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A. Epwrtnosig lNoAAanAng EmiAoyng
Na ypdyete oto teTPAdIo oag tov aplbuo Kabeuidg ano TI¢ Mapakdtw EPWTNOEIC Kal OimAa To

ypduua mou avtioToIXEl 0TN OwaoTr anavrnon.

1. a v napaywyn €vaAAacoduevng taong mAdroug V, €va mAaiolo MEPIOTPEPETAl HEOA OF
OLOYEVEC payvntiko medio €vtaong B. Av OimAacidooups thv MeEPIoO0 MEPICTPOPNS TOU
nAaiciou, diatnpwvtag otabepn tv £vtaon B tou payvntikoU mediou, TOTE TO MAATOC TNG

evaAdacoouevng taong yivetal ico pe

a. V. B. 2V. Yo 5 S &
Hpep. 2020

2. Av 1po@0o00TIo0ULE £€va OWANVOEIOEG LE peupa Evtaong |, TOTe oTo PECOV TOU N €viaon
TOU payvnuikou mediou E€xel PETPO B. Av kOwouue otn pHEON TO OWANVOEIOEC Kal
TPOPOOOTIOOULE TO £€va KOUUATI TOU HE peUUa iolag Evraong |, T0Te n €vtaon tou payvntikou

MEDIOU OTO ECOV TOU KOUUATIOU aUTOU EXEL IETPO

B

a. B. B. 2B. Y. - - 0. 7

Hpep. 2020

3. 2ta dkpa avuotdtn pe avtiotaon R e@apuoletal evaAdacoouevn tdon pe e€iowon
U =100 nu(wt) (S.1.). H avrtiotoixn evepyoc tdon €ival ion e

a. 10042 V. B. 50V. Y. 5042 V. 3. % V.

Emav. Hpep. - Opoy. 2020

4. H payvnukn pony @, mou Olépxetal and pia minedn emipavela guBadou S, n omoia
Bpioketal yéoa o€ opOYEVEG LayvnTIKO MEDIo
a. eival péylotn, otav n em@avela ivat mapdAAnAn ot OUVAHIKEG YPAHHES TOU HAyVNTIKOU
mediou.
B. eival dlavuopatiko pEyebog.
Y. €lvat péylotn, Otav n empdvela ival KABeTn ot GUVAHPLIKEG YPAUUEG TOU Hayvntikou
nediou.
0. éxel povada pétpnong to 1 Tesla (1T).

Hpep. 2021

5. H evaAdacoduevn tdon mou avamtuooETal 0Ta AKPa £VOG TMAQIGIOU, TIOU MEPIOTPEPETAl
HEOQ O€ OLOYEVEG ayvNTIKO MEDIO L€ ywVvIakn taxutnta w, €xel TN gopen u = V.nuwt.
Av dimAaciactei n ywviakn taxutnta mepIoTPo®ng Tou mAaiciou, n evaAAaccouevn taon 6a
EXEL TN HopPN:
a. u=V.nuwt. B. v=V.npwt.
Y. U=2V.npwt. 6. U=2V.npwt.

Emav. Hpep. - Opoy. 2021

6. 270 KUKAWLA TOU Mapakdtw oxXnpatog to mnvio ocuykpateitai akivnro.
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A000000

a. Otav o payvAtng amopakpuUVETAl dmd TO TNVio, 6To AKpo A Tou mnviou gp@aviletat

Bdpelog mOAog (N).

B. otav o payvAtng amopakpuvetal amd To mnvio, oto dkpo A tou mnviou gpgaviletat

votlog moAog (S).

Y. otav o payvAtng mAnclalel To mnvio, 6To akpo A Tou mnviou gpgaviletal Bopelog moOA0G

(N).

0. Otav o payvntng HEVEL akivntog, oto akpo A tou mnviou epgaviletal Bopelog moAog (N).
Emav. Hpep. - Opoy. 2021

7. Av 10 MAATOG TNG £vTaong Tou evaAAacoOUEVOU PEULATOG TIOU OlAppPEEL €vav avtioTdn
unodimAaotactei, TOTE 0 pPUBUOC HE TOV oOmoio o avtiotding amodidsl Bepuotnta oto
nepiBaAAov:
a. umodimAactdetat.
B. OdurAacialetal.
Y. umotetpamAactaleTal.
6. tetpamAactaleral.
Huep. 2022

8. To OUVOAIKO (POPTio TOU UETAKIVEITAlI OE KAEIOTO KUKAWLA, AOYyw PaivouEVou enaywyng,
e€aptatar ano
d. TN XPOoVIKN OIAPKELA TOU (PALVOUEVOU.
B. tov pubuo petaBoAng tng HayvnTIKNG PonG.
Y. TNV €vtacn tou peUPATog 0TO KUKAWHA.
4. TNV WHIKA avtiotaocn mou mapouctalel To KUKAwA.
Emav. Hpep. - Opoy. 2022

9. H ouyuiaia 1o0xug Tou evaAAacoouevou peupatog Oivetal ano tn oxeon

a. p=VlI. B. p=VI/2. Y. p = Vnuwt Inpwt. 6. p=V,l,.
Emav. Hpep. - Opoy. 2022

10. EuBuUypaupog peupatopopos aywyog HEyAAou UNKoug gival KABeTog oTo €minedo tng

oeAioag kai OlappEETal ano OUVEXEC NAEKTPIKO peupa €vtaong | Ue oopd amo Tov avayvwortn

npog tn ogAioa.

—
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2T0 onueio A ToU OXnuatog, n €vtacn tou payvntikoU mediou mou Onuiloupyeital and tov

aywyo auto mapiotavetail e to didvuoua:

-

a B.. B. B . y. B.. 5. B .
Hpep. 2023

11. Katakopupog paBoouopoc payvitng (M) méQTel katakopuga katd pnkog tou daéova
HIa¢ aywyiung KUKAIKNG oTe@avng (X) mou gival akAovnta otepeweV o€ 0pl{OvTIo EMiMEDO.

S

l, /// (M)
N
(ZC >
Kabwc¢ o payvitng mAnocidlel otnv ote@avn, n Hayvntikn pon mou OIEPXETAl ano T oTEPavn:
a. au&dverat.
. EAATTWVETAL.

B
Y. Tapapével otabepn.
0. ApXIKA EAATTWVETAL KAl OTN CUVEXELA auEdveTtat.

Emav. Hpep. - Opoy. 2023

12. [a va umoAoyicouue To PETPO TNG £vVTAONG TOU OUOYEVOUG LayvntikoU mediou oTo
EOWTEPIKO OWANVOEIOOUC AMEIPOU UINKOUC, TO OTIOI0 OlappEETAl ano peupa otabeprc évtaonc,
gpappuolovtag to vopo tou Ampére, AauBavouue wg KAt dladpopn:
d. MHua KatdAAnAn KUKAIKN ladpopn KAbetn otov aova tou 6wAnvoeldoug.
B. M KAtdAAnAn Owadpopn oxnEatog opboywviou TapaAAnAOypAUpou HE TO €MiTESO TOU
KaBeto otov aova Tou cwAnvoeldoug.
Y. M KataAAnAn eAAewmtikn Siadpopn Kabetn otov afova Tou cwAnvoeldoug.
0. MHua KataAAnAn dladpopn oxipatog opboywviou mapaAAnAoypdppou pe To mimedo Tng va
TIEPLEXEL TOV AEova TOU GWANVOELG0UG.

Emav. Hpep. - Opoy. 2023

13. 2T0 mapakdiw oxnua paBoouop@o¢ payvitng mAncidlel mpog TO avolKIo mnvio, £Tol

wote o aéovag tou va tautidetal e tov aéova tou mnviou.
—_—

0TO AKpo A tou mnviou dnploupyeitat Bopelog (N) payvnTikog mOAoG.
10 Nvio dlappEésTal amd EMaywylko peupa.

ota akpa A kat B tou mnviou avamtucostal Tdon amo enaywyn.

10 TNVvio anwOsi tov payviatn.

ox ®A

Huep. 2024
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B. Epwrtnosic 2wotou - AdBoug

Na xapaktnpioste oto TeTPAIO 0ag TIC MPOTACEIC TTOU akoAouBouv e To ypdupa X, av gival
OWOTEC N UE TO ypaduua A, av gival Aavlaouéveg.

1. 1Wb=1V:s.

2. AUo ameipou pnkoug guBuypappol mapdAAnAol aywyoi mou diappéovial amd opoppota
NAEKTPIKA pelpata Kal Bpiokovtal o€ PiKpn amoctacn Petal toug anwbouvrat.

3. 'Evag €uBUypappog pEUPATOWOPOS aywyog, TTou BpioKeTal PHEOA OE OPOYEVEG HAYVNTIKO
nedio, 6a pmopouce va pn 6éxetal duvaun Laplace.

4. da. Ot OuVapIKEG YPAUHEG TOU payvntikou mediou €vog paBoopop@ou payvAatn Oev
TEPVOVTAL Kal €ival TAVTA KAEIOTEG.

B. O kavovag tou Lenz gival amotéAeopa tng apxng dlatnpnong tng EVEPYELAG.

Y. H évraon tou payvntikou mediou KOVIA OTa AKPA PEUHATOPOPOU CWANVOELOOUG EXEL
HETPO {00 PE TO PHETPO TNG EVTAONG TOU HayvnTikoU mEGIOU OTO KEVTPO TOU GWANVOELO0UG.

5. a. H povada pétrpnong tg Hayvntikig Slamepatotntag KATOLOU UAIKOU oto cuotnua Sl
givat to 1 Wb (1 Weber).

B. Ou OUVAMIKEG YPAMUEG TOU HayvntikoU mediou €uBUYpAMPOU PEUHATOPOpOU aywyou
HEYAAOU PAKOUG €ival avoIXTEG.

Y. Ta dpyava mou XpnolPomoloUpE yia Tn HETPNON €VAAAACOOUEVWY TACEWY KAl PEUHATWY
Ocixvouv evepyEQ TIHEG.

6. Av péoa oe owAnvoeldEg, mou Olappéetal amd pevpa oTabepng Evtaong, TOTOBETNCOUHE
mupnAva paAakou oldnpou, ol OUVAHIKEC YPAHHES TOU HAYVNTIKOU TEGIOU OTO E0WTEPIKO TOU
mupnva 6a TUKVWoouy.

7. a. H povada évtaong tou payvntikou mediou oto S.l. gival to 1 Tesla.

B. ZT0 XWPO YUpw AMO KUKAIKO PEUHATOPOPO aywyo OnHIOUPYEITAl OHOYEVEG HAYVNTIKO
nedio.

8. O vopog Ampere 1oxU€l Kal yla pevpata PetaBAnTng £viaong.

9. 'Eva aumepOUETpo, ouvOEDEUEVO O KUKAWHA £VAAAACOOUEVOU PEUHATOG, OEIXVEL TO
mAdtog / Tou eVaAAAGCOHEVOU PEUHATOC.

10. NapdAAnAol aywyol mou dlappéovtal amd opoppoma pevpata anwdoulvrat.
11. H autemaywyn €ivat 1310tnta twv NAEKTPIKWY KUKAWUATWY avtiotolxn pe tnv adpavela

TWV CWHATWYV.

12. Xtnv EAAGOa ota OiKtud Twv TMOAEWY TO TAATOC TNG EVAAAAGGOHEVNG TAONG, OTNV
Katavaiwon, sivat V = 220~/2 V kat n ouxvotnta f = 50 Hz.
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1. AUo mapdAAnAol €uBUypappol peupato@opol aywyoi A kal I ameipou pnKoug améxouv
amootaon d Kat Olappéovial Amd avtippoma OUuvexn Kal oTaBepd NAEKTPIKA pelpata,
evtdoswv I, kal Ir avtiotowxa, omou I = 3/, (ZxApa 1).

‘Evag tpitog eUuBUYPAUHOG PEUHATOPOPOG aywyog PAKoug €, TapdAANAoG HE TOUG aywyoug A
kat [, mou Bpioketal oto (010 emMmeEdO PE AUTOUG KAl LOOPPOTIEL, ATIEXEL ATTOOTACELG Iy KAl Ir
amo Toug aywyoug A kat I avtiotoixa.

Zxnua 1

0 aywyog pnkoug ¢ SlappEetal amd OUVEXEG Kal otabepd nAEKTpIKO pelpa évtaong | mou
glval opoppomo HE TO NAEKTPIKO peUpa Tou dlappEel Tov aywyo A. H amootaon rr gival ion
HE:
i <. i, 24 fii, 2%
Na emA£EeTe T owotn amdavinon. Na OIKAloAoyNoETe TNV mMA0OyN 6ag.

Emav. Huep. 2020

2. AvUo euBuypappot mapdAAnAot pesupato@dépol aywyoi (1) kat (2) pEYAAOU HAKOUG
Bpiokovtal oe améotacn r petagl toug. Ou aywyol Olappéovial amd opoppoma peupata
evracewv Iy, I, avtiotowxa pe I, = 21,.

210 Yéco NG amdéotacng r, To HETPO TNG £vVTAONG TOU payvnTikou mediou mou dnpioupyouv
eivat ico pe:

i. 0. ii. k —. iii. k —

Na emAé€ete Tn owoth amavinon. Na SIKAaloAoynoeTe TNV €mMAOYNR 6ag.
Opoy. 2021

3. To mAaiclo Al'A €xel oxnpua opBoywviou TpLlywvou pe opBn ywvia oto A Kat TAEUpEG a, O,
Y, OTIWG Paivetal 6To oxnua.

A

To mAaiclo Owappéstal amd pevpa otabepng €vrtaong | Kat Bpioketal PEod O OHOYEVEC
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HayvnTiko medio, €vrtaong B. O1 OUVAMIKEG YPAHHES TOU payvntikou mediou sival mapdAAnAeg
otnv MAsupda Al tou mAaiciou.

To pETPO TNG ouvioTapévng dUvapng, mou GEXETAL TO TMAAICIO ATO TO PAyVNTIKO Tedio, €xel
Tn

i. 2F=Bly. ii. ZF=0. iii. XF = B/ a npA.
Na emAé€ete Tn owotn amavinon. Na SIKaloAoynoeTe TNV emMAoyn 6ag.
Emav. Hpep. - Opoy. 2022

4. Xt0 aoparookomo pdalag (Bainbridge) tou mapakdtw oxApatog, AT OE0HN LOVTWV

EVOG XNUIKOU oTolxeiou, mou amoteAsital amd 6Uo LodTtoma, SIEPXETAL ATTO PIATPO TAXUTATWY,
-

OTIOU OUVUTIAPXOUV OHOYEVEG Hayvntikd medio évtaong E Kal OopOyevEG payvntikd medio

S
évtaong B | ME (opd amod Tov avayvwotn mpog TNV oeAida, kKabeta petall toug.

PUITOYPAPIKN O O O
TAGKQ ——

+ + + + ® E}_}E}
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®
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©

Mepikd amd ta ovia Oev eKTPEMOVTAL Kal CUVEXI{OUV AVEMNPEACTA TNV TOPEIa TOUG Kal
ouvexi{ouv YEoa OTO PIATPO GUXVOTHTWV.

d. To pETpo TG TaxUTNTag TWV LOVTIWY ToU OV EKTPETOVTAl £ival ico pe
i.v= —. ii. v= —. iii. v= —.

Na emAEEETE TN OWOTA ATAVTNGN KAl va TNV AlTloAOYNOETE.

2TNn CUVEXEWD TA LOVTIA AUTA ELOEPXOVTAL OE TEPLOXN OHOYEVOUG Hayvntikou mediou évtaong
-
B, pe opd amo tnv ceAida TMPOg TOV aAvayvwoTn. XTo mMedio autd Slaypd@ouy NUIKUKAIKEG

TPOXIEG KAl TEQPTOUV O PWTOYPAPIKA TAAKA, a@nvovtag o auth OUo iXvn Tou améxouv
peta&l toug amoéotaon d.

B. H dlapopd palag twv LoOTOTWY TOU OTOIXEIOU TTOU amoteAouv tn d€opn €ival ion pe

EmipéAcia: Mepk. MavayiwtonouAog-Pucikog 9. www. merkopanas.blogspot.gr




Quoiki ' Aukeiou Ostikou MpooavatoAiouou Ofuata Eéstdoswv

. dBleq . 2dB1BZq dB1BZq
i. Am = — 5 . Am = = . ii. Am = 5
Na emAEEETE TN GWOTA ATAVTINON KAl VA TNV ALTIOAOYNOETE.
Hpep. 2023

5. HAektpovio palag m kai @optiou (-e) ME KIvNTIKA evépyela K KateuBuvetal mpog
METAAAIKN  €mpAveld Tou e€ivat tomobstnuévn Kabeta otn Olevbuvon Kivnong Ttou

NAEKTPOViOU. MTTPOOTA Ao TNV EMIPAVELA UTTAPXEL OHOYEVEG HAYVNTIKO Tedio €vtaong 5, HE
TIG OUVAHIKEG TOU YPAUMEG va gival MAPAAANAEG OTNV HETAAAIKN EMPAVELD KAl KABETEG OTO
emimedo tng oeAidag.

To gUpog Tou payvntikou mediou ival D.

AV TO NAEKTPOVIO EICEPXETAL OTO PAYVNTIKO Medio o€ onpeio A KABETA OTIG SUVAMIKES YPAUHES
TOU, OTMWG @aiveral oTo OXAHPA, N EAAXIOTN TIPA TNG £viaong B Tou payvntikou mediou Tl
WOTE TO NAEKTPAVIO Va PNV TTPOCKPOUEL 0TNV PETAAAIKN EMPAVELA Eival

@2 Oz
-—:----5--..__
e Al TN
@3 @—B:» HETOANI KK
_‘ ............... : - ETTIPAVEIQ
D
i B= K i B = 2|2 iii, B = e

Na emAé€ete TN owotn amavinon. Na SIKaloAoyNnoeTe TNV €mMAOYN 6ag.

Emav Hpep. - Opoy. 2023
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1. AUo mapdAAnAot opilovtiol aywyoi Al kat AZ peyaAou pnRKoug Kal PnOEVIKAG avtiotaong
améxouv petagl toug amootaocn L = 1m. Ta akpa A Kat A cuvoéovtal Je aywyo avtiotaong
R, = 2Q kat ta dkpa I kat Z pe aywyod avtictaong R, = 2Q. O aywyog Al €xel Aiyo TpLv 1o
TEAOG TOU avolxto Olakomtn &, dmwg @aivetal oto oxnua. ‘Evag dAAog aywyog KA, pe prikog
KA = 1m éxel avtiotaon Ry, = 3Q kal pmopei va oAlcBaivel xwpig TpIBEC, pEvoOvVTAg KABETOC
Kal o ema@n ota onpeia K kat A pe toug optldvtioug aywyoug Al kat AZ.

0 aywyog KA apxika sivat akivntog. Kamolwa xpovikn otiypr, tnv omoia Bswpoupe wg t = 0,
aokoUpE oTo PEoo Tou aywyoU KA otaBepn duvaun pétpou F = 0,8N, n omoia eival kabetn
oTovV aywyo Kat n Olelbuvon tng avnkel oto emimedo mou opifouv ol aywyoi Al kat AZ. O
aywyog KA apxiel va Kiveital péoa o€ opoyeveég payvntiké medio évraong B, = 1T, mou sival
KAOeTOo 010 emimedo Twv aywywv Al kat AZ, ge @opd amo Tov avayvwoTtn TPog tn oeAida.

Tn xpovikn ottypn t; o aywyog KA, €xovtag amoktioel otabepn oplakn taxutnta U,
e€€pxeTal amd tnv mMEPLOXN OTOU N £vtacn Tou PayvntikoU mediou sival B; Kal EICEPXETAL OE

mEPLOXN, OTOU N £viacn Tou payvntikou mediou givatl B, = 0, 0w paivetal 6To oxnpd.

b

A ' “ T
AL
: : ;

10
1

BE=D
R
> 2
- Uor & = R
A S ' ’ z
1 tE tS

M. Na meptypdyete 10 €i00G TNG Kivnong Tou eKTEAEL 0 aywyog KA amod tn Xpovikn oTiypn
t = 0 €wg TN XPOVIKN OTLYHN 4 Kal va UTTOAOYIOETE TN 0TABEPN OPLAKN TAXUTNTA Uy, -

Tn Xpoviki otiyun t; Katapyoupe tn OUvaun F kat tn Xpovikn otiypn t, o aywyog KA
ELOEPXETAL OE TMEPLOXN OTMOU UTIAPXEL OHOYEVEG HayvNTIKO Tedio évtaong Bs, idlou pétpou Kat

avtiBeTng Kateubuvong pe Tnv €vtaon B;.

2. Na umoAoyioste To PETPO Kal va MPOCOIOPIcETE TN Popd TG e€WTEPIKAG SUvaung F,
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TOU TIPETEL VA AOKNOOUME OTO HEGOV Tou aywyou KA, kdBsta o€ autov Kal Tng omoiag n
OleUBuvon avikel oTo €MMESO TWV AYWYWY, WOTE O AYWYOG VA CUVEXICEL va KIVeiTal HE
otabepn) TaxUTNTA HETPOU Ugp.

3. Na umoloyiocete tn BeppoTNTa Q, MOU EKAUETAL GTOUG AYwWYOUG TOU KUKAWHATOG amod tn
XPOVIKN OTIyHN t, HEXPL Pla AGAAN XPOVIKN OTLyHN t;, av TO EMAYWYIKO POPTIio TToU TEpAce amo

pia Siatopn Tou aywyoU KA 6To avTtioTolxo Xpoviko dldctnua (t; - t;) ivat g, = 0,2C.

Tn Xpovikn otiypn t; KAcivoupe 1o Olakomtn O KAt o aywyog KA, pe tnv emidpaon tng
e€wTePIKNG OUVapNg F*, ouvexilel TNV Kivnon TOU OTNV TEPLOXN OTOU UTIAPXEL TO OHOYEVEG

Hayvntiko medio évraong B; kal TEAIKA amoKtd véa oplakn taxutntd.

4. Na umoAoyiceTe Tn vEa oplakn taxutntd u',,, TOU ATMOKTA 0 aywyog, kabwg Kat tnv
tdon Vi, ota akpa tou aywyoU KA Kal TIG EVIACEI TWV PEUMATWY, TOU OlAPPEOUV TOUG
avTIoTdateg R, Kat R,, 0Tav autog KIveiTtal PE TN VEA TOU oplakn Taxutntd.

Hpep. 2020

2. Ou Katakopuwol, HeyaAou pNKoug, petaAAikoi aywyol Ax kat Ny améxouv petagl toug
otabepny améotacn € = 1m Kal €Xouv apeANTéd wHIKA avtiotaon. Ta dakpa A kat T
ouviovtal PE avtioTdtn wHIKAG avtiotaong R, = 2Q. Xto tunua Al umdpxet dlakomtng A, o
omolog eival KAELOTOG.

0 aywyog KA pnkoug ¢ = 1m, palag m = 0,2kg Kal wHIKAG avtiotaong R, = 6Q €xel ta akpa
Tou KA mavw oToug Katakdpugoug aywyous Ax kal Ny kat eival Kabe tog oe autoug, (Ixnpa
4).

‘OAn n Owdta€n Bpioketal oe mMePLOXN TOU EMKPATEL 0pPL{OVTIO OHOYEVEG HAYVNTIKO TEdio

€vtaong B, pétpou B = 2T, Tou omoiou Ol OUVAHIKEG YPAMUEG ival KABETEG oTo emimedo Tou
OXNHATOC HE POopd amd ToV avayvwotn mpog tn ceAida.

A 2

A

x £ 1
Ixnupa 4

0 aywyog KA pmopei va oAcBaivel katd pnkog Twv aywywv Ax kat My xwpic tplBEc,
Tapapévovtag ocuvexws oplovTiog, Xxwpi¢ ta dkpa tou K kat A va Xavouv tnv emagn PE ToUG
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aywyoug Ax kat I'y. Apxikd o aywyodg givat akivntog.
Tn xpoviki otypn t, = 0 ektofeUoupe Tov aywyo KA Katakopu@a mpog Ta KATW HE ApXIKn
taxutnta pétpou Ug = 12m/s.

M. Na Bpeite T0 PETPO TNG EMTAXUVONG A TOU AywyoU AUECWS PETA TNV EKTOEEUOH TOU Kal
NV Kateubuvon Ttnge.

M2. Tn xpovikn otiyun t;, mou o aywyog KA éxel petatomotel Katd h amo Tnv apxikn tou
0éon, €xel amoktiocel oplakn taxutnta (Uep). Na umoAoyicete TOo HETPO TNG OPLAKAG
taxutntag.

3. Av 1o @optio Tou mépace amod pia dlatoun tou aywyoU KA amd tn xpoviki otypn t, = 0
£€WC TN XPOVIKN oTlypn t, eivat ico pe 0,4C, va umoAoyicete Tn BEpUOTNTA TTOU TAPAXONKE OE
Kabévav amd Toug avtiotateg R, Kat R, oto mapandvw Xpoviko dldotnya.

M4. Kamowa xpovikn otiyun t, (t, > t;), mou o aywyog KA Kiveital pe tnv oplakn tou
taxutnta, avoiyoups to Slakomtn A. Tn Xpovikn oTiyun t; = t,+At 0 aywyog EXEL HETATOMIOTEL
Katd h; = 0,45m amo t 0éon otnv omoia Bplokotav tn Xpovikn otyun t,. Na

’ ’ dK ’ ’ ’ . ’
uToAoyioete T0 pubUO  (—-) HE TOV OTOIO QUEAVETAL N KIVNTIKN EVEPYELA TOU AYWYOU TN

XPOVIKN OTLyHn t;.
e Aivetal n emraxuven tng Baputntag: ¢ = 10m/s?
e H avtiotaon tou aépa Bswpeital apeAntéa.
Emav. Huep. 2020

3. O katakopupol, peydAou pRKoug, HETaAAkoi aywyoi Ax kat Iy, améxouv PETagy Ttoug
otabepn amootacn £ = 1m Kal €Xouv apeAnTéa wiikn avtiotaon. Ta akpa A, I cuvdéovtal pe
AavTIOTATn WHIKNAG avtiotaong R, = 2Q0. Aywyog KA pnkoug € = 1m, palac m = 0,2Kg Kat
WHIKAG avtiotaong R, = 6Q éxel ta dkpa tou KA mavw o6Toug Katakdopu@oug aywyoug Ax Kat
My Kat eival Kabetog o€ autoug (Ixnpa 4).

‘OAn n Owataln Bpioketal oe MePLOXN TOU €MKpPATel 0pt{OVTIO OHOYEVEG Hayvntikd medio

évtaong g, pETpou B = 2T, tou omoiou ol OUVAMIKEG YPAMUEG Eival KABETEG oTo £mimedo Tou
OXNHATOG HE POPA AT TOV avayvwotn mPog Tn ceAida.

Apxikd o aywyog KA cuykpateital akivntog kat sivat duvatdv va oAicbaivel Katd PnKog twv
aywywv Xwpi¢ TpIBEG, mapapévoviag cuvexwg opt{ovTiog, Xwpig Ta akpa tou K, A va xavouv
NV EMa®n e ToUug aywyoug Ax kat ly.

Tn xpovikn otyun £, = 0, aprivoupe tov aywyo KA eAeUBepo va KivnBel Tpog Ta KATwW.

A i r
< ! >

EmiuéAcia: Mepk. Mavayu

D | —
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M. Tn xpovikn otiyun t;, o aywyog KA €xel amokKTACEL oplakn Ttaxutnta (Ug). Na
UTTOAOYICETE TO PETPO TNG OPLAKAG TaxUTNTag.

M2. Na umoAoyioete tn Olaopd Suvapikou Vi, ota dkpa tou aywyou KA, étav autdg
KIVE(TAl PE TNV 0pLaKn Tou taxutntd.

3. Na umoAoyicete tn BeppoTNTa TTOU TTAPAXONKE o€ KABEvav amd Toug avtioTdteg R, Kat R,
o€ XpOvo At = 4s PETA TN XPOVIKN OTIYHN t;.
e Aivetal n emrdxuvon tng Baputntag: ¢ = 10m/s?
e Havtiotaon tou aépa Bewpeitatl apeAntéa.
Opoy. 2020

4. Xt0 oxipa 4 ot aywyol Al, AZ, yeydAou pnkoug, Bpiokovtal oto idlo opildvtio emimedo,
givat mapaAAnAol petall toug, améxouv € = 1m Kal €xouv PNOEVIKA wHIKA avtiotaon. H
paBoog KA €xet pikog € = 1m pala m = 0,5kg, avtiotaon Ry, = 2Q Kat apxikda givat akivntn. H
pdaBoog KA pmopeil va Kiveital xwpig TpIBEG, MTAPAUEVOVTAG CUVEXWE KABETN KAl OE AN HE
TOUg aywyoug Al, AZ.

H yevvATpla evaAAAcGOPEVOU PEUPATOC TOU CUVOELETAL OTA AKpa A, A TEPIEXEL AYWYIHO
TmAdiolo PnOEVIKAG avTiotaong, TO OToi0 OTPEPETAl PE oTABEP Ywviakn Taxutntd w yUpw
amo afova mou Bpioketal oto emimedd TOU Kal €ival KABETOG OTIGC OUVAMIKEG YPAUHEG
opoyevoug payvntikou mediou. H xpovikn e€icwon tng otiyplaiag TPng tng eVaAAacoopevng
Tdong mou sp@aviletatl oto mAaicto sivat v = V-nu(50mt) S.1. Ot avtioTtdteg mou @aivovial 6To
oxnua 4 £xouv TIHEG R, = 6Q Kal R, = 3Q0. And tnv apxikn B£on tng paBdou KA Kat otov Xxwpo
0e€ld am’ autnv, UTTAPXEL KATAKOPUWPO OHOYEVEC HayvnTiko medio Eviaong B, Tou omoiou ot
OUVAUIKEG YPAMPPEG €xouv OleuBuvon KABetn oto emimedo TnNG oeAidag Kal gopd amo tov
avayvwotn Tpog authy, OTwE Qaivetal oto oxnpa 4 Kat KAAUTTEL OAN TN YPAUHOOKIACHEVN
TmEPLOXN.

A

ETUHEAE ..  rvcpine v onr gy caiariy - wrrne S

S SUPIUY - o
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M. Apxwkd, o dlakomtng O, €ival KAELOTOG Kal ot §,, O; €ival avolktol. Tote, n Yéon 1oxug
OTOV avtiotdtn R, ooutal pe 12W. YmoAoyiote to MAATOG TG TAong V Kat Tnv evepyo €vtaon
TOU PeUPATOG OTOV avTloTdatn R;.
2. Awtnpwvtag tov Olakomtn O, KAEOTd Kat avolxtoug toug Olakomteg O, Kal O,
OmAaotadoupe TN OUXVOTNTA TEPLOTPOPNG TOU TAALGIOU OTNn YEVVATPLA EVAAAACGOUEVNG
taong. H ottyplaia tpn ¢ tdong mou mapdyetdal TOTe €Xel TN popyn U™ = V' -nu(w’t). Na
yPa@ei N Xpovikn €€iowon tng oTlyplaiag toxuog 6ToV avtlotdtn R, Kal va UToAOYLOTEL N TR
NG TN XPOVIKN oTiyun 5-1073s.
3. Tn xpovikA otypn t, = 0, avoiyoupe Tov Slakomtn O, KAl ackoUUE 6To PHECO TNG paBdou
KA otabepn opildvtia duvapn, Kabetn otn pdBdo pétpou F = 0,5N pe opd, Omwe oto
oxnua 4. Tn otiyun 2s KAEiVOUPE TOUG OLAKOTITEG O, Kal O; Kal TAPATNPOUHE OTL EKTOTE N
paBoog Kiveital pe otabepry taxutnta. YmoAoyiote to PETPO TG €vtaong B tou payvntikou
nediou péoa oto omoio Kiveitat n paBdoc.
4. TNa 1o xpoviko ddotnua 0 €wg 5s, va UTTOAOYICETE TO TOGOCTO ETH TOLG EKATO TOU £pYOU
NG F mou petatpémetal o OppoOTNTA OTOV AVTIOTATN R;.

Hpep. 2021

5. Ot dUo mapdAAnAot optlovtiol aywyoi, Ax kat 'y Tou oxnpatog, €xouv PEYAAo PAKOG,
auEANTEQ WHIKA avtiotaon Kat améxouv PeTalu toug améotaon L = 1m. Ta akpa toug A kat I
ouvifovtal Pe owWANVOEIOEC WHIKNG avTiotaong R, = 6Q), Tou omoiou 0 aplOudg TwWV CTELPWY
ava povada pnkoug givat n = N/ € = 200 oneipeg/m.

Ita onueia A kat Z Twv TAPAAANAWY aywywVv €Xel oOUVOEBel NAEKTPIKNA TNYHR HE
NAEKTPEYEPTIKN OUvapn E = 24V kal sowteplkn avtiotacn r = 2Q, Xta onpeia H kat ©
OUVOLETAL AVTIOTATNG WHIKAG avtiotaong R; = 1Q o€ oslpd pe tov Olakomtn J,, evw HeTau
TwV onpeiwv Z kat © mapepBAAAetal Slakomtng 0;.

EubUypappog peTaAAIkog aywyog KA, palac m = 1Kg, pnkoug L = 1m Kat wpikAG avtiotaong
R, = 3Q, Tou omoiou ta dkpa Bpiokovtal CUVEXWG OE EMAPN HE TOUG aywyoug Ax kat Iy kat
pTopEl va oAloBaivel Tapapévoviag cuvexwg KABETo¢ o€ autoug. ZTnV YPAUHOOKIACHEVN
TMEPLOXN TOU €MMEOOU TwV aywywv Ax Kat My s@pappoletal eEWTEPIKO OHPOYEVEG HAYVNTIKO
nedio évtaong B = 1T (oxApa 5), Tou OToiou Ol HayVNTIKES YPAUHEG gival KABETEG oTo eMiTed0
auto, Pe @opd amo tnv ceAida mMPog ToV avayvwotn.

Apxikd o Olakomtng O, €ival KAELOTOG Kal 0 Slakomtng §, avoixtdg. O aywydg KA toopporei
oplakda Aoyw TpIBAG, mou epgaviletal ota onpeia emagng K kat A, cuvoAikouU pétpou T.

A A H

e L
R
R, r ’
5,
5, r
- - A -
I z

1. Na umoAOYyLoETE TO PETPO TNG OUVAUNG TPIBNG .

O]

S

EmipéAcia: Mepk. MavayiwtonouAog-Pucikog 16. www.merkopanas.blogspot.gr
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M2. Na umoAoyicete TNV €évtaon Ttou payvntikoUu mediou oto péoov Ttou dfova Tou
owANvoeldoUG. BOswpeiote mMwg ta 6Uo payvntika media ogv aAAnAsmidpouy.

Tn xpoviki otypn t, = 0 kAgivoupe tov dlakdmtn 0, Kat avoiyoupe tov dlakomtn §,. Tnv ida
oTlyHn) oto Pécov Tou aywyoU KA kat KABeta o€ autov ackeital KatdAAnAn ouvapn F pe

@opd Tpo¢ ta Oe€ld, WOTE AUTOC va KIVE(tal pe otabepr emrtaxuvon a = 4 — dag
S

Kateubuvong pe tny duvaun F.

M3. Na ypayete tn oxéon mou divel Tnv e€wteplkn OUVAUN GE GUVAPTNON HE TOV XpOvo F=
F(t).

H ouvoAikn te1B tou aywyou KA pe toug opt{OVTioug aywyoug ce OAn tn OldpKeld Tng
Kivnong tou eivat ion pe T.

F4. Na umoloyiceTe TO EMAYWYIKO POPTIO TTOU TEpace amo pia dlatopn tou aywyou, KA oto
XPOVIKO dldotnpa amo t, = 0 éwg t, = 1s.

H dwata&n katd tn S1dpKela TS Kivnong Tou aywyou KA mapapével akivntn.
Aivetat: k = 1072,
M A

Emav. Huep. 2021

6. Ot peydAou PNAKOUG, KATAKOPUQOL, HETAAAKol aywyoi Ax kat Iy améxouv PeTagu Toug
otabepny améotacn € = 1Tm Kat €Xouv apeAntéa wHIKA avtiotaon. Xta dkpa A, I cuvdietal
TNyN NAEKTPEYEPTIKNAG SUVapNG E = 9V Kal eowTtePIKAG avtiotaong r = 1Q.

Aywyog KA pnkoug € = 1m, palag m = 0,3kg Kat wpIKAG avtiotaong Ry, = 2Q £xel Ta AKpa Tou
K, A mdvw OTOUG KATAKOPU®OUC aywyoug Ax Kkat Iy, eival kabeto¢ o autoug Kal eivat
Ouvatov va oAlehaivel Katd PAKOG TwWY aywywy Xwpig TPBEC. (ZxAua)

O, i+ i
r —/\—||-m- A

€mooe e £ e > .
/\{llf’f”‘flfIFfﬂf‘fl][flf‘l] K eEO-n 1 (u=0)
RKA u
[() samswasnsssnsssnannsnsnn ()] eEUHQ(ﬂ)
2

OB |

B¢on 3 (u,,)

z—VWVWWW— A
N—{_ = ™

. . , y X , . ,
H OAn dOwataén Bploketal o€ TMEPLOXN TOU UTAPXEL OPL{OVTIO OHOYEVECG HayvnTiko medio

S
évtaong B, Tou omoiou ol UVAUIKEG YPAMUEG eival KABETEG 0TO £MiMEGO TOU OXNHATOC.
Apxikd o Olakomtng O, €ival KAELOTOG, 0 OLaKOTTNG §, £ival AvolKTOG Kal 0 aywyog KA sivat
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akivntog otn B¢on 1.

M. Na umoAoyioste T0 PETPO B TNG €vtaong Tou payvntikou mediou Kal va mpoodlopioeTe
™V Kateubuvon tng.

210 KATw PEPOG TNG Oldtagng, HeTall twv onpeiwy Z Kat A, givatl cuvoedePEVOS AVTIOTATNG HE
wHIKA avtiotaon R, = 3Q kat ota onpeia M, N givat cuvOedepévn BEPUIKN GUOKEUN X WHIKAG
avtiotaong R;, n omoia otav ota akpa tng M, N éxel tdon ion pe 6V AslTOUpYEL Kavovikda
amodidovtag BeppIKA LloxU 6W.

Avoiyoupe tov Olakomtn &, KAEivovtag Tautdxpova tov Olakomtn §, Kat o aywyog KA apxilet
vVa KAatépxetal mapapévovtag ouvexwg opt{ovtiog xwpig ta dkpa tou K,A va xavouv tnv
EMAQN PE TOUG aywyoug Ax kat Iy.

2. ‘Eotw 0Tt 0 aywyog KA €xel amOKTNGOEL OplaKn taxutnta u,, otn 8€on 3.
Na dikaloAoynoete to €i00¢ TNG Kivnong mou eKTeAel 0 aywyog KA amd tn 8éon 1 £€wg tn B€on
3 kat va umoAoyicete TN otabepn oplakn Taxutntd Ug,.

3. Na umoloyicete tov pubuod peETaBoANg TNG oppNg Tou aywyou otn B€on 2, otnv omoia n

v
TaxUtnta tou eivat ion pe == .

F4. ‘Otav o aywyog €Xel ATOKTACEL TNV OPLAKN TOU TaxUTNntd, VA £EETACETE AV N BEPUIKN
OUCKEUN X AELTOUPYEL Kavovikd.

e Aivetal n emtdxuvon Tng Baputntag: g = 10 =-.
N

e H avtictaon tou aépa Bswpeital apeAntéa.
e To oxnua dev gival umd KAlJaka.
Hpep. 2022

7. To owAnvoeldég PKoug € Tou oxnuatog, mou €xet n = 500 omeipeg/m Kat wHKA avtiotaon
R, = 2 Q, €xel ouvOeBel pe BepIKN cUoKeUN X WHIKAG avtiotaong Ry, n omoia, otav ota dkpa
NG €xeL Taon ion pe 10 V, Asttoupyei kKavovikd amodidovtag Beppikn toxu 50 W.

¢ R;

A 500000 —— v

2ta onpeia K, A Tou KUKAWHATOG £XEL CUVOEBEL KUKAIKOG aywyog WHIKAG avtiotaong R, =2 Q.
0 aywyog autdg amoteAsitat amd N = 300 omeipeg idiag aktivag, epBadou S = 0,25 m? kat
Bploketal p€oa o€ OPOYEVEG payvnTIKO medio.

To emimedo Tou aywyoU autou gival KABETo oTI SUVAHIKES YPAPHEG ToU payvntikoU mediou,
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Ol OTTOIEG €XOUV (PoPd amod tn ceAida TPOG TOV AvayvwoTn.

AB
To pETpo TNG £vraong Tou payvntikou mediou au§avetal pe otabepd pubud —= = 0,16 T/s.

M. Na xedldoeTe T QOPA TOU EMAYWYIKOU PEUHATOC OTOV KUKALKO aywyo, dlTIOAOYwWVTAg
NV amavinon oag.

2. Na umoAoyiocete TNV NAeKTPEYEPTIKA OUvapn (HEA) amod emaywyr mou avantUcoeTal 6ToV
KUKAIKO aywyo.

S
3. Na umoAoyioete TO MHETPO TNG €vraong B, tou payvntikoU mediou OTO KEVIPO TOU

owANVvoEeLdoUG.

4. Amoouvoéoups TO CWANVOEIDEG amd TO KUKAWHA, TO KOBOUUE OTn HEON KAl GUVOEOUNE
€ava 1o éva amd ta Ouo véa ocwAnvoeldn ota onueia A, I, diatnpwvtag to pnkog £/2. Na
umoAoyicete TO METPO TNG €vtaong B; Tou payvnTikou mediou OTO KEVIPO TOU VEOU
owWANVoEeIdoUG, Kabwg Kal TNV TEAIKN 1oxXU ou amodidel TOTE n BEPUIKN CUCKEUN.

’ ’ ’ ’ -7 N
Aivetal n otabepd Tou payvntikou mediou kll = 10 -

Na pn yivel avtikatdotaon Tou T, OTIoU auTto EHQAVIOTEL.
Emav. Hpep. 2022

8. (Autn n doknon eivat dpola pe tnv mponyoupevn 7)

To owANVOEIOEC PRKOUG € TOU OXAPAtog, Tou £xel n = 500 omeipeg/m Kal wHIKN avtiotaon
R, = 2 Q, €xel ouvOeBel e BeppIkn cuokeun X wHIKAG avtiotaong Ry, n omoia, otav ota dkpa
NG €xeL Taon ion pe 10 V, Asttoupyei Kavovikd amodidovtag Beppikn toxu 50 W.

£ R;
7000000 AW

2ta onpeia K, A Tou KUKAWPAToG £xel ouvOEBEl KUKAIKOG aywyog wHIKAG avtiotaong R, =2 Q.
0 aywyog autdg amoteAsitat amd N = 300 omeipeg idiag aktivag, epBadou S = 0,25 m? Kat
Bploketal pEoa o€ OPOYEVECG HayvNTIKO Tedio.

To emimedo ToU aywyou autou gival KABETO oTIG SUVAMIKEG YPAHHES TOU payvntikoU mediou,
Ol OTTOIEG €XOUV (PoPd amod tn ceAIdA TPOG TOV AvAyVwWoTh.

AB
—2=0,16 T/s.

To PETPO TNG £vraong tou payvntikou mediou augavetat pe otabepo pubpo —
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M. Na umoloyioete TNV nAekTpeyepTIKn dUvaun (HEA) amd emaywyn mou avantloceTal oTov
KUKAIKO aywyo.

2. Na umoAoyiocete TNV £vtacn Tou peUPATOC TOU OlAPPEEL TO KUKAWHA.

3. Na umoloyicete T0 PETPO TNG EVTAONG TOU GWANVOELOOUG B , Tou payvntikou mediou oto

KEVTPO.

4. Na umoloyioete TNV 1oxU Tou amodidel n BEPUIKN GUOKEUN.
Ouoy. 2022

9. X ddtagn tou MAPAKATW OXAHUATOG Ol KATAKOPUEOL PETAAAIKOL aywyoi xx', yy’,
apeANTEAG WHIKAG avTioTaong sival otepewpévol o optlovTio damedo.

B e e o
HOVWTIKO dATTEDO

Avapeoa ota onpeia toug A kat I éxel ouvOeBel 10aviKO TNVIO PE GUVTEAESTH AUTEMAYWYNG
L = 0,5H.

MetaAAikn paBdog ZH pnkoug € = 1m, palag m = 0,5Kg kat wpikig avtiotaong R = 1Q éxel ta
AaKpa tnNG MAvVwW OTOUG KATAKOPUPOUG aywyouc, eival KABETN o€ autoug Kal ITopEi va Kiveitat
Xwpig TPIBEC.

210 PEcOo NG PABOoOU Kal KABETa o AUTH AoKEeital KAtdAAnAn duvapn F HE ATOTEAECHA N
paBdog ZH va Kiveital mpog ta mavw TAPAPEVOVTAG CUVEXWS opt{ovTid. XTnV TEPLOXN TTOU
Kiveital n pdBdog ZH umdpxel opl{OVTIO OHOYEVEC HaAyvnNTIKO Tedio €vtaong B kau HETPOU

B = 1T, tou omoiou ot SUVAUIKEG YPAHHEG £XOUV POPA ATO TOV AVAYVWOTN TPOG TNV GeAIda.
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M. Na oxedldoeTe T YPAPIKA mTapdotacn tng €vtaong Tou peUPATOg GE GUVAPTNON HE TOV
, . . , , , , . Al
Xpovo i - t o 0pBOYwVIO CUCTNHA AEOVWYV KAl VA UTTOAOYICETE TO PUBUO peTAaBOANG -~ - TG

évraong tou pelpatog.
Na umoAoyicete 10 @optio mou OlEpxXeTal amd pia SlATopnR TOU KUKAWHATOG GTO XPOVIKO

oldotnpa amo t = 0s €wg t = 2s.

2. Na oxedidoete tnv moAikdtnta tng HEA amd autemaywyn oto mnvio Kal va umoAoyioete

NV améAuTn TIPN AUTAG.

3. Na umoAoyiocete to PéTpo tng Taxutntag tng paBdou ZH o€ cuvdptnon HE TOV XPOVo U -
t.

4. Tn XpoviKA oTiypn t, = 2s va UTTOAOYIOETE:
a) To pétpo tng dUvaung F.

B) Tov pubud petaBoANg HE TOV OMOI0 TMPOOEEPETAL EVEPYEL AT TNV OUVAUN F ot0
KUKAwpaA. Y) Tov pubud pe TOv OToio amoBnKeUETAl EVEPYELA OTO HAYVNTIKO medio Tou
mnviou.
Na Bswpnoste 1o PETPO TNG emTaxuvong tng Baputntag: ¢ = 10 m/s? .

Hpep. 2023

10. H petaAAikn pdBoog OA TEPIOTPEPETAL KATA TN POPA TEPLOTPOPNG TWV OEIKTWY TOU

poAoyloU Pe otabepn Ywviakn Taxutnta o HETPoU w = 2 rad/s og opildvtio emimedo yUupw
amo KAatakopugo afova mou OLEPXETAl amo To akpo tng O. Katd tn SldpKeld TNG TEPLOTPOPNG
0 aywyog EQPATITETAL Of KUKAIKOUG aywylgoug odnyoug aktivwv (OA) = ¢, = 0,4 m Kkal
(Or) = ¢, = 0,2 m. Ot KuKAlkoi odnyoi, Ta ocuppata ocuvdsong Kat o aywyog OA éxouv
apeANTéa wHIKA avtiotaon.

0 owakomtng (0) apxikda eival avolxtog. To PETPO TNG €vTtaonG TOU OHOYEVOUG HAyvNTIKOU
nediou eival ioo pe B =1 T Kat n gopd tTng amod Tov avayvwotn mpog tn ceAida.

Z
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M. Na amodei€ete 0tL n taon V- petall twv onpeiwv emapng A, I Tou TEPLOTPEPOHPEVOU
aywyou HE Toug KUKAIKOUG 0dnyouc ivatl ion e V- = 0,12 V.
Metall twv dkpwv Z Kat H twv KUKAIKWY odnywv, TApeUBAAAETAl TO KUKAWHA TOU
Tapamdvw GXNUATOG, TO omoio Bpioketal £€w amd 10 OPOYEVEG HayvnTIKO Tedio. To KUKAwHaA
nepAapBavel mnvio mou €xel ouvteAeotn autemaywyn L = 0,2 H kalt wpikn avrtiotaon
R, = 1,2 Q. O avtiotdtng R, €xel wHIKA avtiotaon R, = 0,6 Q.

2. Kamowa otiyp kAesivoupe tov Olakomtn (0). Na oxedldoeTe KAl va AITIOAOYNOETE TNV
moAkotnta tng HEA amd autemaywyn oto mnvio. Na umoAoyicste to pubud peTaBoAng Tng
£vTaong Tou peUPATOC OTO TNVIO APECWE HETA TO KAEIOIHO Tou dlakomtn (J).

M3. Metd amd Aiyo kat evwy o aywyog OA cuvexilel va meplOTPEPETAL Ta PEUPATA OTO
KUKAwpa otaBeporolouvtal. YMOAOYIOTE TIC OTABEPOTOINUEVEG TIMEG TWV EVIACEWY TWV
PEUPATWY.

F4. Kamowa ottyun avoiyoupe tov Olakomtn (0). Na oxeOlAoETe KAl va altTloAOYNOETE TNV
moAkotnta tng HEA amd autemaywyn oto mnvio. Na umoAoyicete to pubud peETaBoAng Tng
£VTaong Tou peUPATOC OTO TNVIO AUECWE PETA TO dvolypa tou dlakomtn (6); Na umoAoyioete
TO OGO TNG OEPPOTNTAC TTOU HETAPEPETAL 0TO TEPIBAAAOV AOYw patvopévou Joule oToug
AVTIOTATEG, A0 TN OTLYHNA TOU avoiyel 0 OlakomTng (0) Kat HEXPL TO peUPA va PNOEVIOTEL.

Oewpeiote 0TI KATA TN OLAPKELA TNG TTEPLOTPOYPIKNAG Kivnong, o aywyog OA Bpioketal SlApKwG
HECA OTO OHOYEVECG HayvnTikO medio Kal yla 600 XPOVIKO OlAoTNHA HEAETAYE TO (PALVOHEVO
OEV PTAVEL OTNV TIEPLOXN TOU KUKAwHATOS. To oxnpa Ogv eival umd KAlpaka.

Emav. Huep. 2023

11. HAektpiK TNYR, NAEKTPEYEPTIKNG OUvaung E = 0,12 V kat pPndeVIKAG €0WTEPIKA
avtiotaong (r = 0) cuvdsetal péow Olakomtn (0) pe KUKAwHaA Tou amoteAsital amo mnvio (M)
KAl avtiotdatn (A), 0w oTo Mapakdatw oxnpd. To mnvio (M) €xel GUVTEAESTA autemaywyng L
= 0,2 H kat wpikA avtiotaon R, = 1,2 Q. O avtiotdtng (A) €xel wukn avtiotaon R, = 0,6 Q.

oy E, (r=0)
(A) (M) =
R, R,, L

Apxikd o Slakomtng (0) ival avolktog. Tn XpoviKn otypn t, = 0 KAsivoups To OlakomTn.

M. i. Na oxedidoete Vv MoAOTnta tng HEA amd autemaywyn OTO TNvio Kat va
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AITIOAOYNOETE TNV ATAVTNON 6ag.
ii. Na umoAoyioete to puBud PeTaBoANRG TNG £viaong Tou peUPaAtog mou dlappEet to mnvio (M)
AUEOWG PETA TO KAEIOIHO TOU OLAKOTTN.

F2. Na umoAoyioete TIC TEAIKEG TIHEG TWV EVIACEWYV TWV PEUMATWY TOU OlAPPEOUY TOV
avtiotdarn (A) kat to mnvio (M).

Kdamola xpovikn otiyun t,; avoiyoupe tov olakomtn (J).

3. i. Na oxedidoete v MoAkotnta tng HEA amd autemaywyn oto mnvio (Hovdda 1) kat va
AaITIOAOYNOETE TNV amavinon oag (Hovadeg 2). ii. Na umoAoyicete o pubud PETABOANG TNG
£vtaong tou pedpartog mou dlappéet To mnvio (M) apéowg PETA TO Avolypda Tou OLaKOTTH.

4. Na umoloyicete T0 OGO TNG CUVOAIKAG BepudTnTag mou Ba mapaxOei otov avtiotatn (A)
Kat to mnvio (M), amd t oTypn TMou avolyel o Slakomtng () Kal JEXPL TO pEUHA 0TO KUKAWHA

va PndeVvIoTEL.
Opoy. 2023

lMpoBAnuata 4°° Osuatoc
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A t, =0 t X
®g I
R,
F i Uop
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I : S y

d

v

Auo mapaAAnAa opilovtia cuppata, Ax Kat Iy, HeyaAou PAKOUG Kal APEANTEAC AVTIOTAONG
ouvd<ovtal ota akpa toug A kat I pe tpito oUppa avtiotaong R, = 6Q. ‘Eva tétapto cUppa KA
pe pala m = 0,2Kg, pikog L = 1m kat avtiotacn R, = 2Q pmopei va oAweBaivel xwpic TpIBEG,
mapapévovtag KAdeto Kal og emagn, ota onpeia K kat A ge ta ocUppata avtiotaong Ax kat Ty.
To ouotnua Bpioketal pEoa O OHPOYEVEC payvnTiko medio évraong B = 2T kdabeto oto
EMMESO TWV CUPHATWY HE POPA Ao TOV avayvwoTn mPog tn oeAida (IxAua).

Apxika o aywyog KA eival akivntog. Tn xpovikn otiypn t, = 0 aokeitat otabepry duvapn
pETpou F = 1N, oto péco tou aywyoUu KA mapdAAnAa ota Ax kat Iy. O aywyog KA €xel
amoKTAoEL otabepn (oplakn) taxutnta agou petatomotei katd d = 0,8m.

A1. Na umoAoyicete 10 PETPO TNG 0TABEPNG TAXUTNTAG TTOU ATIOKTA 0 aywyog KA.

A2. Na umoAoyioete TNV TAON OTA AKPA TOU aywyou KA petd tn otabepomoinon tng
Taxutntag Ttou.

A3. Na umoAoyicete tn BgpUIKn WOXU TTOU avamTUCOoETAl o€ Kabepia amd T avtiotacels R,
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Kal R,, otav o aywyog KA €xel amokTnoel Tn otabepn (oplakn) taxutnta.

A4. Na umoloyiocete Tn BgppdTnTa MOU ATEBAAE TO KUKAWHA OTO TEPIBAAAOV HEXPL O AYwWYOG
va petatromotei kata d = 0,8m.
Opoy. 2021

2. Xt ddtagn tou mapakdtw oxnpatog @aivetrat évag {uyog mou Pmopel va xpnotpotmoindei
yld TNV HETPNON TNG £VTAONG £VOC OUOYEVOUC payvnTikou mediou.

PN
=
I+

Tot

TNV KOpu®n tou £xel apBpwbei optlovtia %poysvr']g pdaBdoog Al oto pécov g 0. Amo to dkpo
A g paBdou Al avaptdrtal pe tn Bonbsia aBapoug Kal pn €KTATOU KATAKOPUPOU HOVWTIKOU
vipatog (1), To omoio cuvdéstal oto pEcov A tng MAEUPAC KA, €va TETPAYWVO CUPHATIVO Kal
aBapéc mAaiclo KAMN, mAeupdc a = 0,8m Kat ouvoAlkng avtiotaong R = 2Q. Xto mAdioclo
UTTApXel TNYN NAEKTPEYEPTIKAG dUvapng (HEA) E = 30V, apeAnTéag ECWTEPIKAG avTiotaong Kat
apeAntéou Bdpoug.

To mAaiclo ooppomel 0t KATakOpuwo emimedo Kal Bpioketal PEPIKWG Héoa oe oplloOVTIo

OHUOYEVEG payvnTIKO medio €vraong B Tou omoiou ol OUVAPIKEG YPAUHEG €ival KABETEG OTO
emimedo Tou MAalciou pe opd amd tnv ceAida TPOg ToV avayvwoTtn.

Me aBap£g Kal pn eKTato vnpa (2) éxoupe ouvOEcEL To Akpo I Tng paBoou pe cwpa X, m, = 3Kg
TOo omoio looppotel o€ Asio KeKApEVO emimedo ywviag KAicswg ¢ = 37°. H dieubuvon tou
VAHATog givat mapdAANAn mpog To KEKALUEVO emimedo.

2T0 KEKALPEVO emmimedo looppomel Kal cwpa X, m, = 1Kg, dspévo oto €AeUBEPO AKPO 1OAVIKOU
ehatnpiou otabepdg k = 100N/m tou omoiou o dfovag eivat MApAAANAOG OTO KEKAIPEVO
emimedo. To aAAo dkpo Tou €Aatnpiou eival otepewpEVo akAdvnTa otn BAcn Tou KEKALUEVOU
emmédou. ‘OAa ta cwpata tng dlatagng Looppomouy oTo (010 Katakdpu@o emimedo.

A1. Na umoAoyioete 10 PETPo TG SUVANNG TTOU ACKEL To vApa (1) oto akpo A tng pdBdou.

A2. Na utoAoyioete to Pé€Tpo B tng £vtaong Tou payvntikou mediou.
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’ ’ ’ ) ’ ’ 9
MetakivoUpe To owpa I, MPog TNV Baon Tou KekAévou emmédou Katd d = — -~ m Kal

ouyKpatoupe og auth tn 6éon. KdBoupe to vApa (2), Kat Tnv idla oTyun apnivoupe eAeUBepo
va KvnBei mpog ta mavw to X, EKTEAWVTAG ATAn appovIKi TaAdviwon pe D = k, mepvwvtag
yla mpwtn @opd amd Tn 0€on ooppoTiag ToU CUYKPOUETAl HETWIIKA KAl MAAOTIKA HE TO

owpa .

A3. Na amodeifete 0Tl TO CUCCWHATWHA APECWG PETA TNV TAACTIKN KPoUon aklvntomoleitat

otyplaia.

A4, Av TO OCUCOWHATWHA AUECWG HETA TNV TAACTIKA Kpouon €KTEAEl amAn dappoviKA
TaAavtwon e D = Kk, va ypayete tn Xpovikn efiocwon TG amopdkpuvong Tou
OUCCWHATWHATOG amod tnv Béon 1oopporiag tou. Na BewpACETE WG XPOVIKN oTydn to= 0 TN
XPOVIKN OTLYHN TNG Kpouong Kal BTk @opd, tn @opd amod tn BACN ToU KEKAIHEVOU EMTESOU

TPOC TNV KOPU®PN TOU.

A5. Na ypayete tn oxéon tng OUvaung Tou eAAtnpiou o cuvaptnon Pe TNV amopdkpuvon
Fe - X Katd tn OlapKeld TNG TAAAVIWONG TOU CUGCWHATWHATOC KAl Va KAVETE TNV YPAPIKN
NG mapdotaocn o€ Babuovounpévoug AEoveg.

Na Bswpnoete OTL:

° n Kpouon sivat akaplaia

° n avtiotaon tou aépa Bewpeital apeANTEéa yia OAa ta cwuata
° Katd tnv Kpouon Ogv £xoupe anwAesila palag

° TO oxnpa Ogv givat umo KAipaka,

° TO PETPO TNG EMTAXUVONG TNG Baputntag eivat g = 10 m/s? .

Hpep. 2023

2. ‘Eva ocwpa I pikpwv daotdoswv, palag m = 0,4 kg kat pa €ubuypapun AEmTh Kat
opoyevng PETAAAIKA paBdog AM pnkoug L = 1 m kat palag M, = 1,2 kg apeAnTéag wHIKNAG
avtiotaong, €xouv tomoBetnOel mavw o€ Asio opllovtio ddmedo. To cwpa X éxel O0gbel oto
eANelBepo akpo optlovtiou WavikoU eAatnpiou otabepdc k = 10 N/m, 10 dAAO0 AKpo TOU
omolou gival akAOVNTa oTEPEWHEVO. To eAATPLO BpioKETAL OTO QUGIKO TOU PAKOG. XTn B€on
autn (€on (2)), To cwpa X Bpioketal og emagn pe tn paBdoo oto pécov tng P. O dfovag tou
eAatnpiou, to cwpa X Kal to gécov Tng paBdou Bpiokovtal otnv idia optovtia dievbuvon, n
omola eivat kabetn otn pdBdo. H pdBdog sival kabsta tomobeTnuévn pE ta Akpa tng A, M
mavw o€ O0Uo0 opllovTioug Kal mapdAAnAoug aywyoug (xA) kat (yI), apeAntéag wIKAg
avtiotaong, ot omoiot €xouv otepewbel Mavw oto opllovrio ddmedo. H paBdog pmopei va
oAloBaivel mavw otoug dUo mapAaAAnAoug aywyoug, Xwpig TPIBEC, €xoviag Ta dkpa TNG o€
OUVEXN €MAQN HE auToUG. MeTall twv akpwv A Kal I Twv mapdAAnAwy aywywv €xel cuvoebei
€vag AEMTOC NUIKUKAIKOG aywyodg (AHI) kévtpou O kat aktivag ry = L/2, KATaoKEUAOUEVOG
amd oUppa otabepng SlATopng Kal wHIKAG avtiotaong R, = 10 Q. Zta dkpa A kat [ €xel
ouvOeBel emmAéov €vag AEMTOG KUKAIKOG aywyog (ANZO) Katackeudaopévog amod oUppda
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otafepr¢ Olatoung wHIKAG avtiotaong R, = 10 Q, Yéow TwWV aywylHwy cuppdatwy AA kat IM'Z
TTOU £X0UV AUEANTEA WHLKA AVTIOTAon. XTOV KUKAIKO aywyo oxnpati{ovtal 6Uo npikUkAla ANZ
Kat AGZ. To KEVTIPO TOU KUKAIKOU aywyou TauTiletal PHE TO KEVIPO TOU NUIKUKALKOU aywyou
AHI; evw n aktiva Tou r, eival gikpdtepn amo v aktiva r;.

N O
N X ©hy A
N
N 0
N © H
y Y
2 = : T
N £ n ‘::@EX f;fff;rfff@'ﬁ
N AL ; ; .

Béan 8éan  Béon Béon

(1) (2) (3) (4)

0 dwakdmTNg (0) Tou aywyou XA gival apxIKd avolKTog, OTwWE PAiveTal 6To MAPATAVW OXNHA.
2TOV XwWpo MeTafu tng pdBdoou AM kat Tou aywyou (AHI) umdpXxel KATAKOPUPO OHOYEVEC
payvntiko medio, To omoio oTo oxApa amelkovietal Pe TN YPAPHPOOKIACHEVN Teploxn. To
HETPO TNG €vtaong Tou ivat B = 1 T Kat ol SUVAHIKEG TOU YPAHHEG €xouv OleuBuvon KABeTn
oto emimedo NG oAidag Kal opd amd TOV avayvwotn mpog tn ocAida. METakIvoUpe Tn
paBdo AM padi pe To cwpa X, woTe To €AATNPLO va cuoTelpwbel kata A = 0,4 m amd to
(PUCLKO TOU UNAKOG Kal va €pBetl otn B€on (1). ZTn CUVEXELD APRVOUHE AeUBEPO TO GUOTNHA
TOU OWHATOG X Kal TG paBdou.

A1. a) Na amodeiete o0tL n paBdog AM Ba amoxwplotei amd 1o cwpa X otn Bon Omou To
eAaTplo 6a amOKTAGCEL TO PUCLKO TOU UAKOG Yl TTPWTN POoPd HETA TN OTLYHN TIOU TA APRCApE
eAelBepa.

B) Na Bpeite to MAATOC TNG ATMANG APHOVIKAG TAAAVTWONG TToU Bd EKTEAECEL TO CWHA X, A@oU
amoXwpLoTelL amo tn paBdo AM.

Tn xpoviki otiyun t = 0 n paBdog AM amoxwpiletal amd To cwHa X Kat he TV taxutnta mou
EXEL ELCEPXETAL APECWG PECA OTO OHOYEVEG PHayVNTIKO TEdio.

A2. Na atioAoynoete TNV avantuén nAektpeyepTIkNG duvapng (HEA) amd emaywyn avausoa
ota akpa A, M t™¢ pdBdou apécwg HETA TN XPoVIKA otiypn t = 0 Kat va oxeOlAoETe TNV
TMOAIKOTNTA TNG.

Tn xpovikn otyun t; = 1 s (Béon (3)) ackeital oto pécov P tng paBdou otabepr) optlovtia
ouvapn mpog tn OeTIKA KateuBuvon pétpou F = 3 N, KABetn og autrv. Tn XpPOVIKN OTLyHN
t, = 3 s o dlakomtng (0) KAsivel (Bon (4)).

A3. Na uToAOYiCETE TO PETPO TNG €MTAXUVONG TNG pAaBdou AM yla To Xpoviké Sldotnua
At = (t; - t;) KAl TO HETPO TNG TAXUTNTAG TNG OTO TEAOG AUTOU TOU XPOVIKOU OlAcTAHATOC.

A4, Apéowg peTd to KAsiowo Tou dlakdmtn (0):
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a) va anodeifete otL n paBdog AM Ba ekteAéoel euBUYpappn opaAn Kivnon.
B) va UTIOAOYICETE TIC EVIACEI TWV PEUHATWY TIoU Olappéouv Tn paBdo, TOV NUIKUKAIKO
aywyo Kat ta 0Uo TUAPATA TOU KUKAIKOU aywyou.

A5. Agou €xel kKAgiogl 0 dlakomtng (0) va umoAoyioete:

a) tnv €vtaon Tou payvntikoU mediou mou Onploupyel 0To KEVTPO Tou O ATOKAEIOTIKA O
NUIKUKAIKOG aywyog, KAvovTag XpRon Tou VOUou Twy Biot - Savart.

B) TN ocuvoAlkn €vtacn Tou payvntikou mediou TTou SNUIOUPYOUV ATTOKAELCTIKA O NUIKUKAIKOG
KAl 0 KUKAIKOG aywyog oTo Kolvo Toug kevipo O.

Na Bswpnoete OTL:

o H 0An dudtaén Bpioketal mavw o€ Agio optlovtio 0amedo PeydAwy OlACTACEWY TO OTOoi0
givat NAEKTPIKA PHOVWHEVO.

e H pdBoog HETA TO KAEIGIHO TOU OLAKOTTN TN XPOVIKN OTIYHN t, TAPAUEVEL CUVEXWG HECA
oTO payvntiko medio, dev emnpeadetal n Kivnon tng amd 1o payvntiko medio mou dnpioupyouv
0 NUIKUKAIKOG Kal 0 KUKALKOG aywyog Kat Ogv €pXETaAl o€ emagn Je autouc.

» H avtiotaon tou aépa sivat ageAntéa yia OAd Ta cwpatd.

o To oxnpa Ogv gival umo KAipaka.

Huep. 2024
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