Antavtnoeic Nuyvaaoiov 21°° MaveAirviouv Alaywviopob Aotpovouiag — Alaotnuikng 2016

1. AotpiKn pépa ovoudloupe:

(a) Tov xpdvo amd tnv avaTtoAr peEXPL Tn d0on evog aotepa
(B) Tov xpdvo meploTPOPNG EVOG aoTEPQ

(y) Tov xpovo meplotpodrig TnNG NG (YOpw amod tov dfovad tng)
(6) Tov xpodvo nepidpopdg TG 'ng (Yopw amod tov ‘HALo)

(€) kavéva ek TWV AVWTEPW

2. 'Evag aotépag avatéllel oe évav tomo tnv 1" lavovapiov otic 18:00. Tnv 1" ®ePpouvapiou tou idlou
€T0UC, Ba avarteilel oTtov idlo TOTO TEPITIOL OTIC:
(a) 18:01

(B) 18:03

(y) 19:00

(6) 16:00

(e) 17:00

3. To yewypadiko prnkog tou Bopelou MoAov eivat:

) 0°

) 90°

) 89° 59" 59”

) 89°

€) ev pmnopei va oploTei
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4. Eioal évag aotpovautng mou gxel npooedadiotei otov Apn. ‘Eva Bpddu anodaocilelg va Bpelg noéca
oupdavia ocwpata (rm.x. mAaviTteg, dopudoOpoL) Tou NAIAKOU PAG CUCTHHATOG TIAPOUCIAlouV PATELG.
Kal Bpiokelg oT1 eival:

(@) 6

B 4

(v) 3

©®)2

() 5

5. TlMowa nuépa Tou €TOUG EXEL TN HEYAAUTEPN VUXTA YIA €VAV KATOIKO TOU IONUEPIVOD);
(a) n 21" AekepBpiou
(B) n 21" louviou
(y) n 23" ZemttepPpiov
(6) n 21" Maptiouv
(€) kapia 1blaitepn nuEpPa

6. Na amavtnioete av eivat Zwoto r Adbog.

6.1. O1 paopaTtikoi TUTIOL aoTEPWVY KATA oelpd Bepuokpaaiag eival: A, B, F, G, K, M, O (AdBog)
6.2.To o didonpo diaotnua e dxlotng nAlakng dpaotnpEldTnTag €ival To eAdyloto Tou Maunder,
mov dinpkeoe amod 1o 1745 — 1820. (Aabog)
6.3. O Eyyutarog tou Kevtavupou Bpioketal oe andotaon 1,3 pc arod tov ‘HAlo. Av oteiloupe €va
onua, Ba AdBoupe andvtnon petd anod 16 xpovia. (Adabog diloTL:
To ofua Kivoupevo pe TNV TaxuTNTa Touv PwTog, adoL Ba nael Ba yupioel, 6a diavdoel andoTaon
2,6 pc.
16
noa: t=3=283X10°M_, ¢ 10558 23yr
C 3x10°m/s

7. To okadio ntav éva €idog NAlakol poAoyloL yia va Bpioketal N wpa pecovpdvnons tou HAiou kat
epevpeBNKe amod Tov:
(@) Apxiundn

B) EpatooBevn

y) Imrapyo

0) ApioTapyo Tov Zdaulo

€) MNtoAepaio
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8. O 'HAlog avatélAel oe pla tomobecsia otig 8 kat dvel oTIC 5 To amodyevpa. Apa Tepvdel anod TO
peanuBPvd Tou TOTIOL OTIG
(a) 10:30 mepinou
(B) 11:30 mepinov
(y) 12:30 mepimou
(6) 13:30 mepimnov
(€) 14:30 nepinou

9. O Kpobvog €xel Bpebei oT1 dlabeTel aplBud dopudpOPwWV TOUAAXIOTOV:
100

90

80

60

70

Lo==a

€

—~ o~ o~~~ o~

10. 'Eva SiaotnuétmAolo yia va KaAvupel Tnv anootaon Twv 39 aoTPoVouIKWY povAadwy mou xwpeilel Tn '
artd tov MAovTtwva, pe taxvutnta 30 xAdpetpa To OeuTepOAETTO Ot eubeia Topeia, xpelaletal
Xpovo:

(a) 10 €n
(B) 8 etn

(v) 7,3 €tn

(6) 6,2 €Tn

(€) 5,5 €tn

11. O yaAagiag tng Avopopedag (M31)
(a) améxel amnod to 61ko pag 3.000.000 £€tn dwTOG
(B) mMAnowalel To 61k pag pe peydin taxotnta
() €xel péyebog ico pe To piod tou dikoL pag MNaiagia
(8) 6ev avnkel atnv Torukr opdda NaAadiwv
(€) dev eival onelpoeldng yaiagiag
12. Tn 81a0TOA TOU ZVUTAVTOG Kal TNV AMOPAKPEUVON TwV YaAA&wv Pe TaxuTnTa mou avdvetal 660
MEYAAWVEL N AOCTACK TOLG Ao TO SIKO PaAG TapATAPENoE MPWTN Popd:
(a) o 'EvTivykTOV
(B) o XaumA
(y) 0 X60A
(6) o ®paouxddep
(€) o Ailvotawv
13. O1 nAlakEg KNAideg avgavovtal Kat Pelwvovtal TepLlodikda KAbe
(a) 11 xpovia nepirou
(B) 300 pepeg mepimou
(y) 8 xpovia nepinouv
(6) 25 xpovia nepinouv
(€) 5,5 xpovia nepimouv

14. ZT1ov napakatw rivaka divetal n anootaon 4 ovpAviwyv cwUATwV aro tov ‘HAlo.

Oupdvio cwua A B r A

Anootaon ano 5,2 A.U. 1,3 pc 8,3 Im 26.000 ly

Tov 'HAlo (AoTPOVOUIKEG | (MapOEK) (Aemttd dwTOQ) (€tn PwTOC)
pHovAdEQ)

Na amnavtroete av eival Zwoto r Adadog.

(a) To oupavio cwpa mov Bpioketal o pakpld arod tov ‘HAlo eival to B
(B) To oupdvio cwua A eival o Aiag

(y) To oupdvio cwpa I gival o MAoLTWVAG

(6) To oupdvio cwpa A Bpioketal €€w anod tov MNaAagia pag

Atavrnon: (a)-AdBog, (B)-ZwaoTd, (y)-Adbog, (8)-Aabog

15. To Cassini eival éva dlaoctnuikd okadog, TO oToio e€epeuvd yla aApKeTA Xpovia Tov TAavhtn Kpodvo
Kal Ta deyydpla tou. Ta ¢eyydpla tov Kpdvou, Tou eival peyalitepa oe peyebog amod tnv ZeAnvn
eivau:

(@) pévo o Mavoundng
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(B) povo o Tiravag

(y) o Tpitwvag kat n P¢a

(6) n Evpwrin kat o Tpitwvag
(€) povo n KaAhiotw

16. Ta dedopéva mou oteAvel cuvexwe to Cassini pog tnv I'n (amnod 16Te oL e€epeuvvd Tov Kpdvo, Tov
mAavAtn mov arnéxet ard tov ‘HAlo 9,6 AU) dpBdavouv otn 'n petd amnd xpoviko didotnua:
(a) mepinov 60 Aemttd
(B) tepimou 120 Aentd
(y) anoé nepinou 71 €wg mepimou 88 Aemtd
(6) epimou 180 Aemta
(€) pepika xpodvia
17. Ze €va ToOMOo KArmola nuépa Kat otav o ‘HAlog peooupavei, To PAKOG TNG OKIAG evoc dEvOpou eival
HIkpOTEPO armd omoladAmoTe AAAN nuéEpa Tou XPOvou. H nuepopnvia tnG CLYKEKPIYEVNG NUEPAG
givat:
(@) 21 MapTiou
(B) 21 louviou
(y) 22 ZemtepPpiov
(6) 22 AekeuPBpiov
(€) 21 lavouapiouv
18. Ze €vav TOTIO KATIOlA OTIyMN, TO PAKOG TNG OKIAG Tou dEvOpou eival ioo pe to 0Pog Tou. To LYPOG Tou
"HAou kai n CeviBia andéotaon tov ‘HAlou ekeivn TNV aTlypn €ival avtiotolxa:
(a) v=45°, z=45°
(B) v=45°, z=90°
(y) v=30°, z=60°
(6) v=30°, z=90°
(€) v=60°, z=90°

19. Mapatnpnon pepikng EkAeidpng tou ‘HAou pe to STELLARIUM (http://www.stellarium.org/el/)
Katefdaote otov umoloywoty oag Tto mpodypaupa STELLARIUM. Zto mapdBupo «tomobeoia»
(aplotepd otnv 0806vn), va eloaydyeTe TIC CUVTETAYUEVEG TNG ABrivag 37° 58" Bopelo yewypadlkd
TAQTOG Kal 23° 43" yewypadlKO PAKOG. 2TO TTApABupo Tou «XPOVOoU» va €lCAYAYETE TNV NUEPOPNVia
20 Maptiov 2015. Me tn PonBeila tou STELLARIUM, mapatnpriote tnv OAIKA (MEPIKN YA TO
YEwyYpPadIKO TAATOC TNG ABrvag) ékAetpn tou ‘HAlou to mpwi NG idlag pepag (YTdd.: pe tnv Porbela
Tou ¢piATpou Coup - KEVTPAPIOUA KTA 0TNV KATW PTidpa).

19.1. H ékAewpn &ekiva otig (mpwtn enadn):
(0) 10:40
(B) 10:45
(y) 10:50
(6) 10:55
(e) 10:58

19.2. H didpkela tng EKAePng ivat;

19.3. @ewpnote 600 apatnpenTeG otnv Zeinvn. O mpwtog BpiokeTal otnv BAdAacca tng Hpepiag kat
o &eltepog otV Balacoa tng Mdoxag. Katd tnv didpkela Tou pavopevou tng EkKAewpng otn M'n
autoi Ba mapatnperioouv:

(a) o mpwTtog €kAetpn 'HAlovL Kal o delTEPOG EKAEPn ZeAvng

B) o mpwTog €kAelpn ZeAnvng Kat o de0TEPOCG EKAepn ‘HAlou

) KAl ol 00 Ba apaTnpEroovV EKAEIPN ZeAAVNG
) Kat ol 0o Ba rapatnprjoouv EkAewpn HAiou
€) Kavéva amnod Ta mapaATavw

(
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(
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20.

21.

22.

23.

24,

25.

26.

27.

28.

Mavw oe pia opllovTIa TETPA TNG OEANVIAKNG eTIIDAVELAG €XOLV EeXaoTel amod TOug aoTpovalTeg Eva
oldepevio Kal éva MAaoTIkO 6oxeio Tng idlag padag. Moo amd ta dvo doxeia dExeTal peyaluTtepn
Baputik duvapn arod tn ZeAnvn;

(a) To odepévio boxeio, O10TL eival BapuTtepo

(B) To obepevio doxeio, O10TIL 0 GidNPOG £xel EYAAUTEPN TIUKVOTNTA

(y) To mAaoTtikd Sdoxeio, S16T1 eival ehadpdTEPO

(6) To mAaoTikS Soxeio SIOTL EXEL HIKPOTEPN TTUKVOTNTA

(e) Kat ta dvo doxeia dexovtal Tnv idla dvvapn

‘Otav évac efalpetik@ AQuUTPOG OIATTWY AOTEPACG, OTIAEl O HIKPOTEPA KOUUATIA HEPIKEG POPES
A€yetal:

(a) BoAida

(B) MtaAa pwToC

(y) Metewpitng

(6) Kawvogavng actépag

(€) Timote and ta nmapanavw.

Ol petewpiteg oV €X0oLV PeYAAO TTIOCOOTO OIdrPoL AgyovTal:
() Z1énpodPpaxol
(B) Bpaxot

(V) Zi6npiteq

(6) Metpiteg

(€) Xovbpiteg

To TuAPa TN empdvelag TnG ZeANvNG, IOV PTTOPOUKE va Ttapatnprjcoupe amnod tn I'n, ival:
(a) To piod, akpiBwg

(B) Aiyo peyaiTtepo armod To piod

(y) Aiyo pikpoTEPO ATO TO IGO0

(6) ONOKANpO

)

€) Tinmote anod Ta MapaAndavw

H ektd&evon twv nmupavAwv Baciletal otnv apxn:
(a) NtorAep — O1ICw

(B) Tng wooduvapiag

(y) Apdong - avtidpaong

(6) Alatripnong ™G opung

(€) ABeBatdTnTag

To pwTo dlacTtnNUIKd AewdPopEeio TToL EKTOEELBNKE ATAV TO:
(a) Atlantis

(B) Discovery

(y) Endeavour

(6) Challenger

() Columbia

‘Evag aotépag mou napatnpeital pe tTnAeokorio, avatéAAel otig 5h 35min kat 6vel otig 13h 45min.
O aotépag autog Staviel TO NUEPNOLO TOEO TOL CE XPOVO:

(a) 10h 48min

(B) 13h 50min

(y) 5h 32min

(6) 8h 10min ( Amdvtnon: (13h 45min) — (5h 35min) = 8h 10min )

(€) 6h 40min

‘Evag texvntog dopudopog eudavietal oto idlo mepinouv onueio Tou ovpavol KABe 4 wpeg. MNMdoeg
Popeg eudaviCetal o’ éva pnva (30 pEPEC):

(a) 60

(B) 120

(y) 180 (24:4= 6 dopeg/day kat 6 x 30 = 180 dopeg/month)

(6) 240

(e) 280

‘Otav o 'HAlog avatéAel, og Tiola B€on mpemel va eival n ZeAnvn yla va Bpioketal oe avtibeon;
Q) va peoouvpavei

B) va avateAiel

y) va dUel

0) va eival otn ddaon tng véag oeAnvng

(€) Tirmota and tTa napanavw

Py
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29. O Aoyo¢ Twv peydAwv nuagovwy a, kal a, dvo mAavnTtwyv eivat 4. Tote, o AdyoG Twv XPOvwv
nepidpopdc Toug yopw arnd tov ‘HAlo eivat:
(@)
(B) 8 (Amo 3° vopo Kepler mpokuTTet: (a,/ay)3= (T{/T,)2 < (T/T,) = (a,/a,)¥?= (4)*2 = 8)
(v)
©)
(€) 16
30. Ztnv eruddvela TG ZeAnvng, To PapuTikd TnG medio eival €€ (6) Ppopéc aobeveéotepo amd 1o
avtiotolxo otnv erudavela tng 'ng. Av €vag aoctpovaldtng pe Tn oTtoAn Tou otn I'n €xel Bapog 1320
N, 16TE TO BAPOC TOL OTN ZeAvn Ba eival:
() 120 N
(B) 160 N
(y) 180N
(6) 220 N (©a CuyiCel (1320/6) = 220 N)
(€) 260 N

31. O unepyiyavtag actépag MnieteAykel €xel akTiva 530 popég peyallTepn anod tnv aktiva tou ‘HAlou.
O 'Hhog éxet aktiva 4,65 x 10° A.U. (aoTpOvopIKEG HOVASEQ) Tepimouv. Av 0 MMEeTEAYKEL
Bewpriooupe OTI ToTtoBeTEITAL OTN B€0N TOUL 'HALOUL, TTOIA OLPAVIA CWHATA Ba KAAUTITE;

(a) Tov Eppn kat Tnv Adpoditn

(B) Tov Epun, Tnv Adpoditn kat tn 'n

(y) Tov Epun, Tnv Adpoditn, Tn 'n kat tov Apn

(

(

4
8

10
12

)
6) Tov Epun, Tnv Adpoditn, Tn I'n, Tov Apn Kal HEPOC TWV ACTEPOEIOWV
€) Tov Epun, Tnv Agppoditn, tn I'n, Tov Apn, HEPOC Twv acTepoeldwy Kat Tov Aia
Andvtnon: H aktiva tou MneteAykel Ba sivat: 530 x 4,65x10° A.U. = 2,46 A.U

32. O 'HAlog, Kivoupevog oe oxedov KUKALIKN Tpoxld yupw ard To kKEvTpo Ttou MaAatia pag, diaypddel pia
A PN TiepLdopd oe €va KOOUIKO €T0G. 1000 eival To pPAKog autrg TG TPoXAG oe £€1n dwtog (ly.),
av n aktiva tng TPoxldg Touv ‘HAou eivar 30.000 l.y.
(a) 86.800 l.y.
(B) 108.400 l.y.
(y) 148.660 L.y.
(6) 162.600 L.y.
(e) 188.400 Ly. (S=2nR =2 x 3,14 x 30.000= 188.400 l.y)

33. H taxytnta amopdkpuvong evog yaAaia amd tov ynivo mapatnenth, eivalr 30.000 km/s. Av
BewpnBei n otabepd tov Hubble ion pe 70 km/s/Mpc, TOTE QUTOG TPETEL va armexel anod T I'n
nepimnou:

(a) 228 Mpc
(B) 288 Mpc
(y) 368 Mpc
(6) 428 Mpc
(€) 488 Mpc

Andvtnon: Ano to vopo tou Hubble, v=H.d, émou v= taxitnta anopdkpuvong, d= arnoéotaon kat H=

otabepd tou Hubble, Abvovtag wg npog d= (v/H) < d=428 Mpc
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