NMANEAAAAIKEZ EZETAZEIZ
HMEPHZIQN & EZMNMEPINQN FrENIKQN AYKEIQN
NMAPAZKEYH 6 IOYNIOY 2025
EZETAZOMENO MAOGHMA: ®YZIKH MPOZANATOAIZMOY

OEMA A

2Tl

¢ epwrnoeic A1-Ad va ypawere oTo TETPASIO 0Ag TOV ApPIBUO TS £pWTNONS Kai ditTAa 1o

yPAuua TTOoU QVvTIOTOIXEI OTnV ETMIAOYH OAc, n OIToia OUNTTANPWVEI CWOTA ThHV NUITEAN
Tporaon.
A1. H évtaon Tou pelpartog Trou diappéel va TTnvio peTaBaAAeTal atmd Tnv iy | oTnv TR

A2.

2l. H nAekTpeyepTIKA dUVOUN ATTO AUTETTAYWYI] TTOU QVATITUCCETAI OTO TTNVIO
a) eival yeyaAuTtepn, av n METABOANA TNG £€vTaong Tou PEUNATOC Yivel YPryopa.
B) dev eCaptdral ammd Tov XPOvo, OTOV OTToI0 YiveTal n PETABOAR aAAG povo atrd Tnv
apXIKN Kal TEAIKA TIPA TG £VTAONG TOU PEUPATOG.
Y) €€aptdral atrd TNV WUIKA avTioTaoN TTOU UTTAPXEl OTO KUKAWHA.
8) eCapTaTal aTod TNV TINYN TTOU TPOYOJOTEl TO KUKAWMA
Movadeg 5

Mia pIKpr] o@aipa TTPOOKPOUEl EAACTIKA OTNV ETTITTEDN €MQAVEIQ £VOG KATAKOPUPOU
ToiXou. Av n o@aipa XTutrioel TTAQyIa oTnV €MQAvEIa, TOTE
a) n opun TNG dlaTnpeiTal.
B) n KIvQTIKA TNG evépyelia diaTnpeiTal.
y) n TaxutnTd TNS diatnpeital.
8) o1 ywvieg TpdoTITWwOoNG Kal avakAaong dgv gival ioeg.
Movadeg 5

A3. H duvaun F 110U QOKEi TO pJayvnTIKO TTEdio B 0€ NAEKTPIKO QOPTIO g TTOU KIVEITAI PE

A4.

TaXUTNTa L £XEI

a) TNV KAteuBuvon Twv OQUVAUIKWY YPAUMWY, av TTPOKEITAl yia BETIKO @QOpTio, Kal
avTiBeTn, av TTPOKEITAl YIa apvnTIKO.

B) Tn d1eUBuvoN TNG TaxXUTNTAG L.

y) d1euBuvon TTou oxXnPaTiCel PE TIG OUVAMIKES YPAUMPES YWVia @ PE NUO= d

Blglv *

8) d1eBuvaon KABeTN oTO £TTITTEDO TTOU OPIeTAI ATTO TO B KaI TNV TAXUTNTA L.

Movadeg 5
2€ Pl €gavaykaopévn unxavikr TaAavTwaon 1o TTAGTOG TNG TAAGVTWONG
o) pyetaBaAAeTal, 6tav HETABAAAETAI N cUXVOTNTA TOU BIEYEPTN.
B) TTapapuével oTaBepd, dtav peTaBAAAETAI N OUXVOTATA TOU DIEYEPTN.
y) €ival avegdpTtnto atrd T oT1aBepd atréoeong b.
8) eAaxioTOTTOIEITAI OTNV KATAOTACN OUVTOVIOUOU.

Movadeg 5

A5.Na xapakrnpioere 11¢ TPOTACEIS TTOU akoAouBouv, ypapovriag oTo TeTpddio oag, OiTAa

OT0 ypauua 1ou avTioToixei o KABe mmporacn, 1n Aéén Zworod, av n mporaocn &ivai

owaTtn, i TN Aéén AaBog, av n mporaon givai Aavlaaouévn.

a) 2Upewva pe TNV apxn TG eTaAAnAiag, étav o€ éva eAaOTIKO oo dladidovTtal dUO )
TTEPICOOTEPA KUPATA, TO TTAATOG TNG TAAAVTWONG VOGS ONMEIOU gival TTAVTA i00 PE TO
Abpolopa TwV TTAATWY TWV OUO0 KUPATWY TTOU GUPBAAAOUV.

B) H Apxn Tng ABeBaidtnTag avagépel 0TI dev gival duvaToOv va PETPROOUKE TAUTOXPOVa
Kal TN B€0n Kal TNV 0pur EVOG CWHATIOIOU PE ATTEPIOPIOTN OKPIBEIQ.

Y) Z€ otroiadnTToTeE BEpPOKPaTia Kal av BpioKeTal Eva JEAAV OWHA, EKTTEUTTEI EVEPYEIQ UE
Mop®r NAEKTPOPAYVNTIKAG aKTIVOBOAIOG 0€ OAO TO @ACHA TNG.

8) Ta nAekTpopayvnTIKA KUPaTa gival SlauAkn KUPOTA.

€) To épyo €€aywyng WTONAEKTPOVIWV aTTO TO PMETOAAO TNG KABOdou eCapTaTal atrd TNV
ouxvoTNTa TNG TTPOCTIITITOUCAG OKTIVOBOAIQG.



Movadeg 5
O'EMA B

B1. Zwpa palag my; = m KIVOUPEVO PE TAXUTNTA Uy, OUYKPOUETAI KEVTPIKA KAl TTAACTIKA e
aKivnto owpa paag m, = 3 m. O AGyog TNG KIVNTIKAG EVEPYEIAG TOU CUCCWHATWHOTOG
TTPOG TNV APXIKA KIVNTIKI EVEPYEIQ TOU CWUATOG My €ival:

i) 1/2 ii) 1/3 iii) 1/4
o) Na emAEéEETE TN CWOTA ATTAVTNON
Movadeg 2
B) Na dikaloAoyACETE TNV ETTIAOYI OOG
Movadeg 6

B2. Eykdpaoio kuupa diadidetal o€ vijua Katd Tn d1eubuvon Tou dEova X X Tou ZXAMATOG 1.
Ta diadoyika onueia K, A, M, N atréxouv atrd 1a yEITOVIKA TOUG atTTOoTO0N A/4.

t=t»]
X K N M N X
------------ = . = EEELEELEEEE
-
Um
Zxnpa 1

Tn xpoviki oTiyun t;, Tou TO KUpa €xel ndn O1adobei otnv Treploxy KN, 10 onuegio M
BpiokeTal 0Tn B€0N 1I00pPOTTIOG KAl N TAXUTNTA TOU Uy €ival apvnTIKL, EXOVTOG QAT Qu<®a.
Tn xpoviki oTiyun t; + 3T/2 10 oTiywIdTUTIO TOU KUPATOG TNV TrepIoxr) KN o€ TToia atro Tig
TTOPAKATW OTTEIKOVIOEIS TOU ZXAMATOG 2 AVTIOTOIXE;

ZXnua 2

a) Na emIAEEETE TN OWOTH ATTAVTNON

Movadeg 2
B) Na dikaloAoyAoETE TNV ETTIAOYI 0OG

Movadeg 6

B3. dwtdévio apxikAg evépyelag E, okedaletal ammrd TTPAKTIKWG OKivATO NAEKTPOVIO,
oupewva pe 70 Qaivouevo Compton o€ ywvia @ = 60° wg TPog TNV apxIkn dieubuvon
d1Gdoong Tou pwToviou. MeTa Tn okEDAON N EVEPYEIQ TOU OKEDACOPEVOU PUWTOVIOU Egival
ion ME TNV KIVNTIKA EVEPYEIQ TOU AVAKPOUOUEVOU NAEKTpoviou. Av ¢ gival n TaxUuTnTa ToUu
PWTOG OTO KEVO Kal Mg N PAZO TOU NAEKTPOViou, TOTE N APXIKA EVEPYEIA TOU PWTOVIOU
givai

i) Eq = mg-c? ii) Ey = 2-m,-c? iii) Eo = 3-m,-c?
o) Na emAéEeTe TN CWOTA ATTAVTNON
Movddeg 2
B) Na dikaloAoyACETE TNV ETTIAOYI OOG
Movddeg 7



OEMAT

270 KUKAwpa Tou ZXAMOTOG 3 TO TETPAYWVO QywyINo ouppdtivo TTAaioio TAHZT,
aheANTEAG WHIKAG avTioTaong, éxel eupaddv A = 2:102 m?, amoteAeital amd N = 100
oTreipeg kal Ppioketal €€ OAOKARPOU HECO O€ KATAKOPUPO OUOYEVEG MayvnTIKO TTEdiO

éviaong B, TOu OTTOIOU OI PAYVNTIKEG YPOUMES £XOUV QOPA atrd KATW TTPOG Ta TTAvVW. To
TTAQICIO PTTOPEI VA TTEPICTPEPETAI YUPW aTTO OPICOVTIO vONTO Agova, O OTTOI0G DIEPXETAI ATTO
Ta péoa Twv TTAeupwyv 'Z kal AH kai gival KABETOC OTIC SUVANIKES YPANUES TOU TTEDIOU.
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EXfipa 3

Ta dkpa Tou TTAQIciou Bpiokovtal o€ €ma@r Pe Toug dakTUAioug A, kai A, ol oTroiol
ouvOE£ovTal HEOW EVOG BIAKOTITN (O4) ME EUBUYPAPUO PETAANIKG aywyo KA pikoug £ =1 m
Kal wuikAg avtiotaong R = 10 Q. O aywyog KA gival otaBepd oTEpEWPEVOG, BPIOKETAI OTO
KATAKOPUPO €TTITTEDO KAl Eival KABETOG OTOV Agova TTEPIOTPOPNG TOU TTAQICIOU.

MeTagU Twv onueiwv M kai © Tou KUKAWPATOG UTTApxEl évag dIakoTTnG (O,) Kal pia
NAEKTPIKN TNy NAEKTPEYEPTIKAG duvaung E = 20 V kal aueAnTéag E0WTEPIKNG AVTIOTOONG.
ApXIKA o1 BIaKOTITEG (O4) Kai (8,) €ival avoIKTOI.

Me 1O TTAQiclo va eival apxikd akivnto o€ B(T}A
op1fovTia B€on petaBaAAoupe TNV aAyERPIKN 05
TIuA TNG éviaong B Tou payvnTikou Trediou '
0€ ouvdapTnon JE ToV XPOVO, OTTWG QaiveTal

oT1o OITTAavo didypapua.

0 0,1 0,2 Q;}

M. Na oxedidoere T ypa@Iky TTapdoTacn TnG AamoAuTnG TIMAG TNG NAEKTPEYEPTIKNAG
duvaung atro £maywyr] TTOU avaTTUOCETAl OTA AKPA TOU TTAAICioU O0€ ouvapTNOoN UE TO
XPOVO yIia TO XpovIKO diaoTnpa atro 0 £€wg 0,2 s.

Movadeg 8

AlaTnpwvTag TNV £viaon Tou yayvnTikou trediou otaBepr| kai ion ue B = 0,5 T, apxioupe va

TTEPIOTPEPOUNE TO TTAQICIO YyUpw atmd Tov agova TtrepioTpoPng Tou. OTtav 1o TTAQicIo

QTTOKTAOEl 0TABEPNA YwVIoKA TaxuTnTa w = 50-11 rad/s, kKAgivoupe Tov S10KOTTTN (81).

M2. Na utroAloyioete Tn Bepuotnta Q TTOU ekKAUETal OoTOov aywyo KA oe uia TTARen
TTEPIOTPOYPN TOU TTAAICIOU.

Movadeg 5

3. Na uttohoyioete 10 TTO00OTO PETAPROARG TNG €KAUOUEVNG BepUOTNTAG OTOV aywyo KA
avd TTEPIOTPOPN], av TO TTAQICIO TTEPIOTPEPOTAV HE DITTAACIO YWVIOKK TaxUTnTA.

Movadeg 6

270 KOTAKOPUQO €TTITTEDO, OTO OTTOI0 BpiokeTal 0 aywyog KA, TTapdAAnAa pe autov Kal o€

améotaon d = 2:102 m, éxel oTepewBei évag GANOG €uBUYPAPUOS aywyog XY peydAou



MRAKOUG TTou dlappéeTal atmd pelua otaBepng évraong |, = 5 A. Kdrtroia Xpovikry oTiyui
QVOiyOUWE TOV BIAKOTITH (O4) KaI TAUTOXPOVA KAEIVOUWE TOV BIAKOTITN (D,).
4. Na oxedidoeTe 0TO HECO TOU aywyou KA tn duvapn TTou Tou aoKei 0 aywyog XY kail va

UTTOAOYIOETE TO PHETPO TNG.

Movadeg 6

Na Bewpnoere oTI:

e T2 =10 KOl OTTOU gPPAVIZETAI TO TT VO NV QVTIKATOOTOOEI.

e To payvntikd 1edio Tou guBUypappou aywyou XY dev €TTnNEeAdel TN HAyvNTIKr pon

TTOU DIEPXETAI ATTO TO OTPEPOPEVO TTAQITIO.
e To opoyeveg payvnTiKO TTEdIO TTEPIOPICETAI OTNV £KTOCN TOU TTAQICIOU.
e To oxApa dev gival UTTO KAipaka.

OEMA A
KukAikf) otepavn padag M = 4 kg kal akTivag R=% m €ival akivntn TTédvw o€ opoyevA

0okd padag ms = 1 kg kail prikoug £ =4 m. To dvw akpo TNG doKoU cuvdEeTal hE ApBpwaon
O KATOKOPUPO TOiXO, €VW TO KATW AKPO TNG OKOUUTIA Ot Agio opidovtio dATTEdO
oxnuaTidovrag ywvia 6 ye autd, 6tmou nub = 0,6 kai ouve = 0,8. H 1coppoTTia TNG oTEPAVNG
eCao@aliCeTal ammd KATAKOPUPO VAPO TTOU €QATITETAI OTn OTePAvn. To dvw d&kpo Tou
VAMATOG OUVOEETAl O oWPa 2, padag my = 1,5 kg, 10 otmoio 100ppoTTEi e TN PoriBeia
ehatnpiou otaBepdg k = 60 N/m TTOU KpEPETAl ATTO 0POYr), OTTWG OTO TTAPAKATW OXHMA.
270 Avw AKPO TNG, KABETNG 0T OOKO, dlauéTpou PZ Tng oTepdvng uttdpxel UAIKO onueio Z.
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A1. Na &¢gigete 0TI n empufikuvon Tou eAaTtnpiou givail 0,5 m.
Movadeg 6

Tn xpovikry oTiyun t, = 0 k6Boupe 10 vua. H otepdvn apxilel va KUAiETal Xwpic va
oAioBaivel ye oTaBEP YWVIAKA ETTITAXUVOTN, VW TO 2, EKTEAEI ATTAN apuoOVIKA TaAdvTwon
otaBepdc D = k.
A2. a) Tn xpovikA oTiyun t;, étav n TaxuTnTa Tou onueiou Z undevioTei yia deUTEPN YOPd,
VO UTTOAOYIOETE TN PMETATOTTION TOU KEVTPOU PALAG TNG oTEPAVNG (MoVAdeg 3).
B) Avt, =1,5s, va uttoAoyioeTe TO HETPO TNG TOXUTNTAG TWV CNPEIWV TNG TTEPIPEPEIAG
NG OTEPAVNG, N ATTOOTACH TWV OTToIWV aTTd TN dOKO gival ion PE TNV aKTiva TNG
oTEQAVNG (MOVADdEG 4).
Movadeg 7



A3. Na uttoloyioeTe 10 €pyo TNG dUvVAUNG TOU €AATNPIOU YIa TO XPOVIKO didoTnua atro t,
éwg t;. Aivetan 611 /40=21r.
Movadeg 6

A4. Na oxedidoete TN ypa®IKA TTapdoTacn Tou PETPOU TNG duvaung F TToup JEXETAI N
O0KOG atrd TO OPIfOVTIO BATTEDO OE OUVAPTNON UE TV ATTOOTOCT X TOU ONUEIOU ETTAPNG
TNG OTEPAVNG WE TRV doKO atrd TNV apXIKA 6€on Tou onueiou P kal péxpl x=3m.

Movadeg 6

Na BswpnoEeTE OTI:
e OAa 1a cwuata TNG didTagns BpiokovTal OTO iBI0 KATAKOPUPO ETTITTEDO.

e g=10m/s?
e To oxnua dev gival UTTO KAIpOKa.



