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0dnyog A16pBwong e§eTaoTIKOU SoKIpiou PUOIKAG 4wpou TEXVIKWY ZXOAWV
Maykutrpiwv e§eTdoewyv

levikég odnyieg.

e O1 d10pOwTEC akoAouBouv Tov 0dnyo d1I6pOwaong Kal Ol TIC TTPOCWTTIKEG TOUG
atmoOYeIG i avTIANYEIG.

e [0 KABe onueio 1Tou atmavid o podnTtAg PaBuoAoyeitar pe 1 povada OTTwg
@aiveral oTov 0dnyod diopbwong. Ae divetal 2 | Va TNG povadag.

o T[ivetal 816pBwaon e BETIKO TTVEUUA Kal 0 HaBnTAg KePdIZel TN povada yi auTo TTou
Exel Ocigel O E€pel Kal dev TIHwpEEITaI yia OTI €xel TTapaAgipel. ATd Tnv AAAN n
d16pBwaon dev TTPETTEI va XapaKTNPIZeTal aTTd adIKAIOAOYNTN ETTIEIKEIQ.

Odnyigg yia Tn d16pOwon.

e H mAdyia ypauun / akoAouBoupevn atmd 1o OIaleUKTIKO | onuaivel, EVOANAKTIKESG
0pBEG AECEIC — TTPOTACEIG — APIOPNTIKEG AUCEIC TTOU dUVATOV va XPNOIPOTIOINCOUV
Ol JaBnTéc.

o  TeTpAywveg TTAPEVOEDEIG [....] OivOUV OUYKEKPIPEVEG OONYIEG I ETTEENYAOEIG.

o O1 ayKUAEG {....} TTepIEXOUV AECEIG-TTPOTACEIG Ol OTTOIEC OEV Eival ATTAPAITNTES YIA
va Kepdioel TN Jovada o pabnTig.

e To apiBunmikd AGBOC TTOU TIMWPEITAI O éva PEPOG €VOG UTTOEPWTAMATOS OEV
emnpeddel Tn BabuoAoyia oTo UTTOAOITTO UTTOEPWTNMA | O€ ETTOUEVO UTTOEPWITNHA.
Auvatov OPwg va TIMWPEEITAI N Aammavinon O€ €TTOUEVO UTTOEPWTNUA, AV QUTA
emnpedletal amd 10 apXikd AdBog. Autd Ba kabopileTal aTov 0dnyd d16pBwaong
TNG CUYKEKPIPEVNG EPWTNONG.

e Artroucia povadag PNETPNONG onuaivel OTI XAVETAI N HOVAdA TNV TEAIKI ATTAVTNON,
EKTOC av dnAwvetal BIAQOPETIKA. Agv TIHWPEEITAI dUO QOPES yia TTapdAnwn
pMovadag uETpnong YEoa oTnv idla EpwTNON.

e Ad&Bo¢ cuuBoAioudg aTn yovada PETPNONG OTTWG j avTi J dev TiywpEiTal.

e Ad&BOG Xprion TWV CNUAVTIKWY Yneiwv Ba TipwpEeiTal povo étav kabopiletal atrd
TOV 00NYyo6 d16pBwaong. MNevika Ba yivovtal atrodekTd 2 e 4 ..

e H xprion Tou g = 10 m/s? Ba odnyrioel o AGBo¢ aTToTéAeapa. Av TO aTToTEAEOHA
TTaipvel 1 povada 161 0 JaBNTAG TN XAVEL.

o2& PEPIKEG TTEPITITWOEIG, EKEI OTTOU KaBopileTal oTov 00Nnyo, Ba diveTal yovada yia
TNV EUKpivEIa aTn dIATUTTWOT.

O1 mo katw atmravrioeig divouv povo odnyieg ue Baon T1g otToieg Ba BaBuoAoynBOei To
YyPOATITO TOU PaBNTH Kal N Kabepia dev atroTeAei povréAo ammdavinong. MBavév, opbég
ATTAVTAOEIS TWV JaBNTWVY va PNV TauTiCovTal JE QUTEG TOU 0dnyou.



MEPOZ A": AtroteAsital ammd 10 BépaTta Twv 5 yovadwyv 10 KaBéva.

1. 210 OXAUA QAIVETAI N YPOPIKI) TTAPACTACN TNG METATOTTIONG X, EVOG TAAQVTWTH O€
ouvapTNOon UE ToV XPOVo t.

0 30,

B AV AV I\V/EELV/

v

Na TTpoodIopIicETE ATTO TN YPAPIKA TTAPACTAON:
a) 10 TTAGTOG TNG TOAAVTWONG.

(Movadeg 2)

B) TNV TTEPIOdO TNG TAAAVTWONG.
(Movabdeg 3)
a)4cm [1 pov. yia op86 apiBud (4) kai 1 pov. yia cm] 2 pov.
B)2s [2 pov.yia opB86 apiBud (2) kai 1 pov. yia s 3 pov.

2. 'Evag TTOPTIOC MIKPOKUPATWY EKTTETTEI KUpaTa ouxvoTtntag f = 1,1x10%° Hz.
H Tax0TnTa TV HIKPOKUPATWY 0TO KEVO gival ¢ = 3,0x108 m/s.

o) Na emAéCete TV opOn TTpdTOON:
A) Ta pIKpokUpaTta gival NAEKTPOUAYVNTIKA KUPATA.
B) Ta pikpokUpaTa gival pnxavikad KupaTa.
(Movabdeg 2)
B) Na uttoAoyioETE TO IAKOG KUPATOG A, TWV HIKPOKUMATWY OTO KEVO.
(Movadeg 3)

a) (A) [xavel 2 pov. av dwoel Kal Ta dUo ypauuata A, B] 2 Hov.

B) 3,0x10°/1,1x10% [1 pov. kGBe opBR avTiKaTdoTAON] 2 pov.
=0,027 m [ 1 pov. opB6 atroTéAeopa Kal pov. péErpnong] 1 pov.




3. Z& pIa Aekdvn KUpdATwy, UuddTIiva KUPATO TTPOOKPOUOUV O€ EUTTOdIO HE OXIOWNA,
OTTWG QaiveTal OTO OXAMA.

A 1GOPAGIKN
N EMPAVELDL vepod
Aekdvn ) >
Kopdtmv
EUTOS10
/

o) Na ovopdoeTe TO QAIVOUEVO TTOU TTAPATNPEITAI OTA DECIA TNG OXIOUNAG.
(Movadeg 2)

B) Na oxedidoete TO EUTTODIO KAI TN HOPPI TWV ICOPACIKWY ETTIPAVEIWY OELIA TOU
guTTOdiou, OTAV TO AVOIYHA TNG OXIOMNAG Yivel TPITTAGCIO TOU PIKOUG KUUATOG.

(Movadeg 3)
a) epiBAaon 2 jov.
B) 1 pov. va @aiveTal oTa0ep6 TO A 3 pov.

1 gov. yia guBUypappn R oXed6v euBUYpaApUN IC0PATIKK ETTIPAVEIX
1 pov. yia HIKpOTEPO £0pOG TEPiBAaONG
[AGBOg oTO £0pOG TG OXICUNAG Traipvel 0 pov.]

4. a) Na emAé€ete amd Ta 1O KATW OPYyava-CUCKEUEG €KEiva Ta Tpia, TTou eival
ATTAPAITNTA VI VA PMEAETNOEI N HOPEP TwV OUVAUIKWY YPANHUWY TOU PayvnTIKOU
1Tediou evOG 0WANVOEIDOUG:

TPOQPOOOTIKO TAONG, €UBUYPAPUOG aywyodg, piviopata o10APoU, POATOUETPO,
OWANVoEIdEC o€ BACT, HAYVATNG, AUTTEPOUETPO.
(Movdadeg 3)
B) Na emiAéCeTe TNV 0pON TTPOTOON:
A) To payvnTiKO TTEdI0 €VOG OWANVOEIdOUG MTTOPEI va PEAETNOEI Kal pE
MOyVNTIKEG TTUGIOEG.
B) To payvntikd medio evog 0WANVOEIBOUG £XEI TNV idIA HOPPN PE QUTHA TTOU EXEI
TO JayvnTIKG TTEDIO VOGS TTETAAOEIDOUG PayvATN.

(Movadeg 2)
a) TPoPodoTIKO TAoNG, piviopara o1dpou, cwAnvoeIdég os Baon. 3 pov.
[1 pov. yia KGBe 0pB9]
B) (A) [xavel 2 pov. av dwoel Kail Ta dUo ypauuaTta A, B] 2 Hov.




5. Z10 dITAaVO oXANa @aiveTal Eva atTAO EKKPEUEG.

H Tmepiodog Tou ammAou ekkpepoug Oivetar amd Tn oxéon

v
T = 2m |—
g

a) Na oxXeQIA0ETE TO EKKPEUEG OTO TETPADIO COG KAl VA
OEigeTE TO PNKOG 7.

(Movadeg 2)
B) To prikog Tou ekKpepOUG gival £ = 1,24 m. Na
UTTOAOYIOETE TNV TTEPIOOO TAAAVTWOTNG TOU.

(Movadeg 3)

a) yia 0pB86 oxedlaouo (a1rd TO AV AKPO TOU PEXPI TO K.[. TG 2 pov.

o@aipag-va Qaiveral To KOG EEKABapa)

B) 21r(1,24/9,81)°= [1 pov. kG0 opOA avTikaTdoTACN] 2 pov.

+ 1 pov.
=22s [ 1 pov. 0pB6 atroTéAeopa Kal pov. pETrpnong]

6. H emtdayxuvon evdg apuovIKoU TOAQVTWTA 0€ OUVAPTNON JE TN METATOTTION TOU ATTO
Tn 6€0n 1I00pPOTTIAC TOU, QAiVETAI OTNV TTIO KATW YPAPIKA TTapdcTaon.

a (cm/s?)
N

60

40

20

o) ATTO Tn ypa@IKh TTapdoTacn VA TTPOCOIOPICETE:
(i) To TTAGTOG TOU TAAQVTWTH.

(Movada 1)




(i) Tn péyioTn EMTAXUVON TOU TOAQVTWTH.

(Movada 1)
B) Na uttoAoyioeTe TNV KUKAIKF) OUXVOTNTA W, TOU TAAQVTWTH).
(Movdadeg 3)
a) (i) 6cm. 1 pov.
(i) 60 cm/s? 1 yov.
Bw=(60/6)""= R 60=w’-6 1 pov. yia 0pB aVTIKATAOTAGN
w =3,2rad/s 1 pov. yia Tov apiud 3,2 + 1 pov.
yia To rad/s.

7. ZT0 OXAMUA QaiveTal £€vag €uBUYPAUNOG PEUNOTOPOPOG aywyos. O aywyog eival
opICOVTIOC KOl BPIOKETAI HEOA OE OJOYEVEG PayvNTIKO TTEDIO.

..

aywyog

o) Na oxedidoete oT1o TETPAdIO 0AG TOV aywyd KAl Tn payvnTiky Ouvaun
(duvapun Laplace) mmou d€xeTal o aywyog auTdg.
(Movada 1)

B) To yAkog Tou aywyou cival ¢ = 5,0 cm, n €vTaon Tou NAEKTPIKOU PEUPOATOG TTOU
Tov Olappéel givar | = 1,0 A kal n payvnTikg €maywyn Tou Ttrediou eival

B = 2,0x107 T. Na utrohoyioeTe TN payvnTikA d0vaun F;, (duvaun Laplace).
(Movadeg 4)

a) yioa cwoTtd oxediaoud Tng popdg Tng duvaung 1 pov.
H dUvaun éxel @opd TTPOG Ta KATW

B) F=2,0x107- 1,0 - 0,050 = [1 pov. kKABe opBN avTiIkKardoTaon] | 3 yov.
=1,0x10" N [ 1 pov. 0pB6 atroTéAeopa Kai pov. pétpnong] | 1 Hov.




8. To oxfua tapioTavel £va dIAUNKES KUPA TO oTToio d1adideTal TTPOG Ta OEEIA O€ Eva

eAaOTIKO péoo. Ta ypdapuata A, B, I kai A dgixvouv Tn BEoN OpICUEVWY HOPIWY TOU
€EAQOTIKOU pECOU.

A B r A

o) Na oxedidoere 010 TETPADdIO O0AG TN dIEUBUVON TAAGVTWONG TWV POPIWV.
(Movadeg 2)

B) Ao TIg Téooepelg Béoeig A, B, I kal A va €TIAEEETE TIG BUO TWV OTTOIWY TA POpIa
ATTEXOUV ATTO0TACH £VOG UAKOUG KUMATOG.

(Movadeg 3)
a) < > 2 Jov.
B)A A [oTro1000RTTOTE AAAOG CUVOUAOOG Bev Traipvel povada] | 3 pov.

9. 210 MO KATW OXAMO QAiVETAI N TTEIPAMATIKA OIATAEN ME TNV OTToIa PTTOPOUNE va
emaAnBeluooupe Tov vOuo Tou Faraday yia Tnv NAEKTPOPAYVNTIKA ETTAYWYN.

ST

yoAiBavopetpo

_9

payviTng

anvio

a) Na e€Enynoete 11 Ba Traparnpeital otnv €voeign Tou yaABavouéTpou OTavV O
MayvATNG TTANCIAZEl KAl JETA ATTOPOKPUVETAI ATTO TO TINVio.

(Movadeg 2)

B) Na avaépeTe €vav TPOTTO PE TOV OTTOIO UTTOPEITE VA dNUIOUPYHOETE ETTAYWYIKN
Tdon OTa dKPa TOU OUYKEKPIMEVOU TInviou é€xovrag otn O1dBear oag
OTTOIOOATTOTE OpPyava — OUOKEUEG TOU €PYAOTNPIOU QUOIKNG, €KTOG ATTO
MayVATEG.




(Movadeg 3)

a) atrokAion degId | TTPOG pIa KATEUBUVON 1 pov.
Kal aploTepd {Tou undevog) R TPog TRV avTiBeTn KaTeUBUVOoN 1 pov.

B) .X. Xprion deUTepOU TrNViou cuvdedepévou pe TRy {HeTABANTAG) 3 pov.
TdoNng
| oTroI0dNTTOTE GAAO CWOTO TPOTTO

10. a) Na KOTOVOUAOETE Tn MPNXavh TTOU XPENOIMOTIOIEITAl yIa TNV Trapaywyn
NAEKTPIKNG EVEPYEIAG OE VAV NAEKTPOTTOPAYWYO OTABUO.
(Movadeg 2)

B) Na va petagepbei N nNAEKTPIK  evépyela  PEXPI TO  OTAdIO  TNG
KaravadAwaong, xpenoidoTtrolouvTal ol PeTaoxnuatiotés. Na avagépete Ta
BaoIka pépn aTTd Ta OTTOIA ATTOTEAEITAI EVOG JETAOXNMATIOTAG.

(Movadeg 3)
o) {nAekTpIKA} YEVVATPIO | PWTOROATAIKO 2 pov.
B) TTpwTEUOV Kal deuTEPEUOV TrNnvio / dUo TTnvia 2 pov.
{c16¢epéviog} TTUprVag 1 pov.
MEPOZ B': AmroteAcital amé 5 8épara Twv 10 povadwyv 1o Kabéva.
11. a) Na ypdyeTe TOV OPIOKO TOU €YKAPTIOU KUUOTOG.
(Movadeg 2)

B) Na avagépeTe Katd TTOO0 OTO EYKAPOIO KUPA oXNMATICOVTAI TTUKVWHATA KOl
apaiwuarta r; 6pn Kal KOIANAdEG.
(Movadeg 2)

Y) Na Treplypayere €vav TpOTTO PE TOV OTIOIO MTTOPEITE VA ONPIOUPYNOETE
EYKAPOIO KUUO OTO €PYACTAPIO. 2TNV TIEPIYPAPH 0AG va OXeDIAOETE TNV
TeIpapaTiky diIdTagn mou Ba XPNOIUOTTOINCETE KAl va OVOUACETE Ta dIAQOPQ
MEPN TNG. ZTO OXAMO va QaiveTal Kail n TNy Tou KUPAToG.

(Movadeg 6)
a) opB6g opICHOG 2 pov.
B) 6pn Kai KOIAGdEG 2 pov.
Y) opbn epiypaen 2 pov.
opBn meipapartiki diaragn [va @aiveral n Tnyn] 2 MOV.




opBn ovopaoia pepwv 2 pov.
TM.X. O€ Jia AEKAVN JE VEPO APHVOUME VA TTEQPTOUV OTAYOVEG/a
VEPOU OTNV ETTIPAVEIN TOU VEPOU

12. a) Na diatutrwaoeTe Tov Kavova Tou Lenz.
(Movadeg 2)

B) Na avagépete To1aG apxns TNG PUOIKAG Eival QUOIKI CUVETTEIO O KOVOVAG TOU
Lenz.
(Movadeg 2)

y) Na mepiypdyete €va treipapa e Bdon 10 otroio Ba eRERAIWVETAI O KAVOVAG
Tou Lenz. Na oxedidoeTe TNV TeIpapaTikh S1ATagn Kal va ovouAoETE TO MEPN

nG.
(Movadeg 6)

a) opBn di1aTuTTWON 2 pov.

B) Tng Apxng diatpnong Tng evépyeiag. 2 pov.

Y) opBn Trepiypagn 2 pov.
opOn Teipapartikn didragn 2 pov.
opBn ovopaoia pepwv 2 pov.

m.X. MAnoi1dloupe éva paBdOopPo HaYyVATN O€ EVa AAOUMIVEVIO

OaKTUAIO O OTr0i0g KpEpeTAl EAEUBEPA e VApA. OTav o payviTNG

TTANCI1Adel TO SAKTUAIO, AUTOG ATTOUAKPUVETAI.




13. AUo pOBNTEG XPNOIYOTTOINCAV OTTAO  EKKPEUEG yId va  UTTOAOYiOOuvV  Tnv
EMTAYXUVON TNG BaputnTag. A CUYKEKPINEVO UAKOG ¢ TOU EKKPEPOUG Ol JaBnTEG
MéTpnoav Tov Xpdévo déka TTepIodwy (10T) Tng TaAdvTwong Tou. ETTavéAaBav 10
TTEipapa yia dIOQOPETIKA PAKN TOU EKKPEUOUG. 2TOV TTIO KATW TTiVOKA QaivovTal Ol
METPAOEIG TWV HaBNTWV.

AIA | ¢ (m) Xpovos 10 T Mepiodog T T? (s9)
(s) (s)

1 1,50 24 2,4 5,8 (5,76)
2 1,70 26 26 6.8 (6,76)
3 1,90 28 28 7.8 (7,84)
4 | 210 29 2.9 8.4 (8,41)
5 2,30 30 3,0 9,0

6 | 250 32 3.2 10,2 (10,24)

a) Na oupTTANPwWOoETE OTO TETPABIO CAG TIG DUO TEAEUTAIEG OTAAEG TOU TTIO TTAVW
TTivaka.
(Movadeg 4)

B) Na xapdéete oe PaBuoloynuévoug ALOoveES (OTO TETPAYWVIOUEVO XOAPTi TTOU
Bpioketal oTto TEAOG TOU TETPAdIOU ©CAG) TN YPOAQIKN TTApAcTOCN TOU
TETPAYWVOU TNG TrEPIGdOU T2 € OUVAPTNON HE TO PAKOS ¢ TOU EKKPEHOUG.

(Movdadeg 6)

a) opBn cupTTARPWON TG TTPWTNG OTAANG. 2 pov.
opBn cuptTrARpwon TnG dUTEPNG OTAANG. (ME 2 | 3 ONUAVTIKA Yn@ia) | 2 pov.

B) opON ovopacia Twv aéovwy (Quoikd PEyeBog). 6 pov.
opOn Hovada METPNONG TWV PUOIKWV HEYEOWV.
opOn KAipaka Tou agova X.
opOn KAipaka Tou agova Y.
opBn ToTToBEéTNON TWV CNUEIWYV
opOn xdpagn Tng cubciag.
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14. 210 oxAua @aivovTtal ol UTTEPBOAEG evioxuong TTou oxnuatifovial o€ €mM@AVEIQ
vePOU HETA atrd GUNPBOAN dUO UBATIVWY KUMATWY TTou TTapdyovTal atro TIG TTYEG
My kan M.

/

YtrepBoAn
gvioxuong

H taxutnTa d1adoong Twv KUPATWY OTO vePO €ival u = 5,0 cm/s kal n ouxvotnta
TNG TTNYNG TTou Ta TTapayel sivar f = 1,5 Hz.

a) Na opioeTe TO QAIVOUEVO TNG CUKBOANS dUO KUUATWY .
(Movadeg 3)

B) Na utroAoyioete Tn dilagopd dpduou Tou onueiou A atod TG dUO TTNYES TwvV
KupaTtwy Iy kai M.
(Movadeg 5)

Y) Na avagépete TToia Ba gival n aAAayr) otov apiBud Twv uttepBoAwy étav n

ouxvoTnTa TaAAvTwong Twyv duo TTnywv My kai M, augnOei.
(Movadeg 2)
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a) opB6g opICHOG 3 pov.

B)A=5,0/1,5=3,3cm 2 pov.
Ax=k-A 1 pov.
Ax =2-A (x=2) 1 pov.

=6,6 cm 1 pov.

B) at¢non Tou apIBUOU TWV UTTEPROAWV. 2 Hov.

15. 'Evag TaAavTwTNG KTEAE ATTA} apuoVIK TaAdvTwon. H peTatdtmorn Tou ammo Tn
Béon 100pPOTTIAG TOU TTEPIYPAPETAI ATTO TRV £EiCwOnN:

y = 0,03nu(0,5mt)
H petardmmon divetal o€ HETPA KAl O XPOVOG OE OEUTEPOAETTTA.

a) Na mpoodiopioeTe T0 TTAATOG Y, TG TAAAVTWONG.
(Movadeg 2)

B) Na utroAoyioeTe TRV TTEPiodo T TNG TAAGVTWONG.
(Movadeg 3)

Y) Na xapd&ete oe BabuoAloynuévoug dAgoveg Tn ypa@ikn TrapdoTacn Tng
METATOTTIONG y O€ OUVAPTNON ME TO XPOVOo t, yia XPovikd didoTnua Ouo

TEPIOOWV.
(Movadeg 5)
a) 0,03 m [1 pov. yia 0p06 ap1Bué (0,03) kai 1 pov. yia m] 2 pov.
B) 0,5m =" 1 pov.
T=4s [1 pov. yia 0p86 apiBué (4) kot 1 pov. yia s] 2 pov.
Y) HOP®N YPAPIKNG NUITOVOEIDNG 1 pov.
oXed100 oG Yia 2 TTEpIOdOUGg 1 pov.
gekiva atrd to onpeio (0,0) 1 pov.
opBn Ty TEPIGSOU 1 pov.
opON TP Tou TTAATOUG 1 pov.
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