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2020/Néa OAn: 90 Emavainmtiko Ataywviopa IIpocopoiwong

['" Avkelov OeTikwv Zmovdwyv kat Zmovdwv Yyelag

Ofpa A:

(TNa tig epotoslg A.l £og Kot A.4 va YpAYETE GTO TETPAOLO GOG TOV aplOrd NG TPOTACNS
Kot SITAQL TO YPALLLLO TOV GVTIGTOLYEL GTN GMOTH TPHTOOT).)
Ze o Eovaykaopévn toddvioon o tahavtotig £xet wioovyvotta f, =10Hz ko

ekterel 480talavimoelg avé min.

o. H tolavioon sivarl apeimtn 8161t 1 SOvapun tov deyéptn givar o€ KAOE YPOVIKT GTIYUN
avtifen g 6vvaun arocfeong.

B. O dieyéptng ackel meprodikn dvvaun pe tepiodo T=0,10s.

Y- Av avéfoovpe TV ouyvOTNTA TOL SLEYEPTT TO TAATOG TOV TAAUVTOTY LeTAPAAAeTon, OALA
dev yivetal TOTE 100 e TNV APYIKT] TOV TIUT.

4. Av 0AAGEOVV TO YOPAKTNPLOTIKA TOV TAAAVTOTY Kot HEWbel 1 18106V voTNTA 0VTOD KOTA
1Hz 10 TAGTOG TOL TAAOVT®TH QVEAVETOL.

‘Eva, xukhikd mmvio axtivag r mepididel évo cmANVoEdEg
pAkovg L, £&yovtag TO KEVIPO TOL TAV® OTOV GEOVO  TOV
o0Anvoewovs. To kukhikd mvio Kol T0 COANVOEWES Exovv To S
avTioTaon ova omeipa Kol TPOPOSOTOVVTOL OO TNV 1010 10aVIKY
myn. Otav o dakdnng & givarl avolkTdg 1 £VTaoT TOL LayvnTiKoD
nediov 610 KEVIPO TOL KLKAWKOL mnviov eivor B, evd av o

dokomng & etvar khewotdg n évraon yivetow B=2B,. H axtiva r tov

KUKALKOD TNViov Kol To PNKOG £ TOV GOANVOEIS0VG GUVIEOVTAL LLE TNV GYEOT|:
a. (=4r B. (=2r y. (=4nr 6. (=2nr

2TV €ANOTIKT KPoUoN EVOG LOVOLEVOD GUGTILOTOS 600 0QapaY icmv Laldv,

. Ol LeTAPOAEG TV OpudV AP, kou Ap, £xovv ioeg alyeBpikég Tyég Ap, = Ap, ,

B. ot 6paipeg avtaildcovy TayHTNTEG KOTA TN KPOVOT),

Y. Ol KIWNTIKEG eVEPYELEG TOV dVO GQPUPDV £X0VV avTifeteg HETAPBOLEG KIVITIKOV EVEPYELDV
AK, =-AK, ,

d. 7 T1G ahyePPIKES TIHES TOV TAYLTHTOV (DI,U{ )Km (02,0'2)10)\/ o000 GPALPOV TPV Kol

HETA TNV KPOOoN 1oY0EL U, + V] =V, + V).

‘Eva mhaicto otpéeeton opodd HEGO GE OLOYEVEG LOYVITIKO TEGIO TOPAYOVTOG OPLOVIKT
evorhaooOpevn) téon mov tpopodotel avtiotdtn R=110Q pe otrypuaio évtaon mov £xet
xpovikn e&icmon i=2\/§m1(10075t) (S.D.

a. H mepiodoc mepiotpopnc tov mhausiov givor T=10ms.

B. H evepydc tdon tpopodociag tng avrictaong ivol V=2202V .

¥. O avTioTaTnG Toipver svépyeta pe péon 1oyd P=8SOW .

0. H péytot otrynaia woydc pe v onoiag o avtiotdng naipvet evépyeia eivan P =880W .
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Noa ypdyte 610 TETPASIO GOAG TO YPAULO TNG KAOE TPpdTaoNS Kot dimAa 6g KAOE YPALLLOL
™ AEN LeTo, av 1 mpotoon sival oot N T AéEN AdBog av m mpdtaon  givon
rovOoopEvT.

a. 'Evag tolavtotg ektekel ohvOet) Tokdvioon dVo eTPEPOVS TAAUVIDCEMY e TAATH A, ,

A, mov £&yovv {6 devbvvon, d ocvyvotnta f, 010 Kkévipo kot dwpopd AoTS

A@=0,5nrad . H 60vOetn todévioon éyst mhdrog A=A +A] ko ovyxvémra ' =0,5f .

B. M oOvOeTn ToAdvVTI®ON VO EMPEPOVG TAAAVIDGE®V LE 1dta dievfuvon, 1010 KEvpo Kat

nopaminoteg ovyvomteg f, ko f, &yet ovyvomta f = |f1 —f2|.

v. 'Evag aymydg 0dpgvong petapépet vepd amd meployn A kot meployf B mov vrdpyet dapopd

TEONG Po -Pp = 0,50-10°N/m* kat 68 vt ™V pon &xovps odENom ™G KWNTIKAC
AK

EVEPYELNG KOL SUVOLIKNG EVEPYELNS TOL VEPOD avd HOVAdA OYKOL E:o,omosi} Kol

m
AU

J
E=O,64-105—3 . T va eivar gkt avtq m pon petd v mepoyn B ypeidleton
m

TPOGHETN TPOGPOPA EVEPYELNG e TAPEUPOAT AVTATOG .

8. Avo pkpég opaipes iowv paldv Kivovvtal o€ kKaOeTeg dlevBiveelg mvm o€ Agio danedo e
T TEG v, =0,60 Ko v,=0,8v Guykpovovton ThaoTiKG. H TaydTNTO TOL CLGCOUATOUTOG
givanr v'=0,5v.

e. 'Evag opulldévtiog peopato@opog aymyog pnkovg L Eyp
dwppéetar and ovveyég pevpa évraong I ko Ppioketon og /{
OLOYEVEC LOyVNTIKO TESI0 LLE GUVIOTMGECG EX Kol Ey KGOETEC ‘xj‘ /

oTOV ay®myo, Ommg oto oyfua. H ovvaun Laplace mov

aokeitar oTov aymyo £xst uétpo F =(Bx +B, )IL . I

[Movadeg Sx4+1x5=25]

Ofpa B:
‘Evag diokog A palag mi=m givol dgéEVOG 6TO TAVD AKPO
evog  Kataxkopveov glatnpiov otabepdg K ko extedel 6 '
2
TOAGVTOGT TAATOVG A=""8  Kémow OTIYUT| OV QVEPYETOL p
> |h
Kot gival ot0 QUOIKO UAKOG TOL €hoTNPiov  GLYKPOVETOL . A

TAOOTIKG pe ohpo X pdlog mpy=m wov apédnke ehevbepo amd

Vyog hz% TAve ond TO PUOKO PNKOG TNV KOTAAANAN

xpoviky  otiyuy.  To  mAdtog takdvioong A’ Tov
OLOCOUATONNTOG HioKOL odpATOG Ba ivan

o. A'=2A B. A'=A3
v. A'=1,5A 5. A'=A
EmiéEte pe dikatoAdynon n 6moTH TpoToom

Avo mapdiinlor opildvtior pevpatopopor ayoyoi Al xor KA dwppéovrar oand

opdppoma. pevpota idlog évraong I kal avikovy 610 id10 Katakdpveo eninedo. O aywydg Al
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dtnpeiton oplovtiog kKabdcov givarl KpeUOGUEVOC amd
ovo kataxopvea viapoto, o o KA sivor xdtow amod L o ] ==
avTov, &xel nalo avd povado PNKOLG W (YPORLKA

TUKVOTNTO) KO 0V KoL 0@NVETOL EAEVOEPOG 1IGOPPOTEL. A=l L

Alralovpe ™ @opd pedpatog povo otov KA kot yio va Kl A

napapeivel akivntog epappofovpe HOVO 6TV TEPLOYN /—«_> u/\\

Tov KA op1{ovtio opoyevég payvntikod medio éviaong B

He SuVaLKES YPOUUES KAOETEG GTOV Oy®YO OVTO. BE= ==

H évtoon B tov payvntkod avtod mediov mpémet va A—1 r

&yel Tiun: A N
_hg _Hg ©B —1

a. B—T B. B—E ; al\\

v. B=2—LIlg 0. B=3Lg

EmiéEre pe ducatohdynon mn coot TpOTACT).

E ‘Evag opilovtiog eubdypappog aymyog KA
péloc m pnkovg L ko avtictaong R eivor mwévo
o0ToVG 0pllovVTIONG aymyovs odnyovg Ax kot ['x’
HEYAAOV PNKOVG TTOV OV £YOVV AVTIGTOGT KOl TOV
ouvdéoviol oTo GKpa TOvg pe ovtiotatn R,. Olo
10 ovotnuo Pploketal Ge OUOYEVEG KATAKOPVL(O
payvntiko medio évtaong B 6mwg oto oyfua. Evod o
aymyog KA npepei fdiieton opildvtia pe toydTnTa

v, KGO oTOV aywyd Kou towtdypova aokeiton otabepn eéotepikny dbvaung F opdppomn
NG TayOTNTAS, EVA GTNV Kivior Tov aywyol vrdpyovv otabepés tpiés T pe pétpo T<F.
O aymyog amoktd otabepn| - oploxn TavLTINTO f)op TO PETPO NG oToiag ,
a. eEapThTon Kot amd To PETPO NG apyKNG TobTnTog Porfg Ko givar v, >v,,
B. e€optdran kon amd To PETPO TNG aPXIKNG TaxvTNTOG BOANG Ko glvan v, <V,
Y. dev e€optdton amd Ty apykn ToxdTnToe oAng Ko givon v, >v;,
8. dev eCaptdron amd v apykn TobTnTo BoANG Ko givan v, <V,
EmiéEte pe dikatohdynon m ocooth TpoTacT).
[Movdodeg 25: B.1: (8) B.2: (9), B.3 (8)]
Oépar’

‘Eva opbBoydvio mhaicto  N=125
OMEPOV UE OIOTACELS OTEipag
0=0,1m xou b=0,2m kot pe avriotoon
R*=0,0032Q avé. oneipo eivon kKaBeto

AV (V)

O€ OUOYEVEG MayvNTIKO Tedio Evtaomg

B, kot ta dkpa tov cvvdfovior pe

t(sz

Bepuik] cvokeLT cLVEYODS TACTG OV
oe oLVONKEG KAVOVIKNG Agrtovpyiog
amoppoPd evépysw pe oyv P=10W.

0,0 2
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Kdamow otiyufp t;=0 m évraon tov poyvnTikov mediov peudveton, pndeviletor ko
OVTIGTPEPETAL 1] KATEDOLVGT TOv péypt TNV TR B'=- ]§0. H ovokeun Aettovpyei Kovovikd
HEXPL TN XPOVIKT oTLyun t=2s mov otapatdet 1 petafoin tov B kot 1 tdon tpopodociog g
HE TO ¥pOVo paiveTal 6To didypappa. Ymoroyiote
I'.1 v HEA- Enayoyhig mov avamtdiceeTol 6T0 TANIGI0 Kol GNUEIDMOTE GTNV TOAKOTITO TOV
axpov K kot A.
2 10 pvOpo petaforng tng aAyefpikng TIUnG TOCO LOYVNTIKAG POTC OV SEPYETOL HEGO
amo o 6mEipa, 660 TNG EVINOTG TOV LayvNTIKOD TTEdiov,
'3 v apyucr| Tipn tng évtaong ]§0 TOV PoyvnTikoD mediov kot v xpoviky| e&icwon g
HOYVNTIKNG PORG TTOL SIEPYETOL LEGO OO TO TAOIGLO,
I''4 Tn petafoin g pomfg kAl To POPTIO TOV UETOTOMIGONKE MEGH OO W0 OLOLTOUN TOL
cuppotog amd v t;=0,4s £og ™ oTryun to=1,4s.

[Movadeg 7+6+7+5=25]

Ofpa A:
To doyelo oyfuatog &xet euPaddv Pdong [T T
A, =4-107"m’ , mepiéyer vepd mOKVOTNTOG |

o o

p=10°Kg/m’ péypt dyog amdé v Pdon
h=0,80m . To doxcio ot0 maved pEPOG
Khetveton pe €uPoro, mov £yel v dvvardTNnTa my

petaxivinong, mveo 6to omoio vIapyovV dAla
oOUaTo GUVOAKNG paloc m = 66Kg, evd oty K ‘
Baon tov vrapyel oplloVTIOG AETTOG COANVAG h

guPfadon dwroung Ay =25-10°m’ mov oty

_%5 %
£€000 Tov Kheiveton pe évo mopa 1. e B AT . ;T

Aimho  oto doyelo vmApPYEL KATAKOPLPO SRR RS >

ehatnpo otabepdg K =1000N/m mive oto

onofo givar otepewpévo oopa X palog my =10Kg . To copo X eivan depévo pe éva
KOTOKOPVPO VLD TO OTOI0 OlEPYOUEVO HECH OVO TPOYAADV OEVETOL GTO GAAO GKPO TOL AT
10 éuPoro. Avoiyovpe 1o mhpa IT n apyikn taydtnra eE6d0v Tov veEPOD givar v =6m/s evd
LETAKIVOVLE KATAAANAQ TO GOUO X DOTE LE TNV OPYIKT EKPOT VA NPEUEL.

A.1 Na vroloyiote TV dSOVOUN TOL VAROTOS LOALC GPYLOE 1 EKPOT] TOV VEPOD.

Apéomg petd koPovpe To vipa Kot dgyOUaoTe OUETARANTO VYOG TG oTdlUng Tov vepov. Na
vroAoyioete :

A2 v ypovo At=0,05s 10 épyo Tov mMEPPAALOVTOC GTO TUMUA TOV VEPOD TOVL PEEL GTO
optOVTIo COANVE MGTE OVTO VO, ATOKTNGEL KAl O10TPEL TV GLUYKEKPLUEVT TOXDTNTA POTG.
A.3. 10 TAATOG TAAGVTMONG TOV COMATOS X KOl TOV HEYIETO PLOUO PETAPOANG TNG KIVITIKNG
EVEPYELNG.

Otav 10 copa X egivor og axpaio dafifdlovpe oy mEPLOYN TUKVO PEVUO OEPO KO M
TaAAvImon yivetar pOivovoa pe dvvaun andcPeong F=-0,6v (S.1).

A.4 Na vroloyicete Tov puOud PelmoNg TG EVEPYELNG TOV TOAAVTOTH OTAV 1 TOYVLTNTA TOV
givme v=0,5m/s . Osopeiote opekntéeg T1g TPPEG TV Tpoyoldy, p, =10°N/m’ Ka

g=10m/s>. [Movadeg 7+6+6+6=25]
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OL amavtAoEeLg

Ofna A:
1-3, 2-B, 3-y, 4-3, 5( 0-A, B-A, 7-I, 8-A, £-A)

Ofua B:

B.1 -6
B.2 -y
B3 -y

Oéna A.

Ir1E_ =5V
r.2 d£=_0,04ﬂ , d_Bz_QI
dt S dt S
'3 B,=2T, B(t)=2-2t, ®(t)=5-5t
r.4 A®=-5Wb, q=2,5C

Ofua A.

A1 F=260N
A2 W=0,214375]

A3 A=0,26m (gj =3381
dt ) .. S

A4 ‘E‘ = 0,151 .
dt S
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