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8 IOYNIOY 2026 AN
EK®QNHIEIL §
OEMA A &

211g gpatnoeic A1-Ad va ypayete 010 TETPAIIO 060G T0Y OplOlo TS EPWTNONG KAl
Oimlo. TO YPAUUO. TOD QVTIGTOLYEL OTNY ETIAOYN GOG, N % DUTANPOVEL GOOTC, THV

NUITEAN TPOTOON.
Al. H otpogopun| evOG GLGTAIATOG COUATOV O &)@dkkewt otav
0) 1 CUVIGTOUEVT TV SLVALE®V TTOV O.G G‘EO ocvotnua givor unodév.
mon.

B) T0 copato KAVOUV LOVO TEPIGTPOPLE
Y) ot 4Eoveg TEPIGTPOPTG TOV GOUAT lf:

)

1 otedepot.
0) 10 alyefpd dbpoioua TV po TOV eEMTE duvapE®V gtvon pUnoév.
Movaoeg S

A2. ’Eva gykdpoto amid appoviko 10010 OLLOYEVEG YPOUUKO EAACTIKO
LEGO YMPIC ATMAELEG EVEPYELLL V) ovVikn otiypn t Ola ta onpeia

TOV LEGOL TTOV TOANVTMVOVTOL £XOVV Q
a) ioeg TayvTNTEG KO ic@ S
B) ioec meprodovg kad

Y) iogg ouyvotnTES %

0) ioeg TayvNTES @ (V&

A3. Ta apmepop

Movédeg 5

OV YPTGLLOTOLOVVTOL Y10 LETPNGELS OTO

a) TNV eVERYQ TN TV HeYeddV.

B) ™ péon Tt TV peyedav.
Y) ro TOV PHeYEHMV.
0) oTryluaio Ty tTov pHeyedov.

Movaoeg S
Ad. @@aips«; LIKPp®OV dloeTdcemv, 101G palag, mov Kivouviat o Agio optlovTio
tredo pe avtifeteg ToyLTNTEG UETPOV L, GLYKPOVOVIOL KEVIPIKE Ko
eAaoTIKA. MeTd TNV Kpovon
Qu) ot opaipeg Oa axtvntoromOovv.
% B) M pia oeaipa Oa akwvnroromBOel ko 1 GAAN Ba kivnOet pe taydnTa L.
Y) ot opaipeg Ba amopokpuvOoLy M pio amd TV GAAN pE TaLTNTES 10V
HETPOUL.

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

Movédeg 5



AS.

No. yapoxtnpiocete Ti¢ TPoTATEIS TOV AKOAOVOODV, YPAPOVTAS TTO TETPAILO GO,
oimlo. oto ypduua mov avtiotoiel o kabe mpotaon, ™ Aécn Lawotd, av
npotoon eival owatn, N ™ Aéén Adbog, ov n mpotaon eivar lovBo
a) Ta niektpopayvntikd kdpato mopdyovior and petofarid

KOl Loy VI TIKA TTEdiaL.

EKTPIKAL

B) e eCavaykaouévn TAAAVTIOOYN KOTG TOV GLVTIOVIGHROY L0 TAGTOG NG
TaAGVTOONG YiveTon HLEYIGTO.
v) Katd v ghootikn kpovorn dev datnpeital WOVIKY EVEPYELD TOV

n (
OULGTHATOG TOV COUATOV. &

0) O ovvteleotng avLTETAYMYNG €VOG WOOVIKOL /AMVviov” e€aptdtal and Tnv
£vtaon tov peOTOG TOV TO dlapPpPEEL.

g) Xopowva pe tov de Broglie, ké0e kivovpe %ti&o EXEL KLHLOTIKT VO
o} ﬂ%p W

7

KOl WNKOG KOUOTOG AVTIGTPOPMG OVAAOY NG Tov.
Movédeg 5
OEMA B
B1. Mia opoyevig ehaotikn yopdn O, wijKovg L, €yet to dxpo
) e O L

B2.

Kol
% Tov Jwppéet. ToOte n dVvauUN Tov AVOTTHGGETAL GTO 1010

To drho dxpo g (O) Ppioketo @c 0éo 0y etvan B
ehevBepo Kot dieyelpetor 68 AMA-QPROVIKT

7

oT1 YOPON Vo dNovpyeital 61¢ OULO)] KOl
Otav 10 dkpo O TohaviOVETOL HETTEPI0O0 0 GTAGLO KOUO £YEL GUVOAIKA

pioc
Vo decpovg. Metafdilovpe v nsp{@ NG ToAdvTmong Tov dxpov O cg T,
LE OTOTEAECLN GTN xop@ ONUIOYPYELTYL GTAGYLO KOUO LE TPELG GLVOMKA
deopovg. Tote o AOyogT® PLOO { /T, etvan i60¢g pe:

1)20/3 0/ iii) 5/3

a) No emAéEete N amdvanon (Lovadeg 2).
B) Na dwkaioroy mv 1‘Q O0y1| 60G (LOVADES 6).
Movaoeg 8

Ot 6%0 nazé@ gvOvypoyol aywyol (1), (2) Tov oynuatog Exovv peyaro

s (I') otepeopévo oe akldovnto onpeto-6t
!

UNKOG K {oKovTal TAVM 6TO 1010 KaTaKOpLYO eminedo. O aywydg (1) eivar
AKAOVTOBTEPEMUEVOS VD 0 aymYOg (2) pmopel va petakivndei. Ot aywyoli (1)
Kot (‘ ,u pEovTal, OVTIOTOYO, OO GLVEYN OUOPPOTO PEVUOTO EVIACE®V
at-1, = 21, anéyovv amdcTaon r Kot 11 SOV TOL (1 ) (2)
etot o€ unkog L tov aywyov (2) eivar F;.
Kpovovpe Tov aymyd (2) xatd d = /2 wpog to de&ud
avtoypova MmAacIAlovpe TV €VIOGN TOV PEVLOTOG

V.

pnkog £ Tov aywyoL (2) stvan F,. A r A
O Loyog tov dvvapewv F1 / F2 givat icog pe: |1 |
2
i) 3/4 ii) 4/3 iii) 3/5
a) No emhécete T OO amdvinon (LovAadeg 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 KATOOKEVACUEVEG A0 OLOPOPETIKO VALKO, £yovv dwn pdlo M kot
elval ocvykoMnuéves petacd Tovg 6to Koo dxpo tovg O. Zr A ¢
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 ovomua 1ooppomel, ot Ovo  paPod
oynpatiCouv v 01 Yovia @ pe TNV KatokOpueo

O Loyog /0, Tov pnkdv Tov dVo padnv 8iva14% ‘
i) 1/3 i) 2 1

Movaédec 9
OEMAT

Ye melpapo pehétg tov eowvopévov C , uovﬁ@aum’] déoun eOTOVImV pe

n
unKog Kopoatog A = 8A. mpoomintel u<c’), % TO UNKOG KOHOTOG

Compton tov niextpoviov ( h n 6tabepd Tov c yme 1 pala Tov NAEKTPOVIOL Kot

" h
* m,-c
C M TOYVTINTO TOV PMTAG).

I't.  Noa vroloyiotel 10 un @(ro /gVOL @MOTOVIOU oL okedALETOL O YmVial
¢ = 180° amd TPAKTIKG BKiyNTO NAEKTPEVIO TOV VAIKOD MG GLVAPTNOT TOV A .

Atvetat 6tt ovv 18

Movédeg 5

I'2. No exgpdoet , ' TOV TPOGTIMTOVTOG KOl TOL KOTA
¢0=180°c ) viov, avticTor o, g GLVAPTNON TOV neYEdDV m,

Kat ¢ (Lo . No vroloyicete TNV KWnTiKi EVEPYELL TOL OVOKPOVOLEVOD

niektpovioveg eV (povadeg 4).

Movadec 8
H déoun gv 6KEOULOUEVOV POTOVI®MV, LETE OO TPOGTTOGT G€ KATAAANAO VAIKO,

TopayeL 0. unKovg kKopatog Ay = 400 nm, to omoia €1GEpYovTAl 6€ dATAEN

uakét%mronksmpmoﬁ QaVOUEVOL.
I'3. dv/10 £pyo eEaymyNg Tov VAIKOD NG KaBddov eivar @ = 1.4 eV, va anodeiEete

™M/ oxéon vmohloyopo e ovyvotntag katoeAiov f, (povadeg 4) kar vo
vrohoyicete v fo (Lovddeg 3).

v Movadeg 7
4. Noa vroroyicete 10 duvapkd amokomg V, oV TEPIMTOON TOL 1| EMUPAVELQ

™G KaB0d0v PmTIETOL e TNV TOPATAVED OKTIVOROAN INKOVG KOLOTOG A;.
Movaoeg S



Na Osopicete 0TL:

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

o O mepapatikés dtdéelg fpiokoviar 6g xdpo VYNAOH ng@

OEMA A @

21t odtaln tov oyfqpatog 1, ot KatakOpLvPoL aycoym &Youv peyaro
UNKOG, QUEANTEN OVTIGTOON KoL omsxovv uaw&v toug 1 aKpa Toug Z xor Z’
ocvvoéovian pe avtiotdtn aviictaong R = 1 Q, evo pauuog aymyds NA,

unkovg € =1 m, palag m2 = 0,1 kg ko avtiotaong Q, umopet vo olcOaivel
Yopig TPPEg TAVM TOoVS, PEVOVTOG CLVEXDS 0pLLoV us T akpo Tov N, A og

JwLpKY| ETOLPT| [LE AVTOVG. %
Z
H|

""""" ®
I
M ®.
G ©
.ZI .........
@A ‘ T(+) y’

Qo

v nsp FH@M VILapyEL OpOYEVEG OpLOVTIO payvnTikd medio Eviaong B =1 T,
KaOeTO €00 TOV 0y@Y®OV Kot LE POPE 0md TOV avVOyVAGTN TPOG T GEMOQL.
Zro ayoyod NA aokeitor mpog to mave KatakOpuen otabdepr) dHvaun
o 1010 onpeio givan depévo katakdpveo afapéc, un ektotd vipa, oTd To
v ptatal copa X pikpov dactacewv kot pdlog my = 0,1 kg. To chpa X givor
usvo o€ KataKOpLEo Wavikd eratnplo otabepac k = 10 N / m, tov omoiov 10
aKpo otepedveTAl 6€ 0plOVTIO NAEKTPOLOVOTIKO 04medo. O aymydg NA Kot 1o
0 ua Y 100ppomovV, LE TO EAATNPLO Vo £xel emunkuvOel Katd AL amd ™ 6€on Tov
(PLGLKOV TOV UNKOVG.



Tn xpovikn| otryun t, = 0 k6Bovpe to VA, ondte T0 coOpo X apyilel vo ektelel amin
appovikny taAdvtoorn otabepdc D = k ot o ayoydog NA avépyetor péco o6to
HayvnTiko medio.

Al. Na ypayete ) xpovikn eElomon TG amopUdKpuVeNG X TOV G¢ amo ™
0¢on wooppomiog Tov. No Oewpnoete mg Otk TV TPog T TAVD POPA.

Movaoeg 7

A2. No vroloyicete T0 HETPO TNG EMTAYVVONG TOL COUOT ¢ 0¢oeig Omov o

J4

AOYOG TG KivnTikng Tov evépyetog K mpog v ol evép ™G TOAAVTMOTG

o K 3
tov E givon 100C U — =—.
E 4 L % 7
\ Movadeg 5

A3. Na meprypayete to €i00g g Kivnomg Tov H@NA amo TN YPOVIKI GTIYUN
to HéEYPL AVTOG VO TOKTNGEL TV OPLOKT] TOU TayvTNTA (Lovadeg 3), TNV omoin

Kot vo vtoloyioete (Lovadeg 4).
Movédeg 7

O ayoyoc NA, xwvoduevog mpog 1o Thve @1’) 3 TOKTIGEL TNV OPLOKT] TOL
ToyOTNTA, OvEPYETAL KOTA h Gg Ypoviko 6ua At .

A4. No vToLOYiGETE TO TOGOGTO € ¢ % pyov g ovvaung F mov
petatpénetor og Oeppotnra 0 vu% TOV KUKAMUOATOS GTO YPOVIKO

dtotnua At.
Q Movadeg 6
Na Bsoprjoete oTU: @
e g=10m/s
e H avtictaon tov /& tvon ‘edpeAntéa kot 0t ke’ OAn ™ SudpKew NG

Kivno1g tov 0 aymyo TOPAREVEL EVTOG TOV OLLOYEVOLG LAYV TIKOV TTEdioV.
e To oynqua dev fiVE%DnoJ KX@ oK

©
S
Q
5



AKOAOYOEI ITINAKAX AEAOMENQN KAI TYIIQN

(Zehideg 2)

DYZIKH I AYKEIOY MNINAKAZ AEAOMENQN KAI TYNQN

@

OYZIKES STAGEPES KAl NAPATONTES METATPOMHX \\_/
MdZa mpwtoviou, m,=1,67-10"" kg Qoprtio nAektpoviou (amoAutn tun), e=1,6 -16‘{%\
MaZa vetpoviou, m,=1,67 - 10% kg HAektpovioBoAT, 1eV=1,6 10 /}X

MdaZa nAektpoviou,

m.=9,11- 10 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)

Jtafepd tou Planck, h=6,63.103* J-s = 4,14.10° eV's

he=12,42-10 eV - m=12,42.10 " el -10° nm=1242eV - nm ~1200e¥,

NPOBGEMATA MONAAQN
METPHZHZ

FTEQMETPIA -TPIFTQNOMETPIA

OPOOIQNIO TPIFCQNO

10°  — tera(T)

EpBadov maparAnloypdppou: A=ﬁ/u§

10 — giga(G)

10° — mega (M)

10° — kilo (k)

107 —> centi (c)

107 — milli (m)

a
Meplpetpog kUKkAoU: C=2nr 0= ; , ovvd= ;
EpBasdov kvkhou: A=rr? P a
EuBadov odaipag: A=4rnu? b
(D o
7 I . _ 3
Oykog odaipoag: V//g%\) )

10° — micro ()

Mnkog ToEou KUK, oé\;/L g

107 — nano (n)

107% — pico (p)

nuo+nup —) &%}

MONAAEZ, IYMBOAA HETPO, M XEPTL, H;/m tlouh, J nAektpovioBoAT, eV
xt)\tovpapup,/\ TEOAQ, vioutov, N KEAPLY, K
SeutepoAeltto, s ) ) xévp},/ H~ BoAt, Y Bar, W
aunép, A o, KouAoum, C aktivio, rad
_TPIFQNOMETRIKOI APIOMOI
9 0° 307 37° 45° 53° 60° 90°

wo | o SA | By | 45| B |

ouvd /17 /2 i\ &ys V22 3/5 1/2 0

eg0 TN L 1 4/3 NE _

KPOYZEIZ- MHXANHKH STEPEOY 3OMATOZ HAEKTPOMAINHTIZMOZ- HAEKTPOMAINHTIKA KYMATA
u=ugtat @ U: Tayutnta 5 F ©, = BAouvl A: epBodov
x: Béon = B: payvntiko nedio
X=X, Tt — Ax:peTaTomnion q F= BMUW{@ ®g: poyvnTikn por
5 . a: emTdyuvon _ ﬂ E: nAektpko mebio,
vT =uyy 2al m: pdta dr F= 5’”’77#(/) HEA
) p: opun 174 [ I F: 80vaun
v, v, F: 80Ovaun I=— =12 §: NAEKTPLKO
2 Tox: TPWBA R 2” « ¢doprtio
Q 2”71 oAicOnong J= i ) Een: HEA ano
g S m L, U:GUVTEAECTIG R, E_ =Bl emaywyn
1 2 PLBAC W do I: nAekTpLkd pelipa
y N: k&OeTn V=— = £ V: Stadopd
Suvoun q dt BuvoLpLKoU
R =R +R +R R W: épyo
K: KlvnTkn vt dt R: avtiotaon
svépyeLa




s:too N 1 1 1 1 N? 1y o prikog i
Sudotnua R_:F+RT+R_ L=y 714 anootacn
QL KEVTPOPOAOC o ! 2 3 ’
€mTAXULVON U:EL]Z
R A r: axtiva R:pi 2
w: YWVLOKN A c=Af
TaxvTnTA ; I Rox 0NN
: ywvia AB = &Aji],ué’ z =C @ avtiotaon
T: nepiodog 4z r : el8KA
f: ouyvétnta E—F qﬂz@ avtiotaon
Uem? TOXUTNTOL 1,21 max A7 | L: ouvteheotg
KEVTPOU PAdog = drr t QUTEMAYWYNS
Qlywy: YWVLAKT B=B, S _Z) T: nepiodog
EMITAYUVON 271 A: UAKOG KUUATOG
Qem:ETUITAXUVON =70 r: aktiva f
KEVTPOU WALaG 4rzr anootacn
T: pomn n: opLOuog
¢, d: uAkog N YXBAfovvl = ‘uolm OTIELPWY Ova
anmooTaon povada punkoug
L: otpodopun 5= 'UOIH S N: apBpog
N § OTELPWV
n= 7 U: Tox TN
' 0, @: ywvia
LAY VTN
0 SwanepatotnTa
O ¢: TaxLTNTA GwTog

)

TAAANTQZEIZ KAl MHXANIKA KYMATA

ENAAAAZZOMENO PEYMA

x=Anp(wt+p)
v=wAguv(wt+p)
a=-w?Anu(wt+q@)
F=-Dx

1,
U==Dx*

2
u=Af
F=-bu
A=Ae ™

A2 ([+X)
= Jgq(— T —
y i 7

L

2rx 7
¥ =2Aovv
A T

b: oxafepd anocBeo

JMAKOG KOU
/MEpiodoc
7 SUVOULKN EVEPYELL

¥ QIOUAKPUVGN

(yEVnuwt
V=NBwA
1>Inu(ewt)

L
R

)

I =—

sV 12

V

V =—f

"
p=ui

U: oTLypLala Taon

V: mharog taong

i: ouyaio pebpa

! : MAGrog peluoTog
Iev: evepyog £vtaan
VEev: evepyog Taon
P: Méon woxuc

p: ZTYHLOEA LoXUG
T:meplodog

R: avrtiotaon

W: evépyela nA. pelATOG
N: apOuog onelpwy

2TOIXEIA KBANTOMHXANIKHZ

/\maxTZOT(g%
h
D=

E=h c , =—
A

K=

o

e

h

Ylefav -1

Ap Ax>2L ) AEAt>L
* 2 2

A'—A= i(17(701/40)
mc

h
T

T: Beppokpaocia

E: evépyela

p: opun

C: TaxLTNTA GWTOG
f: ouyvotnta

x: Béon

K: Kwntikn evépyela

A:URKOG KOPATOG

®: ywvia

t: XpOvoC

@: Epyo gfaywyng

A: afepadtnra

W: kuparocuvaptnon
V: Oykog

X




