Antavtnoelc MNvyvaaoiov 21°° MaveAArviouv Alaywviopov Aotpovouiag — Alaotnuikng 2016

1. AoTpiKn pépa ovopdloupe:

(a) Tov xpodvo amd tnv avatoAn peExPL Tn d0on evog aotepa
(B) Tov xpovo TeploTPOPNG EVOG aoTEPQ

(y) Tov xpovo neplotpodng TnNG NN (YyOpw amo tov dfovd tng)
(6) Tov xpodvo nepidpopag TG N'ng (YOpw amod tov 'HALo)

(€) kKavéva ek TWV AVWTEPW

2. 'Evag aotépag avatéllel oe évav tomo tnv 1" lavouapiov otic 18:00. Tnv 1" ®ePpouvapiou tou idlou
€T0oUG, 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 purnkog Tou Bopelou MoAov eivat:

4. Eioal évag aotpovautng mou gxel npooedadlotei otov Apn. ‘Eva Bpddu anodaocilelg va Bpelg noéca
oupavia owpara (r.x. mAavAiTteg, 6opudoOpoL) Tov NAIAKOU pag cuothipatog mapouatdlouvv ddoels.
Kal Bpiokelg oT1 eival:

(@) 6

B 4

(v)3

©®)2

()5

5. Towa nuépa Tou €TOUC €XEL TN PEYAAUTEPN VUXTA YIA VAV KATOLKO TOU IONPEPLVOU;
(a) n 21" AekepPpiou
(B) n 21" lovviou
(y) n 23" ZenttepPpiov
(6) n 21" Maptiouv
(€) kapia 1blaitepn nuEpPa

6. Na arnavtioete av eival Zwotd | Aabog.

6.1. OL paopaTtikoi TOTOL aoTEPWVY KATA oelpd Bepuokpaaiag eival: A, B, F, G, K, M, O (AdBog)
6.2.To tuo didonpo didotnua eAaxlotng NnAlakng dpaotnEldTNTag €ival To eAdyloto Tou Maunder,
mou Sipkeoe anod 1o 1745 — 1820. (Ad&Bog)
6.3. O Eyyutartog touv Kevtavpou Bpioketal oe andotaon 1,3 pc aroé tov ‘HAlo. Av ateiloupe €va
onua, Ba AdBoupe andvtnon petd anod 16 xpovia. (Adabog dioTL:
To ofua Kivoupevo pe TNV TaxLTNTA ToL PwTog, adoL Ba nael Ba yupiocel, 6a diavdoel andoTacn
2,6 pc.
d 2,6-3x10"“m

Apa: t=—=

o =2,6x10°s5=8,23yr
c  3x10°m/s Y

7. To okadio ftav &va €idog nAlakol poAoyloL yia va Bpioketal N wpa pecovpdvnons tou HAlou kat
edevPEBNKE aTod TOV:
(@) Apxndn
(B) EpaTtoaBbevn
(y) Imrapxo
(6) ApioTapyxo tov Zdpuio
)

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

9. O Kpovog gxel Bpebei OT1 dlabeTeL aplBPd SopuPOPwWY TOUAAXIOTOV:
100

10. ‘Eva dlaotnuoétmAolo yia va KaAuyel Tny anootacn Twv 39 acTpoVOUIKWY PovAadwyv mou xwpeiCel tn 'n
arnd tov lMAovtwva, pe taxvtnta 30 xhduetpa to OSeutepOAeTTOo Ot e€ubeia Topeia, xpelaletal
Xpovo:

(@) 10 €tn
(B) 8 €tn

(v) 7,3 €t
(6) 6,2 €Tn
(€) 5,5 ¢tn

11. O yaAa€iag tnc Avdpopedag (M31)

() améxel amnd 1o diko pag 3.000.000 £€1n dwtdG

(B) MAnowadel To 61k6 pag pe peydAn taxvtnTta

(y) €xel péyebog ioo pe to pIed tou SikoL pag Malagia
(6) dev avnkel otnv TorikA opdada MNaAa&iwv

(€) dev eival omelpoeldng yaiasiag

12. Tn S1a0TOAN TOL ZVUTIAVTOG KAl TNV ATIOPAKPUVAN Twv YaAaflwyv pe TaxutnTta mou avéaveral 60o
peyaAwvel n ardéotacr Toug anod To SIKO pag mapatipnoe mpwtn ¢opd:
(a) o 'EvtivyKktov
(B) o XapmA
(y) 0 X60A
(6) o ®paouxddep
(€) o Aivatawv

13. O nA\lakég KNAideg avéavovtal Kal pelwvovTal epLodika KAbe
(@) 11 xpovia mepimouv

(B) 300 pepeg mepinou

(y) 8 xpovia mepimnou

(6) 25 xpovia mepimnouv

() 5,5 xpovia repimouv

14. Z1ov napakdatw rivaka divetal N andotacn 4 ovpaviwv cwudtwy anod 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 (AoTpPOVOUIKEG | (MApPOEK) (Aemttd dwToQ) (€N PwTOC)
pHovAdEQ)

Na aravtroete av eival Zwotd | Aabog.

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

(y) To ouvpdvio cwpa I givat o MAoLTWVAG

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

Atavrnon: (a)-Adbog, (B)-ZwoTd, (y)-Adbog, (8)-Adbog

15. To Cassini eival éva dlaotnuikd okAdog, TO OToio eepeuvd yia apKeTd Xpovia tov mAavhtn Kpovo
Kal ta ¢eyyapla tou. Ta ¢peyydpla tov Kpdvou, Tou eival yeyalitepa ae peyebog amod tnv ZeAnvn
eivat:

(a) poévo o MNavupndng
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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 6edopéva mou oTeAvel ouvexwg To Cassini pog tnv 'n (anod téte mov e€epeuvvd tov Kpodvo, tov
nAavAtn mov anéxel arnod tov ‘HAlo 9,6 AU) dBdavouv otn I'n petd amnd xpovikd didotnua:
(a) epinou 60 Aemttd

(B) mepimouv 120 Aenta

(y) ano nepinou 71 €wg mepimov 88 Aemtd

(

(

6) mepinou 180 Aemtd
€) HEPIKA XpovIa

~

17. Ze €va TOMO KATola nuépa Kat otav o ‘HAlog peooupavei, To PAKOG TNG OKIAG evog dEvOpou eival
HIKpOTEPO armd omoladAmoTe AAAN NuéEpa Tou XPOvou. H nuepopnvia tnG CLYKEKPIYEVNG NUEPAG
eivau
(@) 21 MapTiou
(B) 21 louviou
(y) 22 ZemtepPpiov
(6) 22 AekeuPBpiov
(€) 21 lavouapiou

18. Ze €vav ToOmo KArmola aTiyun, TO PNKOG TNG OKIAG Tou §€vopou eival ioo pe to LPog Tov. To DYPog Tou
‘HAlou Kat n CeviBia andotacon tou ‘HAlov ekeivn TNV CTLyuN €ival avtioTolxa:
() u=45°, z=45°
(B) u=45°, z=90°
(y) u=30°, z=60°
(6) u=30°, z=90°
(e) u=60°, z=90°

19. Mapatnpnon pepiknc ExkAeipng tov ‘HAou pe to STELLARIUM (http://www.stellarium.org/el/)
Katefdote otov umoloyioty oag Tto mpodypaupa STELLARIUM. Zto mapdBupo «tomobeocia»
(apiotepd otnv 0806vn), va eloaydyeTe TIC CUVTETAYUEVEG TNG ABrivag 37° 58" Bopelo yewypadlkd
TAQTOG Kal 23° 43" yewypadlKd PAKOG. ZTO TIApABupo Tou «XPOVOoUu» va €lCAYAYETE TNV NUEPOPNVia
20 Maptiov 2015. Me tn PonBeila tou STELLARIUM, mapatnprote tnv OAIKA (MEPIKN yla TO
YeEwypadIko MAATOC TNG ABrvag) ékAewpn tou ‘HAlou to mpwi NG idlag pepag (YTodd.: pe tnv Porbela
ToL ¢piATpou Coup - KEVTPAPIOUA KTA OTNV KATW PTIApAq).

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 EKAelPng ivat:

19.3. Oewpniote d0o tapatnpEnTeC otnv ZeAnvn. O nmpwTtog Ppioketal otnv BAhacoa TN Hpepiag kat
o 6evTtepoG otnv Bahaooa tnc Mooxag. Katd tnv didpkela Tou ¢patvopgvou tng EKAepng otn 'n
auvtoi 8a mapatnprioouv:

(a) o mpwTog €kAelpn 'HALoL Kal 0 SeLTEPOG EKAEIPN ZEAAVNG
(B) o mpwToG €KAePn ZeAvNg Kat o de0TePOg EKAelpn 'HAlov

(y) kat ot 6Vo Ba mapatnperioouvv EKAelpn ZeAnvng

(6) kat ot Vo Ba mapatnperioouv ekAelpn HAiou

(€) kavéva amnod ta napandavw
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20.

21.

22.

23.

24,

25.

26.

27.

28.

Mavw oe pia opllovTIa TETPA TNG OEANVIAKNG eTIDAVELAG €XOLV EEXAoTel Ao TOLG AoTPOVAUTEG £va
ol6epevio Kal éva TAaoTikO doxeio tng idlag pdacag. MNMolo and ta dvo Soxeia Sexetal peyaAlTeEPN
BapuTtiki dvvapn arod tn ZeAnvn;

(a) To odepévio boxeio, O10TL eival BapuTtepo

(B) To o1bepevio doxeio, O1O0TL 0 TidNPOC £xel PeEYaAUTEPN TIUKVOTNTA

(y) To mAaotikd Sdoxeio, d16TI eival ehappdTEPO

(6) To mAaoTikS Soxeio SIOTL Exel HIKPOTEPN TTUKVOTNTA

(e) Kat ta dvo doxeia dexovtal Tnv idla dvvapn

‘Otav évag e€alpetikd Aaumpog OSIATTWY aoTEPAG, OTIAEL O HIKPOTEPA KOUUATIA HEPIKEG POPES
Agyetal:

(a) BoAida

(B) MrtaAa pwToC

(y) Metewpitng

(6) Kawvogavng aotépag

(€) Timote and ta mapanavw.

Ol petewpiteg 1oV €X0ULV PEYAAO TTIOCOOTO OLGriPoL AEyovTal:
) 216NpoRpaxol

Bpdyxol

216npiteg

Metpiteg

Xovbdpiteg

(a
B)
(v)
(®)
(e)
To Tunua tng emdpdvelag TnG ZeArvng, o PropoLpe va rtapatnproovpe and tn I'n, eivat:
(@) To pod, akpiBwe

(B) Aiyo peyahitepo armod To piod

(y) Aiyo pikpOTEPO QMO TO YIGO

(6) OAOKANpPO

(€) Timote amod ta mapandvw

H ektd€evon Twv nmupavAwv Baociletal otnv apxn:

() NtomAep — D1Ilw

(B) Tng woduvapiag

(y) Apaong - avtidpaong

(8) Alatripnong tng oppng

(€) ABeBatdTnTag

To pwTo dlacTnuiko Aewdopeio TTou eKTOEELONKE NTAV TO:
(a) Atlantis

(B) Discovery

(y) Endeavour

(6) Challenger

(€) Columbia

‘Evag aotépag mov mapartnpeital ye tTnAeokoto, avateAAel ot 5h 35min kat dvel otic 13h 45min.
O aotépag autdg dlavoel TO NUEPN IO TOED TOL GE XPOVO:

(a) 10h 48min

(B) 13h 50min

(y) 5h 32min

(6) 8h 10min ( Amdavtnon: (13h 45min) — (5h 35min) = 8h 10min )
(€) 6h 40min

‘Evag texvntog dopudopog eudaviletal oto idlo mepinouv onpeio 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 avaTtéAel, og Tiola BEan mpemel va eival n ZeAnvn yla va Bpioketal oe avtibeon;
) va pecoupavei

B) va avatéAiel

y) va doel

0) va eival otn pAaon tng veéacg oeAnvng

(€) TimoTa ano ta napandvw

(@
(
(
(
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29. O Aoyo¢ Twv peydAwv nuagovwy a, kal a, o mAavnTtwyv eivat 4. Tote, o AdyoG Twv XPOvwv
repidpopdc Toug yopw anod tov ‘HAlo eivat:
(@)
(B) 8 (Am6 3° vopo Kepler mpokutTet: (a,/ay)3= (T{/T,)2 < (T/T,) = (a,/a,)¥?= (4)*2 = 8)
(v)
©®)
(e) 16
30. Ztnv eruddvela ™G ZeAqvng, To PapuTikd TnG medio eival €€ (6) popéc aobeveotepo amd To
avTioTolxo atnv emiddvela TG 'ng. Av €évag actpovaltng pe TN oToAn tov otn I'n €xel Bapog 1320
N, 16Te TO BApPOG TOL OoTN ZeArvn Ba eivat:
() 120N
(B) 160 N
(yy 180N
(6) 220 N (©a CuyiCel (1320/6) = 220 N)
() 260 N

31. O unepyiyavtag actépag MmnieteAykeC €xel aktiva 530 popec peyaAlTepn anod tnv aktiva tou ‘HAlou.
O HAog éxel axtiva 4,65 x 10° A.U. (QOTPOVOMIKEG HOVASEQ) Tepimouv. Av 0 MMETEAYKET
Bewpriooupe OTI ToTtoBeTEITAL OTN B€0N TOL 'HALOUL, TTIOIA OLPAVIA cWHATA Ba KAAUTITE;

(a) Tov Eppn kat tTnv Adpoditn

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

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

(6) Tov Eppn, Tnv Adpoditn, Tn I'n, Tov Apn Kal HEPOG TWV ACTEPOEIOWV

(e) Tov Epun, Tnv Adpoditn, Tn I'n, TOV Apn, HEPOC TWV ACTEPOEIOWV Kal Tov Aia
Andvtnon: H aktiva tou MneteAykel Ba ivat: 530 x 4,65x10° A.U. = 2,46 A.U

4
8

10
12

32. O 'HAlog, KIvoupevog oe oxedov KUKALIKN Tpoxld yupw ard To kEvTpo tou MNaAatia pag, diaypddel pia
AR PN TiepLPopd o €va KOOUIKO €T0G. 1000 gival To pPAKoG autrg TNG TPoxAg oe €1n dwtog (ly.),
av n aktiva NG 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 taxutnta amopdkpuvong evog yaha&ia amd tov yAwvo mapatnenth, €ivat 30.000 km/s. Av
BewpnBei n otabepd tov Hubble ion pe 70 km/s/Mpc, TOTE QUTOG TPETEL va arexel anod T 'n
mepinou:

() 228 Mpc

(B) 288 Mpc

(y) 368 Mpc

(6) 428 Mpc

(€) 488 Mpc

Arndvtnon: Ao to vopo tov Hubble, v=H.d, 6mou v= tax0tnta anoydkpuvong, d= andotacn Kal H=

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