APXH 1HY SEAIAAZ
HMEPHZION KAI ESMEPINQN MEA

EMANAAHNTIKEZ MANEAAAAIKEZ EZETAZEIZ
HMEPHZIQN KAI EZNEPINQN N'ENIKQN AYKEIQN
NMAPAZKEYH 11 ZENTEMBPIOY 2026
EZEETAZOMENO MAGHMA: ®YZIKH MPOZANATOAIZMOY
2YNOAO ZEAIAQN: ENTA (7)

OEMA A

271G epwTnoelc A1-A4 va ypdyete o010 TETPADIO O0OG TOV APIOUO TNG EpWTNONG KAl
OiTTAa TO ypAGuua TTOU QVTIOTOIXEI OTnN @PAOCN, N OToid CUUTTANPWVEI CWOTA TNV
NUITEAR TTpdTACN.

A1.

A2.

A3.

A4.

A5.

To Quoikd péyebog TNG POTTAG MIag dUvaung oTo cuoTnua S.l. yeTpiéTal O€:

a) kg-m.
B) N-m.
Y) N/m.
8) kg-m/s?.

Movdadeg 5

2€ KUKAWMPA eVOAAOOOCOUEVOU PEUPATOG HE WHIKO AVTIOTATN N evEPYOGS TIUA TNG

EVTaong Tou NAEKTPIKOU peUPATOG Eival:

a) avTioTpoPwcg avaAoyn TngG evepyou TIPAG TNG TAONG.

B) avdAloyn TnG evepyou TIPAG TNG TAONG.

Y) ion pe tn péon Tiyn TG £éviaong Tou evaAAacobuevou peUPATOG.

0) ion pe TN péyioTn TIUA TNG £€vTAONG TOU EVAAAQCOOPEVOU PEUPATOG.
Movdadeg 5

Av n payvnTikA por TTou dI€pXETAl ATTd TNV €TMIQAVEIQ TTOU Opilel €vag aywyog
autdveTtal ye oTabepd puBPO, N NAEKTPEYEPTIKA dUVAPN aATTO €TTAywyr TTou
onuioupyeitTal oTov aywyo
a) augdveral.
B) apxIKa audaveTal KAl OTN CUVEXEIA EAQTTWVETAI.
Y) e€AatTwveTal.
0) pével otaBepn.
Movdadeg 5

2¢ MIa eEavaykaodEvn PNXOVvIKA TOAAvTwon PE Pn pndevikn amdéoBeon, n
ouxvoTnTa TOAAVTWONG
a) civalion ge TN 1Id81o0UXVvOTNTA TOU TAAAVTWTH.
B) civaiion pye Tn ouyxvoeTnTa TOU BIEYEPTN.
Y) e€&aptaral amd 10 hEyeBog TG dUvVAPNG TOU DIEYEPTN.
0) eCaptatal ammd 1n oTaBepd amdédoBeong b.
Movdadeg 5

Na xapakTnpioeTe TIC TTPOTACEIG TTOU AKOAOUBOUV ypd@ovTag OTO TETPADIO 0aAG
OiTTAa oTO ypdupa TTOU avTioToIXeEi 0 KABe TTpdTAcNn TN AéEn ZWOTO, av N
TpoéTaON €ival cwaoTh, A TN Aégn AdBog, av n mpdtaon €ivalr AavBaouévn.

a) >upewva he Tov de Broglie kaBe KivoUpevo owpaTidlo £XEI KUPATIKA @UON
ME MAKOG KUPATOG AVTIOTPOPWGS avAAoyo TG OPPNAG TOU.

B) Av og éva apxik@ akivnto oTeped owpa aoknBei {euyog duVAPEwWY, TO
owpa Ba ekTeAEoel ouvBeTN Kivnon.

Y) H amdéotaon dU0 diadoxIKwV KOIAIWV O€ £€va OTACIMO KUPQA gival A/2.

TEAOZX 1HZ ANO 7 2EAIAES




APXH 2HY SEAIAAZ
HMEPHZION KAI ESMEPINQN MEA

0) Katd tnv TAAOTIKA Kpouon OUO0 CWHATWYV, N MNXAVIKA evépyela Tou
OUOCTAMATOG PETARBAAAETAI.

€) To payvnTikd edio OTO EOWTEPIKO pEUPATOPOPOU OCwWANVoEIdOUG peydAou
MAKOUG €ival OVOUOIOYEVEG.

Movdadeg 5

OEMA B

B1.

B2.

B3.

O1 6uoleg kal ouyxpoveg mnyég M1 kar T2 Tou
dImAavou oxAuatog PBpiokovralr TAvVwW OTNV
eAeUBepn em@dvela uypoU TIOU npedei  Kal
onuioupyouUVv eykKapola amTAd apuoVvikKad KupaTta. Ol
TNYEG TAAQVTWVOVTAI XWPiIGC apxikn ¢daon, ME
mTAGTog A kal Trepiodo T, evw TO KUMATA TTOU
onuioupyouvTal diadidovTal oTNV ETIQEAVEIQ TOU
uypou pe Taxutnta oTtaBepoUu HETPOU U, XWPIG
ATTWAEIEG EVEPYEIQG.

‘Eva onueio £ TNG €mMIQAVEIOG TOU uypouUu améxel amd TI¢ mnyég M1, M2

QTTOOTAOCEIG r1 KAl r2, avTioToIlXa, ME r1 > r2. Av Ta 800 KUpaTa cupfBdaAouv
] . . 5T . . .
OTO OnueEio 2, Pe xpovikn dlagopd 7 yia 10 TAGTO0G A" TnNG TaAAAVTWONG

TOU Oonueiou Z, yeTd Tnv €vapén TnG cUuuPOARG, Ba 1oxUel OTI:
i. A'=2A ii. A°=0 iii. 0<A " <2A
a) Na emIAEEETE TN CWOTA ATTAVTNON.
Movdadeg 2

B) Na dikaloAoyAoeTe TNV €TTIAOYH OQG.
Movdadeg 6

To eumddio oTo dITTAAVSO oxNua €xel UWog h =% Kal

o Tpox0¢ éxel akTiva R kal Badpog W. lNa 1moieg Tipég
NG opi1fdvTiag duvaung F o Tpoxdg Ba umeptrndnoel
TO ENTTODIO0;

i. F> ﬂ ii. F> ﬂ
2 3
a) Na emIAEEETE TN CWOTA ATTAVTNON.
Movdadeg 2
B) Na dikaloAoyAoeTe TNV €TTIAOYH OQG.
Movdadeg 6

To oxnua o¢v givalr utmo KAiyaka.
2@aipa 21 J&Zag m1 = m OUYKPOUETAl EAAOCTIKA Kal EKKEVTPA PE GAAN akivnTn
o@aipa 22 iong pafag mz2 = m. Metd Tnv Kpouon Ol OQAipEG KIvoUuvTal O€
dleuBuvoelg TTou oxnuaTtiouv PHETAEU TOUG ywvia:
i. 30° ii. 60° iii. 90°
a) Na eTIAEEETE TN CWOTA ATTAVTNON.
Movdadeg 2

B) Na dikaloAoyAoeTe TNV €TTIAOYH OQG.
Movdadeg 7
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APXH 3HY SEAIAAZ
HMEPHZION KAI ESMEPINQN MEA

OEMA I . . .,
- XWPOG uwnAou Kevou
M. 1o dimAavd oxAua mapioTaveTal yia di1dtagn HeEAETNG P T T T T T T I
QWTONAEKTPIKOU Qaivopévou. To péTaAlo Tng kaBddou ! % :
QWTICETAl JE MOVOXPWMHATIKA aKTIVOBOAia ouxvoTnTag : —> :

f Kal ynkoug kKUpatTog A = 150 nm, pe ammOTéEAEOPQ va I K1 K2 I

|

eCEpxovtal  QwTONAeKTpOVIa  @QopTiou e, Malag I
me = 9-10-3" kg ka1 kivnTIKAG evépyelag Ki. AiveTal OTI

TO €pyo €Eaywyng Tou HPETAAAOU TnG kKaBodou eivail + LA
¢ =3¢eV, 10 yivopevo hc =1200 eV-nm «kar 0TI |
1eV=1,6-10"9J. j|V

a) Na uTtroAoyiocete Tnv KivnTikn evépyela K1 Pe Tnv otroia e&épxovTtal Ta
QwTonAekTpoOVIia ammd Tnv kKdBodo (povadeg 4) kar 1o duvauikd (Taon)
QTTOKOTTAG YyIa TO METAAAO TNG KABOdOU (povadeg 3).

(Movadeg 7)

B) Av n tdon petagu avodou kal kabodou egivalr V = 40 V, va d¢ieTe OTI N
Taxutnta peE TNV omoia @Tdvouv Ta eEepxOueva amd Tnv KABodo
QPwTOoNAeKTPOVIa oTnv davodo cival ion pe 4-10% m/s.

(Movadeg 6)
Movdadeg 13

F2. ‘Eva amd 1a gwTtonAektpdvia TnG mponyouuevng didtagng - - - — = = 1
@TAvel otnv dvodo pe Taxutnta 4-10% m/s kal diEpxeTal amod ®§>
MIO MIKPR OT, N oTroia PBpioKeETal OTO KEVTIPO TNG. 2Tn
OUVEXEIO TO QWTONAEKTPOVIO €I0EPXETAI PE TNV TAXUTNTA K
auTrp KaBeta o€ opoyevég payvnTikd Tmedio €vraong 2
B =18 mT, 0TTwg @aivetal oto oxnua kai, diaypad@ovtag
NUIKUKAIO, €EEpXETAl ATTO AUTO.

NAEKTPpOViOU PEOQ OTO PaAyvNTIKO TTedi0 (MOvAdES 5).

|
[
|
a) Na uTtroAoyioete TOVv XpOVO Kivnong ToUu QWTO- |
[
|
[

B) Na utroloyioeTe 1o péTpo TNG METABOAAG TNG OppAG '— = — — — — —
TOU QWwTOoNnAekTpoviou peTaU €10600U Kal €EOdoU
(novadeg 7).
Movdadeg 12

e H orabBepd m va unv avrikaraoraBei.

o Tic amapaitnTes QUOIKESC OTABepEC TToUu Oev divovral va TiIC avalnTnoOETe OTOV
mivaka 0e00uEVWY KAl TUTTWYV TTOU ETTICUVATITETAL.

o OI meipauarikéc O1aradéeIc Bpiokovral o€ XwWPO uwnAou Kevou.

o To oxnua do¢v givar utro kKAiuaka.

TEAOZ 3HZ ANO 7 2EAIAES




APXH 4HY SEAIAAZ
HMEPHZION KAI ESMEPINQN MEA

OEMA A

O aywyoég KA TOoU TapakdTtw oxnuaTtog €xel uynkog L = 1 m, yala M, avtiotaon
Rka =1 Q ka1 cuvdéeTal yéow apfapolc Kal Pn €KTAaToU VAPMATOG HE CWHA Z1 nalag
m = 0,5 kg. O aywyog pmopei va KIveital Xwpig TpIBEG TAVW OTOUG OPICOVTIOUG
TTapdAAnAoug aywyoug OA kal IZ, pévovtag dl1apKWG KABETOG KAl O€ €TTAPR ME
auTtoug. O1 aywyoi OA kal I1Z éxouv apeAnTtéa avtiotaon. Ta dkpa A kal Z Twyv
aywywv OA kai IZ cuvdéovTal ge oUuoKeUn Z avTtiotaong Rz, n omoia Asitoupyei
Kavovikd oTav oT1a akpa tng utmapxel tdon 4 V, omoTte Kal atmodidel BepPikh 10XU
8 W. To ocwpa 21 gival oTepewWPEVO OTO AKPO opIfovTIou 10aviKoU gAatnpiou
oT1a0epdg k = 8 N/m kal BpiokeTal TAvw o€ Agio opICOvTIo dATTEDO.

To oUOTNUO AYWYOU-OCWHATOG 21 ICOPPOTIEI ME TNV eTTidpacn opI{OVTIOG OTABEPAG
duvaung F = 2 N, n otmoia aokeitar o1o péoco Tou aywyou KA. To eAathpio
Bpioketal oe emiunkuvon Afo amd Tn 6€on QuoikoU pAkoug (©.9.M.).

: (tozo) ®B ' A

_‘l/__|—_|__

AN
(Tl

Mm -

A1. Na utmrohoyioeTe Tnv emiynkuvon Afo Tou eAatnpiou.
Movadeg 3

Tn xpoVvikA oTiyun to = 0, KOBOUMPE TO VAUA PE QTTOTEAECOHUA TO CWHA Z1 VA EKTEAEI
ATTAN APMOVIKA TAAGAVTWON, EVW 0 AYywWYOG va apXioel va KIVEITAlI HEOO OE OJOYEVEG
payvnTikd 1medio éviaong B, 10 otmoio eival kdBeTto oTo £mMiTmedO TTOU Opifouv Ol
aywyoi Kal €xel Kateubuvon Ao TOV AvayvwaoTn TTPog Tn oeAida.

A2. Na ypdawete Tn oxéon Tou divel TNV ATTOPAKPUVON X TNG ATTARG APHPOVIKAG
TAAGAVTWONG TTOU EKTEAEI TO CWHPO OE OUVAPTNON PE TOV XPOVO, BEWPWVTAG
wg¢ BeTIKA TNV TTpog Ta degId Qopd.

Movadeg 5

Ot1av o aywyég KA kiveital géoa OTO OPOYEVEG payvnTiko Tedio évraong B,
AVOTITUOOETAI OE QUTOV NAEKTPEYEPTIKN dUvaun amoé emaywyn (HEA) Een.

A3. q) Na oxedidoeTe (Movada 1) kal va aiTiIoAoyHoeTe (MOVADEG 2) TN Qopda TOU
peUMATOG OTOV aywyod KA.
B) Na atmmodeigete 611 n HEA atmmd eTaywyn mou avamTuooEeTal 0Ta AKPA TOU
aywyou KA utroAoyiletal ammd tn oxéon Een = B u € (uovadeg 3).
Movdadeg 6

A4. Na uttoAoyioeTe TRV OPIAKA TAXUTNTA Uop TOU aywyou KA, av yvwpileTe OTI

N CUOKEUN Z AEITOUPYEI KAOVOVIKA 0€ auTA TNV TaxUTnTaA.
Movadeg 6
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APXH 5HY SEAIAAZ
HMEPHZION KAI ESMEPINQN MEA

O aywyog KA ouveyiCel Tnv Kivnon Tou umo Tnv €midpaon tng duvaung F, ye tnv
OpPIaKN TAXUTNTA TTOU £XEI ATTOKTAOEI.

A5. Na uTToAOYiOETE TO QOPTIO ATTO ETTAYWYI TTOU JIEPXETAI ATTO Pia dlATOUN TOU
aywyou KA oe xpovikd didotnua At = 2 s amd Tn OTIYUA TTOU QTTEKTNOE TNV
OpIaKN TOU TAXUTNTA.

Movadeg 5

Na Bswpnoere 011

e OAa ra cwuara tng didraéng Bpiokovrar aro idio opi{OvTIO EMITTEDO.

e 0aywyos KA kara tnv Kivnon tou BpiokeTal O1ApKWS HETA OTO Uayvntiko medio,
EVW n ouokeun 2 Bpiokeral E€w amo 10 yayvnriko medio.

e navrioraon tou aépa Bswpeitar aueAntéa.

e TO OoxNua O&v givalr UtTo KAiyaka.

OAHT'IEZX (via Touc g€eTtalouévouc)

1. O1 101101 KOI TO dedopéva TTOU €ival amapaiTnTa yia TNV €miAuon Twv BepdTwWyY
Kal AEN divovTtal 0TIg EKQ@WVAOEIG VA avTAnBoUV atd Tov TTivaka dedopuévwy Kal
TOTTWV.

2. X210 €§W@UAAO Tou TeTpadiou va ypdyete To €¢eTAlOPEVO PABNUA. ZTO €0W@UAAO
MAVW-TTAVW VA CUUTTANPWOETE TA ATOMIKA OTOoIXEia padbnTthA. ZTRnV AapXn TwWv
ATMAVTACEWV 0d¢ va ypdawere MAvw-TAvw Tnv nuepounvia kalr 1o e€fetalduevo
M&Onua. Na pnv avTiypdyeTte Ta B€paTta 010 TETPADIO KAl va MN YPAWETE TTOUDEVA
OTIG GTTAVTAOEIC 0AaG TO OVOPd 0ag.

3. Na ypdyeTe TO OVOUATETTWVUNO O0AG OTO TTAVW HEPOG TWV QWTOAVTIYPAPWY ANECWGS
MOAIG cag TrapadoBouv. Tuxov ONUEIWOEIG Oa¢ TAVW oTa Oéparta dev Oa
BaBuoAoynbouv og kKapia mwepimTwon. Katd tnv amoxwpnorf oag va TapadwoeTe
Madgi ye 1o TETPAdIO KAl TA QWTOAVTiYypAPA.

4. Na amavTioeTe OTO TETPABIO C0ag o OAa Ta BéuaTta MOvo Pe PTTAE A HOvVo Pe paupo

OTUAG pe peAdvi TTou dev ofBnvel. TNa Ta oxAUarTa pmopei va xpnoigotmoindei kai

MOAUBI.

Kd&Be ammdvtnon €mMIOTNPOVIKA TEKUNPIWMEVN €ival aTTOOEKTH.

Aldpkela e€étaong: Tpelg (3) wWpPEeG META TN OIAVOHUA TWV QWTOAVTIYPAPWYV.

Xpoévog duvaTtig ammoxwpnong: 17:00.

Noo

AKOAOYOEI NINAKAX AEAOMENQN ka1 TYINQN
(oeAideg 2)

2AZ EYXOMAZTE KAAH ENITYXIA
TEAOZ MHNYMATOZ
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APXH 6HY YEAIAAZ
HMEPHZION KAI ESMEPINQN MEA

@YZIIKH I AYKEIOY MINAKAZ AEAOMENQON KAI TYNON

QYIIKEZ ITAOEPEX KAI NAPATONTEEZ METATPONHE

Mala npwroviou,

m,=1,67 x 10%7 kg

Qoprio nAextpoviov (anolutn Tyn), e=1,6 x 10°¥C

Mala vetpoviov,

me=1,67 x 107 kg

HAextpoviofdAr, 1eV=16x10")

Mala nAextpoviou, m.=9,11 x 10™ kg

Tayutnra Tov $wrdg, ¢ =3 x 10°m/s

Emtrayuvon Adyw tn¢ Baputnrag xovra otnv emupavera tng Mg, g=9.8 m/s?

HAextpun ctaBepa, k=1/4ne=9-10" N-m?/C?

IraBepd rayxooutag €Afng, G=6,67-10" m’/kg's*

Mayvntixn Stanepatotnra Tou Kevoy, uo=4n x 107Wb/A'm = 4rt x 107(Tm/A)

ItaBepd tou Planck, h=6,63x10* J-s = 4,14x10 eV-s

hc=12,42.10" eV -m=12,42-10" eV .10’ nm=1242eV - nm ~ 1200eV - nm

NPOGEMATA MONAAON MEQMETPIA -TPIFONOMETPIA OPOOIMNIO TPINMQONO
METPHIHI = .
60 Ao :A=6
T —— wpasorspamowamov Ao | [T T
10 — g (G) MNepiperpog kuxhouv: C=2nr c c
>V KU : A= a
10— mega (M st e op0=2
10° — kilo (k) Rl ol Actn’” o
-2 .
107° = oefm(c) Dvuocowipaczy=iffr3 c
107 — milli (m) — . ® e
10° — shices (l‘-) Mnkog tofou xuKAov s=R & 5
10° — nano (n a- a+ b
- @ nua +nuB =2cuv( ﬁ)rm( ‘B)
107 — pico (p) 2 2
MONAAEZ, IYMBOAA | pétpo, m ;épt(, H: woudk, J nAextpoviofOAr, eV
YALoypaupo, kg técha, T vioUtov, N keEABwv, K
SeutepOAENTO, 5 Xévpr, H BoAr, v Bar, W
aunép, A op, 0 xoUAoun, C axtivio, rad
TPITQNOMETPIKOI APIOMOI
e 0° 30° 37° 45° 53° 60° 90°
nud 0 1/2 3/5 ﬁfz 4/5 6/2 1
ouwvd 1 5/2 4/5 Ji/Z 3/5 1/2 0
@l 0 JS- /3 3/4 1 4/3 Ji =
KPOYZEIZ- MHXANIKH ITEPEOY HAEKTPOMAINHTIZMOZ- HAEKTPOMAINHTIKA KYMATA
IOMATOZ
v=ugtat a: emayuvon F @p= B A cuvd A: eubabov
1 . |E EvEpyEla E=— B: payvnuixo nebio
X=X, FU0=-at” | ¢ syyvétnra 9 F=Blalv E: nAextpwé nebio,
2 : d. q
F: Suvaun Fon aq HEA
V' =] +23(x - x,) Ta: o de - Ewx: HEA  and
et [ 4 1 eaywy
. pe——— N:  xd@ern | I=T7 L EX Ews: HEA ané
.Y S o autenaywyr
K: xwnTxn - i L OUVTEAEDTAS
EVEpYELQ R, QUIERaywyng
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APXH 7HY SEAIAAZ

HMEPHZION KAI ESMEPINQN MEA

) L: crpodopun E =Bvl I: nAexTpIKO pEvp@
v, ='£,'L—U'1 I, d: pnxog n v =£ - V: Swxpopa
e Bl anooracn q d¢3 Suvauixol
E_=-N
| m: pdla Ru=R+R+R, "= " dr I'h d i a wixog f
d piopsi IS Y e S
= n r: axtiva e T e X s A s aur = : evépyeia upayv.
Ta-ulﬂ s: vt 1 R, R R R ‘:t Nebiov
K =—m? Swactnua L=py, N A g: NAexTpIKO dopTio
T: nepiobog / / R: avrioraon
p=mv V: éyxog R=p; e W: épyo
e ﬁ v: Tayutnra u Al =Eu R.: oAixr avrictaon
dt W: épyo = —°—!7;16 p: e1bwxn avrictacn
2 x, y: B€on 4r r* £= ¢ F: Suvaun
as= . Ax-peraromon B T: nepioog
r : ywwaxn r axtiva 7
dée 2x ::tax:von | petZ E =B nuzx -3 anéoracn ;
o=—=—=2rf . 4xr T 4 . .
de T u: ouVTEREOTNG y x |® apiduos onelpwv
1 PN - B=B_ nulr(—-=) | ava povada uixous
=7 J: ywvia B= Hyon. T A" | N: apiBudc onepiv
p: muKvoTnTA 4rr v: Tayutnta
U = @R r: pomsj @s: payvar por
do w:  ywvaxi | TEAlovVE=u I, 9, @: ywvia
= Tayvtnra pepayvnn
= oode B=puln Swaneparotnra
a, =a_R N c  Tayumra Tou
v=Fil=Fd - 7 dwrog
L=m ur
3 g =ﬁ
. o
TAAANTQIEIZ KAl MHXANIKA KYMATA ENAAAAIIOMENO PEYMA
x=Anu(wt+g) A: mAarog v=Vnuwt v: oTypLaia Taon
v=wAcuv{wt+p) X: QOMAKPUVOT) V=NBwA V: mAarog tacng
o=-w’Anu(we+9) v: TayunTa I=Inu(et) i ouypwaio pevpa
F=-Dx a: emurayuvvon O I : MAATOg PEUHATOC
- w: ywwviaxn cuyvornra l’=? lev: evepyog Evraocn
U= -z—Dx @: apywkr $aon Vev: evepydq Taon
F=-bu f- ouxvérnra g sl P: Méon woxug
e K n k: octaBepa eAatnpiov - 75 p: Inypaia wyug
A=A4Ae D: ctaBepa enavadopag v T:nepioSog
v=Af T: nepiobog vV, = R: avrioraocn
t x b: oraBepa andofeong 2 W: evépyera nA. pevparog
y=Anux (F - < 7) A:prkog xUparog p=vi Q: Sepuotnra
2xx 2xt L ?m- . P= ﬁ
y =2Acuv nu— | U: Suvauwxi evépyera T
A T | y: anoudaxpuvon
ITOIXEIA KBANTOMHXANIKHE
AmuT=0T0O - h T: Bepuoxkpacia AUNKOG KUHATOS
c=Aif ‘-)‘=mc(1_av"¢’) E: evépyera @: ywvia
h z p: opun t: xpovog
E=hf=pc , P=7 | ap ax> L apap> Bt | cvaximra pursg ®: Epyo efaywyrig
pAXx2—, AEAL2 : e :
K=hf-® 2r 2r | £ ovgviTea - aBeaawmu':
x: Beon ¥: xuparocuvaptnon
Y)efav=1 B
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