APXH 1HY SEAIAAZ

EIZATQriKEZ EZEETAZEIZ TEKNQN EAAHNQN TOY EZQTEPIKOY
KAI TEKNQN EAAHNQN YMAAAHAQN MOY YNMHPETOYN 2ZTO EZQTEPIKO
NMAPAZKEYH 12 ZEMTEMBPIOY 2025
EEETAZOMENO MAOHMA: ®YZIKH NMPOZANATOAIZMOY
2YNOAO ZEAIAQN: ENTA (7)

OEMA A

2T1IC epwthoeic A1-Ad va ypdwere oTo TeTpadié oag Tov apiBud NS EpwWTNONS Kai
OiTAa 10 ypduua mou avTIOTOIXEI OTH @PAON, N OImoia CUUTTANPWVElI CwWOTd TNV
nNUITEAR TpdoTaON.

A1l.

A2.

A3.

A4.

AUo oc@aipeg idlag HACag, KIVOUPEVEG O€ A€io opICOVTIO ETTITTEDO PE AVTIOETEG
TAXUTNTEG METPOU U, OUYKpoOUOVTAl  KEVTPIKA Kal TTAAOTIKA. MeTd TNV
Kpouon:

a) ol opaipeg Ba avraAAdgouv TaxuTnTEG.
B) n pia ocpaipa Ba akivnrotroIinBei kalr n aAAn Ba kivnBei pe TaAXUTNTA
METPOU U.
Y) o1 o@aipeg Ba amopgakpuvBouv n dia amd tnv AGAAN PE TAXUTNTEG
OIOQOPETIKWY HETPWV.
®) oI ogaipeg Ba akivnToTToIinBouUyv.
Movadeg 5

2€ Jla g€gavaykaopévn TaAaAAvIwon n ouxvotnta Tou OleyépTtn  €ival
MEYOAAUTEPN ATTO TNV IBIOCOUXVOTNTA TOU TAAQVTWTA. MEIWVOVTAG OCUVEXWG TN
ouxvoTnta Tou dIeyEPTN, TO TTAATOG TNG TAAAVTWONG:
a) TTPWTA AUEAVETAI KAl HETA PEIWVETAI.
B) TPWTa PEIWVETAI KOI HETA aufdveTal.
Y) HEIWVETAlI CUVEXWG.
0) auidveTal cuveXWG.
Movadeg 5

PwTtovio akTivoBoAiag X okeddaletal katd Compton amd TPAKTIKA akivnTo
NAEKTPOVIO. TO OKEDACOPEVO QWTOVIO:
a) Exel MIKPOTEPO MAKOG KUPATOG aTTd TO apXIKO.
B) £xe&l yIKpOTEPN OUXVOTNTA ATTO TO APXIKO.
Y) HeETa@Epel OAN Tou TNV evEPYEIa OTO NAEKTPOVIO.
8) Jdiatnpei TNV ApXIKA TOU Opun.
Movadeg 5

O1 OuvapIkéG YpPOUMEG TOU payvnTikoU Trediou TOU TAPAYETAl ATO
EUBUYPOAUUO PEUPATOPOPO AYWYO, TTOAU JeyAAOU PAKOUG:
a) cival TapaAANAEG KOl 1I0QTTEXOUOEG.
B) €£xouv Tnv KaTeuBuvon Tou aywyou.
Y) €ival opokevTpol KUKAOI KABETOI OTOV aywyod PHE KEVTPO TOV AYyWYO.
0) cival oyodkevTpol KUKAOI TTAPAAANAOI OTOV QYyWYO.
Movadeg 5
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APXH 2HY SEAIAAZ

A5. Na xapakrtnpioere 11¢ TPOTACEIC TTOU aKOAouBoUv ypdeovrag¢ oro TETPAdIO
oag¢ OimAa oTo ypduua 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 TpoKUTITEl OTI TO UAKOG KUPOATOG
TTOU QVTIOTOIXEi OTO MPEYIOTO TNG €vriaong Tng akTivoBoAiag egival
avaAoyo Tng Beppokpaciag.

B) H pomn duvaung ecivar 1o diavuouatikd PéEyeBog TTou ekQPAalel Tnv
IKAvoTnNTa TNG dUvauNg va oTpEPEl Eva owda.

y) H evepydg Tyl TnG evaAhaocoodpevng TAONG €vOG TTAaIgciou TTou
TEPIOTPEPETAI HECOA OE OMOYEVEG HAYVNTIKO TTedio eEapTdTtal amod TN
ouxXvoTnTa TTEPICTPOYPNG TOU.

8) 2tnv amAf appoviki TaAdviwon n TaxUTNTa TOU CWMOTOG OTn Béon
ICOPPOTTiag €ival undeVvIKN.

€) g KEVTPIKA €AACTIKA Kpouon OUO OCWHATWY HE i0e¢ NALeEG oupPBaivel
avTaAAayni TOXUTATWYV.

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

QWTONAEKTPIKAG BIATAENG ME ATTOTEAEOUA TNV €Laywyrn QWTONAEKTpoviwyv

MEYIOTNG KIVNTIKAG evEPYEIQG Kmax = 2 eV. ETavaAauBdavoupue 710 TTEipapa

ME OEOouN QWTOViwV MAKOUG KUPATOG A™ = A/3, oTTOTE Ta QWTONAEKTPOVIA TTOU

eCayovtal £xouv Twpa PEYIOTN KIVNTIKA evépyeld K'max = 10 eV.

To épyo €€aywyng Tou UAIKOU TOU PJETAAAOU €ivail:

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

a) Na emiIAéCeTE TN owOTH atTdvTnon.

Movadeg 2

B) Na dikaloAoyAoeTe TNV €TTIAOY 0aG.

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

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

YmoBétovrag 611 o1 duvapueig Coulomb cival apeAnTéeg, n xpovikn dilagopd
TNG €£000U TwV cwWPaTIdiwyV atrd To payvnTikd TTedio gival:

2nm i, 20 i, L
qB " gB " 2gB
a) Na €TIAECETE TN OWOTH aTTAvTNOon.
Movadeg 2
B) Na dIKaloAoyAoETE TNV €TTIAOYH 0AG.
Movadeg 6
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B3.

APXH 3HY SEAIAAZ

NETTTA opoyeEVAG OKAAaA POAIG TTOU 1I00ppOTIET OTNPICOPEVN O€E A€io TOIXO KAl
o€ opICOVTIO BATTEDO, ME TO OTTOIO €XEI OCUVTEAECTH OPIAKAG OTATIKNAG TPIRAG
M. EAv n ywvia petagl okaAag kal datmédou gival 45°, 0 ouvTeAEOTAG OPIAKNAG

OTATIKAG TPIBAG €ivail:
i. u=1/2 ii.y = 3/4
a) Na €mIAECETE TN OWOTH aTTdvTnon.

B) Na dIKaloAoyAoETE TNV €TTIAOYH 0aG.

OEMA I

r1.

ra.

M=

Movadeg 2

Movadeg 7

O nUIKUKAIKOG aywyoég Tou diTAavou
oxAuartogc £€xel akTiva a = 2:-102 m,
avtiotaon Ra = 4 Q kal ouvdéeTal pe
NAEKTPIKA mNyn NAEKTPEYEPTIKAG
duvaung E = 24 V «kal undevikAg
EOWTEPIKAG avTioTaoNng. +

a) Na oxedlaoete TNV éviaon B1 Tou
MayvnTikou mTediou Tou
dnuioupyei 0 aywydg oT0 KEVTPO
Tou O (Povdadeg 2) «kar va
UTTOAOYIiOETE TO METPO g

(Movadeg 4).

B) Na uttoAoyiceTe 1o TOOO TNG BepPUOTNTAG TTOU EKAUETAI OUVOAIKA OTO

KUKAwpa o Xpovikd diaotnua 100 s (uovadecg 4).

H nAektpikil T1Nnyn 710U gpwThpartog M1
OUVOEETAl HEOW PETAYWYOU (M) ME TO KUKAWHA
KAMN T1ou d1mTAavou OoXAuaTtog, yia 1O OTT0io
oivovrail:
e ol avtioTdoelig R1 = R2=4 Q kai
e O OUVTEAEOTAG  QAUTETTOYWYNAG  ToOUu
1davikou TTnviou L = 0,2 H.

ApXIKG 0 HETAYWYOG BpiokeTal otn Béon . Tn
Xpovikrp oTmiyuyp t = 0 peTAKIVOUPE TOV
METAYWYO oTn Béon A. MeTa Tnv
ATTOKATACTOON TWV EVTACEWV TWV PEUPATWYV
0710 KUKAwpa KAMN, va uttoAoyioeTe

A\

Movadeg 10

4

E, r=0

L
RZ
M
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APXH 4HY SEAIAAZ

a) TO YETPO TNG €viaong Bz tou payvnTtikou mediou mou dNUIOUPYEiI TO
) . . . . N )

TTNViO OTO KEVTPO TOU, AV YVWPICETE OTI TO TTNAIKO 7 =400 omeipeg/m,

ommou N o apiBudég Twv OTEIpwV TOU TINViou Kal £ TO PRAKOG Tou
(MOovadEeg 7).

B) TNV €vEPyEIa TTOU aATTOOnKeUETAl OTO PaAyvnTIKO T1edio TOu Trnviou
(Movadeg 8).

Movadeg 15

AivovTai:

T-m
o u0—4n-10‘7—

Na BewpnoeTte 0TI 0l aywyoi ouvdeong Tou KUKAwPATOG dev £€XOouv avTioTaaon.

OEMA A
A1.

A2.

2WHa PaCag 200 g ekTeAei amAnl appovikny TaAdviwon. H  ypa@ikn
TTapaotacn Tou XXAMAaTtog 1 amodidelr Tnv TAXUTNTA TOU OCWMATOG OF
ouvapTnon ME TO XPOVO YIA TO XPOVIKO diaoTnua amo 2 s €éwg 5 s.

B)

u(m/s) A\

0,277 [-mmrmmrmmemmemmemmem e :

0 Ja 11 S 5

Zxnua 1
Na uttoAoyicete Tnv Tmepiodo Tn¢ TaAdviwong TOU OCWMPATOG
(Movadeg 2) kal Tn 0TAOEPA £TTAVAQOPAG TNG TAAAVTWONG (MOVADEG 2).
Aivetal 2 = 10.
Na uttoAoyiceTe TOo TAATOG TNG TOAAVTWONG TOU CWPATOG (Movadeg 2),
Kabwg¢ Kal TNV aTmopakpuvon TOU cwuatog atmmo Tn Béon 1co0ppoTriag

TOU TN XPOVIKA OTIyun 3 s (Movadeg 4).
Movdadeg 10

ApHOVIKO KUPa O1adideTal KATA PNAKOG €AAOTIKAG XO0pdNGg TPOG Tn BETIKN
KateuBuvon Tou dfova x'x pe Taxutnta 1 m/s. Tn xpoviki oTiyun to = 0, 10
ongeio otnv apxf tou dfova €xel pndeVIKA aTOPAKpUVON Kal {eEKIva va
TAAQVTWVETAl PE BETIKN TaXUTnTa. H ypagikn mTapdotaon tou xnpartog 1
TTAPICTAVElI TWPA TNV TaxUTnTa onueiou A Tng XopdAg yia t = 0.
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APXH 5HY SEAIAAZ

a) Na mpoodiopicete Tn Béon Tou onueiou A (povadeg 3) Kal va ypAWETE
TNV €icwaon Tou KUPATOG (Movadeg 5).

B) AgUTEPO TTAVONOIOTUTTO KUPQ d1adideTal TAUTOXPOVA PE TO APXIKO TTPOG
TNV apvnTiki Kateubuvon Tou agova x'x. To kUpa autd @TAvEl TN
XpovVvikA oTiypn to = 0 oto onueio x1 =4,5 m. Na d¢ifete 6TI TO onueio
otn 6éon 2,75 m Ba TTapapeivel CUVEXWGS akivnTo, 6Tav Ta dUO KUPATA
OUMBAAAouUV oTnVv TTEPIOXA METAEU O m kal 4,5 m (uovadeg 7).

Movadeg 15

OAHTIEZ (yia Touc g€sTalopévouc)

O1 TUTrOI KOl Ta dedopéva TTou gival atrapaitnTa yia Tnv emiAuon Twv Bgudtwy kot AEN
SivovTal oTIG EKQWVNAOEI§ va avTANBoUv atrd Tov mivaka SESoUEVWY Kal TOTTWV.

210 €§WQPUAAO Tou TETPadiou va ypAweTe TO €€€TAlOUEVO PABNUA. ZTO ECWEQUAAO TTAVW-TTAVW
VO CUPTTANPWOETE TA OTOMIKA OTOIXEIO HaBNTA. LTV ApXA TWV ATTAVTACEWV COG VA YPAYETE
TAVW-TTAVW TNV NUEPOUNVia Kal To £¢eTalOuevo pdonua. Na punv avriypdyere 1a B€pata oTo
TETPADIO KOl VA U YPAWETE TTOUBEVA OTIG ATTAVTACEIG 0ag To Ovoud oagc.

Na ypdyeTte TO OVOPOTETTWVUUSG 0AG OTO TTAVW HEPOG TWV QWTOAVTIYPAPWY AUECWS HOAIG 0OG
TapadoBouv. Tuxoév onUelwoelg oag TTavw ota Bépara dev Ba BabuoAoynBolv oe Kapia
mwepimTwon. Katd Tnv amoxwpenaor gag va TTapadwaoeTe Yadi Je To TETPASIO Kal Ta pwToavTiypaga.
Na atraviioete oTo TETPAdI6 oag Ge OAa Ta BEPATa HOVO [E PTTAE f} MOVO [E PJaUPO OTUAS g
MeAGvi TTou Oev ofAvel MNa Ta OXAPATA PTTOPEI VA XPNOIMOTToINGEi Kol MOAUBI.

KdB¢e atrdvrnon €TMIOTNPOVIKA TEKUNPIWHEVN €ival ATTOOEKTH.

Aidpkeia e€€taong: Tpeig (3) WPES META TN DIAVOUA TWV QWTOAVTIYPAPWV.

Xpdbvog duvatrg ammoxwpnong: 17:00.

AKOAOYOEI NINAKAZ AEAOMENQN ka1 TYINQN
(oeAideg 2)

2AZ EYXOMAZTE KAAH ENITYXIA
TEAOZ MHNYMATOZ
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APXH 6HY YEAIAAZ

@DYIIKH I" AYKEIOY NINAKAZ AEAOMENQN KAI TYNON

QVYIIKEZ STAOEPEZ KAI MAPATONTEZ METATPONMNHI

Mdla mpwroviov, m,=1,67 x 107 kg

Doprio nAextpoviov (andAvtn Tyn), e=1,6 x 10°°C

Mala vetpoviov,

ma=1,67 x 107 kg

HAextpovioBoAr, 1eV=1,6x10")

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

Tayutnta Tov $wrdc, ¢ =3 x 10°m/s

Emrayuvon Adyw ¢ Baputnrag kovra oty emavewa tng Mng, g=9.8 m/s?

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

IraBepa nayxoouag EAEng, G=6,67-10" m’/kgs*

Mayvnrixn Stanepardtnra Tou kevol, po=4m x 107Wb/A'm = 4t x 107(Tm/A)

IraBepd 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

NMPOGEMATA MONAAON FEQMETPIA -TPIFMONOMETPIA OPOOINIO TPIFMQANO
> M L Eupadov napalinAoypaupov: A=6v b
10 — tera(T) - . nué== , ovvl=—
= - Nepuetpog xukAou: C=2nr c
100 - g2a (@)
- Eupabdov kuxhou: A=nr’ _a
10° — mega(M) - =3
3 B Eupadov opaipag: A=4
10_2 - kilo (k) F =+ b
10-: — oemn © Oyxog coaipag: V =2 ¢
10° — milli (m) 3 a
10° — mico (}l) Mnxog toou xukAou s=R & 5
10° — nano(n a- a~+ b
— - @ nue +nuf =2cvv( 'G)nu( p)
107 — pico (p) 2 2
MONAAEZ, SYMBOAA | puétpo, m xéptl, Hz woud, J NAEXTPOVIOLOAT, eV
xypappo, kg técha, T vioutov, N kEABv, K
SeuTEPOAENTO, S xévpr, H BOAr, v Bar, w
aunép, A oy, Q xOUAOunR, C axtivio, rad
TPIFMONOMETPIKOI APIOMOI
o 0° 30° 37° 45° 53° 60° 90°
nud 0 1/2 3/5 JE/Z 4/5 ﬁ/z 1
e@d 0 Jg /3 3/4 1 4/3 J; _
KPOYZIEIZ- MHXANIKH ITEPEOY HAEKTPOMAINHTIZMOZ- HAEKTPOMAINHTIKA KYMATA
IOMATOZ
v=ugtat a: Emayuvon F @s= B A cuvd A: eubabov
1 . E: evépysra E=— B: uayvntixo nebio
X=X, Tyt ’Eat £ cuyvétnra 9 Fm qul" E: nAextpwd nebio,
F: Sovapun /= dq HEA
v =U:+%(X-Xo) Ta: N de il Ew: HEA  amd
- m-m, ohioBnong v S ——— enaywyn
b, =————=Y, N: xaBern | /=— u, L1 Esr: HEA and
- . R F=—2212] .
o Suvaun 27T @ QUIERaywyn
K: xwnuxn ; - i L: GUVTEAECTNG
evépyewa . auTeEnaywyng
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APXH 7H% 3E

AIAAS

) 2m L: ctpodopun w E =Bvl I: nAEXTPIKO pEUUQ
v, = - v, 1, d: unkog . = v: Swapopa
-, anooTacn 9 d®, Suva )
E_=-N —
- R. =R + R_“ 3 RJ ex . e o 2
s F = ms <3P m: pala =R de 14 d A a pikog A
dt p: opun 1 1 . 1 . 1 g L di anéoracn
R A r: axtiva —_—F—t—t— ==L— U: evépysia uayv.
Ta=u N n avr Py pHayv.
o= 1 s: v n R, R R R ‘:t Nediov
K ==mv? Swactnua - pm L A g: nAextpixo poptio
2 T: nepioSog ] / R: avrioraon
p=mu V: oyxog R-p; i - W: épyo
_ds v: Tayunra _Eu Rax: ohxrj avrictaocn
V= — . 2 sy 1Al ) e .
dt W: €pyo AB L ué p: edxn avrictacn
? x, y- 8éon 4r r E_ c F: S0vaun
a = L Ax:peraromon B T: nepioSog
r - - . -
Quow:  yWWIOXT) w2l _ t x, |r axiva §
dé 2x emrayuv B==2 B=B Tren(———) | auioms
O=—=—=21f . 4rr T 2 b .
dt T u: cu.vmkotn(, r = n: ¢.zp¢0u‘o< onttpwv
1 Peng B=B_ nu2r(—-=) | ava povada unxoug
T= 7 3 ywvia - M2l T A" | N: apiBudc onepiov
p: mUKVOTNTA 4rr v: TayutnTa
Uy =R T pomsj ®s: payvnru pon
do w:  ywwvaxi | TEAJouVE=u I, 9, @: ywvia
oy —— Tayutnra wpayvnTkn
de B=puln Swaneparornra
a,=a_R N ¢ tayutnra Tou
t=FI=Fd o= 7 $wrog
L=m ur
T =ﬂ
2 dt
TAAANTOQIEIZ KAl MHXANIKA KYMATA ENAAAAZIIOMENO 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+g) v: TayvtnTa I=Inu(et) i cTypwaio pevpa
F=-Dx a: emrayuvon v I : MAATOg PEVHATOC
w: ywviaxn cuyvornra I= ; lev: evepyog Evraon
u =§Dx @: apywn daon Vev: evepydg Taon
—bu f: cuyvotnra ¥ - / P: Méon woyug
A A K n k: ctaBepa eAatnpiov - 75 p: Inypaia woyug
- ‘%e D: craBepa enavadpopag v T-nepiobog
v=Af T: nepiobog Vh, = R: avrtictaocn
t x b: oraBepa anoocfeong 72. W: evépyera nA. pevparog
y = Anur (? ij) A:uKog xUpATog p=vi Q: Sepuotnra
2xx 2xt r MPW- : -
y=2A0'vl'—nul—' U: Suvapxn evépyswa ‘7
A T | y: anoudaxpuvon
ITOIXEIA KBEANTOMHXANIKHI
AmuT=0T0O . h T: Beppokpacia AZHAKOG KUMATOS
c=Aif ""’1=mc(1'av"'¢’) E: evépyera @: ywvia
h p: opun t: xpovog
E=hf=pc , P=7 | ap ax>t apap> L | cvaximra dwrse @:Epyo efaywyrig
Ap Ax2—, AEAL2 . _ :
K=hf-® 2x 2x | f: ouxvomnra A: afeparomnra
x: Bgon Y: xuparocuvaptnon
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