O TrapakdTw Trivakag oTabepwyv diveral yia va Xpnoigotroinéouv ol
ATTAITOUNEVEG OTABEPEG OTTOU KAl av XpelddeTal.

ONOMA ZTAGEPAX 2YMBOAO TIMH
TaxdTNTa TOU QWTOG C 3,00 x10° nv's
®dopTtio Tou NAekTPOViOU e 1,60x10™"° C
BapuTikr] ZT00epd G 6,67x10 ™™ N-m?/kg?
>TaBepd Tou Planck h 6,63x107*J-s

he 1,06 X107 J s

2

21aBepd Tou Boltzmann k 1,38 107 J/K
Mala Tou nAekTpoviou m, 9,11x107" kg
Mdada Tou veTpoviou m, 1,68 x107*" kg
Mada Tou TrpwToviou m, 1,67 x10 kg
ETITPETTOTNTA TOU KEVOU €, 8,85%x10* C*/N-m?

1/ 4xe, 8,99x10° N-m*/C?
AlaTTEPATOTNTA TOU KEVOU U 47 x107 Wb/A-m
Epmeipiky  o10Bepd  yia uTOAOYIOUO R 1,20x10™"° m
TWV OIA0TACEWV TTUPAVWV
>1aBepd Rydberg R 1,10x10" m*
Mayvntévn Tou Bohr eh 9.27 %102 J

2m, T

Aivetan etriong 61 1 eV eivar ioo pog 1,60 x10 " J

EPOTHMATOAOTIIO

1. HmpdéTtaon «Eival aduvaro éva cwua va KIveiTal oe U0 dIaoTACEIG UE ETITAXUVON d O€
Mia oTaBepn kateuBuvon»
a) gival AavBaopévn
B) gival yevika opon
Y) gival opBr uTTd TOV 6PO OTI N Kivnon yivetal o€ opIfOVTIO ETTITTESO POVO.
0) gival opOr) uTTd TOV OPO OTI N Kivnon YivETAl O€ KATAKOPUQPO ETTITTEDO UOVO.



2.  Mala m avaptdaTal ammd eAatriplo TTou £xel oTabepd duvapng k. @€Aoupe va eTITUXOUME
OITTAacIoopd TG MEYIOTNG TaXUTNTAg TOAAVTwoNnG aAAalovrag pévo Tnv pala Tou
TAAQVTWTA. Oa TTPETTEI VO

a) OITTAACIACOUUE TNV JAZa TOU CWHOTOG

B) UTTOOITTAOCIACOUNE TNV HAJA TOU CWHPATOG

Y) TETPATTAQCIAOOUE TNV JHALA TOU CWHPATOG

o) UTTOTETPATTAACIACOUE TNV JACA TOU CWHATOG

3. 'Eva oteped owpa eKTEAE HOVO TTEPIOTPOPIKA Kivnon yupw atmd otabepd dEova TtTou
OIEpxeTal péoa atrd auto. Av ZIE gival N ouvioTaPEVN TWV ECWTEPIKWY DUVAHUEWV Kal
Z? gival n ouvioTapévn TWV POTTWV WG TTPOG TOV Agova auTo , TOTE
a) TO CWUA PPICKETAI O€ ICOPPOTTI AV Zlf =0, Z? =0
B) 1o owypua BpiokeTal o€ IcOppOTTIC AV Zlf £0, > 7=0

Y) TO CWHMA TTOTE OEV PPICKETAI OE ICOPPOTTIA.
8) 10 owya BpiokeTal og IGOPPOTTIA AV Zlf =0, > 7#0

4,

To 6pio Bpauong evdg UAIKoU eival lxlO7 Pa. ‘Eva ouppa KUKAIKAG dlatouAg atmd 1o

T

UAIKO auTd uTttokeital o€ duvapn e@eAkuopou 250 N xwpig va Bpauctei. H eAdxiotn

OIAUETPOG TOU OUPUATOG Eival

a) 1,0x10™* m

B) 1,0x10°m

Y) 10x107m
___________ ) MO
5.  Zg éva onueio opifovTiou CWAAVA KUKAIKAG OIATOPNAG TTAPOXAG VEPOU TTUKVOTNTAG

kg

1,00x103—3 n oTaTmiKf Trieon eivalr 5,0x10* Pa kai n ToxUTNTA POr¢ TOu VEPOU Eival
m

v, =4,00 m/s. Ze éva deUTEPO onueio, av n dIAUETPOG Tou cwARva gival dITTAdoIa aTmd Tnv
OIAUETPO OTO TTPWTO ONUEIO, N OTATIKA TTiEON P, OTO OEUTEPO ONEIO Eival ion TTPOg

a)  6,00x10° Pa

B)  80x10*Pa

y) 5,75x10* Pa

5)  1,08x10°Pa

6. Av n Taxutnta nxou atov aépa cival 340 m/s, T0TE N ouxvotnta . TTOU AvTIAaUBAveETal
TTapatnENTAS (TT) 0 OTTOI0G ATTOMAKPUVETAI YE TaXUTNTa 68,0 M/s atrd oTACIun NXNTIKN
TTNYN (NTT) TTOU EKTTETTEI NUITOVOEIDEG KU ouxvoTnTag f =300 Hz eival

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



7. Otav o mayog Asiwvel atoug 0 °C UTTO ATUOTPAIPIKI TTHECT O OYKOG TOU EAATTWVETAI. AV
Q eival To TTOOO TNG BEPPOTNTAG TTOU AVTOAAGCOETAI OTNV PHETABOANR QUTH, N METABOAR
oTNV E0WTEPIKNA evépyela AU eival

a) AU>Q

B) AU <Q

yY) AU=Q
% AU=0

8. Mia Beppikr} punxavr) Carnot TTpoocAaupavel oe KABe KUKAO AgiToupyiag Tng BepuoTtnta
2000 J a1t Bgppn TNy Beppokpaciag 500 K kal atrodidel KATTol0 TTo00 BepPdTNTAS OF
wuyxpn dsgauevr] Beppokpaaciag 350 K. To €pyo TTou TTapdyel o€ KABE KUKAO AsiToupyiag
TNG €ival T0TE

a) W =14001J

B) W =-14001J

y) W =600
.8 W=-600J_

9. Mapapialel To Aeutepo Oepuoduvauikd Aiwpa n TTAAPNG YETATPOTTH PNXAVIKAG
evépyelag W og Beppotnta Q ;

a) Na

B) ©Ox

y) MOvo 6tav Q >W

®) uobévo otav W >Q

10.
0 2ZNMEIAKO POPTIO g :+$ pC Bpioketal oTnVv apxn Twv agdévwy. Ze amréotaon 0,10 m
KOl KOTa TNV BeTIKA @Qopd Tou Agtova Twv X a1rd TO QOPTIO ¢, TOTTOBETOUMPE POPTIO
q, :—ﬁpc. H évraon Tou nAekTpikoU TTEdiou OTNV KOPU®PH I0OTTAEUPOU TPIYWVOU TO
OTT0i0 £X€I WG BACN TNV ATTOATOCN PETAZU TwWV dUO QOPTIWV diveTal ATTO TNV OXEON

a E=60xI10"'NCi

B) E=—10x10"NCi

Y} E=10x10"NCi

8 E-o

11. Znueiakd QopTio g BpioKeTal OTO KEVTPO vonTou KUPBou TTAeupdg a. oon gival n
NAEKTPIKN pony Héoa atrd pia £dpa Tou KUBou;

a) (p:g
80

B ,_1a
6 ¢,

Vo, 4d
3¢,



12. Znueiakd @optio g, =+12 nC BpiokeTal otV apxn Twv afoévwyv. Ze améataon 0,10 cm
Kal Katd Tnv BeTiki @opd Tou Agova Twv X aTTO QOPTIO g, TOTTOBETOUUE QOPTIO
g, =-12 nC. To duvauiké 0TNV KOPU®Pr IC0OKEAOUG TPIYWVOU TO OTTOIO €XEI WG BACN TNV
ammoéoTacn PETALU Twv dUO QOPTIWV KAl OTO OTTOI0 TO MAKOG KABE HIag atrd TIG i0€g
TTAeUpEG eivarl 10 cm, divetal atrd Tnv oxéon
a V=80Vi
B) V=—830VIi
y) V=80V
.9 . vV=0___

13. KaAwdio uynAng Tdong TTEQTEl TTAVW O€ KAEIOTO QUTOKIVNTO KAl TO CWHA TOU
QAUTOKIVATOU aTTOKTA duVApIKG 10000 V wg TTpog To £daQOG.
a) Or1 empBAaTEG TOU AQUTOKIVATOU €ival AOQAAEIG JECA OTO AUTOKIVNTO
B) O1emPdareg Tou auTokIvhTOU dEV €ival AoPAAEIC JECA OTO AQUTOKIVNTO
Y) Oi1emBAateg TOU QUTOKIVATOU BEV €ival aOQAAEIG £Ew aTTd TO AUTOKIVNTO
__._..8) _ Aev eivai ao@aAeig oUTe uega oUTe £Gw aTTO TO QUTOKivATO

14. TlukvwTng pe TTapAAANAoUG OTTAIOPOUG @opTileTal pe TNV BonrBeia prTrartapiag. tnv
OUVEXEIO QTTOOUVOEETAI N JTTOTAPIA KAl N OTTO0TOON METACU TWwV  OTTAICHWYV
dimmAaoiageTal. ToTe

a)  n OAIKN EVEPYEIQ TOU TTUKVWTH TTAPAUEVEI OTABEPN
B) N OAIKA evépyela TOU TTUKVWTH QUEAVETAI
Y) N OAIKR eVEPYEIQ TOU TTUKVWTH PEIWVETAI

_._._..8) _ H XwpnmkéTNTQ TOU TTUKVWTA TTapauével oTaBepn

15. O péoog eAeuBepog XPOVOoG UETAEU OUO KPOUOEWV O€ PETAAAIKO aywyd HE TTUKVOTATA
QOPEWV N, €I0IKA avTioTaon p, GopTio Kal pada KABe popéa e Kal m ,avTioTolxa,, divetal
atro TNV oxEon

a) m
T=—no
nep
B __ m
ne-p
Y) m?>
T =
nep
o) m
T = >
nep

16. TMukvwTtng xwpnTtikoTATag 1,0 uF cuvdéetal o€ ocipd ue avriotaon 10 MQ kai €éva
oucowpeutn ue HEA 12,0 V. Z10 KUKAWMa TTapedBAaAAeTal €vag dIakOTITNG. Mpiv
KAEIOOUPE TOV OIAKOTITN TNV XPOVIKN OTIYUA t =0 O TTUKVWTAG Eival apopTIoTos. Av

e' =037, T0 TTO00OTO TOU OPXIKOU PEUPATOC TN XPOVIKA OTIYUA t =20 s €ival

a) 8,63%
B) 86,3%
Y) 137%

3) 137%



17. "Evag euBuypappog aywyog oAU peydAou prikoug diappéetal atro peupa Evraong 100 A.
H atréotaon atré Tov aywyo, oTnyv oTroida n £vraon Tou dnPIOUPYOUUEVOU JayVNTIKOU
mediou B givar 0,50 x10~* T, eivar ion TTpog

a) r=0,40m
B) r=004m
Y) r=40m
8) r=4,0cm

18. EuBUypapuog peupato@opog aywyog TTOAU peydAou URKoug OIEPXETAl OTTO TO KEVTPO
METAAAIKOU daKTUAiIOU KABeTa OTO £TTITTEO0 TOU OAKTUAIOU.
a) O dakTUAIOG dlappéeTal atrd peUpa POVo OTaV AUEAVETAI N €vTaon PEUPATOG TTOU
Olappéel ToV aywyo
B) O dakTUAIog diappéeTal aTTd peUPa HOVO OTAV PEIWVETAI N évTaon PEUPATOS TTOU
Olappéel ToV aywyo
y) O daktuAiog dlappéetal ammd peupa otav PeTaBAAAeTal n éviaon PeUUATOG TTOU
Olappéel ToV aywyo
8) O dakTUAIog dev dlappéeTal aTrd peUPa ouTe OTaV AuEAvETal N £€VTaon PEUPATOS
_TToU JIappPEE TOV Qywyo OUTE OTAV PEIWVETAI QUTA

19. TlukvwTtAg PE TTAPAAANAOUG OTTAIOUOUG KAl aEPA AVANETA TOUG Eival OUVOEDEUEVOS UE
TNy ouveXoug Taong kal gopTi¢etal. O1 oTTAIoPOoi gival KUKAIKoi akTivag 0,10 m. Kdarroia
OTIYUA TO peUpa aywyluotnTag ota oupuata givalr 0,60 A. H TTukvoTNTA TOU PEUPATOG
METATOTTIONG OTO XWPO METALU TWV OTTAICUWYV Eival TN OTIYUA AQUTh:

a) O

B A
m

LN al
m

O oA
m

20. To mAGTOoG Tou NAEKTPIKOU TTEDIOU TOU ETTITTEOOU NAEKTPOUAYVNTIKOU KUPOTOG TTOU (POAVEI
o€ JeydAn (o€ oxéon pE TO MAKOG KUPATOG) atrdéoTacn atrd Kepaia padio@wVvikou

otabuou eivar E, =0,0600 X. H évraon Tng akTivoBoAiag oTnv amméoTaon auTr] ival:

m
D 976x10 %
B) 2,39%10°° %
V) 4ss107 %
%) 4,78%10°° W

2

3



21. Tlloia ato TIg ETTOPEVES TTPOTACEIS Eival AavBaouévn;

a) Oregiowoeig Tou Maxwell dev aAAGlouv pop@r KATw atrd HETAOXNMATIOUOUG
Lorentz.

B) H pabnuaTtiki dlaTuTTWON TS ApPXAS dIATHPNONG TOU POPTIOU TTPOKUTITEI ATTO TIG
eClowoelg Tou Maxwell.

Y) Hékepaon yia tn duvaun Lorentz TTpoKUTITEl WG EIBIKI EQAPUOYR TWV ECICWOEWY
Maxwell.

8) ._. O vépog Tou Gauss IoxUel Kal yid KIVOUUEVD QopTia

22. HMNAkO @wg TTpooTriTITel o€ Agia €TTIPAveIa vepou. Av 0 deikTng d1IABAaoNng Tou aépa eival
n, =1,00 kai Tou vepou n, =1,33 TO AVOKAWUEVO QWG €ival TTANPWG TTOAWPEVO OTAV N
ywvia TTpooTITwong utroAoyideTal atmd tnv oxEon

o) sing, = 1
133
B) tand_ = 1
133
Y) tand, =133
®) cosf, = 1

1,33

23. 'Eva Koiho OQaIpIKO KATOTITPO HE OKTiva R OnuIoupyei TTPAYMATIKO €idwAo étav TO
QVTIKEIMEVO TOTTOBETNOEI
a) uovo og améoTaon s> R

B) pMovo o€ ammooTaon R >s > R
v) og ammoéoTaon s 2%
%)

o€ a1réoTaon S gg
24. ®ak6g oxnuatiCel To €idwAo evog avTikelyévou. To avTikeipevo améxel 16,0 cm ammod Tov
@akod. To gidwAo atréxel 12,0 cm atmd 1oV QaKO Kal BpiokeTal otnv idia TTAeupd e TO
QVTIKEIYEVO. H €0TIOKN ATTOOTAON TOU PAKOU Egival
a) =0,48m
B) f=-0,48m
Y) f=0,69m

8) f=-69%x10"m



25. Z10 Treipapa cuPPBOAAG TOU Young JOVOXPWHATIKO QWG PAKOUG KUPOTOG A DIEPXETAI O€

@daon péoa aTrd dUO KATAKOPUPEG AETTTEG OXIONEG TTOU BpioKovTal TTAVW O€ Eva TTETAONA
Kal atréxouv Katd d. MeTd, 10 Qwg TTPOCTITITEl TTAVW 0€ £va AAAO TTapdAAnAo TTETaoUA,
o€ JEYAAN, OXeTIKA pe 1O d, atréoTaon. Av I gival éva onuegio autou TOU TTETACUATOG UTTO
opICOVTIa YwVia B w¢ TTPOG TN HECOKABETO TwV dUO OXICUWY, TOTE

a)  €XOuuE EVIOXUTIKA OUUPBOAA O€ YwVieS B TTOU IKAVOTTOIOUV T OXEON

2dsin@=mA, m=0,1,2,3,....
B) ndlagopd @aong YETAEU Twv dUO aKTiVwy TTou cUuBAAAouv oTo 1 ival

2nd .
=| —— |SIn@
Y [zj

Y) , , , nd .

n €vracon oto onpeio I givar | =1 cos - sinég

8) £xoupe evIOXUTIKA) OUMBOAN O€ YWwVieg B yia TIIG OTTOIEG O KUPATAPIBUOG TNG
_akTIvoBoAiag eival aképaio TTOAAaTTAdTI0 Tou d.

26. 210 QWTONAEKTPIKO QAIVOPEVO N YPAQIKA TTAPACTAON TNG MEYIOTNG KIVNTIKAG EVEPYEIAG
Ko TWV QWTONAEKTPOVIWY OUVAPTAOEI TNG oUXVOTNTAG f TOU TTPOCTTITITOVTOG QWTOG, N

TOMN TNG €uBgiag pe Tov Afova TwV OUXVOTATWYV Bivel akpIBWS
a) Tnv oTaBepd Tou Planck h
B) 71O £pyo e€aywyng Tou PETGAAOU
v) TNV TTOOOTNTA h
e
_5)__ TimoTe amé 10 TTApATTavW

27. H nAekTtpoviakrj dour Tou atépou Tou vartpiou eivar 1s°2s2p®3s. H evépyeia Tou
aTraiTeiTal yia va apaipebei éva nAekTpovio atmd tnv oTifdada 3s Tou vaTpiou gival 5 eV.
MNa va agaipedei Eva eTTi TTAEOV NAEKTPOVIO ATTAITEITAI

a) Evépyeia >5 eV

B) Evépyeia >5eV

y) Evépyeia=5eV
_.8) _Evépyeia<seV _

28. Tla v gpunveia TNG NAEKTPIKAG QywyINOTATAG OTA METOAAQ AauBAveTal uttown n
ATtrayopeuTikiy Apxn Tou Pauli
a) HOvVOo OTO TTPOTUTTO TWV EAEUBEPWY NAEKTPOVIWV
B) po6vo oto rpoTUTTO Fermi-Dirac
Y) KkaloTta duo
_._._..5)__ o€ Kavéva oMo auTd Ta TIPOTUTTA.
29 H akTiva evog Trupriva e padiké apibuod 64 civai ion mpog
a)  480x10"°m
B) 336x10“m
Y)  529x10°m
8) 529x10""'m



30. ‘Eva padievepyd deiyua £xel evepydtnTa 5,90x10° Bg kai oTaBepd SidoTTacng
1=2,95x10"° s*. OI TTUPAVEG TTOU TTEPIEXEI EiVal
a)  500x10" TTUPAVEC
B) 500x10" Truprveg
Y) 2,00x10% Truprveg
8)  2,00x10" Trupriveg

31. x 10¢ Znueiwon

32. 'Eva nAekTpdvio Kal éva TTodITPOVIO( BETIKA QOPTIOPEVO NAEKTPOVIO ) CUVAVTWVTAl KOl
eCagavifovtal (e€aUlAwvovTal) dnNUIoUPYWVTAG NAEKTPOMAYVNTIKI akTIVOBOAia. Av Kd&Be
owpaTidlo £xel pada 9,22x107 kg kal autd BPIoKOVTAI TTPOKTIKG O€ NPEWIA TN OTIVUA TNS
e€aliAwang, n oAk evépyeia TNG akTIvoBoAiag givail:

a) 1,02keV
B) 082x10"J
Y)  328x107"°J

) 166x10"7

33. 'Eva owpdrTio e ada npePiag m KIVEITal o€ uBgia ypauur UTTo Thv £TTidpacn oTabePng
duvaung F 1mou dpa KATd UAKOG TNG YPOUMNG QUTAG ETTI ATTEPIOPIOTO XPOVO. Av

2
1y , . , . . .
¥ :J/ \ ’1—2 , N EMTAXUVON a TTou Ba ATTOKTAOElI TO CWHATIO diveETal ATTO TNV £KQPAON :
c

o 2
N
m
B) .- F
m
my
o
) a7
L
34. *

10€ Znueiwon



35 To pAkog kupatog de Broglie evdg nAektpoviou pdalag m kal QOPTIOU € TTou EXEI
EMTAXUVOEI Ye pIa diagopd duvauikou V eivail:

a) h
JmeV
B) mev
h
Y) h
J2meV

0 ()
mc

36. Ta Aartopa TOu agpiou TTOU TTEPIEXOVTAI OE€ OWAAvVA dla@nuiccwyv OdleyeipovTal o€ Mia
EVEPYEIOKN OTAOUN TToU £xel HéTo xpovo LwAS T = 10 s. Moia sival n Ta&n peyéBoug Tou
QUOIKOU €UPOUG Av TnG NAEKTPOMAYVNTIKAG OKTIVOBOAIGG TTOU EKTTEUTTETAI KATA TNV
atrodlEyepon);

a) kHz
B) MHz
Y) Hz
.09 GHz

37. TMMoia mpdtaon gival aAnBnig;

a) Mrropoupue va atrodei¢oupe TNV e€icwon Schrodinger atmd yvwoTEG apxES TNG
(QUOIKAG

B) O evepyelakég oTABUEG yIa éva TTAYIOEUPEVO CWHATIOIO O€ €va TTNYAdI dUVAUIKOU
TTAiPVOUV OPIOUEVEG TIMEG YIQTI TTIPETTEI N KUPATOOUVAPTNON VA Eival CUVEXNG OTA
OUVOPIOKA oneEia.

y) H kBaviwon Tng evépyelag yia €va CWMPATIO eyKAWPIOUEVO Ot €va TTNyadl
OUVANIKOU OQEIAETAI OTNV ATTAITAON OUVEXEIOG TNG KUMATOOUVAPTNONG W Kal TNG
KAIONG TNG OTA ONUEIa QOUVEXEIOG TOU OUVAUIKOU.

0) To evepyelakd @Aoua yia éva oWPATIO eyKAWRIoPEVO o€ éva TTNYAadI duvauikou

€ival aoUVEXEG yIaTi N w Kal N KAioN TNG TTPETTEI VA €iVOI CUVEXEIG OTA CUVOPIOKA

anpeia.

38. Me éva @aouatOueTpo HETPAONKE OTI TO PAKOG KUPATOG MIAG YPOUMAS TOU QACHATOC
udpoyovou eival A =485 nm. Av n otaBepd Rydberg sivar R=11x10" m™*, 16T1€ n ypauun
QUTH TTPOEKUYE ATTO PETATITWON METAEU TWV EVEPYEIAKWYV OTABPWYV

G) Es ka1 E;

B) EsixkalE;

Y) EskalE;
.08 EykalEy



39. Ortav 10 GTOMO TOU UBpPOYOVou oTnv Katdotacn n=1 1=0 TOTTOBETNOEI O OUOYEVEG
payvnTiko TTedio pe KareuBuvan +z, 1ol aTo TIg dUO OTABUEG M, = +% Kal m, :—% EXEI

XAMNAGTEPN EVEPYEIQ;
a) m 1

° 2

B) Oev uttdpyel dlagopd
L
2
%) m,=+=

40. T[loia rpdTaon €ival cwWoTH;
a) 2e éva nuIaywyo o€ ouvnBeig Bepuokpacieg n Cwvn 0B8Evoug gival TEAEIWG TTARPNG
KAl aTTEXEl EPIKG eV aTTd TN (wvn aywYINOTATAG TTOU Eival TEAEIWG KEVN.
B) e éva aywyo n Cwvn oBévoug gival TTANPNG.
y) Zg éva povwTtA n wvn 0Bévoug eival TeAEiwg TTANPNG 0€ BepUoKpaaia atToAUToU
MNOEVOG Kal aTTEXEl JEPIKA eV aTTd TN {uvn aywyluoTnTaG.
0) Ze éva aywyo Ta nAekTpdvia TG wvng oB€voug dev gival EAeUBepa va KivnBouv
_QV_EQAPUOOTEI KATTOIO NAEKTPIKO TTESIO.

KAAAOZ MNE 04 ®YZIKQN

NPQTH GEMATIKH ENOTHTA: T'NQZTIKO ANTIKEIMENO
MAGHMA: ®YZIKH
AMNANTHZEIZ ZTO EPQTHMATOAOTIO
EPQTHZH ANANTHZH
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19 B

20 o

21 Y

22 Y

23 Y

24 B

25 B

26 o]

27 a

28 Aoyw aocd@eiag 6Aeg opBég
29 a

30 Y

31 AKYPH
32 5

33 Y

34 AKYPH
35 Y

36 B

37 AKYPH



