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APXH 1HY SEAIAAY - A" EZSTIEPINOQN

NMANEAAAAIKEZ EZETAZEIZ
A’ TA=HZ EZMEPINOY FENIKOY AYKEIOY
TETAPTH 20 MAIOY 2015 - EEETAZOMENO MAGHMA:
®YZIIKH FENIKHZ NAIAEIAZ
ZYNOAO ZEAIAQN: MNMENTE (5)

Oéua A

21iIc epwrnoeic A1-A4 va ypawere oro 1eTPpadI6 oag¢ tov apiBud 1ng
epwrnon¢  kai, OimAa, TO0 ypduua TOU QVvTIOTOIXEI OTn  @pdaon n omoia
OUUTTANPWVEI CWOTA TNV NUITEANR TTPOTAON.

A1. To Tpdoivo Qwc¢ £€xel HEYOAUTEPO NAKOG KUNATOG aTrd TO 1WwdeG. ETTOPEVWC

a) TO TTPACIVO Qw¢ d1adideTal 010 KEVO HE MIKPOTEPN TAXUTNTA ATTO TO
IWOEG

B) OTO KEVO, n evépyeElad TwV QWTOViwWv Tou TIpACIvOUu QwTOG Egival
MIKPOTEPN ATTO TNV EVEPYEIA TWV QWTOVIWV TOU 1LWOOUG

Y) o0Tav 10 TPACIVO QWS TTEPVA Qtmd TOV af€pa OTO YUdAi, n ywvia
EKTPOTING TOU €ival JEYAAUTEPN ATTO TN ywvia €KTPOTTAG TOU 1WOOUG

0) o ©O¢iktng d1dBAaong Tou xaAalia yia 1O TIPpdoIvo QWG Eival
MEYaAUTEPOG aTrd TO BeikTn d1dBAAONG yia 10 1WOEG.

Movadeg 5
A2. H pdala Tou TUPAVA TTUPITIOU fSSi gival
a) ion e To aBpoiopa 14m, + 14m,
B) MIKpOTEPN ATTO TO dBpoiopa 14m, + 14m,
Y MEyaAUTepn atd 1o dBpoiocpa 14mp + 14m,
0) ion pe 14u,
OTTOU Mp, My OI HAJEC TOU TTPWTOVIOU KAl VETPOVIOU, AVTioTOIXA.
Movadeg 5
A3. Ity didgomaon BY ekméumeTal A6 TOV TTUPHVA
a) TPWTOVIO
B) NAekTpdVIO
Y) o ITPOVIO
0) CWHMNATIO a.
Movadeg 5
A4. O1 gwpartég gival 6pyava TTou avixvelouv
a) TNV uTTEPIWON aKTIVOBOAia
B) TIG AKTiveg X
Y) TNV uTTépubpn akTivoBoAia
0) TIG AKTIVEG Y.
Movadeg 5
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A5. Na xapakrtnpicere 11¢ mpordoeic mou akoAouBouv, ypdeovra¢ oro 16T1pdd16
oac¢, dimAa oro ypduua mou avrioToixei o kGBe mporaon, tn Aéén Zworo,
av n mporaon e€ivar ocwaorn, 1t Aéén Aa@og, av n mwporaon eivai
AavBaouévn.

a) To ewg gival dIAUNKES NAEKTPOPAYVNTIKO KUUA.

B) Ta ocwpdtia a €xouv HIKpOTEPN OIEICOUTIK 1KAvOTATA aTTé TA
cwpatidia B.

Y) Me Tnv afoviki Togoypa@ia pmmopolv va avixveuBouv Oykol TTou dev
TAPATAPOUVTAI JE TNV AKTIVOYpAQia.

0) H otaBepd tou Planck €xel 81a0TACEIC OTPOYPOPNNAS.

£) H artopik povada padag (1 u) opifetal wg 10 1/12 TG padag Tou
TUprnva %C.

Movadeg 5

Oéua B

B1. Movoxpwpartiky akTivofoAia Tpoomimrel kdBeta oe OSuo  TAakidia
dragavwy UAIkwv A kal B mmou £xouv idio maxog kal deikteg diaBAaong N,
kal Ng, avriotoixa. Av N, kai N, gival o apiBpdg Twv pnkwv KGPATOS TNG
akTivoBoAiag ota mAakidia A kal B, avTtioToixa, 161€ 10XUEI:
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a) Na eTIAégeTe TN CWOTH ATTAVTINON.
Movadeg 2
B) Na dikaioAoyAoeTe Tnv €TTIAOYA CaG.
Movadeg 6
B2. [luprijvag¢ oupaviou 2ggu METG amd Oladoxikég OdlaoTTaceic a kal B~

] ] . 234 . .
KATaAnyelr oTtov TTUpPAvVa oupaviou 92U. O1 diadoxikéc diaoTTdoEIg TTOU

TPAYHUATOTTOIOUVTAI €ival:
i Mia a kal dUo B~
i oUuo a kal pia B~
i Mia a kal pia B~
a) Na eTIAégeTe TN CWOTH ATTAVTINON.
Movadeg 2

B) Na dikaioAoyrfioeTe TNV aTAVINCT CAG.
Movadeg 6
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B3. Xupowva pe 1o TpoéTUTTO TOU Bohr yia 10 dtopo tou udpoydvou, av u givai
n TaxuTtnTa Tou nAekTpoviou oTn BepeAiwdn kardortaon kal u’ n TaxdTnTa
TOU nAekTpoviou oTnv TpiTn dleyepuévn Kataotacn, T16Te 0 AOYyOG Twv
TaxuTATWY Uu/u’ givai:
i 3 i 4 i 16
a) Na eTIAégeTe TN CWOTH ATTAVTINON.
Movadeg 2

B) Na dikaioAoyoeTe TNV aTAVINCN 0AQG.
Movadeg 7

Qéua I

Atopo udpoyodvou Bpioketar otn  Bepehiwdn kardotaon (n=1). 'Eva apxika
aKivnTo NAEKTPOVIO ETITAXUVETAI ATTO dla@opd OSUVANIKOU V KAl CUYKPOUETAI ME
TO ATOoNO TOou udpoydvou. MeTd TnVv Kpouon 1O ATOMO Tou Udpoyodvou HeTABAivEl
otn deutepn Oleyepuévn kataocTaon (n=3), evw 10 nAekTpoéVIO-BAAUa XdAvel TO
75% NG KIVNTIKAG EVEPYEIQG TTOU €iXE QKPIBWG TTpIV TNV Kpouon.

M. Na umoAoyiocete TNV gvépyela TTou amoppoéPnoe 10 ATOHO Tou udpoydvou
KATA TNV TTapatmmdvw dIEyepaon.
Movadeg 6
F2. Na umoAoyiocete Tn dia@opd duvauikou V.
Movadeg 6
FN3. Na oxedidoere 10 JIAYPAPHMA TWV EVEPYEIAKWY OTABUWY OTO OTIoi0 va
QaivovTal ol METAPRACEIC TTOU TTPAYMATOTTOIOUVTAl KATG TNV atrodiéyepan
TOU ATOPOU (HOVAdEeG 4) KAl v UTTOAOYICETE TO HEYIOTO MNAKOG KUMATOG Ag

TOU QWTOVIOU TTOU EKTTENTTETAI (MOVADEG 4).
Movadeg 8

MovoxpwuaTIK akKTIVOBOAIa PE PAKOG KUMATOC A = Ag €10€pxeTal amd Tov aépa
0€ YUQAT JE aTTOTEAETHA N TIMA TOU PAKOUC KUPATOG va PelwBei katd 20%.
F4. Na umroAoyioete 10 deikTn d1G6Aaon¢ Tou yuaAiou.

Movadeg 5
Aivetalr n evépyela tTn¢ BepeAiwdoug kATAoTAONG TOU ATOMOU Tou udpoyodvou

2 _
E,=-13,6 eV, n o1abepd tou Planck I'\ZE-']O33 J-S, n taxutnra Tou

owtoc oto kevd €=3-10° m/s ka1 1€V =16-10" J.
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OQéua A

H davodog piag diaragng mapaywyng aktivwy X gival KatTaokeuaopévn atmod
MOAuBdaivio. 210 oxfAua 1 atmeikovieTal To oUVBETO QACHUA TWV aKTivwv X TTOU
mTapayovtal amd 1n diatain. To olvBeTo QAocua atmmoTeAcital amd £va YPARMIKO
TUAMA (KopuEég A Kal B) ge PAKN KUPATOG Aa KAl Ag KABWG KAl atrd €va OUVEXES
THAMA HE EAAXIOTO HNKOG KUNATOS Anpin = 50 pm.
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A A, A; pAkog kKUpaTog
ZxfApa 1
A1. Na uttoAoyioete Tn diagopd duvapikoU PeTall TNG avodou kal KaBodou NG

diatagne.
Movadeg 6

A2. Av n 1oxug tng nAekTpovikng déoung cival P = 160 W, va umoAoyioete 1OV
apIBu6 TwV NAEKTPOVIWY TTOU TTPOCTTITITOUV OTRV Gvodo ava deuTepdAETTTO.
Movadeg 6

To oxAua 2 deixvel TIC ATOUIKEG EVEPYEIAKEG OTABUEG TOUu PoAuBdalviou Kkal
TIGC METAPBAOTEIC TTOU TTAPAYOUV TIC XAPAKTNPIOTIKEG KOPUPES A Kal B Twv akTivwy
X auTtoU Tou OTOIXEiOU.

20200 eV
(I) (I1)
2400 eV y
200 eV Y
Zxnpa 2
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A3.

A4.

APXH SHY SEAIAAY - A" EXTIEPINQON

2e mola amd TIC dUO Kopuweég, A [ B, Tou oxiuato¢ 1 avTioTOIXEi n
METGBaon (I) Tou oxAMATOG 2 KAl YIATI;
Movadeg 6

Av Ta QwTOVIa Ta oTToia eKTEPTTOVTAl aTTO Ta £mIBpaduvoueva nAektpdvia
TTOU TTPOCOKpPOUoOUV oTnVv dvodo cupfaivel va €xouv HAKOC KUPATOG i00 ME
Ag, va uttohoyioeTe Tnv TEAIKA KIVNTIKA evEépyela Twv eIPpaduvépevwy
NAEKTPOViWYV.

Movadeg 7

2 _
Aivetal n oTaBepd Tou Planck h==-10" J.s, n taxurnta Tou owTéC OTO

keve €=3-10° m/s, 1o goprio Tou nAekTpoviou (kar amWOAUTN TIHA)

|e|:1,6-10’19 C «ai o7l 1pm:10’12 m .

(=20 I -3

OAHTIIEZ (via Touc eEeTalouévouc)

210 eEWQUAAO va ypAyweTe TO €EeTAlOPEVO NABNUA. ZTO ECW@QUAAO TTAVW-
TAVW VA CUPTIANPWOETE TA QTOMIKA OToIXeia paébnti. XTnv apxn Twv
AQIMAVTAOEWY 0a¢ VA ypAweTe TAVW-TTAVW TNV nUEPOMNnvia Kal TO
e€eTalOpevo padnua. Na pnv avrTiypaywete 1a BEpata o1o TETPAdIO KAl va
HN YPaweTe TTOUBEVA OTIC ATTAVTACEIC 0A¢ TO OVOud 0QgG.

Na ypQWeETE TO OVOMATETTWVUNO CAG OTO TTAVW MEPOS TWV QWTOAVTIYPAPWY,
auéowg POAIG oag mmapadoboulv. Tuxdv onueEIwWOEIG 0ag TTAVW OTa Bépata
6ev 0a BabuoAoynbouv oe kKapia mwepiTTTwon. Kard tnv amoxwpnon oag,
va TapadwaoeTe Nadi Je TO TETPADIO KAI TA QWTOAVTIypaQA.

Na amavtioete oT1o TETPAdIO cag o OAa Ta BEpATa YOvo pe PUTTAE 3 pévo
ME HAUPO OTUAG pe peEAGvI TTou dev OBAVEL.

KdaBe ammdvrnon Tekunpiwuévn €ival ammodekTh.

Aldpkela egétaong: 1peig (3) wWPeG META TN dIAVONA TWV QWTOAVTIYPAQWYV.
Xpoévog duvartig amoxwpnong: 10.30 ..

ZAZ EYXOMAZTE KAAH ENITYXIA

TEAOZ MHNYMATOZ
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