APXH 1HY SEAIAAX
MONO I[TAAAIO 3YZTHMA - I" HMEPHZYIQN

NMANEAAAAIKEZ EZETAZEIZ
" TA=ZHZ HMEPHZIOY F'ENIKOY AYKEIOY
MAPAZKEYH 20 MAIOY 2016 - EEETAZOMENO MAGHMA:
®YZIKH TENIKHZ NAIAEIAZ
2YNOAO ZEAIAQN: MENTE (5)

Oéua A

2TIc epwrnoeic A1-A4 va ypdyere oro 1€TPAdI6 0a¢ TOV aplBud TNG £pWTNONG
Kai, OiTAa, 1o ypduua ToU QVTIOTOIXEI OTH @PACNH N OTToia CUUTTANPWVEI OCwWOoTd
TNV NUITEAR TTpOTAON.

A1.

A2.

A3.

A4.

H vywvia ekTpoTni¢ kKdBe xpwuartog, 6Tav autd OlEépxeTal atmd €va OTITIKO

MEOO,

a) Oev e€apTdTal amd TO PNRKOG KUPMATOG TOU XPWHATOGC aAAG poévo atd
TO UAIKO TOU OTITIKOU YEOOU.

B) gival id1a yia 6Aa Ta xpwuaTa.

Y) givalr 1600 peyaAlTtepn 600 PeEYAAUTEPO €ival TO PAKOG KUPATOG TOU
XPWHMATOG.

0) givalr 1600 pIkpOTEPN 600 PEYAAUTEPO €ival TO MRAKOG KUPATOG TOU
XPWHATOG.

Movadeg 5

2€ MIO OUOKEUN TTOPAYWYAG AKTivwY X TO €AAXIOTO MAKOG KUMPATOG TWV
TAapAYOHEVWY AKTIVWYV
a) gival avdAoyo Tng Tdong peTagu avdédou-kabBodou.
B) gival avtioTpd@wg avaAoyo TG Tdong PeETagUu avodou-kaBoddou.
Y) eCaptdTal ammd 10 UAIKO TnNG avodou.
0) eCaptdTal ammd Tn Bepuokpacia TNG KaBddou.
Movdadeg 5

To gdopa Twv akTivwyv X

a) atroTeAciTal amd éva ouveXEG @AouA TTAVW OTO OTToio gd@avifovTal
MEPIKEG YPAUPEG.

B) gival yovo ouvexEG.

Y) gival OJoIo YE TO QACUA EKTTOPTIAG TOU Udpoyovou.

0) dev e€gapTtdtal ammd 1O UAIKO TG avOédou TnG CUOKEUNG TTAPAYWYAS
aKTivwv X.

Movadeg 5

To @aIvOPEVO TNG PETAOTOIXEIWONG EPQAVICETAI OTIC DIACTIACEIG
a) a, BTy,

Movdadeg 5
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APXH 2HY SEAIAAX
MONO I[TAAAIO 3YZTHMA - I" HMEPHZYIQN

A5. Na xapakrtnpioere 1i1¢ TPOTACEIC TOU AKoAouBoUv, ypdeovrag aro TeTpadiod
oag, 0imAa oro ypduua mou avrioToixei o€ kaBe mpdraon, TN Aéén Zworo,
av n mpdoraon ¢€ivar owoth, H 1™ Aéén Aa@og, av n mporaon Eivai
AavB@aouévn.

a) H kAaoikrp BGewpia TOoUu nAekKTpoOdaAyvNTIOMOU OEV EPMNAVEUOE TO
Q@aIVOPEVO TNG CUNPBOAARG TOU QWTOG.

B) H utrepiwdng akTIvOoBoAia CUPMETEXEI OTN PETATPOTI TOU oguydvou
NG atTuoéo@alpag o 6Cov.

Y) 2Upowva pe 10 TPoOTUTTO TOUu Rutherford, Ta dtopa 6a E£mmpere va
EKTTEPUTTOUV OUVEXEG QAOMA KAl OXI YPAUMIKO, OTTwWG TTapaTtnpeital
oTnv TPaén.

0) O1 107100 aTTOppOoPOUV TIG AKTiVEG X TTEPICCOTEPO ATTO TA 0OTA.

€) Padievepyd cwpatidia pymopolv va Xpnoigotoinbolv wg 1XvnBETES
XNMIKWV OTOIXEIWV 0€ dIAQOPES AVTIOPAOTEIG.

Movdadeg 5

Oépa B

B1. MovoxpwpaTtikrp akTivoBoAia oétav d1adidetal oe omTikd péoo A dlavuel
amdéotacon d o¢ xpovo t. H idia akTivoBoAia oOTav diadidetal o€
omTIKO Méoo B, diavuel Tnv idia amdéoTacon o€ dITTAdCIO Xpovo amd 6,TI OTO
uéoco A. Ta Ttoug deikteg d1dBAaong N, kar N, Twv péowv A kar B,
avTioTolIXa, I0XUEl €va ano Ta NapakdTw:

. n, \/— . n, n, 1
i. —£ =42 i —£=2 iii. —S=-—
ng B ng 2

a) Na eTTIAECETE TN OWOTAH ATTAVTNON.

Movadeg 2

B) Na dIKaloAoyAOoETE TNV €TTIAOY OQG.

Movdadeg 6

B2. 310 atopiké TpdTUTTO TOU Bohr, av K egival n kivnTikg evépyela, U n

duvapikn evépyela kal E n oAIknp evépyela evog NnAEKTpOViIioOU OTO ATOUO TOU
udpoyodvou, TTou BPIiOKETAI O Pia ETITPETOPEVN TPOXId, 10XUEl €va ano Td

NnapakaTw:
E K 1 K
i. —=-2 ii. — = - iii. —=1
U U 2 E
a) Na eTTIAEEETE TN OWOTAH ATTAVTNON.
Movadeg 2
B) Na dikaloAoyroeTe TNV €TTIAOY 0QG.
Movadeg 6

TEAOX 2HY AIIO 5 YEAIAEZX




APXH 3H>Y SEAIAAX
MONO I[TAAAIO 3YZTHMA - I" HMEPHZYIQN

B3. Aivetal o TapakATw TTivoOKOG ylia TIG €VEPYEIEGC OUVOEONG TWV
mupnvwy X, ¥, Q

Mupnvag | Evépyela ouvdeong

(MeV)

158

e X 1279,8

234

o0 ¥ 1825,2

28

14Q 238,0

MNa 11 0TABEPOTNTEG X, Ty KAl Xo TWV TTUpAvwy X, W kalr Q avTtioTolixa,
lox0el €va ano Ta NapakdaTw:

i. 20> 2x > 2y

i x>y > Xg
iii. Xy >Zg>Zx
a) Na eTTIAEEETE TN CWOTAH ATTAvVTNON.
Movadeg 2
B) Na dikaloAoynoeTe TNV €TTIAOYH OQG.
Movadeg 7

Oépa I

‘Evag mTupnvag padiou zggRa META atTd dUO O1000XIKEG DIOCTTACEIG KATAAAYEI O€

TTupriva padoviou (Rn), OTTWG @aiveTal OTO TAPOKATW OXAUA, TO OTI0i0
TTAPIOTAVEI TIG EVEPYEIOKEG OTABUEG TWV TTUPAVWY OTIG O10BOXIKEG BIAOTIACEIG.

X £ **’Ra
4,871 MeV
4,685 MeV o
v Y R
Y
v Rn
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APXH 4HY SEAIAAX
MONO I[TAAAIO 3YZTHMA - I" HMEPHZYIQN

M. Na ypdayete TnVv €gicwon Tng mTpwTing didomaong (Movddeg 4) kKal Tnv
eCiowon T1ng 0O¢euTepng didomTaong (povdadeg 3) Tou TIPONYOUMEVOU
OXNAMUATOG.

Movadeg 7

N2. Na uttoAoyioeTe TNV EVEPYEIA TOU QWTOVIOU TTOU EKTTEUTTETAI.

Movdadeg 5

3. Na utroAoyioceTe TH OUXVOTNTA TNG GKTIVOBOAIQG ¥ TTOU EKTTEPTTETAI.
Movadeg 6

N4. Na T1eplypdyete avaAuTiKd Tov TPOTIO HPE TOV OTIOIO ETTITUYXAVETAI O
SIaXWPICHOS TWV AKTIVOBOAIWY a KOl Y TTOU EKTTEUTIOVTAI.
Movadeg 7

AivovTai:
e n oTaBepd Tou Planck h=6,6-10"* J-s ,
e 1eV=16-10"J.

Oéua A

HAekTpoOvia emiTaxuvovtal yéow T1dong 42,5V kal mepvdave yéoa atd aéplio TToU
atmmoTeAgiTal amd dtoua udpoydvou TTou Bpiokovtal oTn BepeAiwdn KaTdoTaon.
‘Eva ammd 1a nAekTpoOVIa auTd cuykpoueTal Pe éva dTopo udpoydvou. Kartd Tn
ouykpouon, 1o dTtopo Tou udpoydvou amoppopd 10 30% TNG evépyelag Tou
NAEKTpoviou Kal dieyeipeTal.

A1. Na uttoAoyicete oe eV Tnv evépyela TToU aAmmoppoéPnoe To ATOUO TOU
udpoydvou KaTtd Tnv Kpouon Kal TV KIVNTIKA €VEPYEIQ TOU NAEKTpoviou

META TNV Kpouaon.
Movadeg 6

A2. Na utroAoyioete TOoVv KPBavTiIKO aplOud Tng dleyeppévng KaTdoTaong Tou
atéuou Tou udpoyovou.
Movadeg 6

2T OUVEXEID TO ATOPO TOU UOPOYyOVOU aTTOdIEYEIPETAI.
A3. Na oxedidoete 10 OIAYPAPMPO TWV EVEPYEIOKWY OTABPWY TOU ATOUOU TOU
udpoydvou oTO OTToiIO va @aivovTal OAeg ol duvaTég PeTaBAOEIG.

Movadeg 6

A4. e pia amd TIC TTApATTAVW PETARBAOCEIG EKTTEUTTETAI AKTIVOBOAia pe PEYIOTO
MAKOG KUpaToG. Na uttoAoyioeTe TV TINA AUTOU TOU MAKOUG KUPATOG.

Movadeg 7
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APXH SHY SEAIAAX
MONO I[TAAAIO 3YZTHMA - I" HMEPHZYIQN

AivovTal:

oak

n evépyela TOoUu datdpgou Tou udpoydvou oOTn BepyeAiwdn kKatdoTaon

E,=-13,6 eV,
N oTaBepd Tou Planck h=6,6-10"" J-s |

N Tax0TnTa Tou GWTEC oTov aipa ¢ =3-10° m/s
1eV=16-10"J .

OAHTIEZ (via Touc e€sTalouévouc)

210 €EWQUAAO va ypdyeTe TO €EeTAlOPEVO NABNUA. ZTO ECW@QUAAO TTAVW-
MAVW VO OUPTTANPWOETE TA ATOMIKA OOG OTOIXEiad. ZTnV apXn Twv
ATMAVTAOEWY 000G VO YypAweTe TAVW-TTAVW TNV nUEPOPNVia Kair TO
e€eTalbuevo pdbnua. Na pnv avtiypdywete 1a Béuata oT0 TETPAdIO KAl vV
MN ypayweTe Toubevd OTIG ATTAVTHOEIG 0AG TO OVOUd 0aAgG.

Na ypdWeTe TO OVOUATETTWVUUO OQG OTO TTAVW MEPOG TWV QWTOAVTIYPAPWYV,
auéowcg MOAIC cag TTapadoBolv. TuxOov OnNMEIWOEIG 0aG TTAVW OTa OEpaTa
oev O0a BaBpoAoynbouv oe Kapia TTeEpiTTwon. Kartd tnv amoxwpnorn oag,
va TTapadwoeTe Yadi ye 1o TETPADIO KAI TA QWTOAVTiypa@a.

Na atmmaviAoeTe oTO TETPAdIO6 cag o€ OAa Ta Béuata pévo pe PUTTAE 1 poévo
ME MaUPO OTUAO pe peAAvI TTou dev oBAVEL.

KaBe amdvinon €mIOTNUOVIKA TEKINPIWMPEVN €ival ATTODEKTH.

Aldpkela e¢€Taong: Tpel¢ (3) WPEG PETA TN dlAvoul TWV QWTOAVTIYPAPWYV.
Xpoévog duvaTtAg amoxwpnong: 10.30 ..

2A2Z EYXOMAZTE KAAH ENITYXIA

TEAOZ MHNYMATOZ
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