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S|6WTL_BIGH 61T
SIWIL SHH 6 &L BBILIL|SH6IT:

CamysremissTar  allewilbaidamen o 6TaNL &P, o6l  aigFdhdgnigul  allewiLbe
FHreiaBen  SIWILSHHT  SIQLIIDL S  FopIBNTGD. Lal, Bamelider, alewibeiser,
auraioeuel oBBID aleWISHT  HFeiTHeT DBHU DIMOTHMSHUID 2 _6iTeN_SHHW  DienLolIGL
SIWILLD LS. BFH6L LBLOLTHTHET, SLBMEL LOBHID HTeVD 2 6TallL  DINTHIHID
SILBIGLD.

‘UTysbad  gnigwl lewiLd’, 93 levedwen e6ill SLei(BH6T Siee] OsmewiL gl (1
6l o = 9.4607 X 1012 &6, @h Dewih STVHH60 6T OFeLID CIFHTEN6EVE]).

SIWIL SHFHeVI6T6N  DIMHSH — DlgmibEmenuid  aim  CFiHHmed  HBGUTHIeTET
DL SHFHe0 Oeumid BHIaTd FHaidld WLBHOWL aUHD. DIWILGHH T OLHLOLIGSH E(HeRIL
Oummer (dark matter) wBpd Smew oyBBeuTsGean (dark energy) o siteng.

OB YT SBUBWLTET  alSFHHe0 euenibg CamamiCL Qmbss. SDpD i
alflousdL FmEH. DIBSHS cpeiiy B miseied Geulipleneo 1 Llevedwer a&lfl GFeodlulerd
GophHaIlLEH. 300,000 yaBsEnsSGHL  LUIBG, Weleued 3000  19&fleGHs
GoMJFF WL HHII. Sl 9 | H(HDHH6I BmIgHuied |05 FH 06T o (HUTHSD
STV JTeiIBemeNS  SHaujbhHern. LIJUehIFD 2 (Haumer &S L SHH60, DG MHABL TN OBWID
Al  euTU|HHeNTe0  SIe i LIoTHCa  SHhHH. evaml Jmer oBmid  anfedluwid
T HHeNe QU  Snl LBIGS6T  LIQULIQUITE  @(HEwIL SILTHHWTET B MISEHHG
BsaLILL L.  (PpFHeO  alewilar HIeTser, @Ml STEuILILGLD HLFHHIRIS6T LOBHBID
6T606VMLD @GN IUTMI HT6HT 2 (HEUTHI6T.
allewber SHJeiseir:

allewifer Hyel el H euTw], HMgFH, ComodbmemidbsTen alewilaseT WLBBID GFlw
LDGWTL_6UMIB6T  QiSliaBenB 2 6Nl &l SHIwiL 0T el  Gb. DbH
LMJbddhanigul  SIeWTLGHHe0 &iomy Brm evelwiest (10')  eflewnfesr HyeideT 2 eiener
o1l DIBIGIUIGOTETTEH6T & (HIIEH GT360T].

QumOaugl] PHawhsd o L CwBuw mjiy almgulemed aumuGuamiseT wWrejb
FISSIULH allewiber SHyeiseaier S HBILILGHMET 2 (hHeUTdhae.

LITeL6U6IT & SH ST 61T
LITeLeUEMSHHTET  6THILIGH BOIPMLW GHflul DRI 60HmSH 2 _6iTensh&ll  ailewriest

FHyeir QuG. uTevauelgHHTaMed Gflwenerd ST 1geud FplulemeuulTer B F&HHThISENETULD
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Giwenet  alLeyb UITHHEISHSTHI  OLHIEG DiGHsorear  Seneyemlw  Goum  uev
Bl FHBHTHRIBMEMUID O\BHT6u6T(HEIT6NT6.

~ BIog) uTeLaUTSHFHTEHHG DIHBD @AHBSGD alewiber  SHyer rewi GyrloLm
LG LD.

LITeohIS6N60, B& UITAG SHIST 6Bl DIMPHBLILIGH MBS

B  alewilesr Hyefear mWGHH 6, GfluwemeriCumey Llsdelluie WLMIG DIHD
BeoBUeL U  @Uh  LUWRIGIIOT  ‘S(HhEHenen  STanlliUBHBSEH.  DHEHHHIBHIEN6TenU
Grywnrs  uUTIhs  (WPQWTEHI  eIaBTelD, alehEhTalHel DIHET  FLILaN6T6|HmerdH
Oameni(h, DiHaT DHLILNM6TS HWILNBIbHS|(HEHSBTTHET.

allewTLOel60T LDGOITL_GVLD:

youled @mpbal unfes@wlurgl, BJe ameiddHed sTeoiuBl  UflssnBiu (gl
BLFSHSHTHG6TE  Sewwll]  elewifel WL eVD 61  SIMSSLILGHBEH.  FJauBGha
QUTENWIEL FHISLD 88 ANeWILSE D6 LMIGHEMET UMSLILIBSHHUGTETSHI.

o Jgm G (FU5 Fflag wewiLeud) @ OuFlul allewiber LI VD SLGWD, DS
TS OLBLLGH Ul 2 eTenS&Hlulelendl. &b BLFSHHT LWL 0SS
GPIILSabs Sibgd ¢ Ugstsomer BLasHImseiesar Guflu  @Geuemenr (bl
uTeNwedled (D SHIBOH6T) 61601 DIENDSBLILIGLD 6 G (LHEUTGLD.

LeLBeum  aflewibeiideil  ewi(h - (Ppeud D  GeuaiBGoum  CEIMISeTNED  6uTETSHS60
sTenil LGS eper. Gfwenetd &M ywoluler &g STT6RIOTS  @RIRIEID  HHDB MBS
alewiberr FHgeir Gumeven, allewidesr LDEWIL 60MIB6T Ooumid eeafuluied CaHTmmid L BHGLD,
® GuIenLOWITENT GILIT(HOTHEIT HIGL6V.

LeLBouml BTBHeMe6ETEN  10HH6T  Le0GaIM  UQAILP6ITENT B FHHTH  Fnl L MIHENETT
SiemLWITeND  HewILBbGleTenedn]. SjeleuTnl gBmis OGeTeTeniul’ L BLFSHDHTE  Gnl L MIH6IT
88 o eitenienr. S (HHHLT, O eNd, Fmsd, Gflwer, Gzem wmmid  GaFGuimiwim
GuraiBener @ oo BLFSHHTHEL L GUIQAIRISHEMTGLD.

el ewTLS6TEH 6T

alewifer FHyeiseaiar SQlienL & S BBILILES6T alamuibaidenT@Gd. GLmolaugliied
alewiferr FHyeiider o (Houtest GuTBmh Sieweuuyd Gsmeimilenr. Geulild, eef, UB owHTH
BFHTH6IT, X- SHTH6T 2 6afl L UL SFHjeisFasmen alewiberdel o (hHeUTdEd 6Tmer.
Slmad ety oBmd Llenmerdwom (91 GOLMBUUL L  UGBUOUT(HET Hewed) LdluieBens
SIHBITH 2 6iTeN_SFHUlened G, lWISHIHT DMBIHHID MABL TG  GUTUIAIT6D
Bybujeiener. &bsH MABL TN DEMIGH6T  WTOD SenenihH aBedulld DIemIGHEH6I
o maut@ Gurg e 9FHs Senaled Oeulibd GeuellwTsleapgl.

Ceulin  mlewevenwll  QUTBISHID,  alewibaiser  GeusiCGouml  GUCIITENIHISETED
Gameipeomd. OeuliLioTer alewnifeisel GeouemrenowITaGaT Sle0e0dH HeuoTEGeuT CHTEIMILD.
Gonjourert  alewifaisel JehdE Slebevdl ol  HpwTssd CHTeaimid.  Diemalevibd
allewibeise GeumiLiBasle3er.
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@fl  LDGWTL_6ULD:

Gameitmell, aumeL elewilbenideil, FBIBHTeTHeT OBWID alewidBHeT 2 6iTeMl L L6
QUTHETIHET SILMIGD. GflwabGDd  DIOUTHTHERSHGHD enL Gui o etem  FJLILY
alenguilelmed Slmal Gfluenetd MM 6u(hHas 36T,

Gflueir:

Gflwer @ HHSHHT Dlenaenluwl il SiF 10e DHS GeulipeTen, &HipeIB
CBTEWIY(HBHHInQUl UTWLl LHFH DG, DIHET (PHBHTEV LGS mABL T 6UTWGUTEILD,
HT60 UGS amedluld eumujeumeultd HBIFbLIujeengl. gmSHHTe 4.6 Lle0edwen LemIBHEhoHE)
Gueuts B BHBHBI MGHEBSI.

€% 31 (010: 21 B

Bifeorwlsalul L euemereumel  S&BEMIL  UTeHuled Gsmersel @Gflwenetd  s&mp
AUHBAIBerr. DFH HeTaul L augaled o 6Tengl. GHflenem ¢@h (lpewB  SBSlaUHUSBE
Gameiidell IBHFHIS OCFBTENEHID HTVID SFMBBIGHTEOD  eTIlILBD.  Gflwenertd  SHmuleuhHLd
965 Gouemenuled LDLTHMSL Bumed e Camenmeg Heiewens STCaUD — &HBY
AUMHIBH. SHITMRH HTCH  Qh  (LpedB  FHIPLAUSBES @  CHmelT  61(HHHIHOHTEITEHLD
B0 SHIPBFSHSHTeolD TG, Lolufer &pmFlebaTeod 23 16wl 56 HIOLMIG6T SiEGLD.
a1e0iBou, LLLOUT6L @(h [BIT6T 6Tailigl 24 106wl YGLD.

© I'lB @GfluwwemieudhdHled STewIlLIBL bHrerd Comeisenter Lger, Geueierfl, LW
BuID ety Elwemer o LB GCameiserl e6lain SIMWSSLILIGH EImer.  Sleumnlein
ympiugiy  HewroliumenmELoGeumiigetTed  SDIMIDBHSIGTENTHT6L, Sjemel  Hleolbam] Bmmeldbein
SI0eVGHI  LITenBHBHTENH6T 61601 DINIPSHLILBHGIBeT.  SjauBpslest 2 LG, LmLUFLiL
BmID  eueflweniLeod Sidlwiemal @6y (wemuled B8y eugaled o (HeuTeienel. GLOsID,
SImed 5HH DIWLILT60 2 6iTerent.

Geuelliym  GGFlw 6w 60HFHe0 LI Lemalled @Gflwener Ggams  aBpleurmDd
Gameiimenmenr  alwmpest, e, wWGremerd BWID OBLQULET  SiESlwemen  Geueflliysms
Camelider 6l DIMPSFLILBDEBT. Siened  MABL I, asellwid o eefilL LB
UMW HSHeTeL B ILfe] W& euealioawiLcvbemdd CBHTanI(hHeTene. Sieneal UTUL
QUIBRICHT6THGT  6TaimID, euTu|d GCHTelTHeT CIGIBID DIMWSSILBHIBeT. DbFH BTG
Qeuellimsd  CaMeTHEHHGSD  UMGITLIMIZET 2 6iTeNel.  SIEIMeL BTG 2 L LB
CaMeidEhdH@ IMGNMLMIGHT &eLeN60. BHEH GUMETUIMIGET LIWmed cpL Ul L UTedBms
BHIFB6IHM6NSH OBTewiBeitenet. BTD SICUTH @elCeuTh Gamenermil UBMUYD LITTHSEOTLD.

Ue&: GflwaidsEd W DimHSedL Diemwhdleren LITenBECHTTHTEN LHeT DhGLD.
Bz uzeded W FHsd OCaliusbaiLoidb Greled DHHdS Gef(HLed STemrlLBLD.

UHe LOseYD LOmISeTHeD, FPWSTEAD STl ILBouHTe0, Oloumid  &He6uT6mITeD
uTliuenSalL @ OHTeneCHTHBWITED SIS H [HEIG HTewl  (PQUD. Dlewd 6T IGUTHID
HpdhG levevd CB&HH Henguler SpeuTearshdled WL BOWL SHTewt Guiguid.

Qeueiterll: &L gL yulear Senemewndsd e  FplysCarer  Geueell. BLD
GFWemiLeosHFHe0 SmeoliLBl CameisalColu oifHs Geuliupleney OsmeniL g  Oeoueiter
SGW. PevalBal Up@, eaumaigded CFfun sliiysrawome  eurareummeT @5iGa.
oBm  CamesmenIGUTed SILTIN, @& 61FHTH Hmauled GFPLaISHTeD, BDWIEG G flules
CuoBCs Gxpmeam HwhbGs wWeBSHBEH. OeusTallenwl [HTD GCeumid  SHewTewITed 6161 H6L
SHTEWIVTLD. SIF SHIHG Devevd CBGHsH FHmauled SpauTarhded OFHFlujd.
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yd: @Gflw  wewiLsvudhFevieien CameiidaiGeomGui BT eumpd LLOuNed Lol BLogTest
o uflfeumpd SHSHHWTT Gloed 2 6fTendl. Gflweledmbd Fflwmear 0HTmevalsd DI
® eaitendHmev, Fflwmenr Oeuliublensv, B SSHTIWD, FFlwimer euellioewieold OBBID eGFTeT
UL6evld SislweBens Ll  OaTeniBheTendl. GEmalumearhb D 2 6TendHTeoHTer, Loluiled
o ulfsel OHTLIHH UMDaIOSHeTLH FTHHWLIDTH @B,  Lolufles LBgieTen B  BEID
Beoll UGHdaiar g el  eaHogmailiughenme, ealeweniell(hhdh UTTHGWLOUTSH L
boOlD HVHSH LFNF HIBSHBHIL 6T STl ILIBLD.

Qgeileutu: Ualuwler &sBpItLTMSGHEG OeuaMulled SimwbEIeTen  (PHeO  Bamer
CFelaumul Gb. B3 FBEB Faully BHBHH6L ST ILBHUSTD, @& HeulisbB8HmelT ereo
SImWHSILGIBSEH. BemEG 1Bwred wBmId  GumBumerd e@ILGL SmH  BuUBMEHSH
H1n 601 HCHTEIHET ©_61T6T60T.

allwmper:  alwmpest  Gamenmendl,  OUBHRICHTET  6le0T  SHIWPSHBLILIGS GBS
BamenasalBeuBuw  10aIOUTWEg 5B (Ualenw ol 11 wLmiEg OCuflwg), 318 kG
ML OBTWILFH). DHMEGSG 3 GUMGTURIBEHD 65 HlevaHEHD 2 6lTerer. @FH6T HleveTeoT
HTOISH 6163 HlevayHTeT Gflul 106w 605H&HGBW OSIGUFluI HleveuT@Lb.

gool: aumeTwWmsEpSGL  QuwigGurer gl Gsmell,  EhFeT  HIBSHSHL
ST LGS B Geuailiys  GFuInesi_606HSHe0 STenTlILUGBD QHCHmenTerg alWTPDIHE,
SbSHH BrewiLmeugd OCumD eumTusCHTeMTGD. GHMBHIULFID Faluled 60  Hlevey H6l
© oilenenl. ewLL L6 ol HevBeu SiFHed OCuflwg SLGW. B  Gflul D6 608360
GuamseEpLar  gmigwl @8y Mmeve] @FJIUTGLD. FeluleT ILTHH WOSD (GHmBeUTH
o aendme0 (Lalemw! el 30 LBEG GmBe) DbdH Comel SaioBpgl.

wGreterd:  u|Bgevterd  @@p  @elydlEe  eumwt  QUBHRICHTETTGID. Quiflui
CpTemeuBhHTdhalullen cpeoonasBal BmdHsd SHTewl Quigdd. B& WS D FTulhS &LP6D
SIFFDH CBTIBOTNDH. DS BFH o (HewGLTBougd Bumed OHFHmH. @ FH6
SIFTFHT e FTuleler STyeniond @miG CamenL  Hmeopld, Geflifsmeoupd W&  Hewr(h
B(HBGD, MIOUTAIID 42 HLNI(HH6NTS 2 6T6N6l.

OmpLguyer: @&Csmenmeid UFmg BB elewt et  Gumeim  &rlfuieféELb.
GFlwened(hbaHl 6 LTeudTd o 6o @bheHd GCamel Wsabd SMTHBBI aiFsHdmigul Gamenm@Lb.
248 mIhBEHSHEG QBB Ll CLr @$HST SBpIIUTSHMWLES FSLEIBH. DbHD
Bemev 20 SLIGBEHHGHSH OCHTLIHBH. BB 13 HevaydseT o eilener, gL
enJlLmedr et HlevBeu  QUflwHTGHWD. Gflw e evdHev  Cameflednt — FOBFSHG
aFysHenguled FBmid @6 Mleve] WenIL L T6T SLESLD.

fpiBsmeiden (Asteroids): QFeaiouTuies SHBHIILTOHHGD AIITPENET HBBIILTENHEHESLID
B Cw gm Ouflw G OCeuell o etengl. BbhsH el Geusfuled, Gsmeitder GHmertnsiul
Gung 9 (THeUIT6OT 6VL_& & & 6001855 IT60T LITenB8 16001 (H 56T (e(H LI 6mL Gumeity
a1 dweldad) snnl amdama. Smalu HAnGsTerser aalILBHEBEN. OIHHMSBLI
BaxmeimalBelBuw Gaged eraGsh WsOUFw FpGsrenm@n. GFHer el Lid 946 &.ib
S&GW. &ty 50 1evedwer LB EHHOSETH (Wewm B Ybluler 1&g FmIGsmet
allpaugleni®h; ik 10 S 9Eevd  OFBTWILHTE E(HSHGLD. SauBenpuld Ol
CHTemeVCHTHSHWITE 1oL BHED STewI  (LIQULD.

aumed elewifeiizenr (Comets): o mHoteul Ll uTensHuled B Gflwenend  FBpsleuhid
&g wppid  uel  Heombhsd  CummeTaBen  euTeLallewiSaiseaT  eerlLBL.  Seumnsler
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GBMISSBTD DIHBD G, Beweu  Giwener OCHHRGLD Curg, Selwnd, Hmev
OBHBILD  aUTed  SBHuimal 2 (HhauTdleimer. @@hFev Guflwl euTed alewibeiseEndhE 160
Wevelwiesr (16  GBamg) &HGeombl L  Hen(peliem  6uTed 2 6iengl. @& YalbGLd
GIWMISGD DL LUl L OHTemevamalall HHBOTGWD. L6 euTeoalewmbedeT @GnILLILL
&0 Bl Geueflluiled  ewiBGd CHTAIBILIMEY G, DIFH60  POIBIHTH BTV
aumeLallewlbel. @& 76 SLWIBHEHHEG @ (pewm WewiBld OHFlujd. S Fwns 1986-60
Bg utjéssiulL gl eaCeal, @& Wewihd 2062-60 GG flujLb.

alewispaer wBEID alewr afpaspser (Meteors and Meteorites): @ /fluioewiL 6vld
(PRUGID UTaueTd FeBISSHILEGD Bl LUTenBsHIen bHCerm el eBaHeiT 61T ILIHS 6TB6T.
e 155 CaussHai a1 Lweld@ld Demeu Laluler eueflioemisosHmsd GChmHmIGLD Gurg,
SIFHeT  FY  elenguwimed  SeuFliLBdleimser. eud  eufluled, eueflemiev o gruieleTed
© (HUT@GLD Oeulius et STFeIOTS  Sewer  GUEHLLTID  6IfHHINBS GBI,  Dlen6
eI BMEH6IT  eTeILBLD. eoimed @ Fev OQuflw  Sjemalleomer allewIBBHET  (LPLHEUSHILDTS
eiflwmosd  HMHeNTH  Ylluled  BewiBd  eipeugienih.  Dewed  allewl  aIDBHMBHEN
eTGATLILI(H &) 63T 60T

SHIMTHBHTEIHT:  @h  FHBBILILTmHHUTID GFlul LWL sudhHlevieiTen  Bsmeiidenenns
Gmn aUBD CUTHET HMTSHGHTET CIGIBNLSFLILBHBHI. OBIHETTED 2 (HeUTHSLILIL L
SlemetsBamallel(hba  CauBLBHIHIUISBHTH, SUBMHBWITET  HIMeTSHGHTeTHM6N  [HITLD
H6VAYB6IT  6TIml  DIMSHHCWID. B Yalulledl Buibmdsd SHienewthCHTeTer  Hlevaer
(FhFgen) 1Bg uBLD eelwTeaigk  aHoFTeflsbslLbhalsTe, DeNdH [BLOOTEL  LITIHS
waEsgl. IOy elewguler  sTjewions, Qemel Cameidenend &MYl eU(hHS 6.
GFWLDeRIL 0B FHlevieien  Comeiid@Emei LHer BEID GeveTell Cameideamend Haly BB
SIMHH MG [H6V6BHET 2_6IT6T6I.

&BPlwsssd HangBausib:

BuBmss SHlewensh Cameimer Cameidamend SmM eauHeuenSLILBM BTLD  (L6ITEIT
SIBHCHTD. Fev mITW  HCeomblLy o wgshded yYblewwd &GFmpP  eumbd  auemsuied
alawieniled  CFISHILGHEDaT. Bbs 2 wWIsHHed &MHBlemesd gBuUBL 2 JTuie)
LUBSEEMSESH HEBHTE DHIGW. BbH o2 wWIsHBEG dbGHHEF OFem LN,
CFwUBmBHOBTONBE @ HdLWL LG HoFCausdhmd DefddTed DG S LSHI L @
AL algel SFBHBIUTSHUTd SUImIGLD.

Cameed(hbah @  HiFewuildssiu’ L o wgsHHed, CFUBmBECHTET  @6iIml

aLLLUTemsulled  aBpleumadBEd DSBS  efldasliuGhd S’ Lsd  Hosbausd
aBpPlwssd HenFCeusld srer ILIBLD.

LIeTaU(HLD  eUTUILILTL 196n6Tdh  OBmemi(h & 6mTdh &L 6UTLD:

V= ’ GM
(R+h)

Bng G= mjiilwed wrded = 6.67 x 10" BHL52.8&)-2
M = yelulesr mews = 5972 x 10* &
R = yaluler sugib = 6371 &
h = yealtiugptiledmpba CFwBamnss8sTellerr 2 wirid
yalenw @(h (LpenB (WWned &mnl U @b OFwmBenssCameT 6B &3S0 TeTEHLD
SITEVLD SiBBISHTEVD  6TeLILI(HLD.
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UGEH - 2
grE&CEL[BHEHeIT:

yalullelt s&MmIF G0, HT6UHeNeL LOTHBMBID BMID aUTeleNe0 GHBIHDH HBHEUCOSHENENT
UeLBouml  FUTeLHEHHE elemLsTent  allewiOeuel SUIOEH6T o FHab. FTH0HL (HHere
senipLlgliuTed, IITuEhFSHH @(h Fm LG Henul BT DB (PRFHBH. ESHFluwid
GbusHHeo o eien  Bameidel GNSHH pUle] CBOBTETUHBHT6T,  6l6vTHEVRISH 6T
Il JTH0BL.BH6T 2 HHSMET. WL HMS U1 CFUINSBHTH,  al6wemle0
Omba OFweLBD  umBUID  eUQAIMWSSLILLL  0HTneCHTHE Hem6  6leunTemniled
CFISHHAD TTHOBL (HH6T 256D 6T360.

ITSHOBLI968 LIS eI
ITHOHL 1960 BTG (LPHSUWILDTET LITHMIBET DI06VHI DIGDLOLILHET 2 6IT6N6IN.  SIena:

o sl Lenwl] gewwliy (Structural system)
o uaniggiom el (Payload system)
o aufiasi( oemwii] (Guidance system)
e Qauszib sl (Propulsion system)

SLLMOLIL| SIenLOLIL|

S LML SDIIDLIL]  6TellS]  JIHOEH ML 2 6T dbdHlul FULID HUGSlb. GG
BAID  6UEVIGHLDWITEI, SLEITED  6I6DL.  GHEDBHS WL LTIUID DIe0VH  DiVIdleiuiLd
Gumeti  QUT(HETHETTEL 2 (HaUTHBILBH@BEH. UBSSGHWOUTH  JTHOE.  Henweouwirs
ApULSBETH, Flev JTHOsL (BHeler DigliiGHulled HIBLILSBET Een6mntddLILIB a5 eT360T.

LiewiFSHenD SeNLDLIL]

LenlFFHenlD  6IilGl  SBmI el LUUTensuled BBISSLILGUSBITS  JToH0lHL 19660
GWwhd OFevel LB CFLBMHECHTETHET DGWD. EbSH LIwNFHDOWITOIH, FTHoHL 1960
LU uenlsmend FTiHSH. SHB6UeD OFHTLIL, euTelened Uley, o 616 UTTHHV,
Gaxmeiimemen  UITUIHEL LOBMID Hewidsmenlli] Gumei uenldemen  GLOBOSHT6TeUSHBSHT60
CFWBmBHCHTeTHmen  alewieniled CFISHHIMIBBE gmmeuTB JTHOHL HHeMeT DIENLOLIL
omBY SIMWSSLIUGHGBSH.  Lelulel &BmI Ll  uUTd$HHG DeVevd  Hlevaller
GupuriiBdg welsjsmens Osmaily OFoasBE gimeuTmid Fply  JréHbsl (Baei
® (HeUTSHSLILIBHE 6IImenT.

UPSTL(H SIMLOLIL]

Bhs SWLILUTES, JTHsE. OFevev Geuewigul UTMSH GBIGHAH UPSTL HS MBS
B o _awialsel,  Hewleldelr,  GILmy D@D  OFHTHVHOBTLIL  FTHEThIS6N
SFWABDB 2 _GIT6NML_HSUIG).

® hFlaleng SienioliL]

greOsL 1960 2 6ol OUHDUGHS B SHmsd eleumwliCu aBHHIS CBTeTHMBS.
Bz aflourmer sevmsel, @epliumaisst  (Pumps) wBpid el B Siews
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[APPQ) Lu]

STUDY CENTRE
CHENNAI

S FWaBmBS OBTawiBetongl. @Fewi(h (WPSHBHWIOTET 2 HHalenF SIenLOLIL|H6T 2 6IT6T6T.
Sl FHyeu 2 hHFHlelend Lol WBPID HL 2 HFH alend DIENLOLIL.

Bwsg OuTmeTseilear euamdH6lr

BwsGOuTmeT ela@lUgd  @h  CeudHuOummeT Su@b. @UeummeT  erflubBurg)
® (HUTGLD SIPSSLILLL  UTL|SHS6T6 BBemeoll LwaLbhSHSH TreHosl Lrerg Ualudyiiy
alengds@ AIMS 2 WISHSIUGEBEH. Buidbd ummentersl eflOurme (Fuel) woBmib
afHeVbGH BHmeuwmer bfmamear aupriGD opbHsreani (Oxidizer) syduieumns e
BVl LG, B HewioTHCaum DIeL6VGEH! HTauTHGeum B(HESHEVTLD.

gy Buidb@ OUTIHeTH6IT

e Buidbg OummeTsefled eflOUTHEBD SEFBFeniuyd erfluyl Bib  Slewmuied
aiBTe GFJsalul’ (B, afldsiu’ (b DHS aledFujLel JTH0SL QT DIQLILIGSH  aubwTs
CouelCwBBlILGH BT, Hyal Bl Je, MABLJFET  BEBID  61HHL  DLELHABT6V
SFWemal  Hyeu  eIflOUTHeTH6T LS. DHFMe, @Bamer, emaml Jmer GUITHMFH
BHID Lenswb enblfléd Sitleod Cureipener Fev S bFlETenisel GLD.

SHewio Huids@ OUITHLSHeiT

&) 6usTLD BusH@ QUT(mH6ITH61TI60 o1l QIR 6THLD, O 5F BT emilub QSIMBTH
amausbBLILL (Beitener.  Seumenm  eflul BBuTsl  Aeweu  eflibgd  Geulil  SBBEN6
Oeualuil(pslemper. Hewio Buidb@ CuIheTH6T 6flwgh OCHT_mS WL DauBeds HBISHH
Buwieorgl. utedwflédler wBmid ured upL meLuisr sidlwienel  gHlewio  eflOILTmHeiTaei
SGLD. el Gyl LOBBILD &BenmGyL_ ® [IL|ba&H6IT O\ HF By 60l BN S
LIWGTLI(H SHSBLILIH &l edTmeot.

SenyCuromeais BusE® OUTmeTSeT (HMD GalupBleme Buis@ OILITHeiTSH6IT)

BOhsH aumd Buisg CuTmeTseled 6flOUTmHeT Slevevd SFBTewl  HILLS
Byemipld FHyeuBlewev eumussents (Liquefied gases) Bmpoo. Bmen Was GomBbHD
Cauliupleneouled meUSSBLILILIY(HIHGHWD. Beleumad Buid@ OILT(HeTEdMmen 6fluyl’ L HeoiuwImet
SmlLEeT  Chemeuuilevensv. Bamens aBTeEdF CFisd Hwd@GHd  Burgm, Gemeu
aICBTLCwnaip alewearfibgsl 6flwgd CHTL MG S a6

glenenisCamer allewenisd OCFIGHSLILIBHED

IT&OsLLTengl, alewienled OFISSUILGMSBE (PTal] e HenHaHled CFmIGHHHTH
Bmsdser (Clamps) cpeod Blewev BBISSILLQHSGSD. ote1 2 sien  (Manned)
olvevdl  opeileveor  (Unmanned) giowewisBsmeiser  ra6sl g  Guoed  LGduled
MAUSBLILLIQ(HBGD. JrhOdL 1960 o 6fTem  enflOumHenmeorgl  enfluyl LLLGGUTSEHI, SIS
GuebBpTasalwl o hHgh — almFmul 2 (HauTHGHIBH.  DelelmFwneidl  JrH6EL 196
gemLedwal  DIHBOTGICUTSEH, OHTenevd &L BUUTL (hdb HHaIulem cLpeod B(HEHHH6N
bEBUILL (B, TTH0sL CeOBHTEE HHTHBSI.

@6lOCeuT(hH allenaIsGD FLoWTe 6IHTaleneT 2 6WI[H 616 Bl L 601651  CLPGIIBTOUS]
Buwss alglullerg, JTHOsL1ellHHSH T SHeT SP6EHTHS  CeueMGuBBLILIGLLEUTS),
gnéOs Lrergd Gwed GCHTHd HITHBH. SHweISCHTOT  aledB @ GBI L
AL LUUTensulled HemevBhBissd, DiF Fflwmer GCousdhdHlev, Fflwmen gHenguled, GnILLI L
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© WIHHMBE [THESL T o WSl CeuewiBd. yaluler GCuBurliing SimHEeL,
D5 mBW 105 HD HwgGeusld [rHEOB (HHEG DleMbSILLLTED, STBBIET 2 Fruley
SHTJeIoTd JrHOHL 1960 HUILTgSHEH60MID.

Gueuid, BHd FHFene HOFCsHMSH RET @ JTHOS emL 1L B> OCHTewI(H
IBUBHD BuievTg). Qi ERT LIGO&BL L TT&0BL (BH6IT LWSTLIB &HSLILIBH S 6513601
QUATIDERIL VHSHT  SILTSHFH Tl  SpliGHenw! oapmals  OFeen, OFHTLSHEHEHH 60
gneE0s.. QFmGHHHTE Gy BhTéHd CFaSHFHIULG. LIBG, auPbLSHH w6 eLp6eLD
FTUITHE OFISHSLILBHMBSHI.

OpIHu alewiouefs L miseir:

GHHHTOMLHS oo awihHellCeoBui, @bHum Her allewiOeual uley &MibHH
CFweoLThHMeNSH OHTLRSWG. EbhHw alanbeuslsd OGHTHOBHIL LD OBBID  DIH6T
UwSTUT(BSmendh OHTLESWF. @bHul  alawiOealeld OHTHOBHILUD 1OBBID  DIH6ST
LweTLUT(h&EmeT BT el CHmeausEhiHEGl LWaLGSHHIMUSBHTS 1969 oib SuemiG Sbalul
alewiGeuell  oLUie] Hpeueld OHTLBESIULLG. O0HTenevd OCHTLIY LBDBID CFHTen6v
® o] OFHTLJuUTer OFwmemdd GCameTdenenuyd alerGeueilll  LWeRISIMONIL]  LOBBID
LT (g S LBSm6MUD 2 (hauTsGHadHed @hHWT DHed  Heauaid 6CFISHS)
AUHIBSH. BHHWT OB (PHeO OCFLBeNBHCHTeNTeT QUL LTeweu 1975 &b e
allewiemnied OFIHHUWIG).

ghywimesr 1

FhoHyeneill uUBBw Suieasmen CBosTeTausBaTd Bl BTh 2008 b SLewi(h
SIHCLTUT  1oTHD 22840 HI6T FhaHgwner 1 (Hleve eUTHID) 6B allewIHeVSHMmS,
SHFHT  rpHleod, NfamflGsm Lralled o 6o FHad HauTer alewiOelerl  emLOUIGHEHE0(HHS
PSLV grasl  (gimmer  QFuBenss@smel  GFalhdl  eUTEHID)  (peOld  6leuTemniled
CFHHWIH. Geualewideoloneaigdl 20088LD SLewih  HeubuJ 8&Suld  HTeT  Fhale e
SBBIaIL L OIUTmSHUT0 Hened BBISIIULLFH. @& FhHTenedmbs 100 &5 CgTensvaisd
® 6iteNl SFHBBILILTEHHUTID &M eubHl, FhHAHTN6T JFFTWEID, SO BBID Ll SienLoliL]
Oam_jure  eloymismead  Coafldss. BHFHLoTEG, BbsHu  alaibeeris
FHLEIBEHHG 205D DeMHHCHTH, FhHIHgenar SITUISBEG 2 flul CHTHOEIL LIHMSHSF
GUWIDTS 2 (Haumdsald o galwgl. FhHTwmear 1 SlLwreg 312 BIL&6T Ggwedul (B,
peulsasiu’ L @QeodGaeled 95 FHalddmd (WHFH Hemeouled 2009 b SLewi(h
SLBEOL 1oTg 28 Sub [Be, oluled o eten SLGUUTL(H SiedBUiLel QHbHSH OFHTL JenL
BbsH. WPEHW  CHTHemEeT HapaouBs Hemeouled @S LTS, (P16 dhEHd
OamemTheurUILIL L Gl.

Fhaywimeir-1ei1 CrTHSMmISEIT:

FhHyened B SHUILSBHTET FTHHUID FnDIBHeN6TdH BHEWILSH6L.
Fh HTeNed 2 6T HellomIBen6eTs 6w 13560

ghalgeled ansedluwb - 3 GmULmS LITUISHED

ghalyenet (PLILIFIOTEOT 6UEDTLIL $HeDFH 2 (HeUTEEH60.

Giws GBuSHHer LflewnrTo euenFFlenul SLITUISHEL.
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FHSTWITE-1 6T FTSHNEIH6IT:

o gFhFHgwner-1 FULSHHT FTHMEH6T Ll6Te(HLOTHI.

* FHATA (PBHTeLHHL 2 (Haudlul Hlemevuled SHHHMS 2 MmIsH CFUISHII.

o 9CwfleaTaler aleuisemas IGUTGT-15 wBmIDd  IGUTGT-11 i &luieme
SHSOIUIBRISW B BISHeTe LILmiESmenl LHe QFuIHl.

® ghFlgeler S0 euembd UBBIW HHeUeLH6T 2 WITUGH BT GCleTemiL  BIBLOTeneVLDT6
eLpeVLD  GUIMBLILIL L 60T

o X &85 uULssmIUNGT cpevld  FhAHgeflsd  Dlevidefuid, bdHefFud  OBBID
Feddbarer SHULG Sl MBIl L gl

o gFhaHTwer-1 LmsluLdsmal cpeod 75 BTLGeMed 40 uifsHaHb@ Gumul L
LLBIS6T 61BHbSILLGH LLOoE DIeDINILIILIL L 6o,

o mlovaled eIhHHLILLL  GBHHeT OBBID LeTeNhiIGmend BTl Ll misbelel(hba
ghoigener GuBurliy Gsmend OHTENIL S 6160 &6 ML L Sl

o ghFHywmer -1 Yoluler (P IgISMSUID (PHT  (LPHeoTH UHey OFUig
SN WIG].

o gFhagwer-1 Hevalle LTI WOIHTHEHEHESG 2 MBalLLOTSl LWLGLD alenduiled
STEILLL SHInlgUl (SHMBHMETH H6WILBlHHSHI.

LomIG6ITTesT (OFeleuTul 6UTSHEILD):

FhHwrer -1 Geuppllayonsd  ealauieniled  CFISHULLLmHSH OBTLIbHSH, bl
alewiCeuel oLuie] @Hpeueid OgFeleuTuis GCosmewensd &FMM  HEAUSBHTE 6T  E6L6VT
AleiHeVD Q6iTenB DIILILG SLLOL . 2013 b el HEUDUT LOTHD 5 DD BT
PSLV gnésl o selujer, oubdy wibeod  wfanflGsriLr, elewiteuei Ui
mWSHH(HHH Belalenidedemd aleauieniled OCFasHHug. DHGal, LI CameisendE
allewiseold SE@ILLD  SbFwrelsr (e alamceefsHl b (First Interplanetary
Mission) &u@lb. WRIGETULITET alemidesHmd, alemrenied OFeISHHUISHET clpeold CFslaumu]
Cxmend@ alewided @D BTSIETaISH  alaiiGeual  ouuie] HnleUeid 616
Qu(HemW BhHul alewiCeuet SiUie] BHinleued CUBBEI.

LOBIGGTWITET  eIl6WIBELLDTEIE, &HIOMT @ TS  LYolulem eul L LLTenguled  LIUI6GmILD
CauisLier, OFHT_IFHwLTs SiHeT Hemev o WTHFSLIUL{H GFeusuruie SFBmieUl LLILTeNSHHE
BBISHSLILULL FI. OBIGS6TWTET alewideoloneidl 2014 oub ouewih OFULLbUT 24 b [HTel
CFeieuTuish Gamefle aBpleul LUILTmMSUIED Hlenew BHIBISHSILIL L SI.

LOBIGGTWITET  allewideuloneidl, OFaleuTuiSCsmeller  SFBmeul L1 Ut ulled,  cLpeiTy)
BB EHHG Gueorsll LweldHg, HULO LUy, Hear UalenwGoBesTasih aIHBBS.
SbHw  alemiealel opuie) Hneuetorer ISRO Qs ibuy 2016 eueny SLbd ESyewi(h
LM (HHe1MeD, omIBETWTEN(HHSH CUBLILLL SHBaucosemen Geleiuill (HeiTeng).

LOBIGGTWLITET FH L St Crrosmiseln
o I3 Gameisend@ alawidb @D alauibeaels HLHIBGHSH CoHemeuwimen
CBHTIEBI LISHMS ©_(HoUTEHEGH6V.

o Ggeueumuier GumuylienL SLITUISH6L.
o Ggeueumuier euefl LWL 6VGHH6L 2 6iTeN LIGHICUT([HETHEeT DINSH6L.
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o aFljsmedHev OGFeieuruids Gxmelled o ulflemiseT UTDMSBEHTH  FTHHUWID
FBIBMETUD, &LbHH HTevmibeiled o ulflemser GSHbEHOeUT 6Tlg LB
SHBAUVBMETUID DIBIHSHI ClETelTeren.

Fhaywimer - 2

FhHTWTe 1-:5 OOHTLIbHSH FhHwWrer -2 6aim STy FHLHmsd SbHul
alewiCeuel ouley mHinpeuetd 2019 b Sewih £2°M60 228D BT6T GFWLOLIGHHHUIS).

ISRO alenphenswl  alemiGealeld S LBisemen ol FHATWTE-2 DHD  FHbdevmet
FLd b Bz apmiéson (Orbiter), seguipms (Lander), wBmid o svel
(Rover) euduwi cwpaienpuild @HBIGH OBTRIL &I SHH L IDTeng, Hevaler OlFHeEdemul
SUIe  QFuleumd  CHTHEInEdS  OFBmewiLgl.  ghamefsd, @U@  OLHDUT6OT6T
Grrmiseiled HlipsoLgHB%H SmeTlILI(BLD.

appibseold (Orbiter)

Bz DHevalmend &mB  eudhamiguigl. GaID, SIBTLS  LOTHEVSHSHE0  MLIGOTE
ST SHe0 2 _6iten BHFH W SppBlensv alenteuel suemevwssHIL aib (Indian Deep
Space Network - IDSN), eiléyw eemiuGy sSoBUIBHRALL@ID $HHeued LIFTHBHBLD
QFuIWD HBET LML HHSI.

senyuipmisd (Lander)

@bHw  alewCeleild HLGHear Hhwsd Dr. ealsgd gmmurul  Sieujserter
BeveralTd @FHB@ sy 66l WUl (HeTengl.

2 eval (Rover)

B onle eeil GQuTmeTUBD LiFdbwner (FeOP(HHEF 6CFTe0) elaTenld  GLILIT
Ommewi_, om Fohsymsmen o eLw  GyrBumeunsend (Robotic Vehicle) sy@ib.
FhAHTWTE- 2 2019 b SLewih pHeol. 20 LD HIeT Blevalem Il L LITenGHdHEH6
BIOWHSSH. HLHHar @mig Heweoulsd, 2019 b Siewiy OFILDUT 7 S [H6T,
Bevaler  Gumuriiedmbg &iwry 2.1 &b OsTenevallellHhHCUTH, Lluled o siten
SLGUUTLG  SempuLeiTel  OFHTLJmu  SbsHdHl.  DGUUI@ID,  SBBISS6E00T6IS
CoupPsrons OFHTLJHEH Heit Lenienuw! GoBelsTemni® euhBMBSH.

BT (NASA National Aeronautics and Space Administration):

BTFT  eleilp  SICWflEHTaler auTadmIL 6l HFSFle0 o 6o LSLOUBB  alewiOaler
SUIQ| Hpeueld S@Gw. g 19580 pewih SCLTUT (1pHe0 BT6T OSHTL MISLILILL ).
SHHIGH 10 mLWmISET cpeOld BFH  Heiewldemen  GoBOsTeni(h  auBHHBEHI.  LeOGeuD)
BTHHET L LTS Bwenibhgl, eleuiGeusl ouuiel ulisemenr GuBOsTEHIH — 6U(HLD
uaieml(h allewiCeue HleweowSHSH MG BTFT HTeY DeSHH aUBHSBH. BTEFT, CFeleuTuis
Cxmendd 2o cvalmw SiaiilujeTengiler, alwmpesr Gsmefler  eu6ITLOEIIL 608 SHUILD
SITUIHSI6T6NG. Feoll OBMID LHeT CaTeTdemenuid SLITUIHSHICTETS.

Cwiaf, Omdel, IGUTGT CuTeiBy BLG HILES6T cWpeod BHTFTaNEIGe6TUI60
LwWeSGHD  OFHTPHOEIL LUSHH DIFS SD@ileud CuBBH. Gflw GBHLUSHEL o siTen
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SmaiHHd CameiaseEprdb@Gb, BTEFT Crmumlind aleuisemsmen SEILILTIUeTeNSl. [BHTFT
S@iw  QFUBMBHCHTEIHENT  clpeOld  HMLSHGH  Yblenwil Uil JTeNLOmTest
SHBAULHENMTeD,  Louflest  eumellensy  Siewlienull  UfhgiOsTeTen  (WghsHdl.  HTeFTalesr
OHTHOHI LMIS6T Ldd o ool (pHe WhHHH CFTHemeidsel 6len]  DIeBIL
aumpaled LWETUBHLD Lew QUT(HeTHmeT 2 (HouTdhd 2 FHailu|eiere.

SILGUNGeoT alleviiCeuells H L miseir:

SIBuUTGsum  allewiCeuelly; &L msBem  BTaTaledr Wsl UYSPOUBB S L BIGH6NT
SGWD. BeumBler cpeold, GWFHE alewiOeual aifiTHeT Hevalsd SHmFUIBEIS . @
QL BOwTHHIOTS 17  FHLBsmend OFmewigl. Deummien  SIGUTGeT-8  oBMID
SIBuUTGsum-11 SFwemen  GBIILS HGhHISwal Gb.  SICUTGsuT-8  FHI L B
(PSHEN(LPSH6V60  LDNSHTHMET HleveydhE DI FLIOTGD. &0, alleniseoh [Hleveneusd
aoplw e ewiGo Yolenwl aubHenLbHd . IGUTGeoT-11  FHLIoTeidl  (PSH6T(LPSHed60
elGHemer Hoevaled Hengulmms CFulsh HLb S, CuUTGeT-11  allewIEHeVLDTIS),
1969 Sulb eI 22°6m60 20 SLID HT6T Hlevaled SHOFUIBRISWIE. DIFH6L LWenSHEH HeL
SLDEOL IR (IpSH6T (1p&H6eVled Hlevailet GoBurliled &Hmeoly MaUsHSHT.

Practice Questions

1. The distance of Andromeda, our nearest galaxy is approximately light
years?
a.2.5 million  b.2.6 million  c.2.4 million d. 2.2 million
BLHG DIHBTemwuled o eiten  SewneGImbL T  alewiCeueills  SHlyefler  OHTemeLEY
o6l o160l (HaH6N?

a. 2.5 10600lwietr  b. 2.6 WWevelwiesr  c. 2.4 Wevedwissr  d. 2.2 106066t

2. A group of stars forms an imaginary outline or meaningful pattern on the
space. It is known as
a. Constellation b. Galaxy

c. Andromeda d. None of the above

@ dev alewibeidel GH(HHHeNTH Benewihd @(h Dewwlilener alamoeeaiuled
IBLBHHIB GBI, Dlewal 6IaleUTH SIMPSHSLILIGSBSHI?

a. bl FSHHTH Fnl L BIG6I b. eflewiSeisel

C. Slewtg@ymsLT d. argle|edemev

3. Match the following

Column A (Planet) Column B (length of a day)
A. Mercury 1. 243 days
B. Venus 2. 58.65 days
C. Earth 3. 24.62 hours
D. Mars 4.23.93 hours
A B C D
a. 1 2 4 3
b. 2 1 4 3
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C. 1 2 3 4
d. 4 3 2 1

CUT(HSHHIS.

Gapmeliaei @b Brefler Slee]

A. ymei 1. 243 BresHe6N

B. Geueiter 2. 58.65 [BT6ITHET

C. o 3. 24.62 wewd

D. Qgeieumul 4. 23.93 ewof
A B C D

a. 1 2 4 3

b. 2 1 4 3

C. 1 2 3 4

d 4 3 2 1

. Which of the following can be seen in between the orbits of Mars and Jupiter?

a. Comets b. Asteroids c. Meteor d. Meteorites

L6376 (Th G 6UT6UMB MIGNT eTeM6 OFeuieumu il SBBILLTENSHEHGLD eluITLp60T 63T
SBBIIUTSHHGD Renl G &msl aumHaledimen ?

a. aUTed GNewTLSGETHE b. FmiBasmeitein

C. oNewIBBHE d. elewaiibsBaser

. All stars appear to us as moving from east to west where as there is one star
which appear to us stationary in its position. It is known as

a. Pole star b. Asteroid c. Galaxy d. None of the above
SmasHD  alewlbensepd HHBelmba Cuomsrs maJaugs Gured GxHmeaisemeid
@81 @ alewiben U (BLD HBITD6L 2 6TenHIGUTeL OHMUD. SIFHI 6Tevte0r?

a. Simeu elewriesr b. HmIBasmeiiama

C. oNewLSeiIas6lT d. GuBsemi_  eIgia|ls0em60
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