AXKHXEIX XTPO®OPMHYX — AIATHPHXHX XTPO®POPMHX

AXKHXH 1

[Tavo oty opldvtio empdvela pog atpifovg empdvelag vdpyel opoyevng papoog pnalag
M xar pixovg | m omoia dvvaton va TEPIGTPEPETAL YOP® OTd KOTOKOPLEO GEOVOE, OV
diépyetar amd kévipo . ‘Evag diokog ndlag m (kat aktivag r << |) kwveiton pe toydTnta vo
Kot katevhhveTan TPog to £va dpo g paPoov, £161 MGTE 0 dioKO0G Vo TPOGKPOVGEL KABETOL
mhve otn pafdo. Av kpovon eivol TeAElmg €AaOTIKY, TOTE Vo Ppeite TIG GYECES TOL
GLVOEOLV T1 YOVIOKY TOYVTNTO ® TNG PAPOoL KaBdS Kol TNV TOYLTNTO L TOV dICKOV HETA
™V Kpovomn cuvaptioel Tov punkove | g papdov, g apyikng ToydTNTAS Ve TOL dickov Kot
0V AMdyov o=M/m. Na S1EPEVVNGETE TO AMOTEAEGUATA MG TTPOG TNV TIUN TNG TAPAUUETPOV 0.
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[Maipvoopue 1o kévtpo O g pdPdov ¢ to onueio avapopds. Eneidn Bewpnoape v aktiva
TOV 3{oKOV TOAAEG POPES LUKPOTEPT ATtO TO UNKOG TNG PEPOOV, TN XPOVIKY GTIYUN aKPPOC
TP TNV KPovGN TOoL SIGKOV e TO AKPO TG PAPAOL, KABMG Kot TN YPOVIKY| GTIYUT aKPBADC
HETd TNV kpovom, To didvucpa 0éong 7 g pnalag m eivar kGOeto pe Ta Srovicpata Uy Kot U
™G TovLTNTOG TG MAlog TPV Ko PHETA TNV Kpovor, avtictowya. Katd cvvénewa, and tov
OPIGULO TNG CTPOPOPUNG WG TPOS TO KEVTPO TNG PAPSOL:

l

L=%x(mi) = L=rmv=§mv (D

Apywn kataotaon Tehkn Kataotaon

Itpoopun diokov wg mpog kévtpo padov:  Lgy = > Mg Ls = Smu
Ztpoopun pafdov wg mpog KEVTPO TNG: Lyo=0 L,=lw
OAKT OTPO@OPUT] CUCTIHATOG: Lopy = Lso + Lpo Ligy = Ls+ L,
l l
Lopy = Emvo Ligy = Emv +lw
o ; 2 1 5
Kuwntum evéepyela diokov: Kso = EmvO Ks = Emv
L, , 1
[leplotpo@ikn eveépyela pdBdov: Kyo=0 K, = Ela)z
Mnyxavikn evépyela CUOTNUATOG: Eqpx = Kso + Kpo Kier = Ks + K,
2 1 .. 1 5
EocpxzimvO Eiep =z-mv° +-lw
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Arampnomn ™G oTPoQopuNG:  Lapy = Legy = —mvy=—-mv + lw (2)

2 2
’ ’ ’ 1 2 1 2 1 2
Apxn Swampnong evépyeas:  Eqpy = By = EmvO = Emv + Elw 3)
) I = ! MI? 4
omov =13 4)

glvo ) pom adpavelag g pafoov wg Tpog AEova Tov dEPYETUL OO TO KEVIPO TNC.

Ot E&lomoelg 2 kat 3 og ovvdvaopod pe v E&icwon 4, kot pe dedopévo ot (MIm) = a,
YPAPOVTOL:

l l 1 1 1

— = — —_ 2 = — — = —

2mvo 2mv+ 12 aml*w = vy=v+ 6ala) = Ug—U 6ala) (4)

1 1 11 1

2 — a2 4 2,2 2 _ 2 2,2 2 _ 2 — 2,2

5 MUy = 5 mu +212aml w° = V5=V +12al w° = vy —v 1Zal w* (5)

Awpovpe katd péAn g E&lomoeig 5 kot 4, omdte Exovpe dtadoykd:

2 _ 42 ialzw2 1 1
NIz @o=V®*Y) 11y o stv=tie  (®)
2 2
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H toydmmta v tov dlokov kot n yoviakn toydtro o g pafoov, HETA v Kpovon,
Bpiokovtor amd 1t Adon tov cvomiuotoc tov E&lcwoswmv 4 ko 6. Zvykekpiuéva,
npocBétovtag katd péAN Tic EElomoeig 4 kot 6 maipvovpe:

2v0=lalw+llw=(la+l)la)=(a+3)la) = w=ﬂ (7)
6 2 6 2 6 (a+3)1
Avtikafiotodpe TV yoviakn taxdtnta o, Tov Bprkape, otnv E&icmwon 6 yio va fpodpe:
1 12y, 6V, 6V, 6vy — (a + 3)v,
U0+U:§l(a+3)l:a+3 = U:a+3_v0: a+3
3V, — Qv 3—«a
YTars T VTzra @

ALEPEVVI O TOV ATOTELEGUATOV OG TPOS TNV TOPAUETPO 0. = M/m
Hpodt™ TepinToon, a < 3:

Metd v kpobdon, o diokog cvveyilel va xwveitor yopig va aAddler n katevbovon g
kivnomng tov.

Agbtepn mepintmon, o = 1 (diockog kot papdog £xovv Ty e pala):

2mv mepintoon avtn, ot EElodoeilg 7 kat 8 divovv:

12v, _ 3v,

a)__

O=Trml z
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Tpitn nepintoon, a =3 (n papoog £xer Tputrhdora pale amd to dicko):
12v, Vg
W= (3+—3)l = w= 31
3—-3
v= T aUO = v=20

O diokog akivntonoteital.
Tétaptn nepintoon, a > 3:

Amo v E&lowon 8 mpokdmtetl 611 v < 0. v mepintwon avty|, HeTd TV KpovHon, 0 dioKog
avakAdator and T papoo kot cvveyilel va kiveital pe katebBvvon mov ivor ovtifetn amod
NV KatedOLVGN NG OPYKNG TOYVTNTOS V.

AYXKHYH 2

(ITpaypatikd yeyovog) Ze pia SlooTopmaon dvo SpOpmV 0 €vog amd Tovg SPOLOVG AVTOVG

éxet STOP. 'Eva avtoxivnto IX kwveitar oto opopo pe 1o STOP, kon kabdg avtd nepvoidoe

N JoTOVPM®GY, IO UNYOVR 7OV KWvoOTAV OTOV GAAO JpOHO NG OeTaOP®ONG

TPOGEKPOVOE KADETA GTO UTPOGTIVO TPOYXO TOV OLTOKIVIITOL. XTO Onpeio TG cVYKpPOLONS

KatéPOoce 1 Tpoyaio Yoo vo KOTaypayel To YEYOVOS Kol VoL cLVTAEEL OXETIKT €kBeon. Amd

v €kBeom ot TPoKHTTOLY Ta £ENG GTOYELNL:

o Agv Bpébniav onudadia olicOnong mdve otV AGPAATO, TOGO NG UNYUVIS OGO Kol TOV
OLLTOKIVITOV.

e To avtoxivnto elye otpagel oe yovia ¢ = 60° ®C TPOG TV apykn Katevhuven tov
OpOLLOL TOV KIVOHVTAV.

Ot dvo odnyol katébeocav 6ToV TPOYOVOUO Ta EENG:

Oodnydg IX: Xtapdtnoa oto STOP, éheyéa T StooTadpmoT Kot TPOSTAON GO Vo TEPECM TN
dlotavpmon pe v eddyotn toyotnro. H unyovn kwvodvtav pe peydin toydtnro, ogv
TpoOLPa Vo avTIOPACH LE AMOTEAEGHA VO, YiVEL 1] GVYKPOLOT).

Odnyoc Mnyavig: Inyawva pe toydvmta 40 km/h dtav Eaevikd prpootd pov Ppébnke to
IX avtokivnto 1o omoio mapafiace to STOP ywpic va octapatost. Aev mpdrafa va matnom
QpEévo e amotédeospa vo yivel ) chykpovon).

Av 0 00MY6¢ Tov IX €xet diK1o TOTE 0 00N YOG TG UNYOVIG EIVOIL GLVVTTOATIOS Y10L TO OTUYTLLOL
pe 6Tt VTO GLUVETAYETOL Y10l TIG ACPAAMOTIKEG ETOPEiES. AV 0 00MYOG TNG UNYOVIG EYEL OlK1O
t6te 0 odnydc tov IX elvar amoxielotikd vmevbOBvvog Yo 1o atvynua. Eoelg, ¢
TPOYLOTOYVOLOVOS UNYOVIKOS, KANONKATE VO SIOAEVKAVETE TIG GLVONKES TOL ATVLYNLATOC.
["a 10 okomd avtd {ntoate kou Tpate TIg €ENG TANPOPOpPieS:

Mala owtokivitov poli pe tov 0dnyo: M = 1280 kg pe to 60% tov Bapovg Tov anToKIvViTOV
Vo 0OKEITOL GTOVG UTPOGTIVOVS TPOYOVS. ATOGTACT TpoY®V (UG pe Ticw): L = 2,00 m.
Mala pnyavig padi pe to 0dnyd: m = 200 kg.

Yvvteleotng KvnTKNG TPPNS: tk = 0,72

Me Bdon ta ototyeia mov £xete 611 01640e0m cag, mown Ba ivar 1 yvopdtevon 6og;

AYXH

AEAOMENA XYT'KPOYXHX:
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6.
7.

Agv vmp&av ppevopicpata

Agv vmp&e mopdAAnAn petatdémion Tov IX avtokivitov

O 00Nyog TG SIKVKANG UNYOVIG TAPEUEIVE TTAV® GTI UNYOVI

H pnyoviy kov 1o IX ovrtokivito ftav o ema@n ko0’ O6An T OwGpKeEw TNG
oVYKpovoNg

H owebbvvon «ivnong g unyovig nrav kabetn ot oedvbvvorn kivnong tov IX
OLLTOKIVIITOV

H pnyovi mpocéxpovce 610 6e£10 eumpog 1poyd tov IX avtokiviitov

Metd ) oOykpovon to IX avtokivnto mepiotplenke Katd yovia: ¢ =n/3 = 60°

AEAOMENA AIKYKAHX MHXANHX KAI IX AYTOKINHTOY

8.
9.
10.
11.
12.

13.

Mala pnyavig padi pe avapdarn: m =190 kg
Madlo IX avtokvitov pe odnyo: M = 1100 kg
ATOGTAGT EUTPOG TPOYDV UE THow TpoYove: |3 =2,3m
Amdotoon tov dvo micwm tpoyovs: I, =1,4m
H péla tov IX avtokivntov katavépetor oe pdla M1 = 0,6M ctovg epumpdc tpoyovg Kot
og pnala M; = 0,4M ctovg wicw Tpoyovg.
To IX awtokivnto Bsmwpeitar wg pia papdo punkovg |y ko palog M

AEAOMENA AXPAATOY

14.

2UVTEAESTNG KIVNTIKNG TPPNG peta&d Tpoydv Kot ac@ditov: ux = 0,72
IInyn: https://physics.info/friction/

XHMANTIKH ITAPATHPHXH!!!

To

dedopéva 1, 2, 3 givor euvvoikd yio Tov avafatn g STKUKANG Uy ovig.

ATAAOXIKEYX ®AXEIX THX XYT'KPOYXH

Ap

Oaon 1™ ®aon 2": ®don 3"
H pnyovn mincualet ZTUypn g o0YKPOVoT|G. To ovotnpa pnyovig IX
HE TaY\TNTO L Mnyovi ko IX apyilovv OKIVNTOTTOIEITOL

LE YOVIOKN ToOTNTA Mg
V0L TEDIGTOEDOVTOL

YK GTPOPOPUN CLGTHKATOG dTKVKANG unyoavng — IX avtokwvitov: L; = muly (D

Tehkn otpogopun unyovig — IX avtokivitov (axpipdc peTd T cOYKpovon):

Ly
I:

=lw, (2)

POT AOPAVELNG CVTOKIVIITOL KOl UNYOVIG MG TPOG TOVS oW TPOYOVG:


https://physics.info/friction/

Mi? , (M ,
3 3
Awatipnon OTPOYOPUNG:

Ly =L =  mul; =lw, = (BAéne kat E¢élowan (3)

M
I =1 (M+ )12 (3 +m) o

muvu =1lwWyg =\|— m w — V= =
1 0 3 1%0 mll

M
. (? + Z) LLwy @

Evo 1o IX avtokivnto kot m pnyavn GTpeQovIal @G mPOg TOLG MIGM TPOYOVS, Ol EUTPOG
Tpoyoi d&yovtar duvaun tppng fi:

fi = meMig = 0,60Mg

N omoio aoKel pomn ®g TPOG TOVS TO® TPOYOLS Ty

7y = fil; = 0,64 Mgly

Iepintmon mwov o1 6vo wicw TPoyoi Tov IX prriokdpovv pe To Ppevapiopa:
Tavtdypove 6Tovg dVo Tow TPOYoVG aockeitat {evyog duvauemv TP fo:

fo = mM2g = 0,41, Mg

TO OTO10 TPOKAAEL POTY| Ty:

73 = fala = 0,4 Mgl,

H cvvolikn pony| mov avTIGTEKETOL GTNV TEPIGTPOPT] TOV AVTOKIVITOV Elvat:

T=1, +71, =0,6uMgl; +0,4u,Mgl, = 7= (0,6l +0,4l,)u Mg (4)

H ponn 1 mpokadel yoviaxn emPpdovvon dy:
M
T =la, = (0,61, + 0,41,)u Mg = (3 + m) a, =

(0,61, + 0,41, Mg

(% A m) 2 a, = 5,1rad/s?

499

ATO TV KIVIHOTIKY) TNG OTPOPIKNG KIVNoNG AKAUTTOV GOUATOG:

Wy = \/Zaw<p = \/2 X (5,1rad/s) x (m/3)rad =  wy=3,3rad/s



Onote and v E&lomon (4) éxovpue:

(¥ +m) o, (B kg +190kg) (23m)(33rad/s)
v =3 _\ 3 = v=22m/s
m 190kg

Taydmra unyavng tpv ) cvykpovon: V = 79 km/h

Iepintwon mov ov dvo wic®w Tpoyoi Tov IX dev pmAhokdpovv pe TO

QpevApLONO
(7.1 0 00MY0G TOV IX dEV TATNGE PPEVO):

H cuvoAikn pom Tov OVTIGTEKETOL GTNV TEPIGTPOPT TOV OTOKIVITOV Elvat:
T=1, = 0,6Mgly (4)

H pomn 1 mpoxairel yoviaxn emPpddvvon ay:

M
7 =lay, = 0,6uMgl, = (? + m) la, =
0,6u,Mgl
a, = # = a, = 3,64 rad/s?

ATO TNV KIVNUOTIKN TNG OTPOPIKNG KIvNong AKAUTTOV GOLATOG:

wo = /2a,¢ = /2 x (3,6rad/s) x (n/3)rad =  wg=276rad/s

Ondte and v E&lowon (4) €yovpe:

(¥ +m) o, (B 2kg +190kg) (23m)(33rad/s)
v = — = 190kg = v=186m/s

Taydra unyaving Tpv ) cvykpovon: VD = 67 km/h



