AYKEIO AMOZTOAOY MAPKOY

AZKHZEIZ NArKYMPIQN 2018-2019

KE®AAAIO 4: HAEKTPOMAINHTIZMOZ

1. ApBpwTd aywyiho TTAqicIo gival KABETA TOTTOBETNUEVO OE OPOYEVEG HayvnTIKG TTedio.
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Apxikd 10 TTAQiCIO €ival KAEIOTO (ZxNua 1). TN ouvéxela To TTAQIoI0 aAAAdEl oxrua Kai
METATPETTETAI O€ TETPAYWVO (ZXAMATA 2 Kal 3), daTNPWVTAS TO ETTITTEDO TOU CUVEXWG
KGBeTO 0TO PayvnTIKG TTEDIO.
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(a) Na egnynoete yiari dnuioupyeital HEA oTo TTAQiclo, KABwG auTd PETATPETTETAI ATTO
TNV APXIKr TOU Hop®n O€ TETPAYWVO. (Movada 1)

(B) Na ypaweTte av n @opd Tou NAEKTPIKOU PEUPATOG OTO TTAQICIO, KOTA TNV AVATITUEN TOU
o€ TETPAywVo, ival apioTepOaTpo@n f degidaTpoPn. Na eEnyACETE TNV ATTAVTNOT COG.
(Movabdeg 2)

(y) To mAqicio petatpétreTal ammd Tn JOP@r) TToU €iXe 0TO oxAua 1 oTn YOP®NA TTOU €XEI
OTO ZXAMUa 3 0€ XPOVIKO dldoTnua At = 63 ms. H payvnTik €maywyr] Tou Trediou €XEl

METPO |§| = 58 mT. H avrtiotaon Ttou TAaiciou €ival R = 0,44 Q kal TO PAKOG KAOe
TIAeUPAG Tou gival 12 cm. Na BewprnoEeTe TO TTAXOG TWV TTAEUPWYV TOU TTAQICIOU apeEANTEO.

Na utToAoyioETE TN PEON €viAON TOU PEUPATOG, TTOU dIappPEEl TO TTAQIOIO KATA T DIAPKEIQ
QUTAG TNG METATPOTTAG.
(Movadeg 2)

2. To MO KATW OXNAMUO OEiXVEI £va UETAOXNUATIOTH, TTOU TTEPIEXEI £VA TTUPAVA PAAAKOU

o1dfpou. 210 €va OKENOG Tou TTUpAva TotroBeteiTal Tnvio 960 oTTelpwy. ZT0 GAAO
OKEAOG TUAiyeTal XaAapd cUpua o€ Pop@r TTnviou 12 oTrEipwy. 2Ta AKPA TOU TTRViou
Twv 960 oTreipwv e@apudleTal evaAhaoodpevn Téon 240 V.
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(a) Na egnynoete av évag AauTITipag, Taong Kavovikng Asitoupyiag 3V, 6a ewToBoActi
Kavoviké av ouvdeBei oTa dkpa Tou BEUTEPEUOVTOG TTNViou.

(Movabdeg 2)

(B) i. Na ypdayete av etrnpeadletal n ewWTOROAId Tou AQUTITAPA ATTO TO YEYOVOG OTI TO
deuTepeUoV TTNVIO BEV €ival TUAIYPEVO OQIKTA OTOV TTUPKVA.

(Movada 1)
ii. Na eg€nyfoeTe TNV a1T@vTNnOr 00G.
(Movada 1)

(y) Na egnynioete yiati 6a peiwBei n @wtofoAia Tou AauTTAPA, OTAV OPAIPECOUNE TO
TTAvVW PEPOG TOU TTUPHVA.

(Movada 1)
3. To didypaupa deixvel PIa NAEKTPIKA YEVVATPIA, N OTToia aTToTeAEiTAl OTTO €va €TTITTEDO
TINViO, TTOU UTTOPEI VA TTEPICTPEPETAI OE OUOYEVEG HayvnTIKO TTedio. To Tnvio €xel 500

omreipeg. KaBe otreipa éxel eyBadov 2,5 x 1073 m2. Tn xpovikri oTiyun t = 0 To TInvio
€ival KABETO OTIG OUVOUIKEG YPAMMPES TOU PayVNTIKOU TTEDIOU.

t=0
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Katd Tnv TTEPICTPO® TOU TINViOU, N OUVOAIKI HayvnTIK pory Méoa aTrd TO TInvio
METABAAAETAI PE TOV XPOVO OTTWG OEIXVEI N TTIO KATW YPOPIKN TTapdoTacn.
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(a) Na xpno1yoTToINCETE TN YPAQIKY TTAPACTACN YIA VO UTTOAOYIOETE:

i. TN ouxVvOTNTA TTEPICTPOYPNG TOU TTNVIOU
(Movada 1)

ii. TN MayvnTIK €TTAywyr TOU OMOoyevoUug upayvnTikoUu Trediou, pEOA OTO OTTOIO
BpiokeTal To TTNVIO.

(Movadeg 2)
(B) Na egnynoete yiati avamrtuooeTal nAekTpeyePTIKA duvaun (HEA) ota dkpa Tou TTnviou.
(Movada 1)

(y) Na diatutryoeTe TOV VOO TTOU OIETTEI TO PAIVOUEVO.
(Movada 1)

(8) Na utroAoyioete Tn p€yiotn HEA 110U avamTUcoETAI OTA AKPA TOU TTnviou.
(Movadeg 2)

(¢) Na oxedidoete TN ypa@ikh Tapaotacn TG HEA oTo tmvio yia 1o xpovikd didotnua
0—-15x1073s.
(Movabdeg 3)

4. (a) Na egnyfoeTe TOTE Eva aywyog dEXETAI NAEKTpOoAyvVNTIKA dUuvapn.
(Movada 1)
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(B) ‘Evag peupatopopog aywyodg pnkoug L = 5,00 cm Bpioketar oA O€ OPOYEVEG

HayvnTIKG TTEdio payvnTIKAS eTaywyris B=2,50x10°T . H évracn Tou peUuaTOg TTOU

dlappéel Tov aywyo civar | = 8,00 A.

i. Na uttoAoyioete TO HETPO TNG NAEKTPOUAYVNTIKAG BUVANNG TTOU BEXETAI O AYWYOG.
(Movadeg 2)

ii. Na ggnynoete 11 Ba cupBei 0TV NAEKTPOPAYVNTIKA dUVANN TTOU BEXETAI O AYWYOG av

AVTIOTPAQEI N OPA TOU NAEKTPIKOU PEUPATOG KAl N £vTaon Tou Yivel 4 A.
(Movadeg 2)

5. O PeETAOXNUATIOTAG TTOU @AIVETAI OTO IO KATW OXNAMA, €ival pia didtagn n oTtroia
A&IToupyei ue Baon Tou eaivopevVo TNG auolIBaiag TTaywyng.
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(a) Na opicete TO Qaivouevo TnNG apoifaiag eTTaywyng.
(Movada 1)
(B) Na g&nynoete pe Baon 1o vouo Tou Faraday yia TNV NAEKTPOPAYVNTIKA £TTAYWYN, av

O METAOXNMATIOTAG UTTOPEI VA AEITOUPYAOEI HE OUVEXEG NAEKTPIKO PEUNA.
(Movadeg 2)

(y) Na e€nynoete pia e@apuoyr Twv HETAOXNMATIOTWY OTNV KaBnuePIvOTNTA HOG.

6. H petaAAiki pdpdog KA, pnkoug (=0,50m PBpioketar akivntn mavw o€ Agioug
METAAAIKOUG aywyoug OTTWG QAiveTal OTO IO KATW OoXAMA. Tn Xpovikh oTiyuip t =0 s
oTn pdpdo aokeitar duvaun pétpou 2,0x10°8 N. O METAAAIKOG aywyog £Xel aueAnTEQ
avriotaon evw n avriotaon g pdapdou civai R=10Q. MeTagl Twv TTAEUPWV TOU
METAAAIKOU aywyou UTTApXEl OTABEPO OPOYEVEC PayvnTIKO TTEI0, HAyVNTIKNAG ETTAYWYAS
B=2,0x103T . O payvnTikéc SUVOMIKEC YPOPUEC €ival KABETEC OTO €TTiTedO Tou
aywyou.
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o

UETAAMKOG 0y yOg j

Yo tnv emidpacn tnG duvaung F n pdRdog atrdkTNoE TN XPOVIKA OTIyuA t1 TaxuTtnTa
METPOU 0,2 m/s.

(a) Na uttoAoyioEeTE TN XPOVIKA OTIYMNA t1 :
I. TNV ETTAYWYIKK TAON TTOU dNUIOUPYEITAI OTA AKPA TNG PpAROOU.
(Movabdeg 2)
ii. TNV £€VTaON TOU ETTAYWYIKOU PEUPATOG TTOU dIAPPEEI TO KUKAWUA.

(Movadeg 2)

iii. TO HETPO TNG NAEKTPOUAYVNTIKAG dUVANNG TTOU AOKEITaI TNV PARdO.

(Movadeg 2)
(B) Na trepiypdyete Tnv Kivnon TG pAaBdOou Ta Xpovika dlaoTAuaTA:
i. 0ststy
(Movadeg 2)
i, t>t
(Movadeg 2)
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7. A. Zg TrEipapa PEAETNG TNG NAEKTPOUAYVNTIKAG ETTAYWYNAG XPNOIMOTIOINONKE N TTI0 KATW
TTEIPpAATIKA diIaTagn.
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OpBooTtatng

O1 yabnTtég dgnvav payvATn atrd KATToI0 UYWOoS va TTEPACEl HECA aTTO TTNVio PEXPI va
€€ENBel TTAApWG Kal €AaBav otnv 0Bdvn Tou UTTOAOYIOTH) TNV TTIO KATW YPOQIKN
TTapdoTaon. H ypagikry Tapdotaon Oivel TNV eTayOuevn TAON O OXEON UE TO XPOVO.
(Znu: H kataypa®r apvnTIKwWV XPOVWV OTnN YPOQIK OQEIAETAI OTO AOYIOUIKO TNG
Alaouvdeong).
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(a) Na atravtioeTe TIG M0 KATW EPWTACEIG TTOU APOPOUV TNV KAUTTUAN 1.

i. Mati n eTayoduevn 1aon €ival JeyaAutepn KAt atmOAUTn TIPR OTO OEUTEPO TUAMO
TNG KAMPTTUANG;
(Movadeg 2)
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ii.  Trekppadel To EYPAdOV KATW ATTO TNV KAPTTUAN 1; (Movada 1)

iii. Moo n oxéon Twv dUo euPadwyv BeEIG Kal apIoTEPA TNG ApXNg Twv agovwy; Na
OIKAIOAOYNOETE TNV ATTAVTNOT OOG. (Movadeg 2)

(B) Na ypdyere 2 mOavéc allayég TTou WPTTOPEl va €yivav OTNV TTEIPAPATIKA
O10dIKACia WOTE va TTAPOUNE TNV KAPTTUAN 2. (Movadeg 2)

(y) Na oxedidoeTe TTOIOTIKA T HOPQN TNG KAPTTUANG, €AV TO UAKOG TOU TTnviou ATav
TTOAU PEYOAUTEPO ATTO TO PAKOG TOU JAyVATH. (Movada 1)

B. AAAN opdda padntwyv TTPayUaTOTIOIE TTEIpAUa YE TN XPRoN TETPAYWVOU TThViou
(oxnua). Elodyouv e otabepr) TaxuTnTa, TETPAYWVO PIKPO TTNVIO KABETA Yo O€
OMOYEVEG MayVNTIKO TTEDIO, TO OTTOIO £XEI EKTAON KATA WIKOG TNG Kivnong TOU TTnviou,
OITTAGoIa atrd Tnv TTAEUPA TOU TTNViou.
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Na oxedlGoETE TTOIOTIKA TN HOPYN TNG YPOQIKNG TTapAoTaonG TNG ETTAYOUEVNS
TAONG O€ OXEON ME TOV XPOVO YIA TO XPOVIKO dIACTAPA aTTd T OTIYUR TTOU apXilel
VO EICEPYETAI TO TINVIO OTO payvnTikG TTEdio YEXPI TN OTIYUA TTOU €CEPXETAI
OAGKANpPO.

(Movada 1)
Na eEnynoeTe TN HopYr) TTOU OXEDIACATE.
(Movada 1)

8. 210 1Mo KATW oXAMa paivovtal duo Trnvia N1 kai M2, Ta oTT0Ia ATTEXOUV APKETA TO £va ATTO
TO GANO, Kal duo paBdouop@ol payvAteg M1 kar M2, To payvnTiké 1edio Tou KABe
paBdopopPou PayvhTn €TTNEEALEI UOVO TO TInvio TTou BpiokeTal SITTAQ TOU.

0

paBdOPOoPPOG payvATNG M1 atropakpuveTal atrd 10 Trnvio M1, OTTWG @aiveTal oTo TTIO

KATW oxnua. To oxApa dev gival oxedIAoPEVO UTTO KAIPOKA.
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Na eEnynoeTte Tpog Ta TToU Ba dexBei payvnTik duvaun o payvATng M2 TTou BpiokeTal
akivnTog ditrAa atrd 1o Trnvio M2, KaBWwg o payvATng M1 atropakpuveTal aTrd 1o TTRvio M1
KATA MAKOG TOU Ggova Tou TTnviou. (Movadeg 5)

9. Aywyd¢ 0 0TT0i0g SlappéeTal amd peupa éviaong 168A éxel Tufua 8,75x107m tou

LAKOUC TOU va BIEpXETal KEBETa péca ot opoyevée payvnmikd Tredio 444x107°T émuwc

QaiveTal oTo MO KATW OXAMA. TO KUKAwUaA TTEPIEXEI DIATAEN, N OTToia YETPA TN POTTA KATA
MRKog Tou dgova KA, Adyw TnG dUvaung oTov aywyo aTrd To yayvnTiko TTedio.

A K . Mpog myn
250em - e0paToq

Mpog myn
peluatog

(a) Aedopévou 6T o1 Bpaxioveg AK kar BA €xouv prikog 25,0 cm,va uttoAoyioETE TO
METPO TNG POTING TNG BUVANNG KATA PKOG TOU Agova TTepIoTPOPNG KA.
(Movabdeg 2)

(B) Na kaBopiocete TnVv KatelBuvon TNG POTING. (Movadeg 3)
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10. Y10 TapokdTw Oidypaupa éva BeTik6 16v pagog Mkar @opTiou +@q KIvoUpEVO e

—

TAXUTNTO D EICEPXETAI O TIEPIOXH] OTNV OTIoi0 UTTAPXEI OPOYEVEG payvnTikd TTediO,
payvnTIKAG emaywyng B. To payvnTiké tedio gival kGBeTo aTo €miredo TNG oeAidag.
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(a) Na petagépete To dIdypAUPO OTO TETPABIO ATTAVIACEWY OAG KAl va OXEOIAOETE TN
duvaun TTou dEXETAI TO IOV ATTO TO PayvnTIKG TTEdIO. (Movada 1)

(B) Na ggnynoeTe yiati To €pyo TNG dUVAPNG TTOU DEXETAI TO 10V ATTO TO PAyvNTIKO TTEDIO0
gival unoév. (Movada 1)

(y) Na egnynoete yiati 1o 16v Ba diaypdwel KUKAIK) TPOXIA OTnV TTEPIOXH TOU
MayvnTIKoU TTediou. (Movada 1)

(8) Na e€aydyete TNV oxéon utroAoyiopou TnG akTivag [ mg KUKAIKNG TpoXIAag TTou Ba

diaypdwyel 10 16V CUVOPTACEI TWV JEYEBWV ‘B‘ M, q kai
(Movadeg 2)

11.>10 oxnua 1 @aivetal évag CUyOg TTOU UTTOPEI va XpNoIYoTToiNBei yia Tn PuéTpnon Tng
évraong payvnTikwy 1Tediwv. To KaTtw pépog Tou oupudTivou Bpodxou KAMN Bpioketal
Méoa ot opoyevég payvnTikd TTedio. Otav o dIakOTING & €ival avoikTog, o Cuyog
IOCOPPOTTEI OTAV TOTTOBETACOUNE G~ auTdv €va Bapidl paddag my = 100 g, OTTWG QaiveTal
oTo oxAua 1.
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Ixfuea 1

Ortav o d1okOTITNG & KAEioEl, TO HayvnTIKO TTedio aoKei dUvauN oTa TUAPATa Tou Bpdxou
TTOU BpiokovTtal €viog Tou Trediou, Kal yia va TTETUXOUME TTAAI 1I00ppoTTia Tou (uyou
TTPETTEI va TOTTOBETAIoOOUPE O auTdv éva Bapidl pafag m, = 118 g, OTTWG @aiveTal oTo
oxAua 2.

Ixfpa 2

(a) Na g€nynoete 1o Adyo yia TOV OTTOIO yIa va TTETUXOUME I00ppOoTTia Tou {uyou, OTav O
O1aKOTTITNG O €ival KAEIOTOG, TTPETTEI va TOTTOBETACOUUE Bapidl ueyaAuTtepng palag.
(Movadeg 2)

(B) To TuAua KA Ttou Bpdxou éxel pnkog 10,0 cm, Kai n €vTaon Tou NAEKTPIKOU PEUUATOG
TTOU TOV DlappEEl, OTAV 0 DIOKOTITNG Eival KAEIOTOG gival 2,5 A. Na UTTOAOYIOCETE TO PETPO

NG éviaong B tou MayvnTiKou TTediou.
(Movadeg 3)
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12. Tetpdywvo auppdtivo TrAaigio AFAZ, TrAeupdg £ = 0,50 mkal guvoAIKAG avTioTaong
Ror =0,50Q, cival otepewpévo Katakdpupa o€ TTAAOTIKO AUAEAKI Kal EICEPXETAl HE
oTaBepr] TaXUTNTA, WETPOU |6|=1,0E, OE OMOYEVEC POYVNTIKO TIEdIO évTaong WETPOU
s

|l§|= 0,50 T, To oTroio gival KABeTO OTO €TTITTEDO TOU TTAQICIOU Kal oTnVv TaxUuTNTa 0. TO
TTAQiCI10 apXidel va EI0EPXETAI OTO PJAYVNTIKO TTEDIO TN XPOVIKA oTiyu t=0.
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(a) MNa 1o xpovikd didoTnua 1Tou dIaPKEI N €i00d0¢ TOu TTAAICIOU OTO PayvnTIKO TTEdIO:
i. Na utroloyioete Tnv nAekTpeyepTiK OUvaun (H.E.A.) ommd emaywyn TT0U
dnuioupyeiTal oTo TTAQiCIO.
(Movabdeg 2)

ii. Na uttoAoyioeTe TNV £VTOOT TOU ETTAYWYIKOU PEUPOTOG TTOU dlIapPEEl TO TTAAICIO.
(Movabdeg 2)

iii. Na TpoodIopiceTe TN QOPA TOU ETTAYWYIKOU PEUPATOG TTOU dlappEEl TO TTAQICIO.

(Movada 1)
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