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g]kfndf ;fdflhs, cfly{s, ef}uf]lns, wfld{s, ;fF:s[lts / n}ª\lus h:tf ljleGg sf/0faf6 dfWolds 
lzIffsf] kx'Fr eGbf aflx/ /x]sf o'jf tyf k|f}9nfO{ dfWolds lzIffsf] kx'Fr ;/n / ;xh agfpg z}lIfs 
;q @)^$ b]lv v'nf ljb\ofno sfo{j|md ;~rfng ul/Psf] xf] . xfn b]z e/sf *$ cf]6f ;fd'bflos 
ljb\ofnox¿df ;~rflnt v'nf ljb\ofno sfo{j|mddf ljleGg ju{ / ;d'bfosf l;sf?x¿ cWoog/t 5g\ . 

o:tf v'nf ljb\ofno sfo{j|mdn] …;a}sf nflu lzIff’ eGg] /fli6«o cleofgsf] nIo k'/f ug{ Ps ;zSt 

dfWod ePsf] 5 .  

v'nf ljb\ofno sfo{j|mddf cWoog/t ljb\ofyL{sf nflu z}lIfs hgzlSt ljsf; s]Gb|n] d'lb|t :jfWofo 
;fdu|L, >Jo tyf >Job[io ;fdu|L ljsf;, pTkfbg, k|;f/0f tyf ljt/0f ub}{ cfO/x]sf] 5 . o:tf 
;fdu|Lx¿nfO{ ;se/ k|f}9 l;sfO l;b\wfGt / z}nLdf cfwfl/t agfOPsf] 5 . o;} lznlznfdf o; s]Gb|n] 
l;sf?x¿sf nflu cEof; k'l:tsf ljsf; u/L pgLx¿sf] l;sfOnfO{ dha'b kfg]{ / k|j]lzsf k/LIffdf 
;xh} pTtL0f{ u/fpg] nIo lnPsf] 5 . o;} ;Gbe{df o; cEof; k'l:tsf ljsf; ul/Psf]  
xf] . o; cEof; k'l:tsfn] v'nf ljb\ofno sfo{j|mddf cWoog/t l;sf?sf] l;sfO pknlAw clej[b\lw ug{ 
;xof]u k'¥ofpg] cfzf ul/Psf] 5 . v'nf ljb\ofno sfo{j|mdsf l;sf? / lgoldt ljb\ofyL{sf nflu Pp6} 
kf7\oj|mdsf] k|fjwfg ePsfn] lgoldt ljb\ofyL{sf nflu klg of] cEof; k'l:tsf plTts} kmnbfoL x'g] 
ljZjf; ul/Psf] 5 .  

o; cEof; k'l:tsf sIff !) sf] lj1fg ljifosf] kf7\oj|md / ;f]xL adf]lhd ljsf; ul/Psf] kf7\o 
k':tssf ljifo j:t'df cfwfl/t 5 . o; cEof; k'l:tsfdf !) cf]6f PsfOx¿ 5g\ h'g P;Pn;Ldf 
;f]lwg] !) cf]6f k|Zgx¿df cfwfl/t 5g\ . x/]s PsfOnfO{ d'VotM ^ cf]6f v08x¿df -kf7\o j:t', hfGg} 
kg]{ s'/fx¿, lj|mofsnfk, cEof;sf nflu k|Zg, gd'gf k|Zgf]Tt/ / P;Pn;L cEof;sf nflu k|Zgx¿_ 
ljefhg ul/Psf] 5 .  

o; cEof; k'l:tsf ljsf;sf j|mddf k|ToIf / k/f]If¿kdf ;ª\nUg JolStx¿nfO{ o; s]Gb| cfef/ k|s6 
ub{5 . o; k'l:tsfsf] ljsf;sf] j|mddf cfof]hgf ul/Psf] ljleGg sfo{zfnfx¿df pkl:yt eO{ /rgfTds 
;'emfjx¿ k|bfg ug'{x'g] lj1 tyf lzIfsx¿, n]vs, ;Dkfbg, sDKo'6/ l8hfOg, se/ l8hfOg tyf o; 
k'l:tsfsf] ljsf;sf nflu ;+of]hg ug'{x'g] ;Dk"0f{ JolStx¿ wGojfbsf kfq  
x'g'x'G5 . o; ;fdu|Ldf cem klg sld sdhf]/Lx¿ /xg ;Sg] ePsfn] ;'wf/ u/L cem u'0f:t/Lo / 
Jojxfl/s agfpg ;a}sf] /rgfTds ;'emfjsf nflu ;Djb\w ;a} kIfdf s]Gb| xflb{s cg'/f]w ub{5 .  

@)&@  
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PsfO M ! 

kf7 M an / pmhf{ 

!= kf7\o j:t' 
u'?Tjfsif{0f / u'?Tj an, u'?Tj k|j]u, tf}n / lk08 :jtGq v;fO, tf}n ljxLgtf, gjLs/0fLo / 
cgjLs/0fLo pmhf{, pmhf{ ;ª\s6 / pmhf{ art . 
@= hfGg} kg]{ s'/fx¿ M 

• s'g}klg @ cf]6f lk08x¿ lar Ps lk08n] csf]{nfO{ cfsif{0f ug]{ an /x]sf] x'G5 . ;f] 
u'0fnfO{ u'?Tjfsif{0f an (Gravitational force or gravitation) elgG5 . 

• l:y/ cj:yfdf /x]sf] j:t'nfO{ rfndf Nofpg] jf ultzLn cj:yfdf /x]sf] j:t'nfO{ l:y/ 
cj:yfdf Nofpg vf]Hg] r]i6fnfO{ g} an elgG5 . an gfKg] PsfO Go'6g xf] . 

• olb b'O{ j:t'x¿dWo]sf] Pp6f j:t' s'g} cfsfzLo lk08 eof] eg] ltgLx¿larsf] tfGg] annfO{ 
u'?Tjan (gravity) elgG5 . u'?Tjfsif{0f / u'?Tjan b'j}nfO{ Go'6g PsfOdf gflkG5 . 

• u'?Tj ann] ubf{ k[YjLdf v:g] k|To]s j:t'df k|j]u pTkGg e}/x]sf] x'G5 pSt k|j]unfO{ g} 
u'?Tj k|j]u (acceleration due to gravity) elgG5 . 

• s'g} b'O{ j:t'x¿lar pTkGg x'g] u'?Tjfsif{0f an tL j:t'sf lk08sf] u'0fgkmn;Fu ;dfg'kflts 
x'G5 eg] tL j:t'x¿sf] s]Gb|x¿ larsf] b"/Lsf] ju{;Fu Jo'tj|mdfg'kflts  
x'G5 . o;} lgodnfO{ Go'6gsf] u'?Tjfsif{0f ;DaGwL ljZjJofkL lgod elgG5 . h;nfO{ 

2
21

d
mmFα  n] ;d]t hgfpg ;lsG5 . hxfF m1 / m2 b'O{ j:t'x¿sf lk08x¿ x'g eg] 'd' tL 

b'O{ j:t'x¿ larsf] s]Gb|Lo b"/L xf] . 
• j:t'df /x]sf] s'n kbfy{sf] kl/df0fnfO{ lk08 elgG5 . lk08nfO{ gfKg] PsfO lsnf]u|fd  

xf] . lk08 7fpF cg';f/ km/skm/s x'Fb}g . 
• j:t'sf] lk08 / u'?Tj k|j]usf] u'0fgkmn g} To; j:t'sf] tf}n xf] . tf}n 7fpF cg';f/ 

km/skm/s x'G5 . tf}nnfO{ klg Go'6g PsfO d} gflkG5 . 
• u'?Tjfsif{0f If]qleq lagf s'g} cj/f]w :jtGq ¿kn] j:t' v:g'nfO{ :jtGq v;fO elgG5 . 

:jtGq v;fOsf a]nfdf j:t'df pTkGg k|j]u / To; 7fpFsf] u'?Tj k|j]u ;w} a/fa/ 
 x'G5 . 

• :jtGq v;fOsf ;dodf j:t'df tf}n z"Go /xG5 . o:tf] cj:yfnfO{ g} tf}n ljxLgtf elgG5 . 
• u'?Tjfsif{0f cr/dfg hlxn] klg 6.67x10-11 Nm2/kg2 x'G5 . 
• ul0ftLo ;dfwfgsf nflu ;"qx¿ M  

u'?Tjfsif{0f an 2
21)(

d
mGmF =  

hxfF,  
G= u'?Tjfsif{0f cr/dfg 
m1= s'g} Ps j:t'sf] lk08 
m2= csf]{ j:t'sf] lk08 
d= b'O{ j:t'x¿ larsf] s]Gb|Lo b"/L 
F= u'?Tjfsif{0f an 

k[YjLsf] ;txaf6 prfO a9]df u'?Tj an jf tf}n 
( )21)(

hR
GMmW
+

=  
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hxfF,  
G= u'?Tjfsif{0f cr/ 
M= u|xsf] lk08 
m= j:t'sf] lk08 
R= u|xsf] cw{Jof; 
h= k[YjLsf] ;txaf6 prfO 

u'?Tj k|j]u 2)(
R

GMg =  

hxfF,  
G= u'?Tj u'?Tjfsif{0f cr/ 
M= u|xsf] lk08 
R= u|xsf] cw{Jof; 

tf}nsf] nflu j}slNks ;"q  
j:t'sf] tf}n mgW =)(  

hxfF,  
g= u'?Tj k|j]u 
m= j:t'sf] lk08 

• sfo{ ug{ ;Sg] IfdtfnfO{ pmhf{ elgG5 . 
• pmhf{ kfpg ;lsg] ;|f]tnfO{ pmhf{sf ;|f]t elgG5 . 

pmhf{sf ;|f]tx¿ k|fo k|s[lt d} kfOG5g\ . ;"o{ pmhf{sf] k|d'v ;|f]t xf] . ljZjdf vkt x'g] pmhf{sf] #% 
k|ltzt pmhf{ cfk'lt{ vlgh t]naf6 x'G5 . 
ljZjdf pkof]u x'g] pmhf{sf] @& k|ltzt pmhf{ sf]Onfaf6 k|fKt x'G5 . 
pmhf{af6} snsf/vfgf, oftfoftsf ;fwg, cGo pkof]lu ;fwg, l6=le, sDKo'6/ h:tf ;fwgx¿ 
;~rfngdf Nofpg ;lsG5 . 

• 5f]6f] ;dodf k'g pTkfbg ug{ ;lsg] jf slxNo} gl/lTtg] pmhf{sf] ;|f]tnfO{ gjLs/0fLo pmhf{sf] ;|f]t 
elgG5 . h:t}M ;f}o{ zlSt, afof]df;, xfjf cflb . 

• pmhf{sf] ;|f]tsf] k|of]u ub}{ hfFbf pmhf{ l/lTtPkl5 t'?Gt} cfk"lt{ ug{ g;lsg] pmhf{sf] ;|f]tnfO{ 
cgjLs/0fLo pmhf{;|f]t elgG5 . h:t} M sf]Onf, vlgh t]n, k|fs[lts Uof; cflb . 

• cgjLs/0fLo pmhf{sf] vktnfO{ Go'gLs/0f ug{ k|of]u ul/g] gjLs/0fLo pmhf{sf] ;|f]tnfO{ pmhf{sf] 
j}slNks ;|f]t elgG5 .  

• bfp/f, afof]df;, afof] Uof;, k/fn, 5\jfnL, e"; cflbnfO{ h}ljs pmhf{ klg elgG5 .  
• kf/df0fljs k|ltlj|mof u/fO pmhf{ pTkfbg ul/g] pmhf{nfO{ Go"lSno/ pmhf{ elgG5 .  
• e";, sf7sf] w"nf], 5\jfnLsf 6'j|mfx¿ u'OF7f, d]l;gn] vfFb]/ agfOPsf] 6'j|mfnfO{ afof]df;  

elgG5 . 
• ;d'b|df pTkGg x'g] Hjf/af6 ljb\o't pTkfbg u/L jf cGo tl/sfn] pkof]u ul/g] pmhf{nfO{ Hjf/ 

pmhf{ elgG5 . 
• jfo'åf/f zlSt pTkfbg u/L pkof]u ul/g] pmhf{nfO{ jfo' pmhf{ elgG5 . of] gjLs/0fLo pmhf{  

xf] .  
• k[YjLsf] leqL efudf cToGt tftf] /x]sf]n] pSt tfkåf/f pmhf{ k|fKt u/L pkof]u ul/g] pmhf{nfO{ 

lhof]yd{n pmhf{ elgG5 . 
• gjLs/0fLo pmhf{sf] ;|f]t eg]sf] o:tf] ;|f]t xf] hxfF pmhf{ l/lTtPkl5 To;sf] k'g:yf{kg t'?Gt} ug{ 

;lsG5 . h:t} M hnljb\o't pmhf{, jfo' pmhf{, ;f}o{ pmhf{, 5fn pmhf{ cflb . 
• pmhf{sf] ;|f]tnfO{ ldtJooL / ljj]sk"0f{ 9ª\un] k|of]u ug'{kb{5 . pmhf{sf] gjLs/0fLo pmhf{ a9L 

pkof]u u/L j}slNks ;|f]tsf] ljsf; / pkof]u ug'{kb{5 . pmhf{ k|of]u;DaGwL cfk'mn] hfg]sf] s'/f 
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c¿nfO{ ;d]t hfgsf/L u/fO pkof]u ug'{kb{5 . dfly plNnlvt pkfo cjnDjg u/L pmhf{ ;+/If0f 
ug{ ;lsG5 . 

• gjLs/0fLo pmhf{sf] k|of]u, jt{dfg pmhf{sf] sd pkof]u, ldtJooL / ljj]sk"0f{ pkof]u u/L pmhf{sf] 
j}slNks ;|f]tx¿sf] ljsf; u/L pkof]u u/]df eljiodf pmhf{;ª\s6 ef]Ug' kb}{g .   

• ;"o{df kof{Kt dfqfdf xfO8«f]hg x'g', k|z:t tfk x'g' / k|z:t rfk x'g'n] xfO8«f]hgsf :jtGq 
k|f]6f]gx¿ lgdf{0f eO{ lxlnod k/df0f'x¿sf] lgdf{0f x'G5 / o;/L g} k\mo"hg x'g] ub{5 . 

• hnljb\o't Ps gjLs/0fLo, k|b'if0f /lxt, ax'pkof]uL, ;:tf] / k|of]u ug{ ;lhnf] j}slNks pmhf{sf] 
;|f]t xf] . 

• ;Dk"0f{ k|f0fLx¿ hLljt /xg ltgLx¿sf] z/L/nfO{ pmhf{sf] cfjZostf kb{5 eg] ltgLx¿n] ug]{ 
sfo{sf nflu klg pmhf{ g} rflxG5 . 

 
#= lj|mofsnfkx¿ M 
!=  Pp6f ;fgf] / csf]{ s]xL 7'nf] 9'ª\ufsf] 6'j|mfnfO{ s]xL prfOdf nfg'xf];\ . v;fNbf tn cfOk'Ug] 

7fpFdf Pp6f l6gsf] kftf jf 7f]lSsbf cfjfh lg:sg] j:t' /fVg'xf];\ / pSt b'j} 9'ª\ufnfO{ Ps} 
;fy tn v;fNg'xf];\ . o;f] ubf{ s] pSt b'j} 9'ª\ufsf] cfjfh l6g;Fu 7f]lSsP/ Ps} k6s ;'lgof] 
< To:t} km]/L plTts} nDafO, rf}8fO / df]6fOsf b'O{cf]6f sfuhsf kfgf lnO Pp6fnfO{ 8Nnf] 
kf/]/ / csf]{nfO{ Tolts} prfOaf6 Ps} ;fy v;fNg'xf];\ . s] tL b'j} sfuhsf 6'j|mf Ps} k6s 
hldgdf k'u] < oL b'j} k|of]uaf6 s] s'/f hfGg ;lsG5 <  

lgisif{ M  
dflysf] k|of]udf ;fgf] 9'ª\uf / 7'nf] 9'ª\ufsf] 6'j|mf Ps} k6s hldgdf emb{5g\ lsgls logLx¿df 
xfjfsf] cj/f]w sddfq kb{5 / u'?Tj k|j]u b'j}df ;dfg pTkGg x'G5 . t/ bf];|f] k|of]udf 
sfuhx¿nfO{ tn v;fNbf 8Nnf] kf/]sf] sfuh klxn] hldgdf cfOk'U5 / 8Nnf] gkf/]sf] sfuh 
kl5 dfq tn cfOk'U5 lsgls r]K6f] sfuhdf eGbf 8Nnf] sfuhdf xfjfn] cj/f]w sd ub{5 . 

@= km/skm/s cfsf/sf ltgcf]6f ltnsf n88' tof/ kfg'{xf];\ ca ltg cf]6} n8\8'nfO{ ef}lts 
t/fh'df /fvL lk08 gfKg'xf];\ s] x'G5 < s] 7'nf] n8\8'sf] lk08 a9L ;fgf] n8\8'sf] lk08 j|mdzM 
sd eof] <  

lgisif{M 
xf] 7'nf] n8\8'sf] lk08 a9L / j|mdzM ;fgf n8\8'sf lk08 sd x'G5 lsgls oxfF n8\8'df /x]sf] 
ltnsf u]8fx¿nfO{ k/df0f' dfGg] xf] eg] 7'nf] n8\8'df w]/} ltnsf u]8f / ;fgf n8\8'df j|mdzM 
sd ltnsf u]8f 6fFl;Psf x'G5g\ / j:t'df ePsf hDdf k/df0f' g} To; j:t'sf] lk08 lgdf{0fstf{ 
/x]5 .  

#=  Pp6f Knfli6s lnO pSt Knfli6snfO{ !% b]lv @) ;]lG6ld6/sf] cw{Jof; /fvL uf]nf] cfsf/df 
sf6\g'xf];\ . To;sf] 3]/fx¿df a/fa/ b"/Ldf ;fgf] ;fgf] Kjfn kfg'{xf];\ a/fa/ nfdf] 6'j|mf wfuf]n] 
tL k|To]s Kjfndf afFWg'xf];\ / ;a} wfuf]sf 6'j|mfnfO{ Pp6} 7fpFdf ufF7f]  
agfpg'xf];\ . cj pSt ufF7f]df Pp6f ;fgf] uX|f} j:t' afFWg'xf];\ . x]bf{ of] kf/f;'6 h:t} aGg k'U5 . 
o;nfO{ dfly 5taf6 tnlt/ v;fNg'xf];\ / cjnf]sg ug'{xf];\ . s] o; lsl;dsf] v;fOnfO{ :jtGq 
v;fO{ elgG5 < v;L/x]sf] a]nf pSt j:t'sf] k|j]u s'g a]nf z"Go x'G5 < 

lgisif{ M 
o; lsl;dsf] v;fOnfO{ :jtGq v;fO{ elgb}g lsgls oxfF vl;/x]sf] j:t'df Knfli6sdf xfjfsf] 
cj/f]w kg{ hfG5 / j:t' l9nf] v:b5 . pSt j:t'df xfjfsf] cj/f]w gx'Fbf dfq :jtGq v;fO 
x'G5 . kf/f;'6 tn embf{ To;sf] ult a9\bf xfjfsf] cj/f]w klg a9\b} hfG5 . ha kf/f;'6sf] tf}n 
/ pSt cj/f]w a/fa/ x'G5, k|j]usf] dfg z"Go eO{ pSt kf/f;'6 ;dfg ultdf tn v:5 .  

$= cEof;sf nflu k|Zgx¿ M 
• u'?Tjfsif{0f an eg]sf] s] xf] < o;nfO{ s'g PsfOdf gflkG5 < 
•  u'?Tj eg]sf] s] xf] < 
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• u'?Tjfsif{0f cr/dfg slt x'G5 / u'?Tjfsif{0f cr/ eg]sf] s] xf] < 
• :jtGq v;fO eg]sf] s] xf] < 
• tf}n ljxLgtf eGgfn] s] a'lemG5 < 
• j:t' s:tf] cj:yfdf tf}n ljxLg x'G5 < 
• u'?Tj k|j]u eg]sf] s] xf] < 
• u'?Tjfsif{0f an s'gs'g s'/fdf lge{/ /xG5 < 
• Go'6gsf] u'?Tjfsif{0f ;DaGwL ljZjJofkL lgod eGgfn] s] a'lemG5 < 
• Kjfv / l;Ssfsf] k|of]usf] lgisif{ n]Vg'xf];\ .  
• j:t'sf] tf}n lsg 7fpF cg';f/ km/skm/s x'G5 < 
• tf}n eg]sf] s] xf] < 
• j[x:kltsf] lk08 1.9x1027 ls=u|f 5 / ;"o{sf] lk08 2x1030 ls=u|f 5 . j[x:kltaf6 ;"o{ 7.8x108 

lsnf]ld6/ 6f9f 5 eg] tL b'O{ lk08x¿ lar u'?Tjfsif{0f an slt xf]nf < 
• j:t'sf] tf}n / k[YjLsf] cw{Jof;lar s:tf] ;DaGw 5 < 
• kf/f;'6/x¿nfO{ xjfO{hxfhaf6 tn embf{ lsg rf]6k6s nfUb}g < 
• k[YjLsf] ;txdf u'?Tj k|j]usf] cf};tdfg slt x'G5 < 
• u'?Tjfsif{0f cr/dfgsf] PsfO s] xf] < 
• ;"o{sf] lk08 2x1030 lsnf] u|fd 5 . ;"o{sf] s]Gb|af6 5x107 lsnf] ld6/ k/af6 v:g] lk08sf] 

k|j]u slt x'G5 < 
-;"q, g=GM/R2 k|of]u u/L ;dfwfg vf]Hg]_ 

• s:tf] cj:yfdf u'?Tjfsif{0f an u'?Tjfsif{0f cr/ /fzL;Fu a/fa/ x'G5 < 
• Pp6f 7'nf] 9'ª\uf] / csf]{ ;fgf] 9'ª\ufnfO{ s]xL cUnf] 7fpFaf6 v;fNbf s'g rflx klxn] hldgdf 

k'U5, lsg < 
• u'?Tj k|j]u k[YjLsf] :yfgcg';f/ 36j9 x'G5, lsg < 
• kf/f;'6sf] v;fO :jtGq v;fO xf] < lsg < 
• k[YjLsf] lk08 6x1024kg  / rGb|dfsf] lk08 7.2x1022kg 5 . tL b'O{ lk08x¿sf] s]Gb|Lo b"/L 

3.6x108m eP tL b'O{ larsf] u'?Tjfsif{0f an slt xf]nf < [2.223x1018N]  
• gjLs/0fLo pmhf{ eGgfn] s] a'lemG5 < 
• cgjLs/0fLo pmhf{ eg]sf] s] xf] < 
• hn ljb\o't eg]sf] s] xf] < 
• jt{dfg ljZjdf hnljb\o'tsf] k|of]u a9\b}5, lsg < 
• jfof]df; eg]sf] s] xf] < 
• lhof]yd{n pmhf{ eg]sf] s:tf] pmhf{ xf] < 
• pmhf{sf] ;+/If0f s;/L ug{ ;lsG5 < 
• pmhf{ ;ª\s6 eg]sf] s] xf] < 
• pmhf{ ;ª\s6af6 aRg] pkfox¿ s]s] x'g\ < 
• pmhf{ ;ª\s6 cfpg] k|d'v sf/0f s] xf] < 

 
%= gd'gf k|Zgf]Tt/  
!=-s_ u'?Tjfsif{0f l:y/ cª\s eg]sf] s] xf] < o;sf] dfg n]Vg'xf];\ . Pp6f j:t'sf] lk08 100kg / csf]{ 

j:t'sf] lk08 200kg 5 . olb tL b'O{ j:t'sf] s]Gb|Lo b"/L 10m eP ltgLx¿ lar pTkGg x'g] 
u'?Tjfsif{0f an kTtf nufpg'xf];\ . k[YjLsf] s]Gb|af6 6f9f /x]sf] j:t'sf] tf}n sd x'G5 Go'6gsf] 
u'?Tjfsif{0fsf] lgodsf] cfwf/df JofVof ug'{xf];\ . [1+2+1.5] 

pTt/ M 
!.! lsnf]u|fd lk08 ePsf] j:t'nfO{ s]Gb|Lo b"/L ! ld6/ x'g] u/L /flvPsf] j:t'df pTkGg x'g] 
u'?Tjfsif{0f jnnfO{ u'?Tjfsif{0f l:y/ cª\s elgG5 . o;sf] dfg\ 6.67x10-11 Nm2/kg2  
x'G5 .  
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oxfF, 
klxnf] lk08 (m1)=100 kg 
bf];|f] lk08 (m2)=200 kg 
ltgLx¿sf] s]Gb|larsf] b"/L (d)=10 m 
u'?Tjfsif{0f cr/ cª\s (G)=6.67x10-11 Nm2/Kg2 
u'?Tjfsif{0f an(F)=? 
;"q cg';f/, 

2
21

d
mGmF =  

2

11

10
2001001067.6 ×××

=
−

 

100
10334.1 6−×

=  

NF 81033.1 −×=∴  
 
-v_ lhof]yd{n pmhf{ eg]sf] s] xf] < zlSt ;ª\s6sf] l:yltaf6 aRgsf] nflu ckgfpg ;lsg] s'g} @ 
cf]6f pkfox¿ n]Vg'xf];\ . [1+2] 
pTt/ M 

k[YjLsf] lelTt efudf /x]sf] tfkzlStnfO{ pkof]u u/L pTkflbt pmhf{nfO{ lhof]yd{n pmhf{ 
elgG5 . zlSt ;ª\s6sf] l:yltaf6 aRg lgDg @ pkfox¿ ckgfpg ;lsG5 M 
!= pmhf{sf] k|of]u ljj]sk"0f{ 9ª\un] ldtJolotf k"j{s ug]{ . 
@= cgjLs/0fLo pmhf{sf] ;|f]tsf] ;6\6f gjLs/0fLo pmhf{sf ;|f]tx¿sf] a9L pkof]u ug]{ . 

@= -s_ :jtGq v;fO eg]sf] s] xf] < k[YjLsf] cw{Jof; 36\bf u'?Tjfsif{0fn] x'g] k|j]udf s] c;/ k5{ < 
100 lsnf] u|fd tf}n ePsf] dflg; 6x1024 lsnf] u|fd lk08 ePsf] k[YjLsf] ;txdf plePsf] 5 . 
olb k[YjLsf] cw{Jof; 6400 ls=dL 5 eg] logLx¿sf] lardf x'g] u'?Tjfsif{0f an kTtf 
nufpg'xf];\ . [1+0.5+3] 

pTt/ M 
s'g} aflx/L cj/f]w lagf s'g} j:t' v:g'nfO{ :jtGq v;fO elgG5 . k[YjLsf] cw{Jof; 36\bf 

u'?Tjfsif{0fn] x'g] k|j]udf j[b\lw x'g hfG5 lsgls k[YjLsf] u'?Tj k|j]u 2
1

R
gα sf] ;DaGw 

5 . 
oxfF, 

dflg;sf] tf}n (m1)=100kg 
k[YjLsf] lk08 (m2)=6x1024 kg 
k[YjLsf] cw{Jof; (R)=6400 kg  
   =6400x1000 m 
   =6400000 m 
   =6.4x106m 
u'?Tjfsif{0f cr/ ;ª\Vof (G)=6.67x10-11 Nm2/Kg2  
u'?Tjfsif{0f an (F)=? 
;"qcg';f/, 
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2
21

R
mGmF =  

( )26

2411

104.6
1061001067.6

×

××××
=

−

 

13

16

1009.4
100.4
×
×

=  

NF 1000=∴  
#= -s_ u'?Tjfsif{0f l:y/ cª\s eg]sf] s] xf] < o;sf] P; cfO PsfO n]Vg'xf];\ . k[YjLsf] lk08 

6x1024kg / cw{Jof; 6400 km 5 eg] o;sf] ;txdf /x]sf] 300 kg j:t'sf] tf}n slt xf]nf < 
[1+0.5+3]   

pTt/ M 
Ps÷Ps lsnf] u|fd lk08 ePsf] j:t'nfO{ ! ld=sf] b"/Ldf /fVbf tL j:t'x¿ lar pTkGg x'g] 
u'?Tjfsif{0f jnnfO{ u'?Tjfsif{0f l:y/ cª\s elgG5 . o;sf] P; cfO PsfO Nm2/Kg2 xf] . 
oxfF, 

k[YjLsf] lk08 (M)=6x1024 kg 
j:t'sf] lk08 (m)=300 kg 
k[YjLsf] cw{Jof; (R)=6400 Km 
   =6400x1000m 
   =6.4x106m 
u'?Tjfsif{0f l:y/ cª\s (G)=6.67x10-11 Nm2/Kg2  
j:t'sf] tf}n =? 
;"q cg';f/, 

u'?Tj k|j]u ( ) 2R
GMg =  

( )26

2411

104.6
1061001067.6

×

××××
=

−

 

13

14

104
104

×
×

=  

2/10 smg =∴  
cj, tf}n gm×=  

10300×=   
kg3000=   

cyjf,  
;"q cg';f/, 

k[YjLsf] lk08 ( ) kgM 24106×=  
k[YjLsf] lk08 (m)=300 kg 
k[YjLsf] cw{Jof; (R) =6400 km 

=6400x1000 m 
=6.4x106m 
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u'?Tjfsif{0f jn=j:t'sf] tf}n (W)=? 
;"q cg';f/, 

2R
GMmW =  

( )26

2411

104.6
3001061067.6

×

××××
=

−

 

13

17

104
102.1

×
×

=  

kgW 3000=∴  
-v_ h}ljs pmhf{ eg]sf] s] xf] < pmhf{ ;ª\s6 x'g'sf s'g} @ cf]6f sf/0fx¿ n]Vg'xf];\ . [1+2] 
pTt/ M 

h}ljs j:t'x¿af6 k|fKt pmhf{nfO{ h}ljs pmhf{ elgG5 . 
pmhf{ ;ª\s6sf lgDg @ sf/0fx¿ 5g\ M 
!= tLa| hg;ª\Vof j[b\lw x'g' . 
@= zx/Ls/0f / cf}b\of]uLs/0f x'g' . 

 
$= -s_ u'?Tj k|j]u eg]sf] s] xf] < Pp6f ;fgf] 9'ª\uf / Pp6f 7'nf] 9'ª\ufnfO{ s]xL prfO dflyaf6 

v;fNbf s'g rflx klxn] hldgdf k'U5 < rGb|dfdf lsg j:t' tf}nljxLg x'G5g\ < olb rGb|dfsf] 
lk08 7.2x1022kg / rGb|dfsf] cw{Jof; 1.7x106m eP rGb|dfsf] ;txdf ePsf] 1 kg lk08sf] tf}n 
slt x'G5 < [1+0.5+3] 

pTt/ M 
u|x jf pku|xsf] ;txlt/ :jtGq ¿kn] vl;/x]sf] j:t'df pTkGg x'g] k|j]unfO{ u'?Tj k|j]u 
elgG5 . b'j} 9'ª\uf Ps} ;fy hldgdf cfOk'U5g\ . 

oxfF, 
rGb|dfsf] lk08 (M)=7.2x1022kg 
j:t'sf] lk08 (m)=1kg 
rGb|dfsf] cw{Jof; (R)=1.7x106m 
j:t'sf] tf}n (W)=rGb|dfn] pTkGg ug]{ u'?Tjfsif{0f an =? 

;"q cg';f/, 

( ) 2R
GMmW =  

( )26

2211

107.1
1102.71067.6

×

××××
=

−

 

12

12

1089.2
1080.4

×
×

=  

NW 6.1=∴  
-v_ ydf]{Go"lSno/ k\mo"hg k|ltlj|mof eg]sf] s] xf] < pmhf{ ;ª\s6af6 aRg] s'g} @ pkfox¿  

n]Vg'xf];\ . 
pTt/ M 
• tfksf] sf/0fn] ;fgf Go'lSno;x¿ ;+of]hg eO{ 7'nf] Go'lSno; lgdf{0f x'g] k|ltlj|mofnfO{ 

ydf]{Go"lSno/ km\o'hg k|ltlj|mof elgG5 . 
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• pmhf{ ;ª\s6af6 aRg] lgDg @ pkfo ckgfpg ;lsG5 M 
!= jt{dfg pmhf{sf] ;|f]tsf] ;+/If0f ug]{ . 
@= j}slNks pmhf{sf] k|of]u ug]{ . 

%=-s_ tf}n ljxLgtf eg]sf] s] xf] < Pp6f kf/f;'6 k[YjLdf v:bf / rGb|dfdf v:bf s] cGt/ cfpF5 < 
k[YjLdf !)) ls=u|f= p7fpg ;Sg] dflg;n] j[x:ktL u|xdf slt ls=u|f p7fpg ;Sb5 < 

pTt/ M 
s'g} j:t'sf] tf}n z"Go ePsf] cj:yf g} tf}njlxgtf xf] . k[YjLdf xfjf ePsf]n] kf/f;'6 xfjfsf] 
pWj{rfkn] ubf{ lj:tf/} v:b5 eg] rGb|dfdf xfjf gePsf]n] :jtGq ¿kdf v:b5 . To;}n] 
k[YjLdf kf/f;'6 v:bf ;'/lIft cjt/0f ug{ ;lsG5 . 
t/ rGb|dfdf eg] kf/f;'6 g} gv'Ng] ePsf]n] o;sf] s'g} cf}lrTo b]lvb}Fg . 
oxfF, 

k[YjLdf p7fpg ;Sg] lk08 (m)=100kg 
k[YjLsf] u'?Tj k|j]u (g)=10m/s2 

k[YjLsf] ;txdf prfNg ;lsg] tf}n (W)=mg 
      =100x10 
      =1000 N 

km]/L,  
 j[x:ktLsf] u'?Tj k|j]u (g1)= 25m/s2 ;f] JoStLn] k[YjLdf / j[x:ktLdf plTts} tf}n prfNg ;Sg] 
x'Fbf pSt tf}n =1000 N 
ca, j[x:ktLdf p7fpg ;Sg] lk08 =m1 eP W=F=m1g1 

or, 1000=m1x25 
m1=40 kg p7fpg ;Sbf]/x]5 . 

-v_ pmhf{sf] j}slNks ;|f]t eGgfn] s] a'lemG5 < jt{dfg ljZjdf hnljb\o'tsf] k|of]u a9\b} hfg'sf] s'g} # 
k|d'v sf/0fx¿ n]Vg'xf];\ .  

pTt/ M 
cgjLs/0fLo pmhf{sf] ;6\6fdf gjLs/0fLo pmhf{nfO{ k|of]u ug'{nfO{ pmhf{sf] j}slNks ;|f]t elgG5 . 
jt{dfg ljZjdf hnljb\o'tnfO{ a9L vkt ug'{sf lgDg # k|d'v sf/0fx¿ 5g\ . 
!= hn ljb\o't k|b'if0f /lxt 5 .  
@= gjLs/0fLo pmhf{ ePsf]n] slxNo} l/lTtb}gg\ . 
#= of] pmhf{ k|of]u ug{ ;lhnf] 5 . 

 
^= P;Pn;L cEof;sf nflu k|Zgx¿ M 

!=-s_  2
1

R
gα x'G5 egL k|dfl0ft ug'{xf];\ . u'?Tj jnsf] P;cfO{ PsfO n]Vg'xf];\ . ;"o{sf] lk08 2x103 

kg / k[YjLsf] lk08 6x1024kg 5 . logLx¿sf] s]Gb| larsf] b"/L 1.5x1011m 5 eg] ;"o{ / k[YjL 
lar pTkGg x'g] u'?Tjfsif{0f an slt xf]nf < 
(G=6.67×10-11 Nm2/kg2) 

-v_ k[YjLdf pmhf{sf] j}slNks ;|f]tx¿sf] vf]hL ug'{ lsg clt cfjZos 5 < 5f]6f] rrf{ ug'{xf];\ . 
@= -s_ Go'6gsf] u'?Tjfsif{0f ;DaGwL ljZjJofkL lgod n]Vg'xf];\ . o;sf] ;DaGw ;"q :yflkt u/L 

b]vfpg'xf];\ . j[x:kltsf] lk08 1.9x1027 kg / ;"o{sf] lk08 2x1030 kg 5 . ltgLx¿ larsf] b"/L 
7.8x108 km 5 eg] ltgLx¿ lar pTkGg x'g] u'?Tjfsif{0f an slt xf]nf < 

-v_  zlSt ;ª\s6 eg]sf] s] xf] < zlStsf lglDt sf]Onf / vlgh t]nsf] eGbf a9L k|of]u hn 
ljb\o'ts} ug'{ k5{ lsg < 
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#=-s_  u'?Tjfsif{0f cr/ /fzLnfO{ ljZjJofkL u'?Tjfsif{0f cr/ dflgG5 lsg < jnsf] P;=cfO= (SI) 
PsfO n]Vg'xf];\ . s'g} b'O{ j:t'x¿sf] lk08nfO{ bf]Aa/ ubf{ ltgLx¿ lar pTkGg x'g] u'?Tjfsif{0f 
jndf s] cGt/ cfpF5 ;DaGw åf/f b]vfpg'xf];\ . 

-v_  gjLs/0fLo pmhf{ / cgjLs/0fLo pmhf{ lar kfOg] s'g} @ cf]6f km/s n]Vg'xf];\ . jfof]df; pmhf{ 
eg]sf] s] xf] < 

$=-s_ u'?Tj jnnfO{ c;/ ug]{ d'Vo sf/s tTTjx¿ s]s] x'g\ < u'?Tjjn / k[YjLsf] cw{Jof;sf] 
;DaGw b]vfpg'xf];\ . k[YjLsf] lk08 6x1024kg 5 . k[YjLsf] s]Gb|af6 3,71,200 km 6f9f /x]sf] 
1kg lk08 lar slt u'?Tjfsif{0f an pTkGg x'G5 < 

-v_ pmhf{;ª\s6af6 aRg j}slNks pmhf{sf] k|of]u ug'{k5{ lsg < 
%=-s_ u'?Tj k|j]u eg]sf] s] xf] < u'?Tj k|j]usf] lbzf stf x'G5 < olb k[YjLsf] cw{Jof; R, k[YjLsf] 

;txdf pTkGg x'g] u'?Tj k|j]u g / kxf8sf] prfO h eP kxf8sf] 6'Kkf]df pTkGg x'g] u'?Tj 

k|j]u g
hR

Rg ×





+
=

2
1 x'G5 egL k|dfl0ft ug'{xf]; . 

-v_ sf]OnfnfO{ lsg hLjfjz]if pmhf{ elgG5 < g]kfnsf] ;Gbe{df dxTTjk"0f{ j}slNks pmhf{sf] 
;|f]tx¿ s]s] x'g\ < 

^=-s_ s'g} klg j:t' s'g cj:yfdf tf}n ljxLg x'G5 < olb rGb|dfsf] lk08 7.2x1022kg / cw{Jof; 
1.7x106m 5 eg] rGb|dfsf] ;txdf u'?Tj k|j]u slt x'G5 < 70kg lk08 ePsf] JolStsf] tf}n 
rGb|dfdf slt x'G5 < 

-v_ Hjf/ ef6f pmhf{ eGgfn] s] a'lemG5 < cfhsf] ljZjdf pmhf{sf] ;+/If0f ug'{ cfjZos 5 lsg < 
&=-s_ kf/f;'6 lnP/ xfdkmfNbf ;'¿sf] ult / kl5sf] ultdf s] leGgtf x'G5 < s'g} kxf8sf] lk08 ! 

nfv 6g 5, xfd|f] z/L/sf] lk08 50kg / kxf8b]lv xfd|f] b"/L 1m 5 eg] u'?Tjfsif{0f an slt 
xf]nf < 

-v_ g]kfndf hnljb\o't pTkfbgnfO{ a9L k|fyldstf lbg'sf] s'g} @ sf/0fx¿ n]Vg'xf];\ . hLjfjz]if 
pmhf{sf] b'O{cf]6f pbfx/0fx¿ lbg'xf];\ . 

*=-s_ s] cGtl/Ifdf ePsf] j:t'sf] tf}n x'Fb}g < lsg < Pp6f u|xsf] lk08 4.8x1034kg / Jof; 
1.2x107m 5 eg] 100kg lk08 ePsf] j:t'sf] tf}n ;f] u|xsf] ;txdf slt  
x'G5 < 

-v_ pmhf{sf] j}slNks ;|f]tsf] ljsf;sf] nflu ;/sf/L kIfaf6 ePsf k|of;x¿ dWo] s'g} b'O{cf]6fnfO{ 
a'Fbfut ¿kdf n]Vg'xf];\ . hnljb\o't klg ;f}o{ pmhf{sf] pkh xf], s;/L < 

(=-s_ xjfOhxfhaf6 tn embf{ s:tf] cg'ej x'G5 < lsg < olb b'O{ lk08x¿ 100kg / 300kg larsf] 
s]Gb|Lo b"/L 20m eP tL b'O{ lk08x¿ lar pTkGg x'g] u'?Tjfsif{0f an slt xf]nf < 

-v_ Go'lSno/ k\mo"hg / lkm;g lar s] km/s 5 < g]kfndf pmhf{ ;ª\s6 Go'gLs/0f ug]{ s'g} 
b'O{cf]6f pkfox¿ pNn]v ug'{xf];\ .  

!)=-s_ s'g} b'O{cf]6f lk08x¿ / ltgLx¿larsf] s]Gb|Lo b"/L;Fu u'?Tjfsif{0f ansf] s] ;DaGw 5 < 
n]Vg'xf];\ . k[YjLsf] lk08 6x1024kg rGb|dfsf] cw{Jof; 1.7×106m 5 k[YjLnfO{ v'DRofP/ 
rGb|dfsf] cfsf/df NofpFbf aGg] gofF k[YjLsf] u'?Tj k|j]u slt x'G5 < lx;fj u/L lgsfNg'xf];\ . 

-v_ ;+;f/n] cfkm\gf] pmhf{ lge{/tfnfO{ cgjLs/0fLo ;|f]taf6 gjLs/0fLo ;|f]tlt/ nfg' lsg cfjZos 
5 < g]kfnsf] lglDt plrt s'g} b'O{ j}slNks pmhf{sf ;|f]tx¿sf] gfd n]Vg'xf];\ .  

!!=-s_ s:tf] cj:yfdf Pp6f KjfFv / l;Ssf;Fu} v:5 < ;f] cj:yfdf KjfFv / l;Ssfsf] k|j]u sltslt 
x'G5 < cfkm\gf] pTt/ k'li6 ug'{xf];\ . ;"o{sf] lk08 2x1030kg / cw{Jof; 6.96x108m 5 eg] 1kg 
lk08sf] tf}n ;"o{sf ;txdf slt x'G5 < 

-v_ sf]Onf / k]6«f]lnodnfO{ cgjLs/0fLo pmhf{sf ;|f]t eGg'sf] sf/0f s] xf] < pmhf{sf] k|of]udf ;f}o{ 
zlSt a9L k|of]u ug'{sf] s'g} @ cf]6f sf/0f lbg'xf];\ . 
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!@=-s_ rGb|dfsf] ;txdf Pp6f KjfFv / l;Ssf dflyaf6 5f]8\bf Ps};fy ;txdf k'U5g\, lsg < 
rGb|dfsf] lk08 7.2x1022kg / cw{Jof; 1.7x106m eP rGb|dfsf] ;txdf j:t'sf] u'?Tj k|j]u 
slt x'G5 < 60kg lk08 ePsf] j:t'sf] tf}n rGb|dfdf slt x'G5 < 

-v_ lgs6 eljiodf xfdLn] lsg pmhf{ ;ª\s6 a]xf]g'{ k5{ < JofVof ug'{xf];\ . g]kfnsf] ;Gbe{df pmhf{ 
;ª\s6af6 aRg k|of]u ug{ ;lsg] s'g} @ cf]6f j}slNks pkfox¿ n]Vg'xf];\ . 

!#=-s_ rGb|dfdf u'?Tj k|j]u 1.67m/s2 eg]sf] s] xf] < k[YjLdf kf/f;'6sf] dbtaf6 xjfOhxfhaf6 
xfdkmfNbf ;lhn} cjt/0f ug{ ;lsG5 t/ rGb|dfdf of] ;Dej x'Fb}g, lsg < k[YjLsf] lk08 
6x1024kg / rGb|dfsf] lk08 7.1x1022kg 5 . ltgLx¿larsf] u'?Tjfsif{0f an 1.682x1020N 5 
eg] ltgLx¿ larsf] b"/L lgsfNg' xf];\ . 

-v_ ;"o{df ckf/ zlSt pTkGg x'g] ltgcf]6f cfwf/x¿ s]s] x'g\ < ydf]{Go'lSno/ k\mo"hg k|ltlj|mof 
eg]sf] s] xf] < 

!$=-s_ u'?Tj k|j]u (g) / u'?Tjsif{0f cr/ (G) lar b'O{ km/s n]Vg'xf];\ . j:t'sf] v;fOdf u'?Tjann] 
s] c;/ ub{5 < olb b'O{ lk08x¿ 'x'kg / 200kg sf] larsf] b"/L 20m 5 ltgLx¿larsf] 
u'?Tjfsif{0f an 3.335x10-9N eP 'x'sf] dfg lgsfNg'xf];\ .  

-v_ ljZjdf pmhf{ ;ª\s6sf] ;Defagf lsg 5 < pmhf{;ª\s6sf] ;dfwfgsf] s'g} @ cf]6f pkfox¿ 
;'emfpg'xf];\ . 

 
 

*** 
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PsfO M @ 

kf7 M rfk 
(Pressure) 

 
!= kf7\o j:t' M 
rfk, If]qkmn, kf:sn, kf:snsf] lgod, xfO8«f]lns k|];, xfO8«f]lns j|]s, xfO8«f]lns lnkm\6\, pWj{rfk, 
cfls{ldl8hsf] l;b\wfGt, xfO8«f]ld6/, Knjgsf] l;b\wfGt, 3gTj, ;fk]lIfs 3gTj . 

 
@= hfGg}kg]{ s'/fx¿ M 

• k|lt PsfO If]qkmndf nDa ¿kn] nfu]sf] annfO{ rfk (Pressure) elgG5 . 
• rfk lgsfNg tnsf] ;"q k|of]u ul/G5 M 

A
FP =  

hxfF, P=rfk, F=an / A=If]qkmn xf] . 
• s'g} j:t'df nfu]sf] an l:y/ /x]df, To; j:t'df nfUg] rfk, j:t'sf] ;txsf] If]qkmn;Fu 

Jo'Tj|mdfg'kflts x'G5 . To;}n] Ps JolStn] b'j} v'6\6fn] e'O{df 6]Sbf hldgdf sd rfk k5{ eg] 
Pp6f dfq v'6\6fn] 6]Sbf a9L rfk k5{ . 

(if F is constant, 
A

P 1
=α ) 

• an nufpg] If]qkmn l:y/ /x]df s'g} j:t'df nfUg] rfk To;df nufOPsf] jn;Fu ;dfg'kflts 
x'G5 . 

(A l:y/ ePdf FPα ) 
• 1m2 If]qkmndf 1N an nDj ¿kn] nufpFbf pTkGg x'g] rfknfO{ 1 Pascal rfk elgG5 . 
• t/n kbfy{ /flvPsf] efF8f]sf] lkFw / leqfsf] k|lt PsfO If]qkmndf t/n kbfy{n] pTkGg ug]{ 

rfknfO{ t/n kbfy{sf] rfk elgG5 .  
• t/n kbfy{n] lbg] rfk lgDg # s'/fdf e/ k5{ .  

o t/n kbfy{sf] ulx/fO{ (h) 
o t/n kbfy{sf] 3gTj (d) /  
o u'?Tj k|j]u (g) 
o ;"qdf, p=hdg 

• s'g} ljz]if :yfgdf Pp6} t/n kbfy{sf nflu d / g l:y/ x'g] ePsfn] t/n kbfy{n] lbg] rfk 
o;sf] ulx/fO{;Fu ;dfg'kflts x'G5 . p α  h 
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• t/n kbfy{sf] ulx/fO{ ;dfg ePdf a9L 3gTj ePsf] t/nn] a9L rfk / sd 3gTj ePsf] 
t/nn] sd rfk lbG5 . p α  d 

h:t} M tnsf] ljs/ A df kfgL /flvPsf] 5 eg] ljs/ B df kf/f] /flvPsf] 5 . b'j}sf] 
ulx/fO{ a/fa/ 5 . o:tf] cj:yfdf kfgLn] eGbf kf/f]n] lk+wdf a9L rfk k}bf u5{ 
lsgls kf/f]sf] 3gTj kfgLsf] eGbf a9L 5 . 

 
• lj/f6gu/df pTkfbg ePsf] sf]sfsf]nf ToxfFaf6 ;u/dfyf cfwf/ lzlj/df nUbf sf]sfsf]nfsf] 

emf]nn] af]tnsf] lk+wdf lbg] rfk 36\5 lsgls u'?Tj k|j]u (g) sf] dfg cUnf] 7fpFdf sd x'G5, 
p α  g x'g] x'gfn] g sd ePsf] 7fpFdf t/nn] lbg] rfk klg sd x'G5 . 

• aGb efF8fdf /x]sf] t/n kbfy{df s'g} Ps 7fpFdf rfk lbOof] eg] ;a} lbzfdf nDa eP/ ;dfg 
rfk k|;f/0f x'G5 o;nfO{ kf:snsf] lgod elgG5 . 

•  xfO8«f]lns d]l;gdf A2 / A1 sf] cg'kft F2 / F1 sf] cg'kft;Fu a/fa/ x'g] ePsf]n] kf:snsf] 
lgoddf cfwfl/t eO{ sfo{ ug]{ pks/0fx¿ xfO8«f]lns k|];, xfO8«f]lns a|]s, xfO8«f]lns lnkm\6 
cflb x'g\ .  

• kf:snsf] lgoddf cfwfl/t ul0ftLo ;d:of ;dfwfg ug{ lgDg ;"qsf] k|of]u ul/G5 . 

1

2

1

2

F
F

A
A

=  

hxfF,  
A2 = 7'nf] gnLsf] If]qkmn 
A1 = ;fgf] gnLsf] If]qkmn 
F1 = ;fgf] gnLdf nufOPsf] an 
F2 = 7'nf] lk:6gdf pTkGg an 

;d:of M Pp6f xfO8«f]lns lnkm\6 0.5m2 If]qkmn ePsf] lk:6gdf 2000N sf] ef/L p7fpg 0.1m2  
If]qkmn ePsf] lk:6gdf slt an rflxPnf < 
 
;dfwfg M 

k|Zgdf lbOPsf], 
7'nf] lk:6gsf] If]qkmn (A2)=0.5 m2 

;fgf] lk:6gsf] If]qkmn (A1)=0.1 m2 
7'nf] lk:6gdf jn÷ef/ (F2)=2000N 
;fgf] lk:6gdf an (F1)=? 
xfdLnfO{ yfxf 5 , 

1

2

1

2

F
F

A
A

=  

or, 
2

12
1 A

AFF ×
=  
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or, 
5.0
20001.0

1
×

=F  

or, 
5

2000
1 =F  

or, NF 4001 =  
;fgf] lk:6gdf nufpg'kg]{ an (F1)=400N 

• s'g} klg j:t'nfO{ t/n kbfy{df 8'afpFbf t/n kbfy{n] To; j:t'nfO{ dflylt/ ws]Ng] 
kl/0ffdfTds an (resultant force) nfO{ pWj{rfk elgG5 . 

• t/n kbfy{n] lbg] pWj{rfk lgDg tLg s'/fdf e/ k5{ M  
o t/ndf 8'j]sf] j:t'sf] cfotg -8'j]sf] efu dfq_ (v) 
o t/nsf] 3gTj (d) 
o u'?Tjk|j]u (g) 

;"qdf U=Vxdxg 
• t/n kbfy{sf] 3gTj a9L eP o;n] lbg] pWj{rfk klg a9L g} x'G5 . sd 3gTj ePsf] t/nn] 

sd pWj{rfk lbG5 . (V α  d) 
• g"g kfgLsf] 3f]ndf 3gTj a9L x'g] x'gfn] o;n] z'b\w kfgLn] eGbf a9L pWj{rfk k}bf u5{ . 

To;}n] Pp6f c08f z'b\w kfgLdf 8'A5 t/ g'g kfgLsf] ;+t[Kt 3f]ndf pqG5 . 
• ;d'b|sf] kfgLsf] 3gTj vf]nfsf] kfgLsf] eGbf a9L x'g] ePsf]n] ;d'b|sf] kfgLn] w]/} pWj{rfk 

lbG5 . To;}n] vf]nfdf eGbf ;d'b|df kf}8L v]Ng ;lhnf] x'G5 . 
• sg'} j:t'nfO{ t/n kbfy{df cf+lzs ¿kn] 8'jfpg eGbf k'/} 8'afpFbf pWj{rfk a9L nfU5 lsgls 

pWj{rfk j:t'sf] 8'j]sf] efusf] cfotg;Fu ;dfg'kflts x'G5 . U α  v -cfotg_ 
• t/n kbfy{sf] pWj{rfk o;sf] ulx/fOdf / 8'jfOPsf] j:t'sf] tf}ndf lge{/ /xb}g . 
• s'g} j:t'df nfu]sf] pWj{rfksf] u0fgfsf] nflu lgDg ;"qsf] k|of]u ul/G5 . 

 pWj{rfk=xfjfdf j:t'sf] tf}n - t/ndf j:t'sf] tf}n 

U=W1-W2 
 

• s'g} j:t'nfO{ k"0f{ jf cf+lzs ¿kn] t/n kbfy{df 8'afpFbf pSt j:t'df nfUg] pWj{rfk lj:yflkt 
t/n kbfy{sf] tf}n;Fu a/fa/ x'G5 . o;nfO{ cfls{ldl8hsf] l;b\wfGt elgG5 . 
pWj{rfk = lj:yflkt t/nsf] tf}n 

• s'g} j:t'sf] tf}n xfjfdf !) Go'6g 5 . To;nfO{ kfgLdf 8'jfP/ hf]Vbf tf}n & Go'6g eof] eg] 
kfgLn] pSt j:t'df lbPsf] pWj{rfk lgDgfg';f/ lgsflnG5 . 

o pWj{rfk=xfjfdf j:t'sf] tf}n - kfgLdf j:t'sf] tf}n  
o =(10-7) N 
o =3N 
o cfls{ldl8hsf] l;b\wfGtcg';f/ pk/f]St cj:yfdf lj:yflkt kfgLsf] tf}n klg 3N g} 

x'G5 . 
• s'g} j:t'sf] PsfO cfotgdf c6fpg ;Sg] lk08nfO{ To; j:t'sf] 3gTj elgG5 . o;sf] P; 

cfO{ PsfO kg/m3 xf] .  

v
md =  

oxfF,  
d=3gTj 
m=lk08 
v=cfotg 
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• s'g} j:t'sf] 3gTj / 40c sf] tfkj|mddf z'b\w kfgLsf] 3gTjsf] cg'kftnfO{ To; j:t'sf] 
;fk]lIfs 3gTj jf ljlzi6 u'?Tj elgG5 .  
;fk]lIfs 3gTj = -j:t'sf] 3gTj_÷-40c sf] tfkj|mddf z'b\w kfgLsf] 3gTj_ 

• t/n kbfy{df pqg] j:t'n] cfkm\gf] tf}n a/fa/sf] t/n kbfy{ lj:yflkt u5{ . o;nfO{ Knjgsf] 
lgod (Law of floatation) elgG5 . 

t/ndf plqg] j:t'sf] tf}n = lj:yflkt t/nsf] tf}n 
• Pp6f xfjf el/Psf] 6o'j kfgLdf cf+lzs ¿kdf 8'Abf g} cfkm\gf] tf}n a/fa/sf] kfgL lj:yflkt 

ug{ ;Sg] ePsf]n] ;lhn} kfgLdf pqG5 . 
• Pp6f 9'ª\ufsf] 6'j|mf k"/} kfgLleq 8'Abf klg o;n] cfkm\gf] tf}n a/fa/sf] kfgL lj:yfkg ug{ 

g;Sg] ePsf]n] 9'ª\uf kfgLdf pqg ;Sb}g . 
• kfgLhxfh kmnfdaf6 ag]sf] ePklg o;sf] agfj6 To:tf] agfOPsf] x'G5 ls of] ;d'b|sf] kfgLdf 

;lhn} pqg ;S5 lsgls o;n] cfkm\gf] tf}n a/fa/sf] kfgL lj:yfkg ug{ ;S5 . 
• t/n kbfy{sf] 3gTj gfKg] pks/0fnfO{ xfO8«f]ld6/ elgG5 . 
• xfO8«f]ld6/ @ k|sf/sf 5g\ M 

o Constant weight hydrometer 
o Constant immersion hydrometer 

• xfO8«f]ld6/n] Knjgsf] lgoddf cfwfl/t eO{ sfo{ u5{ . 
• xfO8«f]ld6/df ePsf] ux|'ª\uf] jNjn] ubf{ o;nfO{ kfgLdf 8'afpFbf 7f8f] eP/ /xG5 . 
• s'g} klg t/n kbfy{df xfO8«f]ld6/ /fVbf o;n] cfkm\gf] tf}n a/fa/sf] t/n kbfy{ lj:yflkt 

u5{ . 
• sd 3gTj ePsf] t/ndf xfO8«f]ld6/ 8'afpFbf o;sf] w]/} efu t/nsf] ;txd'lg hfG5 lsgls 

w]/} t/n lj:yfkg gu/L lj:yflkt t/nsf] tf}n xfO8«f]ld6/sf] tf}n;Fu a/fa/ x'g ;Sb}g . 
• b'wsf] 3gTj gfKg agfOPsf] xfO8«f]ld6/nfO{ NofS6f]ld6/ elgG5 . 
• s'g} j:t'sf] 3gTj t/nsf] 3gTjeGbf a9L ePdf To:tf j:t' t/ndf k|foM 8'A5 . t/ ;d'lrt 

cfsf/ lbO{ kl/df0ffTds 3gTj t/nsf] eGbf sd agfpg ;s] pSt j:t' t/ndf pqG5 . h:t} 
M kmnfdn] ag]sf] kfgL hxfh kfgLdf pqG5 . 

• olb j:t'sf] 3gTj t/nsf] 3gTj eGbf sd jf t/nsf] 3gTj;Fu a/fa/ ePdf To:tf j:t' 
t/n kbfy{df pqG5 . h:t} M ;'s]sf] sf7 kfgLdf pqG5 . 

• s'g} efF8f]df /x]sf] t/n kbfy{n] lbg] rfk pSt t/nsf] ulx/fO{, t/nsf] 3gTj / u'?Tj 
k|j]usf] u'0fgkmn;Fu a/fa/ x'G5 .  

P=hxdxg 
• t/n kbfy{n] lbg] rfk ulx/fO a9\b} hfFbf a9\b} hfG5 . 
• Pp6} ulx/fOdf t/nn] ;a} lbzflt/ ;dfg rfk lbG5 . 

u= lj|mofsnfkx¿ M 
lj|mofsnfk M ! 

Pp6f ldg/n jf6/sf] af]tn lng'xf];\ . pSt af]tnsf] 
lk+waf6 km/skm/s prfOdf kg]{ u/L a/fa/ ;fOhsf] 
Kjfnx¿ -$ cf]6f_ agfpg'xf];\ . Kjfndf :6« kfOk h8fg 
ug'{xf];\ . cj af]tndf kfgL xfnL s'g Kjfnaf6 w]/} kfgL 
cfpF5 cjnf]sg ug'{xf];\ . To;sf] sf/0f klg vf]hL 
ug'{xf];\ . 
-gf]6 M ;aeGbf tnsf] jf lk+waf6 glhssf] kfOkaf6 w]/} 
kfgL cfpF5 lsgls t/nsf] ulx/fO{ a9\b} hfFbf rfk klg 
a9\b} hfG5 . kmn:j¿k tNnf] wf/faf6 w]/} kfgL aflx/ 
cfpF5 . 
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lj|mofsnfk M @ 
Pp6f a]n'gdf kfgL eg'{xf];\ . o;sf] d'v afFWg'xf];\ . To;kl5 l;of]n] j]n'gsf] s'g} lglZrt prfOdf 
rf/}lt/ Kjfn kfg'{xf];\ . tL Kjfnx¿af6 ;dfg jf km/skm/s dfqfdf kfgL cfpF5 cjnf]sg 
ug'{xf];\ . o;af6 s'g l;b\wfGt k|dfl0ft x'G5 kTtf nufpg'xf];\ .  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
-gf]6 M ;a} Kjfnaf6 a/fa/ kfgL cfpF5 . o;n] kf:snsf] l;b\wfGt k|dfl0ft u5{ ._ 

lj|mofsnfk M # 
 

Pp6f ;fgf] 9'ª\ufsf] 6'j|mfnfO{ wfuf]n] afFwL sdfgL t/fh'n] tf}n gfKg'xf];\ . pSt 9'ª\ufnfO{ ljs/sf] 
kfgLdf 8'afO{ tf}n gfKg'xf];\ . 9'ª\ufsf] xfjfdf tf}n / kfgLdf 8'jfP/ gflkPsf] tf}n s'g jl9 kfpg' 
eof] < t'ngf ug'{xf];\ To;f] x'g'sf] sf/0f klg kTtf nufpg'xf];\ . 

 
 
-gf]6 M xfjfdf eGbf kfgLdf tf}n sd x'G5 lsgls kfgLn] pSt 9'ª\ufdf pWj{rfk nufpF5 ._ 

 
lj|mofsnfk M $ 

Pp6f ;'s]sf] sf7sf] 6'j|mf, sfFrsf] u'Rrf / ss{ kfn}kfnf] ljs/sf] kfgLdf /fVg'xf];\ . tL j:t'x¿ 
8'A5g\ jf pqG5g\ cjnf]sg u/L sf/0f;d]t vf]hL ug'{xf];\ . 
 
        
 
  

l:k|ª 
t/fh' 

 

 kfgL  

 9'ª\uf 

 

kfgL el/Psf] a]n'g 
 
 
kfgLsf] wf/f 
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sf7sf] 6'j|mf 

 
              ss{          sfFrsf] u'Rrf 
-gf]6 M sf7sf] 6'j|mf / ss{ kfgLdf pqG5 . sfFrsf] u'Rrf eg] 8'A5 . o;f] x'g'sf] sf/0f sf7 / 
ss{sf] 3gTj kfgLsf] 3gTjeGbf sd ePsf] x'gfn] ltgLx¿ kfgLdf plqG5g\ t/ sfFrsf] u'Rrfsf] 
3gTj kfgLsf] 3gTj eGbf a9L ePsf]n] kfgLdf 8'A5 .  

 
cEof;sf nflu k|Zgx¿ M 

1. rfk eg]sf] s] xf] < o;sf] SI PsfO n]Vg'xf];\ . 
2. t/n kbfy{n] lbg] rfk s'gs'g s'/fdf lge{/ ub{5 < n]Vg'xf];\ .  
3. Pp6f kf]v/Ldf kfgLsf] ulx/fO{ 2m 5 . pSt kf]v/Ldf ePsf] kfgLsf] 3gTj 1g/cm3 eP, 

kfgLsf] kf]v/Lsf] lk+wdf lbg] rfk kTtf nufpg'xf];\ . 
4. afFwsf] kvf{n lk+wlt/ ;txlt/eGbf afSnf] agfOPsf] x'G5 . lsg < 
5. kf:snsf] lgod n]Vg'xf];\ .  
6. kf:snsf] lgoddf cfwfl/t eO{ sfd ug]{ s'g} # cf]6f pks/0fsf] gfd n]Vg'xf];\ . 
7. ;Fu}sf] lrqdf 500kg sf] ef/L lk:6g B df 

p7fpg lk:6g A df slt an nufpg'knf{ < 
hxfF lk:6g A / B sf] If]qkmn j|mdzM 0.5m2 / 
10m2 5 . 

8. pWj{rfk eg]sf] s] xf] < pWj{rfk s'gs'g 
s'/fdf lge{/ /xG5 < 

9. !@ Go'6gsf] kmnfdsf] lsnfnfO{ kfgLdf tf}n 
gfKbf 10N dfq eof] . lj:yflkt kfgLsf] tf}n 
gfKbf To;sf] tf}n 2N kfOof] . o; cj:yfn] s'g l;b\wfGtsf] JofVof u5{ < pSt l;b\wfGt 
n]Vg'xf];\ . 

10. cfls{ldl8hsf] l;b\wfGt / Knjgsf] l;b\wfGtlar km/s n]Vg'xf];\ .  
11. Ogf/af6 afN6Ldf kfgL lgsfNbf kfgLsf] ;txd'lg afN6L prfNg ;lhnf] x'G5 -xn'sf_ eg] 

;txdfly cfPkl5 prfNg uf¥xf] x'G5, lsg < 
12. Knjgsf] l;b\wfGt n]Vg'xf];\ .  
13. Pp6f kmnfdn] ag]sf] lsnf kfgLdf 8'A5 t/ kmnfdaf6 ag]sf] kfgLhxfh k|z:t ef/L 

af]s]/ klg kfgLdf pqG5, lsg < 
14. Jof/f]ld6/df kf/f]sf] :tDesf] prfO 76cm 5 / kf/f]sf] 3gTj 13.6 g/cm3 5 eg] pSt 

kf/f]sf] :tDesf] rfk slt xf]nf < lgsfNg'xf];\ . 
15. vf]nfsf] kfgLdf eGbf ;d'b|sf] kfgLdf kf}8L v]Ng ;lhnf] x'G5, lsg < 
16. xfO8«f]ld6/ eg]sf] s] xf] < o;n] s'g l;b\wfGtsf] cfwf/df sfd u5{ < 
17. xfO8«f]ld6/sf] aNa u¥xf}+ agfOPsf] x'G5, lsg < 
18. NofS6f]ld6/ s] nfO{ elgG5 < 
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19. Pp6f c08f z'b\w kfgLdf 8'A5 t/ g'g kfgLsf] ;+t[Kt 3f]ndf pqG5, lsg < 
20. Ps hgf dflg;sf] tf}n 75kg 5 . p;n] vf]nfdf kf}8L v]Nbf slt tf}n a/fa/sf] kfgL 

lj:yfkg u/]df kfgLdf 8'Ab}g < 
21. tnsf @ cf]6f ljs/x¿ A / B df j|mdzM kfgL / kf/f] el/Psf] 5 . ljs/sf] ;fOh 

a/fa/ 5, eg] s'g t/n kbfy{n] lk+wdf a9L rfk lbG5 < lsg < 

 
      kfgL  (A)  kf/f] (B) 

22. 3gTj / ;fk]lIfs 3gTjsf] kl/efiff lbg'xf];\ .  
23. km'6an v]nf8Ln] nufpg]  h'Ttfsf] tn'jfdf uf]6L /flvPsf] x'G5, lsg < 
24. sf/sf] eGbf 6\ofS6/sf] k5fl8 k6\6Lsf] 6fo/ km/flsnf] x'G5, lsg < 
25. s'g sfdsf nflu xfO8«f]ld6/sf] k|of]u ul/G5 < 
26. an / rfklar @ cf]6f km/s n]Vg'xf];\ .  

gd'gf k|Zgf]Tt/ 
!= -s_= olb Pp6f j:t'nfO{ kfgLdf /flvof] eg] pSt j:t' s:tf] cj:yfdf 8'A5 / s:tf] cj:yfdf 

kfgLdf pqG5 < xfO8«f]ld6/df u¥x'Fuf] aNa /flvPsf] x'G5, lsg < o;sf] b'O{cf]6f sfo{ n]Vg'xf];\ . 
-2+1+1_ 

pTt/ M 
olb Pp6f j:t'nfO{ kfgLdf /fVbf pSt j:t'n] cfkm\gf] tf}n a/fa/sf] kfgL lj:yfkg ug{ ;Sof] 
eg] Tof] j:t' kfgLdf pqG5 . olb j:t'n] cfkm\gf] tf}n a/fa/sf] kfgL lj:yfkg ug{ ;s]g eg] 
pSt j:t' kfgLdf 8'A5 .  
t/n kbfy{df 8'afpFbf xfO8«f]ld6/ 7f8f] eO{ t}l/g ;sf];\ To;sf/0f o;sf] aNa ux'ª\uf] agfOPsf] 
x'G5 . 
xfO8«f]ld6/sf] @ cf]6f sfo{x¿ lgDg 5g\ M 

• t/n kbfy{sf] 3gTj gfKg] 
• t/nsf] ;fk]lIft 3gTj kTtf nufpg] . 

!=-v_= lbOPsf] lrqdf lbOPsf] pks/0fsf] gfd n]Vg'xf];\ . 
o;sf] sfo{ s'g l;b\wfGtdf cfwfl/t 5 < olb 
lk:6g A sf] ;txsf] If]qkmn 20cm2 / lk:6g B sf] 
If]qkmn 60cm2 5 / lk:6g A df 50N an 
nufOPsf] 5, eg] lk:6g A nfO{ a/fa/ kfg{ lk:6g 
B df slt tf}n /fVg'k5{ < -0.5+1+2=3.5_ 

pTt/ M 
lrqdf lbOPsf] pks/0fsf] gfd xfO8«f]lns k|]; xf] . 
o;sf] sfo{ kf:snsf] l;b\wfGtdf cfwfl/t 5 . 
kf:snsf] l;b\wfGt M 
æaGb efF8f]df ePsf] t/n kbfy{sf] Ps 7fpFaf6 hlt rfk lbof] Tolt g} rfk ;a} lbzfdf nDa 
eP/ k|;f/0f x'G5 .Æ 
k|Zgdf lbOPsf], 
lk:6g A sf] If]qkmn (A1)=20cm2   
lk:6g A sf] If]qkmn (F1)=50N 
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lk:6g B sf] If]qkmn (A2)=60cm2 

lk:6g B sf] tf}n (F2)=? 
xfdLnfO{ yfxf 5, 
 

NFor

For

A
AFFor

F
F

A
A

150,
20

6050,

,

2

2

2

1

21
2

1

2

1

=

×
=

×
=

=

 

lk:6g B df /fVg'kg]{ tf}n (F2) =150N x'G5 . 
 
@=-s_ t/nsf] 3gTj / pWj{rfklarsf] ;DaGw atfpg'xf];\ . lbOPsf] lrqdf ABCD eGg] j:t' kfgLdf 

8'afOPsf] 5 . AB / CD dWo] s'g rfFlx efudf t/nsf] rfk a9L x'G5 < lsg <  
-!=%+)=%+!=%=#=%_ 

 
pTt/ M 

s'g} klg t/n kbfy{sf] pWj{rfk t/nsf] 3gTj;Fu ;dfg'kflts x'G5 .  
pWj{rfk (v) α  3gTj (d)  
kfgLsf] 3gTjeGbf kf/f]sf] 3gTj a9L x'G5 . To;}n] kfgLsf] pWj{rfk eGbf kf/f]sf] pWj{rfk a9L 
x'G5 .  
lbOPsf] lrqdf kfgLdf ABCD j:t' 8'afOPsf] 5 . AB ;txdf eGbf CD ;txdf kfgLsf] rfk 
a9L x'G5 . kfgLsf] ulx/fO{;Fu kfgLn] lbg] rfk ;dfg'kflts x'G5 . AB ;tx eGbf CD ;tx w]/} 
ulx/fOdf 5 . To;}n] CD ;txdf kfgLsf] rfk AB ;txdf eGbf a9L x'g uPsf]  
xf] .  
P  α h 

@=-v_= cfls{ldl8hsf] l;b\wfGt n]Vg'xf];\ . u¥x'Fuf] 9'ª\ufnfO{ kfgLleq prfNg ;lhnf] x'G5, lsg < s'g} 
kf]v/Lsf] 5m ulx/fOdf kfgLsf] rfk slt x'G5 . -!+!+@=$_ 

pTt/ M  
cfls{ldl8hsf] l;b\wfGtcg';f/ M 
æs'g} j:t'nfO{ k"0f{ jf cf+lzs ¿kn] t/n kbfy{df 8'afpFbf o;df nfUg] pWj{rfk lj:yflkt 
t/nsf] tf}n;Fu a/fa/ x'G5 .Æ 
pWj{rfk=lj:yflkt t/nsf] tf}n 
kfgLn] 9'ª\ufnfO{ dflylt/sf] lbzfdf pWj{rfk lbg] ePsf]n] ux'ª\uf] 9'ª\ufnfO{ kfgL leq prfNg 
;lhnf] x'G5 .  
k|Zgdf lbOPsf], 

kfgL 

j:t' 
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xfjfdf tf}n   kfgLdf tf}n 
 

 t/nsf] ulx/fO{ (h)=5m 
 kfgLsf] 3gTj (d)=1000kg/m3 
 u'?Tj k|j]u (g)=9.8m/s2 

kfgLsf] rfk (p)=? 
xfdLnfO{ yfxf 5, 

p=h.d.g 
 =5x1000x9.8 
 =5x100x98 
 =5x9800 
 =49000 N/m2 
kfgLsf] rfk (p)=49000 pa x'G5 . 

#=-s_= rfk eg]sf] s] xf] < t/n kbfy{sf] rfk s]s]df lge{/ /xG5 < xfO8«f]ld6/nfO{ lrgLkfgLsf] 3f]n / 
z'b\w kfgLdf 8'afpFbf s'gdf a9L 8'A5 < lsg < -!+!=%+!=%=$_ 

k|lt PsfO If]qkmndf nDa ¿kn] nfUg] annfO{ rfk elgG5 . o;sf] PsfO kf:sn xf] .  

A
FP =  

 t/n kbfy{sf] rfk lgDg # s'/fdf lge{/ /xG5 M 
s_ t/nsf] ulx/fO{ (p α  h) 
v_ t/nsf] 3gTj (p α  d) 
u_ u'?Tj k|j]u (p α  g) 
xfO8«f]ld6/nfO{ lrgLkfgLsf] 3f]n / z'b\w kfgLdf 8'afpFbf z'b\w kfgLdf a9L 8'A5 lsgls 
lrgLkfgLsf] 3f]nsf] 3gTj eGbf z'b\w kfgLsf] 3gTj sd x'g] x'gfn] z'b\w kfgLn] lbg] 
pWj{rfk klg lrgLkfgLsf] 3f]nn] lbg] pWj{rfk eGbf sd g} x'G5 . 

#=-v_=  lbOPsf] lrq cWoog u/L ;f]lwPsf k|Zgsf] pTt/ n]Vg'xf];\ . -!=%+!+!=#=%_ 
 (i). lbOPsf] k|of]u s'g l;b\wfGt;Fu ;DalGwt 5 < 
(ii). lj:yflkt kfgLsf] tf}n slt x'G5 < 
(iii). pSt j:t'sf] tf}n xfjfdf eGbf kfgLdf sd x'gfsf] 
sf/0f s] xf] < 

pTt/ M 
(i). lbOPsf] k|of]u cfls{ldl8hsf] l;b\wfGt;Fu ;DalGwt 

5 . æs'g} j:t'nfO{ k"0f{ jf cf+lzs ¿kn] t/n kbfy{df 
8'afpFbf pSt j:t'df t/nn] lbg] pWj{rfk lj:yflkt 
t/nsf] tf}n;Fu a/fa/ x'G5 .Æ 

lj:yflkt kfgLsf] tf}n=pWj{rfk 
(ii). lj:yflkt kfgLsf] tf}n =j:t'sf] xfjfdf tf}n -kfgLdf 

tf}n 
=10-8 
=2N 

(iii). kfgLn] lbPsf] pWj{rfksf sf/0fn] xfjfdf eGbf kfgLdf j:t'sf] tf}n sd ePsf] xf] .  
$=-s_= xfjf el/Psf] a]n'g / xfO8«f]hg Uof; el/Psf] a]n'gsf] p8fOdf s] km/s kfpg'x'G5 < nDafO{, 

rf}8fO{ / prfO j|mdzM 8cm, 5cm / 4cm ePsf] sf7sf] 6'j|mfnfO{ kfgLdf /fVbf o;sf] slt efu 
kfgLdf 8'A5 < sf7sf] 3gTj 800 kg/m3 / kfgLsf] 3gTj 1000 kg/m3 5 .  -@+@=$_ 

pTt/ M 
xfjfsf] eGbf xfO8«f]hg Uof;sf] 3gTj sd x'G5 . To;}n] xfO8«f]hg el/Psf] a]n'g xfjf el/Psf] 
a]n'g eGbf a9L prfO;Dd p8\g ;S5 .  
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dfWod tf}n 
X 25N 
Y 20N 
Z 15N 
 

k|Zg cg';f/, 
sf7sf] 6'j|mfsf] 3gTj (d1)=800 kg/m3  
lj:yflkt kfgLsf] 3gTj (d2)=1000 kg/m3 

lj:yflkt kfgLsf] cfotg (V2)=? 

sf7sf] 6'j|mfsf] cfotg (V1)=lxbxh 
xfdLnfO{ yfxf 5, 

lj:yflkt kfgLsf] tf}n (v2.d2.g)=sf7sf] tf}n (V1.d1.g) 
km]/L sf7sf] 8'j]sf] efusf] cfotg = lj:yflkt kfgLsf] cfotg 

5
4

10
8,

1000
800,

1

2

1

2

2

1

1

2

==

=

=

V
Vor

V
Vor

d
d

V
V

 

pSt sf7sf] 4/5 efu kfgLdf 8'j]sf] x'G5 . 
$=-v_= Knjgsf] lgod n]Vg'xf];\ . j:t'sf] Knjgtfdf t/nsf] 3gTjn] s] c;/ kfb{5 < ulx/f] Ogf/ 

;kmf ubf{ ;f; km]g{ uf¥xf] x'G5, lsg < -!+!+!=%=#=%_  
pTt/ M 

Knjgsf] lgodcg';f/ M 
æt/n kbfy{df plTt/x]sf] j:t'n] cfkm\gf] tf}n a/fa/sf] t/n kbfy{ lj:yflkt u5{Æ 
pqg] j:t'sf] tf}n=lj:yflkt t/nsf] tf}n 
s'g} j:t'sf] 3gTj t/nsf] 3gTj eGbf sd jf a/fa/ eP pSt j:t' t/ndf pqG5 . olb 
j:t'sf] 3gTj t/nsf] 3gTj eGbf a9L ePdf pSt j:t' t/ndf 8'A5 .  
ulx/f] Ogf/df /x]sf xfjfdf sfa{g 8fOcS;fO8 jf cGo uX|f}+ Uof;n] ToxfF ePsf] clS;hgnfO{ 
lj:yflkt u/]sf] x'gfn] ToxfF ;F; k]mg{ ufX|f] x'G5 .  

%= cEof;sf nflu yk gd'gf k|Zgx¿ M 
!=-s_= Knjgsf] lgod n]Vg'xf];\ . Pp6f j/kmsf] l9Ssf (50cmx30cmx20cm) nfO{ kfgLdf /fVbf slt 

efu kfgLsf] ;txdfly /xG5 . -j/kmsf] 3gTj 0.9 g/cm3 / kfgLsf] 3gTj 1 g/cm3 5_ -
!+#=%=$=%_ 

-v_=  NofS6f]ld6/ eg]sf] s] xf] < t/n kbfy{n] lbg] rfk, t/nsf] ulx/fO, t/nsf] 3gTj / u'?Tjk|j]u 
larsf] ;DaGw k|dfl0ft ug'{xf];\ . -!+@=#_ 

@=-s_ PsfO If]qkmndf nDj ¿kn] kg]{ annfO{ s] elgG5 < o;nfO{ c;/ ug]{ @ cf]6f tTTjx¿ 
n]Vg'xf];\ . 3/sf] tNnf] tnfsf] wf/fdf eGbf dflyNnf] tnfsf] wf/fdf aflN6g l9nf el/g'sf] sf/0f 
s] xf] < n]Vg'xf];\ .  

-v_=  cfls{ldl8hsf] l;b\wfGt n]Vg'xf];\ . kf:snsf] lgoddf cfwfl/t @ cf]6f pks/0fsf] gfd lbg'xf];\ . 
Ogf/af6 kfgL tfGbf kfgLleq 5p~h]n aflN6g prfNg ;lhnf] x'G5 t/ kfgL aflx/ uf¥xf] x'G5, 
lsg <  -!+!+@=$_ 

#=-s_ xfO8«f]lns a|]s s'g l;b\wfGtdf cfwfl/t 5 < pSt l;b\wfGt n]Vg'xf];\ . xfO8«f]lns k|];n] an 
k|jb{wg u5{ egL k|dfl0ft ug'{xf];\ . -)=%+!+@=#=%_ 

-v_  t/nsf] rfknfO{ c;/ ug]{ @ cf]6f tTTjx¿ n]Vg'xf];\ . Pp6f j:t'nfO{ 
z'b\w kfgL, g'gkfgLsf] 3f]n / xfjfdf hf]Vbfsf] km/skm/s tf}n tflnsfdf 
lbOPsf] 5 . o;sf] cWoog u/L ;f]lwPsf k|Zgx¿sf] pTt/ lbg'xf];\ . -
!+!+@=$_ 
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(i).  X,Y / Z dWo] xfjf / g'gkfgLsf] 3f]n s'gs'g x'g\ <  
(ii). z'b\w kfgLdf j:t'n] lj:yflkt u/]sf] kfgLsf] tf}n slt xf]nf < 

$=-s_= rfk eg]sf] s] xf] < o;sf] SI PsfO n]Vg'xf];\ . rfk, an / If]qkmnnfO{ ;"qjb\w ug'{xf];\ . 
efF8f]sf] cfsf/n] t/n kbfy{sf] rfknfO{ c;/ ub}{g, lsg < -!+!+!+!=$_ 

-v_=  lrqdf s'g pks/0f b]vfOPsf] 5 < pSt pks/0f 
s'g l;b\wfGtsf] cfwf/df sfo{ u5{ < pSt 
l;b\wfGt ;d]t n]Vg'xf];\ . lk:6g A df slt tf}n 
/fVbf lk:6g B df 600N tf}n ;Gt'lnt x'G5 . A 
sf] If]qkmn 40cm2 / B sf] If]qkmn 4m2 5 . -
)=%+)=%+!=%=#=%_ 

%=-s_  t/n kbfy{sf] rfk s'gs'g s'/fdf e/ k5{ < 
afFwsf] lkwdf kvf{n afSnf] agfOPsf] x'G5 . lsg 
< % ld6/ ulx/f] 6\of+sLdf kfgL el/Psf] j]nf o;sf] lk+wdf slt rfk k5{ < -!=%+!+!=%=$_ 

-v_  xfO8«f]ld6/ eg]sf] s] xf] < kfgL / g'g kfgLsf] 3f]ndf xfO8«f]ld6/ 8'afpFbf s'gdf of] jl9 pqG5 
< lsg < -!+!+!=%=#=%_ 

^=-s_  pWj{rfk eg]sf] s] xf] < pWj{rfk / t/n kbfy{sf] 3gTjlar s] ;DaGw 5 < Pp6f u'RrfnfO{ 
xfjfdf hf]Vbf 20N / kfgLdf hf]Vbf 15N tf}n eof] eg] pSt u'Rrfn] lj:yfkg u/]sf] kfgLsf] 
tf}n slt xf] < -!+!+!=%=#=%_     

-v_=  Ps kf:sn rfk eg]sf] s] xf] < xfO8«f]ld6/n] s'g l;b\wfGtsf] cfwf/df sfd u5{ < p=hdg 
k|dfl0ft ug'{xf];\ .  

&=-s_= an / rfkdf @ cf]6f km/s n]Vg'xf];\ . lbOPsf] lrq cjnf]sg 
u/L jfo'd08nLo rfk kTtf nufpg'xf];\ . -kf/f]sf] 3gTj =13.6 
g/cm2 5_ -@+@=$_ 

-v_=  glbsf] kfgLdf eGbf ;d'b|sf] kfgLdf kf}8L v]Ng ;lhnf] x'G5, lsg < 
pWj{rfk (v)=Adg (h2-h1) egL k|dfl0ft ug'{xf];\ . -!=%+@=#=%_ 

*=-s_= kf:snsf] lgoddf cfwfl/t # cf]6f pks/0fsf] gfd n]Vg'xf];\ . 
km'6jn v]nf8Lsf]  h'Ttfsf] tn'jfdf uf]6L /flvPsf] x'G5, lsg < 
t/n kbfy{sf] rfk / ulx/fOlar s] ;DaGw x'G5 < -
!=%+!=%+!=$_ 

-v_=  Pp6f 9'ª\ufnfO{ kfgLdf 8'jfP/ hf]Vbf o;sf] tf}n 50N eof] / o;n] lj:yfkg u/]sf] kfgLsf] tf}n 
15N 5 eg] kfgLsf] pWj{rfk slt xf] < xfjfdf pSt 9'ª\ufsf] tf}n slt x'G5 < of] s'/fn] s'g 
l;b\wfGt a'emfpF5 < xfO8«f]ld6/ s] sfddf k|of]u ul/G5 < n]Vg'xf];\ . -!+!+!+)=%=#=%_ 

 
*** 
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PsfO M ltg 

tfk / k|sfz 

 
d'Vo kf7\o j:t' M 

tfk, tfkj|md, kfgLsf] ljlzi6 u'0f, ljlzi6 tfkwf/0f Ifdtf, tfk ;dLs/0f, ydf]{ld6/, n]G;, 
s]Gb|Ls/0f laGb', s]Gb|Ls/0f b"/L, clK6sn s]Gb|, n]G;sf] ;fdYo{, jf:tljs cfs[lt, cjf:tljs 
cfs[lt, n]G;sf] lj:t[lt, cfFvf, dfOj|mf]:sf]k, 6]ln:sf]k, Sofd/f . 
 

hfGg}kg]{ s'/fx¿ M 
tfk M 
• s'g} klg kbfy{sf] c0f'x¿sf] rfnsf] sf/0fn] pTkGg x'g] zlStnfO{ tfk elgG5 . 
• tfksf] SI PsfO h'n xf] . o;nfO{ Sofnf]/L PsfOdf klg gflkG5 . 

1 Sofnf]/L =4.2 h'n 
• s'g} klg j:t'sf] tftf]kgf jf lr;f]kgfsf] dfkg g} tfkj|md xf] . o;sf] SI PsfO s]lNeg (K) 

xf] .  
• tfkj|md gfKg k|of]u ul/g] PsfOx¿ l8u|L ;]lG6u|]8 (0C) l8u|L km/]GxfO6 (0F) / s]lNeg (K) 

x'g\ .  
• tfk / tfkj|mddf leGgtf M 

tfk tfkj|md 
!= kbfy{sf] c0f'x¿sf] ultzlStsf] of]u tfk 

zlSt xf] .  
@= o;sf] SI PsfO h'n (J) xf] .  
#= tfk gfKg Sofnf]l/ld6/ k|of]u ul/G5 . 

!= kbfy{sf] c0f'x¿sf] ult zlStsf] cf};t 
tfkj|md xf] . 

@= o;sf] SI PsfO s]lNeg (K) xf] .  
#= tfkj|md gfKg ydf]{ld6/ k|of]u ul/G5 . 

 
• kfgLnfO{ 0oc af6 40C ;Dd ttfpFbf o;sf] cfotg a9\g'sf] ;6\6f 36\5 . kfgLsf] o:tf] u'0fnfO{ 

kfgLsf] cgf}7f] jf ljlzi6 k|;f/ elgG5 . 
• kfgLsf] cfotg ;a} eGbf sd / 3gTj ;aeGbf a9L x'g] tfkj|md 4oC xf] . u|fkmdf b]vfpbf M 

 
 
 

• kfgLsf] clgoldt k|;f/n] ubf{ Hofb} 708f 7fpFsf] ;txdf lxpF hd]sf] tfnsf] lk+wdf 4oC 
tfkj|mddf /x]sf] kfgL x'g] ePsf]n] df5f h:tf hnk|f0fLx¿ ;lhn} hLljt /xg ;S5g\ . 

• s'g} j:t'n] lnPsf] jf lbPsf] tfksf] dfg, ;f] j:t'sf] lk08, tfkj|mddf cfPsf] kl/jt{g / ljlzi6 
tfkwf/0f Ifdtfsf] u'0fgkmn;Fu a/fa/ x'G5 . o;nfO{ tfk ;dLs/0f elgG5 . 

tfk=lk08 × tfkj|mddf kl/jt{g × ljlzi6 tfk wf/0f Ifdtf 
jf,  
 tfk -Tt_=m.s.dt 

Temperature (oC) 

V
ol

um
e 

(m
3 ) 
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hxfF,  
dt=tfkj|mddf kl/jt{g, 
m=lk08, 
s=ljlzi6 tfk wf/0f zlSt 

• 1kg lk08 ePsf] j:t'sf] 1oC tfkj|md j[b\lw ug{ cfjZos tfkzlStsf] kl/df0fnfO{ To; j:t'sf] 
ljlzi6 tfkwf/0f Ifdtf (Specific heat capacity) elgG5 . o;sf] SI k|0ffnLdf PsfO J/kgoC 
x'G5 . 

• kfgLsf] ljlzi6 tfkwf/0f Ifdtf 4200J/kgoC x'G5 . o;sf] cy{ 1kg kfgLnfO{ 1oC tfkj|md 
a9fpg 4200 J tfkzlStsf] cfjZostf kb{5 . 

• s'g} klg j:t'n] lnPsf] jf lbPsf] tfk lgDg ltg s'/fdf lge{/ /xG5 M 
o j:t'sf] lk08 
o tfkj|mddf cfPsf] kl/jt{g 
o ljlzi6 tfkwf/0f Ifdtf 

• kfgLsf] ljlzi6 tfkwf/0f Ifdtf a9L (4200J/kgoC) ePsf]n] o;n] sd tfkj|md j[b\lw x'Fbf klg 
w]/} tfk zf]:g ;S5 . To;}n] df]6/sf] OlGhg lr:ofpg kfgL k|of]u ul/G5 eg] dflg;nfO{ Hj/f] 
cfPsf] j]nf kfgL k6\6L nufOG5 . 

• ljlzi6 tfkwf/0f Ifdtf sd ePsf] kbfy{ l56\6} tfT5 / l56\6} ;]nfpF5 klg . afn'jfsf] ljlzi6 
tfkwf/0f Ifdtf sd -sl/j 800J/kgoC_ ePsf]n] d?e"lddf lbpF;f]df Hofb} udL{ / /ftLdf lr;f] 
x'G5 . lbpF;f] / /ftLdf tfkj|md cGt/ Hofb} a9L x'G5 . 

• ljlzi6 tfkwf/0f Ifdtf sd ePsf]n] / yf]/} tfkj|md j[b\lw ubf{ klg w]/} cfotg a9\g] ePsf]n] 
ydf]{ld6/df kf/f] k|of]u ul/G5 . 

• cNsf]xnsf] pDng] ljGb' 78oC xf] . To;}n] cNsf]xn ydf]{ld6/sf] k|of]u u/L plDn/x]sf] kfgLsf] 
tfkj|md gfKg ;lsGg . olb To;f] ug{ vf]lhof] eg] ydf]{ld6/ k'm6\5 . 

• tfkn] kbfy{df lgDg c;/ kf5{ M 
o kbfy{sf] cfotg a9fpF5 . 
o kbfy{sf] tfkj|md j[b\lw u5{ . 
o kbfy{df /f;folgs kl/jt{g NofpF5 . 
o kbfy{sf] cj:yf kl/jt{g u/fpF5 . 

• ul0ftLo ;d:ofsf] pbfx/0f M 
Ps hgf JolStn] hf8f] ofddf g'xfpgsf] nflu 25 ln6/ kfgL 10oC af6 30oC ;Dd ttfpFbf 
kfgLn] slt tfkzlSt kfgLn] lnof] xf]nf < lx;fa ug'{xf];\ . -kfgLsf] ljlzi6 tfk wf/0f Ifdtf 
4200 J/kgoC 5_ 
;dfwfg M  
k|Zgdf lbOPsf] , 

kfgLsf] lk08(m)=25 kg 
kfgLsf] ;'¿sf] tfkj|md(t1)=10oC 
kfgLsf] clGtd tfkj|md(t2)=30oC 
kfgLsf] ljlzi6 tfk wf/0f Ifdtf (s)=4200J/KgoC 
kfgLn] lnPsf] tfk (Tt)=? 
xfdLnfO{ yfxf 5, 

Tt=m.s.(t2-t1)  
jf, 
 Tt=25×4200×20 
   =50×42000 = 2100000 J 

∴Tt=2.1x106J 
pSt kfgLn] lnPsf] tfkzlSt 2.1×106J x'G5 . 



24 
 

k|sfz M 
• k|sfz Ps dfWodaf6 csf]{ dfWoddf hfFbf afª\lug] k|lj|mofnfO{ k|sfzsf] cfjt{g elgG5 . 
• slDtdf Pp6f ;tx afª\uf] ePsf] kf/bz{s j:t'nfO{ n]G; (Lens) elgG5 .  
• n]G;n] k|sfzsf ls/0fnfO{ cfjt{g u/L s]lGb|t jf ljs]lGb|t ub{5 . 
• kf/bz{s j:t'sf] ljk/Lt ;txx¿ ;dfgfGt/ eof] eg] Tof] n]G; x'Fb}g . 
• n]G; ;fdfGotof @ k|sf/sf] x'G5 M sGs]e n]G; / sGe]S; n]G; . 
• k|d'v cIf;Fu ;dfgfGt/ eP/ cfPsf k|sfzsf ls/0fnfO{ s]lGb|t ug]{ tyf s]Gb|Lo efu afSnf] / 

kl/lwsf] efu kftnf] ePsf] n]G;nfO{ sGe]S; n]G; elgG5 .  
 

 
           sG]eS; n]G; 

• k|d'v cIf;Fu ;dfgfGt/ eP/ cfPsf k|sfzsf ls/0fnfO{ ljs]lGb|t ug]{, s]Gb|sf] efu kftnf] / 
kl/lwsf] efu afSnf] ePsf] n]G;nfO{ sGs]e n]G; elgG5 .   

 
          sGs]e n]G; 

• sGe]S; n]G; / sGs]e n]G; lar lgDglnlvt km/sx¿ x'G5g\ M 
sGe]S; n]G; sGs]e n]G; 
!= s]Gb|sf] efu afSnf] / kl/lwsf] efu kftnf] 
x'G5 . 
@= k|sfzsf ls/0fnfO{ s]lGb|t u5{ . 
#= k|foM jf:tljs cfs[lt agfpF5 . -j:t' 
kmf]s; / n]G;sf] s]Gb|lardf ePsf] cj:yf 
afx]s_ 
$= o;sf] pkof]u b'/b[li6sf] sdhf]/L 
x6fpgdf x'G5 .   
%= ;fdYo{ 3gfTds x'G5 . 

!= s]Gb|sf] efu kftnf] / kl/lwsf] efu afSnf] 
x'G5 .  
@= k|sfzsf ls/0fnfO{ ljs]lGb|t u5{ . 
#= ;w}+ cjf:tljs cfs[lt agfpF5 . 
$= o;sf] pkof]u cb"/ b[li6sf] sdhf]/L 
x6fpgdf x'G5 . 
%= ;fdYo{ C0ffTds x'G5 . 

kftnf] 

afSnf] 

kftnf] 

 F 

afSnf] 

kftnf] 

afSnf] 
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• k|d'v cIf;Fu ;dfgfGt/ eP/ cfPsf k|sfzsf ls/0fx¿ s]lGb|t x'g] jf s]lGb|t ePsf] efg x'g] 
ljGb'nfO{ s]Gb|Ls/0f ljGb' (Focus) elgG5 . 

• n]G;sf] s]Gb| / s]Gb|Ls/0f ljGb'larsf] b"/LnfO{ s]Gb|Ls/0f b"/L (Focal length) elgG5 . 
• kbf{df ptfg{ ;lsg] cfs[ltnfO{ jf:tljs cfs[lt elgG5 . h:t} M lkmNddf ag]sf] jf Sofd]/fn] 

agfPsf] cfs[lt . 
• h'g cfs[ltnfO{ kbf{df ptfg{ ;lsGg, To;nfO{ cjf:tljs cfs[lt elgG5 . h:t} M ;dtn P]gf 

jf sGs]e n]G;n] agfPsf] cfs[lt . 
• sGe]S; n]G;sf] 2F eGbf k/ /fVbf csf]{lt/ F / 2F sf] lardf cfs[lt aG5 . lrqdf AB sf] 

cfs[lt A'B' xf] . 
 

 
AB sf] cfs[lt A'B' xf] . 

pSt cfs[ltsf] k|s[lt lgDgcg';f/ x'G5 M 
• cfs[lt pN6f] x'G5 . 
• cfs[lt j:t'eGbf ;fgf] x'G5 . 
• cfs[lt jf:tljs x'G5 . 

• j:t'nfO{ sGs]e n]G;sf] 2F df /fVbf n]G;sf] cfs[lt csf]{lt/ 2F df g} aG5 . pSt cfs[lt j:t'sf] 
cfsf/ s} a/fa/ pN6f] / jf:tljs x'G5 . ls/0f /]vflrqdf b]vfpFbf M 

  
• j:t'nfO{ sGe]S; n]G;sf] F / 2F sf] lardf /fVbf cfs[lt 2F eGbf k/ aG5 . cfs[lt j:t' eGbf 

7"nf], jf:tljs / pN6f] x'G5 . ls/0f /]vflrqdf b]vfpFbf M 

 
AB sf] cfs[lt A'B' xf] . 

• j:t'nfO{ sGe]S; n]G;sf] clK6sn s]Gb| / kmf]s;sf] lardf /fVbf j:t' ePs} lbzflt/ cjf:tljs, 
j:t' eGbf 7'nf] / ;'N6f] cfs[lt aG5 . ls/0f /]vf lrq M 
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• sGs]e n]G;sf] cufl8 s'g} j:t' /fVbf o;sf] cfs[lt pxL lbzflt/ aG5 . cfs[lt j:t' eGbf ;fgf], 

;'N6f] / cjf:tljs x'G5 . ls/0f /]vflrqdf b]vfpFbf AB sf] cfs[lt A1B1 xf] . 
 

 
• n]G;sf] k|sfzsf ls/0fnfO{ s]lGb|t jf ljs]lGb|t ug]{ IfdtfnfO{ n]G;sf] ;fdYo{ (Power of Lens) 

elgG5 . 

;fdYo{ 
f

p 1)( =  -hxfF f=s]Gb|Ls/0f b"/L h;sf] PsfO ld6/ x'g'k5{_ 

• n]G;sf] ;fdYo{ Dioptre (D) PsfOdf gflkG5 . 
• 75 cm s]Gb|Ls/0f b"/L ePsf] sGe]S; n]G;sf] ;fdYo{ lgDgfg';f/ lgsflnG5 M 

oxfF, s]Gb|Ls/0f b"/L (f)=75cm=75/100=0.75m 
;fdYo{ (p)=< 
xfdLnfO{ yfxf 5, 

P=1/f 
=1/0.75 
=100/75 
=4/3 
=1.33 D 
Therefore, pSt n]G;sf] ;fdYo{ 1.33D x'G5 . 

• n]G;sf] lj:t[lt (Magnification) eGgfn] cfs[ltsf] ;fOh / j:t'sf] ;fOhlarsf] cg'kftnfO{ a'lemG5 . 

lj:t[lt = cfs[ltsf] ;fOh 
j:t'sf] ;fOh 

o;nfO{ lgDglnlvt tl/sfn] gflkG5 M 

lj:t[lt = n]G;af6 cfs[lt;Ddsf] b"/L (v_ 
n]G;af6 j:t';Ddsf] b"/L (u_ 
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• dflg;sf] cfFvfsf ljleGg efux¿sf] sfd tn lbOPsf] 5 M 
efux¿ sfo{ 
!= slg{of 
@= n]G; 
#= k|sfz l5g]{ Kjfn 
$= k'lkn -gfgL_ 
%= /]l6gf 
^= clK6s ge{ 
&= l;lno/L d;n 

cfvfFsf] leqL efusf] ;'/Iff ug]{ 
k|sfz s]lGb|t u/L /]l6gfdf cfs[lt agfpg] 
cfFvfdf k|j]z ug]{ k|sfzsf] dfqf lgoGq0f ug]{ 
cfFvfsf] gfgLsf] ;fOh kl/jt{g ug]{ 
cfFvfdf j:t'sf] cfs[lt aGg] :yfgsf] ¿kdf sfd ug]{ 
cfFvfdf ag]sf] cfs[lt lbdfudf n}hfg] . 
n]G;nfO{ jfSnf] / kftnf] agfpg] . 

• dfgj cfFvfsf efux¿sf] gfdfs/0f ;lxtsf] lrq lgDgfg';f/ x'G5 . 

 
• glhssf] j:t' /fd|f];Fu b]Vg] t/ 6f9fsf] j:t' ;lhn};Fu b]Vg g;Sg] cfFvfsf] sdhf]/LnfO{ cb"/ b[li6 

(Short sightedness) elgG5 . 
• cfFvfsf] n]G; afSnf] ePdf jf /]l6gf / n]G;larsf] b"/L a9]df cb"/ b[li6 sdhf]/L b]lvG5 . 
• sGs]e n]G; k|of]u ul/Psf] r:df nufP/ cb"/ b[li6 sdhf]/L x6fpg ;lsG5 . 

 
• 6f9fsf] j:t' ;lhn} b]Vg ;Sg] t/ glhssf] j:t' b]Vg g;Sg] cfFvfsf] sdhf]/LnfO{ b"/ b[li6 (Long 

sightedness) elgG5 .  
• cfFvfsf] n]G; kftnf] ePdf jf /]l6gf / n]G;larsf] b"/L 36]df b"/ b[li6 sdhf]/L x'G5 . 
• b"/ b[li6 sdhf]/L x6fpg sGe]S; n]G; k|of]u ul/Psf] r:df nufpg'k5{ . 
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b"/ b[li6 ePsf] cfFvf     b"/ b[li6sf] sdhf]/L ;'wfl/Psf] cfFvf 
• o:tf pks/0fx¿ h;df P]gf, lk|Hd jf n]G;sf] k|of]u ul/Psf] 5 To;nfO{ clK6sn pks/0f 

elgG5 .  
• ;"Idbz{s oGq ;fgf] j:t'sf] cfs[lt 7'nf] agfpg k|of]u ul/G5 . sDkfp08 ;"Idbz{s oGqdf @ 

cf]6f sGe]S; n]G;x¿sf] k|of]u ul/Psf] x'G5 . 
• j:t'af6 cfPsf] k|sfz kg]{ u/L j:t'sf] glhs} /flvPsf] n]G;nfO{ j:t'ut n]G; elgG5 . 
• bz{ssf] cfFvfsf] glhs /x]sf] n]G;nfO{ cfOlk; elgG5 . sDkfp08 ;"Idbz{s oGqdf km/skm/s 

;fdYo{ ePsf] j:t'ut n]G;x¿ /flvPsf] x'G5 . 
• b"/bz{s oGqdf 2 cf]6f sGe]S; n]G; k|of]u ul/G5g\ . oL 2 n]G;sf] s]Gb|Ls/0f b"/Lsf] km/s Hofb} 

w]/} x'G5 . 
• 6f9f 6f9f /x]sf vuf]nLo lk08x¿ cjnf]sg ug{ b"/ bz{s oGqsf] k|of]u ul/G5 .  
• 6]ln:sf]ksf] j:t'ut n]G; km/flsnf] x'G5 h;n] ubf{ 6f9fsf] j:t'af6 cfPsf] dw'/f] k|sfz klg 

6]ln:sf]kdf ;lhn} k|j]z ug{ kfpF5 . 
• vuf]lno lk08x¿ ;fdfGotof uf]nfsf/ x'g] ePsf]n] 6]ln:sf]kn] agfpg] cfs[lt pN6f] ePklg 

;lhn};Fu cjnf]sg ug{ ;lsG5 . vf;} km/s kb}{g . 
• Sofd]/fn] agfpg] cfs[lt jf:tljs, pN6f] / j:t'eGbf ;fgf] x'G5 . 
• sDkfp08 dfOj|mf]:sf]kn] agfPsf] clGtd cfs[lt cjf:tljs pN6f] / Hofb} 7'nf] -j:t'sf] t'ngfdf_ 

x'G5 . 
• 6]ln:sf]kn] agfPsf] cfs[lt cjf:tljs, pN6f] / j:t'eGbf Hofb} 7'nf] x'G5 . 
-u_= lj|mofsnfkx¿ M 
-!_= 2 cf]6f ljs/ lng'xf];\ . Pp6fdf 50ml kfgL / csf]{df 50ml dl6\6t]n /fVg'xf];\ . b'j}nfO{ Pp6f 

500 ml sf] aLs/df /x]sf] kfgLdf /fVg'xf];\ . ca 7'nf] aLs/nfO{ l:kl/6 NofDk k|of]u u/L 
ttfpg'xf];\ . ttfpFg' cl3sf] tfkj|md / @ ldg]6 ttfPkl5sf] tfkj|md tnsf] tflnsfdf gf]6 
ug'{xf];\ .  
kbfy{ ;'¿sf] tfkj|md @ ldg]6 kl5sf] tfkj|md 
kfgL   
dl6\6t]n   

s'g kbfy{sf] tfkj|md a9L j[b\lw eof] < lsg < ;f]r larf/ u/L sf/0f n]Vg'xf];\ .  
-gf]6 M dl6\6t]nsf] ljlzi6 tfk wf/0f Ifdtf j|md ePsf]n] o;sf] tfkj|md kfgLsf] eGbf l56f] a9\5_ 

-@_=  Pp6f a]n'gdf kfgL eg'{xf];\ . kfgL e/]kl5 o;sf] d'v kfgL gr'lxg] u/L afFWg'xf];\ . cj s'g} 
sf8{jf]8{ k]k/df A,B,C,D cflb cIf/ ;fgf] ;fOhdf n]vL kfgL el/Psf] a]n'g glhs} nuL j]n'gsf] 
kfgLaf6 tL cIf/x¿ x]g'{xf];\ . a]n'gnfO{ cIf/sf] glhs / s]xL 6f9f n}hfbf s] km/s kfpg' eof] 
cjnf]sg ug'{xf];\ . s] kfgL el/Psf] a]n'gn] n]G; h:t} ;fgf] j:t'nfO{ 7'nf] agfof] < ;f]r]/ lgisif{ 
lgsfNg'xf];\ .  
-gf]6 M kfgL el/Psf] a]n'gn] n]G;sf] sfd u5{ . o;af6 cIf/ -j:t'_ x]bf{ cfsf/ a9]sf] b]Vg 

;lsG5_ 

cfs[lt 

cfs[lt 
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-#_=  glhs}sf] df;' k;naf6 v;L jf af]sfsf] Pp6f cfFvf ;ª\sng ug'{xf];\ jf ufpFdf v;L÷af]sf 
sf6]sf] ;dodf cfFvf ;ª\sng u/L lgDg efux¿ cjnf]sg ug'{xf];\ . 
• /]l6gf 
• n]G; 
• l;lno/L d;n 
• cfOl/; 
o;/L cjnf]sg ug{sf] nflu rSs'n] cfFvf sf6]/ leqL efu x]g'{k5{ . 
tL efux¿sf] agf}6 cWoog u/L dflg;sf] cfFvfdf x'g] tL efusf] agfj6 s:tf] xf]nf < cg'dfg 
ug'{xf];\ . cfkm\gf] cg'dfg n]v]/ /fVg'xf];\ .  

 
cEof;sf nflu k|Zgx¿ M 

1. kfgLsf] clgoldt k|;f/ eg]sf] s] xf] < n]Vg'xf];\ . 
2. c0f'x¿sf] rfnzlStsf] cfwf/df tfk / tfkj|md lar km/s 5'6\ofpg'xf];\ .  
3. a/km hd]sf] kf]v/Lsf] lk+wdf df5fx¿ hLljt} /xg ;S5g\ lsg < 
4. lr;f] 7fpFdf hf8f] ofddf kfgLsf kfOkx¿ km'6\g] 8/ x'G5, lsg < 
5. ydf]{ld6/df kfgL k|of]u gu/L kf/f]sf] k|of]u ul/g'sf] sf/0f :ki6 kfg'{xf];\ . 
6. ljlzi6 tfk wf/0f Ifdtf eg]sf] s] xf] < o;sf] PsfO klg n]Vg'xf];\ .  
7. afn'jfsf] ljlzi6 tfk wf/0f Ifdtf 800J/kgoC 5 . o;sf] cy{ s] xf] < n]Vg'xf];\ . 
8. 12 kg kfgLnfO{ 20oC af6 36oC ;Dd ttfpFbf o;n] slt tfkzlSt lnG5 < -kfgLsf] ljlzi6 

tfkwf/0f Ifdtf 4200 J/kgoC 5_ 
9. n]G; s] nfO{ elgG5 < s] kfgLaf6 klg n]G; agfpg ;lsG5 < :ki6 kfg'{xf];\ . 
10. sGs]e / sGe]S; n]G;lar s'g} @ cf]6f km/s n]Vg'xf];\ .  
11. jf:tljs cfs[lt / cjf:tljs cfs[ltlar km/s 5'6\ofpg'xf];\ . 
12. sGe]S; n]G;sf] F / 2F sf] lardf s'g} j:t' /fVbf o;sf] cfs[lt sxfF / s:tf] aG5 < ls/0f 

/]vf lrq lv+rL b]vfpg'xf];\ .  
13. sGe]S; n]G;sf] F / O sf] lardf j:t'nfO{ /fVbf aGg] cfs[ltnfO{ ls/0f /]vflrqaf6 

b]vfpg'xf];\ . cfs[ltsf] k|s[lt klg n]Vg'xf];\ .  
14. sGs]e n]G;sf] cufl8 j:t' /fVbf o;n] s:tf] cfs[lt cfpF5 < ls/0f /]vflrq ;lxt 

n]Vg'xf];\ . 
15. n]G;sf] ;fdYo{ eg]sf] s] xf] < o;sf] PsfO;d]t n]Vg'xf];\ .  
16. 50cm s]Gb|Ls/0f b"/L ePsf] sGs]e n]G;sf] ;fdYo{ slt x'G5 < lgsfNg'xf];\ .  
17. n]G;sf] lj:t[lt eGgfn] s] a'lemG5 < o;sf] PsfO x'Fb}g, lsg < 
18. s'g} sGe]S; n]G;n] x]bf{ 8cm nfdf] j:t' 32 cm nfdf] b]lvG5 eg] pSt n]G;sf] lj:t[lt slt 

xf]nf < 
19. b"/ b[li6 eg]sf] s] xf] < of] sdhf]/L b]vfpg] lrq ;d]t lvRg'xf];\ .  
20. b"/ b[li6 sdhf]/L x'gfsf sf/0f pNn]v u/L pSt sdhf]/L x6fpg]÷;Rofpg] pkfo lrq;lxt 

:ki6 kfg'{xf];\ .  
21. glhssf] j:t' b]Vg ;lsg] t/ 6f9fsf] j:t' b]Vg g;lsg] xfd|f] cfFvfsf] sdhf]/LnfO{ s] 

elgG5 < pSt sdhf]/L cfpgsf] sf/0f s] xf] < 
22. cb"/ b[li6 sdhf]/L s;/L x6fOG5 < lrq ;lxt ;Ki6 kfg'{xf];\ .  
23. ;"Idbz{s oGq / 6]ln:sf]klar @ cf]6f km/s n]Vg'xf];\ .  
24. cfOlk; eg]sf] s] xf] < ;"Idbz{s oGqdf km/skm/s ;fdYo{sf] a:t'ut n]G; /flvG5, lsg < 
25. 6]ln:sf]k s] sf] nflu k|of]u ul/G5 . 
26. Sofd/fn] agfpg] cfs[ltsf] s'g} # cf]6f ljz]iftf n]Vg'xf];\ .  
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-ª_ gd'gf k|Zgf]Tt/x¿ M 
!=-s_= 4oC tfkj|mddf kfgLsf] 3gTj clwstd x'G5, lsg < 1000W sf] lx6/ 1 306f afNbf 4.2x103kJ 

tfkzlSt lbG5 eg] ;f] tfkn] 30oC tfkj|md ePsf] 20kg kfgLsf] tfkj|md slt k'¥ofpF5 < -
kfgLsf] ljlzi6 tfk wf/0f Ifdtf 4200J/kgoC 5_ (1.5+2=3.5) 

pTt/ M 
kfgLsf] clgoldt k|;f/0fsf] sf/0fn] ubf{ o;sf] cfotg 0oC af6 j|mdzM 36\b} uO{ 4oC df 
Go"gtd\ k'U5 / To;kl5 a9\g yfN5 . cfotg ;aeGbf sd 4oC sf] tfkj|mddf x'g] x'Fbf ;f] 
tfkj|mddf kfgLsf] 3gTj clwstd x'G5 . 
k|Zgdf lbOPsf], 

tfkzlSt (Tt)=4.2x103kJ=4.2x106J 
;'¿sf] tfkj|md (t1)=30oC 
clGtd tfkj|md (t2)=? 
kfgLsf] lk08 (m)=20kg 
kfgLsf] ljlzi6 tfk wf/0f Ifdtf (s)=4200 J/KgoC 
xfdLnfO{ yfxf 5, 

Tt=ms(t2-t1) 
or, t2-t1=Tt/ms 

420020
10000002.4
×

×
=  

422
4200
×

=  

=50 
or, t2=50+30=80oC 
pSt kfgLsf] tfkj|md 80oC k'U5 . 

-v_= lrqdf b]vfOPsf] cfFvfsf] sdhf]/L n]Vg'xf];\ . o;sf] 
pkrf/sf nflu s'g k|sf/sf] n]G; k|of]u ug'{k5{ < 
lsg< pSt sdhf]/L x6fpg] ljlwnfO{ gfdflª\st lrq 
lvFRg'xf];\ . (0.5+0.5+1+2=4) 

pTt/ M  
lbOPsf] lrqdf cb"/ b[li6 (Short sightedness) 
sdhf]/L b]vfOPsf] 5 .  
pSt sdhf]/Lsf] pkrf/sf nflu sGs]e n]G; k|of]u 
ul/Psf] r:df nufpg'k5{ . 
6f9fsf] j:t'af6 cfPsf k|sfzsf ls/0fnfO{ sGs]e n]G;n] ljs]lGb|t u/]kl5 cfFvfsf] n]G;df k'U5 
/ cfFvfsf] n]G;n] k|sfznfO{ s]lGb|t ubf{ /]l6gfdf cfs[lt aGg hfG5 clg 6f9fsf] j:t' b]Vg 
;lsG5 . pSt sdhf]/L x6\5 .   
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@=-s_= tfk / tfkj|mdlar b'O{cf]6f km/s n]Vg'xf];\ . ;d'b|sf] jl/kl/ /x]sf] 7fpFdf tfkj|md leGgtf sd 
x'gfsf] sf/0f n]Vg'xf];\ . (2+1.5=3.5) 

pTt/ M 
tfk / tfkj|mdlar @ cf]6f km/s tn lbOPsf] 5 M 

tfk tfkj|md 
!= kbfy{df /x]sf] c0f'x¿sf] rfnzlStsf] 
of]ukmn g} tfk xf] .  
@= o;sf] SI PsfO h'n xf] . 

!= kbfy{sf] c0f'x¿sf] rfn zlStsf] 
cf}iftaf6 tfkj|md lgsflnG5 . 
@= o;sf] SI PsfO s]lNeg xf] . 

 
kfgLsf] ljlzi6 tfkwf/0f Ifdtf pRr ePsf]n] o;sf] tfkj|md 36\g] tyf a9\g] bfo/f Go"g x'G5 . 
w]/} gtftLsg klg k|z:t tfkzlSt lng ;Sg] tyf w]/} glrl;Osg klg k|z:t tfkzlSt 5f8\g] 
ePsf]n] o;sf] tfkj|mddf 7'nf] 36a9 x'Fb}g . To;}n] ;d'b|sf] -kfgLsf] dfqf w]/} ePsf] 7fpF_ 
jl/kl/sf] 7fpFdf tfkj|md leGgtf sd x'G5 . 

-v_= 

 
dfly lbOPsf] n]G;sf] ls/0f /]vflrq k'/f ug'{xf];\ . cfs[ltsf] k|s[lt klg n]Vg'xf];\ . sGe]S; 
n]G;nfO{ lsg sGelh{ª n]G; elgG5 < (2+1+1=4) 
pTt/ M 

n]G;sf] ls/0f /]vflrq M 

 
cfs[ltsf] k|s[ltx¿ 
• cfs[lt jf:tljs x'G5 . 
• cfs[lt pN6f] x'G5 . 
• cfs[lt j:t'eGbf ;fgf] x'G5 . 
• cfs[lt F / 2F sf] lardf aG5 . 
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sGe]S; n]G;nfO{ sGelh{ª n]G; elgG5 lsgls o;n] k|d'v cIf;Fu ;dfgfGt/ eP/ cfPsf 
k|sfzsf ls/0fnfO{ s]Gb|Ls/0f ljGb' (Focus) df s]lGb|t ub{5 . 

#=-s_= ljlzi6 tfkwf/0f Ifdtfsf] kl/efiff n]Vg'xf];\ . cToGt 708L 7fpFdf lxpFbdf kfgLsf kfOkx¿ 
km'6\g] ub{5g\, lsg< 2kg kfgLnfO{ 10oC tfkj|md j[b\lw ubf{ slt tfkzlSt cfjZos k5{ < 
(1+1+1.5=3.5) 

pTt/ M 
1kg lk08 ePsf] kbfy{sf] tfkj|md 1oC j[b\lw ug{ cfjZos tfkzlStsf] kl/df0fnfO{ ljlzi6 tfk 
wf/0f Ifdtf elgG5 . cToGt 708f 7fpFdf lxpFbsf] ;dodf kfgLsf] tfkj|md 36\b} hfFbf a/km 
aGb5 / j/kmsf] w]/} cfotg x'g] x'Fbf kfOkdf gc6fpg] cj:yf cfpF5 . a/kmn] kfOkdf Hofbf 
rfk pTkGg u5{ / kfOkx¿ k'm6\b5g\ . kfgLsf] clgoldt k|;f/n] ubf{ o;f] ePsf] xf] .  
k|Zgdf lbOPsf], 

lk08 (m)=2kg 
tfkj|mddf kl/jt{g (dt)=10oc 
ljlzi6 tfkwf/0f Ifdtf (s)=4200J/kgoc 
tfksf] kl/df0f (Tt)=? 
xfdLnfO{ yfxf 5, 

Tt =m.s.dt 
 =2x4200x10 
 =84000 J 
 = 84 kJ 

cfjZos tfkzlStsf] dfqf (Tt)=84 KJ x'G5 . 
-v_=  sDkfp08 ;"Idbz{s oGq / 6]ln:sf]k lardf kfOg] s'g} Pp6f leGgtf n]Vg'xf];\ . lbOPsf] lrqdf 

cfFvfsf] s'g k|sf/sf] sdhf]/L b]vfOPsf] 5 < pSt sdhf]/L x6fpg] ljlwsf] gfdfª\lst lrq 
lvRg'xf];\ . (1+1+2=4) 

 
pTt/ M 

;"Id hLj Pjd\ j:t'x¿sf] cWoog ug{ sDkfp08 dfOj|mf]:sf]ksf] k|of]u ul/G5 eg] 6]ln:sf]k 
6f9f 6f9f /x]sf vuf]nLo lk08x¿ cjnf]sg Pjd\ cWoog ug{df k|of]u ul/G5 .  
lbOPsf] lrqdf b"/ b[li6 (Long sightedness) sdhf]/L b]vfOPsf] 5 . 
pSt sdhf]/L x6fpg sGe]S; n]G;sf] k|of]u ug'{k5{ h;sf] ls/0f /]vflrq tn b]vfOPsf] 5 M 
 

cfs[lt 
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    sGe]S; n]G; 

$=-s_= tnsf] tflnsfdf ltgcf]6f kbfy{sf] ljlzi6 tfkwf/0f zlSt -Ifdtf_ lbOPsf] 5 . ;f] cWoog 
u/L lgDg k|Zgx¿sf] pTt/ lbg'xf];\ .  

kbfy{ ljlzi6 tfkwf/0f 
A 
B 
C 

910 J/Kgoc 
380 J/Kgoc 
470 J/Kgoc 

 
• kbfy{ A sf] ljlzi6 tfk wf/0f Ifdtf 910 J/kgoC eg]sf] s] xf] < 
• dflysf] a/fa/ lk08 ePsf j:t'df a/fa/ tfk lbFbf s'g j:t'sf] tfkj|md ;aeGbf a9L x'G5 

< lsg < 
• ltgcf]6} a/fa/ lk08sf j:t'nfO{ 100oC ;Dd ttfP/ d}gsf] :nfadf /fVbf s'g a9L 

ulx/fO;Dd k'U5 < / lsg < (1+1+1.5=3.5) 
pTt/ M 

• kbfy{ A sf] ljlzi6 tfkwf/0f Ifdtf 910 J/kgoC eGgfn] 1 Kg lk08 ePsf] kbfy{ A nfO{ 1oC 
tfkj|md j[b\lw u/fpg 910 J tfkzlSt cfjZos k5{ eGg] a'lemG5 . 

• a/fa/ lk08 ePsf] ltgcf]6} kbfy{nfO{ a/fa/ tfk lbFbf B sf] tfkj|md ;a}eGbf a9L x'G5 
lsgls o;sf] ljlzi6 tfk wf/0f Ifdtf ;a} eGbf sd 5 . tfdj|mddf x'g] kl/jt{g / 
ljlzi6 tfk wf/0f Ifdtflar Jo'Tj|mdfg'kflt ;DaGw x'G5 . To;}n] plt g} tfk lbFbf klg B 
sf] tfkj|md w]/} k'U5 . 

• ;dfg lk08 ePsf ltgcf]6} kbfy{nfO{ 100oC ;Dd ttfP/ d}gsf] :nfadf /fVbf kbfy{  
-j:t'_ A ;aeGbf a9L ulx/fO;Dd k'U5 lsgls j:t' A sf] ljlzi6 tfk wf/0f Ifdtfsf] dfg 
;a} eGbf a9L 5 / tfk tyf ljlzi6 tfk wf/0f Ifdtf cfk;df cg'j|mdfg'kflt ;DjGw ePsf 
x'G5g\ . w]/} tfkzlStn] w]/} g} d}g kufn]/ a9L ulx/fO;Dd k'Ug hfG5 . 

-v_= n]G;sf] s]Gb|Ls/0f b"/L eg]sf] s] xf] < 2cm s]Gb|Ls/0f b"/L ePsf] sGe]S; n]G;sf] cufl8 3cm 
b'''/Ldf Pp6f j:t'nfO{ /fVbf o;sf] cfs[lt sxfF aG5 < ls/0f /]vflrq lvr]/ b]vfpg'xf];\ . 
cfs[ltsf] k|s[lt;d]t n]Vg'xf];\ . (1+2+1=4) 

pTt/ M 
n]G;sf] s]Gb|b]lv s]Gb|Ls/0f ljGb';Ddsf] b"/LnfO{ s]Gb|Ls/0f b"/L elgG5 . o;nfO{ f n]  
hgfOG5 .  

cfs[lt 

cfs[lt 
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k|Zgcg';f/sf] cfs[ltsf] ls/0f /]vflrq cfs[ltsf] k|s[lt lgDg 5g\ M 
• cfs[lt pN6f] x'G5 . 
• cfs[lt jf:tljs x'G5 . 
• cfs[lt j:t' eGbf 7'nf] x'G5 . 

 
%=-s_= 4oC tfkj|mddf /x]sf 2 cf]6f A /  B ljs/x¿ kfgLn] el/Psf 5g\ . ljs/ A nfO{ ttfOof] / 

ljs/ B nfO{ lr:ofOof] eg] s] x'G5 < lsg < kfgLsf] ljlzi6 tfk wf/0f Ifdtf slt x'G5 < 
10oC tfkj|md ePsf] 2kg kfgLnfO{ 84KJ tfk lbFbf kfgLsf] tfkj|md slt k'Unf < -
0.5+1+0.5+1.5=3.5_ 

pTt/ M 
4oC tfkj|mddf ePsf b'O{cf]6f ljs/x¿ A / B kfgLn] el/Psf 5g\ . ljs/ A df tfk lbOof] 
eg] kfgLsf] cfotg a9\5 / kfgL kf]lvG5 . ljs/ B  nfO{ lr:ofof] eg] klg kfgLsf] cfotg 
a9\5 / kfgL kf]lvG5 . kfgLsf] clgoldt k|;f/sf] sf/0fn] 4oC df o;sf] cfotg ;aeGbf sd 
x'G5 . To;}n] 40C sf] kfgLnfO{ ttfpFbf / lr:ofpFbf cfotg j[b\lw g} x'G5 . 

kfgLsf] ljlzi6 tfk wf/0f Ifdtf 4200J/KgoC x'G5 . 
k|Zgdf lbOPsf], 

kfgLsf] ;'¿sf] tfkj|md (t1)=10oC 
kfgLsf] clGtdsf] tfkj|md (t2) =? 
kfgLsf] lk08 (m) =2Kg 
lnPsf] tfkzlSt (Tt)=84KJ=84000 J 
kfgLsf] ljlzi6 tfkwf/0f Ifdtf (s)=4200 J/KgoC 
xfdLnfO{ yfxf 5, 
Tt=ms(t2-t1) 
or, t2-t1=Tt/mxs 

= 84000/4200x2 
=10 

or, t2-10=10 
or, t2=10+10 
  =20oC 
kfgLsf] clGtd tfkj|md 20oC k'U5 . 
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-v_= lbOPsf] ls/0f /]vflrq pTt/ k'l:tsfdf ;f/]/ k'/f ug'{xf];\ . of] s'g k|sf/sf] n]G; xf] < of] n]G;sf] 
;fdYo{ slt x'G5 < of] n]G;åf/f aGg] cfs[ltsf] s'g} @ cf]6f k|s[lt n]Vg'xf];\ . -
1.5+0.5+1+1.0=4_ 

 
pTt/ M 

 
ls/0f /]vflrq 
pSt n]G; sGs]e n]G; xf] . 8fOelh{ª n]G; xf] .  
k|Zgdf lbOPsf], 

s]Gb|Ls/0f b"/L (f)=-5cm=-5/100=-0.05m 
;fdYo{ (p)=? 
xfdLnfO{ yfxf 5, 

P=1/f=1/0.05=100/5=-20D 
n]G;sf] ;fdYo{ -20D x'G5 . -gf]6 M s]Gs]e n]G; ePsf]n] ;fdYo{ C0ffTds x'G5_ 

of] n]G;n] agfPsf] cfs[ltsf] 2 cf]6f k|s[ltx¿ M 
• cfs[lt cjf:tljs x'G5 . 
• cfs[lt ;'N6f] x'G5 . 

-r_=  cEof;sf nflu yk gd'gf k|Zgx¿ M 
!=-s_=  n]G;sf] lj:t[lt eg]sf] s] xf] < s'g cj:yfdf sGe]S; n]G;n] agfPsf] cfs[lt ;'N6f] x'G5 < 

ls/0f /]vflrq agfO b]vfpg'xf];\ . -1+0.5+2=3.5_ 
-v_=  uf8Lsf] OlGhg lr:ofpg kfgLsf] k|of]u ul/G5, lsg < 2 Kg lk08 ePsf] k|];/ s's/sf] tfkj|md 

30oC 5 . olb k|];/ s's/ ag]sf] ldl>t wft'sf] ljlzi6 tfkwf/0f Ifdtf 1000J/KgoC 5 eg] 
3.6x103J tfkzlSt pSt k|];/ s's/df lbFbf o;sf] tfkj|md slt k'Unf < lgsfNg'xf];\ . -
1.5+2.5=4_ 

@=-s_=  kfgLsf] clgoldt k|;f/ eg]sf] s] xf] < cNsf]xn ydf]{ld6/af6 kfgLsf] pDng] tfkj|md gfKg 
;lsb}g, lsg < kfgLsf] ljlzi6 tfk wf/0f Ifdtf a9L x'g'sf] Pp6f pkof]lutf n]Vg'xf;\ . -
1+1.5+1=3.5_ 

-v_=  n]G;sf] s]Gb|Ls/0f ljGb' eg]sf] s] xf] < Pp6f sGe]S; n]G;sf] s]Gb|Ls/0f b"/L 2cm 5 . 
s]Gb|Ls/0f b"/Lsf] bf]Aa/ b"/Ldf Pp6f j:t' /flvPsf] 5, eg] cfs[lt ag]sf] b]vfpg ls/0f 
/]vflrq lvRg'xf];\ . cfs[ltsf] k|s[lt;d]t n]Vg'xf];\ . -1+2+1=4_ 
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#=-s_=  /]nsf] lns hf]8\bf larlardf vfnL 7fpF /flvG5, lsg < 1.5kg lk08 ePsf] kmnfdsf] 8Nnf]nfO{ 
30oC af6 110oC ;Dd ttfpFbf slt tfkzlSt u|x0f u5{ < -kmnfdsf] ljlzi6 tfkwf/0f Ifdtf 
440 J/kgoC) -1.5+2=3.5_ 

-v_=  sGelh{8 n]G; / 8fOelh{ª n]G;lar @ cf]6f km/s k n]Vg'xf];\ . sGs]e n]G;sf] cufl8 
kmf]s;eGbf s]xL k/ j:t'nfO{ /fVbf aGg] cfs[lt ls/0f /]vflrq agfO b]vfpg'xf];\ . cfs[ltsf] 
Ps k|s[lt;d]t n]Vg'xf];\ . -2+1.5+0.5=4_ 

$=-s_=  cfFvfsf] n]G; / Sofd]/fsf] n]G;lar Pp6f km/s n]Vg'xf];\ . Pshgf JolStnfO{ klqsf k9\g 
sl7g ePsf] 5 eg] p;df s:tf] k|sf/sf] sdhf]/L ePsf] xf]nf < pSt sdhf]/L ePsf] cfFvf / 
sdhf]/LnfO{ x6fPsf] lrq agfO b]vfpg'xf];\ . -1+0.5+1+0.5+1=4_ 

-v_=  tfk ;dLs/0f eg]sf] s] xf] < j:t'n] lnPsf] tfksf] kl/df0f s'gs'g s'/fdf lge{/ /xG5 < 5oc 
tfkj|md ePsf] 500g kfgLnfO{ 30oC ;Dd ttfpFbf slt tfkzlSt cfjZos knf{ < -kfgLsf] 
ljlzi6 tfk wf/0f Ifdtf 4200J/kgoC 5_ -0.5+1+2=3.5_ 

%=-s_=  ydf]{ld6/df kf/f] k|of]u ugf{sf] 2 cf]6f sf/0f n]Vg'xf];\ . Pp6f JolStn] g'xfpgsf] nflu 20 
ln6/ kfgLnfO{ 15oc ttfpg 5x105KJ tfkzlSt lbG5 eg] pSt kfgLsf] tfkj|md klxn]eGbf slt 
a9\nf < (1ln6/ kfgL=1 kg ln6/ kfgL / kfgLsf] ljlzi6 tfk wf/0f Ifdtf 4200J/kgoC  5_ -
2+2=4_ 

-v_=  cfFvfsf] glhssf] ljGb' eg]sf] s] xf] < sGe]S; n]G;sf] cufl8 j:t'nfO{ s'g ljGb'df /fVbf 
o;sf] lj:t[lt Ps x'G5 < b"/ b[li6 / cb"/ b[li6lar kfOg] s'g} @ cGt/ n]Vg'xf];\ . -
1+0.5+2=3.5_ 

^=-s_=  1kg kfgL / 1kg kf/f]df a/fa/ tfk lbFbf kf/f]sf] tfkj|md a9L x'G5, lsg < Pp6f 0.5kg lk08 
ePsf] / 470 J/kgoC ljlzi6 tfkwf/0f Ifdtf ePsf] j:t'sf] tfkj|md 90oC n] a9fpg slt 
tfkzlSt cfjZostf k5{ < u0fgf ug'{xf];\ . -1.5+2=3.5_ 

-v_=  6f9fsf] ljGb' eg]sf] s] xf] < lbOPsf] lrqdf x]g]{ zlStdf sdhf]/L ;'wf/ ul/Psf] b]vfOPsf] 5 . 
s'g k|sf/sf] sdhf]/L ;'wf/ ul/Psf] xf] < pSt sdhf]/L b]lvg] cfFvfsf] ls/0f /]vflrq 
lvRg'xf];\ . jf:tljs / cjf:tljs cfs[ltdf s] km/s 5 < -1+0.5+1.5+1=4_ 

 
&=-s_= lbOPsf] u|fkm cWoog u/L ;f]lwPsf k|Zgx¿sf] pTt/ n]Vg'xf];\ .  
 

 
Temperature 

V
ol

um
e 
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(i) s'g tfkj|mddf kfgLsf] cfotg ;a eGbf sd 5 < 
(ii) s'g tfkj|mddf kfgLsf] 3gTj ;aeGbf a9L x'G5 < lsg < 
(iii) kfgLsf] o:tf] u'0fnfO{ s] elgG5 < 
(iv) kfgLsf] o:tf] u'0fsf] s'g} Ps a]kmfObf n]Vg'xf];\ < -0.5+1.5+0.5+1=3.5_ 

-v_=  l;lno/L d;n / cfOl/;sf] PsPscf]6f sfo{ n]Vg'xf];\ . lbOPsf] lrqdf cfFvfsf] s'g k|sf/sf] 
sdhf]/L b]vfOPsf] 5 < pSt sdhf]/L x6fpg s] ug'{k5{ < ls/0f /]vflrq lvFr]/ b]vfpg'xf];\ . 
-0.5+0.5+0.5+0.5+2=4_ 

*=-s_=  d?e"lddf lbg / /ftsf] tfkj|md 7'nf] cGt/ x'G5, lsg< a/fa/ lk08 / tfkj|md ePsf] kfgL / 
dl6\6t]ndf a/fa/ tfk lbFbf s'gsf] tfkj|md a9L x'G5 < lsg < sf/0f lbg'xf];\ . -
1.5+0.5+1.5=3.5_ 

-v_=  n]G;sf] ;fdYo{ eg]sf] s] xf] < Pshgf JolStn] -1.5D sf] r:df nufPsf 5g\ . eg] pgsf] 
cfFvfdf s'g sdhf]/L ePsf] xf]nf < ls/0f /]vflrq lvrL b]vfpg'xf];\ . pgn] nufPsf] r:dfdf 
k|of]u ul/Psf] n]G;sf] s]Gb|Ls/0f b"/L slt x'G5 < lgsfNg'xf];\ . -0.5+0.5+2+1=4_ 

 
*** 
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PsfO M $ 

kf7 M wf/f, ljb\o't / r'DasTj 
 
!= kf7\o j:t' 
wf/f ljb\o't, ljb\o't kl/ky, v'nf ljb\o't kl/ky, jGb ljb\o't kl/ky, ljb\o't nf]8sf] ;dfgfGt/ / >]0fL 
j|md h8fg, ;]nx¿sf] ;dfgfGt/ / >]0fLj|md ;d"xLs/0f, ufx{:y ljb\o'tLs/0f, l8;L / P;L, ljb\o't vkt, 
k\mo"h, ljb\o'tsf] tfk c;/, ljb\o'tsf] k|sfz c;/, ljb\o'tsf] /f;folgs c;/, ljb\o'tsf] r'DjsLo c;/, 
ljb\o't r'DasLo pkkfbg, kmf/f8]sf] ljb\o't r'DasLo pkkfbgsf lgodx¿, h]g]/]6/ jf 8fOgfdf], df]6/ 
c;/, 6«fG;km/d/  . 

 
@= hfGg} kg]{ s'/fx¿ M 

• ljb\o't k|jfx x'g] wft'sf] tf/x¿nfO{ ;'rfns elgG5 . 
• ;'rfns tf/df k|jflxt x'g] ljb\o'tnfO{ wf/f ljb\o't elgG5 .  
• ljb\o't ;|f]t, nf]8 / l:jrnfO{ ;'rfns tf/n] hf]8]/ agfOPsf] lg/Gt/ ljb\o't jxg ;Sg] 

kynfO{ ljb\o't kl/ky elgG5 . 
• l:jr cg ePsf] / nf]8n] sfd u/]sf] kl/kynfO{ aGb ljb\o't kl/ky elgG5 . 
• l:jr ckm ePsf] / nf]8n] sfd gu/]sf] kl/kynfO{ v'nf ljb\o't kl/ky elgG5 . 

 
• ljb\o't wf/f ljefhg eO{ b'O{ jf ;f] eGbf a9L nf]8x¿df 5'6\f5'6\6} jxg] u/L hf]l8Psf] 

h8fgnfO{ ljb\o't nf]8sf] ;dfgfGt/ h8fg elgG5 . 
• ;a} nf]8x¿df Pp6} ljb\o't wf/f k|jfx x'g] h8fgnfO{ ljb\o't nf]8sf] >]0fLj|md h8fg 

elgG5 . 

 
• b'O{ jf b'O{ eGbf a9L ;]nx¿sf C0ffTds w|'jx¿ Pp6} ljGb'df / wgfTds w|'jx¿ csf]{ 

ljGb'df hf]8]/ ul/Psf] ;d"xLs/0fnfO{ ;]nx¿sf] >]0fLj|md ;d"xLs/0f  elgG5 . 
• b'O{ jf ;f] eGbf a9L ;]nx¿nfO{ Pp6fsf] wgfTds w'|j csf]{sf] C0ffTds w|'j;Fu j|mdjb\w 

¿kdf ul/Psf] h8fgnfO{ ;]nx¿sf] >]0fLj|md ;d"xLs/0f elgG5 . 
• kl/kydf ljb\o'tsf w|'jx¿ kl/jt{g gx'g] ljb\o'tnfO{ l8;L elgG5 . 
• kl/kydf ljb\o'tsf w|'jx¿ lg/Gt/ kl/jt{g jf abnL /xg] ljb\o'tnfO{ P;L elgG5 . 
• 3/, sf/vfgf, pb\of]u cflbdf ul/g] P;L ljb\o't h8fgnfO{ u|fx{:y ljb\o'tLs/0f elgG5 . 
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• ljb\o't kl/kydf ljb\o't k|jfx u/fpFbf nf]8df k|of]u x'g] ljb\o'tnfO{ ljb\o't vkt  
elgG5 . 

• ljb\o't ;|f]taf6 nf]8;Dd ljb\o't k|jfx u/fpg] tf/nfO{ km]h jf nfOe tf/ elgG5 . o;sf] 
/ª /ftf] jf v}/f] 5 . 

• ljb\o't nf]8df k|of]u eP/ afFsL ePsf] ljb\o'tnfO{ k'gM ;|f]tdf k'¥ofpg] jf kl/ky k'/f ug]{ 
tf/nfO{ Go'6«n tf/ elgG5 . o;sf] /ª lgnf] jf sfnf] x'G5 . 

• ljb\o't nf]8df cgfjZos ¿kdf :6f]/ eP/ /x]sf] rfh{nfO{ hldgdf k7fpg] tf/nfO{ cly{ª\ 
tf/ elgG5 . o;sf] /ª xl/of] jf kx]+nf] nfOg ePsf] xl/of] x'G5 . o;n] pkef]StfnfO{ nfUg 
;Sg] ljb\o't em6\sf af6 hf]ufpF5 . 

• cfjZos eGbf al9 ljb\o't k|jfx x'gaf6 hf]ufpg k|of]u ul/g] dl;gf] tf/nfO{ k\mo"h elgG5 . 
o;n] ljb\o't pks/0f v/fa x'g'af6 hf]ufpF5 . 

• ljb\o't zlStnfO{ tfk zlStdf ¿kfGt/ ug'{nfO{ ljb\o'tsf] tfk c;/ elgG5 . 
• ljb\o't zlStnfO{ tfk zlStdf ¿kfGt/ ug]{ tf/nfO{ lxl6ª\ On]d]G6 elgG5 . lxl6ª 

On]d]G6sf] ¿kdf lx6/df gfOj|mf]d tf/ k|of]u ul/G5 . gfOj|mf]d eg]sf] lgs]n / j|mf]ldodsf] 
ldl>t wft' xf] .  

• ljb\o't zlSt k|sfz zlStdf ¿kfGt/ x'g'nfO{ ljb\o'tsf] k|sfz c;/ elgG5 . 
• ljh'nLsf] rLdleq dl;gf] tf/af6 agfOPsf] SjfOn k|of]u u/L agfOPsf] jTtLnfO{ lkmnfd]G6 

aTtL elgG5 . 
• 6\o'anfO6 leq kf/f]sf] jfkm / kmnf]l/;]G6 kfp8/ /fvL agfOPsf] jTtLnfO{ km\nf]l/;]G6 jTtL 

elgG5 .  
• ljb\o't zlStnfO{ /f;folgs zlStdf ¿kfGt/ ug'{nfO{ ljb\o'tsf] /f;folgs c;/ 

elgG5 . 
• kfgLsf] ljb\o't lar5]bgdf k|of]u ul/g] efF8f]nfO{ ef]N6fld6/ elgG5 . 
• ljb\o't lar5]bgdf k|of]u ul/g] u|fkmfO6/8 jf wft'sf] /8nfO{ On]S6«f]8 elgG5 . 
• ;]nsf] wgfTds w|'jlt/ hf]l8Psf] Onf]S6«f]8nfO{ Pgf]8 elgG5 . 
• ;]nsf] C0ffTds w|'jlt/ hf]l8Psf] On]S6«f]8nfO{ Sofyf]8 elgG5 . 
• s'g} On]S6«f]nfO6 3f]ndf ljb\o't k|jfx u/fpFbf, pSt 3f]nsf cjojx¿ 5'l6\6g] k|lj|mofnfO{ 

ljb\o't lar5]bg elgG5 .  
• wgfTds rfh{ ePsf] cfof]gnfO{ Sof6fof]g elgG5 . 
• C0ffTds rfh{ ePsf] cfof]gnfO{ Pgfof]g elgG5 . 
• ljb\o't lar5]bg lj|mofåf/f Pp6f wft'df csf]{ wft'sf] hnk nufpg] k|lj|mofnfO{ ljb\o't n]kg 

elgG5 . 
• ljb\o't n]kg ubf{ Wofg lbg'kg]{ s'/fx¿ M 

o h'g wft'sf] hnk nufOG5, To;nfO{ Pgf]8 agfpg' k5{ . 
o h'g wft'df hnk nufOG5 To;nfOP Sofyf]8 agfpg' k5{ . 

• ljb\o't n]kgsf poof]lutfx¿ M 
o cz'b\w wft'nfO{ k|zf]wg u/L z'b\w agfpg ;lsG5 . 
o Pp6f wft'df c¿ wft'sf] hnk nufO /fd|f] / l6sfp agfpg ;lsG5 . 

• ljb\o't zlStnfO{ r'DjsLo zlStdf ¿kfGt/ ug'{nfO{ ljb\o'tsf] r'DasLo c;/  elgG5 . 
• ljb\o'taf6 agfOPsf] r'DasnfO{ ljb\o't r'Das elgG5 . of] r'Das c:yfoL x'G5 .  
• ljb\o't r'Dassf] k|of]uaf6 ;~rfng ul/g] 3+6LnfO{ ljb\o't 306L  elgG5 . 
• r'DjsLo If]q leq /flvPsf] ;'rfns tf/nfO{ tndfly rnfpFbf r'DjsLo an /]vfx¿ 

sfl6G5g\ / pSt tf/df ljb\o't zlSt pTkGg x'g] k|lj|mofnfO{ ljb\o't r'DjsLo pkkfbg 
elgG5 . 

• kmf/f8]sf] ljb\o't r'DjsLo pkkfbgsf lgodx¿ M 
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o aGb kl/kydf /flvPsf] SjfOnsf] ;Dks{df /x]sf hj r'DjsLo km\nS; kl/jt{g x'G5 
tj kl/kydf emf pkkfbg x'G5 . 

o pkkflbt emf sf] dfqf r'DjsLo km\nS;sf] kl/jt{g b/;Fu ;dfg'kflts x'G5 . 
o hj;Dd r'DjsLo km\nS; kl/jt{g eO/xG5, tj;Dd pkkflbt emf /lx/xG5 . 

• bfofF xftsf] a'9L cf}+nf, rf]/ cf}+nf / dfemL cf}nf Ps cfk;df nDj ¿kn] /fVbf j'9L cf}+nfn] 
;'rfns tf/sf] rfn / rf]/ cf}+nfn] r'DjsLo jn/]vf b]vfof] eg] / dfemL cf}+nfn] ljb\o'tsf] 
lbzf b]vfpF5 lgodnfO{ km\n]ldª\sf] bfofF xftsf] lgod elgG5 . 

• z'Id ljb\o't kl/If0f ug{sf] nflu k|of]u ul/g] pks/0fnfO{ UofNefgf]ld6/ elgG5 . 
• r'DasLo zlStnfO{ ult zlStsf] dfWodaf6 ljb\o't zlStdf ¿kfGt/ ug]{ pks/0fnfO{ 

8fOgfdf] jf h]g]/]6/ elgG5 . 8fOgfdf]n] yf]/} ljb\o't pkkflbt u5{ eg] h]g]/]6/n] w]/} ljb\o't 
pkkflbt u5{ .  

• r'DasLo If]qdf /x]sf] ;'rfns tf/df ljb\o't k|jfx u/fpFbf pSt tf/df rfn pTkGg x'g] 
lj|mofnfO{ df]6/ c;/ elgG5 . 

• ljb\o't zlStnfO{ ultzlStdf ¿kfGt/ ug]{ pks/0fnfO{ ljb\o't df]6/ elgG5 . 
• cN6/g]l6ª\ emf sf] dfqf a9fpg jf 36fpg k|of]u ul/g] pks/0fnfO{ 6«fG;km/d/ elgG5 .  
• cN6/g]l6ª\ emf sf] dfqf a9fpg] :6]kck 6«fG;kmd{/ xf] . 
•  cN6/g]l6«ª\ emf sf] dfqf 36fpg] :6]k 8fpg 6«fG;km/d/ xf] . 
• :6]k ck 6«fG;km/d/df k|fOd/L eGbf ;]s]08/L SjfOn ;ª\Vof w]/} x'G5 eg] :6]k 8fpg 

6«fG;km/d/df k|fOd/L eGbf ;]s]G8/L SjfOn ;ª\Vof yf]/} x'G5 . 
• nf]8n] k|of]u ug]{ zlSt g} vkt xf] .  

 
#= lj|mofsnfkx¿ M 
k|Zg M Pp6f 3/df 60W sf 10 cf]6f lrdx¿ 5 306f, 1000W sf Pp6f lx6/ 2 306f, 7W sf] 10 

cf]6f CFL ^ 306f / 750W sf] Pp6f /fO; s's/ # 306f b}lgs k|of]u ul/G5 eg] pSt 3/sf] 
dfl;s ljb\o't vkt slt x'G5 < k|lt o'lg6 ? 11.50 sf b/n] dfl;s ljb\o't dx;'n slt x'G5 < 
pTt/ M 
ljb\o't vkt =PNT 

b}lgs ljb\o't vkt =
( ) hrkw×××+××+××+××

1000
31750610721100051060

 

=
( ) hrkw×××+××+××+××

1000
31750610721100051060

 

=
( ) hrkw×+++

1000
225042020003000

 

= hrkw×
1000
7670

 

7.67 Units [1 Kw.Hr=1 Unit] 
dfl;s ljb\o't vkt =7.67x30 

=230.10 Unit 
dfl;s ljb\o't dx;'n = ?= 11.50x230.10 

=?=2646.15 
k|Zg M 1400W sf] EofSo'd lSng/ 220V sf] nfOgdf hf]8bf km\o"h Ifdtf slt x'g'k5{ < 
pTt/ M 
 oxfF, ;fdYo{ (P)=1400W 
 ef]N6]h (V)=220W 
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 s/]G6 (I)= ? 
 P=IxV 
 I=P/V=1400/220=6.36 A 
k|of]u ug'{kg]{ km\o"hsf] Ifdtf=7 A 
k|Zg M 220v k|fOd/L ef]N6]h ePsf] nfOgdf k|fOd/L kmGsfx¿ 1000 5g\ eg] 12v ;]s]G8/L ef]N6]h 

lgsfNg, ;]s]08/L kmGsfx¿ slt x'g'k5{ < 
pTt/ M  

oxfF,  
k|fOd/L ef]N6]h (V1)=220V  
k|fOd/L kmGsfx¿ (N1)=1000 
;]s]08/L ef]N6]h (V2)=12V 
;]s]08/L kmGsfx¿ (N2)=? 
V1/N1= V2/N2 
V1N2= V2N1 
N2=V2N1/V1=12x1000/220=54.5=55 

k|Zg M lbOPsf] ;ls{6df aUg] s/]G6sf] dfqf lgsfNg'xf];\ .  

 
pTt/ M 

oxfF, 
  ef]N6]h (v)=1.5x4 V 
  cj/f]w (R)=10 Ohm 
  s/]G6 (I)=? 
V=IR 
I=V/R=6/10=0.6 A 

 
k|Zg M 220V, 2.2KW n]lvPsf] Pp6f s]6nLdf slt ljb\o't k|jfx x'G5 < 
pTt/ M  
 oxfF,  
  ef]N6]h (v)=220V 
  ljb\o't ;fdYo{ (p)=2.2 KW 
    =2.2x1000w=2200W 
  s/]G6 (I)=? 
  P=IxV 
 I=P/V=2200/220=10A 
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$= cEof;sf] nflu k|Zgx¿ M 
-s_=  v'nf ljb\o't kl/kysf] lrq ;lxt kl/efiff n]Vg'xf];\ < 
-v_=  ljb\o't nf]8sf] ;dfgfGt/ h8fgsf] b'O{cf]6f ljz]iftf n]Vg'xf];\ .  
-u_  ;]nx¿sf] >]0fLj|md ;d"xLs/0fsf] b'O{cf]6f ljz]iftf n]Vg'xf];\ . 
-3_  P;L / 8L;L ljb\o't lar @ cf]6f leGgtf n]Vg'xf];\ .  
-ª_  s'g} 7fpFdf ljt/0f ePsf] ljb\o'tsf] cfj[tL &) xh{ eGgfn] s] a'lemG5 < 
-r_  l:jr hlxn] klg nfOe nfOgdf h8fg ul/G5, lsg < 
-5_  Ps o'lg6 ljb\o't vkt eGgfn] s] a'lemG5 < 
-h_  tf/sf] vf]nnfO{ ljb\o't\uLg agfpgsf] b'O{cf]6f sf/0fx¿ n]Vg'xf];\ .  
-em_  k\mo"h eg]sf] s] xf] < o;nfO{ s] af6 agfOG5 < 
-`_  ljb\o'tsf] tfk c;/ eg]sf] s] xf] < 
-6_  lxl6ª\ On]d]G6 eg]sf] s] xf] < lx6/df lxl6ª On]d]G6sf] ¿kdf s'g tf/ k|of]u ul/G5 < 
-7_  lkmnfd]G6 jTtLdf s'g lkmnfd]G6 k|of]u ul/G5 / lsg < 
-8_  lkmnfd]G6 jTtLdf gfO6«f]hg jf cfu{g el/G5, lsg < 
-9_  km\nf]l/;]G6 jTtLdf kf/f]sf] jfkm / km\nf]l/;]G6 kfp8/sf] sfo{ n]Vg'xf];\ .  
-0f_  lkmnfd]G6 jTtL / km\nf]l/;]G6 jTtL lar @ cf]6f leGgtf n]Vg'xf]; .  
-t_  km\nf]l/;]G6 jTtL h8fg ug{ dxFuf] eP klg o;nfO{ ;:tf] k|sfz c;/ pks/0f elgG5, 

lsg < 
-y_  CFL sf] k'/f ¿k n]Vg'xf];\ .  
-b_  Pgf]8df ePsf] kl/If0f gnLdf hDdf ePsf] Uof;sf] cfotg Sofyf]8 ePsf] k/LIf0f gnLdf 

eGbf lsg sd x'G5 < 
-w_  ljb\o't n]kg eg]sf] s] xf] < 
-g_  ljb\o'tdf r'DjsLo c;/ x'G5 eGg] s'/f kTtf nufpg] j}1flgs sf] x'g\ < 
-k_  ljb\o't r'Das eg]sf] s] xf] < ;f]n]GjfO8 s]nfO{ elgG5 < 
-km_  ljb\o't r'Dassf] zlSt a9fpg] ltg pkfox¿ n]Vg'xf];\ .  
-a_  ljb\o't 306Lsf] lrq agfpg'xf];\ . 
-e_  ljb\o't r'DasLo pkkfbg eg]sf] s] xf] < 
-d_  kmf/f8]sf] ljb\o't r'DasLo pkkfbgsf lgodx¿ n]Vg'xf];\ .  
-o_  8fOgfdf] eg]sf] s] xf] < 
-/_  h]g]/]6/df ljb\o'tsf] dfqf a9fpg ;lsg] s'g} ltg pkfox¿ n]Vg'xf];\ .  
-n_  df]6/ c;/ / ljb\o't df]6/ lar @÷@ cf]6f leGgtf n]Vg'xf];\ . 
-j_  :6]k ck / :6]k 8fpg 6«fG;km/d/ lar @÷@ cf]6f leGgtf n]Vg'xf];\ .  
-z_  6«fG;km/d/sf] sf]/ eg]sf] s] xf] < 
-if_  6«fG;km/d/sf] sf]/nfO{ jflg{;n] n]lkPsf] x'G5, lsg < 
-;_  Go'6«n tf/nfO{ 5'Fbf xfdLnfO{ em6\sf nfUb}g, lsg < 
-x_  cly{ª\u eg]sf] s] xf] < cly{ª\u lsg ul/G5 < 

%= gd'gf k|Zgf]Tt/ M 
-s_  km\o"h eg]sf] s] xf] < u|fx{:y ljb\o't kl/kydf rLdnfO{ s'g k|sf/n] h8fg ul/Psf] x'G5 < o; 

h8fgaf6 x'g] b'Ocf]6f kmfObfx¿ n]Vg'xf];\ . [1+1] 
-v_  6«fG;km/d/sf] kl/efiff n]Vg'xf];\ . 6«fG;km/d/sf] sf]/ lsg n]ldg];g ul/Psf] x'G5 < 60W sf 

10 cf]6f aNa / 1500W sf b'Ocf]6f lx6/x¿ k|To]s lbg @ 306fsf] b/n] k|of]u ul/Psf]  
5 . #) lbgdf vkt x'g] ljb\o't o'lg6 kTtf nufpg'xf];\ . [1+1+2.5] 

pTt/ M 
-s_=  ljb\o't kl/kydf cfjZos eGbf a9L ljb\o't k|jfx x'gaf6 arfpgsf] nflu k|of]u ul/g] dl;gf] 

tf/nfO{ km\o"h elgG5 .  
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ufx{:y ljb\o't kl/kydf lrdnfO{ ;dfgfGt/ h8fg ul/G5 . o;af6 x'g] b'O{ kmfObfx¿ M 
-c_  s'g} lrd lalu|Pdf klg cGo lrdn] sfo{ ul//xG5 . 
-cf_  ;a} lrdsf] pHofnf]kgf pxL x'G5 . 
 
-v_  ljb\o'tsf] dfqf a9fpg jf 36fpg k|of]u ul/g] pks/0fnfO{ 6«fG;km/d/ elgG5 . OGk'6 s/]G6 

v]/ hfgaf6 arfpgsf] nflu 6«fG;km/d/sf] sf]/ n]ldg];g ul/Psf] x'G5 . 
oxfF, 
P1=60Wx10=600W=0.6KW 
P2=1500Wx2=3000W=3KW 
P =P1+P2 

=0.6+3KW 
=60h -k|ltlbg @ 306f #) lbg;Dd_ 

ljb\o't vkt =PxT 
ljb\o't vkt =3.6x60=216.0Unit  [1 kw hr=1 Unit] 

@=-s_= 1.5V sf] rf/cf]6f ;]nx¿nfO{ ;dfgfGt/ j|mddf h8fg ul/Psf] ljb\o't kl/kysf] lrq sf]g'{xf];\ . 
pSt kl/kydf slt ef]N6]h x'G5 < s/]G6, ljb\o't, rfk / ljb\o't ;fdYo{ lar ;DaGw b]lvg] ;"q 
n]Vg'xf];\ .          [1.5+1+1=3.5] 

-v_=  km\n]ldª\usf] bfofF xftsf] lgod n]Vg'xf];\ . ljb\o't\ df]6/ / 8fOgfdf]larsf] Pp6f km/s 
n]vg'xf];\ . 220v sf] ;KnfOdf 5A sf] k\mo"hn] sltcf]6f 60W sf aNjx¿ yfDg ;S5 < 
[1+1+2=4] 

pTt/ M -s_= 
 

 
pSt kl/kydf ljb\o't\ rfk 1.5V x'G5 . 
P=VI 
oxfF,  

P=ljb\o't\ ;fdYo{ 
V=ljb\o't\ rfk 
I=ljb\o't s/]G6 

-v_=  bfofF xftsf] a'9L cf}+nf, rf]/ cf}+nf / dfemL cf}+nfnfO{ Ps cfk;df nDa¿kdf /fVbf a'9L cf}+nfn] 
;"rfnssf] rfn / rf]/ cf}+nfn] r'DasLo an /]vf b]vfpFbf dfemL cf}+nfn] ljb\o'tsf] lbzf b]vfpg] 
lgodnfO{ km\d]ldªsf] bfofF xftsf] lgod elgG5 . 
ljb\o't\ df]6/n] ljb\o't\ zlStnfO{ ult zlSt ¿kfGt/ u5{ eg] 8fOgfdf]n]] ult zlStnfO{ ljb\o't\ 
zlStdf ¿kfGt/ u5{ . 
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oxfF, 
 V=220V 
 P=60W 
 I=? 
ca,  
 P=VI 
 or, 
 60=220 x I 
 I=60/220 
Now,  
aNasf] ;ª\Vof =5A/I 
  =5 x 22/6 
  =18.33 
 18 cf]6f aNa afNg ldN5 . 
#=-s_ ufx{:y ljb\o't\ h8fg ubf{ s'g k|sf/sf] ljb\o't\ kl/ky agfOG5 < o:tf] kl/kysf b'O{cf]6f 

kmfObfx¿ n]Vg'xf];\ . Go'6«n tf/nfO{ 5'Fbf ljb\o't\ em6\sf nfUb}g, lsg < [1+2+1=4] 
-v_=  6ª\u:6]g / gfOj|mf]d tf/dWo] tkfO{ s'g rflxF tf/nfO{ lah'nLsf] lrdleq /flvg] lkmnfd]G6 

agfpg k|of]u ug'{x'G5 < lsg < lkmnfd]G6af6 ljb\o't\ k|jfx x'Fbf tft]/ pHofnf] x'G5 t/ cGo 
tf/df To:tf] x'Fb}g, lsg < [1.5+2=3.5] 

pTt/ M 
-s_ ufx{:y ljb\o't\ h8fg ubf{ nf]8x¿nfO{ ;dfgfGt/ h8fgsf] ljb\o't\ kl/ky agfOG5 . o; kl/kysf 

b'O{ kmfObfx¿ M 
• Pp6f nf]8 lju|]klg c¿ nf]8x¿n] lg/Gt/ sfo{ ul//xG5 . 
• Pp6} ef]N6]hdf ljleGg Ifdtfsf pks/0fx¿ sfd u5{g\ . 

Go'6«n tf/n] nf]8df k|of]u eP/ afFsL /x]sf] Go"g ljb\o't\nfO{ ;|f]tdf k7fO kl/ky k'/f ug]{ ePsf]n] 
o;df em6\sf nfUb}g . 

-v_  6ª\u:6]g tf/nfO{ ljh'nLsf] lrdleq k|of]u ul/G5 lsgls o; tf/sf] cj/f]w jl9 x'G5 / pRr 
tfkdf klUng] ePsf]n] dl;gf] SjfOnn] ljb\o't\ zlStnfO{ k|sfz zlStdf kl/0ft u5{ / lrdleq 
/x]sf] gfO6«f]hg jf cfu{g;Fu k|ltlj|mof ub}{g . 
6ª\u:6]g lkmnfd]G6 ljb\o't\ k|jfx x'Fbf tft]/ pHofnf] x'G5 t/ cGo tf/df x'Fb}g lsgls o;sf] 
ljb\o't\ cj/f]w / pDng] tfkj|md cGo tf/sf] bfhf]df lgs} a9L x'G5 . 

$=-s_ wf/f ljb\o't\sf] tfk c;/ eGgfn] s] a'lemG5 < pbfx/0f;lxt n]Vg'xf];\ . vlr{nf] ePklg lkmnfd]G6 
aTtLeGbf km\nf]/];]G6 aTtL g} lskmfotL x'g'sf b'O{ k|d'v sf/0fx¿ s]s] 5g\ < [1+1+2=4] 

-v_  lgDg ljb\o't\ ;ls{6sf] cWoog u/L ;f]lwPsf k|Zgx¿sf] pTt/ lbg'xf]];\ . [1.5+1.5=3] 

 
• ljh'nLsf] lrdsf] ;ª\Vof 36fpFbf lrdsf] pHofnf]df s] x'G5 < lsg < 
• o;/L lrdnfO{ h8fg ubf{ x'g] b'O{cf]6f kmfObf sf/0f;lxt n]Vg'xf];\ . 
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pTt/ M 
-s_= ljb\o't\ zlSt tfk zlStdf ¿kfGt/ x'g'nfO{ wf/f ljb\o't\sf] tfk c;/ elgG5 . h:t} M lx6/ 
afNbf tfk pTkGg x'g' . km\nf]/];]G6 aTtL lkmnfd]G6 aTtL eGbf sd ljb\o't zlSt vkt u5{{ . 
To;} sf/0f km\nf]l/;]G6 aTtL, lkmnfd]G6 aTtL eGbf lskmfotL x'G5 .  
• km\nf]l/;]G6 aTtLn] #)∞ ljb\o't\ zlStnfO{ k|sfz zlStdf ¿kfGt/ u5{ . 
• km\nf]l/;]G6 aTtLsf]  cfo" nueu #))) 306f x'G5 . 

-v_  
• pHofnf]df kl/jt{g x'Fb}g lsgls ;a} lrddf ;dfg ef]N6]h x'G5 . 
kmfObfx¿ M 
• ;a} nf]8x¿n] pTtL g} Ifdtfn] sfo{ u5{g\ . 
• km/s nf]8x¿df km/s l:jrx¿ k|of]u ug{ ;lsG5 . 

%=-s_ ljb\o't\ pkkfbgsf] cfwf/df jfO;fOsn 8fOgfdf] / h]g]/]6/df s] leGgtf kfOG5 < afO;fOsn 
8fOgf]df a9L j]un] ljsf]{ 3'dfpFbf lrdsf] pHofnf]df s] c;/ x'G5 < lsg < 8fOgfdf] s'g 
l;b\wfGtdf sfd ub{5 < [1+1.5+1=3.5] 

-v_ ljb\o't\ pks/0fsf] aflx/L dfu cly{ª\ ul/G5, lsg < 40W sf] 6\o'anfO6nfO{ 220V sf] nfOgdf 
h8fg ubf{ slt ljb\o't\ axG5 < [2+2=4] 
pTt/ M -s_= 
 jfO;fOsn 8fOgfdf] h]g]/]6/ 
o;df yf]/} O=Pd=Pkm pkkfbg x'G5 . o;df w]/} O=Pd=Pkm pkkfbg x'G5 . 
r'Dassf] Ifdtf sd x'G5 . r'Dassf] Ifdtf a9L x'G5 . 
jfO;fOsn 8fOgfdf]df a9L j]un] ljsf]{ 3'dfpFbf lrdsf] pHofnf]kg a9\5 lsgls r'Das j]un] 3'Dbf 
km\nS; kl/jt{gsf] b/ a9L eO{ OlG8o';\6 O=Pd=Pkm= al9 x'G5 . 
8fOgfdf] km\of/f8]sf] lgoddf cfwfl/t x'G5 . 
-v_=  ljb\o't\ kl/kydf cly{ª\u u/]/ pkef]StfnfO{ ljb\o't em6\sf nfUg'af6 hf]ufOG5 . ha s'g} 

sf/0fjz pks/0fdf au]sf] s/]G6 To;sf] aflx/L efudf /x]sf] wft'df nLs x'G5 / To; 
cj:yfdf cy{ tf/n] tL ljb\o'tLo rfh{x¿nfO{ k[YjLdf k'¥ofpF5 . o;n] ubf{ pkef]Stf To; wft'sf] 
efusf] ;Dks{df cfpFbf klg ljb\o't em6\sf nfUb}g . 

P=40W 
V=220V 
I=? 
ca,  
 P=IV 
 I=P/V 
  =40/220 
  0.18A 

&= cEof;sf nflu gd'gf k|Zgx¿ M  
!=-s_  df]6/ c;/ eGgfn] s] a'lemG5 < ljb\o't\ df]6/sf] k|d'v pkof]lutf s] xf] < afO;fOsn 

8fOgfdf]df s;/L ljb\o't\ pTkGg x'G5 < 
-v_  ljb\o't\ lar5]bg eg]sf] s] xf] < rfFbLsf] cf}F7Ldf ;'gsf] hnk nufpg' 5 . o; sfo{sf lglDt 

v'Nnf ljb\o't\ kl/kysf] lrq agfpg'xf];\ . 
@=-s_=  6«fG;kmd{/df k|fOd/L SjfOnsf] ;ª\Vof / ;]s]08/L SjfOnsf] ;ª\Vof slxNo} klg a/fa/ x'Fb}g, 

lsg < Pp6f 6«fG;kmd{/sf] k|fOd/L ef]N6]h 220V / k|fOd/L SjfOnsf] kmGsfsf] ;ª\Vof 770 5 
eg] ;]s]G8/L SjfOndf 120V emf k|fKt ug{ ;]s]08/L SjfOnsf] kmGsfsf] ;ª\Vof slt  
/fVg'knf{ < 
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-v_  ljb\o'tLo pks/0fsf] ;fdYo{ eg]sf] s] xf] < ;fdYo{, ef]N6]h / s/]G6sf] ;DaGwnfO{ ;"qjb\w 
ug'{xf];\ . ljb\o't\ rfk 220V ePsf] kl/kydf 10A sf] k\mo"h h8fg ul/Psf] 5 eg] pSt kl/kydf 
10W sf] sltcf]6f lrdx¿ ;'/lIft tl/sfn] afNg ;lsG5 < 

 
#=-s_  cN6/g]l6ª\ s/]G6 (AC) eg]sf] s] xf] < sf7df8f}+df ljt/0f ul/Psf] cN6/g]l6ª ljb\o't\sf] 

cfa[[lTt 50Hz 5 eGg'sf] cy{ s] xf] < s] 6«fG;kmd{/n] l8=;L= ef]n6\]h kl/jt{g ug{ ;S5 <  
lsg < 

-v_   :6]k ck 6«fG;km/d/df ;]s]08/L kmGsfx¿sf] ;ª\Vof k|fOd/L kmGsfsf] eGbf 150 u'0ff a9L  
5 . olb pSt 6«fG;kmd{/sf] ;]s]08/L kmGsfdf 220V cN6/g]l6ª\ s/]G6 pkkflbt eO/x]sf] 5 
eg] k|fOd/L kmGsfsf] emf slt xf]nf < lx;fj ug'{xf];\ . 

$=-s_  6«fG;kmd{/sf] ;]s]08/L SjfOndf s;/L ljb\o't\ pkkfbg x'G5 < :6]k 8fpg 6«fG;km/d/n] s] 
sfo{ ub{5 < Pp6f 6«fG;km/d/df ;]s]08/L kmGsfx¿ / k|fOd/L kmGsfx¿sf] cg'kft 1:4 /x]sf] 
5 . olb k|fOd/L ef]N6]h 220V 5 eg] ;]s]08/L ef]N6]h kTtf nufpg'xf];\ .  

-v_  lkmnfd]G6 jTtLleq gfO6«f]hg Uof; /flvPsf] x'G5 . lsg < Pp6f 3/df 40W sf] $ cf]6f 
6\o"anfO6 lbgsf] % 306f aNb5 eg] k|lt dlxgf ljb\o't\ o'lg6 vkt lgsfNg'xf];\ . 

%=-s_  ljb\o't\ r'DasLo pkkfbg eGgfn] s] a'lemG5 < o;sf] Pp6f pkof]lutf n]Vg'xf];\ . ljb\o't\ 
r'DasLo pkkfbgaf6 pTkGg x'g] ljb\o't\sf] zlSt a9fpg] b'O{cf]6f pkfox¿ n]Vg'xf];\ .  

-v_  220V sf] nfOgdf hf]l8Psf] ljb\o't\ lx6/df 10A s/]G6 axG5 eg] pSt lx6/df lbgsf] & 
306fsf] b/n] Ps dlxgf -#) lbg_ ;Dd rnfpFbf slt ljb\o't\ dx;'n ltg'{knf{ < Ps o'lg6sf] 
ljb\o't dx;'n ? ( 5 . 

 
*** 
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PsfO M % 

kf7 M tTTjx¿sf] juL{s/0f, /f;folgs k|ltlj|mof tyf ;dLs/0f, 
s]xL Uof;x¿ / xfO8«f]sfa{g / o;sf of}lusx¿ 

 
!= d'Vo kf7\o j:t' M 
d]G8]lnesf] k]l/of]l8s tflnsf, cfw'lgs k]l/of]l8s tflnsf, tTTjx¿sf] /f;folgs ;lj|motf, /f;folgs 
k|ltlj|mofsf] lsl;d /f;folgs k|ltlj|mofdf c;/ kfg]{ sf/sx¿, ;Gt'lnt ;dLs/0faf6 yfxf kfpg ;lsg] 
/ g;lsg] s'/fx¿ /f;folgs k|ltlj|mofsf] b/, sfa{g 8fOcS;fO8, Pdf]lgof, xfO8«f]sfa{g / ltgsf 
lsl;d, xfO8«f]sfa{gaf6 /f;folgsx¿ -cSnf]xn, O{y/, lUn:/f]n_  
 
@= hfGg}kg]{ s'/fx¿ M 

tTjx¿sf] juL{s/0f  
1. k]l/of]l8s tflnsf eGgfn] tTTjx¿nfO{ ltgLx¿sf] ef}lts tyf /f;folgs u'0fx¿sf] cfwf/df 

cyf{t\ ;dfgtf / c;dfgtfsf cfwf/df juL{s/0f u/L agfOPsf] tflnsf eGg] a'lemG5 . of] 
ljleGg group / period x¿ ldn]/ ag]sf] 5 . 

2. k]l/of]l8s tflnsfsf] pkof]lutfx¿÷dxTTj M 
I. tTjx¿sf] ;fwf/0f u'0f / ljz]iftf JofVof ug{ ;lsG5 . 

II. tTjx¿sf] ;+o'Hotf kTtf nufpg ;lsG5 . 
III. tTjx¿sf] t'ngfTds cWoog ug{ ;lhnf] x'G5 . 
IV. eljiodf kTtf nfUg] gofF tTTjx¿sf] nflu :yfg lbg ;lhnf] x'G5 . 

3. lkl/o8 eGgfn] k]l/of]l8s tflnsfdf /x]sf tTTjx¿sf] t];f]{ nx/ eGg] a'lemG5 . k]l/of]l8s 
tflnsfdf hDdf ;ftcf]6f lkl/o8x¿ /x]sf 5g\ .  
• k]l/of]l8s tflnsfdf ldNbf]h'Nbf] u'0f ePsf tTTjx¿sf] 7f8f] ;d"xnfO{ u|'k elgG5 . 

k]l/of]l8s 6]andf o:tf !* cf]6f 7f8f] dxnx¿ 5g\ h;nfO{ * cf]6f ;d"xdf /flvPsf] 
5 .  

4. lkl/o8 / u|'klar leGgtf M 
lkl/o8 u|'k 
• of] lkl/of]l8s tflnsfsf] t];f]{ nx/ xf] .  
• k/df0f'sf] cfsf/ afFofaf6 bfofF 36\b} 

hfG5 / wft'sf] ;lj|motf 36\b} hfG5 / 
cwft'sf] ;lj|motf a9\b} hfG5 .   

• of] k]l/of]l8s tflnsfsf] 7f8f] dxn  
xf] . 

• k/df0f'sf] cfsf/ dflyaf6 tn a9\b} 
hfG5 / wft'sf] ;lj|motf a9\b} hfG5 / 
cfwft'sf] ;lj|motf 36\b} hfG5 . 

5. d]G8]lnesf] k]l/of]l8s lgod M 
ætTjx¿sf] ef}lts tyf /f;folgs u'0f ltgLx¿sf] kf/df0fljs ef/x¿sf] k]l/of]l8s sfo{:j¿k 
x'G5 .Æ 

6. d]G8]lnesf] k]l/of]l8s tflnsfsf] ;an kIfx¿ M 
• tTjx¿sf] Jojl:yt cWoog . 
• eljiodf kTtf nfUg ;Sg] tTTjx¿sf nflu vfnL 7fpF 5f]l8Psf] .  
• ;ª\sf:kb kf/df0fljs ef/x¿df ;'wf/ . h:t} M Be, Pt cflb . 

7. d]G8]lnesf] k]l/of]l8s tflnsfsf q'l6x¿ M 
• xfO8«f]hgsf] :yfg :ki6 lyPg . 
• cNsfnL wft', ;Fu tfdf, ;'g rfFbL cflbh:tf lglij|mo wft''x¿ Pp6} ;d"xdf lyP . 
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• ;d"x VIII df ltgcf]6f tTTjx¿ Pp6} sf]7fdf /flvPsf lyP . 
• nfGyfgfO{8;\ / PS6LgfO8\;sf nflu ;'xfpFbf] :yfg lyPg . 
• cfO;f]6f]kx¿sf nflu :yfg 5'6\ofOPsf] lyPg . 

8. cfw'lgs k]l/of]l8s tflnsf M 
of] cfw'lgs k]l/of]l8s lgodsf] cfwf/df tTTjx¿nfO{ juL{s/0f u/L agfOPsf] tflnsf xf] . 

9. cfw'lgs k]l/of]l8s lgod M 
ætTjx¿sf] ef}lts / /f;folgs u'0f ltgLx¿sf] kf/df0fljs ;ª\Vofsf] sfo{:j¿k x'G5 .Æ of] 
lgod ;g\ !(!# df j}1flgs x]g/L df];n]n] k|ltkfbg u/]sf x'g\ .  

10. cfw'lgs k]l/of]l8s tflnsfsf] ljz]iftfx¿ M 
• o;df ;ftcf]6f lkl/o8x¿ /x]sf 5g\ .  
• tTjx¿nfO{ kf/df0fljs ;ª\Vofsf] a9\bf] j|mddf ldnfP/ /flvPsf] 5 . 
• lglij|mo Uof;x¿nfO{ ;d"x VIII A -)–u|'k_ df /flvPsf] 5 .  

11. ljb\o't k|jfx ug{;Sg] tTTjx¿nfO{ wft' elgG5 . logLx¿sf] clGtd ;]ndf Psb]lv 
ltgcf]6f;Dd On]S6«f]g /x]sf] x'G5  / oLgLx¿n] tL On]S6«f]g u'dfP/ wgljb\o'tLo rfh{o'St 
cfof]g agfpF5g\ . h:t} M MgMg+++2e-  

12. cfw'lgs k]l/of]l8s 6]ansf] IA ;d"xsf tTTjx¿nfO{ cNsfnL wft' elgG5 . h:t} M Na, Li, K 
cflb . 

13. cfw'lgs k]l/of]l8s 6]ansf] ;d"x IIA sf wft'x¿nfO{ cNsfnfOg cy{ wft' elgG5 . h:t} M Be, 
Mg, Ca cflb . 

14. cfw'lgs k]l/of]l8s 6]ansf] VII A df kg]{ tTTjx¿nfO{ x]nf]hg elgG5 . h:t} M F, Cl, Br, I 
cflb . 

15. ljb\o't k|jfx ug{ g;Sg] -u|fkmfO6 afx]s_ tTTjx¿nfO{ cwft' elgG5 . logLx¿sf] clGtd 
;]ndf rf/ b]lv cf7cf]6f ;Dd On]S6«f]g /x]sf] x'G5 . h:t} M B, Cl cflb . 

16. wft' / cwft' b'j}sf u'0f b]vfpg] tTTjx¿nfO{ cw{wft' elgG5 . h:t} M C, Si, Ge cflb . 
17. cfw'lgs k]l/of]l8s tflnsfsf] ;d"x VIIIA (Zero Group) sf tTTjx¿ (He, Ne, Ar, Kr, Xn and 

Rn) nfO{ lglij|mo Uof; elgG5 . logLx¿sf] aflx/L ;]n k"0f{ ePsfn] oL Uof;x¿sf] ;+o'Hotf 
z"Go x'G5 . ;fwf/0f cj:yfdf oL tTTjx¿n] /f;folgs k|ltlj|mofdf efu lnb}gg\ / lglij|mo 
/xG5g\ .  

18. ;ª\j|md0f tTTj M 
cfw'lgs k]l/of]l8s tflnsfsf] s - Ans / p - Anssf lardf /x]sf d-Ans cGtu{t kg]{ pk;d"x 
VI B b]lv IIB / VIII sf tTTjx¿nfO{ ;ª\j|md0f tTTj elgG5 . oL tTTjx¿sf clGtd bf];|f] 
sIfsf On]S6«f]gx¿ /f;folgs k|ltlj|mofsf] j|mddf ;lj|mo /xg ;S5g\ .  

19. cfw'lgs k]l/of]l8s tflnsfdf nfGyfgd (La) eGbf kl5sf kf/df0fljs ;ª\Vof 58 b]lv 71 
;Ddsf] rf}wcf]6f tTTjx¿nfO{ nfGyfgfO8\; elgG5 . of] tTTjx¿nfO{ f-block cGtu{t /flvPsf] 
5 .  

20. cfw'lgs k]l/of]l8s tflnsfdf PlS6lgod (Ac) eGbf kl5sf kf/df0fljs ;ª\Vof 90 b]lv 103 
;Ddsf rf}wcf]6f tTTjx¿nfO{ PlS6gfO{8\; elgG5 . oL tTTjx¿fnO{ f-block cGtu{t 
nfGyfgfO8\;sf] l7s tn /flvPsf] 5 . nfGyfgfO8\; / PS6LgfO8\;nfO{ Inner Transition 
Element klg elgG5 . 

21. s'g} klg tTTjsf] cGo tTTj;Fu ;+of]u ug{;Sg] IfdtfnfO{ ;+o'Hotf elgG5 . h:t} M xfO8«f]hgsf] 
;+o'Hotf 1 x'G5 / DofUg]l;odsf] ;+o'Hotf 2 x'G5 . 

22. ;+o'Hotf ;'rs On]S6«f]g eGgfn] tTTjsf] k/df0f'sf] ;a}eGbf aflx/L sIfdf /x]sf] On]S6«f]gsf] 
;ª\Vof eGg] a'lemG5 . logLx¿df g} tTTjsf] ;+o'Hotf lge{/ ub{5 . h:t} M Na sf] aflx/L ;]ndf 
Pp6f On]S6«f]g 5, To;}n] o;sf] ;+o'Hotf Ps x'G5 . tTTjx¿sf] ;+o'Hotf lgDg tflnsfaf6 
kTtf nufpg ;lsG5 . 
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Eofn]G; On]S6«f]g ;+o'Hotf 
1 1 
2 2 
3 3 
4 4 
5 3,5 
6 2,6 
7 1 
8 0,0 

23. olb K ;]ndf 2 cf]6f On]S6«f]g eof] eg] of] k"0f{ x'G5 . o:tf] K ;]ndf 2 cf]6f On]S6«f]g eO{ 
aflx/L ;]n k"0f{ x'g] lgodnfO{ cS6]6 lgod elgG5 . 

24. s'g}klg tTTjsf] /f;folgs k|ltlj|mofdf efu lng;Sg] :jefj jf u'0fnfO{ g} ;f] tTTjsf] 
/f;folgs ;lj|motf elgG5 . tTTjsf] ;lj|motf lgDg s'/fx¿df lge{/ /xG5 M 
• ;+o'Hotf ;'rs On]S6«f]g 
• k/df0f'sf] ;fOh 

25. ;]n, pk;]n / ltgLx¿df /xg] On]S6«f]gsf] ;ª\Vofsf] af/]df hfgsf/L M 
S.No. Shell Sub-shell No.of electrons Total no.of electrons 
1. K s 2 =2 
2. L s,p 2,6 =8 
3. M s,p,d 2,6,10 =18 
4. N s,p,d,f 2,6,10,14 =32 
Where, s=Sharp, p=Principal, d=diffused, f=Fundamental 

26. tTjsf] k/df0f'df /x]sf] On]S6«f]gnfO{ ljleGg ;]n / pk;]ndf ljt/0f ug]{ k|lj|mofnfO{ On]S6«f]g 
ljGof; elgG5 . On]S6«f]g ljGof;sf nflu Aufbau's principle nfO{ cfwf/ dflgPsf] 5 . o; 
l;b\wfGtcg';f/ æ;fdfGo cj:yfdf /x]sf On]S6«f]gx¿n] hlxn]klg a9\bf] zlStj|mdsf pk;]nx¿ 
cf]u6\g vf]Hb5g\ h'g o; k|sf/ /x]sf] 5 M 

 
 
 
 
K(2) 1s    
L(8) 2s 2p   
M(18) 3s 3p 3d  
N(32) 4s 4p 4d 4f 
O(32) 5s 5p 5d 5f 
P(18) 6s 6p 6d  
Tt(8) 7s 7p    

o; lgod cg';f/ On]S6«f]g el/g] j|md o; k|sf/ 5 . 
1s22s23s23p64s23d104p65s24d105p66s24f145d106p67s25f14

6d107p6 
h:t} M Potassium (K)(19)= 1s2,2s22p6,3s23p6,4s1 
       =K   L  M  N 
       =1   8  8  1  
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/f;folgs k|ltlj|mof 
1.  /f;folgs k|ltlj|mof eGgfn] /f;folgs kl/jt{gsf] j|mddf k|ltlj|mof/t kbfy{x¿sf] k/df0f' / 

c0f'x¿lar x'g] ;f6km]/, ;+u7g jf lj36g eGg] a'lemG5 . o;nfO{ zAb ;dLs/0f / ;"q 
;dLs/0fn] hgfOG5 . 

2.  /f;folgs k|ltlj|mofdf efu lng] kbfy{nfO{ k|ltlj|mof/t kbfy{ elgG5 eg] /f;folgs k|ltlj|mofsf] 
kmn:j¿k aGg] gofF kbfy{nfO{ pTkflbt kbfy{ elgG5 .  
;dLs/0f n]Vbf k|ltlj|mof/t kbfy{nfO{ jf0f lrGxsf] afFoflt/ / pTkflbt kbfy{nfO{ bfofFlt/ 
n]lvG5 .  
h:t} M  
;f]l8od+Snf]l/g  ;f]l8od Snf]/fO8 
k|ltlj|mof/t kbfy{  pTkflbt kbfy{ 

3.  ;Gt'lnt /f;folgs ;dL/s0f M 
k|ltlj|mof/t kbfy{x¿df efu lng] k|To]s tTTjsf k/df0f' ;ª\Vof / pTkflbt kbfy{x¿df ;f]lx 
tTTjx¿sf] k/df0f'sf] ;ª\Vof a/fa/ x'g] u/L n]lvPsf] ;dLs/0fnfO{ ;Gt'lnt ;"q ;dLs/0f 
elgG5 .  
h:t} M 

Na+Cl2=NaCl (Skeletal eTtuation) 
2Na+Cl2=2NaCl (Balanced eTtuation) 

4. /f;folgs k|ltlj|mofsf sf/s tTTjx¿ M 
• tfk, ljb\o't jf k|sfz zlSt 
• ;Dks{ 
• 3f]n ¿kdf ld;fpgfn] 
• rfk 
• pTk|]/s 

5.  /f;folgs k|ltlj|mofsf] b/nfO{ k|efj kfg]{ tTTjx¿nfO{ pTk|]/s elgG5 . of] ;sf/fTds / 
gsf/fTds u/L b'O{ k|sf/sf] x'G5 . 
h:t} M 

xfO8«f]hg k]/f]S;fO8sf] ljefhg k|ltlj|mofdf k|of]u x'g] pTk|]/sx¿ M 
• MnO2 -;sf/fTds_ 
• Glycerene -gsf/fTds_ 

6.  /f;folgs k|ltlj|mofsf lsl;dx¿ M 
• ;+of]hg k|ltlj|mof 
• lar5]bg k|ltlj|mof  
• lj:yfkg k|ltlj|mof 
• cDn Iff/ k|ltlj|mof 

7.  b'O{ jf b'O{eGbf a9L c0f'x¿ ldnL Pp6f gofF of}lus aGg] /f;folgs k|ltlj|mofnfO{ ;+of]hg 
k|ltlj|mof elgG5 . h:t} M 
2Na+Cl22NaCl 

3

0

22 2
/

.200/4503 NH
MoFe

atmCHN +  

8. Ps lsl;dsf] c0f' b'O{ jf b'O{eGbf a9L lsl;dsf] c0f'df ljeflht x'g] /f;folgs k|ltlj|mofnfO{ 
lar5]bg k|ltlj|mof elgG5 . tfk, ljb\o't, k|sfz, pTk|]/s cflbsf sf/0fn] o; k|sf/sf] 
k|ltlj|mof x'G5 .  
h:t} M 
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2

0

3 32.200/360 OKCl
A

atmCKClO +〉  

222 22 OHyElectricitOH +〉  

222 BrAgLightAgBr +〉  

22
2

22 22 OOHMnOOH +〉  

9.  o:tf] /f;folgs k|ltlj|mof h;df c0f'sf] /]l8snnfO{ csf]{ tTTj jf /]l8snn] lj:yfkg u/]sf] 
x'G5 To; /f;folgs k|ltlj|mofnfO{ lj:yfkg k|ltlj|mof elgG5 . lj:yfkg k|ltlj|mof b'O{ k|sf/sf 
x'G5g\ .  
(i). Psn lj:yfkg k|ltlj|mof M o:tf] lj:yfkgdf of}lussf] Pp6f tTTjnfO{ csf]{ tTTjn] 
lj:yflkt u/]sf] x'G5 . h:t} M  

Zn+H2SO4ZnSO4+H2 
Zn+CuSO4ZnSO4+Cu 
 

 
 
(ii). bf]xf]/f] lj:yfkg k|ltlj|mof M o:tf] lj:yfkgdf b'O{cf]6f of}lusx¿lar tTTj jf /]l8sn 
;f6\km]/ ePsf] x'G5 .  
h:t} M 
CaCl2+2AgNO3Ca(NO3)2+2AgCl 

 
 

10. cDnIff/ k|ltlj|mof -lg/fs/0f k|ltlj|mof_ 
cDn / Iff/lar /f;folgs k|ltlj|mof eO{ nj0f / kfgL aGg] /f;folgs k|ltlj|mofnfO{ cDnIff/ 
k|ltlj|mof elgG5 . o;nfO{ lg/fs/0f k|ltlj|mof klg elgG5 . 
h:t} M 
HCl +NaOH NaCl +H2O 
Acid Base Salt Water 
 

11. tfkbfos k|ltlj|mof k|ltlj|mof x'Fbf tfk zlSt pTkGg x'G5 . 
h:t} M  

C+O2CO2+tfkzlSt 
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12. tfkzf]ifs k|ltlj|mof k|ltlj|mof u/fpg tfk zlSt cfjZos k5{ . 
h:t} M  

CaCO3+tfkCaO+CO2 
13. ;Gt'lnt /f;folgs ;dLs/0faf6 yfxf kfOg] hfgsf/Lx¿ M 

• k|ltlj|mofdf efu lng] / aGg] kbfy{x¿sf] gfd / c0f' z"q . 
• k|ltlj|mofdf efu lng] / aGg] kbfy{sf] c0f' / k/df0f'sf] ;ª\Vof . 
• /f;folgs k|ltlj|mofsf] lsl;d . 
• k|ltlj|mofdf efu lng] / aGg] kbfy{x¿sf] c0f'x¿sf] cg'kft . 

14. /f;folgs ;dLs/0fsf] l;ldttf M 
• k|ltlj|mof/t / pTkflbt kbfy{sf] ef}lts cj:yf . 
• k|ltlj|mof ;'¿ x'g nfUg] ;do . 
• k|ltlj|mof ;'¿ x'g nfUg] b/ . 
• k|ltlj|mof/t kbfy{x¿sf] uf9fkg jf lkmSsfkg . 

s]xL Uof;x¿ M 
1. k|of]uzfnfdf sfa{g8fOcS;fO8 Uof; agfpg cfjZos kg]{ ;fdu|L / /;fogx¿ M 

pNkmaf]6n, ly;n kmg]n, 8]lne/L gnL, Uof; hf/, r'g9'ª\ufsf 6'j|mfx¿, lkmSsf xfO8«f]Snf]/Ls 
cDn 
l;b\wfGt M 

CaCO3+2HClCaCl2+H2O+CO2 
2. sfa{g 8fOcS;fO8 k/LIf0f ug]{ tl/sf M 

• Uof; ePsf] Uof;hf/leq anL/x]sf] ;nfO{sf] sfF6L nUbf lgE5 . 
• kfgLdf lehfPsf] lgnf] ln6d; k]k/nfO{ Uof;df /fVbf /ftf] /ªdf kl/0ft x'G5 . 
• aln/x]sf] DofUg]l;od l/agnfO{ Uof;df nUbf lg/Gt/ ¿kdf aln/xG5 . 

3. sfa{g 8fOcS;fO{8sf] cf}b\of]lus pTkfbg 
CaCO3     CaO+CO2 

r'g9'ª\uf     r'g±sfa{g 8fOcS;fO8 
(lime stone)   (Ttuick lime)+Carbondioxide 

4. sfa{g8fOcS;fO{8sf ef}lts u'0fx¿  
• of] Uof; /ªxLg, uGwlxg / :jfbxLg x'G5 . 
• of] Uof; xfjf eGbf uX|f} x'G5 . 
• o;n] leh]sf] lgnf] ln6d;nfO{ /ftf] agfpF5 .  
• of] Uof; kfgLdf sd dfqfdf 3'N5 . 

5. sfa{g 8fOcS;fO8sf /f;folgs u'0fx¿ M 
• kfgL;Fu k|ltlj|mof u/L sfaf]{lgs cDn agfpF5 .  

H2O+CO2H2CO3 
• aln/x]sf] DofUgf]l;od;Fu k|ltlj|mof u/fpFbf DofUg]l;od cS;fO8 / sfa{g aG5 . 

2Mg+CO22MgO+C 
• r'gkfgLdf s]xLa]/;Dd k7fpFbf r'gkfgL b'lwnf] b]lvG5 t/ w]/} a]/;Dd r'gkfgLdf k7fPdf 

b'lwnf] /ª x/fP/ hfG5 . 
Ca(OH)2+CO2CaCO3 + H2O (Milky Colour) 
CaCO3+H2O+CO2Ca(HCO3)2 (Colourless) 

6. sfa{g 8fOcS;fO8 Uof;sf] pkof]lutf M 
• lj?jfn] vfgf agfpg] sfo{df k|of]u ub{5g\ . 
• cfuf] lgefpg] sfo{df k|of]u ul/G5 . 
• ;'Vvf a/km (dry ice) agfpg k|of]u ul/G5 . 
• o'l/of / n'uf w'g] ;f]8f pTkfbg ul/G5 . 
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• pv'af6 lrgL k|zf]wg ug]{ sfaf]{g];g k|lj|mofdf klg k|of]u ul/G5 . 
7. sfaf]{lhg M 

30% sfa{g 8fOcS;fO8 / 70% clS;hgsf] ld>0fnfO{ sfaf]{lhg elgG5 . o;nfO{ /]l8Pzg 
y]/flk, 6\o'd/ tyf lgdf]lgof /f]usf] pkrf/df k|of]u ul/G5 . 

8. k|of]uzfnfdf Pdf]lgof Uof; agfpg cfjZos kg]{ ;fdu|L tyf /;fogx¿ M 
xf8{Unf; 6]:66\o'a, 8]lne/L 6\o'a, Uof; hf/, :6\of08, tfksf] ;|f]t, Pdf]lgod Snf]/fO{8 
(NH4Cl), SoflN;od xfO8«f]S;fO8 (Ca(OH)2) 

9.  Pdf]lgod Snf]/fO8 / SoflN;od xfO8«f]S;fO8sf] ld>0fnfO{ xf8{Unf; 6]:6 6\o"adf /fv]/ ttfO{ 
k|of]uzfnfdf Pdf]logf Uof; tof/ ug{ ;lsG5 . 
2NH4Cl+Ca(OH)2CaCl2+2H2O+2NH3 

10. Pdf]lgof Uof; k/LIf0f ug]{ tl/sf M 
• kfgLn] leh]sf] /ftf] ln6d; k]k/nfO{ Pdf]lgof Uof;df s]xL j]/ /fVbf lgnf] /ªdf kl/0ft 

x'G5 . 
• uf9f HCl df 8'afOPsf] Unf; /8nfO{ Pdf]lgof Uof;n] el/Psf] Uof; hf/df nUbf 

Pdf]lgod Snf]/fO8 ;]tf] afSnf] w'jfF lgl:sG5 . 
• NH3+HCl NH4Cl (White) 

11. cf}b\of]lus pTkfbg M 

↑
−

+ 3

0

22 2
/

500200/500 NH
MoFe

atmcHN  

12. ef}lts u'0fx¿ M 
• of] /ªxLg Uof; xf] . o;sf] uGw s8f / lk/f] x'G5 . 
• of] xfjfeGbf xn'sf x'G5 . 
• of] kfgLdf cToGt} 3'ngzLn x'G5 . 

13. /f;folgs u'0fx¿ M 
• kfgL;Fu k|ltlj|mof u/L Pdf]lgod xfO8«f]S;fO8 agfpFb5 . NH3+H2ONH4OH 
• gfO6«Ls cDn;Fu k|ltlj|mof u/L Pdf]lgod gfO6«]6 agfpFb5 . NH3+HNO3NH4NO3 
• xfO8«f]Snf]l/s cDn;Fu k|ltlj|mof u/L Pdf]lgod Snf]/fO8 agfpFb5 . NH3+HClNH4Cl 
• clS;hg;Fu k|ltlj|mof u/L z'b\w gfO6«f]hg agfpFb5 . 4NH3+3O22N2+6H2O 
• CO2 ;Fu k|ltlj|mof u/L o'l/of agfpFb5 . 

OHNHCONHNHCO C
222

1500
32

0

2 +−− →+  

14. pkof]lutf M 
• gSzfsf] An' lk|G6 lgsfNg . 
• /]lk|mh]/]l6ª\usf] nflu . 
• o'l/of nufot gfO6«f]hg o'St /f;folgs dn agfpg . 
• ;f]8f cflb agfpg . 
• Rayon tyf Nylon sf] pTkfbgsf] nflu . 

 
sfa{g / o;sf of}lusx¿ M 

1. xfO8«f]sfa{g 
sfa{g / xfO8«f]hgsf] ldn]/ ag]sf of}lusx¿nfO{ xfO8«f]sfa{g elgG5 . h:t} M ldy]g, Oy]g, 
Pl;6fO{lng cflb . 
xfO8«f]sfa{g d'VotM b'O{ k|sf/sf x'G5g\ M 
• ;+t[Kt xfO8«f]sfa{g 
• c;+t[Kt xfO8«f]sfa{g 
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2. ;Gt[Kt xfO8«f]sfa{gdf sfa{gx¿lar Pp6} dfq af]08 (c-c) /x]sf] x'G5 . lognfO{ cNs]g klg 
elgG5 . h:t} M ldy]g (CH4), Oy]g (C2H6), k|f]k]g (C3H8) cflb . ;Gt[Kt xfO8«f]sfa{gsf] ;fdfGo 
;"q CnH2n+2) xf] . hxfF n eg]sf] sfa{gsf] ;ª\Vof xf] .  

3. c;Gt[Kt xfO8«f]sfa{gdf sfa{g–sfa{gx¿sf] lardf b'O{ jf ltgcf]6f af]08 /x]sf x'G5g\ . oL b'O{ 
k|sf/sf x'G5g\ . tL x'g\ clNsg / cNsfOg . 

4. clNsgsf] sfa{g–sfa{g lardf b'O{cf]6f af]08 /x]sf] x'G5 . o;sf] ;fdfGo ;"q CnH2n xf] . 
lognfO{ cf]n]lkmG; klg elgG5 . h:t} M Olyg (C2H4), k|f]lkg (C3H6) cflb . 

5. cNsfOgsf] sfa{g sfa{gsf] lardf ltgcf]6f af]08 /x]sf] x'G5 . o;sf] ;fdfGo ;"q CnH2n-2 xf] . 
h:t} M Pl;6fOlng (C2H2) 

6. xfdf]nf]u; z[ª\vnf Pp6} ;fdfGo ;"qdf afFlwg ;Sg] xfO8«f]sfa{gsf] ;d"xnfO{ xf]df]nfu]; 
z[ª\vnf elgG5 .  

7. xfO8«f]sfa{gnfO{ gfdfs/0f ug]{ ;/n tl/sf M 
• xfO8«f]sfa{gdf ePsf sfa{gsf] ;ª\Vofsf] cfwf/df ;j{k|yd Word root kTtf nufpg] h:t} M 

sfa{gsf] ;ª\Vof Word root 
C-1 Meth 
C-2 Eth 
C-3 Prop 
C-4 But 
C-5 Pent 
C-6 Hex 
C-7 Hept 
C-8 Oct 
C-9 Non 
C-10 Dec 

• o;/L xfO8«f]sfa{gdf ePsf] word root kTtf nufO;s]kl5 ane(alkane), ene(alkene) / 
yne(alkyne) yKg'kb{5 . 

• ;+t[Kt xfO8«f]sfa{g M ;Gt[Kt xfO8«f]sfa{gsf] gfdfs/0f gu{ word root sf] kl5 -ane 
yKg'kb{5 .  
c0f';"q sfa{gsf] ;ª\Vof Word root Suffix IUPAC 

Name 
CH4 n=1 Meth -ane Methane 
C2H6 n=2 Eth -ane Ethane 
C3H8 n=3 Prop -ane Propane 
C4H10 n=4 But -ane Butane 
C5H12 n=5 Pent -ane Pentane 
C6H14 n=6 Hex -ane Hexane 
C7H16 n=7 Hept -ane Heptane 
C8H18 n=8 Oct -ane Octane 
C9H20 n=9 Non -ane Nonane 
C10H22 n=10 Dec -ane Decane 

• c;Gt[Kt xfO8«f]sfa{g M 
o clNsg M gfdfs/0f ug{ word root sf] kl5 -ene yKg'k5{ . h:t} M CnH2n 
c0f';"q sfa{gsf] ;ª\Vof Word root Suffix IUPAC Name 
C2H4 n=2 Eth. -ene Ethene 
C3H6 n=3 Prop. -ene Propene 
C4H8 n=4 But. -ene Butene 
C5H10 n=5 Pent. -ene Pentene 
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o cNsfOg M gfdfs/0f ug{ word root sf] kl5 -yne yKg'k5{ . h:t} M CnH2n-2 
c0f';"q sfa{gsf] ;ª\Vof Word root Suffix IUPAC Name 
C2H2 N=2 Eth -ene Ethyne 
C3H4 N=3 Prop -ene Propyne 
C4H6 N=4 But -ene Butyne 
C5H8 N=5 Pent -ene Pentyne 

8. IUPAC System 
IUPAC sf] k'/f ¿k International Union of Pure and Applied Chemistry xf] .  

sG8]G:8 ;"q ;fwf/0f gfd IUPAC Name 
CH3-CH2-CH2-
CH3 

n-Butane Butane 

CH3-CH=CH2 Propylene Propene 
CHCH ≡  Acetylene Ethyne 

 
9. ldy]g (Methane) : 

c0f';"q : CH4 
;a} eGbf ;/n Plnkmfl6s xfO8«f]sfa{g xf] . of] ;Gt[Kt xfO8«f]sfa{gsf] klxnf] ;b:o xf] . of] 
Uof; t]nsf] z'b\wLs/0f ubf{, k|fs[lts Uof;, sf]OnfvfgL tyf uf]a/ Uof;df ;d]t kfOG5 .  

;+/rgfTds ;"q pkof]lutfx¿ 
 
 
 
 
 
 
 
 

• 3/]n' OGwgsf] ¿kdf k|of]u ug{ ;lsG5 . 
• xfO8«f]hgsf] cf}b\of]lus pTkfbg ug{ k|of]u 

ul/G5 . 
• 5fKg] d;L / /ª agfpg k|of]u ul/G5 .  

 
10. Oy]g (C2H6): 
;+/rgfTds ;"q pkof]lutfx¿ 

H     H 
|       | 

H -C - C-H 
|     | 

H    H 

• tfksf] ;|f]tsf] ¿kdf k|of]u ul/G5 .  
• ljleGg k|sf/sf k|fª\uf/Ls of}lus agfpg 

k|of]u ul/G5 . 

 
11. k|f]k]g (C3H8): 
;+/rgfTds ;"q pkof]lutfx¿ 

H       H 
|          | 

H - C - C - C - H 
|     |    | 
H  H  H 

• of] Uof; cToGt k|HjngzLn x'gfn] OGwgsf] 
¿kdf k|of]u ul/G5 . 

• k]6«f]lnod pb\of]ux¿df lr:ofpg] sfo{df klg 
o; Uof;sf] k|of]u ul/G5 . 

 
 
 

H 
| 

H   -  C  -  H 
| 

H 
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12. Ao"6]g (C4H10): 
Ao'6]g cNs]g z[ª\vnfsf] rf}yf] ;b:o xf] . of] k]6«f]lnod vfgLdf kfOG5 . o;sf b'O{cf]6f 
cfO;f]d/x¿ 5g\ . tL x'g\ M Ao"6]g / cfO;f] Ao"6]g .  

gfd cf0fljs ;"q sG8]G;8 ;"q ;+/rgfTds ;"q 
N-Butane 
 

C4H10 CH3-CH2-CH2-CH3  
H    H   H    H 
|      |     |     | 

H - C - C - C - C - H 
|     |    |   | 

H  H  H  H 

ISO-Butane C4H10         CH3 
           | 
CH3-CH2-CH2 

      H 
        | 
   H-C-H 
  H    H     | 

   |      |    C- H 
H - C - C - C - H 

     |    |   | 
                H  H  H 

pkof]lutfx¿ M 
• rfk lbPdf of] Uof; ;lhn} t/n x'g] x'gfn] o;nfO{ ldy]g;Fu ld;fO{ LPG agfOG5 . h'g Uof; 

OGwgsf] ¿kdf k|of]u ul/G5 . 
• l;Gy]l6s /a/ agfpg sRrf kbfy{sf] ¿kdf k|of]u ul/G5 . 

 
13. cNsf]xn 

k|fª\uf/Ls of}lusdf xfO8«f]lS;n u|'k (-OH) /x]sf] 5 eg] To;nfO{ cNsf]xn elgG5 . ldy]gaf6 aGg] 
cNsf]xnnfO{ ldyfO{n cNsf]xn (CH3OH) / Oy]gaf6 aGg] cNsf]xnnfO{ OyfOn cNsf]xn (C2H5OH) 
elgG5 . ;fwf/0ftof b}lgs hLjgdf cNsf]xn eGgfn] OyfOn cNsf]xn (C2H5OH) nfO{ hgfpF5 . 
o;nfO{ Oyfgf]n klg elgG5 . 

14. ldyfOn cNsf]xf]n (CH3OH) : 
/f;folgs k|ltlj|mofåf/f ldy]gsf] Pp6f xfO8«f]hgnfO{ Pp6f -OH /]l8snn] lj:yflkt ubf{ ldyfOn 
cNsf]xn tof/ ul/G5 . 
 
 
 
 
 
 
 

ldy]g       ldyfOn cNsf]xf]n 
 
 

H    
| 

H -C-H 
|     

H   

 
-H 

  
+OH 

H    
| 

H -C-OH 
|     

H   
 

 
 

or CH3OH 
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pkof]lutf M 
• /ª, k/km\o'd, cf}iflw tyf l;Gy]l6s sk8f agfpg k|of]u ul/G5 .  
• 3f]nssf] ¿kdf k|of]u ul/G5 . 
• w'jfF sd lbg] x'gfn] tfksf] ;|f]tsf] ¿kdf l:k|6 NofDkdf k|of]u ul/G5 . 
  

15. OyfOn cNsf]xf]n (C2H5OH) : 
 
 
 
 
 
 
 
 Oy]g        OyfO{n cNsf]xf]n 
pkof]lutf M 
• dfbs k]o kbfy{sf] ¿kdf k|of]u ug{ ;lsG5 . 
• vf]6f], af];f], t]n cflb 3'nfpg 3f]nssf] ¿kdf k|of]u ul/G5 . 
• ljb\o't\u, eflg{;, cf}iflw, ;fa'g, l;Gy]l6s /a/ cflb agfpg k|of]u ul/G5 . 
• c:ktfn, :jf:Yo rf}sLdf 3fp, l;l/Gh cflb ;kmf ug{ k|of]u x'G5 . 

 
16. lUn;]/f]n (CH2OH.CHOH.CH2OH) : 

lUn;]/f]n Pp6f 6«fOxfOl8«s cNsf]xn xf] . k|f]k]gaf6 lgDgfg';f/ lUn;]/f]n agfpg ;lsG5 .  
 
 
 
 
 
 
 
 
 
 
   k|f]k]g      lUn;]/f]n 
pkof]lutf M 

• 5fnfnfO{ k'm6\gaf6 hf]ufpg k|of]u ul/G5 . 
• pRr:t/sf] 6\jfOn]6 ;fa'g tyf s:d]l6ssf ;fdfgx¿ agfpg k|of]u ul/G5 . 
• cf}iflw, lk|lG6ª\u d;L / :6\ofDk Kof8sf] d;L agfpg lUn;]/f]nsf] k|of]u ul/G5 . 
• ;'tL{, kmnkm'n / vfb\o\o kbfy{x¿nfO{ g;'sfO{ tyf gs'xfO /fVgsf] nflu k|of]u ul/G5 . 

 
17. Oy/÷8fOyfO{n Oy/ (C2H5OC2H5) : 

k|fª\ufl/s of}lusdf -O- ;d"x /x]sf] 5 eg] To;nfO{ Oy/ elgG5 . 8fOldyfOn Oy/ (CH3OCH3) / 
8fOOyfOn Oy/ (C2H5OC2H5) o;sf pbfx/0f x'g\ . ;fwf/0ftof 8fOOyfOn Oy/nfO{ g} Oy/ 
elgG5 .  
 
 

H   H 
|    | 

H - C-C - H 
|    | 

H  H 

 
-H 

  
+OH 

H   H 
|    | 

H -C-C-OH 
|    | 

H  H 
 

 
 

or CH3. CH2OH 

H    H   H 
|      |     | 

H - C - C - C - H 
|     |    | 
H  H  H 

 
-3H 

  
+3OH 

 
 

or CH2OH.CHOH.OH2OH 

OH  OH OH 
|      |     | 

H - C - C - C - H 
|     |    | 
H  H  H 
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pkof]lutf M  
• Hofb} jfikzLn ePsf]n] lr:ofpg] kbfy{sf] ¿kdf k|of]u ul/G5 . 
• ;fgf] tLtf] wfp vl6/f lrbf{ b'v]sf] yfxf gkfpg] cf}iflwsf] ¿kdf k|of]u ul/G5 .  
• 3f]nssf] ¿kdf k|of]u ul/G5 . 

 
cEof;sf nflu k|Zgx¿ M 
1. k]l/of]l8s tflnsf eg]sf] s] xf] < d]G8]lnesf] k]l/of]l8s lgod n]Vg'xf];\ .  
2. d]G8]lnen] s'g cfwf/df k]l/of]l8s tflnsfsf] lgdf{0f u/] < o; k]l/of]l8s tflnsfdf ePsf q'l6x¿ 

s]s] x'g\ < 
3. d]G8]lnen] cfkm\gf] k]l/of]l8s tflnsfdf vfln 7fpF lsg /fv]sf lyP < 
4. cfw'lgs k]l/of]l8s tflnsfsf] cfwf/ s] xf] < 
5. cfw'lgs k]l/of]l8s lgod n]Vg'xf];\ .  
6. cfw'lgs k]l/of]l8s tflnsfdf u|'k / lkl/o8 eg]sf] s] xf] < 
7. ;ª\j|md0f wft'x¿ eg]sf] s] xf] < 
8. NofGyfgfO8\; / PlS6gfO8\; tTTj eg]sf] s] xf] < 
9. cfw'lgs k]l/of]l8s tflnsfsf] ;d"x IA sf tTTjx¿nfO{ lsg cNsfnL wft' elgG5 < 
10. s-Ans / p-Ans tTTjx¿lar s'g} b'O{cf]6f km/sx¿ b]vfpg'xf];\ . 
11. tTjx¿nfO{ s'g u'0fsf] cfwf/df wft', cwft' / cw{wft'df ljefhg ul/Psf] 5 < 
12. sf/0f lbg'xf];\ M 

-s_= ;Nkm/nfO{ cfw'lgs k]l/of]l8s tflnsfsf] p-block df /flvPsf] 5, lsg < 
-v_= ;f]l8od eGbf kf]6fl;od a9L ;lj|mo x'G5, lsg < 
-u_= ;f]l8od wft' xf] hj ls Snf]l/g Pp6f cwft' xf] lsg < 
-3_= SoflN;od Pp6f s-block tTTj xf] lsg < 

13. xfO8«f]hgnfO{ cfw'lgs k]l/of]l8s tflnsfsf] klxnf] ;d"xdf /flvPsf] 5, lsg < 
14. kf]6fl;od / a|f]ldg k/df0f'sf] On]S6«f]g ljGof; pksIfsf] cfwf/df n]Vg'xf];\ .  
15. tTjx¿sf] ;+o'Hotf eg]sf] s] xf] < tTTjx¿sf] ;+o'Hotf s;/L kTtf nufOG5 < 
16. Snf]l/g eGbf k\mnf]/Lg a9L ;lj|mo x'g'sf] sf/0f s] xf] < 
17. cfw'lgs k]l/of]l8s tflnsfsf] afFof b]lv bfofF;Dd hfFbf tTTjx¿sf] wft' u'0fdf s]s:tf] c;/ 

cfpF5 < n]Vg'xf];\ .  
18. cfw'lgs k]l/of]l8s tflnsfsf] u|'k IIIA df kg]{ tTTjx¿sf] ;+o'Hotf slt x'G5 < sf/0f ;lxt 

n]Vg'xf];\ . 
19. z}lIfs hgzlSt ljsf; s]Gb|åf/f tof/ kfl/Psf] /]l8of] sfo{j|md ætTjx¿sf] juL{s/0f–lzIfs 

ljhosfGt ld>Æ ;'Gg'xf];\ .  
20. kf7\o k':tsdf ;dfj]z ul/Psf lj|mofsnfkx¿sf] cWoog ug'{xf];\ . 
21. xfd|f] b}lgs hLjgdf b]lvg] kfFrcf]6f /f;folgs kl/jt{gx¿sf] pNn]v ug'{xf];\ .  
22. k|ltlj|mof/t kbfy{, pTkflbt kbfy{ tyf pTk|]/ssf] kl/efiff lbg'xf];\ .  

H    H    
|      |     

H - C - C  - H 
|     |     
H  H   

-O- 

 H  H  
  |     | 
 C - C- H 
  |    | 
 H  H 
 

 
 
 CH3.CH2.O.CH2.OH3 
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23. tnsf sygx¿nfO{ klxnf zAb ;dLs/0f To; kl5 ;+t'lnt ;"q ;dLs/0fsf] ¿kdf n]Vg'xf];\ .  
-s_= ;Nkm/nfO{ xfjfdf afNbf ;Nkm/ 8fOcS;fO8 pTkGg x'G5 .  
-v_= dSo'{l/s cS;fO8nfO{ a];/L ttfpFbf of] ds{/L tyf clS;hgdf 6'lj|mG5 .  
-u_= kmnfdn] clS;hg ;Fu k|ltlj|mof u/L km]l/s cS;fO8sf] lgdf{0f u5{ .  
-3_= ;f]l8odn] kfgL;Fu k|ltlj|mof u/L sl:6s ;f]8f tyf xfO8«f]hgsf] lgdf{0f u5{ .  

24. tnsf zAb ;dLs/0fx¿nfO{ ;Gt'lnt ;"q ;dLs/0fdf abNg'xf]; M 
-s_= SoflN;od afOsfaf]{g]6  r'g+kfgL+sfa{g 8fOcS;fO8 
-v_= ;Nkm\o"l/s cDn+cfNd'lgod  cfNd'lgod ;Nkm]6+xfO8«f]hg 
-u_= sl:6s kf]6f;+xfO8«f]Snf]l/s cDn  kf]6fl;od Snf]/fO8+kfgL 
-3_= Pd]lgof +xfO8«f]hgSnf]/fO8   Pdf]lgod Snf]/fO8 

25. /f;folgs k|ltlj|mofnfO{ c;/ kfg]{ s'g} rf/cf]6f sf/s tTTjx¿sf] gfd n]Vg'xf];\ . 
26. ;+of]hg tyf ljefhg k|ltlj|moflar pbfx/0f ;lxt km/s b]vfpg'xf];\ .  
27. lj:yfkg k|ltlj|mof eg]sf] s] xf] < of] slt k|sf/sf] x'G5 < k|To]ssf] pbfx/0f ;lxt kl/efiff 

n]Vg'xf];\ .  
28. cDn–Iff/ k|ltlj|mof eg]sf] s] xf] < o;nfO{ lsg lg/fs/0f k|ltlj|mof elgG5 < 
29. cf]l;nf] xfjfdf v'Nnf /fv]sf] kmnfd] 58df s;/L lvof nfUb5 < /f;folgs ;dLs/0f n]lv pSt 

k|ltlj|mofsf] k|sf/ klg n]Vg'xf];\ .  
30. /f;folgs k|ltlj|mof b/ eg]sf] s] xf] < of] s]s] s'/fx¿df lge{/ ub{5 < 
31. tfk bfos / tfk zf]ifs k|ltlj|mof eg]sf] s] xf] < pbfx/0f ;lxt n]Vg'xf];\ .  
32. ;+t'lnt ;"q ;dLs/0fsf ;Lldttfx¿sf] ;"lr tof/ ug'{xf];\ .  
33. k|ltlj|mof/t kbfy{x¿sf] tfkj|md a9fpFbf k|ltlj|mof b/df s:tf] c;/ kb{5 < 
34. /f;folgs k|ltlj|mofsf k|sf/x¿sf] gfd n]Vg'xf];\ .  
35. s] x'G5 ha ======== < 

-s_= xfjfdf km:kmf]/; aflnG5 . 
-v_= n]8 gfO6«]6nfO{ ttfOG5 . 
-u_= ;f]l8od Snf]/fO8sf] 3f]ndf l;Ne/ gfO6«]6 ld;fOG5 . 

36. k|of]uzfnfdf sfa{g8fO{ cS;fO8 Uof; agfpg cfjZos kg]{ pks/0f tyf /;fogx¿sf] 
5'6\6f5'6\6} ;"lr tof/ ug'{'xf];\ . 

37. k|of]uzfnfdf sfa{g8fOcS;fO8 Uof; agfpg] ljlwsf] gfdf+lst lrq agfpg'xf];\ .  
38. sfa{g8fO{ cS;fO8 Uof;sf] cf}b\of]lus pTkfbg s;/L ul/G5 < 
39. lgDglnlvtsf] kl/ro lbg'xf];\ M 

-s_ lSjs nfOd 
-v_ :n]S8 nfOd 
-u_ nfOd jf6/ 
-3_ 8«fO{ cfO; 

40. sfa{g 8fOcS;fO8 Uof;sf] rf/cf]6f ef}lts u'0fx¿ n]Vg'xf];\ .  
41. s] x'G5 < ha r'gkfgL leq sfa{g 8fOcS;fO8 Uof; k7fOG5 < /f;folgs ;dLs/0f ;lxt aofg 

ug'{xf];\ .  
42. s] x'G5 < ha sfa{g 8fOcS;fO8 Uof; ul/Psf] Uof; hf/ leq aln/x]sf] DofUg]l;od /Ljg 

3';fOG5 < /f;folgs ;dLs/0f ;lxt n]Vg'xf];\ .  
43. r'gkfgLsf] 3f]ndf w]/} j]/;Dd CO2 Uof; k7fpFbf s] x'G5 < /f;folgs ;dLs/0f ;lxt n]Vg'xf];\ .  
44. sfa{g8fO{ cS;fO8 Uof; s]s] sfdsf] nflu pkof]u ul/G5 < n]Vg'xf];\ . 
45. s] x'G5 < ha r'g 9'ª\ufnfO{ a];/L ttfO{G5 < ;dLs/0f ;lxt n]Vg'xf];\ . 
46. k|of]uzfnfdf Pdf]lgof Uof; agfpg cfjZos pks/0f tyf /;fogx¿sf] ;'lr tof/ ug'{xf];\ .  
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47. k|of]uzfnfdf Pdf]lgod Uof; agfpg cfjZos pks/0fsf] gfdf+lst lrq agfpg'xf];\ .  
48. cf}b\of]lus pb\b]Zon] Pdf]lgofsf] pTkfbg s;/L ul/G5 < 
49. Pdf]lgof Uof;nfO{ s]xL yf]kf lkmgf]Nkm\yfnLg ld;fPsf] kfgLdf k7fof] eg] s] x'G5 < 
50. sfa{g8fO{ cS;fO8 / Pdf]lgof Uof;sf] k/LIf0f ug]{ t/Lsfx¿sf] aofg ug'{xf];\ .  
51. cf}b\of]lus :t/df cyf{t\ 7""nf] dfqfdf Pdf]lgofF Uof; pTkfbg ug{ cfjZos cj:yfx¿ s]s] x'g\ < 
52. Pdf]lgof Uof;sf] ef}lts u'0fx¿ n]Vg'xf];\ .  
53. Pdf]lgof Uof;sf] /f;folgs u'0fx¿ n]Vg'xf];\ . 
54. Pdf]lgof Uof;sf] pkof]ux¿ n]Vg'xf];\ . 
55. s] x'G5 < ha sfa{g 8fOcS;fO8 / Pdf]lgof Uof;lar /f;folgs k|ltlj|mof u/fOG5 < 
56. z}lIfs hgzlSt ljsf; s]Gb|åf/f tof/ kfl/Psf] ætTjx¿sf] juL{s/0f–lzIfs pTt/f >]i7Æ 

;DaGwL lel8of] x]g'{xf];\ . 
57. xfO8«f]sfa{gsf] kl/efiff pbfx/0f ;lxt n]Vg'xf];\ .  
58. ldy]g, Oy]g, k|f]k]g / Ao'6]gsf] ;+/rgf ;"q n]Vg'xf];\ . 
59. cNs]g / clNsglar pbfx/0f ;lxt km/s b]vfpg'xf];\ .  
60. cNsLg / cNsfOglar pbfx/0f ;lxt km/s b]vfpg'xf];\ .  
61. ;+t[Kt / c;+t[Tt xfO8«f]sfa{gsf] pbfx/0f ;lxt kl/efiff n]Vg'xf];\ .  
62. xf]df]nf]u; z[ª\vnf eg]sf] s] xf] < 
63. lgDg xfO8«f]sfa{gx¿sf] pkof]lutf n]Vg'xf];\ .  
 -s_ ldy]g -v_ Oy]g  -u_ k|f]k]g   -3_ Ao"6]g 
64. s] Ao"6]g c;+t[Kt xfO8«f]sfa{g xf] < sf/0f ;lxt k'li6 ug'{xf];\ .  
65. k|f]k]gnfO{ lsg ;+t[Kt xfO8«f]sfa{g elgPsf] xf] < 
66. 6«fOxfOl6«s cNsf]xn eg]sf] s] xf] < o;sf] ;+/rgf ;"q klg n]Vg'xf];\ . o;sf] k|rlnt gfd s] xf] < 
67. lUn;]/f]nsf] pkof]lutfx¿ n]Vg'xf];\ .  
68. Oy/sf] ;+/rgf ;"q n]Vg'xf];\ .  
69. Oy/sf] ltgcf]6f k|d'v pkof]ux¿ n]Vg'xf];\ . 
70. nf]sg Pg]:y]l;of eg]sf] s] xf] < 
71. df]gf]xfOl6«s cNsf]xn / 6«fOxfOl8«s cNsf]xnlar Pp6f km/s n]Vg'xf];\ .  
72. lUn;]/f]n Pp6f 6«fOxfOl8«s cNsf]xn xf], s;/L < k'i6L ug'{xf];\ .   
73. df]gf]xfOl8«s cNsf]xn eg]sf] s] xf] < 
74. Pl;l6lng c;+t[Kt xfO8«f]sfa{g x'g'sf] sf/0f To;sf] ;+/rgf ;"qsf] cfwf/df n]Vg'xf];\ .  
75. cfO;f] d]l/Hdsf] kl/efiff pbfx/0f ;lxt n]Vg'xf];\ .  
76. dfbs kbfy{ agfpg k|of]u ul/g] cNsf]xn s'g xf] < 
 
%=  P;=Pn=;L=gd'gf k|Zgf]Tt/x¿ M 
!= -s_= cfw'lgs k]l/of]l8s tflnsf eg]sf] s] xf] < cfw'lgs k]l/of]l8s tflnsf / d]G8lnesf] 

k]l/of]l8s tflnsflar s'g} ltgcf]6f km/sx¿ b]vfpg'xf];\ . pTk|]/s eg]sf] s] xf] < 
[)=%+!=%+!=#=%] 

pTt/ M 
tTjx¿nfO{ a9\bf] kf/df0fljs ;ª\Vofsf] j|mddf ljleGg u|'k tyf lkl/o8x¿df ljefhg u/L agfOPsf] 
tflnsfnfO{ cfw'lgs k]l/of]l8s tflnsf elgG5 . 
cfw'lgs k]l/of]l8s tflnsf / d]G8]lnesf] k]l/of]l8s tflnsflar km/s M 
d]G8]lnesf] k]l/of]l8s tflnsf cfw'lgs k]l/of]l8s tflnsf 
!= tTTjx¿nfO{ a9\bf] kf/df0fljs ef/sf] j|mddf 
ldnfP/ /flvPsf] 5 . 

!= tTTjx¿nfO{ a9\bf] kf/df0fljs ;ª\Vofsf] 
j|mddf ldnfP/ /flvPsf] 5 . 
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@= cNsfnL wft'x¿ tyf sd ;lj|mo wft'x¿nfO{ 
Pp6} ;d"xdf /flvPsf] 5 . 
#= xfO8«f]hgsf] :yfg :ki6 5}g . 

@= cNsfnL wft' tyf sd ;lj|mo wft'x¿sf] 
pk;d"x cnucnu 5 .  
#= xfO8«f]hgsf] :yfg :ki6 5 . 

pTk|]/s M cfkm\gf] /rgf, u'0f / tf}ndf s'g} kl/jt{g cfpg glbO{ s'g} /f;folgs k|ltlj|mofsf] ult 
lgoGq0f ug] /f;folgs kbfy{nfO{ pTk]|/s elgG5 . 
 
-v_ k|of]uzfnfdf Pdf]lgof Uof; agfpg cfjZos b'O{ /;fogsf] gfd n]Vg'xf];\ . Pdf]lgof Uof;sf] 

kl/If0f s;/L ul/G5 < Pdf]lgof / clS;hglar /f;folgs k|ltlj|mof x'Fbf s] x'G5 < lUn;]/f]nsf] 
b'O{cf]6f pkof]u pNn]v ug'{xf];\ . [)=%+!=%+!=#=%] 

pTt/ M  
k|of]uzfnfdf Pdf]lgof Uof; agfpg cfjZos /;fogx¿ Pdf]lgod Snf]/fO8 SoflN;od xfO8«f]S;fO8 
x'g\ .  
Pdf]lgof Uof;sf] k/LIf0f M Pp6f Unf; /8nfO{ uf9f xfO8«f]Snf]l/s cDndf 8'afP/ Uof; el/Psf] Uof; 
hf/ leq k7fpFbf To; leq afSnf] ;]tf] w'jfF pTkGg eof] eg] Uof;hf/ leqsf] Uof; Pdf]lgof g} xf] eg]/ 
Plsg ug{ ;lsG5 . 
Pdf]lgof Uof; / clS;hglar k|ltlj|mof x'Fbf z'b\w gfO6«f]hg tyf hnjf:ksf] lgdf{0f x'G5 . 
4NH3+3O22N2+6H2O 
lUn;]/f]nsf] pkof]u M 

• 5fnf km"6\gaf6 hf]ufpg o;sf] k|of]u ul/G5 . 
• kmnk'mn tyf ;'tL{ cflbnfO{ g/d agfO /fVg o;sf] k|of]u ul/G5 . 

 
k|Zg g+= @=-s_ d]G8lnesf] k]l/of]l8s lgod n]Vg'xf];\ . On]S6«f]g ljGof; 1s22s22p63s23p64s1 x'g] 

tTTjsf] gfd ;d"x tyf k]l/of]8 n]Vg'xf];\ . s'g} Pp6f cNsfnL wft' / Pp6f x]nf]hg tTTjlar 
/f;folgs k|ltlj|mofsf] ;+t'lnt ;dLs/0f n]Vg'xf];\ . pSt /f;folgs k|ltlj|mofsf] k|sf/ 
n]Vg'xf];\ . [)=%+)=%+!+)=%=#=%] 

pTt/ M 
d]G8]lnesf] k]l/of]l8s lgod M tTTjx¿sf ef}lts tyf /f;folgs u'0fx¿ ltgLx¿sf] kf/df0fljs 
ef/sf] sfo{:j¿k x'G5g\ .  
oxfF, 

pSt tTTjsf] gfd kf]6fl;od xf] . 
o;sf] ;d"x– IA / lkl/o8–4 xf] . 
 
cNsfnL wft' -;f]l8od_ / x]nf]hg -Snf]l/g_ lar x'g] /f;folgs k|ltlj|mofsf] ;+t'lnt ;dLs/0f 
lgDg cg';f/ 5 . 

2Na+Cl22NaCl 
of] /f;folgs k|ltlj|mof ;+of]hg k|ltlj|mofsf] pbfx/0f xf] .  

-v_= k|of]uzfnfdf Pdf]lgof Uof; tof/ ug]{ ljlwsf] gfdf+lst lrq agfpg'xf];\ . cNs]g / 
cNsfOglar pbfx/0f ;lxt km/s 5'6\ofpg'xf];\ . @+@=$=)  

pTt/ Mk|of]uzfnfdf Pdf]lgof Uof; agfpg] ljlwsf] gfdf+lst lrq M 
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cNs]g / cNsfOglar km/s M 
cNs]g cNsfOg 
!= sfa{g–sfa{g k/df0f'lar l;+un af]08 x'G5 . 
@= pbfx/0f M 

H    H    
|      |     

H - C - C  - H 
|     |     
H  H   
Oy]g 

!= sfa{g–sfa{g k/df0f'lar l6«kn af]08 x'G5 . @= 
pbfx/0f M 

H-C≡C-H 
Pl;6fOlng 

 
k|Zg #=-s_= km\nf]/Lg / Snf]l/g dWo] s'g a9L ;lj|mo x'G5, lsg < tfkzf]ifs /f;folgs k|ltlj|mofsf] 

Pp6f pbfx/0f ;lxt kl/efiff lbg'xf];\ . cfw'lgs k]l/of]l8s tflnsfdf u|'k eg]sf] s] xf] < 
(1.5+1.5+0.5=3.5) 

pTt/ M 
km\nf]/Lg tyf Snf]l/g b'j} cfw'lgs k]l/of]l8s tflnsfsf] u|'k g+= VII A df kb{5g\ . cwft' ePsfn] 
/f;folgs k|ltlj|mof ug]{ j|mddf oL b'j} tTTjx¿n] cGo tTTjsf] k/df0f';Fu On]S6«f]g lnP/ cfkm\gf] 
afXoTtd sIfdf cS6]6 ljGof; k'/f ub{5g\ . Snf]l/g k/df0f'sf] cfsf/ km\nf]l/gsf] eGbf 7'nf] x'G5 . 
h;n] ubf{ Snf]l/gsf] eGbf km\nf]/Lg k/df0f'sf] Eofn]G;z]n tyf Go'lSno;larsf] cfsif{0f an Snf]l/gsf] 
eGbf a9L x'G5 . To;}n] Snf]l/gsf] eGbf km\nf]/Lg ;lhn} On]S6«f]g lng ;Sb5, To;sf/0f Snf]l/g eGbf 
km\nf]/Lg a9L ;lj|mo x'G5 . 
tfkzf]ifs k|ltlj|mof M k|ltlj|mof ;DkGg x'g] j|mddf tfk lng] k|ltlj|mofx¿nfO{ tfk zf]ifs k|ltlj|mof 
elgG5 . h:t} M   

 
CaCO3    CaO+CO2 

 
2HgO2Hg+O2 

 
u|'k M cfw'lgs k]l/of]l8s tflnsfsf] 7f8f] dxnx¿nfO{ u|'k elgG5 . cfw'lgs k]l/of]l8s tflnsfdf I, II, 
III, IV, V, VI, VII / O u/L hDdf cf7cf]6f u|'kx¿ 5g\ . k|To]s u|'knfO{ ;au|'k A / ;au|'k B df 
ljefhg ul/Psf] 5 . o;/L hDdf !* cf]6f 7f8f] dxnx¿ 5g\ .  
 

tfk 

tfk 
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-v_=  clNsg / cNsfOglar pbfx/0f ;lxt km/s 5'6\ofpg' xf];\ . k|of]uzfnfdf sfa{g8fO{ cS;fO8 
Uof; agfpg] ljlwsf] gfdf+lst lrq lvRg'xf];\ . -@+@=$_ 

pTt/M cNsLg / cNsfOglar km/s M 
clNsg cNsfOg 
!= sfa{g–sfa{g k/df0f'lar 8an af]08 x'G5 . 
@= pbfx/0f M PyfOlng jf Olyg 
 H        H 
 C = C 
 H         H 

!= sfa{g sfa{g k/df0f'lar l6«kn af]08 x'G5 .  
@= pbfx/0f M Pl;6fOlng jf OyfOg 

H-C≡C-H 
 

 
k|of]uzfnfdf sfa{g 8fOcS;fO8 Uof; agfpg] ljlwsf] gfdf+lst lrq M 

 
k|Zg $-s_= P-Ans Olnd]G6 eg]sf] s] xf] < P-Ans cGtu{t kg]{ u|'kx¿ s'gs'g x'g\ < gfO6«f]hg eGbf 

clS;hg a9L ;lj|mo x'G5, lsg < bf]xf]/f] lj:yfkg k|ltlj|mofsf] pbfx/0f ;lxt kl/efiff lbg'xf];\ . 
/f;folgs ;dLs/0faf6 yfxf kfpg ;lsg] b'O{cf]6f s'/fx¿ n]Vg'xf];\ . [1+1+1.5+1=4.5] 

 
pTt/ M -s_= P-Ans Olnd]G6 M On]S6«f]g ljGof;sf] j|mddf clGtd On]S6«f]g P-;j;]ndf hfg] 
tTTjx¿nfO{ p-Ans Olnd]G6 elgG5 . 
p-Ans cGtu{t kg]{ u|'kx¿ IIIA, IVA, VA, VIA, VIIA / O x'g\ . gfO6«f]hgsf] ;+o'Hotf 3 t/ 
clS;hgsf] ;+o'Hotf 2 x'g] ePsf] x'gfn] ubf{ clS;hg, gfO6«f]hg eGbf a9L ;lj|mo x'G5 .   
bf]xf]/f] lj:yfkg k|ltlj|mof M b'j} k|ltsf/sx¿n] Ps csf{df /x]sf tTTj jf /]l8snnfO{ lj:yfkg u/]/ 
;DkGg x'g] /f;folgs k|ltlj|mofnfO{ bf]xf]/f] lj:yfkg k|ltlj|mof elgG5 .  

NaCl+AgNO3NaNO3+AgCl 
Na2CO3+MgCl22NaCl+MgCO3 
MgSO4+Na2CO3MgCO3+Na2SO4 

/f;folgs ;dLs/0faf6 yfxf kfpg ;lsg] s'/fx¿ M 
• k|ltlj|mf/t kbfy{ tyf pTkflbt kbfy{ /x]sf kbfy{x¿s]f gfd tyf c0f' ;"q . 
• /f;folgs k|ltlj|mofsf] k|sf/ af/] yfxf kfpg ;lsG5 . 
-v_= k|f]k]gsf] ltgcf]6f xfO8«f]hg k/df0f'nfO{ ltgcf]6f xfO8«f]lS;n (OH) /]l8snn] lj:yflkt ubf{ aGg] 

of}lussf] gfd / cf0f'ljs ;+/rgf n]Vg'xf];\ . s] Ao'6]g c;t[Kt xfO8«f]sfa{g xf] . lsg < sfa{g 
8fOcS;fO8sf] cf}b\of]lus pTkfbg ug{ rflxg] /;fogsf] gfd n]Vg'xf];\ . [1.5+1+0.5=3] 
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pTt/ M -v_= k|f]k]gsf] ltgcf]6f xfO8«f]hgnfO{ ltgcf]6f xfO8«f]lS;n (OH) n] lj:yfkg ubf{ aGg] of}lussf] 
gfd lUn;]/f]n xf] .  
 

OH  OH OH 
|      |     | 

H - C - C - C - H 
|     |    | 
H  H  H 

 
lUn;]/f]n 

Ao'6]g cNs]g z[ª\vnfsf] rf}yf] ;b:o xf] . o;df sfa{g sfa{g k/df0f'lar l;+un af]08 dfq x'G5 . 
To;sf/0f of] Pp6f ;+t[Kt xfO8«f]sfa{g xf] . c;+t[Kt xfO8«f]sfa{g xf]Og .  
sfa{g8fO{ cS;fO8 Uof;sf] cf}b\of]lus pTkfbg ug{ cfjZos kg]{ sRrf kbfy{ r'g 9'ª\uf (CaCO3) xf] .  
k|Zg g+= %-s_ M ;d"x VIIA df kg]{ tTTjx¿df dflyb]lv tnlt/ hfFbf tTTjx¿sf] ;lj|motfdf s:tf] 

c;/ kb{5 < PlS6gfO8\; eg]sf] s] xf] < ltlgx¿nfO{ lsg cfw'lgs k]l/of]l8s tflnsfsf] tn 
5'6\ofP/ /flvPsf] 5 < cDn–Iff/ k|ltlj|mofnfO{ lsg lg/fs/0f k|ltlj|mof elgG5 <  
-1+0.5+0.5+1=3_ 

pTt/ M   
cfw'lgs k]l/of]l8s tflnsfsf] u|'k VIIA df dfly b]lv tnlt/ hfFbf tTTjx¿sf] k/df0f'sf] cfsf/ 
a9\b} hfG5, k/df0f'sf] cfsf/ j[b\lw ;Fu} Go'lSno; / Eofn]G;;]nlarsf] b"/L a9\b} tyf 
ltgLx¿larsf] cfsif{0f sd x'Fb} hfG5 . cfsif{0f sd ePsfn] On]S6«f]g lng ;Sg] Ifdtf klg sd 
x'Fb} uO{ ;lj|motf 36\g hfG5 . ctM dflyaf6 tnlt/ hfFbf tTTjx¿sf] ;lj|motf 36\b} hfG5 . 
PlS6gfO8\; M cfw'lgs k]l/of]l8s tflnsfsf] k]l/of]8 g+= 7 sf] u|'k IIIB df kg]{ PlS6lgod / 
k5Lsf yf]/Lod (90) b]lv n/]lG;od (103) ;Ddsf 14 cf]6f tTTjx¿sf] ;d"xnfO{ PlS6gfO8\; 
elgG5 . logLx¿ ;a} f-Ans Olnd]G6 ePsf]n] logLx¿nfO{ k]l/of]l8s tflnsfsf] tnlt/ /flvPsf] 
5 .  
cDnIff/ k|ltlj|mofn] cDn tyf Iff/ b'j}nfO{ k|efjxLg agfP/ t6\:y kbfy{x¿sf] lgdf{0f ub{5, 
To;sf/0f o;nfO{ lg/fs/0f k|ltlj|mof elgG5 . 

-v_= cf}b\of]lus :t/df sfa{g8fOcS;fO8sf] pTkfbg s;/L ul/G5 < n]Vg'xf];\ . Pdf]lgof Uof;sf] 
b'O{cf]6f pkof]ux¿ n]Vg'xf];\ . s] lUn;]/f]n Pp6f cNsf]xn xf] < k'i6L ug'{xf];\ . Pdf]lgof Uof;sf] 
cf}b\of]lus pTkfbg ug]{ ljlwsf] gfd n]Vg'xf];\ . o; ljlwdf Pdf]lgofsf] /fd|f] pTkfbg ug{sf nflu 
ltgcf]6f cTofjZos cj:yfx¿ n]Vg'xf];\ . -1+1+1+1.5=4.5_ 

pTt/ M r'g 9'ª\uf cyf{t\ SoflN;od sfaf]{g]6nfO{ e6\6Ldf /fv]/ pRr tfkj|mddf kf]lnG5, 
clg sfa{g 8fOcS;fO8 Uof;sf] pTkfbg x'G5 . 

CaCO3CaO+CO2 
Pdf]lgof Uof;sf] pkof]u M  

• /f;folgs dn agfpg h:t} M o'l/of, cdf]lgod ;Nkm]6 
• lr:ofpg] sfddf (Refrigeration process) o;sf] k|of]u ul/G5 . 

lUn;]/f]ndf xfO8«f]lS;n (OH) ;d"x /x]sf]n] of] Pp6f cNsf]xn g} xf] . k|f]k]gsf] ltgcf]6f xfO8«f]hgnfO{ 
ltgcf]6f 'OH' n] lj:yfkg u/]kl5 dfq lUn;]/f]n aGg] ub{5 .  
Pdf]lgof Uof;sf] cf}b\of]lus pTkfbg ug]{ ljlwsf] gfd æx]a/ k|f];];Æ xf] . o; ljlwaf6 Pdf]lgof Uof;sf] 
pTkfbg ug{ lgDg cg';f/sf] cj:yf sfod ug'{ kb{5 . 

• sl/a 5000C sf] pRr tfkj|md  
• sl/j 200atm sf] pRr rfk 
• kmnfdnfO{ pTk|]/s tyf df]lnA8]gdnfO{ k|f]df]6/sf] ¿kdf k|of]u . 
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cEof;sf nflu P;Pn;L gd'gf k|Zgx¿ M 
!=-s_= lnlyod / ;f]l8od dWo] s'g a9L ;lj|mo x'G5, lsg < tfk bfos k|ltlj|mof eg]sf] s] xf] < 

/f;folgs k|ltlj|mofsf] b/nfO{ c;/ ug]{ rf/cf]6f sf/s tTTjx¿ n]Vg'xf];\ . -1.5+1+2=4.5_ 
-v_= Pl;6fOlngsf] ;+/rgf ;"q n]Vg'xf];\ . of] ;+t[Kt cyjf c;+t[Kt s:tf] k|sf/sf] xfO8«f]sfa{g xf] < 

lsg < 6«fOxfOl6«s cNsf]xnsf] kl/efiff lbg'xf];\ . o;sf] Pp6f pbfx/0f ;+/rgf ;"q ;lxt 
n]Vg'xf];\ . -0.5+1+0.5+1=3_ 

@=-s_= xfO8«f]hgnfO{ cfw'lgs k]l/of]l8s tflnsfsf] wft'sf] ;d"xdf /flvg'sf] s'g} b'O{ sf/0fx¿ 
n]Vg'xf];\ . ;ª\j|md0f wft' eg]sf] s] xf] < /f;folgs ;dLs/0fsf ltgcf]6f ;Lldttfx¿ n]Vg'xf];\ . 
Psn lj:yfkg k|ltlj|mofsf] Pp6f pbfx/0f lbg'xf];\ . -1+0.5+1.5+1=4_ 

-v_= Pdf]lgof Uof;sf] ltgcf]6f pkof]ux¿ n]Vg'xf];\ . OyfOn cNsf]xnsf] b'O{cf]6f pkof]u  
n]Vg'xf];\ . 8«fO{cfO{; eg]sf] s] xf] < o;sf] pkof]u klg n]Vg'xf];\ . -1.5+1+1=3.5_ 

#=-s_= s=Ans tTTj eg]sf] s] xf] < Pp6f pbfx/0f lbg'xf];\ . kf]6fl;od / SoflN;od k]l/of]l8s 
tflnsfsf] Pp6} lkl/o8df kb{5g\ tfklg SoflN;od eGbf kf]6fl;od a9L ;lj|mo x'gfsf] sf/0f s] 
xf] < NofGyfgfO8\;s] nfO{ elgG5 < -1+1.5+0.5=3.0_ 

-v_= cfuf]lgefpg] oGqx¿df n'ufw'g] ;f]8f / ;Nkm\o'l/s cDn k|of]u ul/G5, lsg < Pdf]lgof Uof;nfO{ 
3f]K6f] kf/]/ /flvPsf] Uof; hf/df hDdf ul/G5, lsg < k|f]k]gsf b'O{cf]6f pkof]ux¿ n]Vg'xf];\ . 
a]s]nfO6 agfpg k|of]u ul/g] /;fogx¿sf] gfd n]Vg'xf];\ .  
-1+1+0.5+1+1=4.5_ 

$=-s_= cfw'lgs k]l/of]l8s lgod n]Vg'xf];\ . cfw'lgs k]l/of]l8s tflnsfdf s'g} Pp6f lkl/o8sf 
tTTjx¿sf] u'0f j|mdzM km/s kb}{ hfG5 . sf/0f lbg'xf];\ . cfw'lgs k]l/of]l8s tflnsfsf] ;d"x 
(IA) sf tTTjx¿nfO{ lsg cNsfnL wft' elgG5 . sfa{g 8fOcS;fO8 Uof;nfO{ lsg v'nf Uof; 
hf/df hDdf ul/G5 . -0.5+1+1+1=3.5_   

-v_= k|of]uzfnfdf sfa{g8fO{ cS;fO8 Uof; agfpg] ljlwsf] ;kmf gfdf+lst lrq sf]g'{xf];\ . xf]df]nf]u; 
z[ª\vnf s] nfO{ elgG5 < Oy/sf] b'O{cf]6f pkof]ux¿ n]Vg'xf];\ . lbOPsf] k|f+ul/s of}lussf] gfd 
n]Vg'xf];\ . -2+0.5+1+0.5=4_ 

 
 H                  H 

 
C==C 
 

H                  H 
%=-s_= c4{wft' eg]sf] s] xf] < cfw'lgs k]l/of]l8s tflnsfsf] s'g ;d"xdf c4{wft'x¿ kb{5g\ < ;]nsf] 

cfwf/df cfu{gsf] kf/df0fljs ;+/rgf sf]g'{xf];\ . o;sf] afXoTtd ljGof;nfO{ s] elgG5 < tn 
lbOPsf] On]S6«f]g ljGof; s'g tTTjsf] xf] < o;sf] Eofn]G; On]S6«f]g slt 5 < pSt tTTjsf] 
Eofn]G;L slt x'G5 <  
1S22S22P63S23P64S23d104P5   -1+1.5+0.5+1=4_ 

-v_= Pdf]lgof Uof; tyf gfO6«Ls cDnlar x'g] /f;folgs k|ltlj|mofsf] ;Gt'lnt ;dLs/0f n]Vg'xf];\ . 
UnfOsnsf] ;+/rgfTds ;"q n]lv of] of}lus ;+t[Kt jf c;Gt[Kt s'g xf] < sf/0f ;lxt n]Vg'xf];\ . 
tn lbOPsf] ;dLs/0f ;Gt'lnt ug'{xf];\ . H2O2+(MnO2)H2O+O2 -1.5+1.5+0.5=3.5_ 

*** 
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PsfO M ^ 

wft'x¿, b}lgs hLjgdf k|of]ux'g] j:t'x¿ / cDn, Iff/, nj0f 

 

!= kf7\o j:t' M 

• kmnfd, cfnd]lgod, tfdf, rfFbLsf wfpx¿ 
• wft'sf ef}lts / /f;folgs u'0f 
• wft'sf] pkof]lutf 
• l;d]G6, sfFr, /]zf, ;]/fldS;, Knfl:6s, ;fa'g l86/h]G6 ls6gfzs cf}iflw /f;folgs dnsf] 

kl/ro agfj6 / k|of]u 
• /f;folgs dn / ls6gfzs cf}iflwsf] cToflws k|of]un] x'g] c;/x¿ 
• /f;folgs k|b'if0f ;d:ofsf] ;dfwfg 
• cDn, Iff/ / nj0fsf] kl/efiff, ef}lts tyf /f;flogs u'0fx¿ Pjd\ pkof]u 
• lg/fs/0f k|ltlj|mof 
• cNsfnL 
• ;"rs kbfy{x¿ 

@= hfGg} kg]{ s'/fx¿ M 
• 3/]n' efF8fs'F8fdf k|of]u ul/g] jf xjfO{hxfh l;Ssf ldl>t wft'x¿ agfpg cfndf]lgod, 

O:kft agfpg kmnfd, ljh'nLsf tf/ agfpg tfdf, l;Ssf agfpg ;'g rfbLsf] k|of]u ul/G5 .  
• k|s[ltdf ldl;P/ /x]sf wft'x¿nfO{ wfp elgG5 .  
• kmnfdsf] wfp x]df6fO6, DofUg]6fO6, cfO/g sfjf]{g]6 / ;]8]/fO8 x'g\ . 
• kmnfdsf] wfp, x]df6fO6nfO{ w'nf] kf/L r'DasLo ljlwåf/f 5'66\ofO e66\Ldf kufn]/ kmnfd 

5'66\ofOG5 . 
• kmnfd 6nsbf/ s}nf] 15000C df kUng] / 25000C df pDng] wft' xf] . 
• kmnfd clS;hg;Fu /f;folgs k|ltlj|mof eO{ km]l/s cS;fO8 aGb5 . 

4Fe+302  2Fe2O3 
• kmnfdnfO{ kfgLsf] jfkm;Fu /f;folgs k|ltlj|mof u/fpFbf km]/f];f] km]l/s cS;fO8 / xfO8«f]hg 

aGb5 . 
3Fe+4H2O   Fe3O4+4H2 

• kmnfd / xfO8«f]Snf]l/s cDn lar /f;folgs k|ltlj|mof ubf{ xfO8«f]hg k|fKt x'G5 . 
Fe+2HCl   FeCl2+H2 

• kmnfd / uGwssf] /f;folgs k|ltlj|mof x'Fbf km]/; ;NkmfO8 aGb5 . 
Fe+S   FeS 

• kmnfdnfO{ cfb{| xfjf jf kfgLdf /fVbf To;df lvof nfUb5 . 
4Fe+3O2+2H2O   2Fe2O3-2H2O 

• kmnfdnfO{ 58, kfOk, tf/, cf}+hf/ efF8fs'F8f, ejg, k'n, 6«s, a; /]n cflb agfpg k|of]u 
ul/G5 . 

• cfndf]lgodsf k|d'v wfpx¿ jS;fO6, km]N;kf/ x'g\ . 
• cfndf]lgod ;]tf] xn'+uf] wft' xf] . of] sl/j 6600C df kUnG5 / sl/j 18000C df pDnG5 . 
• cfndf]lgod / gfO6«f]hgsf] k|ltlj|mof x'Fbf cfndf]lgod gfO6«fO8 aGb5 . 

2Al +N2   2AlN 
• cfndf]lgod / clS;hg k|ltlj|mof u/L cfndf]lgod cS;fO8 agfpF5 . 
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4Al+3O2  2Al2O3 
• cfndf]lgodn] x]nf]hg;Fu /f;folgs k|ltlj|mof u/L cfndf]lgod x]nfO8 agfpF5 . 

2Al+3Cl2  2AlCl3 
• cfndf]lgodn] gfOl6«s cDn / uf9f xfO8«f]Snf]l/s cDn;Fu /f;folgs k|ltlj|mof ub}{g . 
• cfndf]lgodn] uf9f tftf] ;Nkm\o"l/s cDn;Fu k|ltlj|mof u/L ;Nkm/fO8cS;fO8 Uof; lbG5 . 

2Al+6H2SO4  Al2(SO4)3+6H2O+3SO2 
• cfndf]lgodnfO{ /ª agfpg xjfO{hxfh / xn'sf ef8fs'F8fx¿, ljb\o't tf/x¿, l;Ssf / 

ldl>t wft' agfpg k|of]u ul/G5 . 
• k|s[ltdf sk/ kfO/fO6, rfNsf];fO6 jf sk/ UnfG; tfdfsf wfpsf] ¿kdf kfOG5g\ . 
• tfdf /ftf] v}/f] /ªsf] wft' xf] . of] 10830C df kUnG5 / 23500C df pDnG5 . 
• tfdf / cflS;hg lar /f;folgs k|ltlj|mof eO{ sk/ cS;fO8 agfpF5 . 

2Cu+O2  2CuO jf  
4Cu+O2  2Cu2O 

• tfdfn] x]nf]hg;Fu k|ltlj|mof eO{ sk/ x]nfO8 agfOG5 . 
Cu+Cl2  CuCl2 

• tfdfn] tftf] uf9f ;Nkm\o"l/s cDn;Fu /f;folgs k|ltlj|mof ubf{ ;Nkm/ 8fOcS;fO8 agfpFb5 . 
Cu+2H2SO4   CuSO4+2H2O+SO2 

• uf9f gfOl6«s cDn];Fu /f;folgs k|ltlj|mof ubf{ tfdfn] gfO6«f]hg 8fOcS;fO8 agfpF5 .  
Cu+4HNO3   Cu(NO3)+2H2O+2NO2 

• tfdfaf6 tf/, ljb\o'tsf ;fdfgx¿, ef8fs'8f, ldl>t wft', l;Ssf / ls6gfzs cf}iflw 
agfOG5 .  

• rfFbLsf] wfpx¿ ch]{G6fO6 jf l;Ne/ UnfG;, l;Ne/ sk/ UnfG;, xg{ l;Ne/ x'g\ .  
• rfFbLsf] wfpnfO{ w'nf] kf/L ;f]l8od ;fOgfO8;Fu ld;fP/ xfjfsf] k|jfx u/fO e6\6Ldf rfFbL 

k|fKt ul/G5 . 
• of] 6nsbf/ ;]tf] wft' xf] . h'g 9600C df kUnG5 / 19550C df pDnG5 . 
• uGws;Fu /f;folgs k|ltlj|mof u/L l;Ne/ ;NkmfO6 agfpF5 . 

2Ag+S  Ag2S 
• x]nf]hg;Fu ldn]/ x]nfO8 agfpF5 

2Ag+Cl2 2AgCl 
• uf9f ;Nkm\o"l/s cDnsf] /f;folgs k|ltlj|mof eO{ l;Ne/ ;NkmfO8 aG5 . 

2Ag+2H2SO4  AgSO4+2H2O+SO2  
•  rfFbLn] uf9f gfOl6«s cDn;Fu /f;folgs k|ltlj|mof u/fpFbf l;Ne/ gfO6«]6 agfpF5 . 

Ag+2HNO3  AgNO3 +H2O + NO2 
•  ax'd'No efF8fsF'8f l;Ssf / uxgfx¿ kmf]6f]u|fkmL Kn]6, P]gf agfpg rfFbLsf] k|of]u ul/G5 . 
•  ;'g k|s[ltdf z'b\w cj:yfdf kfOG5 . 
•  ;'g rxlsnf], kx]nf] wft' xf] . of] sl/j 10630C df kUnG5 / 26100C df pDnG5 . of] Pp6f 

lgl:j|mo wft' xf] h;nfO{ xfjf / kfgLn] k|efj kfb]{g . 
•  ltg efu xfO8«f]Snf]l/s cDn / Ps efu gfOl6«s cDn ld;fP/ tof/ ul/Psf] 3f]nnfO{ 

PSjf]/]lhof elgG5 . 
•  r'g9'ª\uf / Sn]sf] ld>0fnfO{ 16000C ;Dd ttfpFbf jGg] kbfy{nfO{ l;d]G6 elgG5 h;df lhK;d 

ld;fOPsf] x'G5 . 
•  l;d]G6df jfn'jf / kfgL ld;fP/ agfOPsf] ld>0fnfO{ df]6f{/ (mortar) elgG5 . 
•  l;d]G6df jfn'jf, /f]8f / kfgL ld;fP/ agfOPsf] ld>0fnfO{ sª\lj|m6 (concrete) elgG5 . 
•  k|s[ltdf kfOg] afn'jf jf l;lnsf (SiO2) sfFr pTkfbg ug{sf nflu d'Vo sRrf kbfy{ xf] . 

wft'sf] l;lns]6af6 sfFr agfOG5 .  
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•  l;lnsfnfO{ 16000C df ttfpFbf ag]sf] sfFrnfO{ Sjfh{ Unf; elgG5  . o;af6 ljb\o'tLo 
pks/0f / k|of]uzfnfsf ;fdfu|Lx¿ agfOG5 .  

•  l;lnsf;Fu kf]6fl;od sfaf]{g]6 / SoflN;od sfaf]{g]6 ttfP/ agfPsf] sfFrnfO{ jf6/ Unf; 
elgG5 . o;sf] k|of]u cUgL k|lt/f]ws ;fdfg agfpg'df k|of]u ul/G5 . 

•  50% l;lnsf, 15% ;f]l8od sfjf]{g]6 10% sfFr, 10% SoflN;od sfjf]{g]6 / 25% sfFrsf 
6'j|mfx¿ ldnfP/ agfPsf] sfFrnfO{ ;fwf/0f sfFr elgG5 . o;sf] k|of]u l;;L, em\ofnsf 
lzzfx¿ agfpg ul/G5 .  

•  l;lnsf;Fu kf]6fl;od sfaf]{g]6 / SoflN;od sfaf]{g]6 ttfP/ agfPsf] sfFrnfO{ s8f sfFr 
elgG5 . o;sf] k|of]u pRr tfkj|mddf vKg ;Sg] ;fdu|L agfpg ul/G5 . 

•  kf]6fl;od l;lns]6 / SoflN;od l;lns]6 / jf]l/s cS;fO8 ld;fP/ agfOPsf] sfFrnfO{ jf]/f] 
l;lns]6 Unf; elgG5 . o;af6 k|of]uzfnfdf k|of]u ul/g] ;fdu|L agfOG5 . 

•  l;lnsf;Fu kf]6fl;od sfaf]{g]6 / SoflN;od sfaf]{g]6 ttfP/ agfPsf] sfFrnfO{ n]8lj|m:6n 
Unf; aGb5 . o;af6 n]G;, lk|Hd, ljh'nLsf] lrd cflb agfOG5 .  

•  sfFrdf s]xL of}lus ld;fP/ /ª\uLg of}lusx¿ agfpg ;lsG5 . sf]jfN6 cS;fO8af6 lgnf], 
lgs]n cS;fO8af6 sfnf], Sof8ldod ;NkmfO8 xl/of], EofUgLh 8fO{ cS;fO8af6 j}hgL sk/ 
cS;fO8af6 /ftf], cfO/g cS;fO8af6 kx]nf] jf v}/f], l6g cS;fO8af6 ;]tf] sfFr k|fKt 
x'G5 . 

•  jlnof / tGsg] u'0f ePsf wfuf] h:tf j:t'x¿nfO{ /]zf elgG5 . 
•  k|s[ltdf kfOg] /]zfnfO{ k|fs[lts /]zf elgG5 . h:t} skf;, /]zd, pmg, h'6 l;dn cflb . 
•  dflg;n] agfPsf] /]zfnfO{ s[ltd /]zf elgG5 . of] ;+Zn]lift / k'g?Tkflbt u/L b'O{ k|sf/sf 

x'G5g\ . 
•  skf;df x'g] ;]n'nf]h, sf7 leqsf] kNk k|of]u u/L tof/ ul/Psf] /]zfnfO{ /]of]g elgG5 . 
•  gfOng, kf]ln:6/, Pj|m]lns / cnlkmg h:tf /]zfx¿ ;+Zn]lift /]zfx¿ x'g\ . 
•  sfj{g gfO6«f]hg l;lnsf / clS;hgo'St of}lus ePsf] Ps ljz]if k|sf/sf] df6f]nfO{ ;]/fldS; 

elgG5 . 
•  z'b\w ;]tf] df6f] h;df r'g 9'ª\uffsf] w'nf] DofUg]l;od sfjf]{g]6, cfO/g / DofUg]l;odsf 

cS;fO8x¿ x'G5g\ To;nfO{ sfcf]lng elgG5 . 
•  df]gf]d/x¿sf] >[ª\vnfnfO{ kf]lnd/; elgG5 . df]gf]d/x¿af6 kf]lnd;{ aGg] k|lj|mofnfO{ 

kf]lnd/fOh]zg elgG5 .  
•  Ps k6s s'g} cfsf/df agfO;s]kl5 k'g To;nfO{ csf]{ cfsf/df agfpg ;lsg] ttfpFbf g/d 

/ nrsbf/ x'g] Knfl:6snfO{ ydf]{Knfl:6s elgG5 . h:t} kf]lnlyg, PVC x'g\ .  
•  ttfpFbf g/d gx'g] Pp6f cfsf/df kl/jt{g ul/;s]kl5 k'gM To;nfO{ csf]{ cfsf/df 9fNg 

g;lsg] lsl;dsf] Knfl:6snfO{ ydf]{;]l6ª\u Knfl:6s elgG5 . o;sf] pbfx/0f a]s]nfO6, 
d]nfdfOg / 6]km\nf]g x'g\ . h:t} M ljb\o'tsf l:jr, Knu s's/sf] lj+8 cflb . 

•  Knfl:6s xn'sf, glvOg], gs'lxg] df};d / xfjf kfgLn] klg sd k|efj kfg'{sf ;fy} ljb\o't / 
tf/sf] s'rfns / gk'm6\g] ePsf]n] o;sf] k|of]u a9L ul/G5 .  

•  km\of6L cDnsf] ;f]l8od jf kf]6fl;od nj0fnfO{ ;fa'g elgG5 . h:t} M NaCOOC17H35 . 
•  xfO8«f]sfj{gsf] ;+Zn]lift /;fognfO{ l86/h]G6 elgG5 . 
•  sfj{g, xfO8«f]hg / clS;hgaf6 ag]sf] ;+Zn]lift of}lusnfO{ sfj{lgs ls6gfzs elgG5 . h:t} 

M BHC / DDT, dfnflyof]g, kf/flyof]/ cflb . 
•  vlgh kbfy{af6 ag]sf] ls6gfzsnfO{ csfjf]{lgs ls6gfzs elgG5 . h:t} M nfOd ;Nkm/, 

;fOgfO8x¿ cflb . 
•  df6f]sf] pj{/fzlSt a9fpg k|of]u ul/g] kbfy{nfO{ dn elgG5 .  
•  hgfj/x¿n] pT;h{g u/]sf] dnd'q / hgfj/ Pjd\ lj?jfsf ljleGg efu s'x]/ jf un]/ ag]sf] 

dnnfO{ h}ljs dn elgG5 . 
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•  /f;folgs kbfy{x¿ ldn]/ ag]sf] dnnfO{ /f;folgs dn elgG5 . 
•  gfO6«f]hg, km:kmf]/; / kf]6f;o'St dnnfO{ NPK dn elgG5 . 
•  lj?jfsf] j[b\lwsf nflu k|f]l6g k|f]6f]KnfHd Snf]/f]lkmn agfpg gfO6«f]hg rflxG5 . gfO6«f]hg 

gx'Fbf k'mnx¿ /fd|/L km'Nb}gg\ aLp / kmn ;fgf x'G5g\ . 
•  h/fsf] j[b\lw ug{ kmn kfSg / cGgsf bfgf ljsf; x'g km:kmf]/; rflxG5 . 
•  lj?jfsf] vfgf agfpg kf]6f;Lodn] dbt ub{5 . o;sf] cefjdf kft / 6';f cf]OnfpF5g\ / /f]u 

lg/f]ws Ifdtfdf x|f; cfpF5 . 
•  ljleGg k|sf/sf /f;folgs kbfy{af6 xfd|f] jftfj/0fdf lbg k|ltlbg kb}{ hfg] c;/nfO{ 

/f;folgs k|b'if0f elgG5 . 
•  /f;folgs k|b'if0fsf sf/0fx¿df ls6gfzssf] k|of]u, /f;folgs dn, 3/af6 lg:sg] kmf]x/ 

d}nf / Knfl:6sx¿, oftfoftsf ;fwgx¿ af6 lg:sg] w'Fjf vfb\okbfy{df k|of]u ul/g] ljb\o't\, 
;fa'g tyf l86/h]G6 x'g\ . 

•  cfjZos / ;lx dfqfdf ls6gfzs cf}iflwsf] k|of]u, kmf]xf]/ d}nfsf] plrt Joj:yfkg k'g 
rj|m0f h:tf ljlwx¿ ckgfpFbf /f;folgs k|b'if0fsf] ;d:of ;fdfwfg ug{ ;lsG5 . 

•  kfgLdf ld;fpFbf xfO8«f]hg cfof]g lbg] of}lusnfO{ cDn elgG5 . h:t} M HCl  
•  cDn k|fª\ufl/s ck|fª\ufl/s u/L b'O{ k|sf/sf] x'G5 . ;hLjx¿af6 kfOg] cDnnfO{ k|fª\ufl/s 

cDn / k|of]uzfnfdf agfOg] cDnnfO{ ck|fª\ufl/s cDn elgG5 . 
k|fª\ufl/s  ;fOl6«s cDn ≠ sfutL 
JoflS6s cDn  blx 
6\fO{6l/s cDn   kmnk'mnx¿ 
ck|fª\ufl/s  xfO8«f]Snf]l/s cDn, ;Nkm\o"l/s cDn / gfOl6«s cDn≠k|of]uzfnfdf k|of]u 
ul/g]  

• cDnsf] :jfb cldnf] x'G5 o;n] lgnf] ln6d;nfO{ /ftf] agfpF5 . 
• cDnn] wft';Fu k|ltlj|mof u/L xfO8«f]hg Uof; lbG5 . 

Zn+2HCl ZnCl2+H2  
• cDnn] wft'sf] sfjf]{g]6;Fu /f;folgs k|ltlj|mof u/L sfj{g 8fOcS;fO8 lbG5 . 

MgCO3+H2SO4 MgSO4+H2O+CO2 
• o;sf] k|of]u pb\of]u, k|of]uzfnf, ;f]8f kfgL, sf]sfsf]nfsf ;fy} ljleGg ls6f0f'gfzssf ¿kdf 

ul/G5 . 
• wft'sf] cS;fO8nfO{ Iff/ elgG5 . s]xL Iff/ kfgLdf 3'N5g\ . kfgLdf 3'Ng] Iff/nfO{ cNsfnL 

elgG5 . 
• cDn / Iff/ lar x'g] k|ltlj|mofaf6 nj0f / kfgL aG5 . o;nfO{ lg/fs/0f k|ltlj|mof elgG5 . 

CuO+2HCl CuCl2+H2O 
• Iff/sf] :jfb 6/f]{ x'G5 o;n] /ftf] ln6d;nfO{ lgnf] agfpF5 . 
• cNsfnLn] sfj{g 8fOcS;fO8;Fu /f;folgs k|ltlj|mof u/L sfjf]{g]6 agfpF5 . 

2KOH+CO2 K2CO3+H2O 
• cNsfnLn] Pdf]lgodsf nj0fx¿l;t k|ltlj|mof u/L Pdf]lgof jG5 . 

NaOH+NH4Cl NaCl+H2O+NH3 
• Iff/ ;fa'g, k]k/, df]6f{/, lJnrLª\u kfp8/ agfpg s8f kfgLnfO{ g/d agfpg, k]6df cDnLo 

kg j9]sf] j]nf To;nfO{ sd ug{, Knfl:6s / 8fO agfpg o;sf] k|of]u ul/G5 . 
• w]/} h;f] nj0f lttf] x'G5 t/ ;f]l8od Snf]/fO8 -vfg]g'g_ sf] :jfb g"lgnf] x'G5 . 
• nj0fx¿sf] pDng] ljGb' pRr x'G5 . 
• tTjx¿sf] k|ToIf ldngaf6 klg nj0f jGb5 . 

2Na+Cl2 2NaCl 
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• wft' / cDn lar x'g] k|ltlj|mofaf6 nj0f aG5 . 
Zn+H2SO4 ZnSO4+H2 

• nj0f vfg] sfddf, ;fa'g, Unf;, l86/h]G6 j]lsª\u kfp8/ agfpg, cfuf] lgefpg, 8«fO;]ndf 
On]S6«f]nfO6\;sf ¿kdf / /f;folgs dnsf ¿kdf k|of]u ul/G5 . 

• w]/} k|sf/sf k|fª\ufl/s ;"rs kbfy{x¿nfO{ ldnfO agfOPsf] ;"rs kbfy{nfO{ o'lge;{n ;"rs 
kbfy{ elgG5 . 

#= lj|mofsnfk 

1. tfdfsf] efF8f]df cldnf] jf bxL /fVg'xf];\ . To;sf] ;txdf s] km/s cfpF5 < cjnf]sg u/L 
n]Vg'xf;\ .  

2. xfdLn] k|of]u ug]{ l;Ssf, d"lt{, dlGb/sf] 5fgf] s]s] af6 lgdf{0f ePsf 5g\ < To;sf] ;"rL 
tof/ ug'{xf];\ .  
j|m=;+= wft' k|of]u ul/Psf] s}lkmot 
!= tfdf   
@= cfndf]lgod   
#= kmnfd   

3. l;d]G6sf] k|of]u ul/Psf] :yfgdf uO{ To;sf] k|of]u ug'{ k"j{ l;d]G6;Fu ld;fOg] kbfy{x¿nfO{ 
ld;fO{ s;/L k|of]u ul/G5 cWoog ug'{xf];\ .  
j|m=;+= ld>0f ag]sf] k|of]u s}lkmot 
!= jfn'jf, kfgL / 

l;d]G6 df]6f{/ 
   

@= /f]8f, jfn'jf, kfgL 
/ l;d]G6 

   

4. lzzLdf k|of]u ul/Psf] ljsf]{, s's/sf] lj8df nufOPsf] Knfl:6s, kf]lnlygsf] emf]nf, vfg] 
kfgLdf ljt/0f k|of]u ul/Psf] PVC sf] 6'j|mfnfO{ kfn} kfnf] ttfP/ csf]{ cfsf/ lbg ;lsG5 
;lsb}g k|of]u u/L x]g'{xf];\ / lbOPsf] tflnsf eg'{xf];\ . 
 
j|m=;+= Knfl:6s Knfl:6ssf] 

k|sf/ 
sf/0f s}lkmot 

!= lzlzsf] ljsf]{    
@= Knfl:6ssf] kfOk    
#= s's/sf] la8    
$= Kf]lnlygsf] emf]nf    

5. l/77\f, ;fa'g, sfutL, ;'Gtnf, cfk jf cGo  kmnk'mnsf] ;"rL agfO{ cDn jf Iff/ s] xf] < 
5'6\6ofpg'xf];\ .  

6. ljleGg lj|mlif jfnLdf /;folgs dn / ls6gfzs cf}iflwsf] k|of]uaf6 ePsf a]kmfObfx¿sf] 
;"rL tof/ ug'{xf];\ .  

$= cEof;sf nflu k|Zgx¿ M 
1. cfndf]lgodsf wfpx¿ s]s] x'g\ < 
2. tfdfsf wfpx¿ s]s] x'g\ < 
3. tfdfsf] s'g} b'O{ pkof]u n]Vg'xf];\ . 
4. ch]{G6fO6 wfpaf6 k|fKt ul/g] wft'sf] gfd n]vL ;f] wft' / uf9f gfOl6«s cDn lar x'g] 

/f;folgs k|ltlj|mof n]Vg'xf];\ . 
5. cSjf/]lhof eg]sf] s] xf] < ;'g / cSjf/]lhof lar x'g] ;Gt'lnt ;dLs/0f n]Vg'xf];\ . 
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6. sª\lj|m6 eg]sf] s] xf] < 
7. ;fwf/0f sfFr s;/L agfOG5 < 
8. k|fs[lts /]zf / s[ltd /]zf lar b'O{ leGgtf n]Vg'xf];\ . 
9. ;]/fldS; eg]sf] s] xf] < 
10. ydf]{;]l6ª\u / ydf]{ Knfl:6s lar b'O{cf]6f leGgtf n]Vg'xf];\ . 
11. ;fa'g eg]sf] s] xf] < 
12. sfjf]{lgs / csfjf]{lgs sL6gfzs lar b'O{cf]6f leGgtf n]Vg'xf];\ . 
13. NPK dn eg]sf] s] xf] <  
14. h}ljs / /f;folgs dn lar b'O{cf]6f leGgtf n]Vg'xf];\ .  
15. /f;folgs k|b'if0fsf d'Vo sf/0fx¿ s]s] x'g\ < 
16. /f;folgs k|b'if0fsf ;fdfwfgsf pkfox¿ s]s] x'g\ < 
17. cDn eg]sf] s] xf] < o;sf] s'g} rf/ k|of]ux¿ n]Vg'xf];\ . 
18. cDnn] wft';Fu k|ltlj|mof u/fpFbf s] x'G5 < 
19. ;a} cNsfnL Iff/ x'g\ ;a} Iff/ cNsfnL xf]Ogg\ lsg < 
20. lg/fs/0f k|ltlj|mof eg]sf] s] xf] < 
21. nj0f s] nfO{ elgG5 < o;sf] s'g} rf/cf]6f pkof]ux¿ n]Vg'xf];\ . 
22. o'lge;{n OlG8s]6/ eg]sf] s] xf] < 
23. cDn / Iff/sf] s8fkg s;/L yfxf kfpg ;lsG5 . 

%= P;Pn;L gd'gf k|Zgf]Tt/ 

!= -s_=  cDn eg]sf] s] xf] < o;sf s'g} ltgcf]6f pbfx/0fx¿ lbg'xf];\ . kmnfdsf] k|d'v Ps wfpsf] 
gfd n]lv s8f ;Nkm\o'l/s cDn;Fu /f;folgs k|ltlj|mof u/fpFbf s] x'G5 < /f;folgs 
;dLs/0f n]Vg'xf];\ . -!+!=%+)=%+!=%=$=%_ 

kfgLdf 3'nfpFbf H+ lbg] of}lusnfO{ cDn elgG5 . 
cDnsf pbfx/0fx¿ lgDglnlvt x'g\ M 

(i) gfOl6«s cDn (HNO3) 
(ii) ;Nkm\o"l/s cDn (H2SO4) 
(iii) xfO8«f]Snf]l/s cDn (HCl) 
(iv) kmnfdsf] wfpsf] gfd x]df6fO6 (Fe2O3) xf] .  

kmnfdsf] uf9f H2SO4 ;Fu /f;folgs k|ltlj|mof ubf{ k]ml/s ;Nk]m6, ;Nkm/ 8fOcS;fO8 / kfgL 
aG5 .  

2Fe+6H2SO4 Fe2(SO4)3+3SO2+6H2O  
-v_=  n]8lj|m:6n Unf; s;/L agfOG5 < ydf]{Knfl:6s / ydf];]l6ª\u Knfl:6s lar b'O{ leGgtf 

n]Vg'xf];\ . -!+@=#_ 
• kf]6fl;od sfjf]{g]6 / n]8 cS;fO8nfO{ l;lnsf;Fu ld;fP/ kUng] u/L ttfpFbf Unf;nfO{ 

n]8 lj|m:6n Unf; elgG5 . 
 
ydf]{Knfl:6s / ydf]{;]l6ª\u Knfl:6sdf km/s M 

ydf]{Knfl:6s ydf]{;]l6ª\u Knfl:6s 
• s'g} cfsf/df 9fnL ;s]k5L ttfP/ k'g 

csf]{ cfsf/df n}hfg ;lsG5 . 

• ttfpFbf g/d x'G5 . 

• s'g} cfsf/df 9fnL ;s]kl5 ttfP/ k'g 
csf]{ cfsf/df n}hfg ;lsG5 . 

• ttfpFbf em\g s8f x'G5 . 
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@= -s_= wfp eg]sf] s] xf] < jS;fO6 wfpaf6 k|fKt ug{ ;lsg] wft'sf] gfd n]lv ;f] wft' / uf9f tftf] 
;Nkm\o"l/s cDn;Fu x'g] k|ltlj|mofsf] nflu /f;folgs ;dLs/0f n]Vg'xf];\ .
 (1+0.5+2=3.5) 

wfp eg]sf] o:tf] vlgh xf] h;af6 kmfObf x'g] u/L wft' k|fKt ug{ ;lsG5 . 
aS;fO6af6 cfndf]lgod (Al) k|fKt x'G5 .  
cfndf]lgodn] uf9f H2SO4 ;Fu /f;folgs k|ltlj|mof ubf{  
2Al+6H2SO4 Al2(SO4)3+6H2O+3SO2 

-v_=  sª\lj|m6 s]nfO{ elgG5 < k|fs[lts /]zf sf s'g} b'O{ pbfx/0f lbg'xf];\ . gfO6«f]hgsf] sdL ePdf 
lj?jfdf s] x'G5 < lg/fs/0f k|ltlj|mof eg]sf] s] xf] <  1+1+1+1=4 

• l;d]G6 jfn'jf, /f]8f / kfgL ld;fP/ agfOPsf] ld>0fnfO{ sª\lj|m6 elgG5 . 
k|fs[lts /]zfsf pbfx/0fx¿ M 

!– skf; 
@– /]zd 

gfO6«f]hg sdL x'Fbf km'n /fd|/L km'Nb}gg\ . aLp / kmn ;fgf x'G5g\ . 
cDn / Iff/ lar x'g] k|ltlj|mofnfO{ lg/fs/0f k|ltlj|mof elgG5 . 

#= sk/ kfO/fO6 wfpaf6 k|fKt ug{ ;lsg] wft'sf] gfd n]vL To; wft'nfO{ uf9f gfOl6«s cDn;Fu 
k|ltlj|mof ubf{ x'g] /f;folgs ;dLs/0f n]Vg'xf];\ . ;a} cNsfnL Iff/ x'g t/ ;a} Iff/ cNsfnL 
xf]Ogg\ lsg < (0.5+2+1=3.5) 
sk/ kfO/fO6af6 tfdf k|fKt x'G5, tfdfn] uf9f gfOl6«s cDn;Fu /f;folgs k|ltlj|mof ubf{ M 
  Cu+4HNO3 Cu(NO3)2+2H2O+2NO2 
;a} Iff/ kfgLdf 3'Nb}gg\ kfgL 3'nglzn Iff/nfO{ cNsfnL elgG5 t;y{ ;a} Iff/ cNsfnL 
xf]Ogg\ t/ ;a} cNsfnL Iff/ x'g\ . 

-v_= s8f sfFr s;/L agfOG5 < sfj{lgs ls6gfzs eg]sf] s] xf] < /f;folgs k|b'if0f sf s'g} b'O{ 
sf/0f n]Vg'xf];\ . 1+1+2=4 
•  l;lnsf;Fu kf]6fl;od sfaf]{g]6 / SofnlN;od sfaf]{g]6 ld;fP/ kUng] u/L ttfP/ l;lns]6sf] 

ld>0faf6 agfOPsf] sfFrnfO{ s8f sfFr elgG5 . 
sfj{g, xfO8«f]hg / clS;hgaf6 ag]sf] ;Zn]lift of}lusnfO{ sfj{lgs ls6gfzs elgG5 . 
/f;folgs k|b"if0fsf] b'O{cf]6f sf/0fx¿ lgDglnlvt 5g\ M  

o ls6gfzs / /f;folgs dnsf] a9L k|of]u 
o snsf/vfgfaf6 lg:sg] /;fogx¿ 

$= -s_=  ch]{G6fO6 wfpaf6 k|fKt ug{ ;lsg] wft' s] xf] < o; wft'nfO{ uf9f ;Nkm\o"l/s cDn;Fu 
/f;folgs k|ltlj|mof u/fpFbf x'g] /f;folgs ;dLs/0f n]Vg'xf];\ . b'O{cf]6f of}lusnfO{ 
o'lge;{n OlG8s]6/df /fVbf PH dfg 3 / 9 b]vfof] eg] tL of}lusx¿ cDn jf Iff/ s]s] 
x'g\ < tL b'j} of}lusnfO{ ld;fpFbf jGg] of}lus s:tf] x'G5 < (0.5+2+1+1=4.5) 
ch]{G6fO6af6 rfFbL (Ag) k|fKt ug{ ;lsG5 . rfFbLn] uf9f ;Nkm\o'l/s cDn;Fu /f;folgs 
k|ltlj|mof ubf{ M 

2Ag+2H2SO4 Ag2SO4+2H2O+SO2 

PH3 x'g] cDn 
PH9 x'g] Iff/ 
tL b'O{ of}lusx¿lar /f;folgs k|ltlj|mof x'Fbf clDno nj0f aG5 . 

-v_=  ;]/fldS; eg]sf] s] xf] < Knfl:6ssf] k|of]u a9\g'sf b'O{ sf/0f n]Vg'xf];\ . DDT sf] k'/f 
¿k n]Vg'xf];\ .  (1+1+1=3) 
sfj{g, gfO6«f]hg l;lnsf / clS;hg o'St of}lus ePsf] Ps ljz]if k|sf/sf] df6f]nfO{ 
;]/fldS; elgG5 . 
Knfl:6ssf k|of]u a9\g'sf b'O{cf]6f sf/0fx¿ lgDg lnlvt\ 5g\ M  
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!= xn'sf / lvof gnfUg] x'G5 . 
@= ljb\o't / tfksf] s'rfns x'G5 . 
DDT sf] k'/f ¿k 8fOSnf]/f] 8fOlkmgfOn 6«fOSnf]/f] Oy]g xf] . 

%=-s_= ;"g k|s[ltdf s:tf] cj:yfdf kfOG5, lsg < cSjf/]hLof eg]sf] s] xf] < cDnsf] s'g} b'O{ k|of]u 
n]Vg'xf];\ . cDnn] wft'sf] sfjf]{g]6;Fu /f;folgs k|ltlj|mof ubf{ x'g] /f;folgs ;dLs/0f 
n]Vg'xf];\ . -!=%+!+@=$=%_ 
;'g k|s[ltdf z'b\w cj:yfdf kfOG5 . lsgeg] of] Pp6f lglij|mo wft' xf] / o;df xfjf / kfgLn] 
o;df k|efj kfb]{g . 
ltg efu xfO8«f]Snf]l/s cDn / Ps efu gfOl6«s cDn ld;fP/ tof/ ul/Psf] 3f]nnfO{ 
PSjf/]hLof elgG5 .  
cDnsf] k|of]u M 

o pb\of]u, k|of]uzfnfdf ul/G5 . 
o ;f]8fkfgL, sf]sfsf]nfsf] lgdf{0fsf nflu ul/G5 . 

cDnn] wft'sf] sfjf]{g]6;Fu /f;folgs k|ltlj|mof ubf{ M 
MgCO3+H2SO4 Mg2SO4+H2O+CO2 

-v_= df]6f{/ s] nfO{ elgG5 < /]of]g eg]sf] s] xf] < km:kmf]/;n] lj?jfnfO{ k'¥ofpg] kmfObf n]Vg'xf];\ . -
!+!+!=#_ 
l;d]G6df jfn'jf / kfgL ld;fP/ agfOPsf] ld>0fnfO{ df]6f{/ (mortar) elgG5 . 
skf;df x'g] ;]n'nf]h, sf7 leqsf] kNk k|of]u u/L tof/ ul/Psf] /]zfnfO{ /]of]g elgG5 . 
kmf]:kmf]/;n] h/f j[b\lw u/fpF5 / cGgsf bfgf j[b\lw x'G5 .  

^= kmnfdsf s'g} b'O{ wfpsf] gfd n]Vg'xf];\ . kmnfd / xfO8«f]Snf]l/s cDn lar x'g] /f;folgs 
;Gt'lnt k|ltlj|mofnfO{ ;dLs/0faf6 b]vfpg'xf];\ . o'lge;{n OlG8s]6/ eg]sf] s] xf] < cNsfnL eg]sf] s] 
xf] < -!+!+!+!=$_ 
kmnfdsf wfpx¿ lgDglnlvt x'g\ M 

!= x]df6fO6 
@= DofUg]6fO6 
kmnfdn] HCl ;Fu /f;folgs k|ltlj|mof ubf{ M 
Fe+2HClFeCl2+H2 

w]/} k|sf/sf k|fª\ufl/s ;"rs kbfy{x¿nfO{ ldnfO agfOPsf] ;"rs kbfy{nfO{ o'lge;{n OlG8s]6/ 
elgG5 .  
kfgLdf w'ngzLn Iff/nfO{ cNsfnL elgG5 . 

-v_= l;d]G6df lhK;d lsg ld;fOG5 < Knfl:6s eg]sf] s] xf] < BHC / DDT k'/f ¿k n]Vg'xf];\ .  
(1+1+0.5+1=3.5) 
l;d]G6sf] hDg] cjlw a9fpg lhK;d ld;fOG5 .  
dflg;n] agfOPsf] s[ltd kf]lnd;{nfO{ Knfl:6s elgG5 . 
BHC sf] k'/f ¿k j]lGhg x]S;fSnf]/fO8 / DDT sf] k'/f ¿k 8fOSnf]/f] 8fOlkmgfOn 6«fOSnf]/f] 
Oy]g xf] . 

&=-s_=  cNdf]lgodsf b'O{ k|d'v wfpsf] gfd n]Vg'xf];\ . cfndf]lgod n] Snf]l/g;Fu ug]{ /f;folgs 
k|ltlj|mofsf] ;dLs/0f n]Vg'xf];\ . k|fª\ufl/s cDn eg]sf] s] xf] < pbfx/0f ;lxt 
n]Vg'xf];\ . -!+@+!=%=$=%_ 

cNdf]lgodsf b'O{ k|d'v wfpx¿ lgDglnlvt x'g\ M 
!= jS;fO6 
@= km]N;kf/ 
cfndf]lgodn] Snf]l/g;Fu k|ltlj|mof ubf{ M 

2Al+3Cl2 2AlCl3 
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hLj hGt' jf jg:kltaf6 kfO{g] cDnnfO{ k|fª\ufl/s cDn elgG5 . h:t} M sfutL–;fOl6«s 
cDn . 

-v_= ;fwf/0f sfFr s;/L agfOG5 < ;fa'g eg]sf] s] xf] < NPK dn s] nfO{ elgG5 <  
-1+1+1=3_ 
%)% l;lnsf, !%% ;f]l8od sfjf]{g]6, 10% SoflN;od sfjf]{g]6 / 25% sfFrsf 6'j|mfx¿ 
ldnfP/ ;fwf/0f sfFr agfOG5 .  
km\ofl6 cDnsf] ;f]l8od jf kf]6fl;od nj0fnfO{ ;fa'g elgG5 .  
gfO6«f]hg, km:kmf]/; / kf]6f;o'St dnnfO{ NPK dn elgG5 . 

*=-s_=   tfdfsf k|d'v b'O{ wfpx¿ s]s] x'g\ < tfdf / uf9f gfOl6«s cDn;Fu /f;folgs k|ltlj|mof 
ubf{ x'g] /f;folgs ;dLs/0f n]Vg'xf];\ . sfcf]lng eg]sf] s] xf] <  -1+2+1=4_ 

tfdfsf b'O{ wfpx¿ lgDglnlvt x'g\ M 
!= sk/ kfO/fO6 
@= rfNsf];fO6 
tfdfn] uf9f gfOl6«s cDn;Fu k|ltlj|mof ubf{ M 
Cu+4HNO3 Cu(NO3)2+2H2O+2NO2  
z'b\w ;]tf] df6f] h;df r'g 9'ª\uf DofUg]l;od sfjf]{g]6 cfO/g / DofUg]l;odsf cS;fO8x¿ 
x'G5g\ . To;nfO{ sfcf]lng elgG5 . 

-v_= ;+Zn]lift /]zf eg]sf] s] xf] < b'O{ pbfx/0f n]Vg'xf];\ . /f;folgs k|b'if0f lgoGq0fsf s'g} ltg 
pkfox¿ n]Vg'xf];\ . 1+1+1.5=3.5 
dflg;n] agfPsf] s[ltd /]zfnfO{ ;Zn]lift /]zf elgG5 .  
gfOng / kf]ln:6/ ;+Zn]lift /]zfsf pbfx/0f x'g\ . 
/f;folgs k|b'if0f lgoGq0fsf ltg pkfox¿ lgDglnlvt x'g M  
!= cfjZos / ;lx dfqfdf ls6gfzs cf}iflw / /f;folgs dnsf] k|of]u ug]{ . 
@= kmf]xf]/ d}nfsf] plrt Joj:yfkg . 
#= k'g rj|m0f ljlw ckgfpg] . 

cEof;sf nflu P;Pn;L gd'gf k|Zgx¿ M 
!=   cDn eg]sf] s] xf] < o;sf s'g} ltgcf]6f pbfx/0fx¿ lbg'xf];\ . kmnfdsf] k|d'v Ps wfpsf] gfd 

n]lv s8f ;Nkm\o'l/s cDn;Fu /f;folgs k|ltlj|mof u/fpFbf s] x'G5 < /f;folgs ;dLs/0f 
n]Vg'xf];\ . -!+!=%+)=%+!=%=$=%_ 

@=  wfp eg]sf] s] xf] < jS;fO6 wfpaf6 k|fKt ug{ ;lsg] wft'sf] gfd n]lv ;f] wft' / uf9f tftf] 
;Nkm\o"l/s cDn;Fu x'g] k|ltlj|mofsf] nflu /f;folgs ;dLs/0f n]Vg'xf];\ . (1+0.5+2=3.5) 

#= sk/ kfO/fO6 wfpaf6 k|fKt ug{ ;lsg] wft'sf] gfd n]vL To; wft'nfO{ uf9f gfOl6«s cDn;Fu 
k|ltlj|mof ubf{ x'g] /f;folgs ;dLs/0f n]Vg'xf];\ . ;a} cNsfnL Iff/ x'g t/ ;a} Iff/ cNsfnL 
xf]Ogg\ lsg < (0.5+2+1=3.5) 

$= ;"g k|s[ltdf s:tf] cj:yfdf kfOG5, lsg < cSjf/]hLof eg]sf] s] xf] < cDnsf] s'g} b'O{ k|of]u 
n]Vg'xf];\ . cDnn] wft'sf] sfjf]{g]6;Fu /f;folgs k|ltlj|mof ubf{ x'g] /f;folgs ;dLs/0f 
n]Vg'xf];\ . -!=%+!+@=$=%_ 

%= kmnfdsf s'g} b'O{ wfpsf] gfd n]Vg'xf];\ . kmnfd / xfO8«f]Snf]l/s cDn lar x'g] /f;folgs 
;Gt'lnt k|ltlj|mofnfO{ ;dLs/0faf6 b]vfpg'xf];\ . o'lge;{n OlG8s]6/ eg]sf] s] xf] < cNsfnL 
eg]sf] s] xf] < -!+!+!+!=$_ 

 

*** 
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PsfO M & 

kf7 M efO/;, dfgj /St ;~rf/ k|0ffnL, pTt]hgf / k|ltlj|mof 

 
!= kf7\o j:t' M 

• efO/;sf] k|s[lt, ljz]iftf, k|sf/, agf]6 tyf efO/; hGo /f]ux¿sf] sf/0f, nIf0f tyf 
lgoGq0f . 

• dfgj d'6'sf] agf]6 tyf sfo{, /utsf] agfj6 dxTTj / sfo{, /Stsf]lifsfx¿sf] sfo{, 
sf]lifsfx¿sf] sfo{, /St gnLx¿sf] gfd / sfo{ tyf /Strfk . 

• pTt]hgf / k|ltlj|mofsf] cy{ / dxTTj, :gfo' k|0ffnLsf] ;+lIfKt kl/ro / sfo{, csfDolj|mof, 
u|GyL, xdf]{g 6\oflS;; tyf 6«lkHd . 

 
@= hfGg} kg]{ s'/fx¿ M 
efO/; (Virus) 
!=  k"0f{¿kdf ;hLjx¿sf] sf]ifleq cfl>t /xg], cToGt} ;"Id ;+/rgfnfO{ efO/; elgG5 . efO/; zAb 

Nofl6g efiffsf] e]gd zAbaf6 cfPsf] xf] . e]gdsf] cy{ (poison) xf] .  
@=  efO/; ;DaGwL cWoog ug]{ lj1fgnfO{ efO/f]nf]hL elgG5 . 
#=  efO/;x¿ k"0f{¿kn] cGo hLjx¿dfly cfl>t /xg] x'gfn] logLx¿nfO{ clAnu]6/L Kof/f;fO6 

elgG5 .  
$=  efO/;n] ;hLj / lghL{j b'j}sf u'0f b]vfpF5g\ . o;sf/0f efO/;nfO{ hLljt / lghL{j larsf] 

z[ª\vnf elgG5 . 
%=  efO/;sf] ;fOh efO/;x¿ 25 gfgf]ld6/ b]lv 400 (Oxford science dictionary cg';f/) gfgf]ld6/ 

;Ddsf x'G5g\ . ! gfgf]ld6/=!)–( ld= x'G5 . 
^=  efO/;sf] 6fpsf] jf Go'lSns Pl;8 k|f]l6gsf] vf]nåf/f 3]l/Psf] x'G5 . To;nfO{ SofK;'n jf 

SoflK;8 elgG5 . of] Capsomers af6 ag]sf] x'G5 . 
&=  efO/;sf] juL{s/0f M  

-s_= cf>obftfsf] cfwf/df M 
• hGt' efO/;, h:t} M HIV, Paramyxo Virus 
• jg:klt efO/;, h:t} M TMV (Tobacco Mosaic Virus) 
• AofS6]l/of efO/;, h:t} M Bactriophage 

-v_ Go'lSns Pl;8sf] cfwf/df M 
• DNA efO/;, h:t} M Bacteriophage 
• RNA efO/;, h:t} M Polio virus 

*=  AofS6]l/ofdf cfl>t x'g] efO/;nfO{ AofS6]l/ofkm]h elgG5 . AofS6]l/of]km]hn] AofS6]l/ofnfO{ 
cfj|md0f u/L ltgLx¿sf] Go'lSno/ d]6]l/onnfO{ g:6 ul/lbG5 . 

(=  s'g} k/hLjn] lglZrt cf>obftf (host) sf] s'g} klg lglZrt sf]if, tGt' jf cª\udf dfq cfj|md0f 
ub{5 eg] To;nfO{ cf>obftf ljlzi6tf (Host specific) elgG5 . 

!)=  dflg;sf] z/L/df /f]ulj?b\w n8\gsf nflu ag]sf] ;+oGqnfO{ dfgj k|lt/Iff k|0ffnL elgG5 . 
!!=  efO/;sf ;hLj nIf0fx¿ M 

• efO/;x¿ k|hgg eO{ 7'nf] ;ª\Vofdf j[b\lw x'G5g\ . 
• efO/;df OGhfOd / le6fldg kfO{G5g\ . 
• k|To]s efO/;df cg'jf+lzs u'0f x'G5 . DNA / RNA h:t} cg'jf+lzs kbfy{ kfOG5 . 
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• tfk, k|sfz / /;fog k|lt k|ltlj|mof hgfpF5g\ . 
!@=  efO/;sf lghL{j nIf0fx¿ M 

• efO/;df Zjf;k|Zjf; / cGo ;a} pkforog lj|mof x'Fb}g .  
• efO/;sf] k"0f{sf]if x'Fb}g . h:t} M o;df sf]if lemNnL, ;fO6f]KnfHd / Go'lSno; s]xL x'Fb}g .  
• efO/;n] vfgf vfFb}g . 
• s]xL lsl;dsf efO/;nfO{ dl0fe (Crystal) sf] ¿kdf s}of}+ jif{ ;Dd klg ;'/lIft /fVg ;lsG5 . 

!#=  dflg;df nfUg] s]xL, efO/;hGo /f]ux¿, c;/ ug]{ cª\u, nIf0f, ;g]{ tl/sf / lgoGq0fsf pkfox¿ 
M 
-s_= ;fwf/0f ?3f M 

k|s[lt jf :jefj  M ;fwf/0f jf lglZrt ;dosf] cGt/fndf nflu /xg] . 
nlIft ;d"x  M ;a} pd]/ ;d"xsf dflg;x¿ 
efO/; M /fOgf] efO/; 
c;/ ug]{ cª\u M Zjf; gnLsf] dflyNnf] efu -gfs, d'v_ 
nIf0fx¿  M kftnf] l;ufg aUg], 6fpsf] ef/L x'g], xf5\o' cfpg], ;fdfGo  
    Hj/f] cfpg], cfFvf /l;nf] x'g] cflb . 
;g]{ tl/sf÷dfWod M l;Fufg, y'ssf l56f, xfjf, /f]lu;Fusf] k|ToIf ;Dks{af6 cflb . 
lgoGq0fsf pkfox¿  M XfF5\o' ubf{ ?dfnsf] k|of]u ug]{, l;ufg tyf y'ssf l56fnfO{  
  k}mlng glbg], cf/fd ug]{, lr;f]af6 aRg],/f]uLsf] k|ToIf ;Dks{df  
   ghfg] cflb . 

-v_= xfF8] M 
k|s[lt jf :jefj  M lk8fbfoL ;fy} k'?ifdf gk'+;skgf x'g ;S5 . 
nlIft ;d"x  M h'g;'s} pd]/ ;d"xsf JolSt, ljz]if u/L s]6fs]6L 
efO/; M kf/fldShf] efO/; 
c;/ ug]{ cª\u M Zjf; gnL, ¥ofn u|GyL / k'?if c08sf]if 
nIf0fx¿  M Hj/f] 36a9 x'g], sfgd'gL cf;fWo b'Vg] 8Nnf] lg:sg', ;fy}  
   k'?if c08sf]if ;'lgg] . 
lgoGq0fsf pkfox¿  M aRrfnfO{ gf} dlxgfsf] pd]/df bfb'/f lj?b\wsf] vf]k lbg] . 

-u_= bfb'/f M 
k|s[lt jf :jefj  M slxn] sflxF 3fts x'g ;S5 . 
nlIft ;d"x  M ljz]ift % jif{d'lgsf s]6fs]6Lx¿ 
efO/; M kf/fldShf] efO/; 
c;/ ug]{ cª\u M d'v, Zjf; gnL, cfGb|f / 5fnf . 
nIf0fx¿  M pRr Hj/f] cfpg], cfFvf /;fpg], 3fddf x]bf{ cfFvf ltld{/fpg],  
   3fF6L b'Vg] vf]sL nfUg] cflb . 
;g]{ tl/sf÷dfWod M l;+ufg, vf]Sbf, y'Sbf xfjfdf k}mng] y'ssf] l56faf6 cflb . 
lgoGq0fsf pkfox¿  M aRrfnfO{ gf} dlxgfsf] pd]/df bfb'/f lj?b\wsf] vf]k lbg] . 

 
-3_= kf]lnof] M 

k|s[lt jf :jefj  M k|fo kIf3ft u/fpF5 . 
nlIft ;d"x  M ljz]ift % jif{eGbf sd pd]/;d"xsf s]6fs]6L . 
efO/; M kf]lnof] efO/; 
c;/ ug]{ cª\u M 3fF6L, ;'if'Dgf, :gfo'k|0ffnL . 
nIf0fx¿  M pRr Hj/f] cfpg], 3fF6L aª\uofpg g;Sg', df+zk]zL sDhf]/  
   x'g], kIf3ft klg x'g ;Sg] cflb . 
;g]{ tl/sf÷dfWod M /\ofn, l;Fufg / /f]lusf] lbzf  
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lgoGq0fsf pkfox¿ M kfFr jif{d'lgsf afnaflnsfnfO{ kf]lnof]sf] yf]kf v'jfpg] . 
 
-ª_= /]ljh M 

k|s[lt jf :jfefj  M cToGt 3fts, t'?Gt pkrf/ gePdf /f]lusf] d[To' x'g] . 
nlIft ;d"x  M ;a} pd]/ ;d"xsf JolStx¿ 
efO/; M /]lah efO/; 
c;/ ug]{ cª\u M ;'if'Dgf, :gfo' sf]if, ¥ofn u|GyL 
nIf0fx¿  M kfgLb]vL 8/fpg], df+zk];L afpFl8g], cw}o{ x'g], vfgf lgNg  g;Sg] 
;g]{ tl/sf÷dfWod M /]lah /f]u nfu]sf] hgfj/sf] 6f]sfOaf6 ¥ofnaf6 
lgoGq0fsf pkfox¿ M PlG6/]lah vf]k lbg] . 

 
-r_= P8\;M 

k|s[lt jf :jefj  M !)) k|ltzt 3fts÷/f]uLsf] lg;Gb]x d[To' x'G5 
nlIft ;d"x  M ;a} pd]/ ;d"xsf JolStx¿ 
efO/; M Pr=cfO=eL=efO/; 
c;/ ug]{ cª\u M ;]tf] /Stsf]if, dfgj k|lt/Iff k|0ffnL 
nIf0fx¿  M ck|Tofl;t tf}n 36\g], /f]u k|lt/f]w Ifdtf 36\g], ljleGg /f]ux¿sf 
nIf0f b]vfk/L cGTodf d[To' x'g] . 
;g]{ tl/sf÷dfWod M  

• c;'/lIft of}g ;Dks{ ugf{n] 
• ;ª\j|mldt JolStsf] /ut lnFbf jf lbFbf 
• Pr=cfO=eL ;ª\j|mldt dlxnfn] ;Gtfg hGdfpFbf 
• lgd{nLs/0f gul/Psf] ;'O{ k|of]u ugf{n] . 

lgoGq0fsf pkfox¿ M  
• ;'/lIft of}g ;Dks{ ug]{ 
• /ut lnFbf lbFbf kl/If0f u/]/ dfq lng] lbg] ug]{ 
• lgd{nLs/0f ul/Psf ;'O jf gofF ;'O dfq k|of]u ug]{ 
• Pr=cfO=eL=;ª\j|mldt cfdfn] aRrf ghGdfpg] . 

dfgj /St;~rf/ k|0ffnL 
1. z/L/sf ljleGg cª\ux¿df clS;hg, Un'sf]h, kf]ifs tTTjx¿, xdf]{gx¿ k'¥ofpg] tyf z/L/nfO{ 

sfd gnfUg] sfa{g 8fOcS;fO8, o'l/of, o'l/s Pl;8 h:tf j:t'x¿ lgisf;g ug]{ cª\u;Dd 
k'¥ofpgsf] nflu d'6', /ut / /StgnLx¿ ldn]/ ag]sf] k|0ffnLnfO{ /St;~rf/ k|0ffnL elgG5 . 

2. /ut Pp6f t/n ;+of]hL tGt' xf] . of] /StgnLx¿leq aUg] ub{5 . /ut d'Votof KnfHdf -%% 
k|ltzt_ / /Stsf]ifx¿ -$% k|ltzt_ af6 ag]sf] x'G5 . Pp6f :j:y jo:s dflg;sf] zl//df $=% 
ln6/ b]lv & ln6/;Dd /ut x'G5 . 

3. /utdf /x]sf] xNsf kx]nf] kf/bz{s t/n kbfy{nfO{ KnfHdf elgG5 . o;df () k|ltzt kfgL / !) 
k|ltzt k|f]l6g, af];f], nj0f / sfaf]{xfO8«]6 /x]sf] x'G5g\ . 

4. KnfHdfsf d'Vo sfo{x¿ M 
• kf]ifs tTTjnfO{ zl//sf] ljleGg efu;Dd k'¥ofpF5 . 
• /utdf kfgLsf] k|jfx / dfqfnfO{ ;Gt'lnt /fVb5 . 
• OG8f]j|mfOg u|lGyaf6 lg:sg] xdf]{gnfO{ tGt'x¿;Dd k'¥ofpF5 . 
• z/L/nfO{ cgfjZos lgisfl;t kbfy{ ;DalGwt lgisf;g cª\u;Dd k'¥ofpm5 .  

 



78 
 

5. /ftf /Stsf]if -Ol/y|f];fO{6\;_ 
/ª /ftf] x'g'sf] sf/0f M /ftf /Stsf]ifdf kmnfdo'St x]df]Unf]lag kfOG5 . h'g /ftf] x'G5 . 
;ª\Vof  M dflg;sf] Ps 3gldlnld6/ /utdf $% b]lv %) nfv;Dd 
cfsf/ M afOsGs]e  
aGg] 7fpF M /ftf] af]gDof/f] 
hLjg cjwL M sl/j $ dlxgf 
gfl;g] :yfg  M sn]hf] / :KnLg 
sfo{ M clS;hg / sfa{g 8fOcS;fO8sf] kl/jxg . 
sdL ePdf b]vf kg]{ c;/ M /St cNktf /f]u -Plgldof_ nfUg] . 

6. ;]tf] /Stsf]if -No"sf];fO6\;_ 
/ª M /ªlxg 
;ª\Vof  M $))) b]lv !),)))/mm3 
cfsf/ M clgoldt 
aGg] 7fpF M ;]tf] af]gDof/f]  
hLjg cjwL M sl/a !% lbg 
gfl;g] :yfg M ;ª\j|md0f x'g] 7fpF . 
sfo{ M /f]u ;ª\j|md0f ug]{ ls6f0f';Fu n8\5g\ 
 /f]usf] ls6f0f'nfO{ gi6 ug]{ / /f]u nfUgaf6 arfpF5 
 3fpnfO{ lgsf] kfb{5 . 
sdL ePdf M /f]u k|lt/f]ws Ifdtf 36\5 . 

7. Kn]6n]6\; -y|f]Daf];fO6_ M 
/ª M /ª\uxLg 
;ª\Vof  M @–$ nfv/mm3 
cfsf/ M uf]nfsf/, c08fsf/, /8cfsf/ cflb .  
aGg] 7fpF M af]gDof/f] 
hLjg cjlw M @–# lbg 
gfl;g] 7fpF M l:klng 
sfo{  M KnfHdfdf ePsf] kmfOla|gf]h]g gfds k|f]l6g;Fu ldn]/ 3fp 

rf]6k6s nfu]sf] 7fpFdf /ut hDg dbt ub{5 . 
sdL ePdf M 3fp rf]6k6sdf /ut hDb}g . 

8. /utsf sfo{x¿    M kl/jxg, lgoGq0f / ;'/Iff . 
9. dfgj d'6' M 

d'6' zlStzfnL sfl8{ofs df+zk];Låf/f ag]sf] cª\u xf] h'g 5ftLleq b'O{ kmf]S;f]sf] lardf 
/x]sf] x'G5 / o;nfO{ aflx/af6 k]l/sfl8{od gfd kftnf] lemNnLn] 9fs]sf] x'G5 . 
d'6'df rf/cf]6f sf]7fx¿ x'G5g\ . tLx'g\  
bfofF cl/sn  bfofF e]lG6«sn   afFof cl/sn 
afFof e]lG6«sn   
d'6'df rf/cf]6f eNex¿ x'G5g\ M 
• 6«fO{sl:k8 eNe 
• afOsl:k8 eNe 
• kNdf]lgs eNe  
• Pcf]l6{s eNe 

10. d'6'nfO{ aflx/L tk{maf6 9fs]sf] k]l/sfl8{od lemlNnleq el/Psf] t/n emf]nnfO{ k]l/sfl8{on km\n'8 
elgG5 . o;n] d'6'nfO{ 3if{0f, rf]6 / wSsfaf6 arfpF5 ;fy} /ut kDk ug{ dbt ub{5 . 
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11. /StgnLx¿ ltg k|sf/sf x'G5g\ M 
• wdgL M z'b\w /ut d'6'af6 cGo cª\u;Dd k'¥ofpg] . o;sf] leqf afSnf] x'G5 / o;df 

/utsf] rfk a9L x'G5 . 
• lz/f M cGo cª\uaf6 d'6';Dd cz'b\w /ut af]S5 . o;sf] leqf 3dgLeGbf kftnf] x'G5 . 
• sf]lzsf M ;–;fgf 3dgL / lz/fnfO{ hfnLsf] ¿kdf hf]8\g] u5{ .  

12. kNdf]g/L wdgLn] cz'b\w /ut bfofF e]lG6«snaf6 kmf]S;f];Dd nU5 / kNdf]g/L lz/fn] z'b\w /ut 
kmf]S;f]af6 d'6';Dd NofpF5 . 

13. l;:6lds ;~rf/ M d'6' / kmf]S;f]lar x'g] /St;~rf/afx]s d'6' / z/L/sf ljleGg cª\ux¿lar x'g] 
;~rf/nfO{ l;:6lds ;~rf/ elgG5 . 

14. kNdf]g/L ;~rf/ M d'6' / kmf]S;f]lar x'g] ;~rf/nfO{ kNdf]g/L ;~rf/ elgG5 . 
15. /utn] /Stglnsf leqfx¿df kfg]{ rfknfO{ /Strfk elgG5 . of] l;:6f]lns / 8fo:6f]lns u/L b'O{ 

k|sf/sf] x'G5 / o;nfO{ l:kmUdf]Dofgf]ld6/ k|of]u u/L gfKg] ul/G5 . 
pTk|]/0ff / k|ltlj|mof M 
1. jftfj/0fdf x'g] kl/jt{gn] ubf{ hgfj/ / lj?jfdf kg]{ k|efjnfO{ pTt]hgf elgG5 . pTt]hgfn] ubf{ 

dflg; nufot hgfj/ / lj?jfx¿n] rfn b]vfpF5g\, To;nfO{ k|ltlj|mof elgG5 . h:t} M nfdv'6\6] 
eufpg] w'k afNbf, w'kn] nfdv'6\6]df kg]{ k|efj pTk|]/0ff xf] eg] w'k afn]sf] 7fpFaf6 nfdv'6\6] 6f9f 
efUg' k|ltlj|mof xf] . 

2. h'g k|0ffnLn] z/L/ leq ;+b]z Ps 7fpFaf6 csf]{ 7fpFdf ;+jxg ub{5 / zf/Ll/s lj|mofsnfknfO{ 
lgoGq0f ub{5, To;nfO{ :gfo' k|0ffnL elgG5 . o; cGtu{t dl:tis, ;'if'Dgf tyf :gfo' tGt'x¿ 
kb{5g\ .  

3. -s_ :gfo' k|0ffnLn] z/L/sf] ljleGg cª\ux¿sf lj|mofsnfksf] ;~rfng / lgoGq0f ub{5 / xfd|f] 
jl/kl/ ePsf] kl/jt{gaf6 klg cjut u/fpFb5 . 

4. dl:tis :gfo'k|0ffnLsf] ;a}eGbf 7'nf] efu xf] . of] g/d :gfo' tGt'x¿af6 ag]sf] x'G5 / vKk/sf] 
xf8leq ;'/lIft /x]sf] x'G5 . dl:tisnfO{ ltg efudf ljefhg ul/Psf] 5 . tL x'g\ M 

7'nf] dl:tis (Cerebrum) ;fgf] dl:tis (Cerebellum)    
d]8'nf cAn]ª\u]6f (Medulla oblongata)  
5. dl:tisnfO{ 9fSg] ltg lemNnLx¿ 8'/f Dof6/, P/fSGjfO8 / kfodf6/ x'g\ .  
6. P/fSGjfO8 / kfoDkf6/ lemNnLlar kfOg] t/n kbfy{sf] gfd ;}/]j|f]:kfOgn km\n'8 (Cerebrospiral 

fluid) xf] . o;sf] sfd dl:tis / 9f8leqsf] ;'if'DgfnfO{ ;fwf/0f rf]6 k6saf6 arfpg' xf] . 
7.  7'nf] dl:tis M of] dl:tissf] w]/} 7'nf] efu xf] . of] bfofF jfofF u/L b'O{ v08df ljeflht x'G5 . 

o;n] z/L/sf ljleGg lj|mofsnfkx¿ h:t} M rfn, b[Zo, >j0f, larf/, sNkgf, ;Demgf cflb 
1fg]lGb|osf] lgoGq0f ub{5 . o;} u/L o;n] ljt]sf 36gfx¿ sf] ;"rgfnfO{ ;l~rt u/]/ /fVb5 . 

8. ;fgf] dl:tis M of] dl:tissf] csf]{ k|d'v efu xf] . of] 7'nf] dl:tissf] d'lg /x]sf] x'G5 . o;n] 
dl:tis ;Gt'ng sfod /fVg dbt ub{5 / o;n] cfFvf sfg, lha|f], cflb cª\ux¿s]f 
df+zk];Lx¿nfO{ lgoGq0f / ;~rfng ub{5 . 

9.  d]8'nf cAnª\u]6f M of] dl:tissf] k5fl8sf] 7'nf] efu xf] . of] lk/fld8 cfsf/sf] x'G5 . 9f8 
leqsf] ;'if'Dgf oxL af6f] eP/ dl:tisdf k'U5 . o;n] :jf;k|Zjf; lj|mof, d'6'sf] rfn, /St 
;~rfng, lgNg] sfd cflbnfO{ lgoGq0f ub{5 . 

10. ;'if'Dgf 9f8leqaf6 uPsf] Pp6f nfdf] a]ngfsf/ :gfo' tGt' xf] . of] klg km';|f] v/fgL ljb\o't\sf] 
j:t' / ;]tf] j:t'n] ag]sf] x'G5 . o;df ;]tf] j:t' aflx/ / v/fgL ljb\o't\sf] j:t' leqk6\6L /x]sf] 
x'G5 . o;n] z/L/leq x'g] ;a} k|sf/sf pTt]hgf / k|ltlj|mof o;}af6 dl:tisdf / dl:tisaf6 
Okm]S6/df hfg] ub{5 . o;sf] ;fy} of] csfDo lj|mofsf] s]Gb| xf] . 

11. h'g :gfo'n] r]tgf, 1fg]lGb|ox¿ -k|fks_af6 dl:tis jf ;'ifDgf lt/ n}hfg] ub{5, To;nfO{ ;]G;/L 
:gfo' elgG5 . h:t} M >j0f :gfo', clK6sn :gfo' cflb . 
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 h'g :gfo' tGt'x¿n] dl:tis jf ;'if'Dgfaf6 ;"rgf -lgb]{zg_ z/L/sf ljleGg cª\ux¿ -Okm]S6/_ df 
k'¥ofpg] ub{5, o;nfO{ df]6/ :gfo' elgG5 . 

12. 9f8 leq ;'if'Dgfsf] glhs} km';|f] j:t'n] ag]sf ;–;fgf :gfo' tGt'sf ;d"xnfO{ Uofª\lnPg 
(Ganglion) elgG5 . logLx¿n] ;'if'Dgf / dl:tis;Fu ;Dks{ /fVb5g\ . 

13. xfd|f] z/L/sf] s'g} cª\u crfgs s'g} j:t';Fu 5'Fbf o;af6 zL3| k|ltlj|mof pTkGg x'g' nfO{ csfDo 
lj|mof elgG5 . pbfx/0fsf nflu cfFvf leq s]xL j:t' k:g nfUof] eg] PSsf;L cfFvf lrlDng', 
cs:dft n8\bf Ttsfn} e'O{Fdf xftn] 6]Sg' cflb . 

14. csfDo lj|mof x'Fbf pTt]hgf jf ;Gb]z :gfo' (Interneurone) k|0ffnLsf] Ps lglZrt af6f] eP/ 
;~rf/ x'G5 . pJ|M af6f]nfO{ g} l/km\n]S; cfs{ (Reflex arc) elgG5 . 

 l/km\n]S; cfs{df ;dfj]z ePsf efux¿ M 
 k|fks  ;]G;/L :gfo'  larsf] :gfo'  df]6/ :gfo'   Okm\]S6/ 
15. csfDolj|mof (Reflex action) ;'if'Dgf (Spiral cord) n] ;~rfng ub{5 . 
16. gfª\uf] v'6\6fn] ylDkgdf 6]Sbf 5fnfdf ePsf :gfo'n] To;af6 x'g] rf]6 k|fKt ub{5 . of] rf]6sf] 

va/ ;]G;/L :gfo'n] ;'if'Dgfdf k'¥ofpF5 . ;''if'Dgfaf6 df]6/ ge{dfkm{t df+zk]zLdf ;+j]bgf k'Ubf 
df+zk]zL v'lDrG5 / uf]8f prflnG5 .  

17. sf]ifx¿sf] ;d"x h;n] cfjZos /;x¿ lgsfNg] (Secretion) ug{ dbt ub{5, To;nfO{ u|GyL 
elgG5 . of] b'O{ k|sf/sf] x'G5 . 

 PShf]j|mfOg (Exoerine)   OG8f]j|mfOg (Endocrine) 
18. gnL (Tubes) ePsf u|GyLx¿nfO{ PShf]j|mfOg u|GyL elgG5 . o;n] /; h'g 7fpFdf pTkfbg u5{, 

ToxL 7fpFdf dfq sfo{ ub{5 .  
 gnL gePsf u|GyLx¿nfO{ OG8f]j|mfOg u|GyL elgG5 . o;sf] /; Ps 7fpFdf pTkfbg x'G5 / csf]{ 

7fpFdf uP/ sfo{ ub{5 . o; u|GyLaf6 lg:sg] /; l;w} /utdf uP/ ldl;G5 . 
19. xdf]{G; sfj{lgs j:t'x¿sf ;d"x xf], h;n] z/L/sf] ljleGg lj|mofsnfknfO{ lgoGq0f ub{5 / Ps 

7fpFdf pTkfbg eP/ csf]{ 7fpFdf sfo{ ub{5 . OG8f]j|mfOg u|GyLn] xdf]{G; pTkfbg ub{5 . 
 u'0fx¿ M 

• of] Ps 7fpFdf pTkfbg x'G5 / csf]{ 7fpFdf uP/ sfo{ ub{5 . 
• o;sf] cln w]/} jf cln yf]/} dfqf x'g uPsf] v08df z/L/sf] j[b\lw / ljsf;df u8a8L 

x'g hfG5 . 
dxTTjx¿ M 
• o;n] z/L/sf] ljsf; / j[b\lwdf dbt k'¥ofpF5 .  
• o;n] z/L/sf] ljleGg sf]if, tGt' / cª\ux¿sf] lar ;fdGh:o sfod ug{df dbt ub{5 . 

20. xdf]{gn] z/L/sf Pp6f cª\udf pTkfbg x'G5 / z/L/sf] cGo cª\u / cGo u|GyLx¿sf] sfdnfO{ 
pTt]lht ub{5 . cyf{t\ o;sf] sfd z/L/sf] cGo efudf uP/ x'G5 . To;}n] o;nfO{ /f;folgs 
;+jfbbftf elgG5 . pbfx/0fsf nflu j[b\lw xdf]{g lk6o'6/L u|GyLaf6 pTkfbg x'G5 / o;sf] sfo{ 
z/L/sf] cGo efusf] j[b\lwdf dbt k'¥ofpF5 . 

21. dflg;sf] z/L/df u|GyLx¿sf] k|d'v sfd OGhfOd / xdf]{gsf] pTkfbg ug'{ xf] . 
22. s]xL k|d'v OG8f]j|mfOg u|GyLx¿ lk6\o'6/L, yfO¥jfO8, kf/fyfO¥jfO8, cfl8«gn u|lGy x'g\ . 

Kofªlj|mofh / uf]gfP8\; ldl>t u|lGysf pbfx/0f x'g\ . 
23. lk6\o'6/L u|GyL dl:tissf] tnlt/ x'G5 . o;n] j[b\lw xdf]{g / k|]/s xdf]{g sf] pTkfbg ub{5 . o;n] 

zf/Ll/s tyf dfgl;s j[b\lw ug{df dbt ub{5 . o;} u/L o;n] ;]S; xdf]{g pTkfbg ug{df dbt 
ug'{sf] ;fy} cGo u|GyLx¿nfO{ lgoGq0f ub{5 . 

24. yfO/\jfO8 u|GyL Zjf; gnLsf] bfofF afofF kfOG5 . o;n] yfO/f]S;Lg (Thyroxin) xdf]{g pTkfbg 
ub{5 . h;n] pkfkrog (Metabolism) lj|mof ;~rfng ug'{sf] ;fy} zf/Ll/s j[b\lwdf dbt ub{5 . 
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25. kf/fyfO/f]O8 u|GyL yfO/f]O8 u|GyLdfly ;–;fgf rf/cf]6f x'G5g\ . o; u|GyLn] kf/fyfOjfO8 xdf]{g 
pTkfbg ub{5g\ . o;n] z/L/df SoflN;odsf] dfqfnfO{ lgoGq0f ub{5 . 

26. Kofª\lj|mofh cfdfzosf] tn kftsf] cfsf/df kfOG5 . o;n] OG;'lng / OGhfOd xdf]{g pTkfbg 
ub{5 . OG;'nLgn] /utdf ePsf] lrgLsf] dfqfnfO{ lgoGq0f u5{ . 

27. cl8«gn u|GyL d[uf}nfdfly kfOG5 . o;n] cl8«gn xdf]{g pTkfbg ub{5 . o;n] z/L/ leq x'g] 
vt/faf6 z/L/nfO{ ;fdgf ug{sf nflu tof/ /fVb5 . cl8«gflng k|hgg k|0ffnL cª\u x'g\ . 
logLx¿n] PG8«f]h]g / k|f]h]l:6/f]gsf] pTkfbg u5{g\ .  

28. lk6\o'6/L u|GyLaf6 lg:sg] xdf]{gx¿n] c¿ u|GyLx¿sf] lj|mofsnfknfO{ klg lgoGq0f ub{5 . To;}n] 
o;nfO{ gfOs] u|GyL klg elgG5 . 

29. Kofª\lj|mofhn] OGhfOdsf ;fy} xdf]{g -OG;'lng_ klg pTkfbg ub{5, To;}n] o;nfO{ ldl>t uGyL 
elgG5 . 

30. aflx/L pTk|]/saf6 k|efljt eP/ k|ltlj|mof :j¿k hLjx¿n] b]vfpg] rfnnfO{ g} 6\oflS;; elgG5 . 
of] ;sf/fTds jf gsf/fTds x'g ;S5 .  

31. s'g} aflx/L pTk|]/saf6 k|efljt eO{ lj?jfx¿sf] ljleGg efux¿n] b]vfpg] rfnnfO{ 6«lkHd 
elgG5 . of] ;sf/fTds / gsf/fTds x'g ;S5 . 6«lkHd 6\oflS;;sf pTthsx¿ k|sfz, u'?Tj, 
kfgL, /;fog, tfk / :kz{ cflb x'g\ . 

32. kmf]6f] 6\oflS;; M k|sfzn] ubf{ hLjx¿n] b]vfpg] rfnnfO{ kmf]6f] 6\oflS;; elgG5 . 
;sf/fTds M o'lUngf k|sfz ePlt/ kf}8\g' 
gsf/fTds  M u8\of}nf÷;fª\nf c+Wof/f] lt/ hfg'  
s]df]6\oflS;; M /f;folgs kbfy{n] ubf{ hLjx¿n] b]vfpg] rfnnfO{ s]df]6«olS;;   

elgG5 . 
;sf/fTds M sldnf] lrgLtk{m hfg' 
gsf/fTds M nfDv'6\6] w'k afNbf efUg' 

33. -s_ kmf]6f] 6«lkHd M k|sfzn] ubf{ lj?jfsf ljleGg efux¿n] b]vfpg] rfnnfO{ kmf]6f] 6«lkHd   
elgG5 . 

;sf/fTds  M sf08 k|sfzlt/ nlDsg' 
gsf/fTds M  h/f c+Wof/f] lt/ nlDsg' 

-v_= lhof] 6«lkHd M u'?Tj ann] ubf{ lj?jfsf] efux¿ rfndf cfpg'nfO{ lhof]6«lkHd elgG5 . 
;sf/fTds M   h/f df6f]d'lg hfg' 
gsf/fTds M   sf08dfly lt/ hfg' 

-u_ xfO8«f] 6«lkHd M kfgLsf] nflu lj?jfsf] efux¿ rfndf cfpg'nfO{ xfO8«f] 6«lkHd elgG5 . 
;sf/fTds  M lj?jfsf] h/fsf] kfgL lt/sf] rfn 
gsf/fTds  M lj?jfsf] sf08sf] kfgL ljk/Ltsf] rfn 

-3_ lsdf]] 6«lkHd M /f;folgs kbfy{n] ubf{ lj?jfsf] efudf x'g] rfnnfO{ lsdf]] 6«lkHd elgG5 . 
;sf/fTds  M lj?jfsf] h/f dnlt/ 36\g' 
gsf/fTds  M lj?jfsf] 6]lG8n Snf]/f]kmd{af6 ljk/Lt lbzf lt/ a9\g' 

-ª_ ydf]{ 6«lkHd M   tfkn] ubf{ lj?jfsf efux¿n] b]vfpg] rfnnfO{ ydf]{6«lkHd elgG5 . 
;sf/fTds   M 6'lnksf k'mnx¿ lbp;f] v'Ng' . 
gsf/fTds   M 6'lnksf km'nx¿ /ftL aGb x'g' . 

 -r_ lyUdf] 6«lkHd M   :kz{n] ubf{ lj?jfx¿n] b]vfpg] rfnnfO{ lyUdf]6«lkHd elgG5 .  
;sf/fTds   M lj?jfsf] 6]lG8«n cfwf/df a]l/g' . 
gsf/fTds   M 5'Fbf nHhjtLsf] kft v'lDrg' . 
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#= lj|mofsnfkx¿ M 
!= ;Dej eP YOUTUBE vf]Ng'xf];\ / lgDg lel8of]x¿ cjnf]sg ug'{xf];\.  

• Bacteria and viruses-Difference.mp4 
• Introduction to viruses.mp4 
• Top 7 DEADLY VIRUSES WHICH CAN WIPE OUT POPULATION.mp4 
• Human blood circulatory system videos 
• z}lIfs hgzlSt ljsf; s]Gb|åf/f k|sflzt lel8of]x¿ x]g'{xf];\ .  

@= kf7\o k':tsdf ePsf lj|mofsnfkx¿sf] cWoog ug'{xf];\ .  
$= cEof;sf nflu k|Zgx¿ M 
1. efO/; eg]sf] s] xf] < 
2. lsg efO/;nfO{ clAnu]6/L kf/f;fO6 elgG5 . 
3. JofS6]l/of]km]h efO/;sf] lrq ;lxt j0f{g ug'{xf];\ . 
4. efO/;sf # cf]6f ljz]iftfx¿ n]Vg'xf];\ .  
5. Capsid -SoflK;8_ eg]sf] s] xf] < 
6. Go"lSns Pl;8sf] cfwf/df efO/; slt k|sf/sf] x'G5 < 
7. ;fwf/0f ?3f x'gfsf] sf/0f s] xf] < dfgj z/L/sf] s'g efudf o;n] c;/ ub{5 < 
8. xFf8] s:tf] lsl;dsf] /f]u xf] < of] /f]u s;/L ;b{5 < 
9. bfb'/f s'g efO/;n] ubf{ x'G5 < o;n] sxfF cfj|md0f ub{5 < 
10. lgDg /f]u ;fg]{ efO/;sf] gfd n]Vg'xf];\ . 
 -s_= ;fwf/0f ?3f  -v_= xfF8]  -u_= bfb'/f 
11. tn lbPsf nIf0fx¿ ePsf] /f]ux¿sf] gfd n]Vg'xf];\ . 
 -s_= ¥ofn u|GyL ;'lgG5 / b'V5 . Hj/f] 36 a9 x'G5 . 
 -v_= l;Fufg lg/Gt/ cfO/xg' . pRr Hj/f] cfpg' . 
12. bfb'/faf6 aRg] pkfox¿ s]s] x'g\ < 
13. Pr=cfO=eL=efO/; /utsf] dfWodaf6 / ?3fsf] efO/; xfjfsf] dfWodaf6 ;g]{ sf/0f s]s] xf] < 

n]Vg'xf];\ . 
14. /]lah efO/; s;/L ;b{5 < o;n] s'gs'g cª\unfO{ c;/ ub{5 < o;af6 aRg s] ug{' kb{5 < 
15. kf]lnof]sf] lgoGq0f s;/L ul/G5 < 
16. /]lahsf s'g} ltgcf]6f nIf0fx¿ n]Vg'xf];\ .  
17. AIDS sf] k'/f ¿k n]Vg'xf];\ . Ps JolStaf6 csf]{ JolStdf of] s;/L ;b{5 < 
18. lgDg /f]usf] efO/;sf] gfd n]Vg'xf];\ . 
 kf]lnof], /]lah / P8\; 
19. P8\; nfu]sf] dflg;nfO{ Ifo/f]u nfUof] eg] s] x'G5 < 
20. lgDg efO/;n] z/L/sf] s'gs'g cª\udf c;/ ub{5 < n]Vg'xf];\ . 
 kf]lnof] efO/;, /]6«f] efO/; / /]lah efO/; 
21. /ut s]nfO{ elgG5 < /utsf sfo{x¿ n]Vg'xf];\ . 
22. KnfHdf eg]sf] s] xf] < KnfHdfsf] d'Vo sfo{x¿ s]s] x'g\ < 
23. /St sf]ifsf slt k|sf/ x'G5g\ < gfd n]Vg'xf];\ .  
24. /ftf] /St sf]if eg]sf] s] xf] < o;sf] d'Vo sfo{x¿ s]s] x'g\ < 
25. ;]tf] /St sf]if eg]sf] s] xf] < o;sf] d'Vo sfo{x¿ s] s] x'g\ < 
26. Kn]6n]6\; s]nfO{ elgG5 < o;sf] sfd s] xf] < 
27. kmfOla|gf]h]g eg]sf] s] xf] < 
28. RBC, WBC / Platelates aGg] 7fpFx¿ n]Vg'xf];\ .  
29. RBC / WBC df kfOg] km/sx¿ n]Vg'xf];\ . 
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30. Leukemia eg]sf] s] xf] < 
31. /St cNktf eg]sf] s] xf] < 
32. d'6'sf] ;kmf lrq agfO lgDg efusf] gfdfª\sg ug'{xf];\ .  
 afFof cl/sn bfofF cl/sn    afofF elG6«sn bfofF e]lG6«sn  dfO6«n eNa 
33. k]l/sfl8{on km\No'8 eg]sf] s] xf] < o;sf] sfo{ n]Vg'xf];\ .  
34. jfOsl:k8 eNj eg]sf] s] xf] < o;sf] Pp6f sfo{ n]Vg'xf];\ . 
35. sf/0f lbg'xf];\ M 
 -s_= afofF cl/sn eGbf bfofF cl/sn 7'nf] x'G5, lsg < 
 -v_= bfofF e]lG6«sn eGbf afofF e]lG6«sn afSnf] df+zk];L o'St x'G5, lsg < 
36. d'6'sf] w8\sg eg]sf] s] xf] < 
37. km/s n]Vg'xf];\ . M 
 -s_= dflyNnf] e]gfsfdf / tNnf] e]gfsfdf 
 -v_= afOsl:k8 eNe / 6«fOsl:k8 eNa 
 -u_= afofF cl/sn / bfofF cl/sn 
 -3_= kNdf]g/L eNe / 6«fOs:kL8 eNe 
38. k]l/sfl8{od eg]sf] s] xf] < 
39. d'6'sf] bfofF cl/sn / afofF cl/snsf] sfo{ n]Vg'xf];\ . 
40. d'6'sf] bfofF / afofF e]lG6«snsf] sfd s] xf] < 
41. lz/f / wdgLdf # cf]6f km/s n]Vg'xf];\ .  
42. sf/0f lbg'xf];\ M 
-s_= wdgLsf] leqf afSnf] x'G5 o;df eNe x'Fb}g, lsg < 
-v_= wdgLx¿ z/L/sf] leqL efudf x'G5g t/ lz/fx¿ ;txL x'G5g\, lsg < 
43. d'6'af6 kmf]S;f]lt/ /ut n}hfg] /St gnLsf] gfd s] xf] < o;n] z'b\w jf cz'b\w s:tf] k|sf/sf] 

/ut n}hfg] ub{5 . 
44. l;:6lds /St ;~rf/ / kNdf]g/L /St ;~rf/ lar km/s 5'6\ofpg'xf];\ . 
45. Pcf]6f{ / e]g]sfeflar km/s 5'6\ofpg'xf];\ . 
46. x]df]Unf]aLg eg]sf] s] xf] < o;sf] sfo{ n]Vg'xf];\ . 
47. lg/f]uL JolStsf] /Strfk slt x'G5 < 
48. wdgL / s]lzsfx¿df axg] /utsf] j]udf s] km/s x'G5 < n]Vg'xf];\ . 
49. dfgj zl// leq b]lvg] b'O{ y/L /St rfk s'gs'g x'g\ < 
50. dl:tissf] ;kmf lrq agfO ;]/]a|d ;]/]a]nd / d]8'nf cAnªuf6fsf] gfdf+sg ug'{xf];\ . 
51. :gfo' k|0ffnL eg]sf] s] xf] < 
52. ;]/]a|dsf b'O{cf]6f sfo{x¿ n]Vg'xf];\ .  
53. ;]/]a]ndsf b'O{cf]6f sfo{x¿ s]s] x'g\ < 
54. d]8'nf cAnª\u6fsf sfo{x¿ n]Vg'xf];\ . 
55. ;]/]a|f]:kfOgn km\n'8 sxfF x'G5 < o;sf] sfo{ s] xf] < 
56. ;]/]a|d / ;]/]a]nd lar km/s n]Vg'xf];\ .  
57. dl:tisnfO{ ;'/lIft /fVg] ltg txx¿sf] gfd n]Vg'xf];\ .  
58. kfodf6/ / P/fSmGjf]O8Eof6/sf] lardf el/Psf] t/n kbfy{nfO{ s] elgG5 < 
59. :j]lR5s rfnnfO{ ;~rfng ug'{ dl:tissf] s'g efusf] sfd xf] < 
60. ;'if'Dgf eg]sf] s] xf] < o;sf] d'Vo sfo{ n]Vg'xf];\ .  
61. j|m]lgon :gfo' / :kfOgn :gfo' eg]sf s] x'g\ < 
62. Go"/f]g eg]sf] s] xf] < Go"/f]g slt k|sf/sf] x'G5 < 
63. csfDolj|mof eg]sf] s] xf] < dflg;df x'g] csfDo lj|mofsf] ltgcf]6f pbfx/0fx¿ n]Vg'xf];\ .  



84 
 

64. yDalkgn] v'6\6fdf cs:dft\ 3f]Rbf pTkGg x'g] csfDo lj|mofdf pTt]hgfsf] ;~rf/ s;/L x'G5 < 
JofVof ug'{xf];\ .  

65. Uofª\lnof]g eg]sf] s] xf] < o;sf] Pp6f sfo{ n]Vg'xf];\ .  
66. u|GyL eg]sf] s] xf] < u|GyL slt k|sf/sf x'G5g\ < 
67. xdf]{g eg]sf] s] xf] < o;sf] Pp6f pbfx/0f lbg'xf];\ . 
68. OG8f]j|mfOg u|GyL / PShf]j|mfOg u|GyLlar km/s n]Vg'xf];\ . 
69. xdf]{gnfO{ /f;folgs ;Djfb bftf elgG5 lsg < 
70. lk6\o'6/L u|GyLnfO{ df:6/ u|GyL elgG5 lsg < 
71. Odh]{G;L u|GyL s'g u|GyLnfO{ elgG5 < 
72. ldl>t u|GyLsf] gfdn] s'g u|GyLnfO{ lrlgG5 <  
73. lgDg u|GyLx¿n] pTkfbg ug]{ xdf]{gsf] gfd tyf tL xdf]{gx¿n] ug]{ PsPscf]6f sfd n]Vg'xf];\ . 
 -s_ lk6\o"6/L u|GyL  -v_ Pl8«gn u|GyL  -u_ yfOGjfO8 u|GyL 
 -3_ k]lGj|mofh u|GyL  -ª_ kf/fyfOGjfO8 u|GyL -r_ uf]gfP8\; 
74. yfO/f]S;Lg xdf]{gsf] sdL ePdf s] x'G5 < 
75. 6\oflS;; / 6«lkHdsf] kl/efiff pbfx/0f ;lxt n]Vg'xf];\ . 
76. 6\oflS;; slt k|sf/sf x'G5g\ < s'g} b'O{ k|sf/sf] 6\ofS;L;sf] gfd n]Vg'xf];\ .  
77. 6«lkHdsf k|sf/x¿ n]Vg'xf];\ . 
78. s]df]6\oflS;; eg]sf] s] xf] < pbfx/0f lbg'xf];\ . 
79. l:6d'n; / 6\oflS;; 5'6\ofpg'xf];\ . 
 -s_ ;fª\nf] pHofnf] 7fpFaf6 cFWof/f]lt/ hfG5 . 
 -v_ sldnf lrgL eP lt/ hfG5 . 
 -u_ PGy]/f]HjfO8 Doflns Pl;8 tk{m hfG5 . 
80. u8\of}nfnfO{ df6f]dfly /fVbf of] df6f]d'lg hfG5, lsg < 
81. ;sf/fTds xfO8«f]lkHdsf] kl/efiff n]lv Pp6f pbfx/0f lbg'xf];\ . 
82. ;sf/fTds / gsf/fTds kmf]6f] 6\oflS;; af/] pbfx/0f ;lxt :ki6 kfg'{xf];\ . 
83. lbp;f] dfq 6'lnksf] km'n kmlj|mG5, of] s:tf] k|sf/sf] 6«lkHd xf] < 
84. s]df]6«lkHd eg]sf] s] xf] < 
 
gd'gf P;=Pn=;L= k|Zgf]Tt/x¿ M 

!=-s_  g]kfndf P8\;af6 ;ª\j|mldt dflg;x¿sf] ;ª\Vof lbg k|ltlbg a9L/x]sf] 5 . o;sf] d'Vo 
Ps sf/0f, o;sf] /f]syfd ug]{ Ps pkfo / o;af6 /fi6«nfO{ kg]{ Ps c;/ n]Vg'xf];\ . 
?3f nfu]sf] a]nf vf]Sbf jf xfFR5o' ubf{ ?dfnn] gfs / d'v 5f]Kg' k5{, sf/0f lbg'xf];\ .  
-0.5+0.5+0.5+2.0=3.5_ 

pTt/ M P8\; ;ª\j|mldt dflg;x¿sf] ;ª\Vof a9\g'sf] k|d'v sf/0f hg r]tgfsf] cefj xf] .  
o;sf] /f]syfd ug]{ pkfo M hg r]tgfsf] clej[b\lw ug'{ g} xf] .  
o;af6 /fi6«nfO{ kg{] c;/ M hgzlStsf] cefjn] /fi6«sf] ljsf;sf] ultdf dGbL cfpg' xf] . 
?3f nfu]sf] dflg;n] xf5\o"F ubf{ p;sf] gfs / d"vaf6 lg:sg] y's / l;+ufgsf l56fx¿df nfvf}+ 
/fOgf] efO/;x¿ lg:sG5g\ h;n] cGo lg/f]uL dflg;df ?3f ;fg{ ;Sb5 . lg/f]uL dflg;df ?3fsf] 
;ª\j|md0f /f]Sg g} xf5\o"F ubf{ ?dfnn] gfs / d'v 5f]Kg' kb{5 . 
-v_  No's]ldof eg]sf] s] xf] < /utn] xfd|f] z/L/sf] s'g b'O{ k|sf/n] ;'/Iff ub{5 < n]Vg'xf];\ . 

pHofnf] k|sfz kbf{ ;fFª\nf] cFWof/f] s'gflt/ efU5 of] k|lj|mofsf] gfd n]Vg'xf];\ . 
k]l/sfl8{on km\n'8 eg]sf] s] xf] < o;sf] Pp6f sfo{ n]Vg'xf];\ . -0.5+2+0.5+1=4.0_ 

pTt/ M  
dflg;sf] z/L/df ;]tf /Stsf]ifx¿ (WBC) sf] ;ª\Vof cf};t eGbf a9L /lx/x]df nfUg] 
/f]unfO{ No"s]ldof cyjf An8 SofG;/ elgG5 . 
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/utn] xfd|f] z/L/nfO{ lgDg tj/n] ;'/Iff k|bfg ub{5 M 
• /f]usf ls6f0f'x¿ lj?b\w n8]/ . 
• 3fp rf]6 k6s nfu]sf] 7fpFdf /ut hdfP/ . 

pHofnf] k|sfz kbf{ ;fª\nf] cFWof/f] s'gf lt/ efUg' gsf/fTds kmf]6f]6\oflS;; xf] .  
d'6' jl/k/L kfoDof6/ / P/]Sgf]O8 Dof6/sf] lardf /xg] afSnf] t/n kbfy{nfO{ k]l/sfl8{on 
km\n'8 elgG5 . k]l/sfl8{on km\n'8n] em6\sfsf sf/0f d'6'df kg{ ;Sg] rf]6af6 o;sf] ;'/Iff 
ub{5 . 

@=-s_= /]lah efO/; s;/L ;b{5 < o;n] s'gs'g cª\unfO{ c;/ ub{5 < o;af6 aRg s] ug'{kb{5 < 
bfb'/f /f]usf] k|d'v ltgcf]6f nIf0fx¿ n]Vg'xf];\ . -1+1+0.5+1.5=4.0_ 

pTt/ M 
-s_ /]lah nfu]sf] s's'/ jf s'g} hgfj/n] dflg; jf csf]{ hgfj/nfO{ 6f]Sbf To;sf] ¥ofnsf] dfWodaf6 

/]lah efO/; ;g]{ ub{5 . /]lahaf6 aRg /]lah ;ª\j|mldt hgfj/sf] 6f]sfOaf6 aRg' kb{5 .  
bfb"/f /f]usf nIf0fx¿ M 

• pRr Hj/f] cfpg] 
• cfFvf /;fpg], 3fF6L b'Vg], vf]sL nfUg] 
• 3fddf x]bf{ cfFvf ltld{/fpg] 

-v_= kmf]6f]6«lkHd eg]sf] s] xf] < gsf/fTds kmf]6f] 6«lkHdsf] Pp6f pbfx/0f lbg'xf];\ . dfgj d'6'sf] leqL 
agf]6 :ki6 x'g] u/L lrq sf]/L o;sf ljleGg efux¿sf] gfdf+sg ug'{xf];\ . d'6'sf] w8\sg 
eg]sf] s] xf] < -0.5+0.5+2+0.5=3.5_ 

pTt/ M -v_= kmf]6f] 6«lkHd M k|sfzsf] pkl:ylt cyjf cg'kl:yltdf lj?jfsf] s'g} efun] b]vfpg] rfnnfO{ 
kmf]6f]6«lkHd elgG5 . lj?jfsf] h/f k|sfz ePsf] 7fpF eGbf ljk/Lt lbzflt/ cyf{t\ 
df6f]d'lg hfg'nfO{ gsf/fTds kmf]6f] 6«lkHdsf] pbfx/0fsf] ¿kdf lng ;lsG5 .  

 

 
d'6'sf] w8sg M d'6' lg/Gt/ v'lDrg] tyf k}mlng] k|lj|mofnfO{ d'6'sf] w8\sg elgG5 . 

#=-s_= Go'lSns Pl;8sf] cfwf/df efO/; b'O{ k|sf/sf x'G5g\, ltgLx¿ s]s] x'g\ < AofS6]l/of]k]mh 
efO/;sf] d'Vo efux¿ b]vfO ;kmf lrq sf]g'{xf];\ . efO/;nfO{ ;hLj eGgfsf] s'g} b'O{ sf/0fx¿ 
lbg'xf];\ . -1+1.5+1=3.5_ 

pTt/ M 
-s_= Go"lSns Pl;8sf] cfwf/df efO/; b'O{ k|sf/sf x'G5g\ . tL x'g\ M 
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-!_ RNA efO/; 
-@_ DNA efO/; 

 
efO/;nfO{ ;hLj eGg'sf] sf/0fx¿ M 
• o;n] 7'nf] ;ª\Vofdf ;Gtfg j[b\lw ub{5 . 
• efO/;n] j+zf0f'ut u'0fsf] k|;f/0f ub{5 . 

-v_= u|GyL eg]sf] s] xf] < OG8f]j|mfOg / OShf]j|mfOg u|GyLlar b'O{cf]6f km/s b]vfpg'xf];\ . /utsf ltg 
k|d'v sfo{x¿ n]Vg'xf];\ . -0.5+2+1.5=4.0_ 

 
pTt/ M -v_= u|GyL M xdf]{g pTkfbg ug]{ ljz]if k|sf/sf] tGt'nfO{ u|GyL elgG5 .  
OG8f]j|mfOg / PShf]j|mfOg u|GyLlar km/s M 
OShf]j|mfOg OG8f]j|mfOg 
!= o;df gnL x'G5 . 
@= o;n] OGhfOd pTkfbg u5{ . 
#= o;sf] pTkfbgsf] sfo{If]q ghLs} x'G5 . 
h:t} M ¥ofn u|GyL 

!= o;df gnL x'Fb}g . 
@= o;n] xdf]{g pTkfbg u5{ . 
#= o;sf] pTkfbgsf] / sfo{If]q 6f9f x'G5 . 
h:t} M lk6\o"6/L u|GyL 

/utsf sfo{x¿ lgDglnlvt x'g\ M 
!= kl/jxg 
@= lgoGq0f  
#= ;'/Iff 

$=-s_= efO/f]nf]hL eg]sf] s] xf] < efO/;nfO{ lsg hLljt / lghL{j larsf] >+vnf elgG5 < AofS6]l/of] 
k]mh efO/; eg]sf] s] xf] < efO/;df kfOg] b'O{cf]6f le6fldgx¿sf] gfd n]Vg'xf];\ . 
(1+1+0.5+1=3.5) 

pTt/ M 
-s_= efO/f]nf]hL M efO/; ;DaGwL cWoog ul/g] hLj lj1fgsf] pkzfvfnfO{ efO/f]nf]hL elgG5 . 
efO/;n] s]xL nIf0fx¿ ;hLjx¿ s} h:tf] b]vfpFb}5g\ eg] o;sf sltko nIf0fx¿ lghL{jsf] h:tf] klg 
x'G5, To;}n] o;nfO{ ;hLj / lghL{jlarsf] z[ª\vnf elgG5 . 
AofS6]l/of]km]h M AofS6]l/ofsf] sf]ifdf cfj|md0f ug{] efO/;nfO{ AofS6]l/of]km]h elgG5 . 
 
efO/;df kfOg] lj6fdLgx¿ M 

• /fOaf]km\nfljg 
• afof]6Lg 

-v_=  xfd|f] /ut s]s] ldn]/ ag]sf] x'G5 < s'g} rf/cf]6f efusf] gfd n]Vg'xf];\ . xdf]{g eg]sf] s] xf] < 
xdf]{gnfO{ lsg /f;folgs ;+jfbbftf elgG5 < (2+1+1=4) 

pTt/ M-v_= dflg;sf] /ut KnfHdf / /Sts0fx¿ ldn]/ ag]sf] x'G5 M 
xdf]{g M OG8f]j|mfOg u|GyLx¿åf/f pTkflbt ljz]if h}ljs /;fognfO{ xdf]{g elgG5 .  
Pp6f If]qdf pTkflbt xdf]{gn] z/L/sf] csf]{ If]qdf /x]sf sf]if tyf tGt'x¿nfO{ ljz]if sfo{ ;DkGg ug{ 
pTt]lht kfb{5, To;}n] o;nfO{ /f;folgs ;Djfbbftf elgG5 . 
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%=-s_ efO/;sf] Pp6f k|d'v ljz]iftf n]Vg'xf];\ . cf>obftfsf] cfwf/df efO/; slt k|sf/sf] x'G5 < 
ltgLx¿sf] gfd klg n]Vg'xf];\ . xfF8] /f]u s'g efO/;sf] sf/0fn] ;b{5 < /]6«f] efO/;n] ;fg]{ 
/f]usf] gfd s] xf] < (1+0.5+1.5+0.5+0.5=4) 

pTt/ M -s_ M efO/;n] M vf; k|sf/sf] tGt'dfly dfq cfj|md0f ug'{ . 
cf>obftfsf] cfwf/df efO/; ltg k|sf/sf] x'G5 M 
(i) hgfj/ efO/; 
(ii) lj?jf efO/; 
(iii) AofS6]l/of]km]h 

xfF8] /f]u ;fg]{ efO/; M kf/fldShf] 
/]6«f] efO/;n] ;fg]{ /f]u M P8; 

-v_= d]8'nf cAnª\uf6fsf] b'O{cf]6f sfo{x¿ n]Vg'xf];\ . Ps hgf dflg; gfª\uf] v'6\6f lxFl8/x]sf] ;dodf 
crfgs s'g} g/d / lr;f] j:t' s'lNrg k'u]kl5 tl;{P/ plkm|of] < o;/L pkm|Fbf p;sf] z/L/sf s'gs'g 
cª\un] s]s] sfd u/] < o; lj|mofnfO{ s] elgG5 < (1+2+0.5=3.5) 
pTt/ M -v_= d]8'nf cAn]ª\uf6fsf sfo{x¿ M 

• Zjf; k|Zjf;, d'6'sf] w8\sg / csfDolj|mof ;~rfng ug]{ . 
• vfg]s'/f lgNg], jfGtf ug]{, vf]Sg], xfR5o"ug]{ cflbsf] lgoGq0f . 

lxl8/x]sf] ;dodf crfgs lr;f] j:t' s'NrFbf pSt JolStsf] z/L/df lgDgcg';f/sf] ;~rfng 
x'G5 . 
k|fks M 5fnfsf] :gfo'n] ;+j]bgf u|x0f ub{5 . 
;]G;/L :gfo' M k|fksaf6 ;'if'Dgf;Dd va/ n}hfG5 . 
larsf] :gfo' M ;'if'Dgfsf] dflyaf6 tn pTt]hgf NofpFb5 . 
df]6/ :gfo' M ;'iif'Dgfsf] lgb]{zg Okm]S6/;Dd NofpF5 . 
Okm]S6/ M pTt]hgf k|fKt u/L rfndf cfpFb}5 . 
o; lj|mofnfO{ csfDo lj|mof jf k|ltIf]k lj|mof (Reflex action) elgG5 . 

 
cEof;sf nflu P;=Pn=;L=gd'gf k|Zgx¿ M 
!=-s_= efO/f]nf]hL eg]sf] s] xf] < efO/;nfO{ lsg hLljt / lghL{jlarsf] >+vnf elgG5 < AofS6]l/of]k]mh 

eg]sf] s] xf] < efO/;df kfOg] b'O{cf]6f le6fldgx¿sf] gfd n]Vg'xf];\ . -1+1+0.5+1=3.5_ 
-v_= xfd|f] /ut s]s] ldn]/ ag]sf] x'G5 < xdf]{g eg]sf] s] xf] < xdf]{gnfO{ lsg /f;folgs ;+jfbbftf 

elgG5 < -2+1+1=4_ 
@=-s_= cf/=Pg=P=efO/; eg]sf] s] xf] < o;sf b'O{cf]6f pbfx/0f lbg'xf];\ . efO/;nfO{ lghL{j eGg'sf s'g} 

b'O{ sf/0fx¿ n]Vg'xf];\ . TMVsf] k'/f ¿k n]Vg'xf];\ . /fOgf] efO/;n] z/L/sf] s'g k|d'v 
efudf cfj|md0f ub{5 < -0.5+1+1+1+0.5=4.0_ 

-v_= k|To]ssf] Pp6f sfo{ n]Vg'xf];\ .  
• No'sf];fO6 
• /ftf] af]g Dof/f] 
• kmfOla|gf]lhg 
• y|f]Daf];fO6\; 
• x]df]Unf]lag 
• Kn]6n]6\; 
• ;]/]a|f]–:kfOgn km\n'8    -0.5x7=3.5_ 
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#=-s_= P8\;sf] efO/; Ps JolStaf6 csf]{df ;g]{ rf/cf]6f k|d'v tl/sfx¿ n]Vg'xf];\ . HIV sf] k'/f 
gfd n]Vg'xf];\ . HIV P8\;n] u|:t JolStsf] /utdf s'g /Stsf]ifsf] sdL x'G5 < s'g efO/;sf] 
sf/0fn] dflg;df bfb'/f /f]u nfUb5 < -2+0.5+0.5+0.5=3.5_ 

-v_=  ;'ifDgfsf b'O{cf]6f k|d'v sfo{ n]Vg'xf];\ . dl:tissf] rf/}lt/ kfOg] t/n kbfy{sf] gfd s] xf] < 
rfns :gfo' / ;]G;/L :gfo'lar km/s 5'6\ofpg' xf];\ . lk6\o'6/L u|GyL sxfF x'G5 < o;n] pTkfbg 
ug]{ b'O{cf]6f xdf]{gx¿sf] gfd n]Vg'xf];\ . -1+0.5+1+0.5+1=4.0_ 

$=-s_= efO/;sf] Pp6f k|d'v ljz]iftf n]Vg'xf];\ . cf>obftfsf] cfwf/df efO/; slt k|sf/sf] x'G5 < 
ltgLx¿sf] gfd klg n]Vg'xf];\ . xfF8] /f]u s'g efO/;sf] sf/0fn] ;b{5 < /]6«f] efO/;n] ;fg]{ 
/f]usf] gfd s] xf] < -1+0.5+1.5+0.5+0.5=4.0_ 

-v_=  d]8'nf cAnª\u]6fsf b'O{cf]6f sfo{x¿ n]Vg'xf];\ . Pshgf dflg; cFWof/f]df gfFuf] v'6\6fn] 
lxl8/x]sf] ;dodf crfgs s'g} g/d / lr;f] j:t' s'lNrg k'u]kl5 tl;{P/ plkm|of] . To;/L pk|mFbf 
p;sf] z/L/sf] s'gs'g cª\un] s]s] sfd u/] < o; lj|mofnfO{ s] elgG5 < -1+2+0.5=3.5_ 

%=-s_= /]lah efO/; s;/L ;b{5 < o;n] s'gs'g cª\unfO{ c;/ ub{5 < o;af6 aRg s] ug'{ kb{5 < 
bfb'/f /f]usf] k|d'v ltgcf]6f nIf0fx¿ n]Vg'xf];\ . -1+1+0.5+1.5=4.0_ 

-v_= kmf]6f]6«lkHd eg]sf] s] xf] < gsf/fTds kmf]6f] 6«lkHdsf] Pp6f pbfx/0f lbg'xf];\ . dfgj d'6'sf] leqL 
agf}6 b]lvg] u/L lrq sf]/L o;sf ljleGg efux¿sf] gfdf+sg ug'{xf];\ . d'6'sf] w8\sg eg]sf] s] 
xf] < -0.5+0.5+2+0.5=3.5_ 

 
*** 
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PsfO M * 

sf]if ljefhg, d}y'lgs cd}y'lgs k|hgg / ljhf0f'af6 k|hgg x'g] lj?jfx¿ 

!= kf7\o j:t' 

• dfO6f]l;; / ldcf]l;; sf]if ljefhgsf cj:yfx¿ / dxTTj 
• lj?jf / hgfj/df x'g] cd}y'lgs / d}y'lgs k|hggsf k|sf/ 
• cd}y'lgs / d}y'lgs k|hggsf kmfObf 
• plgpF / Rofpsf] hLjg rj|m 
• Rofpsf] dxTTj, a]kmfObf, v]tL ug]{ tl/sf 

@= hfGg] kg]{ s'/fx¿ 
• Eofu'tf, d';f / dflg;sf] sf]ifdf !#, @) / @# hf]8f To:t} Kofh, wfg / pv'df j|mdzM *, !@ 

/ $) hf]8f j|mf]df]hf]d kfOG5 . 
• Pp6f sf]if ljeflht eO{ b'O{ jf ;f] eGbf j9L sf]ifx¿ jGg] lj|mofnfO{ sf]if ljefhg elgG5 . 
• l8Knf]O8 sf]ifdf j|mf]df]hf]dsf] ;ª\Vof dfpsf]ifdf ePsf] j|mf]df]hf]d ;ª\Vof;Fu a/fa/ x'G5 . 
• Pp6f sf]if ljeflht eO{ b'O{cf]6f l8Knf]O8 sf]if aGg] k|lj|mofnfO{ dfO6f]l;; sf]if ljefhg 

elgG5 .  
• sf]if ljefhg k"j{sf] cj:yfnfO{ OG6/km]h elgG5 . 
• dfO6f]l;; sf]if ljefhgdf k|f]km]h, d]6fkm]h, Pgfkm]h / 6]nf]km]h u/L rf/ cj:yfx¿ x'G5g\ . 
• k|f]kmhdf ;]lG6«cf]n ljeflht eO{ ljk/Lt w|'jlt/ hfg], j|mf]df]hf]dx¿ 5f]6f / df]6f x'g], l:k08n 

kmfOj/sf] lgdf{0f x'g ;'¿ x'g] x'G5 . 
• d]6fkm]hdf l:k08n kmfOj/sf] lgdf{0f k'/f eO{ j|mf]df]hf]dx¿ sf]ifsf] dWo efudf cfO{ l:k08n 

kmfOj/;Fu 6fFl;P/ a:g] x'G5 . 
• Pgfkm]hdf j|mf]df]hf]dsf ;]G6«f]d]o/x¿ 5'l6\6O{ b'O{ j|mf]df]l68x¿ cnucnu x'G5g\ / l:kG8n 

kmfOj/sf] v'Drfpn] ubf{ j|mf]dfl68x¿ ljk/Lt w|'j lt/ nfUb5g\ . 
• 6]nf]km]h cj:yfdf ;Gtlt j|mf]df]hf]dx¿ ljk/Lt w|'jdf k'lu;s]sf] x'G5g\ / Go'lSncf]n;, 

Go'lSno/, d]Dj|]g cflb jGb} plx ¿ksf b'O{ ;GttL Go'lSno; aGb5 . o; kl5 ;fO6f]sf]Og]l;; 
eO{ b'O{cf]6f l8Knf]O8 ;Gtlt sf]ifx¿ aG5g\ .  

• dfO6f]l;; sf]if ljefhgn] j[b\lw, cd}y'lgs k|hgg\, j+zf0f'ut l:y/tf d[t sf]ifsf] sfod ug]{ 
k|lt:yfkg ub{5 . 

• Pp6f k|hgg sf]if ljefhg eO{ rf/cf]6f x]Knf]O8 sf]if jGg] k|lj|mofnfO{ ldcf]l;; sf]if ljefhg 
elgG5 . x]Knf]O8 sf]ifdf j|mf]df]hf]dsf] ;ª\Vof dfpsf]ifdf ePsf] j|mf]df]hf]dsf] ;ª\Vofsf] cfwf 
x'G5 . 

• ldcf]l;; sf]if ljefhgaf6 z'j|msL6 / c08 aGg] ub{5 h;df j|mf]df]hf]dsf] ;ª\Vof dft[sf]ifdf 
eGbf cfwf x'G5 . 

• ldcf]l;; sf]if ljefhgnfO{ ldcf]l;; (I) / ldcf]l;; (II) u/L b'O{ efudf ljeflht ul/Psf]  
5 .  

• ldcf]l;; (I) sf] k|f]km]h I nfO{ n]K6f]l6g, hfOuf]l6g, kfrfl6g, l8Knf]l6g / 8fOsfgf]l;; u/L 
kfFr pkefudf afF8LPsf] 5 . 

• n]K6f]l6g cj:yfdf sf]if / Go'lSno;sf] ;fOhdf j[b\lw / ;]lG6«cf]n ljeflht eO{ ljk/Lt w|'j 
lt/ hfG5g\ . 

• hfOuf]l6g cj:yfdf plx k|sf/sf -xf]df]nf]u;_ j|mf]df]hf]dx¿sf] jGb5 . j|mf]df]hf]dx¿sf] hf]8f 
jGg] lj|mofnfO{ l;GofK;L; elgG5 / ag]sf] hf]8fnfO{ ;hftLo hf]8f elgG5 . 
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• kflrl6g cj:yfdf j|mf]dfl68x¿ lrl/o/ 6]6«f8 jGb5 h'g Ps csf{df j]l/Psf] x'G5 . o;df 
j|mf]df]hf]dsf] s]xL efu cfbfgk|bfg x'g] ;'¿jft x'G5 / o; lj|mofnfO{ j|ml;ª\u cf]e/ jf 
cf]e/Noflkª\u elgG5 . 

• l8Knf]l6g cj:yfdf j|ml;ª\u cf]e/ k'/f eO{ j|mf]df]hf]dx¿ hf]8faf6 5'l6\6g tof/L cj:yfdf 
x'G5g\ . b'O{ j|mf]df]hf]dx¿ hf]8\g] ljGb'nfO{ sfoHdf6f (Chiasmata) elgG5 . 

• 8fOsfOg]l;; cj:yfdf j|mf]df]hf]dx¿ Pscsf{af6 6f9f hfg] / SofHdf6f j|mf]df]hf]dsf] 5]p lt/ 
;b}{ hfg] x'G5 . o;nfO{ 6ld{gnfOh];g elgG5 . o; cj:yfdf Go'lSno; d]Dj|]g x/fP/ hfG5 .  

• d]6fkm]h (I) df plx k|sf/sf j|mf]df]hf]dx¿sf] hf]8f sf]ifsf] dWo efudf /x]sf x'G5g\ h;df 
l:k08n kmfOj/ hf]l8Psf] x'G5 . 

• Pgfkm]h (I)  df hf]8faf6 j|mf]df]hf]dx¿ 5'6\l6P/ ljk/Lt w|'j lt/ hfG5g\ . j|mf]df]hf]ddf ePsf] 
j|mf]Dofl68x¿ 5'6\l6b}gg\ t;y{ o; cj:yfdf jf:tljs l/8S;g x'G5g\ . 

• 6]nf]km]h (I) df dfO6f]l;;df h:t} k|To]s w|'jdf Go'lSno; jGb5 tL Go'lSno;x¿ x]KNjfO8 
x'G5g\ . 

• ldcf]l;; (II) df k|f]km]h, d]6fkm]h, Pgfkm]h / 6]nf]km]h x'G5g\ . oL dfO6f]l;; ljefhgdf h:t} 
ljeflht x'g] ub{5 h;af6 rf/cf]6f ;GttL sf]ifsf] lgdf{0f x'G5 . k|To]s ;GttL sf]ifdf 
j|mf]df]hf]dsf] ;ª\Vof dft[sf]ifdf eGbf cfwL x'G5 . 

• ldcf]l;; sf]if ljefhgn] ubf{ j+zsf] lg/Gt/tf / Ps ¿ktfsf ;fy} j+zf0f'ut leGgtf cfp5 .  
• cfkm" h:t} gofF hLj pTkfbg ug{ ;Sg] h}ljs k|lj|mofnfO{ k|hgg\ elgG5 . of] cd}y'lgs / 

d}y'lgs u/L b'O{ k|sf/sf] x'G5 . 
• cd}y'lgs k|hggdf efn] kf]yL x'b}g . ;Gtfgdf j+zf0f'ut u'0fx¿ dfp sf]ifdf h:t} x'G5 . 

dfO6f]l;; ljefhg eO{ 5f]6f] ;do d} k|hgg ;DkGg x'G5 . 
• efn] / kf]yL n}ª\lus sf]ifx¿sf] ;dfof]hg eO{ x'g] k|hggnfO{ d}y'lgs k|hgg elgG5 . h:t} 

k'mn k'mNg] lj?jfdf km"naf6 x'g] k|hgg, df5f, r/f cflbdf x'g] k|hgg . 
• efn] / kf]yL n}ª\lus sf]ifsf] pTkfbg Pp6} ;hLjsf] z/L/ lequg]{ hLjnfO{ b'O{ lnª\uL hLj 

elgG5 . h:t} u8\of}nf, gfDn] ls/f cflb .  
• s'g} hLjdf efn] / kf]yL cnucnu ePsf hLjnfO{ Ps lnª\uL elgG5 . h:t} df5f, Eofu'tf 

cflb . 
• efn] / kf]yL n}ª\lus sf]ifx¿ -Uofd]6_ ;dfud eO{ ag]sf] sf]ifnfO{ hfOuf]+6 elgG5 .  
• s'g} Pssf]lifo hLj cfk}m ljeflht eO{ x'g] k|hggnfO{ lkm;g elgG5 . 
• s'g} hLjdf 6';f knfP/ gofF hLj jGb5 eg] To; k|hgg\nfO{ jl8ª elgG5 . h:t}M lo:6df x'g] 

k|hgg . 
• s'g} hLj 6'j|mfdf ljeflht eO{ gofF hLjg aGg] lj|mofnfO{ k|mfUd]G6];g elgG5 . h:t} M 

:kfO/f]ufO/fdf x'g] k|hgg . 
• :kf]/x¿sf] lgdf{0f eO{ x'g] k|hggnfO{ :k]/f]?n];g elgG5 . h:t} Do's/df x'g] k|hgg . 
• lj?jfsf] s'g} efu sf6]/, uf8]/ jf sndL u/]/ gofF lj?jf agfpg] k|lj|mofnfO{ e]lh6]l6e 

k|f]kfu];g elgG5 . h:t} M pmv' / u'nfkmdf x'g] k|hgg . 
• e]lh6]l6e k|f]kfu];gaf6 x'g] k|hgg ;:tf], ;lhnf] / l56f] x'g'sf] ;fy} b'n{e / nf]kf]Gd'v lj?jfsf] 

j+z ;+/If0f u/L agfpg ;lsG5 ;fy} ls;fg jf ju}+rfx¿df sfd ug]{x¿n] sf6]/ u|fkm\6Lª\u 
u/]/ jf sndL nufP/ Pp6f lj?jfaf6 w]/} lj?jf k|fKt ug{ ;S5g\ . 

• s'g} hLj b'O{ jf b'O{ eGbf a9L 6'j|mfdf sf6L k"0f{ hLj jGg] lj|mofnfO{ l/h]g]/]zg elgG5 . h:t} M 
Kn]g]l/of, xfO8«f, 6]kjd{df x'g] k|hgg . 

• Pp6} k'mnsf] PGy/df /x]sf] k/fus0f Tolx km"nsf] l:6\udfdf k'Ug] lj|mofnfO{ :jk/fu;]rg 
elgG5 . 

• Pp6f lj?jfsf] k'mndf ePsf] PGy/af6 ToxL lj?jfsf] csf]{ k'mndf jf csf]{ lj?jfsf] km"nsf] 
l:6Udfdf k'Ug'nfO{ k/k/fu;]rg elgG5 . 
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• efn] Uofd]6 / kf]yL Uofd]6sf] ldng z/L/ aflx/ x'G5 eg] To;nfO{ aflx/L uef{wfg / leq x'G5 
eg] leqL uef{wfg elgG5 . 

• km"n gkm"Ng] lj?jfx¿df plgpFmx¿nfO{ k'mn gkm"Ng] ju{sf] ;a} eGbf ljsl;t lj?jf elgG5 
lsgeg] o;df kft, 8f7 / h/fsf] ljsf; ePsf] x'G5 . 

• plgpsf] kft k5fl8sf] sfnf] s}nf] efunfO{ ;f]/; elgG5 . 
• plgpFsf] hLjgrj|mnfO{ :kf]/f]kmfO6 / Uofld6f]kmfO6 u/L b'O{ r/0fdf ljeflht ul/Psf] 5 . 

:kf]/f]kmfO6 kl5 Uofld6f]kmfO6 r/0f / Uofld6f]kmfO6 r/0f kl5 :kf]/f]kmfO6 r/0f cfpg] 
k|lj|mofnfO{ cN6/g]zg ckm h]g]/]zG; elgG5 . 

• plgpsf] hLjg rj|msf] Uofd]6f]kmfO6 r/0fdf kfgsf] kft cfsf/sf] cfls{uf]lgof / PGy]l/l8of 
cª\u ePsf] nfO{ k|f]yfn; elgG5 . 

• cfls{uf]lgofdf lg:sg] Doflns cDnn] PGy]/f]O8\x¿ pTt]lht eO{ kf]yL Uofd]6 lt/ cfslif{t 
x'G5g\ . 

• Rofpsf] hLjg rj|mdf :kf]/ cª\s'/0f eO{ ag]sf] dfO;]lnodnfO{ k|fOd/L dfO;]lnod elgG5 . 
• k|To]s k|fOd/L dfO;]lnodx¿sf xfOlkmx¿sf] ;dfudaf6 ag]sf] /rgfnfO{ låtLo dfO;]lnod 

elgG5 . 
• Rofp vfgfn] pRr/St rfk, Jn8 sf]N8:6«f]n, d'6'/f]u, lrgL/f]u h:tf ljleGg /f]udf kmfObf 

k'¥ofpF5 . 
• ;]tf] Rofp, uf]a|] Rofp, k/fn] Rofp cflb Rofp vfg of]Uo Rofpx¿ x'g\ . 

#= lj|mofsnfk 

!=  ljleGg /ªsf] wfuf]sf] k|of]u u/L dfO6f]l;; / ldcf]l;;sf ljleGg cj:yfsf] lrq sf8{jf]8{ 
k]k/df agfpg'xf];\ .  

@=  xfdLn] ljleGg lj?jf /f]Kbf s'g k|hgg ljlwsf] k|of]u u5f}{ ;"rL tof/ ug'{xf];\ .  
j|m=;+= lj?jf k|hggsf] k|sf/ tl/sf s}lkmot 
!= cfn'sf] lj?jf  cfn', sf6]/ /f]Kg]  
@= u'nfkm  xfuf sf6]/  
#= j|fof]lkmNnd  kft af6  
$= Gf;kftLsf] af]6    
%= pmFv'    
^= lk8fn'    
&= s]/f    
#= kl/kSj cj:yfdf /x]sf] pGo"sf] lj?jfnfO{ cWoog u/L To;sf] lrq agfpg'xf];\ .  
$= Rofp v]tL ul/Psf] :yfgdf uO{ To;sf] cWoog u/L hLjg rj|msf] lrq sf]g'{xf];\ .  
%= k'mndf /x]sf] ljleGg efusf] cWoog u/L efn] / kf]yL k|hgg cª\u klxrfg ug'{xf];\ .  

$= cEof;sf nflu k|Zgx¿ M 
• dfO6f]l;; sf]if ljefhgsf] 6]nf]km]h cj:yfsf] s'g} b'O{cf]6f ljz]iftf n]Vg'xf];\ . 
• dfO6f]l;; sf]if ljefhgsf] b'O{cf]6f dxTTj n]Vg'xf];\ . 
• sfoHdf6f eg]sf] s] xf] < 
• j|ml;ª\u cf]e/ eg]sf] s] xf] < ldcf]l;; sf]if ljefhgaf6 aGg] b'O{ ;Gtltsf]ifx¿sf] gfd 

n]Vg'xf];\ . 
• l8Knf]O8 / x]Knf]O8 sf]if eg]sf] s] x'g\ <  
• ;fdfGo dfgj hLjg k|lj|mofsf] nflu dfO6f]l;; / ldcf]l;; b'j} sf]if ljefhg cfjZos 5 lsg 

< 
• u'nfkmsf] xfFuf sf6]/ /f]Kg' s:tf] lsl;dsf] k|hgg\ xf] < 
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• :kf]?n];g eGgfn] s] a'lemG5 < 
• lj?jfdf x'g] e]lh6]l6e k|f]kfu];gsf s'g} b'O{cf]6f kmfObfx¿ n]Vg'xf];\ . 
• 6]kjd{n] l/h]g/]zgaf6 k|hgg\ ub{5 eGg'sf] cy{ s] xf] < 
• Sn]dfO8f]df]g; / kf/fd]l;oddf x'g] lkm;gsf k|sf/x¿ s]s] x'g\ < 
• e]lh6]l6e k|f]kfu]zg ljlwaf6 ag]sf ;Gtltx¿df u'0f oyfjt /xg'sf] sf/0f s] xf] < 
• Uofd]6 eg]sf] s] xf] < b'O{ ljk/Lt Uofd]6x¿sf] ldngaf6 ag]sf] gofF sf]ifnfO{ s] elgG5 < 
• k/fu;]rg / uef{wfglar s'g} b'O{ leGgtf n]Vg'xf];\ . 
• Eofu'tf / s's'/df x'g] uef{wfg lj|mofdf s] km/s 5 < 
• hLjx¿sf] j|mlds ljsf;df d}y'lgs k|hggsf] s] e"ldsf x'G5 < 
• plgpFsf] hLjgrj|mdf cN6/g];g ckm h]g/];; eg]sf] s] xf] < 
• OG8'l;odsf] cfsf/ s:tf] x'G5 < o;sf] k|d'v sfo{ n]Vg'xf];\ . 
• RofpnfO{ lsg Ps k|sf/sf] 9';L elgPsf] xf] < 
• Rofpsf hLjgrj|mdf k|fOd/L / ;]s]08/L dfO;]lnofdsf] ljsf; s;/L x'G5 < 
• Rofpsf] dxTTj / kmfObf n]Vg'xf];\ . 
• k|f]yfn; eg]sf] s] xf] < 

%= gd'gf k|Zgf]Tt/ 

!=-s_= hfOuf]6 s;/L jGb5 < lgDg lrqx¿sf] klxrfg u/L gfdfs/0f ug'{xf];\ . [1.5+2=3.5] 

 

    

  (i)    (ii)  

 

  (iii)     (iv)  
• ldof]l;; sf]if ljefhgaf6 k|fKt ePsf efn] / kf]yL n}ª\lus sf]ifsf] ;+of]hgaf6 hfOuf]6  

aGb5 . 
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dflysf lrqx¿sf efux¿sf] gfd M 
-s_= k|f]yfn; 
-v_= PGy]/f]hf]O8 
-u_= låtLo dfO;]lnod 
-3_= j]l;l8od . 

-v_=  dfO6f]l;; sf]if ljefhgn] zl// j[b\lwdf s;/L dbt ub{5 < j|ml;ª cf]e/n] ubf{ ;Gtltdf kg]{ 
Pp6f c;/ n]Vg'xf];\ . ldcf]l;; sf]if ljefhgdf ;Gtlt sf]ifdf kfOg] j|mf]df]hf]dsf] ;ª\Vof 
x\ofKnf]O8 x'g'sf] sf/0f n]Vg'xf];\ . [1+1+2] 

dfO6f]l;; sf]if ljefhgaf6 hLjx¿sf] sf]ifsf] ;ª\Vof j[b\lw x'G5 h;n] ubf{ pgLx¿sf] z/L/sf] j[b\lwdf 
klg c;/ x'G5 . o;/L z/L/df sf]ifx¿sf] ;ª\Vof j9fO{ dfO6f]l;; sf]if ljefhgn] z/L/ j[b\lwdf dbt 
u5{ . 
j|ml;ª\ cf]e/n] ubf{ ;Gtlt sf]ifdf cfdf / j'jf b'j}sf u'0fx¿;g]{ ub{5 . 
ldof]l;; sf]if ljefhgsf] Pgfkm]h I j|mf]df]h]dsf j|mf]dfl68x¿ 6'lj|mb}gg\ a? ;hftLo hf]8faf6 
j|mf]df]hf]dx¿ 5'6\l6G5g\ . o;sf] kmn:j¿k j|mf]df]hf]dsf] ;ª\Vof k|To]s Go'lSno;df cfwf/ x'g  
k'Ub5 . o;} sf/0fn] ubf{ o; ljefhgaf6 x]KnfO8 sf]ifx¿sf] lgdf{0f x'G5 . 
@=-s_= j|ml;ª\ cf]e/ eg]sf] s] xf] < lrqsf] dfWodaf6 dfO6f]l;; / ldcf]l;; sf]if ljefhg lrGg'xf];\ . 

dfO6f]l;;sf] Ps dxTTj n]Vg'xf];\ . dfO6f]l;; sf]if ljefhgsf] Pgfkm]h / ldcf]l;; sf]if 
ljefhgsf] Pgfkm]h (I) lar Ps leGgtf n]Vg'xf];\ . [1+2+1=4] 

 

 

 

 

 

 A         B 

ldcf]l;; sf]if ljefhgsf] k|f]km]h I df cfdf / a'afaf6 cfPsf] b'O{cf]6f j|mf]dfl68x¿ lar s]xL 
j+zh u'0f jf j|mf]df]hf]dsf] 6'j|mf ;f6km]/ x'g] k|lj|mofnfO{ j|ml;ª\u cf]e/ elgG5 . 

lrq g+= A dfO6f]l;; sf]if ljefhgsf] xf] eg] lrq g+= B ldcf]l;; sf]ifsf] ljefhg xf] . 
dfO6f]l;; sf]if ljefhgsf] Pp6f dxTTj lgDglnlvt xf] M 

o;n] ;hLjsf] z/L/df j[b\lw ub{5 . 

dfO6f]l;;sf] Pgfk]mhdf j|mf]df]hf]dx¿sf] ;]G6«f]d]o/ 6'lj|mG5 eg] ldof]l;;sf] Pgfk]mhdf 
j|mf]df]hf]dx¿ hf]8faf6 5'6\l6G5g\ .  

-v_=  plgpFsf] Uofd]6f]kmfO6 / :kf]/f]kmfO6lar s'g} b'O{cf]6f leGgtfx¿ n]Vg'xf]; . :6fd]gsf] ltgcf]6f 

efux¿sf] gfd n]Vg'xf];\ . [2+1.5=3.5] 

Uofd]6f]kmfO6 :kf]/f]kmfO6 

!= of] k|f]yfn; xf] . 

@= of] x]Knf]O8 cj:yf xf] . 

!= of] plgpFmsf] af]6 xf] . 

@= of] l8Knf]O8 cj:yf xf] . 

2n 

2n 2n 

2n 

n n 

n n n n 
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:6fd]gsf efux¿ lgDg k|sf/sf 5g\ M  

s= lkmnfd]G6 

v= PGy/ 

u= sg]lS6e . 

#=-s_= sf]if ljefhgsf] s'g} b'O{cf]6f dxTTjx¿ n]Vg'xf];\ PlGhof]:kd{df x'g] uef{wfg lj|mofsf] lrq agfO{ 
k/fugnL, k/fus0f / cf]Eo"n b]vfpg'xf];\ . [1+2+1.5=4.5] 

• sf]if ljefhgsf] dxTTjx¿ lgDglnlvt x'g\ M 

!= zf/Ll/s ljsf;df dbt ub{5 . 

@= o;n] cd}y'lgs / d}y'lgs k|hggdf dbt ub{5 . 

PlGhof]:kd{ lj?jfdf x'g] uef{wfg lj|mofsf] lrq M 

 

#=-v_= jo:s Rofpsf] luN;df /x]sf ltg txx¿sf] gfd n]Vg'xf];\ . plgpFm c¿ km"n gkm'Ng] lj?jf 
dWo]df ;a} eGbf ljsl;t lj?jf dflgG5 lsg < s'g} b'O{ sf/0fx¿ n]Vg'xf];\ . [1.5+2=3.5] 

• jo:s Rofpsf] luN;df /x]sf txx¿ lgDglnlvt x'g\ M 

!= 6«fdf 

@= ;j–xfOd]lgod 

#= xfOd]lgod . 

plgpFm h/fåf/f ;f];]sf] kfgL / nj0fnfO{ kft;Dd k'¥ofpg] hfOnd kftdf ag]sf] vfgfnfO{ cGo 
efudf k'¥ofpg] km\nf]od /fd|/L ljsl;t ePsf] x'G5 . o;} u/L  o;sf h/f, sf08 / kftx¿ /fd|/L 

ljsl;t ePsf]n] o; lj?jfnfO{ km"n gkm"Ng] dWo]sf] ;a}eGbf ljsl;t lj?jf dflgG5 .  
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$=-s_= j|mf]df]hf]dsf] ;hftLo hf]8f eg]sf] s] xf] < of] sf]if ljefhgsf] s'g cj:yfdf jG5 < ldof]l;; 
sf]if ljefhgdf j|mf]df]hf]dsf] ;ª\Vof cfwf agfpgdf Pgfkm]h k|ydsf] s] e"ldsf x'G5 < 
k/fu;]rg /  uef{wfg lj|moflar b'O{ leGgtfx¿ n]Vg'xf];\ . [1+0.5+1+1=3.5] 

• ldcf]l;; sf]if ljefhgsf] k|f]k]mh I df cfdf / a'jfsf j|mf]df]hf]dx¿ af6 jGg] hf]8fnfO{ 
j|mf]df]hf]dsf] ;hftLo hf]8f elgG5 .  

ldof]l;; sf]if ljefhgsf] Pgfkm]h k|yd j|mf]df]hf]ddf ePsf] j|mf]dfl68x¿ g5'l6\6sg ;hftLo 
hf]8faf6 5'6\l6G5g\ h;n] ubf{ o; cj:yfdf jf:tljs l/8s;g x'G5 . o;sf] kmn:j¿k 
dft[sf]ifdf eGbf cfwf cfwf j|mf]df]hf]d ;Gtlt sf]ifdf ;b{5g\ . o;/L j|mf]df]hf]dsf] ;ª\Vof cfwf 
agfpg Pgfkm]h k|ydsf] d'Vo e"ldsf /xG5 . 

k/fu;]rg / uef{wfg lj|mofdf km/s M 

k/fu;]rg 

!= PG8«f]l;oddf ePsf] k/fus0f ufOgf]l;odsf] 
l:6Udf ;Dd k'Ug] k|lj|mofnfO{ k/fu;]rt 
elgG5 . 

@= of] :jk/fu;]rg / k/k/fu;]rg u/L b'O{ 
k|sf/sf] x'G5 . 

uef{wfg lj|mof 

!=  efn] Uofd]6 kf]yL Uofd]6sf] ;+of]hg x'g] 
lj|mofnfO{ uef{wfg lj|mof elgG5 . 

@= of] leqL / aflx/L uef{wfg u/L b'O{ 
k|sf/sf x'G5 . 

-v_= plgpFmsf] Uofd]6f]kmfO6sf] ;kmf lrq lvr]/ o;df efn] k|hgg cª\usf] gfdfs/0f ug'{xf];\ . 
Rofpsf] ;]s]G8/L dfO;]lnofnfO{ lsg l8Knf]O8 sf]if eGg ;lsFb}g < [1+0.5+1.5=3] 

 

Rofpsf] ;]s]G8/L dfO;]lnofsf] lgdf{0f b'O{cf]6f k|fOe/L dfO;]lnodx¿sf] ;'8f]k\mo"hg af6 x'G5 . 
o;df b'O{cf]6f dfO;]lnofsf Go'lSno;x¿sf] ldng x'Fb}g h;n] ubf{ k|fOd/L dfO;]lnkdsf] 
x]Knf]O8 Go'lSno; l8Knf]O8df kl/jlt{t x'g kfpb}g . 

%=-s_ x/dfk|mf]8fO6 hGt' eg]sf] s] xf] < e]lh6]l6e k|f]kfu];gsf b'O{cf]6f kmfObfx¿ n]Vg'xf];\ . pGo"sf] 
hLjg rj|mdf x'g] cN6/g];g ckm h]g]/];G;;nfO{ k|:6 kfg'{xf];\ . [1+2+1.5=4.5] 

• h'g hLjdf Pp6} z/L/ leq efn] / kf]yL b'j} n}ª\lus sf]if pTkfbg x'G5 . To:tf hGt'nfO{ 
x/dfk|mf]8fO6 hGt' elgG5 . h:t} M u8\of}nf . 

e]lh6]l6e k|f]kfu];gsf lgDglnlvt kmfObfx¿ 5g\ M  

!= b'n{e tyf nf]kfGd'v lj?jfsf] j+z ;+/If0f u/L a9fpg ;lsG5 .  

@= of] k|lj|mof, ;:tf], ;lhnf] / l56f] klg x'G5 . 
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plgpFmsf] hLjg rj|mdf jLhf0f' tof/ ug]{ :kf]/f]kmfO6 jf cd}y'lgs r/0f / ToxL ljhf0f'af6 aGg] 
Uofd]6f]kmfO6 jf d}y'lgs r/0f Ps kl5 csf]{ u/L b]vf kg]{ k|lj|mofnfO{ cN6/g];g ckm h]g]/];G; 
elgG5 .  

-v_= sf]if ljefhgdf s'g cj:yfnfO{ lj;|fd cj:yf elgG5 < o; cj:yfsf b'O{ k|d'v ljz]iftfx¿ 
n]Vg'xf];\ . efn] Uofd]6 / kf]yL Uofd]6lar s'g} b'O{cf]6f leGgtfx¿ n]Vg'xf];\ . [1+2+1=4] 

• sf]if ljefhgsf] OG6/km]h cj:yfnfO{ lj;|fd cj:yf elgG5 . o; cj:yfsf ljz]iftfx¿ lgDglnlvt 
5g\ M 

o j|mf]df]hf]dx¿ nfdf] / lkmlhPsf] wfuf] h:t} x'G5g\, h;nfO{ j|mf]dfl6g g]6js{ elgG5 . 

o sf]ifdf Go'lSno;, Go'lSno/ d]Da|]g / Go"lsncf]n; :ki6 x'G5g\ . 

efn] Uofd]6 / kf]yL Uofd]6df km/s M 

efn] Uofd]6 

• efn] Uofd]6 ;fgf] / a9L ;lj|mo x'G5 . 

• o;sf] lgdf{0f efn] k|hgg cª\udf x'G5 . 

kf]yL Uofd]6 

• kf]yL Uofd]6 7'nf] / lgl:j|mo x'G5 . 

• o;sf] lgdf{0f kf]yL k|hgg cª\udf x'G5 . 

^=-s_= lbOPsf] lrq plgpFmsf] hLjgrj|msf] s'g cj:yf xf] < o;sf] sfd 
n]Vg'xf];\ . Rofpaf6 x'g] Pp6f kmfObf / Pp6f a]kmfObf n]Vg'xf];\ . 
[0.5+1+2=3.5] 

dflysf] lrq plgpFmsf] hLjg rj|msf] cfls{uf]lgod xf] . o;n] kf]yL 
Uofd]6sf] lgdf{0f ub{5 . 

Rofpsf] kmfObf M  

Rofpsf] ;]jg ugf{n] pRr /Strfk, An8 sf]n]:6«f]n, d'6' 
/f]u, lrgL /f]u h:tf /f]ux¿nfO{ kmfObf k'U5 . 

Rofpsf] a]kmfObf 

s]xL Rofpx¿ ljiffn' x'G5g\ . o;sf] ;]jg ugf{n] d[To' ;d]t x'g ;S5 . 

-v_=  dfO6f]l;; / ldcf]l;; sf]if ljefhgnfO{ ;Gtlt sf]ifx¿sf] ;ª\Vof / ltgLx¿sf] dxTTjsf] 
cfwf/df b'O{cf]6f leGgtf n]Vg'xf];\ . j|ml;ª\ cf]e/ eg]sf] s] xf] < xfFuf sf6]/ /f]Kbf gofF lj?jf 
aG5 eg] of] s'g k|sf/sf] k|hgg xf] < o; k|sf/sf] k|hgg\sf] Pp6f kmfObf n]Vg'xf];\ .  
[2+1+0.5+1=4.5] 

dfO6f]l;; ldcf]]l;; 

• o;af6 l8Knf]O8 sf]ifx¿ aG5g\ . 

• o;n] zf/Ll/s j[b\lwdf dxTTjk"0f{ e"ldsf 
v]Nb5 . 

• o;af6 x]Knf]O8 sf]ifx¿ aG5g\ .  

• o;n] hLjx¿df j+zf0f'ut leGgtf sfod 
ub{5 . 

 ldof]l;; sf]if ljefhgsf] k|f]k]mh cj:yfdf cfdf / afa'af6 cfPsf j|mf]df]hf]dx¿ ;f6km]/ x'g] lj|mofnfO{ 
j|ml;ª\u cf]e/ elgG5 . 

xfFuf sf6]/ /f]Kbf gofF lj?jf aG5 eg] of] lj?jfx¿df x'g] e]lh6]l6e k|hgg xf] . h'g cd}y'lgs k|hgg 
cGtu{t kb{5 . 
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o;sf] kmfObf M 

• o; k|lj|mofaf6 ag]sf ;Gtltx¿df Ps¿ktf x'G5 jf k}t[s u'0f oyfjt\ /xG5 . 

&=-s_= lrqdf b]vfOPsf] jg:kltsf] gfd s] xf] < To;df A, B, 
C / D sf] gfd n]Vg'xf];\ . 'A' sf] sfd s] xf] < 
[1+2+1=4] 

• lrqdf b]vfOPsf] jg:klt Rofp xf] . To;df  

A=kfOn; 

B=PGg'n; 

C=luN; 

D=:6fOk 

'A' n] jf kfOn;n] luN;sf] ;'/Iff ub{5 . 

&=-v_= lrqdf Rofpsf] hLjg rj|msf] s'g r/0f b]vfOPsf] 5 
< o;df k|To]s sf]ifdf sltcf]6f Go'lSno; x'G5 < 
o;sf] j[b\lwaf6 s] aGb5 < cfls{uf]lgoddf s'g cDn 
pTkGg x'G5 / To; cDnsf] sfd s] xf] < 
[0.5+1+1+1+1=4.5] 

lrqdf Rofpsf] hLjg rj|msf] låtLo dfO;]lnofsf] r/0f 
b]vfOPsf] 5 . o;df k|To]s sf]ifdf b'O{cf]6f Go'lSno; x'G5g\ . o;sf] j[b\lwaf6 Rofp aG5 . 

cfls{uf]lgoddf Doflns cDn pTkGg x'G5 . o;n] PGy]/f]hf]O8x¿nfO{ pTt]lht u/fO kf]yL Uofd]6lt/ 
cfslif{t ug]{ sfd ub{5 . 

*=-v_= lrqdf s'g k|sf/sf] sf]if ljefhg b]vfOPsf] 5 < o; k|sf/sf] sf]if ljefhg sxfF x'G5 < o;sf] 
s'g} b'O{cf]6f dxTTjx¿ n]Vg'xf];\ . hfOuf]6 s;/L aG5 < [1+1+1+1=4] 

 

 

 

 

 

lrqdf dfO6f]l;; sf]if ljefhg b]vfOPsf] 5 .  

o;k|sf/sf] sf]if ljefhg ;f]dfl6s sf]ifx¿df x'G5 . o;sf] dxTTjx¿ lgDg lnlvt x'g\ M 

o o;n] j[b\lw ug]{ sfd ub{5 .  

o o;n] cd}y'lgs k|hggdf dbt k'¥ofpF5 /  

uef{wfg lj|mofkl5 Pp6f efn] Uofd]6 / Pp6f kf]yL  Uofd]6  ;+of]hg eO{ hfOuf]6 aGb5 . 

 

 

 2n 
 

 2n 
 

 2n 
 

dfpsf]if ;Gtlt sf]ifx¿ 
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-v_=  lrqdf b]vfOPsf] plgpFmsf] hLjg rj|msf] cj:yfsf] 
gfd n]Vg'xf];\ . A,B / C efusf] gfd n]Vg'xf];\ . 'C' 
sf] sfd n]Vg'xf];\ . [1+1.5+1=3.5] 

• lrqdf b]vfOPsf] plgpFmFsf] hLjgrj|msf] k|f]yfn; 
cj:yf xf] . h;df 

'A' sf] gfd = cfls{uf]lgod . 

'B' sf] gfd = PGy]/]l8od . 

'C' sf] gfd = /fOHjfO8\; xf] . 

'C' n] lj?jfnfO{ hldgdf c8\ofpg] tyf nj0f kfgL lng] sfd ub{5 . 

 
cEof;sf nflu P;=Pn=;L=gd'gf k|Zgx¿ M 

!= jo:s Rofpsf] luN;df /x]sf ltg txx¿sf] gfd n]Vg'xf];\ . plgpFm c¿ km"n gkm'Ng] lj?jf 
dWo]df ;a} eGbf ljsl;t lj?jf dflgG5 lsg < s'g} b'O{ sf/0fx¿ n]Vg'xf];\ . [1.5+2=3.5] 

@= j|mf]df]hf]dsf] ;hftLo hf]8f eg]sf] s] xf] < of] sf]if ljefhgsf] s'g cj:yfdf jG5 < ldof]l;; 
sf]if ljefhgdf j|mf]df]hf]dsf] ;ª\Vof cfwf agfpgdf Pgfkm]h k|ydsf] s] e"ldsf x'G5 < 
k/fu;]rg /  uef{wfg lj|moflar b'O{ leGgtfx¿ n]Vg'xf];\ . [1+0.5+1+1=3.5] 

#= plgpFmsf] Uofd]6f]kmfO6sf] ;kmf lrq lvr]/ o;df efn] k|hgg cª\usf] gfdfs/0f ug'{xf];\ . 
Rofpsf] ;]s]G8/L dfO;]lnofnfO{ lsg l8Knf]O8 sf]if eGg ;lsFb}g < [1+0.5+1.5=3] 

$= x/dfk|mf]8fO6 hGt' eg]sf] s] xf] < e]lh6]l6e k|f]kfu];gsf b'O{cf]6f kmfObfx¿ n]Vg'xf];\ . pGo"sf] 
hLjg rj|mdf x'g] cN6/g];g ckm h]g]/];G;;nfO{ k|:6 kfg'{xf];\ . [1+2+1.5=4.5] 

%=  dfO6f]l;; / ldcf]l;; sf]if ljefhgnfO{ ;Gtlt sf]ifx¿sf] ;ª\Vof / ltgLx¿sf] dxTTjsf] 
cfwf/df b'O{cf]6f leGgtf n]Vg'xf];\ . j|ml;ª\ cf]e/ eg]sf] s] xf] < xfFuf sf6]/ /f]Kbf gofF lj?jf 
aG5 eg] of] s'g k|sf/sf] k|hgg xf] < o; k|sf/sf] k|hgg\sf] Pp6f kmfObf n]Vg'xf];\ .  
[2+1+0.5+1=4.5] 

*** 
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PsfO M ( 
kf7 M hgfj/ / jg:kltsf] juL{s/0f, kfl/l:ylts kb\wlt / 

j+zf0f'j|md 
 
 
-s_= kf7\o j:t' M 

 
hgfj/ / jg:kltsf] juL{s/0f 
• km"n km'Ng] lj?jfx¿sf] juL{s/0f / nIf0fx¿ 
• 9f8 ePsf hgfj/x¿sf] juL{s/0f / nIf0fx¿ 
kfl/l:ylts kb\wlt 
• kf]v/Lsf] kfl/l:ylts kb\wlt 
• rf}/sf] kfl/l:ylts kb\wlt 
j+zf0f'j|md 
• d]08nsf] k|of]u 
• d]08nsf] lgod 
• j+zf0f'j|md k|lj|mof / o;sf sf/sx¿ 
• k|an / n'Kt u'0fx¿ 
• kl/j[lTt 
• Go'lSns cDn 
• pTkl/jt{g 
• DNA 
• RNA 

-v_ hfGg} kg]{ s'/fx¿ M 
hgfj/ / jg:kltsf] juL{s/0f (Classification of animals and plants) 
• ;hLjx¿sf] ;dfgtf / c;dfgtfsf] cfwf/df ltgLx¿sf] ljleGg ;d"xdf j|mdjb\w ¿kdf 

ul/g] ljefhgnfO{ ;hLjx¿sf] juL{s/0f elgG5 . 
• ;hLjx¿sf] klxrfg, gfdfª\s/0f / juL{s/0fsf] cWoog ul/g] ljifonfO{ 6\ofS;f]gdL 

elgG5 . Sof/f]n; lnlgo;nfO{ juL{s/0fsf] hGdbftf elgG5 . 
• lnlgo;n] ;hLjx¿sf] j}1flgs gfd n]Vg] tl/sf klg lbPsf 5g\ h;nfO{ afOgfldon l;:6d 

ckm gd]gSn]r/ elgG5 . 
• ;hLjx¿sf] j}1flgs gfd lbFbf ltgLx¿sf] hLg\; / :kL;LhnfO{ 5'6\6f5'6\6} n]v]/ cG8/nfOg 

ul/G5 / hLg\;sf] klxnf] cIf/ Soflk6n / :kL;Lhsf] klxnf] cIf/ :dn n]lvG5 . h:t} M 
 j}1flgs gfd 
;fdfGo gfd lhg\; l:kl;h 
Eofu'tf] -Rana tigrina 
dflg; -Homo sapiens 
af3 -Felies tigris 
tf]/L -Brassica campestris 
lj?jfx¿sf] juL{s/0f lgDgfg';f/ ul/Psf] 5 M 
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• ;alsª\u8d km]g]/f]UofD; cGtu{t km"n km"Ng] lj?jfx¿ kb{5g\, 

• l8lehg lhDgf]:kd{df kg]{ lj?jfx¿df k|d'v lgDg nIf0fx¿ kfOG5g\ . 

o logLx¿sf] k'mn cljsl;t x'G5, h;nfO{ sf]g elgG5 . 

o logLx¿sf] kmn x'Fb}g / gfª\uf] aLp x'G5 . 

o logLx¿sf] kft s8f / r'Rrf] k/]sf] x'G5 . 

o logLx¿sf] km"n Pslnª\uL x'G5 . 

pbfx/0f M ;fOs;, w'kL, ;Nnf] cflb . 

• l8lehg PlGhcf]:kd{df kg]{ lj?jfx¿df k|d'v lgDg lnlvt nIf0fx¿ kfOG5g\ M 

o logLx¿sf] km"n ljsl;t x'G5 h'g Pslnª\uL jf b'O{lnª\uL x'g ;S5g\ .  

o logLx¿sf] aLp kmn leq x'G5 . 

o logLx¿sf] kft r]K6f] / km/flsnf] x'G5 . 

o logLx¿df :jd / k/fu;]rg kfOG5 . 

o; l8lehgnfO{ Ps bnLo / b'O{bnLo u/L b'O{ ju{df ljefhg ul/Psf] 5 . 

PsbnLo lj?jfx¿df (Monocotyledonous) lgDg lnlvt nIf0fx¿ kfOG5g\ M 

• logLx¿sf] aLpdf Pp6f dfq kmSn]6f (Single cotyledon) kfOG5 . 

• logLx¿sf] h/f em'Kk k/]sf] (Fibrons root) x'G5 . 

• logLx¿sf] 8Ff7df sf7 kfOb}g . 

• logLx¿sf kftdf ;dfgfGt/ g;f (Parallel venation) kfOG5 . pbfx/0f M wfg, ux'F, ds}, pmv', 
sdn, hns'DeL, lkl:6of, n]Dgf, hf}, s]/f, afF;, b'jf], cb'jf, n;'g, Kofh cflb . 

 

jg:klt hut 
(Plant Kingdom) 

lqmK6f]UofD; -ck'iks 
lj?jfx¿_ 

km]g]/f]UofD; -;k'iks 
lj?jfx¿_ 

lqmK6f]UofD; -sIff !) 
sf] nflu k9\g'gkg]{_ 

lhDgf]:kd{ 

PlGhcf]:kd{ 

PsbnLo lj?jf b'O{bnLo lj?jf 
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b'O{bnLo lj?jfx¿df (Dicotyledons) lgDg nIf0fx¿ kfOG5g\ M 

• logLx¿df d"n h/f (Tap root) kfOG5 . 

• logLx¿sf] 8fF7df sf7 x'g jf gx'g ;S5 .  

• logLx¿sf] kftdf hfnf]h:tf] g;f (Reticulate venation) kfOG5 . pbfx/0f M tf]/L, cfFk, abfd, 
s]/fp, rgf, l;dL, jf]8L÷e6df; cflb . 

• tf]/Lsf] juL{s/0f lgDg k|sf/ ug{ ;lsG5 M  

o lsª\u8d–KnfG6 

o ;a lsª\8d–km]g]/f]UofD; 

o l8lehg–PlGhcf]:kd{ 
o ju{– b'O{bnLo (Dicotyledons) 

o pbfx/0f –tf]/L 

• ;Nnf]sf] juL{s/0f lgDg k|sf/n] ug{ ;lsG5 M 

o lsª\u8d–KnfG6 

o ;jlsª\8d–km]g]/f]UofD; 

o l8lehg–lhDgf]:kd{ 

o pbfx/0f –;Nnf] 

• hgfj/x¿sf] juL{s/0f lgDgfg';f/ ul/Psf] 5 M 

 

 

 

Plgdn lsª\u8d 

 

 

 

 

-k'gZrM P;Pn;Lsf] nflu kmfOnd sf]8f{6fsf] af/]df dfq k9\g'kg]{ 5 ._ 

kmfOnd sf]8f{6fdf kg]{ hgfj/x¿df lgDg lnlvt nIf0fx¿ kfOG5g\ M 

• logLx¿sf] z/L/df gf]6f]sf]8{ (Notochord) / ge{sf]8{ kfOG5g . 

 k|f]6f]hf]jf 
 
 
 
 
 
 
 
d]6fhf]jf  
-ax'sf]ifLo_ 

k|f]6f]hf]jf 
kf]/Lkm]/f 
l;n]G6«]6f 
Kn]l6xf]lNdGy]; 
P:sx]lNdGy]; 
Plgln8f 
cy|f]{kf]8f 
df]n:sf 
OsfOgf]8df{6f 
sf]8{f6f 

 x]dLsf]8f{6f 
 o'/f]sf]8f{6f 
 l;kmfnf]sf]8f{6f 
 el6{a|]6f 

lk;]h  
-pbf df5f_ 
PlDkmljof 
-pbf–Eofu'tf]_ 
/]K6lnof 
-pbf ;k{, uf]xL_ 
PE; 
-pbf k/]jf, eFu]/f_ 
Dofd]lnof -pbfM 
8lNkmg, x\j]n_ 
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• logLx¿sf] z/L/ l6«Knf]Anfl:6s (Triploblastic)x'G5 cyf{t\ z/L/nfO{ ltgcf]6f txsf] /rgfn] 
9flsPsf] x'G5 . 

• logLx¿sf] cfFvf dlitisaf6 lg:s]sf] x'G5 . 

• logLx¿sf] z/L/ afONof6]/nL l;d]l6«sn (Bilaterally Symmetrical) x'G5 cyf{t b'O{ a/fa/ efudf 
ljefhg ug{ ;lsG5 .  

;a kmfOnd el6{a|]6fdf kg]{ hgfj/x¿df lgDglnlvt nIf0fx¿ kfOG5g\ M 

• logLx¿df 9f8 kfOG5 . 

• logLx¿sf] d'6' z/L/sf] e]G6«n ;txlt/ kfOG5 . 

• logLx¿sf] dlitis vKk/ leq ;'/lIft x'G5 . 

• logLx¿sf] /ut /ftf] /ª\usf] x'G5 . 

s]xL hgfj/x¿sf] juL{s/0f lgDgfg';f/ 5 M 

!= Eofu'tf]–juL{s/0f 

  lsª\8d–Plgdn 

    ;alsª\8d–d]6fhf]jf 

      kmfOnd–sf]8f{6f 

        ;akmfOnd–el6{a|]6f 

          Snf;–PlDkmlaof 

  pbf/x0f–Eofu'tf 

@= rd]/f]–juL{s/0f 

  lsª\8d–Plgdn 

    ;alsª\8d–d]6fhf]jf 

      kmfOnd–s8]{6f 

        ;akmfOnd–el6{a|]6f 

          Snf;–Dofd]lnof 

  pbfx/0f–rd]/f] 
kfl/l:ylts kb\wlt (Ecosystem) 

• kfl/l:ylts kb\wlt eg]sf] Pp6f Osf]nf]lhsn PsfO xf] h'g ljleGg h}ljs / ch}ljs sf/sx¿ 
ldn]/ ag]sf] x'G5 . 

• Osf]l;:6ddf c;/ kfg{ ;Sg] lghL{j j:t'x¿nfO{ ch}ljs sf/s tTTj (Abiotic factors) 
elgG5 . h:t} M df6f], kfgL, k|sfz, tfkj|md cflb . 

• Osf]l;:6dnfO{ k|efljt ug{ ;Sg] ;hLjx¿nfO{ h}ljs sf/s tTTj (Biotic factors) elgG5 . 
h:t} M pTkfbs, pkef]Stf / lar5]bs . 

• pTkfbs (Producers) eg]sf] o:tf h}ljs sf/s tTTj x'g\ h;n] cfkm\gf] z/L/ leq cfkm\gf] vfgf 
cfk}m agfpF5g\ . h:t} M xl/of jg:kltx¿ . 

• pkef]Stf (Consumers) eg]sf o:tf h}ljs sf/sx¿ x'g\ h;n] cfkm\gf] vfgfsf] nflu cGo 
;hLjdf e/ kb{5g\ .  
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• k|yd pkef]Stf (Primary consumers) eg]sf zfsfxf/L hgfj/x¿ x'g\ h;n] pTkfbsnfO{ 
vfG5g\ . 

• bf];|f] pkef]Stf (Secondary consumers) eg]sf] tL df+;fxf/L / ;jf{xf/L hgfj/x¿ x'g\ h;n] 
k|yd pkef]Stf jf k|yd pkef]Stfsf] ;fy} pTkfbsnfO{ klg vfG5g\ . 

• tf]>f] pkef]Stf (Tertiary consumers) eg]sf o:tf df+;fxf/L hgfj/x¿ x'g\ h;n] k|yd / bf];|f] 
pkef]StfnfO{ vfG5g\ . k|foM h;f] t]>f] pkef]Stf, pRr pkef]Stf (top consumer) klg x'G5g\ . 
h:t} M af3, rLn cflb . 

• lar5]bs (Decomposers) eg]sf  o:tf h}ljs tTTjx¿ x'g\ h;n] d/]sf pTkfbs / 
pkef]StfnfO{ s'xfP/ hl6n kbfy{nfO{ ;/n kbfy{df ¿kfGt/0f u/L dn agfpF5g\ . 

• s'g} kfl/:yLlts kb\wlt vfb\o kbfy{ / pmhf{sf] Pp6} lbzfdf x'g] k|jfxnfO{ vfb\o z[ª\vnf 
(Food chain) elgG5 .  

• s'g} kfl/:yLlts kb\wltdf vfb\o kbfy{ / pmhf{sf] w]/} lbzfdf x'g] k|jfxnfO{ vfb\o hfn elgG5 . 

• s'g} kfl/:yLlts kb\wltdf /x]sf ljleGg vfb\o tx (Trophic level) sf ;hLjx¿sf] ;ª\Vof, 
;l~rt pmhf{ / hLjlk08sf] u|flkmsn k|:t'ltnfO{ To; kfl/l:ylts kb\wltsf] Osf]nf]lhsn 
lk/fld8 elgG5 . 

• hLjlk08 (Biomass) eg]sf] ;hLjx¿sf] ;'s]sf] d[t z/L/sf] lk08 xf] .  

• s'g} vfb\orj|mdf /x]sf ljleGg vfb\o txdf /x]sf ;hLjx¿sf] hLjlk08sf] u|flkmsn k|:t'lt g} 
To; vfb\o rj|msf] hLjlk08 lk/fld8 xf] . 

• :ynLo Osf]l;:6dsf] hLj lk08 lk/fld8 ;'N6f] x'G5 lsg eg] ToxfF pTkfbssf] hLjlk08 ;a} 
eGbf a9L / t];|f] pkef]Stfsf] hLjlk08 ;a} eGbf sd x'G5 . 

 

 

 

 

 

 

• kf]v/Lsf] Osf]l;:6dsf] Osf]nf]lhsn lk/fld8 pN6f] x'G5 lsg eg] kf]v/Ldf pTkfbssf] 
hLjlk08 ;a} eGbf sd / t];|f] pkef]Stfsf] hLjlk08 ;a} eGbf a9L x'G5 . 

• k[YjLdf kfOg] / ;hLjx¿sf] cl:tTjsf] nflu geO{ gx'g] /;fogx¿nfO{ hLj e"–/f;folgs 
(Biogeochemicals) elgG5 . h:t} M kfgL, clS;hg, gfO6«f]hg / sfa{g 8fOcS;fO8 cflb . 

• ;hLj / jftfj/0f lar hLj e"/;fogx¿sf] cfbfgk|bfg eP/ ltgLx¿sf] dfqf ;Gt'lnt x'g] 
rj|mnfO{ hLj e"–/f;folgs rj|m elgG5 . h:t} M clS;hg rj|m, kfgL rj|m, sfa{g rj|m / 
gfO6«f]hg rj|m . 

af3,rLn 
 

:ofn, lj/fnf], 
AjfF;f], s's'/ 

km6\ofª\u|f, v/fof], 
ufO{, e}F;L, xfTtL 

3fF;, ?v 

t];|f] pkef]Stf 
 

bf];|f] pkef]Stf 
 

k|yd pkef]Stf 
 

pTkfbs 

7"nf] df5f / ;k{ 
  

;fgf] df5f, Eofu'tf] 
  

r]kfufF8f, kfgL ls/f 
 

n]pm 
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• clS;hg rj|m (Oxygen cycle) 

 

 

 

 

 

 

 

 

• hnrj|m (Water cycle) 

 

 

 

 

 

 

 

• sfa{g rj|m (Carbon cycle) 

 

 

 

 

 

 

 

 

;fF;km]bf{, pT:j]bg ubf{ / d[[t z/L/ s'Flxbf 

;fF;km]bf{, lgisfzg ubf{ / d[t z/L/ s'Flxbf 

xl/of 
l  

;f;km]bf{ 

 

hgfj/ / 
jg:klt  

OGwg 
 

d[t z/L/ 

k|s[ltdf /x]sf] clS;hg 

xl/of jg:kltx¿ 

sfa{g 8fOcS;fO8 
k|sfz ;+Zn]if0f ubf{ 

s'Flxbf afNbf 

k|sfz ;+Zn]if0f 
 

lkpF
 

afbn 

cl;gf–kfgL kbf{ lxpF 
kbf{ cflb 

e"ldut / 
;txL kfgL 

;"o{ 

ag:kltx
 

hgfj/x
 

k|sfz ;+Zn]if0f ubf{ k|s[ltdf /x]sf] sfa{g 
8fOcS;fO8 

zfsfxf/L hgfj/x¿ 

df+;fxf/L hgfj/x¿ 

xl/of jg:klt 

vfgf 

vfgf 

d[To' 

;f; 
km]bf{ 

afNbf 

s'Flxbf 

OGwgsf] ?kdf 
afNbf jf 
Hjfnfd'vL 
km'6\bf 

hldgdf 
;+/lIft eO{ 

sf]Onf, vlgh, 
t]n cflb  
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gfO6«f]hg rj|m (Nitrogen Cycle) 

 

j+zf0f'j|md (Heredity) 

• afa' cfdfaf6 ;Gtfgdf u'0f ;g]{ k|lj|mofnfO{ j+zf0f'j|md (heredity) elgG5 . 
• Pp6} :kL;Lhsf ;hLjx¿df x'g] km/skgnfO{ ljleGgtf jf kl/j[lTt (Variation) elgG5 . 
• j+zf0f'j|md / ljleGgtf -kl/j[lTt_ jf/] cWoog ug]{ hLjlj1fgsf] zfvfnfO{ hgg\ lj1fg 

(Genetics) elgG5 . 
• u|]u/ hf]g d]08nnfO{ hgg\ lj1fgsf] hGdbftf (Father of genetics) elgG5 . 
• d]08nn] s]/fpsf] k|of]u u/]/ To;sf] gtLhfsf] cfwf/df hgg\ lj1fg;DaGwL d]08nsf] lgod 

lbPsf 5g\ . 
• b'O{cf]6f z'b\w t/ ljk/Lt u'0fx¿df j|ml;ª\ x'Fbf klxnf] j+zdf b]lvg] u'0fnfO{ k|an u'0f 

(Dominant characters) / gb]lvg] u'0fnfO{ n'Kt u'0f (Recessive character) elgG5 . k|anu'0fsf] 
pkl:yltdf n'Kt u'0fsf nIf0fx¿ b]lvfb\o}gg\ . k|an u'0fnfO{ To;sf] cª\u|]hL gfdsf] klxnf] 
cIf/nfO{ Soflk6n kmd{df n]v]/ b]vfOG5 eg] n'Kt u'0fnfO{ ToxL cIf/nfO{ :dn kmd{df n]v]/ 
b]vfOG5 . h:tf] cUnf] jf]6nfO{ 'T' / xf]rf] af]6nfO t af6 ;ª\s]t  
ul/G5 . 

• s'g} ;hLjsf] aflx/L :j¿knfO{ To;sf] lkmgf]6fOk (Phenotype) / To;sf] hLgsf] agf}6nfO{ To; 
;hLjsf] lhgf]6fOk (Genotype) elgG5 . h:t} Tt / Tt j+zf0f' ePsf s]/fpsf] lkmgf]6fOk cUnf] 
x'G5 eg] Tt j+zf0f'df s]/fpsf] lhgf]6fOk cUnf] t/ Tt j+zf0f' ePsf] s]/fpsf] lhgf]6fOk cUnf] 
/ xf]rf] b'O{6} x'G5 . 
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• o:tf] ;hLj h;sf] lkmgf]6fOk / lhgf]6fOk c;dfg x'G5 To:t} ;hLjnfO{ xfOla|8 (Hybrid) jf 
l7dfxf elgG5 . h:t} Tt j+zf0f' hf]8fx¿df /x]sf] Pp6f j+zf0f' csf]{ j+zf0f'sf] ePsf s]/fpsf] 
af]6 xfOla|8 cUnf] x'G5 .  

• ljk/Lt u'0f ePsf j+zf0f'sf] ;xj+zf0f' (Allele) x'G5 . h:t} M Tt df, T sf] ;xj+zf0f' t / t sf] 
;xj+zf0f' T x'G5 . 

• o:tf] j|m; h;df Pp6f u'0fdfq ;xefuL ePsf] x'G5 To;nfO{ df]gf]xfOla|8 j|m; elgG5 h:t} M 
cUnf] / xf]rf] s]/fpsf] lj?jfdf x'g] j|m; df]gf]xfOla|8 j|m; xf] o;df s]/fpsf] af]6sf] prfOFsf] 
dfq ;xeflutf 5 . 

• b'O{cf]6f u'0fx¿sf] ;xeflutf ePsf] j|m;nfO{ 8fO{xfOla|8 j|m; (dihybrid cross) elgG5 h:t} M 
uf]nf] kx]nf] aLp ePsf] s]/fp / rfpl/Psf] xl/of] aLp ePsf] s]/fp lar x'g] j|ml;ª\u s]/fpsf] 
aLpsf] cfsf/ / aLpsf] ljb\o't\u u/L b'O{cf]6f u'0fx¿ ;xefuL ePsf 5g\ . 

• d]08nn] cfkm\gf] k|of]usf] nflu s]/fp g} 5fGg'sf lgDglnlvt sf/0fx¿ 5g\ M 
o s]/fpdf aGb km"n km'Ng] x'Fbf k|fs[lts ¿kdf logLx¿df :jod\ k/fu;]rg x'G5 / 

;lhn};Fu s[ltd tl/sfaf6 k/ k/fu;]rg klg u/fpg ;lsG5 . 
o s]/fpsf] af]6 ;lhn};Fu h'g;'s} 7fpFdf pdfg{ ;lsG5 . 
o s]/fpsf] hLjg rj|m 5f]6f] cjlwdf k'/f x'g] ePsf] x'gfn] k|of]usf] glthf l56} kfpg 

;lsG5 . 
o s]/fpdf y'k|} ljk/Lt u'0fx¿ kfOg] x'Fbf Pp6f u'0fsf] k|of]uaf6 cfPsf] glthf csf]{ 

u'0fsf] k|of]u u/L hfFRg ;lsG5 . 
• d]08nsf] lgodnfO{ lgDglnlvt ltg efudf af8\g ;lsG5 M 

o k|an u'0fsf] lgod (Law of dominance)  
o k[ysLs/0fsf] lgod jf n}ª\lus z'b\wtfsf] lgod (law of segregation or law of purity 

of gamete) 
o :jtGq u'0f k|;f/0fsf] lgod (Law of independent assortment)  

!= k|an u'0fsf] lgod (Law of dominance) 

o; lgod cg';f/ M æb'O{cf]6f ljk/Lt z'b\w u'0fx¿df j|ml;ª\u x'Fbf, klxnf] j+zdf k|an u'0f 

dfq b]vf kb{5 / n'Kt u'0f n's]/ /xG5 .Æ h:t} M z'b\w cUnf] (Tt) / z'b\w xf]rf] (Tt) s]/fpx¿ 
lar j|ml;ª\u x'Fbf klxnf] j+zdf ;a} s]/fpx¿ cUnf] x'G5g\ hjls ltgLx¿df n'Ktu'0fsf 

j+zf0f'x¿ klg x'G5g\ . 

 

 

 

 

 

 

 

[100% xfOla|8 cUnf]] 

t t T T 

TT tt 

X 

Tt Tt Tt Tt 

z'4 cUnf] z'4 xf]rf] 

Kof/]G6\; 

Uofld6 

klxnf] j+z 
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@= k[ysLs/0fsf] lgod jf n}ª\lus z'b\wtfsf] lgod (Law of segregation or law of purity of 
gametes) 

o; lgodcg';f/ æk|To]s u'0fsf] nflu hf]8fdf /x]sf sf/sx¿ n}ª\lus lgdf{0f x'Fbf 5'6\l6G5g\ .Æ 

o;} sf/0fn] ubf{ xfOla|8 ;hLjx¿sf] n}ª\lus klg z'b\w g} x'G5g\ . pbfx/0fsf] nflu klxnf] 

j+zaf6 k|fKt xfOla|8 cUnf] s]/fpdf ;]lNkmª\u x'Fbf Uofd]6 aGg] j|mddf sf/sx¿sf] k[ysLs/0fn] 

ubf{ g} lkmgf]6fOlks / lhgf]6fOlhs cg'kft j|mdzM #M! / !M@M! x'G5 . 

 

 

 

 

 

 

 

 

lkmgf]6fOlks cg'kft 3:1 -cUnf] / xf]rf]_ / lhgf]6fOlks cg'kft 1:2:1 -z'b\w cUnf], xfOla|8 cUnf] 
/ z'b\w xf]rf]_ . 

#=  :jtGq u'0f k|;f/0fsf] lgod (Law of independent assortment) 

o; lgod cg';f/ M 

æklxnf] j+zdf hj b'O{ hf]8f ;xj+zf0f'x¿ ;Dks{df cfpF5g\ ltgLx¿af6 n}ª\lus lgdf{0f x'g] j|mddf 

tL ;xj+zf0f'x¿ :jtGq ¿kn] 5'l66\G5g\ .Æ pbfx/0fsf] ¿kdf xfOla|8 uf]nf] kx]nf] aLp ePsf] 

s]/fpx¿df ;]lNkmª\u x'Fbf bf];|f] j+zdf ljleGg lsl;dsf s]/fpx¿ aG5g\ h;sf] lkmgf]6fOlks 
cg'kft 9:3:3:1 -uf]nf] kx]nf], uf]nf] xl/of], rfpl/Psf] kx]nf] / rfpl/Psf] xl/of]_ x'G5 . 

t t T t 

Tt Tt 

X 

TT Tt Tt tt 

xfOla|8 cUnf] xfOla|8 xf]rf] 

Kof/]G6\; 

n}lª\us 

bf];|f] j+z 
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• Go'lSno;df kfOg] cDnnfO{ Go'lSns cDn elgG5 . of] RNA / DNA u/L b'O{ lsl;dsf] x'G5 .  

• RNA sf] k'/f gfd /fOaf] Go'lSns cDn (Ribo Nucleic Acid) xf] o;df Pp6f dfq l/ag h:tf] 
/rgf x'G5 / o;n] k|f]l6gsf] ;+Zn]if0f ug]{ sfd ub{5 . 

• DNA sf] k'/f gfd l8clS;/fOjf] Go'lSns cDn (Deoxy Ribo Nucleis Acid) xf] . o;df 
l8cS;L/fOjf]h ;'u/ / yfoldg Iff/ kfOG5 . o;df b'O{cf]6f l/jg h:tf /rgfx¿ a]l/P/ /x]sf] 

h:tf] b]lvG5 / o;n] jfj' cfdfsf] u'0f ;Gtfgdf ;f5{ . 

• tfn'  v'Olng] (Baldness) ljb\o't\u cGwf] (Colour blindness) / lxdf]km]lnof h:tf /f]ux¿ s]6f 
dfG5]x¿df dfq x'G5g\ eg] a|]:6 SofG;/ s]6L dfG5]x¿df dfq x'G5 (1-2 % s]6fx¿df klg_ . 

o:tf /f]ux¿nfO{ Sex-linked diseases elgG5 . 
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u= lj|mofsnfkx¿ (Activities) 

!= s= s]Gb|Lo efudf /x]sf hgfj/ / jg:kltx¿nfO{ ltgLx¿sf] ;DalGwt ;d"xdf /fVg'xf];\ .  

 

 

 

 

 

 

v= x/]s ;d"xsf b'O{b'O{ k|d'v nIf0fx¿ n]Vg'xf];\ .  

@= lgDglnlvt k|lj|mofsf] nflu ;'xfFpbf] zAb lsgf/df lbPsf] afs;af6 5fGg'xf];\ .  

s– Pdf]lgod nj0f af6 gfO6«]6 nj0f jGg] k|lj|mof 

v– gfO6«]6 nj0f 6'lj|mP/ gfO6«f]hg lg:sg] k|lj|mof 

u– lj?jfn] vfgf agfpg] k|lj|mof 

3– ;hLjx¿n] clS;hgsf] k|of]u ug]{ k|lj|mof 

ª– d[t z/L/ / lgisflzt kbfy{af6 Pdf]lgod nj0f jGg] k|lj|mof 

r– gfO6«f]hg / xfO8«f]hg jf clS;hg ldn]/ Pdf]lgod nj0f jGg] k|lj|mof 

 

#=   

dfly afs;df lbPsf hgfj/ / jg:kltnfO{ tn lbOPsf] 6]andf /fv]/ kf]v/Lsf] Osf]l;:6d k'/f 

ug'{xf];\ . 

 

 

 

 

 

 

 

cfFk, ;d'b|L 3f]8f, ;k{, 
;Nnf], ds}, 8f]lNkmg, k/]jf, 
Eofu'tf], tf]/L, rd]/f], uf]xL, 

eFu]/f], wfg 

PsbnLo 
lhdf]:kd{ lk;]h 

PE; b'O{ bnLo /]lK6lnof 

PlDkmljof Dofd]lnof 

kmfO6f]KnfO6G;, ;fgf]df5f, kfgL ls/f, h'Knfª\s6G;, 7"nf] df5f, AofS6]l/of, n]pm r]kfuf8f, nfdv'6\6]sf] nfef{ 

gfO6«f]hg lkmS;];g 
Pdf]lglkms]zg 
l8gfO6«L lkms]zg 
Zjf; k|Zjf; 
k|sfz ;+in]if0f 
gfOl6«lkms]zg 
 

pTkfbs 
========================= 
========================== 

k|yd pkef]Stf 
================= 
=============== 

ljR5]bs 
================= 
=============== 

bf];|f] pkef]Stf 
================= 
=============== 

t];|f] pkef]Stf 
================= 
=============== 
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3= cEof;sf nflu k|Zgx¿ M 

1. ;hLjx¿sf] juL{s/0f eg]sf] s] xf] < 
2. juL{s/0fsf] hGdbftf s;nfO{ dflgG5 < 
3. ;hLjx¿sf] j}1flgs gfd n]Vg] kb\wltnfO{ s] elgG5 < 
4. lj?jfx¿nfO{ slt ;alsª\u8ddf ljeflht ul/Psf] 5 . ;alsª\u8dx¿sf] gfd klg 

lbg'xf];\ . 
5. km]g]/f]Uofd\;df s:tf] u'0f ePsf lj?jfx¿nfO{ /flvPsf] 5 . s'g} b'O{cf]6f u'0f n]Vg'xf];\ .  
6. km]gf]/f]Uofd\;x¿nfO{ sltcf]6f ;d"xdf ljeflht ul/Psf] 5 < gfd klg lbg'xf];\ . 
7. lhDgf]:kd{sf b'O{cf]6f pbfx/0fx¿ s]s] x'g\ < n]Vg'xf];\ .  
8. lhDgf]:kd{sf k|d'v b'O{cf]6f nIf0fx¿ n]Vg'xf];\ .  
9. PsbnLo / b'O{bnLo lj?jfx¿sf] h/f / kftdf s]s] km/s kfOG5 < 
10. kmfOnd sf]8f{6fsf k|d'v b'O{cf]6f nIf0fx¿ n]Vg'xf];\ . 
11. kmfOnd sf]8f{6fnfO{ sltcf]6f ;akmfOndx¿df afFl8Psf] 5 < tL ;a kmfOndx¿sf] gfd 

n]Vg'xf];\ .  
12. ;akmfOnd el6{j]|6fsf k|d'v b'O{cf]6f nIf0fx¿ n]Vg'xf];\ . 
13. Snf; lk;]h / Sofn; PlDkmlaofdf k|d'v b'O{cf]6f km/s n]v]/ k|To]ssf] b'O{b'O{cf]6f 

pbfx/0fx¿ n]Vg'xf];\ . 
14. Snf; /]lK6lnof / Snf; PE;df k|d'v b'O{cf]6f km/sx¿ n]Vb} k|To]ssf] b'O{b'O{cf]6f 

pbfx/0fx¿ n]Vg'xf];\ . 
15. Snf; Dofd]lnofdf kg]{ hgfj/x¿sf] k|d'v rf/cf]6f nIf0fx¿ n]Vg'xf];\ . o; ju{sf s'g} 

b'O{cf]6f pbfx/0f klg lbg'xf];\ . 
16. Osf]l;:6d eg]sf] s] xf] < 
17. Osf]l;:6dsf ch}ljs sf/s tTTj s]s] x'g\ < 
18. Osf]l;:6dsf h}ljs sf/s tTTjx¿ s]s] x'g\ < 
19. pTkfbssf] kl/efiff lbg'xf];\ / o;sf s'g} b'O{cf]6f hnLo / b'O{cf]6f :ynLo pbfx/0fx¿ 

lbg'xf];\ . 
20. pkef]Stf eg]sf s] x'g\ < 
21. k|yd pkef]Stf / bf];|f] pkef]Stfdf s] km/s 5 < s'g} b'O{cf]6f km/s / b'O{b'O{cf]6f pbfx/0f 

lbg'xf];\ . 
22. pRr pkef]Stf eg]sf] s] xf] < kf]v/L / rp/sf b'O{b'O{cf]6f pRr pkef]Stfsf] gfd  

lbg'xf];\ . 
23. vfb\o z[ª\vnfsf] kl/efiff lbg'xf];\ . 
24. vfb\o hfn eg]sf] s] xf] < 
25. Osf]nf]lhsn lk/fld8sf] kl/efiff lbg'xf];\ . 
26. afof]df; / afof]df; lk/fld8 eg]sf s] x'g\ . 
27. gfO6«f]hg lkmS;]zg eg]sf] s] xf] < of] slt tl/sfn] x'G5 . 
28. k|s[ltdf clS;hgsf] dfqf ;Gt'ng ug'{df xl/of jg:kltx¿sf] s] e"ldsf x'G5 < 
29. hLj e"–/f;fogsf] kl/efiff lbg'xf];\ . 
30. hLje'/;fog rj|m eg]sf] s] xf] < 
31. hLje'/;fog rj|msf s'g} ltgcf]6f pbfx/0fx¿ lbg'xf];\ . 
32. Pdf]lglkms]zg / l8gfOl6«lkms]zgsf] kl/efiff lbg'xf];\ . 
33. gfO6«Lkms]zg eg]sf] s] xf] < o; k|lj|mofnfO{ ;~rfng ug]{ JofS6]l/ofsf] gfd n]Vg'xf];\ . 
34. sf];] lj?jfx¿sf] h/fdf kfOg] JofS6]l/ofsf] gfd n]Vg'xf];\ . gfO6«f]hg rj|mdf o; 

JofS6]l/ofsf] e"ldsf s] x'G5 < 
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35. j+zf0f' / j+zf0f'j|md eg]sf s] x'g\ < 
36. kl/j[lTtsf] kl/efiff lbg'xf];\ . 
37. d]08nn] cfkm\gf] k|of]udf s'g ;hLjsf] k|of]u u/]sf lyP < 
38. d]08nn] cfkm\gf] k|of]usf] nflu s]/fp g} 5fGg'sf] s'g} b'O{cf]6f sf/0fx¿ n]Vg'xf];\ .  
39. k|an / n'Kt u'0fnfO{ pbfx/0f ;lxt :ki6 kfg'{xf];\ . 
40. lkmgf]6fOk / lhgf]6fOksf] kl/efiff lbg'xf];\ . 
41. l7dfxf (Hybrid) eg]sf] s] xf] < 
42. ;x j+zf0f'sf] pbfx/0f ;lxt kl/efiff lbg'xf];\ . 
43. df]gf]xfOlj|8 j|m; eg]sf] s] xf] < 
44. 8fOxfOlj|8 j|m; eg]sf] s] xf] < 
45. d]08nsf] k|antfsf] lgod eg]sf] s] xf] < 
46. d]08nsf] k|of]u af/] 5f]6s/Ldf n]Vg'xf];\ .  
47. d]08nsf] k[ysLs/0fsf] lgod n]Vg'xf];\ . 
48. d]08nsf] :jtGq u'0f k|;f/0fsf] lgod n]Vg'xf];\ . 
49. Go'lSns cDnsf b'O{cf]6f lsl;dx¿ s]s] x'g\ < 
50. cf/ Pg P / l8 Pg P sf] lar s'g} @ cf]6f km/s n]Vg'xf];\ .  

ª= gd'gf k|Zg pTt/ x¿ -P;Pn;L df]8]ncg';f/_ 

k|Zg != -s_= gfO6«f]hg lkmS;]zg eg]sf] s] xf] < tn lbOPsf ;hLjx¿sf] PsPscf]6f k|d'v nIf0f 

n]Vg'xf];\ . ds}+ Eofu'tf] 8f]lNkmg -!+#=$_ 

v= d]08nsf] :jtGq u'0f k|;f/0fsf] lgod n]Vg'xf];\ . z'b\w /ftf] (RR) / z'b\w ;]tf] (rr) km"n km'Ng] 

s]/fpx¿lar k|hgg x'Fbf klxnf] / bf];|f] j+zdf s]s:tf s]/fpx¿ b]lvG5g\ < rf6{ jf6 :ki6 

kfg'{xf];\ . bf];|f] j+zsf] lhgf]6fOlks cg'kft klg pNn]v ug'{xf];\ -!+@+)=%=#=%_ 

pTt/ !=s= jfo'd08nLo gfO6«f]hg, xfO8«f]hg jf clS;hg;Fu ;+of]hg u/L gfO6«f]hg nj0fx¿ aGg] 

k|lj|mofnfO{ gfO6«f]hg lkmS;]zg elgG5 . 

ds}+sf] nIf0f 

o;sf] kftdf ;dfgfGt/ g;f kfOG5 . 

Eofu'tf]sf] nIf0f 

  o;nfO{ k|hggsf] nflu kfgL rflxG5 . 

8f]lNkmgsf] nIf0f 

  o;n] aRrf hGdfpF5 / tL aRrfx¿nfO{ b"w v'jfpF5 . 

v= d]08nsf] :jtGq u'0f k|;f/0fsf] lgodcg';f/ M 

klxnf] j+zdf b'O{hf]8f ;x j+zf0f'x¿ ;Dks{df cfPkl5 ltgLx¿n] n}ª\lus lgdf{0f ubf{ tL 

;xj+zf0f'x¿ :jtGq ¿kn] 5'6\l6G5g\ . 

z'b\w /ftf] km"n km'Ng] / z'b\w ;]tf] km"n km'Ng] s]/fplar k|hgg\ M 
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lhgf]6fOlks cg'kft M 1:2:1 [z'b\w /ftf], xfOlj|8 /ftf] / z'b\w ;]tf]] 

k|Zg @ =s= rLn, 3fF;, km6\ofª\u|f / ;k{nfO{ ;xL j|mddf /fv]/ Pp6f vfb\o z[ª\vnf agfpg'xf];\ . 
ls;fgx¿n] sDtLdf #–$ jif{sf] cGt/fndf sf];] jfnL nufpg} kg]{ sf/0f s] xf]nf < n]Dgfsf] juL{s/0f 

ug'{xf]; . [!+@+!=$] 

v= j+zf0f' eg]sf] s] xf] < sfnf] / v}/f] s's'/x¿df ;dfud eO{ hGd]sf ;a} 5fp/fx¿ sfnf] g} ePsf] 

kfOof] . o;sf] sf/0f s]s] xf]nf < pSt k|hggnfO{ cfjZos rf6{af6 klg b]vfpg'xf];\ . 

[!+!+!=%=#=%] 

pTt/ @=s= vfb\o >[v+nf 

 3fF;  km6\ofª\u|f  ;k{  rLn 

sf];]afnLsf] h/fdf ufF7f h:tf /rgfx¿ x'G5g\ . tL /rgfx¿df kfOg] /fOhf]laod eGg] JofS6]l/ofn] 

gfO6«f]hg lkmS;]zg u/L df6f]nfO{ dlnnf] agfpF5 . To;} sf/0fn] ls;fgx¿n] sDtLdf #–$ jif{sf] 
cGt/fndf ePklg sf];]afnL pdfg}{ kg]{ x'G5 . 

n]Dgfsf] juL{s/0f 

lsª\u8d    –KnfG6 

;jlsª\u8d    –km]g]/f]Uofd; 

l8lehg      –PlGhcf]:kd{ 

Snf;       –df]gf]sf]l6n]8g      
pbfx/0f        –n]Dgf 

 

v= j|mf]df]hf]ddf kfOg] / afa' cfdfsf] u'0fnfO{ ;Gtfgdf ;fg]{ /rgfnfO{ j+zf0f' elgG5 .  

lgDglnlvt sf/0fx¿n] ubf{ sfnf] / v}/f] s's'/x¿sf] ;dfudaf6 sfnf] 5fp/fx¿ dfq hGd]sf x'g 

;S5g\ . 
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!= sfnf] / v}/f] b'j} z'b\w u'0fx¿ ePsf] x'g' k5{ . 

@= sfnf] / v}/f] u'0fx¿ dWo]sf] sfnf] u'0f k|an x'g' kb{5 . 

 

 

  

 

 

 

k|Zg #=s= gfO6«LkmfOª\ / gfO6«f]hg lkmlS;ª\u JofS6]l/ofdf sfo{sf] cfwf/df km/s n]Vg'xf];\ . kf]v/Lsf] 

afof]df; lk/fdl8nfO{ ;km gfdflª\st lrqaf6 b]vfpg'xf];\ . rd]/f]nfO{ r/f ju{df g/fVg] b'O{cf]6f 

sf/0fx¿ n]Vg'xf];\ . -!+!=%+@=$=%_ 

v= cf/PgP / l8PgP df b'O{cf]6f km/sx¿ n]Vg'xf];\ . df]gf]xfOla|8 j|m;sf] kl/efiff lbg'xf];\ . -@+!=#_ 

pTt/ #=s= gfOl6«kmO8 JofS6]l/ofn] Pdf]lgod nj0fnfO{ gfO6«]6 nj0fdf kl/jlt{t ub{5 eg] gfO6«f]hg 

lkmlS;ª\u JofS6]l/ofn] jfo'd08nLo gfO6«f]hgnfO{ gfO6«f]hg nj0fx¿df kl/jlt{t ub{5 . 

 

kf]v/Lsf] jfof]df; lk/fld8 

 

 

 

 

 

 

 

 

 

rd]/f]nfO{ r/f ju{df g/fVg'sf lgDg lnlvt b'O{cf]6f sf/0fx¿ 5g\ M 
!= rd]/f]sf] z/L/nfO{ KjfFvn] 9fs]sf] x'Fb}g j? /f}+ n] 9fs]sf] x'G5 . 

@= rd]/f]sf] d'v r'Rrf]sf] ¿kdf x'Fb}g . 

7'nf] df5f, ;k{ 

;fgf] df5f, Eofu'tf 

kfgL ls/f, r]kfuf+8f 

n]pm 

t];|f] pkef]Stf 

bf];|f] pkef]Stf 

k|yd pkef]Stf 

pTkfbs 

z'4 sfnf] z'4 v}/f] 

Parents 

Gametes 

F1 generation 

BB bb 

B B b b 

Bb Bb Bb Bb 

X 
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-v_= RNA / DNA df km/s  

cf/ Pg P 8L Pg P 
!= o;df /fOaf]h ;'u/ kfOG5 . 

@= of] l;ª\un x]lnsn ePsf] x'G5 . 
!= o;df l8 clS;/fOaf]h ;'u/ kfOG5 . 

@= o;df 8an x]lnsn ;+/rgf x'G5 . 

df]gf] xfOla|8 j|m; eg]sf] o:tf] j|m; xf] h;df Ps hf]8L u'0f dfq ;xefuL ePsf] x'G5 . h:t} cUnf] 

s]/fpsf] af]6 / xf]rf] s]/fpsf] af]6 lar x'g] j|ml;ª\u, o;df af]6sf] prfO ;xefuL ePsf] 5 . 

k|Zg $=-s_= k|an u'0f / n'Kt u'0fdf s'g} b'O{cf]6f km/sx¿ n]Vg'xf];\ . d]08nn] cfkm\gf] k|of]usf] nflu 

s]/fp g} 5fGg'sf b'O{cf]6f sf/0fx¿ n]Vg'xf];\ .      [@+@=$] 
-v_= hLj lk08 / hLje"/;fogsf] kl/efiff lbg'xf];\ . tf]/Lsf] juL{s/0f u/L Pp6f k|d'v nIf0f n]Vg'xf];\ . 

           [@+!=%=#=%] 
pTt/ M 

-s_ k|an u'0f / n'Kt u'0fdf km/s M 

k|an u'0f n'Kt u'0f 
!= o; u'0fn] ljk/Lt u'0fnfO{ bafpg] Ifdtf 

/fVb5 . 

@= o;nfO{ hgfpg u'0fsf] klxnf] cIf/nfO{ 

Soflk6n n]6/df n]lvG5 . 

!= o; u'0fn] k|an u'0fsf] pkl:yltdf cfk'mnfO{ 

b]vfpg ;Sb}g . 

@= o;nfO{ hgfpg ;DalGwt k|an u'0fsf] klxnf] 

cIf/nfO{ Small form df n]lvG5 . 

d]08nn] cfkm\gf] k|of]usf] nflu s]/fp g} 5fGg'sf lgDglnlvt sf/0fx¿ 5g\ M 

!= s]/fpdf aGb km"n km'Ng] x'Fbf k|fs[lts ¿kdf :jod\ k/fu;]rg eO{ u'0fsf] z'b\wtf sfod /xG5 . 

@= s]/fpsf y'k|} k|hfltx¿ kfOG5g\ To;} Pp6f u'0fsf] k|of]u u/L lgsflnPsf] glthfnfO{ csf]{ u'0fsf] 
k|of]u u/L hfFRg ;lsG5 . 

v= vfb\o rj|mdf /x]sf] s'g} vfb\o txsf] ;a} ;hLjx¿sf] ;'s]sf] d[t z/L/sf] lk08nfO{ g} To; vfb\o 

txsf] hLj lk08 elgG5 . 

k[YjLdf kfOg] o:tf /;fogx¿ h'g ;hLjx¿nfO{ arfO/fVg dxTTjk"0f{ e"ldsf v]Nb5g\ To;nfO{ 

hLje"/;fog elgG5 . 

tf]/Lsf] juL{s/0f 

lsª\u8d   – jg:klt (Plant) 

;a lsª\u8d   – km]g]/f]Uofd\; 

;a l8eLhg   – :kd]{6f]kmfO6f 

Snf;    – 8fO{sf]6Ln]8G; 

   pbfx/0f     – tf]/L 

nIf0f M 

 o;sf] lapdf @ cf]6f kmSn]6f kfOG5 . 
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k|Zg %=s= Pdf]lglkms]zgsf] kl/efiff lbg'xf];\ . tn lbOPsf nIf0fx¿ ePsf ;hLjx¿sf] Snf; -ju{_ 

lrGg'xf];\ M 

• z/L/nfO{ lrKnf] sTnfn] 9fs]sf] km'Nsfaf6 ;f; km]g]{ 

• kftdf hfnLh:tf] gzf ePsf], aLpdf b'O{cf]6f kmSn]6f x'g] . 

• z/L/nfO{ v;|f] sTnfn] 9fs]sf], kmf]S;f]af6 ;f; k]g]{ . [!=%+!=%=#] 

v= pTkl/jt{g (Mutation) eg]sf] s] xf] < 8L Pg P sf] ;kmf gfdflª\st lrq sf]g'{xf];\ . d]08nsf] 

k[ysLs/0fsf] lgod n]Vg'xf];\ . [!+@+!=%=$=%] 

pTt/ -s_= ;hLjx¿sf] d[t z/L/ / lgisflzt kbfy{nfO{ s'xfP/ Pdf]lgod nj0f agfpg] k|lj|mofnfO{ 

Pdf]lglkms]zg elgG5 . 

• lk;]h 

• 8fOsf]l6n]8G; 

• /]lK6lnof 

-v_= s'g} ;hLjsf] z/L/df crfgs j|mf]df]hf]ddf kl/jt{gn] ubf{ ;Gtltdf b]lvg] afa'–cfdfdf gePsf] 
lgtfGt km/s k|sf/sf] u'0f b]lvg'nfO{ pTkl/jt{g (Mutation) elgG5 . 

8LPgP 

 

d]08nsf] k[ysLs/0fsf] lgodcg';f/, æk|To]s u'0fsf] nflu hf]8fdf /x]sf sf/sx¿ n}ª\lus lgdf{0f x'g] 
j|mddf 5'l66\G5g\ .Æ o;nfO{ n}ª\lus z'b\wtfsf] lgod klg elgG5 . 

-r_= cEof;sf nflu gd'gf k|Zgx¿ -P; Pn ;L df]8]ncg';f/_ 

!=-s_ Osf]nf]lhsn lk/fld8sf] kl/efiff lbg'xf];\ . kf]v/Lsf] hLjlk08 lsg pN6f] x'G5 < tn 
lbOPsfx¿df b'O{b'O{cf]6f km/s n]Vg'xf];\ . [!+!=%+@=$=%] 

-v_=  olb z'b\w uf]nf kx]nf] lap x'g] s]/fp (RRYY) / z'b\w rfpl/Psf] xl/of] aLp x'g] s]/fp lar 
k|hgg u/fOPsf] 5 eg] – 

• klxnf] j+zdf s:tf s]/fpsf af]6x¿ b]lvG5g\ <  
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• bf];|f] j+zsf] ;Gtfgx¿ aGg] k|lj|mofnfO{ r]s/ jf]8{af6 b]vfpg'xf];\ . [!+@=#] 
@=-s_= Pp6f s]/fpsf] af]6sf] j}1flgs gfd n]v]/ To;sf] juL{s/0f ug'{xf];\ . lbOPsf] lrqdf Pp6f 

hLje"/;fog rj|msf] efu b]vfOPsf] 5 . o;sf] cfwf/df lgDg k|Zgx¿sf] pTt/ lbg'xf];\ . 

 

  

 

 

 

 

 

• s / v k|lj|mofx¿ s]s] x'g ;S5g\ . 

• u k|lj|mofsf] gfd n]Vg'xf];\ . o; k|lj|mofn] xfdLnfO{ s] kmfObf u5{ < 

• 3 k|lj|mofsf] gfd n]Vg'xf];\ . [!=%+!+!+)=%=$] 
-v_  nfdf] kv]6f ePsf 8«f];f]lkmnf (LL) / 5f]6f] kv]6f ePsf 8«f];f]lkmnf (ll) lar k/k|hgg\ x'Fbf klxnf] 

/ bf];|f] j+zx¿df s] s:tf 8«f];f]lkmnf b]lvG5g\ rf6{af6 b]vfpg'xf];\ / ;fy} bf];|f] j+zsf] 

lkmgf]6fOlks / lhgf]6fOlks cg'kft n]Vg'xf];\ . [@=%+!=#=%] 
#-s_= Snf; PlDkmlaofsf] s'g} b'O{cf]6f nIf0f / Pp6f pbfx/0f lbg'xf];\ . el6{a|]6\;df s'g} b'O{cf]6f 

km/sx¿ n]Vg'xf];\ . kmfu'g t}tdf u8\ofª\u u'8'ª\u eP/ k/]sf] kfgL ls;fgsf] nflu nfebfos 

x'G5 . lsg < [!=%+!+!=%=$] 
-v_  sfnf] (BB) / ;]tf] (bb) v/fof] lar j|ml;ª\u x'Fbf klxnf] j+zdf Pp6f klg v/fof] ;]tf] gx'g'sf] 

sf/0f s]s] x'g ;S5 < n]Vg'xf];\ . cf/ Pg P / l8 Pg P df s'g} ltgcf]6f km/sx¿ n]Vg'xf];\ . 

[@+!=%+@=$=%]   
$=-s_= Osf]l;:6d eg]sf] s] xf] < rp/sf] afof]df; lk/fld8nfO{ lrqaf6 b]vfpg'xf];\ . ;fOs;sf] 

juL{s/0f u/L Pp6f k|d'v nIf0f n]Vg'xf];\ . [!+!=%+@=$=%] 
-v_= pTkl/jt{g eg]sf] s] xf] < lbOPsf] lrqsf] cfwf/df lgDg k|Zgx¿sf] pTt/ lbg'xf];\ .  

 R R 

r Rr Rr 
r Rr Rr 

• of] s'g j+zsf] rf6{ lbOPsf] 5 < o;sf] ;Gtfgx¿sf] lkmgf]6fOk n]Vg'xf];\ .  

• o; lrqn] d]08nsf] s'g lgod b]vfpF5 < To; lgodnfO{ n]Vg'xf];\ . [!+!+!=#] 
%=-s_= lhDgf]:kd{ / PlGhcf]:kd{df b'O{cf]6f km/sx¿ n]Vg'xf];\ . sfa{g rj|mnfO{ rf6{af6 b]vfpg'xf];\ . 

ls;fgx¿n] ldl>t v]tL k|0ffnLnfO{ a9fjf lbg' k5{ . lsg < [!+@+!=%=$=%] 

O2 

s v hgfj/ / 
lj?jf 

xl/of 
jg:klt 

u 

3 
CO2 
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 T t 

T TT Tt 

t Tt tt 
 

-v_= l7dfxf (Hybrid) eg]sf] s] xf] < sfnf] v/fof] (BB) / ;]tf] v/fof] (bb) lar k/k|hgg x'Fbf bf];|f] 

j+z;Dd aGg] ;Gtfgx¿nfO{ rf6{af6 b]vfpg'xf];\ . [!+@=#] 
^=-s_ sf]8{6\; / ggsf8]{6\;df s'g} b'O{cf]6f km/sx¿ n]Vg'xf];\ . ds}sf] j}1flgs gfd n]Vg'xf];\ . 

kf]v/Lsf] Osfl;:6dsf] ;ª\Vof lk/fld8nfO{ lrqaf6 b]vfpg'xf];\ . [!+!+@=$] 
-v_= ;xj+zf0f' (Allele) eg]sf] s] xf] < sfnf] s's'/x¿af6 v}/f] 5fp/f hGdg] s'g} Pp6f sf/0f s] 

x'g;S5 < cfkm\gf] pTt/sf] k'li6df rf6{ klg lbg'xf];\ . [!+@=%=#=%]  
&=-s_= df]gf]xfOla|8 j|m; eg]sf] s] xf] < d]08nn] cfkm\gf] k|of]usf] nflu s]/fp g} 5fGg'sf s'g} ltgcf]6f 

s/0fx¿ n]Vg'xf];\ . [!=%+#=$=%] 
-v_= hLje"/;fog eg]sf] s] xf] < tn lbOPsf ;hLjx¿sf] juL{s/0f ug'{xf];\ . [!x#] 
(i). rgf  (ii). w'kL 
*=-s_= d]08nsf] n}ª\lus z'b\wtfsf] lgod (Law of purity of gamete) eg]sf] s] xf] < rf6{ klg lbP/ 

:ki6 kfg'{xf];\ . lkmgf]6fOk / lhgf]6fOkdf Pp6f km/s n]Vg'xf];\ . [!=%+!=%+!=$] 
-v_= gfO6«f]hg lkmS;]zg / gfO6«Lkms]zgdf s'g} b'O{cf]6f km/sx¿ n]Vg'xf];\ . Eofu'tf]sf] juL{s/0f u/L 

Pp6f k|d'v nIf0f n]Vg'xf];\ .  [@+!=%=#=%] 
(=-s_= la?jf / hgfj/sf] z/L/df uPsf] kfgL km]l/ jftfj/0fdf s;/L kms{G5 < l8gfOl6«kms]zg eg]sf] 

s] xf] < Ps bnLo / b'O{bnLo la?jfx¿df s'g} b'O{cf]6f km/sx¿ n]Vg'xf];\ . [!=%+!+@=$=%] 
-v_= l8PgPsf] ;kmf gfdflª\st lrq n]Vg'xf];\ . j+zf0f'sf] kl/efiff lbg'xf];\ . [@+!=#] 
!)=-s_ jfo' d08nsf] gfO6«f]hg hdLgdf s;/L k'U5 < :ki6 kfg'{xf];\ . tn lbOPsf ;hLjx¿sf] 

juL{s/0f ug'{xf];\ . [!=%+#=$=%] 

(i) ;d'b|L 3f]8f   

(ii) tf]/L 
(iii) xj]n 

-v_= hLj lk08 lk/fld8sf] kl/efiff lbg'xf];\ . lbPsf] lrqsf] cfwf/df lgDg k|Zgx¿sf] pTt/  

lbg'xf];\ . 

(i) o;n] s'g j+zsf ;Gtfgx¿ b]vfpF5 < o;sf] lkmgf]6fOlks cg'kft 
n]Vg'xf]; . 

(ii)  o;n] d]08nsf] l;b\wfGtsf] s'g lgodnfO{ b]vfpF5 < [!x#=#] 

 

*** 
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PsfO M !) 

jfo'd08n, k[YjLsf] Oltxf; / a|x\df08 

 
-s_ kf7\o j:t' 

jfo'd08n M 
jfo'd08nsf txx¿, cf]hf]g tx, u|Lg xfp; k|efj, u|Lg xfp;, cf}b\of]lus Uof;x¿ 

k[YjLsf] Oltxf; M 

k[YjLsf] pTklTt, ef}uf]lns ;dotflnsf, hLjfjz]if 

a|x\df08 M 

a|x\df08sf tf/fk'~h, cfsfz uª\uf, tf/fd08n, ;f}o{d08n, tf/fx¿larsf] b"/L gfKg] PsfOx¿, tf/fx¿ 

hGd / d[To', pNsf, pNsflk08, lzz'u|x 

-v_= hfGg}kg]{ s'/fx¿ M 
jfo'd08n (Atmosphere) 

• k[YjLnfO{ 3]l//x]sf] xfjfnfO{ jfo'd08n elgG5 .  
• jfo'd08nnfO{ lgDglnlvt kfFr txdf afFl8Psf] 5 M 

(i) lgDgd08n (Troposphere) 
(ii) ;dtfkd08n (Stratosphere) 
(iii) dWod08n (Mesosphere) 
(iv) tfkLod08n (Thermosphere) 
(v) afXod08n (Exosphere) 

• jfo'd08nsf ljleGg tx;DaGwL hfgsf/L tn lbOPcg';f/ 5 M 
j|m=;+= txsf] gfd k[YjLsf] ;txaf6 

prfO 
tfkj|md cjoj 

!= lgDgd08n 0-16 km cf};t 220 C b]lv Go'gtd –
80oC 

N2,O2,H2O 

@= ;dtfkd08n 16-50 km – 80oC b]lv – 2oC N2,O2,O3 

#= dWod08n 50-80 km – 2oC b]lv –110oC N,O,O2, cToGt Go"g  
O3 

$= tfkLod08n 80-720 km 110oC b]lv –1200oC He, H+,N3,O-2 

%= afXod08n 720-9600 km 1200)C b]lv –6000oC H,He 

• :6«f6f]:km]o/df kfOg] cf]hf]g txn] xfdLnfO{ k/fa}hgL ls/0fx¿sf] xfgLsf/s k|efjaf6 
hf]ufpF5 .  

• CFC, sfa{g 6]6«fSnf]/fO8, ldyfOn a|f]dfO8 / gfO6«f]hgsf cS;fO8x¿n] cf]hf]g txnfO{ 
kftnf] agfpF5g\ .  

• cf]hf]g tx kftlnFbfsf xfgLsf/s c;/x¿ lgDg lnlvt 5g\ M 
o dfgj z/L/df 5fnfsf /f]ux¿, df]tLljGb', 5fnfsf] SofG;/, /f]u k|lt/f]ws Ifdtf 36\g] 

cflb /f]u nfU5g\ . 
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o o;n] afnL pTkfbg / jghª\unnfO{ 36fpF5 . 
o o;n] df5f / Eofu'tf h:tf hgfj/x¿sf] hg;ª\Vof 36fpF5 .  
o o;n] ljZjJofkL ¿kdf tfkj|md a9fpF5 . 

• cf]hf]g txsf] ljgfz /f]Sg To; txdf c;/ k'¥ofpg] /;fogx¿sf] pT;h{g 36fpg' jf aGb 
ug'{k5{ . 

• sfFr jf Knfli6sn] agfOPsf] 3/ h;df tfkj|mdsf] ;fy} cGo s'/fx¿sf] lgoGq0f u/]/ j]df};dL 
t/sf/L / kmnkm"nsf] pTkfbg ul/G5 eg] To;nfO{ u|Lg xfp; jf xl/t u[x  
elgG5 .  

• sfa{g8fOcS;fO8, gfO6«; cS;fO8, ldy]g / kfgLsf] jfkm h:tf kbfy{x¿n] ;"o{sf] tfknfO{ 
;f];]/ k[YjLnfO{ Gofgf] agfpF5 . o; k|lj|mofnfO{ xl/t u[x k|efj elgG5 . Uof;x¿nfO{ xl/t u[x 
Uof; elgG5 . 

• xl/t u[x k|efjsf kmfObf / a]kmfObf b'O{6} 5g\ .  
• a9L xl/t u[x k|efjsf s]xL a]kmfObfx¿ lgDglnlvt x'g\ M 

o o;n] ljZjJofkL ¿kdf tfkj|md j[b\lw u/L hnjfo' kl/jt{g ub{5 . 
o o;n] lj|mlif k|0ffnLdf gsf/fTds k|efj kfb{5 . 
o o;n] hnrj|mnfO{ klg c;Gt'lnt ub{5 . 
o o;n] ubf{ xfgLsf/s ls/fx¿ a9\5g\ . 

• ljleGg snsf/vfgfaf6 pT;lh{t x'g] Uof; kbfy{x¿nfO{ cf}b\of]lus Uof; elgG5 . CO2, CO, 
SO2 cflb s]xL k|d'v cf}b\of]lus Uof; x'g\ . 

• cf}b\of]lus Uof;x¿sf xfgLsf/s c;/x¿ lgDg k|sf/ 5g\ M 
o s]xL cf}b\of]lus Uof;x¿n] cDn jiff{ (acid rain) u/fpF5g\ .  
o w]/}h;f] cf}b\of]lus Uof;, u|Lg xfp; Uof; ePsf] x'gfn] o;n] Unf]an–jfld{ª\u klg 

u/fpF5 . 
o logLx¿n] :df]u (smog) agfpF5, h;n] dfgj :jf:Yodf xfgLsf/s c;/ ug'{sf] ;fy} 

jfo'd08nLo ckf/blz{tf a9fpF5 . 
o s]xL o:tf Uof;x¿n] ubf{ Zjf;, g;f / /St ;~rf/ k|0ffnLsf /f]ux¿ nfUb5g\ .  

k[YjLsf] Oltxf; (History of the earth) 
• k[YjL jf ;f}/d08nsf] pTklTt jf/] y'k|} kl/sNkgfx¿ lbOPsf 5g\ . tL kl/sNkgfx¿ lgDg 

lnlvt x'g\ M 
o k'/fgf] Knfg]l6l;dn kl/sNkgf M o;nfO{ ;g\ !&$( df km|fG;sf bfz{lgs akmgn] 

lbPsf lyP . 
o lgxfl/sf kl/sNkgf M o;sf] k|ltkfbg ;g\ !&%% df Odfg'cn sf06n] u/]sf lyP eg] 

;g\ !&(^ df o;sf] ;'wf/ n]Knf;n] u/]sf lyP .  
o gofF Knfg]l6l;dn kl/sNkgf M ;g\ !()% df o; kl/sNkgf af/] 6L=;L=RofDaln{g / 

Pkm cf/ dfpN6gn] jtfPsf lyP . 
o Hjf/ ;DaGwL kl/sNkgf M of] kl/sNkgf ;g\ !(!& df ;/ h]D; lhG; / ;/ Xof/f]N8 

h]k|]mn] lbPsf 5g\ .  
o cfsfz uª\ufaf6 ;f}o{ d08nsf] pTklTt jf w'nf] s0f ;d'Rro kl/sNkgf M o; 

kl/sNkgfnfO{ ;g\ !($$ df j}1flgsx¿sf] ;d"xn] lbPsf] lyof] . h;df k|d'v e"ldsf 
s"k/ / sfn{Dofg e]Oh:ofs/sf] lyof] .  

• k[YjLsf] pTklTtb]lv xfn;Ddsf] h}ljs / ef}uf]lns ljsf;j|mdsf] j0f{gnfO{ ef}ule{s ;do 
tflnsf elgG5 . o; tflnsfnfO{ ljleGg Oof]g, P/f, k]l/of]8 / Okf]sdf afl8Psf] 5 .  

• Ocf]g eg]sf] ef}ule{s ;do tflnsfsf] ;a} eGbf 7'nf] sDkf]g]G6 xf] h'g lgDgfg';f/ 5 M 
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o km]g]/f]hf]Os -jt{dfg b]lv % s/f]8 &) nfv jif{ k"j{;Dd_ 
o k|f]6]/f]hf]Os -% s/f]8 &) nfv jif{ k"j{b]lv @=% c/j jif{ k"j{;Ddsf] ;do_ 
o cfls{og -@=% c/a jif{ k"j{ b]lv #=* c/j jif{ k"j{;Dd_ 
o x]lnog -#=* c/j jif{ k"j{ b]lv $=^ c/j jif{ k"j{;Dd_ 

• P/f eg]sf] Ocf]gsf] ljefhg xf] . O{cf]g lgDglnlvt rf/cf]6f 5g\ M 
o l;gf]hf]Os -jt{dfg b]lv ^% nfv jif{ k"j{ ;Dd, :tgwf/Lsf] ;do_ 
o ld;f]hf]Os -^% nfv jif{ k"j{b]lv % s/f]8 &) nfv jif{ k"j{;Dd, ;/L;[kx¿sf] ;do_ 
o k]lncf]hf]Os -@ s/f]8 %) nfv jif{ k"j{ b]lv % s/f]8 &) nfv jif{ k"j{;Dd, 

peor/x¿sf] ;do_ 
o lk|SoflDa|og -% s/f]8 &) nfv jif{ k"j{sf] ;do_ 

• k]l/of]8 eg]sf] P/fsf] ljefhg xf] . l;gf]hf]Os P/fnfO{ Sjf6g{/L / 6;{o/L tyf ld;f]hf]Os 
P/fnfO{ j|m]6fl;o;, h'/fl;s / 6«fol;s u/L ltgcf]6f k]l/of]8df afFl8Psf] 5 . o;} u/L 
k]lncf]hf]Os P/fnfO{ ;ftcf]6f k]l/of]8df afFl8Psf] 5 . tL x'g\ SolDa|og, cf]8f]{lel;og, 
l;n'l/og, l8ef]lgog, ldl;l;lkog, k]lG;Neflgog / kld{og . 

• Sjf6{g/L k]l/of]8nfO{ xf]nf]l;g / lKn:6f]l;g tyf 6l;{o/L k]l/of]8nfO{ kfFrcf]6f Okf]sdf 
afFl8Psf] 5 . tL x'g\ k]lncf]l;g, Ocf]l;g, cf]lnhf]l;g ldcf]l;g / lKncf]l;g . 

• s]xL k|d'v jg:klt / hgfj/x¿sf] pTklTt M 
j|m=;+= jg:klt / 

hgfj/ 
pTklTt ;do 

Okf]s k]l/of]8 P/f s}lkmot 
!= JofS6]l/of – – lk|SoflDa|og #=* c/j jif{ 

k"j{ 
@= n]pm – – lk|SoflDa|og #=@ c/j jif{ 

k"j{ 
#= df5f – cf]8f]{lel;og k]lncf]hf]Os  
$= PlDkmljog – l8ef]lgod k]lncf]hf]Os  
%= /]K6fOn – k]lG;Neflgod k]lncf]hf]Os  
^= 8fOgf];/ – 6«fol;s ld;f]hf]Os  
&= :tgwf/L – h'/fl;s ld;f]hf]Os  
*= r/f – h'/fl;s ld;f]hf]Os  
(= 3f]8f k]lncf]l;g 6l;{o/L l;gf]hf]Os  
!)= Xj]n Ocf]l;g 6l;{o/L l;gf]hf]Os  
!!= xfTtL cf]lnhf]l;g 6l;{o/L l;gf]hf]Os  
!@= dflg; lKncf]l;g 6l;{o/L l;gf]hf]Os  
• kTt]bf/ r6\6fgdf ;hLjx¿sf] ;+/lIft d[t z/L/ jf o;sf] s'g} klg c+znfO{ g} hLjfjz]if 

elgG5 . hLjfjz]if aGg nfvf} jif{ ;do nfUb5 .  
• ;+/lIft cl:yk~r/ k|0ffnL, r6\6fgdf ag]sf] ;hLjsf] 5fk, cflb hLjfjz]ifsf s]xL pbfx/0fx¿ 

x'g\ . sf]Onf / vlgh t]nx¿ klg hLjfjz]if g} x'g\ . oL hLjfjz]ifx¿ O{FGwg / cGo k|of]usf] 
nflu pkof]u x'G5g\ .  

• hLjfjz]ifsf] cWoogsf] cfwf/df j|mdljsf; ePsf] eGg] s'/f] k|dfl0ft x'G5 eg] logLx¿s} 
cfwf/df ef}ule{s ;do tflnsfsf] lgdf{0f ul/Psf] 5 .  
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• sf]Onf / k]6«f]lnodsf] lgdf{0f ;hLjx¿sf] d[t z/L/af6 ePsf] xf] . ha ljleGg ;hLjx¿ 
ef}ule{s k|lj|mofx¿n] ubf{ hdLgdf lylrg k'u], ltgLx¿nfO{ s]xL JofS6]l/ofn] lar5]bg u/]/ 
sf]Onf / k]6«f]lnodsf] lgdf{0f u/]sf x'g\ .  

a|x\df08 (The Universe) 
• Pi6«f]gf]ldsn PsfO / k|sfz jif{ h:tf PsfOx¿sf] k|of]u u/]/ cfsfzLo lk08x¿ larsf] b"/L 

gfKg] ul/G5 . 
• 1 Pi6«f]gf]ldsn PsfO  =1.5x108km 

/ 1 k|sfz jif{   =9.5x1012km 
• c/jf} tf/fx¿sf] ljzfn ;d"xnfO{ tf/fk'~h elgG5 . o:tf tf/fk'Ghx¿ clgoldt, sdfgL / 

c08fsf/ u/L ltg cfsf/df x'G5g\ . cfsfz uª\uf / PG8«f]d]8f o;sf pbfx/0f x'g\ .  
• cfsfz uª\uf Pp6f sdfgL cfsf/sf] tf/fk'~h xf], h; leq xfd|f] ;f}/d08n klg kb{5 .  
• s]xL tf/fx¿sf] o:tf] ;d"x h;n] s'g} lglZrt cfsf/ agfPsf] x'G5, To;nfO{ tf/fd08n 

elgG5 . sfZok, ;KtClif, a'6\; / ljleGg /flzx¿ o:tf tf/f d08nsf pbfx/0fx¿ x'g\ .  
• ;"o{ / ;"o{sf] jl/kl/ 3'Dg] cfsfzLo lk08x¿sf] ;d"xnfO{ ;f}o{d08n elgG5 . 
• ;"o{sf] jl/kl/ cf–cfkm\gf] sIfdf 3'ld/x]sf uf]nf cfsfzLo lk08x¿nfO{ u|x elgG5 . 

logLx¿sf] sIfnfO{ l5d]sL u|xsf sIfn] sf6\b}g . o:tf u|xx¿ cf7cf]6f 5g\ . tL x'g\M a'w, 
z'j|m, k[YjL, dª\un, j[x:klt, zlg, c¿0f / a?0f . 

• l;/;, od / Pl/; tyf cGo s]xL cfsfzLo lk08x¿nfO{ km'Rr] u|x (dwarf planet)  
elgG5 .  

• u|xsf] jl/kl/ 3'Dg] cfsfzLo lk08nfO{ pku|x (satellite) elgG5 . o:tf pku|x k|fs[lts / 
s[ltd b'O{ lsl;dsf x'G5g\ .  

• o:tf k|fs[lts pku|xx¿ sl/j !&% cf]6f 5g\ . j'w / z'j|msf] s'g} pku|x 5}g . k[YjLsf] 
Pscf]6f / dª\unsf] b'O{cf]6f pku|x 5g\ . o;} u/L j[x:kltsf] ^& cf]6f, zlgsf] ^@, c¿0fsf] 
@& cf]6f / a?0fsf] !$ cf]6f u|xx¿ 5g\ .  

• s[ltd pku|xx¿ xhf/f}+sf] ;ª\Vofdf dfgjåf/f cGtl/Ifdf :yflkt ul/Psf 5g\ . o:tf] s[ltd 
pku|x :yflkt ug'{sf lgDg lnlvt pb\b]Zox¿ 5g\ M 
o j}1flgs k|of]u / vf]h 
o df};d ;DaGwL eljiojf0fL 
o ;"rgf / ;~rf/ 
o cGo b]zsf] ;}lgs ultljlwx¿df lgu/fgL 

• lzz'u|x eg]sf tL ;fgf 7"nf cfsfzLo lk08x¿sf] ;d"xnfO{ a'emfpF5, h'g dª\un / a[x:kltsf] 
sIfx¿sf] lardf /x]sf] P:6]/f]O8 a]N6df /x]sf x'G5 . kfnf; ;a} eGbf 7'nf] lzz' u|x xf] . 

• P:6]/f]O8 a]N6n] 3]/]sf] u|xx¿nfO{ leqL u[x (inner planet) elgG5 . a'w, z'j|m, k[YjL / dª\un 
leqL u|xx¿ x'g\ . 

• P:6]/f]O8 a]N6sf] aflx/ /x]sf u|xx¿sf] ;d"xnfO{ aflx/L u|x (outer planet) elgG5 . a[x:klt, 
zlg, c¿0f / a?0f o;sf pbfx/0fx¿ x'g\ . 

• ;"o{sf] jl/kl/ lgs} nfdf] sIfdf 3'Dg] ;f}/d08nsf] ;b:onfO{ k'R5|] tf/f (comet) elgG5 . ha 
k'R5||] tf/f ;"o{sf] glhs cfpF5 To;sf s]xL efu aflkmP/ d'Vo lk08nfO{ 3]b{5 h;nfO{ sf]df 
elgG5 . oxL sf]df kl5 k'R5/sf] ¿kdf aflx/ x'lTtG5 . 6]Dkn 66n, x]nL, OGs], 8f]gf6L, 
;;Eofg–jfzDofg, Xofs'6]s cflb s]xL k'R5||]|tf/fsf pbfx/0fx¿ x'g\ .  

• pNsf / pNsf lk08 klg ;f}/d08nsf ;b:o x'g\ .  
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• pNsf eg]sf] cGo cfsfzLo lk08af6 tflgPsf] o:tf] /rgf h'g k[YjLsf] jfo'd08ndf g} an]/ 
v/fgLdf kl/jlt{t x'G5 . olb o;/L vl; /x]sf] j:t' jfo'd08ndf l;b\lwg kfPg / hdLg;Dd 
cfO k'Uof] eg] o;nfO{ pNsflk08 (meteorite) elgG5 . 

• tf/fx¿ hGdg', a9\g' / dg'{nfO{ tf/fsf] hLjgL elgG5 . 

• ljleGg tf/fx¿sf] lardf kbfy{sf ;–;fgf s0fx¿ /x]sf 5g\ h;nfO{ u'?Tjfsif{0f ann] 
hf]l8P/ emg\ 7"nf lk08 aGg] j|md nfvf}+ jif{;Dd rln/xG5 . o; j|mddf To; lk08sf] 
tfkj|mdklg a9\b} uO{ /x]sf] x'G5 . ha To;sf] tfkj|md tf/f aGgnfO{ cfjZos tfkj|mdsf] 
ghLs x'G5 o;nfO{ k|f]6f]:6f/ elgG5 .  

• ha o;/L y'lk|Psf] j:t'sf] tfkj|md 8x106 0C k'Ub5 To;sf] s]Gb|Lo efudf /x]sf] xfO8«f]hgsf 
Go'lSno;x¿ x]lnodsf] Go'lSno;df kl/jlt{t x'g ;'¿ eO{ zlSt pTkGg x'G5 . To;kl5 tf/f 
b]lvg ;'¿ u5{ / tf/fsf] hGd x'G5 .  

• ha tf/fsf] s]Gb|Lo efudf /x]sf] ;a} xfO8«f]hg Go'lSno;x¿ lxlnod Go'lSno;df kl/jlt{t 
x'G5g\, ToxfF Go'lSno/ k\mo"hg /f]lsG5 t/ To; tf/fsf] ;]n cme}m eO{/x]sf] Go'lSno/ k\mo"hgn] 
ubf{ tf/f km}lnG5 / /ftf] b]lvG5 . ca o;nfO{ /ftf] ljzfn tf/f (red giant star) elgG5 . 

• /ftf] ljzfn tf/fsf] s]Gb|Lo efun] jl/kl/ km}lnP/ uPsf] kbfy{nfO{ km]l/ ;d]6\g g;Sg] ePsf] 
sf/0fn] ubf{ ar]sf] s]Gb|Lo efu ;fgf] b]lvG5 h;nfO{ ;]tf] afd (white dwarf) elgG5 . oxL 
;]tf] afd kl5 uP/ sfnf] afd (black dwarf) sf] ¿kdf kl/jlt{t x'G5 . 

•  lgs} a9L lk08 ePsf tf/fn] ;'k/ /]8 hfoG6 agfpF5 h;sf] s]Gb|Lo efusf] lk08n] jl/kl/sf] 
kbfy{nfO{ tfg]/ tfkj|md j[b\lwdf dbt ub{5 . o;sf] kmn:j¿k ToxfF k'gM Go'lSno/ k\mo"hg x'g 
yfNb5 . ca He sf] Go'lSno; cGo kbfy{x¿sf] Go'lSno/df kl/jlt{t x'Fb} cGtdf kmnfdsf] 
Go'lSno; agfpF5g\ . o; cj:yfdf pTkGg r/d zlStnfO{ pSt tf/fn] y]Ug g;Sbf To;sf] 
lj:kmf]6 x'G5 h;nfO{ ;'k/gf]ef (supernova) elgG5 . 

• gf]efdf tf/fsf] ljikmf]6g ;]ndf x'G5 eg] ;'k/gf]efdf ljikmf]6g s]Gb|Lo efuaf6 x'G5 . k|foM 
h;f] ;'k/gf]ef ljikmf]6g kl5 s]xL afFsL /xFb}g . 

• ;'k/gf]ef ljikmf]6g x'g] tf/f olb lgs} a9L lk08 ePsf] lyof] / ljikmf]6g kl5sf] lk08 ;"o{sf] 
lk08sf] !=$ b]lv # u'0ff ;Dd afFsL /xof] eg] ToxfF ePsf] a9L u'?Tjfsif{0f ann] k|f]6f]g / 
On]S6«f]gdf k\mo"hg u/fP/ Go'6«f]g agfpF5 / ca o;nfO{ Go'6«f]g :6f/ (neutron star) elgG5 h'g 
d[t tf/f xf] . 

• olb ;'k/gf]ef ljikmf]6g kl5 ar]sf] lk08 ;"o{sf] lk08sf] # u'0ff eGbf a9L /xof] eg] To;df 
/x]sf] clt g} a9L u'?Tjfsif{0fn] ubf{ To;n] k|sfznfO{ klg kms{g lbb}g . o:tf] d[t ljzfn 
tf/fnfO{ sfnf] l5b| jf (black hole) elgG5 h'g rfFlx cb[Zo x'G5 . 

• of] cb[Zo ePtf klg PS;–/]x¿sf] cWoog / afOg/L tf/fx¿sf] pkl:yltaf6 sfnf] l5b|sf] 
cl:tTj af/] PsLg ug{ ;lsG5 . 
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#= lj|mofsnfkx¿ (Activities) 
!= lbOPsf] lrqdf jfo'd08nsf] ljleGg txx¿nfO{ 1,2,3,4 / 5 af6 b]vfOPsf] 5 . o; lrqsf] cfwf/df 
lgDg k|Zgx¿sf] pTt/ n]Vg'xf];\ .  

 

 

 

 

 

 

 

 

 

 

(i) cf]hf]g Uof; a9L dfqfdf kfOg] tx . 

(ii) u|Lg xfp; Uof;sf] dfqf a9L x'g] . 

(iii) cfof]gx¿ /x]sf] tx . 

(iv) cN6«fefOn]6sf] xfgLsf/s c;/af6 arfpg] 

tx . 

(v) prfO a9\b} uP tfkj|md 36\b} hfg] tx . 
(vi) ;"rgf / ;~rf/df dbt k'¥ofpg] tx . 

(vii) h]6 Kn]gx¿ p8fOg] tx . 

(viii) ;a} eGbf sd xfjfsf] rfk x'g] tx . 

(ix) ;a} eGbf lr;f] tx . 

(x) df};dsf sf/s cjojx¿ kfOg] tx . 

(xi) lk|mGh If]q sf] gfdn] lrlgg] tx . 
(xii) dfgj lj|mofsnfkn] ;a} eGbf a9L c;/ 

kfg]{ tx . 

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

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

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

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

 

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

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

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

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

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

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

 

 

 

1 

2 

3 

4 

5 
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@= afs;df /x]sf 36gf j|mdx¿nfO{ To;sf jl/kl/ lbOPsf uf]nfx¿ leqsf] lglb{i6 :yfgdf 36gfsf] 

;ª\Vofaf6 b]vfpg'xf];\ . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

h'/fl;s k]l/of]8 
 
 

===== 
 

c8f]{lel;og k]l/of]8 
 
 

===== 
 

6l;{o/L k]l/of]8 
 
 

===== 
 

Sjf6g{/L k]l/of]8 
 
 

===== 
 

k]lG;Neflgog 
k]l/of]8 

 
 

===== 
 

l8ef]lgog k]l/of]8 
 
 

===== 
 

ldl;l;lKkog 
k]l/of]8 

 
 

===== 
 

s|]6fl;o; k]l/of]8 
 
 

===== 
 

!= peor/sf] pTklTt 
@= :tgwf/Lx¿sf] ljsf; 
#= df5fsf] pTklTt 
$= ;/L;[k hgfj/x¿sf] pTklTt 
%= dfgjsf] pTklTt 
^= plgpFsf ?vx¿sf] afx'Notf 
&= plgpFsf ?vx¿sf] ljgf; 
*= r/f / :tgwf/Lsf] pTklTt 
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#= lbOPsf nIf0fx¿sf] cfwf/df cfsfzLo lk08x¿sf] klxrfg u/L k|To]ssf] tNnf] efudf  

n]Vg'xf];\ . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

tf/f  tf/fk'~h tf/fd08n k'R5|]|tf/f 
Go'6«f]g tf/f ;'k/gf]ef pNsflk08 lzz'u|x 
u|x  km'Rr]u|x pNsf  sfnf] l5b| 

d ;"o{sf] jl/kl/ 
3'D5' / d]/f] sIfnfO{ 
s'g} u|xsf] sIfn] 

sf6\b}g  

d]/f] s]Gb|Lo efudf 
xfO6«f]hgsf 

Go'lSno;x¿ lxlnoddf 
kl/jt{g eO{/x]sf 5g\   

d d/]sf] ljzfn tf/f 
xf] / dnfO{ s;}n] 

b]Vg ;Sb}g 

d c/af}{ tf/fsf] 
ljzfnf ;d"x xf] d]/f 

;a} tf/fx¿ 
tf/k'~hLo s]Gb|sf] 
jl/kl/ 3'D5g\ 

d ;"o{sf] jl/kl/ 
cfkm\gf] lgs} nfDrf] 

af6f]df 3'D5' 

d k[YjLsf] 
jfo'd08ndf aNb} 

k[YjLsf] ;txdf klg 
k'U5' 

d ;"o{sf] jl/kl/ 
3'D5' / d]/f] sIfnfO{ 
cGo u|xx¿sf] sIfn] 

sf6\5  

d k[YjLsf] jfo'd08ndf 
g} an]/ v/fgL aG5' 

d s]xL tf/fx¿sf] 
o:tf] ;d"x xf] h;n] 

lglZrt cfsf/ 
agfpF5 

d ;Fu k|f]6f]g / 
On]S6«f]g 5}gg\ 

d lj:kmf]6g eO{ /x]sf] 
ljzfn tf/f x'F 

d d+un / j[x:kltsf] 
sIfsf] aLrdf a:5' 
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$= cEof;sf nflu k|Zgx¿ 

1. jfo'd08nsf] kfFr txx¿sf] gfd n]Vg'xf];\ . 
2. jfo'd08nsf] s'g tx ;aeGbf kftnf] 5 < 
3. jfo'd08nsf] s'g txdf cf]hf]gsf] dfqf a9L x'G5 < 
4. jfo'd08nsf] s'g tx ;"rgf / ;~rf/sf] nflu dxTTjk"0f{ dflgG5 < 
5. jfo'd08nsf] s'g txn] xfdLnfO{ k/fa}hgL ls/0fsf] xfgLsf/s k|efjaf6 hf]ufpF5 < 
6. jfo'd08nsf] s'g txnfO{ fringe region klg elgG5 < 
7. lgDgd08ndf kfOg] k|d'v cjojx¿ s]s] x'g\ < 
8. jfo'd08nsf] s'g txnfO{ ;a} eGbf lr;f] txsf] ¿kdf lrlgG5 < 
9. u|Lg xfp; eg]sf] s] xf] < 
10. xl/t u[x Uof; (green house gas) sf s'g} b'O{cf]6f pbfx/0fx¿ lbg'xf];\ .  
11. xl/t u[x k|efj (green house effect) eg]sf] s] xf] < 
12. k[YjLsf] s'g efun] u|Lg xfp;sf] sfFr jf Knfli6ssf] h:t} sfd ub{5 < 
13. :df]u (smog) eg]sf] s] xf] < 
14. cf]hf]g txnfO{ kftnf] agfpg] s'g} b'O{cf]6f /;fogx¿sf gfd lbg'xf];\ .  
15. cf]hf]g tx kftlnFbf b]lvg] s'g} b'O{cf]6f xfgLsf/s c;/x¿ n]Vg'xf];\ .  
16. cf}b\of]lus Uof;sf s'g} b'O{cf]6f xfgLsf/s c;/x¿ n]Vg'xf];\ . 
17. cf]hf]g eg]sf] s] xf] < o;sf] c0f';"q klg n]Vg'xf];\ .  
18. k[YjLsf] pTklTt ;DaGwL lbOPsf s'g} rf/cf]6f kl/sNkgfx¿sf] gfd lbg'xf];\ .  
19. ef}ule{s ;do tflnsf eg]sf] s] xf] < 
20. P/f / Oof]gsf] kl/efiff lbg'xf];\ .  
21. Oof]gx¿sf] gfd / cjlw n]Vg'xf];\ . 
22. P/f eg]sf] s] xf] < P/fx¿sf] gfd / cjlw n]Vg'xf];\ .  
23. s'g P/fnfO{ l3l;|g] hgfj/x¿sf] ;do dflgG5 < 
24. s'g P/fnfO{ peor/ hgfj/x¿sf] ;do dflgG5 < 
25. s'g P/fnfO{ :t/wf/Lx¿sf] ;do dflgG5 < 
26. l;gf]hf]Os P/fnfO{ sltcf]6f k]l/of]8df afFl8Psf] 5 < tL k]l/of]8x¿sf] gfd lbg'xf];\ . 
27. ld;f]hf]Os P/fsf k]l/of]8x¿sf] gfd n]Vg'xf];\ .  
28. k]lnof]hf]Os P/fsf k]l/of]8x¿sf] gfd n]Vg'xf];\ .  
29. Sjf6g{/L k]l/of]8nfO{ sltcf]6f Okf]sdf afFl8Psf] 5 / tL s]s] x'g\ < 
30. 6l;{o/L k]l/of]8sf Okf]sx¿sf] gfd n]Vg'xf];\ . 
31. xfTtL / Xj]nsf] pTklTt s'gs'g Okf]sdf ePsf] lyof] < 
32. dflg; / 3f]8fsf] pTklTt s'gs'g Okf]sdf ePsf] lyof] < 
33. df5f / Eofu'tf]sf] pTklTt s'gs'g Okf]sdf ePsf] lyof] < 
34. hLjfjz]if eg]sf] s] xf] < 
35. hLjfjz]ifsf] lgdf{0f cfUg]o r6\6fgdf lsg ;Dej 5}g < 
36. hLjfjz]ifsf s'g} b'O{cf]6f dxTTjx¿ n]Vg'xf];\ . 
37. tf/fk'~hsf] kl/efiff lbg'xf];\ . 
38. tf/fk'~h (galaxy) / tf/fd08ndf (constellation) b'O{cf]6f km/sx¿ n]Vg'xf];\ . 
39. pNsf (meleors) / pNsflk08 (meteorites) eg]sf s] x'g\ < 
40. lzz' u|x (asteroid) eg]sf] s] xf] < 
41. u|x (planet) / km'Rr] u|xsf] (dwarf planet) b'Ocf]6f ;dfgtf / Pp6f c;dfgtf n]Vg'xf];\ .  
42. k'R5|]||tf/fsf] aGg] / x/fpg] k|lj|mof n]Vg'xf];\ . 
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43. k'R5|]||tf/f lgs} nfdf] cGt/fn kl5 b]lvg] sf/0f s] xf] < 
44. pku|xsf] kl/efiff lbg'xf];\ .  
45. s[ltd pku|xx¿ :yflkt ug'{sf s'g} b'O{cf]6f pb\b]Zox¿ n]Vg'xf];\ . 
46. /ftf] ljzfn tf/f (red giant) s;/L aG5 < 
47. ;]tf] afd / sfnf] afd eg]sf s]s] x'g\ < 
48. ;'k/gf]ef s;/L aG5 n]Vg'xf];\ < 
49. Go'6«g :6f/sf] kl/efiff lbg'xf];\ . 
50. sfnf] l5b|sf] kl/efiff lbg'xf];\ . of] s;/L aG5 < 
51. sfnf] l5b|sf] cl:tTj s]s] n] k'li6 u5{ < 

%= gd'gf k|Zg pTt/x¿ -P;Pn;L df]8]n cg';f/_ 
!=-s_  hLjfjz]ifx¿ kTt] r6\6fgdf dfq kfOG5, lsg < vlgh t]nsf] s'g} b'O{cf]6f pkof]ux¿ 

n]Vg'xf];\ . jfo'd08nn] xfdLnfO{ s;/L ;xof]u u5{ < s'g} ltgcf]6f a'Fbfx¿ n]Vg'xf];\ . 

[!=%+!+!=%=$] 
-v_  ;'k/gf]ef eg]sf] s] xf] < Ps AU a/fa/ slt lsdL x'G5 < lzz'u|x / k'R5|]tf/flar s'g} b'O{cf]6f 

leGgtf n]Vg'xf];\ . [!+)=%+@=#=%] 
pTt/ M 

!=-s_  r6\6fgsf ljleGg lsl;dx¿ dWo]sf] cfUg]o / ¿kfGtl/t r6\6fgx¿ lgs} tftf] cj:yfdf aGg] 

ePsf] x'gfn] To;;Fu /x]sf d[t z/L/ hLjfjz]if aGg kfpFb}g, t/ kTt] r6\6fg lr;f] cj:yfdf 

aGg] r6\6fg xf] . o:tf] r6\6fg aGg] j|mddf To;sf] ;Dks{df cfPsf] d[t z/L/ ;+/lIft eP/ 

hLjfjz]if aGg] ;Defagf /xG5 To;}n] hLjfjz]if kTt] r6\6fgdf dfq kfOG5 . 
 vlgh t]nsf pkof]lutfx¿ lgDglnlvt 5g\ M 

1. o;sf] pkof]u O{FGwgsf] ¿kdf ul/G5 .  

2. o;sf] pkof]u n'la|SofG6sf] ¿kdf ul/G5 . 

jfo'd08nn] xfdLnfO{ lgDg lnlvt tl/sfn] ;xof]u ub{5 M 

1. o;df /x]sf] clS;hgsf] k|of]u u/]/ Zjf; k|Zjf; lj|mof ;~rflnt x'G5 . 

2. o;df /x]sf] kfgLsf] jfkm afbn ag]/ jiff{ x'G5 / oxL jiff{sf] kfgL ljleGg k|of]hgsf] nflu 

pkof]u ul/G5 . 

3. o;df /x]sf] cf]hf]g txn] ;"o{af6 cfpg] k/fa}hgL ls/0fx¿sf] xfgLsf/s k|efjaf6 hf]ufpF5 . 
-v_= ljikmf]6g eO{/x]sf] ljzfn tf/fnfO{ ;'k/gf]ef elgG5 . tf/fsf] d[To' x'g] j|mddf ;'k/gf]ef aG5 . 

Ps A U a/fa/ 1.5x108 km x'G5 . 

lzz'u|x / k'R5«|]|tf/fdf km/s 

lzz'u|x k'R5|]tf/f 

!= o;sf] cfkmgf] sIf x'Fb}g . 

@= o;n] k'R5/ h:tf] ;+/rgf agfpFb}g . 

!= o;sf] cfkm\gf] sIf x'G5 . 

@= of] ;"o{sf] ghLs k'Ubf o;sf] k'R5/ h:tf] 

;+/rgf aG5 . 
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@=-s_= ld;f]hf]Os P/fdf ePsf s'g} ltgcf]6f 36gfx¿sf] pNn]v ug'{xf];\ . cfw'lgs dfgjsf] pTklTt 

s'g k]l/of]8df ePsf] xf] < cf]hf]g tx ljgfzsf] k|d'v sf/s dfgj lj|mofsnfk g}  
xf] . o; egfOsf] k'li6 ug'{xf];\ . -!=%+)=%+@=$_ 

v=  tf/fk'~h eg]sf] s] xf] < xfd|f] ;f}o{d08n s'g tf/fk'Gh cGtu{t kb{5 < sfnf] l5b| s;/L aG5 <  

-!+)=%+@=#=%_ 

pTt/ M 

-s_= ld;f]hf]Os P/fdf ePsf k|d'v 36gfx¿ lgDglnlvt x'g\ M 

1. 8fOgf];/x¿sf] pTklTt / ljsf; . 

2. k+IfL / :tgwf/Lx¿sf] pTklTt . 

3. 8fOgf];/x¿sf] lagf; . 

cfw'lgs dfgjsf] pTklTt 6l;{o/L k]l/of]8df ePsf] xf] . 
cf]hf]g txnfO{ kftnf] agfpg] k|d'v sf/s /;fogx¿ Snf]/f]km\nf]/f] sfa{g, gfO6«f]hgsf 

cS;fO8x¿ cflb x'g\ . o:tf /;fogx¿ pT;h{g ljleGg oGq / /f;folgs dnx¿sf] 

pkof]uaf6 x'G5 . h;sf] lgdf{0f / ;~rfng dfgjs} lj|mofsnfkaf6 x'G5 . o;} sf/0fn] ubf{ 

of] eGg ;lsG5 ls cf]hf]g tx ljgfzsf] k|d'v sf/s dfgj lj|mofsnfk g} xf] .  

-v_ c/af} tf/fx¿sf] ljzfn ;d"xnfO{ tf/fk'~h elgG5 . 

xfd|f] ;f}/d08n cfsfzuª\uf eGg] tf/fk'~h cGtu{t kb{5 . 
ha lgs} a9L lk08 ePsf] ljzfn tf/fdf ;'k/gf]ef ljikmf]6g x'G5 / ljikmf]6g kl5 ar]sf] 

lk08 ;"o{sf] lk08sf] ltg u'0ff eGbf a9L x'G5 . o; cj:yfdf pSt lk08df ePsf] r/d 

u'?Tjfsif{0f ann] ubf{ tL lk08x¿ s]xL ju{ lsnf]ld6/sf] cfotgdf c6fpF5g\ / To;n] 

k|sfznfO{ klg kms{g lbFb}g, o;/L sfnf] l5b|sf] lgdf{0f x'G5 . 

#=-s_ k[YjLsf] pTklTt ePsf] nfvf} jif{kl5 dfq hLjx¿sf] pTklTt x'g ;Dej eof] . lsg< 

jfo'd08ndf u|Lgxfp; j[b\lw x'g] b'O{cf]6f sf/0fx¿ / o;sf b'O{cf]6f xfgLsf/s c;/x¿ 
pNn]v ug'{xf];\ . -@+@=$_ 

-v_= cfsf/sf] cfwf/df tf/fk'~hnfO{ slt lsl;ddf afFl8Psf] 5 < gfd dfq pNn]v ug'{xf];\ . 

cfsfzdf ;a} tf/fx¿sf] rlDsnf]kgf ;dfg gx'g'sf] sf/0f s] x'g\ < -!=%+@=#=%_ 
pTt/ M 

-s_ k[YjLsf] pTklTtsf] ;dodf jfo'd08nsf] cj:yf clxn]sf] h:tf] lyPg, h;n] ubf{ ;"o{af6 

k/fa}hgL ls/0fx¿ l;w} k[YjLsf] ;txdf cfO/x]sf lyP . k[YjLsf] ;txdf ;hLjx¿sf] 
cl:tTjsf] nflu o:tf ls/0fx¿ lgs} xfgLsf/s lyP . kl5 cfP/ dfq jfo'd08nsf] 

ljsf; eof] / ;hLjx¿ afFRg ;Sg] jftfj/0f k[YjLdf eof] . o;} sf/0fn] ubf{ k[YjLsf] 

pTklTt ePsf] nfvf}+ jif{kl5 dfq o;sf] ;txdf hLjsf] cl:tTj b]lvof] .  

 k[YjLdf u|Lg xfp; Uof; j[b\lw x'g'sf k|d'v b'O{ sf/0fx¿ lgDg k|sf/ 5g\ M 

!= cf}b\of]uLs/0f  

@= ag ljgfz 
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 o;sf b'O{cf]6f xfgLsf/s c;/x¿ lgDg k|sf/ 5g\ M 

!= o;n] ubf{ Unf]an jfld{ª\u eO{/x]sf] 5 . 
@= o;n] ubf{ xfgLsf/s ls/fx¿sf] j[b\lw ePsf] 5 . 

-v_= cfsf/sf] cfwf/df tf/fk'~hnfO{ lgDglnlvt ltg lsl;ddf afFl8Psf] 5 M 

!= clgoldt cfsf/sf] tf/fk'~h 

@= sdfgL cfsf/sf] tf/fk'~h 

#= c08fsf/ tf/fk'~h 

cfsfzdf b]lvg] tf/fx¿sf] rlDsnf]kgf ltgLx¿sf] pd]/, ;fOh / k[YjLaf6 ltgLx¿sf] b"/Ldf lge{/ 
ub{5 . sd pd]/sf] tf/f, 7'nf] ;fOhsf] tf/f / k[YjL ghLs /x]sf tf/fx¿ cGo tf/fx¿ eGbf a9L 

rlDsnf b]lvG5g\ .  

$=-s_ hLjfjz]if eg]sf] s] xf] < of] s:tf] r6\6fgdf kfOG5 < k[YjLsf] pTklTt af/] lbOPsf] ;j{dfGo 

kl/sNkgfsf] gfd pNn]v ug'{xf];\ . ld;f]hf]Os / k]lncf]hf]Os P/fx¿df s'g} b'O{cf]6f km/s n]Vg'xf];\ .  

 [!=%+)=%+@=$]  
-v_ cf]hf]g tx s;/L kftlnG5 < sfnf] l5b| gb]lvg] sf/0f s] xf] < gf]efsf] kl/efiff lbg'xf];\ . 
 [!=%+!+!=#=%] 

pTt/ M 

-s_ ;hLjx¿sf] ;+/lIft d[t z/L/nfO{ hLjfjz]if elgG5 . hLjfjz]if kTt] r6\6fgdf kfOG5 . k[YjLsf] 

pTklTtsf] af/]df lbOPsf] ;j{dfGo kl/sNkgf cfsfz uª\ufaf6 ;f}/d08nsf] pTklTt xf] . 

ld;f]hf]Os / k]lnof]hf]Os P/fdf km/s 

ld;f]hf]Os P/f k]lnof]hf]Os P/f 

!= of] P/f ^% s/f]8 jif{ k"j{ b]lv @%) s/f]8 jif{ 

k"j{ ;Dd lyof] .  

@= o;nfO{ ;/L;[kx¿sf] ;do elgG5 . 

!= of] P/f @%) s/f]8 jif{ k"j{ b]lv %&) s/f]8 

jif{ k"j{ ;Dd lyof] .  

@= o;nfO{ peor/x¿sf] ;do elgG5 . 

-v_ Snf]/f]sfa{g / gfO6«f]hgsf] cS;fO8 h:tf /;fogx¿af6 5'l6\6g] Snf]l/g / clS;hg k/df0f'x¿sf] 

k|efjn] ubf{ cf]hf]g tx kftlnG5 .  

sfnf] l5b|df /x]sf] c;Lldt u'?Tj ann] ubf{ To;sf] ;txaf6 k|sfz klg kms{g kfpFb}g h;n] ubf{ 
sfnf] l5b| b]lvb}g .  

gf]ef eg]sf] dg{ nfu]sf] a9L lk08 ePsf] o:tf] tf/f xf] h;sf] ;txaf6 ljikmf]6g x'G5 . 
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%=-s_= s[ltd xl/t u|x -u|Lg xfp;_ eg]sf] s] xf] < o;sf] Pp6f pkof]u klg n]Vg'xf];\ . k[YjLsf] 

pTklTt af/] akmgn] lbPsf] kl/sNkgf af/] n]Vg'xf];\ . [!+!+!+!=$] 

-v_= k|sfz jif{ / sl:ds jif{df b'O{cf]6f km/sx¿ n]Vg'xf];\ . k'R5|]|tf/fsf] Pp6f pbfx/0f lbg'xf];\ . 

km'Rr] u|xsf] kl/efiff lbg'xf];\ . [@+)=%+!=#=%] 

pTt/ M 

-s_ tfkj|mdnfO{ lgoGq0f ug]{ u/L sfFr jf Knfli6sn] lgdf{0f ul/Psf] o:tf] 3/ h;df la?jfx¿nfO{ 

x'sf{OG5, To;nfO{ s[ltd xl/t u[x elgG5 .  

s[ltd xl/t u[xsf] pkof]u a]df};dL t/sf/Lx¿ pdfg{sf] nflu ul/G5 . k[YjLsf] pTklTt ;DaGwL akmgn] 
lbPsf] k'/fgf] Knfg]l6l;dn kl/sNkgfcg';f/ ;f}/ d08nsf] pTklTt cufl8 To; 7fpFdf Pp6f clt g} 

tftf] Uof;sf] lk08 lyof] . ha s'g} k'R5|]tf/f o;df cfP/ 7f]lSsof] To; Uof; kbfy{sf s]xL efu 

cfGtl/Ifdf plR5l6\6of] h'g ;]nfP/ ljleGg u|x / pku|xsf] lgdf{0f eof] eg] afFsL ar]sf] Uof; kbfy{ ;"o{ 

aGof] . o;} ;"o{sf] jl/kl/ gofF ag]sf u|x / u|xsf] jl/kl/ pku|xx¿ kmGsf] dfg{ ;'¿ u/] / o;/L 

;f}/d08nsf] pTklTt eof] .  

-v_= k|sfz jif{ / sl:ds jif{df km/s 

k|sfz jif{ sl:ds jif{ 
!= of] b"/L;Fu ;DalGwt 5 . 

@= k|sfzn] Ps jif{df kf/ug]{ b"/LnfO{ Ps k|sfz 

jif{ elgG5 . 

!= of] ;do;Fu ;DalGwt 5 . 

@= ;"o{n] cfkm\gf] tf/fk'~hLo s]Gb|sf] jl/kl/ Ps 

rSs/ k'/f ug{ nfUg] ;donfO{ Ps slids jif{ 
elgG5 . 

k'R5«||]tf/fsf] Pp6f pbfx/0f x]nL k'R5||]tf/f xf] . k'mRr] u|x eg]sf] ;f}/d08nsf o:tf ;b:o x'g\ h'g ;"o{ 
jl/kl/ cfkm\g} sIfdf 3'd]tfklg ltgLx¿sf] sIf csf]{ u|xsf] sIfaf6 sfl6Psf] x'G5 . 

^= cEof;sf] nflu gd'gf k|Zgx¿ M 

!=-s_= cDn jiff{ eg]sf] s] xf] < Snf]/f]km\nf]/f] sfa{gsf] pkof]u x6fpg' k5{, lsg < ld;f]hf]Os / 

l;gf]hf]Os P/fdf s'g} b'O{cf]6f km/sx¿ n]Vg'xf];\ . . [!+!=%+@=$=%] 
-v_= cfsfz uª\uf eg]sf] s] xf] < tf/fd08nsf] s'g} Pp6f pbfx/0f n]Vg'xf];\ . sfnf] l5b| s;/L aG5 

< 5f]6f] JofVof ug'{xf];\ . [!+)=%+!=%=#=%] 
@=-s_= lgDgd08n / dWod08ndf s'g} b'O{cf]6f km/sx¿ n]Vg'xf];\ . s'g P/fnfO{ l3;|g]] k|f0fLx¿sf] 

;do elgG5 < lsg < [@+!=%=#=%] 
-v_= tf/fd08n eg]sf] s] xf] < klxrfg ul/Psf] tf/fd08nx¿sf] ;ª\Vof slt xf] < dª\un u|xnfO{ 

/ftf] u|x eGg] sf/0f s] xf] < s] ;"o{n] cfkm\gf] cGt ;dodf sfnf] l5b| agfpnf < lsg < sf/0f 

;d]t lbg'xf];\ . [!+)=%+@=%=$] 
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#=-s_= k]lnof]hf]Os P/fdf ePsf] d'Vo @ cf]6f 36gf pNn]v ug'{xf];\ . jftfj/0f lj1x¿ jfo'd08nsf] 

cGo tx eGbf ;dtfkd08n af/] a9L lrlGTt x'g] sf/0f s] xf] < cf}b\of]lus Uof;sf s'g} ltgcf]6f 
xfgLsf/s k|efjx¿ pNn]v ug'{xf];\ . [!+!=%+!=%=$] 

-v_= Go'6«f]g :6f/ eg]sf] s] xf] < s[ltd e" pku|xx¿ 5f]8\g'sf] k5fl8 s]s:tf pb\b]Zox¿ 5g\ < s'g} 

ltgcf]6f a'Fbfx¿ n]Vg'xf];\ . rGb|df lsg u|x xf]Og < [!+!=%+!=#=%] 
 

$= -s_= lrqdf s] b]vfOPsf] 5 . Pp6f pkof]u n]Vg'xf];\ . cf]hf]g tx eg]sf] s] xf] < hLjfjz]if aGg] 

k|lj|mof 5f]6s/Ldf n]Vg'xf];\ . [)=%+)=%+!+@=$] 

 

-v_= tf/fk'~h eg]sf] s] xf] < tf/fk'~h / tf/fd08ndf ltgcf]6f km/sx¿ n]Vg'xf];\ . k'R5||]tf/f ;"o{sf] 

ghLs cfpFbf o;sf] k'R5/ b]lvg] sf/0f s] xf] < [!+!=%+!=#=%] 

%=-s_= hLjfjz]if OGwg eGgfn] s]nfO{ hgfpm5 < s'gs'g k]l/of]8df dfgj / 8fOgf];/x¿sf] pTklTt 

ePsf] lyof] < s:tf] Uof;nfO{ cf}b\of]lus Uof; elgG5 < s'g} b'O{cf]6f pbfx/0f klg lbg'xf];\ . 
[!=%+!+!+!=$=%] 

-v_= pNsf / k'R5|]|tf/fdf b'O{cf]6f km/sx¿ n]Vg'xf];\ . Ps k|sfz jif{df a/Lj (=%×!)!@ lsdL x'G5 

eGg] s'/f] u0fgfaf6 b]vfpg'xf];\ . [!+@=#] 

^=-s_ ;dtfkd08ndf cf]hf]g txsf] lgdf{0f x'g] k|lj|mof af/] /f;folgs ;dLs/0f ;d]t 5f]6f] JofVof 

ug'{xf];\ . s'g Ocf]g, P/f / Okf]sdf Xj]nsf] pTklTt ePsf] elgG5 < [@+!=%=#=%] 

-v_= ;'k/gf]efsf] lgdf{0f s;/L x'G5 < xfd|f] ;"o{ lsg ;'k/gf]efdf kl/jt{g x'Fb}g < pNsf / pNsflk08df 
s'g} b'O{cf]6f km/sx¿ n]Vg'xf];\ . [!=%+!=%+!=$] 

&=-s_ sf]OnfnfO{ hLjfjz]if OGwg eGg'kg]{ sf/0f s] xf] <  cf]hf]g tx xfd|f] nflu lsg pkof]uL 5 < 

To; P/fsf] af/]df 5f]6f] JofVof ug'{xf];\ h;df 8fOgf];/x¿sf] pTklTt / ljsf; ePsf] lyof] . 

[!+!+@=$] 
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-v_= pku|x / tf/fk'~hLo s]Gb| eg]sf s] x'g\ < cfsfz uª\uf / ;KtClifdf s'g} ltgcf]6f km/sx¿ 

n]Vg'xf];\ . [@+!=%=#=%] 

*=-s_ ef}ufle{s ;do tflnsf eg]sf] s] xf] < peor/sf] afx'Notf ePsf] P/fsf] af/]df 5f]6f] JofVof 

ug'{xf];\ . k[YjLsf] ;tx ghLsaf6 j|md};Fu jfo'd08nsf ltgcf]6f txx¿sf] gfd n]Vg'xf];\ . 

[!+@+!=%=$=%] 

-v_= ;"o{sf] ;tx / s]Gb|Lo efusf] tfkj|md slt slt 5 < ;a} eGbf 7'nf] / ;a}  eGbf rxlsnf] u|xsf] 

gfd n]Vg'xf];\ . s'g tf/fk'~hdf xfd|f] ;"o{ kb{5 < To;sf] gfd / cfsf/ pNn]v ug'{xf];\ . 

[!+!+!=#]  

(=-s_ ld;f]kh eg]sf] s] xf] < jfo'd08ndf xl/t u[x Uof; a9\bfsf] s'g} rf/cf]6f xfgLsf/s c;/x¿ 

pNn]v u'g{xf];\ . vlgh t]n / vlgh Uof; Ps} 7fpFmdf kfOg'sf sf/0f s]s] x'g\ < 

[!+@+!=%=$=%] 

-v_= leqL u|x / aflx/L u|xsf] pbfx/0f ;lxt kl/efiff lbg'xf];\ . s'g u|xx¿sf] pku|x 5}g < [@+!=#] 

!)=-s_ CFC eg]sf] s] xf] < o;n] jfo'd08ndf x«f; s;/L NofpF5 < k[YjLsf] pTklTt af/] lbOPsf] 

lgxfl/s kl/sNkgf (nebular hypothesis) jf/] 5f]6f] JofVof ug'{xf];\ . [!+!=%+@=$=%] 

-v_ ;"o{nfO{ tf/f eGg'kg]{ b'O{cf]6f sf/0fx¿ pNn]v ug'{xf];\ . tn lbOPsfx¿af6 pku|x, km'Rr]u|x 

k'R5]|tf/f, lzz'u|x, tf/fk'~h / tf/fd08n lrGg'xf];\ . l;/;, u]gLd]8, PG8«f]d]8f, knf; . [!+@=#] 
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