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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];\ . 

 
 

*** 


