YMOYPTEIO NAIAEIAZ, AOAHTIZMOY KAI NEOAAIAZ
AIEYOYNZH ANQTEPHZ EKMNAIAEYZHZ
YMNMHPEZIA EEETAZEQN

NArKYMNPIEZ EZEETAZEIZ NMPOZBAZHZ 2023

Mdaenua: PYZIKH (38)

Huepopunvia kal wpa g§éraong: Asutépa 26 louviou 2023

8:00 - 11:00

TO EZETAXTIKO AOKIMIO AMOTEAEITAI ANO AEKAE=] (16) ZEAIAEX
ZYNOAEYETAI AIO TYMNOAOTI'IO TPION (3) ZEAIAQN

MAnpogopicg

To dokipio atroTeAciTal a1Td dUOo PéEPN, To Mépog A™ kal To Mépog B'.

To Mépog A” TrepihapBavel 10 epwTtAoEIG TWV 5 povadwy n KAOe pia.

To Mépog B™ mrepihauBavel 5 epwthioeig Twv 10 povddwyv n KEOe pia.

O1 ouvoAIkéG povadeg Tou dokipiou givar 100.

O ap1Budg Twv povadwy yia KABE £pwTNoN 1 UTTOEPWTNHA QAiVETAlI OTO TEAOG
TNG EPWTNONG Il TOU UTTOEPWTHHATOG O€ TTAPEVOEDN.

EmTpétreTan n xprion pn TTpoyPAapuaTiCOPEVNG UTTOAOYIOTIKAG PNXAVAG.

Odnyigg

Na atraviioeTe o€ OAEG TIG EPWTHTEIG.

Na aTTavTioETE TIG EPWTHOEIC OTO TETPADIO ATTAVTHCEWV.

Na diaBdalete TNV KABE £pWTNON TTPOCEXTIKA KAl VO ONUEIWVETE OTO TETPAdIO
QTTAVTACEWY 0Ag TN 0WOTH apiBunor] Tne.

O1 atravTAoEIG TTPETTEN VA EiVal YPAUMEVES JE TTEVA XPUWHOTOG WTTAE.

O1 ypagikéc TTapacTdoelg va oxedialovial OTO XINOOTOUETPIKO XOPTi TTOU
uTTdpxel oTo TEAOG Tou TeTpadiou atraviioewv. O1 ypa@IKEC TTOPACTACEIS
MTTOPOUV va yivovTal ue HOAURI.

Na @aivovtal 6Aa 1a oTddla TNG gpyaciag oag o€ KABe gpwtnon. MTropei va
TMOTWOEITE povAdES €0TW Kal av n TEAIKA oag atrdvrnon &gV ival cwaoTr.
MTTopei va XAOETE POVADEG av OV XPNOIUOTIOIEITE TIC KATAAANAEG HOVADES
METPNONG OTIC ATTAVTACEIG 0AG.




MEPOZ A": AtroteAcital amé 10 epwTAoEI§ TWV 5 HOVASWYV N KaBgHId.

Epwtnon 1

270 YpA@nua TTApICTAVETAI N CUVICTAMEVN BUVANN TTOU OEXETAI éva OWHPA, TO OTTOIO
eKTEAEI 0pICOVTIA OTTAN APUOVIKI) TAAQVTWOT), O OXEON WE TNV METATOTTION aTTO TN B€0N
Ic0pPOTTiag Tou. To cwpa £xel pala m = 2,0 kg.

fov)

“CJ I 18|

X

o

I o

o
TN
o

05/ 85 0,10 0/15 0

SSRERRSAI 1AAR ISSE!
¥
/

(a) Xpnoipotroiwvtag dedopéva atrd 1o ypapnua:
i. Na rpoodiopioete 10 TTAATOG TNG TOAAVTWONG.

(1 povada)
ii. Na utroAoyioete Tn 01a0epd D TNG TAAGVTWONG.
(1 povada)
(B) Na utroAoyioeTe Tn PEYIOTN TIUA TNG ETTITAXUVONG TOU CWHATOG.
(1 povada)

(y) Na oavagépete OU0 XapoKTNPIOTIKA TNG YPOQIKAG TTapdoTaong, Ta OTroid
emPBeRaituvouv OTI TO CWHPO EKTEAEI ATTAN apuUOVIKr TaAdvTwon.
(2 povadeq)

2eNida 2 atté 16



EpwTtnon 2

AUO cwpaTa apeANTEWY dIAOTACEWVY UE HACEC My = My, = m €ival OTEPEWPEVA OTA AKPA
AeTTTAG p&PRdOoU prKoug L Kal apeAnTéag pacag. To cuoTnua cwUdTwy - paRdou apxIkda
NEEUEi TTAvw o€ Agio opICOvTIO TPATTECL. TN XPOoVIKN oTiyun t= 0 aockouvTal oTa cwuata
Ol 0opICOVTIEG DUVAEIG 131 Kal 132 yla XPOVIKO dIdoTnua At, oI OTToieg €XOUV ioa Kal
oTaBepd péTpa, |Fy| = |Fy| = |F|, eivar TapaAnAeg kar Siapkwg kGBeTeg 0TV €ubEia
TTOU 0piCel N PAROOG, OTTWG PAIVETAI OTO OXNHA.

Kartd 1n didpkeia Tou Xpovikou dlaoTAuaTtog At, TO oUOTNUO CWUATWY - pdRdou
TTEPIOTPEPETAI WG TTPOG KATAKOPUPO AZova, O OTTOI0G DIEPKETAI ATTO TO KEVTPO UAlAG
Tou (KM), pe ywviakn emTaxuvon d,.

O1 atTavTACEIG OTA TTI0 KATW EPWTAHATA VO d0B0OUV CUVAPTHOElI TWV PEYEBWY m, L Kal
7.

(o) Na utroAoyioeTe T GUVOAIKH POTI TwV SUVAHEWY F; Kal F,, WC TIPOC TO KEVTPO
palag Tou ouoTAPATog (METPO Kal kateuBuvan).
(2 povadeg)
(B) Na uttoAoyioeTe TNV aAyeRPIKA TIUA TNG YWVIAKAG ETTITAXUVONG dy TOU CUCTAUOTOG
OWMATWY — papdou.
(3 povadeg)

2eNida 3 a1d 16



EpwTtnon 3

‘Evag avBpwTrog pafdag m = 80 kg BpiokeTal TTAvw OTNV TTEPIPEPEIA EVOG OPICOVTIOU
opoyevoug diokou pacag M = 300 kg kar aktivag R = 1,5 m. To ocuoTtnua diokou —
avOPWTTOU TTEPICTPEPETAI APIOTEPOOTPOPA, XWPIS TPIBES, YUPW aTTO TOV KATAKOPUPO
agova ouppeTpiag Tou diokou Oz, TTou diEpxeTal aTTd TO KEVTPO Tou O, Pe oTabepn
YWVIOKH TaxuTnTa JETPOU |w| = 2 rad/s, 0TTwG aivetal aTo oxrua (a).

Na BewpnoeTe TOV AvOPWTTO WG UAIKO onueio. H potr adpdavelag Tou diokou wg TTpog
TOV Agova TTEPIOTPOPNAG Tou diveTal attd Tn oxéon Is = % MgR?.

(a) (B)

(a) Na utroAoyioete TNV aAyERPIKN TIMA TNG OTPOPOPUAS TOU CUCTHHATOG diOKOU -
avBpwTTou KaTd Prikog Tou agova Oz .
(2 povadeg)
(B) Na egnynoete av Ba petaBAnbei, n ywviakni Taxutnta TEPICTPOPNG Tou dioKoU, av
KATTOI XPOVIKN OTIYM O AvBpwTToG eyKaTOAEiWel TOV OIOKO HE EQOATITOMEVIKA
Tax0TNTa PETPOU |U,]| = |@W|R WG TTPOC TO £€D0QPOC, OTTWG QaiveTal aTo aXriua (B).
(1 povada)
(y) Na dikaioAoyAioeTe TNV aTTAVTNON TTOU dWOATE OTO £pWTNUA (B).
(2 povadeg)
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EpwTtnon 4

‘Eva @opTnyd utretoviEpa €XEl Eva pueyaAo adelo doxeio OTo oW PEPOG TOU YIa VA
avadelel TO OKUPOBEPQ (UTTETOV), OTTWG @aiveTal OTO MO KATw oxnua. To doxeio
TTEPIOTPEPETAI BECIOOTPOPA, PE OTABEPN YWVIOKA TaXUTnTa, yUpw atmmd Tov Agova
oupueTpiag Tou (agovag Oz), ekTeAWVTAG Pia TTAAPN TTEPIOTPOPN KABE 5,7 s. H poTtA
adpaveiag Tou doxeiou wg pog Tov dgova Oz ival 19000 kg m? .

doyeio

Oz

(a) Na uttoAoyioete Tnv aAyeBpikn TIUA TNG OTPOPOPUNRG Tou dOXEIOU KATA PYAKOG TOU
agova Oz.

(3 povadeq)

(B) Na utroAoyioeTe TNV aAyERPIKN TIMA TNG MEONG, OUVOAIKAG POTTAG KATA UAKOG TOU

agova Oz, TTou Ba dexBei To doxeio av dITTAACIACTEI N YWVIOKH TOU TaxuTnTa O€
XPOVIKO didoTnua 4,0 s.

(2 povadeg)
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Epwtnon 5
To 1o K&Tw oxnua atreikovidel To ypdenua 8€ong — xpdvou evog atTAoU appovIKOU
TaAQVTWTA.

©¢éon A 3

Na emAEEeTe Eva atrd Ta onueia 1 éwg 9, oTo OTTOIO:

(a) H emitayxuvon Tou TOAQVTWTA €ival BETIKA Kal TO PETPO TNG TAXUTNTAG QUEAVETAI.

(1 povada)
(B) H TaxuTtnta TOU TOAQVTWTA €ival apvnTIKA Kal TO JETPO TNG AUgAveETal.

(1 povada)
(y) H aAyeBpikn T TNG TaXUTNTAG YiVETAI PEYIOTN.

(1 povada)
(8) H aAyeBpikA TiuA TG eMTAXUVONG YiveTal EAAXIOTN.

(1 povada)

(€) H aAyeBpikh TIuA TNG cuvioTapévng dUvaung TTou JEXETAI O TOAAVTWTAG YiveTal

MEYIOTN.
(1 povada)
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EpwTtnon 6
2¢ éva onueio O, otnv €AelBepn emPAvVEIQ VEPOU TTOU NPEMEI, TTEQTOUV PE OTABEPD
puBuOG 90 oTaydveg To AeTTTd. Anpioupyeital €101 éva eyKAPOI0, ETTIPAVEIOKO, APHOVIKO
KUpa. KAtroia Xpovikr) oTIydr TTapatnEouue OTI KaTd PIAKOG MIag akTivag diddoong Ox
TOU KUPaTog oxnuaTi¢ovTal 7 diadoxIKa PEyioTa (6pn), Ta oTToia KAAUTITOUV atréoTaon
d = 3,0 m. @swpouue 61 TN XPOoVIKA oTiyun t = 0 apxicel n didadoon Tou KUPATOG ATTO
Tn 6éon x = 0.
(a) Na utroAoyioeTe Tnv TaxUTnTa 81Ad00NG TOU KUPOATOG.
(3 povadeg)
(B) ‘Eva pikpd KOUPATI @EANOU €TTITTAEEI O€ OonuEio Z, TO OTTOI0 BPIOKETAI OTAV OKTivVa
d1Gdoong Ox Tou KUpatog ot Béon x1 = 12 m, KAl TAAQVTWVETAI PE TTAATOG
yo = 2 cm. Na uTToAoyio€eTE TN PETATOTTION TOU QEAAOU, aTTd TN BE0N 1I00ppPOTTIAg
TOU, TN XPOVIKA OTIyuA t1= 17 s.
(2 povadeg)

Epwtnon 7

‘Eva owpa ekTeAEl aTTAr] appovikr ToAdvTwon TAGToug Yo = 0,12 m Kal KUKAIKAG
ouxvoTnTag w = 11 rad/s. Tn Xpovik oTiyun t1= 1 s, To cwpa dIEpXeTal atrd TN B€on
IcoppoTriag Tou (y = 0), KIvOUUEVO TTPOG Tn BETIKA KaTeUBuvon.

(a) Na ypayete Tnv €€iowon B€ong — xpOvou TOU CWHOTOG.
(3 povadeg)
(B) Na utroAoyioeTe TNV AAYERPIKN TIMA TAG TAXUTNTAG TOU CWHOTOG TN XPOVIKH OTIYUNA
t2=2s.
(2 povadeq)
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EpwTtnon 8

270 OXAMO TTOPICTAVETAI N YPAQIKN TTAPACTACN TNG TTECNS TOU a€Pa KATA UAKOG £VOG
OTEVOUOKPOU NXNTIKOU OWwANva, otov otroio diadidetal apuovikd nxnTiké KUPa, O€
oxéon ue TN 6€on X, TN XPOVIKN OTIYHN t1. To KOpa diadideTal Katd Tn BETIKA QOopda TOU
agova Ox.
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(a) Na utroAoyiceTe Tn YEyIoTn METABOAN TNG TTiEONG OTOV NXNTIKO CWAAVA, O€ OX£ON
ME TNV aTHoo@aAIpIKN TTiEaN (Patm = 1x10° N/m?), e€aitiag Tng d1adoang Tou NXNTIKOU
KUMOTOG.

(1 povada)

(B) Na mrpoodiopioete Tn Béon X1 €vOG TTOAU AETTTOU TUAMATOG aépa TOU NXNTIKOU
OwArva, To OTT0IO TN XPOVIKN OTIYUNA t1 OTTOTEAEI KEVTPO TTUKVWHUATOG.

(1 povada)

(Y) Na tmpoodiopicete Tn B€0n X2 €vOG TTOAU AETTTOU TPAPOTOG aépa TOU NXNTIKOU
OWANva, To OTTOIO TN XPOVIKN OTIYUA t1 aTTOTEAET AKPO TTUKVWHATOG.

(1 povada)

(®) Na xapagete, aTo XINOOTOUETPIKO XAPTi TOU TETPASIOU ATTAVTHCEWY, TNV YPOPIKNA
TTAPAOTOON TNG METATOTTIONG TWV PJOPIWV Tou agpa atrd Tn B€0n 1I00pPOTTIAg TOUG,
o€ oxéon ue TN 6éon X, yia 0 < x < 40 cm, TN XPOVIKN OTIYMA t1, av Ta gopia Tou
aépa ToAavTwvovTal e TTAGTOG Yo = 1,0 X 1078 m.

(2 povadeg)
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Epwtnon 9

H Maipn ka1 n Avtpn diEpEUVOUV TO PAIVOUEVO TNG CUPPBOANG YE TN BorBgia TTAaKIdiou
OITTANG OXIOPAG Kal laser pAkoug Kupatog 633 nm. To 1o KATW oxnua Oeixvel Tnv
TTelpapaTiky diaTaén Tou  xpnoigotroincav. H o08dévn Bpioketar o€ améoTaon
D = 4,00 m atmd 1o Aakidlo. To oxiua dev gival uttd KAipaka.

o0
TAakiéio 3
OITANS oXIo1AS 3
LASER |---- [ e e Ty
! 5 >

Mpiv TotToBeTACOUY TO TTAQKI®IO BITTAAG OXIOUAG MTTPOOTA aTrd TO laser, kareuBuvav Tn

0éoun laser otnv 086vN Kal onUEIWoaV TO QWTEIVO CNMPEIO TTOU OXNUATIOTNKE OTNV

0086vn Aéyw Tou laser.

(a) H Maipn utrootnpicel 0TI TO onueio autd Ba gival KEVTPO OKOTEIVIG TTEPIOXNS EAV TO
TTAOGKiOI0O OITTARG OXIOUAG TOTTOBETNBEI pTTPpOoOoTd aTd TO laser evw n Avrpn
uTTOOTNPICEI OTI TO ONUEio auTd Ba gival KEVTPO QWTEIVAG TTEPIOXNG.

i. Na ava@épeTe pe roia a1rd TIG U0 ATTOWEIG CUUPWVEITE.
(1 povada)

ii. Na dikaloAoynoeTe TNV ATTAVTNOT 0OG.
(1 povada)

(B) 2Tn ouvéxeia, n Maipn kai n Avipn PETPNOAV TNV ATTOOTACT PETALU TWV KEVTPWV
TEOOAPWYV DIOBOXIKWY QWTEIVWV TTEPIOXWV Kal TN BpAkav 3,06 cm.

Na uttoAoyioeTe TNV améoTaAoN METAEU TWV OXIOUWY TOU TTAAKISIOU.
(2 povadeq)

(y) AkoAoUBwg avTIKaTéoTnoav TO apxIKO TTAAKiIOIO pe éva deUTeEPO TTAAKIOIO OITTANG
OXIOMAG Kal pétpnoav TTAAI TNV oT1réoToon METAEU TWV KEVIPWY TEOOAPWV
OI0d0XIKWV QWTEIVWV Kpooowv. H véa amméoTaon 1rou Bprkav ival 8,10 cm.

Na g¢nynoete o€ 1To10 aTTd Ta dUO TTACKISIA N ATTOOTACN YETAEU TWV OXIOUWYV Eival

MIKPOTEPN.
(1 povada)
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EpwTtnon 10

2710 oxAua 1 @aivovtal duo trnvia M1 kai M2 TTou BpiokovTal og eTTaywyikr ouleuen.
MeTakivwvTag KatdAAnAa Tov dpopéa TG METARANTAG avTioTaong aufAvoupe, ME
oTaBepd puBUOG, TNV £VTOON TOU PEUPATOC TTOU dlappEel To TTRvio MMa.

2710 oXNPa 2 gaivetal n idia didTagn Twv Tnviwv M1 kal M2 eTd TNV €l0aywyr TTuprva
MaAakou o16rpou. MeTakivwvTag KatdAAnAa Tov dpopéa TG METABANTAG avtioTaong
au¢dvoupe, Je Tov idI0 0TOBEPS pUBPOG, TNV £viaon TOU PEUPATOC TTOU dIapPEEl TO
TTnvio M.
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ZxAua 1

(a) Na ypaweTe TOV 0pIoud TNG apoIfaiag eTTaywynig.

(1 povada)
(B) Na g€nynoete av 1o NAEKTPIKO peUpa TTou dlappéel TO YOABAVOUETPO, OTO oxua 1,
Exel eopa amrd o A rpog To I A atrd 10 I 1TpOg TO A.

(2 povadeg)

(y) Na egnyfoeTe o€ 11010 OTTO Ta OXNAMATa 1 Kal 2 n €voeign Tou yaABavouéTpou Ba
gival geyaAuTepn.

(2 povadeg)

TEAOZ MEPOYZ A’
AKOAOYOEI TO MEPOZ B’
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MEPOZX B": AtmroTteAcital atrd 5 epwtRoEIg TwV 10 povadwyv n KaBeuId.

EpwTtnon 11

2TO EPYAOTNPIO, ICOPPOTINOANE TOV TTIO KATW OPOYEVA XAPAKA XPNOILMOTTOIWVTOG
OUVAUOUETPO, OTEPEWPEVO OTO Akpo A Tou Xdpaka (x4 = 0,0 cm) kKal TPIYywVIKG
otipiyda TotmoBetnuévo otn Béon I (xr = 60,0 cm), OTTWG @aiveTar 0TO OXAMO.
AvapTtioaue, oTabud ocuvoAikAg padag 50,0 g, otn 6éon x = 80,0 cm TOu XApaKaA,
PPOoVTICOVTAG 0 XAPOKAG VA 1I00pPOTTEi 0 0pICOVTIa BEoN. Zuyioaue Tov XAPOKa Kal
Bprikape 611 N padga Tou gival myq, = 0,540 kg.

AuvapopeTpo

o ° ocmr{A

10 20 /\70 gg 90 100

(a) Na pETaQEPETE TO OXNMA OTO TETPADIO ATTAVTIOEWY KOl VO OXEDIACETE OAEC TIG
€EWTEPIKEG OUVANEIG TTOU OKOUVTAI OTO OUCTNHA XAPOKA - OTABUWV.

(1 povada)
(B) Na ypQWEeTE TI CUPTTEPAIVETE YIA TO ABPOICUA TWV EEWTEPIKWY POTTWV TTOU dPOUV
OTO oUCTNUA XAPAKA - OTAOPWY 6Tav auTO ICOPPOTTEI.
(1 povada)
(Y) Na utroAoyioete Tnv €vdeIEn Tou SUVAPOUETPOU.
(4 povadeg)
(®) Na utroAoyioeTe TO HETPO TNG OUVAUNG TTOU ACKEI TO OTHPIYHA OTOV XAPAKA.
(3 povadeq)
(€) Na avagépete av Ba GAAade To YETPO TNG dBUVANNG TTOU OOKEI TO SUVANOUETPO OTOV
XApaka, OTnV TIEPITITWON TIOU O XAPAKAG 100ppoTTouce ot TTAdyia B€on
oxnuari¢ovrag ywvia 8 = 60° uye Tnv opifovtia diuBuvon. Na Bswpnroete 6T TO
OUVOUOUETPO TTAPAUEVEI OE KATAKOPU®N BEan.
(1 povada)
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EpwTtnon 12

210 oXAMa @aiveTal KatakOpu@o eAatrplo otaBepdg k = 60,0 N/m, 10 éva dkpo Tou
OTTOIoU €ival akKAOGVNTA OTEPEWNEVO OE 0poPr KAl OTO GAAO AKPO TOU €XEl OTEPEWOEI
ouoTnua dUo CWHATWY Pe paces M = 0,60 kg kar m = 0,30 kg. Ta duo cwuata gival
Ocpéva PETAEU TOUuG MPE AETTTO, afapéc vAua. To ouoTnua CWUATWY — gAaTtnpiou
I00PPOTTEL. TN XPOoVIKA OTIyun t = 0 KOBETAI TO VAua.

m

(a) Na atrodeitete 0TI TO cUOTNUA EAATAPIO — WA M Ba ekTEAETEI ATTAR APUOVIKNA
TAAAVTWON QUECWG PMETA TN XPOVIKA OTIYUA TToU Ba KOTTEI TO Vua.
(3 povadeg)
(B) Na utroAoyioete TO TTAATOG TNG OTTANG APMOVIKAG TAAAVTWONG TOU CUCTHUATOG
eAaTAPIO — cwpa M.
(3 povadeq)
(y) Na xapdete, oto XINOOTOMETPIKO XAPTi TOU TETPAdIOU ATTAVIACEWY, TN YPOQPIKNA
TTaPAoTACN TNG OUVIOTAREVNG BUVANNG TTOU JEXETAI TO CWHA Palag M oe oxéon
ME TOV XPOVO, YIO TO XPOVIKO dIAoTAPA TNG TTPWTNG TTEPIOOOU TAAAVTWONG,
0<t<T.
(4 povadeg)
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EpwTtnon 13

210 oxAMa 1 @aiveTal hia OPOYEVAG, AETTTH, aywyiun pdRdog AM, TTou KOAUTITETAI ATTO
MOVWTIKG UAIKOG, pe padla m = 400 g kal urikog L = 30 cm. H pdpdog BpiokeTal TTvw o€
Agio, opIfovTIO, dATTEDO Kl CUVOEETAI E BUO OpoIa, opIfOvTIa eAaThpia oTaBePdG k =
20 N/m. Ta ehatiipla gival ouvdedepEva O€ ONUEI TTOU I0ATTEXOUV ATTO TO KEVTPO TNG
papdou. To ouoTnua paRdog — eAatrpia BPIOKETAI HECO OE OPOYEVEG JayvNTIKO TTEQIO
ME KATAKOPUYPES YPAUMEG, O OTTOIEG £XOUV TN QOPA TTOU PaiveTal 0To oXApa 1. H évraon
B Tou ayvnTikou T1rediou  éxel pETpo 0,10 T. Apxikd n  pdBdoG 100PPOTTEI.
ATtTopakpuvoupe Tn paRdo, Tpog Ta de€Id, katd d = 8 cm (OXAHa 2) Kal TNV aQriVOUNE
eAeUBepPN TN XPOVIKA OTIYUN to = 0, oTToTE N PAROOG apPXilel VO EKTEAEI ATTAr) APPOVIKN
TAAAVTWON KATA PAKOG Tou dagova OX. (Oewpoupe aueANTEEG OAEG TIG DUVAEIG TTOU
aokouvtal oTn paBdo kKard PAKog Tou agova OX eKTOG aATTO TIG OUVAUEIG TWV
ehatnpiwv).

Na Bswpnoete wg BeTIKA, TN QOopA& TTPOG Ta OeCIA KAl WG X = 0 TNV apxikr B€on
I00PPOTTIag TNG papdou.
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(a) Na utroAoyioeTte Tnv TTEPIOdO TNG ATTANG APPOVIKAG TAAAVTWONG.
(2 povadeq)
(B) Na ypawete TnVv €€icwan 1Tou TrepIypd@el TNV TaxuTnTa TnNG paRdou o€ ouvapTnon
ME TOV Xpdvo.
(3 povadeg)
(y) Na utroAoyioete Tnv ammoAutn iy TnG HEA 110U £TTdyeTan oTa dkpa NG paBdou TN
XPOVIKH OTIYMR TTou N paRdog diépxeTal atrd TN BE0N 1I00PPOTTIAG TNG YIA TTPWTN
Popa.
(2 povadeq)
(®) Na avagépete Tnv TTOAIKOTNTA TNG HEA TN XpOoVIKA GTIyur TTou n paRdog diEpxeTal
atré TN 6€0n 1I00pPOTTIAG TNG YIA TTPWTN POPd.
(1 povada)
(€) Na egnynoete Twg Ba petaBAnBei N atréAuTtn TiuR TNG HEA Tn xpovikr oTiyur 1Tou
N paRdog diépxeTal atrd TN BE0N I00PPOTTIAC TNG YIA TTPWTN YOPd, av dITTAACIOOTEI
N oTaBepd Twv dUO eAaTnpiwy Kal ETTavaAngBei n o Tavw Kivnon.
(2 povadeg)
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EpwTtnon 14

‘Evag uadntrig dével éva oxolvi yakoug L = 2,5 m o€ éva akAGvnTo onueio atrd 1o Akpo
Tou B. O padbntig Teviwvel 10 oxolvi atrd 1o €AeUBepPO AKpPO Tou A, KAl TO KpaTtd
opIfovTio. Tn Xpovikn oTiyun t = 0, o padnTAg Bétel To dkpo A o€ aTTA ApPPOVIKA
TAAAVTWON KATA TNV KATaKOpU@n dieuBuvaon Kal TTPog Ta TTAVW. Anuioupyeital €101 éva
EYKAPOI0 KUPa TTAdTOUG 20 cm TTou d1adideTal atrd apioTePd TTPog OeCIA KATA YAKOG
TOU OXoIvIoU Pe TaxutnTa PéTpou |U]| = 0,8 m/s. AUo onueia Tou oxoiviol K kai A
atmméxouv atmd 1o dkpo A atmréotaon 20 cm kal 100 cm avrioToixa. To TpéXov KUUa
@TAvel OTA dUO onueia e dlagopd @aong 41 rad. To oxnua dgv gival UTTO KAipaKa.

(+)
R

A K A B

(a) Na utroAoyioeTe TO HAKOG KUPATOG KAl TH oUXVOTNTA TOU KUPOTOG.
(2 povadeg)
(B) Na ypawete TNV £€icwan Tou TPEXOVTOG KUPATOS TTou O1adideTal KATA UKOG TOU
oxoiviou, Aaupdavovtag 1o onueio A wg apxn (x = 0) kal BeTIKA opd TTPO¢ Ta BeEIA.
(1 povada)
(y) Na uttoAoyioeTe TN JETATOTTION TOU ONEiou A Tn XpPoVvIKA oTIyun t; = 0,8 s.
(2 povadeg)
(8) Na oxedidoere, oe BabuoAoynuévoug AEOVES, TO OTIYMIOTUTTO TOU KUMPOTOG TN
XPOVIKA OoTIyun t, = 2,0s.
(3 povadeg)
(¢) O paBnTAG OTEpPEwWwvEl aKAGVNTA KAl TO AKpo A TOou oxolviou. Me katdAAnAo
pnxaviouo d1adidovTal 0TO OXO0IVi dUO TPEXOVTA KUMATA idIWV XOPAKTNPIOTIKWY HUE
TO apXIKO KUPa aAAG o€ avTiBeTn kKaTeuBuvon. Na eEnyrRoeTe av atmo Tnv utrépBeon
TWV OUO KUPATWY ONUIOUPYEITAI OTACIUO KUUO OTO OXOIVi.
(2 povadeg)
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Epwtnon 15
A. (a) Na diatuttwoeTe Tov Kavova Tou Lenz.
(1 povada)
(B) Na avagépete pe moia Baoikf Apxr TS PuoIKAG CUCXETICETAI O Kavovag Tou Lenz.
(1 povada)

B. Z1n Cuyapid TngG €IKOvag €ival TOTToBeTnUEVO €va opBoywvio, O10epEVIO TTAQICIO,
MAKOUG L, 0TO E0WTEPIKG TOU OTTOIOU dnUIoUpPYEiTal, JE KATAAANAN SIATagn payvntwy,
OMOYEVEG payvnTIKO TTedio pe diguBuvon KABeTN oTo €TTiTTedO TNG 0eAidag. Méoa atrod
TO TTAQiCI0 Kal KABETa oTO payvnTikd TTedio diEpxeTal o aywyodg AM, o o1roiog eival
ouvOedepEvog 010 KUKAwpa KAMNK, 6tmwg @aivetar otnv eikova. H Cuyapid eivai
pMNdeviopévn Kal éTav 0 BIAKOTITNG A KAEIOEl, QUTA PTTOPET va KATAYPAWE! EiTE BETIKN
€iTe apvnTIKA EVOEIEN.

i

e—L—f

OpBoywvio aldepévio mAaiolo

(a) Otav o di1akdTTNG A KAgioel, N Cuyapid KaTaypd@el BeTIKN EvOeIgn.
i. Na mrpoodiopioeTte TNV KateuBuvon Tng duvaung Laplace TTou aokei To payvntikd
Tedi0 oTOV aywyo.

(1 povada)
ii. Na dikaioAoyioETe TNV ATTAVTNOT COG.

(1 povada)
iii. Na TTpoodiopiceTe TNV KATEULBUVON TOU PayvnTIKOU TTEdiou.

(1 povada)

(B) Av n évdeitn TG Cuyapidg cival 0,13 g va utroAoyioete TO PETPO TNG dUVANNG
Laplace 1Tou aokei 10 payvnTikG 1TEdio OTOV aywyo.
(2 povadeg)
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(y) AvtikaBiotoupe 10 KUKAwpa KAMNK 1ng didragng pe 1o KukAwpa EZHOIKAME, 10
OTTOiO @aiveTal O KATW, €701 WOTE PECA ATTO TO OPOYEVEG PAyvNTIKO TTEdiO va
diépxovTal ol aywyoi ZH kai KA. H évtaon Tou peuuatog oTo KUKAwUA (6Tav KAEIoE!
0 JIaKATITNG), N évraon Tou payvnTikoUu TTediou Kal To Prkog L Tng diatagng tou
OMOYEVOUG PayvnNTIKOU TTEQIOU TTApAUEVOUY T idIa.

| A

Et? =| —t M

H

Z.K‘ ®

Na uttoAoyioeTe Tn véa €voeign TG Cuyapldg, OTav KAgioel o dIOKOTITNG.

(3 povadeg)

TEAOZ ESETAZTIKOY AOKIMIOY
AKOAOYOEI TYNOAOrI'IO
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TYMOAOIO ®YZIKHZ I'" AYKEIOY KATEYOYNZHZ

2T100epEég

Emrdyuvon tng BaputnTtag otnv
eTPAvela TNG 'Ng

m
g=981—

s2

TaxutnTa TOU QWTOG OTO KEVO

m
¢ =3,00 x 108?

PopTio Tou nAekTPOViou

g. = —1,60 x 10719 C

®dopTio TOU TTPWTOVIOU

gp = 1,60 x 10719 C

Mada Tou nAekTpoviou

me = 9,11 x 10731 kg

Madla Tou TTpwTOViou

m, = 1,67 x 10~ kg

Mala Tou veTpoviou

my = 1,67 X 10727 kg

Fevikég Txéoelg
, , _ - , 2
KUKAIKA ouxvoTnTa — YWVIOKR TaxuTnTa w = Tﬂ = 2nf
2XE0N METPWV YPAUMIKAG - YWVIOKAG
TaxuTnTac otnv OKK U= wR
KevTipopoAog eTTITAXUVON TNG OPJAARG v2
KUKAIKAG Kivnong |d| = w?R = =
‘EvTacn ohoyevoug NAEKTPIKOU TTEdiOU _ _ ﬂ
Ax
"Evraon nAekTpIKOU pEUPATOC - 1Aq|
At
AvrtioTaon aywyou R = AV
I
HAekTpIKN 10XUG P = AV

Mnxavikn ZTepeoU ZWHATOG

PoT1rA dUvaung wg Tpog onueio

|M| = |7(|F|nue

PoTr adpdaveiag uAkou onueiou

I = mr?

PoTtr adpdaveiag otepeoU CWHPATOS WG
TTPOG G&ova TTEPIOTPOPNG

I = karkz
k

MepIOTPOPIKA KIVNTIKN EVEPYEIQ CWHATOG

Evw mep = Elwz




STPOPOPU CNUEIAKOU CWHUATISIOU WG L] = 17115 = ml#|[5Inpe
TTPOog 10 onueio O
ZTpocpgppr] Or:]}..l&lGKOU owpardiou o€ |Z| — mlfll = mR2w, L =lo
KUKAIKH TpoxIa
ToAavTwoelg
Néuog Tou Hooke Fo = —k%
sxéan TaxutnTag — Béong v=4w /yoz —y2
Zxéan emrdayuvong — Béong a=—w?y
2100epa TNG AMAH APMONIKH D= )
TAAANTQSH - me
AuvapIKA eVvEPYEIQ CWHPATOG — OPICOVTIOU 1
g\atnpiou Ug, = 5 kx?
(yla®l x =0)
Kouata
Tayutnta d1ddoong KUPATOG v=Af
t
E€iowon TpéxovTtog apuovikou KUPaTog Y = yonu [211 (? + ;)]
AméoTaon peTagu dUO dIAdOXIKWYV D
KPOOTWYV GUHPBOAAC Ax = ”
‘Evracn o@aipikoU KUPATOG WG P,
ouvdptnon g améaTtacng amoé v nyn | [ = Arr?

Emitredo €vraong fAxou

I
p =10log(1)

oy .o 51 1
oxUG appOVIKOU KUJATOG O€ X0pdn p= E.uvwzyoz
E . . 1

VTaon apUOVIKOU KUPA OTOV aépa [ = EPU(UZYOZ
TaxuTtnta d1ddoong eyKAPOIoU KUPATOG T
KOTG MAKOC TEVTWHEVNS XOPOAS R

MrKog KUUATOG opatol QuTog

400 nm < 1 <750 nm

E¢iocwon otdoipyou kKUpaTog

2 2Tt -
Y = 2y000v="np—

27X 21t

Y = 2Yoni—— 0wV —-




E¢iocwon oupBoAng kupdTwy o€

TUXaiieC DIEUBUVOEIC Y = 2Yo0uv [2“

Xy — X
(22)-1

o fon -

Xy + X1
21

)

HAekTpopayvnTionog

MéETpo TNG payvnTiKAG dUvAPNG O€
PEUMATOPOPO aywyo

|F| = |B|1Lnuo

METpo TNG payvnTIKAG duvaung o€
KIVOUHEVO NAEKTPIKO POPTIO

|F| = 1ql|B|l3ue

MayvnTIKR porj ® = |B|Aouve

do

No6pog Tou Faraday E.p = —N—

T = —

dt




