Epoton 1

O kOMvdpog kal 0 diokog Tou GXAPATeC, £xouv TNV idw pdla Kal TEPICTPEPOVIAL e TNV
B yoviakn toxdnTa w. Now cwpa Ba otapamos mo dookoha;

a) To A

i}
P w0
B) To B. M
y) Kan ta ddo 1o idio.

Ha emAé€rs ™ cwot andvmen kal va arohoynoeTs v emAoyn cac.

TodaTrh amdvonon sival n a.

Mvwpiloups T n pomn adpdvewag evog otepeol ekpdlel TNy adpdvelwa - avtidpaon otn
otpoikn Tou kivnon, dnhadhi moéco dbokoha peTaBAAAETOL N CTPOWIKN TOU KaTdoTOon
Kivnong.

Emiong yvwpiloups anmd tn Bewpia 6T n ponn adpdvelag evog oTepeol W TPoC KATOLD
atova, umohoyiletar amd TN oxeonm: I=Zmr! , Omou r eival n amocTOon Tv
oroewdwy palwy Tou and tov dafova mepuotpopnc. Erol, n pom adpdvewag evog

otepeol efaptdral and Tnv katavopn Tng palag Tou we mpog Tov dfova TepLoTpoprig Tou
KOl GUYKEKpIPEYD, OGO Mo amopakpuopéva eival Ta vhikd onpeio tou and tov dafova
MEPIOTPOIPRC TOCO Mo Peydain sival n pomn adpdvelds Tow.

'Etol otnv mepintwaon pag, o dickog, mou Ba otaparrosr mo dUokoAa eival autdc, mou
£xel TN peyaMitepn pomd adpdvelag Kal autog sival o Siokog A, Tou £XEL TNV O
«amhwpivi pala we mpog Tov AEova TEpITPOEC.

Epotnon 2

Opidvtiog opoyevig diokog palag M kol aktivag R mepliotpégetal yopw amd akAdvnto
Katakdpugo dafova vy mou SifpxeTal amd To KEVIpo Tou Kal sival kdBetog oe autdv.
Ndviy oto dioko sivol orepewpsvo éva ik onpeio palag m o= amdotacn x (x<R) amd
Tov déova meploTpopnic. Av To UNIKG onpsio petapspBei ko TomoBemnBel oto drpo Tou
diokou, n pomn adpdvelds ToU SUGTIHPATOS we TTPog Tov afova meploTpo@ic y ' y:

) PEWOVETAL.
B) pével n i,
y) aufdvetar,

Ha emA£ETe TN GwoT AMavInGn Kal va amokoyTioeTs v eMAoYT oac.
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Amdvtnon

ZoyoTr andvtnen sival n y.

Mvwpifoups OT1L n pomr adpdveldg evOg CUCTHPOTOG Eival ion pe To ABpoIopa Twy pommwy
adpavelas Tow owpdTwy, mou anotedolv To cuotnua. Etm o adompa diokow - vhikol
onpsiou Ba éxer por adpdvewag: I, =1, +mr’, émou r sivan n andotacn Tou uAikou
onpsiou amd Tov dEova TEpLoTPOpIS.

TNy apxikn kardotacn, To vlkd onpelo eival os andotaon x, omdte n ponn adpdveiag

Tou cucTrpatog sival ion pe: I, =1, + mx*.

Itnv Tehkr KaTdotaon, o vhkd onpeio sival o amootaon R, omdte n pornr adpdvelag
Tou cuoTripateg sivat fon pe: I, =1, +mR*.

Emeldry, pe Baon tnv skgpavnon, To X sival pikpotepo Tou R, ouykpivovtag TV apXikn
Kal TeMKn Tin g pomrig adpdvelag Tou cuothpartog, Tpokimrel ot I, =1 cuvenawg n
pomn adpdvelag ToU CUGTHPATOC auEdveETal.

ok ?

Epoton 3

IT0 MOpaKdTw oxApa @aivetal pa opildvnia Aemtn pabdog, mou amotsheita and ddo
Tufpara, icow prkoug, koAnpéva oto peco M e paBdou. To aplotepd sivar E0Mvo evi
1o def1o owdepévio. H pabBdog pmopsl va otpépetan yipw amd karakdpugpo dfova, mou
SiEpxeTan £iTe amd To dkpo A site amd To B. Na va Gécoups mo sikoAa o8 MEQIOTRoEN TN
pdbBdo mpémel va Ty oTpéyoups, Yopw and tov dfova, mou diEpxeTan amd To:

a) A.

B) B.

T comemem
=
ws)

Ha emA£Ere T cwoth andvinon kal va aToAoyTioeTs TV emMAoyYT oac.

Amtdvtnon

TopaTr] amavinon sivan n B.

AT To Sewpnpa Steiner (I =1 +Md?), avodapBavopacte 6T 600 Mo KoVTd sival o

afovag mEpLoTpopnS oTo Keévipo pdalag (pwkpotspo d), Too00 Mo pkpn eivol nopomn
adpaveldg Tow Kal Tooo mo elkoha Ba TiBeTal o mEpLoTpOQE.

Ens1dn n pdbdog dev eival opoyevic, To kévipo pdlag tng dev Ba eival oto poov Tng M,
aAhd oe wdmoww onpeio Tou TpRpaTog pe Ty peyarltspn mukvetnTa, dnAadn wdmou ol i
OsL10TEPa TOU PECOU M, OTNY TEPLOXT TOU GIOEPEVIOU THARITOL, A M cm B

'Excl to drpo B Ba Bpioketal mo kovid oo KEVIpo padag cm, GUVETEES i pomh adpdvelag
g pabdou we mpog dfova diepxdpsvo and to B Ba sival pikpdTEPn, KATA GUVETELD O
gUKOAN N mEpLoTpOpn TG pabdou.
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Epo®tnon 4

Evag opildvTiog diokog, oTpE@ETOL PE YOVIOKT) TOXUTNTA PETpoU wy yUpow and otabepo
datova, mou MEpKETAl amd TO KEVIPO Tou Kal eival kabetog o autdv. Ito dioko aokeita
pomn dlvapng PETpoU T, OTMOTE N YuVIAK TaxUTNTa meploTpognc Tou petaBdihetal pe

(l}l
e

TO XpOvo OTwWE PaiveTal oTo SITYPaPHA TOU GXAPATOS,

H cwaoth ypapkn mapdoTacn TG poTig Tr 8 oUVApTNon P To xpdvo t eival To:

AET AET MET

1 [ ! H
: 'r_r : : T] r?
Cl
(a) (B) (y)

Ha emAEre To cwotd Sidypappa ko va amohoyrioeTe TNV EmMAoyT Gac,

Amavtnon

Zwotn andvinon lvaln y.
Mvwpifoups oTL N KAion Tou SIaypdpPaToS YWVIOKTS ouXvOTNTag w - Xpdvou t, sival ion
A

e TNV YWVIAKS) ETTAXUVOT] Sy, 0TI 3., = e
T

Amd To dudypappa BAgmoups om: 17¥) i khion sival otabBepr o oAn Tn diudpreia amd O
£wg T ka1 27) n khion eival apvnmkn, S0 n ouvdptnon eival pbivousa. Katd cuvemsia
N YWVIOKE EMTAXUVON 3., Eival oTabepri Kol apvnTike.

Amo To @epehwdn Nopo tng Itpogukng Kivnong Lt=I-a  — 1. =I-a_ , mpokome étl
n pomf Tr eival avaloyn g yuwiakic emTdxuvenc. TUvVETuwe n pomr Tr £xel otabepr kal
apvnTikn Tipn og oAn N dudpkela amd 0 Ewc t;.

Zuvemwg TO oword Sidypappa sival To .

Epo®tnon 5

‘Evac opoyevic Tpoxdc, pe piKkpd apifpd axtivey kol évag opoyevig diokog, idwg
akTivag R, pmopoldy va TEpLOTpE@ovTal xwpic TpiBéc yipw anmd Katakdpupo, akhovto
atova mou difpxeTal amd To kEvipo palag Toug kal sival kaBetog oto emimsdo Tou
kabevdc. H pomr adpdvewag Tou tpoxod wg mpog Tov dEova mepiotpopic Tou (L) sival
peyahdtepn e pomrg adpdvewag Tou diokou we Mpog To dikd Tou dfova MEpIOTPOENC
(L,). Apxwd Ta d0o cwpara eival akivita kai ™ xpovikn ouypn t=0 apxiloupe va
ackoUps TaQuToxpova otnv Tepupépeld kdabe cwpatog idia oplldvna, QATTOPEVIKD,
ortabepry watd petpo SUvapn F. Sswpriote apeAntéeg omolecdnmnote dikeg emdpdcelg
pomv. MNa To PETPO NG YWVIAKNS EMTMUVOTC Tow TpoxoU {a&ﬂ,] KOl TO PETpO TG

. - - () - P .
YWVIarng emraxuvong tou diokou (a,, ) woxiel n oxéon:
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a) aEET > a[:,:',.
B) al), <all,.

0 _ a0
Y) a,, =ag.

Ha emAErs  cwot andvinon kal va amoAoynoeTts Ty emAoyh cac.

Anavtnon
Eworn amdavinon sivan n B. .
Me Baon to @spehwdn Hopo g Itpogukig Kivnong, n a
Ywviarn  emrTdaxuvon  umoloyiletar amd T oxéomn: —

T
A, =T{1].

H povadkn pomi ddvapng sivar n pomm tng F, dpa:

L1=1,. Emaidi n F £xa1 otaflepd pétpo Kal sival ouVEXWE SPATTTOPEVN OTNY TEPIPEPELD,
akTivag R, n pomn g kal omig duo mepimmwoslg Ba eivan idua kan ion pe:

it =kEt,=1=F-R{2).

Amd g (1) wat (2) mpokomTEL: A, =¥. Me Baom tnv oxéon autr MPoKUTTEL OTL N
YWVIOKT EMTaxXuvon sival avmotpopws avahoyn g pomng adpdveiac, spooov o
ap@untg - pomn ddvapng F, eivan oraBepdc. Iuvemwe, emetdn oOpguva pe Ty
EKPUWVION, 0 Tpoxog £xg1 peyahirepn pomn adpdveag (1) amd autr tou diokou (L),

fa amoKToE! KPATEPN YWVIAKT ETTAXUVOT): aiﬁ;_ < aﬂ .

Epotnon 6

‘Evacg opoyevig diokog palag M kai aktivag R kubietal xwpic va ohicBaivel oe opilovtio
ddmedo pe n BoriBaa opilovniag otabeprc dovapng F n omoia ackeital oto KEvTpo palag
Tou. O diokog Kiveital emraxuvopevog opald mpog ta defid. H @opd ¢ OTATIKAC
TpiBiig, mou déxeTan, amd to opildvrio damedo, £xel popd:

a) idwa pe mv F.
B) avtiBetn and mv F.

Ha emA£ETE TN GWOTI ANAVING KOl va AItloAoyTiGETE TV MAOYT) Gac.
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Anavtnon

Zoorn amavnon sivan n B.

Z1o dioko aokolvtal o £Erjg duvdpeig: n opuldvna dovapn F kol To katakopugo Bapog w
amo T yn otov dfova, mou Tepvoly amd To kevipo palag tow, n kdbem avridpaon M Tou
dangdou km n opilovnia orankn TpiBn T, oto onpeio emapng dickou - damedou.
Napatnpolpe 6Tl ol @opeic Twv F kal w Jifpxovial and tov afova TEPICTPOEIS, £V O
wopgag, tng M, difpxetal kan autdg and Tov dfova MEPICTPOPRE. TUVETIWE ) pOTIT TOUG
w¢ Mpog Tov dfova meprotpopric eival pndevikn: T, = T_ = T,, = 0. Zuvemwg n povn potr
duvapng oto dicke eival autr g otatkrig Tpibrig, dnAadn Zt=1; (1).

AmO To Sepeluwdn Hopo tng ITpogukng Kivnong, otav ypapsel os diovuopamikn popgpr:
ET=I-£W, TpoKOTTEL OTL 1 ouvolkn pomry LT eival opdppomin pe TN Yoviakr

EMITOxUYOT) EF“_ .

Zuvemwg kal pe Baon my (1), kaw n pomy T mg : E.Emp
oronkng tpibrig, Ba sival opdppoTn TNG YWVIGKNG

EMTAXUVONC i, N omoia oTo oXfpa €xel @opd am\,if‘" T F

mpog Ta péca, ST N Kivnon sival emTaxuvopevn, T,

fapa n ywviakrj emrtdxuvon I, eival opdppomn a

NG YVIaKAC TaxXUTNTac o .

Na va cupBel auto, mpémel n @opd NG CTATIKIAG
Tpibiig oto oxrpa, va sival Tpog Ta apotepd, dnhadn n @opd mg eival avriben amd
autriv tng F.

Epotyon 7

‘Evag opoyeviic opi{ovtiog diokog, palac M kol aktivag R, meploTpégetal ylupw amo
Katakdpugo akhovnto atova z, o onoiog AigpxeTal amd To kévipo K tou diokou. Eva
pupo owpa, pafag m, Tonobeteitar oM kovtd oto kévipo K kat apxilel va oAwoBaivel
apyd mpog tnv Teppépsia Tou diokou. Katd tn didpkeid Tng Kivnong Tou puwpou
CWPAToG TPOC TNV MEPUPEPELT, N poTT] adpdvelas ToU cuoThpaTod Siokog - PIKpO cupda:

) PEWVETAL.
B) pevel orabepn.
¥) auEdvetan.

Ha emA£Ere ™ CwoTr andavinon ka va aroAoynoeTe v emAoyT oac.

Amdvtnon

IOt anmdvInon ivan n y.

Mvwpiloups 6m1 n ponry adpavelag evog cuotrparog sival ion pe To aBpolcpa Twy pomwy
adpavelas Twy cwpdTwy, mou amotedody 1o clotnua. 'Etol To clotnua diokou - pikpod
cwpareg Ba éxet pom adpdveag 1, =1, +mr’, émou r sivan n andotaon Tou vAkoo
onpsiouv amd Tov dfova TEPLOTPOPNG.
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H apxwr) amootaon Tou Cwparog and Tov dfova meplotpogng sivan mepimou pndsy,
omote n pomy adpdveldas Tou cuoThparoes eival mepimou lon pe ) pom adpdvewag Tou
diokou: I, =1,

Kabfwe kiveital To cwpa, n andotacn r audvetal kat oty Tehkn BEon, To cwpa sival
OTn pEYWTn anmdctacn R, omote n pomn adpdveldg Tou cuoTnparog eival ion pe:
[ =I+mR*.

Tuvemwg, KOTd T Sudpkeld Tng Kiviong Tou pwpol Copdrtog, n pomn adpdveldg Tou
oUCTRPOTOS auidveTal,

Epotnon 8

"Evag opoyevig E0hivog diokog (1) kal evag opoyevhg peTadkdg daktiog (2) Exouv TRV
ida pala ko v ida aktiva. Av |y ka | givan avtiotowa n pomn adpdvelag tou dickou
kol Tou Saktudiou we mpog afova kdbeto oto emimedd Toug, mou GiEpxeTal amd To
KEvTpo palac Toug, TOTE LoXUEL N OXECT):

a) I, <I,.
B) I, =1,.
y) L =1,.

Ha emAEETE TN GWoTr amdavinan Kal va amodoynioeTe Ty emAoyn oag

Amavtnon

ZodITn amavTnon sivan n a.

Mwpiloups om1, petalld cwpdtwy idug palag, n pomi adpdvelag Tow cwparog efaptdral
amo Ty Karavopn Tng palag Tou wg mpog Tov akova TEPLeTPOQIIS KOl CUYKEKPLPEVT, 000
MO amopaKpuopEveg eival o otowsiwdelg palec Tou cwpatog amd Tov  dfova
TIEPIOTPOPIIS, THCD o Peyahn sival n porn adpdveiag (I=myg +mg +...).

Ito daktoMo oheg ol oroxewsdelg palec Tou améxouv Tnv ida amoctacn R amd Tov
atova mepioTpoipric, mou MEPXETAl amd TO KEVIPO TOU, £V oTov GiOKO Ol GTOLXELDGEL

pdfec Tou améxouv, amd Tov dfova TMEpLOTpoERC TMou AIEPXETaL amd To KEVIpOD ToU,
amGCTAoT), ToW KUpaiveTal petagd O ka R.

Tuvenmwe o daktohog (pe pomr adpdveiag I, ) éxer peyahitepn pomr adpdvewag and To
dioko (pe porm adpavewag [ ).

Epotyon 9

Mia opoysvric f0hvn pdBdog (1) kan pa opoyevig petalhkn pdBdog (2) Exouv idieg

SLOCTAGELC Kal Propoly va TepioTpépovTan yipw and katakdpupo afova, mou diEpxetal

amd To pEcov Toug Kal elval kdbetog o' outéeg. Aivetan dm n pomn adpdveiag pnag

opoyevolc pdBdou we mpog dfova kabeto ¢ autrv mou JifpxeTal and 1o KEvipo palag
coee T = L2

e sivan: I_ —Fm .
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Apxifoups va Tig meploTpEgoups ackewtag oplfovnia dovapn otabepol pstpou Fy kau Fy
OVTiOTOIXd OT0 Gepo Toug Kal KdaBeta orn paBdo. NMoparmpolps om o dlo pdbBdo
amorToly v iGua ywwviokn emrdxuvon. Na ta petpa Tov dlo Jduvdpewy Loxigl oT:

a) F=F.
B) F <E.
y) E=>E.

Ha emMA£Ere ) cwotr andvinon Kal va amohoynoeTe v emAoyn cac.

Amndvtnon

Zeorn amavtnon sivan n B.

Emzidni to E0Ao £xel KpoTEpn TUKVOTNTG amd To pétarho, ya pdBdoug iduw
duaordoswy (apa kal idiow pikouc), pwpdtepn palo £xel n £0Avn, dnAadn M, <M..

Amo Tn oxéon 1. =%ML:, mpokOTTEl OT1 epdcoy ol S0o pdBdot £xouv To idlo prikog, n
porm adpdvelds toug sival avahoyn e pafag toug, dnadn: I <L, (1).

Am' tov Sepshiwdn Hopo tng Itpogukng Kiviong mpokUmTen yia Ty anatolysvn pomr

dovapng (mow oe Kabe mepinTwaon £xel poxhobpaxiova %J:

I : 2a,
D=l =1=La_ :-F%= Ia. =F= adp _ p_ P

L L =

amoitodpevn dovapn sivalr avaAoyn e pomng adpdvelag, OTav N ywvIakn smTdxuvon

Kl To piKog Tow pdBdwy eival To ido.

Tuvemwg, Kat pe Baon vy (1), n E0Awvn paBdog (1) amortei ppdtepn dlvapn am’ my

peraihkn (2): E <F,.

onhadny n

Epotnon 10

KE®A4 :

Ao opildvrion Tpoxol A kau B, pe aktiveg apeAntéag palog, xouv tny idwa pala kal 6An
n pala Toug ival oPOIOPOPPA KOTAVEUNMEVT] OTNY MEPLPEPELd Toug. O Tpoxog A £XEL TN

dimAdold aktiva am' Tov Tpoxd B. On ddo tpoxol pmopolv va
meploTpEpovIal yUpw amd kotawdpupo afova, mou SiEpxeTal
amd 1o KévTpo palag Touc, Aivetal n ponn adpdveilag evog Tpoxol
wg mpog dfova, mou diEpxstal amd 1o Kévipo palag

-

Tou:I_ =mR-".

AckoUps spamTopevikd otny meplpépela kabe tpoxol duvapn F

a) a, <ag.
B)a, =3;5.
Y) 3, >ag.

HNa emAsETe ™ GwoTH andvInon Kal va aroAoynoeTs v emMAGYT oac.
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Amdvtnon

ZooTr amdvinon givar n (a).

Amd ™ oxéon I =mR®, npokimtel om, emewdi n pala toug eival idwa, n pomr
adpavelag Tov Tpoxol eival avdhoyn Tou TETPOYWWVOU TNC OKTivag Tou. EMopévid,
epooov an' v exkgwvnon divetal yua Tig aktiveg 0T R, =2R;, o Tpoxdg A Ba £xe1

TeTpanAdoa pomn adpdavelag amd tov B: 1, =4I (1).

Enmz1dny n ida dovapn F ackeital spamtopevikd, n porn g Ba wolta pe: 1=F-R,
ouvenwg Ba sivar avaioyn tng aktivag: T, = 215(2).

H ywwiakr] smridxuvon tou Tpoxol, umohoyiletan amd tov Sspshwodn Hope 1ng
T

Itpouerig Kivnong:a,., =“Tr. ‘Etol epoooy, oopipuva pe n (2), o Tpoxdg A GExeTal
dmMdoa pommy (oTov apiBpnm) ko oopgpova pe v (1), Exel TETpamAdoa porr
adpavelag (oTov Tapovopaotr), B amoKToEeL T PuoT] ywvIaKs ETTaxuvoT.

Epoton 11

Alo opoyeveic kOAvdpol (1) kan (2), g palag M ko iduag o |pmmmm——-
aktivag B, apxifouv va karépxovial kuhiopsvol os mAdylo
emimedo dexopevol TNy S emTaxdvouca cuvolkn pormm. O {1}_;.-"' i
gvac ek Twy 000 kuAivipwy eival cupmayic kal o dhhog

KolpLog,

i
1
]
)
i
1
]
1
i
el

]
—
P
L

~
-~
2]

—
F,

H ypagkn mapdotacn Tou PETpoU TNE YwvIakig Toug TaxUTnTag o8 cuvApInon pz w
xpovo, gaiveral oto dimhave oxnfpa. O kolgplog kKiAvdpog eivan o:

a) (1).
B) (2).

Ha emA£ETe TN GWOTH AMAVINGN Kal va aTohoyTioETE TNV emAoyn Gac.

Amndvtnon

Zopomny amdvtnon sivar n (B).

Mmopoldys va unoMoyicoups To PETPO TNC ywwviakng smTdxuveng yia kdBs kidwvdpo,
EQOpPOOVTIOC TN OXEON OPIOHOU NG YWVIAKAG EMTAXUVONG: A, =% KOl TG
mAnpopopisc and to Sudypappa mou Sivetal.

Na tov 17 kOMvdpo, n ywwvakn emodxuvon wwodta pe v kAion g esubeiac
A @, -0 oy

4 =—= =
At -0t

1

Na tov 2° wOhvdpo, n ywwvakn emodxuvon wolta pe v kAion g suBeiag:
. _de -0 o
At t,-0 t,°
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Amd To dudypappa w - t BAfmoupe dm t, >, OMOTE YA TIC YWWIOKEG EMTAXUVGEL

woxoeL: a; >a, (1).

H skpovnon pag mhnpogopsi dm o doo wohvdpolr déxovtar Tnv idux  pomm:
=1, =T(2).

Am" Tov Gepshundn MNopo g Itpopknic Kivnong mpokomtel omi:Lt=[-a  —=I= E
. a_

Epappodovidg v otoug dUo kuAivipoug Exoupe: T -1 ka L — . Me Bdon twpa
a, a,

v (1) mpowdmrel ot I < L, (4).

Cpwg o kodgog KOAVGpog £xe1 peyahimepn ponn adpdveldag anmd Tov cupmayr, Gom ol
orowewwdelg palsc, mouw Tov cuyKpoToUy anmexouy Tn péyiotn duvatr andotacn and tov
dafova meplotpogis. Tuvenwe o kolplog kuhwvdpog sival o (2).

Epo®tnon 12

Evag  waraopupog  opoyeviic  kOMvdpog,  oTpégeTal
OpIOTEPOOTPOPI PE YWVIOKT] TOXUTNTA PETPOU Wy yOpo amd
otabepd dafova, mou diEpxeTtal amd Tov dfova Tou. ETov
KUAMvEpo aokeital KatdhinAn pomn SUvapng pETpou T, OMOTE N
Yuviakn TaximnTa meplotpogic Tou peTaBaldstal pe To xpovo
OTwe @aiveTal oro Sudypappa Tou oXRPaToc.

t
=
H owoth ypapikn mapdotacn e pomic T G GUVAPTNON Pe To xpdvo t &ival To 4 ?I:I
'-IT _."‘-_}_[ & Ir
| ! | 21 1
T ' T : : '
; i ’ 5 Eru_
;. zlr t t, 2t 't rr . t
i . t —_—
2T ‘.—'
ad
(@) (B) (v)

Ha emAsEre 1o cwoTd Judypappa Kal va AmoAoyTIoETE TNV emMAoyT oac.

Amnavtnon

Zwotn andvineon eival n (a).
Amd To duaypappa avihapBovopacte ot

Amé 0 fwg b, o wOAwdpog emTaxOvetan opodd  pe ywVIKG  EmMTAXuvon
A Q- @
=T =),
At t,-0 ot
amd t fwg 24, o wOAwdpog emBpadlveral opogAd pe  ywwakn emMTdXuvon
Am 0-2e, 2y

= = (2).
At 2t-t, @

ﬂ:=
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An’ Tov Sepelidn Hopo tng Ztpoguknig Kivnong Lt=1I.-a  mpokomrel 6ti:

T o . . {2 6] .
amd 0 £we ty, T; =I-:a]=It—"7I Kal amé ty fwg 2ty, T, =I-a,=—2I-L, dnhadr oro 2°
0 L}
otadio g Kivnong, n pomn eival apvnmkn pe dimAdoio pétpo.

Zuvemwe To cuotd Sidypappa sival to (a).

Ep®tnon 13

ITo oxfpa paivovta o kKdaroyn 0o opoleg opoyeveic pabdol TF
(1) wen (2), mou Bpiowovton oe Asio opuldvnio Gamedo. H [
pabdoc (1) eivan ehevbepn vy n pdbdog (2) sivan oTEpempEYT

oKAGVINTO OTO aploTepd AKpo g A. Alveton n pomn adpdveiag F
pag opoyevolg pabdou wg mpog dfova kabeto ¢ auTriv Tmou T
diépxeTal and To kévipo palag g [, = é]ﬂf .

> n

o
=

Ackolps oto defid dwpo Toug v ida opuldvTia duvapn F kdbBeta oe wabe pabdo. Na ta
PETpO TV YWVIGKY EMTaxUvoeEwy a; Kal a;, mou §' amoktioouv avriotowa o 80o
paBoo woxde:

a) a; <a,.

B) a, =a,.

Y) 3, >a,.

Ha emA£ETe T Gwotr andvinon Kal va amohoynoeTs v eMASYT Gac.

Amavtnon

Zopotn amdvnon eivan n (y).

Mwpiloups (oxohkd BiBAio, oeh. 113) om eva ehelbepo cwpa pe v emidpacn porig
duvapng, (to omoio ekTehel TAOUTOXpOVA PETAPOPIKI KOl TTEQICTPOMPIKT KIVIion) CTpepeTal
WG TPOC To VONTO dfovad, mou SIEPKETaL am' To KEVIpO pdlag Tou.

Erol n edelfepn pdbdog (1), kard m otpogikn kivnon we mpog To kévTpo pdlac me K,

OEXETOL pOTIN: T, = F% . Evw N pomr adpaveldg g wg Tpog To KEVTpo palag g sival:

L=1. =é]ﬂf. Egpappdlovtag twpa 1o Sspshicdn Hopo tng Itpogukrc Kivnomg
1

T EH‘ F
TPOKOTITEL Y1 TN YWVIGKR NG EMTAXUVOT: 3, =—-= —=a, =6——(1).
I] imi ]'E'H_.
12

H pabdog (2) orpépeton wg mpog 1o otabepd dkpo A.

H pomry, mou déxetm eivaw: 7, =FL wan n pomn adpdveidg tng wg mpog To drpo A, pe
Baon to Sewpnpa Steiner eival ion pe: I, =1_ +IIM[%}2 =%ML: +%ML3 =1, =§M]f.
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Epappdlovrag mah 1o Sepshiwdn Hopo wng Erpoguknig Kivnong mpokdmTer yia Tn
. . 1, FL F
YOVIIKD TG EMTAXUVeT: a, =—= —=a,=3— (2).
I, lh-‘ﬂ_.z ML
3

Tuykpivovtag Tig (1) ko (2) mpokomTe 6T a, >a,.
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Aoknon 1

‘Evag opoyevic kal wwomaxnic diokog palog M=2kg km aktivag R =0.1m pmopsi va
meploTpépeTal yopw amd orabepd dfova, o omoiog elval wdbetog oto emimedd Tou ko
mepVA amod £va onpeio A TNg mepupEpeldg Tou. ITo aviidiapsTpkd onpsio B aokeital pua
duvapn otabepold pétpou F=3N | n omoia sival ouvexmg e@anmtopsvn oro SioKo Kal n

diedBuvar tng eivon emdvi oto eminedo mou opils o diokag.

a) Ma Bpeite To pétpo NG pomnig mou Tpokaisi n dovapn ko va oxedidoete To Sdvucpd

me.
B) Ha umohoyicets Tn ponn adpdvelag Tow dickou we Mpog Tov dfova TEPIGTPOQIC.

y) Ha umoloyicete To PETPO NG YWVIAKIG EMTAXUVONG a, WPE TNV OTMoid CTPEPETAL O

digog kal va oxedidoets To didvuopd .
Aivetan om n pom adpdvewag opoysvolg Siokou we mpog dfova mou meEpvA amd To

. . . R . 1
KEVTpOo Tou kal eival kadbetog oto eminedd Tou, eivan I, = EMR] .

Auon

a) Agold n dovapn £xsi otafepd pETpo Kal eival guvexwg epantopevn oto dioko, Ga
ackei otabepr pomn, pEtpou:
t=F-L (3)

omou L o poxhoBpoxiovag ng F.

ATO TO GxApa @aiveTal oTL:

L=2R {4)

Sewpuwvtag BeTkn v aplotepdotpopn @opd, amd mc (3) ko (4) Bpiokoups v
ahyeBpuar) T Tng pomng mow ackeital oto diowa:

1=F-2E = t=+0,6Nm (5

ZT0 OXNPC (paiveTal n pomr| ToU agkeital oto Gioko:

B) Amd n (2) umohoyiloups ™ pomn adpdvelag Tou dickouw we Tpog To otabepd afova
mepIOTpopc Tou. Emaldn n andotacn Tou dtova meploTpopic amd Tov mapdiinio afova

mou Tepvd and 1o kévipo palag Tow dickou eival d=R, Exoups:

I=I_+Md* = 1=%me+ml = 1=%1»m= — I1=0.03kgm’® (6)

y) Me avTikardoracn Twv (5) ko (6) oty (1) £xoupe:

EI,IiFI\I.111={]'__[IEqu';n_l-:4.1_r = aT=2'|] 3

Emeidr a, >0, n ahyeBpikr TP CUPTITTEL e TO PETPO TNG YWVICKIG EMTAXUVONG,

Emedi n T gival n povadikry potr mou ackeital oto dioko, N ywviakn emrtdxuven a, Ba

gival opdpporn pe Ty T:
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Aoxknon 2

"Evag opiiovTiog opoyevig diokog padag m=2kg km axtivag K =0,1lm mepiotpegetal
apiotepdotpopa (GnAadn pe popd avtiBetn Towv dswTov Tou pohoyiol) xwpic Tpbic
PE YWVIOKT CUXVOTNTA o, = 10%, yUpw amd Kartakdpupo atova mou SiEpxeTal and
TO KEVIPO ToU. AT Tn xpovikr orrypn t=0 wal petd o diokog GEXeTal EQATTOPEVIKA
oty TEpupEpeld Tou dUo oraBspic wotd petpo duvdpsig Fy, apuotepocTpopa kal Fo

deflooTpopa, mou Ta pETpa Toug Kavomololv T oxéon F =3F kal ou omoieg

mpoosdidouy oro GIOKO YwVIaK EMITOUVOT PETpOoU . =4{}m,d. AlveTar n pomn
&

adpdveiag Tou dickou w¢ mpog Tov dfova mepwoTpogng Tou I, =%mR: . Ha
umohoyiceTE:
a) Ta PETpa Twy J0o Suvapewy.
B) To pETpo NG ywviaKrig TmUTNTAg T Xpovikn oty t=2 s.
Tn xpovikry otypn © katapyolps akapwaia n divapn Fi, omote o diokog otapard n
XPOVIKI orypr ta. -
y] Ha uodoyioets T vEQ ywVIAKS EMTEXUVON.

d) Ha oxedidote TN ypagkn TOpdoTacn yuvIaknig
TaxOTnTag w - xpovou t os BaBpohoynpévoug afovec,
amd T Xpovikn otypn =0 £wg n xpovikn otypn .

Auon

a) Sa spappocoups apxikd To Sepehiwdn Mopo tng Itpopkng Kivnong ya to dioko,
WOTE va UTIOADYICOUPE TN GUVIGTAQEVT TwV poToy IT:
it=l_-a_ —it= _lmR:a?m_ Kal ovnikabiotwvtag oto 5.1. Bplokoupe:

cm e 2

I1=—2-0. 90N-m=ZEr=04N-m.

T | e

SewpuvTag BeTik wopd TNV aploTEpOoTpOQn, £X0UpE wid TG ahysBpikéc TipEg Twwv
pomww: L1=T¢ +T; =FR-ER=(F-F)R.

Me Bdon Tty skgpavnon, 1oxist yio ta pétpa oy duvdpewy oni: F = 5F,, omdre:
Z1=(3F -E)R =4ER, km Advovrag wg mpog F; Bpiokoups:

I s 0.4 : 5 5
F=—=F = N=FE=1N.Kaandmv E=5F, =F=5N.
*TUR G401 ¢ )
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B) Epdoov o diokog £xel orabepr] ywwviakh smudxuvon, n Kivnorn Tou sival opodd
EMTAXUVOUEVT  OTPOMIKE, OmdTE Yyl Ty ywwviak Taximra wx0st  n
ghiowon: =0y +a,,, -t. AvikaboroUps ko Bpiokoupe ™ ywviakn TaxiomnTa
Xpovikn onypn ty: @, =@, +a_ -, =0 ={20+4ﬂ-2)m_d =1: =1D[IE.
: 5 5

¥) Otav katapynBei n Fy, o diokog déxetal v defiootpogn Fr, n omoia tov emBpadiver.

H véa ouvigTapévn Twy pomay, Aomdy, Ba eiva: Z1' = T =-ER=-01N-m.

Na va BpoOps ™n véa ywwak smrdxuvon Ba
gipoppocoups favd 1o Gepshuwdn  Nopo g
Zrpogiknc Kivnonc

. , T , —ﬂ.lmd:a, .=_mmd

s =01 S T 5

To mpoonpo  (-)

@ v ey l
2

deixvel OTL N vEQ ywvIakn emTdxuvon xgl avTiBetn @opd TN apxIknc.
d) Ba Bpolps apxkd n ddpkewa g emBpaduvopeyng Kivong pPEXpL va OTOPITNGEL,
am' v eficwon g ywviakng TaxinTag, AapBdvoviag umown OTL N apXIK YovIIKr
Toximnta tng emBpaduvopsvng Kiviong sivan o ywvidenl TaxOTnTa T GTypn

tro =6 +o,, -At.

N X , g L 100
'Otav Ba oraparnos Ga wxier: 0= +a,,, M= At = —E—H:ﬁ.’r =_TS = At=10s.
. - —

=

Opwe n Sidpreia g emBpaduvdpevng kivnong eival amd wn xpovikn otiypn t £we
XPOVIKD aTypn tz, Tou Ba OTapaTGEL,
omote: At=t, -t =t, =t + At =1t =(2+10)s =1, =12 5.

o oxedidlouvps ™ ypagkn TapdoTacn, ToU QaiveTal oTo TapakdTw Sy pappda.

A radfs)
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Aoxnon 3

Mia opoyevrc paBdoc AB, pdalac M=0,6 ke kal prikoug L=0,5 m, ymopei va oTpépeTal oe
Katakdpugo eninedo yoipw and évav oplovnio afova mow SiEpxeTal amd To dkpo g A.

a) Ha umohoyicete ™ pom adpdvelds e wg mpog dfova kabeto ot pdabdo, mou
SiEpxreTal an’ To drpo A.

Amd v opildvnia Béon aprvoups ehelBepn mn pabdo, va mepoTpagel ylpw am’ to
aKpo A
B) Mo umohoyiceTe TN ywVIOKN EMTOXUVOT] TNG aﬂ_m OTIyPry Tou TV Ggivoups

ehelbepn.

y) Ha umohoyicete Tn ywviakn emMTdxuver Tng otn Béon dmou autn exel orpagel katd

yuwvia @, TETola wote cuvp=0.5.

d) Ma umoAoyicete To puBpd petafolnc Tou PETpOU TNC YPOUHKAC ToaxOmnTag Tou
onpsiou K, mou sival to kévipo palag cm g pdBdou, otn BEon dmow autr £xel oTpapsi
KaTd ywvia @, Tétowa wote cuvp=0.5.

Aivovtal n pomr adpdveag e pdbdou we mpog dfova kaBeto otny pdbdo mou diEpxeTal

amd To kévipo palog ng I_ = I%MI_E Kal n emrdxuvon e Bapimrag g=10 m/s%.

Auon

a) H pdBdog orpépetan yopw amd dfova, kabBeto o' autriv, mou mepvd and To dkpo A
(ko & amd 1o kévipo pdlac Tng), omate n pomn adpdveldg NG w¢ Mpog autdy Tov

dfova autdv Ba umohoyioTel amd To Bewpnpa Tou Steiner: I, =I_ + Md*, émou d sivan

. . . . L .
N améoTaon Tou dkpou and To cm , dnAadn d= 7 ZUVETIWC

I,=1_ +M|f£]|2 =i]'~“.|]_: +M£= {i—l)haﬂf =iMIL3 =1, =l]\-1]3 (1),
; 2 12 4 12 4 12 t3
Ko avTikathotwvtag oto S.0.: I, =%{}._ﬁ-{1_5: kzm' =1, =0.05kg-m".
L
e LI Ll

B) I pabdo aowolvtar on £&hc duvapsig: to Bapoc Tng w F B
oto kévipo palog tng K kaw n dovapn F amd tov afova ‘ y ¥
TMEPLOTPOPRG TNG. A o
MNa va umoAoyicoups T ywviaks| emTaxuvon, otav n pabdog l W @ @y
Bpiowera otnv opilldvnia Bon (T oTrypn ToU TNV Qprivoups X,
ehelBepn), epappdlouvps Tov  Gepehundn  Hopo g 0
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Itpogiknc Kivnong: X1, =1, -aﬂ , Bewpwvtag Benikn @opd Ty Mpog Ta picda.

H pomr mg F wg mpog To A sivan pndév, kabog aoksitom otov dfova TeEpLoTpogrig,

gmopEviog pomy Ba £xer povo To Bdapog g pdBdou: Er, =1, = w-%{zj (o
. . . L
poxioBpaxiovag Touv Bapoug sivan 7 )-

AvmikabhwoTtwvrag Twpa otov Sepshwdn HNopo g ITpogukrc Kivnong mig (1) kau (2),

EXOUpE:
Mg%=%}{l?-aﬂ: afd, =;—E kan avtkaBiotawvtag oto S.0.: al® =_23-éﬂﬁ_ra!d:>
. 05 s
rad
aﬂ,{ =30 5—2.

y) Ztn Béon dmou n pdBdog £xs1 orpapel katd o epappdloups mak tov Sspehundn Nopo
g Itpogukng Kivnong. H pom tou Bdpoug sivan twpa: X1, =1 =w-(AB).

Amo 1o oxnpa Bpiokoups oOm o poxhoBpaxiovag (AB)  eivan F

(AB) = (AK)-cuve =%D‘U‘L-'I:p ., omdte: Er, =1_= W-% guve (3).

AV, 4B

5 P Q.
Avmikafhotwvrag Twpa otov Sepshwdn Nopo tng Erpopunc Kivnong Tig v OQ R

£ \ EK W
(1) kau (3), £xoupe: Mg%c‘uum=%}fﬂf Ay, = A, =3£gm_:-wp (4). /2\\4. “I:}. =0
Ztnv expowvnon Sivetal ont cuve =0,5, omdte aviikabotawtag oy (4) " \
ot S.1. MpokOTTEL O A =ﬁﬂ,iﬂ;:} a . =15 E;

m2.0,5 5 ' 5

d) O puBpéc petaBolic Tou pETpou TNG YPOPUIKNG TaxTnTag evog onpeiou, Tou améxel r
amd Tov dfova TeploTpopng, umohoyileta wg eEng:

E:M:rEM{] ﬁ=a .JUnﬁtE:ﬁ:f'a.‘.m{E}-
dt dt dt a ™ dt -
. . . L .
dvmwathotwvrag oty (5) v amdctacn Tou onpsiov K (5 =?] KL TR oriypaia

ywwviakn] emrdaxuvon otn Bon autr, mou unoloyictnke oo (y) spwimpa, Bpiokoups:

duy L ~m dug -m
Sx e, 2=150250 =25 352,
ar =3 T T 5

IxoMo: To puokd peyeBoc mou umohoyioBnke oro epwinpa & “puBpdg petaBoAng Tou
PETpOU NG YPOPUKNS TaxXUTNTac”, sival autd mou avagepetal ote IxoMyo oag Bibhio,

otr oehida 121, 6" ypappr) we ypappikn EMIAXUVET Kal o8 GAMI £yKUpa EMOTHUOVIKG

KE(PEVA QVOPEPETAL LG EMTPOXIA EMTUVT).

KE®.4: POITH AAPANEIAY - @EMEAIQAHE NOMOX ETPO®IKHE KINHEHE Emipédeia: Mapmdtowkog Pwmtng XeAiba 16




Aoknon 4

‘Bvac opulovniog opoyevric diokoc aktivag R=0,1 m pmopei va i
mepIOTpEPETAl xwpic TpiBég, yipw amd watawdpupo dfova '
mou diEpxeTal amd To KEVIpO Tou. O diowog sival apxikd
aKiviTog Kol TN xpovikn oriypn t=0 dfxeTal eganTopsvikd
oty Tepupipeld  Tou  aplotepdoTpogn  Slvapn  pETpou
E =10Nkm n omoia tov mpocdidel ywviakr emtaxuvorn pE-

Tpou A, = 20?—2'1 .

&. Mo umoloyicete:

a) Tny pomhy adpavelas L TOU SioKOU 0C TPOC TOV AfoVa TEPIGTPOMIC TOU.

B) Tn pada M tou dickou.

¥) To pPETpo TG ywvIakng TaxXUTnTag Tou digkou Tn xpovikn otrypn £=5 s.

B. Tn xpovikr otypn b, katapyoups akapiaia m dovapn Fi.

d) Ma unmohoyicete Tov apifpo Twv mepioTpopay Tow Ba Kavel o diokog amo T xpovikn

orypn ty £wg Tn xpovuer otypn =15 5.

Aiveral n pot adpdvelag Tou diokou wg mpog Tov dfova meplotpogrigTow 1, = %MR! .

Auon

a) Ba uvmohoyicoups apxikd T pomr tng duvapng F, n omoia £xe poxAobpaxiova my
aktiva Tou diokou R: 1, =FR = 1, =10-0.1N-m= 1, =1N-m.

Ba epappocoups Twpd 1o Sepshiwdn Nopo g ZTpogurng Kiviong yia to dioko, wote va
umohoyicoups T poTr adpdveldc Tou:

Sr=l_-a., =T =I.a,. :*Im=;—F:*In =%kgnf:>lm=ﬂ,ﬂ5 kgm’ .

B) Amd ™ ox€on mou divel T porm adpdvelag tou diokou, umohoyiloups T pala Tou:

L -ivriom-He oy 200
=72 R’ 0.01

kg=M=10kg.

y] Ewdocov o Siowog éxel orabepr yowviakn smrdxuvon, n kivion Tou sival opahd
EMTAXUVOUEVN  OTPOMIKI, OmOTE Y@ Ty ywviaki Taxdmra  woxlst  n
ehiowon: m=a,+a__-t. AvTikafiorolps ko Bpiokoups TN ywviokn TaxOTTa Tn XpoviKr

oo

oTYHA th: oy =@y +a,, H =0 ={ﬂ+2ﬂ-5}%i:~ @, =lﬂﬂ%.

d) Metd tn xpovikn onypn ty, Tou woTapysital n duvapn F, o diokog de GéxeTan pomEg,
OMOTE eXTEAE] Opahr] OTPOQKT Kivon e TNV yuwviarn TooITnTa wy, ToU £iXe amoKTioeL.
‘Ewg Tn xpovikn otypn t; Ba mepiotpépetan yia didpreta: At =1, —t, =(15-5)s =10 skm
Ba £xe1 drypdysl ywvia otpognc AS = oAt = AG=100-10 rad = A5 =1000 rad .

Enz1dn oe kdbe meplotpogpn Suaypdpel ywvia 2n rad, o apilBpdc Twy mEpLoTpogwy Eival:

Ag 1000 . 500 .
N= PP MEPIOTPOIpEC = N = — TMEPIOTPOPES .
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Aoknon 5

Mua opoyevrig Aemtn dokog KA, palag M= 60kg wa prikoug L =2m , pmopsi va oTpépeTan
oe opilovtio eminedo yipw amd £vav Katakopupo diova mou EpxeTal amd To drkpo g
K. Zto drpo A tng dokol ackeitan opulldvnia dovapn otabepol F=10N kdbeta otn dokd
kol n dorde apxilsl va meploTpégeTal aploTepGoTpopd. Katd tny Teplotpog e dokol
umdpxouy TplBég, mou dnpoupyoly PO wC TpoC Tov afova TEQIOTPOQAC PETpou
T, = 4Nm. Ha umoAoyioete:

a) To PETPO TNE CUVICTOPEVIIC TWWV poTiwy, wg Tpog Tov dfova meploTpowic, Katd Tn
dudpkela g mepLoTpopnc S dokol.

B) Tn pomr adpdveiag g dokol wg Mpog Tov afova MEPLOTPOPS TS,

Y) To PETPO TNG YWVIAKIG EMTAXUVONG A, -

d) To peETpo TNg ypappkng Taximrag Tou kévipou palog tng, otav n Soxog £xel

duaypdysl N = s TMEPLOTPOPEC,.
T

Aiveran n pomr adpdavewag g dokol we mpog afova kabeto otn dokd, mou SiEpxeTal amd
To KévTpo pafag g I = ll_}ML’ .

Auon

a) H ouwvorapévn Twy pomiwy ooltal pe o alyeBpikd dBpowcpa tng pomrig g F kal g
pomrig Twv TpBav: It =FL-|1,|=(10-2-4)Nm = Z1, =16 Nm.

B) Epogov o dfovag mepioTpognc dev digpxeTal amd To kévipo palog, Ba spappocoups
To Bzwpnpa Tou Steiner: I, =1 +Md*, émou d sivan n améctacn Tou dkpou K amd T
cm g, dnAadn d =%. ZUVETIG:

L
4

1

I =Im+r.,n:%)1 =%MI3 +M==1 =§ML==>IK =362 kem' = I =8 kg,

v) Epappdlovpe 1o Sepehundn Nopo tne ITpopikic Kivong:

Ig _16rad_ ~—_,mad
I. & ¢ T 5

EIK=IK-:{W=>3,_W=
d) Amé T oxfon Tou apifipod  mepoTpogoy,  umohoyifoups T ywvia

mpmpr'}t;:N=ﬁi:.Ea= 2xad=8=16rad.

g
.4
Epocov n ywviakr emraxuvon eivar otaBepry, n dokdg extehel opahd smmaxuvopevn
CTPOMIKN KivNon, Xwpl apxikr Tax0TnTda, dpa amd 1o VOO TNG YwWVICKIG PHETaTOmonG

f= %I: Ba Bpolpe T SIGPKELT TEPIGTPOPIC:

— 3
‘L'=J£:>l=\[_ 16 s—=t=453.
a 2

Foow
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Tn oTiypn autr n ywviakn toxdmrta mg pdBdou sivaz o=a_ t=a=12 -4rld= 8E .
- 5 g

To kevipo palag g dowold dioypdpsl KUKAMK TpoxXid pe KEVTpo To K KOl akTiva %

OTMOTE KM Tow TaxUTnTa Ba £xe1 pétpo: —C-JE—L- —SEE—U —SE
N Y PappKn m HETpO: Ly = ;R TS; TR

Aoknon 6

Opoyeviic  ocupmayrc kOMvdpoc aktivag R=0,05m, pmopsi va <+
otpfipetal (tplBéc apehnTésg) ylpw amd waTakopu@o dgova, Tou _'E:)

oupminTel pe Tov aGfova cuppsTpiag Tou. EITnv mepupEpsld TOU EXOUME T

Tuditsl abapég pn eKTato vrjpa. Tn xpovikn ooypn =0, apxifoupe va :

oUpoUpE TO AKPOo TOU VITUAOTOS, QoKWvVTaS eqantopevike duvapn ptpou —

F=IN. Tn xpovikq otoypn t=4s, o wkOhvdpoc meploTpépetal

aploTEpOOTPOMa KOl £XE1L aWOKTRoSL ywwiakn Taxitnma pétpou o=20rad/s. Ha
il

umoMhoyioeTE:
a) To pPETpo TNG ywwvIaKnAg emMTdxuvong Tou Kuhivdpou.

B) Tn pomn adpdavewag tou kudivpou, xwpic va Bewpicets yvwotd Tov TOMO TNG POTIC
adpdvelag KuAivapou.

v) To pETpo TG Yuwviaknic HeTatdmong Tou kKudivdpou Tn xpovikn ouypn t=4s.

d) To prikog Tou vipatog, mou LetulixBnre péxpl T xpovikn otypr t=4s, Bewpuwvtag
oTL autd dev ohoBaivel Tdve oty eMipdveld Tou kudivipou.

Auon

a) Epoocov n pomn tng ddvapng eival ataBepr, o kihvdpog ektehel opodd emraxuvopevn
oTpoEIKn Kivnon, Xwplg apxikn Taxitnta. ‘Etor amd v xpovikn £Elowon Tng ywviakrig
TaxUTnTac, umshoyifoups To HETPO TG YWVLAKAS EMTAXUVOTIC:

5] 20 rad - Tad
@W=a 1—a =—=—a =— =a _ =3—.

e L | =4 g e 5

B) O poxhoBpaxiovag g F sivan icog pe v aktiva tou Kuldivdpou, omoTe TO PETPO TG
pomic Tne eival ico pe:

;=F-E=IN-0.05m=0,05Nm.

Epappddoupe Tov Sepshwdn Hopo tng Itpogukng Kivmong, ywa va Bpoldps tn pomr
adpdavelac:
- -
Er=1-am,:1=“—r=%kgmf =TI=10"kem®.
. avr-u.'
y) To pétpo g ywwviakng petardmong (i ywvia otpoghic) tou kudivdpow, Ba
uTroAoyioTel amd m xpovikn £Eiowon g kivnong g

B=%I::~E=§lﬁm{1:6=4ﬂmﬂ.
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d) To prnkeg Touw viparog d, mou Estudixbnee amd t=0 fwg t=4 s, sivan ico pe TO
OVTioTOWO TOED 5, TIou JiEypays n TEpLPEPELT TOU KUAivipou.

Amd Tn yewpetpia opwg yvwpilovps OTL To pAkog Tou Tofou umolhoyilerar amd
oxéon: s =R-0. Tuvemuwe

d=5=R-6=d=005-4m=d=2m.

Aoxnon 7

O tpoxdg evdg avamodoyuplopivou modnhdrou, amotshsital amd opoyevr] oTEQAV
apehntéow maxoug, pe pala M=1 kg kol aktiva R=0,5 m, kol T okTiveg Tow, palag
m=0,02 kg n kaBepia ko prikoug L=R=0,5 m. O Tpoxdc oTpLpeTal apxikd yopw and Tov
afovd ToU, OT0 KEVIPO TOU, £XOVIOS YWVIOKT] TOXUTNTA PETpow wy=100 rad/s.

Tn xpovikn otrypn t=0, “mardpe” to @pévo, onoTe o TPOXOC aKvnTomolsital pe otaBepd
pudpc os t=2 5.

Ha umoAoyiceTe:

a) m pomn adpdvelag TNg oregdvng wg mpog dfova kdfeto oto emimedd g, mou
OIEPXETAL amd To KEVTPO palag g,

B) Tov apBpd Twy axtiviy Tou Tpoxold.

¥) Tov apilfipd Twv oTpoQuy, TIOU EKAVE 0 TPOXOG PEXPL va aKiviromoinei.

d) to pérpo g Suvapng tne Tplbhic, mou e@apudcTNKE amd To MPEVo O GTEEAvVT.
Aivovtal n potm adpdvewag Tng kabe akTivag we Mpog Kabsto o' autrv dfova digpxdpevo
am’ 1o dkpo g I =§1’vﬂf ., N pory adpdveldc ohdkAnpouw Tou Tpoxol wg mpog afova

kafeto oto eninedd Tou, Tou Siépxetal and Tov dfovd Tou ivar ] = 0.8 kgm®.

Auon

a) Sewpolpe 411 N oTegdvn anotsdeitan and g oromewndelg palsc my, My, ..., TV
omoiwvy 1o dBpowopa 1goltal pe M. Emeidn To maxog g otegdvng sivan apsAntéo os
OXEOT) P TV akTiva g R, dheg o otowewwdeig palsg anéxouy v idia anootaon R amd
Tov GEova TEpLOTPOPIc. ZOPpuva e ToV oplopo g pomric adpdvelac:

[ =mf +mf + =mR*+m,R*+ =(m +m, + )R’ =MR’kan avrikafioTewvTag oto
5.1. Bpiokoupe:

I =3-0.5kem’ = I, = 0.75 kem® .

B) H porr adpdveiag Tou Tpoxol sivan iom pe to dBpowopa g pomng adpdvelag g
orepdvng kal g oAwng pomig adpdveiag tewv aktveov: I =1 +1 . Apa n ohwkn
pomr| adpdvelag Twy KTy ival

I'l::! = Ic _In,o&. = Ia.ui’. = IIF - IE = {{1 E - ﬂ' ?S}k_gﬂ: = Ia.ai'. = 5 ’ 1{]_2 kgul: b

Zlppuwva pe TNV sKipovnon, n pomn adpdvelag Tng kdbBe aktivag wg mpog kabeto os
autrv déova Siepxdpsvo am’ To drpo NS elval:
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I, =%ml_3 =1, =%ﬂ_02-ﬂ, 5 kgm? =%1ﬂ'2kgm:.

Ma to mAnbog M twv akTivioy 1oxiEL

N=ﬁ:1~q= 0.05 E:gm — = N =30 akTiveg.
I llﬂ': kgm’ / aktiva
]

y) Amo T xpovikn otypn t=0 kal péxpl va akivnTomonBel o Tpoxog, TN XPOVIKEN oTiypn
t;=2 5, 0 Tpoxdg ekteAsl opard emBpaduvopevn oTpowpkn Kivion. EToL amd T xpovikn
efiowon g yuviakng taxutnTag, Ba £xoupe:

. . i . .
O=oy+a,t=a, =—=a,=——7— :ra_m,=—:s{}5—:. AnAadn o Tpoxdg

emBpadlveTal opakd pe ywvIaKr EMTAXUvon PEtpou: |a, = ﬁﬂm—f.
: 5

Mmopoupe Twpa va umohoyicoups TN yovia otpogrig péxpl va  akiviTomounSei
ovTikaBioTwvTag ot xpovikn g eficwaon:

B, =yt +5§l t; =8, =(100- 2—5—3 2*)rad = f, =100 rad . "ETo1 0 apiBP6S MEPIGTPOPEY

LN =? MEPIGTPOPES

givar: N=—
n

d) Epappddoups To Sepshuodn Hopo tng ITpoguang Kivong, yia va Bpolpe To pétpo g
pomng g TEibrig otn oTegdavn:

EL
Z1=1, a,, =1/=08-50Nm =40 Nm.
O poxhoBpaxiovag tng TpIBng sival icog pe TNy akTiva g oTe@dvng, omeTE TO PETPO TG
TpiBic sival ico pe:

|| 40Nm

1 T-R=T-=
R 05m

=T=80N.

Aoknon 8

Mua opoyevric pabdog, palag M =3kg ka prikoug L=2m, I
wopponel o opilovnia Béon, onpldpsvn pe To aplotepd -

aKpo TG A oF KOTaKOpUEo Toixo pe dpBpwon kar depevn

oto onpeio A oTo KATW dKPO KOTGKOPUQPOU VIpPATog, Tou |
oToiou To Tavie GHpo eival arAOVNTA CTEPEWPEVO. AV N ' K
Taon tou vrijpatog eival T= 20 N, va unohoyicete: A

d) v anooTacn Touw onpeiov A, and To Akpo A. L
B) m dovapn omipiEng amd v dpbpwan.

Tn xpoviery onypn t=0 woBoups To viipa, omdte n pdbdoc MEPTEL OTPEQPOPEVT] YUpPW
amd v dpfpwon. Av n pomr adpdveiag g pabdov wg mpog kabeto ¢ authv dfova

diepxopevo an’ o kévipo palag g sivan I =%ML:, va UTIDAOYICETE TO PETPO TNG
YwVIarng emrdxuvong e pabdou m otrypr:

KE®.4: POIH AAPANEIAY. - @EMEAIQAHE NOMOY. STPO®IKHE KINHEHE  Emipédeio: Mmaunatowog Pog  XeAida 21




Y) TNG EKKivRonC.
d) v omoia n pdBdog oxnpatiler pe v apxikn B¢on ywvia ¢, Tétowa wore cuvg=0.8.

Aivetan n emtéxuvon e Bapltntag g =10m/s*.

Auon

a) Im pabdo ackolvtal ol &g duvapeic: To Bdpog g w=Mg oto kévipo palac g K, n

Tdon Tou viparog oto A kal n dovapn F amd tov dapBpwon oto A.
Emz1dn To Bdpog kal n Tdon eival Katakdpupes, spdoov WGopPOTEL N
paBdog wan n dlvapn F Ba £xel karakopupn diedBuvon (Etol wote

IF,=0). " T
tF K
Epooov n pdBdog copponsi otpogika, Ba woxis Ite=0. O A : —
poxhoBpaxiovag tou Bdpoug eival %, Kal e Taong T eival Xa, | l A
M
omoTe Bewpowvtag BeTikn @opd Twv pomwy TNV Tpog Ta £E6w, EXoUpE: | 8
L M 30
ET(:&) ={}::»T-x_1—MgE=ﬂ =5 N =2—?}L:xi =2—m:>xﬁ =1L5m.
- r - F
B) Ewappdlovps tn Zuvinkn lcoppomiac ywa T ;"
duvapelc oTovV KOTAKOpUEo Giova: | K
B -
I 'l R,
IF,=0=F+T-Mg=0=F=Mg-T=F=(30-20)N=F=10N. W e

y)] Tn omypr, mou kdBetan To wrijpa n pdBdoc apxilel va extehel oTpoguwn kivnon ce
KaTakopugo eminedo pe KéVvIpo v dpbpwon.

H pomm adpdveiag mg pabdou wg mpog Tov kdbeto afova mepLoTpo@ng, Tou TEpVd anmd
10 A, Ba umohoywotel amd To Sswpnpa Tou Steiner: I_.,_=Im+Md2, dmou d eivan n

CIMTEWGTIoT) ToU dkpou and TO i, onAadn d= % . ZUVETILHC:
L 1 L’ 1 1 4 1

L=I_+M>=)=—M+M—=(—+-ML'=—ML' = I, =—ML?.

1= la M =15 PR 2 *T3

O Guvapeig, Tou g ackolvial iva Twpad povo To Bdpog g w=Mz km n dovapn F amd
Tov dpfpwon, Tou Twpa ma £xel Tuxaia dedbuvan. AT QUTEG, poTin wC TPOG TO A KAVEL
povo to Bdpoc, To onoio opwe £xel dapkwe petabaldopsvo poxhoBpaxiova. Etom oe
kdBe Béon Ba £xoups Kal SLPOPETIKG EMTAXUVGT, TNV omoia pmopoUps va UToAoYiGoUpE
pe To Sepehwdn Hopo me ITpopikng Kivonc.

Itn B£on skkivnong, Bewpwvrag BeTikn popd v TPOg TA P, EXOUPE:

E 1 3 30 rad rad
1y =Ladye, Z*MEE=§MLZHM = Ay =Eg=>am =4 A =?,5?.
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d) Am’ 1o oxrfpa gaivetal dn dtav n padbdog oxnpartilen ywvia @ pe

v opilovrio, o poxioBpaxiovac Tou Bapoug sivan: d =%Guw:p. F
L
Eron spappoloviag kat o autry tn 8éon o Sepshwdn Hopo g 30uwp
Itpopikric Kivnong, Exoups: A?-—QB
B ‘
\ b ® ay“v
L O\
o LY T
; . E 1.1, . Jgouve 30-0,8 rad 2\ \\K ® 4
Ity =la, = Mg;ﬁm-q: =§}rﬂ_ By DBy == A, =T = \‘ W\ 7,=0
rad A"
By =0 g Q@

Aoxknon 9

Opoyevrig Aemn pdBdog prikoug L=1m ko pafag M =4kg pmopei va orpaipei xwpig
TplBég yopw amd opildvno afova, kabeto e autiv oto dwpo g 0. ‘Eva cwpartidio,
pafog m=2kg, sival orepewpéve oto dAdho drpo Tng A, Apxikd n pdaBdog wwopponel oe

opidvnia Béon wal Tn xpovikn otiypn =0 apivetal sAeiBepn, ondTs MEPIOTPEPETAL WK
mpog Tov afova oto O o8 KaTakopwpo eminedo.

A. Mo umohoyioete:
a) v oMkr} pomr adpdvelag ToU GUCTHHATOE.

B) o péTpo g oUVICTAPEVNG TWY POTILWY, WG TPog Tov dfova oro O T Xpovik] oTiypn
t1, mou n pdBdog £xe1 Aaypdpel yowvia @, TETowa wote cuvp=0.5.

¥) TO PETPO TN YUOVIOKIG EMITAXUVGT] TI XPOVIKT oTypn t.

B. Ha oxedidcets T ypapikr) Mapastacn TG YWVIKGE MTAXUVONG o8 GUVAPTNGT ToU
ouvnuTévou g yuwviag ¢, mow oxnpatilsl n paBdog ps tov opuldvtio nuuatova Ox, katd
v mEpLoTpo@h TG amd tny apxikn opldvnia BEon éwe v karakdpugn BEon.

Alvovton n ponn adpdvewag tng pdBdou wg mpog dfova kdabsto omv pabdo, mou
iEpxeTan anmd To Kévipo palac g I =1i_}1'v[L’ Kol n emrtdxuvon tng Bapotnrag

g=10m/s".

Auon

Al
a) H pdBdoc orpépetan yipw amd dfova, kabeto ¢' autriv, mov mepvd amd o dkpo O,

o amEXel and 1o KEvIpo pafag g andotacn d=—, ondte n pomi adpavelag g we

mpog outdovy  Tov  dfova Oao umoAoyiotsi  amd To Gswpnpa Tow

Steiner:I, =1 +M{%}3 =%I’«[L2 +M%:> I, =%ML:.

H ponr adpavewag tou cwpanidiou, wg mpog Tov idlo dfova siva:I, =m-L', kabig
OMEXEL O’ AUTOY amooTaon L.
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To olotnpa amotedzital amd tn pdbdo kal 1o cwpartido, omdte n ok por adpdvewag

Tou cuotnparog Ba sival ion pe To dBpowopa Twv empépoug pomwv adpdvelag:

IEF_=ID—IE=%I'-ﬂf—mL::Iw_={¥+m}L::>IE;_=?.5kgm:. F
B) Im pdbBdo aokolvtal o £fng duvdpsig: n dUvapn F amd Tov

atova mEpLoTpopric Tng, To Bdpog g Mg oto kevtpo pdlag Tng K I
Kol To Bdpog Tou cpaypdiov mg oto dKpo g A. 0

>

H F de dnuoupysi pomd, dwm Siépxetar amd tov dfova
TMEPIOTPOPAG.

AT' To oxrjpa BAfmoups om o poxhoBpaxiovag Tou Bdpoug Tng

SERANEEEEEE IR A WEEE P -

pabdou eivan o |;DF]=1DK]GU1-¢=%GWLP KoL O

poxioBpaxiovag Tow  Bdpoug Tou  opaipdiou  sival
0(0A)={0A)ouvp =Louvvg.

Bewpolpe yia Tic pomég BeTikn popd v Mpog Ta péca Kal umohoyiloups TN GUVIGTapEYT
TWY poTTaV w¢ Tpog Tov afova oto O:

T

= Ty + T = ME(0D) +mg(0A) = L1, = Mg%-sm-'q: +mglouvg= ng_n'o(% +m)

) Mz
Kan avTikathotwvtag oto 5.1. Bpiokoupe:

170, =10-15-(2+2) - ouvg = Ity =600uve (S1)(1). Zmv ekgavnon divetar om
ouvip=0,5, omoTE: E":{D] =060-0,5Nm =30 Nm.

y] Na va Bpolps T ywviakn emTdxuven Tn xpovikn otrypn ty epappoloups otn Béon
auth To Sepewdn Hopo e ITpogikng Kivnong:

Xt 30 rad rad
. — B ) J— — -
Iy =l a..=a, = T _a*""'_?,:': =z —a,, =4 e

L

B. H {nrodpsvn ypagpikr Tapdotacn mpokOmTEl av umoAoyiGoUps TN ywviaK EmMTaxuvon
oe pa Tuxaia Béon, spappdlovtag ot Bion autrh to Sspshiwdn Hopo ng ITPoEKIG
Kivnong.

¥1,.. @ S0auv
A — ) —=a. = @ =

B P X

WL

» 2, =8-cuve (S1) (2).

H oxfon (2) pag deixvel 6TL n ywwiaky emrtdxuvon eival avdhoyn tou cuvep, omdte ToO
SIGYPAPH B - CUVP lvan suBeia, Tow mepvd amd my apxr Twy agdvv,

Itnv apxwn opuldvnia Béon siva: cuve, =ouvl=1, omdte: a_, =8— wai omy
: 5

. C e T . rad
katakopugn TeAkn Béon siva: cuve_, = UV =0, omore: a,, =0—.
. 5 2

Me Bdon ta mapandve, n ypagkn Tapdotacn @aivetal oto didypappd.

rad
T Ay rs—i)
. QR
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Aoknon 10

Mia opoyevrc TpoxaAia - diokog, palag M ko aktivag B=0.25m,
pmopei va oTpepeTal yUpw amd opildvnio atova mou SiEpXETOL amd TO
KEVIpO NG Xwpic TpiBég. Ito auAddii g Tpoxodiag exel TuAmBei
abapég pn exToTd vipa, oto shelbspo dwpo Touw omoiou £xel debei
owpa ¥ palac m=1kg. AghAvoups To cwpa sAs0Bepo va kivnBel,
ométe dlamoTwvoups oTL peTd and xpdvo t =035 éxel EeTulixBei

oxowi proug L =0, 23m. Na umohoyicete:

) To PETPO TNG EMTAXUVONG O TOU GUWpAToC.

B) To pétpo e YwvIaKrig EMTAXUVONG 3y, TNG Tpoxalia.

¥) ™ pom adpdveiag wg Tpog To KEvTpo palag g ko n pala M g Tpoxaiiac.

d) To pétpo tng duvapne F, mou déxetal n Tpoxaliia and Tov dfova TEPLGTROWPS TNC.

Aivovtar n porry adpdveiag g Tpoxaliag, w¢ mpoc Tov dfova MEQLOTPOPRS NG

I_= %]\-’L’R2 Kal ) emrdxuven e Baplmrag g = 10m /s° .

X lﬁ]

Auon

a) To priKog Tou vijparog, mou EeTUAyETOL amd v Tpoxadia ival
oo pe TNV KOTaKOpUQN  PETOTOMION TOU  owpdrtog, dpa
L=x,=025m.

To owpa I skrekel opohd semraxuvopevn Kivnon xwpic apxikn

TaxtnTa, omdte epappéloviag Tn xpovikn eficwon yua
PETATOMLGN ToU, EX0UE:

2%, 2-0.25m m
— == —,‘:"D'.=1—.,.

? o= =
t 0,5° s 5

B) Emzidn to vipa dev yAwtpd oto aukdkl Tng Tpoxahiag Kal ival pn eKTatd, To pétpo
NG YPOPPKNG TaxXUTNTOS Uy TwW onpsicoy g mepupepeiag g Tpoxaiiag sival ico ps o
PETpO TG TAXUTNTAS Uz TOU GWpPaTog: Uy = U, . EQicwvovtag kol Toug puBlipoug petaBorig
TOUC EXOUpE:

o 2 rad _r1ad

JR=a_ == g

—a  =———
R 025 57 5

%=%DQ=M:,&=ER:C{=3
dt dt dt dt

¥) To cwpa I déxeta To Bapog Tou mg ko v Tdon T Tou vhjpatog. Epappoloups To
Sepehwdn Nopo Tng Mnxavikic yid Tn PeTapoplkn Kivnor Tou, ge BTk popd TNV mpog
TA KATW, KOl EXOUNE:

sl
TF=mo=mg-T=mo=T =m(g-c)=T =8N.

To aBapéc vijpa ackel otnv Tpoxahia kal oto I icou pétpou Tdoelg, Gpa: T=T =8 N.

P

Yyme
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Itnv Tpoxahiio aokolvim 1o Bapog g Mg, n Tdon T tow vrpatog ka n divapn F amd tov
dEova TeEpLoTpoPg. AM' QUTEC pomn Kavel povo n T, dwon to Bdpog Mg wai n F
SLEpXovTal amod Tov dEova MEpLGTPOPIC.

Amd 1o Sepehwdn MHopo mg Itpopung Kiviong yua v tpoxadia, ps Gsnikn gopd v
TMPOC TA PECT, EXOUPE:

o=l TR, B0, =025 kem'.

o™y om o :{,_,m. m '3-

21=1

Am' v ekgoovnon Oiveton n pomn adpdveiag Tng Tpoxahag: Im=%MR:, OTOTE

2-0,25
0.25°

o0

pmopolpe va umohoyicoups tn pala me: M= = =M= kge=M=8kg.

d) Epappdloups ya tnv Tpoxaiia tn ZuvBrikn petagopiknc looppomiag, emedn dev
petatomifetar: IF, =0=F-Mg-T=0=F=-Mg+T=F=(8-10+8)N=F=88N.

Aoxknon 11

‘Eva cootnpa dimhng Tpoxadiag amotekeitan and ddo opoyeveic Asntolg dickoug A kal B
ps aktiveg B, =0.2m ka R, =0,1m avticroma. To clotnua pmopel va meplotpipetal
yUpw amd opifdvrio orabepd afova, mou mepvd amd To KEVTPO ToU Kal sival kabetog oo
gmimedo Tou. O Gfovag autog, amotshel pépog dplipwaong, pe v omoia To cUoTnpa sival
OTEpEWHEVD arkAdvnTa otny opogr, OMwe gaiveTal oTo oxfpd. Mipw ard Toug diokoug
givan TwAypéva aBapr vrpora, ta omoia dsv ohoBaivouv mdvw otoug diokoug. ITIC

ghe0bepeg drpeg Twv vmpdTwy Twv Tpoxalow A Kal B éxouv defiel copata I, I, pe
pafec m =2 kg kot m, =1kg avtiorowa. To cwpa I, Bpioketar mavw ot Asio opiidvtio

gmimedo. Tn xpovikn otiypn =0 1o clotnpa aprivetal eAeBepo va KivnBei.

gz

z

a) Ha oxedidoets TIg ﬁu*.:':pm-; TIOU QoKOUVTOL GTN OITAR TPOXTALD KOl OTa Gwpatd Iy, ;.
B) Ma ypdwsete ko va egappdcete To Bepshiwdn vopo oTpo@IKAg KivRong yia v
Tpoxahio ka To Bepehiwmdn vOPo TG PNXOVIKIG Yid T PETAQOPLKT KIVNoT] Twy CupdTmy
Iy, Iz (A Inreital apipnTikn avTiKaTacTao).

y) Ha Bpeite Tig oxéoelg mou cuvdouv TN ywwviakn emTtdxuvon g Tpoxadiag pe Tig
PETAPOPIKES EMITAXIVOELS TWW Gwpdtwy I, L.

d) Ma umoACYIGETE TO PETPO NG YWVIAKAG EMTAXUVONG a, NG SiMANG Tpoxadiag Kal va
deifete Ty katelBuvor) TNG oTO oXrpd.

H pomy adpavewag tng SimAfg tpoxahiag we mpog Tov afova MeEpLOTpoQEnG NG eival

1=0.01kgm®. Aiveta:: g =102,
=
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a) Ztn dumAn Tpoxahic aokouvTal or GUVARELS TTOU (paivovial oTo Oxrpd:

« O duvdpsig ﬁl , :t:I2 COKOUVTOL amd T vijpara otn Sumhr] Tpoxahia.
«  Hdovapn W acksital amd n Mn otn ik Tpoxahia.

« H ddvapn F acksitan and v dpBpworn otn SimAn Tpoxahia.

H duvapn F npénel va oxediaotei nhdya, 6mwg eaivetm oto oxripa, didti:

»  Adyw e (2), n Sovapn F mpémet va £xel opi{GVTIA GUVIOTMGOD, TETOLD TIOU va

eEoudetepaver T duvapn N, .

»  Adyw NS (3), n Suvapn F mpémel va éxel KATAKOPUPN CUVICT@OM, TETOI TIOU v

eEoudeTepmver Tig duvapelg N, kat W.

- 1
b Nl
Ito owpa I, ackolvral ol Suvdpeig Tou paivovial oTo oxnpa:
. ~ . . . . - m .
» Hdovapn N,' aoksital ano to vijpa oTo cwpa I, . 1
» Hduvapn W, aokeital amd n I'n oro Gopa I .
Yy -
Wi

Iro owpa I, ackolvral ol duvdpsle Tou paivovTal oTo oxXrjpda:
+ Hduvapn N,' ackeital amd To viipa oto oapa I, .

» Hdovapn W, acksital and ) ' oto cwpa X, .

« Hd&ovapn F, aoxsital amd to édagog oto cwpa I, .

Eme1di] yia 1o cwpa I, woxdel o1 EE_=ﬁ, ol duvdpeig w,, F, sfoudstepavovTal,

emopévioc Ba peAsTicoups povo Ty emidpacn me N, .
Emerdi] Ta vijpara eivon aBapry £xoupe:

N, =-N,'=N,=N," (6)
ﬁ:=_ﬂ2|:’N1=N:' (7)
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B) Na m xprion tng oxéong (1), Betoups Betwn) Ty aplotepocTpogn @opd KAl
xpnowpomololpe ahyeBpikéc Tipé, O pomég umodoyilovial wg mpog To otabepd dfova
TEQIOTPOPIG OTO KEVIPO TNg SimAng Tpoxahiac:

Sepsindne vopoc TNC PNXayYIKGC VIO TN OTpeplkn Kivnaon

T, =+N K

,=-N; R, Me avrikardoraon otn oxéon (1) Exoups:

1.=0 L+, +T,+p=Ia = N -R-N,-R,=Ia (8
=0

Sepsiundne vopoc TNC PNXavKne yud TN JETaQopIKn KIiviion Twv my Kal n;
Amd Tn oxéon (4), Bétovrag BeTkn TNV Tpog T KATwW @Oopd, EXOULE:

iE=m-aq = w,-N'=m a

Kol Adyw tng (6):

w,-N=m-c (9)

Amd n oxéon (5), Bétovtag Beikn TRV Mpog T apuotepd Qopd, Exoups:
IE=m,-0, = N,=m,-c,

Kal Adyw g (7):

N,=m,-c, (10)

y) Eme1dn ta vripota dev odcBaivouy mave oroug diokoug, To Tofo ds kard To omoio
£XEL OTpaPsi n MepLpEps1d evog ek Twy dUo Siokwy tng dimhng Tpoxaiiag o xpdvo df,
Ba givan oo ps v amootacn dx kard v omoia £xe Tulxel 1 LeTulxBei To avTioTomo
Vipa, dpa kal pe v amdotacn dx kord v omoia £xel petatomobsei To avTioToxo
owpa. Emopvg:

di=ds=df-K = §=E=E-R = uv=o-R = d—U=E-R = a=a_ -k
dt  dt  dt dt  di '

Na kaféva and ta ddo cwpartad, n oxéon auth ypdapeetal (S5.1.):

op=a, B, = o;=02a, (11)

a;=a R, = a,=01a, (12)

d) @a Agoupe To clotnpa Twv efiawoswy: (8), (9) ,(10), (11) ka (12). And v (8), ps
OVTIKOTACTaon Ty, Exoups (S.0.):

N;-0.2-N,-0.1+0+0=0.01-a, = 0.2-N,-0.1-N,=0.01-a, (13

Amd Tig (9) kan (11), pe OVTIKOTASTOOT TV, EXOUPE:

Ny=mg-m -0, = N=20-202a = N=20-04a /(14)

Amd Tig (10) kan (12), pe avTKOTACTOON TIRWY, £xoupe (5.1.):

N,=m, -, = N,=01-a, {15)
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Avmiwathotwvtag Tig oxéoelg (14) ka(15) omn (13) £xoupe (5.1.):
0.2-(20-0.4-a)—-01-0.1-a =0.01-a, =
4—0,‘33-3?—{}1ﬂl-aT={}1ﬂl-a? = 4—{}1ﬂ9-a?=ﬂ.01-a? =

4=01a, = a -0
5

To Bemwd mpoonpo oty ahyeBpikn TR g ywwviokng eMTOXUVONG onpaivel Tl To
Suidvuopa TG yoviakne emtdxuvong eival mdvw otov dfova meploTpogRc pe v

rats0Buvon Tou oxfparog (onpswwvetal mapdmAsupa xdpw caprivewac). ITo oxnpa

ipaivovTal Kal ol KomeuBOvoElg Twv O, Kal O,

it ©°

Aoknon 12

‘Evac opoyevic wal cupmayng kOAwdpog pdlag M=2ks ko aktivag E=02m
agpriveTal va kudioel katd prikog evog mhdyou emmédou yuwviag khiong o, pe nue=0.6,

OTIWOC (PAivETAL OTO GXpa:

O klMvdpoc kuhisTan xwpic va ohoBaiver.

a) Ma oxeduacete Tig duvdpelg mou ackolvtal otov KOMvdpo, va ypdywste kal va
epappdceTe 1o Sepehwdn Nopo TNg MNXAVIKAS yua TN PETa@oplkn kiviion kal 1o
Sepehwdn Hopo g Mnxavikng ya T Itpogukn Kivnon tou kuldivdpou (As {nteitm

apEpnTIKG avTiKoTdoTaon).

B) Ha vnohoyicete To PETpo TG eMIAXUVONG Tou Kévipou pdlag Tou kulivdpou kabwe

auUTOC KUAETaL.

y] Ha umohoyicete To pétpo g Slvapng tng otamkng Tplbhic mou aoksital oTov

KUAv3po and To mAdylo eminedo.

d) Ha Bpeite 1o pétpo Tng ywviarnc TaxitnTag tou kuhivipou dtav to kévIpo palag Tou

pstaromotei 8m and to onpsio mou autog apebnke ehelBepoc.
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Alvovtar: H pomi adpdveiag Tou kudivipou we mpog tov dfova Ttou I=%MR: Kan

emrdxuvon me Bapitntag g =10 Ei .
E&

Auon

a) Zrov KkoAvdpo aokolvTal ol GuvAapslg Tow @aivovTal oTo oxpd:

* Hddvapn W aokeltal amd ™ [n otov KOAGpo Kal avahleTal ong W, Kal w_ .

+ H duvaun F acksitan and 1o danedo otov KOAwvdpo kat eival kabetn oto damedo.

« H ddvapn TT_ ackesita anmd 1o ddmede orov kOMvdpo kol sival mapdAinAn oo
damedo,

MeTapoplkn Kiviion
BewpuvTac BeTikn TN @opd kivnong (Mpoc Ta kKdTw), n oxéon (1) ypdpeta:
w,-T _=M-o_ (3)

ZIpOWLKN Kivnon
SewpuvTag Betway ™ opd meplotpopng (efidoTpogn), yua Tig pomig Twy AUVAPEY
EXOUpE:

1, =0

=0

Tr, =T_-R

Emopevg, n oxeon (2) ypdipetan:

T, +T+T7 =la, = T_-R=ILa (4

B) Emiong, emeidn o koAwdpog kudistal xwpic va ohoBaivel, woxdouy (S5.1.):
v_=a-R = v_=02a (5

Om=a, B = 0,=02a (6

ATS TNV avaluoTn ToU W EXOUE:

w_o=w-nup = w_=Mgnuep = w_=12N (7)

Emiong, yia ™n pomr| adpdvelag Tou Kuhivepou xoups:

1

=3

MR® = I=004kgm’ (8)

Sétoups Tig (6) kau (7) otnv (3) ka Advoups (5.1.):

w,—T . =M-wa, = 12-T =2.02a = T =12-042a (9)
2étoups Tig (8) km (9) otnv (4) ko Advoupe (5.1.):

'J.":_:-E‘L=I-a,.r = (12_0‘4'37}"12:{}‘04'3? = 2._4—0,{}8-1T={}.D4-a? =

rad

7"

5

012-a =24 = a =20
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Me avTkardoracn otny (6) £xoups:

m
D:an=4_""
52

Y) ©ftoupe Ty T a, =20 r:_d otnv (9) Kal Exoups:

T =4N.

d) Emzdny o wOhvdpog, otn petagpopikr} Tou kivnon, extehei suBdypappn opahda
EMTaxUVOPEVT Kivon xwpic apxwkn taxitnta, Sa £xoupe (5.1.):

v =u_t = u_=4t (10)
1 2
xm=5c{mr = 8=2t" = t=12s

Kal pe aviikardotacn otny (10) éxoups v 22 Ay e (5):
5

cﬂ=40E.
5

Aoknon 13

Ao cwpara Iy kal I, pe palec my=3 Kg kar my=1 Kg avticTtowxa,
ouvdéovtal pe abBapég pn ekTaTd vijpa, Tmou sival TUANYpPEVD O
opoyevr) dicko Tpoxadiag, aktivag R=0,25 m ko pafag M=2 Kg.
Ta cwpata cuykpatolvial apxikd oto ido opilovrio emimedo.

Tn xpovikr otypn =0, agrivoups To cdotnpa shedBepo, ondte
apxifsr mepoTpipeTal xwpig To vhpa va olcBaiver oTnv
Tpoxahia.

LS

a) Ha Bpeite av to clotnpa Ba meplotpagsl d28100TpoQa 1} ApLOTEPOGCTPOW.

B) Ha umoAoyioets Ta PETPA TG EMTAKUVOTG TWY CWPATLV.

y) Ha umohoyicete Ta péTpa Twv TAGEWY, ToOU ackel To vipa ota dlo cupara.
d) Mo unohoyioete To pETpo g dlvaung otipiEng Tng Tpoxaiiag and Tov dfova.

) Ha umoAoyigets TO piKog Tow viparog, mou LeTulAiyetal amd tny Tpoxahia, os xpdvo
t=2s.

Aivovtan g=10m/s’ kar n pomi adpaveiag g Tpoxadiag wg Tpo¢ Tov dafova

neploTpo@ic e I_ =%MF‘.2 .
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Abon

a) Na va Bpodus mpog ta mod Ba otpagei n Tpoxadio urohoyiloups ™ cuvicTapEvn Twy
pomiv, Tew sfwTepuoy duvdpswy, mou ackolvial oto olotnpa Tpoxalia - vijpa -
owpara. 01 ackolpeves sfbwtepiwée duvdapelg sival Ta Bdpn Twv cwpdtwy wi=myg Kal
Wo=n,g, To Bapoc e tpoxaiiag w=Mg kal n divapn otipEng F amd tov dEova. Am’

auTEg pomh mpokahoUv povo Ta Bapn tow cwpdrov, kabog To
Bapoc g tpoxahiag kar n d0vapn otiplEng ackolvTal oTov
atova, dapa dev mpokaiolv poTr).

Erol, Bewpovtag Bemkn} Qopd TNV aploTEpOCTPOQPN, E£XOUPE

T
BeTikr) pomr] yia TO w; KOl QpVNTIKI] POTIH YO TO W, OTOTE TO ’I
afipolopa Twv pomey sival:
Z
81
Ir=mg-R-mg-R=gR(m -m,)=E1=10-0.25-2Nm =+5 Nm.
w.¥

Epdoov n IT £xel Bemkd mpoonpo, to clotnpa Ba wmepiotpagsl oty katd cupbacn
Betun popd, dnhadr apuotepooTpoga.

B) Epappdloups To Sepeiindn Nopo g Zrpogiknic Kivnong yua tn ZTpogukn Kivnon tng
Tpoxahiog, AapBdvovrac umdyn OT poTn TpoKaAoDyY Povo ol TAGELS ToU vIPATOS Ty Kal
T; (n Tdon Tou vrpatog £xel iapopeTikn TP oty eicodo kam otnv £5pdd Tou amd v
Tpoxohia: T, =T, ).

It=l,.a, =T R-T,R=1.a,, :r[Tl—T:)-K=%I'vJR"' Ay =

T,-T, =%R-am{1].

Epappddoups To Sepehwdn Hopo tng Mnxavikng yia n Metagopikn kivnon kaBe
CWHATOC oTov Katakdpugo dfova (Bewpolps wg Bemikn @opd, autiv Tng kivnong kabe
cwpareg, dnhadn v Tpog Ta kAT Yia To Iy KAl TNV Tpog Ta mavie yud 1o I:):

Nnato; EF=mo, = mg-T =muo (2).
NnatoI; EF=m,0, = T,-m,g=m,,(3).

Mvwpiloups dm éva teviwpévo aBapéc vijpa ackel icou PETpou TACELS OTO GUWHOT, TOU

«gvavels, dpa: T/ =T ka T, =T, (4).

Emz1dn To vipa dzv olioBaivel oty Tpoxadia kKol mopapevel Teviwpévo, oAha ta onpeia
TOU VAPATOG £XOUv Kowvi] TaxUTNTd, OmoTeE: U =u, = Voo » dmou U, ooy = B gival n
VPO TalmnTa Twv oTpeiuy TG TEQUPEPELAG TG TPoxXadiag, ToU EpXoVIaL O ETAph

ps To vijpa. Duokd Ba eival iool kal o1 puBpol petaBonc Toug, ondte:
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. d :
du, _dv, du,, :ul=u:=%R:u]=u:=amR. Ovopafoupe quTi TV Kowr

dt 4t dt

gmrdxuvon a, dnhadi: o, = o, =a . R=c(5).

EmAdoups o cUoTRpa we £Ehc:

gu{él.

Amd Tig (1) wan (5) mpokdmra: T, -T, =
Amd Tig (2), (4) wan (5) mpowdmrer: mg-T, = mya (7).

Amd Tig (3), (4) ke (5) mpokomrer: T,-m,g = m, o (8).

MpooBétoupe  ward  pédn g (6), (7) wa (B), omdte  £xoups:

I -T+mg-T-mg+T, =m]u—m3&—¥{x = m,g—m,g=(m, +m, +%}'} Kai

Avovtag wg Tpog TNV Ko emTdxuvon Bpiokoups Tehkda: o = fﬂll——ﬂl}fi
m, +m, +—
2
avmikabiotwvtag oto 5.1, Bpilokoupe: o = £ _l}lg E: == 42
3+1+3 : 5

v) Na va Bpodpe Tig tdosig Ty kal T; aflomowolpe Tig (7) ka (8). Etou:
sL
amo v (7): T, =meg-mo=my(g-c)=T,=3-10-4N=T, =181 kal

5L
amd mv (8): T, =m,o+m,g=m,(g+ =T, =1-10+4HN=T, =14 1.

d) H ddvapn ompiEng amd tov dfova, unohoyileta av epappoloups yia v Tpoxaiia
ouvBrkn woppomiag, emeldn aKivnTel peTapopIKa:
SL

IF,=0=F-Mg-T-T,=0=F=Mg+T,+T,=F=(2-10+18+14)N= F=52 N.

g) To prikog Tou vhpatog, Tou EeTudiyetal, of xpdvo t, woltm pe 1o T6E0 TOU
duaypdgpouy Ta onpeia e mepupgpelag g tpoxaiiag otov ido xpovo: L=5.

Am' Tn Mewpetpia ywwpiloupe 6n To prikog Tou tofou divetal and n oxéon: s=R-6,
omou 8 n ywvia os rad, mou Surypdipsl n Tpoxadia. Andadn: L=R-5(9).
H ywvia 8 umodoyiletm and to vopo Tng yeviakng petatdmong, AapBavovTtag umdyn 6T

N oTpoPIkn Kivnon g Tpoxatiag sival Opahd Emtaxuvopevn, xwpic apxikn taxltnTa,

BnAadi: & =%ﬁ (10).

o 4 rad rad
—_— = :n-a_mI i =1ﬁ —.
E 0,25 g e g°

H ywwviakn emtixuvon umoAoyileto an® my (5): a_ =

- —_— A,z 16
Etow n {10) diver: B=Tt =—

2'rad = 5 =32 rad , K Tehikd an’ v (9) Bpickoups:

L=R-6=0,2532m=L=8m.
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Aoxknon 14

Zpaipa axtivag R kal palag m exktofelstal mpog Ta mavw amd tn Bdon keklpévou
gmmédou, ywviag khiong ¢=30", pe apxikr taxitnta v, =10m/s kau KuAisTal xwpig

va oMoBaivel, Na unohoyiceTte:

) To PETpo TNG EMTAXUVOTC ToU KEvTpow palac Tne owaipad.

B) To perpo g otatkng tpilng, av n pala g ogaipag sivan m=14kg .

y) ™ xpovikn SiIdpKeLd KOl T HETATOMON NG CPaipac PEXpL va oTAPATHoE oTiypaia.

d) ywa moieg mpic Tou ouvteheotr otankic TplBrig, n ogaipa kuwhistar xwpic va

oAlgBaiveL.

. . 2 . .
AlVOVTOL i T GPpaipa: Im=—5mR' n emtdxuvon g Bapimnrag g=10 m/s Kal

V3

aguv3i0®=—.
2

Auon

a) Imn cpaipa katd my davodo tng ackolvial ol eEfg duvdpsig: To
Bdpoc w =mg oto kévipo palag tne cpaipac, n kabetn avTidpacn
H oto onpeio emagrc cipaipac-emmédou ka n oratikn TpBh T. oto

onpsio emagng cpaipac-emmedou, pe dietbuvon Tmapdiinin oto
eminedo.

Egpoocov o1 duvdpelg N kal w dgv mpokaholy pomr| wg TPog To Cm
™mg opaipag, n popd g otankng tpilhg T, 8a sivan mpog Ta

mave, £T01 WOTE N pomh NG va Tpokahei ™ otpogukr emBpdduvon ng opaipac,
dnAadn Ba mpEmel va eival OpOPPOTIN PE TN YWVICKN EMTAXUVEN 3, TG opaipac.

Sewpolps opBoywwvio olotnpa afdvwy X0y, pe Tov afova Ox mapdAinio oto KekMpsvo
emimedo ko BeTkA @opd TNV mpoc Ta Wavw. Avahloups To Bdpog mg oe 400

CUVICTWOEG: TNV W, = mgnuy otov OX Kl TNy W, =mgouve otov Oy.

MNa tn peTapopin Kivion g opaipag epappoloups 1o Sepehmdn Hopo Tng Mnxavikrig
oe Kabe dfova.

Itov Ox ket opahd smBpaduvopeva, omdte ps Bdon to Gepshwmdn vopo 1ng
PINXOVIKNG i TN PETOQOopLKT KivioT:

iF =m- o, =T —-mgnue=—m-u_, =T =mgnue—mo,(1).
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AxohouBwvtag n cUpBacn Tou IxoMkol BiBMiov, Bzwpolpe Bemkr wopd v mpog Ta
£€w, omoTe Ta SavicpaTa TG POTNS NG oTaTKAS TELBAC Kal NS ywvIaKng EMTAXUVOTC,
£xouv apvrmikr gopd. Na Tn otpogkr kivion g cpaipag spappoloups o Sepehodn
Hopo g Ztpogkng Kiviong we mpog dfova mou mepvd amd 1o kévipo padag tng cm,
OMOTE:

NPOIOXH!!!!! H ponn tng T, €xet apvnriki alyeBpikn tiun yati sivan emBpadvvovca ponn

H pomn piog Suvaung €xel BeTikn alyeBpLkr TLUA Otay Telvel va emLtayUVEL TO OTEPEO (EMLTA)XUVOUOCA POTIN)

H pormn piag Suvapng £xeL apvnTikh aAyeBpLKr TLUR otav teivel va eruBpadivel To oteped (emiBpaduvouca pomr))

2
5

2

Tr=1_-a_ =-T R=ZmR’(-a_)=T, =ZmRa, (2).

cm

o

Emeidn n opaipa kuhietal xwpic va ohwbaivel, Ba woxte: o, =a R=a_, = T“‘ (3).

2 o 2
‘Eron Ba éxoupe tehkd: T, = :ﬂﬂ?’n =—mao_, (4).
5 5

EmAGoUpE Twpa TO CUGTNCT:
EficuwvovTag Ta Tpwta pEAn Twv (1) kan (4) Bpiowoups:

mg E :E_?m&'m_ 15111-‘ .
2 =5 =T 9 T

B) avmkafotavtag oty (4) Tig TIHEC TwY M Kl .y, Bpiokoups:

o
T-2142n=-Un=1-2N
5 7 7

¥] H Metapopikn Kivnon sivar Opadd EmBpaduvopsvn péxpl va oTaparticsl, omots:

U 10
O=u,-o_t =t =c:<_ﬂ=§5: t,=28s.
7

. . . . o .2 . .
H amootaon peExpl va OTOPATNGEL SVl 5 =U[.t1—#"t1' kan avTikafoTwvtag Tig [on
YVWOTEG TIPEC, EXOUPE:

2

L=

s =(10- 2__3—% 2.8)m= {23—%1 84)m = {23—%}m= (28-14m=s=14m.
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d) Na va kudistal xwpig va ohoBaivel n cpaipa, Ba mpénel n ootk TR va sivan

ppdtepn (1) opuakd ion) pe T pEyiotn Tpn g, mou siva n oprakn tpln: T =T (5).

Mvwpifoupe, opwe, o n opakn TpBn urohoyiletar amd m oxéon: T =p_-N (é), omou

P eivan o ouvteheotic otamkng Tplng ko M on kdbetn avtidpaon tov damédou otn
opaipa, mou Ba umohoyiotsl amd tn ZuvBnkn lcoppomiag otov Oy:

IF, = 0= N-mgouvgp=0=N=mgouvg (7).

Avmikafhotovrag topa v (7)) oy (6) Bplokoups ywa v oplakn  TpiBn:
To:! = I;lsﬂlgm_ﬁ'ﬂ{a}.

Téhog, avmikabhotwvrag Tig (4) kan (8) otnv (5) Bpickoups:

2

2 %m{xm
Zmo = mEouy L =2
S SHMEONO =, 22
2 225
L 3 23T, 100 23 LB
mgcuv30® ..,."_ 75003 21
2

Aocknon 15

IT0 KUPTO pPEPOC NG TEPLUPEPEIO; £vOg OpoyeEvoUg KuAivdpou
pupol maxoug, £xel Tuhel moMAEg popég eva abBapég, pn exTatd
vijpa. ItaBepomowlpe 1o eAslbepo drpo Tou vApATOC Kal
agphivoupe Tov KOAWdpo va mécEl Katakdpugpa. To  vipa
EetuMiyetan  kaw o kOMvdpog ektehei  oOvBetn  kivnon:
PETaTOmCETal KOTOKOpUMPA TIPOC T KATW KAl TEPLOTPEPETAL YUpu
amd £va vonro opildvnio dfova x'x, Tou TEpvVd amd To KEVIPO ToU.
Iz 0An tn Sudpksld TG KIVRong Tou Kulivpou To vrijpa Tapap£vel
KOTAKOpUpo.

a) Ha amodeifets 6T n emraxuvon Tou Kévipou palag Tow KUAIVEPOU Cam KAL 1 YOVLOKL
EMTAXUVOT| TOU ., CUVOEOVIAL PE TN OXEON: Oy, =3, R .

Ha umodoyioets:

B) m ywviakn emrdaxuvon tou kuAivipou kabwe kal Ty emtdxuvon Tou Kévipou palac
TOU.

¥) v Tdon T Tou vijpartoc.

d) To prikog Tou vipatog, mou éxel EeTulixTel dtav o kiMvOpoC £xXEl ATOKTRGEL YWVLAKL
~-rad

Alvovtan: n pdla tou wuhkivipou M=000kg, n axtiva Tou R=§1L'I'2m, n pomn

adpaveldg Tou ¢ Tpog To KEvIpo palag Tou Im=%mzkm n EMTIAXUVOT ThG

Bapimrag g=10m/s*.
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Abon

a) To onpeio A Tou KuMivBpou, Tou £pxeTal ¢' emag] pe To vhpa, Ba

£xel 000 TaxUTNTEG: TNV TPOg TA KATW Uy, AGYw PETAQPOPIKAS Kivhong v
Kl TNV TPoC T Tavo ypaupkn taximnta v, Adyw oTpopKig Kiviong,
n omoia woutm pEe u=mwh.

Me Baon tnv apxn g emaidndiag, n duavucpanikn mpocbeon autwy Ba
*{MOTEL* TNV TOXUTNTA Tow A

U, =U,, +U. Emerdn autég elvan avripponeg Ba wxis: v, =1, -v=1, =1, —0R..
Opwe, To onpeio A £xe v idla TaxiTnTa pe Ta onpeia Tou arivnTou vijpatog, dnhadn

v, =0, omdte: v, —wR=0=v_=0R.

Efiowvovtag Twpa kal Toug pubpolg petaborric, Bo éxoups: d:;—;"‘=d{mm =Rdm

dt dt

dea

AMAG o a_, , omote TeMKG TpokUTTEL ot o, =a R (1).

ot

B) On duvdpsig mow ackolvTal otov KOMvApo eival To Bdpog Tou Mg kaw n tdon T and 1o
KaTakopugpo vipa. O kOhvdpog ektehei oivBetn kivnon, mou elval amotédeopa puag

KOTOKOPUIPNE TPOC TA KATW PETAPOPIKAC KIVIONG KOl PIag aploTEpOcTROQPNG GTROQIKIC,

Na m Metapopn kivion Tou kudivipou spappoloups To Sepshiwdn Hopo mg
Mnxaviknic:

F=Mu_ = Mg-T=Mu_(2).

MNa tn ITpogukr Kiviion Tou kuhivdpou spappdfoups 1o Sepehundn Hopo Tng ITpo@IKng
Kivnong wg mpog Tov fova TEpIOTPOPRG, TIOU TIEPVA amd TO KEVIPO ToU:

It=l.a,, =0+ =%L’L’R23m. 'Opwe n pomn Tou Bdpoug Tou sivan pndév, dom

10 Bdpog difpxeTal an’ Tov dfova mEpioTpo@nc kal i T £xel poxhoBpaxiova R, omdts:

T}(:éhﬁ!am :.T=%M-R;{ kal pe Baon myv (1) Exoupe: T=%Mum{3}.

NpootstovTag Toypa Tig (2) ko (3) kord peAn Bpiokouwps:
1 3 2g
Mg-T+T=Mao, +5Mum = Mg= EMcxm = U= (4).

. , 20m
AvtikaBuotwvrag oto 5.1, Bpiokoupe: o, = ——.

Advovtag v (1) wg Tpog aw.. Bpiokoupe:a, =% Kol avmkahotoviag oto S.l.

20
Bpiowoups: a_ = 2 ﬂ:a .=25|I]mf1.
T >
3

2
¥) H tdon T tou vijpatog Bpioketa amd v (3): T =%ﬂ. DQ‘E—GN:T =0,3N.
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d) H Ztpopun kiviion tou kulivdpou eival opakd emraxuvopsvn Xwpic apxikn taximmra,
OTOTE amd T Xpovikr eEIowaon NG yuwviakrg ToxUnTag yud T otrypn ty £xoups:
@, 75

oy =a,t t=— =t =——5=07353.
S e YT e

To prikog Tou viparog L, mou £xs1 EeTudixtel wg n xpovikn otypn £y, Ba eiva oo pe
TNV HETATOTLON Xy PETCAPOPIKG Tou KUAivipou, dnAadn:

L=xm=&£tf:L=%{}__ﬂ9m:L=ﬂ_3m.

Aoknon 16

Mua pmdha, palac m wal aktivag R, a@hiveran amd Tnv Kopupr Kexhipévou emnidou,
ywviag kAiong @, omdte kulistal xwpic va ohoBaiver mpog tn Bdon tou kexMpgvou
emmedou,

a) Na oxedidoets Tig duvdpelg, moU OOKOUVIM OTN PMadd Ko va amoAoyroeETeE 10
oxedlacpo TNE oTatkng TPLBnC.

Ha umoAoyiceTe:
B) To péTpo Tng eMTAXUVong Tou KEVIpou palag e pmahac.
¥) To pétpo g otatkng tplbng, av n pala tng pmdahag sivan m=0,3kg.

@) Tic emTpenTéc TP Tou ouvTEAEOTH oTankic TBRC 1, Yid TIC omoieg n pmdha pmopei
via KUAieTan xwpic va oMoBaivel.

Aivovtan omt nuep=0.5, cuve=0,866 kal n emrdxuvon mg Bapimrag g=10m/s*, n
pmaka Bewpsito woihn cpaipa pe ponr adpdveiag we mpog dfova diepxopevo and To

kévipo palag g I, =%mR! .

Auon

a) Imn pmara ackolvrar ov ££fg duvdpsig: To Bdapog
w=mg oto kévipo padac g, n kabemn avridpacn H
oTo onpeio smaphng pmdhag - emmEdoU Kal N GTATIKD
TpiBh T. oto onpeio smagpng pndahag - emmidou, pE
dietBuvon mapdAinin oto eminedo.

Egpooov ol duvdapeig N kat w dev mpokarolv pomn we
mpog To KEVIpo palac g pmalac, n ouvIoTapEyT T

pomwy opeileTal amokAslonkd o pomn TG otaukhig TplBhc. ZOppwva pe 1o L
©epehwdn Nopo e Itpogunc Kivnong: 2T=1, =1_ -3, n @opd g oramkig Tpibrig

Te Ba eivan mpog Ta mdvw, £T0L WOTE 1 poml TNG va sival opdppomn pe T ywviakn

EMTAXUVOT| 4., NG opaipag, TPoKaAovTag ET0L Tr) CTPOMIKN) TN EMTAXUVOT].

B) ©swpolpe opboywwvio clotnpa afovwv x0y, pe tov dfova Ox mapdhinio oto
kepévo eminedo ko BeTw opd v Mpog Ta KaTw. Avahlouvps To Bdpog w=mg oE
G0 CUVICTIWOEG: TNV W, =mZNUe otov OX Kal Ty W, =mgouve otov Oy.

MNa wn Metagopukn kivnon g opaipag epappoloups o Sepehwdn Hopo g Mnxavikng
oe Kabe atova:

Itov Ox Kiveital opahd emTaxXUvOpEVd, OTMOTE:
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IF, =mo, = mgnpe—T =ma_ (1).
MNa ™ ITpo@kn Kivnon g cpaipag epappéfovps o Sepshwdn Hopo g ITpopknic

Kivnong we mpog dfova mou mepvd and 1o kévipo palag g, Bswpowtag BeTikn opd
TNV TROG Ta PECA, OTOTE:

T1=1

nn'a?m-

2
=TFK =%mRIa1m =T = ;m- Ra,, (2).

Ened n opaipa kuAietar xwpic va ohoBaiver, Ba woxte: a_=a R (3) xka
avnikaboTwvrag my (3) oy (2) £xoups tehka: T = %mﬁtm (4).

NpocBétoups kard pédn Tig (1) ka (4) Bpiokoups:

LA

2 5 3 m
mgnue—T +T =mo_ —Em-:xm = pIgnL =§,umm —=a_ =Egr|u<::‘:> o =3—.
5

5
y) Avtikafwotowvtag otnv (4) Bpiokoupe: T, = %[I, 53N=T, =1N.

d) Na va Kudistal xwpic va OhcBaivel n pndha, Ba mpémel n otankn TpiBhi va sivan
HIKPGTEPN amo Tr) PEYITTN T g, Tou eivan n opuakn tpln: T, < T (5).

Mvwpifoupe, opwg, o n oplakr TpBn umohoyiletan amd  oxéon: T, =p_-N (6), mou

Y. Eival o ouvteheotrc oplaknic otamikic TpiBAg kal N n kdBetn avtidpacn tou damédou
otn o@aipa, Tou Ba umohoyiotel amd tn ZuvBnkn leoppotiag otov Oy:

iF, =0= N-mgouvg=0=N=mgouvg(7)

Aviwathotowvtag Twpa Ty (7)) oty (6) Bpiowoups wia Ty opuakn  TpuBn:
T, =p.mgouvo (8).

Tehog, avtikabhotwvrag Tig (4) kan (8) otnv (5) Bpickoups:

) %m-:xm
Smc_ < 1 _mgouy I
3 e AANECUNVE = L1 Pp—
2
E_ﬁi{h{m i_ﬁr -
M = 3 I, x—=p_ =023

- ==,
mETuvg 100,866 8.5

Aoknon 17

H dumAn tpoxaiia Tou oxnparog anoteAsital and dio evpEvoug
opokevipoug diockoug, ToOU PmOpoUv VA TEPIOTPEPOVIOL EVIOIO
yupw amd opildvrio dEova meploTpog@ic, Tou IEpXETM amd To
kévrpo Toug. H aktiva Tou sfwrepikol diokou eivan R, =0,2m
km Tou sowtepikol R, =0.1m. H pomi adpaveiag mg dumhng
Tpoxadiog w¢ mpog Tov  dfova TMEpOTpOQRC NG eival
[=06kgm’. Tra auAdkia, mou @épouv o dUo diokol sival
Twhiypéva o Aemmd aBapry pesydhou prikoug Kal pn ektatd
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VIpaTg, ot KATw dKpd Twv omoiov sival depéva dlo cwpara I, ko I, pe pdalsg
m, =40 Kg ko m,=30Kg avrictoxa. Ta cwpara cuykpatoUvial apxikd oto idio

opifovTio eminedo kan Tn xpovikn ouypn t=0, aprhvoups To clcnpa shevBepo, omdte
apxigl va TEpIOTPEPETAL Xupig Ta vijpata va ohoBaivouv ota auddkia Tew SioKmv.

a) Ha Bpeite av to cdompa Ba mepiotpagei defidoTpopa 1 apuoTepicTpoPa.
B) Ha unmohoyicete:
1) To PETPO NG YWWVIAKNAE EMTAXUVONS NS Tpoxaiac.

2) to pétpo g Suvapng omipEng F e tpoxadiag and tov dfova, av n pdla tng
Tpoxahiog sivar M =453kg .

3) v KaTarOpUQn anooTaoT TV GWPATwyY, oF Xpovo t=25.

Aiveran n emrdxuvon Baplitnuag g=10m/ g,

Auon

B)

1) Epappddoups 1o Sepshuwdn Hopo tng Itpogukng Kivnong yia ™ ITpogukn
Kivnon g Tpoxadiag (pomn dnpoupyody povo ol Taoel Ty Kal Tz - 0xt n Mg Kat

nF).

1

p

Epappodoups To Sepshiwdn Hopo Tng Mnxavikng yia m Metagopikn kivron kabe
COPaTog oTov KaTakopugpo dfova (Benwn gopd, n Tpog Ta KATw yia To I; Kain
PG Ta MAave yid To ;)

Nnato I ZE=muo, = mgT =muo (2).

NatoI; ZE=mo, =T -mg=muq, (3).

KE®A4 :

a) Na va Bpoope mpog ta mol Ba orpagsl n dmAn tpoxahia umohoyiloups 1n
CUVIOTOpPEVI TWV POTTGW IT., TwV sbwTepikay duvapswy, Tou ackoUvTal oTo cUoTnpa
oAy Tpoxadia - cwpara wg Tpog Tov dfova NG TEpLOTpo@ig. Ol aoKoUPEVEC
ebwrepkeg duvapelg sival Ta Bapn Twv cwpdmwv wi=myg KOl w,=meg, 1o Bdpog g
Tpoxahiag w kat n dovapn ompEng F amd Tov dfova. An' auTEg pomr] mMpokaholy povo
Ta Bdpn Twv cwpdtwy, kadog 1o Bapog g Tpoxadiag kal n duvapn otipiing ackodval
otov afova, dpa dev mpokaholv pomr.

'Exon, Bewpwvtag Benikn @opd Tnv aploTEPOCTROEMDN, EXOULE:
ir,=mg-R -mg-R, =gmR, -mR,)=E7, =10(40-0.2-30-0.1)Nm = +50 Nm.

Eipboov n IT,e éxzl Betikd mpoonpo, To clompa Ba mepwoTpagei oy katd cupBaon
Betwkn opd, dnhadl apotepioTpopd.

=Iﬂm. :'TL'RL_TE'R-E =Ia?m {1].
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AapBavovtag umdwn ot éva Teviwpévo aBapic vhpa aowsi icou pérpou Tdoslg ota
cwyara, mou =evivels, Ba woxiel éte T, =T, ka T, =T, (4).

Enz1dr to kdabe wijpa dev ohoBaivel omny Tpoxalia Kol Mopapevel TEVIWPEVD, OAd Ta
onpeia kabe vijparog £xouv Kown TaxomTd, omote: v =oR, ko v, =ok,, onou w
gival n KowT yoowakr ToxdnTa tev doo diokew Tng Tpoxaliac.

duoikd Ba eivan loon kal o1 puBpol petaBodnc Toug, omdte:

du, do

ds ; . . .
oy _do = oy =a,R ka m =ER2 =, =a,,R,(5), onov a, sival n kown

dt dt
VOVITKT EMTAXUVoT Twv dio dickwy tng Tpoxahiac,.

Me Bdon Tig (4) ka (5), o efiowoeig (2) kat (3) Sapoppavovtal wg SR
mg-T,=ma_ R (2°)
L-mg=mya,R,(3")

EmAdoupe To cuotnpa we £Eng: moAhamiamalovps tnv (27) emi Ry war v (37) emi Ry,
OMOTE AUTEG yivovTal:

mgR, - TR, = mlam,Rf (6)
T.R,-mg R =m.aRi(7).
NMpogBétoups kard péhn tig (1), (6) kau (7), omdte maipvoups:

TR -TR,+mgR, - TR -mgR,+ T K, = .+ nl]aym'Rf _mlaj‘m'Rg =

m,gR, —m,gR, = I+ mR] +mIR§}am, Kal AOvovTOg G TIpOC TNV KOW emTdxuvon
. .. (mR, -—mR g
Bpiokoupe Tehika: a,, =m.

Avuikabotavrag oto S.1. Bpiokoupe: a_ = Lﬁisain[::} ; Iafi =a,, =2{}ri:i .
+0,3+0.6 s 3

2) Mpémel apxikd va Bpoldps Tig Tdoeig Ty kat To. Erou

Amomny (2°): T =mg-ma R, =m(g-a  R)=T =40(10-20-0.2)N=T, =240 N
Kau amo my (37):

L=mg+ma R, =m(g+a R,)=T, =30010+20-0.)N=T,=360N.

H divapn ompéng an' tov dEova, umohoyiletal av eQappdooups yia My Tpoxadia m
ZuvOnkn woppomiag, eme1dn akivhTel PETapopIKA:

TE, =0=>F-Mg-T,-T, =0=>F=Mg+T,+T,=F = (450 + 240+ 360)N =
F=1050N.
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2) Npemnzl apxkd va Bpodpe nig Tdoeig Ty kal To. Erou

Amov (2°): T =mg-ma R =m(g-a R)=T =40(10-20-0.2)N=T, =240 N
Kan amd v (37):

L=mg+ma R,=m(g+a R,)=T, =30010+20-0.)N=T, =360N.

H d0vapn ompiing an’ tov dfova, vmoroyiletal av spapudsoups yia Ty Tpoxaiia tn
Zuvbrnkn woppomiag, emeld] arivnTE] peTapopIKa:

TF,=0=F-Mg-T,-T,=0=F=Mg+T,+T,=F=(450+ 240+ 360)N =
F=1050 N.

3) EeavonvTac, n xpovikn otypn t=0, and 1o idio opildvnio eminedo, TN Xpovikn oTrypr

t=2 5, T0 I; PETATOMIOTINKE KATA X1 TPOG TA KATW KAl To Iz PETATOMOTINKE Katd
X; TpOC Ta Tave, KvoUpsva kKol Ta OlUo pe orabepr  emTdouvor.
Egpappddoviag Tig xpovikeg eEIGWOELS yid T peTatomon Bpiowoups:

AR ; 51

- o a .R2
‘=x =8m kal xz=?2t1 == =

o
X =1

2

Zuvemwg, pe Baon To oxipa, n KaTaKopugn anooTaot] ToUg, T xpovikn otyprn =2 s, 8a
giva: h=x +x, =x_, =12 m.

t'=x,=4m.

Aoxknon 18

Opoyevic kOAvdpoc pdlag m=2kg km aktivag R =0,2m wulistal xwpic va ohoBaivel
K xiwpi mapapdppwon o opildvrio ddnedo (A) pe TaxdTnTa pétpou v, =2m/s. Tn
xpovikry onypry t,=0 o wdAwdpog déxetan opillovnia ddvapn pétpou F=6N, mou

aoKeital oto KEvipo palag Touw. O kiMvdpog cuvexilel va kudisTm xwpic va oMobaivel
KL petd Ty doknorn mg duvapng F.

a) Mo oxeddoete n otaner TplBn mou déxetm o wOMwvOpog amd To Admedo, o
kardAinAo oxnpa kal va dikaohoynosTe ) @opd e,

B) Ha umohoyicets To péTpo:

B1) tng otamikig TpuBnc.

B2) g emuaxuvong tou kévipou paloc kabwg kKo g ywviakig EMTIAXUVONG Tou
KuAivdpou.

B3) g ywwviakrig TaxiTnag Tow Kudivipou T xpovikn] oniypn ) =4s .

¥) It ouvexeia ) xpovikn otypn t =45, o kOAwdpog swcEpxetal o Asio damedo (B),
To omoio sival ouvixela Tou mponyoUpsvou. Tn xpovikn otypn t, =10s, va unoAoyicete
v TaxUmTa Tou onpeiov Tou kulivdpou, mou eival eKeiviy TN oTypn ¢ ETAE pe TO
Aelo Gamedo.

Aiveran n pomr adpdveiag opoyevoug Kulivipou wg mpog dfova tou: I = %1:!11112 .
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Auon

a) Ixedalovpe Tig JuvApElg Tou agkouvTal otov KiAvdpo: To Bdpog mg km n duvapn F
oto Kevipo palac Tou, n kabetn avtidpaon N kal n otatkn tplBh T, oto onpeio emaphc

TpoxoU-damédou.
kﬁ !
H ouvolikrp pom ogeidetan amokAeiotikd ot pomy g T,
IT=T,, dwon n pom g F ko Tou Bdpoug w eival pndevikn a
§ i 0 —hv
kafiog aokolUvTol oTov afova TEPLOTPOPIC, OmMwe Kal n M, mou vy
difpxeTanl an’ autdv. ITuvemwg n pomn mg T, T, Ba sivan /
OPGPPOTIT) PE TN YWVICKN emTaxuvon i, . Na va cupBei autd, Ba o .r-\)
TMPEMEL va £XEL Popd TPOG TA Miow, 0w QaiveTal OT0 oXIjd. ‘FI--

F 9

B)

B1) Na tn petagopwr kivnon tou wkulivdpou spappdloups To Sepehundn Nopo g
Mnxavikng (Bewpolpe Betkr wopd Tnv mpog ta dsiid):

IF, =mo = F-T_ =mo_ (1).

MNa tn otpogikn Kiviion Tou Kuhivdpou spappolovps 1o Sepehuwdn Hopo Tng ITpogikng
Kivnong we mpog dfova mou mepvd amd To kévipo palag g (Bewpodps BTk gopd Tnv
TpoC Ta peca):

1
T, =5m Ra, (2).

Ir=I.a, =T, R= %nﬂ{:am

Eme1dr] o wohvdpog wulistm xwpic olicbnon, Bo wxds ywa ng smraxivosg n
OXEON): Ol =2, R (3).

Avnikabotwvrag myv (3) otny (2) éxoupe: T, =%m&m{2'].
Mawpovtag Katd pein Tig (1) kwan (27) maipvoups:

— —_ SL
F-T,__mAds _F L ) FT LS F-3LoT,-LoT -2N
T. 1 T 3
= Em,ﬁ’m =

2 ]
B2) Mwvovtag v (27) wg mpog .., Bpiokoupe: o = 2T, =£E = Ol = 2
m 2 s 5
Advovrag Tnv (3) we mpog o, Bpiokoups: a_ = B _ 2 ra1d —=a, = l{]'r":{—:d
f E 025 5

B3) Emedri o wlOMvdpog wuAistal xwpic oMioBnon, Ba woxlsl yia Tig TaxUmTeg n
oxgon: u_ =aR. Epappolovidg mv tn xpoviky ouypn t=0, Bpiokoups mv apxikn
YOvIaKn TaxOThTa wy T XpOovIKE oTrypr ty=4s:

w=o,R=a,=
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Epappddoviag To Nopo tng yuwiakng taxdmrag yia Ty Opadd EMTaxuvopevn oTpogLn
kivnon, Bpiokoups Tn yuviaks TaxoTnTa wy:

o =+t = o = (10+10-4) P = o =509 |
' 5 5

¥) Ito Asio damedo (B) dev umdpxer otanikn tpiBr, omdte dev umdpxel ponn AGUvapng,
mou va petabddiel Tn otpogkn kivnon Tou. AvtiBeta, n dUvapn F ouvexilen va tov
emuaxlvel peTa@opikd, pe SlapopeTikr Opwe emTdaxuvon. Iuvemwe o kOAwdpog Ba
kdvel oovBetn kivinon (6x dpwe kOMon xwpic odioBnon), n omoia mpokdmTel amd v
emarAnhia:

1% mag Opaiic ITPOPIKNG, PE TN YWVIOKS TaxXUmia o, = Sﬂrid, TIOU £iXE OMOKTIOEL

5

Ta onpeia g mepupépeidg tou Ba éxouv kdBe omiypn ypappwn taxiTnTa ctabepod

pETpOU :u=m]R=5[I-ﬂ,2E:>u=mE[4], Kl
5 5

2" ac Opohd EmMTaxuvOpevne PETGMORIKG PE apXIKi TaxUmnTd, authy mou &ixe

QMOKTIOEL v=u,+a_t =0 =(2+2 -4]|E =102 Kar  véa  emrdxuvon:
5 5

F 6N , m
—=—=ua'_=3—.

=" 2kg = g

Etol petd amd xpivo At=t, —f, =(10—-4)s =05, n petagpopwn Tou TaxUuTnTa Ba eivau

Uy =U 4+ 0 At=> 0, =uu+3-5}%=23%(5].

Epappoloups nv apxn tng emadindiag twy Taxutitwy, ote onpsio emaphig I pe 1o Asio

damedo: Up=0,,+0,,=0,+0.

Amd o oxfjpa mapatnpolps o1l o TaxdmTeg eival avripponsg, ko pe Bdaon —
g (4) kat (5), Bpiowoupe: U =U U =u,
S LIE p=

heio damedo

Up =, —U= U =(23—10}E:>ur ~182,
s s

Aoknon 19

‘Evag opoyevic diokog, pdlag m=2kg wa aktivag R =0,3m , mou Bpioketal os
opildvnio damedo, @épel otny MepupEPELd Tow auddkl, oto omoio £xoups TUAIEEL f
aBapég kol pn exTatd vijpa. Tn xpovikn otypn t, =0, aokolps otov dicko péow
ToU vijparog otabepr] katakopugpn dovapn pitpou F=90N . Kabwg Letuliyeta
To vijpa Xwpic va oMoBaivel oto auidki Tou dickou, o Giokog Kuldistal emiong

xwpic va ohoBaivel kal xwpig mapapdppwaorn, Tavw os oplldvrio danedo.

a) Ma oxedidoste ™ otamkn TeiBhA mou déxetan o dickog and o ddanedo, of KatdAAnAo
oxfipa Ko va SikaloAoynoeTe T @opd NG,

B) Ma umoAoyicete:
B1) to pEtpo ng otanikng tpibrig, Tou déxeTal o dioKog.

B2) 1o pétpo Tng smrdxuvong Tou Kévipou palac kaBwg Kal To PETPO TNE YWVIOKIC
EMTOXUVONC ToU dicKou.
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B3) to prikog Tou vripatog, Tou £xe1 EsTulxtel and ™ otypn t=0, péxpl ™ oTypn £,

KOTd TNy oToia To avTepo onpeio Tou diokou £XE1 anokThosl Taximra v, =12m/s.

1

Aiverar n pom adpdveiag Touw diokou we mpog dfova tou: 1 = EmR’ .

Auon

a) Ixedialoupe Tic duvdpelg mou ackouvTal oto dioko: To Bapog
meg, oto kévipo palac tou, n dlvapn F , oto onpeio smaghg
diokou - vripatog, kat n kaBetn avtidpaon N ka n otatikn Tl
T, oto onpeio emagprg dickou - danédou.

NMapatnpolpe om1 ot Tpeic duvdpewg F, mg wka H Exouv
karakopugn dedBuvon, v o diokog KIvEITOL EMTEXUVOPEVOS
petapopikd omy opilovTia SiedBuvon pe @opd mpog ta defid.

- +} @a,,
¥ © 1

Iuvemwg n orankr) tpilBn T, sivan n povn Sdvapn, mou Tov
emTaxuvel otov opuldvnio dfova, dnAadn Ba eival opdppomn NG EMTAXUVONG o , O
paivETaL OTO OXApd.

B)

B1) Na w petagopkn kivnon tou diokou spappdloups To Bepshwdn Mopo g
Mnxavuerig (BeTikr gopd n mpog ta defid):

iF =mo_ =T =ma_(1).

MNa m orpogkry kivijon Tou diokou spappofoups To Sepehiwdn Hopo g ITpo@urng
Kivniong wg mpog dfova mou mepvd and To kevipo palog g (Bemkr popd n mpog Ta
psoa):

It=L.a,, =F-TK =%111R33Tm. =F-T, =%m-Ra,_,m.{2}.

Emz1dry o diokog wuldistal xwpic oAdicbnon, Ba
OXEON): Oy =2, R (3).

wox0El yid TG EMTOXOVOEL T

AvTikabuotwvrag v (3) oy (2) éxoupe: F-T_ = %motm (27).

Manpavrag katd pédn T (1) kaw (27) maipvoups:

T  md. T 2F s

= = =2=2F-2T.=T.=2F=3T.=T.=—=T.=6N.
F-T, 1 F-T, 3
L] _m)ﬁ/m 0
2
B2) Mivovtag v 27) W, Tpog, (1 Bpiokoups:
lem _ E{F_TE} — E [:9—6) ni":..{)l_m =3E_
m A 5
. . o} im rad
Aovovrag v (3) wg Tpog a,.,, Bpiokoupe: a_ = T"“ ~032 e = 10—
. 3 o2
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B3) Emewdn to vripa dev ohobaivel oto auAdki Tou dickou, TO PRKOS TOU VIPAToC, mou
EeTuMiveTan £wg TN Xpovikr oTiypn ty sival ico pe To 160, mou Surypdgouv otov (B
Xpovo, Ta onpsia g mepupépeiag tou diokou: h, = As(4).

Eng1dr o diokog kudistal xwpig va ohoBaivel, To Tofo, mov Juaypdgouy Ta onpeia g
meplpEpelac Tou diokow sival ico ps TNy opl{OvTia PETATOMON ToU KEVIpou palac Tou,
otov idlo xpovo: As =x, (5).

Amo Tig (4) ko (5) mpowdTTal dm: by =X, (6).

H petarémon x; propel va umohoyiotel amd ) xpovikn e5icwaon NG PETATOMONS KaTd T
petaipopikry  kivnon, n o omoia  sival  opodd  emuaxuvopevn  xwpic  apxikn

, O @ O
TaXOTNTA: X, = ?‘“I]‘ =h, = ?'n t; (7)-

Mvepifoups om (Zxohwkd BiBrio, osh. 110, ox. 4.4) n Tax(TnTa ToUu aQvoTepou onpeiou
Tou diokou, sipdcov autdg KUMETaL xwpic ohighnon, sival: v, =2u_ . IV EKEWYVNGN

. . . . . . m
diveTal 6TL TN xpovikn otypn ty eivar u=12 m/s, omdte v =6—.
5

. - . . 4]
Amd n xpovikn e€icwon g TaxiTnTag Exoups: v =o_t =t = Es =23,

AvtikaBiotwvrag oty (7) Bpiokoups TeMrd: b, = % Ym=h =6m.

Aoknon 20

Mipw omd £va opoyevry Oioko, aktivag R, pdlog m=2kg wa pomrg adpdvewag
I. =%mF.2, givanl TuAhiypévo aBapéc vipa, pécw Tou omoiou, TN xpovikh oty t=0,

ackolps oto avwtepo onpeio I opldvria dlvapn orabepol pétpou F=6M. O tpoxdg
Kulistan xwpic mapapdppwon o opildvnio damedo, mou €xsl TETOlT TP ouvTEAECTR
orankng TpBg 11, woTE oplakd va anogelystal i oAictnon.

Ha umoAoyioeTs: r
a) To PETPO TNC EMTAxUVONG Tou KévTpou palag O.
B) To péTpo Tng eEMTAXUVONG ToU aviwTepou onpsiouw I

¥) tn Sovapn g oratikng TpBig, mou déxetan o diokog amd To Admedo.

d) To cuvteheot otanikhg TpIBRc.
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Auon

a) Sewpolps opboyuwwio olotnpa afdvwv x0y, pe Tov F 1.
dfova Ox mapdAAnio oto opildvtio Samedo kal BeTikn opd '

v mpog ta defid.

Ixedialoupe mc duvdapeslc mou ackolvialr oto diowo: oTo
kévtpo palag O, to Bapog mg, oto onpeio emapric diokou - a... @
danmgdou n kdfetn avridpaon M ko n otanikn TplBn T, km
OT0 avulTEpo onpeio I n Tdon Touw vrijpartog F.

Enz1dn n pomn e oratkng Tpibng dev eival n povadkr pomr, mouw emMTaxivEL CTPOPIKA
10 Gioko kaw n ddvapn Tng otamknig TplBic dev eivan n povadwkn dlvapn, mou Tov
emmaxivel peTagopkd, dev pmopolpe efopxic va ocupmepdvoups yua ™ gopd g T..
‘Eotw Aowmov o n otankn TpiBh £xel gopd Tpog Ta defid.

MNa ™ Metapopikn Kivnon tow diokou epappolovps o Sepehiwdn Mopo e Mnxaviknic
ot Kabe GEova.

Itov Ox: XF =m-o_ = F+T =mao_(1).

Itov Oy: BF =0=N-mg=0=N=mg(2).

Mo m Zrpoguen kivion tou diokou spappddoups To Sepshuodn Hopo tng ITpo@ikeg
Kivnong wg mpog dfova mou Tepvd amd To KEvTpo pdlag O:
R 1
Ir=I,a,=FR-T K =EmR a,. =F-T, =Em-Ram, (3).
Emeidi) o diokog kuhietal xwpic va ohobaivel Ba woxoz: o, =a R (4). Me Bdon autriv

n (3) yivera: F-T, =émum (3).

NMpocfstovTag katd peAn Tig (1) wan (37) Exoupe:

_ 3
2F= ?ﬂ]ﬂm

=, = 4—351 ka1 avTikabotwvtag oto 5.1, Bpickoupe: o, = 42 .

B) Mvwpilovps dm av évac diokog kulieton xwpic oAictnon, n Tox0TNTA TOU AVWTEROU
onpsiou T, pe Baon tng apxr tng emaddnhiog (Ixohkd BiBAio, osh. 110, ox. 4.4),
givaw u- =2u,, omdte kKam ya Toug puBpolg petaBolrg Ba  wder  oTw

di=2mj—"“:> ar =20, —=ar =20 -sZ.
dt dt 5

¥) Mmopodpe va umohoyicoupe ) otanikn TEelBn Te, AMvovrag tnv (1) we mpog authiy:
T =mo_ -F=T =(2-4-6)N=T_ =+2N. To Benkd mpoonpo dsixvel 6Tl OCwoTd
umrofiéaape oM n otankn TplBn £xe1 popd mpog Ta dsid, dnhadn n karedBuvon mg sival
OTG PAivETAL OT0 pXIKO CXIP.
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d) Epocov am’ v ekgpavnon divetal 611 o diokog kuhistan oplakd xwpic Ohiclnaon, autd
onpaivel 6Tt n otankn TpBA T, Ba sivan ion ™ péywem TipR ™g, ™y oplakn TPBR T,
dndadn: T,=T,_n T,=2H.

Opwg n opuakr tpibn T, umohoyiletal amd m oxéon: T =p_-N ka pe Baon v (2):
TD:‘ = .“".T . n']g "

Mdvoups wg Tpog To ouvTeAeotn oratkng Tpibng kot Bpiokoups:

Lo, __2N
B =——=—u_ =
mg 210N

=p_=01.

Aoxknon 21

‘Evag kiAvdpog aktivag R £xel padfa M =4 kg . Ito sowtepikod Tou umdpxel pia
KUMVOpIKI] EYKOTI, OKTivag r=% moAl pkpol TOXOUG, OTNV Omoid £XOUpE

Tudita aBapég pn extard vrjpa. T xpovikn otypr t=0, oto dkpo Tou vijpaTog
Kal mavey amd to kévipo palag, aokeitan otabepr opuldvoia dlvapn F=9 1N,
omwe paivetal oto oxnpa. Etol o k0Awdpog kuhistal xwplc va ohoBaivel mave

O o;_n(.f}mu eminedo. Bf.mpr]ms oV Kﬂhivﬁpo OpOYEVH |.I.E |‘:)-CI"ITI:| adpavelas we mpog Tov

afovatou I = %mR! . Ma umoAoyiceTe:

a) TO PETPO NG EMTAXUVOTG O, TOU KEVIpoU padag Tou Kudivipou.

B) To pEtpo g otankng TpiBng, mou déxetal o KOAvdpog amd To opildvnio eminedo Km
va TNy oxedIdoeTs oF KatdhAnho oxnpa.

¥) To pETpo TN opilovTiag EMTAxUVeNg Tow onpeiow emagnig I vijparog - Kudivdpou.

d) 1o piKog Tou viipaTog, mou EETUNIXTNKE, £wG T XPOVIKS oTypn t, = 3s.

Abon

a) KaBopiloups we clotnpa avagopds éva opfoywvio cuotnpa afdvav x0y, pPE Tov
dtova Ox mapdddndo oro opilldvnio ddmedo km Bemkn) gopd TV Tpog

Ta dsEud.

Ixedialovps Tig duvdpeig mou aokoOvtal otov KOAVSpo: OTO KEVIpO
palag O, o Bapog mg, oto onpsio emaghig kKudivdpou - damédou n
kdfetn avridpaon M Kot n orankn TElBn T, ko oto onpeio I n ©don
Tou vrjparog F.

Emeldn n pomn tng ovamkrg tplBng dev eivan n povadikn pomn, mou
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emraxivel oTpogikd Tov kOMvOpog kat n ddvapn g oratkng tpmBrg dev sivan n
povadikry dlvapn, mou Tov smTaxOvel peTagopikd, dev pmopolps sfapxrg va
oupmepdvoups yua tn @opd tng T,. Eotw Aomdv 6T n oramkr TplBn £xs1 popd mpog Ta
debia.

Eqpappoloupe Tov avdhoyo vopo, yia kdabe kivnon:

Na m Metapopikn kivnon Tou kuldivipou spappoloups 1o Sepshundn Hopo g
Mxaviknc:

F =m-o_ = F+T =Muo_(1).

MNa ™n Ixpo@kn Kivion tou kulivdpou spappdédoups to SepeMwdn Moo TG ZTPOPIKIC
Kivnong wg mpog afova mou mepvd amd To kévipo pdlag O:

Lr=I_a :>F-r—Tu-R=lMRla . :FE—TUR(=1MR13 m-:’E—Tu =1M-R.a,,m,
= 2 ! 3 2 ! 3 2 '

(2)-

Emedn o kihvdpog kulietal xwpic va ohoBaiver Ba wxier o =3 R(3). Me Baon

autrv n (2) yivera: g_T" =%M&m (27).

EmAdoupe To akyeBpuwd olotnpa:

NpocBérovtag katd peAn TG (1) kan (2°7) Exoupe:

F+T +§—JT; =I'u[cxm+lMum :g=%M~um =a_ =% Kal avniKkaBioTwvTag oto

5.1. Bpiokoupe: o, = EE;.
5

B) MmopoOpe wa umohoyicoupe Tn oramkn TplBR T, amd v (1):
T, =My, -F=T =4-2-9\N=T,=-1N. To apwukd mpoconpo deixvel oml
havBaopéva unobBecape 6T N otatikn TpiB £xel popd mpog Ta deEld, ouvVETTWC n
karedBuvon ng eival mpog Ta aploTepd, OTWG aivETAL OTO VEO OXI.

y) Epdcov o kOMvdpoc kdvel ouvBetn kivnon, To onpsio I Ba £xel pia Toximnma Adyw
LETapopIKIC Kal pia Adyo CTPOMIKIG KivnoTc.
H toainma Adyw PeTapopikng Kiviong eival ko yua oAa Ta onpeia Tou kudivdpou, ion
HE TNV TaX(TNTa Tou KEVIpou palag: T, =T, .

H taximta Adyw otpogiknc Kivnong sival n ypappkn ToxUmnTa Twyv onpsioy, mou
OTPEPOVTOL OF OKTiva r, omote: O =10 .
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H taximnta tou onpeiov I Ba unmohoyiotel, pe Bdon tnv apxn tng emadnhiac,
mpoctEtovtag SlavuopaTikg Tig empgpoug Taxumeg: U. =T, +T_ =0_+0,.
Ao TO OXfpa Opwc paiveTal 6Tl ol TaXUTNTES AuTEg £ival opdppoTEes, GUVETTLC:
Up=u_ +u.

MNa va Bpolpe tnv opiovnia emraxuvon tou I, mapaywyiloups ™ oxéon autr:

di=du—“+ﬂ, aMd v, =1, omoTE:
dt dt dt !
. 3 3
dup Qv dern)_ du _du, do a=0_+a_ 1=
dt dt dt dt dt df !
oy K 4o 8m

ol
ﬁ_—-=ﬂm+Tmf:ﬂr=ﬂm+TT:¥ﬂr =T::’Cl:1— =§5_2.

d) To prkog Tou vrpatog L, mou EeTudiyetal £wg Tn xpovikn omiypn by eivanl ico pe 1o
160, mou digypaway Ta onpsia TNg eywomng e aktiva r, dnhadi: L=5.

Amd tn Mewpetpia yvwpifovps dn 5 =1-0, ondte: L=1-6 (4), omou 8 n ywvia otpopnig
TV ONpEiwy Tou KuAivipou.

. . . . . . a,, o .
Eme1di n otpogukn Kivnon eival opahd emuaxuvopevn, a woxis: © =;Tt]‘ = ﬁ t;.

dvniwaBioTwvtag oty (4) £xoups:

Lor6-Klap_1 %ap_7 2py_1_ 3y
3 2K 6 :

KE®.4: POITH AAPANEIAY - @EMEAIQAHE NOMOX ETPO®IKHE KINHEHE Emipédeia: Mapmdatowog dwtng ZeAiba 50




