NMANEAAAAIKEZ EZETAZEIZ
HMEPHZIOY ITENIKOY AYKEIOY
®YZIKH TENIKHZ MAIAEIAZ

Oéua A

21 gpwrnoeic A1-A4 va ypawere oro T1ETPAdIO 0Q¢ TOV aplOud T1ng

epwrnong  Kai, OimAa, TO ypauua TOU QVTIOTOIXElI OTn @PAcH n ormoia
OUUTTANPWVEI CWOTA TNV NUITEAN TTPOTAON.

A1l.

A2.

A3.

A4.

AS5.

O Planck giofjyaye 1n Bewpia Twv KBAVTA QWTOG, yiAa VO EPUNVEUOEI
a) TO QAIVOUEVO TNG CUUPBOANG TOU QWTOG
B) TO QAIVOUEVO TNG TTEPIBAAONG TOU QWTOG
Y) TO QaIVOUEVO TNG TTOAWONG
0) TV akTivoBoAia 1Tou TTapdayel éva OeppalvOPdeEVO CWHA.
Movadeg 5

Koivf 1816TnTa TNG UTTEPIWOOUG KAl TNG UTTEPUBPNG akTivoBoAiag cival OTiI:
a) yivovtal avTIANTITEG ATTO TO AVOPWTTIVO PATI
B) OUMMETEXOUV OTN METATPOTIA TOU oguydvou TNG aTudopalpag o 6Cov
Y) TTPOKaAoUV BEéppavon kKatd Tnv amoppo@ncor Toug atmd Ta didgopa
cwdaTta
0) XPNOIMOTTOIOUVTAl VIO TNV ATTOCTEIPWON 1ATPIKWY EPYAAEiWV.
Movadeg 5

2UJQWVa JE TO TTPOTUTTO TOU Thomson,

a) Ta NAEKTPOVIA KIVOUVTAIl OTA ATOUA KATA TO TTAAVNTIKO MOVTEAO

B) TO OeTIKO @QOPTIO KATAVEUETAI OMOIOMOPPA OTO XWPO TIOU
KaTtaAaupavel 1o dtouo

Y) Ta CWHATIO a aTTOKAiVOUV KATA PJEYAAN ywvia, 0Tav TTPOCTIITITOUV O¢€
AETTTO PETAAAIKO QUAAO XpuoouU

0) TO ApPVNTIKO QOPTIiO KATAVEMETAI OMOIOMOPPA MOVO OTnNV ETTIQAVEIQ
TOU aTOMOU.

Movadeg 5

OTtav cuuBaivel EKTTONTIA CWPATIWY a aTTd éva Bapu TTupAva, TOTE:
a) 0 MalIKOG apIlBUOGC TOU PEIWVETAI KOTA 4 KAl O QTOMIKOG TOU PEIWVETAI

Kata 2

B) 0 MACIKOG apIBUOG TOU PEIWVETAI KATA 2 KAl O OTOMIKOG TOU PEIWVETAI
KaTta 4

Y) 0 MACIKOG apIBUOG TOU AUEAVETAI KATA 2 KAl O ATOMIKOG TOU PEIWVETAI
Kata 2

0) 0 palikog aplBudég TOU augdaveTal KATAd 4 KAl O ATOMIKOG TOUu
aufavetal kata 2.
Movadeg 5

Na xapakrtnpiocere 11¢ mpordoeic Mou akoAouBouv, ypapovrag oro TeTpadio

oag¢, OimAa oT0 ypduua mOoU avTIiOTOIXEl O KGOe mporaon, 1N Aéén ZwaTo,

av n mporaon civar ocwaorn, n 1tn Aéén AdaBog, av n mpdraon Eivai

AavBaouévn.

a) H 1oxupl mupnvik Ouvaun e€ival idia yia T1a {euyn TTpwToVviO-
TPWTOVIO, TTPWTOVIO-VETPAOVIO.

B) To KOKKIVO Xpwua @aiveTal KOKKIVO aTr’ 600a OTTIKA MEéoA KI Qv
TEPACEI TO QWG TITPIV QTACEI OTO PATI.



Y) To ypOUUIKO @AOPO TwV AKTivwyv X €EapTdtal amd TRV TA0N avodou-
KaBodou.
0) To edopa atToppdPNONG €vOG aepPiou TTAPOUCIALEl OKOTEIVEG YPAUMEG
oTn 8€0n TWV QWTEIVWV YPAPUWY TOU QACHATOG EKTTOUTIAG TOU.
€) To avTiveTpivo aAANAETIdPA 10XUPA pe TNV UAN.
Movadeg 5

Oéua B

B1. MovoxpwpaTik akTiva, TTPpACIVOU XPWHUATOG, UE MAKOG KUPATOG OTO KEVO
Ao €10€pxeTal KGOeETA 0TO CUOTNUA TWV OTITIKWY UAIKWV a Kal B Tou idiou
mTaxoug d, OTTWG PAiIVETAI OTO TTAPAKATW OXNMHA.
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H e€aptnon tou d¢eiktn d1dBAaong n a1md 10 PAKOG KUPATOG OTO KEVO Ag Yla
OUO OTITIKA UAIKG a Kal B @aiveTal 0TO TTAPAKATW OXAUA.

N

Aciktng 81G6Aaong (n)

Ao Mikog kupatog (Ag)”~

Av o1 xpovol diéAeuong Tng akTivag amod Ta UAIKE autd eival tg kar tg
avTtioToixa, TOTE:

i tq > tB

i ta = tB

ity <tp

a) Na emIAECETE TN OWOTH aTTAvTNON.

Movadeg 2
B) Na dikaloAoynoeTe TNV €TMIAOYH C0aAG.

Movadeg 6



B2.

2TO0 aTouIké TpoTUTTO TOUu Bohr yia 10 udpoyodvo, av Ky, Kz gival ol
KIVNTIKEG eVEPYEIEG Kal Ly, L3 Ta PETPA TWV OTPOPOPUWY TWV NAEKTPOVIWV
OTIG ETTITPETTOUEVEG TPOXIEG YE KUPIO KBAVTIKO aplBud n = 1 kar n = 3, T0TE
IOXUEL:

A

L

i —2 =9 ka1 > =3

K1 L1

K 1 L
i — = — ka1 —=>=3

K, 9 L.

K 1 L 1
i — = — ka1 2= —

K, 9 L, 3
a) Na e€TTIAEEETE TN CWOTH ATTAVTNON. Movdadeg 2
B) Na OIKaloAoyAOETE TNV ATTAVTNO 0OG. Movadeg 6

B3. Ocwpouue mupnva X pe pallké apiBud 200 kal evépyela ouvdeong ava
VOUKAeOvIO 7,8 MeV/voukAedvio TTou dlaommdTtal o€ dUO TTUPAVEG: TOV Y UE
Maliké  aplBuod 120 kar  egvépyela  ouvdeong avd  VOUKAegOvIO
8,5 MeV/voukAebdvio kal Tov Q pe padiké aplBuo 80.
Av n evépyela TTou eKAUETAl KATA TN Olacmaon civar 164 MeV, 101 n
evépyela ouvdeong avda voukAedvio yia Tov TTupfiva Q egivai:
[ 9,1 MeV/voukAebvio
i 8,8 MeV/voukAegdvio
iii 7,4 MeV/voukAebvio
a) Na €TTIAECETE TN CWOTH ATTAVTNON. Movadeg 2
B) Na dIKaloAOYyOETE TNV ATTAVTNOT COG. Movadeg 7
Qéua I

2€ OUOKEUN TTapaywyng akTivwv X n evéEpyela evOoG QWTOVIOU TNG TTapayoOPeEvVNG
0éoung cival 15keV.

r1.

ra.

r3.

Na utToAoyiceTe TO HNAKOG KUPATOG Aq TOU QWTOViOU auTOU.
Movadeg 6

Av TO €AAXIOTO PAKOG KUPATOG Amin TNG AKTIVOBOAIOG TTOU EKTTEUTTETAI ATTO
TN ouoKeun €ival ico pe 10 1/3 TOU A4, va uTTOAOYyiceTe TNV TAGON avédou-
KaBo6dou TNG OUOKEUNG.

Movadeg 6

Av otnv dvodo TmpooTmimrouv 2:-10"7 nAekTpdvia avd SeuTePOAETTO, Va
UTTOAOYIOETE TNV IOXU TTOU PJETAQEPEI N NAEKTpoOVIaK OEoun.
Movadeg 6



M. minv Tmapamdvw OUCKEUR TTapaywyng okTivwv X, 0O1atnpoupe Tn
Beppokpacia Tng kKaBodou oTaBepr), WOTE n €viaon TOU PEUPATOG TWV
NAekTpoviwv va Tapapével n idia. MetafdAAoupe Tnv TAON QAvOodou-
KaBodou, £€T01 WOTE N TaXUTNTA PE TNV OTToia Ta NAEKTPOVIA TTPOCTIITITOUV
oTnv  davodo va utrodiTTAaciaoTei. [loon 10x0 PeETAQEPEl TWPA N
nAekTpoviakn déoun;

Aivovtal:  oTaBepd Tou Planck h = 6,6-107%%J"s,
OTOIXEIWDEC NAEKTPIKO popTio e = 1,6:-107'°C,
Tax0TNTa QWTOC 0TO KEVO ¢ = 3-10%m/s,
1eV = 1,6-107"%J
Movadeg 7

Oéua A

ATouo udpoyovou Bpioketal oTn BepeAiwdn KatdoTaon. ZWHPATIOIO PE KIVNTIKA
evépyela K ocuykpouetal ye 1o ATOhNO TOUu udpoyovou. To GTouo atmoppo@Pd TO
50% Tng KIVNTIKAG €evépyelag Tou OwpMaTIdiou Kal OIEYEIPETAI OE EVEPYEIOKNA
oTalun pe KUpIO KPBAVTIKO aplOud n. H duvaulkh evépyela Tou aTtdéPou OTnVv
KataoTaon auth gival U, = -1,7eV.

A1. Na Bpeite ToVv KUpIo KBaAvTIKO aplBud n TTOU AVTIOTOIXEI OTNV KATAOTOAON
QauTnh.
Movadeg 6

A2. Na Bpeite TNV apxIkn KIvnTIKnA evépyela K Tou cwpaTtidiou.
Movadeg 6

To dieyeppévo adtouo atrodieyeipetal otn OepeAiwdn KatdoTaon, eKTeEAwWvVTAg dU0
01ad0oXIKA AAPOTA, KAl EKTTEPTTEI OUO QWTOVIA PE OUXVOTNTEG fa OTO TTPWTO GApQ
Kal fg 010 deUTEPO AAPa. MeTd TO TTPWTO GApa, To ATOUO PBpiokeTal o€ evdlduean
dleyepuévn KaTtdoTaon, OTNV OTToid TO HETPO TNG OTPOYOPHUNAG TOU NAEKTPOViou
gival dITTAGCIO TOU PYETPOU TG OTPOPOPMNG TOU 0T BepeAiwdn KATAoTAON.

f
A3. Na utmtoAoyicete TOV AOYO TWV OCUXVOTATWYV A v EKTTEMTTOPEVWYV

fB

PWTOViwV.
Movadeg 6

A4. Na uttohoyiceTe TOV AOYO TwWV TEPIOdWYV TNG Kivnong Tou NAEKTPOVIOU OTIG
OUO TTponNyouUpeEVEG DIEYEPUEVES KATAOTAOEIG.
Movadeg 7

AiveTal n evépyela Tou atoPou Tou udpoyovou oTn BepeAiwdn KaTtdoTaon
Ei =-13,6eV.



