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XYNOYH

H avédivon tpoybg oynuotog omotedel €va d0okoAo mpoOPAnua, Ady® NG
TOAVTAOKOTNTOS TOL HOVTEAOL TOL OyNuatoc. [iverar, Aouwrdv, o mpoomdbeio
onuovpyiag evog amiovotepov poviédov. H gpyacio avapépetoar oty mopeion £vOg
OYUOTOC o€ upi Toyoio Sdpopn. AvOAVOVTOG TNV TPOYE €VOG OYNUOTOC
TOPATNPOVUE aPYIKA TPoPANHaTa OV avTipneTOmilel Evag 00Mnyds, Yo Tapddetypa, o
YPOVOC ££600V OO oL GTPOPN M O TPOGIOPICUOG TNG TOYVTNTOS TOL OVTOKIVIITOV
elte og o evbeia ite Katd v €000 ™G and (o KapmuAloypapun mopeia. Emiong,
elvarl Paocwo va AdPovpe vtoyn tn pdlo Tov oYNUOTOG ENEWN emNPealel TV TP
TOV EANCTIKOV HE TO 000CTPOUA, YEYOVOG mov emPBpadvvel 1o oynuo. H emilvon
aUTOV TOV TPoPANudtemv yivetor, Kuplwg, HE TN YPNON TOV TPIOV VOU®OV TOV
Nevtova. Or tpelg avtég apyés eivar m Baon yoo v avaivon g TPoyuis €vOG
oyNUaToG. Me TV KATOAANAN €QUPUOYN OVTAOV TOV VOU®OV OIVETOL GTOV 00MYO TO
TAEOVEKTNHO, OE GYEON UE AAAOVG 00MYOVC. Me oV Opo TAEOVEKTNLOL EVVOOVUE TV
xopaln o woavikng ypappng-ropeioc. To avtoxivnto pmopel mpaypatomomoet
TEGOAP®V 0DV KIVAGELS: VOOYPOUUN OUOAT, ETITOYVVOUEVY, EMPPAOLVOLEVT] KOl
KukMKN kivnon. Baoiwkn tpodmdBeon yio v amdKTNoN TOL TAEOVEKTHUATOS EVOVTL
T GAAOV 00NYOV €ivar 11 GLGYETION TNG TAXVTNTOC KOl TNG OKTIVOG Mg oTpoeNng
petacd 0 (unoév) kot 180 popdv, yio TV OVIILETOMION OGS KOUTUAOYPOLUUNG
mopeiog, Kabmg Kot TG HETATOTIONG e TNV TaOTNTO Yo TV Topeio oe LOVLYPOLLO
tuqpa. TeAkd, ot 6vo PaCIKEC EMGTAUEG TOV UTOPOLV VA XPNOILOTomBovV TPog
0pehog TG PeATioTOTOINGONC TNG TPOYLAS TOV OYNUAT®V Kol TNG LOVIEAOTOINGNE TOVG
etvarl to MaOnuotikd kot n doown.

AéEeig Khedud

Toyvtnta
Emtéyovon
EmPpadvvon
2TpoPn
Oymuo



ABSTRACT

The analysis of orbit of vehicle constitutes a difficult problem, because the
complexity of model of vehicle. Therefore, becomes an effort of creation of simpler
model. The work is reported in the course of vehicle in an accidental way. Analyzing
the orbit of vehicle we observe initial problems that faces a driver, for example, the
time of expense from a turn or the determination of speed of car or in a straight line or
at her exit from a cornering course. Also, he is basic we take into consideration the
mass of vehicle because influences the friction of tyres with the paving, make that
slows down the vehicle. The resolution of these problems becomes, mainly, with the
use of three laws of Newton. These three beginnings are the base for the analysis of
orbit of vehicle. With the suitable application of these laws is given in the driver the
advantage, concerning other drivers. With the term advantage we mean the mapping
out of ideal line-course. The car can realise four main movements: straight line
smooth, accelerating, slowing down and circular movement. Basic condition for the
acquisition of advantage of opposite the other drivers is the cross-correlation of speed
and the beam of a turn between 0 (zero) and 180 degrees, for the confrontation of
cornering course, as well as shift with the speed for the course in a straight line
department. Finally, the two basic sciences that can be used to profit of optimisation
of orbit of vehicles and their modelling are Mathematics and Physics.

Key Words

Speed

Accelerating

Slowing Down-Braking
Corner

Vehicle



1. EIZXAT'QT'H

Me v opoioyia. Tpoyld M mopeio OV daypdeel Eva Oynua, yopaktnpilovpe v
dwdpoun mov axkorovfel. H dwadpoun tov oyfuatog amotereiton amd 6vo Pactkong
TOMOVG Ypopuns: v evbeior ypoupq kot v KapmvAdypopun. o v kopmdAn
YPOLLUT XPNOLOTOIOVLE Ko OEVTEPT OVOoUaGia, 1 omoia eivat «GTpoPN».

H evBeia mopeia Oa pmopovoape va modue 6Tt givar edkoro va peietnBel. Agv eivan
ouwmg aAndeia. Axoun kot otnv oA evbeia n kivnon evdg oynuatog dev gival E0KOAO
va avaAvBel. MeyaAdtepn ovokoAia, BéPata mapovoialet n koumdAn ypopur. H
Kivnon oL TPAYUATOTOLEITAL GE L0 GTPOPY] UTOPEL VO YOPAKTNPLOTEL Kivnom 6€ dvo
dwotdoels. Emedr], 6mwg Oa dovpe mopakdtom, m kivion tov dvo Ol06TACEDV
amoteLeiTOL OO TNV EMTPOYIOL KOl TNV KEVIPOUOAO emitdyvvor, Otov 1 emTpodyLo
elvar unodevikn tote 10 dymua ektedet Opoair Kokik.

IMo o ohoxinpopévn ddpoun mov pmopet vo amotedeiton and po evbeio Kot puo
oTpoP1 N o gvbeia Kot VO CUVEYOUEVEG OTPOPEG 1 LEAETT] LETATPEMETOL GE IO IO
moAVTAOKN dwdkacio. Exel, To Oynua mpénel vo mTpocapUOGEL TIC TOPAUETPOVS TOV
COUP®VO LE TNV YPOUUN oL Bo akoAOVONGEL. ZTNV LITAPYOVOO KATAGTACT] TO OYNLLOL
EXEL TPOGAPUOCEL TIC TAPAUETPOVG TOV. [0 EMEPYOUEVES YPOUUUES TO OYNUOL ETIAEYEL
évav 1 TEPLEGOTEPOLS TPOTOVG VoL 0dNyNOel oe kaTdoTaon 16oppomiag (EmiTayvvon,
emPpdaovvon).

IMo va xotavonoovpe Twg Eva OYNUO. COUTEPIPEPETOL GE oL dladpoun, €lTe o
elvar pa amAn evbeia ypauun eite pio mo moAvTAoKn dadpour, opilovpe T1g Pacikéc
évvoteg. Omwg €ypovv peretnBel ov €vvoleg etvar M petatodmion, m toydINnTo, 1M
emtdyvvon, N emPpadvvon kot n Tpoyld. Ileprypdpovior Kot avoalvovior yioti 1
OCUUUETOYN TOV OTNV O0POUn oL eKTEAEl €val Oymuo eivon KaBoploTikny yio v
avVAAVON TNG TPOYLAS TOV.

1.1 Meratomon

1. To guowd péyebog petatdmion (AX ) dev Tpémel va GUYYEETOL LLE TO OLAGTILLAL.

2. H devbouvon g eaptdrat amd 1o €100 TG Kivnong og tpog Ty Tpoyid.

3. H @opd g eivon 10100 pe v popa g Kivnong.

4. Tleprypagel v omdotoon e toyoiog 0éong (6mov PpickeTon 10 cOUO GTO
napov) and 1o onueio avaeopds (6mov Bewpnrtikd Ppicketal o mapoTNPNTNG
TOV POVOUEVOD).

Eivan dwavuopotikd puowd péyeboc.
6. H petatdémon oto S.1. €xet og povada pérpnong to pétpo Kot cupPoAileton pe

m.

o

1.2 Opwopég g ToyvTNTOC

Tayvmra evog copatog opiletar o puOudg petafoing g 0éong wg mpog to ypdvo. H
TOYOTNTO LETPATOL GE €val O1doTnpa cvvtetaypévey. Xty Kwvnuatikn, sivor péyebog
VUG LOTIKO, ONAOON, VIO TOV TANPN TPOSIOPIGUO TNG Ypetaletar oyt pdvo 10 PETPO
™G oAAG Ko M KotevBuvor e Me tov 6po KatevBuvorn mpoodiopilovpe v
devBvvon kot ) eopd . H toyvtnto cvpforiletar pe to ypappe Vi U 7 v Kot T0
pétpo ¢ vroAoyileTat amd Tov TOMO:



o=l = J(%} . (@jz N (%jz (1.2.1)
dt dt dt

Av 10 ocopa Kveitol og po povo d1doTaoT TOTE 0 TVTOC SIUUOPPAOVETOL OC EENG:
u=2 (1.2.2)
t

Omov s=dx 1 s=dy 1 s=dz avaroya pe tnv diebbvvon oty onoio Kveitat.

Yvvendc, and v oxéoelg (1.2.1) ko (1.2.2) mopoatnpovue, Tmg 6tav 0 dxnua Ho
petotomileton pe otabepd puduod, n tayvtnTa Oo mapapével otabepn.

Iopddsryuo 1.1

Eoto 6t 1 tayvta mapapével otabepn kot eivar v =3 — . Avtiotorya o xpdvog
sec

avéavetatl kabaog to oynua petatomiCetor. To ypovikd disTna IOV TO OYNUOL
petatomileton etvan [1,4]. H oxéomn toyvntog Kot ypodvov yiveTon avTiAnmty otV
Ewoéva 1.1.
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Eixova 1.1 Alovog X: o ypovos kor Alovogy: n taydnro.

1.3 Opwopoi
Méa: eivor 1 mocdTTO TNG VANG o€ éva avTikeipevo. XovnBwg cvpfoAiletor pe m
Ko 1 povada pétpnong g oto S.l. givar o yrmoypappo (kg).

Avvaun: etvan to pétpo g ®Onong M EAENg mdve oe €va avtikeipevo. Etvar péyebog
dwvocpatikd Kot cvpPoiileron pe F. H povéda pérpnong y t dvvaun givar to
Newton kot cuppoAileton pe N.



Hopaderypa 1.2
H Ewoéva 1.2 ancwcovilet éva ocopa og oynpa opfoymviov mov méve Tov aokeiton po
dvvaun F.

Eixova 1.2 H ddvoun F avaropiotarar ypagikd. amo 10 KEVIpo 100 0mUaToS ue katsvbovon
pog ta deia, mwov eivar i katedBoven mwov Oa kivnbei To owuo.

Ot odvvapelg «abopiloviow o©TOV TPOMO TOL EMOPOLV TAV® GTO  OYMLUOL
[Tpocdopilovtar otn dievbBouvon tov dEova Tov X. 'Etot, yo Oetikég duvapelg £xovpe
Vv kivnom mpog ta UTPOG EVA, YO, OPVNTIKEG €YOLUE Kivnom Tpog Ta Tow Kot
Yevikd tpog TV avtifetn KatehBvvon mov opilovpe yia Tic OeTikég duvapers.

Me avtéc tic mAnpoopieg eivar mAéov €QIKTO vo. avOADCOVLUE TNV Kivnom &vog
0YNUATOG KATA TNV d1ev¥Bvvon tov dEova XX

Bdpoc: eivoar  ovvaun pe v omoio éAketal éva ocouo amd ™ I'm. Eivow péyebog
VU HOTIKO Kot £yl KotevBuvon amd 10 KEVIPO PAPOvE TOV GAOUTOG KATOKOPLPO
TPOG To KAT® (Tpog T0 KEVTPO TG I'MCg). ZvpuPorileton pe B, n povada pétpnong g
etvar to Newton (N) kot diveton omd tov TOTO

B=mg (1.3.1)
Omov M givor  pdlo ToV AVTIKEWEVOL KOl § 1 EMLTAYLVOY LE TNV Omoio EAKETOL TO
oopa amd ™ I'n (emrdyvvon Papdtnrog) ko eivor g = 9,81 ﬂz
sec

Hopaderypa 1.3

‘Eotw 611 éva opBoydvio kovti mov eivan akivnto €xel tomobetnBei 010 TATOUHA EVOG
douatiov. Tote n povn dvvaun mov Ba ackeitor Tdve tov givor | Papvtikny Sbvoun M
OAM®OC TO PApog Tov.

Eixova 1.3 To fapog tov owuaros ovufoliletor ue to ypduuo B ko Eyel karedBoven amo to
KEVIPO TOV CAUATOS KOATOKOPDPO, TPOS TO. KATM.



1.4 Opropdg T emTdyLVONG

H emutdyovon (mov cvuPorileton pe o i @) meptypdeet Tov pubud g oAhayng g
ToYVTNTOG €VOG ompatog (dnAadn méco ypnyopa oAAGlel M toxhTnTd TOL G Mo
Toyaio XPOVIKN oTIyH]). AvomopioToTol PE Mo SOVOGHOTIKY cuvdptnon tng 0éong
(dnraon eivar dwavvopatikd peyebog). H d1evBvvon g eaptdrtar and to €id00¢ NG
Kivnong o¢ mpog v Tpoytd. H popd g e€aptdtat amd 1o £160¢ TG Kivnong o¢ mpog

10 pLOUS Ko 1 povado pétpnong g (S.1.) sivar: iz
sec

[Tov t0 pé€Tpo NG Yo Kivnon o€ ol S1oTaoT TPOEPYETAL OO TOV TOTO

2 2. 2
o =a| = [d—x} + (ﬂjz + [E} (1.4.1)
dt dt dt
Av 1 xivnon tov copotog ivat oty pal 014oTacn TOTE TO HETPO TNG OlveTol omd ToV
TOmo

a= (1.4.2)

u
t
Yvvn0og N emitdyvvon petpaton og gee’s (1 9’s) yia v Kivinomn tov oynudtov. Opng
YL TN Yo TNV KOADTEPT KOTAVONGN GTOV TOUEN TG PUOIKNG, 1 EMLTAYLVON UETPATOL
o€ PETPA aVE TETPAYWVIKO OEVTEPOAETTO.

Amo v oyéoelg (1.4.1) ko (1.4.2) mapotnpodue mme, dtav 1 toydTTe. aVEAVETOL LE

otafepd puOud M emrdyvvon mopapével otabepr. To powvouevo avtd ovoudletal
Opoi Emrayvvopevn Kivnon.

Hopdderyua 1.4

‘Eoto éva copa, m.y. £va ovtokivnto, mov Kveiton pe otobepn emttdyvvon o = 1 .
sec

Av 1 emtayvvon aut avTioToyEel Yo To xpoviko otdotnua [1,10], tdte mpokvmTEL M)
Ewoéva 1.4, oy omoia Tapovctdlovpe, OVGLOOTIKA, TNV EMTAYLVON LLE TO TEPUGLLA
oV ¥poévov. H xivnon, Aomodv, mov ektedel 10 copa Kabmg 0 ypdvog av&avetal Kot 1
emtdyvvon mopapével otabepr| ovoudletor Opord Emtoyuvopevn.

2my ewova o ypovog mapovotdletor otov opiloviio dEova (dovog twv X) Kot
HeTpaTol o Seconds evd, n emtdyvvon mapovctdletar otov kabeto afova (dovag

TV Y) KoL TNV HETPAUE OFE
sec?



epitaxynsh
+
o
+
+
+
§
+
o
I T

=
=
T
1

0Zr b

xronos

Ewova 1.4 Alovag X: mapovoialetar o ypovog. Aovog y: mapovaidleror n emtayoven. To
TOPOTAV®D OLAYPOLUUO. OTEIKOVILEL EVOL YOPOKTHPLOTIKO TOPCOEIYIUO UIO.G OUOAG. ETLTOYVVOUEVIS
KIVHOoNG.

1.5 Opropodg emPpasvvong

EmPpadvvon evdg copotog ovopdletar o pubudg pe tov omoio To GO LEWMVEL TNV
TayOTNTA Tov. TvpPoMMleTon pe o M A, OTWG Kol 1 EMTAYLVOT, Kol givor péyebog
dtovuopotiko. Qg dtovoouatikd péyebog éxet idla d1evBvvon pe TV TOYVLTNTO TOV
OMUOTOG OAAG avTiBeTn QOopd.

, , , du , ,
O 10mog g emPpdovvong etvor: a = @ (6po10¢ pe Vv emTdyvvon) Yo kivinon og

pio 01oTooN.
[Ma v kivnomn Tov GOUATOC GE TEPICCOTEPEG OO U0, SIOUGTAGELS O TOTOG Eivot

2 2 2
== [d—x)z + (ﬂ} + [E} (15.1)
dt de ) dt
. . / . m
Tnv emPpadoven, dnwg kot TV ETTAYLVO, TV HETPALE 68 ——.
S€C

Otav 1 emPpddovvon mopapével otabepr| TOTE M Kivon tov cOUTOS ovoudleTat
Opord EmBpadvvopevn Kivnon. Zto duypappo g emPpadiveens oty Opord
EmBpadvvopevn Kivnon n emBpddvvon a sivor 6to apvntikd pépog tov d&ova twv Y
Kot TAPAAANAN TPOg OV AEova TV X.

Hopdderyuo 1.5

, . , , m . .
Ecto éva oynua mov emPpadver pe o = 2——. AV TO YpOVIKO d106TNHO TOV
sec

pueketnOnke n emPpddvvon tov oynuatog eivon [1,10] second, tote 1 kivnon tov
oynuartog anewovitetar otnv Ewova 1.5.
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Ewova 1.5 Alovag X: mapovoialel to ypovo. Alovag Y. mopovordletl ) emifpoovven. To «on
sV apvnTIKO YIOTL TO OPVHTIKO TTpoonuo kabopilel tny emifipadvvey. Emousvag, 1o o16ypouuo;
ometkovilel pia OQuald emfpadvvousvy Kivhon.

1.6 Opropdg ™S TPOYLAG
Tpoyud evog kivntov Aéyeton 10 cHVOAO T®V GNUEIV amd TO. OToio TEPVA KOTA TN
dlapKe TG KIvnong Tov 1] S10POPETIKA TO GUVOAO T®V Slad0YIK®V BEGEDY TOV GTO
xpovo. Opiletor 08 OC o YPOUU oL avdAoyo He TO GyYNuUo TG yopaktnpilel v
kivnon Tov Kwntov ¢ €LBVYpapuN, KOUTLAOYPOUUN, KUKAIKY, EAAEWTIKY),
wapaforikn 1 vrepPorik).

1.7 T givor n kvKAMKI Kivion

KvukAwkn xivnon ovopdleton m kivnon mov mpaypatomolel €va oo (my. Eva
avToKivNnTo, €vol TOONANTO) OTAV EIGEPYETAL GE £va KUKAIKO Topén. Tov KukAko
Topéa yopaxtnpilovv 10 Kévipo tov .y, pe cvvietaypéveg 0(0,0) Ko n aktiva Tov
mov cvuPoriletan pe rq R ko povada péETpnong g eivol o p€Tpo.

Hapdderypa 1.6
‘Ecto éva copa pe taydmta U mov Kiveital mive oe éva KukAko topéa. To ocopa
extelel kKukAKn Kivnom 0nmg eaiveton oto oynpa s Ewovag 1.6.

Béfata, pmopodue vo mopovcldcovpe Kot €vo EMITALOV TOPAOEYHO TOL Vo
AVTIPOCMOTEVEL (0L GTPOPT] LG TNV HOPEN KOKAOL Kol £val Oynua Vo KIVEITOL Tavm
o€ avtr. Avtd yivetan epeavég oty Ewova 1.7.

11



Eixova 1.6 Ancixoviletou évo koxAog ue kévipo 1o O(0,0) ko oxtiva R, mavw orov omoio
rwveitar éva oynue (Koxdixn Kivion).

Ewova 1.7. H koxikn Kivion tov avToKIVHTOD OTIS GTPOPES

1.8 Ilepiodog otV KVKAMKI Kivon

O ypodvog Kotd tov omoio, éva aviikeipevo mov Kiveitar o€ éva KUKAMKO Topéa,
TPOYLOTOTOLEL Lo TAN P TteptoTpoen ovoudletal mepiodos. H mepiodog cvpforileton
ue T N t ko n povada pétpnong eivan 1o £va dgvtepdiento (1 Sec).

1.9 Ztpoon

2V kivnon evog oynuroTog 1 KapmoAdypapun tpoyid site ival apiotepng eite 0e&Lig
KatevBiveews ovopdleTol GTPoPT, TOL UTOPEL VoL XOpaKTNPIoTEL Gov £val TUNHOL EVOG
KOKAOL (KukAkd 16E0) dmov kabopileton amd T poipeg ¢ yoviag kot v axtiva
(Tov KUKAIKOU TopEN GTOV OTT010 OVIKEL).

Hopaderypa 1.7
‘Eocto éva dynmua mov diépyetan dtapécov piag otpoens. H kivnorn tov eaivetor amd
v Ewova 1.8.

12



Eixova 1.8 Kivyon oyiuotog oty ompoey.

1.10 Kévtpo Bapovg
To kévtpo palag 1 kévrpo Papovg, OTOC amokaleital, eivar 1 TePLoyN VOGS CAOUOTOG
OOV GLYKEVIPMVETOL TO LEYOAVTEPO UEPOG TS HALAG TOV.

1.11 H ovpumepropa TOV TpOy®V

2T0UG  TPOYOUG TV OYNUOTOV avamtvccovtal ovvaupels. Ot duvdpelg mov
OVOTTUGOOVTOL OMOTEAODV  OVOMOOTOGTO KOUUATL NG Kivnomg Tov  OYNMOTOC.
Bonfobv to avtokivinito otnv omdktnomn 1coppomiog kot ot1n PeAtioon G
OLUTEPIPOPES TOV 6T0 Opopo. Ot TpOTOL PE TOVG 0moiovg eEeTaletol Evag TPOYOG
etvai 6vo. O Tp®TOG TPOTOC €lvar 6TV 0 TPOYOS HO1dlel e KOAIVOPO Kot O dEVTEPOC,
otav powalel pe KOAOVPO KMOVo. Ba pmopovoape va Bempnoovpe 0Tl Otav 0 TPOYOS
EYeL MV HOPEN TOL KLAIVOpoL TOTE TO OYMua mopevetar o€ gvbeia. Evd, otav o
TPOYOG £XEL TN HOPON TOL KOAOLPOL KOVOL TOTE TO Oynuo Ppioketor evtdg piog

GTPOPNC.

1.11.1 O tpoy6g poraler pe KHAIVOPO

O 1poy6G TV awTOoKIVITOL ol LTOPOVGALLE VO TOVUE OTL ATOTEAEITOL OO Evay LEYAAO
ap1Opd OUOIMV WBAVIKOV TPOYDV TOPIAANA®Y HETAED TOVG Kal e Kowd déova. Otav
avtdg KuAieTan o€ oplovTio Opopo, o dEovdg tov Ba givar mévta oplldvTiog Kot ot emi
HEPOLG TPOYEG TOV WOVIKOV TPOYDOV 0omd TOVG O0moiovg amoteAeital, Bo esivon
napdAinieg evbeieg. H cvumepipopd evog t€1o10v Tpoyov de dapépet oe Timota VO
WOVIKOD, €KTOC TOV OTL eV EPATTETOL TOV OPOUOL G £va onueio, aAAd cg mOAD
nepiocdtepa (N omuein), 6cot eivor ko ot wWavikoi tpoyol omd TOLG OmMOiovg
amoteheitat. Avtd ta onueio Ba Ppiokovior oe pia gvbeia eni Tov SpdHOL KO
TapAAANAN TTPog ToV AEOVA TOV TPOYXOV. XOPOKTNPLOTIKO TOPASELYLLN UTOPOVLE VL
dovue oty Ewova 1.9.
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Eiwxova 1.9 O tpoydc mov ameikoviletan mpoépyetor amd tov iototoro http://users.otenet.gr.

1.11.2 O tpoy6c pordler pe KOLOVPO KMOVO

Otav évag tpoyoc potdlel pe kOAOLVPO KOVO omoteleiton amd &vo peydio oapBpd
TPOY®OV TAPAANA®Y peTalh Tovg, PE KO dEoVa OALL S1POPETIKNG OKTIVAG. AVTEG
o1l akTiveg av&dvovy, amd (o Tiun I og o T R, ypoppikd and tov ukpdtepo 6to
UEYOADTEPO 10AVIKO TPOYO, O0mov I < R. Otav awtdg kvdietoan e opilovtio dpdpo, o
a&ovdg Tov o Ba elvarl oplovtiog aArd Ba oynuotiletl yovia pe to opldvtio emnimedo.
[Ma o TAnpn TeptoTpoP ToL, T0 KEVIPO KAOE 10avIKov TpoxoD Ba pLeTAPEPETAL KOTA
SLPOPETIKY amdoTOoT ONAON TOL peyahbtepov kotd S = 2nR kot tov pkpdTEPOL
KOTA S = 271, ATOTEAEGLLO TOV OPOPETIKAOV O0OPOUDY TOL d1ovVEL KADE eTUEPOVG
W0OVIKOG TPOYOS EIVOL VO VTTOYPEDVETAL O KOAOVPOS KMVOG VoL KAVEL KUKAIKN Kivnon,
aeov KAOe HIKPOTEPOG TPOYOS PPEVAPEL TO CLGTNUO GE GYEOT HE €val HeyoAOTEPO.
Avtd pmopel va yiver epoaveg otnv Ewova 1.10.

Eixova 1.10 H gupavion tov K@Vov TPOKEIUEVOD VO. YIVEL KOTOVONT TOD TPOEPYETOL OO
tov 10t6tomo http://users.otenet.qr .

1.12 Eniloyog

EmumAéov, yio va kotavonoovpe v kivnon &vog oxfuUatog, OTMe To auToKivnTo,
nepLopPavovTol Kot GAAEG TOPAUETPOL TOV deV avTioTO oLV otnv Kwvnuatikm. Ot
TOPALETPOL avaPépovTol ot palo Tov Kwntov, 6TovV TPOTO KOTOCKELNG KOl GE
emuépoug eEomAiond mov AapPavel pépog otny kivnon (eAaotikd).
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e H péla tov Kivntod mov avaeEPETOL GTNV 1IGOPPOTIC TOV

e H xatackevn 100 6TV KOADTEPN OVTILETOTION TNG OVTIGTAONG TOL AP
(0epodLVOUIKO TYNLL0L)

o Kot téhog, o1 Tpoyoi mov Epyoviol o€ AP e TO £50POG KOl HETAED TMV KoL
TOV 000GTPOUOTOG TNV OVATTVEN TNG TPPNG.

H tp1pn eivar kaBoprotikng onuaciog kabmg, dev emttpénel 6to omdpa vo, oMcOaivet.
To oynuo 0 OYAUATOG OUOPPOVETOL OTO TOPAUETPOVS OGS M EUmpocbev
EMPAVELD TOV OYNUOTOC, TOV TIG OOKEITOL 1 AVTIOTOOT TOV AVEHOL KOt TO BApog mov
Oa petagépel. ZOPUEOVO LE TIG TOPATAVE® TOPAUETPOVS Kot TNV dHVauUN TS TPPNGS, ot
TPOYOl TOV OYMUATOV OLOLOPPAOVOVTOL OVOAIYMC.
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2. EY®OEIA

2.1 T'evika

lNa v «ivnon &vog oyfuatog oe pwor evbelo t0  peyohdtepo  evolopEPOV
Tapovctalovy: 1 emttdyvvon, N emPpadvvon, 1 SOVOUN KOl TO 0EPOSVVAUIKO GYNMUOL
TOL HEWDVEL TNV avtioTaon tov aépa. Ot évvoleg avtég yovv akpPn ovopacio otn
QLOIKN Kot givor taitepa ypnoueg ot peAétn oynudtov. o mapdderypa, M
tayvTa etvon n évvotla mov pmopet va avtiAneOel o kaBévog wg v Ekppactn «tdGo
YPNYOPO KIVEITOL TO OYNUOY, OU®G OTN PLGIKT OV Eivat HOVOV avTd.

‘Eva onuavtikd onueio mov mpénel va avapepHel Yo tnv tayhtnta Kot v emrdyvvon
evOg oynuartog tvar 0t 1 ToyOTNTO AmOTEAEL TO dtdoTna Tov Bo S1vUGEL TO OYMUQ
o€ £VO CGUYKEKPIUEVO YpOVIKO dldoTnua, eved 1M emtdyvvon eivar n petafoin g
TayOTNTOGC GE €VO GLYKEKPIUEVO YpovikO dtdotnpa. [lapdott ta dvo avtd peyédn dev
eneavifouv va £xovv Kavéva Koo onueio, wotdco 1 HETafoAn g TayvTNnTaS £ivot o
pLOUGS ahdayng Béong ko 1 emtdyvvon o eivar n HETOTOTION TTPOG TO TETPAY®OVO
TOV YPOVOL

_du dx

- oa=— (2.1.1)
dt dt?

a

Taydmta yio v QoK oev etval, amimg, N petafoAn g Béong evog chpatog e
ocuvéptnon pe to xpodvo, aALd Kot 1 katevbuvon oty omoio Kiveital.

Kotd v evbeio mopeion evOG oyUatog mopatnpovue OTL TO OYNUO. ETTOYOVEL
emPpadvvel, Kveitar pe otabepn TodINTA 1 VO TOPAREVEL aKiviTo. AVTEC O TPELS
KOTOOTACELS OTIC omoiec pmopel va Ppebel 10 Oynua, avoAldoviol OTIC ETOUEVESG
evomntes. Me Vv avéAlvon Toug TapovotdlovTal Kot TPOTOL LLE TOVG 0TOI0VG TO Oy
elvat duvatov va Bpedel o€ o amd TIC KOTAUGTACEL.

2.2 «Kivnon» Oympatog

e o gvbeia Topeio OTOV AVOPEPOVLLE TOV OPO «KIVNGM» dS1OKPIVOVTOL TPEIS PACELS.
1. H emadyvvon evog oynuatoc.
2. H emBpdovvon evdg oynuotog.
3. H otabepn taydtmra mov dotnpel To dymua.

KéBe po and 11 mopamdve @doelg pmopel va avorvBel og povada oAid Kot og
HEPOC i Odkaciog ywr TNV OAevon Tev oynuateov omd o gvbeio. O
GLUVOLAGUOG TOV KIVAGE®V Ofvouy pid avaAvTiky owdwkacio déievong amd o
gvBeia mopeio Kot 1 GLGYETION TG TAYVTNTOG LE TNV EMTAYLVOT Kot TV emPBpdovven
KaOdG Kol 1 emTAYLVOT e TNV EMPPASVVOT Kot avTicTpopa, Bo dOGOVY TOoV TPOTO
pe tov omoio yivetron 1 petdfoon amd po kivinon o pio GAAT.

2.2.1 To éympo. ropapével axivito 1 Kiveitol pe otadepr) toyvTnTa

‘Eocto 611 10 dymuo elvan akivnto t1e dev €mdpa méve Tov Kémoto SHVa Kot Yo T0
OVTOKIVITO 1oYVEL 0 TPAOTOS VOUOS Tov Nebtwva 1 VOUOG TG adpaveldg. Avtdg
JdTLITOVETOL OG EENG:

KéBe copatido Ppioketor o katdotoon mpepiog 1 €vfOYpapung Kol 160ToY00S
kivnong (dnAaon xveiton pe otabepn ToydTNTA), EKTOG oV EMOPA TAV®D TOV EMTEPIKN
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dvvaun. ZUVERADC, 1| CUVICTAUEVT TOV EEMTEPIKMY SVVAUEMV TOL AGKOVVIOL TAV® G
éva oopa givarl pndév. Mabnpotikd avaypleetot o ENG
>F=0 (2.2.1.1)

O tomog XF = 0 gpunvedeton o¢ €€NG:

‘Eva oynua 6o mapapéver axivnto 1 Oa kiveiton pe otabepn toyvnto, dnAadn teivet
va dwtnpel TV KivntikdtTd ToV, KaOS TAVe o anTd ackeitor SHvaun mov Exel ico
HETPO Ko avTiBeTn popd e TNV dVVOUN TOL KIVEL TO 0LTOKIVITO.

To 6ymua mov kveitan pe otabepn TayvTTA, ONAASY|,

u=c (2.2.1.2)
pe €= otabepn Tyun
extelel evOOYpapun opoAn Kivnon.
Apa
SF=0 Fit(-F) =0 F1=F (2.2.1.3)

Omov F1 glvar n dVuvaun mov kel to avtokivnto kot F2 1 dvvaun mov avtirifeton o
ouTh.

2nueiwan
2e &va oynua, n ovvoun wov eivor vredBovy yia TV KIVHoH TOv JeV eIvar pio, eCWTEPIKN
ovvauUn mwov UTOPEL VO, AOKEITOL T EVa. COUN, OALG U10 OOVOUN TOV TOPCYETOL OO THV

Lyovn tov.

AxouN, Hropovpe vo TovpE OTL OTOV TO AVTOKIVITO TOPOUEVEL aKivnTo givar duvatod
va, avamtéel SOV TOV OV Eval IGYVPT DGTE VO KATOPEPEL VoL KivnOel.

v mepintwon evog oyfuatog 1 dOvaun mov to Kivel dev elval eEmTepK] aALd
E0MTEPIKT, Topdyetol amd ™ unxavn tov. Iopdia avtd, o vopog tov Nevtova
woyvel. Emouévag, n oyéon (2.2.1.1) woydet.

Hopdaderypa 2.1

‘Eoto, éva Oynua mov 1 unyovin tov mopdyet dsvvaun F ko oty avtifetn kotevbovvon
Eyovpe ™ ovvaun g pPng T ko v avtiotaon tov aépa Fg. Av to pétpo g
dvvaunc F eivar ico pe to dBpotopa twv GAA®V 6vo, TOTE T IGYVEL,

Avon
AT TV gK@OVNON TG AoKnong yvopilovve 0Tt

F=T+Fs <= XF=0 (2.2.1.4)
Amd v mopandve oyéomn cvunepoaivovpe 0t woydel o 1% vopog tov Nevtova (vopog
g adpavelng). Emopévag, 1o dynua eite kwvelton pe otabepn toydtmra gite eivon
axtvnro.

YVUTEPACHATIKA, O VOUOG NG adpavelng kabopilel oe mown Katdotaon Ppickerorl To
oAU oV 1 GUVIGTOUEVT TOV duvapemV gival undeviky (XF = 0). Opwg umopel va pog
dmaoel Ko po emmAéov mAnpogopio. To undevikd abBpoicpa Tov SuvApE®Y 0 TPOTOG
Vo amoOMGOVE TNV «OVGKOAID) TOV OYNUOTOS VO TPOYUOTOTOWCEL TV €KKivnon
T0V. Avto cvpfaivel ywti glval yvoom n otatikn tpn mov sivor avtibetn oty
kivnon mov Ba TPayLATOTOMGEL TO OYNLLOL.
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2.2.2Emrtayvvon

Otav éva copo EMTOYOVEL CNUAIVEL TOG PE TNV TAPOdO TOV ¥POVOL PETARAAAEL TNV
TayVTNTA Tov. Kotd v emitdyvvon n toydtnta avéavetat. Me tov tpoémo ovtd 1O
OYMUOL EMTVYYAVEL VO 0ALAEEL TV KIVNTIKN TOL Katdotaot. H aAlayn g KivnTikng
KOTAGTAOTNG TTpoylotomotleiton yio v okomo. [ éva amdd aviikeipevo, 0mwg yio
TOPAOELY L £VOL KOVTE 1] KV TIKT KaTaotaoT aAldlel yio va petokivndel to kovti. To
010 pmopet va copPet kol og Eva Oy Tov mTOYVLVEL Yo va petakvnOel amd Eva
a6 1o onpeio wov PpiokeTon o€ Eva dEHTEPO AMOUAKPLGUEVO O UEID.

Onwg eaiveton otv Ewdva 2.1 pmopel va petapepbel amd éva onueio A oe éva
onueio B pe o tayvnto u (Brain Beckman: part 9, 1991).

Ewova 2.1 Evo oouo petaroriletor anod to onueio A oro aonueio B ue toydtyo U.

IMa éva oynuo  petapopd amd 1o onueio A oto onueio B umopel va emrevyBel pe
dvo TpdIOLG
e Ilpodtov va emraybvel to Oynuo péyxpt to onueio B
o Kot devtepov va emtaydvel péEypt Eva onpeio 6to HEGOV TG 10 POUNG KO VoL
ovveyioel pe otabepn tayvtnta ¢ TN otryun tov Bo etdoet otny Béon B.

Ymv mpoO mepintwon to Oymuo Bo exteAéoel pOVOV emTayvvopevn Kivnon.
Avrtifeta, otov 0g0TEPO TPOTO TO OYMUA B EKTEAEGEL OPYIKA EMITAYLVOLEVT Kivion
Kol EmETo OHOAN Kiviion pe otabepn ToyvINTO.

2nueiwan

2TV HETATOMION €VOS OXHUaTOS omo To onueio A oto onueio B umopovue vo.
Tpocliaovue ko Evo, TPito TPOTo. AV TO OYNUG. OEV EXEL WS OPYIKY TOD KOTAOTAOH THV
npeuia, onioon Oev eival oKIvHTO, TOTE UTOPEL VO. UV ETITOYDVEL, 1O VO OLOTHPNOEL TV
non vrapyovea toyvTnTa. Eivol gu@oveég, mwe 0 TPOTOS aVTOS EIVOL QmOPPOIO. TOV
OEVTEPOD TPOTTOV UE TH YPHON OPLOUEVDYV ToPadéTemv.

Me v oAhayn Tng KWNTikKNng KoTdotaonsg dev 1oyVEL TAEOV O TPATOS VOLOG TOV
Nevtova. Oumg, vrdpyet évog dedtepog vopog mov e&nyet v mapodca katdoTaon.
Eivor o devtepog vopog tov Nevtowva 1N Ogpeldong vOuog g SLVOUIKNG oL
avapépel Ot

Otav 6° éva copa egaokeiton po eE@tepkn dvvaun F, to copa amoktd emtdyvvon
an omoia etvar avédroyn pe ) dvvoun F. Omdte 1oy0eL

F=ma<:>F:m(31—ls (2.2.2.1)

Enedn amd tov 0piopd g emTéyuvons EXOVE
du

=— 2.2.2.2
a=- ( )
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H d%vapun F anotedel v cvvietapévn Tov dSuvapemv mov emdpohv 610 ocdpo (1T.y.
oymua). Ta va oydel, Aowmdv, o tomog (2.2.2.1) wote vo égovpe emtdyvvon, 1
ovviotapévn F tpémnel va givon Betikn|, SnAadn,

F>0 (2.2.2.3)

Amd ™ oyéon (2.2.2.3) ovumepaivovpe 0Tt 1 SOV TOV TAPAYEL TO QLTOKIVITO Y10l
va kvnBet elval peyoddtepn amd TNV GLVIGTOUEVT] TOV ETUEPOVS OLVAUEMY OV
00KOOVTOL GTO OOUO TPOKEWEVOL avTd Vo, Tapapeivel otnv vrdpyovco 0éom
(axivnro).

Hopaderypo 2.2

‘Eocto éva avtokivnto mov 1 punyavr tov mapdyet o dvvoun F = 800 N kar tpipn
eivar T = 100 N evo, m avtictaon tov aépa eivar Fg = 120 N. Tt kivnon
TpaypoTonolel to avtokivinto palo 500 Kg;

Avon
SF = ma & F-T-F¢ = ma < 800-100-120 = 500a > a = 1,16 —— (2.2.2.4)
sec
H emudyovon a sivan Oetikn) (2>0) omdTe Kol M CLVOAIKT OVVAUN TOL KIVEL TO
avtokivnto gival Oetikr (ZF > 0).

Amo6 tov Topandvm tomo (2.2.2.1) uropodue va movpe 6t 1 pala vog cdUATOC gival
T0 PETPO NG adpdavelng Tov omdpatog .Oco peyorvtepn givor 1 pnalo vOg GOUOTOG
1060 7O GVOKOAN UITOPEL VO OALAEEL I KIVNTIKN TOV Katdotaon. Me dida Adywo, N
T g palag oty egicmon kabopilel mdGo dVoKOAO givan va emtayvvOet Eva oo
mov £xel avT T Mo

Mo éva ocopo mov emtaydver ov yvopilovpe tov ocvviedeotn TPPNG Kot TNV
emtdyvvon g PapvnTag UTopovUE Vo amo@oviovuE Yoo THV HEYIOTN EMTAYLVON
mov umopel va avantoéel. Avtn glvat:

amax=£<:>amax:l<:>amax=mc>amax=ng (2225)
m m m

2.2.3 T givor avtd mov Kivel Eva oynua;

IMa éva amAd aviikeipevo mov emttaybvel, 0 TPOTOC TOV KIVELTOL Elval KOTOVONTOC. X
éva oymuo  kivnon etvan mo moivmiokn. o va katavonBel n moAdmlokn kivnon
OV oYNuatog opifovpe apykd Tov TpOTO Kivnong Yo Vo OTOONTOTE AVTIKEIUEVO.
To oynua Tov avtikeévov dev givar onuovtikd. ZNUavtikdg, empeitor o TpOTOS Le
TOV 01010 Kiveiton Kot mold givar 1 Soeopd e TOV TPOTO TOV KIVEITOL TO OYMLLOL.

[No mopdaderypa, éva teTpdymvo Kovti mov Kveiton (emToayvver 1 Kveiton pe otabepn
TayvTNTA) 08V pmopel va cupPdAiel oty kivinon. H kivnon tov e&aptdror povov amd
mv e€mtepikn dvvaun mov o tov ackndei (Ewodva 2.2). H mpoélevon tng duvapemg
etvar adtdpopn. To amotéhespo mov amoppéet amd TV dVVAUN Etvat TO YEYOVHS OV
e€etdletan.
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Eixova 2.2 Kivhnon oopoatog Aoyw ewtepixns ovvoun F.

Ye avtifeon pe to avtikeipevo, To dymuo Kwveiton pe tpdmo dwpopetikd. H dvvaun
mov mpokaAel v kivnon eival dapopomompévn. H dapopetikotnra myalet amod
oV TpOTo mpoéAevong . Onmwg avagpépOnke mo mdvw, n dvvaun mov Kwvel 10
avTikeipevo TpoépyeTan omd o EMTEPIKN TNYN. XT0 OYMua 1 dvvaun tnydlet and to
eowtepkd. Me 10V Opo «eocmTEPIKO 0pilovpe TV pnyovy Tov oynuatog. Mg v
Aertovpyio TNG M WNYXOVY] TAPAYEL TNV EVEPYELX TTOV KIVEL TOVS TPOYOVS TOV OYNHOTOG
Kol Kveiton (EmToyvver).

[T mhve kabopiotnre 0 TPOTOC LE TO OO0 TO AVTIKEILEVO KO TOL OYNUOTO LITOPOVV
v, OAAGEOLY TNV KIVNTIKY] TOVG KOTAGTOON. ZTO avTIKEILEVA 1| YN €ivorl eE®TEPIKN.
Avrtifeta, ota oynuata eival ecmtepikn. TeAkd, o d1popeTikdg TPOTOC TPOEALEVLOTG
™G OLVALE®G TTIOV lval LTEHOLVYT Y1 TNV YN, SLPOPOTOLEL KOl TNV TOAVTAOKOTNTO,

¢ Kivnongc.

2.3 Emppdaovvon
O tomog (2.2.2.1) 1oydet Ko ylo TNV TEPITT®ON OOV £Va GO LEUDVEL TV TOYVTNTA
tov. [ éva dymua aAAd Kot yuo £var avTikeipevo vdpyovy 0vo TpoOToL ETPPEovvong
e H exovoia
e Koutn akovow

IMa éva avtikeipevo 1 exovota emPpddvvon eivor n Aoknon o dSVvaung avtiferm
TPOg TNV Kivnon tov aviikelévov. To dbpotoua g dvvaung, mov Ba aoknOel kot
TV TpPdV Ba eivon avtiBeto mpog v kivion kot ica pe TV E®TEPIKN dSHVAUN TOV
Oa kvel To chpa. Avtifeta, akovolo emPpdovvon Exovpe OTav 1 SVVALT TOL KIVEL TO
oMU TAYEL Vo evepYel Tvw oto ompa 1 pewwbel. ‘Etot, ot duvduelg tov tpipav Ha
VIEPIGYVOLVV Kol TO oo Oa emPpadvvet.

Exovowo emPpddvvon amokaAeitor n emPpadvvon evog oynUaTOS LE TN XPNON TOV
epévaov amd Ttov odnyd. Avtibeta, axovcoln ovopdaletor m o emPpdovvon  mov
TPOYUATOTOLEITOL amd TNV EMIOPOCT) EEMTEPIKMOV OLVALEWV avTIBET®V otV Kivnon
TOV OYNUOTOC XWPIg TNV TOPEUPACT TOV 03N YOV. TNV TPAYLATOTOINGT TNG EKOVGLOG
emPpadvvong cupPariet o Tapdyovog emPpadvvenc.

O mapdyovtag emPpddvvong etvat Eva unyovikd cOGTNO TOV EMTPEMEL GE VAL OYTLLOL
va emPpaddvel. H ypnom tov etvar kabopiotikn yio ta oyfuate. Me v xpnon tov 1o
omua  apyiCer va  emPpaddver. To oamotéhecpo etvoar 1mn emPpddvvon  va
TPOYUATOTOIEITOL YWPIG ONUOVTIKY TPpooTabeln amd tov odnyd yio €0peon GAA®V
TPOT®OV MOV B0l LEWOGOLY TV TaYLTNTA TOL oYNuatog. Emimiéov, n un xprion dAiov
TPOTOV Yo vo. avEnBovv ot Tp1Péc, dmwg m.y. N avEnor Tov BAPovs TOL OYNUATOG,
pmopet vo amoteAéceEl AavOaGUEV] AmOPACT] YO, TOV EAEYYO TOV OVTOKIVITOV KT
NV 01EAEVOT| TOV OTO TNV GTPOON.
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Ot Adyor v v ekovol emPBpaduvon €vOg aWTOKIVATOL gival TOAAOL, Om®S Yo
TOPASEIYHD, T OTOTPOM GLYKPOVCEMG TOV OLTOKIVATOL e €va eumddlo M 1
0KV TOTTOINGN TOV.

Ooco onuavtikd gival vo emtoybVou e T 1010 onuavtiko ivar Kot vo emBpadHvovpe.
[Mopadeiypatog yapv 6e TEPITTOON AVAYKNG WTOPEL Vo YPEOCTEL Vo ETPPAOVLVELS
dpeco oAAG Kot TAVTO TPV amd pio 6TPOoeN 1 ETPpadvvon eivar amapaitnt.

H akobowa emPpddvvon apopd, kvpiog, v tpi] mov avantHceeTal HETOED TOV
EMICTIKOV TOV OVTOKIVITOV KOl TOL 000CGTPOUOTOS KOl TNV OVTIGTOOT TOV 0épa,
OTOTEALEC O TO ALTOKIVITO VO ETPPAGVVEL KOl GTY) GUVEYELD VO, GTOUOTI|GEL.

Kotd v emPpadvvon 1o oynuo pe v mdpodo tov ypodvovu EANTTOVEL TNV TOYVTNTA
tov. To yeyovdg avtd, yivetal avTiIANTTOd HE TNV EUPAVIOTN OPVNTIKOV TPOCT|LOV GTO
amotéheopo ™e. O tOmog mov divel v emPBpadvvon cOuEmva, pe Tov de0TEPO VOO
tov Nevtova givat:

a=— (2.3.1)
m

omov F eivar 1 ovvietapévn TV SVVALE®Y TOV EMOPOVY TAV® G~ Eva Oynua pe palo
ion m ymoypoupa (Kg).

v emPBpadvvon 1 CUVIGTOUEVT] TOV TOV COUOTOS £Vl KPATEPT TOV UNOEVOG.
Anhoon,

F<O (2.3.2)
XOoppova pe Vv (2.3.2) 1 GLVIGTOUEVT] TOV ETUEPOVS SVVALE®Y TOV OLGKOVVTOL GTO
OO0 TPOKEWEVOD aLTO VO TAPAUEIVEL aKIVNTO €lvol LEYAAVTEPT] TNG OLVAULE®S TOV
TOPAYEL 1) U0V TOL OYNUOTOC.

Hopdderyua 2.3 (axovota Tp1Pn)

Aockobpe og £va KOAVOPO o dvvaun. Avtog Kiveitoan mive o€ Eva oplovTio enimedo
Kol HeTd amd Kimowo ypovikd didotnuoe otopotd. To yeyovdg avtd ogeileton oty
PPN IOV AVOTTVCGETOL LETOED TOV KLAIVOPOL Kol TOL emédov. Emeldn 1 cuvolikn
TayOTNTO TOL KLAIVOpOVL eivar apvnTikny (V<0) TOTE KOt 1] GUVOAIKT SVVAUTN TOV KIVEL
Tov KOAWOpo givor apvntikn (ZF < 0). Xvvendg, 1oyvet o 2% vouog tov Nevtwva yio
™ emPpadvvon.

Hopdderyua 2.4 (exovoia Tp1Pn)

‘Eva. avtokivnto avomtucoet taxdtta v Kot 0 0dnNydg Tov oynpatog embvpel va
eMPPaOVVEL 1 VO AKIVITOTOMCEL TO avtokKivnto. TOTe, GUVEIOINTA, TATA TO PPEVO TOV
QVTOKIVIATOL HEYPL 0VTO Vo pTdoel oty emBount katdotaon (v=0 1 v=V). Eneidn 1
GLUVOMKT ToyOTNTe.  TOL KVLAIVOpov etvar apvntikn (Vo<0) 10TE KOl 1 GLVOAKN
dvvaun mov Kwvel tov KOAvdpo etvar apvntiky| (ZF < 0). Zvvenmg, woyvet o 2° vopog
oV Nevtova yio v emPpdovvon.

2.4 Tv 0a ovpPei av ypnoipomoujcovpe Ta QPEva;

Av yivel ypnon tov epévev 1 dhvaun g ovTicTaong Tov £64eovg Yo Tov dgova Tmv
UTPOGTIVOV TpoY®V Ba avénbel. AvtiBeta, 1 dvvaun tov €ddpovg and tov d&ova TV
nico tpoy®v Ba peiwbel. Me dAha A0y TO PUmPOGTVO HEPOG TOL AVTOKIVITOV Oa
avéNoet To PAPog Tov Kot T0 TG® PEPOG TOL AVTOKIVITOL Ba peldoeL To Papog tov. O
Adyog mov cvpPaivel avTd givar TS 01 SuVAUEIS TG TPIPIG TOV ACKOVVTOL GE EMIMESO
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€04.(POVG GTOVS TPOYOVG AVEAVOVTAL TPOKEWEVOD TO OYNLOL VO LEWDGEL TNV TOYLTNTA
o0V N va. otapotoel. To anotélecpa givol va vTtapEel Hor pom TOV Vo, ATOTPETEL
0TO OYNUA Vo cuvEYIoEL TNV Kivnon tov. Avti 1 pom gival Tpog v avtifetn popd
TOV OEIKTMV TOV POAOY0D KOl oV TO ovTokivito dgv e&ovaykaotel va LEIOoEL TV
TayOTNTA TOV, TOTE 1 POTN 1COPPOTEL UE TNV KIVNoM Kol OTOKTA TNV QOpa TV
JEKTMV TOV POAOY10V.

Mmnopovue va vroloyicovpe Tig poméc av yvopilovpe 10 Bapog B tov awtokwvitov,

v aktiva R g Bdong tov tipoviov kot v palo M. E&iomvovtog Tig pomég ko

ypnoponowwvrtag v &icmon F1 + F2 = W (F1, F2 ot duvauelg tov £dapoucg) Exovue:
Fm

B =— 24.1
-2 @24)

Omnov By etvar 10 Bdpog mov petapépetor amd tovg Tpoyovs kot F 1 dvvoun tov
0YNUOATOG TOV TPOEPYETAL OO TOV TOTO
F=ma (2.4.2)
[Ma mopdoetypa, dtav éva avtokivnto &xet Bdpog B eivar oe Newton, 1o R o pétpa,
™ My og Kg ko o a=g= 9,81 m
sec?
Ondte

B =S,m (2.4.3)
g

T1 evvoovpe 0tav Aée «xpnon TV OPEVOVY;

Ymv avalnmon g WOVIKNG YPOUUNG Ol 001Y0l WAXVOuV GLYKEKPIEVO GMUEin
avaeopdlc HEcO oTov OpoOpo. Xe kdbe dwdpoun, Hepkd péTpa mpv amd KdaOe
SdpoUn LVILEPYOVY TIVOKIOEG TOV TPOEWOTOOVY TOVS 00N YoVS. Ounwms, apketol Tig
BempPovV «ITPOPAVEIDY.

"Evag and toug Adyoug, Aoudv, mov Eva Oynua xpetdletar va pevapet givor 1 €16006¢
TOL GTNV GTPOPY]. Mg TN YpNoM TOV EPEVOV EMTUYYAVETAL 1| LEIMOTN TNG TOYVTNTOG
Kol 1 odKTNOT TS WAVIKNG Yoo TNV €l0000 ot atpogn. Eivar yopoktnplotikd mmg
ol odnyol mov avamTtHOGOVY VYNAEC TaOTNTEG, KOOLOTEPOUV OGO  UITOPOVV
TEPLGGOTEPO VO PPEVAPOVY TPV TNV €10000 TOVE GE [ 6TPOoPT. Avtd cupPaivet
ywti to ovomuo emPpdovvong (Ppéva oynudtov) €xet eEeAyBel kol mpoceépet
GTOVG 001 YOS YPNYopT| EMPBpadvveon.

2.5 To Zvotnpa EmBpadvvenc

H emPpddvvon elvar €vag amd 100G ONUOVTIKOTEPOVS TAPAYOVTEG UE TOLG OTOI0VG
pumopovpe va kobopicovpe v Kivnon evog oynuatog. Ta mpdTAL OYNUOTO OV
KOTOOKELAGTNKAY €iyav pOvo tov amopaitnro e£omMopd. Xe autdv aviKovv 1
punyovn Kot to svotnuo enipdovvons. Aniadn to dynuo amd To TPOTE TOV GTAdL
elye v duvatdHTNTA VO EMTOYVVEL KOt VO, EMPPASVVEL

Ta oynuota apykd dev katackevaloTay e TV popen mov yvopilovue onpepa. Me
T0 TEPAGLO TOL YPOVOL 1 TeYvoloyia e€ehiybnke war poli g e&eliynkav kot Ta
oyquata. H anddoon toug kotd v emitdyvvon Pektidbnke. Avtd emredydnke pe
NV HEAETN NG aepoduvapkng. Emopévmg, n amdd0om Tov 0XfLaTog KOTd T S1ipKeLd
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emtoyuvoens Petivdnke. Ouwe, 10 ovommuo emPpddvvong dev frav dvvotd va
napapeivel 6Omwg kataokevdotnke apykd. ‘Etol, n Beitioon Tov NTov avapevouevn,
kaOdg 660 onpavtikn givor n emtdyvvon sivor ko 1 emPpadvvon. Xfuepa to
oyfquoto amodidovy vymAotepeg ToOTNTEG, OAAG KOl HIKPOTEPOLS YPOVOLG Kot
OMOGTACELG GTNV EMPPAOLVOT OO TOL APYLKGL OYTLLOTO, TTOV KOTAGKEVAGTNKALY.

2.6 Emppdaovvon — AKivijtomoinon auToKivijTov

O1 mep1oc6TEPOL AVOPOTOL TOV AVAPEPOVTOL GE OYNLOTA VYNADV AT0dOGEMY WAODV
v v emrtdyvvon tov. Ilpdypatt, n emrdyvvon sivor onuavtikn yo Eva oymuo.
Ouwc, mo onuavtikn givor n emPpadvvon yio €va OynUo Kol GUYKEKPEVE TOGO
ypnyopa umopet vo otapatnoel. Elval yapokmmpiotikd nog kotd v emPpdovvon
aohavopaote por SOVVOUN Vo, OCKEITOL 6T0 GO oG (OTWG Kol 6TV EMTAYLVOT),
otav otapatape o oynuo Eapvikd (Barry Parker: Physics and Your Car).

Yxetikd pe v €Yo EMPPAOLVOT] TOL UTOPEL VO TPAYUATOTOMGEL EVAG 001YOG
HEXPL VO OTAPATNOEL, 0€ €va emPatikd avtokivinto keypévetal amo 0,69 wg 0,89 1 and

5886 1 oc 7,848 . Tuyvé n emPpadovon sivor 0,29 § 1,962 —2— . Avth
sec? sec? sec?

TN €lvon 1 O ELYAPIOTN GYETIKG PE TNV OVVAUN TOL CCHUVOLOGTE VO OoKEITAL

Thve pog oty odpkela g empPpadvvong. Pvowd otav sivon a = 7,848 iz TO
sec

OYNUa GTOUOTE TTOAD O YPY|YOPa.

‘Eva axoun otorgeio mov mapovctdlel evolapépov eival 1 amdctact mov Ba dlavicel

10 awtokivnto péxpt va otapatioetl (v = 0). H andotaon, mov emPpaddver uéypt m

oTtypn| mov Ba Eyovpe v = 0 kot 1o dyMua dev Ba oAcBaivetl, divetar amd oV TOTO:

s= vy
2gn

INUEIOVETOL OTL OVO EMUPAVELEG TTOV EPATTOVTOL Eval TAL EAACTIKG Kot 0 dpdpog. To

Oynua dgv olcBaivel Ko avtdg ivor 0 AOYoG oL YIVETOL 1| YP1OT TOV GLUVIEAEGTN

TpPnc N.

(2.6.1)

Ia va Bpebet o ypodvog Katd tov omoio 10 dyNuUa amd Ho apyikn ToyvLTNTO Vo Ha
emPpadvvel kot teMka 0o otopatiost (v = 0) ypnolonoleital n oyéon:

s='at? (2.6.2)
EmumAéov, éva oynpa dev pmopel vo emitoybvel en’ Amelpov yutt ot tpoyoi tov Ha
apyicovv va oAcBaivovv.

To pawvdpevo g emPpadvvong epeoaviletar Kabmg v 6To aVTOKIVITO aoKovVTOL
e€TEPIKEG OUVANEIS TOV AMOTPEMOVY TO OYMUa va KivnBel €161 doTe va 1oyveL o 1%
vopog tov Nevtwva. Avtég tvor 1 Tppn ko np Avtictaon tov aépa.

2.7 Tppn
Oecwpovpe évo ocopa o’ éva oplovio emimedo kot epappolovpe pio oploviia
dvvaun F mpog ta de&1d, 0nmg eaivetar otnv Euwcova 2.3.
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Eixova 2.3 Kivnon oouarog oe eninedo 10yw doknong ovveung F kot dmapln tpifng To: kou
Tk.

Yty ewova (Ewova 2.3) otov a&ova tov Y vapyet o Bapog B mov €xel popd and 1o
KEVIPO TOL OVTIKEWEVOL TTPOG TOL KAT® KO 1) avTidpaon amd To eninedo Tpog o Thve,
ol omoieg aAAnAoegovdetepdvovtat. ‘Eva yapakmplotikd mopddoetypo UmropoOue va
dovpe omv Ewodva 2.4 mov akorovBel. Eppaviler éva avtoxivnto pe Bapog W mov
eEovdetepmvetar and 6vo odvvapels (F1 & F2), ot onoiec mapovcialovtal ota EAACTIKA
yti To COUO OV EPATTETAL OTO £30(POG EEOMOKANPOV, CALE LEGM TOV EAUCTIKMV.

F\TOHQUE (
i O,
T —_—
fs f
rﬁ 1L

Eixova 2.4, Aneikovion twv O0VEUEDY TTOD TPOEPYOVIGL GTO TO EOOPOC.

Avto ogeileton otov Tpito VOpo ToLv NevLT®VA, TO VOHO OpAoNG-OVTIOPACTG, TOL
avopEPEL OTL:

Av 10 copotidoo 1 dpa mhve oto couatidlo 2 pe por ovvaun Fi2 g omoiag m
dtevbuvon elval Katd UNKog TG YPOUUNS TOV EVAOVEL TO. COUOTIOW, EVED TO GOUATION0
2 opa mave oto copatiolo 1 pe po dovaun Foi, 1018 F21= - F12 (Stovuouotikn
oyxéon). Me dhda Aoy, og kB dpdomn vdpyel Kot pua ion kot avtiBetn avdopaon.

H &0vaun mov avtuifetar oto Papog amd 1o €00pog Katd tov Gfova TtV Y
ovopaletat avTidopacn Tov ENUESOV.

Katd tov d&ova tov X n avtiBemn ovvaun mov avamtdcoetor givor 1 Tpifn Kot
ocvuporileton pe T.

Otav n dVvaun etvon pikpn to copa dgv Kveitat. Eedcov to copa etvor o€ 1coppomio
Ba mpémel va vdpyetl pia dAAN dHvaun ion pe v F mov va Aéyetan dHvapn GTOTIKNG
PG Tor. AVEGvovTag Vv F Babuaio kdmola otiypn to cdpa apyilet va oMchaivel.
Tn otiypn axpiog mov 1o copa apyiler va odcBaiver n Tor £xel T péyotn Tiun Ko
cuopuporiletanr pe Tormax, TO cOUO Kveltor pe emrdyvvon mpog to 6edud. Katd n
dupketla g kivnong 1 dvvaun emPpadvvons g TP eivar Tavta pikpodTepn amd
TV Tormax Ko Aéygtat dvvaun KivnTikng Tping N tpiPn oricOnong Tk.
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Yvvorntikd ypagovpe: A) F=Ts: 10 copa givor axivnro
B) F =Tk 7o copa xwveitor pe otabepn toydnta
I F>Tk 7o copa emraydveTon
[Mewpapaticd Ppédnke:
1) 0 S T(S‘l: S Tct max
Ortav 10 copa Bpioketal 6To Oplo vo apyicel va Kiveitat 1oyvet
Tor = Tormax = Nor Fk OOV Nz 0 GUVTELEGTNC TPIPNG
Kot Fx 1 k@Betn dHvoun
2) H dvvopun g kivntikng tpng €xet pétpo Tk = nk Fk  0mov Nk 0 cuvtedeotng
Tpipine.
3) Ot Tiéc TV Nor Ko Nk €€apT@vTaL amd T VO TOV 6V ETLPAVEIDY Kot
1GYVEL YEVIKA Nor > Nk .

‘Etot, n tun yo tov ovvtedeotn tping HETAED TV EAACTIKMV TOL OUTOKIVITOL KOl
TOL 030GTPMUATOC ElvaL:

Iivaxag 2.1 Avtiororyio katdotoons 0000TPMUOTOS KOl TOXDTHTOS UE TOV OVVIEAETTH TPIPHG.

Not Nk
21eyvd 000GTPOUN - YOUNAN TOYXDTNTO 0,9 0,7
21eyvO 000GTPOUA. - VYNAN TOYDTNTA 0,6 0,4
Bpeypévo oddatpopa - YoumAn toyvtnTa 0,7 0,5

[Mapatnpodpue o6t ywu éva avtoxivnto m PPN avamtdocetal pHovo HETAED ToV
EMIOTIKOV Kol Tov Opouov. H kotdotoon tov 0006TPOUOTOC KOl TO UETPO NG
tayvtrog eivor moapdyoviec mov kabopilovv to amotérecua TG TPPNG KoL KOTA
GUVETELD, TOV EAEYYO TOL OVTOKIVITOV.

Dry Road
1]
2
e Wet Road
=
2
©
L
Ice
0% . 100%
Free Rolling Slip Locked

Eixova 2.5. Xopoxtnpiotixd wopadeiyuaro. oAoOnpotnrog kot Kateotoons 100 0000TPMUOTOG.
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Hapatnpnosig
1. Xteyvé oddotpoua — OlcOnpdtta
Otav n dOdvaun g tpPng elvar avénuévn to avtokivinto oAcBaiver pe
peyoAvtepn dvokoAia. Avtd ocvpPaivel kot otV TEPITTOON TOV GTEYVOD
0800TPOUOTOG TTOV 1) OAIGONPOHTNTO AVEAVETOL LE TOV IKPOTEPO PLOLO.
2. Bpeypévo oddotpopa — Olenpdtta
Yy Tepintowon mov To 0300TpOUe givol PBpeypévo 1o vepd emitpémel TV
oAicOnom. Ano v Ewova 2.5 eaiveron 6t 0 puBuodg pe tov omoio aw&dveror n
oAicOnom oto Ppeypévo OpoOpo eivor HEYOAVTEPOG GLYKPITIKA HE TOV pLOUo
oAicOnong 6tTav o dpopog ivan 6TeEYVOC,.
3. TIdayoc — OAicOnon
Xoppova pe v Ewova 2.5 mapoatnpovpe 0Tt 0 Tiyog GLYKPITIKE PE TO GTEYVO
Kol To Bpeyprévo Opopo Exel T peyolvtepn avénon tov pvbuov oAicOnonc.

2nueiwan
Exto¢ omo v tp1fn mov avortoooetal uetold twv EAAGTIKDV KO TOD 000GTPWOUATOS, 1
ovvaun eupovieton o€ 0T0 GVGTHUO. ETPPAODVOHG.

2.8 Avtictaon Aépa

O atpooeapkdg a€pag eivor Eva piypa aepiov, mov mepLEyel aéplo OTMS T0 0ELYOVO
Kol T0 ALmTO, TOV ATOTEAOVVTOL OO LLOPLOL.

H «avtictaon» tov aépa eivar ovolaotikd 1 dOvaprn Tov aKovV To LOPLo TOV OEPO. GE
éva, avtikeipevo mov kveitat. H ddvaun awtn eivan avtiBetn tpog v KatebBvvon g
duvaung mov mopdyelt €vo Oynuo. e okomd vo  kwnbei  (Air resistance,
http://nautilus.fis.uc.pt). H «avtictacn» tov aépa cvuforiCeton pe Fq kot mopdysto
amd ToV TOTO

Fo= % pCaAv? (2.8.1)

Omnov p: n mokvdTNTO TOV 0EPA

Ca: o otabepd tp1Pnc pe tiun 0,30

A: M éumpocbev eMPAVELD TOV OVTOKIVIITOV
Kot v = Ux + Uw 10 dBpotopo TG TahTNTOS TOL OUTOKIVIITOL KOl THE TOYVTNTOG TOV
OVELLOV.
H toydmra tov avépov oe davikéc ocvvOnkeg Oewpeiton OtL eivor apeAntéa.
Emouévag, 1oydel 0TL n taydTnTo gival ion pe TNy Toy0TNTe. TOL AVTOKIVITOL (L = Uy).

H mokvéomrta tov avépov e€aptdtor amd TS OTHOCQUPIKEG CLUVONKEG Kol ©C €K
TOVTOV UTOPEL VO EMNPEAGEL TNV UTPOGTIVI] EXLPAVELD TOV OVTOKIVNTOL. [apodTt 611G
TEPIOCOTEPES MEPUTMGELS M AVTIGTAOT) TOL aEPA vl AmAdg o evOYANom, eivat Kot
avaykaio. o mopdderypo, yopig v avtiotaon tov aépa dev Ba ftav dvvarh M
avOYMON 0VTE TOV AEPOTAAV®Y 0VTE TV EMKOTTEPOV. MTopel va eppavictel og dvo
devBivoeic. H po 61evBvuvom mov gpgaviCetar etvar kotd tov d&ova twv Y Yo to
Kapteoiavo eninedo 0nwg yio mapddetypa, Katd v ntdon evog Utaloviod amd €va
vyog h. Evd, n dgvtepn dievbuvon katd v omoio propei vo epeavicTel n avtiotaon
0V aépa givar Katd tov d&ova TV X, eniong, yw 1o Kapteswovd eminedo Ommg yuo
TopdadetypLa, e TV Kivom £vOg 0VTOKIVITOV.

Ot cvvnBéotepeg cuvONKeg OTIC OTOTEG YIVOVTOL O1 LETPNOELS Y10 TOL OYNLLALTA ETVOL:
Mo v Bgpuokpacio Exovpe tovg 15 °C.
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INo v Bapouetpun wieon 101,32 kPa
Kot n avtamokpvopevn mokvotnta tov avépov 1,225 k_%
m

Onwg eaivetal and tov TOTO N avticTaotn Tov aépa e€aptdtal omd TV EMUPAVELL TOV
éumpocBev UEPOLG TOL AVLTOKIVITOV. AVTOC elval Kot 0 AOYOG TOL TO OYNUOTO
katackevalovrot pe Eva kabopiopévo Tpodmo dmws eaivetatl oty Ewdva 2.6.

Eixova 2.6. Zynuotikn ametkOvion e YopoKTHPLOTIKHG KOTOOKEVHS TWV ODTOKIVHTWV.

Emiong, eivan eppovég mmg n avtictaon tov aépa e&aptdatal Aueca omd TV Toy0TnTo
Tov Kivntov. Emopévag
e Av 1 toyvmTo tov KvnTov avénbel, 10tE KOl M avtictacn tov aépa Oa
ovénBel.
e Kot av n taydmrta Tov Kivntov pewwbel, t0te Kou 1 avtictacn tov aépa Oa
pelmOet.

Ao Vv deVTEPT TEPIMTOON TPOKOATEL OTL V1oL YOUNAES TOYVTNTEG 1) AVTIGTACT] TOV
aépa Bempeiton apeAntéa.

2.9 Agpodvvapiko Zynquo Oymuatov

Apykd, oev eiyav v Kabopiopévn Oy to avtokivinta aAAd eediyOnkoy petd omd
UEAETEC Y10. TNV avTioTOoT TOV 0€pa Ko vioBethOnke to mapomdve povtéro. Mali pe
TV Uel®ON TG EMPAVELNG TOV EUTPOCHEY LEPOVS TOV AVTOKIVITOL UEIOONKE Kot M
avtioTaon mov ackoLVTIOV omd To UOPLO.  TOL OEPO GE LT KOl KOTE GULVETEL,
avénonke N ToOINTA TOL PITOPEL VO AVATTUEEL TO OVTOKIVITO. X€ YOUUNAEG TOYVTNTES
01 SVVALELS TTOL ALOKOVVTOL GE Eva Oynua etvan petwpéves. H otabepdtnta, n tpiPn, N
wavotnta €€160ppdMNONG, KOl TEPICTOUCIOKA, 1 OWKOVOUIN TV KOLGIH®V givol
TOPAYOVTEG TOV EMNPEALOVTOL OO TO 0EPOSVVALIKO GYNLLOL.

H avtiotaon tov aépa gppaviletor pe tn Hopen mEVTIE SPOPETIKMOV KOTOGTAGEWDV:
™mv popen €AEne, v avdywmon, v TpIPn emeoveldy, TV TopEupfacn Kot Ty
ecmtepkn pon. H €AEN e€aptdton amd 10 oynua tov oynudtov. H avdymon sivan
ATOTELEGLOL TOV LPOPAV TTEGNG GTO KATM Kot EXAV® UEPOS TOv oynpatoc. H tpin
EMOEAVENG gtvar amoTédespa TG TaOTNTAG TOL aépa, dNAadn, moca Newton ivor 1
dvvapun g PPN Tov VIAPYEL OTO XOUNAOTEPA GE GUYKPION WE TO LYNAOTEPO
otpoOpoTo tov oynuatos. H mapéuPoon mpokaAeitar amd tnv mpoPoAr] Tov
OLTOKIVITOL KOl TEAIKA, 1| ECOTEPIKN PON TPOEPYETOL OO TNV SEAELGN TOL AEPQL
pEGO OO TO OYMLLOL.
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Mo éva emPotikd avtokivnto, pmropode vo vToBEGOVUE OTL, Ol SUPOPETIKES LOPPES
™G avTioTaong Tov aépa eival oto €ENG TOGOoTA: 1 LopeN €AENS 55%, N mapéuPaon
16%, n eowtepikn pon 12%, n tpp1| emoaveimv 10% ko n avoywon 7%.

Osdpnua Bernoulli

M a6 TIG TO SNUOVTIKEG GUCYETICELS GTNV OEPOIVVOLIKT OVAPEPETAL MG Bedpnpa
Bernoulli. To Bempnuo datvnmbnke amd tov Daniel Bernoulli tov §ékato évarto
awova. Evolapepdtav kupimg yio 1o vepd Kot To. GAAL VYPA COUATA, AAAE O1 ATOWELG
TOL €QOPUOLOVTOL KOl Y10l TOL ALEPTO. CAOLOLTAL.

To 1738 amédeiée O6tL kabmdG N TaydTNTO €VOC LYPOV awEdvetal, m Tieon mTOL TOL
aokeital perwvetal. Mabnuotikd Hmwopove vo ovomapacTGOVLE TO Bedpnua Le ToV

e€Ng 1poOTO:
=C (2.9.1)

omov C o otabepd
p etvon n Tieon tov aépa
p etvor  TLKVOTNTA TOL OEPQL

V glvon 1 tayvTINTOL
VZ
Kol p 5 elvai 1 duvouk Tieon

Ao tov TOMO pUmopovE va dovpe Ot Kabdg N duvapikn mieon, mov eEaptdTor omd
™V Toy0TNTe, OLEAVETAL, 1) TESN TOL AEPO TPEMEL VO, LEIDOVETAL KOl OVTIGTPOPO.
Avt0 10 amotéhecpa givor ovoTnpd €POPUOGILO HOVO OTNV TEPIMTMOON TOL M
TayOTNTO VAL UNOEVIKY].

2nueiwan

Avtn, n avénon s micons, €ivar 0 Aoyog mov Eva. agpomAavo umopel va. ovoy kel
Eivar oyedioouévo wote n toydtnTo tov aépa 0T0 EXAVED GTPOUC VO EIVaAL UEYOLDTEPT
OO TNV TOYDTHTO TOV YOUNAOTEPOL GTPOUTOS. AV 1 TaydTHTO €ivon ueyolotepn, n
mieon eival pikpotepy. Avto onuoiver 0Tl ) TIECH KOTW OO TO YTEPC, EIVOL UEYOLDTEPN
KOl TO 0EPOTAGVO AVOYMVETOL.

Me 10 agpodvvouko aynua, eKTOS amo TV aOENan THS TOYVTNTAS, 1 UELWTN TWV TIPSOV
ovUPOLEL OTHY EAOYIOTOTOINGN TV KODTIUMY TOV KATAVOALWDVEL TO OXNUO.

2VUTEPOCUL
H evBOypappn opodn, mn emroyvvopevn kot n - empPpodvvopevn xivinon elvon
aAANAEVOETEG. AVTO PUmopel va Yivel avTinmTo pe TIG EMOUEVES TPELS TEPUTTMOGELS.

1" nepintoon
Ortav éva oynua (m.y. avtokivnto) kwveiton pe evBOypopun opadn kivnon €xet
duvatdHTNTA

1. va emrayvvet

2. va emPpaddvel

2" tepinTmon

Otav éva Oynpo Kiveiton pe emMToyLVOUEVT KIVIIOT), OTI GUVEXELD EYEL TNV dLVOATOTNTO
1. vo kwnBet pe otabepn TaydTNTO
2. va emPpaddvel
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3" nepintwon

Ortav éva copo emPpadvvel pmopel va oAAGEEL TNV KIVNTIKT TOV KATACTOGCT GE
1. «ivnon pe otabepn TaydINTO
2. emroyvvOouevn Kivinon

YnoAoyiopoi mov dev eumAékovy Ty Al Tov OYNUATOG:
Ot vmoAoyiopol avapEPOVTOL GTNV AOGTOCT, GTNV TOYVTNTA KOl GTNV EMLTAYLVO.

Ortav éva avtokivnto £xel avomtdéetl ToydTa U dtavdoviog andotacn d o€ ypovo t,
TOTE 1OYVEL
d=ut (2.9.2)
Otav d¢ elvarl yvoot) M taOTNTO TOV, OAAGL 1) ETTAYLVOT TOV TOTE EYOVUE Yo TNV
andoToo:
d =1 at? (2.9.3)

O tomog (2.9.2) 1oydet Yo odpo mov £xet apykn TodTnta undév (Uo = 0). Av duwc,
apyIKn TovTNT Etval S1popn amd o undév (Uo # 0) tote Eyovpe TOV TOTO:
d = uot + % at? (2.9.4)

AvticTorya yuo TNV TaLTNTO EXOVLLE!
U =uUp + at (2.9.5)

[Tapd T0 yeyovdg 6TL 01 TOPATAV® TOTTOL £Ivat OT0dEKTOT KOl GTNV TEPIMTOGT OV £vol
ocoua enPpadvvel, o tomog (2.9.4) kot o (2.9.5) dtupopomolohvTal Kol UETATPETOVTOL
o€:
d = uot - % at? (2.9.6)
U =uo —at (2.9.7)

2.10’Epyo
2V TEPIMTOON OV TAV® GE £voL GO EMOPA i dvvaun F kot to petatomilel Katd
dx tote 1 evépyeta mov TopdyeTar amd v dvvaun ovopaletat pyo. To épyo opiletan
ico ue

dW = Fdx <:>W:J'Fdx (2.10.1)

Emedn povo n osvviotdoa g F katd ) d1ievbvven tov dX givor anotelecuatiKng 6To
va Topdyel kivnon.
H povada pétpnong ya o €pyo givor to Joule to omoio givar 1J = 1IN - Im.

Hopdderyua 2.5
e éva ocopo A aokeiton pio dvvaun F = 100 N kor 1o ocdpo petatoniCetonr Katd
dx =5 m. ITowo &ivau 10 £pyo g dvvaung F;
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Eiwxova 2.7 Meratomon ooparog A.

Avon
W= Fdx < W=100-5 < W =500 (2.10.2)

Axodun, 10 €pyo pag SOUVOUNG UITOPEL VO ELPOVICTEL KO GE TEPUTTMOELS TOV 1) dSVVOUN
elvar ot devbouvon tov dEova tev Y. o mapaderypa, otav mpocmabncovpe va
ONKAOGOVUE £VOL KOVTL LE AVTIKEILEVO OTO EGOTEPIKO TOV, TOTE TAPAYOVUE £PYO EVAVTL
otV PBapumnta. Ao TV GAAN TAELPA, OV HLETAPEPELS TO KOVTL amd Eva onueio o€ val
dAAho, otov dEova twv X dev Ba mapaybel épyo. ‘Epyo, katd tov afovo tov X,
mapayeTon OTOV T0 KOuTi glival mivw og pa eninedn empdveln m.y. TPAmEll Kol TOV
OOKOVUE Hiot OUVOUT TOL TO UETOKIVEL KOTO UAKOS TOL Tpomellov.

2.11 Kwnriki evépysra
Kwnrum evépyewa elvar n evépyeia mov €xel £vo o OTOV KIVEITOL KOl OVOPEPETOL
oTNV IKOVOTNTA TOV Vo mopdyet £pyo. H kivntikn| evépyetla evog cdaTog vToAoyileTon
oo TOV TUTO
K=" mu? (2.11.1)

Omov m givarl n pélo Tov cORUTOG

U gtvat n ToydTNTo TOL GOUATOG
Kol 1 povada pétpnong tov givor o 1J=1IN-1m..

Hopdderyuo 2.6

‘Eoto 011 éva cdpa pélag m = 80 kg kwveitar pe taydtnta u = 10 m (Ewova 2.8).

sec
Na Bpebel  Kivntikn evépyela tov cduatog;
A
—
n
Eixova 2.8 Xouo wov kiveitor e toyvtya U.
Avon
K=% mu* & K=%-80-10> & K=4000J (2.11.2)

"‘Eva copo 1o omoio xwveitat, 6mmg £va OynuLo, EXEl Kvntikn EvEPYELD TOV SIVETOL OO
oV mopanave Tomo. Ommg m opun, £€T6L Kol 1 KWWNTIKN gvEpyeld OTav €va Oxnuo
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av&dvel M pEWOVEL TNV ToOTNTE TOL TOTE OAVTIOTOYO KOl 1 KIWNTIKN EVEPyELd
ALEAVETOL 1] LELDVETOL.

Hopaderypa 2.7
‘Ecto, éva avtokivinto mov Kiveital pe toyvtnta Uo.
Av avENGOLLE TNV ToLTNTA TOL CVTOKIVIATOL G€ U1, dnAodn,

Uo < U1 (2.11.3)
Tote n Kivnrikn evépyeta Bo petaPfAndel kot Oa yivet:
P1 = Mmuy (2.11.9)
nov Ba etvon
P1 > Po (2.11.5)
ue
Po = Muo (2.11.6)

1N OPUY| TOVL CLTOKIVITOL OPYLKA.
Av petdoovpe v taxHTNTE TOL AVTOKIVITOL GE Uz, dNAad,

Uo > U2 (2.11.7)
Tote Oa petafindet n KivnTikn evépyela oe:
P2 = muz (2.11.8)

mov Ba givar Po > P2 (e Po = MUo 1 apPyIKY| OpUn).

H petafoAn g Kivntikng evépyelog Tov copaTog eival ion Le TO €PYo TOL TOPAYEL M
SOVOUN TOV KIVEL TO GO

Anhoon,
W =AK <& W =7 mu? - /2 mug? (2.11.9)
Andoedn
A6 TOV TOTO TOL £PYOV EVEPYELNG EXOVLE:
W =Fd (2.11.10)

d eivau ) andotacn mov to chua Oa davdcel Otav to acknBel Svvaun F.
Opnog

d="1 at? (2.11.11)
Kol
F=ma (2.11.12)
Yvvendyetor Aoudv 0Tl
W =ma Y at? <W = m % (at)? (2.11.13)
I'vopilovpe mog
u=at (2.11.14)
Ondrte
W =1 mu? (2.11.15)

H xwnrum evépyela eivor, eniong, €vog de0tepog TpOMOG v mpoceyyicovpe v
emPpadvvon evog oynuatos. I'vopilovpe 011, pe v emPpddvvon T@v oxnuéTov 1
TayOTNTO TOVG PEWVETAL amd Up o€ U. AmO TOV TUMO TNG KWNTIKNG EVEPYELNG
TPOKVTTEL MG

AK <0 < Y2mu?-% mug* <0 (2.11.16)
Kot emedn n petafoin tng kivntikng evépyetlag eivar ion pe 10 €pyo yuo T0 Oynuo
etvar W <0.
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H Kwntwkn evépyela givor évag amd toug moAlovg TOTOVG EVEPYELNG TOV LITAPYOLV.
Mmnopovpe va dovpe o akdun popen. YmoBétovpe 0Tt piar pmddo piyvetol mpog to
néve. Otav elvar n IpdT™ plyn, N umdra £yt o kabopopévn Kwvnrikn evépyeta.
Ouwg, kabng kveitor Tpog to mhve 1 Papdtra eivar avtiBe mpog v kivnon .
H pméia Oa ktvnBet péypt v otiyun mov n Kivntikn mg evépyswa Ba undeviotel. H
evépyewa ydOnke; H amdvinon etvon oyt kabaog n Kwnrum evépyswn petatpdnnke oe
evépyeln Béonc. ‘Emetta, n undia méetel mpog ™ yn, kepdiler Kwvnrikn evépyeta.
Telkd, 6tav (| Alyo mpv) ytumnoel oto €dagpog £xel povo Kwvntikn evépyeln. H
evépyela Béong xel katavarmBel OAN. H evépyela Béong kabopileton mg e&€ng:
E =mgh (2.11.17)

h givon andotaon g pmddag amd ™ yn.

2OUQova pe OAL TOL TOPATAVE® 1) EVEPYELDL OEV YAVETOL OAAL LETOTPEMETOL QIO LLLOL
HOPON o€ pioL GAAN.

EmnAéov, n Beppokpacio eivor o akodun popen g evépyelag. Otav éva oynua
vrepBeppoviet 1ote 10 oM «xdvery Kivntikn evépyswo n omoio PETOTPEMETOL GE
BepuodTOL

2.12 Toyvg
H 1oy0¢ evog avtikeyévou givar 0 Adyog Tov £pyov OV TAPAYEL TO AVTIKEILEVO TPOG
70 YPOVO OV KATOVOADVEL Y10, VO, TO TOPAYEL.

p :¥ (2.12.1)

Onov W givar 10 épyo oL avTikelévoy kot t 0 ¥pOVOg oL KATOVOADVEL Yo VoL
TopdayEL TO £pYO.

Ye éva Oymua n woyvg eppaviCetor oav immodvvaun. Eropévmg, n ddvaun tov innov
glvor 1oy0¢ mov mapdyelt n pnyav tov oyfuatos. H woydg eivar evépysin mov
TapayeTon omd To dynua ko kabopilel tnv dvvaun mov Ba Kvieel To Oy L.

"Etot, mpoxdmTel 0 TOTOC TOL GUVIEEL TNV 16KV KL TNV OVUVOUN.

P=¥@P=F% (2.12.2)

A7 10 TOPATAVE TOTO YIVETOL ELPOVIG KOl 1] LOVAdO HLETPNONG NG oyvog. H

povéaoda pétpnong etvor to 1watt ko wodvvapei pe 1 g . Opog to 1J = N-m. Katd
sec

, , m
ocvvérnew etvar lwatt =1 — = IN—.
sec sec

Yvumepacpatikd, Otav  yivetor ov{tnon TOov  avaQEPETOL  GE  AVTOKIVNTO
AVOPEPOLACTE GTNV EVEPYEWL TOV OLTOKIVATOL. H wmmodvvaun etvor n 1oy0¢ evog
OYNUOTOC. ATO TNV OYXEGN OV GLVOEEL TNV 1GYV LE TNV TO £PY0 TOPATNPOVUE OTL M
KIVNoN TOL OYNUOTOG GUVOEETOL GUECH LE TNV EVEPYELD TOV TOPAYEL 1 UNYOVY] TOV
avtokvtov. H dvvaun mov kivel éva dynpa ogv elvar eEmTePKN TOV oNpaivel OTL OV
aokeitor Taveo 6° €va oopo oAAd mopdystat. Tt onpaivouv ta mopamive; Ag
apyicovpe pe v dvvaun mov Kwvel to dynuoe. H dvvaun kabopiletoar og o puBuog
Katé Tov omoio mapdyetal €pyo, dnAady|, o€ TOGO YpOVo mopdyeTol evépyela. Extog
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amd 10 €pyo M evépyew gpeaviletor kot oe dAheg popeéc. Ot d1dpopeg HOPOES
evépyelog umopet va etvon n Kivntikn evépyeta, n Avvopikn evépyeta, n Oepudtra, n
oyvg Ko 1) HAextpikn evépyeta.
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3.Xtpopn

3.1 Ewaymy otnv Kvkikn Kivnon

‘Eva oynpa xbpn otig kivnoelg mov ektedel pmopovpe va kabopicovpe tpelg dovec.
Avtoil 6mwg patvovtar oty Ewdva 3.1 givat: o X dovag, 0 Y dEovog kat 0 Z AEovag
(Milliken & Milliken: Race Car Vehicle Dynamics).

Bilch
Vielozity (g)

Side

adis Velocity u)

Langiluaing!
Volooy fa]

Eixova 3.1. Ansikovion tpiov factkdv olovwv oe éva. Oxnua.

Hapatnpicseig
e O X daéovag etvar vrevBuVog Yo TNV PETATOMIGT TOL OYNUOTOG GE Lol gvOeiaL.
e Oz d&&ovag avamapiotd to fAPOG TOL OYNUOTOC.
e Kot o Yy aéovog oe cuvovaoud pe tov Z dova ivar vevhBovvor yio v mopeia
€VOG OYNULOTOG GE U0 KOAUTLAOYPOUUN TPOYLA.

210 Mo TAve KepdAoo peretnoope v vbeia mopeio Tov oynuatoc. H emtdyvvon
Kol 1 emPpadvvon etvarl KIVAGELS TOV TPOYLOTOTO00VTAL 6TO X AEova Tov. Avtifeta,
1N KUKAIKN Kivomn mov 1o OyMuo TPoryLOTOTTOEL KOTA TNV O1APKELN LOG GTPOPTG Eivat
amotéleopo TV aEOvov Y Kot Z.

H otpogn| oe pia dtodpopun tov dpopov dev anoterel Eva 1010HTEPO PAVOLEVO OV KO
N OVIWETOMTION TG &ivor dwpopetikn. Mmopodue vo modue Ott givor amAd €va
KUKAMKO T0EO0 S pe akTiva I kot yovia mov ot poipeg tng kewévovtor amd 0° (gvbein)
¢wg 180°. To yeyovog avtd kabopilet kot Tov TpOTO OV HEAETAUE TN OEAEVOT EVOG
0YNUATOG OO [0l GTPOPT].

3.1.1 H taydtnra otnv Kvkhkn Kivnon
T'oviaxn toydra tov Kivntod ovopdlovpe €va dtivocpa ® To omoio £xetl HéETpo 160
LE TO TAiKo:

o=Jdo (3.1.1.1)
dt
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o6mov @ =M Yovio ToL TOEO0V
Kot dt =0 ¥pévog 610V 01010 OAOKANPAOVEL TNV SIEAEVOT| TOV OTO TNV GTPOPN

H 61e00vvon ¢ yoviakng toydtntog eivol KOt 610 enimedo TG TPOYIAG Kot oV TO
o gtvan otabepd tOTE Aépe 0TL To copa kdvel Opoin Kukiwn Kivnon, émwg eaivetan
otV Ewova 3.2.

Ewova 3.2 Xouo mpayuororoiel Koxlixy Kivion pe toydtnto v yio oxtiva R, yovia ¢ kot
omootaon S.

Ao v Ewova 3.2 mpoxvmtel 0Tt v = R (TaydTTa Kivntov) kot 1 dievbuvon g
glvol EQATTOUEVN GTNV TPOYLA.

Amdoeitn

‘Eoto éva oopa mov kwveiton mdvo og por kapmoAn C n omoia £xel o oynpo KOKAOL
ue kévrpo 1o O(0,0) ko aktiva R. Av 10 copa KivnBet and éva onpeio tov KHkAoL o€
€va, 0EVTEPO UE TNV Yovia va givarl ¢ poipeg kot to dotnua S= R, tote elva:

v B _pd (3.1.1.2)
dt dt
eneldn S =R-¢ (Ewova 3.2)
Enopévac
v =Ro (3.1.1.3)
apov
do
0=— (3.1.1.4)
dt
2nueiwon

Av 10 v el arabepo pétpo 10te 10 owua Oa exteiel Ouain Kokiikn Kivion.
3.1.2 Emtayvoven otnv Kok Kivnon

‘Eva copa kotd v 16000 TOV G€ pia 6TPOPN £XEL TN dLVATOTNTA VO ATOKTHGEL dVO
EMTAYVVOELS TNV EMTPOYLA KOL TV KEVIPOUOAO.
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Ewxova 3.3 Ameixovion emitaydvoswy o€ pio ogpop.

o =0 +ak (0,0 a SwvoopatiKa peyedn)

H emupoyio emrdyvvon oe petafdiiel povo 1o PHETPO NG ToLTNTOG TOV Kivntov.To

HETPO TNG TayhTNTOS Efvant

- Au
At

Kot 1) kKevrpoudrog enttayvvon ak petafdirel povo  devBuven tov Kvntol Kot Exel

HETPO

Ol (3.1.2.1)

ax = (3.1.2.2)

u2
r

Omnov r 1 aktiva TG KAUTLAGTNTOG TS TPOYLAS OTO OTElo Tov PpiokeTol TO KvnTo.

Opwmg n ak dev oyetiletar pe 10 HETPO NG EMTAYLVONG G€ £V KUKMKO TOUEN OAAG e
™V aAlayn tng dtevbuvongc.

Eme1on 1 o etvon kdBetn oty ak 1oydet:

a=la| = \a,>+a,> (3.1.2.3)

Yvvoyilovtag dtokpivovue TIC €ENG TEPUTTOGELS:

e  Otav Kot ta 0VO SUVOGLATO TNG EMTPOYLNG KOl TN KEVTPOUOAOV EMTAYVVONG
elval unoév 1o Kivnto ekteAdel evBVYpapL Ko OpoAY Kivinon.

e Otav n enrpodylo. eMTéyLVON TOL KIVNTOV €ivol oTafePr| EVD 1 KEVIPOUOAOG
emurdyvvon undév, n kivnon stvor vBLYpapLUn OLaAd ETLITOYLVOLEVT).

e Ortav n enupdyla emrdyvvon oL Kwntov givor undév, evad 1 KeVTPoUOAOG
etvar 6taBepn, n kivnon tov Kivntov givar OpaAT KUKAIKT).

e Otav kot 01 dVO EMTAYVVOELS, EMTPOYLOL KOl KEVIPOUOAOG, £IVOL L0POPETIKES
amd  Uno&v  €yovpe TN YEVIKN  TWEPIMTOON NG KOUTLAOYPOLUNG
petaforidpuevng kivnong.

3.1.3 Opoi Kvkiikn Kivnon
ZNV OpaAT] KUKAIKT KIVI|GT) TO GO0 IOV TPOYIOTOTOLEL £va KOKAO o€ ypovo t (t

1
nepiodoc) pe cuyvotnra fo = T Emeidn 1o ocopa givat dSuvatdv vo TpayLatomomacet
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TEPLOGOTEPOVS OO EVOY KOKAOLG 1) svyvoTNTO vVItoAoyileton og eéng: T = tE .ToN
1

amoTeLel TOV AP0 TV GTPOPDV OV TO CAOUM £XEL EKTEAEGEL GE YPOVO t1.

Mo mv toydmto cvpewva pe tov opiopd mog eivar M petafoin g Béong oe

ouVapTNO™N UE TO YPOVO EYOVLLE:

H mepipetpog tov kdxhov givan 2--F omOTE 1 TOYVTNTA TOL GOUATOS (GOUPOVOL LE TO
. , S , , 2mr ,

OpPoUO TG TOYOTNTAS U :z ) ywo pua Tepiodo Ba givorn - Avrtifeta, Yo

, L . , , 2nr
TEPLGGOTEPOLVG O Evay KOKAoVG Ba Exovpe N -

Koatd v Opoir Kvkiikn Kivinon n emtdyvvon tov codpatog dev petafdrret to
HETPO TG OAAG LOVO TO dtavuopd g (KaBdg 1 emtdyvvon eivol SlovuGHOTIKO
péyebog). H emrdyvvon avt oty Opoin Kukhkn Kivinon ovopdletat kevtpopdAog
Kot Eel LETPO 100 pE TO TETPAY®OVO TNG TAXVTNTOS TPOG TNV OKTIVA TOL KLKMKOV
2
t6&ov ok = L
r

2NV TEPIMTOOTN TOV TO COWA EIVOL dYMULO TO KUKAIKO TOEO €lvar | 6TpoQ).

3.1.4 Avvapuki ™g Opoiis Koking Kivnong
Xoppova pe 6ca yvopilovue, 6tav éva copo kivndel pe otabepd pétpo toyvTNTOG
otav £xel emTayvVon Ue Katehhuven mpog To KEVTPO TOV KOKAOL Kol LETPO OV €ivart
2
= (3.1.4.1)
r

Omov U glvarl m TodTNTA TOV COUOTOG Kol ' 1] OKTIVOL TNG KUKAIKNG TPOYIIG TOTE TO
oopo Oo extedel opoAn KLKAMKY kivnon kot 1 emutdyvvon Oa ovoudletan
KEVIPOUOAOG EMLTAYLVOT. ZOUP®VA LE TOV VOHO TOV NEVT®MVO Y10 VO OTOKTIGEL £val
OO0 KEVIPOUOAO EMITAYLVON amouteiton dvvoun pe otabepd péETpPo mov diveton omd

™ oxéon
u2
Fk=m— (3.1.4.2)
r

A@ob m ovvaun kot 1 emTdyvvon eivarl SVUCUOTIKEG TOCOTNTEG HE TNV 1010
Kkatevbuvon, n dOvaun TPEMEL v, EXEL POPA TPOS TO KEVIPO TNG KLVKAKNG Tpoylds. H
dvvaun avt) Adyetar kevipoporog dvvaun. Edv dev vmapyet kevipopdrog dvvaun éva
copo etvar advvatov va Kivnbet og KoMK TpoyLd.

Mo mopdostypa, éva avtokivnto yw va otpiyel ce (o otpoen Oo mpémer va
e€aoknbel 67 avtd P dVVAUN TPOG TO KEVIPO TNG OTPOPNG. X& €Mimedo OpOUO M
dvvaun mpokaAeitor omd v PPN HETAED TV EANCTIKOV KOL TOV 000GTPOUOTOS
(epdoov ot tpoyol dev oMcBaivouv mpokertan yio otatikny TpPn). Edv n tpipn dev
etvar apketd peydin, m.y. 6tav o dpdpog eivar Bpeypévoc, To avtokivnto Eepevyet amd
TNV KOUTOAN TPOYLd Kot oAcOaivet.

3.2 OAicOnon

Mo va olcBaivel éva copa coe éva eminedo yoplg xapio avtiotaon, amapoitnn
npodmodheon etvar 1 avorap&ia Tping. Av 1o eminedo I, mdvo oto omoio oAcOaivet
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éva copa, stvor opllovtio, t0te T0 PAPOC TOV CAOUATOS EEOVOETEPDVETOL OO TNV
avtidpaon tov emmédov kot woyvel XF=0, ondte T0 cOUA KAVEL EVOVYPAUUT OUOAN
kivnon, Ewova 3.4.

Eixova 3.4 Amerkovion tov emmédov Omov 10yveL i E0ODYpoun ouorn Kivyoy.

‘Eva ocopa mov oMcbBaivel 6° éva eminedo IT €xer dvo Pabupovg erevbepioc, dniaon
elvatl dvvatd va kvelton og 0vo dEoveg, £0Tm X Ko Y kaBetovg petalh toug. Av 610
TPONYOVUEVO TAPAOELYIO, TOL TO €Mimedo elvar oplldvIo Kol TO COUN EKOVE
evBOYpopun opodn kivnon €otm kotd TV dEova TV X, epapuocovpe po dovoun F
otafepn katd TV Aova TV Y, T0 omua Bo eKTEAECEL OVO OVEEAPTNTES KIVIIGELS
Kk@Oeteg petald toug. Avtég elval po evOOYpOUUN OROAY KaTd TV AEova TV X Kot
poe vBOYpopun opoAd emtayvvouevn katd tov déova tov Y. H odvleon tov dvo
avtov Kvnoeov Bo eCavaykdoel vo Kavel mapafoiikn tpoyld (oTpoPn) TAvVe GTO
eninedo I1 6mwg eaivetar otnv Ewova 3.5.

Eixova 3.5 Aneicovion mopoforikis tpoyids mave oe évo, ximedo 11,
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3.3 Eheyybépevn oricOnon

Yndpyovv opiopévolr otabepol kavoveg mov kabopilovv v  amdd0on  EVOC
OLTOKIVIITOL GTO JpOHO, Wilaitepa KOTA TN SLAPKEWD TEPAGUOTOS OO LI GTPOOT.
Kéto, Aowmdv, amd cuyKeKPIUEVES, OAAG OPOPETIKEG HETAED TOLG, GLVONKEG 1
CLUTEPIPOPE EVOC OLTOKIVITOL UTOPEL Vo €lval: VTOGTPOPIKY], VIEPCTPOPIKT KO
ovdétepn. To 10avikd €ival Vo GUUTEPIPEPETOL TO OYNUO OVOETEPA, OAANL OPEVOS
ocvppaivel omdvia Kot apeTEPOL dTav (Kot av) cupPet eivatl adbvatov va dlopKECEL Yo
O6An m duwpkewn g dwdpoung (N.-I. ITAPIKOY: Avroxivnro, Ilws Asirovpysi -

2Zvveripnon-Odijynan).

Ymootpoen (Understeer)

Kobdg to avtoxivnto minocidlel T otpon, 0 0dNyOG PPEVAPEL KOl KATOTLY oTpifet
10 TIoVL. Elvarl n katdotaon 6mov ot prpoctivoi tpoyoi dev akoAovBovv v mopeia
aAAG Tetvouy va KivnBobv mpog ta Em, TAVM GTNV EQATTOUEVT TNG OTPOPNS. ANAadT|
TO OVTOKIVINITO TEIVEL VO SLoypAYEL TPOYLAL UEYOAVTEPNG OKTIVOS OO QT OV TOV
VIayopevEL T0 cvoTnua dlevdvuvone. Evd dnAadn o 0onydg otpifet apketd to Tipndvi
TOV, TO OUTOKIVIITO GULUTEPLPEPETAL GOV VO TO €xel oTpiyel Alyo. Xtnv €oyartn
TEPIMTMOOT VIWOGTPOPNG, TO AVTOKIVNTO ayvoel TeEAEi®G TO GTPIYIHO TOV TYWOVIOD Kot
TOPEVETOL TYEAOV gVOETiaL.

To xévipo Papovg givol HETOTOMGUEVO TPOG TO EUTPOC KOl CLUTEPAIVOLUE OTL TO
EUTPOC LEPOG TOV ATOKIVIITOV TOPEKKAIVEL TEPIGGOTEPO TPOG TNV EEMTEPIKT TAELPA
™G OTPOPNG, OMATE TO OaVTOKIVNTO Telvel va avoifel v Tpoyd tov, otpifoviag
Mydtepo amd TV TPAOTN TEPIMTOON. YTOGTPOPN EIVAL OVGLUGTIKAE TO POIVOUEVO KT
TO 07010 01 UTPOGTIVOL TPOYOL YAVOLV TNV TPOGPLYT TOVS KO TO UTPOSTIVO HEPOS TOV
aLTOKIVNTOL apyilel va YMoTpdel Tpog 10 eEMTEPIKO PEPOG TNS GTPOPTG.

Ymnepotpoen (Oversteer)

H vrepotpoen eivor to axpiPac avtiBeto tg vrootpoenc. Ileprypdoet dniadn v
KOTAGTAOT 6TV 07oia o1 Yywvieg oAicOnong Tov iow Tpoydv etvarl peyaldTepeg amod
OVTEG TOV UTPOGTA TPOYADV. ZE QT TNV TEPIMTMOT TOPATNPEITAL EVIOVI LETOTOTION
TOV TG® UEPOVG TOL CLTOKIVIITOL TTPOC TO EEMTEPIKO TNG GTPOPNG, OTATE OTatTEITON
dpbwon pe KatdAAnAovg yepiopovs. Aniadn, to avtokivnto deiyvel vepfdriovta
Ao va otplyet, akdpa Kot 6Tov 1 YOVIio GTPOENG TOL TIHOVIOD elval piKpn.

Otav 10 Ké€VTpo Plpovg Tov OYNUOTOG Elval HETATOTIGUEVO TPOG T oW, TOTE Ol
EYKAPGIEG SVVALELS TOV AVATTOGCGOVV TO, TOW® EAACTIKA Y10 VoL €E1GOPPOTIGOVY THV
QLYOKEVTPO, elvar peyardtepes. Emeidn dextnrape 0Tt OAa To ELACTIKE £yovV TNV 110
evkapyio, etvar Aoykd va vroBécovpe 0tL ta ToW, AOY® UEYOADTEPNG EYKAPGLOG
dvvVaUNG, TAPOLOPPAOVOVTAL TEPICCOTEPO KOl OG €K TOVTOV AMOKAIVOLV TEPIGGOTEPO
amd TV BepnTikn TOLS TPOYLL. ANAadT, TO TG® UEPOS TOL CLTOKIVITOL Kiveiton
TEPIGGOTEPO TPOG TO EEMTEPIKO LEPOG TNG CTPOPTG.

Ovdétepn Zoumepipopd (Neutral)

H ovdétepn cvumeprpopd sivor 1 Waviky| yio v enitevén tov eAdyIoTov duvaTmv
YPOVOV TEPIPOPdS. Avtd mov cvuPaiverl givor Tmg ot umpostivoi Tpoyol olcOaivouv
pe tov 1010 puhud mov oAsBaivouy Kot o1 To® TPoYoi Kot TPog TNV 101 KaTteLHLVON.
Me avtd ToV TPOTO TO YN OV TAPEKKAIVEL TNG TTOPEing TOV KOt O YpOVOG €£0d0L
Ba etvar 0 eAdytoTog duvatdc, OTmg eaivetal Kot otnv Ewkova 3.6.
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Exova 3.6 Zynuotikn ameikovion mote 10 Oynuo. va. unv omxoxAivel s Ovoetepne
2OUTEPLPOPLG.

H otabepn| yovia 0o1ynong divetat amd 1o TOm0

0= £+0:f -,
R
(3.3.1)

Omnov oy, or etvar o1 Yovieg olicOnong.

O 06pog «ywvio, 0dNYNoNS» avaPEPETOL oTN Yovio Tov oynuatilovv ot tpoyol Tov
OQLTOKIVITOL Katd TN véa d1evbuven mov opilovpe (oTpoPn TIHOVIOD) GE GUYKPION LE
devBvvon mov elyav o1 Tpoyol mpv Tov OPIGHO NS vEAS d1evBvvong (evBeia mopeia).

O tOmog dapope®OVETUL G EENG:

m V.2
c‘5=£+af—a',:£+ L D |Z
R R |2C, 2C, | R

(3.3.2)
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Omnov

my __m
2C;  2C,

Eivar 0 cuvtedeotng mov VTOONAGVEL TV VTOGTPOPN N TNV VIEPGTPOPY| AVTIGTOLYO.
YvpPorileton pe Ky kot otnv ovdétepn cupnepipopd givor

(3.3.3)

YVvEn®G TPOKVTTEL OTL

0f = O (3.3.5)
2TV VTOGTPOPY| EYOVUE

Kv >0 (3.3.6)
Avtictoya Y Tig yoviec oAMoOnong or,or ivat

of > or (3.3.7)
Evd oy vrepotpoen givan

Kyv<0 (3.3.8)
Koty 11g yovieg oAioOnong etvan

of < o (3.3.9)

[Tpoxkeyévoo va yivouv avTiAnmtég o1 £VVOlEg TG VITOGTPOPTG, TNG VIEPCTPOPNC Kot
NG OVOETEPNG CLUTEPLPOPAS, mapovoraletor 1 Ewova 3.7. Ztov afova tov X
eueavifeTon n TaHTNTO TOV AVTOKIVIITOL Kol 6TOV A&ova TV Y eppoaviletor 1 yovia

od1ynong.

understeer

neutral steer

oversteer

.V

X

e
critical speed

Ewcova 3.7 Aioypoypotixn omeixovion s Yrepowpopngs, e Yrootpopnc kot s Ovdétepns
2UTEPIPOPAG.

Hapotnpnioesig
Ymv Ewéva 3.7 mapamnpovpe tmg pe v odénon g tovTnTog, 1 yovio 0d1nynong
TNV TEPIMTMOOT TNG VREPSTPOPTG av&aveTan pe poydaio puOud. Xtnv mepintmon g
VIOGTPOPNS cuuPaivel akpiPmg To avtifeto, OnAadT, N Yovio 0dNyNONG LELOVETOAL e
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paydaio pvBud. Movo omnv mEPINT®OON NG OVOLTEPNG CLUTEPLPOPAS 1) Yovia
nopapével otabepn Kot 0 EAeyyoc dwatnpeitat. ATOTéEAEGHO, AOUOV, TNG OVIETEPNG
CLUTEPLPOPAG Etvar 1| XAPAEN L0 WOAVIKTG YPOUUNAG OTTO TO OYNLLOL.

3.4 Xtpoon

"Evog TpoANUOTIGHOC Yo TNV KOTAAANAN OVTILETOTION TG OTPOPNG amd Eva Oynuo
(m.y. avtoxivnto) givar n xapaén g Wwovikng ypouunc. H wavikn ypapun sivor m
KATAAANAN mopeia mov axkoAovBel éva Oynuo oe o gvbeio | oe i otpoen. O
odNYyoG mpémel va O0AEEEL OVALEGO OTO E0MTEPIKO KOl GTO £EMTEPIKO HOVOTATL
(Awpida mopeing) TpokeWEVOL va xapd&el TV TobTEPN Kol ACPOAEGTEPT] SLOdPOU].
H ocvvnBéotepn otpoen eivar avt) tov 90 polp®dv 6ov 00MyoS EMALYEL TO EEMTEPIKO
LOVOTTdTL.

To avtokivnto mov Kweitar oe gvbeia apykd mopeio mpv v €ic0d0 TOL GTNV
oTPOQY] HEWDVEL TNV ToYLTNTO (EMPPAOLVOT)) TPOKEWEVOL VO, OTOKTHOEL TNV
enmrpenty/emBounty Yy TOo  Oynuo  ToxdTNTO.  €VTOC NG oTtpoeng. H
emMTPENT/EMBLUNTY TOYVLTNTO EIVOL OTOTELEGHO TNG OVLOETEPNG CLUTEPLPOPAS TTOV Bal
avamTUEEL TO AVTOKIVITO EVTOC TNG GTPOPTG.

3.4.1 X1popn-Opropog 16avikig Ypouuis
H kol ypoapun vy poo otpoery opiletan omd tpia Eeywpiotd onueio (N.-I.
ITAPIKOY: Avtoxiviro, Ilwg Asitovpyel - Zoveipnon-0onynon):

e FEivalr to onueio €10600v, mOL ONUATOOOTEL TO TEAOC TOL QPEVOPICUATOC
(emPpaodvvon). Eivar onAadon 1o onueio mov ovclooTiKG TO OLTOKIVNTO
UTaivel 6T GTPOOT).

e Eivailn xopven], mov amoterel To TAEOV apyd onueio TS GTPOPTG.

e Eival to onueio €£6060v, omov t0 avtokivnto Pyaiver Eavd oe gvbO KoppdT
TOL OpOUOL (gtvan emiong To TAEOV TOL oMpElo TG GTPOPNS).

Ymv mpoondBed Tov va €16EADEL 0T GTPOPT] OGO TO JVVATOV TAXLTEPA, O 00N YOG
TPETEL VO WTOPEL VO EKUETOAAEVTEL OAO TO TAATOG TOL OPOUOV Kot Vo kaBvoTepnoel
000 umopel 10 Ppevipiopd tov. H apéowg enduevn gpovtida tov (dvtag péco ot
oTPOPY]) €ival VO EMOVOKTNGEL TN YOUEVT] TOL OpUN] OGO TO OLVATOV GUVTOUOTEPO
(Bavikd emrtoybvoviog Aiyo vopitepa | axpipde Tdvm oty Kopuen The 6TPoeng).

O amoélvta TayOC TPOTOG Yo TN OACKIOT UG OTPOPNG Etvan apykd va 0dnynoei to
oOmua kovtd oto eEmtepkd AKpo TG OTPOPNG He eAeyyduevn oAicOnom, oty
KOPLOPN NG GTPOPN 10 ONUa vo Ppicketol 610 €6MTEPIKO Kot 6TV ££000 amd TV
oTpOPN TO OYNLa vo. Bpebel kot miA oV eEMTEPIKT TAELPA TOV OPOLOVL.

3.4.2 opeia-yapaln 10aviKig YPORUNS

e autd 1o onueio Ba avaivcovpe Tov KOAVTEPO TPOTO Va dl0cyicELS o oTpo@Y|. Me
TOV OPO «KOAVTEPO» EVVOOVUE TO ALYOTEPO dLVATO YPOVO LE TNV UEYOADTEPN SUVOTY|
tayvnta. H avik) ypappr omy mopeia evog oxfuatog eEaptdtol amd 10 TL eivor
TPV KO LETA 0 TN oTPOoQT. ZuvNBmg onttikomoteitor 1 TovTNnTa €£600V AV HETA TO
néPAG TG oTpoPng akoAiovbel gvbela. H avdivon mov mpoypatomoteitonr mo kdto
etvar amlovotevpévn yU avtd yivetor yprion oynudtov kol €oTlOUACTE OTIC

Baowég apyés.
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Apywcd, Bewpodpe TV oTPoEN ®G o amopovouévn mepoyn. H dwaypaen piag
WoVIKNG Topeiog eival amoTéAEGILO TOV TL VTTAPYEL TPV OO TNV GTPOPT KOl TL LETA.

Hopaderypa 3.1
[Ipwv and o otpoer| umopel va vdpyet o evbeia Ko £merta TG GTPOPNG KO TAAL
pa evbeio eite o akOUN GTPOPN.

H Ewodva 3.8 mov axolovbei eivar yoviag 90 popov kot de€ldc mopeiag,.

Eixova 3.8 Ilapovoialetar pio atpopn e arofepo wAatog kot axtivo kofwg kal ue vbeieg
mpwv kou petd. ) orpogn (Brain Beckman:part 5,1991).

Omnov woyvet

r etvor n oktiva and 10 KEVIPO OC TNV YPOUUN TOL OEPYETAL OO TO KEVIPO TNG
GTPOPTG.

W givar to mAdtog g mopeiog

o etvor M axtiva TG e£®TEPIKNG YPOUUNG KoL Etvat o =T + 2 W

ri efvo n aktiva ™G E0OTEPIKNG YPapUNG kot etvon i =1 — 2 W

W gival To TAGTOG TOV AVTOKIVITOV

Ro anotedecpatikn eEmtepikn axtiva kot Ro = o — 2 W

Ri etvon n amoteleopatikny ecwtepikn axtiva kot Ri =i + /2w

X gtvan 10 amotehespotikd TAdTog mopeiag kot etvar X = W —w

43



YOVETMG, TOPATNPOVLE OTL 1 WOAVIKY] YPOUUT XOAPACCETOL OC EENG:

v apyn To OYNUO EIGEPYETAL GTN GTPOPN ond TNV eEMTEPIKT TAELPA TOL dPOLLOV.
Evtoc g otpong 10 Oynpa 0dnyeital mpog TNV €0MTEPIKT TAELPE TOL SPOLOL Kot
TEMKA, Vo KatoAngel Katd v €000 Tov amd T 6TPOoPn To OYNUa Vo BpiokeTon Kot
oM oty e€mtepikn mAgvpd tov dpdpov (Ewdva 3.9).

Eixova 3.9 Ansicovion kaddtepov dvvarod tpomov d1EAevonc oTpoprg.

Mo o mo avaAvtiky Tpocéyyion e oTpoPng amatteiton va Ppedel o eAdyiotog
xpovoc. H toydmta €£66ov Bo vmoloywotel €yovrog ®g Pdom v €kepaocn
«EAayiotomoinomn oty €icodo-Meyiotonoinon oty ££000». AvTog €ivar 0 AdYo¢ oL
Ogv eVOLUPEPOLOOTE Yo TNV TOYVTEPT O1EAEVOT amd v oTtpoPr). H avikny mopeia
JypAPETAL OTOV TO VTOKIVITO UELOVEL TV TOYLTNTA TOL Katd TNV €16000 TOL GTN
OTPOPT), OEPYETOL OO TNV GTPOPT] LE TOV OUOAOTEPO OLVOTO TPOTO KOL KOTA TNV
£€000 TOV VO EMTUYVVEL TO TAYVLTEPO OLVATO.

Ag mepryphyovpe opykd po vodeon. ‘Eotw, o gubeia g166d0v tov 198 pétpov
ovvoedepévn pe o otpor| Tv 180° pe eEmtepikn aktiva 61 péTpmv Kot EcOTEPIKN
axtiva 30,5 pétpav cuvoedepuévn pe o eEmtepikn gubeia 198 pétpov. Ty endpevn
ewova Ba deiovpie TNV Tapamdve vTobeom e dvo daEopeTikovg Tpdmove. H 1daviknm
YPOLLUT OTO OPLGTEPE TNG EWKOVOG TEPLYPAPEL TNV EVPVTEPT EYYEYPAUUEVT] OKTIVOL TNG
OTPOPNG KoL YU avtd TN HEYOADTEPN duvaT| TOOTNTA TNG GTPOPNG. Xt deEd TG
Ewoévag 3.10 mapovsidleton n ypapun pe tov xouniotepo xpovo 6awv. Tlapdio mov
1N TOEOTNTO TNG GTPOPNG EIvaL LIKPOTEPT GO TNV YPOLLUY| OTA OPLOTEPA, TEPIAAUPAVEL
po ouénuévn emTdyvuvon Kot EETVALYEL oL @AGT) TTOL TNV Aol UADVEL.
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Eixova 3.10 2tpopés 6mov 10 Oynua Tig S1Epyetol e YounAn koi vwnin toydTnto. ovriotoyo.

INUEIOVOLUE OTL Kol 01 0V0 YPOUUES EEKVOUV amd TO MO aploTeEPO UEPOC TNG vbeiag
€10000V. AVTOG £ivol 0 AOYOC OV L0l ETMTPETEL VO, TTOPATI|POVLLE TIG SLPOPES, KAOMDS
L0 OTTO10ONTTOTE AAAT €10000G OmOTEAEL KO £VaL S1POPETIKO GEVAPL0. AKOUN,
OyVOOUUE TO TAATOC TOV OLTOKIVITOV. X1 avTifetn mepintwon Oa vroloyilape to

010 TeMkd amoteléopata pe eEmtepikn axtiva 61 + 5 LETPOL KOl ECOTEPIKT] OKTIVOL

30,5 - % péTpaL.

Apywcd, vroroyilovpe akpBds Tovg YPOVOLS OOV UTOPOVLLE Yo TV Topeio: otV
evbeia 16000V, 6TV TEPLOYT| EMPPAOVLVONG KL EVTOG TNG CTPOPT| G TNV KOPLOT TNG
otponc. [ va €yovpe po kapmOAn Topeiag TPog GLYKPLOT, TPUYUATOTOOVUE VOV
gmmAéov vodoyiopd. O vmoloywoudg sivar 1 yevdoypapun (dummy line) mov
nePLOUPAVEL TNV OAOKANP®ON TNG OEAELONG TNG OTPOPNS Ywpig va pewmbel n
atOd00T) TOV GTO HEGOV TNG OO POUTG.
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EmumAéov, ag vroBécovpe g o pia aplotepn oTpoPn Katd T SidpKelo TG Omoiog

&xel avamtuydel taydvmta 44,7 —. O&lovpe Vo VITOAOYIGOVUE TOVG GUVOAIKOVS
sec

XPOVOLG, o Evov apliud SPOPETIKOY OKTVOV Yoviag, TV dvo akpaiov. H mo
akpoio amd TIC 0KTiveg TV Yoviov elval 1 oktiva tov 61 pétpov, mov sivor n
eEotepikn| aktiva g otpoeng. Ilpémel va yiver katavontd 0Tt dev givan €PKTO vau
TPOYUATOTOWCOVE Lol Stodpopn| He aKkTiva yoviag peyordtepn amd 61 pétpo kot vo
TOPOUEIVOVUE €VTOC TNG OTPOQY] KOl KATO GULVEMEW TG Odpouns. Avtodg o
wypnouog anewoviCeton otnv Ewova 3.11.

Eixova 3.11 A1élevon ampopng ywpic 10 Oynia va mopekKAivel THG TOPELAS TOD.

Ye avtd to onueio umopovpe va kabopicovue KATOESG TOPOUETPOVS TOL Oo pa
Bonbnoovv otn cuvéyewo. [podta, Bo ovoudoovpe TV eEMTEPIKN OKTIVO TNG OTPOPNG
re =61 uétpa , GAAG LE TNV OVOLOGIN VO OMGOE EYOVUE TNV ETIAOYT GTO LEALOV VO
aAAdEovpe TV TN ™S mopapéTpov. Opota, ovoudlovpe TV ECOTEPIKN OKTIVA TNG
otpoeng fo = 30,5 pétpa. Xpnowonowoue to cvpPforo I yuo va kabopicovpe v
axtiva g Owdpopng mov Ba dypdyovpe €vTOG TNG OTPOPNG. TNV aKpoic
ePITTOON OV SyplPove TV HeYoADTEPN duvath aktiva avth Ba givor n 1. Xe
po 0gvtepn mepintwon mov Ba dwypdyovpe KOkAo pe oxtiva r = 45,72 pétpa , Oa
axoAovOncovpe mopeia mov mapovstaletal otny Ewdva 3.12.
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Eixova 3.12 Topeia ue t ueyoldtepn dovary axtiva.

Eipoote éroor mhéov va avapepBovpe ot 0vo TapaneéTpovg mov £xovv peivel. Ot
napaueTpot givor: o h kot 1o o. Oswpeiote OTL 6TV EMOUEVT] EIKOVAL EYOVUE TNV
YEVIKT TEPITTOON).

Eixova 3.13 'evikn mepintwon 01€Aevons ampopig.

To h anewoviCel to onueio mov mpémet vo Eyovpe otapatnosl va enpoadvvovpe. I'a
mv okpifewa, o h givar 10 onpeio mov oNEOTOSOTEL (YEOUETPIKA) TNV €IG000 pOG
oty otpopn. H tyun g mopoapétpov givar ( r — ro )-cosa. To a givar | yovia mov
oynuatiCer 1 KOPLEY TG GTPOPNS LE TNV KOPLEON TNG YOVINS TNG SPOUNS oL
dwrypaeovpe ywo axktiva ro. H tipun yw to o etvon :

(3.4.2.1)
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I'vopilovtog ta mapomdve, pmopodue va Ppodpe v taxdTNTA €16030VL Yo TV
otpon. Eotm 411, 1| emtdyvvon petd v emPpadvvon tov oxnpatog ivar 19 1

a=g-= 9,81%. Tote n ToydTTO €IVt

sec
v=./gr (3.4.2.2)
AT TOV OPIGHO TNG EMTAYVVONG TPOKVTTEL OTL
t g

To t etvar 0 xpOVOG TOV TO dYNUA T TOPALEIVEL GTN GTPOOT).
IMa ™ avedpeon tov ypdvov €660V amd TV GTPOPN EXOVLLE:
ton=to+t+t (3.4.2.4)
Omov t = ypdvoc mapAPOVIG GTNV GTPOOT|
t1 = ypovog emPpadvvong
to = xpovog emtdyvvong
Telkd, to oymua Bo e£EABeL amd v oTpoPn G XPOVO Lo

‘Eto1, Aowmodv, mapatnpodue nog odnydviag oty yevdoypouur (dummy line), n
EVPVTEPT YPOUUT TOPAYEL TOV HIKPOTEPO YPOVO Otd TO CNUEID E16O00V MG TO TEPOG
™G oTpoeNS, OAAG eivar o ypnyopdtepoc xpovoc Otav 10 onueio  €£600v
nepthapPavetal. H gupdtepn ypopun €xel pikpdtepovg ypodvous amd tnv Ayotepo
ELPUTEPT YPOUUT]
e Méoa oty gvbeia €16600V Yoo oYEdOV UIGO devtepdAento emedn To h eivon
HeYaALTEPO Ko 1) eVBeia 16000V glval LIKPOTEPT Yo TNV EVPVTEPT YPOLLLUY.
e Méoa omv (ovn emPpddvvong ywoo oxeddv tplo dékaTo EMEWN M Yovia
€10000V glvan peyaAvtepn kot yperaletor Aryotepn empPpadvvon).
e Kot oto onueio €660V yia oyeddV évo devTEPOLETTO Kat oA yiati To h givon
HEYOADTEPO KoL TO onpeio E600V elval LiKpOTEPO.

H gvpitepn ypopuun €xet peyaAdtepoug ypdvous Y10, oeO0V £va OEVTEPOAETTO EVTOG
TOL KOUKAOL Y10Tl 0 €UPVUTEPOG KOUKAOG (HE peyoAvTtepn oktiva) givor emiong kot o
peyoAntepog (og péyebog). Otav OAeg o1 1ooppomieg mpootiBevtar, 1 VPVTEPT YPOLUN
(mopela pe TV €EMTEPIKN OKTIVO) €lvol oYEOOV OKTM OEKOTO TOYVTEPT GE GYEOM
UKpOTEPN TOPEin, OAAG Elvol OTOTEAEGO TOV EMOPACE®Y OV OCKEL M YOVio OTIC
evbeieg 166060V Ko €E600V.

2mv evbeio €680V TO OYNUO AVOKTO TNV EMTAYLVGT TOV. TNV TPOYUOTIKOTNTA, M
emroyuvopevn Kivnon tov oynuotog apyilelt amd v otyun mov ekeivo Ppioketon
oV kopve1| g otpoens. H Opair Kukium Kivnon tov oynuartog otapatd étav to
avtokivnTo 1 Yevikd to dympa mov Kwveitor Bpedel oty kopven g otpoens. Tote, o
00MYOG TPOKEWEVOD VO OVOKTIGEL 1] KoL VO EEMEPACEL TNV EMTAYVVGT TOL ElXE TPV
1 O1EAEVOT| TOV AMO TNV GTPOPY, EMTUYVVEL

AvoKeQOAOVOVTOS 1) YELSOYPapUY OgV givar 1 Tpoypatiky mopeio (Ypopun) v
omoio o pmopovoope vo akolovOnoovpe petd TV KopveY ™S oTpoPns. Ouwmg,
&xovtag ovtd ¢ mAaiclo, eipacte o Béom va gwodyovpe TV emduevn PeAtioon.
Otdnmote Ba TpdrTovpe and £d® kot oto €&Ng Ba eivon Yo v Peitioon g mopeiog
oo TNV KOPLEN NG 6TPOPN ®¢ TNV ££000 TNG.
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H mpaypotikn duckoAia, OU®S, EYKELTAL GTO YEYOVOS OTL 1 KOAT YPOUUT OUPEPEL OO
oTPOPN GE GTPOPN. AV KAOE S100pOopT| ATOTEAOVLVTAY OO GTPOPES GTAOEPNG OKTIVOG
Kol popeoAoyiog tote Bo MTav mo gvkoAn 1M ddevon tovg. Opwg, oty
TPOYUATIKOTNTO 01 GTPOPEG EYOVV OOPOPETIKES JUGTACELS, OOPOPETIKEG KAIOELS Kot
HEPIKEG lval TOCO TAPATETOUEVES TTOV £XOVV OVO KOPLPEG GTO E0MTEPIKO TOovg. H
PO PETIKOTNTA OVTH TOV GTPOP®V givar 0 Adyog Tov Aapfdvovtol LETpa 6€ OAES TIG
OTPOPEG Y10 TNV TPOGTAGIO TMV 0dNYDV.

3.4.3 H Ztpoon] amé Tov 00176

Otav 10 avtokivnTo Kveiton 6€ KOUTOAN TPOYLA GTPOPT EXEVEPYOVV TAV® TOV VO
SVVAUELS OV €POPUOLOVY GTO KEVIPO BAPOVLE TOV GLTOKIVITOV, OVTIOPDOVTOS OTIG
OLVAUEIS KVMOE®MG TOV TPOYDOV, £TGL OCTE VA JWITNPNGOVV TO OVTOKIVITO GE
KOTAGTACT) 100PPOTHOG, EMTPETOVTOS GTOV 00N Y0 va 10 d1evduvel cotd. Ot duvauelg
avtég glvor:

H @uyokevrpn dOvaun

Kotn tpim

3.5 Avvapn kon Iopeio

H xoAq mopeion kot n otafepdtTnTo. TOV OVTOKIVATOL GE O GTPOPN  (KOUITOAN
TpOoYLag) e€aptdrol dpeca amd TV UYOKEVTPN SVVOUT TOV TO GIPAYVEL TPOG T EEM.
H dvvaun avt) eivor avaioyn pe v todTNTO TOL OVTOKVITOL (UEYEAN TayhTnTa
HEYAAN QUYOKEVTPT OLVAUT]) KOL OVTIOTPOP®MG OVAAOYN LE TNV OKTIVOL TNG CTPOPNG.
Anhadn, pkpn oktiva 6TpoeNg oNUaivel pEYAAN @ULYOKEVTPY OLVAuTN pE TNV 101
BéPara taydtTo avtokvitov. o opaAr), Aowtdv, mopeion oTIC GTPOPES O 0dNYOG
TPEMEL VO, ALEAVEL TNV OKTIVAL TN TPOYLIS OV aKOAOVOEL S1IAEYOVTOG TNV AEYOLEVT
WOOVIKN YPOLUT.

[davikn ypopuun givor 1 Katd 1o SuvaToOV LEYOAVTEPT] OUOIOLO PPN KUKAIKT TPOYLE TTOV
aKoAovBel Tov avtokivnto Gg dedoUEVN OTPOPN.

H ogvuydkevipn obvaun omv mpaypatikdétnto oev vrapyxel. O 6poc «@uyokevtpm
dvvoun givor pia €vvola mov d00nke 6° éva eLOIKO yYeyovds. Avtd 1o Yeyovog TO
gpunvedel o vopog tov Nevtwva mov dtvndbnke mpw and mepimov 300 ypovia.
AVOQEPETOL GTNV TAGT TOV OVTIKEWWEVOV VO SLOTNPOVV TNV KIVITIKN TOLG KATAGTAO)
(1°¢ Nopocg tov Nevtwva). Av, Aowmdv, Eva oOynuo Kiveitat pe todtnra pe todnra V
Kol o1V Topeic TOV eUPOVIoTEl UL oTPoPn TO0TE TO OYMua Bo datnpnost v
KIVNTiKn tov Kotdotaon kot 8o odnynbei extdg g otpoonc. Ipoxdmrer 611, 660
LEYOADTEPT KoL OYKMOEG Etva va OMUa T0GO HEYOADTEPT €fvol KOl 1) QLYOKEVTPOG
dvvapn. I'” avtd 0 00MY6g Tpémet va dpactnplomombel dote va kaTevhHveL TO OYMUA
EVTOC NG OTPOPNG Kal 1M @uyodkevipog dvvoun vo pndeviotel. H ovopaocio
KKEVTPOPLYOS) TPOEPYETOL OO TIG AEEELS «KEVIPOY KOl «PeLY®». OLCLOCTIKA, M
OVOLOGT0 OMOKAADTITEL TNV OOUAKPLVGT TOL OYNLOATOG OO TO KEVIPO — KOPLOT TNG
otpognc. TeAwd, moapdtt 1 KeEVIPOPLYOG dLVOUN dev LEAPYEL, M VIOPEN NG ©C
opoloyia givar folikn Yo Tov 6Komd Kamowv vroAoyicpmv (Brian Beckman: part 4,
1991).

3.6 TYmor Ztpogav

Yav Tpdén o odNydg cLVOVTA TEVTE TOTOLG GTPOPDOV, OV UTOPOVV VO 0vVouUacHovv
£tol. Avtol givat: 1 Kavovikn 6Tpoer, 1 VoL T GTPOYPT, 1| SUTAN GTPOPY| KoL 1 OUTAN|
EMOAANAT GTPOPT| TOTTOV S GTPOVPT).
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Kavovikn otpopn: Onog avaeépape mo mTave xapaén 10avikng YPOUUnS amd Tov
o0NYd e o oTpoPY], otnv TPA&n sivor M ydpaln pag véag Tpoyldg pe 66O TO
JVvVaTOV PHEYOADTEPN OKTIVOL DGTE 1 GUYOKEVTPT] SVVOUN TTOL CTPMYVEL TO OYNLUO TPOG
Ta E® va fvar kpATEPN Y10 OEGOUEVT] TOYVTNTO. TNV KAVOVIKT] GTPOPT] 0 001Y0G
YL VoL XopAEEL TNV W0AVIKY YPOUUT EXEL GOV ONUEID OVAPOPAG TNV KOPLON 1| KEPAAN
™G OTPOPHG.

Avoyytyy arpopn: Xapaxtnplotikd g eivar 0t 1 axtivo otpoeng yivetar peyolvtepn
oV ££000 NG, OTOTE WIKPAIVEL OVTIGTOLYOL 1] PUYOKEVTPOG OVVOUTN TTOV EVEPYEL GTO
avtokivnto. H wavim ypoppun yapaletor and tov 0omyod petoromilovtag tnv Kopuen
TPOG TNV €I0000 TN GTPOPTC.

Kieiortyy arpogpn: Eivar to axpifodg avtiBeto pe v avorytm otpoon. Eivar n otpoen
Taryioo yio Tov 00Ny YTt He GAAO SES0UEVA UTTAIVEL GTI) GTPOPT] KOl GAAD CLVAVTA
and 1o péocov g kot petd. H yapa&n and tov odnyod yiveron pe tnv pETOTOMON NG
KOPLENG TPog TV €£000 ¢ . To avtokivnTo 0dnyeital Tpog v eEMTEPIKO UEPOS TNG
oTPOPNG Kol TANGCLALEL TTPOG TO £0MTEPIKO HOVOV OTAV O 0ONYOC €L TNV TANPM
0patdHTNTO TAEOV TOL OPOHOL. AV TO OVTOKIVNTO UTTEL OTNV €I0050 NG GTPOPNG OTd
mv e€mTepikn TAELPA NG, KIVOLVEDEL VA OVOTOO0YVPIcEL AOY® TOV OTL, 1| LIKPOTEPT
axtivo €600V NG GTPOPNG GLVTEAEL otV AOENGON NS PLYOKEVTIPNG OVVAUNG TTOV
gvepyel TAvo 6”7 awTo.

Ymv kAewotod TOMOV oTpoen Tpémer va dobel Wwitepn onuacio. ITo wove
avaeépnke mowg M oktiva TG elvol piKpn Kot cVUPAAAEL otV avEnon TG
eLyoKevTpng ovvauns. H avénon g dvvauemg sivor kaboplotikn yuo to Oynpa yoti
and pe KAEWOT] oTpoPn TOo OynuUe pmopel va €EEABEL ywpig TNV EUEAviom
TpoPANUaT@V HOVo av KOTA TNV 16000 TOL GTN GTPOPN N TAYVTNTA TOV €Yl PLEIWOEel
o€ peyaro Podud.

Al arpogn: Tlpokertal yio 600 6TPOPES TPOG TV 1010 KaTEVOBVVGN TOV EVOVOVTOL
pe éva eho@pd KoumvAo Tuqua . Eved o 0dnydg mpoomabel vo evomooetl Tig 6vo
OTPOPEG He TV WaviKY| ypapuq o€ o . To avtokivnto mAnocidlel oto ewteptkod
HUEPOG TNG GTPOPNG LE TNV KOPLOY| TNG GTPOPNG GTO HUEGO TOL HIKPOV TUNUOTOG TOV
EVAOVEL TIG dVO GTPOPES.

Mihn exddinin otpopn 1 otpopn tomov S: H yapa&n g Wavikng Ypoppg ouTng g
oTPoPNG Yivetal Kupimg Yo 1o dHTEPO HEPOGS TG,

"EAey0G YEPIGUOD TOV QVTOKIVITOV GTIS GTPOYEG

Otav 10 avtokivnto odnyeitor oty €icodo piag oTpoens, o odnyog pvbuiler v
ToYOTNTA, MOTE va gfvor Woviky av glval duvatdv Yy Tn GTPoP| OV AKOAOLOEL.
Etvon mpotipdtepo n taydmta va givol pukpotepmn, moapd peyaAdTEPN, MOTE VO
ATOPEVYOVTOL TUYOV OVCAPECTES KATOGTAGELS LEGH GTN GTPOPT).

Otav 10 owtokivnto OTdcel 6NV €10000 TG GTPOPY| 0 0ONYOS GTPEPEL GTUILOKA TO
QVTOKIVNTO HE OPUOVIKES Kol Oyl OMOTOWPEG KIVIGES TOL TILOVIOV (DOCTE OVTO V.
odnyNOel oV WavIKn ypapp. Zmmv €i6000 TG GTPOPNS 0 0dNYOG OV avEavel ToTé
TNV TOYVTNTO TOL QVTOKIVIATOV. AVTifETa, v TO AVTOKIVITO PTAGEL GTNV KOPLEY| TNG
OTPOPNG 0 0ONYOG AVEAVEL TNV TAXVTNTA TOL.
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3.7 Metagopd Bapovg

KéBe odnyodg eivar onpoavtikd vo pabaivel amd v TpdTn oTIyp] T0G0 GNUOVTIKO
etvar 10 Phpoc mov peTAPEPEL €vol OWTOKIVINTO Yoo TNV OTOKTNGOT 1GOPPOTIOG
(balancing a car). H icoppomio Tov oyfuatog ivat To HUGTIKO Y10, TNV amdKTNOT TOV
YOPOKTNPIGUOD «KOAOG 00NYOS». AT 1 €100ppOTNGT TOL AVTOKIVITOV O€ OMOTEAET
Timote Ao and amin euoiwkn (Brain Beckman: part 1, 1991).

H xatavonon g @uoikng vy éva oyxnua PEATIOVEL TNV IKOVOTNTO YEPIGUOD TOV
oyNuatog amd tov 0dnyo. 'E1c1, 0 001y0¢ pumopet vo «omoAadcey TNV dadpoun).

H 1ooppomio tov avtokiviitov eival amdd o Eleyxog tov PApovg mov PETOPEPEL Eval
avtokivnro. Eivar yprioyo xatd v €(0000 TOV OYNUOTOC GE 0L GTPOPT| £TCL DOTE
VO ATOPUYOVLE TNV VIEPCTPOPN 1] TNV VITOGTPOO.

Oewpovpe 0Tt 10 Papog elvar 010 KEVIPO TOL avtokvnTov (BewpnrTikn vIOBeoM).
Ouwmg, 10 Ké€vtpo Papovg Tov oxfuatog eival mave and to £dapos. [Tapora avtd, to
Bapog aAANAETIOPA LLE TO £Q0POG LEGH TOV EAACTIKMVY, GTO OTTOL0L TOPATPOVVTOL KOl
01 dLVapELS TPIPTG.

To kévtpo Papovg dev eivor mAVTOTE GTO KEVIPIKO ompeio evog ocopatog. Exet
avaeepBel 0t 10 PApog evOg avtikeywévoy glvarl avdroyo g paloc. H peyoaivtepn
mocoTNTA TNG MAlaG Pmopel va elval GUYKEVIPOUEVT] GE £va O0POPETIKO oNUEi0 amd
TO KEVIPIKO. AvTO pmopet va givon gite mo aprotepd gite mo 0e€id, aAAd Ko 67 éva
avotepo onueio 1 6” éva onueio mov va mpoceyyilel To £0apoc.

To Bapog pumopet va Bondnoet Evav 00Myd vo TPoPAEYEL TIC EMMTOGELS OO OAES TIG
EVEPYEEG TOL KOl VO OVOTTTUEEL €val KOAO £VOTIKTO (OGTE Vo amo@evyfodv OAeg ot
dvodpeoteg ovvémele. Evo omolodnmote PApog mov pETOQEPETOL OO TO OYTLLOL
umopel va emnpedcetl apvntikd v €EEMEN ™ Topeiag Tov oXNUATOG Kot Vo, LeTaPel
amd TV KotdoToon TG TPPNG Kot TOL 000GTPMUATOS GTNV KATACTAON 0AMGOncEmC.

Kobopiotikn umopel va yopaktnpiotel kot n dwaipeon tov Bapovg 160UEPDS GTOVG
TEGGEPIS TPOYOVG TOV AVTOKIVITOV. A0 KOOV Ol TEGGEPLS TPOYOL TOV OVTOKIVITOV
BonBovv otV 100ppOTioL TOV KOl GUVETMS, GTNV OUOAT OLEAELGT TOVL OYNUATOS OO
v 6tpoPn. To yeyovdg avtd pmopet va yivel eppaveg omd v Ewova 3.6.

Y
W

Eixova 3.14 Ameixovion tov amooteoewy TmV TpOYMV 0T T0 KEVIPO LOPOG.

Av and v Ewova 3.14 vroBécovpe 6Tt R glvan 1 amdotoon tov 1poy®dv petald tov
UTPOGTIVOD HEPOVS TOV OWTOKLVIITOV LE TO oW UEPOG. Ol amOGTAGELS Ad TO KEVTIPO
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Bapovg g tovg Tpoyolg I kot rh, avtiotorya, eivor ioeg kow W givar 1o Bépog tov
OQLTOKIVITOV.

3.8 Pom

«Pomn» elvan po AéEn mov emavalopPdveTor cuyva og VYNA®OV ATOdOGEDMY OYLOTO.
Amodei&ape vopitepa ot 1 SOvoun elvar n artio Tov odnyei éva copa va Kivnbet og
evBeia ypapun. H ponn| etvar, Aowmdv, 1| artia mov va chpo KIveitor TepioTpopikd.

To péyebog g pomng dev e&aptdror povov amd v dSvvoun mov epapudleTol 6To
ompa, oAAG emiong amd TV omdoTacTt Tov KEVTIPOL palog katl tov dEova oTov omoio
epapuoletor n dSHvoun.

XOupova  pe OA0 TOL TOPATAVE Eivol EQIKTO VoL LTOAOYIGOLUE TNV  POTY|
aKoAovOdVTag TV pabnuotikod THmo
1=Fd (3.8.1)
F = n dvvaun mov epapuoletal 6o oo
d =1 andotaon tov kévrpov ualag and Tov AEova EQAPUOYAS TG SVVOUNG.

_. CENTER
OF MASS

Eixova 3.15 Areixkovion tov kévipov palog evog omuoTos, TG OTOTTOTENS TOD KEVIPOU UALoS
amo tov aéovo Tavw aTov 0moio EPopuoleTal pio. Sovaun kol T€Aog, 0 aéovog e SOvaung.

I'evikotepa, to d pmopei va givor  amdotacn and 10 otafepd onueio 1oV COUATOC.
Amd tov THmo mov €1dapE TAPATAV® OGO HEYOAVTEPT ATOGTACT LeCGOANPel and Tov
d&ova mov epoappoletan M dVvaun TOCO pEYOADTEPN glvar M pomn.  XInv
TPOYUATIKOTNTO, WHEPOG TOL OCOUOTOS Ogv ypewdleton vo eavoykaotel ywoo va
neplotpaPel omd pio epappolopevn oLvVaun. e [ GUYKPOLOT], Yo TOPAoEtyLLa,
petall OLO AVTOKIVITOV AV TO £VOL XTLTNGEL TO OEVTEPO GTO EUTPOCHEV LEPOS TOV TO
npmto dymuo Bo kvnbel oe evbeia ypauun, evd to dgdTEpO B TPOYUOTOMOMGEL

TEPLGTPOYPT).

3.9 Pomm Adpaverag

H axpipng 6éon tov kévipov palog — eite ivor mo kovtd 6To UTPooTvO HEPOG Elte
6T0 TOo® PEPOG TOV AVTOKIVIITOV — EYEL EMPPON GE YOPOUKTNPIOTIKA Y10l TO XEPIGUO
KOl TNV GTPOPT T0L awToKviTov. To vyog amd 10 £€60pog Tov Kévipov palog sivor
eniong onuovtiko. Onwg avaeépetal, ival KpIGYUNG oNUAGIOG Yo TO YOPOKTPIGTIKA
7OV £YOVV POAO GTNV 00N YNGT Kot TNV LETOPOPE TOV Pépoug.

52



Towg dev delyvel onuovtikd, oAAd 1 davoun Tov Papovg yup®w oamd T0 KEVIPO
Bapvtrag eivar emiong kpioyng onuoaciog. Mwo pétpnon g davoung divetan amd
mv adpavela. Onmg 10 kévtpo Papvntog £tol Ko 1 adpdvelo givar SVCKOAO vo
kaBopiotel. 'V avtd elvan S10popETIKY] Y10 TOVS S18POPOVS AEOVES TTOV SEPYOVTOL TOV
aLTOKIVNTOL. [0 éval GUUUETPIKO OVTIKEIUEVO OHOIOUOPPNS TUKVOTNTAG, 1) AOPAVELD
elvar ovvnBmg evkoro va vmoAoylotel. Av dev elval GUUUETPIKY pmopel vor yivel
dVGKOAO VO VTTOAOYIGTEL.

YV mepintmon ¢ pomng adpdvelog 1 TocoTNTA M I? Tomobetel T0 M o d1evbvvon
mov givon og gvbeio ypapun. H ddvaun mov amouteitor yioo vo GTAPATHGEL EVO GOUO
mov Kveiton oe gubeia ypouun e€aptdror omd v GUVOAIKY HAlo TOV AVTIKEWEVO,
ToPOTL TO OMOUN, AOY® TNG KOTOOKELNG TOV, &xel QTYTel amd €va cOVOAo
avTikeévov pikpotepov palov. Ta avtikeipeva autd 6ev Exovv Kamo1o kafoploTiko
poro. To onuovtikdtEPo POAO, €M, £YEL M| TOGOTNTO M- I? £TGL MOTE 1 OLOVOUY| TNG
pnalog vo eivor onuoavtikn. o éva aviikeipevo Omo¢ (o ceaipa kdbe pikpn
oQUIPIKY HAlo Tov €YEl AmOGTACT] OO TO KEVIPO TNG OPYIKNG GPaipas cLUPAALEL
oTNV GLVOAIKN adpdvewn. [Mo va ovtipetonicovye 10 COHO GOV oL 0OAOTNTO,
aBpoilovpe Tic HALEG TOV EMUEPOVS COUATOV Kol OAES TIG OMTOCTAGEL.

Enopévoc, n ponn adpdvetog eivar:

| =Xmr (3.9.1)

Eiwxova 3.16

"Eva awtokivnto pe vymin mocotta adpdvelag Bo £xet v palo Tov dtvepnuévn oe
éva peydrov 6ykov avtikeipevo. To kévipo Bapovg Tov pmopel va eivar oe éva onpueio
Opo OmMG o £vo. GOUO HE HKPOTEPY 0dpdveEwW, OAAL TO OQVTOKIVINTO va TO
avTeTonicel tedeing dtupopetikd. 'Eva copo pe vymin tyun adpaveag Bo otpiyet
pe peyaAvTeP SVOoKOAD OO Vo GOUN LE HIKPOTEPT) AOPAVELL, OTMG £VO GO LE
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VYNAN TN paag ival SVGKOAO VL GTOUOTNOEL CUYKPLTIKG LE £VOL COUO KPOTEPTG
paloc. Opmg avtd 10 avtokivinto Bo éyer peyodvtepn otabepodotnta amnd €vo e
YOUNAN T adpdveloc. Amd v dAAN TAEVPA, Evo AVTOKIVITO HE YOUNAT adpavela
Oa eival EVKOAGTEPO VO GTPIYEL KOt IO EVEMKTO, OAAL pe AydTepN otabepdTnTa Omd
£V, GO0 LE VYNAT TN 0dPAVELDG.

O déovag and tov omoio ANeOnke M adpdvela eivar emiong onuovtikodg. Av Anedel
Ao Tov PEYOADTEPO AEOVa KOTA UNKOG TNG EAAEIYNG etvarl EUPOVEG OTL 1] adpdvela Ba
elvarl pikpotepn am’ 0TL av Anedel and Tov aZova mov eivan kKaBetog. Auunbeite 6TL N
adpavelo, eivar avaioyn Tov ? Kol TG amdGTUoNG TOV TEPIGCOTEPWV Omd TIG UALES
oL Oa etvon peyoddtepeg oty 0g0TEPN TTEPIMTMOT).

Eiwxova 3.17

Ady® ™G OPOPETIKOTNTOS TNG TUKVOTNTAC TOL Kol TNG OpOpe®ONG Tov, 1
adpdvela evog avtokvntov gival dvokoAdtepo vo kabopiotel pe axpifela. Xnv
KOAVTEPT] TEPITTMOT] UTOPOVUE VO, OMOKTIICOVUE UOVO L0 KOAT TPOGEYYIoN OUTNG,.
Ouwmg, vy po okatépyaotn TPOCEYYIoT, TO CYNUO TOV OVTOKWVATOL HOwdLeEl UE
EMEYM £TG1 UTOPOVUE VO TPOGEYYICOVUE TNV AdPAVELD YOP® 0mtd ToV optloVTIO Kot
K@OeTO AEOVA TOV AVTOKIVITOV.

LATERAL
AXIS

LONGITUDINAL
AXIS

Eiwxova 3.18
H otafepdmra 100 avtokivitov eéaptdror ond opiopévoug Pabuods tov peyédouvg

aVTOV TOV OVO. YTAPYOLV TPOPAVAS TOAAEC TEPIMTMOGELS TOVL UTOPOVUE VO
oKe@TOOUE. AV TO oVTOKIVITO £)xel [ apKeETE peydAn adpdveln KOTO UNKOG TOL
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optlovtov a&ova (longitudinal) kot pukpn kot unikog tov kabetov d&ova. (lateral),
161e B0 avTIdpovce apyd, oAAG Ba giye peyadvtepn otabepotra. o va avéncovpe
TNV IKOVOTNTO VO SIEPYETOL OO L0 GTPOPY| TTPETEL VO, LELWCOVLE TNV AOPAVELL KOTA
Tov oplovTio GEova. AAAG, deV UTOPOVLE VO LEUWGOVUE TNV TOCHTNTO TNG AOPAVELNS
Y HeYGAO TOG00TO €meldn Bélovpe va dtnpnoel v otabepottd tov. o v
TEPITTOON TOV EYOoLUE HEYOAN TocdTNTO adpdvelng otov kaBeto dfova kot pukpn
otov oplovtio, Oa elyape €va ovtokivnto mov o avtomokpvoTav OTIS GTPOPES
dupeoa, aArd dev Ba dtatnpovce v 6tabepdTnTd TOL GTNV gVOEia TOpEiaL.

3.10 ZtafepotTa TOL AVTOKLVI|TOV

Ye mopomive evotnta. avagepdnkape oty avoywon mov umopel va Bewpnbel o
oLVVTEAEGTNG 6TABEPATNTOS Y10 TO EMAV® KO KAT® HEPOG TOV avTOKIVITOV (d1e¥0VVoN
oV GEova TV Y). O mpoodiopiopog g devbuveng Bewpeitor e&icov onUavVTIKOS Yo
™V 6TafepdTNTO TOL OVTOKIVITOV. [0 VO TO KATOVOT)GOVHE TANPWS 0C CKEPTOVLE
mv yovio oAicOnong kot TV TopEKKMON TOV OLTOKIVITOV, TOGOTNTEC MOV OEV
OLVOEOVTOL AUECO LLE TNV OLEPOSVVOLUIKT].

Eniong, &govpe avaeepbei otnv pdla tov avtokviTov Kot Lalo TV omoio HeTapEPEL.
Ta oynuarta yopaxtnpifovion amd v pdla tovg dAla Kot and v palo v omoio
&xovv Vv dvvorotnta va petapépovy. H cuvolu pdla eivor avti mwov Ba kabopicet
TNV 1KOVOTNTO TOV OYNUOTOC VO OVTOTEEEPYETOL OTNV €KAGTOTE GTpoPn. Kot ommg
emmdnke mo TAvw, 1 KABe GTPOEY| Eivol LOVASIKY] OC TPOG TNV LOPPOAOYiaL.

H tpitn mopdperpog mov cvuPdiier oty otabepdnta £vog oynuatog etvarl n tppn.
H tpn 6mwg eivor yvootd doev emrpénet oto copo vo oAcBaivel. To Oynua dev
odnyeiton ektOC TG oTpoPns. H d1éAevon amd v otpoen yivetar pe opadd TpdmTo Kot
TPOKVTTEL TO OOTEAEGLLOL TOV KAVOTIO1EL TOV 001MYO.

Ol 1pelg TOPAUETPOL TTOV GCLVTEAOLV GTNV 1GOPPOTIOL TOV OAVTOKIVATOL (TP1PT),
avtiotoon aépo ko pala) oev ovvdovion peTaEy tovg. Ilapdia avtd 1 kdbe
TOPAUETPOC OmOTEAEL POCIKO KOU OVOTOCTOOTO KOUUATL Yol TNV 1COPPOTI0 TOV
OVTOKIVITOV.

3.11 Emi)oyog
BéBata, n otpoen dev ivar 1 OV TOALTAOKOTNTO TOV UTOPEL VO AVTILETMTIGEL £Vl
Oynua. oe po Odpopr|. YTApYovv okOUN TPE TEPUTTMOEL TOL TO OYNUA OEV
avanTOGGEL N OEV LELDVEL, AL, TV TaXOTNTA TOL.
e H npot mepintmon eivor 6tav va dymuo Tpémel vo, amopvyel va UTOS0
7OV pmopel va epeavioTel Katd T d1dpKeLo TNG TOPELNG TOV.
e H devtepn nepintwon mepiapfavet Eva dymuo avépyetat Evog AOQov.
¢ H tedevtaio mepintoon avaeépetor 6° Eva dynuo Tov avtipetonilel v un
OLLOAGTNTO TOV 000G TPMUATOG,.

Q¢ tétaptn TEPIMTOGN UTOPOVLE VO TOVUE OTL TO dYNUOL Etvar dSuVaTOV Vo, EKTEAEGEL
éva cLVOLOCUO ATO AVTEG TIG TPELG TEPUTTMGELS KAl TV TEPINTOOT TG evbeiog 1 ™G
otponc. [a mapdderypa, £vo avtokivnTo Vo avEPYETUL EVOG AOPOL KOl TPV TO TEAOG
™G SOPOUNG va LITdpyel o otpoen]. Axoun, Ba propodoe va givar omAdS pio
gvbeia ypoppn po to £6apog TS vo. Un €ivot opaAo.
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Mo mopdderypo, 6Tov T0 awTOKiviTo KIveitor o€ o gvubeio pe taydta U, aAAL o
dpopog €xet khion yoviag 0 (Ewova 3.19) 161 n yovia umopei vo Ppebet and tov
TOmO

2

tan0 = — (3.11.1)
Rg

Eixova 3.19 Kivnon ovtoxivitov o¢ eminedo ue kAion ywviog 6.

Eivar eppavég moc xopio yovio 0ev eivor m KaTOAANAN Yoo OAEC TIC TOYVLTNTEG.
Yrdpyovv moAAd BEpata voo GKEQPTOVLE Yo Lo, dodpoun oxnuatos. Mropel va etvan
N woppomia, T0 BAPOg TOV PETAPEPETAL, 1] TPPN TOV ELACTIKOV LLE TO 0OOCTPMLLOL KoL
0 KOAOTEPOC TPOTOG Vo O1EADELS oG otpoens. Elvan pia moAdmiokn dwadikacio, aAld
KGAVEL TNV 001 Y101 CLUVOPTACTIKT).
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4. Ylomoinon

4.1 Emzayvvon

Av évo odpo Tov Kiveitol ekteAel emrayvvopevT Kivnon pmopel va emtoyhvel g o
HEYIOTN EMTAYLVON Kot €Vl YVOOTY 1| TOYVTNTO TOL TNV KAVEL EPIKTN, KOOGS Kot 1
pnalo Tov Kvntoh TOTE M OvVEDPEST NG emTaYOVOEWS Umopel va d0bel amd v
TOPOKATEO LAOTOINGN.

YAonoinon npoypauuotoc Exttoybveemc
#include <iostream.h>

float t;
float a=9.81; //acceleration
float u, u0=0; //speed

int main() {
cout<<"If acceleration is a=9.81 m/sec”2 then"<<endl;

for (t=0; t<11; t=t+1) {
u=u0+a*t;
cout<<"The speed for t="<<t<<sec;
cout<<" is u= "<<u<<"m/sec"<<endl;

} /I end of for

} //end of main

Hapotnpnceis
210 mopamdve Tpdypope OempodLe OTL 1) EMTAYVVOT TOL COUOTOS Eival 9,81—2.
sec
Av 10 copo givor apykd okivnto (t = 0, Up = 0) Kot 6TV GLVEKELN ETLTAYVVEL LE TOV
pLOUd TOL avaEEPONKE Tapomdve TOTE pmopel vo Ppebel m taydtnTo Yo Kabe
YPOVIKN GTIYUT).

Hapdderypa 4.1

‘Ecto 6t1n 1o Prpa mov emiéyOnke yo to xpovo eivor to 1 sec. Av avaln tovpe v
ToOTNTO TOL oOUATOG Yo To TpdTo 10 seconds g emttoyvvopevNg kivnong tote o
TPOKOYEL TO £ENG AMOTEAEGLOL:

“Output”
If acceleration is a=9.81 m/sec”2 then
The speed for t= 0 sec is u= 0 m/sec
The speed for t= 1 sec is u= 9.81 m/sec
The speed for t= 2 sec is u= 19.62 m/sec
The speed for t= 3 sec is u= 29.43 m/sec
The speed for t= 4 sec is u= 39.24 m/sec
The speed for t=5 sec is u= 49.05 m/sec
The speed for t= 6 sec is u= 58.83 m/sec
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The speed for t= 7 sec is u= 68.67 m/sec
The speed for t= 8 sec is u= 78.48 m/sec
The speed for t= 9 sec is u= 88.29 m/sec
The speed for t= 10 sec is u= 98.1 m/sec

Mo mv KaAdtepn KOTOVONOTN TOV OTOTEAEGUATOV LITOPOVLE VO TOPOVGIACOVILE TO,
amoTeEAEGUATO OVTA G Eva dtdypoppa. Avto giva:

1|:|E| T T T T T T T T T

80t + .
?D' + 7
B0 + .

a0 F oF =

Taxythta

20¢ + 1

D | 1 1 1 | 1 1 | 1
0 1 2 = 4 5 B 7 g 3 10

wronos

Eixova 4.1 H toydmyro. avédverar kabwgs koai o ypovog ovéaveror (emitdyvvon).

4.2 Emppdaovven

Otav éva copa emiééel va emPpadvvel amd TV TOYVTNTA TOV £YEL OVOTTVEEL OC TNV
ToyVTNTA oL givor emBountn, N peTaPoAr] g tayvTag pnopel va Kabopicetl tnv
amOGTAGT OV TO cOpa Bo dlvicEL Kot To Xpovikd dotnue Katd 1o omoio Oa
emrevyfel n véa toyvtra. To yeyovog awtd mapovcsldleTol GTO  TOPUKATEO

TPOYPOLLLLLOL.

YAoroinon poypauuatoc EmPBpaddveemc
#include <iostream.h>

float u0, u; //speed
float t, t0=10; //time
float a=9.81; //deceleration

int main() {
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cout<<"Enter the initial speed in m/sec: "<<endl;
cin>>u0;

cout<<"If the deceleration is a=9.81 m/sec”2 then: "<<endl;
for (t=10; t<=11; t=t+0.1) {

u=u0-a*(t-t0);

cout<<"The speed for t="<<t<<" sec";

cout<<" is u= "<<u<<" m/sec"<<endl;

} //end of for

} //'end of main

Hapatnpiosig
2V vAomoinom Tov TPOYPAUNATOS NG EMPpadvvoewg Bewpodue wg petafinti
€16000V TNV OPYIKN TOYVTNTA TOV KIVITOV. ANAQOY], TNV TOYVTNTA TOV £XEL OVOTTVEEL
®G TN GTIYUN TOL T0 oM EMPpadvvel. [a v €£000 TOV TPOYPAUUATOS EMAEYOVUE
v TayvTTe ToL Kivntov. O ypdvog mov emAéyOnke yio v emPBpadvuvouevn kivinon
etvar amo 1o 10° devtepdiento wg 1o 11° pe «Pua» 0,1.

Hopdderyuo 4.2

Eoto 611 M €ic0dog Tov mpoypdhppatoc, n apykn toyvtnta givar 30 — . Apov givan
sec

dedopévn N emPpadvven tote givan dSvvatdv va BpebBolv ot vée TayvTNTEC.

“Output”
Enter the initial speed in m/sec:
...30
If the deceleration is a=9.3 m/sec”2 then:
The speed for t=10 sec is u=30 m/sec
The speed for t=10.1 sec is u=29.019 m/sec
The speed for t=10.2 sec is u= 28.038 m/sec
The speed for t=10.3 sec is u=27.057 m/sec
The speed for t=10.4 sec is u=26.076 m/sec
The speed for t=10.5 sec is u=25.095 m/sec
The speed for t=10.6 sec is u=24.114 m/sec
The speed for t=10.7 sec is u=23.133 m/sec
The speed for t=10.8 sec is u=22.152 m/sec
The speed for t=10.9 sec is u=21.171 m/sec

H petafolrés g toydntag Kot tov ypdvov, 0nmg mapovsidlovtor oto Output tov
TPOYPAULOTOC, YIVOVTOL ELPAVEIS GTO TTO KAT® SUUYPOLLLLOL.
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30

BE o+ 4

B + |

Taxythta

1 1 1 1 1 1 1 1 +
10 101 102 103 104 106 106 107 108 109 1
Kronos

Eixova 4.2 Ansikovion toy0tntog o ooveptnon Ue 1o xpovo.

4.3 Ztpoopn)

H molvmioxkodtnta pog otpogng ivor o kOP1og AGYoc Tov UEAETAUE TNV TPOYIL EVOG
oynuatog. Ot poipec g oTpoPnc civar évag omd TOvS TOPAYOVTEC OV E£YOLV
KaBop1oTIKO pOAO OTNV OVTILETOMION TG KOOMOC emmpedlovy v ToydTNTO HE TNV
omoio 1o OyMua TPEMEL va, ELGELDEL TNV GTPOOT).

YAomoinon Ipoypdupotog 1 yia tnv Xtpoen
#include <iostream>
#include <math.h>
using namespace std;

float I; /larc of turn in metres

float r; /Iradius in metres

float t; /ltime in sec

float u; /I speed in m/sec

float a= 4.905; /I acceleration in m/s"2

int mrs; /[ fates of turn from O to 180
int main() {

cout<<"Enter the radius of the turn in metres: "<<endl;
cin>>r;

for (mrs=30;mrs<181;mrs=mrs+30)

{
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I=(3.14*r*mrs)/180;
/I finding arc of turn
cout<<"The arc of turn is I=: "<<lI<<endl;

u=sqgrt(a*r;
cout<<"The speed is u=: "<<u<<endl,

t=l/u;
cout<<"The time inside the turn is t=: "<<t<<endl;

}  //end of for loop

}  //'end of main

Hapatnpicseig
210 mopamdve TpoOypappa Bempovue 0Tl N emtdyvvon elval mepinov 5%. Xav
sec

HETOPANTA €16000V £YOVE TNV OKTIVA TNG OTPOPN Kol LToBETove OTL N HEYIOTN TN
v omoia dev vrepPaivouv ot poipeg g otpoenc eivar 181. Apywd, icdyetot To
unkog g aktivag kot yioo 0° ¢ 181° mpaypatomoleiton Eva emovoriopBovouevog
Bpoyog mov divel mg amoteAéopaTo TO UEXPL OTIYUNG TOEO TG GTPOPNG, TNV TAXLTNTA
TOL KIVNTOV KO TO YPOVIKO SLAGTNLO TTOV YPEWOTNKE VA O100YIoEL TO €KAGTOTE TOEO
™me otpoenc. Ot petofintéc kobopilovian ¢ float kou int. Ov petafintéc
avamopiotavtor pe tovg €€Ng cvpPoAiopote: U gtvar n toyvnTa, F eivon 1 oktiva, t
givon o ypdvog, mrs givar ot poipeg, | eivor to unrog tov 16Eov Kot a cupPoiiletar
emtdyvvorn. Aniadr, T o otpoen 180° 6tav to OynMua €xel emrdyvvon a
TOPATNPOVUE OTL 1) TOYVTNTO EVTOS TG GTPOPNG TPEMEL va. dtotnpnOel otabepr) Kabdg
0 YPOVOG TEPVA KOl TO OYNUOL SEPYETOL TS CTPOPTG.

Hopaderypa 4.3
‘Eotw 611 n axtiva ™¢ otpoeng eivar 15 m. Tote to t6&0, N taydnTa Ko o ¥povog,
v 30° wg 180° (noipeg) pe Ppa 30, 6mmg kabopileTon amd to TPdYypoppo eivar:

“Output”
Enter the radius of the turn in metres:
.. 15
The arc of turn is I=: 7.85
The speed is u=: 8.57759
The time inside the turn is t=: 0.9151
R T B e T P e T P e P P S P P S P P P P e P P e P P S T P e T P e P P e P P e P o
The arc of turn is I=: 15.7
The speed is u=: 8.57759
The time inside the turn is t=: 1.83035
FAAAAAAAAAAAAAAAAkAkAkAkhkAkAkhkhkAkhAhkAkhkikhkhkikkhkikhiiikk
The arc of turn is I=: 23.55
The speed is u=: 8.57759
The time inside the turn is t=: 2.745
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*hhkkkhkhkhkkhkhkhkkhkhkhkkhhhkkhkhkhkkhkhkkhkhkkihkhkkhhkkhkikkhkihkiihkiiikk

The arc of turn is I=: 31.4

The speed is u=: 8.57759

The time inside the turn is t=: 3.6607
kkhkkkhkhkkhkhkkhkhkhkhkhkhkhhkhkhhkhkhkhkhkhkhkhkhhhkhikhkhhhkhhkihkiikikk
The arc of turn is I=: 39.25

The speed is u=: 8.57759

The time inside the turn is t=: 4.575
kkhkkkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkhkhkhhkhhhkhkhkhhhkhhkhkiikikk
The arc of turn is I=: 47.1

The speed is u=: 8.57759

The time inside the turn is t=: 5.491

*hhkkkhkhkkkhkhkkkhhkkkhhkkhhkkkhkhkkhhhkkhkhhkkhhhkkhhhkkhihkkhiikiiikk

Iivaxag 4.1 Ancixovion dedouévav Output oe mivara.

30° 60° 90° 120° 150° 180°

Mnjkog t0&ov | 7.85 15.7 23.55 31.4 39.25 47.1
GTPOPNG

H toydmra tov | 8.57759 | 8.57759 | 8.57759 | 8.57759 | 8.57759 | 8.57759

0X11aTOg

O ypovog mopapovng | 0.9151 1.83035 | 2.745 3.6607 | 4.575 5.491
GTN GTPOPN

Mo S10popETIKN £KJOYN TOL TPOYPAULOTOS 1 Yoo TV oTpo@Y| eivan 1 VAoToinon vHg
TPOYPAUUOTOC E TIG LOTIPEG TNG OTPOPNG VL UNV HETOPAALOVTOL Kot 1| LETAPANTH TOL

O aAAalel va givon n axtivo g,

YAoroinon Ipoypauuoatoc 2 yio tThv XTPooN
#include <iostream.h>
#include <Math.h>

int r; // radius of turn in metres

float u; //speed in m/s

floatt; //time in seconds

float I; //arc of turn in metres

int mrs; //fates of turn

float a=9.2; //centripetal acceleration

int main() {

cout<<"Enter the fates of the turn: "<<endl;
cin>>mrs;

cout<<"Knowing that centripetal acceleration is 9.2 m/sec”2. "<<endl;
for (r=10; r<=20; r+=1) {

I=(3.14*r*mrs)/180; //finding arc of turn
cout<<"For r= "<<r<<" metres is: "<<endl;
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// enter beam

cout<<"The arc of the turn is I=: "<<I<<" metres"<<endl;
u=sqgrt(a*r); // speed

cout<<"The speed is u=: "<<u<<" m/sec"<<endl;

t=l/u;
cout<<"The time inside the turn is t=: "<<t<<" sec"<<endl;

n n .
COUt<< khkkkhhkkkhkhkhkkhkhkkkihkkhhhkkhhhkkhhkkhkkikhhkkhkihkkhhihkhkihkkhiikkiik <<end|’

} /I end of for

} //'end of main

Hapatnpiosig
210 mpdypoppa 2 n axtiva g otpoeng eival éva petaforidpevo péyebog. ‘Eyxet
kaBopiotel éva Prjpo g TaEem TG piag povadag yo Ty avénomn g oxtivag.
Avrtiotoya Ba pmopovoe va kaboplotel Kot Eva Prpa yio TNy peiwon g axtivog.
Téhoc, ot petaPfAntéc mov {nrovvtor ywo v €000 TOL TPOYPAUUATOS €ivol TO
dtaotnua mov Ba davHcel, OMAadN TO UNKOG TOV TOEOL TNG GTPOPNGS, 1 TAXVTNTO TOL
Ba £xel To KivnTd £vTdG TG OTPOPNS Kot 0 ¥pdVOG oL Oa Tapapeivel 6T oTpoen.

Hopdoderypa 4.4
‘Eotw 6t1 n &lcodoc yw to mpoypappoe eivar 90 poipec. Tote m €E0d0¢ ToL
TPOYPALULOTOG EIVOL

“Output”
Enter the fates of the turn:
...90
Knowing that centripetal acceleration is 9.2 m/sec”2.
For r=10 metres is:
The arc of the turn is 1=:15.7 metres
The speed is u=: 9.59166 m/sec
The time inside the turn is t=:1.63684 sec
AEEEEEEAEIEAEAEAAAAAAAAAAAXAAXAAAAAAAXAAAAAAAAAAAAAXhh))*k
For r=11 metres is:
The arc of the turn is 1=:17.27 metres
The speed is u=: 10.0598 m/sec
The time inside the turn is t=: 1.71673 sec
FTEAIAAAAAAAAAAAAAAAAAAAAAAAAAAAAhhhhhhhhhhhhhhhiiik
For r=12 metres is:
The arc of the turn is I=: 18.84 metres
The speed is u=:10.5071 m/sec
O xronos poy tha parameinei sth strofh einai t=:1.79307 sec
AEEEEEAEAAEAAAAAAAAAAAAAAAAXAAAXAAXAAAAAAAAAAAAAAXXXXK
For r=13 metres is:
The arc of the turn is I=: 20.24 metres
The speed is u=:93.62 m/sec
The time inside the turn is t=: 1.86628 sec

Fhhhhkhkhkhkhkkhkhihhhhhkhkhkhkhkhhirrhhkhhkhkhhkhirrhhhhkhkhkhiiirix
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For r=14 metres is:

The arc of the turn is 1=:21.98 metres

The speed is u=:11.349 m/sec

The time inside the turn is t=:1.93673 sec
kkhkkkhkhkkhkhkhkhkhkhkhkhkhkhkhhkhkkhkhkkhkhkkihhkhhhkhihhkhhhkhhkhkiikikk
For r=15 metres is:

The arc of the turn is 1=:23.55 metres

The speed is u=:11.7473 m/sec

The time inside the turn is t=:2.00471 sec
kkhkkhkkhkhkkhkhkhkhkhkhkhkhkhkhkhkhhkhkhkhhhkhhkhikhhkhkhhkhhhkhkhkhikhkiikikk
For r=16 metres is:

The arc of the turn is 1=:25.12 metres

The speed is u=:12.1326 m/sec

The time inside the turn is t=:2.07045 sec

R R T R e o S e S R S S R S S R S S R S S R S S R S S S S S S S S S S S e S S e S S e S e o
For r=17 metres is:

The arc of the turn is 1=:26.69 metres

The speed is u=:12.506 m/sec

The time inside the turn is t=:2.13418 sec

R R T R o S R e S R e S R S S R S S R S S R S S R S S S S S S S S S S S S S P e S e S e o
For r=18 metres is:

The arc of the turn is 1=:28.26 metres

The speed is u=:12.8686 m/sec

The time inside the turn is t=:2.19605 sec
EEEEEEEIEIEAEAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAhAhhdkk
For r=19 metres is:

The arc of the turn is 1=:29.83 metres

The speed is u=:13.2212 m/sec

The time inside the turn is t=:2.25623 sec
AEEEEEEIEIEIEAETEIAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA AR R K
For r=20 metres is:

The arc of the turn is 1=:31.4 metres

The speed is u=:13.5647 m/sec

The time inside the turn is t=:2.31484 sec

Fhhhhhkhkkkhkhkhhrrhhhkhkhkhdhkhrhrrrirhdhhhkhkhirrhiridhhhihiiiiixx

EmumAéov, pmopodpe va viAomomcovpe éva TPOYPOUUO Yo U GTPOQYN OV Vi
OVAOEIKVVEL TNV KAADTEPT dLUVATT dOPOUT Y Eva dynua oL dEpyetar omd avtr. H
dwdpoun viomoteiton pe Pacikd cToryelo 10 TAATOG TG GTPOPNG, TNV OKTIVH Kot TO

TAGToG ToV oyfuatog (Ewova 3.3).

YAonoinon Ipoypauuatoc 3 yio tnv XTpoon

#include <iostream.h>
#include <math.h>

float w; // width of car

float W;  // width of course
float Ro; // exterior radius by w
float Ri;  // internal radius by w
float ro;  // exterior radius
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float ri; //internal radius

float r; // radius of corner center line
float X; // effective width of course
float uo; // speed for ro

float ui;  // speed for ri

float u;  // speed for X

float a=4.905; // ain m/sec”2

int main () {

cout<<"Enter the width w of the car in metres: "<<endl;
cin>>w;

cout<<"Enter the width W of the course in metres: "<<endl;
cin>>W;

cout<<"Enter the radius r of the turn in metres: "<<endl;
cin>>r;

ro=r+((1/2)*W); //finding exterior radius of the turn
ri=r-((1/2)*W); //finding internal radius of the turn

Ro=ro-w; /I exterior radius of turn for w
Ri=ri+w; /I internal radius for w
X=W-w;

uo=sqrt(a*ro); //speed for ro
ui=sqrt(a*ri);  //speed for ri
ulo=sqgrt(a*Ro); //speed for Ro
uli=sqrt(a*Ri); //speed for Ri
u=sqgrt(a*X); //speed for X

cout<<"The speed of the car for radius ro is uo= "<<uo<<endl;

cout<<"The speed of the car for radius Ro is ulo= "<<ulo<<endl;

cout<<"The speed of the car for radius ri is ui= "<<ui<<endl;

cout<<"The speed of the car for radius Ri is uli= "<<uli<<endl;

cout<<"The speed of the car for the effective course X is u= "<<u<<endl,
} //end of main

Hopatnpiosig

210 mapanave Tpoypope Bpickovpe v ToydTNTA VOGS OXNLOTOS KATE TN StpKELX
pog otpopnc. H toydtnto avaypdeetor v mévie d0popetikés mepumtdoelg. H
TPMOTN TEPIMTMOOT APOPE TNV TOYLTNTO TOL OYNUOATOG OTNV EEMTEPIKN TAELPA TOV
dpopov ympic va Aappdver pépog to mAdtog tov oynuatos. H devtepn mepintwon
AVOPEPETOL GTNV TOYOTNTO TOV OYNUATOG LE TO TAATOS TOL VO OmOTEAEL PLEPOG TNG
axtivag g otpognc. Opota copfaivetl kot yio TV €0OTEPIKN OKTIVOL TNG GTPOPNC.

Ynrdpyetl pio tepintwon mov to TAGTOG TOV OYNUOTOS OV amoTEAEL LEPOG TG OKTIVOG
NG OTPOPNG KOl o OeVTEPN TEPIMTMOOT MOV TO TAATOG emnpedlel TNV aKTiva Kot
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ouvemdyeTol TNV EMPPON NG ToYLTNTOS. TEA0G, vwodoyileton M TohTNTO Yoo pio
EVOlAEDON YPOUUN 7OV 0KOAOVOEl TO Oynuo Kot TO TAGTOG TOL VO OTOTEAEL
avomdomaeTo KOppatt e axtivac. Téhog, ot petafintéc £xovv dnlwbei og float. O
oupporopdg Tovg £xel vAomoBel ¢ eENG: W gival To TAGTOG Tov awtokivitov, W
elvar to mAdtog Tov OpoOUovL, Ro elvar m efwtepikn axtiva TOL OPOUOVL TOV
neplopPavel Kot To TAATOG TOV OLTOKIVATOL Kot R givon 1 ecmtepkn axtiva Tov
OpOHOV OV TEPIAAUPAVEL KO TO TAATOG TOV OWTOKIVITOV. AvtioToya, lo Kot I eivan
01 aKTIVEG TNG OTPOPNC OTAV deV TEPIAAUPAVOVY TO TAATOC TO OLTOKIVITOV. QG Uo, Ui
kaBopilovtal o1 TaydTNTEG Y10 TIC OKTIVEG o Kou Ii. Opota, Ui, Uii ovopdlovtal ot
petafintég mov kabopilovv Tic TaydTEG Yo TIg axtiveg Ro kot Ri. Téhog, w¢ X
OTMOKOAEITOL TO OMOTEAEGLATIKO TAATOG TNG TOPEig oL TEPAaUPaveL TO TAATOC TOV
OLTOKIVI|TOV TTOL KIVEITOL e TOyOLTNTO U Kol ETTAYLVON a.

Hopdderyua 4.5
‘Eotw 611 10 mAdtog Tov avtokvitov givor 1,5 pétpa Ko 1o TAdtog g mopeiog eivar
5 pétpa, evad N axtiva g otpoeng ivan 15 pétpa. Tote Exovpe:

“Output”

Enter the width w of the car in metres:

...15

Enter the width W of the course in metres:

«..b

Enter the radius r of the turn in metres:

.. 15

The speed of the car for radius ro is uo= 8.577
The speed of the car for radius Ro is ulo= 8.137
The speed of the car for radius ri is ui= 8.577
The speed of the car for radius Ri is uli= 8.996
The speed of the car for the effective course X is u= 4.143

4.4 Olhoxinpopévy Awodpopn

OloxAnpopévn Awdpoun 1

211¢ 0eMdeg mov axolovBohv mapovsidleTar Eva TPOYPOUIN TOV GYETICETON pE pia
dwdpoun mov ekterel €va dymua kot okpiPéotepa €va avtoxkivnto. H dwadpoun
amoteheiton po evbeion mopeia Kol OLVO GTPOPEG, OMOL TO OVTOKIVITO APYIKA
EMTOYVVEL KOU AMyo Tpwv TNV TPOTN GTPOPN EMPPAOVVEL Y10 VO OTOKTNGEL TNV
ToyvTNTO pe TNV omoia Ba e16€A0eL TN GTPpoEN. MEeTd TO TEAOG TG TPADTNG GTPOPNG
10 ovtokivito Oa w0éldel ko oe o devtepn otpoeny (Ewodva 4.3). H devtepn
oTpo®n amortel por véa ToLTNTO oL TTPEMEL v amoktnOel amd to avtoxivnto. H
tayvTTo puropet va gtvar ton pe v todTNTO TOL £XEL TO OYMUA EVTOG TNG TPAOTNG
GTPOPNG. X€ OVTH TNV TEPITTOGT 0 00MNYOS OV TPATTEL TIMOTE Yo TNV €{G000 TOV TN
véa otpoen. Oumc, vapyet Kot o dgvTEPN TEPITTOGN OTOV TO AVTOKIVITO TPEMEL
va emPpaddverl evidg tng 0evTepng otpoenc. H mepintmon avth yapaxtmpiletor amod
™V W10TTA: Ustpel 7 Ustpp2. ANAdN, 10 Oynua katd v ££000 tov amd TV Tp®OT
oTPOPN €XEL Lo TAYVTNTO Usrpel KOL KOTA TNV OEVTEPT] GTPOPN TO OLTOKIVITO TPEMEL
VO ATOKTHGEL TOYVTNTA Usrpe2. H 000 a0Tég TaydnTES ivor dopopetiké Heta&d toug
KOL IGYVEL 1] GXEGN Ustpe2 < Ustpel, EMOUEVMG TO WTOKIVITO Bl emPBpadvveL.
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Eixova 4.3 Awodpou 1.

Ipoypaupa OloxkAnpaouévne Awdpounc 1
#include <iostream.h>
#include <fstream.h>
#include <Math.h>

/lcourse A-B-C-D-E-F

float vA=0.00; //speed at A

float tA=0.00, tAB; //times

float vB, tB, XAB; //speed, time & distance at B
float t1; /I times

float r1,r2; //radiusofturns 1 & 2

float tBC, xBC; //times

float vC; /Ispeed in C

float t2, v2;  //speed & time

float mrs1, mrs2; //fates of turns 1& 2

float s1, s2; /ldistance

float v3, t3; //speed & time

float tDE, tEF; //times for the distances DE & EF
float tol; /ltotal time

float vD, VE;  //speed

float tCD, tD;  //time

int main() {
ofstream my_o_file("teliko_1.txt");

/I AB - accelerating

cout<<"Enter the distance AB in metres: "<<endl;

cin>>XxAB;

cout<<"The car is accelerating in rate a=0.89=7.8 m/s"2. "<<endlI;
tAB=sqrt(xAB/7.8);

tB=tAB-tA;

cout<<"The time interval for dx=AB is: "<<tB<<endl;

for (t1=tA; t1<=tB; t1=t1+0.1) {
vB=VA+7.8*(t1-tA);
cout<<"The speed in m/s in course A to B is: "<<vB<<end],



my_o_file<<"For "<<t1<<" sec is "<<vB<<" m/sec"<<endl;

} //end of for

H n n .
my_O_fI Ie<< *hhkkkhkhkkkhkhkhkkhkhhkkhkhhkkhhhkkhhhkkhhhkkhkihkkhkhkihkkhkihkhihiiik <<e nd I ;

n n .
co ut<< khkkkhkhkkkhkhkhkkhhkhkkhhkhkkhhkhkkhkhhkhkihkkhkhhkhkihkhkihhkihhihikiiiiik <<e nd I ;

/[ CD -turn 1

cout<<"The centripetal acceleration is a=0.5g=4.875 m/s"2. "<<end];
cout<<"Enter the radius of the turn-1 in metres: "<<endl;

cin>>rl;

vC=sqrt(4.875*rl);

my_o_file<<"The speed of the turn-1 is vC= "<<vC<<endl;
my_O_fI Ie<<"**********************************"<<e nd I ’
cout<<"The speed inside the turn is: "<<vC<<endl;
cout<<"Inside the turn the speed is constant."<<endl;
cout<<"Enter the fates of the turn: "<<endl;

cin>>mrs1;

s1=(3.14*r1*mrs1)/180;

tCD=s1/vC;

cout<<"The time interval inside the turn is: "<<tCD<<endlI;

HEAAEIAEAAEIEIAAEAIAAEIAAEAEIAAAEIAAAAEAAAAAAAAAAkAAkAkAkkhkkhkiikii .
cout<< <<endl;

/I BC - decelerating

cout<<"The car before the turn decelerates with rate a= 0.9g= 8.775 m/s"2.
"<<endl;

tBC=(vB-vC)/8.775;

cout<<"The time interval that the car decelerates is: "<<tBC<<endl,

for (t2=(tB+0.01); t2<=(tB+tBC); t2=t2+0.1) {
v2=vB-8.775*(t2-tB);
cout<<"The speed in m/s form B to C is: "<<v2<<end],
my_o_file<<"For'<<t2<<" sec is "<<v2<<" m/s"<<endl;

} /lend of for

H n n .
my_o_f||e<< *khhhhhkhkkkkhkhkhirrhirhkhkhkhhrhhkhkhkhhhihirriiiikhhiix <<end|’

n n .
co ut<< Khhhhkhkkkkhkhkhhhhhkhkhkhkhkhkhrrhhkhkhhhkhiirrhhhhhhhiiiiiixx <<end I :

I EF —turn 2

cout<<"In turn 2 the centripetal acceleration is 4.875 m/s"2. "<<endl;
cout<<"Enter the radius of the turn-2 in metres: "<<endl;

cin>>r2;

VE=sqrt(4.875*r2);

my_o_file<<"The speed of the turn-2 is VE= "<<vE<<endl,

my_O_fI |e<<"**********************************"<<e nd I ’

cout<<"The speed of the new turn is: "<<vE<<endl;
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cout<<"And in turn-2 the speed is constant. "<<endl;

n n .
co ut<< kAhhkhkhhkhkhkhkhkhkrhhkhkihhkhkihhkhkihkhkihkhkihkhkihkhkrhhihhihikiiixk <<end I ;

/I DE - decelerating
cout<<"The car before the turn 2 decelerates with rate a=0.9g= 8.775
m/s"2."<<endl;
// vD=vC
if (VE==vC) {
cout<<"The car is not decelerating for the new turn. "<<endl;
}
else {
/IvD=vC
tDE=(vC-VE)/(8.775);
cout<<"The time in sec that the car is decelerating is: "<<tDE<<endl;

tD=tB+tBC+tCD;
cout<<"The time interval from point A to D is: "<<tD<<endl;

for (t3=(tD+0.001); t3<=(tD+tDE); t3=t3+0.01) {
v3=VvC - (8.775*(t3-tD));
cout<<"The speed during the deceleration for the turn-2 is:
"<<v3<<endl;
my_o_file<<"For "<<t3<<" sec is "<<v3<<" m/sec"<<endl;

} /I end of for

my 0 fi|e<<"********************************"<<endI-
—_— )

n EEAAEEAAIAAAEIAAEAAAkAAkAkEAAkAkAkAhkAkkhkErAhAkkhkkhkkikkhiikikiixl! .
cout< g xFFAExX <<endl;

cout<<"Enter the fates of the turn-2: "<<endl;

cin>>mrs2;

s2=(3.14*r2*mrs2)/180;

tEF= s2/VE;

cout<<"The time interval that the car is inside the turn is: "<<tEF<<endlI;
tol=tD+tDE+EF;

cout<<"And the time that exits is: "<<tol<<endl;

} //'end of else

} // end of main

Hapotnpniocsig
270 TOPATAVE® TPOYPOULO BE®POVUE YVOOTN TNV EMTA)LVON, TV eMPpdovvon Kot
TNV KEVIPOUOAO EMTAYLVON YO TNV EMTAXLVOUEV, TNV EMPPadvvOpevn Kot v
KokAkr]  kxivnon.  [opovoidlovior  ta  ¥povikd  OWGTHUATO  OTA  Omoid
TPOYUATOTOOVVTOL Ol KIVIGELS KOl TEAIKA, TPOKOTTOLV Ol GTIYUIOHES TOYVTNTES Y10
éva mpokabopiopévo Prpa otov ypodvo. Eved, ommv evbela mopela M moapdpetpog
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€16000V gival 1 0TOGTACN TOL Bal S10VOGEL TO OYNLO, GE LU0 GTPOPT] OC TOPAUETPOVE
€16000V £YOVUE TNV OKTIVO KOt TIG HLOipEg TG OTPOPNG.

Iopddsryuo 4.6

Enter the distance AB in metres:
... 400

“Output”

The car is accelerating in rate a=0.8g=7.8 m/s"2.
The time interval for dx=AB is: 7.16115

The speed in m/s in course A to B is:

The speed in m/s in course Ato B is
The speed in m/s in course Ato B is
The speed in m/s in course Ato B is
The speed in m/s in course Ato B is
The speed in m/s in course Ato B is
The speed in m/s in course Ato B is

The speed in m/s in course A to B is:
The speed in m/s in course A to B is:
The speed in m/s in course A to B is:
The speed in m/s in course A to B is:
The speed in m/s in course A to B is:
The speed in m/s in course A to B is:
The speed in m/s in course A to B is:
The speed in m/s in course A to B is:
The speed in m/s in course A to B is:
The speed in m/s in course A to B is:
The speed in m/s in course A to B is:
The speed in m/s in course A to B is:
The speed in m/s in course A to B is:
The speed in m/s in course A to B is:
The speed in m/s in course A to B is:
The speed in m/s in course A to B is:
The speed in m/s in course A to B is:
The speed in m/s in course A to B is:
The speed in m/s in course A to B is:
The speed in m/s in course A to B is:
The speed in m/s in course A to B is:
The speed in m/s in course A to B is:
The speed in m/s in course A to B is:
The speed in m/s in course A to B is:
The speed in m/s in course A to B is:
The speed in m/s in course Ato B is:
The speed in m/s in course A to B is:
The speed in m/s in course Ato B is:
The speed in m/s in course A to B is:
The speed in m/s in course A to B is:
The speed in m/s in course A to B is:
The speed in m/s in course A to B is:
The speed in m/s in course A to B is:

0
:0.78

1 1.56
1 2.34
1 3.12

0 3.9

: 4.68
5.46
6.24
7.02
7.8
8.58
9.36
10.14
10.92
11.7
12.48
13.26
14.04
14.82
15.6
16.38
17.16
17.94
18.72
19.5
20.28
21.06
21.84
22.62
23.4
24.18
24.96
25.74
26.52
27.3
28.08
28.86
29.64
30.42
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The speed in m/s in course Ato B is: 31.2

The speed in m/s in course Ato B is: 31.98

The speed in m/s in course A to B is: 32.76

The speed in m/s in course A to B is: 33.54

The speed in m/s in course Ato B is: 34.32

The speed in m/s in course Ato B is: 35.1

The speed in m/s in course Ato B is: 35.88

The speed in m/s in course A to B is: 36.66

The speed in m/s in course A to B is: 37.44

The speed in m/s in course A to B is: 38.22

The speed in m/s in course A to B is: 39

The speed in m/s in course A to B is: 39.78

The speed in m/s in course A to B is: 40.56

The speed in m/s in course Ato B is: 41.34

The speed in m/s in course Ato B is: 42.12

The speed in m/s in course A to B is: 42.9

The speed in m/s in course A to B is: 43.68

The speed in m/s in course A to B is: 44.46

The speed in m/s in course A to B is: 45.24

The speed in m/s in course A to B is: 46.02

The speed in m/s in course A to B is: 46.8

The speed in m/s in course A to B is: 47.58

The speed in m/s in course A to B is: 48.36

The speed in m/s in course A to B is: 49.14

The speed in m/s in course A to B is: 49.92

The speed in m/s in course A to B is: 50.7

The speed in m/s in course Ato B is: 51.48

The speed in m/s in course A to B is: 52.26

The speed in m/s in course A to B is: 53.04

The speed in m/s in course A to B is: 53.82

The speed in m/s in course A to B is: 54.6

The speed in m/s in course A to B is: 55.38
*hkhkkkhkhkhkhkhkhkhkhkhkhhkhkhhkhkhhkhkhhkhhhkhkhhhkhhihhhkhkhhihhihhkiihhkiiikx
The centripetal acceleration is a=0.5¢g=4.875 m/s"2.
Enter the radius of the turn-1 in metres:

...16

The speed inside the turn is: 8.83176

Inside the turn the speed is constant.

Enter the fates of the turn:

...90

The time interval inside the turn is: 2.84428
*hkhkkkhkhkhkhkhkhkhhkhhhkhhhkhkhhkhkhhkhhkhkhhhkhkhhhkhhhkhhhkhhhkhhhkhhiiiik
The car before the turn decelerates with rate a= 0.9g= 8.775 m/s"2.
The time interval that the car decelerates is: 5.30464
The speed in m/s form B to C is: 55.2922

The speed in m/s form B to Cis: 54.4147

The speed in m/s form B to C is: 53.5372

The speed in m/s form B to C is: 52.6597

The speed in m/s form B to C is: 51.7822

The speed in m/s form B to C is: 50.9047



The speed in m/s form B to C is: 50.0272
The speed in m/s form B to C is: 49.1497
The speed in m/s form B to C is: 48.2722
The speed in m/s form B to C is: 47.3947
The speed in m/s form B to C is: 46.5172
The speed in m/s form B to C is: 45.6397
The speed in m/s form B to C is: 44.7622
The speed in m/s form B to C is: 43.8847
The speed in m/s form B to C is: 43.0072
The speed in m/s form B to C is: 42.1297
The speed in m/s form B to C is: 41.2522
The speed in m/s form B to C is: 40.3747
The speed in m/s form B to C is: 39.4972
The speed in m/s form B to C is: 38.6197
The speed in m/s form B to C is: 37.7422
The speed in m/s form B to C is: 36.8647
The speed in m/s form B to Cis: 35.9872
The speed in m/s form B to C is: 35.1097
The speed in m/s form B to C is: 34.2322
The speed in m/s form B to C is: 33.3547
The speed in m/s form B to C is: 32.4772
The speed in m/s form B to C is: 31.5997
The speed in m/s form B to C is: 30.7222
The speed in m/s form B to C is: 29.8447
The speed in m/s form B to C is: 28.9672
The speed in m/s form B to C is: 28.0896
The speed in m/s form B to C is: 27.2121
The speed in m/s form B to C is: 26.3346
The speed in m/s form B to C is: 25.4571
The speed in m/s form B to C is: 24.5796
The speed in m/s form B to C is: 23.7021
The speed in m/s form B to C is: 22.8246
The speed in m/s form B to C is: 21.9471
The speed in m/s form B to C is: 21.0696
The speed in m/s form B to C is: 20.1921
The speed in m/s form B to C is: 19.3146
The speed in m/s form B to C is: 18.4371
The speed in m/s form B to C is: 17.5596
The speed in m/s form B to C is: 16.6821
The speed in m/s form B to C is: 15.8046
The speed in m/s form B to C is: 14.9271
The speed in m/s form B to C is: 14.0496
The speed in m/s form B to C is: 13.1721
The speed in m/s form B to C is: 12.2946
The speed in m/s formB to C is: 11.4171
The speed in m/s form B to C is: 10.5396
The speed in m/s form B to C is: 9.66208
*hkhkkkhkhkhkhkhkhkkhhkhkhhkhkhhkhhhkhkhhkhhkhkhhhkhkhhhhhhkhhhkhhihkhhihihhiiik
In turn 2 the centripetal acceleration is 4.875 m/s"2.
Enter the radius of the turn-2 in metres:



.12

The speed of the new turn is: 7.64853

And in turn-2 the speed is constant.
KEEEIIEIAIAIAAIAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAXhh Kk
The car before the turn 2 decelerates with rate a=0.9g= 8.775 m/s"2.
The time in sec that the car is decelerating is: 0.173367

The time interval from point A to D is: 15.3101

The speed during the deceleration for the turn-2 is: 8.82298

The speed during the deceleration for the turn-2 is: 8.73523

The speed during the deceleration for the turn-2 is: 8.64748

The speed during the deceleration for the turn-2 is: 8.55973

The speed during the deceleration for the turn-2 is: 8.47197

The speed during the deceleration for the turn-2 is: 8.38422

The speed during the deceleration for the turn-2 is: 8.29647

The speed during the deceleration for the turn-2 is: 8.20872

The speed during the deceleration for the turn-2 is: 8.12097

The speed during the deceleration for the turn-2 is: 8.03321

The speed during the deceleration for the turn-2 is: 7.94546

The speed during the deceleration for the turn-2 is: 7.85771

The speed during the deceleration for the turn-2 is: 7.76996

The speed during the deceleration for the turn-2 is: 7.68221
*hkhkhkkhkAhkhkhkhkkkhkhkhkhkhkhkhkhkhkhkhkhhkhhhkhkhhkhhkhkihiiihkhiihhhkihhihhiikiik
Enter the fates of the turn-2:

...45

The time interval that the car is inside the turn is: 1.23161

And the time that exits is:16.715

XOoppova pe to mopanave mapadsrypo (Iapddetypo 4.6) pmopodue va dovpe v
ToOTNTA TOV OWTOKIVATOY o€ &va didypoupa (Ewdva 4.3) mov va amekoviCovtar ot

KIWVIOELG TOV OYLLOTOG OVOAVTIKA.
To dbypappa givor to €ENG:

Eixova 4.4 Adovag X: ypovog (Sec) kor Aéovag y: tayvtnro (M/SEC).
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Hapotnpniosig
Me pavpo ypodpa kot GOUPoA0 «+» ametkovileTot 1) EmTA)LVOT).
Me npdovo ypoua Kot OUPoro «+» ameukovileton 1 emPpddvvon
Me pavpo ypdpo Kot GOUPOAO «-» ametkoviCovia 0l GTPOPEC.
Kot télog pe pmie ypopa kot copforo «+» amewoviCeton n empPpadvvon
HETOED TV GTPOPM®V.

OloxkAnpopévn Awdpour 2

Q¢ o devtepn TEPITTOON OAOKANPOUEVNG O1OPOUNG UTOPEL VO TOPOVGLUGTEL M
exkivnon tov oyNuaTog omd v apyn pog otpoens. Emopévmc, n dwdpoun o gival
1 €KKIVNOT TOL AVTOKIVITOV OO TNV APy TNG OTPOPNG KOl GTN GUVEYELD, 1| GLVEYION
g mopeiag. ‘Enetta g otpoen pmopet var akoAovBel pia gvubeia | o otpoen. H
VAOTOINGT TOL TAPAKATE TPOYPAUUATOS CVOPEPETAL GE GTNV TEPITTMOT OV TO
Oymua Eekva pe pa otpoen (exkivion amd 6Tpoen) Kol 6T GLVEXELN, 0KOAOVOEL Lo
evbeia (Ewova 4.5).

Ewxova 4.5 Aradpoun 2".

Ylomoinon Ipoypaupatoc Oloxkinpmuévne Awdpoung
#include <iostream.h>
#include <Math.h>
#include <fstream.h>

/I all parameters in S.I.

float t,t1; //time

float u, umax; //speed

float a, ak;  // acceleration & centripetal acceleration
float r; /lradius

int mrs, mrsl, mrs2; //fates of turns

floatu e, t e; //speed & time

float x, I; //distance

float t_exit, t_ey8eia, t2; //time

float s1, s2; //distance

float ul, w;

int main() {

ofstream my_o_file("strofh_2.txt");
cout<<"Enter centripetal acceleration: "<<endl,
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cin>>ak;

cout<<"Enter radius of turn: "<<endl;

cin>>r;

cout<<"Enter acceleration of the car : "<<endl;
cin>>a;

cout<<"Enter fates of turn: "<<endl;
cin>>mrs;

umax=sqrt(ak*r);

cout<<"The maximum speed that the car needs is: "<<umax<<endl;
my_o_file<<"To umax is: "<<umax<<endl;

t=umax/a;

cout<<"The time interval that the car accelerates is: "<<t<<endl;

for (t1=0;t1<=t;t1=t1+0.01) {
ul=(a*tl);
w=ul/r;
u=sgrt((ul*ul)+(w*w));
cout<<"The speed in m/s is: "<<u<<endl;
my_o_file<<"For "<<t1<<" sec is "<<u<<" m/sec"<<endl;

} //end of for

1=(3.14*r*mrs)/180;
cout<<"The total distance of the turn is: "<<lI<<endl;

s1=(1/2)*a*t;

mrs1=s1*180/3.14*r;

mrs2=mrs-mrs1;

s2=3.14*r*mrs2/180;

t2=s2/umax;

t_exit=t1+t2;

cout<<"The exit time is: "<<t_exit<<endl;

cout<<"After the turn it follows straight."<<endl,
cout<<"Enter the distance in metres in the straight: "<<endl;
cin>>x;

t_ey8eia= sqrt(2*x/a);
cout<<"The time that that car accelerates in the straight line is:

"<<t_ey8eia<<endl;

for (t_e=t_exit+0.01;t_e<=t_ey8eia;t_e=t_e+0.1) {
u_e=umax+a*(t_e-t_exit);
cout<<"The speed in m/s is: "<<u_e<<endl;
my_o_file<<"For "<<t_e<<" sec is "<<u_e<<" m/sec"<<endl,

} //end of for
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} // end of main

Hopaderypa 4.7
270 TOPOKAT® TOPAOELYLLO TOV TPOYPAULOTOS TTOL VAOTTOMONKE o Tave Bewpovue

. . m . , ,
™V KEVIPOLOO emtdyvvon 3,4 —— KoL TV EMTOYVVOT pe T omoia emtraydvet o
se

oymuo 6,2 MY kriva ™mg otpoen stvon 12,3 pétpa kot n otpoen eivon 180

sec?

HO1P®V.
“Output”

Enter centripetal acceleration:
...34
Enter radius of turn:
...12.3
Enter acceleration of the car :
...6.2
Enter fates of turn:
... 180

The maximum speed that the car needs is: 6.46684
The time interval that the car accelerates is: 1.04304
The speed inm/sis: 0

The speed in m/s is: 0.0622046
The speed in m/s is: 0.124409
The speed in m/s is: 0.186614
The speed in m/s is: 0.248818
The speed in m/s is: 0.311023
The speed in m/s is: 0.373227
The speed in m/s is: 0.435432
The speed in m/s is: 0.497636
The speed in m/s is: 0.559841
The speed in m/s is: 0.622046
The speed in m/s is: 0.68425
The speed in m/s is: 0.746455
The speed in m/s is: 0.808659
The speed in m/s is: 0.870864
The speed in m/s is: 0.933069
The speed in m/s is: 0.995273
The speed in m/s is: 1.05748
The speed in m/s is: 1.11968
The speed in m/s is: 1.18189
The speed in m/s is: 1.24409
The speed in m/s is: 1.3063
The speed in m/s is: 1.3685
The speed in m/s is: 1.43071
The speed in m/s is: 1.49291
The speed in m/s is: 1.55511
The speed in m/s is: 1.61732
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The speed in m/s is
The speed in m/s is
The speed in m/s is
The speed in m/s is
The speed in m/s is
The speed in m/s is
The speed in m/s is
The speed in m/s is
The speed in m/s is
The speed in m/s is
The speed in m/s is
The speed in m/s is

The speed in m/s is:
The speed in m/s is:
The speed in m/s is:
The speed in m/s is:
The speed in m/s is:
The speed in m/s is:
The speed in m/s is:
The speed in m/s is:
The speed in m/s is:
The speed in m/s is:
The speed in m/s is:
The speed in m/s is:
The speed in m/s is:
The speed in m/s is:
The speed in m/s is:
The speed in m/s is:
The speed in m/s is:
The speed in m/s is:
The speed in m/s is:
The speed in m/s is:
The speed in m/s is:
The speed in m/s is:
The speed in m/s is:
The speed in m/s is:
The speed in m/s is:
The speed in m/s is:
The speed in m/s is:
The speed in m/s is:
The speed in m/s is:
The speed in m/s is:
The speed in m/s is:
The speed in m/s is:
The speed in m/s is:
The speed in m/s is:
The speed in m/s is:
The speed in m/s is:
The speed in m/s is:
The speed in m/s is:

: 1.67952
:1.74173
: 1.80393
: 1.86614
:1.92834
: 1.99055
1 2.05275
: 2.11496
:2.17716
1 2.23936
: 2.30157
1 2.36377
2.42598
2.48818
2.55039
2.61259
2.6748
2.737
2.7992
2.86141
2.92361
2.98582
3.04802
3.11023
3.17243
3.23464
3.29684
3.35905
3.42125
3.48345
3.54566
3.60786
3.67007
3.73227
3.79448
3.85668
3.91889
3.98109
4.04329
4.1055
4.1677
4.22991
4.29211
4.35432
4.41652
4.47873
4.54093
4.60314
4.66534
472754
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The speed in m/s is: 4.78975
The speed in m/s is: 4.85195
The speed in m/s is: 4.91416
The speed in m/s is: 4.97636
The speed in m/s is: 5.03857
The speed in m/s is: 5.10077
The speed in m/s is: 5.16298
The speed in m/s is: 5.22518
The speed in m/s is: 5.28738
The speed in m/s is: 5.34959
The speed in m/s is: 5.41179
The speed in m/s is: 5.474
The speed in m/s is: 5.5362
The speed in m/s is: 5.59841
The speed in m/s is: 5.66061
The speed in m/s is: 5.72282
The speed in m/s is: 5.78502
The speed in m/s is: 5.84723
The speed in m/s is: 5.90943
The speed in m/s is: 5.97163
The speed in m/s is: 6.03384
The speed in m/s is: 6.09604
The speed in m/s is: 6.15825
The speed in m/s is: 6.22045
The speed in m/s is: 6.28266
The speed in m/s is: 6.34486
The speed in m/s is: 6.40707
The speed in m/s is: 6.46927
The total distance of the turn is: 38.622
The exit time is: 7.02231
After the turn it follows straight.
Enter the distance in metres in the straight:
... 334

The time that that car accelerates in the straight line is :10.3799
The speed in m/s is: 6.52884
The speed in m/s is: 7.14884
The speed in m/s is: 7.76884
The speed in m/s is: 8.38884
The speed in m/s is: 9.00884
The speed in m/s is: 9.62884
The speed in m/s is: 10.2488
The speed in m/s is: 10.8688
The speed in m/s is: 11.4888
The speed in m/s is: 12.1088
The speed in m/s is: 12.7288
The speed in m/s is: 13.3488
The speed in m/s is: 13.9688
The speed in m/s is: 14.5888
The speed in m/s is: 15.2088
The speed in m/s is: 15.8288



The speed in m/s is:
The speed in m/s is:
The speed in m/s is:
The speed in m/s is:
The speed in m/s is:
The speed in m/s is:
The speed in m/s is:
The speed in m/s is:
The speed in m/s is:
The speed in m/s is:
The speed in m/s is:
The speed in m/s is:
The speed in m/s is:
The speed in m/s is:
The speed in m/s is:
The speed in m/s is:
The speed in m/s is:
The speed in m/s is:

16.4489
17.0689
17.6889
18.3089
18.9289
19.5489
20.1689
20.7889
21.4089
22.0289
22.6489
23.2689
23.8889
24.5089
25.1289
25.7489
26.3689
26.9889

Ao 10 TOpOTAVEO TAPAOELYIO TPOKVTTEL VA OAYPOULO TOV OVTITPOCMOTEVEL TIV
petofoAn TG ToyvTNTOG ©E ouviptnon pe tov ypovo. To ddypappo ovtd

anewoviCetar omnv Ewodva 4.6.

Eixova 4.6 Acovag X: ypovog (Sec) kow Alovag y: toydTnro (M/ISEC).

TopoTnpneseic

e  Me pavpo ypopa amewoviCetor 1 ToLTNTO CTNV APYN TNG OTPOPNS OTOV TO
OYNUO ETLTOYVVEL.
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e Me npdovo ypdpo omekovileTor 1 TaydTNTA TOL GLTOKIVATOL GTO JEVTEPO
TULOL TNG GTPOPNG OTOV TO OYNUA dLoTNPEL 6TABEPT TNV TOYLTNTA TOV.

e Me umie ypopo omekoviCeTon 1 TOOTNTO TOV CVTOKIVITOL UETE TO TEPUS TNG
otpognc. Eivar 1o tpito tunpa, av pmopoldue vo yopicovpe v dadpoun o€
TUNLOTO.

Oloxinpouévn Awadpoun 3
2V TEPITTOOT TG OAOKANPOUEVNG dtadpoung 3 TapabéTovpe TV vVAoTOINGN £VOG
TPOYPAULOTOC 6TO 07010 TO dymua Ba £yl TNV ekkivion Tov 6TV €16050 piag
otpons. To Oymua Ba emTaydvel Katd T0 EMTPENTO TPOKEWEVOL VoL O1EADEL amd TN
OGTPOPY| KOl OTN] GLVEYELD EVPIGKOUEVO 6TV €VOein Vo avamTOEEL Lo LEYIOTN
TOOTNTO KoL TNV O10TNPNGEL LEYPL T GTLYT| TOL TO Oynpa o dtavicet Eva
emBountod drbotnua oty gvbeia. BéPata, av to ddotnua ovtd etvan waitepa pkpd
70 OyMua Ba emToyvHVEL GLVEXMG UEXPL TO TEPQG ToL draotnuatog (Ewova 4.5).

Ylomoinon Oloxinpouévne Awdpounc 3
#include <iostream.h>

#include <Math.h>

#include <fstream.h>

/ according to S.1.

float t; //time until the car gets umax
float t1; // time

float tol; //total time for the turn

float u; // speed

float umax; // maximum speed

float a; I acceleration in turn

float ak=4.83; // centripetal acceleration
float a_ayt=7.2; //acceleration of the car
float r; // radius

float mrs; // fates of turn

float ui; //speed

float ti; //time

float u_e; // speed

float utel; //speed

floatt_e; //time

float x; // distance in straight

float t_exit; //exit time of the turn

float t_ey8eia; //time for the straight line
float s1; // distance for getting umax
float sol; // distance of the turn

float us; //speed

float ts; //speed

float s; //distance

int main() {
ofstream my_o_file("strofh_2.txt");
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cout<<"The acceleration for a car in the straight line is:"<<a_ayt<<"
m/s"2."<<endl;

cout<<"The centripetal acceleration is:"<<ak<<" m/s"2."<<endl;

cout<<"Enter the radius of the turn in metres: "<<endl;
cin>>r;

cout<<"Enter the fates of the turn: "<<endl;

cin>>mrs;

Il a”2+rak"2=a_ayt"2

a=sqrt((a_ayt*a_ayt)-(ak*ak));

cout<<"Acceleration during the turn is "<<a<<" m/sec”2."<<endl;
my_o_file<<"Acceleration during the turn is: "<<a<<" m/sec”2."<<endl,

umax=sqrt(ak*r); //ak=(umax”"2)/r

cout<<"The maximum speed that the car gets for acceleration a in m/s is:
"<<umax<<endl;

my_o_file<<"The umax in m/s is: "<<umax<<endl,

sol=(3.14*r*mrs)/180;
cout<<"The arc of the turn is: "<<sol<<" metra."<<endl;
my_o_file<<"The arc of the turn is: "<<sol<<" metra."<<end];

tol=sqrt(sol/a); //a=sol/tol"2

cout<<"Total time that the car gets throw the turn : "<<tol<<" sec."<<endl;

my_o_file<<" Total time that the car gets throw the turn : "<<tol<<"
sec."<<endl;

t=umax/a; //a=umax/t
cout<<"The time interval that the car needs to get Umax is "<<t<<endl;
my_o_file<<"The time interval that the car needs to get Umax is:"<<t<<endl;

sl=t*t*a; /la=sl/t"2

cout<<"The distance that needs to get Umax is: "<<s1<<" metra."<<endl;

my_o_file<<" The distance that needs to get Umax is: "<<sl<<"
metra."<<end|;

if (sol>sl) {
cout<<"Total arc of the turn is longer than the arc of acceleration."<<endl;

cout<<"So the car accelerates, and after the "<<t<<" second the speed is
constant."<<endl;

my_o_file<<"Total arc of the turn is longer than the arc of acceleration
"<<endl,

my_o_file<<" So the car accelerates, and after the "<<t<<" second the
speed is constant."<<endl;

/I getting speed when the total arc of the turn is longer than the arc that
accelerates
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for (t1=0;t1<=t;t1=t1+0.01) {
u=a*tl,
cout<<"The speed in m/s is: "<<u<<endl;
my_o_file<<"For "<<t1<<" sec the speed is "<<u<<" m/sec"<<endl;

} // end of for

H n n .
my_O_fI Ie<< hhkhkkkhkhkkkhkhkkkhkhkkkhhhkkhkikkhkikhkkhkhhkkhkihkhkihkhkkihikiikk <<end I ;

for (ti=t+0.001;ti<=tol;ti=ti+0.01) {
ui=umax;
cout<<"The speed is: "<<ui<<" m/s."<<endl;
my_o_file<<"For "<<ti<<" sec the speed is "<<ui<<" m/sec"<<endl,

} //end of for

1 Nk kkkkkkhkkhhkhkhkhkhkhkhkhkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkihkhhihiiiiiiiiix! .
my_o_file<< <<endl;

} // end of if
else if (sol<sl) {
cout<<"Total arc of the turn is shorter than the accelerating arc to get
Umax."<<endl;

cout<<"So the car during the turn it will accelerate all the
time."<<endl;

my_o_file<<" Total arc of the turn is shorter than the accelerating arc
to get Umax ."<<endl;

my_o_file<<" So the car during the turn it will accelerate all the
time."<<endl;

/ffinding speed when total arc of turn < arc of acceleration

s=sol;
for (ts=0;ts<=tol;ts=ts+0.1) {
us=a*ts;
cout<<"The speed is: "<<us<<" m/s."<<endl;
my_o_file<<"For "<<ts<<" sec the speed is "<<us<<"
m/sec"<<endl;
} //end of for

my 0 fiIe<<"*************************************"<<endI-
} // end of else if
else {

cout<<"Total arc of the turn is equal to arc of getting Umax"<<endl;

my_o_file<<"Total arc of the turn is equal to arc of getting Umax.
"<<endl,
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for (t1=0;t1<=t;t1=t1+0.01) {
u=a*tl;
cout<<"The speed in m/s is: "<<u<<endl;
my_o_file<<"For "<<t1<<" sec the speed is "<<u<<"
m/sec"<<endl;
} //end of for

my 0 fi Ie<<"**********************************"<<e nd I .
—_ )

} /lend of else

t_exit=tol;
cout<<"Exit time from the turn in sec is: "<<t_exit<<endl,
my_o_file<<™ Exit time from the turn in sec is: "<<t_exit<<endl;

cout<<"After the turn there is a straight line. "<<endl,
my_o_file<<"After the turn there is a straight line."<<endl;

cout<<"Enter the distance in the straight line in metres: "<<endl;
cin>>Xx;

t_ey8eia= sqrt(2*x/a_ayt);

/Ifinding time for acceleration in straight line

cout<<"Time for acceleration in straight line: "<<t_ey8eia<<endl;
my_o_file<<" Time for acceleration in straight line: "<<t_ey8eia<<end],

for (t_e=t_exit+0.001;t_e<(t_ey8eia+t_exit);t e=t e+0.1) {
if (sol>s1) {
u_e=umax+(a_ayt*(t_e-t_exit));
/Ispeed in straight when total arc of turn is longer than the arc of
acceleration
} /lend of if
else if (sol<sl) {
u_e=us+(a_ayt*(t_e-t_exit));
/1 speed in straight when total arc of turn is shorter than the arc
of acceleration

} // end of else if
else {
u_e=u+(a_ayt*(t_e-t_exit));
/I speed in straight when total arc of turn is equal to the arc of
acceleration
}// end of else

if (u_e>60) {
utel=60;
cout<<"The speed in m/s is: "<<utel<<endl,
my_o_file<<"For "<<t_e<<" sec the speed is "<<utel<<"
m/sec"<<endl;
} /lend of if
else {
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utel=u_e;
cout<<"The speed in m/s is: "<<utel<<endl;
my_o_file<<"For "<<t_e<<" sec the speed is "<<utel<<"
m/sec"<<endl;
} /lend of else
} //end of for
} //'end of main

Hapatnpnosig
Onwg eivon epeavég Exovpe apyIKoTOUCEL TV EMLTAYVVGT TOL TO OYNLLO LWTOPEL VO
avantoéel oty gubeia kat tov puOud aAlayng katevBvuvong (ak). Q¢ 16680vg
Bétovpe TV akTiva TG OTPOENG KOt TIG HOTPES TNG. XTO TPOYPOUL, ETIONG,
UTOPOVLLE VO SIOKPIVOVLLE TPELG TEPIMTMGELS TOV TO OYNUa puropel vo SEADEL TG
OTPOPNG Ko £TELTA OVO TEPUTTAOGCELS Yo TNV €vBeia. O mepmtdoelg eivat: o) OTavV TO
OYMUO EMTOYVVEL ATOKTA TV HEYLOTI TOYVTNTA KOl GTY] GLUVEYELD, Y10 Vo EEEAOEL TNG
oTpoPNg dtnpel otabepn TV ToOLTNTA TOV, B) dTAV dEV ATMOKTA TNV UEYIOTN
ToYOTNTO KoL ETTOYOVEL CLVEXDS LEYPL TNV £E000 Kal Y) OTav To Oynuo Bo omoKToEt
™V Pyt ToOTNTe TNV oTtyun TG €£0d0v. Opme, Hetd to TéAog TG oTPOPNS
akoAovBet evbeia. H mpdtn mepintwon mov umopovpe va dtakpivoope ivor 6tov 1o
OO EMTOYOVEL KO OTOKTA piot LEY1STN TovTNnTa. (TB0vEOV TN HEYIGT TOVTNTA TOV
OLTOKIVITOV) Ko TNV dtotnpel péypt tn otryun mov Ba £yl d1ovuoeL TV emBuunT)
andotact. Evo, n 0ebtepn mepintmwon ivar 6tav to oynuo e€epyodpevo amd
OTPOPY| ETMTOYVVEL GLVEYMG S1oVOOVTOG £TCL TNV emBounty amdctacn oty evbeia,
YOPIG VO ATOKTNOEL TNV UEYIGTN TOYVTNTA TOV.

Hopaderypa 4.8
IMa eicodo axtivag 12 pétpwv kat ot poipeg g otpoen va eivan 180°, evd n
andotacn mov Ba dtvuoel otny evbeia va givon 334 pétpa.

“Output”
Acceleration during the turn is: 5.33958 m/sec2.
The maximum speed that the car gets for acceleration a in m/s is: 7.61315
The arc of the turn is: 37.68 metra.
Total time that the car gets throw the turn: 2.65645 sec.
The time interval that the car needs to get Umax is: 1.4258
The distance that needs to get Umax is: 10.8548 metres.
Total arc of the turn is longer than the arc of acceleration.
So the car accelerates, and after the 1.4258 second the speed is constant.
For 0 sec the speed is 0 m/sec
For 0.01 sec the speed is 0.0533958 m/sec
For 0.02 sec the speed is 0.106792 m/sec
For 0.03 sec the speed is 0.160187 m/sec
For 0.04 sec the speed is 0.213583 m/sec
For 0.05 sec the speed is 0.266979 m/sec
For 0.06 sec the speed is 0.320375 m/sec
For 0.07 sec the speed is 0.373771 m/sec
For 0.08 sec the speed is 0.427166 m/sec
For 0.09 sec the speed is 0.480562 m/sec
For 0.1 sec the speed is 0.533958 m/sec

84



For 0.11 sec the speed is 0.587354 m/sec
For 0.12 sec the speed is 0.640749 m/sec
For 0.13 sec the speed is 0.694145 m/sec
For 0.14 sec the speed is 0.747541 m/sec
For 0.15 sec the speed is 0.800937 m/sec
For 0.16 sec the speed is 0.854333 m/sec
For 0.17 sec the speed is 0.907728 m/sec
For 0.18 sec the speed is 0.961124 m/sec
For 0.19 sec the speed is 1.01452 m/sec
For 0.2 sec the speed is 1.06792 m/sec
For 0.21 sec the speed is 1.12131 m/sec
For 0.22 sec the speed is 1.17471 m/sec
For 0.23 sec the speed is 1.2281 m/sec
For 0.24 sec the speed is 1.2815 m/sec
For 0.25 sec the speed is 1.3349 m/sec
For 0.26 sec the speed is 1.38829 m/sec
For 0.27 sec the speed is 1.44169 m/sec
For 0.28 sec the speed is 1.49508 m/sec
For 0.29 sec the speed is 1.54848 m/sec
For 0.3 sec the speed is 1.60187 m/sec
For 0.31 sec the speed is 1.65527 m/sec
For 0.32 sec the speed is 1.70867 m/sec
For 0.33 sec the speed is 1.76206 m/sec
For 0.34 sec the speed is 1.81546 m/sec
For 0.35 sec the speed is 1.86885 m/sec
For 0.36 sec the speed is 1.92225 m/sec
For 0.37 sec the speed is 1.97564 m/sec
For 0.38 sec the speed is 2.02904 m/sec
For 0.39 sec the speed is 2.08244 m/sec
For 0.4 sec the speed is 2.13583 m/sec
For 0.41 sec the speed is 2.18923 m/sec
For 0.42 sec the speed is 2.24262 m/sec
For 0.43 sec the speed is 2.29602 m/sec
For 0.44 sec the speed is 2.34941 m/sec
For 0.45 sec the speed is 2.40281 m/sec
For 0.46 sec the speed is 2.45621 m/sec
For 0.47 sec the speed is 2.5096 m/sec
For 0.48 sec the speed is 2.563 m/sec
For 0.49 sec the speed is 2.61639 m/sec
For 0.5 sec the speed is 2.66979 m/sec
For 0.51 sec the speed is 2.72318 m/sec
For 0.52 sec the speed is 2.77658 m/sec
For 0.53 sec the speed is 2.82998 m/sec
For 0.54 sec the speed is 2.88337 m/sec
For 0.55 sec the speed is 2.93677 m/sec
For 0.56 sec the speed is 2.99016 m/sec
For 0.57 sec the speed is 3.04356 m/sec
For 0.58 sec the speed is 3.09695 m/sec
For 0.59 sec the speed is 3.15035 m/sec
For 0.6 sec the speed is 3.20375 m/sec
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For 0.61 sec the speed is 3.25714 m/sec

For 0.62 sec the speed is 3.31054 m/sec

For 0.63 sec the speed is 3.36393 m/sec

For 0.64 sec the speed is 3.41733 m/sec

For 0.65 sec the speed is 3.47072 m/sec

For 0.66 sec the speed is 3.52412 m/sec

For 0.67 sec the speed is 3.57752 m/sec

For 0.68 sec the speed is 3.63091 m/sec

For 0.69 sec the speed is 3.68431 m/sec

For 0.7 sec the speed is 3.7377 m/sec

For 0.71 sec the speed is 3.7911 m/sec

For 0.72 sec the speed is 3.84449 m/sec

For 0.73 sec the speed is 3.89789 m/sec

For 0.74 sec the speed is 3.95129 m/sec

For 0.75 sec the speed is 4.00468 m/sec

For 0.76 sec the speed is 4.05808 m/sec

For 0.77 sec the speed is 4.11147 m/sec

For 0.78 sec the speed is 4.16487 m/sec

For 0.79 sec the speed is 4.21826 m/sec

For 0.8 sec the speed is 4.27166 m/sec

For 0.81 sec the speed is 4.32506 m/sec

For 0.82 sec the speed is 4.37845 m/sec

For 0.83 sec the speed is 4.43185 m/sec

For 0.839999 sec the speed is 4.48524 m/sec
For 0.849999 sec the speed is 4.53864 m/sec
For 0.859999 sec the speed is 4.59203 m/sec
For 0.869999 sec the speed is 4.64543 m/sec
For 0.879999 sec the speed is 4.69883 m/sec
For 0.889999 sec the speed is 4.75222 m/sec
For 0.899999 sec the speed is 4.80562 m/sec
For 0.909999 sec the speed is 4.85901 m/sec
For 0.919999 sec the speed is 4.91241 m/sec
For 0.929999 sec the speed is 4.96581 m/sec
For 0.939999 sec the speed is 5.0192 m/sec
For 0.949999 sec the speed is 5.0726 m/sec
For 0.959999 sec the speed is 5.12599 m/sec
For 0.969999 sec the speed is 5.17939 m/sec
For 0.979999 sec the speed is 5.23278 m/sec
For 0.989999 sec the speed is 5.28618 m/sec
For 0.999999 sec the speed is 5.33958 m/sec
For 1.01 sec the speed is 5.39297 m/sec

For 1.02 sec the speed is 5.44637 m/sec

For 1.03 sec the speed is 5.49976 m/sec

For 1.04 sec the speed is 5.55316 m/sec

For 1.05 sec the speed is 5.60655 m/sec

For 1.06 sec the speed is 5.65995 m/sec

For 1.07 sec the speed is 5.71335 m/sec

For 1.08 sec the speed is 5.76674 m/sec

For 1.09 sec the speed is 5.82014 m/sec

For 1.1 sec the speed is 5.87353 m/sec
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For 1.11 sec the speed is 5.92693 m/sec
For 1.12 sec the speed is 5.98032 m/sec
For 1.13 sec the speed is 6.03372 m/sec
For 1.14 sec the speed is 6.08712 m/sec
For 1.15 sec the speed is 6.14051 m/sec
For 1.16 sec the speed is 6.19391 m/sec
For 1.17 sec the speed is 6.2473 m/sec
For 1.18 sec the speed is 6.3007 m/sec
For 1.19 sec the speed is 6.35409 m/sec
For 1.2 sec the speed is 6.40749 m/sec
For 1.21 sec the speed is 6.46089 m/sec
For 1.22 sec the speed is 6.51428 m/sec
For 1.23 sec the speed is 6.56768 m/sec
For 1.24 sec the speed is 6.62107 m/sec
For 1.25 sec the speed is 6.67447 m/sec
For 1.26 sec the speed is 6.72786 m/sec
For 1.27 sec the speed is 6.78126 m/sec
For 1.28 sec the speed is 6.83466 m/sec
For 1.29 sec the speed is 6.88805 m/sec
For 1.3 sec the speed is 6.94145 m/sec
For 1.31 sec the speed is 6.99484 m/sec
For 1.32 sec the speed is 7.04824 m/sec
For 1.33 sec the speed is 7.10163 m/sec
For 1.34 sec the speed is 7.15503 m/sec
For 1.35 sec the speed is 7.20843 m/sec
For 1.36 sec the speed is 7.26182 m/sec
For 1.37 sec the speed is 7.31522 m/sec
For 1.38 sec the speed is 7.36861 m/sec
For 1.39 sec the speed is 7.42201 m/sec
For 1.4 sec the speed is 7.4754 m/sec
For 1.41 sec the speed is 7.5288 m/sec
For 1.42 sec the speed is 7.5822 m/sec

R R R R R R R T R R R R R R R R R R R R R R R R R R AR R A R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R e e e

For 1.4268 sec the speed is 7.61315 m/sec
For 1.4368 sec the speed is 7.61315 m/sec
For 1.4468 sec the speed is 7.61315 m/sec
For 1.4568 sec the speed is 7.61315 m/sec
For 1.4668 sec the speed is 7.61315 m/sec
For 1.4768 sec the speed is 7.61315 m/sec
For 1.4868 sec the speed is 7.61315 m/sec
For 1.4968 sec the speed is 7.61315 m/sec
For 1.5068 sec the speed is 7.61315 m/sec
For 1.5168 sec the speed is 7.61315 m/sec
For 1.5268 sec the speed is 7.61315 m/sec
For 1.5368 sec the speed is 7.61315 m/sec
For 1.5468 sec the speed is 7.61315 m/sec
For 1.5568 sec the speed is 7.61315 m/sec
For 1.5668 sec the speed is 7.61315 m/sec
For 1.5768 sec the speed is 7.61315 m/sec
For 1.5868 sec the speed is 7.61315 m/sec
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For 1.5968 sec the speed is 7.61315 m/sec
For 1.6068 sec the speed is 7.61315 m/sec
For 1.6168 sec the speed is 7.61315 m/sec
For 1.6268 sec the speed is 7.61315 m/sec
For 1.6368 sec the speed is 7.61315 m/sec
For 1.6468 sec the speed is 7.61315 m/sec
For 1.6568 sec the speed is 7.61315 m/sec
For 1.6668 sec the speed is 7.61315 m/sec
For 1.6768 sec the speed is 7.61315 m/sec
For 1.6868 sec the speed is 7.61315 m/sec
For 1.6968 sec the speed is 7.61315 m/sec
For 1.7068 sec the speed is 7.61315 m/sec
For 1.7168 sec the speed is 7.61315 m/sec
For 1.7268 sec the speed is 7.61315 m/sec
For 1.7368 sec the speed is 7.61315 m/sec
For 1.7468 sec the speed is 7.61315 m/sec
For 1.7568 sec the speed is 7.61315 m/sec
For 1.7668 sec the speed is 7.61315 m/sec
For 1.7768 sec the speed is 7.61315 m/sec
For 1.7868 sec the speed is 7.61315 m/sec
For 1.7968 sec the speed is 7.61315 m/sec
For 1.8068 sec the speed is 7.61315 m/sec
For 1.81679 sec the speed is 7.61315 m/sec
For 1.82679 sec the speed is 7.61315 m/sec
For 1.83679 sec the speed is 7.61315 m/sec
For 1.84679 sec the speed is 7.61315 m/sec
For 1.85679 sec the speed is 7.61315 m/sec
For 1.86679 sec the speed is 7.61315 m/sec
For 1.87679 sec the speed is 7.61315 m/sec
For 1.88679 sec the speed is 7.61315 m/sec
For 1.89679 sec the speed is 7.61315 m/sec
For 1.90679 sec the speed is 7.61315 m/sec
For 1.91679 sec the speed is 7.61315 m/sec
For 1.92679 sec the speed is 7.61315 m/sec
For 1.93679 sec the speed is 7.61315 m/sec
For 1.94679 sec the speed is 7.61315 m/sec
For 1.95679 sec the speed is 7.61315 m/sec
For 1.96679 sec the speed is 7.61315 m/sec
For 1.97679 sec the speed is 7.61315 m/sec
For 1.98679 sec the speed is 7.61315 m/sec
For 1.99679 sec the speed is 7.61315 m/sec
For 2.00679 sec the speed is 7.61315 m/sec
For 2.01679 sec the speed is 7.61315 m/sec
For 2.02679 sec the speed is 7.61315 m/sec
For 2.03679 sec the speed is 7.61315 m/sec
For 2.04679 sec the speed is 7.61315 m/sec
For 2.05679 sec the speed is 7.61315 m/sec
For 2.06679 sec the speed is 7.61315 m/sec
For 2.07679 sec the speed is 7.61315 m/sec
For 2.08679 sec the speed is 7.61315 m/sec
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For 2.09679 sec the speed is 7.61315 m/sec
For 2.10679 sec the speed is 7.61315 m/sec
For 2.11679 sec the speed is 7.61315 m/sec
For 2.12679 sec the speed is 7.61315 m/sec
For 2.13679 sec the speed is 7.61315 m/sec
For 2.14679 sec the speed is 7.61315 m/sec
For 2.15679 sec the speed is 7.61315 m/sec
For 2.16679 sec the speed is 7.61315 m/sec
For 2.17679 sec the speed is 7.61315 m/sec
For 2.18679 sec the speed is 7.61315 m/sec
For 2.19679 sec the speed is 7.61315 m/sec
For 2.20679 sec the speed is 7.61315 m/sec
For 2.21679 sec the speed is 7.61315 m/sec
For 2.22679 sec the speed is 7.61315 m/sec
For 2.23679 sec the speed is 7.61315 m/sec
For 2.24679 sec the speed is 7.61315 m/sec
For 2.25679 sec the speed is 7.61315 m/sec
For 2.26679 sec the speed is 7.61315 m/sec
For 2.27679 sec the speed is 7.61315 m/sec
For 2.28679 sec the speed is 7.61315 m/sec
For 2.29679 sec the speed is 7.61315 m/sec
For 2.30679 sec the speed is 7.61315 m/sec
For 2.31679 sec the speed is 7.61315 m/sec
For 2.32679 sec the speed is 7.61315 m/sec
For 2.33679 sec the speed is 7.61315 m/sec
For 2.34679 sec the speed is 7.61315 m/sec
For 2.35679 sec the speed is 7.61315 m/sec
For 2.36679 sec the speed is 7.61315 m/sec
For 2.37679 sec the speed is 7.61315 m/sec
For 2.38679 sec the speed is 7.61315 m/sec
For 2.39679 sec the speed is 7.61315 m/sec
For 2.40679 sec the speed is 7.61315 m/sec
For 2.41679 sec the speed is 7.61315 m/sec
For 2.42679 sec the speed is 7.61315 m/sec
For 2.43679 sec the speed is 7.61315 m/sec
For 2.44679 sec the speed is 7.61315 m/sec
For 2.45679 sec the speed is 7.61315 m/sec
For 2.46679 sec the speed is 7.61315 m/sec
For 2.47679 sec the speed is 7.61315 m/sec
For 2.48679 sec the speed is 7.61315 m/sec
For 2.49679 sec the speed is 7.61315 m/sec
For 2.50679 sec the speed is 7.61315 m/sec
For 2.51679 sec the speed is 7.61315 m/sec
For 2.52679 sec the speed is 7.61315 m/sec
For 2.53679 sec the speed is 7.61315 m/sec
For 2.54679 sec the speed is 7.61315 m/sec
For 2.55679 sec the speed is 7.61315 m/sec
For 2.56679 sec the speed is 7.61315 m/sec
For 2.57679 sec the speed is 7.61315 m/sec
For 2.58679 sec the speed is 7.61315 m/sec
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For 2.59679 sec the speed is 7.61315 m/sec
For 2.60679 sec the speed is 7.61315 m/sec
For 2.61679 sec the speed is 7.61315 m/sec
For 2.62679 sec the speed is 7.61315 m/sec
For 2.63679 sec the speed is 7.61315 m/sec
For 2.64679 sec the speed is 7.61315 m/sec

*hhkkkhkhkhkkhkhkhkkhhkhkkhkhkhkkhkhhkkhhhkkhhhkhhhkhhhkhkhhkhkhhkhkkhhkhkkihkhkkihhkkihhkkihhkkikihkkihhkkhhihkkhihkiiikk

Exit time from the turn in sec is: 2.65645
After the turn there is a straight line.

Time for acceleration in straight line: 9.77525

For 2.65745 sec the speed is 7.62035 m/sec
For 2.75745 sec the speed is 8.34035 m/sec
For 2.85745 sec the speed is 9.06034 m/sec
For 2.95745 sec the speed is 9.78034 m/sec
For 3.05745 sec the speed is 10.5003 m/sec
For 3.15745 sec the speed is 11.2203 m/sec
For 3.25745 sec the speed is 11.9403 m/sec
For 3.35745 sec the speed is 12.6603 m/sec
For 3.45745 sec the speed is 13.3803 m/sec
For 3.55745 sec the speed is 14.1003 m/sec
For 3.65745 sec the speed is 14.8203 m/sec
For 3.75745 sec the speed is 15.5403 m/sec
For 3.85745 sec the speed is 16.2603 m/sec
For 3.95745 sec the speed is 16.9803 m/sec
For 4.05745 sec the speed is 17.7003 m/sec
For 4.15745 sec the speed is 18.4203 m/sec
For 4.25745 sec the speed is 19.1403 m/sec
For 4.35745 sec the speed is 19.8603 m/sec
For 4.45745 sec the speed is 20.5803 m/sec
For 4.55745 sec the speed is 21.3003 m/sec
For 4.65745 sec the speed is 22.0203 m/sec
For 4.75745 sec the speed is 22.7403 m/sec
For 4.85745 sec the speed is 23.4603 m/sec
For 4.95745 sec the speed is 24.1803 m/sec
For 5.05745 sec the speed is 24.9003 m/sec
For 5.15745 sec the speed is 25.6203 m/sec
For 5.25745 sec the speed is 26.3403 m/sec
For 5.35745 sec the speed is 27.0603 m/sec
For 5.45745 sec the speed is 27.7803 m/sec
For 5.55745 sec the speed is 28.5003 m/sec
For 5.65745 sec the speed is 29.2203 m/sec
For 5.75745 sec the speed is 29.9403 m/sec
For 5.85745 sec the speed is 30.6603 m/sec
For 5.95745 sec the speed is 31.3803 m/sec
For 6.05745 sec the speed is 32.1003 m/sec
For 6.15745 sec the speed is 32.8203 m/sec
For 6.25745 sec the speed is 33.5403 m/sec
For 6.35745 sec the speed is 34.2603 m/sec
For 6.45745 sec the speed is 34.9803 m/sec
For 6.55745 sec the speed is 35.7003 m/sec
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For 6.65745 sec the speed is 36.4203 m/sec
For 6.75745 sec the speed is 37.1403 m/sec
For 6.85745 sec the speed is 37.8603 m/sec
For 6.95745 sec the speed is 38.5803 m/sec
For 7.05745 sec the speed is 39.3003 m/sec
For 7.15745 sec the speed is 40.0203 m/sec
For 7.25745 sec the speed is 40.7403 m/sec
For 7.35745 sec the speed is 41.4603 m/sec
For 7.45745 sec the speed is 42.1803 m/sec
For 7.55745 sec the speed is 42.9003 m/sec
For 7.65745 sec the speed is 43.6203 m/sec
For 7.75745 sec the speed is 44.3403 m/sec
For 7.85745 sec the speed is 45.0603 m/sec
For 7.95745 sec the speed is 45.7803 m/sec
For 8.05745 sec the speed is 46.5003 m/sec
For 8.15745 sec the speed is 47.2203 m/sec
For 8.25745 sec the speed is 47.9403 m/sec
For 8.35745 sec the speed is 48.6603 m/sec
For 8.45745 sec the speed is 49.3803 m/sec
For 8.55745 sec the speed is 50.1003 m/sec
For 8.65745 sec the speed is 50.8203 m/sec
For 8.75745 sec the speed is 51.5403 m/sec
For 8.85745 sec the speed is 52.2603 m/sec
For 8.95745 sec the speed is 52.9803 m/sec
For 9.05745 sec the speed is 53.7003 m/sec
For 9.15745 sec the speed is 54.4203 m/sec
For 9.25745 sec the speed is 55.1403 m/sec
For 9.35745 sec the speed is 55.8603 m/sec
For 9.45745 sec the speed is 56.5804 m/sec
For 9.55745 sec the speed is 57.3004 m/sec
For 9.65745 sec the speed is 58.0204 m/sec
For 9.75745 sec the speed is 58.7404 m/sec
For 9.85745 sec the speed is 59.4604 m/sec
For 9.95745 sec the speed is 60 m/sec
For 10.0575 sec the speed is 60 m/sec
For 10.1575 sec the speed is 60 m/sec
For 10.2575 sec the speed is 60 m/sec
For 10.3575 sec the speed is 60 m/sec
For 10.4575 sec the speed is 60 m/sec
For 10.5575 sec the speed is 60 m/sec
For 10.6575 sec the speed is 60 m/sec
For 10.7575 sec the speed is 60 m/sec
For 10.8575 sec the speed is 60 m/sec
For 10.9575 sec the speed is 60 m/sec
For 11.0575 sec the speed is 60 m/sec
For 11.1575 sec the speed is 60 m/sec
For 11.2575 sec the speed is 60 m/sec
For 11.3575 sec the speed is 60 m/sec
For 11.4575 sec the speed is 60 m/sec
For 11.5575 sec the speed is 60 m/sec
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For 11.6575 sec the speed is 60 m/sec
For 11.7575 sec the speed is 60 m/sec
For 11.8575 sec the speed is 60 m/sec
For 11.9575 sec the speed is 60 m/sec
For 12.0575 sec the speed is 60 m/sec
For 12.1575 sec the speed is 60 m/sec
For 12.2575 sec the speed is 60 m/sec
For 12.3575 sec the speed is 60 m/sec

XopaKTNPIoTIKN YPOPIKN OTEIKOVIOT TOV TAPUTAVE® ToPadElyLatog eppaviCeTon
otV Ewova 4.7. Mropodpe va dodpe v avénon g taydtntog kabmg to oynuo
emrayOHvel, LEYPL va avamtHEel TV KaTdAANAN ToyvTNTO. AKoAovOel éva ddotnua
6oL T0 OYNua St pel oTadepn TV TOOLTNTE TOL MG TN oTIYUN oL Oal eEEADEL atd
™ oTpoPn. Metd TV ££050 TOL Amd TN GTPOPT TO OYNUA EMTOYVVEL Ko TAAL, PEXPL
Vo avomTOEEL TNV LEYIOTT TOYVTNTA KO VoL TV oot prioel otafepr| yio OAO 1O
daotnua Tov Bo Kiveital.

Eixéva 4.7 Orov otov aéova X eivai o ypovog oe Seconds kai atov aéova Y n taydtnta oe
m/sec.

Hopdoeryua 4.9
INa gloodo axtivag 250 pétpwv kot o1 poipeg g otpoen va givar 30°, evd o
dtonua Tov Ba dtavicet To dynuo oty gvbeia Ba ivar 500 pétpa, Exovpe:

“Output”
Acceleration during the turn is: 5.33958 m/sec”2.
The maximum speed that the car gets for acceleration a in m/s is: 34.7491
The arc of the turn is: 218.056 metra.
Total time that the car gets throw the turn: 6.39043 sec.
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The time interval that the car needs to get Umax is: 6.50784
The distance that needs to get Umax is: 226.141 metres.
Total arc of the turn is shorter than the accelerating arc to get Umax.
So the car during the turn it will accelerate all the time.
For 0 sec the speed is 0 m/sec

For 0.1 sec the speed is 0.533958 m/sec
For 0.2 sec the speed is 1.06792 m/sec
For 0.3 sec the speed is 1.60187 m/sec
For 0.4 sec the speed is 2.13583 m/sec
For 0.5 sec the speed is 2.66979 m/sec
For 0.6 sec the speed is 3.20375 m/sec
For 0.7 sec the speed is 3.73771 m/sec
For 0.8 sec the speed is 4.27166 m/sec
For 0.9 sec the speed is 4.80562 m/sec
For 1 sec the speed is 5.33958 m/sec
For 1.1 sec the speed is 5.87354 m/sec
For 1.2 sec the speed is 6.4075 m/sec
For 1.3 sec the speed is 6.94145 m/sec
For 1.4 sec the speed is 7.47541 m/sec
For 1.5 sec the speed is 8.00937 m/sec
For 1.6 sec the speed is 8.54333 m/sec
For 1.7 sec the speed is 9.07728 m/sec
For 1.8 sec the speed is 9.61124 m/sec
For 1.9 sec the speed is 10.1452 m/sec
For 2 sec the speed is 10.6792 m/sec
For 2.1 sec the speed is 11.2131 m/sec
For 2.2 sec the speed is 11.7471 m/sec
For 2.3 sec the speed is 12.281 m/sec
For 2.4 sec the speed is 12.815 m/sec
For 2.5 sec the speed is 13.3489 m/sec
For 2.6 sec the speed is 13.8829 m/sec
For 2.7 sec the speed is 14.4169 m/sec
For 2.8 sec the speed is 14.9508 m/sec
For 2.9 sec the speed is 15.4848 m/sec
For 3 sec the speed is 16.0187 m/sec
For 3.1 sec the speed is 16.5527 m/sec
For 3.2 sec the speed is 17.0866 m/sec
For 3.3 sec the speed is 17.6206 m/sec
For 3.4 sec the speed is 18.1546 m/sec
For 3.5 sec the speed is 18.6885 m/sec
For 3.6 sec the speed is 19.2225 m/sec
For 3.7 sec the speed is 19.7564 m/sec
For 3.8 sec the speed is 20.2904 m/sec
For 3.9 sec the speed is 20.8243 m/sec
For 4 sec the speed is 21.3583 m/sec
For 4.1 sec the speed is 21.8923 m/sec
For 4.2 sec the speed is 22.4262 m/sec
For 4.3 sec the speed is 22.9602 m/sec
For 4.4 sec the speed is 23.4941 m/sec
For 4.5 sec the speed is 24.0281 m/sec



For 4.6 sec the speed is 24.5621 m/sec
For 4.7 sec the speed is 25.096 m/sec
For 4.8 sec the speed is 25.63 m/sec
For 4.9 sec the speed is 26.1639 m/sec
For 5 sec the speed is 26.6979 m/sec
For 5.1 sec the speed is 27.2318 m/sec
For 5.2 sec the speed is 27.7658 m/sec
For 5.3 sec the speed is 28.2998 m/sec
For 5.4 sec the speed is 28.8337 m/sec
For 5.5 sec the speed is 29.3677 m/sec
For 5.6 sec the speed is 29.9016 m/sec
For 5.7 sec the speed is 30.4356 m/sec
For 5.8 sec the speed is 30.9695 m/sec
For 5.9 sec the speed is 31.5035 m/sec
For 6 sec the speed is 32.0375 m/sec
For 6.1 sec the speed is 32.5714 m/sec
For 6.2 sec the speed is 33.1054 m/sec
For 6.3 sec the speed is 33.6393 m/sec

*hkhkhkkhkhkhkhkhkhkkhhkhkhhhkhhhkhhhkhhhkhhhkhkhhkhhhhkhkhkhkhhhhhhkihhhhhhhhhhhhihhkihhiikiiikkx

Exit time from the turn in sec is: 6.39043
After the turn there is a straight line.

Time for acceleration in straight line: 10.5409

For 6.39143 sec the speed is 33.6465 m/sec
For 6.49143 sec the speed is 34.3665 m/sec
For 6.59143 sec the speed is 35.0865 m/sec
For 6.69143 sec the speed is 35.8065 m/sec
For 6.79143 sec the speed is 36.5265 m/sec
For 6.89143 sec the speed is 37.2465 m/sec
For 6.99143 sec the speed is 37.9665 m/sec
For 7.09143 sec the speed is 38.6865 m/sec
For 7.19143 sec the speed is 39.4065 m/sec
For 7.29143 sec the speed is 40.1265 m/sec
For 7.39143 sec the speed is 40.8465 m/sec
For 7.49143 sec the speed is 41.5665 m/sec
For 7.59143 sec the speed is 42.2865 m/sec
For 7.69143 sec the speed is 43.0065 m/sec
For 7.79143 sec the speed is 43.7265 m/sec
For 7.89143 sec the speed is 44.4465 m/sec
For 7.99143 sec the speed is 45.1665 m/sec
For 8.09143 sec the speed is 45.8865 m/sec
For 8.19143 sec the speed is 46.6065 m/sec
For 8.29143 sec the speed is 47.3265 m/sec
For 8.39143 sec the speed is 48.0465 m/sec
For 8.49143 sec the speed is 48.7665 m/sec
For 8.59143 sec the speed is 49.4865 m/sec
For 8.69143 sec the speed is 50.2065 m/sec
For 8.79143 sec the speed is 50.9265 m/sec
For 8.89143 sec the speed is 51.6465 m/sec
For 8.99143 sec the speed is 52.3665 m/sec
For 9.09143 sec the speed is 53.0865 m/sec
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For 9.19143 sec the speed is 53.8065 m/sec
For 9.29143 sec the speed is 54.5265 m/sec
For 9.39143 sec the speed is 55.2466 m/sec
For 9.49143 sec the speed is 55.9666 m/sec
For 9.59143 sec the speed is 56.6866 m/sec
For 9.69143 sec the speed is 57.4066 m/sec
For 9.79144 sec the speed is 58.1266 m/sec
For 9.89144 sec the speed is 58.8466 m/sec
For 9.99144 sec the speed is 59.5666 m/sec
For 10.0914 sec the speed is 60 m/sec
For 10.1914 sec the speed is 60 m/sec
For 10.2914 sec the speed is 60 m/sec
For 10.3914 sec the speed is 60 m/sec
For 10.4914 sec the speed is 60 m/sec
For 10.5914 sec the speed is 60 m/sec
For 10.6914 sec the speed is 60 m/sec
For 10.7914 sec the speed is 60 m/sec
For 10.8914 sec the speed is 60 m/sec
For 10.9914 sec the speed is 60 m/sec
For 11.0914 sec the speed is 60 m/sec
For 11.1914 sec the speed is 60 m/sec
For 11.2914 sec the speed is 60 m/sec
For 11.3914 sec the speed is 60 m/sec
For 11.4914 sec the speed is 60 m/sec
For 11.5914 sec the speed is 60 m/sec
For 11.6914 sec the speed is 60 m/sec
For 11.7914 sec the speed is 60 m/sec
For 11.8914 sec the speed is 60 m/sec
For 11.9914 sec the speed is 60 m/sec
For 12.0914 sec the speed is 60 m/sec
For 12.1914 sec the speed is 60 m/sec
For 12.2914 sec the speed is 60 m/sec
For 12.3914 sec the speed is 60 m/sec
For 12.4914 sec the speed is 60 m/sec
For 12.5914 sec the speed is 60 m/sec
For 12.6914 sec the speed is 60 m/sec
For 12.7914 sec the speed is 60 m/sec
For 12.8914 sec the speed is 60 m/sec
For 12.9914 sec the speed is 60 m/sec
For 13.0914 sec the speed is 60 m/sec
For 13.1914 sec the speed is 60 m/sec
For 13.2914 sec the speed is 60 m/sec
For 13.3914 sec the speed is 60 m/sec
For 13.4914 sec the speed is 60 m/sec
For 13.5914 sec the speed is 60 m/sec
For 13.6915 sec the speed is 60 m/sec
For 13.7915 sec the speed is 60 m/sec
For 13.8915 sec the speed is 60 m/sec
For 13.9915 sec the speed is 60 m/sec
For 14.0915 sec the speed is 60 m/sec
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For 14.1915 sec the speed is 60 m/sec
For 14.2915 sec the speed is 60 m/sec
For 14.3915 sec the speed is 60 m/sec
For 14.4915 sec the speed is 60 m/sec
For 14.5915 sec the speed is 60 m/sec
For 14.6915 sec the speed is 60 m/sec
For 14.7915 sec the speed is 60 m/sec
For 14.8915 sec the speed is 60 m/sec
For 14.9915 sec the speed is 60 m/sec
For 15.0915 sec the speed is 60 m/sec
For 15.1915 sec the speed is 60 m/sec
For 15.2915 sec the speed is 60 m/sec
For 15.3915 sec the speed is 60 m/sec
For 15.4915 sec the speed is 60 m/sec
For 15.5915 sec the speed is 60 m/sec
For 15.6915 sec the speed is 60 m/sec
For 15.7915 sec the speed is 60 m/sec
For 15.8915 sec the speed is 60 m/sec
For 15.9915 sec the speed is 60 m/sec
For 16.0915 sec the speed is 60 m/sec
For 16.1915 sec the speed is 60 m/sec
For 16.2915 sec the speed is 60 m/sec
For 16.3915 sec the speed is 60 m/sec
For 16.4915 sec the speed is 60 m/sec
For 16.5915 sec the speed is 60 m/sec
For 16.6915 sec the speed is 60 m/sec
For 16.7915 sec the speed is 60 m/sec
For 16.8915 sec the speed is 60 m/sec

H yopaxtnpiotikn ypoapikn Tapactact) TOV ToPAdElYIATOS Etval:
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Eixova 4.8 Orov otov alova X eivar o ypovog ae SeConds kai atov alova. Yy eivar i toydTnTo
oe m/sec.
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5. Emidhoyog

g OAEG TIG TPONYOVUEVES EVOTNTESG EEETAGTNKE 1| TPOYLA TOV AVTOKIVITOV. EkTdC TG
nopelag mov dypdeet éva dynua e€etdlovtol Kot ToPAUETPOL OT®G 1 TaXVTNTA, 1|
emtayvvon, 1 emPpadvvon. H ypappun mov daypdeet To Oynua 6e cuvovocud e TIG
TOPAUETPOVS TOV amOTEAOVV TNV Tpoyld. H évvown g oty kivntikn eivor apketd
gvoldkprn, avtifeto M Tpoyd otnv mopeion evag oynuatog eivar moAvmAokn. H
TOALTAOKOTNTA TNG dev ep@avifeTaL TN OTIYUN TTOL &va OYNUO KIVEITOL G o evBgia
oAAG, Otav petd v gvbeio akolovBel po otpoen). Exel, vmoroyiletor n taydTa
oL €xel avamtHEel To OYMUO Kot cLyKpiveTol pe TNy ToyuTNTa Tov O EMpene va el
avVOTTUEEL.
O tepumtdcelg mov dlakpivovron eival Tpels:

1. 1o dymua va €xel avartHéel ToAd peyolvTepn ToyvTNTO 0’ OTL Bl Empene

2. 10 Oymua va €xel avamtHcel pkpdtepn taxvTTa o’ 0Tl O Empene

3. ko o va Exel avamTOEeL TV W0aVIKY ToOTNTO.

MV TpOTN TEPITTMOOTN TO OYNUA KIVOLVEDEL OO VTOGTPOPT 1] VIEPGTPOPT], ONAAIN
Vo TOPEKKAIVEL TNG TopEiaG Tov.

> devtepn mepintwon 1o Oynua Ba ypelaotel amAd Vo oVOTTOEEL TOYOLTNTA, OV KO
deV GUVIOTATOL EVTOG TNG CTPOPNG.

Ymv tpit ko terevtaio TEPITTM®OTN 0 0ONYOS EYEL AVOTTOEEL TV OOVIKT ToOTNTO
yeYovog mov Kabiotd dvvartr TV dwypagn TS KOAOLTEPNG TOPEING TPOKEIUEVOD VL
elayrotomomBel o ypoévog €£6dov amd T otpoen. Baowkn mpoimdBeon yu v
avAmTLEN TS WAVIKNG ToYOTNTAG EVIOS GTPOPNG elvar 1 EMPPAdLVGT TOL OYNUATOC.

‘Eva 6ynua oe gvbeio mopeia pmopet va avamtoéet taydtnto mov avaloyel otnyv 16y0
TOL OWTOKIVATOL Kol 1) SUVOUT OV avamTOGGETAL Kot €tvar vaevduvn yo v kivion
TOL TOPAYETOL OTTO TN UNYOVY.

Mo mopdoetypa, otav Aéue Ot 10 OvTOKIVINTO £€xel OOVOUN HEPIKOV ImmmV
avaPeEPOLACTE TNV 10Y0 TG unyovig tov. H omoia woy0g tov innwv divetal ond tov
TOmo:

Epyo

Ittoddvopn = ————
Xpodvog

(5.1)

H 1oy0¢ tov avtokivitov pmopet vo Toparyet pio LEYIGTN SVVALT, TOL OVOAOYEL GE LiaL
péyot tayvrta.  Emopéveg 1o avtokivnto advvotel vo avamtd&el toyOTnTol
peyardtepn amd v kabopiopévn. BéPara, kabopiotikd poro mailet kar n amdcTOoN
mov 1o avtokivnto Ba dvvcel. Av 1 gvbeia givor pdvo pepcd pHETPAL TO ALTOKIVNTO
dev Ba avoamtvgel v péyom taydTTd Tov. Opme, N tayvTta mov B avortdEet
etvar duvatdv va givon peyaddtepn and avtn mov kabopiler n otpor). Tote T0 OO
emParreTot vo emPpadvvet Yo va amo@Oyel TIC SVGAPECTEG GUVETELES.

H emPpadvvon 6nwg kot 1 emrdyvvon etvon amdppota tov 2°° vopov tov Nevtwva.
2Opeova e To VORo 0tav o€ £va GO0 0GKOVVTOL OUVALEL TTOV 1) GUVIGTAUEVT] TOVG
etvar peyaddtepn Tov pUndevog TOTE TO0 CAOUO EMTOYVLVEL EVA, OTOV 1| GLVIGTOUEVN
etvar apvntikny 101€ 10 copa emPpadvvel. Avtifeta, OTAV 1 CLVIGTOUEVY] TOV
duvdpemv givor undév to copa Bo kiveiton pe otabepn taydnTa | Bo Topapével
axtvnro.
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[Mopdia avTd, Y10 TNV AVIYWETOMTION UING GTPOPNG omd Eva dynua oev Paciletar povo
OTNV TOYVTNTO TOV EYEL AVOTTVEEL.

Ymhpyovv Tpes ACELS OVTILETMOTIGNG.
1. Zmv mpot eaon epeavileton 1 evbeio 1600V TG GTPOPNS
2. Z1m devtepn (ACT EIVOL 1) AVTILETOTION TG KOPLPNG TNG GTPOPNG
3. Kot téhog oV tpitn odon sivor 1 gubeia £650vV omd TV GTPOPH

Ymv evbeia 10600V TO dYMUa KoTeELOVVETOL TPOG TNV eEMTEPIKN TAEVPE TOV dPOHUOL.
Avt 1 amdeoon divel TN SvvaTOTNTA TO OYNUO GTNV KOPLPN TNG OTPOPN Vo
petokivn0el mpog 10 EcmTEPIKO TOL dPOUOVL. Me 0VTO TOV TPOTO TO dYMUO OLEPYETOL
amd TNV KOPLEY] HE TNV WAVIKOTEPT TOYVTNTA. TNV GLVEXEL akoAovBel 1 gvbeia
€€600v. Emedn 10 Oymua €£xel HETOTOTIOTEL TPOS TO ECMTEPIKO TNG GTPOPNG, CTNV
evBeia €£600v petatomileTon Eova TPog TNV EMTEPIKT TAEVPE TOL OPOLOV.

Ext0¢ amd v taydtnta mov ennpedlel TNy SIEAELOT TOL OYNUOTOG A0 TV GTPOPN 1)
mv emPpadvvon o€ pia evbeio mopeia, ¢° Eva dyMUo GNUOVTIKO POAO €XEL KOl TO
Bapog mov petapépetl. Etvar yopaktnpiotikd 1o yeyovog twg 660 peyaidtepo gival To
Bapog Tov oyfuatog OGO peyaAVTEPT Elval avtiotaon Tov oty kivnon. To Bdépog
elvat avdAoyo ¢ palag tov oynuatog Kot gaivetor amd tov tomo B = mg. To yeyovog
OVTO GE GLVOLAGHO HE TNV 16XV TOL OYNMUOTOG GUVETAYETOL TV AUEST €£APTNON TOV
omd TNV KOTAGKELT] TOV.

‘Eva Oymua eivar @toypévo amd S1apopa HETOAAIKA VAIKE TOL CLVOEOVTOL KOl
HETOUOPPOVOVTOL G £val Oynuo, Omwg €va avtokivnto. To yeyovog OTL yuu €va
avToKivNnTo TO KOPLO HETAALO OV TO OmoTeELEL eivon To Gldepo, Bewpovpe 6TL N ndla
EVOC TETO10V OYfuaTog eivon mepimov 1000 kg.

Emiong, v opiopéveg mepimtwoelg sivar amapaitmto vo avipetonilovpe to Tiudvi
TOV QLTOKIVITOL MG pia Eexmploth pala.

Mo wo omn avomapdotacn g paloc, 0 oynuo avtipetoniletor o¢ po palo
OLYKEVTPOUEVT] GTO KEVTPO Papoug.

AVOmOGTOGTO KOUUATL TNG KOTOOKELNG €VOG OYNUOTOS €ivol KOl TO GUGTNUO
emPpdovvons. H evépysion mov amoppopd éva cvotnua emPpadvveong umopel va
VROAOY10TEL b TOV TOHTO:

E =% m( vo® - V?) (5.2)

O mapamdve TOTOC TpoEpyeTarl and 10 YeYovHg OTL Katd v emPpaduvon 1 TeAK|
ToYOTNTO €fvol PKPOTEPT OO TNV TOYVTNTO OV £YEL APYIKA TO OYnuo. AnAaon,
GYVEL:

Vo >V (5.3)

H dbvaun mov amoppopd éva cHotnua emPBpddvvonc, LExpt To OXMNUO VO CTOLUATHCEL
vroioyileton g e&Ng:
2

Kzl/zmvTO (5.4)

Omnov Vo givar 1 apykn ToydINTo TOL OYNULOTOGC.
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2’ éva Oymuo ot SUVAUELS TOL TPOKAAOVV eMPBPaduvon Ttpoépyovtar amd Evav aploud
myov. Avtég givat: n TP Kot avticTaoT ToL aépa.

H tpn and v avtictaon tov aépa e&optdror omd v SLVOUIKN TECN Kol KoTd
ocvvémeln tvar avdioyn pe to TeETpAymvo g toyvnToc. Katd m dwdpkela pukpov
TAYLTNTOV Elval apeAntéa.

H evépyeia kot o1 duvapelg mov ackobvtal Tave 6° Eva Oynua dev givatl ot udveg mov
kaBopilouv Vv Wavikn mopeia. Avarvovtag tnv mopeia evog oyNuaTog idape 0Tl ot
Tpoyol glvar emiong Pacikd KoppdTo TG kivinon. Me v coumepipopd Tov, 6TV
evbela €yovtag 10 oYNUA KLAIVOPOL KO GTNV GTPOPN TO GYNLO KOAOLPOL KOVOL,
katevfuvouv 10 Oynua. To VAIKO amd To omoio eival KOTaoKELACUEVOL, OIUOPPADVEL
T1G TPPEG Kal oav amotédecuo GLUPAAAEL otV Kivnon.

YUVEMMG, N QUOIKY HOG OVOQEPEL TOG TO OVTOKIVITO AVIIOPOVV OTIG OUVVAUELS.
Emiong, pog deiyver mog 1 evépyen, n dOVOUN Kot 1) opun €ivol ONUOVTIKEG Yoo TN
ox€0m OVTOKIVATOL — Topeiog Kot avagepONKaUE GE TOUPAUETPOVS OTTMG €lvarl 1M
TayvTNTO, M EMTAYLVON Kol M ETPpddvvon mov mpocdopilovv v mopeio Tov. Mg
NV HEAETN TNG OYE0NG OLTOKIVIITOL TOPEING GNUEIDVETAL 1 TOPOKATM TOPOTPNON).

Hapatipnon
‘Evag tpomog va emidééovpe éva Oynuo etvar m SOVOUN TOL GLTOKIVITOL Kol

OLYKEKPIUEVO TOGO YPNYOPO TO OVTOKIVNTO emttayvvel amd (unodév) 0 oe 60 pida 1
96,56 ytAdpetpa TV Gpa.

1200 + /
1 150 ft/sec?
1000 -
1 100 ft/sec? /

50 ft/sec?2

800
DISTANCE |

(feet)
600 +

4004

2001

1 2 3 4 5 6
TIME {seconds)

Eixova 5.1 Aicypoyuo emroydveemy.

Omov 1 feet = 0,3048 m.
XVVETMG EXOVLE:

e 150 L =4572 ™
sec? sec?
e 100 ' -3048 ™
sec? sec?
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e 50 ' =1524 M

sec? sec?

H &%vaun tov oynquotoc dev givarl BEPata n e&mtepikn dvvaun OV OoKEITOL GE Eval
OO0 COUPOVO LE TOV TPELS VOROVS ToL NevT®Va, OAAL 1 EVEPYELD TTOL TOPAYEL TO
OYMUo AOY® NG UNYAVIAG TTOL SLOBETEL KO TOV EMITPEMEL VOL KIVELTOL.

Eivan gpoavég mmg ektog g evbelag mopeiog Kot TG oTpoPng mov HeAeTHONKOV
TOPATAV® 1 TPOYLE EVOG OYLOTOC S1abETEL Kot TV dtEAELGON 0d €va GLVIVAGHO OO
evbelag mopeiog wor otpogng. Me emmAéov yopaktnplotikd v Vmapén un
OUOAOTNTAG TOV 000GTPAOUATOG 1)/Kot TNV KAlon Yoviag 6 mov unopel va €xel 0 0pOUOG
onuovpyeitor por véo O0POU] HE SPOPETIKO TPOTO OVTIUETOMIONG OO TO
OYNUOTO.

Emiong, sivan amopaitmto va owtnpeitor o €leyyoc ko 1M otabepdTnTo. TOL
OLTOKIVI|TOV.
Ta emBountd YopaKTNPIGTIKA TV OXNUAT®V Y10 TV O10THPNCT TOV EAEYYOL KOl TNG
otafepotnTog stvat:
1. EAoyiotomoinom g avtamdkpiong o€ akpaieg dtotapoyéc.
2. A0o@AMoTN TOL EAEYYOV TV YOPOKTNPIGTIKMV OVTATOKPIOTG.
3. Alac@diion Tov Oyl peYOA®V 1 aveEELEYKTOV aoTOOEDV.
4. Tlopoyn KOVOTOMTIKNG PO TANPOPOPLOV GTOV 00NYO.
5. Topoyn Aoywov péylotov opiov oe “g”, mpoeidomoinon 7y oAicOnon,
OOOEKT) CLUUTEPLPOPA GTNV EMPPAOLVOT| KO OVAKTNOT).
6. Ilopapévovtag oOLVEMNC OV CLUTEPLPOPA HE TNV CAhaynq TOV
TEPPAAAOVTIKOV GLVONKOV OTMG 1 TPAYLS EMPAVELN TOL CLTOKIVITOV.

Melhoviikd umopel va yivel avaAvTikn HeAETN oL Vo TPocdlopilel v véa avTi
mopeia. Xto oynuaTo ®oTOco dgv Ba otapatnost N eEEMEN. Néa unyovikd uépn 0o
BeltiwBovv 1 Ba mpoctebovv. Amd ta véa PEAN Bo Tpokdyouv vEa dedopéEva Yo TV
nopeio Tov oynuatwv. Etot, 6to péAlov Ba mpokhyouy véeg HeAETEC.
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