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I'evikég odnyiec.

Ot d10pBmTég akoAoVBOVY TOV 001y BaBproAdynong Kot Oyl TIG TPOSMTIKES TOVG ATOYELG
N AVTIAMYELG.

INvetar 516pBwon pe Betikd mvedpa kot o pabntng Kepdilel T Hovada yi avTd ToLv £)EL
Oci&el 0T E€pet kat OV THmpPEiTaL Yo OTL €Yl TapOAEiyEL.

Odnyieg Yo ™ 10pOmon.

nopevOécelg (....) mepiEyouy AEEEIC-TPOTAGELS Ol OToiec dgv eivan amoapoaitnTeg Yo va
Kkepodioel T povado o padntg.

TeTphyvec mopevOEcelS [.. .. ] dlvouv cuykekpluéveg oonyieg 1 EmeENYNOELS.

N TGy ypoppr / olvel evolhokTtikég opBég AéEelg - mMPOTAcES MOV SVVATOV VA
YPNOLOTO|GOVV Ol LoONTES.

10 aplOuNTIKd AdB0g OV THMPEITUL GE v HEPOC EVOG VTTOEPMTHILATOSG OE LETUPEPETOL
GTO VIOAOUTO LTOEPAOTNHO. AVVATOV OUWOC VO TILOPEITAL GE EXOUEV] GYETIKT ATAVINGN
(6ALoV vVToEPpMTAHATOG) av vt ennpedletal omd T0 AdBog. Avtd Ba kabopileton otov
oonyo.

AdBoc ypnon TV onpavtikov yneiov 0o tipopsitor povo dtav kabopiletor and tov
00ny6 016pBwonc. I'evikd Ba yivovton amodektd 2 pe 4 6.y.

H ypfion tov g = 10 m/s? B 0dnyrioet oe Adboc amotéheopa. Av 10 anotéhecpa maipvet 1
povada T0te 0 padnNTg TN YAVEL.

Xe UEPIKES TEPIMTAOCELS, €Kel Omov Kabopiletar oTov 00MYd, Ba divetar povéoda yo v
gVKpIvELD O JATOTOON.

Ot mo kdTe omavinoelg divouv povo odnyieg pe Paon tig omoieg o fabporoynet to ypamtod
oV paBn kot M kabepio dev amoterel povtéro andvinong. [Iibavov, opBég anavioelg tov
pafntaov vo unv tautifovion pe ovtég Tov 00MYoV.



Mdaénua: ®YZIKH 4wpo T.Z.
Hugpopunvia kai wpa e§étaong: Aegutépa, 10 louviou, 2013
07:30 —10:30
MEPOZX A": AmoteAcital amrd 6 Bépara Twv 5 povddwyv To KabBéva.

1. Z10 oXNua @aiveTal £vag TOAAVTWTHG O OTTOI0G KTEAEI ATTAR APUOVIKN TAAAVTWON.

MNéavw akpaia

0éon A
Ocon Lo TTTTTTmTommoos y=10cm
I00pPOTTIag

KdaTtw akpaia
0éon

a) Na Tpoodiopicete atrd 10 oXrua 1o TTAATOG TG TAAAVTWONG.
5cm (M. 3)

B) O TaAavTwTnG KIveiTal atrd TNV TTAvw akpaia Béon oTn B€on 1I00ppOTTiag Tou o€ XPOvo
0,5 s. Na ypdwyeTte Tnv TTEPiod0 TNG TAAGVTWONG.

2s (1. 2)

2. "Evag @oUpvog HIKPOKUMATWY EKTTEUTTEI KUpATa ouxvoTnTag 2,45x10° Hz.
H Tax0tnTa TV PIKPOKUPATWY gival 3x108 m/s.

a) Na emAEgeTe TNV 0pbr TTpdTAON;:

A) Ta piIKpokUpaTa gival NAEKTPOPAYVNTIKG KUUATA.
B) Ta pikpokUpaTa gival unxavikd KUPaTa.

A (b 2)

B) Na utroAoyioeTe TO PAKOG KUPATOG TWV PIKPOKUUATWV.

3x10° / 2,450x10° = (1.2)
=0,12 m. (u.1)



3. H @Adya Tou KeploU, PTTPOOTA aTTd £va NXEIO TTOU EKTTEUTTEI NXNTIKG KOPATA,
TTEPIOBIKA OEEIA Kal apIoTEPQ.

yYeVVITpLL
. GLYVOTNT®V
nyeio
PAOYQL \
KEPLOY y
SHz

Na egnynoete yiaTi Kiveital TepIodika n GAdya.

KIVEITaI

TO SIA@PPAYHA KIVEITOI OESIA apIOTEPA (p.1)

n diarapaxn diadideTal oTOoV Aépa (p.1)

ME atroTéAeopa Ta HOPIA TOU Cépa MTTPOOTA OTO NXEIO va €KTEAOUV
TaAdvTwon. (p.1)

2TO XWPO dNMIOUPYOUVTAI UTTEPTTIECEIG KOI UTTOTTIECEIG (p.1)

Ol OTTOIEG UTTOXPEWVOUV TN PASGYya o€ TTEPIOBIKN Kivnon (1)

4. a) Na emAé€ete atmd Ta TTI0 KATW OPYAVO-CUCKEUEG EKEIVA TTOU €ival aTrapaitnTa yia va

TTpaypaToTToINBEl TO TrEipapa Tou Oersted.

MayvnTikrp BeAdva -  yEVVATPIA OUXVOTATWY - WJTTATAPIO - WETOOXNMATIOTAG -

PaBdOUopPPOC HayvATAG - KOAWDIA - EUBUYPANMOG UETAAAIKOG aywyog

1 povada yia 3 ard TIG 4 TI0 KATW ETTIAOYEG.
MayvnTikn BeA6va

MTTaTapia

€UBUYPApHOG HETAAAIKOG aywyOg

KoaAwdia

B) Na emmAéEeTe TNV 0pBA TTPOTOON:
A) Ta payvnTika Tedia dnuioupyouvTal aTTd KIVOUPEVA NAEKTPIKA QOPTIa.

B) Ta payvnriké media dnuioupyouvtal atrd akivnTa NAEKTPIKG QopTia.

A (b- 2)



5. H mo kdtw ypagiki tmapdoTtacn Ocixvel Tn HPETATOTTION X, €vOG ATTAOU OpPUOVIKOU
TaAQVTWTH 0€ ouvAdpTNOon JE To XPOvo t.

A

X (M) a5

0,10

s | /N /" N\
/ /

0,00

0
0,05 t(s)

-0.10

-0.15

a) Na rpoadiopioeTe ammd Tn ypagikr mapdoTtaon:
i) To TTAGTOG TOU TOAQVTWTH.
ii) Tnv Trepiodo Tou TAAQVTWTH.

0,10 m (n.1)
2,0s (u.1)

B) Na uttoAoyioeTe Tn oUXVOTNTA TOU TOAQVTWTH.

f=1/T (p.1)
=1/2,0 Hz (p.1)
0,5 Hz (p.1)

6. a) Na diaTuTTwaoETE ToV Kavova Tou Lenz.
0op0n diaTuTTWOoNn Tou Kavova Tou Lenz (M.2)

B) Na ypdyete TTpog Ta TTOU Ba KivnBei To BAKTUAISI TOU OXAUATOG, KABWGS O PayvATNG TO
TTANCIGCEl.

A HayvAtng
XAAKLVO /

SOKTUALSL

apioTepd / Tpog Ta Triow (M. 3)



MEPOZX B': AmoteAcital amrod 4 8épata Twv 10 povadwyv 1o Kabéva.

7. AUO appOVIKOI TOAGVTWTEG EKTEAOUV TAAAGVTWON. TN XPOVIKA OTIYUA TToU OEiXVel TO OXNHA,
0 KABe TOAQVTWTAG BpioKeTal O€ PIa ATTO TIG OKPAiEG BETEIS TOU.

N

TaAavtiwTtAg B

TaAavTwTtAg A

MNavw akpaia 8éon .- _ | e N

O£0N 1I00PPOTTIOG —=—============:  cecemeee&om————. ©fon Ico0ppoTTiag

----- Karw akpaia 8éon

a) H egiowon Tahdvtwong ToU evog atmd Toug dUo TaAavTwTEG diveTal atmd Tn oxéon X =5
NU(tt). H petatommon SiveTal o€ eKATOOTOUETPA KAl O XpOvog Ot deuTepOAeTTTa. Na
YPAWETE yIa TOV TAAAVTWTHA auTO:

i) To TTAGTOG TOU.
ii) Tn ywviakn Taxutnta Tou.

5cm (M.2)
™ rad/s (M.2)

B) Na avagépeTe 160N €ivail n dlagopd GAong METAEU TwV dUO TAAAVTWTWV.
T (rad) (n.2)
Y) O1 U0 ToAavTwTéG €xouv Tnv idia ouxvoTnTa. Na Toug oxedidoeTe 0TO TETPAdIO CAG

otav Ba £xel Tepdoel XpOVOG PIOHG TTEPIODOU. ZTO OXNUA OAG VO ONUEIWCETE Tn B€on
ICOPPOTTIOG KAl TIG aKpaieg B€0€IC TOU KABE TAAQVTWTH.

opB6g oxedIaou6G TG BéoNg IC0ppOTTIaG (M. 1)
opB6G oXESIAONOG TWV AKPAiWV BEoEWV (- 1)
opB6g oXeSIAONOG TNG BEONG TWV CWHATWYV (M. 2)

8. a) Na ypdwete Tov 0pIoHO TOU £YKAPTIOU KUUATOG.

Eivalr n diatapaxn tng otroiag n dieuBuvon diadoong eival KABeTn oTn
O01euBuvon TaAdvTtwong TG TTNYNS. (M. 2)

B) Na TreplypdyeTe TOV TPOTTO PE TOV OTTOIO PTTOPEITE VO dNUIOUPYNOETE DIAPNKESG KUUA O€
eharrplo.



Na 1mpokAnOei diatapaxn Tng omoiag n TaAdvrwon gival TTapdAAnAn pe
TOV KUpIO dgova Tou gAarnpiou. (Y. 3)

Y) Na oxedidoere oTo TETPAdIO 0AG TO OTIYMIOTUTTIO €£vOG eyKApOIou Kupatog. Na deigere
OTO OTIYMIGTUTTO TTOU OXedIGOATE £va OPOG, UIa KOIAGDA KOl TO PIKOG KUPATOG.

6pog UKOC KOLLOTOG

KOLAda.
0opB6¢g oxXeSIAOUOG EYKAPTIOU KUNATOG (M. 2)
opBn Béon yia 6pog (p. 1)
op0n Béon yia KolIAada (M- 1)
opBn aréoTaon yia HRKOg KUPATOG (M. 1)

9. a) Na diatuttwoeTe Tov vouo Tou Faraday.

Op0On S1ATUTTWOT TOU VOUOU EITE TTEPIYPAPIKA EITE HE HABNMATIKEG OXEOEIG.
(b. 2)

B) Na Trepiypdyete €va Treipapa Pe 1o otroio empBeRalwveTal o vouog Tou Faraday. 2tnv
TTEPIYPAPI) OOG VA OXEDIACETE TNV TTEIPAMATIKA SIGTAEN KAl VO OVOUAOETE Ta PPN TNG.

Meipaparikn didragn Ye Tnv otroia ptropei va emipeRaiwdei o vopog. (M. 2)
Ovopacia pepwv didragng (M. 2)

2a@niGg TTEPIYPAPN TTEIPAPATIKAG dladikaciag (M. 2)

MNa mapadsiypa:

L

’ %
mvia

N

HoyviTng

YOAPavOUETPO

NMAnoidfoupe TOV pAYVATN TTPOG TO TTNVIO KAl TTOPATNPOUME ATTOKAION
otnv évdeign Tou deikTn Tou YaABavouéTpou. Maparnpoupe 611 o puBuodg
ME TOV OTrOi0 KIVEITAI O HMAYVATNG e€mnpedder tnv £€vdein orTo
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YaABavopueTpo. MNnvio pe epioodTepeg omeipeg (id10g pubudG Kivnong Tou
MayVvATN) TTPOKOAEI peyaAUTEPN ATTOKAIOT).

Y) Na ypdyeTe U0 £QaPUOYEG TOU QAIVOUEVOU TNG NAEKTPOUAYVNTIKAG ETTAYWYNG.

2 opBa Trapadeiypata (1 povada oTo KabBéva)
YEVVATPIEG, HETAOXNHUATIOTEG, AVIXVEUTEG, NAEKTPIKA QpEva, ...

10. ZT70 MO KATW OXAMA QAIVETAI TO OTIYUIOTUTTO VOGS OTACIUOU KUPOTOG O€ Jia Xopdr|, otav
N TaxuTnTa TaAdvTWwong 6AwV Twv Popiwv TG XOpOAG gival undév.

FevwntpLa dovntig Xopdn

/

. TpoyaAia
OUXVOTHTWV \ \
A

\

Bapidia

A
a) Na avagépete TToon cival n diagopd @dong YeTagu Twv onueiwv A kai B TG xopdnig.

m (rad) (p. 1)

B) Na oxedidoete TO OTIYMIOTUTTO TOU OTACIMOU KUuaTog Otav Ba €xel Tepdoel  Xpovog
MIONG TTEPIODOU.

/'\/\ (n-2)

Y) O apiBuog twv Bapidiwv augdveral, ETOUEVWGS N dUVOUN KE TNV OTTOIO TEVTWVETAI N
Xopon augaverai.

i) Na egnynoete Twg Ba peTafAnBei n TaxuTnTa pe TNV otroia d1adideTal TO TPEXOV KUUA
oTn Xopon.

Oa augnBei n TaxuTnTA (M- 2)

ii) Na g€nynoete av Ba ouvexioel va dnuioupyeital OTACIPNO KUPa oTn Xopdr HETE Tnv
augnaon g dUvauNG TTOU TNV TEVTWVEL.

Av n pe TNV Véa TAXUTNTA TTPOKUTITEI MAKOG KUMOTOG TETOIO WOTE TO
MAKOG TNG XopOdNnGg va gival aképalo TTOAAATTAGOI0 TOU A/2 TOTE ouveyilel
va dnuioupyeital oTAoINO KUHA. (M. 2)

Av 6x1 TOTE Bev dnuioupyeital. (p. 1)



8) 210 oxAua @aivovTtal 4 onueia Tou oTAoIPou KUPaTog. Na ypdweTte 1Toid atrd auTtd eival
OeaUAG Kal TToI0 gival KOIAiQ.

E deopudg (p. 1)
Z KolAia (M. 1)

MEPOZ I'": AtroteAgital amrd 2 Oépata Twv 15 povddwyv 1o Kabéva.

11. AU0 paBntég xpnoigoTroincav atrAd EKKPEPEG yia va UTTOAOyioOouv Tnv €TITAXUVON TNG
BapuTtntag. MeTpouoav Tov Xpdvo €ikoal TTEPIOdwY TNG TAAAVTWONG €VOG EKKPEUOUG
(20T), kaBwg GAAalav To PUAKOG TOU £. ZTOV TTI0 KATW TTivaKa QaivovTal ol JETPAOEIG TwV

MaBnTwv.
Xp6vog 20 T (s)
A/A £ (m) Méon tipR T T? (s9)
MaénTric A MaénTii¢ B (s)
1 1,00 40,1 39,6 1.99 3.96
2 1,20 43,9 42,9 2.17 4.71
3 1,40 47,4 48,0 2.39 5.71
4 1,60 50,7 50,1 2.52 6.35
5 1,80 53,8 53,0 2.67 7.13
6 2,00 56,7 57,3 2.85 8.12

a) Na cupttAnpwaoeTe aTo TETPAdIO 0ag TIG U0 TeAEUTaiEG OTAAEG TOU TTivVOKA.

opOn cuptrAfpwon yia Tn péon TipnR (M.2)
opBi cupuTAfpwon yio TN TIHA T2 (p.1)

B) Na xapdtete o BaBuoloynuévoug agoveg (OTO TETPAYWVIOUEVO XAPTi 0TO TEAOG TOU
TETPAdioOU ATTAVIACEWYV) TN YPOPIKA TTapdoTacn Tou TETpaywvou TN Tepidédou T2 oe
ouvdpTnon JE TO PAKOG £ TOU EKKPEHOUG.



9
T2 (SZ)

’ 1,5 1:7 1,I9 211 2:3 2,I5 z,l7 2,|9 3:1
£ (m)
Ggoveg pE CWOTA PUOIKA pEYEDN (p.1)
OWOTEG HOVADEG METPNONG OTOUG ASOVES (1)
owoTN £MIAOYN KAiMOKOG OTOUG AEOVES (p.1)
OWOoTA onueia (p.1)
KOAUTEPN €UOEia (p.1)

y) Na utroloyioete amd Tnv KAION TNG YPAQIKAG TTapdoTacng tnv emTdxuvon Tng

BaputnTag TTou Bprkav ol yadntéc. Aivetal T2 = 4712'5

oXedI100UOG TPIYWVOU peydAou (p.1)

T22 - T21/ «ez-fl = K)\iOT] (|.12)
[8-4/2,84-2,02 =]

OWOTO ATTOTEAEO A (p.1)
[4,88 upéxpi 4,80 s2/m]

g = 4%/ kAion (1.2)
[8,1 péxp! 8,2 m/s?]

8) Na oxoAidoeTe TNV TIPNA TNG ETMITAXUVONG TNG BapUTnTAG TTOU UTTOAGYICAV OI JaBnTEG.

H mipR givon pikp6TEPN TG S0Bgioag TIMAG Tou 9,81 m/s?.
H amrdékAion ptropei va o@eiAeTal o€ TUXAia ] CUCTNHATIKA CQAApATO.

(b 1)



12. 'Evag eubuypappog aywyog KIVEITal ue TaxutnTa U = 6 cm/s Y€0a O€ OJOYEVEG PAYVNTIKO
medio payvnTIKAS eTaywyAs B = 2,0x102 T. To PAKOG TOU aywyoU PECa GTO HayVnTIKO
medio gival 5 cm.

9
X B
A r
—aywyog

¢ U=6cm/s

a) Z1a dkpa Tou aywyou Trapdyetal emaywyik Taon. Na oxedidoete Tov aywyd OTo
TETPABIO OOG KAl VO ONPEIWOETE TV TTOAIKOTATA TNG ETTAYWYIKAG TAONG.
opB6¢g oxedlaoudg [oTo A gival TO ApvnNTIKO TTPOC O] (M- 2)

B) Na uttoAoyioeTe TNV TIUA TNG ETTAYWYIKAS TAONG OTA AKPQ TOU aywyou.
2,0x10% x 6x10 x 5x1072 = (n. 2)
= 0,06 mV (0. 1)

y) Z1a dkpa Tou TTIO TAVW aywyoU ouvdéeTal €vag AAUTTAPOG TTUPAKTWONG HE
xapakTtnpioTiké (3V, 0,3 A).
i) Na uttoAoyioeTe TNV £viaon Tou NAEKTPIKOU peUpaTog TTou Ba dlappéel Tov AauTITAPA.

avriotaon = 3/0,3 (M. 1)
=10 Q (M. 1)
0,06x10° /10 (p. 1)
=6x10° A (p. 1)

i) Na avagépete av o AauTTTApag 6a @wTOROAEI.
o AauTrTRPOg OEV PWTOROAEI (M- 1)

8) Na mepiypdyete éva Treipapa pe 1o otroio Ba emPBeRaiwoeTe OTI 0TA AKPA TOU TTIO TTAVW
€UBUYpauPOU aywyoU TTapdyeTal ETTAYWYIKA TAON. TNV TTEPIYPAQPr] 0OG VA OXEOIAOETE
TNV TEIpapaTik OIdTagn Kal va ovopaceTe Ta Opyava Kal TIGC OUOKEUEG TTou Ba
XPNOIUOTTOINOETE.

OX£DI0 TTEIPAMPATIKAG SIATASNG (M- 2)
ovouagcia opydavwy (M- 1)
opOn ka1 capng TEPIYpaPn (n.2)
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MNa rapdadeiyya

ay®yog

yoAPoavoueTpo

BYIN

HoyVNTES

~ S

€UBUYPONHOG aYWYOS KOBEI TIG YPOMMESG HOYVNTIKOU TTEdiou

YOABAVOMETPO TrOU &ival EVWMEVO ME TOV aAywyd KATAYPAQPEl TNV
ETAYWYIKA TAON

TEAOZ EZETAZITIKOY AOKIMIOY
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