EIIANAAHIITIKEZ ITANEAAAAIKEX 2024
®YXZIKH ITPOZANATOAIZMOY I'' AYKEIOY
OEMA A

2Ti¢ epwtnoeic A1-A4 va ypawyete oto TeTPpabio oac ToOv
ap1tOud tng epwTNONC Kat 6imAa 1o ypaduua mov avTioTolyYEl
oTn @Ppaon 1n omoia OVUODANPWVPEL OWOTA TNV NUITEAN
npotaorn.

Al. To kOKAwpax TOoL OimAavod
oYNUOaTOC amoTedeiTal amd mNnyn B A
nAexktpeyepTikng d0vaung (HEA)
E Kal eocwTeplKNC avtioTtaong r,
16avikd mnvio T'A, avTioTdn
avtioctaong R kot 6rakdmtn 6, o
omoiog elvatl apy1K& avolKToC.

Av ™ ypovikn oTiypn t=0
KAeloovpe to H1akéOOTn ywpic va ep@aviotel omvOnplopdg,
ToTE:

a) apéowg peTd To KAglowpo TovL HlakdémTn TO KOKAWHQX
blrappéetal amd NAEKTPLKO peduaQ.

B) apéowg petd 1o KAeiopo ToL HLAKOITN OTAH AKPA TOUL
nnviov epgaviCetar HEA avtenaywyng pe to Grpo I' va
elval aprnTik6g méAoC.

V) peTd amd apkeTd YpoOvo WOoTe va €Yel amokKataoTtabel n
TeEMKN TN ng évtaong Tov pedpatog, n HEA améd
aLTETaYwyn oto nnvio pndevifetat.

0) petd amd apretd YpOVO WOTE P £YEl AIMOKATAOTAOEL 1
TeEMKN TN g évtaong Tov pedpatog, n HEA amé
AVTEMAYWYTN OTO INVio peylotomoleitat.

Movadecg 5

A2. Eva obvotnpa ektedel e€avayKaopPeEvn TAAGVTWOT KOl
BpiokeTal o oLVPTOVIOPO. AV EAXTTWOOLHPE TN OLYVPOTNTA
ToL H1eyépTN, TOTE TO NAQTOC TNG TAAAVTWONG:

Q) EAATTWDETAL.

B) avEaveTat.

Y) nmapapével otabepdb.

0) apyikd 6a av&énbel kat otn ovvéyela B eAaTtTwOEl.

Movabecg 6



A3. Opoyevng kKVAWSEpog avépyetal emPpadvvdpevog oc€
KeEKAnévo enimebo. oe KATO10 oNuELO TOL eMIESOL OCTAPATA
KXl OTN OULDEYELX KATEPYETHlL EMITAYLVOPEVOC HAVW OF
avTd. Av og OAN TN Bldpkrela TNC avddov Kal Tng KabBddov
010 KeEKALPévo enimebdo o KOAWOpog ektedel KOALON ywpig
oAioOnon Kat o a&fovag TIMEPLOTPOPNC TOL TAPANEDEL
ovVPEYWG opllovTiog, TOTE:

a) n TaydTNTAX TOL KEVPTPOL H&Cag ToL KULAIVEpovL Eyetr
ovvEYWC TNV 161 KatevOBvvoT.

B) n ywviakn emitdyvvon tov KVAivdpov £xel ovveYwg TNV
161 katedOBLVON.

Y) N YWVLaKN TayOTNTAX TOL KLAIvOpoL €yel oLVEYWC TNV
161 katevOBVLVOT.

0) n emtayvvon Ttov KévTpoL p&lac ToL KLAIVPOpPoOL Eyel
Katd tnv KGdBodo avtibBetn KatebdOBvvon and avTth mov £Yel
Katd t™nv dvobo.

Movabeg 5

A4d. &g pla KeEVTPLKNR Kpobon 600 HIKPWY OCWHATWD, MOV
amoTEAODY POVPWHEVO CVOOTNUQ, 1OYVDEL TAVTA OTL:

a) n opun K&Be ocwpatog Hratnpeitat.

B) n petaBoAn NG KIWNTIKNG €VEPYELAC TOV €VOC OCWHATOC
elvat avtiBeTtn ™G peTABOANC TNC KIVNTIKAG EVEPYELAC TOD
&Adov.

y) Olatnpeitar n opun kKot HUNYADIKN EVEPYELX TOL
OLOTHNAKTOC.

6) n petaPfodrn TNC oppunNg TOL €VOC CWHATOC eival avTiBeTn
™G PeETAPOANC TNC OPHUNC TOL GAAOVL.

Movadec 5

A5. Na yapaktnpioete TIC HPOTACEIC MOV AKOAovOoDVD
ypadpovtac oto TETPab10 ocac¢ bimda oTO Yypduua movL
avtiotoiyel og KaOBg mpotaon, otn Aéén ZwoTto, av 1
npotaon ivat owotn, N ™ Aé&En AaBocg, av n mpotaon eivat
AavOaouévn.

a) Otav oe éva elaoTtikd péoo Ouwadidovtar 600 1
MEPLOOOTEPN KOPATA, N amopdkpvvomn evo¢ onpeiov TOUL
péoov eival {omn pe TN OLVICTAPEDT TWD AMOPUAKPOVOEWD
IIOL OPEiIAOVTAL OTX EMIPEPOVC KOPATA.



B) Av av&nbei n ovyvdédTnTA MEPLOTPOPNG TOL AYWYLHOUL
oTpe@OPEVOL mAxloiov o0& pla  Oltdta€n mapaywyncg
eVaAAaocodpevnNC TAoNg, TOTE N €VEPYOC TIPN NG Thong Oa
av&ndet.

Y) 2TO QWTONAEKTPIKO QAIVOPEVPO O apPlONOC mapaywyng
ewTonAekTpoviwy omd TN petadAikn K&Oobo avidaver
av&Aoya ne ™ ovyvoéTnTQa g MPOCHIIITOLONG
akTivoBoAiag.

0) Av oe éva elebbepo oTeped ocwpa aocknBel Cedyoc
dvvapewv, 10TE TOo CWpa Ba ekteAéoel obVOeTn Kivnon.

€) H dvvapikn evépyela Tng TAAGPTWoNG €vO0C CWHIATOC IOV
ekTelel oamAn «PPOVIKN TAAADTWOTN MHELWPVETAL OTAD
av&dveTal To PETPO TNG TAYDTNTAC TOV.

Movadecg 5
OEMA B

B1l. Katd pnkog ypapplkod opoyevro0¢ eAa0TIKOD n€oov, TO
omoio ekteivetal otn 61evOvvon Tov G€ova x’'x, HrabibeTat
EYKAPO10 OIIAO apuoOPIKO KOpPa Katd Tn 0Tk @opd Kol
Ywpic anwAeleg evépyerlag.

Oewpodpe wc apyn tov &fova éva onueio O Tov péoov, TO
omoio apyiCel va ektedel AmA”) APHUOVIKN TAAADTWOT TN

XPOV1KN otiyun t=0 pe e€lowon y:Ansznt.

* * >
X @) B X

Eva onupeio B tov Betikod nuidéova @Tdvel yla mpwtn @op&
otny akpaio OeTIK AmMOPAKPLVPON TOL TN YPODIKN CTLYHN
_9T
4
Kal B, Ta omoia eivat akivnTa tn Ypovikn otiyun ti, elvar:

i. 4 ii. 3 iii. 6

t, . Ta VARG onpeia tov péoov petald Twv onueiwv O

a) Na emAé€eTe TN OWOTH AO&VTNOT.

Movadeg 2
B) Na 61Kaxl10AOYyNOETE TNV EMLAOYT OQG.

Movabec 6

B2. Eva ¢@wtévio PNKOLG KOPATOC A TIPOOCIIOTEL KOl
okebaletal amd NpakTlK& akivnto eAedOepo nAektpovio. H



ywvia okébaong tov @wTtoviov eivar @=60°. 1n 61evOBvVVON
oTnY omoia Kiveital TO nNAeKTpoOvIO (peTtd Tn oKEDaon
oynuoatiCer ywvia 6=30° pe T 61edOBvVON  TOV
IPOCIIIOTOPTOC PwTOViov.

NAEKTpOVIO

. OKEDQALOMEVOD
O& NPEeHIa cpmrqc'wl:o
\ cp
aVAVAVAVAVAWA :
TTPOCTIITITOV */:8 NAEKTPAVIO
PpwTOVIO *'-,H HETA TN OKEDQOCN
“ o8

Av yvwpiCetal 0Tl okéDBaon mpaypatonoleital 0To KeEvd, m
elval n paCa tov nAektTpoviov, ¢ N TaYdOINTA TOL PWTOC CTO
Kevo Kal h n otaBepd tov Planck, téte yla To pNKOC KOPATOC
A TOVL IIPOOCIIOTOVPTOC PWTOViov 1oyLel OTL:

ia=— i, A= i, A=2h
2mc mc mc

o) Na emiAé€ete TN owoTH andpvTnon.
Movadeg 2

B) N a1T10A0YNOETE TNV EMLAOYN 0OC.
Movabdec 6

B3. To ovppdtivo tetpdywro nAaiclo ATTAZ TOoL TAPAKATW
oYNuaTog, MAEVPAC O KAl OALKNG WHIKAG avtictaong R,
Kiveltart ndva oe Aeio opilévtio 6amebo pe otabepm
TayoTNTO 1.

Tn ypovikn otiypn t=0 To mAaiolo ElL0éPYeETAl OF
KATAKOPL@O opoyevéc payvnTmikd mebio évtaong B kKol
evpovg d=2% pe To emimedd Tov KAOETO OTIC PAYVNTIKECQ
ypaupéc tov mediov. Ol payvnTiKEC ypaupéc tov mebiov
Eyouvv KatebOvvon amd TOoV axvAYPWOoTN IPOC Tn oeAida.
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Tn ypovikn otTiypn t; 1o mAaioclo apyifel va e€épyetal and
TO poyrnTIKO medio, K1voOPEVO pe oTaABEPN TAYOTNTA il

®
Q..

a) N'a va kveital o mAaiolo pe otabepn TaydTnTOH XIId TN
XPOV1IKN oTiypun t=0 péypt tn YPOVIKN OTlIYyun ti, OPEIELl VX
XOKelITOl OE ALTO:

i. otabepn oprlévTia SOvaun F, opdppomn tng tTaydTnTag i,
pévo katd Tn Otdpkelax €10dbov OAov TO mAaloiovL OTO
mebio.

ii. otaBepn opilévTia dOvapn F, opdppomn tng TayOdTnTac
U, «mo TN YPOVIKN oTiyun t=0 pé€ypl TN YPOVIKN CTIYHUN ti.

iii. op1CévTia 60vapun F petaBAntod pétpov, opdpponn Tng
TayoTnNTag 4, povo Katd Tn Oidpkela €10660v OAOL TOVL
nAaioiov oto medio.

Na emAé€ete ™n owoth amdvtnon (povada 1) kol va
alttioAoynoete TNV emiAoyn oug (povadeg 2).

Movabecg 3

B) To épyo tng 60vaung F yia tTnv kivnon tov ndatoiov amé
N XPOVIKN oTiypun t=0 péyptl ™n YPOViKN oTiyun ti, divetat
amod TN oyéon:
2 3 2 3 2 3
i w,=2Bau i, w,=28au iii. w,=2-94
R R R

Na emAé€ete tn owoth andvtnon (povdbeg 2) Kal va
altTioAoynoete TNV emiAoyn oag (povadeg $).

Movabeg 6
EMA I



2tov @oopatoypd@o palag TOL TOPAKATW OYNUOTOC,
povooBevn aprnTikd 16vta yAwpiov (Cl-) amd pla mnyn,
mepvoVY péoa amd Tig¢ oyltopéc S kat Sy, oynuatiCovtag pla
Aentnh 6éoun. H 6é0pn ELOEPYETAL OFE smhoyé(x TAYLTATWD,
6dnAadn oe nsploxn OIIOVL CLVVLIAPYOLY OHPOYEVEC NAXYDNTLKO
nmebio Evtaong B1 pétpov 4:-102 Ta Kol OpoyeVEC NAEKTPLKO
nebio évtaong E pétpov 2+ 10° V/m, payvnTIKOD ypAPRWD
elval amd TOoV AVAYPWOTN IIPOG TN oeAiba.

Mepiké& amd ta 16vta mov 6ev eKTPEMOVTAL Kl gvveyiCovv
™ mopeia tovg, HiépyovTtal and Aentrh onn HrLa@paypaTtoc,
TOL omoiov 1n emE@avela eival K&Betn otn 61edOBvVVON TNC
6éounc. Apéowg petd T 61066 TOLC QAmd ™my_ OIIT
EL0EPYOVTAL OE OPOYEVEC PayvnTiKS medio évtaong B, Kal

pétpov 0,1 T. n @opd& TwWV PAYVPNTIKOD YPAPPNWDY eival omd
TOD XVOYVPWOTTN IPOC Tn oeAida.

Ta 16vTx 0T OULVPEYELN, EKTEAODTAC KAPOLAOYPOIUN
kivnon, 6nuiovpyodv médvw oe @wToypa@lkn mAdka 600
otiypata otax onpeia I' kat A mov améyovy peTa&d TOLC
anéotaon (I'A)=0,02 m.
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AETITA OTITN

I'l. Na attiodoyfoete ylati peplk& and ta 10vTa YAwpiov
bev exTpémovTal KAT& TNV Kivnon Tovg PEoK OTOD EMIAOYEX
TAYLTATWY.

Movabeg 5



I'2. Na vmoAoyioete To PETPO TNC TAYDTNTAC TWD 1OVTWD
YAwpiov mov 6ev ekKTpémovTal KATA TNV Kivno1n tovg péoa
OTOVD EMAOYEX TAYVTATWYD.

Movabeg 6

I'3. Ta 16vta yAwpiov 6nuiovpyodv 600 oTiypata mavw
oTNY QWTOYPa@lKN mAGKX, ylati to yAwplro (Cl) &yxyer 600
tootoma pe pa&Cec m; Kol mz. Av m;>mz, VX ALTIOAOYNOETE
oe moltx Béomn (I' 4 A) O6nuiovpyodv otiypa T 1oé6TOmMQX
YAwpiov pe tn peyaddtepn pala.

Movabeg 6

I'd. Na anobdei€ete 611 TO 100TOImO TOL YAwpiov P&lagc m;
Eyel 600 vetpdvia meEpLocoOTEPX ammd TO 100TOmO PAlAC my.

Aivovtart:

* To otolyelwdeg poptio e=1,6 - 10'° C

* N p&Ca tov vetpoviov mn= 1,6 - 10?7 kg

Na Bewpnrjoete 6Tt:

* OTO EOWTEPLKO TOV YAOCUATOYPAPOL LOAPYEL KEVO.
* To oynua dev elval vod KAIpOKQ.

OEMA A

H Aemtfy opoyevng kKol 1oomayng papBdog AA, pdacag
Mp=4kg Kal1 PAKOLC L TOL MAPAKATW OYNHNATOC 100PPOIETL
opilovtia. To da&xpo A £€yxyelr ovvbebel pe apbpwon oe
KATAKOPLE@O Toiyo. Ztov péoov tng I' €xel 6e0el to éva dkpo
afapodC Kal PN EKTATOD PAPRATOC, TO AAAO0 AKPO TOVL OIIOi0VL
Eyxel otnplyBel otov KATAKOPL@O TOoiyo oto onueio B. To
vApa oynupatiCer ywvia ¢@=30° pe tnv ©61edOdvVPON TNG
p&pbov.

e onueto Z tng p&Pbov, to omoio améyel and To AKPO TNng A
andotaon (ZA)=L/4, ¢£yxyelr otepewbel TO KATW AKpPO
KaTak6pveov 16avikod ecAatnpiov otabepdc k=100 N/m.
2To mdvw GKpo 1oL gAatnpiov €£yxyel 6eBel owpa X; PIKPWD
draotdoewrv, paCac m;=0,6 kg. ITdvw oto cwpa X; €yel
tonoBetnOel cwpa X, plkpwr 6itactdoewr, palag m.=0,4
kg.
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AOKOVTHC oTtabeph KaTtakGpven 60vaun F pe @op& mpoc T
KATW OTO OWHX X2, TO OVOTNHA TWD 600 Cwp&Twy 100pponel
pe To eAaTtnplo va €yel ovpmieotel Katd Al=0,3m.

Q¢ OeTikn Qopd va BewpPNOETE TN QOPA& HPOC TA MAVW. XE
OAN TN 61APKELA TOL PALVOPEVOD TO PNPIA HED YAAAPWDEL KOl
N papboc mapapévetr oprlovTia.
Al. Na vrmodoyioete to pétpo tneg dovapung F.

Movabdec 4

Tn ypovikn oTiypn to=0, kKatapyodpe tn Hodvapn FE. To
cboTnNua Twp 600 cwpdtwy X; Kol X; apyifel va ekTeAel
QmOAN appoV1KN TaAdvTwon pe otabepd enmavagpopdg D=Kk.

A2. Na Bpeite oe mola 0éon KaTtd TNr TOAAVPTWON TOVL
OLOTNPATOC TwD 600 CWHATWY TO CWHX X, Oa amoomaoTel
amnd ToO CWPX X;.

Movabec 6

A3. Tn YpoviKh OTlyun ti, IOV TO CWHA X; AMOOCHATXl QIO
TO OWHX X;, pa vIoAoyicete TOo pETPO TNng 6OVAUNG mOL
aokKel To vApa oto péoov I' Tng paBdov.

Movabec 6

Tn ypovikn oTiypn ti;, mMov To CWHA X, AMOOHIATHlL XIIO TO
OWpa X;, TO oWH X ovveyifel va KIvelTal KATAKOPLOQ
IIPOC TA HNAVW, EVPW TO OWHA X; oapyiCel va ekTtelel omAn
APUOV1KTN TaAGvTwon pe otabepd emavagpopdg D=k.

Otav 10 2 @TGOEL OTO AVWTEPO DYOC TOL, XIMOPAKPOVETAL.

A5. Na vitoAoyioete TNY €vépyela TAAAVTWONG TOL CWHATOG
2.



Movadec 5
Na Oewpnroete OTt:

* n emtayvvon tng PapvdtnTtag g=10m/s?.
* N avtiotoaon tTov aépa Oewpeital apeAnTéa.

* To oynua 6ev eival vmd KAlpaKQ.

AKOAOYOEI IIINAKAX AEAOMENQON
Kol TYIION



OYZIKH I AYKEIOY NMINAKAZ AEAOMENQN KAI TYNQN

OYZIKEZ ZTAOEPEZ KAl MAPATONTEZ METATPOMHZ

MdZa pwtoviou,

mp=1,67-10% kg

Doptio nAektpoviou (amdiutn Twr), e=1,6 -10%°C

MaZa vetpoviou,

m,=1,67 - 107 kg

HAektpoviofoit, 1eV=1,6 -10°%]

MdZa nAektpoviou, me=9,11- 107! kg

ToxutnTa Tou dwTog, c=3 - 10°m/s

Erutdguvon Adyw tng Baputntag kovtd otnv emddvela e Mg, g=9,8 m/s?

HAektpikn otaBepd, k=1/4meg=9-10° N-m%/C?

YtaBepd maykooag eAEng, G=6,67-10 m3/kg-s?

MaryvnTikr] SLarmepatdTTa Tou Kevoy, pe=4m - 107Wb/Am = 4m - 107(Tm/A)

Ytabepd tou Planck, h=6,63.10% J-s = 4,14.10® eV-s

hc=12,42.107 eV -m=12,42-107 eV -10° nmm=1242eV - nm~1200eV - nm

MPOGEMATA MONAAQN FEQMETPIA -TPIFQNOMETPIA OPOOrQNIO TPIFQNO
METPHZHZ Eppadov naparinloypdupou: A=6u a b
10" — tera(T) - - nud=— , ocvvd=—
MNepipetpog kOKhoU: C=2T1r C c
10" — giga(G)
- Eppadov kikhou: A=mr co0 = a
10° — mega (M) _ — B
- - Eupabdov obaipac: A=4nr
100 — kilo (k) JERERyE
107 — centi (c) Oykog adaipag: ¥V :gﬂ'r3 c
—3 P a
10~ — milli (m) Mrikoc té€ou kUKAoL s=r &
10° — micro () b
- a— a+
10®° — nano (n) e+ nup = Zmﬂ’(—ﬁ)fiﬂ(—ﬁ)
-12 : 2
107 — pico (p)
MONAAEZ, ZYMBOAA UETpo, m xeptl, Hz wouA, ) NAEKTPOVIOPOAT, eV
Xoypappo, kg Téoha, T vioutov, N KEABY, K
BeuTEpOAETTO, S Xévpl, H BoAt, v Bar, W
ounep, A oy, Q KouAadum, C oktivio, rad
TPITQNOMETPIKOI APIOMOI
& 0° 30° 37° 530 60" agY
nué 0 1/2 3/5 \E;’Z 4/5 -\/?T/Z 1
ouvid 1 J§/2 4/5 JE/Z 3/5 1/2 0
s 0 JE_. /3 3/4 1 4/3 \/?_, B

KPOYZEIZ- MHXANIKH ZTEPEQY ZQMATOZ

HAEKTPOMAINHTIZMOZ- HAEKTPOMATINHTIKA KYMATA

u=uotat
1 .
X=x tur+-—ar
0 1} 2

V=0 +20Ax

., m —m
m, +m,
2m:
__m
m, +m,

U TopuTnTa

x: Béon
AX:UETATOTILON
a: eTmTdyuvon
m: puéda

p: opun

F: Suvapn

Toa: TPLRA
oAlgBnoncg
H:OUVTEAECTNC
PG

N: kéBetn
Suvapun

K: KwnTikn
EVEPYELO

E:

£
q
-2
dr
=Y
R
- E
Roz
W
q
R, =R +R +R,

V=

@, = BAouv8
F= B‘q‘mma

F=BIl'nue

_H 4L,
2T o

F

E_=Buvl

=

A: eppadov

HEA

F: SUvaun
q: NAEKTPLKO
doptio

Eer: HEA amo
ETOY WY

V: Sadopd
SuvapLkoU
W: épyo

R: avticotaon

B: payvntiko nedio
s payvnTikn pon
E: nAektpiko medio,

I: NAEKTPIKO pevpa
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Oy KEVTpOOAOC o 1 3

ETITAYUVON U= 1 LI?

R r: aktiva _ 2

W: YWVLOKT Ri’oA c=.f

ToRUTNTA L TAS E

8: ywvia AB =2 —nub B c

T: meploBog 4r

f: ouyvotnTa E

Uem: TOXUTNTA B w 2f

KEVTPOU pdlog T 4nr
Clywy? YWVLAKD

emmxm{on w27l
Oem:€TUTAXUVON | =20
KEVTPOU palag 4rr
T por

¢, d: urkoc 1y TBAlovvE = ,ao[m_

amoOCTaon

L: otpodoppun B =u,In

N

n=—
¢

max

/1j o prikog 1
andotaan

Eaur: HEA aoo
CQUTETaY WY

U: evépysia ayv.
nebiou

Ran: OAKI
avTioTaon

p: el8KA

t .
=F mu2r(—= —fﬂ) avtiotaon
T A

L: ouvteAeaTrg
CQLUTETTAYWYNC

t x
B= erwar(F - ;) T: nepiodoc

Az prikog kupatog
r: aKtiva i
amoaTaon

n: aplBpog
OTIELDWV avd
Hovada prikouc
N: aplBpoc
OTIELDWV

U TaXOTNT

6, @: ywvia
QY VTR
Swamepatotnta
c: TauTNTa Gwitodg

TANANTQZEIZ KAl MHXANIKA KYMATA

ENAANAZZOMENO PEYMA

x=Anu(wt+gp)
v=wAouv(wt+p)
a=-w’Anu(wt+p)
F=-Dx

1
U=-Dx*

2
v=Af
F=-bu
A — Anen\c

r
y = Anu2a(=+>)
T i

2rx 2wt
Y =24cvv——nu—
A T

A: mA\dTog

x: anopdkpuvon, Béon
U TopuTnTa

o eTTdyuvon

W: YWVLIKT) CUXVOTNTA
@: apxwn pdon

f: ouyvotnTa

D: ataBepd enavadopdg
T: mepiodog

b: otaBepa andofeong
A:pikog kUpatog

T: mepiodoc

U: Suvapikn evépyela
V! QTOPAKPUVON

v=Vnuwt
V=NBwA
I=Inu(et)

U: oTypLaic Téon

V: mhdtoc Tdang

i: otypaio pevpa

I : Admog pelpaToC
lev: evepyoc évtaon
Vev: evepydg Tdon
P: Méan woyug

p: Imypaia woxug
T:mepiodog

R: avtiotaon

W: evépyswa nA. pedpatog
N: aplBpoc omelpwv
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