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H e¢étaon Ba yivel pye TN péBodo Twv TTOAAATTAWY €mmAOywv HE Bdon TO
aKOAOUBO epwTNUATOAGYIO. 2€ KABE pIa atrd TIG €TTOMEVEG epwTAOEIG (1-40)
va €MAELETE TN OWOTH atrdvinon kail va TN onueiwoete oto AMANTHTIKO
DOYAANO.

O TmapakdTw Trivakag oTabepwyv diveral yia va XpnoigoTroinéouv ol
ATTAITOUNEVEG OTABEPEG OTTOU KAl av XpeIddeTal.

ONOMA ZTAGEPAX 2YMBOAO TIMH
TaxdTnTa Tou QWTOC c 3,00x10* m/s
doprTio Tou nAeKkTpOViou e 1,60x107™" C
BapuTiki Z108pd G 6,67x107"" N-m* / kg’
21008epd TOU Planck h 6,63x107* J -5

ho b 1,06x107 J s

2

21a6gpda Tou Boltzmann k 1,38x1077 J/K
Mala Tou nAekTpoviou m, 9,11x107" kg
Mada Tou veTpoviou m 1,68x107*" kg
Mada Tou TTpwToviou m, 1,67x107 kg
EMITPETTOTNTA TOU KEVOU €, 8,85x107" C*/N-m’

1/ 4ze, 8,99x10° N-m?/C?
AiatrepatdTnTa TOU KEVOU U, 47 %107 Wb/A -m
Epmeipiky  oTaBepd yia  utroAoyiopd R 1,20x107"° m
TWV OIA0TACEWV TTUPAVWV
Z1aBepd Rydberg R L,I0x10” m™
Mayvntévn Tou Bohr eh 9.27x10° J

2m, T

Aivetal gtriong 61 1 eV givar ico pog 1,60x107"° J
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EPOTHMATOAOTIIO

1. H mpdétaon «Eival aduvarto éva cwua va Kiveitar o€ U0 dIAoTACEIS ME ETTAXUVON d O€
Mia oTaBepn kKaTeuBuvon»
a) gival AavBaopévn
B) gival yevika opbn
Y) gival opBr| uttd Tov 6po OTI N Kivnon yiveTtal o opIfOVTIO €TTITTESO POVO.
o) gival opBr utté Tov 6p0o OTI N Kivnon YivETAl O€ KATOKOPUQPO ETTITTEDO NOVO.

2. Mala m avaptdral amd eAATAPIO TTOU €xEl 0TABEPA dUvAUNG k. @EAoupe va €TITUXOUME
OITTAacIaoud TNG PEYIOTNG TAXUTNTAG TAAAvTwong aAAdloviag povo Tnv pala Tou
TaAQVTWTA. Oa TTPETTEl va

a) OITTAACIACOUNE TNV HAJa TOU CWHPATOG

B) uTTOdITTAQCIACOUNE TNV HALQ TOU CWHPATOG

Y) TETPATTAACIAOOUNE TNV HALA TOU CWPATOG

o) UTTOTETPATTAACIACOUE TNV JACA TOU CWHATOG

3. Eva o1eped OWHA EKTEAEI JOVO TTEPIOTPOPIKY Kivnon yUupw atrd oTaBepd Ggova TTou
OlépxeTal péoa atmo autd. Av ZIE gival N ouvioTapévn Twv EEWTEPIKWY OUVANEWY KAl
z T €ival N ouvioTapévn TV POTIWV WG TIPOG ToV Agova auTtd , TOTE
d) 10 oWUA BPICKETAI OE IGOPPOTTIA AV ZIE =0, > 7=0
B) 10 owpa BpiokeTal o€ I00ppOTTia AV SF£0,Y7=0

Y) TO CWHMQ TTOTE OEV PPICKETAI O€ I00PPOTTIA.
8) 10 owua BpiokeTal og I0OPPOTTIa AV Y F=0>7#0

To 6pio Bpavong evog UAIKOU gival l><107 Pa. 'Eva oUpua KUKAIKAG diaTopng amo To
T

UAIKO auTd utrékeital o duvaun e@eAkuopol 250 N xwpig va Bpauctei. H eAdxioTn
OIAUETPOG TOU CUPHATOG Eival
a)  1,0x10m
B)  1,0x10°m
Y  1,0x10"m
5. g éva onueio opifoviiou owAfva KUKAIKAG SIaTOPAG TTAPOXNSG VEPOU TTUKVOTNTOG

1,00><103k—g3 n otankni Ticon sivar 50x10* Pa kai n 1axUtnTa PORG TOou vePoU Eival
m

v, =4,00m/s. X éva deUTEPO ONpEio, av N SIAPETPOG TOU CWARva gival dITTAACIa aTTo TNV
OIGUETPO OTO TTPWTO ONUEIO, N OTATIKA TTiEON p, OTO BEUTEPO ONEIO €ival ion TTPog

a)  6,00x10° Pa

B)  80x10*Pa

Y) 5,75x10* Pa

8)  1,08x10°Pa
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6. Av n taxdtnta nxou atov aépa eival 340 m/s, T0TE n ouxvotnTta f. TToU avmIAauBdaveral
TTapatTnENTAG (1T) 0 OTT0I0G ATTOPAKPUVETAI PE TAXUTATA 68,0 mM/s a1té OTACIYN NXNTIKN
TTNYA (NTT) TTOU EKTTEUTIEI NUITOVOEIBESG KUY ouxvoTnTag £ =300 Hz eivai

a) f =480Hz
B) f =200Hz
Y) f, =240Hz

7. Otav o Tayog Asiovel oToug 0 °C UTIG ATHOOPAIPIKA TTECT 0 OYKOC TOU EAATTWVETAL AV
Q cival To 1000 TNG BepATNTAG TTOU AVTAAAGCOETAI OTNV JETABOAR aQUTH, N METARBOAN
oTnV EOWTEPIKNA evépyela AU gival

a) AU>Q
B) AU<Q
V) AU=0Q
8 AU=0

8. Mia Bepuikn punxavry Carnot mpooAauBavel oe KGBe KUKAO AsiToupyiag TG Bepudtnta
2000 J atré Bgpun Tnyn Bepuokpaciag 500 K kal atrodidel KATrolo TTood BepudTnTag o€
puxpn osgauevn Bepuokpaoiag 350 K. To épyo TTou TTapdyel o€ KABE KUKAO AsiToupyiag
NG €ival TOTE

a) W =1400]
B) W=-14001]
Y) W=600J
5 W=-600J

9. Tlopapialel To Asutepo Oeppoduvapiko Agiwua N TTANPNG HETATPOTTH UNXAVIKAG
evépyelag W oe Bepuotnta Q ;
a) Na
B) ©Ox
Y) MOvo étav O>W
8) povo oétav W >Q

2NMEIOKO QOPTIO ¢, =+

pC Bpioketal oTnv apxf Twv agévwy. e amoéotaon 0,10 m

8,99
KOl KaTad Tnv BeTIK @opd Tou Ggova Twv X ATTO TO (POPTIO g, TOTTOBETOUPE QOPTIO
1 X . . P ,
q, =—8—99pC. H évraon Tou nAekTpikoU TTEdiOU OTNV KOPU®H ICOTTAEUPOU TPIYWVOU TO

oTT0i0 €x€1 WG Bdon Tnv améoTacn NETALU Twv dUO @opTiwyv diveTal atrd TNV oxéon
a)  E=(50x10" N/C)]
B E=—(0x10" N/IC)T
Y)
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11. Znueiokd gopTio g BpiokeTal oTo KEVIPO vonTou KUPBou TTAeupdg a. Méon givai n
NAEKTPIKA pof péoa aTrd pia €dpa Tou KUBOU;

a) o4
80
B -l
6¢,
Y) _ 9
3e,
68 O

12. Znueiakd @optio ¢, =+12 nC BpiokeTal oTnv apxn Twv agdévwv. e améoTaon 0,10 cm

KOl KOTG TNV OeTIK @opd Tou Agova Twv X atmd QOPTio ¢, TOTTOBETOUPE @POPTIO
g, =—12nC. To duvauik® OTnVv Kopu®r} IC0OKEAOUG TPIYWVOU TO OTTOIO €XElI WG BAan TNV
aTmréoTaoN METALU TWV OUO QOPTIWV KAl OTO OTT0I0 TO MPAKOG KABE MIag atrd TIG i0€G
TTAeUpEG ival 10 cm, divetal amd Tnv oxEon

a  V=(830V)i

B) v=-830V)i

y) V=830V

13. KaAwdio ugnAng 1dong TTEPTEN TTAVW 0€ KAEIOTO QUTOKIVNTO KAl TO CWHA TOU
auTtokiviiTou aTrokTd duvapikd 10000 V wg TTpog 10 £€8a¢Ooc.
a) Or1emPBATEC TOU AUTOKIVATOU €ival A0PAAEIC JEoA OTO AQUTOKIVNTO
B) O1emPBdreg Tou AuToKIVATOU OV €ival ACQPAAEIC JECA OTO AUTOKIVNTO
y) Oi1empBdreg TOou QUTOKIVATOU BEV €ival aOQPAAEIS £€¢w aTTd TO AUTOKIVNTO
0) Acv gival ac@aleic ouTe Y€oa OUTE £€W OTTO TO AUTOKIVNTO

OUVEXEID QTTOOUVOEETAI N JTTATOPIO KAl N oTmOoTO0N METALU TwV  OTTAICUWYV
oirAaciadetal. ToTe

a) n OAIKN EVEPYEIQ TOU TTUKVWTI TTAPAMEVEI OTABEPN

B) n OAIKA evépyeEla TOU TTUKVWTH QUEAVETAI

Y) N OAIKN eVEPYEIQ TOU TTUKVWTH PEIWVETAI

8) H xwpnmKOTNTA TOU TTUKVWTHA TTAPAUEVEI OTABEPNA

15. O pé€oog €AelBepog XPOVOoG UETAEU OUO KPOUOEWV O€ PETAAAIKO aywyd ME TTUKVOTNTA
QOpPEWV n, €18IKA avTioTaon p, eopTio Kal pala KABe popéa e Kal m ,avTioToIXa,, divetal
aTtrd TRV ox€on

a) m
T=—
nep
B) . m
T= 2
ne p
Y) m?
T:
nep
o)
) m
nep
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16. NMukvwTng xwpnTtikoTNTag 1,0 uF cuvdéetal o€ ocipd pe avriotaon 10 MQ kai €va
ouoowpeuTh ue HEA 12,0 V. Z10 KUKAWPA TTapePPAAAETAI £vag BIAKOTITNG. Mpiv
KAEiOOUPE TOV DIAKOTITN TNV XPOVIKH OTIYHN t =0 O TTUKVWTAG €ival apopTIOTOG. AV

e”' =0,37, T0 TTOOOGTO TOU APXIKOU PEUPATOG TN XPOVIKN OTIYU t =208 cival

a)  8,63%
B) 86,3%
v) 13,7%
3 137%

17. 'Evag euBuypappog aywyog oAU peydAou prikoug dlappéetal atrd peupa évraong 100 A.
H atmréoTtacn até Tov aywyo, oTnv oTToia n £vracn Tou OnuIoUpyoUEVOU PAYVNTIKOU
mediou B gival 0,50x107* T, givar ion Tpog

a) r=0,40m
B) ~»=0,04m
Y) r=40m

18. EuBUypapuog peupato@opos aywyos TTOAU peyAAou PAKOUG BIEPXETAl ATTO TO KEVTPO
METAAAIKOU daKTUAiIOU KABeTa OTO £TTITTESO TOU BAKTUAIOU.
a) O dakTUAIog diappéeTal atrd peUua POVO OTAV AUEAVETAI N évTaon PEUNATOC TTOU
Olappéel ToOV aywyo
B) O dakTUAIOG diappEeTal ATTO PEUUA JOVO OTAV PEIWVETAI N £VTAOHN PEUUATOS TTOU
Olappéel ToOV aywyo
y) O daktuhiog diappéstal amd peupa otav PeTaBAAAETal N éviaon PEUPATOC TTOU
Olappéel ToOV aywyo
8) O dakTUAIog dev dlappéeTal atrd peUPa ouTe OTavV AUEAVETAI N £VTACT PEUNATOG
TTOU dlappPEEl TOV AywyO OUTE OTAV PEIWVETAI QUTH)

19. TMukvwTtAg pe TTapAAANAOUG OTTAIOUOUG KAl aépa AVAPECA TOUG gival OUVOEDEUEVOS ME
TTNYAR ouveXoug Taong Kal @opTicetal. O1 oTTAIoUOI €ival KukAikoi akTivag 0,10 m. Kdatroia
OTIYUA TO peUpa aywyiudtnTag ota cuppata givar 0,60 A. H TTuKvOTATA TOU PEUPATOG
METATOTTIONG OTO XWPO METALU TWV OTTAICHWY €ival Tn OTIYUA AQuTh:

a) O
m
Vg0l
N
m
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20. To TTAGTOG TOU NAEKTPIKOU TTESIOU TOU ETTITTEOOU NAEKTPOPAYVNTIKOU KUPATOG TTOU QBAVEI
o€ JEYAAN (0€ ox€on PE TO PAKOG KUPATOG) aTTOOTACH OTTO KEPAia padioQwVviKou

oTaBpou gival E, = 0,0600X. H évtaon Tng akTivoBoAiag oTnv améoTacn auTth givail:

m
A g 76107 %
B) 2,39x10°° %
V) esx107 %
%) 4,78x10°° %

21. Tloia o116 TIG £TTOUEVES TIPOTACEIC €ival AavBaopévn;

a) Oreglowoeig Tou Maxwell dev aAAACouv op®r KATW ATTO HETAOXNMATIOHOUG
Lorentz.

B) H pabnuatikA dilatuTwon TNG apxng dIaTENoNS ToU QOPTIOU TTPOKUTITEI ATTO TIG
eClowoelg Tou Maxwell.

Y) Hékepaon yia Tn duvaun Lorentz TTpokUTITElI WG €10IKN EQAPUOYT TWV EEICWOEWV
Maxwell.

8) O vopog tou Gauss IoXUEI Kal yId KIVOUUEVA QOPTia

22. HAiok6 @wg TTpooTriTITeEl 0€ Agia emm@avela vepou. Av o d€ikTng didBAacng Tou agpa gival
n, =1,00 Kal TOU vepou n, =1,33 TO AVOKAWHEVO QWG €ival TTANPWG TTOAWMEVO OTAV N
ywvia TTpOoTITwoNG UTToAoyieTal atrd TRV oXEon

N

1,33

B) tan@_ L

1,33

Y) tanf, =133
(o]

) cost_ __L

1,33

23. ‘Eva koilo o@aipikd KATOTITPO ME akTiva R dnuioupyei TTpayuatikd €idwAo otav 1o
QVTIKEIMEVO TOTTOBETN O
a) uoévo o€ ammdéoTaon s > R

. . R
B) pOvo o€ atmooTacn R > s > 2
Y) . R
O€ a1TooTO0N 8§ 2 5
9)

. R
O€ atTooTacn s < 5
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24,

Pakdg oxnuaTiCel To €idwAo evog avTikelyévou. To avtikeiyevo atéxel 16,0 cm atd Tov
@ako. To €idwAo améxel 12,0 cm amd 1oV Qakd Kai Bpiokeral oTnv idla TTAEUPE PE TO
QVTIKEiNEVO. H €0TIOKA atTOOTAON TOU QOKOU gival

a) f=0,48m

B) f=-0,48m
y)  f=0,69m

8 f=-6,9x10"m

270 Treipapa cUPBOANG Tou Young HOVOXPWHATIKO PwE WAKOUG KUPATOG A DIEPXETAI O€
@aon péoa amod U0 KATAKOPUPES AETITEG OXIONEG TTOU BpiokovTal TTAvw O€ éva TTETAOHA
KAl atréXouv Kata d. MeTd, 10 QWG TTPOCTITITEI TTAVW O€ £€va AAAO TTapaAAnAo TTéTaoua,
o€ JEYAAN, OXETIKA pE TO d, atréoTaon. Av I gival éva onueio autou Tou TTETAOPATOG UTTO
opIZOVTIa YwVia B w¢ TTPOG TN HECOKABETO TWV dUO OXICUWY, TOTE

a)  £XOUME EVIOXUTIKA OUUPBOAA O¢€ ywvieg B TTou IKavOTToIoUV Th OXE0N

2dsinf@=mA, m=0,1,2,3,....
B) n dlagopd eaong PETAEU TWV dUO aKTiVWYV TTou cUPBAAAouv oTo I gival

2nd
=| —— |sin @
Y ( zj

v) n évracn oto onpeio I gival 7 =1, cos{(%)sm 9}
8) €xoupe evioXUTIK OUUBOAR O€ YWViES B yia TIIG OTTOIEG O KUPATAPIBUOGS TNG
AaKTIVOBOAIQG gival akEpalo TTOAAQTTAGCI0 Tou d.

2T0 QWTONAEKTPIKO QAIVOUEVO N YPOQIKN TTApAoTACcn TNG MEYIOTNG KIVATIKAG EVEPYEIQG
K Twv QWTONAEKTPOVIWV CUVAPTHOEI TG OUXVOTNTAG f TOU TTPOCTTITITOVTOS PWTOG, N

TOMN TNG €uBeiag pe Tov dEova Twv ouxVoTATWY divel akpIBwWS
a) Tnv otaBepd Tou Planck h
B) TO £pyo €€aywyng TOU HETAAAOU
v) TNV TTOCOTNTA h
e
8) TitTroTe a1Td TO TTAPATTAVW

H nAektpoviakry douri Tou atdépou Tou vatpiou sivar 1s’2s°2p°3s. H evépyeia Tou

aTmaiTeital yia va a@aipedei éva nAektpovio atrd Tnv oTIBdda 3s Tou vaTpiou ival 5 eV.
MNa va agaipebei Eva eTTi TTAEOV NAEKTPOVIO aTTaITEITAl

a) Evépyeia >5 eV

B) Evépyeia >5¢eV

y) Evépyeia =5eV

0) Evépyeia <5eV

ATtrayopeuTikr) Apxn Tou Pauli
a) pOvo OTO TIPOTUTTIO TWV EAEUBEPWY NAEKTPOVIWV
B) povo oto TTpdTUTTIO Fermi-Dirac
Y) KaioTta duo
0) o¢ kavéva amrd autd Ta TTPOTUTTA.
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29 H oakTiva evég Trupriva he Jadiko apiBud 64 cival ion Tmpog
a)  480x10™"° m
B) 336x10™m
Y) 529x10"°m
8) 529x10""'m

30. ‘Eva padisvepyo deiyua €xel evepyoTnta 5,90x10* Bq Kal oTaBepd SIGoTTacng
2=2,95x10" s'. OI TTUPAVEG TTOU TTEPIEXEI EiVOIl
a)  500x10" TTUPAVEC
B) 5,00x10" Truprveg
Y)  2,00x10" Truprveg
8)  2,00x10" TrUpAvVEC

32. 'Eva nAekTpoOVvIO Kal éva TTOdITPOVIO( BETIKG QOPTIOUEVO NAEKTPOVIO ) CUVAVTWVTAL KOl
eCagavifovtal (sﬁou'])\o()vovm(l?3 ONUIOUPYWVTAG NAEKTPOMAYVNTIKA OKTIVOBOAia. Av K&Be
owpaTidIo €xel paca 9,22x10° ! kg kal autd BpiokovTal TTPAKTIKA O€ NPEPIa TN OTIYUA TNG
ecalAwong, n oAIKA evépyela TNG akTIVOBOAIQG gival:

a) 1,02keV

B) 082x10"J
Y)  328x107"J
8) 1,66x10™"J

33. 'Eva owpdTio ye pala npepiag m KIveital o€ eubeia ypauurn utré Tnv emidpach oTabepng
duvaung F 1Tou dpa katd PAKoG TNG YPAPMAG QUTAG ETTI ATTEPIOPIOTO XPOVvo. Av

2
/ v . . . . . .
y =/ 1-—=, n emTayuvon a TTou Ba ATTOKTACEI TO CWHATIO BiveTal ATTO TNV €KPPAOT :
C

o 2
) a:Fy
m

B _F
m

Y) _F
a= 3
my

3 __P
m
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35 To pnAkog kupatog de Broglie evdg nAektpoviou pAlag m Kal QOPTiOU € TIoU €XEl
ETTITAXUVOEI pe pia dlagopd duvapikou V' egival:

a) h
meV
B) 2meV
h
Y) h
2meV

36. Ta ATopa TOU Qgpiou TTOU TTIEPIEXOVTAI O€ CWANvVA dlagnuicswyv dlgyeipovTal o€ pia
EVEPYEIAKN OTABUN TTOU €XEl HECO XPOVO CWNG T = 10 s. Moia €ivai n TAEN MeyEBouUG Tou
QUOIKOU €UPOUG Av TNG NAEKTPOMAYVNTIKAG OKTIVOBOAIAG TTOU EKTTEUTTETAI KOTA TNV
atmodIEyepon;

a) kHz
B) MHz
y) Hz
0) GHz

37. [Moia rpdTacn gival aAndng;

a) Mtopouue va atrodeigoupe Tnv e€icwon Schrodinger amd yvwoTEéS apxES TNG
QUOIKAG

B) O evepyelakéG OTABUES yIa Eva TTAYIOEUNEVO CWHATIOIO O€ éva TTNYAadI SuVAUIKOU
TTQiPVOUV OPICUEVEG TINEG YIOTI TTIPETTEI N KUPATOOUVAPTNON VA €ival CUVEXNG OTA
OUVOPIOKA OnuEia.

Y) H kBdaviwon tng evépyelag yia €va CWMATIO eyKAWPIOUEVO Ot €va TTnyad!
QUVAUIKOU OQEIAETAI OTNV QTTAITNON CUVEXEIOG TG KUPATOOUVAPTNONG W KAl TNG
KAiONG TNG OTA OnNUEia AOUVEXEIOG TOU SUVANIKOU.

8) To evepyelakd QACHA yIa éva CWHPATIO EYKAWRIoPEVO o€ éva TTNYAadI duvauikou
€ival QOUVEXEG VIATI N W KAl N KAION TNG TTPETTEI VA €ival CUVEXEIG OTA OUVOPIOKA
onpeia.

udpoydvou sival A =485 nm. Av n o1aBepd Rydberg sivar R =1,1x10" m™, 161€ n ypauun
QUTH TTPOEKUYE OTTO PETATITWON METALU TWV EVEPYEIOKWY OTABUWYV
a) EskalE;

B) E4 ka1 E;
Y) EskaiE;
6) E2 KAl E1
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39. Orav 10 dtopyo ToU Udpoydvou oTnv KatdoTacn n=1, /=0 TOTTOBETNOEI OE OPOYEVEG
payvnTIKO TTEdIO pE KATELBUVON +z , TTOIX OTTO TIG U0 OTABUEG m, = +% KAl m, = —% EXEI

XOMNAOTEPN EVEPYEIQ,

a) "= — 1
‘ 2
B) Oev umtapyel diagopd
Y) m =+
%) m,=+—

40. T[loia TpdTACH €ival CWOTH;

a) Ze éva nuIaywyo o€ ouvnBeIg Bepuokpacies n wvn 08£voug gival TEAEIWS TTARPNG
Kal atréxel HEpPIKA eV atrd Tn {uvn aywyiudTnTag TToU €ival TEAEIWG KEVH.

B) Ze éva aywyo n {wvn oBévoug gival TTARPNG.

Y) Zg éva povwTh n Cwvn 0B€voug eival TeAEiwg TTANPNG 0 BepUOKpaaia atroAUTOU
MNOEVOGS Kal ATTEXEI MEPIKA eV aTrd Tn {wvn aywyINoTNTOG.

0) Xe éva aywyo Ta nAekTpdvia Tng {wvng 0B8€voug dev gival eAeUBepa va KivnBouv
av EQAPUOOCTEI KATTOIO NAEKTPIKO TTEDIO.

Znueiwon
H emwépevn dicukpivion 560nke oToug utTTown@ioug Tou KAdadou MNE 04
Duoikwv:

"Emeidy diamiotwbnke or orav eardAnoav oi 610pBwaoEIS Kal Ol
OIEUKPIVIOEIS yia TO udBnua tng Puoikng oric epwrnoeic 31 kair 34,
urmipée  apiBuoc urmrownegiwv Tou  gixav  ndn  amoxwpnHoEl,
OIeUKpIVICeTaI OTI ue aToQpacn TnS Kevipikng ETTporTi¢ ol pwrnoeis
autéc (31 & 34) dev Ba AngBouv umrdwn yia 1n BabuoAoyia n omoia
Kal Ba iookaraveunBei oTo oUVvoAo Twv 38 epwrioswy avri Twv 40.

Kupiakn 8 AskesuPpiou 2002

Ao v Kevrpikn Emmitporry Aiaywviouod"
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