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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.

0

. 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
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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.

EmipéAcia: Mepk. MavayiwtonouAog-Pucikog 5. www. merkopanas.blogspot.gr




Quotkn I Aukeiou OetikoU lNpooavatoAiouou Oéuata Eéstdoswy

Epwtnoeig 2°¥ Ocuaroc

EmipéAcia: Mepk. MavayiwtonouAog-Pucikog 6. www. merkopanas.blogspot.gr




Quoiki ' Aukeiou Ostikou MpooavatoAiouou Ofuata Eéstdoswv

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 otabfepd nAEKTPIKO pelpa €vtaong |/ mou
glval opoppomo HE TO NAEKTPIKO peUpa Tou dlappEel Tov aywyo A. H amootaon rr gival ion
HE:
i <. i, 2% fii, 2%
Na emA£EeTe T owotn amdavinon. Na OIKAloAoyNoETe TNV mMA0OyN 6ag.

Emav. Huep. 2020

2. AUo euBuypappol mapdAAnAot pesupato@dépol aywyoi (1) kat (2) pEYAAOU HAKOUG
Bpiokovtal oe améotacn r petagl toug. Ou aywyol Olappéovial amd opoppoma peupata
evracewy 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 SIKaloAoyNoeTe TNV €mMAOYR 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 €vtaong | Kal Bpioketal PEod OE OHOYEVEC
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HayvnTiko medio, évtaong B. Ot OUVAMIKEC YPAHHESG 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. F=B1y. ii. 3F = 0. iii. 3F =B/ anpA.

Na emAé€ete Tn owoth amavinon. Na SIKaloAoyNnoeTe TNV €mMAOYR 6ag.
Emav. Hpep. - Opoy. 2022
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1. AUo mapdaAAnAot opildovtiol aywyoi Al kat AZ peydAou pnkoug Kat PndEVIKAG avtiotaong
améxouv peTagy toug amootaocn L = 1m. Ta akpa A kat A cuvdéovtal Je aywyo avtiotaong
R, = 2Q kat ta dkpa ' kat Z pe aywyod avtictaong R, = 2Q. O aywyog Al €xel Aiyo TpLv 10
TENOG TOU avolxto Olakomtn 0, OMwWE paivetal oto oxnua. ‘Evag aAAog aywyog KA, pe pnkog
KA = 1m éxel avtiotaon Ry, = 3Q kat pymopei va oAoBaivel xwpig TpIBEG, pévovtag KABeTog
Kal o€ ema@n ota onpeia K kat A pe toug optovtioug aywyoug Al kat AZ.

0 aywyog KA apxikd sival akivntog. Kamola Xpoviki otiyun, tTnv omoia Bswpolpe wg t = 0,
aokoUpE oTo PEco tou aywyoU KA otaBepny duvaun pétpou F = 0,8N, n omoia eival kabetn
oTov aywyo Kal n Oleubuvon tng avikel oto emimedo mou opilouv ot aywyoi Al kat AZ. O
aywyog KA apxiel va Kiveital péoa o€ opoyeveEG payvntikd medio évtaong B, = 1T, mou eival
KABETO 0TO £MMEd0 TwV aywywv Al kKat AZ, Ye @opd amo ToV avayvwotn mpog tn ceAidd.

Tn xpovikn otypn t; o aywyog KA, €xovtag amoktnoel otabepr oplakn taxutntad U,
e€EpxeTal amd tnv mMEPLOXN OTOU N £vtacn Tou payvntikoU mediou sival B, Kal ElGEPXETAL OE

TMEPLOXN, OTTOU N €vtacn Tou payvntikou mediou gival B, = 0, 0w ¢aiveral oto oxnuda.

Oy T
‘;ﬁ'; w‘
: ; E

= R,
)

' Z

A K

1]
] 1)
i

M. Na meplypdyete 1o €i00G TNG Kivnong mou eKTeAEl 0 aywydg KA amd tn XpoviKA oTiyun
t = 0 €wg TN XPOVIKN OTLYHN t; KAl va UTTOAOYICETE TN 6TABEPN OPLAKI TAXUTNTA Uy, -

Tn Xxpovikn otiypn t; Katapyoupe tn Ouvaun F Kal tn XPOoVviKA oTiyun £, o aywyog KA
EICEPXETAL OE TEPLOXN) OTOU UTIAPXEL OHOYEVEG payvNnTIKO medio évtaong B;, idlou pETpou Kat

avtifetng kateuBuvong pe tnv évtaon B;.

M2. Na umoAoyicete TO PETPO KAl VA TPOGOLIOPIOETE TN POPA TNG £EWTEPIKAG dUvapng F’,
TOU TIPETEL VA ACKACOUKME OTO HECOV TOU aywyou KA, kdBeta ot autdv kal tng omoiag n

Oleubuvon avnkel oTo €mmedo TWV AYWYWY, WOTE O AYWYOC VA CUVEXIOEL va KIVEiTal HE
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otadepn TaxuTNTA PETPOU Ug,.
3. Na umoloyioete tn BeppoTNTa Q, MOU EKAUETAL GTOUG AywYOoUS TOU KUKAWHATOG amod tn
XPOVIKN OTyHN t, HEXPL Pla AAAN XPOVIKN OTLyHn t;, av TO EMAYWYIKO POPTIO TToU TEPACE Ao

pia dwatopn Tou aywyou KA oTo avtiotolxo Xpoviko diactnua (&, - t;) ivat g, = 0,2C.

Tn Xpovik oTlypn t; KAeivoupe 1o OlakoOmtn O KAl o aywyog KA, pe tnv emidpaon tng
e€wtePIKAG OUvapng F', ouvexilel tnv Kivnon Tou otnv TEPLOXN OTOU UTTAPXEL TO OHOYEVEG

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

4. Na umoAoyicete Tn vea oplakn taxutnta u',,, TOU ATMOKTA 0 aywydg, Kabwg Kat tnv
tdon Via ota dkpa tou aywyoU KA Kal TIG eVIACEIG TWV PEUNATWY, TOU OlAPPEOUV TOUG
AVTIOTATEG R, Kal R,, OTav autog KIVEITAL PE TN VEA TOU OPLaKh Taxutntd.

Huep. 2020

2. Ot Katakopuwol, PeyaAou pAKoug, HeTaAAikoi aywyol Ax kat My améxouv petal toug
otabepry amootacn € = 1m Kal €Xouv ApeANTéd wHIKA avtiotacn. Ta dakpa A kat T
ouvlfovTtal Ye avtioTdtn wHIKAG avtiotaong R, = 2Q. Xto tunpa Al umdpxet dlakomtng A, o
omoiog ival KAEIOTOC.

0 aywyog KA pnkoug € = 1m, palag m = 0,2kg Kal wHIKAG avtiotaong R, = 6Q €xel ta akpa
Tou KA mdvw oToug Katakopuoug aywyoug Ax Kat Iy kat gival kabe tog o€ autoug, (ZXApa
4).

‘OAn n Oldta€n Bpioketal oe MeEPLOXN TOU EMKPATEL 0pL{OVTIO OHOYEVEG HAYVNTIKO TEedio

évtaong B, pétpou B = 2T, Tou omoiou ol OUVAHIKEG YPAMHEG Eival KABETECG 6TO £MiMESO TOU
OXNHATOG HE (POPA ATO TOV AvaAyVWoTn TPoG TN ceAida.

A =3

A

X P V'
Ixnua 4

0 aywyog KA pmopei va oAoBaivel katd pNAKog Twv aywywv Ax kat Ny xwpig TplBEg,
Tapapévovtag ouvexws optlovtiog, xwpic ta dkpa tou K Kat A va xdavouv tnv emagn He Toug
aywyoug Ax kat I'y. Apxikd o aywydg ivat akivntog.

Tn xpovik otiyun t, = 0 eKTofeUoupE ToV aywyo KA Katakopu@a mpog Ta KATW HE apXIKn
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taxutnta pétpou Uy = 12m/s.

M. Na Bpeite o PETPO TNG EMTAXUVONG @ TOU AywyoU AUECWS HETA TNV EKTOEEUCH TOU Kal
Vv Kateubuvon Tnc.

2. Tn xpovikA otiypn t;, mou o aywyog KA éxel petatomotel katd h amd tnv apxikn tou
0éon, €xel amoktioel oplakn taxutnta (Ugp). Na umoAoyicete 1o HETPO TNG OPLAKAG
Taxutntagc.

3. Av 10 @optio mou mépaoce amod pia dwatopn Tou aywyou KA amd tn xpoviki ottypn t, =0
£WG TN XPOVIKA oTlyn t; ivat ico pe 0,4C, va umoAoyioete tn BepUdTNTA TTOU TAPAXONKE GE
Kabévav amd Toug avtioTdteg R, Kal R, 0To mapandvw Xpoviko dldotnyd.

F4. Kdmowa xpoviki otiypn t, (t, > t;), mou o aywyog KA Kiveital pe tnv oplakn Tou
taxutnta, avoiyoupe to Slakomtn A. Tn Xpoviki oTiyun t; = t,+At 0 aywyog EXEL HETATOMIOTEL
Katda h; = 0,45m amnd tn 6éon otnv omoia BplokOTav Tn XPOVIKA oTiyun t,. Na
umoAoyicete 10 pubuo (‘Z—If) HE TOV Ommoio AUEAVETAl N KIVNTIKNA EVEPYEL TOU aywyou Tn

XPOVIKN OTyun t;.
o Aivetal n emraxuvon tng Baputntag: ¢ = 10m/s?
o Havtiotaon tou aépa Bewpeitatl apeAntéa.
Emav. Huep. 2020

3. Ou katakopuyol, PeydAou pnKoug, PetaAAikoi aywyol Ax kat Iy, améxouv peTagl Toug
otabepn amootacn £ = 1m Kal €Xxouv apeAnTéa wiikn avtiotaon. Ta dkpa A, I cuvoéovtal PE
avtotdatn wHiKAg avtiotaong R, = 20. Aywyog KA pnkoug € = 1m, palag m = 0,2Kg kat
WHIKAG avtiotaong R, = 6Q £xel Ta akpa tou KA mavw o6ToUG KATakopu@poug aywyoug AX Kat
My Kat gival Kabetog o autoug (IxNua 4).

‘OAn n Owatagn Bpioketal oe MePLOX TOU €MKPATEL 0pt{OVTIO OHOYEVEG HayvnTikd medio

évtaong ﬁ, pETpou B = 2T, Tou omoiou ol QUVAUIKEG YPAHUEG eival KABETEG 0TO £MiMeOO TOU
OXNHATOC PE Popd amod Tov avayvwotn mpog tn osAida.

Apxikd o aywyog KA cuykpateitatl akivntog kat sivat duvatdv va oAicbaivel Katd Pnkog twv
aywywv xwpig tpiBEg, mapapévovtag cuvexwg opt{ovTiog, Xwpig Ta dkpa tou K, A va xdvouv
NV £MAPn HE TOUg aywyoug Ax kat Iy.

Tn xpovikn oTyun t, = 0, aprivoupe Tov aywyo KA eAeUBepo va Kivnbel mpog Ta KATw.

A aaAA—— T
< ! >
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M. Tn xpoviki otiypn t;, 0 aywyog KA €xel amoktncel oplakn taxutnta (Ug). Na
UTTOAOYICETE TO PETPO TNG OPLAKAG TaxUTNTAG.

M2. Na umoloyioete tn Slapopd Suvapikou Vi, ota akpa tou aywyou KA, otav autog
KLVEITAl JE TNV 0pLAKN ToU Taxutntd.

3. Na umoloyiocete tn BepudTnTa MOU MAPAXONKE o€ KABEvay amod Toug aviloTdteg R, Kat R,
o€ XpOVo At = 4s JETA TN XPOVIKN OTIYHN t;.
o Aivetal n emraxuven tng Baputntag: ¢ = 10m/s?
o Havtiotaon tou aépa Bswpeitatl apeAntéa.
Opoy. 2020

4. Xto oxnua 4 ol aywyoi A, AZ, yeydlou pnkoug, Bpiokovtal oto idto opllovrtio emimedo,
givat mapdaAAnAot petall toug, améxouv £ = 1Tm Kat €xouv PNdeVIKA WHIKA avtiotaon. H
paBdoog KA €xet pnkog € = 1m pala m = 0,5kg, avtiotaon Ry, = 2Q Kat apxikd givat akivntn. H
paBdog KA pmopei va Kiveital xwpig TpIBEC, TAPAPEVOVTAG CUVEXWG KABETN Kal OE €MA®N HE
TOUg aywyoug Al', AZ.

H yevvATpla evaAAAGGOHEVOU PEUNATOC TOU GUVOEETAL OTA AKPA A, A TEPIEXEL AYWYIHO
nmAaiclo PndEVIKAG avTioTacng, TO OTOI0 CTPEPETAL e OoTABEPN YwVIAKA Taxutnta w yupw
amo afova mou Bpioketal oto emimedd TOU Kal €ival KABETOC OTIGC OUVAMUIKEG YPAHHEG
OHOYEVOUC payvntikou mediou. H xpovikn e€iowon tng oTiyplaiag TiPng tng eVAAAAGGOHEVNG
Tdong mou sp@avidetatl oto mAaioto sivat v = V-nu(50mt) S.1. Ot avtiotdteg mou @aivovtal 6To
oxnua 4 €xouv TIHEG R, = 6Q Kal R, = 3Q0. And tnv apxikn B€on tng paBdou KA Kat otov Xwpo
0efld am’ autnyv, UTAPXEL KATaKOpUPO OHOYEVEG HayvnTIko medio évtaong B, tou omoiou ot
OUVAUIKEG YPAMPEG €xouv OleUBuvon KABetn oto emimedo TNG oeAidag Kal gopd amo tov
avayvwotn mPog dutny, OTwWE Qaivetal 6To oxXApd 4 Kat KAAUTTEL OAN TN YPAHHOOKIAGHEVN
mEPLOXN.
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M. Apxikd, o Olakomtng 0, €ival KAEOTOG Kat ot §,, 0; €ival avolktoi. Tote, n Yéon oxug
OTOV avtiotdtn R, tooutal pe 12W. YmoAoyiote to MAATOG TnG TAong V Kal Tnv evepyo £vtaon
TOU pelATOC OTOV avtiotdtn R;.
M2. Awatnpwvtag tov Olakomtn O; KAEWOTO Kal avolxtoug Toug Olakomteg O, Kat Os,
OUMAaolaouhe TN OUXVOTNTA TEPLOTPOPNG TOU TAALGIOU OTn YEVVATPLA EVAAAACGOUEVNG
tdong. H ottyplaia Tipn TG TAoNG MOU TAPAYETAl TOTE €XEL TN poppn Uu” = V' -nu(w’'t). Na
ypa@ei n xpovikn €€icwaon tng oTlyplaiag toxuog 6ToV avTloTdtn R, Kal va UToAOYIOTEL N TIUA
NG TN XPOVIKN oTiypn 5-1073s.
3. Tn xpoviki ottypn t, = 0, avoiyoupe tov OlakOmTn O, KAl ACKOUKE OTO PEGO TG pABdou
KA otaBepn opldvtia Ouvapn, Kabetn otn pdBdo pétpou F = 0,5N pe @opd, Omwg oto
oxnua 4. Tn otypn 2s KAsivoupe Toug OlaKOmTeG O, Kal 0; KAl TMAPATNPOUUE OTL EKTOTE N
paBdog Kiveital pe otabepn taxutnta. YmoAoyiote to PETPO NG £viaong B Tou payvntikou
nmediou Péoa oto omoio Kiveital n paBdoog.
F4. Ta 1o xpoviko didotnpa 0 €wg 5s, va UTTOAOYICETE TO TTOCOOTO ETi TOLG EKATO TOU £pYOU
NG F TToU PETATPETETAL O BEPUOTNTA OTOV AVTIOTATN R,.

Hpep. 2021

5. Ot dUo mapaAAnAot optlovtiol aywyoi, Ax kat 'y Tou oxnpatog, €xouv PEYAAo PAKOG,
apEANTEQ WHIKA avtiotaon Kat améxouv PeTalu toug améotaon L = 1m. Ta dkpa toug A kat I
ouviovtal Pe owANVOEIOEG WHIKNG avTiotaong R, = 6Q), Tou omoiou 0 aplBudg Twv OTELPWY
ava povada pnkoug sivat n = N/ € = 200 omeipeg/m.

Jta onpeia A Kat Z Twv TAPAAANAWY aywywv £xXel ouvOeBsl NAEKTPIKNA TNYR HE
NAEKTPEYEPTIKN OUvapun E = 24V kal eowteplkn avtiotaon r = 2Q, Xta onpeia H kat ©
OUVOEETAL AVTIOTATNG WHIKAG avtiotaong R; = 1Q o€ oslpd pe tov Olakomtn J,, eVw HeTAgU
TwV onpeiwy Z kat © mapepBaAAetal Slakomtng o;.

EuBUypappog petaAAikog aywyog KA, palag m = 1Kg, pnkoug L = 1m Kal wpIKAG avtiotacng
R, = 3Q, Tou omoiou ta dkpa Bpiokovtdl CUVEXWG OE EMAPN HE TOUG aywyoug Ax kal Ny Kal
pmopel va oAlcOaivel TAPAPEVOVTAC OUVEXWG KABETOC O AuTOUC. XTNV YPAHHOOKIAGHEVN
TMEPLOXN TOU EMIMESOU TwV aywywv Ax Kat My s@pappoletal eEWTEPIKO OHUOYEVEG HAYVNTIKO
nedio évtaong B = 1T (oxApa 5), Tou omoiou ol HayvNnTIKES YPAUMEG ival KABETEG 0TO £MiTedO
auto, e @opd amod Tnv ceAida TPOg ToV avayvwoTn.

ApXIKa o OlakomTtng O, €ival KAEIOTOG Kal 0 Slakomtng d, avoixtag. O aywydg KA toopporei
oplakda Aoyw TpIBRg, mou spgavietal ota onpeia ema@ng K kat A, cuvoAikou pétpou T.

s // /e
e[
s

A
M2. Na umoAoyioete TNV €évtacn Ttou payvntikoUu mediou oto pécov Tou dfova Tou
owANvoeldoUG. Oewpeiote mMwg ta OUo Payvntikda media dev aAAnAemdpouy.

P
(O)]

Z

4
0]

M. Na umoAoyloETE TO PHETPO TNG OUVAUNG TPIBNG T.
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Quoiki ' Aukeiou Ostikou MpooavatoAiouou Ofuata Eéstdoswv

Tn xpovikA otypn t, = 0 KAgivoupe tov dlakomtn 0, KAt avoiyoups tov dlakomtn d,. Tnv ida
OTIYUR oto Héoov Ttou aywyoU KA kat kdbeta ot autov acKeital KatdAAnAn duvapn F pe

@opd mpo¢ ta O0efld, wote autdg va KIveitat pe otabepry emtdxuvon a = 4 ? idolag

Kateubuvong pe tnv duvapn F.

M3. Na ypayete tn oxéon mou Oivel Tnv e€wtepkn OUVAUN GE cUVAPTNON HE TOV Xpovo F=
F(t).

H ouvoAwkn tpiBn tou aywyou KA pe toug oplldvtioug aywyoug o€ OAn tn OLApKEWd TNG
Kivnong tou sivat ion pe T.

4. Na umoloyicete TO £MAywYIKO QOPTio ToU TEpace amo pia diatopn tou aywyou, KA oto
XPOVIKO dldotnpa amod t, = 0 éwg t, = 1s.

H diata&n katd t diapkela Tng Kivnong tou aywyou KA mapapével akivntn.
Aiveta: k = 107 L.
B A

Emav. Hpep. 2021

6. Ot peydAou pNKoug, KAtakopu@ol, PeTaAAlKoi aywyoi Ax Kat My améxouv PETagl toug
otabepn améotaon € = 1m Kal €Xouv APeANTEA WHIKA avtiotaon. Xta akpa A, I cuvoéstal
TNYN NAEKTPEYEPTIKNG SUVapNg E = 9V kal eowtePIKAG avtiotaong r = 1Q.

Aywyog KA pikoug € = 1m, pdlag m = 0,3kg Kat wpIKAG avtiotaong Ry, = 2Q €xeL Ta AKpa Tou
K, A Tavw OTOUG KATAKOPU®OUG aywyoug Ax Kat Ty, eival kdbetog oe autoug Kat eival
Ouvatov va oAlohaivel Katd PAKOG TWY AywywVv Xwpig TPIBEC. (IxApa)

r /L||.m_ A
A(:!Iil’i!lrlr!lririri]lrlrll]K eécn 1 (U:O)
RK/\ u
[() senmswssnsssnsnnnannannnn ()] eao'nZ(ﬂ)
O | 2

Béon 3 (u,,)

z=VWWWW— A
N—_ = ™

X
H OAn dowdtafn Bpioketal ot mTeEPLOXN TOU UTIAPXEL OPL{OVTIO OHOYEVEG HAYVNTIKO Tedio

N
€vtaong B, Tou omoiou ol OUVAMIKESG YPAUHEG eival KABeTeG 0To £MIMESO TOU OXNHUATOC.
ApXIKa@ o dlakomtng O, £ival KAElOTOG, 0 SlakomTNng O, ival avolktog Kal o aywyog KA eivat
akivntog otn Bon 1.
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Quoikn ' Aukeiou Ostikou MpooavatoAiouou Ofuata Eéstdoswv

M. Na umoAoyicete 10 PETPO B TNG £viaong Tou payvntikoU mediou Kal va mpoodlopiceTe
NV Kateubuvon tnge.

210 KAtw PEPOG TNG OLdtagng, HETaly twv onpeiwy Z Kat A, givatl cuvoedePEVOS aAVTIOTATNG HE
wHIKA avtiotaon R; = 3Q kat ota onyeia M, N givat cuvOedepévn BEPUIKN GUOKEUN X WHIKNAG
avtiotaong Ry, n omoia otav ota akpa tng M, N €xel tdon ion pe 6V Acttoupyel Kavovika
amodidovtag Oeppikni loxU 6W.

Avoiyoupe tov dlakomtn 0,, KAEivovtag Tautdxpova tov olakomtn §, kat o aywyog KA apxilet
va KAtépXetal mapapévovtag ouvexwg oplovtiog xwpig ta dkpa tou K,A va xavouv tnv
EMAQN PE TOUG aywyoug Ax kat Iy.

2. ‘Eotw 6Tt 0 aywyog KA €xel amokTioel oplakn taxutnta u,, otn 6¢on 3.
Na OlkaloAoynoete to €i00¢ TG Kivnong TTou eKTeAEL 0 aywyog KA amd tn Béon 1 €wg tn B€on
3 Kat va umoAoyicete Tn otaBepn oplakn TaxutNTd Ug,.

3. Na umoloyioete Tov puBud peTaBoAing Tng opuUng Tou aywyou otn B€on 2, otnv omoia n
taxutntd Tou €ival ion pe o .

2

M4. 'Otav o aywyog €xel ATOKTACEL TNV OPLAKN TOU TaxUutntd, vVa €EETACETE av n BEPUIKN
OUCKEUN X AElToupyEil Kavovikd.

e Aivetal n emtdxuvon tng Baputntag: g = 10 =
S
e H avtiotaon tou aépa Bewpeital ageAntéa.

e To oxniua Ogv ival umo KAipaka.
Hpep. 2022

7. To owANnVvoeldEG PRKOUG € TOU OXAPATOG, Tou €xel n = 500 omeipeg/m Kal wiIKN avtiotacn
R, = 2 Q, éxel ouvdeBel pe BepUIKA CUCKEUN X WHIKNG avtiotaong Ry, n omoia, otav ota akpa
NG €xeL Taon ion pe 10 V, Acitoupyei kKavovika amodidovtag Beppiki 1oxu 50 W.
g R;
A I
— 000000 ——Fwvww

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, spBadou S = 0,25 m? Kat
Bploketal péoa o€ OpOYEVEG payvnTiko medio.

To emimedo Tou aywyou autou €ival KABETO oTIG SUVAMIKEG YPAMHES TOU payvntikoU mediou,
Ol OTTOIEG €XOUV (PoPd amod tn ceAida TPOG TOV AvayvwoTn.

AB
To pétpo NG £viaong Tou payvntikou mediou auavetal pe otabepo pubuod A—tz =0,16 T/s.
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M. Na xedldoeTe T QOopdA TOU EMAYWYLIKOU PEUHATOC OTOV KUKALKO aywyo, dlTloAOYwWwvTag
NV amdvinon odag.

2. Na umoloyiocete TNV NAeKTPEYEPTIKNA OUVapn (HEA) amod emaywyn mou avantUucoeTal 6Tov
KUKAIKO aywyo.

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

owAnvoeldouc.

4. Amoouvdéoups TO CWANVOEIDEG amd TO KUKAWHA, TO KOBOUUE oTn HEON KAl GUVOEOUNE
€ava 1o éva amd ta Ouo véa owAnvoeldn ota onpeia A, T, dlatnpwvtag to pnkog £/2. Na
UTTOAOYioETE 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 ku = 10 -

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

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

To cwANVoEelOEC PKoug € Tou oXAPAtog, mou €xel n = 500 omeipeg/m Kal wHIKN avtiotacn
R, = 2 Q, €xel ouvOeBel pe 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,
—000000 ——vWW\

2ta onpeia K, A Tou KUKAWPATOG €xel ouvOEDEl KUKAIKOG aywyog wHIKAG avtiotaong R, =2 Q.
0 aywyog autdg amoteAsitat amd N = 300 omeipeg idiag aktivag, epBadou S = 0,25 m? Kat
Bpioketal p€éoa o€ OPOYEVEG payvnTIKo medio.
To emimedo ToU aywyou autou gival KABeTo oTIg OUVAHIKES YPAUHES TOU PayvnTikou mediou,
Ol OTT0iEG €XOUV (PopPd amd tn ceAida TPOG TOoV avayvwoTtn.

AB
To pETPO TNG £vTaong Tou payvntikou mediou augavetal pe otabepd pubpd —= = 0,16 T/s.
M. Na umoloyicete TNV NAeKTPEYEPTIKNA OUVapn (HEA) amod emaywyr mou avantUcoeTal 6ToV
KUKAIKO aywyo.

2. Na umoAoyicete TNV £viacn Tou peUPATOC TOU OlAPPEEL TO KUKAWLA.
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3. Na umoloyicete T0 PETPO TNG EVTACNG TOU GWANVOELOOUG B, tou payvntikou mediou oto

KEVTPO.

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

lMpoBAnuata 4°° Osuatroc
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A t_o =0 E X
®y | ®
R,
F i Uop
AL ;
r | | y

d

v

Ato mapdAAnAa opilovtia oUppata, Ax kat Iy, peydAou Pnkoug Kal apeAntéag avtiotaong
ouvd<ovtal ota akpa toug A kat I pe tpito oUppa avtiotaong R, = 6Q. ‘Eva tétapto cUppa KA
pe pala m = 0,2Kg, pnkog L = 1m kat avtiotacn R, = 2Q pmopei va oAweBaivel xwpig TpIBEG,
mapapévovtag KAdeto Kal os emagn, ota onpeia K kat A pe ta ocUppata avtiotaong Ax kat Ty.
To olUotnua Bpioketal pEoa OE OHOYEVEC HayvnTiké medio €vraong B = 2T kdBeto oTo
EMMEDO TWV CUPHATWY HE POPA ATIO TOV AVAYVWOTN TPOG T oeAida (ZXAHA).

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

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

A2. Na umolAoyicete Tnv tdon ota dkpa Tou aywyoU KA petd tn otabepormoinon tng
Taxytntag Ttou.

A3. Na umoAoyicete tn BgpUIKn WoXU TTOU avamTUooETAl 6€ KaBepia amd Tig avtiotacelg R,
Kal R,, otav o aywyog KA €xel amokTnoel Tn otabepn (oplakn) taxutnta.

A4. Na umoloyioete Tn BeppodTNTa MOU AMEBAAE TO KUKAWHA 0TO MEPIBAAAOV PEXPL O AywYOg

va petatomotei katda d = 0,8m.
Opoy. 2021
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