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Bneueadsng  SBHS51S

8L 5460 2_siengy.
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geofl (Saturn) (euemermIrbli&HeT 6\&IT60oTL
Gaimelr)

geuf]

&iflwé GGOUSHeor mevormeug) ewiflul
Gamenmeot &evfl @ flweoflLLOI®HS SpDTEUSTS
SIMLOHEI6TETE.

Gomomevfll  GeuenmetoTem  &L6yerfledT
euwigmed (Saturn) @& SeWWPSHBILBGHDE.
LIT6mM S| SH6TEH6T, LeoflH&IS6TEH6T,
LMeDdM&ET LOHMID  HTSHHSHEMTED  SH60T  LI6V
ouflu  euememwhiseT Q&ECHnemend  SFnMIdH
&MevoTLILI(B &60Tm 60T.

geofl 62
e mevor(Beengl. ellwimpest Gamementl GLITeTED
Fle  HlewerusGaHTeTHmeNSH
@sCanaflor  Wsloufll  glemevorsGamer
'eoLLLe (Titan) S&WD. GIflwd GSOLUSS6L
SMevoTLIL(BLD lemevors:Gamenserfled emmbLITE60T
OO  B5CHT  SpAw
el&MevoTL.  euerflloetorLeuld oMM  GLoshIGH6T
@sL0b& SmeoLiL(BSleTD CT FHiemevorsEsmer
MLLLET  ShSLD.

gleweoorsd  CaHmeTHemens

6\5IT600TL

EUML5HHEMEITS

geofls  Ganefledr  &Heor
FIlYS $Hmedr (Specific Gravity) Bewr el é
&SEOMEUTSLD.
fbsement eleorm
ageererTn Smleumun?  seuflaEGammemer 66
ewrflw Birflemeouled QL LTed 218 LSHHSLD.

wGmevreiv (Uranus) (2—ahemplo Gamerr)

eleedLID EMIT6q6D 6T60TH  EUMEDfILIG)
amlepamed 17810 pevor@®@  wCreoreiv
&L SHLILLLE. 6memey GrreHeuimed
seoTBLINSSLILLL (pFHedD GameT E&euTEiD.
8s GsflwesfILLOBHE FOTEUSTS
SIEMLOHGITETS).

158 Bae0r eur &G asmerfleb 2_eengmed &g
usems Himwnss Conerndng. & HCrsse
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eXlevor &L66ITIT60T
'u.|(8;r60T6i1)' QILILITITEL
SemP&HSLILBHADG.
Gevatefls  GamemenL

GuneoTiGm 8&BsmEHLD

FHe0T FHeL  HlQHMIF
hiled SHNIEDS.
Bser FH  LOBEYD

W CrevTeiv

&b STevorLILI(BeUSTEL H60T SHHMILILITenS U6V

QM UbsH 2 (meoorGLnBeus — Gumedtm
GSiflwements &M eumHmE. W GmeoterSleor
27  glewensGanetaafled  emLLLmeoflwim

(Titania) WsL OWIflwWSTSLD.

amLigy ot (Neptune) (&eflibs Gamer)

& Ifl w &
& B bus & e
6L meug LoMHMID
V&5 65Temavailed

S em D [h &l 6T 6T

CaneT @gEuT@SLD. ®
CGuommuwmeofl W &
&sL6D  sLeyerfleor . .
. . 6IbLIL U 60T
GILILLIE!IT & 6\ & ITEBOTL
B&Caneafled LSS
sMhm ef&b. 14 gleweosGanersenend
esmeoor.  emLiqyeofleor el ewrflu
glemevor& G el g 6L L6dT (Triton)

H&SW0. OBLgY 6T EHlwenfledmha W&Ha D
asmemevedlel 2 eansmey LB Gefliha
smeooiliL(BHmg. D&Csmefled  sSmevorlIL(BLD
Beold MM GleueTemen HimLomeoTs) wGmeoTsin

Ganefledmhal Bems GCaunuB &
SMLBHDE.
AbsHemeor eleorm
eperflufledT Ceussdled OF606VEHFn LG LI

eletorHeuH S0 LILIeTOID 6\FLIaensL Gumed
SMHUeMET &L (G fliemerr QFeTMEmL LI

ereueueney Gmb L9q&HE&D?

28-01-2020 17:06:05‘ ‘



I [ [

SnIrkiGsmer&er (Dwarf Planets)
GaNEndHE SILILITeD

SmevorLIL(BLD Smw

QBLIG, 60T
e memeveled
eflesoToOLINBETHET  GSMIHIGCHTETHET — H@SLD.
siemel e D Geflihgid eeflullebeomogid
&MevoTLILI(B &60Tm 60T. @armer eulq.6)l6D
&meoorLL@BL Bemeu Gamerdements  Gumen
@eveuoed  HOF  SFOHMILILTEDSMWIL LD
GSNIem6NsH CHMeTHEHL60T LIEITHEIOSMTETETBLD.
HewLBLm, esmgen, miflev, GuwsGosd LHmid
eamerSwim Gumedtmemey & fld &OBLUSS 6D
SMevoTLILBLD Lbh& GSMIkIGHTeTSHemTELD.

iBlevey (The Moon) (yedludlesr

&6 6001 BaHme)

BamersHemend S&DmleuIHLD
6Xl60oTEIIM(BET &6 §606001&HEHTETHEMMGLD.
yeluleor e@Gm glemeoosGsmet  [Hleveun@ip.
1Hlevey FHE0T6mE0T HHME 60T SNN&He\SITeTe
T(BSHISHMETEHLD Grm(wLd, Heflemwi&
Gmhmleur 6T(BHEIHE\SHT6TEIBLD GmrI(pd

TM&HESEMDUI GQEOTDTESLD. HFHTEUS| 27 BH6TEHET

8 wevofl GrwnEID. Hleveih@ euerfloetorL_evld
HewL NG| E&60T HNIevorons eXlevorsmaerleor

» 1Blevem 6Ll umm)
L T sy g men s mHeE TS

7 Gsfyomn @hglwuneuned gL

' (PBH6V 6XlevoT&HEVLD
&FHHIMLIET—1 A &L. g 20083H1D 6001
6XlevoT6v0fl60 QFSSLILILL &)
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FHNEHHHHML BFHeor CmuGSHlulled SiFlseraied
SOISSWIL  LeTenrhiseT  smevotLiL(B&leoTmeoT.
1Blevey LeufeSlmba) 3,84,400 &5
esnemevelled SemwmhgleTang. & Ledlufed
BIeOTHe) QI LnhGsH SieTeyenLIlg). o6uflgseor
seoruinriéu 6Cr ellesoraLnpe Hleeum@LD.

fAbFHemevt eXleorm
BD erliGUmgID Hlevelledt QI LSHHSHMS
L BCW &mevordlBmLD. er6o1?

fnGameTaer (Asteroids)

&ifluements &mMl eu@pd Alw S
euneeTeaGer  AnGosnetemeT  ereorlLIBLD.
eXlwimpedt Sy

FmIGsmeTEH6T

6Feleumil  LoHMID
GameaEmhdHaSlemL Gl
LD6TOTL 6D &SMevuTLIL(BEDE. Siemeu Siemelled
Baeeyo dlwste Quoluste Csmerser
eTéoT SIeWLPSHSLILI([B6US6DEm6V. Bemeu
SMILIGCHMETEHET 6T60TM) HEWLPSHELILIB S OTDEDT.

eurmeb ellevorbeor&eT (Comets)

6umed 6NeTUTLOCOTHET SHEWeD LOHMID UMD
UGS Bemed  CBMeO0TLIMHS  SHTevoTLLI(BLD.
FILl  QUNBHETHETTED  SHedT HeWell LSS
uesfl&aLIquimed LlemevorésLILIL (BeTeng). igeor
6UIT6L LGS 6UMLSESEITTED 6078 LIeISE SiHEeL
76 QUBLMSEHHS QUHIPEDD UTSHIn LG
‘Gamed eunerefletonSer GenL g 19864b
Syetor(®  euneufled E\BeOTLLL &I @& Wevor(BLo
20618yb Spevor(B 6Xlevorevnfled CHmeoTmID 6TEDT
&HE0uTSHSILLILIL(D6Terng).
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ellevor&m&eT (Meteors) oHmId
eflesorefipama&er (Meteorites)

G&iflws GOwusdHed sneoriu@GL  m)
sm&eT  WOMID 2 Geonsll  LITemmES6TeD
a1 eflesorenpeTsemer  eXletoren&er
o6 SemWPSHHGOMD. Qb eNesoramhaer
yelluieor eueflostorLeusHems SiemLwjd GUTS
o_mmieleor smrevonons erflibgl 6eerflieusmed

afiBLESSITD  eTeTmID  SIeWPSHSLILGEDS).

S} 60TITeD, 66T ILD6TOTL 60 HemSH & SHT600TLY.
yeulleor Gupurliemus SHMeH@SLD elletoramaer
'eflesoreSipshHaar (Meteorites) eTeoT M)
SIeMLPSSLIL([B ST 6DT.

3. yelulleor @wiss1o (Motion of the Earth)

&iflwementd  snemeoulGeur, HWGLOM
Sievevg  memeuulGeon  seuenflGSHgIev0TLT?
BU6T  (IPIREUGID g QL HHCeGu
SMouLILGEDST? VeV  LMMILGEDST?
Giflweor  smemevuded  HpsSlepid, Huwid
o sdlullepid Lomemevuiled Gun&lepid
sneoliLGEDE  Seveveun? Lell (G fluiemeor
BemLeflLmoed &0 eumeuGs BFn&SH
SMTE00TLD SHGLD. HDG| SHEVUTHEHHSE (@5 flLIe0T
hBTEUmILI GumedTmy GaneoTmlevTTEYILD
SiFH| 2 _6UUTEMLOWIEVED.  6TEUEUTEOM6Dl6D,  [HLD
CumnhdHGeom Sievevd Lews  euetoriquilGeom
eFeLID GUNg) LoTThISET, 6Xl6N&HEe SHLOLIMhISH6T
LOMID SLLLH&ET Geusons HID C1FIQID
Hemasg oadid Hemauled HaTeUmIL
umT Sl H&HSEmLd.
Gflwemeor  CumHeOmHHE Hlpsenss smHI

SiBxGuneoTm) yexl

eUmHeUSTEL &Fflwetr Hlpsdledpha Conanss
GaneTnSma. yeludleor
spopdlemwit upml yflibg 6&meTem  Sigeot

QFLEUBTH S

algauSemSL  LUDMWD, &miemeu’ uDHmILLD
b Hlhss Geustor(BLD.
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YeXlufedr 6ulq.6u(LpLD, FMLIEYLD
(Shape and Inclination of the Earth)

yel Gamerm eugeuoneTs). & H60T SiEdled
soQEng. yeiluldr el siGasSeEHS,
Hel emLowISS1e0r 6uLPILINS E15H60T FHITHEULD EUETIT
615606V&H G 6(H SHDLNErTs BB Lelulleor
oiFs  ereoilu(BL. yell Heor SFfed 23%°
Mg SeotenenrSHTCe0r &HMIE  Smevor(D
&IflemeoTLd &M euHHDG). H60T HHMIEUL L LI
UMemaH@& 667:° Ganevordend Sbhd gmiiley
apLBSEISEDE!.

’ yellullesr sipeid Geusid

LLECECH ~  HeomBHGaML(Bl u@GdHuled

7 Qsfuywm 1670 &5/ 1evof] %b&':GllLb,

> 60° alL&E i sCremsuiled

845 &.15/wevofl Sy&eD, iUl LGSuled
SLpId Geusid SLflLILTSHED SHEHSLD.

glpaisev (Rotation)

6L Figeud

56 SiGaID

yel seor oFfled Heorementd HTGeor
SFOHMIEUDSE SFLOMWIHED 6T60TD|  SnMISEDLD.
Hpsenss &LPAYILD
QW EmD FLONCUSNS
23 weoofl Gmmb, 56 MHISLmi&s6r, 4.09
efleormiq &ei

GuohAedlBHhs)
yeXlwimeoT &y,

Q&MeTEME.
. metaflzey  @flwer  erediLug b \E
| denr&ECananhisaflld  CanemnLsHSTesHHeL |
ayitins oU'LSHING a1 bAgD, ScmTids!
6L SFPING OBDAID 24  wevofl  GHILD |
 @sfier SemaieEos esiflb Hepaneib. !
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el  Qmuwerm  Spesne  aBHSIS
e&neTEpd CrIFHems 6 BT 6rerm)
SIemPSHEGDMD. Ll &LaIeUSH6E0T SHNTE00IONS
86y, used anUBFHDE. el Gsmer eulg euons
2 _eensmed @ SOILUILL CrrsHed @il
eeuaflésd Lellulleor @@ UGSHuled I HGW
UBHDEI. LGS &S G| LSHEVEILIT(E] SHSLD.
yeluiletr gefluLns LGS meauns msELb.
@eveunm yelluleor geflu®d LGHemwiub,
eefluLng ueHepwud Uflsen Camignd
'@erﬂfrsu eu'Lb (Terminator Line) 6T60TM)]
eww.

&mmISev (Revolution)

- S\FLILLbLIT 23
- Fewsou BT &meo
FLOL LiSsNTay [HIsT

e 21
i.ﬂ&l.bul:l 22 GHNEILE STe0
@afiia ameo &figh Seib
&815 b

omiE 21
AUSHE SHT60
#Fo0) Lsmedlysy et

yel Heor MHemeul Ll umemsufled (Elliptical
Orbit) @ flwementsd &HIlEUHLD  HETemEUGL
SHMISHEV 6T60TM)| nMIFCOMD. Ll eleotme s
30 HBeumSLL Beusddled @ flwenend &mm
UGBEDG. U6 Q@ (wemm G Hlenend shmleur
365% mnetseT pFmE. D& CoHmumwons
365 mreT&Hens eI(BSHGIHaSTETaTILL B 6(H
QUIBHLLD 6T60TM) SeMLP&HSLILBAMDS). LBS(Leiterm 7
IHTETEE [BT60TS S 600T(BSEHES QUHLPDD R
BeMM&d SevordbHLUULB  KWoTeud] wnssdled
gn(BHOnd W HreT  CersHsIuGHME.
SiFMEUF| HTE0TES GUIBLMISEDHHE (D (LD
Yireurfl LMeSHHES 29 HHeTHeTTS S[HEHSLD.
aihs QLD 6501 euBLLD (Leap Year) eT6dTm)
SWWPSHSLILBHDE. Lol 60T HEH6L MBS
Gfllementd &mfl EUIHEUSTED LITHEUSTEVMRISET
GamedTm)leoTmeDT.
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AbFHemeot eXleorm
WiflwinefledT euWLIS)| 12. 6T &M 60T (LM Sie6T
Giflement (W(QeuSID SHH eubSBLILITET?
’ @ flw
SO < eitefl  (Perihelion)  erebTug)

¥ Qsfuywm

S1600T 60LD

yell seor &mHmILLTemSuied
Sflwense e  imeed
6U(HLD F&LPEUMGLD. Gl OB memeugTT Lserfl
(Aphelion) ereotLig LieXl 60T SHMICILITENS UL
GflsESs 6Temeeled  smeorliLBLD
H&Lp6UMESLD.

yel Gflwemenrd &mIleUHeuUSTed LOMTE
219410 Ca ) (p3eL AsLIL LT 233410 G5 8] euemr
ynIongmiser Leflulledr eul SemTsHGsend
GSfluemeor GEM&HEH  &minbg — SMevOTLILIBLD.
SFFLWSHH6D 60T SiemrHGH 6D
GflweflLifphs  efevdl  smeoriLGHDE.
3I(B5> WMIOTSHHIGET SiBMeUF GFLILLDLIT
2390 Cadl (psev MTE 21 Csdl euem
yeluleor 66T Siewa&EGsmend (& flulement
Crsd
&flweofl L pba efleodib smevoriL(BLD.

sMUBHID, eI  SewrsHEsmend

@eveurm yel HeoT SFOHMILILTEDSUTlED
Gifluementd  &OM  euBHeUSTEL (&5 fluwleor
Hleop(BHEHML I MN& EUL HBMHEYLD,
QFHNHBNHEYLD ST euemSL GuedTm GHMTHM Hemd
anuBSEFDE. BHOT SNIETUIONS  LOMITE
21 oOmId sl DUl 23 HEHW  HIeTH6T
HeomG&ECHMLBL  uGSluded
SHIHET  OFRIGSITS  6fl(IpD.  SHE0TTEL

&sIflwieofleor

yeluieor SiementHEHIL UGHS6flad  L&Hed
OO STYIOLN(R&! FOMEES STETOTLILIBLD.
ore0TBey, @BHIETHET ISR BHIeTSHET
6T60T SIeMLP&HSLILI(BE6OTMEDT.

fAbFemeot eXleorm
65U eurpL&Hems eulLIf(Bs 2000, 2005,
2012, 2014, 2017, 2020.
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8Cs Guneotmy) e°60T 214D [BIT6NT
sL&CTems 155 (@ flwerlledr 6&mGSSHS
sFHlIser ef(peusned el SienTs5GaTensHle
sibmreT  Ble Bl USELEILN(RENSE
C\BTE0OTI (HHGLD. O\G60T Siemrd Bamenid HevorL

Bremeusd 616N (HEHGLD.

@niflsipey 'GaTemL&HSHTEE SHT H HLILLD'
(Summer Solstice) eredTm) SieWPESLILGEDS.
g&bul 2220 BGad war Gremsuler W&
Gsflwenfledr O5THIG 518 ST SH6T 6Xl(p&ledTmeDT.
SrPspeihe Gelistws sHTHEILD
(Winter Solstice) etedrm ewwiy. @&souwisHHlev
Q56T HemISEHMETSHSH6D LisevELIM(Rs Hesor®
sneoorlU@BD. e SiemasH@smend  Hevor

@reneud E\SHTETONIY(HEHGLD.
AhsHemeor eleorm
Y6l 60T 25 leb 23 72 © FMLb S| (HS ST LIT6D
6T60T60T [Bl&(LPLD?

4. yeX&Gamnerril &6l
(Spheres of the Earth)

SH&Hlwmeor
Gamem yelwn@w. yeluled — smevorlil(bLo
epesTm) QBNG S HelT
Bir&Ganend wHMID 6UETIOETITLGUD  Sh&SLD.
B5605MGHHEPLET  HSHS ~HNEElEDEIWID
1Hleveyeusned o _uffleorrhierr 6UMPS
IGETR Y LonmlweTeng).
2 _uffleoTrii&e 6UMLP&En 1qLI GMISILI LOGTOTL6VLD

o _ulfleorrigen 6UMpS

LmemmM&B&erLD,

@Lwors yed

‘s WITEGHNED 6T60TN| HeMWESLILBEDE.
uremma@amentd (Lithosphere)

UMemm 6160t eWLIMIBeTL(BLD '6918Bsmern
(Lithos) eteorm HCTsHL USSHHL SHHS
UMTemM&SESMTeNLD (Lithosphere) 6T60TM
eeme ewupluLg.  yeflufeor  Gomumiidey
SME0OTLILI(BLD LIT6MMEEIT LONMILD LO6TOT SH([BSH6mHLI
LUTemD&HEHTEND  6T60Tm S MIFCOMD.  bs

Hleoliumiiged ©_ulifleorraise smevotiL(BeleoTmeoT.
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Bir&Gamend (Hydrosphere)

"eman Grnr (Hydro) eem  HGTHsE

61&meLeOIHHE eIMLILLCL aameLBe0
smamL Gomenliwiy (Hydrosphere) o4 &1o. 850&
Bi&Gamenid eredTm) OILIWLIT. S8 QL[S &6,
SLEVSH6T, pMIGeT, elfleeT, LemevlFdlserley
&MeooTLIL(BLD ueoflé &6l 60 & & 6T,
euerfloetoTLeudHled smevorliLBL Brmedl Spaw

SIEMEVTHEMBW|LD ©_6IT6ML SEISHTESLD.
euerfloevorLevld (Atmosphere)

'9ILGor  (Atmo) eeoim  HCEoHsL
USSHMS euerl S16060E| SHMMHM) 6T60TM) EIITHET.
yellemwis sl smevorILB LevGeum)| &SMHmIS
QBTG
euerfloetorLeuddled SMevorliL(BD  eumu & & erfled

eueflloedorLeuld  eTeOTLIL(BEDS.
emBHLIRET (78%) LOHMID Sp&erdlemetr (21%)
(LPSHEOTEMLOWITEOT EUMLSHEHEMTGSLD. SMTLIEOT—6mL—
BYSHMEVDB, STHTE0T, HEUDLTYE0T, an)eoliDd
LHMID EETET EUMLES6ET GHenMHS ieTeNled
&MeooTLILI(B 60T 60T.

o _uilgs@asnenid (Biosphere)

unemm&@asmend, Bi&Gamend  HMID
euerfloetorLeuld SpAWUHEOTB OSTLTL{EmL LI
2 Wifleotisel  QUMP&HSniql & UGS
'®_ugF&EGaHmenDd | eTeoTLIL(BEDG). 'LGWI' eTedTD
HCrs5as& e&meLednG ' uli' eredrm QLITEHET.
2 uiT&Gamend LE6UN)  etorLeurhisesLl
Ufl&sUUL BeTeng).  66MEEUN(H LOETOTL Q)(LPLD
QUUDD  Smevblemey, STEUTMHIGET  LOHMID
ellevhidleThisemend  G&HMeooTL  LIGHWIns
o_6iTerng). SIDLO6TOTL 6UTRISEIT @Lp6
LDETITL QUIRIGSTT 6T60TM)] HHeLp&SLILIBEITMEDT.

» LDEOTEOTMT  6UEMEITE&GLIT
S T 9 uT&EGsmer QUL L&D
7 Qsfuyom? @iﬁé]UJ QU@I'F:.I&':LG&@.)

10,500 &&r &.15. unlitemedled
SIMLOHE|6TETE)].
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@ [bog @flwé @B ureeeuef] efletonder HmeT wetorLedHled sreooriLBEDE.

+  &flwse GwusSHer awnss Henmuied & flwer LG 99.8 s56MdsD 2_6Terng).

<  eeyerafl HMID wGreoteiv Cametsmemens sl WD CaneTgHeT SemeTSHSHID @ flwiener er&lT
HQBMIE SHM6L &N 6U(THEOTMEOT.

<  AmiGanenser aFeueumiil oHmib eXwimpest GaeTa@EnsalenL G &meoorliLi(bSleoTmeot.

<+ Yol SLoIeuseiT &MIevoions ey Lsed ermuBEma.

+  yell G flwements &mfl 6u(H6EUSHE0T SNTETOTLONS LI[H6Y SHT6VMIS6T ermLI(B&SleoTmeoT.

¢ GanemL&snensd sl SlBLILLD el HenTsEaTensSled BetorL LIseOeILIT(QenSE Q\&TeooTiq (HéELD.

e yeflufed smesoriu@d Hlevd, B wHMID &MHMN SpAwWeuHEOTB H5&HS Smevblensowid Lefluied
2 _uiiflevTrhi&6i eunpd SNITE0oTLONE 60T 6OT.
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Sa6vd O FTHHET

® 1 | eflegonSeieimer — | efletonBer gnlLib ®
2 | FmiGanenser — | @Fsueumil oHmIDd ewimpest Sl CamensEnsalenL Gu
&MeTOTLILI(BLD LIMemMDSHEISH6TH6M.
3 | elletoraed — | @flws GELUSSI6L STevoriL(BL FAMISnHE&ET LoHMILD
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