APXH 1HY YEAIAAY - " HMEPHXIQN

MANEAAAAIKEZ EZETAZEIZ
" TA=ZHZ HMEPHZIOY N'ENIKOY AYKEIOY
TETAPTH 13 IOYNIOY 2018
EZEETAZOMENO MAOHMA: ®YZIKH NMPOZANATOAIZMOY
ZYNOAO ZEAIAQN: OKTQ (8)

OEMA A

2TIC epwTtnoeic A1-Ad va ypawere oto TeTpadid oag Tov apiBuod tng EpwWrnong Kai
OiTTAa 1O ypauua mTOU QVTIOTOIXEI OTnN @PAOCH n ormmoia CUUTTANPWVEI oCwaTa TRV
nUITEAR TpoTaON.

Al.

A2.

A3.

AUO HIKPG cwpaTa gE HACEG M KAl 4m, TTOU KIVOUVTAOlI OTnV idia guBeia pe
avTifeTeC KATEUBUVOEIG KAl TAXUTNTEG V1 KAl V2 AVTIOTOIXA, CUYKPOUOVTAl
METWTTIKA KAl TTAACTIKA. AV nN XpoVIKA dIApKEIA TNG Kpouong €ival apyeAnTéa
KAl TO OUOCOWUATWHO akivnToTrolgital, T10TE Ta OUO OCWMATA TPIV TNV
Kpouon gixav

a) avTiBeTeEG TAXUTNTEG

B) ioeg oppég

Y) avTiBETEG OPUEG

0) iOEC KIVNTIKEG EVEPYEIEG.

Movadeg 5

TaAavTwTAG €ekTeEAEi egavaykaouévn TaAdviwon de Tn ouxvoetrnta f Tou
Oleyéptn va €ivalr Aiyo peyaAutepn amd Tnv 1dloocuxvornta fo TOU
TaAavTwTA. AV €AATTWOOUME TNV TEPiodo TOUu dIeyEPTN, TO TTAATOG TNG
TAAGAVTWONG TOU TAAQVTWTN

a) Tapauével oTabepod

B) auaveTal apxIK& Kal JETA EAATTWVETAI

Y) EAATTWVETAI APXIKA KAl JETA auaveTal

0) eAaTTWVETAI.

Movadeg 5

Metalld OUo onueiwv A kal B evog oTdoigyou KUPATOG Trou  €XEN
onuioupynBei oe €va ypauuikd €AaoTikd pEoo TTapePPBAAAovTal ouvoAIKa
OUo decopoi. Ta onueia A kal B €xouv pyetafu Toug

a) dla@opd @daong ion pue 0

B) dla@opd @Aaong ion Pe TT

Y) dla@opd aong ion pe /4

0) dla@opd aong ion pe /2.

Movadeg 5

TEAOX 1HY AITIO 8 SEAIAEZX




APXH 2HY YEAIAAY - T" HMEPHXIQN

A4. To avoixté KUAIVOPIKO SOXeEio TOU OXAHATOC Paty

BpiokeTal eviog mediou  BaplTtntag  pe T

emiTaxuvon Baputntag g Kal TTEPIEXEl VEPO

TTUKVOTNTAG p. TO UYOG TOou veEPOU OTO OOXEIO

givalr H. 210 onpeio A, TTou atméxel amoéooTaon

h amdé 7ToOov TUBPEVa Tou doxeiou, n H

udpoOTATIKN TTieon €ival ion Pe
a) Patuy + pgh
B)  Patp + pg(H-h) N
Y) pgh
o)  pg(H-h).

Movadeg 5

A5. Na yapakrtnpioere 1i1¢ mporaceic mou akoAouBouv ypdeovrac¢ oro 1eTpddIo
oa¢, OimAa oTto ypduua mou avrioTolixeEi o€ KGBe mporaon, Tn Aéén ZwoTo,

av n mpdoraon e€ivar ocwaorn, n 1ty Aéén Ad@og, av n mpdoraon Eivai

AavBaouévn.

a) Mepiodog Ts evOg OIOKPOTAPATOG OVOPALETAI O XPOVOG AvAUECA O€
0Uo 01ad0XIKOUG uNOEVIONOUG TNG ATTONAKPUVONG.

B) Katd tnv ekdNAwon OeIoPIKAG dOvnNoNnNg 1o £30@QOG AEITOUPYEI WG
dleyEépTNG Yyia Ta KTiplta. OTtav n ouxvotnta TOU OEICPIKOU KUMUATOG
yivelr ion pe Tnv 1dloouxvoTnTta €vOG KTIpiou, TO TAATOG TNG
TAAGAVTWONG TOU KTIPiOU PEYIOTOTTOIEITAI.

Y) 2¢ Mo @Bivouoa Tahdviwon, Ye pIkpnR otaBepd amdéoBeong b, 6tav n
oTaBepd amoocfeong augnBbei Aiyo, o puBudg peiwong Tou TTAAGTOUG
TNG TAAAVTWONG EAATTWVETAI.

0) Katd 1n pon 1davikou peucTou o€ o0pICOVTIO oWwARva, oTtav ol
PEUMATIKEG YPAMPEG TTapouoidlouv Tnv idla TTUKvVOTNTA, n TaXUTNTA
pong dev petaBaAAeTal.

€) 2€ €va POAOI Pe OEIKTEG N YWVIAKN €MITAXUVON TOU AETTTOBEIKTN €ival
oTtaBepn kal d1dpopn Tou PYnNdEVOG.

Movadeg 5
OEMA B
B1. 2X21nv eAeuBepn em@dvela vepou TTou npepei, oTig B€ocig K kar A BpiokovTal

0U0 OMOIEC KOl OUYXPOVEG KUMATIKEG TTNYEG ATTAWYV APPOVIKWY KUPATWV M3
3A

kar [l,, Tmou améxouv MdeETAEU TOUG aTOOTACN d=71. O1 1nyéc

TAAQVTWVOVTAl XWPIig apXIkn ¢daon, ye ouxvortnta fi, mAdTtog Tahdviwong A

Kal TTapdyouVv KUPOTA UAKOUG KUPATOG Ag, TTou OladidovTal oTnV €mMIQAVvEIQ

TOU veEpPOU pe oTaBeprn TaxuTnTa L.

TEAOX 2HX AITIO 8 SEAIAEX




B2.

‘Eva onueio ¥ Tng em@daveiag Tou vepou

APXH 3HY YEAIAAY - " HMEPHXIQN

améxel amo Tnv mnyn My amoéotaon o, = 2\,

Kal ammd tnv mnyn N, améoTtaon dz, OTTWG

oT0 oXxNPa. To euBUypaupo TuAPa 2K givail

KadBeTto oto KA. d =
1

AiTAaocidfoupe Tn OouxvoTnta TAAAvVTWONG
Twv OUO TINywv d1aTnpwvtag otabepd T0O
TTAATOG A TNG TAAGAVTWONG TOUG.

To 2 petd 1OV dITTAQOIACUO TNG OUXVOTNTAG
TAAGVTWONG TwV TTNYwVv Ba givai:

i. onueio gevioxuong

ii. onueio améoBeong

iii. onueio Tou TaAavTwveTal Pe TAGTOG A.

a) Na emIAEEeTE TN CWOTH ATTAvVTNON.

Movadeg 2
B) Na dikaloAoynoeTte TNV €mMIAOY 0QG.

Movadeg 6

To o@aipidlo TOU OXAPATOG, MAlOG m,
dlaypda@el opifdvTio KUKAO akTivag KZ = R
ME YwVIakn TaxutnTa w OEPEVO OTO AKPO
aBapou¢ pn ekTatoUu VAPATOG, TO OTIOIO
mTepvael amd Katakdépuo owAnva KA. 210
akpo M TOU VAPOTOG aoKeiTal KATAAANAN
duvaun F, wote autd va Kivnlei xwpig
TPIB Olapéoou TOU OWAAvVA HEXPI N
QKTiva TTEPIOTPOYPNGS TOu oPalpidiou Pacag
m va yivel K" = R/2.

2€ OAn 1n d1dpkela TNG WETAPBOAAG TNG
OKTiVAG TNG KUKAIKAG TpoxIAg, Bewpoupe
OTI TO OQAIPIdIO KIVEITAI EKTEAWVTAG KUKAIKI Kivnon oTo opI{OVTIO ETTITTEDO XWPIG
TPIBEG.

To €pyo TnG duvaung F yia Tn PeTakivnon tou o@aipidiou pafag m Ba eival ico
ME:

i 1mmzR2 i mesz i, §mw2R2
2 3 2
a) Na emmIAéEeTE TN CWOTA aTTdvTnon.
Movadeg 2
B) Na dikaioAoyAoeTe TNV €TMIAOYN 0QG.
Movadeg 6

TEAOX 3HX AITIO 8 SEAIAEX




B3.

APXH 4HY YEAIAAY - " HMEPHXIQN

O KUAIVOPIKOG owAnpvag A Tou OXAPATOG ATTOTEAET THAMA €VOG PEYAAOU OCWAAvVA
METABANTAG OIOTOPNAG KOl BPIOKETAI OE KATAKOPUPO ETTITTIEDO. XTOV CWANVA PEEI
ME oTaBEPN TTapoxn 10avIKO uypd TTUKVOTNTAG p ME @opd atrd To I TTpog 10 A. H
oxéon Twv eURAdWYV TWV €YKAPOiwV dlaTOUWY ToUu cWAAva oTa onueia I kar A
gival Ar = 2 Aa. To pétpo TG TaXUTNTAG PE TNV OTTOIA KIVEITAI TO UYPO OTO ONUEIO
[ eival Up. Ta onueia I' kar A améxouv UYoUETPIKA KATA h, 0TTwG @aiveTal oTo

oxnua. H AéBa Tou uypou TTou egEpXeTal ATTO TO OTOMIO A TTEQTEI 0 onueio K
OTNV TTPOEKTACN TNG OPICOVTIOG euBeiag TTou OIEPXETAI ATTO TO onueio I.

A Ponp

ih

[ Z:

T, "

H amoéoTtaon ZK (BeAnvekEg) eival ion pe 4h.

H dia@opd tmieong AP petagu Twv onueiwv I kar A icoutal Pe

i. 2pu7 i. puZ
a) Na €mIAEEeTE TN CWOTH aTTAvTNON.

B) Na dikaloAoynoeTe TNV €TMIAOYA OQG.

OEMA I

s A 5 Ui
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TEAOX 4HX AITIO 8 SEAIAEX

Movadeg 2

Movadeg 7



APXH 5SH> EAIAAY - T HMEPHXYION
Ta 1davika eAatipia Tou oxnuartog pe otaBepéc ki kar ky (ky = ky = k = 50 N/m)
€Xouv To €va AKPO TOUG OTEPEWMEVO o€ akAovnTto onueio (I kal Z, avrioToixa).
2Ta eAevBepa Akpa Twv €Aatnpiwv ocuvdéovial TA OCWHPATA M; KAl My ME
mi = my = 2 kg.

Ta dU0 cwpaTa apxIKG eQATITOVTAI YETAGU TOUG KAl €ival akivnTta. Ta eAaTtipla
BpiokovTal OTO QUOIKO TOUG MAKOG Kal ol AEovéG Toug PpiokovTal oTnv idia
euBcia.

270 Gkpo I Tou eAatnpiou k; umdpxer akivnTn NXNTIKA TTNYR S TTOU EKTTEUTTEI
OuUVEXWG X0 ouxvotntag fs. 210 cwpa my €xel TomoBeTnBei aBapig onueEIaKOGg
OEKTNG NXNTIKWV KUPATWV A.

EkTpéToupe 10 cwpa m; atd TN B€on 100ppoTTiag, cupuTiéCovTag 1o eAaThAplo k;
Katd Al = 0,4 m Kal TO a@rpvoupde €AelBepo. Tn OTIYUN TTOU TO CWHA Mj OIEPXETAI
atrd Tn 6€0N 100PPOTTIAG TOU CUYKPOUETAI TTAACTIKA YE TO CWHUA My.

M. Na umoAloyiceTe 10 AOyo TnG ouxvotntag f; Tou fAXou TouU KaATaypda@el o
0EKTNG Aiyo TpIv TnVv Kpouon TPOG TnVv avTiotoixn ouxvornta f, Trou
KATAypAa@El ANECWG META TNV Kpouaon.

Movadeg 7

N2. Na 0o¢ci¢ete OTI TO CUOCOWUATWHA EKTEAEI ATTA APMOVIKN TAAAVTWON ME

otaBepd emavagopdg D = 2k kal va UTTOAOYioeTe TO TIAATOG TNG
TaAdvTwong.

Movadeg 6

N3. Na ummoAoyioete oe 60O XpOVOo PETA TNV Kpouon o0 OEKTNG KATAYPAPE! YIQ
TPWTN Qopd ouxvoTnta ion PeE Tn ouxvoTtnta fg TTOU eKTEUTTEI N NXNTIKN
m™nyn.

Movadeg 6

F4. Na uttoAoyiceTe To YETPO TOU PEYIOTOU PpUBPOU PETABOANG TNG OPUNAG TOU
CUCOWMATWHATOG KATA TN dIApKEIA TNG TAAAVTWOTN G TOU.

Movadeg 6

Na BewpnoeTe :
e OTI KATA TNV Kpouon Ta U0 cwlaTa dev TTAPAPOPPWVOVTAI
e BOeTIKN KATEUBUVON TNV KATEULOBUVON KivoNng TOU CUCCWHUATWHATOG QUECWG
META TNV Kpouaon
e QUEANTEEC TIC TPIPEC, TNV avTioTAON TOU aépa Kal To XpoOvo kpouaong.
e OTI O NXNTIKOG OEKTNG DEV KATAOTPEPETAI KATA TNV Kpouaon.
e Aiveral n TaxuTnTa TOU fXOU OTOV A€pa: Vyy = 340 m/s.

TEAOX SHX AITIO 8 SEAIAEX




APXH 6HY YEAIAAY - " HMEPHXIQN

OEMA A
NeTrTr) opoyeviAg pdpBdog OA pnkoug £ = 3m kal padfag M = 8kg civalr oTabBepd
OUYKOAANPEVN Me TO €va akpo TG O oOTO0 KEVIPO oOpoyevoug Oiokou A

pualag mp = 4kg kal aktivag R,=—m. To oloTnua Twv U0 AQUTWV CWHATWV
S g AT,

(pGpBOouU-dioKOU) UTTOPEI VO TTEPICTPEPETAI XWPIG TPIBEC WG €va owHa yupw aTtrod
oTa0ePO opICOVTIO Agova TTou dIEpXeTal Ao 10 KEVIpo O Kal gival KABETOg OTO
eTiTedo TOU dioKOU.

To péoov I Tng papdou OA €xel 6€B¢ei pe Tn BonRBeia AerToU opIfOvTiIou afapoug
Kal gn €KTatou vhApartog ZI (vAapa (1)) Pe dITTAR TpoxaAdia ;i kar n papdog
oxnuarti¢el ywvia ¢ Pe TNV TPoEKTAON TOUu oOpiIgovTiou VvApatog ZI. H dI1mTAn
TpoxaAia atroTeAEiTal ATTO dUO OUOYEVEIGC OUYKOAANUEVOUG OPJOAEOVIKOUG dioKOUG
ME aKTiveg R kal 2R, émmou R = 0,2 m kal n pot adpdveldg TnG wg Tpog dfova
TTOU JIEPXETAI aTTO TO KEVTPO TNG KAl €ival KABeTOg oTO £miTmedd TNG €ival ion pe
Icm(rpoxa)\iag) = 1,95 kg m?2.

‘Eva deUTtepo AemTO, afapég Kal Pn ekTato vAua (2), mou eivalr mapdAAnAo oe€
KEKAIMEVO ETTITTEDO YywvViag KAioNg @, €ival TUAIYHEVO TTOANEG QOpEG O Eva AETTTO
QUAGKI TOU e0WTEPIKOU diokou akTivag R Tng TpoxaAiag 21 kKal To AAAo Tou AKpoO
gival TUAIYPMEVO OTNV TTEPIPEPEIA EVOG OPOYEVOUG KUAivOpou 2, paag m = 30 kg
Kal akTivag R, 6TTwWG @aiveTal 0To OXNMA.

To cuoTnua AWV TWV CWHATWY TOU OXNUATOG ICOPPOTIEI OTO idI0 KATAKOPUPO
emimedo.

TEAOX 6HX AITO 8 SEAIAEX




APXH 7HY YEAIAAY - T" HMEPHXIQN

A1. Na utroAoyioete Tn potrp adpdAvelag TOU OUCTAMATOG TwWV OUO CWHATWYV
paBdou-diocKoU WG TTPOG ToVv dgova tepioTpopng O.

Movadeg 4

Tn xpovik oTiyun t = 0 10 vApua ZI mou ocuvdéel Tn paBdo pe TNV TpoXaAia

KOBeTal KAl 0 KUAIVOPOG apxiCel va eKTEAEI KUAION Xwpig oAiocBnon.

A2. Na uttoAoyiocete 10 PETPO TOU PuUBPOU HETABOARG TNG OTPOPOPMNAG TOUu
OUOTAMATOG TwV OU0 OowPATWY pdaBdou-diockou wg Tpog Tov dAgova
TeEPIOTPOPAG O TN xpovikn oTiyui t = 0.

Movadeg 5

A3. Na utroAoyioeTe TNV KIVNTIK €VEPYEIA TOU OCUOCTHPATOG TwV OUO0 CWHATWY
pABdouU-OicKOU TN XPOVIKA OTIyUn TToU n papdog yivetalr katakdépuen yia
TPWTN OPA META TO KOWYIYO TOU VAMATOG.

Movadeg 5

A4. Na utmroAoyiceTe Tnv emITAXUvVvOon Tou KEVIpou paclag K Tou opoyevoug
KUAivopou (povdadeg 8) kKaBwg kal Tnv TaxUutnta Tou KEVTpou HpACAG TOu
KUAivobpou OTav €xel dlavuoel d1doTnua S = 2m OTO KEKAIYMEVO €TTiTTEDO
(Mnovadeg 3).

Movdadeg 11

AivovTai:
e n emTdyxUVon TNS BapuTnTac g = 10 m/s?
e 1 potn adpdavelag Tou diokou A wg TTPOG TOV dgova TTou OIEPXETAl ATTO TO

KéEVTPO pagag tou eival ion pe Igmea) = EmARAZ

e n pomn adpavelag TG paBdou wg Tpog Gfova Tou OIEpXeETal amd TO

1
KEVTPO PAgag Tng eival ion Pe Iem(p) = EMEZ

e n potm adpdvelag TOU OMOYEVOUG KUAivdpou X, WG TTpog dafova Trou
diépxeTal atmd 10 KEVTPO pagag Tou eival ion e Iem(kurivspou) = EmR2

e nNue=0,8, ouvp= 0,6

e 0 dfovag TTEPICTPOPNG TOU OMOYEVOUG KUAiIvVOpOU Z, TTAPAMEVEI OUVEXWG
opICOVTIOC 0€ OAN TN dIApPKEIA TNG KivNONG TOU

e TO KEKAIYEVO €TTiTTEDO €ival yeydAou PRKoug

e I TPOXOAiQ TTEPIOTPEQPETAI XWPIG TPIPEG

e 71O VAua &ev oAIoBaivel oTov KUAIVOPO Kal oTnVv TpoxaAia

n avtiotraon Tou aépa Bewpeital apeAnTéa yia 6Aa Ta cwuaTa

TEAOX 7THX AITIO 8 SEAIAEX
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APXH 8HY YEAIAAY - " HMEPHXIQN

OAHTI'IEZ (yia Touc eEeTtalopévouc)

210 €§W@UAAO TOU TETpadiou va ypaweTe TO €EeTAlOPEVO HABNUA. ZTO €0WQUAAO
MAVW-TTAVW VA OCUUTTIANPWOETE TA OATOMIKA OToIXeEia pabnth. ZXTnVv apXn TwWV
ATMOVTACEWY 0AG VA YPAWETE TTAVW-TTAVW TNV NUEPOPNVia Kal To €§eTalOPEVO PHABNua.
Na pnv avriypdywete 1o Béuata oOTo TETPASIO KAl va HN ypdawere Toubevd OTIg
QTTAVTHOEIG 0a¢G TO OVOUd 0aG.

Na ypdyete TO OVOMATETTWVUMO COGC OTO TAVW MEPOG TWV QWTOAVTIYPAPWY AUECWGS
MOAIG cag TapadoBouv. Tuxdév onpeiwoelg ocadg TAvw oTta Bépyara dev Ba
BaOuoAoynBouv og Kapia wepiTTwon. Katd Tnv amoxwpenon oag va mapadwoeTte padi
ME TO TETPADIO KAI TA PWTOAVTIYpAQA.

Na atmaviAoeTe oTo TETPAdSI6 oag o OAa Ta Bépata pévo pe PTTAE 1 HOvo pe palpo
OTUAOG pe peAdvi TTou dev ofrvel. MoAUBI emiTpETTeETAl, HOVO AV TO {NTAEI N EKQWVNON, Kal
MOVO YIa TTiVaKEG, DAy PAUHUOTA KATT.

Kdabe ammdvtnon €MIOTNUOVIKA TEKMNPIWUEVN €ival ATTODOEKTH.

Aldpkela e€€Taong: TPEIG (3) WPEG YETA TN SIAVOUN TWV GWTOAVTIYPAPWYV.

Qpa duvathg amoxwpnong: 10.00 1r.4.

ZAZ EYXOMAZTE KAAH EMITYXIA

TEAOZ MHNYMATOZ

TEAOX 8HX AITIO 8 SEAIAEX




