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Aoknon 1:
Soumayng koAvdpog pdloc M ovvdedepévoc oe ehatnplo otabepds k=3.0 N/m wo
apeAntéog pnalog, Kohietar , yopic va cvpetor, Kotd UNKog poG opllovTiog ETQAVELNG
Omm¢ paivetol 6to akdAovOo Gy,
A) Agi&te 611 av 0 KOAWVOPOG petatomiotel amd ™ 0€om 1o0ppomiog exTELEl AMAY OPLOVIKN
Kkivnon Kot vroAoyicte TNV TePiodo
B) Av to cbotpa agedel oe kataotaon npepiog and pia 6éon mov anéyet 0.25 m amd ™
0éon ooppomiag, VTOAOYIOTE TNV HETAPOPIKT KIVNTIKY] EVEPYELD KOL TNV TEPLOTPOPIKN
KIVNTIKY] EVEPYELX TOV KVAIVOpOL KaBMDG avtdg diépyetar amod tn Béon 1ooppomiag.

Aoknon 2 :

Ocwpeiote KuKMKN ote@dvn aktivag R kol paloc M oe mpepla moveo oe opllovtio
eninedo. H otepdvn pumopet va meprotpépetan ympig Tpiég yopm amod Evay vontd a&ovo mov
dépyetar amd 1o onueio O g meprpépetag g Kot givar k0BeTog 610 eminedo. Lkabdpt
pélog m 10 omoio apywd Ppiocketon oakivinto oto onueio O apyiler va Kiveitor otV
TEPLPEPELDL TNG OTEPAVNG HE TOLTNTA 6TABEPOV UETPOL U MG TPOG TN OTEPAVN OTM®G
QoiveTOl 0TO GYNUO. YTTOAOYIOTE TN YOVIOKY] TOYVTNTO © TNG OTEPAVNG TN OTIYUI TOV TO
okafapt di€pyeTal TO AVTOAUETPIKO onpeio Tov O.

( H porn adpaveiog KoKAIKNG GTEPAVHS WG TPOS ACOVO, TOV OIEPYETOL KADETO OO TO KEVTPO

g eivor 1, = MR*)



Aoknon 3 :

Mwpd copdrtio paloc m eivar dgpévo oty dxpn evog afapovg VIUATOS TO 0oio TeEPVAEL
péoa amd &vav GOAVO KOl DTOYPEDVETOL VO KIVEITOL KUKAIKA o€ opllOVTIO €Mimedo e
apykt tayvtnta v, o€ aktiva 7,. Tpafdvtag To vipa and v GAAN dxpn ToLV COANRVA TO
COUATIO VILOYPEDVETOL Va. KN el 68 TPOYIG LikpOTEPNG OKTiVAG 7, .

o) Bpeite v toyvnta tov copotiov otn véa B€on

B) Ymoloyiote Vv téomn tov vipatog T ot véa Béon

Y) Av. m=025kg, r,=80cm, v,=400 cm/sxam 10 viua omder o6tav T =30 N
LTOAOYIGTE TNV OKTIVOL 7, TN GTIYUH TOL GTLAEL TO VILLOL.

0) Ymoloyiote 10 £pyo mov kotavaiiokelr 1 T 7TPOKEWEVOL VO LETOTOMIGTEL TO GMOUATIO
amd TV apylK] oty véa 0Eomn Kol GLUYKPIVETE TO OMOTEAEGUO. PE TN UETAPOAN TNg
KWV TIKNG EVEPYELNG TOV GCOUOTION

(Oempeiote 0TL o1 petaforég yivoviar kATl TETO0 TPOTO OV 1 OKTWVIKY GUVIGTMOGO TNG
TaOTNTOG Etval UNOEVIKY)




Aoknon 4:

A:

O diokog tov oynuatog £xet pala my, oktiva R, og axtiva 7 < R @Epel KOKAIKO QALK
HIKPOL €0pPOVE KO TEPICTPEPETOAL LE YOVIOKN TaxOTNTo 9 . TN ypovikn otyun =0
pixvovpe pe éva yovi Guuo oto avkékt tov dickov pe otabepd pvOud A =dm/dt. No

Bpebei  yoviakn ToydNTO TEPIGTPOPNS TOL OIGKOV GOV GLVAPTNGT TOV XPAVOUL.

:Ill:

B:

Opoyevng koAvopog nalag M kot axtivag R npepet oe oplovtio eninedo. tov KOALVOPO
epappoletar oplovtia dvvaun F mpog ta de&1d kol o€ amdsTacT » Tave and T0 KEVIPO
puélog tov C, OTOC Qaivetal 6to oyNuo. Ymoloyiote n dvvaun g TPPNG Yo va KuAicel
0 KOAMvVOpog ywpic oAloOnon mdve omv emedvela. Alvetar 6Tt 1 pomn 0dpAvVENS TOV

1
KVAIVOpOL mg mpog a&ova mov Siépyetan kabeta amd To kévipo ndlag tov tvan 1, = EMR2 )

Aoknon S:

Mo ynAn kopvéddo Hyovg - omdel kovid otn PAcn TG Kot TEPTEL OTMG POIVETOL GTO
oynuo. Exepdore:

) TV OKTWVIKN Kot ) TNV EQOTTOUEVIKT YPOUUIKY ETLTAYLVOT TNG KOPLONG TNS KAULVEAOG
oLVOPTNOEL TNG YoVviag 0 mov oynuotilel N Kopvdda pe v katakdpveo. Me Tt ToyvTHTO
QTaveEL TO TAVO WHEPOG TNG Kopvadag oto oplovtio €dapoc; Mmopel n mpokdmTovsa
emttayvvon va vrepPel v emtdyvuvon g Papdntog;



Aocknon 6:

Ot Vo tpoyarieg Tov oynuaTog £xovv axtiveg R; , R, wot paleg m; kot m2 ovtictoryo.
‘Eva oyowi elvar tolypévo yopm amd 11g d00 tpoyoarieg kol Kabdg avtd EetvAiyeton
TavTOYPOVO atd AVTEG, 1) TpoYaAio Tov PpiokeTal yaunAdtepa tEQTeL. No vTOAOYIGTOVV:

o) 1 Téom ToL GO0V Kol

B) N yoviakn emtdyvvon kabe tpoyoariog YOpw amd to k€vipo pudlag ne.

{2)

m

Aoknon 7:

A:

‘Eva otpogikd ekkpepés amoteleitoan omd cuppa pe cvvtereot| otpéyng D . To éva dkpo
oV €xel otepembel og axAdvnto onueio O kol 10 AGALO GuyKpotel opoyevn dioko palag
M ot 4 onpewokég paleg m mov ivol TOTOOETNUEVEG GUUUETPIKA OTN TEPLPEPELD. TOV
dlokov, Onwg eaivetal oto oynua. Av o dlokog ektpanel and t Oéon eoppomiag tov
oTPEPOUEVOG KTl Yovia €, vtoloyiote TV TEPIodo TG TAAGVTOONG TOV GUGTIUOTOC.



Atvetor O6TL 1 pomn AdPAVELNG TOL dIGKOV G TPOS AEOVA OV JEPYETOL ATO TO KEVIPO
. . | .
padog tov etvan 7, = EMR .

Yrodeiln: Otav 1o cvomuo nepiotpagel katd yovio €, tote 10 cVpua ackel 610 dicko
pomq otpéyne: 7=-D@, 6mov D eivor pio Oetikny otabepd mov e€aptdral amd TIg
WO0TNTEG TOL CUPUATOG KO AEYETOL GLVIEAESTNG OTPEYNG TOL GVUppatoc. To apvntikd
npooN o detyvel Ot N pomn Exetl avtifetn opd and TN Yoviak: arnopdkpovon 6.

)
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B:

Youmoayne ooeaipa palog m=2.0 kgr meplopileTol OTO VO TEPICTPEPETOL MG TPOG
KOTOKOPLEO dEova mov dEpyetTal amd o KEVTIpo TG. 'Eva viua ivar toAypévo yopo omd
oV “lonuepwvd” g opaipag, mepviel amd o tpoxoAios opeAntéag palog kol oty
erevBepm dcpn Tov eivon tomoBetnuévo éva copa pdlog M=0.8 kgr to omoio pmopei vo
exteréoel erebBepn mTdom pe v emidpaon ¢ Papvrag. No ypagel n evépyela Tov
GUGTNLOTOG GOl GLVAPTNON TNG YOVIKTG ToXVTNTOS TNG oPaipac. Av 1 axtiva Tng ceaipag
etval ¥=0.3 m kot 10 dSdotnuo g eErevBepng mtmong eivon A=1.5 m, va Ppebel n TaydTa
TOL COUATOG M KO 1) GTPOPOPUY| TNG CPAIPAG.

M

Aoknon 8:

Inuewkn palo m o Kwveitor yopig tpin oe oplovro tpamélt mpoodepévn pe afapéc
ehatnplo otabepdc k Kot PNoOEVIKOL QLGIKOD UNKOLG (ONA. TO PUOIKO PNKOC elval TG0
LKpd o€ oYéon Le TIG EMUNKOVOELS TOL Uropel av mopaielpdel), Tov omoiov 10 dALO GKpO
€xel mpoooebel oe otabepd onueio (apyn tov afdovov). Tn xpovikn oty ¢t =0 t0 cOUO
Bpioketon ot O€on (0, y, ) ko £xer TaxdTnTa (v,,0).



o) Na Bpebovv ot e€icmoelg kivnong x(¢), y(¢) ko
B) Na Bpebei n e&icmon tpoyidg.

Aoknon 9:

Mo opodpopen  Aemtny  dxoumtn  pafdog palag M vmootpiletar  oamd  dvo
TEPLGTPEPOUEVOVS KVAIVOPOLG TV Omoimv ot a&oveg améyovv otabepn amdotaocn o. H
papoog apykd Tomobeteiton AGVUUETPO WG TPOG TOVS OVO KLAIVOPOLE KOl GE MPEpio Ko
onmg eaivetor oto oynuo 1.

Zympo 1.
A) YrmobBéote 0Tt o1 KOAVOpOL TTEpIoTpEPOVTAL GE avTifeTeg KatevBuvoels. O GuVTELECTNG
KvnTikng tpPng petacd g papoov kot tov kuAivopov eivar u. No ypooeest n e&icwon
kivnong g papoov kot n Adon g yia T petatomion x(t) tov kévrpov g pafdov C and

Tov kKOASpo 1, vmoBétovrag 6t x(0) = x,xon x(0) =0.

GREO)

Zympo 2.
B) E&etdiote v mepintwon otnv onoio o1 katevBHVGELG TNG TEPIGTPOPNS TOV KVAIVIp®V

aVTIGTPEPETAL, OTMG PaiveTal 6Tov oynua 2. Ymoloyiote T petatoémion x(t), vmobétovtag

ot x(0) = x,xon x(0)=0.

Aoxknon 10:

"‘Eva mondi palag m PBpioketon o€ pior Kovvio URKovg / Kot et T OuvatOTNTO Vo LETAPAALEL
t0 unKog /. Apywd Eexivd amd 1o onueio 0 (0eg oynua) 6mov to unKog givor /+b ko n
yovia ¢,. Kabong kovviétar mpog to de€id kat diépyetor amd 1o onpeio g katakdpveng
0éonc (onueio 1) peudverl to unKog g Kouviag o€ /-b. Yrohoyiote 10 TAATOG TNG YOVIOG ¢Of
OTOV TO TOdl PTAGEL 6TO VYNAOTEPO oneio TG Tpoydg (onueio 3).
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Y7odeEn: o pukpeg yovieg go woxvel (1 —cos@,) = (020 . Oempeiote 0L Yo b/I<<1 10ydet

3
(1+bj z(1+3bj.
/ /




