APXH MHNYMATOX

I TAEH |

AITIOAYTHPIEZ EEETAZEIZ I" TAEZHXZ ENIAIOY
AYKEIOY

TPITH 12 IOYNIOY 2001
EEETAZOMENO MAOGHMA TENIKHX ITATAEIAZ:
OY2IKH
SYNOAO ZEAIAQN: EZI (6)

®EMA 1°

211¢ eowtnoels 1-4 va yodyete oto 1€T0dO10 oag tov apiBuo
NG €0WTNONS %ol SimAa TO YOAUUOK TOV QVTLOTOLYEL OTN
OwOoTY ATAVTNOT.

1. H mvonvixn avtidpaon
on+ U ——  HBa+ 2 Kr+3 ] n+evépyela
TOQLOTAVEL :
a. olaomaon B~
B. oOldomaon vy
Y. OUvVINnEn
0. oydon. Movadec 5

2. H vrepudddnc axntivopfoiia:
0. €lval opaTi Ue YVuvo udTL
B. Oev mpoxahel auavQmwON TOV POTOYQAPLYDV TAARDV

Y. OVUUETEYEL OTN UETATOONMN TOV OE&EVYSVOU  T1NG
atudogpatpag oe 6Cov

0. Oev mporaAel tTo pbopLonud oe OLAPOQOU CWOUATA.
Movadec 5
3. Otav axtiva povoyomuatixov @mTtoc TEQACEL ATO TOV
a€pa 0€ YVOAL, WETAPAAAETOL:

a. 1 ovYvoTNTA TNC
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B. uovov 1o uRrog vVUaToc TNG
Y. TO UN®OC ®VUOTOC ®al 1 TayvTnTa OLAO00NS TNG
0. mnovyvotnta xaL n taxvTnTta OLd000NS TNC.

Movdadec 5

4. Adpovia elvat:

0. TO TOMWTOVLO ROL TO NAEXRTQOVLO
B. 1o TopwWTOVLO ROl TO VETEAOVLO
Y. TO VETEOVLO ROl TO WLOVLO
0. TO WL6VLIO %aL TO NAEXTEOVLO.

Movdadec 5

5. Na yapaxtnoioete oto TETOAOLO OAS TILS TOOTAOELS OV
axoAovBoUv ue to yoduuo X av €ival owoTEC xal UE TO
yoauua A av eivar AavOoaougvec.

a. Zugpmva ue to mpotvmo tov Rutherford ta dtoua Ba
Emoeme va exmEUTOUVV OUVVEYEC %Al OYL YOOUUUL®RO
Paoua.

B. O Thomson mwpdteLveE TO AEYOUEVO TAAVNTLRO WOVTIENO
YLOL TO ATOUO.

Y. ZVugmwva ue to pdtuvmo tov Bohr, to nlexntpdvio oto
Atouo TOV VOPOYOVOV, EXTEUTEL aXTLVOPOAla Stav
ALVE(TOL O€ EMLTOETOUEVT TOOYLA.

z , Ve , , 4
d. To cwudtio a elvar évag tvenvag niiov (3He).
€. H axtivofoiia vy dev extpémetal amd nayvntird medio.
Movadec 5
OEMA 2°

2.1 H evépyeia ovvdeonc EBX TOV TVORVA ZA1X elval ueyahiteon

amd TV evépyELa GUVOEOTC EBw TOV VO VAL ézLP
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a. ITotog amé tovg OVO mOEATAVD  TUENVES  EivVOL
ot1afepdTEQOC;
Movadec 2
B. Noa dwxaltoloynoeTe TV ATAVINON OOC.
Movadec 5
2.2 No petagpépete CVUTANQWUEVESC OTO TETPAOLO OOC TLG
TAQAXRATW TVENVIXEC AVTLOQAOELG:
a. 3He+ N — 7O+ IH
Movaodec 4
B. 22Rn° —» 22Rn + ...
Movaodec 4
2.3 No airttohoynoete yiwati o deintng OLdBAlaong &evog
OTOLOVONTOTE OMTIXOU UECOV YLO ULOL UOVOYXQWUCATLKRY
artivoPfoiia dev elvar dvvatdv va elvalr uixpdteQog
amd ™) povada.
Movadec 5
2.4 Movoyoouatiry axtivofoiia Oradidetar oe  dvo
OLa(OEETLRA VAL®RG, ue deinteg OLdOAoONG Ny, n, OmOV
n,>n;. Na Oet§ete OtL Ay > Ay , OmWOV A; %ol A, TO
avTioToLYo W% ®XVUATOC.
Movadec 5
OEMA 3°

Areyepuéva atoua vdpoydvov amodleyelpovTal ®aolL T ATOUC
emavépyovial otn OBepuehiddn xratdotaorn. H evépyeia tng
Beuelrdddove natdotaong etvar Ej= - 13,6 eV. And ™ uehétn
TOV QOOUATIXOV YOOUUDV VITOAOYIOTNRAV TEELS OLAPOQEC
EVEQYELOV UETAEV TV OLEYEQUEVMOV RATAOTACEMY AL TNG
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Benehiddove natdotaong xaol Poédnxav (oegc ue 12,75eV
12,09 eV »au 10,2 eV.

A.1 No vmoloyloete TILC €VEQYELEC TOV OVILOTOLYOUV OTLC
OLEYEQUEVEC XATAOTAOELS TOV ATOU®MY VOQOYOVOU.

Movaodec 6

A.2 Naoa wvmoloyioete Ttovg x»faviivovc apLbuovc oOToVC
OTOLOVC AVTLOTOLYOVV OL OLEYEQUEVEC HATAOTAOELC.

Movaodecg 6

A.3 Noa oyedidoete 10O OLAYQOQAUUC TWV EVEQYELARMYV
otaluwyv, 0TO OmMOL0 Vo @AIVOVTOL Ol UETAPAOELS TV
NAEXRTQOVIWY TOV TOAYULATOTOLOUVTAL.

Movaodec 5

A.4 Zg éva amd ta dtoua Tov vdpoydvov, mov POloRETAL
ntAéov ot Oeuehddn  xoTAOTOON, TEOOTITTEL
LOVOYYOWUATLXN axrTiLvofoAiia, We OVVETELQL TO
NAeXTEOVIO TOV aTOUOV TOV VOEOYOVOU VO €YEL
nivnTiry  evépyewo K=6,29 eV, oe mepLoyn oOmov 1
emiOopaon TOV MAEXTOLXOU medlOV TOV TUVENVA ElvVal
TOAXTIRA UNOEV.

No wvmoloyloete TN OVYVOTNTO TNG TQOOTITTOVOOS
axrtivoBoliac. Movdaodec 8

Alvovtal : ) otaBepd tov Planck, h = 6,63-10* J.s xou
n wovéda evépyeroc 1 eV=1,6-10" 1.
OEMA 4°

[Tooxrewwévov va OramiotwBel 1 VwapeEn *oLASTNTOC OTO
EOMTEQLUO €VOC UETAAALLOU AVTLXRELUEVOV, YONOLULOTOLOVVTOL
axrtivee X. Ztn d1ATaEN TOQAYWYNS TOV axTivoyv X, N Tdon
Tov eaouoletal HeTagv tng avodov xat tne xabdodov eival
16.575V. Ta nhextpdévia Eexivovv amd tnv xdaBodo ue
UNOEVIXY TAYVINTA, ETLTAYVVOVICL %Ol TQOOTITTOUV OTNV

TEAOX 4HY SEAIAAZ
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avodo. swpovue dtL 1 Bepuorpacio tmg xaBddov elval otabepn rau
Ot M xwvnTvy  evépyelo. xABe mnAertooviov UETATEEMETOL €E
0AO%ANQOV O€ EVEQYELOL EVOC PMTOVIOV O€ (it udvo %povom.

A. Na vmohoyioete:

A.1 tqv xuvnTinny evépyera mov €yxel ndBe mAextpdvio
otav eldvelr otnv Avodo

Movdéodec 6

A.2 tOo €AAYLOTO UN®OC RVUATOC TNG AXTLVOPBOAlOC OV
EXTEUTETAL ATTO TO VALXO TNG avodow.

Movdéodec 6

B. Ztnv mopamdvw OLaTtagn moapaywyns oaxtivov X,
wetaféirlovrtoag v tdomn uetaEV avodov xnal xabBdodov,
N apywrn woxve P; tng O0éounc twv mAentpoviwv
TETQOATAQOLACETAL XAl TAtPVEL TNV TuY P, = 4P, evdd 0
Bepuoxnpaocia e xaBodov dLatneeital otabepn ®naL 1
EVTOON TOVU QEVUATOC TWV MNAEXTOOVIMV TOAQOAUEVEL M)
tdra. Nao vroloyioeTe:

U
B.1t0 Aéyo twv tOoxvTHTOV — , STMOV U, Kal U, ot
U,
TAYVTNTEC UE TLC OTOILEC TA NAEXTOOVLO TEOOTLTTOVYV
OTNV AVOOO MLV %0l UETA TOV TETQATAACLAOUO TNG
Loyxvog, avTioToLyd.
Movaodeg 7
B.210 &Adyl0T0 WwN®og A=VUATOC TNS TAQAYOUEVNC
axTLVOPOAlOG, WETA TOV TETQUTAACLAOUS TNG LOYVOG

®oat  va  Owatoloynoete mowa oamd T dvo
axTLvoPoliec elval mepLoodTeEN SLELCOVTLHY.

Movdéodec 6

Ailvovtal : n otaBepd tov Planck, h = 6,63-1073]- s,
1 TOYTNTO TOV POTEC 0T0 ®eVS, ¢o= 3 - 108 m/s
woL M wovada evéoyetac 1 eV = 1,6 - 10717 1.

TEAOX SHY SEAIAAZ
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AITOAYTHPIEX EEETAXEIX I'" TAEHX ENIAIOY AYKEIOY
TPITH 4 IOYNIOY 2002
EEETAZOMENO MAOHMA I'ENIKHYX ITATAEIAX:
PYLIKH
XYNOAO XEAIAQN: EEI (6)

®EMA 1°

211 eowtnoeic 1-4 va yodyete oto TETOAOLO oa¢ TOV apLtOuo
NS €0WTNONS xalL OlmAa TO YQoduuo mTOV OAVTILOTOLXEL OTN
OwOoTY ATAVTNOT.

1. Movoyowuatixy @otelvy O€ourn, mov dLadideTalL oOTOV
afpa, TEoomimTeEL WAAYLO OTN OLAYWOELOTLRY ETLPAVELD
dLaavovc omtirov wE€oov. OL anTiveg, TOV OVVEYICOVY va
OLa0tdovtal 010 dLa@AVEC OMTIRO w€oov, €YoVV O OYEOM
WE TLC TOOOTMIMTOVOEC:

a. TNV da TaxvTnTa
B. tnv (dta devBuvvon drddoong
Y. TNV dla cvyvoTnTa
0. TO (010 urog rVuOTOC.
Movadeg 5

2. Katd t™ dtdomaon vy €vOoc QAOLEVEQYOV TVENVA YNULXOV
OTOLlYELOV:

a. aAAACer o palindc tov apLBuds

B. aAldCelL 0 atoutndc Tov aplBudg

Y. OaAAGCerL 0 aplBudc Twv veTpovimy Tov

0. 0ev aAllalel ravévag amd TovS TaQamTAv® apLbuovc.
Movadeg 5

3. IodétomoL ovoudCovtal OL TVENVESC MOV AVAXOUV OTO (OLO
YNMULRO OTOLYXELO ROl €XYOVV TOV (OL0:

a. uoalixo apbud

B. atouwrnd aplBud

TEAO> 1HY SEAIAAZ
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Y. 0apllud vouvrieovimv
0. apLBud vetpovimv.
Movdaodeg 5

4. 210V moQardATw Tivaxda OtvovtalL oL €VEQYELEC OVVOEONC
®olL oL evépyelec ovvOeEoNc avd VOUVXRAEOVLO, TEOOAQWYV
TUVONVOV YNULXOV OTOLYE(MY TOV ATAVTOVIAL OTN QUON:

IMvenvag otoryeiov | Ev€gpyera ovvdeong Evépyera ovvdeong
(MeV) avda vovzrieovio (MeV)
A 127,61 7,97
B 236,93 8,46
I 492,25 8,79
A 1801,72 7,57
2Ta0epdTEQOC EIVAL O TVENVOC TOV YNULXOV OTOLYE(OV:
a. A, B. B, v. T, 0. A.
Movadec 5

5. Na yoayete o0t0 T€100010 O0S TOV 0QLOUO TNG EQWDTNONG
xoaL OlmAa w1 AEEnM mov ovUTANOWVEL OWOTAd TNV
avtiotoLyn mpoTaon.

o. H vmépvBon nientoouayvntixny oaxtivofolio £€yel
........................... oUYXvVOTNTA OO VTRV TNG VITEQLWOOVG
axrtivoPoliac.

B. H oamoudxrpvvom 7T0ov mnNAextpoviov €voc aTtouov
VOQOYOVOV O€& TmOAVY UEYAAN amdoToon amxd TOV
TVONVA, OE TEQLOYN TOAXTIRA EXTOC TOVU NAEXRTOLXROV
TeQIOV TOV TVENVA, OVOUBATETOUL wevverrreeriieeeiineeerineeeennen.
TOV ATOUOW.

v. 'Eva amé 1o ovumepdopuoto TOV TELRAUATOV TOV
Thomson elvatl Tl Ta dtopa TNS VANG elval nAerTOL®A

TEAOX 2HY SEAIAAZ




APXH 3H> >EAIAAX

'I” TAEH

0. H LoLoTNnTO UWEQLAUWYV ANULK DV oVOoLWYV va,
arTivoforovv @mwg, OTav JTAVO TOVC TQOOTIMTEL
adpatn  axTLvoPfoAta uwxpov  ufxrovg xrVuaToc,

OVOUBGTETOL wunrerrineeriieeeiieeeiieennen.
e. O haumtnoag @OOQLOUOT EXEL wevvrreeeerrrieeeeanen. dLapreLa
ComMc amd avtnVv e€voc AAUTTNOC TVOAXTWONC.
Movdaodeg 5
OEMA 2°

A. AVO HOVOYOWUATIREC MAEXRTOOUAYVNTIRESC arTLVOPBOAiec A
nalt B ue ovyvotnteg, aviiotouya, fo xaL fg tétoleg, wote
fg = 2f5, Oradtdovrtar ot0 %EVS. AV A, €lval TO UNXROC
rOUaTOC TNS axTivoPoAiiog A, ToTE TO UN®OC XVUATOC Ap
¢ axrtivofolrioac B elvar (oo ue:

A
a. 2)\.A, B. 7A .
Movadec 3
Nao aLTloAOYNOETE TNV ATAVINOY OOC.
Movadec 5

B. Av o0¢ pio ovornevy] mopaymyne axrtivov X eAATTOOOVUE
TNV Tdon UeTag&V avédov - xabBddov, TOTE TO ULKRQOTEQO
UN®OC XVUATOC TNGC AXTLVOPBOATOC TOV EXTEUTETAL:

a. ovEdavetal
B. uerdvetat
Y. ToQauéveL To (0L0.
Movadec 3
Noa atttohoy\oeTe TNV ATAVTNON COC.
Movadec 5

I'' Na amodetEete 6TL | ®XLVNTILXY EVEQYELO TOV NAEXRTQOVIOV,
Tov WEQLPEQETAL YVOoW OO TOV Oaxivnto muvenHva TOV
atopov  TOov vOPOoyovovu, Olvetalr amd TN oyéon

TEAOX 3HY SEAIAAZ
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.
K:k2—, omov k n dinAextory otabBepd Tov %EVOD, €
r
TO QOQETIO TOU MAEXTQOVIOU %Ol T M arTiva TNG TEOYLAC
TOW.
Movadec 9
®OEMA 3°

‘Eva 0adilevepyd LOOTOTO TOU YNULXOV OTOLYELOV A €YyEL
x0O0vo MuLLoNg Ty pa) = 3,5-10%s. ‘Eva oadievepys 106T0TO
Tov YnuLrov otoryxeiov B €yxer yo6vo nuilong Ty, 2y = 4T1/20a).
To padievepyd wodtomo A, tn yoovirny otwywq to= 0, €yel
evepoyStnta 7,2 - 10°Bq. Na vroloyioete:

o. TN otafepd drdomaonc Ay Tov PadLEVEQYOU LOOTOTOV A,
Movadec 8

B. tov apywnd apbud Tvoqvev Nya) Tov LoOTOTOV A,
Movadec 9
Aa

B
OLaomaong ToVv Lootomwy A xal B aviiotoiya.

Y. T0 AdYyoO , Omov A, nolL Ag €lvalr ovL otaBepég

Movadec 8
Atvetol In2 = 0,7.

®OEMA 4°

Katd v amodi€yepon dieyepuévmv atoumy vdpoyovov, LETAED TV
OXTLVOPBOALOV TTOV EXTEUTOVIOL TOQATNEOVUVIOL XAl OV0 0QUTEC
Lovoyowuatixés axtivoforiec A »ar B. Ou axtivofoiiec A xol B
TEOoEPYOoVTUL OO TIC UETOPAcELS MmAextoovimv arm’ evbelog otnv
eEVEQYELOXY OTAOBUN ue %xVpLo xPaviirvd apBud n =2 roL €evEQYELQ

watdotoone E,=-544 10" I. KaOe pomtévio e axtivoforioc A

TEAOX 4HY SEAIAAZ




APXH SHY SEAIAAX

'I” TAEH |

el ovyveta fa = 4,8 - 10" Hz »at xdBe pmtévio e axtivopolriog

B £yl wirog ®Upnatog 6tov aépa (keve) Age) = 413,1-10 ' m.

a.

Noa vmoloyloete:
a.1 1tnv evépyela Tov pwToviov TNC arTivoPoAiog A,
Movadeg 5

0.2 TNV eVEQYELd TNC OLEYEQUEVNC RATAOTAONS AT TNV omoia
EyLve M UETAPaON TWV MAEXTEOVIOYV 0T 0TABun n =2, wov
elye WC ATOTEAEOUO TNV EXTTOUTTY TN axnTLVOPBoAliag A.

Movadeg 6

Ot axrtivoPfolriec A »or B xaBide dradidovral otov adpa (revd)
TEOOTITTOVY TAVTOYQOVA XADETA OTNV ETLPAVELD OLAPAVOVC
mhaxdtov mayove d, ue emimedec noL TOUQAAANAES TIC ATEVAVTL
EMLPAVELES, OTWC QA(VETUL OTO A B

oYNUaL.

Amd 10 TWAARIOLO Ol OxTIVEC

eE€oyovtal ue duagpopd YoOvou ::I
(on nue At=8-10"s. Av ot v
ToVTNTES OLadoonc Twv axtivofoldv A nar B oto mhaxidio

. Co Co
ELVAL CA =— naL CB :@

aviiotowya,  vo

VITOLOY(OETE:!

B.1 TtO0 unrog rVuatog TS axtivopohiiog B uéoa oto mhaxiolo,
Movdaodeg 6

B.2 10 mAyocd Tov mhaxnLdlov.

Movadeg 8
Aivovtat: 1 otafgod tov Planck h=6,3-10 *J - s

N AT To d1ddooNC TV POTEC 6T0 %EVS, ¢o = 3 - 10 ® m/s.

TEAOX SHY SEAIAAZ
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AIIOAYTHPIEX EEETAXEIX I'" TAEHX
HMEPHXIIOY ENIAIOY AYKEIOY
YABBATO 31 MATIOY 2003
EEETAZOMENO MAOGHMA: ®YXIKH 'ENIKHYX ITAIAEIAX
TYNOAO ZEAIAQN: EEI (6)

®EMA 1°

211 eowtnoeic 1-4 va yodyete oto TETOAOLO oa¢ TOV apLtOuo
NS €0WTNONS xalL OlmAa TO YQoduuo mTOV OAVTILOTOLXEL OTN
OwOoTY ATAVTNOT.

1. Aéyovtac "to gwg €xel LA @uvon" evvoovue OTL:
0. OTOQQOQPATAL X0l EXTEUTETAL

B. aAlniemidpd ue Oetixd 2oL aQVNTIXA @OQTLOUEVA
ocouatiola

Y. OVUTEQLPEQETUL WS RVUA ROl WC CWUATIOLO

0. elvar ovvovaoudc MNAEXTOLXROV ROl  UAYVNTLXOV
©VuaTOoC.

Movadeg 5

2. e uLo eEdBepun Tuonvixy avtidpaon:

g. 1N ovvoAwrn udla noeuiog Tmv TEOTdvVIWY elval (oMN UE
TN OVVOALXTY WECTa MEeniag TV avTLOQWVITmY

n evépyera Q Tnc aviidpaong elvar Betiun
v. mevépyeta Q tng avtidpaong elval A vNnTLxM)

0. Oev oyveL 0 vOuoc TNg OLATHEMONS TOV OUVOALXOV
aolBuov Tmwv vourAeovimv.

Movadeg 5

3. O Rutherford »atd 710 PouPapdioud Aemtov @UAAOV
YOVOOUV UWE COUATLO O TAQATHAONOE OTL:

0. XOVEVO OWUATLO o OEV EXTEEMETAL OO TNV TOQE(M
TOV

TEAO> 1HY SEAIAAZ
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Ola Ta coudtio o extpémovial xatd 180°
AMya copdtia o extpémovtal xatd 180°
TO COUATIO O €YOVV AQVNTLRO opTiO.

Movaodeg 5

4. Zvugpova we v xpavtirny OBewpta tov Planck, xdé0e
ATOUO EXTEUTEL 1) ATOQQOPA OTOLYELWON TOOA €VEQYELAC,
Tov ovoudlovtal:

a.

B
Y-
)

pOTOVLO
niextedvia
nolLtoovia
VETOOVLQ
Movadeg 5

5. Na yoayete 010 TETQAOLO OQC TO YOAUUQ TNE TOOTAONS
xoL OlmAa ™) AEEN mov TNV CVUTANOWDVEL COOTA.

a.

H dwadinaoio tng ovvéEvoong dvo eEAA@OOV TVONVOYV
Yo voo oxnuatioovy €va faoUTteQo, AEYETAL TVONVLXRTY

Ooo ueyahvtepmn eitvar m evépyewa ovvdeong avd
VOURAEOVLO TOOO .......... elval o Tvupnvaoc.

Katd tn didomoaon B (PRta smAnv) exméumetal anxd
TOV TUVENVA .......... NOL OLVTLVETQIVO.

Ta wfqxrn xduatog Tov axtivov X elvalr moAv ...
ol To UNUN RVUATOC TOV 0OQAUTMWYV AXTLVOBOALDV.

Atoundc apLBudc elvar o aplBudc Twv ... TOV
TVON V.

Movadec 5

TEAOX 2HY SEAIAAZ
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®EMA 2°

1.

Epevvntic yxerpiletar ovorevn mapaywyne axtiviov X xal
emiBvuet va avEnoer tn dtetodvtivdtntd tove. Ilwg Ba
moémel vo UETAPAAEL TNV TAON UETAEV avodov-xaBddov
TNC OVOREVNC;

a. Na tnv avénocl.

B. Na tqnv ehaTTOEL.
Movdaodeg 2

Na OtratohOYNOETE TNV ATAVINOY OOC.
Movadecg 5

Avo mopdAAMAec antivec povoyomuatiroy ewtdc (A) not
(B) mpoomimtouv o0¢ mplopa =nal extoé€movtal, OmTWC
poaivetar oto oyfqua. Ilowa axtiva @otéc €xer 10
UWEYAAVTEQO UNHOC RVUATOC;

a. Haxrtiva A.

p. H axtiva B.

Movadeg 2 (A) (A)
No dwwaitohoyfoete TNV (B)
amavINon ooc. ®)
Movdaodeg 5

Na petagépete 0TOo TETPAOLO OOC OVUTANQOWUEVES TLC
TAQARATMD TVENVIXEC AVTLOQAOELC:

H+ Li— ;He + >He

1§O+ gHe—> Ne + (1)n
Movadec 4

TEAOX 3HY SEAIAAZ
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4. To mopaxdtw oYU TOAQLOTA TNV RAUTUVAN OLAOTAONG
yiao  €va Oelyuoa opadievepyoy otouyxetov. O yxpdvog
VTOOLTAOLOOUOY TOV OTOLYE(OV avTOoV elval:

a. 7s p. 10,5s v. 3,5s
Movaodeg 2
No dinatohoyfoeTe TNV ATAVTINOY COC.
Movdaodeg 5
AN (00 OUSC AdLEOTAUOTMY TVEHVWYV)
N, 1 (ayndc 0pbude Tupfvmy)
N,
4
N,
8
0 7 10,5 Ws)
OEMA 3°
Axntiva 0QaTNG LOVOYXQWUATLUNG axtivofoliacg

ovyvétntac 6-10"*Hz , diépoyetar and tov adoa oe yvdhivn
nhaxa. O odeintng dLdBAaong TOoV YLvAALOoU YL TNV
ToQamavm axtivofoAia etvar 1,5.

1. Noa vrohoyioete To uNrog ®VUATOC TNGS axTLVOoPBOoAiag Ay 0TO

REVO.
Movadec 6
2. No vmoloyioete TV TayvTnTa OLAd00oNg TS axtivofoiiog uéoa,
OTO YVOAL.
Movadeg 6

TEAOX 4HY SEAIAAZ
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3. Na vmohoyioete To uxoc rUVuatog TS axtTivofoiioc A ué€oa oto
YUOAL.
Movdaodeg 6

4. No Poeite wO00 OLopepel M eVEQYELDL €VOC PTOVIOU NG
axnTLVOBOAlOC OTO ®EVO G TNV EVEQYELD. TOV (PWTOVIOV CLVTOV,
otav n axtiva foloneTal uEo 0TO YUVAAL.

Movadeg 7

Alvovtol M toaydTnTa 1oV gwToc 010 ®EVS  co=3-10°m/s

®OEMA 4°

Kuvovuevo niextodvio ovyrpovetal ue axivnto dtouo vdépoyovov, 1o
omoilo Poloxetal ot Benuehlddn ratdotaon ue evépyswa E=-13,6 eV.
H »uvntinn evépyela tov mAertpoviov oy amd tnv %xpovon elval
16,12eV. To dtouo 10V VOPOYOVOU ATOPEOPAE UEQOC TNS EVEQYELOC
TOV TEOOTITTOVTOS NAERTOOVIOV, OleyelpeTAL 0T OeVTEQT OLEYEQUEV
otaBun (n=3) nou eEarolovOel va maQauEveL orivnto UETA TNV
7©ooVoN.

1. Noa oyedidoete 010 TETPAOLO OOC O OLAYQOUUUD EVEQYELOXRDV
otoBuwv OAiec Tic Ouvvatéc uetofdoelc amd TN OLEYEQUEV
rotdotoon (n=3) otn Benehiddn natdoTaon.

Movadeg 4

2. No vmohoyloete TOo wnxroc %UVUOTOS TOV PMOTOVIOV OV
EXTTEUTTETOL XATA TV OamoOlEYEQON TOV ATOUOV Oamd TNV
®OTAOTOOT N=3 0TV XATAOTOON N=2 .

Movadeg 6

TEAOX SHY SEAIAAZ
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No vroloyioete 10 m0000TS (eml TOLC €XATS) TNS ULVNTLRTC
EVEQYELOLC TOV TTOOOTITTOVTOS NMAEXTOOVIOV TOV ATTOQQOPNONKE
ad To ATOUOo TOV VOPOYAVOU KATA TV ©EOVOM).

Movaodeg 7

Na vmohoyioete v «%«LvnTiny) evéQyelo %ol TO WUETQO TNG
OTQOMOPUNS TOV MAEXTEOVIOV TOV ATOUOV TOU VOQOYOVOU OTH
deyepuévn xatdotoon n=3.

Movadeg 8

Alvovtol M toydTnTa 1oV gwToc 010 ®EVS  cp=3-10°m/s

s

n otabepd tov Planck, h=6,6-10"**J-s
1eV=1,6-10"""] x»air =n=3,14.

OAHTI'IEY (yia tovg eEetalouevovg)

. 210 1eTPAdL0 v  yoayete UOVO TA TQORATUQUTLRA

(mueoounvia, eEetalouevo nddnua). Ta Béuoato va unv ta
avIiyQdPete oto teETEAOL0. Ta oynuata mov Oa
YONOLULOTOLNOETE OTO TETPAOLO UTOQOVV VO YIVOUV UE
OTUVAO dLapxelog WTAE | LAVQOV YODUATOC.

No YOAYETE TO OVOUATEXOVVUSG COOC OTO TAVWD UEQOS TWV
POWTOAVTLYQAQPWY auéoms WOALS oo mapadoBovv.

Koutd dAAn onueiwon Oev emTQERETAL VO YQAWETE.

Katd tnv amoywonon oag va mapadwboete walli ue to
TETRAOLO KOl TA PWTOAVIIYQUPOL.

No amravioeTe 010 TETEAOL0 0ag 0 OAa Ta CnTRUATO.
KaBe AVomn emLoTNUOVIXE TEXUNOLOUEVY ELVOL ATTOOERTY).

. Avdorero eE€taonc Toewc (3) doec uetd ™ dravoun TV

PWTOAVTLYQAQPM®YV
Xpo6vog dvvatig amoywonong: Metd tnv 10.30 mowivy.

KAAH EIITYXIA

TEAOX MHNYMATOX

TEAOX 6HY SEAIAAZ
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EITANAAHIITIKEX
AITIOAYTHPIEYX EEETAXEIX I'" TAEHX
HMEPHXIOY ENIAIOY AYKEIOY
AEYTEPA 7 IOYAIOY 2003
EEETAZOMENO MAOHMA: ®YXIKH I'ENIKHYX ITATIAEIAX
YXYNOAO XEAIAQN: EEI (6)

OEMA 1o

21i1¢ eowTnoels 1-5 va yodyete oto 1€T0dO10 oag tov apiBuo
NG €0WTNONG %ol OImAQ TO YOOUUO TOV QAVTILOTOLYEL OTN
OWOTH ATAVTNON.

1. H twun tov delntn 01aOBAaong evéc omtinoV WECOV :

a. elvar (0t yia Sha TO uN®M RVUOATOSC TNG OQATYNG
axtivoPfoliocg

B. avEavetar, 0TavV EAATTOVETAL TO UNUOC RVUATOSC TNG
000 TNG aXTLVOPROALOC

Y. EAATTOVETAL, OTAV EAATTMOVETOL TO UNHOC XRVUATOS TNG
000 TNG aXTLVOPROALOC

0. €Eaptdtal uévo amd 1o VALXSG TOV OTILXROV UECOV.
Movadec 4

2. To mpdétuvmo tov Bohr:

0. EQUMNVEVEL TO YQOUULXA QAOUCTE TOV OTOU®MV TOV
Exovv 0V0 M) mEQLOOATEQU NAEXTOOVLIA

B. vmoBételL OTL 0TO ATOUO TOV VOHPOYSVOU 1 OTQOQPOQUN
TOV NAEXTQOVIOV UTOQEL VO TAQEL OTOLAONTOTE TLUY|

Y. VmoBEtelL 4TL TO NAERTEPOVLIO O0TO ATOUO TOV VOQOYSVOU
LLVELTAL UOVO OE OQLOUEVESC TOOYLES

0. ovumepaivelr 0Tl TO ATOUO TOV VOPOYOVOU EXTEUTEL
OVVEYEC PAOUQL.

Movadec 4

TEAO> 1HY SEAIAAZ
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3. 210 AOUTTHOO TVQOAUTWOEMS, N EXTOUTY TOV QOTOVIWYV
vivetar uévo oe uired mooootd (10%) otnv mepLoyfq Tov
opatoV @wtdc. To vméAhoLmwo mTOCOOTO TWV QWOTOVIWYV
exméumeTal oL Oepuaivelr To meQIPAAAOYV WC :

a. VITEQLMONC axTivofohia
B. axtivecy
Y. ULxQoxvuaTo
0. vmépvOpn axtivoPfolia.
Movdaoeg 4

4. Zg molLo amd TO TWAQAXRATW CeVvyn ocwuatidimv evog
ATOUOV OEV EUPAVICETAL LOYVOT TVONVIXY OVVauUMN;

d. NAEXTEOVLO - TEWTOVLO
B. mowtdVvio - TOpWTAOVLO
Y. TOWTOVLO — VETEOVLO
0. VETPOVLO - VETQOVLO .

Movaodec 4

5. Ta padievepyd Lodtoma €vog 0TOLYElOV €YOVV TOV (OL0 :
o. waliro apluod
B. atouwnd aplBud
Y. oapllud vetpovimv
0. yo6vo vmodimAaoLaouov.
Movadec 4

6. Na yodyete 010 TETPAOLO OOC TO YOAUUQ TNG TOOTAONS
xoL OlmAa ™ AEEN mov ™ CVUTANOWVEL OWOTA.

a. Mia véa wéBod00c LATOLXNC ATELROVIONS, RVOLWS TOV
EYREPAAOV, ELVAL 1] TOUOYQOAPLO EXTOUTNC ..........

TEAOX 2HY SEAIAAZ
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B. O Planck, yiwa va gpunvevoer tmv axrtivofoiio mov
napdyel €éva Bepuatvouevo ocwoua, eLofyaye tn Bewpia

Y. 2ZT0VC OVTLOQUOTNOES  ..een..... ToQAayovTalL  Alya
00 dLEVEQYA ROATALOLTTA.

0. 210 @aLvouevo tTov ovpdviov tToEov n pvon cvvovalel
0vo gaivoueva, To ......... XOL TNV OAMXY aAVAXRAOON.

e. H amoudxpvvon evéc miertpoviov tov aTtdéuov O
TEQLOYN EXUTOC TOU MAeEnTEOL®OU mWediOV TOL TVENVA

TOV, OVOUATETAL .......... TOV ALTOUOV.
Movdaodeg 5
OEMA 20
1. dwtovio dadidetalr otov aépa %ol ATOQQOPATAL OO
atono voOpoyovov, TO omoio dieyeipetal amd TN
OeueALdddn evepyeraxny otdbun otnv A EVEQYELAXT
otabun. Powtdvio tng (dLag eVEQYELOC WE TO TEONYOUUEVO,
OL€pyetal modta uéoo oamd OLa@aveéc VARG %ol OTN
ovvéyeLo oamoppodtal amd datouo vOpoydvov TmOv
foloretalr otn Oeueltddn evepyeraxnn otdbun. To dtouo
avto Ba dieyepBel o€ evepyeLaxn otadun :
a. younhotepmn tng A
B. vynAdtepon tnc A
v. (dwo ue tnv A.
Movaodeg 3
Na dtratohOYNOETE TNV ATAVINOY OOC.
Movadeg 5
2. Ou mvpnvec %X ROLL §2Y gxovv evépyera ovvdeong 92

MeV xaiv 492 MeV, avtiotoiya. ZtabepdteQog TVENVOS
elval :

TEAOX 3HY SEAIAAZ
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a. O TVONVOC %X
B. o mvpnvocg ;gY .

Movadec 3
Na dt®altoAOYNOETE TNV ATAVINOY OOC.

Movadec 6

3. AvVo ovumayeic vl OLOYEVEIC WETAAALKREC TAAKREC €XYOVYV TO

/ /. / / / 56 / 7/
(0o mdyxos. H pio eivar and 5, Fexar n dAln and

208 / / /7 / /
¢ Pb . Z1ic 8v¥0 mhdneg mpoomintovy ndbeta antiveg

X Tov (0Lov uNRrove ®VUaToS. Meyalvtepn amopooenon
axrtivov X, 0o mpoxrahéoel n TAGArQ :

a. and 22 Fe
b ané 2Pb |

Movaodeg 3
No di1nalohoYyOETE TNV ATAVTINOY COC.

Movaodeg 5

OEMA 3o

ZVO0XREVN Tapaymwyne axtivov X Aettovpyel yia yodvo
0,16s. Ta miextpdvia Eexitvovv oamd Tnv %dBodo 1MC
OVOXEVNC ue unoevirn tayxyvinta. H  déoun 1oV
nhextoovimv €yxer oxyv 960W. Orav €va mnlentpdvio
nooomimTeEL TNV AVOOO %ol OAN M ©LVNTLXN TOV EVEQYELQ
LWETATOETETAL O€ €VEQYELA EVOC QMTOVIOV, 1N OoUYVOTNTQ
tov  mapoyduevov gowtoviov elvar 3-10'°Hz. Na
vwoloyloeTe :

1. T0o €eAdA)LOTO WHXROC XVUATOC TV TAQAYOUEVOYV ARTIVOYV X.
Movadeg 5

TEAOX 4HY SEAIAAZ
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2. 1™ dtagpopd dvvaulxov uetaEV avédov - rabddov.
Movdaodeg 6
3. TV TAXVINTO UE TNV ool TA NMAEXTEOVIO TQOOTITTOUYV
otnv dvodo.
Movaodeg 7

4. tov 0plBud TOV MAERTQOVIWV MOV TEOOTMIMTOUV OTNV
avodo ®atd T OLdpxeELD AELTOVQYIOC TNC OVOXEVNC.
Movadeg 7

AlvovTtol: TayVInTo ToVv mTOS OTO REVO co=3-10°m/s
otaBeod tov Planck, h=6,4-10"Ts
amTOAVTN TLUWH TOV OQTLOV TOV NAEXTQOVIOV,
e=1,6-10""C
wéta tov nhextooviov me = 9-10 'kg.

OEMA 4o
/ e Z 7 e Z 39
Avo amd ta Loédtoma Tov ®ohiov elvat to otabepd oK xat

. 40 ( .
To oOotabéc K . O yod6vog vmodiwlaoioonov TOV

/7 40 / /7
wootémov 19 K eivar 1,15-10” yobvia.

1. Na wvmoloyiocete 1™ otaBepd OLdomaonc TOv TVENVA
WK .
Movadecg 5
2. Tn yoovixi otvyudi t, éva delypo mepiéyer 8-10"° muphvec
411(9)K . Na vroAhoyioete tnv evepydtnta Tov delyuatoq :

a) TN YOOVLXN OTLYUn t.
Movaodeg 5

B) 2,3-10° xyoSvia, netd T xooviry oTiyud t.
Movaodeg 7

3. No vmoOBéoete 4TI, Otav Onuioveyndnxe otn yn E€va
nétomua, or apbuol Twv Tveqvmy Ny39) ®at Ny40) Towv

TEAOX SHY SEAIAAZ
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/ 39 40 / / /
ooténtwv oK xnor 9K avtiotowya, nrtav (oot
ZRuepa, o0to mETopWUO avtd, oL apLbuol Twv TVERVLV
N@G9) »or N@o) tov dvo avidv wootdmwy, €xovyv

N
Loyo 9

too ue 16. Na vmoloyioete TNV nhinic avtov
N (40)

TOV TETQWUATOC.
Movadec 8

Atvovtalr: In2 = 0,69

s

1 étoc = 3-107s .

OAHTI'IEY (yia tovg eEetalouevovg)

. 210 1eTPAdL0 v  yoayete UOVO TO TQORATUQUTLRA

(mueoounvia, eEetaldouevo wabnua). Ta Béuata va unv ta

aviiyodyete ot1o 1eETPddOLo. Ta oyxypuata mov  Ha
YONOLULOTOLNOETE OTO TETPAOLO UTOQOVV VO YIVOUV UE
OTVAO dLapxelog WTAe | LAVQOV YODUATOC.

No YOAYETE TO OVOUATEXOVVUSG COC OTO TAVW UEQOS TWV
POWTOAVTLYQAQPWY auéoms WOALS oo mapadoBovv.

Koutd dAAn onueiwon Oev emTQERETAL VO YQAWETE.

Katd tnv amoywonon oag va mapadwboete walli ue to
TETOAOLO XOL TA PWTOAVIIYQUPOL.

No amravioeTte 010 TETEAOL0 0ag 0 OAa T CnTRUOTO.
KaBe AVomn emLoTNUOVIXE TEXUNOLOUEVY ELVOL ATTOOERTY).

. Avdorero eE€taonc Toewc (3) doec uetd ™ dravoun TV

PWTOAVILYQAQMV.
Xpo6vog dvvatng amoywonong uetd tn 10:00n mowuiv.

KAAH EINITYXIA

TEAOX MHNYMATOX

TEAOX 6HY SEAIAAZ
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AIIOAYTHPIEX EEETAXEIX " TAEHX
HMEPHXIOY ENIAIOY AYKEIOY
TABBATO 29 MAIOY 2004
EEETAZOMENO MAOGHMA: ®YXIKH I'ENIKHYX ITAIAEIAX
LYNOAO ZEAIAQN: EEI (6)

®EMA 1°

211 eowtnoels 1-4 va yodyete 010 TETQAOLO OAS TOV
apLOuo ™™g E0DTNONG xal OLTAa TO YOAUUO TOV AVTLOTOLYEL
OTn OWOTH ATAVTINO.

1. Zdugpowva ne v nhextoouayvntixy Bewpia tov Maxwell
TO MNAgxTOOUOAYVNTLXRO xrVua Japdyetal, Otav  €va
nhextoInd QopTtlo:

0. MEEUEL

B. »uveital evBVypoauua xoL onaAd
Y. EmMLTAYVVETOL
)

Oho Ta TOQATAVW®.
Movdaodeg 5

2. O hAaumtioag ahoyovou:

g. TEQLEYEL ALTUOVC LwOiOV

B. mepiLéyel otayova vdpapyvpov
v. Oev éxel Bepuarvouevo viua
)

Exel uwxpotepn amodoon @wTéc amd TOV  %OLVO
AOUTTHOO TVQARTWOEWC.

Movadeg 5

3. Ortav évag mvpnvac amodieyelpetal, EXTEUTEL:
g. PWTOVLO VITEQLMWOOVE axTLVOPOALOC

B. axtivecy

TEAOX 1H> SEAIAAY
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Y. @OTOVIO UE evépyera TNg tdag TAENS UE To PWTOVLO
OV EXTEUTETAL RAUTA TLC ATOOLEYEQOELSC TMV ATOUMYV

0. @wtdvio opatic axtivoPoliac.
Movadeg 5

4. Zupova ue 1o ®Aaowxd poviého tov Rutherford yia to
ATOWUOo
0. TO QAOUCN EXTOUTNC amd €va ATOUO TEETEL VO ELVAL
ovVveYEC
B. 10 OeTnd @opTio elvalr ouoLOUoOQPA AATAVEUNUEVO
uéoa 0To ATOUO

Y. 1 OTEQO@OQUN TOV NAEXTOOVIOV €ival xPaviouévn
0. N axtiva TOV JWVERHVO Eeival TS TAEng ueyébovg
10" m.
Movadeg 5

2 TNV ToQaAXATW EQWTNON 5 va YOAYWETE OTO TETPAOLO
oa¢ 1o yoauua xdfe mootaonc xot OimAa o xdbe yoauuo
™) AEEN Xwoto yia ) owot) meotaon xat tn AEEnN AdOog
via Ty AavOoouévn.

5. a. H tayvinta we tnv omoia Oradidetal o0Tt0 %EVSO 1
000TN axTiLvofoAia elvar ueyahvtepn amd exelvn tng
vrépvoonc.

B. Zt0 vyooauuxd @daoud amoEEOPENONS TWV OATUWOV
vatplov engaviCovralr oxotelvéc YOOUUEC e€xel Omov

ELQPAVICOVTAL OL QMTELVEC YOOUUUEC TOV YQOOUUWULXOU
PAOUATOC EXTTOUTNG TOV.

v. Otav axrtiva povoyowuatixov @mtdc meQdoel amod
ToV a€pa o€ YVOAL, N ovyvoTNTA TNC O ueTafAAAeTOL.

0. H evépyera tTowv vouvxrAeovimv evoc mvuofva umoQel va
TAOEL OTOLAONTOTE TLUN.

TEAOX 2H> SEAIAAY
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e. To opatéd o@wg otovg Aaumtiees @OBopLouov
TEOEQYETAL XVOIWS AmO TN UETATOEOTN TNS VIEQVOENC
artTivoPfoAiiog oe opath and T phopilovoa emipdveLa
TOV AAUTTHOMV.

Movadeg 5

OEMA 2°

1. Na upetagépete 01O TETPAOLO OOC OVUTANQWUEVES TIC
TAQAXATW TVONVIREC AVTLOQAOELG:

23§U+én—>’5'6'Ba+.9.2.Kr +3 én

Movadec 6

2. To oyxynua deiyxver TOo OLAYQOAUUO TV EVEQYELANDYV
otaluwy Tov atouov tov vOpoydovov. Ta ufxrn zxvuatoc
AMi,Ao, A3 elval ta unqxn ®VUaTog TG axTLVOPOoAlagc mov
EXTEUTETAL XATA TIC WETAPAOELS TOV NAEXTQOVIOV UETAEY

E, n=3

E, v s n=2
Ay A

E1 v v n=1

TOV EVEQYELAXRWYV oTaBuwyv, omwc deiyvouvv ta LEAn. H
oy€0M MOV OVVOEEL Ta UNUN vVUATOC Ay, Ay ®OL A3 ElvValL:
a. )\.1=)\2+}\.3 B. )\‘—2 :)\‘—1 V. )\‘1 :M
Mo A Ay + Ay
Na yoayete oto 7teToadio oa¢ Tov apibuo tne
TOQATAV®W EQWTNONG XAl OIMAd TO YOAUUOX TOV OVTLOTOLYXEL
OTN OWOTH ATAVTNO.

Movadec 4

TEAO2X 3H> SEAIAAY
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No aLtTltoAOYNOETE TNV ATAVTINON OOC
Movadeg 7

Na vyoayete ot0 7TETQAOLO0O o0Q¢ TOV apLBuo 1ng
TAQAKXRATW €0WTNONS 3 %ol SI{AA TO YOAUUA TOV AVTLOTOLYEL
oTn OWOTH ATAVTNON.

3. ‘Evac mvonvoag ue palixd oapBud 200 xar evépyela
ovvdeong avéd vovriedvio 8MeV ywoiletar ue xdmoia
avtidpaon o 2 weoalovg TVENVeES ue walixove aplbuovg
100 ov omotoL €yovv evépyera oUvdeong avad VOUrAESVLO
8,8MeV.

H dradroaoia etvarl:

0. €Ewbepun
B. evdoBepun
Movadec 3

No aLTLoAOYNOETE TNV ATTAVINOY OOC
Movadeg 5

OEMA 3°

H odwgpopd duvvauwxot oe cwAfva mopoaywyng axtivov X eival

2-10 V. Ta nierntodvia exméumtovial axd v vdbodo rat phdvouy
. . L7 ) . .

otV Avooo ue puud 10 niextodvia avd devteQOAETTO.

Na vtohoYioETE:

d. TNV EVIOOoN TOV QEVUOTOC TV MAEXTOOVIOV OTOV OCWANVQ
TOQAYWYNS TV anTivoy X.
Movadeg 8

B. TO EAAYLOTO UNKROC RVUATOC Apmin TOV TOQAYOUEVDV ORTIVOV X.
Movadec 8
Y- TV oy Py tov mopayouévov artivov X, av 1 arddoon Tov
OWANVO TOEAYWYNS artivov X eival 2%.
Movadec 9

TEAOX 4H> SEAIAAY




APXH SH> JEAIAAX

'I” TAEH |
1

9C,n
34

otaBepd tov Planck h=6,4-1()3 Js  nolr o toayxvtnTa Tov mToCg

c=3-10"m/s.

AlveTol 1) aSAvTH T Tov opTiov Tov nhextooviov e=1,6-10

OEMA 4°
To 23§U gxelr yoévo muilonic 4,5-10° yodvia xour pe pia

oeLpd amd OLaomAOoELS o ol B xaTaANYEL 0TOo OTOBEQD

LOOTOTO Zgng. Qewoovpe 6tL 6hot oL mvpfveg 55U mov

OLOOTOVTUL RATAANYOUV OE 2gng.

‘Eva 0purTtd TN OTLYU” TNG OMULOVEYIOC TOU TEQLELYE
25U nat noBShov “goPb .

ZNuepa o0to 0pURTO avtd o Adyoc TOoU QQLBuov TWYV

TVON VWV ZgngnQog Tov aplbud Twv mUVENVOV 23§U
, 1
elvar —
8
Na vrohoyioete:

g. TovV 0plBud twv dtaomdoewyv o xolL f oVupOVO WUE TNV

TAQARATW avTidpaon OLACTAONS TOV ZSSU.

30U > x sHe+y _Je+ %5Pb

Movadec 8
B. ™ otaBepd didomaong Tov 23§U
Movadec 8
Y. TNV NAwxic Tov 0pUrTOU 0€ YOOVLAL.
Movadeg 9

Atvetor: 1 yo6voc=3-10"s
[MTapadeybeite Ot
(n2=0,7 , {n8=2,1 , {n9=2,2

TEAOX SHY YEAIAAZ
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EITANAAHIITIKEX AITIOAYTHPIEYX EEETAXEIX
I'" TAEHX HMEPHXIOY ENITAIOY AYKEIOY
ITAPAXKEYH 2 IOYAIOY 2004
EEETAZOMENO MAOHMA: ®YXIKH I'ENIKHYX ITATIAEIAX
XYNOAO XEAIAQN: EEI (6)

®EMA 1o

2116 eowtnoels 1-4 va yodyete oto 1€T0ddL0 oag tov apiBuo
NG €0WTNONG %ol OITAQ TO YOOAUUO TOV QAVTLOTOLYEL OTN
OWoTH ATAVINON.

1. H Beswoia tov xpavia :

a. O€yetar OtTL ndBe ATOUO OATMOEEOPA ROl EXTEUTEL
evépyeLa ®aTA OVVEYN TOOTO.

B. O€yetalr AtL M evépyela TV wTOVimVv elvar avaioym
WE TN OVYVOTNTA TOVC.

Y. EQUMVEVEL QALVOUEVO OV  OYETLCOVTIOL WUE TNV
ALVUOATLRY @UVON TOV QWTOC.

0. O&ev epuUNVEVEL TO POWTONAERTOLRO QPALVOUEVO.
Movadeg 5

2. Katd ™) padievepyd didomaon o o Buyatpirdc muenvog
o€ 0Y€0MN UE TO UNTOLRG €YEL:

0. UEYUAVTEQO nalind apLbud.
B. (010 nalind apLbud.
Y. WLxEOTEQO ATOULRO aQLOuad.
0. (010 apBuod vetpovimv.
Movadeg 5

3. e éva haumtioa TVQAXTOOoEWS Polgpoautov:

0. TOQAYETAL ROATA %RVOLO AGYo o0paTd @®C amd TNV
amoOLEYEQON TV ATOUWY TOV POoApoautov.

TEAOX 1H> SEAIAAY
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B. M amddoon Tov 0g 0pATO PWS €lval ueyaAvtepn amod
TNV amé000N TOV AAUTTHOA AAOYOVOU.

v. 1M otdprera Coneg tov eEaptdTal amd TNV LOYXY TOV %Ol
elvalr 750 €émc 1.500 ddpeg Aertovpylac.

0. 010 €0WTEQLRO TOV YUVAALVOV WEQLLANUATOC TOV
TOOOTATEVEL TO VAUO EMLRQATEL VYNAS %EVO.

Movadeg 5

4. ZVugpova e to atoulrd mpdtvmo tov Rutherford:

g. To @AaouaTo amopeognonc TV oagpiwv Oa  eival
YOOUULKA.

B. Ta nAextedvia natd TV Rivnon Tovc YVow amd TOV
nTvenva 0ev Ba axtivofoAovyv evépyeLa.

Y. To dtoud Ba exmEUTOVY CVUVEYEC PAOUO.

0. Timota amd TU TAQATAV®.

Movadeg 5

2TNY ToeaAxXATW EQMTNON 5 va YOAWETE OTO TETPAOLO O0AS TO
yoauuo xdale mootaons xat Simdoa oe xdbe yoauua tn AEEN
Xooto yia ™ owotn mootaon N tn AEEn Ad@og yia 11
AavOBaouévn.

5. a. Mia €pvBpn gwtelvy O0€oumn eXTOEMETAL TEQLOCOTEQO
amd uio twdn, otav di€pyovral amd YyvadALvo moloua.
B. 2to ovpdvio 1680 1N OELPA uUe TNV  omolia
TapaTNEOovVIAL T Paocird yoduoto eival: twdeg -
WITAE — ®{TOLVO - TEAOCLVO - TOPTOXAAL - EQVOQO.
v. H vmépvBpon axtivoporio mporaiel ynuirn 0pdon xal
BAGATTEL TO ®VTTOQQ TOV OEQPUATOC.

0. H axtivofoiia mov €yer unqrnoc xrVuatog WILrEOTEQO
tov 400 nm xoar peyahvtepo tov Inm ovoudletal
VITEQLMDONC.

TEAOX 2H> SEAIAAY
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€. Airaoxedaoudg elvar n avadxrioon TOoV QWTOC TEOC
®a0e natevOBuvon.
Movadeg 5

OEMA 20

Na yoayete oto TETPAOLO0 OOS TOV QQLOUO TWV TAQAXAT®
eowtnoewv 1 - 4 a1t dimAa 10 yoduua mov aAVTLOTOLYEL OTN
OWOTH ATAVTNON.

1.

Ano tola wAanrnidoia (OLOV TAYOVE TOV TAQARATW VALXR®DV
TOLO OLTTOQEOPA TEQLOOOTEQO TLE AUTIVES X

a. To §8Ca
B. To 'iBa
v. To ng
Movadeg 2
Na Ot®atohOYNOETE TNV ATAVINOY OOC.

Movadec 4

210 atoutrd mpdtumo tov Bohr yia 1o vdpoydvo, av Ky,
K, eivar ov nivntinég evépyeieg nwov Ly L, ta puétoa twv
OTQOQOQUMYV TV NAEXRTQOVIMYV OTLC EMLTOETOUEVES TOOYLEC
we ®Ppaviird apltbud n = 1 natL n = 2, 10TE LOYVEL:

a. &=2 nolL h:l
K, L, 2
K L
B. —L1=4 =nal L1
2 L, 2
0% &:4 1oL h:2
K, L,
Movdaodeg 3
No d1xaloAOYHOETE TNV ATTAVTNOY COC.
Movaoeg 4

TEAO2X 3H> SEAIAAY
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3. T va elvalr otaBepdc €vac mvpfvag ue weydAo atoulxro
aplbud, yoeltdletal:
g. UEYOAVTEQO aQLOUO veETQOVIWY.
B. ueyalvtepo aplBud mpwTOovVimvy.
Y. (00 aplBud mpwtovimv rat veTpovimv.
Movadeg 2
No di1nalohoYOETE TNV ATAVTINOY COC.
Movaodeg 4
4. Movoyowuatiry axtiva @mtdoc OLadtdetar o €va VALKRO
mov €xeL Oeintn OLdBAaong 1,4 €yovrtac unqxoc xVuatog
0to VAL®O 500nm. To yowua tng artivag ewtdc elval:
a. €pv0po0.
B. modouvo.
Y. WIAE.
Movadeg 2
Na Ot®atohOYNOETE TNV ATAVINOY OOC.
Movadec 4
Alvovtar to pufRxn 2rVUATOC TOV TOLOV XOWUATWYV OTO
®evo: epvBp6 700 nm, wpdoirvo 500 nm xoL uwie 450 nm.
O®OEMA 3o
To mAextpoovio evoc Oieyepuévov atouov vOQOYOvVOUL

TEQLOTOEQPETAL OE EMLTOEMOUEVY TEOYLA, OTNV omoia 1
dvvauitxn tov evépyela etval -1,7 eV.

A.

Na vrohoyioeTe:

A.1. TV OoALx1 €VEQYELQL %OL TNV %ULVNTLXRN €VEQYELA TOV
NMAEXTOOVIOWV.
Movadec 6

A.2. tov xPavtind aplBud n TOV AVILOTOLYEL OTNV TEOYLA
TOV NAexTOOVIOV.
Movdaodeg 6
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B. To niextpovio amoppo@d evépyela ol UETAMNOE O
TOOYLA oTNV omola €xeL oALx1 evépyelLa UEYAAVTEQN HATA
0,306 eV and v apywwn. Katd 1 petdPoaon tov
nNAentooviov amd TNV aEYLXN OTNV TEALXN TEOYLA Vo
vroAoyloeTe:

B.1. tn uetaPolri 0to ué€tpo TS 0TPOPOQUNS TOV.
Movadec 6

B.2. tn uetafoAin tng andoTaonNg TOV a.Td TOV TVENVA.
Movadodeg 7

Alvovtar: H ohixf evépyela Tov atopuov tov vdpoyovouv o1
Oeueltddn nataotaon E; = -13,6 eV, n axtiva tov
Bohr r1;=0,5-10"m noL M otafepd

h

h= —=1,05 10*7Js.
2n

OEMA 4o

Padievepyd vAird amoteheital amd dVvo padievepyd oToLyElq
X %ot Y, ta omota €yovv yodvovc mutlwne 4h wnar 2h
avtiotolya. O oOvvoAlxoc apLBudc TV TUVONVOV  TOV
otovxeiwv X xat Y ) x0ovixn otwyus to = 0 elvor 1,296 - 107,
evd T xoovixn otvyud t = 8h efvar 1,35 - 10%

Na vroloyioeTe:
a. TIc otabBepéc didomaong twv tvpnvoyv X ot Y.
Movadec 4

B. via »dOe otoLyelo To AOYO TOV 0QLOUOV TWV TVEHVWYV TOV
€xyovv OLaOmMOOTEL TN YPOoVvVixn otTiyun t=8h mpoc Tov
aQyLrO apllud Twv Tvpnveoyv yia ty = 0.

Movadeg 7

TEAOX SHY YEAIAAZ




APXH 6H> >EAIAAX

'I” TAEH |

Y. TOoVvV apLOud twv mvpnvov %abe otolyxelov mov vENOYOAV
01O QAOLEVEQYO VALXRO TN XQOVLXN oTLyun to = 0.
Movadeg 7

0. TN OUVOALXY €VEQYATNTA TOU VALXOU T YOOVIXN OTLYUN
t = 8h.

Movadeg 7

Aiverar: 22 o107t
36

OAHTI'IEY (yia tovg eEetalouévovg)

1. X100 18104010 va yodyete udvo ta mpoxoatoxtird (mueoounvia,
e€etalduevo udbnua). No unv aviypdyete to Oépata o010
te10d0L0. Ta oyfuata mov Ba XONOLUWOTOLNOETE OTO TETEAOLO
UWTOQOUVV Vo, YIVOUV %ol ne HWOAVL.

2. Noa ypdyete TO OVOULTETMWVUVUO OOC OTO TAVLD UEQOC TWV
PpwTOoAVILYQApwY, auéome uoiig cac mapadobovv. Kaurd dAAn
onuetmwon dev emTQENETAL VO YOAWETE.

Koatd t™v amoyxwdonon oag vo TaQad®oeTe woll ue 1o teTpddLo
2OL TO QOTOAVTIYQO @A, TA omola ®al O ®aTAOTQAEPOVYV WETE TO
népac tne eE€taonc.

3. Noa amavtioete 0to 1€10d016 cag og dha ta Bépata.

4. KdabBe Aon emotnuovird texunotouévn eival amodext.

5. Aivdorera eEftaonc toeg (3) doec uetd TN dtavoun TV
POTOAVTLYQAQMYV.

6. Xpovog dvvatig amoywonong: 10:00.
KAAH EIIITYXIA

TEAOX MHNYMATOX
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AITOAYTHPIEX EEETAXEIX I'" TAEHX
HMEPHXIOY ENIAIOY AYKEIOY
IIEMIITH 2 IOYNIOY 2005
EEETAZOMENO MAOHMA: ®YXIKH I'ENIKHX ITATIAEIAX
YXYNOAO XEAIAQN: EIITA (7)

®EMA 1°

211¢ eowtnoerc 1-4 va yodywete oto TETPAOLO OAC TOV
aoLtluo tnc eodtnong xoL SiTAa TO YOAUUQA, TOV AVTLOTOLYEL
OTN OWOTH ATAVTNO.

1. To €toc 2005 opiotnre wg €toc Pvorneg ©al LOLAITEQO ™C
étoc Einstein (Aivotdiwv). To 1905 o Einstein
YONOLUOTOLDVTIOS TN OOUATLOLAX) @UoN TOoVv QMTOC
EQUNVEVOE TO  QOTONAEXRTOLXRO  @ALVOUEVO. ZNUEQ
TLOTEVOVUE OTL TO PWEC OCVUTEQLPEQETAL:

a. ¢ xvua.
B. wc owuatidro.
Y. ©C rVUO ol WS CwUATioLo.
0. wgemtayvvouevn wala.
Movadeg 5

2. H otaBepd dtdomaong A:

a. elvar ueyailn yio adLeveQyYOUC TVENVEC MOV
dLaomdvTaL yonqyopa.

B. eEaptdtaol amd Tov apyLno aQlBud THV TVENVLV.
v. €lvar (dta yra 0Aovg Tovg paOLEVEQYOUS TVQONVEC.
0. uetaPdAiileTar ue To ypOvo.
Movdaodeg 5

3. Otav oL antiveg X TQOOTIMTOUVV OE UL UWETAAALKRY TAAX O,
N AToEEOPNOT TOV VPIOTAVIL:

a. avEdavetal, 6TAV RELOVETAL TO UNXROC XVUATOC TOVC.

TEAOX 1HY EAIAAZ
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elvalr aveEaptntn amxd 1o TAY0S TNS TAAXAC.
Y. avEdavetal, 6TAV UELOVETOL O ATOULXOC aQLOudg Twv
ATOUMY TOV VALXOU TOV WETAAAOV TNG TAGXOC.

0. avEdvetar, OTOV UELOVETAL N OVYVOTINTA  TNG
axtivopfoliac.

Movdaodeg 5

4. To MAenTtEOVIO TOV EXTEUTETAL ATTO TOV TVONVA ROATA TN
oadLevepyo diaomaon f :

0. TEOURTNOYXE OTOV TWVENVAE %Ol EAXOVIAC T TEWTOVLA
ToV OVVEPOaAE OTN oTABEQATNTA TOV TVONVA.

B. Oev vmMoye oTOovV mUVENVA, CGAAA TN EXTOURY TOV
ogelletal otn dLAoTAON €VAC VETEPOVIOV TOV TVEN V.

Y. OUVOOEVETAL QTS TNV EXTOUTN AVILVETQIVOU (ve) , yLa
va dratnenBel To popTio 0TV TVENVLIXY avTidpaon.

0. moonralel ueimon tov aplOuoV TWV TEWTOVIWY OTO
BvyatoLrd mvponva natd 1.

Movadeg 5

2 TNV ToQaAXATW EQWTNON 5 va YOAYWETE OTO TETPAOLO
oa¢ 1o yoduua xdfe mpootaonc xot SimAa o xdbe yoauuco
™ AEEN Xwoto yia 1) owoTtn mpotaon xot tn AEEN AdOog
yia ) AavOoaougév.

5. a. To atouwré mpdtvmo tov Rutherford (Padep@opvrt)
advvatovoe va €ENYNOEL TA YOOUULXRA PAOUCTO TWV
acQimv.

B. To Aevro @we, dtav dLadideTalr 0To ®REVO, EUQPAVICEL
TO POLVOUEVO TOV OLAOXRESAUOUOY.

Y. ZTLC aVTLOQAOELS TVENVIXNS oVVINENC | wala noeutag
TOV TEALXOUV TWUVENHVA elval  wwxpoteEEN Oand  TO
afpoLoua TOV UATOV TOV AQYLXOV TVONVOV.

TEAOX 2HY SEAIAAZ
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0. Ta gwtovia vy, dtav aAlniemidpoovyv ue tmv VAn, eite
YAVOUV OAN TOVUC TNV EVEQYELD UE ULC AAAMAemidOpaon
®OTA TNV omolon amoQQoWvVTOL, €(tE TEQVOUVV
AVETNQEQOTA.

€. 2T0 €O0MTEQLXO TOV YUVAALVOU TWEQLPANUOATOSC TWV
Aaumtiomv @BopLouoV VmTAPYEL TOOOTNTA CTUDYV
Lwdtov, wote T eSayvovueva atoua PoAgoauiov va

emravatomofeTovvralL 0To VHUd.
Movdaodeg 5

®EMA 2°

1.

No ueta@épete o0T0 TETPAOLO OOC CVUTAMNQWUEVESC TLG
TAEAXATH aVILOQAOELC:

a. 2S§U + 6n — Mo + 1?.9.La+ 2 6n +7¢

B. %%Co — Ni+ e + ve
Movadec 4

I'a ti¢ moapaxdtw eowtnoels 2-4 va YOoAWETE OTO
TeETOAOL0 oac TtOovV QELBuo Tne eowtTnons xot SimAa TO
YOAUUQA TOV AVTLOTOLXEL OTN OWOTY ATAVTINON.

Av éva delyna oadLeveQYOoUy VAL®ROU €yelL ®ATOLO YOOVLXY

otwyus; eveoysétnta 8 - 10° Bq xat to podievepyd viixé

€xelL xoovo vmodilmhaoitaouov 60 nuépec, 10TE UETA ANO

120 nuépec n evepyoTNTA TOV delyUaTOoC B €XEL YIVEL:

a. 16-10* Bq. B. 2-10* Bq. v. 4-10* Bq.
Movadeg 2

No attiohoyNoeTe TNV ATAVTNOY COC.

Movaodec 4

210 atoutnd mEoTvTo Tov Bohr (Mmop) yLo To GTOUo TOV
VOPOYOVOUV, AV V; €lval M TayVTNTA TOV NAEXRTQOVIOV OTNYV
EMLTOEMOUEVN TEOYLA Ue %Pavtirvd apbud n =1 rot vy

TEAOX 3HY EAIAAZ
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elvalr N TayVINTo TOV MNAEXTQOVIOU OTNV ETLTOETOUEVT
TOOYLA Ue %Pavtind apbud n = 4, tdte LOYVEL:

v

a. vy = 4v. LUy - .V = 4dvy.
4 1 B. vy 16 Y. V1 4
Movadeg 2
No atttohoy\oeTeE TNV ATAVTNON COC.
Movadec 6

2e ovoxevy moapaywyne artivov X uetagv xabddov xal
avodov egapudlovue tdon V. YmoOBétovue OTL TO
nientoovia eE€pyovial amd TN Beoualtvouevn xabodo ue
apeAntéa tTayxyvtnta. H uwéyrotm ovyvéinta f.x TOVL
oVVEYXOUVC PAouaToc TWV axTivov X uetapPaiietar ue tnv
Tdomn V, dnwc amelxoviCeTal:

max

-~

max

o

N f A

max

0 v O v 0 v
(1) (2) (3)
a. oO71o olaypauua 1.
B. oto daypauna 2.
Y. OTo olaypoauua 3.
Movadeg 2
No aLttTioAoYNOETE TNV ATAVTNON OOC.
Movadeg 5

TEAOX 4HY SEAIAAZ
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®EMA 3°

Aéoun ewTog, Tov OLadl0eTUL OTO REVO, amOoTEAE(TAL OO OVO
LOVOYOWUATI®ES arTLVOPBOALES: TNV LOON UE UNKOC RVUATOC
Ao, = 400 nm »at TV €ovOEA ne uNrog xVUatog Ay, =700 nm.

H 6éoun pwtdc eLoépyetar oe yvaii. To yvaAt engpaviCer yia
™V 10wom axtivofoAta deirtn OLdBAaonc n, ®oL yio TNV
eovBpd axtivoPolria deintn dOLaBOAaong ne ue Aéyo ﬂzg :

€
To ufrogc ®vVuatoc TNS LAOOVS axrTLvofoAiag oto YVaAl elval
200 nm.

a. Na vmoloyiotel o detntng OudBAaong Tov yvaiiov yio
™V L0 axtTivoPolia.
Movadec 6

B. Noa OewyBel o611 10 unRnoc =«nvuatoc TG €pVOEAGC
axtivofoliog oto YyvaAl €ival (00 ue 1o UN®ROC ©VUATOC

NS LOOOVC aXTLVOROALAC OTO %EVO.
Movadec 8

v. Tlapatnpoeitar oaAllayn Tov yoduoatog TNng €0vOQEAC
axrtTivoPolriog nvatd TN dLddoom tng uéoa oto yvaii; Na
QLTLOAOYNOETE TNV ATAVTINOT OOC.

Movadec 3

0. ‘Eotw N, nav N oL aplBuol tTov gwtovimv tne 1wwdovg
®oat  tng  gpvBpdc axtivoPforiog avrioTOLYM, TTOV
TooomimTovy 010 YVvaAl otn povdaodoa Tov Ypovov. Na

N
foebel o AOyocg N—L, ®wote o0 puvOudgc ue TOovV omoio

€
TQOOTImMTEL M €VEQYELD TNG LOOOVSC axTLvoPoAiiag oTo
yvoAl vo etvalr (ooc ue to ouvOUWO, we TOV oOmoio
mooomimTeL N evépyeEla Tng €ovBpdc axtivoPoliag oTo
YVOAL.
Movadec 8

TEAOX SHY SEAIAAZ
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1000 d&rtopua wvoépoyovouv Poploxoviar OSha otnv  (dia

oreyepuévn evepyeraxrn otdOun. I'ia va amouaxrpvvOel to

NAexTEOVIO TOU ndGBe diLeyeQUEvov aTOUOV OE TEQLOYM

EXTOC TOU MAEXTOLXOVU TEOIOV TOVU TVENVA, N EAAYLOTY

evépyeLa mov amatteitar etvar 1,51 eV.

a. Na PoeBet o xPavrirdc apBudéc n g OLeyepuévng
roatdotTaons otnv omota Leloxovrtal Ta ATOUO TOU
vdpoydvow.

Movdaodeg 6

B. Na oyediLdoete 01O OLAYQUUUO EVEQYELOXRMYV OTAOUMV
ohec TIc Ovvatéc amoOLEYEQOELCL amd TN OLEYEQUEVT
AOTACTOON.

Movdaoeg 4

Y. Amnd méoec yoauuéc Ba amoteAeElTAL TO QACUO EXTOUTNC
mov Aaupdvetar xatd tnv axodtéyepon twv 1000 atduwyv
vdpoydvov;

Movaodeg 3

0. Katd tnv mAnon amodiéyepon x»oat tov 1000 atdumv
VOPOYOVOU exméumOvVTOL CVVOALXRA 1250 pwTdVvia.
Me %QLTHOLO TNV EVEQYELD TV EXTEUTOUEVOV QPOTOVIWYV
T  xroatatdooovue o€ xatnyoptec. Ildoa gwtdvia
avTiotolyoUv o€ ®dBe ratnyopia;

Movadeg 8

e. [Iéom elvar m ovuvolrn €eVEQYELD TWV EXRTEUTOUEVWOV
PWTOVIWYV;

Movdoeg 4

Alvetar m  evépyelra TOvV OATOUOV TOU VOQOYOVOUL OTY
Oenehddn ratdotaon E; =- 13,6 eV.

TEAOX 6HY SEAIAAZ
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EITANAAHIITIKEX AITIOAYTHPIEX EEETAXEIX
I'" TAEHX HMEPHXIOY ENIAIOY AYKEIOY
TPITH 5 IOYAIOY 2005
EEETAZOMENO MAOHMA: ®YXIKH I'ENIKHYX ITATIAEIAX
XYNOAO XEAIAQN: EIITA (7)

®EMA 1°

211¢ eowtnoerc 1-4 va yoaywete oto TETPAOLO OAC TOV
aoLtluo tnc eodtTnong xoL SiTAa TO YOAUUQA, TOV AVTLOTOLYEL
OTN OWOTH ATAVTNO.

1. Movoypowuatinny axtivofoiia, n omota di€pyetal amd TO
omtind apotdtepo uéoo (1) mpog To OMTLHA TUAVAETEQO
uéoo (2), mpoomimter vd TLYAlCL YOV 0T OLAYWOLOTLHN
emLpAvVeELD TV OV0 omTIXWV uwé€owv. Tote:

ag. 1M TayxyvTnTta TNS axtivoPfoAiac elval pueyaAvtepn OTO
wéoo (2) oe oyxéon ue 1o wéco (1).

B. n yovia 0tdBAaong eivalr peyoalvtepn amd ™y yovia
TEO0TTWONC.

v. M evépyera ndBe @mwToviov Tnc axtivoPfoAliac eival
uweyodvtepmn oto uéoo (1) oe oxéon ue 1o uéoo (2).

0. TO uN®oc ®VUATOC TNG axrtTLvoPfoiriog elvalr wirpdTeQO
010 néoo (2) oe oyxéon nue 1o uéco (1).

Movadec 5

2. H axtivoforia a, mov exméumetalr amd €va QadLEVEQYO
TVONVO:

g. OmOoTEAE(TAL ATO AQVNTIXA QOQTLOUEVE CWUATLA.
B. extoémetal and payvntind meolo.

Y. OLamepvd @UAAC LOAVPOOV CORETWDV EXATOOTMY.
)

ovvdéetal nue avénon tnc ualfogc Tou JTVERHVA TOV
OLaoTATAL.

Movadeg 5

TEAOX 1HY EAIAAZ




APXH 2H> >EAIAAX

'I” TAEH |

3. Katd ™ Aertovpyla cVOREVNC maQAYWYNS AxTivoy X:

a.

000 ueyoaAvtepmn elvar n Bepuoxpaocia tne nabodov,
T600 UeyYaAvTeQOC €ivalr o aplBudc Twv NAertoovimy
TOV EXTEUTOVIAL OTN UOVAOQ TOV XOOVOU.

otav mAnoildocovue ura gbopifovoa ovoia, avtny Oev
axtivofolel pwc.

To Toayoueva amd TNV xa00do niextoovia dev elval
amoapaitnto va emitayvvlovv amd ueydin OLagopd
dvvauL®ov.

TOo VARG TS avodov nabopiler 1o €AdyLOTO UNROC
®VUOATOC TOV OVVEYOUC PAOUATOC TV AXTIVOV X.

Movaodeg 5

4. Tva va ovufel ovvingEn ueta gy 0vo MVEMvVeV TEETEL:

a.

va. vmepvixnOel n woyven muenvixny Ovvaum %ol vo
EMIXQATNOEL M NAERTOLUY ATTWON.

N XLVNTLXY TOVC €VEQYELOL VO €IVAL TNS TAENC UEQLRMDV
eV.

vo, emxpatel 0to meQIfdAlov Ttovg Bepuoxpacia Tng
16Enc tov 10°K.

Ol TVENVES VA €YXOVV UEYAAO LaliLnd apliud.
Movadeg 5

5. Na yoayete 010 TETQAOLO 0OC TO YOAUUOA TNG EQWDTNONG

xar OlmAa 1N AEEM MmOV OUVUTANOWVEL OWOTA TNV

avVTIOTOLYN TOOTAO.

a.

H eEdptnom tng tayvtntag t1ov omToc %ol Tov OeinTy
OLaBAaong amd To WHROC XVUATOSC OVOUALETAL ........... :
H uetdPaon evéc miexntpoviov 10V atouov amxd wio
TooYL& yoaunAng evépyerag o€  AAAM  vYnAdTEEMNC
evépyeLag ovoualetat ........... TOU ATOUOV.

TEAOX 2HY SEAIAAZ
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v. H dradwwaolo natd v omoia €vag mVENVOG
WETATOEMETAL O €vav AAAO SLO@QOEETLROV OTOLYE(OV
ovoualetat ........... :

0. Ta pwtovia TOV EXTEUTOVTAL RATA TLC ATOOLEYEQOELS
TVONVWYV ovoudlovtalr axTivee 1 couatidia vy %ol
€Youvv mMOAYV ........... evépyelec 0€ Oo€omn UE TILC EVEQYELEC
TOV OWTOVIOYV TOV 000TOV PWTOC.

€. 2TOVC AaumtnEes @OBOQLOUOV TO ........... QWS  TOV
EXTEUTOVY OL OTUOl VOQOUEYVQOV, ENAVERTEUTETAL
ard T gbopifovoa ovoia vTd HoEEN 0paATOoV PWTOC.
Movaodeg 5

®EMA 2°

I'o 11¢ mapaxdtw eowtnoels 1-4 vo yodywete OTO
TETOAOLO 00¢ TOV apLOuo TS E0WTNONG *xol SimAa TO yoduuo
TOV AVTLOTOLYEL OTY OWOTH ATAVINON.

1. Movoypowuatixy axtivofoiia Oladidetalr oto %EVO OF
amdéotaon vatd 50% weyoalvtepn amwd TNV amrdOoTAON TOV
dradtdetal oe dragpavéc onTind uwé€oo otov tdLo ypdvo. O
deintne duadbAaong tTov omTXoU u€oov Yo TNV
arTLvofoAlio avty elval:

a. 3/2 B. 3 V. 2
Movadeg 2

No attitohoyfoete TNV AdvVTNOY COC.
Movadec 4

2. 2&g oOvoxrevn moapaymwyne oaxtivov X, 1mn  oyvc NG
nientoovirng Oéoung elvar P xnoar 1o €AAyL0TO UN®ROC
2RVUATOC TOV EXTEUTOUEVOV QOTOVIOV TOV OVVEYOUC
PAOUATOC ELVAL Apin. AV VTOOLTAAOLACOVUE TNV LOYV TNG
niextoovirng Oéoung oratnowvrtagc otabepm TV €viaoy
TOV QEVUATOC, TOTE YLA TO VEO €AAYLOTO UNKROC XVUATOC
AN min O LOYVEL:

TEAOX 3HY EAIAAZ
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APXH 4H> >EAIAAX

I'" TAEH
0. A min = Mmin -
B. A min = 2Mmin -
. A i
Yo AN min = E
Movadeg 2
No aLTLloAOYNOETE TNV ATAVINOY OOC.
Movadec 4

O yp0voc VmoOLTAQOLAOUOV €VOC QAOLEVEQYOV VALXOU
elvar 20 min. Ty xpoovixy otiyun t=0, m evepyoTnta €vog
Oelyuatoc tov VArov elvar 32 @opéc ueyalvtepn amd
EXELVN OV EMLTOEMEL TNV AOPAAY YONOM TOV Oelyuatog
and tov avlpwmo. O ehdylLoToc YOOVOC MOV TEETEL VO
TEQAOEL YLO VO €LVOL GOQPAANS N XOMomn Tov Oelyuatog
elvalt:

32 min.

B. 64 min.
Y. 100 min.

8

Movadeg 2
No atttohoy\oeTe TNV ATAVTNOY COC.
Movadecg 5

O mvonvag X amoteheitar and 8 mowtédvio nat 8
vetpovia xal €xeL evépyela ovvoeong 127 MeV. AAlog
mvonvac Y amoteheitar and 26 mowtovia xot 30
veTpovia xal €xel evépyela ovvdeoncg 492 MeV.

a. O mvponvag X eivalr otabBepdtepoc.
B. O mvonvocg Y eival otabBepdtepog.
v. OL 0¥0 mvpnveg eival to tdro otabepol.
Movdaodeg 2
No attTioAoYNOETE TNV ATAVTNOY COC.
Movaodeg 4

TEAOX 4HY SEAIAAZ




APXH SHY SEAIAAX

[I” TAEH |
OEMA 3°
Ou padievepyéc axntivoPforiec epapudlovial evpémg oTNY
LOLTOL®T]. Q¢ TNYEC YONOLULOTOLOVVTOL TEXVNTWC

nopayoueva Lodtoma. ‘Eva tétoio mapddeiryna elvar to
toétomo tov xofaltiov 3Co. To woétomo xofditio 5 Co
draomdatal ue exmounn couatidiov - mpog virélio Ni, 1o
omoto Poloretalr oe uia Oeyepouévn evepyeraxrn otddun. O
TVONVAC TOVU VIXEAIOV Ni amTOOLEYEIQETAL WUE EXTOUTM
axTiLvoPoAiac v.

o. Na yodayete tic dV0 avVILOQAOCELL OV TAQLOTAVOUV TLC
TAQATAV® OLUOTAOELC.
Movadec 6
B. Noa vmoloyioete tn otabepd didomaong tov xofaitiov
2Co oto (S.I.), av o xedvoc vrodiThaolaonot Tov elval
5,5 é1n.
Movadec 5
v. Kdamowa yoovixny otvyun t, m evepyodtnta evog delyuatog
woBaitiov %Co eival 4-10'° Bq. Na vmoloyioete toVv

apbud Tov mveiveov xrofaltiov 5 Co TN YOOVLXY

oTLyun t.
Movadeg 6
0. Noa vmoloyioete tov apLOud twv mhertpovimv mov Oa
exméuyer 1o detyua, o€ yooviro dtaotnua 11 etdv uetd

TN YOOVIXN OTLYUn t.
Movadeg 8

Atvovtat: 1 étoc=3,15-10"s xar 2= 0,693

TEAOX SHY SEAIAAZ
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'I” TAEH |

®@EMA 4°

Zopatioto e xrvnTinn evépyera K| ovyxrpovetal ue axivnto
adtono voOpoydvov, TO omoio Poloxetar ot OeUeALdON
ratdotaon. To dtouwo TOL VOEOYOVOU, XOATA TNV %EOoVOM,
aToQQOMd  evEQYELOL %Ol UETAPOivEL OE  EVEQYELAUM
AOTAOCTOOYN OTNV omolo TOo WETEO TNG EAXTIXNC OVvaunc
LETAEY mTVENVA ®al NAexTtooviov yivetar 81 @opéc uinpoteQO
amré to U€TtEo TNG aviIioToLyNS OVVaUNg otn OeueAldon
rat1dotaon. To copatidlo HeETd TNV ®EO0VON ATOUARQVVETAL

ue rivnTixn evépyera K,  yia tqv omoia toyver K, =-—1.

4
OewpoVue 6TL TO ATOUO TOV VOPOYOVOU TWUQOAUEVEL AXIVNTO
2OTA TN OLAP®ELQ TNC AAANAETIOQAONC TOV UWE TO CWUATIOLO.
Na vroloyioeTe:

o. Tov «uvpro xPaviird apltBud n  TNg €VEQYELAUNC
1OTAOTOONS OTnV omota Oieyépbnre 10 dATOUO TOV

VOPOYOVOW.
Movadec 6
B. Tnv nivntixn evépyera Ky tov copatidiov oe eV .
Movadec 6

v. Tn uetaPforn tng dvvaulxng evéEQyeLac TOV NMAEXRTQOVIOV
0TO ATOoUuo TOVL VOPOYSVOoU %naTA TN dLEYEQON TOV.
Movadeg 7

0. To dtouo 7tTov wvVOpOYSVOVU, ROBNDC ATOOLEYEIQETAL,

exmTEUTEL OVO wTOVIA. No aLTLOAOYNOETE AV TO PWTOVLO

LWE TO UEYAAVTEQO UN®OC AUVUOATOC UTOQEL N OxL va

amoppopnBel amd AAAo Adtono vOPOYOVOUV, WOV
Boloxetalr otn BepneALdddn vatdoTaon.

Movadec 6

Alvetatr mn evépyeELa TOV ATOUOV TOV vVOQOYOVOVU OTN
Oeuehtwdn ratdotaon E=-13,6 eV.
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AITIOAYTHPIEYXY EEETAXEIX I'" TAEHX
HMEPHXIOY ENITAIOY AYKEIOY
IIEMIITH 25 MAIOY 2006
EEETAZOMENO MAOHMA: ®YXIKH I'ENIKHYX ITATIAEIAX
XYNOAO XEAIAQN: EEI (6)

®@EMA 1°

211¢ eowtnoels 1-4 va yodyete 010 TETQAOLO OAS TOV
apLOuo TS EQDTNONG %Al OlTAa TO YOAUUD, TOV AVTLOTOLYEL
OTn OWOTH ATAVTINO.

1. ZVugpova ue tnv nhextoouayvntixy Oemwopia tov Maxwell:

a. 1o draviouata e Eévraong E tov nhextpoirov mediov
%ot tne €vrtaong B Ttov umayvntirov medlov eival
TaQAAANA O ueTa &V TovC.

TO WG elval dtaunqun NAexToonayvNnNTIXRd xVuata.

Y. €ounvevovial Ao To @aLVOUEVA OV €YOoUVV OYXEOMN WUE
TO QWC.

0. oL &VTAOELSE TOVU MAEXTOLXOU AOL TOVU WUAYVNTLXROU
nediov €xovv TV (OLa @AON.

Movdaodeg 5

2. To yoauuirnd @daouo eXTOUTNG EVOC OEQlOV:

a. Oev OdilvelL mAmpogopiec YL TO OEQLO OTO OTOLO
QAVTLOTOLYEL.

B. amoteleital amd uic YOOUOATLOTH TALVIA.

Y. omoTeAelTOlL OO OQLOUEVEC PAOUATIRES YOOUUUES TTOV
elval YoQarTNELOTIXES TOV QLEQLOV.

0. elvar (00 pue 1O YoOAUULXO @AOUO EXTOUTNG EVOC
aAlAov agplov.

Movadeg 5

TEAOX 1HY EAIAAZ
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3. H woyvon mvonvixn dvvaun uetaV tmv vOuvrAeoviwy:

0. %AVEL OLAXROLON UETAEY TOWTOVIMYV XL VETQOVIMV.
B. eivalr uxpotepn amd TNV MAEXTOLXY ATwOoN UETAEYD
TV TOWTOVImV.
Y. O0pa UOvVo UETAEV YELTOVIXRWOV VOUXAEOVIMV %ol WOvVO
OTLE TOAU %OVTLVEC ATOOTAOELC.
0. emMEedlel AUECA TA WOXQOOROTILUA PALVOUEVAL.
Movadec 5
4. H mvonvirn aviidpaon
in+ 235U - 8sr+ 1¥Xe + 12 [n magrotdvel
a. oLaomaon v.
B. oydon.
Y. ovvinén.
0. dwdomaon .
Movadeg 5

2 TNV ToQaxATW EQWTNON 5 va YOAYETE OTO TETPAOLO
oa¢ 1o yoauua xdfe mootaonc xot SimAa o xdabe yoauuao
™ AéEN Xwoto yia ™) owoth meotaon xair tn AEEn AdOog
yia Ty AavBoouév.

5. a.

H Bewpia tTov #pavta avalpel TNV *VUATIXY @UOTN TOV
pwToC.

To @douo amopEdENoNg e€vOoC OEQLOV TAQOVOLALEL
ox0TeELVEC YoOauuéc otn B€0MN TOV QPOTELVOV YOOUUUDYV
TOV QPAOUATOC EXTTOUTNC.

ZVupova ue 1o atoulrd mpdtvmo tov Bohr, dtav 1o
NAEXLTOOVLO %XLVELTAL OE OQLOUEVT ETLTOETOUEVT TQOYLA
eEXTENTTEL AXTLVOPOALCL.

TEAOX 2HY SEAIAAZ
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0. Ta oopatidia vy €xovv ueyalvtepn OLELOOVTLXY
LXavVOTNTA 0o To cwuaTidola .

e. H Vvmap&n xevov o010VUC AAUTTNOEC TVQAXTWOEWMS Oa
uetwve 1o yoovo Cwng Tovc.
Movadecg 5

®EMA 2°

I'a ti¢ moapaxdtw eowtnoerg 1-4 va yodywete oOTO
TeETOAOL0 oac TtOovV QELBuo Tne eowtnons xot SimAa TO
YOAUUQA TOV AVTLOTOLXEL OTN OWOTY ATAVTINOY.

1. Hiextoopayvnuixy axtivofoiic ue cvyvétntoa 5-10'*Hz
Sradidetar oto ®evd pe taxvtnta 3-10% m/s.

Aedopnévov 61L 1m=10° nm, n axtivoforia
a. ECVOL 0QOLTH.

B. elval vrepLwONC.

Y. €lvar veépvOon.

Movadeg 2
No attiohoyfoeTe TNV ATAVTNOY COC.

Movadec 4

2. Atono vopoydvov Potoxetar o uia  OLeyeEQUEVT
nataotaon. H dvvaurxn evépyera tov nhextpoviov U xal
N oAx1 tov evépyela E ovvdéovtal ue tn oyxéon

a. U=E B. U=2E v. U=-E
Movadeg 2

No aitTttohoyfoeTE TNV ATAVINON OOC.
Movdaodeg 5

TEAOX 3HY EAIAAZ
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AN

3. H evepydinta

eVOC Oelyuatoc paOLEVEQYOU OTOLYELOV

wetafailetar ue tov apLbud TV adLdoTACTOY TVONVOYV
N, omw¢ amelroviletalL 0To dLAYQOUUCL

AN A

AN F 3 AN -~ AN
At At At /
N N N
(1) (2) (3)
(1).
. (2).
v. (3).
Movdaodeg 2
No aLttTioAoyNOETE TNV ATAVTNON OOC.
Movadec 4

4. Ou avTiopdoelg TVENVIXNS OVVINENS TOAYUATOTOLOVVTAL
o€

a. ToAU yauniéc Bepuorpaoiec.
B. Oepuonpaocia mepipdArovroc.
Y. ToAU vynAéc Bepuonpaoiec.
Movadeg 2

No attitohoy\oeTe TNV ATAVTNON COC.
Movadec 4

TEAOX 4HY SEAIAAZ




APXH SHY SEAIAAX

®EMA 3°

2€  OVO®EVN mopaywyne oaxtivov X vy 1™ AqYn
arTvoypo@Ldv, m mhertoovinn Oféoumn €xer Loxv 4000W. O
¥oOvVOoC ANYPYNC nrag axtivoyoagiac etval 0,165 s.

Otav éva MAEXTEOVIO UE TNV TEMTN ®EOVO1N TOV OTNV AV0odo
UWETATOETEL O EVEQYELA €VOC @wTOoViov TOo 20% TNC RLVNTILUNC
TOV EVEQPYELOG, TOTE 1N OUVYVOTNTIO TOV Q@OWTOVIOV TWOV
exméumetar eivar 4-10'°Hz. Oewpoipue 611 01N OVOREVTH
TAQAYWYNS axTIVOV X T MAEXTEOVIO EexLvOUV amd TNV
700000 yweic apytrn Tayvtnta %ol 6tL n Ospuoxpaocia TG
naB0d0ov mapauével otabepn.

o. No vmohoyLotel n TAoM TOov €PUOUOCETAL OTY) CVOXEVN
LWETAEV avooou %ol xaBddov.
Movadec 8

B. No PoeBel to ehdyLoto UN®rOg ®VUATOC TOV QPOTOVIWYV
OV EXTEUTOVTOL.
Movadec 8

v. Iloitog elvar o apibudc Tov niextpoviov mov @OAvovv
otV Avodo 0T0 XPOVO AYNSC ULOC AXTLVOYQAQlaC.
Movadec 9

Alvovtalr: n amdhvTn TIWY TOV QOETIOV TOV MAERTEOVIOV
1,6:10"°C, n tayxdtnta tov @widc 0to %eEVS co=3-10°m/s
wat 1 otafepd tov Planck h=6,6-10"*]s.

OEMA 4°

Tn yoovix# otiyurp undév delyna 2:10*" padievepoydv

TvoNvoyv X ue atoulrd apbud Z xnor uoalizd aplbud 222

OLOOTATAL UE EXTOUTN OWUATIOV O TEOC TOV OuyaTtELrO

nvonva Y. O ypdvoc vmodimlaoLaouoy TOov QAOLEVEQYOU

nvonva X elval (ooc ue 3,45-10°s.

o. Na yoagel n avtidpaon tng padievepyov dLAoTAONS O.
Movadec 6

TEAOX SHY SEAIAAZ
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Na vroloyiotel n otaBepd ditdomaong A.
Movadec 6

Noa PoeBel n evepydtnta TOU OE(YLATOC TN YOOVIXN OTLYUN
13,8-10°%s.

Movadec 6
Av Bewpnoovue GTL oL EVEQYELEC OVVOEONS VAL VOUXAEOVLO ELVaL
7,9 MeV yio tov untowrd mvpnva X, 8 MeV yiwa tov Buyatound
mvonva W xor 7,5 MeV yio 10 ooudTtio o, Vo VTOAOYLOTEL 1)

EVEQYELD, TTOV ALITOOECUEVETAL AVA OYAON.
Movadeg 7

Atvetan £n2=0,69.

OAHTIIEY (yio tovg eEetalonévovg)

2T0 TETEAOLO VO YOAWETE UOVO TO TOOXUTUQXRTLXA
(nuepounvia, g€etalduevo wadnua). Na TR kY
avTiypdyete ta Bépata oto tETEAdL0. Ta oxynuata Tov
B YONOLUWOTOLNOETE OTO TETEPAOLO WUTOQELTE VO TO
OYXEOLAOETE ®OAL UWE LWOAVPL.

Na yodyYete TO OVOUATEMWVVUO OOUC OTO TAVW WEQOC TV
POTOAVILYOApwY, auéowc WwWohlg oac moapadoBoUv.
Kopid dAATN oNUELOON OEV EMLTOERETAL VO YOAWETE.
Katd tgv amoywonon ocog va mopadwboete uali ue 1o
TETOAOLO XUl TA POWTOAVTIYOAUPOQ.

No amavtioete 010 TETEAOL0 005 0 6Aa ta Ouata.
KafBe oamdvinon emxmoTNUOVIXA TEXUNQLOUEVY  ELVAL
ATOOERTN.

ArvGoxero eEétaonc: toelg (3) doec uetd TN dravoun Twv
POTOAVTLYQAQMV.

Xpo6voc dvvatic amoywoenons: uwetd t 10.30" mowuv.

KAAH EIITYXIA

TEAOX MHNYMATOX

TEAOX 6HY SEAIAAZ




APXH 1H> >EAIAAX

EITANAAHIITIKEX AITIOAYTHPIEX EEETAXEIX
HMEPHXIOY ENTAIOY AYKEIOY
AEYTEPA 3 I0OYAIOY 2006
EEETAZOMENO MAOHMA: ®YXIKH I'ENIKHYX ITAIAEIAX
YYNOAO XEAIAQN: EIITA (7)

OEMA 1o

211 eowtnoeic 1-4 va yodyete oto TETOAOLO oa¢ TOV apLOuo
NS €oWTNONS xair O(mTAa TO YOAUUA, TOV CAVTLOTOLYEL OTN
OWOTH OTAVTNON.

1. H »favtixf Bewpia tov Planck

o. Oev UTOQEl VO EQUMNVEVOEL TO QWTONAEXRTOLXO
QOLVOUEVO.

B. eoumvever v aAAnAemidpaom ™S QOTELVNC
arTLVOfOoAiag we TNV VAN.

v. O€xeTal OTL TO PWC EXTEUTETAL ROL ATOQQOPATAL ATO
T dtoua TS VANC ue ovveyn 1oomo.

0. OVOALOEL TNV XVUATLXY QUVON TOV QWTOC.
Movadeg 5

2. Katd tnv amodiéyepon evoc atonov vopoydvov amd uia
EVEQYELAXRN XATAOTAON O Uit GAAMN €xovue

g. avENomN TS EVEQYELOS TOV ALTOUOW.
B. eldTTOON TNG ARTIVOAC TNG TEOYLAC TOV NMAEXTQOVIOV.
Y. OamTopEoPNoN PWTOVIOV.
0. Loviouod Tov ATOUOV.
Movadeg 5

3. H vreputdddnc axtivofohia

g. UE WOAV uixpd unrog xvuatoc dev mporaiel PAAPeg
ot ®VTTOQO TOV O€QUaTOC.

B. Oev mpoxrahel pBopLoud.

TEAOX 1HY EAIAAZ
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Y. OVUUETEYEL OTN WUETATQONMYN TOV OEvydvovu ™C
atuoogatpag oe OCov.

0. Oev mporaAel AuaAVO®WON TNS PWTOYQAPLUNS TAARC.
Movadec 5

4. H ndCa tov mvpnva %Ni elval

a. (on ue 28u.

B. {(on ue to dBpowoua 28m, + 34m,,.

v. (on ue 62g.

8. wwpdteon axnd to dbpoiropa 28m, + 34m,.

Omov m, xnot m, oL udleg TOU TEWTOVIOU AOL TOV
VETQOVIOV avTioToLya og eAeVBepn raTAOTOON.

Movadeg 5

2TV TaQAXATW EQWTNON 5 va yodyete 0t0 TETPAOLO OO
T0 yoauuoa xdle mootaons xair dimAa o& xabe yoduuo T
AEEN Xwoto yia 1) owoTn mpootaon xaL tn AEEnN AdbBog yLa
™ AavOaouévn.

5. a. H avtilnyn evléc yoduatoc €lval OLOQOQETLXY OE
OLaoeTrd dragpavi néoa dLadooNcC.

B. H vmépvBpon axtivoforia Oi€pyetar uéoa amd tnv
OUiyYAn xaL Ta CVVVEQPQ.

Y. ZVugmva ue to woviého tov Rutherford, ta dtoua Ba
EMOETE VO EXTEUTOVYV YOOUULXO pdoud.

0. H pnovdada atromtrne udtoc (lu) opiletar weg to 1/12
TS WACag Tov ATOUOoV %C :

e. OuL Aaumtnpec ahoydvov E£€yxyovv amddoon @wTOg
dLTAdoLa TV ovvnoLouévmyv AoUTTHOWV

TVQOARTWOEMC.
Movdaodeg 5

TEAOX 2HY SEAIAAZ
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OEMA 20

I'io 11¢ mapaxdtw eowtnoelc 1-4 vo yodwete OTO
TETOAOL0 Ooac TOV aplBuo TNS epWTNOoNS xatr SimAa 1o yoduuco
TOV OVTLOTOLYEL OTY OWOTH ATAVINON.

1. Movoypomupatiry axtivo @mTog €eLOEQYETAL OmO TO
dLaavéc omTivd wEoco A oto dLagpavéc onTind uéoo B,
OmTwe palveTal 0TOo OYNUC.

Mo tig tayxyvtnteg duadoone tov @wTtoc ot 0vVo wéoo

LOYVEL:
. Ca = Cp. B. ca > Cg. Y. Ca < Cp.

Movadeg 2
No atttohoy\oeTE TNV ATAVTNON COC.

Movadec 4

2. & ovoneVv) moapaymyne axtivoyv X, weta nabddov xal
avédov epapouolovue tdon V. YmoOétovue OTL TO
nientoovia eE€pyovial amd tn Beouartvouevn xabodo ue
apeAntéa tayvinta. To eAd)L0TO UNROC RVUATOS Ayiy TOU
oVVveEXOUVC pAouatoc TwV axtivov X uetapPaiietalr ue tnv
Tdomn V, dnwc ametroviteTal:

)\4 4 )\‘ 4 )\‘ r' 3
min min .

min

AN AN

(1) (2) 3)

v
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a. oto dayoauua (1).
B. oto duayoaupua (2).
Y. oto diayoauuo (3).

Movadeg 2
No aLTLloAOYNOETE TNV ATAVINOY OOC.
Movadec 4

To oyqua Oelyver TO OLAYQOAUUCD TV EVEQYELORMYV
otaBuwyv tov atéuov Tov vopoyovov. Ta Ay, A, Az elval
TO UWAKRN RVUATOC TNG AXTLVOPROALOC MOV EXTEUTETAL RATA
TIC UWETAPAOELC TOV NAEXTOOVIOV UETAEY TWV EVEQYELAXNMDYV
otaBuwyv, omwc deixyvovv ta PEAN xoav f, f,, f;3 o1
AVTIOTOLYEC OVUYVOTNTEC.

E, n=3
E, A l n=2
A,
M
E, A 4 A 4 n=1

I[Tora amd TIC TAQAXATW OYXEOELS E(VAL OCWOTN;
a. )\2 = }\‘1 + }kg .

A oA
B. >\.2 = —1 3 .
A+ Ay
f, -f
Y. f2 — 1 3
f; +13
Movadeg 2
No attTtohoYyHOETE TNV ATTAVTNONY COC.
Movadec 5

TEAOX 4HY SEAIAAZ
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4. Toewc padievepyol mvonvec A, B, I' nue nalixovg apibuovg
12, 16 nav 56 aviiotouya €xovv evépyelec oOUVVOEOMNC
EAr = 92MeV, Eg = 127MeV naiv Er = 492MeV.

2tafbepdTEQOC ELVALL:
a. 0 Tvponvac A.
B. o mvponvac B.
v. o mvponvacg I.
Movadeg 2
Nao aLTloAOYNOETE TNV ATTAVINOY OOC.
Movadec 4

OEMA 3o

2T0 OLAYQOUUC EVEQYELAXWOY OTAOU®DV TOV OYNUATOC
goaivovtalr dvo draomdoeig, n (1) wav n (2).

Tn xyoovirn otyun t = 0 €éva padievepyd delyua mepLé€yel

137

4 -10*° mvprvec 55CS  ue  xoovo vmodimAaoLoopoy

Ty =9,2-10%s yia ) didomaon (1).

137
- Cs
T 0,51MeV l (1)

1 'Ba*
1,17MeV

(2)
\L 131

56

a. Noa yoapoUv oL TuenVIXES AVILOQAOELS TOV TOQLOTAVOUY
Tic droomdoerg (1) nat (2) ®naL va YaQaxTNELOTOUV ¢
otaomaon a | dtdomaon B M Otdomaon .

Movaodeg 4

B. Ze nia amd Tic TOQATAVWH OLAOTACELS TAQAYETAL £V
pwTtévio opLouévne evépyetac. Noa vmroAoyLotel 1

oVYVOTNTA TOV WTOVIOV AVTOYV.
Movdaodeg 6

TEAOX SHY SEAIAAZ
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v- Na vmoloyiotel n otabBepd didomaong Tov 1%;CS Yo T

draomaon (1).
Movdaodeg 6
0. IIdom evépyeiwo ehevBepdvetar ratd ™ Owdomaomn (1)
WEYOL TN OTLYWY TOV 1M GAQYL®UN EVEQYOTNTA TOV OElYUATOC
VTOTETQOATAAOLALETAL.
Movaodeg 9

Ailvovtat: 1 otafepd tov Planck h = 6,6 - 107 Js,
I1MeV=16-10"J  In2=0,69.

OEMA 4o

Movoyowuatiry axtivoporio A €yel uqrog rVUATOC OTO REVO
Aoa = 600 nm. Atouo vopoydvouv TO oONoio Peloneral oO1TN
devteomn dieyepuévn evepyelari ratdotaon (n = 3) axoppogd
Eva @mTOVLO TNS arTLVOoPBOoAlog VTS ®aL LOVICETAL.

A. Na vmoAloyLoTtovv:

. 1 €EVEQYELD TOV WTOVIOV TNC axTiLvofoAlac A.
Movaodeg 5

B. m xuvnTrn evépyela Tov NAEXTQOVIOV TOV ALTOUOV TOV
VOPOYOVOV UETA TOV LOVLOUO UETENUEVN o€ eV.
Oewoovue OTL N RLVNTLRY EVEQYELDL TOV OATOUOV TOV
vOpoYyovov dev UeTafAAAETAL ROATA TNV ATOQQOPNON
TOV QWTOVIOV.

Movdaodeg 6

B. H uovoypowuoatixy oaxtivofoAiia A  xaL  uta  AGAAn
wovoyowuatixny axtivopforio B mpoomimtovy tavtdypova
rot xaBeta o drapavéc mhaxidio madyove d = 2 mm, dTwg
QalveETAL OTO OYHUC.

A

B

N
o
\\4
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To mayoc d tov mhaxitdiov aviiotolyel oe N unfun
rOuatog TNC axTivoPoiiac A oto mwAA%idL0 | 0 Ny unun
rouotog TS axtivoPoiioac B oto mhaxidro, ue Ny =3N4.

Av np not ng oL detrtec OLAOAONC TOV TAAXLOTOV YLO TLC
artivoPfoiiec A wnar B aviiotoiya nat fa _ 1/2, va
g
BoebBel TOo wWNxrOC ®VUATOC Apg TNS axtivoPorioag B oto
REVO.
Movaodeg 7
I'. Av 1 0L0@opd Twv Xoo0vmv €£660V TV dV0 aAXTLVOPBOALOYV

and 1o mAoxnidio eivar At=8-10"'% va PoeBovv ot
Oeintec 01O OONC Ny ®OL Np.

Movaodeg 7
A{vovTaLl N TAYYTNTA TOV mTSC 0T0 XEVS co = 3 - 10°m/s,
N evépyeLa TOV ATOUOV TOV VOPOYSVOu oTn Oeuelidddn
watdotaon E; = -13,6eV, 1eV = 1,6 - 107"°J, 1nm = 10 °m
noth = 6,6 - 10T,

OAHTIEY (yiva tovg eEetalonévovg)

1. 210 7tetpddL0 va  yodawetre UOvo TO  TOORATUQUTLXA
(nueoounvia, sEetaléuevo nwaddnua). Na unv aviiypdyete to
0éuata oto teTpddLo. Ta oyxynuata mov Ba YOMOLUWOTOLNOETE
0TO TETEAOLO WTOPElITE VO T OYXEDLAOETE RAL UWE WOAVPL.

2. No ypd4yYete TO OVOUATEM®OVVUS O0C OTO TWAVWD UEQOC TWV
PWTOAVTLYQAQ®wV, auéomc uéiig cac mapadobovv. Kanrd diin

ONUEIWOTN OEV EMTOEMETAL VO YOAWETE.

Koatd v amoywonof cog va maoadwoete wali ue to 1e1oddLo

1oL TO QOTOAVIIYQQQQ.

No amraviioete 010 T€TEA0L0 0ag o€ 6Aa ta Oéuata.

KafBe amdvinon emiotnuovird TexunoLouévn eivatr amroderTn.

5. Auvdorera eEétaonc toeic (3) doec wetd TN dravoun TOV
POTOAVTLYQAPWYV.

6. Xpovog dvvatic amoywoenong: uetd tn 10.30" mowiv.

KAAH EIIITYXIA

»

b

TEAOX MHNYMATOX
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AITIOAYTHPIEYXY EEETAXEIX I'" TAEHX
HMEPHXIOY I'ENIKOY AYKEIOY
TPITH 22 MAIOY 2007
EEETAZOMENO MAOHMA: ®YXIKH I'ENIKHYX ITATIAEIAX
YYNOAO XEAIAQN: EIITA (7)

®@EMA 1°

211 eowtioels 1-4 va yodyete 01O TETPAOLO OOS TOV
apltBuo TNg eowtnons xair OlmAa TO yoauua, JTOU
OVTLOTOLYXEL OTN OWOTH ATAVTINON.

1. H vrnépvBpom axrtivofoiia

0. OVUUETEYEL OTN UETATOONMN TOV OEVYSVOU  T1NGC
atudogalpag o 6Cov.

ATOQQOPATAL EMLAEXRTIXRA ATO TNV VAN.
Y. TOOROAEl PWOPOQLOUO.
0. €yeL ueyaAvteQn ovyvoTNTA OO TNV VITEQLMDO.
Movaodeg 5

2. Ztovg Aaumtneec @BopLonoU 1 amodLEyeQon TMV ATOUMYV
VOQUEYVEOV €XEL WS ATOTEAECUO TNV EXTOUTT

a. vrépvBonc artivofohiac.
B. opatic axtivofoliac.
Y. VrEQLWOOVC axnTLvofoAiac.
0. axtivov X.
Movadeg 5

3. Katd ™ dtdomaon vy

o. uetaPdAiietar o atoulroc aplbudc Z 10V UNTELXOV
TVON V.

B. o atouwxdc aplBudc Z ehattdveral ®roatd 1 xrot o
nwaliroc apltbudc A avidvetatr ratd 2.

TEAOX 1HY EAIAAZ




APXH 2H> >EAIAAX

v. Oev alldler oUte o atouwroc aptbudéc Z, ovte o
uwalirdc apbudc A.

0. exméumeTalL PMTOVIO UE EVEQYELN UEQLHWV eV.
Movadec 5

Oepuomvonviry ovvingn eivar n Ortadiraocio xatd TNV
omotla

a. €vac Papvc muvpnvag OLaoTATUL EXTEUTOVTOAC £va
NAERTOOVLO.

B. €yovue ovvévoon OV0 EAQPOOYV TUVENVOV %Ol TO
OYNUATLOUWO €VOC PapVTEQOW.

v. €voacg Bapvc mvponvac oraomdtal o€ OV0o eAA@EUTEQOVC
TVOTNVEC.

0. €vogc mUENVOC UETATOETETAL OE EAOQPOUTEQO UE
EXTOUTTY cwuatiov a.

Movadeg 5

No yaoaxtnoioete TIC MTOOTAOELS 7OV axoAovBouv,

YoaQovTac OT0 TETPAOLO oac OimAa OTO Yyoduuo mTOUv

aVTIOTOLYXEL O xndbe mpotaon, tn AéEn Xwoto, av 1

mootaon eivar owotn, 71 Ad@og, av n mpotoon Eival

AoavOoaouévn.

a. To mpdtvmo 7Tov Bohr epunvever ta yoouuLxd
PaouaTo OA®OV TOV ATOUMV.

B. To omtixd mwuxnvdotepo uéoov eivar avtd mov €yeL TOV
ueyoalvtepo deirntn diabAlaonc.

v. Ta potovia Tov eEXTEUTOVIAL RATA TLC ATOOLEYEQOELC
TOV TUVEONVOV £€YO0VV EVEQYELEC WILXQOTEQEC OANMO TIC
EVEQYELEC TOV PWTOVIMY TOV 00ATOV PWTOC.

0. 2Z& éva vArd omTird U€oovV M TAYVTINTA TOV PWTOC
elvar (0o yio dtagoeTind unxn xvuatoc.

e. H otabBepd didomaong A eEaptdtalr amd TovV aQyL®o
aQLOUo TOV TVENVLYV TOV QAJLEVEQYOV VALXOV.
Movadeg 5

TEAOX 2HY SEAIAAZ
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®EMA 2°

I'a ti¢ moapaxdtw eowtnoergc 1-3 va yodywete oOTO
TeETOAOL0 oac TOoV QELBuo Tne eowtnons xot SimAa TO
YOAUUQA TOV AVTLOTOLXEL OTN OWOTY ATAVTINOY.

1. XZvoxrevn axtivov X mapdyel oaxtivofoiio ehdyLOTOV
UWNROVS RVUATOC Apini. AlmAaoildlovue tmv TAOM UETAEV
avodov xalL xaBdodov otn ocvoxevny. H axtivoforia mov
TAQAYETAL TWOA €YEL EAAYLOTO WNKROC HUUATOC Apmino.

IN'a tiwg ovyvotnteg f; »or f, mov avrtiotoLyoUv OTLC
axTLVOPOAlEC he UN®EN RVUATOC Amint ROL Apin2 LOYVEL:

a. fl = 2f2

B. fl = f2.
Y. 2f1 = f2.

Movadec 3
No atttohoy\oeTe TNV ATAVTNOY COC.

Movadeg 5

2. Avo padievepyd vAhxd A noal B, ndmoira ypovirn otiyum
Exovv ToVv (00 aplBud adLtdomaoTmV TUVENVOV. ZEQOVUE
emiong 6tTL To VALXO A €yeL TETPATAAOLO XQOVO MULTwNg
and 1o B. ITota amd 1ic TaQaxdtm oYXE0ELS LOYVEL YLO TLC
EVEQYOTNTESC TV OVO VALXDV EXELVY TN YOOVLIXY OTLYUN;

L |aN] _1]aN
’ Aty 4 [At]g

s [AN[ 1 |aN
' Atlg 4 |At],

S [AN[ 1 |aN
' At|, 2 [At]g

Movadec 3

TEAOX 3HY EAIAAZ
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Na aLTloAOYNOETE TNV ATAVINOY OOC.
Movadec 5

AVvo axntivec tng (OLOC UOVOYQEWUATIXNG aXTLVOPROALMC
TQOOTimTOVY RAOETA O TO REVO O OMTIXA VALXA A %l
B mdayovc d »at 2d, aviiotorya, nat di€pyovial amd avtd
OmTwec paiveTalL 0TO OYNUC.

A J

A 4

< d—»

Y
A J

B

<— 24 —>

Ta unrn zduatog TnNg artivoPfoiiog ota OVo VALxA elval
AVTIOTOLYO Ao HOL Ag ROL LOYVEL Aa= Ap/2. AV tp %Ol tg €lval
oL avTioToLyoLl YoO0vol dLEAEVONC TNS axTLVOPOAlOC amd T
0v0 vALxrd LoyvEL:

a. ty = tg/2.
B. ta = tg.
Y. ta=tg/4.
Movadec 3
No atttohoy\oeTeE TNV ATAVTNON COC.
Movadec 6

TEAOX 4HY SEAIAAZ




APXH SHY SEAIAAX

®EMA 3°

doptionéva ocwmuatiola emLTAYUVOVIOL %ol OLEQYOVTUL
amd afpLo vOpoyovo Ta AdToud TOV OmOlov Pploxovial Ot
Beueltddn  natdaotaon. ‘Eva gopTtiouévo  ocouatidlo
ovyrpovetal ue €va axrivnto dtouo vdépoydvov, 0TO OTO(O0
Otver to 75% TN ®LVNTIXNC TOV EVEQYELOC.

To dtonuo tTov VOPOYOVOU TaQAUEVEL AXIVNTO UETA TNV
®povomn nal dieyeipetal oe egvepyelann otdbun E,, amd tnv
omola yLo va amouaxQuvOel To MAEXRTEOVIO TOV O TWOAU
WEYAAN amdotaon, Omov dev aAAnAemidod ue TOV mMVENVA,
yoerdletal eAdayrtotn evépyera 0,85 eV.

o. Noa vwoAloytoete tov ®Baviind aplBud n, TS evVEQYELAUNC
ot1a0unc oty omoia dieyépOnne 1o dtono Tov VOPOYOVOV.

Movadec 6

B. Noa oyedidoete 10 OLAYQUUUO TWV EVEQYELORM®YV OTAOUDYV
TOV aTouov, OTO Omolo va goaivoviar oL OVvaTéc
WETAPAOCELC TOV MAEXTOOVIOV TOU OLEYEQUEVOV OATOUOV
2OTA TNV aTodLEYEQON TOV.

Movadec 6

v. Na vmoloyloete TNV CaEYLXN %LVNTLRN EVEQYELDL TOV

POOTLOUEVOV cwUaTLdlov.
Movadeg 7

0. Noa vmoloyioete ™y ovyvotnta €voc gwrtoviov mov 0o
émpoeme va oamoppopnbel amd TOo (0o dTtouo TOV
VOQOYOVOV, WOTE va meayuatomolndel m (dia netdfoon
oTNnVv evepyeLaxn otdbun E,.

Movadec 6

Alvovtar: H olnn evépyera tng Oeneliddove ®a1doTaoNg TOV

atouov tov vdépoydvov E= —13,6 eV.

H otofepd tov Planck h = 4,25-107"° eV:s.

TEAOX SHY SEAIAAZ
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OEMA 4°

ASym ™ec  ueydine evépyelwagc  ovvOEong TV
VOvxAgovimv TwV ocwuatiov o eivar dvvatéc mVEMVIXEC
aAvVTLOQAOELS %OTA TLC Omolec mEwTOVLIA, UE OYETLXA
YOUNAY  %LVNTIRY €VEQYELA, TEOXOAAOUVUV TN OLAOTOON
ehao®dv mwvoNvowv. ‘Eotw 61TL TOWTOVIO WUE ARLVNTLXN
evépyera 2 MeV mpoomimter o0&  axivnto Tvenva

Boopiov 151B We amotéleouo va Onuiovpyovvial Tl
COUATLO O.
a. No yodyPete TNV TUENVIRY AVTIOQMON.

Movadec 4
B. Noa Poeite tnv evépyera Q tnc aviidpaonc.

Movadec 8
v- H aviidpaomn aviy eivar eEd0epoun 1 evdobepun;

Movadeg 5

0. Noa vmoloyioete TV ®LVNTILXY EVEQYELQ TWV TEOTOVIWY
™S avTiopOoNG.
Movadec 8

o tic wélec noeniag divovrtat:
H: myc? = 940 MeV,

HB: mgc? = 10260 MeV,

SHe: myc? = 3730 MeV.

OAHTI'IEY I'TA TOYY EEETAZOMENOYX

1. 210 7TetpddL0 vO YOAYETE UOVO TO TOOXOATAQOUTLXA
(nuegounvia, =natevbvvon, eEetaldusvo padbnua). Na

unNv ovTiyodwete ta Oépata 0to TETEADLO.

TEAOX 6HY SEAIAAZ
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EITANAAHIITIKEX AITIOAYTHPIEX EEETAXEIX
HMEPHXIOY I'ENIKOY AYKEIOY
ITAPAXKEYH 29 IOYNIOY 2007

EEETAZOMENO MAOHMA: ®YXIKH I'ENIKHYX ITAIAEIAX

YYNOAO XEAIAQN: EIITA (7)

O®OEMA 1o

211 eowtnoeic 1-4 va yodyete 0to TETOAOLO oQ¢ TOV apLtOuo
NS €0WTNONS xalL OlmAa TO YQOQUUO TOU OAVTLOTOLYXEL OTN
OwWOoTH ATAVINO.

1. To dtouo Tov VOPOYOVOV OtaV PotloneETAL OTN OEUEALDON
roataotaon €xer ohxn evépyela E{ =- 13,6 eV.

Av amoppogpnoel evépyela 18 eV:

a.

B
Y-
)

OlLeyelpeTaL.
LoviCetat.
EXTEUTEL P TOVLA.

TO NAEXTOOVLO TOV UETAMNOA OO Ul ETLTOETOUEVT
TOOYLA 0 GAAN TOOYLA ueyaAvtTePMC EVEQYELOC.

Movadec 5

2. H Bewpila tov xpfavra:

a.

ROTEQOLYPE TNV  NMAerToOmayvnTixy Bewplo  TOV
Maxwell.

Oéyxetal OtTL %GBe ATOUO OATOQQOPA HROL EATEUTEL
eVEQYELD XATA CUVEYN TOOTO.

Oéyxetar OTL M €VEQYELD TOV  @OTOVIOV  E€lval
aveEAQTNTN amd T cVYVOTNTA TOVC.

eounvever  goarvoueva mwov  oyetiCovralr ue TNV
alAnAemidopaon NS QwTELVAS axrnTLvoPfoAiog ue Tnv
VA.

Movadeg 5

TEAOX 1HY EAIAAZ
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3. To avBpwmivo udtL wmoper va O&L UOVOYOWUOATLKRN
NAEXTOOUAYVNTILXY AXTLVOPOALM, TO UN®OC AUVUATOC TNG
omolac 0To ®REVO elvat:

a.
B
Y.
o

4. H

100 nm.
300 nm.
500 nm.
800 nm.
Movadeg 5

LOYVEN mVENVIXn Ovvaun ueta&l Ovo vouvxheoviwv

gival oxedo0v undé€v otav mn améoTeon UETAEY TOV
REVTOWYV TOVGS ELVOALL:

8

4-107"* m.
4-107'° m.
4-107"% m.
4-107*° m.
Movadec 5

2TNV TaQUAXATW EQWTNON 5 va yodyete 0t0 TETPAOLO OO
T0 yoaduuoa xdle mootaons xair dimAa o& xabe yoduuo T
AEEN Xwoto yia 1) owotn mpootaon xaL tn AEEnN AdBog yLa
™ AavOaouévn.

5. a.

O draonedaouog opelAeTaolL 0TO YEYOVOC OTL O OelinTNG
OLABAaoNg Tov VALXOU €XEL OLALPOOETLRY TLUN YLQ ®AOE
YOWUO.

Ooo uwnpdtepn ceivar m evépyela ovvoeonc avd
VOUrAESVLIO €VOC muEenva 1000 OTaBEQATEQOC €lvVaLl O
TVONVOC.

To pdopa Tov artivov X €ival névo yoouuLro.

H odwadxaocioa »atd v omoia €vagc mvenvacg
uetatoémetal o€ €vav AdAAo muvEonva OLAQOQETLXOV
OTOLYELOV OVOUALETAL HETAOTOLYELWON.

TEAOX 2HY SEAIAAZ
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€. ZTOVC AOAUTTNOEC AAOYOVOV €YOVUE RATAAVTLXY OQAON
TOV wwolov otV emavatomoBétnon TV ATOU®V

folpoauiov oto viua.
Movadeg 5

OEMA 20

I'io t1¢ mapaxdtw eowtioelc 1-3 va yodyete o070
TETOAOL0 O0ac TOV apLBuo Tng eowTNong xatr Simia 1o yoduuco
TOV OVTILOTOLYEL OTY OWOTH ATAVINON.

1. Movoypowuatiry @OTELVH] OXTI(VO o TEOOTITTEL OTY
oLaymEloTiry emigpdvero 0vo unéowv I nav II, omdte
TOOXVTTOVYV OL ARTIVEC B ®aL .

A

]I
p—{
=2

ao. ['ia tovg delntec OLdBAaonc Twv dvo uéowv Ba LoyveL:
i) n;> np.
ii) n;=n.
iii) n;< np.
Movadeg 2
Na OtratoAOYNOETE TNV ATAVINOY OOC.
Movadec 4

TEAOX 3HY EAIAAZ
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B. T ta uqnn rduatog TV axtivov o, B xar y Oa
LOYVEL:
i) Ao > Ag nov A > A,
ii) Mg =Apg nat Ay > Ay
iii) Ag=Apg nav Ay = A,
iv) Ag=Apgnat Ay < A,
Movadeg 2
Na OtratoAOYNOETE TNV ATAVINOY OOC.

Movadecg 5
H oAwn evépyeia TOUV mMAExTQOVIOV OTO ATOUO TOV
vdpoySvou (evvoovue TNV €VEQYELO TOV CVOTHUATOC TOV
amoTeAE(TAL ATTO TO NAERTOOVLIO %Ol TOV AXIVNTO TVENVA
TOV OTGUOV) elvaL:

a) E=-ki. B) E=-ki. v) Ezki.
r 2r 2r
Movadeg 2
Na Ot®altoAOYNOETE TNV ATAVINOY OOC.
Movadeg 5

AVO UOVOYQWUATIRESC MNAEXRTOOUAYVNTLXRES aAXTLVOPOAlEC
axtivov X, ot A nav B ue ovyvéinreg fp noav fg
avtiotolya, mEoomimTovyv xdBeta o0 mMAARA OQLOUEVOU
TAYOVC %ol TNV OLATEQVOVV.

Av o > fg 10718

) TO TOO0O0TO TNG axTLVOPfOAlag A mToOv amopQoENnONxe
glvalr peyaAvtepo amd TO AVIIOTOLYO TOCOOTO TNG
axtivopoliac B.

B) to mooootd tng axntivoPfoAlag A mov amoQpEoENONxE
elval uwxpotEQO amd TO AVTIOTOLYO TOOOOTO 1TNG
axtivopoliac B.

TEAOX 4HY SEAIAAZ
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Y) T0 TO0000TO TNS axtivofoliog A mov amoppoPnNOnxe
elvalr (00 we To AVIIOTOLYO TOOCOOTO TNG AXTLVOPBOAlaC
B.

Movadeg 2

Noa dtnalohoyoeTE TNV ATAVTINOY OOC.
Movadec 3

OEMA 3o

Apoywnd axrnivnto MNAERTEOVLIO emiTAXVVETAL OE OLAQOQQ

ovvautxotv V nar auéowg UeTd ovyrQovetalL Ue axivnrto

atouo voOpoyovov mov Lotoxretar ot Oeuehiwon

®aTAOoTOON. MeTtd TNV %poVon TO MNAEXTOOVLIO E€YEL

nivnTirn evépyera K'=0,41 eV. To dtouo tov vdpoyovov

amoppo@d evépyelto xat uetafaiver otn 2" direyepuévy

AATAOTAON.

Oemwpovue OTL TO GATOUO TOV VOQOYOVOU TOUQUUEVEL

arnivnTo #atd TN OLAQHRELA TNS AAAMAER(OQAONS TOV UE TO

NAEXTOOVLO.

Na vrohoyloete:

a. TN dLagopd dvvaultroy V mov emLTAYVVE TO NAEXTOOVLO.
Movadec 6

B. T Ovvauwxny evépyelto TOV MAEXTQEOVIOU TOV CATOUOV
dtav Potoxretar otn 2" dieyepuévn ®atdoTOO.
Movadec 6

Y. TO UETEO TNC OTEOPOPUNS TOV MAEXTOOVIOV TOVU ATOUOV
otav Potoxetatr oty 2" dieyepuévny vatdaoTaon.
Movadec 6
0. TN ueyaivtepn OUVATH OVYVOTNTA TOV QOTOVIOV OV
WITOQEL VO eXTEUPEL TO ATOUO TOV VOQPOYOVOU RATA TNV
amoOLEYEQON TOV.
Movadeg 7
Alvovtaud:

h
h=4,03-10"" e Vs, —=1,3-10" eV, E;=-13,6 eV.
7T
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OEMA 4o

/ / /7 /7 /7 238
Je wdmoio mwétompo To Povo Eadievepyd odtomo g, U

nepléyetar o€ mwooootd 50%. To 1od6tomo avtd €yEL
nuiteoiodo Tonc 4,6-10° étn wnar dwwomdrar o mvorive Th ue
EXTTOUTTY) COUATIOV OL.

a.

/7 /7 /. / 2
Na vrohloyioete Tn otabepd OLdomaoNc TOV TVENHVA ggU.
Movadec 6
[16on nala metodpatoc €xet evepystnta 15-10° Bg;
Movadeg 7
[I6ca ocwudtia o exméumovrtalL ava OevTeEQOAETTO ANO
47,6 g TETOQWWUOATOC;
Movadec 6
‘Eva amd 1o exmeumoueva coudtio o evépyelac 4,5 MeV,
/ /z / / / 200
notevfuivetar amd moAV uaxpid mpog mvonva ‘ggHg o
omoioc mapauéver axrivnroc.
Na Boelte TNV €AdyLOTN ATOOTOAON ATO TOV TUENVA OTNYV
OO0 WTTOPEL VO TANOLACEL TO COUATLO C.

Movadec 6
AtvovTaL:
In2=0,69, 1 étoc=3-10"s, e=1,6-10""C, N =6-10%
T to 28U Mpo=238 2, 1 MeV=1,6-10"2J.
mol
N -m?

2tafepd tov vouov tov Coulomb: k=9-10°

C2

OAHTI'IEYXY I'TA TOYY EEETAZOMENOYX
210 1e10ddL0  va  yodyete udvo TO  TOOXUTUQARTLRA
(nueoounvia, sEetaléuevo nwaddnua). Na unv aviiypdyete to
0éuata oto TETEADLO.
Noa vYodyYete TO OVOUATETAVVUO OO OTO TAVH UEQOS TWV
WTOoAVTLYQApwV, auéomc uéAhig cag mapadobovVyv. Kanrd diin
ONUELOCTT OEV EMLTOEMETAL VO YOAWETE.

TEAOX 6HY SEAIAAZ




APXH 1H> >EAIAAX

AIIOAYTHPIEYX EEETAXEIX I'" TAEHX
HMEPHXIOY 'ENIKOY AYKEIOY
IIEMIITH 22 MAIOY 2008
EEETAZOMENO MAGHMA: ®YXIKH I'ENIKHX ITAIAEIAX
YYNOAO ZEAIAQN: IIENTE (5)

OEMA 1°

211c eowtnoels 1-4 va yodyete oto TETQAOLO OAS TOV
aplBuo Tng eowtnone xair OimAa TO YyoAuua, JTOU
QVTLOTOLYXEL OTN OWOTH ATAVTINON.

1. Axtiva modoiLvov @mwTOC TEOEQYOUEV] amd TO AREVO
eLoEQYETAL O€ OEEAUEVN VEQOV, TOTE

g. 1N TayxvTNTO TOV PWTOC AVEAvVETAL.
B. m ovyvoTnTA TOV PWTAOC UELDVETOL.
Y. TO WN®OC ®XVUATOC TOV WTOC OV UETAPAAAETAL.
0. TO UN®OC XVUATOC TOV PWTOC UELWOVETAL.
Movadec 5

2. Katd 1 d8idomoaon P evéc opoadievepyoy muvpnva
TaQdyeTaL NAERTOOVLIO. To NAEXRTOOVIO AVTO TEOEQYETUL

g. and To NAEXTEOVLO TOV TEQLPEQOVTAL YUQW OO TOV
TVON V.

B. amd Tov mvpnva otov omoio vmapyovv eAevbepa
NAEXTEOVLA.

Y. amd T 0LAOTOOoN VETQOVIOV TOV TVON V.
0. amd TN OLdomaon TEWTOVIOV TOV TVENVA.
Movadecg 5

3. Ouv padievepyéc axntiveg o, P, Yy, TA VETEOVIOL %Ol 1
niextoouayvnTixy  axtivofoAia  ueydAng  evépyeLac
ovoudlovtal LoviCovoec axtivofoAiec OLOTL:

a. €ival Lovra.

TEAOX 1H> AIIO 5 ZEAIAEX
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B. eivaLr padievepyéc.
Y. TooxraAlovv Broloyirnéc PAdPec.
0. TEORAAOVUYV TO OYNUATLOUS LOVIWV.
Movadec 5

4. O ypob6voc TOoV vmOodLTAaoLaouoU €VOC padleveQyoU
oTolyelov eEapTdTOL:

g. amd ToV aQyL®o aplBud TVEHVLV.
B. amd 1o €(doc Tov padLeveQ YOV OTOLYELOV.
Y. amd v evepydtnta Tov delyuatoc.
0. amd ™ uadla Tov padLEVEQYOU OTOLYELOWV.
Movadec 5
5. Na yoapoaxtnoioete TIC mTOOTAOELS mTOU axoilovBouvv,
yoa@Qoviac OTo TETEAOLO oac OimAa OTO Yyoduuo mTOUv

avVTIOTOLYXEL O xdbe mopotaon, tn AéEn Xwoto, av 1
mootaon eivar owotn, 71 AdOog, av n mpooTOOon EIVAL

AavOoaouévn.
a. OuvvmepLwdelg antiveg elvatl 0paTtéc Yo To avOQOTLVO
WATL.

B. To pwc ovumepLpépetal Allote w¢c vvua xoalL AAAote
w¢ ocouatidLo.

Y. ZVugmwva ue to mpétvmo tov Thomson ta dtoua tTwv
AEQIMV EXTEUTOVYV YOOAUULLS A OouC.

0. To padievepyd %0PAATLO YOMOLWOTOLE(TAL YL TNV
EMLAEXTLRN ROATAOTQOPT LOTWYV, OTWCS E(VAL OL OYROL.

e. H antivoPoria o dev entpé€metal amd 1O wayvntixo
medio.
Movadeg 5
OEMA 2°

I'a ti¢c moapaxdtw eowtnoeig 1-3 va yodywete oOTO
TeETOAOL0 oac TtOovV QELBuo Tne eowtnons xot SimAa TO
YOAUUQA TOV AVTLOTOLXEL OTN OWOTY ATAVTINON.

TEAOX 2H> AIIO 5 ZEAIAEX
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Av amd Ttov owAfqva evoc Aoumtioa @bOopLouov
AQPALOECOVUE TO EOCMWTEQLRO TOV EM(YOLOUQ, O AAUTTHOOC

a. 0o pwTiCeL mepLoodtepoO.
B. dev Oa enméumer xautd axtivoPfohia.
v. Oev Oa exmEUTEL 0QATO PWC.

Movadec 3
Nao aLTloAOYNOETE TNV ATAVINOY OOC.

Movadec 5

Ortav to dtouo tov voépoydvov Poloxetal ot Beuehlwdn
TOV XOATAOTAON 1 ®XLVNTLXY EVEQYELOL TOV NAEXTQOVIOV TOV
etval K. Av 1o dtouo tov vdpoydvov uetafel otn devtepn
OLEYEQUEVN TOV XAROATAOTAOTN, 1N AULVNTLXRY EVEQYELDL TOV
NAexTOOViov TOV YiveETUL

a. 2K
K
B. 9
v X
"3
Movadec 3
No atttohoy\oeTeE TNV ATAVTNONY COC.
Movadeg 5

Padievepyoc mvonvac A €xer evépyera ovvdeong avd
vourAedvio 7,9 MeV/vourAedvio.

Padievepydc mupnivacg B €yel evépyera ovvoeong Eg=1.200 MeV.

Av o mvponvag A elvalr otaBepdtepog and tov mvpnva B,
10TE 0 Ualinoc apLbudc tTov mvpofva B umopel va €yl tnv
TLUY:

a. 140

B. 150

TEAOX 3H> AIIO 5 ZEAIAEX
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v. 160
Movadec 3

Nao aLTloAOYNOETE TNV ATAVINOY OOC.
Movadec 6

®EMA 3°

H ot00e0d dtdomaonc tov tootémov M elvar 107 s™L

a. Na vmoAloyioete 1Tov Ypod6vo vmodiTAQoLOUOV TOV
tootémov .
Movdaodeg 6

B. Na Poeite tov apBud TV mTVERvOv Tov Lootdémov '3

nov mepLéyovtal o §va delyna evepydtntac 10° Bq.
Movdaodeg 6

Y. Oeswpwvrtoag t=0 TN X0OVLXN OTLYUH TOV TO TOQATAV®
delyna €xel evepystnta 10° Bqg, molog aptBudc mupnvmyv
Bl 9o éyev Swaomaotel wpéyor 0 Y00VIXH OTLYMA
t,=21-10%;

Movdaodeg 6

0. IIéom Ba elvar m TuMq TNC €EVEQYOTNTAC TOV OE(YUATOC TN

XQOVIXN OTLYUN g
Movaodeg 7

Atvetalr: In2~0,7

OEMA 4°

Movoyowuatiry] oaxTivoPorioc @mwTOc OLATEEYXEL OTO HAEVO
andotoon d=10h, oe yodvo 2-10' s, dmov Ay 1O wHfnOC
2VUATOC TNC AXTLVOPBOATOC OTO REVO.

a. No vwohoyioete TO WHROC RVUATOSC TNS aAxTLVOPBOAlOS OTO
®EVO ®aL VO €EETAOETE AV AVTYN AVIAXEL OTO 0QATO PAOUO.

Movadec 6

B. Na wvmoloyicete 1tnv evépyela €vOC @mwTOoVviov TNC
axTLvoPoAliog oto ®EVO.

Movadec 6

TEAOX 4H> AIIO 5 ZEAIAEX




Y.

et

APXH SHY SEAIAAX

H axtivoPorio avti amd 1o ®evo €L0€p)eETAUL 08 dLa@AVEC
wé€oo wue Oetntn OtdBAaonc n=1,5. Na vroloyioete o€ 1000
voOvo Oraviel amédotaomn 10k, oto WEco avto.

Movadec 6
Noa PpeBel o apBudc unxrdv rniuatoc e axtivoPfohiac

0T0 WEOO AVTO, TOV AVILOTOLYEL oTNnVv amdotaon 10A, tnv
omoia dravvel n axtivoPfoiia oto tdLo uéoo.

Movadeg 7
ATvovToLl N TayyTnTa Tov QOTéC 010 ®eEVE co=3-10°m/s xat
n otaBeod tov Planck h=6,6-107* J-s.

OAHTIEX I'TA TOYX EEETAZOMENOYX

210 TETEAOLO VO YOAWYETE UOVO TO TOOXUTUQXTLXA

(nuepounvia, eEeTtalouevo wadnuoa). Na nnv
avTiyoayete ta Bépata 0To TETEADLO.

. Na yodyete 1O OVOUATEMWOVVUO OOC OTO TAVW WEQOC TV

poToavVTLYohpmwy, auféomc uoAlg ocoagc mapadoBovv.
Koptd aAAn onuetwon dev emTQEMETAL VO YQAPETE.
Katd tnv amoywonon ocoag va mapadhoete noll we to
TETOAOLO ROUL TA YWTOAVTIYQQ@O.

No amoaviioete 010 TeETEdOL0 o0ag o0& 6Aa Ta OEuata.

Na yodyPete TIC AMAVINOELS O0C WOVO UE UWTAE | WOVO UE
uwoavpo OTvAS. Mmopeite vo YONOLUWOTOLNOETE WOAVPL
LOvVo yio ox€OLA, OLAYQAUUATO KOl TTIVOAREC.

KaBe amdvinon emotnuovixd texunolouévny eivat
aATOOENTY.

ArvGoxero eE€taonc: teelg (3) doec uetd TN dravousy Twv
PWTOAVILYQAPWYV.

Xpo6vog dvvatic amoywoenong: uetd tn 10.30” mowuvy.

KAAH EIITYXIA
TEAOX MHNYMATOX

TEAOX SH> AIIO 5 ZEAIAEX
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EITANAAHIITIKEX AITIOAYTHPIEX EEETAXEIX
I'" TAEHX HMEPHXIOY I'ENIKOY AYKEIOY
TPITH 1 IOYAIOY 2008

EEETAZOMENO MAOHMA: ®YXIKH I'ENIKHYX ITATIAEIAX

XYNOAO XEATAQN: IIENTE (5)

OEMA 1o

211 nuittedeic mootaoerg 1-4 mov axoAlovBovv, va yoAYeTe
OTO TETPAOLO 00 TOoV apLlBuo tne faocitxns podons xat, dimia
TOV, TO YOAUUQ TTOV QAVTLOTOLYEL OTO OWOTO CVUTANOWUC TNG.

1. To ayvwoto copuatidlo X, WOV CVUUETEYEL OTNV TVONVLIXN

avtiopaon X+;Li—>‘2‘He+‘2‘He, elvat

> < T R

NAEXRTOOVLO.
TOWTOVLO.
veTEOVLO.
coudtio a (;He).
Movadeg 5

2. H vmepuaddng axtivofohria

a.
i
V.

elval oot UeE Yyuuvo ndt.
QAVLYVEVETOL UE TOVC QWEATEC VITEQUVOQOV.

elval axntivofoAlo ue uNrog ®RVUATOSC UEYAAVTEQO TWV
400 nm.

TEOXRAAEl AUAVOWON TOV PWTOYQUPLROV TAARDV.
Movadeg 5

3. Ta yoauuitrd paouato TwV VOQOYOVOELOWY EQUNVEVOE

o < T

10 Tpodtvmo tov Rutherford.
o Roentgen.
T0 TPpdTVTOo TOV Bohr.
10 TPpdtTumo Tov Thomson.
Movadec 5

TEAOX 1H> AIIO 5 ZEAIAEX
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4. O nalirnoc apltBudc A evogc mvuponva exgpoalel

a. TOV apLOud mowTovimv.

B. TovV 0pLOUd vetpovimyv.

Y. TO A0QOLOUC TEWTOVIWY XL VETQOVIWV.

0. 1O AdBpoLoud TEWTOVIWYV %Al NAERTQOVIWV.

Movadec 5
5. Na yoapoaxtnoioete TIC mTOOTAOEL MmOV axoilovBouvv,
yoa@Qoviac oto TETPAOLO oag, OimAa OTO yoAuuo mTov

avVTIOTOLYXEL O xdbe mopotaon, tn AéEn Xwoto, av 1

Tootaon eivar owotn, 71 AdOog, av n mpoTOOon EIVAL

AavOoaouévn.

a. O o@wopatéc vmepvBpov aviyvevovyv  adpaTtn
axtivoporia ueta&d 700 nm xov 10° nm.

B. Me fdon tnv xPaviiry Bewpia tov Planck, 1o @wc
EXTEUTETAL XAUL ATOQQOPATAL ATS TA ATOUO TNG VANC
1OTA OVVEYN TOOTO.

v. Ta ootd, emeldq mepL€yovv oOTOLYElO ueydiov
atoulxov apLBuov amroQEOEOVV TEQLOOOTEQO TIC
axtivee X am’ O,TL OL LOTOlL OL OTMO(OL ATWOTEAOVVTUL
amd eAa@EOTEQQ OTOLYELQ.

0. ZTOoVC AOUTTNOEC TVQAXRTWOEWS WOV AELTOVQYOUVV
ravovixd mn Oepuoxrpaoio Tov vAuatoc Polgoauiov
etvatl 400 °C.

e. To mpotvmo tov Rutherford ovoudCetar mAavntixod
woviéLo.

Movadeg 5
OEMA 20
1. Avo povoyowuotixéc oxtivofoiiec (A) xoar  (B)

dLadtdovtalr oTto ®EVO Ue UN®N 2RVUATOC A %Ol Ap
aviioTolya, yLo To omota LoyveL N 0XEon Aa=2Ag. AV eilval
YVvootd OtL to  oavlpwdmivo udtL  aviihouPavetotl
artivofoliec ue unxn rvuatoc and 400 nm €wg 700 nm
natr N axtivoforio (A) eivor opaty, 16te N artivofolria
(B) eival

TEAOX 2H> AIIO 5 ZEAIAEX
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g. 0QOTH.
B. vmepLdONC.

Y. vmépvOon.
No emihéEete TO YQAUUO TOV OVTLOTOLYEL O0TO OWOTO
OVUTTANQ WU L.

Movadec 3
Na aLTiohoYNOoETE TNV ETLAOYN OOC.

Movadeg 5

Zmv mvonvixy oavtidpaon A+B—o>IT'+A divovrtar ov udleg
noeuioc tov mvoNvov my=14,003u, mp=1,009u, m=14,004 u,
Mma= 1,007 u.

H evépyera Q tng avtidpaong eival

a. OeTiLnn.
B. apvnTLxy.
VY. UndEv.
Noa emiléEete TO YOAUUO TOV OAVTLOTOLYXEL OTO OWOTO
OVUTTANQ WU L.
Movadec 3

Na aLTiohoYNoETE TNV ETLAOYN OOC.
Movadec 5

€ OvoxeEV] moapaywyne oaxtivov X, m TAON TOV
epapuoletal netTa&v avédov rat rabddov sivar V=33kV.

H péyiotn ovyvotnta ToV EXTEUTOUEVOY POTOVIOYV E(VaL
o. 8-10'°Hz.
B. 16-10'°Hz.

v. 33-10'°Hz.
No emihéEete TO YQAUUO TOV OAVTLOTOLYEL OTO OWOTO
OUULTANQWUCL.

Movadec 3
No alttioAoyYNOETE TNV ETLAOYT OOC.

Movadec 6

AlvovtaL: To oTolxelddec popTio Tov nherntooviov e=1,6-10"°C, y
otaBepd Tov Planck h=6,6-10"*T-s, 1kV=10V.

TEAOX 3H> AIIO 5 ZEAIAEX




APXH 4H> >EAIAAX

®OEMA 3o

YrnépovOpon axtivoPorio Oradidetar otov afpa UE WUNROC
20uatoc A,=900 nm. H axtivoPoric amoppoogpdtalr TAMO®C
and moodtnto vepoy ue ovlud 10%° pwrtdévia/s. Tvwpifovue
OtL Yo va avEnBel m Oepuoxpaoia avTRg TS TOCATNTAUC TOV
vepoU =natd 1°C (fabud Kehoiov) amaiteitar evEéQyeLa
E=1100 J.

0. Na vmoAloyloete tnv evépyela €vOC WTOVIOV AVTING TNC
arTLvofoAtac.

Movadec 6

B. Noa vmoAloyloete tnv ohixn evéQYeELd TV QPMOTIOVIOV TO
omol0 AmOQEOP®WVINL AmO TNV TAQATAVE TOOCATNTA
veQOoU o€ yoovixrn ditdprelta t;=20 s.

Movadec 9

Y. Avn (0o mooodTnTA VEQOU ATOQQOPNOEL axTLVOPBOAla YLa
yoovixrn Oitapxela t,=100 s, va Pfoeite ™) uetafoin ng
Bepuorpaociac Tov vEQOU OTN XOOVLRN dLAQRELA t).

Movadec 10

Atvovtor 1nm=10"m, h=6,6:107*Ts, n Taydtnta TOV
P Téc 01OV 0épa c,=3-10°m/s.

OEMA 4o

To wé€tpo TNC OTPOQYOEUNS TOV MNAEXTQOVIOV €VOC aTOUOV
vOpoyovov, Otav avtd PEIORETAL OE ULOL ETLTOETOUEVY

/ /7 / 2h /7 /
oieyepuévn roataotaon elvatL, =—, 6mov h n otabepd tov
T

Planck.
a. I[Totog o ®V¥pLog %Pavtindc aplBuds n g XA TAOTAONS AVTNG,

Movadec 6
B. Noa vmoloyioete Tnv olnm evEQYELD TOV MAEXRTEOVIOV

OTNV RATAOTOON AVTH.
Movadec 6

TEAOX 4H> AIIO 5 ZEAIAEX
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APXH SHY SEAIAAX

Noa oyedidoete o€ OLAYQAUUO EVEQYELARMDYV OTAOUWDY OAEC
TiIc Ovvatéc uetafdoelgc TOV MAERTEOVIiOV OamS TNV
TAQATAV® OLEYEQUEVT RATAOTAON OTY OEUEALDON.

Movadec 6

Na vroloyioete TNV EAAYLOTN OATALTOVUEVY EVEQYELO TOV
TOEMEL VO ATOQQOPNOEL TO ATOUO WOTE TO MNAEXRTOOVLO
amd TNV apytrn oteyepoué€vn ratdotaon vo foedel entoc
niextonoV mediov TOV JTVENVE TOVU ATOUOV  TOV
VOPOYOVOW.

Movadeg 7

Atvetal ) evépyela ot Bepnelidddn ratdotaon E=-13,6 eV.

OAHTI'IEX I'TA TOYX EEETAZOMENOYX

310 1eTEdd0  va yodyete uovo Ta  TEORATOORTIRG  (nuepounvia,
gEetalduevo nadnua). Na unv aviryedypete to Ofuota 0to 1T€T0A010.

Noa ypdyete TO OVOUATEROVVUO O0C OT0 TAVD wépog TV
POTOAVTILYQAPWY, auéoms WOAS oog mapadobovv. Kautd dAAn onueioon
OEV EMLTOEMETAL VO, YOAWETE.

Katd v amoywonon ocag vo mapadwoete walli ue 1o 1eTpddlo ®olL T
POTOAVTIYOOLPAL.

No arovtioeTte 010 TeTEAOL0 oag o€ 0Aa Ta BéuaTta.

Noa yodyete TIC ATAVINOELS O0C UOVO UE WITAE 1] WOVO UE Uapo OTUVAC.
Mmopeite vo. YoNOWOTOLNOETE WOAUPL LOVO Yior OYXESLOL, OLOYQAUUCLTO HOLL
TIVaRES.

Kda0e amdvinon emotnuovixd TeEXUnQLmUEVY vl amoderT.

Arvdpreio eEétaonc: Tl (3) dpec uetd TN dravoun TWV POTOAVILYOdPOV.
Xpovog duvatig amoydonons uetd ™ 10.00” tomuvy.

KAAH EIITYXIA

TEAOX MHNYMATOX

TEAOX SH> AIIO 5 ZEAIAEX
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AIIOAYTHPIEYX EEETAXEIX I'" TAEHX
HMEPHXIOY 'ENIKOY AYKEIOY
AEYTEPA 18 MAIOY 2009
EEETAZOMENO MAGHMA: ®YXIKH I'ENIKHX ITAIAEIAX
LYNOAO ZEAIAQN: EEI (6)

OEMA 1°
211¢ eowtnoelc 1-4 va yodwete ot0 TETPAOLO OAC TOV
aoltBuo tnc epwtnonce xair OimAa  TO Yyoduuo TOU
OVTLOTOLYEL OTN OWOTH ATAVTINON.

1. Katd tnv avdivon AevxoV gwTtog amd YVAALVO TOiowa, N
YOVIO EXTOOTNS TOV RITOLVOV YOWUATOC E(VaL:
0. ULXQOTEQEMN TNG YWVIOC EXTEOMNG TOV LWOOVS %L TNG
YOVIOC EXTOOTNEC TOV XORAKLVOU.

B. ueyalvtepn TNg YOVIOS EXTOOMNG TOU ROUKLVOU XL
TNG YOVIOC EXTOOTNEC TOV LADOOVC.
Y. UEYAAVTEQM TNG YOVIOC EXTOOMNG TOV ROUKLVOU XL
WLXOOTEQTN TNEC YO VIOC EXTOOTNS TOV LWOOVC.
0. WLxEOTEPN TNC YWVIOC EXTOOMNS TOU UORKLVOV XL
LWEYAAVTEQN TNC YO VIOC EXTOOTNS TOV LWOOVC.
Movaodeg 5
2. H vreputdddnc axtivofohria :
€xer uqrnog xvvuatog arwd 400 nm €wg 700 nm.
elvar opaty.
OV MTEOXAAEL AUAVOWON TNS PWTOYQUPLRNG TAAKRC.
YONOLUOTOLELTAL YLO TNV OTXOOTEQWON LATOLAOYV
eoyahelmy.

co-g'.ag

Movadeg 5
3. O apBudg Twv nhextpoviov ®dbe atéuov elval:
0. (oocue Tov apBud TwV VETEOVIMYV TOV TVENVA TOV ATOUOV.
B. (ococ pe tov alBud TWV TEWTOVIOV TOV TVENVA TOV
ATOUOV.
Y. OumAdolLoc tTov aQlBuov TwV TEWTOVImV TOV TVERHVA
TOV ATOUOW.
0. OuwAdoloc Tov aELBUOV TWV VETQOVIHV TOV TVONVA

TOV ATOUOW.
Movdaodeg 5

TEAOX 1H> AIIO 6 ZEAIAEX
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4. To @wg TOV ACUTTNOWV TVQARTWOEWS WUE VAU
Bolpoauiov eival amotéleonua:
g. TNC amodLEYEQONEC THV ATOUWY TOV PoAgpoauiov.

TNC OLAOTAONS TOV TVONVWY TOV PoAgpoauiov.

™NC OLEYEQONC TV TVEN VWV TOV fOAPOANiov.

™NC OLAOTOONS TOV NAERTQOVIWY TOV foAgpoauiov.

Movadeg 5

5. Na yapoxtnoioete TIC TOOTACELS TOV 0x0A0VOOUY, YOAPOVTAS
OTO TETOAOLO oa¢ OimAa OTO Yoduua IOV OVTLOTOLXE[ O %AO€
TOOTOON, TN AEEN XwoTo, av n mpoTaon eivar owotn, 1 Ad@og,
v 1 TOOTAOoN EIVaL AaVOQoUEV.

a. Ooco ueyahvtepn eivar n Oepuoxpaocio tyne xaBdo0v
evoc  owAnva  moapaywyne axtivomv X 1600
ueyoalvtepog e€ivar o aplBudc Twv mAexrtpovimv mov
EXTEUTOVTAL OTN LOVAdA TOV YOOVOW.

B. Ov vmépvBpec axtivofoiiec €xovv uNxrn «VUATOC
uwxpotepa anxd 700 nm.

Y. To mpdétumo tov Bohr dev umopei va emexntabel yia 10
vdpoyovoeldéc 10v He™.

0. Ouv Ahoumtiees yoaralia-twdiov eivar yvwotol g
Aoaumtioeg aloyovov.

e. H evépyera ovvdeong avdé VOURAEOVIO UETQAEL TN
otaBepdTnTO EVAC TVENVA.

Movadeg 5
OEMA 2°

I'a tic moapaxatw eowtnoels 1-3 vo yodyete oOTO
TETOAOLO Oas TOoVv apLBuo tns gpowtnong xat SimAa To
YOAUUQA TOV AVTILOTOLXEL OTN OWOTY ATAVTINON.

1. HAlextoopayvntinny axtivofoAiia uprove rduatoc A, OTO
®eEVO OLaotoeTalL oe yvahl ue delntn OvdBAaong n>1. H
evépyeLa evVOC pwToVviov TNng axtivoPfoAlac:

0. eival ueyaAvtepmn oto %EVO.
B. €yxev v (Ora TLWY 0TO YVAAL %L OTO %REVO.
Y. €lval peyahvteQn 0to yvahl.
Movadec 3

TEAOX 2H> AIIO 6 ZEAIAEX




APXH 3H> >EAIAAX

Na aLTloAOYNOETE TNV ATAVINOY OOC.
Movadec 5

2. Aieyeouévo atono vOQOYOVOU OTOJLEYEIQPETUL AHOL TO
NAERTOOVLIO TOV puetafaivel amd TNV ToOoYLA Ue ®RPAVILXNG
aplBud n=2 otV TEOYLA e xPaviiro aplbud n=1.

Av F, elvar m eAxtizy mAextoixn OUvaun mTov COXEL O
TVONVAC OTO NAEXRTOOVLO OTNV aP)Lxf TeoyLd ot Fi elval
N avtiotolyn dVvvaun otV TEALRN TEOYLA, TOTE LOYVEL:
a. F2:4F1

F
. Fp=-
B. F 2

F
. F=-1
Y- ™ 16

Movadec 3

No attioAoyNoeTE TNV ATAVTNONY COC.

Movadec 6

3. Ailvetalr m mvponvirn aviidpaon:

1 235 88 136 1
ol + 92U - 3ssr + 54X€ + X1
Téte LoyveL:
a. x=12
B. x=8
Y. Xx=6
Movadec 3
No attitohoy\oeTE TNV ATAVTNONY COC.
Movadec 5

TEAOX 3H> AIIO 6 ZEAIAEX




APXH 4H> >EAIAAX

®EMA 3°

AemT novoyowuatixy OEoum €L0EQYETAL OO TO %EVO OF

7/ / / 3 / / /
YVAALVY TAdro madyovg d :? m, OmTwWe ALVETOL OTO OYNUOL.

H axtivofolia oto ®evo €xel uroc ®xVuatoc A,=600 nm »ot 1
vyovia OtdBhaong 0to onueio L0600V TNS d€ounc oty YVAaALvY
nharo eivor =30°.
O delntneg dLdBAhaoneg Tov YyvaAtov yio TNV arTLvVOofoAiio avTn
eivalr n=1,2.
Na vrtohoyiLoBovv:
a. To unqrog xvuatog A tng artivofoiiog aving 0To YVaAl.
Movadec 6
B. H tayvtnta ¢ thg axtivoforiog oto yvatl.
Movadec 6
Y. To yoovird didotnua At mov yperdletar n axtivoPfoiia
YL va OLOLTTEQAOEL TO YVOLAL.
Movadec 6
0. O 0pBudc N tov unrav xduatog tng axtivofoiiag oto
Yvahi ue tov omoto Loodvvauel n dtadoourn tThg oto YVaAl.
Movadeg 7

TEAOX 4H> AIIO 6 ZEAIAEX




APXH SHY SEAIAAX

A{vovTtoL TaydTnTa Tov emTéc 6T0 %EVS ¢,=3-10° m/s,

nu30° :%, cuv30° =§ , 1 nm=10"m .

OEMA 4°

2e  owAiqva moapaywyne oaxntivov X Tta  MAEXTEOVLQ
emiTtayvvoviol and taon V; :%6-103 V.

H nAextpovixn 0éoun uetagépel Loyv P=660 W.

d. No vToAOYIOETE TO EAAYLOTO UNKROC XVUATOC TWV AXTIVOV X

TOV TOLEAYOVTOL.
Movadec 6

B. Noa vmohoyioete TV €viaomn 1oV QEVUATOS TNGS d€oUNS TOV
NAEXTOOVIWV.
Movadec 6

v. Na vmoAloyioete tov aplBud TwV mMNAEXTOOVIOV OV
TEOOTImTOVY OTNV Avodo o€ YpoVvIrd OLdoTnua At=2 s.
Movadec 6

0. 'Eva and 1o gowtovia Tov axtivov X €xelL uNrog ®VUATOC
A=3.10"""m xoLv mpofABe amnd NV mOdTN %EOVON &€VEC
niextooviov nue v dvodo. Bpelte mdoo TOLC €XOTO TNG
EVEQYELAC TOV €Y00E TO NAERTOOVLO OV TO eE€mene.

Movadeg 7

AlvovtoLl toxltnta Tov @wtéc 010 %eEVE co,=3-10% my/s,

otaBepd tov Planck h=6,6-10">* J-s, popt{o TOV NheXTOOVIOV
e[=16-10""C.

TEAOX SH> AIIO 6 ZEAIAEX




APXH 1H> >EAIAAX

AITIOAYTHPIEYX EEETAXEIX I'" TAZEHX

HMEPHXIOY I'ENIKOY AYKEIOY KAI ITANEAAAAIKEX

EEETAXEIX I'" TAZEHX EITAA (OMAAA B")
AEYTEPA 17 MATIOY 2010
EEETAZOMENO MAOGHMA: ®YXIKH
TENIKHX ITAIAEIAX
TYNOAO ZEAIAQN: EEI (6)

OEMA A
211¢c eowtnoelc A1-A3 va yodyete 010 TETOAOLO OASC TOV
aplBuo tnc egowtnone xat OSimAa  TO Yyoduuo IOV
QVTLOTOLYXEL OTN QOAON, N OTOLA CVUTANOWVEL OWOTA TNV
NULTEAN TOOTAON.

A1.To ovpdvio t10Eo eival amotéleoua

a.

B.
Y-

d.

TNC ATOPEOPNONS TOV PWTOC ATO TNV ATUOOPAULOC.

TNC LOVOYQWUATLXOTNTAUS TOV NALOROV pwTAOC.
Tov dtaonedaouoVy xrat TNS OALXNG AVARAAONG TOV
Aevxov pmwToc.
TOV LOLOTATWV TNS vIépuOone axntivopoliac.
Movadecg 5

A2.ZT0VC AOAUTTNOEC MVQAXTOOEMS TO VAU TOV Polgoauiov
elvar Orauopgpmwuévo o€ mOAY munveéCc omelpec. AvTo
vivetal OLoTL

a.

B.

TO VAUO €TOL €YEL ULXQOTEQN AVTIOTAON.

eELayLOTOTOLELTAL N amaywyn Oeoudtntac amd 1O

EOMTEQLXO TV OTELQWNV, UWE ATOTEAEOUN TO VAU VO

dLatneeltal BeQUOTEQO ROl VO EXTEUTEL TEQLOOOTEQO

Qwe.

amo@evyeTal M eEAYvwon Tov Polpoauniov.

TO VAWO OMuLoveyetr uayvnTiré medio mov Eelval

ATOEAITNTO YLO TN AELTOVQYIO TOV AAUTTNOC.
Movadeg 5

A3.H vrépvOpon axrtivofoiia

a.

i

Y.

EYEL ULLOOTEQO UNROC XVUALTOC OTO KEVO ATTO TNV 0QATH.
TEOXAAEr TO pavpLoud Tov Ofouatdc poc, oTav
exTLOEueda otov NALo.

OEV TPORAAEL TO PALVOUEVO TOV (PWOPOQLOUOY.

TEAOX 1H> AIIO 6 ZEAIAEX




d.

APXH 2H> >EAIAAX

OVUUETEYEL OTNV UETATOOTY TOV OEVYOVOU  TNC
atuoogatpag o€ 6Cov.
Movadeg 5

Ad.TTowo amd TIC TOEAXRATW TEOTAOELS, TOV AVAPEQOVTAL

AS.

OTNV TUVENVLXY OVVINEN TOV TVEONVOLV iH WE TOV RV®AO
TOWTOViOV-TpWTOVioV, €lval AdBog;

a.

TéooepLc mMVENVEC %H OUVINXOVTAL %Ol OMuLoveyovv
Eva mvupnva gHe
O mvpnveg %H TOEMEL VA €XOVV TOAU UEYAAN HLVNTLRY
evépyeLa, DOTE VO TANOLACOVY O€ amOOTAOYN TOV
OpPOUV 0L LOYVEEC TVENVIRESC QVVAUELC.
H ovvohliun avtidpaon eival evooBepun.
OuL mvonviréc avtéc avtidpdoelg mLOTEVETAL OTL
ovuPfaivovyv oto eowteQnd tov HAlov »nat tTov AAAwv
AoTOWV.

Movadec 5

No yapaxtnoioete 115 TOOTAOELS TOV axoAovOouvv, Yod@ovTag
OT0 TETPAOLO oag OIMAC OTO YOAUUQ TOV QAVTLOTOLXEL O xAO€
mTooTaon, ™) AEEN Xwoto, av n mpotaon eivar owotyd, 11 AdBog,
av 1 TEOTAO0N E(VaL AaVOQoUEV.

a.

1
H pnovada atoutrfnc udloc u opiletal wg To I ™™g

wdlog Tov TVENVA TOV lgO

Ou antiveg X elval Tayx€mwg vLVOUUEVA NAERTOOVLA.

H ¢0BopiCovoa ovoita otove Aaumtioec ¢@bBopLouov
ATO0QEOPAE  VTEQLMON OarRTLVOPOAIOL %Ol EXTEUTEL
00O THN.

H Bewoia tov ®favia dev avalpel TNV RVUATIXY @UON
TOV WTOC.

Ou oyvpéc mvonviréc OUVAUELS eival OLa@POQETL®EC,
OtavV avaTTVOOOVTIOL WUETAEY OVO0 mWEWTOVIOV X%l
dLaopetinés, OTavV avVOTTVOOOVTOL WUETAEY OVO

VETQOVIWV.
Movadec 5

TEAOX 2H> AIIO 6 ZEAIAEX




APXH 3H> >EAIAAX

O®OEMA B

B1.

B2.

MovoypowuaTixy axtTiva
PwToc OLamepva OradoyLxnd ¥
0vo omTxd  vArd  uE
deintec OLdBAaone ny ©al n,
aviiotolyo, 0mov n,=1,5-n;
H axtTiva TQOOTITTEL
na0eta OTLC dLAYWELOTIXEC
EMLPAVELEC TOV d0vo
OTMTLUWYV VALRADV, Omwg
patvetar oto oynua. To
0vo omTird vVALXA €yovv
ndayoc d »ar 2d avrioTouya. T
2T0 OWTILXO VALXO ue Oeintn
SiaBraonc n; 1o méyoc d woovtar ue 10° winn xduatoc
¢ axTivofoAtac oto uéoo avto. Me mooo UNKRM
ruatoc NS axtivoPfoiiac oto U€oo ue  OeinTY
dLaBlaong n, toovtal To mAyoc 2d;
a) 2-10°, P) 0,75-10°, y) 3-10°
No emidéEete T owotq axdvinon (wovadeg 2).
Noa diratoloyfoete Tnv emthoyn oac (Lovadec 6).
Movadec 8

Avo déonegc antivov X maQdyovial amd OVOREVEC OTLS
omoiec N Tdon NeETAEY avodov-xabddov eivar Vi yia tnv
nmodtn Ofoum xar V, yia Ty devtepn. Or O€oueg
mTooomimTovy O€ uLoe  mwAAra. H  mowtn 0€oun
amoQQOPaTalL TANOWS amd TNV mAAxo, eved 1 OevTEQEN
v dramepVva. ITola amd TIc TAEArRATW OVVONKRES LOYVEL;
a) Vi>V,, B) Vi<V, v) Vi=V,

No emidhéEete T owotq axdvinon (wovadeg 2).

Noa diratoloyfioete Tnv emthoyn ooc (novadec 6).

Movadec 8

TEAOX 3H> AIIO 6 ZEAIAEX




APXH 4H> >EAIAAX

B3. ‘Evac mvponvac X ue nalird apBud 250 nai evépyera,
ovvdeong avd vovxiedvio 7,5 MeV, diaomdtalr og 2
nvofvee: 1) tov Y ue paliwd apbud 100 nar evépyeia
ovvdeonc avd vovxrAiedvio 8,8 MeV wnor 2) tov Q ue
uwalird apbud 150 wnar evépyela ovvoeone avd
vovxAiedvio 8,2 MeV.

Katd tnv dtadiraoio avtn

a) exAvetal evépyeLa.

B) amoppogdtal evépyeLa.

v) ovTe exAveTOL OVTE ATOQQOQPATAL EVEQYELA.

No emihéEete T owoty] amdvinon (novddec 2).

Na dunatohoyfioete v emhoyn oac (novadeg 7).

Movadec 9

OEMA T

HAextpovia emitayvvovtalr amd tdon V xaL 0Tn OVVEYELQ
TooomimTovy 0 dtoua vOPoydvov, Ta omota foloxovTal 0T
Beneltddmn tove ratdotaon. Katd tqhqv mpdéomtwon avtny to
atouo tTOoV VOpOoYSvov dieyeipovralr otnv 3" dieyepufvy
ratdotaon (n=4). No vrohoyLo0el:

I'l.

I'2.

I'3.

I'4.

To wé€rtpo TNC OTEOPOPUNS TOV MNAEXTQOVIOV €VOC
dteyepuévov atouov vdpoyovouv TO omoilo PoloreTOL
oTNV TEOYLA ue n=4,

Movadeg 5
H eAhdayrotm T e tdong V ue 1Ny omolia
emLTAYVVONRAY TA MAEXTEOVIOL TOV TEORAAECUV TN
OL€yepon TV ATOU®Y TOV VOPOYASVOU.

Movadec 6

( . . Ky .
O AOYOC TOV RLVNTLRMOV EVEQYELDYV e TOV NAERTQOVIMY
1
TOV atouov TOov voOpoydvovu, omov K; 1n xivnTixg
evépyeELd TOV atdouov otnv TeoyLtd ue n=1 xoar Ky 7
XLVNTLRY EVEQYELA TOV ATOUOV OTNV TOOYLA ue n=4.
Movadeg 7
H dvvauinn evépyela tTov MAEXTOOVIOV OTNV TEOYLA UE
n=4.
Movadeg 7

TEAOX 4H> AIIO 6 ZEAIAEX




APXH SHY SEAIAAX

Alvovtar: E=—13,6 eV, 1 evépyeLa Tov ATOUOV TOV

h _
VOOYOVOU ot Oeueltddn ratdotaon ot Ai=—=10 375
21

OEMA A

To %3Bi (BiowovBio) eivar éva padievepys odtomo. Ot

TVENVESC TOoV ProuovBiov umwopoUv va ditaomaocBovv ue OV0
OLOOPETILXROVEC TPOTOVE, Ue OLdomaon o 1M ue ditdomaon B
Katd tic dtaomdoelc aviéc o xo0vog VmodLTAAOLAOUOU TOU
BropovBiov eivar T1»=20 min. Katd @ didomaon o
nopdyetar TL (BGAio) nal xotd tnv didomoaon B~ Topdyetol
Po (moAdvio). H didomaon o ToayuoTomOLE(TAL O TOO000TO
0,4%, evdd natd TO VTOAOLTTO TOOCOOTO TMOAYUOATOTOLE(TAL M
draomaon B .

Tn yoovix# otwyny te=0 SiaBétovue éva delywo N=9,6 - 10"

TVONVOV 28134Bi.
Al.Na yodyete TIC TVENVIXES AVTLOQAOELS OLAOTAONS O %Ol

f”mov mpayuaTomoLovvToL.
Movadec 6

A2.Na vtoloyioete TNV EVEQYOTNTA TOV OE(YUOATOC AVTOV TN
YoOoVLrN otLyun t;=60 min.
Movadeg 7

A3.Na vyiver n ypagwrn mapdotaon tov oaptbuov N Twv
TVONVWLV WBI mov TOQOAUEVOUVY adLAOmTAOTOL OEF

oVVAQTNON WE TO YEOVO YLa xeoVvixd didotnua amd ty=0
€wc t1=60 min. 211 yoa@Lxy TOQAOTAOY VO QALVOVIUL Ol
OVVTETAYUEVESC 4 ONUETWY TNEC XAUTVANC.

Movdaodeg 5

TEAOX SH> AIIO 6 ZEAIAEX




A4.

et

APXH 6H> >EAIAAX

(H yoogi®f] mopdotaon vo YiveEL ne 0TVAG 1| e poAvfpe
010 HLALpnETEE Yoptl mov Poioxerar 0T0 TEAOS TOV
TeT00di0V).

Na vmohoyioete 7TOovV 0aplBud TV OOUATIOV O TOV
naQdyxOnrav oto ypoovixd Ordotnua amd te=0 €mc
t, =40 min.

Movadeg 7
Atvetal In2=0,7

OAHT'IEX I'TA TOYX EEETAZOMENOYX

2TO0 TETEAOLO VO YOAWETE WUOVO TO TOOUATUQRTLRA
(nuepounvia, eEetalduevo waonua). Na nnv
avILypdyete ta Béuata oto TETPAdLO.

Na yodyYete TO OVOUATEMWOVVIULO OOC OTO TAVW UWEQOC TV
POTOAVILYQApwY, auéowc Wwohlg oac mapadobovv.
Koptd aAAn onueioon 0ev eMLTOETETAL VO YOAPETE.
Katd tnv amoywonon ococ va maQpadwoete uall we to
TETOAOLO XUl TA POTOAVTIYOUPA.

No amavTnoeTe 0T0 TETEAOLO 00¢ 0 0Aa Tta Ofuata.

Na yodyete TIC AMAVINOELS OOC HOVO WE WITAE 1] RAVQO
OTUVAO drapxelag oL pnovov aveEiTnAng neddvne.

KaBe amdvinon emotnuovixd Texunolouévny eival
ATOOERTN.

Arvdorero eEétaonc: toelg (3) woec uetd ™ dravounq tTwv
PWTOAVILYQAPWYV.

Xpo6voc dvvatic amoywoenong:. 10.00 m.u.

KAAH EIIITYXIA

TEAOX MHNYMATOX

TEAOX 6H> AIIO 6 ZEAIAEX




APXH 1HS SEAIAAS - T HMEPHXIQN

ITANEAAHNIEX EEETAXEIL I TAZEHX
HMEPHXIOY I'ENIKOY AYKEIOY
LABBATO 14 MAIOY 2011
EEETAZOMENO MAGHMA: ®YIIKH 'ENIKHXZ ITAIAEIAX
LYNOAO ZEAIAQN: EEI (6)

OEMA A
211¢c eowtnoelc Al1-Ad va yodyete 0to TETPAOLO OQAC TOV
aolBuo TN eowTnone xai, OimAa TO Yyoduua JTOU
QVTLOTOLYEL OTY QOAOCN 1 OTOLQA CVUTANOWDVEL OWOTA TNV
NULTEAN TOOTOON.

Al.H copatidiaxn @uon 1oV ¢mTtoc EXONADOVETAL OTO
0. QALVOUEVO TNC ovuPoAinc.

PaLVOUEVO TNC meQiBAaonc.

POTONAERTOLRO PALVOUEVO.

PALVOUEVO TNC TOAwOoNC.

Movadec 5

A2.Atouo vdpoyovov Ppoloxretar otn OepehldOn rATACTOON

ue evépyela E. H eldyirotn evépyela mov amalteital yia
TOV LOVILOUG TOV €lval

a. 0

B. E;
v. —E;
—

Movadeg 5
A3.Tva tovg mvonvee X, Y, Z nat Q oL evépyeleg oVvvOeoNC
avOQ VOUXAEOVLO QOATIVOVTOL OTOV TOQAXRATW TIVORO

IIYPHNAX ENEPI'EIA YXYNAEXHXY ANA
NOYKAEONIO (MeV/vounAedvio)

8,2

7,6

8,6

O | N[ < | X

7,7

TEAOX 1H> AIIO 6 ZEAIAEX




A4.

AS.

APXH 2HS SEAIAAS - T HMEPHXIQN

O mio aotaBng mvpnNvag eival o

2™ e
O N <X

Movaodeg 5
2e wo wvuonvixy avtiopaon tng woopng A+B — T'+A 1
evépyelta Q tng avridpaong eival

a. Q=(Mp+M-M-M3p)c?.
B. Q=(MA+MB—MF—MA)C.
v. Q=(Mp+Mp+Mp+M,)c?
8. Q=(M+Mp-M-M,)c%

Ta M,, Mg, Mt natr M eival olr ndteg tmv mvpnvov A, B,
[, A aviiotolya ®oL ¢ 1 TaxdTnTe TOV PMWTAC OTO %EVO.

Movdaodeg 5
No yapaxtnoioete TIC TOOTAOELS TOV Ax0AovHouvV, YOoA@povTog
070 TETOAOLO 0ag, OImAa OTO YOAuUUO TOV QVTLOTOLXEL O xdBe
mootaon, ™) AEEn Xwoto, av n mootaon eivoal owotn, 1 Adbog,
av 1 TEOTaOoN E(VaL AavOaougvn.

a. ZVugpmwvae ue 1o Tpotvmo tov Thomson, n ovyxpovoy
CWUATIOV O UE TA MAEXTEOVIO €MMEEATEL ONUAVTLXA
™V ®ivNnon tTovc.

B. ZVugpwva pwe to mpdtvmo tov Rutherford, oto dtouo
VITAQYEL ULt  TOAV  ULxEYN  TWEQLOYN OV  Elval
ovyxevipwuévo 0Ao 1o BeTind opTio.

v. Katd tnv exmoumn axrtivoPforiog y amd mvpofva, Oev
alAaCel to Z, alAGlel Sumwg 1o A TOV TVENVA.

0. H axtiwvofoiia P ovoudletar «ioviCovoa», OLOTL
amoTeELELTAL QTS LOVTA.

e. To padiLevepyd LOOLO XYONOLUOTOLELTAL YLOL TN UEAETT
TNg Aettovpyiag Tov Bupeoerdovc adéva.

Movadeg 5

TEAOX 2H> AIIO 6 ZEAIAEX




APXH 3HS SEAIAAS - T HMEPHXIQN

O®OEMA B

B1.

B2.

B3.

a.
i
V.

O1L mvpnveg evdc Odelynatoc mwooeldwviov (Np)
dtaomdvial apyLrd oe mwveRvee mowtaxrtiviov (Pa), o
omo(oL 0TN OVUVEYELD OLOOTOVTIOL OE TVOENVEC OVQAVIOU

(U), 6nweg gaivetatl oyNUatind mtaoardtm

237 233 233
93 Np—> “g1Pa—— 55U

ATO TIC AVTLOQAOELS AVTEC EXTEUTOVTAL
wovo coudTio o.
uwovo couatidola p.
COUATLO O ®oL couatTiora p.
No emihéEete T owoty] amdvinon (novddec 2).
Na dunatohoyfioete v emthoyn ocac (novadeg 6).
Movadec 8

Mio artivo hAevroV gwtdc (A) mpoomimteL o TOV 0€Q
0€ YVAALVO TOIOUO %Ol AVOAAVETAL. 2TO OYNUC QOAIVETAL
N TOoEEld TNS LWOOVE, TNG XR(TELVNES %Al TNG RORKLVNG
axrtivoc.

(\) 2

H t&ddnc axtiva eival

a)n (D). P)n(2). (3.
Na emidéEete ) cwoth amdvinon (novadeg 2).
Na duxaroloynoete tnv emhoy oag (Wovadeg 6).

Movadec 8

2€ UL OVOXEVH] TaQaywyNS axtivov X TO0 €AAYLOTO
UN®OC ®VUATOC TOV axTivnv X Tov Tapdyovial €lval
Amin- Eva mAextpdvio, natd TNV TEOORQOVON TOV
otnv Aavodo, ydaver TOo 25% TNC RLVNTIXNS TOV

TEAOX 3H> AIIO 6 ZEAIAEX




APXH 4H3 SEAIAAS - T HMEPHXIQN

eEVEQYELOC, M OTOlOL UETATOEMETAL OE EVEQYELQ
pwtoviov unxrovg «uvVuatoc A. Ilora amdé TIC
TAQARATW OYXEOELS ElVAL OWOTN;

a) }\':A'Ilem B) >\'=4)\'rnin' ‘Y) >\'=)\'rnin-

Na emihéEete ™) cwoth axdvinon (wovadeg 2).
Na duratohoyfioete Tnv emthoyn ococ (novadec 7).
Movadec 9

OEMA T

Avo upovoyowunatikéc axtivoforicc (A) wnar (B), mov
dLadtdovtal OTOo HEVO UE UNKN HRVUATOC Aga 2OL  Agp
avTioTOoLYO, €LOEQYOVTIAL TAVTOYQOVA Of OWTLXO VALXO
ndyove x=60 cm, xdBeta OTN OLAYWOLOTLXRY ETMLPAVELOL TOV
VALXOVU UE TO REVO, OTWC PAlVETUL OTO OYNUC.

(A) (B)

Katd tnv e{codo tng axtivoforiac (A) oto omtind vALrd, M
tayiTnTéd Tne perdvetar xotd 10° m/s. O Selntne SidOAaone
TOU OTL®OU VAL®OU yia TV axtivofoiria (B) eivar ng=2.
I'l. Noa foebel n tayvinta cg tnc axtivofolriac (B) uéoa oto
OTTL®RO VALXRO.
Movadeg 5
I'2. Noa PoeBeti o detntng OLdOAaoNg ny ToVv omTIXOU VALXOU
vio tnv axrtivofohia (A).
Movadec 6

TEAOX 4H> AIIO 6 ZEAIAEX




APXH 5HS SEAIAAS - T HMEPHXIQN

/ /7 /7 A’ 3 / /7
I'3. Av elvor yvootd 6tr =A== vo Boebel o Léyoc TmV
B 2
e / A‘A / / /z
UNXADV RVUOATOG I TOV ORTLVOPOALDOV W€CO OTO OMTLRO
B

VALRO.
Movadeg 7
I'd. No poebel n yoovixn OLagopd €£6dov TwVv OVO
AXTLVOPOALDOV AT TO OTTILXG VALKO.
Movadeg 7
Alvetal 1 TayUTnTo T0V QTS 0TO ®EVS cr=3-10° m/s.

OEMA A

HAextpoovio emitayvvetalr amd tnv noeuia ué€ow tdaong V nat
amoxtd xwvnTiry evépyera K. Z1n ovvéyela, 1o MAeExTEOVLIO
ovyrpovetal ue €va atouo vOEoyovov 1o omoio Pfoloxetal
otn Beneltddn ratdotaon. Metd tnv ®xpovon, To NAEXRTEOVLO

K . .
5 EV® TO (ATOUO TOV

vdpoydvov dieyetpetatl. H nivntinn evépyeia tov atéuov 10V
vdpoydvov dev  uetaPdAieral  xoatd TNV ®Eovomn. 2TV
dLeyepuévn 1ATAOTAON, TO MNAEXTOOVIO TOV OTOUOV TOVU
VOpOoYSvVoU €xelL naTA UETPO TOLTAAOLO OTQOQOQUN Ao CVTH
mov €xeL otn Oeueliddn roatdotaorn. Ze EAAYLOTO YOOVLXO
dtaotnua, TO GATOUO TOV VOEOYOVOU ETAVEQYETAL OTN
BeueALdddn xnoatdotaomn, eXTEUTOVTAS OVO QMTOVLO WE WNHUN
nOUATOG Ay HOL Ag AVTIOTOLYO, WE Ao <Agp.

Exer  wnwvnTnn  evépyera Ko =

Al.Noa PBopeite oe moia evepyelaxrnn otdabun OlLeyelpeTaL TO
dtouo tTov vdpoydvow.
Movaoeg 4

A2.Na vtoloyioete Tov LYo i—“
B

Movadeg 5

A3.Na amodeiEete OTL Krsk:_gEla omov E; n evépyeia toOU

aTOUoV TOV VOPOYSVOoV OoTN BeneAl®dN RATACTAON.
Movadeg 5
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.Na vroAloyioete tnv tdon V ue tnv omoia emitayvvOnre
TO NAEXTOOVLO.

Movdaodeg 5

Vreh
Un
TV TNTAC TOVU MAEXTQOVIOV WOV OUVUYLQOVUOTNXE WE TO
ATouo TOV VOPOYOVOU UETA TN %EOVON %L V, TO UETQO
™S  TAXVTNTOC TOV MAEXRTEOVIOU TOUV OATOUOV TOV
VOPOYOVOV OTNV AQYLKT OLEYEQUEVT RATAOCTAON.

Movdaodeg 6

Na vmoloyioete tov AOYO OOV Vi TO UETQO TNG

Atvetar E;=-13,6 eV.

OAHTIEY (yia Ttovg eEetaloué€vovg)

. 210 1eTPGdL0 va yodyete uévo ta mpoxatapxTird (nuepounvia,

eEetalduevo udOnua). No pnv aviiyodyetre ta Ofpata 01O

TETOAOLO.
No vypodyete TO OVOUATEM®OVUUO 0O0C OT0 TAVEO UEQPOg TWV
PWTOAVTILYQAPWYV auéomws UOALS cog mapadobovv. Aev emitp€meTal

va _yodyete ®ould GAAn onuetmwon. Katd tnv amoywonon ocog va
nopadwoete woli ue To TeTPddLO Rl TA POTOAVIiyQQ®O.

No amroavitnoete 010 TETEAOL6 dog o OAha ta Béuata.

No yoayYeTe TIC ATAVTINOELS OOUC HOVO UE UTAE 1] HOVO UE LavEO
OTVAG. Mmopeite va YONOLUWOTOLHOETE NWOAVPBL wdvo yia oyxédia,
drayodupuoato %ol TIVARES.

No un YoMNOLWOTOLNOETE YAUOTL WLALUETQE.

KabBe amadvinon texunortwuévn etvalr amodexty.

Arvdorera eEétaong toelg (3) doec uetd TN dravoun TWV
PWTOAVTLYQAPMYV.

Xpovog dvvatig amoywoenong: 10.30 w.u.

KAAH EIIITYXIA
TEAOX MHNYMATOX

TEAOX 6H> AIIO 6 ZEAIAEX
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