fysiki4u

TPAIIEZA OEMATQN
OEMA A

AVVANELS KO KIVI|GELS

1.11642 / A

‘Evog pofntig Eekwva v ypovikn otiyun t = 0, va mtapatmpel évo odpa palog m = 10 kg mov

ektelel evOVYpapun opaAn kivnon og optovtio dpopo pe otabepr| TayvTnTa PéETpov o1 =20 M/s.
To copo dwavoel dtdotnua S1 = 100 m xwvovpevo pe otabepn TaxHTNTO KOl GTN GLVEXELL
emPpadvveron pe otabepn emPpadvvon péxpt va otapatnosl. Av yvopilete 6Tl 1 ¥POVIKY

duapkela g emPpadvvopevns kivnong stvor At =5 s tote:
A1) vo, vtohoyiceTe TO HETPO TNG EMPPASVVOTG TOL GOUNTOG,
Movadeg 5

A2) vo KOTOOKEVAGETE TN YPAPIKY TOPAGTACT] TOL HETPOV TNG TOYVLTNTOS TOV CAOUNTOS CE
cuvaptnon pe 1o xpovo ce Pabporoynuévous déoveg and v ypovikn otiypn t = 0 éog v

YPOVIKN GTIYUT] TTOV TO GOUO GTAUATA,
Movaodeg 7

A3) va voloyicete T péEST TaHTNTO TOV CAOUATOS Y10 T GUVOALKN YPOVIKY| SLAPKELD TOV O

pafn g Tapatnpnoe v Kivnon tov,
Movaodeg 7

A4) vo vmoloyicete tov cuvieheost| PPN oAioOnong petalld ToV GAOUATOG Kol TOV TPOYEOS
TUNUOTOC TOV OPOLLOL GTOV 0Ttoi0 Kiveital, av yvopilete 0t 1 Tp11) oAicOnong eivar n povadikn

dvvoun mov emPPadHVEL TO GOUO.
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Movadodeg 6

Aiveton 1) emréyoven e Papvtnrac, g = 10 m/s,

2.11662 /A

Mwkp6 copa palog m =1 kg Bpioketon apyucd N
axivnto og oplovtio emimedo. Tn ypovikn otiyun
14 r r 4 =
t=0s oto copa ackeitor optlovtia dOvoun F pe i X
r r. s s ! |
AMOTEALECLLOL TO GMOUA VO, apyiceL Vo Kiveitan Kot n ; ;
| i

TN NG T OTNTAG TOL peTaPdAdeTon e TO XPOVO

£(s)
10 20 30

mO
v(—=)
oVVTEAEGTAC TPIPNG oAicONoNG HeTald Tov ohpatog Kat tov emmédov eivon u = 0,1.

oG paivetal oto dumhavo ddypoppa. O
Aivetan 6t 1 emtdyvvon g Papounrag eivar g = 10 sz

"o to gpovikod ddotuoe and 0 s —> 30 s:

A1) va yopaxtnpicete pia mpog pio Tig EMUEPOVS KIVIGELS TOV EKTEAEL TO COLLOL.

Movaodeg 3
A2) Vo TpOGOI0PIGETE TV TIUN TNG EMTAVLVOTG TOV COUATOG GTLS KIVGELS OOV 1) TAXVTNTO TOV
petapdiretal kol vo oxeddoete oe  cvotnua PBadporoynuévev aEdvav To Stlypappo e
EMTAYVVONG GE GLVAPTNON LLE TO YPOVO.

Movadeg 9
A3) va oyedibioete o€ BaBLOAOYNILEVOLS AEOVES TO SLAYPOLLLLO TG AAYEPPIKNG TYNG TNG OVVOUNG
F o GLVAPTNON UE TO YPOVO.

Movaodeg 7
A4) vo. vroroyioete To £pyo TG TPPNG oAicOnomNG.

Movaodeg 6
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3.11665 / A

‘Eva pikpd copa palog 2 kg Bpioketor apyd akivnto mdve og optloévtio ddmedo. Tn ypovikn

otiyun t = 0 s aokeiton 6to cdpa otadepn oploviia dSHvaun F. H SOVOUN 0oKEITOL 6TO OO
puéxpt ™ ypovikn otiyun tr =4 s ondte exeivn ) oTIyUN| £XEL ATOKTNOEL TOXVTNTO HETPOL Uy =
20 % Tn ypovikn otiyun tin dHhvoun Katapyeitor Kot T0 GOU ETPPASVVETAL OHOAL LEYPL TN
POV otiypn| t2 =12 s mov n TovTnTd ToL PNdEVileTaL.

’ ’ , m
Aivetou n emtéyovon e Popovtyrog: g = 10 =t

Na vroAoyicerte:

A1) v emPpdadvvon mov mpokaiet 1 TP oT0 YpoviKo dbotnua ti— to.

Movaodes 5
A2) 10 cvvtereoTn) TPIPNC OAicONoNC HETAED GOUATOG KOl dUTESOL.

Movaoeg 6
A3) to pétpo g dvvaung F.

Movaodes 7

A4) 1o épyo ™¢ TPIPNG amd T xpovikn otypn t =0 s, uéypt tn XPOVIKN GTLYUY| TOL GTOUATE TO
GO

Movaodegs 7

4.11667 / A

O 0drapog averkvotipa pdlag m = 500 kg eivar apyikd axivntog Kot EEKIVOVTAG TN XPOVIKN

otiyun t =0 s kotePaivet oe ypovikd ddotnua 12 s amd F(N) :
c . . , A ;
0V TEAeVT{O0 OPOPO GTO 1GOYELD EVOG TOADDPOPOV £y - .
KTipiov. 1o Bdrapo extog and to Bapog tov ackeitonr,  S000f. - ... — !
, , . ) , 4500 {rmmm} ' !
HEG® £VOG GLPHOTOCYOVOV, Uit KATAKOPLEN TTPOG T 1 ! i
1 1 1
whvo dvvaun F. H tyun g F og cuvdptnon e 1o : ! i
! , :
APOVO KOO0V TOPIGTAVETUL GTO SITAAVO SLAYPOLLLLLAL. : ! |
! , .
Aivetou n emtoyvvon s fopovtntag ion ue g = 10?2 0 A: é i
12

Kol OTL 1] QVTIOTOGH TOV 0EPQ EIVAL OUEANTEA.

=t(S)
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A1) Na yopoktnpicete T KIVOELS TOL €KTEAEL 0 OAAONOG KO VO DVTTOAOYICETE TV TN TNG
EMTAYLVONG TOL o€ KaBe pio amd avTés.

Movadodeg 6
A2) No vToAoYyicETE TO HETPO TNG TOYVLTNTOS TOV BOAGLOV TIG YPOVIKEG OTLYUEG 4s, 8s kat 12s.

Movades 6
A3) Na oyedidoete T0 didypappa e TaxdTNTAS T0L BUAGIOV GLVOPTNHGEL TOV XPOVOL KOl VO
VTOLOYIGETE TO OAKO UNKOG TNG O10OPOUNG TTOL £KOVE O OVEAKVGTNPAG KOTA TNV KH03 TOL.

Movaoes 8
A4) Na vrohoyicte to €pyo G OOVOUNg F xo ™ petafoln g SLVAIKNG EVEPYELOG TOV
Bahdpov 610 Ypovikd S1doTNO Omd TN XPOVIKTY oTIyUn 4s £mG TN XPOVIKY GTLyun 8s.

Movaoes 5
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5.11673 /A

MetoAiikog kOPog pdloc m kiveitar evBvuypoppa TOVEO F(N)

>

o€ Aelo 0p1lovTio damedo €yovtog tn ypovikn otiyun 8
= 0 S toydtnro pétpov 4 M/s . Xtov kOPo ackeitor

ypoviky otryur] t = 0 S dovaun, idag dievBuvong pe ™

tayvnta Tov. H tipn g 6dvoung o€ cuvaptnon pe to 0 5 110 115 ¢(s)

xPOVO, Yo T0 povikd ddotnpa 0 — 15 s poiverol 6To

duthavo duaypappo. H avtictaon tov aépa Bempeitor
apeintéo. Tnv ypovikh otiyun t1 =5 S o kOPog £xel amoktioet TayvTNTo péETpov v=14m/s .
A1) Na yapoxktnpicete ) kivion mov gktelel 10 oAU 6TO YPOoviKO ddotnua 0 — 5 s Kot va,
VTOAOYIGETE TO HETPO TNG EMTAYLVONG TOVL.

Movaoes 6
A2) No vroAoyicete ) pdlo Tov KOPov.

Movaodes 6
A3) No TopacTNoETE YPOPIKE TO LETPO TNG TOYVTNTAG TOV KOPOV , GE GLVAPTNOT LE TO XPOVO
oe cvotnuo Badporoynuévav aEOVaV Yo To ¥poviko dtdotnua: 0 — 15 s.

Movaodeg 7

A4) No vroloyicete to €épyo g F 010 ypovikd dwbommua: 10 — 15 s.

Movaodes 6

6.11674 /A

"‘Eva avtokivnto palag m = 1000 Kg eivon otopoatnpévo o Eva pavapt @1, opildvtiov dpopov,

nov gtvan kokkwvo. Tn otryun t,= 0 mov avaPet To Tpdovo, o 0dNyog matdet To Yréll, ondte
TO OWTOKIVNTO KIveitan pe otafepn EMTAYLVON, LUE OMOTEAEGLO TNV YPOVIKN oTiyun t2=4 S va
Exet taywnTa uétpov v2 =10 M/s. Xt cvvéyeila cuveyilel va Kiveitot pe otadepn taydTnTo HEYXPL

Vo @Taoel 610 enduevo gavapt Oz mov améyxer d = 500 M and o TponyovuEVO.

Na vroAoyicerte:
A1) Tn cvovictapévn TV SVVAUE®Y TOL O.GKOVVIOL GTO OTOKIVITO KOTA TNV ETITOYLVOLEVT|

Kivnon tov.
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Movaodeg 6
A2) Tnv andotoom Tov ovtokivnTov omd To devtepo Pavapt 2 T XPovikn ta.

Movaodec 6
A3) Tn ypovikn GTLypn Tov T0 LTOKIVNTO PTAVEL 6TO 0e0TEPO Pavipt Do,

Movaodeg 6

A4) To £pyo ™G CLVIGTOPEVNC TOV JVVAUE®V TTOV OGKOVVIOL GTO OUTOKIVIITO GTO YPOVIKO

dwwommuo ti— 2, 6mov 1 eivor pia ypovikn otryun Tpv ) oty b2 | katd v onoia To
, , , . m

AVTOKIVITO KIVOUVTOV LE TOYVTNTO LETPOV Uy = 5 -

Movaodeg 7

7.11675 / A

A

I
wn
r
ve)

AVo petodlikoi koot L1 ko Xz pe paleg my =5 kg ko mz = 10 kg kwvodvion move og opldvtio
d0amedo Katd punKog pag evbeiog o évag mpog tov dAro. Tn ypovikn oty t= 0 s Bpiokovrton
ota onueia A, B tov opilovtiov damédov, £xouv TayvTnTeS 010G d1evhuvong Kot avtifetn popaic
péTpov 01=5M/S ka1 V2=5M/S avtictorya Kot améyovy peTaH Tovg amdoTacn S =200 m. Avo
EPYATES GTPMYVOLY TOVG KOPOVG X1 Kot X2 A0KMOVTOS G€ VTOVS 0pLOVTIEG SUVALELS F_l) Kot F_Z)
OT®G ToploTdveTOL 6TO GYNMa, pe pétpa F1 =20 N ko F2 = 60 N avtiotoyya, ot omoieg
&yovv 1t d1evBuvon g evbeiog mov opifovv ta onueia A, B. O cuviedestig Tp1ng HeETaEy
damédov Kot kabe kOPov givan i = 0,4 kou | emrdyvvon ™ Papdntog eivon g = 10?2 .

A1) Na oyedraoete T dSOvaun TpiPng mov d€xetor Kabe kOPOC Kol vo, VTOAOYICETE TO HETPO TNG.

Movades 6
A2) Na yopaxtnpicete TANp®G To €100¢ NG Kivnomng mov ekteAel kabe kOoC.

Movadeg 6
A3) No vrohoyicete v amdctacn and to onueio A oto onoio Ba cuvavtnBobv ot dvo kvPot.
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Movaodeg 7
A4) No vtohoyicete T GUVOAIKY EVEPYELX IOV PeTAPEPONKE 6TOV KOO X1 amd TOV EPYHATN TTOV

tov onpoyvel Fi amd v otiyun t =0 s éog ™ oTtypn mov ot 000 KOBOL GLVOVIOVTOL.

Movadodeg 6

8.11678 /A

‘Eva kifdtio palag m = 20K g sivan apykd axivnro og opilovrtio danedo. Tn ypovikny otypn  t

=0 s pe m Pondeta evdg GYoviov acKoLUE 6TO KIPMOTIO 6Tafepn) 0prlovTio SVVALN F_)ua HETPO
50N. Tn ypovikn otiypn t =2 s to KifdTtio £xet petaromotel katd AX =4 m mve 6to oplovTio
ddmedo.

3 ’ ’ m ’ ’ ’ ’ ’
Aivetou n emtayovon e Popivtnrog g = 10 ZKon oty emiopaon tov aépo. Bewpeitor operntéa.

Na vroAoyicerte:
A1) Tnyv emrdyvvon pe v onoio Kveiton 10 KIB®TL0.

Movaodes 6
A2) To cvvtereot) TpIPNg peta&d Kifmtiov kot damédov.

Movaoeg 7
A3) To épyo g dvvaung tpPNg omd ™ ypovikny otryun t =0 s puéypt tn YPOVIKN GTIYUN TOV TO
KiPdTI0 Kiveiton pe ToyvtnTo HETpov 2 %

Movaodeg 7
A4) No TopoacTioETE YPAPIKE TO LETPO TNG TOYVTNTAG TOV KIP®MTIOL GE GLVAPTNON LE TO
xpOvo o€ cuoTnua Badporloynuévav aEOvmv yia To ypoviko dtaotnue 0 s —2 s.

Movadeg 5



fysikidu

9.11679 /A

Avo copoto X kot X2 pe paleg M1 =3 Kg kot mz2=2 Kg avtiotordl jeee e e c e ‘
Kot €tvar ovykoAinuéva. To cusompdtopa apykd ivatl akivnto

v oto opldvtio damedo. Tn ypoviky otiyun t = 0 s aokodpue

N oto copa X1 kol 10 cuscoudtopo apyilel va avoyavetol

3|

]
]
]
]
|
UEG® VILOTOG Ui KATAKOPLON oTafEpT| dvvaun F pe pétpo 60 :
]
]
]
KoTakOpvea. MOAG T0 cuocmpdtops eticet o€ Vyog h=16m |

]

]

i

R

and 10 £00¢)0G, TO COUN X2 OTOKOAAATOL, €V 1 dVvoun

—_—

)
F ovveyilel va aokeiton 6T0 cOMHOL X1. ]
]
]

, , ’ , , m ’
Aivetou ot nj emtayvvon g fopdtyrog eivar g = 10 o Ocwpnote

TNV OVTIOTOON TOV 0EPO. OUELNTEQL.

Noa vroloyicete:

Al) Vv gmrdyvvon pe TV onoio KIVeiTol T0 GUGCOUATOUN TOV OV0 COUATOV TPWV TNV

amoKOAAN O,

Movaoeg 6
A2) TV YPOVIKN GTIYUN OV ATOKOAAATOL TO X2,

Movades 6
A3) ™ ToOTNTO TOV COUATOV X1 Kol X2 T GTIYUN TS OTOKOAANONG,

Movaoeg 6

A4) ™ BopuTikn dvvapkn evéPyElR TOL X1, UE EMMESO avapopds To £30p0g, 1s petd v
amoKOAANON TOL X2.

Movaodeg 7
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10. 11680/A

Mwp6 ocopa padloc m = 2 Kg Bploketon apykd okivnto oe opildvtio eminedo pe 10 omoio

epopaviCer ovvteheot PPN oAicOnong 4 = 0,5. 4

210 oopa, T Ypovikn otypn t = 0, ackeiton F (N]

opovtia  duvaun F_ mg omoiag M TN +40

petafdAietor pe tov xpovo OM®G QOIVETAL GTO

mopokdTe oynuo. Afvetor m  emtéyvvon TG

, m , .

Bapdmrag g = 10 > 0Tt M enidpaom tov aépa +10 L ___

fewpeitan opentéa kot OTL Yo TO  XPOVIKO 0 : . 30 -
5

dwouoa 0 s - 30 s ) karevBuvon g kivnong tov 10 2 0 ‘

oMUATOG Oev PETAPAAAETAL. -0 FTTTTTT°7

['o to gpovikod ddotpa 0s - 30 s:
A1) Na oyedidoete o BaBUoAoynévoug AEOVES TO SLAYPULLLLOL TNG TIUNG TG EMTAYVVONG LLE TNV
0Toi0l KIVEITOL TO 0dUa 6E GLVAPTNOTN LE TO YPovo (a - ).

Movaoeg 7
A2) No oyedudoete oe PaBpoloynuévoug AEOVES TO SLAYPOUILOL TNG TING TNG TOYLTNTOS TOV
KIVEITOL TO GO0 GE GLVAPTNOT UE TO Ypovo (v — t).

Movaoeg 6
A3) No vroAoyicete T0 xpovikd S1AGTNHO TOV KIVEITAL TO CAOLLA.

Movadeg 5
A4) No voloyicete to £pyo TG TPING amd TN Ypovikn otiyp] t = 0 s péEYPL TN YPOVIKY| GTIYUN|

OV GTAUATAEL TO CAOLLAL.

Movaodeg 7



fysikidu

11. 11681 /A

‘Evo pikpd copo palag m = 2 kg Bpicketor apyikd axivnro og Aeio opt{dévtio damedo. T ypovikn
otiyun t = 0 s aockovvTol TaLTOYPOVE GTO SO 01 6TABEPES 0p1LOVTIEG SUVANELS ?1 Kol ?2 ue
pétpa F1 =30 N kou F2 = 10 N 6twg gaivetal oto mapakdto oynuo. H dvvaun Fackeital 610

oOMO 6T XPOVIKN ddpkela 0 s — 5 s evd M dvvaun F_z) OOKEITOL GTO GO GTN YPOVIKN

ouwpkelr 0 s— 7 s. H avtictaon tov aépa va Osmpnbetl apeintéa.

Fgm F)

A1) Noa xoataokevdoete o Babporloynuévoug AEOVEG TN YPOPIKY TAPAGTOCT TNG TIUNG TNG

cuVIGTaPEVNG dVVAUNG GE GLVEPTNON LE TO ¥POVO KOl VTOAOYIGETE TNV TN TNG EMTAYVLVONG
TOV GAOUATOG TN YPOVIKN oTtyun tr = 2 S kot ) ypovikn otyun tz = 6 S.

Movaoeg 6
A2) No vToAOYIGETE TNV KIVNTIKN EVEPYELD TOL GMUOTOG TN XPOoVIKY otiyun tz3 = 10 S.

Movaoeg 6
A3) No vtoAoyicete T LETATOMIGT TOV COUOTOS ard TN ¥PoVikn oTtyuq t = 0'S péypt ypovikn
otyun t3 =10 s.

Movaoeg 6
A4) No vtoAoyicete 10 £pyo TG OVVOUNG F_l) KOl TO €pY0 TNG OVLVAUNG F_z) oo TN YPOVIKN OTLYUN|
t = 0 s péypr ) ypoviky otryun tz3 = 10 s.

Movaodeg 7
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12. 11692 /A

‘Eva kipotio pdlog m = 4 kg Bpioketan axivnto og oplovtio dpdpo pe Tov omoio topovctdlet

ocvvteleotn TPIPNG oAicOnong ico pe 0,2. Tn ypovikn otiyun t =0, ackeital 610 KIBOTIO oTObEPT

oplovtia dvvaun F , 6mog oiveTol 610 TOPOKAT® oYU, He amoTéEAecUA TO KIBAOTIO Vo
Eexwvnoel apéomg vo Kwveitar. ‘Evog pabntig mov mapatnpel v kivnon onpeldvel 0t )

yxpovikn otiypn t = 4 s 1o kipdTio £xet drovocet 32 m.

Aivetou n emtayovon e Popitntos g = 10 z koaoun EMOPaon TOL aépo. Vol aueANTéQ.

F
L
Tpayvc dpouog
A1) Ynoloyiote 10 pPéTpo TG EMTAYVVONG TOL KIBOTIOL.
Movaoeg 5
A2) IIpocdiopiote to p€Tpo g oprlovrwog dvvaung F .
Movaoeg 7
A3) ITowo givon to ddotnpo Tov S1avHEL TO KIBMTIO KATd TN d10pKELD TOL 3°° OEVLTEPOAENTOL TG
kivnong tov.
Movaodes 6
Tn ypovuc oty t =4 s dbvaun F - katopyeitol, pe arotédespa 1o Kipmtio va emPpadvviel

Kol TEAKA VO GTOUOTNOEL.

A4) No vroAoyicete to £pyo TG dSvvoung g TPPNS amd ) xpovikn otiyun t =4 s puéypt m
YPOVIKN GTIYUN TOV TO KIPMTIO OTAUATE Vo KIVEITOL.

Movaodeg 7
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13. 11698 /A

‘Eva kifotio palag m = 20 kg npepet ndve og Aeio opldvtio ddmedo, oty 0éon Xe=0 m tov
d&ova x’x. Tnv ypovikny otiyun to = 0 s apyilel vo aokeitar 010 KIf®dTIO 6TOOEPT OPldVTIOL
dvvaun F, pétpov F1= 20 N, n onoia €xet ) dievbuvon Tov dEova x'x Kot eopd TN OBeTikn
@opa tov agova. Tnv ypovikn otiyun t1 = 2 s, Katd v omoia 10 KiPdTI0 Ppicketol ot BEon
X1, KoTopysitor n dvvaun F1 xat apyilel va aokeiton 6To KIBMOTIO po otadepn dSVVaUN LETPOV

F2=40 N, idw0g xatevBuvong pe v Fi.

A1) No katackgvdoete o€ Pabporoynpévoug GEOVES TN YPAPIKT TOPAGTACT] TOV LETPOV TNG
emtdyvvong Tov KiPmTiov cuvaptoel Tov povov amd th=0s éwgtr=4s.

Movaoes 6

A2) Na npocdiopicete v Béon X1, 6mov katapyndnke n dvvaun F_l) Kot dpyloe vo aoKeiTon N

—

F,.

Movaodes 6
A3) No vroAoyicete TNV KIvnTikn evépyela Tov Kiwtiov v ypovikn otiyun t2 =4 s.

Movaoeg 7
A4) Na voloyicete v péom tayvTa T0VL KIPmtiov 610 ¥povikd dtctnua amd to=0s éog T2
=4s.

Movaoeg 6
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14. 12989 /A

Jwpa paloag m = 1 Kg Bploketal apykd akivnto oe opllovtio, akAovnTo Kal tpaxy ddamedo, oAU
HEYAANG EKTAONG, LE TO OTIOLO TLOPOUCLATEL CUVTEAEDTH OPLOKNG (LEYLOTNG OTATKAG) TPBAG Loy = 0,5
Kal ouvteAeotr) TPIRNG oAloBnong u,y = 0,4. Tn xpovikn otyun £, = 0 aokeltal oto cwua otabepn),
opLZovtia duvapn F pétpou F = 10 N.

Al. Na efetdoete av To cwpa apxileL va Kwveltal tn xpovikn otypn ty = 0.

Movabeg 5
H &Uvoapun F aokeitat HEXPL TN XpoVIkA otypn t; = 10 s KoL oTn CUVEXELA KaTOpyELTAL.
A2. No urtohoyioete:
A.2.1. TN GUVOALKK HETATOTILON TOU CWUATOC.
Movabeg 15
A.2.2. tn cuvoAkr Bepudtnta mou ekAUONKe oto meplBAAAov.
Movadeg 5

H emtdyuvon g Baputntag va BewpnBel otabepn, pe pétpo g = 10 =,

s2
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15. 12990 /A

Jwua pafog m = 1 kg extofevetal amno tn facn akAovntou, mAaylou Samédou, oAU pPeyAAng EKtaong,
He apxikn taxutnTa pétpov vy = 10 ? KOl KLVELTOL KOTA UAKOG Tou. H ywvia mou oxnuatilel to mAdyLo

damnedo pe tov opilovta eival ¢ =30°. To cwpa mapouctalel pe to SAMeSo CUVIEAEOTH OPLOKAG

V3

(HéyLotng oTatikAG) TPPBAG Uop = - ko ouvteleoth TPPRG oAloBnong Ly = =

A1. No uTtoAOYIOETE TN LETATOMION TOU CWHOTOG LEXPL TN OTLyULaio aklvntomolnar tou.

Movadeg 6
A2. Na anodeifete OTL N aKLvNTOMOINGH TOU CWHOTOC Elval TOPOSIKN.

Movabeg 6

A3. Na utoAoyioETE TO HETPO TNG TAXUTNTOG TOU CWHATOG TN OTLYH TIOU, KATEPXOUEVO, SLEPXETAL ATIO

T Bdon Tou emutédou.
Movadeg 6

A4. No umtoloyloete Tn Bepuotnta ou ekAUONKe oto meptBailov, Adyw TPLBWVY, Ao T XPOVLKN OTLYUN
NG EKTOEELONC TOU CWHATOC, MEXPL TN XPOVIKI OTLYUNA TIOU, KATEPXOUEVO, SLEpXeTal amod t Bdon Tou

eTunEdou.

Movadeg 7

H emutdyuvon tng Baputntag va BewpnBel otabepn, pe pétpo g = 10 sz Alvovtau: nu(30°) = %Kou

ovv(30°) = \/;
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16. 13563 /A

Eva ocwpa palog m = 2 kg eival apxikd okivnto mavw o€

akhovnto opwovtio damedo. Metafl owpoatog kat Samedou

dnuloupyeital tpLpn, e cuvteheotn TpLpng oAicbnong u = 0,2.

v

Tn xpovikn otyun t, = 0, oto cwpa aokeital otabepr opllovtia 0 r;il ot
Sduvaypn F xau QUEOWC aUTO apxilel va Kiveital, oAloBaivovtag mavw oto damnedo.

Tn XPOVIKN oTyun ty, n Suvaun F Katapyeltal kot To owpa, adou emiBpaduvetal Aoyw TpLBAC,
OTOUATAEL TN OTLYUR t, = 6 5, EXOVIAG WG TOTE SLavUCEL CUVOALKO Sldotnua S = 18 m.

310 Stdypappa amoSiSeTol TO HETPO TNG TAXUTNTAG TOU CWHOTOG OE CUVAPTNON HE TO XPOVO, aro TV
€vapén tnc Kivnong Tou PEXPL VAL OTOUATHOEL.

Noa urtoAoyioete:

4.1. To YETPO VU4 TNG TOXVUTNTAG TOU OWHATOG, TN XPOVIKA OTyUR t; KOTA TV omoia Katapyrnonke n

Suvopun F.

Movadeg 6
4.2. Tn XpOVIKNA OTWYUN tg

Movabeg 7
4.3. To pétpo tng Suvapung F

Movabeg 6
4.4. Tnv evépyela nou ipood€pOnke oTo KLBWTLO.

Movadeg 6

. I ' ’ m r ' ' '
Aivetal o pétpo tng emtayuvong Baputntag g = 10 2 KOw OTLTtopEite va ayvonoete Ty avtiotaon

Tou atpoodalplkol aépa.



fysikidu

17. 13587 /A

Jwpa pdalag m = 10 kg ektofeletal Tn Xpovikr oty t = 0 s pe opl{dvtio TaxUTnTo LETPOU U, = 10 m/s
ano B£on O optlovtiou damédou. To owua oAloBaivel, evw Séxetal opllovria Suvapn F = 50 N pe
KateuBuvon Sl Pe TNV apxikr Tou TaxutnTa. Tn Xpovikn otiyun ta = 10s To cwpa Bploketal otn B£on
A Kol £XEL TIA£oV OTTOKTAOEL TaxutnTa UETPOU 30 m/s.
Aivetat: g = 10 m/s? Kat OTL N avtioTaoch Tou agpa eival apeAntéa.

4.1) Aokeltal oto cwpa PPN Katd tn SLAPKELA TN Kivnong Tou; Av val, va UTIOAOYLOETE To HETPO TNG,
oV OXL VO ALTLOAOYNOETE TNV OMAvVINoh 0OC.

4.2) 3e ol Béon, éotw B, Bpioketal To owpa Otav Kiveitol pe taxltnta SUmAAcLla og PETPO Ao ThV
apXLKN;

4.3) Av, LETA TN XPOVLKN oTLyUn ta = 10 s, To cwpa cuveyilel Tnv oAicBnon tou os Sladopetikd damedo
LLE TO omoio £xel ouvteleatn PPN oAloBnong U = 0,6, o mota B€on Ba akivntomnolnbei;

4.4) >yebldote to SLAypAPHA TOU HETPOU TNG TaXUTNTAC TOU CWHATOC WG TPOG TO XPOVO yla OAo TO
dlaotnua tng kivnong tou.

(Movadeg 6+6+7+6)
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18. 13588 /A

MNepapatikn Siataén nephappavel plo odaipa palag .
m = 1kg mou adrvetal va néoet and VP og h (amo to P -~

€dadog), amévavtt amdé  okivatn  dnduakn et l
dwtoypadikn punxavn mou eival mpo pubuLlopévn va
maipvelt  AAPEIC  OVA  OUYKEKPLUEVOL  XPOVIKA H
Swaotipata At = 0,1 s. ITn CUVEXELD LEAETWVTAC TLC

dwtoypadieg umopel kaveig va urmtoAoyiosl Ta GUCIKA

LLEVEDN Ttou oxeTilovTal e To pavouevo Tou e€eAixBnke pnpoaotd anod tn dwt. unxavn. Alvetat: g
=10 m/s?

4.1) Av ouykpivoupe tnv 1" ¢wrtoypadia (t = 0, n otyun mov adnvetal n odaipa) kKat tnv 6"
dwroypadia petpdpe 0tL N odaipa €xet petatomniotel 1 m. MmopouUpe va emiBeBalwooupe av n odaipa
KAvel eAeVBepn mMTwon f OxL; AITLOAOYNOTE TNV AMAVTNCN OOG.

4.2) Yrniohoyiote mooo emumAéov Ba €xel petatomniotel N odaipa otnv 7" pwrtoypadia.

4.3) Av Bewpnooupe OtL OAeg oL SUVAUELS TToU aokoUvtal otn adaipa elval otabepol pétpou, va
uTtoAoyloETE Ta HETPA TOUG.

4.4) Av n odaipa ¢ptavel oto £60dog akplPwe TN oTLyUn Tou N dwt. pnxovn Bydlettnv 11" pwrtoypadia,
va UTIoAOYLOETE TNV apXLK) BOPUTIKH SUVOLLKA EVEPYELD TNE 0daipag wE TTPog To £6adOog KaL TNV TEAKN
KLVNTLKA TNG EVEPYELA AKPLBWG TIPLV AKOUUTIOEL 0To £€6adog.

(Movadeg 6+6+5+8)
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19. 13590 /A

JuMTayng Kal OpoyevAG KUBoC, pnalag

m = 2 kg, npeuel oe oplovtio

eninedo. To eninedo ywplletoal oe

Ty

6vo TIEPLOXEG (emudaveleg) -

Sladopetikng udng, oL omoleg sival

TomoBeTnUéveg OMWG OTO  OXNU U +

(onuelo I = onueio oA\ayng {m/s)lo

erupavelag). Tn xpovikn otyunt=0s
aoKeitol otov KUBo otabepn Suvaun

F =6 N, mapdAAnAn mpog to eminedo.

H T tng taxvtnTag Tou KUPBoU wg

<
L 2 T U N M

t(s)
TIPOG TO XPOVO TIOPLOTAVETAL OTO

Slaypappa (To Staypoppa LoXUEL yla 660 XPOoVIKO dldotnua aockeital n Suvaun F) . Alvetal : g = 10
m/s.

4.1) Me Bdon to SLaypappa TNG TILAG TNE TaxUTNTAS Tou KUBOU WE TPOC TO XPOVO, VO SLEPEUVIOETE vV
UTapXeL TP amd to ddamedo Mpo¢ tov KUPBOo yla TIG SLadopeTkeG emdAVELEG TOU €MUTESOU. Z€
Katadatikn IePMTWon, va UTIOAOYLOETE TOV aVTLoTOL0 OUVTEAEDTH TPLRNG (BEwpnoTe OTL oTATIK TELRN
Kal T oAicBnong eival loec). To Staypappo Seixvel Tn XPOVIKA OTYUR Tou o KUPBog aAldlel
erudpavela (SLaKEKOUUEVN YpaUUA t=58).

4.2) Mol N LETOTOMLON TOU KUPBOU yLat TO XPOVIKO Sldotnua Twv mpwtwy 10 s;

4.3) Av tn xpovikr otiypn t’ = 10 s maveL va aokeitat n Suvaun F, mota xpovikr otiyun 6a akwvntomnotnOei
o kUBog;

4.4) Yriohoyiote t0 £pyo kAOe SUVOUNG TOU QOKELTOL 0TOV KUBO ylat OAO TO XPOVIKO SLAoTnua TNG

Klvnong Tou. (Movabeg 6+6+6+7)
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20. 13591/4

JUMIAYNC KaL OMOYEVNC KUBOG, palag m

F
= 2 kg, npepel oe opwlovtio eninedo. To ’i—>

eninedo ywpiletar oe 0600 TEPLOXEG

(emudpaveleg) SladopeTikig UG OL OToLEG

elval tomoBetnuéveg OMwG oTO OXNUA

(onuelo ¥ = onueio allayng vdng). Tn

XPOVLIKN oTyun t = 0 s aokeltal mavw otov

KUBo otabepr duvapn F TapAAANAN mpog

]
—_—

2
|
|
|
[
|
|
|
[
|
|
|
[
|
[
|
|
|

5

10 eninedo. H petaBoln tou UETPOU TNG t(5)=
ETUTAXUVONG Tou KUPBOU W¢ MPOG To XPOVo

TAPLOTAVETOL 0TO Staypoppa (To Slaypappo WoXUEL yia 060 XpOoVIKO Stdotnua aokeital n duvaun F).
Aivetol: g =10 m/s.?

4.1) Me Bdon to Sdypappa Slepeuvnote av UTIAPXEL TPLPA amo to amedo mpog Ttov KUPBo yla Thv
TePLOXN Tou Eeklvael PETA To onuelo I. Ze katadoatikn mepimtwon, umoloyiote tov avtiotol o
ouvteheotn TPPNG (Bewpnrote OtTL otatikr TP Kal TP oAloBnong sival iogg). O cuvteAeoTn TPLPNAC
METaEL Tou KUBOU Kal TNG eMLPAVELAG TIOU TEAELWVEL 0TO onpeio X elvatl i = 0,2. To Staypappa deixvel
TN XPOVLKI| OTLyUN TIou 0 KUBo¢ aAAdlel emuddvela (SLaKEKOUUEVN VPOt =5S).

4.2) No umoAoyioeTte TV TN TNG TAXUTNTAG TOU KUPBOU TN XPOVIKN OTLYUH Ttou SLEpXeTal amd to onpeio
2 KoBwg Kal petd amod 5s kivnong otnv deltepn enudpavela.

4.3) Noon anootacn Stavuel o KUBOG yLa To XPoVIKO dtdotnua amno 0 s péxpt 10 s;

4.4) Av tn xpovikr otiypn t’ = 10 s maveL va aokeitat n Suvaun F, mota xpovikr otiyun 6a akwvntomnotnOei
0 KUBOC KaL TOoo Oa £XEL LETATOTILOTEL QO TNV apxLkn Tou Bon;

(Movadeg 6+6+6+7)
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21. 13633 /A

AUo opoyevn cwpata A kal B, pe palec ma = 4 kg kat ms = 1 kg avtiotolya, mou elval KOTACKEUACUEVQL
artd to (810 UALKO, cuvEEovTal e TEVIWUEVO LBAVLKO VA Kal elval akivnTa mavw og akAovnto, tpaxy,
opl{ovtio kal opoyeveg Samedo, omwg otnv ewova Tn xpoviki otypn to = 0 aokeital oto cwpa B
otaBepn opovtia duvapn 13, mou €xeL pétpo F = 20 N. O ouvteAeoTr§ oplakng (LEYLOTNG OTATIKAG)
TPPAG HeTagy Twv cwpdtwy Kat Tou damédou eivat: u,, = 0,25, evi 0 avTioTOLXOG CUVIEAEDTAG

TPBNG oAloBnong eival: pu,; = 0,2. Hynwn Baputikn emtdyuvon €xeL petpo: g = 10 sz

mgu

F
>

4.1 Na beifete 6TL 1O oUOTNHA TWV CWHATWY A Kal B apxilel va kwveital tn xpovikn otypn ty = 0.

Movabeg 6
4.2. Na urtoloyioete tnv otaBepn MITAXLVON LE TNV OTOLA KIVEITAL TO CUOTNUA TWV CWHATWV A Kot B
KOl TO PHETPO TNG TACNG TOU VAHOTOG KATA T SLAPKEL AUTAG TNE Kivhong.

Movabeg 10

4.3. Nbon elvat n oxLG NG SUVAUNG F TN XPOVLKN otyun t; = 10s.

Movadeg 4
4.4. Na unohoyioete to €pyo TNG SUvaAUNg F ané TN XPOVIKN OTWYUN to = 0 MEXPL TN XPOVLKA OTLyMN
t;=10s.

Movadeg 5
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22. 13642 /A

InUeLaKo avtikeipevo pafog m = 1 Kg sivat akivnto og opl{OvTLlo, akAGvNTo, LeYAAou Urnkouc dladpopo,
otn Béon xo = 0. Tn XpoVIKA oTyun to =0, To ONUELOKO aVTIKE(PEVO SExeTal TNV enibpacn opl{ovtLag

OUVLOTAUEVNG SUVOUNG, TTOU HETABAAAETAL UE TO XPOVO OTWG 0TO SLAYPAULO TIOU atKOAOUBEL:

5
a
3
2
= 1
=0
L~ 1 ) il 5 a 10 12 14 16
-2
3
]
-5
t(s)

4.1. Na urmtoloyioete:

A. tnv taxUTnNTa U; KaLtn B€on X; TOU CWHUOTOC TN XPOVIKA OTLyun t1 =2 s.

Movadeg 5
B. tnv ToXUTNTA Uy Kal T B€0N X, TOU CWHATOC T XPOVIKHA OTLYUH t2 = 8 s.

Movabeg 5
I. tnv taxvtnta Us Kat tn B€on X3 TOU CWHOTOG TN XPOVIKH OTLYMA t3 = 14 s.

Movadeg 5
4.2. Na oxeblaoeTe TIG YpaPLKEC TTAPAOTACELG:
A. TaxuTnTog - Xpovou (U —t) ka Movadeg 5
B. B¢ong— xpovou (x—t) Movadeg 5

artd TN XPOVIKA OTLYUN to = 0 HEXPL TN XPOVLKA OTIYUN t3 = 14 s.
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23. 13658 /A

210 6amedo tou SLadpodpou Ttou oxoAelou Bploketal akivnto éva kiBwtio pe BLBAla ouvolikng palog
m = 20Kg. Tn xpoviki otiyui ty = 0s €vag pabntig apyilet va tpafd 1o KIBWTLO, AOKWVIAG O
0UTO otaBepn Suvaun F pétpou 100 N, n StevBuvon tng omoiac oxnuatilet ywvia 60° pe to oplovtio
damedo. Tn xpovikn otiyun t; = 4 s ntox0TnTa tou KIBwTtlou glvat ion uev; = 2 m/s kaLo pabntnig
OTOUOTA VA TPARA TO KIBWTLO. TN CUVEXELA TO KIPWTLO Kiveital yla Alyo akOpun emdvw oto damedo Kal
TéENO¢ aklvnromoleitol. Alvetal OtL n emibpoon Tou a€pa €ival OPEANTEX KAl N EMLTAXUVON TNG
Baputntag eivatg = 10 m/s2.

4.1 .. Na uTtoAOYIOETE TNV EMLTAXUVON TOU KIBWTIOU KATA TO XPOVIKO SLACTNUA TTIOU 0 HaOnTAG

oaokoloe Suvaun o’ auto.

Movabdeg 2
B. Me Baon ta Sedopéva tou TPOPANUATOG va eENyNOETe  ylatl UTAPXEL TP UETAEY

KiBwrtiou kat damédou.

Movaébec 4
4.2 Na ONUELWOETE OAEC TIC SUVAEL TTIOU AlOKOUVTOL OTO KIBWTLO yLO. TOL XPOVIKA Slaothipata

0s ™ 4skatds > t, (6TOU t, N XPOVIKA OTLYHr KOTA TNV OTOLa TO KIBWTLO aKLVNTOTOLETAL).

Movabeg 7
Na urtoAoyioete:
4.3 a. Tov cuvteAeotr) TP oAloBnong petaty kiBwtiou kat damedou.
Movabdec 5
B. Tnv evépyela ou poodEpBnKe Ao tov padntr) oto KPWTLO. Movabdeg
2

4.4 To 6UVOALKO dLdotnpa rou SlavuBnke oo to KIBWTLO eNAVwW oTo SATMESO, Ao T XPOVIKA OTLYUN
to = 05, LEXPLG OUTO VA OTAATNOEL. Movdaébeg 5

Aivovtat: nu60° = ?, ovv60° = %, V3=1,7
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24.  13659/4

To owpa tou oxnuatog €xeL pala m = 2 Kg
Kol apxwka npepel oto opllovrio eminedo.

Kamola otypn to owua apyilel va oAtoBaivel

oto opllovtio eminedo pe TNV enibpaocn tng

duvaung pétpou F = 20 N, mou daivetal oto
oxnua, tng omoiag n &evBuvon oxnuatilel
ywvia 45% pe tnv opwdvtia SevBuvon. O
ouvteleotnc TpLBRg oAioBnong cwpatog Kat

emunédou eivat pu = 0,2 katg = 10 m/s?.

4.1 Na oxebdlaoete OAeG TIC SUVAUELS TTOU SEXETAL TO CWHO KL va TG avaAUoeTe og opBoywvio
oloThua avadopdg, Tou onoiou o évag afovag cupmintel pe thv dtevBuven g kivhong.
Movaébec 5
4.2 Na uro)oyioete To PETpo tng TpLprRg OAioBnong.
Movaébec 8
4.3 Na UTtoAOYIOETE TNV TOYUTNTO KOL TN HETATOTLON TOU CWHOTOG YLOL XPOVIKO Slaotnpa 55 amo t
OTLYH TIOU APXLOE Va aoKeltaL n duvaun.
Movabec 8
4.4 Na oxebldoete Ta SlLAYPAMUUATA  TOXUTNTOG-XPOVOU KAl  LETATONMIONG-XPOVOU, OfF
BaBpoAoynuévoug AEOVEG, yLa TO XPOVLKO SLACTNHA TWV 5 S amo Tn oTLyur) TTou ApXLoe Vo oloKelTal
n Suvapn.
Movabec 4
Aivovtat nu45° = ovv45° = 0,7



siki4u

25. 13660 /A

Jwua palagm = 5 Kg, onwg paivetal oto oxnua, eKtofevetal Pe apxikn taxutnta vy, = 10 2 and v
pa i g XNK ME APXLKN TaXUTNn 0 S n

Bdon kekApévou emunédou ywviag kAiong @ = 30°. To owpa, adol Slavicel Stdotnua s = 8 m emdvw
oTo KekALUEVO eminedo, e To omolo mapouotalel TpLPN, emoTtpEdel He TaxUTNTA LETPOU U OTO onpeio
arnd To omnolo &ekivnoe. To cwpa, XwWpPLg va avamndroel, cuvexilel TNV Kivnor Tou, He apxLki TaxutnTa
HETpOU v, o€ opl{ovTio eninedo, oTo onolo Kal oTapatd adou Slavioel SLAoTNUA S, EMAVW O auTo. O
OUVTEAEOTNC TPLPRNC OAloBnong et TOU CWHATOC KAl TwV EMUMESWY EMAVW OTO oMol Kiveital, ivatl

’ ’ ' ’ m
o i6log kat yla ta duo enineda. Aivetar g = 10 -

4.1 No oxeblaoete OAEG TIG SUVALELS TTOU AlOKOUVTOL OTO CWHA, KATA TNV AvoSO TOU OTO KEKALUEVO
eminedo kal Katd tnv KaBodo Tou og AUTO Kal va TIC avaAUoeTe o opBoywvio clotnua avadopdg, Tou
omoiou o évag afovag cupmimntel pe tnv StevBuvaon tng kivnong. Emiong va oxedlaoete Tig SUVAELG TTOU

0.0KOUVTOL 0TO CWHA KAl KATA TNV Kivnon Tou oto opllovTio sminedo.
Movadeg 7
Na unoloyloete:

4.2 To p€tpo NG TpPric OAicOnong HeTOfU TOU CWUOTOC KOL TOU KEKALLEVOU ETUMESOU KoL TOV

ouvteheotn TpLBng OAloBNONG LETAEY TOU CWHATOC KAL TWV EMUTESWYV EMAVW OTA OMola auTo KLveltal
Movadeg 7
4.3 Na g€nynoste yLotl 1o cwpa eTotpedel otnv BAon Tou KeKALLEVOU emLESOU.

Movabeg 3



fysikidu

4.4 Na umoloyioete to PETPO TNG TaXUTNTAC U, LE TNV omola To cwua emotpédel otn Pdaon tou

KEKALLEVOU ETLMESOU Kol TO SLACTNUA S TTIOU TO cwua Slavuel oto oplldvTLo eminedo.

( 1 V3 503
Aivovtat: nu30° = > ovv300 = 2k 2=

Movadeg 8

26. 13664 /A

TNV Kapotoa evog doptnyou, To omoio Kwveltal o opl{ovtio dpopo,

Bploketat éva peyddo kipwto palog m = 200 kg, xwpig va eivar

SEEVO 1] OTEPEWUEVO LLE OTIOLOSATIOTE TPOTO MAVW o€ aUTh. H pala

Tou dpoptnyou, xwpls to kifwtio elvar M = 2800 kg.
To doptnyd apyika kiveital pe otabepn taxutnta HETpou vy = 20 ?, oANG 0 06NYOG TOU aVayKAOTNKE
va Gpevapel, HE OMOTEAECHA TO HETPO TNC TAXUTNTAG TOU va

20“ ! (S) peTaBAl\etol pe to Xpovo cUupdwva pe Tn ypadlky mopdotacn Tou

SlaypappaToc, evw Kiveital mavra eublypappa.
10

3TN SLdpKeLa Tou Pppevapiopatog, To KIBwtLo Sev oAicBnoes mavw otnv

_E(s)
0 “ £ 12 kapdtoa, e€attiag tng TPLBAC mou dnuoupynOnke LeTafL TOUC.

Na umoloyioete:

4.1 to PETPO TNG LETATOMLONG TOU dopTnyou amod tn otypn to = 0, péxprtn otypn t = 12 s,
Movadeg 6
4.2 TtO WETPO TNG OUVIOTOMEVNG SUvaung, n omoia emPpadivel to OxnUA, oOTn SLAPKELD TOU

dpevapioparoc,

Movadeg 6
4.3 tov eAdXL0TO OUVTEAEDTH OpPLOKAG TPPBAG HEeTOED Tou KIBWTIOU Kal TNG KApOTooC, WOTE va pnv
napatnpeitat oAioBnon tou KIPBWTIOU TTAVW OE AUTH, KOTA TO GPEVAPLOUD,

Movadeg 7
4.4 10 £pyo NG TPIPNAG MOV aoKNBNKe 0TO KIBWTLO amd TNV KapoToo Tou dpoptnyoul, otn SLAPKELA TOU
dpevapiopatog.

Movadeg 6



fysikidu

Avvapelg mou odeidovral otov atpoodalplkd agpa, Umopolv va ayvonBolv Kol To HETPO TNG

' ' ' m
enutdyuvong Baputntag va BewpnBet g = 10 =

27. 13666 /A

Eva kBwto (owpa X,), oxipatog kUBou, ualag m, =

4 kg, pe Paon anod opoyeveg UAKO, Bploketal mAvw oe

€vav opl{OVTLO TIAYKO, ETONG OO OLLOYEVEG UALKO. Mavw

oto owpa X,, eival tonobetnuévo éva dAAo ocwpa X, ng

}

€va aKpo afapolG KoL [N EA0OTLIKOU VAUATOC. TO VIO TEVTWHEVO Kol 0pL{OVTLO, TIEPVAEL ATIO TO UAGKL

palag m; = 8 kg.

To owpa X, eivat dgpévo oto LYPOG TOU KEVTPOU TOU OTO

HLOC TpoXaAlog, oTEPEWMEVNC OTO AKPO TOU TIAYKOU Kol TO AAANO TOU GKPO SEVETAL OTO MAVW UEPOG
owpotog X3, palag ms = 2 kg, OwG 0To OXALO.

Na Bewpnroete OTL N PEYLOTN oTATIK TPLRH HETAEL TNG BACNE TOU KUBOU KoL TNG EMLPAVELAG TOU TIAYKOU,
elvat lon pe tv PPN oAicbnong petafl toug Katl o cuvteAeotng TP oAloBnong petafd twv Svo
autwv emupavetlwy, divetal u = 0,2.

MeTtaU TOU VAMOTOG KOl TOU UALKOU TnG TpoxoAiag, Sev avamrtuoostal TpLpr, UE AMOTEAECUA TO
TEVIWUEVO VO VO LETASISEL oTa dKpa TOU SUVALELG (oOU PETPOU.

Apxka To oloTnua Lloopporel eAeUBepo Kal akivnto pe To cwpa X3 va Bploketal og vdog h =
1 m and opwdvtio damnedo.

4.1 Noa umnoloyioete To HETPO TNG TPLPNG Mou dnuioupyeital petall KIPwTiOU Kal TAYKOU Kal va
e€nynoete ylati to cvotnua Sev Kwveltal.

Movadeg 6

4.2 Kamola oTLypr] KAToLoG AmOAKPUVE TO CWUA X, ONKWVOVTAG
To Katakopuda. No Seifete OtL To UTtOAOLTTO cUoTNUA Sev pmopei

A€oV Vol Tapapeivel akivnTo Kol va UTIOAOYIOETE TO HETPO TNG

ETILTAXUVON G TOU.

Movadeg 8
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4.3 No umoloyloete TNV Xpovikn SLApKELD KIvnong TOU CUOCTAUOTOG, QO TN XPOVLIKA OTLyMr Tou
QTOMOKPUVONKE TO CWHA X, LEXPL TN OTLYMI TIOU TO CWHA X3 KTUTIAEL 0TO opLlovtio damnedo.
Movadeg 6
4.4 No urtohoyloeTe T BeppotnTa mou mopaxdnke Aoyw TPLBWV, Ao Tn oTLy U TIou To cUCTNUA APXLOE
VoL KWVE(TaL, LEXPL TN OTLYUA TTOU TO cwua X3 KTUTIAEL 0To 0pL{dvTio ddmedo.
Movabeg 5

’ . ' ’ m . i '
Aivetal to pétpo tng emtayuvong Baputntag g = 10 = KaloLavtioTaoeLs aépa ayvoouvral.
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28. 13696 /A

Eva 0pewvo Xwpld tn¢ OcococolAiag elvol amokAelopévo Kol Xpelaletol Aueca

BonBela pe tpddLua kat papuaka. H tpododoacia tou xwplol MpaypaTomnoLelTal

ME €va eAkomtepo. Katd tnv moapddoon twv edpodiwv, o xewplotng datnpei to
eAlkomtepo akivnto oe VYo H = 40 m amnd 1o £€6adog Kabwg 0 GUYKUPBEPVATNG
adnvet dtadoxika eAevBepa opola Sepata , kabéva palag m = 20 kg. Ma tnv acdpain npooeddadion
ToUu, KAOe Sépa pépel alefimtwrto apeAntéag paloc. H mtwon tou S£UAToG eival UVEXWE Katakopudn,
n &duvaun avtiotaong oto S€pa, Bewpeital, yia Adyoug amAotntag, otabepr), EVw TO HETPO TNG
Aappavetal oo pe 100N.

4.1) Na yapaktnploste TNV Kivnon Tou 8£UaTtog Kal va ypAPETE TIG OVTIOTOLYEG XPOVLKESG EELOWOELG TNG
taxVTnTag U(t) KaL tng petatonong Ay(t).

4.2) Na urtohoyloete To XpOVo MTWoNG KoBwE Kal To LETPO TNG TOXUTNTAC LE TNV omola To SEpa dptavel
oto £€6adoc.

4.3) Oewpwvtag we enimedo UNdevikng SuVALKAG eVEPYELAG AUTO Tou 8ddoug, va umoAoyioste TV
TaxUTNTA TOU S€UATOC OTO ONUELo OMOU N SUVALLKI TOU eVEPYELA €ival lon e To 1/4 TnG apXKAG.

4.4) Nopilovrag otL £xeL oAokAnpwBel n mapdadoon Twv edpodiwv, o KUBePVATNG BETEL TO EAKOTTEPO OF
Katakopudn avodiki Topeia e TaXUTNTO LETPOU Ugy, = 10m/s Tnv oTyun mou o cuykuBepvnTNng
adnrvel eAelBepo 1o TeAeutaio S£pa. EE atlag tou AdBoug autol, To aAsfimtwto Tou TeAeutaiou
Sépatog dev avoiyel. OewpwvTag TNV AVILOTOON TOU agpa AUeANTEQ, v UTIOAOYIOETE TO OUVOALKO
Sdlaotnua mou Slavuel To SEpa, HEXPL va PpTaoel To £6adoc.

Aivetau n emutdyuvon g Baputntag, g = 10m/s?.

(Movadeg 6+6+7+6)



fysikidu

29. 13701 /A

Neapn okiEp ou pali pe Tov e§omALoWO TG €xeL pada, m = 50 kg tn xpovikn otypn to = 0 diépyetat
artd 1o onpelo A opl{OVTLOC XLOVIOUEVNC TIoTAC HE TaxutnTta Hetpou 11 m/s. To oplOVTLO TUAMA TG
TloTa 0TO TEAOG TOU Omoiou BPIOKETAL O TEPUATIONOC (CNUELD B) €xeL UNKOC 22 M KOl KATA LKOC TOU
n aBANTPLO XPNOLUOTIOLEL CUVEXELA TA UIMOOTOUVLA OTHPLENG E ATIOTEAECUO VO TNG aoKElTaL SUvapun
otaBepol pétpou F = 250 N n omoia oxnuatilel ywvia ¢ pe tnv oplldvtia miota. Adou n abAntpla
TEPUATIOEL TTAUEL VO XPNOLUOTIOLEL TOL UITALoTOUVLA, OTIOTE N F KOTAPYELTAL KOL TOUTOXPOVOL ELOEPXETOL
oe mMAayLla ywvia kAlong emiong ¢ pe amotéheopa va entBpaduvOei kal TeAkd vo otapatrnosl (onueio
I). Aedopévou OTL og OAn tn Sldpkela TG Kivnong ta mESAA TG OKLEP HE TO XLOVL Ttapouctalouy
ouvteheotn teLBNG oAicbnongu = 0,5,
4.1) va urtoAoyioete To HETPO TNG KABETNC SUVAUNG EMadng N, otnv oplldvtia niota,

Movadeg 6
4.2) va anodeifete OtTL oTNnV opllovria miota (AB), n okiEp ekteAel euBUYpapun opaln Kivnon.

Movadeg 6
4.3) vo UTIoAOYIOETE TN XPOVLIKN OTLYUA Omou n aBAnTplo oKlvntomoleital otnv mAayld Kabwg Kot To
pNKog tne Stadpopng mou Stdvuoes armo to onpelo A €wg to onpeio I,

Movadeg 8

4.4) No umoloyioete To pETPO TG SUVAUNG TTOU OOKeEiTOL armd tnv mMAayld otnv abAfTpLla Katd tn
SLapKELa TNG KivNoNG TNG OE QUTAV.

Movabeg 5



fysikidu

Na Bewprjoete OTL N oKLEP KoL 0 €OMALOUOC £xouv cuuTiepldopd UALKOU onpeiou, OTL N ToxUTNTO OTN
Baon tng mAayldg eival iocou pETpou pe TV ToxuTnTa ££660u amd To opllovtio eninedo kot OTL OTO
onueio B ev cupPaivel kapio avamndnon.

. ’ ' m
Aivovtay, nue = 0,8, ovve = 0,6 ko n entdyuvon Tng faputntag g = 105—2

30. 13703 /A

Autokivnto §ekwva va Kwveltal tn xpovikn otyun ty = 0, pe otabepn emtdyuvon oe euBLYpappO Kal

opl{ovtio 6popo. Tn xpovikn otyur t; = 8 s 0 06nyOG Tou AUTOKIVATOU, aVTIAAUBAVETOL OTL UIPOCTA
TOU 0 6popoC elval KAELOTOC AOYw €pywv: epapUOleEL amoTopa Ta GPEVA UE ATIOTEAEGHA OL TPOXOL TOU
QUTOKLVNATOU va UrAokapouv. To autokivnTo Kiveltal ya Stdotnpa ioo pe 16 m pe UMAOKAPLOUEVOUG
TPOXOUC KoL TEAKA aKLVNTOTOLE(TAL, adprvovTaC 0To SPOUO XAPAKTNPLOTIKN Halpn Ypauun omd to
AMwpéva ehaoTikd tou (n Tpoyaia tnv amokalei ypauul epevapiouaroc). To euxdploto eival otL dev
TPOKANBONKe atuxnua kot 0 0dnyoc eivat acdaAng. AELOTIOLWVTOC TO OPAKATW dedopéva:

e H ouvolwr pala autokvAtou Kat odnyou sival 1250 kg.

e O ouvteleotng TpLPNC oAloBNoNC TwV EACCTIKWY TOU QUTOKLVITOU KaL TOU 0800TPWHOTOG Elval

ioog pe 0,8.

e To Oplo taxVTNTAG OTO oNKELo Tou 0 08nNyog edpapuolet ta dpéva ival 72 km/h.

e H gmrdyuvon tng Baputntag eivat ion pe 10m/s?.

e OLaVTLOTAOCELG TOU agpa va punv AndBouv unoyn,
4.1) va untoloyioete To £pyo NG TPLRNG 0AloBnonc katd tn Stdpkela Tou dppevapioparoc,

Movabeg 5
4.2) va eAEYEETE av TN XPOVLKA OTLYUN t1TIoU 0 08nyog epapudlel Ta dppéva, Exel MapaBLAcEL TO OpLO

Tayutntag,

Movabeg 7
4.3) va umoloyioste TNV otaBepn EMITAXUVON TOU OUTOKLVATOU KABWE Kot To Sltactnua mou dlavuoe

oTn XPovikn Stdpkela amod 0 - ty,

Movabdec 6
4.4) va urtoAoyioete To PETPO TNEG SUVOUNG F TTOU mITa)UVEL TO QUTOKIVNTO OTN XPOVIKI SLAPKELA Ao

0- t.
Movabec 7
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31. 13705/A

211G KAAOKOLPLVEG SLOKOTIEG TO auToKivnTd oag (Al), mou pall pe toug emPareg €xel palo 2000kg,
aKlvntomoleital and kamnota PAAPN. EuTUXWG yLa €04, LETA amo Alyo TepvAel pLa PpLALKE OLKOYEVELQ,
HE To autokivntd tng (A2), ou éxel pada pali pe toug emBdreg tov 3000kg, kal mpoodEpeTal va oag
PUHOUAKNGOEL OTO TILO KOVTLVO OoUVEpPYELD. Mo TO OKOTO QUTO XPNOLLOTIOLEITE £va OoXOLWi, To omoio va
Bewpnoete PN EAAOTIKO Kal e apeAnTeéa pala. Nvwpilete OTL TO AUTOKIVNTO 0ag KoL TO AUTOKIVNTO Twv
diAwv oag eudavilouv cuvteleoteg TpIPAG oAioBnong pe tov optlovtio Spouo iooug pe 0,3 kat 0,4
OVTLOTOLXWG, EVW N SUVALN TTOU ETITAXVUVEL TO apdéL Twv GiAwv oag €xel pétpo oo pe F = 33000N.
4.1) Na oxeblaoete TG SUVAUELS TTOU A0KOUVTOL 0TO KABe autokivnTo, OTav KvoUVTaL pUUOUAKWVTOG
TO £€va To GAAO, KL VO UTIOAOYIOETE TO HETPO TNG TPLRNG TTou SéxeTal To KabBéva.

Movaébec 7
4.2) Na uTtoAoyloete TNV eNLTAXUVON TNV OMola arokToUV Ta U0 auTokivnTa.

Movaébec 6
4.3) Na umoloyioete TNV HeTABOAN TNG KWWNTIKAG EVEPYELAG TOU QUTOKIVNTO COC, OTOV aUTO €Xel
LLETATOTILOTEL KATA 6 M.

Movaébeg 7
4.4) Tn XpOVLKI OTLYMI) TIOU TO GUCTNO TWV SU0 QUTOKLVATWY EXEL LETATOTILOTEL KATA 6 M XAAAEL KOL TO
autokivnto Twv diAwv oag, omote n dSuvaun F mavel va Spa. Na eAéyEete av To oxolvi mou cuvdEel Ta
600 autokivnta Ba xaAapwoel ondte umdpxeL kivduvog ouykpouonc.

YNOAEIZH (yia 10 4.4): Ocwprote OTLTO VI A SV XOAAPWVEL KOL UTIOAOYLOTE TNV TLUN TNG SUVAUNG TTou

aokel. EAéyEte av n Tun mou npoodloploate ival AoyLkr yla oXoLvi.
Movabdeg 5

Aivetat n erutdyuvon tne Bapvtntag g = 10m/s?.
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32. 13706 /A

A

e Lt

I

Y& £€va XLovodpouLkO KEvTpo, €va maldl kavel snowmobile. H ocuvoAwkn pala tou matdlol Kal Tou
snowmobile eivat m = 100kg. To snowmobile &ekwvad va kwveital oe opl{ovtia empAVELD LE TNV OTIOLA
€xeL ouvteleotn PP Uy = 0,2, pe Tnv enidpaon otabeprg peong opllovriag Suvaung pEtpou F =
300N. Adou Slavuoel didotnua s = 50m otnv oplovila endAVELD TO OXNUO CUVAVTA avndOopLKN
XLOVIOHEVN TTAQYLA YWVLAG KALONG ¢ KO TOUTOXPOVA TTOUEL VAL OLOKELTOL TTAVW ToUu N SUvaun F (oBrveLn
pnxavr tou).
No urtoloyioete :
4.1) To YETPO TNG EMLTAYUVONG TOU OXNUOTOG 0TO 0pl{OVTLo £Ttinmedo.

Movabdeg 6
4.2) Tn xpovikn Sldapkela kivnong LEXpL TN BAon TG XLOVIOUEVNG MAAYLAG KOBWG KoL TO PETPO TNG
taUTnTag Tou eKel (Enueio ).

Movadeg 6
4.3) To pé€tpo NG emBpAduvong Tou OXNMOTOC OTO KEKALWEVO emimedo (Xloviopévn mAayld) av
yvwpllete OTL 0 cUVTEAEDTNG TPLPNG OALoBNONG oxaTog-MAayLag sivat u, = 0,5.

Movabdeg 7
4.4) Av oc anootaon d = 10m ano tn Baon tng mAayldg, PploKeTal TPAUUATIOUEVOS VO OKLEP, VO
eléyEete av To maldi Ba katadEpel va anoduyel T cUyKpouaoh He Tov OKLEP, AapBavovtag untddn otL
n mopeia Tou Ba Mapapeivel evBLYpPAUUN.

Movadeg 6



fysikidu

Na Bewpnoete 0tL To aLdl kat to snowmobile €xouv cupnepidpopd UALKOU onueiou, OTL N ToXUTNTA TOU
OXNHOTOG 0T BAon TG MAAYLAC elval ioou PETpOU e TRV TaxUTNTA €060V amod To opllovTlo eninedo
Kall OtL oto onuelo I 6ev cupPaivel kapla avamndnon.

Aivovtat: nue = 0,6, ovve = 0,8 kaL n emtdyuvon Tng Bapltntag g = 10m/s?.
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33. 13707 /A
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OL 800 pikpol petaAikol kKUBOL X1 KAl 2, TOU OXAMOTOG, Ue paleg my = 2 Kg kaL m; = 4 Kg avtiotolyo,
Hmopouv va KwoUvtal o€ Aglo opl{ovtio danedo oe mapdAAnAeg payes. Tn xpovikn oty to =0 o
KUPOG 21 SLEpXETOL Ao TO onpelo A e TaxUTNTA LETPOU Uy = 5m/s, evw oTov akivnto kUBo I, Eekwva
va aokeital otabepr] oploviia Suvaun pe pétpo F = 8N kal popd mou daivetal oto oxrjpo. Alvetot
otLta onueia A, B améyouv petatl toug andotacn d = 150 m kat otL wg Betikn Aappavetal n dopd
NG TaxUTNTOG TOU ;1. Av 0L KUBOL CUVAVTWVTAL TN XPOVLKA OTLYUN t;, va UTtoAOY(oETE:
4.1) tnv eTutdyuvon nou Ba amoktosL o KUBOG X,,

Movabec 5
4.2) TN XPOVIKA OTLYHN t; TIou oL KUBoL Ba cuvavtnBouv KaBwg Kol o€ ToLa amooTach arnd To onueio A
Ba oupuBel n cuvavtnon,

Movabdec 8
4.3) to £€pyo ¢ Suvaung F ot XPOVLKO Slaotnua 0 = t;.

Movaébec 5
4.4) Na KATOOKEUAOETE TN YpodLkr mapdotaon TG TG The Taxutntag Kabe kUBou og cuvdptnon Ue
TO XPOVO, 01O 1610 cuotnua Badpoloynuévwy a€dOVwy yLa To Xpoviko dtaotnua 0 > t; .

Movabeg 7
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34. 13708 /A

‘Evag kUPBog pndlag 4 kg ohoBaivel mavw o Aeio opLidvtio ddmedo pe otabepn TaxuTnTa, LETPOU Uy =
2m/s, Katd pAKog pag euBeiag mou tautiletal pe tov oplovtio afova x'x. T XpOVIKA oTyun ty =
0 émou o kUPog diepxetal amo tn Béon O (x, = 0) Tou aova kvoUpEevog Tipog tn Betkr dopd apxilet
VO 0lOKEITOL 08 QUTOV SUvaun F pétpou 10N kat kateBuvong mou oxnUaTilel ywvia @ pe Tnv opl{oviia
SlevBuvon, Omwe oto oxXAa. Th XPOVLKA OTLYUI) TIOU 0 KUPOG
Siepxetal anod t Béon A (x4 =3 m) n 60vaun7 naveL va

ooKeltol. AUEOwWC META TV KaATdpynon tnqﬁ 0 KUBog

ELOEPXETAL KOl Kveltal o€ Tpayy opllovtio damedo péxpLvaa ~~======== P >
akwvntorotnBsi. H xpoviky Sidpkela tng kivnong oto tpaxy WJW

damnebdo eivat 4s. Na utoAoyioete:

4.1) to P£€Tpo TNG mitdyuvong Tou kUPBou otn Béon B (xp = 1 m),

Movaébec 5
4.2) to p£Tpo ™G TaxuTnTag Tou KUBou otn Béon A,

Movaébeg 7
4.3) tn Bon otnv omoia o kUBog Ba akivntomolnBei,

Movaébec 6
4.4) tov cuvteleotn TPLBAC oAloBnong petaty kUBou-Samédou oto Tpaxy damedo.

Movabeg 7

Aivovtor: nue = 0,6 , ouve = 0,8 ka1 1 emtdyvvon e Papvtntog g = 10m/s?
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35. 13709 /A

To owpa 2 pe palo m = 1kg wooppormel akivnto os opllovilo
M HE pag g oopp n P KATOWH

eninedo. Tn xpovikn otwyun t, = 0, aokouvtal og auto SUo F,

SUVAELG ﬁl Kol ﬁz pe pétpa 6N kot 8N avtiotowa mou eival
KaBeteg petafl touc. ITo oXnUa amelkoviletal n katoyn tou
opllovtiov gmumédou otnv omola dev £xouv oxedlaotel OAsg ol
SUVAELG TTOU aloKoUVTaL 0TO 2. TO CWHA PETA TNV t, Kveltal pe

otaBepr| emTdyuvon Uétpou a; = 2m/s>. F,

4.1) Na urtohoyioete tn cuviotapévn Twv Suvapewv F; kat F, ot

HETPO Kal KatevBuvon,.

Movadeg 5
4.2) Na 0LTLOAOYOETE YLOTL OTO CWUA OOKELTOL TPLPA Kal va UTIOAOYIOETE TO UETPO TNC.

Movabdeg 6
Tn Xxpovikn otypun t; = 4s, oL SUVAUELG ﬁl Kal ﬁz navouV va aokoUuvTaL.

4.3) Na umoloyloete TN XPOVLKN OTWYUR Tou To cwpa Ba akwntomolnBel kabwg KalL To cUVOALKO

Sldotnua mou Ba Stavioel amo tn XPOVLKN oty t, = 0 €wg TN OTLYUN TTOU aKLVNTOTOLELTAL.
Movadeg 7
4.4) Na urtoloyioete to £pyo TG SUvaung ﬁz YLOL TO XPOVIKO SLAOTNO TTIOU OLOKELTOL OTO X.

Movadeg 7
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36. 13710/A

| . | . | .
0 A B r x(m)

To owpa X pe palo m = 2kg kweital og euBUypappo kat Tpaxy opllovtio eninedo n SteuBuvon Tou
omnoiou tautiletal pe gubeia x'x. Tn xpovikA otyun t, = 0, To cwua StEpxeTat ard to onpeio 0 (xp =
0) pe taxutnTa pé€tpou vy = 5m/s, evw déxetal SU0 SUVAUELG 131 KoL ﬁz pe pétpa 6N katl 8N avtiotolya,
TIoU €lval avtipporneg HeTafL TOUG. 2To oxa SV €xouv oxeSLaoTel OAEG oL SUVAUELC TTOU 0loKoUVTaL
oto Z. To cwpa LETA TNV ¢, Kveltal euBUYpappa Kot opadd pexpLtn Béon A (x4, = 16m). 2tn Béon A n
ﬁl Katopyeital, evw, otav To X SLEpxetal amo tn Béon B (xp = 32m), katapyeital kat n ﬁz VI3
amotéAeopa To X va akwvntonolnBel otn B€on I'. Na untoloyloete:

4.1) to ouvteleotr TPLPAG oAloBNonG petafl ocwpatog Kal opllovtiou emumédou.

Movabdeg 6
4.2) Tn XPOVLIKA OTLYUH OTIOU To owpa SLEpXETaL amo tn 6on B.

Movabeg 7
4.3) Tn B€on tou onpeiou T.

Movadeg 7

4.4) No KaTaoKEVAOETE TN ypadLKh TOPACTOCN TNE TAXUTNTOG TOU CWHOTOG OE CUVAPTNON LE TO XPOVo
amno tn Xpovikn otyun t, = 0 €wg Tt OTWUR Tou akwntomoleital oe ocvotnua Babupoloynuévwy
afovwv.

Movabeg 5

Aivetau n emutdyuvon g Bapltntag g = 10m/s?.
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37. 13712 /A

Evag kUPBog palog 1kg oAoBaivel mdvw oe tpaxy

opLlovTLo damedo Ue To onolo MapoucLalel GUVTEAEDTN

!

™BAG oAioBnong u = 0,5, katd pnkog plag subeiag

otypn t, = 0 6mou o kuBog Siepxetal and tn Béon O WJ .-‘f-’//Wé

(x = 0) tou afova kol pEVOG TPOG TN BeTIKN hopPa EXEL

TIOU TaUTIeTaL pe Tov opllovTo Afova X x. Tn XPOVIKA - o o o o e e e <L -

TaxuTnTa PETPOU, vy = 1 m/s.
YTov KUBO, onwg daivetal oto oxNua, aockeital otabepr SUvapn F pétpou 10N kat katevBuvaong mou
oxnuatilel ywvia @ pe tnv opllovtia dtevBuvon. Tn Xpovikr oTyun t; = 25, ou o kKUPog Siépyetatl
anodth Béon A (X,),n 60vaun7~") Katapyeital. Metd tnv kKatdpynon tng Fo KUBoC ouveyxilel va Kiveltal
oto (610 opllovtio damedo pexpL va akvntomnotndei. Na urtoAoyloete:
4.1) o PETPO TNG ETUTAXUVONG TOU KUBOU KATd TNV Kivnon tou amnd tn 8éon O otn Béon A

Movabec 6
4.2) Tn XPOVIKA OTLYUN otnv omoia o kuBog Ba akvntomotnOei.

Movaébeg 7
4.3) 10 £pyo NG TPLPNG amd tn Xpovikn ty = 0 €wg TN XPOVIKNA OTLYUN TIou 0 KUPBOG aKLVNTOToLELTAL.

Movaébeg 7
4.4) Na KatooKeEUAOETE TN YpadLKN TTapacTtacn TG TaxUTnTag Tou KUBOU 08 cuvaptnaon e to Xpovo
amno tn Xpovikn otwyun t, = 0 €wg TN OTWYHN TIOU akwnTomoleital oe cuotnua Babpoloynuevwy
afovwv.

Movabeg 5

Aivovtou: nue = 0,6 , ouve = 0,8 ka1 1 emtdyvvon ¢ Popvtntog g = 10m/s?
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38. 13713 /A

u=Ff(t)
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Jwpa pkpwy Stactdcewv palag kg kweitol euBUypappa KATA KOG TOU TPOCAVOTOALGUEVOU aova
Ox KOlL N TIUA TNC TOXUTNTAC TOU HETORAANETAL E TO XPOVO OTWG GOUVETOL OTO TIOPATIAVW SLAYPOUAL.
Oewpnote OTL TN XPovikn otyun t, = 0 to cwpa Bpioketal otn Béon x, = 5m.
4.1) Na npoodlopiocete Tn BEoN TOU CWHATOG TN XPOVLKH oTyun t = 10s.

Movabec 6
4.2) No umoloyloete T pEon ToXUTNTA TOU CWHATOG OO TN XPOVIKN oTyun tg = 0 €wg TN Xpovikn
otyunt = 20 s.

Movabec 6
4.3) No KOTOOKEUAOETE TNV ypodLKr TMOPAOTACN TNG TIUAG TG CUVLOTAREVNG SUVOUNG . F rou
OOKE(TOL OTO CWHA OE CUVAPTNON KE TO XPOVO, atd TN XPOVLIKN OTIYUN to = 0 €Wwg TN XPOVIKA OTLYNA
t = 20 s og BaBpoloynuévo cUOTNHA AEOVWV.

Movabeg 7
4.4) No umoloyloeTe To €pyo TNG OUVLOTAPEVNG SUvVaAuNG Y, F, and ™ Xpovikn otyun tg = 0 €wg
™ xpovikn otiyunt = 20 s.

Movabdec 6
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39. 14211 /A

Ml OKLEP EEKIVAEL AMO TNV Npepia, amo tnv Kopudn emimedng
KEKALLEVNG KOLL XLOVIOMEVNG TIAyLAG. H mAayLd oxnuatilel ywvia ¢

pe Tov opilovta, yla tnv omoia divovtal nue = 0,6 koL cvve =

0,8. Kata tnv Kkivnor tng amoktd apéows oTabepr) EMLTAXUVON Kl
Slaviel 18 m ota mpwta 3 s TNE KivnoNng TNG.
4.1 Metd moco XpOvo amod TNV ekkivnor tng EXEL AMoKTAOEL TaxUTNTA HETpou 24 %;

Movadeg 6
4.2 N6oo daotnua Stavuel otnv SLapkeLla Tou SeUTEPOU SEUTEPOAETITOU TNG KIvNONG TNG;

Movabdeg 6
4.3 Na beifete OTL peTaty Twv MESIAWV TIOU POPAEL N OKLEP KaL TNG XLOVIOUEVNG TAQYLAG,
Snuioupyeitat PPN kal, av ot emipavele BewpnBoUv oOpOoyeVELG, va UTMOAOYIOETE TOV
ouvteAeotn TpLPN¢ oAicBnong petay Toug.

Movabeg 7
4.4 Av bivetal 6tL n pala tng okep eivat m = 60 kg, va umoloyioete TNV EAATIWON TNG
BaputikAg SuVaLKAG TNG eVEPyELAg UeTA amod xpovo 10 s amd tnv ekkivnon tnc.

Movabeg 6
Aivetal to petpo tng emtdyxuvong Baputntag g = 10 g , OTL OL OVTLOTAOELG AEPQL UITOPOUV

va ayvonBouv yla Toug XpOVouG TTou avad£POVTaL KAl TO HAKOG TNG TTAYLAC E(vVaL apKETA
HEyaAo.
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40. 14217 /A

Evag unxaviopog & (epyatng), eivat .

—» 5
OTEPEWMUEVOG OTO AKPO Mg opllovTiog rfz -21 W e
PAUTTOG HEYAAOU MNKOUG KOl OEPVEL £va
ocvotnua Ovo kIPwtiwv, pe T PonbBela ’—;w F e
aBapoulc Kot un EAACTIKOU VAUATOC.

Ta dUo kBwtia X; kot X, €xouv pale¢ my = 2kg kaw m, = 1 kg avtiotoya kat givat
HETAEL TOUG Sepéva e opl{OVTLO KOl TEVIWHEVO VAU, aBapPEG Kal Un EAAOTLKO, unkoug | =
12,5 cm, onwg otnv ewkova. Ta §uo kiBwtia epdavilovv TpLPN Ue TO EMIMESO TNG PAUTAC, UE
810 ouvteleotn tPLPng oAicBnong u = 0,25.
To vApa TOU UNXAvIopoU eival Sepévo oto KIBwTo Xy, aokel og auto otabepr opllovtia
Suvapn F kavto amotéAeopa eival to cuotnpa Twv dUo KIBWTiwY, va Kveitotl euBLypappa pe
otaBepn TaxUTNTA Uy, LETPOU Uy = 2,5 ?
4.1 Na urtoAoyioeTe To PETPO TNE SUVAUNG F.

Movadeg 6
Tn xpovikn otyun to = 0 1o vApa mou cuvdéel Ta Suo KIBwTla KOBeTaL, Evw N SUvaun mou

0oKel 0 pnxavIopog diatnpeitat otabepn.

4.2 Na UTIOAOYLOETE TO HETPO TNG ETLTAXUVONG TOU CWHOTOG X4 KALTO PETPO TG eEMBpaduvong
TOU OWHATOG X5, LETA TO KOO TOU VAATOG.

Movadeg 6
4.3 MNooo amnexouv petal Toug ta SU0 CWHATA, TN OTLYUN t; KOTA TNV OToLa OKLVNTOTIOLELTAL
TO0 oWHA Xy;

Movadeg 7
4.4 Noon evépyela PetadepOnkKe 01O cWUA X4 ATtO TOV LNXOVLIOHO, OO TN OTLYMI TTOU KOTINKE

TO VA, HEXPL TN OTLYUI KOTA TNV omola €xel Stavuosl 3 m;

Movadeg 6



fysikidu

’ ’ ’ ' m y y ’
Aivetal to pETpO TNG grutayuvong Baputntag g = 10 -z Kau OTL Ol QVTIOTACELS oEpa

ayvoouvTtal.

41. 14255 /A

Eva  eAKOMTEPO  OpPXIKA  alwpeitatl

akivnto, pe tn Ponbela katakdpudng
avuwtikng Suvaung ﬁm,, n omnoia

dnuoupyeitat and tv alknAemnidpoaon

TwWV TIEpUylwy NG  €AKOG  TOU

TepLoTpEPETAL 0pl{OVTLO KOL TOU OEPQ.

Me Kat@AANAOUC XELPLOLOUC TOU TIAOTOU, QUEAVETAL TO HETPO TNE VU WTIKAC SUVAUNG Kal TO
eMKOTITEPO ap)Xilel va aveBaivel katakdpuda pe otabeph emtdyuvon d, pétpou a = 2 sﬂz
H ouvoAk pala tou eAlkomtépou, pall pe toug emBaivovieg kal ta poptia mou petadEépel
glvat M =5-103 kg. Itnv S1dpKela QUTAG TNG KATAKOPUPNG Kivnong Tou EALKOTTEPOU, TO
damedo tou eival opllovtio kot mavw og auTo Pploketal éva kiBwtio palag m, = 20 kg. To

KiBwtio epdavilel pe to damedo tpLpn, pe ouvteheotn TpLBNg oAicBnong u = 0,4.

4.1 No uTtoAOYLOETE TO HETPO TNG KaTakopudng duvapng ﬁav, N omoia apxLka KOTahEPVEL va

Slatnpet akivnto, alwPOUEVO OTOV OEPA TO EALKOTITEPO, AAAQ KOL TO HETPO TNG KATAKOPUPNG

duvaung ?av, n onoia katadEpvel va aveBAleL To EAMKOTITEPO pE ETUTAXUVON d.
Movabdeg 6 (3+3)
4.2 Na urtoAoyloeTte TNV KOTaKOpUdN LETATOTLON TOU EAKOTITEPOU, OE XPOVLIKH SlapKela At =
20 s, amo v évapén tng Katakopudng OUaAd EMLTAXUVOUEVNG KIVNONAG TOU.
Movadeg 5
4.3 No UTtoAOYIOETE TO PETPO TNE KATakOpudpng Suvaung IV, TNV omnola §€xeTal To KIBWTLO amo
1o 6amedo Tou eAKOMTEPOU, OTN SLAPKELA AUTAG TNC KATAKOPUPNC OUAAA ETITAXUVOLEVNC

kivnong tou.



fysikidu

Movadeg 6
4.4 Kobwg SlopKel auth n OMOAA EMUITAXUVOUEVN KATAKOPUDN Kivnon Tou €AKOTTEPOU,
KAToLog amod to MARpwHa, ackel oto kiBwtio otabepn opllovtia duvaun, Sivovtdg tou pa
TIOAU pkpn otaBepn taxVTnNTa, OmoTe To petatonilel katd Ax, = 60 cm.
Moon evépyela petadépOnke amd tov avOpwmo Tou MANPWHATOG OTO KLBWTILO O auTH TNV
0pL{OVTLO LETATOTILON TIOU TOU TIPOKAAECE;
Movadeg 8

' y ’ ’ m
Aivetoal To pHETPO TNG ETutayuvong Baputntag g = 10 =1
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42. 14388 /A

210 opuldvTLo eninedo Tou OXAHOTOG NPEROUV SUo cwpata A kot B pe palegM =3 kg xavm = 1kg
avtiotolya, To omola eival Sepéva péow aBapolc pn ektatol vhApatoc. Eva maidi, kamola otyun mou
Bewpovpe t = 0 s, TpafBasl To cwpa A, aoKwvTag Tou oplloviia duvaun pétpou F = 28 N, onwg oto
oxnua. Ta cwpata oAloBaivouv oto opllovtio emninedo. O ouvteAeotng TPLRNC 0AloBnong kabs cwpatog

e To opilovtio eninedo eivar u = 0,5.

B A

v

4.1 Na PeTadEPETE TO OXNLO OTO YPAIITO 0OC KAL VO TO CUUITANPWOETE LIE TIC SUVALELS TTIOU 0LoKOUVTOL

o€ KABe cwpa.

Movaébec 8
Na umtoloyioete:
4.2 Tnv €MTAXUVON TIOU QIMOKTOUV TO CWHATA.

Movabdec 5
4.3 Tnv TAon ToU VAOTOG TOU aoKelTal o€ KABE cwia.

Movabdec 3

4.4 Tn xpovikn otyuny t; = 4 s 1o vijpa ou evwvel Ta SU0 cwpata KOBetal, evw n SUvapn HETPOU
F = 28 N cuveyilel va aokeital oto cwua A.
a. Moto eivat To €i60¢ TNC Kivnong mou exktelel To kKABe cwua, adou KOTel To VAU,
Na SIKaLloAOYAOETE TNV AMAVTINGH O0G.
Movabdec 6
B. Na urtoAoyloete TNV ToXUTNTA TOU CWHATOG B TNV Xpovikn otyun t, = t; + 1,6 s.

Movadec 3
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43. 14390 /A

‘Eva owpa pe pala m = 120 kg oAoBaivel og opllovtio euBuypappo §pduo, mou TauTileTal e ToV

aova x'x. IT0 owpa aokeital Suvapn F otn 6tevBuvon TG Kivnong Tou Kal TN XPOVIKA OTWyuN t, =
0's, Siépxetal and tn Béon x, = - 25m, kwoupevo mpog tn Betikh katevBuvon tou dova. Xto

SumAavo Staypappa daivetal n ypadiki mopaotacn tng aAyeBPLKNAG TLUAG TNG TAXUTNTAG TOU CWHOTOG

OE GUVAPTNON UE TO XPOVo. 30
v (m/s)

O ouvteleotnc TtPBRAG oAloBnong

HETAEL TOU CWHATOG Kol Tou §pouou
20

elvat u = 0,2 kaLn entayuvon g
Baputntag eivatg = 10 m/s2.

4.1 Noto eival to €ido¢ NG Kivnong 10

TOU OowpaTo¢ yla Kabéva amo Tt

XPOVIKG SlooTrparta:

0s—5s, 55s—10s, 10s—15s. 0
0 5 10 15 20

No SLKOLOAOYNOETE TI( OTOVINOELS t(s)

0ag.

Na umoAoyioete TNV OAYEBPLKN TLUN TNG EMTAXUVONG TOU ylo KaBéva amd Ta MOpOmAvw XPOVIKA

Sdlaothpata.

Movabeg 10

4.2 Na oxedLA0ETE TIG SUVAUELG KAL VO UTIOAOYLOETE TO PETPO TNG 0pLlOVTLAG SUVAUNG F, mou ackeitat
0TO OWHA, OTO XPOVIKO Stdotnua 0 s — 5 s.

Movabeg 7
4.3 Na npooblopioete Tn B€0n TOU CWHATOG TN XPOVIKA oTyun £, = 10 s.

Movabec 4

4.4 Na unoAoyloete To £€pyo TNG SUVAUNG F, otn duapkela tou 4ov SeutepPoAEMTOU TNC Kivnong Tou

OWMOTOG.

Movabec 4
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44, 14391 /A

Ao owpata ¥; kot ¥, pe (oeg paleg my; =m, = 40 Kg, Pplokovtal otov iblo opilévtio
guBuypappo Spoo, e Tov omoio epdavilouv tov
6o ocuvteleotn TtPPNg oAiodnong u=0,2. O o (m/s)

opllovVTIOG 6pOPOC CuuminmTeLl YE TOV 0PLIOVTLO »
60 !

agova x'x. Tn xpovikn otiypn ty = 0 5710 25 EEKVa

va Kweltal and éva onueio tou dpopou kat tv 40
(6La oTLypn SLEpXETOL Ao TO (1610 oNnEiLo TO oW

¥, Klvoupevo pe otabepn taxutnta ion pe 40 m/s,

otnv idla katevBuvon pe To Z3. ZTO SLAypapp 0 ' 15 1(s)

daivovtal ol ypadlkeG MAPAOTACELS TOXUTNTOC —
XPOVoU yla ta U0 aUTA CwHATA.
4.1 >T0 YpOnTO 0aG VO OXESLACETE TAL CWHATO KOL TLC SUVAELC TTOU oloKoUVTOlL o KAOE éva.
Movaébec 8
4.2 Na umoAoyioete ta PHETPA TWV SUVAHMEWY TIOU aokolvTal os KABe cwpa katd tnv SleuBuvon Tou
opL{ovtiou atova x’x (a) yia to xpoviko Stactnua 0 s — 15 s kat (B) petd tn xpovikn otiyun t = 15 s.
Movaébec 8
4.3 Moo anéxouv PeTafl TOUG TA CWLOTA TN XPOVLKA OTIYUN t1;
Movabdec 5
4.4 No. UTIOAOYIOETE TIOLOL XPOVLKN OTLYUR META TN XPovikn otyun t, = 0s ta dvo cwuota Ba
ouvavtnBouv ava.
Movabec 4

Aiveta: g = 10 m/s?
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45. 14392 /A

210 mapokdtw oxfiua daivovtalr dvo cwpata I; kot X, pe paleg my = 6kg kaw m, = 4kg
avtioToLQ, L€ TO 23 TOMOBETNUEVO TTAVW OTO Z1. Tn XPOVIKN OTyuN ty = 0 S 0OKOUE OTO Z; 0pl{OvTLa
Sduvapn F onwg daivetal oto oxnua. Ta cwpata, e¢attiag TG oTATIKAG TELBNC MOV avamTtuooEsTal
HeTagL Toug, Kivouvtal pall oav éva owpa, EEKVwVTag amd Tnv NEEpia, ue otabepr emtayuvon a =
2 sz' £MAvVwW oto opllovtio akivnto damedo mpog tnv katevBuvon tng duvapung. To PETPO TNG TPLRNG
oAioBnong mou epdaviletal petafy Tou owpatog X1 kot tou damedou eivat ioo pe Tyy = 30 N kaw n

gmrdyuvon Tng Bapvtntag eivat g = 10 m/s?.

Z,

el

4.1 Na urtoAoyloeTe To PETPO TNG SUVOUNG F.

Movabdec 3
4.2 Na umoloyloete TNV TOXUTNTA TOU CUOTHHATOC TWV 800 CWHATWY, OTAV OUTO €XEL UETATOTLOTEL

Kotd Ax = 9 m.

Movaébec 4
4.3 No umoloyioete T0 cuvteheotr TPLRNC oAioBnong HeTtafl TOU CWHATOC X1 KoL TOU opL{OVTILIoU

Samnedovu.

Movabeg 10
4.4 Tn XPOVIKN OTLYMN t1 TTOU N TAXUTNTA TOU CUCTAKATOG lval ion pe v; = 10 m/s, amopakpUVoOULE

aKaplaio To cwpa X,, Xwplg va Katoapynooupe tn duvaun F.
Na urtoAoyiogte TNV TaXUTNTO TOU CWHATOC X1, TN XPOVIKA OTWYUR t, = t; + 3 s.

Movabec 8
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46. 14394 /A

Jwpa pdlag m = 10 Kg eivat dgpevo otnv dkpn vAipotog pikoug I = 1 m, to dAAo dkpo tou omoiou
elval Sepévo og otaBepod onueio tNgopodnc. To cwpa, OTwC GaiveTol 0TO MAPAKATW X0 LOOPPOTIEL
LE TO vAua otnv Katakopudn Béon (1). Aokwvtag otabepr) opl{ovtia Suvapun ﬁ, EKTPETIOUE TO CWHA
and TNV apyikr Tou Béon £ToL WoTe To VA otn véa Béon (2) va oxnuatilet ywvia ¢ = 60° pe v

Katakopudo. To cwpa Looppornel otn véa B€on.

(2

1@

4.1 No oXebLA0eTe TIC SUVAELS TTOU aloKOUVTAL OTO CWHaA, OTav autd Loopponel otig Ooelg (1) ka (2)
Kol vor avaAUoETe TIG Suvapelg os SUo kabetoug petafd toug afoveg otn B€on (2), Le Tov Gfova x'x va

elvat oplZovriog.

Movaébeg 7
Na urtoloyioete:
4.2 Tnv tdon tou vApatog otig B£oelc (1) kat (2).
Movabeg 7
4.3 To péTtpo TNG SUVAUNG F.
Movabec 4

4.4 Av adnooupe eAevBepo To cwpa and tnv B€on (2), va uTtOAOYLCETE TO LETPO TNG TOXUTNTOG TIOU
QUTO Ba £xeL otav SLEpxetal amod tny B€on (1).

Movabeg 7

Aivovtat: nu60° = \/2_3’ ouv60° = %, g=10=
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47. 14396 /A

To KIPWTIO TOU OYAUOTOG TIOU £xel pala

m =16 Kg 6iépxetaL ano t Béon xo =0m Uo

Tou oplloviiou Samédou, TNV XPOVLKN OTLYUA -
to =0s, kwoupevo pe otabBepr ToxUTNTA F
pétpou vy = 20 ?m To pétpo tng Suvaung F, 6

Tou aokeital oto kBwrtwo eivat F =100 N. H

SlevBuvon tng Suvaung F oxnporilet ywvia 60°
UE Tnv optlovtia StevBuvon.

4.1 Na oxedldoete OAeG TIC SuVAELC TTou S€xeTal To KIBWTLO, va amodeifete otL To Samedo, oTo omoio
KLVE(TOL TO owpa, SV pUmopei va ival Agio Kal vol avaAUoeTe TI¢ SUVALEL o U0 KABETOUG

HEeTatL Toug AEOVEG, K TwWV OTIOLWV 0 £vag va eival o aovag g Kivnonc.

Movabeg 7
4.2 Na untoAoyloeTe TNV TN Tou oUVTEAEDTN TG TPLBAG oAioBnong (w).

Movaébec 6
Tnv Xpovikn otyun t; = 4 s n dlvaun F KaTapyeitoL.
4.3 No UTtOAOYIOETE TO PETPO VU, TNG TOXUTNTAG TOU KIBWTIOU TNV XPOVLIKN OTIYyUR t, = 6 5

Movaébec 6
4.4 3¢ owa B€on (x3) n toxutnTa Tou KiBwtiou undeviletay;

Movabdec 6
Aivovtat: nu60° = ?, ouv60° = %, V3=17 g=10 522
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48. 14397 /A

Jwpa pdlagm = 20 Kg eivat akivnto endvw oe éva opl{ovtio damedo, otn Bon xy = 0 m. Tn xpovikn
otwyun to = 05, oto cwpa aokeitatl opifovria Suvapn petpou F = 80 N kot autd apyilel va kwveitat
pe otaBepn emtdyuvon. To owua TNV XPOVLKA oTypn t; = 6 s dBdAvel otn Béon x; = 45 m.
H emutdyuvon g Baputntag divetar g = 10 Sﬂz
4.1 No UTtoAOYLOETE TNV EMLTAYUVON TOU CWHOTOG KOL TRV TOXUTNTA TOU TNV XPOVLKN OTLyuN t; = 6 5.

Movabec 6
4.2 Na Sikalohoynoete, OTL LETAEL TOU SamMESOU KOl TOU owUatog ackeital Suvaun telpng ohiobnong,
va oXeSLAoETE OAEG TIC SUVAELG TTOU OlOKOUVTOL OTO CWHLA KAl VAL UTTOAOYIOETE TNV TLUN TOU avtioToLyou
ouvteheotn (W).

Movabdeg 10

MeTd tnv Xpoviki otyun t; = 6 S T0 owua cuvexilel TV kivnorn tou endvw oto oplloviio damedo,
evw e€akolouBel va aokeital o’ avtd n d0vapn F kat TNV XPOoVIKr otyun t, = 10 s $Bavel otn Béon
x, =137 m.
4.3 Ynapyel Suvaun tpBng oAicBnong amo tn Béon x; HEXPLTN BEon Xxy;
Na SikaloAoynoEeTE TNV AmAvVTNoH o0G.

Movaébec 4
4.4 Na untohoyioete ta €pya OAwv Twv SUVAREWY TTOU A.CKOUVTAL OTO CWHA amo tnv Béon xo = 0m
péxpL tnv B€on x, = 137 m kot va oxeSLAOETE TO SLAYPARA ETUTAXUVONG — XPOVOU artd TNV XPOVIKNA
otwyun to = 0 s uéxpL TNV Xpovikn otyun t, = 10 s.

Movabdeg 5
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49. 14525 /A

Jto SumAavo Suwaypappa  daivetal n ypadikn

TapPAoTAcN TNG TG TNG TaXUTNTAG O CUVAPTNON u (m/s)

4(’) [

LE TO XpOVO yla éva cwpa pagag m = 10 Kg nou
Klveital euBlypoppa mavw oe Asio opllovtio
eninedo.

4.1 Na urtoAoyioeTte tn HEon TAXUTNTA TOU CWUOTOS

0" 10 20 30

yLal TO Xpoviko ditaotnua and 0s-30s.

Movadeg 6
4.2 Na oxebldoete og Babpoloynuévous AEoveg To SLAYPALLLO ETILTAXUVONG - XPOVOU (a-t) yia to

XPOoVLKO Staotnua 0s - 30 s.

Movadeg 6
4.3 Na CUUTIANPWOETE TOV TivaKa:
Xpoviko Métpo Alaviopato Tng Na xapaktnpioete
daotnua CUVLOTAUEVNG OUVLOTAPEVNG 0pLIOVTLAG Klvnon Tou cwuatog
(s) opLlovTLag SUvauNG KAl TNG (m.x. euBLVYpapun
Suvaung mou TOXUTNTOC TNG CWHOTOG opoAn, eubuypappn
ooKeltal oto owpa | (opdppoma f avtipporna) ETUTAUVOUEVN...)
(N)
0-10
10-30
Movadeg 6

4.4 Na urtoAoyloETe TO €pyo TNG CUVICTAUEVNCG OopllovVTLaG SUVAUNG Ta XPOVIKA Slaothuatoa
0s-10s kot10s-30s.

Y€ TIOLO XPOVIKO SLACTNHA TIPOCHEPETAL EVEPYELO OTO CWHO KOL OE TIOLO XPOVIKO Slaotnua
adalpeital evépyela amod To WU,

Me 1olo yvwoto Bewpnua eivatl cupPATAE TA AMOTEAECUATA OOG;

Movadeg 7
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50. 14527 /A

‘Eva owpa pagog m = 10 Kg kweltal mdvw og Aslo opudvrio eninedo. To Staypappa g ToxUTNTOG

TOU OWHOTOC OE CUVAPTNON HE TO XPOVO yla To Xpovikd Sidotnua 0 s - 30 s daivetal oto Suthavo

Slaypappa.
4.1 Na UTIOAOYLOETE TN UETATOTILON TOU CWHOTOG KATA [ v (n/s)
TO XPOVLKO Stdotnua 0s - 30 s.
’ 40 | :
Movddeg 6
4.2 Na oxebldoete o Babuoloynuévoug afoveg to
Slaypoppa emtayuvong - xpovou (a-t) yla to Xpovikod
dlaotnpa 0s -30ss. 0 10 20 30 #(sec)
Movadeg 6
4.3 Na CUUTIANPWOETE TOV TtivaKa:
Métpo
Alaviopara tng Na xapoKtnpiloste tn
CUVLOTAPEVNG
Xpoviko ouVLOTAUEVNC opl{OVTLAG Klvnon Tou cwpaTtog
opuovtia Suvapun
Sdaotnua SUvopng KaL Ttng (m.x. euBLVYpapun
Tlou aoKe(tal oto
(s) TaxUTNTAG TNG CWHATOC OUOAN, EUBUYPOUUN
ocwua
) (opdppona ) avtippona) ETUTAXUVOUEVN...)
N
0-10
10-20
20-30

Movadeg 6

4.4 Na uTtoAoyLOETE TO £pYO TNG CUVLOTOUEVNG 0pL{OVTLOC SUVAUNG KATA Ta Tpla XPOoVIKA dlaoThpata:

0s-10s, 10s-20skat20s-30s.

J€ TIOLO XPOVIKO SLACTNUA TPOCPEPETAL EVEPYELA OTO CWHLA KAL OE TIOLO XPOVIKO Staotnua adatpeital

EVEPYELX OO TO CWHLQL;

Me 1olo yvwoto Bewpnua elval cUPPATA TA ATIOTEAECUATA OOG;

Movadeg 7



