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NMPOZOMOIQ2H NMANEAAAAIKQN EEETAZEQN I'' TAZHZ
HMEPHZIOY NENIKOY AYKEIOY
EEETAZOMENO MAOHMA: ®Y2IKH
OETIKQN ZIMOYAQN

2YNOAO ZEAIAQN: OKTQ (8)

Ofpa A

IT¢ epwtnoel Al £wg kat A4 va ypaete oto TeTpadld oog tov aplBuod g epwtnong Kat dimia
TO YPAULO TIOU QVTLOTOLXEL OTNV ETUAOYN OAC, N OMOLa CUUITANPWVEL CWOTA TNV TepLlypadn.

Al.Katad tn Stapkela pog ¢pBivouvoag TaAdviwong
o. N EPLOS0C TNC TOAAVTWONG LELWVETAL EKOETIKA E TO XPOVO.
B. To MAQTOG TNG TAAAVTIWONG LELWVETOL.
Y- N EVEPYELX TNCG TOAAVTWONG APXLKA AUEAVETOL KL OTN CUVEXELN LELWVETOL.
6. n ouxvoTNTA TNG TAAAVTWONG LELWVETAL.
(5 povadeg)

A2. Mnxavikd cloTnua ekTeAEl e€avaykaopévn TAAAVTWON WKPNE anooBeong Kal Bploketal og
KOTAOTOON OUVTOVIOUOU. AuEdvovTag tn cuxvotnta tou Sleyéptn
o au€AVETAL KAl TO TTAATOG TNE TAAAVTWONC.
B. auvfavetal kat n cuxvotNTa TNG TAAAVTWONG.
Y. auéavetal n lbloocuxvotnTa TOU CUCTAUATOC.
6. LELWVETAL N CUXVOTNTA GUVTOVLOUOU.
(5 povadeg)

A3.3Ta AKPO €VOC OVTLOTATN OUVOEOUME TO AKPA HLAC TNYNG EVAAAACOOUEVNG TAONG, OMOTE O
OVTLOTATNG KOTAVOAWVEL PéEon LoxU P. Av SUTAaCLACOUNE TO TAATOG TNG EVOAAXCOOUEVNG
TAONG, TOTE N PEON LOYXUG TTIOU KATAVAAWVEL O OVTLOTATNG YIVETAL:

a. P/2
B.P/2
Y. 2P

6. 4P
(5 uovadeg)
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A4.Eva cwpa ekteAel TauTtoxpova SU0 AMAEC APLOVIKEG TAAQVTWOELS TTOU €XOUV UNOEVLKN OpXLKN

AS.

daon, toa mAatn kot e€eAioocovtal otn dla dlevBuvon Kal yupo amo tnv Sl Béon
Loopporiag. Ot U0 TOAAVTWOELG £XOUV TTAPATIANOLEC CUXVOTNTEG.
H ouviotapévn autn kivnon
oL. €lvatl amAn apuovikn ToAavtwaon.
B. £XEL TAATOG TTOU PELWVETOL EKOETIKA HE TO XPOVO.
Y- €XEL TTAATOC TTOU TTAPAUEVEL OTOOEPO KATA TN SLAPKELD TNG TAAAVTWONG.
6. £xeL TAATOG MOV AUEOUELWVETAL KL OVORLATETAL SLAKPOTN L.
(5 povadeg)

No XOpOKTNPIOETE TIC TPOTACEL TIOU
akoAouBoulv, ypagdovtag oto TeTpddlo oag,
SimAa oto ypappa mou avtilotolxel oe kAbe
npotaon, tn Aé€n Zwoto, av n mpotaon ival
owotn, N TN Aé€n AdBog, av n mpotaon eivat / \
AavBoopévn.

Jto Suthavo oxnua ¢alvetal n  XPOVIKN
wetaBoly tng alyePpikng  TWAG NG )

YWVLIOKAG TaxUTNTOG €VOC TPOoXoU OKTivag / i ' \\_ t(s)

w (rad/s)

40 1 7

R=0,5m, o omoio¢ kuhietal xwpi¢ va 0 4
oAloBaivel og opllovtio enimnedo. \

o. Tn XpovikA otyun 4 s To HETPO TNG TaxUTNTAC TOU KEVTPOU Ualag tou Slokou LoouTal Ue
20m/s.
B. Ztn xpovikn Sapkela amo 0 €wg 4 S n ywvLlakr €MTAXUVON Tou TpoXou elval avtiBetn anod
TN YWVLOKN ETLTAXUVON 0TN XPOVIKN Stdpkela anod 12 s €wg 16 s.
Y. Tn xpovikn otypr 14 s 1o avwtepo onpeio Tou Tpoxou €xeL taxutnta HETpou 20 m/s.
6. Tn xpovikn otyun 17 s n emrdyxuvon tou Kévtpou palag tou Siokou €xel avtiBetn
KateLBUVON AT AUTH TOU EiXE TN XPOVIKN oTyun 14 s.
€. H ouvoAikn ywvia meplotpodng Tou tpoxol otn Xpovikr Stapkela amo 0 éwg 16 s slvat
480 rad.

(5 povadeg)
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Ofpa B

B1.
(1) (2) 3)

210 SutAavo oxnpa anelkovilovtal mavw o€ Aeio opl{ovTLo

eninedo  TPElG TOPAAANAOL  AKaUmTOL  opoeminedol T T

pevpatodopol  aywyol TOAU UEYAAOU  HUNAKOUG, UE h c l’lg
ouopporna pevpata ta |y, |, kat aviippomnd toug to I3. OL

EVIAOELG TWV PEUPATWY cuvdeovtal Pe Tn oxeon |y =1, = |

Kat I3 = 2I. Ot U0 amd TOug TPELS aywyous aywyol eivat

okAOvntol, &vw O TPitog mopdtl eival eAevBepog,

TIAPAUEVEL ETTLONG OKLVNTOC.

O aywyog mou eival eAevBepog eivat o - . .

a. (1) kat oxveL n oxéon ry = 2ry.
B. (1) kaL loxVeL n ox€on ry = ry.
V- (2) kot toxveL n oxéon ry = ry.
Na emAEEETE TN OWOTH AMAVTNON Kal va SIKALOAOYHOETE TNV ETAOYH OQG.

(3 + 5 povadeg)

B2.

H paBdog AO tou oxnUaATOG €ival OUOYEVAG, €XEL Halo 6m, unkog L kol ouvdéetal pe apbpwoaon
oto onuelo O pe katakopudo toixo. H paBdog umopel va meplotpédetal xwpic TpLBEC o
Katakopudo emninedo, yupw amo tov opl{ovtio afova mou SLEpXETAL Ao to akpo O.

A zZ 0

AN

m

H paBdog tooppomei opllovria pe tn Borbela Tou oTnplypatog oto onpeio Z, evw 0To AKpo tng A
glval ouvdedepévo 16aviko ehatrplo pe otabepd K. ITo KATW AKPO Tou glatnpiou eival depévo
owpa pe pala m, To omolo ekTeAEl KOTOKOPUDN ATTAN APHOVLIKH TaAGvTwaon. MNola elval n HéEyLotn
TOXUTNTA TOU CWHATOG M, WOTE Katd tn Sldpkela TG TaAAvTwong tou n pafdog AO va unv
OVOTPETIETAL;
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Na emAEEETE TN CWOTH AMAVTNON Kal va SIKALOAOYHOETE TNV EMAOYH OOAG.

(3 + 6 povadeg)

B3.

To Soxelo Tou OXAUATOC TEPLEXEL LOAVIKO UYPO TOu omoiou n eAelBepn emidavela Bpioketal
ouvexw¢ o VLYPog 3h amd tn Baon tou. Xto Soxeio umdpyouv SUO TPUTEG, Uia OTO TAEUPLKO
tolywpa oe vPog h (onueio N) kat pia otov muBuéva (onueio M). To epuBadov Sdlatopng TG

, , , A , , , A
TpUMOG oto onuelo N eival Alzz KoL TNG TPUTAG oto onueio M elvatA, =—. Ma va unv

=

kateBaivel n otabun Tou vypoU MPooTiBeTal cuVEXWS LYPO 0To Soxelo pe €va AdoTixo epPfadol

— Aaotiyo

I

Slatopng A.

3h

A

L —-ﬁ

M A

Oswpwvtag OtL n eAeVBepn emipavela Tou VypoU, kabwg kal ta onueia M kat N Bpiokovtal otnv
dla mieon (atpoodalpikn), o 6ykog Tou uypoU mou mpootiBetal oto doxeio oe xpovo t LooUTaL PE:

a. 1,5A/gh -t B.2,5Agh-t v.3,5Agh-t

No eTUAEEETE TN oWOTH Amavtnon Kal va SIKALOAOYROETE TNV €MAOYN 0OG.

(3 + 5 povadeg)
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Ofpal

Eva owpa X; palog m; =1Kg «kweltar opllovtia pe

TaxutnTa vy = 8 m/s kol cuykpoUgTal TAQyld ME aKivnTo

owpa X, palag m, = 2 Kg. Auéowg UETA TNV Kkpoluon TO

owpa X, Kweltal katakopuda mPog Ta MAVW KE TaXUTNTA Uy I(+)

EVW TO owpa X, Kwveital pe taxvtnta v, oe StevBuvon mou k

oxnuatilel ywvia O mpog T KATW O OXECN HE TNV OPXLKNA

6levBuvon kivnong Tou owpatog X;, TETOW WOTE N @
edamrtopévn NG ywviag avtng va Sivetal amd tn oxéon: 1z -
epl =1/2.

To ocwpa X; META TNV TAAyLO KPOUON, KWWOUUEVO TPOG T
navw, Olavuel amooctacn h = 0,6 m koL OUYKpOUETaL m: h
KEVTPLKA Kal TAQOTIKA PE akivnTo owua X3 palagms = 1 Kg

nou eivat Sepévo oto éva Gkpo kotakopudou Savikoy M1 Uo Mo
elatnpiov otaBepag k = 50 N/m, to &AAo dkpo tou omoiou O_’ O I g

CUCOWUATWHO META TN Onuoupyla Tou eKkteAel amAn

elval otepewpévo oe akAovnto onueio otnv opodn. To Qmi

OPHUOVLKA TAAAVTWON).

ri.

ra.

r3.

Na anobeifete OTL apéowg PETA TNV TAAyLO kpouon To cwua X; Ba kwvnBel pe taxvtnta
HETPOU U; = 4 m/s Kal voL UTIOAOYIOETE TO TOCO eVEPYELAG TIOU LeTadEPONKe oto TepBaAiov
HE TN Hopdn BepudTnTa KOTA TNV TTAAYLA QUTH Kpouor, Bewpwvtag OTL N omWAELO KLVNTLKAG
EVEPYELAG ATIO TO OUOTNHO TWV CUYKPOUOUEVWY CWHATWY TNE KpoUOoNC auTn G petadepetal e’
oAokAnpou oto mepLBAAAov.

(6 povadeg)

Na ypalpete tn xpovikn eflowon NG QMOPAKPUVONG TOU CUCCWHATWHATOG amo tn 0éon
Loopporiag Tou Bewpwvtag we t = 0 TN XPOVLIKN OTLYUN TNG Kpouong Kal wg BeTikr dpopd tnv
TPOG TA TIAVW.

(7 povadeg)

No umoAoyioete to puBUO PETAPOANG TNG KLVNTIKAG EVEPYELAC TOU CUCCWHATWHOTOS TN
XPOVLKA OTLYMN ty TIOU N OAYEBPLKN T TNG EMLTAXUVONG TOU CUCCWUATWHATOC Elval yla
npwtn dopd ion pe a, = +5m/s?.

(6 povadeg)
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4. Na unoloyioete mola Ba Atav n dtadopd oTo MAATOC TNEG AMANG APHUOVIKNG TAAAVTWONG TIOU
Ba mpOKUTTE, oV N KPOUOoN HETOEU TWV CWHATWY Xy Kal X3 ATavV EAACTIKN.
(6 povadeg)

, , 3 2
Aivetal ot nu%znp%[:% kat g = 10 m/s.

Ofpa A

Oupoyevng paBdocg Al unkoug d kat palag M, kpEpetal amo dpBpwaon Kal LooppoTel oxnuatilovrog
ywvio ¢ = 45° pe tnv katakopudo pe tn BorjBeta opZdvtiou aBapolc KAl pUn EKTATOU VAUATOC, TO
omolo eival Sepévo oTo KEVTPO Tou euBUypappou aywyoul KA. O aywyog KA €xel unkog € = 0,5 m,
pnalo m = 2 kg kat avtiotaon R = 0,1 Q, €xel ta akpa Tou o€ enadr Ue Toug opl{OVTLOUG aywyoug
AM kot ZN peydAouU HNAKOUG KOl OUEANTENG QVTILOTAONG TIOU AméXouv € Kol LoOpPPOTEL YE TN
BonBela oplovtiag Suvaung F=4 N mou aokeital KABETA OTOV aywyo KoL OTO KEVIPO TOU, OTIWG
daivetal oto oxApa. Ta akpa M kat N twv oplOVILWY aywywv cuvOEovTal HECW avtiotaong
R1=0,3Q.

B
7 = =/ B, N
/! oS RS
y/4 & N o
A = @/ M
Al. Na Bpebel n pala M tng paBdou Al, kaBw¢ Kal To HETPO TNC SUVOUNG TTOU OOKELTAL ATTO
Vv apbpwaon oto akpo A tng paBdou.
(4 povadeg)

Tn otyun to To vipa mou cuykpatel tn papdo koPBetal kal to HETpo tNG Suvaung F petafarietal
HE TETOLO TPOMO WOTe 0 aywydc KA va Kweltal pe otabepr emdyuvon a = 2 m/s’ puéoa oe
OMOYEVEC HoyvNTIKO edio, Evtaong By = 2 T, katakopudng KatevBuvong mpog Ta KATw.

A2. Noa Bpebel n oxéon mou ocuvdéel tTnv Suvaun F mou aokeitol otov aywyd HUE ToV XpOvVo
KLvnong Tou péoa oTo poyvnTiko medio By.
(6 uovadeg)

Tn otwyun mou n d0vapn F yivetat ton pe 14 N, 0 aywyog amoKTd TaxUTNTA U, KAl €EEPYETOL ATIO
TO payvntiko medio By, evw tautoxpova katapysital n duvaun F. Metd amnod Alyo slo€pyetal o€
beltepo payvntikd medio, mAatoug D = 0,4 m, To omoio €xeL évtaon B, = 0,5 T kat ¢popa
KaTaKOpudn TPOC T MAVW.
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No BpeBel o pubuog petaPoAng tnG KVNTIKAG eVEPYELAC Tou aywyol KA otav Ba €xel
ToyutnTa u:U?" .

(5 povadeg)

Na BpeBel n tdon KA étav n taxutnta tou aywyou KA givat v :U?°.

(4 povadeg)

Noa urmoAoylotel n Bepuodtnta mou damavatal otnv avtiotaon R tou aywyou KA katd tnv
Kivnon tou péca oto nedio B, pEXPL va OTAUATHOEL.
(6 povadeg)

Alvetat nuas° = ocuv4s°® = kat g = 10 m/s%. H kivnon tou aywyol KA endvw otouc

NA
2

opL{ovtioug aywyoug AM kot ZN yivetal xwpig TpLBEC.
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OAHIIEZ (via Touc eEsTalOUEVOU

. 2TO TETPAdI0O va YPAWETE HPOVO TA MNPOKATAPKTIKG (nUEpounvia, kaTeuBuvan,

e€eTalOpevo padnua). Na pnv avriypdwerte Ta 6<parta oTto TeTpadio.
Na YPAWETE TO OVOUATENWVUHO 0AC OTO NAVW HEPOC TWV PWTOAVTIYPAPWV AUECWHC

MOAIG oag napadoBouv. Asv ENITPENETAI VA YPAWETE Kapia AAAn onueiwon.

Katd Tnv anoxwpnon oac va napadwoeTe pali Pe To TETPAdIO kal Td
pwToavTiypagpa.

Na anavTrosTe oTo TETPAdIO gag 0s OAA Ta BEuaTa.

Na ypAyeTe TIG anavThoeIg 0ag HOVO HE HNAE 1 HOVO WE paupo oTuAd. MnopeiTe va
XPNOIKonoInosTe JOAUBI HOvo yia oxedid, diaypauuaTa Kai nivakeg.

Na KN XpNoILONOINCETE XaPTi MIAIMETPE.

KaBe anavrnon enioTNHOVIKA TEKWUNPIWHEVN €ival anodeKTT).

Aldpkela &eTaong: Tpelg (3) wpeg META TN diIavoun TWY PWToavTIypAPWV.

Xpovoc duvatnc anoxwpnonc: Mia (1) wpa PeTa Tn SIAVoun TwV PWTOavTIYPAPWV.

KAAH ENITYXIA

Kwotag¢ MmakaAdkng
AnuATPNG ZTEPYLOMOUAOG
Awakpotnua AAeEavEpoUTIOAN

Awakpotnua Kapaia



