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I'ENIKOY AYKEIOY
OYXIKH ITIPOXANATOAIZMOY
8 IOYNIOY 2026 @
EK®ONHEIEIZ %
OEMA A &
21g gpatnoeic A1-Ad va ypayete 010 TETPAOIO 0AS TOV 0, ) TnS epaTnONG KO
0Imlo. TO YPAUUO. TOD OVTIOTOLYEL OTNY ETIAOYY GOG, 1 OTOi POVEL GWOTA TNV

NUITEAN TPOTOON.

Al. H otpogopur| evOG GLGTAUATOS COUATOV dEV uz—: gTon OTOV
@) T GUVIGTOUEVT] TOV SUVALEMV TOV AGKOVVTAY GTO-OVOTN O Efval HNOEV.
B) T0 copato KAvouv LOVO TEPIGTPOPIKT Ki

Y) ot 4Eoveg TEPIGTPOPNG TOV GOUATOV EIVC
0) 10 alyefpucd dOpoloua TOV POTMOV roauco’)v duvapE®V gtvon pUnoév.

N Movéadeg 5

A2. ’'Eva gykdpoto amhd approvikd KOy OTedidETUL GE OUOYEVES YPOUUIKO EAAGTIKO
HEGO Yopic andieieg evépyslag. Mo oloe YPOVIKT oTIypr| t OAo To onueia
TOV LEGOL TTOV TOANVTMVOVTOL £XOVV

a) ioeg TayxvTeg Kot ioo TAGT TAAGVTOGNG.

B) ioec meprodovg kat ioa TARAVTIOONG.
v) iogg ovyvotnTeg Ko i KPOVGELC.
0) ioeg TayvTnTES KOt § TNTEG.

Movédeg 5

A3. Ta apurepopetpa K@Oktéuarpa OV XPTCLLOTOLOVVTOL Y10 LETPNGELS GTO
EVAALAGGOUEVO PE tvouv

a) TNV evepyd iU TV HeYEO®V.

B) ™ péon 1y tov peyedav.
Y) 70 TAATOG T eyebov.

0) mo o Tpn Tov peyedav.
@ Movadeg S

Ad. AV ipeg LIKpOV daetdcemv, 1010¢ nalag, Tov Kivovvtatl o Agio optlovTio
enin pe ovtifeteg ToydTNTEG UETPOL V, GLYKPOVOVIOL KEVIPIKE KOt
€ k@ Metd v Kkpovon

eaipeg Oa axtvntomromOovv.
N plo ceaipa Oa axwvnroromOet kot 1 dAAN Ba ktvnOet pe taydnTa v.

@ ot opaipeg Ba amopakpuvOovy N pio amd TV GAAN pe TavTNTES 110V
HETPOUL.

0) M CLVOMKN KIVNTIKY] EVEPYELD TOV SVO CEUPOV B UNOEVIGTEL.
Movédeg 5



AS.  Na yopaxtypicete Tic TPOTAGEIS TOV aKOLOVHODY, YPAPOVTOS OTO TETPAOIO GO,
oimlo. oto ypduua mov avtiotoiel oc kabe mpotaon, ™ Aécn Xwot

o1
npotoon eival owaoth, N ™ Aéén Adbog, av n mpotaon eivor lovBaouévy.
NAEKTPLKG

B) e eCavaykaouévn TOAAVIOON KOTE TOV GLVTOVIGUO MITOC NG
TaAGVTOONG YiveTon HLEYIGTO.

vy) Katd v ghootikn kpovorn dev dwtnpeitar m Hﬂ& EPYELDL TOV

a) Ta niektpopayvntikd kdpato mopdyovior and petafarliopeva
KOl Loy VI TIKA TTEdiaL.

GUGTNUOTOG TV COUATOV.

0) O ovvteleotng avTENAY®MYNG €VOG WDOVIKOL Tmviev—e&aptdtal and Tnv
£vtaon tov peOTOG TOV TO dlapPpPEEL. @
g) Xopowva pe tov de Broglie, kd0e Kivodevo cOMATIONO EYEL KOLOTIKT VO

KOl KOG KOUATOG AVTIGTPOPMG OVAAOYO TNG TOV.
Movédeg 5
OEMA B

B1. Mia opoyevig ehaotikn yopdn OI, pikovug L, T0 GKPO O
g (I') otepeopévo oe akAdvnto onpeio Oéon x = L. o L

To dAho dxpo g (O) PBpioketor oy Béon'x = 0, sivan B
L6 %

erevBepo Kot deyeipetal 6e amAn app AAGVIOOT), LE ATOTELEGLLOL
o xopSn va, Snutovpyswm OTAGLUO KupteHE KotMa ot Béon x = 0.

Vo decpovg. Metafdilovpe v Tepiogd g Tohdvimong Tov dxpov O g T,
LE OOTEAEGUA GTN YOPO VO dNLOVPYEITOL GTAGILO KOO LLE TPELS GVVOALKA
deopovg. Tote o Moyog tmv T,/ T, eivan io0g pe:
10/3 iii) 5/3
o) No emiré€ete T oo™ anavinon (Lovadeg 2).
B) Noa dtka1oAoyNogTe TRV-ERIAOYN GOG (LOVADES 6).
Movaoeg 8
B2. Ot 600 mapdiiniot svdoypappotl ayoyoi (1), (2) tov oynuatog Eovy peydro
UNKOG Kol Ppickovion mive 6to 1010 Katakopveo eninedo. O aywyog (1) elval
LEVOG VD 0 aymydgs (2) pmopet va petaxivnfel. Ot aymyoi (1)
1, ovtioToro, Oamd oGuveEXN OUOPPOTO PEVUATE EVIOGEMV
I =1 , AMEYOVV OTOGTOON I' KOl 1) dSUVAUN TTOL (1 ) (2)
AVATTUGO
Amopoaxpdvoupe tov ayoyo (2) katd d = 1/2 mpog ta de&1d
ova duthaclalovpe TV £vioon TOL PEOUOTOG
owppéet. Tote n dvvaun mov avanTHGGETOL GTO 1010

OV oywyoL (2) givar F,. A r A
yog tov dvvapewv F1 / F2 givat icog pe:

V.

i) 3/4 ii) 4/3 iii) 3/5
@a) Na emihéEete ™ omo amdvinon (Lovadeg 2).
B) No dwkatohoynoete v emAoyn 6og (LOVAdES 6).
Movdodec 8



B3. Avo Aemtég, opoyeveic kot dkapmtor papoot OA, pnkovg €4, kot O, unkovg
(2, elval KATOGKEVACUEVEG OO OLAPOPETIKO VAIKO, &yovv 10w pal
elval ocvykolMnuéves petacd Tovg 6to Koo dkpo toug O. X10 GKpo MS
papoov OA elvar otepempévn pikpn oeaipa paloc m = M/2.
To ovomuo tov Vo pafdowv pmopel  va
neplotpéPeTon  Yopic TPPEG YOpw amd otabepd
oplovTIo A&ova, KAOeTo 6TO £Mimedo TV dV0 PAPOWV
oto onueio O, Onw¢ @aiveror 6to STAavd GYNLLO.

Otav 10 ovotuo  1ooppomel, ot Ovo  papdot
oynpatiCouv v d1a yovia @ pe v katakopveo Oy. A

'y
O Loyog /0, Tov pnkdv Tov dVvo padunv eivar icog
i) 1/3 i) 2 iii
a) No emiécete T 6OOTY amdvTnon (uovdSsgg).

B) Na dkatoroynoete TV emhoyn 60G (LOVAD
Movaédec 9

OEMAT
Ye melpapo pehétng tov eowvopévovr Compton, HOVOXPOUOTIKY EGUN QOTOVIOV e

unKog Kopoatog A = 8A. mpoomintel o€

T0 UNKOG KOUATOG

6, 0
Compton tov niextpoviov ( h n ctabepd T0 :;; nck, m, n péla Tov NAekTpoviov kot
C M TOYVTINTO TOV PMTAG).

I't. Noa vroloyiotei T0 unKog
¢ = 180° amd mpakTikd oKt
Aivetan 6t ooy 180° = —1.

" &vOC MOTOVIOV OV oKedALETOL O YMVial
EKTPOVIO TOV VAIKOV (MG GLVAPTNOT TOV A, .

Movédeg 5

I'2.  No exepaocete T1g) evépyeteg E, ko E, tov mpoomintovrog kol Tov KO

¢ = 180° oxedalous POTOVIOV, AVTIGTOL(O, OG GLVAPTNON TOV LEYEBDOV m,

Kal ¢ (povadeg 4). Na vTohoyiceTe TNV KIVIITIKN EVEPYELD TOV AVOKPOLOUEVOL
niektpoviov,Gé eV (povadeg 4).

Movaoeg 8

H déoun tov okeddfopevav eotovioy, HETd anmd TpOGTTMOY 6€ KOTAAANAO VAKO,
TaPAYEL PMTO @ doug kopatog Ay = 400 nm, ta omoia ecépyovral 6e ddTacn

LLEAETNG TOV POTONAEKTPIKOD PUIVOUEVOV.

I'3. Ed&v 1o épyd eEaymwyng Tov vAKoD g Kabodov sivar © = 1,4 eV, va amodeitete
% VTOAOYIOUOD NG ovuyvotntag kotweiiov f, (povddeg 4) xor va
ioete v fo (Lovddeg 3).

Movaoeg 7

4 VTOAOYICETE TO OLVOAKO OTOKOTNG V, GTNV TEPIMTM®GT TOV 1 EMLPAVELD,
G KaB0d0v PmTIETOL e TV TOPATAVED OKTIVOROAN INKOVG KOLOTOG A;.

Movaoeg S



Na Osopicete 0TL:

) me-CZ:S-IOSeV, hc =1200eV - nm, :;é
e h=6,4-107"]-s, ¢=3-10m/s, 1eV=1,6-10"1.

o O mepapatikég drtaéels fpiokoviar 6€ YdPo VYNAOD KEVOL.

OEMA A

Ym duwdtagn tov oynpatog 1, ot KotakOpveol aymyol 2y Kor 2y  &ovv peydho
punKkog, apentéa avtiotaon kat anéyovv petabd tovg 1 m. Tadkperovg Z ko Z°
ocvuvoéovtor pe avtiotdrn ovtiotaong R = 1 Q, evd o evboypappog aymydg NA,
unkovg € =1 m, palag m2 = 0,1 kg kot avtiotaong RN A = | @I pet va oMcBaivel
Yopig TP1PEg AV TOVG, PEVOVTOGS GLVEXDS 0pLlOVTIOG 8 tol akpa tov N, A o¢

SLLPKT ETOPT| LLE QVTOVG.

Al
Béon DA N o' o
MrKoUg i

y y
%7 Ty 1

Xy meproyn [ VIapyEL opoyevEG optlovTio payvnTikd medio Eviaong B =1 T,
KAOETO GTO EMINESOTDV AYOYDV KOl [LE POPA OO TOV AVAYVDGTT TPOG T1 GEAIDA.

210 UEGO you NA aokeitor mpog ta mave Kotakdpuen otabepn dvvaun
%iﬁ
d

F=3N.X2 10 onpeio givar depévo Katakdpveo afapéc, un extatd viuo, arnd To
LobOpo X pKpov dotacewv kot pdlog my = 0,1 kg. To chpa X eivon

omoio %
OTEPEMMEVO TE KATAKOPLOO 10aviKd ghatiplo otabepdg k = 10 N / m, tov omoiov 10
' PO
0 0

K6 GTEPEDVETAL GE OPLOVTIO NAEKTPOLOVOTIKO 04mtedo. O aymydg NA Kot 10
0pPOTOVV, e TO EAATNPLO VO £xel emunkvvOel katd AL amd ™ 6€on tov
0 TOL PNKOVC.

0



Tn xpovikn| otryun t, = 0 k6Bovpe to VA, ondte T0 coOpo X apyilel vo ektelel amin
apuovikny taAdvtoorn otabepdc D = k kot o ayoydog NA avépyetor HEGU—6TO
HayvnTiko medio. iv?
Al.  Na ypayete ) xpovikn ElCmO™N NG ATOUAKPVVONG X TOV GMOUATOG &’

0¢on woppomiog Tov. Na Ocwproete og gtk TV Tpog to TAve

adeg 7
A2. No vroloyicete T0 HETPO TNG EMTAYVVOTG TOL CAOUOTOG X, £0€1G OOV 0
AOYOC TG KvnTikng Tov evépyetog K mpog v oAk své& AAAVTOONG

3

tov E givan icog pe K3
HEETY
Movaoeg S
A3. Na meprypayete to €100g TG KIivnomg Tov aymyQ amo TN YPOVIKI GTIYUN
to HéEYPL AVTOG VO ATOKTNGEL TV OPLOKT] TOV TarydanTa (Lovadeg 3), v omoia

Kot vo vtoloyioete (Lovadeg 4).

Movédeg 7

Exel ATTOKTNGEL TNV OPLOKT] TOV

ToyOTNTA, ovEpYETOL KaTd h 68 ypovikd ddotnua At 0,125 s.

A4. No vroioyicete 10 mOCOGTO &mi r ov épyov g Ovvaung F mov
petatpéneton oe OeppoTnTo GTOVS TATEG TOV KLKADUOTOG GTO YPOVIKO
dtotnua At.

O aymyog NA, Kvoopevog mpog o Tave Kol o

Movaoeg 6

Na Bsoprjoete oTU:
e g=10m/s

e H oavtictoon tov aépa
Kivno1g ToLv 0 AYMYOS

e To oynqua dev sivout

eantén kKo 0Tt KaB' OAN TN OdpKewl NG
POLLEVEL EVTOG TOV OLOYEVODG LAYV TIKOV TTEdioV.

Q%
N
&



AKOAOYOEI ITINAKAX AEAOMENQN KAI TYIIQN

(Zehideg 2)

DYZIKH I AYKEIOY MNINAKAZ AEAOMENQN KAI TYNQN

OYZIKEZ XTTAOEPEZ KAl NAPATONTEZ METATPOINHZ

MaZa mpwtoviou,

m,=1,67-10?" kg

Moprio nhektpoviou (aroAutn tun), e=1,6 -10*°C

Mata vetpoviou,

m,=1,67 - 10% kg

HAektpovioBoAT, 1eV=1,6 10

MaZa nhektpoviou, m.=9,11- 103 kg

Taxutnta tov dwtdg, ¢ =3 - 108 m/s

Erutdxuvan Adyw tne Bapitntag kovtd otnv emddvela te ng, g=9,8 m/s?

HAektpikr) otabepd, k=1/4me,=9-10° N-m?/C?

StaBepd maykoopag €AEnG,

G=6,67-10"" m3/kg's?

MaoyvnTikr SLomepatoTnTo Tou Kevoy, po=41t - 107Wb/A'm =41t - 107(T'm/A)

taBepd tou Planck, h=6,63.

10*").s=4,14.10" eV's

he=12,42-10" eV - m=12,42-10 " eV -10° nm=1242eV - nm~ 1200V /i

NMPOOEMATA MONAAQN TEQMETPIA -TPIFTQNOMETPIA oﬁ)})rnmo TPIFCQNO
> METPH2H2 EpBadov maparAnoypdppou: A=8u a
10°  — tera(T) , , nub== , ocovld=—
5 Mepiperpoc kUKAou: C=2nr c c
100 — gi 4
. giga (G) EpBasdov kvkhou: A=rr? <\ P a
10" — mega s
< - ga (M) EuBadov odaipag: A=4nr? @ — 1/ b
100 — kilo (k) | =3+ h?
B ; 4 .
107 — centi (c) Oykog odaipag: V :girﬁ
_3 i1q- a
107 — milli (m) Mnkog To€ou KUKAOU 527&
10° — micro ()
I — +
10”7 — nano (n) nuc+nuf =200%( V 2 ﬂ)
107% — pico (p) Y7
MONAAEZ, ZYMBOAA HETPO, M XEPTL, H}\ tloud, J nAektpovioBoAT, eV
XWAwoypaupo, kg téoha, T vioutov, N KEAPLY, K
SeutepoAemnio, s XEvpy, H BoAt, Y, Bar, W
aumep, A /fu, Q0 KouAoum, C aktivio, rad
TRIFQNOMETPIKOI APIOMOI
9 0° 30— | .37° 45° 53° 60° 90°
nus 0 17«2& 3/5 \/5/2 4/5 \/5/2 1
ouvd 1 @ 4/5 V22 3/5 1/2 0
£Q0 0 k% 3/4 1 4/3 B _

HAEKTPOMAINHTIZMOZ- HAEKTPOMATINHTIKA KYMATA

KPOYZEIz- MHXANIKH;‘I'/E[PEOY IOMATOZ
u=uptat u\\gz{ Tnta F ©, = BAovvl
. E=_
1 1'0gon = _
X=X, +Uo[+5 (% ‘petatomion q F—B‘q|w],u¢9
o o ETUTAXUVON _dq
vt =0, +20Ax m: péda T dr F =Bl nup
p: opun 14 w Il
F: 8Ovapun IZE F:2_0 12,
Tor: TPWBA T a
oAioBnong - £ /
U:GUVTEAEOTAC R, E_=Buvf
PG do
N: kdBetn V= m = z
Sovapun q dat
- di
’ 1’?0/1_1’21+1’?2+1i’3 FE 5%
K: KnTikn vt dt
svépyeLa

A: eppadov

B: payvntiko nedio
@s: poyvnTKkn pon
E: nAektpko mebio,
HEA

F: 80vaun

g: NAEKTPLKO
¢doprtio

Een: HEA amto
ETAyWyn

I: nAekTpLkd pelipa
V: Sladopa
Suvapukou

W: épyo

R: avtiotaon




. s:too N 1 1 1 1 N? 1y o prikog i
ZF:”W:J Swotnpa R_:_+_+_ L=y 714 andotacn
T N QL KEVTPOPOAOC o ! 2 3 L ’

€mTAXULVON [J=21J
K= lmuz R 1A r: axtiva R— £ 2
w: YWVLOKN pA c=Af
p=mu TaxvTnTA ; ;
ds 0: ywvia AB = ﬁgjiwé’ % =C
L= dr T: nepioSog 4z r
) f: cuyvoTtnTa E-FE 7”127[(5 _ fi
@, = v Uem: TOXOTNTOL 5 ﬂ max T :
r Kévrpou palag " 4nr QUTENOYWYNG
do 2rx Qv YWVLAKN B=B_ nux( B T: nepioboc
= T 2nf me:r&m 2l Q un koG K'l')pClTOQ
et xuvon | B— r: aKtiva
T = 1 KEVTPOU PAZog 4rzr anootacn
f T: pomn n: opLOuog
do | ¢, d:unkogn YBAfovovE=u 1 OTIELPWY Ova
v =wR o =— . Ve X .

an v gp | oméoTacn ’ B=uln povada p'r] Koug
a —a L: otpodopun 0 N: aplBpog

cm rov N OTIELPWV
T=Fl=Fd ”:7 u: toxuTnTa

drl ' 0, : ywvia
L=mur X, =— . ;
& dr LIHayvnTKn
§7 SwanepatotnTa
¢: TaxLTNTA GwTog
TAANANTQZEIZ KAl MHXANIKA KYMATA ENAAAAZZIOMENO PEYMA
x=Anu(wt+p) A: mAdTog u=Vnuwt U: oTLypLala Taon
v=wAguv(wt+p) X: QropaKpuvon, B¢ V=NBwA V: mharog taong
a=-w?Anu(wt+q@) u: taxvtnta i=Inu(wt) i: ouyplaio pedpa
F=-Dx o ETTayuvon U ! : MAGrog peluoTog
1, 1= E Iev: evepyog £vtaan
U= EDX Vev: evepyog tdon
U= f I :L P: Méon L?xoq '
F=-bu = \/E p: ZTYHLOEA LoXUG
_ r % T:meplodog
A=A4e V. =—F R: avtiotaon
¢ ox ' \/E W: evépyeta nh. peUUATOS
Y= AnuZ;r(; £ ;) 0b0¢ p=ui N: aplOuog oneslpwy
- U: Suvaukn evepyeLa w
ok 2mt Z y: QIOPAKPUVON 7
¥ =2Aovv i
A 7
ZTOIXEIA KBANTOMHXANIKHZ
AmaxT=0T08 , h T: Beppokpaocia A:URKOG KOPATOG
A=A= E(l —ovvep) E: evépyela ©: ywvia
E=hf=pc , e p: OpUA t: XpOVoC
K=hf-® Ap Ax> i  AEAt> i c: T(XXU"[HT(Z dwtog @: Epyo s‘i’aywvr']q
X 27 21 fr ouxvotnta A: aBeBarotnra
2 x: Béon W: kuparocuvaptnon
= Af& Z|T’ av=1 K: Kwntikn evépyela V: Oykog




