MANEAAHNIOZ AIAFQNIZMOZ ®OYZIKHZ «APIZTOTEAHZ» 2016
Navemotnpo ABnvwv taén "AYKEIOY
¥ Tunpa Quotkig B’ ®don
Epyaotiplo Quokwv Emotnuwv NTAE 07 Maitou 2016
OAHTIEZX:

1. H eme€epyacia Twv BepdTwy Ba yivel ypatmmtwg o€ XapTi A4 1) o€ TeTpadio TTou Ba 0og
000¢i (To otroio Ba TTapadwoete 010 TEAOG TNG £€€TaONG). Ekei Ba oxedidoeTe kal doa
oxAdaTa / ypagnuara {nTouvral oto OewpnTtikd Mépog.

2. Ta ypagriuata Tou MNMeipapatikou Mépoug Ba Ta OXeOIAOETE KATA TTPOTELAIOTHTA OTO
MINIUETPE XAPTi TTOU OUVODEUEI TIG EKPWVIOEIG.

3. O1 apIBunTIKEG ATTAVTACEIC OTA UTTOAOITTA €pWTHPATA TOOO Tou OewpnTiKoU Mépoug
600 Kkal Tou Melpaparikol Ba TPETTEl OTTWOdNTTOTE VO CUPTTANPWOOUV oTO “@UAA0
Armavrioswyv” mou 6a oag 0006¢i padi Pe TIG EKPWVNOEIG TWV BEPATWV.

OewpnTikd Mépog

OEMA A

A1. Mia kiBapa €xel €€ XopdEG, KABEUIA aTTd TIG OTTOIEG
TTapdyel NXo OIOPOPETIKAG ouXvOoTNTAG. TotToBeTOUNE £va
TTaAAOpEVO dlaTTacwy ouxvotnTag fa=513 Hz mdvw oTtnv
KIBApa, OTTwGS @aiveTal 0TO OXAMA, Kal SIATTIOTWVOUNE TTWGS
Mia atmmd TIg XopdEG TNG TTApPAyeEl AXO ouxvoTnTag ionNgG ME
Tou Olatracwy. Mapatnpwvtag Tn Xopdr BAETTouuE OTI O€
auTtrv oxnuartifovral TPEIG KOIAIEG.

A.1.1. YmoAoyioTe Tn MIKPOTEPN OUXVOTNTA TAAAVTWONG
fminTNG XOPOAG aUTAG.

A.1.2. E¢nynoTe yia o100 Adyo pévo pia atrd TIG XopdES TNG
KIBapag eTnpedletal ammd TO dIATTACWV.

A.1.3. Av 10 PnKog TNG XOopONG MeETatu Twv onueiwv otipiEng g eivar 0,635 m, va
UTTOAOYIOETE TNV TAXUTNTA v TOU TPEXOVTOG KUPATOG TTOU ONMIOUPYEITAI O€ AUTH.

A.2. ABapég eAathpio oTaBepdc k oTepewveTal oe opifovTio dATTEDO. 2TO €AeUBEPO AKPO
TOU OTEPEWVETAI aBapnc 8ioKoG Ye KATAAANAO TPOTTIO WOTE va TTapauEVel TTAvTa opIfOVTIOG.
Mavw o010 dioKo TOTTOBETOUPE €va OXETIKA PEYAAO KOUMATI TTAaoTeAivnG pAlag my Kal
a@rivoupe 10 oUoTnUA va 100pPOTIoel. Mabntig padag my, avePBaivel TTavw oTo OiOKO,
TTPOKAAWVTAG TTPOCHOETN CUCTIEIPWON TOU €AaTnPioU KOTA Yyi;. AKOAOUBWG avOONKWVEI
apyd TNV TTAACTEAIVN Kal TNV KpaTd o€ UYWog h Tévw atro 1o dioko. KATTola OTIYHR a@rvel
TNV TTAACTEAIVN, OTTOTE

o idlog apxiel va

TOAQVTWVETAI JE TTAATOG m

A1, evw oI TIYEC TwV

PUOIKWV HEYEBWV gival .m“ h
TETOIEG WoTE n I V.

TAaOTEAivn va cuvavid R R 090909= v

T0 OiOKO Tn OTIYUN TTOU

QUTOG OAOKANpwWVEl Wia

TaAdvTwon.
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Navemotnpo ABnvwv taén "AYKEIOY
Tunpa Quotknig B’ @don
Epyaotiplo Quokwv Emotnuwv NTAE 07 Maitou 2016

@ MANEAAHNIOZ AIATQNIZMOZ DYZIKHE «APIZTOTEAHZ» 2016

A.2.1. Na utroAoyioeTe To Adyo hly;.

A.2.2. MeTd Tnv Kpouon NG TTAAoTEAIVNG PE TO OiOKO, TO OUCTNUA TAAQVTWVETAI PE TTAATOG
Az. OewpwvTag TNV Kpouon TTAACTIKH, UTTOAOYIOTE TO AOYo Twv TTAATWV TOAAvTWOoNG Ax/A;.

©EMA B

Mia opoyevig paBdog prnkoug L = 0,6 m kal padfag M = 3 kg UTTOPEi va TTEPIOTPEPETAI
XWPIG TPIBEC O€ KATAKOPUPO ETTITTEDO YUPW aTTO Agova TTou dIEPXETAI OTTO TO £€va AKPO TNG
O. Apxiké n paRd0O¢ TOTTOBETEITAI OTTWG OTO OXAMAKAI APHVETAI VO TTEPIOTPAPEI.

2xnpa 1
B.1. Na BpeBei n ouvioTwoa 1] O CUVICTWOEG TNG dUVAPNG TTou aoKei o dEovag otn papdo
oTav autr di€pxeTal atrd opiovTia BEan yia TTPWwTN @opd (BA. oX. 2)

@m\\\\\\\\\\\\\\v

Zxnua 2
B.2. Tn oTiyun 110U N paRd0og BpiOKe)T(gluom B€an TToU €IKOVICETal OTO OX. 3 ONUEIOKO CWHO
pMalag m = 1 kg TTOU KIVEiTal 0TO OPICOVTIO BATTEDO, OTO idIO £TTITTEDO Kivnong YeE TN paRdo,
TIPOOKPOUEI OTO KATWTEPO ONUEIO TNG A KAl OPNVWVETAI 0€ AUTH. TO CUCCWPATWHA PETA
TN Kpouaon, didpkeiag At = 0,001 s, TTapapével akivnto. Na BpeBei n opildvTia ouvicTwoa
Fx TG dUvaung 1TTou ackeital otn paRdo atd Tov afova TTePIoTPOPNS Katd Tn didpKeIa TNG
Kpouong.
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Navemotnpo ABnvwv taén "AYKEIOY
Tunpa Quotknig B’ @don

@ MANEAAHNIOZ AIATQNIZMOZ OYZIKHZ «APIZTOTEAHZ» 2016
Epyaotriplo Quowwv Emtotnpwv MNTAE 07 Madiiou 2016

B.3. TIOAAéG @OpEG yia va UTTOAOYIOCOUME KATTOIO KIVNMATIKA HPEYEDN (apxIkn A TEAIKA
YWVIOKN TaxuTtnTa, OTaV YVWEICOUPE TNV TEAIKN 1 TNV ApXIKA TaXUTNTa ) TaXUTNTEG TWV
OWHATWYV) XPNOIYOTIOIOUUE TNV apXr d1aTHPNongG TNG OTPOPOPUNG, N OTToia 1I0XUEl OTavV N
OUVIOTOUEVN TWV EEWTEPIKWY POTTWV Eival UNOEVIKA.

2170 OUAO ATTOVTAOEWV VO XOPOKTNPEIOETE KABE pia ammd TIG ETTOUEVEG TTPOTACEIS WG
2wot n AavBaopévn. MNa 6oeg amd autég Bewpeite OTI €xouv AdBog (i AGBn) va
QITIOAOYACETE TNV ATTOYI 0AG.

i) AUTO TTOU CUVNBWG TTPOKUTITEN EIVAI OTI Wepy F Wrep

Aw

i) Apa, 0€ auTO TO XPOVIKO DIACTNUA UTTAPXE! YWVIOKK) ETTITAXUVON, @y ey = -

i) Apa, UTTAPXEI KAl ECWTEPIKNA POTTH.

iv) Apa € UTTOPEi va eQapPoaTEi N dlaTAPNoN TNG OTPOPOPUNAG ETTEIDNA AUTH, TTOAU
atrAd, de diarnpeital.

B.4. MNpooaptoupe Tn paRdo otnv opo@r Tou EpyacTtnpiou PUCIKAG KATA TPOTTO WOTE va
gival eEAeUBePN va TTEPIOTPEPETAI O KABE KaTeuBuvan, yia TTAPAdEIYHA EITE OTO ETTITTEDO TNG
oeAidag (0e€1a — apioTePd) €iTe KABETA O AUTA (MECA — EEW).

AKOAOUBWG TNV TOTTOBETOUUE aKivnTn OTNV KaTakOpu®n B6€0rn, Kal oTo KATw AKPO TNG
TTPOCAPTOUNE évav TTOAU OTTAG QVEPIOTAPA, TTOU ATTOTEAEITAI ATTO PEPIKEG PAROOUG TTOU
Bpiokovtal o€ opi¢ovtio eTTiTredo. O1 paBdol Tou aveRIOTAPA €ival TTAVTA KABETEG OTN
PApdo. MNMePIOTPEPOUNE TOV AVEUIOTAPA UE QOPA avTIOETN TwV BEIKTWV TOU wPOAoyiou, JE
QPKETA PEYAAN YWVIOKH TaXUTNTA OTTWG OTO OXNHA.

Zxnua 4
Me éva o@updKl XTUTTAUE ATTOTONA i(r?}:)dBéo o€ KATTOI0 onueEio NG, dnAadn TNG aOKOUNE
op1lovTia duvapn, KABeTn aTo TTiTTEdO TNG OEAIdAC PE Popd& aTTd TOV AVAYVWOTN TTPOG TN
oeAida. Mpog TToia kateuBuvon Ba Teivel va KivnBei To ouoTnua paBdou — aveuiotpa; Na
QITIOAOYAOCETE TNV ATTAVTNOT| 0OG.
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Navemotnpo ABnvwv taén "AYKEIOY
Tunpa Quotknig B’ @don
Epyaotiplo Quokwv Emotnuwv NTAE 07 Maitou 2016

@ MANEAAHNIOZ AIATQNIZMOZ DYZIKHE «APIZTOTEAHZ» 2016

Aivetal n emitaxuvon NG Baputntag g = 10 m/s? kai n potr adpdveiag TN paBdou wg
TTPOG Agova TTou gival KABETOG O€ AUTH Kal dIEPXETAl aTTd TO AKPO TNG [ = §ML2. AyvoroTe
TIG TPIBEG KAI TNV AVTIOTAON TOU Q€PQl.
OEMAT

ZWAAVOG €xel OXNPa KOAOUPOU KWvou (Kwvou atrd Tov

OTTOIO €XEI ATTOKOTTEI £vag PIKPOTEPOG KWwvog). O1 Bdoeig Tou

€ival KUKAOI pe akTiveg p, (n MIKpR Bdon) kal p; (N MEYAAN

Baon). H améoTtaon ueTalu Twv Pacewv Tou eival L. Yypd
QUETABANTNG TTUKVOTNTAG EICEPXETAI KABETA OTN WIKPR BACN Tou CwArRva pe Taxutnta v,
Kal eCEpxeTal atmo TN YeyAAn Bdaon. To uypd cic€pyeTal Ye PeyaAn Taxutnrav,, WOTE va
IOXUEl v, > JZTL (g €ivai n emraxuvon NG PBapurtnrtag). YTToAoyioTe Tn ywvia ¢ Trou
TPETTEl va oxnuartifel o déovag Tou owAnva pe 1o opICOVTIo ETTITTEDO, WOTE TO UYPO Va
KIVEITaI KOT& UAKOG TOU CWARvVa e oTabepr Trieon.

N'vwoTég Bewpouvral ol TTo0O0TNTESG p,, P11, L, v, Kai g. ETmiong ptopeite va
Xpnoiyotroinoete TNV TTpooéyyion (1 + x)* = 1 + ax, mou 1ox0el OTav n ToodTNTA X €ival
MIKPN (x < 1).

MNeipapariké Mépog
OEMA A
To 1913 o N. Bohr 1TpdoTeIVE TO QEPWVUNO POVTEAO yia TO ATOPO Tou udpoyodvou, N Pacikni

KalvoTopia Tou oTroiou ATav N TTPORAeWn OIAKPITWY EVEPYEIAKWY OTaBuwyv. H 1TpwTtn
aueon TeipapaTikh empeRaiwon authg TNG TpdTaong Tou Bohr Atav 1o Treipapa Twv Frank
kal Hertz Tou €yive €va xpovo apyotepa 10 1914, gpyacia yia Tnv oTroia TINABnKav Ye 10
Bpapeio Nobel Tou 1925.

Auyvia
To Baoikd TuANa TNG dIGTAEAS

TOUG, MIa attAoTtroinpévn €kdoxn NG

oTToiag @aiveTal oto ZxNua 1, ATav

/

MIa Auxvia n otroia xwpildétav o€
Tpia pépn ME T PonBeia  Twv
TAeypaTWY Gy kal Gy Kal TTEPIEiXE

aéplo Hg oe xapnAn tieon.

ApioTepd Tou G UTTHPXE MIA | | I

Bepuaivopevn kaBodog (C) amd NV Fyrpa 1: H didraén yia To Teipapa Twv Frank-Hertz
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MANEAAHNIOZ AIATQNIZMOZ DYZIKHE «APIZTOTEAHZ» 2016

Navemotnpo ABnvwv taén "AYKEIOY
¥ Tuiua Guowrc B’ ®don
Epyaotiplo Quokwv Emotnuwv NTAE 07 Maitou 2016

OTTOoIa EKTTEPTTOVTAV NAEKTPOVIA. MeTaU TNG KOBOdOU Kal Tou TTAEyuatog Gi UTTIPXE MIa
TpwTtn Olopopd duvauikou Tou nATav duvatd va PeTaBAAAeTal (AAAG OTO BIKO MOG
TTEIPANATIONO Ba Bewpricouue OTI ival oTaBepr| Kal TTOAU pikpr). AuTo €ixe wg ouveéTTEIa TA
NAEKTPOVIO vVa €XOUV APEANTEQ eVEPYEIQ AUEOWG PETA TO TTAEyua Gi. O XWpPOog METALU TWV
TAEYMATWY G; Kal G, aTTOTEAOUCETO KUPIO PEPOG TNG AUXVIAG, OTO OTTOIO ETTITAXUVOVTAV TA
NAEKTPOVIA ATTO JIa MIKPR d1a@opd dUVAMIKOU, KAl OTO OTTOIO YIVOTaV N aAANAETTIOpaCn Twv
NAekTpoviwv pe Ta dtopa Hg tou Bpiokovrav o€ aépia KatdoTtaorn. TEAog, OeCid Tou
TAEypaTog G, emkparouoe €va emPBPaduvTikO, yia Ta nAekTpovia, TTedio. To Treipapa
QTTOOKOTTOUCE OTNV KATAYPO®Pr TOU PEUPATOG TwV NAEKTPOViwV TTou £pBavav oTnv avodo
A, wg ouvdaptnon NG dlagopds duvauikou Uy, TTou, OTO TTEipaua 1Tou Ba TTepIypayouuE
gival n govn 1Tou YETABAAAETAL. 2TO SIAYPAUMG TOU ZXNHUATOG 2 PAIVETAI IO KAUTTUAN 1T

TNV EKTEAEON €VOG TETOIOU TTEIPANATOG. 2€ AUTO TO OIAYPANUA CNPEIWVOVTAI OI TIMEG TNG

ETMITaXUVOUCag dlagpopdg
i 3 100 777 T T T T T 1.00
duvapikoUu U, yia TIC oTroieg  Evraon ose} ns=03409s
éXOUUE Ta DIGDOXIKG TOTTIKG ~ "=UHe™S s {ous
. . 1(x10%A)  omo) 3
uéyiota Tng éviaong Tou U A ew 267 = 0. -
, , oraf- -Jo.r.:
peupaTog | wg ouvaptnon TNG
DAl 1044
dlagopdg  duvapikou  Us. 2402
0348 1056
2KOTTOGC  pag  givar  va ok ous
eEnynoouuye TNV TTOpOUCia - 16.3 % O . .
QUTWV TWV JEyioTwyY, va on 4o
dci¢oupe TTWG auTd Ta PEyIoTA 0.24 ‘]om
emBeBaiwvouv TNV  UTTOPEN .16 o1e
SIOKPITWV EVEPYEIAKWV oosr “]°-°‘
oTtabuwv oto arouo ToUu Hg, 0 a8 12 18 30 24 28 32 2
Kal va utroAoyiooupe  pia Siagopd duvapikou Uz (V)
EVEpPYyEIQ dléyepong TOU Ixripa 2: To didypappa e EVIaonc Tou pebpaTog Of ouvapTnoT Pe

, N diagopa duvapikoo TToU ETTAXUVE! TA NAEKTpOVIa Uz
aroupou Tou Hg. 1 oo ! X MAEKTP

A.1. EEnynoTe yiati amd 10 SIAypaPUa QAivETAl va PNV €XOUUE PEUMA KATW atrd pia
oplopEvN TINA TNG dla@opdsc duvauikou U,. ExkmiyioTte amd 10 didypaupa TNV TIWA TNG
dlagpopdg duvapikou Us.
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Navemotnpo ABnvwv taén "AYKEIOY
Tunpa Quotknig B’ @don

MANEAAHNIOZ AIATQNIZMOZ OYZIKHZ «APIZTOTEAHZ» 2016
@
Epyaotriplo Quowwv Emtotnpwv MNTAE 07 Maiou 2016

210 ®UANO ATTavVTACEWV CUPTTANPWOTE TIG dUO TTpwTEG OTAAEG Tou [ivaka 1,
Baoiféuevol 0TV YPOQIKN TTOPACTACn TOU XXAMOTOG 2, YE TIG TIMEG TNG ETTITAXUVOUCAG
dlapopdg duvapikou (Uz); yia TIG OTTOIEG £XOUNE TOTTIKA PEYIOTA OTNV £VTAON TOU PEUMATOG,
Kal TIG O10POPES (Uo)is1 - (U2)i HETALU TwV BIAdOXIKWY TINWYV TNG TTPWTNG 0TAANG. (AyvonoTe

TIG ABERAIOTNTES OTIG TIES TwV U, TTOU ONUEIVOVTAl OTO SIAYPAUMQ).

(Ua)i (Volt) (Ua)irs — (Uo)i (VoIt) E(eV)

Mivakag 1
A.2. H gpunveia Tou £dwaoav ol Frank kal Hertz ota dedopéva Toug ATav OTi:

a) Ooco n evépyela TWV NAEKTPOVIWV €ival OIAPOPETIKN aTTO MIa KPIoIUN TIPA TA

NAEKTPOVIO UPICTAVTAI PIA OXEDOV EAAOTIKA Kpouon UE Ta AToua Hg.

B) MNa opiouyéveg KpioIueG TIMEG evEPYEIOG, T NAEKTPOVIa aAANAeTIOpOUV pE un

eAAOTIKS TPOTTO YE Ta ATOPA Hg PE ATTOTEAEOUA N EVEPYEIA TOUG TTPOKTIKA VO PndeviCeTal

META TNV aAAnAeTTidpaon e Ta dropa Hg tmou dieyeipovral. O1 Frank kai Hertz katéAngav
OTO CUUTTEPACHA OTI Ol KPIOIUEG AUTEG TIMEG EVEPYEIOG AVTIOTOIXOUOQV O€ Mia dIEYEPON TOU
atopou Tou Hg, TNV E1=4,9 eV, kai o1 TTPakTIKG oTn d1aTtagh Toug dev ouveRaivav AAAES

OIEYEPOEIC TWV ATOUWY TOou Hg.

Agi&Tte 0TI TO oUPTTEPOOA (a) €ival oUPBATO PE TOUG VOUOUG TNG KAAOIKAG QUOIKAG
BEWPWVTAG PIa KEVTPIKA KAl EAACTIKA KpoUon METAEU TWV KIVOUUEVWY NAEKTPOVIWV Kal TWV
atopwyv Hg (Tmou Bewpoulue OTI gival akivnTa). ZekivrioTe ammodeikvioviag OTI oTnv

TTEPITITWON AUTH N ATTWAEIA EVEPYEIOG TWV NAEKTPOVIWV gival ion WE:

6mou m kai M gival avTioToixwg ol Padeg nAekTpoviou Kai atopou o Hg, K, n KIVNTIKN

EVEPYEIQ TOU TIPOCTTITITOVTOC nAekTpoviou kal AK, n METABOAN TNG €vépyelag Tou

NAEKTPOVIOU.
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Navemotnpo ABnvwv taén "AYKEIOY
Tunpa Quotknig B’ @don

@ MANEAAHNIOZ AIATQNIZMOZ OYZIKHZ «APIZTOTEAHZ» 2016
Epyaotriplo Quowwv Emtotnpwv MNTAE 07 Madiiou 2016

2TN OUVEXEID EKTIUAOTE TO TTOOOCTO TNG METAROANG TNG KIVNTIKAG EVEPYEIOG TOU
NAEKTPOVIOU PETA aTTO Pia TETOIO Kpouon Kal O€igTe OTI €ival eCaIPETIKA WIKPO. H pala tou

NAeKTpovioueival1836 QopéG HIKPOTEPN ATTO TN HACA TOU TTPWTOVIOU.

A.3. Ocwpwvtag 0TI TO NAEKTPIKSG TTEDIO PETAEU TwV TTAeyUaTWY G1 Kal Gy €ival OPOYEVEG,
Kal UTTOBETOVTOG OTI TA NAEKTPOVIA (TTOU PEPOUV POPTIO €) EICEPYXOVTAI OE AUTH) TNV TTEPIOXN
ME OXEDOOV MNOEVIKN KIVNTIKA €VEPYEIQ, OEICTE OTI N KIVNTIKA EVEPYEIQ TWV NAEKTPOVIWV

METABAAAETAI YPAPMIKA PE TNV atTéoTach X atro To TTAEyua G; oUu@Wva PE T oXEon:

A4,

A.4.1. Kabwg ekteAoUpe 1O TrEipapa, audvovtag tn dla@opd duvauikou U, EeKIVWVTAG
atré TNV TIFA Twv 0 V, KovTd oT1o TTAEyua Go Ta ETTITAXUVOUEVA NAEKTPOVIO B ATTOKTIIOOUV
yla TpwTtn @opd Tnv Kpiolun TiUA evépyelag E; 1Tou Ba odnyhoel otnv dléyepon Twv

atépwy Tou Hg. H {wvn autr] Twv aveAaoTIKWVY KPOUCEWY ONUEIWVETAI OTO ZXAMA 3.

+—>

L, Us ZWvn aveAQGTIKWV
KPOUOEWV TWV € JE

Ta dtoua Hyg

Gl

2xAua 3: H 6éon Tng Cwovng Un EAACTIKWV
KpoUOoEWV Twv e Je Ta dtoua Hg.

E&nyeioTe yiaTi n TN TG £€vTaong Tou peUPaTOg Ba peiwBei POAIG eTITeUXOEi auTh n
KQIOIMN TIUN EVEPYEIOG, ME QTTOTEAECHA va €P@AVICETAI TO TTPWTO EAAXIOTO OTN YPAPIKN
TTapAdoTAoN TOU ZXAMATOG 2.

A.4.2. Av ouvexiooupe va auéavoupe TNV TIWA TNS dlag@opdg duvapikou Us, va deiteTe TTpOg
TA TTOU JETATOTTICETAN N {WOVN AVEAACTIKWY KPOUCEWYV TWV ETTITAXUVOUEVWYV NAEKTPOVIWV E

Ta dtopa Tou Hg, @midxvovTtag €va oxfpa avdloyo Tou Zxnuatog 3. Ti 6a cupPei ota
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Navemotnpo ABnvwv taén "AYKEIOY
Tunpa Quotknig B’ @don

@ MANEAAHNIOZ AIATQNIZMOZ OYZIKHZ «APIZTOTEAHZ» 2016
Epyaotriplo Quowwv Emtotnpwv MNTAE 07 Madiiou 2016

NAEKTPOVIO PETA TNV AVEAQOTIKA Kpouon WE TO ATOPA TOU Hg Kal TTWG £gnyeital To deUTEPO

€EAAXIOTO TNG YPAPIKAG TTAPACTACNG TOU 2XAMOTOG 2;

A.4.3. YtroloyioTe TIG evépyeleg o€ eV TTou avTiaTolxoUv oOTIG O1a@opEg (Uz)ikr - (U2)i kal
oupuTANPWaTE TNV TPITN OoTAAN Tou Mivaka 1. Bpeite TNV péon Tiun E yia TNV svépyeia NG

O1éyepong atéPwy Tou Hg pe BAon TIG TINES AUTAG TNG OTAHANG.

A.4.4. Hmniun Twv 4,9 eV yia Tnv evépyela dIEyEpPONG TwV ATOPWY Hg €XEl UTTOAOYIOTEI aTT
QOOoPOTOOKOTTIKA dedopéva. lMoia gival N % armmokAion I Tng TIPAG TTou divel WG EVEPYEIQ
d1Eyepong To TrEipapa Twv Frank kail Hertz atrd mnv evépyeia Tou uttoAoyiCoupe e Bdon 1o

@aoua Twv athwy Hg;
Aivetal 1 eV = 1,610

KaAnl EmiTuyia
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MNANEAAHNIOZ AIAFTQNIZMOZ ®DYZIKHEZ «APIZTOTEAHZ» 2016
MavemnotrpLo ABnvwv

taén "AYKEIOY
Tunpa Quoikig B’ @aon

Epyaotiplo Quokwv Emotnuwv NTAE 07 Maiiou 2016

Av BEAETE, PTTOPEITE VA KAVETE KATTOIO YpAPNUa O’ auTr] Tn o€Aida Kal va TNV €MOUVAYETE
Méoa oTo TETPAdIO 0aG.

EmA£ETE TOUG GEoveg, TITAODOTAOTE KAl CUMPTTEPIAGPRETE TIG KATAAANAEG povadeg oe KABe
agova.
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MANEAAHNIOZ AIAFQNIZMOZ ®OYZIKHZ «APIZTOTEAHZ» 2016
MavemnotrpLo ABnvwv taén 'AYKEIOY
V' Tunpa Quoikng B’ ®Wdon
Epyaotriplo Quowwv Emtotnpwv MNTAE 07 Madiiou 2016
OYAAO ANMANTHZEQN
OewpnTikd Mépog

OEMA A
A1 fin=

A.1.2. 310 TETPAdIO OQG

A2 WYI= oo,

A.2.2. Az/A1: .....................................

OEMA B

B.1. ZuviOTWOA ] CUVIOTWOEG QUVAMNG: «enveeineeeeeeeeeeeaeeeeeenennns

B.3. MpoTaon i)..veeiiiiiiiceee

MMEATACN 1)

MPOTACN i) .o

MPOTACN V).,

AITIoAGyNnon artroyng: 270 1ETpAdI0 0ag

B.4. Kateubuvon KiVNONG.....ccoviiieiiieieieeeee

AITioAéynon atroywng: 210 1eTPA0I0 0a¢

OEMAT

F10 TN YOWOVIO @ IOKUEL et et e ee e aeeeees

MNeipapartiké Mépog
OEMA A

A.1. EEnynon: 210 1e1pG0I16 0a¢

ZupTTAfpwaon dUo TTPWTwWVY oTnAWY Trivaka: 27 oedida @UAlou Amavrioswv

A.2. ATt6de1En ox€ong aTTWAEIAG EVEPYEING: 2TO TETPAdIO 0ag

2UMBATOTNTA CUNTTEPAOHATOS (A1) JE KAQOIKN) QUOIKN: 2TO TETPASIO 0a¢

MoocooTou peTaBOANG 4K, : 2T0 TETPAdIO Oa¢

A.3. AT6deiEn oxéong K,: 210 1€TpG0I0 0a¢

A.4.1. EgAynon: 210 1e1pddI0 0ag

A.4.2.570 TETPGOIO OA¢

A.4.3. ZupmAnpwan TpiTNg oTANG Trivaka: 27 gedida ®UAAou Amravrioswv
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(Uz)i (Volt)

(U2)ir1 — (U2)i (Volt)

E(eV)
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Navemotnpo ABnvwv taén "AYKEIOY
Tunpa Quotknig B’ @don

@ MANEAAHNIOZ AIATQNIZMOZ OYZIKHZ «APIZTOTEAHZ» 2016
Epyaotriplo Quowwv Emtotnpwv MNTAE 07 Madiiou 2016

ZUVOTITIKEG ATTOVTAOEIG
OewpnTikd Mépog
OEMA A
A.1.1. Asdopévou O1I 0T Xopdr oxnuatiCovral TPEIG KOINiEG Kal yvwpifoviag OTI oTa
onueia otTAPIENG €Xouue BECPOUG CUPTTEPQIVOUNE OTI TO WAKOG L TNG Xopdng 1oouTal e
3N\/2, 610U A TO HAKOG KUPATOG TTOU QVTIOTOIXEI O OUXVOTNTA fja.
AnAadn
A=2L/3
Apa, ocupuBoAifovtag Pe U TNV TaxUTNTa TOU KUPATOG OTn Xopdry, 8a IoxUEl:
v=A-fp=2v=2L/3-f,
H pIkpOTEPN OUXVOTNTA frnin TNS XOPONG BA AVTIOTOIXEI OTO PEYIOTO PNAKOG KUMOTOG Apyaxs
TO OTTOIO TTPOPAVWG ICOUTAI PE 2 - L. ZTNV TTEPITITWON AUTH Ba I0XUEI:
U= Amax " fmin =V =2"L" frun

ATTO TIG OXETEIG QUTEG TTPOKUTITEL:

2L/3 " fa :12'L'fmin = 1/3" fa = fmin

= fin = 3513 HZ = fonin = 171 Hz

A.1.2. H xopdn 1Tou ettnpeddletal €xel 1I8loouXvVOTNTA idIa (] TTAPATTANOCIA) ME TN OUXVOTATA
TOU OIATTOCWY, CUVETTWG £XOUHE PAIVOPEVO CUVTOVIOUOU.

A.1.3. ATt Tn oxéon:
v=2L/3"f,
TOU TTPWTOU EPWTAMUATOG TTPOKUTITEL:

0,635
v=2 e 513m/s > v = 217,2m/s

A.2.1. H Tp600BeTn cuoTreipwaon Tou eAatnpiou AGyw Tou BApOuUg Tou pabnTr givai:

my
my-g=k-yi=>y = 2

Otav o pabntAig atmreAeuBepwvel TNV TTAACTEAIVN €xel PNdeVIKA TaXUTNTa Kal N véa Béon
ICOPPOTTIAG TOU ATTEXEI £0TW y,, ATTO TNV TTPoNyouuevn. lNa Tnv atréoTacn y, I0XUEL:
Mmeg-g
Meg=k-y,>y, =1TT
AnAadn o pabntg apxiel va Tahavtwvetal atrd akpaia B€on pe TTAGTOG

A =y,

_ /ﬂ
T =27 X

2€ XPOVO piag Trepiodou T n TTAAoTEAIVN, TTOU eKTEAET EAUBEPN TTITWOT, dlavuel atTdoTaoN:
h=sgl? s h=sg-am? o p o= 2p2 00
—29 —29 k - k

Kal TTEPIOd0 TAAAVTWONG:

Apa o {nToupevog AOYOG gival:

e
V1 e 1

k
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Navemotnpo ABnvwv taén "AYKEIOY
Tunpa Quotknig B’ @don
Epyaotiplo Quokwv Emotnuwv NTAE 07 Maitou 2016

@ MANEAAHNIOZ AIATQNIZMOZ DYZIKHE «APIZTOTEAHZ» 2016

A.2.2. Tn oTiyuj TNG Kpouong To ouoTnuUa dioKoG-uabnTnG BpiokeTal yia deuTepn Qopd
oTnVv KATW akpaia Béon, dpa éxel Taxutnta 0, evw n TTAACTEAIVn €xel TaXUTNTA vU,ey, TO
METPO TNG oTToiag diveTal ATTO TN OXEON:

M

k

MeTd TnVv Kpouon TO CUCCWUATWHA ATTOKTA TaxXUTNTA V, yIa TV OTToia IOXUEI:

My Ugep My " Ugep

_ " > V -

m,r +m, my; +my,

ATIO TN dIATAPNON TNG MNXAVIKNG EVEPYEIAG VI TNV TAAAVTWOTN TOU CUCTAPATOG PETA TNV
Kpouaor), EXOUME:

Uen =9 T>Up =921

1 1
E(mu +my )VE = EkAZ2 = (my, + my)V2: = kA,* =

> A, = j—(m“ +km”)V2 L 4y v [t ma) Z )

ATIO TNV €k@pacn NG V TTPOKUTITEL

1
Ay =my - = 4z 2 \]
2 = My " VUzen k(mﬂ + mn’) ~Mn g em k k(mu + mn’)

2
54, = T-Mg g
k (mu + mn)
O1mrwg avagépbnke o1o epwTnua A.2.1. yia 1o A, 10XUEL:
Meg g
A=y, = &
2 UVETTWG 0 {nTOUEVOG AOYyOG Ba givai:
2Zmmpg my
A, k (my+my)
- = - =
Ay _mz g
A m
>2=2n a
Aq (mM + mn)

OEMA B

B.1. XpnoiyotroiwvTag tTnv apxn d1atApnong TNG MNXAVIKAG evEPyEIag TNG pAaRdou KaTd Tn
METAKIVNON TNG atrd TNV avwTePn oTnV opIfovTia B€on, 1I0XUEI:

L 1 3g
Eapr. = Bpear. = Mgz =§ lo* = o= T =5+42rad/s.

Emeidn 10 kévipo palag TnG ouoyevoug pdaBdou Bpioketal oe amoéoTtacn L/2 amd Tov
agova TTEPIOTPOPG Kal eKTEAEI KUKAIKN) Kivnon, B8a utrdpxel opi{OvTia GUVIOTWOA TNG

duvaung TTou aokei o agovag otn PARd0, OTTOTE CUMPWVA PE TOV TUTTO TNG KEVTPONOAOU:
SF, =F, = Mo? % — 45N

ME KaTeLBuvan TTPOG APICTEPQ.
2€ O,Tl AQOpA TOV KATAKOPUYPO dtova:

[ "NAukeiou 2€&Aida 13 amd 19



MANEAAHNIOZ AIAFQNIZMOZ ®OYZIKHZ «APIZTOTEAHZ» 2016
Navemotnpo ABnvwv taén "AYKEIOY
¥ Tuiua Guowrc B’ ®don
Epyaotiplo Quokwv Emotnuwv NTAE 07 Maitou 2016
L
xT Mg 2
a72T21 — a =25rad/s?.
~ML?
3

Emropévwg 10 KEVTPO PAZag TNG pARdoU £xEl HIa ETTITAXUVON KE QOPA TTPOG TA KATW ion WE:
L
ax = ay5 = ag = 7,5m/s?
ATo T xprion tou 2°Y vopou tou Newton yia Tnv Kivnon Tou Kévipou palag aTtov
KATakOpu@o agova:
YE, = May = Mg —F,=Max =>F,=75N
ME QOpPA TTPOG TA TTAVW.
B.2. Aré tn diatripnon NG MNXAVIKAG EVEPYEIAG KATA TN PETAKIVAON TNG pdpRdou atrd Tnv
QvVWTEPN OTNV KaTWTEPN B€0N, £TTETAI:

E#-“PZ- = Eu.rs&. = Mg % = Mg(_ %j"‘% Ia)z — 0] =, 6Tg =w=10rad/s.

Etropévwg 10 KEVTPO PAZag TNG paRdou £xel hia opI¢OVTIa TaXUTNTA TTPOG TA ApPIOTEPA:

Uc‘m.

= a)% =0, =3m/s

Xpnoipotroiwvrag  Tn dlarApnon g oTpopopung Ba Ppoupe TN v,, WOTE TO
OUCOWPATWHA PARdOU Kal CNPEIAKOU CWHATOS VO AKIVNTOTTOIEITAI:

Low =Lw @My L—lo=0=0v,=6m/s.

Oa Bpouue TTpwTa TN dUVANN TTOU aoKeiTal atrd Tn paRdo0 0TO CWUA:
FroP_07M _ 60N
At At
Apa T0 oWPa aokei oTn Papdo pia avtidpaon F =6-10°N pe kareUBuvon pog Ta SeCIA.
Av xpnoigoTtroifjooupe 1o 2° vouo Tou Newton yia Tn JETAQOPIKA Kivnan Tou kévTpou palag
NG pdpRdou oTov opifdvTio dgova, Kal av ouppoAicoupe pe F, Tnv opidvTia ouvioTwoa
NG dUVANNG TTOU aOKEITal aTTd ToV AEova, £XOUE:

APigsor ., g O=M(0sn)

ZF, papson = = F, =3-10°N.
X papdov At X At X

B.3. AdBog mrpoTacn eival n iii. YTApXEl ywvIakr €mMTAXUVON, €QOCOV PETARAAAETAI N
YWVIOKN TaxUTNTA, wWOoTOO0O0, OTIG TTEPITITWOEIS TToUu PETARAAAETal N poTr adpdvelag, o
T0TTOG X7 = la, Oev IoXUEl

B.4. H otpog@opury Tou CUCTAPATOG PAPRdOU — aveEUIOTAPA Eival KATAKOPU®N TTPOG Ta
TAvVW. AV €UEIC AOKNOOUWE Pia duvaun otn paRdo TTPog Ta oA, TOTE N POTTH AUTAG TNG
OUVaPNG WG TTPOG TO CNUEIO TTOU TO OXOIVi TIPOCOEVETAI OTO TAPRAVI gival TTPOS Ta eI, Kal
e Baon kai To 2° vopo Tou Newton Trpog Thyv idla KaTeuBuvon gival kai 1o AL = L ~L
A6 10 oxAua BAETTOUUE OTI N TEAIKH) OTPOPOPUN £XEI OTPAYPEI WG TTPOG TNV APXIKNA:

AL

apy.

apy.

i

Te.
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Navemotnpo ABnvwv taén "AYKEIOY
Tunpa Quotknig B’ @don

@ MANEAAHNIOZ AIATQNIZMOZ OYZIKHZ «APIZTOTEAHZ» 2016
Epyaotriplo Quowwv Emtotnpwv MNTAE 07 Maiou 2016

OnAadr), €PEIC XTUTTAUE PE TO OQUPAKI TN PARBO TTPOG Ta PECA, ATTO TOV AVAYVWOTN TTPOG
TN O€Aida, Kal TO cUOTANO OTPEPETAI TTPOG TA APIOTEPA, ONAAd OTTWG OTO TTAPAKATW

oxnua:
o o o e e e e e o oot
©

OEMAT

Oewpoupe €va Tuxaio onueio I oTOoV Agova TOU CWANVvA.
‘EoTw z n amdéoTacn Tou [T ammd tnv apxr Tou cwAnva B.
ToTe 10 UYog Tou I TTAvw aTTd TO OPICOVTIO ETTITTEDO Eival:

h=2znpe (1).

To eufadd tng dilatoung Tou cwAnva oto [ gival A, evw
oTo B €ival Ag. H Taxutnta tou uypou oto [ €ival u. ToTe
atro TNV £Ei0WON TNG CUVEXEIQG:

Av = Au, :u:%uo (2).

Eg@apuodloupe Tnv gicwon Bernoulli avaueoa ota onueia B kai [T kal pe 10 dedopévo 0TI n
Trieon P TTpéTTel va TTapauével oTaBepr, EXOUE:

%pu2 +pgh+P :%puo2 +P=0’ +2gh=0v (3).
2uvdualdovTag TIG (2) Kal (3), €XOUE:
A? v’ -2gh N A B v’

A A’
R R e e T

-1/2
1 2gh
A=pr o~ pa-plr-290 4).
= i 1-2gh/v? - Ab[ v, j @

Ta eyBadd dIATOPNG CUVOEOVTAI E TIG OKTIVEG TWV AVTIOTOIXWV KUKAWV:
A =rp, (5) ki A=zmp® (6).
ATT6 116 (5) Kau (6), n (4) yiveTau:
-1/2 -1/4
2gh 2gh
mp’ = mp, (l— ng j =p=p, (l— ng ] (7).

0 0
H (7) €ival n ouvBnkn TToU aTTaITEITAI WOTE va UTTAPXElI OTABEPN TTiEON KATA WAKOG TOU
agova Tou cwARva.

ATé TNV ekpuwvnon Tou TTPOBARUATOG £XOUME OTI v, >>«/29L, EVW TO UWog h Ba cival
TTAVTA JIKPATEPO ATTO TO PNKOG L Tou owAnva, dnAadn h<L. ‘ETol:
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Navemotnpo ABnvwv taén "AYKEIOY
Tunpa Quotknig B’ @don

@ MANEAAHNIOZ AIATQNIZMOZ OYZIKHZ «APIZTOTEAHZ» 2016
Epyaotriplo Quowwv Emtotnpwv MNTAE 07 Maiou 2016

v, >>+/2gh :>—“’Zgh<<1:>@<<l (8).
UO UO

XpNOIUOTTOIWVTAG TNV TEAEUTAIO OXEON Kal TV TTPOCEYYIoN TNG EKQuvnong, n (7) yiverai:

p=po[t+ (=) (iR = p=p (1425) O

o

H (9) ye Tnv (1) pag diver:

p%po(l+w)=>pzpo+wz (20),

2v,2 2v,2

OTTOU P €ival N aKTiva Tou CwARva o€ amrooTacn z atrd Tnv apxn B.

H (10) pag divel Tn oxéon ToUu p O€ OouvAPTNON ME TO z Kai gival ypaupik. H (10)
QTTOOEIKVUEI OTI UTTOPOUME VA £XOUME OTABEPN TTiEON KATA PAKOG EVOG KOAOUPOU KWVOU HE
TNV TTPOUTTO0ECN OTI IOXUEI N TTPOCEYYIoN v, > /2gL.

210 OITTAQVO OXAPO OTTEIKOVICETAI Mia TOPI TOu KOAOUpPOU

KWVOU OTTO éva eTTiTTEd0 TTou diépXeTal amd Tov Gova Tou. H B A

ypauuy BT’ eival gulsgia, 6mou I Ttuxaio onueio otnv Fr P

ETTIPAVEIQ TOU OCWANva. ETTopévwg n oxéon p Kal z TTIPETTEI va B =4 r

gival ypapuikn, dnAadn yia KaBe z TTpETTel va I0XUEL: ]\|
p=D+Cz (11).

AMAG yia z=0, Tp€trel va 10xUeEl p=pg KOl yia z=L, Tmrp€tmel va 1oxvel p=p;. ETO0I
UTTOAOYICOUE:

2, =D (12) «kai p1:p0+CL:>C=LL/’° (13).

A6 116 (12) kau (13), n (11) yiveTau:

P1 = Po +LLpOZ (14).

O1 oxéoeig (13) kai (14) mpétrel va IkavoTrolouvTal yia KABe z. Ao Tnv 100TNTA TOU
OUVTEAEDTH) TOU Z, Ba £XOUNE, ETTOUEVWG:

Pong}j(P _ P~ Po =) :MZ& =>Nue = (&—IJZA (15).
200 L po gL pO gL

MNeipaparikd Mépog
OEMA A
A.1. Oa mpémel n U, Tou emtayxUvel Ta NAEKTPOVIA va yivel peyaAutepn atmmd tnv Uz TTou

eUTTOdIiCElI Ta NAEKTPOVIO VA @OACOUV 0TNV Avod0. 2TO CUYKEKPIMEVO TTEIPAUA EKTIMOUME OTI
U,~3V.

EUkoAa cupttAnpwvoupe Tov Mivaka 6TTwg @aivetal akoAoUBwG. H Tpitn oTAAN cupTIANPWVETa

o€ ETTOUEVO EPWTNA.
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MNANEAAHNIOZ AIATQNIZMOZ ®OYZIKHEZ «APIZTOTEAHZ» 2016
MavemnotrpLo ABnvwv taén 'AYKEIOY
- Tunpa Quoikig B’ @aon
Epyaotriplo Quowwv Emtotnpwv MNTAE 07 Maiou 2016
(Uz)i (Volt) (U2)i+1 - (U2)i (Volt) E(eVv)
11,4 11,4-6,7=4,7 4,7
16,3 16,3-11,4=4,9 4,9
21,4 21,4-16,3=5,1 5,1
26,7 26,7-21,4=5,3 5,3
31,8 31,8-26,7=5,1 51
A.2.
e Hg e Hg
——> () — o
U U
m M m M
MPIN META

Me Baon Tn dlathpNon TNG OPMNS Kal JE TOUG CUUPBOAIOHOUG TOU OXAMOTOG €XOUE:
m-o=m-v'+M-V=m-(v-0)=M-V. (1)
evw a1Td TN dIaTAPNON TNG EVEPYEIAG EXOUHE:
%-m-u2 =%-m-u'2 +%~M V2= m-(02 —0’2)= M-VZ=m-(v-0')-(v+0)=M-V. (2)
AlaipwvTag TIG ox€0eIg (2, 1) KaTd JEAN TTPOKUTITEL:

m-(v-0')-(v+0') _M V?
m-(v-v') M-V

:>(U+U’)=V .

Kal he avtikardotaon otnv (1) kai TTPpA&eIC KATAAYOUNE OTNV:

m-(v—v')=M-(v+V)=>m-v-m-v'=M-v+M-v'=>(M-M)-v=(M+m)-v'=.
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Navemotnpo ABnvwv taén "AYKEIOY
Tunpa Quotknig B’ @don

@ MANEAAHNIOZ AIATQNIZMOZ OYZIKHZ «APIZTOTEAHZ» 2016
Epyaotriplo Quowwv Emtotnpwv MNTAE 07 Maiou 2016

TTOU €ival n TaxUTNTA TTOU €XEI TO NAEKTPOVIO PETA TNV Kpouaon.

H amrwAegia KIvnTIKAG EVEPYEIQG TOU NAEKTpOViou Ba eival:

AKE:K'_K:g.m.w_f):g.m.((g;m _1].Uz:K.(<m—“(ﬂr3]+—h<An;+M> j
:K_(m—M —m—M)-(mZ—M +m+M):K.(—2-M)-(22-m)
(m+M) (m+M)
= AK, =K. MM
(m+M)

To TTo000TO TNG KIVNTIKNAG EVEPYEIAG TOU NAEKTPOVIOU TTOU XAVETAI Eival:

AK - K. AMem :>|AKB|: 4M-m _ 4Mm 1  4m
) (m+M)’ K (m+M) Mz'(mJFlT (m+1j2 M
M M

Opwg kabwg M ~200-m , 6TTOU M N PAga Tou TIpWTOViou, Yyl TV OToid IoXUEl OTI
m, ~1836-m, Ba éxoupe:

|AK, | 1 4m, 4-m

20100~ ——— 100 ~0,001%.
K (m 1) M 200-1836-m

U,-e

K, — K, =W, X.

nlekpiKiy

=K, -0=E-e-x=K, = C
A.41. Ta emTaxuvopeva nAekTpovia Ba atmokToUv TNV Kpioiun TIUAR evépyeiag Tmou Ba
odnynoel otnv dIEyepon Twv atéPwy Tou Hg yia TTpwTn @opd Kovtd oTo TTAéyua Go. Autd

Ba €X€l WG CUVETTEID VA ONUAVTIKO TTOOOO0TO TWV NAEKTPOVIWY va AAANAETTIOPACOUV UE [N
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Navemotnpo ABnvwv taén "AYKEIOY
Tunpa Quotknig B’ @don

@ MANEAAHNIOZ AIATQNIZMOZ OYZIKHZ «APIZTOTEAHZ» 2016
Epyaotriplo Quowwv Emtotnpwv MNTAE 07 Madiiou 2016

eAAOTIKO TPOTTO pE T ATopa Hg, PE QTTOTEAEOPA, PETA TNV AVEAAOTIKI) Kpouon, va £Xouv
evépyela ion pe 1O pndEv. AnAadrn dev Ba €xouv TNV QTTOPQITNTN EVEPYEID YIA VO
cemmepdoouv 10 €mBpaduvov duvapiko, dpa dev Ba @BAavouv oTnv dvodo Kail yia auTtd Ba

E€XOUNE PEIWON TNG £VTAONG TOU TTAPATNPOUNEVOU PEUUATOG.

A.4.2. KaBwg augavoupe v Uy, Ta nAekTpdVIa Ba AtTOKTOUV TNV KPIOIPN TIUA EVEPYEIQG

oAo€va Kal TTI0 KOVTA oTo TTAEyHa Gi OTTWG QaiveTal atro Tn oxéon:

U,-e LK

K = X=X = critical .
L U,-e
2XNUaTIKA
L, Uy
| —————
i i Z®VN aveELACTIKOV
| ' KPOVGEMV TOV € LE T
! : dropa Hg
Gl GZ

Ixnua 3: H petatomnion tng 8£ong tng Lwvng 1N
£NAOTIKWV KPOUCEWVY TWV € L€ ToL ATopa Hg pe tnv
avénon tng Uo.

Ta emTaxuvopeva nAeKTPOVIO APECWS META TNV aveAAOTIKA Kpouon TTou Ba Ta
apnoel hue PNdevikn evépyela, Ba emTaxuvBouv kal TTAAl. Av JAAIoCTO ATTOKTHOOUV yid
0eUTEPN QOPA TNV KPIioIN TIPA evépyelag TOTE Ba €xoupe deUTEPN CWVN AVEAACTIKWV
Kpouoewv TTou Ba ouvodeUeTal atmd TNV eu@Avion deUTepou eAaxioTou oTnv €viacn Tou
pevparog. Me autdv Tov TPOTTO, KOl QUEAVOVTAG TNV TIMA TNG Uz PTTOPOUME VA €XOUUE

d1adoxIK& eAAXIOTA OTO peUUA.

A.4.3. H tpitTn oAAN Tou Mivaka 1 gival cuptTAnpwpévn oTnNV atrdvTnon Tou EpWTHUATOC 1.

MNa TNV yéon TIun £XOUUE:

4,7+4,9+51+5,3+5,1

: — E =5,02 eV

E=

502-4,9

A44 T1= -100=2,4%.
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