfnosf] Nofjdf u|xGf ;DaGwL df]8n x'g;Sb5 To;sf] k|of]u ug{ ;lsG5 . 
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 sIffsf]7fnfO{ kbf{sf] d2tn] cln cFWof/f] kf/L Pp6f ljBfyL{nfO{ aflnPsf] 6r{ ;dfpg nufO{ c¿ 

b'O{ ljBfyL{x¿nfO{ ;'xfpbf] b"/Ldf /fvL :yfg abNb} klg of] k|of]u ug{ ;lsG5 . 

9= ;fGble{s k|Zgx¿ 

 ;"o{ u|xGf ePsf] j]nf ;"o{sf] cf+lzs jf k"Gf{ efu s] sf/0fn] sfnf] x'g] /x]5 < 

 ;"o{ / rGb| u|xGfdf 5fofFsf] s] km/s e"ldsf x'G5 < 
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;fdUf|L lgdf{0f 10 

1. ;fdu|Lsf] gfd M xfjfsf] tf}n x'G5 eGg] tYo k|bz{g ul/g] ;fdu|L  

2. på]Zo M xfjfsf] tf}n x'G5 eGg] tYo k|bz{g ug]{ 

3. l;4fGt M kbfy{sf lglZrt u'0fx¿ x'G5g\ . logLx¿sf] lkG8 tyf tf}n / cfotg x'G5 ;fy} logLx¿sf] 

/ª\, uGw / :jfb klg x'G5 . logLx¿nfO{ 6'j|mf ug{ ;lsG5 . kfgL, xfjf, 9'ª\uf, 6]a'n, lstfa cflb 

;a} kbfy{x¿ x'g\ . ;a} kbfy{x¿ cToGt} ;fgf sGfx¿ cGf' tyf k/dfGf'x¿af6 ag]sf x'G5g\ . k|sfz, 

cfjfh, 5fof cflbsf] lkG8 jf tf}n tyf cfotg gx'gfn] logLx¿ kbfy{ x'g ;Sb}gg\ . 

4.= cfjZos ;fdu|Lx¿ M a/fa/;fOhsf xfjf gel/Psf b'O{ cf]6f a]n"g, ;dfg ;tx ePsf] b'O{ lkm6 nfdf]  

sf7sf] 58 -ln:6L_,  wfuf 

5. ;fdu|L lgdf{0fsf r/0fx¿ 

(a) pxL ;fOhsf xfjf 

gel/Psf b'O{ cf]6f a]n"g 

lnP/ Pp6fdf d'vn] 

km's]/ xfjf eg'{xf];\ / 

xfjf lns gx'g] u/L 

afFWg'xf];\  / csf]{df 

xfjf geg'{xf];\ .  

(b) b'j} a]n"gnfO{ ;dfg 

;tx ePsf] b'O{ lkm6 

nfdf] sf7sf] 58sf] Ps csf]{ 5]pdf a/fa/ nfdf] wfufn] lrqdf b]vfP h:t} u/L a]n"gx¿ 

afFWg'xf];\ . 

(c) sf7sf] 58sf] l7s lardf csf]{ wfufn] afFw]/ :6\ofG8 jf l;lnªdf '́G8fpg'xf];\ . 

(d) xfjf gel/Psf] / xfjf el/Psf] dWo] s'g rflxF '́s]sf] 5 cjnf]sg u/L lgisif{df k'Ug'xf];\ .  

6 ;fdu|Lsf] k|of]u / lgisif{ 

 xfjf el/Psf] a]n"gtkm{sf] efu em'S5 . 

 xfjf el/Psf] a]n"gsf] tf}n a9L x'G5 .  

 xfjfsf] tf}n x'gfn] of] kbfy{ ePsf] tYo k|dfl0ft 

x'G5 . 

7. ;fdu|Lsf] k|of]u ug{ ;lsg] cGo ljifoj:t'  

 UofF; kbfy{sf] lkG8 jf tf}nsf cfwf/df of] kbfy{ 

ePsf] tYo a'em\g . 
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 xfjf klg Ps kbfy{ xf] eGg] tYo k|bz{g ug{ . 

8. ;fdu|L lgdf{0fubf{ ckgfpg'kg]{ ;fjwfgLx¿ 

 ;fdu|L lgdf{0fubf{ k|of]u ug]{ r]K6f] 58 /fd|/L ldn]sf] jf ;d¿ksf] x'g'kb{5 .  

 t];f]{ 58 jf kftfsf] lardf b'a}lt/ ;Gt'ng x'g] u/L 8f]/L, wfuf, tf/ jf :6\ofG8sf] d4tn] nrs 

x'g]u/L '́G8fpg'k5{ . 

 ;fdu|L lgd{{fGfdf k|of]u u/Lg] a]n"gx¿sf] ;fOh, :j¿k, cfsf/ tyf tf}n Ps} k|sf/sf] x'g'kb{5 . 

9. ;fdu|L lgdf{0f ubf{ rflxg] j}slNks ;fdu|Lx¿ 

 n'uf '́G8fpg] x\ofª\u/sf] 5]p 5]pdf pko'St 

df]6fOsf] a/fa/ nDafOsf] wfufn]] a]n"gx¿nfO{ afFWg] 

/ dflysf] tl/sf ckgfpg ;lsG5 . 

10. ;fGble{s k|Zgx¿ 

(i) xfjf el/Psf / gel/Psf a]n"gx¿df s;sf] tf}n 

a9L 5, lsg < 

(ii) xfjfsf] tf}n x'G5 eGg] tYonfO{ s;/L b]vfpg 

;lsG5 < 

(iii) xfjf kbfy{ xf] ls xf]Og, lsg < 
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;fdUf|L lgdf{0f 11 

1. ;fdu|Lsf] gfd M xfjfsf] cfotg x'G5 eGg] tYo k|bz{g ul/g] ;fdu|L 

2. på]Zo M xfjfsf]  cfotg x'G5 eGg] tYo k|bz{g ug]{ 

3. l;4fGt M kbfy{sf tLg cj:yfx¿ x'G5g\ . 7f];, t/n / UofF; . xfjf klg UofF; cj:yfdf /x]sf] Pp6f 

kbfy{ xf], h;sf lglZrt u'0fx¿ x'G5g\ . xfjfsf] tf}n / cfotg x'G5 . xfjfsf] cfotg x'g] x'gfn] 

o;n] s]xL :yfg jf 7fpF cf]u6]sf] x'G5 . 

4. cfjZos ;fdu|Lx¿ M Kff/bz{s sfFrsf] af]tn, sfFRfsf] lunf;, l:6nsf] Kn]6, d}gaQL, ;nfO{ jf nfO6/, 

/ª\uLg kfgL  

5.  ;fdu|L lgdf{0fsf] tl/sf jf r/0fx¿ 

(i) Pp6f l:6nsf] Kn]6sf] lardf d}gaQL afn]/ lkmS; ug'{xf];\ . 

(ii) Kn]6df cfwf hlt el/g] u/L /ª\uLg kfgL kbfy{ eg'{xf];\ . 

(iii) Afln/x]sf] d}gaQLnfO{ sfFRfsf] lunf;n] 9fSg'xf];\ . 

(iv) ca s] x'G5 < cjnf]sg u/L 5nkmn ug{'xf];\ / lgisif{df 

k'Ug'xf];\ .  

6. ;fdu|Lsf] k|of]u tyf lgisif{  

 /ª\uLg kfgL ePsf] Kn]6df Afln/x]sf] d}gaQLnfO{ sfFRfsf] 

lunf;n] 5f]k]kl5 d}gaQL lgE5 / /ª\uLg t/n lunf;leq 

;txaf6 dfly r9\5 . 

 oxfF d}gaQL aNbf lunf;leqsf] xfjfdf /x]sf] clS;hg ;f]l;G5 / sfa{g8fOcS;fO8 ag]/ t/ndf 

s]xL dfqfdf 3'N5 h;sf] kmn:j¿k lunf;leq xfjfsf] Go"g rfk x'g hfG5 . 

 jfo'd08nLo rfksf] sf/0f /ª\uLg kfgL lunf;leq ;txaf6 dfly r9\5 . 

 xfjfsf] clS;hgn] hlt 7fpF cf]u6]sf] x'G5, plt g} cfotgsf] kfgL dfly r9\b5 . 

7. ;fdu|Lsf] k|of]u ug{ ;lsg] cGo ljifoj:t'  

 s]z gnL jf Soflkn/LnfO{ kfgLdf 8'afpFbf Soflkn/L leq 

:jtM kfgL dfly r9\g] k|lj|mofsf] sf/0f cWoog ug{  

 jfo'd08nLo rfkdf cfwfl/t pks/0fsf] sfo{ l;¢fGtaf/] 

cWoog ug{  

8.=  ;fdu|L lgdf{0fubf{ ckgfpg'kg]{ ;fjwfgLx¿ 

 t/n kbfy{ ePsf] Kn]6sf] ;tx ldn]sf] x'g'k5{ . 

 aln/x]sf] d}gaQLsf] prfOeGbf To;nfO{ 5f]Kg k|of]u ul/g] 
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lunf;sf] prfO s]xL a9L x'g'k5{ . 

9. ;fdu|L lgdf{0fubf{ rflxg] j}slNks ;fdu|Lx¿ 

 Kff/bz{s sfFrsf] af]tn jf sfFRfsf] lunf;sf] ;6\6fdf sfFrsf] UoFf; hf/ jf d]hl/ª l;nlG8/ / 

l:6nsf] yfn jf kfgL /fVg ;lsG5 . 

 6«kmsf] ;6\6fdf las/sf] k|of]u ug{ ;lsG5 . 

10.  ;fGble{s k|Zg 

(i) aln/x]sf] d}gaQLnfO{ lunf;n] 5f]Kbf s]xL ;do kl5 lgE5, lsg< 

(ii) kbfy{nfO{ aNg xfjfdf /x]sf]  s'g UofF;n] ;xof]u ub{5 < 

(iii) km'6andf xfjf ebf{ lsg v'lDrPsf] efu el/G5 < 

(iv)  kmnfdsf] w'nf] jf l:6n pnnfO{ lr;f] kf/L k/LIf0f gnL jf 6]i66\o'asf] lkFwdf /fvL o;nfO{ 

kfgLdf 3f]K6\ofP/ s]xL lbg TolQs} /fVbf kfgL cfkmF} r9\5, lsg xf]nf < 
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;fdUf|L lgdf{0f 12 

1. ;fdu|Lsf] gfd M xfjfdf clS;hg x'G5 eGg] tYo k|bz{g ul/g] ;fdu|L 

2=på]Zo M xfjfdf clS;hg  x'G5 eGg] tYo k|bz{g ug{] 

3. kl/ro÷l;4fGt M k[YjLsf] jl/k/L /x]sf] xfjfsf] txnfO{ jfo'dG8n (Atmosphere) elgG5 . jfo'dG8ndf 

/x]sf] jfo' jf xfjf gfO6«f]hg, clS;hg, sfa{g8fOcS;fO8, kfgLsf] jfkm tyf cGo UofF;x¿ ldn]/ 

ag]sf] x'G5 . sf7, bfp/f, d}gaQL cflb afNg clS;hgsf] cfjZostf kb{5 . dflg; nufot ;a} 

hLjnfO{ afFRgsf] nflu clS;hg cfjZos kb{5 . :jf;k|Zjf; ubf{ hLjn] clS;hg lng] / sfa{g8fO 

cS;fO8 kmfNg] ub{5g\ . clS;hgn] kmnfdnufotsf ljleGg wft'x¿;Fu k|ltlj|mof u/L cS;fO8 

agfpF5 . kmnfddf lvof nfUg' klg kmnfdsf] cS;fO8 (oxide of iron) aGg' xf] .  

4. cfjZos ;fdu|Lx¿ 

 sfFrsf] k/LIf0f gnL, las/, :6\ofG8,  l:6n pn jf kmnfdsf] w'nf] / kfgL  

5.  ;fdu|L lgdf{0fsf tl/sf jf r/0fx¿ 

(i) lrqdf b]vfP h:t} Pp6f las/df cfwf hlt kfgL 

eg'{xf];\ . 

(ii) sfFrsf] k/LIf0f gnLleq kfgLn] lehfP/ cf]l;nf] 

kfg'{xf];\ . 

(iii) k/LIf0f gnLsf] lkFwdf  kmnfdsf] w'nf] 3f]K6f] kfbf{ 

gv:g] u/L /fVg'xf];\ . of] kfgLn] leh]sf] cj:yfdf 

6fFl;P/ /xG5 . 

(iv)  kfgL /flvPsf] las/ jf 6«kmdf k/LIf0f gnLsf] d'vtkm{ s]xL efu 8'Ag] u/L 3f]K6\ofP/ /fVg'xf];\ 

/ :6\ofG8sf] d4tn] c8\ofpg'xf];\ . 

(v) o;/L h8fg u/LPsf] ;fdu|LnfO{ xnrn gx'g] :yfgdf rf}la; 3G6f hlt /fVg'xf];\ . 

(vi)  rf}la; 3G6fkl5 s] x'G5 < cjnf]sg u/L 5nkmn ug{'xf];\ / lgisif{df k'Ug'xf];\ .  

6.  ;fdu|Lsf] k|of]u tyf lgisif{  

 b'O{ lbgleq k/LIf0f gnLleq ;txaf6 kfgL dfly r9\5 . 

 kmnfdsf] w'nf]df lvof nfu]/ v}/f] /ªdf kl/0ft ePsf] b]lvG5 . 

 k/LIf0f gnLleqsf] xfjfdf /x]sf] clS;hgn] kmnfdsf] w'nf];Fu k|ltlj|mof u/L kmnfdsf] cS;fO8 

(oxide of iron)  agfpF5 . h;sf] kmn:j¿k  lunf;leq xfjfsf] Go"g rfk x'g hfG5 . 

 jfo'd08nLo rfksf] sf/0f k/LIf0f gnLleqsf] kfgL ;txaf6 dfly r9\5 . 

 xfjfdf /x]sf] clS;hgn] hlt 7fpF cf]u6]sf] x'G5, plt g} cfotgsf] kfgL dfly r9\b5 . 

 o;af6 xfjfsf] cfotg x'G5 eGg] tYo k|dfl0ft x'G5 . 



19 
 

7.  ;fdu|Lsf] k|of]u ug{ ;lsg] cGo ljifoj:t'  

 jfo'd08nLo rfkdf cfwfl/t pks/0fsf] sfo{ l;¢fGtaf/] cWoog ug{  

 af]6la?jfnfO{ x's{g a9\g / ljleGg j:t'x¿ afNg clS;hg cfjZos kg]{ s'/f hfgsf/L k|fKt 

ug{  

 clS;hgn] kmnfdnufotsf ljleGg wft'x¿;Fu k|ltlj|mof u/L cS;fO8 agfpF5 eGg] tYo jf 

/f;folgs k|lj|mof a'´\g  

8.  ;fdu|L lgdf{0fubf{ ckgfpg'kg]{ ;fjwfgLx¿ 

 kfgL /flvPsf] las/df k/LIf0f gnLsf] d'vtkm{ s]xL efu 8'Ag] u/L 3f]K6\ofP/ /fVg'k5{ . 

 k/LIf0f gnLsf] leqL ;txnfO{ kfgLn] lehfP/ cf]l;nf] kfg{'k5{ . 

 6]:66\o'asf] lkFwdf kmnfdsf] w'nf] gv:g] u/L /fVg'k5{ . 

 h8fg u/LPsf] ;fdu|LnfO{ xnrn gx'g] :yfgdf :6\ofG8sf] d4tn] c8\ofO{ Ps b'O{ lbg hlt 

/fVg' k5{ . 

9. j}slNks ;fdu|Lx¿ 

          las/sf] ;6\6fdf Kff/bz{s sfFrsf] af]tn jf sfFRfsf] lunf; klg k|of]u ug{ ;lsG5 . 

10.  ;fGbl{{es k|Zgx¿ 

(i) kmnfdsf] w'nf] jf l:6n pnnfO{ lr;f] kf/L k/LIf0f gnLsf] lkFwdf /fvL o;nfO{ kfgLdf 3f]K6\ofP/ 

s]xL lbg TolQs} /fVbf kfgL cfkm}F r9\5, lsg < 

(ii) kbfy{nfO{ aNg xfjfdf /x]sf]  s'g UofF;n] ;xof]u ub{5 < 

(iii) kfgLn] leh]sf] kmnfddf lvof nfUg'sf] sf/0f s] xf] < 

(v) :jf;k|Zjf; ubf{ hLjnfO{ s'g UofF;sf] cfjZostf k5{ < 
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;fdUf|L lgdf{0f 13 

1. ;fdu|Lsf] gfd M la?jfdf x'g] pT:j]bg k|lj|mof k|bz{g ug]{ ;fdu|L 

2. p2]Zo M la?jfn] pT:j]bg k|lj|mofdf kfgLnfO{ afkmsf] ¿kdf jfo'dG8ndf kmfN5 eGg] tYo k|bz{g ug]{ 

;fdu|L tof/ ug]{  

3. kl/ro÷l;4fGt M la?jfdf x'g] zf]ifGf Pjd\ kl/jxg lj|mofdfkm{t hldgaf6 kfgL la?jfsf] kft;Dd  

k'lu/x]sf] x'G5 . o;sf] s]xL efu xl/of] la?jfn] ;"o{sf] k|sfzsf] pkl:yltdf xfjfdf /x]sf] 

sfa{g8fOcS;fO8  / kftdf ePsf] xl/tsGfsf] d4taf6 cfkm\gf] vfgf -Un'sf]h_ agfpg] k|lj|mof -k|sfz 

;+Zn]if0f_ sf] nflu pkof]u u5{ / a9L ePsf] kfgL afkmsf] ¿kdf jfo'dG8ndf k7fpg] sfd u5{  

h;nfO{ pT:j]bg (transpiration) elgG5 . 

4. cfjZos ;fdu|Lx¿ M udnfdf x'sf{Psf] la?jf, kf/bz{s kf]lnlygsf] emf]nf, wfuf jf dl;gf] 8f]/L  

5. ;fdu|L lgdf{0fsf tl/sf jf r/0fx¿ 

(i) Pp6f udnfdf x'ls{Psf] :j:y la?jf 5fGg'xf];\ . 

(ii) pSt la?jfnfO{ 9fSg] u/L kf/bz{s kf]lnlygsf]  emf]nfn] 

5f]Kg'xf];\ . 

(iii) xfjf gk:g] u/L afFw]/ 10-15 ldg]6 5f]8L /fVg'xf];\ . 

(iv) To; kl5 s] x'G5 < cjnf]sg u/L lgisif{df k'Ug'xf];\ . 

6. ;fdu|Lsf] k|of]u tyf lgisif{ 

 s]xL ;dokl5 kfgLsf ;;fgf yf]kfx¿ kf]lnlygsf] emf]nfsf] leqL 

;txdf hDdf x'G5g\ / afbn h:t} b]lvG5 . 

  a9L ePsf] kfgL afkmsf] ¿kdf aflx/ lg:sG5, h'g kf]lnlyg  

emf]nfsf] leqL ;txdf lr;f] eO{ kfgLsf] yf]kfdf kl/0ft x'G5 .  

7. ;fdfu|L lgdf{0f ubf{ ckgfpgkg]{ ;fjwfgLx¿ 

 tof/ kfl/Psf] ;fdu|LnfO{ s]xL ;do grnfO{ /fVg'kb{5 . 

kf]lnlygsf] emf]nfdf Kjfn ePsf] x'g' x'Fb}g . 

 of] kf/bz{s x'g'kb{5 / xfjf gl5g]{ u/L afFlwPsf] x'g'kb{5 . 

8. ;fdu|L lgdf{0fubf{ rflxg] j}slNks ;fdu|Lx¿ 

 Ufdnfsf] la?jf gePdf af]6la?jfsf xfFuf sf6]/ kfgL /flvPsf] efF8f]df /fv]/ klg o:tf ;fdu|Lsf] 

lgdf{0f ug{ ;lsG5 .   

 Pp6f la?jfsf] kftnfO{ kfgLdf s]xL ;do /fVbf kfgLsf yf]kfx¿ lg:sG5g\ . 

9. ;fGbl{{{{e{s k|Zgx¿ 

(i) pT:j]bg eg]sf] s] xf] < of] s;/L x'G5 < 

(ii) kf]lnlygsf] emf]nfn] 9flsPsf] la?jfaf6 lsg kfgL lgl:sPsf] xf]nf < 

(iii)  pT:j]bgsf] s] dxTj 5 < 
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;fdUf|L lgdf{0f 14 

1= ;fdu|Lsf] gfd  M  cShfgf]ld6/ 

2= p2]Zo  M ;hLjx¿df j[l4 x'G5 eGg] s'/f k|of]uaf6 l;4 ug]{ 

3 l;4fGt M lgoldt j[l4 ;hLjx¿sf] Ps dxTjk"0f{ nIf0f xf] la?jfx¿ ;hLj ePsfn] pgLx¿sf] j[l4 eO/x]sf] 

x'G5 / of] j[l4 oGqsf] d2tn] gfKg ;lsG5 . 

4= cfjZos ;fdu|L   

 Hofldlt aS;sf] k|f]6]S6/ (Protector ), l3gL{ 

 wfuf / g6af]N6 

 l6gsf] kftfsf6L agfPsf] ;"rs 

 la?jf;lxtsf] udnf 

 :6\ofG8 -hf] sf7af6 tof/ ul/G5_ 

5= ;fdu|L lgdf{0f ljlw   

(i) lrqdf b]vfOPemF} Pp6f :6\ofG8 agfpg'xf];\ 

/ To;df lrqdfem}F rfk c8\ofpg'xf];\ . 

(ii) Rffk;Fu} l3gL{ /fvL To;df ;"rs ( Indicator) 

h8fg ug'{xf];\ . 

(iii) Pp6f 2 lkm6 hltsf] wfuf l3gL{df a]/]/ 

To;sf] Ps 5]p v'Nnf / csf]{ 5]pdf g6af]N6 

jf ;fdfGo ux|f} j:t' e'mG8\ofpg'xf];\ . 

6 ckgfpg'kg]{ ;fjwfgL   

 :6\ofG8 ;Gt'lnt x'g'kb{5 . 

 l3gL{ /fd|/L 3'D5, 3'Db}g x]g{'k5{ . 

 la?jfsf] 6'Kkf] gr'8fNg] 7LSssf] x'g'kb{5 . 

7 ;fdu|Lsf] k|of]u   

 ;'¿df udnf;lxtsf] la?jf glhs pks/0f lkm6 ug'{xf];\ . 

 wfufsf] v'Nnf 5]pnfO{ 6]ksf] d4tn] la?jfsf] 6'Kkfdf c8\ofpg'xf];\ . 

 ;"rsnfO{ z"Godf /fVg'xf];\ . 

 Ps b'O{ lbgdf ;"rssf] :yfg cjnf]sg ug'{xf];\ / slt j[l4 eP5 dfkg ug'{xf];\ . 

8=j}slNks  ;fdu|L M la?jf glhs} 1 ld=nfdf] lnl:6sdf :s]n agfO{ la¿jf a9\bf ;lhn} ws]lng] sf8af]8{sf] 

b'j} 5]pdf Kjfn agfO{ b'a}lt/ 78\ofOPsf lnl:6sdf l5/fP/ la?jfsf] 6'Kkf]df /fv]/ klg j[l4 yfxf kfpFg ;lsG5 . 

9=;fGble{s k|Zgx¿ 

 la?jfsf] j[l4 dfkg ug]{ cShfgf]ld6/ eP h:t} o;sf] df]6fO gfKg] oGq klg agfpg ;lsPnf < 

 tnlt/ a9\g] d"nf h:tf la?jfsf] j[l4 gfKg s] ug{'knf{ < 
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;fdUf|L lgdf{0f 15 

1= ;fdu|Lsf] gfd M ;/n ;"Idbz{s oGq 

2=p2]Zo M ;/n ;"Idbz{g oGq lgdf{0f ug]{ 

3=l;4fGt M sGe]S; n]G;n] k|sfznfO{ s]lGb|t ub{5 o:tf] n]G;n] j:t'x¿ cjnf]sg ubf{ s]Gb|ljGb' b]lv 

xfd|f] cfFvf;Dd cfO{ k'Ug] k|sfz ljs]lGb|t (Deverged ) cj:yfdf cfOk'U5, h:fn] ubf{ j:t'sf] cfs[lt 

7'nf] aGb5 . 

4= cfjZos ;fdu|L  

 hn]sf] lkmnfd]G6 NofDk (Filament lamp 60 jf 100 jf6sf]_ 

 XofS; An]8 jf :j|m\o'8«fOe/ 

 kmf]/;]k / ;kmfkfgL 

5= ;fdu|L lgdf{0fljlw  

(i) hn]sf] lrdsf] xf]N8/ lt/ /x]sf] d]6n 

a]N6 (Metal belt) sf] b'O{ ;]=ld=tn 

x]S; An]8n] sf6\g'xf];\ / lzn 

x6fpg'xf];\ .  

(ii) o;df gsf6]/ klg :j|m\o'8«fOe/n] 

sf]6\ofpFb} x6fpg ;lsG5 . 

(iii) l;n x6]kl5 sfFrsf] l:6d (Steam ) 

nfO{ :j|m\o'8«fOe/sf] d4tn] efFRg'xf];\ 

. 

(iv) leqsf j:t'x¿ lj:tf/} kmf]/;]k (forcep ) sf] d4tn] lgsfNg'xf];\ .  

(v) o;/L tof/ ePsf] aNjdf ;kmf kfgL eg'{xf];\ / aNjsf] d'vdf kfgL gemg]{ u/L kmf]d jf cGo 

s'g} j:t'n] aGb ug'{xf];\ / ljleGg k|sf/sf ;fgf j:t'x¿sf] cjnf]sg ug{ nufpg'xf];\ . 

6= ckgfpg'kg]{ xf]lzof/L  

 d]6na]N6 sf6\bf rf]6 nfUg ;S5 .  

 leqsf j:t'x¿ lgsfNbf lrd km'6\g ;S5 . 

 lgsflnPsf 6'j|mfx¿ l7s 7fFpdf /fVg'kb{5 gq laHg;S5 . 

7= ;fdu|Lsf] k|of]u  

;'¿df ljBfyL{x¿nfO{ of] xfd|f] ;fwf/0f ;"Idbz{s oGq egL b]vfpg'xf];\ . 

Tof] pks/0fsf] d2tn] cIf/ jf xftsf /]vfx¿ x]g{ nufO{ cfsf/ 7'nf] b]lvPsf] jf pq} b]lvPsf] xf] 

egL ;f]Wg'xf];\ . 
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hqfsf] tq} 5 eGg] k|ltlj|mofkl5 lrddf kfgL eg'{xf];\ . 

cGtdf kfgL el/Psf] lrdsf] km's]sf] efuaf6 cIf/ jf xftsf /]vfx¿ cjnf]sg u/fpg'xf];\ . 

8= cGo j}slNks ;fdu|Lx¿ 

 kf/bz{s Knfl:6ssf] y}nf]df ;kmf kfgL e/]/ x]bf{ klg lj:t[lt a9\5 . 

 Nofjdf /x]sf] /fpG8 a6d km\nf:s (Round bottom Flask) sf] klg k|of]u ug{ ;lsG5 . 

 tf/sf] ;fgf] l/ª\ agfO{ To;nfO{ kfgLdf 8'afO{ leq kfgL c8\ofP/ x]bf{  klg lj:t[lt a9\5 . 

9= ;fGble{s k|Zgx¿ 

 s'g} ;fgf] j:t'sf] cfs[lt a9fP/ cjnf]sg ubf{ s] kmfObf x'G5 < 

 DoflUgkmfOª Unf;n] x]bf{ j:t' lsg 7'nf] b]lvG5 < 

 lardf kftnf] / afSnf] ePsf n]G;dWo] s'gsf] lj:t[lt Ifdtf a9L xf]nf < 
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sIff & ;fdu|L lgdf{0f / k|of]u 

;fdUf|L lgdf{0f 1 

1= ;fdu|Lsf] gfd M gfksf] dxTj a'emfpg k|of]u ul/g] ;fdu|L  

2= p2]Zo M cg'dfg / jf:tljstf (Assumption and Reality) kQf nufpg gfk lng'kb{5 eGg] s'/fsf] k|bz{g ug]{ 

3= l;2fGt M s'g} j:t'sf] jf:tljs nDafO, rf}8fO, prfO, kl/lw cflb gfk]/ dfq kQf nufpg ;lsG5 . cg'dfg 

tYo kQf nufpgsf] nflu k|f/lDes sfo{ xf] t/ Tof] cg'dfg cfkm} ;To xf]Og . 

4= cfjZos ;fdu|L   

 k|m'6h';, Sofg jf j]ngfsf/ (Cylindrical)  l6gsf a6\6fx¿ 

 d]hl/ª 6]k  

5= ;fdu|L lgdf{0f ljlw  

(i) Pp6f k|m'6 h'; Sofg lng'xf];\ . 

(ii)  o;sf] 7f8f] prfO / uf]nfsf] 

kl/lw cjnf]sg ug'{xf];\ . 

6= ckgfpg'kg]{ ;fjwfgL   

 SofgnfO{ sf6\g' k/]df rf]6k6s 

gnfuf];\ eg]/ ;ts{ /xg'k5{ . 

7= ;fdu|Lsf] k|of]u  

 Sofg k|bz{g ub}{ o;sf] prfO 

/ kl/lwdf s'gsf] nDafO a9L 

xf]nf < egL k|Zg ug'{xf];\ . 

 ca d]hl/ª 6]kn] kl/lw gflk lg:s]sf] gfk skLdf l6Kg'xf];\ . 

 To; kl5 prfO gfk]/ gfk skLdf l6k]/ lg:sif{ lgsfNg'xf];\ . 

8= j}slNks ;fdu|Lx¿ M xln{S;, ag{le6f cflbsf af]tnx¿af6 klg of] k|of]u ug{ ;lsG5 . 

9= ;fGble{s k|Zgx¿  

 df]6f] dflg; xf]rf] h:tf] b]lvg'sf] sf/0f s] xf]nf <  

  j]ngfsf/ j:t'x¿ ;a}sf] kl/lw To;sf] prfOeGbf a9L x'G5 egL lgisif{ lgsfNg' plrt x'G5 xf]nf, 

s;/L < 
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;fdu|L lgdf{0f  2 

1=;fdu|Lsf] gfd M  clgoldt j:t'sf] cfotg kQf nufpg] pks/0f 

2= p2]Zo M :yfgLo ;fdu|Lsf] k|of]uaf6 clgoldt j:t'sf] cfotg kQf nufpg]   

3= l;2fGt M clgoldt j:t'sf] nDafO, rf}8fO / prfO lgoldt gx'g] xF'bf oL tLg s'/fx¿ cfk;df u'0ff u/]/ 

cfotg kQf nufpg ;lsFb}g . o;sf] nflu clgoldt j:t'nfO{ t/ndf 8'afO{ To;n] ljZyfkg u/]sf] 

t/nsf] cfotg;Fu t'ngf ul/G5 . 

4= cfjZos ;fdu|Lx¿   

 gfKg] efF8f], wfufsf] 6'j|mf   

 clgoldt j:t', Knfl:6s af]tn, Knfl:6ssf] ;fgf] gnL, :6\ofG8/ gfksf nflu 1-100 Pd=Pnsf] d]hl/ª 

l;lnG8/ . 

5= ;fdu|L lgdf{0f ljlw    

(i)  lrqdf b]vfOPem}+ pknAw 

Knfl:6ssf] af]tnsf] 

dflyNnf] efu sf6\g'xf];\ / 

x6fpg'xf];\ . 

(ii)  tNnf] efudf rf/ kfFr 

O~r dfly Knfl:6s 

gnLsf]] 6'j|mf sl;P/ l5g]{ 

u/L Pp6f Kjfn 

agfpg'xf];\ . 

(iii)  ca ToxfF  ;fgf gnLsf] 

6'j|mf 3';fpg'xf];\ . o;f] 

ubf{ Tof] cf]e/k\mnf] e];n (Overflow vessel) jf o'/]sf Sofg  (Ureka Can) aG5 . 

6= ckgfpg'kg]{ ;fjwfgL   

 af]tn sf6\bf / l/lkmnsf lglDt Kjfn kfbf{ rf]6k6s gnfuf];\ eg]/ ;ts{ x'g'k5{ .  

7= ;fdu|Lsf] k|of]u   

  cf]e/k\mnf] e];ndf kfgL eg'{xf];\ . 

 lrqdf b]vfPem}+ clgoldt (Irregular object) 9'ª\uf wfufn] afFw]/ Tof] cf]e/ km\nf] e];nsf] kfgLdf 

8'afpg'xf];\ . 

  8'afpFbf aflx/ lg:sg] kfgLnfO{ csf]{ efF8f]df yfKg'xf];\ . 

  Tof] lj:yflkt kfgLnfO{ d]hl/ª l;lnG8/ jf cf}ifwL gfKg] lasf]{n] dfkg ug'{xf];\ . 

Gff]6 M 1 Pd=Pn a/fa/ 1 l;=l; x'g] xF'bf lj:yflkt (Displaced) t/n hlt Pd=Pn t/n x'G5, Tolt 3g ;]=ld g} 

Tof] 9'ª\ufsf] cfotg x'G5 . 
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8= j}slNks ;fdu|Lx¿ M Pp6f l:6nsf] Unf;df e/L kfgL /fv]/ x]g{] / To;nfO{ Pp6f yfn jf Kn]6dfly /fv]/ 

wfufn] afFlwPsf] s'g} clgoldt j:t'nfO{ To;df 8'afpFbf lj:yflkt kfgLsf] gfk lnP/ lkg cfotg kQf 

nufpg ;lsG5 . 

9= ;fGble{s k|Zgx¿   

 olb of] k|of]u sfFrsf] Unf;df kfgL /flv ul/of] eg] kl/0ffd s] xf]nf <  

 clgoldt j:t' kfgLdf kUng] lsl;dsf] 5 eg] s;/L To:sf] cfotg lgsfNg ;lsPnf < 
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;fdu|L lgdf{0f  3 

1= ;fdu|Lsf] gfd M If]qkmn / rfksf] ;DaGw (Relation between Area and Pressure) ;DjGwL k|of]u ;fdu|L 

lgdf{0f 

2= p2]Zo M  rfk / If]qkmnsf] ;DaGw Ao'Tj|mdfg'kflt -pN6f] cg'kftdf a/fa/_  cyf{t\ Inversely proportional  

x'G5 eGg] oyfy{nfO{ k|of]uåf/f k|dfl0ft ug]{  

3= l;2fGtM s'g} j:t'sf] k|lt PsfO{ If]qkmndf kg]{ annfO{ rfk elgG5  .  To;}n] If]qkmn a9]df rfk sd / 

If]qkmn 36]df rfk a9L x'G5 . 

4= cfjZos ;fdu|Lx¿  

 KnfOlk; -3 × 3 O~r / df]6fO{  3 Pd=Pd=sf] _ 

 yDalkg 32 a6\6f, k]lG;n / :s]n   

5= ;fdu|L lgdf{0f ljlw   

(i)   KnfO{lk; (Plywood piece) sf] ;txdf 1 ju{ ;]ldsf sf]7fx¿ agfpg'xf];\ .  

(ii)  k|To]s sf]7fsf] aLrdf Ps Ps yDalkg 3';fpg'xf];\ tfls KnfO{sf] k5fl8k6\l6 yDalkgsf r'Rrfx¿ 

;dfg b'/L / ;dfg prfOdf lgl:spmg\ . 

 

6= ckgfpg'kg]{ ;fjwfgL   

 yDalkg (Thumb pins) x¿ KnfO{df 3';fpFbf ;Gt'lnt lsl;dn] an nufpg'kb{5 .  

 k|of]usf] j|mddf lkgsf] ltvf 6'KkfnfO{ cf}Fnfn] dfq xfGg' x'Fb}g, xTs]nf g} k|of]u ug'{k5{ . 

7= ;fdu|Lsf] k|of]u   

 lrqdf b]vfOPsf lsnfx¿sf ltvf efux¿ Dffly km'lsPsf] a]n'g /fVg'xf];\ / lj:tf/} lyr]/ nrs nrs 

kf/L b]vfpFb} gkm'6\g'sf] sf/0f kQf nufpg'xf];\ . 

 tof/ ul/Psf] pks/0fdfly xTs]nfn] lyRg'xf];\ . lyRbfsf] cg'ejaf/] 5nkmn ug'{xf];\ . 

8= j}slNks ;fdu|L  

 bfFt dfem\g] a'¿;sf] la|6n, sfFluof], 8f]/Dof6 cflbnfO{ klg j}slNks ;fdu|Lsf] ¿kdf k|of]u ug{ ;lsG5 

. 
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9= ;fGble{s k|Zgx¿   

 xTs]nfn] xfGbf eGbf d'Ssfn] xfGbf a9L b'MVg'sf] sf/0f s] xf]nf <   

 xltof/n] s'g} j:t'nfO{ sf6\g' cufl8 lsg wf/ nufOG5 < 

 bfFt dfem\g] a'¿;sf] la|6nn] lsg luFhf 3f]Rb}g xf]nf < 

 sfFluof]n]] skfn  sf]bf{ o;sf] ltvf] bfFtn] 6fpsfdf lsg 3f]Rb}g <  

 

 

 



 

29 
 

;fdu|L lgdf{0f  4 

1. ;fdu|Lsf] gfd M l:ylt ljB't\\ (Static Electricity) pTkfbg pks/0f 

 2.  p2]Zo  M 3if{0fsf sf/0f pTkGg x'g] l:ylt ljB't\ pTkfbg ug]{ k|lj|mofnfO{ k|bz{g ug]{  

 3.  l;2fGt M k/df0f'df On]S6«f]g, k|f]6f]g / Go"6«f]g x'G5g\ . On]S6«f]g k/df0f'sf] ;a}eGbf aflx/L efudf /xg] 

ePsf]n] /u8\bf o;sf] ;ª\Vof c¿sf] af6 ylkP/ jf cfkm}Fn] cfkm\gf] On]S6«f]g u'dfP/ o;sf] t6:ytf 

c;Gt'lnt aGg k'U5 / o;df cfj]z jf rfh{ pTkGg x'g k'Ub5 . 

4.   cfjZos ;fdu|L    

 ydf]{sf]n -l6=le= cflb Koflsªdf k|of]u ul/g] xn'sf ;]tf] j:t'_   

 ank]g jf snd, k]k/ An]8,  l;of] / wfuf] 

 /u8\gsf] nflu pmgL sk8fsf] 6'j|mf jf cfkm\g} skfn 

 ydf]{sf]n an em'G8\ofpgsf nflu :6\ofG8 jf  cUnf] 7fFp 

5. ;fdu|L lgdf{0f ljlw   

(i) ydf]{sf]naf6 6]jn6]lg; an  hq} 

uf]nf] 8Nnf] agfpg'xf];\ . 

(ii) 8Nnf]nfO{ l;of]n] dflyNnf] efudf 

5]l8 wfuf -sl/a cfwf ld6/ nfdf]_ 

l5/fpg'xf];\ . 

(iii) wfufsf] 6'Kkf]nfO{ cln cUnf] lsnf 

jf :6\ofG8df em'G8\ofpg'xf];\ .  

6. ckgfpg'kg]{ ;fjwfgL   

 ydf]{sf]naf6 k]k/ An]8sf] d2tn] 

uf]nf] an agfpbf rf]6 nfUg ;S5 . 

 annfO{ larlt/ 5]8\bf ;Gt'ngdf afwf kb{5 . 

 wfuf] a9L df]6f] x'g' x'Fb}g lsgls an ;fx|} xn'sf] x'G5 . 

7. ;fdu|Lsf] k|of]u   

 em'G8\ofOPsf] ydf]{sf]n an glhs} g/ul8Psf] ank]g nfg'xf];\ / To;k|ltsf] ansf] k|ltlj|mof 

cjnf]sg ug'{xf];\ . 

 k'gM ank]gnfO{ pmgLsf] sk8fn] /u8]/ ydf]{sf]n ansf] glhs nfg'xf];\ / To;k|ltsf] ansf] 

k|ltlj|mof cjnf]sg ug'{xf];\ . 

 o;f] ubf{ ydf]{sf]n an ank]g;Fu cfslif{t x'G5 . 

8. j}slNks ;fdu|L   

 6]jn6]lg; an, km's]sf] a]n'g em'G8\ofP/, dkmn/ jf ;nnfO{ /u8\gsf] nflu j}slNks ;fdu|Lsf] ¿kdf 

k|of]u ug{ ;lsG5 . 

9. ;fGble{s k|Zgx¿   

 Dffly k|of]u ul/Psf] afx]s l:ylt ljB't\ ;DaGwL k|of]ux¿ ug'{ePsf] 5 < 

 cGo s'g s'g j:t'x¿ of] k|of]usf nflu sfddf Nofpg ;lsG5 xf]nf  < 
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;fdu|L lgdf{0f  5 

1.  ;fdu|Lsf] gfd M lkgxf]n Sofd]/f (Pinhole Camera) 

2.  p2]Zo M  lkgxf]n Sofd]/f lgdf{0f ug]{  

 3.  l;2fGt M  olb k|sfz ;fgf] l5b|af6 k|j]z u/]sf] 5 eg] pSt l5b|n] g} sGe]S; n]G;sf] sfd u/L s'g} j:t'sf] 

cfs[lt plN6Psf] / jf:tljs tyf j:t'eGbf ;fgf] l:yltdf kbf{df b]vf kb{5 . 

4.   cfjZos ;fdu|L   

 7'nf]] / ;fgf] ;fOhsf ckf/bzL{  b'O{ cf]6f Knfl:6ssf af]tnx¿  

 6«]; k]k/ jf d}gdf 8'afOPsf] sfuh, lkg, 6]k / ud  

 5. ;fdu|L lgdf{0f ljlw  

 ;fgf] ckf/bzL{ af]tnsf] lkFw lgsfNg'xf];\ . 

 o;/L ag]sf] Kjfndf 6«]; jf d}g k]k/n] 9fSg'xf];\ / 6]k jf udn] /fd|/L c8\ofpg'xf];\ . 

 pSt ;fgf] af]tnnfO{ d'v sfl6Psf] 7'nf]] af]tnleq 3';fpg'xf];\ / c8\ofpg'xf];\ . 

 7'nf]] af]tnsf] lkFw (Bottom) sf] s]Gb|df ttfOPsf] lkg 3';fO{ Kjfn agfpg'xf];\ . 

 

6. ckgfpg'kg]{ ;fjwfgL  

 af]tn sf6\bf jf tftf] lkgn] Kjfn agfpbf sf6\g jf kf]Ng ;S5 To;}n] ;ts{tf ckgfpg' k5{ .  

 7'nf]] af]tn leq 3';fO{Psf] ;fgf] af]tn sl;P/ k;f];\ eGg] lx;fan] af]tnsf] cfsf/df ljrf/ 

k'¥ofpg'kb{5 . 

 ;fgf] af]tn 7'nf]]df 3';fpFbf 6«]; jf d}g sfuh gRofltof];\ . 

 7'nf]] af]tnsf] lkFwsf] Kjfn klg l5g]{ dfq cfsf/sf] xf];\ . 

7. ;fdu|Lsf] k|of]u   
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 lkgxf]n Sofd]/fsf] ;fgf] af]tnsf] KjfnnfO{ cfFvfsf] cufl8 nfg'xf];\ . 

 Pp6f cfFvf lrlDnP/ lkgxf]n KjfnnfO{ s'g} j:t', ¿v jf dflg;tkm{ l;wf kfg'{xf];\ . 

 ;fgf] af]tnsf] d'vdf 6fFluPsf] 6«]; k]k/ jf d}g sfuhdf ag]sf] cfs[ltsf] cjnf]sg ug'{xf];\ . 

 8.  j}slNks ;fdu|L  

 Knfl:6ssf af]tnx¿sf] ;6\6f l6gsf Sofgx¿ k|of]u u/]/ klg dfly j0f{g ul/Psf] tl/sfaf6 lkgxf]n 

Sofd]/f agfpg ;lsG5 . 

9. ;fGble{s k|Zgx¿  

 of] pks/0f (Optic instrument) nfO{ lkgxf]n Sofd]/f lsg elgPsf] xf] < 

 of] Sofd]/f leq b]vf kg]{ cfs[ltnfO{ lsg jf:tljs cfs[lt elgPsf] xf] < 

 Sofd]/f / lkgxf]n Sofd]/fsf] sfo{k4ltdf s] leGgtf xf]nf < 
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;fdu|L lgdf{0f  6 

1. ;fdfu|Lsf] gfd M  sfa{g tTjsf] k/df0f'sf] agfj6sf] gd'gf lgdf{0f 

2 =p2]Zo M  sfa{g tTjsf] k/df0f'sf] agfj6sf] gd'gf tof/ ug]{  

3. l;2fGt M tTjsf] ;a}eGbf ;fgf] s0fnfO{ k/df0f' (atom) elgG5 . o;nfO{ ef}lts tyf /f;folgs tl/sfaf6 

km]/L 6'j|mf ug{ ;lsFb}g . Pp6} tTjsf k/df0f'x¿ ;dfg x'G5g\ eg] leGg tTjsf k/df0f'x¿ km/s x'G5g\ . 

tTjsf] k/df0f'df tLg cf]6f pkkf/df0fljs s0fx¿ (sub-atomic particles) /x]sf x'G5g\  . tL x'g\ M On]S6«f]g 

(electrons), k|f]6f]g (protons) / Go'6«f]g (neutron) . sfa{g tTjsf] k/df0f' ;ª\Vof 6 /x]sf] x'G5, h;df 

On]S6«f]g (electrons), k|f]6f]g (protons) / Go'6«f]g (neutron) sf] ;ª\Vof klg 6 g} /x]sf] 5 . 

4. cfjZos ;fdu|Lx¿ M  /ª\uLg wfuf], ydf]{sf]nsf dfnfsf an -8Nnfx¿_, afSnf] sfuh jf sf8{af]8{, s}+FrL, ud 

-6fF:g] Un' jf df]ljsf]n_, Pj|m]lns /ª -km]a|Ls sn/_, dfs{/  

5. ;fdu|L lgdf{0f ljlw   

(i) sfa{g tTjsf] On]S6«f]g ljGof; ug'{xf];\ . -o;df sfa{gsf] k/df0f' ;ª\Vof 6 xf] eg] o;sf] klxnf] / bf];|f] 

sIfdf j|mdzM 2 cf]6f / 4 cf]6f On]S6«f]gx¿ /xG5g\_ 

(ii) Pp6f afSnf] -sfnf] jf v}/f] jf s'g} uf9f /ª\sf]_ sf8{af]8{ lnP/ sDkf; / k]lG;nsf] d2tn] o;sf] lardf 

pko'St ;fOhsf] tLg cf]6f 3]/f sf]g'{xf];\ . 

(iii)  Kflxnf], bf];|f] / t];|f] 3]/fdf Pp6} /ªsf] wfuf]  6fF;]/ 

j|mdzM Go'lSno; (nucleus) tyf k/df0f'sf klxnf] / 

bf];|f] sIfx¿ (K and L orbit or shell)  agfpg'xf];\ . 

(iv) ;a}eGbf leqsf] 3]/fleq ydf]{sf]nsf 12 cf]6f anx¿ 

cfk;df ldnfP/ Un' jf km]ljsf]nn] 6Ff;]/ Go'lSno; 

agfpg'xf];\ h; dWo] 6 cf]6f  anx¿nfO{ cfkm'nfO{ 

dg k/]sf] Pp6f /ª nufO{ (±) lrx\g lbP/ k|f]6f]g 

(protons) hgfpg'xf];\ . 

(v) afFsL c¿ 6 cf]6f anx¿nfO csf]{ /ª nufO lrx\g 

(n0 ) Go'6«f]g (neutron)  hgfpg'xf];\ . 

(vi)  bf];|f]  3]/fdf 2 cf]6f / t];|f] 3]/fdf 4 cf]6f anx¿ ;dfg b'/Lsf] km/sdf 6fF;]/  s'g} dg k/]sf] /ª 

nufO (-) lrx\g lbP/ On]S6«f]g (electrons) hgfpg'xf];\ . 

(vii) o;/L tof/ kfl/Psf] sfa{g tTjsf] k/df0f'sf] df]8]naf/] sIffdf 5nkmn ug{'xf];\ / ;a}n] b]Vg] :yfgdf 

6fF:g'xf];\ . 

6.  ;fdu|Lsf] k|of]u tyf lgisif{ M o;/L tof/ kfl/Psf] sfa{g tTjsf] k/df0f'sf] ;+/rgfsf] gd'gf h:t} c¿ tTjsf 

k/df0f'sf] ;+/rgfx¿ klg tof/ kfg{ ;lsG5 .  

7.   ckgfpgkg]{ ;fjwfgLx¿  

 On]S6«f]g (electrons), k|f]6f]g (protons) / Go6«f]g (neutron) hgfpg]  km/s /ªsf] k|of]u  ug'{k5{ .  

 Kf|of]u ul/Psf 8Nnfx¿ / sIf hgfpg] wfuf /fd|/L 6fFl;g'k5{ . 
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              (neon-Ne)

 

 ;txsf] nflUf sfnf] jf s'g} uf9f /ªsf] sf8{af]8{ k|of]u ug'{k5{ . 

8.  j}slNks ;fdu|Lx¿ 

/ª\uLg wfuf] / ydf]{sf]nsf dfnfsf an -8Nnfx¿_ afx]s 

cfndf]lgod k]k/ jf sfuhsf 8Nnf, s]/fpsf bfgf, nK;Lsf] 

u]8f, kmnfdsf] tf/, r'/f cflb k|of]u u/L cfjZos lqcfoflds 

(three dimentional) gd'gfx¿ Tfof/ kfg{ ;lsG5 .   

9.  ;fGble{s k|Zgx¿ 

 sfa{gsf] kf/df0fljs ef/ slt x'G5 < o;nfO{ s;/L 

lgsflnG5 < 

 sfa{gsf] ;+o'Hotf (valency)  slt x'G5 < / lsg xf]nf 

< 

 k|s[ltdf sfa{g kfOg] ;|f]tx¿ s] s] 5g\ <  
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ए       (NH3) 

  

क र्ब ड इअक्स इड 
(CO2)

 

;fdu|L lgdf{0f  7 

1. ;fdu|Lsf] gfd M  kfgLsf] c0f'sf] agfj6sf] gd'gf (Model of Structure of molecule of water)  

2 =p2]Zo M kfgLsf] c0f'sf] agfj6sf] gd'gf tof/ ug]{ 

3. l;2fGt M 5'6\6} cl:tTjdf /xg ;Sg] tTj tyf of}lussf] ;a}eGbf ;fgf] s0fnfO{ c0f' (molecule) elgG5 . 

o;nfO{ ef}lts jf ;fdfGo tl/sfaf6 km]/L 6'j|mf ug{ ;lsFb}g . Pp6} tTj jf of}lussf c0f'x¿ ;dfg x'G5g\ eg] 

leGg tTj jf of}lussf c0f'x¿ km/s x'G5g\ . tTj jf of}lussf c0f'x¿nfO{ ;ª\s]t ;"q jf c0f' ;"qåf/f 

hgfOG5 . h:t} kfgLsf] c0f' ;"q H2O x'G5 h;df b''O{ cf]6f xfO8«f]hg / Pp6f clS;hgsf k/df0f'x¿ x'G5g\ . 

4. cfjZos ;fdu|Lx¿ M cfndf]lgodsf] kq, sfuh, ank]gsf] l/lkmn, s}FrL, rSs', ud -6fF:g] Un' jf df]ljsf]n_, 

Pj|m]lns /ª -km]a|Ls sn/_, dfs{/ . 

5.  ;fdu|L lgdf{0f ljlw  

(i) kfgLsf] c0f' ;"qsf] agf]6 klxrfg ug'{xf];\ . h:t} M kfgLsf] c'0f;"q H2O x'G5 h;df b''O{ cf]6f xfO8«f]hg / 

Pp6f clS;hgsf k/df0f'x¿ sf]Eofn]G6 l;ª\un af]G8n] hf]l8Psf x'G5g\ . 

(ii) k'/fgf] sfuh df]8]/ b'O{ cf]6f a/fa/ ;fOhsf / Pp6f cln 7'nf]] uf]nfsf/ 8Nnf agfpg'xf];\ . 

(iii) Kf|To]s 8NnfnfO{ cfndf]lgodsf] kqn] ;dfg ;tx x'g] u/L 9fSg'xf];\ . 

(iv) tLg OGr hlt nDafOsf b'O{ cf]6f ank]gsf] l/lkmnsf 6'j|mf lng'xf];\ . 

(v) 7'nf]] uf]nfsf/ 8Nnf]nfO{ clS;hg dfgL lrqdf b]vfPem}+ sl/a 1050
 sf] km/sdf Kjfn kf/L l/lkmnsf 

6'j|mfx¿ Aff]G8sf ¿kdf Uff8\g'xf];\ .  

(vi) Kf|To]s l/lkmnsf 6'j|mfsf 5]pdf ;fgf ;fOhsf uf]nfsf/ 8Nnfx¿nfO{ xfO8«f]hgsf k/df0f'sf ¿kdf 

hf]8\g'xf];\ . 

(vii) o;/L H2O c0f'sf] lqcfoflds (three dimentional) ;+/rgf jf df]8]n tof/ ug{ ;lsG5 h;df 

clS;hg / xfO8«f]hgsf k/df0f'x¿ hgfpg 5'6\6f 5'6\6} /ª nufpg lkg ;lsG5 . 

6.  ;fdu|Lsf] k|of]u tyf lgisif{ M kfgL Pp6f of}lus xf,] h;sf] c0f';"q H2O x'G5 . o;df b''O{ cf]6f xfO8«f]hg /  

Pp6f clS;hgsf k/df0f'x¿ sf]Eofn]G6 l;ª\un af]G8n] hf]l8Psf x'G5g\ . 

7.  ;fdu|Lsf] k|of]u ug{ ;lsg] cGo 

ljifoj:t' M o;/L tof/ 
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kfl/Psf] H2O c0f'sf] ;+/rgf gd'gf h:t} c¿ tTj / of}lussf c0f'sf] ;+/rgfx¿ Kflg tof/ kfg{ ;lsG5 . 

h:t}M sfa{g8fOcS;fO8, Pdf]lgof . 

8.  ckgfpg'kg]{ ;fjwfgLx¿  

 8Nnfx¿nfO{ hf]8\g  Kf|of]u ul/Psf Aff]G8sf kfOkx¿ /fd|/L hf]8\g'k5{ . 

 km/s km/s tTjsf k/df0f'sf] nflu cnu cnu /ª jf ;ª\s]tsf k|of]u ubf{ pko'St x'G5 . 

 s}FrL, rSs' h:tf ;fdu|Lx¿nfO{ xf]l;of/Lk"j{s rnfpg'kb{5, gq rf]6 nfUg ;S5 .  

9.  cGo j}slNks ;fdfu|L  

/ª\uLg wfuf], ydf]{sf]nsf an -8Nnfx¿_, 6L=6L= an, h';sf kfOk, s]/fpsf bfgf, nK;Lsf] u]8f, kmnfdsf] 

tf/, r'/f, u'Rrf cflb k|of]u u/L c¿ c0f'x¿sf] gd'gfx¿ Tfof/ kfg{ ;lsG5 .  

10.  ;fGble{s k|Zgx¿ 

 kfgLsf] c0f' ;"qnfO{  s;/L hgfOG5 < 

 kfgLsf] c0f' ;"qnfO{ hgfpg] gd'gf tof/ ubf{ af]G8nfO{ 9NsfOG5  lsg < 

 kfgLsf] c0f' ;"qsf] gd'gfsf cfwf/df c¿ s'g s'g c0f'sf ;+/rgf agfpg ;lsPnf < 
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;]lG6«km\o'hdfkm{t ld>0fsf cjojx¿ 5'6\l6Psf 

 

 ljB't\af6 rNg] ;]lG6«km\o'h  
 

 

;]lG6«km\o'hsf] df]8]n(centrifuge) 

 

 

;fdu|L lgdf{0f  8 

1. ;fdu|Lsf] gfd M ;]lG6«km\o'lhª ljlw (centrifuging) af6 kbfy{x¿sf]  ld>0f 5'6\ofpg] ;fdu|L 

2. p2]Zo M ;]lG6«km\o'lhª ljlw (centrifuging) af6 kbfy{x¿sf] ld>0f  5'6\ofpg] ;fdu|L]  lgdf{0f ug]{  

3. l;2fGt M ld>0fnfO{ a]:;/L 3'dfP/ To;df /x]sf ux|f}F / xn'sf kbfy{ 5'6\6ofpg] k|lj|mofnfO{ ;]lG6«km\o'lhª 

(centrifuging) elgG5 . xn'sf / ux|f}F 7f]; kbfy{sf] cjojx¿ /x]sf] f{d>0fnfO{ s'g} efF8f] jf af]tndf 

/fv]/ a]:;/L 3'dfpFbf ux|f}F cjoj efF8f] jf af]tnsf] lkFwlt/ hfG5 eg] xn'sf j:t' dflylt/ /xG5 . b'w 

bxLaf6 gf}gL jf lj|md lgsfNg], afn'jf / rssf] w'nf] 5'6\ofpg] cflb sfo{df of] ljlw pkof]uL x'G5 .  

4.  cfjZos ;fdu|Lx¿ M  5'6\ofpg' kg]{ ld>0f -rssf] w'nf] / afn'jf_, lasf]{ ePsf] af]tn, kfgL, gfOngsf] 

dl;gf] df]6fOsf] 8f]/L jf wfuf]  

5. ;fdu|L lgdf{0f ljlw  

(i) Pp6f lasf]{ ePsf] af]tndf 5'6\ofpg'kg]{   

ld>0f -rssf] w'nf] / afn'jf /fv]/ s]xL kfgL_ 

/fVg'xf];\ . 

(ii) lasf]{ aGb u/L cfwf ld6/hlt nfdf] 8f]/Ln] 

af]tnsf] 3fF6Ldf afFWg'xf];\ .   

(iii) 8f]/L jf wfufsf] 6'Kkf]df ufF7f] kfg'{xf];\ / alnof];Fu ;dfP/ a]:;/L 3'dfpg'xf];\ . 

(iv) To;kl5 s] x'G5 cjnf]sg u/L lgisif{df k'Ug'xf];\ . 

6. ;fdu|Lsf] k|of]u tyf lgisif{  

 ld>0fnfO{ a]:;/L 3'dfpFbf  ux|}Ff 7f]; kbfy{      -

afn'jf_  af]tnsf] lkFwlt/ hfG5 eg] rssf] w'nf] 

xn'sf x'gfn] dflylt/ /xG5 . 

 ld>0fdf /x]sf km/s km/s 3gTj ePsf cyjf xn'sf / ux|}Ff cjojx¿nfO{ tLa| ultdf 3'dfP/ ld>0f 

5'6\ofpg] o:tf] ljlw ;]lG6«km\o'lhª (centrifuging) xf] . /utdf ePsf] KnfHdf / /St s0fLsfx¿ 

5'6\ofpg c:ktfnx¿sf] k|of]uzfnfdf ;d]t of] ljlwsf]] pkof]u ul/G5 . 
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7.  ckgfpg'kg]{ ;fjwfgL  

 ld>0fnfO{ tLa| ultdf 3'dfpg'k5{ . 

 km/s km/s 3gTj ePsf c3'ngzLn kbfy{sf] ld>0f dfq of] ljlwaf6 ;lhn} 5'l6\6G5g\ . 

 t/n gkf]lvof]; egL ;fjwfgL ckgfpg'kb{5 .               

 ld>0fnfO{ 3'dfpg k|of]u ul/g] 8f]/L alnof] x'g' kb{5 cGoyf r'Fl8P/ pl5l6\6g ;S5 . 

8.  j}slNks ;fdu|Lx¿ 

 :yfgLo ;|f]t tyf ;fdu|Lx¿ h:t} Knfl:6ssf] af]tn, kmfn]sf skx¿, sf8{af]8{, l;8L rSsf cflb af6 

l:kg/ -3'/f]{_ sf] df]8]ndf lkg tof/ ug{ ;lsG5 .  

9.  ;fGbl{{e{s k|Zgx¿ 

 s:tf k|sf/sf ld>0fsf cjojx¿nfO{ ;]lG6«km\o'lhªaf6 5'6\ofOG5 < 

 km/s km/s 3gTj ePsf  xn'sf / ux|}Ff cjojx¿ ePsf kbfy{sf] ld>0fnfO{ s;/L 5'6\ofOG5 < 

 KnfHdf / /St sl0fsfx¿nfO{ 5'6\ofpg c:ktfnx¿sf] k|of]uzfnfdf k|foM s'g ljlw ckgfOG5 <  

 kfgLdf 3'ngzLn lrgL / kfgLsf] ld>0f of] ljlwaf6 5'6\ofpg ;lsPnf < sf/0f;lxt n]Vg'xf];\ . 
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;fdu|L lgdf{0f  9 

1= ;fdu|Lsf] gfd M tf/fd08nsf] gd'gf (Model of Constellation) 

2= p2]Zo M   tf/fd08nsf] lgdf{0f ug]{ 

3= l;2fGt M  cfsfzdf b]lvg] c;ª\Vo (unnumberable) tf/fx¿ dWo]sf s]xL tf/fx¿nfO{ sfNklgs /]vfx¿n] hf]8L 

s'g} j:t'sf] cfs[ltsf] dfGotf lbOPsf tf/fx¿sf] em'08 (group) nfO{ tf/fd08n elgG5 . 

tf/fd08nx¿ ljleGg cfsf/sf x'G5g\ . vuf]nljb\x¿n] cfsfzdf b]lvg] tf/fx¿nfO{ sfNklgs 

cfs[ltsf] sNkgf u/L 88 cf]6f tf/fd08nsf] gfdfs/0f u/]sf 5g\ .  

4= cfjZos ;fdu|Lx¿   

 lnl:6s -s/La 10 lkm6_, s/f}FtL  

 cfwf O~rsf tf/, lsnfx¿ 100 u|fd, XofDd/, dfs{/  

 l;tf/fx¿ 25-30 cf]6f / UNo"l:6s jf ;'k/ UNo'  

5= ;fdu|L lgdf{0f ljlw  

(i) lnl:6snfO{  3, 4  / 5 O~rsf 6'j|mfx¿ agfpg'xf];\ . 

(ii) cflwsfl/s / :t/Lo k':tsaf6 tf/fd08nsf cfs[ltx¿ /fd|/L cjnf]sg ug'{xf];\ . 

(iii) lnl:6ssf 6'j|mfx¿nfO{ ToxL cfwf/df lsnfx¿sf] d2tn] hf]8\g'xf];\ . 

(iv) hf]l8Psf laGb'x¿df Ps Ps l;tf/f 6fF:g'xf];\ jf :yfoL dfs{/n] tf/fsf] cfs[lt agfpg'xf];\ . 

 

6= ckgfpg'kg]{ ;fjwfgL  

lnl:6ssf 6'j|mfx¿ hf]8\bf cfjZstfdf df]8\g ;lsg] u/L hf]8\g'kb{5 . 

sf6\g], 7f]Sg] j:t'x¿ rnfpFbf ;ts{tf;fy rnfpg'kb{5 . 

7. ;fdu|Lsf] k|of]u   

 a]Unfa]Un} cfs[lt (Image) sf nflu tof/ kfl/Psf lnl:6sx¿af6 tf/fd08nsf] cfs[lt (figure) k|:t't u/L 

To;sf] klxrfg ug'{xf];\ . 

 tL cfs[ltx¿ cEof; k'l:tsfdf ptf/L gfdfs/0f ug'{xf];\ . 
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8= j}slNks ;fdu|Lx¿ M o:tf cfs[ltx¿ sf8{af]8{ (Card boards) x¿df tf/f cfs[ltsf Kjfnx¿ agfP/ klg 

tof/ ug{ ;lsG5  

9= ;fGble{s k|Zgx¿  

 s'g} tf/fd08nsf] cfs[ltsf nflu tof/ ul/Psf] pks/0faf6 csf]{ tf/fd08nsf] cfs[lt agfpg 

;lsPnf <  

 cfsfzd} oL tf/fd08nx¿sf] cfs[lt cjnf]sg gu/L lsg o:tf cfs[ltx¿ agfpg' k/]sf] xf]nf <  

 Pp6f tf/fd08n klxrfg u/]kl5 To;sf] d2tn] csf]{ tf/fd08nsf] :yfg kQf nufpg ;lsPnf < s;/L 

< 

Yfk hfgsf/L 

;fdfGotof tklznsf tf/fd08nx?sf] df]8n agfpFbf lgDg gfksf lnl:6ssf 6'j|mfx?sf] lgdf{0f ug{ ;lsG5 . 

tf/fd08nsf] gfd lnl:6ssf 6'j|mfx?sf] gfk / 6'j|mfsf] ;ª\Vof 

;KtClif (Ursa major) % OGrsf] @ 6'j|mf $ OGrsf] @ 6'j|mf #=% OGrsf] @ 6'j|mf  

 sfnk'¿if (Orion) % OGrsf] @ 6'j|mf $ OGrsf] @ 6'j|mf #=% OGrsf] ! 6'j|mf  

 sZok (Cassiopia) % OGrsf] ! 6'j|mf $ OGrsf] ! 6'j|mf % OGrsf] ! 6'j|mf @ OGrsf] ! 6'j|mf 
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;fdu|L lgdf{0f  10 

1= ;fdu|Lsf] gfd M Hjfnfd'vL lj:kmf]6gsf] gd'gf (Model of Volcanic Eruption) 

2= p2]Zo M  Hjfnfd'vL ljikmf]6gsf] gd"gf lgdf{0f u/L o;sf] agf]6 cWoog ug]{ 

3. l;2fGt M k[YjLsf] cfGtl/s c;Gt'ng (internal disturbance) sf sf/0f aflx/L ;tx lj:kmf]6 eO{ UofF; jf 

cw{t/n (semi liquid) cj:yfdf /x]sf kbfy{x¿ aflx/ km\ofFlsg] 36gfnfO{ Hjfnfd'vL elgG5 . Hjfnfd'vL 

lj:kmf]6g x'g'sf] sf/0f k[YjLsf] cfGtl/s tfksf sf/0f cw{t/n ag]sf kbfy{ rfksf] sf/0f ;tx aflx/ 

lg:sg' xf] . 

4= cfjZos ;fdu|L  

 kf]6f;, lUnl;l/g  jf ;f]l8od afO{sfaf]{g]6 (Sodium bicarbonate) / g/d cDn jf ;f]l8od wft' 

(Sodium Metal)  / kfgL 

 df6faf6 agfOPsf] Hjfnfd'vL kxf8sf] cfs[lt  

5= ;fdu|L lgdf{0f ljlw   

(i) Pp6f 2 × 2 lkm6sf] afSnf] KnfOp8 lng'xf];\ . 

(ii) df6f]nfO{ cln ;fx|f] x'g] u/L d'5\g'xf];\ . 

(iii) KnfOp8 dfly df6fnfO{ /fvL To;sf] jLrdf afF;sf] 

9'ª\u|f] jf Knfl:6ssf] af]6n /fvL To;nfO{ 

Hjfnfd'vLsf] cfsf/ lbg'xf];\ . 

6=  ckgfpg'kg]{ ;fjwfgL 

 j:t'sf] dfqf ldnfpg / tfk k}bf x'g] k|of]udf 

xf]lzof/ ckgfpg'k5{ . 

7=  ;fdu|Lsf] k|of]u  

 of] k|of]u tfko'St jf tfkljxLg b'O{ lsl;dn] ug{ ;lsG5 .        

 tfko'St ug]{ xf] eg] 5 u|fd kf]6f; (Potassium permanganate) / 2 Pd=Pn lUnl;l/g (Glycerin) lng'xf];\ / 

kf]6f;nfO{ Hjfnfd'vL kxf8sf] lardf /x]sf] 9'ª\u|f]df /fVg'xf];\ / To;df 2 Pd=Pn= lUnl;l/g /fVg'xf];\ . 

 o;/L /flv;s]kl5sf] cj:yfnfO{ cjnf]sg ug'{xf];\ . 

gf]6 M  

 kf]6f; / lUnl;l/gsf] lardf /f;folgs k|ltlj|mof eO{ tfk pTkGg x'G5 . / o;af6 w'Fjfsf ;fy} sfnf] 

j:t'x¿ aflx/ lgSnG5 . olb tfkljxLg ug]{ xf] eg] 9'ª\u|f]df klxn] g/d cDn /fvL To;df ;f]l8od 

sfaf]{g]6 Ps rDrf vGofpFbf k|ltlj|mof :j¿k Kjfnaf6 t/n aflx/ lg:sg yfNb5 . 

8= j}slNks ;fdu|Lx¿ M Pdf]lgod 8fOj|mf]d]6 jf ay{8]x¿df k|of]u ul/g] 8]hlnª (Dazzling candle) Sof08n 

k|of]u ug{ ;lsG5 . o;sf ;fy} ug kfp8/ (Gun powder) k|of]u ubf{ klg x'G5 t/ a9L ;ts{ x'g'kb{5 . 

9= ;fGble{s k|Zgx¿   

 k[YjLsf] leqL efudf r6\6fg kufNg] tfk s;/L k}bf eof] xf]nf <  

 xfdLn] u/]sf] k|of]udf / jf:tljs Hjfnfd'vLdf s] s] leGgtf xf]nfg\ < 
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jfo'sf] ult dfks oGq 

(Anemometer) 

 

 

;fdu|L lgdf{0f  11 

1. ;fdu|Lsf] gfd M jfo'sf] ultdfks oGq (Anemometer) 

2. p2]Zo M jfo'sf] ultdfks oGq (Anemometer) tof/ u/L jfo'sf] ult / lbzf dfkg ug]{ 

3. l;2fGt M jfo'sf] ultdfks oGq (Anemometer) af6 lbge/ x'g] jfo'sf] ult / lbzf dfkg ug{ ;lsG5 . 

xfjfsf] ult laxfgL kv sd / lbpF;f] a9L x'G5 eg] pRr kxf8 / lxdfnL e]udf a]n'sLkv xfjf a9L axG5 . 

of] oGqåf/f Ps ldg]6df slt kmGsf 3'd]sf] 5, ;f] /]s8{sf] cfwf/df jfo'sf] ult kTtf nufOG5 . 

4. cfjZos ;fdu|Lx¿   

 kfFr cf]6f pxL ;fOhsf Knfl:6ssf skx¿ 

 dl;gf] lsnf 

 lkg, 6fF:g] 6]k 

 Knfl:6ssf] af]tn 

 afF;sf] Ps lkm6 nfdf]  tLg cf]6f 58L -n7\7L_ 

 df]lasf]n 

 s}FrL, k]lGr; 

 alnof] vfnsf] sf8{af]8{ 

 rSs' (knife) 

 :6k jfr  

5.  ;fdu|L lgdf{0f ljlw  

(i) afF;sf] Ps lkm6 nfdf] b'O{ cf]6f 58Lx¿nfO{ l7s lardf ;dsf]0f x'g] wfufn] sl;g] u/L afFw]/ 6]k 

nufpg'xf];\ . 

(ii) 58Lsf rf/ 

5]px¿df rf/ 

cf]6f pxL 

;fOhsf 

Knfl:6ssf 

skx¿nfO{ 

k|To]ssf] 

d'vsf] 

d'gLlt/af6 

58L l5g{ ;Sg] u/L Kjfn kf/]/ 58Lsf] 5]p l5/fP/ gv'l:sg] u/L 6]k nufpg'xf];\ . 

(iii) csf]{ 58Lsf] 5]pnfO{ b'O{ cf]6f 58Lx¿nfO{ lrqdf h:t} u/L j|m; ePsf] ljGb'sf] d'gLk6\l6 lsnf 7f]s]/ 

:6\ofG8sf] ¿kdf c8\ofpg'xf];\ / yk 6]k nufO{ gxlNng] kfg'{xf];\ . 

(iv) Pp6f Knfl:6ssf] af]tnsf] lasf]{df Kjfn kf/L :6\ofG8nfO{ l5/fpg'xf];\ . 

(v) sf8{af]8{ k]k/nfO{ sf6]/ Ps lkm6 nfdf] afF0f lrx\g agfO{ lar efudf 6]kn] :6\ofG8df lkmS;  ug'{xf];\ . 

(vi) lrqdf b]vfPem} tof/ ePsf] ;fdu|LnfO{ xfjf rNg] :yfgdf /fVg'xf];\ . 
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(vii)  Ps ldg]6df slt kmGsf 3'd]sf] 5 cjnf]sg u/L jfo'sf] ult / afF0f lrx\gsf] cfwf/df lbzf kQf 

nufpg'xf];\ . 

6. ;fdu|Lsf] k|of]u tyf lgisif{ 

 xfjfsf] j]ucg';f/ Ps ldg]6df slt kmGsf 3'd]sf] 5, ;f]  cfwf/df jfo'sf] ult /]s8{sf] kQf nufOG5 . 

 afF0f lrx\gsf] cfwf/df jfo'sf] lbzf kQf nufOG5 . 

7. ckgfpgkg]{ ;fjwfgLx¿ 

 skx¿nfO{ gv'l:sg] u/L 38Lsf] ;'O 3'Dg]lt/ Ps}lt/ kmsf{P/ hf]8\g'k5{ . 

 larsf] :6\ofG8nfO{ gxlNng] u/L c8\ofpg] / lsnf 7f]Sbf gkm'6\g] u/L 7f]Sg'k5{ . 

 :6\ofG8nfO{ c8\ofpg / :jtGq 3'Dg ldNg] u/L Knfl:6ssf] af]tnsf] lasf{]sf]] Kjfn ldnfpg' k5{ . 

 :6\ofG8nfO{ g9Ng] kfg{ af]tndf s]xL afn'jf /fVg] / jl/k/L O6fn] 5]Sg' k5{ gq 9Ng ;S5 .  

8.  Jf}slNks ;fdu|Lx¿ 

 Knfl:6ssf skx¿sf] ;6\6fdf cfNdf]lgodsf sk / 

k]k/sf skx¿ klg k|of]u ug{ ;lsG5 . 

 afF;sf] 58Lx¿ sf] ;6\6f Knfl:6ssf kfOk jf sf7sf] 

58L klg k|of]u ug{ ;lsG5 . 

9. ;fGbl{{{{e{s k|Zgx¿ 

(i) Plgdf]ld6/ eg]sf] s] xf] < of] s]sf] nflu pkof]uL 5 

< 

(ii) s'g} :yfgdf jfo'sf] ult 36L jf a9L ePsf] hfgsf/L 

s;/L lng ;lsG5 < 

(iii) jfo' lsg axG5 xf]nf <  
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;fdu|L lgdf{0f  12 

1. ;fdu|Lsf] gfd M jiff{dfks oGq (Rain gauge) 

2. p2]Zo  jiff{dfks oGq (Rain gauge) tof/ ug]{  

3. kl/ro M s'g} :yfgdf ePsf] jiff{sf] kl/df0f dfkg ug{ jiff{ dfks oGq (Rain gauge) k|of]u ul/G5 . 

o;nfO{ ldlnld6/df dfkg ul/G5 . 

4. cfjZos ;fdu|Lx¿   

 6fF:g] 6]k 

 Knfl:6ssf] kf/bz{s af]tn 

 s}FrL, rSs' (knife),  ¿n/ -:s]n_, dfs{/ k]g, g/d df6f]  

5. ;fdu|L lgdf{0f ljlw  

(i) Knfl:6ssf] kf/bz{s af]tnsf] d'vtkm{sf] Ps rf}yfO 

efu afFsL /fvL k]k/n] /f]n ug'{xf];\ . 

(ii) k]k/sf] 5]psf] jl/kl/ dfs{/ k]gn] 3]/f nufpg'xf];\ 

/ 3]/fsf] j/lkl/ rSs'n] sf6]/ cnu ug'{xf];\ . 

(iii) lkFwlt/sf] efusf] lkFwdf lunf] df6f] vfFb]/ ;txnfO{ 

Psgf;sf] ;dy/ kfg'{xf];\ . 

(iv) sf6]/ cnu u/]sf] efusf] d'vlt/sf] efu tn 

kmsf{P/ ;f]nLsf] ¿kdf csf]{ efudf lkmS; ug'{xf];\ . 

(v)  Pp6f ¿n/ -:s]n_ nfO{ lkFwsf] ;txaf6 gfKg 

ldNg] u/L aflx/L ;txdf 6]kn] 6fF;]/ c8\ofpg'xf];\ . 

(vi) lrqdf b]vfP h:t} u/L tof/ ul/Psf] jiff{dfks oGq (rain gauge) s'g} :yfgsf] jiff{sf] kl/df0f dfkg 

u/L lgisif{df k'Ug'xf];\ .     

6. ;fdu|Lsf] k|of]u tyf lgisif{  

o;/L tof/ ul/Psf] jiff{dfks oGq (Rain gauge) s'g} cUnf] 

:yfgdf /fvL ToxfF ePsf] jiff{sf] kl/df0f :s]nsf] d2tn] 

ldlnld6/df dfkg ug{ ;lsG5 . h:t} s'g} :yfgdf 15 

ldlnld6/ jif{f eof] eGgfn] kfgL k/]sf] :yfgdf hDdf 

eO/x]sf] eP hldgaf6 15  ldlnld6/ dfly;Dd kfgL x'g] 

lyof] eGg] a'lemG5 .  

7. ;fdu|Lsf] k|of]u ug{ ;lsg] cGo ljifo j:t'  

  ljleGg :yfgsf] jiff{sf] l:yltsf] cfwf/df df};ddf x'g] 

kl/jt{g, af9L, klx/f], e"Ifo cflbsf] k"jf{g'dfg u/L hf]lvd Go'gLs/0f ug{ ;lsG5 . 

8.  ckgfpg'kg]{ ;fjwfgLx¿ 



 

44 
 

 /]g uhnfO{ cUnf] 7fpFdf gn8\g] u/L O6fn] 5]s]/ /fVg' k5{ gq 9Ng ;S5 . 

 lkFwlt/sf] efusf] efF8fdf ;f]nLnfO{ xnrn gx'g] u/L 6]kn] lkmS; ug'{k5{ . 

9.  j}slNks ;fdu|Lx¿  

 Knfl:6ssf skx¿, las/ / kmg]n cyjf sfFrsf] af]tnnfO{ cfwf sf6]/ klg k|of]u ug{ ;lsG5 . 

10. ;fGbl{{{{e{s k|Zgx¿  

 /]g uh eg]sf] s] xf] < of] s]sf] nflu pkof]uL 5 < 

 s'g} :yfgdf ePsf] jif{fsf]  hfgsf/L s;/L lng ;lsG5 < 

 jiff{ s'g ;dodf / lsg x'G5 < sf/0f;lxt atfpg'xf];\ . 
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;fdu|L lgdf{0f  13 

1. ;fdu|Lsf] gfd M dfgj kmf]S;f]sf] gd'gf (Model of Human lungs) 

2. p2]Zo M dfgj kmf]S;f]sf] gd'gf tof/ u/L o;sf] sfo{ k|0ffnL cWoog ug]{  

3. l;2fGt M kmf]S;f] Zjf;k|Zjf; k|0ffnLsf] k|d'v cª\u xf] . o;n] xfjfaf6 lnPsf] clS;hg /utdfkm{t z/L/sf 

sf]if;Dd k'¥ofpg] / /utdf ePsf] sfa{g8fOcS;fO8 aflx/ kmfNg] sfd u5{ . clS;hg lnFbf kmf]S;f] km'Ng] / 

sfa{g8fOcS;fO8 aflx/ kmfNbf kmf]S;f] v'Drg] ub{5 . o;sf] gd'gf :yfgLo ;fdu|Lx¿af6} tof/ ug{ ;lsG5 

. 

4. cfjZos ;fdu|Lx¿   

 6fF:g] 6]k 

  Knfl:6ssf] kf/bz{s af]tn 

  s}FrL, rSs' (knife) 

  b'O{ cf]6f ;dfg cfsf/sf ;fgf a]n'g / Pp6f 7'nf] a]n'g 

  Knfl:6ssf] h'; -k]o kbfy{_ sf] kfOk 

  Wffuf]  

5. ;fdu|L lgdf{0f ljlw 

(i) Knfl:6ssf] kf/bz{s af]tnsf] lkFwlt/sf] efu sf6]/ v'nf ug'{xf];\ . 

(ii) Kf]o kbfy{df k|of]u ul/g] Knfl:6ssf] kfOk (drinking straw) nfO{ sf6]/ 

Y cfsf/sf] gnL tof/ ug'{xf];\ . 

(iii)   Y cfsf/sf] k|To]s gnLdf lrqdf b]vfP h:t} ;fgf a]n'gx¿nfO{ 

/a/n] afFWg''xf];\ / 6]k nufO{ Po/ 6fO6  kfg'{xf];\ . 

(iv)  Aff]tnsf] d'v lt/ lasf]{df kfOk l7Ss l5g{ ;Sg] Kjfn  agfpg'xf];\ . 

(v)   Af]ng';lxtsf] Y cfsf/sf] gnLsf] nfDrf] efu af]tnsf] leqaf6  

lasf]{sf]  Kjfnaf6 2-3 OGr aflx/ kf/L l5/fpg'xf];\\ .  

(vi)  7'nf] a]n'gsf] d'v sf6L afFsL /x]sf] efunfO{ tGsfP/ af]tnsf] 

lkFwlt/sf] v'nf efunfO{ 9fs]/ aGb ug'{xf];\ . 

(vii) o;/L tof/ ePsf] kmf]S;f]sf] df]8]nsf] lkFwdf 9flsPsf] a]ngsf] 6'Kkf]nfO{ tn tfGg'xf];\ / 5f]8\g] ubf{ s] 

x'G5, cjnf]sg u/L lgisif{df k'Ug'xf];\ .  

6. ;fdu|Lsf] k|of]u tyf lgisif{ 

  af]tnsf] lkFwdf 9flsPsf] a]n'gsf] 6'Kkf]nfO{ tn tfGbf 

af]tnleqsf] rfk Go"g eO{ kmf]S;f]sf] ¿kdf /x]sf b'O{ 

a]n'gx¿df xfjf el/G5 . 

  lkFwdf 9flsPsf] a]n'gsf] 6'Kkf]nfO{ 5f]8\bf af]tn leq 

rfk a9\g uO a]n'gleqsf] xfjf aflx/ hfG5 . 
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   व फ क्स क  र्  वट

 

  af]tnsf] lkFwdf 9flsPsf] a]n'gn] kmf]S;f]sf] 8fok|mfdsf] sfd u5{ . 8fok|mfdsf] v'Drg] / km'Sg] rfnsf] 

cfwf/df kmf]S;f]n] Zjf;k|Zjf; lj|mof ub{5 .  

7. ckgfpg'kg]{ ;fjwfgLx¿ 

 Y cfsf/sf] gnL tyf a]n'gx¿sf] h8fgdf xfjf gl5g]{ u/L 6]k nufP/ Po/ 6fO6 ug'{k5{ . 

 8fok|mfdsf] ¿kdf af]tnsf] lkFwdf lkm6 ul/Psf] a]n'gdf c¿ Kjfn x'g' xF'b}g .  

8. j}slNks ;fdu|Lx¿ 

 Knfl:6ssf] af]tnsf] ;6\6fdf sfFrsf] af]tn cyjf a]n hf/ klg 

k|of]u ug]{ ;lsG5 . 

 8fok|mfdsf] ¿kdf k|of]u ul/Psf] a]n'gsf] ;6\6f /j/  

jf k'/fgf] km'6ansf] An8/ lkg k|of]u ug{ ;lsG5 . 

9. ;fGbl{{{{e{s k|Zgx¿    

 Zjf;k|Zjf; lj|mofdf efu lng] d'Vo cª\ux¿ s] s] x'g\ < 

 s:tf] cj:yfdf kmf]S;f] km'Sg] / v'Drg] ub{5 < 

 kmf]S;f]sf] rfnnfO{ lgoldt u/fpg] sfddf s'g cª\un] d2t ub{5 < 
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;fdu|L lgdf{0f  14 

1= ;fdu|Lsf] gfd M ;/n ;"Idbz{s oGq 

2=p2]Zo M ;/n ;"Idbz{g oGq lgdf{0f ug]{ 

3=l;2fGtM sGe]S; n]G;n] k|sfzsf ls/0fnfO{ s]lGb|t ub{5 . o:tf] n]G;n] j:t'x¿ cjnf]sg ubf{ s]Gb|ljGb'b]lv 

xfd|f] cfFvf;Dd cfO{ k'Ug] k|sfz ljs]lGb|t (Deverged) cj:yfdf cfO{ k'Ub5 h:n] ubf{ j:t'sf] cfs[lt 7'nf]] 

aGb5 . 

4= cfjZos ;fdu|L   

 hn]sf] lkmnfd]G6 NofDk (Filament lamp 60 jf 100 jf6sf]_ 

 XofS; An]8 jf :j|m\o'8«fOe/ 

 kmf]/;]k / ;kmf kfgL 

5=;fdu|L lgdf{0f ljlw  

(i) hn]sf] lrdsf] xf]N8/ lt/ 

/x]sf] d]6n a]N6 (Metal belt) 

sf] b'O{ ;]=ld=tn x]S; An]8n] 

sf6\g'xf];\ / lzn x6fpg'xf];\ .  

(ii) o;df gsf6]/ klg 

:j|m\o'8«fOe/n] sf]6\ofpFb} 

x6fpg ;lsG5 .  

(iii)  l;n x6]kl5 sfFrsf] l:6d 

(Steam ) nfO{ :j|mo"8«fO{e/sf] 

d2tn] efFRg'xf];\ . 

(iv)  leqsf j:t'x¿ lj:tf/} 

kmf]/;]k (forcep )sf] d2tn] lgsfNg'xf];\ .  

(v)  o;/L tof/ ePsf] aNadf ;kmf kfgL eg'{xf];\ / aNjsf] d'vdf kfgL gemg]{ u/L kmf]d jf cGo s'g} 

j:t'n] aGb ug'{xf];\ / ljleGg k|sf/sf ;fgf j:t'x¿sf] cjnf]sg ug'{xf];\ . 

6= ckgfpg'kg]{ xf]lzof/L  

 d]6na]N6 sf6\bf rf]6nfUg ;S5 .  

 leqsf j:t'x¿ lgsfNbf lrd km'6\g ;S5 . 

 lgsflnPsf 6'j|mfx¿ 7Ls 7fFpdf /fVg'kb{5 gq laHg ;S5 . 

7= ;fdu|Lsf] k|of]u   

;'?df ljBfyL{x¿nfO{ of] xfd|f] ;fwf/0f ;"Idbz{s oGq egL b]vfpg'xf];\ . 

Tof] pks/0fsf] d2tn] cIf/ jf xftsf] /]vfx¿ x]g{ nufO{ cfsf/ 7'nf]] b]lvPsf] jf pq} b]lvPsf] xf] egL 

;f]Wg'xf];\ . 



 

48 
 

hqfsf] tq} 5 eGg] k|ltlj|mofkl5 lrddf kfgL eg'{xf];\ . 

cGtdf kfgL el/Psf] lrdsf] km's]sf] efuaf6 cIf/ jf xftsf /]vfx¿ cjnf]sg u/fpg'xf];\ . 

8= cGo j}slNks ;fdu|Lx¿  

 kf/bz{s Knfl:6ssf] y}nf]df ;kmf kfgL e/]/ x]bf{ klg lj:t[lt a9\5 . 

 Nofadf /x]sf] /fpG8 a6d km\nf:s (Round bottom Flask ) sf] lkg k|of]u ug{ ;lsG5 . 

 tf/sf] ;fgf] l/ª agfO{ To;nfO{ kfgLdf 8'afO{ leq kfgL c8\ofP/ x]bf{ klg lj:t[lt a9\5 . 

9= ;fGble{s k|Zgx¿   

 s'g} ;fgf] j:t'sf] cfs[lt a9fP/ cjnf]sg ubf{ s] kmfObf x'G5 < 

 DoflUgkmfOª Unf;n] x]bf{ j:t' lsg 7'nf]] b]lvG5 < 

 lardf kftnf] / afSnf] ePsf n]G; dWo] s'gsf] lj:t[lt Ifdtf a9L xf]nf < 
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;fdu|L lgdf{0f  15 

1. ;fdu|Lsf] gfd M s]ln8:sf]ksf] gd'gf (Model of a Kaelidoscope) 

2. p2]Zo M s]ln8:sf]ksf] gd'gf tof/ u/L o;sf] sfo{ k|0ffnL cWoog ug]{ 

3. l;2fGtM s]ln8:sf]k k|sfz;Fu ;DalGwt Pp6f ;fwf/0f v]nf}Fgf pks/0f xf] . of] k|sfzsf] k/fjt{gsf] 

l;4fGtdf cfwfl/t 5 . of] pks/0fn] ax' cfoflds k/fjt{g (multiple reflection) dfkm{t j:t'sf] 

cfs[ltnfO{ km/s km/s laDasf] k|s[ltdf b]vfpF5 . o;nfO{ :yfgLo ;fdu|Lx¿af6} ;lhn} tof/ ug{ ;lsG5 . 

4. cfjZos ;fdu|Lx¿   

 tLg cf]6f a/fa/ ;fOhsf sfFrsf kftfx¿ 

  sfnf] sfuh 

  /a/ a]G8 

  6fF:g] 6]k 

  ;fbf kftnf] sfuh 

 /ª\uLg r'/fsf 6'j|mfx¿  

5. ;fdu|L lgdf{0f ljlwx¿  

(i) tLg cf]6f a/fa/ ;fOh (15 x 3cm) sf sfFrsf kftfx¿nfO{ 

Ps cfk;df hf]8]/ lqsf]0ffsf/ gnL agfpg'xf];\ . 

(ii) lqsf]0ffsf/ sfFrsf] gnLnfO{ sfnf] sfuhn] df]8]/ /a/ 

AofG8 / 6]ksf] d2tn] lkmS; ug'{xf];\ . 

(iii) gnLsf] Psfk6\l6 ;fbf kftnf] sfuhn] aGb ug'{xf];\ . 

(iv) Ps b'O cf]6f /ª\uLg r'/fsf 6'j|mfx¿ gnLleq /fv]/ 

o;nfO{ 3'dfpFb} x]g'{xf];\ . 

(v) s:tf] cfs[lt b]lvof], cjnf]sg u/L lgisif{df  k'Ug'xf];\ . 

6. ;fdu|Lsf] k|of]u tyf lgisif{  

 Ps b'O{ cf]6f /ª\uLg r'/fsf 6'j|mfx¿ gnLleq /fv]/ o;nfO{ 3'dfpFb} 

x]b}{ hfFbf ljleGg cfsf/sf l8hfOgx¿ ag]sf] b]lvG5 . 

 lqsf]0ffsf/ sfFrsf] gnLleq k|sfzsf] ax'cfoflds k/fjt{g 

(multiple reflection) ePsfn] o:tf] ;dfg k|s[ltsf] k|ltlaDa 

b]lvPsf] xf] .  

7. ;fdu|Lsf] k|of]u ug{ ;lsg] cGo ljifoj:t' 

 x:tsnfsf gofF gofF a'6\6fbf/ cfs[ltsf] cWoog ug{  

 snfsfl/tf If]qdf gofF l;h{gf ug{ 

 afnaflnsfsf] nflu /dfOnf] cfs[lt b]lvg] v]nf}+gf lgdf{0f ug{  



 

50 
 

8.  ckgfpg'kg]{ ;fjwfgLx¿ 

 sfFrsf kftfx¿ Wffl/nf] x'g] / rf]6k6s nfUg ;Sg] x'Fbf xf]l;of/L ckgfpg'kb{5 .  

 kftfx¿nfO{ l;d]G6df 3f]6]/ wf/ df/]/ dfq k|of]u ug'{kb{5 . 

 kftfx¿nfO{ Ps cfk;df lqsf]0ffsf/ kf/L gv'l:sg] u/L afFWg] Joj:yf ldnfpg'kb{5 .  

9.  j}slNks ;fdu|Lx¿  

 sfFrsf] kftfsf] ;6\6f pxL ;fOhsf P]gfsf kftfx¿  

 cfndf]lgodsf] kftf 6fF;]sf] afSnf] sf8{af]8{sf kftfx¿  

 lqsf]0ffsf/ gnLnfO{ nfDrf] uf]nfsf/ a6\6fleq lkmS; u/L cfsif{s / ;lhnf] kfg{ ;lsG5 .     

10. ;fGbl{{{{e{s k|Zgx¿    

 s]ln8:sf]k s:tf] pks/0f xf] < o;n] s;/L sfd u5{ < 

 s]ln8:sf]knfO{ v]nf}gfdf lsg pkof]u ul/Psf] xf]nf < 

 of] pks/0fnfO{ lj1fg afx]s cGo s'g I]fqdf pkof]u ul/G5 <  
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;fdu|L lgdf{0f  16 

1. ;fdu|Lsf] gfd M k]l/:sf]ksf] gd'gf (Model of a Periscope) 

2. p2]Zo M k]l/:sf]ksf] gd'gf tof/ u/L o;sf] sfo{ k|0ffnL cWoog ug]{  

3. l;2fGtM k]l/:sf]k k|sfz;Fu ;DalGwt Pp6f pks/0f xf], h'g k|sfzsf] k/fjt{gsf] l;4fGtdf cfwfl/t 5 . 

o;sf] d2tn] w]/} prfOdf /x]sf j:t'nfO{ xf]rf] 7fpFaf6 x]g{ / k|ToIf gb]lvg] aflx/sf j:t'x¿nfO{ sf]7f 

leq}af6 ;lhn} x]g{ ;lsG5 . of] k|sfznfO{ afª\uf] af6f]df klg lxF8fpg ;lsg] k|sfz gnL h:t} pks/0f xf] . 

4. cfjZos ;fdu|Lx¿   

 tLg cf]6f a/fa/ ;fOhsf sfuhsf kfOkx¿ -Aof6ldG6g sssf] vf]n_ 

 b'O{ cf]6f ;dtn P]gfsf 6'j|mfx¿  

 6fF:g] 6]k, 6fF:g] Un'  

 s}FrL   

5. ;fdu|L lgdf{0f ljlw  

(i)   sfuhsf] uf]nfsf/ gnLnfO{ sf6]/ Z cfsf/ agfpg'xf];\ .  

(ii) Z gnLsf] k|To]s df]8df ;dtn P]gfsf 6'j|mfx¿ 450 
sf] sf]0fdf Ps cfk;df ;dfgfGt/ x'g] u/L Un'n] 

6fF;]/ gnLsf] leqk6\l6 k/fjt{g x'g] u/L lrqdf e}Fm lkmS; ug'{xf];\ . 

(iii) gnLsf] k|To]s df]8df yk k]k/n] 6fF;]/ aGb ug'{xf];\ . 

(iv) o;/L tof/ ePsf] k]l/:sf]ksf] dflyNnf] efunfO{ kvf{sf]  dflyk6\l6 /fvL tNnf] P}gfsf] efuaf6 x]bf{ 

s:tf] b]lvof] cjnf]sg u/L lgisif{df k'Ug'xf];\ . 

6. ;fdu|Lsf] k|of]u tyf lgisif{ 

 k]l/:sf]ksf] dflyNnf] efunfO{ kvf{nsf] dflyk6\l6 /fvL tNnf] P]gfsf] efuaf6 x]bf{ kvf{n aflx/sf 

cb[io j:t' dflyNnf] P]gfaf6 k/fjt{g (reflection) eP/ tNnf] P]gfdf kb{5g\ /  k|ltlaDa b]lvG5 . 

 o;nfO{ kfgL leqaf6 kfgL aflx/sf] b[io x]g{ / 3/leqsf] uf]Ko :yfgaf6 aflx/sf] l:yltaf/] hfgsf/L 

lng lkg ;lsG5 .  

 

P]gf 

Hollow 
Cylinde

r 

Kf]l/:sf]k 



 

52 
 

 

7. ;fdu|Lsf] k|of]u ug{ ;lsg] cGo ljifoj:t' 

   3/df Rf]f/L x'gaf6 /f]Sg, 3/fo;L ;'/Iffsf] nflu / ;}lgs ;'/Iffdf zq'kIfsf] pkl:ylt hfFRg klg o;sf] 

pkof]u ug{ ;lsG5 . 

8.  ckgfpg'kg]{ ;fjwfgLx¿ 

 sfFrn] ag]sf P]gfsf kftfx¿ Wffl/nf] x'g] / rf]6k6s nfUg ;Sg] x'Fbf xf]l;of/L ckgfpg'kb{5 . 

  P]gfx¿nfO { 450 
sf] sf]0fdf Pscfk;df ;dfgfGt/ x'g] u/L Un'n] gv'l:sg] u/L 6fF:g'kb{5 .   

9.  Jf}slNks ;fdu|Lx¿  

  sfuhsf kfOkx¿sf] ;6\6fdf sf8{af]8{af6 ag]sf] rf/kf6] aS; cfsf/df lkg agfpg ;lsG5 .  

   Knfl:6ssf kfOksf 6'j|mfx¿nfO{ PNaf]dfkm{t h8fg u/L Z cfsf/df agfpg lkg ;lsG5 . 

 

 

 

 

 

10.  ;fGbl{{{{e{s k|Zgx¿     

 k]l/:sf]k s:tf] pks/0f xf] < o;n] s;/L sfd u5{ < 

 k]l/:sf]knfO{ s] sf] nflu pkof]u ul/G5 < 

 kvf{nleqsf] xf]rf] :yfgaf6 aflx/sf j:t'x¿ x]g{ s] pkfo ckgfpg'knf{ < 
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gd'gf ;fdu|L lgdf{0f -sIff *_ 

;fdu|L lgdf{0f 1 

1= ;fdu|Lsf] gfd M  k|sfz l;wf hfg] ;fdu|L lgdf{0f  

2= p2]Zo M  k|sfz ;/n /]vfdf hfG5 (Light travels in straight line) eGg] l;4 ug]{  

3= l;4fGt  M  bLKt j:t'af6 t/ª\usf] ¿kdf kmflng] Ps k|sf/sf] zlSt k|sfz xf] . cfkm\gf] tLa| ultsf] 

sf/0f ;fdfGo cj:yfdf of] ;/n/]vfdf ofqf ub{5 . 

4= cfjZos ;fdu|L M  sf6'{g, aS;, d}g aQL, ;nfO{, s}FrL / ;dtn ;tx  

5= ;fdu|L lgdf{0f ljlw   

(i) sf6{'g aS;af6 cfwf/ 

;lxtsf lrqdf b]vfOPsf 

h:t} 6'j|mfx¿ lgsfNg'xf];\ . 

(ii) k|To]s 6'j|mfsf] dfly 7l8g] 

efudf ;dfg prfOdf 

k|To]sdf Ps Ps Kjfn 

kfg'{xf];\ . 

(iii) oL Kjfnx¿ Pp6} prfO x'g] 

u/L ;dtn ;txdf /fVg'xf];\ . 

(iv) csf]{ 5]pdf Pp6f an]sf] d}gaQL /fVg'xf];\ . 

6= ckgfpg'kg]{ ;fjwfgL  

 Kjfn ePsf sf8{af]8{sf 6'j|mfx¿ lrqdf b]vfOP e}Fm}+ ;dtn ;txdf x'g'kb{5 . 

 Kjfnx¿ l;wf 5g\ 5}gg\ k|f/Ded} cjnf]sg ug{'kb{5 . 

 k|of]udf larsf] Pp6f dfqsf] cEof; ug{'sf] ;6\6f kfn}kfnf] tLg cf]6}nfO{ otfptf ;f/]/ ug{' 

pko'St x'G5 . 

7= ;fdu|Lsf] k|of]u    

  lrqdf b]vfP h:t} Ps 5]pdf d}gaQL /fVg'xf];\ / csf]{ 5]paf6 d}gaTtLsf] cjnf]sg ug'{xf];\ . 

-cjnf]sg ubf{ d}gaTtL ;lhn} b]lvG5_   
 lardf /x]sf] KjfnnfO{ yf]/} otfptf ;fbf{ d}gaQL b]Vg ;lsG5 jf ;lsGg cjnf]sg ug'{xf];\ . 

8= j}slNks ;fdu|Lx¿    

 Pp6f nrsbf/ /a/sf] kfOknfO{ l;wf x'Fbfsf] cj:yfdf cl3lNt/sf] b[io x]g{ jf x]g{ nufpg 

;lsG5 . 

 ca k'gM ToxL kfOknfO{ cª\u|]hL cIf/ P; h:tf] agfO{ To;af6 k'gM x]g{ nufP/ klg of] s'/f 

k|dfl0ft ug{ ;lsG5 .  

9= ;fGble{s k|Zgx¿  

 k|sfz ;/n /]vfdf uO/x]sf] b[io s'g} j]nf st} cg'ej ul/Psf] 5 <  

 ;fFemkv cUnf] 7fpFdf 3fd nfu]sf] b]lv /xFbf klg xfdL eg] 3fddf x'Fb}gf}F lsg xf]nf < 
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;fdu|L lgdf{0f 2 

1= ;fdu|Lsf] gfd M ljB't\ kl/ky (Construction of Electric Circuit) sf] lgdf{0f 

2=p2]Zo M ljB't\ kl/kysf] lgdf{0f ug{]  

3= l;4fGt M ;'rfns j:t'df x'g] On]S6«f]gsf] c6'6 k|jfxnfO{ wf/f ljB't\ elgG5 / of] aUg] u/L agfO{Psf] 

af6f]nfO{ kl/ky elgG5 .  

4= cfjZos ;du|L   

 Aof6«L b'O{cf]6f -1.5 ef]N6sf _  

 tf/ lsnfx¿ -10 j6f _ 

 KnfOp8 -1 u'0ff 1 lkm6sf]_                                 

 Xofd/, lrd  

 ;'rfns wft'sf s]xL 6'j|mfx¿  

5= ;fdu|L lgdf{0f ljlw    

(i) tn lrqdf b]vfOP e}mF KnfOp8df lsnfx¿ 7f]sL Aof6«Lx¿nfO{ >]0fL j|mddf /fVg'xf];\ .   

(ii) ;'rfns tf/sf 5]px¿ lsnfx¿df g]u]l6e / kf]h]l6e 6ld{gn afFWg'xf];\ . 

(iii) lrdnfO{ klg 6ld{gn ldnfO{ h8fg ug'{xf];\ .  

(iv) tf/sf b'O{ 5]px¿nfO{ ;Dks{ x'g / 5'6\g ;Sg] u/L wft'sf kftfx¿af6 l:jr agfpg'xf];\ . 

 

 

 

 

 

 

 

 

6=ckgfpg'kg]{ ;fjwfgL   

 ;fdu|L agfpbf lsnf XofDd/ cflbsf] k|of]u ug{'kg]{ x'Fbf rf]6k6s nfUg ;S5, To;}n] ;ts{ /xg'k5{ .  

 k|of]u ubf{ r/0fa4 (Stepwise ) xf];\ eGg] x]Ssf /xg' cfjZos 5 . 
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7= ;fdu|Lsf] k|of]u  

 tof/L pks/0fdf /x]sf] l:jr cg ckm u/L x]g'{xf];\ / aGb / v'nf kl/kysf ;DaGwdf 5nkmn 

ug'{xf];\ . 

gf]6 M  

 kl/ky tof/ kZrft\ ;'rfns j:t'df ljB't\ k|jfx x'G5 eGg] s'/f b]vfpg ;lsG5 eg] ;'rfns jf 

s'rfng j:t' klxrfg ug{ ;d]t k|of]u ug{ ;lsG5 . 

 ljB't\ kl/kysf nflu ljleGg j:t'x¿ dWo] s'g} PsnfO{ x6fO{ lbFbf kl/ky ck"0f{ x'g] jf ljB't\ k|efljt 

x'G5 eGg] s'/fsf] klg k|dfl0ft ug{ ;lsG5 . 

8= j}slNks ;fdu|Lx¿   

 6r{nfO6 (Torch ), Aof6«Laf6 rNg] jf sfd ug]{ v]nf}gfsf] sfo{ljlw k|bz{g u/]/ klg ljB't\ kl/kysf] 

Jojxfl/s 1fg lbg ;lsG5 . 

 o;/L ag]sf] ;fdu|Ldf nf]8sf] ¿kdf kª\vf, s'rfnsn]  9flsPsf] tf/n] kmgkmgL a]lx|Psf] kmnfd] 

lsnf /fv]/ ljB't\ k|jfx u/L ljB't\ r'Das agfO{ k|bz{g ug{ ;lsG5 . 

9= ;fGble{s k|Zgx¿   

 kl/kydf k|of]u ul/Psf j:t'x¿ dWo] s'g a9L dxTjk"0f{ 5 / lsg xf]nf < 

 kl/kysf] hfgsf/Ln] xfd|f] b}lgs hLjgdf s] kmfObf x'G5 xf]nf < 
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;fdu|L lgdf{0f 3 

1. ;fdu|Lsf] gfd M k|sfzsf] cfjt{g b]vfpg] ;fdu|L lgdf{0f 

2. p2]Zo M k|sfzsf] cfjt{g b]vfpg] ;fdu|L tof/L u/L k|sfzsf] cfjt{gsf] lgodnfO{ k|of]uåf/f l;4 ug]{  

3. l;4fGt M k|sfz Pp6f dfWoddf ;/n /]vfdf lxF8\5 t/ dfWod ablnof] eg] o;df ljrng  

(Deviation ) cfpF5 / o;n] cfkm\gf] af6f] abN5 . 

4. cfjZos ;fdu|L  

 srf}/f jf skmL sk 

 wft'sf] lasf]{ jf l;Ssf 

 kfgL 

5. ;fdu|L lgdf{0f ljlw  

(i) srf}/f jf  skmL sknfO{ 

;Gt'lnt ¿kdf 6]a'ndf 

/fVg'xf];\ . 

(ii) srf}/fleq wft'sf] lasf]{ jf 

l;Ssf /fVg'xf];\ . 

6. cfjZos ;fjwfgL  

 srf}/f jf skmLsk w]/} 

ulx/f] vfnsf] gxf];\ . 

 6]a'nsf] prfO cjnf]sgsf 

lglDt c;lhnf] gxf];\ . 

7. ;fdu|Lsf] k|of]u  

 srf}/fsf] lkFwdf wft'sf] l;Ssf /fVg'xf];\ / a;]sf] 7fpFaf6 cjnf]sg ug{'{xf];\ . 

 To;kl5 srf}/fdf e/L kfgL /fv]/  km]l/ cjnf]sg ug'{xf];\ . 

 kfgL g/fVbfsf] cj:yfdf srf}/fleqsf] j:t' lsg b]lvPg / kfgL /fvL ;s]kZrft\ lsg b]lvof] 

5nkmn ug'{xf];\ . 

 z}Ifl0fs kf6Ldf /]vflrqåf/f k|sfzsf] cfjt{gsf] sf/0fnfO{ k|i6\ofpg'xf];\ . 

8 = j}slNks ;fdu|L  

srf}/fsf] ;6\6f b]SrL jf af6f / l;Ssfsf] ;6\6fdf u'Rrf jf cf}F7L klg k|of]u ug{ ;lsG5 . 

9.  ;fGble{s k|Zgx¿  

 ;kmfkfgL ePsf] kf]v/Lsf] lkFwdf /x]sf] 9'ª\uf lsg xfdLn] b]v]s} 7fFpdf x'Fb}g < 

 vf]nfsf] ulx/fO{ lsg xfdLn] b]v]sf]eGbf a9L x'G5 < 
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;fdu|L lgdf{0f 4 

1.  ;fdu|Lsf] gfd M dfgf]ld6/ (Manometer )  

2. p2]Zo M dfgf]ld6/ lgdf{0f u/L t/nsf] ulx/fO{ a9\bf o;sf] rfk a9\b5 / ulx/fO{ 36\bf rfk klg 36\b5 

eGg] s'/f k|of]uaf6 l;4 ug]{  

3. l;4fGt M t/n kbfy{df To;sf] ulx/fO{ / rfksf] ;DaGw ;dfg'kflts (Directly Proportional ) x'G5  cyf{t\ 

rfk a9\g' eg]sf] ulx/fO{ klg a9\g' xf] / ulx/fO{ 36\g' eg]sf] rfk klg 36\g' xf] . 

4.  cfjZos ;fdu|L   

 2 × 2 sf] KnfOlk; 

 Ps ld6/sf] /a/ jf Knfl:6s kfO{k 

 Knfl:6ssf] ;f]nL, a]n'g 

 2 Pd=Pn= /ftf] jf lgnf] dl;, dl;gf lsnfx¿  

5.  ;fdu|L lgdf{0f ljlw  

(i) lrqdf b]vfOPsf] h:t} u/L KnfO{ lk;df gnLnfO{ cª\u|]hLsf] U cfsf/df lsnfx¿sf] d2tn] 

c8\ofpg'xf];\ . 

(ii) U cfsf/sf] gnLsf] lardf :s]n 6fF:g'xf];\ . 

(iii) gnLsf] csf]{ 5]pdf Pp6f Knfl:6ssf] ;f]nL (Funnel) lkm6 ug'{xf];\ . 

(iv) gnLsf] U cfsf/sf] efusf] tNnf] ;dfgfGt/ efudf /ª\uLg kfgL /fVg'xf];\ .        

(v) ;f]nLsf] d'vnfO{ km'6]sf] a]n'gsf] 6'j|mf tgSs tGsfP/ 9flslbg'xf];\ . 

 

 

 

 

 

 

 

 

 

 

 

 

6 .   ckgfpg'kg]{ ;fjwfgL  
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 lsnfx¿ 7f]Sbf xftdf rf]6 nfUg ;S5 . 

 gnL kf/bz{s x'g'kb{5 . 

 ;f]nL ;fgf] cfsf/sf] k|of]u ug'{k5{ . o;n] ubf{ ;fgf] efF8f]df /x]sf] t/nsf] klg ulx/fO{ gfKg ;lhnf] 

kb{5  . 

7.  ;fdu|Lsf] k|of]u   

 cª\u|]hLsf] U cfsf/ ePsf] gnL /x]sf] kmNofsnfO{ Pp6f xftn] ;dfTg'xf];\ . 

 ;f]nL /x]sf] 5]pnfO{ s]xL dfly ;dftL kfgL /x]sf] efF8f]df lj:tf/} 8'afpFb} nUg'xf];\ . 

 o' cfsf/sf] gnLdf kfgLsf] l:ylt cjnf]sg ug'{xf];\ . 

gf]6 M  bfofFk6\l6sf] gnLdf /ª\uLg kfgL dfly r9\b} hfG5 . hlt hlt ulx/fO{df nUof], Tolt Tolt gnLdf /ªuLg 

kfgL dfly r9\b5 . 

8.  j}slNks ;fdu|L  

 gnL agfpFbf sfFrsf] gnLnfO{ tfksf] d2tn] df]8\b} cª\u|]hLsf] U cIf/h:tf] agfP/ Ps 5]pdf /a/sf] 

gnL hf]8]/ klg dfgf]ld6/ agfpg ;lsG5 . 

 ;f]nLsf] ;6\6f  ;fgf] Knfl:6s af]tnsf] lkFwnfO{ x6fP/ lasf]{df Kjfn kf/L gnL 3';fP/ To;df /a/sf] 

gnL hf]8]/ klg kmg]nsf] sfd lng ;lsG5 . 

9.  ;fGble{s k|Zgx¿  

 dfly pNn]v ul/Psf] tl/sf afx]s csf]{ s'g tl/sfn] t/nsf] ulx/fO{ gfKg ;lsPnf < 

 dflg;sf] xft gk'Ug] 7fpFsf] t/nsf] ulx/fO{ gfKg' k¥of] eg] of] oGqsf] k|of]u s;/L ug{ ;lsPnf < 
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;fdu|L lgdf{0f 5 

1.  ;fdu|Lsf] gfd M sDkf; l;of] (Compass Needle ) 

2.   p2]Zo M lbzf lgb]{zs r'DasLo l;of] lgdf{0f u/L k/LIf0f ug]{  

3.  l;4fGt M r'DasLo j:t'nfO{ r'Dassf] d2tn] r'Dasdf kl/0ft ug{ ;lsG5 / o;/L ag]sf] r'Dasn] 

r'Dassf ;a} u'0fx¿sf] k|ltlglwTj ub{5 . 

4.    cfjZos ;fdu|L  

 kft] r'Das  

 r'DasLo j:t'sf] kftnf] kftf, Kn]gl;6  

 wft' sf6\g] s}FrL -;fdfGo s}FrLn] klg sf6\g ;lsG5_ 

 d;L ;lsPsf] ank]g l/lkmn  

 lsnf, XofDd/, cfn'  

5.  ;fdu|L lgdf{0f ljlw  

(i) r'DasLo j:t'sf] kftfnfO{ r'DasLo l;of] -sDkf;_ sf] l8hfOgdf sf6\g'xf];\ . 

(ii) l;of]sf] l7s lardf lsnfsf] d2tn] ;s]6 -vfN8f] _ agfpg'xf];\ . -Kjfn gkg]{ t/ vfN8f] aGg] 

u/L 7f]Sg'xf];\_ 

(iii) cfn'df ;Gt'lnt x'g] u/L ank]gsf] l/lkmnnfO{ d;L eg]{lt/af6 uf8\g'xf];\ tfls ank]gsf] n]Vg] 

KjfOG6 dflylt/ kmls{of];\ . 

 

6.   ckgfpg'kg]{ ;fjwfgL  

 kftfnfO{ l;of]sf] csf/df sf6\bf rf]6 gnfuf];\ . 
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 l;of]df agfOg] ;s]6 l7s lardf k/f];\ . 

 cfn'df agfOg] Kjfn jf vfN8f] ank]gsf] KjfOG6 ;lhn} k:g] lsl;dsf] xf];\ . 

7.  ;fdu|L k|of]u ljlw  

 r'DasLo l;of]sf] cfsf/df sfl6Psf] r'DasLo j:t'sf] kftfnfO{ ;dy/df /fVg'xf];\ . 

 pSt r'DasLo j:t'nfO{ kft] r'Dasn] Psf]xf]/f] /u8fO{ ljlw (Single touch method ) af6 20 k6s 

/u8\g'xf];\  . 

 ca pSt l;of]df ag]sf] ;s]6df ank]gsf] KjfOG6 3';fpg'xf];\ . 

 l;of]nfO{ b'O{ cf}Fnfsf] d2tn] ;dtnLo wSsf lbO{ 3'dfpg'xf];\ .  

 l;of] pQ/ blIf0f b]vfpb} cl8G5, pSt lj|mofsnfk bf]xf]¥ofpg'xf];\ . 

8.  j}slNks ;fdu|L M k|]; a6g -efn]kf]yL 6fFs_ df ;dfg cfsf/sf sk8f l;pg] l;of]x¿nfO{ kft] r'Dasn] 

/u8]/ o; cl3sf] k|of]udf em+} hfFr ug{ ;lsG5 . 

9.  ;fGble{s k|Zgx¿   

 r'DasLo l;of] agfpg r'DasLo j:t' g} lsg cfjZos x'G5 < 

 ank]gsf] KjfOG6sf] ;6\6f kmnfdsf lsnfdf r'DasLo l;of] c8\ofOPsf] eP kl/0ffd s:tf] cfpFYof] 

xf]nf, lsg < 
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;fdu|L lgdf{0f 6 

1. ;fdu|Lsf] gfd M  Odz{g lx6/ (Emmersion Heater ) 

2. p2]Zo M ljB't\sf] tfk ;DaGwL c;/sf] k|of]u u/L Od;{g lx6/ agfpg]  

3. l;4fGt M ljB't\sf] ;|f]taf6 ;'rfnssf] af6f]df alu/x]sf] ljB't\nfO{ cj/f]ws /fvL /f]Sg ;lsPdf 

pSt cj/f]ws tfTg yfNb5 / ;Dks{df cfpg] cGo j:t'nfO{ klg ttfpF5 . 

   4 .  cfjZos ;fdu|L      

 k'/fgf 6r{nfO6 Aof6«Lx¿, sf7sf] ;fgf] r]K6f] 6'j|mf 

 6'lkg;lxtsf] nfOe / Go'6«n nfOgsf nflu 2 ld6/ nfdf] tf/ 

 sfFrsf] Unf;df cfwf kfgL 

 dl;gf] ;'rfns tf/, s]xL dl;gf tf/, lsnfx¿, XofDd/ / Knf; 

5.  ;fdu|L lgdf{0f ljlw   

(i) k'/fgf Aof6«Lx¿af6 sfa{g /8x¿ lj:tf/} lgsfNg'xf];\ . 

(ii) sf7sf] kmNofsdf b'O{ b'O{ cf]6f sfa{g /8 b'j} kf6fdf /fVg'xf];\ .  

(iii) b'j} kf6fsf sfa{g /8x¿nfO{ dl;gf] tf/n] afFwL dl;gf lsnfx¿n] c8\ofpg'xf];\ . 

(iv) Psfk6\l6sf]df nfOe nfOg -/ftf] tf/ _ / csf]{ k6\l6df Go"6«n nfOg -sfnf]tf/_ hf]8\g'xf];\ . 

 

 6.  ckgfpg'kg]{  ;fjwfgL  

 b'O{tf/x¿sf] ;f]emf] ;DaGw x'g x'Gg . 

 kfgL ;'rfns efF8f]df ttfpg x'Gg . 

 Unf;df ePsf] kfgLdf pks/0f 8'jfPkl5 dfq l:jr cg ug{'kb{5 . 

 l:jr ckm u/]/ 6'lkg ;s]6af6 lems]kl5 dfq kfgL tft]sf] gtft]sf] hfFr ug{'kb{5 . 
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7.  ;fdu|Lsf] k|of]u  

 sfFrsf] jf skmL Unf;df cfwf kfgL /fVg'xf];\ . 

 agfOPsf] pks/0fnfO{ kfgLdf 8'afpg'xf];\ . 

 6'lkgnfO{ ;s]6df 3';fpg'xf];\ / l:jr cg ug'{xf];\ . 

 kfgLdf s] s:tf] c;/ b]vf kb{5 cjnf]sg ug'{xf];\ t/ kfgLnfO{ g5'g'xf];\ . 

 kfgL plDnPkl5 l:jr ckm u/]/ pks/0f kfgLaf6 lemSg'xf];\ . 

8.    cGo j}slNks ;fdu|L   

     bfx|L sf6\g] k'/fgf An]8x¿sf] k|of]u dfly pNn]v eP e}mF u/]/ klg Od;{g lx6/ agfpg ;lsG5 . 

9.  ;fGble{s k|Zgx¿  

 dflysf] k|of]usf] cfwf/df cfk;df ;f]emf] ;DaGw gePsf b'O{ On]S6«f]8larsf] ;DaGw s]n] agfof] xf]nf < 

 olb kfgL ttfpg] efF8f ;'rfns wft'sf] ePsf] eP s:tf] ;d:of cfpFYof] xf]nf < 

 l:jr ckm gu/L xftn] g5f]O{ kfgL slt tftf] eof] eGg] yfxf kfpg s] pkfo ckgfpg' knf{ <  
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;fdu|L lgdf{0f 7 

1= ;fdu|Lsf] gfd M ;fwf/0f ;]n (Simple Cell) 

2. p4]Zo M :yfgLo ;fdu|Laf6 ;fwf/0f ;]n agfpg ]  

3.  l;4fGt M s'g} b'O{ On]S6«f]8x¿lar s'g} klg tl/sfn] ljB't\rfk (Potential difference, pd) cGt/ u/fO{ tL 

b'O{ 6ld{gnnfO{ ;'rfns j:t'n] ;Dks{ u/fpFbf Tof] j:t'df On]S6«f]gx¿sf] k|jfx x'G5 

o;}nfO{ wf/f ljB't\ elgG5 .  

4.   cfjZos ;fdu|L   

 uf]ne]F8f 200 u|fd, k'/fgf] Aof6«Lsf] leqLvf]n (Zinc cup) 

 tfdfsf] kftf jf df]6f] tfdfsf] tf/ 

 Pp6f 1.5 V sf] lrd jf n]8 nfO6 

 b'j} 5]psf] OG;'n]6/ x6fO{Psf b'O{ 6'j|mf tfdfsf] tf/x¿, Pp6f Knfl:6s jf sfFrsf] Unf;  

5  ;fdu|L lgdf{0f ljlw  

(i) uf]ne]8fnfO{ lk+w]/ n]bf] (Slurry ) 

agfpg'xf];\ .                      

(ii) Tof] n]bf]nfO{ sfFr jf 

Knfl:6ssf] Unf;df 

vGofpg'xf];\ . 

(iii) Tffdfsf] df]6f] tf/ / k'/fgf] 

Aof6«Laf6 sf6L lgsflnPsf] 

6'j|mfx¿df 5]paf6 OG;'n]6/ 

x6fOPsf tf/x¿n] lrqdf 

b]vfOP e}mF afFWg'xf];\ . tf/sf 

cGo b'O{5]px¿ v'Nnf /fVg'xf];\ . 

6.  ckgfpg'kg]{ ;fjwfgL   

 ;fdu|L lgdf{0f ubf{ lhª\s skaf6 6'j|mf lgsfNbf rf]6 nfUg ;S5 . 

  tf/sf 5]psf OG;'n]6/ x6fpFbf klg ;ts{tf ckgfpg'kb{5 . 

 tf/x¿ Sofyf]8, Pgf]8 / 6ld{gnx¿;Fu /fd|/L ;Dks{df 5g\ 5}gg\ Wofg k'¥ofpg' kb{5 . 

7.  ;fdu|Lsf] k|of]u   

 Unf;df /x]sf] n]bf]df Ps ;fO8df k'/fgf] Aof6«Laf6 lgsflnPsf] lhª\ssksf] 6'j|mfnfO{ / csf]{ 

5]pdf df]6f] tf/nfO{ 3';fpg'xf];\ . 
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 oL b'j} On]S6«f]8x¿df afFlwPsf tf/sf csf]{ 5]px¿nfO{ lrd jf n]8 nfO6sf] b'O{ 6ld{gnx¿df 

afFlwlbg'xf];\ . 

 To;kl5sf] cj:yfnfO{ cjnf]sg ug'{xf];\ . 

-o;f] ubf{ lrd aNg]5 . of] ljB't\sf] nf]8 -lrd_ df k/]sf] c;/n] ubf{ an]sf] xf] ._ 

 8.  j}slNks ;fdu|L  

oxL k|of]u nK;Lsf] df8f 3f]n]/, uf]a/df lga'jf cflb cDnLo kmn lgrf]/]/ / dfly pNn]v ul/P 

e}mF lhª\s / tfdfsf On]S6«f]8 /fv]/ klg ug{ ;lsG5 . 

 9.   ;fGble{s k|Zgx¿  

 k|of]udf Sofyf]8 / Pgf]8sf] sfd s'g s'g wft'x¿n] u/]sf 5g\ < 

 3f]nsf] ¿kdf cDnLo kbfy{ g} /fVg' k/]sf] sf/0f s] xf]nf < 

 o;/L tof/ ul/Psf] ;fwf/0f ;]nn] yf]/} a]/ dfq sfd ub{5 o;sf] sf/0f s] x'g ;S5 < 
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;fdu|L lgdf{0f 8 

1= ;fdu|Lsf] gfd M On]S6f]«:sf]k (Electroscope) 

2. p2]Zo M ljB't\ rfh{ l86]S6/ On]S6«f]:sf]k (Electroscope) tof/ u/L pTkGg rfh{sf] k/LIf0f ug ]{ 

3.  l;4fGt M s'g} s'rfns kbfy{ -Knfl:6s, /a/ cflb_ nfO{ skfn jf pmgL sk8fdf /u8\bf Tof] j:t'df 

On]S6«f]gsf] ;ª\Vof a9\g hfFbf rfh{ pTkGg x'G5 h;nfO{ l:ylt ljB't\ (static electricity) elgG5 . o;/L 

/u8]/ rfh{ ul/Psf] Knfl:6ssf] sfOof] jf sndnfO{ sfuhsf ;;fgf 6'j|mfsf] glhs nfFbf sfuhnfO{ 

tfGb5 . s'g} j:t'df rfh{ pTkGg eof] jf ePg egL hfFr ug{ On]S6«f]:sf]ksf] pkof]u ul/G5, h'g 

:yfgLo ;fdu|Lsf] d2tn] ;lhn} agfpg ;lsG5 .    

  4.  cfjZos ;fdu|L   

 cfndf]lgodsf] kftf  

 df]6f] tfdfsf] tf/ 

 Knfl:6ssf] kf/bz{s lasf]{ ;lxtsf] hf/ 

 lsnf  

5 = ;fdu|L lgdf{0f ljlw   

(i) Knfl:6ssf] kf/bz{s lasf]{;lxtsf] hf/ lnP/ lasf]{sf] lardf 

Kjfn kfg'{xf];\ . 

(ii) Pp6f 10 cm nfdf] df]6f] tfdfsf] tf/ Kjfnaf6 l5/fpg'xf];\ . 

(iii) tfdfsf] tf/sf] hf/ leq kg]{ efusf] 6'Kkf]nfO{ U cfsf/df 

aª\UofP/ x's  agfpg'xf];\ . 

(iv) lasf]{ aflx/ kg]{ tf/sf] 5]pnfO{ a6f/L /f]n kfg'{xf];\ / 

cfndf]lgodsf] kqn] 9fs]/ Kn]6 h:t} kfg'{xf];\ . 

(v) 3cm nDafO / 1cm rf}8fOsf b'O{ cf]6f cfndf]lgodsf] 

kftfx¿ sf6]/ b'j}df Ps 5]plt/ lsnfn] 5]8]/ Kjfn kfg'{xf];\ . 

(vi) b'j} cfndf]lgodsf kftfx¿nfO{ lrqdf h:t} U cfsf/sf] x'sdf pg]/ l5/fpg'xf];\ .   

(vii) o;/L tof/ ePsf] On]S6«f]:sf]ksf] dflyNnf] Kn]6df Knfl:6ssf] sfOof] jf sndnfO{ skfndf 

/u8]/ 5'jfpFbf s] x'G5 cjnf]sg u/L u/L lgisif{df k'Ug'xf];\ .   

 6  ckgfpg'kg]{ ;fjwfgL   

 df]6f] tfdfsf] tf/sf] b'j} 5]pdf Ogfd]n jf 

Knfl:6ssf] s'rfns eP x6fpg'k5{ .   

 tf/nfO a6f/]/ /f]n agfpFbf rf]6 nfUg ;S5 . 
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 b'j} cfndf]lgodsf kftfx¿n] U cfsf/sf] x'sdf 5f]Psf] x'g'kb{5 . 

7. ;fdu|Lsf] k|of]u tyf lgisif{   

 Knfl:6ssf] sfOof] jf sndnfO{ skfndf 

/u8]/ On]S6«f]:sf]ksf] dflyNnf] Kn]6df 

5'jfpFbf ;dfg rfh{ pTkGg ePsf] sf/0f 

hf]8L kftfx¿ Pscfk;df ljsif{0f eO{ 

6f9f ePsf] b]lvG5 . 

8 = cGo j}slNks ;fdu|L  

 Knfl:6ssf] hf/sf] ;6\6f sfFrsf] af]tn 

klg k|of]u ug{ ;lsG5 . 

 lasf]{sf] ;6\6fdf /a/ jf sf7sf] ss{ jf sf8{af]8{ k]k/sf] Kn]6 /fVg ;lsG5 . 

9 = ;fGble{s k|Zgx¿  

 Kff]ln:6/, pmgL, gfOngsf] sk8f km'sfNbf l6s l6s cfjfh cfpF5, lsg < 

 s'g} j:t'df rfh{ pTkGg eP gePsf] hfFr ug{ s'g pks/0f k|of]u ul/G5 < 

 s'g} j:t'df rfh{ pTkGg eP gePsf] s;/L kQf nufOG5 < 
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;fdu|L lgdf{0f 9  

1. ;fdu|Lsf] gfd M  ljB't\ 3G6L (Electric bell) 

2. p2]Zo M :yfgLo ;fdu|Laf6 ljB't\ 3G6L tof/ ug]{ 

3. kl/ro M ljB't\af6 c:yfoL r'Das agfO To;af6 rfn pTkGg u/fO{ Wjlg zlStdf ¿kfGt/ ug]{ pks/0f 

ljB't\ 3G6L xf] . o;nfO{ ;do ;"rs tyf 3/aflx/ sf]xL cfPsf] ;"rgf lbg, cfjfh lgsfNg pkof]u 

ul/G5 . :yfgLo ;fdu|Lsf] k|of]u u/L o;nfO{ ;lhn} agfpg ;lsG5 . 

4. cfjZos ;fdu|L   

 g/d kmnfdsf] s]xL 7'nf] ;fOhsf] k]r lsnf 

 kftnf] r'Dasn] tfGg ;Sg] 10 cm nfdf]  wft'sf b'O{ cf]6f kftfx¿ 

  s}FrL,  

 s'rfnsn] 9fs]sf] -Ogfd]n nufPsf]_ 2m nfdf] tfdfsf] tf/ 

 dl;gf k]r lsnfx¿  

 6fF:g] 6]k / x\ofDd/    

5. ;fdu|L lgdf{0f ljlw 

(i) g/d kmnfdsf] s]xL 7'nf] ;fOhsf] k]r lsnf lnP/ s'rfnsn] 9fs]sf] -Ogfd]n nufPsf]_ 2m 

nfdf] tfdfsf] tf/n] o;sf 10-10 cm sf b'j} 5]p afFsL /fv]/ lsnfsf] jl/kl/ Ps}gf;n] a]g'{xf];\ 

/ c:yfoL r'Das agfpg'xf];\ . 

(ii) pSt c:yfoL r'Das kfl/g] lsnfnfO{ 15 × 10 

cm sf] Pp6f sf7sf] ;dtn ;txdf 7f]s]/ 

c8\ofpg'xf];\ . 

(iii) lsnf -c:yfoL r'Das_ sf] 6fpsf]sf] 5]psf] 

glhs} t/ lsnfnfO{ g5'g] u/L r'Dasn] tfGg 

;Sg] 10 cm nfdf] kftnf] kmnfdsf] kftf (A) 

nfO{ lrqdf b]vfPe}mF u/L L cfsf/df dl;gf] k]r 

lsnfn] lkmS; ug'{xf];\ . 

(iv) csf]{ pxL nDafOsf] kftnf] kmnfdsf] kftf (B) nfO{ klxnf];Fu} ;dfgfGt/ kf/L dl;gf] k]r 

lsnfn] lkmS; ug'{xf];\ . 

(v) bf];|f] kftf (B) nfO{ klxnf] (A)  sf] dfly k6\6Laf6 l7s 5'g] (C) u/L S cfsf/df lkmS;   

ug'{xf];\ . 

(vi) lsnfdf a]l/Psf] tf/sf] Pp6f 5]pnfO{ kftf (B) k]r lsnfdf hf]8\g'xf];\ . o;}sf] csf]{ 5]pnfO{ 

l:jr, Aof6«L x'Fb} kftf (A) k]r lsnfdf hf]8\g'xf];\ . 

(vii) o;/L tof/ ePsf] ljB't\ 3G6LnfO{ l:jr cg ug'{xf];\ / 36gfsf] cjnf]sg ug'{xf];\, s] x'G5 < 
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6. ;fdu|Lsf] k|of]u tyf lgisif{   

 l:jr cg ug]{ lalTts} lsnf c:yfoL r'Das aGb5 / kftf (A) r'Daslt/ tflgFbf 3G6L aHb5 .  

 kftf (A) r'Daslt/ tflgg] lalTts} kftf (B) ;Fu ;Dks{ 6'6\5 / ljB't\ k|jfx aGb x'Fbf r'Das aGb}g 

h;sf] sf/0f kftf (A)  kftf (B) ;Fu ;Dks{ x'G5 / l:jr cg x'Fbf lg/Gt/ 3G6L alh/xG5 . 

7. ;fdu|Lsf] k|of]u ug{ ;lsg] cGo ljifoj:t' M ah{/ cnfd, 3/, ljBfno, c:ktfn cflb :yfgdf cfjfh 

;ª\s]tsf] nflu pkof]u ul/G5 . 

8. ;fdu|L lgdf{0f ubf{ ckgfpg'kg]{ ;fjwfgLx¿  

 kftf (A)  / kftf (B) b'j}df ljB't\ k|jfx x'g'k5{ . 

 kftf (A)  r'Dasn] tfGg ;Sg] g/d kmnfdsf] x'g'k5{ . 

 r'Dassf] ¿kdf k|of]u x'g] lsnf g/d kmnfdn] ag]sf] x'g'k5{ . 

 ljB't\ r'Das agfpg] tf/ s'rfnsn] 9fs]sf] -Ogfd]n nufPsf]_ x'g'k5{ . 

9. j}slNks ;fdu|L M r'Dassf] ¿kdf k|of]u x'g] lsnfnfO{ U cfsf/sf] kf/]/ r'Dassf] Ifdtf a9fpg ;lsG5 . Aof6«Lsf] 

;6\6fdf ef]N6 uf8{ jf 6«fG;kmd{/dfkm{t AC ljB't\ klg hf]8\g ;lsG5 .   

10. ;fGble{s k|Zgx¿ 

 ljB't\ 3G6Ln] s'g l;4fGtdf cfwfl/t eO{ sfd ub{5 < 

 ljB't\ 3G6Ldf c:yfoL r'Das k|of]u ug'{sf] p2]Zo s] xf] < 

 c:yfoL r'Das agfpg s8f kmnfdsf] k|of]u u/] s] x'G5 < 
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;fdu|L lgdf{0f  10 

1. ;fdu|Lsf] gfd M  ;Nkm\o'l/s cDnsf] agfj6sf] gd'gf  

2 =p2]Zo M ;Nkm\o'l/s cDn (Sulphuric acid) c0f'sf] agfj6sf] gd'gf tof/ ug]{  

3. kl/ro M 5'6\6} cl:tTjdf /xg ;Sg] tTj tyf of}lussf] ;j} eGbf ;fgf] s0fnfO{ c0f' (molecule) 

elgG5 . Pp6} tTj jf of}lussf c0f'x¿ ;dfg x'G5g\ eg] leGg tTj jf of}lussf c0f'x¿ km/s 

x'G5g\ . tTj jf of}lussf c0f'x¿nfO{ ;ª\s]t ;"q jf c0f' ;"qåf/f hgfOG5 . h:t} DofUg]l;od 

Snf]/fO8sf] c0f' ;"q MgCl2 x'G5 h;df Pp6f DofUg]l;odsf] k/df0f' / b''O{ cf]6f snf]l/gsf 

k/df0f'x¿ On]S6«f]Eofn]G6 aG8dfkm{t hf]l8P/ /x]sf x'G5g\ . ;Nkm\o'l/s cDnsf] c0f' ;"q H2SO4 x'G5, 

h;df b'O{ cf]6f xfO8«f]hg, Pp6f ;Nkm/ / rf/j6f clS;hgsf k/df0f'x¿ cfk;df sf]Eofn]G6 aG8 

dfkm{t hf]l8P/ /x]sf x'G5g\   

4. cfjZos ;fdu|Lx¿ M cfndf]lgodsf] kq, sfuh, ank]gsf] l/lkmn, s}FrL, rSs', ud -6fF:g] Un' jf 

df]ljsf]n_, Pj|m]lns /ª, dfs{/  

5.  ;fdu|L lgdf{0f ljlw 

(i) ;Nkm\o'l/s cDnsf] c0f' ;"q H2SO4 x'G5 h;df h;df b'O{ cf]6f xfO8«f]hg, Pp6f ;Nkm/ / rf/ 

cf]6f clS;hgsf k/df0f'x¿ cfk;df sf]Eofn]G6 aG8 dfkm{t hf]l8P/ /x]sf] af/] hfgsf/L lng'xf];\ 

.  

(ii) k'/fgf] sfuh df]8]/ rf/ cf]6f a/fa/ ;fOhsf -Pp6f cln 7"nf] / b'O cf]6f cln ;fgf_ uf]nfsf/ 

8Nnfx¿ agfpg'xf];\ . 

(iii)  Kf|To]s 8NnfnfO{ cfndf]lgodsf] kqn] ;dfg ;tx x'g] u/L 9fSg'xf];\ . 

(iv) tLg OGr hlt nDafOsf cf7 cf]6f ank]gsf] l/lkmnsf 6'j|mf lng'xf];\ . 

(v) 7"nf] uf]nfsf/ 8Nnf]nfO{ ;Nkm/ dfgL lrqdf b]vfPe}mF kx]Fnf] /ªn] /ª\ufpg'xf];\ . 

(vi)  rf/cf]6f a/fa/ ;fOhsf cln ;fgf 8NnfnfO{ clS;hg dfg]/ /ftf] /ªn] /ª\Uffpg'xf];\ . 

(vii) afFsL b'O{ cf]6f ;fgf ;fgf 8NnfnfO{ xfO8«f]hg dfg]/ ;]tf] /ªn] /ª\Uffpg'xf];\ . 
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(viii)  x/]s 8Nnfdf cfjZostfg';f/ lsnfn] Kjfn kf/L lrqdf b]vfPe}mF l/lkmnsf 6'j|mfx¿ Aff]G8sf 

¿kdf Uff8\g'xf];\ .  

(ix) l/lkmnsf 6'j|mfx¿ Hff]l8Psf :yfgdf Un'n] 6fF;]/ gv'l:sg] u/L ;]6 ug'{xf];\ . 

(x) o;/L H2SO4 c0f'sf] lqcfoflds (three dimentional) ;+/rgf jf df]8]n tof/ ug{ ;lsG5 . 

6.  ;fdu|Lsf] k|of]u tyf lgisif{ M b'O{ cf]6f xfO8«f]hg, 

Pp6f ;Nkm/ / rf/ cf]6f clS;hgsf k/df0f'x¿ 

cfk;df sf]Eofn]G6 aG8dfkm{t hf]l8P/ H2SO4 c0f'sf] 

;+/rgf aGb5 . 

7.  ;fdu|Lsf] k|of]u ug{ ;lsg] cGo ljifo:t' M o;/L 

tof/ kfl/Psf] H2SO4 c0f'sf] ;+/rgf gd'gf h:t} 

c¿ tTTj / of}lussf c0f'sf] ;+/rgfx¿ Kflg tof/ 

kfg{ ;lsG5 . h:t} xl/tu[x k|efj a9fpg] UofF;x¿ 

CO2, H2O, CH4, N2O, SO2 cflb . 

8.  ;fdu|L lgdf{0f ubf{ ckgfpg kg]{ ;fjwfgLx¿  

 8Nnfx¿nfO{ hf]8\g  k|of]u ul/Psf Aff]G8sf kfOkx¿ Un'åf/f /fd|/L hf]8\g'k5{ . 

 km/s km/s tTjsf k/df0f'sf] nflu cnu cnu /ª jf ;ª\s]t k|of]u ug'{kb{5 . 

 s}FrL, rSs' h:tf ;fdu|Lx¿nfO xf]l;of/Lk"j{s rnfpg'kb{5, gq rf]6 nfUg ;S5 .  

9.  j}slNks ;fdu|L  

/ª\uLg wfuf], ydf]{sf]nsf an -8Nnfx¿_, 6L=6L= an, h';sf kfOk, s]/fpsf bfgf, nK;Lsf] u]8f, 

kmnfdsf] tf/, r'/f, u'Rrf cflb k|of]u u/L o:t} c¿ gd'gfx¿ Tfof/ kfg{ ;lsG5 .  

10.  ;fGble{s k|Zgx¿ 

 cDnsf] /fhf eg]/ s'g cDnnfO{ lrlgG5 < o;sf] c0f';"q s] xf] < 

 cDnsf d'Vo b'O{ u'0fx¿ s] s] 5g\ < s'g] kbfy{ cDn xf] jf xf]Og s;/L lrGg ;lsG5 < 

 H2SO4 c0f'sf] gd'gfsf cfwf/df c¿ s'g s'g c0f'sf ;+/rgf agfpg ;lsPnf < 
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;fdu|L lgdf{0f 11 

1. ;fdu|Lsf] gfd M k]k/ j|mf]df6f]u|fkmL (paper chromatography)  

2.  p2]Zo M k]k/ s|f]df6f]u|fkmL (paper chromatography) ljlwaf6 kbfy{x¿sf] /ª\uLg ld>0f  

5'6\ofpg]  

3. kl/ro M ljleGg /ªx¿sf s0fx¿ ldl;Psf] ld>0fsf cjojx¿nfO{ s]Gb|af6 6f9f / glhs  jf l9nf] 

/ l56f] km}ng] k|lj|mofsf] cfwf/df /ª\uLg ld>0fsf] u'0f 5'6\ofpg] ljlwnfO{ j|mf]df6f]u|fkmL 

(chromatography) elgG5 . ld>0fdf ePsf ljleGg /ªx¿sf] km}ng] ult km/s x'g ;Sg] cfwf/df 

ldl;Psf] ld>0fsf cjojx/nfO{ 5'6\ofpg ckgfOg] ljlw j|mf]df6f]u|fkmL (chromatography) xf] . 

of] ljlwdfkm{t ljleGg /ªx¿ ldl;Psf] ld>0fsf cjojx¿nfO{ s]Gb|af6 6f9f / glhs km}ng ;Sg] 

u'0fsf cfwf/df 5'6\ofOG5 .  

4. cfjZos ;fdu|Lx¿ M lkmN6/ k]k/, sfFrsf] ljs/, kfgL, l/sfkL, /ª cyjf d;L, l;;fsnd  

5. ;fdu|L lgdf{0fsf] tl/sf -ljlw_  

    -s_  k]k/ j|mf]df6f]u|fkmL 

(i) lrqdf b]vfP h:t} Pp6f sfFrsf] skdf  

cfwfhlt kfgL /fVg'xf];\ . 

(ii) Pp6f Uff]nfsf/ lkmN6/ k]k/sf] lardf Kjfn 

kf/L To;df l7Ss c6fpg] u/L lkmN6/ k]k/sf] 

6'j|mfsf] /f]n agfP/ l5/fpg'xf];\ . 

(iii) lkmN6/ k]k/sf] 6'j|mfsf] /f]nn] kfgLdf 5'g] 

u/L kfgL ePsf]  l/sfkL dfly gxNnfO{sg 

Ps, b'O{ 306f /fVg'xf];\ . 

ljlw -v_  

(i) Pp6f lkmN6/ k]k/nfO{ 1 ;]=ld= rf}8f /  4 ;]=ld= 

nfDrf] cfsf/df sf6\g'xf];\ .  

(ii)  csf]{ las/ jf sfFrsf] lunf;df s]xL kfgL 

/fVg'xf];\ / lkmN6/ k]k/sf] 6'j|mfdf Ps yf]kf 

sfnf]d;L /fvL kfgLsf] ;txdf 5'g] u/L 

k]G;Lnsf] d2tn] '́G8\ofO{ Ps, b'O{ 306f 

/fVg'xf];\ . 

(iii)  Ps, b'O{ 306fkl5 s] x'G5 cjnf]sg u/L lgisif{df k'Ug'xf];\ . 
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6. ;fdu|Lsf] k|of]u tyf lgisif{  

ljlw s / v df  ljleGg /ªx¿ ldl;Psf  s0fx¿ 5'6\l6G5g\ . o;/L kfgL;Fu ldl;Psf ljleGg 

/ªsf s0fx¿ l9nf] / l56f] km}ng] cfwf/df ljleGg /ªsf cjojx¿ 5'6\l6g] ljlwnfO{ 

s|f]df6f]u|fkmL (chromatography) elgG5 .  

7. ;fdu|Lsf] k|of]u ug{ ;lsg] cGo ljifoj:t' 

la¿jfsf] kft tyf km"nsf /ªx¿df kfO{g] cjojx¿ 5'6\ofpg, dfgj :jf:Yo ;DjGwL /ut / 

lk;fadf x'g] s0fx¿ Pjd\ /;fogx¿ 5'6\ofpg / ltgsf] klxrfg ug{, ljleGg /ªx¿af6  cfsif{s 

l8hfOg agfpg klg of] ljlw ckgfOG5 . 

8.  ckgfpg'kg]{ ;fjwfgLx¿ 

  /ªsf cjojx¿ 5'6\ofpgsf nflu lkmN6/ k]k/ jf Anl6ª k]k/ k|of]u u/L k]k/ j|mf]df6f]u|fkmL 

ul/G5 h;df /ªx¿df kfOg] cjojx¿ kfgLsf] dfWoddf s]Gb|af6 6f9f / glhs 5'6\l6P/ 

;b{5g\ .   

 x/]s j|mf]df6f]u|fkmLdf t/n dfWodsf] ¿kdf kfgLsf] k|of]u ug{'k5{ . 

9.  j}slNks ;fdu|L  

 km/s km/s /ªx¿sf] cjojx¿ 5'6\ofpgsf nflu rssf] w'nf] jf cfndf]lgod cS;fO8sf] 

sf]nddfkm{t j|mf]df6f]u|fkmL ljlwsf] k|of]u ug{ ;lsG5 .    

10. ;fGble{s k|Zg 

 s:tf k|sf/sf ld>0fsf cjojx¿nfO{ j|mf]df6f]u|fkmLaf6 5'6\ofOG5 < 

 /ut / lk;fadf x'g] s0fx¿ Pjd\ /;fogx¿ 5'6\ofO{ ltgsf] klxrfg ug{ s'g ljlw ckgfOG5 < 

 /ªsf cjojx¿ 5'6\ofpgsf nflu lkmN6/ k]k/sf] lsg k|of]u ul/G5 < 
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:yfgLo ;fdu|Laf6 cf;jg lj|mof (Distillation) 

;fdu|L lgdf{0f 12 

1. ;fdu|L÷k|of]usf] gfd M cf;jg lj|mof (Distillation)  

2. p2]Zo M cf;jg lj|mof (Distillation) af6 kbfy{x¿sf] ld>0f  5'6\ofpg] ;fdu|L]  lgdf{0f ug{''  

3. l;4fGt M 7f]; / t/n kbfy{x¿sf ;dfg ld>0fx¿ (Homogeneous mixture) af6 cjojx¿nfO{ 

cnu cnu u/L 5'6\ofpg tfk lbP/ t/nnfO{ jfkm agpg] / jfkmnfO{ km]l/ lr;f] kf/L t/n g} k|fKt 

ug]{ ljlwnfO{ cf;jg lj|mof (Distillation) elgG5 . 7f]; / t/n kbfy{x¿sf ;dfg ld>0fx¿ h:t} 

g'g -7f];_ / kfgL -t/n_ sf] 3f]naf6 cjojx¿nfO{ 5'6\ofpg 3f]nnfO{ ttfP/ kfgLsf] jfkmnfO{ 

lr;f] efF8f] jf sG8]G;/df k7fpFbf Tof] lrl;P/ kfgL aG5 eg] 3f]n ePsf] efF8f]df 7f]; g'g afFsL 

/xG5 . of] ljlw cf;jg lj|mof (Distillation) xf] .  

4.  cfjZos ;fdu|Lx¿  

 :yfgLo :t/df kfO{g] b'O{ cf]6f sfFrsf af]tnx¿ 

 af]tnsf] ;fOh eGbf s]xL 7'nf] Pp6f wft'sf] efF8f] jf 6«] 

 csf]{ wft' jf Knfl:6ssf]] pxL ;fOhsf] efF8f] 

  g'g  

  lj1fg k|of]uzfnfsf] nflu sfFrsf] /]66{ (retort)  

 uf]nf] lk+w ePsf] km\nf:s (Round Bottom or  R.B. flask) 

 kfgLsf] af6f jf 6«km, kfgL 

 tfksf] ;|f]t -ag{/_  

5. ;fdu|L lgdf{0fsf] ljlw  

(i) :yfgLo :t/df kfOg] Pp6f sfFrsf] af]tndf g'g kfgLsf] 3f]n /fVg'xf];\ / o;nfO{  ttfpg ldNg] 

wft'sf]]] efF8f] jf 6]«df kfgL /fvL t];f]{ kf/]/ /fVg'xf];\ .  
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sfFrsf] /]66{ (retort) af6 k|of]uzfnfdf 

cf;jg ls|of    (Distillation) 

 

k/Dk/fut dlb/f agfpg] lalw 

 

(ii) o;sf] d'vnfO{ csf]{ wft' jf Knfl:6ssf]] efF8fsf]] d'vleq k7fpg'xf];\ / bf];|f] efF8f] jf af]tnnfO{ 

lr;f] kfgLdf 8'afpg'xf];\ . 

(iii) g'gkfgLsf] 3f]n ePsf] efF8f]nfO{ tfk lbO{ ttfpg'xf];\ . 

(iv) g'gkfgLsf] 3f]n tft]/ kfgL jfkmdf kl/0ft ePkl5 s] x'G5 cjnf]sg u/L lgisif{df k'Ug'xf];\ . 

 yk hfgsf/L M lj1fg k|of]uzfnfsf] nflu  

sfFrsf] /]66{ (retort) nfO{ uf]nf] lkFw 

ePsf] km\nf:s (R.B. flask) sf]] d'vleq 

k7fOG5 . R.B. flask lr;f] kfgLsf] af6f 

-6«km_ df /fVf]/ jfkmnfO{ lr:ofP/ z'4 

kfgL jf l8l:6n jf6/ hDdf ul/G5  . 

6. ;fdu|Lsf] k|of]u tyf lgisif{  

 :yfgLo ;fdu|Laf6 ul/g] cf;jg lj|mofdf 

g'g kfgLsf] 3f]nnfO{ ttfpFbf kfgL jfkm aGg] / lr;f] kfgLdf 8'afP/ /flvPsf] efF8f] jf af]tndf 

kfgLsf] jfkm lr;f] eO{ z'4 kfgL jf l8l:6n 

jf6/ hDdf x'G5 . 

 tfk lbOPsf] klxnf] efF8f]df eg] ;dfg ld>0fsf] 

7f]; cjojsf] ¿kdf g'g afFsL /xG5 . o; 

ljlwaf6 g'gkfgLsf] 3f]naf6 g'g / kfgLnfO{ 

cnu cnu u/L 5'6\ofpg ;lsG5 . 

7. ;fdu|Lsf] k|of]u ug{ ;lsg] cGo ljifoj:t' 

 ;f}o{ zlStaf6 ;d'b|sf] g'lgnf] kfgLnfO{ z'4 ug]{ 

sfddf pkof]u ul/G5 . 

  sd / a9L pDng] tfkj|md ePsf t/nx¿sf 

;dfg ld>0fsf cjojx¿nfO{ v08Lt cf;jg (fractional distillation) af6 5'6\ofpg] sfddf 

pkof]u ul/G5 . 

 cz'4 kfgL / wldnf] kfgLnfO{ ;"o{sf]  tfk zlStaf6 z'4 u/L lkpg of]Uo kfgL tof/ ug{ 

;lsG5 . 

 ufpF3/df dlb/f pTkfbgdf of] ljlw ckgfOG5 .   

8.  ckgfpg'kg]{ ;fjwfgLx¿  

 sfFrsf ;fdu|Lx¿ km'6g ;Sg] ePsfn] rnfpFbf ;fjwfgL ckgfpg'kb{5 .  

 tfk lbP/ jfkmnfO{ ;ª\sng ug]{ sfdsf] nflu Knfl:6ssf] efF8f k|of]u ug'{ x'Fb}g, lsgls of] 

tfkn] kUng ;S5 .    
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9. ;fdu|L lgdf{0f ubf{ rflxg] j}slNks ;fdu|Lx¿    

 Knfl:6ssf] af]tn  tyf sfFrsf kftfx¿  k|of]u u/L ;f}o{ zlSt -;"o{sf] tfk_ dfkm{t kmf]xf]/ 

kfgLaf6 z'4 kfgL lgsfNg] ljlw o;}df cfwfl/t 5 .     

10. ;fGble{s k|Zgx¿ 

 s:tf k|sf/sf ld>0fsf cjojx¿nfO{ cf;jg ljlwaf6 5'6\ofOG5 <  

 ;d'b|sf] g'lgnf] kfgLnfO{ z'4 ug{ s'g ljlw ckgfOG5 < 

 kmf]xf]/ kfgLaf6 :yfgLo :t/df s;/L z'4 kfgL k|fKt ug{ ;lsG5 <  
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;fdu|L lgdf{0f 13 

1. ;fdu|L M ;f}o{ zlStaf6 kfgL z'¢ ug]{ ;fdu|L (Solar water purifier material)  

2. p2]Zo M  ;f}o{ zlStaf6 kfgL z'¢ ug]{ ;fdu|L]  lgd{0f u/L cz'¢ kfgLnfO{ z'¢ ug]{ 

3. l;4fGt M ;"o{sf] tfkdfkm{t cz'4 kfgLaf6 kfgLsf] jfkmnfO{ csf]{ lr;f] efF8f] jf sG8]G;/df k7fpFbf 

Tof] lrl;P/ kfgL aG5 . of] ljlw ;f}o{ zlStsf] d2tn] cz'4 kfgLaf6 z'4 kfgL k|fKt ug{ pkof]u 

ul/G5 .  

4.  cfjZos ;fdu|Lx¿  

 :yfgLo :t/df kfO{g] b'O{ cf]6f Knfl:6ssf af]tnx¿  

 10 cm nfdf] n]an kfOksf] Ps 6'j|mf, 6fF:g] 6]k 

5. ;fdu|L lgdf{0fsf] ljlw  

(i) :yfgLo :t/df kfO{g] b'O{ cf]6f Knfl:6ssf af]tnx¿ lnP/ k|To]ssf] lasf]{df n]jn kfOk l5g{ 

;Sg] Kjfn agfpg'xf];\ .  

(ii) b'j} af]tnsf] lasf]{sf] ;dtn ;txnfO{ ldnfP/ lasf]{x¿ 6]kn] 6fF:g''xf];\ / b'j}sf] Kjfnaf6 n]an 

kfOksf] 6'j|mf lrqdf h:t} l5/fpg'xf];\ . 

(iii) n]an kfOk l5/fPsf] 7fpFaf6 kfgL gr'lxg] u/L kUn]sf] d}gn] 6fNg'xf];\ . 

(iv) Pp6f af]tndf wldnf] kfgL /fv]/ n]an kfOk ;lxtsf] lasf]{ nupg'xf];\ . t/ n]an kfOkn] 

wldnf] kfgLsf] ;txnfO{ g5'g] u/L af]tn leq kfg'{xf];\ . 

(v) csf{] vfnL af]tnnfO{ dfly k6\l6af6 n]an kfOknfO{ af]tnleq kf/L af]tn tn kmsf{P/ lasf]{ 

s:g'xf];\ . 

(vi) o;/L tof/ ePsf] ;fdu|LnfO{ 3fd nfUg] kfl/nf] :yfgdf /fv]/ cjnf]sg ug'{xf];\ . 

6. ;fdu|Lsf] k|of]u tyf lgisif{  
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 ;"o{sf] tfkn] wldnf] kfgLnfO{ ttfpFbf kfgL jfkm aGf]/ kfOk dfkm{t dflyNnf] af]tndf k'U5 /  

jfkm lr;f] eO{ z'4 kfgL -l8l:6n jf6/_ hDdf x'G5 . 

 o;/L ;f}o{  zlStdfkm{t wldnf] jf cz'4 kfgLnfO{ z'4 ug{ ;lsG5 . 

7. ;fdu|Lsf] k|of]u ug{ ;lsg] cGo ljifoj:t' 

 ;f}o{ zlStaf6 ;d'b|sf] g'lgnf] kfgLnfO{ z'4 ug{ pkof]u ul/G5 . 

 cz'4 / wldnf] kfgLnfO{ ;"o{sf]  tfk zlStaf6 z'4 u/L lkpg of]Uo kfgL tof/ ug{ ;lsG5 .  

8.  ckgfpg'kg]{ ;fjwfgLx¿  

 lasf{] / kfOksf] h8fg ubf{ kfgL g/;fpg] u/L Po/ 6fO6 ug'kb{5 . 

 ;fdu|LnfO{ ;"o{sf] k|sfz kof{Kt cfpg] :yfgdf /fVg'kb{5 .  

9. Jf}slNks ;fdu|Lx¿   

 Knfl:6ssf] af]tnx¿sf] ;6\6fdf sfFrsf ;kmf af]tnx¿ k|of]u ug{ ;lsG5 . 

 n]an kfOksf] ;6\6fdf ;fOgk]gsf kfOkx¿ klg k|of]u ug{ ;lsG5 .     

10. ;fGble{s k|Zgx¿ 

 ;d'b|sf] g'lgnf] kfgLaf6 s;/L z'4 lkpg] kfgL k|fKt ug{ ;lsG5 < 

 wldnf] kmf]xf]/ kfgLaf6 :yfgLo :t/df z'4 kfgL kfpg s'g ljlw ckgfpg'knf{ < 
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;fdu|L lgdf{0f 14 

1. ;fdu|Lsf] gfd M jftfj/0f ;+/If0f ug]{ ;fdu|L 

2. p2]Zo M  k'/fgf Knfl:6s af]tnsf] pkof]u u/L jftfj/0f ;+/If0f ug]{ ;fdu|Lsf] lgdf{0f ug]{ 

3. l;4fGt M jftfj/0fnfO{ ;+/If0f ug{ / Osf]l;:6ddf ;Gt'ng sfod /fVg KNffli6shGo ;fdu|Lx¿ 

r'gf}tLsf ¿kdf b]lvPsf 5g\ . Knfl:6ssf af]tnx¿sf] a9\bf] k|of]unfO{ s]xL xb;Dd Go"gLs/0f ug{ 

logLx¿sf] k'gM k|of]unfO{ ckgfpg ;lsG5 . o:tf af]tnx¿nfO{ udnfsf] ¿kdf k'gM k|of]u u/L 

;'Gb/ au}Frf agfpg ;lsG5 .  

4. cfjZos ;fdu|Lx¿ M :yfgLo :t/df kfOg] Knfl:6ssf af]tnx¿, lsnfx¿, gfOngsf 8f]/Lx¿  

5. ;fdfu|L lgdf{0fsf] tl/sf -ljlw_  

klxnf] tl/sf 

(i)  :yfgLo :t/df kfO{g] Knfl:6ssf af]tnx¿ 

lnP/ k|To]sf] lkFwdf csf]{ af]tnsf] 

d'vlt/sf] efu l5g]{ u/L Kjfn agfpg'xf];\ 

. 

(ii)  Pp6f af]tnsf] d'vlt/sf] efu csf]{sf] 

lkFwdf kf/]sf] Kjfndf l5/fP/ 3/sf] sf};L, 

5t jf leQfdf lsnf 7f]s]/ gfOngsf] 

8f]/Ln] afFw]/ c8\ofpg'xf];\ . 

(iii)  lrqdf b]vfP e}mF k|To]s af]tnnfO{ laraf6 vf]n]/ sDkf]i6 dn /fVg'xf];\ / k|To]sdf l;hgn 

km"nsf af]6, :6«a]/L, t/sf/L cflb /f]Kg'xf];\ . 

 bf];|f] tl/sf 

(i)  af]tnsf] larlt/ sf6]/ b'O{ efu agfpg'xf];\ . 

(ii) cfwf/ lt/sf] efudf kfgL /fVg'xf];\ / 

d'vlt/sf] lasf]{df ;fgf] Kjfn kf/L k'/fgf] 

sk8fsf] 6'j|mf l5/fP/ kfgLdf 8'Ag] u/L cfwf/ 

dfly  ;f]ln h:t} kf/L /fVg'xf];\ . 

(iii) d'vlt/sf] efudf sDkf]i6 dn;lxt df6f] 

eg'{xf];\ .  

(iv) OR5fcg';f/ ljleGg kmnkm"n tyf t/sf/Lsf 

la?jfx¿ /f]k]/ x'sf{pg'xf];\ . 
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6. ;fdu|Lsf] k|of]u tyf lgisif{  

 k|To]s klxnf] af]tnaf6 kfgLn] l;FrfO ubf{ x/]sdf l;FrfO k'uL k|To]sdf l;hgn km"n, :6«a]/L, 

t/sf/L cflb /fd|f];Fu pdfg{ ;lsG5 . 

 bf];|f] tl/sfdf cfwf/lt/sf] efudf kfgL x'gfn] sk8fsf] 8f]/Lsf] d2tn] cfkm}F l;rfO eO{ 

la?jfx¿ x's{G5g\ . 

 o; ljlwaf6 jftfj/0f :jR5 / x/fe/f kfg{ ;lsG5 . Knfl:6saf6 x'g] k|b"if0f sd ug{ ;lsG5 .  

7. ;fdu|Lsf] k|of]u ug{ ;lsg] cGo ljifoj:t' 

 of] k|ljlwsf] pkof]u ;x/ ahf/sf 3/, ljBfno, :jf:Yo ;+:yf nufot cGo ;fj{hlgs :yfgdf 

klg ug{ ;lsG5 .  

8.  ckgfpg'kg]{ ;fjwfgLx¿  

 Ps csf]{af6 g5'6\l6g] u/L af]tnx¿nfO{ lkmS;  ug'{k5{ . 

 xfjfn] gn8fpg] u/L c8\ofpg'k5{ . 

 ;fdu|LnfO{ ;"o{sf] k|sfz kof{Kt cfpg] :yfgdf /fVg'k5{ .  

 Aff]tnnfO{ sf6\bf / Kjfn kfbf{ rf]6k6s gnfUg] u/L xf]l;of/L ckgfpg'k5{ .  

9. ;fdu|L lgdf{0f ubf{ rflxg] j}slNks ;fdu|Lx¿   

 Knfl:6ssf] af]tnx¿sf] ;6\6fdf afSnf kf]lnlyg emf]nfx¿ Kflg k|of]u ug{ ;lsG5 .    

10. ;fGble{s k|Zgx¿ 

 tkfO{Fsf] ufpF 6f]ndf Knfl:6shGo kmf]xf/x¿nfO{ s;/L lj;h{g ug]{ ul/Psf] 5 <  

 :jR5 jftfj/0f agfpg s] pkfo ckgfpg'knf{ < 

 cfkm\gf] 3/af6 lg:sg] kmf]xf]/nfO{ Jojl:yt ug{ s] ug'{k5{ <   

 

 

 

 

 


