EZQOYAAO
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Xy. 4.1 To xifdtio exterel peta-
@opikt| kivnon. Ola Tov ta onpeio
£xovv TV St TayvTTO.

Xy. 42 (a) H tpoyd xdbe on-
peiov eivar kKopmoAn. H kivnon tov
COUOTOC Elval UETAPOPIKT 0POD
0  gubvypappo  tuqpo  AB
TOPOUEVEL  SpKAG  TApPIAAA0
1pog tov €avtd Tov. (B) O tpoyds
TOV AOUVO TTAPK KAVEL GTPOPIKT
kivnon. Qotdéco kdabe Bahopiorkog
Kével petapoptkn kivnon.

4-1 EIZATQI'H

YV mpoomdOeld Lag Vo OTAOTOIGOVE TN UEAETT TNG Kivnong Tov
COUATOV, OVTIUETOTICOUE MG TOPO TO COUNTO ¢ VAMKA onueia. To vAiko
onueio opileTal wg oMU TOL £xEL OAEC TIG AALEC 1OLOTNTEG TG VANG EKTOG OO
dwnotdoels. ‘Eva vAikd onueio, pn £ovtag S106TAGELS, £YEL TN SLVOTOTNTO VO
EKTEAEL LOVO LETAPOPIKES KIVIGELS.

2NV TPOYHOTIKOTNTO OAC TO COUATA £YOVV JUCTACEL KOl YU UTO,
EKTOC OO TO VO EKTEAOVV UETOPOPIKT Kivnor, UTopovv va, aAAdlovv Tpoca-
VATOAGUO GTO XDPO, VO EKTEAOVV dNANOT TEPIGTPOPIKY| (GTPOPIKN) 1], OKOUT,
ovvletn kivnon, dNAadn cuvOLUCUO PETUPOPIKNG KO GTPOPIKNG KIvNoTC.

Av o€ Koo oTEPEd GO AoKNOOVV SLUVALEIS TO GO0 TOPUUOPPOVE-
Tat, Alyo 1 oAD Kot povipa 1 Tpocmpvd. Ta vwobeTikd oteped TOL deV TOPALLOP-
(PMOVOVTOL OTOV TOLG ALOKOVVTOL SLUVALEIS AEYOVTOL HNYOVIKE OTEPEQ.

10 Ke@ALlato avtd B acyoAnBolue pe T PEAETN TNG 1IGOPPOTIOG KOl
g Kivnomng Unyovikov otepemv. Omov avaeepopuaote o oteped Ba evvoole
UnNyavikod oteped.

4-2  OI KINHXZEIX TQN XTEPEQN 2QMATQN

"‘Eva oteped omdua pmopet vo KAVEL LETOPOPIKT), GTPOPIKT| KOl CUVOETN
kivnon.

2T peTo@opKi Kivijon kd0e otiypn] 6ha To onpeio TOL CONATOSG
&ovv Ty 0w TaydTa. [lopdderypo tétolog kivnong givor n kivnon evog KiPm-
Tiov oV oMobaivel Tave cg opldvTIo EMimed0. XN PETAPOPIKT| KivoN T®V OTE-
PEDV 10YVOLV 01 VOLOL TOL S1ETOVV TNV KIVIGT) T®V DAIK®V GNUEIDV.

Metagopikn pmopel vor givon kot piol KopmoAdypoppn kivinon. To copa
TOL oyNUaToc 4.20 KAVEL LETAPOPIKT] Kivnon av 1 tayvTnta Tov onueiov A givor
fon pe v TayvTo Tov onueiov B. Avtd givon duvatd. Otav éva oteped Kavel
UETOPOPIKT Kivnom, To evBhypoplo TUNHO TOL GLVIEEL OVO TuYaia onueia Tov
petaromileTon mapdAAnio Tpog Tov e0vTO TOL. MeTapopiky| ivor kKot 1 Kivnon
7oL eKTEAOVV ot Bahoplickotl otov Tpoyd Tov Aovva mhpk (oy.4.2p).
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2T 6TPOPIKI] Kivjo1] TO 6ONA 0AAALEL TPOCAVOETOMGHO. XT1 GTPOPIKN
Kivror vrdpyel po evbeio — 0 G&ovag TEPGTPOPI|S - TOL OA0 TNG TO. oTEin
TOPOUEVOLV OKIVITO EVO TO, LITOAOUTO, GTUEIDL TOV GAOMOTOG KAVOLY KUKAIKT Kivnon.

Kotaiinio péyebog yio va meptypdyel 1o mOGO YPINYOPO TEPIOTPEPE-
TOL V0L MU0 KATOW OTLYU, Elvar 1 yoviakn) Toydtte . H yoviokn toyd-
TNTa €ivot S1vuc o TV 6ToV AEova, TEPLETPOPTG.

70 COUO TOV GTPEPETAL, KAOE ONUEID KIVEITAL LE YOVIOKN TOYLTNTO
® KO YPOUUIKT TOYOTNTO OV VIoAoyileTal amd T oyéon U =wWr, 6mov 7 1
ondoTaot Tov omd ToV AE0Va TEPICTPOPNC.

Av 1 YOVIOKT TOYOTNTO €VOC GOUOTOC OV TEPIGTPEPETAL Eival GTa-
Bepn) Oa Aépe OTL KAVEL OO GTPOPIKN Kiviio).

Ag vmoBécovpe 0Tl 0 diokog Tov oyNUoTog 4.3 TN XPOVIKN CTIYUN ¢,
€YEL YOVIOKT TOOTNTA M EVO T XPOVIKN OTIYUN L=t;+dl 1 YOVIOKN TOV TO-
yoTnTa yivetor @,=m;+do

z z z

me

(.!)A (0]
1 1 a

G WL G

z’ z’ z’

O poOpdg petafoic ™S YOVIOKNAG TOYVTINTOS TOV GCONATOS TN
otiyp] t, ovVORAlETOL YOVIOKI] EMTAYVVGT] TOV CONOTOS.
_do
dt
H yoviexn emrayoven €xel v katedOvvon tov dwavocpotos do
Ko povada 1 rad/s’.

IIpocoyn : ™ yoviwakn emttdyvvon T cvpforlovpe pe T0 EAMVIKO O VD
TNV EMTAYVVOT TOV OVTIGTOLXEL OTN LETAPOPIKT Kivion TOV GOUATOG (YPOLLL-
WIKT ETTAYLVON) UE TO AUTVIKO a .

‘Otav éva 6RO PETOKIVEITOL GTO (OPO KOL TOVTOYPOVO, aArdlel o
TPOGAVUTOMGHOG TOV AEpE OTL Kavel ovvOeTn kivnon. Tétow kivnon kavel Ty,
0 TPOYOG EVOG OTOKIVITOL, OTAV KIVELTOL TO avTokivito. Omwe cupPaivel kot pe
TO VIWOAOUTO ATOKIVITO, 0 TPOYOG oALALEL Béon oo Ywpo (HeTopopikn Kivnom)
Kol TODTOYPOVO, TEPICTPEPETOL YOPM 0O ToV AEova Tov. ZOvOeTT Kivnon sivon kot
N Kivion mov KAVEL PO POKETO OV KPOTMVTOG TN oo TN AP TV meTdéoupe
ynid. H odvOetn kivinon pmopei vo peietnlei og to amotéleopo g
EMOAAMAMOG NOG HETOPOPIKNG KOL HLOG TTEPLOTPOPIKNG Kivi|oT|C.

To oynua 4.4 deiyvet Eva tpoyd mov kvAietal. H kivinon tov pumopei va
Bewpnbel g 10 amotérecpa TG emAAANALNG HOG LETAPOPIKNG Kivnong, otV
omoio 6Ao Ta onueia Tov TPoyoL, Kdbe oTiyun, £govv TNV 1810 TAXHTNTA Ve
(oy. 4.40) Kou P0G TEPIGTPOPIKNG KIvong, yop® amd AEoVa oV TEPVAEL OO
TO KEVTPO TOL TPOYOV Kot givar KaBetoc 6° avtov (oy. 4.4B). v mepioTpo-
Q1K1 Kivnon OAo To oMUEID TOL TPOYXOV TOL AMEXOVV TO 1d10 amd Tov A&oval
TEPIOTPOPNG £YOVV  TOYVTNTES HE TO 1010 PETPO D, EPORTOUEVEG OTIV KUKAIKY] TOVG
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Xy. 43 (o) H yovioxn taydmmrta
Tov dickov av&dverot katd do . O
5ioKog £xel YOVIOKT ETLTEYLVOT 0.



Xy. 4.4 H xdlion tov tpoyo? (v)
glvar emadAniio. ™G HETAPOPIKNG
kivmong (o) Kot NG GTPOPIKNG
kivmong (B). H toyxdmra «débe
onueiov Tov TPoyov givar 1 cvvi-
OTOUEVT] TNG TOXOTNTAG TOL £)EL
AOYO petaeopikng kivnong (Vem)
KoL NG ToX0TNTAS AOY® TEPIOTPO-
onG (v).

Ew. 4.1 H tpoyd evég pucpod
Aopmtpo Tov TomobetOnke otV
TEPLPEPELNL KLALOUEVOD TPOYOV. To
KEVIPO TOL TPOYOL Kiveitan uhv-
YPOHHOL.

Ew. 4.2 To kAedl g ewtoypa-
olog kéver ovvbem «ivnon. To
KEVTPO HALoG TOV OUMG KAVEL V-
0vypopun opaAn kivnon.

Tpoytd. H topyumnra kébe onpieiov tov 1poyod eival 1 cuvieTopEVN TG ToYOTITOG Ve
AOY® HETOPOPIKTG KIVIONG KoL TNG L AOY® TNG TEPIOTPOPIKNG (o). 4.47).

(o) ® ™)
Ol Ve, Omlp V 01)3;203
L V., V., In LU
— o> >} ) i" = Jv e (\1)44

To kévtpo palag.

Mo évvola Tov amAOTTOLEL TN LEAETT) TOV GTEPEOD CMUOTOC vl 1) EV-
volo ToL KEVTPOL palag ToV GMUATOG,

Yty ewdva 4.2 gaiveton 1 kiviion vog KAEO100 Tave o Agio oplovtio
eminedo petd and pio mBnon mov 6€ytmre. H cuvolikn dvvaun mov ackeitol 6To
KAE131 etvan punoév. Av to KAedi Ntav viAud onpeio Bo Exave gvBOypopn opoin
kivnon. Topoamprote 611 vEdpyel Evo onueio Tov oV KAVEL akPIP®S TETOlN
kivnon. To onpeio owtod givar 1o KEVTPO HALoG TOL KAEWOLOV.

Kévtpo pdlog (cm) €vog 6TEPEOY GONATOS OVOUALETOL TO GNuEio
EKEIVO TOV 6ONATOG TOV KiveiTon 0T éva vVAMKO onueio pe palo
ion pe ™ pdlo Tov CAONATOS, AV GE GVTO UGKOUVTAY OAES 0L OLVA-
MLELS TOV ALGKOVVTUL GTO GO,

To xévipo palag OHOYEVAOV KOl CUUUETPIKOV COUAT®V CLUTITTEL UE TO
Kkévtpo ovupetpiog tovg. ILy. to kévipo palog evog kbPov givar to onueio
TOUNG TOV dy@VimV Tov, TO KEVTPO HALag UaG oeaipag eival To KEVTPO TNg
cpaipag.

110



To kévtpo pagog evog omporog pmopet vo Bpioketon kon ££® amd T0 M.
Tétowa givar M TEPITTOOT 1GOTOYOVG OUOYEVOVG OOKTUAIOV, TO KEVTPO WAL0g Tov
omnoiov Ppicketar 6To KEVTPO TOV. AV €va o BpiokeTon PHEGH GE OUOYEVES TEdIO
Bopvtnrog To KEVTPo Halog Tov GLUTIRTEL PE TO KEVTPO PAPOoug, To onueio oniadn
07t T0 0moio TEPVAEL TAVTA TO BAPOG TOL COUNTOS, OTTMG KoL Vo, TOTODETOEL.

Ew. 4.3 To «xévtpo palag tov
dlokov Kweitor 6mwg €vo VAKO
onpeio mov PaAleton TAGYLOL.

(o}
H xdion Tov Tpoyov \
D,

Ac emavélBoupe oty KOAon Tov Tpoyol (oy. 4.5). Katd v xoiion *—>

Kkd0e onpeio Tov TpoyoL EpyeTal drodoyKd o€ TN HE To dpopo. ‘Etot, 6tav R
0 TPOYOG o€ Ypovo dt petaxvnOel katd ds, Eva onueio A TG TEPLPEPELG TOV
Bo €xel otpagel koTd TOEO UNKOVG ds, GTO OMOI0 AVTICTOLXEL M EMiKEVTPT A 4 o
yovia df. H taydmrta v, Tov ké€vipov pnalag tov tpoyod eival

ds

cm = (41)
dt <3
ds x d0p

Opmg d9=E M ds=RdO A NG,

c Xy. 4.5 Ortov 10 xévipo palog
Tov TPOoYoV petakivnBel kKotd ds,
KkG0e onpeio otV TEPLPEPELD. TOV

v, =w R oTPEPETOL KOTA TO 1810 TOEO.

do 6
avtikabotdvrag oty (4.1)  &ovpe U, = R—— xai, enewdn — = W,
t

TEAKA TTOipvov e

‘Eoto évag tpoydg mov kvuiictatl mdve o€ mhdylo erinedo (o). 4.6). H
YOVIOKY TOXOTNTO TOV TPOYOoL av&avetal, dnAad €xel YOVIOKN EMTAYLVON.
To kévtpo pdlog tov TPoyoh ekteAel OUOAN emTAYLVOUEVT] Kiviion. AV 1
TaHTNTO TOV KEVTPOL HALAG TOV TPOYOV KATOLN GTIYUN €IVOL 0.y, OaL 1Y DEL
du dw

= —R xotteMkd

dt

U, =WR onodte

a,, =a R Xy. 4.6 Ztov 1poyd mOL KVAGEL:
omov @, M emTdyuvon Tov KEVIpov palag Kar O M yoviakh emtbyoven  Gem SaR
TEPLOTPOPTG TOV TPOYOV.

4-3  POIIH AYNAMHZX
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Xy. 47 H 6w dvvoun mepiotpé-
¢gL ™V mWOpTAL MO €VKOAM OTOV
aokeitor pokpld amd tov aéova
nepotpoens. H F” mov o gopéog
™¢ opyetar and tov d&ova Og
UTOPEL VO TEPLOTPEYEL TO CMLLAL.

Xy. 4.8 H @opd g pomng g
dovoung F Ppiloketon pe tov ko-
vova Tov SSéLOI% pLov.

Xy. 4.9 H pom mg ddvaung F
éxer puétpo F /

Av acknoovpe por Svvoun o€ va chp Tov £yl T dvvaTdHTHTA VoL
OTPEPETAL YOP® amd otafepd AEOVA TO CMUN TEPIOTPEPETAL EKTOC OV O
QopEag NG dLVAUNG TTepvAeL amd Tov Aova TeEPIoTPOPNS. ATd TV eumeipia
uag yvopifovpe 6t 1 TEPIGTPOPN TOL TPoKaAel o dvvaun eEaptdror Oyt
uoévo amd v Koatevbvvon kol to p€yebog e dvvoung oAAd kol amd To
onueio oto omoio aockeiton M Svvaun. Mo va xieicovue o mwOPTO TN
OTPOYVOLLLE KOVIA OTO TOHOAO Kol Oyl KOVIA oToV AEova TEPIOTPOPNC TNG
(nevteoédec), yiati akoua Kol pkp] dVVOUn UTopel Vo TPOKAAECEL GTPOPN
™G TOpTOG OTaV eQapproOleTal Lakpld amd Tov AEova TEPIGTPOPNG.

To péyebog 10 omoio TEPYPAPEL TNV IKOVOTNTA oG SOVAUNG VO GTPEPEL
éva oo ovoudleton pori) TG dvvapung kot cupPoriletar pe To EAANVIKO T.

A) Pomi] 6vvapung og Tpog aova

‘Eoto éva copa mov £xel T SuvatodHTNTA Vo 6TPEPETAL YOP® 0nd TOV
déova z'z . 1o copo aokeiton dOvvaun F mov Ppicketon og emimedo kdbeto
GTOV AEOVa TEPIOTPOPNC.

Pomi g 00vaung F, og mpog tov dSova meprotpopris ovopdletan
T0 OWVUGHOTIKO péyeBog mov €xel péTpo 160 pE TO YIVOUEVO TOV
pETPOV TNG dvvaung emi TV KGOt amdotacn [ g dSVvaung amod
10V GSova mEProTpoPis (poyxrofpayiovag).

T=Fl

H pom £xe1 ) o1e00vven Tov GEova TEPLOTPOPNS KAl 1| Popd TG
diveTal amd Tov Kavova Tov de5100 yepLov.
Movaodo porng givor o 1 N m.

INa va Tpocdiopicovpe Tn Qopd T pomng KAEIVOLLE T b TVAN TOV
0e&100 yeptod kol ta Tomobetode €161 MOTE VO, dElYvouy TN POopPA KATA TNV
omoia teivel va meprotpéyetl To copa 1 dvvaun. O avtiyelpag toTE divel
@opd TOL SLVIGLOTOC TNG POTG.

Av n duvaun F de Bpioketon o€ eminedo kabeto otov dEova mepioTpo-
eNG, M POTN NG €lvan iom He TN PO TOL OMLOVPYEL 1| GVVICTMOGCA TNG TOV
Bpioketon Tavm oto kdbeto emimedo (o). 4.9)

210 KEPAAOLO0 0VTO Oo LEAETAGOVUE HOVO TEPUTTOGEIC OTIC OTOIEG
OAEC 01 dLVALELS TOL BIoKOVVTOL OTO GMLATO PpickovTal 6To 1010 emimedo.

Ye 1étol0 TPOPANUATE, IO VO TEPLYPAYOLLE TNV TACT Mg SOVOUNG
VoL TEPIGTPEYEL £V GO0 TPOG TN 0L 1} TNV GAAT OPA, XPTCLLOTOIOVUE TNV
alyePpucn Ty g pomne. Katd cdppaon Bewpovpe Betikn tn ponn tng 00-
VOUNG TTOL TEIVEL VO, TEPIOTPEYEL TO OO OVTIOETA AT TN POPA TOV OEIKTMOV
TOV POAOYLOV KOl APVNTIKT TN POTN TNG SVVALNG TOV TEIVEL VO, TO TEPIOTPEWYEL
KT T Qopd Kivomg TV SEIKTMV TOV POoA0YL0D.
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10 copa Tov oynuatog 4.10 dpovv ot duvdueg Fy ko F, . To copa
€xel TN SLVOTOTNTA VO GTPEPETAL YOP® OmO A&ova Tov OEPYETAL OO TO
onueio O kot elvar kdBetog ot0 eminedo g ceridag. H cvuvolikn pomn mov
O€ETOAL TO COUN Elvar

t=1t+1, =Rl -Fl

B) Pomi 60vaung og Tpog onueio

Av ¢' éva eheBepo cdpo aoknBel dOOvaun Tov 0 opLag TG SLEPYETOL
omd 10 k€VIpo HAlag Tov, To cOua dev TEPIoTPEPETAL (B0 EKTEAEGEL LETOPO-
pkn kivnon). Av dpmg o eopéag g dvVauUNG O dEPYETOL Ad TO KEVTPO LA~
Cag tov, 10 chpo pali pe T petagopikn kivion Boa extelécel Kou mEPl-
OTPOQIKN YOP® amd &va vontd d&ova (ehedBepog dEovag) mov dEpyetTal amd
T0 KEVTPO UGLag TOLV CAONOTOC Kot Eivol kdBeTOC 6To emimedo mov opiletatl amd
T SOVauN Kot To KEVTPO HALoC TOV COMATOG.

Mmopeite vo SOMIGTOGETE TO TAPATEV® Le €va, LoAOPL ov Ppioketan
éve o Eva tpaméll. QOdvVTog T0 HoAOPL 6T0 KéEVTpPO Halag Tov, To LOAVPL KAvel
UoVo PeTaPoptKn Kiviion. Av OL®G 0GKNGETE SUVOLN OTN L TOV dkpn (0 PopEag
™G OV TPEMEL VaL OLEPYETAL A0 TO KEVIPO LALOC TOV) TOTE TO HOAVPL GTpéPeTan
YOp® oo Evay vontod AEovo mov JEPYETAL amd TO KEVIPO UAL0C TOL Kol TOVTO-
ypova petakwveitatl. H petapopikn kivion pmopel va pny givon eppovhc av 1 o
avapesa oto PoAVPL kat To Tpaméll Eivon GNUOVTIKY .

2TIG MEPUTTADOGEIS TTOV OV VTAPYEL oTABEPOC AEOVAG TEPIOTPOPNC
YPNOLOTOIEITAL 1) EVVOLQ TNG POTNG TNG OVVOLNG OC TPOG oM LLEio.

Pomi dvvapng F og mpog onpueio O ovopdlovpe 0 d10vOGHATIKO
néyedog mwov el pETPO 160 PE TO YIVOUEVO TOV HETPOV TN OVVAUNG
eni TV 0w66TAGY TS 06 TO onpueio O

T=Fl

o01e00vvon kGOeT 670 ETiNEdO OV OPIlETOL GTO TN dVVUUN KOL TO
onpeio O Ko popa wov diveTal amd Tov KaVOva Tov de5100 YEPLOV.

A&loonueiwt eivar n Tepintwon mov 6g £va oo Spovv VO OvTip-
pomeg dvvapelg Fy ko F, pe ioa pétpa. Avo tétoteg duvdpelg amoterobv Lev-
yog duvape®v. Av 1 amdOGTACT] TOV QOPEMV T®V dvo dvvdauemy glvar d, i
oryefpucn Ty ¢ pomng tov Ledyovg ¢ Tpog kdmolo onueio A (oy. 4.12)
OV amEYEL AmdoTAoT X1 Ao TN dvvaun Fy kot x; amd v F,, elvat

T=Fx +Fx, =F(x +x,)=Fd
EMOUEVDG

T=Fd
To id0 omotéhecpo O elyope Kol ©OC TPOG OMOLOONTOTE GAAO

onueio. Emopévog, m pomy Cedyovg ovvdpewv sgivar idw og mpog
07T01001)T0TE oNpEio.
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Xy. 4.10 210 ocdpa ackovvTol
ot dvvapelg F; ko Fp. H @opd
TEPLOTPOPNG TOV CAOUATOG Kabopi-
Ceton and 10 olyePpcd abpoioua
TOV POTMV.

Xy. 4.1 Ilpocdiopiopds g
$opbg Mg pomng SHVaUNG OG TPOS
onueio pe tov Kavovo tov delod
XEPLOV.

Xy 4.12 Ot dvvapeg Fy kot F,
amotedovv (evyos. H pomr tovg
glvar 310 g TPog omolodnmoTE
onpeio Tov EMTESOL TOVC.



ITAPAAEII'MA 4.1

To oteped tov oynuatog 4.13 omotedeiton amd
300 opoagovikovg KuAivopovg, pe axtiveg R;=4 cm
ka1l R,=3 cm, Tov 6TéPovVTal YOp® amd otafepd dEova
xx. O d€ovog x'x ovumintel pe Tov aZova GLUUETPIOG
TV KVAIVOpov. EE artiag tov Papmv mov kpépoviat
amd TOLG dVO KLAIVOPOLG, TA GKOWIA GGKODV GTOVG
KLAIvdpovg duvduelg F,=6 N kor F,=10 N. Na
VTOAOYICETE TNV OAIKT| POTY| TOV OEYETAL TO GTEPEOD.

Xy. 4.13

Amndvinon:

H &Ovoun F, teivel va otpéyet To oteped kot T BeTik) gopd Kot dnpovpyet Oetikn pomy T, = KR, .

H &Ovaun F; teivetl va 1o otpéyet katd TV apvntikn opd Kot dnpovpyet pory T, = —F R, .

H cvvoAikn ponr| mov déxeton To 61EPEDd Eivan
T=T1,+7,=FR —-FR, =-0,06 N ln

To apvntikd Tpocno deiyvel 611 10 otepPed Ba oTpaPel OTG GTPEPOVTAL 01 HEIKTES TOL POAOYL0D.

I[TAPAAEITMA 4.2

H papdoc tov oynpatog 4.14 pmopet vo otpeeTol YOp® and dEova mov F,
Siépyetan amd 1o onueio O ko givar kaBetog og avt. To O améyel omd to | o
axpa g paPdov x;=5 cm Kot x,=8 cm. 1o dKpa TG pAPoov acKovVTaL Ot v E sz F,
duvapeg F;=50 N ko F,=40 N. H dvvaun F, oynuatiCet yovia = 30° pe ' ’
papdo. [Toon givor n oAkn pom Tov dExeTOL 1 pAPOOC; D

. Xy. 4.14
Amdvinon :

H pomn g F; eivan Betikn yioti m S0vapn teivel va otpéyet ) pafdo katd tn Betikn gopd. Eivan
T, = Fix, =2,5Nm

I'a va vroloyicovpe ) pom g F, v avaivovpe otig cuviotdoeg Fay kot Foy pe pétpa Fo=F> ovv30°
Ko Fo,=F> nu30°. H pomn g Fax eivor pndév 8101t 0 popéag g diépyetar omd tov a&ova ( 1 amrdoTacn Tng
Fy, a6 tov d&ova etvar undév), eved n pomn g Fay eivan apvntikn kou ion pe

T, =—F,nu30 x, =-1,6 Nm.

H ocvvoAun ponr| mov déxeton 1 papoog eivar
T=T,+7, =09Nm

H ovvolikn pomn eivor Betikn, emopévag n papdoc Bo otpapei avtiBeta pe ™ Qopd tng kivnong tov
SETMV TOL POAOYLOV.
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4-4  IZOPPOIIA XTEPEOY XQMATOX

Ac dobue pe moleg mpovmobécelg 1ooppomel £vo apyikd akivinTto
OTEPED GTO OTOI0 OIOKOVVTAL SOLUVALELS.

Av 10 oteped €xel otafepd afova pmopel vo KAVEL LOVO GTPOPIKN
kivnon. Enopévemg, yuo va icoppomel, apkel 1 CUVICTAUEV] TOV POTOV MG
TPOG ToV A&ova va givar pndév.

‘Eva eledBepo oteped, OUmS, LMOpPEl Vo EKTEAECEL KOl UETOPOPTKT] Ko
OTPOPIKT| Kivon. AV 1] GUVIGTOUEVT TV SUVALE®DY TTOV AGKODVTAL GTO GO0 i
vou pnoév 1o oo de Oo eKTEAECEL HETOQOPIKY Kivnon. Avtd Oumg Ogv
egocpalilel 6Tt de Ba otpagel. Av vrdpyovv pomég to capa Bo otpagel. Otav n
GUVIGTOUEVT) dOVAUN givon UNdév, v VITAPYOVY PoméS, awtég B opeilovial o€
Cebyn ovvapewv. H pom Cebyouvg, opwmg, eivol ido g mpog OA0 T onueio.
Emopévarg, yio va pun otpagel 10 copa Bo Tpénel 1 cuvioTapévn pom va givat
IOV ®¢ TPog €vo. omolodNmote onpeio (tote Ba eivan undév ko wg Tpog Kkabe
GAA0).

Emopévog ywa va wooppomeil éva apyikd akivnto 6TEPEd 6O 6TO
07010 0.OKOVVTUL TOALES OPOETITEDES OVVAUELS OO TTPETEL TPAOTOV 1] GUVI-
oTOopéVY dvvaun va gival pnoév

2F =0

IR 0
KOl 0E0TEPOV TO OAYEPpPIKO GOpoGHE TOV POTAV MG TPOS OTOLOONTOTE
onpeio vo gival pnoév

SF=0 4

21 =0

ITAPAAEITMA 4.3

Opoyevig opilovtia dokdg AT mov €yer unkog /= 4m ko  Pdpog
w1=200N, kpépetal amd 600 KOTUKOPLPO GKOWIA TOV ival depéva ota
dxpa g ko wopponel. [Iavm ot dokd kot o€ amdcstaon x= Ilm ond to
dxpo g otéketan avOpwmog Bapovg w,=600 N. Tlowa givar To pétpa TV

SVVAE®V TOV 0IGKOVV TO, KOG 5T S0KO; AT,
Amavinon : : I
O1 duvapelg mov ackovvTal ot d0Ko givar To Bapog g (Wy), 1 dbvaun l

7ov d€yeTol omd Tov GvBpwmo - gival ion pe to PApog Tov W, - Kot Ot w, Wi

dvvapeg Ty ko T, omd T oKOWIA.

Xy. 4.15
Epocov n pafdog icopponel 1 cuvieTapévn Tov Suvapemy ivarl undév
2F=0 enopévmg Ti+Tr-wi-w,=0 4.2)
K0l TO 0AYEPPIKO AOPOIGHO TOV POTMV TV SOLVAUE®DY, MG TPOG 0TO100NTOTE onueio givar emiong undév. Ot
VTOAOYICUOL HOG OTAOVGTEVOVTOL OV Ol POTTES OVOPEPOVTOL GE ONUEID 0O TO 0Toio TEPVAEL o amd TIC
dyvooteg duvdpelc. Emiéyoupe to onueio A.

21, =0, dpa Tzl—wlé—w2x=0 ,

o : . wl + 2w, x
0md 6TOV TPOKHTTEL OTL , = 12—12 =250N

Avtikabotdvtog oty (4.2) Bpiokovpe 7; = S50N
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ITAPAAEITMA 4.4

Opoyevig doxog AT, pnkovg [ kot PBépovg w=400 N, 1coppomei
oplovtia. To akpo A g dokov otnpiletan pe ApBpwon oe KataKOpLEO
toiyo. To dAro dxpo g I' cuvdéetan pe Tov Toiyo e OKOWL TOVv GYMUa- v T T,
tilel yovia ¢=30" ue ™ doko. Na Bpeite T1g Suvapelg mov d&xetar  Sokog 0
amd 1o oKowi kot amd v apBpwon.

Amévtnon :

Avaivovpe Oheg TG SOLUVALELS G Lo optlOVTLOL Kot o KATakOpLen dtevbuvvon).
T.=T ovv30 wxon T,=T nu30
Epdcov n papdoog 1coppomei

2F.=0 1 Tovv30=F, (4.3)
2F,=0 M Tnu30+ F,=w 4.4
Eniong 21 =0 MG TPOG OTO10ONTTOTE GMEID
Ymnoloyilovpe To adyePpikd AOPOICUO T®V POTOV MG TPOG TO ONUEI0 A
[
T0H301—W§ =0 (4.5)

Ovdvvapes F. Fyxoaw T épovv umdevikég pomés g Tpog To onpeio A.
Ao ™ oyxéon (4.5) mpokdmTel

2T nu30=w enopévag T =400N (4.6)
A6 v (4.3) Aappdvovtag voymn v (4.6) Exovpe
F. =2003N
Ko ozo v (4.4) F, =200N

Emopévag n dovaun F éyel pétpo F= 1/(FX)2 + (Fy)2 = 400N

Kol oynpatifel pe v opilovtia dievbovvon yovia 6

Y10 TV omoio: ePO=—=— 4gpa O =30°
F, 3
’ 4-5 POITH AAPANEIAX
v

EC, v "Eocto éva oteped 10 omoio otpépetar YOop® amd 1o otabepd dEova zz”
" | (ox.4.17). Xwpilovpe 10 OO GE GTOLYEIDON TUAHOTO, pE nalec my, My ... , TOCO
- \TLO; Kkpd dote kabéva, amd avtd vo pmopel va BewpnBel vAkd onpeio. O paleg my,

m, M. .. KIVOUVTOL KUKAKA YOP® otd ToV AEOVA, GE KOKAOUG OKTIVAOV Iy, 15 ...
<Z'_§ Ovopalovpe pomi adpaveELDS EVOG GTEPEOD MG TTPOS KAToro G&ova,

70 GOPOIGHE TOV YIVOUEVOV TOV OTOLELMOOV PalOV omd TIg
070iEG OMOTELEITAL TO CONN ETL TA TETPAYWOVO TOV UTOCTAGCENMV

Xy. 4.17 To oteped umopei va - . P

TOVC O0TO TOV UCOVU TTEPLOTPO .
Oeopnbet O1L  omoteleiton  omod < 5 pLoTPOPTS
GTOLELDIN TUAHLOTO. 2 2
I =myr +m,r, +...

H pomfj adpévetog eivat povopetpo péyeboc kat éxet povada to 1 kg m’.
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O VTOAOYIGHOG TNG POTNG AOPAVELNG EVOG COUATOG cUVIOMG dev glvan

€0KOAOG,.

Ytov Ttivako oL aKoAoLOET divovtal ol PoTEG 0OPAVELNG KATOLMV GMU-
TOV MG TPOG £VaV amd TOVG AMEPOVS AEOVEG TTOV SEPYOVTOL Ol TO KEVIPO UAL0G

tovc. O cuykekpyévog dEovag yio kbbe cmpa eiKovileTol GTo Gy,

IIINAKAX ME TIX POIIEX AAPANEIAX OPIXMENQN XAPAKTHPIZETIKQN XQMATQN
QY [TPOX AZONA IIOY AIEPXETAI AIIO TO KENTPO MAZAX

() Asmm
p6fdog

IziML2
12

—

(3) Aiokog

1= w2
2

Meta&) g pomng adpdvetog 1,
Siépyetar omd 10 KEVTIPo HALog TOv Kou Tng pomng adpdvewng [ , OG TPpOg

onol0dnmote GAAO G&ova p, TapdAANAO pE TOV TPMTO 08 amdoToo d and ov-
TOV, VIAPYEL 0L OTTAT) GYEGT], YVOOTH ©G TO Oe@pnpua Tapariiioy a&6veov 1
Ozopnpa Steiner (Ztdvep).

(B) Opboydvia
mAGixco,

1
I=—M(a* +b%)
12

«R~» |
(g) Zopupwog
QOAO10G

=2 MR?
3

m

eVOG GOUOTOG OC TPOG AEOVO TTOV

() Zopmayng
KOAVOPOG

IziMR2
2

<«R~» |
(o7) Zopmayig
opaipo

=2 MR?
5

Av I, 1 pom adpavelag £vog cdpatog palag M, g mpog aiova

OV OLEPYETOL OTtO TO KEVTPO nalac, 1 ponn adpavelds Tov g TPOg Xy. 4.18 To Oedpnua mopok-
éva GEova mov givan mapdiiniog ko anéyel oméctoon d amd tov Mrov oféveov Siver m  pomi

TPOTO €ival ion pe 1o dOpospa ™G POTNS AOPAVELLS MG TPOS TOV
a&ovo. mov OLEPYETOL OO TO KEVTPO PALOS TOL GONOTOS KOl TOV

adpdvelng oG mpog Tuyaio GEovo
mov oméxel andotacn d ond 1O
Kkévtpo nalog

Yvouévou TG NAalog TOV GOUOTOS ETL TO TETPAY®VO TNG OTo-

otaongd.

1,=1, +Md’
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I[TAPAAEITMA 4.5

YroAoyiote T pomn adpaveLng opoyevovg daktudiov pualog M kot
axtivag R, g mpog d&ova mov OiEpyetarl amd TO KEVTPO TOVL Kot gival
Kkd0etog 670 emimedo mov opilel. To mhyog Tov daxtvAiov eivar apeintéo €R — O )
G€ o0 LLE TNV OKTIVO TOV

Amavnon : 7

Ty 4.19
Bewpovpue Ot 0 daKTOMOG amoTeAEiTOL OO TIC GTOLYEIDOELG LAlEG my, m; ...
Etvol pavepd 0t my; +m, + ... ... =
Emne1on 10 wéyog Tov dakTuAiov gival apeANTéo og oxéon He TNV aKTivo Tov R, OAEg Ol GTOLYELMOELG
nélec €xovv v 1010 andotac R and Tov AoV TEPIGTPOPTC.

SOUEOVA [LE TOV OPIGUO TNG POTNG 0OPAVELNG
I=mr+myr, +.=mR +myR*+..=(m, +m, +..)R’

Apa. I =MR®

ITAPAAEII'MA 4.6

Avo copota aueANTémv Olactdoewv, pe ioeg palec my Ko mo,
(m;= my=m), ovvdéovian petad tovg pe afapn pdfodo, pnkovg . Ilow O |
glval n pomn adPAVELNG TOL GLOTHLOTOS, MG TPOG dEova TTov eivon kéOe- m, z’
T0G oTn pAPdo Kot diépyetar o) amd To uécov g papfoov B) amd ™

uélo my; z
Amévtnon : T m 912

) 1 =ml%§ +m2@é—§ :Zm%g :mle Ty 4.20

B) I=ml*+0=ml’

[TAPAAEITMA 4.7

Ymoloyiote T pomn adpavelng evOg AETTOD OHOYEVOLG dioKov, Ud- z
Cag M xan aktivag R, o¢ mpog dEova mov givan kKaBeTog 010 eminedd Tov,
OV TTEPVAEL A0 TO GKPO TOV JiGKOV. ]
Z
Amévinon : Iy 4.21
H pom adpdvelag Tov dickov og Tpog aZova mov TepVAEL amd To KEVTPO HAlag Tov eivat
I, =MR>/2
Epappolovtag to Oedpnpa mtaparliniov afovav yio d=R &xovue
MR? 3MR?
1,=1, +Md*= +MR® = 5
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4-6 OEMEAIQAHX NOMOZXZ THX XTPOOIKHX
KINHXHX

Ymv mepintmon gvog LAKoD onpeiov, amd to Bepelmdn vopo g
unxavikng 2F = ma mpokvmtel 011 yio va petafAnOei n taydTd T0U TPETEL
va acknfel o ovTd dHVaT. AVTioTor oG VOLOG IGYVEL  GTN GTPOPIKT Kivnon
OTEPEDY COUATOV. ZOUPOVO HE OVTOV, Yo va UeTaPAnfel m yoviokn
TOYOTNTO EVOG CMUOTOG TOL OTPEPETAL YOP® amd oTadepd AEova TPEMEL val
aoknBei ' avto ponr. H oxéon avdpecsa otnv artia (ponr]) Kot T0 0TOTEAEGUA
(peTafon TG YOVIOKNG TayOTNTOG) Elvan

21T =la 4.7

H mapoandve oyéon eivar yvoot| o¢ 0 OgpeM®dong vopog g oTpoPLkig
Kivnong, omAaadn,
70 aAYEPPIKO GOPOIGHE TOV POTAOV TOV dPOVV TAVM GE £V GTEPED
GO TO 07010 TEPLGTPEPETAL YOP® 06 6T00EPS dEova 1600TON pE
T0 YWONEVO TNG POTTNS UdPAveEWDS (VTOAOYIGREVIIG (OG TTPOS TOV
GEOoVO TEPLGTPOPNGS) KU1 TG YOVIEKNG ETLTAYVVONGS TOV CONATOG,

Amo 1t oyéon (4.7) eaivetarl 0Tt 660 peyoAlvTepn ivar | pomn adpd-
velg evdg oOUOTOC TOGO o dVoKOAN OAAGLEL 1| TEPIGTPOPIKT] KATAGTACT)
tov copatoc. H pomn adpaverog ekppdlel otnv meplotpodn, 0,11 eKepalel
pélo otn petagopikn kivnom, onAodn TNV aOPAVEN TOV GCONUTOS OTN
oTPoPIKI| Kivnen. Evd opwc n pdlo evog oouatog eival otabepd péyedog n
pomn adpavetog eoptdtar kibe opd amd tn BEom Tov AEova TEPIGTPOPTC.

Av 10 alyeBpkd dBpoicpa TV pomdv eivar pundév, amd TN oyéon
(4.7) mpokOITEL OTL KOl 1] YOVIOKN ETITAYVVON TOV GOUATOC €ivor Unoév,
EMOUEVOG TO GO0 SLOTNPEL TNV TPOTYOVUEVT] TEPICTPOPIKT TOL KOTAGTACT,
oniadn av to copo eivar axivinto Ba eakolovOncel va mpeuel, v av
otpéeetal Ba cvveyioel va oTpEeeTal e otafep| yoviaKn TayxdTnTa.

Méypt Tdpa avapepOKALLE GE GTPOPIKES KIVAGELS YOP® Omd aTobepd
d&ova meploTpoPic. Ta CLUTEPACUOTA oG Yo TNV KIVom ovTh WTopovyV va
EMEKTAOOVV KOl OTIS MEPUITAOGELS OV 0 AEOVAG TEPIOTPOPNC HETATOMILETOL.
Avtd ovpPaivel oTic cVVOETEG KIVIIGELS, OTIG OMOIEC TO GOUO KAVEL TOVTO-
YPOVO LETAPOPIKN KOl GTPOPIKTY Kiviomn, dnwg otnv Kivnomn evog tpoyod mov
KUAdEL.

O BepeMmong vOLOG TNG GTPOPIKNG Kivnong 1oybel Kot OTIG TEPITTM-
GEIC avTéG, apkel o dEovag Yupw omd TOoV 0mMoio TEPIOTPEPETAL TO COLN VO
SEpyetol amd 10 KEVTPO HAlaG TOL COUNTOS, VO elval AEOVAG CLLLETPIOG KOt
va, unv oALalel kotevBouvon Katd ) didpKela TG Kivnong.
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I[TAPAAEITMA 4.8

Opoyevig kOAVOpog pnalag M=40 kg ko aktivag R=40 cm, pmopsi
va oTPEPETUL YOPIg TPPEG YOp® omd Tov dEova Tov Tov givan 6Tabepdc.
2V emEAveLD TOV KVATVOpOL €yovpe TUAMEEL okowvi, To ehevBepo dxpo
Tov omoiov éiketan pe otabepn dvvoun F=6 N. To okowi EgTvliyetan,
yopic oAicOnon, mepioTpépovtag TanTdypova Tov KOAvopo. Tlow givar n
YOVIOKT ETITAYLVGT TOL KLAIVOPOUL;

H pom adpdvelog tov kuAivopov ®¢g mpog tov GEoVe TEPIGTPOPNG TOV

1 Ty 4.23
givan I =—MR>.
2
Amavnon :
H d0voun mov ackel 10 oKowi 6Tov KOAVOPO TPoKaAel pomn T=FR
1
SOpeova e To BepeM®ON VOLO TNG GTPOPIKNG Kiviong T=I]a | FR = EMRZC!

AdvovTtag ¢ Tpog O Kol avTiKaf1oTOVTAG TIG TIES TV peyebmv Bpiokovpie

g 2F 2[6N
MR  40kg 30007 m

=0,75 rad/ s*

I[TAPAAEITMA 4.9

Mia tpoyaiio palag M, axtivag R, kol pomig adpdvelag / pmopei
va oTpépetal Ywpig TPPEG, YOpw and oplovtio dEova mov SiEpyeTaL Ao
TO KEVIPO NG, OM®G Qaivetar oto oynuo. [pw amd v Tpoyoiic
&yovpe ToAiEEL afapég vipa oty eAedBepm GKpM TOL OTmOiOV KpPEUETOL
ocopo paloc m. No vToAOyiceTeE TNV EMTAYLVON TOL GOUATOG, TN T
YOVIOKT ETITAYLVON TNG TPOYOAING KOL TNV TACT) TOV VILLOTOC. Mg

Amavnon :

®o €QOUPUOCOVUIE TOVG VOUOVG TNG UNYOVIKNG YOPLoTd o€ kabe mg
oL
O1 JLVALELG TOL OIOKOVVTOL GTO GO 71, Eival TO BAPog ToL mg Kl M
téiom tov vipotog T.

Ty 4.24

SOUEoVA e TO OEUEMDOT VOLO TNG UNYAVIKNG mg —T =ma (4.8)

Ytov tpoy6 ackovvtaln T (amd to viua), n 6ovaun F (amd tov o d&ova) kot to Bapog tov Mg.

O duvapeig Mg ko F dg dnpiovpyodv ponn yiatl o popéag toug mepvdet omd tov d&ova mepiotpopns. O Oe-
UEALDONG VOLOC TNG UNYAVIKNG Y10 T1 OTPOQIKT Kivnor divel

T=la % TR=Ia (4.9)
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Avvovtog v (4.8) og pog T éxovue T'=mg—-ma,,
Avtikabiotovrag oty (4.9) mgR —mRa,, =1a (4.10)
H ypappum emrdyvvon a evdg onueiov otnv nepoépela Tov Tpoyov ival
a=0R
Kot emeldn etvan ion pe v emrdyvvon a,, Tov codpotog Oa etvan a,, =0R 4.11)
ondte 1 (4.10) yiveton mgR -mR*a = Ia
mgR

a=—"T50_ 5

I +mR
Avtikafiotdvtag oty (4.11) Bpliokovpe yio Tn YPOUUIKY ETITAYLVON

Enopévog (4.12)

mgR’
acm = g 2
I +mR
H tdon T vroloyileton av avtikatactioovpe v (4.12)otv (4.9)

(4.13)

1 :i mgR , 7= Img

R RI+mR " T T+mR

ITAPAAEITMA 4.10

To y10 - y10 amoteleiton omd €va pKPO KOAVOPO, GTO KLUPTO HEPOG
TOL OTOloV €)el TLALYTEL TOAAEC Popég éva okowi. Kpatdvtag to
€AevbgPO GKPO TOV GKOVIOL KO CLPTIVOVTOG TOV KOAIVOPO VO TECEL,
T0 oKOWi EETVUALYETOL KOl O KOAVOPOG TTEPIOTPEPETAL YOP® Otd Eval

X
vontd opilovTio GEova, Tov XX . T
Na vroAoyioete v emtdyvvon Tov KEVIPOL Palag Tov KLAIVOPOL. b ) 777777

1
Aivetar 1 pomn} adpdvelog tov kKuiivopov [ = EmR2 Kol 1) EmTd-

yovorn G Papdmtag g. Oewpnote OTL 6 OAN TN OIPKEID TNG
KIVIoNG TOL KLAIVOPOL TO GKOWVI TOPAUEVEL KATAKOPL(PO. mg

AmGvrnon : Iy 4.25

O1 JLVALELG TOL OIOKOVVTAL GTOV KOALVOPO givar To fApog tov mg kot 1 dvvaun T omd to orowi.
IMa ™ petagoptkn Kivnon Tov KuAIVEpOL 1GYVEL:
2F,=ma,, N mg-T=ma, onote T=mg-ma, (4.14)
Epappolovtag to Oeperid@dn vopo e oTpoeikng Kivnong g tpog tov dEova XX~ £Yovpe
21=Ila  TR=Ia (4.15)

Avtikafiotdvtag v (4.14) oy (4.15) Bpiokovue
mgR —mRa,, =1a

1 1
1 mgR —mRa,, :EmRza n g-a, ZER a (4.16)
a
Opwg a,, =Ra onéte o= %
, , 1 , 2g
Avtikabiotovtag oty (4.16) Bpiockovue g —a,,, = Eacm n a, = T
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Xy. 4.26 To viko onpeio palog
m Kweitonr kokAkd. H otpopopun
Tov givanl kaBetn oto eminedo TG
TPOYL4G TOL.

Xy. 427 To oteped pmopei va
Oeopnbel 6T amoteAeiton  omd
oToLEldON THNpato pe paleg my
m, ... Kabe pélo extehel xokhikn
kivnon yopow amnd tov d&ova mepi-

GTPOONG.
Z
(0] %_ﬁ

4

z

Xy. 4.28 O x®vog oV GYNUUTOG
TEPLOTPEPETAL YOP® amd Tov G&o-
vo z'z pe yoviokn tayotnto . H
GTPOPOPUT TOL CAOWNOTOG etval lw,
Bpioketar Tdve otov G&ova Kot M
@opa g divetar omd ToV Kavova
oV 0g£100 Yep1ov.

4-7 XTPO®OPMH

H opun anodeiytnke péyebog draitepa ypnoo yuoo TNV TEPLYPOON
™G HETAPOPIKNG Kiviions TV otepedv. To avtioToryo g opuUng Tov GTEPEOD
OTN OTPOYPIKN Kivnon To ovopdlovpe oTpoPopuy).

®a opicovpe TPMOTO TN GTPOPOPUN EVOG DAIKOD GNUEIOV OV KAVEL
KUKAIKT] Kivnon, otn cuvExeln Bo opicovpe T GTPOPOPUTN GTEPEOD CAOUATOG
KoL, TEAOC, TN OTPOPOPUT] GUGTALUOATOG COUATMV.

A) 2Tpo@opu] VAIKOU 61peiov
‘Eoto éva vikd onpeio palog m kot opuns p mov Kiveiton o€ meplpé-
peloL KOKAOL aktivag 7 (o). 4.26).

Ovopalovpe otpopopur] Tov VAIKOD onueiov ©g mpog éve aéova.
Z'Z OV OLEPYETUL 00 TO KEVIPO TNG KUKAKIG TPOYLAS Kol givan
K@0eT0g 6TO €MiTENO TNG TO dravvopaTIKG néyeBog Tov £xel péTpo

L=pr 1w L=mur

o1e00vvon avTi) Tov déovag z'z kal popa Tov kKabopileTar amd Tov
Kavove Tov 55100 xeprov. Movada otpogoppui sivar To 1kg m’/s.

B) 2Tpo@opui] 6TEPEODY CONATOS

"Eoto 10 oteped Tov oynuatog 4.27 mov mePIGTPEPETOL YOPW OO TO GTO-
Bepo GEova z'z pe yoviokn ToydtnTo 0. Kotd v mepiotpoen Tov cOUaTog To
Sdipopa onpeior Tov daypaPoOLY KUKAIKES TPOYLEC TO EMIMESD TV OMOiwV Eival
KkdBeto oTov AEova TeptoTpoPnc. OAa ta onueio meploTpéPovTot e TV ida yo-
VIOKT] ToyOTNTO ©, 1 YPOUUIKY ToOTNTO TOug OU®G &ivonl SlopopeTIKT, Kot
UAMOTO OvVAAOYT LE TV amOGTACT) TOVG OO TOV AEoV TEPIETPOPNG. Xwpilovpe
TO GO0 GE CTOLELDON TUNMATA, HE Haleg my, M, .... , TOGO HIKPA OOTE KOBEVQL
oo avtd vo. pmopet vo Oewpndel vAKd onpeio. Ot GTPOPOPLES TOV GTOYEIOMIDY
avtdv paldv €yovv Okeg ™V B katevbuvon ko pétpa, L, = mo,r,
L, =m,v,r,, .... H ctpogopui T00 6®OpaTog £ivar T0 GOpoIGpE TMV 6TPO-
POPUAV TOV VAIKAV GTUEI®V TOV TO 0T0TELODY.

L=mur+m,0,r, +..

Emne1on ta vid onpeia my, m;, ... KEAvouv KOKAKN kiviion ot tayhTnTéC TOVG
1, U2 ... pmOPOVV va ypoapody U, =W, U, =Wr, K.O0.K.Onote

— 2 2 — 2 2
L=m wr+myor, +...—ol)(m1r1 +m, 1, +)

r 2 2 7
opog m, v +m, 1, +...=1 emopévog

H otpo@oppn} evég 6TEPEOY GONATOS TOV TEPLGTPEPETUL YVP® ATTO
a&ova 16ovTaL I

L=Iw 4.17)
£yl ™) o1ev0vven Tov dEova Kol | opa TS opileTal oo TOV KO-
véva Tov 0€E100 YEPLov.
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2TPOQOPUY] LEPIKOV COUATOV

Tpoyroxn kivnon g I'mg 2,7%10% kg m*/s
Iepiotpoen e I'mg 5,8% 107 kg m%/s
Tpoyo6g avtokivitov (0=90km/h) 10% kg m%/s
Afokoc mic-om (33 otpogéc avé min) 6% 107 kg m*/s
Tpoylaxn Kivnon niektpoviov 1,05%10°° kg m%/s
2TV NAEKTPOVIOV 0,53%10°* kg m’/s

Tn otpogopun mov oyetileTon Pe TNV TEPICTPOPIKT Kivnomn VO om-
HaTog Yopw amd dEova mov mepvael amd 1o KEVIPO WAlOG TOv GLUYVAL TNV
ovopalovpe 6y, Yo va. Tr Slokpivovue omd T GTPOPOPUN TOL UTOPEL val
€xel 10 copo A0y GAANG kivinone. INa mapddetypa, n I'm €xel omv e&ontiog
NG TEPLOTPOPNG TNG YOP® amd Tov AEovd TG kol oTpoopun eattiog g
Kkivnong g yopo and tov ' HAo, dnAadn Tng Tpoylakng g Kivnong.

Ta otoyewmon copoatidln - MAEKTPOVIL, TPOTOVIA Kot VETpdVIQL -
govv omwv pétpov 0,53%107°* Js. Avty 1 otpogopuny omv  cuvABeC

1
eKQpaleTon ¢ E 7, dmov Hi=1,05%107*J s (mpogépeton g pmap) kat givat
pa, BepeM®mong TocdTNTO GTPOPOPUNG TOL gpeaviletal cuyvd otn KPaVTIKN
QLOIKT.
) 2TPOPOPUI] CLCTHRATOS

Ye éva GUCTNUN COUATOV, GTPOPOPUT] OVORALETOL TO SLOVUGHO-
TIKO GOPOIGHE TOV GTPOPOPUAV TOV COUATOV TOV ORUPTILOVY TO GV-
otnpa. Edv dniadn ol oTpopoppéc Tov GOUAT®V TOV cuoTiuatog ivar Ly,
L,, .., m otpogopun| L Tov cuotipatog sivor

L:L1+L2+. ..
IF'ENIKOTEPH AIATYIIQXH TOY OEMEAIQAOYXE NOMOY
THX XTPO®IKHX KINHXHX

Amo ™ oyéon 4.17 mpoxdztel OTL AV G AMEPOGTA HKpd ¥pdvo dt M
YOVIOKT TOYOTNTO TOL 6TePE0D petaPinbei katd dw, n otpopopun tov Ba pe-

TafAn0el katd dL =1dw
dL d
ATO TN oYéon aVTH TPOKVTTEL —=1 o _ la
dt dt
dL
ko e€autiog tng (4.7) 2T = I (4.18)

Enopévog to aiyePpiké aBpoispo TV poma@v mov dpovv o€ Eva
oTEPED OV TEPLOTPEPETAL YOP® 06 6T00EPO GEova, ivar ico pe
™V oAyefpikn T Tov pvOpov petafoins T™e 6TPOPOPUNS TOV

H oyéon avt givar yuo T oTpo@iki Kivnon To avaioyo Tov 6€VTEPOV VOROL
10V Newton.
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Xy. 4.29 H otpogopun mg I'mg
—AOY® NG 1O0TEPIGTPOPNS TNG-
Sdwatnpeitan otabepn

O vop0g 0vToG 1Y DEL KOl GE GUGTNUN COUATOV. X€ VO GUGTNLO CM-
puatwv, 1o oAyePpikd abpoicpo OA®V TV Pomt®dV, dNANST TOV POT®V TOL
opeidovtal otig eEmTepikég duvapelg kabdg Kol EKEivov TOv 0QeiloVTOL OTIg
E0MTEPIKEG OLVALELS, €ivol 160 pe To pLOUO HETOPOANG TNG GTPOPOPUNG TOV
GLOTNLOTOG,.

H olikn pomf Tov €00TEPIKOV SVVALE®V gival pUNdEVIKT. ZOUPOVO
UE ToV Tpito VOO Tov Newton o1 e6MTEPIKEG SLVAUELS amavToOV Kot {evyn
(0paon - avtidpoon). Ze kdbe této10 Levyog ol duvauelg eivon avtibeteg. H
pom k@Be té€tolov {eVYOVg MG TPOG OTMOLOONTOTE oMpeio eivar PUNOEVIKN Kot
EMOUEVMG TO OAYERPIKO (OPOGUO TOV POTOV OA®V TOV ECOTEPIKAOV
duvapemv vo givar undév. ‘Etoin oyéon 4.18 yio c0GTNUC COUATOV YPAPETOL

dL
2T, =— 4.19

omov T, m pomn oG eEwTEPKNG dVvopng Koar L M GTPOPOPUY TOL

GUOTNLOTOG,.
4-8§ AIATHPHXH THX XTPO®OPMHX

2 oTPoPIKN Kivnon toyvel £vag vOuog dtotpnong, availoyog Le To
VOO SLoTPNONG TG OPUNG TTOV 1oYVEL OTN HETAPOPIK Kivnor. To péyedog
7OV SLUTNPELTAL GTI OTPOPIKTN Kivnon €lvol 1) GTPOPOPUN.

H dwatpnon g 6Tpo@opui)g 6€ £va cONO,
Av og éva ooua to alyePpikd ABpoicua TV POoTdV gival Undév, amd
. L ., dL .
™m oyéon ZT =— mpokbmrel 611 — =0, emopéveg, L =01ab. H otpo-
(QOPUY TOL COUOATOG TOPAUEVEL GTADEPT).

Mo mopadetypa, katd v meptotpoPn e I'ng yopw amd tov eavtd
¢ (10107EPLOTPOPT), EMEION 1 EAKTIKY dUVOUN OV d€xeTOL amd Tov ‘HAlo de
dnuovpyel pomn, aeod 0 PopELag TG OEPYETUL amd TO KEVIPO Halag g, 1M
otpoopun g I'ng mapapével otabepn. Emopévmg 1 ypovikn didpkeia mept-
oTpoPng TG I'M¢ yup® amd Tov g0vtd TNg mopoapével otabepn —24 dpec.

H dwampnon ™g 6Tpo@opm)s 6€ GUGTINO CONATOV.
O devtepog vopog tov Newton yio T OTPOQIK Kivnorn oty

dL
TEPINTOON GLOTAROTOG COUATWY £xEL T popeY 2T, = d_ Amo ) oyéon
t

OLTH TPOKVTTEL OTL AV TO OAYEPPIKO GOPOIGLO TOV POTOV TOV EEMTEPIKMV
SUVAUE®Y OTO OVOTNUO &ival UNogv, 1 OTPOPOPUN TOV GLOTHLOTOG
Swutnpeiton otabepry. H zpodtaon avt) sivoar yvoot) o¢ apyn ™S
ST pnoNg TS GTPOPOPPTS

Edav n ovvolikn eEmtepikn] pom o€ £va cVOTNNO £ival pUNoév 1)
0MIK1] GTPOPOPUT] TOV GUCTHNATOS TOPUUEVEL 6TOOEPN.
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Av, Moyo avakoatavoung tng patag (eottiag e00TEPIK®Y SVVANE®V),
petafindet n pom| adpAvelng EVOG CMUNTOS MG TPOG TOV AEOVA TEPIGTPOPNS
TOV, UETOPOAAETOL KOU 1) YOVIOKN TOXOTNTA TOL OAAG 1 GTPOPOPUN] TOL
dwatnpeitan otabepn). Mmopovpe ETOUEVOG VAL YPAYOLLLE:

Lo, =1,w,

To mapadeiypoto @ovopévev oto omoia datnpeitol 1 oTpo-
@opun elvol ToAAG. Xtnv eikéva 4.4 eaivetor Lo aBATPLo TOL KOoA-
Ateyvikod matval, mov otprpoyvpilel oto moyodpduo. H abintpia
UTOPEL, GUUTTVGOOVTOG TA XEPLO KO T TOOM TG, VO ALENCEL TN Y-
VoK TaydvTTo TEPLOTPOPNS TG Edv 1 Tp1n TV Tayonédilmy e Tov
mhryo BewpnOet apeintéa, ot eEmTEPIKES SLVAUELS - OTMG TO PAPOG Kot
1 dvvaun Tov d&xeTal amd TO £60(POG - 6 dNUIOVPYOHV POT WG TPOG
ToV GEOVO TEPIOTPOPNC TNG, EMOUEVOC 1) OTPOPOPUN TNG OlaTnpeital,
onAadn to ywopevo 1@ moapapével 6tabepd. ZoURTOCCOVTAG T YEPLO
KoL ToL TOOLL TG M POTH AOPAVELNG LELDOVETAL, OTTOTE, QLPOV TO YIVOLEVO
Iw pével otabepod, av&avetal 1 YoVIoKN TayOTNTO TEPIGTPOPNG TNG.

Otav ot axpofdreg BELovV vo KAVOUV TOAAEG GTPOPEG GTOV
0P, GLUTTOGGOLV TA YEPLO Kot Ta TOOW Tovg. Katd tnv kivnorn tov
axpoPdtn otov aépa, povadikn eEmteptkn dOVan gival To fApog Tov,
10 omoio, emedn diépyetan and To KEVIPO palag, de dnuiovpyel pomn
Kol 1 OTpoPopUn Tov dwtnpeitar. Me tn oOumtvén TV AKpOV
UEUDVETOL 1] POTY AOPAVELNG, EMOUEVMG OLEAVETOL 1] YOVIOKT TOYLTNTO
TEPLOTPOPNG. 10 oynua 4.30 gaiveTol TMG, Le TNV TEYVIKN AVTY], Lol
Katdovon uropel va yivel ToAd BeapoTik.

Ew. 4.4 H yopedtplo copntoccovtog to
axpa. ™G ovEAvEL TN YOVIOKN TOyOTNTO
TEPIOTPOPNS TNG.

Xy. 4.30 Me ) oountuén Tov dKkpoV PELOVETOL 1| PO adpa-
VEWG TG KaTadOTPloG e OLVEREWL TNV aOENCT NG YOVIOKNG
TOYOTNTOG TEPIGTPOPNG TG,

Ta aotépra To onoia 6To TEAELTAIO GTASI0 TS LNG TOVG £xovv Udla
oand 1,4 éog 2,5 gopég ™ pdlo tov ‘HAwov, petatpémovtal e aotépeg ve-
tpoviov N pulsars. Ta aotéplo avtd, OTOv €EOVIANCOVY TIC TNYEC EVEPYELNG
7oL d100ETOVY, GLUPPIKVOVOVTOL AOY® TNG PapdTnTag HEXPIS OTOV 1 TLPTVEG
TOV ATOUW®V TOVG 0pYicouV Vo EPATTOVTIOL, WE OMOTEAECUO 1) OKTIVA €VOG
TETOLOV 0oTEPLOV v givorl uovo 15-20 km. Emedn n ocvppikvoon ogeiletol o€
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E0MTEPIKEG SUVALLELG 1) OTPOPOPUN| dtatnpeiton oTabept) Kon EXEON 1 POTT 0OPE-
VELOG TOV OIOTEPION PELDVETOL SPOLLOTUCH EYOVUE L0 avTIoTOLYN 0énon g Tayv-
NTOG TEPIOTPOPNG. YTOAOYILETON OTL £VOG 0OTEPUG VETPOVIOV TEPIGTPEPETOL LE
ovyvomta 3000 otpogég o devtepdrento. o cuyKpion, va avapépovpe 6Tl M
nepiodog meprotpoPnc Tov HAlov givon 25 pépec,

I[TAPAAEIT'MA 4.11

O dvBpomog oto oyfua 4.31, éxet ta xEPLoL TOV TEVIOUEVE KOL GTO

KdOe yépt Tov Kpatderl éva Papdxt paloc M=4 kg.E&utiag poag owdnong 1 ) ' i

oL OEYTNKE, 0 AVOPOTOG TEPIOTPEPETAL e YOVIOKY TaxLTNTO =4 1 -
rad/s. Me oo yoviakn toydtnto 0o otpépetal av cuumtvéel ta yéplo ;' - i 1 .
TOL; I '

To xaBiopa Tave oto omoio kdBetar, o AvOp®TOC propel va oTpEPeToL - o o 24
YoPig TPPES, YOPp® amd KATaKOPLPO AEOVA, TOL &ival 0 AEOVOC GULLE- e

tpiag. H ponn adpdvelag tov avBpdmov (ywpic To BapdKio Tov Kpatdet) AL BRTTRR,
oTav £YeL O XEPLAL TOL TeVTmpéva eivar 3,25 kgm® kat dtav cvpmtdooe
o ¥épta Tov eivon 2,5 kgm’.

Ka06e Bapdixt anéyer and tov dEova mepiotpoeng 1 m, otnv apyn kot 0,2 m oto téA0g. H ponr| adpdveiag tov
kaBiopatog eivar apeAntéa.

Ty 4.31

Amavnon :

H apywn pomn adpdvelag I, Tov GLGTHUATOS OG TPOS TOV GEoVa TEPIGTPOPTS, dTav 0 GvBpmmog
glye 1o y€plo TOL TEVTIOUEVA, MTOV TO GBpoloua TG POmNg adpavelng Tov avOpOTOL KOl TNG POTNG
0OPAVELNG TMV COUATOV TOL KPOTAEL

I =17 + 1" =1 +2MR} =11,25kg m*
H pom adpdvewng [, tov cvotiuatog, 6tov o AvOpomog kateBdcel Ta xépw TOv eivarl M vEo pomn
AOPAVELNG TOV AVOPAOTOL KoL 1) POTN AOPAVELLG TOV COUATOV.

L =187 + 10" =3 +2MR; =2,82kg m’
Emedn oto ovomuo dev evepyolv eEDTEPIKEG POTEG MG TTPOG TOV GEOVA TEPIGTPOPNG, 1| CTPOPOPUN TOV
dwatnpettan . Anhadn woyvet:

1
lw =Lw, " W, =—w, =16rad /s

2

4-9 KINHTIKH ENEPI'EIA AOI'Q ITEPIXTPO®OHX
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2.
TOV COUOTOG €ivol To GOpolopa
TOV EVEPYEIDV TOV GTOLYELOMIDV
nomv amd TG 0moieg amoteheiTon

4.32

VA

B -, To copa tov oyfuatog 4.32, mov oTpéPeTon UE
SR S 4 YOVIOKT ToOTNTO ©, YOP® 0o Tov dEova Z'z, £XEL KIVITIKN

m /

) X EVEPYELQ.

8 \rLo; IIpokeévovr vo  vroloyicovpe TNV KIVNTIKN
m, EVEPYELD TOV GAOUATOGC, TO Ywpilovpe og oToyElDdelg Haleg
7 my,m,... Ot paleg avtég €xovv v id10 Yoviokn toydTo

% @ KO YPOUUIKEG TOYVTITEG TOL HIVOVTOL OO TIC OYECELS

U, =wr, U, =wr,,
H xwntikn evépyewn (4.20)
H xwvntikn evépyela tov copatog givar ion pe 1o abpoicua
TOV KWNTIKOV evepYEl®V TV Haldv omd TIG ONOieg
omoteleitan,

1 1
madmn K =5m1U12 +Em2U22 +..

H oyéon avtn yivetat, and v (4.20)

1 1 1
K =Emlol)2r12 +5m2w2r22 +... =E(m1r12 +m,r, +.)W’

Opog mlrl2 + m2r22 +... = [ ko emopévaog
1

K=—Iw’
2

[Ipéner va. toviotel 6t 1 evépyelo avt dev glval o véa Lopon
evépyewc. H oyéon omv omoio kataAn&ope amoterel amAd o Pfoikn k-
QPOOT Y10, TNV KIVNTIKN EVEPYELN EVOC CMUATOC TOV CTPEPETAL.

Av 10 oopo eKkteEAel TOVTOHYPOVA LETAPOPIKT KOl CTPOPIKN Kivnon,
OTmG 0 TPoYdS Tov oyfuatog 4.33 1 KVNTIKN Tov evépyelo ival ion pe To
ABpOIGHA TNG KIVITIKNG EVEPYELNG AOY® UETOPOPIKNG Kl AOY® GTPOPIKNG Ki-
ynone.

K = lMufm R
2 2

omov M m palae Tov coOpaTog Kot U, 1 TodTNTe TOL KEVIPOL HALAG TOV.

4-10 EPI'O KATA TH XTPO®IKH KINHXH

Otav motdpe ta TETAAL TOV TOONAATOL AGKOVUE OVVOUN KOl TOPA-
yovue €pyo. ‘Epyo mopdyetal kot omd T pUNyovn TOU OVTOKWVATOU KOOMG
oTpEPeL ToV GEova TV Tpoy®mv. To €pyo Hag dSVVaUNG TOL GTPEPEL £VOL GO
UTOPOVUE VO TO EKQPACOVILE CE GLVAPTNON LLE TN POTY| TIC.

‘Eoto 6t 1 dvvaun F aokeitar oty meproépela evog Tpoyol axTivag
R, xotd ™ d1e06vvon g epantopévng (oy. 4.35). Katd tv amelpootd pukpn
oTPOPT TOL TPOYOL KaTd Yyovie dO M dvvaun mapdyst Epyo
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dw =F ds

Av 1 yovio petpiéton og aktivio tote ds = R dO xa
dW =F Rd6

To ywopevo FR givarn pomn 7 g ddvoung.
Enopévag dW =1d0 4.21)

Mo va vrohoyicovpe 1o €pyo pag dSuvapng Kabmg Eva cdpo GTPEPE-
ton katd yovia 0 ywpilovpe m yovia og anepootd pikpic yovies db,, do, ...
ko afpoifovpe ta avrtictoya épya. Av n pom G dvvaung givar otabepn,
Om®G 0TV TEPITTOON TOL oYNHaTog 4.35, and 10 ABpoIGHA TPOKVTTEL

w=rt0
Amo v (4.21) maipvoope
aw _.4d8
dt dt

O pvBuos mapaywyng épyov dW /dt eivon n woydg P g dvvapung
xkarto dB/dt etvorn yovioxh tayxdmmTa W 10V CONATOG, ETOUEVOS

P=1w

H ponn piag dvvapung Letafaiiel TNV KIvnTIKN EVEPYELD TOL CAOUATOG

Katé wocotnTa ion pe 10 €pyo tc. ‘Etol, otn otpogikn kivnon, to Bedpnua
£€PYOUL - EVEPYELOG TAIPVEL TN LOPON

1 1

onlodn To aiyePpikd GdBpoicpo TOV EPYOV TOV POTAOV OV
O0OKOUVTOL OTO COUNO €ivol (60 pE TN PETOPor] TG KIWVITIKNG
EVEPYELNG TEPLOTPOPNS TOV CAOUATOG,
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I[TAPAAEITMA 4.12

Opoyevig kot wwomayng pépdog unkovg L=0,3 m kot palog M, 0
otpEeeTal Yopic TPIPEC YOpw amd oplovtio dEova O mov diépyeTar amod ‘
To éva GKpo TNG. Apyikd m pdPdog eivor opildvtia Kol 6T GLVEXELN L
apnvetar eAevBepn. Ilowa givor | yoviaxkn taybhtntd TG T oTryun mov Ho
EPAGEL omd TNV Katakopven 0éon; Atvetan 60TL | pomny adpdvelag g pa-

1
Boov ¢ mpog Tov a&ova O givan EMLZ Kol 1 emrdyvvon g Papdtnrog

2=10 m/s’.

Amévinon : s
Ty 4.35

H pnyavikn evépyela tov cvotiuatog owatnpeital. Emiéyovpe g enimedo pndeviking SLUVOIKNIG
evépyelog to oplldvtio eminedo mov dépyeTal amd To PEGoV TG pafoov A dtav Bpicketol 6TV KataKOpLEN
0éon. To pécov g paPoov eivar o kKévrpo palog e .

L
Ortav n papdog Ppioketor oty oplovtia BEon Exet duvapukn evépysia Mg —

1
Otav n paPdog mepdoel amd v KoTakopven BEon, Ba Exel Kivntikn evépysia 51&)2 , omov I n
pom adpavetog e pafoov wg mpog tov dEova O.
YOpeova e To Bempnua S10THPNONG TNG UNYOVIKNAG EVEPYELNG IOYVEL
L 11

L 1 2 2,2
MeZ =100 v Mel=2"MPw
570 N MES Ty

omd Omov w=1/37g =10rad /s
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ITAPAAEITMA 4.13

Opoyeving kOAvOpog paloc M kol aktivag R KvuAieTor Kotd UnKog
TAQylov emmédov yoviag ¢. Ilown sivar 1 toydvTnTo TOL KEVIPOL MALOg
TOV KLAIVOPOL OTAV 1) KOTAKOPLEN LETATOMION TOV givar h.

H emtdyvvon g Papvmrog (g) Bewpeitar yvoorn. H ponn adpdvelog

1
TOV KLAIVOPOL W¢ Tpog Tov GEova tov 1 = EMRZ .

Anévinon :

H «dAion tov kvdivopov oeesiretor oty tpn. H por g tppng
WG TPOG TOV AEOVA GLUUETPIOC TOV KVAIVIPOU elval anTH TOL TEPIGTPEPEL
tov KOAWOpo. H tpifn de petartomilel to onueio €poapuoyng e, apov
K& oTiyp| aokeiton o€ dlpopeTikd onueio Tov KLAivdpov. Tlpdkettal,
oniaodn, vy otatikny TPP. Emopéveog M pmyovikn  evépyeld. TOL
KVAIVOpoL dratnpeital agod 1 otatikh TN dev Tapdyel Epyo, Ty 4.36
Av Be@pnoovpe OTL 0TV KOTOTEPN BE0m TOL 1 SLVOUIKY EVEPYELD TOL KLAIVOpOL &ivorl ion pe
undév, otnv ovdtepn BEom Tov 0 KOAVEPog Exel duvapukn evépyewa Mgh .

Xy KoTdTeEPT B€0M TOV 0 KOAWVOPOC €YEl KIVITIKY EVEPYELN, TOV 1000TOL HE TO GOpOIGHA TNG

1
KWWNTIKNG €VEPYEWNG AOY® LETOPOPES %vam B KOl TNG KWNTIKNAG EVEPYELNG AOY® TEPIGTPOPNG
U
1
1o H
2 O

SOpeova e To Bempnua S10THPNOoNG TNG UNYOVIKNAG EVEPYELOG

Mg =L + L n Mg :lMUfm 1l ey
2 2 2 22

1 1
f gh :5U2 +ZR2w2 (4.22)
Opowg n taydmra v,, ToV KEvipov palag sivol

U =R (4.23)

cm

H (4.22) yiveton amo v (4.23)

2
1 1 1 1 4
h=—0> +—RszﬂH omd 6mov  gh =—0> +—0U? Kol teMKd U =.|—gh

ANTIZTOIXIXZH THX META®OPIKHX KINHXHX XTEPEOY
ME TH XTPO®IKH KINHXH
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2YNOYH

dw
H yoviexi emrdyvven eival ion pe to pubud petafoing e yoviakng TaydTnToGC. a= 7
t
Pom d0vaung F, og tpog aEova mePtoTpoPns ovoprdaletor To d1avuCHATIKO PEYEDOC Tov ExEL LETPO
T=Fl

omov [ n kdBetn amdotacn e Svvaung omd Tov AEova TEPIOTPOPNC, S1EVBVVON AT TOL AEOVA TEPL-
GTPOPNG KoL POPE oL divetal amd Tov Kavova Tov 0e&lov xeptov. H povéada porng eivar to 1N m.

Pomi dvveung F oc mpog enpeio O ovoudaletor 1o dtavucpatikod péyebog mov €xet pétpo T = FI
010V / amOGTOCT TOL GNUEIOV o TO POopEn TNG dvvaung, povada To 1N m, dievbuvon kabetn oto eminedo
7ov opileTon amod tn dvvaun kot to onueio O kol opd wov diveral amd Tov Kovova Tov de&lod yep1ov.

SF =
I vo wopponei éva axivito oteped Tpénert 2F =0 7 - =0 Kot 21 =0
2F, =0
Pom adpdverog £vog 6T1Epe0d ¢ TPog KAmolo dEova ovoudletal To AOPOIoHA TOV YIWVOUEVOV TMV GTOL-
YEWWODOV Pal®V Ao TIG OTOIEC OMOTEAEITOL TO COLN ETL TOL TETPAYDOVO TOV ATOGTAGEDY TOVS Atd TOV AZovol
TMEPLGTPOPNC
1 =mr +m,r, +..
O Ogpe®ong vopog g 6TPOPIKNG Kiviieng sivar
21 =1a

2TPo@OopPI1] VAIKOD GNIEIOV -TTOV KIVEITOL KUKATKA- G TPOG TOV AEO0VA TOV SIEPYETAL OO TO KEVTIPO TNG
KUKAIKNG TPOYLAG Ko Elvan kAOETOg 6TO EMIMEDO TNG OVOUALETAL TO SLOVOGLOTIKO HEYEDOG OV £XEL LETPO

L=pr W L=muUr
otevBvvon  devbuvon Tov aEova Kot Popd mov kaBopileTon amd Tov Kavova Tov deE10D xepLov. H povada
oTpoPopunc eivat o 1kg m*/s.
2TPOPOPUI] GTEPEODV GARATOG -TTOV GTPEPETAL YOP® 0Td AEOVA- EIVOLT) GLVIGTAUEVT) TOV GTPOPOPLDYV
TOV GTOYEIOMV HLal®dV amd TIG 0moieg amoteleital To oteped. H atpopopun) otepeod eivar ion e

L=]w

H otpogoppi) £vég cveTiipnatog oratnpeitar oTadept] €4v 11 GLVOAIKY| EEMTEPIKT POTH GTO GLGTNIO EIvVOL
UnoEv.

dL
O ogvTepOg vopog Tov Newton 611 6TPOPIKI] Kiviien eivat 2T = E

1
H kit evépysira 6TtEPE0D LOY® TEPLGTPOPNG sival K = 51 w’

To épyo puag otadepng POTIG KATA TN GTPOPN EVOG GTEPEOD KATA Yovia O gival

W =10
H 1oy0¢ mog pomiig ivar P=1w

To Ocdpnpa £pyov - EVEPYELNS 6T GTPOPIKT] Kivi|G1] YPAPETOL

1 1
SW=—Iw; ——Iw
2 2
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Ty 437

APAXTHPIOTHTEX

1. Bpeite to wévipo palog evog oopotog 0600
dlooTacEWV.
QO palog Koéyte éva yaptdvi mov dev €yl YEOUETPIKO

SYNHO KOl avapTioTe To amd €vo onueio tov. Otav
LGOPPOTNGEL TO YaPTOVL YOpActe TAV®D TOL TNV
KATOKOPLPN TOV TEPVAEL At TO ONUEI0 AvEpTNOTG.
Enedn to aAyePpikd abBpoiopo TV pomdv mpEmel
va glval unoév, 1o kévipo pdlog Tov yaptoviov Ba
Bpioketanr 67 avt) TNV KOTAKOPLET. XTN GLVEYELL
KPEUAOTE TO OO amd £va deVTEPO OMUEID KoL
enavardPete ta 0o, To kévipo pdlag Pplokertal
GTO ONUEID TOUNG TV SVO YPULUDV.

Kotaokevdote po Luyaprd.

Koéyte éva yaptoéve oe oynua tetpaydvov. Kpepdote 10 o€
éva Kapei mov wepvael omd to onueio O oynua 4.38a, dote va propet
va otpépeTal EAevBepa. 1o 1010 KapPi Kpepdote Kot £va vBHypapLLLo
ovpua ov Ba deiyvel tn devBuvon TG KATaKOPLPNG. ZTEPEDCTE GTO
éva, AKpo Tov yopTovioy éva avtifapo yvootic udlog (M) kot oto
GAAO éva GLVOETPO MOTE VO LITOPEITE VA KPEUAOETE IKPA OVTIKEL-
peva (oy. 4.38B). Znueudote TAVEO GTO YOPTOVL TV KATOKOPLON
onw¢ opileton amd 10 cVPUO. EeKpePdote TO YapTOVL KOl HE €val
LOLPOYVOUOVIO YOPAETE TAV® TOL KAIHOKO Yo, T HETPNON YOVIOV.
To undév ¢ KMpoKaG Vo OVTIOTOLYEL OTN YPOLLUN TOV XOPAENTE [LE
Bdon 10 cvppo. LTepe®aTE MAM TO YOPTOVL. AV amd TO GUVIETHPA
Kpepdoete €va pukpd avtikeipevo dyvootng palog pmopeite v
vroAoyicete ™ pdla tov.

o

(0) ® )]
Ty 438

¥t 0éon ooppomiag To adyePpikd dOpoicUd TOV POTOV OC TPOG TO
O givar undév.
Mgx-mgd =0 v Mganub—-mga ovvl =0
omdte m = Me@pd
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Me v mpodmodeon 611 n palo Tov YopTOVIOL Eivatl HuKpn, oV Yvopi-
Covpe ™ palo M kol HETPNGOLLE TN YOVIN KATO TNV OToio GTPEPETAL
TO YAPTOVL UTOPOVLLE VO VTTOAOYicovuEe TN Uala m.

"Evag KOAIVOpog Tov «aynea» T fapotnta

Kol\ote 610 €00TEPIKO €VOC KLAIVOPLKOD
KOLTIOV UEYAANG OOUETPOV U0 UIKPT] UETOAMKN
pafdo, Tapdiinia pe tov dEova Tov KovTlov. AQov
onuewmdoete ™ Béon ¢ oto e€TEPKO UEPOC TOV
KAelote TO KOVLTL.

Mmnopeite vo Kavete Tovg pilovg cag vo To
yacovv, vopilovtag 61l 10 Kovti dev akolovdel Tovg
YVOGTOVE VOLOLE TG eUONC:

TomoBetroTE TOV KOAMVIPO G€ TAAYL0 EMimEDO e [kp1| KAloT,
OTmG delyvel TO oy Kot apnote Tov eAehBepo. I'a Alyo o kOAVOPOG
mnyaivel mpog to endvm. [log eEnyeitor avtod;

EPQTHXEIX

Kivnpoatiki g neplotpoeiig

4.1

H yoviaxm taydtta mepliotponc evog Tpoyol petofdiietol pe to
¥povo dmwg eaivetal oto oy. 4.400 ITowo and o dwaypaupata B, v, 0,
€ TOPLOTAVEL TI YOVIOKT ETITAYVVGT TOL TPOYOV GE GLVAPTNON HE TO
xpOVO;

(@)

®

4.2

43

‘Evog diokoc otépeton yopw amnd dEova mov diépyetor @

) ©®) &

Ty 4.40

‘Eva copo kdvel opon kokAkn kivnon. Tlow givor 1 yoviaxn tov

EMTAYLVO);

oo TO KEVIPO TOL Kot givol kdOeTog oTo eminedo Tov.
H yoviox toydmmta Tov dickov 6 cuvApTNOo™ LE TO
YPOVO TTOPIGTAVETOL GTO SIAYPapLL. TOV oyfuartog 4.41
[Toteg and Tig Tpotdoelg mov akolovBovv eivol GMGTEC;

ffffffffffff

Ty 4.39

-4

o) H yoviokn emttéyvven 1o ¥povikd SlaoTnpo t ot ot

t1-t, av&avetat.

Ty 4.41
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B)

Y)

0)

To pétpo g YOVIOKNG E€MTAYLVONG TN YXPOVIKY OTIYUN f4
glvol LIKpOTEPO Omd TN YPOVIKN GTIYUN 4.

Tn ypoviki oTiyun ¢ T0 S1AVUCUO TNG YOVIOKNG ETLTAYLVONG
éxel avtifetn katebBvvon amd v katevOHVVeN TOL £yEl T
YPOVIKN GTIYUN| L4

Tn ypovikn otypr] t3 M yoviekny emtdyvvon £xel UETPo
UEYOADTEPO GO T YPOVIKN OTIYUN| ¢.
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Ty 4.43

4.4

4.5

4.6

"Eva oteped otpépeton yopw amd otabepd déova. Osmpnote dvo otot-

YEWDOEIS LALEG TOL CAOUATOG TTOV ATEYOVY SLOPOPETIKY OTOCTOCT) OO
tov d&ova mepiotpoenc. Tlown amd ta peyédn o) ypoupikn toyvtnTo
B) yovioek ToyxdTNTO Y) YOVWOKN EMTAYLVOTN Kol 0) KEVIPOUOAOG
EMTAYLVOT, £XOVV TNV 1010 TN Yo TIG S0 PALEC;

Eivon duvatd éva copa vo €xel, pio YPOVIKN GTIYUT, YOVIOKT ToyO-
TNTA UNOEV KOl YOVIOKT ETTAYVVOT] SLOPOPETIKY OO UNOEV;

'Eva oteped kdvel ovvhetn kivnon. Yrapyel Kamolo onpeio Tov ote-

peol To omoio vo £xel TavTa TNV id1a TovTNTA PE To KEVTPO palog;
A1TIOAOYNOTE TNV ATAVINGT] GOG.

Pomi] — wooppornia ctepeod

4.7

4.8

4.9

4.10

SOUTANP®OCTE TO KEVAL:

H ponn 60vaung wg mpog onueio €xel HETPO 16O LE TO YIVOUEVO TOV
HETPOV TNG OUVOUNG ETTL +vvvvr verren veens veeieanen cnnennans , otevbuvon
7OV €ivo KAOETT 6TO EMITESO TOV OPILETOL OO v.vn ven eeveeen e,
KoL POPA TOV OPILETOL OO v vevven e vveiis e,

Ta Aeweopeia kol To peydlo @optnyd £xovv TIUOVL PHEYOANG SlopLé-
tpov. T1 e&umnpetei avtod;

> papdo tov oyfuotog 4.42 aoKoLVTAL TEVTE OUOETIMEDEG OVVAELG
ToV 1010V pétpov. H pafdoc propel va otpépetarl YOpw amd aEova mov
dépyeton amd to onueio O ko gival kaBeTog 610 €Minedo TV duva-
pemv. Na kototdéete Tig SuVAELG KATA TN GEPE Ue TNV OToio, TO pé-
TPO TNG POTNG TOVG G TPOG TOV A&ova otV aw&aveTart.

F;

F,
F,

Ty 4.42

H papdog tov oynuotoc 4.43 eival katokOpuen Kot UTopel vo GTpEPe-
Tot YOpw omd oplovtio dEova mov diépyeton and to onueio O. 10
éva Gxpo g pafdov ackeiton n opldvtia dvvaun F; o va un
oTpépetal n paPdog ackobue oplovtio, dvvaun F; oto dAro dkpo

™me.
o) [owa mpémetr va etvon 1 katevBovon g Fo;
B) Yuykpivete To pétpa TV F; kol F).
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4.11

Y10 oynua 4.44 eaiveton pio oplovtia paPdog mov umopel va oTpépe-

TOL YOP® OO KOTAKOPLPO &0V 0 0oiog diEpyeTat amd To onueio O.

Y10, 600 akpo TG paPdov ackovvtar or oplovtieg duvauels F ko £, T F, F,
kd0eteg og avtv. H papdog mapapéverl axivintn. H andotacn g 60-
vaung F; amd tov dEova mepioTpo@n|g eivar ion pe ta 2/3 Tov UAKovG |
g paPodov. To pérpo g dvvaung £, givar

o) F\/2 B) 2F/3 y) Fi/3 &) 2F, € 3Fi/2 o1) 3F, Iy 4.44
Emélre tn cwot) andvrnon.

© 0O

Pomi adpaverag

4.12

4.13

4.14

4.15

4.16

OegpneM@ong vOpUog TG TEPLETPOPTG

H pé&fdog tov oynuatog 4.45 givar afopng kot ot palec m améyovv 10
010 amd tov d&ova meploTpoPng. Av M amdoTaon TV Haldv and Tov

>
a&ova TEPIOTPOPNC SIMAACIOOTEL, 1| POTTT AOPAVELNG TOV GLGTHILOTOG m m
o) TOPOUEVEL 10101 <>

B) dumhacialeTat.

Y) TpumAacialeTat.

o) teTpomAacidleTorl. Sy 445

‘Evag  tpoxdc oavtokwvitov Kot €vag  TPoYOS  modMAQTOL

ePIoTPEPOVTAL, YOPIC TPPREG, YOpw amd Tov AEova Tovg pe Vv ida
yoviakn toyvtnta. [lotog amd Toug dVo TPOYOVG AKIVITOTOIEITAL TTLO
£OKOAL;

AKA10AOYNOTE TNV ATAVINGT] GOG.

¥10 oynua 4.46 @aivovtol Tpio VAIKA ormueio. wov TEPIGTPEPOVTAL
yopw omd tov a&ova z'z. H pala kot n andotaon kabevog amd tov
a&ovo meploTpoeng eaivovtol oto oy, Nao cvykpivete TG pomég
adPAVELAG TOVG MG TPOG TOV AEOVA Z'Z.

? %BZg

2m Q 8g

Ty 4.46

H ponn adpdvelag evog otepeod ¢ mpog aEova mov SEPYETOL amd TO
kévipo palag etval pukpdtepn amd T pomr| adpAveldS TOv MC TTPOG
omolovonmTote AAAo dEova Tov eivarl mapdAANAOG 6~ aVTOV.

[Todg epunveveTar avTo;

Ipayte pe avEovooa oepd tic poméc adpdvewag Iy, b, I3 xou I, Tov
opBoymviov TapaAANAETITESOV MG TPOG TOVG TAPAAANAOVE GEoveg 1,
2,3k 4 (oy.4.47)
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Ty 4.50

4.17

4.18

4.19

4.20

H yoviakn emtdyvvon evog 61epeod TOL GTPEPETAL YOP® OO GTO-
Bepo a&ova givaon

o) avaloyn He TN pom adPAVEING TOL GTEPEOD MG TPOG TOV
aEova TEPLETPOPNC.

B) avtiotpoga avaioyn pe ) pdlo Tov cOUATOG.

Y) avAaAoyT HE TN SVUVOLN TOL AGKEITOL GTO GMLLO.

0) avéAoyn LE T POTY| TOV ACKEITAL GTO GOUA.

EmniéEre t cmot) andvnon.

¥10 oynua 4.48 PAEmovpe TV ToPN Mg TOPTOG LE TO OplLOVTIO EMi-
nedo. H mopta amotedeitar amd 600 dapopetikd vAkd. To vikd 1
€xetl peYaAvTEPT TLKVOTNTO 0O TO VAIKO 2. Ta 600 vAkd katolapBa-
VoLV TOV 1010 Xdpo. Ao mota pepLd TpEmel va torofetnBovv ot pevte-
0£0EG MOTE M TOPTA VO, OVOTYEL KOl VO, KAEIVEL O EVKOAM; AUKOLOAO-
YAOTE TNV OTAVINGT GOC.

1 2
Ty 4.48

O opudvtiog diokog Tov oynpatog 4.490 pmopel vo oTPEPETOL YOP®
amd otafepd GEova mov Siépyetar amd TO KEVIPO TOL Kol Eivol
KkG0etog 6" ovtdv. Xto dioko aoxeitar opilovrio. Svvaun F mov
epdnteranl oto dioko. H dOvaun F petafdidel ) yoviakn toydTnta
TEPLOTPOPTG TOV HIGKOL OIS poiveTal 6To didypappo 4.49B

®

v

(@) ®)
Ty 4.49

[Moteg and T1g endueveg TPOTAGELS Elval COGTES;

o) H yoviakn emtdyvvon givar otobepn.
B) Tn ypovikh otiypn| ¢ mov 1 yoviakn Toxdtnta efvar undév, n
duvaun F givor pndév.

Y) H pomn g dvvapung av&avetar pe to xpovo.
0) H dOvapun F €xet otafepd pétpo.

M cpaipa agivetal 6To onueio A TAGYl0L emmESOL Ko KLAIETOL
yopic oAicOnon mpog ) Pdaon tov (oy. 4.50). Katd v kivnon g
aLEAVETOL TOCO 1 YOVIOKT] TAXDTNTO TEPIGTPOPNG OGO Kot 1) ToHTNTA
TOV KEVTPOL HAL0g TNG, EMOUEVOC 1] CPAIPO OTOKTA Kol YOVIOKT KOl
ypoppukn emitdyvvon. Ipayte Tig duvapelg mov gival vrevboveg

o) Y T0 6TL 1 opaipa dev olcOaivet.

B) Y10 TN YOVIOKT] ETLTAYVVCT TNG GPAipas.

Y) Y10 TN YPOLUIKT] ETLTAYVVCT TNG.
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Zrpogoppi} - SraTNPNENg TG CTPOPYOPRTIS

4.21

4.22

4.23

424

4.25

4.26

4.27

"Eva. avtokivnto kiveitan mpog to Boppd, oe opildvtio dpopo. Tlow

glvar 1 KaTevhuven TG GTPOPOPUNG TOV TPOYDV TOV;

To oynua 4.51 deiyvel éva cupmayn KuKAKO dioko Kol £vo KUKAMKO
SUKTOAO OV €YoLV TNV 1o akTiva Kot TV 1ot pala Kot Lropovv vo
oTpEPOVTAL YOPp® amd opllovtio dEova. Tn otiyun undév, mov ta 6vo
ompotae eivol okivnTa, 0oKoOVTaL 6”7 aVTA OLVALELS TOV 1010V PETPOV,
EQUMTOUEVEG OTNV TEPLPEPELN TOVG. No GUYKPIVETE TN GTPOPOPUN
TOVG 0L YPOVIKT] OTLYUN L.

H otpopoppun| vog GLGTIHATOE COUATOV O PETUPAALETOL OTOV

o) 1N GUVICTOUEVT] TV SUVALE®MY TIOV OGKOOVTOL OTO GO0 £ivorn
UNOEV.

B) TO. GOUOTO KAVOLV LOVO TEPLOTPOPIKN Kivnon.

Y) 01 AEOVEG TEPIGTPOPTG TOV COUATOV Eivar oTafepot.

o) T0 oAyefpwd Gfpoopa TOV  POTOV TOV  EEMTEPIKMOV

duvapewmv gival undév.
EmiiéEte to cmoto.

"‘Evog kaAltéyvng tov matval meplotpéPetol. XTnv apyn 0 KoAMTE-

AVNG EYEL TA YEPLAL OMAMUEVO, KOl OTI GLVEYELD To GVUTTVOOEL [lown
omd TIG TPOTAGELS TOL AKOAOVBOVV elval GMOTN;

o) H ponn adpdveldg tov o¢ mpog tov Aovo mEPIGTPOPNC TOV
av&avetat.

B) H otpopopun tov avEdveron

v) H ovyvotnta mepiotpoeng Tov avédvetat.

o) O KaAMTEYVNG TADEL VO TEPIOTPEPETAL.

Av lvav o1 KopLueEg TV TOMKOV Taydfovvav, Ba avéfatve Alyo n
otabun ¢ Bdriaccac. Ti emintwon Ba eixe avtd ot cvyvoTnTa
TEPIOTPOPNG TNG I'M¢ YVup® omd Tov a&ovd tng;

A1TIOAOYOTE TNV ATAVINGT] GOG.

‘Eva moudi kdBetar oe kabiopa 1o omoio pmopel vor oTpEPeTol Ypic

TPIBéc. Xta r€pla Tov Kpatdel Tov aEova evog Tpoyov modnAdtov. O
TPoYOG oTpEPeTal. Apyukd To Toudl Ko to kdbicpa sivar akivinta. Tt
Ba emaxorovdnoel, av To Tadi yopicet avimoda tov Tpoyd; Eav mpay-
LOTOTO0VGATE TO Teipopa, Bo dumiotdvote 0Tl amotteitolr peydin
dvvaun yio vo yopicete aviamodo Tov TPoyo oL GTPEPETAL, TOAD LiE-
yoAOTEPN amd TN dvvaun mov Ba ypewaldtav av o TpoyxdS NTav akivn-
to¢. [1og to eényelte;

O opilovtiog diokog 1 (oy. 4.52) oTpépetal Le YOVIOKN ToyOTNTO @,
YOp® amd KOTOKOPLEO AEoVa TOL S1EPYETAL amd TO KEVIPO LALag TOv.
[Mavw oto dioko aprvovial va TEGOLY ot diokol 2 kKot 3 ot omoiot
elvar opotol pe tov 1. H yoviaxn toydtnta pe v omoia Oa mept-
oTpéPeTal To cvotnua Oa givat:

o) w P)2w v) 3w 8) w2 &) w3

Emélre tn cwot) andvinon.
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"Epyo kot gvEPYELD KATE TNV TEPLOTPOPT

4.28

4.29

4.30

431

=

"Evag xdpog amd whyo kot pio ceaipa apivovtol amd To 1010 DYog 6€

A dyo eninedo. H opaipa kuAietan Kotd pMKog Tov TAGY10V ETTESOV
eva o kOPog ohcBaivel yopic tpipn. Ot palec v dvo copdtoy gival
{o€g KOl 01 JCTACELG TOVG WIKPEG G€ GYEoT Ue TO VYOG 0td TO OToio
aeédnkav va ktvnBovv . No cvykpivete
1. To épyo tov Papovg Katd TV Kivnon Tov 600 COUATOV.
2. Tnv toybtnra pe TV omoio T0 COUATA PTAVOLY 6T BAon Tov

T oyiov emmédov.

e tpoyd 0 omoiog oTpéPeTal YOopm amd otafepd dEova ackeital 00-
vaun F mov petafdaiiret tn yoviakn tov ToydTnTo.

o) ond 1 rad/s og 3 rad/s.

B) omd4rad/s oe 6rads.

vy) omod -2 rad/s oe 5rad/s.

0) oamd -3 rad/s ce 4 rad/s.

Ye oo, TEPITTMOT TO £PYO TG OLVAUNG Eival HEYOADTEPO;

Yopa wov agnveTal omd To onpeio A TAGYI0L ETUTESOV KVAIETOL PEYPL
10 onueio I', mov Ppicketar otn Pdomn tov TAdyov emmédov. To on-
peio B givan éva evdtdpeso onpeio g 18 poung Tov COUATOG.

No copuminpwdei o Tivakag.

Kyt evépyera Kyt evépyera
0o TN HETAPOPIKT]  OTO TNV TEPLOTPO-
Kivnon QK1 Kivion

Avvapu
gvépyera

A 120

40) 207

r 801J

ZOUTANPDOOTE TOV TVAKA:

opporo ‘Ovopo Méyg0oc' Movéoa oto SI

T'oviaxn

Tayvta —

rad/s>

SLOVOGLOTIKO Nm

~

Ipéyte pio omd T AEEEIC LOVOUETPO N} SLOVUGLLOTIKO.

0
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AXKHXEIX

Kiwvnpatu) Tov 6tepeod

4.32

4.33

4.34

4.35

4.36

H yoviaxn taydmra evog Tpoyol mTov otpéeetol LetadAleTal pe 1o
YPOVO, OTMC Paivetal oTo didypappa Tov oyfuatog 4.53. Iow ivor n
YOVIWOKY EMTAYLVON TOL TPOYoV; Ilowa ypoviki oTypunq 1 YOVIOKN
TayOTNTA TOL TPOYXOV Oa £xetl Tiun 20 rad/s;

[Am: 025 rad/s®, 72s ]

‘Eva, oOynuo kwveitoar evboypoupa pe otabepn taydmrta 20 m/s. Ot
tpoyol tov £rovv aktiva 40 cm. Ymoloyiote T YOVIOKY TayOTNTO LE
™V omoia oTpEPovTaL.

[An: 5S0rad/s |

"Eva Oynua, ot tpoyoi tov omoiov éyovv axtiva » = 40cm , xveiton pe
emdyovon 2 m/s>. Me moto puOpd avEdvetorl 1 yovioky ToydThTo
TV TPOYDV TOV;

[Am: 5 rad/s’ ]

‘Evog diokog axtivag 8cm kviieton mhvew oe opildvtio emimedo. H
TOYVTNTA TOV KEVTIPOL TOV dickov gival 5 m/s. Ynoloyiote:

o) NV ToOTITOL LLE TNV OTTOT0L KIVELTOL TO AvMTEPO OTNLUEID TOL diGKOV.
B) TN GLYVOTNTA LE TNV OTOi0 GTPEPETAL.

[Ar: 10m/s, 99 Hz ]

Tn ypovikn oTiyun undév 1o kEvipo evog Tpoyov, axtivag R=20 cm,
ov KvAietar, €xer ToyvmTo 0,=8 m/s. H toyvtnto TOoL TPOYOV
undeviletal apov davooel ondotacn x=20 m.

[Mowa givar n yoviokn emPpadvven tov;

[An: 8rad/s’]

Pomi 60vapung

4.37

4.38

INa va oeiger pa PBida, évag epydne ypnoipomolel KAWL PRKOLG
20cm. H péyiom dbvaun mov umopel vo aGKNGEL 0 gpydtng sivon
200N. ITowa elvar n péyron pomn mov umopel va acknoet; Ilog mpénet
va, ackndei 1 dvvaun dote 1 ponn va givar €Yot

[Am: 40N m]

O 1poy6g tov oynuatog 4.54 €yxel axtiva R= 0,5 m xor pmopel va
oTpéPeTal YOp® omd dEova Tov diépyetal amd To kEvIpo Tov O Kou gi-
val KaBeTog 010 EMiMedd TOV. XTOV TPOYO 0ICKOVVTOL EQPOTTOUEVIKA OL
duvapelg F1=20N ko1 F>=30N. [Towa givor 1 GUVOAIKN pomn TOL dEYE-
Tal 0 TpoydGS;

[Am: SNm]
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AF, 4.39 H paPdoc tov oyfuotoc 4.55 €xel apeAntéo Papoc kot pmopel vo

p'e p'e X oTpéPeTal yOopm and d&ova mov diépyetat omd To onueio O Ko givan

-~z ! Kkd0etog o' avth. X pdfdo ackovvtal ot duvauelg F1=20N, F>=2N

y 0 kot F5=10N. No vroroyicete 10 adyePpikd aOpoiGHL TOV POTOV TOV
F, duvauewv mov ackovvtol 6t pafdo. Aivovtar: x=2 m kot ¢=30°.

X 455 [An: 16 Nm]

Ioopponia otepeod cOpATOS

4.40  To Papoviiko evog mryadiov amotekeiton amd TOUmAvo oxtivag Ri=20 cm,
OTO OTOi0 E€ival TPOGOPUOCHEVT YEWPOAOPN, uikovg R,=0,5 m. Otav
OTPEPETAL M YEPOAAPN, TO GKOWL TUAIYETOL GTO TOUTOVO Kot EAKEL
eoptio (kovPac pe vepod) Papovg 150 N. Na vroroyicete tn dbvoun
A (0] B 7OV TPEMEL VO, aokn el oTn xelporaf.
‘ [At: 60N

441  Amo ta dxpo A ko B afopovg pdBoov, pikovg /=2 m, kpEUOVTOL LE OKOL-
vid 0o Bapn wi=200 N ko w»,=300 N (oy. 4.56). Ze o0 onpeio mpénel va
ompytel n pafdog ywo va icopponel opldvria;

[Am: 1,2m amo6 1o dxpo A ]

W, W,

442 O ghooyp®UOTIOTNG TOL oynuatog 4.57 otéketal mAve o S0KO
pfkovg /=4 m kot Bapovg wi=150 N. H dokodg otnpileton oto onueio
A a1 B mov anéyovv to xkabéva 1 m, and ta dxpa e To Pépog tov
ehaoypopatiot ivor w,=700 N. Xg moon andcTacn amd TG AKpeS
umopel va 6tadel 0 ELAOYPOUOTIOTAG XWOPIG VO ovaTPaTEl 1 dOKOG;
[At: 79 cm]

4.43  Opoyevng dokdg Al pe pnkog / kan Bapog w1=100 N 1coppomel optl6-
vl (oy. 4.58). To dkpo A 1ng dokob cuvdéetan pe ApBpwon o€
KatakOpveo toiyo. To dAho dxpo g I' cvuvdéeton pe tov Toiyo pe
okowvi Tov oynuoatilel yovia p=30° pe ™ doxd. 1o dkpo I' kpépetol
pe okowi ocopa Bépovg w,=40 N. YrnoAoyicte Vv 1don Tov 6KOWVIoH
KoL TN dVVaN oL d€xETOL 1 OKOG 0ld TOV TOT)YO.

[Ar: T=180N, F=163,7N, €06=0,32 ]

Pomi adpaverog kot OepeM@ong vopog TS 6TPOoPIKNS Kiviiong

444  Kobéva omd to TéGoEPO TTEPVYIL TOL EALKOL TOL EALKOTMTEPOV
(0%.4.59) pmopel va Bewpnbel opoyevig papoog. To pnkog kdbe
ntepuyiov eivar 6m ko  puélo tov 100kg. Ymoloyiote T pomn
adPAVELNG TOV TECTAPMOV TTEPVYIMV MC TPOC TOV AEOVA TEPIGTPOPNG
tovc. Atvetal 61l 1 pomn adpdvelag opoyevoig papoov pnkovg L, mg
pog aEova mov dépyeTan omd To KEVIPO HAlac g Kot eivor kdBetn

o’ avt, eivar 1 = LML2
12

Xy 4.59

[Am: 4800 kg m” ]
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4.45

4.46

Ymv meprpépela evog tpoyov, palag M=2 kg xor aktivag R=0,5 m,
OV GTPEPETAL E YOVIakT TayvtnTa =100 rad/s yopw and tov dEovda
Tov aokeiton otabepn dvvaun F, epamtopevikny otov tpoyod. O Tpoyog
oTOMOTAEL LETA amo S5s. Na vrtoloyicete:

o) TN YOVIOKY emtdyvvon (enipdduven) Ttov Tpoyod.

B) TO PETPO TNG duvauNg F.

1
H ponn adpavetlag tov tpoyov sivor [ = EMRZ .

[An: a=20rad/s* F =10N ]

Opwovtio opoyevng pafdoc, punkovg L=1 m, pmopel vo oTpEPETAL
Yopo omd opiloviio a&ova Tov SEPYETOL OmO TO £vo, AKPO TNg
(0%.4.60). Tlow eivor  yoviekn emitdyoven g papoov, tn otiyun
7oV, omd TV opilovTia BEom, apnveTal eEAevbepn;

H ponf adpdvewng tng pafdov w¢ mpog tov Govd g eival

1
I= EML2 Ko 1 emTdyovon e Papdtnrag g=10 m/s’.
[An: 15rad/s® ]

Zrpogoppii - apyi} SroTNPNGNG TS GTPOPOPNTS

4.47

4.48

4.49

Avo coaipeg, mov 1 kabepd £yel nalo m=100 g cvvdéovtan petalo
Tovg pe afapn papfdo, 6mws oto oynpa 4.61. To cOGTNUHO TEPIOTPEQPE-
Tat o opllOVTIO EMimEdO Ue Yoviakn Taydtnta w=16 rad/s, yopm omd
TOV Kotakopupo G&ova z'z. No VmoAoyiceTe TN GTPOPOPUN TOV
cvotnuotog. Atveton /=0,8 m.

[Am: 5,12 kg m®/s |

YroAoyiote ™ oTpo@opun €vog Tpoyol udlog M=2 kg kot axtivag
R=0,4 m, mov oTpépeTon pe yoviokn Toyvtnto w=10 rad/s yopw omd
tov afovd tov. Bewpnote OTL M palo TOL TPOYOL Ppioketal
GUYKEVTPOUEVT] GTNV TEPLPEPELYL TOV.

[An: 3,2kgm’]

Opwovtiog diokog axtivag 20 cm wor paloc 1 kg otpépetar pe
ocuyvotnta 2 Hz yOopow amd kataxdpvpo d&ova Tov TEPVAEL 0md TO
KEVTIPO TOL. ATO KAmOl0 VWOG apiveTal €vo KOUUATL Adomrn palog
100gr, mov koAAdEL oto dloko og amootaon 10 cm and tov dEova
ePoTPoPNG. No VTOAOYIGETE TN VEX CLYVOTNTO TEPIGTPOPNG.

H pom adpdvelog Tov diockov wg mpog tov dEova TEPIGTPOPNG TOV

givan 1 = %MR2
[An: 19Hz]
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Kwntui) evépyera - épyo

4.50
4.51
4.52
4.53
F 4.54
___________________ X
Ty 4.62
rg---.
all :
4.55
Ty 4.63

Oupoyevig papdog udlog M=3 kg ko unkovg L=40 cm oTpiQeTon |E
yoviakn toxdtra w=10 rad/s yopw amd ctabepod dEova mov diépyeTan
amd to €va dkpo NG kat eivorl kdBetog ¢ avtiv. Na vmoloyicete v
KvnTikn evépyewa g péPfoov. H pomn adpdvetlag g pdfdov wg mpog

1
G&ova mov Siépyetan and To KEvrpo palag g eivon [, = 3 ML
[An: 817]

Ouoyevng diokog nalag M=8 kg ko axtivag R kvlietol o€ oploviio
eninedo. To kévtpo tov dickov kiveitor pe tayvtnTa =5 m/s. Na Bpe-
Ol n KivnTuen evépyeta Tov diokov. H por| adpdvela tov dickov wg

| Q.
POg AEoVa OV TEPVEEL amd TO KEVTPO TOL givan [ = EMR .

[Am: 1507 ]

"Evog xtvntpog ackel ponr] 4 Nm kot otpépetor pe ocvyvotto 50 Hz.

ITowa etvan 1 1oy0¢ TOV; [Am: 400 W ]

Opoyevig diokog patog m=40 kg kot axtivag R=20 cm, oTpEPETOL IE
cuyvotnta 5 Hz yopo and d&ova mov diépyetal and 10 KEVTIPO TOL Kot
glvar kdBetog 6° avtév. o) [loco £€pyo omouteitar yio va
axwnrtonombei o diokog; P) Ymoloyiote Tn péon oyd TG POTNG
7oV PENEL Vo, aoknBel oTo dioko Yo va akivntomombei o Ss.

1
Alveton 1 =5mR2 xou 7T° =10 .
[Am: 400], 80W ]

H papdog tov oynuatog 4.62 mov €yetl unkog L=2 m kot pala M= 3kg,
gtvar oprlovtio Ko otpépetal Yopw and otabepd katakdpvpo dEova
ov Oépyetar amd to dkpo G O. Xt10 GAAo akpo A g papdoov
aokeitar opilovtia duvaun pétpov F=10 N mov eival dopkdg KaOeTn
611 oevBvvon ¢ paPoov. H pdfidog apykd Tav axivntn Kot pe v
emidpaon g ovvaung F apyilel va otpépetatl. No vroioyicete:

o) To épyo g dvvaung F, oe pio teptotpoen g papoov.

B) Tn yoviaxm tayvmta mov Bo €yel amokthiost 1 pafdog
OTIYUN KOTA TNV omoia Oa €€l OAOKANPMOEL LU0 TEPLGTPOPT].
v) To pvBud pe tov omoio 1 SUVAUN UETAPEPEL EVEPYELDL OTN

pafdo (1oyvg TG dVVAUNG) TNV 1010 GTLYUN.
H ponn adpdvelag g papdov wg mpog tov AEova TEPIGTPOPNS TNG

1
givan [ = EMLZ.
[An: W=40nl], w=79rad/s, P=158 W]

H opoyevig paPdog AT, punkovg /=30 cm, eivor KotakOpLen Kot
umopel vo otpépeTon Yopig TPPEG Yopw amd oploviio a&ova Tov
dépyeTon amd 1o dxpo g A (oy. 4.63). H papoog aprveton amd tnv
Kkatakopven 0éon. Na vroioyicete v taydTNTA TOL £)YEL TO ONUEID
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4.56

4.57

4.58

4.59

4.60

I, T otiyun mov @tével 6to £00.pog.

H pom adpdvelag g papoov wc mpog dova KAOBETO 6TO HEGOV TG
2

givan [ = n11_2 Ko 1 emedyovon g Papvnrag g=10 m/s>.

[An: 3 m/s]

I[TPOBAHMATA

Opoyevng dokog Al' unkovg / kan Bapovg w=100 N eoppomel dmwg
eaivetor oto oynuo 4.64. No vroloyicete T1g SUVANEIS TOL dEXETOL 1|
dokO¢ amd o cKowvi kot amd TV dpbpwon A. Aivetar p=60°.

[An: T =5043N, F=507N, ep0=23/3]

To eunddio oto oynua 4.65 €xel vVyog 7 kKo 0 TPoyOG axtiva R Kot
Bapog w. Na vroroyicete T0 eLdy1oTO LETPO TNG OPLOVTIAG SVVOUNG
F mov mpénet va aoknBel 6Tov Tpoyd Yo va vIepTNONGEL TO EUTOSIO.

F>w1/h(2R—h)]

[AT :
R-h

Opoyevig okdha Bapovg 400 N pmopel va 1coppomiost otnpildpevrn 6to

£601pog Kot otov Toiyo (o). 4.66) novo otav 1 yovia ¢ mov oynuotilel pe

10 £d0pog eivon peyaldrepn tov 30°. Na vroloyicete to cvvieleot

OPLOKTG GTOTIKNG TPPNG TS OKAANG e TO oplloVTIo eminedo. Bempnote

opEANTEN TNV TPPT| AVAESH TN GKAAO KOl TOV TOTYO.

[An: ~/3/2 ]

O miow tpoydg evog modnAidtov €xel axtiva R=0,33 m xon péla 1 kg. O
Tpoy0g otpépetar Le cuyvotta 100 otpopés avd Aemtd - yopig va Epyetan
o€ EMAPN HE TO £50(POG. XPNOYOTOUDVTOG TO PPEVO OKIVITTOTOLOVLE TOV
poyd oe 5 s. O cvvtedeotg PG oricOnong omv emapn TPOXoL -
@pévov, givon 0,69. No vrtohoyicete v kdBe SHvapn Tov aokel To PEVO
otov Tpoyd. (PempfoTe OTL TO PPEVO EPYETOL GE ETAPY| LE TOV TPOXO LOVO
omd TN o ToL TAEVPA Kor OTL 1 palo TOL TPOYOD €IVOL GUYKEVIPOUEVN
OTIV TEPLPEPELDL TOV). [Am: 1 N]

H pdéBdog tov oyuarog 4.67 givor opilovtia Kot TOpel Vo GTPEPETOL YOP®
oo KoTaKOpLEO GEova Tov SEpyeTon otd To pécov G To pnkog g
paPdov etvon L=1 m konn palo mg M=0,6 kg. Ze amdotaon r=0,2 m omd Tov
aEova mepioTpo@ng Ppickovtor Vo petodAtkol daxtoior palag m=0,1 kg o
Kofévag, Tov cvvdgovtal UETAED TOug He €va Vviua. To cuotnuo oTpépeton
YOop® omtd Tov agova pe cuyvotnra, ;=10 Hz. Kémow otryun to v omdiel
Kol Ol OOKTOA0L, AOY® adpdvelng, oBovvtor ota dkpa ™G pafoov.
Ymoloyiote ™ véa cuyvotnTa pe v omoio, Ho otpépetal To cvotnua. H
pomi adpdvelog TG papdov ¢ mpog dova Tov JEPYETOL Omd TO KEVTPO

1
uéog mg eivon 1 = EMLZ .
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Xy. 4.70

4.61

4.62

4.63

4.64

4.65

[An: 5,8 Hz]

H taydmmta tov kévipov palog pog o@aipoc mov KuAietol o€
opilovtio eminedo eivor 5 m/s. H opaipa oty mopeio g cvuvavtd
mAdyo eninedo ywviag khiong 30° ko cvveyilel mdvo ¢ avtd v
kivnon e H xivnon g oogaipag yivetor ympic oiicOnon. Na
VIOAOYicETE TO SAGTNUO TOV SLOVOEL 1 GPAIPO 6TO TAAYL0 EMimedo
péypt vo otapatiost. H pomn adpdvelag g ocoaipag, og mpog aova

2
7OV J1EPYETAL OO TO KEVTPO NG, Elval g mR* . Aivetan =10 m/s”.

[Am:3,5m ]

Youmayng opaipo katefaivel ympic oAicOnon oe TAdylo eminedo pe
KMon 30°. H ponfy adpdvewag g oeaipag, og¢ mpog GEova mov

, , . ) 2 ,
dépyetan amd To KEVTPO NG, elvan [ = ng KoL 1) EMTAYVVON TNG

Bapdtnrac g=10 m/s>. No vmoloyicete TV €TTAYLVOT TOV KEVIPOL

™G ceaipoc.
[An: 25/7 m/s’]

H tpoyaiio Tov oynuotog 4.68 ivar opoyevig pe palo m=2 kg ot
axtiva R. Ta copato X ko X, &govv paleg mi=3 kg, my=1 kg. Na
vroloyicete pe mola emttdyvvon Ba kivnBovv ta copota av apedody
elebBepa. H pomn adpdvelag g tpoyaiiog mg mpog tov aovd g

1
givan 1 =EmR2 Kou 1 emrdyovon g Papdmrag g=10m/s>. To

Bapog tov vipaTog Bewpeitar apeAntéo.

Inueioon: H tp1n avaueca oty tpoyoAic Kol 6To oKowi gival ap-
KETA PEYAAT DOTE Vo UnV Topatnpeitol oAicOnon.

[An: a=4m/s"]

To cpaipidio X tov oy. 4.69 &xer nala 200 gr kou draypdeel KHKAO
axtivag 30 cm pe yoviokn tayvtnta 40 rad/s. To okowi 6to omoio
elvar dgpévo 10 oPaipidlo mepvasl amd KATaKOpLEOo cwoinvo KA.
[Towo elvar 10 épyo NG dVVOUNG TOV TPEMEL VO OIOKNGOLUE OTNV
ereblepm GKpn TOV OKOWIOD UEXPIC OTOVL 1| OKTIVO TEPIGTPOPNG TOV
opaipdiov X yiver 15 cm; (Oa Bewpnoete 0TL 6° OAN TN SdpKELL TOV
(QOIVOUEVOL TO oKOwi gival optlovTio Kot OTL dev LVILAPYOVV TPIPES
peta&h ToL GKOWVIOD KOl TOL COANVA).

[Am: 43217]]

O tpoydS Tov oyfoTog 4.70 £xet porm adpévetag 0,18 kg m” ko oTpépeton
Ue yoviokn toydtnta w=25 rad/s yopm amd opilovtio daEova mov SiEpyeTaL
0mmd TO KEVTPO TOL. ACK®OVTOG 6TO onueio A tov dEova TEPIGTPOPNG TV
KOTOAANAN dOvoun TOV HETOKIVOOUE MOCTE VO YIVEL KOTOKOPUPOG.
YmohoyioTe T0 HETPO TNG UETOPOATG TNG GTPOPOPLNG TOV TPOYOV.

[Am: 4,5 \/E kg m?/s ]
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4.66

4.67

4.68

4.69

4.70

v mEPLPEPELN oG akivnTng Tpoyaiiag, axtivag 20 cm, givot TUALY-
puévo okowvi. Aockdvtag oto okowvi opilovtia ovvaun 20z N tepiotpé-
@ove TV Tpoyario. Bpénie 6T 6tav 1) Tpoyaiia Exel kKdvel T€ooEPLg
TePLoTPoPEG £xel ovyvotnta f=4 Hz. Na vmohoywotel n pdlo .
Atvetar 6Tt 1 pomn adpdvelag TG TPOYOAioG ¢ mpog Tov Afovo

1
TEPLOTPOPNG TNG €ivan [ = EmR2 . [Am: 50 kg
]

"Evag tpoyog apnvetol va kivnbel og mAdylo eminedo mov oynuotilet

pe to oplovrio yovia @. I'a moleg TIHEG TOV GUVTEAEGTN OTATIKNG
TG M Kivnon tov yivetar yopic oAicOnom; Ailvetar m pomn
OOPAVELNG TOV TPOYOV ¢ TPOg AEOVA YOP® GO TOV OTOI0 GTPEPETAL

I=lmR2.
2
[AT: u> £po/3 ]

To y10 — Y10 TOV GYNUATOG amoTeELEiTAL Omd KOAVOPO pe udlo m=120
g Ko aktiva R=1,5 cm, yOopw oamd tov omoio £yl TLALYTEL TOAAEG
eopés viua (oy. 4.72). Kpatdvtag 1o elebBepo dxpo tov vIUATOC,
aeNvovpEe Tov KOAVOpo va kotefaivel. Na vroloyicete

o) TO PLOUO [LE TOV OTTOT0 AVEAVETOL 1] GTPOPOPUT TOL KVAIVOPOL
kaBmg KatePaivet, Kot
B) ™V To0TNTO TOV KEVIPOL UALOG TOU KLAIVOPOL T OTLYUN

7oV €xet EeTvAtytel oxowvi punkovg 30cm.
Oewpnote t0 VAUo Katakdpveo. H pomiy adpdvelag tov Kuiivopov

1
®¢ TPog Tov GEova tov givan 1 = EMRZ . Aiveton g=10 m/s’.
[Am: o) 6X10°kgm®/s P) 2m/s ]

Mo pikpn ceaipa pdlog m Kot aktivog 7 aenveTal and to onueio A,
Tdveo og odnyo, Onwc @aivetar oto oyfuo 4.73. Av 1 xivnon g
opaipag yivetal yopig oAicOnon, mowo gival To KPOTEPO VYOG A Ao
10 omoio mpémel vo apedel n opaipa Yyl vo KAVEL OVAKVKA®OT);
Aivetoan R=20 cm. H pomn adpdvelog e opaipog wg tpog dEove wov

2
dépyetan amd To KEVTIpO G eivan [ = gmrz. H axrtiva tg opaipog
glvar ToAD pikpn o€ oxéon pe v oktiva R. [Am: 54cm ]

O éEoveg 000 opoiwv kvAivopomv K; ko K, sivor mopddiniot,
Bpickovtol oto 110 0p1loVTIo EMMEdO Kal 08 AmOGTAoT d. APVOLLE pio
oMoy OHOYEVH oavida X VM GTOVG KLAIVOPOLS £TGL DOTE TO HECOV
™¢ va Bpioketon mhve amd to péoov g amootaong KiK, wou pe
KOTAAANAO pnyoviopd PBAlovpe Tovg KLAVOPOLG GE TEPIOTPOPT], OTWC
detyvel to oyfua 4.74. Av 0 cuvieleoTr|g TPIPNG avdpesa ot cavida Kot
oToVG KVAIvOpovg eivon w, va Ppebel n mepiodog taldvtwong mov Ba
ekteAéoEL 1 oavida av T PETOTOmicOVUE Alyo amd ™ 0éom 1coppomiog
me.
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4.71

‘Eva nAextpiko tpevakt patog m= 2k§ umopel vo Kiveital tédve oe
éva pueydro opliovtio tpoyo EG 4.75). O 1poydg pmopei va oTpé-
QeTOl YOP® Omd KATAKOPLPO d%ova oV O1EPYETAL OO TO KEVTIPO
TOL. ApYIKA KOl 0 TPOYOG Kol TO TpevaKt glvan axkivnta. Kdmoa
OTIYUN TO TPEVAKL apxt%st va kweitor pe toydnto v=8,4m/s. Na
VTOAOYIGETE TN YOVIOKN TOyOTNTO pe TV omoia Bo otpépetal o
Tpoy0¢c. Alvetar 41l n pomn gé}pdvsmg TOV TPOYOD MG TPOG TOV
a&ova tov givar /=11,52 kgm” Kot OTL TO TPEVAKL AMEYEL OO TOV
a&ova mepiotpoenc R=1,2 m.

[Am: 1,75rad/s ]

Ty 4.76

EZQTEPIKO I'INOMENO

Yrhpyer €va ywOUEVO TOL YPNOIULOTTOLEITAL EVPEWS GTN QUOIKT].

Ovopaletan e€mtepikd yvopevo. To eotepikd yvouevo 800 davocudtov A
kot B (ovopPoriletan AXB) eivan €& opiopov éva didvuopo kdbeto oto
eninedo Tov A kou B, pe pétpo

C = 4B|nuo|

Omov ¢ M Yovia avapeso ota dtovospato A Kol B.

H o@opd tov dwvocpatog C opiletan amd T0
Aeyouevo “Kavova tov 0e£100TpoPov KoyAla . ZOppova e
aVTOV, TO TPMOTO amd T dVO dOVOGHATA (A) GTPEPETAUL TPOG
T0 dgvtepo (B), axolovBmvtag T HiKpOTEPT YOVIL OVAUESH
ota dwvocpata. H gopd tov C givar 1 popd tpog tnv onoia
Oa ktvnOel vag 6e£106TPOPOG KOYAING, TOV GTPEPETUL OTMG
70 ddvocua A.

‘Evag dAhog tpomog Yoo va kabopiotei M @opd TOL
dwvocpatog C givor o kavovag Tov d9e€lov yeplov: Av ta
ddytula Tov 0eflovd yeploy Ppickoviotl Katd PRKog Tov A

Kot kap@Bodv yio va deiyvouv mpog 10 B (Uécm NG HikpOTEPMS YOVidg
avdpeca ato 000 davdouata), o avtiyelpag deiyvel Tnv kotevduvon tov C.

Onwc Tpokdmtet amd v e&icwon mov divel to pétpo tov C, to eEmte-

PO YIVOUEVO avipecsa 6€ 600 TOPAAANAQ dtavioUaT Etval UNdEV.
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Av Ay, Ay, A, glvar o1 GVVIGTOGEG TOVL SravicpaTog A, o€ Tpisopbo-
yovio cvompa aEdvov kat By, By, B, ot cuvictd®oeg Tov dravvcuatog B, to
eEMTEPIKO YIVOLEVO OE KOPTEGLOVEG CUVTETAYLEVEG OiveTon and v &icmon

i j k
C=AxB=|4, 4, 4,
B, B, B

omov i, j ko k T povadiaio Stovoouato 6Toug AEOVES X, Y KoL Z, AVTIGTOTYO.
To eéwtepikd yvopevo dev eitvar avTHETOOETIKO OAAL
AxXxB=-BxA

E@appoyéc tov eEmTEPLKOD Yivouévon

H pom wog dvvaung F og mpog onueio O opiletan |
Oto TN OOVUCUATIKY OYEOT) T
T=rxF
(4.24) 0 1
Omov r givan éva ddvououa pe apyn to onueio O ko téhog
éva onueio tov davoouatog F. Zopemva pe tov opiopd tov
eEmTePKOD YIVOpEVOL M pomr| eivan kGOBeTN 0T0 eMinedo mov
opifetar amd ta davdopota r kot F kot n eopd g divetan
oo ToV Kavove Tov 0eE100 XEPLOV.
To pétpo g pomfg MOV TPOKVLATEL OO TOV OPIGUO ALTO
etvan

Sy 4.77

T=rF nup (ox.4.77)

Av mtapoovpue voyn 6Tt rNUP =d 6mov d, | kGOET anOGTACT] AVAUESH GTO
onueio O kot to ddvvopa F, katodiyovpe otn yvoot) oxéon T = Fd (4.25)
Emopévog n katedbBovon kot to pé€Tpo tng pomng eivar aveEdptnra and To on-
peio tov F 6To 01010 KataAnyel 10 S14vucua I.

O op1opdg TG POTNG GOUPOVO E TN oYéom (4.24) TAeoveKTel EvovTl
g (4.25) dnAad g oxéong Ue TV omoio G TPONYOOUEVT] TAPAYPaPO Opi-
omke 10 péyebog, 010t N (4.24) opilel 611 givar davvouatikd péyedog ko
divel To péTpo Kot TV KatevBvvon .

H otpopopur| vAikov onueiov mov oTpépetal YOpm L
ano onueio O, opiletor amod ) oyéon

L=rxp=mrxv

(4.26) O —r
omov r 1 emPartikn aktiva. [Hapatnpiote TdAl 6Tt 0VTOG O
TPOTOG 0PSOV givorl TOAD o KOUWOS 0md TOV OpPIGUO OV
d60nke otmv mapdypapo 4-7. H eficwon (4.26) divel x. 4.78
TANPOPOPIES Yio TO PETPO TN devbuveon Kot T Qopd TNg
GTPOPOPUNG.

[Iépa amd v anddtTo Kot TV Kopydtnta, Le TV omoio LEG® TOV
eEmTePKOD YvopéVoL opioTnKaAY 1 POTH KOl 1) GTPOPOPUTN, VILEAPYEL KOL Lot
Babutepn artio mOV KAVEL AVTO TOV TPOTO OPIGHOV TOVG OTOPOITNTO. TN PL-
owkn ot €E1000E1S TEPA amd T1 GLVENELD TOV LOVAS®MV KOl T®V Jl0GTAGE®DY
TPEMEL VO, €(OVV KOl OSVUCHOTIKY] GUVETEW. Avtd onuaiver 611 1o
dtavdopata propovv va tpocstefodv 1 va e&lowbodv povo e dovooparta. Ot
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e&iomoelg (4.24) kot (4.26) £xovv ovTh TN S10VUCUATIKT GUVETELD.
Kot Ao peyédn otn puoikn, 6mmg 1 SOVOUN Tov 0oKEL TO PayvNnTIKO
nedilo o€ KIVvOOEVO NAEKTPIKO PopTio, opilovTal e dtovocratiko yvopevo. H
duvaun avt (dvvaun Lorentz) opiletot amd tn oyéon:
F=gquxB

I

Ty 4.79

KIBQTIO TAXYTHTOQN KAI METAAOXH THX
KINHXHX XTO AYTOKINHTO

%’ éva a0ToKivNTO, AVAIESH GTOV KIVITIPA KOl TOVS KIVNTHPLOVG TPO-
¥0UG VTAPYOVY UNYOVICUOL TTOV emTpEmOVY 1] gumodilovv va petadideton n
GTPOPIKN Kivnom tov kvntipa 6tovg Tpoyovs. Ot unyavicpol avtol emttuyyd-
VOUV €MOMNG OLOPOPETIKEG CLYVOTNTEG TEPIOTPOPTG AVAUESO GTOV KIVNTNHPO
Kot T1¢ podeg. To cuvoro TV S10TAEE®V OVTMY GLUVIGTOVV TO GUGTI|LO. HETA-
00061)G TOV GVTOKIVI|TOV.

TO AMITPATTAZ (coumhékng)

To apmpayldl eival tomobetnuévo ovAUESH GTOV KWVITHPO KOl TO

KIPOTI0 TV TayxvtNTeVv. To aunpayldl enttpénet

- Vo GOPUTAEKOVPE, SNANOT VO TPOYUOTOTOLOVUE L0 TTPOOSEVTIKY GUV-
Og0T OVAUESO OTOV TPMTEHOVTO GEOVO TEPIGTPOPNS TOVL KIVNTHPO,
(oTpoPaAO(POPO) KOl TO VTTOAOITO GVGTNO LETAOOCTC.

- VO OTOGVUTAEKOVUE, ONA0ON VO KOTOPYOOUE TOPOOIKE, 0LTH T GUV-
Og0T KATA TN SIAPKELD TOV OAALYDV TOYLTHTOV.

TO KIBQTIO TAXYTHTQN

2V tepintwon evog KAUGIKOD aVTOKIVITOL €0V epapuolape am’ gv-
Oeiag ™ oTpoikn Kivion TOV GTPOPAAOPOPOV GTOVE TPOYOVG, TOTE, YIOL GLVN-
Oiopéveg ouvBnkec Aettovpyiag tov Kivnripa (4000 otpopéc/min), To avToKi-
vnrto Ba énpeme va Kveiton pe toyvtnta 450 km/h. O tpoyol mpénet va mept-
OTPEPOVTOL IO 0PYR OO TO GTPOPAAOPHPO.

To «ipotio ToyvmtEV  7TEetvyoivel  okpPdg  avtdv  TOV
VTOTOAAATAQGLOGUO TOV CTPOPAOV.

To xkipdTio TOYVTHTOV divel T duvatoTnTa
- GTOVG TPOYOVS VO GTPEPOVTOL TTLO OPYE omtd TOV KIvnTipa,
- vo ueETAPAALOVUE, AVAAOYO LLE TIG OVAYKEG TNG OTIYUNG, TN POTH TOL

{e0yoVg duVAPE®Y' TOL OOKEITAL GTOVC KIVITHPLOVE TPOXOVC.

! Avo avtiBeteg duvdpelg pe oo PETPO KoL SLOPOPETIKOVS POpelG amotehodv

Cevyoc. To pétpo g pomn tov Lehyovg eivor 160 pe TO YVOUEVO TOL HETPOVL TMV
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To xifotio tayvmirov mepropPdver €va  ocdomua  ypavalldv
SLPOPETIKAOV SAUETPOV.

ATOGUUTAEKOVIE TATOVTOS TO OUTPaydl. Me 10 pHoyAd TV TaXLTH-
TV Qépvovpe o€ emapn £va ypavall Tov devtepedovtog dEova (££0d0¢g Tov
kifotiov) pe éva tov evdlapécov a&ova (oy. 4.80). Aprvovpe To apmpaydl, o
oTPOPOLOPOPOC BETEL OE TTEPIGTPOPN TOV EVAIdpESO dEova (€16050G TOL KIfm-
T{OV) K1 AVTOG LLE TN GELPA TOV TO JEVTEPEVOVTA AEOVOL.

Xy 7pATY,
10 Ypavdll A tov dgvtepevovtog aova cuvapuolet pe to ypavall E; tov ev-
duapecov (oy. 4.80). H axtiva tov ypavaliov A, (Rm) glvan wepinov

Thriabiey

Ty 4.80

TE60EPLG POPEG peyaAvTepn and v aktiva tov ypoavaliod E, (REI)' Ava-
LEGO OTIS YOVIOKEG TOYVTNTEG MEPLOTPOPNG TOV Ypovalldv 1oyvel 1 oxéon

wAl REl r ’ , 7 r ,

—=— = ——and TV omoio. TPOKVMTEL OTL 1] GLYVOTNTO TEPIGTPOPNG TOL A,
wEl RAI

elvar téooepic popég Lkpotepn amd avtv tov Ei. Tavtdypova 1 pomn tov
Levyoug mov otpéet Ta Ypovdlia Ba gival T€6oEPIS POPEG PEYOADTEPT Y10l TO
A, o€ oyéon pe 1o E; yuoti eved o1 duvapelg givan iceg 1 amdotaon petabd tov
Qopémv Tovg TeTpaniactaletal 6to A (oy. 4.81).

To avtokivnto de pmopel vo avamtuéel Peydleg TayHTNTES, OULMOG TPO-
éxoye éva ahdo 6peroc. To kvnmiplo {evyog duvapemv petacynuatictnke ¢’
éva Levyoc, mov 6e TEMKN avAALGT 0oKeiTal 6GTOVG TPOYOVS, LE Hid TOAD on-
poavtikotepn pomn. Eivar tkovo va Egkiviioel To ouTokiviTo 1| Vol To avePAcel
0€ QVNQOPLES e HeYOAn KAlon.

dvvapenv ent v kabetn omdcTaon HETAED TOV QOPEMY TOVG (T =F U). H pomn
gvog Cevyoug eivar 101 ¢ TPOg 0mot0dmOTE ONUELD AVAPOPAS.
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Moatdvtog to oumpayldl OTOCVUTAEKOVUE TO GTPOPOAOPOPO OTO TO
KIPOTIO TOYLTNTOV KOl LE TO LOYAO TOV TUXLTNTOV LETOKIVOVLE TO HEVLTEPED-
ovta GEova 6€ GYECN LE TOV EVOLAUESO.

Y1 ogvTépa,
T0 Ypovalt A, cuvapudler pe to ypovall E; (oy. 4.80). n oxéon tov axtivov

thpa eivar —22 == | H cuyvotTa TEPIGTPOPHS TV A, givar 1) [T onThg
E2

tov E, ka1 n pomn tov kivntiplov {evyoug dmAdoia.

YV 1pitn 0 devTEPEVMV AEOVOC OTPEPETUL LE CLYVOTNTO {oM UE TO
2/3 aVTNG TOV EVOLAUEGOV, GTNV TETAPTY Ol GLYVOTNTEG Elval TEPITOL 10EC KO
OTNV TEUMTN 1| TEPLOTPOPT] EIvaL Yp1yopoTEPT otV ££000 TOL KIP®TIOL TO)L-
TTOV o’ 0Tl oTNV €ic0d0. H méumtn taydtnta enITpENEL va TETLYUIVOVLE Lle-
YOAEG TOYLTNTEG KOATAVOADVOVTOG OYETIKG Ayotepo kavouo. Otav &yovpe
TEUTTN TOYOTNTO, OUWC, 1| POl TOoV {gVyoug Exel pelmbel moAd kan givar 00-
OKOAO VO EMTOYOVOVE TO OVTOKIVITO OV YPELOGTEL, .. G EVO TPOCTEPUGLA.

Xty 6mobey,

0 0gVTEPEVMV AEOVAG YUPVAEL LE AVATOON POPA OO CLTIV TTOL YVPVOVGE OTIG
GAheg TayOTNTEG. AVTO EMTVLYYXAVETOL [E TN UEGOAAPMOT €VOG TPITOL Ypava-
{100 avapeca 6To devtepevovta aEova kKot Tov evoldpeco (oy. 4.80).

O oyéoeic axtivov Tov ypavalldv TOKIAOLY Omd dVTOKIVNTO GE
ovtoxivnto.

AZEONAX METAAOXZHX KAI ATAO®OPIKO

Avdapeca oty €£060 amd T0 KIBOTIO TAYLTATOV Kol TOVG KIVITIHPLOVG
TpoYoVg Ppiockovpe évav M meplocdTEPOVE GAEOVEC HETAOOONG KOl TO
SLpopIKo.

Ortav 10 avtokivnto otpifel 0 Tpoydc Tov PPICKETUL GTO ECMTEPIKO
NG GTPOPNG S1aVDEL LUKPOTEPO SLACTNUO amd ToV e£®TEPIKO TpoYO. Epdoov
70 T6E0 TNG OTPOPNG Yo TOV ECAOTEPIKO TPOYO givar pikpoTEPO O mpémet va
OTPEPETOL EKEIVI TNV PO LE LUKPOTEPT] GLYVOTNTA OO TOV eEMTEPIKO.
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Xy. 4.82

Awopoptkd givor ekeivoc o unyaviocpog mov PpickeTol 6To HEGOV TOV
a&ova kivinong (oy. 4.82 ) kot potpdletl TIg oTPOPEG GTOVE dVO TPOYOVG DOTE
va, yopilel o kabévoc pe Vv KatdAAnAn cvyvotnrta. To dwupopikd emiong
Hopalel GTOLE TPOYOVGS TNV 1GYD TOV PTAVEL OTd TOV KIVITHPO.

Av 0 G&ovag kivnong ftov LoVOKOUUATOC TO avutokivnto Ba glye TOAD
Bapv Tipovi, Ba NTov ToAD dVoKoAo oty 0dnynon kot 8o EpBeipe mOAD ypi-
YOPO. TG, EAUCTIKA TOV.
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