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OEMA A

APXH 1HY SEAIAAZ
HMEPHZION KAI EZMEPINON

EMANAAHMNTIKEZ NANEAAAAIKEZ EZETAZEIZ
HMEPHZIQN KAI EZNEPINQN FENIKQN AYKEIQN
TPITH 12 ZENTEMBPIOY 2023
EEETAZOMENO MAOGHMA: ®YZIKH NMPOZANATOAIZMOY
2YNOAO ZEAIAQN: OKTQ (8)

2TI¢ epwTthoel¢ Al-Ad va ypdwere 010 TETPAdIO 0a¢ TOV ApIlBUO THS EPWTNONGS KAl
OiTTAa 1O ypauua moU QVTIOTOIXEI OTH @PAON n Ommoid CUNTTANPWVElI CwWOoTA TNV
nuUITEAR TpdoTaon.

Al.

A2.

A3.

H evotmoinuévn nAektpopayvnTtikp Bewpia Tou Maxwell epunveuce pe

emiTUXiA:

a) TO QWTONAEKTPIKO QaIVOUEVO.

B) 710 @aivéuevo Tng okédaong Compton.

Y) Tnv Umapgn nAEKTPOPAYVNTIKWY KUNATWY WG gnxaviopou didadoong Tng
EVEPYEIAG TOU NAEKTPOPAYVNTIKOU TTEDIOU OTO XWPO.

®) T1nv akTivoBoAia Tou péAavog cwPaTOG.

Movadeg 5

Na va utmroAoyiooupe TO PETPO TNG €viaong TOU OMOYEVOUG payvnTikKou
TEDIOU OTO EOWTEPIKO OCWANVOEIdOUG ATTEIPOU PNKOUG, TO OTTOi0 dlappEETal
amd pevpa oTaBepng €vraong, epapudéloviag TO VvOPOo Tou Ampeére,
AauBdvoupe wg KAeloTh d1adpPOUNA:

a) pia KatdAANAn KUkKAIK diadpopn KGBeTn oTtov dgova Tou cwAnvoeidoug.

B) MIa KatAAANAn diadpopn oxnuatog opBoywviou TapaAAnAoypduuou ue
TO €TTiITTEDO TOU KGABeTO OTOV AEOVa TOU CWANVOEIBOUG.

Y) Mia  KaTAAAnAn eAAeimrTikp  Oi1adpouny kABetn oTtov  dfova TOU
owAnvoeidoug.

0) pi1a KaTtdAAnAn d1adpoun oxXAMATOG opBoywviou TTapaAAnAoypduuou ue
TO €TTITTEDO TNG va TTEPIEXEI TOV ALova TOU cwAnvoeidoug.

Movadeg 5

KaTtakopugpog paBdoéuoppog payvAatng (M)

TEQPTEl KATAKOPUPA KATA MNAKOG TOu dAgova S

MIOC QyWwYINNG KUKAIKAG oTe@dvng (Z) ToUu

givar akAovnta oTepewpPEvVn o€ 0pPICOVTIO

emmimedo. Kabw¢ o payvATng TAnoialel atnv (|\/|)

oTEQAVN, N HAyvnTIKR pon TTou OIEpXETAl ATTO

TN oTEQAvVN: //

a) au&avetal. N

B) eAatTwvertal. (Z

y) Tapapével otabepn. >

0) apxik& EeAATTWVETAI KAl OTn OUVEXEIQ

augaveral.
Movadeg 5
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APXH 2HY SEAIAAZ
HMEPHZION KAI EZMEPINON

A4. Katd pnRkog OUO0 Opolwv Xopdwv 1 kar 2, petadidovrtalr dUO egykdapola
APMOVIKA KUPATA XWPIG aTmwAeleg evépyelag. Av To KUPa oTn xopdni 1 éxel
OITTAGOIa ouxvoTnNTa KAl TPITTAACIO TTAATOG ATTO TO KUPa oTn Xopdn 2, TOTE:
a) n Taxutnta d1ddoong Twv OUO KUPATWYV OTIG dUO XopdEg eival idia.

B) TO MAKOG KUMATOG TOU KUPATOG OTn Xopdn 2 eival idlo ge TO0 PAKOG
KUMATOG TOU KUMATOG 0Tn Xopdn 1.

Y) nuéyiotn taxutnta TaAdvTtwong Twv cwaaTidiwyv Tng xopdng 1 civai idia
ME TN MEYIOTN TAXUTNTA TWV CWHATIOIWY TNG XOPONAG 2.

8) n péyiotn emtadxuvon TaAdviwong Twv ocwuatidiwv TnG Xopdng 1 civai
idla ge TN PEYIOTN TAXUTNTA TWV CWHATIOIWV TNG X0pdNG 2.

Movadeg 5

A5. Na xapaktnpioere 11 TPOTACEISC TTOU aKOAouBoUv ypdeovrag¢ oro TeTpadio
oac¢, OimAa oT0 ypGuua mou avTioToIXEl o€ KABe mpdraon, 1n Aéén ZwoTo,
av n mporaon civar ocwaorn, N 1t Aéén Aa@og, av n mporaon civai
AavB@aouévn.

a) Ooco peyaAlTepog cival o HEOOG XpoOvog Cwng At piag dieyeppévng
ATOMIKAG OTAONNG, TOOO peyaAuTepn Ba cival kal n aBeBaidétnta AE yia
TNV eVEPYEIA TNG.

B) H tdon amTOKOTTAG 0&¢ QWTOKUTTAPO €ival aveEapTntn atd TNV £viaon
NG aKTIvoBoAiag.

y) H amétoun emBpdduvon Twv nAekTpoviwyv, 6TAV TTPOCTITITOUV OTNV
eMIQAvela €vOg PYETAAAOU gival n govadiki AlTia EKTTOPTIAG aKTivwyv X
ato TNV YHETAAAIKN ETTIQAVEIQ.

6) [MMapdAAnAor aywyoi T1o0oU dlappéovial Ao OPOppPOTIA peUPATA
aTTwbouvTal.

€) Etmeidn n eAkTiki duvaun mou déxeTtal n 'n amd 1tov 'HAIo €xel popéa
TTou OIEpXETAl ATO TO KEVTIPO MACAGC TNG, n oOTpoopun NG Ing
TTapauével oTabepn.

Movadeg 5

OEMA B

Bl. ‘Eva owtovio mpooTmimTel o€ €AeUBepo nAekTpovio pe pédla m TO OTroio

Bewpeital apyIkd akivnto. MeTd TNV Kpouon 1o OKEDALOPEVO QWTOVIO E€XEI

. . . . , . 2h
auénuévo YAKOG KUPATOG O¢ oXéaon MeE To TPooTiTToV Katd AA=——, &TTOU

mcC
h n otaBepd ToUu Planck, m n pdla Tou nAekTpoviou kal ¢ n TaxuTnTa TOU
PWTOG.
a) I. To okedalopevo owTtdévio BOa KiveitTal o€ KaTeuBuvon ToU

oxnpartiel ywvia 90° ye ekeivn TOU TTPOCTTITITOVTOG.

ii. To okedaldbpevo @wToévio Ba KiveiTal oe kateubuvon ToU
oxnparticel ywvia 0° pe ekegivn TOU TTPOCTTITITOVTOG.

ilii. To okedalduevo ewTOVIO Ba KIveiTAl 0 avTiBeTn KATeBuvon Ao
EKEIVN TOU TTPOCTTITITOVTOG.

Na emiAé¢eTe TN owoTA amavinon (povdada 1) Kal va OIKAIOAOYAOETE
TNV €mAoyn oag (Movadeg 2).
(Movadeg 3)
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B2.

B3.

APXH 3HY SEAIAAZ
HMEPHZION KAI EZMEPINON

B) To YETPO TNG OPMNAG TOU AVAKPOUOMPEVOU NAEKTPOVIOU gival ico peE

i. TO GBpolopa TwWV PETPWYV TWV OPHUWYV TOU TTPOCTIITITOVTOG KAl TOU
okedalOPEVOU QWTOVIiOU.

ii. TN dla@opd TwV PETPWYV TWV OPHUWYV TOU TTPOCTTITITOVIOG KOl TOU
okedalOPEVOU QWTOViOU.

lii. TNV TETPAYWVIKAR pifa TOUu aBpoiouaATOC TWV TETPAYWVWYV TWV
METPWV TWV OPMWYV TOU TIPOCTIITITOVTOG KOl TOU OKEOA(OMEVOU
QwTOViou.

Na emiAéCeTe TN owoTA amavinon (povdada 1) kal va OIKAIOAOYAOETE
TNV €mAoyn oag (Movadeg 5).
(Movadeg 6)
Aivovtal: ouv0° =1, ouv90° =0, ouvl80°=-1
Movadeg 9

‘Eva diammaocwyv (61) TTOU AEITOUPYEI oav ONUEIAKN NXNTIKA TTNyH, BpiokeTal
aKivnTo PTTPOOCTA O€ Agio KATAKOPUPO TOiXO0 O0TO onueio A. To dlatTacwyv
EKTTEUTTEI X0 ouxvoTntag fi = 425 Hz. Avdaueoa oTto d10TTACWY KAl OTOV
TOIXO UTTAPXEl ONMEIOKOG €uaioBnTog O€KTNG, O OT0I0OG JTTOPEI va
METOAKIVEITAI EAEUBEPA TTAVW OTO euBUYypauuO TUARUa AB 1Tou cuvdéel kabBeTa
TO dlaTmaocwyVv HPeE TOo onueio B Ttou Toixou. O OEKTNG KaATAypA@El PEYIOTN
évraon Axou oTav diépxeTal atmd duo diadoxikég BEoelg Tou euBUypappouU
TUAMaTOG AB, TTou atmréxouv petagu Toug 0,4 m.

AvTikaBioToUpe 10 dlammaowyVv (01) ME AAAO (O2) TO OTIOIO EKTTEUTIEI XO
ayvwoTtng ouxvoTtntag f2. AlamoTwvoupe Twpa OTI 0Tav 0 OEKTNG OIEPXETAI
atmmo duo dladoxIkéG BEoelg Tou euBuypappou TuRuartog AB, TTou amméxouv
METAEU TOUG 1 m, KaTaypd@el undevikl €viaon AXOU.

H ouxvotnta f2 TOu AX0oU TTOU €KTTEUTTEI TO dlaTTaowyVv (82) gival:

i. f2=170Hz ii. f2=212,5Hz iii. f2=1062,5Hz
a) Na €mIAECeETE TN OWOTH aTTdvTnon.

Movadeg 2
B) Na diIkaloAoyAoEeTE TNV €TTIAOYA 0QG.

Movadeg 6
HAekTpovio padag m kal gopTiou (-e) R
ME KIVvNTIKA evépyela K karteuBuveTal :®—B> ®§>
TPOG METAAAIKA emi@dAvela TToU €ival :
ToTmoBeTnuévn kEBeTa oTn B1edBUvon @ ——>=r-r-o

Kivnonc Tou nAekTpoviou. Mmpoota € Al N
atmd TNV €TMIQAVEIA UTTAPXElI OMOYEVEG : 1

payvnTikd Tedio évraong B, pe TIg E@_) ® s I ueTaMKr
OUVOMIKEG TOu Yypauuég va  gival "B .. T B] gmcpdva&
TTAPAAANAEG OTNV PETAAAIKA ETTIQAVEIQ < >

Kal KGBeTeg oTO €TTiTTEdO TNG OEAiIdAG.
To gUpog ToUu payvnTikou trediou gival D.
AV TO NAEKTPOVIO €I0EPXETAI OTO HaAyvnNTIKO TTedio o onpeio A kKABeTa OTIG
OUVOUIKEG YPAUMEG TOU, OTTWG QAiveETAl OTO OXNAMA, N €AAxioTn TIUA TNG
évtaong B TOUu payvnTtikoU Tediou €101 WOTE TO NAEKTPOVIO va pnv
TTPOOKPOUCElI OTNV PMETAAAIKA €TTIQAVEIQ €ival

_v2mK i og=P |m iii. p=YmMK
le|D || Vak ' le|D
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APXH 4HY SEAIAAZ
HMEPHZION KAI EZMEPINON

a) Na emiIAéCeTE TN owaOoTH atTdvTnon.

Movadeg 2
B) Na dikaloAoyAoeTe TNV €TTIAOYA 0QG.
Movadeg 6

OEMA I

H petaAAikn pdpdog OA TmrepioTpé@eTal KATA TN QOPA& TEPIOTPOPAS TWV OEIKTWV
TOU poAoyloU pe oTaBepr ywviakh Taxutnta w PETpou w = 2 rad/s oe opIfovTIO
emiTTedO yUpw aTTO KATAKOPUYO Adova TTou diEpxeTal ammo 1o Akpo Tng O. Katd 1n
OIAPKEIA TNG TTEPICTPOPNAG O AYWYOS EQATITETAI O€ KUKAIKOUG aywyldoug odnyoug
akTivwyv (OA) = £1 = 0,4 m kai (OlN) = {2 = 0,2 m. O1 kKukAIKOoi odnyoi, Ta cUpuaTa
ouvdeong kKal 0 aywyog OA €xouv aueAnTéa wWWPIKA avTioTaon.

O d1akdéTTNG (8) apxIKG cival avolxtog. To YéTpo TNG €viaong TOou OPOYyeEVOUG
MayvnTikou 1rediou gival ico ye B =1 T kal n ¢opd& TnG a1TO TOV AVAYVWOTN TTPOG
Tn oeAida.

M. Na amodeitete 011 n Tdon Var PETAEU Twv onueiwv emaeng A, I Tou
TEPIOTPEQPOPEVOU aywyoU HE TOUG KUKAIKOUG odnyoug e€ival ion

ME Var = 0,12 V.
Movadeg 6

MeTagl Twv dkpwv Z kal H Twv KUKAIKWYV 0dnywv, TTAapeUBAAAETAI TO KUKAWMPA TOU
TAPATTAVW OXNMATOG, TO OTTOI0 BpiokeTal £€W ATTO TO OMOYEVEG pMayvnTIKO TTedio.
To KUKAWPa mTepItAapBavel Tnvio TTou €xel oUVTEAEOTH auTeTaywyng L = 0,2 H kal
wuikA avtiotaon R1 = 1,2 Q. O avTiotdTng R2 £€x€1 wpikA avTiotaon R2 = 0,6 Q.

Mr2. Kamoia omiyynn kAgivoupe Ttov O1akoTtn (8). Na oxedidoete kal va
aitioAoynoete tnv TOAIKOTNTA TG HEA amd autemaywyry oT0 TINVio.
(Movadeg 2) Na uttoAoyioeTe TO pUBPO HETABOARG TNG €VTAONG TOU PEUPATOG
OTO TTNVio apéowg PETA TO KAgioigo Tou S1akoTTn (6). (Movadeg 4)

Movadeg 6
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APXH 5HY SEAIAAZ
HMEPHZION KAI EZMEPINON

3. Metd ammd Aiyo kal evw o0 aywyog OA cuvexilel va TTEPIOTPEPETAI TA PEUPATA
OTO KUKAWMPa oTabBepotroloUvTal. YTTOAOYIOTE TIC OTABEPOTIOINPEVESG TIMEG
TWV EVTACEWYV TWV PEUUATWYV.

Movadeg 6

Fr4. Kamoia otmiyyn avoiyoupe Tov O1akoémtn (8). Na oxedidoete Kal va
aitfiohoynnoete tnv TOAIKOTNTA Tn¢ HEA amd autemaywyr o©T0 TInvio.
(Movadeg 2) Na uttoAoyiceTe TO pUBPO HETABOARG TNG €vTAONG TOU PEUPATOG
OTO TINVio auéowg PETA TO Avolypga Tou diakottn (O); (Movadeg 2) Na
utTToAoyioete 1o TMOOO TnG BepudTnTaAg TTOU HETAPEPETAlI OTO TTEPIBAAAOV
Aoyw @aivopévou Joule oTtoug avTiOTATEG, aT1Td Tn OTIYUR TTOU AVOiyEl O
01akOTTNG () Kal héXpPl TO peUpa va undevioTei. (Movadeg 3)

Movadeg 7

Qewpeiote OTI KaATd TN OIAPKEIQ TNG TEPIOTPOPIKAG Kivnong, o aywyoég OA
BpiokeTal dlapkwg Péoa OTO OPOYEVEG PayvnTiKO Tedio kKal yia 600 XPOVIKO
O1d0TNUA YEAETAMUE TO QAIVOUEVO DEV QTAVEI OTNV TTEPIOXH TOU KUKAWMATOG.

To oxApa d€ev gival UTTO KAipaka.

OEMA A
OuoyevAg kKUAIvOpog palag M kal akTivag R:E m PBpiokeTal o0& KeKAIPYEVO
yis

eiTedO peyAAou PAKouUg, ywviag kKAicewg @ = 30°. e onueio A TnG eTiQaveiag
TOU KUAivOpou, TO OTTOi0 aATEXEl ATTO TNV ETTIQAVEIA TOU KEKAIMEVOU ETTITTEOOU
amooTaon 2R, éxel 6eO¢ei To €va akpo afapouUcg KAl Pun €KTATOU vAMATOG. To GAAO
dkpo Tou VAPATOG €xel 0eBei 0 owpa Z1 HIKPWV dlaoTACEWV Kal yadfag m1 = 1 kg.
To vAua TTepva amod 10 auAdkl TpoxaAiag akTivag r, n omoia €xel oTepewOei o€
opopn. To TuARua (1) Tou vApartog eival TAapdAAnAo TTpog TNV EmIQAvVEIA TOU
KEKAIMEVOU ETTITTEDOU, EVW TO TUAMA (2) KaTtaképu@o.

AL

To oloTnUa TwWV CWHATWY AUTWYV looppoTrei 0TO b0 Kataképuo emitTredo. O
agovag Tou KUAivdpou cival kKaBetog oTo £TTiTTed0o TNG 0eAidag.

2WHa X2 PIKpWwV d1aoTAcEWV KAl gadag mz2 = 4 kg 1coppoTrei depgévo 010 TTAVW
akpo kataképuou 1davikoUu eAatnpiou otaBepdg k = 100 N/m. To GAAo GKkpo Tou
ehatnpiou eivalr oTtepewpévo oTto opifévTio damedo. O dafovag TOoUu eAartnpiou
BpiokeTal oTnv idl1a Katakopuen dievBuvon pe Tn dielBuvon Tou vipaTog (2).

TEAOZ 5HX ANO 8 ZEANIAES
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APXH 6HY SEAIAAZ
HMEPHZION KAI EZMEPINON

Al. Na utmoAoyicete Tn padla M TOU KUAivdpou.

Movadeg 5
Tn xpovikn oTiyuA to = 0, K6Boupe TauTdOXpova Ta vipaTa (1) kai (2).
APEOoWG HETA TNV to = 0, TO CWHPO Z1 TTEQPTEI KATAKOPUPA VW O KUAIVOPOG KATEPXETAI
OTO KEKAIYEVO ETTITTEDO e OTABEPN ETITAXUVON, EKTEAWVTAG KUAION XWpPiG oAioBnon.
Katd 1n didpkeia NG KUAIONG TOU 0 AEOVAG TOU TTAPAPEVEI OUVEXWG KABETOG OTO
emiTTedO TNG O€eAidagG.

A2. Av Tn XpoVviki OTIyun t1 To onueio A, oAOKANPpwWvVEl Pia TTARPN TEPICTPOYNA
Kal €xel Taxutnta PETpou ua = 20 m/s, va UTTOAOYioETE TO MPETPO TNG
EMITAXUVONG TOU KEVTPOU PMACAG TOU KUAIVOPOU KAVOVTAG XPRon TwV VOUWV
TNG KIVAUATIKAG KATA TV KUAION OTEPEWY CWHUATWYV.

Movadeg 7

To owpa 21 TEQTOVTAG KATAKOPUQPA OUYKPOUETAI KEVTPIKA KAl TTAACTIKA PE TO
OwWPa Z2. TO CUCCWHATWHA, AUECWG PETA TNV TTAACTIKA Kpouon ekTeAEi @Bivouoa
TaAdvTwon oe katakopuen dievbuvon, utrd Tnv eTidpaocn dUvaAPNg avTiotaong TNG
MOPOPNG Favr = -0,2u (S.1.), 61TOU U N aAyeRpPIKA TIMA TNG TaxUTNTAG.

Auéowg PETA TNV Kpouaon o pubuodg €kAuong BepuIkAG evépyelag oTo TTePIBAAAoV
gival ioog pe Pe = 3,2 J/s. Na utToAoyioETE:

A3. 10 YETPO TNG TAXUTNTAG TOU CUCOWHATWHATOG AUECWG META TNV TTAAOTIKA
Kpouaon.
Movadeg 5

A4. T1n ouvoAikn Bepuikn evépyela TTou gAeuBepwveTal oTo TEPIBGAAOV aTTd TN
XPOVIKI OTIYUA auéOowg PETA TNV Kpouon €wWG TNV XPOVIKI OTIYyUAR TTOU n
TAAGVTWON TOU CUCOWHATWHATOG OTAUATA.

Movadeg 8

Na Bewpnoerte OTI:

e n emiTaxuvon Tng Bapdtntag g = 10 m/s?.

e Ol KpOUOEIG €ival AKAPIAIiEG KAl KATA TNV TTPAYMATOTTOINC TOUG OEV £XOUUE
aTmwAgla palacg.

e TO VAMO dev oAIoBaivel 010 AUAdKI TNG TPOXOAIQG.

e TO OXN\MQ dev gival uTTO KAipaka.

OAHrIIEZ (yia Touc g€eTalouéVoUC)

1.  Or1 10101 KOI TO Bedopéva TTou gival atrapaiTnTa yia Tnv €miAuon Twv OgpdTtwy kKot AEN
SivovTal oTIg EKQWVAOEIS va avTAnBouv atrd Tov Tivaka SedopévwyV Kal TOTTWV.

2. 210 €EWQPUAAO ToU TETPAdioU va YPAWETE TO £CETACOUEVO PUABNUA. ZTO ECWEPUAAO TTAVW-TTAVW
VO CUPTTANPWOETE TA OTOMIKA OTOIXEIO MaBNTr. TNV ApXA TWV ATTAVTACEWV COG VA YPAWETE
TAVW-TTAVW TNV NUeEpounvia kal 1o €¢eTalduevo pddnua. Na punv avtiypdyete Ta Béuata oTo
TETPABIO KOI VA U YPAWETE TTOUBEVA OTIG ATTAVTACEIG 0AG TO OVOUd 0aG.

3. Na ypdyeTe TO OVOUATETTWVUUG 0AG OTO TTAVW HEPOG TWV QWTOAVTIVPAQWY auéows POAIG oag
Tapadobouv. Tuxov onHEIWoEIS oag TTavw oTa Bépara dev 0a BaBuoAoynboulv oe Kapia
mwepimTwon. Katd Tnv amoxwpnor] 0og va TapadwoeTe Yadi Je To TETPASIO Kal Ta puToavTiypaga.

4, Na ammaviioete oTo TETPAdIO oag o€ OAa Ta BépaTa pévo pe PTTAE 1] Hévo Pe HaUpPo OTUAD e
MeAGv TTou Oev ofAvel TMNa Ta oXAMATA NTTOPEi va XpnoigoTtroindei kai HoAUpI.

5. KdaBg amdvinon mMoTNUOVIKA TEKUNPIWMEVN gival aTTOOEKTH.

6. Aidpkeia e¢€Taong: TpeIS (3) WPEG PETA TN SIAVOUN TWV QWTOAVTIYPAPWV.

7. Xpoévog duvarig amoxwpnong: 17:00.

2AZ EYXOMAZTE KAAH ENMITYXIA
TEAOZ MHNYMATOZ
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