TAANNTOSEIY 235

eva, oTn B€on A €xel OLVOAIK eVEPYEIT GOT| 1 SUVAHIKI) TOL EVEPYEIX WG TTPOS
To opilévTio emimedo ( PA. Eik. 51) :

Eving A = Eaova = mg(Q -0 OUVBO) (30)

‘Omwg befxvel TO TEIPAPQ, N CUVOAIKY] EVEPYEIX TOU OOHATOG OTO EKKPEHES
Slarnpeitan oTOBEP: OTIOTE, TTAIPVOUE :

Evo=Eaa  OMAGOA : %muﬁzmgQU—oquO) (31)

4.2-4 TMapadeiypaTta ka1 apiOPNTIKEG EPAPHOYES

1. Ti ouvOAIKY| evépyela TTPoodibovpEe € Eva eKKpePES prikoug | =Tm kan p&lag
m= 1Kgr, oTnv ABrjva;, 6TOV TO EKTPETTOVHE OIS TNV KATOKOpL@n BEon
ICOPPOTTIOG TOU KATG YWVIa ¢p = 6 poipes ; ( n emiTéyvvon Tng BapliTnTog

oTnv ABrjva givai : § = 9.80 % ).
ZOHPWVA PE TOX TTPONYOVHEVQ, I CUVOAIKT| EVEPYEIQ TOU EKKPEROVS Ba ivai:
Evip,0=mgl(1-ouva)

Omére : Eviny, 0 =1 kgrx 9.80 g x1mx(1-ovv(6°)) =

=9.80 N'm x(1 - 0uv(6°)) = 9.80x 0.896 J=8.776 J

2. To 600 ekkpepry TNG Eikdvag 53 exTpéovTal, Afyo, oTré TIG avTioTOIXEG O€-
OEIG I00PPOTIIOG TOUG KOI OTN OUVEXEIX APIVOVTAI TAUTOXPOVO VO EKTEAE-
ooLV AIWPAOEIS . To PAKOG TOL VAHOTOG OTO SEVTEPO EKKPEUES EIVOI EVWED
POPEG PHEYOADTEPO OTTO TO HAKOG TOU VIHOTOS TOU TTPWTOU.

MoéTe Ba EavaPpeBolv oTnyv dIx KaTdoTAON;

Eix. 53
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Atréavtnon: H mepiodog Touv debTepou ekkpepoLSs Ba givan TPITTAGOI TNG
TEPIGOOL TOL TTPWTOL :

T,=2xn Q—z—zn il —3(2 Qi)—3T
=TV g TV g TV g T

Apa, Tor 6V0 ekkpepn Ba EavaPpeBovv otnyv dia KAT&OTAON HE AUTHV TTOV
Bpiokovtav 6Tav Eekivnoav LoTepa atd pia TARPN aldpnon Tou SebTePOL €K-
KPEPOUS 1} , 1000VVOpa, BOTEPR OIS TPEIG TIANPEIG AIWPHOEIG TOV TIPWDTOL TG
TN XPOVIKI OTIYHN TTOU Ta aprioape eAeUBepar ( BA. Eik. 54 ) .

To 610 B eTTaAVOANPOEl, BewPNTIKE, GTTEIPES POPES, dnAad oTO TEAOG TNG
0e0TEPNG, TPITNG, TETOPTNG K.0.K. TTAIPOVG QIWPNONG TOL HEVTEPOL EKKPEPOVS
fj, 10000vOpa, 0TO TEAOG TNG €KTNG, EVaTng, SwWdEKATNS K.0.K. TTAPOUS XIddPn-
ONGg TOL TTPWTOL EKKPEHOUS .

ITNV TPOYHATIKOTNTA, GpWS, AGyw Twv TPIBV TOL VAPATOG OAAG KOl TOU
OWPOTOG e TOV GEPA TTOL TIEPIBGAAET TO EKKPET], O TAAAVTWOEIG TOUS, TP
KTIKG, K&TTOI0 OTIYH Ba oTapaToovy: €101, eGv BEAoLpE va eTTOANBeVOOLE
TNV Tponyovpevn TTPSPAEYN] HaG, auTS Ba PTTOPET VO YIVEI HOVO VIO TIG TIPWTES
10-20 ciwPHOEIG TOL TTPWTOL EKKPEHOUS .

Ep@dTnon: XTnv Tapatmave HIKPK) EKTPOTTH TWV 600 EKKPEPWV OTTO TIG QVTi-
OTOIXES BEOEIG 1I00pPOTTIOG TOUG eie onpoaoia va eAEy§oupe eGv o1 apxIkES O-
TTOHOKPUVOEIG a6 aLTEG fTav (01€G 1] X1, KOl YIOT( ;
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4.3 E@appoyés Twv TOAAVTHoLmv (0Thv Kadnuepivy {wn)'
Katakopu@n TaAGVTmWon TAWTWV AVTIKEIPEVWV

Ye éva avTikeipevo ou emimAéer (BA. Eik. 55) ) 66vapn, B, Tou Bdpoug kai n

8vapn, Ao , Tng Gvwong “BpiokovTal og I0oppoTTia” :

B+A,=0 (1)
5
o T L.
B+A =
B

Eix. 55 Eik. 56

‘OTav, WS, YIo K&TTo10 AGyo piat S6vapn F, ( BA. Eik. 56 ) TO OTTOPHOKPOVEI
KOTOKOPLQPO TTPOG TA KATW OTT6 T B€01 100ppOTIiaG TOU, TO AVTIKEIPEVO Bt

OTTOKTHOEI HEYOAUTEPN Gvwor, A, eTeidr] Ba av&ndei To BuBIopEVO Trpa TOVL
6YKoL TOU.

To avTikeipevo Ba Ic0ppoTosl o pia véa B€on ( BA. Eik. 57 ) yia Tnv oTroio -
600 eappdletal n Sovaun - Ba 10YVEl :

B+A+F=0 (2)
A
S
B4A+F =0 ho h B+A: OLVIOTOPEVN
O
o
Eix. 57 — P Eix. 58
B

EGv, kGmoia oTiypr, TTavoer va Span Sbvopn F, 8a dnpiovpyndel oTo avi-

KeiPEvo, oTn B€on auTr, GLUVOAIKH SUvaun B +A pe KATEGBLVON KATAKGPLPX

TTPOG Ta TTavVW, N oTroia Bal TEIVEl va To eTTOVOPEPEI 0T B€0N 1I60ppoTTiag Tou, O
(PA. Eik. 58) .

" MepI006TEPES EPAPHOYES PTTOPOLY VO 50800V GTHY TEEN .
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E&v o1 TTALUPIKES ETTIPAVEIEG TOL AVTIKEIPHEVOL EIVOI KATOKOPUPES - OTNV TIE-
proxf 6mov auTég BubiovTan 0To LYPO — TOTE, 0 BUBICHEVOG KGBE POP& GYKOS
TOUL KO I avTioToIXN Gvwon HTTOPoUV Va UTTOAOYIOTOUV EUKOAM

A=pgShy +pgV A=pgSh+pgV’ (3)

6TTOU P @ 1 TTUKVOTNTA TOL LYPOV, g: 1 emMTAYLVON TNG BapVTnTOS, S: 1 OTOOE-
prj diatopn oTnv Tepioxr Tou PUBICHEVOL TPHPATOS TOU OCWHATOS, V': TO TUAHG
TOU GYKOU TO OTTOI0 AVTIOTOIXEl OTO HEPOG TOU CWHATOS TTOL EXEI AKOVOVIOTO
oxfpo ko eivar TavtoTe PBubiopévo, h,: To BUBICHA TWV KATAKGPUEPWY TTAELPI-
KWV ETTIPAVEIDV TOU QVTIKEIPHEVOL dTavV To KEVTPO BApoug PpiokeTon otn B€on
1coppoTriag O, kai h: To avTioToixo BuBlopa 6Tav To KEvTpo Pdpoug PpiokeTal
oTtn 8éon O'.

H 80vapn eravogopds otn B€on y - Tou KEvTpou Bdpous - atrd Tn O€or 100p-
potriag Tou, O, Ba SiveTar atd TN oxéon :

G=pgSth-h)=-pgSy = G=-pgSy (A)

>tn oxéon (A ) avoyvwpiCovpe Tn cuvOKn : G=-Dy (B)
Yo eKTEAEOT OO TO QVTIKEIPEVO OTTARG GPHOVIKAS TOAGVTWONG YOpw aTrd TO
onpeio 100ppoTTinG KAT& TNV KAaTeDBLVOT TNG SUVOHNG ETTOVOPOPES KAl JE OTO-
Bepd D=pgSs (r)

H kukAIK} ouxvéTNTa ( PUOIKY ) KOI N avTioTOIXN TTEPI0dOG TNG EAEVBEPNS TO-
AGVTWONG TOL AVTIKEIPEVOL ( a.0.T. ) B SivovTal, avTioToIXa, OTT6 TIG OXEOEIG:

D /pgS T=2n, /0 =2 /M A
o=\/5 = T D pgs (A)

Karakdpugn Taddvrwon MAoiov

Ta Tponyolpeva £XOUV GHEDT EQPAPHOYH KOl OTX TTAOIC, OTAV YI K&TTOI0
AGYo auTE GTTOHAKPLVOOUV TG TNV KATAKOPL@PI ICOPPOTTIG TOUG KOI 0TI GU-
véxela apeBolv eAebBepa ( BA. Eik. 59 ) j edv, 10060vapa, peTaAnBel améTopa
N KOTakOpLen B£on 1I00PPOTIIOG TOUG £ITE ATIG ATTOTOHN POPTWON EITE A6
OTOTOHN EKPOPTWAT - IOV €ivail Kal T o ouvnBiopévo ( BA. Eik. 60 ) .

Eik. 59 Eix. 60
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ATTOOEIKVUETOI OTI 1 KUKAIKR OLXVOTNTO KOl 1 TTEPi060G TOAGVTWONG £vEg
TTA0IOUL e TTAPGAANAES TIAEUPIKES ETTIPAVEIES OE QUTH THV TrepITTTwON SiveTan'
QAVTIOTOIXWG OO TIG OXECEIS :

_./p8S _ /8 Tooqx /M _o:. /h ,
0=\ "5 =/} T/ pgs Vg (&)
6mou h 1o BuBiopa Tou TTAOIOL.
ApIBpNTIKN eappoyn: ‘Eval TTUKVOHETPO TTOUL XPNOIHOTIOIEITAI YIG TOV EAEYXO

TNG TTUKVOTNTOG TWV LYPWV THG HTTATOPIOG TOU QUTOKIVI|TOU (PAIVETOI VO ETTITIAEE!
Omrwg otnyv Eikéva 61:

e I

X
R | A
m
m p P
Eik. 61 = Eik. 62
B

To OUYKEKPIMEVO TTUKVOPETPO €XEl HALX KOl OTO THAPO TOUL TTov PBpiokeTal
KOVT& OTnV £mM@AveIa Tou LYPOL €xel oTaBEPN] SiaTopn. Ta LYP& TNG PTTATO-
piog Tov avTOKIVIITOL €ivarl LOATIKG dIGAVpG BElKOL 0EE0G pE TTUKVOTNTA:

kegr
p=12><103§

Edv amropakpOVOUpE TO TTUKVOUETPO KATOKOPL@Q OTré Tn B0 100ppoTTiag
TOU, UTS B EKTEAEDEI G TTPOSG TNV ETMPAVEIX TWV VYPWV TNG PTTATAPIOG

(BA. EIk.62) 0.0 T. pe TePiodo: T=2r /M =
p pe TTEP \/pgs

10x 10°° kgr
=21 — o T =1.159s
1.2x10°kgrm39.8ms-2 0.25x 10 * m?

EpwTnon (Apaotnpiotnra) : Mg aAidg 6a pTTOPOVOOTE VO HETPHOETE
TNV TTUKVOTNTA TWV UYPWV TNG PTTATOPIOG TOU OUTOKIVI|TOU 0OG HE €VOl TTL-
KVOPETPO, OTO OTTOI0 GHWS O€ PaivovTal 01 LTTOOIXIPETEIG TNG KATHOKGS TOU;

" Miat arr66ei€n propei va 806ei ot 16N .
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4.4 To (QAIVOHEVO TOU GUVTOVIGHOU
4.4-1 Eicaywyr 0TO (pAIVOPEVO

H aiopa

Ag BupnBoLpe To TraIXVISI pe TNV KOUVIa, GTTou €va TTondi alwpeiTal pUBPIKG
( BA. Eik. 64 ) . ZuviiBwg, TTPOKEINEVOL V& apXioel QUTH N TTEPIOOIKT Kivnon, Xpnot-
HOTTOI00pE €val OXO0IVi, HE TO OTTOI0 AMTTOPAKPUVOUHE OPXIK& TNV KOUVIO KAl TO
Traudi amré Tn B€on 10oppoTriag Tous ( BA. Eik. 63 ) .

H koUvia ovvexiCel va atwpeiTar aAA&, Adyw
TV TPIPAV, KUPIWG pe TOV aépa, TO TTAGTOS TNG
TOAGVTWONG OO HEIDVETOI CUVEXHDS, DOTTOV TTPO-
KTIK& N Kivnon 8a OTOPOTAOE! .

Mia ToAédvTwon KaT& Ty oTroia j CUVOAIK €-
vépyela O¢ diatnpeiton oTaBepr] ovopdleTal @Oi-
vouoa 1] aTTOoBEVVUHEVI)® OUOIOOTIKG, OAES OI TO-
AavTadOEI§ 0T PUoT eivan PBIVOLTES .

AOYIKG, AOITTGV, TIPOKEINEVOL VO dIATNPROOLE
pia TETOION TOAGVTWOT), TIPETTEI VO OUVEXIOOUHE VOI
TNV TPOPOSOTOUE HE EVEPYEIX .

MpdéypaTi : 6TOv TPooTABOUHE va diaTnpr-
OOUHE TNV AIMPNON TOU TTAISI00, XPNOIHOTTOIOVHE
TO OXOIVi, HOTE var EAKOLHE TTEPIOSIKG TTPOG TO pE-
pOS pag Tnv Kovvia. O1 €A&elg yivovTal, ouvriBwg,
PLBUIKG: BNACSH eappbélovpe TePIOOIKE pia
e€wTepikf SUVOPN AV OTNV KOLVIX .

Me kaT&AANAN €AEN, TNV KOTGAANAN XpOVIKT)
OTIYHH, TO TAGTOG TNG TOAGVTWONG YiveTal K&OE
POPG KOl HEYOADTEPO .

To atmroTéAeopa eival yvwoTé : TV al®dpnon He
TO HEYOADTEPO TTAGTOG TNV EMITUYXAVOUHE, EQV
=3 / epappoloupe yia Afyo pior eAKTIKA S0vopn KGO

opdG TTOL N KOUVIAN €XEl HOAIG PTAOEI OTO HAKPUL-
vOTEPO Onpeio Tng d1adpopng TNG - aTrévavTi Hog -

Eik. 64

Kol apXiCel va emoTpéper ( BA. Eik. 85 ) TOTE, SpwG, n ouxveTnTa, f TNG e€wTeE-
pikAg TTepPIodIkAg SUvapng eivar i pe TN ouxveTnTe, fo , TNG eAelBEPNG CGd-
pNoNS TNG KOUVIOG™.

MapatnpoTe 611, 0’ AUTH TNV TEPITTTWOT, N SOVOUN Kol N Kivnorn €xouv TNV

id1ax popd ( PA. Eik. 66) dSnAadn To €pyo Tng e§wTepikiig SUvapng oTn povada Tou
XpOvou eival TTaporyOpevo .

 H koGvial ( ‘oucdpa’ ) Kiveitou fién e T ouXVOTNTA TG EAEUBEPNG TOAGVTWOTIG TNG -
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Xe pia TéTOo10 TOAGVTWON TNV
KOT&OTOON KOTG TNV OTroia TTapa-
TNPOUHE TO PEYIOTO TTAGTOG TNV O-
VOH&LOUHE OUVTOVIOHG .

Katé& To ouvtoviopd og o0oTn-
HO pE oTTWAEIES ( OTTWG €ivan Kai 1)
KoUvIa ) To TAGTOG Traipvel pia ov-
YKeKPIPEVN pEYIOTN TIPH, Gpa N pé-
yioTn Suvapikl eVEpYEIa Kail ) ov- f=fy  WF axs0
voAIkn evépyeia Siatnpouv pia
oTabep TIPA® ALTO Onpaivel OTI
KOT& TO OUVTOVIOUS 0 PUBHOS pE
TOV 0TT0i0 01 SUVAUEIG TPIPAS KaTAaVOA®DVOLY £pYO eivai 810G Pe TO PLUBPS pE TOV
otroio n e§wTepIk TePIOdIKA dUvapn Tap&yel £pyo .

Eik. 65 Eik. 66

Tnv TOAGVTWON 1 OTroi0r EKTEAEITAN LTTO TNV eTTIOpaON £EWTEPIKAG TTEPIOOIKAG
dVvapng - ave€ApTnTa AT TO €6V PPICKETAI O KATAOTAOT OLVTOVIGHOU 1 X!
- TNV OVOPGLOUHE £EQVAYKAOTHEVT TOAGVTWOT).

Mapadefypata cuvroviopov

To @aIVOPEVO TOU GUVTOVIGHOU EPPAVICETAI ] HTTOPET VO EPpavIOTE] OXEOGV
TavToU OTn uvon :

‘OXa Ta LAIKG 1), YEVIKOTEPT, TO PUOIKA OCUOTAHATO £XOLV POt CUXVOTNTO,
n omroia eEXPTATAI ATTO XOPOKTNPIOTIKG TNG KATAOKELIS TOUG ( ‘(PUOIKE Xapai-
KTNPIOTIKG' ) KOl PE TNV OTTOI0l EKTEAOVV TIG EAEVOEPEG TAAAVTWDOEIG TOUS .

AUTA 1 BLUXVETNTA ovopGleTal Quaik ouxvéTnTa >, fo

‘Otav ouvpPel va epapp6ovpe 0To COOTNPO Pt EEWTEPIKI TTEPIODIKT SOV HE
TETOIO OLXVOTNTO, f WOTE O AVTIOTOI- ¢
X0G pUBUGG TTPOOPOPAES EVEPYEIOG O aL- ‘

TO va avTIoTOBI el o€ K&Be KUKAO TIG O .
0

TIWAEIEG TOU OVOTHHOTOG OE EVEPYEID, — — == s AV
TOTE TO CUOTNHO TOAGVTOVETAI HE PEYI- NP xapri
0TO TAGTOG.
/g , , TaAGpEvO
Mepikég popég To paivopevo TO Eix. 65 Biomaocv

XPNOIHOTIOIOVHE ETTWOPEA®DS, YI VO OL-
VTOVIOOUUE, TT.X., TIG XOPOEG £VOG £YXOpdOL O€ pitk GUYKEKPIPEVI CUXVETNTO HE
TN BorBeia evdg diammaocwv (BA. Eik. 67) ( ‘koVpvTiopa’ opyGvou ) .

21 - <
1j 18100VXVOTN T
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AMEG POPEG TO PAIVOHEVO TOU CUVTOVIOHOU PTTOPEl VO TOPel KATAOTPOPI-
K6, SNHIOLPYWVTOG TTOAD PEYGAN ATTOPGKPUVOT OTTO TNV KATAOTOOT IGOPPOTTIOG
TOU CUOTHPATOSG, TT.X. HIOG KATAOKEVNAS, Kal, TEAIKE, KATAOTPOPH TOL GTIWS TNS
Yépupag Tov Tacoma Narrows, n otroia kaTéppevoe To 1940 Adyw ouvTOVIGHOD
oL TTPONRABe T 0pIOVTIO AVENO .

O Gvepog oxnUaTICE TTEPIOOIKG biveg KATW aTTé TNV YEpupa. K&Be popd Tou
oxnHoTi{éTav pia 6ivn n yépupa dexéTav éva mAfypa. H ouxvétnTa pe Tnv o-
Toia dexOTAV N YéQupa auT& Ta TEPIOdIKG TTARYHOTA ATAV 60T KOI 1 PUOIKNA
ouxvéTnTG TNS ( BA. Eik. 68 ) .

Eik. 68

MG&vTws, To ATUXEG OTN CUYKEKPIPEVI TTEPITTTWON SV TAV PHOVO N COPTITW-
on Twv 00 cLXVOTATWY OAAG KOl TO OTI 1 YEPUPA KOT& TNV TOAGVTWOT] TG Sev
eixe PEYGAEG ATTOAEIEG, PHE ATTOTEAEOPO KAT& TO OUVTOVIOHS TNG VO PTAOEI O
APKETG HEYGAO TTAGTOS .

MTropobpe va avagépoupe kol GAAG TTOPASEIYHOTO OTTWG TO OTTGCIPO EVOS
KpLOT&AAIVOL TTOTNPIOD Tou KPaoioL ( BA. Eik. 69 ) o€ CUVTOVIOHO pe KATTOIX O-
6 TIG VPNAEG TLXVOTNTES TNG PWVHG EVOG LPIPWVOL TPAYOLBIOTH TNG OTTEPASG,

1] 6TTwG 1 HEYIOTOU TTAGTOUS TOAGVTWON
o0 eKTEAEl KATAKSPLPO Eva TPEVO, GTAV
QAUTO - TPEXOVTAG TTAVW OTIG O10NPOTPO-
XIEG - oLVTOVICETON KATS TNV SIGPKEI TNG
KOTOKOPUPNG eEAVOYKOOPEVNG TOAGVT®-
O1G TOL TNV OTTOIX EKTEAE AGYW TWV KO-
TAKOPLPWV TANYHETWV TTOL 6EXOVTal
TTEPIOSIKG 01 TPOXOI TOL A6 TA ONpEia 6-
TTOU Ol TEAEVTAIEG EVAOVOVTAI HETAED
Toug ( BA. Eik. 70) .

Eik. 69
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Eix. 70

“Eva TEIPApa GUVTOVIGHOU OTO EPYAOTIPIO

H digtaén Tng ewtoypapiog ( BA. Eik. 71 ) epiAap-
Bavel pia yevvATpia oLXVOTATWY, £€va SovnTh TTOL OULV-
oéeTaun padi Tng, KABWS Kal Eva COCTNHA TO OTTOI0 OTTO-
TEAeITal a6 HV0 KATAKOPLPO EAATAPIN KO AT Eva
OWpPa HETOED TwV dVO eAATNPIwVY .

O dovnTrg propei va S€xeTan EVOAAAGOOHEVT APHO-
VIK] TAON YVWOTHS OUXVOTNTOS KOl VO TN HETOTPETTEL
€ aTA apUOVIK] TOAGVTWON TNG 610G CLXVOTNTOS
OTO KATWTEPO GKPO TOU KATW EAATNPIOL .

Me Tov Tpé1ro aVTS pTropolpe va vTroGAovpe TO
0bOTNHA, SI80YIKG, Ot EEAVOYKAOHEVES™ TOAAVTAOTEIG
pe oLXVOTNTEG TTOL Ba eIAEyovpe pe Tn) BorBeia TS
YEVVATPIOG GUXVOTATWV .

6n Mapapartikn SpacTnpIdTNTA
¢ Xuvappoloyfote Tn diGradn Tng Eikévag 71 .

Eix. 71

¢ MpoobdiopioTe TEIPAPATIKG TN PUOIKT KUKAIKI] OUXVOTNTQ, W, TOL CUOTH-

poTOS .

¢ EMAEETE OTN YEVWATPIX CUXVOTHTWV i KUKAIKA OUXVOTNTO, W, MIKPOTEPN
até TNV W, Kal VTTOBAAETE TO CUOTNPA O€ EEAVOYKAOHEV TOAGVTWOT HE

oLXVOTNTA TV W.

0 A@oU apAOETE Vo 0TAOEPOTTOINOEN TO PAIVOHEVO TTOU AKOAOVBET, HETPHOTE
TO TAGTOG TG OTOOEPOTTOINHEVNG TOAGVTWONG TTOL eKTEAET ) péila .

¢ EmravoAGBeTe To 1610 KOt pe GANEG KUKAIKEG OUXVOTNTEG KATW KOl TIAV® O-
6 TNV TIPA ®, , PPOVTILOVTAG V& EXETE KAl HEPIKES TIMES TNG W TTOAD KO-

VT& 0’ QUTHV .

2, ’3 P P z z 3 -
?H HEAETN TWV PUOIKWDY TAAQVTWOEWY TOV CUOTHUATOS, TIEIPOEOTIKA KOl BEWPNTIKY, HTOPET vai

avaTeOel WG OLVOETIKI) Epyaoia aTTo Tov KaOnNynTrj .
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® TI TTOPOTNPEITE KATS TNV EEAVOYKOOHEVN TOAGVTWON TOV OOHATOS ;

® KaTooKEVAOTE TO OIGYPOPHG :  TAGTOUG TNG TOAGVT®WONG — KUKAIKG OUL-
XvOTNTOG .

® TI TTAPOTNPEITE OTO SIGYPOAHHA ;

2TO TIPONYOUHEVO TrEIPOH HTTOPOVHE VO SITTIOTWOOVHE OTI :

o. To o@pa Teivel TTPOOdEVTIKG var TOAGVTWOET P TNV KUKAIKA OUXVOTNTO, W,
oL ToL emIB&ANoLE eEWTEPIKG * TEAIKE TOAQVTAOVETAI PE TNV £EWTEPIKN KUKAI-
Kfj OUXVOTNTQ, W, €0TW KA EQV TIPONYOUHEVIG TOAAVTWVOTAV PE TI) PUOIKI KU-
KAIKA] oUXVOTNTA TOU, W.

. O xpdvog peT&Paong TOL CUOTHHATOG O TOAGVTWOT| HE KUKAIK OUXVOTN-
TO TNV W, TOIKIAAEI, av&AOYQ pE TNV TIPH TOL W: 600 IO KOVTH 0TI PUUIKN OL-
XvOTNTQ, 0, , BPIOKETON N TIPK TOL W TGCO 0 TTOAD XPSvo XpeIGleTal TO OVOTH-
HO YIO Vo pTGOEl OE pia 0TABePOTTOINPEV TOAGVTW™OT) .

Y- To TAGTOG TNG TOAGVTWONG KATG TN HeTaPOTIKNA TTEPiodo PaiveTan va pe-
TaBAAETOI, GUEOPEIOVPEVO TTEPIODIKG PE GUXVOTNTA PIKPOTEPN KT QUTHV TTOU
£XE1 TO KOPIO PAIVOUEVO .

6. MNa TIg oTOaBEPOTTOINHEVEG TOAAVTWOOEIG TIPOEKVYPE TO €EHG SIGYPAPHO TOV
MAGTOUS, A(f), Of OLVGPTNON PE T oLXVOTNTA, f

Aiaypappa X

Af) | (cm)

1.5}

125 .

1F

0.75 B

05 o '

0.25 c
) ) . ) . (H)
2 4 6 8 10 f

Eix. 72

61OV PaiveTal KABAPS 6Tl TO PHEYIOTO TTAGTOG TTHPATNPEITAI TIEPITIOUL YIO TNV TI-
M f=1.4Hz, nomoia BpfokeTal TOAD KOVTG OTN QUOIKE CLUXVOTNTA

f=1.38 HZ 1oy ouoThpaTog - TNV OTTOIX EiYaE TTPOOGIOPIGE! TTPONYOUHEVQS €-
ToNG TTEIPOPOTIKA .
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>1n ovvéxelia, Ba bOToLE Pitt TTOIOTIKY|, TTEPICOOTEPO, TTEPIYPOAPI] VIO TO
TG CUPTTEPIPEPETO EVA PUOIKG OUOTNHO, GTOV, AVOYKAOTEl vor ekTeAéoel e€ar-
VOYKOIOHEVEG TOAGVTWOEIG HE OUXVOTNTO SIGPOPETIKI OIS TN PUOIKI] TOL .

Etriong, 6o So0pe TTOTE EMTUYXGVETAI CUVTOVIOHOG — GAAOTE £TTIOLHPNTES Kal
GAAoTE QveTTIOOHUNTOS ( HEPIKEG POPEG KOl KATAOTPOPIKGS ) — KATA TNV e€ava-
YKOOPEVN TOAGVTWOT £VGG PUOIKOU CUOTHHOTOS .

4.4-2 E&avayKaopéveg TOAAVTWOEIG KXI GUVTOVIOHOG —
- KapmoAn ovvroviopov

H eAe0Bepn TOAGVTWON £VEG PUOIKOD CUOTHHOTOG

K&Be puoik6 o0oTNpa SIOBETEI ATTG TNV KATAOKELI TOU HIG QUOIKA GUXVOTN-
TA, W, Mg aUTAV AKPIBWOS TNV OLYVOTNTA - €6V TO OVOTNHO dloTapaxOel Aiyo, €-
OTW, X,, ATI6 TN BE0N IG0PPOTTIGG TOL KO OTN OLVEXEID OPeDEl EAeVBEPO - B axp-
Xioel var ekTeAel piar EAe0Bepn TOAGVTWOT), 1 oTroia Bax eival TTAVTOTE OITTA AppIo-
VIK} TOAGVTWON HIKPOU TTAGTOUS (X,)

X = X, OLV W, t (2)

‘Eva TETOI0 OUOTNHO XPNOIPOTIOINOOHE OTNV TIPONYOUHEV TIEIPAPATIKA dpa-
oTNPEISTNTA ( 61 ), KO €1KOVIZeTan OTNV Eikévar 73: atroTeAeiTon o1ré €var 0O Péi-
oG, m, Kal a6 800 KATOKGPLUPX EAATHPIC TNG iB10G EAAOTIKIG OTOOEPGS, E0TW k.

==~} MAGTOG TOAGVTWONS

B Mnxavikég
l'avvr]'r}pl(x SovnTrg
OUXVOTATWV

Eix. 73

H @uoikf KUKAIKA} OUXVOTNTO TOU GUYKEKPIPEVOL CLUOTHPATOS SIVETON ATTS TN

oxéon :
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E€avaykaopéveg TOAAVTHOOEIG VG PUGIKOU OCUGTHHOTOG

To ouYKeKPIPEVO PUOIKS oVOTNHO pPTTopEl var dexTel e§wTepIKA TeEPIOdIKY dU-
VAN — ouviBWS GPHOVIKI] - ETMAEYOpEVOL TTAGTOUS, F, Kol eTTIAEYOpEVNG KUKAI-
KAG OLUXVOTNTOG, W, HEOW EVOG PNXOAVIKOU TOAGVTWTH OLUVOEDEPEVOL OTO EAED-
Bepo Gkpo Tov, E :

Fe= Foouovot (4)

Y16 Tnv pévipn emidpaon Tng mapamdvw dVvapng ( 6TTwg eidape Kol 0TO
Telpapa ) To oVOTNHA HOG ApXIoe va eKTEAET pia eEavayKaopévn TOAGVTWON
S10opeTIKH aTTé TNV eAeBEPN TAAGVTWOT] TOU .

MapatnpAoope 6TI, KATG TO APYXIKG XPOVIKG SIGOTNHA EPAPHOYAS TNG £€wTE-
pIkAg dVvapng, n eavaykaopévn ToAGvTwon dev efye oTABEPS TTAGTOG ( peTaPor-
TIKG POAIVOPEVO ) .

KoaTé To peTafaTiké pavépevo To OOOTNHA “BUPGTON” GKOHN TI) PUOIKH KUKAI-
Kfj OUXVOTNT& TOU, W, EVM EPEIG TTPOOTTABOUHE var ToL eTTIPGAOLpE, OTT6 €€w, pict
GAAN Kivnor, epappGlovTag TIAVM TOL aPHOVIKA SUVOpN KUKAIKAG CUXVOTNTOG, .

Mapatnproope emTAéOV, OPWS, GTI, HETG A6 KATTOIO XPOVIKG SIGOTNHG, TO
TAGTOG TNG £EQVAYKAOPEVNG TOAGVTWONG TIPAKTIKG OTAOEPOTIONONKE O€ pick Ti-
pn, é0Tw, X,, Kal 671 1 EavayKaopévn TOAGVTWOT €YIVE ATTA GPHOVIKH :

x =X, 0ouvwt (6)

HE KUKAIKI) OUXVOTNTO, ®, GUTHV TNG e§WTEPIKIG TTEPIODIKIAG dVvOpNS.

H katé@oTtaon otny omoia, TEAIKE, KATOARYEl TO OUOTNHO — GTTOV 1} PUOIKI)
TOAGVT®WOT TOU CLUOTAPATOS dev ival AlOONTH Kot 6TToL N e§WTEPIK TOAGVTW-
on €xel KLPIOPXOEl, TTPOKTIKA, TTAAPWS - OVOPGLETOI POVIHN 1] OTAOIHN KOTG-
OTOOT, KOI HE QUTHV, OVOINOTIKS, Bar AIOXOANOOUHE .

To TAGTOG X, KOI 1 KUKAIKI] OUXVOTNTQ, , TNG e§AVOYKOOHPEVNG TOAGVTWONS
0TI HOVIN KATEOTOOT OVOPGLOVTaI, GVTIOTOIXC, TTAGTOS KOI KUKAIK) CUXVOTNTO
NG e§AVOYKOOPEVNG TOAGVTWONG .

OTmroi0dfiTToTe PUOIKG CVOTNHG pTTopel vo dexTel e€wTepIKA TrEPIOdIKT SUvar-
Hn, va eKTEAEOEI EEAVAYKOOPEVEG TOAGVTIOEIG - ETTIOVHNTES 1] AVETTIOVUNTES —
KOl VO TTOPOLCIACEl TNV TTAPATTAV®W CGUPTTEPIPOPS .
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Zx£on ouvToviopou

To mAGTOG X, BEWPWVTASG, YIa AGYoug OTTAGTNTOS, HOVO OpEiwTES e€avayka-
OpEVES TOAOVTWIOEIG , PTTOpEl E0KOAX Vo TTpoadlopioTel * :

F
X, = —" (12)

D-m o?

61ou: m, D To XapoKTnpIoTIK& Twv EAEVOEPWY TOAAVTOOEWY TOU GUOTHHATOS
Kol ® F, To XapakTnpIoTIKG ( KUKAIKA ouXVOTNTO Kol TTAGTOG ) TNG £€WTEPIKAS
appovikig dvvaung . H oxéon (12 ) ovopdletan ‘oxéon ouvToviopol’ .

KapmiAn Zuvroviopou
210 diGrypappa Tou akoAouBEl ( BA. Eik. 74 ) BAETeTE TTAdG peTABGAAETON - OOp-

@wva pe TNy (12)) - To TAGTOG, X, =A(f), WS OLVAPTNON TNG OLXVETNTAS,

!

= % + TN e€wTePIKAG dUvoung (4 ):

Aiaypappa XI Eik. 74 H ovykekpipévn
d0vapn mov epappéleTal
oTto oboTnua Tng Eikévag 74
éxel TAGTog Fy= 1.62 x 10 °N
KOl OUXVOTNTEG Ol OTTOIEg
KUpaivoVTal OTnV TrEPIOXH Ti-
pav 0.1 — 10.0Hz, evad n puoi-
KF) OLXVOTNTA TOL CLOTHHO-
T0G &ivan v, = 1.38 Hz kau n
pGa ToL CWHATOG M =46 gr.
Eix. 74

MapaTtnpoVpe 6TI N TAPATTGV® KAXPTTUAN CUVTOVIOHOU €Xel TNV (61 Hop@n
PE TIG QVTIOTOIXES TEIPAPATIKEG KOPTTUAES TNG Eikévag 72.

Etriong, moapaTtnpolpe 611 To TAGTOG X, YIa& ® = w, TPOPAETETAI VO TTaip-
VEI TTOAD PEYGAES TIPEG.

EidikéTepa, Spwg, yia @ = w,: To A (w) TTPoPBAETETAN VX YiveTal ATTEIPO.

ZTNV TPAYHOTIKOTNTA, TO TAGTOG TOAGVTWONG KATG TO CUVTOVIOUG YiveTal
ATTAGG OPKETS peYSA0 >, 6Trwg SiamoToape ( BA. Eik. 72 ) oto EpyaoTripio Gu-
o1kii§ ( TeipapaTikg dpaotnpidTnTa (61) ) .

* Amreipo Ba yIvéTav 0€ €var 15aVIKG LOIKS GUOTNHO XWPI§ TPIBES ( HOVTEND ), TToU Bt exTeNOGOE
eavaykaopévn ToAGvTwon ‘H TéTo10, SHWS, OVOTNHA OTNV TTPAYHATIKGTNTA Sev LTTEPXE! KOl OUTE
TIPOKEITAI TTOTE VO KATOOKELAOTES ( BA. 20 BgppoSuVOUIKG VB, KepGAaio T).
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To 600 peydho YiveTal TO TTAGTOG KATA TO OLVTOVIOHO £E0PTETOI QTS TNV
TOISTNTO TOL £EAVAYKALOHEVOL OE TAAGVTWOTN CUCTAPOTOS. MeyoAbTEPO TIAG-
TOG TETUXAIVOUHE, 6TOV O€ £va GUOTNHA PHEIDOOVHE TIG TPIPES ( CLVTEAEOTIS
TOIOTNTOG HEYGAOG). TNV TePITTWOTN, SPwS, TNS YEupag Tacoma Narrows,
ov KaTéppevoe To 1940, 6Tav TNV {avakaTaokebaoav, XPEIGOTNKE VO T OXE-
d1Goouy pe TPGTTO TToL var el peYaAUTepES TPIPES ( SnAadr, va TTapovailer pi-
KPOTEPO OLVTEAEOTI] TTOIGTNTAS O OUVTOVIOHBG), WOTE, GTOV AUTH, EVOEXOHEVWS,
EavaouvTovi{éTav, va TTapovoidide HIKPGTEPO TTAGTOG, TO 0TT0i0, A0V, b€ Bat -
Tav IKAVO va T B€oel o€ Kivbuvo VEag KATApPELONS.

ApIOUNTIKI EQappoyL:

“Eva mhoio pe uBiopa h = 4.9 m, o Apepn BGAacoQ, ptropel — epdoov dia-
TOpPOXTEl OTT6 TN BE0N GTTOL IC0PPOTTEI KATG TNV KATAKOPLPO - VO OIPXIOEl v
eKTEAE EAEVOEPN TAAGVTWOT] WG TTPOG TNV ETTIPAVEIX TNG BGAACCOS pe TTEPiO-
6o, mepimou, T, = 4.433s.

To 1610 mAofo og éva Taid Tov akivnToTolEiTal aTd PAGPN OTIS PNXAVES
TOU KOI CUVAVTAEI KOPOTA TV OTTOIMV 800 d1000XIKEG KOPLPES ATTEXOLY
L = 20m. Ta KOpaTa €X0LV TETOIO HOPPH, WOTE VO GOKOVY KATOKOPUPO TTEVW
oTo TTAoi0 e§WTEPIKI appOVIKA dOVapN .

a. Moiax Tax0TNTO TV KUPEAT®Y B TTPOKOAOVTE TOAGVTWON HE PHEYIOTO
TAGTOG OTO TTAOIO pE KIVOUVO VO HETATOTIIOTEN TO POPTIO TOL Kail Vo ou-
NiGéer ;

. E&v o1 pnxavég Tou Aoiov dovAsvay, B PTTOPOVOE O KATTETAVIOS VO G-
TTOQUYEl TO GUVTOVIOPO TOUL TTAOIOU OTTO Tr) CUYKEKPIPEVI) CUXVOTNTO HE
TNV OTTOIX TAX KOPATO (PTEVOLV OTO TTAOIO KOl TO OVUPOVOLY TTEPIOSIKS ;
Mg Ba propovioe va yivel avTo ;

ATTQVTHOEIG:

o. H ouxvétnTo, éotw f , HE TNV oTroiar TOr KOPOTO TGVOLY OTO TTAOIO Of-
TTOTEAEN T CUXVOTNTA TNG EEWTEPIKIG APHOVIKAG SVVAHNG TTOU OOKEITAI KATO-
KOPLPO TTEVW TOU .

E&v o xpdvog 1rou xpeidideTan pia Kopugr KOPOTOG, Yo va diaTpé€el Tnv o-
méoTaon L, mou améxouy peTadl Toug U0 diIadoxIKEG KOPLPES, eival, T, TOTE
n ToXUTNTA TOL KOPOTOG B diveTan amré Tn oxéon :

L
= —_— 1
L= (1)
H ouxvétnta, f, Ba Sivetan amé ) oxéon :

1 &@1EN KOPLPNRG KOUATO!
f = 1d@idn pTcpns poTos (2)
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H tax0TnNTQ, 0 TOL KOPATOG OE OXEDN PE TN OUXVOTNTA, f , TOL KLHOTI-
opoU Ba divetan (Adyw Twv (1) kai (2) ) omd T oxéon :
v=Lf (3)
To Aoio Bar KGVEI, KATAKOPLUPD, TOAAVTMOOEIG PHEYIOTOL TTAGTOUS, GV GUY-
el N oUXVOTNTO TOL KUPATIOPOU V& CUUTTECEL HE TI OUXVOTNTA TWV EALVOE-
PV TOAAVTOOEWV (“16100VXVOTNTA”) TOL TTAOIOUL :

f=5o (4)

H Tax0TnTO, £0T L, TOL KVHATIGHOD, N OTTOIX B TIPOKAAETEI TOAGVTWOT)
péyioTov AGTOUS 0TO TAOIO, Bar SiveTal, AoiTrdy, (Adyw Twv (3 ) €wg (4 ) ),
atré T ox€on :

5 L
:L = —
v=lfo=g (A)
p o 20m m ’
OmoTe : = =45— A
v 4.443 s 45 S Sy

B. ‘Otav o1 pnxavég Tou MAoioL SOUAEDOLY, O KATTETAVIOS £XEI TNV SLUVATS-
TNTA VO O@OEI KATTOIG TOXUTNTA GTO TTA0IO, N 0TToiar CLVOLALOHEVN HE TNV TO-
XOTNTA TOL KUPATIOHOU aAAGCEl TNV TaXOTNTO HE TNV OTTOIX Ta KOPATO B
@TAVOLV 0TO TTA0I0 ( OXETIKI TaXUTNTA ) . Kot auTd Tov TpoTo oAAGEEl n) ou-
XVOTNTQ TOU KUPOTIOPOU, 1) OTTOIX ETMAEYETOI VO €XEI TIHI TTOUL V& OTTEXEI OTTO
Tn 6edopévn TIPN TNG 18100LXVETNTOG TOL TTAOIOU.

4.4-3 H onpacia Tov guvtoviopov otnv Texvoloyia kar otnv “Epgvva

O ouvTOVIOPGS ePPaviCeTal oXedGV TTAvVTOD 0T PUON Kl CUPHETEXE O€ Sioi-
Oikaoieg avToAayiis 1] atroppdgpnong evépyelag. Me TéToleg diadikaoieg eTiAe-
KTIKI G OTTOPPOPNONG EVEPYEING OUYKEKPIPEVNG OUXVOTNTAG eENyeiTal 1 dnpiovp-
Yiot Tov XpoH&TwV YOp® HOS 1 TNG TTAPOLOING TV SIA@AvAV DAIK®V.

Me avéloyeg peB6d0LG o1 eTTIOTAHOVES , HIHOUpEVOI TN U0, XPNOIHOTIOI00V
TIG eAVAYKOOHEVEG TOAQVTWOEIG TTOV TTPOKAAOUV NAEKTPOHOYVNTIKG KOPOTO,
TIPOKEIPEVOL VO PEAETHOOLY TN Sopr TNG BANG 1 TIG KIV|OEIG TWV HOKPIVGWV 0LUPA&-
VIOV COPETWV, HEAETOVTAG TO YPOHHIKG TOUG ] T OLVEXH PAOUOTO XTTOPPO-
enons -






EPOTHXZEIX - A KHXEIX -TIPOBAHMATA

10.

11.

12.

‘O0o0 10 CUXVE ETTAVOAAHBAEVETOI VX TTEPIOOIKG PAIVOPEVO TOOO 1 CUXVO-
TNTG TOL :
a. eival pIKkpSTepn  B. eivar peyoAdTepn Y. aAAGCEl YPNYOPOTEP TIPES

2mrad |
Sk

‘Eva (1) Hz 1000t pe o. OWOoTO [. A&Bog

To HIKPATEPO TTOLAT TTOL LTTAPXEI, TO KKOAIPTTPI », KIVEl TO PTEPA TOL TGV
2 2 C 2 2 < 2 2
KGTW pe ouxvoTnTa 70 = . KGBe m600 XpOvIKo diGoTnpa Ta PTEPE TOL

aAA&ouv kaTehBuvon Kivnong ;

FewoTaTIKGG AéyeTal €vag SOpLEPGPOG O OTTOI0G TTAPAUEVEI OTABEPS TTAVWD
a6 éva onpeio TNG emM@AVEIAG TNG YNS ( T.X. £VOG TNAETTIKOIVWVIOKAGS do-
PLPOPOG). Me TToIa CLXVOTNTA TTEPIOTPEPETAI YOPW OTIS TN YN ;
‘OTav KOUVAPE TO XEPIO HOG HTTPOOTE 0T QWTIOPEVH 006V TOU LTTOAOYI-
OTH HOG 1} HTTPOOT& 0TV TNAESpAON, N Kivnor] TOUG HOG PaiveTon diaKo-
mTépevn . Nati ovpPaivel avTé ;
‘Eva rodAaTo KIVeiTal 0To OKOTGSI . KovT& Tou avaBoofrjvel To (Ads

€vOG auToKIVTOU pE ouxvoTnTa f =2 Hz, kai ol akTiveg Tou TTOdNAGTOL
aivovtan akivnTeg. O Tpoxol Tou TodnAGTOL €xouV OKTiva R = 28 cm.
Me Troia peTagpopikr] ToXOTNTA KIVEITOI TO TTOOHAGTO ;

MoAAEg popég ae Tauvieg Tou oivepd BAETToLHE GTI o1 TpOXOl 0TI GHaES 1
o€ K&ToIx TTOAIG QUTOKIVITA TTEPIOTPEPOVTAI AVATTOOa OTTd 6, TI B TTEpI-
Hévape yia Thv kiviion mob PAEToupe oTnv 086vn . NaTi oupPaivel auTo ;
KéBe opar] KukAikr| Kivnon Snuiovpyel atmAr appoviki ToAGvTwon .

a. owoTo B. AdBog

H o1Af appovik ToAGvTwon Kai N avtioToryn opoAf KUKAIKA Kivnon éxouv:
a. Tnv idiax Tepiodo  P. SiapopeTIkEG TeEPIGdOVS Y. TNV Bl oUXVETNTO
6.010opeTIKEG oUXVETNTEG €. TNV iBI1a KUKAIKA ouxveTHTa L. SiapopeTi-
KEG KUKAIKEG OUXVOTNTES
Mia kivnon eivar atrA] appoviKr] TOAGVT®OoT TTAGTOUS X, = 3Cm Kol OUXVO-

™mrog f = % Hz. Tpayrte TNV e€iowon B€ong kal Tnv e&iowon Tng Toyv-

TNTOG TOUL KIVNTOU O& OXE0N HE TO XPOVO .

MTropolpe va katoA§ouvpe o pia oxéon HeTOED TNG PEYIOTNG EMITEXULV-
ons o, TNG PEYIOTNG TOXUTNTAS L, KOl TNG HEYIOTNG aropdkpuvong R (4
X,) Kol Tds ; Mol Ba eivan T6Te n akpiPig eiowon Tng emTdyxvvong oTnv
atrAr] appovik) TOAGVTWOT ;

‘OAeg o1 aTrA£G OPHOVIKEG TOAGVT®OEIG 0T pUon eival pOivouoEg :

a. owoTé B. AdBog
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13.

14.

H o1Af appovikr] ToAdvTworn eivon :

a. 16avikq kivnon  B. dev vrdpxel oTn PUON Y. pITopEl va eivar gpBivou-
oo &. £xe1 oTaBePS TAGTOG €. £Xel 0TABEP KUKAIKA oUXVOTNTO 1. Oev
£xel aTabepr| Tepiodo .

15.

16.

17.

ATIé TOl TTAPAKATW SIOYPAPHOTO TTOI0 TTXPICTAVEI ATTAI) QPHOVIKA TOAG-
vTWon ;
Aiypappa | Aicypappa Aicypappa lll
v o F
X X X
Aigypappa IV AiGypoppa V Aidypappa Vi
o F Eox
X X X

MpoacdiopioTe TNV epiodo Tng eAelOePNG TOAGVTWONG TOL CUOTHHATOS TNG

€Ikévag 36, yia k =33.25 % Kol péda apadidbiov m = 1.044Kgr.

E€avaykaopévn AéyeTal giot ToAGVTWON 1) OTroio: YiVETal LTTG TV ETTIOpAON
pévo Tepiodikig e§wTepikig dOvang :

a. owoTé B. A&Bog

O ouVvTOVIOHGS ePPaVICETON

KOT& TIG EAEVOEPEG TOAAVTWOEIG EVOG OCUCTHHATOS

H6VO O€ PUOIKE CUOTAHOTO

HOVO O€ TEXVNTG OLUOTAHOTO

oTn Mnxavikr

pévo aTn Mnxoviki

KOTA TIG EEAVAYKAOPEVEG TOAAVTWOEIG OTTOIOVSATTOTE CUGTHHOTOS PU-
o1koU A TexvnToL

Ne o= T™Q
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18.

19.

20.

21.

22,

23.

24.

25.

26.

N. KG&Oe opd oL €xoupe eEAVOYKOOHEV TOAGVTWOT

6. étav éxovpe eavaykaopévrn ToAGVTwoN kal CUPPEl N e§wTePIKN KUKAI-
KAl oLUXVOTNTO W Va eival Aiyo HIKPOTEPN AT T QUOIKHA KUKAIKF] OUXVOTNTO!
TOU CUOTHHOTOG W, .

1o ( TIPAYHOTIKG ) (PUOIKG CUCGTIHOTO O CUVTOVIOHOS EPPAVICETOI

a. 6tav f=fo B. otav f=f, (ko (o f<fy)) Y. ToTE

8. pévov 6tav dev uvTTGpyOULY TPIPES €. pévov éTav vtrépyouvv TpIPEg
O ovvTovIopds, 6Tav ouvpPel kaTd Tn dSIGpKeIa piog eEaVOYKOOPEVNG TOAG-
VTWONG, TTPOKOAEl T6TO PEYOAUTEPO TTAGTOG O’ QUTHY 600 o1 TPIBEG TOL OU-
OTHHOTOG EIVOI HIKPOTEPES :

o. 0WoTH [3. A&Bog

Mia yégpupa n otroior atré Tnv KaTaokevn Tng ivar “eAagpi&” Kol TTapovoid-
Ce1 pIKpEG TPIPES KivBuveDEl AiYOTEPO OTTG TO PAIVEPEVO TOU GUVTOVIGHOU:

. OWOTO B. AdéBog

MpoodiopioTe TN PUOIKA CUXVOTNTA TOV CUOTHHOTOS OTNV €IKGVA 71 yio
eAaOTIKA OTABEPG KGBE EAXTNPIOL | — 2 278 % Kol p&da GOPATOS

m =46.25 gr( BewprioTe 6TI Ta U0 eAaThpIa gival IBAVIKS ) .

H idia e§wTepiki appovikr] SOvapn mévw o€ 500 S10POPETIKG PUOIKG TL-
oTAHaTa Ba eTTIPEPE! TO {010 ATTOTEAETHA

a. owaTo B. AdBog

‘Otav éva oboTnpo apxidel va ekTeAel pia e§avaykaopévn TaAGvTwon uTré
TNV emidpoon piog e€wTepIKAg TeEPIOdIKAG SUVapNS, eival CWOTS apEowS
HETG VO TIPOCTIOB0VHE VO HETPFIOOVHE TO TTAGTOS TNG EEAVAYKOOHEVNS TOK-
AGvTwong ;

AVo pabnTEg dlaBEéToLY £va EAATHPIO GyvwoTng EAXOTIKAG 0TOOEPAS , U0
foeg p&deg, M KAl VUG TOU OTTOI0L TO PAKOG UTTOPOUV vai eAEYouy . Eri-
BupoUV va KATAOKELAOOULY dU0 TaAavToUpEVES dlaTaéelg, pia didTagn ow-
Ho— eAaTAPIO KOl Vol OTTAG EKKPEPES, Ol OTTOIEG var £XOUV TNV dIa aKpIf®S
ePiodo . Mg Ba propégouy va To eMITHXOLV ;

‘Eva avTIKEIMEVO KIVOUPEVO £KTEAET OTTAR GPHOVIKH TOAGVTWON TTAGTOLG

X, = 0.02 m ko ouyvétnTag f =20Hz. . YmoloyioTe :

(i) Tnv mepiodo TG ToAGvTwoNg, (i) TNV EmMTEXVVON TOL AVTIKEIUEVOU
0To ‘KEVTPO TNG TaAGvTwong’ ( dnAadry otn B€on 100ppoTTiag ) KAl OTA
akpaia onpeiot TNg TaAGvTwong ( dSnAadn oTa ‘onpeia avaoTpo@ns TG Ki-
vnong’), (iii) TIg avTioTOIKEG TOXUTNTES TOU QVTIKEIPEVOL OTA DI ONEIX .
‘Eva oodpa pédlag m =0.2 kg ekTeAel ammAr appovikr] TOAGvTwon TTAGTOUG
X, = 20mm. H péyiotn d0vapn n otmroia dpa mévw 010 CWUA KATA TN SI6p-
Kela TNg TaAdvTwong eivan F . = 0.064 N. YrohoyioTe :

(i) TN péyloTn TOXOTNTA TOL OOHATOG, (i) TNV TEPIOdO TNG TOAGVTWONS,
(iii) TNV KUKAIKA CUXVETNTO TG TOAGVTWONG Kail (iv) TN CLXVETNTA TNG TO-

AGvTwong .
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27.

28.

29.

30.

31.

16avikG eAaTrpIo pe EAXOTIKI 0TOOEPG k =5.0 % TOTroOeTEITON OPIOVTIO

Tévw oe Aeio opiovTio Tpatédl. To €va Gkpo Touv eAaTnpiov eivan oTaOE-
po, eved 0TO EAEVBEPO AKPO TOL TIPOOAPHSLETAI OWpA péidog m = 0.20 kg.
3TN OUVEXEI, TO CWPA ATTOPAKPOVETOI OPILOVTIO, KOTG X,= 4 mm o1d T
B€o1n G1TOU 100pPOTTEl, KO OPAVETAI EAeUBEPO. Oa gival N Kivnan Tou O
okoAoLBFoEl aTrAr] appoVvIKH TOAGVTWAON Ko YIOTT ; Av vail, UTTOAOYIOTE :

(i) Tnv mepiodo, (i) T péyloTn emTéyvvon, (i) Tn péyloTn KIVNTIK EVEp-
Yela, Kai (iv) Tn p€yiotn Suvoikr] eVEPYEIX TOL CUCTHHATOSG EAXTHPIO-CWHX
Sdpa palag m = 0.10 kg mpooappdleTal 0To eAeVOEPO GKPO KATAKGPU-
@ou ‘16avikol’ eAaTnPiov - TOL OTTOIOL TO Gvw GKPO eival OTABEPS — Kal
TIPOKOAET TNV ETTIPFAKLVOTN TOL eAaTNPiOLV KOT& Al =0.04m. .

>Tn ovvéxela, TPAPBGpPE TO CAOPA KATAKGPLUPA TTPOG TA KATW, KATK

X, = 4mm a1é Tnv TponyoVvHevn B0, Kol TO APrivoupe eAeUBepO . YTTOAO-

yiote : (i) Tnv mepiodo, (ii) Tn péyiotn dbvapn mou Spa Tévw oTo CWHO

KOTG TN S1GpKeIx TNG TOAGVTWONS, Kai (iii) TNV KIVNTIKI EVEPYEIO TOU GU-

OTAHOTOG GTOV TO CWHO SIEPXETAI OTTO TO KEVTPO TNG TAAGVTWOTG .

>@pa kpEpeTan amré éva ehappL eAaTrhplo . Tpapdpe To CWHO TTPOG TA KG-

TW KOT&  a1ré TNV B£01) 100pPOTTiaG Kol HETG TO aiprivoupe eAelBepo . Ma-

POATNPOUHE OTI TO OWOHX eKTEAET TTEPIOdIKN Kivnon pe ouxvéoTnTa f=0.50Hz.

(i) MeprypéyTe 1 B€0N TOL TAAAVTOUPEVOL CWOHATOS .

(ii) YIrohoyioTe Tnv €mMITGYLVON TOLU OCAOHATOG TI OTIYHA TTOL AUTG OPrVE-
To eEAUOEPO .

(i) AwdoTe TO SiGypoppa TNG SVVAPNG TTOU COKEITAI TTAV® OTO OCWPX WG
OLVAPTNOT TOL XPGVOUL YIX XPOVIKS SIGOTNHO TPIWV TTEPIGOWY .

(iv) KaTé Tn Xpovikr] OTIYHH KOT& THV OTroix TO CAHX £XEI CUPTTANP@OEI
ToV TETAPTO KUKAO TNG TrePIOdIKAG KIVONG TOL, ATTOKOAAGITOI OTTOTOP
n piofq péla Tou, eV 1N LTTGAOITIN TTOPAHPEVEI TTPOCUPHOOHEVH OTO
€AeBBEPO GKPO TOL AaTNPIOL .

Ti 6a oupPel oTnV Kivion Touv LTTGAOITTOL CLOTHHOTOS ; Oa e§akoAovBREl

vo ekTeAel Treplodikn kivnon ; Ti Ba oAAGEel oTn véa kivnon ;

"Eva oA ekkpep€g €xel Trepiodo ToAdvTwong T, = 4.2s. ‘OTav KOVTOVOUHE

TO PAKOG TOL VAHOTOG TOU EKKPEHOUG KaT& Al =1 m, T6Te N TePi0dSg TOU

yivetanl T, = 3.7s . YITOAOYiOTE Q16 Tl TTAPOATIGV® S£SOPEVT TNV ETITAYLV-
on ™S PapdTNTAG, g oTOV TOTTO GTTOL CLVEPNOAV TO TTAPATIAV®, KABWS
KOl TO OpXIKG PAKOG TOU VAHOTOG TOU EKKPEUOUS .

To oWpa VGG ATTAOD EKKPEHOUG KIVEITOI EKTEADVTOG OTTAR OPHOVIKI] TOAG-
vTwon TA&Toug 8 cm Kkail mepiddov T = 2s H p&la Tou odpaTog ival
m =0.5 kg .

OewpOVTAG OHEANTEES TIG ATTOAEIEG EVEPYEIOG, VTTOAOYIOTE :
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32.

33.

34.

35.

(i) Tn péyioTn TOXOTNTO KOl TN PEYIOTN KIVATIKA eVEPYEIX TNG HALOS TOU €K-
KpEROUS,

(ii) TNV TGON TOL VAPATOG GTOV TO WP BIEPXETON OTTO TO KEVTPO TNG TO-
AGVTWONG Tou .

‘Eva atrAd ekkpep€g £Xel KOG £ kal efval avnpTnHEVo oTré To oTabeps on-

peio O, evad 100pPPOTTED, KATAKOPLPQ, GTOV N p&la ToL BpioKeTal OTO ON-

peio O. ToroBeToVpe 0TO ONueio M T&vw 0TV KaTaképugpo OO’ kal o€

otméoTaon (OM) = % até To OOPA €va Kapgf, TTov Ba epTrodidel To VO
va PeiVEl TEVTWHEVO, OTTOTE PTAVEI 0TI BEON AULTH KIVOUHEVO TTPOG T OpPI-
oTEPG .
ExTpémroupe Afyo, TTéAI, TO eKKPEPEG AT TN B€aT 100pPOTTIG TOU KOI TO
a@Rvoupe vor TOAavTwOEl eEAeDBEpO .
(i) Meprypdpre kau €€NYOTE TNV KIVION TOU EKKPEHOVG 1 VEa Kivnon Ba &i-
vail TrePIodIK ;
(ii) MpoodiopioTe TN véa Tepiodo kal GLYKPIVETE TNV HE TNV TTPONYOUHEVN.
(iii) Xe Tro10 UPog B BpiokeTar To A”, GTTOL Ba AVACTPEWE! VI TIPWTN PO-
p& TNV Kivor Tou To oDUa PeTE TNV vapén TNG aIdPNoTg TOL OTO A;
(iv) Moo Ba eivarl N TaxOTNTA TOL CWHATOS 0TO oNnpeio O;
(v) EkT6g amré Tnv mepiodo T1 GANo Bar oAAG el peTadl Twv dVo a.a.T. de€Ic
Kol aploTePd a1ré TNV Kataképugo O'MO;
Mikpd6 vépiopa BpiokeTal Tavw og opi{6vTio TPATTES! WG TTPOG TO OTTOI0OEV
KIVEITOI, VA TO TPATTEQ eKTEAE TOAQVTWOEIG KATAKOPLP . EGv 01 TaAO-
VTAOEIG QUTEG £xouV TTAGTOG X, = 100 cm, UTTOAOYIOTE TN PEYIOTN CUXVO-
TNTA TOAGVTWOTNG, KATG TNV KATAKOPUEPO, YIO TNV OTTOI TO OOHA B pTTO-
pel va Siatnpel akSpn TNy eTra@n Tou pe To op1dévTio TPaTréd .
H ouvoAikn evépyeia avé TOAAVTOOHEVO GTOHO €VOG ‘KPUOTOAAIKOU TIAEY-
patog’ Trou PBpiokeTar oe améAvTtn Beppokpaoia, T, eivar E = 3 kT, étrou k
n oTaBepd Tov Boltzmann (k =1.38 x 107°) grad™).
YTTOBETOVTAG OTI TA GTOHG TOU XOAKOU 0TO KPUOTOAAIKG TIAEYHO TOU XOA-
koL (Cu) ekTeAOUV TO KOBEVA OTTAR] OPHOVIKH) TOAGVTWOT - YOPW OTT6 T pé-
on B£on 100ppPOTTaG TOUG OTO TMAEYHX - TTOU OTNV ATTOAUTH BEpHOKPATIQ,
T = 300°K, éxe1 TAGTOG X, = 8.0 x 107" m, vTToAoYioTE TN OULYVETNHTA, f,
aUTAS TNG TOAGVTWONS . AiveTal 6TI N H&da vEG ATGHOL TOL XOAKOU eivai
m,, = 1.06 x 10’ kg:
OewprioTe To oVOTNPA TOL apa&Idiov pe Tor 600 opILGVTIA EAOTHPIO OTN
oehidba 219 ( Eik. 36 ). YoBéoTe 611 To apa&idio €xer péla m =3.0 kg kau
611, UTTS TNV emidpaon Twv dVo eAaTnpiwv, eKTEAEl ATTA APHOVIKH TOAG-
vTwon Xwpig kaBdAov TpiPés . H meprypagr| Tng 6€ong Tou HECOUL TOL OHO-
&i6fov amé To onpeio 6rov aVTES I0oppoTrel HiveTan aTrd TNV e€iowon :
x = 0.6 m ovv (0.517 t)
YtroAoyioTe : (i) To TTAGTOG Kot TNV Trepiodo Tng kivnong, (i) Tnv amopd-
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36.

37.

38.

39.

40.

Kpuvon atd Tn B0 100ppoTTiag VOTEPA GO XPOvo 4s, (iii) Tnv ToxOTNTA
Tou apagIdiov PeTG aTrd 1s, Kai (iv) Tn HEYIOTN KIVTIKH EVEPYEIX TOL GHO-
E1diov.

OtwproTe 0TI Ta dVo eAaTrpia eival 1I6avIk& Kol ayvorjoTe TPIPES Kal TNV
TEPICTPOPH TWV TPOXWV.

2TO TTOPATTAV®W OUOTNHG, OF TIPOYHOTIKEG CUVORKES TTEIPGHATOS, GTTOLUTTHP-
Xav onpavTIKEG TPIPES efYape apXIkf atropdkpuvon X,= 21.125 cm.
MpoaodiopioTe TNV apxIK SLUVAIKI EVEPYEIX TOU CUOTAHATOS . XTO {d10

TEIpapa HETG XpOvo % To apalidlo épTace 0TO ATMEvavTl oneio ava-

oTPOPIg o€ améoTaon X,= 19.7 cmamé 11 6£€on 10oppoTriag . MNpoodiopi-
OTE TN VEX SUVOHIKN EVEPYEIX .
Eivou n) kivnon auTr ammAf appovikr] TaAdvTwon 1 eival @Bivovoa TOAGvTwOoT);
[Méoo TOo00OTS TNG APXIKAS OAIKNAG EVEPYEIAG XGONKE aTré TO CUOTNUO
Tpog TO TTEPIBEAAOV LTS HOPPH BEPPOTNTOS ;
>e éva Aipévi TTapovolGleTal To GaIvOpevo Tng ToAippolag, dnAadn Tng
TePIOdIKAG OPwONG TNG OTAOHNG TwV vep®V .XTIg 12.00 n dpa To peonpé-
pl, 6TAV £XOUPE GUTTWTN, TO fGOOG TV VEPWY OTNV €i00d0 TOL AlHavioD Ei-
vai 10m . 211G 18.15 1 ddpa, 6Tav €XoUHE TTANPPLPIda, TO veps €xel BéBog
30 m oTnv eioobo Tou Aipaviol. ‘Eva de€apevémAolo Tou TTePIPEVEl OTO
avoIKTG XpeldeTal TovAdxioTov 15m Bé&Bog vepol, yia va ptropéoel va
HTTEl pE Go@EAEIa 0TO AIPGVI . YTTOBETOVTOG 6Ti ] OTAOUN TWV VEP®Y OTNV
£i0060 ToL Alpaviol HETOPBGAAETOI OPHOVIKG HE TO XpOvo, vo BpeiTe, Trolx
gival n TPWTN XPOVIK OTIYHH, HETE TIG 12.00, KAT& TNV oTroia, To TAoIO,
Ba ptropel vor Tepdioel e AoPAAEIa OTTS TNV £i0060 TOL AIHOVIOU .
ZOHPWVO PE OTOTIOTIKEG YIA TX OEPOTTOPIKG TaiIax TTePITTOUL o1 piooi aTrd
TOUG ETPATEG LTTOPEPOLY OTTO VAU TIO ACGYW KATAKOPUPWY AVOTAPAEEWV
IOV TTPOKOAAOUV KATOAKOPUPES TOAAVTWOEIG OTO AEPOTTAGVO, OTAV AUTES
Slapkolv eploodTepo omé T, = 5 min, yivovTal pe HEYIOTN ETITAYXLVON
0= 0.25 g- 61rou g emiTdyLvon TNG BapVTNTAS - KAl HE piot CLXVOTNTA
f=0.3Hz.
Y1roBéTovTag 611 pix TEToIa 0ploK TOAGVTWAT efval oTTA] appovikn, Bpei-
T€ TO TA&TOG TNS.
To péoov piag xopdr|g PioAiod ToAavTdveTal pe TTAGTOG X, = 2.5 mm Kol ov-
XvoTnTa f= 440 Hz. YrroAoyioTe :
(i) Tn péylotn TOXOTNTQ, L., KOI TN PEYIOTN ETITAXVVON, O
onpeiov TnNG xopdrig, Kai
(ii) TN ovVOAIKN evépyela TNG TAAAVTOUHEVNS XOPOIfS, GV YVwpIileTe 6TI -

avToL Tov

max /

T diveTan omd Tnv €kppaon E= 1 (%) (Uma)* , 6TTOL N péla m = 10g

2
™S X0pdA.
Mia eaipeTikG evaioOnNTn OTIG KIVAOEIG NAEKTPOVIKH OLUOKELH O Kai-
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41.

TEOTPEPETO, GV TOAAVTWVETAV HE OUXVOTNTA HEYGADTEPN OIS TNV

fma= 10 Hz.. H ovokevn petagpépeTtar péoa o€ ki3dTIo, TO 0TT0i0 OTNPiCE-

Tal Tavw o€ Téooepa Spola eAaTrhpia . H ouvoAikr p&la Tou KifwTiou Ko

TNg ouokevng eival M = 50kg MNwg Ba £TTPeTTe va eTTIAEYOUV T EAXTHPIC,

@WOTE N OUOKEVI] VO HETOPEPETOI HE GO0 YIVETOI HEYOADTEPT GOPEAEI ;

Mia pog Ta kGTw KaTakdpuen dovapn, F = 250 N, omd To Xépi Hag TTé-

v 0TO ‘PTEPS’ €VOG ALTOKIVATOL pédag m = 725 kg Trpokodel éva kaTéPa-

OHO TOL AUTOKIVATOL KAT& Ax = 0.025 m. Ta EAATHPIX KAl OTA TEGTEPT

‘OPOPTIOEP’ TOU AUTOKIVATOL givai idIx . YTTOAOYIOTE :

(i) TNV edaoTikr oTOBEPG, k, KGOE EAaTnpiov apopTIoEp,

(ii) TNV mepiodo TNG PULOIKAG TOAGVTWONG TOL AUTOKIVTOU, KATAKOPU-
Pa, 6Tav évag 0dnyss p&lag m ; =75 kg kaBioel 0To TIPGVI, KO

(iii) T 6ot oupPel oTO AUTOKIVNTO, GTAV AUVTE TPEXE HE TaVTNTA L = 17.0

M s ~'Kal OLVAVTAEl CLUVEXMS ‘COPOPEKI’, TO OTTOION OTTEXOLY KOTG L
=15.0 m 10 éva o1t TO GAAO ;



