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NANEANAAIKEZ EZETAZEIZ
HMEPHZIQN KAI EZNEPINQN FENIKQN AYKEIQN
AEYTEPA 8 IOYNIOY 2026
EEETAZOMENO MAOGHMA:

OYZIKH

EVOELKTIKEG OLTIAVTAOELG

OEMA A
216 epwtroelc A1-A4 va ypaete oto TeTpadlo oag tov aptduod tnc epwtnonc ko SimAa to
VPALLA TTOU QVTLOTOLYEL TNV ETIAOYI OKC, N OTTOlA CUUITANPWVEL CWOTA TNV NULTEAN TPOTAON).

Al. H otpodoppn VoG CUOTHUATOG CWHATWY Sev peTafaAAeTal otav
o) N CUVIOTAUEVN TWV SUVAUEWYV TTOU 0LOKOUVTAL OTO cUOTNUA lval undév.
B) Ta cwpaTa KAVOUV LOVO TIEPLOTPODLKH Kivnon.
Y) olafoveg meplotpodr¢ Twv CWHATWYV lval otabepol.

8) To alyeBpikd ABpoLoUA TWV POTIWV TWV EEWTEPIKWV SUVAPEWV gival pndév.
Movadeg 5

Anavtnon:

Zwotind

A2. Eva eyKAPolo amAO apPUOVIKO KUPO SlabiOeTol 08 OUOYEVEG YPOAUULKO EAACTIKO HECO
XwpIc anwAeleg evépyelag. Mua Tuxaia Xpovikr oTlyun t OAa to onuelo Tou LECOU TIOU
TOAQVTWVOVTOL £XOUV
a) (oeg TaXUTNTEC KAl loa TAGTN TAAAvVTWoNG
B) loegmeplodoug kal toa MAATN TAAAvVTIWONG
y) (0gC ouXvOTNTEG KAl LOEC ATIOUAKPUVOELC.

8) loeg toyutnTeg KaL loEG oUXVOTNTEG.
Movadeg 5

Anavtnon:

Zwotin B
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A3. Ta aumePOUETPpA Kol TA PBOATOUETPOL TIOU XPNOLUOTOLOUVTIAL YlO UETPNOEL OTO
eVaAAaooOpEVO pevpa Sivouv

a) TNV EVEPYO TIUN TWV HeYEBwWV.
B) tn péon TN Twv peyebwv.

y) TO mMAdTog Twv peyebwv.

8) n otyplaia TIUAR TV peyEBwV.

Movadeg 5

Andvtnon:

Jwotina

A4. AVo odaipeg pkpwv dlaotdcewy, idlag palag, mou Kvouvtal o€ Asio opllovtio eninedo
LE QVTIBETEG TAXUTNTEG LETPOU U, CUYKPOUOVTOL KEVTPLKA KL EAACTIKA. META TNV Kpolon
a) olLodaipeg Ba akivnromolnBouv.
B) n uia odaipa Ba akwvntomownBel kat n aAAn Ba kvnOel pe TaxvTNTA L.
v) oLodaipeg Ba amopakpuvBoUv n pia amo tnv GAAnN Ue TaxuTnTeS iblou PETpou.
8) n ouvoAKN KWVNTIKN eVEpyeLa Twv dV0 odatpwyv Ba pndeviotel.

Movadeg 5

Anavtnon:

Iwotiny

A5. No xapaktnpioeTe TIC MPOTATELG TOU akoAouTouv, ypd@ovtac oto TETpadlo oac, Simia
OTO YPAUUN TTOU QVTIOTOLXEL 0€ KaTe mpotaon, tn Aé€n Zwaoto, av n mpotaon eival owaotr),
n ™ Aéén NaBog, av n mpotaon sivatr AavBaouevn.

a) Ta nAektpopayvntikd kOpata mopdyovtol and HeTaBoaAAOpeva NAEKTPLKA Kol
HayvnTika media.

B) ZIe e€avaykaopévn TAAAVIWON KATA TOV CUVTOVIOUO TO TIAATOC TNG TAAAVTIWONG
yilvetal péyloto.

v) Katd tnv ehaotikn kpouaon Sev Slatnpeltal n LNXOVIKr) EVEPYELA TOU CUCTIUATOG TWV
CWHATWV.

8) O ouvteleoTn¢ auTEMaywyng evoc bavikol mnviou e€aptdtal amo tnv €viacn Tou
PeVHATOG TIOU TO SlappEeL.

€) Zupdwva pe tov de Broglie, kdBe kvoUpeVo cwpaTidLO €xeL KUpATIKA duon Ko
HUNKOG KUMATOG aVTLOTPOD WG AVAAOYO TNG OPUNG TOU.

Movadeg 5
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Andvtnon:
a)z, B)Z, V)N B)A )2

OEMA B

B1.

Mia opoyevig ehaotikn xopdn OF, unkoug L, €xel

To aKkpo tn¢ () otepewpévo oe akAdvnto onueio

otn 6éon x=L. To &AAo dkpo tng (O) BplokeTal otn O I_

B€on x =0, elvaL eAeVBepo kal Sleyeipetal o amAn r

OPHOVIKA TAAQVTWON, KE anMOTEAECUA OTn Xopdn
va SnpLoUpYELTAL OTACLUO KU A UE KOWALa ot B€an
x=0.
Otav to dkpo O Tohaviwvetal pe mepiodo T, TO OTACLMO KUHO EXEL OUVOAKA SUO
deopovg. Metapaloupe tnv mepiodo NG ToAdviwong Tou dkpou O oe T,, Me
anotéAeopa otn xopdn va SnULoUpPYELTAL OTACLUO KUHA LE TPELG CUVOALKA SeCUOUG. ToTe
o Adyog Twv meptddwv T, / T, eival ioog pe:
i) 20/3 ii) 10/3 i) 5/3
a) No emlé€ete T owoth anavinon (Lovadeg 2).
B) Na SikatloAoynoete TNV emiloyn cog (LOVASEG 6).
Movaédeg 8

Anavtnon:

a)

B)

ZwoTtn anavtnon gival To iii)

M'vwpiloupe otL To O eivat eAeVBepo (kolhia) kal to onpeio I elvat akAovnto (6eoudg).

'vwpilovpe emiong ot n andotaon avapeoa oe Kolia-Asopod sival A/4 katl n andotacn

avapeoa o Asopo-Asopo eivat A/2. Emopévwg yla va urtdpyxouv 2 Asopot otn xopdn L Ba

LoXVEL OTL:

A

A 3\, aL

1

24l oL\ =—
4 4 3

2

Enopévwe n mepiodog autwv twv Kupdtwy Ba gival ion pe:

aL ,
u=—=T =— (oxéon 1)
3u

T

1

MetaBdaAAoupe tn mepiodo NG TaAdvtwaong Kat n xopdn amoteAeital mAéov amnod 3 Asououc.

Apa:

A

2

A 5\

a
—+2?2:L:>TZ:L:>)\Z=? (oxéon 2)

Enopévwe n mepiodog autwv Twv KUpATwV Ba elval ion pe:
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0® Ay ® K r
A, 4;

0® ay o 4 @ X r
A Az 4,

Alapwvtag TG ox€oelg 1 Kat 2 Katd HEAN, TPOKUTTEL OTL:
L_>2
T, 3

2

B2. Ou &Uo mapaAAnlot suBlypappotl aywyoli (1), (2) tou
OXNMOTOG £XOUV UEYAAO KOG Kal Bplokovtal Mavw oTo
6o katakopudo eminedo. O aywyog (1) eivat akAovnta
OTEPEWMEVOG EVW O aywyog (2) umopet va petakvnBel. Ot
aywyol (1) kat (2) dwappéovtal, avriotolxa, amo CuVeXN
opdppona pevpata evidoewv |, =1 kot |, =2I, anéxouv
andaotaon r katn SUvaun Tou AvVAMTUCOETAL OE UNKOG € Tou
aywyou (2) eivat Fi.

N

1,

ATOpaKPUVOU LLE TOV aywyo (2) katd d = r/2 mpog ta S£€Ld Kat tautoxpova SImAactaloupe

TNV €vtaon Tou PEULATOG TTou Tov Slappécstl. TOTe n SUvapn MoU avanmTtUCOETAL OTO 8Lo

unkog € tou aywyou (2) eivatl F.

O \oyocg twv duvapewv F1 / F; eivat ioog pe:

i) 3/4 ii) 4/3 iii) 3/5

a) No emlé€ete T owoth amavinon (Lovadeg 2).

B) Na dwalodoynoete tnv emthoyn oag (Lovadeg 6).

Anavtnon:

a) Jwoth anavinon eival to i)

Movadeg 8

B) Tvwpiloupue otL ta pevpata eival ioa pe 11=1 kat 1,=21, opdppona kat oL aywyol eivat o
anootaon (. updwva pe tnv e€lowaon tng Avaung Laplace, ot Vo aywyot Ba €Akovtal pe

Sduvapn:

Mo 2-h-b Mo 2:1:20 W, 4.7

F—=1o.2 12

. -{ (oxéon 1
Y4n r 4n r 4t r (oxeon 1)
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ATOpaKPUVOULE ToV aywyo (2) katd r/2, emopévwe n anootaon Oa yivel ion pe 3r/2 kat
Tautoxpova SIMAAGLA{OUME TO peUpA TOU, EMOMEVWE |2 =41. Ot §Uo aywyoi Ba éAkovtal Kot
TLAAL, pe Suvaun:

:h.z"«'z'.g:b.z'z""”.g:z“ 8- I

" 4rt 3 4t 3r §ﬁ7£ (oxeon 2)
2
Alapwvtag TIg ox€oelg 1 Kat 2 Katd PEAN TPOKUTITEL OTL:
F_3
R4

B3. AU0 AeMTEG, OpOyeVelG Kol akapmtol paBdol OA, unkoug 81, kat OF, punkoug €2, sivatl
KOTQOKEUAOUEVEG A0 SLOAPOPETIKO UALKO, £xouv (Sla pala M Kal eival GUYKOAANUEVEG
HETAEL TOUC 0TO KOO Akpo toug O. 2to akpo A tng papdou OA eival oTEPEWPEVN ULKPN
odaipa palog m = M/2.

To cvotnua twv §Uo paBdwv unopel va eplotpédetal Ywpig TPLBEC yUpw amod otabepo
optlovtio agova, kaBeto oto eninedo twv dvo papdwv oto onueio O, dnwg paivetal oTo
SumAavo oxnua. Otav to cuotnua Lloppomel, ol SUo paBdol oxnuatilouv TV dLa ywvia
¢ pe tnv katakopudo Oy.
O \oyog £1/8;2 Twv unkwv Twv Vo paBdwv eival loog ue:
i) 1/3 i) 1/2 iii) 1/4
a) Na emAééete T owoth andavinon (Lovadeg 2).
B) Na dwkaloloynoete tnv enthoyn oog (Lovadeg 7).
Movabdeg 9

Anavtnon:
a) Zwoth anavtnon sival To ii)
B) Mpokewwévou va Lloopporel To cuotnua Twv SUo pABdwv Ba TPEMEL N GUVOALKH POTTH TWV

Sduvapewv va eival undév. O afovag nmeplotpodng eival to onueio O kal Bewpole BetikA
dopa ponwv tnv aplotepootpodn. Emopévwc:
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—_—————p - -
1
'
o

2(0)=0=>W,-d, +W,-d, —W,-d,=0=

( M (
Mg~j~nu¢+7g'ﬂl~nu¢—Mg-?2-nud>=0:>
i 0 0

~
~

2+ 1 - 2=0=3(,-2=0=2(,=2=
2 2 2 2 2
L 1
0, 2
OEMAT

Ye melpapa PeEAETNG Tou datvopévou Compton, LOVOXPWHATLKA SEOUN PWTOVIWV PE UNKOG

To UAKOG kUpatog Compton tou

KOpatog A =8\ MPOOTUNTEL O UAKO, OMou A_ =
nAektpoviou (h n otabepd tou Planck, m, n pdla Tou nAektpoviou Kat € n TAXUTNTO TOU
dwToC).

. Na umoAoylotei to prkog kKupatog A’ evog dwrtoviou mou okeddletal o ywvia ¢ = 180°
amod TPAKTIKE okivnTto NAEKTPOVIO TOu UAWKOU wg ouvdptnon tou A . Alvetat otL
ouv180°=-1.

Movadeg 5

Anavtnon:

AvtikaBlotoupe otnv e€locwon Compton
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AM=A=A_(1-ocuvd)
A'=8A =A_(1-(-1))

A'—8A_=A,_-2
A =8\, +2\,
A'=10A,

r2. Na exdpdoete TG evépyeleg Ey kat E, Ttou mpoomimtovtog kat tou katd ¢=1800

okedalopevou pwTtoviou, avtioTolya, ws cuvaAPTNon Twv HeyeBwv e m Kat ¢ (Lovadeg 4).
No UTTOAOYIOETE TNV KLVNTIKI) EVEPYELA TOU AVAKPOUOUEVOU NAeKTpoviou o€ eV (Lovadeg
4).

Movabeg 8

Anavtnon:

M'vwpifoupe OtL n evepyela evog pwtoviou divetal ano E, =hf avtikaBiotodpe c=Af = f= X

hc
KOlL KATAARYOULLE E, =T .

AvtikaBLotoUpe To UKOG KUUOTOG TOU TtpooTtintovtog pwtoviou A =8\,

hc hc mc?

“Te g h 8
8 c 88—
m,c

opoiwg yla to okedalopevo pwtovio A'=10A :

_hc_ hc mc

e

*TA' 10M, 10

o voL UTIOAOYLOOUE TNV EVEPYELD TOU OVAKPOUOHEVOU NAekTpoviou epapuoloupe Apxn Alatripnong
¢ Evépyelag:

E, =E',+K,

K, =E, —E',

S

(=M 5107 oo gty
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H 8éoun twv okedalopevwy ¢wTtoviwy, HETA oo MPOOTTWOoN o€ KATAANAO UALKO, TtapayeL
dwtovia pAKoug Kupato¢ A1=400nm, ta ormola eloépxovial ot Olatafn HEAETNG TOU
dwtonAeKkTpIKOU GALVOUEVOU.

3. Eav 1o €pyo e€aywyng Tou UALKOU TG kaBddou eivalt @ = 1,4 eV, va anodeifete Tn oxéon
UTtIOAOYLOHOU TNG ouxvotntag katwoAiov f, (Hovadeg 4) kal va umoloyiocete tnv fo
(novadecg 3).

Movadeg 7

Andvtnon:

Ao tnv dwrtonAektpikn e§lowon €xoupe K=hf—g. Ma tnv kwntikr evépyela Loxvel K=>0

hf—cb20:>hf2¢:>f2%:>f2fo .

Opiloupue 10 AOyo %: f, , €xeL Slaotdoelg ouxvotnTag, Kat givat n eAdxLoTn cuxvotnta yio

TNV omnota €xoupue e€aywyn ¢pwrtonAektpoviwy.

Ma TO UTIOAOYLOUO TNG OUXVOTNTAG KATWOALOU, UETATPEMOUUE TIG HOVASEG TOU €pyou
e€aywyng amo eV se J Kol PUE AVIIKOTAOTOON TWV TILWYV TIPOKUTTTEL

. 1,4-1,6-10"°

=35.10"Hz
0 6,4-10"

4. Na unoloyioete to SuvaplKO amokomng Vo otnv mMepimtwon mou n emnudpavela g
kKaBodou pwTileTal Pe TNV MOPATIAVW OKTLVOPBOALD UAKOUCG KUUOTOG A1.

Movadeg 5

Na Oswprjoete OtL:
e m,-c’=5-10° eV, hc=1200 ev-nm
e h=6,4-10*1J.5s,c=3-10*m/s, lev=1,6-10" )

e  Ounelpapatikég dStatatelg Bplokovral og xwpo uPnAov Kevou.

Anavtnon:
YrioAoyi{ou e TV eVEPYELQ TOU £€EpXOUEVOU DWTONAEKTPOVIOU:

K:hfl—¢:>K:E—¢:>K:@—1,4:>K:1,6ev
A 400

1
Edapudlovpe OMKE (6Aa Ta pwTONAEKTPOVLA AKLVNTOTOLOUVTOL):
AK=3W =K, =K, =W,
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K==V, -|e|=V, :£:>v0 =1,6V

el

Apa 1o SuVaULKO aTokomng eivat —1,6V

OEMA A

Itn Satagn tou oxnuatog 1, ot katakopudol aywyol Zy kot Z'y’ €Xouv HEYAAO WNKOG,
QUEANTEQ QVTLOTOON KAl QMEXOUV UETAEU Toug 1 m. Ta dkpa Toug Z Kal Z° ouvdéovtal UE
avtiotdtn avtiotaong R =1 Q, evw o euBuypappog aywyog NA, pnkoug € =1 m, palag m2 =
0,1 kg kat avtiotaong RNA = 1 Q, unopel va oAoBaivel xwpig TpBEC MAVW TOUG, HEVOVTAC
ouvexwg opllovTLoC Kal Le Ta akpa tou N, A og Stapkn emadn He autolc.

M vipa o)
oo Mg )
o
Béonuoikou_ | X L] \
MrKoug eAarnpiou
K T+
y *) y
IxApa

Ztnv meploxn THOM umdpyel opoyeveg opllovtio payvntikd medio évtaong B = 1 T,
KABETO 0TO EMIMESO TWV AyWYWV Kal e GopA Ao TOV AvayvwoTn IPog tn oeAida.

Y10 péoo tou aywyol NA aokeital mpog Ta mavw Katakopudn otabepr) Suvaun F=3 N.
2710 (1610 onpelo eival depévo katakopudo afapEc, N EKTATO VALA, OO TO OO0 avapTAaTaL
owpa I pKkpwv dootacewv kat palag ml = 0,1 kg. To owpa X €ival OTEPEWUEVO O€
Katakopudo Wavikod ehatrplo otabepdc k =10 N / m, Tou omolou To KATW GKPO OTEPEWVETAL
oe opllovtio nAektpopovwtikd damedo. O aywyog NA kol To ocwua Z LooppomoulyV, UE TO
ehatnplo va €xeL empunkuvBel katd A amnd tn 6€on tou ducLkol Tou PARKOUG.

Tn Xpovikn oTyun to = 0 KOBOUWE TO VAUQ, OTOTE TO CWHA X apXilel va eKTeEAEL amAn
opuoVIKA TaAdviwon otaBepdg D = k kat o aywyog NA avépxeTal LEoa OTO HayvnTLKO Ttedio.
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Al. Na ypdaete tn xpovikn e€lowon NG AMOPAKPUVONG X TOU CWHUOTOG  amo tn B€on
Loopporttiag Tou. Na Bswprioete wg OTIKA TNV TTPOG Ta TAvw dopd.
Movadeg 7

Andvtnon:

Ma tnv woopporia tng pafdou NA
SF=0=F-T-w,=0=>T=F-m,g=T=2N

NApo afapég T'=T=2N

looppormia cwuatog X:

SF=0=T'-F, —w, =0=kAl=T'-m,g = Al=0,1m

Ztn B€on woppomniag tng AAT ZF=0=F, —w, =0=kAl, =mlg = Al, =0,1Im
Tnv otypr t=0s 1ou KOPOUE TO VAHA, TO CWHA EXEL TOXUTNTA U=0m/s
Apa to cwpa X Bpiloketal otnv BeTIKNA akpaia B€on amopdakpuvong (+A).

To mAdtog NG taddaviwong eivat A= Al+Al; =0,2m
. . . k
Yriohoyi{oupe tnv otabepd enavadopds D=m,w, =>w=_ |— =10rad/s
ml
YroAoyiloupe tnv apywn daon o,

t=0s,x=+A= A=Anu(d,) = nu(d,) =nu(gj

Apa ¢, :%rad.

H xpovikn e€lowon tnNg amopudkpuvongG MPOKUTITEL: X = O,Znu(lot +§j (S.)



N
@POVIIoTApIa “—
Mnaxapaxn

M EFdeden bia flotepes énpléc, e

A2. No UTTOAOYIOETE TO HETPO TNG ETUTAXUVONG TOU CWHATOC 2, OTIC BE0ELG OTIOU 0 AOYOC TNG
KLVNTLKAG Tou evépyelag K mpog tnv oALkr evépyela Tn¢ TaAdvtwon tou E eival (oog pe

K_3
E 4
Movadeg 5
Anavtnon:

, , K 3 3
N'vwpllovpe OtL —=—=K=—E
pLioup E 2 4

. 3 1
AvtikaBlotoU e otnv AAET E:K+U:>U:E—K:>U:E—ZE:>U:ZE:>

1sz :110A2 :>x=irézi0,1m
2 42 2
x=Anp(wt+d, )

, = a=-w’x pe —~A<x<+A
o =-w’Anpu(wt+d,)

|o| = w?[x|=|a| =100-0,1=10m/s’

A3. Na meplypadete to €i60¢ TNG Kivnong tou aywyou NA amd tn Xpovikn otyun to MEXPL
OUTOC VO QTTOKTAOEL TNV OPLAKA TOU Taxutnta (Hovadeg 3), tnv omola Kal va umoAoyioete
(uovadeg 4).

Movabeg 7

Anavtnon:

E€attiag tng kivnong tou aywyol NA cUudwva pe R

Tov VOUOo Ttou Faraday avamtUooetal o€ QuTOV AN
E,. =Bul=1-v-1=v (Sl) (2)

To kUKAwpa NAZ'Z eival KAEWOTO, OCUVETWG

Sloppéetal anod pevpa Evtoong: N(+) or— A(-) Tu

U
= =1, == (SI) 2
" TRER 5 54 2)

H ¢opa tou omoiou kabopiletal amd Tov Kavova F
TOoU Lenz, £€T0L WOTE TO EMAYWYLIKO PEULO VOl EXEL Ry

u=0 LAVAVAVAR |

dopd tETola OV vaL avTLtiBeTaL oto aitlo mou to

TIPOKAAECE, OeTIKOG TOAOG oto N(+) onwg daivetal
oto oxnua. Apa n duvaun Laplace avtitiBetal otnv
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Kivnon tou aywyol (avtippomn tng aoKOUUEVNG
Sduvaung F)

2F=m,a=>F-w,—F =m,a=>F-m,g-BIl_l=m,a=
3—1—%20,10L:>a:20—5u (5.) (3)

Apxd o aywyog eival akivntog, dapa a, :20m/sz. Mapatnpoupe OtL N avénon Tou HETPOU
NG ToXUTNTAG, TPOKAAEL LElWwON TOU HETPOU TNG eTLTAXUVONG . H kivnon elvat emitayuvouevn
(OxL opoAd) péXpL va apeL TNV TR a=0, TIou 0 aywyog Ba armoktroeL oplakn (otabepn)
TaXUTNTA, KL Ao eKElvN TN OTLYUNA KAl LETA Ba Kwveital evBUypappa kot opaAd. Ano tv (3):
(3)=0=20-5u,, =>u,, =4m/s

O aywyog NA, KlvoUUEVOC TIPOC Ta TIAVW Kol apoU €XEL OTTOKTHOEL TNV OPLAKK) TOU
TaXUTNTA, AVEPXETAL KATA h og xpoviko didotnua At = 0,125 s.
A4. Na uTtOAOYLOETE TO TOCOOTO €Mi TOLG % TOU €pyou TG SUvVAUNG F TTOU UETATPETETAL OF
BEpUOTNTA OTOUG AVTLOTATEG TOU KUKAWUATOG OTO XPOVIKO Staotnua At.

Movadeg 6
Noa Bewpnroste OtL:
° g =10 m/s2.
° H avtiotaon tou aépa eival apeAntéa kot 0tL ko’ 0An tn Sldpkela tn¢ Kivnorng Tou o

aywyog NA TapapéVeL EVTOC TOU OUOYEVOUC payvnTikoL mediou.

To oxnua dev eivat umo KALpaka.

Anavtnon:

‘Otav 0 aywyog amoKTOELG TNV oplakn Taxutnta, To pevua otabepomoleital (2) 1=2A
. 1 ' . . ,
Ze xpovo At=0,125s = gs n BeppoOTNTA IOV AVONTTUCCETOL OTLG OVTLOTACELG Elval:

1
QJoule :IZ(R+RNA)At:4-2-§:1J

O aywyog ektelei EOK dpa £xeL Slavuoet anootaon y =vu,,At=0,5m.
To épyo tng otaBeprig Suvapung F eivar W, =F-y =W, =3-0,5=1,5J

To mooooTd Tou £pyou TNG Suvaung F mou PETATPEMETOL 08 BEPUOTNTO OTLC OVTIOTAOELS OTO

L e 100 200
XPOVLKO Slaotnua At: % = MIOO% =—=—%
W, 1,5 3

E



