
2012 qW @l ~̀k vQn`Xy sQqE @v|q? 

nQbQr# gYh @l`v @p`Lvt @k@s~ blp`yQq? 

m`yn~vr#n~@g~ an`v#kQy 

    kYQ.pR 2000 k`l@y~ m{&m a@mrQk`@v| vQsR m`yn~vr# x`vQw krn lq sEvQ@X~sW qQn qr\XN@yhQ avsn~ qQny 2012 @qs#m|br\ 21 @ls 

s[hn~v a#w. @mqQn p^}QvQ@yhQ vQX`l vQpr\y`syk~ sQqEvW nv prQ@c|Cqyk~ uq`vn bv ovEn~ vQX~v`s kL bvt s`]Q a#w. 

 

sE@m|rQy`nEvn~@g~ an`v#kQ  

    kYQ.pR 3000-4000  k`l@y~ b#bQ@l`~nQy` sh @ms@p`t|mQy` XQ;~t`c`r a`XYQwv vQsR sE@m|rQy`nEvn~@g~ w`rk`vQq&` q#nEm awQvQXQ;~t mt|tmk 

p#vwOn bvt s`]Q a#w. @s_rgYh mN~dl@y~ 10 v#nQ gYh @l`~ky “nQbQr#” @ls ovEn~ nm|kr a#wQ bvw~ ey hQr# vt` y`mt avEr#qE 3600k~ 

gwvn bvw~ ovEn~ s[hn~kr a#wQ bvt s`]Q a#w. 

 

n`s` a`ywn@y~ nQrW]N 

    a@mrQk`@v| n`s` a`ywny mgQn~ 1983 jnv`rQ 25 v#nQq` k]gw krnlq {Y#vWy k]yk gmn~ krn “a@{`~rk~w w`rk` vQq&` 

cn~qYQk`v” (IRAS-Infra Red Astronomical Satellite) mgQn~, s#wpEm| bQlQyn 50 k~ qErQn~ pQhQtQ gYhvs~wOvkQn~ nQkOw~vn a@{`~rk~w kQrn 

nQrW]Ny kr a#w. @my sRr\&gYh mN~dlyt ayw~10 v#nQ gYh@l`~ky vn nQbQr# @ls anEm`n kLh#kQ awr ehQ nQv#rqQ k]y gnNy kQrWm 

s[h` avX& qw~w wvqErtw~ @s`ymQn~ sQtW. (@mv#nQ avk`X vs~wOvk nQv#rqQ @w`rwOr# @s`y`g#n~mt avEr#qE 10 k~ @h`[tm pYm`nvw~ vn 

b#vQn~ em @w`rwOr# jnw`vt vsAkrnv`q#yQ s#kyk~q pvwW.) 

    ehQ vQX`lw~vy a`sn~n @ls bYhs~pwQ gYhy`t sm`n bvq @s`y`@gn a#w.  q#nt pvwQn qw~w mgQn~ w`rk`vQq&`ZyQn~@g~ gnNy kQrWm| 

vlt anEv, nQbQr#@g~ k]y, iw` qQg ilQp~syk~ vn awr p^}QvQy a#wOU a@nkOw~ gYh@l`~k vl k] hrh` @g`s~ aMhr# sh bYhs~pwQ@g~ 

k] awrQn~ h#@rn bv @s`y`@gn a#w.  nQbQr#@g~ vQX~km|xy, s~kn~{y sh Gnw~vy bYhs~pwQt sm`n yyQ upkl~pny kL@h`w~ a#wQvn 

pY}QPl phw s[hn~ ayEr# vQy h#kQy. nmEw~ iqQrQ qQn vl l#@b| yyQ bl`@p`@r`w~wO vQy h#kQ vd` nQv#rqQ qw~w anEv phw s[hn~ an`v#kQ 

sA@X`~{ny kLh#kQ @v|.  

     @mm an`v#kQ sw& yyQ vQX~v`s krmQn~ bQyk~ upqv` @n`gwyEwO nmEw~ @m| g#n q#nEvw~ vWm vd` @h`[y. 

 

(1) vdqQy b`qQy a#wQvWm s[h` blp`n h@[~ a`kr\;Nyt sm`n blp$mk~ a#wQvn avs~}`vk~ nQbQr# gYh@l`~k@yn~q a#wQ@v| nm|, 

e~ s[h` @mm gYh@l`~ky wQbQy yEwO qEr pYm`Ny kQmW. 6,17,90,000 k~ vQyyEwOy (mQlQyn 61.79). enm| h[t a#wQ qEr @mn~ 

200 gONykQ, n#w@h`w~ hQr#t a#wQ qE@rn~ b`gykQ. @mm avs~}`v apt pQyvQ a#sQn~ nrB` sn`} krgw h#kQy, enm| ey 

h@[n~ 1/4 k pYm`N@yn~ q^X&m`n @v|. gYh@l`~ky mWt vd` vQX`lv qk~nt l#@b| nm| apt in~ anwOrk~ sQqEvQy h#kQ bv 

anEm`n kL h#kQy. 

(2) @p`L@v| sQt h[t a#wQ qEr @mn~ wOn~gOnyk qErk~ qk~v` LA vEv@h`w~ em gYh@l`vt a`sn~n p#w~@whQ sQtQn ay@g~ sh 

an~sQyUm @q~vl~ 1% kQn~ br adEvn awr, vQr#q~{ p#w~@whQ 1%kQn~ v#dQ@v|. e@mn~m gYhy`t a`sn~n p#w~@whQ pvwQn 

s`gr jly @vw blp`n a`kr\XN bly @h~wO@k`t@gn mEhEqE mt|tm a{Qk@ls ihL ymQn~ xy`nk sEn`mQ ww~vyk~ htgnW. 

nmEw~ @my ]nQkv @n`v kYmkYm@yn~ qQngnn`vk~ wOl sQqE@vyQ. @mm qEr pYm`Ny apt phsE@vn~ h[En`gw h#kQy. @mvQt 

nQbQr# gYh@l`~ky h[ @mn~ ph@l`s~ gONyk~ vQX`lv r`wYQ@y~w~ qQv`k`l@y~w~ qk~nt l#@bnE a#w. 

(3) kQmW. 40,000 t vd` LA vEv@h`w~ ey mEU ahsm a`vrny kr@gn sQtQn awr, qv`lk vEvw~ hQr#eLy yn~wmQn~vw~ 

@n`m#wQ, h[, wr# kQsQw~ @n`@p@nn kt|t kUvr r`wYQyk~ vn awr, gYh@l`v p#w~@whQ @p`Lv mwOpQt a#wQ sQyUm @q~vl~ 

@k@rhQ nQbQr# @vw blp`n gOr#w~v`kr\;Ny @p`Lv @k@rhQ a#wQ gOr#w~v`kr\;Nyt vd` v#dQ vWm nQs`, mQnQsEn~ swOn~, 

y`nv`hn a`qW sQyl~lm ihlt a#qW@g`s~ nQbQr# @vw awQ vQX`l @v|gykQn~ pwQw@v|. epmNk~ @n`v v`yE@g`~ly mEUmnQn~m 

v`@g~ e@qst a#qWyn b#vQn~ @l`v @m@wk~ phL@n`vR wrm| pYbl kOn`tEvk~ htgn~n` awr @p`Lvt wqQn~ b#[W n#wQ sQyUm 

@q~, gl~ ps~ gAg`, v#v| sh s`gr jlyq e@qst (ihLt) a#qWyn b#vQn~ @p`Lv mw wvqErtw~ jWvyk~ p#vwQy @n`h#kQ 

ww~vyk~ p#nngW.  mEU @l`~kym v`@g~ vQn`X @v|. nmEw~ nQbQr#t vQr#q~{ p#w~@whQ ewrm| brpwl vQn`Xyk~ sQqE@n`@v|.  

(4) nQbQr# p^}QvQ@yhQ g#tEn@h`w~ sQqEvn@q~ q#k g#nWmt kQsQ@vkOtw~ avs~}`vk~ @n`l#@b|. It @pr sQyl~l vQn`XvW hm`ry. 

 

apt kL h#k~@k~ @mm gYh @l`~ky @p@nn@wk~m`nyktvw~ @n`p#mQ@n~v` yyQ pY`r\}n` kQrWm pmNQ.  

wv m`s kWpyk~ a#wOlw @mm gYhy`@g~ gmn~ mg nQv#rqQvm @s`y`gwh#kQ b#vQn~ vd`w~ nQv#rqQ an`v#kQ pLkQrWm v#dQ a$wk @n`@v|. 

 



 

 

 ihw nQgmn vlt eL#BWm s[h` m` vQsQn~ krn lq gnNy kQrWm| gNQwy sh @x_wQk vQq&`v pQLQb[ mRlQk q#nEmk~ a#wQ ay@g~ pY@y`~jny  

s[h` @m@s~ iqQrQpw~krmQ. 

@p`L@v| ary RE @lsw~ s~kn~{y ME @lsw~ gnQmE. 

eb#vQn~, RE   =  6371 km,  

             ME = 5.978x10
24

 kg  

bYhs~pwQ s[h` anEr$p agyn~ RJ sh MJ @ls gnQmE. 

evQt,  Rj  = 7.140x10
7
 m = 71400 km   

          Mj = 1.899x10
27

 kg 

nQbQr# gYh @l`~ky s[h` anEr$p agyn~ RN  sh MN  @ls gnQmE. ihw upkl~pny anEv, RN = RJ  sh MN = MJ  @ls gw h#kQy. (iqQrQ 

k`l@y~qW @my sA@X`~{n vnE a#w)  

evQt  RN = 11 RE , {71400/6378 =11.2}   

       MN  = 318 ME , {1.899x10
27

 / (5.978x10
24

) = 317.7} 

 

(1) pLmE avs~}`v @ls h@[n~ a#wQ@k@rn gOr#w~v`kr\;N blyt ( FM ) sm`n blyk~ ( FN ) nQbQr# gYhy`@gn~ a#wQ@k@rn vQt It a#wQ 

qEr DN @ls gnQmE. h@[~ s~kn~{y, MM = 7.349x10
22

 kg  sh h[t a#wQ qEr, DM = 384400 km 

 
gOr#w~v`kr\;Ny pQLQb[ pYwQ@l`~m vr\g nQymy anEv, FM  =  G ME MM / DM

2
  sh  FN  =  G ME MN / DN

2
 , @mhQ G ynE 

gOr#w~v`kr\;N nQywyyQ.  FM  =  FN  b#vQn~  G ME MM / DM
2
  =  G ME MN / DN

2
 

  @m| anEv DN
2
 = DM

2
 MN/MM 

         = 384400
2
 x 1.899x10

27
 /(7.349 x 10

22
) 

  @m| anEv DN  = 6.179x10
7 

km  = 6,17,90,000 km  yn~n l#@b|. 

@mm ww~vyt pw~@v|q yn~n p#h#qQlQvm apt q#ngwh#kQ vn~@n~ gYh@l`~k@y~ vQX`lw~vy h[ smg s#s[W@mnQ. (3 v#nQ r$py bln~n)

 

h@[hQ ary = 1738km  sh  h[t a#wQ qEr = 384400km  b#vQn~ 

h@[hQ q^X~tQ @k`~Ny =(1738 * 2 /384400)*(180/3.14) = aAXk 0.52 

e@lsm nQbQr#hQ q^X~tQ @k`~Ny = (142800/6.179*107)*(180/3.14) = aAXk 0.13 

@m| anEv nQbQr# gYhy` apt @p@nn~@n~ h[ @p@nn pYm`N@yn~ 1/4 k~ @lsQn~y. (0.52 / 0.13 = 4 ) 



 

 

(2) @qv#nQ avs~}`v @ls br 1% kQn~ adEvWm. @m| avs~}`@v| @p`L@v| sh nQbQr# gYhy`@g~ p^;~t awr qEr kQmW. h @ls gnQmE. 

4 v#nQ r$p@y~ q#k~@vn prQqQ @p`Lv mw wQ@bn m s~kn~{yk~ @k@rhQ @p`L@vn~ a#wQ@k@rn a`kr\XN bly FE @lsq nQbQr# mgQn~ 

a#wQ@k@rn bly FN @lsq gnQmE. 

evQt, FE = G m ME / RE
2
  sh  FN  = G m MN / (h + RN )

2
  vn awr br 1% kQn~ adEvWmt nm| FN = FE  / 100  vQy yEwOy. 

enm|,  G m MN / (h + RN )
2
  = G m ME / 100 RE

2
   

enm|,  G m 318 ME / (h + 11RE )
2
  = G m ME / 100 RE

2
   

enm|,  318 / (h + 11RE )
2
  = 1 / 100 RE

2
   

enm|,  31800RE
2
  =  (h + 11RE)

2
 

enm|, 178RE  =  h + 11 RE 

            h  =  167 RE  =  167 x 6371 =  1063957 km  

@p`L@v| sQt h[t a#wQ qEr kQmW 3,84,000 b#vQn~  h ynE a`sn~n vX@yn~ h[t a#wQ qEr@mn~ wOn~gONykQ.  

@mvQt gYh@l`~ky apt @p@nn q^X~tQ @k`~Ny, ihw 3 v#nQ r$p@y~ ayEr# gnNy kLvQt, 

q^X~tQ @k`~Ny  = (142800/1063957) * (180/3.14) = aAXk  7.7  h@[~ q^X~tQ @k`~Ny = aAXk 0.5 k~ b#vQn~ ey apt @p@nn~@n~ 

h[ @mn~ 15 gONyk vQX`lw~vykQnQ.  

 

(3) nQbQr# @p`Lvt wvqErtw~ LA vRvQt ym| avs~}`vkqW @p`Lv mw, gYh@l`vt a`sn~n p#w~@w~ wQ@bn sQyUm @q~vl br rhQw s~vx`vyk~ 

htgnW. enm| @p`Lv mwOpQt a#wQ m s~kn~{yk~ @k@rhQ @p`L@v| a`kr\XN bly vn ehQ br FE  sh nQbQr#  @k@rhQ ihLt pvwQn 

a`kr\XN bly vn FN ek sm`n @v|. @mvQt nQbQr#@g~ p^X~ty sh @p`L@@v| p^X~ty awr qEr d @ls gw@h`w~, 4 v#nQ r$p@y~ h 

@vnEvt d  a`@q~X kr phw s[hn~ ayEr# d gnNy kLh#kQy. 

@mhQqW   FE  =  FN  ,  FE  =  G m ME / RE
2
  ,  FN  =  G m MN /(d + RN)

2
  

enm|,  G m ME / RE
2
  =  G m MN /(d + RN)

2
  

               =  G m 318ME /(d + 11 RE)
2
  

@m| anEv  (d + 11 RE)
2
 = 318 RE

2
  

            d + 11RE    =  17.8 RE 

       d  =  6.8 RE   =  6.8 x 6371  =  43323 km,   

@mvQt ehQ q^X~tQ @k`~Ny gnNy kLyEwO n#w, mk~nQs`q yw~ gYhy`@g~ vQX~km|xy (142800) qERr @mn~ wOn~gONyk~ pmN b#vQn~ mEU 

ahsm in~ a`vrny @k@r\.         @j\.tW.vQ@j\rw~n –- hQBEt`n 
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