APXH 1HY SEAIAAZ
TEKNON EAAHNQN TOY EZQTEPIKOY

EIZATQriKEZ EZEETAZEIZ TEKNQN EAAHNQN TOY EZQTEPIKOY
KAI TEKNQN EAAHNQN YINAAAHAQN NOY YMHPETOYN 2TO EZQTEPIKO
NMAPAZKEYH 11 ZENTEMBPIOY 2026
EZEETAZOMENO MAOGHMA: ®YZIKH MPOZANATOAIZMOY
2YNOAO ZEAIAQN: ENTA (7)

OEMA A

271G epwTnoelc A1-A4 va ypdyete 010 TETPADIO O0OG TOV APIOUO TNG EpWTNONG KAl
OiTTA0 TO ypAGuua TTOU QVTIOTOIXEI OTnN @PACN, N OTToid CUUTTANPWVElI 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 evEPYOG TIUA TNG

EVTaong Tou NAEKTPIKOU peUPATOG Eival:

a) avTioTpoewcg avaAoyn TngG evepyou TIMAG TNG TAONG.

B) avdAloyn TnG evepyou TIPAG TNG TAONG.

Y) ion pe tn péon Tiyn TG £évraong Tou evaAAacoduevou peUPATOG.

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

Av n gayvnTikA por TTou dI€pXeTal ATTd TNV €MIQAVEIQ TTOU Opilel €vag aywyog
autdveTal ye otabepd puBPO, N NAEKTPEYEPTIKA dUvVAPN ATTO €TTAywyr TTou
onuioupyeital oTov aywyo
a) augdveral.
B) apxIKa audaveTal KAl OTN CUVEXEIA EAQTTWVETAI.
Y) eAatTwveTal.
0) pével otaBepn.
Movdadeg 5

2¢ MIa eEavaykaodEvn PNXOVIKA TOAAvTwon PE PN pndevikn amdéoBeon, n
ouxvoTnTa TOAAVTWONG
a) civalion ge TN 1Id8100UXVOTNTA TOU TAAAVTWTH.
B) civaiion pye Tn ouxvoeTnTa TOU BIEYEPTN.
Y) e€&aptaral amd 10 PEyeBOg TG dUvVAUNG TOU DIEYEPTN.
0) eCaptdtal amd Tn oTaBepd amdéoBeong b.
Movdadeg 5

Na xapakTnpioeTe TIC TTPOTACEIG TTOU aKOAOUBOUV ypd@ovTag OTO TETPADIO 0aAg
OiTTAa oTO ypdupa TTOU avTioToIXEi 0 KABe TTpdTaAcNn TN AéEn ZWOTO, av n
TpoéTaON €ival cwaoTh, A TN Aégn AdBog, av n TpdTaon €ivalr AavBaouévn.

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

B) Av og éva apxikd akivnto oTeped owpa aoknBei {euyog duvAPEwY, TO
owpa Ba ekTeAEoel ouvBeTN Kivnon.

Y) H amdéotaon dU0 diadoxIKwV KOIAIWV O€ £€va OTACIKMO KUPA gival A/2.
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APXH 2HY SEAIAAZ
TEKNON EAAHNQN TOY EZQTEPIKOY

0) Katd tnv TAAOTIKA Kpouon OUO0 CWwWHATWYV, N MNXAVIKA evépyela Tou
OUOTAMATOG PETARBAAAETAI.

€) To payvnTikd edio OTO EOCWTEPIKO PpEUPATOPOPOU OCWANVoEIdOUG peydAou
MAKOUG €ival OVOUOIOYEVEG.

Movdadeg 5

OEMA B

B1.

B2.

B3.

O1 6uoleg kal ouyxpoveg mnyég M1 kar 2 Tou
dImAavou oxAuatog Ppiokovialr TAvVwW OTNV
eAeUBepn em@dvela uypoU TIOU npeuei  Kal
onuioupyouUV eykKapola amTAd apuoVviKad KupaTta. Ol
TNYEG TAAQVTWVOVTAI XWPiGC apxikn ¢daon, ME
mTAGToGg A kal Trepiodo T, evw TO KUMATA TTOU
onuioupyouvTal diadidovTal oTNV ETMIQEAVEIQ TOU
uypou pe Taxutnta oTaBepoU HETPOU U, XWPIG
ATTWAEIEG EVEPYEIQG.

‘Eva onueio ¥ TNG €mMIQAVEIOG TOU uypouUu améxel amd TI¢ mnyég M1, M2
ATTOOTAOCEIG r1 KAl r2, avTioToIiXa, ME r1 > r2. Av Ta 800 KUpaTa cupfBdaAouv

] , . 5T , . .
OTO OnueEio 2, Pe xpovikn dlagopda 7 yia 10 TAGTO0G A" TnNG TaAAAVTWONG

TOU Oonueiou Z, yeTtd Tnv €vapén TnG cuuPoAnRG, Ba 1oxuel OTI:
i. A'=2A ii. A°=0 iii. 0<A ' <2A
a) Na eTIAEEETE TN CWOTA ATTAVTNON.
Movdadeg 2
B) Na dikaloAoyAoeTe TNV €TTIAOYH 0QG.
Movdadeg 6

To eumddio oTo dITTAAVO oxNua €xel Uwog h =§ Kal

o Tpox06¢ éxel akTiva R kal Badpoc W. lNa 1moieg Tipég
NG opIlovTiag duvaung F o tpoxd¢ Ba utrepmTndnoel
TO EUTTODIO0;

i. F>ﬂ ii. F>ﬂ iii.
2 3
a) Na eTIAEEETE TN CWOTA ATTAVTNON.
Movdadeg 2
B) Na dikaloAoyAoeTe TNV €TTIAOYH 0QG.
Movdadeg 7

To oxnua o¢v givar umo KAiyaka.

2@aipa pafag m KiIveitTalr ge TaxutnTta V Kal OUYKPoOUETAl TTAQCTIKA PE aKivntn
o@aipa pafag 3m. To PETPO TNG TAXUTNTOG TOU CUCCWHATWHATOG, QUEOWG
META TNV Kpouaon, gival:

i \% .. V .. V
i. — ii. — iii. —
2 3 4
a) Na €TIAECETE TN OCWOTA ATTAVTINON.
Movdadeg 2
B) Na dikaloAoyAoeTE TNV €TTIAOYH OQG.
Movdadeg 6
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APXH 3HY SEAIAAZ
TEKNON EAAHNQN TOY EZQTEPIKOY

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

f ka1 ynkoug kKUpaTog A = 150 nm, pe ammOTEAEOPQ va I K1 K2 I

|

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

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

a) Na uTtroAoyicete Tnv KivnTikn evépyela K1 pe TV otroia e&épxovTtal Ta
QwTonAekTpoOvia amd Tnv kKGBodo (povadeg 4) kar 1o duvauikd (Tadon)
ATTOKOTTAG YyIa TO METAAAO TNG KaBOdOoU (povadeg 3).

(Movadeg 7)

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

(Movadeg 6)
Movdadeg 13

Nr2. ‘Eva amdé 1a @wrtonAekTpdvia tng mponyouuevng o1dtaéng - ——— - — — 1
@TAvEl oTNV Avodo pe TaxuTnta 4-10% m/s kal diEpxeTal atmod ®§>
MIO MIKPA OTIA, n oTroia PPioKETAI OTO KEVIPO TNG. 27N
OUVEXEIO TO QWTONAEKTPOVIO EICEPXETAI ME TNV TAXUTNTA K
auTrp KA&BeTa o€ opoyevéG payvnTikd Tedio  évraong 2
B =18 mT, 6mwg @aivetal oto oxnua Kai, diaypapovTag
NUIKUKAIO, €E€pXETAl ATTO AUTO.

TToU dlaypda@el TO QWTONAEKTPOVIO (HOVADEGS 5).

|
|
|
a) Na uTtToAoyioeTe TNV QKTiva TNG NUIKUKAIKAG Tpoxldg |
|
|
|

B) Na utmroAoyioete TOV XpOvo Kivnong TOou @QWTO- ' —————— —
NAEKTPOViOU PEOQ OTO PAYVNTIKO TTEdIO (MOVADES 7).
Movdadeg 12

e H orabepd m va unv avrikaraoraBei.

o Tic amapaitnte¢ QUOIKES OTABepEC TTou Oev divovral va TiIC avalnTnoOETe OTOV
mivaka 0e00UEVWY KAl TUTTWYV TTOU ETTICUVATITETAL.

o OI meipauarikéc O1atdéeIc Bpiokovral o€ XwWPO uwnAou Kevou.

o To oxnua do¢v givar Utro kKAiyaka.
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APXH 4HY SEAIAAZ
TEKNON EAAHNQN TOY EZQTEPIKOY

OEMA A

O aywyog KA Tou TapakdTtw oXAMatog €xel yAKog L = 1 m, pafa M, aueAntéa
avtiotaon Kal cuvOEéeTal JEOW aBapoug Kal un eKTaToU VANATOG HE CWMA 21 HAlag
m = 0,5 kg. O aywyog pmopei va KIveital Xwpig TpIBEC TTAVW OTOUG OPICOVTIOUG
TTapaAAnAoug aywyoug OA kal IZ, pévovtag dl1apKWG KABETOG KAl O€ €TTAPR ME
auTtoug. O1 aywyoi OA kal I1Z éxouv apeAntéa avtiotaon. Ta dkpa A kal Z Twv
aywywv OA kal |Z cuvdéovTal ge avTioTaTtn avriotaong R =2 Q. To cwua Z1 €ival
OTEPEWHPEVO OTO AKpO opigovTiou 10avikoU eAaTtnpiou otaBepdg k = 8 N/m kai
BpiokeTal Tdvw oe Acio opifovTio datredo.

To cuoTnNUA aOYyWYOU-CWHPOATOG 21 ICOPPOTIEI WE TNV €TTiIdpacn opIfOVTIOG OTABEPAG
duvapung F = 2 N, n omoia aokeitalr oto péoo ToUu aywyou KA. To eAatripio
Bpioketal og emipnkuvon Afo amd 1n 6€on QuolkoU pAkoug (0.9.M.).
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A1. Na utrohoyioeTe Tnv emiynkuvon Afo Tou eAatnpiou.
Movadeg 5

Tn xpoVvikA oTiyun to = 0, KOBOUMPE TO VAUA PE QTTOTEAECOUA TO CWHA Z1 VA EKTEAEI
ATTAN APPOVIKA TAAGAVTWON, EVW 0 AywWYyOG va apXioel va KIVEITAlI HEOO € OPJOYEVEG
payvnTikd 1Tedio Eviaong B =1 T, 10 o1roio €ival KABeTo 01O £TTiTTEdO TTOU OpiCouVv
ol aywyoi kal £€xel katevBuvon ammd TovV avayvwaoTn TTPog Tn oeAida.

A2. Na ypdawete Tn oxéon Tou divel TNV ATTOPAKPUVON X TNG ATTARG APHPOVIKAG
TAAGVTWONG TTOU EKTEAEI TO CWHPO 0€ OUVAPTNON PE TOV XPOVO, BEWPWVTAG
wg¢ BeTIKA TNV TTpog Ta de¢Id Qopda.

Movadeg 7

Ot1av o aywydég KA kiveital géoa OTO OpOYEVEG payvnTiko Tedio évraong B,
AVOTITUCOETAI OE QUTOV NAEKTPEYEPTIKN dUvaun amoé emaywyn (HEA) Een.

A3. Na amodeieTe, ye Tn Bonbeia Tou vopou Faraday 1 ye Tn xpnon tng duvaung
Lorentz, 611 n HEA a1rd emmaywyn TTOU avaTTTUOCETAI OTA AKPA TOU aywyou KA
uttoAoyideTtal atro Tn oxéon Een = B u €.

Movdadeg 6

A4. Na utTtoAoyioeTe TNV OPIAKK TAXUTNTA Uop TTOU ATTOKTA O aywyog KA.
Movadeg 7
Na Bswprioere OTI:
e OAa ra owuara tn¢ diaraéng¢ Bpiokovrair aro id1o opI{OVTIO ETTITEDO.
e 0aywyos KA kara tnv Kivnon tou Bpiokeral O10pKWS uéoa aro payvntiko medio,
Evw o avriorarng avrioraon¢ R Bpiokerar ééw amo 1o payvnriko medio.
e navrioraon tou aépa Bewpeitar aueAnTtéa.
e TO OxXNua O¢v gival UuTTO KAiuaka.
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APXH 5HY SEAIAAZ
TEKNON EAAHNQN TOY EZQTEPIKOY

OAHTIIEZX (yia Touc g€etaloupévouc)

O1 10moOoI KAl Ta dedopéva TTouU gival ATTAPAITNTA YyId TRV €MiIAuon TwV BgudTWY
kKal AEN divovTal OoTIG EKQWVAOEIG Vva avTAnBouv atd Tov ivaka dedopévwy Kal
TOTTWV.

210 €§WQUAAO TOU TeTpadiou va ypdyeTte To €§eTalOPeEVO PABNUaA. ZT10 €0W@UAAO
MAVW-TTAVW VA CUPTTANPWOETE Ta ATOMIKAG OToIxEia padnTth. ZTnv apxn Twv
ATTAVTACEWV 00¢ VO YypAWeTe TAVW-TTAVW TNV nuepopnvia kal 1o e€{etalduevo
M&Onua. Na pnv avTiypdyeTe Ta BEuaTa oTO TETPADIO KAl vda MN YPAWETE TTOUBDEVA
OTIG ATTAVTACEIG 0ag TOo Ovoud oag.

Na ypAWeTe TO OVOUATETTWVUNG 0AG OTO TTAVW HEPOG TWV QWTOAVTIYPAQWY APECWG
MOAIG cag TapadoBouv. TuxXov OnNUEIWOEIG O0O¢ TAVW oTa Béparta dev 0Oa
BaBuoAoynbouv oe Kapia mwepimTwon. Katd tTnv amoxwpnon oag va TTapadwoETE
Madi ye 1o TeTPAdIO KAl TA QWTOAVTiypa@a.

Na atmavtioeTe o0TO TETPASI6 0ag O¢ OAa Ta BEPaTa pOvo e UTTAE R pévo pe paupo
OTUAG pe peAdvi TTou dev ofBnvel. TNa Ta oXAUAaTa pmopei va xpnoigotmoindei kai
MOAUBI.

Kd&Be ammdvtnon €mMICTAPOVIKA TEKUNPIWHMEVN ival aTTodEKTN.

Aldpkela e€éTaong: Tpelg (3) wpeg HETA TN OIAVOHUNR TWV QWTOAVTIYPAPWYV.

Xpbévog duvatng ammoxwpnong: 17:00.

AKOAOYOEI NINAKAXZ AEAOMENQN ka1 TYINQN
(oeAideg 2)

2AZ EYXOMAZTE KAAH ENITYXIA
TEAOZ MHNYMATOZ
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APXH 6HY YEAIAAZ

TEKNON EAAHNQN TOY EZQTEPIKOY

@DYZIKH I" AYKEIOY NMNINAKAZ AEAOMENQN KAI TYNON

QYIIKEZ STAOEPEX KAI MNAPATONTEZ METATPOMNHE

Mala npwroviov,

m,=1,67 x 10 kg

Doprio nAextpoviov (amdAutn Tywn), e=1,6 x 10°°C

Mala vetpoviov,

ma=1,67 x 107 kg

HAextpovioBoAT, 1eV=1,6x10"

Maia nAextpoviou, m,=9,11x 10" kg

Tayutnta Touv $wrdc, ¢ =3 x 10°m/s

Emrayuvon Adyw ¢ Baputnrag kovra otnv empavewa tng Mg, g=9.8 m/s?

HAextpn craBepa, k=1/4nex=9-10° N-m?/C?

IraBepa nayxoouag EAEng, G=6,67-10" m?/kg-s?

Mayvnrixn Stanepatdtnra Tou kevol, uo=4m x 107Wb/A'm = 4rt x 107(Tm/A)

IraBepa 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

NMPOBGEMATA MONAAON FEQMETPIA -TPIFMONOMETPIA OPOOIMNIO TPIFMQANO
M H - 3
2 EXEERE Epupadov napalnioypaupouv: A=6v a b
10' — tera (1) . . r)y0=— , ouvvl=—
= - Nepyuetpog xuxkhouv: C=2nr c C
100 - g2a (@)
< Eppadov xixhou: A=nr’ _4a
10° — mega(M) - 2
3 : Eupadov ocpaipag: A=4
]0-2 - kilo (k) C=+b
10 — centi(c) Btk l =i;’,rz c
107 — milli (m) 3 e
10° — mico (}l) Mnkog to§ou xukAouv s=R & 5
10° — nano (n a- a~+ b
- - @ nue +nuB =2cvv( 'B)n,u( 'B)
107 — pico (p) 2 2
MONAAEZ, IYMBOAA | uétpo, m xéptl, Hz twouA, J nAextpovioOArT, eV
xAoypaupo, kg técha, T vioutov, N kEABv, K
SeutepOAENTO, S xévpr, H BOAr, \'J Bar, w
aunép, A oy, Q xOUAOuR, C axtivio, rad
TPIFMQNOMETPIKOI APIOMOI
o 0° 30° 37° 45° 53° 60° 90°
nud 0 1/2 3/5 JE/Z 4/5 ‘ﬁ/z 1

KPOYZEIZ- MHXANIKH ITEPEOY

HAEKTPOMAINHTIZMOZ- HAEKTPOMAINHTIKA KYMATA

IOMATOZ
v=ugtat a: eEmrayuvon
1 . E: evépysra
x=x°+v°t—iat £ cuyvétnra

2— pu—
V=y+2a(x-x,) | 1,

F: Suvaun

oen
) - oAicBnong
Y =m’—+’nz—U, N: xaéetn
o e Suvaun
| & xwnuxn
evépysla

E

I=—

R

ol

@s= B A cuvd
F=Bhk

F = Bllnue

Ny
2T @

A: eubabov

B: payvnrixo nebio
E: nAsxtpwo nebio,
HEA

Eex: HEA ano
enaywyn

Exr: HEA amo
auTeEnaywyn

L: CUVTEAECTHG
QuTERaywyns
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APXH 7HY YEAIAAZ

TEKNON EAAHNQN TOY EZQTEPIKOY

) 2 m, L: ctpodopun w Ea = Bvl I: nAeXTPIKO pEUQ
v, = v I, d: unxkog n e V: Sapopa
’ o l anoctacn 9 d¢>, Suvauxou
. R — Ea - -N . 3 . ” N
}:p:m:Q m: pala n =R +R,+R, dt I'ndna pixkog
d piopi 1_1,1,1 |z o9 va—
Ta=u N nraxtva T avr : EveEpyEl@ upayv.
# 1 s: v n R, R R R ‘:t Nebdiov
K ==m? Swactnua - p L A g: nAexTpxo poptio
2 T: nepioSog R= 1 / R: avrioraon
p=mvu V: 6yxog -PA -1le W: épyo
B ds v: TayvtnTa L JA] "E Raa: oAwxr avrictaocn
Y W: épyo Apg=toi8 : eldwn avriotaon
dt AB= —_— E P
o x, y- 8éon 4r r Ly F: 0vayun
a,=— Ax:peraromon B T: nepioSog
r o - - -
Quo:  YWWIOXT) w2l _ t x,|r axiva 4
_dé 2rx _ errayuvvon B=— E=E nu 2’7(?- =) anéoracn
@O=—=—=21f . 4xr A . "
dte T J: CUVTEAECTNG > = n: aptduog onEwpwv
1 Peng o B=B_ nu2r(—-=) | ava povada unxoug
.~ 3 ywvia . T A" | N: apiBudc onepiov
p: muKvoTNTA 4rr v: TayutnTa
Uy = OR r: posi ®s: payvnuu pon
_do i et IBAlovve= ]l 9, @: vevin
v =30 Tayvtnra pcpayvnTikn
dt B=pln Suaneparotnra
a, =a_R N ¢ taymra Tou
:: Fi=Fd 5 dwrdg
=m ur
2 de
TAAANTOQIEIZ KAl MHXANIKA KYMATA ENAAAAIIOMENO PEYMA
x=Anu(wt+p) A: mAarog v=Vnuwt v: oTwypaia Taon
v=wAcuv(wt+p) X: QITOPAKPUVON V=NBwA V: mAarog taong
a=-w’Anu(wt+yp) v: TayunTa I=Inu(et) i cTypaio pevpa
F=-Dx a: emurayuvon v I : mMAarog pevparog
e W: yWVIAKn cuxvotnTa 1= ; lev: evepyog évracn
U= 2 Dx @: apyun $aon Vev: evepydg taon
—bu f: cuyvotnra F / P: M£on woyug
~ i K n k: ctaBepa eAatnpiov i 75 p: Inypaia wyug
A= Aoe D: craBepa enavapopag v T:nepiodog
v=Af T: nepiodog Va, = R: avriotaon
t 5 b: craBepa andofeong 2 W: evépyera nA. pevparog
y=Anulr (F —7) A:HAKOG XUNATOS p=vi Q: Sepuotnra
' T: nepiobog
2rx 27t |- 6: i evipvewa = Z
y=2Acvv——nu s e T
A T | y: anoudaxpuven
ITOIXEIA KBEANTOMHXANIKHI
AmuT=0T00 . h T: Beppokpacia AHNKOG KUHATOG
c=Aif ’*"{=mc(1'°’vm’) E: evépyewa @: ywvia
- p: opun t: xpovog
E=hf=pc , p=— ;\prZL, AEAtZ'L r_taxo'fnmcpwtéq @:'Epvoei'avurvric
K=hf-® * 23 2x | f: ouxvomnra A: apeparomnra
ler dv =1 x: Bgon Y: xuparocuvaptnon
- V: oyxog
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