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OAHTIEZ:

1. O1 amavtnoeig o€ 6Aa Ta epwTrpaTa Ba TTPETTEN va avaypagouv oTo PUuAAo Amavrjoswy TTou Ba cag
000¢i xwpIoTa atTd TIG EKPWVACEIG.

2. H eme€epyacia Twv Bepdtwy Ba yivel ypamTwg o€ QUAAa A4 A o€ TeTpddio TTou Ba oag 00B¢i. Ta UAIKA
autd Ba TTapadoBoulv aT1o TéAOG TNG e¢ETaoNng Padi ue 1o PUAAo Ammavrioswy.

3. Ta ypagnuata 1ou ¢ntouvtal oTo Tpito Ofua kal oto Meipaparikdé Mépog Ba Ta oxedidoeTe GTO
MIANIETPE XapTi Tou PUAAOU ATTavTioswy.

EK®QNHZEIZ:

OEQPHTIKO MEPOZ
OEMA 1°

Al To apioTepd GKPO YPaUpuikKol @@ 0 0 0 0 0 0 00000000
€AQOTIKOU pECOU, MEYGAOU WAKOUS, o 1 2 3 4 5 6 7 8 9 10 1112 1314 15
OUUTTITITEl JE TNV QPX) OUCTANATOG
ava@opdg. 210 oxNnua artreikovidovial 16 atmd 1a (AuEANTEWYV, OTNV TTPAYMOTIKOTNTA,
O100TACEWY) POpPIa TOU PHECOU auTou, KaBEva atrd Ta OTToia atréEXEl Ao TA YEITOVIKA TOU
katd 10cm. ‘Eva eEwTtepikd aitio avaykdadel To popio otn 8€on 0 va TaAAVTWVETAI APUOVIKA,
KATA PAKOG TOu Kataképugou Géova, pe epiodo T = 60,0ms. To eyk&paIo apuoVIKO KUMQ,
TTOU ONMIOUPYEITAI OTO EAAOTIKO PECO, OIAdIOETAI XWPIG ATTWAEIN EVEPYEIQG, PME TAXUTNTA U
=20 m/s.

A.1.1. Ta popia ota onueia 8 kal 10 £€xouv dlagopd eaong

(0) A = Zrad (B) Mg =3rad (v) Ap = Zrad

A.1.2. Katroia Xpovikr) oTiyur To uéplo oTto onueio 15 otepewveTal Katd TPOTTO WOTE
va gUTTORICETAI N OTTOIAdNTIOTE KivnoTr TOU, PE ATTOTEAEOUA OTO YPAMUIKO €AAOTIKO
pMéoo va atrokaBiotatal otdoiyo Kupa. Moia Ba cival n dilagopd @dong A Twv
Mopiwv oTa onueia 8 kai 10;
A.2. 'Evag cwAAvag 2, euBadou diatouAg A, TTou 5
xpnolyotroigital yia dpdsuon diakAadileTal o€ duo  § - 1,
OWANVEG 21 Kal 22 PE ePPada diatopwyv A1 kal Az v e -
avtiotoixa. O OwAfvag Z Tpo@odOoTEI TOUG Eg Yz
OWANVEG 21 Kal 22. H didTagn Bpioketal o€ opI{OVTIO £d0POG. 2T0 CWANVA 2 péel vepd (TTou
Bewpeital wg 10avikd peuoTd) Pe TaxuTNTa PETPOU U Kal N por) Bewpeital otpwth. lMNa Ta

epPada diatopwv A, A1 kai Az 1IoxUel 0TI A = A1 + Az Kal A1= ZiAz. 2UMBOoAICoupE JE UL Kal U2

Ta METPA TWV TOAXUTATWY OTOUG CWAAVEG 21 KOl 22, AVTIOTOIXA. AITIOAOYWVTOG TNV
QTTAVTNOT OAG va ETMAEEETE TNV EKQPPOACN TTOU TTEPIYPAPEI TN OXECN TWV TAXUTATWV.

(o) =3 )= ; (V) 2= ® =1

U2 U2

2ZHMEIQZH: Ek mTapadpopns n (opbn) atmrdvinon () dev ePIAPONKE oTa ATTECTAAUEVA
Béuara, yI’ autd, TO CUYKEKPINEVO epwTnua dev Ba AngBei uttdwn katd Tn BabuoAdynon
TWV YPOTITWV.
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A.3. Na armodei¢ete 10 Bewpnua Tou Carnot, cUPPWVA PE TO OTTOI0, O€ Mia TTAQOTIKN
Kpouarn dU0 CWUATWY m4Kal m, N ATTWAEIQ TNG KIVNTIKNAG EVEPYEIAG Eival ion, KATA ATTOAUTN
TIUA, ME TNV KIVNTIKA evEPyEIa TTOU Ba €ixe TO oUOTNUA TWV U0 CWHPATWY, AV AUTA gixav wg
TAXUTNTEG TIG TTIPOKOAOUMEVEG, ATTO TNV TTAACTIKY KPOUOTN, METABOAEG TWV OPXIKWY TOUG
TaXUTATWYV, dNAAdA:

1 1
AK = —5my (V= 5,)" = 5my(V = 3,)°

OTTOU ¥, U, 01 TaXUTNTEC TWV CWPATWY TIPIV TNV KpoUon Kal V n KoivA Taxutnta Twv
OWMATWYV PETA TNV Kpouon.

OEMA 2°

2TNV ETMQAVEIA €VOG TPATTECIOU £xel OTPWOEI AeTITO OTpWHPA PNXavéAaiou, TO OTTOIO
OUMTTEPIPEPETAI WG VEUTWVEIO UYPO. To unxavélaio €xel raxog | =4mm. Mia TAdka péalag
m, OXAMOTOC opBoywviou TTAPaAANAETTITTESOU £Xel euBado Baong A = 0,02m?. H mAdka
NEEUEI TTAVW OTO PNXavEAQIo, Evw TTAVW O€E auTH PPIOKETaI cwua Z PAlag my. AEVOUNE
TNV TTAGKA JE VIAUA, TO OTTOIO TTEPVAUE ATTO HIKPN TPOXAAIa akTivag r. ATTO GAAn TpoxaAia,
TTOU €XEI KOIVO Aova TTEPIOTPOPNG, ATTOTEAEI EVIQIO CWHA PE TNV TTPWTN KAl £XEI AKTIiVA R =
2r, TTEPVAUE OEUTEPO VNAUA, OTO €AEUBEPO AKPO TOU OTTOIOU BEVOUUE CWPA PAlag m, =
0,05 kg (BA. oX.). Katroia oTiyur a@rivoupue 10 m, va Kivnoei. O1 dUo TpoxaAieg £Xxouv KoIvo
agova TTEPIOTPOPAG Kal OTEQOVTAI XWpPIS TPIREC. Ta aBapr) Kal aveAQOTIKA vijuaTa KIvoUvTal
XWwpic va oAioBaivouv. To my etmiong dev oAiocBaivel wg TTpog Tnv TTAAKA, KaB' OAn Tn
dIdpKEIa TNG Kivnong.

B.1. Na uttoAoyioeTe Tnv TEAIKA TaXUTATA v, TTOU ATTOKTA TO OWHA PACOG M2 KAaBwG Kal TV
opIZOVTIa TaXUTNTA PONG v, TTOU Ba £XOUV EKEIVA TO ONUEIQ TOU OTPWHATOG WNXavEéAaiou,

TToU BpiokovTal o€ Katakopuen améoTacn y =1,5mm atrd tnv emedveia Tou Tpatrediou.
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B.2. H mAGka éxel pala m; = 0,04 kg ka1 TO CWUA X
EXel gaca my = 0,01 kg. H Ttaxutnra g TTAGKOG
METABAAAETAI PE TO XPOVO OTTWG deEixvel TO BITTAAVO
dlaypapua.

Na utroAoyioeTe TNV KAion S Tou dIayPAUPATOS TN
Xpovikny oTiyun t=0. Noiog 0 eEAAXIOTOG CUVTEAEOTAG
OpIOKAG TPIBAG Us METALU TOU Z KAl TNG TTAGKOG,
WOTE TO my vVa PNV oAIcBaivel wg TTPog TNV TTAGKQ;

Li

o

H pot adpdveiag TG OITTARG TPOXOAIGG WG TIPOS g4 7
TOV Agova TTEPIOTPOPNAG TNG diveTal atmd Tn oxéon

| :%m3r2+ % m4(2r)2: rz(% m3+2m4jz>l = Mr?

otou M 1 m, +2m, =0, 75Kg
2

Aivetal g = 10m/s? ka1 0TI 0 CUVTEAEDTAG IEWBOUG Tou PnxavéAaiou xel Ty n=0,25 N ‘25
m

OEMA 3°

1. Ag utroBéooupe OTI €xouue Mo eAAOTIKA xopdn pAKoug L oTnv omroia Tta KUpaTa
dladidovTal Ye TaxuTnTa U. Ta dUO AKPa TNG XOPONG €ival akKAOVNTA OTEPEWMEVA.

I.1.1. 10 idio oxAPa va oxedIAoeTe 4 OTACING KUUATA TTOU JTTOPOoUV va auvTnpnBouv
oTn Xopdrn LEKIVWVTAG aTTO éva OTACIMO KUPA PE BUO OUVOAIKA BECPOUG Kal Hia KolAia
KAl QugAvovTag 0Tn OUVEXEIA TO TTABOG TwV KOIAIWV KABE @opd KaTd Wid.

.1.2. Aci¢te 611 av n gival To TTAABOG TwV KOIAIWV TOU OTACIPNOU KUPATOG, TOTE POVO
. . . v . . .
OTAOIYO KUPATO HPE OUXVOTNTEG fn:n-ﬁ MTTOPOUV VO EP@QAVIOTOUV OTn Xopdn

(®nAadn o1 ouxvoTNTEG TWV OTACINWY KUMATWY TTOU JTTopoUv va ouvtnpenbouv oTn
Xopdn €ival KBAVTIOPEVEG).

1.3. Av n xopdni ATav atreipou Prikoug, Ba uTthpXe TTEPIOPIOPOS (KBAvTwan) OTIg
OUXVOTNTEG TWV OTACINWY KUPATWY TTOU Ba UTTOpoUcav VA EUQAVICTOUV;

I.2. Mmmopouue va xpnolyotroijooupe TNV 186 TNG KBAvTwoNg, TTou eu@avifetal KABe
@opa tTou ETTIRAAANOUUE TTEPIOPICPO OTO WAKOG TNG
XopONGg, OTNV TIEPITITWON €vOG CwHaTIdIoOU (TT.X. v
NAEKTPOViOU) pAcag m, TTou eival TTaYIOEUPEVO Kal
KIVEITAI hJE TAXUTNTA U 0€ éva KOUTi TTAATOUG L, OTTWG
@aiveTal OTO OXNUA.
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XPpNOIUOTTOIWVTAG TO YEYOVOS OTI KABE OwHATIOI0 EPPAVICEl KAl KUPOTIKA XAPOKTNEIOTIKA UE
MAKOG KUUATOG A, TO 0T10i0, CUP@WVa PE Tn Bewpia Tou deBroglie, cuvdéeTal pe TNV opunl p

TOU ocwpaTIdiou Kal e TN oTtaBepd h Tou Planck pe Tn oxéon A4 =£, BPEiTE MO HOBNUATIKNA
p
EKQPOAON YIA TIG ETTITPETTOPEVEG TIUEG EVEPYEING E yIa TO CWHATIOIO.

I.3. Mtropouue va xpnoigotroiqooupe Tnv idia 16€éa, Je N
AUTHA TTOU XPNOIKOTIOINCONE OTN XOPdH PE OTaBepd dkpa, ¥
yla va TTpoodlopicoupe Ta OTACINO  KUPOTA  TTOU
edpaviCovral o pia d1odIdoTaTn YEUPPAVN TTOU £XEI TN
pMopery opboywviou TTapaAAnAoypdupou, YE dIAOTACEIG
a Kal b, n TTEPIPEPEI TNG OTTOIAG Eival OTEPEWMEVN WOTE
va TTapapével dlapkwg akivntn (BA. ox.).
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XPNOIYOTTOIWVTAG  TO  AEYOUEVO KUPATAVUOMA, TOU

otroiou To pETPO divetal amd T oxéon k == otTou A

TO MNAKOG KUPATOG, €V N KateuBuvor) Tou k opilel Tnv KateuBuvon d1ddoong Tou KUUATOG,
OEigTe OTI OI EMTPETITEG CUXVOTNTES TWV OTACIMWY KUPATWYV divovTal atmd Tnv egicwon

n> m?

f: a2+F.

L
2

OTTOU N KAl M QUOIKOI, avegdpTnTol HETAEU TOUG APIBUOI, Kal U n TaxutnTa d1ddoong Tou
KUMOTOG.

MNEIPAMATIKO MEPOZ

YAIKO onueio palag m TTpoodEVETAl OTO AKPO afapoug aveAAOTIKOU VAUATOG WAKOUG L, TO
AAANO GKPO TOU OTTOIOU avaPTATAl OTTO TV OPOYr) TOU gpyacTnpiou o€ onueio €otw O. To
oU0TNPA Q@AVETAl VO NPEUNOCEL. ZTN OCUVEXEIQ TO EKTPETTOUME ATTO TV BE0n 100pPOTTIAG,
d1aTNPWVTAG TO VAN TEVTWHEVO, £TO1 WOTE AUTO va oxnuaTidel pikpr ywvia 0 (8 < 4°) ue
TOV APXIKO TOU TTPOCAVATOAICHO Kal TO aprivouue EAeUBEPO va KIvnOEi.

A.1. AapBavovtag utrown o1 yia PIKPEG TIMEG TNG O 1oxUel nub = 0 f/kal 611 TOo TOEO 6
MTTOPEI va TTpoCEyyIoTEl atTd TNV avTioToiXn Xopdr], va atmodeifeTe 0TI TO OUCTNUA EKTEAEI

NA.T. ki va amrodei¢ete Tn oxéon T = 2x \/% otou T n TrEPiodOg | |
TOU €KKPEPOUG, L TO YAKOG TOU VAPATOG KAl g n €mTayxuvon tng % 0
BapuTnTag oTOV TOTIO dIeCaywyng Tou TrEIpduaTtog, n oToia
BswpoUpe Ol éxel TIun 9,8 m/s2.

A.2. TpotrotroloUue TNV TTEIpauaTikn dIATagn €101 WOTE TN OTIYMN

TToU TO VApa JIEPXETaI OTTO TNV KATAKOPUPO va Cuvavtd akida ot | i |
onueio K Tou amméxel katd x ammd 10 KATwW AKpo Tou vhAuartog (BA. | X
0X.). ZUVETTWC TO oUOTNUO eKTEAEI aiwpnon HE KEVTPO 1) TO K 000 v @ eaeee
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TO m KIveiTal 010 Ogi nuIeTTiTTEdO TTOU OpICel N euBeia OK kai i) To O Otav KiveiTal oTa
aplotepd NG OK. Na Bpeite pia €Ekppacn TnG TTEPIGdoU T OUVAPTACEI TwV PEYEBWY L, x Kal
g.

A3. TNa diapopeg TIPEG TNG aTmrdoTAONG X EKTEAOUME METPNOEIS TNG TTEPIGOoU T Tou
EKKPEUOUG, TIG OTIOIEG OUYKEVTIPWVOUME OToV Trivaka Trou Ba Bpeite oto PUAANO
Atmravticewyv. AQou TIG TITAOOOTACETE, VO CUUTTANPWOETE HPE TIG KATAAANAEG TIUEG, OOEQ
aTTO TIG KEVEG OTAAEG TOU TTiVOKA KPIVETE QTTAPAITNTEG, WOTE va £PApPOoeTe T MEBodOo
EAaxiotTwv Tetpaywvwv (M.E.T.) kal va uUttoAoyioeTE TIG TINEG TWV a Kal B (BA. onpeiwaon Tou
OKOAOUBEI).

A.4. Na YpnOIYOTTOINCETE TA ATTOTEAEOUATA OAG, YIA VA UTTOAOYIOETE TO WAKOG L TOu
VANATOG, TTOU XPNOIUOTTOINONKE OTO CUYKEKPIPEVO TTEipapa. Na Toug UTTOAOYICHOUG 0aG Va
XPNOIUOTTOINCETE TNV TTPoCoEyyion = 3,14159.

A.5. Na oxedidaoete oe KaTAAANAQ BaBuoAoynuévoug AgoveEG Ta TTEIPANATIKG OedOopEvVa Kal
va XapdageTe TNV €uBeia TToU TTPOKUTTITEI ATTO TNV £papuoyn Tng M.E.T.

2HMEIQZH yia tn M.E. T.: 'Eoctw Om1 éxoupe peTpoel N elyn TIMWV TWV QUOIKWY PEYEBWV
X KQI' Y KOl BPAKAME TIG TINES Xi KAl Yi, OTTou i=1,2,3, ... , N. Av yvwpifoupe OTI T PEYEBN X
Kal y ouvdfovTal YE TN oxéon y = a+ B - x, MITOPOUPE VA UTTOAOYIOOUME TIG TIMEG TWV
OUVTEAECTWV a Kal 8, XPNOIYOTTOIWVTAG TOUG TUTTOUG:

KaAn Emituyia
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OVONO KAl ETTUVUMO: ..o e

Ovopa Matépa: ..oovvieiiiiieene, Ovopa MNTéPag: ..o,
2XOAEIO: i TAEN/ TUAMA: oo
ECETAOTIKO KEVTPO: ot e

OYAAO AMNANTHZEQN
OEQPHTIKO MEPOX
OEMA 1°
A.1.1. OpBA cival n emAoyn .......... A1.2. Ag=..........

A.2. OpBn cival n emAoyn ..........

AITIOANOIMHZH

A.3. (kaBapoypdyTe TNV OTTOBEIER 0AC OTO XWPO TTOU AKOAOUBEI)
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11/03/2017
OEMA 2°
B1. vy =i [
B2. =i U = iriiieiiiiiiiinannns
OEMA 3°

I.1.1. (oxediGoTe TO OXAUA OTO XWPO TTOU AKOAOUBEI)

1.2, (ypawre v amddEeIEn OTIC ETTOUEVES YPOUUEG)

.1.3. Av n xopdr ATav aTTEIPOU PAKOUG (avattUgre TNV ammavinor 0og OTIG ETTOUEVES YPAUMES)

.3. (kaBapoypdyTe TNV aTTOdEIE GO OTO XWPO TTOU AKOAOUBEN)
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A.1. (kaBapoypdyTe TNV OTTOBEIEA 0AC GTO XWPO TTOU AKOAOUBEI)
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DN2.T = .. i,

A.3.
x(m) | T(s)
0,25 | 1,68
0,30 | 1,75
0,35 | 1,79
0,40 | 1,81
0,45 |1,88
0,50 |1,91
0,55 |1,93
0,60 | 1,95
0,65 | 1,98
0,70 | 2,05

ATTOTENEOUOTO MLET. @ =i s B =

A4

L=,
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A.5.

Meipaparika dedopéva kai eubeia amré M.E.T.
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