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mz;lq;fs; 

 
mz;lj;jpd; fl;LWg;Gfs;: 
 
     Nfhbf;fzf;fhd tpz;kPd;fis cs;slf;fpa> xsp tPrf;$ba tpz;kPd; 
jpus;fNs mz;lj;jpd; mbg;gilf; $WfshFk;. Gtp> Nfhs;fs;> tpz;kPd;fs;> 
thd;ntsp kw;Wk; tpz;kPd; jpus;fs; Mfpa midj;ijAk; cs;slf;fpa 
mikg;Ng mz;lk; MFk;. ,jpy; gUg;nghUs;fs;> Mw;wy; kw;Wk; fhyk; 
cs;spl;l midj;Jk; mlq;Fk;. 
 
     ‘ghu;f;ff; $ba mz;lk;’> 93 gpy;ypad; xsp Mz;Lfs; msT nfhz;lJ 
(1 xsp Mz;L = 9.4607 x 1012 fp.kP> xU Mz;L fhyj;jpy; xsp nry;Yk; 
njhiyT). 
 
    mz;lj;jpYs;s midj;J mZf;fisAk; xd;W Nru;j;jhy; jw;NghJs;s 
mz;lj;jpy; ntWk; ehd;F rjtPjk; kl;LNk tUk;. mz;lj;jpd; ngUk;gFjp 
,Uz;l nghUs; (dark matter) kw;Wk; ,Uz;l Mw;wyhfNt (dark energy) 
cs;sJ. 
 
     mJ Xu; mw;Gjkhd tpfpjj;jpy; tsu;e;J nfhz;Nl ,Ue;jJ. ,d;Wk; mJ 
tpuptilfpwJ. mLj;j %d;W epkplq;fspy; ntg;gepiy 1 gpy;ypad; bfpup 
nry;rpa]; Fiwe;Jtpl;lJ. 300>000 Mz;LfSf;Fg; gpwF> Adptu;]; 3000 
bfpupf;Ff; Fspu;r;rpaile;jJ. mZ cl;fUf;fs; ,Wjpapy; mZf;fis 
cUthf;f vyf;l;uhd;fisf; ftu;e;jd. gpugQ;rk; cUthd fl;lj;jpy;> mJ 
i`l;u[d; kw;Wk; `Pypak; thAf;fshy; Md $l;lkhfNt ,Ue;jJ. i`l;u[d; 
kw;Wk; P̀ypak; thAf;fspd; ngUk; $l;lq;fs; gbg;gbahf ,Uz;l mlu;jjpahd 
,lq;fSf;F ,Of;fg;gl;ld. Kjy; tpz;kPd; jpus;fs;> ,d;W fhzg;gLk; 
el;rj;jpuq;fs; kw;Wk; vy;yhk; ,t;thW jhd; cUthfpd. 
 
tpz;kPd; jpus;fs;: 
 
    tpz;kPd; jpus; vd;gJ thA> J}R> Nfhbf;fzf;fhd tpz;kPd;fs; kw;Wk; 
#upa kz;lyq;fs; Mfpatw;iw cs;slf;fpa jpuz;lnjhU mikg;G MFk;. 
,e;j ghu;f;ff;$ba mz;lj;jpy; Rkhu; E}W gpy;ypad; (1011) tpz;kPd; jpus;fs; 
cs;sd vd;W mwptpayhsu;fs; fUJfpd;wdu;. 
 
     ngUntbg;G epfo;e;j clNdNa <u;g;G tpirapdhy; thANkfq;fs; ahTk; 
<u;f;fg;gl;L tpz;kPd; jpus;fspd; fl;LWg;Gfis cUthf;fpd. 
 
ghy;tspj;jjpus;: 
 
     ghy;tspj;jjpus; vd;gJ ek;Kila #upa kz;lyj;ij cs;slf;fpa 
tpz;kPd; jpus; MFk;. ghy;tspj;jpuspy; #upaidf; fhl;bYk; rpwpaitahd 
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el;rj;jpuq;fisAk; #upaid tplTk; Mapuf;fzf;fhd klq;F mjpfkhd 
msTila NtW gy el;rj;jpuq;fisAk; nfhz;Ls;sd. 
 
     ekJ ghy;tspj;jpuSf;F mUfpy; ,Uf;Fk; tpz;kPd; jpus; Mz;l;Nuhnklh 
MFk;. 
 
Guhzq;fspy;> ,J Mfh~ fq;fh vd;W miof;fg;gLfpwJ. 
 
     ekJ tpz;kPd; jpuspd; ikaj;jpy;> #upaidg;Nghy gpy;ypad; klq;F 
mjpf epiwAila xU gaq;fukhd ‘fUe;Jis’ fhzg;gLfpwJ. 
,f;fUe;Jisia Neubahf ghu;f;f KbahJ vd;whYk;> tpQ;Qhdpfs; mjd; 
<u;g;GtpisTfisf; nfhz;L> mjd; ,Ug;gpidf; fz;lwpe;jpUf;fpwhh;fs;. 
 
tpz;kPdpd; kz;lyk;: 
 
G+kpapy; ,Ue;J ghu;f;Fk;NghJ> ,uT thdj;jpy; fhzg;gLk; gpupj;jwpa Kbfpd;w 
el;rj;jpuq;fspd; mikg;G tpz;kPd; kz;lyk; vd miof;fg;gLfpwJ. ru;tNjr 
thdpay; rq;fk; 88 tpz;kPd; kz;lyq;fis tifg;gLj;jpAs;sJ. 
 
     cu;rh Nk[u; (rg;j up~p kz;lyk;) xU ngupa tpz;kPd; kz;lyk; MFk;> 
mJ thdj;jpd; ngUk;gFjpia cs;slf;fpAs;sJ. ,e;j el;rj;jpu kz;lyj;jpd; 
kpfTk; Fwpg;gplj;jf;f mk;rk; VO gpufhrkhd el;rjjpuq;fspd; ngupa Ftis 
(,e;jpa thdpaypy; VO Jwtpfs;) vd miof;fg;gLk; xU FOthFk;. 
 
     gy;NtW tpz;kPd;fs; Mz;L KOtJk; ntt;NtW Neuq;fspy; thdj;jpy; 
fhzg;gLfpd;wd. #upaidr; Rw;wp G+kpapd; Row;rp fhuzkhf ,q;qdk; 
epfo;fpwJ. tpz;kPd; jpus; Nghyd;wp> tpz;kPd; kz;lyq;fs; ntWk; xspapay; 
Njhw;wk; kl;LNk> cz;ikahd nghUs;fs; my;y. 
 
     gy;NtW ehLfspYs;s kf;fs; gy;NtW tbtKs;s el;rj;jpuf; 
$l;lq;fis milahsk; fz;lwpe;Js;sdu;. mt;thW Vw;Wf; nfhs;sg;gl;l 
el;rjjpuf; $l;lq;fs; 88 cs;sd. Ml;Lf;flh> kpJdk;> rpq;fk;> #upad;> Njs; 
kw;Wk; NfrpNahgpah Nghd;wit xU rpy el;rj;jpuf;$l;l tbtq;fshFk;. 
 
tpz;kPd;fs;: 
 
     tpz;kPd; jpus;fspd; mbg;gilf; fl;LWg;Gfs; tpz;kPd;fshFk;. 
ngUntbg;gpy; tpz;kPd; jpus;fs; cUthd NghNj mitAk; Njhd;wpd. ntg;gk;> 
xsp> Gw Cjhf; fjpu;fs;> x- fjpu;fs; cs;spl;l gy fjpu;tPr;Rfis tpz;kPd;fs; 
cUthf;Ffpd;wd. mit thA kw;Wk; gpsh];kh (mjpf #Nlw;wg;gl;l 
gUg;nghUs; epiy) Mfpatw;iw mjpfkhf cs;slf;fpait MFk;. tpz;kPd;fs; 
midj;Jk; i`l;u[d; thAthy; epuk;gpAs;sd. ,e;j i`l;u[d; mZf;fs; 
ahTk; ,ize;J `Pypak; mZf;fs; cUthFk; NghJ kpf mjpf mstpy; 
ntg;gk; ntspahfpd;wJ. 
   
     ntg;g epiyiag; nghWj;Jk;> tpz;kPd;fs; ntt;NtW tz;zq;fspy; 
Njhd;wyhk;. ntg;gkhd tpz;kPd;fs; ntz;ikahfNth my;yJ ePykhfNth 
Njhd;Wk;. Fspu;thd tpz;kPd;fs; MuQ;R my;yJ rptg;g epwkhfj; Njhd;Wk;. 
mstpYk; tpz;kPd;fs; NtWgLfpd;wd. 
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#upa kz;lyk;: 
 
     Nfhs;fs;> thy; tpz;kPd;fs;> rpWNfhs;fs; kw;Wk; tpz;fw;fs; cs;spl;l 
gy nghUs;fs; mlq;Fk;. #upaDf;Fk; mg;nghUs;fSf;Fk; ,ilNa cs;s 
<u;g;G tpirapdhy; mit #upaidr; Rw;wp tUfpd;wd. 
 
#upad;: 
 
     #upad; xU eLj;ju msTila tpz;kPd;. mJ kpf mjpf ntg;gKs;s> 
Rod;W nfhz;bUf;ff;$ba thAg; ge;J MFk;. mjd; Kf;fhy; gFjp i`l;u[d; 
thAthYk;> fhy; gFjp `Pypak; thAthYk; epuk;gpAs;sJ. Vwj;jho 4.6 
gpy;ypad; Mz;LfSf;F Nkyhf ,J ,Ue;J tUfpd;wJ. 
 
Nfhs;fs;:  
 
     epu;zapf;fg;gl;l tisthd Rw;Wg; ghijapy; Nfhs;fs; #upaidr; Rw;wp 
tUfpd;wd. ,J ePs;tl;l tbtpy; cs;sJ. #upaid xU Kiw Rw;wptUtjw;F 
Nfhs;fs; vLj;Jf; nfhs;Sk; fhyk; Rw;Wf;fhyk; vdg;gLk;. #upaidr; 
Rw;wptUk; mNj Ntisapy; gk;guj;ijg; Nghy; xU NfhshdJ jd;idj; 
jhNdAk; Rw;wp tUfpwJ. jd;idj; jhNd xU Kiw Roy;tjw;F xU Nfhs; 
vLj;Jf;nfhs;Sk; fhyk; Row;rpf;fhyk; vdg;gLk;. G+kpapd; Row;rpf;fhyk; 23 kzp 
56 epkplq;fs; MFk;. vdNt> G+kpapy; xU ehs; vd;gJ 24 kzp MFk;. 
 
     cl;Gw #upakz;lyj;jpy; fhzg;gLk; ehd;F Nfhs;fshd Gjd;> nts;sp> 
G+kp kw;Wk; nrt;tha; Mfpait cl;Gw Nfhs;fs; vd;W miof;fg;gLfpd;wd. 
mtw;wpd; Gwg;gug;G jpz;kg;ghiwNkNyhl;bdhy; mike;Js;sjhy;> mit 
epyk;rhu; Nfhs;fs; my;yJ ghiwf;Nfhs;fs; vd miof;fg;gLfpd;wd. mtw;wpd; 
cl;gFjp> Gwg;gug;G kw;Wk; tspkz;lyk; Mfpait xNu Kiwapy; xNu tbtpy; 
cUthdit. NkYk;> mit xj;j mikg;gpy; cs;sd. 
 
     ntspg;Gw #upa kz;lyj;jpy; xg;gPl;lstpy; #upaid nkJthf Rw;wptUk; 
Nfhs;fshd tpahod;> rdp> ANud]; kw;Wk; neg;bA+d; Mfpait ntspg;Gwf; 
Nfhs;fs; vd miof;fg;gLfpd;wd. mit i`l;u[d;> `Pypak; cs;spl;l gpw 
thAf;fshy; epuk;gpa mlu;T kpF tspkz;lyj;ijf; nfhz;Ls;sd. mit thAg; 
ngUq;Nfhs;fs; vd;Wk;> thAf; Nfhs;fs; vd;Wk; miof;fg;gLfpd;wd. ,e;j 
ehd;F ntspg;Gwf; Nfhs;fSf;Fk; tisaq;fs; cs;sd. Mdhy; ehd;F 
cl;Gwf; Nfhs;fSf;F tisaq;fs; ,y;iy. ,e;j tisaq;fs; gdpahy; 
%lg;gl;l ghiwj; Jfs;fisf; nfhz;Ls;sd. ehk; ,g;NghJ xt;nthU Nfhisg; 
gw;wpAk; ghu;f;fyhk;. 
      
     Gjd;: #upaDf;F kpf mUfpy; mike;Js;s ghiwf;Nfhs;jhd; Gjd; 
MFk;. ,J gfypy; kpf mjpf ntg;gj;JlDk; ,utpy; mjpff; FspUlDk; 
fhzg;gLk;. Gjd; kpfTk; kq;fyhfTk;> rpwpajhfTk; fhzg;gLtjhy;> ntWk; 
fz;zhy; ghu;g;gijtpl xU njhiyNehf;fpahy; mij ed;F fhz KbAk;. 
mij vg;NghJk; fpof;F my;yJ Nkw;Fj; jpirapd; fPo;thdj;jpy; kl;LNk fhz 
,aYk;. 
 
    nts;sp: fpl;lj;jl;l G+kpapd; msitnahj;j xU rpwg;Gf;Nfhs; nts;sp. ek; 
#upakz;lyj;jpy; fhzg;gLk; Nfhs;fspNyNa mjpf ntg;gepiy nfhz;lJ 
nts;sp MFk;. epytpw;Fg; gpwF> thdj;jpy; njupAk; kpfg;gpufhrkhd 
thd;nghUs; ,JNt. kw;w Nfhs;fisg;Nghy; my;yhky;> ,J vjpu;j; jpirapy; 
Roy;tjhy;> ,q;F #upad; Nkw;Nf Njhd;wp fpof;Nf kiwfpwJ. nts;spia ehk; 
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ntWk; fz;zhy; vspjpy; fhzyhk;. mJ fpof;F my;yJ Nkw;Fj; jpirapy; 
fPo;thdj;jpy; njupAk;. 
 
     G+kp: #upa kz;lyj;jpYs;s Nfhs;fspNyhNa ehk; thOk; G+kpapy; 
kl;Lk;jhd; capu;thoj; jFjpahd #oy; cs;sJ. #upadpypUe;J rupahd 
njhiytpy; mJ cs;sjhy;> rupahd ntg;gepiy> ePu; Mjhuk;> rupahd 
tspkz;lyk; kw;Wk; XNrhd; glyk; Mfpatw;iw G+kp nfhz;Ls;sJ. 
,itaidj;Jk; cs;sjhy;jhd;> G+kpapy; capu;fs; njhlu;e;J tho;tnjd;gJ 
rhj;jpakhfpd;wJ. G+kpapd; kPJs;s ePu; kw;Wk; epyg; gFjpfspd; kPJ xsp 
vjpnuhspg;gjdhy;> tpz;zpypUe;J ghu;f;Fk;NghJ G+kp ePyk; fye;j gr;ir 
epwj;Jld; fhzg;gLk;. 
 
     nrt;tha;: Gtpapd; Rw;Wg;ghijf;F ntspapy; mike;Js;s Kjy; Nfhs; 
nrt;tha; MFk;. ,J rw;Nw rptg;G epwj;jpy; fhzg;gLtjhy;> ,J rptg;Gf;Nfhs; 
vd miof;fg;gLfpwJ. ,jw;F BNkh]; kw;Wk; NghNgh]; vdg;gLk; ,U 
,aw;ifj; Jizf;Nfhs;fs; cs;sd. 
 
     tpahod;: tpahod; NfhshdJ> ngUq;Nfhs; vd miof;fg;gLfpd;wJ. 
Nfhs;fspNyNa kpfg;nguaJ ,JNt (Gtpia tpl 11 klq;F ngupaJ> 318 
klq;F vil nfhz;lJ). ,jw;F 3 tisaq;fSk; 65 epyTfSk; cs;sd. 
,jd; epythd fhdpkPL vd;w epyTjhd; #upa kz;lyj;jpNyNa kpfg;ngupa 
epythFk;. 
 
     rdp: tisaq;fSf;Fg; ngau;Nghd rdp Nfhs;> kQ;rs; epwj;jpy; 
fhzg;gLfpd;wJ. ntspg;Gw #upakz;lyj;jpy; fhzg;gLk; ,f;NfhshdJ 
tpahoDf;F mLj;J ,uz;lhtJ ngUk; thAf;NfhshFk;. Fiwe;jgl;rk; rdpapy; 
60 epyTfs; cs;sd. ill;ld; vd;w epyNt mjpy; ngupaJ MFk;. ek; #upa 
kz;lyj;jpy; Nkfq;fSld; $ba xNu epyT ,JthFk;. rdpapd; mlh;j;jp 
kpfTk; Fiwthf cs;sjhy; (Gtpia tpl 30 klq;F FiwT) ,e;j Nfhs; 
fdkw;wJ. 
 
     ANud];: ANud]; xU Fspu;kpF thAg; ngUq;NfhshFk;. ngupa 
njhiyNehf;fpapd; %ykhfNt ,ijf; fhz ,aYk;. ,J kpfTk; rha;e;j Roy; 
mr;irf; nfhz;Ls;sJ. mjdhy; ,J cUz;NlhLtJ Nghy; njupfpd;wJ. ,jd; 
mrhjhuz rha;tpd; fhuzkhf ,q;F Nfhil fhyKk;> Fspu;fhyKk; kpf ePz;L 
,Uf;Fk;> xt;nthd;Wk; 42 Mz;Lfshf cs;sd. 
 
     neg;bA+d;: ,f;NfhshdJ gr;ir epw tpz; kPd; Nghd;W fhl;rpaspf;Fk;. 
#upadpypUe;J vl;lhtjhf cs;s ,e;jf; Nfhs; kpfTk; fhw;W tPrf;$ba 
NfhshFk;. 248 Mz;LfSf;F xUKiw G@l;Nlh ,jd; Rw;Wg;ghijiaf; 
flf;fpwJ. ,e;j epiy 20 Mz;LfSf;Fj; njhlu;fpwJ. ,jw;F 13 epyTfs; 
cs;sd> mjpy; biul;lhd; vd;w epyNt ngupajhFk;. #upa kz;lyj;jpy; 
Nfhspd; Row;rpf;F vjpu;j;jpirapy; Rw;Wk; xNu epyT biul;lhd; MFk;. 
 
rpWNfhs;fs; (Asteroids): nrt;thapd; Rw;Wg;ghijf;Fk; tpahodpd; 
Rw;Wg;ghijf;Fk; ,ilNa xU ngupa ,ilntsp cs;sJ. ,e;j ,ilntspapy;> 
Nfhs;fs; Njhd;wpa NghJ cUthd yl;rf;fzf;fhd ghiwj;Jz;Lfs; (xU 
gl;il Nghd;W fhl;rpaspf;fk;) Rw;wp tUfpd;wd. ,itNa rpWNfhs;fs; 
vdg;gLfpd;wd. mj;jifa Nfhs;fspNyNa nru]; vd;gNj kpfg;ngupa 
rpWNfhshFk;. ,jd; tpl;lk; 946 fp.kP MFk;. Rkhu; 50 kpy;ypad; 
Mz;LfSf;nfhU Kiw ek; G+kpapd; kPJ rpWNfhs; tPo;tJz;L; mJ 10 fp.kP 
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mfyk; nfhz;ljhf ,Uf;Fk;. ,tw;iwAk; ngupa njhiyNehf;fpahy; kl;LNk 
fhz KbAk;. 
 
thy; tpz;kPd;fs; (Comets): mjp ePs;tl;lg; ghijapy; ek; #upaidr; Rw;wptUk; 
J}R kw;Wk; gdp epiwe;j nghUs;fNs thy;tpz;kPd;fs; vdg;gLk;. ,tw;wpd; 
Rw;Wf;fhyk; mjpfk; MFk;. ,it #upaid neUq;Fk; NghJ> Mtpahfp> jiy 
kw;Wk; thy; Mfpait cUthfpd;wd. xUrpy ngupa thy; tpz;kPd;fSf;F 160 
kpy;ypad; (16 Nfhb) fpNyhkPl;lu; ePsKs;s thy; cs;sJ. ,J Gtpf;Fk; 
#upaDf;Fk; ,ilg;gl;l njhiyittpl mjpfkhFk;. gy thy;tpz;kPd;fs; 
Fwpg;gpl;l fhy ,ilntspapy; kPz;Lk; Njhd;Wgit MFk;. mjpy; xd;Wjhd; 
`hyp thy;tpz;kPd;. ,J 76 Mz;LfSf;F xU Kiw kPz;Lk; njupAk;. 
filrpahf 1986-y; ,J ghu;f;fg;gl;lJ. vdNt> ,J kPz;Lk; 2062-y; njupAk;. 
 
     tpz;fw;fs; kw;Wk; tpz; tPo;fw;fs; (Meteors and Meteorites): 
#upakz;lyk; KOtJk; gutyhf rpjwpf;fplf;Fk; rpW ghiwj;Jz;LfNs 
tpz;fw;fs; vdg;gLfpd;wd. kpf mjpf Ntfj;Jld; gazpf;Fk; ,it Gtpapd; 
tspkz;lyj;ij neUq;Fk; NghJ> mjd; <u;g;G tpirahy; ftug;gLfpd;wd. tUk; 
topapy;> tspkz;ly cuha;tpdhy; cUthFk; ntg;gj;jpd; fhuzkhf ,it 
ngUk;ghYk; vupe;JtpLfpd;wd. mit tpz;fw;fs; vdg;gLk;. Mdhy; xU rpy 
ngupa mstpyhd tpz;fw;fs; KOtJkhf vupahky; fw;fshf G+kpapy; kPz;Lk; 
tPo;tJz;L. mit tpz; tPo;fw;fs; vdg;gLfpd;wd. 
 
     Jizf;Nfhs;fs;: xU Rw;Wg;ghijapy; #upa kz;lyj;jpYs;s 
Nfhs;fisr; Rw;wp tUk; nghUs; Jizf;Nfhs; vd;wiof;fg;gLfpwJ. kdpjdhy; 
cUthf;fg;gl;l Jizf;NfhspypUe;J NtWgLj;Jtjw;fhf> ,aw;ifahd 
Jizf;Nfhs;fis ehk; epyTfs; vd;W miof;fpNwhk;. ek; Gtpapd; ,aw;ifj; 
Jizf;Nfhshd epytpd; (re;jpud;) kPJ gLk; xspahdJ vjpnuhspf;fg;gLtjhy;> 
mij ek;khy; ghu;f;f KbfpwJ. <u;g;G tpirapd; fhuzkhf> ,it Nfhs;fisr; 
Rw;wp tUfpd;wd. #upakz;lyjjpYs;s Nfhs;fSs; Gjd; kw;Wk; nts;sp 
Nfhs;fisj; jtpu kw;w midj;jpw;Fk; epyTfs; cs;sd. 
 
Rw;wpaf;fj; jpirNtfk;: 
 
     ,aw;ifj; Jizf; Nfhs;fs; Nfhs;fisr; Rw;wp tUtijg;gw;wp ehk; 
Kd;du; mwpe;Njhk;. rpy E}W fpNyhkPl;lu; cauj;jpy; G+kpiar; Rw;wp tUk; 
tifapy; tpz;zpy; nrYjjg;gLfpd;wd. ,e;j cauj;jpy; fhw;wpdhy; Vw;gLk; 
cuha;T Gwf;fzpf;fj; jf;fjhf ,Uf;Fk;. ,e;j cauj;jpw;F vLj;Jr; nrd;w 
gpd;G> nraw;iff;nfhspw;F xU fpilkl;lj; jpirNtfj;ij mspj;jhy; mJ 
fpl;lj;jl;l xU tl;l tbt Rw;Wg;ghijapy; ,aq;Fk;. 
 
     NfhspypUe;J xU epu;zapf;fg;gl;l cauj;jpy;> nraw;iff;Nfhs; xd;W 
tllg;ghijapy; Rw;wptUtjw;F mjw;F mspf;fg;gLk; fpilkl;lj; jpirNtfk; 
Rw;wpaf;fj; jpirNtfk; vdg;gLk;. 
 
   gpd;tUk; tha;g;ghl;bidf; nfhz;L fzf;fplyhk;: 
 

( )

GM
V

R h



 

 
,q;F G = <u;g;gpay; khwpyp = 6.67 x 10-11 epkP2.fpfp-2 
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M = Gtpapd; epiw = 5.972 x 1024 fpfp 
 
R = Gtpapd; Muk; = 6371 fpkP 
 
h = Gtpg;gug;gpypUe;J nraw;iff;Nfhspd; cauk;  
  Gtpia xU Kiw KOikahf Rw;wp tu xU nraw;iff;Nfhs; 
vLj;Jf;nfhs;Sk; fhyk; Rw;Wf;fhyk; vdg;gLk;. 


