APXH 1HY SEAIAAZ
HMEPHZION KAI EZMEPINON

EMNANAAHMNTIKEZ NANEAAAAIKEZ EZETAZEIZ
HMEPHZIQN KAI EZMEPINQN FENIKQN AYKEIQN
NMAPAZKEYH 12 ZENTEMBPIOY 2025
EEETAZOMENO MAOHMA: ®YZIKH NMPOZANATOAIZMOY
2YNOAO ZEAIAQN: ENTA (7)

OEMA A

2TI¢ epwTthoei¢ A1-Ad va ypdwere 010 TETPAdIO 0a¢ TOV ApIlBUO THS EPWTNONGS KAl
OiTTAa 1O ypdQuua moU AVTIOTOIXEI OTH @PAOCN, N OTToia CUUTTANPWVEI CwWOTAd TNV
nUITEAR TpdTaON.

A1.

A2.

A3.

A4.

AUo o@aipeg idlag palacg, KIvoupeveg o€ Acio opICOVTIO TTITTEDO PE AVTIOETEG
TAXUTNTEG MPETPOU U, OUyKpoUovTdl  KEVTPIKA Kal TTAaoTIKA. Metd Ttnv
Kpouon:

a) ol opaipeg Ba aviaAAdgouv TaxuTNTEG.
B) n pia ocpaipa Ba akivnrotmoinBei kalr n dAAn Ba kivnBei pe TaAxUuTnTa
METPOU U.
Y) o1 o@aipeg B6a amopakpuvBoUuv n dia amd tnv AGAAN PE TAXUTNTEGQ
OIAQOPETIKWY PHETPWV.
8) o1 o@aipeg Ba akivnToTToinBouyv.
Movadeg 5

2 dIa  ggavaykaopévn TAAAVTWON n  ouxvotnta Tou OleyépTtn €ival
MeyaAuTepn atrd TNV Id100UXVOTNTA TOU TAAAVTWTA. MElwvovTag cuveXwg TN
ouxvoTnTa Tou dieyépTtn, To TMTAATOG TNG TAAAVTWONG:
a) TPpwWTA AUgAVETAl KAl HETA PEIWVETAI.
B) TPWTA PEIWVETAI KOI HETA aufdAveTal.
Y) HEIWVETAlI CUVEXWG.
0) augdveTal CUVEXWG.
Movadeg 5

PwTovio akTivoBoAiag X okeddletal katd Compton amd TPAKTIKA akivnTo
NAEKTPOVIO. To OKEDACOUEVO QWTOVIO:
a) €xel MIKPOTEPO MAKOG KUPATOG aTTd TO apXIKO.
B) £xel yIKpOTEPN ouxvOTNTA ATTO TO APXIKO.
Y) HeTa@Eépel OAN TOu TNV evEPYEIQ OTO NAEKTPOVIO.
®) diartnpei TNV ApXIKN TOU Opun.
Movadeg 5

O1 duvapikég ypauuéG TOu payvnTikoUu Tediou Tou TapdyeTal ammo
EUBUYPOAUMUO PEUPATOPOPO AYWYO, TTOAU peEYAAOU PAKOUG:
a) cival Tap&AANAEG KAl ICQTTEXOUOEG.
B) €xouv Tnv KaTEULBUVON TOU OYyWYyoOU.
Y) €ival ouokevTpol KUKAOI KABETOI OTOV aywyd PJE KEVTPO TOV Aywyo.
®) cival opokevTpol KUKAOI TTAPAAANAOI OTOV QYyWYO.
Movadeg 5
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APXH 2HY SEAIAAZ
HMEPHZION KAI EZMEPINON

A5. Na xapakrtnpioere 11¢ TPOTACEIC TTOU aKOAouBoUv ypdeovrag¢ oTro TETPAdIO
oag¢ OimAa oro ypauua mou avrioTolxEi o KaBe mporaon 1n Aéén Zworo, av

n mporaon givar cwaortn, N tn Aéén AdBog, av n mporaon €ivar AavBaouévn.

a) AT1d Tov vopo petatotiong Tou Wien TpoKUTTEI OTI TO UAKOG KUPATOG
TTOU QVTIOTOIXEi OTO MPEYIOTO TNG €vriaong Tng akTivoBoAiag eival
avaAoyo Tng Beppokpaciag.

B) H pomn duvaung eivar 1o diavuouatikd péyeBog TTou ekQPAlel Tnv
IKAvoTnNTa TNG dUvauNg va oTpEPEl Eva owuda.

y) H evepydg Tyl TnG evaAAaocoodpevng TAONG €vOG TTAaIciou TTou
TEPIOTPEPETAI HECOA OE OPOYEVEG HAYVNTIKO TTedio eEapTdTtal amod TN
ouxXvoTnTa TTEPICTPOYPNG TOU.

®) 2tnv amAf appovikl TaAdviwon n TaxUuTnTta TOU CWMOTOG OTn Béon
IC0PPOTTiag €ival undeVIKN.

€) 2g KeVTPIKA €AACTIKA Kpouon OUO OCWHATWY HE i0e¢ NALeEG oupPBaivel
avTtaAAayn TaOXUTATWYV.

Movadeg 5
©OEMA B
B1. Aemmti déopun owTtoviwyv, YAKOUG KUPATOG A, TTPOOCTTITITElI 0 UAIKO KaBdédou

QWTONAEKTPIKAG BIATAENG ME aTTOTEAEOUA TNV €Laywyrn QWTONAEKTpoviwv

MEYIOTNG KIVNTIKAG evEPYEIlaG Kmax = 2 eV. EmavaAauBdavoupe 710 TTEipapa

ME OEouN QwTOViwV HAKOUG KUPATOG A™ = A/3, oTTOTE Ta QWTONAEKTPOVIA TTOU

eCayovtal £€xouv PEyIOTN KIVNTIKA evépyeld K 'max = 10 eV.

To épyo €€aywyng Tou UAIKOU TOUu PJETAAAOU €ival:

i. 2eV ii.4 eV iii. 3 eV

a) Na emiIAéCeTE TN owWOTH atTdvTnon.

Movadeg 2

B) Na dikaloAoyAoeTe TNV €TTIAOY 0AG.

Movadeg 6
B2. Auo @opTiopyéva cwpartidla X1 Kal 22, JAGCag m1 = m Kol m2 = 4m Kal ¢opTiou

g1 = -q KAl q2 = +2qg ekToevovTal TAUTOXPOVA ME TNV idIa TaXUTNTA U KABETQ
O€ OJOVYEVEG TIETTEPAOCHUEVO payvnTIKO T1edio B, d1aypda@oviag NUIKUKAIKEG
TPOXIEG, TTPIV £GEABOUV TOU TTEDiOU.

YmoBétovrag 611 o1 duvdapueig Coulomb cival apeAnTéeg, n xpovikn dlagopd
TNG €£600U TwV cwWPaTIdiwy atd 1o payvnTikd Tedio gival:

2nm i, 20 i, L
qB " gB " 2gB
a) Na €mIAECeETE TN OWOTH aTTdvTnon.
Movadeg 2
B) Na dIKaloAoyAoETE TNV €TTIAOYH 0AG.
Movadeg 6
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APXH 3HY SEAIAAZ
HMEPHZION KAI EZMEPINON

B3. Aiokog akTivag R kuAietal xwpi¢ va oAicBaivel og opilévTio emiTmedo Pe TO
KEVIPO padag va eKTeAei euBUypapun ogaAn kivnon pe 1axutnta Ug,. To
eANaxI0TO METPO TNG TAXUTNTAG onueiou A Tou diokou, KaBwg o OioKog

, ) u
KUAieTal, €ival %

H péyiotn TaxutnTa TTOU ATTOKTA TO onMEio A €ivail:

i 9 .. O 4
i. 2Uqy ii. ZUCM iii. 4uC,\,|
a) Na emiIAéCeTE TN owOTH atTdvTnon.
Movadeg 2
B) Na dikaloAoyAoeTe TNV €TTIAOY 0QG.
Movadeg 7
OEMA T
M. O nUIKUKAIKOG aywydég Tou diTAavou
oxAuartogc £€xelr akTtiva a = 2:-102 m,

avtiotaon Ra = 4 Q kal ouvdéeTal pe
NAEKTPIKA mNyn NAEKTPEYEPTIKAG
duvaung E = 24 V kol €0WTEPIKNG 4+
avriotaong r = 2 Q. —

a) Na oxedidoete TnVv €viaon Tou -TE r
MayvnTikouU mTediou TTou
OnUIoUpyEi O aywyodG OTO KEVTPO
Tou O (Povadeg 2) kar va
UTTOAOYIOETE T0 METPO g
(MOovadEecg 4).

B) Na utroAoyicete 1O TNAiKO TOu puBpoU, PE TOVv OTTOI0 €KAUETAI
BepuodTNTA OTOV NUIKUKAIKO aywyd Tpog Tov puBud, pe 1OV OTTOio
EKAUETAI BeEpUOTNTA OTNV ECWTEPIKA avTioTaon TnNg NynAg (Movadeg 4).

Movadeg 10

F2. H nAexkTpIikA TNYH TOU epwTAPaTog M ouvdéeTal
MéOow peTaywyoU (M) M€ TO KUKAwpa KAMN Tou

A A
dITTAavoU OoXNUATOG, yia TO OoTroio divovTal:
e ol avTioTaoelg R1 = R2=4 Q kai
® O OUVTEAEOTAG QUTETTAYWYNS TOU 18AVIKOU
L
R2
M

K_A..T
h
Ry
Te
N

mTnviou L = 0,2 H.

ApXIKG 0 peTaywyog BpiokeTal otn 6éon I.

a) Tn xpovik oTiyuyil t = 0 peTakivoUupe TOV
METAYWYO O0Tn B€on A.

Na uTmroAoyicete Tnv  €vépyela  TTOU
amoOnkeUeTAl OTO MAYVNTIKO TTEdiO TOU
Tnviou, HJETA TNV QTToOKATACTACON TWV
EVIAOEWY TWV PEUNATWY OTO KUKAWHA
(MOovadEeG 7).
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APXH 4HY SEAIAAZ
HMEPHZION KAI EZMEPINON

B) Tn xpovikA OoTIyPA t1 JETAKIVOUUE TOV PdeTaywyod Ticw otn Béon TI.

Na utroAoyioeTte Tov pubBud peTtaBoAng (%) NG €viaong Tou peUPATOG

mmou dlappéel To KUKAwWPa KAMN apéowg PETA Tn XPOVIKA oTiyun ti
(Movadeg 8).

Movadeg 15
AivovTai:

T-m
. =4r-107" ——
“0 T A

Na BewproeTe 0TI O AYywWYyoi oUvOEONG TOU KUKAWPATOG deV £€XOUV avTioTaon.

OEMA A

A1. Zwpa palag 200 g ekTeAei amAfl appoviky TaAdviwon. H  ypa@ikn
TTapdotacn Tou XXAMAaTtog 1 amodidel Tnv TAXUTNTA TOU OCWMATOG OF
ouvapTnon YE TOV XPOVO yIa TO XPOVIKO didoTnua atrd 2 s €wg 5 s.

u(m/s)A
O 1 :

v

t(s)

=0, 21T f-mmmemmmme s me e

Zxnpa 1

a) Na uttoAoyiceTe TNV MEPiodO TNG TAAAVTWONG TOU OWHATOG (HOoVAdeg
2) Kal TN oTaBepd emava@opdag TG TaAdviwong (Movadeg 2).

Aivetal m2 = 10.

B) Na uttoAoyiceTe To TAGTOG TNG TAAAGVTWONG TOU CWHATOG (Movadeg 2),
Kabwg kal Tn gEéOon Taxutnta TTOU auTtd €xel OTO XPOVIKO didoTnua

atmo 2,5 s éwg 3,5 s (Movadeg 4).
Movadeg 10

A2. Appoviké kUpa d1adideTal KaTd PNAKOG €AAOTIKAG XO0PONRG TPOG Tn OETIKNA
KateuBuvon Tou dova x'x pe Taxutnta 1 m/s. Tn xpovikA oTiyu to = 0, 10
ongeio otnv apxni tou dfova €xer pndeVIK aTOPAKPUvVON Kal {ekKiva va
TAAQVTWVETAlI PE BETIKN TaXUTNTA. H ypagikn Tapdotaon tTou xApartog 1
TAPIOTAVElI TWPA TNV TAXUTNTa onpeiou A Tng xopdng yia t = 0.

a) Na mpoodiopiceTe Tn 6€on Tou onueiou A (Movadeg 3) KAl Ta TUAPATA
TNG XopONG, TA ONUEIA TWV OTTOIWV TN XPOVIKA OTIyun t1 = 3,5 s £€xouv
apvnTikn €miTaxuvon (Movadeg 5).
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APXH 5HY SEAIAAZ
HMEPHZION KAI EZMEPINON

B) AgUTEPO TTAVOUOIOTUTIO KUPQ O1adideTal TAUTOXPOVA PE TO APXIKO TTPOG
TNV apvnTiki Kateubuvon Tou Aagova x'x. To kUpa autd @TAvEl TN
XPOVIK oTiyun to = 0 oto onpeio x1 = 4,5 m. Na 1TpoodIOPIiCETE TIG
Béoeig Twy onueiwv PeTagu 0 m kal 4,5 m TTOU TTAPAPEVOUV OUVEXWG
akivnta, 6tav T1a OUO0 kKUpaTta €xouv Ol1adoBei oTnv TEPIOXH QUTNH
(MOVadEG 7).

Movadeg 15

OAHrIIEZ (yia Touc g€eTalopévouc)

O1 TUTrOI KOl Ta dedopéva TTou gival amrapaiTnTa yia Tnv €miAuon Twv Bgudtwy kai AEN
SivovTal oTIGg EKPWVAOEIG VO avTANBoUV atrd Tov ivaka SES0UEVWV KAl TOTTWV.

210 €EW@PUAAO ToU TETPAdiIOU va YPAWETE TO £CETACOUEVO HABNUA. ZTO ECWEPUAAO TTAVW-TTAVW
VO CUPTTANPWOETE TA OTOMIKA OTOIXEIO MaBNTr. ZTNV apXA TWV ATTAVTAOEWV COG VA YPAYETE
TAVW-TTAVW TNV NUEpounvia kal 1o €¢eTalduevo pdonua. Na punv avtiypdyete Ta Béuata oTo
TETPADIO KOl VA UN YPAWETE TTOUBEVA OTIG ATTAVTACEIG 0ag TO Ovoud oag.

Na ypdyeTte TO OVOPATETTWVUPSG 0AG OTO TTAVW PEPOG TWV QUTOOVTIYPAPWY AUECWS HOAIG 0OG
TapadoBouv. Tuxov onUeElwoEl oag TTavw oTa Béuara dev Ba BaduoAoyndolv e Kapia
mwepimTwon. Katd Tnv amoxwpnor] 0ag va TapadwoeTe Yadi Je To TETPASIO Kal Ta puToavTiypaga.
Na atraviioete oTo TETPAdIO oag o OAa Ta BEPATa HOVO e PTTAE 1} MOVO PE PAUPO OTUAG g
MeAAvI TTou Oev ofAvel MNa Ta OXAMATA NTTOPEI va XpnoipoTtroindei kai HoAUBI.

KdaB¢ atrdvtnon €mOTNPOVIKA TEKUNPIWMEVN €ival aTTOOEKTH.

Aldpkela e&€taong: TpeIg (3) WPEG META TN DIAVOUA TWV QWTOAVTIYPAPWV.

Xpovog duvaTtig attoxwpnong: 17:00.

AKOAOYOEI NMNINAKAXZ AEAOMENQN ka1 TYINQN
(oeAideg 2)

2A2 EYXOMAZTE KAAH EMITYXIA
TEAOZ MHNYMATOZ
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APXH 6HY YEAIAAZ
HMEPHZION KAI EZMEPINON

QYIIKH I" AYKEIOY NMINAKAZ AEAOMENQON KAI TYNON

QYIIKEZ ITAOEPEZ KAI NAPATONTEEZ METATPONHE

Mala npwroviov,

m,=1,67 x 10 kg

Qoprio nAextpoviou (arodutn tyn), e=1,6 x 10°¥C

Mala vetpoviov,

ma=1,67 x 107 kg

HAextpovioBoAr, 1eV=1,6x10"

Mala nAextpoviou, m.=9,11 x 10" kg

Tayutnta Tov dwrdg, ¢ =3 x 10° m/s

Ercrayuvon Adyw tn¢ Baputnrag xovra otnyv emdavera tng Mng, g=9.8 m/s?

HAextpixn otaBepa, k=1/4ne=9-10" N-m?/C?

ZraBepd nayxoouiag EAng, G=6,67-10" m*/kg's’

Mayvntixn Staneparétnra tou xevoy, wo=4mn x 107Wb/A'm = 4n 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

NPOGEMATA MONAAON MEQMETPIA -TPIFTONOMETPIA OPOOIQNIO TPIFMQANO
METPHIHI - .
2 Epupabov napalnloypappou: A=6uv a b
10" — tera(T) i - nué== , ovvf==
= - Nepetpog kuxhouw: C=2nr e &
100 — giga(G)
Eppadov kuxkhou: A=nr’ _a
10° — mega(M) — e
- Eupabov odpaipacg: A=4
10: - kilo (k) Padl 4l
ol . Oyos odaipa: V =77 c
107 — milli (m) M e o
10° — mico (}‘) Mnxog tofou xukdou s=R & 5
10° — nano (n a- a+ b
- ® nue +nuf =2cuv( ﬁ)rm( ’6)
107 — pico (p) 2 2
MONAAEZ, IYMBOAA | uétpo, m xéptl, Hz wWouk, J nAextpovio POAT, eV
_mléypam.lo, kg técha, T vioutov, N kEABwv, K
Seutepolento, s Xévpr, H BoAr, v Bar, w
aunép, A o, 0 xovAoun, C axtivio, rad
TPITQONOMETPIKOI APIOMOI
2 0° 30° 37° 45° 53° 60° 90°
nud 0 1/2 3/5 Ji,z 4/5 \E/Z 1
@ 0 J?: /3 3/4 1 4/3 .fi o
KPOYZIEIZ- MHXANIKH ITEPEOY HAEKTPOMAINHTIZMOZ- HAEKTPOMAINHTIKA KYMATA
IOMATOZL
v=ugtat a: emrayuvon F Qo= B A cuvd A: eubabov
1 g = EvEpyEla E=— B: uayvnuxo nebio
X=X+ Uor'"iat f: cuxvotnra 9 Fu glqlu E: nAextpwé nebio,
F: SGvaun §a dq HEA
Vi =u) +2a(x-x,) Ta: oA dt riall Ew: HEA and
T R v — waper
p—— N:  xd@ern | /=T Ay Eawr: HEA amd
e S Suvapn F T2 @ autenaywyn
K: xwnuxn - i i ouvteAeoTr(
EvEpyELQ R, QuTERaywyng
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APXH 7HY SEAIAAZ

HMEPHZION KAI EZMEPINON

) 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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