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OAHTIEX

* To egetaotikd dokipo anotereitan and 12 cerideg (cupmeplapfavopévng Kot g
1" oeridag)

* To e&etaotikd dokipio amotereital amd tpio pépn.

* Oleg Ol AMOVIAGEIS GOG VA YPapoLV GTOV KEVO Y®po Tov Sidetol TAve GTo
e€etaotikd dokipo.

» To g€etaotikd dokipio cuvodevetal amd Twrordylo (12" cerida).

* Emitpéneton n xpnon pun tpoypoupotilOHEVNG VTOAOYIGTIKNG U XAVNC.

» Agv EMITPEMETOL 1) YPTOT) OLOPOMTIKAOV VAIKAOV.

" ['plopete pévo pe pHeAdvL, UTAE 1) padpov ypopatos. Ta oynpote pmropoldv va yivovy

e oAVt



MEPOZ A’: To pépog auTto anoTteAeitai and £&1 (6) 6£uara. Na anavriiOeTe £ 0Aa
Ta O€para Tou pEpouG autou. Kabs 0£pa BaBpoloyeital pe névre (5) Hovadeg.

1. 210 nio KATW oxnAPa paiveTal n Tpoxia TnNG Kivnong evog nodnAdTtn navw atov atova kivnong X.

40 -30 20 10 0 10 20 30 40

X—m

a) Na ypawete Tnv apxikn kai TeAikry BEon Tou NodnAaTn pe anpeio avapopagto O. (1 p.)

B) Na axedlGoeTe aTO Nio NAVW GXAKa To didvuopa TnG PeTartoniong Tou nodnAatn (1 p.)
yia oAOKANpn TnVv Kivnar Tou.

y) Na unoAoyioeTe 10 d1IGCTNKA Kal TN KETATOMIAN Yia oAdkAnpn Tnv Kivnar) Tou. B u)

...............................................................................................................................................

................................................................................................................................................

..................................................................................................................................................

..............................................................................................................................................

B) Me Baan To napakdTw didypappa BEong— xpovou, va eENyNOETE Nolo and Ta cwpaTta A,
B kiveitai pe peyaAlTepn TaxuTnTa.
(3u)

x(m) 9

& A

.................................................................

-----------------------------------------------------------------

o<}

.................................................................

.................................................................




a) Na diaTunwoeTe Tov 1° vopo Tou NeuTwva. (2p)

.................................................................................................................................................
.................................................................................................................................................

-------------------------------------------------------------------------------------------------------------------------------------------------

B) 'Eva owpa palag 3kg kiveital pe Tnv enidpacn Twv duvapewv F; = SN kal F, 6nwg paiveTal ato
oxr]ua, He oTabepn TaxurnTa 10 m/s. Na unoAoyioete Tnv dUvapn F, dikaloAoywvTag Tnv
anavrnaon oac.

U
i (3 )

-------------------------------------------------------------------------------------------------------------------------------------------------
.................................................................................................................................................

-------------------------------------------------------------------------------------------------------------------------------------------------

4. 310 oYnuara nou akoAouBouv NapakdTw BAENETE pia o1OEPEVIA aPaipa OE TPEIG OIAPOPETIKEG
KaTaoTACEIC.

PN

Hayvmmig
H opaipa négrer H ogpaipa H oypaipa
eAebbepa 160 POTE] 100ppomel
ay. / oy. 2 ox. 3

a) Na oxedlaoeTe Kal va ovopaceTe (NAvw oTnv €kOva) TIG dUVAPEIC MOU agkouvTal aTn apaipa
0€ KAGBe nepinTwaOn. (2,5p.)

B) Na kataTta&eTe Tig duvapelg nou oXedidoaTe g€ SUVAPEIG ENaAgnG f NEdiou. (2,5p.)

.................................................................................................................................................

.................................................................................................................................................
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5. 'Evag Bpaxog palag 500 Kg, &ekoAAael
Kal NEPTE EAEUBEPA. Z€ KANOIA OTIYHN TNG
nopeiag Tou Bpiokerai ge Uwog H=200m
anoé Tnv enipaveld Tng 6dAacoag kai
KIVEITQI p€ TaxUTNTa U=80mM/s.

*

a) Na ava@pEpETe TIC HOPPEC EVEPYEIQG NOU £xel 0 BPAXOC OTO ONKEIO A KA1 va TIC UNOAOYIOETE.
(3 1)

-------------------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------------------------

..............................................................................................................................................

6. ZTnNV €KoOva To auTtokivnTo nAnaialel e pwTa Tpoxaiag kar o odnyog BAénovrag va avapel To
KOKKIVO (pavap! (ppevapel anotopa.

a) Na avagpépere npog Ta nou Ba kivnBouv ol €NIBATEG TOU QUTOKIVATOU OBIKAIOAOYywvTag Tnv
andvTnon oac. 2 up)

.................................................................................................................................................

-------------------------------------------------------------------------------------------------------------------------------------------------

B) Na avagpépeTe TNV 1610TNTA TNG UANG NOU £pPNVEVE! TNV NI0 NAVW Kivnon Twv eNBaTwv Kal Toug
napayovTeG anod Toug onoioug e€apTartai n 1610TNTA QUTH.

................................................................................................................................................



MEPOZ B’ : To pépog auté armroreA&ital armrd €1 (6) OépaTa. Na aravToeTe yovo
ora téooepa (4). Kabe Bépa BaBpoAoyeita pe déka (10) povadec.

1. 'Eva owpa palag m, apriveral o€ A€o KEKAILEVO £NiNEdO ywviag ¢ Kal aTn GUVEXEIQ GUVEXI(El TNV
kivnan Tou naAl ge A&io opi{OvTIO £ninedo, ONWG PaiveTar aTo oxnua.

a) Na oxedIaoeTe TIG dUVAPEIC NoU aokoUvTai 0To owpa, ara dUo enineda. (2 p.)

B) Na xapakTtnpigeTe To £€pyo TNG kKGBe dUvapng ( napayopevo / kaTavaNioKOpPevo / pndeviko), Ot
K@Be eninedo EexwploTa. (4p.)

.................................................................................................................................................
.................................................................................................................................................

.................................................................................................................................................

y) Ti €idoug kivnan B6a kavel To cwypa o€ KABe eninedo; AlkaioAoynaTe TNV anavtnan nou 6a dWaETe
avagEpovrag Tov vopo Tng GUCIKNAG TOV OMnoio GTnPiXTNKE N andvTnar oac. (4 p.)

................................................................................................................................................
................................................................................................................................................

................................................................................................................................................

2. To napakatw diaypappa Ggng — yxpovou deixvel TNV euBUYpappn kivnan £vog cwpartog.

a) Na neplypdyeTe NARPWE TNV Kivnan Tou 0wWPATog aTa Xpovika diagTnuara: (3 p.)
. - x(m)
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B) Na unoAoyiogeTe Tnv TaxUTNTA TOU OWHATOC O€ KABE XpoVIKO didoTnua: (3 p.)

- -
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y) Na unoAoyioeTe Tn peTatonion Ay kai Tnv andoTaon S nou dIEVUCTE To owpa PEXpl To 5°
OeUTEPOAENTO. (4 u.)

.................................................................................................................................................

.................................................................................................................................................

.................................................................................................................................................
.................................................................................................................................................

.................................................................................................................................................

B) 'Eva owpa peTaTonileTal uno Tnv enidpacn duvapng F.

i) Me Baon Tov NIo KATW Nivaka TIHwV TNG SUVaPNg Kal TG HETATONIONG TOU CWHATOC va

oX€eOIAOETE TN YPAPIKA NapacTacn duvaung - HEraronion¢, F=f(x). (4 p.)
F(N) X(m) 54 : i
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30 2 :
20 3 e




4. Opada pabnTwv Xpnoigonoinoe Tn dIATaEN Nou (aiveTal 0To X .1 yia va HEAETAOOUY TNV
kivnon Tou apa&lol. 1o npoypappa Data studio, €yivav ol kaTaAANAeC pubpioelg, waTe aTnv 08ovn
TOU UNOAOYIGTN va (aiveTal n ypaIkr napadoTaon Tng TaxUTNTag 0€ ouvapTnon HE To XPOVvo,

u = f(t). (Zx.2).

u (m/s)

Blerrer

t (s)

Ty.2
a) Na xapakTnpioeTe To €ido¢ TNG Kivnong Tou apaglou kal va dIKaloAoynoeTE TNV anavTnar oag

(2p.)
B) Na oxedlQOETE NOIOTIKA TN HOP®N Nou Ba gixe N xapToTalvia av ouveedTav PE TO apa&akl kal pe

ouokeun ticker-timer(nAekTpIKO XpOVOPETPNTH).
(2 )

x=0 Xaproravia

y)'An(') TN YPa®IKf NapAGTACN NOU ELPAVIGTAKE TNV 080V va UNOAOYICETE TNV ENITAXUVON TOU
apa&iou. (2 p.)

............................................................................................................................................

................................................................................................................................................

d) Na oxedIAoEeTE NOIOTIKA TN YPAPIKN NApacTaaon
TaxuTNTAG-XpOVou , 6Tav To auakdkl CNpWYVETal
ano TO KATW PEPOC TOU KEKAILEVOU EMINEDOU PEXPI

va (pTAgEl OTNV KOPUPN

(3 1)

v

5. @) Na diaTunwaoeTe Tov TpiTo Voo Tou NeUTwva (dpaong — avTidpaong). (3 u.)

--------------------------------------------------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------------------------------------------------
..................................................................................................................................................

.................................................................................................................................................



B) Auo konéAeG A kal B pe palec m kai 2m avrigTolxa BpiokovTal g nayodpopio.
H TpiBr BewpeiTal apeAnTéa. Kanota aTiyur n konéAa B anpwyvel Tnv konéha A pe duvapn F.

i) Na oxediaoeTe NAvw aTo axnpa Tnv duvapn nou SEXETar KABE KonEAa. (1p.)

it) Na guykpivETE WG NPOC TO PETPO TIG dUVAPEIC AQUTEC Kal va SIkaloAOYNOETE TNV anavTnar oac.
(2 4.)

i) Av n koné\a A anokrioe oTiypiaia emTaxuvan a=4m/s’ , va unoMAoyioETE TV aTIypiaia
EMITAxuvaon Tng konéAag B. (4p.)

..................................................................................................................................................

6. Zwpa, pafac m = 1 Kg, €ival depévo vipa navw oe
Agio kekAIpEvo €ninedo,0NWG (aiveTal GTo  OXNKa.
divovrar: qu37 = 0,6 ka1 ow37” = 0,8.

.\.\"»..
372
a) Na oxedIaoeTe OAEG TIG SUVAKEIG NOU ACKOUVTAl GTO CWHA. (CXTH)
B) Na unoAoyioeTe OAEG TIG GUVAKEIG NOU ACKOUVTAl GTO CWWA. (6 p.)
v) Na e&€nynoeTe T 6a cupBei 0To PETPO TNG TACGNG TOU VIAUATOC, av N pada Tou owpaTog
oInAaciaoTei. (1)

................................................................................................................................................

................................................................................................................................................



MEPOZ I'': To pépog auto anoteAeital ano Tpia (3) 6£para. Na anavToETE pOVO
oTa duo (2). Kabe 0£pa BabpoAoyeiTal HE SexanévTe (15) povadeg.

1. ZTo napakdtw kovo diaypappa TaxuTnTag — XPOvou neplypa@eTal n udUypappn kivnon dUo
owpdaTwy A kal B, Ta onoia Eekivolv ano To 1610 anueio TN xpovikn aTiypn t=0s.

v(m/s) B
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a) Na neplypAyeTe To €id0g TNG Kivnong Twv owpdTwv 0Ta Napakdtw Xpovika 6laoTnuara:
(4,51.)
o 0§ T TR €T Y- RSP
T 7
(530 1T o B € SRR
B) Moia n popd TNG Kivnong Tou KABE CwWHATOC TN XPOVIKN aTIyUn 8s; (1,5p.)

...............................................................................................................................................

(4u.)

...........................................................................................................................................

...........................................................................................................................................

0) Tn XPpOVIKR GTIYHA Nou €X0uV yia NpWTN (Popa Tnv idia KaTd PETpo TaxuTNTA, va BPEITE Nolo
OWPa NponyeiTal Kal va SiIkaloAoynoeTe TV anavtnaon oac. (5p.)

.............................................................................................................................................
.............................................................................................................................................

.............................................................................................................................................



2. 'Eva owpa palac m=2kg, aprveTal va necel ;A Q
eAelBepa anod Uyoc h, (onueio A).
270 onueio B, nou Bpiokerat o€ UWog
hg=40m, €xel TaxuTNTA Ug=10mM/s,
H avTioTaon Tou aépa BewpeiTal apeAnTEQ.

a) Na unoAoyioTouv: h, <

i) H unxavikn evépyeia (Epny) Tou
owWPaToc oTo anueio B. (4 p.) Vg

...............................................................

................................................................

................................................................

----------------------------------------------------------------

ii) H TaxUTnTa nou Ba €xel To oWPAa TN GTIYUN Nou ayyilel aTo £dapoc. (4p.)
iii) To apxik6 UWo¢ and To onoio aPEBNKE To cwua h, (4 p.)

................................................................................................................................................

................................................................................................................................................

B) Av To owpa eixe dinAacia pala 6a aAAale n TaxUTNTA PE TNV onoia KTund oTo £dagoc ;
OIKaloAoyROTE TNV anavTnon oac. 3G u.)

...............................................................................................................................................

...............................................................................................................................................

3. a) Na diatunwoeTe To 2° vopo Tou NeUTwva. (3 u.)

.........................................................................................................................................
.........................................................................................................................................

.........................................................................................................................................



B) Ze éva owua palac m = 2kg, To onoio €ival apxika akivnTo oe Agio opIovVTIo £NiNEdO, NdpoUV
TN Xpovikn oTiyur t=0s duo duvapelg F;=20N kal F,=20N, onwc (aiveTal 0To Napakatw oxna.
Aivovrar: que=0,6 kal auvp=0,8

F,

F;

v

i) Na oxedlaoeTe TIG unoAoineg SUVALEIC NoU aokoUVTal 0TO WA Kal va BPEiTe npog Ta nou Ba

KIvnOei To cwpa. (4 p.)
ii) Na unoAoyioeTE TNV ENITaxuvan nou 6a anokTACEI TO CwWA. (3 u.)

...............................................................................................................................................

...............................................................................................................................................

i) Na oXedlaoeTe TN YPAPIKN NApAcTacn raxurnra¢— xpovou , U=£(t) ,oe BabBuoloynuevoug
AEOVEC PEXPI TN XPOVIKN OTIYUN t=12s. (5 1)
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TYNOAOIIO  O®YIIKHE, A" AYKEIOY

1 KivnuaTikn YAIKou Znjciou o€ Hia dikoTaon
1.1 | EClowoeig Kivhong X =gt +%(I{2 , L=U, +at
2 Népol Tou NeUTwva yia Thv Kivhon
2.1 | AeUtepog vopog Tou NeUTwva F=ma
2.2 | Bapog B=mg
2.3 | Nouocg Tou Hooke b= R
3 ‘Epyo, loxuc¢ kai Evépyela
3.1 | 'Epyo duvapng W = Fxow6
3.2 | Kivntikn evépyeia B :%mu-’
3.3 | EAaoTIKA Auvapikn Evépyeia &5 = %K\-I
3.5 | Auvapikn Evépyeia BaputnTag E,=mgh
3.6 | Apxn diatipnoNng KNXAavikAg evépyelag %m v’ + mgh = orabepo
T W
3.7 | loxucg P= —
4 L1a0epég
41 Emrdaxuvon TG BapdTtntag KovTd oTnv gy =102/

emiQaveia 1N¢ 'ng




