APXH 1HZ ZEAIAAZ
HMEPHZIQN KAI EZMEPINQN FENIKQN AYKEIQN

NMANEAAAAIKEZ EZETAZEIX
HMEPHZIQN & EZIMEPINQN FENIKQN AYKEIQN

AEYTEPA 8 IOYNIOY 2026

EEETAZOMENO MAOHMA: ®YZIKH NMPOZANATOAIZMOY
2ZYNOAO ZEAIAQN: ENTA (7)

OEMA A

211 epwthoeic A1-Ad va ypdywere oro TETPGOIO ogag Tov apiBud NG EpwWTNONS
Kai OITTAa 10 ypQuua mou avTIOTOIXEI OTRV £MIAOYN 0Q¢, N Ommoia CUUTTANPWVEI
owoTd TNV NUITEAR TTPOTAOCN.

A1. H otpo@opun evdG OUCTAHPATOG CWHATWY dev PHETABAAAETOI OTAV
a) nouvioTapévn Twv OUVAPEWY TTOU AOKOUVTAl 0TO cUCTNMa gival undév.
B) Ta owparta KAvouv YOVO TTEPICTPOPIKN Kivnon.
Y) o1 &€oveg TTEPIOTPOPNAGS TWV CWHATWYV €ival oTaBepoi.
0) 710 aAyeBpPIKO GBpoICHA TWV POTTWYV TWV ECWTEPIKWY DUVANEWYV Eival
MNOEV.
Movadeg 5

A2. 'Eva eykapolio amAd appovikd KUPa O1adideTal 0€ OMOYEVEG YPAPMIKO
EANAOTIKO PEOO XWpPig amwAeleg evépyelag. Mia Tuxaia xpoviki oTiyun t
OAQ Ta onueEia Tou HEOOU TTOU TAAAVTWVOVTAl €XOUV
a) ioeg TAXUTNTEG KAl ioa TTAATN TAAAVTWONG.
B) ioeg mepiddouUg Kal ioca TTAGTN TaAAAvTwonNng.
Y) i0&€G OouxvOTNTEG KAl iIOEC ATTONAKPUVOEIG.
0) ioeg TaxUuTNTEG KAl i0EC OUXVOTNTEG.
Movadeg 5

A3. Ta autrepbueTpa Kal Ta BOATOPETPA TTOU XPNOIPOTTOIOUVTAl VIO HETPHOEIG
OTO eVOAAQOOOUEVO pelpa divouv
a) TNV eveEPYO TIPNA TwWV PHEYEBWV.
B) Tn péon TIPN TwV PeyeEBwWV.
Y) TO TTAATOG TWV PEYEBWV.
8) Tn oTiypidia TIPA TwV HEYEBWV.
Movadeg 5

A4. AvUo o@aipeg pIKpwv dlaOTACEWYV, idlag pAdag, TTou KivouvTal o€ Agio
opICovTIO eTmiTTedO HE avTiBeTEG TAXUTNTEG METPOU U, OuykpouovTal
KEVTPIKA Kal EAAOTIKG. MeTd Tnv Kpouon
a) ol oaipeg Ba akivnTotmmoinbouyv.

B) n pia ogaipa Ba akivnTotroinBei kal n dAAn Ba kivnBei ye TaxuTnTa U.
Y) o1 o@aipeg 6a amopakpuvOouv n pia amd Tnv GAAn pe TaXUTNTEG
idlou pETPOU.
®) n ouvoAikn KIvNTIKA evépyela Twv dUO o@aipwyv Ba undeVIOTEI.
Movadeg 5

A5. Na xapakrtnpiocere 1I¢C mpPOTAOEIC TOU akoAouBouv, ypdeovra¢ OTo
TETPGOI6 oag, dimAa oro ypduua moUu avrioToixei o kKaBe mporaon, tn Aéén
2waoro, av n mporaon €ivar cwaortn, N ™y Aéén NaBog, av n mporaon Eivai
AavBaouévn.
a) Ta nAekTpopayvnTikad KupaTta Ttapdyovralr amod PeTaBaAAdpeva
NAEKTPIKA Kal gayvnTika 1Tedia.
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APXH 2HZ ZEAIAAZ
HMEPHZIQN KAI EZMEPINQN FENIKQN AYKEIQN

B) Ze eCavaykaopévn TaAGVTWON KATA TOV OUVTOVIOUO TO TTAGTOG TNG
TAAQVTWONG YiveETAl HEYIOTO.

y) Katd tnv eAacTik Kpouon dev diatnpEiTal N PNXaviKr EVEPYEIQ TOU
OUCTAMOTOG TWV CWHATWYV.

8) O ouvteAeOoTAG auTeETTaOYWYNAGS €vOG 10avIKOU TInviou €¢aptaTal atmo
TNV €VTAON TOU PEUPATOG TTOU TO dlappEEl.

€) Zupowva pe Tov de Broglie, k&dBe KIVOUPEVO CWHATIOIO £XEI KUPMATIKN
@uUoN KAl NAKOG KUPATOG AVTIOTPOYWG avaAoyo Tng opuAGg Tou.

Movadeg 5
OEMA B
B1. Mia opoyeving ehaoTiki xopdni O, uAkoug L, €xel
T0 dkpo TNG (M) oTepewpPévo o akAOGvVNTO Oonueio oTn BEon O L
x = L. To dAAo akpo 1ng (O) BpiokeTtalr otn 6éon x = 0, ¢ r
givar e€AevBepo kal dieyeipeTal O€  ATMAR  APMPOVIKN

TaAGvTWOnN, YE ATTOTEAECNO OTNn XopdN va dnuloupyEiTal

OTAOCIYO KUMa Pe KolAia otn Béon x = 0.

Otav 10 dkpo O TaAavTwveTal Pe TeEPiodo T4, TO OTACIYO KUMA €XEI OUVOAIKA
0Uo deopoug. MetaBdaAAoupe Tnv Tepiodo TG TaAdviwaong Tou dkpou O oe Te,
ME ammoTéAeopa oTn Xopdn va dnUIoUpYEiITAl OTACIYMO KUPA PE TPEIG OUVOAIKA
0eonoUGC. TOTE 0 Adyog Twv TePI6dwyV T1/ T2 gival icog pe:

i) 20/3 ii) 10/3 iii) 5/3

a) Na €mIAEEETE TN CwWOTH amdvinon (MOVvAdeg 2).
B) Na dikaloAoyAoeTe Tnv €miIAoyA cag (povadeg 6).
Movadeg 8

B2. Oi dUo mapdAAnAol euBuypappol aywyoi (1), (2) Tou OXAMATOG £XOUV
MEYAAO UAKOGC Kal BpiokovTal TTAvw oTo id10 Katakdpu@o etmimedo. O aywyog
(1) €ival akAOvnTa OTEPEWPEVOG EVW O aywyog (2) ytropei

va deTtakivnBei. O1 aywyoi (1) kar (2) diappéovral, (1) (2)
avTioTolXa, amd ouveXH OMOpPPOTTa pPelpATA EVTACEWV

[1 =1 kal l2 = 21, améxouv amoéoTaon r Kal n duvaun TTou

avamTuooeTal o€ JAKog £ Tou aywyou (2) gival F1.

AtTopakpuvoupe Tov aywyo (2) kata d = r/2 rpog Ta degId r

kal Tautéxpova diTTAacialoude Tnv éviaon Tou pevpatoc T r
TTou TOoV dlappéel. TOTE n dUvAPN TTOU AVATITUCOCETAl OTO |1 |2
id10 uyAkog £ Tou aywyou (2) gival Fa.

O Ao6yog Twv duvdpewyv F1 / F2 gival icog pe:
i) 3/4 ii) 4/3 iii) 3/5

a) Na emIAEEETE TN CWOTH ammdvinon (MOVAdeg 2).
B) Na dikaloAoyAoeTe Tnv €TmIAoyA cag (povadeg 6).
Movadeg 8

B3. AUo0 Aetrtég, opoyeveic kal dkautrtol pdapdor OA, pnkoug &1, kar O,
MAKoug {2, €ival KATOOKEUAOPEVEG ATTO DIAPOPETIKO UAIKG, £€xouv idia pala M
KAl €ival OUYKOAANUEVEG PHETALU TOUG OTO KOIVO dkpo Toug O. 210 GKkpo A TnG
paBdou OA cival otepewpévn PIKp oeaipa pyadlag m = M/2.

TEAOZ 2HZ ANO 7 ZEAIAES




APXH 3HZ ZEAIAAZ
HMEPHZIQN KAI EZMEPINQN FENIKQN AYKEIQN

To ovotnua Twv OUO0 paBdwv uTTopEi  va
TEPIOTPEPETAI XWPIC TPIBEG yUpw atmd oTOBEPO
opifovTio a&ova, kaBeto oTo emimedo TwWv OUO
paBOwv oto onueio O, 6TTwG Qaivetalr oto dITTAAVO
oxAua. Otav 10 cuoTnua 100ppoTrEi, oI duo paldol
oxnuatiouv TNV idia ywvia ¢ ye TNV Katakopugo Oy.

O Abéyocg {1/82 Twv pnkwv Twyv dU0 pABdwyV gival iocog 'y
ME:
i) 1/3 i) 1/2 iii) 1/4
a) Na €mIAEEETE TN CwWOTH amdvinon (MOVvAdeg 2).
B) Na dikaloAoyAoeTe Tnv eTTIAoyA cag (povadeg 7).

Movadeg 9
OEMA T
2e Teipapga PeAETNG TOu @aivopévou Compton, povoxpwuatikl OEoun
h

PwToviwv Pe urikog kUupatog A=8A, mpooTimTel o€ UAIKG, dtou A, = TO

m, -C
HAKoG KUpaTog Compton Tou nAekTpoviou (h n otaBepd Tou Planck, m, n péla
TOU NAEKTPOViIiOU Kal C n TaxuTnTa Tou QWTOG).

M. Na umoloyioTei To pAKkog KOpatog N evog pwToviou TTou okeddaleTal o€
ywvia ¢ = 180° amd TPAKTIKA aKivnTo NAEKTPOVIO TOU UAIKOU WG
ouvaptnon Tou A, . Aivetar 611 ouv 180° = -1.

Movadeg 5
r2. Na ekppdoete Tig evépyeieg E ka1 E; Tou mpoomimrovtog kai Tou katd

¢ = 180° okedalduevou @QwToOViou, aVTiOTOIXA, WG OUVAPTNON TWwV
veyeBwv m, kar C (Movadeg 4). Na umroAoyioeTe TNV KIVNTIKA evEPyEla

TOU avakpouduevou nAekTpoviou o€ eV (povadeg 4).
Movadeg 8

H déopn Twv okedalOdpevwy QwWTOViwy, META aTTd TTPOOTITWON O KATAAANAO
UAIKO, TTapdyel gwToévia PAKOUg Kupatog A1 = 400 nm, Ta oTroia €10épyxovTal
o€ O1ATAEN MEAETNG TOU QWTONAEKTPIKOU QAIVOUEVOU.

3. Ed&v 10 €pyo €Eaywyng tou UAIkoU Tng kaBodou cival © = 1,4 eV, va
amodeitete TN oxéon UTTOAOYIOPOU Tng ouxvotTntag Katw@Aiou fo
(Movadeg 4) kal va uttoloyioeTte TNV fo (MOVADEG 3).

Movadeg 7

4. Na umoAoyicete 10 OUVAPIKO ATTOKOTING Vo OTNV TEPITITWON TOU N
emMI@AveIa TNG KABOdOU QWTICETAI JE TNV TTAPATTAVW AKTIVOBOAIa pAKoug
KUPATOG A1.

Movadeg 5

Na BswpnoeTE OTI:

e m,-c*=5.10°eV, hc=1200eV-nm,
e h=6,4-10*J.s, ¢=3-10°m/s, 1eV=16-10" J.

e O1 meipapaTikég d1aTALEIC BpioKOVTal OE XWPO uwnAou Kevou.
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APXH 4HZ ZEAIAAZ
HMEPHZIQN KAI EZMEPINQN FENIKQN AYKEIQN

OEMA A

21N d1aTag¢n Tou oxApaTtog 1, ol KatakdépuPol aywyoi Zy kal Z'y" €xouv
MEYAAO UAKOG, apeAnTéa avTioTaon Kal amméxouv PETAEU TOoug 1 m. Ta dakpa
Toug Z Kal Z° ouvd€ovTal Je avTIOTATN avTioTaong R =1 Q, evw o euBuypaupog
aywyog NA, pyAkoug £ = 1 m, pacag mz2 = 0,1 kg kal avriotaong Rna = 1 Q,
MTTOPEI va oAioBaivel xwpi¢ TpIBEG TTAVW TOUG, HEVOVTAG OUVEXWG OPICOVTIOG
Kal ye Ta akpa tou N, A o€ diapkA €TTa@ni Je auToug.

vnua
maq L >
B ] ey N S
B
Béon @uaikou

MriKoug eAatnpiou

“G
+ .
y y
Zxnupa 1
21Tnv mepioxn MTHOM umdpxelr opoyevéc opilOvTio payvnTikd Tedio
¢évtaong B =1 T, kGBeTto 010 €TMiTTEdO TWV AYWYWV KAl PE @opd atrd TOV

avayvwaoTn TTpog Tn oeAida.

270 y€oo ToUu aywyoU NA aoKeiTal TPOG Ta TTAVW KATAKOPpU@PN oTaBEPn
duvaun F = 3 N. Z10 id10 onueio gival depévo KAaTakOpu@o aBapég, un EKTaTo
VAMA, atmmd TO OToio avapTdtal owpa 2 MIKpWwV dIacTacewv Kal pafag
m1 = 0,1 kg. To cwpa Z €ival OTEPEWHPEVO OE KATAKOPUPO 10aVIKO €AATAPIO
otaBepdg k = 10 N / m, Tou oTToiou TO KATW AKPO OTEPEWVETAI GE OPICOVTIO
NAEKTPOMOVWTIKG datredo. O aywyog NA kal To cwpa Z 10oppoTouv, UE TO
eAaTApIO va €xel emipnkuvOei katd AL ammd Tn B€on Tou QUOIKOU TOU PIKOUG.

Tn xpovik oTiyun to = 0 k6BoOUPE TO VAPA, OTTOTE TO CWHA X apyilel va
EKTEAEI ATTA} apuoviKl TaAdvTwon oTaBepdg D = k kal o aywyog NA avépxeTal
MEOQ OTO payvnTIKO TTEdIO.

A1. Na ypdayete Tn XpovikA €iocwon TNG ATOPNAKPUVONG X TOU CWHATOG 2
atd 1n B€on 1coppoTriag Tou. Na BewproeTe WG BETIKA TNV TTPOG TA TTAVW
Qopd.

Movadeg 7

A2. Na utroAoyioeTe TO YETPO TNG ETMITAXUVONG TOU CWHPATOG 2, OTIG BEOEIg
OTTOU 0 AOYOG TNG KIVNTIKAG TOU evépyelag K TTpog TNV OAIKN EVEPYEIQ TNG

3

TaAGvTwong Tou E gival icog pe E=Z

Movadeg 5
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APXH 5HZ ZEAIAAZ
HMEPHZIQN KAI EZMEPINQN FENIKQN AYKEIQN

A3. Na mepiypdyete 10 €id0¢ TNG Kivnong Tou aywyoUu NA atmdé Tn XPOVIKA
OTIYMN to MEXPI AUTOG VA ATTOKTACEI TNV OPIaKA TOUu TaxuTtnTta (MOVAdEG
3), Tnv oTroia Kal va uttoAoyiceTe (Movadeg 4).
Movadeg 7
O aywyég NA, KIVOUPEVOG TTPOG TA TTAVW KAl aQoU €XEl ATTOKTACEl TNV
OplaKN TOU TaXUTNTa, avépXeTal Katd h o xpovikd didoTnua At = 0,125 s.
A4. Na uttoAoyioceTe T0 TOCOOTO £TTi TOIG % TOU £pyou Tng duvaung F TToOU
METOATPETTETAI O€ BePPOTNTA OTOUG OQVTIOTATEG TOU KUKAWMATOG OTO
XPOVIKO diaoTnua At.
Movadeg 6

Na BswpnoeTe OTI:

e g=10 m/s?.

e H avrtiotaon Tou aépa civalr apgeAntéa kal 0TI KaB’ 6An Tn didpkeia TNG
KivnNoAg Tou o aywyog NA tmapapével evidg TOU OPOYEVOUG PayvnTIKOU
mediou.

e To oxnua d¢ev egival utd KAipaka.

OAHTIIEZ (yia Toug e€eTalopévoug/Tic e€eTalOMEVECG)

1. O1 10101 KOl TO BEdOPEVA TTOU €ival ATTAPAITNTA YIA TNV £TTIAUCH TWV OEPATWY KAl
AEN d&ivovTal oTI¢ eKQWVAOEIS va avTiAnBouv amd Tov Tivaka dedopévwyv Kal
TUOTTWV.

2. ZXZto £§W@uUAAO TOU TETPADiOU VA YPAWETE TO £€€TAlOUEVO HAONUA. ZTO ECWQUAAO TTAVW-TTAVW
VO CUUTTANPWOETE TA ATOUIKA OTOIXEIO HaBnTA. ZTNV dpX TWV ATMAVTAOEWV COG va YPAYETE
TAVW-TTAvw TNV nuEpounvia kal 1o €¢eTalouevo padnua. Na pnv avriypdyere 1a Bépata 610
TETPADIO KAl VA UN YPAWETE TTOUBEVA OTIG OTTAVTACOEIG 0AG TO OVOUG 0OG.

3. Na ypayeTe TO OVOUATETTWVUNO GAG OTO TTAVW PEPOG TWV QWTOAVTIYPAPWY APNETWS PHOAIG OaGg
TapadoBolv. Tuxov onpeIwWoEl§ oag TAvw oTa Bépara dev Ba BaBuoAoynBouv ot kayia
mepimTwon. Kard tnv amoxwpnon ocag va mapadwoete pali pge 10 TETPAdIO KAl TA
QwToavTiypaga.

4. Na aTavtioeTe 010 TETPADSI6 0ag 0€ OAA Ta BéuaTa HOvo pe PTTAE 4 HOVO pe Palpo OTUNOG e
peAdvi TTou dev oBnAvel. Ma Ta oXAMATA HTTOPEiI va Xpnoigotroindei kair poAUfl.

5. Kdé&B¢ amdvrnon €moTnUOVIKA TEKPNPIWUEVN Eival ATTOOEKTH.

Aidpkela eE€taong: Tpelg (3) wpeg META TN dIAVOUR TWV QWTOAVTIYPAPWYV.

7. Qpa duvatrg ammoxwpnong: 10.00 Tr.y.

°

AKOAOYOEI NMNINAKAZ AEAOMENQN KAI TYINQN
(ZeAideg 2)

2AZ EYXOMAZTE KAAH ENITYXIA
TEAOZ MHNYMATOZ
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QOYZIKH I AYKEIOY NINAKAZ AEAOMENQN KAI TYNQN

OYZIKEZ ZTAOEPEZ KAI MAPATONTEZ METATPOMHZ

MaZo npwtoviou,

my,=1,67-10%" kg

®optio nAektpoviou (amdAutn tun), e=1,6 -101°C

Mala vetpoviou,

ma=1,67 - 10" kg

HAektpovioBOAT, 1eV=1,6 -101°)

MdZa nAektpoviou, m.=9,11- 103! kg

Toayvtnta tou pwtdg, ¢ =3 - 108 m/s

Erutdyuvon Aoyw tng Bapltntog Kovtd otnv enddvela the ng, g=9,8 m/s?

HAektpikr otaBepd, k=1/4mep=9-10° N-m?/C?

staBepd maykoopag EAEng, G=6,67-10"1 m3/kg-s?

MayvnTikf SLamepatodtnta Tou Kevol, Uo=41t - 107Wb/A'm =41t - 107(T'm/A)

staBepd tou Planck, h=6,63.103% J-s = 4,14.10 eV-s

hc=12,42-10" eV -m=12,42-10" eV -10° nm=1242eV - nm~1200eV - nm

MPOGEMATA MONAAQN FTEQMETPIA -TPIFQNOMETPIA OPOOIQNIO TPIFQNO
> METPH2ZH2 EuBadov naparinloypappou: A=6u a
10% — tera(T) , , nué=— , ovvld=—
3 - G MNepipetpog kUKAOU: C=21r c c
10" — giga(G) EpBasddv kukAou: A=rr? 0_3
10° — mega (M) , : “pr=y
3 - EuBadov odaipac: A=4mr?
10° — kilo (k) c*=a’+b’
- ; 4
10 — centi (C) owmowmmqugzﬁ c
-3 T a
107 — milli (m) Mnkog t6€ou KUKAOU s=r & 5
10° — micro () ;
-9 a— a+
107 —> nano (n) e+ npsp =200 @=Ly L
10 — pico (p)
MONAAEZ, 2YMBOAA METPO, M XePT{, Hz tlouA, J NAEKTPOVIOBOAT, eV
XAoypappo, kg téoha, T vioutov, N KEABY, K
SeutepoAento, s Xévpl, H BoAr, \% Bart, w
ounép, A oy, Q KouAoum, C oktivwo, rad
TPITQNOMETPIKOI APIOMOI
g 0° 30° 37° 45° 53° 60° 90°
nusd 0 1/2 3/5 \/5/2 4/5 \/5/2 1
ouvl 1 \/5/2 4/5 \/5/2 3/5 1/2 0
QY 0 \/g /3 3/4 1 4/3 \/5 _

KPOYZEI2Z- MHXANIKH ZTEPEOY 2QMATOZ

HAEKTPOMATINHTIZMOZ- HAEKTPOMAINHTIKA KYMATA

U=votat
1 .,
X=X, +uot+—at
2
2 2
v° =0 +20Ax

. Im —m
v = 1 2

| )

- 1
IH1 +m2

U: ToxutnTa

x: Béon
Ax:pEeTOTOMLION
o ETLTAYUVON
m: pala

p: opun

F: 8Uvaun

Tor: TPLRA
oAioBnong
U:OUVTEAEDTNG
TPPBAS

N: kaBetn
Suvapn

K: Klvntikn
EVEPYELQ

=L
q
_dq
dt
=L
R

= £

Roﬁ.
y=2
q

RM =1’?1+R2+1’?3

@, = BAovve
F=B‘q‘un,u«9
F=Bllnup
poth il
2r «
E_=Bvul
__N do,
Lov/a dt
E :—Lﬂ
avt dt

A: eppadov

B: payvntiko nedio
@p: payvntikn pon
E: nAektpiko medio,
HEA

F: 80vapun

g: NAEKTPLKO
doprtio

Eer: HEA amo
gMaywyn

I: NAEKTPLKO pela
V: Sladpopa
Suvaptkol

W: épyo

R: avtiotaon




dw

U =wR a =—

cm yov dt
a =«

cm yov

T=F(=Fd

L=mur 2T, =—

s: 060 1y 1 _1.1 1 s NZA £ 1j o urKog 1y
dldotnua ’ R R R, R = Hi, 7 anootacn ,
Ol:KEVTPOOAOG Eour: HEA amo
srtltrdxuvc’m U = 1 LI auTenaywyn
R r: aktiva R= £ 2 U: evépyela payv.
W: YWVLOKA P A c=Af nediou
raxurr!ta N E . ROA:'O)\LKF]
B: ywvia AB=-—"——-nub 5 avtiotaon
T: nepiodog dr r p: €8N
f: ouyvotnta E= Emax,] 1277 ( L x ) avtiotaon
Uem: TAXUTNTO B w21 T A~ | L: ouvteheotng
KEvTpou palog " Axr B-g ) (t X) QUTETAYWYNS
. A = t(——— 3 v
Cyar: VOVLQKI] max TH 7 1T T[t::pLO(SO'C
gmLTtayuvon A: LAKOG KUMATOG
, 2l o
Ocm:ETILTOYXUVON | B = r: oKTva n
KEVTPOU palag 4rnr arnootaon
T: pOTTN n: aplOuog
¢, d: unkog n BNl ovvl = ,uolgyK OTIELPWV avAl
andotaon _ povada URKoug
L: otpodopun b= ,uoln N: aplBuog
N OTIELPWV
n= " v: TaxvTnTa
0, @: ywvia
LIHOYVNTIKN
Slamepartotnta
c: TaxuTNTA PWTOG

TAANANTQZEIZ KAl MHXANIKA KYMATA

ENAAAAZZOMENO PEYMA

x=Anp(wt+ep)
U=wAouv(wt+p)
a=-w?Anu(wt+e)
F=-Dx

1.
U=—Dx

2
u=Af
F=-bu

A :AoefAt

t Xx
Y =Anun(—+—-)
T A

A: TAATOG

X: anopakpuvaon, B€on
U: ToxutnTa

o: ruTdyuvon

w: YwvLakn ouxvotnta
@: apxn paon

f: ouyvotnta

D: otaBepa emavadopdg
T: neplodog

b: otaBepd andoPeonc
A:HAKOC KUPATOC

T: neplodog

v=Vhuwt
V=NBwA
i=Inu(at)

!
I =—f
eV ,2
|4
V =—1
eV ,2
p=ui

U: oTlydLaia tdon

V: mAdTog Taong

i: oTypaio pevpa

| : MAATOG PEVOTOG
lev: evepydg évtaon
Vev: evepydg taon
P: Méon woxug

p: ITypaio loxug
T:mepiodog

R: avtiotoon

W: evépyela nA. pevpatog
N: aplOpog omelpwyv

U: Suvaypikn evépyela w
y: QmopaKpuvon = 7
2rx  2mt
y =2Aovv——nu——-
A T
2TOIXEIA KBANTOMHXANIKHZ
AmaxT=0T00 ' h T: Beppokpaocia A:unKog KUHATOG
h A== . (1-ovve) E: evépyela @: ywvia
E=hf=pc , p :z e p: opun t: Xpovog
h h ¢: TaxVTNTA PWTOG @:'Epyo gEaywyng
K=hf-® Ap Ax>—, AEAt>— ) A
X 2 2 f: cuyvotnta A: aBeBalotnta
. 2 x: Béon W: kupotoouvaptnon
c=Af Z‘T‘ av=1 K: KivnTikn evépyela V: 6ykog
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Ofua A

Al: 6

A2:B

A3:a

Ad:y

A5:2Q5TO, £0O3TO, AAGOZ, AABOS, 2Q2TO

Ofpa B
B1

o) Zwotn amavtnon n (iii)

B)

Eneldn unapyouv dUo Seopol kat to onpeio O eival koo pémel

33X
T4

Meta tnv aAAayn TG cUXVOTNTACG LOYXUEL

L

L=, +22
=Xt
51,
L=—=
4
amno tig SUo e€LlowoELG
3L 54
4 4
3/11 = 5/12
3UT1 = 5UT2
Ty 5

T, 3



B2

o) Zwotn amnavtnon n (i) Tll TIQ
B) Apxwa F F
. &21112 . ¢
Y4 oy
META TNV AMOUAKPUVON TOU aywyou T
Mo 2I121
, =
i r
r+ )
Ho 21115
F,=2— I
z A ér T !
2 F,
4 >
F, = §F1
Fl _ 3 3
F, 4 5"
B3
a) Zwaotn artavenon n (ii) fﬂ]u(f) ;
B) : i
: Uy
XT(0) =0 : : Enucb
M 1,”1 €2 : e @—>:
— £+ M —=M —= 1 A% :
29““4’ 1t gflll§02 QHWPZ . Qb\/qb 0,
! :
Mgnu<p€1=Mgnu<p72 ? ¥
1
, M 5nu¢
1= B} g Mg
4 1 Mg
£, 2
Otpal
r

Ao tnv efiowon Compton npokumteL yio ¢ = 180°
A=A =2.(1—-ocuvvep)
A=2A=2(01+1)
A—81, =24,
A =104,
r2



@
8 h
mecC
2
meC
Ep=—
8
MNa to okedalopevo pwtovio
, hc
Eq) = 7
. hc
104,
g hc
%) =
10 h
mecC
,  mec?
¢ 10
H Kwntikn evépyela Tou nAektpoviou umtoAoyiletal amo tnv SLatrpnon TnG EVEPYELAG
E,=Ep+K
2 2
mecC mecC
= +K
8 10
1
K= Emec2

K= i(5 x 10° eV)
40
K =1,25x 10%*eV
r3
Amo v e€iowon tou Einstein yLo To ¢wWTONAEKTPKO PALVOLEVO EXOUE
hf =K+ ¢

H cuxvotnTta amoKomnG aVILTPOCWIEVEL EKELVN TNV CUXVOTNTA YLO TNV OTtola N HEYLOTN KLVNTLKA
€VEPYELA TOU NAekTpoviou gival undév. Onote

hfo =@
_?
fo=1
_ e
fo—hc

LE QVTLKATAOTACH EXOUE
g
_(4en) (3 x 10 S)
(1200 eV)(10=° m)
fo =3,5x 10 Hz

fo



ra

_ 1200 eV - nm
~ 400 nm

K=1,6¢eV

—14eV

Ao to Bswpnpa LETABOANG TNG KLVNTIKAG EVEPYELOC KATA TNV Kivnon Tou nAektpoviou amod thy
kKaBodo péxpL TNV avodo LoxUEeL

Krs?\ — K,

apxy =W

TAon amoKomAG elval eKeivn N TAON yLa TNV omola ta NAEKTPOVLA LOALS TTIOU GTAVOUV OTNnV Avodo.
AnAadi Ky =0

K = eVO
1,6 eV = eV,
V=16V

Ofpa A
Al

Apxka n papdog Loopporei onodte R
SF = 0 — MWW,
F=T+myg
T=F—-myg ® B
T=3N-1N
T=2N
To owpa X LooppoTel
IF=0
T =Fg +myg
_T—-myg
k

A{’—ZN_lN
~ 10 N/m

A¢=0,1m

Af

- .M.

S s

‘Otav komel to vipa to cwpa Ba L.ooppomnnosl os pLa B€on omou to eAatriplo Ba eival cuoTElpwWEVO
kata Af



XF=0

m1g=kA’€0
myg
Ay =
07 g
AP = 1N
°7 10 N/m
Ay =0,1m

Tnv xpovikn otypn ty = 0 To cwpa pafog my €xeL Taxvtnta undév emopévwg Bpiloketal oe akpaia
B€on kal n anootaoh Tou anod tnv B£cn Wooppomiag Tou gival ion e To TAATOC TG TOAAVIWONG TOU.
Emopévwg

A=A+ AL,
A=01m+0,1m
A=02m

H KUKALK ouxvoTtnta TG TaAdvtwaong sivat

_ [10N/m
Y= 01ke

w=10—
S

Eniong to owpa tnv xpovikn otyun ty = 0 Bploketal otnv Béon x = +A4 dpa n apxki paon @ =
% rad omnote

x = Anp(wt + @o)

x = 0,2np (10t +%) (Sh

A2
Amo ta dedopéva Exou e
K= 3
T4
ATO TNV SLaTnpnon ¢ EVEPYELAG OTNV TOAAVTWON TIPOKUTITEL
U=E—-K
U=E 3E
T4
U= ! E
4
1 1/1
Tka? = —(—kAZ)
2" T1\2



x| =

n emtayuvon Sivetal amo tnv eflowon

a=—wx
apa

la] = w?|x|

la| = (10%)2 (0,1 m)
la] = 10 m/s?

A3

O aywyog LETA TO KOYLO TOU VALLOTOG ApXLKA
Séxetal tnv Suvaun 17", Ko To W Ko Ba apxioet va
emTayVUVETOL LETA Ao Alyo Xpoviko dlaotnua o
aywyog Ba amoktrosL Tayxutnta Kot Ba avamntuyOet
HEA amnoé emaywyn. Emeldn 1o KOKAwPa ivol KAELOTO
Ba Slappéetal and nAekTplkd pevpa kat n papfdog Ba
Séxetat Suvaun Laplace. O aywyog Kavel
ETUTOYUVOLEVN Kivnon, EMOUEVWE UEAVETAL N N(+)
TaxVTNTA Tou Kabwg n HEA amnd enmaywyn omnmote Kot
TO peUpa KabBwg kat n Suvapn Laplace. H
ouvioTapévn SUvapn EAATTWVETAL APA O AYWYOG
KAVEL ETUTAXUVOUEVN Kivnon Pe emLtayuvon n omnoia
OUVEXWG EAQTTWVETAL.
XF =ma
F—F —myg
q=—L 729
m;

Buv?t
F_BRoxg_ng

mag

A()

a= 77777
m;

MeTa amo KAmolo XpOvo n cuvioTapévn Suvapn Ba yivel undév kat Ba Loyxvel

XF=0
F=F +myg
F, =F—myg
F,=3N-1N
F, =2N
Opwg
F, = BI¥

F,
==
B?

S



2N
(1D m)
I=2A

~

emniong
Een = Bugpt
IRy = Byt

IR,

Vop = "pp
_2ARY
o0 = @ T)(I m)

Vop =4m/s

A4
Ye xpovo At = 0,125 s n paBdoc Ba £xel Slavuoel amootaon
h = v,pAt
h=(4m/s)(0,1255s)
h=05m
To €pyo tng Suvaung F Ba elval
Wg = Fh
W = (3N)(0,5m)
Wy =15]
H petaBoln tng Suvapikng evépyelag tng pafdou Ba eival
AU =m,gh
AU = (0,1 kg) (10 ?2) (0,5 m)
AU =0,5]
To mMood BepUOTNTAG TTOU AVOTNTTUCOETAL OTOUG OVTLOTATEG £lval
Q=W —AU
Q=15]-0,5]
Q=1]

To mooooto sival

a=—=—=0,667

a=66,7%
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