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TAEH: I'' TENIKOY AYKEIOY
ITPOXANATOAIZMOX: OETIKQN XITOYAQN
MAGOGHMA: OYXIKH

Hpepounvia: Teraptn 3 lavovapiov 2024
Awdpkewa EEétaong: 3 mpeg

EK®QNHXE Z@
OEMA A
2tis nuiteleic mpotaoceis Al — Ad vo, ypayete.o 16’00g Tov ap1Ouod g 7@

Ka1 OITAa TO YPOLUO. TOV AVTIGTOLYEL OTH PP, 010, THV GOUTANPOVEL OQ)

Al.  Ylwo onpeio extehel opon tvnomn yopm and aSova EpyeTaL
amd TO KEVIPO TNG KUKMKNG bc, 1oL Ko elvar kdBetog ot0 £FimedO TG To

ouokd péyebog mov afepd Katd TV drdpx MoNg Tov
elvat: O
o. T OpuN TOV.
B. M ypoppkn VTNTO.
Y. Thy ®¢ TPO¢ Tov agova Z'Z.
0. eNLTAYLVOT TOV.
Movaéoeg 5
A2.  Kotd v mtAdylo eELacTikn Kpohon 06
o. Ogv 1oyvEL M apyn datpnon OV GUGTILLOTOG TV COUATWOV.
B. M petafol TG KIVNTIKNG EVE ¢ plac opaipog givor avtiBetn g
HETOPOANG TNG KIVNTIKY S )
Y. M METAPOAN TNG OPUAC T aipog eivat ion pe ™ petaforn g opung
™G OVTEPTC.
0. 1 opun tov KAbe apapéverl otadepn.
Movadeg 5
A3. Zg pia @0t o \UNYXOVIKY TOAGVT®OT KPS omdcPeong OTov ot SLVAUELS

andcPe 1 e popenc F = -bv 6mov b Betikn otabepd kot v N ToydTTa:
a. NG EAATTOVETOL YPOUUIKE LLE TO YPOVO
B. ¢ otabepdc amdoPeong b mpoxadel pkpn avénon g cuyvoTTog

NS TOAAVTOONG.

Y. 0 AOY0G VO SodOYIKAOV UEYIOTOV OTOUAKPOVGE®Y TPOg TNV  idw
katevBuvon mapapével otabepdc.

0. 1 evépyela TG ToAdVTOONG 6€ KAOE TEPI0O0 ELATTOVETAL KATA TO 1010 TOGO.

Movéoeg 5

TA OEMATA ITPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIXTHPIAKHX MONAAAX XEAIAA: 1 ATIO 6
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Ad. Xvomuo palog — elotnpiov exteAel €£0VOYKOGUEVN TOAGAVTIMOTN UE HIKPY|
amocPeon b. Kabmg petafdriovpe v mepiodo Tov SlEYEPTN TAPATNPOVUE OTL
TO TAATOG TNG TOAAVTMONG EYEL TNV 1010, TIUN Yot OVO TIUEC TEPLOdmV T1 ko To,

v T1g omoieg woyvel 6tL T1 < Ta. Apa:

o. e TV avEnon TG mteptodov T1 Tov deyEPTN TO TAATOG GUVEXMDS LELDVETOL.
B. pe v peiwon g meprodov T2 tov dey€Ptn 10 TAATOG CLVEXDG LELDVETOL.
Y. KaBog petafarrovpe v nepiodo tov deyEPTN amd v mepiodo T1 ko péypt

Vv mepiodo T2 1o TAdtog dev petafdiietar.

0. TO (QUIVOUEVO TOL GULVIOVIGHOV Tpaypatonoleitar oe mepiodo To TOL

Sieyéptn éto1 wote T1< To < Ta. @

AS.  No ypayete 6T0 TETPCOLO TGOS TO VPO KT
™ 1éEn 2waTd, yio ) owaet Tpotac

a. H xivnon &vog tpoyod
eminedo Umopel va PLEAE
Kivnonge.

B. Xe o amhn appo
TPUTAGCL TN

Y. XTI KpOU
«OVYKPOVE

0. Otav ¢

OV
couatioln Epyoviot TAvT
AaCel péco dradoom

ETA

NG Ko Oimha. o€ KAl yp
n Aabog, yio ty AavBooué

Movaoeg 5

ETOL TO UNKOG KOUOTOG

TOV.
e. Kotd ™ dudoon tov Myov 610 EYOVUE TEPIMTOOT EYKAPTIOV
U OVIKOU KOULATOG,.
@ Movaéodeg 5
®OEMA B
B1. Avo copata X1 € naleg My, Ko M2 = 2M1, OQUEANTEDV SLOCTACEMV,

EKTEAOVV OMALC
dwypdppo VTHTAG-YPOVOL Y10, T SVO GMUOTO.

20,

Vo \ /X(Zd)pa ?2)

O \>L/ \ |
Xopa (1)

TOAOVTDOGELS. ZTO TOPOUKAT® GYNUA Goivovtol To

TA OEMATA ITPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIXTHPIAKHX MONAAAX

XEAIAA: 2 ATIO 6
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Sl
m[s>

O Adyo¢ TV HETPOV TNG LEYIOTNG OVVAUNG ETAVAPOPES TOV ACKEITOL GTO GO
21 TPOG TN UEYLOTH SVVOUN ETAVAPOPAS TOV ACKEITOL GTO GO X2 EIvaL:

a.

.
Wk N W

No emAéEete ) oot omdvinon.
Movaéoeg 2

No oa1tioAoynGETE TNV EMAOYN GOG.

Movadsg

B2. Tpia copota X, 1 kot X2, palov M =
Kot M2 avtictoyo, apeAntémv dwuctdoemy, Kdzoyn

devBuvon  kdBetn otnv TOy,

avtippomes ToyOLTNTEG UETPY

QOiVETOL GTO GYMUO. S@UOTA GLYKPOVLOVTOL

TAOGTIKA 6TO onpeio T WV aEOVOV, TOLTOYPOVA KoL y
- OV TTPOKVTTEL AUECMC L

a. =-100% KX
B. —-100%

y. 22.100%

27

Noa emAéEete @z avnon.
Movaéoeg 2

Noa out €T€ TNV ETAOYN GOC.
Movdoeg 6

TA OEMATA ITPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIXTHPIAKHX MONAAAX XEAIAA: 3 ATIO 6
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B3. Oupoyevng, Aent, 1oomayng papdog pnkovg L

Kol Bépovc W 1soppomel oprlovTia e o GKPOL TG -

A kot B mavo otovg akivntoug odeikteg Tov @

ap1oTEPOV Kot ToL JeEL0D YEPLOV eVHG avBpdmov. O (2
dvOpomog petokivel pe pukpn oplovtia ToyvTTo
70 dAKTLAO TOV YEPOV (1) TPOg Ta APLoTEPE, OTTMOC

AL . A B
QOiveTOl GTO OYNUO, EVO KPAaTtd TO GAAO TOV '
daktvho otabepd. Avapeca ot papdo kot ot

daktoia (1) «xor (2) avoamtdocoviar TPPN

oAloOnong ko otatikn TP avrictorya, pe amotédespa  pafdog va ioopponel. O

oLvteLeoTNG TPIPNG OAicONoNG elvan 160G pe 1 KoL 0 GUVTIEAECTNG OPLOKNG GTUTIKNG
TpPN¢ ioog pe ps. Hapatnpodpue 6t1 ) pdfdog eivar 0p> un va Kwvn0ei mpog v
DAO

KatevBuvon TG ToYOTNTOS TOL KIVOLUEVOL do
uetatomiotel opilovria katd BA = L/8.

O AOY0g TV GVVTEAEGTAOV TPIPTG % ety

a. 1 @
8 gi

B.

No ottiolo TNWETIAOYT GOC.

OEMA I
Eykdpcio appovikd kopa dradidetal yopi
péco mov tavtiletal pe tov nuacova

oTLYyUn mov ovtd 8%?5
@cn. :

Movaéoeg 2

Movaoec 6

oG EPYELOG OE YPOUUIKO ENOOTIKO
0 Betuc katevBovvon. H mmyn tov

Kopatog Bpioketat oto dkpo O (X = 0) puéEova, OX Tov EANGTIKOD HEGOV KO TN

A apuovVIKY ToAdvimon pe eicwon

y = Anuot, 6mov A = 0,1 m. Ayo o €1g nalec (IN ko (A) Tov eAaoTIKOD HEGOV

Bpiokovtar ota onueio pe cvvretaypéves Xr = 0,8 m xow Xa = 1 m
erdyiotn opldvtia omdoTa

AX = 0,1 m evo o yp

avtictorya. H

01 KOIAGLO0G TOV TTaPOTAve KOUATOG etvat iom e
amotteitol Yoo 600  SldoyKd TEPACUATO  TMV

TopaTave palov ard T 1eoppomiog Tovg eivar icog pe At =0,1s.

I't. Ymohoyi ToXHTNTA S1AG00TG TOV KOUATOS KOOMG Kol TN YPOVIKY GTIYUN
tr 6mov etdng pala (IN) Pploketar otn BEom Péy1oTNG AMOUAKPVVONG Yo
TpATY

Movdoeg 6

I'2. Na ypayete v e€icmon tov appovikov kopatog Y = Y(X,t) kot va vrohoyicete
TNV ATOUAKPLVGT] YA TNG OTOLYEDO0VS Mdlag (A), At' = 0,25 S petd v évapén

TAAAVTOOTG TNG.

Movaodeg 6

TA OEMATA ITPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIXTHPIAKHX MONAAAX

XEAIAA: 4 ATIO 6
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I'3. No oyedidoete ta dSwypauuato edong — ypovov or(t) kot @a(t) yuo Tic
otoyedels palec (I kol (A) og kovovg dEoveg.

Movaoeg 6

I'4. ’'Eote 011 1 ovuyvotTa 10V Topomave kopoatoc fray ' = g , omov T 1 apyun
TOL GVYVOTNTO, EVAO TO TAATOC TOL TaPOpEVEL otafepd. YmoAoyiote tnv
andotacn TV oTotyelwddV palov (IN) kot (A) v otiyun mov n (IN) Ppioketon
GTO YNAOTEPO OTMUELD TNG TPOYLAG TNG. Oe®PEITTE OTL TN GLYKEKPIUEVT] YPOVIKT|
ottypn ot paleg (IN) kot (A) éxovv 1on 1e6¢i o€ kivnon.

Movaoeg 7

OEMA A

To oteped opoyevég copa X pe pdlo M=1
amd 600 OpoaEOVIKoVS KUAVOPOUS e OTi
X UmopEl v TEPIGTPEPETAL Y OPIG T%%

POKAT® CYNUOTOG OTTOTEAE
Kob R2 €101 dote R2 = 2R/ 0 GTEpeod
Viaio copo yopo and oto plovFT1o
déovag meprotpoPné Tavtiletor e

déova mov mepvA omd 1O KEVIP

tov aova ovppeTpiog T@v dvo KuAivopwv. [Mpw amd Tov KOAOpo aktivag Ri glval
TOAYpEVO afapég kot un ehaoctikd vipa (1), oto dxpo tov omoiov KpEUETAL GOUO X1

TA OEMATA ITPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIXTHPIAKHX MONAAAX XEAIAA: 5 ATIO 6
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ualac m1 =4 kg. I'ipw amd tov KOAVOPO axtivag R2 eivat todypéva 600 afopn kot pun
ghaotikd vipata, viua (2) kot vijpa (3). 1o dkpo tov VIipatog (2) kpépetal copo X2
pélog me, eved 610 AKPO TOL VAUATOGS (3) KpEUETOL COUA X3 TTOV Elval KOAANUEVO LE TO
ocoua X4. o T1g palec TV copdtov X3 kat X4 oyvel 01t ma = ma = 0,5 kg. Idavikd
ehatiplo otabepdg k = 100 N/m £yet 10 évo 0V GKPO AKAOVITO. GTEPEMUEVO GTO
£00.p0oG KoL T0 GAAO TOVL AKPO OEUEVO 6TO GO X4. To cOoTHO apyikd 1GoppoTel e
10 ehatnptlo va £xet emunkuvlei kotd A€ = 0,3 m and T0 PLGIKO TOV UNKOGC.

Al.

A2.

A3.

A4.

AS.

Noa Bpebei n péla m2 tov copatoc X2 kabdg Kot 1 SOvVaLn ToL AGKEITAL Ao TOV
dEova 610 oTEPED.

Movaoeg 6
Tao copato X1 Ko 22 améyovv apykd Kot otaon d =1 m, pet
tovg. Kdmowa ypovikn otiypr| mov 0 C YPOVIKN oTiypun t S

k6Povpe o viua (3). To cvomua T ATV 23 Kot X4 opyilel va. ekt
amAY] appoviKn TaAdviwon otafgpdc D =k 10 oteped ekTeAEl TE
kivnom pe otabepn yoviokn o1 KOl TO COUOTO X1 KO

evbvYypappa e otabepéc em

VO

NG OMOUAKPVVONG T 0TOG TV
COUATOV X3 Kol X4 0o 16oppomioc Tovg. No O ¢ etk popd

Movaoeg 5

vocm] F34 (Létpo Ko KaTE 0V aokeito and To
COUA X4 GTO OO 3, 0TV T0 GUGTNW v 000 copdtov Bpicketal 6To

AVAOTEPO CNHEIO-TNG TPOYLAC TOV.
Movaosc 4
Nl 10 0p1lovTio emimedo TN YPOVIKN

£TPO7TNG EMTAYVVONG TOV GAOUOTOG X1 ,
WETOC TOL TOV aoKeital Kotd 1 didpkel

oTiyun t1 = 2 S, vo. VToAoYicE
KaOM¢ Kl To LETPO TNG TG
™G Kivnomng tov.
Movdoeg 6

Noa anodeifete 011 K PKELD TNG TEPIGTPOPTG TOV GTEPEOD 1) TIUT| TOL
Adyov TV pétp YOvee®V TV onpeiov A kot I' tov tepipepeiodv TV
300 KLAIVOP e\ktiveg R1 ko R2 avtiotoyya eivon otabepn.

Movaoeg 4

Ot avtiotdoelg Tov aépa etvor opeANTEEC.
Ot dwotdoelc Tov copdtov X1 Kot X2 Oewpodvtor apeAnTées.
Ot KIVI|GELC TPAYLLATOTO0VVTAL GTO 1010 KATOKOPVOO EMITEDO.

TA OEMATA ITPOOPIZONTAI I'TA AITOKAEIXTIKH XPHXH THX ®PONTIXTHPIAKHX MONAAAX
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XEAIAA: 6 ATIO 6



