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PHYSICS PART -1 

 
 
 
 

 
 

  

Natuer of Univerce 

6th term - 
1Geography 

Unit - 1 Nguz;lk; kw;Wk; #hpaf; FLk;gk; 

7th Std term - 3 Unit - 2 mz;lk; kw;Wk; tpz;ntsp 

8th Std term - 3 Unit - 3 mz;lKk; tpz;ntsp mwptpaYk; 

9 th Std Unit - 9 mz;lk; 

11thstd  Geogaphy Unit - 2 #hpaf; FLk;gKk; GtpAk; 

Force, Motion and Energy 
6th term - 1 Unit - 2 tpirAk; ,af;fKk; 

7th  term - 1 Unit – 2 tpirAk; ,af;fKk; 

8th  term - 1 Unit - 2 tpirAk; mOj;jKk; 

Heat 
6th term - 2 Unit -1 ntg;gk; 

7th  term - 2 Unit -1 ntg;gk; kw;Wk; ntg;gepiy 

8th  term - 2 Unit -1 ntg;gk; 

9 th Std Unit - 1 ntg;gk; 

10 th Std Unit - 3 ntg;g ,aw;gpay; 

11th Physics vol - 2 Unit - 8 ntg;gKk; ntg;g ,af;ftpaYk; 

Light 
7th term 3 Unit -1 xspapay; 

8th term 1 Unit - 3 xspapay;  

9 th Std Unit - 6 xsp 

10 th Std Unit - 2 xspapay; 

12th Physics vol - 2 Unit - 6 xspapay;  

Sound 
8th Std term - 3 Unit - 1 Xyp 

9 th Std Unit - 8 Xyp 

10 th Std Unit - 5 xypapay; 
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Natuer of Univerce 
6 k; tFg;G 
myF– 1  

Nguz;lk; kw;Wk; #hpaf; FLk;gk;  
 
• ‘ngUntbg;G(Big Bang)vd;wxUepfo;TVw;gl;ljpd; fhuzkha; 

vz;zpylq;fhtpz;kPd;fSk;>thd;nghUl;fSk; Njhd;wpd. ,itmidj;ijAk; 
nghJthf‘Nguz;lk;’ (Universe)vd;Wmioj;jdh;. ,jid‘mz;lk;’ (Cosmos)vd;Wk; 
Fwpg;gpLfpd;wdh;. ePq;fs; fhz;fpd;wtpz;kPd;fs; kpfTk; njhiytpy; cs;sjhy; mitmstpy; 
kpfg;nghpajhf ,Ug;gpDk;>rpwpajhfj; Njhd;Wfpd;wd.  

 
mz;lj;ijgw;wpagbg;gpw;F‘mz;ltpay;’(Consmology) vd;Wngah;. fh];kh]; 
vd;gJxUfpNuf;fr; nrhy;yhFk;.  

 
Nguz;lk;: 
 
• Nguz;lk; vd;gJkpfg;gue;jtpz;ntspMFk;. Rkhh; 15 gpy;ypad; 

Mz;LfSf;FKd;Gvw;gl;lngUntbg;gpd; NghJNguz;lk; cUthdjhfgythdpay; mwpQh;fs; 
ek;Gfpd;wdh;. ,g;Nguz;lkhdJNfhbf;fzf;fhdtpz;kPd; jpus; 
kz;lyq;fs;>tpz;kPd;fs;>Nfhs;fs;> thy; el;rj;jpuq;fs;>rpWNfhs;fs;>tz;fw;fs; kw;Wk; 
Jizf; Nfhs;fs; Mfpatw;iwcs;slf;fpAs;sJ.  

 
tpz;kPd; jpus; kz;lyk; (Galaxy):  
 

• tpz;kPd; jpus; kz;lyk; vd;gJ<h;g;Gtpirahy; xd;whfg; gpizf;fg;gLk; ,Uf;Fk; 
el;r;jpuq;fspd; njhFg;ghFk;. thd;ntspapy; tpz;kPd; jpus; kz;lyq;fs; rpjwpAk;>FOthfTk; 
fhzg;gLfpd;wd. ngUntbg;Gepfo;Tf;Fg; gpwFRkhh; 5 gpy;ypad; tUlq;fSf;Fg; gpd; 
‘ghy;ntsptpz;kPd; jpus; kz;lyk;’(Milky way Galaxy) cUthdJ. ekJ #hpaf; FLk;gk; 
ghy;ntsptpz;kPd; jpus; kz;lyj;jpy; fhzg;gLfpwJ. Mz;l;Nuhnklh(Andromeda)tpz;kPd; 
jpus; kz;lyk; kw;Wk; nkfy;ydpf; f;sTl;]; tpz;kPd; jpus; kz;lyk; MfpadGtpf;FmUfpy; 
fhzg;gLk; (Magellanic clouds) tpz;kPd; jpus; kz;lyq;fs; MFk;.  

 
xh; xspahz;Lvd;gJxspXh; Mz;by; gazpf;ff;$banjhiyTMFk;. xspapd; 
jpirNtfk; tpdhbf;F 3>00>000 fp.kPMFk;. Mdhy;>xypahdJtpdhbf;F 330 kPl;lh; 
vd;wNtfj;jpy; gazpf;Fk;.  

 
#hpaf; FLk;gk; (Solar system):  
 

• Nrhyhh; vd;wgjkhdJ‘#hpaf; flTs;’vdg; nghUs;gLk; sol vd;w ,yj;jPd; 
thh;j;ijapypUe;Jngwg;gl;lJ. #hpaf; FLk;gf; Rkhh; 4.5 gpy;ypad; 
tUlq;fSf;FKd;GcUthdjhfek;gg;gLfpwJ. #hpad;>vl;LNfhs;fs;>FWisf; 
Nfhs;fs;>JizNfhs;fs;> thy; el;rj;jpuq;fs;>rpWNfhs;fs; kw;Wk; tpz;fw;fs; 
Mfpatw;iwcs;slf;fpaJ #hpaf;FLk;gk; MFk;. ,/J <h;g;Gtpirahy; gpizf;fg;gl;Ls;sXh; 
mikg;ghFk;.  

 
#hpad;: 
 
• #hpaf; FLk;gj;jpd; ikaj;jpy; #hpad; mike;Js;sJ. #hpaf; FLk;gj;jpy; 

cs;smidj;Jthd;nghUl;fSk; #hpaidr; Rw;wptUfpd;wd. #hpad; #hpaf; FLk;gj;jpd; 
nkhj;jepiwapy; 99.8 rjtpfpjk; cs;sJ. #hpad; i`l;u[d; kw;Wk; `Pypak; 
Nghd;wntg;gkhdthAf;fshy; MdJ. #hpad; jhNdxspiackpof;$bajd;ikngw;wJ. #hpad; 
xUtpz;kPd; MFk;. #hpadpd; Nkw;gug;Gntg;geiy6000°CMFk;. #hpaf; FLk;gj;jpd; 
midj;JNfhs;fSf;Fk; ntg;gj;ijAk;>xspiaAk; #hpad; mspf;fpwJ. mjd; 
ntg;gepiyGtpapd; Nkw;gug;igte;jilaRkhh; 8.3 epkplq;fs; Mfpd;wJ.  
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#hpad; 1.3 kpy;ypad; Gtpfisjdf;Fs;Nsmlf;ff;$batifapy; kpfg;nghpajhFk;.  
 
Nfhs;fs;: 
 
• ‘Nfhs;’vd;why; ‘rw;wptUgth;’vd;wnghUs;. #hpaf; FLk;gj;jpy; vl;LNfhs;fs; cs;sd. 

mitGjd;>nts;sp>Gtp>nrt;tha;>tpahod;>rdp>ANud]; kw;Wk; neg;bA+d; MFk;. nts;spkw;Wk; 
ANud]; Nfhs;fisj; jtpugpwNfhs;fs; midj;Jk; #hpaid vjph; 
fbfhur;Rw;wpy;>mjhtJNkw;fpypUe;Jfpof;fhfr; Rw;wptUfpd;wd. ,t;thWNfhs;fs; #hpaidr; 
Rw;wptuf;$baghijRw;Wg;ghijvdg;gLfpwJ. Nfhs;fs; midj;Jk; 
jj;jkJghijiatpl;Ltpyfhky; #hpaidr; Rw;wptUtjw;FR; #hpad; 
<h;g;GtpirNafhuzkhFk;.  

 
gz;ilj; jkpoh;fs; #hpad; kw;Wk; gpwNfhs;fisg; gw;wpmwpe;jpUe;jdh; vd;gJrq;f 
,yf;fpaq;fs; thapyhfekf;Fg; GydhfpwJ. cjhuzkhf>rpWghzhw;Wg;gilapy; 
fhzg;gLk; ‘ths; epwtpRk;gpd; Nfhs; kPd; #o;e;j ,sq;fjph; QhapW’vd;Wghly; 
thpfspypUe;Jehk; njhpe;Jf;nfhs;Nthk;.  
 
• #hpaDf;FmUfpy; cs;sehd;FNfhs;fshdGjd;>nts;sp>Gtpkw;Wk; nrt;tha; ‘cl;Gwf; 

Nfhs;fs;’my;yJ‘Gtpepfh; Nfhs;fs;’vd;wmiof;fg;gLfpd;wd. ghiwfshy; md ,f;Nfhs;fs; 
mstpy; rpwpad. ,f;Nfhs;fspd; Nkw;gug;gpy; kiyfs;>vhpkiyfs; kw;Wk; jiuf;FopTg; 
gs;sq;fs; (Craters) fhzg;gLfpd;wd.  

 
• #hpaf;FLk;gj;jpy; cs;sfilrpehd;FNfhs;fshdtpahod;>rdp>ANud]; kw;Wk; neg;bA+d; 

Mfpad‘ntspg;Gwf;Nfhs;fs;’my;yJ‘tpahod; epfuNfhs;fs;’vd;Wmiof;fg;gLfpd;wd. 
,f;Nfhs;fs; thAf;fshy; epuk;gpf; fhzg;gLtjhy; ‘tspkf; Nfhs;fs;’(Gaseous Planets) 
vdTk; miof;fg;gLfpd;wd. nrt;tha;>tpahod; Nfhs;fSf;fpilNa‘rpWNfhs; 
kz;lyk;’fhzg;gLfpwJ.  

 
Nfhs;fspd; thpiriaepidtpw;nfhs;s (Mnemonics):  
GJ nts;sk; Gtpapy; nrYj;jpdhy; tpthjk;>rz;il>Aj;jk; neUq;fhJ 
 
Gjd; (kpfmUfpYs;sNfhs;) : 
 
• #hpaDf;FmUfpy; ,Uf;Fk; Gjd; mstpy; kw;wNfhs;fistplkpfTk; rpwpaJ. 

,f;NfhshdJNuhkhdpaf; flTs;fspd; J}Jtuhd‘nkh;Fhp’apd; ngauhy; miof;fg;gLfpwJ. 
,f;Nfhspy; ePNuh>thAf;fNshfpilahJ. ,f;Nfhspy; tspkz;lyk; ,y;yhjjhy; gfy; 
nghOjpy; mjpfntg;gepiyAk;> ,uTNeuj;jpy; fLq;FspUk; fhzg;gLk;. NkYk; Gjd; 
NfhSf;Fj; Jizf;Nfhs;fs; vJTkpy;iy. mjpfhiyg; nghOjpYk;>me;jpg; nghOjpYk; Gjd; 
Nfhisehk; ntw;Wf; fz;fshy; fhzKbAk;.  

 
nts;sp (ntg;gkhdNfhs;):  
 
• nts;sp #hpadplkpUe;Jk; ,uz;lhtjhfmike;Js;sJ. Gtpiag; Nghd;Nwxj;jmsTs;sjhy; 

nts;spAk; GtpAk; ‘,ul;ilf; Nfhs;fs;’vdmiof;fg;gLfpd;wd. mjd; RoYjy; fhyk; 
kw;wNfhs;fisf; fhl;bYk; mjpfkhfcs;sJ. nts;spjd;idj; jhNdRw;wpf; nfhs;s 243 
ehs;fs; vLj;Jf; nfhs;fpwJ. ANudi]g; Nghd;Nw ,f;NfhSk; fpof;fpypUe;JNkw;fhfr; 
Rw;WfpwJ (fbfhur; Rw;W). ,Jkw;wNfhs;fisf; fhl;bYk; kpfTk; nkJthfr; Rw;WfpwJ. 
Gjd; Nfhisg; Nghd;Nwnts;spf;Fk; Jizf;Nfhs;fs; ,y;iy. md;Gkw;Wk; moiff; 
Fwpf;Fk; NuhkhdpaflTshd‘tPd];’vd;wngauhy; ,f;Nfhs; miof;fg;gLfpwJ. 
fhiyapYk;>khiyapYk; tpz;zpy; fhzg;gLtjhy; ,f;Nfhis‘tpbnts;sp’kw;Wk; 
‘me;jpnts;sp’vd;Wmiof;fpd;Nwhk;. epytpw;FmLj;jg;gbahf ,utpy; gpufhrkhfj; njhpAk; 
tpz;nghUs; nts;spahFk;.  
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Gtp (caph;f;Nfhsk;):  
 
• #hpadplkpUe;J %d;whtjhfmike;Js;sGtpIe;jhtJnghpaNfhshFk;. Gtpapd; 

Nkw;gug;ghdJehd;fpy; %d;WgFjpePuhy; #og;gl;Ls;sjhy; ‘ePyf;Nfhs;’vd;Wk; 
‘ePh;f;Nfhs;’vd;Wk; miof;fg;gLfpwJ. Nuhkhdpakw;Wk; fpNuf;ff; flTs;fspd; ngauhy; 
miof;fg;glhjxNuNfhs; GtpahFk;. Gtpapd; JUttpl;lk; 12>714 fpNyhkPl;lh; kw;Wk; 
epyeLf;Nfhl;Ltpl;lk; 12>756 fpNyhkPl;lh; MFk;. Gtp #hpaid tpdhbf;F 30 fpNyhkPl;lh; 
Ntfj;jpy; Rw;wptUfpwJ. ,f;Nfhspy; ePyk;>ePh; kw;Wk; tspkz;lyk; fhzg;gLtjhy; 
caphpdq;fs; thoj; jFjpahd #oy; epyTfpwJ. Gtpapd; XNuJizf;Nfhs; epythFk;.  
 

#hpaDf;Fk; Gtpf;Fk; ,ilNacs;snjhiyT 150 kpy;ypad; fpNyhkPl;luhFk;. kzpf;F 
800 fp.kPNtfj;jpy; nry;Yk; thD}h;jp #hpaid nrd;wila 21 tUlq;fs; MFk;.  
 
nrt;tha; (nre;epwf; Nfhs;):  
 
• #hpadplkpUe;Jehd;fhtjhff; fhzg;gLk; nrt;tha; NfhshdJmstpy; GjDf;FmLj;jgbahf 

,uz;lhtJrpwpaNfhshFk;. ,f;Nfhs; Nuhkhdpag; Nghh;f;flTs; ‘khh;];’ (Mars)ngauhy; 
miof;fg;gLfpwJ. ,jd; Nkw;gug;gpy; ,Uk;GMf;i]L cs;sjhy; nre;epwkhfj; 
Njhw;wkspf;fpwJ. MfNt>nrt;tha; ‘rpte;jNfhs;’vd;Wk; miof;fg;gLfpwJ. ,f;Nfhspd; 
tspkz;lyk; kpfTk; nky;ypajhFk;. ,jd; JUtg; gFjpfspy; Gtpiag; Nghd;NwgzpAiwfs; 
(Ice caps) fhzg;gLfpd;wd. ,f;NfhshdJ /Nghg]; (Phobos)  kw;Wk; Bk]; (Deimos) vd;w 
,U Jizf;Nfhs;fisf; nfhz;Ls;sJ. nrt;tha;f; NfhisMuha;tjw;fhf>Rw;wptUk; 
fyq;fSk; (Orbiters), jiu Ch;jpfSk; (Rovers) mDg;gg;gl;Ls;sd.  

 
,e;jpatpz;ntspMuha;r;rpepWtdk; (ISRO)nrt;tha;f; Nfhspd; tspkz;lyk; kw;Wk; 
jiug;gFjpiaMuha;tjw;fhf 24.09.2014 md;Wkq;fs;ahd; (Mars Orbiter Mission) 
vdg;gLk; tpz;fyj;ijmDg;gpaJ. ,jdhy; ,e;jpahnrt;tha;f; NfhspidMuhAk; 
ehLfspd; gl;baypy; u~;ah tpz;ntspMuha;r;rpepWtdk;> eh]h 
(USA),INuhg;gpatpz;ntspMuha;r;rpepWtdj;jpw;FmLj;jjhfehd;fhk; ,lj;jpy; cs;sJ.  

 
tpahod; (ngUq;Nfhs;) 
 
• #hpaf; FLk;gj;jpd; kpfg; nghpaf; Nfhshdtpahod; #hpadplkpUe;J Ie;jhtjhf 

mike;Js;sJ. ,JNuhkhdpah;fspd; Kjd;ikf; flTs; (Jupiter) ngauhy; miof;fg;gLfpwJ. 
epyhkw;Wk; nts;sp NfhSf;F mLj;jjhfgpufhrkhftpz;zpy; njhptJtpahod; MFk;. 
,f;Nfhs; jd; mr;rpy; kpfTk; Ntfkhfr; Royf;$bajhFk;. #hpaidg; Nghd;Nw ,jd; 
tspkz;lyj;jpYk; i`l;u[dd; kw;Wk; P̀ypak; thAf;fs; fhzg;gLfpd;wd. 
kpfmjpfkhdJizf;Nfhs;fis ,f;Nfhs; nfhz;Ls;sJ. mtw;Ws; mNah (IO), 
A+Nuhg;gh(Europa), fdpkPL (Ganymede)kw;Wk; Nfyp];Nlh 
(Callisto)Mfpadrpykpfg;nghpaJizf;Nfhs;fshFk;.  

 
rdp (tisaq;fs; nfhz;lNfhs;): 
 
• #hpaf; FLk;gj;jpd; ,uz;lhtJnghpaNfhshdrdp #hpadplkpUe;J Mwhtjhfmike;Js;sJ. 

Nuhkhdpa Ntshz;ikflTspd; ngauhy; (Saturn) ,J miof;fg;gLfpwJ. ghiwj;Jfs;fs;> 
gdpj;Jfs;fs; kw;Wk; J}Rf;fshy; Md gynghpatisaq;fs; ,f;Nfhisr; Rw;wpf; 
fhzg;gLfpd;wd.  

 
• rdp 62 Jizf; Nfhs;fisf; nfhz;Ls;sJ. tpahod; Nfhisg; Nghd;Nw mjpf 

Jizf;Nfhs;fisf; nfhz;l ,f;Nfhspd; kpfg;nghpaJizf;Nfhs; ‘ill;ld;’ (Titan)MFk;. 
#hpaf; FLk;gj;jpy; fhzg;gLk; Jizf;Nfhs;fspy; iel;u[d; kw;Wk; kPj;Njd; 
MfpathAf;fisf; nfhz;ltspkz;lyk; kw;Wk; Nkfq;fs; #o;e;J fhzg;gLfpd;w xNuJizf; 
Nfhs; ill;ld; MFk;. rdpf; Nfhspd; jd; <h;g;Gj; jpwd; (Specific Gravity)ePiutplf; 
FiwthFk;.  
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ANud]; (cUSk; Nfhs;):  
• tpy;ypak; n`h;~y; vd;wthdpay; mwpQuhy; 1781 Mk; Mz;LANud]; fz;Lgpbf;fg;gl;lJ. 

njhiyNehf;fpahy; fz;Lgpbf;fg;gl;lKjy; Nfhs; ,JthFk;. ,J #hpadplkpUe;J 
Vohtjhfmike;Js;sJ.  

 
• kPj;Njd; thA ,f;Nfhspy; cs;sjhy; ,J gr;irepwkhfj; Njhd;WfpwJ. ,JfpNuf;ftpz; 

flTshd‘ANud];’ngauhy; miof;fg;gLfpwJ. nts;spf; Nfhisg; Nghd;Nw ,f;NfhSk; jd; 
mr;rpy; fbfhur; Rw;wpy; Rw;WfpwJ. ,jd; mr;RkpfTk; rha;e;Jfhzg;gLtjhy; jd; 
Rw;Wg;ghijapy; cUz;NlhLtJNghd;W #hpaidr; Rw;wptUfpwJ. ANud]pd; 27 
Jizf;Nfhs;fspy; ‘ill;lhdpah’(Titania) kpfg; nghpajhFk;.  

 
neg;bA+d; (Fsph;e;jNfhs;):  
 
• #hpaf; FLk;gj;jpy; vl;lhtJkw;Wk; kpfj; njhiytpy; mike;Js;sNfhs; ,JthFk;. 

Nuhkhdpaf; fly; flTspd; ngaiuf; nfhz;l ,f;Nfhspy; gyj;jfhw;WtPRk;. 14 
Jizf;Nfhs;fisf; nfhz;lneg;bA+dpd; kpfg; nghpaJizf;Nfhs; ‘biul;ld;’ (Triton)MFk;. 
neg;bA+d; #hpaf; FLk;gj;jpy; kpfj; njhiytpy; cs;sjhy; kpfTk; Fsph;e;Jfhzg;gLfpwJ. 
,f;Nfhspy; fhzg;gLk; ePyk; kw;Wk; nts;isepwkhdJANud]; NfhspypUe;J 
,ijNtWgLj;jpf; fhl;LfpwJ.  

 
FWq;Nfhs;fs; (Dwarf plants):  
 

• neg;bA+d; NfhSf;Fmg;ghy; njhiytpy; fhzg;gLk; rpwpatpz;nghUl;fs; FWf;Nfhs;fs; 
MFk;. mitkpfTk; Fsph;e;Jk; xspapy;yhkYk; fhzg;gLfpd;wd. Nfhstbtpy; fhzg;gLk; 
,it Nfhs;fisg; Nghy ,y;yhky; jkJRw;Wg;ghijiag; gpwFWisf; Nfhs;fSld; 
gfph;e;Jnfhs;Sk;. GSl;Nlh>nru];><hp];>Nkf;Nkf; kw;Wk; n`skpahNghd;wit #hpaf; 
FLk;gj;jpy; fhzg;gLk; Ie;JFWq;Nfhs;fshFk;.  

 
epyT (Gtpapd; Jizf;Nfhs;):  
 
• Nfhs;fisr; Rw;wptUk; tpz;nghUl;fs; Jizf;Nfhs;fshFk;. Gtpapd; xNuJizf;Nfhs; 

epythFk;. epyTjd;idj;jhNdRw;wpf;nfhs;svLj;Jf;nfhs;Sk; NeuKk;. Gtpiar; 
Rw;wptuvLj;Jf;nfhs;Sk; NeuKk; Vwf;Fiwaxd;whFk;. mjthJ 27 ehs;fs; 8 kzpNeukhFk;. 
epytpw;Ftspkz;lyk; fpilahJ. ,jd; fhuzkhftpz;fw;fspd; jhf;fj;jhy; ,jd; 
Nkw;gFjpapy; mjpfstpy; jiuf;Fopg; gs;sq;fs; fhzg;gLfpd;wd. epyTGtpapypUe;J 3>84>400 
fp.kPnjhiytpy; mike;Js;sJ. ,JGtpapy; ehd;fpy; xUgq;NfmsTilaJ. kdpjd; 
jiuapwq;fpaxNutpz;nghUs; epythFk;.  

 
epyitg; gw;wpMuha;tjw;fhf ,e;jpahthy; mDg;gg;gl;lKjy; tpz;fyk; re;jpuhad; - 
IMFk;. ,J 2008 Mk; Mz;Ltpz;zpy; nrYj;jg;gl;lJ.  
 
rpWNfhs;fs; (Asteroids): 
 

• #hpaidr; Rw;wptUk; rpwpajplg; nghUl;fNsrpWNfhs;fs; vdg;gLk;. nrt;tha; kw;Wk; tpahod; 
MfpaNfhs;fSf;fpilNarpWNfhs;fs; kz;lyk; fhzg;gLfpwJ. mitmstpy; kpfTk; 
rpwpajhf ,Ug;gjhy; Nfhs;fs; vdmiof;fg;gLtjpy;iy.  

 
thy; tpz;kPd;fs; (Comets):  
 

• thy; tpz;kPd;fs; jiykw;Wk; thy; gFjpfisf; nfhz;ljhff; fhzg;gLk;. jplg; 
nghUl;fshy; Md jiyg; gFjpiagdpf;fl;bahy; gpizf;fg;gl;Ls;sJ. mjd; 
thy;gFjpthAf;fshy; MdJGtpf;FmUfpy; 76 
tUlq;fSf;FxUKiwtuf;$ba‘N`yp’thy;tpz;kPd; filrpahf 1986 k; Mz;Lthdpy; 
njd;gl;lJ. ,JkPz;Lk; 2061 Mk; Mz;Ltpz;zpy; Njhd;Wk; vdfzf;fplg;gl;Ls;sJ.  
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tpz;fw;fs; (Meteors) kw;Wk; tpz;tPo;fw;fs; (Meteorites):  
 

• #hpaf; FLk;gj;jpy; fhzg;gLk; rpWfw;fs; kw;Wk; cNyhfg; ghiwfshy; Md tpz;nghUl;fs; 
tpz;fw;fs; vd;Wmiof;fpNwhk;. ,e;jtpz;fw;fs; Gtpapd; tspkz;lyj;ijmilAk; 
NghJcuha;tpd; fhuzkhfvhpe;Jxsph;tjhy; vhpel;rj;jpuk; vd;Wk; miof;fg;gLfpwJ. 
Mdhy;>tspkz;lyj;ijj; jhz;bGtpapd; Nkw;gug;igj; jhf;Fk; tpz;fw;fs; 
‘tpz;tPo;fw;fs;’(Meterorites) vd;Wmiof;fg;gLfpd;wd.  

 
Gtpapd; Row;rp: 
 
• #hpaidf; fhiyapNyh>kjpaNkhmy;yJkhiyapNyhftdpj;jJz;lh? ehs; KOtJk; m/J 

xhplj;jpNyNafhzg;gLfpwjh? my;yJkhWgLfpwjh? #hpad; fhiyapy; fpof;fpYk;>kjpak; 
cr;rpapYk; khiyapy; Nkw;fpYk; fhzg;gLfpwJ. Gtp #hpaid ,iltplhky; Rw;wptUtNj 
,jw;Ff; fhuzk; MFk;. ekJfz;fSf;Fr; #hpad; efh;tijg; Nghd;WNjhd;wpdhYk; 
mJcz;ikay;y. vt;thnwdpy;>ehk; NgUe;jNyhmy;yJ Gif tz;bapNyhnry;Yk; 
NghJkuq;fs;>tpsf;Ff; fk;gq;fs; kw;Wk; fl;llq;fs; Ntfkhfehk; nry;Yk; jpirf;Fvjph;j; 
jpirapy; efh;tijg; ghh;j;jpUf;fpNwhk;. mNjNghd;WGtp #hpaid Nkw;fpypUe;Jfpof;fhfr; 
Rw;wptUtjhy; #hpad; fpof;fpypUe;JNkw;fhfr; nry;tjhfj; Njhd;WfpwJGtpapd; 
Row;rpiag;gw;wpGhpe;Jnfhs;smjd; tbtj;ijg; gw;wpAk;>rha;itg; gw;wpAk; 
mwpe;jpUf;fNtz;Lk;.  

 
Gtpapd; tbtKk;.rha;Tk;;: 
 
• GtpNfhstbtkhdJ. ,Jjd; mr;rpy; RoYfpwJ. Gtpapd; tlJUtj;jpypUe;J>Gtpikaj;jpd; 

topahfnjd; JUtk; tiunry;yf;$Ba xUfw;gidf; NfhLGtpapd; mr;Rvdg;gLk;. Gtpjd; 
mr;rpy; 23½°rha;e;Jjd;idj;jhNdRw;wpf; nfhz;L #hpaidak; Rw;wptUfpwJ. jd; Rw;Wtl;lg; 
ghijf;F 66½°Nfhzj;ij ,e;jrha;Tvw;gLj;JfpwJ.  

 
Gtpapd; RoYk; Ntfk; epyeLf;Nfhl;Lg; gFjpapy; 1670 fp.kP/kzpMfTk;> 60 tlf;Fml;rNuifapy; 
845 fp.kP/kzpMfTk;>JUtg; gFjpapy; RoYk; Ntfk; RopakhfTk;;,Uf;Fk;.  

 
RoYjy; (Rotation):  
 

• Gtpjd; mr;rpy; jd;idj; jhNdRw;wtijr; RoYjy; vd;W $WfpNwhk;. 
Nkw;fpypUe;Jfpof;fhfr; RoYk; GtpahdJ>xUKiwRoYtjw;F 23 kzp Neuk;> 56 epkplq;fs;> 
4.09 tpdhbfs; vLj;Jf; nfhs;fpwJ. GtpxUKiwRoYtjw;FvLj;Jf; nfhs;Sk; 
Neuj;ijxUehs; vd;Wmiof;fpNwhk;. GtpRoYtjd; fhuzkhf ,uT>gfy; Vw;gLfpwJ. 
GtpNfhstbtkhfcs;sjhy; xUFwpg;gpl;lNeuj;jpy; #hpa ntspr;rk; Gtpapd; xUgFjpapy; 
kl;LNkgLfpwJ. mg;gFjpf;FmJgfy;nghOJMFk;. Gtpapd; xspglhjgFjp ,uthf ,Uf;Fk;.  

 
es;spuT #hpad; vd;gJ ,U miuf;Nfhsq;fspYkNfhilf;fhyj;jpy; Mh;f;bf; 
tl;lj;jpw;Ftlf;fpYk;>mz;lhh;bf; tl;lj;jpw;Fnjw;fpYk; 24 kzpNeuKk; #hpad; 
jiyf;FNky; njhpAk; epfo;thFk;.  

 
,t;thWGtpapd; xspgLk; gFjpiaAk;>xspglhjgFjpiaAk; gphpf;Fk; 
Nfhl;bw;F‘xsph;Ttl;lk;’(Terminator Line) vd;Wngah;.  
 
Rw;Wjy; (Revolution): 
 
• Gtpjd; ePs;tl;lg; ghijapy; (Elliptical Orbit) #hpaidr; Rw;wptUk; efh;itNaRw;Wjy; vd;W 

$WfpNwhk;. Gtptpdhbf;F 30 fpNyhkPl;lh; Ntfj;jpy; #hpaidr; Rw;wptUfpwJ. GtpxUKiw 
#hpaidr; Rw;wptu 365¼ehs;fs; MfpwJ. ,JNjhuhkhf 365 
ehs;fshfvLj;Jf;nfhs;sg;gl;LxUtUlk; vd;Wmiof;fg;gLfpwJ. kPjKs;s¼ ehl;fs; 
ehd;FMz;LfSf;FxUKiwxUehshff; fzf;fplg;gl;Lgpg;uthpkhjj;jpy; $LjyhfxUehs; 
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Nrh;f;fg;gLfpwJ. mjhtJehd;FtUlq;fSf;FxUKiwgpg;uthpkhjj;jpw;F 29 
ehs;fshf,Uf;Fk;. me;jtUlk; ‘yPg; tUlk;’(Leap year) vd;Wmiof;fg;gLfpwJ. Gtp 
#hpaidr; rw;wptUtjhy; gUtfhyq;fs; Njhd;Wfpd;wd.  

 
• Gtp #hpaidr; Rw;wptUtjhy; khh;r; 21 k; NjjpKjy; nrg;lk;gh; 23k; NjjptiuMWkhjq;fs; 

Gtpapd; tlmiuf;Nfhsk; #hpaid Nehf;fprha;e;Jfhzg;gLk;. 
 

‘#hpamz;ik’(Perihelion) vd;gJGtpjd; Rw;Wg;ghijapy; #hpaDf;F kpfmUfpy; 
tUk; epfo;thFk;. #hpar; Nra;ik(Aphelion) vd;gJGtpjd; Rw;Wg;ghijapy; 
#hpaDf;Fj; njhiytpy; fhzg;gLk; epfo;thFk;.  

 
• mr;rkaj;jpy; njd; miuf;Nfhsk; #hpadplkpUe;J tpyfpfhzg;gLfpwJ. mLj;jMWkhjq;fs; 

mjhtJnrg;lk;gh; 23k; NjjpKjy; khh;r; 21 k; NjjptiuGtpapd; njd; miuf;Nfhsk; #hpaid 
Nehf;fprha;e;Jk;>tlmiuf;Nfhsk; #hpadplkpUe;Jk; tpyfpAk; fhzg;gLk;.  

 
• ,t;thWGtpjd; Rw;Wg;ghijapy; #hpaidr; Rw;wptUtjhy; #hpad; 

epyeLf;Nfhl;bw;Ftlf;fhfTk;>njw;fhfTk; efh;tijg; Nghd;wNjhw;wj;ijvw;gLj;JfpwJ. ,jd; 
fhuzkhfkhh;r; 21 kw;Wk; nrg;lk;gh; 23 Mfpaehs;fs; epyeLf;Nfhl;Lg; gFjpapy; #hpadpd; 
fjph;fs; nrq;Fj;jhftpOk;. mjdhy; Gtpapd; midj;Jg; gFjpspYk; gfy; kw;Wk; 
,uTg;nghOJrkkhff; fhzg;gLk;. vdNt> ,e;ehl;fs; ‘rkg;gfypuT’ehl;fs; 
vdmiof;fg;gLfpd;wd.  

 
• ,NjNghd;W [{d; 21k; ehs; flfNuifkPJ #hpadpd; nrq;Fj;Jf; fjph;fs; tpOtjhy; 

tlmiuf;Nfhsj;jpy; me;ehs; kpfePz;lgfy;nghOijf; nfhz;bUf;Fk;. njd; miuf; Nfhsk; 
ePz;l ,uitf; nfhz;bUf;Fk;.  

 
• ,e;epfo;T‘Nfhilf;fhyf; fjph;jpUg;gk;”vd;Wmiof;fg;gLfpwJ. brk;gh; 22k; NjjpkfuNuifapd; 

kPJ #hpadpd; nra;Fj;Jf; fjph;fs; tpOfpd;wd. ,e;epfo;tpw;F‘Fsph;fhyf; 
fjph;jpUg;gk;’(Winter Solstice) vd;Wngah;. ,r;rkaj;jpy; njd; miuf;Nfhsj;jpy; 
gfy;nghOJmjpfkhff; fhzg;gLk;. tlmiuf;Nfhsk; ePz;l ,uitf; nfhz;bUf;Fk;.  

 
Gtpf; Nfhsq;fs;: 
 
• caphpdq;fs; thoj; jFjpahdNfhs; GtpahFk;. Gtpapy; fhzg;gLk; %d;WnjhFjpfs; 

ghiwf;Nfhsk;>ePh;f;Nfhsk; kw;Wk; ntspkz;lyk; MFk;. ,j;njhFjpfSld; 
jFe;jfhyepiyAk; epyTtjhy; caphpdq;fs; thoj; jFjpAs;s ,lkhfGtpkhw;wpAs;sJ. 
caphpdq;fs; thof;$baFWfpakz;lyk; ‘caph;f;Nfhsk;’vd;Wmiof;fg;gLfpwJ.  

 
ghiwf;Nfhsk;: 
 
• ghiwvd;wnghUs;gLk; ‘ypj;Njh]; (Lithos) vd;wfpNuf;fg; gjj;jpy; ,Ue;Jghiwf;Nfhsk; 

(Lithosphere) vd;wnrhy; ngwg;gl;lJ. Gtpapd; Nkwgug;gpy; fhzg;gLk; ghiwfs; kw;Wk; kz; 
mLf;ifg; ghiwf;Nfhsk; vd;W $WfpNwhk;. ,e;jepyg;gug;gpy; caphpdq;fs; fhzg;gLfpd;wd.  

 
ePh;f;Nfhsk;:  
 
• “i`l;Nuh” (Hydro) vd;wfpNuf;fr; nrhy;ypUe;Jngwg;gl;lnrhy;Nyi`l;Nuh];gpah; 

(Hydrosphere) MFk;. ,jw;FePh;f;Nfhsk; vd;Wngah;. 
,JngUq;fly;fs;>fly;fs;>MWfs;>Vhpfs;>kiyAr;rpfspy; fhzg;gLk; 
gdpAiwfs;>tspkz;lyj;jpy; fhzg;gLk; ePuhtpMfpamidj;ijAk; cs;slf;fpajhFk;. 

 
tspkz;lyk;: 
 
• ‘ml;Nkh’(Atmo)vd;wfpNuf;fg; gjj;jpw;F tsp my;yJfhw;Wvd;WnghUs;. Gtpiar; 

Rw;wpfhzg;gLk; gy;NtWfhw;Wj; njhFjptspkz;lyk; vdg;gLfpwJ. tspkz;lyj;jpy; 
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fhzg;gLk; thAf;fspy; iel;u[d; (78%) kw;Wk; Mf;]p[d; (1%)Kjd;ikahdthAf;fshFk;. 
fhh;gd;-il-Mf;i]L>Mh;fhd;>i`l;u[d;> `Pypak; kw;Wk; XNrhd; thAf;fs; Fiwe;jmstpy; 
fhzg;gLfpd;wd.  

 
caph;Nfhsk;: 
 
• ghiwf;Nfhsk;>ePh;f;Nfhsk; kw;Wk; tspkz;lyk; Mfpatw;NwhLnjhlh;Gilacaphpdq;fs; 

thof;$baxUgFjp‘caph;f;Nfhsk;’vdg;gLfpwJ. ‘gNah’vd;wfpNuf;fr; 
nrhy;ypw;F‘caph;’vd;WnghUs;. caph;f;Nfhsk; gy;NtWkz;lyq;fshfg; gphpf;fg;gl;Ls;sJ. 
xt;nthUkz;lyKk; xg;gw;wfhyepiy>jhtuq;fs; kw;Wk; tpyq;fpdq;fisf; 
nfhz;lgFjpahfcs;sJ. ,k;kz;lyq;fs; ‘#oy; kz;lyq;fs;’vd;Wmiof;fg;gLfpd;wd.  

 
kd;dhh; caph;f;Nfhs; ngl;lfk; ,e;jpangUq;flypy; 10>500 rJufp.kPgug;gstpy; 
mike;Js;sJ.  
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7 tJmwptpay; -III 
myF– 2 

 
mz;lk; kw;Wk; tpz;ntsp 

 
Gtp ikaf; Nfhl;ghL 
 
 thdk; Xh; mjprak;. #hpad;>re;jpud;>el;rj;jpuq;fs; vy;yhk; fpof;fpy; 
Njhd;wpNkw;FNehf;fpefh;tJNghy;> ,it midj;Jk; G+kpiar; 
Rw;wpNanry;fpd;wdvd;wxUvz;zj;ijekf;FVw;gLj;Jfpd;wd. efUk; xUNgUe;jpy; 
ehk; ,Uf;Fk;NghJ>njhiyJ}u kiyfs; kw;Wk; kuq;fs; gpd;Ndhf;fpefh;tijg; 
Nghy; ekf;Fj; Njhd;Wk;. ,JNghyNt>G+kpRoy;tjdhy; jhd; #hpad;>re;jpud; kw;Wk; 
el;rj;jpuq;fs; G+kpiar; Rw;wptUtJNghy; ekf;Fj; Njhd;Wfpd;wd. g+kp #hpaidr; 
Rw;wptUfpwjhmy;yJ #hpad; G+kpiar; Rw;Wfpwjh? Mijg; gw;wpcq;fshy; 
mwpe;Jnfhs;sKbfpwjh? 
 
 ,uTNeuq;fspy; ePq;fs; thdj;ijg; ghh;j;jhy;>thdk; KOtJk; kpd;Dk; 
nghUs;fisg; ghh;f;fKbAk;. Mdhy; mtw;wpy; rpykw;wnghUs;fs; NtWgLfpd;wd. 
mitkpd;DtJ ,y;iykw;wel;rj;jpuq;fs; xt;Nthh; ,utpw;Fk; ,ilapy; 
xUepiyahdKiwiaitj;jpUf;Fk;NghJ ,it efh;e;Jnfhz;bUf;fpd;wd. ,it 
el;rj;jpuq;fspd; gpd;dzpapy; efh;e;Jnfhz;Lthdj;ijr; Rw;wptUfpd;wd. ,it 
fpufq;fs; vd;Wmiof;fg;gLfpd;wd. ekJ %jhijah; ,tw;iw 
$h;e;JNehf;fp>Gtpiaikakhff; nfhz;LnjhiyJ}uj;jpy; cs;sel;rj;jpuq;fspd; 
gpd;dzpapy; #hpad;>re;jpud; kw;Wk; gpwfpufq;fs; Rw;wptUtjhfxUgpugQ;rj;ijf; 
fw;gidnra;Jghh;j;jhh;fs;. 
 
 G+kpjhd; gpugQ;rj;jpd; ikak; vd;wfUj;ijehk; Ghpe;Jnfhs;sKbfpwJ. 
g+kpapd; ve;j ,lj;jpy; ,Ue;Jghh;j;jhYk; #hpad; xUehSf;FxUKiwG+kpiar; 
Rw;wptUtjhfNtNjhd;WfpwJvd;gNjKjy; fz;Nzhl;lk;. re;jpud; kw;Wk; fpufq;fs; 
jq;fs; nrhe;j ,af;fq;fisf; 
nfhz;bUe;jhYk;>mitxUehisf;FxUKiwG+kpiar; 
Rw;wpRod;WtUtjhfNtNjhd;Wfpd;wd. tpz;kPd;fshy; epuk;gpathdk; $l 
khiyNeuj;jpy; cjpj;JxUtUlj;jpw;FxU KO 
Row;rpiaVw;gLj;JtjhfNtNjhd;WfpwJ. ,uz;lhtjhf>G+kpapy; ,Uf;Fk; 
ghh;itahsh; G+kpepiyahf ,Ug;gjhfNtczh;fpwhh;.  

    
 
 ehfhpfk; Kd;Ndw;wkile;jNghJ>njhlf;ff; fhythdpayhsh;fs; tpz;Zyfg; 
nghUs;fspy; ,U tifahd ,af;fj;ijf; fz;lwpe;jdh;. 
epytpidvLj;Jf;nfhs;Nthk;. epythdJjpdKk; fpof;fpy; cjpj;jNkw;fpy; 
kiwfpwJ. vdNtepythdJg+kpiaxUehSf;FxUKiwvd;wfhymstpy; Rw;wpf; 
nfhz;bUg;gjhff; $wyhk;. Mdhy; xUghh;itahsuhy;>epythdJNtnwhUtif 
,af;fj;ijNkw;nfhs;tijf; fhz ,aYk;. epythdJ ,d;Wthdpy; m];tpdp 
el;rj;jpuj;jpw;FmUfpy; Njhd;wpapUg;gjhfitj;Jf; nfhz;lhy;> 
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ehisguzpel;rj;jpuj;jpw;FmUNf ,Ug;gijf; fhzyhk;. mLj;jehs; mJguzpapd; 
fpof;fpy; cs;sfhh;j;jpifel;rj;jpuj;jpw;FmUNf ,Uf;Fk;. 27 ehSf;Fg; gpwF> 
epyT rpwpJ rpwpjhff; fpof;FNehf;fpefh;e;J>kPz;Lk; m];tpdpf;FmUfpy; tUfpwJ. 
,t;thWxt;nthUehSk; epythdJ fpof;fpypUe;JNkw;FNehf;fpefh;e;J>Rkhh; 27 
ehspy; Nkw;fpy; ,Ue;Jfpof;FNehf;fpxUtl;lj;jpy; el;rj;jpuq;fspd; gpd;dzpapy; 
nry;fpwJ.  
 ,e;j ,uz;L ,af;fq;fSk; Fog;gj;jpidVw;gLj;Jtjhfntmike;jd. 
Mh;agl;lhNghd;wthdpayhsh;fs;>g+kpahdJmjd; mr;rpy; Roy;tjhff; $wpdh;. 
,JNt>epyTjpdKk; fpof;fpypUe;JNkw;FNehf;fpr; RoYk; ,af;fj;jpw;fhdfhuzk; 
MFk;. Mdhy; tpz;Nfhsj;jpy; 27 ehs; nfhz;lfpof;FNehf;fpa ,af;fk; 
tpz;Zyfg; nghUs;fspd; cz;ikahd ,af;fkhFk;. 
 
 ,q;qdk;> Nfhstbtkhd Royf;$ba g+kpia ikakhff; nfhz;L #hpad; 
epyT kw;Wk; gpwNfhs;fs; gpugQ;rj;jpy; ,aq;Ffpd;wd vd;w Gtpikaf; Nfhl;ghL 
gy;NtW ehfhpfq;fspy; Njhd;wpaJ. fphP]; ehl;by;> ,e;j khjphpahdJ 
fpNuf;fjj;Jt Qhdpahd gpshl;Nlh kw;Wk; mtuJrPlh; mhp];lhl;by; MfpNahuhy; 
fpK Mwhk; E}w;whz;by; Kd; nkhopag;gl;lJ. fp.gp. ,uz;lhk; E}w;whz;by; fpNuf;f 
Nuhkhdpa fzpjtpayhsh; jhykpvd;gtuhy; ,J tiuaWf;fg;gl;lJ. ,e;jpahtpy; 
Mh;agl;lhpd; Mh;agl;Bak; Nghd;wthdpay; E}ypy; ,J Nghd;w khjphp 
fhzg;gLfpwJ. 
 
epytpd; gy;NtW epiy vt;thW Njhd;Wfpd;wd. 
 
 gz;ilf;fhyq;fspy; thdpayhsh;fs; rpycz;ikfisf; fz;lwpe;jdh;. rq;f 
,yf;fpaj;jpy; GwehD}w;Wg; ghlypy; (65) Nrukhd; ngUQ;Nruyhjd; vd;Dk; 
muridg; Gfo;e;JftpQh; 
  
 “KOepyT Njhd;Wk; ehspy; #hpad;>re;jpud; Mfpa ,U RlUk; 
xd;Wf;nfhd;W vjpnujpNu Njhd;Wfpd;wd mj;jifa khiyg;nghOjpy;> mtw;wpd; 
xURlh; kiyapd; gpd; kiwe;Jepw;Fk;. 
 
 “ctTj; jiyte;jngUehs; mikaj;J ,URlh; jk;Ks; Nehf;fpxURlh; 
Gd;fz; khiykiy kwe;jhq;f’ (Gwk; : 65-68) vdg; ghbdhh;. 
 
 xU KO epyTehspy; #hpad; Nkw;fpy; kiwAk; mNj Neuj;jpy;> 
epyTfpof;fpy; cjpf;fpwJ. mjhtJ #hpad; kw;Wk; epyTvjpnujpuhfcs;sd. ,J 
NghyNt> Nja;gpiwahdJ> es;sputpYk;> tsh;gpiw eLg;gfypYk; Njhd;Wfpd;wd. 
,j;jifa cw;WNehf;fy; kw;Wk; khjphpfs; %yk; gz;ilathdpay; 
Muha;r;rpahsh;fs; tsh;gpiw kw;Wk; Nja;gpiwfis tpsf;fpdh;. 
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 ngsh;zkpkw;Wk; mkhthiriambg;gilahff; nfhz;Lepytpd; 
tsh;gpiwkw;Wk; Nja;gpiwNghd;wepiyfisg; Ghpe;Jnfhs;Sjy; kw;Wk; Kjy; 
kw;Wk; %d;whtJfhy; gFjp (miur; re;jpud;) vt;thWNjhd;Wk; 
,ilNacs;sfl;lq;fs; vt;thWNjhd;Wfpd;wdvd;gijAk; vspjhfg; 
Ghpe;Jnfhs;syhk;. 
 
 #hpaNd xspf;F Mjhuk; MFk;. #hpa xspahdJmjid Nehf;fpapUf;fpd;w 
G+kpapd; Nfhsfg;gug;gpy; tpOfpwJ. G+kpapd; vjph;gf;fj;jpy; #hpa xsptpOtjpy;iy. 
G+kpRoy;tjdhy;> mjd; gy;NtWgFjpfs; #hpaDf;F NeuhftUfpd;wd. vdNt 
,uTk; gfYk; Njhd;Wfpd;wd. vy;yhNeuq;fspYk; G+kpapd; xUgFjp #hpa xspahy; 
xspAw;Wk; ,d;ndhU gFjp ,UspYk; cs;sd. 
 
 ,JNghyNt epytpd; xUgFjp #hpadhy; xsph;e;Jk; kW gFjp ,UspYk; 
,Uf;Fk;. 
 
 NkYs;sglj;jpy; Fwpg;gpl;lJNghy>epythdJG+kpf;Fk; #hpaDf;Fk; ,ilapy; 
tUk; NghJ> epytpd; xspUk; gFjpG+kpapypUe;Jnjhiytpy; ,Uf;fpwJ. 
vdNt>re;jpudpd; xspUk; gf;fj;jpd; ve;jg; gFjpiaAk; ehk; ghh;f;fKbahJ. 
epytpd; ,Uz;lgf;f NkG+kpiaNehf;fpcs;sJ. epyT ,e;jepiyapy; ,Uf;Fk;;NghJ> 
ekf;F mkhthirahf cs;sJ. 
 
 ,g;NghJ G+kpf;Fg; gpd;dhy; cs;sepytpidg; ghUq;fs;. #hpadhy; 
gpufhrpf;Fk; epytpd; gFjp ,g;NghJG+kpiaNehf;fpNacs;sJ. ,Uz;lgf;fkhdJ 
G+kpapy; ,Ue;J njhiytpy; cs;sJ. mjhtJ>epyTthdpy; tl;ltbtpy; Njhd;Wk;. 
,J ngsh;zkp.  
 
 #hpad;> G+kpkw;Wk; epyT 90Nfhzj;jpy; cs;sNghJ>G+kpapd; Nkw;gug;gpy; 
cs;s xUkdpjhpd; fz;fSf;FepyTvt;thWnjhpAk;? G+kpiaNehf;fp ,Uf;fpd;w 
epytpidf; fz;zhy; Nehf;fpdhy;>mjd; miug;gFjpxsph;e;Jk; kw;Nwhh; miug; 
gFjp ,UspYk; ,Ug;gjidf; fhz;Nghk;. ,jdhy;>epyTmiuepythfj; Njhd;Wk;. 
Nja;gpiwf; fhyj;jpd; NghJmiuepyT‘Kjy; fhy; gFjp’vdmiof;fg;LfpwJ. 
tsh;gpiwf; fhyj;jpy; epythdJ>‘%d;whtJfhy; gFjp‘vdmiof;fg;gLfpwJ.  

 
 epytpd; ,e;jehd;FKf;fpafl;lq;fisehkGhpe;Jnfhs;Sk;NghJ> 
,ilapyhdfl;lq;fisg; gbg;gbahfehk; fhl;rpg;gLj;j ,aYk;. 
  
 gpiwvd;Dk; nrhy; epyTghjpf;Ff; FiwthfxspA+l;lg; gLtjidf; 
Fwpf;fpwJ. fpg;g]; vd;gJre;jpud; miutl;lj;jpw;FNky; xspUk; fl;lq;fisf; 
Fwpf;fpwJ. tsh;gpiwvd;gJ“tsh;jy;”my;yJntspr;rj;jpy; tphptiljy;>kw;Wk; 
Nja;gpiwvd;gJ“Fiwjy;”my;yJntspr;rk; Fiwjy; vdg; nghUs;gLfpd;wd. 
,e;jf; fz;Lgpbg;Gfs; midj;Jk; ntw;Wf; fz;fshy; cw;WNehf;fpf; 
fz;lwpag;gl;ldvd;gJFwpg;gplj;jf;fJ. njhiyNehf;fpmy;yJetPdcgfuz;q;fs; 
vJTk; cw;WNehf;Ftjw;Fj; Njitapy;iy. 
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ePs;tl;lq;fs; 
 
 epyT G+kpia 27 ehspy; Rw;wptUtJmjd; ,af;fj;ijed;whftpsf;FfpwJ. 
,Ug;gpDk;>gz;ilf; fhyq;fspy; thdpayhsh;fs; mf;fhyj;jpy; 
njhpe;jIe;Jfpufq;fshdGjd;>nts;sp>nrt;tha;>tpahod; kw;Wk; rdpMfpatw;wpd; 
,af;fj;jpidtpsf;Ftjpy; rpf;fiyvjph;nfhz;ldh;. 
 
 el;rj;jpuq;fspd; gpd;ddpapy; epyTjpdKk; fpof;FNehf;fpefh;fpwJ. ,Ug;gpDk; 
cjhuzkhfehk; [dthpKjy; nrt;thapd; ,af;fj;ijf; ftdpj;jhy;>nrt;thapd; 
,d;iwaepiyNew;WmjdUfpy; ,Ue;jel;rj;jpuj;jpd; fpof;fpy; ,Ue;j 
el;rj;jpuj;jpd; mUfpy; mikAk;. vdp;Dk; [{d; 28>md;Wehk; xUkhw;wj;ijf; 
fhzyhk;. me;jehspypUe;J nrt;tha; mjd; rhjhuz fpof;F Nehf;fpa 
,af;fj;jpidtpLj;J Nkw;FNehf;fp efh;tjhfj; Njhd;Wk;. fpufq;fspd; 
,af;fj;jpYs;s ,e;jkhWghlhdJ‘gpd;Ndhf;fpaefh;T’vd;Wmiof;fg;gLfpwJ. ehk; 
njhlh;e;Jftdpj;jhy; Mf];l; 28 Mk; Njjpnrt;thahdJkPz;Lk; mjd; 
ghijiakhw;wptof;fkhdfpof;FNehf;fpa ,af;fj;jpy; jpUk;Gtjhfj; Njhd;Wk;. 
nrt;tha; fpufj;ijtplg; nghJthftpahod; gpufhrkhdJ. vdpDk; nrt;tha; 
fpufj;jpd; gpw;Nghf;F ,af;fj;jpd; fhyk; KOtJk; tpahoidtplmJgpufhrkhf 
,Uf;fpwJ. 
 
 kw;wfpufq;fs; $l gyrpf;fyhdepfo;Tfisf; nfhz;Ls;sd. nts;spAk; 
GjDk; vg;NghJk; #hpaDf;F kpfmUfpy; cs;sd. vdNtes;sputpy; thdj;jpy; 
njhptjpy;iy. gpw;Nghf;F ,af;ffhyj;jpd; NghJtpahodpd; xspAk; khWgLfpwJ. 
Cjhuzkhf 2018 Mk; Mz;by; khh;r; 9> 2018 y; tpahod; mjd; 
jpiriakhw;wpf;nfhz;lJ. 2018 Mk; Mz;L [{iy 11 Mk; 
NjjpjdJtof;fkhdfpof;Fg; gazj;ijkPz;Lk; njhlh;e;jJ. 
 
 fpufq;fspd; xsp Vd; khWfpwJ. mitVd; jpiria khw;Wfpd;wd 
Nghd;wtw;wpw;fhd fhuzq;fisg; Gtpikaf; Nfhl;ghl;bdhy; tpsf;f ,aytpy;iy. 
fpufq;fs; G+kpapypUe;J vy;yhNeuq;fspYk; xNu J}uj;jpy; ,Ug;gjhfehk; fUjpdhy; 
xspkhWghL kw;Wk; gpw;Nghf;F ,af;fk; Nghd;witrhj;jpakw;wjhf ,Uf;Fk;. 
,j;jifa Fog;gkhd epfo;Tfis tpsf;Ftjw;F thdpayhsh;fs; Gtpikaf; 
Nfhl;ghl;by; xUkhw;wj;jpid Kd;nkhope;jdh;. ,J‘ePs;tl;lkhjphp’vd 
miof;fg;gLfpwJ. 
 
 fpNuf;fj;jpd; jhykp (2 Mk; E}w;whz;L) ,e;jpahtpd; Mh;agl;lhkw;Wk; gpwh; 
ePs;tl;lkhjphpfisg; gad;gLj;jp tpz;nghUs;fspd; ,af;fj;jpidtpsf;fpdh;. 
ilf;Nfhg;uhN` kw;Wk; ePyfz;l Nrhkah[p Nghd;wthdpayhsh;fspd; 
jiyKiwfspy; ,k;khjphpfs; Nkk;gLj;jg;gl;ld. 
 
 gyepfo;Tfs; tpsf;fg;gl;bUe;jhYk;> gynghUj;jkpd;ikfs; ,Ue;jd. 
,e;jkhjphpahdJ rpf;fyhdjhfNt ,Ue;jJ. 
 
njhiy Nehf;fpapd; tUif 
 
 `hd;]; ypg;gh;N~ vd;gtuhy; njhiyNehf;fp fz;Lgpbf;fg;gl;lJ. MapDk;> 
fypypNahjhd; Kjd;Kiwahf thdj;ij Ma;Tnra;tjw;Fmjidg; 
gad;gLj;jpdhh;. fz;Zf;Fj; njhpahj gpugQ;rj;jpidj; njhiyNehf;fpahy; 
ghh;f;fKbe;jJ. ,d;iwa tpisahl;Lj; njhiyNehf;fpNghd;w mtuJvspa 
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njhiyNehf;fp %yk;>fypypNahepytpd; kiyfisAk; ntw;Wf; fz;Zf;Fg; 
Gyg;glhj rpwpakq;fyhdel;rj;jpuq;fisAk; #hpad; Kfj;jpy; #hpag; 
Gs;spfisAk; fz;lwpe;jhh;. ghy;tspj;jpus; vd;gJ>thdj;jpy; Mapuf;fzf;fhd 
el;rj;jpuq;fspd; gsgsg;ghdgpufhrkhd $l;lk; jtpuNtnwhd;Wkpy;iyvd;gijmth; 
ep&gpj;jhh;. tpahoidr; Rw;wpJizf;Nfhs;fs; ,Ug;gjidAk; rdpfpufj;jpidr; 
Rw;wptisak; ,Ug;gjidAk; fz;lwpe;jhh;.  
 
 mth; njhiyNehf;fp cjtpAld; fz;lwpe;j kpf Kf;fpakhd fzpg;Gnts;sp 
Fwpj;jJMFk;. Nghye;Jehl;L thdpayhsuhdepf;Nfhy]; Nfhg;gh;epf;f]pd; #hpa 
ikaf;nfhs;ifahd #hpaDk; el;rj;jpuq;fSk; gpwNfhs;fSk; G+kpiar; 
Rw;wtpy;iy. Mdhy;> G+kp kw;Wk; gpwNfhs;fs; #hpaidr; Rw;wp tUfpd;wd vd;w 
Nfhl;ghl;il mth; Vw;Wf;nfhs;s ,f;fz;Lgpbg;G mtUf;F cjtpaJ. 
 
#hpa ikakhjphp 
 
 rpf;fyhd GtpikaePs;tl;lkhjphpiaVw;Wf;nfhs;shjepNfhy]; Nfhg;gh;epf;fy; 
#hpaid ikakhff; nfhz;L>G+kpiakw;Wk; midj;Jf; fpufq;fSk;>Rw;wptUtjhff; 
$wpdhh;. 
 
 #hpadpd; ,Ugf;fj;jpYk; G+kpkw;Wk; nrt;tha; ,Ug;gjhff; nfhz;lhy; 
nrt;thahdJmitmUfpy; ,Ug;gjidtplkq;fyhfj; njhpAk;. G+kp 365 ehs;fspy; 
#hpaidr; Rw;wptUfpwJ. Mdhy;>nrt;tha; 687 ehs;fspy; Rw;WfpwJ. G+kpnrt;tha; 
fpufj;ijneUq;Fk;NghJk;>mjidKe;jpr;nry;Yk; NghJk; nrt;tha; gpw;Nghf;F 
,af;fj;jpidNkw;nfhs;fpwJ. ,j;jifamidj;Jepfo;TfisAk; vspatopapy; 
RUf;fkhftpsf;fyhk;. #hpad; ikaj;jpy;jhd; ,Uf;fpwjh ,y;iyahvd;gjidehk; 
vt;thWGhpe;Jnfhs;tJ? 
 
 #hpa ikaf; Nfhl;ghl;bw;FMjuthffypypNahnts;spf; Nfhiscw;WNehf;fpf; 
fz;lwpe;jMjhuq;fismspj;jhh;. 1610-1611 y; njhiyNehf;fp %yk; 
fypypNahnts;spf; Nfhiscw;WNehf;fpdhh;. ntw;Wf; 
fz;Zf;Fnts;spxUgpufhrkhdGs;spahfj;jhd; njhpAk;. vdpDk; xUnjhiyNehf;fp 
%yk; mjd; tbtj;ijf; fhz; KbAk;. epyitg; NghyNtnts;spAk; 
gyfl;lq;fisf; nfhz;Ls;sjidf; fz;LfypypNahtpag;Gmile;jhh;. 
gpiwtbtj;jpypUe;Jfpg;g]; tbtj;jpw;Fmjd; tbtk; khwpaJ. NkYk; fpufj;jpd; 
msTk; NtWgl;lJ. fpufkhdJfpg;g]; fl;lj;jpy; ,Ue;jNghJmjd; msTrpwpajhf 
,Ue;jJ. mJnky;ypagpiwNghy; ,Ue;jNghJmjd; msTgyklq;FmjpfkhdJ. 

 
 glj;jpy; fhl;bAs;sgbnts;spePs; tl;lj;jpy; 
Rw;wptUk;NghJgyfl;lq;fisntspg;gLj;jpaJ. NkYk; rpyNeuq;fspy; fpufk; 
mUfpy; ,Uf;Fk; NghJmjd; msTnghpajhf ,Uf;Fk;. rpyNeuq;fspy; 
mJnjhiytpy; cs;sNghJmjd; msTrpwpajhf ,Uf;Fk;. ,t;thWgpufhrj;jpy; 
Njhd;Wk; NtWghl;bidtpsf;fyhk;. 
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 nts;spapd; ,j;jifafl;lkhwghLfistpsf;fGtpikaf; nfhs;ifahy; 
KbahJvd;gjidfypypNahnjspthfg; Ghpe;Jnfhz;lhh;. 

 
 NkNycs;sglj;ijg; ghUq;fs;. nts;spahdJ #hpaidr; 
Rw;wpnrd;Wnfhz;bUe;jhYk;>mjd; Rw;Wg;ghijG+kpapd; Rw;Wg;ghijiatplf; 
Fiwthf ,Ue;jhYk; mJthdj;jpy; vg;nghOJk; #hpaDf;F mUfpNyNa 
,Uf;Fk;. es;spuTthdj;jpy; mjidf; fhzKbahJ. 
,uz;lhtjhf>mJG+kpf;FmUfpy; tUk;nghOJmJ #hpaDf;F vjph;g; gf;fj;jpy; 
,Ue;jjidtplg; nghpajhfTk; gpufhrkhdjhfTk; ,Uf;Fk;. 
%d;whtjhf>nts;spG+kpiar; Rw;wptUtjhf ,Ue;jhy; ek;khy; nts;spapd; Fkpo; 
gpiwiaf; fhz ,ayhJ. nts;sp #hpaidr; Rw;wpte;jhy; kl;LNkmjidf; fhz 
,aYk;. ,e;jcWjpahdMjhur; rhd;Wfs; nts;sp #hpaidr; 
Rw;wptUfpwJvd;gjidep&gpj;jd. njhiyNehf;fpkw;Wk; 
gpwNkk;gl;letPdfUtpfisg; gad;gLj;jpthdpayhsh;fshy; 
Nrfhpf;g;gl;lgyrhd;Wfs; midj;Jf; fpufq;fSNk #hpaidr; Rw;wpj; jhd; 
Roy;fpd;wdvd;gjw;FNghJkhdrhd;Wfismspj;jd.  
 
 fypypNah ,d;W ,Ue;jpUe;jhy;>ISRO, NASA, u~;a tpz;ntspepWtdk; 
Mfpatw;wpd; #hpa kz;lyk; kw;Wk; mjw;Fmg;ghw;gl;lMuha;rpfisf; 
fz;Ltpae;jpUg;ghh;. 
 
 jw;NghJNtWel;rj;jpuq;fisr; Rw;wpAk; Nfhs;fs; (ntspf;Nfhs;fs;) 
,Ug;gjhff; fz;lwpag;gl;Ls;sd. ,jpypUe;J #hpaidr; Rw;wpkl;Lky;yhky; 
gpugQ;rk; KOtJk; ,e;jf; fpufmikg;Gfs; ,Ug;gJep&gzk; MfpwJ. ahUf;Fj; 
njhpAk;? me;jf; fpufq;fspy; vjpyhtJtho;f;if ,Uf;fyhk;. mjpYk; rpytw;wpy; 
kdpjidg; Nghd;wgFj;jwpTs;s caph; tho;tjhf ,Uf;fyhk;. ehk; gpugQ;rj;ijg; 
ghh;j;Jtpag;Gw;W>Muha;r;rpnra;tJNghy; mth;fSk; Muha;r;rpnra;ayhk;. 
vjph;fhyj;jpy; ehk; mth;fisr; re;jpf;Fk; nghOJme;jf; fzk; 
vt;tsTmw;GjkhdjhfTk;>cw;rhfkhdjhfTk; ,Uf;Fk;.  
 

 
 
 
 
gpugQ;rj;jpd; Njhw;wk; 
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 ckJgs;spapy; Vohk; tFg;gpy; gygphpTfs; ,Uf;Fk;. mNjNghy; Mwhk; 
tFg;G>vl;lhk; tFg;Gvdg; gytFg;Gfs; ,Uf;Fk;. ,itmidj;Jk; 
Nrh;e;JxUgs;spiacUthf;Ffpd;wd. mNjNghy; ekJ #hpaDk; gyfpufq;fisf; 
nfhz;lxUel;rj;jpukhFk;. ,JNghy>Nfhbf; fzf;fhdel;rj;jpuq;fs; 
,ize;jpUg;gJ‘tpz;kPd; jpus;’vd;wiof;fg;gLfpwJ. ekJtpz;kPd; jpuspd; ngah; 
ghy;tspj; jpus; MFk;. ghy;tspj;jpus; NghyNt>gpugQ;rj;jpy; 
Nfhbf;fzf;fhdtpz;kPd; jpus;fs; cs;sd. 
  
 ,itnay;yhk; vt;thWNjhd;wpd? mitvg;nghOJk; mq;NfNa 
,Ue;jpUf;fpd;wdth? my;yJmtw;wpw;FxUnjhlf;fk; ,Uf;fpwjh?  
 
 kw;wtpz;kPd; jpus;fisehk; cw;WNehf;fpaNghJxUtpj;jpahrkhdepfo;itehk; 
fz;Nlhk;. vy;yhtpz;kPd; jpus;fSk; ek;kplkpUe;Jtpyfpr; 
nry;tJNghyNtNjhd;wpd. NkYk;>njhiytpy; cs;sittpiuthfefh;tJNghyj; 
Njhd;Wfpd;wd. gpugQ;rj;jpd; fl;likg;Gkw;Wk; ghpzhktsh;r;rpiag; gw;wpMuhAk; 
epGzh;fs;>tpQ;Qhdpfs;>fle;jfhyj;jpd; xUfl;lj;jpy; ,it 
vy;yhNkxUGs;spahfNt ,Ue;jdvdTk; gpd;dh; tphptilaj; njhlq;fpdvdTk; 
fUJfpd;wdh;. 
 
 ,t;thWxUGs;spapy;  gUg;nghUs; Ftpe;Jmq;fpUe;Jtphptilaj; 
njhlq;fpaepfo;T‘ngUntbg;G’vdmiof;fg;gLfpwJ. ,JNt>ehk; ,d;WfhZk; 
ekJgpugQ;rj;jpd; Njhw;wkhff; fUjg;gLfpwJ. 

 
 gpugQ;rj; Njhw;wj;ijf; Fwpj;Jf; $Wk; Nfhl;ghLfspy; vy;yhNk ,e;jg; 
ngUntbg;Gf; Nfhl;ghLjhd; ,d;WVw;Wf; nfhs;sg;gLtjhfcs;sJ. ,e;jf; 
Nfhl;ghl;bd;gbtpz;ntspkw;Wk; Neuk; MfpaitRkhh; 14 gpy;ypad; 
Mz;LfSf;FKd;Gxd;whfntspg;gl;ld. me;jNeuj;jpy;> KO gpugQ;rKk; Fz;^rpj; 
jiyiatplMapuf;fzf;fhdklq;Frpwpajhfcs;sxUFkpopapDs; ,Ue;jJ. 
mJehk; fw;gidnra;af;$bavijAk; tpl #lhfTk; mlh;j;jpahfTk; ,Ue;jJ. 
mJjpBnud;Wtphptile;jJ. jw;NghijagpugQ;rk; ntspg;gl;lJ Neuk;>ntspkw;Wk; 
gUg;nghUs;fs; midj;Jk; ,e;jg; ngUntbg;gpypUe;Jjhd; njhlq;fpd. 
 
 xUnehbapd; xUgFjpNeuj;jpw;Fs;>rpwpaXh; mZittplr; 
rpwpamstpypUe;Jtpz;kPd; jpuistplg; nghpamsthftsh;e;jJ. mJXh; 
mw;Gjkhdtpfpjj;jpy; tsh;e;JNfhz;Nl ,Ue;jJ. ,d;Wk; mJtphptilfpwJ. 
mLj;j %d;Wepkplq;fspy; ntg;gepiy 1 gpy;ypad; bfphpnry;rpa]; Fiwe;Jtpl;lJ. 
300>000 Mz;LfSf;Fg; gpwFA+dpth;]; 3000 bfphpf;Ff; Fsph;r;rpaile;jJ. 
mZcl;fUf;fs; ,Wjpapy; mZf;fiscUthf;fvyf;l;uhd;fisf; fth;e;jd. 
gpugQ;rk; cUthdfl;lj;jpy; mJi`l;u[d; kw;Wk; `Pypak; thAf;fshy; Md 
$l;lkhfNt ,Ue;jJ. i`l;u[d; kw;Wk; `Pypak; thAf;fspd; ngUk; $l;lq;fs; 
gbg;gbahf ,Uz;lmlh;j;jpahd ,lq;fSf;F ,Of;fg;gl;ld. Kjy; tpz;kPd; 
jpus;fs; ,d;Wfhzg;gLk; el;rj;jpuq;fs; kw;Wk; vy;yhk; ,t;thWjhd; cUthfpd. 
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 gpugQ;rj;jpd; Kjy; 300>000 Mz;Lfspy; ele;jJvijAk; ehk; ghh;f;fKbahJ. 
mZJfs;fs; Fwpj;jmwptpypUe;Jk; kw;Wkfzpzpkhjphpfspd; thapyhfTk; 
tpQ;Qhdpfs; ,ijf; fz;Lgpbf;fKaw;rpnra;fpwhh;fs;. gpf; Ngq;fpd; 
xNuNeubMjhuk; fh];kpf; Ez;ziygpd;dzpvd;Wmiof;fg;gLk; tpz;ntspapy; 
cs;sxUkq;fyhdgpufhrk; MFk;.  
 
 kpy;ypad; Mz;Lfs; fle;jgpwF>mlh;j;jpahdgFjpfs; mjpf<h;g;Gld; 
,Ue;jjhy; nghUs;fis ,Oj;jd. ,Wjpahf>gpf; Ngq;fpw;FRkhh; 100 kpy;ypad; 
Mz;LfSf;Fg; gpwF>Kjy; el;rj;jpuq;fiscUthf;Ftjw;FVw;whw;NghythAthdJ 
#lhfTk; mlh;j;jpahfTk; ,Ue;jJ. Gjpael;rj;jpuq;fs; ,d;iwagpugQ;rj;jpy; 
cUthtijtpl 10 klq;Fmjpfkhdtpfpjj;jpy; gpwe;jd. el;rj;jpuq;fspd; 
nghpajpushdJtpiutpy; Kjy; tpz;kPd; jpus; MfkhwpaJ. 
 `g;gps; tpz;ntspj; njhiyNehf;fpkw;Wk; 
rf;jptha;e;jjiuiambg;gilahff; nfhz;LnjhiyNehf;fpfs; jw;NghJgpf; 
ghq;fpw;FRkhh; xUgpy;ypad; Mz;LfSf;FKd;GcUthf;fg;gl;ltpz;kPd; jpus;fisf; 
fz;Lgpbj;JtUfpd;wd. ,e;jr; rpwpatpz;kPd; jpus;fs; ,d;iwatpz;kPd; 
jpus;fistplTk; kpfTk; neUf;fkhf ,Ue;jd. Nkhjy;fs; ,ay;ghdjhfNt 
,Ue;jd. ,uz;LjPg;gpok;Gfs; xd;iwnahd;WNehf;fpefUk;NghJ>mitnghpatpz;kPd; 
jpus;fshf ,izf;fg;gl;ld. ekJghy;tspkz;lyk; ,e;jtpjkhfj;jhd; cUthdJ. 
 

 
 

gpugQ;rj;jpd; mbf;fl;likg;Gfs; 
 
 ekJtl;lhuj;jpy; cs;sepiwatPLfs; xUfpuhkkhfmy;yJxUefukhf 
,Ug;gJNghy>NkNy $wg;gl;Ls;sgbgpugQ;rkhdJtpz;kPd; jpus;fshy; 
cUthf;fg;gl;Ls;sJ. ekJtPLfspy; miwfs;>kur;rhkhd;fs; Nghd;witcs;sd. 
,J NghyNtel;rj;jpuq;fs; fpufq;fs;>tpz;fw;fs; kw;Wk; vhpfw;fs; 
Nghd;wgytpz;kPd; nghUs;fs; ek; gpugQ;rj;jpd; fl;Lkhdf; $Wfshf ,Uf;fpd;wd. 
 
thdpay; myF: G+kpf;Fk; #hpaDf;Fk; ,ilapyhdruhrhp J}uk; ‘thdpay; 
myF’vd;Wmiof;fg;gLfpwJ. ,J‘th. M’vDk; myfhy; Fwpf;fg;gLfpwJ. 
  1 th.M= 1.496 x 108fpkP.  
 
XspMz;L: xspahdJxUtUlj;jpy; fle;j J}uk; xspMz;Lvd;Wmiof;fg;gLfpwJ. 
,J‘x.M”vdf; Fwpg;gplg;gLfpwJ.  
  1 x.M= 9.4607 x 1012fpkP 
 
tpz;zpay; Muk;:xUtpz;zpay; Muk; vd;gJthdpay; myfhdJxU Mu 
tpdhbapy; Vw;gLj;Jk; Nfhzj;jpd; njhiyTvdtiuaWf;fg;gLfpwJ. ,J‘pc’vdf; 
Fwpf;fg;gLfpwJ. 
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  1 pc= 3.2615 x.M= 3.09 x1013fpkP 
 
tpz;kPd; jpus;fs; 
 
 <h;g;Gtpirahy; Nrh;f;fg;gl;ltpz;kPd;fs; my;yJtpz;kPd; FOf;fs; kw;Wk; 
tpz;ntspg;  nghUs;fspd; xUnghpanjhFg;Ngtpz;kPd; jpus; MFk;. gpugQ;rj;jpy; 
Nfhbf;fzf;fhdtpz;kPd; jpus;fs; cs;sd.  
 
 ngUk;ghyhdtpz;kPd; jpus;fspd; tpl;lk; Mapuk; Kjy; gj;JMapuk; 
tpz;zpay; Muk; tiucs;sd. ekf;FxUtl;lhuj;jpy; gy;NtWtifahdtPLfs; 
cs;sJNghy>tpz;kPd; FOf;fSk; gy;NtWtiffspy; cs;sd. 
 
tpz;kPd; jpus;fspd; tiffs;: 
 Roy;jpus;>ePs;tl;lk;>jl;ilr; Roy; kw;Wk; xOq;fw;wtbtk; 
Nghd;wgy;NtWtifahdtpz;kPd; jpus;fs; cs;sd. 
 
RUs; tpz;kPd; jpus;fs; 
 RUs; tpz;kPd;jpus;fs; vd;git>el;rj;jpuq;fs;>thAkw;Wk; J}rpMfpatw;iwf; 
nfhz;lxUjl;ilahdRoYk; tl;LMFk;. ,jd; kj;jpapy; el;rj;jpur; 
nrwpTfhzg;gLk;. ,itngUk;ghYk; tpz;kPd;fspd; kpfTk; kq;fyhdxsptl;lj;jhy; 
#og;gl;Ls;sd. eLtpypUe;JKidtiuRUz;lrf;fuk; Nghd;wmikg;Gnfhz;ljhy;> 
,it RUs; tpz;kPd; jpus;fs; vdg; ngahplg;gl;Ls;sd. RUs; fuq;fs; 
Gjpael;rj;jpuf; $l;lj;jpus;fs; MFk;. NkYk; mitGjpa #lhd 
gyel;rj;jpuq;fspd; njhFg;ghifahy; Rw;Wg;Gwj;ijtplxspkpFe;Jfhzg;gLfpd;wd.  

 
ePs;tl;ltpz;kPd; jpus;fs; 
 
 xUePs;tl;ltpz;kPd;jpus; vd;gJVwj;jhoePs;tl;ltbtk; kw;Wk; 
xUnkd;ikahdcUtk; cilaxUtiftpz;kPd; jpus; MFk;. Roy; tpz;kPd; 
jpus;fs; Nghy; my;yhky; ePs;tl;ltpz;kPd; jpus;fs; %d;Wghpzhkq;fisf; 
nfhz;lfl;likg;gw;wikaj;jpy; rPuw;wRw;Wg;ghijapy; cs;stpz;kPd;fisf; 
nfhz;Ls;sd. ,it Roy; tpz;kPd; jpus;fspy; 
fhzg;gLtijtplmjpftaJilatpz;kPd;fiscs;slf;fpaitahFk;. 
mjpfvz;zpf;ifapyhdNfhs; nfhj;Jfshy; ePs;tl;ltpz;kPd;fs; #og;gl;Ls;sd. 
 

 
xOq;fw;wtpz;kPd; jpus;fs; 
 
 Roy; kw;Wk; ePs;tl;ltpz;kPd; jpus;fisg; 
Nghd;wxOq;fhdNtWgl;lmikg;gpidxOq;fw;wtpz;kPd;jpus;fs; ngw;wpUg;gjpy;iy. 
ghh;itf;FxOq;fw;wjhfTk; ikagFjpjbj;Njhmy;yJRUz;Nlhfhzg;gLtjpy;iy. 
,Jtiufz;Lgpbf;fg;gl;ltpz;kPd; jpus;fspy; ehd;fpy; xUgq;F 
,e;jtifahditahfNtfhzg;gLfpd;wd. rpyxOq;fw;wtpz;kPd; jpus;fs; 
xUfhyj;jpy; Roy; my;yJePs;tl;ltpz;kPd; jpus;fshf ,Ue;jjhfTk;>Mdhy; 
xUrPuw;wntspg;Gw<h;g;Grf;jpahy; ,it cUkhw;wg; gl;bUf;Fk; vdTk; thdpay; 
epGzh;fs; $Wfpd;wdh;. xOq;fw;wtpz;kPd; jpus;fs; VuhskhdthAkw;Wk; 
J}rpMfpatw;iwf; nfhz;bUf;Fk;. 

 
Nfhbl;l RUs; tpz;kPd;jpus; 
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 xUNfhbl;l RUs; tpz;kPd;jpus; vd;gJtpz;kPd;fshyhdFWf;Ff; 
NfhLnfhz;lxU RUs; tpz;kPd;jpus; MFk;. midj;Jr; RUs; tpz;kPd;jpus;fspYk; 
%d;wpy; ,uz;Lmy;yJ %d;wpy; xd;WvDk; mstpy; FWf;Ff;NfhLfs; fhzg;gLk;. 
ekJ #hpa kz;lyk; mike;jpUf;Fk; ghy;ntspfj;jpushdJNfhbl;l RUs; 
tpz;kPd;jpus; vdtifg;gLj;jg; gl;Ls;sJ.  

 
ghy;tspj;jpus; 
 
 ghy;tspj;jpus; vd;gJek;Kila #hpa kz;lyj;ijcs;slf;fpatpz;kPd; 
jpus; MFk;. ghy;tspj;jpuspd; tpl;lk; 1>00>000 xspMz;Lfs; MFk;. 
ghy;tspj;jpuspy; #hpaidf; fhl;bYk; rpwpaitahdel;rj;jpuq;fisAk; #hpaid 
tplTk; Mapuf;fzf;fhdklq;FmjpfkhdmsTilaNtWgyel;rj;jpuq;fisAk; 
nfhz;Ls;sd. ,jpy; Vuhskhdtpz;kPd; kz;lyq;fs;> J}rpNkfq;fs;> 
,we;jel;rj;jpuq;fs;>Gjpjhfg; gpwe;jel;rj;jpuq;fs; Mfpaitmlq;Fk;. ,J 100 
gpy;ypad; el;rj;jpuq;fisf; nfhz;bUg;gjhff; fUjg;gLfpwJ. 
ekJghy;tspj;jpuSf;FmUfpy; ,Uf;Fk; tpz;kPd; jpus; Mz;l;NuhnklhMFk;.  
  
 G+kpapypUe;Jghh;f;Fk;nghOJ ,utpy; xspf;fw;iwg; Nghy; fz;Zf;Fj; 
njhpAk; ntw;Wf; fz;fshy; gphpj;Jg; ghh;f;fKbahjel;rj;jpuj; njhFg;GMjyhy; 
,J ‘ghy;’vd;wmilnkhopiag; ngWfpwJ. Guhzq;fspy;> ,J Mfh~ 
fq;fhvd;Wmiof;fg;gLfpwJ. G+kpapy; ,Ue;Jghh;f;Fk;nghOJghy; topj;jpus; 
vd;gJXh; xspg;gl;ilahfj; Njhd;WfpwJ. fypypNahfypyp 1610 Mk; Mz;by; 
Kjd;Kjypy; jdJnjhiyNehf;fpapd; cjtpAld; 
,e;jxspg;gl;ilahdJjdpg;gl;lel;rj;jpuq;fspd; njhFg;Gvdf; fz;lwpe;jhh;. 1920 
Mk; Mz;bd; njhlf;fk; tiuapy;>ngUk;ghyhdthdpayhsh;fs; ghy;tspj; 
jpushdJgpugQ;rj;jpd; midj;Jel;rj;jpuq;fisAk; 
nfhz;bUg;gjhfepidj;jpUe;jdh;. vl;tpd; `Gypd; Ma;Tfs; ghy;tspj; jpus; 
vd;gJgy;NtWgytpz;kPd; jpus;fspy; xd;whFk; vd;gijr; Rl;bf;fhl;bd. 
 
 ghy;tspXhplj;jpy; epiyahf ,Ug;gjpy;iy. Mdhy; 
njhlh;e;JRod;Wnfhz;Nlcs;sJ. ekJ #hpa kz;lyk; tpz;kPd; 
ikaj;jpypUe;JRkhh; 27>000 xspMz;Lfs; njhiytpy; ghy;topj;jpuspd; fuj;jpy; 
mike;Js;s #hpa  kz;lykhdJruhrhpahf 8>28>000 fpkP/kzpNtfj;jpy; 
gazpf;fpwJ. ,e;jrLjpahdNtfj;jpy; $l> #hpaf; FLk;gk; 
ghy;topj;jpuisKOikahfr; Rw;wptuRkhh; 230 kpy;ypad; Mz;Lfs; MFk;. 
,jw;FKd; #hpa FLk;gk; ,Nj ,lj;jpy; ,Ue;jNghJ>G+kpapy; kdpjh;fSk; ,y;iy. 
,kakiyAk; ,y;iy. Mdhy; jpNdhrh;fs; G+kpapy; Rw;wpj;jphpe;jd. 
 
 ekJtpz;kPd; jpuspd; ikaj;jpy; #hpaidg;Nghy gpy;ypad; 
klq;FmjpfepiwAilaxUgaq;fukhd‘fUe;Jis’fhzg;gLfpwJ. 
,f;fUe;JisiaNeubahfghh;f;fKbahJvd;whYk;>tpQ;Qhdpfs; mjd; 
<h;g;GtpisTfisf; nfhz;L>mjd; ,Ug;gpidf; fz;lwpe;jpUf;fpwhh;fs;. 
ekJghy;topj;jpuspYs;sJNghygytpz;kPd; jpus;fspd; ,jaj;jpy; fUe;Jis 
,Ug;gjhfvz;zg;gLfpwJ. 
 
tpz;kPd; kz;lyk; 
 
 G+kpapy; ,Ue;Jghh;f;Fk;NghJ> ,uTthdj;jpy; fhzg;gLk; 
gphpj;jwpaKbfpd;wel;rj;jpuq;fspd; mikg;Gtpz;kPd; kz;lyk; vdmiof;fg;gLfpwJ. 
rh;tNjrthdpay; rq;fk; 88 tpz;kPd; kz;lyq;fistifg;gLj;jpAs;sJ. 
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gioatpz;kPd; kz;lyq;fspy; gyTk; fpNuf;fmy;yJ ,yj;jPd; Guhzf; fijfspy; 
tUk; fjhghj;jpuq;fspd; ngah;fisf; nfhz;Ls;sd. 

 
 ch;rhNk[h; (rg;jhp~pkz;lyk;) xUnghpatpz;kPd; kz;lyk; MFk;. 
mJthdj;jpd; ngUk;gFjpiacs;slf;fpAs;sJ. ,e;jel;rj;jpukz;lyj;jpd; kpfTk; 
Fwpg;gplj;jf;fmk;rk; VO gpufhrkhdel;rj;jpuq;fspd; nghpaFtis 
(,e;jpathdpaypy; VO Jwtpfs;) vdmiof;fg;gLk; xUFOthFk;. 
  
 ,yj;jPd; nkhopapy; ‘rpwpa fub’vd;WnghUs;gLk; ch;rhikdh; tlthdj;jpy; 
cs;sJ. JUtel;rj;jpuk; - Nghyhhp]; (JUt) ,e;jtpz;kPd; kz;lyj;jpy; cs;sJ. 
Kf;fpaFOthd‘rpwpabg;gh;’ VO el;rj;jpuq;fisf; nfhz;bUf;fpwJkw;Wk; ,J 
ch;rhikdhpy; cs;sel;rj;jpuq;fs; Nghy; fhzg;gLk;. 
  
 fpNuf;fGuhzq;fspy; Xhpad; xUNtl;ilf;fhuuhf ,Ue;jhh;. ,e;jtpz;kPd; 
kz;lyk; 81 tpz;kPd;fiscs;slf;fpaJ. ,tw;wpy; 10 jtpukw;wtw;iwntw;Wf; 
fz;fshy; fhzKbahJ. gy;NtWtpz;kPd;fs; Mz;LKOtJk; 
ntt;NtWNeuq;fspy; thdj;jpy; fhzg;gLfpd;wd. #hpaidr; Rw;wpG+kpapd; 
Row;rpfhuzkhf ,q;qdk; epfo;fpwJ. 
 
 tpz;kPd; jpus; Nghyd;wp>tpz;kPd; kz;lyq;fs; ntWk; xspapay; Njhw;wk; 
kl;LNk>cz;ikahdnghUs;fs; my;y. tpz;kPd;jpus;fspy; el;rj;jpuq;fs; 
<h;g;Gtpirahy; gpizf;fg;gl;LXh; mikg;ghfmikfpd;wd. tpz;kPd; kz;lyj;jpy; 
Xh; el;rj;jpuk; kpfmUfpy; ,Uf;Fk; kw;nwhd;Wnjhiytpy; ,Uf;fyhk;. 
Mdhy;>mitxNujpirapy; ,Ug;gjhy; thdj;jpy; xd;Wf;nfhd;WmUfpy; 
,Ug;gjhfj; Njhd;WfpwJ. 
   

tpz;kPd; kz;lyq;fspd; ngah;fs; 
 

,e;jpag;ngah; Mq;fpyg; ngah; 
Nk~k; Aeries (Vhp];) 

Hp~gk; Taurus (lhu];) 

kpJdk;  Gemini (n[kpdp) 

flfk; Cancer (Nfd;rh;) 

rpk;kk; Leo (ypNah) 

fd;dp Virgo (tph;Nfh) 

Jyhk; Libra (ypg;Nuh) 

tpUl;rpfk; Scorpio (];Nfhh;gpNah) 

jDR Sagittarius 
(]h[pl;Nlhhpa];) 

kfuk; Capricorn (Nfg;hpNfhd;)  

Fk;gk; Aquarius (mNfhhp];) 

kPdk; Pisces (gp];r];) 

el;rj;jpuq;fs; 
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 el;rj;jpuq;fs; xspuf;$baMw;wiyntspg;gLj;Jk; Xh; xspUk; thdpay; 
nghUshFk;. ntw;Wf; fz;fshy;> ,uTthdj;jpy; Vwf;Fiwa 3000 
el;rj;jpuq;fisehk; ghh;f;fKbAk;. NkYk; gytw;iwj; njhiyNehf;fpcjtpAld; 
fhzyhk;. el;rj;jpuq;fs; kpfj; njhiytpy; 
mike;Js;sjhy;>mitrpwpaxspg;Gs;spfshfj; Njhd;Wfpd;wd. mtw;wpd; 
xspahdJ>ePz;l J}uk; gazk; nra;Jek;ikte;jilfpwJ. tspkz;lyj;jpy; Vw;gLk; 
jilfs; xspiaNeuhdghijapy; nry;ymDkjpf;fhJ. ,jd; 
fhuzkhfel;rj;jpuq;fs; kpd;Dtjhfj; Njhd;Wk;. G+kpf;FkpfmUfpy; 
cs;sel;rj;jpuk; #hpad; MFk;. mLj;jel;rj;jpuk; My;/ghnrd;lhhpMFk;. 

 
Jizf;Nfhs;fs;  
 xUNfhisr; Rw;wpepiyahdtl;lg;ghijapy; Rw;Wk; nghUs; xUJizf;Nfhs; 
vd;Wmiof;fg;gLfpwJ. Jizf; Nfhs;fs; - ,aw;ifkw;Wk; nraw;iff; Nfhs;fs; 
vd ,uz;Ltiffshftifg;gLj;jg;gLfpd;wd. 
 
,aw;ifnraw;iff;Nfhs;fs;  
 xUNfhisr; Rw;wpRoYk; midj;J ,aw;ifg; nghUs;fSk; 
,aw;if>nraw;iff;Nfhs;fs; MFk;. mitepyTfs; vdTk; miof;fg;gLfpd;wd. 
ngUk;ghyhdepyTfs; NfhstbTilaitahfcs;sd. ,it nghJthfNfhs;fspy; 
tYthd<h;g;Gtpirfshy; <h;f;fg;gLk; tpz;fw;fNshvhpfw;fNshmy;y. ekJ #hpaf; 
FLk;gj;jpy; Gjd; kw;Wk; nts;spjtpukw;wvy;yhNfhs;fSk; epyTfisf; 
nfhz;bUf;Fk;.  

   
G+kpf;FxNuxUepyT ,Uf;fpwJ–mNjrkak; tpahod; kw;Wk; rdpNghd;wfpufq;fs; 60 
f;Fk; Nkw;gl;lepyTfisf; nfhz;Ls;sd. 
 
nraw;ifj; Jizf;Nfhs; 
 
 kdpjdhy; cUthf;fg;gl;lNfhisr; Rw;wptUk; tifapy; 
tbtikf;fg;gl;lnghUs;fs; nraw;iff; Nfhs;fs; MFk;. cyfpd; Kjy; 
nraw;iff;Nfhs; u~;ahtpd; ];Gl;dpf; - 1 MFk;. ,e;jpahtpd; Kjy; 
nraw;iff;Nfhs; Mh;agl;lh. ,r;nraw;iff;Nfhs;fs; njhiyf;fhl;rpxspgug;Gkw;Wk; 
thndhypxypgug;G>tptrhatpisr;y;>fdpktsq;fs;>thdpiyKd;dwptpg;G>G+kpapy; 
,lq;fisf; fz;lwpjy; Mfpatw;wpw;fhfg; gad;gLj;jg;gLfpd;wd. 
 

 
,e;jpatpz;ntspMuha;r;rpepWtdk; 
 
 ,e;jpatpz;ntspMuha;r;rpepWtdk; (,];Nuh) 
vd;gJngq;f@Uitjiyikaplkhff; nfhz;l ,e;jpamurhq;fj;jpd; 
tpz;ntspepWtdk; MFk;. ,jd; Nehf;fk; “tpz;ntspmwptpay; Muha;r;rpkw;Wk; 
fpufMa;tpd; %yk; Njrpatsh;r;rpf;fhftpz;ntspnjhopy;El;gj;ijg; gad;gLj;Jjy; 
MFk;.” 



 

21 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

 
 ,J 1962 Mk; Mz;LtpQ;Qhdptpf;uk; rhuhghahy; 
tbtikf;fg;gl;ltpz;ntspMuha;r;rpf;fhd ,e;jpaNjrpa FO (INCOSPAR) vd;Dk; 
epWtdj;jpd; khw;wpakhf 1969 y; cUthf;fg;gl;lJ. ,t;thW ,e;jpahtpd; 
tpz;ntspeltbf;iffSf;fhdepWtdkhf ,];Nuh epWtdkakhf;fg;gl;lJ. 
tpz;ntspj;Jiwahy; epUtfpf;fg;gl;L ,e;jpag; gpujkUf;Fmwpf;ifrkh;g;gpf;fpwJ.  

 
 ,e;jpahtpd; Kjy; nraw;iff; NfhshdMh;agl;lhit ,];Nuh fl;likj;jJ. 
1980 y; ,e;jpahthy; cUthf;fg;gl;lSLV – 3 vd;Dk; VTfisthfdk; %yk; 
Rw;Wg;ghijapy; Vtg;gl;lKjy; Jizf;Nfhs; vd;Dk; ngUikNuh`pzpvd;Dk; 
nraw;iff; Nfhisr; rhUk;. ,];Nuhgpd;dh;> ,uz;Luhf;nfl;LfiscUthf;fpaJ. 
 
 JUtnraw;iff;Nfhs; ntspaPl;Lthfdk; (gp.v];.vy;.tp) 
nraw;iff;Nfhs;fisj; JUtr; Rw;Wg;ghijapy; nrYj;Jtjw;fhfkw;Wk; 
[pNahrpd;f;Nuhd]; nraw;iff;Nfhs; VTjy; thfdk; ([p.v];.vy;.tp) 
nraw;iff;Nfhs;fisGtprhh; tl;lg; ghijapy; itg;gjw;fhfcUthf;fg;gl;lJ. 
 
 ,e;juhf;nfl;Lfs; Vuhskhdnjhiynjhlh;Gnraw;iff;Nfhs;fs; kw;Wk; 
G+kpfz;fhzpg;Gnraw;iff; Nfhs;fistpz;zpy; Vtpd. Jizf;Nfhs; topr; 
nrYj;Jjy; mikg;GfshdGAGAN kw;Wk; IRNSSNghd;witepWtg;gl;ld. [dthp 
2014 y; ,];Nuh cs;ehl;Lf;iuNah[dpf; ,ae;jpukhdGSLV  - D5 d; cjtpAld; 
GSAT-14 I epWtpaJ. 
 
 ,];Nuh 2008>mf;Nlhgh; 22 md;Wre;j;uahd; -1 vd;Dk; re;jpuidr; Rw;Wk; 
Jizf; NfhisVtpaJ. 2013 etk;gh; 5 Mk; Njjpnrt;tha; fpufj;ijr; Rw;Wk; 
kq;fs;ahd; vd;Dk; Jizf;NfhisAk; VtpaJ. ,J 2014 nrg;lk;gh; 24 
md;Wnrt;thapd; Rw;Wg;ghijapy; Eioe;JKjy; 
Kaw;rpapNyNanrt;thiamile;jehLvd;Dk; ngUikia 
,e;jpahtpw;Fk;>nrt;thapd; Rw;Wg;ghijiaj; njhLk; cyfpd; 
ehd;fhtJtpz;ntspepWtdk; kw;Wk; Mrpahtpd; Kjy; tpz;ntspepWtdk; vd;Dk; 
ngaiuAk; ,];Nuhtpw;Fg; ngw;Wj; je;jJ. 2016 [{d; 18 md;W ,];Nuh 
xNuRikjhq;fpapy; 20 Jizf;Nfhs;fistpz;zpw;FmDg;gprhjidgilj;jJ. 2017 
gpg;uthp 15 md;WxNuVTfizapy; (PSLV- C37) 104 Jizf;Nfhs;fistpz;zpy; 
nrYj;jpcyfrhjidGhpe;jJ. ,];NuhmjdJkpff;fdkhdVTfizahd 
[pNahrpd;f;Nuhd]; nraw;iff;Nfhs; VTjy; thfdk; (GSLV- Mk III) %yk; 
GSAT-19 vd;Dk; Jizf;Nfhspid 2017 Mk; Mz;L [{d; 5 Mk; 
Njjptl;lg;ghijapy; epWtpaJ. ,jd; %yk; ehd;Fld; 
fbdkhdJizf;Nfhs;fisepWTk; epWtdkhf ,];Nuh khwpaJ.  
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 ,];Nuh 2019> [{iy 22 md;Wre;j;uahd; -2 vd;Dk; Jizf; Nfhis 
[pNahrpd;f;Nuhd]; nraw;iff;Nfhs; VTjy; thfdk; (GSLV -Mk III) %yk; 
re;jpuDf;FVtpaJ. ,J 2019 Mf];l; 20 md;Wre;jpudpd; Rw;Wg;ghijapy; 
Eioe;Jnrg;lk;gh; 7 md;Wmjd; Nyz;lh; vd;Dk; Jizthfdk; epytpy; 
jiuapwq;fpaJ.    
  

 
1989 ,y; fyPypNahfypyptpahod; rhh;e;jtpz;ntspEz;zha;Tf; 
fyDf;FmtuJngah; #l;lg;gl;L epidT $ug;gl;lhh;. ,jd; 14 
tUltpz;ntspg;gazj;jpy; fy;tpEz;zha;Tf;fyDk; 
mjpypUe;Jgphpe;Jnry;yf;$barpWfyDk; ,ize;Jtpahod; f];g;uhvd;Dk; 
Jizf;Nfhs;> ~{Nkf;fh; nytp-9 vd;Dk; thy; el;rj;jpuj;jpdhy; 
tpahodpy; cs;sjhf;fk;>A+Nuhg;gh>fhyp];Nlh> ,Nah kw;wk; 
mky;jpahNghd;witMFk;. 
 
tpahodpd; xUepyTld; fypypNahfyg;gjidj; jLg;gjw;fhf ,jd; 
gzpapd; Kbtpy; tpahodpNyNarpijf;fg;gl;lJ.  
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8 th Science 

 
myF 3 mz;lKk; tpz;ntsp mwptpaYk; 

 
 

cq;fSf;F njupAkh 
 
     rPdhtpy; Rkhu; 800 Mz;LfSf;F Kd;ghfNt uhf;nfl;Lfs; 
fz;Lgpbf;fg;gl;Ls;sd. njhlf;fj;jpy;> kuf; Foha;fspy; ntbkUe;J 
epug;gg;gl;L uhf;nfl;Lfs; cUthf;fg;gl;ld. ,tw;iw jP mk;Gfs; (Fire 
Arrows) vd mtu;fs; mioj;jdu;. fp.gp 1232y; kq;Nfhypa uhZt tPuu;fis 
ntw;wp nfhs;tjw;fhf rPdu;fs; ,e;j jP mk;Gfis gad;gLj;jpdu;. uhf;nfl; 
cUthf;Fk; jpwikahdJ tpiutpy; kj;jpa fpof;F kw;Wk; INuhg;gpa 
ehLfSf;Fg; gutpaJ. mtu;fs; uhf;nfl;il xU Nghu;  fUtpahfg; 
gad;gLj;jpdu;. 

 
uhf;nfl;Lfs; 
 
 ,e;j mz;lkhdJ> vy;NyhUf;Fk; xU ngupa Gjpuhf cs;sJ. ek;ikr; 
Rw;wpAs;s tpz;ntsp Fwpj;J mwpe;J nfhs;s> ek; kdk; vg;NghJk; Kay;fpwJ. 
ek;ikr; Rw;wpAs;s tpz;ntspiag; Gupe;J nfhs;tJ ekf;Fg; gy topfspy; 
cjtpahf cs;sJ. Gtpapd; Rw;Wr; #oy; gw;wpAk; fhyepiy khw;wk; kw;Wk; 
thdpiy Fwpj;j jfty;fisAk; thdpay; Ma;T ekf;Fj; jUfpwJ. ,d;iwa 
ehspy; ehk; vjpu;nfhs;Sk; gy;NtW rthy;fSf;F tpilfhz tpz;ntsp Ma;Tfs; 
cjTfpd;wd. 
 
 uhf;nfl;Lfspd; fz;Lgpbg;ghdJ> mz;lj;jpd; xU rpwpa gFjpia ekf;fhfj; 
jpwe;jpUf;fpwJ. #upa FLk;gj;jpy; cs;s Nfhs;fs; Fwpj;J Ma;T Nkw;nfhs;s> 
tpz;ntspf; fyq;fis mDg;g uhf;nfl;Lfs; cjTfpd;wd. mz;lj;ij Ma;T 
nra;tjw;fhf> tpz;zpy; ,Ue;J nray;gLk; tifapy; mikf;fg;gl;l 
njhiyNehf;fpfis tpz;zpy; nrYj;j uhf;nfl;Lfs; cjTfpd;wd. 
,tw;Wf;nfy;yhk; Nkyhf gy;NtW tiffspy; gad;gLk;  nraw;iff;Nfhs;fis 
tpz;zpy; epiyepWj;jTk; uhf;nfl;Lfs; cjTfpd;wd. ekJ ehlhdJ kpfr;rpwe;j 
uhf;nfl; njhopy; El;gj;ijf; nfhz;Ls;sJ. ,jidg; gad;gLj;jp cyf mstpy; 
gy;NtW tpz;ntspj; jpl;lq;fis jpwk;gl nra;J tUfpwJ. 
 
uhf;nfl;bd; gFjpfs; 
 
 uhf;nfl; vd;gJ kdpju;fis my;yJ fUtpfis G+kpf;F mg;ghy; 
tpz;ntspf;F nfhz;L nry;tjw;fhf> rf;jptha;e;j ,ae;jpuj;Jld; 
tbtikf;fg;gl;l xU tpz;ntp thfdk; MFk;. uhf;nfl;by; ehd;F Kf;fpakhd 
ghfq;fs; my;yJ mikg;Gfs; cs;sd. mit 
 

• fl;likg;G mikg;G (Structural system) 

• gzpr;Rik mikg;G (Payload system) 

• topfhl;Lk; mikg;G (Guidance system) 
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• ce;J tpir mikg;G my;yJ Kd; nrYj;Jk; mikg;G (Propulsion 
system) 

 

 
fl;likg;G mikg;G 
  
 fl;likg;G mikg;G vd;gJ uhf;nfl;il cs;slf;fpa rl;lk; MFk;. ,it 
kpfTk; typikahd> Mdhy; vil Fiwe;j ill;lhdpak; my;yJ mYkpdpak; 
Nghd;w nghUl;fshy; cUthf;fg;gLfpd;wd. uhf;nfl; gwf;Fk; NghJ mjw;F 
epiyg;Gj;jd;ik Vw;gLj;Jtjw;fhf> rpy uhf;nfl; rl;lj;jpd; mbg;gFjpapy; 
JLg;Gfs; ,izf;fg;gLfpd;wd. 
 
gzpr;Rik mikg;G 
 
 Rw;W tl;lg;ghijapy; tplg; gLtjw;fhf uhf;nfl;bdhy; Rke;J nry;yg;gLk; 
nraw;iff;Nfhs;fs; gzpr;Rik vdg;gLk;. ,e;j gzpr;RikahdJ> jpl;lg;gzpfis 
rhu;e;jJ. jfty; njhlu;G> thdpiy Ma;T> csT ghu;j;jy;> Nfhs;fis Muha;jy; 
kw;Wk; fz;fhzpg;G Nghd;w gzpfis Nkw;nfhs;Sk; nraw;iff;Nfhs;fis 
tpz;zpy; nrYj;Jtjw;F Vw;wthW uhf;nfl;Lfs; khw;wp mikf;fg;gLfpd;wd. 
 
 Gtpapd; Rw;W tl;lg; ghijf;F my;yJ epytpd; Nkw;gug;gpw;F kdpju;fisf; 
nfhz;L nry;tjw;F Vw;wthW rpwg;G uhf;nfl;Lfs; cUthf;fg;gLfpd;wd. 
 
topfhl;L mikg;G 
 
 ,e;j mikg;ghdJ> uhf;nfl; nry;y ntz;ba ghij Fwpj;j topfhl;LfpwJ. 
,t;tikg;ghdJ czu;tpfs;> fzpdpfs;> Nulhu; kw;Wk; njhiyj;njhlu;G 
rhjdq;fs; Nghd;wtw;iw cs;slf;fpaJ. 
 
ce;Jtpir mikg;G 
 
 uhf;nfl;by; cs;s ngUk;gFjp ,lj;ij ,t;tikg;Ng vLj;Jf; nfhs;fpwJ. 
,J vupnghUs; njhl;bfs;> ,iwg;ghd;fs; (Pumps) kw;Wk; vupA+l;Lk; miw 
Mfpatw;iw nfhz;Ls;sJ. ,uz;L Kf;fpakhd ce;Jtpir mikg;Gfs; cs;sd 
mit 1. jput ce;Jtpir mikg;G 2. jpl ce;J tpir mikg;G. 
 

cq;fSf;Fj; njupAkh 
 
     JUtj; Jizf;Nfhs; nrYj;J thfdk; (PSLV) kw;Wk; Gtpepiyj; 
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Jizf;Nfhs; nryj;j thfdk; (GSLV) Mfpait ,e;jpahtpd; kpfTk; 
Gfo;ngw;w uhf;nfl;fs; MFk;. 
 
,af;F nghUl;fspd; tiffs; 
 
 ,af;FnghUs; vd;gJ xU Ntjpg;nghUs; MFk;. ,g;nghUs; vupAk; NghJ 
cUthFk;> mOj;jg;gl;l thAf;fspd; Mw;wiyg; gad;gLj;jp uhf;nfl;lhdJ> 
GtpaPu;g;G tpirf;F vupuhf cau;j;jg;gLfpwJ. ,af;F nghUshdJ vupnghUs; 
(Fuel) kw;Wk; vupjYf;F Njitahd Mf;rp[id toq;Fk; Mf;]pfuzp (Oxidizer) 
Mfpatw;wpd; fyit MFk;. ,af;F nghUshdJ jpz;kkhfNth my;yJ 
jputkhfNth ,Uf;fyhk;. 
 
m)jput ,af;F nghUs;fs; 
 
 jput ,af;F nghUs;fspy; vupnghUSk; Mf;]pfuzk; vupA+l;Lk; miwapy; 
xd;whf Nru;f;fg;gl;L vupf;fg;gl;L mjpf tpirAld; uhf;nfl;bd; mbg;gFjp topahf 
ntspNaw;wg;gLfpd;wd. jput i`l;u[d; Mfpait jput vupnghUl;fs; MFk;. 
Mf;rp[d; XNrhd; i`l;u[d; nguhf;irL kw;Wk; GifAk; iel;upf; mkpyk; 
Nghd;wit rpy Mf;rp fhuzpfs; MFk;.  
 

 
M) jpz;k ,af;f nghUl;fs; 
 
 jpz;k ,af;f nghUl;fspy; vupnghUSk;> Mf;]pfuzpAk; xd;whf Nru;j;J 
itf;fg;gl;Ls;sd. ,tw;iw vupA+l;Lk; NghJ mit vupe;J ntg;g Mw;wiy 
ntspapLfpd;wd. jpz;k ,af;Fg;nghUl;fs; vupaj; njhlq;fpa gpd; mjid epWj;j 
,ayhJ. ghypA+upj;jpd; kw;Wk; ghypgpA+lhilaPd; Mfpait jpz;k vupnghUl;fs; 
MFk;. iel;Nul; kw;Wk; FNshNul; cg;Gf;fs; Mf;]pfuzpfshf 
gad;gLj;jg;gLfpd;wd. 
 

 
 
,. fpiuNahn[dpf; ,af;F nghUl;fs; (jho; ntg;gepiy ,af;f nghUl;fs;) 
 
 ,e;j tif ,af;F nghUs;fspy; vupnghUs; my;yJ ,uz;Lk; jputepiy 
thAf;fshf (Liquefied gases) ,Uf;Fk;. ,it kpff; Fiwe;j ntg;gepiyapy; 
itf;fg;gbUf;Fk;. ,t;tif ,af;f nghUs;fis vupA+l;l jdpahd mikg;Gfs; 
Njit ,y;iy. ,tw;iw xd;whfr; Nru;j;J fyf;Fk; NghJ> mit xd;Nwhnlhd;W 
tpidGupe;J vupaj; njhlq;Ffpd;wd. 
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nray;ghL -2 
 
     xU gY}dpy; fhw;iw epug;gp iffshy; ,Wfg;gbj;Jf; nfhs;s 
Ntz;Lk;. jw;NghJ> gpbiaj; jsu;j;jp fhw;W ntspNaWkhW nra;a 
Ntz;Lk;. fhw;W ntspNaWk; jpirf;F vjpu;jpirapy; gY}d; efu;tijf; 
fhzyhk;. uhf;nfl;Lk; Vwf;Fiwa ,NjKiwapy;jhd; Nky;Nehf;fp 
,aq;FfpwJ. 

 
 
,e;jpa tpz;ntspj; jpl;lq;fs;  
 
 ,e;jpah tpLjiy mile;j gpd; rpy Mz; tpLjiyaile;j rpy 
Mz;LfspNyNa> ,e;jpahjhd; tpz;ntsp Ma;Tnray;ghLfisj; njhlq;fpw;W. 
,e;jpa tpz;ntspj; njhopy;El;gk; kw;Wk; mjd; gad;ghLfis Nkk;gLj;Jtjw;fhf 
1969 Mk; Mz;L ,e;jpa tpz;ntsp Ma;T epWtdk; njhlq;fg;gl;lJ. 
 

 
uhf;nfl; tpz;zpy; nrYj;jg;gLjy; 

 
njhiyj;njhlu;G kw;Wk; njhiy czu;T njhlu;ghd nraw;iff;Nfhs;fis 
cUthf;Ftjpy; ,e;jpah mjpf ftdk; nrYj;jp tUfpwJ. ,e;jpah jdJ Kjy; 
nraw;iff;Nfhshd Mupag;gl;lhit 1975 Mk; Mz;L tpz;zpy; nrYj;jpaJ. 
mjpypUe;J> tpz;ntspj; jpl;lq;fspy; ,e;jpah> tsu;e;j ehLfSf;F ,izahf 
gy;NtWrhjidfisg; Gupe;J tUfpwJ. 
 
 

cq;fSf;Fj;; njhpAkh 
 
     ,e;jpah Nrhtpaj; u~;ahTld; ,ize;J elj;jpa xU 
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tpz;ntsp Ma;Tj; jpl;lj;jpy; gQ;rhg; khepyj;ijr; Nru;e;j 
uhNf~; ~u;kh vd;w tpkhdp tpz;ntspf;Fr; nry;y Nju;T 
nra;ag; gl;lhu;. ,jd; %yk; 1984 Mk; Mz;L Vg;guy; ,uz;lhk; 
ehs; tpz;ntspf;Fr; nrd;w Kjy; ,e;jpau; vd;w ngUikiag; 
ngw;whu;. 

 
 
re;jpuahd; 1 
 
 re;jpuidg; gw;wpa Ma;Tfis Nkw;nfhs;tjw;fhf ekJ ehL 2008-k; Mz;L 
mf;Nlhgu; khjk; 22Mk; ehs; re;jpuahd;-1 vd;w tpz;fyj;ij> Me;jpu khepyk;> 
=`upNfhl;lhtpy; cs;s rjP~; jthd; tpz;ntsp ikaj;jpy; ,Ue;J PSLV 
uhf;nfl; %yk; tpz;zpy; nrYj;jpaJ. ,t;tpz;fykhdJ 2008 Mk; Mz;L etk;gu; 
8Mk; ehs; re;jpudpd; Rw;Wtl;lg;ghijapy; epiy epWj;jg;gl;;lJ.  
 
 ,J re;jpudpypUe;J 100 fp.kP njhiytpy; cs;s Rw;Wg;ghijapy; Rw;wp 
te;J> re;jpudpd; Ntjpapay;> fdpktpay; kw;Wk; Gtpapay; njhlu;ghd tptuq;fis 
Nrfupj;jJ. ,j;jpl;lkhdJ> ,e;jpa tpz;ntspj; jpl;lq;fSf;F Cf;fk; mspf;fTk;. 
re;jpuid Muha;tjw;W cupa njhopy;El;gj;ijr; Rakhf cUthf;fTk; cjtpaJ. 
re;jpuahd; -1 jpl;lkhdJ 312 ehl;fs; nray;gl;L> epu;zapf;fg;gl;l ,yf;Ffspy; 
Kf;fpa Nehf;fq;fis epiwT nra;jgpd;> 2009 Mk; Mz;L Mf];l; khjk 28Mk; 
ehs;> G+kpapy; cs;s; fl;Lg;ghl;L miwAld; ,Ue;j njhlu;ig ,oe;jJ. 
 

   
re;jpuahd; 1 

 
re;jpuahd;-1 jpl;lj;jpd; Nehf;fq;fs; 
 

• re;jpudpy; ePu; ,Ug;gjw;fhd rhj;jpaf; $Wfis fz;lwpjy; 
• re;jpudpy; cs;s jdpkq;fis fz;lwpjy; 
• re;jpudpy; `Pypak; 3 ,Ug;gij Muha;jy;.  
• re;jpudpd; Kg;gupkhd tiuglj;ij cUthf;Fjy; 
• #upaf; FLk;gj;jpd; gupzhk tsu;r;rpia Muha;jy; 

 
cq;fSf;F njupAkh 

 
     fyhk;rhl; vd;gJ 64 fpuhk; kl;LNk vilnfhz;l Nfhs; 
MFk;. ,J jkpofj;jpd; f&u; efUf;F mUfpy; cs;s gs;sgl;b 
vd;w rpw;W}upy; upghj; ~hUf; vd;Dk; 18 taJ gs;sp khztdpd; 
jiyikapy; cau;epiyg; gs;sp khztu;fshy; cUthf;fg;gl;lJ. 
,J 2017Mk; Mz;L [Pd; 22Mk; ehs; ehrh tpz;ntsp Ma;T 
ikak; %yk; tpz;zpy; nrYj;jg;gl;lJ. 
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mwptpay; mwpQiuj; njupe;J nfhs;Sq;fs; 

 
kapy;rhkp mz;zhJiu 
 
     kapy;rhkp mz;zhJiu NfhaKj;J}u; khtl;lk;> 
nghs;shr;rpf;F mUfpy; cs;s Nfhjthb vd;Wk; rpw;W}upy; 2.7.1958 
md;W gpwe;jhu;. ,tu; jd; ,sq;fiy nghwpapay; gl;lj;ij 
NfhaKj;J}u; muR njhopy;El;gf; fy;Y}upapy; ngw;whu;. 1982 Mk; 
Mz;Lk; gpv];[p njhopy;El;gf; fy;Y}upapy; KJfiyg; gl;lk; 
ngw;wJld;> mNj Mz;by; ,e;jpa tpz;ntsp Ma;T ikaj;jpy; 
Ma;thsuhfg; gzpNaw;whu;. gpwF> Nfhak;Gj;J}u;> mz;zh 
njhopy;El;gg; gy;fiyf;fofj;jpy; Kidtu; gl;lj;ijAk; ngw;whu;. 
,tu; nraw;iff;Nfhs; Jiwapy; Kd;dzp njhopy;El;g ty;Yeu; 
Mthu;. ,tu; re;jpuahd; -1> re;jpuahd; -2 kw;Wk; kq;fs;ahd; 
jpl;lq;fspy; jpl;l ,af;Feuhfg; gzpahw;wpAs;shu;. Fiwe;j 
nrytpy; re;jpuhaid tbtikj;jjpy; ,tuJ gq;F Fwpg;gplj;jf;fJ. 

 
re;jpuahd; -1 jpl;lj;jpd; rhjidfs; 
 

• re;jpudpd; kzw;gug;gpy; ePu; %yf;$Wfs; ,Ug;gij fz;lwpe;jJ. 
• re;jpud; Kw;fhyj;jpy; cUfpa epiyapy; ,Ue;jij cWjp nra;jJ 
• mnkupf;fhtpd; tpz;fyq;fs; mg;NghNyh-15 kw;Wk; mg;NghNy-11 Mfpait 

jiuapwq;fpa ,lq;fspd; glq;fis gjpT nra;jJ. 
• re;jpudpd; fdpk tsk; gw;wpa jfty;fs; cau;gFjpwd; nfhz;l 

epwkhiykhdp %yk; ngwg;gl;ld 
• x fjpu; glf;fUtpapd; %yk; re;jpudpdy; mYkpdpak;> kf;dPrpak; kw;Wk; 

rpypf;fhd; ,Ug;gJ fz;lwpag;gl;lJ.  
• re;jpuahd; -1 Gifg;glf;fUtp %yk; 75 ehl;fspy; vLf;fg;gl;l 40 

Mapuj;jpw;Fk; Nkw;gl;l glq;fs; G+kpf;F mDg;gg;gl;ld.  
• epytpd; cs;s NkLfs; kw;Wk; gs;sq;fisf; nfhz;l glq;fspypUe;J 

re;jpudpd; Nkw;gug;G fpz;zf; Fopfisf; nfhz;lJ vd fz;lwpag;gl;lJ. 
• re;jpuahd; -1 G+kpapd; KO tbtj;ijAk; Kjd; kjyhf gjpT nra;J 

mDg;gpaJ.  
• re;jpuahd; -1 epytpd; gug;gpy; kdpju;fSf;F ciwtplkhfg; gad;gLk; gy 

Fiffis fz;lwpe;jJ. 
 
kq;fs;ahd; (nrt;tha; thfdk;) 
 
 re;jpuahd;-1 ntw;wpfukhf tpz;zpy; nrYj;jg;gl;lijj; njhlu;e;J> ,e;jpa 
tpz;ntsp Ma;T epWtdk; nrt;tha;f; Nfhisr; Rw;wp tUtjw;fhf kdpjuw;w 
tpz;fyd; xd;iw mDg;gj; jpl;lkpl;lJ. 2013-Mk; Mz;L etk;gu; khjk; 5 Mk; 
ehs; PSLV uhf;nfl; cjtpAld;> Me;jpu khepyk; =`upNfhl;lh> tpz;ntsp Ma;T 
ikaj;jpypUe;J ,t;tpz;fyid tpz;zpy; nrYj;jpaJ. ,JNt ,e;jpahtpd; Kjy; 
Nfhs;fSf;F ,ilNaahd tpz;ntspj;jpl;lk; (Interplanerary Mission) MFk;. 
kq;fs;ahd; tpz;fyj;ij> tpz;zpy; ntYj;jpajd; %yk; nrt;tha; NfhSf;F 
tpz;fyk; mDg;Gk; ehd;fhtJ tpz;ntsp Ma;T epWtdk; vd;w ngUikia 
,e;jpa tpz;ntsp Ma;T epWtdk; ngw;wJ. 
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kq;fs;ahd; 

 
 kq;fs;ahd; tpz;fykhdJ> Rkhu; xU khjk; G+kpapd; tl;lg; ghijapy; 
gazk; nra;j gpd;> njhlu;r;rpahf mjd; epiy cau;j;jg;gl;L nrt;thapd; 
Rw;Wtl;lg; ghijf;F efu;j;jg;gl;lJ. kq;fs;ahd; tpz;fyk; MdJ 2014 Mk; 
Mz;L nrg;lk;gu; 24-Mk; ehs; nrt;tha;f; Nfhspd; Rw;Wtl;lg;ghijapy; epiy 
epWj;jg;gl;lJ. 
 
 kq;fs;ahd; tpz;fykhdJ> nrt;tha;f; Nfhspd; Rw;Wtl;lg; ghijapy;> %d;W 
Mz;LfSf;F Nkyhf gazpj;J> jpl;lkpl;lg;gb> jd; gzpia Nkw;nfhz;L 
tUfpwJ. ,e;jpa tpz;ntsp Ma;T epWtdkhd ISRO nrg;gk;gu; 2016 tiuapy;> 
kq;fs;ahdpy; ,Ue;J ngwg;gl;l jfty;fis ntspapl;Ls;sJ. 
 

NkYk; mwpe;J nfhs;f 
 
     #upadpypUe;J ehd;fhtjhf mike;Js;s Nfhs; nrt;tha; MFk;. 
,J #upaf; FLk;gj;jpy; cs;s ,uz;lhtJ rpwpa NfhshFk;. ,jd; rpte;j 
epwj;jpd; fhuzkhf ,J rptg;Gf; Nfhs; vd;W miof;fg;gLfpwJ 
,f;Nfhspd; Nkw;gug;gpy; cs;s ,Ug;G Mf;irL kw;Wk; mjd; 
tspkz;lyj;jpy; cs;s J}Rfs; mjw;F rptg;G epwj;ijj; jUfpd;wd. ,J 
jd; mr;rpy; 24 kzp 37 epkplq;fspy; jd;idj;jhNd Rw;wp tUfpwJ. 
NkYk;> 687 ehl;fSf;F xU Kiw #upaidAk; Rw;wp tUfpwJ. ,jd; 
Rw;Wf;fhyk; kw;Wk; fhyepiy Mfpait G+kpiaf; xj;jpUg;gjhy;> 
thdpayhsu;fs; nrt;tha;f; Nfhs; gw;wpa Ma;Tfspy; mjpf Mu;tk; fhl;b 
tUfpd;wdu;. vdNt mtu;fs; nrt;thapd; Nkw;gug;G> fhyepiy kw;Wk; 
Gtpapay; Fwpj;j Ma;Tfis Nkw;nfhs;tjw;fhf> gy;NtW kdpju; mw;w 
tpz;fyq;fis mDg;gp tUfpd;wdu;. 
 

            
 

 
m) kq;fs;ahd; jpl;lj;jpd; Nehf;fq;fs; 
 

• Nfhs;fSf;F ,ilNaahd tpz;ntspj; jpl;lj;jpw;F Njitahd 
njhopy;El;gj;ij cUthf;Fjy; 

• nrt;thapd; Nkw;gug;ig Muha;jy; 
• nrt;thapd; tsp kz;lyj;jpy; cs;s gFjpg;nghUs;fis mwpjy; 
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• vjpu;fhyj;jpy; nrt;tha;f; rhj;jpaf; $WfisAk; fle;j fhyq;fspy; 
capupdq;fs; ,Ue;jdth vd;gJ gw;wpa jfty;fisAk; mwpe;J  
nfhs;Sjy;  

 

 
kq;fs;ahd; mDg;gpa glq;fs; 

 

cq;fSf;Fj; njupAkh 

     ek; ,e;jpa ehL> nrt;tha;f; Nfhis mile;j Kjy; Mrpa ehL vd;w 
ngUikiaAk;> cyfpNyNa> ,r;rhjidia jd; Kjy; Kaw;rpapy; 
epfo;j;jpa ehL vd;w ngUikiaAk; cilaJ. 
 
     Nrhtpaj; tpz;ntsp Ma;T epWtdk;> ehrh> INuhg;gpa tpz;ntsp 
Kfik Mfpait nrt;tha;f;Nfhis mile;j gpw tpz;ntsp Ma;T 
epWtdq;fs; MFk;. 

 

re;jpuahd; -2 

 re;jpuahd; -1 I njhlu;e;J re;jpuahd; -2 vd;w njhlu; jpl;lj;ij ,e;jpa 
tpz;ntsp Ma;T epWtdk; 2019 Mk; Mz;L [Piy 22 Mk; ehs; nray;gLj;jpaJ. 
ISRO tpd; Ke;ija tpz;ntspj; jpl;lq;is tpl re;jpuahd; -2 mjpf rpf;fyhd 
jpl;lk; MFk;. ,J Rw;Wf;fyk; (Obiter)>jiuapwq;fp (Lander)> kw;Wk; cytp 
(Rover) Mfpa %d;iwAk; xUq;Nf nfhz;lJ. ,j;jpl;lkhdJ> ngUk;ghyhd 
Neuq;fspy; epoy;gbe;J fhzg;gLk;> epytpd; njd;gFjpia Ma;T nra;tij 
Nehf;fkhff; nfhz;lJ. 
 
Rw;Wf;fyk; (Orbiter) 
 
 ,J epytpid Rw;wp tuf; $baJ. NkYk;> fu;ehlf khepyj;jpy; igyhY 
vd;Dkplj;jpy; cs;s fl;Lg;ghl;L miwAlDk;> tpf;uk; vdg;gLk; 
jiuapwq;fpAlDk; jfty; gupkhw;wk; nra;Ak; jpwk; gilj;jJ. 
 
jiuapwq;fp (Lander) 
 
 ,e;jpa tpz;ntspj; jpl;lj;jpd; je;ij Dr. tpf;fuk; rhuhgha; mtu;fspd; 
epidthf ,jw;F tpf;uk; vd ntauplg;gl;Ls;sJ. 
 
cytp (Rover) 
 
 ,J gpuf;ahd; (gpuf;ahd; vd;gJ rk];fpUjr; nrhy;> ,jd; nghUs; mwpT) 
vd;Dk; ngau; nfhz;l> MS rf;fuq;fis cila NuhNghthfdk; (Robotic 
Vehicle) MFk;. re;jpuahd; -2 MdJ 2019Mk; Mz;L Mf];l; 20-Mk; ehs; 
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epytpd; tl;lg; ghijf;Fs; Eioe;jJ. jpl;lj;jpd; ,Wjp epiyapy;> 2019Mk; 
Mz;L nrg;lk;gu; 7 Mk; ehs;> epytpd; Nkw;gug;gpypUe;J Rkhu; 2.1 fp.kP 
njhiytpypUe;J NghJ> G+kpapy; cs;s fl;Lg;ghl;L miwAldhd njhlu;ig 
,oe;jJ. ,Ug;gpDk;> Rw;Wf;fykhdJ ntw;wpfukhf njhlu;e;J jd; gzpia 
nkw;nfhz;L tUfpwJ. 
 

 
     tpf;fuk; jiuapwq;fp 

 
cq;fs; mwptpay; mwpQiuj; njupe;Jf; nfhs;Sq;fs; 

 
     lhf;lu; ifyhrk; tbT rptd; ,e;jpa tpz;ntsp Ma;T 
epWtdj;jpd; jw;Nghija jiuty; Mthu;. ,tu; fd;dpahFkup 
khtl;lj;jpy; cs;s ruf;fy;tpis vd;Dk; rpw;W}upy; gpwe;jhu;. ,tu; 
thD}u;jpg; nghwpapay; ,sq;fiy gl;lj;ij> 1980 Mk; Mz;L nrd;id 
njhopy;El;g epWtdj;jpy; ngw;whu;. 1982 Mk; Mz;L jd; KJfiy 
nghwpapy; gl;lj;ij> ngq;f@Utpy; cs;s ,e;jpa mwptpay; 
epWtdj;jpy; ,Ue;j ngw;w gpd; ,e;jpa tpz;ntsp Ma;T epWtdj;jpy; 
gzpapy; Nru;e;jhu;. NkYk; ,tu;jd; Kidtu;gl;lj;ij> Kk;ig ,e;jpa 
njhopy;El;g epWtdj;jpy; 2006k; Mz;L ngw;whu;. fle;j 2018k; Mz;L 
[dtup 10 Mk; ehs; ,e;jpa tpz;ntsp Ma;T epWtdj;jpd; jiytuhf 
epakpf;fg;gl;lhu;. ,e;jpa tpz;ntspj; jpl;lq;fspy; gad;gLj;jg;gLk;> 
fpiuNahn[dpf; ,ae;jpu njhopy;El;g Nkk;ghl;bw;F ,tu; mspj;j 
rpwe;j gq;fspg;gpd; fhuzkhf uhf;nfl; kdpju; vd;W miof;fg;gLfpwhu;. 
xU tpz;ntsp jpl;lj;jpd; NghJ> xw;iw uhf;nfl;bd; %yk; 104 
nraw;if Nfhs;fis tpz;zpy; ntYj;jpaJ> ,tupd; jpwikf;F 
kpfr;rpwe;j vLj;Jf;fhl;L MFk;. 

 
NkYk; njupe;J nfhs;f 

 
     ,aw;ifapy; G+kpf;nfd cs;s xNu Jizf;Nfhs; re;jpud; 
MFk;. ,J G+kpapypUe;J Rkhu; 3>84>400 fp.kP njhiytpy; cs;sJ. 
,jd; tpl;lk; 3474 fp.kP. MFk;. re;jpudpy; tspkz;lyk; ,y;iy. 
re;jpud; jhkhf xspu;tJ ,y;iy. ,J #upadpypUe;J tUk; 
xspfjpu;fisNa vjpnuhspf;fpwJ. ,J jd;idj;jhNd Rw;wptu vLj;Jf; 
nfhs;Sk; NeuKk;> ,J G+kpiar; Rw;wptu vLj;Jf; nfhs;Sk; NeuKk; 
rkkhf ,Ug;gjhy; ehk; vg;NghJk; re;jpudpd; xU gFjpiaNa ghu;j;J 
tUfpNwhk;. 
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ehrh(NASA National Aeronautics and Space Administration) 
 
 ehrh vd;gJ mnkupf;fhtpd; th~pq;ld; efupy; cs;s Gfo;ngw;w tpz;ntsp 
Ma;T epWtdk; MFk;. ,J 1958 Mz;L mf;Nlhgu; Kjy; ehs; njhlq;fg;gl;lJ. 
jd; 10 ikaq;fs; %yk; ,J jd; gzpfis Nkw;nfhz;L tUfpwJ. gy;NtW 
ehLfs; $l;lhf ,ize;J tUfpwJ. gy;NtW Ma;Tg; gzpfis Nkw;nfhz;L 
tUk; gd;dhl;L tpz;ntsp epiyaj;jpw;F ehrh> ntr;tha;f; NfhSf;F cytpia 
mDg;gp cs;sJld; tpahod; Nfhspd; tspkz;lyj;ij Muha;e;js;sJ. rdp 
kw;Wk; Gjd; Nfhs;fisAk; Muha;e;Js;sJ.  
 
 jd; nku;Fup n[kpdp> mg;NghNyh Nghd;w jpl;lq;fs; %yk; ehrh 
tpz;ntspapy; gazpf;Fk; njhopy;El;gj;ijf; mwpe;J nfhz;lJ. #upa FLk;gj;jpy; 
cs;s midj;J Nfhs;fSf;Fk;> ehrh Nuhghl;bf; tpz;fyq;fis mDg;gp 
cs;sJ. ehrh mDg;gpa nraw;iff;Nfhs;fs; %yk;> G+kpia gw;wpf; fpilj;j 
Vuhskhd jfty;fshy;> G+kpapd; thdpiy mikg;igg; Gupe;Jnfhs;s Kbe;jJ. 
ehrhtpd; njhopy;El;gq;fs; Gif czu;tp Kjy; kUj;Jt Nrhjidfs; tiu 
md;whl tho;tpy; gad;gl;L tUfpd;wd. 
 
mg;NghNyh tpz;ntspj; jpl;lq;fs; 
 
 mg;NghNyh tpz;ntsp jpl;lq;fs; ehrhtpd; kpfg; Gfo;ngw;w jpl;lq;fs; 
MFk;. ,tw;wpd; %yk;> mnkupf;f tpz;ntsp tPuu;fs; epytpy; jiuapwq;fpdu;. ,J 
xl;Lnkhj;jkhf 17 jpl;lq;fisf; nfhz;lJ. ,jpy; mg;NghNyh -8 kw;Wk; 
mg;NghNyh -11 Mfpait Fwpg;gplj;jFe;jit. mg;NghNyh -8  vd;gJ 
Kjd;Kjypy; kdpju;fis epyTf;F mDg;gpa jpl;lkhFk;. ,jpy;> tpz;fyk; 
epyitr; Rw;wpa gpd; kPz;Lk; G+kpf;F te;jile;jJ. mg;NghNyh -11 jpl;lkhdJ 
Kjd; Kjypy; kdpjid epytpy; jiuapwq;f nra;j jpl;lk; MFk;. mg;NghNyh -11 
tpz;fykhdJ> 1969 Mk; Mz;L [Piy 20-Mk; ehs; epytpy; jiuapwq;fpaJ. 
mjpy; gazpj;j ePy; Mk;];l;uhq; Kjd; Kjypy; epytpd; Nkw;gu;gpy; fhyb 
itj;jhu;.  
 

     
      ehrhtpd; mg;NghNyh jpl;lq;fs; 
 

cq;fSf;Fj; njupAkh 
      
     re;jpudpy; jiuapwq;fpa mg;NghNyh- 11 tpz;fyj;jpy; gazpj;j ePy;Mk;];l;uhq;> 
G~;My;bupd; kw;Wk; ikf;fy;fhypd;]; FOtpdu;. 
 
 
ISRO cld; ehrhtpd; gzpfs; 
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 ehrh> ISRO cld; ,ize;J NISAR (NASA-ISRO Synthetic Aperture 
Radar) vDk; nraw;iff; Nfhis tpz;zpy; nrYj;jTk;> nrt;thaf; Nfhis 
MuhAk; jpl;lq;fspy; ,ize;J gzpahw;wTk; xg;ge;jk; nra;Js;sJ. 
 
ehrhtpy; ,e;jpau;fspd; gzp 
 
 mnkupf;fhtpy; trpf;Fk; ,e;jpau;fs; gyu; ehrhtpy; gzpGupe;Js;sdu; 
mtu;fs; ehrhtpw;F Fwpg;gplj;jf;f gq;fspg;ig nra;Js;sdu;. 
 
fy;gdh rht;yh 
 
 fy;gdh rht;yh gQ;rhg; khepyj;jpYs;s fu;dhy; vd;w Cupy; 1962 Mk; 
Mz;L khu;r; khjk; 17 Mk; ehs; gpwe;;jhu;. ,tu; 1988 Mk; Mz;L ehrhtpy; 
,ize;jhu;. 1997 Mk; mz;L nfhyk;gpah tpz;ntsp jpl;lj;jpy; gzpGupa Nju;T 
nra;ag;gl;lhu;. ,jd; %yk; tpz;ntspf;Fr; nrd;W Kjy; ,e;jpa tpz;ntsp 
tPuhq;fid vd;w Gfo; ngw;whu;. Mtu; jd; ,uz;lhtJ nfhyk;gpah tpz;ntspg; 
gazj;jpd; NghJ Vw;gl;l tpgj;jpy; capupoe;jhu;. 
 

cq;fSf;Fj; njupAkh 
 
     fy;gdh rht;yh tpz;ntspapy;> G+kpapd; 252 Rw;W 
tl;lg;ghijfspy; 10.4 kpy;ypad; iky;fs; gazk; nra;Js;shu;. 
NkYk; 372 kzpNeuj;jpw;Fk; Nkyhf tpz;ntspapy; 
jq;fpapUe;Js;shu;. 

 
Rdpjh tpy;ypak;]; 
 
 ,tu; 1965 Mk; Mz;L nrg;lk;gu; khjk; 19 Mk; ehs; mnkupf;fhtpy; 
gpwe;jhu; 1998k; Mz;L Mf];l; khjk; tpz;ntsp tPuuhf jd; gzpia 
njhlq;fpdhu; ,tu; gd;dhl;L tpz;ntsp epiyaj;jpw;F ,uz;L Kiw gazk; 
Nkw;nfhz;Ls;shu; tpz;ntspapy; ePz;l J}uk; ele;j ngz; vd;w rhjidia 2012 
Mk; Mz;L gilj;jhu; nkhj;jk; 50 kzp Neuk; 40 epkplk; 7 tpz;ntsp gazq;fs; 
NkYk; mLj;j jpl;lkhd nrt;tha;f;F kdpju;fis mDg;Gk; jpl;lj;jpy; jpl;lf; 
FOtpy; ,lk;ngw;Ws;shu;. 
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9 k; tFg;G 
mwptpay; 

myF -9. mz;lk; 
  
 
mz;lj;jpd; fl;LWg;Gfs;: 
 
• Nfhbf;fzf;fhdtpz;kPd;fiscsslf;fpa>xsptPf;$batpz;kPd; jpus;fNsmz;lj;jpd; 

mbg;gilf; $WfshFk;. Gtp>Nfhs;fs;>tpz;kPd;fs;>thd;ntspkw;Wk; tpz;kPd; jpws;fs; 
Mfpamidj;ijAk; cs;slf;fpamikg;Ngmz;lk; MFk;. ,jpy; gUg;nghUs;fs;>Mw;wy; 
kw;Wk; fhyk; cs;spl;lmidj;Jk; mlq;Fk;l. ,e;jmz;lk; 
vt;tsTnghpaJvd;WvtUf;FNknjhpahJ. mJvy;iyaw;wjhf ,Uf;fyhk;.  

 
• gUg;nghUs;fs;>Mw;wy; kw;Wk; fhyk; cs;spl;lmidj;Jk; mlq;Fk;. ,e;jmz;lk; 

vt;tsTngupaJvd;WvtUf;FNknjupahJ. mJvy;iyaw;wjhf ,Uf;fyhk;. jq;fshy; 
ghu;f;fKbe;jijitj;Jmz;lj;jpd; msitmwptpayhsh;fs; fzpf;fpd;wdh;. ,jw;Fghu;f;f 
$bamz;lk; 93 gpy;ypad; xspMz;Lfs; msTnfhz;lJ (1 xspMz;L ®9.4607ù1012 

fpkP>xUMz;Lfhyj;jpy; xspnry;Yk; njhiyT). 
 
• mz;lj;ijg; gw;wpMu;tj;ijj; 

J}z;lf;$baJvd;dntd;why;>mJjw;NghJtpuptile;Jnfhz;bUf;fpwJvd;gNjmz;lkhdJNkY
k; NkYk; ngupjhfpf; nfhz;NltUfpd;wJ. mJkl;Lky;y>mz;lj;jpd; 
vy;iykpfNtfkhftpuptile;Jnfhz;Nl ,Uf;fpwJ. ,Ug;gpDk;>mz;lj;jpd; 
ngUk;gFjpntw;wp;lkhfNtcs;sJ. mz;lj;jpYs;smidj;JmZf;fisAk; xd;WNru;j;jhy; 
jw;NghJs;smz;lj;jpy; ntWk; ehd;FrjtPjk; kl;LNktUk;. mz;lj;jpd; ngUk;gFjp 
,Uz;lnghUs; (dark matter) kw;Wk; ,Uz;lMw;wyhfNt( dark energy) cs;sJ. 

 
mz;lj;jpd; taJ (tho;ehs;) 

 
• xUkhngUk; ntbg;gpypUe;Jjhd; mz;lk; Njhd;wpaJvd;Wmwptpayhu;fs; fUJfpd;wdu;. 

,f;nfhs;ifapd;gb>mz;lj;jpYs;smidj;Jg; nghUs;fSk; mjpfmlu;j;jpnfhz;l xu; 
gUg;nghUspy; nrwpe;jpUe;jd. Vwj;jho 13.7 gpy;ypad; Mz;LfSf;FKd;dhy; 
xUngUntbg;GVw;gl;Ltpz;kPd; jpus;fspd; tbtpy; midj;Jg; nghUs;fSk; midj;Jj; 
jpirfspYk; ntbj;Jr; rpjwpd. mz;lj;jpYs;smidj;Jg; nghUs;fSk; ngUntbg;gpd; 
NghJNjhd;wpa>mbg;gilr; jdpkq;fshdi`l;u[d; kw;Wk; P̀ypak; Mfpatw;why; 
Mditehk; Rthrpf;Fk; Mf;rp[d;> ek; clypy; cs;sfhu;gd;>fhy;rpak; kw;Wk; 
,Uk;G>fzpdpr; rpy;Yfspy; (chips) gad;gLk; rpypf;fhd; cs;spl;l Vida jdpkq;fs; 
midj;JNktpz;kPd;fspd; cs;slf;fj;jpy; cs;sd. tpz;kPd;fs; midj;ijAk; xd;whf 
,izf;Fk; <h;g;Gtpirjhd; ,j;jdpkq;fs; midj;JAk; mtw;wpDs;Ns<u;j;Jitj;Js;sJ. 
,e;jtpz;kPd;fs; ntbj;Jr; rpjWk; NghJ>mtw;wpDs;Ns ,Uf;Fk; jdpkq;fs; 
ntspaplg;gLfpd;wd.  

 
tpz;kPd; jpus;fs; 
 
• ngUntbg;Gepfo;e;jclNdNa<u;g;Gtpirapdhy; thANkfq;fs; ahTk; <u;f;fg;gl;Ltpz;kPd; 

jpus;fspd; fl;LWg;GfiscUthf;fpd. tpz;kPd; jpus;fs; fl;LWg;GfiscUthf;fpd. tpz;kPd; 
jpus; vd;gJthA> J}R>Nfhbf;fzf;fhdtpz;kPd;fs; kw;Wk; #upa kz;lyq;fs; 
Mfpatw;iwcs;slf;fpajpuz;lnjhUmikg;GMFk;. ,e;jghu;f;ff;$bamz;lj;jpy; Rkhu; E}W 
gpy;ypad; (1011) tpz;kPd; jpus;fs; cs;sdvd;Wmwptpayhsu;fs; fUJfpd;wdu;. tpz;kPd; 
jpus;fs; midj;Jk; gytbtq;fspy; cs;sd. mtw;wpd; tbtj;ijg; nghWj;Jmit RUs; 
jpus;>ePs;tl;lj; jpus; kw;Wk; tbtkw;wjpus; vdtifg;gLj;jg;gLfpd;wd. tpz;kPd;jpus;fs; 
jdpahfNth> ,ul;ilahfNt>njhFjpahfNth (cluster) ngUe;njhFjpahfNth (supercluster) 
fhzg;gLfpd;wd. njhFjpahfTs;sjpus;fs; xd;Nwhnlhd;Wnray;tpidGuptJld; 
rpyNtisfspy; ,izaTk; nra;fpd;wd. 
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• #upad; kw;Wk; #upa kz;lyj;jpYs;sNfhs;fs; midj;Jk; ghy;ntsptPjptpz;kPd; jpuspy; 
cs;sd. ghy;ntsptPjpiaj; jtpugytpz;kPd; jpus;fs; cs;sd. ekf;FmUfpy; 
cs;smLj;jtpz;kPd; jpuspd; ngau; mz;bNuhkPlhtpz;kPd; jpus;. ghy;ntsptPjptpz;kPd; jpus; 
Rus; tbitf; nfhz;lJ. Thdpy; xUghy;tz;zg; gl;ilNghd;Wfhzg;gLtjhy; 
mJghy;ntsptPjpvdg; ngau; ngw;wJ. mjpy; Rkhu; 1>00 gpy;ypad; tpz;kPd;fs; cs;sd. 
NkYk; mjd; tpl;lk; 1>00>000 xspMz;Lfs; MFk;. Mjd; ikaj;jpypUe;JRkhu; 25>000 
xspMz;Lfs; njhiytpy; ek; #upa kz;lyk; cs;sJ. G+kp #upaidr; Rw;wptUtijg; 
Nghy>ekJtpz;kPd; jpuspd; ikaj;ijr; Rw;wptu #upad; 250 kpy;ypad; Mz;Lfs; vLj;Jf; 
nfhs;fpwJ. 

 
ekf;FmUfhikapy; cs;smz;bNuhkPlhtpz;ntspj; jpuspd; njhiyT 2.5 kpy;ypad; 
xspMz;Lfs; MFk;. G+kp ,aq;Fk; Ntfj;jpy; (mjhtJ 30 fpkP/tp) ehk; nrd;why;$l mijr; 
nrd;wila 25 gpy;ypad; Mz;Lfs; Njitg;gLk;. 
 
tPz;kPd;fs; 
 
•  tpz;kPd; jpus;fspd; mbg;gilf;fl;LWg;Gfs; tpz;kPd;fshFk;. ngUntbg;gpy; tpz;kPd; 

jpus;fs; cUthdNghNjmitAk; Njhd;wpd. ntg;gk;>xsp>GwCjhf; fjpu;fs;>X-fjpu;fs; 
cs;spl;lgyfjpu;tPr;Rfistpz;kPd;fs; cUthf;Ffpd;wd. mitthAkw;Wk; gpsh];kh (mjpf 
#Nlw;wg;gl;l gUg;nghUs; epiy) Mfpatw;iwmjpfkhfcs;slf;fpaitMFk;. tpz;kPd;fs; 
midj;Jk; i`l;u[d; thAthy; epuk;gpAs;sd. ,e;ji`l;u[d; mZf;fs; ahTk; ,ize;J 
`Pypak; mZf;fs; cUthFk; NghJkpfmjpfmstpy; ntg;gk; ntspahfpd;wJ. xU ,Uz;l 
,utpy; Rkhu; 3>000 tpz;kPd;fisekJfz;fs; %yk; ek;khy; fhzKbAk;. 
nkhj;jkhfvt;tsTtpz;kPd;fs; tpz;ntspapy; cs;sdvd;gJekf;Fj; njupahJ. 
ekJmz;lj;jpy; 100 gpy;ypad; tpz;kPd; jpus;fs; cs;sd: xt;nthd;wpYk; 100 gpy;ypad; 
tpz;kPd;fSf;Fk; mjpfkhdtpz;kPd;fs; ,Uf;fyhk;. 

 
• tpz;kPd;fs; jdpahf ,Ug;gJNghy; Njhd;wpdhYk;>ngUk;ghYk; mit 

,ize;Njfhzg;gLfpd;wd.xUtpz;kPd; ve;jstpw;Fntspf;fkhfj; 
njupfpwJvd;gJfhzg;gLfpd;wd. xUtpz;kPd; ve;jstpw;Fntspr;rkhfj; 
njhpfpwJvd;gJmtw;wpd; nrwpitAk;>G+kpapypUe;Jmtw;wpd; njhiyitAk; nghWj;Njcs;sJ. 
ntg;gepiyiag; nghWj;Jk;>tpz;kPd;fs; ntt;NtWtz;zq;fspy; Njhd;wyhk;. 
ntg;gkhdtpz;kPd;fs; ntz;ikahfNthmy;yJePykhfNthNjhd;Wk; mstpYk; tpz;kPd;fs; 
NtWgLfpd;wd.  

 
• xUrpytpz;kPd;fs; FOf;fshf ,ize;JxUmikg;gpidtpz;ntspapy; Vw;gLj;Jfpd;wd. 

mit>xUtpyq;fpidNah>flTisNahmy;yJvjhtJxUnghUisNahFwpf;fyhk;. 
,g;gbg;gl;ltpz;kPd;fspd; FOf;fs; el;rj;jpuf; $l;lq;fs; (Constellations) vdg;gLfpd;wd. 
gy;NtWehLfspYs;skf;fs; gy;NtWtbtKs;sel;rj;jpuf; $l;lq;fismilahsk; 
fz;lwpe;Js;sdh;. mt;thWVw;Wf; nfhs;sg;gl;lel;rj;jpuf; $l;lq;fs; 88 cs;sd. 
Ml;Lf;flh>kpJdk;>rpq;fk;> #hpad;>Njs; kw;Wk; 
NfrpNahgpahNghd;witxUrpyel;rj;jpuf;$l;ltbtq;fshFk;.  

 
#hpa kz;lyk;: 
 
• #hpad; kw;Wk; mijr; Rw;wptUk; thd; nghUs;fs; midj;Jk; Nrh;e;jNj #hpa 

kz;lykhFk;. mjpy; Nfhs;fs;> thy; tpz;kPd;fs;>rpWNfhs;fs; kw;Wk; tpz;fw;fs; 
cs;spl;lgynghUs;fs; mlq;Fk;. #hpaDf;Fk; mg;nghUs;fSf;Fk; 
,ilNacs;s<h;g;Gtpirapdhy; mit #hpaidr; Rw;wptUfpd;wd.  

 
#hpad;: 
 
• #hpad; xUeLj;jumsTilatpz;kPd;. mJkpfmjpfntg;gKs;s>Rod;Wnfhz;bUf;ff; 

$bathAg; ge;JMFk;. mjd; Kf;fhy; gFjpi`bu[d; thAthYk;>fhy; gFjp P̀ypak; 
thAthYk; epuk;gpAs;sJ. mJG+kpiatplkpy;ypad; klq;FnghpaJ. mjpfmOj;jj;jpy; 
i`bu[d; mZf;fs; ,ize;J `Pypak; mZf;fshfkhWfpd;wd. mZf;fU 
,izTvdmiof;fg;gLk; ,e;jepfo;tpdhy;>ngUksTMw;wy; xspkw;Wk; ntg;gtbtpy; 
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cUthfpd;wJ. ,e;jMw;wypdhy; #hpad; xsph;fpd;wJNkYk; ntg;gj;ijmspf;fpd;wJ. #hpa 
kz;lyj;jpd; ikaj;jpy; #hpad; mike;Js;sJ. mjd; typikahd<h;g;Gg; Gyj;jpdhy; gpw 
#hpa nghUs;fs;>Nfhs;fs;>rpWNfhs;fs;> thy; tpz;kPd;fs;>tpz;fw;fs; kw;Wk; 
gpwrpijTw;wnghUs;fs; ahTk; #hpaidr; Rw;wptUfpd;wd. Vwj;jho 4.6 gpy;ypad; 
Mz;LfSf;FNkyhf ,J ,Ue;JtUfpd;wJ.  

 
#hpad; Njhd;wpatpjk;:  
 
• ngUntbg;gpd; NghJ>ntg;gkhdi`l;u[d; thAf;fs; 

Fsph;tile;Jkpfg;nghpaNkfq;fiscUthf;fpd. gpd;dh; mitNkYk; mlh;TkpFe;Jtpz;kPd; 
jpus;fiscUthf;fpd. mjpy; kPjkpUe;ji`l;u[d; thAf;fs; 
mq;Fkpq;Fkhfkpje;Jnfhz;bUe;jepiyapy;>fhyg;Nghf;fpy; i`bu[d; thAf;fspd; 
mlh;TkpFe;J #hpad; kw;Wk; #hpa kz;lykhdJcUthff; fhuzkhdJ. 
ehsiltpy;>mitnkJthfr; Rw;wf;$bajd;ikiamile;jd. i`l;u[d;> `Pypak; thAf;fs; 
kw;Wk; J}Rfs; nfhz;ljpul;rpiamitcs;slf;fp ,Ue;jd. <h;g;gpd; 
fhuzkhf>mitmOj;jkile;J ,Ufpd. #hpadpd; Ntfk; mjpfhpj;jNghJmjd; 
Nkw;gug;Gjl;ilahfp. tl;Lg; Nghd;WkhwpaJ.  

 
Nfhs;fs;  
 
• eph;zapf;fg;gl;ltisthdRw;Wg; ghijapy; Nfhs;fs; #hpaidr; Rw;wptUfpd;wd. ,J ePs; 

tl;ltbtpy; cs;sJ. #hpaid xUKiwRw;wptUtjw;FNfhs;fs; vLj;Jf; nfhs;Sk; fhyk; 
Rw;Wf;fhyk; vdg;gLk;. #hpaidr; Rw;wptUk; mNjNtisapy; gk;guj;ijg; Nghy; 
NfhshdJjd;idj; jhNdAk; Rw;wptUfpwJ. jd;idj; jhNdxUKiwRoy;tjw;FxUNfhs; 
vLj;Jf;nfhs;Sk; fhyk; Row;rpf;fhyk; vdg;gLk;. G+kpapd; Row;rpf;fhyk; 23 kzp 56 
epkplq;fs; MFk;. vdNt>G+kpapy; xUehs; vd;gJ 24 kzpMFk;. ml;ltizxt;nthUNfhspd; 
Row;rpf;fhyKk; nfhLf;fg;gl;Ls;sJ.  

   
Nfhs; xUehspd; msT 

Gjd; 58.65. ehs;fs; 
nts;sp 243 ehs;fs; 
G+kp 23.93 kzp 
nrt;tha; 24.62 kzp 
tpahod; 9.92 kzp 
rdp 10.23 kzp 
ANud]; 17 kzp 
neg;bA+d; 18 kzp 

 
• #hpa kz;lyj;jpYs;s Nfhs;fs; ahTk; ntt;NtW ,ilntspfspy; fhzg;gLfpd;wd. Kjy; 

ehd;F Nfhs;fs; xd;Wf;nfhd;W neUf;fkhfTk; #hpaDf;F mUfhikapYk; cs;sd. 
mitcl;Gw #hpakz;lyj;ij mikf;fpd;wd. ntspg;Gw #hpakz;lj;jpYs;s Nfhs;fs; 
#hpaDf;F ntFnjhiytpy; ,ilntsptpl;Lfhzg;gLfpd;wd. vdNtrdpNfhspw;Fk;>ANud]; 
Nfhspw;Fk; ,ilNacs;snjhiyTG+kpf;Fk; nrt;tha; Nfhspw;Fk; 
,ilNacs;snjhiyittplgyklq;F (20 klq;F) mjpfkhfcs;sJ.  

 
• cl;Gw #hpakz;lyj;jpy; fhzg;gLk; ehd;FNfhs;fshdGjd;>nts;sp>G+kpkw;Wk; nrt;tha; 

Mfpaitcl;GwNfhs;fs; vd;Wmiof;fg;gLfpd;wd. mtw;wpd; 
Gwg;gug;Gjpz;kg;ghiwNkNyhl;bdhy; mike;Js;sjhy;>mitepyk;rhh; Nfhs;fs; 
my;yJghiwf;Nfhs;fs; vdmiof;fg;gLfpd;wd. mtw;wpd; cl;gFjp>Gwg;gug;Gkw;Wk; 
tspkz;lyk; MfpaitxNuKiwapy; xNutbtpy; cUthdit. NkYk;>mitxj;jmikg;gpy; 
cs;sd. ek; G+kpia ,tw;wpw;fhdkhjphpahff; nfhs;syhk;.  

 
• ntspg;Gw #hpa kz;lyj;jpy; xg;gPl;lstpy; #hpaid nkJthfRw;wptUk; 

Nfhs;fshdtpahod;>rdp>ANud]; kw;Wk; neg;bA+d; Mfpaitntspg;Gwf; Nfhs;fs; 
vdmiof;fg;gLfpd;wd. miti`l;u[d;> P̀ypak; cs;spl;lgpwthAf;fshy; 
epuk;gpamlh;TkpFtspkz;lyj;ijf; nfhz;Ls;sd. mitthAg; ngUq;Nfhs;fs; vd;Wk;>thAf; 
Nfhs;fs; vd;Wk; miof;fg;gLfpd;wd. ,e;jehd;Fntspg;Gwf; Nfhs;fSf;Fk; tisaq;fs; 
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cs;sd. Mdhy; ehd;Fcl;Gwf; Nfhs;fSf;Ftisaq;fs; ,y;iy. ,e;jtisaq;fs; 
gdpahy; %lg;gl;lghiwj; Jfs;fisf; nfhz;Ls;sd. ehk; ,g;NghJxt;nthUNfhisg; 
gw;wpAk; ghh;f;fyhk;.  

 
• Gjd;: #hpaDf;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; ghh;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 ,aYk;.  

 
• nts;sp:fpl;lj;jl;lG+kpapd; msitnahj;jxUrpwg;Gf;Nfhs; nts;sp. ek; #hpakz;lyj;jpy; 

fhzg;gLk; Nfhs;fspNyNamjpfntg;gepiynfhz;lJnts;spMFk;. epytpw;Fg; gpwF>thdj;jpy; 
njhpAk; kpfg;gpufhrkhdthd;nghUs; ,JNt>kw;wNfhs;fisg; Nghy; my;yhky;> ,J vjph;j; 
jpirapy; Roy;tjhy;> ,q;F #hpad; Nkw;NfNjhd;wpfpof;NfkiwfpwJ. nts;spiaehk;ntWk; 
fz;zhy; vspjpy; fhzyhk;. mJfpof;Fmy;yJNkw;Fj; jpirapy; fPo;thdj;jpy; njhpAk;.  

 
• G+kp: #hpa kz;lyj;jpYs;s  Nfhs;fspNyNa ehk; thOk; G+kpapy; kl;Lk;jhd; caph;thoj; 

jFjpahd #oy; cs;sJ. #hpadpypUe;J rhpahd njhiytpy; mJ cs;sjhy;> rhpahd 
ntg;gepiy> ePh; Mjhuk;> rhpahd tspkz;lyk; kw;Wk; XNrhd; glyk; Mfpatw;iw G+kp 
nfhz;Ls;sJ. ,itaidj;Jk; cs;sjhy;jhd;> G+kpapy; caph;fs; njhlh;e;J tho;tnjd;gJ 
rhj;jpakhfpd;wJ. G+kpapd; kPJs;sePH; kw;Wk; epyg; gFjpfspd; 
kPJxspvjpnuhspg;gjdhy;>tpz;zpypUe;Jghh;f;Fk; NghJG+kpePyk; fye;jgr;irepwj;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;nghpaJ ,JNt (Gtpia tpl 11 klq;F nghpaJ> 318 klq;F vil nfhz;lJ) ,jw;F 3 
tisaq;fSk; 65 epyTfSk; cs;sd. ,jd; epythd fhdpkPL vd;w epyTjhd; #hpa 
kz;lyj;jpNyNa kpfg;nghpa epythFk;. 

 
• rdp: tisaq;fSf;Fg; ngah;NghdrdpNfhs;>kQ;rs; epwj;jpy; fhzg;gLfpd;wJ. ntspg;Gw 

$upakz;lyj;jpy; fhzg;gLk; ,f;NfhshdJtpahoDf;FmLj;J ,uz;lhtJngUk; 
thAf;NfhshFk;. Fiwe;jgl;rk; rdpapy; 60 epyTfs; cs;sd. ill;ld; vd;wepyNtmjpy; 
ngupaJ. MFk;. ek; #upa kz;lyj;jpy; Nkfq;fSld; $baxNuepyT ,JthFk;. rdpapd; 
mlu;j;jpkpfTk; Fiwthfcs;sjhy; (Gtpiatpl 30 klq;FFiwT) ,e;jNfhs; fdkw;wJ. 

 
• ANud];:ANud]; xUFspu;kpFthAg; ngUq;NfhshFk;. ngupanjhiyNehf;fpapd; %ykhfNt 

,ijf; fhz,aYk;. ,JkpfTk; rha;e;j Roy; mr;irf; nfhz;Ls;sJ. mjdhy; 
,JcUz;NlhLtJNghy; njupfpd;wJ. ,jd; mrhjhuzrha;tpd; fhuzkhf 
,q;FNfhilfhyKk;>Fspu; fhyKk; kpfePz;L ,Uf;Fk;. xt;nthd;Wk; 42 Mz;Lfshfcs;sd. 

 
• neg;bAd;:,f;NfhshdJgr;irepwtpz; kPd; Nghd;Wfhl;rpaspf;Fk;. 

#hpadpypUe;Jvl;lhtjhfcs;s ,e;jf; Nfhs; kpfTk; fhw;WtPrf;$baNfhshFk;. 248 
Mz;LfSf;FxUKiwGSl;Nlh ,jd; Rw;Wg;ghijiaf; flf;fpwJ. ,e;jepiy 20 
Mz;LfSf;Fj; njhlu;fpwJ. ,jw;F 13 epyTfs; cs;sd. mjpy; biul;lhd; 
vd;wepyNtngupajhFk; #upa kz;lyj;jpy; Nfhspd; Row;rpf;Fvjpu;j;jpirapy; Rw;Wk; 
xNuepyTbiul;lhd; MFk;.  

 
#upa kz;lyj;jpYs;sgpwnghUs;fs; 
 
• vl;LNfhs;fisj;jjtpuNtWrpynghUs;fSk; #upaidr; Rw;wptUfpd;wd. mitAk; 

#upakz;lyj;ijr; Nru;e;jitfNsMFk;. 
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rpWNfhs;fs; (Asteroids):   nrt;thapd; Rw;Wg;ghijf;Fk; tpahodpd; Rw;Wg;ghijf;Fk; 
,ilNaxUngupa  ,ilntspcs;sJ. ,e;j ,ilntspapy;>Nfhs;fs; 
Njhd;wpaNghJcUthdyl;rf;fzf;fhdghiwj;Jz;Lfs; (xUgl;ilNghd;Wfhl;rpaspf;Fk;) 
Rw;wptUfpd;wd. 

 
• ,itNarpWNfhs;fs; vdg;gLfpd;wd. mj;ijfaNfhs;fspNynru]; 

vd;gNjkpfg;nguparpWNfhshFk;. ,jd; tpl;lk; 346 fpkPMFk;. Rkhu; 50 kpypypad; 
Mz;LfSf;FnfhUKiw ek; G+kpapd; kPJrpWNfhs; tPo;tJz;L: mJ 10fpkP mfyk; 
nfhz;ljhf ,Uf;Fk;. ,tw;iwAk; ngupanjhiyNehf;fpahy; k;LNkfhzKbAk;. 

thy; tpz;kPd;fs; (comets):  

• mjpePs;tl;lg;ghijapy; ek; #upaidr; Rw;wptUk; J}R kw;Wk; 
gdpepiwe;jnghUs;fNsthy;tpz;kPd;fs; vdg;gLk;. ,tw;wpd; Rw;Wf;fhyk; mjpfk; MFk;. 
,it #upaid neUq;Fk; NghJ>Mtpahfp>jiykw;Wk; thy; MfpaitcUthfpd;wd. 
xUrpyngupa thy; tpz;kPd;fSf;F 160 kpy;ypad; (16 Nfhb) fpkPePsKs;s thy; cs;sJ. 
,JGtpf;Fk; $upaDf;Fk; ,ilg;gl;lnjhiytpy;tplmjpfkhFk;. gythy;tpz;kPd;fs; 
Fwpg;gpl;lfhy ,ilntspapy; kPz;Lk; Njhd;WgitMFk;. mjpy; Xd;Wjhd; 
`hypthy;tpz;kPd;. ,J 76 Mz;LfSf;FxUKiwkPz;Lk; njupAk;. filrpahf 1986-y; 
,Jghu;f;fg;gl;lJ. vdNt ,JkPz;Lk; 2062-y; njupAk;. 

 
• tpz;fw;fs; kw;Wk; tpz; tPo;;fw;fs; (meteors and Meteorites): #upakz;lyk; KOtJk; 

gutyhfrpjwpf;fp;lf;Fk; rpWghiwj;Jz;LfNstpz;fw;fs; vdg;gLfpd;wd. kpfmjpfNtfj;Jld; 
gazpf;Fk; ,it Gtpapd; tspkz;lyj;ijneUq;Fk; NghJ>mjd; <u;g;Gtpirahy; 
ftug;gLfpd;wd. tUk; topapy;>tspkz;lycuha;tpdhy; cUthFk; ntg;gj;jpd; fhuzkhf 
,it ngUk;ghYk; vupe;JtpLfpd;wd. mittpz;fw;fs; vdg;gLk;. Mdhy; 
xUrpyngupamstpyhdtpz;fw;fs; KOtJkhfvupahky; fw;fshfG+kpapy; kPz;Lk; 
tPo;tJz;Lmittpz; tPo;tJz;Lmittpz; tPo;fw;fs; vdg;gLfpd;wd. 

 
Jizf;Nfhs;fs;: 
 
• xURw;Wg;ghijapy; #upakz;lyj;jpYs;s Nfhs;fisr; Jizf;Nfhs; vd;wiof;fg;gLfpd;wJ. 

kdpjdhy; cUthf;fg;gl;lJizf;NfhspypUe;JNtWgLj;Jtjw;fhf> ,aw;ifj; 
Jizf;Nfhshdepytpd; (re;jpud;) kPJgLk; xspahdJvjpnuhspf;fg;gLtjhy;>mijek;khy; 
ghu;f;fKbfpwJ. <u;g;Gtpirapd; fhuzkhf> ,it Nfhs;fisr; Rw;wptUfpd;wd. 
#upakz;lj;jpYs;s Nfhs;fSs; Gjd; kw;Wk; nts;spNfhs;fisj; jtpukw;wmidj;jpw;Fk; 
epyTfs; cs;sd.  

 
fh];kpf; Mz;L 
 
nehbf;F 250 fp.kP (kzpf;F 9 ,yl;rk; fp.kP) Ntfj;jpy; ghy;ntsptpjPiar; 
Rw;wptuG+kpvLj;Jf;nfhs;Sk; fhyk; fh];kpf; Mz;Lvdg;gLk;.,J 225 kpy;ypad; 
GtpMz;LfSf;Frkk;. 

 
Rw;wpaf;fj; jpirNtfk; 
 
• ,aw;ifj; Jizf; Nfhs;fs; Nfhs;fisr; Rw;wptUtijg;gw;wpehk; Kd;dh; mwpe;Njhk;. 

Nfhspw;Fk; Jizf;Nfhspw;Fk; ,ilNa<u;g;Gtpirnray;gLfpwJ. jw;fhyj;jpy; 
gynraw;iff;Nfhs;fs; G+kpapd; Rw;Wtl;lg;ghijapy; nrYj;jg;gLfpd;wd. 1956- y; 
nrYj;jg;gl;;l ];Gl;dpf; 
vd;wnraw;iff;NfhNsKjd;KiwahfnrYj;jg;gl;lnraw;ifahdJizf;Nfhs; MFk;. 
,e;jpahjdJKjy; nraw;iff; NfhshdMupag;gl;lhitVg;uy; 19>1975- y; nrYj;jpaJ. 
nraw;iff;Nfhs;fs; rpy E}W fpNyhkPl;lu; cauj;jpy; G+kpiar; Rw;wptUk; tifapy; 
tpz;zpy; nrYj;jg;gLfpd;wd. ,e;jcauj;jpy; fhw;wpdhy; Vw;gLk; 
cuha;TGwf;fzpf;fj;jf;fjhf ,Uf;Fk;. ,e;jcauj;jpw;FvLj;Jr; 
nrd;wgpd;G>nraw;iff;Nfhspw;FxUfpilkl;lj; jpirNtfj;ijmspj;jhy; 
mJfpl;lj;jl;lxUtl;l tbt Rw;Wg;ghijapy; ,aq;Fk;. 
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• NfhspypUe;JxUeph;zapf;fg;gl;lcauj;jpy;>nraw;iff;Nfhs; xd;Wtl;lg;ghijapy; 
Rw;wptUtjw;Fmjw;Fmspf;fg;gLk; fpilkl;lj; jpirNtfk; Rw;wpaf;fj; jpirNtfk; vdg;gLk;. 

 
• xU nraw;iff;Nfhs;fspd; Rw;wpaf;fj; jpirNtfk; vd;gJ mJ GtpapypUe;J cs;s 

cauj;ijg; nghWj;jJ G+kpf;F ve;j mstpw;F mUfpy; cs;sNjh me;j mstpw;F mjd; 
Ntfk; mjpfkhf ,Uf;f Ntz;Lk;. 200 fp.kP njhiytpy; cs;s nraw;iff;Nfhs; xd;W 
fpl;lj;jl;l 27>400 fp.kP/kzp Ntfj;jpw;Fk; rw;W mjpfkhd  
Ntfj;Jld; ,aq;f NtzLk;.  mt;thW ,aq;Fk;NghJ mJ 24 kzp Neuj;jpy; G+kpia 
Rw;wptUk;. Gtpapd; Row;rpf;fhyKk; 24 kzpahf ,Ug;gjhy;> me;j nraw;ifNfhshdJ 
Gtpapd; gug;gpw;F Nky; xNu ,lj;jpy; ,Ug;gJ Nghy; Njhd;Wk; ,t;thwhf> Gtpiag; 
nghWj;J xNu epiyapy; ,Ug;gjhy;> ,t;tif nraw;iff; Nfhs;fSf;F Gtpepiy 
nraw;iff;Nfhs;fs; vd;W ngau;. Rw;wpaf;fj; jpirNtfj;ij (v) gpd;tUk; tha;ghl;bd;idf; 
nfhz;Lfzf;fplyhk;;: 

 

V=√
𝑮𝑴

(𝑹+𝒉)
,q;F 

 
G= <u;g;gpay; khwpyp=6.67×10-11 epk-P2 fpfp-2 

M= Gtpapd; epiw= 5972×10-24 fpfp 
R= Gtpapd; Muk; =6371 fpkP 
h=Gtpg;gug;gpypUe;Jnraw;iff;Nfhspd; cauk; 
 

Ez; <u;g;Gvd;gJnghUs;fs; my;yJkdpju;fs; vilaw;W ,Ug;gJNghy; Njhd;Wk; 
epiyMFk;. tpz;ntsptPuu;fSk;>xUrpynghUs;fSk; tpz;ntspapy; kpjf;Fk;NghJ>Ez; 
<u;g;gpd; tpisTfisehk; mwpayhk;. Ez; <h;g;Gvd;why; 
kpfr;rpwpa<u;g;Gvd;WnghUs;gLk;. 

 
nraw;iff;Nfhs;fspd; Rw;Wf;fhyk; 
 
• GtpiaxUKiwKOikahfRw;wptuxUnraw;iff;Nfhs; vLj;Jf;nfhs;Sk; fhyk; Rw;Wf;fhyk; 

vdg;gLk;.  
 
Rw;Wf;fhyk; T =  fle;jnjhiyT 
   Rw;wpaf;fj; jpirNtfk; 
 

𝐓 =
𝟐𝝅𝒓

𝒗
 

vd; kjpg;iggpujpapl> 

𝐓 =
𝟐𝝅(𝑹 + 𝒉)

√
𝑮𝑴

(𝑹+𝒉)

 

 
midj;Jtpz;kPd;fSk; fpof;fpypUe;JNkw;fhfefu;tJNghy; Njhd;wpdhYk; 
XNuxUtpz;kPd; kl;Lk; efuhky; cs;sJNghy; njupAk;. mJ Jut tpz;kPd; 
vd;Wmiof;fg;gLfpwJ. epiyahfmike;Js;sGtpspd; Roy; 
mr;rp;w;FNeuhfmike;jpUg;gjhy;>JUttpz;kPd; xNu ,lj;jpy; cs;sJNghy; 
Njhd;WfpwJ. Gtpapd; njw;Fmiuf;Nfhsj;jpypUe;J Jut tpz;kPd; njhptjpy;iy. 

 
nfg;supd; tpjpfs; 
 
• 1600 fspd; njhlf;fj;jpy; N[hfd]; nfg;su; Nfhs;fspd; ,af;fj;jpw;fhd 

%d;Wtpjpfisntspapl;lhh;. mtu; 
jkJtopfhl;bahdilNfhgpuhNfvd;gtuhy;>ftdkhfNfu;f;fg;gl;ljfty;fspd; %yk; R+upa-
ikamikg;gpd; mbg;gilapy; %d;Wtpjpfisf; $wpdhh;. Nfhs;fspd; 
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,af;fj;jpw;fhdnfg;supd; fUj;Jfs; ,g;NghJxg;Gf;nfhs;sg;gltpy;iyvdpDk;>mtuJNfhs;fs; 
kw;Wk; Jizf; Nfhs;fspd; ,af;fj;ijg; gw;wpakpfr;rupahdfzpg;ghFk;. 
mitfPNojug;gl;Ls;sd. 

 
Kjy; tpjp- ePs;tl;lq;fspd; tpjp 
 
• #upadpd; ikak; xUFtpaj;jpy; cs;sthW>ePstl;lg; ghijapy; Nfhs;fs; #upaidr; 

Rw;wptUfpd;wd. 
 
,uz;lhtJtpjp–rkgug;Gfspd; tpjp 
 
• Nfhspd; ikaj;ijAk; #upadpd; ikaj;ijAk; ,izf;Fk; fw;gidf; NfhL>rkfhyq;fspy; 

rkgug;Gfisf; flf;fpwJ. 
 
%d;whtJtpjp–xj;jpirTfspd; tpjp 
 
• ve;j ,U Nfhs;fSf;Fk;>Rw;Wf;fhyq;fspd; ,Ukbfspd; tpfpjk; #upadpypUe;J mtw;wpd; 

ghjpasTNgur;Rfspd; (major axis) Kk;kbfspd; tpfpj;jpw;Fr; rkk;. 
 

gd;dhl;Ltpz;ntspikak; 
 
• tpz;ntsptPuh;fs; jq;Ftjw;fhdxUngupatpz;ntspf;fyNkgd;dhl;Ltpz;ntspikak; 

(g.tp.ik) MFk;. mJjho;thdGtptl;lg;ghijapy; Rkhh; 400 fP.kPnjhiytpy; ,aq;FfpwJ. 
mJxUmwptpay; Ma;tfkhfTk; nray;gLfpwJ. mjd; Kjy; gFjp 1998 – Mk; Mz;by; 
Rw;Wg;ghijapy; epiyepWj;jg;gl;lJmjd; Kf;fpag;gFjpfspd; fl;Lkhdk; 2011-y; 
Kbf;fg;gl;lJ. tpz;zpYs;snghUs;fspy; ntWk; fz;zhy; ghu;f;fg;glf;$ba>kdpjdhy; 
cUthf;fg;gl;;l ngupanghUs; ,JNtMFk;. ,k;ikaj;jpw;Fk; Kjd; Kjyhf 2000- Mk; 
Mz;Ljhd; kdpju;fs; nrd;wdu;. mjd; gpwF>xUnghOJk; mjpy; kdpju;fs; ,y;yhky; 
,Ue;jJ ,y;iy. xUFwpg;gpl;lehspy; Fiwe;jJ MW kdpju;fs; mq;F ,Ug;ghu;fs;. 
jw;Nghijajpl;lg;gb 2024-k; Mz;Ltiugd;dhl;Ltpz;ntspikakhdJ ,af;fg;gLk; 
vd;Wk;>Njitg;gl;lhy; 2028 tiu ,af;fg;glyhk; vd;Wk; $wg;gLfpd;wJ. mjd; 
gpwFmJRw;Wg;ghijapypUe;Jtpyf;fpf;nfhs;sg;glyhk; my;yJmjd; rpygFjpfs; 
tUq;fhytpz;ntspikaq;fSf;Fg; gad;gLj;jg;glyhk;. 

 
gd;dhl;Ltpz;ntspikaj;jpd; gad;fs; 
 
• mnkhpf;ftpz;ntspepWtdkhdehrhtpd; ghu;itapy; fPo;f;fz;ltopfspy; 

gd;dhl;Ltpz;ntspikak; ekf;Fgyidmspj;Js;sJ.(my;yJtUq;fhyq;fspy; mspf;ff;$Lk;). 
 
ePu; Rj;jpfupf;Fk; Kiwfs; 
 
• gd;dhl;Ltpz;ntspikaj;jpy; gad;gLj;jpAs;snjhopy;El;gj;ijf; nfhz;Ljz;zPu;j; 

jl;LghLcs;s ,lq;fspy; Nkk;gLj;jg;gl;lePh; tbfl;Ljy; kw;Wk; Rj;jpfupf;Fk; Kiwfisg; 
ngwyhk;. jz;zph;j; jl;Lg;ghLepiwe;j ,lq;fspy; thOk; kf;fSf;Fcapu; fhf;Fk; 
topKiwahf ,J ,Uf;ff; $Lk;. gd;dhl;Ltpz;ntspikaj;jpw;fhf (ISS) cUthf;fg;gl;lePu; 
kPl;Gmikg;G (WRS) kw;Wk; Mf;rp[d; cUthf;Fk; mikg;G (OGS) Mfpait><uhf; 
ehl;by;>Rj;jkhdFbePu; ,y;iyvd;gjhy;>fhg;ghw;wpmtu;fiskPz;Lk; 
mq;Fthotoptifnra;Js;sd. 

 
fz;izj; njhlUk; njhopy;El;gk; 
 
• Ez; <u;g;Gepiyapy; Ma;Tfisr; nra;tjw;fhfcUthf;fg;gl;l>fz;izj; njhlUk; 

fUtpgyNyrh; mWitrpfpr;irfspy; gad;gl;Ls;sJ. ,af;ff;FiwghLkw;Wk; Ngr;rpy; 
FiwghLs;stu;fSf;F ,e;jfz;izj; njhlUk;  njhopy;El;gkhdJntFthfg; gad;gLfpwJ. 
vLj;Jf;fhl;lhf>jPtpu ,af;ff; 
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FiwghLs;sxUFoe;ij>md;whlnray;ghLfisnra;Jnfhz;LahiuAk; 
rhu;e;jpuhjtho;f;ifiatho ,aYk;. 

 
jhdpaq;fpiffs; (robotic arms) kw;Wk; mWitrpfpr;irfs; 
 
• mWitrpfpr;ir %yk; mfw;w ,ayhjfl;bfis (v.fh> %isf; fl;bfs;) ePf;Ftjw;Fk; kpfj; 

Jy;ypakhdKiwapy; cly;jpRMa;Tnra;tjw;Fk; (biopsy), gd;dhl;Ltpz;ntspikaj;jpy; 
Muha;r;rpf;Fj; Jizahf ,Ug;gjw;fhfcUthf;fg;gl;l>jhdpaq;fpiffs; ngupJk; 
cjTfpd;wd. ,j;jifafUtpfshy; kpfj;Jy;ypakhdKiwapy; cly; jpRMa;Tfisr; 
nra;aKbAk; vd;W ,ijcUthf;fpath;fs; $Wfpd;wdu;. 

 
• ,tw;iwj; jtpuTk; ,d;Dk; gytopfspy; gd;dhl;Ltpz;ntspikaj;jpy; Nkw;nfhs;sg;gLk; 

Ma;Tfs; ekf;FgaDs;sjha; mikfpd;wd. mitahtd: 
Nkk;gLj;jg;gl;ljLg;G+rpfiscUthf;Fjy;>khu;gfg; Gw;WNehiaf; fz;lwpjy; kw;Wk; 
rpfpr;ir>mZfKbahfgFjpfSf;Fs; nry;tjw;fhdkPnahypf; fUtpfs; cs;spl;l ,d;Dk; 
gy. 

 
gd;dhl;Ltpz;ntspikaKk; gd;dhl;L $l;LwTk; 
 
• gd;dhl;Ltpz;ntspikaj;jpd; mwptpay; 

rhjidfSf;Frw;Wk;lFiwahjrhjidvd;dntd;why; ,e;jikaj;ijcUthf;Ftjw;Fj; 
Njitg;gl;lgd;dhl;Lxj;Jiog;GMFk;. gd;dhl;Ltpz;ntspikaj;ij 
,af;Ftjw;Fk;>guhkupg;gjw;Fk; 16 ntt;ntWehLfspd; Ie;Jtpz;ntspepWtdq;fspd;  
xj;Jiog;GNjitg;gLfpd;wJ. me;epWtdq;fshtdNASA (mnkupf;fh) Roskosmos 
(u~;ah)>ESA (INuhg;gh)> JAXA ([g;ghd;)> CSA (fdlh)>ngy;[pak;>gpNurpy; nld;khh;f;>gpuhd;];> 
n[u;kdp> ,j;jhyp> `hye;J>ehu;Nt> ];ngapd;>RtPld;>Rtpl;ru;yhe;Jkw;Wk; 
,q;fpyhe;JMfpaehLfSk; ,e;jf; $l;likg;gpy; cs;sd. 
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myF 2 
#hpaf; FLk;gKk; GtpAk; 

 
 
Gtpapd; Njhw;wk; gw;wpaf; Nfhl;ghL:  
 
• Gtpapd; Njhw;wk; Fwpj;jMjhukhfgyNfhl;ghLfs; cs;sd. Gtpapd; Njhw;wk; 

gw;wpaKe;ijagpugykhdthjq;fspy; n[h;kd; Nguhrpah; ,k;khDNty; fhd;l; (Immauel Kant) 
vd;gtUilaJk; xd;whFk;. ,ij 1796 Mk; Mz;LfzpjNkijyhg;Ny]; (Laplace) 
GJg;gpj;jhh;. ,JneGyhh; fUJNfhs; (Nebular Hyupothesis) vdmwpag;gl;lJ. ,jd; 
gbnkJthfRoYk; ,sk; #hpaDld; njhlh;GilanghUl;fspd; Nkff; 
$l;lj;jpypUe;JNfhs;fs; cUthfp ,Uf;fyhk;. Gtpapd; Njhw;wj;ijg; 
gw;wpamfj;jpus;TNfhl;ghl;il(Accretion Theory) ypl;by;ld; (Lyttleton) vd;gth; Kd;itj;jhh;. 
,e;jNfhl;ghl;bd; gbNjhuhakhf 4.6 gpy;ypad; Mz;LfSf;FKd;G> #hpa kz;lykhdJ #hpa 
neGyhvd;Wmiof;fg;gLk; J}rpkw;Wk; thAf;fs; epiwe;jNkff; $l;lkhf ,Ue;jJ.  

 
• ,e;j #hpa neGyhRod;wNghJ<h;g;GtpirahdJnghUl;fisjfh;j;J #hpaf; FLk;gj;jpd; 

ikaj;jpy; #hpaid cUthf;fpaJ. #hpad; cUthdJk; kPjKs;snghUl;fs; ,Wfj; 
njhlq;fpd. rpwpaJfs;fs; <h;g;Gtpirahy; xd;Wld; xd;W ,ize;JnghpaJfs;fshfkhwpd.  

 
kzpf;F 62.764.416 fp.kPl;lh; Ntfj;jpy; nry;Yk; thNa[h; 2 Ma;Tf; 
fyk;>ekJ ,uTthdj;jpy; mjpfxspUk; 
el;rj;jpukhdrphpa];iafle;Jnry;y 2>96>000 Mz;LfSf;FNky; vLj;Jf; 
nfhs;syhk;.  

 
• #hpaf;fhw;W GtpNghd;wNfhs;fs; cUthff; fhuzkhfpanghpaghiwg; 

nghUl;fistpl;Ltpl;Li`l;u[d; kw;Wk; `Pypak; Nghd;w 
,yFthdjdpkq;fisikag;gFjpapy; ,Ue;JntspNaw;wpaJ. Mdhy; njhiytpy;> #hpaf; 
fhw;Wfs; ,yFthd $Wfspd; kPJFiwthdjhf;fj;ijVw;gLj;jpajhy; mitfs; 
,ize;JnghpathAngUq;Nfhs;fshfcUthfpd. 
,t;thWNfhs;fs;>Jizf;Nfhs;fs;>FWq;Nfhs;fs;>thy;el;rj;jpuq;fs; Nghd;witcUthfpd.  

 
• fdkhdjdpkq;fs; xd;Nwhnlhd;WNkhjp ,WfpKjypy; Gtpapd; cl;fUcUthdJ. 

fdkhdjdpkq;fs; ikaj;ijNehf;fp %o;fpaNghJ>nky;ypajdpkq;fs; 
NkNyhl;ilcUthf;fpaJ. ,e;Neuj;jpy; Gtpapy; fhe;jg;Gyk; cUthfpaJ. Gtpapd; 
<h;g;GtpirrpythAf;fisfth;e;jjhy; Gtpf;FNky; tspkz;lyk; cUthfpaJ.  

 
Nguz;lj;jpd; Njhw;wk; gw;wpa etPdf; Nfhl;ghL:  
 
• Nguz;lj;jpd; Njhw;wk; gw;wpakpfKf;fpakhdNfhl;ghl;ilngUntbg;Gf; Nfhl;ghL(Big Bang 

Theory) vd;fpNwhk;. ,JtphptilAk; Nguz;lk; fUJNfhs; (Expanding Universe 
Hypothesis) vd;Wk; miof;fg;gLfpwJ. 1927 Mk; Mz;by; ngy;[pa thdpayuhdmNg [hh;[; 
Nykl;Nu(Abbe Geotge Lemaitre) Nguz;lj;jpd; Njhw;wk; gw;wpaNfhl;ghl;ilKjd; Kjypy; 
Kd;itj;jhh;. vl;tpd; `g;gps; (Edwin Hubble) vd;gth; Nguz;lk; 
tphptile;Jnfhz;bUg;gjw;fhdMjhuq;fisKd; itj;jhh;. ,ijngUntbg;Gf; Nfhl;ghL(The 
Big Bang Theory) vd;Wk; miof;fpNwhk;. ,f;Nfhl;ghl;bd; gb 13.75 gpy;ypad; 
Mz;LfSf;FKd;GNguz;lk; cUthfptphptilaj; njhlq;fpaJ. kpftpiuthftphptilAk; 
gYhd; Nghyvyf;l;uhidtplrpwpamstpy; ,Ue;Jjw;Nghijamstpw;FxUnehbg; nghOjpy; 
ngUfpaJ.  

 
• Nguz;lj;jpypUe;JgUg;nghUl;fs; ngUk; rf;jpAld; midj;Jj; jpirfspYk; 

ntspNatPrg;gl;ld. ,r;nray;ghl;bdhy; gyFOf;fshfcUthdel;rj;jpuq;fisNaehk; 
mz;lq;fs; vd;fpNwhk;. Xh; mz;lk; gpy;ypad; 
fzf;fhdel;rj;jpuq;fs;>el;rj;jpuvr;rq;fs;>el;rj;jputhAf;fs;. J}Rkw;Wk; Gyg;glhjnghUl;fis 
(Dark matter)cs;slf;fpAs;sJ. Nfyf;]p (mz;lk;) vd;wnrhy; 
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Nfyf;]pahvd;wfpNuf;fnrhy;ypUe;Jngwg;gl;lJ. Nfyf;]pvd;why; ghy;topvd;WnghUs;. 
ghy;topmz;lk; vd;gJ ek; #hpa FLk;gk; mike;Js;sxUmz;lkhFk;.  

 
mz;lq;fs; %d;WngUk; tbtq;fisnfhz;Ls;sJ.  
 

1. RUs; tbt mz;lk; (Spiral Galaxies):  
,Jel;rj;jpuq;fs;>thAf;fs;>kw;Wk; J}Rfshyhdjl;ilahdkw;Wk; RoYk; tl;ltbtj;ijf; 
nfhz;Ls;sJ. ,jd; ikaj;jpy; el;rj;jpuq;fs; Ftpe;jpUg;gjhy; ,jid‘tPf;fk;” 
(Bulge)vd;fpNwhk;. ghy;topkz;lykl; kw;Wk; Md;l;NuhkPlh (Andraomeda) mz;lk; 
Mfpait RUs; tbt mz;lq;fs; MFk;.  
 

2. ePs; tl;lmz;lk; (Elliptical Galaxies):  
,JFiwthdthAf;fs; nfhz;ltajhdel;rj;jpuq;fisf; nfhz;Ls;sJ. nk];]pah; 89 
mz;lkhdJxUePs;tl;lmz;lkhFk;.  

3. xUq;fw;wmz;lk; (Irregular Galaxies) 
,Jmjpfmstpy; J}Rf;fSk; thAf;fSk; epiwe;j ,sikahdmz;lhFk;. ,JkpfTk; 
gpufhrkhdJ. vLj;Jf;fhl;L>nghpaNknfy;ydpf; (Magellanic) Nkfk;.  

 
• njhlf;fj;jpy; Nguz;lk; Mw;wyhy; kl;LNkepiwe;jpUe;jJ. ,e;jMw;wy;fs; 

rpyJfs;fshfkhwpd. ,Ji`l;u[d; kw;Wk; `Pypak; Nghd;wNyrhdmZf;fshfkhwpaJ. 
,e;jmZf;fs; xd;wpize;Jmz;lq;fshfTk;>gpd;dh; el;rj;jpuq;fshfTk; kw;Wk; 
gpwjdpkq;fshfTk; Njhd;wpd. ,JnghJthfVw;Wf; nfhs;sg;gl;lNguz;lj;jpd; Njhw;wk; 
gw;wpafUj;jhfmwptpay; mwpQh;fshy; kjpg;gplg;gl;Ls;sJ.  

 
• thdpayhsh;fspd; fUj;Jg;gbehk; fhz;fpd;wmz;lq;fs;>el;rj;jpuq;fs; kw;Wk; Nfhs;fs; 

Nghd;witNguz;lj;jpd; 4 rjtPjgFjpkl;LNkahFk;. Nguz;lj;jpy; kPjk; cs;s 96 
rjtPjnghUl;fisehk; fhzNthmy;yJvspjpy; Ghpe;Jnfhs;sNth ,aytpy;iy.  

 
• <h;g;GGyxsptpyfy; (Gravitational lensing)vdmiof;fg;gLk; GjpamsitEl;gk; Nguz;lj;jpd; 

taJkw;Wk; Gyg;glhjMw;wypd; typikMfpatw;iwcWjpg;gLj;jpaJ.  
 
• Nguz;lj;jpd; tphpthf;fk; Gyg;glhjMw;wypdhy; Jhpjg;gLj;jg;gLfpwJ. tpQ;Qhdpfs; 

<h;g;GGyxsptpyfiyg; gad;gLj;jpgpufhrkhdxUnray;gLk; mz;lj;jpypUe;JGtpf;Fg; 
gazpj;jxspapd; J}uj;ijAk; kw;Wk; mz;ltphpthf;fj;jpd; rpytptuq;fisAk; fz;lwpe;jdh;.  

 
el;rj;jpuq;fs; kw;Wk; el;rj;jpuq;fspd; $l;lk;: 
 
• el;rj;jpuq;fs; vd;gJ Ra ntspr;rk; kw;Wk; ntg;gj;ijnfhz;litahFk;. Gtpf;FkpfmUfpy; 

cs;sel;rj;jpuk; #hpad; MFk;. #hpaid tplkpfTk; gpufhrkhdel;rj;jpuk; rphpa]; (Sirius) 
MFk;. #hpaDf;FkpfmUfpy; fhzg;gLk; el;rj;jpuk; gpuhf;]pkhnrd;lhhp(Proxima centauiri) 
MFk;. NghJkhdmsTJ}Rfs; kw;Wk; thAf;fs; <h;g;Gr; rf;jpapdhy; 
xd;whfgpize;Jel;rj;jpuq;fs; cUthfpd;wd. xUel;rj;jpuk; tho;ehspy; 
nghparptg;Gel;rj;jpuk;>ntz; Fs;sel;rj;jpuk;>epA+l;uhd; el;rj;jpuk; kw;Wk; 
fUe;JisNghd;wtbtq;fshfkhw;wk; milfpwJ.  

 
• el;rj;jpu $l;lk; (Constellation) vd;gJthdj;jpy; 

xUFwpg;gpl;ltbtj;ijcUthf;Ffpd;wepiyahdel;rj;jpu $l;lmikg;ghFk;. 1929 Mk; 
Mz;by;>rh;tNjrthdpay; xd;wpak; (International Asronomical Unit), 88el;rj;jpuFOf;fs; 
cs;sjhfmjpfhug;G+h;tkhfVw;Wf; nfhz;Ls;sJ. ,jw;FKd;dh; jhykp(Ptolemy) jd;Dila 
my; Nkf];l; (Almagast) vd;wGj;jfj;jpy; 44 el;rj;jpu $l;lq;fs; 
cs;sjhfgl;baypl;Ls;shh;.  

 
Nguz;lk; tphptiltijAk; kw;Wk; tphptilAk; Ntfk; mjpfhpg;gijAk; 

fz;lwpe;jjpdhy; rTy; nguy; kl;lh; (Saul Permutter, SmithandAdamRiess) 
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gpnua;d; ];kpj; kw;Wk; Mlk; nua;]; ,e;j %d;Wmwptpayhsh;fSk; 
,aw;gpaYf;fhdNehgy; ghpir (2011) ngw;wdh;.  

 
• ch;rhNk[h; (Ursa Major) vd;wel;rj;jpuf; $l;lj;ijtlmiuf; Nfhsk; kw;Wk; njd; miuf; 

Nfhsj;jpd; rpygFjpfspy; fhzyhk;. ch;rhNk[h; (ursa major) vd;why; yj;jPd; nkhopapy; 
nghpa fub (big bear)vd;WnghUs;.  

 
#hpaf; FLk;gk;: 
 
• #hpaf;FLk;gk; vd;gJeLtpy; xUel;rj;jpuKk; mijr;Rw;wptyk; tUk; 

vl;LNfhs;fs;>Jizf;Nfhs;fs;>rpwpaf; Nfhs;fs;> thy; el;rj;jpuq;fs; Nghd;wtw;iwf; 
nfhz;lxUmikg;ghFk;. Gjd;>nts;sp>Gtp>nrt;tha;>tpahod;>rdp>ANud];>neg;bA+d; 
Mfpavl;LNfhs;fSk; #hpaid ePs;tl;lghijapy; Rw;wptUfpd;wd. ngUk;ghyhdel;rj;jpuq;fs; 
Nfhs;fisnfhz;Ls;sd. vdNtgpy;ypad; fzf;ffhd #hpa FLk;gq;fs; ghy;topmz;lj;jpy; 
fhzg;gLfpd;wd. xU #hpaf; FLk;gj;jpy; xd;Wf;FNkw;gl;lel;rj;jpuq;fs; fhzg;glyhk;. 
,uz;Lel;rj;jpuk; nfhz;Ls;s #hpa FLk;gj;ij ,uz;Lel;rj;jpuf; FLk;gk; vd;Wk; 
%d;Wmy;yJgyel;rj;jpuq;fisnfhz;Ls;s #hpa FLk;gj;ijgyel;rj;jpuf; FLk;gk; vd;Wk; 
miof;fpNwhk;. ek; #hpa FLk;gk; ghy; top mz;lj;jpd; ntspg;GwRoypy; mike;Js;sJ. 
ekJ #hpaf; FLk;gk; ghy;topmz;lj;jpd; ikaj;jpypUe;JxUkzpNeuj;jpw;F 8.28>000 fp.kPl;lh; 
Ntfj;jpy; Rw;WfpwJ. ekJ #hpaf;FLk;gk; ,e;jmz;lj;ijr; Rw;wptuvLj;Jf;; nfhs;Sk; 
fhyk; 230 kpy;ypad; Mz;Lfs; MFk;.  

 
• ekJ #hpaf; FLk;gk; Rkhh; 4.6 gpy;ypad; tUlq;fSf;FKd;GcUthdjhfek;gg;gLfpwJ. 

neg;bA+dpd; ePs;tl;lg;ghijapy; ,Ue;Jnjhlq;Fk; “Fa;g;gh; kz;lyk;”(Kuiper belt) ,jDs; 
mlq;Fk;. ,Jgdpf;fl;bfshy; Md mlh;j;jpFiwthdtisak; MFk;. 
,JFWq;Nfhshdg;Sl;NlhittplrpwpajhFk;. ,e;jFag;gh; kz;lyj;jpw;Fmg;ghy; Ch;l; 
Nkfq;fs; fhzg;gLfpd;wd. ,e;jkpfg;nghpaNfhs tbt XL Nghd;wmikg;ghdJek;Kila 
#hpa FLk;gj;ijr; #oe;Js;sJ. ,J ,JtiuNeuhffz;lwpag;gltpy;iy. Mdhy; 
rpyfzpjkhjphpfs; kw;Wk; mq;fpUe;JtUk; thy;el;rj;jpuq;fisfz;lwpe;jjpd; mbg;gilapy; 
,J ,Ug;gJfzpf;fg;gl;Ls;sJ.  

 
• Ch;l; Nkfk; tpz;ntspgdpJfs;fshy; MdJ. ,JekJ #hpaid 1.6 xspMz;Lfs; J}uj;jpy; 

,Ue;JRw;WfpwJ. ,e;j XL kpfTk; mlh;j;jpahdnghUl;fshy; MdJ. ,jd; mlh;j;jp 5>000 
thdpay; myfpypUe;J 100>000 thdpay; myFtiuahFk;. xUthdpay; myFvd;gJ 
#hpaDf;Fk; Gtpf;Fk; ,ilgl;l J}uk; my;yJ 150 kpy;ypad; fpNyhkPl;lh; MFk;. Ch;l; 
NkfkhdJ #hpadpd; Gtp<h;g;Grf;jpapd; vy;iyahFk;. ,e;jvy;iyapy; Rw;wptUk; 
tpz;nghUl;fs; ,e;j ,lj;jpy; jpUk;gp #hpaid Nehf;fpr; nry;Yk;.  

 
• ekJ #hpa FLk;gj;jpy; 163 fz;lwpag;gl;lJizf;Nfhs;fs; cs;d. ,d;Dk; 

gyJizf;Nfhs;fs; kdpjd; fz;Lgpbj;Jmq;fPfhuj;jpw;fhffhj;jpUf;fpd;wd. vl;LNfhs;fspy; 
Gjd; kw;Wk; nts;spjtpukw;witmidj;jpw;Fk; Jizf;Nfhs;fs; cs;sd. tpahoDk;>rdpAk; 
kpfmjpfmsTJizf;Nfhs;fisf; nfhz;Ls;sd.  

 
#hpad;: 
 
• ekJ #hpaf; FLk;gj;jpd; ikag; gFjpapy; #hpad; fhzg;gLfpwJ. 

,JxUntg;gkhdvhpthAf;fshy; Md ge;JNghd;wmikg;GilakQ;rs; epw FW el;rj;jpuk; 
MFk;. ,jDila<h;g;Grj;jpahdJ KO mikg;igAk; mjDld; 
<h;j;Jkpfg;nghpaNfhs;fspypUe;Jkpfr;rpwpatpz;ntsprpijTfs; tiumjd; tl;lg;ghijapy; 
,aq;fitf;fpwJ. #hpadpy; fhzg;gLk; 
kpd;rf;jpahdJxUfhe;jGyj;ijjd;idr;Rw;wpcUthf;FfpwJ. ,e;jfhe;jg;GykhdJ #hpaf; 
FLk;gk; topahf #hpaf; fhw;why; vLj;Jr; nry;yg;gLfpwJ.  
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#hpadpd; mikg;G: 
 
• #hpadpd; 70.6%i`l;u[d; kw;Wk; 27.4% `Pypaj;jhy; MdJ. #hpad; <h;g;Gtpirahy; 

kpfmjpfsTgUg;nghUl;fisxd;wpizj;Jmstw;wmOj;jj;ijAk; kw;Wk; ntg;gepiyiaAk; 
mjd; ikag; gFjpapy; cUthf;FfpwJ. #hpadpd; cl;Gwj;jpy; %d;WKjd;ikahdmLf;Ffs; 
cs;sd. mitcl;fU (Cote),fjph;tPr;Rkz;lyk; (Radiative Zone)kw;Wk; 
ntg;gckpo;TRow;rpkz;lyk; (Convective Zone) MFk;. #hpadpd; ikagFjpapy; fhzg;gLk; 
cl;fUkpfntg;gkhdgFjpMFk;. ,q;FeilngWk; mZf;fU ,izTNtjptpid #hpaDf;F 
mjpfMw;wiynfhLf;fpwJ. 
,jw;FmLj;Jntspg;Gwj;ijNehf;fpmike;jmLf;iffjph;tPr;Rkz;lyk; vd;fpNwhk;. 
,e;jmLf;FKOtJk; Mw;wyhdJNghl;lhd;fs; (photons) %yk; ntg;gf; fjph;fisvLj;Jr; 
nry;tjhy; ,e;jmLf;iffjph;tPr;Rkz;lyk; vd;fpNwhk;. #hpadpy; fhzg;gLk; %d;whtJkw;Wk; 
filrpmLf;ifntg;gckpo;TRow;rpkz;lyk; vd;fpNwhk;. ,e;jmLf;fpy; ntg;gMw;wy; 
Row;rptopahfMjpf;fk; nrYj;Jtjhy; ,jidntg;gckpo;TRow;rpkz;lyk; vd;fpNwhk;. 
#hpadpd; cl;gFjpf;Fk; #hpa tspkz;lyj;jpw;Fk; ,ilg;gl;lvy;iyg;gFjpiaxspkz;lyk; 
(Photosphere) vdmiof;fpNwhk;. ,ijjhd; ehk; #hpadpd; ‘Nkw;gug;G’Mffhz;fpNwhk;.  

 
• #hpaDf;Ftspkz;lyk; cz;L #hpa tspkz;lyj;jpd; fPo;g;gFjpiatz;zf;Nfhsk; 

(Chromosphere)vdmiof;fpNwhk;. ,e;jnrhy; fpNuf;fnkhopapypUe;Jngwg;gl;ljhFk;. 
fpNuf;fnkhopapy; FNuhNkh (Chroma)vd;why; tz;zk; (Colour)vd;WnghUs;. #hpa 
fpufzj;jpd; NghJ ,J gpufhrkhdrptg;Gtz;zj;jpy; Njhd;Wtjhy; ,g;ngaiug; ngw;wJ. 
ntg;gepiykpfNtfkhfcaUk; nky;ypakhWepiygFjpahdJ(Transition Zone) tz;zf; 
Nfhsg;gFjpiaAk; gue;jfNuhdh (Corona)gFjpiaAk; gphpf;fpwJ. #hpa tspkz;lyj;jpd; 
cah;e;jNky;gFjpfNuhdhvd;Wmiof;fg;gLfpwJ. ,J #hpadpd; Nkw;gug;ig (xspkz;lyk;) 
tplkpfmjpfntg;gkhf ,Uf;Fk;. fNuhdhtpd; Nky; gFjp>rpwpJrpwpjhf #hpa 
fhw;Wkz;lykhfkhWfpwJ. #hpa fhw;whdJkpd;kmiyfshf(Flow of Plasma) #hpadpypUe;J 
#hpaf; FLk;gk; topahfel;rj;jpuq;fSf;F ,ilNacs;stpz;ntspf;Fr; nry;fpwJ.  

 
• MfNt #hpaDf;F MW gFjpfs; cs;sd. 

mitcl;fU>fjph;tPr;Rkz;lyk;>ntg;gckpo;TRow;rpkz;lyk;>xspf;Nfhsk;>tz;zf;Nfhsk; 
kw;Wk; fNuhdhNghd;witahFk;. #hpad; Nkw;gug;gpd; ntg;gepiy 5>500°Kjy; 
6.000°nry;]pa]; MFk;. ,jd; ikag;gFjpapd; ntg;gepiy 15 kpy;ypad; (15>000>000°C) 
bfphpnry;]pa]; MFk;. ,Jntg;gcl;fUgpizg;igjf;fitj;Jf; nfhs;sNghJkhdjhFk;. 
,e;jepfo;tpy; rpWrpWmZf;fs; ,ize;JnghpamZf;fiscUthf;Ffpd;wd. 
mg;NghJmjpfstpyhdMw;wy; ntspNaw;wg;gLfpwJ. Fwpg;ghfrpwpai`l;u[d; mZf;fs; 
,ize;Jnghpa `Pypak; mZitcUthf;Fk;NghJmjpfntg;gk; ntspaplg;gLfpwJ.  

 
cUtk; kw;Wk; J}uk; 
 
• #hpadpd; Muk; 6>95>508 fpNyhkPl;lh; MFk;. ,JGtpiatplkpfg;nghpagUkidnfhz;lJ. xU 

#hpadpd; gUkDf;F 3>32>946 Gtprkk; MFk;. xU #hpadpd; nfhs;ssitepug;g 1.3 kpy;ypad; 
Gtpf;Nfhs;fs; Njit.  

 
#hpadpd; Rw;Wg;ghijAk; Row;rpAk;:  
 
• ghy; top kz;lyk; ehd;FKf;fpatisTg; gFjpfisf; nfhz;lJ. mitNehh;khkw;Wk; 

rpf;d]; tisT>rfpl;lhhpa];> ];$lk; f;uf;]; kw;Wk; ngh;]pa]; Nghd;witahFk;. #hpad; 
rfpl;lhhpa]; vd;wrpWtistpy; mike;Js;sJ. mq;fpUe;J #hpadhdJ 
jd;DilaNfhs;fs;>vhpfw;fs;>thy;el;rj;jpuq;fs; kw;Wk; 
tpz;ntspg;nghUl;fisNrh;j;Jf;nfhz;Lghy;topkz;lyj;jpd; ikaj;ijRw;wptUfpwJ. ekJ 
#hpa FLk;gkhdJkzpf;F 8>28>000 fp.kPl;lh; jpirNtfj;jpy; Rw;wptUfpwJ. 
ghy;topkz;lyj;ijxUKiwRw;wptu #hpad; 230 kpy;ypad; Mz;Lfs; vLj;Jf;nfhs;fpwJ. 
#hpad; jdJmr;rpy; 7.25°rha;thfNfhs;fspd; ePs;tl;lg; ghijjsj;jpy; RoYfpwJ. #hpad; 
jplg;nghUsy;yhjjhy; mjd; xt;nthUghfKk; NtWgl;lNtftpfpjj;jpy; Rw;WfpwJ. #hpa 
eLf;Nfhl;Lg; gFjpapy; #hpadhdJ xUKiwRw;wptu 25 ehl;fs; vLj;Jf; nfhs;fpwJ. Mdhy; 
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#hpad; JUtg;gFjpapy; xUKiwRw;wptu 36 ehl;fs; vLj;Jf; nfhs;fpwJ. ekJ #hpa 
FLk;gj;jpd; nkhj;jepiwapy; #hpad; kl;LNk 99.8 rjtPjj;ijf; nfhz;Ls;sJ.  

 
• kw;wel;rj;jpuq;fisg; Nghy #hpaDk; xUehs; jdJMw;wiy ,of;fNehpLk;. #hpad; ,wf;Fk; 

jUthapy; kpfg;nghpamstpy; tphptile;JGjd;>nts;spkw;Wk; Gtpiaf; $l 
KOtJkhftpOq;fyhk;. #hpad; jd; tho;ehspy; ghjpiaf; fle;Jtpl;lJ. ,JRUq;fpxUFWk; 
ntz;Gs;spahfkhw ,d;Dk; 6.5 gpy;ypad; tUlq;fs; Mfyhk; vd;Wmwptpay; mwpQHfs; 
fzpj;Js;sdh;.  

 
Nfhs;fs;: 
 
• fpNuf;fnkhopapy; Nfhs;fs; vd;why; “Rw;Wgth;” (Wanderer) vd;WnghUs;. 

Nfhs;fSf;FRakhfxspAk; ntg;gKk; fpilahJ. xUNfhs; fPo;f;fhZk; gz;Gfisf; 
nfhz;bUf;fNtz;Lk;.  

 
❖ ,J #hpaidr; Rw;wptuNtz;Lk;  

 
❖ ,JNtWve;jNfhspw;Fk; Jizf;Nfhshf ,Uf;ff;$lhJ. 

 
❖ ,Jjd;Dilaepiwkw;Wk; <h;g;Grf;jpapd; %yk; ,J Nfhstbitg; ngw;wpUf;fNtz;Lk;.  

 
❖ NtWve;jthd;nghUSk; ,jd; ePs;tl;lghijapy; FWf;fplf;$lhJ.  

 
• #hpadplkpUe;J J}uk; kw;Wk; jd;ikfisf; nfhz;LNfhs;fs; fPo;f; 

fz;lthWtifg;gLj;jg;gl;Ls;sd.  
 

1. cl;Nfhs;fs; my;yJepyk; rhh; Nfhs;fs; my;yJghiwf;Nfhs;fs;: Gjd;>nts;sp>Gtpkw;Wk; 
nrt;tha; Nfhs;fs; Nghd;wit ,t;thWmiof;fg;gLfpd;wd.  
 

2. ntspf;Nfhs;fs; my;yJthANfhs;fs; my;yJkpfg;nghpaNfhs;fs;: tpahod;>rdp>ANud]; 
kw;Wk; neg;bA+d; Nghd;wit ,t;thWmiof;fg;gLfpd;wd.  
 

• xt;nthUNfhSk; mjd; mr;rpy; Rw;wptUfpwJ. ,e;j ,af;fj;jpw;FRoYjy; vd;Wngah;. 
,t;thWxUNfhs; xUKiwRw;wptUk;NghJxUNfhs;ehs; cUthfpwJ. Nfhs;fs; #hpaid 
ePs;tl;lg;ghijapy; Rw;wptUtJtyk;tUjy; my;yJxU‘Nfhs; tUlk;’vd;Wmiof;fg;gLfpwJ.  

 
#hpaf; FLk;gj;jpy; cs;sNfhs;fs;:  
Gjd; (Mercury): 
 
• #hpaDf;FkpfmUfpYs;sNfhs; Gjd; MFk;. ,J #hpaf; FLk;gj;jpy; 

cs;sNfhs;fspNyNakpfr; rpwpaNfhshFk;. ,jw;FJizf;Nfhs;fs; vJTk; fpilahJ. 
,Jjd; mr;rpy; jd;idjhNdRw;wptu 58.65 Gtpehl;fs; vLj;Jf;nfhs;fpwJ. mNjNeuj;jpy; ,J 
#hpaid xUKiwtyk; tu 88 Gtpehl;fs; vLj;Jf;nfhs;fpwJ. Gjd; #hpadplkpUe;J 0.4 
thdpay; myF J}uj;jpy; ,Uf;fpwJ. #hpa xspGjidnrd;wila 3.2 epkplq;fs; 
vLj;Jf;nfhs;fpwJ. Gjd; #hpaDf;FkpfmUfpy; ,Ue;jhYk; ,J #hpaFLk;gj;jpy; 
,uz;lhtJntg;gkhdNfhshFk;.  

 
nts;sp (Venus): 
 

• nts;sp #hpaDf;F mUfpy; cs;s ,uz;lhtJNfhshFk;. ,JepiwapYk; mstpYk; 
Gtpiag;Nghy; ,Ug;gjhy; ‘Gtpapd; rNfhjhp’vd;Wk; miof;fg;gLfpwJ. ,J #hpaf; 
FLk;gj;jpd; kpfntg;gkhdNfhshFk;. ,jDilaruhrhpntg;gepiy 462°nry;rpa]; MFk;. 
,Jfpof;Nf #hpa cjaj;jpw;FKd;Gk; Nkw;Nf #hpad; kiwe;jgpwFk; thdpy; Njhd;Wtjhy; 
,J fhiyapy; ‘tpbnts;sp’vd;Wk; khiyapy; “m];jkdnts;sp” vd;Wk; miof;fg;gLfpwJ. 
,JtyQ;Ropahffbfhujpirapy; fpof;fpypUe;JNkw;fhfjdJmr;rpy; Rw;wptUfpwJ. ,e;jNfhs; 
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Rw;WtJk; ,jDilaePs;tl;lg;ghijAk; gytpjj;jpy; tpj;jpahrkhdJ. #hpa FLk;gj;jpy; 
tyQ;RopahfRw;Wk; ,uz;LNfhs;fspy; ,JTk; xd;W. nts;spAk; ANud];Rk; 
kl;LNkgpd;GwkhfRoy;fpwJ. ,Jjd;ikj;jhNdxUKiwRw;wptu 243 
Gtpehl;fisvLj;Jf;nfhs;fpwJ. ekJ #hpaf; FLk;gj;jpy; ,J xUkpfePz;lehshFk;. ,J 
#hpaid tyk; tu 224.7 ehl;fs; vLj;Jf;nfhs;fpwJ. ,jw;F ,aw;ifahfJizf;Nfhs;fs; 
fpilahJ. ,J #hpaidtpl;L 0.7 thdpay; myF J}uj;jpy; mike;Js;sJ. #hpa 
xspahdJnts;spiamila 6 epkplq;fs; vLj;Jf;nfhs;fpwJ.  

 
nts;spGjidtplmjpfntg;gkhdJVndd;why; 
nts;spkpfTk; mlh;j;jpahdtspkz;lyk; 
kw;Wk; Vwf;FiwaKOtJk; fhh;gd; il 
Mf;i]lhy; MdJ.  

 
Gtp (Earth):  
 
• Gtp #hpaDf;FmUfpy; cs;s %d;whtJNfhs; MFk;. ,J #hpa FLk;gj;jpd; 

Ie;jhtJnghpaf; NfhshFk;. ,jDilaRw;Wg;ghijnts;spf;Fk; nrt;tha;f;Fk; ,ilapy; 
cs;sJ. Gtpjd; mr;rpy; jd;idj; jhNdRw;wptu 23 kzpNeuk; 56 epkplk; kw;Wk; 4 
tpdhbfs; vLj;Jf;nfhs;fpwJ. Gtp #hpaid tyk; tu 365.25 ehl;fs; vLj;Jf;nfhs;fpwJ. 
Gtpapd; ntg;gepiy-88°nry;rpa]pypUe;J58 nry;rpa]; tiufhzg;gLfpwJ. ,J #hpaf; 
FLk;gj;jpd; kpfmlh;j;jpahdNfhs; MFk;. Gtpf;Fk; #hpaDf;Fk; ,ilNacs;s 
J}uk;>mirTfs;>Mf;]p[NdhL $batspkz;lyk;. ePh; kw;Wk; 
kpjkhdntg;gepiyNghd;witGtpxUjdpj;Jtk; tha;e;jNfhshfmike;jjw;FfhuzkhFk;. ,J 
#hpaDf;F kpfmUfpYk; ,y;iykpf J}uj;jpYk; ,y;iy. caphpdq;fs; fhzg;gLk; xNuNfhs; 
GtpahFk;. ,q;F ,Uf;Fk; ePh; fhuzkhf ,J “ePyf;Nfhs;”vd;Wk; miof;fg;gLfpwJ. 
Gtpf;Fre;jpud; vd;wxNuxUJizf;Nfhs; kl;LNkcz;L. #hpa xspGtpiate;jila 8.20 
epkplq;fs; vLj;Jf;nfhs;fpwJ.  

 
nrt;tha; (Mars):  
 

• nrt;tha; #hpaDf;F mUfpy; cs;sehd;fhtJNfhs; MFk;. tbtj;jpy; 
,uz;lhtJrpwpaNfhshFk;. ,jDilaNkw;gug;gpy; ,Uk;GMf;i]L fhzg;gLtjhy; ,J 
nre;epwkhff; fhzg;gLfpwJ. vdNt ,ij“rptg;Gf; Nfhs;”vd;Wk; miof;fpNwhk;. nrt;tha; 
kw;Wk; Gtpapd; epyj;Njhw;wk; xd;WNghy; fhzg;gLfpwJ. ,Jjd; mr;rpy; 
jd;idj;jhNdRw;wptu 24 kzp Neuk; kw;Wk; 37 epkplq;fs; vLj;Jf;nfhs;fpwJ. #hpaid 
tyk; tu 687 ehl;fs; vLj;Jf;nfhs;fpwJ. nrt;thapd; Nkw;gug;Gntg;gepiy– 
153°nry;rpa]pypUe;J 20°nry;rpa]; tiufhzg;gLfpwJ. Gtpiaj; jtpucaphpdq;fs; 
thof;$bakw;nwhUNfhs; vJvd;why; mJnrt;thahfj;jhd; ,Uf;fKbAk;. 
nrt;tha;f;FgUtfhyq;fs;>JUtgdpf;ftpg;Gfs;>vhpkiyfs;>Mw;Wf;FilTfs; kw;Wk; 
thdpiyfs; cz;L. ,jw;FNghNgh]; (Phobos)kw;Wk; Nla;Nkh]; (Deimos) vd;w 
,uz;LJizf;Nfhs;fs; cs;sd.  

 
tpahod; (Jupiter):  
 
• tpahod; #hpaf; FLk;gj;jpy; Ie;jhtJNfhshFk;. ,J #hpaf;FLk;gj;jpd; kpfg; 

nghpaNfhshFk;. ,JngUk;ghYk; thAf;fshy; kl;LNkMdjhy; ,J “kpfg;nghpathAf;Nfhs;” 
vd;Wmiof;fg;gLfpwJ. ,Jjd;idj;jhNdxUKiwRw;wptu 9 kzpNeuk; 55 epkplq;fs; 
vLj;Jf;nfhs;fpwJ. Mdhy; #hpaid tyk; tuvLj;Jf;nfhs;Sk; fhyk; 11.86 tUlq;fs; 
MFk;. #hpaf; FLk;gj;jpy; kpfFWfpaehs; nfhz;lNfhs; tpahod; kl;LNk. ,ijr;Rw;wpYk; 
xUkq;fpatisak; fhzg;gLk;. ,e;jtisak; ngUk;ghYk; J}rpfshy; Mdit. tpahoDf;F 
67 Jizf;Nfhs;fs; cz;L. fdpNknl(Ganymede) vDk; tpahodpd; Jizf;Nfhs;jhd; 
#hpa FLk;gj;jpd; kpfg; nghpaJizf;NfhshFk;. (,JGjidtplnghpajhFk;).  
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rdp (Saturn):  
 
• rdpf;Nfhs; #hpa FLk;gj;jpy; MwhtJNfhshFk;. ,Jmstpy; ,uz;lhtJnghpaNfhshFk;. 

,f;Nfhisr; Rw;wpnghpa>mofhdtisamikg;ignfhz;Ls;sjhy; ,J tisaf;Nfhs; 
(Ringed Planet) vd;Wk; miof;fg;gLfpwJ. ,Jgdpj;Jfs;fs; kw;Wk; fhpakpy J}rpfshYk; 
(Carbonaceous dust) MdJ. ek; #hpaf; FLk;gj;jpy; ePiutplmlh;j;jpf; FiwthdxNuNfhs; 
rdpahFk;.  

 
• rdpf;Nfhspy; 30 tisaq;fSk; 53 cWjpnra;ag;gl;lJizf;Nfhs;fSk; fhzg;gLfpd;wd. 

,J jd; mr;rpy; jd;idj;jhNdxUKiwRw;wptu 10 kzp Neuk; 34 epkplq;fSk;> #hpaid 
xUKiwtyk; tu 29.4 tUlq;fSk; vLj;Jf; nfhs;fpwJ.  

 
ANud]; (Uranus):  

• ANud]; #hpaf; FLk;gj;jpy; cs;sVohtJNfhshFk;. ,ijntWk; fz;fshy; fhz ,ayhJ. 
,Jnts;spiag; Nghd;Wfpof;fpypUe;JNkw;fhfr; Rw;WfpwJ. ANud]; jd; mr;rpy; 
98°rha;thfmike;Jfpilkl;lkhfr; #hpaid tyk; tUfpwJ. ngUk;ghyhd #hpa xspia 
,f;Nfhspd; JUtq;fs; kl;LNkngWfpd;wd. ,jd; tspkz;lyk; i`l;u[d;> `Pypak; kw;Wk; 
kPj;Njd; Nghd;w %d;WKf;fpathAf;fisnfhz;Ls;sJ. ,J #hpadplkpUe;J 
ePz;lnjhiytpy; mike;jpUg;gjhy; kpff; Fsph;e;Jfhzg;gLfpwJ. fpNuf;fflTspd; 
ngauhdANud]; vd;gij ,f;NfhSf;Fr; #l;bAs;sdh;. ,jd; tspkz;lyk; mlh;j;jpahff; 
fhzg;gLfpwJ. ,f;Nfhs; Kf;fpakhfkPj;Njd; thAitf; nfhz;Ls;sjhy; 
ePygr;irahfNjhw;wkspf;fpwJ. ,f;NfhSf;Ftisq;fSk; 27 Jizf;Nfhs;fSk; cz;L.  

 
neg;bA+d; (Neptune):  
 

• neg;bA+d; #hpa FLk;gj;jpd; vl;lhtJNfhshFk;. ,Jjd;idj;jhNdxUKiwr; Rw;Wtjw;F 16 
kzpNeuKk; #hpaid tyk; tUtjw;F 165 tUlq;fSk; vLj;Jf;nfhs;fpwJ. ,jw;F 13 
Jizf; Nfhs;fSk; Ie;Jtisq;fSk; cz;L. ,J #hpadplkpUe;J kpfj; njhiytpy; 
mike;jpUg;gjhy; #hpa FLk;gj;jpd; kpfFspuhdNfhshFk;. neg;bA+d; fzpjf; fzpg;gpd; 
gbfz;Lgpbf;fg;gl;lKjy; NfhshFk;. ,JekJ #hpaf; FLk;gj;jpd; fhw;WmjpfkhftPRk; 
NfhshFk;.  

 
#hpadplkpUe;JNfhs;fspd; J}uk;  
 
Nfhspd; ngah;  Gjd;  nts;sp G+kp nrt;

tha;  
tpahod; rdp ANud]; neg;bA+d;  

tpl;lk; fp.kPl;lh; 4,879 12,104 12,756 6,794 1,42,984 1,20,536 51,118 49,528 
mlh;j;jp 
(Kg/m3) 

5,427 5,243 5,514 3,933 1,326 687 1,271 1,638 

Rw;Wk; Neuk; 
(kzp)  

1,407.6 5,832.5 23.9 24.6 9.9 10.7 17.2 16.1 

ehspd; msT 
(kzp)  

4,222.6 2,802 24 24.7 9.9 10.7 17.2 16.1 

#hpadpypUe;Jr
uhrhp J}uk; 
(fp.kPl;lhpy; 

57.9 108.2 149.6 227.9 778.6 1,433.5 2,872.5 4,495.1 

Row;rpfhyk; 
(ehs;fspy;) 

88 224.7 365.3 687 4331 10,747 30,589 59,800 

Jizf;Nfhs;f
spd; 
vz;zpf;if 

0 0 1 2 67 52 27 13 
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Fs;sf;Nfhs;fs; (Dwarf planets): 
 
• Fs;sf;Nfhs;fs; #hpa FLk;gj;jpd; kpfr; rpwpaNfhs;fshFk;. jkJ<h;g;Grf;jpapdhy; 

jkf;nfdr; Rw;Wg;ghij ,y;yhky; #hpaidr; Rw;wptUk; tl;ltbtcUtj;ijf; 
nfhz;lmidj;Jthd;ntspg;nghUl;fSk; Fs;sf;Nfhs;fs; vd;Wmiof;fg;gLfpd;wd. ,it 
ve;jNfhSf;Fk; Jizf;Nfhshf ,Uf;fhJ. #hpaf; FLk;gj;jpy; nkhj;jk; Ie;JFs;sf; 
Nfhs;fs; cs;sd. mitnrnu]; (Ceres), g;@l;Nlh(Pluto), `PAkpNa(Heumea), Nkf;Nkf; 
(Makemake) kw;Wk; vhp]; (Eris) MFk;. g;Sl;Nlhjdf;nfdxUePs;tl;lg; ghij ,y;yhky; 
mUfpypUf;Fk; Nfhs; tisaj;jpy; tyk; tUtjhy; 9 tJNfhs; vDk; jFjpia 
,oe;jJvd;W 2006 k; Mz;Lmjpfhug;G+h;tkhfmwptpf;fg;gl;lJ.  

 
Jizf;Nfhs;fs; (Satellites): 
 
• Jizf;Nfhs; vd;why; “Nfhs;fspd; Jiz”vdg; nghUshFk;. 1610 Mk; 

Mz;Ltiu>epyTkl;LNkJizf;Nfhshfmwpag;gl;Lte;jJ. ,d;iwafzf;fpd;gb 163 
Jizf;Nfhs;fs; ek; #hpaf; FLk;gj;jpy; fhzg;gLfpd;wd. Jizf;Nfhs;fs; 
Nfhs;fisNkw;fpypUe;Jfpof;fhfr; Rw;wptUfpd;wd. ,tw;wpw;FRakhfxspUk; jd;ikfpilahJ. 
Mdhy; ,it #hpa xspiag; gpujpgypf;fpwJ. Jizf;Nfhs;fSf;Ftspkz;lyk; kw;Wk; ePh; 
fpilahJ.  

 
re;jpud; - Gtpapd; Jizf;Nfhs; (Moon – The earth’s satellite):  
 

• re;jpudhdJGtpapypUe;J 8>84>401 fp.kPl;lh; njhiytpy; mike;Js;sJ. re;jpud; 
jd;idj;jhNdRw;Wtjw;Fk; Gtpiar;Rw;wptUtjw;Fk; xNuNeuj;ijmjhtJ 27 ehl;fs; kw;Wk; 
7 kzp 43 epkplq;fs; vLj;Jf;nfhs;tjhy;>Gtpapy; ,Ue;Jghh;f;Fk;NghJre;jpudpd; 
xUgf;fj;ijkl;LNkfhzKbfpwJ. re;jpudhdJ #hpaf; FLk;gj;jpy; 
Ie;jhtJnghpaJizf;NfhshFk;. nrt;tha; msTepiwTilanghUs; GtpiaNkhjpajhy; ,J 
cUthfp ,Uf;fyhk; vdf; fUjg;gLfpwJ. re;jpudpd; Nkw;gug;gpy; epoiycUthf;Fk; 
gs;sq;fSk; nrq;Fj;jhdntt;NtWmstpyhdkiyfSk; fhzg;gLfpd;wd. re;jpudpy; 
gl;Lvjpnuhspf;fg;gLk; xspahdJ1¼tpdhbfspy; Gtpiate;jilfpwJ. re;jpud; 
GtpiatplrpwpaJvd;gjhy; mjd; <h;g;Grf;jpGtpapd; <h;g;Grf;jpapy; 1/6klq;Fkl;LNk. 
vdNt>kdpjh;fs; re;jpudpy; Gtpiatpl 6 klq;FvilFiwthf ,Ug;ghh;fs;.  

 
mg;gy;NyhIIkdpjKaw;rpapdhy; epyTf;FmDg;gg;gl;ltpz;ntspfykhFk;. 
,Jmnkhpf;fhtpd; NASA epWtdk; %yk; mDg;gg;gl;lJ. 
,uz;Lmnkhpf;ftpz;ntsptPuh;fs; ePy; Mk;];l;uhq; kw;Wk; vl;tpd; My;l;hpd; Mfpa 
,UtUk; 1969 [_iy 20 md;Wre;jpudpy; ePhpy;yhjmikjpf;flypy; (Sea of 
Tranquility) fhy; itj;jdh;. mth;fs; mq;F 21 kzpNeuk; 38 epkplq;fs; kw;Wk; 21 
tpehbfs; ,Ue;jdh;.  
 
FWq;Nfhs;fs; (Asteroids):  
 
• FWq;Nfhs;fs; vd;gJkw;wNfhs;fisg; Nghy #hpaidr; Rw;wptUk; ghiwahy; Md tpz; 

ntspf;fw;fs; MFk;. ,JrpwpaNfhs;fs; vdTk; miof;fg;gLfpwJ. #hpa FLk;gj;jpy; 
mjpfstpyhdFWq;Nfhs;fs; fhzg;gLfpd;wd. ,q;Fmstpy; nghpajhffhzg;gLk; 
FWq;Nfhs;fs; “thd;Nfhs;fs;” vdmiof;fg;gLfpd;wd. ,itfs; nrt;tha; kw;Wk; tpahod; 
Nfhs;fSf;F ,ilapy; fhzg;gLfpd;wd. ,e;jg; 
gFjpia“FWq;Nfhs;gl;il”vd;Wmiof;fpNwhk;. ,jd; tpl;lkhdJ 100 fp.kPl;lhpypUe;Jrpwpa 
$ohq;fw;fs; msTtiuf; fhzg;gLfpwJ. ,itfs; fle;jfhyj;jpy; 
ntbj;Jrpjwbf;fg;gl;lNfhs;fs; my;yJ thy; el;rj;jpuq;fspd; xUgFjpahf ,Uf;fyhk; 
vdek;gg;gLfpwJ. jpdKk; GJg;GJFWq;Nfhs;fs; fz;Lgpbf;fg;gLfpd;wd.  
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th];el;rj;jpuq;fs; (Comets):  
 

• thy;el;rj;jpk; kpfTk; cw;rhfj;ijmspf;ff;$baxUthd;nghUs; MFk;. ,JMh;tj;ijAk; 
mNjNtisapy; gaj;ijAk; Vw;gLj;jf;$baJ. fhnkl; (Comet) vd;fpwMq;fpynrhy; 
fpNuf;fnkhopapy; cs;s m];lh; Nfhkl;b]; (Aster kometes) vd;fpw %yr; 
nrhy;ypypUe;Jngwg;gl;lJ. ,jd; mh;j;jk; “ePsKbTilael;rj;jpuk;”MFk;. ,itfs; 
rpWrpWgdpg;nghUs;fs; kw;Wk; vhpfw;fspd; Jfs;fshy; Mdit. ,itfs; 
xOq;fw;wRw;Wg;gijapy; #hpaidr; Rw;wptUfpd;wd. rpyNeuq;fspy; ,it #hpaDf;F 
kpfmUfpYk; (Perihelion) rpyNeuq;fspy; #hpaDf;F ntFnjhiytpYk; fhzg;gLk; 
(Aphelion).  

 

• ill;ld; (Titan) –Nkfk; kw;Wk; tsp kz;lyj;Jld; $baxNuJizf;Nfhs;.  

• rdpf;Nfhspd; kpfg;nghpaJizf;Nfhs; ,J. ,J #hpaf;FLk;gj;jpy; 
,uz;lhtJnghpaJizf;Nfhs;. Nkfk; kw;Wk; mlh;j;jpahdtspkz;lyj;Jld; 
$baxNuJizf;Nfhs; ,JNt. 

• Gtpapd; fle;jfhyq;fspy; fhzg;gl;lmNj #o;epiy ill;ldpy; cs;sJ 
(#hpaDf;F mUfpy; ,Ug;gjhy; vg;NghJk; ntg;gkhf ,Ug;gJjhd; NtWghL). 

• ehrhfUj;Jg;gb>ill;ld; jhd; ,Jtiuehk; fz;ljpy; 
GtpNghd;wcyfkhfnjhpfpwJ.  

• 1655 ,y; lr;Rthdtpayhsh; fpwp];bad; `{n[d;]; (Christian Huygens) 
vd;gtuhy; ill;ld; fz;Lgpbf;fg;gl;lJ. `{n[d;]; Nyd;lh; 
Ma;TNfrpdptpz;ntspXlj;ijINuhg;gpad; tpz;ntspMa;Tikak; 
%ykhfill;lDf;FmDg;gpaJmtiunfsutpf;Fk; tifapy; mtuJngahpy; 
mDg;gg;gl;lJ.  

• ill;ld; Jizf;Nfhspd; tpl;lk; 5>150 fp.kP ,J Gtpapd; mstpy; ghjpAk; 
nrt;thapd; msTf;Fr; rkkhfTk; fhzg;gLfpwJ. ,jdNkw;gug;Gntg;gepiy– 
179 nry;rpa];. ,e;jntg;gepiyePiughiwNghd;Wfl;bahfptpLfpwJ. ,JkPj;Njd; 
thAitjputepiyapy; itj;jpUf;fpwJ. Nkw;gug;GmOj;jk; Gtpapd; 
mOj;jj;ijtplnfhQ;rk; mjpfk;. Gtpapd; mOj;jk; fly; kl;lj;jpy; 1 kpy;ypghh; 
,J ill;ldpy; 1.6 kpy;ypghh;. ePs; tl;lghijr;Rw;W 15.945 ehl;fs;. ,jd; 
epiwKf;fpakhfgdpkw;Wk; ghiwg; nghUs; tbtpy; fhzg;gLfpwJ. 
,jw;Ffhe;jGyk; fpilahJ.  

 
tpz;fw;fs; (Meteors):  
 
• rpyNeuq;fspy; ,uTNeuj;jpy; thdpy; xUgpufhrkhdxspf;fPw;WrpytpehbfSf;Fj; Njhd;Wk;. 

,ijvhpel;rj;jpuq;fs; vd;fpNwhk;. ,itFq;Nfhs; gl;ilfspd; 
njhFg;gpypUe;JntspNaw;wg;gl;lghiwj; Jz;LfshFk;. ,itfs; tzpkz;lyj;jpw;Fs; 
tUtjw;FKd; tpz;ntspf; fw;fs; (Meterorids) vdmiof;fg;gLk;. ,ittspkz;lyj;jpw;Fs; 
mjpfNtfj;Jld; Eiofpd;wd. Mdhy; ngUk;ghyhdtpz;fw;fs; (Meteors) 
tspkz;lyj;jpw;Fs; EioAk; Kd;ghfvhpe;JtpLfpd;wd. ekJ tsp kz;lyj;jpw;Fs; 
Eioe;jTlNdrpyvhpfw;fs; KOtJk; vhpahky; Gtpapy; tpOe;JngUk; 
gs;sq;fiscUthf;Ffpd;wd. ,t;thWKOtJk; vhpahky; Gtpapy; tpOk; 
kpfg;nghpatpz;fw;fisvhpfw;fs; (Meteorites) vdmiof;fpd;Nwhk;. tlmhpN]hdhtpy; 
cs;svhpfy; gs;sj;jhf;F ,e;jpahtpy; kfhuh~;buhkhepyk; Gy;jhdh; (Buldhana)khtl;lj;jpy; 
cs;sNyhdhh; (Lonar) vhpAk; ,t;tifvhpfw;fspd; jhf;fj;jpw;Frpwe;jvLj;Jf;fhl;lhFk;.  

 
Gtpapd; cUtKk; tbtKk;: 
 
• xUfhyj;jpy; Gtpjl;ilvdTk; flypy; gazpf;Fk; NghJfg;gy;fs; Gtpapd; tpspk;Gfspy; 

gazpf;fKbAk; vdTk; ek;gg;gl;lJ. ,ilf;fhytuyhWtiuf;Fk; ,e;jfUj;Jjhd; 
ek;gg;gl;lJ. khYkpfisj; Njh;e;njLf;Fk; NghJnfhyk;G]{f;F ,J xUrpf;fyhf 
,Ue;jJ>gz;ilafpNuf;ffUj;jpd; gbGtpahdJflyhy; #og;gl;bUe;jJ. fly; jhd; 
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vy;yhMWfSf;Fk; gpwg;gplk; vdek;gg;gl;lJ. mdhf;]pkd;lhpd; (600 ngh.M.K) 
mwpf;ifg;gbcUis tbt Gtpthd;Nfhstbthy; #og;gl;Ls;sJ. gpj;jhfu]; (582 – 507 
ngh.M.K) GtpahdJNfhstbtk; vd;Wek;gpdhh;. ,e;jtbtNkmwpQh;fs; 
Vw;Wf;nfhz;ltbtkhff; fUjg;gl;lJ. mhp];lhl;by; (384 – 322 ngh.M.K) GtpNfhstbtk; 
cilaJvDk; Nfhl;ghl;ilntspapl;lhh;. ,thpd; $w;Wfspy; rpyre;jpudpd; epoy; 
re;jpufpufzj;jpd; NghJtl;lkhffhl;rpaspg;gJkw;Wk; ehk; njd;JUtk; 
Nehf;fpgazpf;fgazpf;fel;rj;jpuf;$l;lq;fs; thdpy; mjpfcauj;jpy; 
fhzg;gLtJNghyczh;tJMFk;. vuNlh];jdp]; (275 – 195 ngh.M.K) vfpg;jpy; 
,Ue;Jghh;f;Fk; NghJ #hpadpd; Vw;wk; GtpNkw;gug;gpd; epiyg;ghl;bw;FVw;whw; Nghy; 
khWtijf; nfhz;LGtpapd; ghpkhzj;ijf; fz;lwpe;jhh;.  

 
fPo;fz;lMuha;r;rpKbTfs; GtpxUNfhstbtk; nfhz;lJvdf; $WfpwJ.  
 

1. kiyKfg;Gfs; #hpad; kiwe;jgpd;Gk; #hpa xspahy; xspUtJ.  
2. fg;gy;fs; mbthdj;ijnjhl;lgpd; kiwe;JNghtJ 
3. re;jpud; xUtl;lj;jl;LNghyNjhd;WtJ 
4. GtpxUtl;l tbt epoiyre;jpufpufzj;jpd; NghJVw;gLj;JtJ.  
 

• GtpxUNfhstbtkhFk;.epyeLf;Nfhl;by; gUj;Jk; JUtj;jpy; jl;ilahfTk; fhzg;gLfpwJ. 
,jid“Gtptbtk;” (Geoid) vd;fpNwhk;. mjhtJGtpiag; Nghd;wmikg;GMFk;. 
ikatpyf;Ftpirapd; fhuzkhfepyeLf;Nfhl;Lg; gFjpgUj;Jfhzg;gLfpwJ. Gtpapd; 
<h;g;GtpirJUtj;jpy; mjpftypikAs;sjhfTk; epyeLf;Nfhl;Lg; gFjpapy; typikf;Fiwe;Jk; 
fhzg;gLfpwJ.  

 
• #hpadpd; <h;g;Grf;jpahdJJUtq;fspy; NtWgLk;. Gtp #hpaidr; Rw;Wk; 

NghJtlJUtkhdJtlJUtel;rj;jpuj;ijNehf;fp ,Uf;Fk;. ,e;jGtpahdJjd; mr;rpy; 
rha;e;Jfhzg;gltpy;iyvdpy; ,uTk; gfYk; vy;yhfhyepiyfspYk; 
xNufhymsTnfhz;ljhf ,Uf;Fk;.  

 
Gtpapd; ,af;fq;fs;:  
 
Gtpf;F ,uz;Lmbg;gil ,af;fq;fs; cz;L. mit 

1. Gtpjd;idj;jhNdRw;Wjy; (RoYjy;)  
2. jd;idj;jhNdRw;wpf;nfhz;L #hpaidAk; Rw;Wjy; (tyk;tUjy;)  

 
mz;l ,af;fk; (Galacitc Movement): ,J #hpaf; FLk;gk; 
nkhj;jkhfghy;topmz;lj;njhFjpapd; ikaj;ijr; Rw;wptUtjhFk;. ,Ug;gpDk; ,J 
Gtpapd; #o;epiy khw;wj;jpy; rpwpamsTkhw;wj;ijNaVw;gLj;JfpwJ.  
 

1. jd;idj;jhNdRw;Wjy; (Rotation) 
 

• Gtpjd; mr;rpy; jd;idj;jhNdr; Rw;wptUtijGtpr;Row;rp(Rotation) vd;fpNwhk;. Gtpapd; 
mr;Rvd;gJGtpapd; ikaj;jpy; fle;Jnry;Yk; xUfw;gidf;NfhlhFk;. 
Gtpjd;idj;jhNdRw;wpf;nfhs;s 23 kzpNeuk;> 56 epkplk; kw;Wk; 4.09 
tpehbfisvLj;Jf;nfhs;fpwJ. ,J #hpadpd; Njhw;w ,af;fj;jpw;Fvjph;jpirapy; 
fpof;FNehf;fpRoy;fpwJ. Gtpapd; mr;rhdJ #hpaidr; Rw;Wk; jsj;jpw;F 66½°rha;e;Jk; 
jd;Dilamr;rpy; nrq;Fj;jhf 23½°rha;e;Jfhzg;gLfpwJ. GtpRw;Wk; Ntfk; 
epyeLf;Nfhl;bypUe;JJUtj;ijNehf;fpnry;ynry;ykhWgLk;. GtpRw;Wk; Ntfk; Gtpapd; 
eLg;gFjpapy; mjpfkhff; fhzg;gLfpwJ. ,q;FGtpapd; jpirNtfk; kzpf;F 1>670 fp.kPMFk;. 
GtpRw;Wk; Ntfk; JUtj;jpy; Vwf;Fiwa Ropak; MFk;.  

 
GtpRow;rpapd; tpisTfs;:  
 
GtpRoYtjhy; fPo;fz;ltpisTfs; Vw;gLfpd;wd.  
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1. #hpad; cjpg;gJkw;Wk; kiwtJNghd;wNjhw;wk; GtpRoYtjhy; Vw;gLfpwJ. ,jdhy; 
Gtpapd; Nkw;gug;gpy; ,uTgfy; khwpkhwpNjhd;WfpwJ.  

2. Gtpapd; ntt;NtW ,lq;fspy; ntt;NtW Neuk; 
fhzg;gLtjw;FGtpRow;rpNafhuzkhfmikfpwJ. 360 bfphpia 24 kzpNeuj;jhy; 
tFj;jhy; #hpaid flf;Fk; xt;nthUjPh;f;fNuiff;Fk; 4 epkplk; tpj;jpahrk; Vw;gLfpwJ. 
,jdhy; xUkzpNeuk; vd;gJ (60 epkplq;fs;) xUehspy; 1/24gq;FMFk;.  

3. xLk; uapypy; ePq;fs; gazpf;Fk; NghJcw;Wftdpj;jPh;fs; vd;why; uapy; ghijf;FmUfpy; 
cs;skuq;fs;>tPLfs; kw;Wk; tay;ntspfs;>uapy; nry;Yk; jpirf;Fvjph;j; jpirapy; 
efh;tijNghd;W #hpaDk;>GtpAk; kw;Wk; gpwthd;ntspg; nghUl;fSk; Njhw;wkspf;fpd;wd. 
GtpNkw;fpypUe;Jfpof;fhfRoYtjhy; #hpad;>epyT>Nfhs;fs; kw;Wk; el;rj;jpuq;fs; 
midj;Jk; fpof;NfNjhd;wpNkw;NfkiwtJNghd;WNjhw;wkspf;fpwJ.  

4. GtpRow;rpapdhy; nfhhpahyp]; tpircUthfpwJ. ,jdhy; fhw;Wkw;Wk; fly; miyfs; 
jq;fs; ghijapy; ,Ue;JtpyFfpwJ.  

5. fly; Xjq;fs; cUthtJ #hpad; kw;Wk; re;jpudpd; <h;g;Gtpirfspdhy; kl;Lk; 
,d;wpGtpRow;rpahYk; cUthfpwJ.  
 

• ,e;jGtpRow;rp ,af;fk; jhd; Gtpapd; JUtq;fs; jl;ilahfTk; eLtpy; nghpjhfgUj;Jk; 
,Ug;gjw;FfhuzkhFk;. vdNtGtpapd; tpl;lk; JUtq;fspYk; epyeLf;Nfhl;LgFjpapYk; 
khWgLfpwJ.  

 
RoYtjw;Fk; tyk; tUtjw;Fk; ,ilNacs;sNtWghL:  
 

RoYjy; (Rotation)  tyk;tUjy; (Revolution) 
GtpNkw;fpypUe;Jfpof;fhfjdJmr;rpy; 
RoYtJ 

ePs;tl;lg;ghijapy; #hpaidr; Rw;wptUk; 
Gtpapd; ,af;fk;  

xURw;Wf;F 24 kzpNeuk; vLj;Jf; 
nfhs;fpwJ. (xUehs;)  

xUKiwtyk; tu365¼ehl;fs; (xUtUlk;) 
MFk;.  

,JxUmd;whlepfo;T ,JxUtUlepfo;T 
,J ,uT–gfy;>Xjq;fs;>fhw;Wtpyf;fk; 
kw;Wk; fly; ePNuhl;lq;fs; 
Vw;gLtjw;FfhuzkhfpwJ.  

,J ,uTgfypy; Vw;gLk; Neu 
khw;wq;fs;>ez;gfy; Ntisfspy; 
#hpadpd; epiyapy; / ,Uf;Fk; ,lj;jpy; 
Vw;gLk; NtWghLkw;Wk; gUtfhyq;fspy; 
Vw;gLk; khw;wj;jpw;FfhuzkhfpwJ.  

 
xspA+l;lj;jpd; tl;lk; (Circle of Illumination):  
 

• xspiaAk; ,UisAk; gphpf;Fk; GtpiaRw;wpAs;sNfhl;ilxspA+l;lj;jpd; tl;;lk; vd;fpNwhk;.  
 
• ,JJUtq;fisf; fle;Jnry;Yk;NghJrkkhd ,uTk; gfYk; Vw;gLfpwJ. 

,e;jNfhl;iltpz;ntspapy; ,Ue;Jkl;LNkghh;f;fKbAk;. ntt;NtWfhyepiyf; Nfw;g 
,e;jNfhl;bd; miktplk; khWgLfpwJ.  

 
Gtpjd;idj;jhNdRw;wpf;nfhz;L #hpaidAk; Rw;Wjy; (Revolution). 
 

• GtpjdJePs;tl;lg;ghijapy; #hpaid fbfhujpirf;Fvjph; jpirapy; Rw;wptUtij #hpaid 
Rw;Wjy; vd;fpNwhk;. Gtpjd;Dilaghijapy; #hpadplkpUe;J 150 kpy;ypad; fp.kPl;lh; 
njhiytpy; Rw;WfpwJ. Nfhs;fspd; ePs;tl;lghijapdhy; #hpaDf;Fk; Gtpf;Fk; 
,ilNacs;s J}uk; fhyj;jpw;FVw;gkhWgLfpwJ. [dthp 3k; NjjpGtp #hpaDf;FkpfmUfpy; 
fhzg;gLk;. mij #hpa mz;ikg;Gs;sp(Perihelion) vd;fpNwhk;. (Perihelion – perivd;why; 
mUfpy;>Helionvd;why; #hpad;). ,e;jGs;spapy; Gtpf;Fk; #hpaDf;Fk; ,ilNaAs;s J}uk; 
147 kpy;ypad; fp.kPl;lh; MFk;.  

 
• [_iy 4k; NjjpGtpahdJ #hpaid tpl;LntFj;njhiytpy; fhzg;gLk;. ,ij 

#hpanjhiyJ}uGs;sp (Aphelion) vd;fpNwhk;. (Aphelion = ‘ap’) vd;why; njhiytpy;>‘helion’ 
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vd;why; #hpad;) ,e;jGs;spapy; Gtpf;Fk; #hpaDf;Fk; ,ilNaAs;s J}uk; 152 kpy;ypad; 
fp.kPl;lh; MFk;.  

 
• Gtp #hpaidr; Rw;wptuvLj;Jf; nfhs;Sk; fhymsT 365 ehl;fs; 6 kzpNeuk; (5 kzpNeuk;> 

48 epkplk; kw;Wk; 45 tpdhbfs;) my;yJ 365 ehl;fs; MFk;. Gtp #hpaidr; Rw;wptUk; 
Ntfk; kzpf;F 1>07>000 fp.kPl;lh; my;yJxUtpehbf;F 30 fp.kPl;lh; Ntfk; MFk;. Jg;ghf;fpapy; 
,Ue;JtUk; Njhl;lhtpd; Ntfk; $l xUtpehbf;F 9 fp.kPl;lh; jhd;.  

 
Gtptyk; tUjYk; yPg; tUlKk;: 
 
• Gtp #hpaid xUKiwg; Rw;wptuvLj;Jf; nfhs;Sk; fhymsitxUMz;Lvd;fpNwhk;. Gtp 

#hpaid xUKiwr; Rw;wptu 365 ehl;fs; kw;Wk; 6 kzpNeuk; my;yJ 365¼ehl;fs; 
vLj;Jf;nfhs;fpwJ. ,e;jmjpfg;gbahd¼(6 kzpNeuk;) ehisehs;fhl;bapy; 
Fwpj;Jfhl;LtJxUrthyhFk;. ek; ehs; fhl;biaGtpRow;rpf;FVw;gepiyahfitj;Jf; 
nfhs;sehd;FMz;LfSf;FxUKiw $LjyhdxUehisgpg;uthpkhjj;jpy; Nrh;j;Jf; 
nfhs;fpNwhk;. ,e;jMz;ilyPg; Mz;L(Leap Year) vdmiof;fpNwhk;. ,e;jyPg; Mz;by; 
gpg;uthpkhjk; 29 ehl;fs; nfhz;ljhf ,Uf;Fk;.  

 
Gtptyk; tUjyhy; Vw;gLk; tpisTfs;:  
 
Gtp #hpaid tyk; tUtjd; %yk; fPo;fz;ltpisTfs; Vw;gLfpd;wd.  

• gUtf;fhyq;fspd; Row;rp 
• gfy; kw;Wk; ,utpd; fhyNtWghL 
• GtpNkw;gug;gpy; #hpaf; fjph; guty; kw;Wk; ntg;gkz;lyNtWghL 

 

gUtfhyq;fs; (Seasons):  
 
• Gtp #hpaid tyk; tUtjhYk; jd; mr;rpy; Mz;LKOtJk; 23½° xNujpirapy; rha;e;J 

,Ug;gjhYNkgUtfhyq;fs; Vw;gLfpd;wd. gUtfhyq;fs; 
nghJthftre;jfhyk;>Nfhilf;fhyk;> ,iyAjph;fhyk; kw;Wk; Fsph;fhyk; 
vdehd;FgUtfhyq;fshfgphpf;fg;gLfpwJ. Gtpjd; ePs;tl;lg; ghijapy; #hpaid tyk; 
tUtjhy; #hpaf; fjph; nrq;Fj;jhftpOk; ml;rNuiffs; khWfpd;wd. NkYk; #hpadhdJ 
Mz;LKOtJk; 
tlf;FNehf;fpNahmy;yJnjw;FNehf;fpNahgazpg;gJNghd;wxUNjhw;wj;ijjUfpwJ 
,jw;F“#hpadpd; Njhw;wefh;T”vd;Wngah;. ,J #hpad; epyeLf;Nfhl;bw;Fnjw;Fk; tlf;Fk; 
miytJNghd;wxUNjhw;wj;ijj; jUfpwJ. Mdhy; cz;ikapy; Gtpjhd; jdJrha;e;jmr;rpy; 
#hpaidr; Rw;wp ,aq;FfpwJ. jpdrhpmy;yJkhjmbg;gilapy; Mz;bd; 
NtWNtWfhyfl;;lj;jpy; ,J NtWgLfpwJ. khh;r; 21 kw;Wk; nrg;lk;gh; 23y; #hpad; kpfr; 
rhpahffpof;NfNjhd;wpNkw;NfkiwfpwJ.  

 
rkehs; (Equinox) kw;Wk; ePz;lgfy; - ,uTehs; (Solstice) 
 

• #hpaf; fjph; ez;gfypy; nrq;Fj;jhftpOk; vd;gJcq;fSf;Fj; njhpAk;. 
,e;jnrq;Fj;Jf;fjph;fs; xUFwpg;gpl;l ,lj;jpy; kl;Lk; tpOk;NghJmjpfntg;gj;ijf; 
nfhLf;fpwJ.  

 
rkehs;: 
 
• Gtp #hpaidr; Rw;Wk; jsKk; epyeLf;NfhLk; xd;iwxd;Wre;jpf;Fk; NghJrk,uTgfy; 

Vw;gLfpwJ. khh;r; 21y; #hpad; epyeLf;Nfhl;bw;FNky; nrq;Fj;jhffhzg;gLtjhy; cyfk; 
KOtJk; ,uTk; gfYk; rkmstpy; fhzg;gLfpwJ. #hpadpd; ,e;jepiyiatre;jfhyrkehs; 
(Spring Equinox) vdmiof;fpNwhk;. mNjNghynrg;lk;gh; 23y; #hpad; epyeLf;Nfhl;bw;FNky; 
nrq;Fj;jhffhzg;gLtjhy; cyfk; KOtJk; ,uTk; gfYk; rkmstpy; fhzg;gLfpwJ. 
#hpadpd; ,e;jepiyia ,iyAjph;fhyrkehs; (Autumn Equinox) vdmiof;fpNwhk;. 
,uz;LJUtq;fSk; #hpa xspiangw;Wf; nfhs;tjhy; cyfpd; vy;yh ,lq;fspYk; ,uTk; 
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gfYk; rkkhf ,Uf;Fk;. ,JtlJUtj;jpw;Ftre;jfhykhfTk; njd;JUtj;jpw;F ,iyAjph; 
fhykhfTk; ,Uf;Fk;.  

 
ePz;lgfy; ,uTehs;:  
[{d; 21 md;W #hpadpd; epiy:  
 
• tlJUtk; #hpaid Nehf;fpr; rha;e;Jfhzg;gLfpwJ. vdNt ,g;gFjp 24 kzpNeuKk; #hpa 

xspiangWk;. Mdhy; mNjehspy; njd;JUtk; #hpaid tpl;Ltpyfp ,Ug;gjhy; 24 
kzpNeuKk; ,Ushf ,Uf;Fk;. me;ehspy; #hpadpd; xspf;fjph;fs; flfNuifapy; 
(23½°tlf;F) nrq;Fj;jhftpOk;. tlJUtj;jpy; gfy; ,uittplePz;ljhf ,Uf;Fk;. ,jdhy; 
tlJUtj;jpw;FNfhilfhykhfTk; njd;JUtj;jpw;FFsph;fhykhfTk; fhzg;gLfpwJ. 
,ijNfhilfhyePz;lgfy; ehs; (Summer solstice) vdmiof;fpNwhk;.  

 
brk;gh; 22 md;W #hpadpd; epiy:  
• ,e;epiyapy; njd;JUtk; #hpaid Nehf;fprha;e;Jfhzg;gLfpwJ. Mdhy; tlJUtk; 

#hpaid tpl;Ltpyfpfhzg;gLfpwJ. ,e;ehspy; kfuNuifapy; (23½° njw;F) #hpadpd; 
xspf;fjph;fs; nrq;Fj;jhftpOfpd;wd. ,jdhy; njd;JUtk; mjpf #hpa xspiangWfpwJ. 
vdNt ,q;Fgfy; ePz;ljhfTk; ,uTFWfpajhfTk; fhzg;gLfpwJ. mNjNeuj;jpy; 
tlJUtj;jpy; ePz;l ,lTfhzg;gLfpwJ. ,f;fhyk; njd;JUtj;jpw;FNfhilf;fhykhfTk; 
tlJUtj;jpw;FFsph;fhykhfTk; cs;sJ. ,ijFsph; fhyePz;l ,uTehs; (Winter solstice) 
vdmiof;fpNwhk;.  

 
 

tuyhw;iw ,izf;Fk; Gtpapay;:  
nghpagpukPbd; kpfr;rPuhdxOq;fikg;gpd; ,ufrpak; fpl;lj;jl;lfz;Lgpbf;fg;gl;Ltpl;lJ.  
fp]htpd; ngUk; gpukPLVwj;jho 4>500 Mz;LfSf;FKd; fz;Lgpbf;fg;gl;lgpukPlhFk;. 
,Jfl;blf;fiyapd; tuyhw;wpy; xUmUQ;nrayhfmy;yJxUrthyhfNghw;wg;gLfpwJ. 
jw;nghOJxUmfo;thuha;r;rpahsh; vt;thW ,e;jgpukPLfs; Gtpapy; 
Kf;fpaehd;FjpirGs;spfspy; xOq;fikf;fg;gl;Ls;sJvd;Dk; ,ufrpaj;ijf; 
fz;Lgpbj;Js;shh;. ,jw;Fvfpg;jpah;fs; ,iyAjph;fhyrkehiscgNahfg;gLj;jp 
,Uf;fyhk; vd;WfUjg;gLfpwJ. ,jw;nfd;Wvfpg;jpah;fs; 
cgNahfpj;jKiwkpfJy;ypakhdJ.  
 
,iyAjph;fhyj;jpd; rkehsd;Wepyk; msg;gth; xUFr;rpiaGtpapy; el;Litj;Jmjd; 
epoiymd;WKOtJk; mse;jpUf;fpwhh;. mjd; KbTepoypd; 
NfhlhdJrhpahffpof;FNkw;fhfte;Js;sJ. NfhilePz;lgfy; ehSf;FgpwFrhpahf 91 
ehl;fisfzf;fpl;L ,iyAjph;fhyrkehisf; fz;Lgpbj;Js;sdh;.  

 
fpufzq;fs; (Eclipase):  
 
• Gtpapd; Row;rpahdJ ,uTgfy; kPJVw;gLj;Jk; tpisTfisg; gw;wpehk; mwpe;Jnfhs;Nthk;. 

gfy; xspapd; fhymsTml;rNuifkw;Wk; gUtfhyq;fisg; nghWj;JkhWgLfpwJ.  
 
• fpufzk; vd;gJxUtpz;ntspnghUspypUe;JtUk; xspiaNtnwhUtpz;ntspnghUs; flf;Fk; 

NghJmjd; epoyhy; KOtJkhfNthmy;yJgFjpahfNthkiwf;fg;gLtJMFk;. fpufzk; 
,uz;Ltifg;gLk;. mit> 

 
1. #hpafpufzk; (Solar Eclipse):  

• #hpaDf;Fk; Gtpf;Fk; ,ilapy; re;jpud; mike;jpUf;Fk; nghOJ #hpa fpufzk; epfo;fpwJ. 
mg;nghOJG+kpapypUe;JfhZk; #hpadpd; xUrpwpagFjpre;jpudhy; kiwf;fg;gLfpwJ. 
Mdhy;>cyfpd; xUrpwpagFjpapypUe;Jkl;LNk ,ijf; fhzf;$Lk;. ,JxUrpyepkplq;fs; 
kl;LNkepfOk;. re;jpud; #hpa tl;lj;jpd; xUgFjpiakiwg;gijmiu #hpa fpufzk; 
(Partial solar eclipse) vd;fpNwhk;. tisa #hpa fpufzk; (Annular solar eclipse) re;jpud; 
#hpaid eLtpy; fle;Jnry;Yk; NghJVw;gLfpwJ. KO#hpafpufzj;jpd; (Total solar eclipse) 
NghJre;jpudpd; epoyhdJ #hpaid KOtJk; kiwf;fpd;wJ. KO #hpa fpufzj;jpd; NghJ 
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#hpadpd; ntspg;gFjpahdJxsptpl;lkhfgpufhrpf;fpwJ. ,e;jepfo;itituNkhjpuk; (Diamond 
Ring) vdmiof;fpNwhk;.  
 

2. re;jpufpufzk; (Lunar eclipse)  

• re;jpufpufzk; KO re;jpuehsd;WGtpahdJre;jpuDf;Fk; #hpaDf;Fk; ,ilapy; 
tUk;NghJVw;gLfpwJ. GtpapypUe;Jghh;f;Fk; NghJGtpapd; epoyhdJre;jpudpd; xspiakq;fr; 
nra;Ak; re;jpudpd; xspahdJGtpapd; epoyhy; gFjpahfkiwf;fg;gLk; 
NghJmiure;jpuf;fpufzk; (A Partial lunar eclipse) Vw;gLfpwJ. re;jpudhdJGtpapd; Gwepoy; 
gFjpapy; fle;Jnry;Yk; NghJGwepoy; re;jpufpufzk; Vw;gLfpwJ. GtpahdJre;jpudpd; 
xspiaKOtJkhfkiwf;Fk; NghJKOre;jpufpufzk; (A total lunar eclipse) Vw;gLfpwJ. 
re;jpud; kpfr;rpwpajhf ,Ug;gjhy; ,f;fpufzk; rpykzpNeuq;fs; kl;LNkePbf;Fk;.  
 
re;jpudpd; tsh;r;rpepiy:  
 

• Gtp>re;jpud;>kw;Wk; #hpaDf;F ,ilapy; khWk; Nfhzq;fs; re;jpudpd; 
tsh;r;rpepiyiaeph;zapf;fpd;wd. re;jpudpd; epiyahdJxt;nthUkhjKk; 
‘mkhthir’md;wpypUe;JMuk;gpf;fpwJ. mjd;gpwFre;jpudpd; xUrpwpagFjpkl;LNKxsph;fpwJ. 
,jw;F“gpiwr;re;jpud;” (Crescent) vd;Wngah;. ,e;jgpiwr;re;jpud; Kjy; fhy; 
re;jpudhfcUthfpwJ. mjpfhpf;Fk; xspAld; %d;whtJfhy; 
epiyf;Ftsh;e;JtUtijKf;fhy;gFjpvdTk; gpwF KO re;jpudhfTk; khWfpwJ. 
,Jngsh;zkp vd miof;fg;gLfpwJ. ngsh;zkpf;Fg; gpd; re;jpud; 
Nja;e;Jmy;yJkiwe;JKf;fhy; re;jpud;>filrpfhy; re;jpud;>gpiwr; re;jpud; kw;Wk; KOtJk; 
kiwe;JNgha; fhzKbahjfUg;Gmkhthirre;jpudhfkhwptpLfpwJ.  
 
gy;NtWml;rNuifapy; fhzg;gLk; NtWgLk; gfy; Neu msT:  
 

• NkNynfhLf;fg;gl;lml;ltizapypUe;JepyeLf;Nfhl;LgFjpapy; kl;LNkMz;LKOtJk; 12 
kzp Neuk; gfy; ,uT ,Uf;Fk; vd;gJnjspthfj; njhpfpwJ. 
epyeLf;Nfhl;bypUe;Jtpyfpnry;Yk;NghJgfy; Neu NtWghLmjpfhpf;fpwJ. 
,e;jgUtfhykhw;wq;fshy; gfy; Neu NtWghLJUtgpuNjrq;fspy; kpfmjpfkhf ,Uf;Fk;.  
 
GtpNfhstbtkhf ,Ug;gjd; tpisTfs;:  
1. GtpngWfpd;w #hpa tPrypd; msTkhWgLfpwJ.  

• GtpahdJ #hpaDf;FtyJNfhzj;ijr; rhh;e;Jjl;ilahdNkw;gug;igf; nfhz;L ,Ue;jhy; 
vy;yhgFjpfSk; xNumsT #hpaf; fjph;tPr;irg; ngWk;. Mdhy; GtpahdJNfhstbtk; 
nfhz;lJ. vdNtGtpapd; caukhdgFjpfs; ntg;gkz;lyg;gFjpiag; Nghyntg;gk; 
ngWtjpy;iy. rpyFwpg;gpl;lml;rNuiffspy; fhzg;gLk; gFjpfs; kl;LnkFwpg;gpl;ljpdq;fspy; 
#hpadpd; fjph;fisnrq;Fj;jhfngWfpd;wd. ehk; tlf;Fmy;yJnjw;FNehf;fpr; nry;ynry;y 
#hpa fjph;fs; tpOk; Nfhzq;fs; FiwfpwJ. ,t;thW #hpaf; fjpu; tpOk; Nfhzk; kw;Wk; 
gfy; Neuq;fspy; Vw;gLk; khw;wkhdJ #hpa Rw;Wg;ghijapy; 66½° rha;thf #hpaidr; Rw;Wk; 
Gtpapd; epiyg;ghl;ilg; nghWj;JmikfpwJ.  

 
2. Gtpapd; gygFjpfismilAk; #hpa fjph;fspd; NtWgl;lNfhzk;:  

• epyeLf;Nfhl;ilj; jhz;b #hpa xspf; fjph;fs; xUFwpg;gpl;lNfhzj;jpy; Gtpiate;jilAk;. 
,e;jrha;Tf; fjph;fs; gue;jgug;gpy; tpOtjhy; mtw;wpd; ntg;gk; nrq;Fj;Jf; fjph;fspd; 
ntg;gj;ijNghd;WfLikahf ,Ug;gjpy;iy. ehk; JUtgFjpiaNehf;fpr; nry;ynry;yMh;bf; 
tl;lk; kw;Wk; mz;lhh;bf; tl;lj;jpw;Fmg;ghy; #hpaf; fjph;fs; kpfTk; rha;thftpOfpwJ. 
,jdhy; jhd; ekf;FNtWNtWntg;gkz;lyq;fs; fhzg;gLfpd;wd.  

 
• jho;e;jml;rNuifapy; cah;e;jntg;gepiyfhzg;gLfpwJ. mJkl;Lky;yhky; 

Fiwe;jNfhzj;jpy; tpOk; xspf;fjph;fs; cah;Nfhzj;jpy; tpOk; 
xspf;fjph;fistplmlh;j;jpahdtspkz;lyk; topahffle;Jnry;fpwJ. Fiwe;jNfhzj;jpy; 
tpOk; xspf;fjph;fs; tspkz;lygpujpgypg;Gkw;Wk; cl;fth;jyhy; ghjpf;fg;gLfpwJ.  
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ntg;gkz;lyq;fs; : (Heat Zones): 
 

• Gtpapd; NfhstbtKk; Gtp #hpaid Rw;Wk; ,af;fKk; #hpa fjph;fs; GtpNkw;gug;gpy; 
NtWNtWNfhzj;jpy; tpOtjw;FfhuzkhfpwJ. ,JGtpapd; Nkw;gug;gpy; fhzg;gLk; 
ntg;ggutypy; NtWghl;ilVw;gLj;JfpwJ.  

 
• ,jdhy; Gtp %d;WNtWgl;lntg;gkz;lyk; my;yJntg;gepiykz;lyq;fshfgphpf;fg;gLfpwJ. 

mitfs; ntg;gkz;lyk;>kpjntg;gkz;lyk; kw;Wk; Fsph;kz;lyk; MFk;. myF 6y; 
tspkz;lyk; vd;wjiyg;gpd; fPo; ,ijf; Fwpj;JePq;fs; ,d;Dk; tphpthfgbg;gPh;fs;.  

 
cyfpd; Neukz;lyq;fs;: (World Time Zones): 
 

• ,ilf;fhykdpjh;fs; #hpaf;fbfhuq;fs; kw;Wk; ePh;fbfhuq;fisf; nfhz;L #hpad; 
jPh;f;fNuifiaflg;gijfz;fhzpj;jdh;. 17 Mk; E}w;whz;by;>kdpjh;fs; Cry; fbfhuq;fisg; 
gad;gLj;jMuk;gpj;jdh;. ,Jflypy; nry;Yk; NghJrhpahdNeuj;ijfhl;Ltjpy;iy. gpd;dhspy; 
fhyf;fbfhuk; (1764 ,y;) fz;Lgpbf;fg;gl;lJ. ,f;fhyf;fbfhuk; 
Neuj;ijJy;ypakhffhl;lf;$baJ. fg;gNyhl;bfs; 19 Mk; E}w;whz;by; ,ijmjpfmstpy; 
gad;gLj;jpdh;. Mdhy; ngUk;ghyhdrpWefuq;fs; kw;Wk; ngUefuq;fspy; fbfhuq;fs; 
#hpacjak; kw;Wk; #hpa kiwititj;Njfzpf;fg;gl;lJ. ,g;gbcUthf;fg;gl;l cs;@H 
#hpa fbfhuq;fs; ,uapy; Nghf;Ftuj;Jkw;Wk; njhiynjhlh;Grhjdq;fspd; tsh;r;rpf;Fj; 
jilahf ,Ue;jJ. Neu kz;lyk; vd;gJGtpapd; xUgFjpapy; Nghf;Ftuj;Jtpahghuk; kw;Wk; 
rKjhaeyd;fSf;fhfxNurPuhfepiyahdNeuj;ijguhkhpg;gJMFk;. cjhuzkhf>ntt;NtW Neu 
kz;lyk; gpd;gw;wg;gl;lhy; ntt;NtWgFjpfspy; ,Ue;JtUk; ,uapy;fs; xNu ,uapy;gijapy; 
te;Jtpgj;Jf;FMshfNehpLk;.  

 
• jPHf;fNuifkw;Wk; Rw;Wk; Gtpianjhlh;GgLj;jpcyfpd; Neukz;lyq;fs; cUthf;fg;gl;lJ. 

Kjd;ik(0°) jPh;f;fNuifNaNeukz;lyj;jpw;FikakhFk;. ,J 7½° Nkw;Fkw;Wk; 
7½°fpof;FjPh;f;fNuifapypUe;JePl;bf;fg;gl;Ls;sJ. midj;JNeukz;lyq;fSk; fphPd;tpr; 
kj;jpaNeuj;ijgpd;gw;Wk; gbahf 24 
kzpNeuq;fisnfhz;lNeukz;lykhfcUthf;fg;gl;Ls;sd. Gtp 24 Neu 
kz;lyq;fshfgphpf;fg;gl;Ls;sJ. xt;nthUkz;lyKk; xUkzpNeuj;ijf; Fwpf;Fk;. Vndd;why; 
GtpahdJxUkzpNeuj;jpy; 15°jPh;f;fNuifiaflf;fpwJ (360° /  24kzpNeuk;) #hpad; 
Kjd;ikjPh;f;fNuifapy; tUk; NghJ7½°Nkw;Fkw;Wk; 7½°fpof;F ,ilapy; cs;smidj;Jg; 
gFjpfSk; ez;gfyhffUjg;gLfpwJ.  

 
gfy; Nrkpg;G Neuk;:  
kj;jpaml;rNuifapy; fhzg;gLk; INuhg;gh>tlmnkhpf;fh> M];jpNuypahkw;Wk; njd; 
mnkhpf;fhMfpaehLfspy; Nfhilfhyq;fspy; gfy;Neuk; ,uTNeuj;ijtpl $Ljyhf 
,Uf;Fk;. gfy; Neu fhymsitnray;gLj;jpaNghJk; gfy; Neuj;ijtre;jfhyq;fspy; 
xUkzp Neuk; Kd;ghfTk; ,iyAjph; fhyq;fspy; xUKzp Neuk; gpd;ghfTk; 
rhpnra;ag;gLfpwJ. ,JnghJthfgfy; Nrkpg;G Neuk; (Daylight Saving Time) 
vdmwpag;gLfpwJ.  

 
Neu kz;lyq;fs; (Time Zones): 
 

• GtpahdJjd; mr;rpy; 360 iaxt;nthU 24 kzpNeuj;jpw;Fk; xUKiwRw;wptUfpwJ. Gtpjd; 
xURw;iwKbf;fxUehs; vLj;Jf; nfhs;tijePq;fs; fhzyhk;. Neu tpfpjj;jpd; 
gbxUkzpNeuj;jpy; 15°flf;fpwJ. (360°/24)Rw;Wtijf; fhzyhk;. (360°/24). ,e;jvz; Neu 
kz;lyq;fiseph;zapg;gjpy; xUKf;fpagq;Ftfpf;fpwJ. ePq;fs;>Vw;fdNtcq;fs; 
fPo;tFg;Gfspy; ml;rNuifkw;Wk; jPh;f;fNuifmtw;wpd; gad;fs; Fwpj;Jgbj;jpUg;gPh;fs;.  

 
• Neu kz;yq;fiseph;zapg;gjpy; ml;rNuiffs; kw;Wk; jPh;f;fNuiffs; 

Kf;fpagq;Ftfpf;fpd;wd. ,itfs; Gtpiag; gphpf;Fk; fw;gidf; NfhLfshFk;. 
ml;rNuifvd;gJGtpiar; Rw;wpfpof;FNkw;fhfnry;Yk;. mittlJUtk; kw;Wk; 
njd;JUtj;jpy; cs;s ,lq;fismsf;fcjTk;. ,f;NfhLfs; 
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epyeLf;Nfhl;bypUe;JMuk;gpj;J0° ypUe;J 90°tiutlf;fhfTk; NkY; 0°apypUe;J 
90°tiunjw;fhfTk; nry;Yk;. ,itfs; epyeLf;Nfhl;bypUe;Jnjhiytpy; nry;yr; 
nry;yrpwpajhfpd;wd. Mdhy; jPh;f;fNuiffs; tlf;Fnjw;fhftiuag;gLfpd;wd. mitfs; 
Nkw;Ffpof;FJUtq;fspy; cs;sgFjpfismsf;fpd;wd. ,it Kjd;;ikjPh;f;fNuifapy; 
Muk;gpj;J 0° ypUe;J 180°tiufpof;fhfTk; NkYk; 0°ypUe;J 180°Nkw;fhfTk; nry;fpd;wd. 
ml;rNuiffs; Nghy ,y;yhky; ,it rkePsNfhLfshFk;. ,e;jNfhsxUq;fpizg;Gjpl;lk; 
0°jPh;f;fNuifapYk; ml;rNuifapYk; mike;Js;sJ. ,e;jg;Gs;spml;yhz;bf; ngUq;fly; 
gFjpapy; cs;snjd;Nkw;FMg;gphpf;fhtpw;FmUfpy; fhzg;gLfpwJ. NkYk; ,e;j 
,uz;LNfhLfSk; 180°my;yJrh;tNjrNjjpNfhl;by; re;jpf;fpd;wd. ,J cyfpy; 
ntt;NtWNeukz;lyq;fiseph;zapf;fcjTfpwJ.  

 
• Nkw;fz;lmidj;Jjfty;fSk; ,uz;Lmiktplq;fSf;F ,ilNacs;s Neu 

tpj;jpahrj;ijfzf;fplcjTfpwJ.  
 

1. Kjypy; ve;jjPh;f;fNuiffspy; ,uz;L ,lq;fs; mike;Js;sJvd;gijehk; 
njhpe;Jnfhs;sNtz;Lk;.  
 

2. mLj;jjhf>me;j ,uz;L ,lq;fspd; jPh;f;fNuifapd; tpj;jpahrj;ij (ghifapy;) 
fz;Lgpbf;fNtz;Lk;. xUNtis ,uz;L ,lq;fSk; Kjd;ikjPh;f;fNuifapd; xNugf;fj;jpy; 
mike;J ,Ue;jhy; me;j  ,U ghiffisAk; fopj;j Neu tpj;jpahrj;ijfzf;fplyhk;. 
,U ,lq;fSk; Kjd;ikjPh;f;fNuifapd; ntt;NtWgf;fj;jpy; mike;J ,Ue;jhy; mtw;wpd; 
ghiffisf; $l;b Neu tpj;jpahrj;ijf; fzf;fplKbAk;.  

 
3. %d;whtjhfehk; ghifmsitapd; tpj;jpahrj;ij 15 My; tFf;fNtz;Lk;. Vndd;why; 

xt;nthUkzpf;Fk; 15 ghiffs; cz;L. ,J ,uz;L ,lq;fSf;F ,ilNacs;s Neu 
tpj;jpahrj;ijj; jUfpwJ. vdNtxU ,lj;jpd; Neuj;ijAk;>fzf;fplNtz;ba ,lj;jpd; 
jPh;f;fNuifAk; njhpe;jpUe;jhy; ehk; vspjhf ,uz;L ,lq;fspd; Neu tpj;jpahrj;ijf; 
fzf;fplyhk;.  

 
• ,dpehk; kw;nwhUtopapy; ,uz;L ,lq;fSf;Fk; ,ilNacs;s Neu 

tpj;jpahrj;ijfzf;fplyhk;. mJrh;tNjrNjjpNfhl;ilikakhfitj;Jfzf;fpLtjhFk;. ,e;jf; 
NfhlhdJ gad; glj;jf;ftifapy; grpgpf; ngUq;flypy; mikf;fg;gl;Ls;sJ. 
vdNt>mUfpypUf;Fk; ,uz;Lefuq;fSf;FxUehs; tpj;jpahrk; fhzg;gLtjpy;iy. 
,Jrh;tNjrNjjpNfhl;by; mike;jpUe;jhYk; mUfpy; cs;s ,uz;L ,lq;fspd; Neu 
tpj;jpaghrj;ijfzf;fplKaw;rpf;Fk; NghJrw;Wfbdkhf ,Uf;fyhk;. 
,e;jfzf;fPLKjd;ikjPh;f;fNuifiaitj;Jfzf;fpl;lijg; NghyNtfzf;fplg;gLk;. Kjypy; 
,uz;LgFjpfSf;F ,ilNacs;sjPh;f;fNuifapd; (°) ghif (bfphp) 
tpj;jpahrq;fisfz;lwpaNtz;Lk;. ,ijehk; ,U vz;fisAk; $l;Ltjd; %yk; 
fzf;fplyhk;. gpwF $l;lg;gl;lvz;izxt;nthUkzpNeuj;jpw;Fk; fpilf;Fk; 15°ahy; 
tFf;fNtz;Lk;. ,Jrh;tNjrNjjpNfhl;by; cs;s ,U ,lq;fSf;Fk; ,ilNacs;s Neu 
tpj;jpahrj;ijj; jUfpwJ. NkYk; ekf;FVw;fdNtnjhpe;jNeuj;ij 
$l;bNahfopj;NjhGjpaNeukz;lyj;jpYs;sGjpaNeuj;ijfzf;fplyhk;.  
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Force, Motion and Energy 

6th TERM 1  

UNIT 2 

tpirAk; ,af;fKk; 

 
Xa;Tk; ,af;fKk;:  
xa;Tepiyvd;why; vd;d? ,af;fk; vd;why; vd;d?  
 
glj;jpy; fhl;bAs;sthW Gj;jfk; xd;W cq;fs; Nkirapd; ikaj;jpy; itf;fg;gl;bUg;gjhff; 
fUJNthk;. Gj;jfk; ,af;fj;jpy; cs;sjh? ‘,y;iy>Gj;jfk; xa;Tepiyapy; cs;sJ”vd;gNj 
cq;fspd; gjpyhf ,Uf;Fk;. ,g;NghJcq;fspd; Fwpg;Ngl;il itg;gjw;fhf mg;Gj;jfj;ij 
ePq;fs; Nkirapd; xUXukhf efh;j;JfpwPh;fs; vditj;Jf; nfhs;Nthk;. ePq;fs; efh;j;jpf; 
nfhz;bUf;Fk; NghJGj;jfk; ,af;fj;jpy; ,Ug;gjhff; $WtPh;fs;jhNd!  
 
vdNt Gj;jfkhdJ Nkirapy; xNu ,lj;jpy; ,Ue;jhy; Mj xa;Tepiyapy; ,Ug;gjhfTk; 
ePq;fs; mjidj; js;spxU ,lj;jpypUe;Jkw;Nwhh; ,lj;jpw;Fkhw;Wk;NghJ ,af;fepiyapy; 
,Ug;gjhfTk; fUjg;gLfpwJ.  
 
,NjNghy;jhd; NgUe;jpDs; ehk; gazk; nra;Ak; NghJ ekf;Fg; gf;fj;jpy; cs;snghUs;fs; 
Xa;TepiyapYk; ntspapy; cs;s kuq;fs;>fk;gq;fs; ,af;fepiyapYk; ,Ug;gjhfczh;fpNwhk;.  
 
,e;jpahtpd; goq;fhythdpayhsh; Mhpagl;lh>“vt;thWePq;fs; Mw;wpy; xUglfpy; 
nry;Yk;NghJMw;wpd; fiuahdJcq;fSf;Fg; gpd;Gwk; vjph;j;jpirapy; nry;tJNghyj; 
Njhd;WfpwNjh>mJNghyNtthdpy; cs;sel;rj;jpuq;fisehk; 
fhZk;NghJmJfpof;fpypUe;JNkw;fhfr; nry;tjhfj; Njhd;Wtjhy;>epr;rak; 
ekJG+kpahdJNkw;fpypUe;Jfpof;fhfj;jhNdRw;wNtz;Lk;”vd;WmDkhdpj;jhh;. gpwhplk; 
tpthjpj;Jk; E}y;fisthrpj;Jk; NkYk; fw;Wf;nfhs;f.  
 
xUnghUshdJxUepiyapy; ,Ue;Jghh;g;gtUf;Fxa;Tepiyapy; ,Ug;gJNghyTk; 
kw;nwhUepiyapy; ,Ue;Jghh;g;gtUf;F ,af;fj;jpy; ,Ug;gJNghyTk; Njhd;Wk;. 
vdNtXa;Tepiymy;yJ ,af;fepiyvd;gJmjidf; fhz;gtuJepiyiag; 
nghWj;Jkhwf;$bajhifahy; mjidr; rhh;Gilaitvd;fpNwhk;.  
 
NkYk; ,JFwpj;JMrphpah;fsplkpUe;Njhmy;yJcq;fs; mUfpy; cs;s E}yfj;jpw;Fr; 
nrd;WGj;jfq;fs; thapyhfNthmwpe;Jnfhs;Sq;fs;.  
 
 
njhLtpir>njhlhtpir:  
Nkw;$wpa epfo;Tfspy; tpirahdJ nghUspidj; njhLtjd; %yk; nraw;gLj;jg;gLfpwJ. 
,j;jifa tpirahdJ njhLtpirvd miof;fg;gLfpwJ.  
 
ePq;fs; njd;id kuq;fspd; mUfpy; ele;Jnry;Yk;NghJrpyNeuq;fspy; Kjph;e;jNjq;fhahdJ 
fPNo tpOtijg; ghh;j;jpUg;gPh;fs;. mJVd; fPNotpOfpwJ>vdNahrpj;jpUf;fpwPh;fsh? Gtpmjd; kPJ 
nray;gLj;Jk; tpirahdJ GtpaPh;g;GtpirahFk;. GtpaPh;g;GtpirahdJNjq;fhiaf; fPo; Nehf;fp 
,Og;gjd; fhuzkhfNt mJ fPNo Nehf;fptpOfpwJ.  
 
,NjNghy; fhe;jj;jpd; mUfpy; ,Uk;GJz;bidf; nfhz;LtUk; NghJ 
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fhe;jkhdJ ,Uk;Gj; Jz;bid<h;f;fpwJ. ,jw;Ff; fhuzk; fhe;jtpirahFk;. fhe;jkhdJ 
,Uk;Gj;Jz;bd; mUNftUk;NghNjmjidf; fth;e;J ,Og;gijg; ghh;j;jpUf;fpwPfsh?  
 
Nkw;fz;l ,Uepfo;TfspYk; tpirahdJnghUspidj; njhlhky; nraw;gLj;jg;gLfpwJ. 
,j;jifatpirfs; njhlhtpirfs; vdmiof;fg;gLfpwJ.  
 
Nkw;fz;l ,Uepfo;TfspYk; tpirahdJnghUspidj; njhlhky; nraw;gLj;jg;gLfpwJ. 
,j;jifatpirfs; njhlhtpirfs; vdmiof;fg;gLfpwJ.  
  
 
nghUspd; kPJnray;gLj;jg;gLk; tpirahdJ> 

• nghUis xa;T epiyapypUe;J ,af;f epiyf;Nfh my;yJ ,af;f epiyapypUe;J Xa;T 
epiyf;Nfh khw;Wk;.  
 

• ,aq;Fk; nghUspd; Ntfj;jpidNahmy;yJ jpiriaNah my;yJ ,uz;ilANkh khw;Wk;.  
 

• nghUspd; tbtj;jpy; khw;wj;ij Vw;gLj;Jk;.  
cq;fshy; njhLk; tpirfSf;Fk; njhlhtpirfSf;Fk; cjhuzk; mspf;f ,aYkh?  
ehd;fhtJ nraypy; ngd;rpy; miyT ,af;fj;ij Nkw;nfhs;fpwJ. vdNt ,af;fkhdJ Row;rp 
,af;fk;> tl;lg;ghij ,af;fk;>Neh;Nfhl;L ,af;fk; kw;Wk; miyT ,af;fk; vdehd;F 
tifahfg; gphpf;fg;gLfpwJ. fhfpjj;jpdhy; nra;ag;gl;l tpkhdj;jpidNah my;yJ 
VTfiziaNah xU Fwpg;gpl;l Nfhzj;jpy; tPRq;fs;. mjd; ghijahdJ xUtisTg; 
ghijahf ,Uf;Fk;. fhfpjk; Kd;Ndhf;fp efUk; mNjNtisapy; mjd; jpirAk; njhlh;e;J 
khw;wj;jpw;F cl;gLj;jg;gLfpwJ. ,e;jg; ghijtisTg; ghijvdmiof;fg;gLfpwJ.  
 
fhyxOq;F ,af;fk; kw;Wk; fhyxOq;fw;w ,af;fk;:  
 
Xh; miwapy; ,q;Fk; mq;FkhfefUk; ‘<’apidg; ghUq;fs;. mjDilaghijxUrPuw;wghijahf 
,Uf;fpwJmy;yth?  
 
Neh;f;Nfhl;L ,af;fk; - nghUshdJNeh;f;Nfhl;Lg; ghijapy; ,aq;Fk;. (c.k;) 
Neh;f;Nfhl;Lg;ghijapy; ele;Jnrd;Wnfhz;bUf;Fk; kdpjd;. jhdhff; fPNotpOk; 
nghUs;. 
 
tisTg;ghij ,af;fk; - nghUshdJKd;Ndhf;fpr; nrd;Wnfhz;bUf;Fk; 
jdJghijapy; jdJjpiriaj; njhlh;e;Jkhw;wpf; nfhz;Nl ,Uf;Fk;. (ck;) 
ge;jpidtPRjy;.  
 
tl;lg;ghij ,af;fk; - xUnghUs; tl;lg;ghijapy; ,aq;Fk; (ck;) fapw;wpd; 
xUKidapy; fy;ypidf; fl;br; Rw;Wjy;.  
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jw;Row;rp ,af;fk; - xUnghUs; mjd; mr;rpidikakhff; nfhz;L ,aq;Fjy; (ck;) 
gk;guj;jpd; ,af;fk;.  
 
miyT ,af;fk; - xUnghUs; xUGs;spiaikakhff; nfhz;LxUFwpg;gpl;lfhy 
,ilntspapy; Kd;Dk; gpd;DkhfNthmy;yJ ,lk; tykhfNthkhwpkhwpefh;jy; - 
(ck;) jdpCry;.  
 
xOq;fw;w ,af;fk; - xU<apd; ,af;fk; my;yJkf;fs; neUf;fk; kpFe;jnjUtpy; 
ele;Jnry;Yk; kdpjh;fspd; ,af;fk;.  
 
mjpNtfj;jpy; ,aq;Fk; miyT ,af;fk;:  
cq;fs; ez;giu xU ug;gh; Ngz;bd; ,U KidfisAk; ed;whf ,Oj;Jr; gpbj;Jf; 
nfhs;SkhW nrhy;yTk;. ,g;NghJePq;fs; ug;gh; Ngz;bd; ikag;gFjpia ,Oj;J 
tpLq;fs;.  
,g;NghJ miythdJ mjpfNtfj;jpy; eilngWtijf; fhz;fpwPh;fsh?  
miythdJ mjpNtfkhf eilngWk; NghJ ehk; mt;tpaf;fj;jpid mjph;TWjy; 
vd miof;fpNwhk;.  

 

 
 
ekJNtfk;? 
rpwpajhfxUtpisahl;Ltpisahlyhkh? cq;fs; ez;gh;fismioj;Jf; 
nfhz;Ltpisahl;Likjhdj;jpw;Fnry;Yq;fs;. Xl;lg;ge;jak; elj;Jtjw;fhf 100 kPl;lh; 
J}uj;jpidf; Fwpj;Jf; nfhs;Sq;fs;. el;GuPjpapyhdXl;lg;ge;ijaj;jpidelj;jpxt;nthUtUk; 100 
kPl;lh; J}uj;jpidvt;tsTNeuj;jpy; flf;fpd;wdh; vdepWj;Jf; fbfhuk; %yk; Fwpj;Jf; 
nfhs;Sq;fs;. ,g;NghJmth;fspd; Ntfj;jpidf; fz;lwpAq;fs;. mjidgpd;tUk; ml;ltizapy; 
FwpAq;fs;.  
 

xUnghUs; gazk; nra;jNtfKk; mg;nghUs; mg;gazj;jpw;fhfvLj;Jf; 
nfhz;lfhyKk; ekf;Fj; njhpAkhdhy; ek;khy; mg;nghUs; 
fle;jnjhiytpidf; fzf;fpl ,aYk;.  

 
ruhrhpNtfk; (s) = (fle;jnjhiyT(d) / (vLj;Jf;nfhz;lfhyk; (t)) 
vdNt> 
  fle;jnjhiyT(d) =ruhrhpNtfk; (s)×fhyk; (t) 
  d = s × t  
xUfg;gyhdJkzpf;F 50 fp.kPNtfj;jpy; 5 kzp Neuk; gazk; nra;jJvdpy; mf;fg;gy; 
fle;jnkhj;jj; njhiyTahJ? 
 
  s = 50fp.kP/kzp;t =5vdNtfle;jnjhiyT 
  d = s ×  t ; 50 fpkP/kzp×  5 kzp= 250fpkP 
mNjNghy; xUnghUspd; NtfKk; mJfle;jnjhiyTk; ehk; mwpNthkhdhy; mJgazk; 
nra;jNeuj;jpidek;khy; fzf;fpl ,aYk;.  
 
fhyk; (t) = (fle;jnjhiyT(d)/ (ruhrhpNtfk; (s):  
   t = d / s  
  fle;j njhiyT ________ fp.kP MFk;.  
 
rPuhd ,af;fk; kw;Wk; rPuw;w ,af;fk;:  
 
xU njhlh;tz;bahdJ jpUr;rpapypUe;J Gwg;gl;L kJiuia milfpwJ vd 
itj;Jf;nfhs;Nthk;. mJ rPuhf xNu Ntfj;jpy;jhd; nrd;wpUf;Fkh? ,y;iyay;yth? jpUr;rpapy; 
xa;T epiyapypUe;J Jtq;fp nkJthf Ntfj;ij mjpfhpj;J> gpd;dh; Fwpg;gpl;l Ntfj;jpy; 
gazk; nra;J> ghyq;fs; Nghd;wtw;iw flf;Fk; NghJ Ntfj;ijf; Fiwj;J> epiyapypUe;J 
Jtq;fp nkJthf Ntfj;ij mjpfhpj;J> gpd;dh; Fwpg;gpl;l Ntfj;jpy; gazk; nra;J> ghyq;fs; 
Nghd;wtw;iw flf;Fk; NgJ Ntfj;ijf; Fiwj;J> 
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jpiuapy; thOk; tpyq;Ffspy; rpWj;ijahdJruhrhpahf 112 
fp.kP/kzpvd;wNtfj;jpy; XLk; kpfNtfkhdtpyq;fhFk;.  

 
,ilg;gl;lnjhlh;tz;bepiyaq;fspy; epd;WgazpfisVw;wpf; nfhz;LkJiuiamile;jpUf;Fk; 
my;yth?  
 
,t;thWkhWgl;lNtfq;fspy; nry;tjhy; ,jd; ,af;fj;jpidehk; rPuw;w ,af;fk; vd;W 
$WfpNwhk;. ,Ug;gpDk; $L VNjDk; xUFwpg;gpl;lfhy ,ilntspapy; mJxUrPuhdNtfj;jpy; 
nrd;wpUf;Fk; jhNd! me;jfhy ,ilntspapy; njhlh;tz;bapd; ,af;fk; rPuhd ,af;fkhFk;.  
 
 
 
 
 
 
,d;iwa mwptpay; - Nuhghl;:  
 
Nuhghl;Lfs; vd;gJ jhdpaq;fp ,ae;jpukhFk;. rpy Nuhghl;Lfs; ,ae;jpu NtiyfisAk;> 
gzpfisAk; kdpjid tplr; rpwg;ghfTk; Jy;ypakhfTk; nra;a ty;yit. Nuhghl;Lfs; 
Mgj;jhd nghUl;fisf; ifahsTk;> kpfj;njhiytpy; cs;s Nfhs;fspd; ,ay;Gfisf; 
fz;lwpaTk; gad;gLfpd;wd. Nuhghl;lh vd;w nrf;Nfh];Nyhtpah thh;j;ijapypUe;J Nuhghl; 
vd;w thh;j;ijahdJ cUthf;fg;gl;lJ. ,jd; nghUs; cj;jpuTf;F gbe;j Copah; vd;gjhFk;. 
Nuhghl;bf;]; vd;gJ Nuhghl;Lfisg; gw;wp mwpAk; mwptpay; gphpT MFk;.  
 
Nuhghl;Lfshy; vd;d nra;a ,aYk;? 
 
Nuhghl;Lfshy; jq;fs; Rw;Wg;Gwj;ij czuTk; #oYf;F Vw;g vjph;tpid GhpaTk; ,aYk;. 
mtw;why; kpf El;gkhd gzpfisAk; nra;a ,aYk;> kpf mjpf tpiriag; gad;gLj;jp Mw;w 
Ntz;ba gzpfisAk; nra;a ,aYk;. ck; xU kUj;Jthpd; topfhl;Ljypd;gb mtw;why; fz; 
mWitr; rpfpr;iria Nkw;nfhs;s ,aYk; mNjNghy; mjdhy; xU kfpOe;jpid tbtikf;fTk; 
,aYk;. nraw;if Ez;zwptpidg; gad;gLj;jp Nuhghl;Lfs; jhq;fs; mLj;J vd;d nra;a 
Ntz;Lk; vd;w KbtpidAk; mitfNs vLf;f ,aYk;. 
 
Nuhghl;Lfspd; czh;jpwd;:  
 
kpd;dZ czh;tpfs; Nuhghl;Lfspd; fz;fshfTk; fhJfshfTk; cs;sd. ,ul;ilf; 
NfkuhthdJ mjw;F ,e;j cyfk; gw;wpa Kg;ghpkhzg; gpk;gj;jpid mspf;fpwJ. 
ikf;Nuh/Nghd;fs; xypia czu cjTfpd;wd. mOj;j czh;tpfs; mtw;Wf;Fj; 
njhLjYf;fhd El;gj;jpid mspj;J Kl;iliaj; J}f;Fk;NghJk; vt;tsT mOj;jk; nfhLf;f 
Ntz;Lk; vd czh;j;Jfpd;wd. mjDld; ,izf;fg;gl;l fzpg;nghwp NubNah miyfs; 
ghpkhw;wk; %yk; nra;jpfis mDg;gTk; ngwTk; cjTfpd;wJ.  
 
vd czh;j;Jfpd;wd. mjDld; ,izf;fg;gl;l fzpg;nghwp NubNah miyfs; ghpkhw;wk; %yk; 
nra;jpfis mDg;gTk; ngwTk; cjTfpd;wJ. 
 
Nuhghl;Lfshy; rpe;jpf;f ,aYkh?  
 
Nuhghl;Lfshy; rpe;jpf;f ,aYk;. mitfs; kpFe;jrpf;fyhdtpisahl;LfistpisahLfpd;wd. 
nr]; tpisahl;by; kdpjidtpl ,it rpwg;ghftpisahLfpd;wd. Mdhy; xUNuhghl;lhy; jhd; 
rpe;jpj;Jf; nfhz;bUf;fpNwhk; vd;gjidczuKbAkh? kdpjh;fs; mf czh;Tepiycs;sth;fs;. 
ehk; rpe;jpf;fpNwhk; vd;gjidek;khy; czuKbAk;. Mdhy; me;j mf czh;Tepiyvg;gb 
,aq;FfpwJvd;gijg; Ghpe;Jnfhs;sKbahJ. NuhNghf;fs; vg;NghJk; mf czh;Tepiyapy; 
,Uf;Fkh? vd;gijek;khy; $wKbahJ.  
 
nraw;ifEz;zwpT:  
 
nraw;ifEz;zwpTvd;gJkdpj %is Nghd;Wrpe;jpf;fj;jf;ftifapy; 
fzpdpnray;ghLfiscUthf;FtjhFk;. ,d;iwaepiyapy; ehk; mjidmilatpy;iynadpDk; 

Fwpg;gpl;lfhy ,ilntspapy; rPuhdNtfj;jpy; ,aq;Fk; 
nghUspd; ,af;fj;jpidehk; rPuhd ,af;fk; 
vd;Wk;>khWgl;lNtfq;fspy; ,aq;Fk; nghUspd; 
,af;fj;jpidehk; rPuw;w ,af;fk; vd;Wk; $WfpNwhk;.  
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rpyfzpdpfs; $l;lj;jpw;F ,ilapy; Kfq;fismilahsk; fz;Lnfhs;Sk; tifapy; 
mike;Js;sd.  
 
ehNdhNuhghl;Lfs;: 
 
ehNdhNuhghl;Lfs; my;yJehNdhNghl;]; vd;gitkpfr; rpwpamsTilait. mitkpfEz;zpa 
,lq;fspy; jq;fs; gzpfisr; nra;tjw;FcUthf;fg;gl;litMFk;. tUq;fhyq;fspy; ek;khy; 
,uj;jXl;lj;jpy; ehNdhNghl;Lfisr; nrYj;Jtjd; %yk; eilKiwapy; 
rhj;jpakpy;yhjEz;zpafbdkhdmWitrpfpr;irfisNkw;nfhs;s ,aYk;.  
 
xUehNdhNuhNghl;il ,uj;jXl;lj;jpy; nrYj;jpmjd; %yk; ey;ynry;fismopf;fhky; 
Gw;WNehahy; ghjpf;fg;gl;lnry;iykl;Lk; mopj;jhy; vt;tsTrpwg;ghf ,Uf;Fk; vd;Wcq;fshy; 
fw;gidnra;Jghh;f;fKbfpwjh?  
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 7th TERM 1  
myF 2  

tpirAk; ,af;fKk; 
 
 
Ntfk; - jpirNtfk;  
Ntfk;  
kPs; ghh;it 
ehk; Ntfk; vd;gjidg; gw;wpMwhk; tFg;gpy; gbj;Js;Nshk;.  
njhiyTkhWgLk; tPjk; Ntfk; vdg;gLk;. 
 
Ntfk; =njhiyT/fhyk;  
,jd; myFkPl;lh; /tpehb (kP/tp)  
Ntfj;jpidehk; rPuhdNtfk; kw;Wk; rPuw;wNtfk; vd ,U tiffshfg; gphpf;fyhk;.  
   
1 fp.kP/ kzp= 5 /18kP/tp 
,jidvt;thWehk; ngWfpNwhk; vd;gjidf; fhz;Nghk;.  
1 fp.kP= 1000kP 
xUkzp= 3600kP 
1 fp.kP/ kzp= 1000kP/ 3600 tp= 5 / 18kP/tp 
 
 
rPuhdNtfk;: 
xUnghUs; rkfhy ,ilntspfspy; rknjhiytpidf; fle;jhy; mg;nghUs; rPuhdNtfj;jpy; 
nry;fpwJvdg;gLk;.  
 
rPuw;wNtfk;:  
 
xUnghUs; ntt;NtWfhy ,ilntspfspy; ntt;NtWnjhiytpidf; fle;jhy; mg;nghUs; 
rPuw;wNtfj;jpy; nry;fpwJvdg;gLk;.  
 
ruhrhpNtfk; = fle;jnkhj;jj; njhiyT/ vLj;Jf;nfhz;lnkhj;jf; fhyk;  
 
jpirNtfk;: 
,lg;ngah;r;rpkhWgLk; tPjk; jpirNtfk; vdg;gLk;.  
 

jpirNtfk; (V) =
,lg; ngah; r; rp

fhyk;
 

jpirNtfj;jpd; SI myFkPl;lh; /tpehb (kP/tp) MFk;.  
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glj;jpy; fhl;bathWxUtpisahl;LtPuhq;fis 25 tpehbapy; 200 kPl;lh; 
Xl;lj;jpidepiwTnra;jhh; vd;why; mthpd; Ntfk; kw;Wk; jpirNtfj;jpidf; fhz;f.  
 
Ntfk; =fle;jnjhiyT/fhyk;  
 = 200 / 25  
 = 8 kP/tp 
jpirNtfk; = ,lg;ngah;r;rp/fhyk;  
   = 50 / 25  
   = 2 kP/ tp 
 
xUnghUshdJjd; ,af;fj;jpd; NghJjdJjpirapidkhw;whky; rPuhdfhy ,ilntspapy; rPuhd 
,lg;ngah;r;rpapidNkw;nfhz;lhy; mJrPuhdjpirNtfj;jpy; ,aq;FfpwJvdg;gLk;. (v.fh) 
ntw;wplj;jpy; gazk; nra;Ak; xsp.  
 
rPuw;wjpirNtfk;:  
xUnghUshdJjdJjpiriaNahmy;yJNtfj;jpidNakhw;wpf; nfhz;lhy; mg;nghUs; 
rPuw;wjpirNtfj;jpy; cs;sJvdg;gLk;. (v.fh) ,uapy; epiyaj;jpw;FtUk; njhlh;tz;bapd; 
,af;fk;. 
 
ruhrhpjpirNtfk;: 

ruhrhpjpirNtfk; =
nkhj;j ,lg; ngah; r; rp

vLj;Jf; nfhz;lfhyk;
 

  
KLf;fk;  
KLf;fk; (a) 
jpirNtfk; khWk; tPjk; KLf;fk; vdg;gLk;. NtWtifapy; $Wtjdhy;>xUnghUspd; 
Ntfj;jpNyhmy;yJjpirapNyhkhw;wk; Vw;gl;lhy; mg;nghUs; KLf;fkilfpwJvdg;gLk;.  
 
KLf;fk; (a) =jpirNtfkhw;wk; /fhyk;  

  = 
( ) ( )

( )

v u

t

,Wjpj; jpirNtfk; - Muk; gj; jpirNtfk;  

fhyk; 
 

  a = 
( )v u

t

−
 

KLf;fj;jpd; ISmyFkP/ tp2+ 

 
xUnghUspd; Ntfj;jpNyhmy;yJjpirapNyhmy;yJNtfk; kw;Wk; jpir ,it ,uz;bYk; khw;wk; 
Vw;gl;lhy; mg;nghUshdJKLf;fkilfpwJvdg;gLk;.  
 
xUnjhlh;tz;bNeh;Nfhl;by; gazk; nra;Ak; ghijiaf; fPNocs;sglkhdJfhl;LfpwJ. 
glj;jpidg; ghh;j;Jml;ltiziag; G+h;j;jpnra;aTk;.  
 
 
Neh; KLf;fk;  
xUnghUspd; jpirNtfkhdJfhyj;jpidg; nghUj;Jmjpfhpj;Jf; nfhz;Nlte;jhy; mg;nghUspy; 
Vw;gLk; KLf;fk; Neh; KLf;fk; vdg;gLk;.  
 
vjph; KLf;fk;  
xUnghUspd; jpirNtfkhdJfhyj;jpidg; nghUj;JFiwe;Jnfhz;Nlte;jhy; mg;nghUspy; 
Vw;gLk; KLf;fk; vjph;KLf;fk; vdg;gLk;.  
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• xUNeh;Nfhl;Lghijapy; 8 kP/tpvd;wjpirNtfj;jpy; ,aq;fpf; nfhz;bUf;Fk; ge;jhdJ 10 

tpehbapy; 2 kP/tpvd;wjpirNtfj;jpidmilfpwJ. mg;nghUs; ngWk; vjph;KLf;fk; ahh;?  
Muk;gjpirNtfk; (u) = 8kP/tp 
,WjpjpirNtfk; (v) = 2kP/tp 
vLj;Jf; nfhz;l Neuk; (t) = 10tp 

 
KLf;fk; (a)   = (v – u) / t 
     = (2 – 8) / 10  
     = - 0.6kP/ tp2 
 
rPuhdKLf;fk;: 
xUnghUspy; rPuhdfhy ,ilntspapy; fhyj;jpidg; nghUj;JjpirNtfj;jpy; Vw;gLk; 

khw;wk; (mjpfhpj;jy; my;yJFiwjy;) rPuhdjhf ,Ug;gpd; mk;KLf;fk; rPuhdKLf;fk; vdg;gLk;.  
 
rPuw;wKLf;fk;:  
xUnghUspd; jpirNtfj;jpy; fhyj;ijg; nghUj;JVw;gLk; khw;wkhdJrPuw;wjhf ,Ue;jhy; 
mk;KLf;fkhdJrPuw;wKLf;fk; vdg;gLk;.  

   
Neuk; (tp)  0 1 2 3 4 5 
jpirNtfk; (kP/tp) 0 10 40 60 70 50 

jpirNtfkhw;wk;  0 10 30 20 10 20 
 
,q;Fxt;nthUtpehbf;Fk; jpirNtfj;jpy; Vw;gLk; khw;wk; khWgLtijf; fhzyhk;. vdNt 
,k;KLf;fk; rPuw;wKLf;fk; vdg;gLk;.  
 
njhiyT–fhyk; tiuglq;fs;: 
 

 
 
xUkfpOe;jhdJO vd;wGs;spapy; ,Ue;JGwg;gl;Lr; nry;tjhff; fUJNthk;. 
xt;nthUtpehbNeuj;jpw;Fk; mJflf;Fk; njhiythdJmsf;fg;gLfpwJ. njhiyTkw;Wk; fhyk; 
gjpTnra;ag;gl;Lmjw;fhdtiuglkhdJtiuag;gLfpwJ.  
 
,e;epfo;tpy; fhzg;gLk; ehd;Frhj;jpaf; $Wfs; fPNonfhLf;fg;gl;Ls;sd.  
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,e;jtiuglj;jpy;>Neh;Nfhl;bd; rha;TRopkjpg;gpidg; ngw;Ws;sJ. 
mjhtJxt;nthUtpehbfhyj;jpw;Fk; njhiythdJkhwhky; cs;sJkfpOe;Jxa;Tepiyapy; 
cs;sJ.  
 

 
tiuglj;jpy; rha;thdJkhwhkjpg;gpidg; ngw;Ws;sJ. ,jd; 
njhiythdJxt;nthUtpehbfhyj;jpw;Fk; 10 kPl;lh; mstpy; cs;sJ. 
vdNtkfpOe;JrPuhdNtfj;jpy; nry;fpwJ.  
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tiuglj;jpy;>xt;nthUFwpg;gpl;lfhy ,ilntspapYk; (1 tpehb)>kfpOe;Jflf;Fk; J}uk; 
mjpfhpf;fpwJ.  
 
vdNt>kfpOe;jpd; Ntfk; mjpfhpj;Jf; nfhz;Nlnry;fpwJ. ,jid> tis tiuapd; rha;tpd; 
kjpg;Gmjpfhpj;Jf; nfhz;Nlr; nry;tjd; %yk; mwpayhk;.  
 
<. kfpOe;jpd; Ntfk; Fiwe;Jf; nfhz;Nlnry;Yjy;  
 
 

 
tiuglj;jpy;>xt;nthUFwpg;gpl;lfhy ,ilntspapYk; (1 tpehb)>kfpOe;Jflf;Fk; J}uk; 
FiwfpwJ.  
 
vdNt>kfpOe;jpd; Ntfk; Fiwe;Jf; nfhz;Nlnry;fpwJ. ,jid>tistiuapd; rha;tpd; 
kjpg;GFiwe;Jf; nfhz;Nlr; nry;tjd; %yk; mwpayhk;.  
 
Ntfk; - fhyk; tiuglk;: 



 

68 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

xUNgUe;jhdJjQ;irapypUe;JjpUr;rpiaNehf;fpr; nry;tjhff; fUJNthk;. xt;nthUtpehbf;Fk; 
mjd; NtfkhdJfzf;fplg;gLfpwJ. ,jd; Ntfk; kw;Wk; fhyj;jpd; kjpg;Gfs; 
ml;ltizg;gLj;jg;gl;LtiuglkhdJtiuag;gLfpwJ. ,t;tiuglk; Ntfk; - fhyk; tiuglk; 
vdg;gLfpwJ. ,e;epfo;tpy; fhzg;gLk; rhj;jpaf;$Wfs; fPNonfhLf;fg;gl;Ls;sd.  
 

‘ 

,jd; Ntfk; 0 kP/tpvd;wepiyapNyNacs;sJ. vdNtNgUe;JRopKLf;fj;jpidf; nfhz;Ls;sJ.  

 
NgUe;jhdJ 10 kP/tpvd;wkhwhjNtfj;jpy; nrd;Wnfhz;bUf;fpwJ. tiuglj;jpy;>Neh;Nfhl;bd; 
rha;TRopkjpg;igg; nfhz;Ls;sJ. vdNt ,jd; KLf;fk; RopahFk;.  
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NgUe;jhdJxt;nthUtpehbf;Fk; 10 kP/tpvd;wmjpfhpf;Fk; Ntfj;jpy; nrd;Wnfhz;bUf;fpwJ. 
tiuglj;jpy;>Neh;Nfhl;bd;  rha;thdJNeh;FwpAld; khwhjkjpg;igf; nfhz;Ls;sJ. vdNt ,jd; 
KLf;fk; khwpypahFk;.  

 
 
NgUe;jhdJxt;nthUtpehbf;Fk; 10 kP/tpvd;wNtfj;jpy; Fiwe;Jnfhz;Lnry;fpwJ. 
tiuglj;jpy;>Neh;Nfhl;bd; rha;thdJvjph;Fwpkhwhjkjpg;igf; nfhz;Ls;sJ. vdNt ,jd; 
KLf;fk; khwpypahFk;. KLf;fkhdJvjph; KLf;fk; vdmiof;fg;gLfpwJ.  
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NgUe;jpd; NtfkhdJxt;nthUtpehbf;Fk; mjpfhpj;Jf; nfhz;Lnry;fpwJ. 
tiuglj;jpy;>tistiuapd; rha;thdJNeh;Fwpkjpg;igf; nfhz;Lmjpfhpj;Jf; nfhz;Nlnry;fpwJ. 
vdNt> ,jd; KLf;fk; mjpfhpf;fpwJ.  
 

 
 
NgUe;jpd; NtfkhdJfhyj;jpidg; nghUj;JrPuw;wKiwapy; Fiwe;Jnfhz;Lnry;tjhff; 
fUJNthk; tiuglj;jpy;>tistiuapd; rha;thdJNeh;Fwpkjpg;igf; 
nfhz;LFiwe;Jnfhz;Lnry;fpwJ. vdNt ,jd; KLf;fj;jpd; kjpg;Gk; Fiwe;Jnfhz;Lnry;fpwJ. 
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<h;g;Gikak; kw;Wk; rkepiy 
<h;g;Gikak;  
 

 
 
Gtpapd; <h;g;G (vil) tpir>nghUspd; <h;g;Gikak; topNarpnray;gLfpwJ.  
 
msTNfhy; Nghd;wnghUs;fSf;Fmjd; tbtpay; ikaNk<h;g;Gikak; MFk;. ,k;Kaw;rpay; 
ePq;fs; vd;dczh;fpwPh;fs;? Xh; ,lj;jpy; kl;LNkml;ilahdJepiyahfepw;fpwJvd;gjidAk; 
NtWve;j ,lj;jpYk; ml;ilapidepWj;Jtjw;FKaw;rpnra;Ak; NghJk; 
ml;ilahdJepiyahfepw;ftpy;iyvd;gjidAk; czh;fpNwhk;. ml;ilahdJve;j ,lj;jpy; 
epiyahfepw;fpwNjhmg;Gs;spapidehk; ml;ilapd; <h;g;Gikak; vd;fpNwhk;.  
 
<h;g;Gikak; -vg;Gs;spapy; xUnghUspd; vilKOtJk; nray;gLtJNghy; 
Njhd;WfpwNjhmg;Gs;spNamg;nghUspd; <h;g;Gikak; vdg;gLk;.  
 
xUnghUspd; <h;g;Gikaj;jpidehk; vt;thWfhzyhk;?  
 
xOq;fhdtbtk; nfhz;lnghUs;fspd; <h;g;Gikak;  
 
 

  
xOq;fhdtbtk; nfhz;lnghUs;fspd; <h;g;GikakhdJnghJthfmjd; tbtpay; ikaj;jpy; 
mikfpwJ.  
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rpyxOq;fhdtbtk; nfhz;lnghUs;fspd; <h;g;GikakhdJfPNonfhLf;fg;gl;Ls;sJ.  
 
xOq;fw;wtbtk; nfhz;lnghUs;fspd; <H;g;Gikaj;jpidvt;thWfhzyhk;?  
 
NjitahdnghUs;fs;:xOq;fw;wtbtKilaml;il> E}y;> Cry; 
Fz;L>jhq;fp>xOq;fw;wtbtKilaml;ilapy; %d;WJisfis ,lTk;>glj;jpy; 
fhl;bathWxUJisapidj; jhq;fpapy; nghUj;jpml;ilapidj; njhq;ftplTk;.  
 
jhq;fpapy; ,Ue;Jml;ilapd; Nky;GwkhfmikAkhWFz;LE}ypidnjhq;ftplTk;  
 
ml;ilapd; Nky; Fz;LE}ypd; epiyapidxUNfhlhftiue;Jnfhs;sTk;.  
 
Nkw;$wpathWkw;w ,U JisfisAk; jhq;fpapy; ,Ue;Jnjhq;ftpl;Lf; NfhLfs; 
tiue;Jnfhs;sTk;.  
 
%d;WNfhLfSk; ntl;Lk; Gs;spapd; epiyapidX vdf; Fwpj;Jf;nfhs;sTk;.  
 
X vd;wGs;spNaxOq;fw;wtbtKilaml;ilapd; <h;g;Gikak; MFk;.  
 
kPl;lh; msTNfhypd; <h;g;Gikak;:  
 
msTNfhyhdJxUjhq;fpapd; kPJmjd; <h;g;Gikaj;jpy; epWj;jg;gLk; NghJrkepiyapy; epw;fpwJ.  
 
xOq;fhdtbtKilanghUshdmsTNfhy; Nghd;wnghUs;fSf;Fmjd; tbtpay; 
ikaNk<h;g;Gikak; MFk;.  
 
<h;g;Gikak; jtpuNtWGs;spapy; jhq;fpapd; kPJitf;fg;gLk;NghJmsTNfhyhdJftpo;e;JtpLfpwJ.  
 
rkepiy:  
 
xUnghUspd; Muk;gepiyapidj; jf;fitj;Jf;nfhs;Sk; jpwNdmg;nghUspd; rkepiyvdg;gLk;.  
 
rkepiy %d;Wtifg;gLk;.  
 

1. cWjpr;rkepiy 
2. cWjpaw;wrkepiy 
3. eLepiyrkepiy 

 
cWjpr; rkepiy:  
$k;ghdJkpfmjpff; Nfhzj;jpw;Fr; rha;f;fg;gl;Lg; gpd;dh; tplg;gl;lhYk; ftpo;e;Jtplhky; kPz;Lk; 
gioaepiyiamilAk;.  
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$k;Grha;f;fg;gLk;NghJmjd; <h;g;Gikak; cah;fpwJ. <h;g;Gikaj;jpd; topahftiuag;gLk; 
nrq;Fj;Jf; NfhlhdJrha;f;fg;gl;lepiyapYk; mjd; mbg;gug;gpw;Fcs;NsNatpOfpwJ. 
vdNtmjdhy; kPz;Lk; jdJgioaepiyiamilaKbfpwJ.  

 
cWjpaw;wrkepiy: $k;ghdJrpwpJrha;f;fg;gl;lhYk; ftpo;e;JtpLk;. $k;gpidr; rha;f;Fk; 
NghJ<h;g;Gikak; mjd; epiyapypUe;Jcah;fpwJ. <h;g;Gikak; topahftiuag;gLk; 
nrq;Fj;Jf;NfhlhdJmjd; mbg;gug;gpw;FntspNatpOfpwJ. vdNt $k;ghdJfPNoftpo;fpwJ.  
  
eLepiyrkepiy: $k;ghdJcUs;fpwJ. Mdhy; mJfPNoftpo;f;fg;gLtjpy;iy.  
 

 
 
$k;gpidefh;j;Jk;NghJmjd; <h;g;Gikaj;jpd; cauk; khWtjpy;iy. 
$k;gpidvt;thWefh;j;jpdhYk; mNjepiyapNyNaePbj;J ,Uf;fpwJ.  
 
rkepiyf;fhdepg;ge;jidfs;:  
xUnghUspd; rkepiyiamjpfhpf;f 
 

• mjd; <h;g;Gikak; Fiwe;jcauj;jpy; mikf;fg;glNtz;Lk;.  
• nghUspd; mbg;gug;gpidmjpfhpf;fNtz;Lk;.  

 
<h;g;Gikak; mbg;gug;gpd; Kidapy; mikfpwJ. ngl;bahdJfPNoftpof;$baepiyapy; 
fhzg;gLfpwJ. <h;g;Gikak; nghUspd; mbg;gug;gpDs; mikfpwJ.  
 
fdkhd mbg;gFjpahdJ mjd; <h;g;G ikaj;jpd; cauj;jpidf; Fiwf;fpwJ. vdNt 
ngl;bahdJ fPNo ftpohJ.  
 
<h;g;G ikak; nghUspd; mbg;gug;gpDs; mikfpwJ. mfykhdmbg;gug;ghdJngl;biaf; 
ftpo;g;gijf; fbdkhf;FfpwJ.  
 
,JjQ;rhT+hpy; fspkz;zhy; nra;ag;gLk; goiktha;e;jghuk;ghpanghk;ikahFk;. nghk;ikapd; 
<h;g;GikaKk; mjd; nkhj;jvilAk; nghk;ikapd; kpff; fPohdmbg;gFjpapy; 
mikAkhWnra;ag;gLfpwJ. ,jd; fhuzkhfg; nghk;ikahdJkpfnky;ypamiyTld; eldk; 
Nghd;wnjhlh;r;rpahd ,af;fj;jpidj; Njhw;Wtpf;fpwJ.  
 
<h;g;Gikaj;jpd; eilKiwgad;ghLfs;:  
 
Nkirtpsf;Ffs;>fhw;whbfs; Nghd;wtw;wpd; rkepiyiamjpfhpg;gjw;fhfmtw;wpd; 
mbg;gug;ghdJmfykhdjhfj; jahhpf;fg;gLfpd;wd.  
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nrhFRNgUe;Jfspd; Nkw;gFjpapy; my;yhky; mbg;gFjpapy; nghUs;fs; 
itg;Gmiwmikf;fg;gLfpd;wd. ,jd; %yk; NgUe;jpd; <h;g;Gikaj;jpd; cauj;jpidf; 
Fiwj;Jmjd; rkepiyiamjpfhpf;fyhk;.  
 
,uz;LmLf;FNgUe;Jfspy; vt;tsT $l;lnehpry; ,Uf;Fk;NghjpYk; ,uz;lhtJmLf;fpy; 
mDkjpf;fg;gl;lgazpfspd; vz;zpf;ifiaj; jtpuf; $Ljy; gazpfs; mDkjpf;fg;gLtjpy;iy.  
 
ge;jaf; fhh;fs; cauk; FiwthfTk; mfykhdjhfTk; jahhpf;fg;gLtjhy; mjd; 
rkepiymjpfhpf;fg;gLfpwJ.  
 
,d;iwamwptpay;  
nghJthdNtfq;fs;  
 

• Mik 0.1 kP/ tp 

• kdpjh;fspd; eilapd; Ntfk; 1.4 kP/tp 

• tpOk; kioj;Jspapd; Ntfk; 9 – 10 kP/tp 

• XLk; G+idapd; Ntfk; 14 kP/tp 

• irf;fpspd; Ntfk; 20 – 25 fp.kP/ tp 

• rpWj;ijXLk; Ntfk; 31 kP/tp 

• Ntfk; ge;JtPr;rhsh;fs; ge;jpidvwpAk; Ntfk; 90 – 100 iky; /kzp 

• gazpfs; tpkhdj;jpd; Ntfk; 280 kP/tp 

• uhf;nfl;bd; Ntfk; 5200 kP/tp 
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8thmwptpay; 
njhFjp 1 
myF 2 

tpirAk; mOj;jKk; 
tpirapd; tiuaiw 
 
i.xUnghUspd; Xa;Tepiyiamy;yJ 
ii.rPuhdNtfj;jpy; ,aq;fpf; nfhz;bUf;Fk; ,af;fepiyiamy;yJ 
iii. ,aq;Fk; nghUspd; jpiriamy;yJ 
iv.nghUspd; tbtj;ijkhw;WtJmy;yJkhw;wKay;tJtpirvdg;gLk;. 
 
,Oj;jy; kw;Wk; js;Sjy; Mfpaittpirapd; tbtq;fshFk;. ve;jjpirapy; ehk; ,Oj;jy; 
my;yJjs;SjiynrYj;JfpNwhNkhmJNttpirapd; jpirahfmikAk;. vdNtvz;kjpg;Gk; 
jpirAk; ,Ug;gjhy; tpirxUntf;lu; msTvdg;gLfpwJ. ,JepA+l;ld; (N) vd;wmyfhy; 
msf;fg;gLfpwJ. 
 

 
mOj;jk; 
  
tpirVw;gLj;Jk; tpisitmsg;gjw;FmOj;jk; vd;w ,aw;gpay; msTgad;gLj;jg;gLfpwJ. 
xUnghUspd; Gwg;gug;gpd; xUrJukPl;lUf;Fnrq;Fj;jhfnray;gLk; 
tpirmy;yJce;JtpirmOj;jk; vdtiuaWf;fg;gLfpwJ. 
 
mOj;jj;jpd; myFgh];fy; (Pa)my;yJNm-2MFk;. 
 

mOj;jk; ,
F

P
A

= =
ce;J tpir (m) tpir

gug; G
 

mOj;jjpd; SI myFgh];fy; MFk;. (gpnuQ;Rmwptpay; mwpQh; gpnsa;]; gh];fy; epidthf)  
   1 gh];fy; = 1 N m-2 
tpirahy; nrYj;jg;gLk; mOj;jkhdJtpirapd; vz; kjpg;igAk; mJnray;gLj;jg;gLk; 
njhLgug;igAk; rhh;e;J ,Uf;Fk;.  
 
jPh;f;fg;gl;lfzf;F 
fPNonfhLf;fg;gl;Ls;sjfty;fisf; nfhz;Lahidapd; xUfhy; %yk; nrYj;jg;gLk; 
mOj;jj;ijfzf;fpLf.  
 ahidapd; ruhrhpvil4000 N 
 ahidapd; xUghjj;jpd; gug;G0.1 m2 
jPh;T 
ahidapd; ruhrhpvil=4000N  
xUfhypd; vil=xUfhyhy; nrYj;jg;gLk; tpir 

     = 
4000

4
 

     = 10000 N  
 xUfhy;ghjj;jpd; gug;G= 0.1 m2 

 mOj;jk; = 
1000

0.1
=

tpir

gug; G
c 

   = 10000 
2

N

m
= 104 N m-2 

xUrJukPl;lh; gug;gpy; ahidapd; xUfhyhy; nrYj;jg;gLk; mOj;jk; 10>000 epA+l;ld; MFk;.  
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mOj;jj;ijmjpfhpj;jy;:  
 
xUnghUspd; kPjhdmOj;jj;ijmjpfhpf;fmjd; kPJnray;gLk; ce;Jtpiriamjpfhpf;fNtz;Lk; 
my;yJce;Jtpirnray;gLk; gug;igf; Fiwf;fNtz;Lk;.  
 
vLj;Jf;fhl;L:  
 
Nfhlhhp>Mzp>fj;jp>Crp>Jg;ghf;fpFz;Lfs; KjypadkpfTk; $h;ikahdKidianfhz;bUg;gjhy; 
kpfr;rpwpagug;gpy; mjpfmOj;jj;ijnrYj;Jfpd;wdvdNt ,tw;wpd; %yk; mjpftpisitehk; 
ngWfpNwhk;.  
 
kzypy; elg;gJekf;FfbdkhdJMdhy; xl;lfq;fSf;FkpfvspjhdJ. Vnddpy; xl;lfj;jpd; 
mfd;wghjq;fs; kzypd; mjpfg;gbahdgug;Gld; njhlh;Gnfhs;fpwJ. ,jdhy; mOj;jk; 
Fiwe;Jkzypy; xl;lfk; vspjhfelf;fpwJ. 
 
vLj;Jf;fhl;Lfs;:  
fdufruf;Fthfdq;fspy; mOj;jj;ijf; Fiwf;fTk;>rhiyAldhdnjhLgug;igmjpfhpf;fTk; 
mjpfvz;zpf;ifapyhdrf;fuq;fs; ,izf;fg;gLfpd;wd.  
 
KJfpy; Rke;Jnry;Yk; igfs; Njhspd; kPJnrYj;Jk; mOj;jj;ijFiwf;fTk;>Njhspd; 
kPjhdnjhLgug;igmjpfhpf;fTk; mfykhdgl;ilfs; mikf;fg;gLfpd;wd.  
 
thfdq;fspd; lah;fs; jl;ilahf ,Ue;jhy; rhiyfspy; Xl;LtJfbdkhf ,Uf;Fk;.  
 
fhw;wpdhy; nray;gLj;jg;gLk; mOj;jk; - tspkz;lymOj;jk;:  
 
ek;ikr;Rw;wpAs;sgFjpfs; KOtJk; fhw;wpdhy; epuk;gpAs;sJ. cq;fs; midtUf;Fk; 
njhpe;jJjhd;. Gtpiar; Rw;wpYk; fhw;Wepuk;gpAs;sJ. ,e;jciwf;Ftspkz;lyk; vd;Wngah;. 
Gtpapd; Gwg;gug;gpw;FNkyhfgyfpNyhkPl;lh; tiutspkz;lyk; ePz;Ls;sJ. Gtpg;gug;gpy; 
cs;smidj;Jg; nghUl;fSk; ,e;jtspkz;lyk; fhuzkhfce;Jtpirmy;yJtpiriaczUk;. 
 
tspkz;lyk; Gtpapd; XuyFGwg;gug;gpd; kPJfPo;Nehf;fpnray;gLj;Jk; 
tpirmy;yJviltspkz;lymOj;jk; vdg;gLk;. ,JghNuhkPl;lh; vd;wfUtpahy; msf;fg;gLfpwj. 
lhhpnry;ypvd;wmwptpay; mwpQh; ghNuhkPl;liuf; fz;lwpe;jhh;.  
 
Gtpg;gug;gpypUe;Jcauk; mjpfhpf;Fk; NghJtspkz;lymOj;jk; FiwfpwJ.  
 
ghNuhkPl;lhpd; jk;gj;jpy; cs;sghjurj;jpd; cauk; nfhz;Ltspkz;lymOj;jk; mstplg;gLfpwJ. 
jputj;jk;gj;jpy; tspkz;lymOj;jj;jpd; 
tpisitmwpe;Jnfhs;stjw;fhdnray;ghLcs;sghjurkhdJnfhLf;fg;gl;lfhyj;jpy; me;j 
,lj;jpd; tspkz;lymOj;jj;ijf; (millimetre of mercury – mm) Fwpf;fpwJ. 
ghNuhkhdpFohiantt;NtWNfhzq;fspy; tisj;jhYk;ljputj;jk;gj;jpy; cs;sghjurcauk; 
khwhJ.  
 
fly; ePh; kl;lj;jpy; cs;sFohapy; cs;sghjurj;jpd; cauk; 76 nr.kPmy;yJ 760 
kp.kPxUtspkz;lymOj;jk; (1 atm)vd;gJjputj;jk;gj;jpy; cs;sghjurj;jpd; kPJfhw;WnrYj;Jk; 
mOj;jk; vdfUjg;gLfpwJ.  
 
xUtspkz;lymOj;jk; = 1 atm =ghNuhkPl;lhpy; cs;s 76 nr.kPcauKilaghjurj;jhy; 
nrYj;jg;gLk; mOj;jk; = 1.01 × 105 Nm-2 
 
SI myF Kiwapy; 1 atm = 1,00,000 gh];fy; (Njhuhakhf) tspkz;ly mOj;jj;jpd; SI myF 
epA+l;ld; (m) gh];fy;  
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gh];fy; tpjp 
%bakw;Wk; Xa;Tepiyapy; cs;sjputj;jpd; ve;jnthUGs;spf;Fk; mspf;fg;gLk; 
mOj;jkhdJmj;jputj;jpd; midj;Jg; Gs;spfSf;Fk; rkkhfgfph;e;jspf;fg;gLk;.  
 
gh];fy; tpjpapd; gad;ghLfs;:  
gh];fy; tpjpapd; mg;gilapy; Ntiynra;Ak; fUtpfisrpyvLj;Jf;fhl;LfSld; fhz;Nghk;.  
 

• thfdq;fisgOJePf;Fk; gzpkidfspy; thfdq;fiscah;e;jgh];fy; tpjpapd; 
mbg;gilapy; ,aq;Fk; ePhpay; cah;j;jpfs; gad;gLj;jg;gLfpd;wd.  
 

• thfdq;fspy; cs;sjil(Break)mikg;Ggh];fy; tpjpapd; mbg;gilapy; nray;gLfpwJ.  
 

• gQ;Rmy;yJMilfs; kpff; Fiwthd ,lj;ijmilj;Jf; nfhs;Sk; 
mOj;jg;gl;lnghjpfshfkhw;Wtjw;Fgh];fy; tpjpiambg;gilahff; nfhz;L ,aq;Fk; 
ePhpay; mOj;jpgad;gLj;jg;gLfpd;wd.  

 
gug;G ,Otpir:  
 

• kioj;Jspfs; ,aw;ifahfNtNfhstbtj;ijngw;wpUg;gJVd;  
• kpfr;rpWJistopahfntspNaWk; ePH; njhlh;r;rpahf ,y;yky; 

ePh;j;jptisfshfntspNaWtJVd;  
• kuq;fSk; mjd; cr;rpapy; cs;s ,iyfSk; gRikahfcs;sJ. 

Gtp<h;g;Gtpirf;FvjpuhfNthpypUe;Jkuj;jpd; cr;rpf;FePh; vt;thWNkNynry;fpwJ? 
Nkw;fz;lmidj;Jk; tpdhf;fSf;Fk; xNutpilgug;G ,Otpirvd;gjhFk;.  
 
gug;G ,Otpirvd;gJjputq;fspd; xUgz;GMFk;. jput %yf;$Wfs; jq;fshy; 
,ad;wmsTkPr;rpWGugug;igmilamjd; kPJnray;gLk; xUtpiriaczh;fpwJ. jputj;jpd; 
Gwg;gug;gpy; xuyFePsj;jpw;FFj;jhfnray;gLk; tpirgug;G ,Otpirvdg;gLk;. ,jd; myFNm-1 
 
gug;G ,Otpirapd; gad;ghLfs;:  
 
• jhtuq;fspy; ePh; NkNyWtjw;Ff; fhuzk; gug;G ,OtpirMFk;. jhtuq;fspy; iryk; 

jpRf;fs; ePiuflj;jcjTfpwJ. jhtuNth;fs; ePh; %yf;$WfiscwpQ;RfpwJ. iryk; 
vd;wnky;ypaFohapy; Ez;GioVw;wk;” (mLj;JtUk; tFg;Gfspy; ,J gw;wpgbg;gPh;fs;) 
vd;wnray;ghl;bd; fhuzkhfePHNkNyWfpwJ. ,jw;FePhpd; gug;G ,OtpirfhuzkhfmikfpwJ.  
 

• xUFwpg;gpl;lgUkdpw;Fkpfr;rpwpaGwgug;igjUk; tbtk; Nfhstbtk; MFk;. ,jd; 
fhuzkhfj;jhd; jputj;Jspfs; Nfhstbtj;ijngWfpd;wd.  
 

• ePhpd; gug;G ,OtpirfhuzkhfePh;r;rpye;jpahdJePhpd; gug;gpy; vspjhfelf;fpwJ.  
 

• fly; nfhe;jspg;gpd; NghJkhYkpfs; fg;giyr; Rw;wpYk; Nrhg;Gj; Jfs;fs; 
my;yJvz;nziaf; nfhl;Lthh;fs;. ,jd; fhuzkhffly;ePhpd; gug;G 
,OtpirFiwe;Jfg;gypd; kPjhdjhf;fKk;>ePhpdhy; Vw;gLk; ghjpg;GfSk; Fiwfpd;wd.  

 
ghfpay; tpirmy;yJghFepiy:  
 
tiuaiw:  
xUjputk; ghAk; nghOJ>jputq;fspd; mLj;jLj;jmLf;FfSf;F 
,ilNacuha;Ttpircz;lhfpwJ. rhh;gpaf;fj;ijvjph;f;Fk; ,j;jifatpirNaghfpay; 
tpirvdg;gLk;. ,e;jgz;GghFepiyvdtiuaWf;fg;gLfpwJ.  
 
ghfpay; tpirCGS myFKiwapy; gha;y; vd;wmyfhYk;>SImyFKiwapy; Kg m-1s-1my;yJ N s 
m-2vd;w myfhYk; msf;fg;gLfpwJ.  
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cuha;T:  
 
fhuzk; :uhkpd; rNfhjudpd; fhYf;Fk; thiog;goj; NjhYf;Fk; ,ilNacuha;TFiwe;jjhy; 
mtd; fPNotpOe;jhd;.  
 
njhLtpir>njhlhtpirvdtpirapd; ,Utiffisg; gw;wpKd;dNkgbj;jpUg;gPh;fs;. 
,dpmj;njhLtpirapd; xd;whdcuha;itg; gw;wpgbf;fg; NghfpwPh;fs;.  
 
cs;sq;iff;Fk; Ftisf;Fk; ,ilNacuha;T ,Ug;gjjdhy; jhd; mijvspjhfgpbf;fKbfpwJ. 
Mdhy; cs;sq;ifapy; vz;nza; jltpa gpd; njhLtpirFiwfpwJ. mjdhy; cuha;Tk; 
FiwfpwJ. vdNtFtisiag; gpbg;gJfbdkhfpwJ.  
 
cuha;tpd; Njhw;wk;:  
,uz;Lmy;yJmjw;FNkw;gl;lxd;iwnahd;WnjhLk; nghUs;fs; xd;iwr; rhh;e;Jkw;nwhd;W 
,aq;Fk; NghJmtw;wpw;F ,ilNacuha;Tmy;yJcuha;TtpircUthfpwJ. 
,e;jcuha;TtpirahdJnghUspd; ,af;fj;jpw;Fvjph;j;jpirapy; nray;gLk;. xg;Gik ,af;fj;jpy; 
,Uf;Fk; nghUl;fspd; xOq;fw;wtbtpay; gug;gpd; fhuzkhf ,e;jcuha;TtpircUthfpwJ.  
 
cuha;tpd; tpisTfs;:  
cuha;Tgpd;tUk; tpisTfisVw;gLj;JfpwJ.  
1. cuha;T ,af;fj;ijvjph;f;fpwJ.  
2. cuha;TNja;khdj;jpw;Ff; fhuzkhf ,Uf;fpwJ.  
3. cuha;Tntg;gj;ijcUthf;FfpwJ.  
 
cuha;tpd; tiffs;:  
cuha;thdJmbg;gilapy; ,uz;lhftifg;gLj;jg;gLfpwJ. mit>epiycuha;Tkw;Wk; 
,af;fcuha;TMFk;.  
 
epiycuha;T:  
xa;Tepiyapy; ,Uf;Fk; nghUl;fshy; czug;gLk; cuha;Tepiycuha;Tvdg;gLk;. v.fh: Gtpapy; 
xa;Tepiyapy; cs;snghUs;fs; epiyahd ,lj;ijg; ngw;Ws;sd. fapw;wpy; cs;sKbr;R.  
 
,af;fcuha;T:nghUs;fs; ,af;fj;jpy; ,Uf;Fk; NghJVw;gLk; cuha;T ,af;fcuha;Tvdg;gLk;. 
 
,af;fcuha;thdJeOTcuha;Tkw;Wk; cUSk; cuha;TvdNkYk; ,U 
gphpTfshftifg;gLj;jg;gLfpwJ.  
 
eOTcuha;T:xUnghUs; kw;nwhUnghUspd; Nkw;gug;gpy; eOTk; NghJ ,uz;LnghUl;fspd; 
gug;gfSf;F  ,ilNacUthFk; cuha;TeOTcuha;Tvdg;gLk;.  
 
cUSk; cuha;T:xUnghUs; kw;nwhUnghUspd; Nkw;gug;gpy; cUSk; NghJme;j 
,uz;LnghUl;fspd; Nkw;gug;GfSf;F ,ilNacUthFk; cuha;TcUSk; cuha;Tvdg;gLk;.  
 
cUSk; cuha;TeOTcuha;ittplFiwthfNt ,Uf;Fk;. ,jd; 
fhuzkhfNtthfdq;fs;;>js;Stz;bfs; kw;Wk; ngl;bfspy; rf;fuq;fs; nghUj;jg;gl;Ls;sd.  
 
fhuzk;: ehk; Gj;jfj;ij js;Sk;NghJ nray;gLj;jg;gLk; tpirapd; jpirapNyNa ngd;rpyhdJ 
cUSfpwJ. ngd;rpyhdJ Gj;jfKk;> nrhunrhug;ghd jsKk; njhLtijj; jLf;fpwJ. cUSk; 
ngd;rpy; kpfr;rpwpa mstpyhd cuha;itg; ngWfpwJ. ,jdhy; Gj;jfk; vspjhf ,aq;FfpwJ.  
 
nghpa kuj;Jz;Lfs; xU ,lj;jpypUe;J kw;nwhU ,lj;jpw;F ,e;j KiwapNyNa 
efh;j;jg;gLfpd;wd.  
 
cuha;itg; ghjpf;Fk; fhuzpfs;  
gug;gpd; jd;ik:  
nghUspd; vil:  
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kpjptz;bapd; gpd;dhy; gSVw;wg;glhj NghJkpj ptz;biaXl;LtJvspJ. Mdhy; 
gSVw;wg;gl;lTld; vilmjpfhpf;fpwJ. ,jdhy; kpjptz;b rf;fuj;jpw;Fk; rhiyf;Fk; 
,ilNaahd cuha;T mjpfhpf;fpwJ.  
 
njhLgug;G:  
xUFwpg;gpl;l vilf;F cuha;thdJnjhLk; ,U gug;GfSld; Neubahfnjhlh;GgLj;jg;gLfpwJ. 
njhLgug;G mjpfkhf ,Ue;jhy; cuha;Tk; mjpfkhf ,Uf;Fk;.  
 
rhiycUisapd; (Roadroller) cUis mjpfnjhLg;gug;igg; ngw;Ws;sjhy;> mjpfcuha;itf; 
nfhz;Ls;sJ. kpjptz;bapd; nky;yparf;fuj;jpd; njhlgug;Grpwpajhf ,Ug;gjhy; 
Fiwthdcuha;itg; ngWfpwJ.  
 
cuha;tpd; ed;ikfs;:  
 
• cuha;thdJekJmd;whlnray;ghLfspy; kpfKf;fpakhdgq;iftfpf;fpwJ. md;whltho;tpd; 

ngUk;ghyhdepfo;Tfspy; cuha;TtpUk;gj;jFe;jhfcs;sJ.  
 

• cuha;tpd; fhuzkhfve;jnthUnghUisAk; ek;khy; gpbf;fKbfpwJ.  
 

• cuha;tpd; fhuzkhfNtek;khy; rhiyfspy; elf;fKbfpwJ. nrUg;Gk;>jiuAk; ehk; 
eOtpfpNotpohky; elf;fcjTfpd;wd.  
 

• cuha;tpd; fhuzkhfNtNgdhitf; nfhz;Lfhfpjj;jpy; vOjKbfpwJ.  
 

• rf;fuj;jpw;Fk; rhiyf;Fk; ,ilNaahdcuha;TtpirghJfhg;ghdgazj;jpw;Ff; 
fhuzkhdcs;sJ. ,aq;Fk; thfdj;ijepWj;jjiliar; nrYj;Jk; NghJcuha;tpd; 
fhuzkhfNtthfdk; Xa;Tepiyf;FtUfpwJ.  
 

• jPf;Fr;rpiaf; nfhSj;JtJ>Jzpiaj; ijg;gJ>Kbr;Rf;fisg; NghLtJ>Rtw;wpy; 
Mzpiambg;gJvdvy;yhtw;wpw;Fk; cuha;Ntfhuzkhfcs;sJ.  

cuha;tpd; cjtpahy; md;whltho;tpy; ngUk;ghyhdNtiyfs; vspjhdhYk; rpyjPatpisTfSk; 
cz;L. vdNtcuha;itNjitahdjPikvd;wiof;fpd;wdh;.  
 
cua;tpd; jPikfs;:  
 

• fUtpfspy; cs;sgw;rl;lmikg;G>jpUFfs; Nghd;witxd;Wkw;nwhd;wpd; 
kPJNja;f;fg;gLtjhy; mitNja;khdk; milfpd;wd.  
 

• cuha;itf; Fiwg;gjw;Fmjpfg;gbahfNtiynra;aNtz;bAs;sjhy; Mw;wy; 
,og;GmjpfkhfpwJ.  
 

• cuha;Tntg;gj;ijcUthf;Ftjhy; fUtpfs; cile;JgOJVw;gLfpwJ.  
 

cuha;itmjpfhpj;jy; kw;Wk; Fiwj;jy;:  
 
1. njhFgug;G :  

njhFgug;igmjpfhpg;gjd; %yk; cuha;itmjpfhpf;fyhk;. fhyzpfspd; mbg;ghfj;jpy; 
cs;smbkhdgpbg;Gfisg; (Treed)ghh;j;jpUf;fPh;fsh? ,itjiuAldhdgpbkhdj;jpw;Fk; 
ghJfhg;ghfelg;gjw;Fk; cjTfpd;wd. mbkhdgpbg;Gfs; cilalah;fSk; 
cuha;itmjpfhpj;JghJfhg;ghdgazj;jpw;FcjTfpd;wd.  
 
kpjptz;bapd; rf;fuj;jpd; cs;tpspk;gpw;FmUNfjilf;fl;ilfismikj;jhy; 
jilnray;gLj;jg;gLk; NghJcuha;Tmjpfhpj;Jkpjptz;bclNdXa;TepiyiamilAk;.  
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v.fh:  
RNkhtPuh;fSk;.fgbtPuh;fSk; rpwe;jgpbkhdj;jpw;Fjq;fsJiffiskzypy; Nja;j;Jf; 
nfhs;fpwhh;fs;. fhy;ge;JtPuh;fspd; fhyzpfspy; gyJUj;jpf; nfhz;bUf;Fk; mikg;Gfs; 
ikjhdj;Jld; typikahdgpbkhdj;ijjUk;.  
 

2. caTg; nghUs;fisgad;gLj;Jjy;:  
cuha;itf; Fiwf;fgad;gLj;jg;gLk; nghUs; caTg; nghUs; vdg;gLk;. v.fh. 
fphP];>Njq;fha; vz;nza;>fpuh/igl;>tpsf;nfz;nza; Kjypait.  
 
,uz;LnghUl;fspd; xd;iwnahd;WnjhLk; xOq;fw;wgug;Gfspd; ,ilapy; caTg; nghUs;fs; 
nrd;Wepuk;Gtjhy; mitfSf;F ,ilNaxUtotog;ghdciwcUthfpwJ. ,J ,U 
gug;GfSf;fhdNeubj; njhlh;igj; jLj;Jcuha;itFiwf;fpwJ.  
 

3. ge;Jjhq;fpfisgad;gLj;Jjy;:  
cUSk; cuha;TeOT cuha;ittpl Fiwthf ,Ug;gjpdhy; ge;Jjhq;fpfisf; 
nfhz;LeOTcuha;itcUSk; cuha;thf khw;wyhk;. kpjptz;bfspd; rf;fumr;rpy; 
fhhPaj;jpdhyhdge;Jjhq;fpfisehk; fhzyhk;.  
 

epidtpy; nfhs;f 
tpir:  
 

• js;Sjy;> ,Oj;jy; Nghd;w nray;ghLfspdhy; xU nghUspd; (i) Xa;T epiy my;yJ 
rPuhd ,af;f epiy (ii) nghUspd; tbtk; Mfpatw;iw khw;WtJ my;yJ khw;w 
Kay;tJ tpir vdg;gLk;. ,jd; SI myF epA+l;ld; MFk;.  
 

• xU nghUs; kw;nwhU nghUSld; njhlh;G nfhs;Sk; NghJ kl;LNk tpir 
nray;gLfpwJ.  
 

• tpirahy; xU nghUis ,aq;fitf;fTk;. ,af;fj;ij epWj;jTk;> ,af;fj;jpd; jpiria 
khw;wTk; mjd; msT kw;Wk; tbtj;ij khw;wTk; KbAk;.  
 

mOj;jk;:  
 

• tpirapd; tpisitmstplcjTk; ,aw;gpay; msTmOj;jk; vdg;gLk;.  
 

• nghUspd; Gwg;gug;gpd; xUrJukPl;lUf;Fnrq;Fj;jhfnray;gLk; 
ce;Jtpirmy;yJtpirmOj;jk; vdtiuaWf;fg;gLfpwJ. ,jd; myFgh];fy; 
(Pa)my;yJNm-2MFk;.  
 

• gha;kq;fSk; (jputq;fs;>thAf;fs; kw;Wk; fhw;W) mOj;jj;ijnrYj;Jfpd;wd.  
 

• Gtpapy; cs;s midj;Jg; nghUl;fSk; tspkz;lyk; fhuzkhf xU ce;J tpiria 
my;yJ tpiria czh;fpd;wd.  
 

• tspkz;ly mOj;jj;ij mstpl cjTk; fUtp ghNuhkPl;lh; MFk;.  
 

• 1 tsp mOj;jk; = 1 tam = ghNuhkPl;lhpy; cs;s 76 nr.kP ghjurk; nfhLf;Fk; mOj;jk; = 
1.01 × 105 Nm-2 
 

cuha;T :  
 

• xUnghUspd; ,af;fj;ijj; vjph;f;Fk; tpirf;Fcuha;Tvd;Wngah;.  
 

• ,JnghUspd; ,af;fj;ijFiwf;fTk; my;yJjLf;fTk; nra;fpwJ. cuha;Tvg;NghJk; 
nghUspd; ,af;fj;ijvjph;f;Fk; kw;Wk; ntg;gj;ijcUthf;Fk;.  
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• xOq;fw;wgug;GilanghUs;fs; xd;Wld; xd;Wnjhlh;Gnfhs;tNjcuha;tpw;fhdfhuzkhFk;.  

 
• cuha;thdJnjhLk; nghUl;fspd; gug;GfisAk; mtw;wpd; viliaAk; rhh;e;jJ.  

 
• cuha;T ,uz;lhftifg;gLj;jg;gLfpwJ. epiycuha;Tkw;Wk; ,af;fcuha;T. 

,af;fcuha;thdJeOTcuha;Tkw;Wk; cUSk; cuha;TvdNkYk; tifg;gLj;jg;gLfpwJ.  
 

gug;G ,Otpir 
 

• gug;G ,Otpirvd;gJjputq;fspd; gz;ghFk;.  
 

• ePh; %yf;$Wfs; rpWkGwgug;igmiltjw;fhfjq;fspd; gug;igRUf;fpf; 
nfhs;tjw;fhfxUtpiriaczh;fpd;wd.  
 

• jputg;gug;gpd; xuyFePsj;jpy; nray;gLk; nkhj;jtpirgug;G ,Otpirvd;wiof;fg;gLfpwJ. 
,jd; myFNm-1MFk;.  

 
ghfpay; tpir:  
• jputq;fspd; ,af;fj;jpy; ,Uf;Fk; NghJmtw;wpDs; cs;sjputmLf;FfSf;F ,ilNa xU 

cuha;Ttpir cUthfpwJ. ,e;j cuha;Ttpi rjputmLf;Ffspd; xg;Gik 
,af;fj;ijvjph;f;Fk; tifapy; mikfpwJ. ,t;tpirghfpay; tpirvd;Wk; ,e;epfo;T 
ghfpepiyvd;W miof;fg;gLfpwJ.  
 

• ghFepiy CGS myFKiwapy; gha;]; vd;wmyfhYk;>SI myFKiwapy; Kg m-1 s-1(m) N s 
m-2vd;w myfhYk; mstplg;gLfpwJ. 

 
 

 
 


