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APXH 1H>Y SEAIAASY - T  HMEPHYIQN

MANEAAAAIKEZ EZETAZEIZ
" TA=ZHZ HMEPHZIOY FENIKOY AYKEIOY
TETAPTH 13 IOYNIOY 2018
EZETAZOMENO MAOHMA: ®YZIKH NMPOZANATOAIZMOY
2YNOAO ZEAIAQN: OKTQ (8)

OEMA A

2T71C epwrhoeic A1-A4 va ypdwere oro 1€TpGdI6 0ag Tov apiBud TnNC £pwWTnonNg Kai
OimAa 1o ypduua mou aQvTIOTOIXEl OoTn QPAon n omoia CUUTTANPWVElI CwoTa TNV
nuITEAN Tpoéraon.

A1,

A2,

A3.

AUO PIKPd CWPATA PE HACec m KAl 4m, TTou KIvouvTal oTnv idla guBeia pe
avTifeTeg KaTeUBUVOEIC Kal TaXUTNTEG V4 KAl LV AVTIOTOIXA, CuykpouUovTal
METWTTIKA Kal TTAACTIKA. Av n Xpoviki d1dpKela NG kpouong cival apeAntéa
KAl TO COUCOWMATWHMO aKIVATOTOIEiTAI, TOTE TA OUO OCWMATA TIPIV TNV
Kpouon gixav

a) avTifeTEC TAXUTNTEG

B) ioeg opueEg

Y) avTiOeTeg OpHEC

0) i0EC KIVNTIKEC EVEPYEIEG.

Movadeg 5

TaAlaviwTtng ekTeAei efavaykaopeévn TaAdviwon de T ouxvérnrta f Tou
dieyéptn va c€ivalr Aiyo peyaAltepn amdé 1tnv 1dioouxvotnta fy Tou
TaAAVTWTA. Av eAaTTwWoOUME TNV Tepiodo Tou BleyépTtn, 170 TAATOC TNG
TaAAVTWONG TOU TAAQVTWTA

a) Tapauével otabepd

B) auiaveTal apxIKa Kal JETA EAATTWVETAI

Y) EAQTTWVETAl APXIKA KAl JETA audveTal

0) eAaTTWVETAL.

Movadeg 5

Metaél OUo0 onueiwv A kal B evég oT1doiyou KUPATOG TIOU  E€XEI
dnuioupynBei oe €va ypapuIkd €AaoTIiKO péoco TTapeufdaAAovral ouvoAika
dUo deopoi. Ta onueia A kal B £éxouv petagu toug

a) dlagopd @dong ion ue 0

B) dlagopd @dong ion ye 1

Y) dlagopd @dong ion ue /4

0) dlagopd @dong ion ye /2.

Movadeg 5

TEAOX 1H> AIIO 8 >EAIAEX
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APXH 2H> SEAIAASY - T HMEPHYIQN

Ad4. To avoixtdé kKuAivdpikdé doxeio Tou OXAMATOC Patp

Bpioketar evidég Twediou  PBapurtnrtag  ME

emiTdxuvon Paplutnta¢ g Kal TEPIEXEl VEPO

TUKVOTNTAG p. To UWog Tou vepoUu oTO dOXEIO

givar H. 1o onueio A, Tou améxel amdéoTaon

h amwmdé 7T10oVv TUBPEVa TOU doxeiou, n H

udpoOoTaTIKA Tieon gival ion ue
a) Paty + pgh
B)  Partu + pg(H-h)

Y) pgh
5)  pg(H-h).
Movadeg 5
A5. Na xapakrtnpioere 11¢ mpordoeic mou aKkoAouBouUv ypdapovrag Oro TeTpadio
oac¢, OimAa oro ypduua mou avrioToIxeEli o€ KGBe mporaon, tn Aéén ZworTo,
av n mporaon Eivar owaorth, n tn Aéén Ad@og, av n mpdoraon Eivai

AavBaouévn.

a) Mepiodog Ty evdg diakpoTApatog ovoupdaletal o xpdvog avdueoa o¢€
0Uo d1adoxIKoUg undeviopoUug TNG ATTOMAKPUVONG.

B) Katd tnv ekdAAwon oeglodikng d6vnong 1o £€0a@o¢ AciToupyeEi wg
OleyépTtng via Ta KTipla. Otav n ouxvérnTta TOoU CEICMIKOU KUMATOG
yivelr ion pe 1tnVv 10loouxvoTtnta €evO¢ KTipiou, TO TAATOC TNG
TaAAVTWONG TOU KTIpiou PeyioTOTTOIEITAI.

Y) 2e Jdia @Bivouoa TaAdviwaon, JeE MIKpR oTaBepd améoBeong b, étav n
otafepd amoéofeong aufndei Aiyo, o puBudg peiwong Tou TAATOUG
NG TAAAVTWONG EAATTWVETAI.

0) Katd 1n ponR 1davikou peuocTtol oe opifdédvrio cwAnva, otav ol
PEUMATIKEG YPAMUEG TTapoucidlouv Tnv idla TukvoéTNTA, N TAXUTNTA
ponNg dev yetaBdaAAeral.

€) 2e €va poAdl pe deikTeg n ywviakn emitaxuvon 1Tou Aemrodeiktn €ivai
otaBepn Kal didpopn Tou undevoég.

Movadeg 5
OEMA B
B1. 2Ztnv eAelBepn emi@dvela vepoU TTou npepei, oTig B£oe1g K kar A BpiokovTtal

OUO0 OHOIEC KAl OUYXPOVEG KUMATIKEGC TTAYEG ATTAWY APHOVIKWY KUMATWYV [14
3A

Kair [, Tou améxouv deTAEU TOUC amdoTAON d=71. O1 mnyég

TAAQVTWVOVTAl XWpPic apxikn ¢don, ye cuxvoérnrta fq, mAdTog TaAdviwong A

Kal mapdyouv KUMATA PMAKOUC KUMATOoG Aq, Tou dladidovral otnv emigdvela

TOU vepoU pe oTaBepn TAXUTNTA L.

TEAOX 2H> AIIO 8 >EAIAEX
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B2.

‘Eva onueio £ 1tng emi@dvelag Tou vepou

APXH 3H> SEAIAASY - T  HMEPHYIQN

améxel amoé Tnv wnyn My améctaon d, = 2A,

Kal amé tnv mnyn My améotaon d,, émwg

oT10 oxnua. To guBuypapupo TuAua ZK givai

KadBeto 010 KA. d
1

AiTAaocidfoupe TN ouxvéTnTta TAAAvVTWONG
Twv dUo mnywv diatnpwvrta¢ oTtabepd T1O
TAATOC¢ A TNG TAAAVTWONRC TOUG.

To 2 petd tov dITTAACIaoud TNG CUXVOTNTAG
TaAdvTwong Twv TTnywyv Ba givai:

i. onMeio evioxuong

i, onMeio amdéoBeong

ii. onMeio TTou TAAQVTWVETAl HE TTAATOG A.

a) Na emiIAéEeTe TN CWOTH ATTAvVTNON.

Movadeg 2
B) Na dikaioAoyfoete Tnv €mIAoyn 0ag.

Movadeg 6

To oeaipidio Tou oxfAuarog, Hdalag m,
diaypdo@er opil6vTIO KUKAO akTivag KX = R
ME YWVIOKA TAXUTNTA W OEPEVO OTO AKPO
apapou¢ un €KTATOU VAMATOG, TO OTIOio
TEPVAEl ATTO KaTakOpuo owAnva KA. 210
dkpo M T1OU VAuATOC aokeital KATAAANAN
duvaun F, woTte autdé va kivnBei xwpig
P18 Olapécou TOUu OWARvVa MPEXPI N
aKTiva TeEPICTPOPNRS Tou o@aipidiou ydalag
m va yivel K = R/2.

2e OAn 1n Oi1dpkela TG METABOAAC TNG
AKTivag Tn¢ KUKAIKAG TpoXIag, Bewpoulue
OTI TO OQQIPiIdIO KIVEITAI EKTEAWVTAG KUKAIKR Kivnon 1o opIi{dvTIio £iTTEdO XWPIg
TPIBEC.

To £€pyo 1Tng duvaung F yia tn petakivnon tou og@aipidiou palag m Oa cival ico
ME:

L mwR? i 2meR? i SmwR?
2 3 2
a) Na emiIAéEeTe TN CWOTH ATTAvVTNON.
Movadeg 2
B) Na dikaioAoyfoete Tnv €mIAoyn 0ag.
Movadeg 6

TEAOX 3H> AIIO 8 EAIAEX
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B3. O kuAivdpikdg ocwAfvag A Tou oxAuaTtog atmmoTeAei TUAUa evog peydAou cwAniva
METABANTAC d1aTONAC Kal Bpioketal o Kataképupo emimedo. 210V CWANVa péel
pe oTafepn Tapoxn 10aviké uypd mmukvéTNTAag P ME opd ammd 1o [ Tpog 10 A. H
oxéon Twv gufadwyv Twv eykapoiwv dIATONWY TOU CwWARva ota onueia I kal A
gival Ar = 2 Aa. To pgé€tpo Tng TaxuTnTag Ye Tnv oTroia Kiveital 1o uypd oT0 OnuEio

[ eival Op. Ta onueia I kal A amEXouv UYOUETPIKA KATa h, 0TTwg @aiveral oT1o

oxnua. H oAeBa tou uypoU TTou eCEpXeTAl ATTO TO OTOMIO A TEQPTElI 0 onueio K
oTnVv TPOoEKTAON TNG opildvTiag euBeiag TTou diEpxeTal amd 10 onueio I.

H améotaon ZK (BeAnvekég) gival ion pe 4h.

H diagopa micong AP pyetall tTwv onueiwv I kal A 1coUtal hE

2
v
i. 2pvZ i. pv2 i, 2or
2
a) Na emiIAéEeTe TN CWOTH ATTAvVTNON.
Movadeg 2
B) Na dikaloAoyiAoceTe TNV €mIAOY 0Ag.
Movadeg 7
OEMA I
S Al 5 Ur
(«30) ) DI Ecpuomo HAKOG
r 1 i k2 z
< & - fy ——

« Al
S — +
((( :) k,] 1)1 ﬁ k2 ,
[ m o000
1,=0

TEAOX 4H> AIIO 8 YEAIAEX
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APXH 5S5HY SEAIAAY - T"HMEPHZXIQON
Ta 1davikd eAaTtipla Tou oxnuarto¢ ye orabBepéc kg Kal ky (k1 = ko = k = 50 N/m)
£XOUV TO £vad AKPO TOUG OTEPEWNEVO o€ akAodvnto onueio (I kal Z, avrioTtoixa).
210 €AevBepa dkpa Twv gAartnpiwv cuvdéovrial TA CWMATA My KAl My ME
mi=my= 2 kg.

Ta dU0 cwpaTa APXIKA €@ATTOVTAlI METALU TOUC Kal egival akivnta. Ta eAathpla
BpiokovTtal o010 QUOIKG TOUug MAKOG Kal ol d&ovég Toug PBpiokovtal otnv idia
eubBeia.

270 dkpo [ TOoU eAatnpiou ki umdpxel akivntn NXNTIKA TTNYAQ S TTOU EKTEUTTEI
ouveEXwE AXo ouxvoertntag fs. 210 cwpa my €xel TomoBeTnBei afapr¢c onuelakdg
OEKTNG NXNTIKWV KUMATWYV A.

ExTpémmoupe 10 cwpa my amd Tn B€on 1ocoppoTmiag, cuumiéfovTag 1o eAAaTApPIo Ky
Katd Af= 0,4 m ka1 1o a@ivoupue eAeUBepo. Tn OTIYUA TTOU TO CWHA My OIEPXETAI
atmd TN B€0N 100pPOTTIAC TOU CUYKPOUETAI TTAACTIKA WE TO CWHA Moy.

NM. Na utmroAoyicete 10 Adyo Tng ocuxvorntag fy Tou AXou TTou kKaATaAypd@el O
0EKTNG Aiyo Tmpiv Tnv Kpouon TPOC TNV avriotoixn ouxvornrta f, mou
Kataypdeel apéocwg HETA TNV Kpouaon.

Movadeg 7

N2. Na d¢cifete 6171 TO CUCOCWHATWHA €KTEAEI ATTAR appoVvikKA TAAAvVTWON ME

otafepd emavagopdg D = 2k kal va umoAoyicetre 1O TAATOC TNG
TaAdviwong.

Movadeg 6

N3. Na umoAoyioete o€ TOOO XPOVO UETA TNV Kpouon o OEKTNG KATAYPAQPEI YId
TPWTN Qopd ocuxvéTnta ion Pe Tn ouxvoétnta fs TTou EKTEPTTElI N NXNTIKA
m™yn.

Movadeg 6

F4. Na uttoAoyiceTe TO PETPO TOU MEYIOTOU PUBHOU HETARBOAASC TNG OPMAC TOU
CUCCWHMATWHATOS KATd TN d1dpKela TNG TAAAVTWORG TOU.

Movadeg 6

Na QswpAoeTe :
e OTI KATA TNV Kpouon 1a dUo cwuaTta dev TAPAPOPPWVOVTAI
e OeTIKA KATeUBUvVON TNV KATEULBUVON Kivnong TOU CUCCWHATWHUATOS ANECWC
META TNV Kpouon
o aMeEANTEEC TIC TPIBEC, TNV AvVTioTAON TOU AEpa KAl To XpoOvo Kpouaong.
e OTI 0 NXNTIKOG BEKTNG OEV KATACTPEPETAI KATA TNV Kpouaon.
e Aivetal n Tax0TNTA TOU XOU OTOV GEPA: Dy = 340 m/s.

TEAOX SHY AIIO 8 EAIAEX
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APXH 6H>Y SEAIAASY - T HMEPHYIQN

OEMA A
NAeTTT opoyevhn¢ paBdog OA pAkoug £ = 3m Kal pyalag M = 8kg civalr orafepd
OUYKOAANUEvVN e TO €va dakpo 1tTng O o10 KEVIPO oOpoyevoug Odiokou A

padlag ma = 4kg ka1 akTivag RA=7m. To cuoTnua Twyv U0 AUTWV CWHATWYV

(papPOouU-BioKOU) UTTOPET va TEPICTPEQPETAI XWPIC TPIBEC WE €Eva cwHa yupw amd
o1afepd opi1CévTIo GEova mou diEpxeTal amd 10 KEVTIpo O Kal gival KABETOC OTO
emimedo Tou diokou.

To péoov I tng paBdou OA €xel deBei pe Tn BonBeia Aemtou opifdvriou afapoug
Kal Jn ektatou vAuatog ZI (vApa (1)) pe dimAR 1poxadia %4 kal n pdapdog
oxnuartifel ywvia ¢ MeE TNV TPOEKTAON TOUu opIfovTiou vipartog ZI. H dimAn
TpoxaAia amoteAcital amd dU0 ouoyevei¢ CUYKOAANUEVOUG opoagovikoug diokoug
pe akTtiveg R ka1l 2R, émou R = 0,2 m ka1 n pom adpdveld¢ TN wg mpog dova
TTou JIEpXeETAl ATTO TO KEVTPO TNG Kal gival KGBetog oTo emimedd TnC €ival ion ue

Icm(Tpoxa)\iag) = 1,95 kg m2.

AN

diokog (A)

‘Eva deltepo AemTd, afapéc kKal yn €KTATO Vvipa (2), mTou gival mapdAAnAo oeg
KEKAIMEVO eTTiTredO ywviag kKAiong @, €ival TUAMYHEVO TTOAAEG QopEC o€ £€va AeTrTo
AQUAJdKI TOU ecwTEPIKOU diokou akTivag R tng tpoxaAiag 24 Kal 1o AAAO TOU AKpPO
gival TUAIYMEVO OTNV TEPIPEPEIO EVOC OMOoyeEVOUC KUAivipou 2, pyadlag m = 30 kg
Kal akTiva¢ R, 6TTwg Qaivetal 010 OXNMa.

To cvuotnua AWV TWV CWHATWY TOU OXAMATOC 1ICOPPOTIEI OTO D10 KATAKOPUYO
emimedo.

TEAOY 6H> AIIO 8 EAIAEX
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APXH 7THSY SEAIAASY - T  HMEPHYIQN

A1. Na umoAoyicete 1n pomn adpdveldg TOU OCUCTAMATOC Twv dUO CWHATWY
paBdou-diockou w¢ Tpog Tov Aafova mePICTPOYPAS O.

Movadeg 4

Tn xpoviknp oTiyyl t = 0 10 viua ZI mmou ocuvdéel Tn pdafdo he TNV TpoxaAia

KéBeTal kKal 0 KUAIVOpog apXiCel va ekTeAEl KUAIoN xwpi¢ oAicOnon.

A2. Na umroAoyicete 10 HETPO TOU PUBNOU HETABOAAC TNG OTPOQYOPMNS TOU
OUCTAMOTOC TwWV dU0 ocwpdTwv pdapdou-diokou w¢g mTpog Tov dGiova
mepIoTpoPng O 1n XpovikA oTiyyi t = 0.

Movadeg 5

A3. Na umroAoyioeTe TNV KIVNTIKA €VEPYEIA TOU CUOTAMATOG TwV dUO CWHATWY
paBdou-0iockou TN XPOVIKAR OTIYMA Tou n pdBdog yiveralr Kataképuen yia
TPWTN QOPA META TO KOWINO TOU VAMATOG.

Movadeg 5

A4. Na uttoAoyicete TnVv emitdxuvon Tou KEVTpou palac K Ttou opoyevoug
KUAivdpou (povdadec 8) kaBwg kal Tnv 1axutnta Tou KEVIpou PAlag Tou
KUAivdpou OTav €xer diaviuoel didotnua s = 2m oOT10 KeEKAIMEVO eTTiTredo
(Movadeg 3).

Movadeg 11

Aivovral:
n emitaxuvon tn¢ Baputntag g = 10 m/s?

n pomn adpdveiag Tou diokou A wg Tpog Tov dfova mou BIEPXETAlI ATTO TO

1

KEVTpo pddag Tou gival ion pe Igmea) = EmARAZ

e n pomhl adpdveiag Tng paBdou w¢g mpog dfova mou OIEPXETAl ATTO TO
KEVTPO pWdagag Tng eival ion pe Iemepy = %MEZ

e n potmnp adpdveiag TOU OpoyevoUg KUAivdpou 2, w¢ mpog dfova Tou

diEpxeTal amd 10 KEVTPO pddag Tou cival ion We Iem(kurivspou) = mR?

N[ =

e nuoe=0,8, ouvep=0,6

e 0 dfovag TEPICTPOPNG TOU OMOYEVOUC KUAIvVOpPOU 2o TMAPAMEVEI CUVEXWS
opICévTiog o€ 6An TN dIdpKEIA TG KivnOAC ToUu

e TO KEKAIMEVO eTTiTredO €ival yeydAou PAKOUG

e I TPOXOAia TTEPICTPEPETAI XWPIC TPIPEGS

e 10 VAMa Oev oAicBaivel otov KUAIVOPO Kal oTnV TpoxaAia

e n avtiotaon Tou aépa Bewpeital ageAnTtéa yia 6Aa Ta cwuaTta

TEAOY 7THY AIIO 8 YEAIAEX




AvaktriBnke atré tnv EKMAIAEYTIKH KAIMAKA http://fedu.klimaka.gr

o

APXH 8H> SEAIAASY - T HMEPHYIQN

OAHTIEZX (via Touc e¢sTalouévouc)

Z10 €EW@UAAO TOU TETpadiou va ypawete TO efeTAfOPEVO pABNUa. EZTO £0W@UAAO
MAVW-TTAVW Vvd OCUPTTANPWOETE TA OATOMIKA OToIXeia MaBnth. ZTnv apyXn Twv
ATTAVTIACEWY OUG vd YPAWETE TAVW-TTAVW TNV nUEpoMnvia kal 1o €geTalduevo nadnua.
Na Hnv avrmiypdyeTe 1a BEPATA OTO TETPAdIO KAl va MR YypAWYETE ToubBevd OTIG
ATTavTACEIG 0aG TO OVOUd 0ag.

Na ypdweTe TO OVOMATETWVUNS OA¢ OTO TTAVW MEPOGC TWV PWTOAVTIYPAPWY APECWS
MOAIG cag¢ TapadoBouv. TuxXOv ONMEIWCEIG OOd¢ TAvw oTta Oépara Oev Oa
BaOpoAoynBoUlv og Kapia mepiTTTwon. Kard tnv amoxwpnonl oag va TapadwoeTte hadi
ME TO TETPADIO KAl TA PWTOAVTIYPAPA.

Na amaviioeTe oT1o TETPAdIO cag o OAa Ta BEuaTta MOVO Pe PTTAE /| MOVO PeE palpo
OTUAO pe PJeA@vI TTou Bev ofrvel. MoOAUBI eTITPETTETAI, MOVO AV TO CNTAElI N EKPWVNAON, KAl
HOVO yia TTivaKeg, dlaypAuuaTa KATT.

KdaBe amdvinon €mICTAPOVIKA TEKUNPIWMEVN €ival ATTODEKTH.

Aldpkela e€€taong: Tpelg (3) WpPeG META TN SlAVOUN TWV QWTOAVTIYPAPWY.

Qpa duvatig amoxwpnong: 10.00 ..

ZAXZ EYXOMAZITE KAAH ENITYXIA

TEAOZ MHNYMATOZX

TEAOY 8H> AIIO 8 YEAIAEX






