TEST -8

myF -1
Noguz lk kwwk #haf FLkgk
9 k tFgG myF-9 - m=zlk

11 k tFgG myF 2
#haf FLkgKk GtAk

6 k tFgG

Nature of Universe

6k tFgG
myF -1
Nguzlk kwWk #haf FLkgk

‘ngUntbgG (Big Bang) vdw xU efoT Vwglljid fThu=zkha vzziylgth
tYzkdfSk thdnghUlTSk Njhdwd. , 1t midjijAk nghdthf ‘Ngu=zlk’
(Universe) vdW miuojjdh. ,joad ‘mzlk’ (Cosmos) vdWk FwggLfidwdh.
eqfs fTh=zfidw t=zkdfs kfTk njhiytty c<cssjhy mit msty
kifgnghajht ,UggDk> rwajhfj NyhdwWfidwd.

mzljij gwa gbggwF ‘m=zltay’ (Consmology) vdW ngah. fhjkh]
vdgd xU fNuffr nrhyyhFk.

Ngu=zlk:

Nguzlk vdgJd kifgguej tt=znts) MFk. Rkhh 15 gyyiad M=zLFfSTF KdG
vwgll ngU ntbggd Nghd Nguzlk cuUthdjhf gy thday mwQhfs
ekGhdwdh. ,gNgu=zlkhdJ Nfhbff=zffhd tt=zkd jus k=zlyqgfs tizkdfs
Nfhsfs> thy elrjjugfs> rWNfhsfs tz=zfwfs kwwk Jiz=zf Nfhsfs
Mfiatwiw csslffiAssd.

t=zkd jus kzlyk (Galaxy):

t=zkd jJus kz=zlyk vdgd <hgé tirahy xdwhfg gi=ffggLk ,UFFk
elrjugfsid njhFgghFk. thdntsjayy t=zkd jus k=zlygfs njwAk
FOthfTk fh=zggLfidwd. ngUntbgG efoTfFg gwF Rkhh 5 gywyad
tUlqfSTFRg gd ‘ghynts) tt=zkd jus k=zlyk’ (Milky way Galaxy) cUthdJ.
ekd #haft FLkgk ghynts) t©w=zkd jus kzlyjjyy Th=zggLbfwd.
M=z INuhnklh (Andromeda) ttzkd jus kz=zlyk kwWk nkfyydf TsTI]
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t=zkd jus kzlyk MHhad GufF mUfiy fh=zggLk (Magellanic clouds) tizkd
Jus kzlyqfs MFk.

xh xsjahzL vdgd xs} Xh Mzby gazfff$ba njhiyT MFk xsad
JiirNtfk t©dhbfF 3000000 fik MFk. Mdhy> xylahdJd tidhbfF 330 kllh
vdw Ntfjjiy gazifFk.

#haf FLkgk (Solar system):

Nrhyhh vdw gjkhdd ‘#haf FITs’® vdg nghUsgLk sol vdw ,yjjd
thhj i JayyiUed ngwggllJd. #haf FLkgF Rkhh 45 gyylad tUIqQFSTF KdG
cuthdjhf ekgggLtwd. #had> vIL Nfhsfs® FWist Nfhsts Jiz
Nfhsfs> thy elrjjugfss W Nfhsfs kwk t©z=zfwfs MAatwiw
cssifthad #hafFLkgk MFk. ,/J <hgG tirahy gizffgglLss Xh
m 1 kgghFk.

#had;

#hat FLkgjjd wkajjiy #had mikedssd. #haf FLkgjjly css
midjJ thdnghUlfSk #hardr Rww tURdwd. #had #haf FLkgjjd
nkhjj eiwayy 998 rjtuhjk cssJd. #had 1 lu[d kwwk ~ yak Nghdw
ntggkhd thAffshy MdJ. #had jJhiNd xsjia ckof$ba jdik ngwwd.
#had xU tyzkd MFk. #hadd NkwgugG ntggeiy 6000°C MFk. #haf
FLkgjjid midjJd NFfhsFSTFk ntggjijAk xsiiaAk #had msffwd.
mjd ntggeiy Gtiaad Nkwgugig tejila Rkhh 83 gkilgfs MHidwd.

#had 13 kyylad Gtfis jdfFsNs mifff$ba
tifay kfgnghajhFk.

Nfhsfs:

‘Nfhs’ vdwhy ‘rwwtUgth’ vdw nghUs. #haf FLkgjjiy vILNfhsfs cssd.
mit Gjd ntssp Gtp nrtthay tahod> rdp ANud ] kwWk negbAd MFk.
ntss; kwWk ANud ] NfhsTisjy jJtu gw Nfhsfs midjJk #hasd vjh
fofthurRwwy> mjhtJd NkwhiyUed Hoffhfr Rww tUfdwd. ,tthW Nfhsfs
#haidr Rww tuf$ba ghij RwWwgghij vdggLfwd. Nfhsfs midjJk
Ji1iIk3Jd ghijra vlL tyfthky #hardr Rwwy tUtjwFR #had <hgG tiarNa
Thu=khFk.

gz i1lj jkohfs #had kwWk gw Nfhsftisg gw mwejiUejdh vdgd rqgf
,yfFhagfs thayhf ekfFg GCydhfwd. cjhuzkhf nWgh=zhwWggn lay
fh=zggLk ‘ths ew t©Rkgd Nfhs kd #oej ,sqgfjh Qhaw’ vdw ghly
thfsyUed ehk njheJd¥fnfhsNthk

#haDfF mUfly css ehdF Nfhsfshd Gjd> ntssp Gty kwWk nrttha
‘clGwf Nfhsfs’ myyJd ‘Guiegfh Nfhsfs’ vdw miaoffggLfidwd. ghawfshy
md ,fNfhsfs mstyy rwad. ,fNfhsfsid Nkwguggy kiyfs vhkiyfs
kwWk jaufFoTg gssqgfs (Craters) fh=zggLHidwd.

#hafFLkgjj)y css Tilrn ehdF Nfhsfshd tahod> rdp ANud ] kwWk
negbAd Mflad ‘ntsgcwfNfhsfs’ myyd ‘tahod efu Nfhsfs® vdw
muaoffggLhidwd. , fNfhsTs thATfFshy eukgf fh=zggLtjhy ‘tskf Nfhsfs’
(Gaseous Planets) vdTk miuoffggLfidwd. nrtthas tahod NfhsTfSThilINa
‘MW Nfhs k=zlyk’ fh=zggLfiwd.
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Nfhsfsid thiria eidtwnfthss (Mnemonics):
GJ ntssk Guiayy nrYjjidhy tthjk r=zi Db Ajjk neUuqgfhJd

Gjd (kf mURYss Nfhs)

#haDfF mufly ,UfFk Gjd mstyy kww Nfhsfistul kfTk rwad.
, INfhshdJ Nuhkhchaf flTsfsd J}Jtuhd ‘nkhFhy’aud ngauhy
muoffggLfwd. ,TfNFhs)yy eNuh thAFfNsh filahd. , fNfhs)yy tskz=zlyk
,yyhjghy gfy nghOjiy mpif ntggeiyAk ,uT Neujjiy TFLgFsUK
fh=zggLk. NkYk Gjd NFfhSTFj JizfNfhsfs vITkyiy. mjifhiyg
nghOjiYk> mejig nghOjiYk Gjd Nfhas ehk ntwWf f=Tfshy fth=zKDbAk.

ntss) (ntggkhd Nfhs):

ntss) #hadllkUedk ,uzlhtjhf mikedssd. Gtiiag NghdNw Xjj
msTssjhy ntssAk GgAk ‘,ulilf Nfhsfs’ vd mioffggLfidwd. mjd
RoYjy fThyk kww Nfhsfasft fthlbYk mjfkhf cssJ. ntss) jdidj jhNd
Rwvf nfhss 243 ehsfs vLjJIF nfhstwd. ANudi® Jg NghdNw , FNFhSk
fioffiyiued Nkwfhfr RwWHwJ (Fofhur RwW). ,J kww NfhsFfisft ThlbYk
kifTk nkJthfr RwWfwJd. Gjd NFfhasg NghdNw ntssifFk JrzfNfhsTs
,Yiy. mdG kwWk moiffF FwfFk Nuhkhdia FITshd ‘“td]’ vdw ngauhy
,fNfhs mioffggLfwd. FfhiyaYk khiyaYk tzzy Ffh=zgglLtjhy
,fMNfhis ‘tbntss’ kwwk ‘mejntss’ vdW mioffidNwhk. eytwF
mLj jggbahf ,utyy gufhrkhfj njhAk tt=znghUs ntssjahFk.

6t (cahfNfhsk):

#hadlklUed %dwhtjhf mikedss Gty lejhtd ngha NfhshFk. Gtad
Nkwgugghdd ehdfiy %dW gFj) euhy #ogglLssjhy ‘eyfNfhs’® vdwk
‘ehfNfhs’ vdWk miuoffggLfwd. Nuhkhdia kwWk TINuFFF FITsfsid ngauhy
muoffgglhy xNu Nfhs GoahFk Gtad Jut gllk 12714 fiNyhkllh kwWk
elyeLFNFhIL tllk 12756 fiNyhkllh MFk. Gty #haid tdhbfF 30 fiNyhkllh
NEFj iy Rww tUFfwd. ,fNfhsly eyk eh kwWk tsk=zlyk fThz=zggLtjhy
cahdqgfs thoj jFjpiahd #oy eyTHfwd. Gtad XNu JizfNfhs eythFk.

#haDfTFk GofFk ,m1INa css njhiyT 150 kiyyyiad TiNyh kIlTuhFk.
k=zfF 800 fik Ntfjjiy nryYk thDlhjp #hasd nrdwila 21 tUIgfs
MFK.

nrttha (nregwf Nfhs):

#hadllkilUed ehdfhtjhff Fh=zggLk nrttha Nfhishdd mstlyy GjJDfF
mLjjgbahf ,uzlhtd rwa NfhshFk ,fNfhs Nuhkhdiag NghhFFITs ‘khh]’
(Mars) ngauhy muoffggLfwd. ,jd Nkwguggy ,UkG MTFi JL cssjhy
nreewkhfj NjhwwksFfwd. M nrttha [rtej Nfhs’ vdWk
muoffggLfwd. ,fNfhsd tskz=zlyk kfTk nkyyajhFk. ,jd JuUtg

gFjifs)yy Gumag NghdNw g=z/Aswfs (lce caps) fh=zggLfidwd. , fNfhshdJd
/Nghg ] (Phobos) kwwWk Bk ] (Deimos) vdw ,U JizfNfhsTist nfh=zlLssJd.
nrtthaf Nfhis Muhatjwfht RwwtUk TyqfSk (Orbiters), Jau ChyfSk
(Rovers) mDgggglLssd.

,ejla tznts) Muharrn ewtdk (ISRO) nrtthaf Nfhsd tspkzlyk\
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kwWk jJuuggFjima Muhatjwfhf 24092014 mdwW kqgfsahd (Mars Orbiter
Mission) vdggLk tizfyjij mDggad. ,jdhy ,ejiah nrtthaf Nfhsjad
MuhAk ehLfsid glbayyy u—ah tiznts) Muharr ewtdk eh]h (USA),
INuhgga tiznts) Muharrn ewtdjjwF mLjjjhf ehdfhk ,1jjJiy cssJ.

tahod (ngUgNThs)

#haf FLkgjjd kfg nghaf Nfhshd tahod #hadilkUed QRejhtjhf
mikeJdssJ. »J Nuhkhdiahfsid Kjdikf FfITs  (Jupiter) ngauhy
muoffggLtwd. eyh kwWk ntss) NFhSTF mLjjjhft gufhrkhf ==y
njhtd tahod MFk. ,fNfhs jd mrny kfTk Ntfkhfr Royf$bajhFk.
#haidg NghdNw ,jd tskzlyjjiYk §  lu[dd kwwk ~yak thAffs
fth=zggLfidwd. kif mjifkhd JizfNfhsfis ,TNfhis nfh=zLssJd. mtwWs
mNah (10), ANuhggh (Europa), FdikL (Ganymede) kwWk NFy; JNIh (Callisto)
Mfiad ny kfgngha Jiz=zfNfhsTtshFk.

rd; (tisaqgfs nfh=zl Nfhs):

#haft FLkgjjd ,u=zlhtd ngha Nfhshd rd) #hadilkUed MwhtjhF
miakedssJ. Nuhkhd)a Ntsh=z ik flTsd ngauhy (Saturn) »J
muoffggLfwd. ghiwjIdfsts gdjjIdfsfs kwwk JJRffshy Md gy ngha
tisaqfs , fNfhisr RwwF fh=zggLfidwd.

rdy 62 Ji=zf NfhsfFist nfhz=zlssJd tahod Nfhisg NghdNw mjiF

JizfNfhstist nth=zl ,fNfhsd kfgngha Jiz=zfNfhs ‘mllld’ (Titan)
MFk. #haf FLkgjjy fTh=zggLk JaizfNfhsfsyy nmelu[d kwWk KkjNjd
Mfia thATFisTt nfth=zl tskz=zlyk kwWk Nkfgfs #oed fThz=zggLfidw XxNu

JizfNths 1llld MFk rdf Nfhsid jd <hgGy jJwd (Specific Gravity) emu
ulf FiwthFk.

ANud], (cUSKk Nfhs):

tyylak n h—y vdw thday mwQuhy 1781 Mk M=zL ANud]]
f=zLgbffggllJd. njhiy Nehfflahy f=zLgbffggll Kjy Nfhs ,JthFk ,J
#hadlkilUed Vohtjhf mikeJdssJd.

kjNgjd thA ,fNFhsyy cssjhy ,J griar ewkhfy NjhdWfwd. ,J FINuFF
t=z TFITshd ‘ANud ]’ ngauhy miuoffggLfwd. ntssif Nfhaisg NghdNw
,INFhiSk jd mrrny fbfhur Rwwy RwWfwJd. ,jd mrR k¥fTk rhaed
fh=zggLtjhy jd RwWgghi jaay cU=zNIhLtJ NghdW #haidr Rww tUfwd.

ANud Jid 27 JaizfNfhsTsy ‘i lllhdah’ (Titania) kifg nghajhFk.
negbAd (Fshej Nfhs):

#haft FLkgjjiy vilhtd kwWk kfj njhiytyy mikedss Nfhs ,JthFk.
Nuhkhdia® fly TITsid ngaisuf nfth=l ,fNfhsy gyjj ThwW €Rk. 14
JizfNfhsFisF nfh=1 negbAdd kifg ngha Ji=fNfhs ‘biaulld’ (Triton)
MFk. negbAd #haf FLkgjjiy kfj njhiytlyy cssjhy kfTk Fshed
fth=zggLfwd. ,fNfhs)yy Th=zggLk eyk kwWk ntsis ewkhdd ANud]
NfhsiyiUed , 1j NtEwgLj jif fhilLfwd.
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FWgNfhsFs (Dwarf plants):

negbAd NFfhSTfF mgghy njhiytlyy fhzgglLk rwa tt=znghUlfs FWFNfhsfs
MFk. mit KkFfTk Fshedk xsayyhkYk fhzggLfidwd. Nfhs tbty
fh=zgglLk , i1t NfhsFisg Nghy ,yyhky jkJ RwWgghijiag gw FWisT
NFhsTSId gfhednthsSk. GSINID nru > <> NKkfNkF kwWk n ~ skah
Nghdwi t #haf FLkgjjry fh=zggLk 1ed FWgNfthsTshFk.

gyT (Gtad Ji=zTNfhs):

NfhsTisr RwwtUk th=znghUlfs JizTfNfhsTshFk. Goad xNu Ji=zfNfhs
eythFk. eyT jdidjjhNd RwwFnfhss vLjIfnthsSk NeuKk. Gomar
Rwwitu vLjIfnfhsSk NeuKk VwFFiwa xdwhFk. mjthd 27 ehsfs 8 k=z
NeukhFk. eytwF tskzlyk finlahd. ,jd fhu=zkhf tw=fwfsd jhffjjhy
,Jjd NkwgFjlaey mjyfstyy jJiufFog gssqfs fhz=zgglfidwd. eyT
CtayiUed 384400 fik njhaytyy mikedssd. ,J Guay ehdfiy xU ggNf
msTilad. kdjjd jruvawgha xNu tt=znghUs ey thFk.

ey i1tg gw Muhatjwfhf ,epiahthy mbDggggll Kjy tt=fyk rejuhad -
| MFk. ,3J 2008 Mk MzL tizz=z)y nrYjjggllJd.

NnW Nfhsfs (Asteroids):

#hanidr Rww tUk rwa jJilg nghUIfNs rWNfhsfs vdggLk. nrttha kwWk
tahod Mfla NfhsFfSTRiINa nWNfhsfs k=zlyk fh=zggLfwJd. mit msty
kifTk rwajhf ,Uggjhy Nfhsfs vd miuoffggLtjiyiy.

thy tizkdfs (Comets):

thy t=zkdfs jJiy kwWk thy gFjfast nthz=zlIjhftf Th=zgglLk. jilg
nghUlfshy Md jiyg gFjima gdiffibahy gi=zffgglLssJd. mjd thygFj
thAffshy MdJ GufF mUfly 76 tUIgQFSTF xUKiw tuf$ba ‘N -y
thytizkd frlnahft 1986 k M=zL thdy njdglld. ,J k=zLk 2061 Mk
M=zL ttzz)y NjJhdWk vd fz=zTfflgglLssJ.

t=zfwfs (Meteors) kwWk t)ztofwfFs (Meteorites):

#hat FLkgjjyy fh=zggbk nw fwfs kwWk c<cNyhfg ghawfshy Md
t=znghUlfs tz=zfwfs vdW  mioffiNwhk. ,€] tu=zfwfs Guad
tsk=zlyjij milAk Nghd cuhatid fhuzkhf vhed xshtjhy vhelrjjuk
vdWwk muoffggLfwd. Mdhyr tskzlyjijj jh=zb Gtiad Nkwgugigj
JhfFk t=zfwfs ‘y=ztofwfs’ (Meterorites) vdW miaoffggLfidwd.

Gtiayd, Rowrr:

#haidft fhiyaNyh kjaNkh myyJd khiyaNyh fedjjId=I1h? ehs KOtJk
m/3J3 xhljjNyNa Thz=zggLfwjh? myyJd khWgLfwjh? #had fhiyay foffYk
kjlak crnayYk khayay NkwhHYk fh=zggLfwd. Gty #hasd , 1 1glhky Rww
tuUeNj L JwFF fThuzk MFk ekd fTzfSTFr #had efhtijg NghdW
NyjhdwdhYk mJ c=zikayy. vtthnwdy> ehk NgUejNyh myyd Gif
t=zbaNyh nryYk Nghd kugfs> tistFF Tkgqfs kwWk FlIIgfs Ntfkhf ehk
nryYk jJiarfF vjhy jJiarayy efhtijg ghhjjpUFANwhk. mNjNghdW Gty
#hasd NkwhyiUed Tfoffhfr Rww tUtjhy #had TfoffyUed NkwFhfr
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nrytjhfy NjhdWfwd Gtiaad Rownmaggww Ghed nfhss mjd tbtjijg
gwwAk> rhaitg gwAk mwejiUFF Nt=Lk.

Goad tbtKk. rhaTk:

Gty Nfhs tbtkhdd. ,J jd mrny RoYfwd. Gtiaad tl JULjjiyiUed> Gt
i1kajjd toahf njd JUtk tiu nryyf$Ba xU fwgadf NfhL Gtad mrR

vdggLk. 6ty Jjd mrny 23%° rhaed jdidjjhNd RwwFf nfh=L #haidak
Rww €UfwJ. jd RwWtellg gha jfF 66%° Nfh=juj ,ej rhaT vwgLjIfwd.

Goasd RoYk Ntfk eyeLfNfhlLg gFjagy 1670 fik / k=z MfTfTk 60 t€tIfF
mirNua fayy 845 fik /7 k=z) MTfTk JUtg gFjiasy RoYk Ntfk RoakhfTk, UTFk.

RoYjy (Rotation):

Gty jd mrrny jdidj jhNd Rwwtijr RoYjy vdW SBWFNwhk. NkwyUed
fioffhfr RoYk Gtlahdd xUKiEw RoYtjwF 23 k= Neuk> 56 ekillgfs> 4.09
tdhbfs vLjJIT nfhsfwd. Gty XUKiw RoYtjwF vLjJIT nfthsSk Neujij
XU ehs vdW miaoffiNwhk. Gty RoYtjd fThu=zkhf ,uT> gfy VwgLfwd. Gt
Nfhs tbtkhf cssjhy xU Fwggll Neujjry #ha ntsirrk Gtiaad xU
gFpay KILNk gLfwd. mggFjifF mJd gfynghOJ MFk. Goad xsighhj gFji
,uthft ,UFFk.

essuT #had vdgd ,U miufNfhsqgfs)Yk Nfhalffhyjgy Mhfbf thljjwF
tiIfhYk mz=zlhhbf thljjwF njwhiYk 24 k=) NeuKk #had jJiyFfFNKy njhAk
efothFk.

, tthW Goad xsigLk gFjimaAk xsiglhy gFjimaAk ghfFk NFhlbwF ‘XshT
tllk’ (Terminator Line) vdW ngah.

RwWjy, (Revolution):

Gty jd estllg ghimjay (Elliptical Orbit) #hasdr RwwtUk efhitNa RwWjy
vdW $WFNwhk. Gt ttdhbfF 30 FiNyhklIh NtFjjiy #haidr Rww tUfwd. Gty
xU Kiw #hardr Rwwtu 365% ehsts MTwJ. ,J Njhuhkhf® 365 ehsfshf
vLjIfnthssgglL xU tUlk vdW miuaoffggLfwd. kjKss Y% ehlfs ehdF
MzLFSTF xU Kiw xU ehshff f=FfflgglL gguth khjjjiy SLjyhf xU
ehs NrhffggLfwd. mjhtJd ehdF tUIgFfSTF xU Kirw gguth khjjjwF 29
ehsfshf ,UfFk. mej tUlk ‘yg tUIK’ (Leap year) vdW muoffggLfwd. Gty
#handr ronw tUutjhy gutfhygfs Njhdwhdwd.

Gty #hasidr Rww tUtjhy khhr 21 k Njjy Kjy nrglkgh 23k Njji tiu
MWkhjgfs Gtad tl miaufNfhsk #hand NehfH rhaed fth=gglLk.

‘#ha m=z ik’ (Perihelion) vdgd Gty Jd RwWgghi jJayy #haDfF kf mUfly tUk
effothFk. #har Nraik (Aphelion) vdgd Gty jd RwWgghijayy #haDTF]j
njhiytyy fth=zggLk efothFk.

mrrkajjiy njd miiufNfhsk #hadllkUed tyHh Th=zggLbfiwd. mLjj
MWkhjgfs mjhtJd nrglkgh 23k Njji Kjy khhr 21 k Njj; €tou Goad njd
muufNthsk #hard Nehff) rhaedJk tl miuufNfhsk #hadilkilUedk tiyfiAk
fh=gglLk.
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,tthW Gty Jd RwWgghmjayy #haidr Rww tUtjhy #had eyelLfNfhlbwF
tI i fTk njwfhfTk efhtrjg Nghdw Njhwwymj vwgLjIfwd. ,jd Fhu=khf
khhr 21 kwWk nrglkgh 23 Mfila ehsfs eyelLfNfhlLg gFpayy #hadd fjhfs
nrgFjjhf Ok mjdhy Gtiad midjJdg gFjisiYk gfy kwWk ,uTgnghOJd
rkkhff fh=zggLk vdNt> ,eehlfs ‘rkggfyuT’ ehlfs vd mioffggLfidwd.

,NJ NghdW [{d 21k ehs FIfNui ¥ kI #hadd nrqFjJf fjhfs ©wOtjhy
tl miufNfhsjjiy meehs kif ezl gFfynghOajf nfh=zbUFFk. njd miuuf
Nfhsk ezl ,umtf nfFh=zbUFFk.

,eeffoT ‘Nfhalffhyf T hpiUggk” vdwW muoffggLfwd. brkgh 22k Njj»
kfuNuis fad kJ #hadid nraFjJdf fjhfs ©Ohdwd. ,eefotwF ‘Fshthyf
TyhjiUggk’ (Winter Solstice) vdW ngah. ,rrkajjiy njd muufNfhsjjy
gfynghOJd mjifkhff fh=zggLk. €1 muufNfhsk ezl ,untf nfh=zbUfFk.
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Guf Nfhsgfs;

cahdqgfs thoj jFjahd Nfhs GtiahFk. Gtiayy fh=zgglLk %dW njhFjifs
ghiwfNfhsk ehfNfhsk kwWk ntskz=zlyk MFk ,jnjhFjpfSid jJFej
fhyeliyAk eyTtjhy cahdqfs thoj jFjiAss ,Ikhf Gty khwwAssJd.
cahdqfs thof$ba FWHa k=zlyk ‘cahfNfhsk’ vdWw mioffggLfwd.

ghiwfNFhsk:

ghiw vdw nghUsgLk “‘yigNjh ] (Lithos) vdw HINuFFg gjjjy ,Ued
ghawfNfhsk (Lithosphere) vdw nrhy ngwggllJd. Goiasd Nkwguggy Th=zgglLk

ghiwFs kwWk k= mLFfifg ghiwfNfhsk vdW SWHNwhk. ,ej eygguagy
cahdqfs th=zggLfidwd.

ehfNFfhsk;

“@  INuh” (Hydro) vdw fINuFFr nrhyyiUed ngwggll nrhyNy & — INuhJgah
(Hydrosphere) MFk. , jwF ehfNfhsk vdW ngah. ,J ngugflyfs flyfs
MWfs> Vhfs> kiyArnfsy fthzgglk gdAiwfs tskzlyjjly fTh=zgglLk
euhhy MHia midj i1 JAk csslifthajhFk

tskz=zlyk:

‘mINkh” (Atmo) vdw fiNuFfg gjjwF ts myyd fhwWw vdW nghUs. Gomar
Rww fh=zggLk gyNtW ThwWj njhFj; tsk=zlyk vdgglLfwd. tskz=zlyjjy
fth=zggLk thATfs)y 1elufd (78%) kwwk MTiI[d (1%) Kjdikahd
thAffshFk. fhhgd-iI-Mfi L Mhfhd> § ~ Wu[d> ~yiak kwWk XNrhd
thAffs Fiwej msty fth=zggLhidwd.

cahNfhsk;

ghawfNfhsk> ehfNfhsk kwwk tskz=zlyk MfiatwNwhL nyhlhGa la cahdqgfs
thof$sba xU gFj) ‘cahfNfhsk’ vdggLfwd. ‘gNah’ vdw FINuFFr nrhyywF
‘cah’® vdW nghUs. cahfNfhsk gyNtWw k=zlyqgfshfg ghffgglLssJd.
xtnthU kz=zlyKk xggw fThyemy jhtugfs kwWk tiyqfidgfast nfh=l
gFpahft cssJ. ,kk=zlyqgfs ‘#oy k=zlyqgfs’ vdW mioffggLfidwd.

kddhh cahfNfhs nglifk ,ejia ngugflyy 10500 rJu Hik guggsty
mikeJdssJ.

mwKFk;

thday fTUutgfs fz=zlLgbffggLtjwF Kd ek KdNdhhfs mz=zljjiyYss
nghUsts midjjwFk GkNa ikakhf cssJd vdw fUjidh ,jJwF Gtiika
khyih vdw ngah. fINuFF thdiayhsh jJhykr (2Mk Elwwh=zL) kwWk ,eja
thdiayhsh Mhagllh (2 Mk Ewwh=zl) cssill mfrhyjjiyilej gy
thdiayhshtSk ,ej khjinma ekgdh. gddh Nghyed ehlmlr Nrhej thdjayhsh
eNfhy ] NfhgheF ] vdghh tzntsiiaf $hed NehfFfp #haika khjhia
ntsjallhh. , jdgb #ha kzlyjjd iwkajjyy #had mikedssJd. 1608
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nejhyhejiy njhayNehfhahdd FT=Lgbffggllgd thdiayy xU Gulrn VwgllJ.
,gohl gy m=zljjd FILWgGFs> nfgshd ,aff tjfs nraws ff Nfhsfsd
RwWHfhyk kwWk gddhlL thtznts) tkak Mhatwiwg gww Fh=Nghk.

m=zljjid FILWQGFsS;

NFhbFFzffhd t=zkdfis cssiffiaa xs tf$ba t=zkd jusfis
m=zljjd mbggilf $WFshFk. Gtp Nfhsfss tyzkdfs thdnts) kwWk
tzkd jwsfs MfHa midjijAk cssliffia mikgN\g m=zlk MFk. ,jiy
gUgnghUsfts> Mwwy kwWk Thyk cssiill midjJdk mlgFkl. ,eJ m=zlk
vttsT nghad vdW veUFFENK njhahd. mJd vy syawjhf ,UFfyhk.

gUgnghUsfts> Mwwy kwWk Thyk cssill midjJdk mlgFk ,eJ m=zlk
vttsT nguad vdW veUTFNk njuahd. mJd vysyawwjhf ,Uffyhk jqgfshy
ghuff Kbejij 1tjJd m=zljjd msit mwbtiayhshfs ftzifhdwdh ,jwF
ghufFf $ba m=lk 93 gyylad xs} MzLfs msT nfhizld (1 xs) M=ZL
09.4607010" fikk xU M=zL fhyjjiy xs) nryYk njhiayT).

mzljijg gw Mutjijj Jj=zlf$bad vddntdwhyy mJ jJwNghd tutialed
nfhzbUFffwd vdgNj] m=zlkhdJd NkYk NkYk ngujhfif nfh=zNI tUfdwd.
mJ klLkyy mzljjd vyiy kf Ntfkhf tutsled nfth=Nl ,UfFfwd.
,UggDk> m=zljjd ngUkgFj ntwwlkhfNt cssJd. mzljjpiyss midjJd
mMZTFFisAk xdW Nrujjhy jJwNghdss mz=zljjiy ntWk ehdF rjtjk KILNK
tUk. m=zljjid ngUkgFj ,U=z1 nghUs (dark matter) kwwk ,Uz=z1 MwwyhfNt

(dark energy) cssJ.
m=zl1jjid taJd (thoehs)

xU khngUk ntbggyiUedjhd m=zlk Njhdwad vdW mwtiayhufs fUJIHdwdu.
,Tnfhsifadgh mz=zljjYss midjJg nghUustSk mypF mlujj) nfh=1 xu
gUgnghUs)y nrwejiUejd. Vwjjho 137 gyylad M=zLFfSTF Kddhy xU
nguUntbgG VwglL th=zkd jJusfsid tbtty midjJdg nghUsTtSk midjJj
JinrfsiYk ntbjJdr njwd. m=zljjiyss midjJdg nghUstSk ngUntbggd
Nghd Njhdwa mbggilr jdkqfshd 1  Iu[d kwwk ~yak MHatwwhy
Mdit ehk RthrnfFk Mfn[d> ek clyy css fhugd> fhyrnak kwWk ,UkKG
fzdr nyYfsy (chips) gadgLk nyffhd cssill Vida jdkgfs
midjINk tizkdfsid cssiffjjly cssd. tzkdfs midjijAk xdwhf
,1ZzfFk <hgG tirjhd ,Jjdkgfs midjJAk mtwyDsNs <ujJ
itjIdssd ,ej tzkdfs ntbjJdr njWk Nghd> mtwDsNs ,UFFk
Jjdkgfs ntsalggLfidwd.

tY=zkd jusfs

nguUntbgG efoej cINdNa <ugé tiradhy thANkFgfs ahTk <uffgglL
t=zkd jJjusfsid TFlILWgcFis cUthffid. tizkd jJusfs TILWoGFIS
cuthffid tt=zkd jus vdgJd thA JIR NfhbfFfF=zffhd ty=zkdfs kwWk #Hua
kzlyqfs Mfiatwiw cssliffia juzlInjhU mikgée MFk. ,ej ghuFfFf$ba
mzIljjiy Rk EW gyyad (10) thizkd jusfs cssd vdW mwtiayhsufs
fuJdfidwdu. tizkd jusfs midjJk gy tbtgfsy c<cssd. mtwwd
thtjijg nghWjJd mit RUs jus> estllj jus kwWk tbtkww jus vd
tifggLjjogglfidwd. thzkdjusfts jdahfNth ,ulslahfN njhFjahfNth
(cluster) ngUenjhFjiahfNth (supercluster) fh=zggLfidwd. njhFjlahfTss
JusTts xdNwhnlhdW nraytiid GutJdld ny Ntisfsy , 1zaTk nrafidwd.
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#uwad kwwk #ua kzlyjjiYss Nfhsfs midjJdk ghynts) tj) tizkd
Jusyy cssd. ghynts) tjiiaj jtu gy tizkd jJusfs cssd. ekfF
mUfly css mLjj tizkd jusid ngau mz=zbNuhklh ttzkd jus. ghynts)
t) t=zkd jus Rus tbitf nfh=zlJd. Thdyy xU ghyt=zz=g glil Nghdw
fh=zgglLtjhy mJ ghynts) tj) vdg ngau ngwwd. mjry Rkhu 100 gywyad
tzkdfs cssd. NkYk mjd twllk 100000 xs) MzLfs MFk. Mjd
ikajjiyiled Rkhu 25000 xs)] MzLfs njhiytyy ek #ua kzlyk cssJ.
Gk #uwaidr Rww tUtijg Nghyy ekd thzkd jusid wkajijr Rww tu
#uad 250 kyylad MzLfs vLjJIT nfhstwd.

ekfF mUfthikasyy ©ss m=z=zbNuhklh ©tzntsyy jJusid njhiyT 25 kyyad Xsj

M=zLfs MFk. Gk ,aqFk Ntefjjyy (mjhtd 30 fik /7 ) ehk nrdwhy$Sl miujr
nrdwila 25 gyylad Mz=zLfs NjitgglLk.

t=zkdfs

t=zkd jJusfsid mbggr ITFILWgGFs tizkdfshFk. ngUntbggy ti=zkd
Jusfs cuthd NghNj mitAk Njhdwd. ntggk xsp Gw Cjhf fjufs> X-
fjufs cssill gy fjutrRfis ttzkdfs cUthfFfidwd. mit thA kwWk
gish ] kh (mpF #Nlwwggl l gUgnghUs eny) Mfiatwaw  mjiFkhf
cssliffiait MFk ttzkdfs midjJk 1 ~ Iu[d thAthy eukgAssd. ,ej
i lhu[d mZffs ahTk ,1=zed ~yiak mZffs cUthFk Nghd kif mjf
msty ntggk ntsahfidwd. xU ,U=zl ,utyy Rkhu 3000 t)zkdfis ekJ
f=zfs %yk ekkhy fh=z KbAk. nkhjjkhf vttsT t=zkdfs tz=zntsay
cssd vdgd ekfFj njuahd. ekd mz=zljjiy 100 gyylad t=zkd jJusfs
cssd: xtnthdwYk 100 gyyad tzkdfSfFk mjfkhd t=kdfs
, UFTyhk.

t=zkdfs jdaht ,Uggd Nghy NjhdwdhYk ngUkghYk miEt , 1=eNj
fh=zggLfidwd. xU t©i=zkd vejstwF ntsiFfkhf] njufwd  vdgJd
fh=zggLfidwd. xU t=zkd vejstwF ntsirrkhfj njhfwd vdgd mtwwd
nrw i tAk GkayUed mtwwd njhiy s tAk nghWjNj cssJ. ntgg eiyiag
nghWjJdk> tizkdfs nttNtW t=z=qfs)yy Njhdwyhk. ntggkhd t©=kdfs
nt=z tkahftNth myyJd eykhfNth NJhdWk mstiYk tzkdfs NtWgLfidwd.

XU ny tYzkdfs FOffshf ,1zed xU mikggid tzntsay
VwgLjJdfidwd. mi®© xU tyghidNar FflTisNah myyd vjhtd xU
nghUisNah FwFfyhk. ,ggbggll t=zkdfsd FOffs elrjjuf $liqgfs
(Constellations) vdggLfidwd. gyNtW ehLfs)Yss kffs gyNtW tbtKss
elrjjuf $Sligfis milahsk fzlwedssdh mtthw VwWF nfhssggll
elrjjuf $ligfs 8 cssd. MILTFIbv kJddk nqgfk #had Njs kwwk
NfriNahgah Nghdwi €t xU ny elrjjuf$sll tbtgfshFk

#ha k=zlyk:

#had kwWk miEjr Rww tUk thd nghUsfs midjJk NrhejNj #ha
kzlykhFk. mjiy Nfhsfs thy tzkdfs nrnWNfhsfs kwWwk t=zfwfs
cssill gy nghUsfts milgFk. #haDfFk mgnghUstSfTFk ,1lNa css
<hgG waradhy mit #haidr Rww tUfidwd.

#had:

#had xU eLjju msTila t=zkd mJ kFf mjf ntggKss> RodW
nfhzbUFffF $ba thAg ged MFk mjd Kffhy gFj 1  bu[d thAthYk
fhy gFjJ; ~ylak thAthYk eukgAssd. mJd Gkia tl kyyad KkIqgF
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nghhad. mjif mOjjjy 1 bu[d mZffs ,iz=zed ~yak mZffshf
khwfidwd. mZffU , 1 =T vd mioffggLk ,ej efotidhyy ngUksT Mwwy
xs| kwwk ntgg tbtyy cuUthfidwd. ,ej] Mwwyidhy #had xshfidwd NkYk
ntggjij msfhidwd. #ha k=zlyjjd ikajjy #had mikedssJd. mjd
tyikahd <hgGg Gyjjidhy gw #ha nghUsfs> Nfhsfs® rnWNfhsfs> thy
tzkdfs> tt=zfwfs kwWk gw nEjTww nghUsfs ahTk #haidr Rww
tUfidwd. Vwjjho 46 gyylad MzLFSTF Nkyhf ,J ,Ued tUfdwd.

#had Njhdwa tjk:

ngUntbggd Nghd> ntggkhd 1  Iu[d thAffs Fgshtiled kfgngha
Nkfgfis cuthffid. gddh mit NkYk mIhTkFed t=zkd jusfis
cuthffid. mjiy kjkUej § ~ Iu[d thAffs mqFkigFkhf kjed nfth=zbUej
giyay> FThygNghffiy & bu[d thAffsid mlhT kFed #had kwWk #ha
kzlykhdd cUthff fhu=zkhdd. ehsiltyy mit nkJthfr Rwwf$ba
jdikia milejd. 1  Iu[d> ~yak thAffs kwwk JRfs nfth=l julnia
mit cssiIfth ,Uejd. <hggd fhu=zkh> mit mOjjkiled ,Ufd. #hadd
Ntfk mjrfFhg g Nghd mjd NkwgugG jlalahfi. €tlLg NghdW khwad.

Nfhsfs

ehzaffggll tisthd Rwwg ghmjay Nfhsfs #haidr Rww tUfdwd. ,J
es tll tbty cssJ. #haid xUKiw RwwtUtjwF Nfhsfs vLjJIfF
nfhsSk fhyk RwWffhyk vdggLk. #haidr RwtUk mNj Ntisay
gkguy i jg Nghy Nfhshdd jdidj JhNdAk Rww tUfwJ. jdidj jhNd
XUKiw RoytjwF xUNfhs vLjIFfnfhsSk fthyk Rowrffhyk vdgglLk. Gkad
RowrfFfhyk 23 k=) 5 eklqfs MFk vd\Nt Gkiaty xU ehs vdgd 24 k=
MFk. milti=z xtnthU Nfhsid RowrffhyKk nfhLffgglLssJ.

NTths,

XU ehsid msT

Gjd

58.65. ehsTs

ntss)

243 ehsfs

Gtk

23.93 k=z]|

nrttha

2462 k=]

tiahod

0.92 k=)

rd;

10.23 K=

ANud ]

17 k=z|

negbAd

18 k=]

#ha kzlyjji¥Yss Nfhsfs ahTk nttNtew ,ilntgfsy fTh=zgglLfidwd.
Kjy ehdF Nfhsfs xdWfnfthdW neUFFkhfTk #haDfF mUfhikaYk
cssd mit cltw #hak=zlyjij mikffidwd. ntsigew #hak=zljjyss
Nfhsfs #haDfF ntF njhiyty ,ilnts tlL fh=zggLfidwd. vdNt rd
NfhswFk> ANud ] NfhswFk , iINa css njhiyT GkifFk nrttha NfhswFk
, 1INa css njhiyit vl gy klgF (20 klgF) mjfkhf cssJ.

clcw #hakzlyjjy ThzgglLk ehdF Nfhsfshd Gjd® ntssp Gk kwWk
nrttha Mflait cléw Nfhsfs vdW miuoffggLfidwd. mtwwd GwggugG
Jizkgghiw NkNyhlbdhy mikedssjhyy mit eykrhh Nfhsfs myyJ
ghiwfNfhsfs vd miuoffggLfidwd. mtwwd clgFjp Gwggugé kwwWk
tskzlyk Mflart xNu Kiwayy xNu tbtyy cUthdit. NkYk mit Xxjj
mikggy cssd. ek Gkiia , twwwfhd khjhahftf nfhssyhk.

ntsigbw #ha kzlyjjy xggllstiyy #hasd nkJthf RwwtUk Nfhstshd
tahod> rdp ANud] kwWk negbAd Mflamt ntsgewf Nfhsfs vd
mioffggLfidwd. mit 1  Iu[d> ~“yiak cssill gw thAffshy eukga
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mIhT kF tsk=zlyjijf nfh=zLssd. mit thAg ngUgNfhsfs vdWk> thAT
Nfhsfs vdWk miuoffggLfidwd. ,ejJ ehdF ntsgewft NFhsTSTFRkK
tisaqfs cssd Mdhy ehdF clowf NfFhisFSTF tisaqfs ,yily. ,ej
tisaqfs gdiahy %lggll ghiwjy Jfsfist nfth=zlLssd. ehk ,gNghJd
xtnthU Nfhisg gwAk ghhfFyhk.

Gjd: #haDfF kf mUfiy mikedss ghiwfNfhsjhd Gjd MFk. ,J gfyy
kif mjf ntggjJdIDk ,utty mjiff FsUIDkKk fh=zgglk Gjd kFfTk
kgfyhfTk rnwajhfTk fh=zggLtyhy> ntWk F=z=zhy ghhggajul xU
njhiyNehfflahy mij edF fh=z KbAk. mij vgNghdk fiofF myyJd NkwFj
Jinrad fothdjjiy kILNk ,aYk.

ntss; HlljjIl Gkaxd msitnahjj xU rwgGfNfhs ntss. ek
#hak=zlyj iy fth=zggLk NfhsTsiNyNa mjf ntggeiiy nfth=1J ntss) MFk.
eytwFg gwP thdjjiy njhAk kifggufhrkhd thdnghUs ,JIND  kww
NfhsTisg Nghy myyhky> ,J vjhj jJiiray Roytjhy> ,qF #hpad NKwNF
Nyhdw, flofNF kswfwd. ntsspla ehkntWk fz=z=zhy vsjjiy fth=zyhk mJ
fiofF myyJd NkwFj jiirayy fothdjjiy njhAk.

Gkr #ha k=zlyjjiYss NfhsfsiNyNa ehk thOk Gkiayy klLkjhd cahthoj
JFjlahd #oy cssJ. #hadyUed rhahd njhiytyy md cssjhy> rhahd
ntggelmy> eh Mjhuk rhahd tsk=zlyk kwWk XNrhd glyk Mflatwaw Gk
nfh=zlLssJ. , itaidjJk cssjhyjhd> Gkiary cahfs njhlhed
thotnjdgJd rhjjiakhfidwd. Gkiaxd kJss eH kwWk eyg gFjifsid kJ xs)
vjinuhsiggjdhyy ttzziyiled ghhfFFk Nghd Gk eyk Ffyej grir ewjJdid
fh=zgglLk.

nrttha, Gtaxd RwWgghi JfF ntsiayy mikedss Kjy Nfhs nrttha MFk.
»J rwNw rntgG ewjjyy FTh=zggLtjhyr ,J rnegcfNfhs vd miuoffggLfiwd.
> JWF BNkh ] kwWk NghNgh] vdggLk ,U ,awifj Ji=zfNfhsts cssd.

tahod: tiahod Nfhshdd ngUgNfhs vd miaoffggLfidwd. NfhsTsiNyNa
kiffgnghad ,JNt (Goia tl 11 klgF nghaJd> 318 klgF vil nfth=13J) , jwF
3 tlsaquk 65 eyTFSk cssd. ,jd eythd fhdkL vdw eyTjghd #ha

k=zlyjjiNyNa kfgngha eythFk.

rd; tisaqfSfFg ngahNghd rdy Nfhs> kQrs ewjjry Fh=gglLfidwd.
ntsigtw $uwak=zlyjjry Fh=zgglLk ,fNfhshdd tahoDfF mLjJ ,u=zlhtd
ngUk thAfNfhshFk. Firwejglrk rdiayy 60 eyTfs cssd. nllld vdw
eyNt mjyy nguad. MFk. ek #ua kzlyjjy NkfgFfSld $ba xNu eyT
,JthFk. rdad mlujj kfTk Fawthf cssjhy (Gora tl 30 kIgF FiwT)
,ejJ Nfhs Ffdkwwd.

ANud]; ANud] xU FswukiIF thAg ngUgNfhshFk. ngua njhiyNehffiaud
%ykhfNt ,1jJFfF fh=,aYk ,J kfTk rhaej Roy mrirf nfh=zlLssJd.
mjdhy ,J cUzNIhLtJ Nghy njufidwd. ,jd mrhjhu=z rhatid fhu=zkhf
,gF Nfhil fhyKk Fsu fhyKk kif ezL ,UfFk xtnthdWk 42 Mz=zLfshf
cssd.

negbAd: ,fNfhshdJd grir ew tt= kd NghdW ThlnasfFk. #hadyUeJd
vilhgjhf css ,ejf Nfhs kfTk fhwW trf$ba NfhshFk 248 Mz LFSTF
xUKiw GSINIh ,jd RwWgghijmaf FfIffwd. ,ej eiy 20 M=zLTSTF]
nghlufwd. ,jwF 13 eyTfs cssd. mjyy brullhd vdw eyNt nguajhFk
#ua kzlyjjiy Nfhsid RowrffFF vjujjisray RwWk xNu ey T brullhd MFk.

#uya kzlyjjiYyss gw nghUsfs
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vIL Nfhsfisjjjtu NEW ny nghUsTSk #Huandr Rww tUfidwd. mitAk
#uak=zlyjijr Nruej i tfiNs MFk.

NWNfhsFfs (Asteroids): nrtthad RwWgghi jfFk thahodid RwWwggha jfFk , 1 INa
XU ngua ,ilnts cssJd. ,ej ,iIntsay Nfisfs Njhdwa Nghd cuUthd
yirffzffhd ghiwjJd=zLfs (xU glil NghdW fhlinasfFk) Rww tUfidwd.

, 1'tNha rWNfhsfs vdggLfidwd. mjijfa NfhsftsNy nru] vdgNj kfgngua
nWNfhshFk. , Jd ©llk 346 fik MFk. Rkhu 50 kiyiyiad MzLFSTFnfthU Kiw
ek Gkiaed kJ nrWNfhs totJ=zL mJ 10Hhk mFfyk nfh=zljhf ,UFFk
>, twiwAk ngua njhiyNehfhahy kLNk fh=z KbAk.

thy Y=kdFfs (comets):

mj) estligghijay ek #uwardr RwwtUk JIR kwWk gd) ejliwej nghUsTNs
thyt=zkdfs vdggLk ,twwd RwWffhyk mjpfk MFk ,1t #uard
neUgFk Nghd> Mtahfp jiy kwwk thy Mfiait cUthfidwd. xUrny ngua
thy tzkdfSTF 160 kiyylad (16 Nfhb) fik esKss thy cssJd. ,J
GufFk S$uaDfFk ,ilggll njhaiytiytll mjfkhFk. gy thytzkdfs
Fwggll fhy ,ilntsjay kzLk NjhdWgit MFk. mjy XdWjhd ~hy
thytizkd. ,J 76 M=zLFfSTF xU Kiw k=zLk njuAk. filnahft 1986y ,J
ghuffggllJ. vdNt ,J k=zLk 2062y njuAk.

y=zfwfs kwWk t)=z tofwfs (meteors and Meteorites): #uak=zlyk KOtJk
gutyhf njwfAlIfFk nW ghiwjJd=zLfNs t=zfwfs vdggLfidwd. kf mjiF
NEfjJld ga=zfFk ,i1t Goad tskzlyjij neUgFk Nghd> mjd <ugG
tirahy TftuggLbfidwd. tUk toay tskzly cuhatidhy cUthFk
ntggjjid fhu=zkhf , 1t ngUkghYk vuedtLfidwd. mit t=zfwfs vdggLk.
Mdhy xU rny ngua mstiyhd tzfwfs KOtJkhf vuahky fTwfsht Gkay
kzLk totJ=zL mit =z totJ=zL mit ty=z tofwfs vdggLfidwd.

Ji zfNfhsfs:

xU RwWgghi jay #HuakzlyjjiYss NfhsTisr JizfNfhs
vdw i offggLfidwd. kd;jdhy cUthffggll Ji1 zTNfthsyyiUed
NeEWgLjJtgwrhP ,awifj JizfNfhshd eytid (rejud) kJ gLk xsjahdJd
vjnuhsiFfggLtghyy mij ekkhy ghuff Kbfwd. <ugé tiirad fhuzkhP , 1t
Nfhsfisr Rww tuUfidwd. #uakzljjiYss NfhsfSs Gjd kwWk ntss)
Nfhsfisj) Jtu kww madjjwFk eyTfs cssd.

fhilkf M=L

nehbfF 250 ik (k=zfF 9 ,ylrk fik) NtEFjjiy ghynts) tjaar Rwwtu Gk
vLjIfnfhsSk fhyk fhijkf M=L vdgglLk.,J 225 kiyyiad, Gty M=zLFSTF rkk.

Rwwaffj jiarNtfk

,awiTj Ji=zT Nfhsfts NfhisFisr Rww tutijggw ehk Kddh mweNjhk.
NfhswFk JizfNfhswFk ,1lINa <ugéG t©ir nraygbfwd. jwrhyjjy gy
nrawi fiNfhsfs Gkiaad RwW tlhligghijayy nrYjjggLfidwd. 1956- vy
nrYjjggll JGldf vdw nrawaffNfhiNs KjdKiwahft nrYjjggll
nrawsfahd JizfNfhs MFk. ,ejjah jJdId Kjy nrawsff Nfhshd
Muaggllhat Vguy 19 1975- y nrYjjpad. nrawi FINFhsfs ny E}W fiNyhkllu
caujjiy Gkimar Rww tUk tifay ttzzyy nrYjjoggLfidwd. ,ejJ caujjy
fhwwdhy VwgLk cuhaT GwFFziffjjffjhf ,UfFk ,ejJ caujjwF vLjJIr
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V=

G=

nrdw gd& nrawsffNfhswF xU Hfialkllj parNefjaj msjjhy mJd
flljjll xU tll tbt RwWgghis Jay ,agFk.

NfhsyyiUed xU ehzaffggll caujjiyy nrawi FfNfhs xdwW tlligghi jay
RwwtUtjwF mjwF msiffgglk fialkllj parNtfk Rwwaffj jJinrNtfk
vdggLk.

XU nrawi FiNfhsfsd Rwwaffj jiirNtfk vdgd mJ GuayUed cCss
caujijg nghWjjJd GkifF vey mstwF mUfly cssNjh mej mstwF mjd
Ntfk mjifkhf ,UFF Nt=Lk 200 fik njhiytlyy css nrawi ffNfhs xdw
gl 27400 fi.k/k=| NETj JwFk rww mjifkhd
NEFfjJld ,aqgf Nt=zLk mtthW ,agFkNghd mJ 24 k=) Neujjiy Gkma
RwwtUk. Gthaad RowrffhyKk 24 kz=zahft ,Uggjhy> mej nrawifNfhshdJ
Goad guggwF Nky xNu ,1jjJry ,Uggd Nghy NjhdWk ,tthwhP Gotimag
nghWjJd xNu eidyay ,Uggjhy ,ttif nrawifF NFfhsFfSFTF Gteiy
nraw i FAINfhsfs vdw ngau. Rwwiaffj JiarNefjuj (v) gdtUk
thaghlbdidf nfh=zL f=zfflyhk

,qF

<uggiay khwyy =6.67x10-1ek? i’

M=Gtiaxd eiw =5972x10-24 i

R=

Gtad Muk =6371 fik

h=GtigguggyiUed nrawi FfNfhsid cauk

E=z <ugé vdgd nghUsfs myyJd kdjjufs vilaww ,UggJNghy NjhdWk eiry
MFk. ©t=Zznts twfSk XU ny nghUsFSk tznts@ay kjfFkNghd> E=
<uggd ©isTfis ehk mwayhk. E=Z <hgG vdwhy, kifrrwma <ugé vdW nghUsgLKk.

nraw i TiNfhsfsid RwWTFhyk

Gora xU Kiw KOrkahf Rww tu xU nraws ffNfhs vLjIfnthsSk thyk
RwWwffhyk vdggLk.

RwWTfhyk T= flej njhayT

vd

]
Rwwaffj jiarNtfk

[
kjgug gujjab
T 2n(R+ h)

midjJ tH=zkdfSk fofhyiUed NkwFhf efutd Nghy NjhdwdhYk XNu XU
t=zkd KILk efuhky, cssJNghy njuAk. mJd Jut tt=zkd vdwW mioffggLfwd.

el

yahf mikedss Gtisid Roy, mrrwF Neuhf miukejUggjhyy JUut thy=kd XxNu

- 11§y, ©ssJ Nghy NjhdWfwd. Gtiayd njwF miufNfhsjjiyiled Jut H=zkd
nihEgyiy.
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nfgsud tjifs

1600 fsid njhlffjjiy N[hfd] nfgsu Nfhsfsid ,affjjwfhd %dW tjifis
ntsia)l lhh. mtu jkJ tofhlbahd §INfh guhNF vdgtuhy> Ftdkhf NFfufFfggll
Jjfryfsd %yk Rua-ika mikggd mbggilay %dwW tjfist Bwdhh
Nfhsfsd ,affjjwfhd nfgsud fTUjIfs ,gNghd xgGfnfhssggltiyiy
vdDk mtud Nfhsfs kwwk Ji=f Nfhsfsid ,affjijg gwwa kfrruahd
f=zigghFk. mit fNo jugglLssd.

Kjy tjr estlliqgfsid tj

#uadid 1kak xU Ftajjiy cssthW estllg ghijay Nfhsfs #uyandr
Rww; tUHdwd.

,uZIlhtJd tj) - rk gugcfsid tj)

Nfhsid w©kajijAk #Huadd w1kajijAk ,i1=zfFk Tfwgesdf NfhL> rk
Tthygfs)yy rk gugcfast fIffwd.

%dwhtd tj) - xjjiarTfsd tj)

vej ,U NfhsfSTFk RwWfhyqfsid ,Ukbfsid tfijk #uadyUed mtwwd
ghjiasT NgurRfs)d (major axis) Kkkbfsid tifij jwFr rkk.

gddhlL ©=znts) ikak

t=znts) tuhfs jJjagFtgywfhd XU ngua t©zntsffyNk gddhlL t=znts)
tkak (gt.ik) MFk. mJd jhothd Guitllgghijay Rkhh 400 £k njhiyty
,aqFfwJd. mJ xU mwtjay MatfkhtTk nraygbLfiwd. mjd Kjy gFj; 1998 -
Mk M=zby RwWgghijary emyeWjjgglld mjd KffaggFjifsd fIlLkhdk
2011y Kbffgglld t=z=z=z)Yss nghUsfsyy ntWk f=z=hy ghuffgglf$bay
kdigdhy cUthffggll ngua nghUs ,JNt MFk ,kikajjwFk Kjd Kjyhf
20000 Mk M=zLjhd kdjufs nrdwdu. mjd gwP xUnghOJk mjiy kdijufs
,YYhky ,Uejd ,yiy. xU Fwggll ehsy Fiwejd MW kdjufs mqgF
,Ugghufs. jwNghija jillggbh 2024k Mz=zLtiu gddhlL t=znts] §1kakhdJ
,affggLk vdwWk> Njstggllhy 2028 tiau ,affgglyhk vdWk $wggLHidwd.
mjd gwF mJ RwWgghijaylUed tyfffnfhssgglyhk myyJd mjd ny
gFjifs tuqthy tiznts) 1kaqfSTFg gadglLjjgglyhk.

gddhlL ©=nts) 1kajjd gadfs

mnkhff tznts) ewtdkhd ehrhttd ghuitayy foff=1 tofsyy gddhlL
t=znts) ikak ekfF gyid msjjJdssJd.(myyd tUqgfthygfsyy msFFf$sLk).

eu RjjfufFk Kiwfs

gddhlL th=znts) ikajjiy gadgLjjiAss njhoyElgjijf nfth=zL j==uj
JllghL css ,Igfsyy NkkgLjjggll eh tbfILjy kwWk RjjifufFk
Kiwfisg ngwyhk. yjz=hy jlLgghL eumwej ,Iqfsyy thOk kffSTF cau
fhfFk toKiwahf ,J3 ,UFFF $Lk. gddhlL t=znts) ikajjwfhf (ISS)
cuthffggll eu kIG mikgG (WRS) kwwk MTr[d cUthfFk mikgG (OGS)
Mfias © <uhf ehlby> Rjjkhd Fbeu ,yiy vdgjhy> fhgghww mtufis k=Lk
mqgF tho totif nradssd.
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fzi=zj njhlUk njhoyElgk

E=z <ugG egiyay MaTfisr nratjwfhf cUthffggll> fzi=j njhlUk
fUL gy Nyrh mWit rfirirfs)yy gadglLssd. ,afffFiwghL kwWk Ngrry
FiwghLsstufSTfF ,ejJ f=zi1=j] njhlUuk njhoyElgkhdd ntFthfg
gadgLfwd. vLjIffhlIh® jJtu ,afff FiwghLss xU Foeijp> mdwhl
nrayghLfis nrad nfh=zL ahmuAk rhuejuhjy thofifia tho ,aYk

jhdiagh i FFs (robotic arms) kwWwk mWit rfirarfs

mWit rfirir %yk mfw ,ayhj flbfis (v.fhv %ist Fflbfs) efFtjwFk
kifj Jyyiakhd Kiway clyjR MaT nratjwFk (biopsy), gddhlL tt=znts)
ikajjiy MuharrnfFj Jizahft ,Uggjwfhf cUthffggll jhdiagfi s ffs
ngudk cjThdwd. ,jjifa fUtfshy kfjIyyakhd Kiway cly JR
MaTfisr nraa KbAk vdW , ij cUthffiathfs $WHdwdu.

,twiwjy  JtwTk ,dDk gy tofsy gddhlL t=znts ikajjy
NkwnfhssgglLk MaTfs ekfF gaDssjha m 1 kHdwd. m 1 tahtd:
NkkgLjjoggll jLgGrnFis cUthfFjy> khugFg GwWNehiaf Ffz=zlwjy kwWk
nfirair mZfKbahf gFjifSTfFs nrytjwfhd knahyif fUtifs csgll
,dDk gy.

gddhlL ttZznts) ikaKk gddhlL $ILwTk

gddhlL t©z=znts) ikajjid mwtiay rhjidfSTF rwwkl Fiwahj rhjid
vddntdwhy ,ej idkajij cUthfFtjwFj Njitggll gddhlL xjJumogG
MFk. gddhlL tiznts) ikajij ,afFtjwFk guhkuggjwFk 16 nttntW
ehLfsd led tznts ewtdgfsd XjJnogG  NjmtggLHhdwd.
meeWtdqgfshtd NASA (mnkuffh) Roskosmos (u—ah)> ESA (ENuhgghp JAXA
([gghd) CSA (fdlh) ngypDak gNurpy nldkhh® guhd}> n[ukdp ,Jjhyp
~hyed ehuNb Jngad> Rtld> Rulruyhed kwWk ,qfiyhed Mfla ehLFSk
,eJf $Sllikggy cssd.
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myF 2
#hat FLKgKk GAK

mwKfk:

NkfF $llk ,yyhj njsiehd ,utlyy eqfs nkhlilkhbaNyhb myyJd cqfs
thbd KwwjjiNyh xantLjJd=1h? Mk vdy> ,uT thdy xshfidw elrjjugfs
vzzififay mjfhggij NghdW Fhlnasfwd. ehk fhZk ,ej xshfidw
elrjjugfs Nguzljjid xU gFjahFk. ,tNghd ehk Nguzlk elrjjugfs
Nfhsfs kwWk gytwiwg gwwAk fyeJluathhk Nguzlk vdgd mzilqgfs
elrjjugfs> Nfhsts kwWk gw gUgnghUlfisAk MwwiyAk nfhzlss xU
guej Kbtww thd ntsig gFjifshFk.

Gogayd Njhwwk gwwaf NfhIghL:

Goad Njhwwk Fwjj Mjhukhf gy NfhlghLfs cssd. Goad Njhwwk gwwa
Kerja gugykhd thjgfsyy n[hkd Nguhriah ,kkhDNty fhdl (Immauel Kant)
vdgtUi laJdk xdwhFk. ,1j 1796 Mk M=zL f=|j Nkij yhgNy ] (Laplace)

GJggjjghh. ,3J neGyhh FUINFhs (Nebular Hyupothesis) vd mwaggllJd. ,jd
gb nkJthf RoYk ,sk #haDIld njhihGila nghUlfsid NkFF $ll1jjyiUed
Nfhsfs cuthfy ,Uffyhk. Gthasd Njhwwj i jg gwwa mTjgusT NFhighlal
(Accretion Theory) yilbyld (Lyttleton) vdgth Kduatjjhh. ,ej NFhlghlbd gb
Njhuhakh® 46 gyylad MzLFSTF Kd&e #ha k=zlykhdd #ha neGyh vdwW
mioffggLk J}rnn kwwk thAffs eiwej NkFF S1Ikhf ,Uejd.

,eJ #ha neGyh Rodw Nghd <hgG tiarahdd nghUlfis jJthjd #haf
FLkgjjid ikajjiy #haid cUthfflad #had cUthdJk kjKss nghUlfs
,WFJ njhlgfid. rwa Jfsfs <hgGC tirahy xdWld xdW ,1=zed ngha
Jfsftshf khwd.

k= fF 62.764.416 fikllh NEFfjJry nryYk thNafh 2 MaTTt fyk ekd ,uT
thdjjyy mjif xsiUk elrjjukhd rhajia fled nryy 296000
M=zLTSTF Nky vLjJIT nfhssyhk.

#haftfhwW Gt Nghdw Nfhsfs cUthff fhuzkhfla ngha ghiwg nghUlfis
vlL glL 1 " Iu[d kwwk ~yak Nghdw ,yFthd jdkgfis ikaggFjay
,uUed ntsNawwad. Mdhy njhiyty> #haf fhwwfs ,yFthd $Wfsd kJ
Fawthd jghffjpaj VwgLjjiajhy mitfs ,1=zeJd ngha thA ngUgNfhsTtshf
cuthfid ,tthW Nfhsfs JizfNfhisfs> FWgNfhsfs thyelrjjugfs
Nghdwit cuUthfid.

fdkhd jdkqgfs xdNwhnlhdW Nkhj; ,WHfi Kjyy Goad clfUu cUthdJd.
fdkhd jJdkqgfs ikajij Nehffi %oflaNghd> nkyya jJdkgfs NkNyhlwl
cuthffiad. ,eNeujjiy Gutay Thejgbyk cUthflad. Gtand <hgGtiar ny
thAfFis fthejjhy GUFF Nky tsk=zlyk cuUthflad.

Ngu=z1jjid Njhwwk gwwa etdfNfhighL:

Nguz1jjid Njhwwk gwwa kif KFfiakhd Nfhighl i1 ngU ntbgGF NfhlghL (Big
Bang Theory) vdfiNwhk. ,J thti lAk Nguzlk FTUJNfhs (Expanding Universe
Hypothesis) vdWk muoffggLfwd. 1927 Mk M=zby ngy[ja thdiayuhd mNg
[hh NykINu (Abbe Geotge Lemaitre) Ngu=1jjid Nyhwwk gwwa Nfhighlsl Kjd
Kjyiyy Kditjjhh. vitd ~ggs (Edwin Hubble) vdgth Ngu=zlk thtileJd
nfh=zbUggjwfhd Mjhugfis Kd mtjjhh. , 1j nguUntbgGF NfhlghL (The Big
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Bang Theory) vdWk miuoffiNwhk. , fNFfhlighlbd gb 1375 gyyiad MzLfSTF
KdG Nguzlk cuthfi thtalaj njhlgfhad. kf truvehf thtalAk gyhd
Nghy vyfluhidtl rwa mstyy ,Ued jwNghi Jja mstwF xU nehbg nghOjiy
ngUfiaJd.

Nguz1jjJiyilued gUgnghUlfs ngUk rfjAld midjJdj JinrfsiYk ntsihNa
trgglld. ,rnrayghlbdhy gy FOffshf cUthd elrjjugfisNa ehk
mzlgfs vdfilwhk. Xh mz=zlk gyyad Ffz=zffhid elrjjugfs elrjju
vrrqfs> elrjju thAffs. JJR kwWk Gygglhj nghUlfis (Dark matter)
cssiffiAssd. Nfyf]y (m=zlk) vdw nrhy Nfyfjliah vdw TfNuff
nrhyyiUeJd ngwggllJd. Nfyf]) vdwhy ghyto vdW nghUs. ghyto m=zlk
vdgJd ek #ha FLkgk mikedss xU mz=zIlkhFk

mzlqfs %dW ngUk tbtgfis nfh=zlssJ.

1. RUs tbt mz=zlk (Spiral Galaxies):
,J elrjjugfs thAffs> kwWk J}Rfshyhd jlilahd kwWk RoYk tll
thtjijf nfth=zlssd. ,jd ikajjiy elrjjuqfs FtejiUggjhy ,jid
“tfFfk” (Bulge) vdfiNwhk. ghyto k=zlykl kwWk MdINuhklh (Andraomeda)
mzlk Mfiart RUs tbt m=zlqfs MFk.

. es thl mzlk (Elliptical Galaxies):
,J Fiwthd thAffs nfh=zl tajhd elrjjugfisft nfh=zlLssJd.
nk] Jiah 89 m=zlkhdd xU estll m=lkhFk.

. xUgfww m=z Ik (lrregular Galaxies)
,J mjf mstyy JRFFSKk thAFfSk eiwej ,sikahd mz=zlhFk ,J

kifTk gufhrkhdd. vLjJIFFhIL ngha NknfyydF (Magellanic) Nkfk.

nghiffjJy Ngu=zlk Mwwyhy KILNKk emwejiUejd. ,ejJ Mwwyfs ny
Jfsfshf khwd. ,J3 §  lIu[d kwWk ~wyak Nghdw Nyrhd mZffshf
khwad. ,eJ mZffs xdwized mzlgfshfTk gddh elrjjugfshfTk
kwWwk gw jdikqfshfTk Njhdwd. ,J nghdthf VwWF nfhssggll Ngu=ljjid
Njhwek gwwa FUJ Jhf mwtiay mwQhfshy kjiggilgglLssJd.

thdiayhshfsd fUjJdggb ehk fh=zfidw m=zlqfs’ elrjjugfs kwWwk Nfhsfs
Nghdwit Nguzljjd 4 rjtj gFj kILNkahFk. Nguzljjiy kjk css 9%
rytjy nghUlfis ehk fhizNth myyJd vsjiy Ghed nfhssNth ,aytiyiy.

<hgG Gy xsiyfy (Gravitational lensing) vd muoffggLk Gjla msit Elgk
Nguzljjid tad kwWk Gygglhy Mwwyid tyiik Mfiatwiw cWjiggLj jiad.

Ngu=z1jjid ththffk Gygglhy Mwwyidhy JhjgglLjjgglfwd. ©QQhdifs <hgG
Gy xsitiyfiyg gadglLjj gufhrkhd xU nraygbk mz=zljjiyiUed GtfFg
gaz)jj xsiad JujijAk kwwk mz=zl ththffjjid ny ttugfisAk
f=lwejdh.

elrjjugfs kwwk elrjjuqgfsid $Elk:

elrjjugfs vdgd Ra ntsirrk kwWk ntggjij nfh=zlitahFk GufF kf
mUfly css elrjjuk #had MFk. #hasd gl kfTk gufhrkhd elrjjuk

rhha] (Sirius) MFk. #haDfF kf mUfly Th=zggLk elrjjuk guhf]ikh
nrdlhh (Proxima centauiri) MFk. Nghdkhd msT J}Rfs kwWk thATfs <hgGr
rfpadhy xdwhf gri=zed elrjjuqfs cUthfidwd. xU elrjjuk thoehs)yy
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ngha rtgc elrjjuk nt= Fss elrjjuk eAilund elrjjuk kwwk fUedis
Nghdw tbtgfshf khwwk mur 1HwJ.

elrjju  $llk (Constellation) vdgJd thdjjiy xU Fwggll tbtjij
cUthfFfidw eiyahd elrjju $I11 mikgghFk. 1929 Mk Mz=zby> rhtNjr

thdiay xdwak (International Asronomical Unit), 88 elrjju FOffs cssjhf
m jifhugGhtkhf VWWF nfh=zlssJd. , JwF Kddh jhyk (Ptolemy) jdDila my
NkF] 1 (Almagast) vdw Gjjfjgry 4 elrjju  Sllgfs cssjhf
glbay)lLsshh.

Nguzlk thtrltrjAk kwwk thtslAk Ntfk mjifhiggs JAk f=lwejjidhy rTy
nguy kllIh (Saul Permutter, Smith and Adam Riess) gnuad Jkj kwWk MIk nual]
,eJ %dW mwtiayhshfSk ,awgaYffhd Nehgy ghiar (2011) ngwwdh.

chrh Nk[h (Ursa Major) vdw elrjjuf $Sl1jij tl miuvf Nfhsk kwWk njd
miuf Nfhsjjid ny gFjifsyy fh=zyhk. chrh Nk[h (ursa major) vdwhy vyjjd
nkhoayy ngha fub (big bear) vdW nghUs.

#haf FLkgk:

#hafFLkgk vdgJd eLtty xU elrjjuKk mijrRww tyk tUk vIiLNfhsfs
JizfNfhsfs rwaf Nfhsfs> thy elrjjuqgfs Nghdwtwiwf nfh=zl xU
mikgghFk. Gjd> ntssp Gtp nrtthas tahod> rdp ANud > negbAd Mfa
vIL NfhsfSk #haid estlighi jay RwwtUfidwd. ngUkghyhd elrjjugfs
Nfhsfis nfhzlssd. vdNt gyylad fTz=zfffhd #ha FLkggfs ghyto
mzljjiy Tth=zgglLfidwd. xU #haft FLkgjjiy xdWFF Nkwgll elrjjugfs
fh=zgglyhk. ,u=zL elrjjuk nfhzlss #ha FlLkgjij ,u=zL elrjjuf
FLkgk vdWwk "%dW myyJ gy elrjjugfis nfh=zlLss #hpa FLkgjunj gy
elrjjuf FLkgk vdWk miuoffiNwhk. ek #ha FLkgk ghy to mz=zljjd
ntsjgbw  Roylyy mikedssd. ekd #haft FLkgk ghyto m=zljjd
ikajyyiled xU k=z) NeujjywF 828000 #Hi.kilh NtEfjjiy RwWHwd. ekJ
#hafFLkgk ,ejJ m=zljijr Rwwtu vLjJIT nfhsSk Thyk 230 kywyad
Mz=zLfs MFk.

ekd #haft FLkgk Rkhh 46 gyylad tUIgQFfSTF KdG cuthdjhf
ekgggLfwd. negbAdid estlligghijay ,Ued njhlgFk “Faggh k=zlyk”
(Kuiper belt) , jDs mlgFk. ,J gdfflbfshy Md mlhjj) Fiwthd tisak
MFk. ,J FWgNfhshd gSINIhit ©l rwajhFk ,ej Faggh k=zlyjjwF
mgghy Chl Nkfqfs fthzggLfidwd. ,ej kfgngha Nfhs tbt XL Nghdw
mikgghdd ekKila #ha FLkgjijr #oedssJd. ,J ,Jtiu Neuhf
fzlwaggltyiy. Mdhy ny fzjj khjhfs kwWk mghued tUkK
thyelrjjugfis f=zlwejjid mbggilasy ,J ,Uggd f=ziffgglLssJ.

Chl Nkfk thznts) gdy Jfsfshy MdJ. ,J ekd #haid 16 xs) M=zLfs
Jujpy ,Ued RwWfwd. ,ej XL kfTk mlhjjahd nghUlfshy MdJ. ,jd
mihjj) 5000 thdiay myfiyiUed 100000 thdiay myF tiauahFk. xU thday
myF vdgJd #haDfFk GtfFk , ilgll Jjuk myyJd 150 kiyyiad fiNyhklTh
MFk. Chl NkfkhdJ #hadid th<th rfjlad vysyahFk ,ej vyiyay Rww
tUk ©t=znghUlfs ,ej ,1jjJy JiUkg #hard Nehffir nerk

ekd #ha FLkgjjry 163 f=zlwaggll JizfNfhsfs csd. ,dDk gy
JizfNfhsfs kdjd Ff=Lgbjd mqgffhujgwfhf Fhjjufiidwd. vVvIL
NfhsTsyy Gjd kwWk ntss) Jtu knwit midjjwFk JazfNfhsfs cssd.
tahoDk rdAk kif mpif msT JizfNfhsTtist nfh=zLssd.
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#had;

ekd #haf FLkgjjd wkag gFpay #had fh=zggLfwd. ,J xU ntggkhd
vhithAffshy Md ged Nghdw mikgGala kQrs ew FW elrjjuk MFk.
,JDila <hgG rjjiahdd KO mikgigAk mjDId <hjJ kfgngha
NfhsTsyiUed kfrrwa t=znts) nijTfs tiu mjd thigghijay ,aqf
itffiwd. #hady fTh=zggLk kdrfjahdd xU ThejGyjij jdiadrRww
cUthfFfwd. ,ej ThejgGykhdd #haf FLkgk toahf #haf fhwwhy vLjJIr
nryyggLfiwJ.

#had)d m i kgG:

#hadid 70.6% § ~ lu[d kwWk 27.4% ~ yiajjhy MdJ. #had <hgG tirahy
kif mjifsT gUgnghUlfis xdwi=zjJ ] kwWk
ntggeiiyi1aAk mjd ikag gFjay cUthfFfwd. #hadd clGwjjy %dw
Kjdikahd mLfFfs cssd. mit clfU (Cote), TjhtrR k=lyk (Radiative
Zone) kwWk ntgg ckoT Rowrn k=zlyk (Convective Zone) MFk. #hadid 1ka
gFpayy fh=zggLk clfU kf ntggkhd gFj MFk. ,gF emlngWk mZffU
,1ZT Ntgjyosd #HhaDfF mjpf Mwwisy nfhLffwd. ,jwF mLjJ
ntsigGwjaj Nehffi mikej mLFif FjhtrR k=zlyk vdfiNwhk. ,ej mLFfF
KOtdk MwwyhdJd Nghllhdfs (photons) %yk ntggf fjhfis vLjJIr
nrytjhy ,ej mLFiIf FjhtrR k=lyk vdfiNwhk. #hady fh=zggLk %dwhtJ
kwWk filn mLFif ntgg ckoT Rown k=zlyk vdfiNwhk. ,ejJ mLFfiy ntgg
Mwwy Rowr; toahf Mjiffk nrYjJtjhy ,jid ntgg ckoT Rowrp k=zlyk
vdfiNwhk. #hadd clgFjfFk #ha tsk=zlyjjwFk , 11ggll
vyiyggFjiia xs) kzlyk (Photosphere) vd muoffiNwhk. , 1 jJ jhd ehk
#hadid ‘NkwgugG® MF Fh=HiNwhk.

#haDTF tskzlyk czlL #ha tskzlyjjd fToggFjima t=z=z=zfNfhsk
(Chromosphere) vd muoffNwhk. ,ej nrhy fNuFF nkhoayyiUed ngwggll jhFk.
TNuFF nkhoary FNuhNkh (Chroma) vdwhy t=z=k (Colour) vdW nghUs. #ha
fuf=zjjd Nghd ,3J gufhrkhd rtgé t==zjjy NjhdWejhy ,gngainug
ngwwJ. ntggelliy kf Ntfkhf caUk nkyya khWemy gFjiahdJd (Transition
Zone) tz =T NfhsggFjimaAk guej FNuhdh (Corona) gFjimaAk ghffiwd. #ha
tsk=zlyjjd cahej NkygFjr fNuhdh vdW muoffggLfwd. ,J #hadd
Nkwgugig (xs) k=zlyk) ©l kf mjf ntggkht ,UfFk. fNuhdhttd Nky gFjp
rwJ rwjhf #ha fhwwW k=zlykhf khWwfwd. #ha Ffhwwhdd kdk muyfshf

(Flow of Plasma) #hadiyiUed #haf FLkgk toahf elrjjuqfSTF , 1lNa
css tzntsifFr nryfwd.

MfNt #haDfF MW gFjifs cssd. mit clfU fjhtrRk=zlyk ntgg
ckoT Rowr; kzlyk xsifNfhsk> tzz=zfNfhsk kwWk FNuhdh Nghdw i tahFk.
#had Nkwguggd ntggemy 5500° Kjy 6000 nry jial] MFk ,jd
ikaggFjiad ntggeliy 15 kyyad (15000000°C) bfiv nry jia] MFk. ,J
ntgg clfU gi=zgig jJrratgjIf nfhss NghdkhdjhFk. ,ej efotly rwrw
mZffs ,1zed ngha mZffis cUthfFfidwd. mgNghd mjifstyhd
Mwwy ntsiNawwggLfwd. Fwgghf rwa §  Iu[d mZffs ,i1=zed ngha
~yiak mZit cUthfFkNghd mjif ntggk ntsjailggLfiwd.

cutk kwwk Jluk
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#hadid Muk 695508 fINyh kIlh MFk. ,J Gtima tl kfgngha gUkrd
nfh=z1J. xU #hadd gUKDfF 332946 Gty rkk MFk xU #hadd
nfhsssit eugg 13 kyyiad GufNfhsfs NjiIt

#hadid Rwwgghi JAKk RownAk:

ghy to kzlyk endF Kffia tisTg gFjifist nfh=1J. mit Nehhkh kwWk
nfd] tisT rHllhha]p JSHlk Fuf] kwwk nghjial] Nghdwi tahFk.
#had rHllhha]] vdw rwtistyy mikedssd. mgfiUed #hadhdJd
jdDila Nfhsfs® vhfwfs> thyelrjjugfs kwWk t=zntsggnghUlfis
NrhgJdfnfh=zL ghyto k=zlyjjd skajij RwwtUfwd. ekd #ha FLkgkhdJd
k=zfF 828000 f.kllh parNEfjjJy RwwtUfwd. ghyto k=zlyjij xU Kiw
Rww tu #had 230 kiyyiad MzLfs vLjIfnfhstiwd. #had jJdJI mrry 7.25°
rhathf Nfhsfsid estllg ghij jsjjiy RoYTwd. #had jlgnghUsyyhjjhy
mjd xtnthU ghfKk Ntwgll Ntf ofijjjy RwwWhwd. #ha eLfNfhlLg
gFpay #hadhdd xUKiw Rwwtu 25 ehlfs vLjIT nthsfwd. Mdhy #had
JutggFjiasy xUKiw Rww tu 36 ehlfs vLjJIF nfhstwd. ekd #ha
FLkgjjid nkhjj emwaryy #had KILNk 998 rjtjjajf nfh=zlLssd.

kww elrjjuqfisg Nghy #haDk xUehs jdJ Mwwiy ,ofF NehLk. #had
,WFFk jUthayy kifgngha mstyy thtiled Gjd> ntss) kwwk Gtiiaf $l
KOtJkhf t©Oqgfyhk. #had jd thoehsyy ghpimaf fleJulld. ,J RUgh
XU FWk ntzGssjahft khw ,dDk 65 gyyad tUlqfs Mfyhk vdW mwtay
mMwQHFs fF=z|jJssdh.

Nfhsfs:

TNuFF nkhoayy Nfhsfs vdwhy “RwWgth” (Wanderer) vdW nghUs. NFhsTSTF
Rakhf xsiAk ntggKk finlahd. xU Nfhs foffhZk g=zGfist nth=zbUTT
Nt=Lk.

v ,Jd #hardr Rww tuNt=Lk

v ,J NtW vej NfhswFk JizfNfhshf ,UFFFSIhT.

v ,J jdDirla eiw kwwk <hgGrfjlaad %yk ,J Nfhs +tbitg
ngwwUFINt= LK.

v NEtW vej thdnghUSKk ,jd estlighijay FWFHITSIhT.

#hadilkUed Jjuk kwWk jdiaikfist nfhzL Nfhsfs fof Ff=Ilthw
tifgglLjjogglLssd.

1. cINfhsfs myyJd eyk rhh Nfhsfs myyJd ghiwfNfhsfs: Gjd> ntssp
Gty kwwk nrttha Nfhsfs Nghdwit , tthWw miroffggLfidwd.

2. ntsfNfhsfs myyJd thANfhsfs myyJd kfgngha Nfhsfs: tahod> rdp
ANud ] kwWk negbAd Nghdwit ,tthW muoffggLfidwd.

xtnthU NfhiSk mjd mrrnyy Rwwy tUfwJ. ,ej ,affjjwF RoYjy vdw
ngah. ,tthW xU Nfhs xUKiw Rww €tUkNghd xU Nfhsehs cUthfiwd.
Nfhsfs #hard estlligghijay RwwtUtd tyktUjy myyJd xU ‘Nfhs
tUlk’ vdW miaoffggLfiwd.
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#haf FLkgjjy css Nfhsfs:
Gjd (Mercury):

#haDfF kFf mUfYss Nfhs Gjd MFk ,J3 #haf FLkgjjly css
NfhsfsNyNa kfr rwa NfhshFk. , jwF JizfNfhsfs vITk finlahd. ,J
jd mrny jdid jJhiNd Rww tu 5865 Gty ehlfs vLjIfnfthstwd. mNj
Neujjiy ,J #haid xU Kiw tyk tu 8 Gty ehlfs vLjIfnfhsfiwd. Gjd
#hadlkilUed 04 thdiay myF Jujjy ,UFfwd. #ha xs) Gyoid nrdwila
32 eklgfs vLjIfnfhsfwd. Gjd #haDfF kf muUfly ,UejhYk ,J
#haFLkgjjy ,u=zlhtd ntggkhd NfhshFk.

ntss) (Venus):

ntss) #haDfF mUfly css ,uzlhtd NfhshFk ,J eiwaYk mstiYk
GomagNghy ,Uggjhy ‘Gtiad rNfhyhy vdWk miuoffggLfwd. ,J #hatf
FLkgjjid k¥ ntggkhd NfhshFk. ,jDila ruhrhh ntggeilmy 462° nryraj
MFk. ,J3 fiofNf #ha cjajjwF KdGk NkwNf #had kiwej gwFk thdy
NyghdWeghy ,J fhiyay ‘tbntssy vdWk khayay “m]jkdntss)” vdWk
muoffggLfwd. ,J tyQRoahf fbfhupimray HoffiyjUed Nkwfhf jdJ
mrryy RwwtUfwd. ,ej Nfhs RwWwtJdk ,jDirla estlligghijJAk gytjjjy
©jjahrkhdd. #ha FLkgjjiy tyQRoahf RwWk ,uzL Nfhsfsy ,JTk xdWw.
ntssiAk ANud JRk KkILNk gdGwkhf RoyfwJd. ,J jJdikjjhNd xU Kiw
Rwwtu 243 G ehlfis vLjJIfnfhsfwd. ekd #haf FLkgjpry ,J xU kF
ezl ehshFk. ,J #haid tyk tu 2247 ehlfs vLjIfnthsfwd. , jwF
;,awifahf JizfNfhsfs Hiland ,J #hasdulL 07 thday myF
Jujpy mikedssd. #ha xsjahdd ntssjiia mila 6 eklgfs
vLjIfnthstwd.

ntss) Gjyad wwl myf
ntggkhdd Vnddwhy ntss)
kifFTk mlhj jiahd
tskzlyk kwwk VwfFEwa
KOtJk Thhgd il
Mfi ] Thy MdJ.

Gt (Earth):

6t #haDfF mUfly css %dwhtJ Nfhs MFk. ,J #ha FLkgjjd lejhtd
nghaf NfhshFk. ,jDila Rwwgghij ntssifFk nrtthafFk , 1lay cssJ.
Gt jd mrryy jdidj jhNd Rww tu 23 k=ziNeuk 56 ekilk kwWk 4 tydhbfs
vLjIfnthstwd. Gt #haid tyk tu 36525 ehlfs vLjIfnfthstwd. Gtad
ntggeiy -88° nryrajiyled 58 nryra] tiu fh=zggLfwd. ,J #haf
FLkgjjid kif mihjjiahd Nfhs MFk. GufFk #haDfFk ,1lNa css Juk
mirTfs> MTfI[NdhL $ba tsk=lyk. eh kwWk kjkhd ntggeiy Nghdwit
Gty xU jdijJdtk thaej Nfhshf mikejjwF fhu=zkhFk. ,3J3 #haDfF kfF
mUHhYk ,yiy kf Jujjvk ,yiy. cahdgfs fth=zggLk xNu Nfhs GtahFk.
,gF L,UfFk eh fThu=zkhf ,J “eyfNfhs” vdWk muoffggLfwd. GCufF
rejud vdw xNu xU JizfNfhs kILNk c=zL. #ha xs) Gtoia tejila 820
ekilqfs vLjIfnthstwd.
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nrttha (Mars):

nrttha #haDfF mUfly css ehdfhtd Nfhs MFk. tbtjjy ,u=zlhtJd
rva NfhshFk. ,jDila Nkwguggy ,UkG MFiJL Fh=zggLtjhy ,J
nreewkhff Ffh=zgglLfwd. vdNt ,i1jJ “rntgGF Nfhs” vdWk miEofFfiNwhk.
nrttha kwWk Guoiaid eyjNjhwwk xdW Nghy Th=zggbfwd. ,3J jd mrrny
jdidjjhNd Rww tu 24 k= Neuk kwwk 37 ekllqfs vLjJIfnfhstfwd. #haind
tyk tu 687 ehlfs viLjIfnfhstwd. nrtthayd NkwgugG ntggejiy - 153°
nryrawyied 20° nryna] tiu fth=zggLfwd. Gtimaj jJtu cahdgfs
thof$ba kwnwhU Nfhs vJ vdwhy mJ nrtthahfjjhd ,UFF KbAk
nrtthafF guUtfthyqfs Jut gdiffugcfs> vhkiyfss MwWEFIITTs kwWk
thdisyfs c=zL. ,jwF NghNgh] (Phobos) kwWk NIaNkh ] (Deimos) vdw
,uzL JizfNfhsfs cssd.

tahod (Jupiter):

tahod #haft FLkgjpyy lejhtd NfhshFk ,J #hafFLkgjjd kg
nghhaNfhshFk. ,J ngUkghYk thAffshy KkILNk Mdjhy ,J “kfgngha
thAfTNThs” vdW muoffggLfwd. ,J jdidjjhNd xUKiaw Rwwtu 9 k=iNeuk
5 eklgfs vLjIfnfhsfwd. Mdhy #haid tyk tu vLjIfnfhsSk fThyk
1186 tUlgfs MFk #haf FLkgjjly kf FwHha ehs nfh=zl Nfhs tahod
KILNk. , ijrRwwYk xU kqgfia tisak fh=zggLk ,ejJ tisak ngUkghYk
Jinfshy Mdit. tyahoDfF 67 JizfNfhsfs c=L. fdiNknl (Ganymede)
vDk tahodid JizfNfhsjhd #ha FLkgjjid kfg ngha Jri=fNFhshFk.
(,J Gjadul nghajhFKk).

rd) (Saturn):

rdifNfhs #ha FLkgjjry Mwhtd NfhshFk. ,J msty ,uzlhtd ngha
NfhshFk. ,fNfhisr Rww ngha mofhd tisa mikgig nfh=zlssjhy ,J
tisafNfths (Ringed Planet) vdWk muoffggLfwd. ,J gdjjJdfsts kwWk

Tthaky J}nfshYk (Carbonaceous dust) MdJ. ek #haf FLkgjjy enutl
mihj jf Fawthd xNu Nfhs rdiahFk.

rdifNfhs)yy 30 tisaqfSk 53 cWynraaggll JizfNfhstfSk fth=zggLfidwd.
,J jJd mrny jdidjjhNd xUKiw Rwwtu 10 k=z| Neuk 34 eklgfSk
#hard xUKi1w tyk tu 294 tUIgfSk vLjJf nfhstwd.

ANud] (Uranus):

ANud ] #haf FLkgjjiy css VohtJd NfhshFk. ,1jJ ntWk f=zfshy fh=
,ayhd. ,J ntssjiag NghdW FoffyiUued NkwFhfr RwWwfwJd. ANud] jd

mrry 98° rhathf miked Hinlkllkhfr #haid tyk tUfwJ. ngUkghyhd
#hpa xsjia ,fNfhsid Jutqgfs KkILNK ngWfidwd. ,jd tskzlyk

Ilu[d> ~“yiak kwWk kjNjd Nghdw %dW Kffa thAffis nfh=zlLssJ.
J #hadilkUed ezl njhiytty mikejuUggjhy kff Fshed fth=zggLfwd.
pruf—f flTsd ngauhd ANud] vdgij ,TNFhSTFr #IbAssdh ,jd
tsk=zlyk mlhjyiahff fth=ggLfiwd. fohS Kfhakht kjNjd t€thArtf
nfhzLssjhy ey grirahf N_]hWWkaprJ ,INFhNSTF tisqgfSk 27
JizINfthstSk c=zL.

negbAid (Neptune):
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negbAd #ha FLkgjjd vilhtd NfhshFk. ,J jdidjjhNd xUK#Ewr
RwWwetjwF 16 k= NeuKk #hard tyk tUtjwF 165 tUIgfSk
vLjIfnfthstwd. ,JjwF 13 Ji=zf NfhsfSk l1ed tisgfSk cz=zL. ,J
#hadllklUed kfj njhiytlyy mikejuUggjhy #ha FLkgjjd k¥ Fswhd
NfhshFk. negbAd fz)Jf f=iggd gb f=zLgbffggll Kjy NfhshFk. ,J ekJ
#haf FLkgjjd fhww mjFkhf €tRk NfhshFk.

#hadilkUed Nfhsfsid Jluk

Nfhs)d ngah |Gjd ntss) | Gk tahod | rd negbAid

ollk A.kEIh | 4879 | 12104 | 12,756 1,42,984 | 1,20,536 49,528

mihj g 5,427 |5,243 |5,514 1,326 687 1,638
(Kg/m?3)
RwWk Neuk | 1,407.6 | 5,832.5 | 23.9 9.9 10.7 16.1
(k=)
ehsid msT (42226 (2,802 |24 9.9 10.7 16.1
(k=)
#hadiyiled |[57.9 108.2 778.6 1,433.5 4,495.1
ruhrhy Juk
(fLkE by,

Rownp  fhyk | g8 224.7 4331 10,747 59,800
(ehsFsly)
JizfNfhsF | o 0 67 52 13
sd

vzziFif

FsstNfhsfs (Dwarf planets):

FsstNfhsfs #ha FLkgjjid kfr rwa NfhstshFk. jkJ <hgG rfjjadhy
Jkfnfdr RwWgghij ,yyhky #haidr RwwtUk tlltbt cutjijf nth=l1
midjJ thdntsgnghUlfSk FsstNfhsfs vdW miaoffggLfidwd. , 1t vej
NFhSTFk Jr=z=fNfhshf ,UTFhd. #haft FLkgjjyy nkhjjk B1ed Fsst

Nfhsfs cssd. mit nrnu] (Ceres), g@INIh (luto), ~ AkNa (Heumea),

NkfNkF (Makemake) kwWwk vh] (Eris) MFk. gSINIh jdfnfd xU estllig
ghij ,yyhky mURiyilUFFk Nfhs tisajjy tyk tUutjhy 9 €tJ Nfhs vDk
JFjima ,oejJd vdw 2006 k M=zL mjfhugchtkhf mwtFfggllJ.

J 1 zfNfhsfs (Satellites):

JizfNfhs vdwhy “Nfhsfsid Ji=z” vdg nghUshFk. 1610 Mk Mz=zL tiw
eyT KILNk JizfNfhshf mwaggllL tejd. ,diwa F=ffdgb 163
JizfNfhsfs ek #haf FLkgjjy fTh=zggLfidwd. Ji zfNfhsfs NfhsfFis
NkwHiyiUed foffhfr RwwtUfidwd. , twwwF Rakhf xsiUk jdik Hislahd.
Mdhy , 1t #ha xsiiag gujgyffwd. JizfNFhsFSTF tskz=zlyk kwWk
eh i lahd.

rejud - Ghad Ji=ZfNfhs (Moon - The earth’s satellite):

rejudhdd GuoaylUed 884401 HL.kllh njhiytyy mikedssJd. rejud
jdidjjhiNd RwWtjwFk GoiiarRww tUtjwFk xNu Neujij mjhtd 27 ehlfs
kwwWk 7 k=) 43 egkilgfs vLjIfnfhstjhy Gtiayy ,Ued ghhFFkNghd rejudd
xU gffjij KILNK fhzKbfwd. rejudhdd #haf FLkgjjry lejhtd ngha
JizfNfhshFk. nrttha msT eiwTila nghUs Gtima Nkhjiaghy ,J
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cuthfi ,Uffyhk vdf fTUjggLfwd. rejudid Nkwguggy eioly cUthfFk
gssqgfSk nrgFjjhd ntetNtW mstiyhd kiyfSk fh=zggLfidwd. rejudy

glL vjinuhsFfggLk xsiahdJ 1% tdhbfsy Gtima tejilfwd. rejud Gtima
©l rwad vdgjhy mjd <hgG rfj) Gtiaad <hgG rfjasy 1/6 klgF KILNk.
vdNt kdijhfs rejudy Gthia tl 6 kigF vil Fiwthf ,Ugghhfs.

mggyNyh 1l kdij Kawnaidhy eyTfF mDggggll tizntsfykhFk. ,J
mnkhffhttd NASA eWwtdk %yk mDgggglld. ,u=zL mnkhff th=znts)
tuhfs ey Mk]luhg kwwk vittd Mylhd Mfia ,UtUk 1969 [ iy 20
mdW rejudyy ehyyhy miakjFFlyry (Sea of Tranquility) fhy wtjjdh.
mthfs mgF 21 kzNeuk 38 ekilgfs kwWk 21 tiehbfs ,Uejdh.

FWgNfhsFs (Asteroids):

FWgNfhsts vdgd kww Nfhstisg Nghy #hardr Rww tUk ghiwahy Md
t=z ntgffwfs MFk ,J rwa Nfhsfs vdTk miuoffggLfwd. #ha
FLkgjjJiy mjifstiyhd FWogNfhsfs fh=zggLfidwd. ,qF mstyy nghajhf
fh=zggLk FWgNfhsfs “thdNfhsfs” vd mioffggLfidwd. , i tfs nrttha
kwWk  tiahod NFhsTSTF ,1laay fTh=zggLhidwd. -.€lg gFjima
“FWgNfhsglal” vdW muoffNwhk. ,jd tllkhdd 100 fikllhyiUed rwa
$ohgfwfs msT tiaufF Fh=zgglfwd. ,itfs Flej Thyjjiy ntbjJd
rjwbffggll Nfhsfs myyJd thy elrjjugfsd xU gFjahf ,UfFyhk vd
ekgggLfwd. jiddKk GJgGJ FWgNfhsfs F=LgbffggLfidwd.

thjelrjjugfs (Comets):

thyelrjjk kfTk cwrhfjij msfffSba xU thdnghUs MFk. ,J

Mhtj i JAk mNjNtisay gajijAk VwglLjjfdbad. fhnkl (Comet) vdfw
Mgty nrhy HTINuFF nkhoasy c©ss m_]Ih Nfhklb] (Aster kometes) vdfiw
%yr nrhyyiwyied ngwgglld. ,jd mhjjk “es KbTila elrjjuk” MFk.
,1tfs MW MW gdgnghUsfs kwWk vhfwfsid Jfsfshy Mdit ,i1tfs
xOqgfww RwWggi jayy #hardr RwwtUfidwd. nyNeugfsy , 1t #haDTfTF kT
mURYk (Perihelion) ny Neugfslyy #haDfF ntFnjhiytiYk fTh=gglLk
(Aphelion).

illld (Titan) - NkFk kwwk ts) kzlyjJdld $ba xNu Ji zfNfhs.

rdfNfhsid kfgngha JizfNfhs . J. ,J  #hafFLkgj jiy
,uzIlhtd ngha Jr=zfNfhs. Nkfk kwwWk mlhjjiahd tsk=zlyjJdid
$ba xNu JizfNFis , INE
Guouad flej fhyqfspy fh=zggll mNj #oeiy i1llldy cssJ
(#haDfF mUfiy ,Uggjhy vgNghdk ntggkhf ,UggJdjhd NEtWghL).
ehrh  fUjJggb> ®llld jhd ,Jtiu ehk FT=zlj)y Gty Nghdw
cyfTkhf njhfwd.
1655 ,y IrR thdtiayhsh fw Jbad ~{n[d] (Christian Huygens)
vdgtuhny wmllld fz=Lgbffgglld. ~{n[d] Nydlh MaT Nfnd
t=znts) XIjnj INuhggad thtznts) MaT mkak %ykhf sl1IDfTF
mDggaJd mtiu nfsutfFk tifay mtuJd ngahy mDggggllJd.
illld JizfNfhsd tllk 150 ik ,J Gtiad msty ghjlAk
nrtthad msTfFr rkkhfTk fh=zggLfwd. , jJd NkwgugG ntggemy
- 179 nryna]. ,ej ntggejiy emu ghaw NghdwW FlbahfigLfwd. ,J
kjNJd thATt jutemyay 1tjpufrfwd. Nkwgugé mOjjk Gtiad
nfhQrk mjfk. Gad mOjjk Ffly Kklljjy 1
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kiyyighh ., 3 mllldy 16 kyyighh. es thighm jrRwW 15945 ehlfs.
,jd emiw KffRakhf gd kwwk ghiwg nghUs tbtyy fth=zgglLfwd.
, JWF fhej Gyk fimlahd.

tpszfs (Meteors):

ny Neugfsyy ,uT Neujjry thdy xU gufhrkhd xsiffwW rny tiehbfSTFj
NjyhdWk. I_] vhielrjjugfs  vdfiNwhk. it FgNfhs gl lfsd
nthggpypUeJ ntsiNawwggll ghiwj J=zLFshFK. , 1tfs tzkzlyjjwFs
tUtjwF Kd tzntsf fwfs (Meterorids) vd miuoffggLk. ,i1t
tskzlyjjwFs mjif NefjJdld Erofidwd. Mdhy ngUkghyhd t=zfwfs
(Meteors) tskzlyjjwFs EmoAk Kdghf vhedtgLfidwd. ekd ts)
kzlyjjwFs EmoejTINd ny vhfwfs KOtJk vhahky Gtay tOeJ ngUk
gssqfis cuthfFfidwd. ,tthw KOtJk vhahky Gtay Ok kifgngha
t=zfwfis vhfwfs (Meteorites) vd mioffidNwhk. €1 mhN Jhdhttyy css
vhify gssjjhfF ,ejjahtty kfhuh—buh kheyyk Gyjhdh (Buldhana) khelljjy
css Nyhdhh  (Lonar)  vhAk ,ttit vhfwfsd JhffjgwF nwej
vLj IFFhl IhFk.

Gad cUtKk tbtKk:

xU Tfhyjpy Gt jlal vdTk Fflyy gazfFk Nghd fggyfs Guad
tskGfsy gaziff KbAk vdTk ekggglld. , ilffhy tuyhW tiaufFk ,ej
fUjJIjhd ekggglld. khYkfisj NjhenjLFFk Nghd nfhykGJ{fF ,J xU
nffyhf ,Uejd> g=zila fANuFF fUjjJid gb Gtiahdd flyhy #ogglbUejJd.
fly jhd vyyh MWFSTFk gwgglk vd ekggglld. mdhfikdihd (600
nghM.K) mwfifggbh cUils tbt Gty thdNfhs tbthy #ogglLssJd.
gjghful] (82 - 507 ngh.M.K) Gtyahdd Nfhstbtk vdwW ekgdhh. ,ej tbtNk
mwiQhfs VwWinth=1 tbtkhff FfUjggllJ. mh ] Ihlby (384 - 322 ngh.M.K)
Gty Nfhstbtk cilad vDk Nfhlghlil ntsallhh. ,thd $SwWWFsy ny
rejudid eoy rejufuf=jjd Nghd tllkhf fhlnasiggd kwWk ehk njdJutk
Nehffy ga=Ff gaz/ff elrjjufslliqfs thdy mjf caujjiy Ffh=zggLtJd
Nghy c=zhtd MFk. vuNIh ] jdi ] (275 - 195 nghM.K) vFgjly ,Ued ghhfFk
Nghd #hadid Vwwk Gty Nkwguggid ejmygghlbwF Vwwhw Nghy Khwt 1jf nfh=L
Guad ghkh=zjijf f=lwejhh.

fof=z1 Muharn KbTfs Gty xU Nfhstbtk nfh=1J vdf $SWHwJ

kayKTfgGfs #had kiwej gdGk #ha xsjahy xsjutJ.
Tfggyfs mbthdjij njhllgd kiweJdNghtJ

rejud xU €l1jjIL Nghy NjhdwtJd

Gty xU tll tbt eoiy reju fufF=jjid Nghd vwgLjJtJd.

Gty xU Nfhs tbtkhFk eyelLfNfhlby gUjJk Jutjjry jlilahfTk
fh=zggLfwd. ,jid “Gutbtk” (Geoid) vdfiNwhk. mjhtd Gtimag Nghdw
mikgG MFk. m1ka tyfF tirad fThuzkhf eyelLfNfhlLg gFj) guUjJ
fh=zggLfwd. Guad <hgG wir JUutjlyy mjif  tyikAssjhfTk
elyeLfNThlLg gFjjaly tyinkfFiwedk fth=zgglLfwd.

#hadd <hgG rfjahdd JUtgfsyy NtWgLk Gty #hasdr RwWk NghJd

Nehffp ,UFFk. ,ejJ Gohahdd jd mrny
rhaed fth=zggltiyisy vdy ,uTk gfFYk vyyh fhyeayfsi Yk xNu fhy msT
nfh=1jhf ,UfFFk.

Gygad ,affqfs;
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GufF ,u=zL mbggil ,affgfs c=zL mit
1. 6 jdadjjhNd RwWjy (RoY]y)
2. jdidjjhNd RwwFnfh=zL #haidAk RwWjy (tyktUjy)

m=zl ,affk (Galacitc Movement): ,J #haf FLkgk nkhjjkhf ghyto)
mzlijnjhFpjaad idkajijr Rww tUtjhFk. ,UggDk ,J Guad
#oejlny khwwjjiy rwa msT khwwj i jNa VwgL j IfiwJ.

1. jdidjjhNd RwWjy (Rotation)

Gty jJjd mrny jdidjjhNdr Rww tUtEj GtirRowr; (Rotation) vdfiNwhk.
Gad mrR vdgJd Goiaad mkajjyy fled nryYk xU fwgadfNfhlhFk. G
jdrdjjhNd Rwwfnfhss 23 kzNeuk 56 ekllk kwWk 409 tehbfis
vLjIdfnthstwd. ,J #hadd Njhww ,affjjwF vjhpiaray TofF Nehff
Royfwd. Gohaed mrrhdd #hasdr RwWk jsjjwF 66%° rhaedk jdDila

mrry nrgFjjhf 23%%° rhaed fth=zggLfwJd. Gtt RwWk Ntfk eyeLfNfhlbyUeJd
Jutjij Nehff nryy nryy khWgLk. Gty RwWk Ntfk Gutad elLggFjpay
mjifFkhff fh=zgglLfwd. ,qF Guouad jiarNtfk k=zfF 1670 fik MFk Gt
RwWk Ntfk JUutjjly VwFFiwa Roak MFk.

6t Rownad t)asTfs;
Gty RoYtjhy fof=zl tisTfs VwgLfidwd.

1. #had cjiggd kwWk kawtd Nghdw Njhwwk Gty RoYtjhy VwgLfwd.
, jdhy Gtiavd Nkwguggy ,uT gfy khwkhw NjhdWHwd.

Goad ntetNtWw ,Iqgfs)yy nttNtW Neuk TFh=zggLtjwF Gty RowriNa
fhuzkhf mikfiwd. 360 bfihia 24 k=zNeujjhy tFjjhy #haid FIfFK
xtnthU Jhff Nua FfFk 4 ekilk ©jjgiahrk VwgLfwd. ,jdhy xU k=zNeuk
vdgJd (60 ekilqfs) xUehsyy 1/24 gqgF MFk.

XLk uvayry eqfs gazifFk Nghd cww fTtdijjjhfs vdwhy uvary gha jfF
mUfly css kugfs> tLfs kwWk tayntsifs> uvalyy nryYk jJinrfF vjhj
Jiiray efhtij NghdW #haDk GAk kwWk gw thdntsi)g nghUITSk
NjhwwksFiidwd. Gty NkwhfiyiUed fioffhf RoYtjhy #had eyT> Nfhsfs
kwWk elrjjugfs midjJdk THiofNF Njhdw NkwNF kiwtd NghdwW
NjhwwksfFfiwd.

6ty Rownaudhy nfhhahyy] t©ir cuthfwd. ,jdhy Ffhww kwWk Fly
miyfs jqgfs ghijay ,Ued tiyFfwd.

fly Xjgfs cuthtd #had kwWk rejudid <hgG tiarfsidhy kILk ,dw
Gty RownahYk cuUthfwd.

,e€J Gty Rowrp ,affk jhd Goad Jutqfs jlilahfTk elLtyy nghjhf
gUjJk ,UggjwF fThu=zkhFk. vdNt Gtad tllk JUutgfsiYk eyelLfNfhiIL
gFJjiacYk khwgLfwJ.

RoYtjwFk tyk tUtjwFk , i1 INa css NtwghL:
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RoYjJy (Rotation)

tyktUjy (Revolution)

6ty NkwhyiUed fofftht jJdJ mrrny
RoYtJd

estligghnjay #hardr RwwtUK
Guad ,affk

xU RwWWFF 24
nfhsfiwd. (xUehs)

k=ziNeuk vLjJIF

xU Kiwtyk
(xUtUlk) MFKk.

tu 365% ehlfs

,J XU mdwhl efoT

,J XU tUIl efoT

,J T - gfy Xjgfs fww|.,J ,uT gfyly VwgLk Neu khwwgfs>
tyffk kwwk Fly eNuhllgfs |ezgfy NtisTsy #hadd eiyay
VwgLejwF Fhu=khfiwd. / L,UFfFk ,1jj)y VwgLk NtWwghL
kwWk gutthygfsyy VwgLk
khwwj gwF fhu=zkhfiwd.

xsjAillLjjid thlk (Circle of lllumination):

xsi1aAk
vdfiNwhk.

,UISAk ghfFk Gthza RwwAss Nfhlal xsAlljjd tllk

,J Jdutgfast fled nryYkNghd rkkhd ,uTk gfYk VwgLfwd. ,ej
NFhlal g=zntsay ,Ued KILNk ghhff KbAKk. nt€tNtW fhyeayf Nfwg ,ej
Nfhlbd miktlk khwgLfiwJ.

6t jdidjjhNd Rwwfnfh=L #haidAk RwWjy (Revolution).

Gt jdJ estllgghijay #haid fbfhu parfF vjh piray Rww tUtij
#hard RwWjy vdfiNwhk. Gty jdDila ghijay #hadillkUed 150 kyyad
fikllh njhiytlyy RwWfwJd. Nfhsfsid estll ghijadhy #haDfFk GtfFk
, 1INa css Jjuk fhyjjwF Vwg khWgLfwJd. [dth 3k Njj; 6ty #haDTF kif
mUTfly Th=zggLk. mij #ha m=zikgGss) (Perihelion) vdfiNwhk. (Perihelion -
peri vdwhy muUT)y> Helion vdwhy #had). ,ejJ Gssjayy GufFk #haDfTFk
, 1INaAss Juk 147 kiyyiad fikllh MFk.

Ly 4k Njjy Gunahdd #haird tglL
#hanghiyJlGss) (Aphelion) vdfiNwhk.
‘helion’ vdwhy #had)
kiyyiad fi.kllh MFk.

ntFjnjhiytyy Th=zggLk. , 1]
(Aphelion = ‘ap’) vdwhy njhiytyy»
,e] Gssjay GufFk #haDfFk , 1lINaAss Jjuk 152

ct #hamdr Rwwtu vLjJIF nfhsSk fthy msT 365 ehlfs 6 k=zNeuk (5
k=zNeuk> 48 ekilk kwWk 45 tidhbfs) myyJd 365 ehlfs MFk. Gty #handr
Rww tUk Ntfk k=z/FF 207000 fikllh myyJd xU tiehbfF 30 fikilh Ntfk
MFk. Jgghffialy ,Ued tUk Njhllhtid Ntfk $1 xU tiehbfF 9 fikllh jhd.

6t tyk tUjYK yg tUIKKk:

Gty #haid xU Kiwg Rww tu vLJIF nfhsSk fhy msit xU Mz=zL
vdfiNwhk. Gty #haid xU Kiwr Rww tu 365 ehlfs kwWk 6 k=ziNeuk myyJ
365% ehlfs vLjIfnthstwd. ,ej mjyifggbahd %6 k=Neuk) ehis
ehsthlbay FwjJ fhlLtJd xU rthyhFk. ek ehs fhlbia Gti RowrnfF Vwg
eiyahf 1tjJIf nfhss ehdF MzLFSTF xUKiw $Ljyhd xU ehis gguth
khyggry NrhjIf nfhstiNwhk. ,eJ M=zil yg M=L (Leap Year) vd
mioffiNwhk. ,eJ yg M=zby gguth khjk 29 ehlfs nth=Ijht ,UFFk.

G tyk tUjyhy VwgLk ©hisTTs;

28| P age APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




6t #haid tyk tutjd %yk fof=l tiasTfs VwgLhidwd.
gutffhygfsid Rowr)
gfy kwwk ,uttd fhy NtWghL
Gty Nkwguggy #haf Fjh guty kwWk ntgg k=ly NtWghL

gutfthyqgfs (Seasons).

Gt #hamd tyk tUtjhYk jd mrry Mz=zL KOtJk 23%° xNu jJiaray
rhaed ,UggjhYNk gutfhyqfs VwgLfidwd. gutfthyqfs nghdthf trejthyk
Nfha I Ffhyk , iyAjhfhyk kwk Fshfhyk vd ehdF gUtfhygfshf
ghffggLfwd. Gty jd estllg ghijay #haid tyk tuUtjhy #haf Tjh
nrgFjjhf ©Ok milrNui ffs khWwHfidwd. NkYk #hadhdd M=zL KOtJk
tIfF NehffiNah myyJd njwF NehffiNah ga=zjggd Nghdw xU Njhwwjuj
Jutwd ,jwF “#hadid Njhww efhT” vdWngah ,J #had eyeLfNfhlbwF
njwFk €tIfFk miytJ Nghdw xU Njhwwjajj jufwd. Mdhy czikay Gt
jhd jdJ rhaey mrnyy #hasdr Rwwy ,aqFfwd. jidrhh myyJd khj
mbggi laay Mzbd NtWNtW Thyflljypy ,J NtWgLfwd. khhr 21 kwWk
nrglkgh 23y #had kfr rhaht fliofNf Njhdw NkwNf kawfwd.

rkehs (Equinox) kwWk ezl gfy - ,uT ehs (Solstice)

#haft Tfjh ezgfyyy nrgFjjhf ©wOk vdgd cqfSfTFj njhAk.
nrqFjJffphfs xU Fwggll ,1jjiy kILk ©OkNghd mjf ntggji
nfhLFAwJ.

rkehs:

G #haidr RwWk jsKk eyelLfNfhLk xdiw xdW rejifFk Nghd rk,uT
gfy VwgLtwd. khhr 21y #had eyyeLfNfhlbwF Nky nrqFjjhf fhzgthJhy
Cyfk KOtJk ,uTk gfYk rk mstyy fth=zggLfwd. #hadd ,ej eiyia
trejthy rk ehs (Spring Equinox) vd muoffiNwhk. mNjNghy nrglkgh 23y
#had eyeLfNFfhlbwF Nky nrqFjjhf fth=zggLtjhy cyfk KOtJk ,uTk
gfYk rk mstyy fthzggLfwd. #hadid ,ej eumyia , iyAjhthy rk ehs
(Autumn Equinox) vd miuoffNwhk. ,u=zL JUutqfSk #ha xsiga ngwWf
nfhstjhy cyfid vyyh ,Iqfs)Yk ,uTk gfYk rkkhf ,UfFk. ,J
tlJugjgwF trejthykhfTk njddutjjwF , iyAgh fhykhfTk ,UFFk.

ezl gfy ,uT ehs;
[{d 21 mdw #hadd eiy:

tlJutk #haid Nehffir rhaed fhzggLfwJd. vdNt ,ggFji 24 kzNeuKk
#ha xsjia ngWwk. Mdhy mNj ehs)y njddutk #haid tlL tyf ,Uggjhy
24 kzNeuKk ,Ushf ,UfFFk. meehspy #hadd xsifFfjhfs TIlfNulfay
(23%2°¢lfF) nrgqFjjhf €Ok tl Jutjjy gfy ,uit tl ezljhf ,UfFk
, jdhy tilJutj jwkF NfhE Ifhykthk ngdJutj jwkF FsihfhykhfTk
Tth=zggLfwd. , 1 j Nfhalfthy e=l gfy ehs (Summer solstice) vd m i oFfNwhk.

brkgh 22 mdw #hadid ely:
,eeliyay njddutk #hasd Nehffy rhaed fth=zggLfwd. Mdhy tlIJUtk
#hasd wlL tyf Th=zggLfwd. ,eehsyy kFuNumfayy (23%° njwF) #hadd
xsffjhfs nrgFjjhft ©Ofdwd. ,jdhy njdJdutk mjf #ha xsiia
ngWfwJd. vdNt ,gF gfy ezljhfTk ,uT FWhajhfTk fth=zggLfwJd. mNj
Neuggiy €1 Jutjjyy ezl LIT fhzgglfwd. ,ffhyk njddutjjwF
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NFfha I TFhykhfTk €tldutjjwF FshfhykhfTk cssJd. ,i1jJ Fsh thy ezl
,UT ehs (Winter solstice) vd m i offiNwhk.

tuyhwiw , 8 ZFfFk Ghajay:;

ngha gukbd krfrruhd xOqgfikggd , UFnak flljjll
f=zLgbffgglLullJd.

fjhttd ngUk gukL Vwjjho #4500 M=zLFSTF Kd fz=L gbffggll
guklhFk. ,J flblffiyad tuyhwy XU mUQnrayhf myyJ XU rthyhf
NghwwggprwJ JwnghOJ xU mfothuharrnahsh vetthW ,ej gukLfs Gtay
Kfha ehdF JiirGssifsyy xOqgfikffgglLssd vdDK ,Uufrnaj ot
T=zLgbjJdsshh. ,jwF vhgjahfs , ayAjihthy rk ehis cgNahfggl] ji
,UFfyhk vdwW TUjggLfwJ. ,jwnde viigjiahfs cgNahfijj Kiw kf
JyyiakhdJd.

» IYAjhfhyjjid rk ehsdW eyyk msggth xU Frnia Guay elL itjJ
mjd gory mdwW KOtJk msejuffiwhh. mjd KbT ejoyid NfhlhdJ
rhah®t fiofF Nkwfhf tedssJd. Nthil ezl gfy ehSTF gwF rhahf 91
ehlfis f=FfAIL , iayAjhthy rk ehist f=zLgbjJdssdh.

fuf=zqgfs (Eclipase):

Gtad Rowrlahdd ,uT gfy kJ VwgLjJIk tisTfisg gw ehk mwed
nfhsNthk. gfy xsjasd fthy msT mirNui ¥ kwWk guUtfhygfFisg nghwWjJd
khwgLfwJ.

fufFzk vdgd xU tznts) nghUsiyiUed tUk xsjia NtnwhU t=znts)
nghUs FTIfFk Nghd mjd eoyhy KOtJkhfNth myyd gFjiahfNth
kawffggLtd MFk. fuf=zk ,u=zL tifggLk. mi®©

. #hafiuF=k (Solar Eclipse):

#haDfFk GofFk ,ilay rejud mikejjufFk nghOJd #ha fTuf=zk
effofiwd. mgnghOJd GkayUed TthZk #hadd xU rwa gFj rejudhy
kiwffggLfwd. Mdhyy cyfid xU rwa gFjiasyiUed KILNk , 1 jf fh=T$HLk.
»,J XU ny eklqgfs KkILNk efOk. rejud #ha tlljjd xU gFjiia
kawggej miau #ha fTuf=zk (artmal solar eclipse) vdfiNwhk. tisa #ha
fuf=zk (Annular solar eclipse) rejud #haid eLtty Ffled nryYk NghJd
VwgLfwd. KO#ha TufF=zjjid (Total solar eclipse) Nghd rejudid eoyhdJd
#hard KOtJk kiwffiidwd. KO #ha fufzjjd Nghd #hadd
ntsiggFjiahdd xsollkhf gufhrffiwd. ,ej efort mtu Nkhjuk (Diamond
Ring) vd m i offiNwhk.

rejufuf=k (Lunar eclipse)

rejufuf=zk KO reju ehsdW Gtiahdd rejuDfFk #haDfFk ,i1lay
tUKNghd VwgLfwJd. GtiaryiUed ghhfFk Nghd Gtiasd eioyhdd rejudid xsiia
kgfr nraAk rejudd xsjahdd Gtad eoyhy gFjahf kiwfFfggLk NghJd
muurejuffuf=k (A Partial lunar eclipse) VwgLfwJ. rejudhdJd Gtiagd Gwejoy
gFjiavy fled nryYk Nghd Gweoy rejufuf=k VwgLfwd. GthahdJd rejudid
xsjiga KOtJkhf kiwfFk Nghd KOrejufuf=zk (A total lunar eclipse)
VwgLfwd. rejud kifrrwajhft ,Uggjhy ,Tfuf=zk nyk=z; Neugfs kILNk
ebfFk.

rejudid tshrn eiy:

30| Page APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




Cty rejud> kwwWk #haDfF , 1layy khWk NfFh=zqfs rejudid tshrr eiyia
ehzaffidwd. rejudd emyahdd xtnthU khjKk ‘mkhthir mdwylUeJ
Mukgffwd. mjdgwF rejudid xUrwa gFj) KILNK xshfwd. , jwF
“gawrrejud” (Crescent) vdW ngah. ,ej giwrrejud Kjy Thy rejudhf
cuthfwd. mjfiifFk xsiAld %dwhtd Thy eiyfF tshed tUtij
KffhygFjr vdTk gwF KO rejudhfTk khwfwd. ,J ngsh=zk vd
muoffggLfwd. ngsh=zkfFg gd rejud Njaed myyJd kiwed Kffhy
rejud> Filnfhy rejud> giwr rejud kwWk KOtJk kiwed Ngha fTh=
Kbahy fUgG mkhthir rejudhf khwiLfwd.

gyNtW mirNuil Ffayy, fh=zggLk NtWgLk gFy Neu msT:

NkNy nfhLffggll milltizayUed eyelLfNThIL gFpasy kILNK M=L
KOtJdk 12 kzj Neuk gfy ,uT ,,UfFk vdgJd njsithfy njhfiwd.
elyeLfNfhlbyjUed tyfinryYkNghd gfy Neu N&Wghk myfhiffwd. ,ej
gutfthy khwwgfshy gfy Neu NeEwWghL JUt guNjrqfsyy kf mjifkhf ,UFFk.

GuNfhs tbtkhf ,Uggjd tiasTFs;

1. G ngWfidw #ha tryild msT khWwgLfwJ.

Gtahdd #haDfF tyJd Nfhzjijr rhhed jlalahd Nkwgugagf nfth=L
,uejhy vyyh gFJifSk xNu msT #haf fjhtrarg ngWk. Mdhy GtiahdJ
Nfhstbtk nfh=z1J. vdNt Gtiad caukhd gFjJifs ntgg k=lyggFjiiag
Nghy ntggk ngWtjiyiy. ny Fwggll mirNua ffs)yy fh=zgglLk gFjifs KkILnk
Fwggll jidgfsy #hadd fjhfis nrqFjjhf ngWwfidwd. ehk €tIfF myyJd
njwF Nehffir nryy nryy #ha fjhfs tOk Nfh=zqfs Fiwfwd. ,tthw
#haft FTju ©Ok NFh=zk kwWk gfy Neugfs)yy VwgLk khwwkhdd #ha
RwWgghi Jaty 66%° rhathf #haidr RwWk Gtiasd emygghlalg nghwWjJd
m 1 kfwJ.

2. Gyad gy gFjifis milAk #ha Fjhfsid Ntwgll Nfh=zk:
eyeLfNfhlalj jh=zb #ha xsif fjhfs xU Fwggll Nfh=zjjiy Ctiia
tejilAk ,ej rhaTf Tjhfs guej guggy tOtjhy mtwwd ntggk nrgFjJf
Tjhfsd ntgg_| 1jJ NghdW fTLikahf ,Uggjiyviy. ehk Jut gFjma Nehffir
nryy nryy Mhbf tlhlk kwWk mz= IhhbF tlljjwF mgghy #hpaf TJhfs
kfTk rhathf ©Ofwd. ,jdhy jhd ekfF NtWNEtW ntgg kz=zlyqgfs
Tth=zggLfidwd.

jhoej mirNuafayy cahej ntggeay fth=zggLfwd. mJ klILkyyhky Fiwej
NFh=zjjiy Ok xsifFfjhfs cahNfh=zjjiy ttiOk xsffjhfistil mlhjjahd
tskzlyk toahf fled nryfwd. Fiwej Nfh=zjjiy t©Ok xsffjhfs
tsk=zly gujigyigG kwwk clfthyyhy ghyffgglLfwd.

ntgg k=zlyqgfs : (Heat Zones):

Gtad Nfhs tbtKk Gty #haid RwWk ,affKk #ha fjhfs Gty Nkwguggy
NEWNEW Nfh=zjjry t©voOtjwF Fhuzkhfwd. ,J Gtiaad Nkwguggy FThz=zgglLk
ntgg gutyyy Ntwghl ol VwgLjJfiwd.

,Jdhy Gty %dw NtWgll ntggk=zlyk myyJd ntggeiiy k=zlyqgfshf
ghffggLfwd. mitfs ntggk=zlyk kjntggk=zlyk kwwk Fshk=zlyk MFk.
myF 6y tskzlyk vdw jiyggd fo ,ijf FwjJ eqfs ,dDk tihthf
gbgghfs.

cyfid Neuk=zlyqgfs; (World Time Zones):
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, 11Tfhy kdjjhfs #haffbfhugfs kwWk ehfbfhugfFaisft nth=L #had
jhffNuafaa Fflggnj Ff=zthz)jjjdh. 17 Mk EMwwhzby> kdjhfs Cry
fofhugFisg gadglLjj Mukgjjdh ,J Flyyy nryYk Nghd rhahd Neujij
fhiLtjyiy. gddhsy fthyffbfhuk (1764 ,y) FzLgbffggllJd. , ffhyffofhuk
Neugij Jyyjakhf Thllf$Sbad. fgghyhlbfs 19 Mk Elwwhzby ,i1j mjif
msty gadglLjjidh. Mdhy ngUkghyhd rWefugfs kwWk ngUefugfsyy
fbfhugfs #hacjak kwwk #ha kiwit §tjNj F=zFfgglld. ,ggb
cuthffggll cs@H #ha fbfhugfs ,uarty NghfFtugJd kwWk njhiynjhlhG
rhjdgfsid tshrnfFj jilahf ,UejJd. Neu k=zlyk vdgd Gtiaad xU
gFjlasy NghfFtujJd tahghuk kwWwk rKjha eydfSTfhf xNu ruhf eimyahd
Neugmj guhkhggd MFk. cjhuzkhf> ntetNtW Neu k=zlyk gdgwwggllhy
NtENtEW gFjifs)yy ,UedtUk ,ualyfs XxNu ,uayygijay ted tgjJIfF
Mshf NehLk.

JHFfNues ¥  kwWk RwWk Goyma njhihGgLjj) cyfd Neuk=lyqgfs
cuthffgglld. Kjdik (0°) jhtf NusfNa Neuk=zlyjjwF wmkakhFk. ,J 7%°
NkwF  kwWk  7%° fiofF jhffNui fayyiUed elbffgglLssd. midjJ
NeukzlygfSk Tfihdtr kjja Neuymj gdgwWwk gbahf 24 k=) Neugfis
nfth=l Neuk=zlykhf cUthffgglLssd. Gty 24 Neu k=zlygfshf
ghffgglLssd. xtnthU kz=zlyKk xUkz) Neujmjf FwfFFk Vnddwhy

GtahdJd xUkz=) Neujjiy 15° jhffNusfma FIFffwd (360° /7 24 k=Neuk) #had
Kjdik jhffF Nuifayy tUk Nghd 7%° NkwF kwWk 7¥%° fiofF ,1lay css
midjJdg gFjifSk ezgfyhf FUjggLfwd.

gfy NrkigG Neuk:
kjjia mirNuifasy Th=zggLk [INuhgghy €1 mnkhFff» M jNuyiah kwWk njd
mnkhffh Mfia ehLFfsyy Nfthi lfthygfsy gfyNeuk ,uT Neujij ©l SLjyhf ,UFFk

gfy Neu fhy msit nrayglLjjia Nghdk gfy Neujij trej Tthygfsyy xUkz=) Neuk
KdghtTk , iyAjh thygfs)yy xUK=| Neuk gdghfTk rh nraaggLfwd. ,J nghJdthf
gfy NrkigG Neuk (Daylight Saving Time) vd mwaggLfiwJ.

Neu kZlyqfs (Time Zones):

Goahdd jd mrry 360 ma xtnthU 24 k=z| Neuj jwFk xUKiw RwwtUfwJ.
6ty jd xU Rwiw Kbff xUehs vLjJJIT nfhstij eqfs Thz=zyhk Neu

thjjjd gb xU k=) Neujjry 15° FIffwd. (360°/24) Rwwtijf fTh=yhk
(360°/24). ,ejJ vz Neu k=zlyqfis ehzaggjlyy xU Kffa ggF thHFffwd.

eqfs> VwfdNt cqfs TfotFgGfsyy milrNue ¥ kwWk jhffNua ¥ mttwwd
gadfs FwjJ gbjjiugghfs.

Neu kzyqgfis ehzaggjly mirNuiffs kwWk jJhffNuiffs KfFhRa gqF
thffidwd. ,i1tfs Guiag ghfFk fwgidf NfhLfshFk. mirNua ¥ vdgJd
cumar Rww fiofF Nkwfhf nryYk mit tlJdJUutk kwwk njddutjjly css

,1gFis msff cjTk ,fNfhLfs eyelLfNfhlbyiUed MukgjJd 0° yiUed 90°

tiu tIffhfTk NKY 0° ayUed 90° tiu njwFhfTk nryYk. ,itfs
elyeLfNfhlbyiUed njhiytyy nryyr nryy rwajhfidwd. Mdhy jhffNuiffs
tiIfF njwfhf tiuvaggbfidwd. mitfs NkwF flofF JuUutgfsy css

gFjifis msffidwd. ,1t Kjdik jhffNuisfay MukgjJd 0°yUed 180° tiu
fiofthfTk NkYk 0° yUed 180° NkwFfhfTk nryfidwd. mlrNua ffs Nghy

,YYhky ,1t rkes NfhLfshFk. ,ej Nfhs xUghiei=gG Jillk 0°
JhffNus faaYk miIrNui faYk mikedssJd. ,ejgéss) mlyhz=zbf nguqgfly
gFjlaay css njdNkwF MgghffhtwF mUfiy fh=zggLfwJd. NkYk ,ej ,u=zL
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NFhLFSk 180° myyJd rhtNjr Njji NFhlby rejffidwd. ,J cyfiy nttNtW
Neukzlygfis ehzaff cjTHwd.

Nkwfzl midjJd jftyfSk ,uzL mikglgfSTF ,i1lNa css Neu
Yjpahrjaj f=zAl cjTHwd.

1. Kjywyy vej jhff Nuaffsyy ,u=zL ,Igfs mikedssJd vdgij ehk njhed
nfhssNt=Lk.

. mLjjjh®» mej ,uzL ,Igfsid jhffNuifad wGjjahrjij (ghifay)
TzLgbff Nt=zLk xUNtis ,uzlL ,IqfSk Kjdik jhffNuifad xNu
gffjgyy miked ,Uejhy mej ,U ghifFisAk Tojj Neu tjjiahrjinj
f=zfhlyhk. ,U ,I1qgfSk Kjdik jhff Nuifad nteNtw gffjjy
miked ,Uejhy mtwwd ghiffist $Ilb Neu tjjpahrjijf Ff=TAl
KbAKk.

3. %dwhtejhf ehk ghif msitad tjjahrjijy 15 My tFFff Nt=zLk
Vnddwhy xtnthU kzfFk 15 ghiffs c=zL ,J3 ,uzL ,IqfSfTF
,1INa css Neu tgypahrjajj jJufiwd. vdNt xU ,1jjd NeujmjAk
f=zfhl Nt=zba ,l1jjd jJhffNuiFAK njhejiUejhy ehk vsijht ,u=zL
, 1gfsid Neu tpjjpahrj 1jf f=hlyhk

,di ehk kwnwhU toary ,uzL ,IqQFSfFk ,i1lINa css Neu tjjiahrjij
fzfhlyhk. mJ rhtNjr Njjy NFhlal akakhf itjJd Ff=zfhLtjhFk. ,ejf
NfhihdJd gad gljjff tifay gngf ngugflyyy mikffgglLssd. vdN'E
mURyIUFfFk ,u=zL efugfSTF xUehs tjjjjahrk th=zggltjiyiy. ,J rhtNjr
Nj JNFhlby mlkerUeJhYk mUfly css ,u=zL ,Igfsid Neu pjjpaghrj ij
f=zfhHl KawrnfFk Nghd rwW fbdkhf ,Uffyhk. ,ej f=zffL Kjdik jhff

Nuifia 1tgjd f=zThllijg NghyNt f=zfhlggLk. Kjyiy ,u=zL gFjifSTF
,1INa css jJhff Nuifad (°) ghat (bfi) tjjahrqgfis f=zlwa Nt=Lk
,1J ehk ,U vz=zfisAk $ILtjd %yk Ffz=zfhlyhk gwF $lliggll v=zi=
xtnthU k=z) NeujjwFk HfimlfFk 15° ahy tFff Nt=zLk ,J rhtNjr Njjj
Nfhlby css ,U ,IgfSTfFk ,i1lNa css Neu tjjahrjiajj jufwd.
NkYk ekfF VwFfdNt njhej Neujij SlbNah FoNjh Gjia Neuk=zlyjjiYyss
Gjia Neugnj Ff=zfhlyhk
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