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APXH 1HY YEAIAAY
MONO ITAAAIO S YSTHMA - A" EZSTNEPINQN

NMANEAAAAIKEZ EZETAZEIX
A" TAZHX EZNEPINOY FENIKOY AYKEIOY
NAPAZKEYH 20 MAIOY 2016 - EZEETAZOMENO MAGHMA:
O®YZIIKH FENIKHZ MNAIAEIAZ
LYNOAO ZEAIAQN: NENTE (5)

Ofpa A

2TIC epwrnoeic A1-A4 va ypdwere o010 16TPGSI6 O0ag¢ 1oV apiBud 1NG €pwinong
Kai, OiTAa, 10 ypauua mToU QVvTIOTOIXEI OTn @PAon n omoia CUUTTANPWVEI CwWoTa
TRV NUITEANR TTpoTAON.

A1,

A2,

A3.

A4.

H ywvia ektpomA¢ kABe xpwpatog, édtav autd dIEpXeTal Ao £€va OTITIKO

MECO,

a) dev eCaptdrtal amd 10 HAKOC KUMATOC TOU XPpWHATOC aAAd pdévo amd
TO UAIKG TOU OTTTIKOU HECOU.

B) gival id1a yia 6Aa 1a xpwuara.

Y) givalr 1600 peyaAltepn 600 PeYaAUTEPO €ival TO MAKOC KUNATOG TOU
XPWHATOC.

d) givalr 1600 UIkpdTEPN 600 MHeEYAAUTEPO €ival TO MAKOC KUMATOC TOU
XPWHATOC.

Movadeg 5

2€ JIa CUOKEUNn Tapaywyng aktivwyv X 10 €AAXIOTO MAKOC KUMATOC TWV
TapayoueEVWY AKTivwyv
a) givalr avdAoyo tn¢ tdong petau avoédou-kabodou.
B) givar avriotpé@w¢ avdAoyo Tn¢ tdong petagl avédou-kabBodou.
Y) e¢aptdral amodé 10 UAIKO TNG avodou.
d) e¢aptdral amd tn Bepuokpacia Tng kKaBodou.
Movadeg 5

To edoua Twv akTivwyv X

a) amoTeAeital amd éva ouveXEC QACUA TTAVW OTO OTOoio gu@avifovral
MEPIKEG YPAUMEG.

B) givalr yévo ouvexéc.

Y) gival 6JoIo e TO QAoUAa EKTTOUTIAC TOUu udpoydvou.

d) dev efaprtdrtal amd 10 UAIKG TnNG avodou Tn¢ CUOCKEUNG Tapaywyng
akTivwv X.

Movadeg 5

To QaIvOUEVO TNG METAOTOIXEIWONG edpavieTal OoTIC OIACTTATEIC
a) a, B’y
B)

Y)
d)

R
, B .

Q Q Q

< W

Movadeg 5

TEAOY 1H>Y AIIO S SEAIAEX
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APXH 2HY YEAIAAY
MONO ITAAAIO S YSTHMA - A" EZSTNEPINQN

A5. Na xapakrnpioere 11¢ mporaocei§ mou akoAouBoulv, ypapovrag oro 1€rpddio
oag, OimAa oro ypduua mou avrioToIxEi 0 KGBe mporaon, tn Aéén ZworTo,
av n mpoéoraon egivar oworn, n 1t Aéén Ad@og¢, av n mpdraon Eivai
AavBaouévn.

a) H kAaoiknl Bewpia TOU nAekTpopayvnTiogou Oev EPMIIVEUCE TO
QAIVONEVO TNC CUNPBOARG TOU QWTOC.

B) H umepiwdng akTivoBoAia CUMMPETEXEI OTN METATPOTTA TOU Ofuyodvou
NG atyéoaipag oe 6Cov.

Y) 20yowva ye 1o mpoOTtummo Tou Rutherford, ta drouya Ba £mperme va
EKTTEUTTOUV CUVEXEC QAoNa Kal 6XI ypauuikd, 6Twg mmaparnpeital
otnv mpdaén.

d) Or11oT10i aTmoppopoUlyV TIC akTiveg X TePIoooTEPO amd TA 00TA.

€) H umépuBpn aktivoBoAia digpxetal amd tnv odixAn Kal ta ouvvepa.

Movadeg 5

Qépa B

B1. MovoxpwpaTtiky akTtivofBoAia étav di1adidetal oe omTik6 péco A diavuel
améotracon d oe xpévo t. H idia akmivoBoAia ortav diadidetar oe
omTIké yéoo B, diavuel Tnv idia améotaon gg diTTAdoio xpdvo amd 6,71 1O
meoo A. lNa toug Oeikteg didBAaong N, kar N, Twv peowv A kal B,
avriotoixa, 1oxUEl €va anod Ta NapakaTw:

n n n 1
i =42 i, —2=2 i, —2A=—
ng ng ng 2

a) Na €mIAEEeTE TN CWOTAH ATTAVTNON.

Movadeg 2

B) Na dikaioAoyAoeTe TNV €mMIAOY 0ag.

Movadeg 6

B2. Xto artoupiké mportumo Ttou Bohr, av K egivar n kivnmikg evéeépyela, U n

duvauikn evépyela kal E n oAIkA evépyela evog nAekTpoviou 010 ATONO TOU
udpoyovou, TTou BPIOKETAI OE WIA ETITPETOUEVN TPOXIE, 1oxUel €va ano Ta
napakaTw:

i. E=—2 ii. 5=—1 iii. 5=1
) ) 2 E
a) Na emIAEEeTE TN CWOTAH aTAvTNOn.
Movadeg 2
B) Na dikaioAoyAoeTe TNV €mMIAOY 0ag.
Movadeg 6

TEAOY 2H> AIIO S SEAIAEX
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APXH 3HY EAIAAY
MONO ITAAAIO S YSTHMA - A" EZSTNEPINQN

B3. Aivetar o Tapakdrtw Tivaka¢ yla TIC EVEPYEIEC ouvdeong TwV
mupnivwy X, ¥, Q

MupAvacg | Evépyela oclvdeong

(MeV)

158

sa X 1279.8

234

oo 1825,2

28

12€2 238,0

MNa 11¢ otaBepdTNTESC XX, Ty KAl Xo TwV TTUpAvVwyY X, Y kal Q avrtiotoixa,
loxUel €va ano Ta NapakaTw:

i. o> x> 2y
i Zx > Xy > Xq
iii. Ty > X > Xy
a) Na €mIAEEeTE TN CWOTAH aTAvTNOn.
Movdadeg 2
B) Na dikaioAoyAoete TNV €mMIAOY 0ag.
Movddeg 7

Qfpa I

‘Evag mmuprivag padiou 2§2Ra META amd dUo di1adoxIkéEC dlaoTACEIC KATAANYEl O¢€

mupriva padoviou (RN), émwc ¢aivetar orto Tapakdtw oxAua, To oTmoio
TAPICTAVEI TIC EVEPYEIAKEG OTABNEC TWV TTUPAVWYV OTIC B1adOXIKEC DIACTTACEIC.

X X *Ra
4,871 MeV
4,685 MeV o
4 Y R
Y
Y Rn

TEAOY 3H> AIIO S SEAIAEX
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APXH 4HY YEAIAAY
MONO ITAAAIO S YSTHMA - A" EZSTNEPINQN

M. Na ypdyete tnVv €icwon 1tn¢ mpwtng Odidomaong (yovadadec 4) kal 1nv
e¢iowon T1n¢ Odeltepng Odidomaong (povddeg 3) TOU TPONYoUPEVOU

OXNnMaToc.
Movadeg 7

N2. Na umoAoyiceTte TNV EVEPYEIA TOU QWTOVIOU TTOU EKTTEUTIETAI.

Movadeg 5

F3. Na umoAoyicere Tn ocuxvoéTNTA TNG AKTIVOBOAIGC ¥ TTOU EKTTEUTTETAI.
Movadeg 6

F4. Na mepiypdyere avaAuTikd Tov TpOTO ME TOV OTMOI0 EMITUYXAveETAl O
Sl1aXWPICHOC TWV AKTIVOBOAIWY a KAl Yy TTOU EKTTEUTTOVTAI.
Movadeg 7
Aivovral:

e n oTtabepd tou Planck h=6,6-10"* J-s,
e 1eV=16-10"J.

Qfépa A

2e€ €va OowAnva Tmapaywyng¢ akTtivwv X, TO0 €AAXIOTO HMAKOC KUMATOG TNG
Tapaydpevne  akTivoBoAiac eival Amin=2,5-10"m. O apiBudéc Twv
NAEKTpOViwy TOU TpoomimTouv otnv dvodo ¢ivar 2,5 - 10" nAektpoévials.
QewpRoTe 611 6AN n evépyela KAOE NAEKTPOVIOU UETATPETTETAI OE EVEPYEIQ €VOC
QwTOViou.

Na utmroAoyioeTe:

A1. Tnv 1don Acitoupyiag Tou CWARVA TAPAYWYNC TWV AKTIiVWYV.

Movadeg 6
A2. Tnv évraon 1ou peluaTog TNG OEOUNG TWV NAEKTpOViIiwV.

Movadeg 6
A3. Tnvioxu mou PHeTaQEpPEl N OEOUN TWV NAEKTpOViIiwV.

Movadeg 6
A4. Tnv 1ox0 1n¢ aktivoBoAiag¢ twv aktivwv X av n amédoon Tn¢ CUOKEUAC

givar 3%.

Movadeg 7

Aivovral:

20
e n ortabepd Tou Planck hz?-1034 J's,

e n TaxGTATA TOU QWTOC oTo keve € =3-108 m /s,
e TO OTOIXEIWDEC NAEKTPIKG @opTio €=16-10""° C |

TEAOY 4H> AIIO S SEAIAEX
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APXH SHE SEAIAAY
MONO ITAAAIO S YSTHMA - A" EZSTNEPINQN

OAHTIEZX (via Toucg g€eTalopyévouc)

210 EEWPUAAO va ypdayeTe 1O €€eTAlONEVO NAONUA. ZTO ECW@PUAAO TTAVW -
MAVW VA OCUUTTANPWOETE TA ATOMIKA OCa¢ OToIXEia. XTnv oapXxn Twyv
ATTAVTACEWY O0¢ Va YpAyeTe TAVW-TTAVW TNV nNUEpoOMNnvia Kal To
e¢etalduevo pddnua. Na gnv avriypdywere 1a Oéyarta oT1o TeTpddio Kal va
HN ypaweTe TTOUBEVA OTIC ATTAVTOEIC 0AC TO 6VONd T0agG.

Na ypdWeTe TO OVOUATETTWVUNO OAC OTO TTAVW MEPOC TWV QWTOAVTIVPAPWY,
Auéowe NOAIC oag TTapadobouv. TuxOv ONUEIWOEIG 0OG TTAVW OTa BEpaTa
Oev Ba BaBpoAoynBouv oe kapia mwepimTwon. Kard tnv amoxwpnon oag,
va Tapadwoete gadi ye 1o TeTpddio kKal Ta wToavTiypaga.

Na amaviAoete oT1o TETPAdIO cag oe 6Aa Ta BEpyata HOvo pe PUTTAE | HOVO
ME MAUPO OTUAS pe peAdvi Tou dev OBRVEl.

Kd&Be amTdavinon €mMICTNUOVIKGA TEKUNPIWMPEVN €ival aTTOdEKTA.

Ardpkela e€€taong: Tpeic (3) wpeg HETA TN OIAVOUA TWV QWTOAVTIYPAPWYV.
Xpévog duvatri¢c amoxwpnong: 10.30 1. 4.

AL EYXOMAXITE KAAH ENITYXIA

TEAOZ MHNYMATOZ

TEAOY SHY AIIO S SEAIAEX






