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nQv|tn~t pYX~n v#lk~ 
 
@p`@L`vt @p`l~, a#pl~ a`qQy v#@tn~@n~ a#yQ q yn~n wm gwQk pq~{wQ@yhQ @w~r#m|g#nWm s[h` nQv|tn~ 
vQq~vw` gOr#w~v`kr~;N pYv`qy nQr~m`Ny @k@L~ y. klQn~ s[hn~kr a#wQ prQqQ eq` ohEt axQ@y ~̀gk@L ~̀ q 
vRh. ovEn~ kQy` sQtQ pY{`n m kr#Nk~ vR@y~ @p`l~ @gdQy mw blyk~ @y`qn kByk~ v#nQ @qyk~ @n`m#wQ bv 
y. e@hw~ nQv|tn~ pVQvry` ev#nQ pYX~nvlt pQLQwOr# @n` qEn~@n~ y. ohEt avX& vR@y~ @p`l~ v#tWm pQLQb[ 
pYX~nyt ohE vQsQn~ nQr~m`nykrn lq gwQk pq~{wQ@yhQ ym| a`k`rykt @h`~ sAgw pQLQwOrk~ qWm y.  
 
nQv|@t ~̀nWy gOr#w~v`kr~;N bly @p`@L`v vQsQn~ @p`l~ @gdQy mw a#wQkrn~nk~ pmNk~ @n` @vyQ. @p`l~ 
@gdQy q @p`@L`v mw blyk~ a#wQ kryQ. epmNk~ @n` @vyQ. vQX~v@yhQ pvwQn o|n#m aAXOvk~, vs~wOvk~ 
@vnw~ o|n$m aAXOvk~, vs~wOvk~ mw q gOr#w~v`kr~;N blyk~ a#wQkryQ. e~ ar#wQn~ gw~kl 
gOr#w~v`kr~;Ny vQq&Ew~ a`kr~;Ny  @h`~ cEm|bk a`kr~;Ny @h`~  @mn~ @n`v s`r~vwYQk (universal) blyk~ 
@vyQ. uq`hrNyk~ @ls gw@h`w~ vQq&Ew~ a`kr~;Ny @h`~ vQkr~;Ny @h`~ sQqEvn~@n~ vQq&Ew~ a`@r`~pN awr 
pmN y. vQq&Ew~ a`@r`~pNyk~ uq`sWn aAXOvk~ mw blyk~ a#wQ @n` kryQ. e@hw~ nQv|tn~ pVQvry` 
sEwYgwkL a`k`ryt gOr#w~vj bly s$m vQ@tkm a`kr~;N blyk~ @vyQ. @m| vn wOr# gOr#w~vj 
vQkr~;Nyk~ nQrW]Ny @krW @n`m#wQ bv q v#qgw~ @vyQ. 
 
nQv|tn~ vQq~vw` vQsQn~ gOr#w~v`kr~;N pYv`qy a`XYQwv iqQrQpw~krn lq sRwYy kOmk~ q#yQ apQ q#n~ slk`blmE. 
ohE kQy` sQtQ@y~ ekQ@n@khQ s~kn~{ M h` vR m vR q ekQ@n@kn~ d qErkQn~ pQhQtQy` vR q aAXO @qkk~    
            2 
GMm/ d    blykQn~ ekQ@nk a`kr~;Nykrn bv y. @mhQ G ynE nQywyk~ @vyQ. e~ nQywyt nQv|tn~@g~ 
gOr#w~v`kr~;N nQywy y#yQ kQynE l#@byQ.  
 
@m| smg nQv|@t`~nWy gwQk pq~{wQy q a@p~ s#lkQl~lt @y`mEvQy yEwO y.  ehQ o|n$m avs~}QWQ smEq~@q~X r`mEvkt 
s`@p~]v aAXOvk~ mw @y`qn bly aAXO@vhQ gm&w`v @vns~vW@m| XWgYw`vt sm`nEp`wQk @vyQ. aAXO@vhQ 
s~kn~{y nQywyk~ @ls gw@h`w~ @myQn~ kQy#@vn~@n~ @y`qn lq bly aXO@vhQ pY@v|gy @vns~vW@m| XWGYw`vt 
@hvw~ aAXO@vhQ w~vrNyt sm`nEp`wQk bv y. aAXO@vhQ s~kn~{y m, w~vrNy f, h` @y`qn lq bly P 
nm|, sEqEsE e~kk x`vQw@yn~ @m| sm`nEp`wQkbv sm`nw~vyk~ @ls P = mf  a`k`r@yn~ smWkrNyk~ mgQn~ 
pYk`XkL h#kQ y.  
 
@m| smWkrNy  h` gOr#w~v`kr~;n bly s[h` vR pYk`Xny @qs b#lW@m| qW @pnW yn kr#Nk~ nm| e~ @q@khQ m 
m ynE@vn~ s~kn~{yk~ s[hn~vn bv y. ap ehQ qW ekm m sA@k~wy @y`q`gw~w q e~ @qw#@nhQ m 
kQy#@vn~@n~ ekm s~kn~{yk~ q? nQv|@t ~̀nWy gOr#w~v`kr~;N bly aq`L aAXO @q@khQ s~kn~{vl gONQwyt 
sm`nEp`wQk @vyQ. @mhQ qW kQy#@vn s~kn~{y aAXO@vhQ gOr#w~vj s~kn~{y (gravitational mass) @ls q, 
P = mf @ls pYk`X vW a#wQ nQv|@t`~nWy @qv#nQ clQw nQym@yhQ s[hn~ v a#wQ s~kn~{y aAXO@vhQ avs~}QwQ 
s~kn~{y (inertial mass) @ls q h#[Qn~vQy h#kQ y. ek~ s~kn~{ykQn~ aAXOv mw @y@qn gOr#w~v`kr~;N 
bly pYk`X @vyQ. a@nk~ s~kn~{@yn~ aAXO@vhQ avs~}QwQy @hvw~ @vns~vWmt a#wQ akm#w~w pYk`X @vyQ. e~ 
@qk ekk~ m vQy yEwO y#yQ kQvh#kQ @n` @vyQ. gOr#w~v`kr~;N bly wWrNy vW@m| qW blp`n s~kn~{y 
aAXO@vhQ km|m#lQkm @hvw~ @vns~vWmt a#wQ akm#w~w pYk`Xvn s~kn~{y h` sm`nvQy yEw~@w~ a#yQ?  
 
@m| pYX~ny nQv|tn~ vQq~vw`@g~ k`l@y~ sQtm bthQr vQq&`AZyn~@g~ h` q`r~XnQkyn~@g~ s`kc|C`vt b[En~ vW 
a#w. nQv|tn~ vQq~vw` e~ s~kn~{ @qk sm`n y#yQ gw~@w~ y. e@s~ gw~vQt l#@bn pYwQPly ohEt vd` 
v#qgw~vn~nt a#w. P = mf smWkrN@yhQ P ynE aAXOv mw @y@qn bly @vyQ. @m| bly aAXOv mw 
@p`@L`v vQsQn~ a#wQ @k@rn gOr#w~vj bly y#yQ sQwmE. aAXOv q @p`@L`v mw blyk~ @y`qn bv q amwk 
@n`kL yEwO y. gOr#w~v`kr~;N a`kr~;N bly ynE a@n&`n& blyk~ bv sQhQwb` gwyEwO y. q#n~ P = mf 
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smWkrN@yhQ P s[h` @p`@L`v vQsQn~ aAXOv mw a#wQ@k@rn gOr#w~v`kr~;N bly s[h` vR pYk`Xy a`@q~X 
krmE. evQt apt l#@bn smWkrNy phw s[hn~ ayErQn~ pYk`XkL h#kQ y.  
                                           2 
                                    GMm/ d     =  mf. 
 
nQv|tn~ pVQvry` gw~ a`k`ryt @qp#w~@whQm a#w~@w~ ekm s~kn~{y y#yQ gw@h`w~ evQt  
 
                                             2 
                                        GM/ d       = f yn smWkrNy l#@byQ.  
 
in~ kQy#@vn~@n~ aAXO@vhQ s~kn~{y kOmk~ vEvw~ @p`@L`v vQsQn~ a#wQ@k@rn gOr#w~v`kr~;N bly @h~wO@vn~ 
aAXOvt lb`@qn w~vrNy ekm bv y. w~vrNy s[h` vR pYk`Xn@yhQ aAXO@vhQ s~kn~{y pQLQbQBE @n` @vyQ. 
@vnw~ vcnvlQn~ kQv@h`w~ d, enm|  aAXOvlt @p`@l`@vhQ (m{&@yhQ) sQt a#wQ qEr, sm`n vn vQt 
aAXOvlt l#@bn w~vrNy ekk~ m @vyQ.  
 
@m| an~kQsQvk~ @n`v g#lWlW@y`~ vQq~vw` l#bR pYwQPly @vyQ. ohEt anEv @p`@L`v a`sn~n@y~ qW sQyU aAXO h` 
vs~wO ekm w~vrNykQn~ @p`@L`vt kd` v#@tyQ. nQv|tn~ vQq~vw` wm smWkrN h` clQw nQymy mgQn~ 
@pn~nEm| @k@L~ q e~ kr#N y. enm| @p`@L`v a`sn~n@y~ qW @p`@L`@v| sQt d nm| ekm qErk qW aAXOvl 
@p`@l`v @qst a#wQ w~vrN sm`n @vyQ. e@ls nQv|tn~ pVQvry` wm gwQk pq~{wQy rFk gnQmQn~ m wm 
gOr#w~v`kr~:N pYv`qy os~@s~ g#lWlQ@y`~ vQq~vw` lb`gw~ pYwQPly lb`g#nWmt smw~vQy. 
 
@my vQXQ;~t pYwQPlyk~ bv kQvmn` @n` @vyQ. wm pYwQv`qWn~ gOr#w~v`kr~;N bly @pn~vn @ls axQ@y`~g 
krw~qW nQv|tn~ vQq~vw`t e~ pYX~n @n` vWy. ohEt vEvmn` @k@l~ @p`@L`vt @p`l~ v#@tn~@n~ a#yQ q#yQ vQX~v 
vQq&`lvl ugwOn~ a`qWn~ kOmk~ kWv q pYv`qyk~ mgQn~ @w~r#m| krqWm y. ehQ qW ohE l#bR wvw~ jygYhNyk~ 
vR@y~ ohE@g~ pYv`qy mgQn~ g#lWlQ@y`~ vQq~vw` whvEr#kL pYwQPly q lb`g#nWmt h#kQvWm  y.   
 
e@hw~ @m| pYwQPl lb`g#nW@m| qW nQv|tn~ pVQvry` ek~ upkl~pnyk~ @k@L~ y. e~ aAXOvk gOr#w~vj s~kn~{y 
ehQ avs~}QwQ s~kn~{yt sm`n @ls s#lkWm y. eyt q ym| ym| axQ@y`~g wQbR nmEw~ nQv|tn~ pVQvry` e~ 
sQyl~l jygw~@w~ wm pYv`qy nQrW;N mgQn~ sn`}vn bv @pn~vW@mn~ y. aAXOvk gOr#w~vj s~kn~{y h` 
avs~}QwQ s~kn~{y sm`n vn~@n~ y yn~n qEr~vl wOl&w` mRl{r~my (Weak Equivalence Principle) @ls 
h#[Qn~@vyQ. eyt qEbl wOl&w` mRl{r~my y#yQ kQynE lbn~@n~ pYbl wOl&w` mRl_r~myk~ (Strong 
Equivalence Principle) q a#wQ b#vQn~ y. pYbl wOl&w` mRl{r~m@yn~ kQy#@vn~@n~ avk`X@yhQ s$m 
l]&k qW m  G  q ekm  agyk~ gn~n` bv y.  
 
qEr~vlw` wOl&w` mRl{r~my vlAgOvn~@n~ q#yQ q#ng#nWm s[h` pr~@y~;N r`XQyk~ iwQh`sy pEr` @krW a#w. 
q#nEqE @krW@gn yn awr an`gw@y~ qW vd vd`w~ sQyEm|v e~ @krWmt s#lsEm| sks~vW a#w. q#nt  e~     -12 
                                                                                                                      10   
pmN nQv#rqQw`vykt ytw~v vlAgOvn bv @pnW @g`s~ a#w. e@hw~ ym| qQ@nk @m| mRl{r~my ym| ym| 
avX&w` yt@w~ bQ[v#@tn bv @pnW y$@m| anwOrk~ n#w#yQ @myQn~ @n` kQy#@vyQ. e@s~ qEr~vl wOl&w` 
mRl{r~my vlAgO @n`vn~@n~ nm| in~ kQy#@vn~@n~ aAXOvk gOr#w~vj s~kn~{y ehQ avs~}QwQ s~kn~{yt 
asm`n bv y. e@s~ vEv@h`w~ a#w#m| avX&w` yt@whQ InQy` nQq#l~@l~ v#@tn vs~wO avk`X@yhQ ekm 
s~}`nvl qW vQvQ{ w~vrNvlQn~ clnyvW@m| idkdk~ @vyQ.  
 
vQq&Ew~ a`@r`~pN nQs` a#wQvn w~vrN @mn~ @n`v gOr#w~vj w~vrNy q#nt nQrW]Ny @krW a#wQ s$m 
avs~}`vk m {n vn bv whvEr# vW a#w. vQq&Ew~ a`@r ~̀pN nQs` a#wQvn w~vrN a#w#m|vQt {N q wvw~ 
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smhr vQ@tk s_N q @vyQ. aAXO @q@khQ a`@r`~pN ekm vr~g@yhQ nm| vQkr~;Nyk~ q vQr#q~{ vr~gvl nm| 
a`kr~;Nyk~ q @vyQ. e@hw~ gOr#w~vy sm|bn~{@yn~ e~ e@s~ @n` @vyQ. aAXO @qkk~ awr bly s$m vQ@tkm 
a`kr~;Nyk~ @vyQ. e@mn~m gOr#w~vj s~kn~{y q s$m aAXOvk~ s[h` m {n @vyQ. ym| ayErkQn~ aAXOvl 
gOr#w~vj s~kn~{ h` avs~}QwQ s~kn~{ asm`n vW a#w#m| aAXOvl gOr#w~vj s~kn~{ s_N vEv@h`w~ ev#nQ 
aAXOvk~ h` gOr#w~vj s~kn~{y {n vR aAXOvk~ awr gOr#w~vj bly nQs` a`kr~;Nyk~ @n`v vQkr~;Nyk~ 
a#wQvQy h#kQ y. @mv#nQ avs~}`vk~ wvm nQrW]Ny @krW n#wQ bv s$b$ y. e@hw~ vQX~v@yhQ a#w#m| 
@p@qs~vl ev#nQ ww~w~vyk~ n#w#yQ nQX~cQw v kQvh#kQ @n` @vyQ. a#w#m| bthQr vQq&`Zyn~~  aAXOvk 
gOr#w~vj s~kn~{y s_N vQy h#kQy yn pqn@mhQ pQhQt` pYv`q @gwWm q#ntmw~ a`rm|x kr a#w.  
 
nQv|tn~ pVQvry`t axQ@y`~g el~l vR@y~ ihw s[hn~kL pYX~n sm|bn~{@yn~ pmNk~ @n` @vyQ. ohEt blvw~ 
m pYh`ry el~l vR@y~ gOr#w~v`kr~;N bly kYQy`w~mkvWm sm|bn~{@yn~ y. gOr#w~v`kr~;N bly qErk qW 
sQqEvn kYQy`vk~ (action at a distance) vQy. e@mn~ m ey ]NQk kYQy`vk~ q vQy. @myQn~ aqhs~krn~@n~ 
kOmk~ q yn~n ap vQmsQl~@ln~ s`kc|c`kL yEwO y. e~ kr#NE @qkm psEk@lk ayQn~s~tyQn~ pVQvry`@g~ 
vQ@v|cnyt hsEvQy. ohE wm s`{`rN s`@p~]w`v`qy nQr~m`NykQrW@m| qW e~ kr#NE @qkm b#h#r@k@L~ y. 
e@hw~ ohE qEr~vl wOl&w` mRl{r~my wm pYv`qy @gwW@m| qW @y`q`gw~@w~ y.  
 
mh`c`r~y nlQn~ q sQl~v` 
 
 
 


