Yhixo @voiknc-Xnueiog Munyovikn orepeod

Mailovtacg ue To 2° vouo yia tTnv mepLoTPoPIkn Kivnor.

Amokierotikd uovo yio KoOnyntés.
Kébe ypovo emavipyetor 610 Tpocknvio 1o BEpa epapproyng tov 2% vOpov yio TV 6TPOPIKT Kivnon Kot M
OTOPLYN YPNONG TOV, € MEPIMTMOOTN AOVOUGUEVIC EQAPLOYNG.
Ag depeuvnocovpe ta OpLo AomdV QAPUOYNS TOV, HEGO amd Kamola moapadeiypata epoappdlovtdc Tov o Eval
TPOPANUA, O TPOG SIAPOPETIKA G UELD.
To mpofinua.
‘Evag kdhvdpog axtivag R=20cmxat palag 2Kg, kiveiton og opildvtio eninedo pe N
v enidpaoct otov d&ova tov opldvtiag dvvaung F=1aN, evd n ackobuevn tpiPin
oMoOnong éxet pétpo T= Y4 F= AN. H ponn adpdvelag Tov KuAivopov divetar amd

mv eéiooon I= ¥2 mR. Na Bpedei n yoviaki emtéyuvon Tov tpoyov.

Anavrnon.
i) O yvootdg o OAOVG TPOTOG, £ival vo Bempricovpe 6OVOeTN TNV Kivnon, amote-
AOVUEVT OTO 0L LETOPOPIKN KOL LKL GTPOPIKT YOp® omtd Tov aova Tov KuAivopov, aEovag Tov Tepvd
Kot amd 1o KEVTpo pdlog O tov KuAivopov.
"Etot yia ) petagopikni kKivnon £yovpe:
F-T 16-4
- =

m/s®* = 6m/s®

EFX:m'acm — acm =

Eva v v mepiotpoikn kivnor, Beopdvtog Ty @poroylakn gopd OeTikn Taipvoupe:
Elecm'aywv — TR:](;m'aywv (1)
2T 2-4

TR=Y2 MR-, — @, = R"2.02 rad /s* =20rad /<°.

i) No VToAOYIOTEL 1] YOVIOKT ETLTAYLVCT SOVAEVOVTUG UE CTUEIO OVOPOPAG
10 otafepd onpueio K tov oynuatog, pe tn fondeio g oTpo@opunc.

H otpoopur tov kKuAivopov ¢ tpog to onueio K gival ion pe: =

— < —>o
A

I-K =1 cm®@ — MUY

Omndte 0 puOUOC peTaforNg TnG:
dL, dw do

dt o dt dt y
. . . , L« ,
Oumg 0 yevikeupévog vopog Log divet = 2T GUVEN®G:
dw dov
| — —m—my= -Fy+ I(y+R) —
o gt el y+ T-(y+R)
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ii)

|cm(:j—?—(2':x )y =(T-F)y+TR—
1 32 7R
dt

A&ilelr va mpocéloupie, 0TI EEKIVAOVTOG Ad TNV GTPOPOPLN eVOC Tuyaiov onueiov K, ptacape Eavd oty
g€icwon (1). Kot awtd Pynke yuo to toyaio onueio. ITov onuaivel yio omotodnmote onueio emirééetl o
KaBévoc.

‘Etot yio mapddetrypo, ov emAEEOVIE VO EQUPUOGOVIE TO YEVIKELUEVO VOO (G
Pog 10 onueio emaeng A pe 1o £dagog (otabepd onueio Tov £dapovc), Ha é-

YOV LLE:

L=l 0+my,  R—

d, | o \mp_rgr,
dt dt dt

d—‘t’)+(F—T)R=FR_>

lcm

1,99 _TR
dt

No vToAoYIoTEL 1 YOVIOKNY EMLTAYVVOT], SOLVAEVOVTOC LE onueio avapopds To
otiyplaio dEova mepLoTpoPng B.

Yrypiaiog a&ovag TepoTpoeng, ivar éva onueio B, wg mpog to omoio Bewpov-
pe 0Tt otpéeeTal 0 KuAWdpoc. IIpocoyn: H kivnon Bswpeitor mo amAr, povo

MEPLOTPOPIKT] YUP® amd to B.

Taopa, to onueio O kot To onueio A, ekTEAOVV KUKAIKEG KIVIOELG UE OKTIVEG
X+R kot X, OT®g 6TO GYNLO, OTOTE:
Vo=Venr=m @ (R+X) (2) o v4= verwR=wX (3)
AMG Ve Ocrt=61 kot v4= acnt-ay - R=6t-41=2t

Kot pe dwipeon tov (2) ko (3) pe v fondeia Tov Tapandve cyEcemy TaipvovE:

U, ®(R+x) 6t
Yem _ COARTA) DL
Up WX 2t

REX 3, x=R_ o
X 2

Me gpoppoyn tov 2° vopov tov Nebdtmvo Kot Yo THV TEPICTPOPIKH Kivion Tov KLAivepov yOp® amd
a&ova KkabeTo oTo EMimedo TG GEAIdOC TOV TEPVA ad To B maipvoupe:
215=1p Wy —

F-(R+X) Tx=[ %2 mR+M(R+XY] ¢y
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Yhixo @voiknc-Xnueiog Munyovikn orepeod

aywv = F(R+X)_TX 2 = 11603_40,1 rad /52 = 20rad /Sz.

iv) Na Bpebei n yoviaxr emtdyoven e onueio avoeopds, to onueio A, onueio
EMOPNG TOV KLAIVOPOL, AALY Tdpa To onpeio A, etvar onpeio Tov KLATVIPOL.

Mo éva mopatnpnt) 610 A, 670 KEVIPO UALOC TOL KLATVOPOL aokeiTol dvvaun

d’ Alembertue cvvictooeg F,, = —Mé,, kot lfly = —ITH,,, 6TOG 6TO CYNHA,

OTOV CLaAx=0OlemrOlyeyR KOt ay=c02R.

INa tov Tapoatnpnt avtdv, 0 KOMVOPOS TEPIGTPEPETAL YOP® TOV, £XOVTUC CTPOPOPUN, KAOETN 6TO £mi-

€S0 TOL GYNUOTOG LLE POPE TPOG TA, LEGO KAl PLETPO:

LAZIA'C()—>
dLA — IAd_a):ZT—)
dt dt

(EmRumsz-d—“’: FR-F,R—
2 dt
3 R =FR R R?
Em .a;/wv - _matm +mq«uv -
3 R =FR-(F-T)R R?
Em 'aya)v - _( - ) +ma}/a)v -

(ngzj-aW =TR+ma,, R? —

2 24

a,, =—-= rad /s* = 20rad /<.
mR 2.0

V) Xty idia ypopun, vo VITOAOYIGTEL 1| YOVIOKH ETITAYLVOT|, UE
Bdéon 10 onueio B ot0 dxpo piag opldvtiag axtivag, Omwmg

GTO GYNLO.

To onueio B €yel 11¢ emrtayvvoelg mov £yxovv onueiwbel oto
oyfua, 6ToL 0,=0°R Kot 0y =0y R. ZUVETOG Y100 TOV KIvOOLLE-
vo mopotnpnty oto B, oto kévipo O tov kvAivdpov ackeiton ddvoun d' Alembert, ue covicthoeg
F,=—-m&,, +38_ )xou Fly = —rrﬁAy.

INa tov mapoatnpnt avtdv, 0 KOAMVOPOS TEPIGTPEPETAL YOP® TOV, £XOVTUC CTPOPOPLUN, KAOETN 6TO £mi-

ED0 TOL GYNUATOG LE POPA TPOG TOL LEGH Kol HETPO:

LB:]B'C()—>
% =1, d_a) =r—
dt dt
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(EmR2 + msz-d—a’sz F,,R—
2 dt

(EmR2 +mR2j-a =TR+ma, R?—
2 YOV wv

2T 2-4
a,, =—-= rad /s* = 20rad /<.
mR 2.02
2yolia.
1) X Oleg TIG TPONYOVUEVEC TEPIMTAOGELS 1 PO ASPAVELNS TOV GTEPEOD, MG TTPOG ToV GEova mov Bempov-

2)

. , s , dL d(le) dI dw
OULLE TNV TEPIGTPOPN, TV oTadepn], SlopopeTikd Ba Empene va Tapovpe — = =—ow+l—

= @
dt dt dt dt

210 TOPOTAVE, LEAETNOOUE TN CTPOPIKT KIVNoN TOV GTEPEDD, YPNCILOTOLDVTOS TO YEVIKEVUEVO VOLLO (OC
TPOG VoL OMUELD TOV OTEPEOD KO KOAOVONONKE Lo GUYKEKPIUEVT ATOOEIKTIKY TOopEio. XpNoLOTOom)-
COE VAV KIVOULEVO TOPOTIPNTI] OTO GUYKEKPIUEVO CNUEID TOL GTEPEOD KOl GYEIIACOLE TNV AOPUAVEL-
K1 OOV TOV AVTOG «PAETEL.

Olo avTd B PUTOPOVCE VAL TO AVTIETOTICEL KATO10G e ALy TEPIOCOTEPA LABMLATIKA, 0pOV UTOPEl va

epoppooel 7o 2° vopo yia éva onueio EITI tov otepeov, pe tn popen:
dC

27 )y=|— | —m-f,xa
(27)a {dtJA A% Ay

Onov (27 ),m cLVOMKH pOTh TOV EEMTEPIKOV SVVANE®V OV OCKOOVTOL

, o [dl , ,
0TO0 OTEPED MG TPOG TO ONpeio A, a 0 pubpog petafoing g otpopop-
A

HAG ¢ TPog to A ko I, To Sidvoopa BEong Tov A, ™G TPOG T0 KEVIPO HALaS
0O, 6mwg 6T0 STAOVO Gy L.

v 1pdén N mopondve e&icmon pag AEEL, OTL O YEVIKEVUEVOS VOLLOG TOIPVEL TN LOPPY] TOL GYOALKOD
, o , dL ,
BipAiov yu eninedn kivnon otepeov, (27), = a o€ OO TEPIMTAOGELG:
A

A) Otav 10 onueio A dev éygl emtdyvvon. Kdti 11010 cvpPaiverl dtov £xovpe évav otabepd akAdvnto
a&ova oL EPVAEL Ao TO A.

B) Otav n emtdyvvon tov A Bpioketar tave otny gvbeia AO, Tov cuvdéel To A pe to kévipo patog O.

IMa avaAvtikn peAétn umopel kdmowog va dafdcel dvo a&toloya apyeio mov Exovv kotatedel oto di-
KTv0 pog. To éva amd to Atovden MntpomovAo edd Kot 1o devTEPO amd 10 Niko Avopedon amd 0.
(https://copy.com/I1GBUL3w1E20XabT/Dionysis.@)if
(https://copy.com/sTINKRIGr4b1p4lv/Nikos. g2jf
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AALG TO gpOTNUA, TOV B popovoe Kamolog va BEael, eivat yiati va SovAEYOLLE [IE OTUEID TOV OTEPEOD KoL

vo unv peivovpe g tpog to KEVTPO palag; Ag to SoOLE!

‘Eva osvtepo mpofinua g 000 mapaliayss.

Tt yivetar Tdpa, av avti vo £xovpe £va OpOYEVH KOAVOPO, OTMOC TOPATAV®, EXOVUE Eva OaKTOUALO axtivag R

Kot paog M, 0Tov 6€ KAmolo onpeio TG TEPLPEPELAS TOV, £xEl TPocdebel onuetaxn pala m;

1) 'Eotw 611 éva 1€1010 016ped S, pe axtivo R=1m,to omoio apiveton va kivndei oo ) BEom Tov oyfua-

Tog, 6mov 1M onuelokn palo Ppicketal oTo dkpo piag opovTiag axtivag, o Agio opilovtio eminedo. Na

VTOAOYIGTEL 1] YOVIOKT EXTAYVLVOT] TOL GTEPEOD S.
Anavrnon:

i) Zto dumhovd oynua £xoVV oYESAOTEL 01 SUVALEIS TOV AGKOVVTOL GTO GTEPED
S, evo K givan 10 kévrpo udlog tov.
[Ipopavdg propovpe vo Bewproovpe v Kivnon cvvOen, LETAPOPIKN KOl
TEPIOTPOPIKT| YOp® amd to KéEvpo pdloc K! IIpocoyn, oyt yOopw amd tov
d&ova mepiotpoPnc Tov O, aAld yOpw amd aEova KaBeTo 010 €Mimedo NG
oeModag mov mepva omd to kéEvrpo pdlog K. 'Etot Oa éyovpe:
Metogopikf kivnon:  2F=0 — acme=0 (1)

2F=Mocmy— 2MgAN=2Macmy (2)

[Tepiotpogucn kivnon:  27x =1k 0oy

2 2
Omov |, = MR +m |+ mB 3
4 4 2

N ROSR
2 2 7

N=3mRa,,, (3)

210 dumAavo oy, EXouV oYedIOTEL 01 AVTIoTO(EG EMTAYVVGELS TOL G&ova O,
OMOV Or=0yey (OK) = 0yov'l= Oy ¥2 R, v M kEVTPOUOAOG EMTAYVVOY TOV,
eEautiog TG KUKAMKAG Tov Kiviong yopm amd to kévrpo palag K, o =n* ¥ R=0.
AMG Ouwg To onueio O dg Ba emtayvvOel 0vTE TPOC TAL TAV®, OVTE TPOG TO K-
T OmMOTE:
Ocmy= Oywy' Y2 R(4)
Ao T1c mapandve £EI0MGEIS TOIPVOLLLE:
2mg-3m~Ru,.,,=Ma,,' R —
g 10

a,, =——=—rad /s’ =5rad /s’
2R

w
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i) Av dovAevape to 1010 TpOPANUa e Bdon to onueio O tov dova;
Bewpovpe Evav mapatnpnt) oto O. Avtdg dev £xeL EMTAYLVON, AP0V TO GTEPED deV EYEl OpLOVTIO ETI-
TéyvVoT 0VTE TPOKELTUL VO, KIvNOel KATaKOpLQO. ZUVERTMG deV «PAETEL» KOUIG adPOVELOKT] SOV OTO-
e YpaoeL:
Lo=1,"00y —
dd—Lto =1, cil_at) =2r—
(MR+mR?)-a,,,=mgR—

:i:%orad /s* =5rad /<.

YoV

IIpogovmg o e0KOAN AVCT Ao TV TPONYOVLEVT], 1] OTTOT0 OLLOG GTNV 0LGIN £Vl GOOTN ENEWDN 1 EML-

téyvvon tov O givar undevikn.

2) THpw and 10 Topoumdve oteped TuAlyovue Eva afapic viro. A@vovue 1o oteped o Agio opilovTio emi-
EOO KO 0OKOOUE PECH TOL viuatog opilovtio dvvaun F=6N. No Bpebel 1 yoviokn emitdyvven tov
oTEPE0D OTIC dvo BEoElg OV PaivoVTal GTO TOPUKAT® GYNKA, KOOMG KOl 1 ENLTAYVVOT TOL KEvTpov O

™G 6TEPGVNG, apéong poAg acknOei n dovaun F. Aivetar m=1kgkat g=10m/$.

—

@
O
i)  Xto dumhovd oynua Exovv oyedOTEL Ol SVVAUELS TOV AOGKOVVTOL GTO OTE- E
=
ped. "o va, Bpolpe TN YOVIOKT] ETITAYVVOT], LTOPOVLLE VO, SOVAEYOLLLE:
A) Q¢ npog kévrpo paloc K:
Oh

21x= [K'aya)v_)

rad /s® = 2rad / s*.

a(()l/
s 3mkF 3-1-1

E&iov: ZFy=2M-acm— &, =% m/s’ = 3n/ <.

AMAG TOTE M gmTALVON TOL KEVTPOL O tov dakTvAiov giva:

0= Gent Oy T=(3-2-0,5)m/$ =2 m/S.
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Acg onuelndei 01t ©=0 omdte dev EYOVE KEVIPOUOAO EMTAYLVON Yo TNV KLUKAKN Kivnon tov O yopw

amod o kévrpo palag K.
B) Ag dovAéyoupe topa pe Bdon to kévipo O tov daxtvAiov. Tote évag ma-
patnpntg oto O «PAéme» va ackeitar 6to Kévipo patag K n adpavelokn
dovapn pétpov Fi=2ma, =2m(ocnyeyR/I2) kot ypaeet:

_FR-F,R-1a
2

o0 yov

2T

(0]

MR -a,, =FR- ZT(acm—aW gqu

R -a,, =FR- 2matm2+ na,,,

2

4

YOV

F
a‘a)v T o
” 3mkF  3-1-1

Omnodte Kot TIAL 0Lo= OlenrOyen T=(3-2 -O,5)m/§ =2 m/<.

rad /s®> = 2rad / s°.

i) Epyouoote tdpo 610 Simhavd oyfu.
A) T'a 1o kévtpo palag K Oa éyovpe:
Metagopikf kivion:  ZFx=Mocmx— F=2M acmx (1)
2R =Mocmy— 2MgAN=2Macmy (2)
[Teprotpoikn) kivon: 2tx =1k @y

N .B+ FR=3n—R2.a
2 2

YOV

N+2F=3mRa, (3)

210 SImAavO oYU, EXOVV oYEAAOTEL O aVTIoTOLYEC EMTAYVVOELS TOL GEova O,
OMOV 0er=0yy (OK) = 0yu'l= ey ¥2 R, eV M kEVTPOUOAOG EMTAYVVOY TOV,
eEoutiog TG KUKMKAG Tov Kiviong yopm amd to kévrpo palag K, o =n® ¥ R=0.

AMG 6pmg To O dg Ba emtayvvhel 00TE TPOG T TAV®, 0VTE TPOG T KAT® OTO-

T€!
Ocmy= Oyov' 72 R (4)
Me npocbeon tov (2) kot (3) maipvoupe:

2mg+2F =8ma@cmy—

m/s? = 4m/s°.

_mg+F 10+6
4m .

my

2
Kot étot and myv (4) &, = % =8rad /s°

E

E
»ﬂ
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Evd yio v emtdyovon tov kévipov O €yovpe:
F
= =—=3m/s’.
8y = By om

B) Ag dovAéyoupe topa pe Baon to kévipo O tov daxtvriov. Tote évac ma-
patnpntg oto O «PAéne» vo aokeitar oto kKévipo udlog K n adpaveia-
KN doOvoun pétpov F=2na, =2mMaocmyx M 0moio OUMC OeV €xEl POTN OC
mpog to O Ko Ypaget:

2r,=FR+mgR=1a,, —

0 yov

MK -a,, = FR+mgR—

a = I:erg=6+1(1)rad /s* =8rad / s°.

Y 2mFR

Evd yio v emitdyovon tov kévipov O €yovpe:

F
= =—= 3n/s’.
Ay = Ay om

2vunépoocua:

To pévo copnépacpa mov Ba 0eda va Pyet petd amd dha ta Topamave ivol To Eng:

Ac aprioovpe oty dkpn «epiepya OEuato» epapproyng Tov 2™ vOpov Kol o¢ ETUEIVOVUE 6 OVTO TOV YPAa-
(el T0 6YOoMKO Kot 610 omoio Ba e&gtacBovv ta mandid. Avtd dev givar timota dALo, mapd OtL Kdbe cvvOeT
KIVoN aVOADETAL GE LU0 LETOPOPIKT] KOL LU0 OTPOPIKT YOPp® amd dEova mov mepva omd 1o kKEVIpO Palag.
AAMG KO 0G TEPLOPLOTOVUE EMIOTG OE GUUUETPIKA GTEPEN TOL VO UMV TAPOVCIALEL KavEva TPOPANU 1| €-
poppoyn Tov 2 vopov pe ™ popen Xt=l-0,,y. Kdbe dAlo Béna eivar apevog dvokoro kat xwpig kopd dv-
VOTOTNTO OVTILETOTIONG TOVG OO LOONTEG, APETEPOV LOVO OO GOUTTMGN, UTOPEL KATOL0 TPOPANLUA VO ETTL-
AbeTan, 6mmG To TELELTAIO OOV amTAd EMEWN N emTdyvVOT ToL O KaTELOVVETOL TPOG TO KEVTPO HAlag, divet

«ghKOAN ADon».

dmar garis@gmail.com
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