Yhixo @voiknc-Xnueiog Munyovikn orepeod

Mnv yaoovue Tov 60VSEGUO 1) TOV KIV)UATIKO TTEPLopLoud!!!

Y& AP, TOAAEG TEPUTTMOELS KATA TN HEAETN TOL GTEPEDD, TO TPOPANLO EMADETAL e EQOpUOY TOL 27 vO-
pov tov Nebvtova, OG0 Yo TV TEPLCTPOPIKT KivNor KOO0V GTEPEOD, OGO KOl Y10 TNV HETAPOPIKT] Kivnon
TOV KEVTPOL PALAG TOL 1| LETAPOPIKT KIVNGT GALOL VAIKOD GTUEIOV, TO 0010 GUVOLETAL [IE KATO10 TPOTO e
70 0TEPED HOg. AAAG 01 ElOMOEIC VTEG OV EMAPKOLY OO POVEG TOVG Yio. TNV €MiAvon. Mag Aginet o e&i-
oo, 1 omoia cvvnBwg gival o «e&lowon cLVOESUOV», dNAAON Hia EEICMOOT OV AVAPEPETAL GE KATOL0
onNuUelo Kol OTIC 1010HTEPEG GLVONKEG OV TPEMEL VO IKAVOTOIEL Kot TOV UTOpel var GuVIEEL TIG dVO dLOPOPETL-
KEG KIWNOELS. AV 08V E0TIAGOVE GTO GUVOECLO OVTO, TO TPOPANUA pogc, ogv Ba emthvbet. ..

Ag 000E PEPIKES YOPOUKTNPIOTIKEG TEPIMTMGELS.

Egpapuoyn 1"

‘Evag tpoyog palag 20kg npepet oe opilovtio eminedo. Xe po otiyun aokeitol otov
a&ova Tov pa otabepn oprlovtia dovaun F=3WNN, ondte apyilel va kvuhietar. Na vro-
AoyloTel 1 TayvTTo TOL GEova petd amd 10s.

Aivetat yio ov Tpoxd I= . MR?.

Amravrnon:

2!

270 SAaVO oYNUa. EXOVV GYEOAGTEL 01 QLVALLELS TTOL AGKOVVTAL GTOV TPOYO. Oewpd-
vtag TV kivnon tov cbvletn, £xovue pe epapuoyn Tov 2°° vouov tov Nevtova:
Metogopikf kivion: F-T=M-acm (1)

Ztpoouch kivnon:  21=10tyey — T"R= Yo MR? Wy (2)

Not 0AAd g cvvdovtal ol dVo TUPUTAV® KIVAGELS, Me Tn yveoT cuvOnkn NG

s

K{)}\lcng ' DCm:w'R’/i aCm:aywv'R (3)

O1 e&iomoeig (1), (2)ko (3) amotehodv éva oVGTNHO EEICOGEMY, TOV ETADOVLE!

F']EM'acm }

F :EM .a
]E%M'acm 2

cm

. _2F _2:30
“T3M 320

AALG TOTE M TOOTNTA TOV AEOVA, 1) TAXVTNTO TOL KEVTPOL UALOC TOL TPOYOL Elvatl:

m/s® =1m/s>.

Dcm:acm't: 5m/S
" Toodvvapa Oo PTOPoVCaE VO EGTIGCOVIE GTO GNUEID ETOPAG TOV TPOYOD LE TO

£0apoc A. To onueio avtd €xetl pior TayHTNTO Vem €E0NTIOG TNG HLETAPOPIKNG KIVoNG

'
!

TOL TPOYOV Kot o Vy,=m°R e€autiog g kvKAikig kivnorg Tov, mov ogeiieTar otV n e

) 9)

TEPLGTPOPT TOV TPOY0V. AALA apod 0 TpoydS KuAieton (Ympic va oloBaiver) vVA=0n

Verm®'R (3).
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Eopapuoyn 2"

I'opw omod éva yio-yo patog 0,1kgéyovue ToAiEet éva afapéc vijua. AQTVOLUE TO Y10-Y10 VA KIvi-

TN

O¢l, amd KAmo10 VYOS, UOKMVTOC 6TO AKPO A TOL VAUOTOC o Katakopven dvvaun F, 6twg oto
oynpa. Na vroioyiotel 1o pétpo g dvvoung F, av 1o dkpo A Tov VILOTOG OMOKTA EXLTAYVVOT| LE
KatebBVVeT TPOC TA TEVED 0p=2m/<.

Afvetar 1) pomh adpEVELNS TOL Y10-Y10 G TPOG ToV GEOVE Tov I= Y2 mR ko g=10m/S.
Aravrnon:

Yyed1alovpe TIG OLVALELG TTOV OCKOLVTOL GTOV KOAVOPO-Y10 Y10, TOo Pépog Kot TNV TAGN TOL
viAuatog T, ion pe ) dvvapun F mov aokodpe 610 dkpo Tov vinatog A. Agv EEPOVLE av TO Y10-
v1o avePaiverl | katePfaivel. A vVTOBECOVE OTL KATEPYETOL EVD TAVTOYPOVO GTPEPETAL OvVTiOE-
TOL OO TOLG OEIKTEG TOV POAOYLOD.

BOepm®VTAG TNV KIVI|OT) TOV COUATOG MG GOVOETN, EYOVUE:

Mertagpopikf kivnon:  2F=M-acm— Mg-T=M-acym (1)
Ztpouc kivnon: 2t=1atyy — T"R=Y2 mFé-aym — I=Y%2 mRa,,, (2)
[og pmopovpe va cuvdécovpe Tig 000 mapoamdave Kivnoelg; [olog lvar 0 6OVdeGHOG;

Epyouacte oto onueio B, 6mov 10 vipa cuvavtd tov kbAvdpo. To onueio B etvar onpeio

TOV VAMOTOC, (POl €XEL EMTAYVVOT TPOC TO TAVD HETPOV O=0,=2M/E, oAl TOVTOXPOVOL a
elvar éva ompeio Tov KLAIVOpPOL Kot €YEL pio EMTAYLVON 10T UE O, EEOITIOG TNG UETAPOPL- 3
KNG KivNoMNG TOL Y10-Y10 Ko pia EMTPOYLN EMTAYVVOT] 0=0ly' R, Ady® TG KuKAIKNG Kivnong O B

oV TTpaypotonolel to onueio B, yopw amd to kévrpo O. AALG ToTE! va,,

OB= Olgz=Olcm
Omnote pe apaipeon kotd péAn tov eElomocnv (1) kot (2) (apod v tolhaniactdcovue eni 2) taipvovpe:
mg-3=m(ocnroywv'R) —
mg-3=-m-oz —

Yvvenmg ko F=0,4N.

Egpapuoyn 3"
H opoyevig dokdg AB pufkovg £ = 6Miar palag M=20kg icopponei opildvtia otnpilopevn o€ Agio vmo-
otprypa oto onueio g A kot og kOAwdpo palog M=10 kgoto onueio E, omog oto oyniua. To opilovtio

eninedo givar Agio.
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2e (o oTtypn ackovpe ot dokd oploviio otabepn dvvaun F=14N, pe arotéhecpa vo petaxkveital kot o
KOAMVEpog, ympic va yAiotpdel Tave tov 1 dokdc. Av (AE) = (AB)=1m, evd 1 pomn} adpdavelag tov Kuliv-
8pov ®¢ Tpog Tov GEovd Tov I= Y2 mR, va vrodoyiote Ty enttéyvvon g 50Kov.

Anravrnon:

210 ap1oTEPO GYNUA EXOVV OYESOOTEL 01 SUVALELG HOVO OTT dOKO, eV de&1d 6TOV KOAVOPO, 6oV T N oTa-

TIKN TPIPN oL aokeitol amd Tov KOAVOPOo 6T S0k kol T'n avtidpaot Tng Tov AcKEITOL GTOV KOAVIPO.

4 N
A A E B F NT &
| PR— F——
T Nl’
W
1

Ta v kivnon g dokov o 2° vopog Tov Nevtova pog divet:

2F=Mo. — F-T=M-0. (1)
Bewpmnvtag ochvBeTn TV Kivnon Tov KuAivdpov, Ba Exovpe:
Metogopikf kivon:  T'=M-acm (2)
Zrpoguwcr} kivinon: TR =la,,, — T= Y2 MRoy.,, (3)
Yrapyet €0 KAMO10¢ CUVOEGIOG TOV o LG EMTPEYEL VO «GUVOEGOVUED TNV N
kivnon ¢ dokov pe v Kivion Tov KLAIvOpov; Ag eoTidoovpe oto onueio e- £ ',E;—?&’
ma@n g Tovg. I'a va unv yAlotpd 1 dokdg, Bo pénet 1) taydTNTé TG (VE) Va ivan oE?j_c_:(; &

fon pe v TayvTa ToL onueiov E” tov KuAivopov Tov EpyeTan GE EMAPT LE TN

d0KO.

AMG vE=venit Uy =cnit @ R=vg. Me napaydyion maipvovue:

do.  dog, N d(wR) .

dt dt dt
o= aemt oy R (4)
To ovomua 1oV e&iodoemv (1), (2), (3)kot (4) amotehodv Eva chotua, 1 ExiAvor Tov omoiov o pog dMoEL
116 TéG Tov peyedmv. ‘Etot and (2) kot (3) naipvovpe dywy'R=20cm omote n (4) yivetar a=3acm ‘Etot pe

npocbeon tov (1) kot (2) katd péAN Taipvoupe:
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F=Mo+macm — F=(BM+m)acm —

F 14

= 3M +m  3-20+10 all

Egappoyij 4"

Mo opoyevig pafdog AB otéketal kKatokOpuen Tave o€ Agio optlovTio ddmedo. A

Emedn n 0éom 1ooppomiog elvar aotabng, EKTpETOVTOG EAAPPOS TN PAfdo avth 0
apyilel va méetel. Le po oTypn ot SlipKELN TG TTOONG, 1 pAPdog oynuotilel

ue to emimedo yovia 0=40°. Av ot 0éom avt to pé€coV g paPoov Exel TayLTN- g

T, Vem, TOTE TO dKpO B éxel TaydnTaL

@) Vg <Vem, B) VB=Vem  Y) VB > Vem,
Noa 1KooAOYNGETE TNV OTAVTNON GO,
Anravrnon:
210 oYU EXOVUE GYESLACEL TIG SUVAELS TOV acKoLVTOL 0T pdfdo o pa To- A
yaion 0éom. Aol kor ot 0o duvauelg eivor kKotakdpvees, spapuolovtog to 2°
vopo tov Nevtwva yio v kivion tov kévipov udlog EYouLe: N

ZF:m ‘Ocm — W'sz ‘Ocme

Yuvenmg 1o KEVTpo palag Ba €xel, o€ KAbe BEom, KaToKOpLEN EmLTdYVVOT KO Ol

KivnOet evBOYpappa, pe omoTéEAETHO KAOE GTIYUN VO EXEL KATOKOPLET TOYXOTITA Ve

Bewpmvtag TV Kivnon g papoov cuvletn, Hia PLETAPOPIKT KOl L0 GTPO- A
QN yopw omd opilovio a&ova mov epvd amd to pécov g O, tote 10 a- O 5
kpo B Ba €yetl o taydnto ion Pe Vem TNV ToOTNTA TOV KEVTPOL HALOS Kot ol f)yp
JL0 YPOUUIKT ToOTNTO, AOY® TNG KUKAIKNG Kivnong tov yopw and 1o O, el 9 J o,
wiIx
OT®G GTO GYNLLA, OTOV V,,=®" — . ~
P 2 Ucm

AMAG 1 vy, etvar kGBen o pafdo, cuvenmg oynuotiCet yovia 6=40° pe v
Katakopuen devbvvon (yovieg pe kdbeteg nhevpic). Etol avaidovtde v o€ 600 GUVICTMOESG, o optlod-

VTLOL KO Lo KATOKOPLPT), OTTOC 6TO GYNLLo, Bo TapovE:

v :a)govvg Kot pr,xza)gn,ug (1)

wly

AAMLG €00 £YOVUE EVAV CKIVTLOTIKO TEPLOPIGHO», TOL OEV Eival GAAOG amd To OTL To onueio B eivar vroype-

opévo va kvnBel oto opilovtio eninedo, TPAYIO TOV GNUAIVEL OTL:

Uy=O—>u

{
iy = Uem = Vg = a)Eaqu 2

Awopdvrog v (1) kot (2) katd péAn maipvouvpe:
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l
L o—nus

wix 2

plx = Uem - 8¢9 <Ucny

cm @ ovvs
2
Aol £9p40°<1.

Z0otd 10 0).

Egpapuoyn 5"

Mia opoyevic covida puikovg 2m kot ualog 1kg npeuei og Agio opilovtio emi- N

€d0. AGKOVUE GTO £val TNG AKPo A o Katakopuen duvaun F=6N. :

Na Bpebei n apykn| emitdyvvon Tov pécov O TG Kol Tov dkpov A g pd- A B
Boov.

Aivetar g=10m/$ ko 1 por} adpaverag The cavidag g Tpog KGBETo GEOVE IOV TEPVE amd TO KEVTPO HALoC

1
T | =—ml?.
s e =75

Amravrnon:

Ipopavmg dev pmopei o dvbvoun 6N va ovacnkdcel T papoo pe Papog 10N, cvvendec 1 papdog dev Oa
eyKatarelyel to enimedo, oAAG Oa avaonkwbel. To epdTNUA TOL EXOVUE VO AVTILETMTIGOVE EIVAL GE TOLO
onueio ackeiton n kabetn avtidpacn N tov emmédov, apold HOMG aoKnoovUE TN SUVAUN 6TO dKpo A, 0 ¢o-
péag g N petapépetal Tpog Ta 6e&1d. AAAG N axpaio 6o, eivor N va acknfei oto dxpo B, mpdyua mwov

onuaivel 611 n paPoog emTayOVETUL TPOC T TAV® VD cuveyilel va Ppioketal G€ XA LE TO £d0POG.

Bewpobpe TOpA TNV Kivnon g cavidag og oHVOETN, OTOTEAOVUEVT] OO L0 [IE- E . 5

TAQOPIKN KOl U0 TTEPLOTPOPIKT YOP® amd vontd oplovtio dEova kabeTo ot I T

cavida mov epva amd to kévrpo nalog O. Epappolovtog to 2° vouo tov Nevto- A B

Vo, TOiPVOVLE:

Io ™ petagopikn kivnon: EF=m-oc,m —FHN-w==m-on, (1) W
[epotpoikn kivon: Zt=l-a,, — F -%— N % = 1—12 mLZaW —

YoV

F-N :émL-a (2)

"Eyovpe €d®d KAmo10 GOVOECUO, O OTOIOG VO GUVOEEL TIG SVO TOPATAVE® KIVIGELS KAl OTOV OTOI0 TTPEMEL VL
ECTIAGOVLLE;

Ag épBovpe 610 dkpo B. To onueio avtd €xel o EMTAYLVON Ocm EEOITIOG TNG
UETAPOPIKNG KIVIONG KOl U0 EMTPOYLOL O, 101 UE TO pLOUO HETOPOANG TOL
UETPOL TNG YPOUUIKNG TAXDTNTO, AOY® TNng KUKAKNG Kiviong yopw arnd 1o O.

Emedn piddpe yio apyikn emtdyvuvon, KEVIPOUOLOG EMLTAYVVOT| OV VITAPYEL,
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Aoy EYovpe UNdEVIKN YoVioKkn ToydtTa. AAAG 10 dkpo B dev emtaydvetan (ovte mpog Ta mhvm, apod ToTE

B0 undeviCotov n N ko Oa giyape tn papoo pe Bapoc 10N va emttayvveTon TPog T TAVED HE AoKNOT SV~

L
ung 6N, aAAd Tpo@avdg 00TE TPOog T KAT®), omdte ap=01 aan%va ko 1 e&lomon (2) yiverou:
1
F-N :ém'acm (za)

Me npdcbeon tov (1) ko (2%) maipvoope: 2F —mg= g m-a_,—

a - _34.30¢ —glom/sz —15m/s?

2m 4 2-1
. . . ) L
Omndte 1 emtdyvVoT TOV AKPOL A givol: a= acm+%wva =2 Uer=3M/S.

YAtk Quotlkng-Xnueiag
I'tati 10 va powadleoar mpdyuara, elvar xakd pra drovg. ..
Empéien:

Arovions Mapyapng
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