NEO APXH 1HY SEAIAAS

NEO >Y>THMA - HMEPHZYIQN & EZITEPINQN

MANEAAAAIKEZ EZETAZEIZ
HMEPHZIQN & EZMEPINQN N'ENIKQN AYKEIQN
AEYTEPA 22 IOYNIOY 2020
EZEETAZOMENO MAOHMA: ®YZIKH NMPOZANATOAIZMOY
2YNOAO ZEAIAQN: ENTA (7)

OEMA A

2TI¢ epwTtnoeic A1-Ad va ypawere oTo TETPAdIO oag Tov apiBuo tNG EpWTNONG KAl
OiTTAa 1O ypauua 1mou avTiOTOIXEI OTNV EMMIAOYN 0QAC, N OTTOia CUUTTANPWVElI owaoTa
TNV TEPIYPAQPN.

A1l.

A2.

A3.

Fla TNV Tapaywyn evallaocoopevng tdong mAdtouc V, éva TAaiolo
TMePIOTPEPETAI HEOA OE OpOyevéEC payvnTike Tmedio évraong B. Av
OITTAQOIACOUME TNV TrEPiodO TEPIOTPOPNAG TOu TrAAIgiou, dIATNPWVTAG

otaBepn TNV éviaon B Ttou payvntikoU Tediou, TOTE TO TAATOC TNG
evaAAaooodpuevng TAoONG yiveTal ico e

a) V
B) 2V
Vv
Y) 5
Vv
o) —

VR

Av Tpo@odoToouUuE £€va owANvoeIdéG Ye pevua €vraong |, 161e oTOo PéoovV
TOU n éviaon Tou gayvnTikoU Trediou €xel pétpo B. Av kéwoupe otn péon
TO owANVvoeIdéG KAl TPOPODOOTAOOUUE TO £€va KOMUATI TOU PE peUPa idlag
évraong I, 161e n évraon Tou pgayvnTikoU mediou 0OTO HEOOV TOU KOPUATIOU
auToU €xel METPO

Movadeg 5

a) B
B) 2B
) B
Yoo
5) B
4
Movadeg 5
IdavikO peucTd pEel 0 OWARvaA TOU
BpiokeTalr o€ opigdévTio emimedo. ZTO P2
oxApa 1 ameikovieTar TUAUaA TOU
owAnva, kar 10 10aVIKO pPeucTd pEEl (2)
atmd 1n Béon (1) Tpog TN Béon (2). Na P
TIc méoeig Py kal Py, oTig dU0 aQuTég 1
Béocic Tou ocwAnRva 1oxUel OTI ()
G) Pi<Po
B) Pi=P: (1)
Y) P:i>P> )
5) aduvaToUPE va TIC CUYKPIVOUE. Zxnupa 1
Movadeg 5
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NEO APXH 2HXZ EAIAAZ
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A4. Katd T1n ouvBeon O&UO OTTAWV OPUOVIKWY TOAAVTWOEWV TnG idlag
ouxvoTtntag f, TTou TTpayuatoTToloUvTal YUpw aTd TO idl10 onuEio Kal OoTnv
idla d1evBuvaon, 1oxUel OTI

a) 710 MAATOG TNG OUVOETNG TAAAVTWONG €ival ApPOVIKA ouvdpTnon Tou
Xpovou,

B) T10 TmA&TOC TNG 0OUVOeTNG TAAAVIWONG e€ivalr Tavia ico dE TO
aBpoiopa Twv TTAATWY TWV ETTIMEPOUG TOAAVTWOEWV,

Y) 710 TTAGTOG TnG OoUVOETNG TAAAVTWONG €CapTaTal amo 1n ouxvoTtnta f
TWV ETINEPOUG TAAAVTWOEWY,

8) 710 WMAATOG KAl N apXIKA @Aaon TG ouvleTng TaAdviwong eEapTwvTal
aTrd TA AVTIOTOIXO XAPAKTAPIOTIKA TWV ETTINEPOUG TAAAVTWOEWV.

Movdadeg 5

AS5. Na xapakrnpiocere 11¢ TPOTAOCEISC TTOU aKOAouBoUv, ypapovrag oro TeETpadio
oa¢, OiTAa oTo ypduua moU avrioToIXEl 0 KGO mporaon, tn Aéén ZwaoTo,
av n mporaon E€ivar owaortn, n 1t Aéén Aa@og, av n mporaon e€ivai
AavBaouévn.

a) 1Wb=1V-:s.

B) Auo aTmeipou JAKOUG euBuypappol  TTapAAAnAol  aywyoi TTou
diappéovtal ammd OPOPPOTIA NAEKTPIKA peUpaTa KAl PpiokovTal O€
MIKPA atméoTaon METAEU TOUG aTTwBouvTal.

Y) Evag gubuypapuog peupato@opog aywyog, TTou PpiokeTal péoa o€
OMOYEVEG MPayvnTIKO Tedio, Ba ptTopouce va pn O€xeTal duvapn
Laplace.

0) H efiowon tou Bernoulli givalr ouvétmela tng apxng diathpnong tTng
EVEPYEIAG OTN PO TWV PEUCTWV.

€) To atmoTtéAeopa Tng ouvBeong dUO ATTAWYV APUOVIKWYV TAAAVTWOEWYV
idlag d1evBuvong, idlag Béong 1o0oppoTriag, idlou TA&GTOUG Kal
TAPATTANCIWYV CUXVOTATWYV €ival ATTA apdoVviKl TaAdvTwon.

Movadeg 5

OEMA B

B1. Tpoxdé¢ akTtivag R kuAietar xwpic va oAicBaivelr oe opildévTtio emitredo.
KA&trola XpOoVvIKA OTIYUR TO KEVTPO PMACOG TOU TpOoXoU €xel TaxuTnTa PETPOU
Ucm. EOTW A TO QVWTEPO ONMEIO TNG TTEPIPEPEIAG TOU Tpoxou kal I €va
ongeio Tou TpoxXoUu Tou PBpiokeTal otnv opIfOVTIO OIAUETPO KAl QTTEXEI
améotaon FK = R/2 amd 10 Ké€vipo K TOU TpoxouU, OTTwWG QaiveTal OTO

oxXnpa 2.

R/2

IxApa 2

. U . \ ] ] ]
O AOyOoC —— TwV PETPWYV TWV TAXUTATWY TwV onueiwv I kal A eival icog pe
Ua
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B2.

B3.

i. — ii. — ii.
4 4

a) Na e€TTIAEEETE TN CWOTH aTTdvTnon.

1 B 5
4

Movadeg 2
B) Na dikaloAoynoeTte TNV €MIAOY 0QG.
Movadeg 6

Mikpy opaipa 24 paddag my KIVEITAI JE TAXUTNTA METPOU U4 KAl OUYKPOUETAI
KEVTPIKA KAl EAAOTIKA PE AKivnTn MIKPR O@Aipa 2, PACAG M2 PHE Mi<Mmo.
Katd tnv Kpouon auTh, TToo00TO €TTi TOIG €KATO (%) ioco pe My TNG ApXIKAG
KIVNTIKAG EVEPYEIAG TNG OQAIPpAG 21 METAPEPETAI WG KIVNTIKA EVEPYEIQ OTN
ogaipa 2. Av avTioTpéyouue Tn Oladikacia, dnAadn av n o@aipa 2o,
KIVOUMEVN ME TAXUTNTO METPOU Up, OUYKPOUOTEI KEVTPIKA KOl EAAOCTIKA HE
TNV aKivntn ogaipa %, TOTE TO TTOOOOTO £Ti TOIG €KATO (%) TNG KIVNTIKAG
EVEPYEIAG TNG OQAIpAG 2o, TTOU PETAPEPETAI OTN OQaAipa 21, IcoUuTAl PE .
Na ta Toocootd Ny kai Mo 10xUEL
i. My <o ii. My =1 iii. My > o

a) Na €TTIAECETE TN CWOTH ATTAVTNON.

Movadeg 2
B) Na dikaloAoyAoeTE TNV ETTIAOYN OQG.
Movadeg 6

270 OoXAMa 3, OTO avoIXTO Ooxeio peydAou OyYyKOUu HdE KATAKOpPUPQA
TOIXWMOTA, TTEQPTEI oUVEXEIQ VEPO, TO oTToio Bewpeital 1Idaviké peuoTd, atod
uia Bpuon B oT1aBeprig mapoxng M. To doxeio Bpioketal o€ opilOVTIO
£da@og kal de pnopei va yepioel, yiaTi €€€pxeTal vepd ano pia onn O, nou
BpiokeTal o €va and Ta KATAKOPUPA TOIXWHATA Tou Ooxeiou. H onn
BpiokeTal oe Uyog h, and Tn Bdon Tou doxeiou, kal To guRaddv diaToUNG

TNG A €ival noAU piIkpOTEPO and To euBadov TnG eAeUBepNC eNIPAVEIAC TOU
vepou.

‘A
ri<——>S '
Ixnua 3
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H eAe0Bepn emi@dvela Tou vepoU otaBepotrolcital og Uywog H améd tn Baon
Tou doxeiou. H AeTrtr) @AEBa vepoU TToUu €EEPXETAI ATTO TRV OTIN TTEQPTEI OTO
op1lbvTio £€dagog og anueio A, To onoio anéxel opilovTtia andéoTtaon (FA)=S
and Tn Baon Tou doxeiou. & onueio E Tou 10iou KATAKOPUPOU TOIXWHATOC
ME TNV onn, kalr otnv idla KaTakopuo, EXOUMe oTnpi&el AenTtn opilovTia
21H
papdo EZ pnkoug (EZ)=S/2. To onpeio E BpiokeTal oe Lyog h, =¥.
Av n Aentn @AEBa Tou vepoU BIEPXETAl oplaka ano To dkpo Z Tng papdou,
TOTE n napoxn N Tng Bpuong sival

i I'I=%\/97H i.  M=2A\gH i.  MN=A2gH

a) Na €IAEEETE TN CWOTH ATTAVTNON.

Movadeg 2
B) Na dikaloAoyioeTe TNV €TMIAOYR OQG.

Movadeg 7

OEMA T

Avo TapdAAnAor opi¢évTior aywyoi Al kar AZ peydAou PRAKOUG Kal
MNOEVIKAG avTioTaong améxouv YeETagu Toug amootaon L = 1m. Ta dkpa A kal A
ouvdéovTal Pe aywyo avrtiotaong Ry = 2Q kar 1ta dakpa I kar Z pe aywyo
avtiotaong Rz = 2Q. O aywyog Al €xel Aiyo mpiv 70 TEAOG TOU avOIXTO BIAKOTTN
0, OTTwG QaiveTal 1o oXAMa 4. 'Evag dANog aywyog KA, pe pnkog KA = 1m €xel
avtiotaon Rka = 3Q kal pymmopei va oAioBaivel xwpic TpIfég, pévovTag KABETOG
Kal o€ emagn ota onpeia K kal A pe Toug opi{dvtioug aywyoug Al kar AZ.

O aywyog KA apxikd €ivalr akivntog. Kdamola Xpovikr oTIydn, Tnv oTroia
Bewpoupe wg t=0, aokoUpe O0TO PECO TOU aywyoUu KA otaBepry duvaun pETPOU
F=0,8N, n omoia eivalr kaBetn otov aywyd kal n OlevuBuvon TnG AvAKeEl OTO
emimedo 1mou opifouv ol aywyoi Al kar AZ. O aywyog KA apyiel va kiveital
MéOoa O€ opoyevéG payvnTikéo medio évraong By=1T, mou e¢ival k&beto OTO
emimedo Twv aywywv Al kal AZ, ye gopd Ao TOV AvayvwoTn TTPog Tn oeAida.

Tn xpovikp oTiyun t1 o aywyog KA, €xovrag atmokTnoel oTabepr oplaknA

TaxuTnTa Uop - eCEPYXETAI ATTO TNV TTEPIOXA OTTOU N €vTaon TOU PayvnTIKOU TTeEdiou

gival By kal e10€pxeTal og mePIOXA, OTTOU N €viaon Tou payvnTtikoU 1rediou €ival
B»=0, 60TTWG QaiveTal oTo oXnRua.

A
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M. Na meprypdyete 10 €id0g¢ TNG Kivnong 1Tou ekTeEAEi 0 aywyog KA atd 1n
xpovikn oTiyun t=0 €wg TN xpoviki oTiyun ty (povadeg 3) kal va
utToAoyioceTe Tn OTaBEpPn oplakh TaxuTnTa Uop (vovadeg 3).

Movdadeg 6

Tn xpovikh oTiyul ty Katapyoupe Tn duvaun F kal TR Xpovikn oTiyun t2 o
aywyog KA eio€pxeTal o TTeEPIOX OTTOU UTTAPXElI OMUOYEVEG paAyvnTIKO Tredio
évraong Bg, idlou péTpou Kal avTiBeTng KateuBuvong pe tnv évraon By.

N2. Na uttoAoyiceTe TO PETPO KAl va TTPOCdIOPIicETE TN QOPA TNG EEWTEPIKNAG
duvaung F', mou mpémel va ackAoouue oTo péoov Tou aywyou KA, kdBeTa
O€ auTOV Kal TnG otroiag n O1euBuvon AavAKEl OTO ETTITTEDO TWV AYWYWYV,
WOTE O OYWYOG va oUuveXioEl va KIVEITAlI gE oTABEP TAXUTNTA PETPOU Ugp -

Movadeg 6

3. Na utmoAoyioete Tn BeppdtnTa Q, TOU €KAUETAI OTOUG aywyoUug TOU

KUKAWPATOG OTTO TN XPOVIKA OTIYMN t2 HEXP! MIa AAAN Xpovikh OTIyuA t3, av

TO ETTAYWYIKO QOPTiO TTOU TTEPACE ATTO dia dlaTourn Tou aywyou KA oTo

avTioToIXo Xpovikd didoTnua (t2-t3) €ival q.x=0,2 C.

Movadeg 6

Tn Xpovikn oTiyun ts KAgivoupe 10 d1AKOTITN O KAl 0 aywyog KA, pe tnv emmidpaon
Tn¢ e€wTepikA¢ duvapng F', ouvexiler Tnv KivnoR Tou oTnv TEPIOX OTOU
UTTAPXEI TO OUOYEVEG HaAyVvNTIKO TTedio éviaong Bs kal TEAIKA ATTOKTA VEA OpPIOKA
TaxuTnTA.
’
op’
(vovadeg 3), kabwg kar Tnv TAO0Nn Vka OTa dkpa Tou aywyou KA
(Movadeg 2) kKAl TIG €VTAOEIGC TwV pPeUPATWY, TOU OdlappEOuV TOUG
avTioTaTteg Ry kal Ry (Movadeg 2), 6tav auTtdg KIVEITAI JE Tn VEA TOU OPIAKN
TaxuTnTa.

N4. Na umroAoyicete 1Tn véa oplakh Tayxutnta U__, TTOU QATTOKTA O aAywyog

Movadeg 7

OEMA A

Mia AemTh, AKAUTITN KAl opoyevhg pdapdog Al unRkoug £ «kal palag
M=10 kg €xel oto dkpo TnGg A ApBpwon kal 10oppoTrei oTnpIfouevn O¢ Acio
KATOKOPU®O Toixo oxnuatifovriag ywvia 8 =45° pye 10 opilévrio emimedo, O6TTWE

Qaivetal oto oxAMa 5. ¢ éva onueio K, TTou améxel dzg atmé 10 péoo 1Tng O,

givalr depévo 1O €va AKPO €vOG oplifovTiou, AeTrToU, afapoug Kal PN €KTATOU
VAMaTog (1), To dAAO dkpo Tou OTToiou €ival TUAIYPMEVO YUPpwW aTTO TOV ECWTEPIKO
KUAIVOpPO aKTivag r €vOog oTepeol, ToOU amoTeAeital amd dUO opoagovikoUug
KUAivdpoug.

270V €CwTEPIKO KUAIVOpO Tou OTepeol, akTivag R=2r, gival TUAiypévo €va
0eUTEPO AETITO, APAPEG KAl PN EKTATO VAPA (2), OTO GKPO TOU OTTOIiOU KPEPETAI
owMa o pacag mo=3 kg.

To cuoTnua oTepPed-paPRdOG cival akivnTo.

A1. Na umroAoyioceTte 10 PéTpO TNG dUvaAPNG, TTou dExeTal n papdog oto onueio I
atd Tov Agio, KaTakOPUPO TOIXO.
Movadeg 6

TEAOX SHX AITIO 7 SEAIAEX
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2TNV Kopu@rn Z Aciou KeKAIgEVOU €TTITTEOOU HPEYAAOU MPAKOUG KAl ywviag
kAiong @ =30°, cival oTtepewpévo 18avikd eAatipio otabepdg k=100 N/m. O
agovag Tou eghatnpiou gival TTAapAAANAOG pe TO KEKAIYEVO ETTITTEDO KAl OTO GAAO
aKpo TOU l100ppoTrei depévo owpa 24 pacag my=1 kg. To ocwpa %y padfag my
BpiokeTal oTnVv id1a KATAKOPUPO HME TO CWHMA 22 MALOG My, TTOU KPEPETAI OTNV
akpn Tou vApaTog (2).

Kdatmola xpovikp oTiyul 10 VAMO (2) KOBeTAl KAl TO OWHA X2, A@OU
EKTEAEOEI €AEUBEPN TTTWON, OCUYKPOUETAI TTAACTIKA PHE TO OWHA Z1. ANEOCwWG HETA
TV TAACTIK KpouUuon TO OUCOWMATWHMO dATTOKTA KoOlvly TayxuTnta METPOU

343

3
Tm/s Kal apxifel va KIVEITAl TTAVW OTO KEKAIPMEVO eTTiTTEdO ZA, EKTEAWVTAG

QTTA apMOVIKA TaAdvTwon Pe otaBepd emmavagopdag D=K.

ré

S

-

Q

=
OPUPOC TOIXOC

4

vApa (2)

A€iog KaTak

(0]

0=45 O
opIfOVTIO ETTITTEDO

Ixnua 5

A2. Na utmtoAoyioete 10 TTAATOG TNG ATTANG APMUOVIKNG TAAAVTWONG TTOU EKTEAEI
TO CUCOWMNATWUA.
Movadeg 4

A3. Na Bpeite Tn oxéon mou divel TNV ATTONAKPUVON TOU CUCOWHATWHATOG O€
ouvapTtnon Pe 10 Xpovo. (Na Bewpnoete wg t=0 Tn Xpovikn OTIYUA TNG
KpoUoNnNG TWV CWHATWY Z1 KAl Zo KAl BeTIKA TN @opd atmd 170 Z Tpog 170 A).

Movadeg 6

TEAOX 6HX AITO 7 SEAIAEZX
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A4. Na utroAoyioeTe TRV TaXUTNTA TOU CWMATOG 2o AUEOCWG TIPIV TNV TTAAOTIKN
Kpouon (0o Xpévog TnG Kpouong Oewpeital apeAnTtéog) KAl TV apxIKN
améoTacn h Twv CWUATWY 21 KAl 25.

Movadeg 5

A5. Na utmroAloyioete 10 AOyo Tou PETPOU TNG dUvVAUNG TOU €AATNPiOU TTPOG TO
METPO TNGg dUvaung emava@opdg Tng TaAdviwong, OTav TO CWPA TToU
TAAQVTWVETAl, PpiokeTar oT1n 0€éon Tng HEYIOTNG ETTIYAKUVONG TOU
ehatnpiou.

Movddeg 4

AivovTai:

n emTdyxuvon TS Baputntag g = 10 m/s?,

nu30° =%, 0uv30°=§, np45°=0uv45°=§,

71T 111 1

L

Na BewpnoeTe OTI:

o s

n avriotaon Tou aépa Bewpeital apeAnTéa yia 6Aa Ta CWHATA,
KaTd Tnv Kpouon dev €Xoupe aTTwAela padag,
0 XOPAKTNPIOUOG «AETTTO VANA» AQOPA VIANA aGPeEANTEOU TTAXOUG.

OAHTIIEZ (yia Touc eEeTtalopévouc)

210 €§W@UAAO TOU TETpAdiou va ypayeTe TO €EETAlOPEVO HABNUA. ZTO €0W@QUAAO
MAVW-TTAVW VA OCUUTTIANPWOETE TA OQATOMIKA OToIXeEia pabnth. ZTnv apXn TwWv
ATTAVTACEWV 00 VO YPAWETE TTAVW-TTAVW TNV nUEpounvia kal 1o €§eTaldépevo yadnua.
Na pnv avriypdyere 1a Béuata OTO TETPADIO KOl va MN YPAWETE TTOUBEVA OTIG
QTTaVvVTOEIG 0aG TO OVoud 0aG.

Na ypdyeTe TO OVOMATETTWVUPO OOG OTO TTAVW MEPOG TWV QWTOAVTIYPAPWY AUECWGS
MOAIG ocag TrapadoBbouv. Tuxov onupelwoelg ocoag TAvw oTa Bépara dOev Ba
BaBuoAoynBouUv oe kapia TepimmTwon. Kard tnv atmoxwpnor cag va Tapadwoete padi
ME TO TETPADIO KAI TA QWTOAVTIYpAPA.

Na atmavioete oTo TETPASI6 oag o OAa Ta Béuata pévo pe UTTAE 1 HOvo pe palpo
OTUAG pe peAdvi TTou Oev ofnvel. MNa Ta oxAMATA MTTOPEi va xpnoigotmroinfesi kai
MOAUI.

KdBe ammdvrnon €mMOTAPOVIKA TEKMNPIWPEVN Eival ATTOOEKTH.

Aldpkela €€étaong: TpeIG (3) WPEG META TN SIAVOUR TWV QWTOAVTIYPAPWV.

Qpa duvathg amoxwpnong: 10.00 1r.4.

2A2 EYXOMAZTE KAAH ENITYXIA
TEAOZ MHNYMATOZ
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