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2022 /Néa OAn: 260 EmavaAnmtiko Ataywvicopa [Ipocopoiwong

['" Avkelov OeTikwv Zmovdwv Kat Zmovdwv Yyelag

(Tha t1c epotnosis A.1 £oc Kot A.4 va YpAYETE 6TO TETPAOLO GOG TOV Aptild TNG TPATAOT S KOt
oimha To YpApO TOV AVTIGTOKEL 6T CKOGTN TPOTACT.)

Oépa A’

A.1 Avo chpato X1 ko Xo pe paleg m,;>m, eivort Seévo 6To KAT® GKPo OUOL®V KATAKOPLGMV
eratpiov otabepdg K. Extpémovpe 10 ohpata amd ) 6£om 1coppomiog katd v idw
andotoon y=d kot t,=0Ta apivovpe ELeDOEPa VO TAAOVTOVOVTOL XMPIG opyLKT| TodTNTOL.
a. MeyoAdtepo TAATOG TOAAVIMOTG £XEL TO GO X1 [UE TN HeYaADTEPT LAL0L.

B. Meyalbtepn LEYIOTI KIVNTIKH EVEPYELN TOAAVTMONG EXEL TO COUNL X .

v. ITo yp1jyopa Ba mepdcet amod ) BEom 160ppoTicg T0 cOU 2o .

6. Xe ypovo t 10 chpa Xy ekterel N TOAAVTIOGOELG Kol TO cOU Xo ekTeEAEL Na TOAAVTOOELG e
Ni>N»

A.2 Tdavikd pevotd péet 6 coAvo Kot o€ dVo Kabeteg dotopég K kot A tov coiiva, pe
@Oopé pofg Tov PELGTOY 0md 0 K 610 A, £xovpe peioon g otatikig misong katd Ap=10°Pa
Kot PeimoTn TG SUVOLIKNG EVEPYELDG TOV PELGTOV avd povdda dykov tov katd 30J/L. H
KWITIKT EVEPYELL TOV PELGTOV avd povada 6ykov Tov and to K oto A,

a. av&aveton Kotd 70J/L, B. newwveron xatd 70J/L,
v. av&averan katd 130J/L, o. pewwveron kotd 65J/L,

A.3 10 oyfa paivovTaL TPELG PELUOTOPOPOL ALY®YOL,
- 0 opovVTIOG KUKMKOG aymyds (K) Tov dlappéeton

and psopa évraong I, 21, L =41
-0 op6vTIog VOVYPApNOG ay®YOg (o) TOAD peydiov == 2
UNKovg mov  givol  HOVOTIKO  €QPATTOUEVOC  TOV (k) B)
KUKAMKOD ay®yol Kot SloppEetal omd pedpa EVIOONG I, .

I,

-0 KOTokOpLPOG gvbOYpappog aywyos (B) moiv (o) '
pey@hov pAKovg mov gival HovOTIKG acvpfato |
EPATTOUEVOC TOV KUKAIKOD ay®yol Koi dlappéetot

and peopa évraong [=41;.

21, . , ’ ] . .
Av I=— kot av n évtoon tov payvnticov mediov mov dnpovpyei o aymyog (o) 6To KEVTPO
T

TOL KUKAMKOD aywyod £xet tiuq B,=B;, n évtaon tov poyvntikod mediov tov cvvOetov
HoyvnTikod Tedion Kol TV TPLOV oy®YdV 6TO KEVIPO TOL KUKAIKOD aymyoy £yeL Tiun ,
a. B, =B, B. B, =3.5B, 7. B,,=7B, 6. B, =5B,

A4 Av mnowdoovpe ypfiyopa TOV HOyVATH TPOG TO =]
KPEUOOLLEVO KUKAMKO TTnvio, auTod
a. B amopokpovlel amd TOoV poyviTn LOVO OV O POy VTG

mnoalel pe Tov fopeto moro, h:N| e

B. 6o amopakpuvOel amd Tov payviTn pe OTo10 TOAO KO oV
minodlel o poyvinne,
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Y. 00TO SloppéeTal Omd EMAYOYIKO PELUO OVTIOPOAOYIKNG (POPAS, OV TANGLALOVUE TOV
poyviTn pe tov Popeto moro, oA dev pETOKIVELTAL,
8. édketal omd Tov poyviTn He OTo1o TOAO Kol 0V O LayViTNG TO TANGLALEL.

A.5 Noa ypayte 610 TETpAdId 60G TO Ypapua TG KOs TpdTaong kat dimho o€ KGO ypappo T
AEEN LooTo, av n tpoTaot elvar oot ) ) AEEN AdBog av 1 TpoTacn eivar avBaopévn.
a. X o gBivovoa takdvioon pe anooPéoclg F =-bv 10 mAdtog TG TOAAVT®OONG HEIDVETOL
pe otabepd puOuo, oAhd 1 mEPiodog AVTHG TAPAUEVEL GTAOEPT.

B. O tahaviotg TOV CYNUATOS

extehel e€avayKaoévn _

TOAGVTOOTN  HE  oLYVOTNTO
f,=1,2f, ( fo n WoovVyvéTTO \ O

f
00 Tohavtot),  mTAGTOg L/ o
ToOAGvTOonG Ar ko pEYIOTN
To0TTO,  TAAGVTIOONG Uy .

K
m

TAGTOC-A

Av omv «kotdotocn  TOL
CLUVTOVIGLOD TO TAGTOC 1TNG
ToAdvToong sivan Ay =1,8A,,

09 flof f >

Sieyéptn

N UEYLOTN TOXOTNTO THAGVTOGONG
Bo eivar vy, =1,50; oy -

v. 'Evag toloviothig extelel
oLVOETN TOAAVT®ON 000 ETUEPOVS TAAAVTDGE®DV TG 010G d1evBuveong, 1610V KEVTPOL Kot idL0g
oLUYVOTNTOG, HE WO €6 OUTOV 7oV E£YEl TNV WIKPOTEPT apylkn @dor, vo &yl e&icmon
amopaKpouvong X, (t) = Anu(et+m/6) Ko tn odvoetn tahdvimon va £xet eEicmon TaxdTnTag
v(t)=oAcvv(ottr/2) .

Av 10 TOAAVIOTNG ekTELOVGE POVO TNV 1" TaAdvT®OoN, TOTE Tn YPOVIKN oTiyun ti Oo &iye
amopaxpouvor X, =+0,5A . Todpa mov ektedel TNV 6OVOETT TOAAVTOOT TN XPOVIKN GTIYUN t Ot
&xel amopdxpovon x=-0,5A .

0. Kabe nhektpopayvitng pmopei vo onkdoel cOUATA UE TO BAPOS TOVE VoL Eival HEYAADTEPO
™G PEPOVGAG SVVAUNC.

€. Av o€ opoyevég payvnTikd medio tomobetoovpe Evav yaAkvo kopo, TOTe otV TEPLOYN M
£VTOAOT TOV HOYVITIKOV TTESIOV PEIDVETOL

Oépa B’
B.1 Avo 6@aipeg X1 ko Xz pe paleg m kot 3m avtictouyo

Kvoovtol v o€ Aeio opildviio damedo og kdbeteg
devbivoelg X'x kot y'y Kot cuykpodvtat TAaoTiKd. To

OCLOOOUUATONN X1 Kveitol o€ digvboven €'s mov
oynuotiCel pe v x'x yovio 60°,

E§ autiog tng xpovomg m KWNTIKA  EVEPYELD TOV
GUGTNUOTOG LELOONKE KATA

a. 36% B. 48% y. 50% 4. 64%
EmiéEte pe dikaiohdynon m oot TpoTaoT).

B.2 Ta dxpa A,A tpiov oposmmédov ayoydv ATA, AZA ko AHA pe iceg avtiotdoelg
TPOPOOOTOVVTAL A T1) 1010 Y1 e évtaot tov pevpatog I. O aymyds AI'A amotedleitar amod
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ovo evbOypappa tuqpato AL, T'A pe AI' L AA mov éyovv pnikn L,=L xo L2=L\/?_>

avtiotoya, 0 aymyds AZA eivar evBOypappoc, eved o B

ayoyds AHA amoteheitor dvo gvBoypappo Tupoto

AH xat HA pe dyvooto, pixn. L 2 A>1
To cvoTNHO TOV TPLOV AYyOYOV £lval LEGH GE OLOYEVES
HoyvNTIKO eSO TOV 0010V 01 SUVAUIKEG YPOALLLES Etvar L V4

TapAAANAES P To aydyo Tuqua IA.

Av o aywyog ATA d&yetan dvvapn Laplace K ,,=F,

1018 01 aymyoi AZA wair AHA 6&yovtor dvvauelg

N

Laplace pe pétpa ~
a K, =2F xav F ., =F\/3
B. B ,=2F xav E ,,,=2F

Y. B n=F xav F ,,=F1I

EmiiéEte pe dikatohdynon m oot TpOTACT).

B.3 Zt0 oyfua eaiveton ) Stétaén mapoyoyng _
gevailaocoopevor  pedopotoc. To  aydyo
mhaico N omepdv pe epfadov kabe oneipag v [T =0

A xo oavtiotaong R elvar kdBeto otig
OUVOIKEG YPOUMES OHOYEVODG HOYVITIKOD
nediov évtoomng B[ pe || B ] xow Ty to=0 R

apyilel va otpépetor  pe otabepn yoviakn

TayvTo © 7wepl Gfova X'x moOvL avikel oTo eminedo Tov mhaiciov. H mapoyduevn
EVOALACOOUEVT] TAOT TPOPOSOTEL Lo BepKT cuokeLT avtictaong R.

H péon 1oy0¢ P pe v omoia maipvel NAEKTpiKh VEPYELD. | GUGKELY Eival,

2 2
o, P (©BAN) p. p=(OBA
2R SR
2
'Y. I_):O)2B—A\/§N 6. ﬁ:M
4R 8R

Emiélre pe dwcaiohdynon m cooT TpoTaoT).

Oéna I’

‘Eva npiopoaticd doysio pe tetpdyovn Paon mievpds L=0,2m mepiéyel vepd moxvotnta
p=10’kg/m’ uéypt Hyovg h=0,3m. TIdve amd to vepd vdpyst EuPoro palag my=0,2Kg pe
dloTAoELG 101C PE aVTEG TNG PAone, Tov KOAITTEL TANP®S TO VEPO KUl £YEL TNV dLVATOTNTA
petaxivinonong yopis tpiféc. Ildvo oto &uPforo kol 610 KEVIPO TOL Elval OTEPEMLEVO
KOTAKOPVQO Wavikd ghotiplo otabepds K=100N/m, tdve 610 omoio givat dgpévo Kot npepet
oohpo X1 palag mi. Xe GUPUETPIKES BEGELS G TPOG TO KEVTPO TOV ERPOAOL VILEPYOLV dVO Bdpn
B1 xat B2 pe i palo m'=1,9Kg 1o kabéva. Emiong 61o mievpikd toiympo Kot o€ andotaon
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h,=0,25m amd v avdtepn em@dvewd TOL VEPOD
VIAPYEL Avolypa e UPodovV STOUNG TOAD — TOAD
UIKPOTEPO amO TO POV TNG PAONC KO opyIKd eivon
KAEL0TO.

Aofvoopue and kdmolo Kiyog TAvm omd To GOUA X1 0ALO
oopa X pe palo. m,=m,=m 7oV GLYKOVETOL TAACTIKE
HE ToyuTNTO 1)0=2\/§m/s KOl TO GUGCOUATOUO 21-22
mv  t,=0 apyiler va ektehel omAf]  appoviky

TaAdvtoon. O Tohavioving £xel Yo ds0TEPN (POPA

UNOEVIKT TOYLTNTO TN XPOVIKH OTUYUN tzgs ot 0éon

OV TO EAOTNPLO EYEL TO PLGIKO TOL UNKOG.

I'.1 No vroloyioete Tig paleg mi kot Mz TOV COUATOV X| Kot X .

I'.2 Katd v didpkela g tadldvioong Ppeite v ypoviky e&icmaon g dOvaung mov aokel
10 eAaTAPLO 6TO EUPOAro.

I'.3 Otav 1 KvnTikn evépysla TOAAVIMONG TOV GLGCOUATAOUATOS X (-2 Vol TPALGLY TNG
SUVOIKAG TOAAVT®ONG va Ppeite tnv mieon mov enkpartei gtov Tubuéva Tov doyeiov.

Kdmowo otiypf] aKtvnTomotovpe ToV TRAOVIOTH OTNV KATOAANAN 001 Kot Topatnpovpe 0Tt
ovveyilel va Topapével akivTog. XT1 GUVEYELN EAEVOEPMVOVE TO AVOLYUA TTOV VITAPYEL GTO
TAELPIKO Toiymua. [ To vepd mov e&épyeTan va vtoloyioets,

I'.4 v apykn Kvntiky evEPYELd ava Lovado GYKov ToV Kot TV omdotacn amd To doyeio (to
Peinvexég ) mov mé@Tel 6TO HAmEDO.

Atveton g=10m/s?, aTpoc@OIpIKY Ttieon szlO5 N/m® ka1 Osopeiots OsTIKd TPOC TO. TAV®.

Oépa A’
¥ duwrtaén TOL OYNUATOS O
optldvTiog opoyevng aywydc Al (2) ﬁ

pélag m=0,2Kg, pixovg L=0,5m
Kot avtiotaong R,=0,5Q &xet v

duvatdTnta Kivnong méve oTovug
aKAOVNTOVG KOTOKOPLPOLS
aymyohs 0dMyovs mov dev Exovv
aVTIGTOON Kol To KATO GKPO TOVG
K, A yepupdvovtot Tapdiinia pe

avtiotaon R,=0,5Q kot mnyn

oLVEYOVG TAOTMG LE TOV OLOKOTTY|
01 OVOLKTO KOt TOV 02 KAELGTO KoL O
ayoyds Al dwappéetor pe pedua
évtaong [=5A.

v meproyf emucpatsi opliOvTio OpoyeVES HayvnTIKG Tedio éviaong B kdbeto oTov aymyd
AT Ko pe @opd mov eaiveton 6To Gy,

O ayoyoc Al eivat depévog 6To PHEGOV TOV PE AfpES [N EKTOTO LOVAOTIKO VILLOL TOV SLEPYETOL
pHéca amd poveTiki Tpoyaiia (o) kol ToAlyeTon TOAAES POPES GE LOVAOTIKO OioKO A.
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H tpoyahia (o) &xst axtiva r=0,05m, porh adpdvelag og mpog Tov dEové me 1=3,75-10*Nm
Kot TPPEG otV TEPIOTPOPN TNG HE UETPO POTMNG G TPOG TOV AEova TEPIGTPOPNG TNG
7,.=0,05Nm .

O opoyevig diokog (A) givar méve og optlovtio Tpanélt , £xel pala M=0,4Kg, axtiva R=0,1m
pomr adPAVELNG OG TPOG TOV AEOVA TOL I=%MR2 Kot opytkd elvon depévog pe optiovio vipo

(1) mov 6NV KATAGTAGT TNG OPYIKNG NPERING OAOL TOL GLOTANNTOG aokel dHvaun F,=12N.
A.1 No. voloyicete ™v évtoon B tov poyvntikod mediov.

A.2 Kheivoope 1o S10KOTTN O1 KOl 0vOiyOUUE TO OLOKOTTN &2 KOl TN YPOVIKN oTiyun to=0
kOPovpe to vipa (1), omdTe TO GVOTNHA KIVEITOL LLE TOV Ji0KO0 Vo KuhigTal yopig oAicOnon Kot
0 aywyog Al ) xpovikn GTiypn top ATOKTA 6Ta0EPT (OpLaKT)) TAXDTNTA Vop.

Na vroroyiofel 1 oploxy TayvTNTO TOL AymYoL Al Kot yoviakn toydTnte Tov 6icKov Yo
t>t,,.

A.3 Kdmow ypovikn otiypn 0<t;<t,, TOL 1 ETAYOYIKY TAON 6Ta Akpa Tov aywyod Al eivar
V=0,4Volt va vroloyisbodv,

0. 0 pLOUOG HETABOANG TNG KIVITIKNG EVEPYELNG TOGO TOV ay®yoL AL, 660 Kl Tov dioKov A,
B. 0 pOUOS pETAPOANG TNG GTPOPOPUNG TNG TPOYAAINS (0) ™G TPOG TOV AEOVE TNG.

A4 Av oto ypovikd duotnpa [ty=0,t,,] 10 Kévipo Tov dickov  petotomicOnke Katd
AX,=1m, y10 10 xpoviko ddotnpoa [t,=0, t, +At] pe At=Is vo vroroyiobei to emoywyucod
@optio Tov TEPACE AMO pia SLLTOWT| TOL ayyol Al

A.5 ( mpoarpeTikd) Na vroloyishei 1 ypovikn GTiyun] top Tov 0 ay®YOS ATOKTA TNV OPLOKN
TayvTNTO.

Bcopeiote To VA TOL dEveTal 0 aymYOg oG aPapés Kot U ekTatd Kot 0Tt dgv oAcBaivel og
Tpog TNV Tpoyakia ko Tov dicko. Eniong divetar n emtdyvvon PBapotnrag g=10m/s>.
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