APXH 1H> >EAIAAZX
HMEPHXYIQN KAT EXITEPINQN

EMNANAAHNTIKEZ NANEAAAAIKEZ ESETAZEIZ
HMEPHZIQN KAI EZNEPINQN FENIKQN AYKEIQN

NMAPAZKEYH 10 ZENTEMBPIOY 2021
EEETAZOMENO MAOHMA: ®YZIKH NMPOZANATOAIZMOY
2YNOAO ZEAIAQN: ENTA (7)

OEMA A

21I¢ epwthoeic A1-Ad va ypdwere oTo TeETPAdI6 0A¢ TOV apIBUd TNG pwWTNONS Kai
OiTAa 1O ypdauua mouU QVTIOTOIXEI OTH @PACN n Omoiad CUuTTAnPwWVEl CwWOoTA THV
nUITEAR TPdoTaON.

A1l.

A2.

A3.

H evaAAaoodpevn 1G0N TTOU AvaTITUOOETAlI OTA AKPO €VOG TTAAICiou, TTOU
TEPICTPEPETAI JEOA OE OPOYEVEG PayvnTIKO TTEdIO HE YWVIAKA TaXUTNTA W,
EXEI TN Hop®n U = V' nuwt.

Av OITTAaCIOOTEI N ywvIiak TaxuTnta TEPICTPOYPNS TOUu TTAQICIiOU, n
evaAAaoobuevn TaGon Ba €xel TN HOPOPN:

a) u=Vnuwt
B) u=Vnu2wt
Y) u=2Vnu2wt
6) u=2Vnuwt
Movadeg 5

Idavikd peuoTo péel o€ OwAAva PETABANTAG dIATOPNG TToUu BpioKeTal OF€
opICOVTIO eTTiTTedO. 2€ €va TUNRUA Tou owAnva 6tmou n diatoun €ivar A, n
TaXUTNTA €ival ion ge U. Z€ €va GAAO Tuua Tou cwAnva d1aToung A/2:

a) n TaxutnTta Tou peucToU €ival ion e u/2
B) n TaxuTnTa TOU PEUCTOU gival ion pe u/4
y) n 1axutnTta Tou peucTouU gival ion ge u
®) n TTapoxrn Tou PEUCTOU TTAPAMEVEI OTABEPH.
Movadeg 5

2€ Jia gnxavikn TaAdviwon TG ommoiag 1o TTAATOG PETABAAAETAI CUPQWVA
ue TN oxéon A = A.e™, 6mou Ao eival To apxIkO TAATOC TNS TAAAVTWONC
Kal A\ gival gia BeTIkr otaBepd, 10XUEl OTI:

a) 710 PETPO TNG dUVAUNG TTOU TTPOKAAEI TNV amooBeon ival oTabepo,

B) n mepiodog T TnG TAAAvTwoNng diatnpeiTal otabepn yia opioPévn TIPN
NG oTabepdc amdéoPBeong b

Y) n TeEPiodog TNG TAAAVTWONG PHEIWVETAI JE TOV XPOVO YIid oplopévn TIPN
TnG oTabepdg amdéoPBeong

8) 710 péTpo TNG dUvaung TTou TTPpokaAei Tnv amdéoBeon eival avdAoyo Tng
atmoudkpuvong.

Movadeg 5

TEAOX 1H> AIIO 7 ZEAIAEX




A4. 3710 KUKAWMPQ TOU OXAMATOG 1 TO TTAVIO CUYKPATEITAI AKivNnTO.
N
A | >
®
ZxApa 1
a) OTav 0 JayvATnNg amopakpUVETAl Ao TO TTNVio, 0T0 dkpo A Tou TTnviou
eMeaviCeTal Bopeiog TOAog (N)
B) Ootav o payvATNG ATTOMAKPUVETAI ATTO TO TTNViIO, 0TO AKPO A TOU TTnVviou
eMeaviCeTal voTiog TOAOG (S)
y) OT1av o pjayvAtng TmAnoidler 10 Tnvio, oto dkpo A TOUu TInviou
eMeaviCeTal Bopeiog TOAog (N)
®) OTav o pyayvATNG MEVEI aKivnTtog, OTO AKpOo A TOU TInViou eu@avicetal
Bopeiog mOAog (N).
Movadeg 5
A5. Na xapakrnpioere 1I¢ TPOTACEIC TTOU aKOAouBoUv ypdeovrag oro TETpadio
oag¢, OimAa OoT0 ypQuua 1TouU aVvTIOTOIXEI 0 KABe mportaon, tn Aéén 2woTo,
av n mporaon civar ocwaorn, n tn Aéén AdaBog, av n mpdraon Eivai
AavBaouévn.
a) AUO PEUPATIKEG YPAMHEG EVOC pEUOTOU dev YynopoUlv va TEPvovTal.
B) Ze& pia eggavaykaopévn TAAGVTWON KATAG TOV OUVTOVIOPO n evépyela
META@EPETAI ATTO TOV OIEYEPTN OTO TAAAVTOUMEVO OUOCTNHUO KATA TOV
BEATIOTO TPOTTO.
y) H povdda pétpnong tng payvntikng d1amepatdTNTAG KATTOIOU UAIKOU
oto ocuoTtnua Sl givar To 1 Wb (1 Weber).
8) O1 duvapikég ypapuég TOu payvnTikou Tediou  gubuypapuou
PEUMATOPOPOU OYWYOU PEYAAOU PNKOUG E€ival AVOIXTEG.
€) Ta Opyava TTOU XPNOIYOTTOIOUME YIa Tn METPNON E€VOAAQCOOHEVWYV
TAoEewV Kal peUPATWY OEiXVOUV EVEPYEG TIMEG.
Movadeg 5
©OEMA B Aj
. . , \ Uz
B1. 2e¢ Evav opICovTIO owAnva 7 S
MEYAAOU MAKOUG oTtabepng
diatouns Aq, KIVEITAI  10QVIKO A, 5 h
PEUOTO TTUKVOTNTAG P, ME TAXUTATA AT i hs-Y-
Uqs. TO TEAIKO TPAMOA TOU OCWARva
gival KaTakOpu@Po Kal KaTaAnyel o€ h,
duo opICOVTIOUG OWANVEG ____
otaBepng di1atoung Az = 0,3 Aq Kal —-Ay y
As; = 0,6 Aq, amé TOUG OTTOIOUG TO

APXH 2HY YEAIAAX
HMEPHXYIQN KAT EXITEPINQN

1I0aviK®é pPeucTO €gépXeETal OTNV
atThooceaipa (oxnua 2).

TEAOX 2H> AIIO 7 ZEAIAEX

Zxnua 2




B2.

APXH 3HY EAIAAX
HMEPHXYIQN KAT EXITEPINQN

O1 opIfOVTIOl CWANVEG ATTEXOUV PETAEU TOUG atmooTaon h kal BpiokovTal o€
oywn hy kail hz avrtiotoixa ammd 10 £€00@OG.

To 10avikd peuoTd €EpxeTal amd TOUG OPICOVTIOUGC OCWANRVEG PE TaXUTNTEG
Uz KOI U3z QVTIOTOIXO YIQ TIG OTTOIEG 10XUEI Uz = 3Us.

2T0 TUAMO TOUu owAnva d1atounAg A¢ n KIVNTIK €vEPYEIA Tou 10AVIKOU
peUCTOU avda povada Oykou gival ion JE:

i %p-g-h i gp-g-h iii. gp-g-h

OT1rou g n emTaxuvon TnG BapuTtntag kal h = hz — hy.

a) Na €TIAECETE TN OWOTH ATTAVTNON.
Movadeg 2

B) Na dikaloAoyAoeTe TNV €TTIAOYH 0AG.
Movadeg 6

NAeTTl oavida kiveital opifoévTia e oTaBEPN TAXUTNTA G, XWwpig va oAioBaivel,
Tadvw o€ dUo Tpoxoug (1) kai (2) avrtioToixa 6TTwg oto oxAua 3. O Tpoxoc (1)
aKkTivag R4 TTepIOTPEQETAl yUPpw OO OTOBEPO Agova Xwpig TpIBEG KAl O
TPOX0G (2) akTivag R2=A-R¢ (é1mou A > 1) KuAieTal xwpig va oAioBaivel. OTtav
n cavida oe xpovo t €xel yetakivnBei Katad x o1 dUo Tpoxoi €xouv Kavel Ny Kal

N, TeploTpo@éc avtioToia. O AOYoG TwV TEPIOTPOPWYV — Twv OJUO0

N2
KUAivOpwvV gival ioog JE:
i A ii. 2A iii. 4\
H ocavida dev xAvel TNV €ma@rn TnG KAta 1n dIAPKEIA TNG Kivnong Tng TAvw
oTOUG dUO TpoXoUG.

(1)

Y

IxfAua 3
a) Na €TIAECETE TN OWOTH aTTAvTNnOn.

Movadeg 2

B) Na dikaloAoyAoeTe TNV €TTIAOYH 0aG.
Movadeg 6

TEAOX 3H> AIIO 7 ZEAIAEX




APXH 4HY SEAIAAX
HMEPHXYIQN KAT EXITEPINQN

B3. Xwpa %1 padlag mq 100ppoTrei dePévo OTO
TAVW AKPO KATAKOPUQYOU 1davIKoU gAatnpiou
otaBepdg K, To dANOo dkpo TOU oTTOiOU Egival
oTepewWPéEVO oTo dammedo. To eAaThplo €ival
ouuTTIEOMEVO KaTa Aly o€ oxéon YE TO QUOIKO
TOU UAKOG OTTWG QaiveTal oto oxnua 4. Ato
vyog h = 3Af, mdvw amd 10 %1 OTNV idla
KaTakopu@o upe TOV dGfova Tou e€AaTtnpiou
a@AveTal €AeUBEPO cwWPA 2, HACAG My = My,
TO OTI0i0 OUYKpoOUETAl akKaplaia PE TO 24
KEVTPIKA KAl TTAQOTIKA.

To OCUCOWMATWHA TIOU TIPOKUTITEl QAUEOWG
METG TnVv Kpouon ¢€KTeEAEi aueiwTn ATTAN
ApMOVIKN TaAdvTwon ME oTabepa
emavagopdg D = K kal TAGTog A.

To mAdto¢ A Tng QammAAG  APMOVIKAG
TAAGVTWONG TOU CUCOWMATWHATOG €ival i0o

ME:
. 2m-g i, Sm-g i, 4m-g
K ' K ' K
Zxnua 4

a) Na €TIAECETE TN OWOTH ATTAVTNON.

Movadeg 2
B) Na diIkaloAoyAoeTE TNV €TTIAOYH 0AG.

Movadeg 7

OEMA I

O1 duo TapdAAnAol opigévTiol aywyoi, Ax kal 'y Tou oxnuartog 5, £€xouv peyalo
MAKOG, QUEANTEQ WHMIKA AvTioTaon KAl améxouv PJeTAgU Toug amootaon L = 1 m.
Ta akpa Toug A kal [ cuvdéovTtal ye ocwAnvoeldég WPIKAG avTioTaong Ry = 6 Q,
TOU OTTOoioU O apIBPOC Twv OTTElpwY ava povada pnkoug eivar n = N/f = 200
omeipeg/m.

2Ta onueia A kKal Z Twv TTAPAAANAWY aywywyv €xel ouvdeBei NAEKTPIKA TNy ME
NAEKTPEYEPTIKN dUvaun E = 24 V kal eowTepIkA avTioTaon r =2 Q, 1a onueia H
Kar © ouvdéeTtal avTioTdTng wWMIKAG avTictaong Rz = 1 Q og oeipd pe Tov
O1aKOTITN 02, EVW METALU TWV onueiwyv Z kal © TapePPBarAeTal d1aKOTITNG O.
EuBUypappog peETAAAIKOG aywyos KA, pdfag m = 1 Kg, gnkoug L = 1 m kai
WHMIKAG avTioTaong Rz, = 3 Q, Tou oTToiou Ta GKkpa BPiCKOVTAlI CUVEXWG OE ETTAPA
ME TOUG aywyou¢ Ax kal Ny kair pymopei va oAicBaivel mapapévoviag OUVEXWG
KAOETOG 0€ AUTOUG. 2TNV YPANPOOKIAOHUEVN TTEPIOXIN TOU ETTITTEDOU TWV AYWYWV
Ax kal Ty epapudleTal eEWTEPIKO OpOYeEVEG payvnTikO medio éviaong B = 1 T
(oxAMa 5), TOu OTTOIOU Ol PHAYVNTIKEG YPAMMPEG €ival KABeTeEG O0TO e€miTTeEdO QAUTO,
ME QOpa atrd TNV ceAida TPOG TOV AvAyvwaoTh.

ApXIKG 0 O10KOTITNG O1 €ival KAEIOTOG KAl 0 O1AKOTITNG &2 avoIXTOG. O aywyog KA
IcoppoTrei oplakd Adyw TpIBAG, TTou eP@avideTtal ota onueia emapng K kar A,
OUVOAIKOU péTpou T.

TEAOX 4H> AIIO 7 ZEAIAEX




APXH SHY YEAIAAX
HMEPHXYIQN KAT EXITEPINQN

A A H
— 1
R
R, r ’
o
O,
N
r Z ©
Ixnua 5

M. Na umoAoyioceTte 10 H€TPO TNG dUvauNng TPIBAG T.
Movadeg 6

N2. Na umoAoyiceTe TNV €viaon Tou payvnTikoUu 1mediou oT10 gEOOV Tou Agova
TOU OwAnvoeldoug. OewpeioTe TWG Ta dUO payvnTika Tmedia Oev
aAAnAemidpouyv.

Movadeg 6

Tn xpovikn oTiypn to = 0 KAgivoupe Tov dIAKOTITN O2 KAl AVOiYyOUMUE TOV OIAKOTITN
01. Tnv idia oTiyup 010 péoov Tou aywyoUu KA kal kaBeta oe autdv aokeital
KatdAAnAn duvapn F pye gopd mpog ta de¢1d, WOTE AUuTOG va KIVEITAI HE OTABEPA
gemiTdxuvon o = 4 m/s? idlag katevBbuvong Pye Tnv duvaun F.

N3. Na ypayete Tn oxéon mou Oivel TNV €EwTePIKA dUvaun o€ ouvdptnon HeE
TOoV Xpo6vo F = F(t).
H ouvoAikny 7pI Tou aywyou KA pe Toug opIiCOVTIOUG aywyoug o€ OAn Tn
d1dpkela TG KivnoAg Tou €ival ion pe T.
Movadeg 7

F4. Na utToAoyiceTe TO €TTAYWYIKO QOPTIO TTOU TEPACE ATTO dia dlATOMPN TOu
aywyou, KA oT10 xpoVviko didotnua atd tp = 0 €éwg ty = 1 s.
Movadeg 6

H di1dtagn katd 1n didpkela TG Kivnong Tou aywyou KA tmrapapével akivntn.

. _+n7 N
AiveTal K“ =10 F

OEMA A

H opoyevAg Aetrth, Agia pdBdog OA Ttou oxiuartog 6 yalagc M = 8 Kg kai gnkoug
L =2m ecival apBpwpévn oto akpo TNG O Kal PTTOPEi va OTPEPETAI XWPig TPIREG
YUpw atrd opIifovTio akAOvnTo déova kadBeTo oTO €mmiTredO TOU OoXediou. H paBdog
IcoppoTrei depévn, O0TO AKPO TNG A, atd KATAKOPUPO aBapég, un €KTATO vAua 1
TO TAVW AKPO TOu oTroiou gival akAovnTta depévo oto . H paBdog kal 1o VAuQ

TEAOX SH> AIIO 7 ZEAIAEX




APXH 6H> >EAIAAZX
HMEPHXYIQN KAT EXITEPINQN

BpiokovTal 0TO id10 KATAKOPUPO £miTmedo Kal N pdRdog oxnuartilel ywvia ¢ = 30°
ME TNV opIlOVTIa diguBuvon.

Emdvw otn pdBdo i1coppotei cwua palag my = 4 Kg, pyikpwv d100TACEWY, TTOU
gival depévo og 10avikO eAaTtAplo oTtabepdg K kal oe aBapEg un €KTatd vApa 2 Ta
otmroia €ivalr mTapdAAnAa otn pdpdo kal Ta €mAvw dAKpa TOug Eival akAdvnta
oTepewPéva (oxAua 6). 2Tn B€on auTth To EAATAPIO £XEI TO QUOIKO TOU PMAKOG KAl TO
owpa m1 Bpioketar otn 6éon A, émou OA = 0,5 m.

Zxnua 6

A1. YmoAoyioTte Tn duvaun mmou déxeTal N paBdog atmd 1o vijpa 1 010 AKpo TnG A.
Movadeg 6

A2. KaTtmola xpovik oTiyun k6BeTal 1o viaua 2 omdTeE TO CWHPA mq apyilel va
EKTEAEI ATTA ApPOVIKN TAAAvVTwOn, ME oTaBepd emavagopdg D = K, emavw
oTn Agia pdBdo pe oAIkA evépyela E = 2 J. pdywte Tn Xpovikn €iowon TnG
KIVATIKAG evépyelag TaAdvTwong TnG my WG TTPOG To Xpovo. OewpnoTte t = 0
TN XPOVIKA OTIYUN TTOU KOBETAI TO VAPQ Kal BeTIKA @opd atmmd 10 A mmpog 10 O.

Movadeg 7

Katd tn d1dpkela 1nG TAAAVTWONG TOU OWHPATOG MACOGC My OeUTEPO MIKPO cwua

MACOG my = mq TTOU €EKTOgeUETAl ATO TO AKpo A Tng pafdou, OuykpoueTal

KEVTPIKA €AAOTIKA (akaplaia) e 10 cwWPa galag myq, €Xoviag akpIBwg TpIvV TNV

Kpouon ME TO CWHA PMALOG M4, TaXUTNTA METPOU Uz, TTAPAAANAn otn pdBdo ue

QOpPAa TTPOG TA ETMAVW. Tn OTIYUA QUTA TO CWHPA M4 €XElI ATTOPAKPUVON X4¢, OTTOU

X1 <0 (TO CWPA Ppalag my HETA TNV KPOUOTN ATTOPNAKPUVETAI).

A3. Na Bpebei n aTopdKpUVON X1 WOTE TO CWHUA M1 ANECWG PETA TRV Kpouon
Va EKTEAEI ATTA} ApPOVIKA TAAAVTWON PME TO PHEYIOTO duvaTO TTAATOG.
Movadeg 6
A4. Av divetal TwWG 10 VEO TTAATOG TAAAVTWONG TNG CWHATOG HACAG My 100UTAl
ME 0,4 m, utToAoyioTe TNV TAXUTNTA Uz TOU CWHPATOG HAlag my.
Movadeg 6
H pdaBdog tmapauével oe 1coppoTtia o€ O6An Tn dIApKEId TOU QAIVOMEVOU KAl
6iv02vm|: nu30° = %, ouv30° = +/3/2 ka1 n emTadxuvon Tn¢ Baputntac g = 10
m/s”.

TEAOX 6H> AIIO 7 ZEAIAEX




APXH 7HY >EAIAAZX
HMEPHXYIQN KAT EXITEPINQN

OAHrlIEX (yia Touc e€eTalouévouc)

2710 €EWQPUAAO TOU TETPADIOU VA YPAWETE TO €CETACOMEVO MABNUA. ZTO €O0W@PUAAO
TMAVW-TTAVW VA OCUUTTANPWOETE TA ATOMIKA OTOIXEia pabnti. ZTnV apxn Twv
ATTAVTAOEWV OAG VA YPAWETE TTAVW-TTAVW TNV NPEPOUNVIA Kal TO €GETACOPEVO pABNUa.
Na pnv avriypdwere 1a Béuara OTO TETPADIO KAl vO Hn YPAWETE TTOUBEVA OTIG
ATTAVTACEIS 0AG TO OVOUA 0.

Na ypAWETE TO OVOUATETTWVUNO OOG OTO TTAVW MEPOG TWV QWTOAVTIVPAPWY AUECWS
MOAIG cag TrapadoBolv. Tuxov onUEIWOoEI oag TAvw oTta Béuara dev Ba
BaduoAoynBouv oe kKapia TepiTTTwon. Kard tTnv amoxwpnon oag va TTapadwoeTe padi
ME TO TETPADIO KAI TO QTOAVTIYPOQPA.

Na ammaviioete oTo TeETPAdIO oag o€ OAa Ta BEuata PHOVO e UTTAE 1) MOVO pPE Paupo
OTUAG pe peAavi Ttou dev ofAvel. MNa Ta oXAMOTA PITOPEI va Xpnoigotroindsi kai
MOAURI.

KdaBe atravrnon €mMoTNUOVIKA TEKUNPIWMEVN €ival aTTOOEKTH.

Aidpkeia e€€Taong: TPEIS (3) WPES META TN IAVOUN TWV QWTOAVTIYPAPWV.

Xpdvog duvarig ammoxwpnong: 17:15.

2AZ EYXOMAZTE KAAH EMITYXIA
TEAOZ MHNYMATOZ

TEAOX 7TH> AIIO 7 ZEAIAEX




