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1. d. ZTIG ONMEIWOELG EVOG Habntr mou divovtal o KATw TEPLEXovTal Kamota Adon.
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Na evromioete TI¢ AavOaopEveG TPOTACELG Kal va eENYAOETE ylati eival AavOaopEveg:
i. 'OAa ta kUpata xpetalovratl péco yua va dtadobouv.
ii. Ta kUpata peta@épouy Katd tn 61ddoon Toug UAN amo éva onueio o dAMo.
iii. To Uyog evdg 6poug N To BaBog plag koltAadag, Omwg Qaivetal 6to oxnpd, ovopdletal
mAdToC.
iv. H amootacn petau 6Uo dtadoxikwy KOAAdwV eivat ion pe To PAKOG KUPATOG.
v. Haméotaon OF ivat ion pe 3 prkn KUpatog (3A).
vi. Ta nxnTIka Kat Ta nAeKTpopayvntika Kupata sivat eykdpola kat  Siadidovtal 6to
KEVO.
B. Xt0 oxnpa @aivetat €va oTyHIOTUTIO KUPATOG TN XPOVIKN oTyun t.
4 ¥ (cm)
7l

0 f— — N - -@:x{cm}

T
i. Na oXedldOETE TO OTIYMIOTUTIO TOU KUMATOG TN XPOVIKR oTiypn t'=t+ 4 | émou
T=mepiodog.

ii. Na oxedldoete oTlypldtumo KUPATOG TO oToio €xel TnV idla taxutnta 6lddoong HE To

0£00HEVO KUPA aAAd SUTAdoLa cuxvoTNnTd.
2006
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2. H ddtagn tou oXNPATOG XPNOIUOTIOLEITAL Yid TN HEAETN TOU OTAGIHOU KUHATOG TTOU

dnploupyeital og xopdn PnKoug L=1m.
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GUYVOTITTIOV oradud
d. VA avag@épete TIG OLAWOPEG TIOU TAPATNEOUVTAL HETAEU €VOG TPEXOVTOG KAl €VOG
OTAGIHOU KUHPATOG KAl Ol OTTOIEG aPOopoUV:
i. Tnv evépyela.
ii. To MAdTOG TNG TAAAvVTWONG.

iii. N Olapopd dong petagu duo popiwv TNV 0la XPOVIKA OTLYHA.

B. MetaBAAAoupe Tn ouxvotnta f TOU TAAAVIWTH, WOTE va epgaviovial otn xopodn
Ol TMO KATw HOPYEG TOU OTACIHOU KUPatoG. la KAbs pop@r CNUEIWVOUHE TOV

aplopd twv Koldlwv K kat tnv avtiotolxn TR TNG ouxvotntag f.

K f(Hz) Mopgn xopdng

1 20 -
2 40

3 60

4 80

5 100

i. Na xapdete N ypa@lkn mapdotacn Tou aplBpou twv KoY K, oe oxéon peE TN
ouxvoTnNTa f Tou TaAavTwTh.

0]
ii. Na amodeifete TN oxéon 2L , OTou U €ivat n taxutnta 6tddoong Ttou KUHPATOG.
iii. Amo tn ypa@kn mapdotacn va UTTOAOYIOETE TV Taxutnta dtadoong Tou KUPATOG.
2007
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3. H dwata&n oto Zx. 1 xpnolgomoleital yia tn dnpoupyia otacipou KUPAtog o xopdn.

To piRKog NG xopdng eivat € =2 m.

(=2m
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Na umoAoyioete:

i. To pfAkog kKUpartog A.

ii. Tnv taxutnta diddoong Tou KUPAtog otn Xopdn.

B. Me mola ouxvotnTa TPEMEL VA TMAAAETAL O TAAAVTIWTAG WOTE N X0pdN va €XEL TN HOPYN

TTOU @aiverat oto Xx. 3;

..............
_________
......

---------------
---------------
........................

TOAOVTOTIS

o

o
[evvrTpia ZuyvoTiTwy

atabud

Y. Na oxedidoete t popen mou Ba éxel n xopdn Otav o TAAAVIWTAG TAAAETAL UE

ouxvotnta 40 Hz.
TZ 2007
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4. a. Na opiceTe TO PAIVOPEVO TNG CUMBOANG TWV KUHATWY.

B. To daypappa deixvel dUo nxnuikeg mnyeg M,
kat M,, o amootaon d=3m petagl TOUG,
OUVOEGEPEVEG PE TNV (81O YEVVATPLA CUXVOTATWY
(F.Z.) kK Eva PIKpopwvo M yia TRV avixveuan

TWV KUPATWY.

H eubeia yy  eivat mapdAAnAn pe tnv €ubeia MyM,. To onpeio I ival To mAnciéctepo
mpog Tnv mnyn M, Kat améxel x,=4m amd autn.
H taxdtnta diadoong Tou fxou givatl 340m/s Kat n yYEVVATPLA GUXVOTATWY pubpiletal
otnv TN 680 Hz
i. ‘Otav to HIKPOPWVO Klveital Katd PNKog tng eubsiag yy  avixveuel Oladoxikd £viovo
Kat acBevn nxo. Na eEnynoete tnv Mo mavw mapatipnon.
ii. Na umoAoyioete ™ Slapopd OpopoU pE TNV omoia PTavouv Ta Kupata amo Tig 6Uo
mny£g oto I Kat va mpoodlopiceTe KAtd mOco OTo onpeio autd cupBaivel evioxuon N
amocBeon TwV KUPATWY.

T 2007

5. To oxedaypappa Osixvel éva oTIYHIOTUTIO TPEXOVTOG KUPATOG, ¥ = f(X) , TN XPOVIKN
otlypn t, = 3 s. H ouxvdtnta tou Kupatog givat 0,5 Hz kat otn 6éon x = 0 Bpioketal n

TNyn Tou KUPAtog, n omoia apxidel va eKMEUTEL TO KUPA Tt XPovikA otyun t = 0.

0,5 1 1)5 2|5 3 x(m)

v
a. Na mpoodiopioete:

i. To mAdtog.
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ii. To pfikog KUpatoG.
B. Na umoAoyioete:
i. Tnv mepiodo.

ii. Tnv Taxutnta 6iadoong Tou KUPAToG.
iii. Tn dwaopd @daong Twv onpeiwv A Kat B tn xpovikn otiypn t,=3s.
Y. Na ypayete v e€icwon Tou KUPAToG.

6. Na oxeOlAoETE TO OTIYHIOTUTIO TOU KUUATOG TN XPOVIKN OTIYHN t,=4s.
TZ 2007

6. AUO OnPELAKEG TINYEG APHUOVIKWY Kupdtwy My kat M, mou améxouv Petalu Toug

4 cm eivat ouvOedepéveg pe Tov (010 Oleyéptn. Tn xpovikh otiypn t=0 ot mnyég

apxilouv va eKteAoUV TaAdvtwon, OnpoUpywvtag Kupata ta omoia diadidovral
cm

XWPIG ATWAELIEG EVEPYELAG OTNV FTNAVEIA 1IVOOIT LIS gax(n’nta v=10 §

I'hG;—I— 3cm

Mz
‘Eva onpeio I g empdvelag tou uypoU améxel amé tnv mnyn M, amoctaocn 3cm.

H eubeia M,X eival kaBetn mavw otnv gubsia MM, OMWG Paivetal 6To oxnua.

a. Na avagépete tn ouvbikn Tou TPETEL VA IKAVOTIOLEITAL WOTE OTO onpeio X va

mapatnpeitat evioxuon.

B. Na umoAoyioste tn Olagopd Opopou Ax Pe tnv omoid ta KUPATa @TAvouv oTo

onueio X.

Y. Na umoAoyiocete tn xpovikn oTiypn otnv omoia apxilel n cuPBOAN TwV KUPATWY OTO

onueio X.

6. Na dlepeuvnoeTe av oto onyeio X mapatnpeital evioxuon N amooBeon otav ol

TNYEG EKMEUTIOUV KUMata ocuxvotntag f=12,5 Hz.

€. Me tn BonBela tou Oleyéptn AUEAVETAL E CUVEXN TPOTIO N CUXVOTNTA TAAAVTWONG
TwV TNYWV Kat mapatnpouvial Oladoxikd pEylota Kat €AAXIota Tou TAATOUG

TaAdvtwong tou onyeiou X.  Na €€nyACETE TNV TApATPNCN AUTH.
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2008

7. M opdda pabntwv HEAETA OTO EPYACTAPIO TO PALVOHEVO TNG OCUMBOANG Twv
UGATIVWY KUPATWY. XE MO £pyactnplakn Aekavn Kupdtwv (ripple tank) n opdda
ONHIoUpYEl KUKAIKA KUpAta ta omoia cUPBAAAOUV. ZTO OXAHA QAIVETAL N YEWHETPIKN
pop@n TNG GUUBOANG Tou emtuyxdavouv. Ot KUKAoL Osixvouv ta opn Kat Ti§ KOAAOES TwY
KUMATwV €vw ot TNyEG onpelwvovtat pe My kat M,. Ov ypappég AB, EZ kat AM ovopalovtat
umepBoAEg evioxuong kat ot ypaupég A, HM,, Ol, kat NI, ovopdalovtat umepBOAEG

amooBeong.

I
Yrepfoit atdofeons A : ce
B Yneppoin evicyuans

a. Na e€nynoete:
i. Tueivat n cupBoAn TwV KUPATWV.
ii. Mdte dnploupyseital evioxutiki cuPBoAR o€ €va onpeio Tou vepou.

iii. Mdte Onploupyeital kataotpo@ik cUPBOAN o€ €va onpeio Tou vepou.

B. To PUAKOG KUPATOG TWV KUPATWY ToU Tapdyovtal amo Tig 6Uo mnyEg eivat A=4cm. Na
umoAoyioete tn dlawopd Opodpou amd Tig 6Uo mnyEg My kat M, evag popiou Tou vepou TTou

Bpioketal otnv umepBoAn EZ.

Y. Na €€nynoste mola aAAayn oTn GUOKEUR TG ONUIOUPYIAC TwV KUPATWY UTOPEL va
KAVEL N OPAda TwV PadnTwy woTe va mapatnpnbei avgnon tou aplBpou Twy umePBOAWY

gvioxuong kat amocBeong.

0. Na meplypayete pe ouvtopia éva dAAo meipapa to omoio Oa mpaypatomoloucats 6To
EPYAOCTNPLO YIA VA HEAETACETE TO PAIVOUEVO TNG GUUBOANG TwV KUPATWY (Va dWoeTe éva
oXx£O10 TNG MELPAPATIKAG SlaTagng).

2009
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8. X1o oxnua @aivetal n melpapatikn oldtagn pe tnv omoia emrTuyxdvoupe tn dnuloupyia
OTAGIPOU KUPATOG o€ Xopon.

Fanmpa dovnTig /Ppaﬁ

CUYVOTITEN TpOyohic

\

Popidia

L T T T T T T T T

H ypa@kn mapdotacn Ogixvel AeMTOPEPELEG ad U0 GTLYHIOTUTIA TOU OTAGCIHOU KUHPATOG.

2tn B€on pndév Bpioketal o dovnTAG.

Metatomon

0 0.2 04 06 08 L0 12 L4

, AméoTacn amd To doviTi (m)
NC[ Xpncluo"olnc&tc LI YlJu\-{Jlr\l] IIU'JUULUUI] Ylu \ASY UlJClLC-

2

—ro

. To PAKOG KUPATOG TOU OTAGIHOU KUHATOG.

i. Tn B£on evog deopoU Kal plag KoAiag.

B. To mo mavw oTdclHo KUPa Onploupyeitat amd dUo tpéxovta Kupata. H ocuxvotnta
Tou dovntn sivat 60 Hz.

i. Na umoAoyioete TNV TaxutnTa TwWY 600 TPEXOVTIWY KUPATWY OTNn Xopon.

ii. Na Bpeite n BepeAwdn cuxvoTNTA TOU OTAGIHOU KUHATOG.

iii. Na Bpeite tn ouxvotnta tou dovntA yla tnv omoia Ba oxnuatiovrat duo avti €L
KOIAieg (Bpdxot) otn xopdn.

Y. H taxvtnta diadoong u, Tou £yKAPOoLloU KUHPATOG o€ Hia xopdn divetal amd tn oxéon

U = '\/%, omou F €ivat n tdon tng xopdng Kat p €ival n ypappikn tng mMUKVOTNTA.
XpNGIHOTOLWVTAG TNV Mo MAvw TElPAPAtiKh Oldtaln va meplypayste £va meipaya mou

Ba mpaypatomoloUcate yid va emBeBalosTe 0Tt N TaxUtnTa v givatl avaioyn g +/F.
TNV TEPLYPAPN 0AG VA YPAYETE Ta PEYEDN Ta omoia Ba PETPACETE Katl TNV avaAuon Twv
HEYEOWYV auTwy.

2009
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9. a. Na ypayete U0 OlaopEg HETAEU TPEXOVTOC KAl OTAGIHOU KUHATOG.

B. H xopdn Tou Mo KATwW oXNPATog MAAAETAl Je ouxvotnta 40Hz .

Talaviotng

i. Xtn xopdn é£xel OnpoupynBei otdoipgo KUpa, Omwg @aiverat oto oxnua. Na

TEPLYPAWYETE WG ONHIOUPYEITAL TO OTAGIHO KUPA OTn Xopon.

ii. Molo/mowa amod ta onpeia K, A kat M eivat dsopol kat molo/mola eival KotAieg;
A

fii. Na ypdyete 600 onpeia mou améxouv petasy toug 4 .

iv. Na oxediaoete tn pop@n mou Ba €xel n xopdn, av SUTAACLACTEL N GUXVOTNTA HE TNV

omoia mAaAAstat.

v. Mooco mpémel va petaBAnBei to BApog Tou cwpatog X woTe oTn cuxvotnta twv 80 Hz

n Xxopdn va MAAAETAL YE TN HOPPH TOU GXNHATOGC;
TZ 2009

10. To oxiua 1 Osixvel Yla oglpd popiwyv Tou agpa mou Bpiokovtal otny idla ypappn

Kabwg emiong Kat tn B€on WoppoTiag Tou KABe popiou.

e ]
Ixnua 1

. e T T T e T B R
..ma1234 5 6 7 8 010111213 14 15 16 17 18 192 20 21
Txfua 2

CevwnTpIa ZUXVOTATWY

a. ‘Eva tpéxov nxntikd kupa Swadidetal amd aplotepd mpog Ta OEld KAtd PNKOG TNG
YPAUHAG TWV Hopiwy ToU agpa Kal BETEL o€ TAAAVTWON Ta Hopld. To oxnpa 2 Jeixvel TIg
B€oclg Twv 21 popiwv ToU OXAHATOog 1 o€ pla XpoVviKA oTiydn t. Ot KATaKOPUPES PIKPEC
YPAUHEG OEIXVOUV TIG BECELG LGOPPOTIIAG TWV HOPIWY.

i. Me Bdon 1o oxApa 2 va eENyNCETE ylati TO NXNTIKO KUA €ivat SIAUNKEG.
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ii. H amootaon petafl twv popiwv 1 kat 21 eival ion pe 2 pAKN Kupatog. Na
XPNOIHOTIOINCETE TO OXAUA Yld va avagéPete GUO omoladnTIOTE HOPLd TA OTOoia ATTEXOUY
HETAEU TOUG amootaon ion PE To PAKOG KUPATOG.

iii. Na ypdyete mowa amd ta 21 popla Tou oXNPAtog 2 Bpiokovial 6€ KEVIPO MUKVWHATOG
Kdl TTold O€ KEVTPO ApalwHATOoG.

B. To PEYAQWVO TOU OXAMATOG 2, TOMOBETEITAL TWPA AMEVAVTL ATO €vd KATAKOPUPO

T0iX0, OTWG PAIVETAL OTO EMOUEVO OXNHA.

peyaguvo

FevvrTpia
FUXVOTATWV

Metakivoupe €va aiobntnpa NXou KAtd PAKOG TnG €uBeiag Al kal mapatnpoupe OTL
avixveUel OladoxIKA PEYIOTA Kal EAAXIoTa otny €vtaon ToU NXou.
i. Na e€nynoste v mo mavw mapatipnon.
ii. Av n taxUtnta dwadoong tou nAxou eivat 340 m/s KAl n YEVVATPIA GUXVOTATWY
pubpiletal otnv Tun Twv 1360 Hz, va umoAoyicete TNV amootacn PETAEU U0 SLASOXIKWY
eAaxiotwv Tou nXou.
iii. Na e€nynoete katd moco Ba pmopouce va cupBEl To avopevo tng mepiBAaong Tou
nxou ouxvotntag 1360 Hz, av umipxe €va TETPAYWVO AVOlyHd OTOV TOiIXo TAATOUG
0,25 m.

2010

11. Zto oxnua @aivetat n dwdataén tou melpduatog tou Young. H mnyn ekmépmel

’
“(‘\\lnvﬁl.\l IATIVN (INNC

L]
_ -_ B
O
S —
—
. __________________________ Lo (| 5.3 cm
—
S: 7 —
—
- -__ i
MAakidio MNéTaopa —
Qe oo sy ormmem pome e o ey oo . D0 KEVTPIKA) QUITENT] TIEPIOXT] |
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B. Na e€nynoete pe méon dlapopd pdacng cuvavtouvtal Ta KUPata amd TG OXIoHEG S, Kat
S, 0TO KEVTIPO TNG YWTELVAG TEPLoXng P, Tou TETACHATOG,
Y. Ta va peTpiooupe 1o PAKOG KUPATOG TNG akTivoBoAiag evog laser xpnoldomotnoaye
™ Owdtaén tou oxnuatoc. H aktivoBoAia mpoomintel KABeta oto MAAKIOWO OUTAAG
OXIOUNG TOU omoiou ol TapdAAnAeg oxiopég améxouv 0,30 mm. To métacpa Bpioketal o
amootaon 3,10 m amd 1o mAakiolo.
i. Na xpnollomoloete tO OXAPA yla va umoAoyicete tnv amootacn petaglu Ouo
OLAdOXIKWY (PWTEIVWYV TTEPLOXWV.
ii. Na umoAoyioete T0 PpiKog KUpPATog Tng aktivoBoAiag laser.
6. To mAakidlo avtikabiotatal pe aAAo, tou omoiou ot dUo TapAAANAEG OXICHEG ATTEXOUV
petagl toug amootaon 0,15 mm. Na e€nynoete mowa aAAayn Oa mapatnpnbei oto
nétaopa.

2010

12. A. Ze AekAvn TIOU TIEPLEXEL VEPO, Ol TNYEG S, Kal S, mapdyouv appovikd Kupata ta
omoia €ivat og @daon PETall Toug. XTO MAPAKATW OXNHA £XOUV OXEOIAOTEL PE OUVEXEIC
KUKAOUG Ta Opn Kal He OLOKEKOHUHEVOUG KUKAOUG Ol KOWAAOEG TWV KUMPATWY ToU

TPOKUTITOUV amo KABe mnyn.

e molwa amd ta onpeia A, B, I kat A TPOKUTTEL EVIOXUTIK GUHMBOAR Kal o€ Told

KATACTPOWPLIKN CULBOAN;

B. Na ypdyete 0uo Sla@opEg PHETAEU OTAGIHOU KAl TPEXOVTOG KUUATOG.
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. Zto mo kdtw oxnpa ot mnyég My kal M, mapdyouv eykdapola appovika Kupata o€

paon. Xto JEco M tou subUuypappou Tunpatog MM, dnploupyeitat KotAia.

a. H ouxvotnta twv Kupdtwy eivat f = 5 Hz kat n taxutnta 6iddoong cm toug eival
cm

v =50 S . Na umoAoyicete T0 PAKOG KUPATOG A TWV KUPATWY TTOU TApdyouv ol TTNyEG.

B. H amdotacn petalu twv duo mnywv eivat MM, = 15 cm. Na umoAoyicete tov aplbud
TwV KOWALWY TTou oxnuati{ovtal HETASU TWV TNYWV.
T2 2010

13. A. Mua opdda madiwy cuvappoAdynoav t dlatagn tou oxXnPatog yua tn dnypoupyia
OTACIJWY Kupdtwy. H otabepry ouxvotnta tou Oleyéptn eival f=25 Hz. EméAe€av 1o
pnKog tng xopdng  L=0,8 m, kat tomoBetwvtag otabud, KatadAAnAng palag, métuxav va

dnHloupynoouv otn xopdn OTACIHO KUPA e GUO KOLAIEG.

L= 0,8m

MNa 1o TPEXoV KUPA TToU ONUIOUPYEL 0 OLEYEPTNG VA UTIOAOYIOETE:

a. To pnkog KUpatdg Tou.

B. Tnv taxutnta 61ddocng Tou oTn Xopdn.

B. Otwpoupe OTL TO OTIYHIOTUTIO TOU TO KATW OTACIHOU KUPATOG, ouxvotntag
f = 25 Hz, avtiotoixei otn Xpovikn otiyun t, = 0, Katd tnv omoia OAd Ta onpeia tng

Xx0pONg €Xouv Taxutnta pnoEy.
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o1 0, 03 0, 0 06 0 ,o"a x (m)
-1

T

a. Na oxedldoETE TO GTIYHIOTUTIO TOU OTAGIHOU KUHATOC YId TIC XPOVIKEG OTIYHEC &, = 4

T
Kalt t,= 2 og 600 Slagopetikd oxnpata, 6mou T n mepiodog Tou KUPATOC.

B. Na uToAOYIOETE TNV TAXUTNTA TAAAVTWONG TOU GNHEIOU A yia Tn XPOVIKA oTiyun t;.

Y. Na oxedldoete TG YPAPIKEG TAPACTACEL TNG AMOPAKpuvong y amd tn Béon

lOOPPOTIAC TOUG, O GUVAPTNON HE TO Xpovo t, y=Ff(t), yla ta onpeia A kat B tng xopodng,
oToug i0loug BadpoAoynpévoug AEoveg.

2011

14. 'Eva madi kdbetat otnv mapaAia kat mapakoAoubei ta uddtiva Kupard.

:u- &m >
I
]
I
|

To mo mavw ZxApa Oeixvel éva OTIYHIOTUTTO ToU UGATIVOU KUMATOG Kal Ml TAACTIKA

BapkoUAa mou Bpioketatl tn oTypn auth mavw o€ éva 6pog Tou Kupatog. To matdi

umoAdyloe 0Tt n amdotacn amd To 6pog mou Bpioketal n BapkoUAd PEXPL TO PEBEMOHEVO
givat 6m.

ApyOTEpa PETPNCE TO XPOVO TOU ATAITEITAL Yla va €KTEA£0EL n BapkoUAa pia mARpn
TaAdvtwon Kat Bpike Ot sivat 2s.

Ma to mo mavw uddtivo KUPa va umoAoyioeTe:
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a. To pnkog KUpAtog. B. Tn ouxvotnta. Y. Tnv taxutnta oiddoong.

Tz 2011
15. H dwdtagn tou Ixnpatog 1 XxpnolPomolBnKe yia tn dnyloupyia oTacipou KUPATOg o€

xopOn, PAKoug 2 m. ‘Otav n cuxvotnta tou taAaviwtn €ivat 40 Hz, 1o otdcipo KUpa otn

xopdn £XEL TN HOPPN TIOU @aivetal oto Ixnua 1.

< 2 I >

TahavTwTic

Zxfipa 1

a. Na g€nynoete mwg dnuloupyeital To oTtactyo Kupa.

B. Tt ovopaloupe O£GHOUG KAl T KOLWAIEG O€ £va OTAGIHO KUHQ;

Y. Mota sivat n BepeAiwdng cuxvotnta tng Xopong;

0. Me mola ouxvotnTa MPEMEL VA TAAAVTWVETAL O TAAAVTIWTAG WOTE N Xopon va €XEL TN

HOop®N TOU GXAHATOC 2;

* 2 m »

T TahavTwThC

ETafpd

IXAHa 2 \

€. 210 XZXAHa 3 @aivetral To OTIYHIOTUTIO TOU OTAGIHOU KUHATOG Yld TN XPOVIKA OTiypn t,

Katd tnv omoia OAa ta onpeia éxouv taxutnta pnoév. Na oxedlACETE TA OTIYHIOTUTIA Yid

TIG XPOVIKEG OTIYHEG £, = t+T/4 Kal t;= t, +T/2.

TaAavVTWTHE
IXnHa 3 \

EmpéAeia: Mepkoupng MavayiwtonouAog - Quaikog www.merkopanas.blogspot.gr
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T2 2011

16. Xe €va TEVIWUEVO PaKPU gAatiplo (slinky) dladidstat £va tpéxov KUPA TOU OToiou
1o MAATOG €ival 6 cm. H mepiodog TaAdvtwong TS TNYNAS N omoia mapdyel To KUPa givat

0,40 s. To kKUpa Owadidstal o amootaon 1,96 m og xpovo 0,80 s.

a. Na umoloyioete:

i. TN ouxvotnTa TOU KUPATOG. ii. v taxutnta diadoong Tou KUPAToG.
B. Na ypayete tnv €€icwon Tou KUPATOG.

Y. Na umoAoyioete:

i. TN peTATOMIoN TOU Hopiou Ylag omeipag Tou eAatnpiou To omoio Bpioketal o€

amootaon 2,30 m and tnv mnyn 5 s YeTd tnv évapén TaAdvtwong Tng mnyne.

ii. TN pé€ylotn Taxutnta taAdviwong Twv Jopiwv tou eAatnpiou.

0. H taxutnta dwadoong tou KUPAtog au€avel PE TNV €MPAKUVON Tou €Aatnpiou. To
eAATAPLO EMPNKUVETAL £TOL WOTE N Taxutnta 6tddoong tng dlatapaxng va yivel dumAdola
NG APXIKNAG, EVW N CUXVOTNTA MAPApEVEL oTabepn. Na ava@EpETe T0 VEO PHNKOG KUPATOG

NG OLATAPAXNG. 2012

17. Z10 oXApa @aivovtdal td oTYHIOTUTIA £VOG EYKAPGLIoU KUpATog mou Oladidetal o €va
ENAOTIKO HEGO O OUO OLAPOPETIKEC XPOVIKEC OTIYHEG t Kal t+At. To KUpa Sadidetal amo

aplotepd mpog ta OedLd.

MerTatomiorn

HKpovikn ouyplrn f

EmpéAeia: Mepkoupng MavayiwtonouAog - Quaikog www.merkopanas.blogspot.gr
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a. Na avagépete av n xpoviki Olagopd At petagl twv OU0 OTLYHIOTUTIWV €ival pia

, , , , T
mepiodog T, N pion mepiodog -

B. XT0 oxnua £xouv onuelwdei 5 popla tou eAactikoU pécou, ta A, B, I, A kat E. Na

emAEEeTe U0 amod Ta popla autd ta omoia Bpiokovtat:

i. Ze @don. ii. Ze avtiBeon @dong.
Y. Na e€nynoete molo amod ta mévie popla A, B, I', A kat E Tou eAacTtikoU PECOU €XEL TN
peyaAUtepn pdaon.

Tz 2012

18. Xag {nteital va UTOAOYIOETE TNV TaXUtnTa O1adoong evog TPEXOVTOG KUHPATOG OF
xopdr). Oa xpnolPoToIcETE TN X0pdN Yld va SNHUIOUPYACETE OTAGIHO KUMA. [a To oKotd
autoé oag Oivovtal, £vag OovNTAG, Hla YEVVATPLA GUXVOTATWY, TpoxdAia, Bapidia, n
X0pOn Kal £€vag Xapakag Tou £VOC HETPOU.

a. Na oxedidoste v melpapatikn Owatagn mou Ba OTACETE KAl va OVOUACETE Td
oldopa PEpn tG.

B. Na meplypdayete tnv melpapatikng oladikacia mou 6a akoAouBnoeste avagépovtag:

i. Ta @uolka pey€dn mou Ba PeTpoETE.

ii. To 6pyavo mou Ba XpNOLUOTTOINCETE Y T HETPNON TOU KABE YUOLKOU PeyEBOUG.

iii. Tov tpomO pe TOV OmMoi0 Ba TMETUXETE OGO TO AUVATO AKPIBECTEPO UTIOAOYIGHO TNG

Taxutntag Sladoong Tou KUPATog.

iv. Na avagépete pe molo Tpomo Ba xpnotponoinfouy ol HETPAOELG Yia va UTTOAOYLGOEL Nn
Taxutnta 6tadoong Tou KUPATog.
TZ 2012

19. ZntAbnke amod éva pabntr va UToAOYICEL TO PAKOG KUPATOG TWV NXNTIKWY KUHATWY
mou eKTEPTOUV OUO peyd@wva ML Kat M,. Ta duo peydgwva gival evwpéva he tnv idla
YEVVATPLA GUXVOTATWYV.

O pabnTtAg XPNGCIKOTOINCE TO HIKPOPWVO KAl TOV MAAHOYPAQO Yid va avixVeUoEL Tn B€on
TWV HEYIOTWY Kal EAAXIOTWY TNG €VTAoNnG TOU AXou Ta omoia Onploupyouvtal AOyw
OUUBOANRG. Ztn Béon K BPNKE TO KEVIPIKO HEYIOTO TOU NXOU, €Vw OTIC BEcElC A kal B

avixveuoe Ta pEylota mpwIng Kat 0eUTePNG TAENG avtioTolxa.

EmpéAeia: Mepkoupng MavayiwtonouAog - Quaikog www.merkopanas.blogspot.gr
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Likpodwvo

e - -- -

a. Na g§nynoste mwg o pabntng BeBawwbnke OtL To PEYLoTo K ATav To KEVIPIKO Kal OXL

KATOLlo AAAO PEYAAUTEPNG TAENG.

B. O pabntig pétpnoe TIg amootdocelg MB kat M,B kat tig Bprke 2,45 m kat 2,77 m
avtiotoixa. Na e€nynoete pe molov TPOTo Ba XPNCIHOTIOINCEL TIC HETPNOELS TOU Yyila va

UTTOAOYICEL TO HAKOG KUPATOG TWV NXNTIKWY KUMATWV.

Y. Na umoloyicete 10 PAKOG KUPATOG TWV NXNTIKWY KUUPATWV TIOU EKTEUTIOUV Td

peydowva.

0. H ouxvotnta mou eméAe€e o padntig otn yevvAtpla cuxvotntwy Atav 2000 Hz. Na
umoAoyicete TNV TaxUtnTd TOU AXOU.

€. H taxitnta Twv nXNTIKWV KUPATwV PETpNOnKE e akpiBEotepn HEB0BO eKeivn TN PEPA
Kal Bpébnke va eivat 340 m/s. Na avagépete duo mbavda o@aApata oto mEipaya ota

omoia o@eiAetal n SLAPOPETIKNA TIUA TNG TAXUTNTAG TTOU UTTOAOYICATE GTO £pwTnua (0).

ot. Na sionynBeite évav TpAmo TOU TPETEL VA AKOAOUBNRGCEL O PHABNTAG WOTE VA TETUXEL
000 TO OUVATO AKPIBECTEPO UTTOAOYIOHO TNG TAXUTNTAG TOU HXOU.
T2 2012

20. a. Na emAé€ete éva amod Ta Mo KATw MAKN To omoio Bswpeite ATl avTIoTOXEl o€
MNKOG KUHATOG HIKPOKUHATWY.

A. 1cm. B. 1 km. r. 10 m. A. 600 nm.

B. M opdda pabntwy mpayuatomoinos MEipAPA yid vd UTTOAOYICEL TN cUXVOTNTA TWV

HIKPOKUUATWY, XPNGIHOTIOLWVTAG TNV O KATW TEIPAPATIKA didatagn.

EmpéAeia: Mepkoupng MavayiwtonouAog - Quaikog www.merkopanas.blogspot.gr
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1p0QOBOTIKD HETOAAIKA
ETTHpAVEIT

_—
TTOUTTOE —

HIKPOKUUGTWY N o C

O 0£KTNG KATEYPAPE PEYIOTEG KAl EAAXIOTEG TIMEG KABWG Ol PabnTtég tov petakivouoay
KATd PAKOG TNG VONTNG YPAKUNAG TTOU EVWVEL TOV TTOUTIO HE TN HETAAAIKN EMPAVEL.
Xpnowomoinocav Tov xdpaka Tou 1 m  yld va Kataypdyouv Hia mpwin 6€on
(onpElwvVoVTAag TNy wg 1) Kat pua teAsutaia B€on otnv omoia 0 OEKTNG £0EIXVE EAAXIOTN
Tn.

Ta dedopéva mou Katéypayav ol padntég, emavaiapBavovtag TPELG PYopES To TEipapa,

olvovtal oTov o KATwW Tivakda.

ApiBuog Apyikn Bian GEkTn Tehikn Bion BékTn ApiBudg
LETPNONG aTo yapaka (mm) aTo Xapaka (mm) shayioTwy
1 200 475 20
2 320 573 18
3 420 705 20

i. Na €€nynoste ylati 0 0EKTNG TWV HIKPOKUHATWY EO0EIXVE PEYIOTEG KAl EAAXIOTEG TIHEG.
ii. Na umoAoyioete yla Kabe PETpnon To PAKOG KUKATOG TWV HIKPOKUHATWY.
iii. Na umoAoyicete Tn Péon TIUA TOU PAKOUG KUKATOG.
iv. Na umroAoyioeTe TN GUXVOTNTA TWV HIKPOKUHPATWY.
2013

21. a. Tuovopaloupe cupBoArR 6U0 KUPATWY.

B. To @atwvopevo tng cUPBOANG BpioKeL @appoyn oTnv avamapaywyn Tou NXou amo éva
wneako dioko (CD). H mAdyila own evog Tétolou Yn@lakoU GioKOU HOUGLKNAG @aiveTal O
pey£0uvaon oto o KAtw Oldypappd.

H katw empavela tou 6iokou amoteAsital amd KUPTWHATA KAl EGOXEC.

EmpéAeia: Mepkoupng MavayiwtonouAog - Quaikog www.merkopanas.blogspot.gr
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TRy GYN) TOU YL KoD SioKon

_I_. |_— B ml I |H_ 1]
/ DK TIVES (POITO] \

KR T EGOYN

T UNETI
L .--"'-'-'-'J - -
aser CEVEY VEXHTTS

Ma va akouoTel N Jouotkn, ATt G0N HOVOXPWHATIKOU (PWTOC CAPWVEL TNV EMPAVELA
Tou Oiokou. H déopn auth amoteAsital amd aKTIVEG PWTOC (PWTELVA KUPATA) Ol OTOIEG
ekmépmovtalt amo  laser. ‘Otav avakAdtat n O€opn, €va NAEKTPOVIKO cuUoTnpa Ttnv
avixveUel Kal tn petatpémel o€ Axo. Otav ta @wtelvd KUpata avakAwviat oto i0lo
emimedo 1O oUCTNHA AVIXVEUONG KATAYPAPEL HEYLOTN £viaon ewTtog. ‘Otav HEPOC TNG

O£0UNG TTPOCTIMTEL O€ KUPTWHA KAl HEPOG TNG OE £00XN AVAKAATAl, OTWG OEIXVEL TO TIO
KAtw oxnua. Ta tungata A kat B tng avakAwpevng O€opng Otav GUYKAivouv otov

AVIXVEUTH GUUBAAAOUY KATACTPOPIKA.

EG0YT] 2003

1""' i1

OO

a7/ /3O
)

T T T

A B A
Na e€nynoste:
i.  TMote oupBaivel Katactpo@lK CUUBOAN Kal TOlo €ival To AMOTEAECUA TG OTNV
£VTaon Tou PwTOG;
ii. Na e€nynoste mou o@eiAetal n KATAGTPOWIKN GUPBOAN otnv mepimtwon autn.
Y. Ztnv mpaypatikotnta n 0éopn @wtog amd to laser mpoomintel KdBeta ota
KUPTWHATA KAl OTIC €00XEC OMWG OEIXVEL TO MO KATW OXAHd, KAl OTn OUVEXEL

avakAdrtat.

1 [ I {;ﬁl 1 U UU L
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To pnkog Kupatog tng O€opung €ivat 500 nm. Na umoAoyicete to €Adxioto UWog h Ttou
KUPTWHATOG TTOU PTTOPEL va £XEL £vag YnPlakog 0ioKoG.
2013

22. 3TO TIO KATW OXAHA QAiVETAL TO OTIYHIOTUTIO £VOC OTAGIHOU KUPATOG Of Hia

xopdn, otav n taxiutnTta TaAAvIwong OAwY Twv Hopiwy TG XopdNng sivat Pndév.

FevviTpLa bovntrg Xopén

TUYVOTHTWY N \

Tpoxohio

BoplbLo

a. Na avagépete moon eivat n dlagopd daong HETAlU Twy onpeiwv A Kat B tg xopdnc.
B. Na oxedldoete TO OTIYMIOTUTIO TOU OTAGIHOU KUHATOG Otav Ba €xel mepAcel XpOvog
HoNG TEPLOOOU.

Y. O apBpog twv Bapdiwy aufavetal, EMOPEVWS N SUVAMN HE TNV OTTOid TEVIWVETAL N
xopdn aufaverat.

i. Na egnynoete mwg 6a petaBAnBei n taxutnta pe tnv omoia dtadidetal To TPEXOV KUHA
otn xopon.

ii. Na e€nynoete av Ba cuvexioel va dnuloupyeital otdolgo KUPa otn xopdn HETA TNV
avgnon tng OUVANNG TTOU TNV TEVTWVEL.

0. 210 Mapakdtw oxnpa @aivovrat 4 onpeia tou otdoigou KUPAtog. Na ypayete molo

amo autd sival 0sopdg Kat Tolo £ivat KolAia.

2013

EmpéAeia: Mepkoupng MavayiwtonouAog - Quaikog www.merkopanas.blogspot.gr
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23. M padntpla tpaBd pe dAKTUAO Tou Ge€loU TG XEPLOU Hia Xopdn TNG AKOUGTIKAG
KIBdpag tng. Xtn xopdn Onploupysital otdolpo KUpa Omwg @aivetal oto oxnpa (i). H
pHadnTpla Kataypdael pe aodntipa nxou tn OgpeAlwdON OUXVOTNTA TOU NXOU TTOU
Tapdyetal amo v TAAAvIwon tg Xopdng. XTn CUVEXELD eEmMavaAauBAvel TNV TAAAvIwon
NG (0lag XopONnG O€ PIKPOTEPO HAKOG TNG, TATWVTAG TNV o€ Oldgopa onpeia tng pe

OAKTUAO Tou aplotepoU xepLoU TG Omwg deixvel To oxnpa (ii).

yopon

, e
O TR

Jopd1

— OOKTUAD
(i) %ﬁ%

H padntpla xapacosl Tn ypAd@IKA mapdotacn tng OePeALWOOUC cuXVOTNTAG f TOU

NXou, o€ cuvdaptnon He To PRKog L tng xopdnig mou taAaviwvetat. H e€icwon tng

53,2
7

KAUTTUANG TNG YPAPIKAG TTapdactaong ivat f, =

170

T ——
BN

130

e _ \

PepeAunbng ovxvotnta (Hz)

/

~
=}

0,30 0,35 0,40 0,45 0,50 0,55 0,60 0,65 0,70
Hrikog (m)

a. Na amodeifete 0TI N BgPeAIWONG GUXVOTNTA TOU NXOU TIOU TTApAyeTal o€ KAOE
mepimtwon Sivetal amd tn oxéon fo = —~, Omou v eivat n taxutna 5iddoong Tou
KUpatog otn xopdn.

B. Na Ociete o0T1 n taxutnta 6iadoong Tou KUPatog otn xopdn sivat 106,4 m/s.

EmpéAela: Mepkoupng MavayiwtémouvAog - QUGIKOG www.merkopanas.blogspot.gr
21




©fuata Eéstdoewv Kompou

Y- Na umoloyioete tnv tdon tn XopdNAg n omoia €XEL  YPAUMIKA  TUKVOTNTA
7,4x103kg/m.

6. Na e€nynoete yati n ypagwkn mapdotacn 6a PETATOMOTEl TMPOG TA TMAVW OF
HEYAAUTEPEG OUXVOTNTEG OTav aunbei n Tdon Me TtV omoia TEVIWVETAL n Xopdn.

€. TpaBwvtag tnv €AelBepn xopdn KAl AKOUHTWVTIAG TNV TAUTOXpova eAa@pd HE TO
OAKTUAO TOU QaplOTEPOU XeEPOU  OTO HECO TG, N padntpua tn BAEmel va

TAAQVTWVETAL OTTWCE OTO CXAHA.

Na avtAncste mAnpo@opia amo tn YPAPIKA TAPACTACN YId VA UTTOAOYIOETE TN oUXVOTNTA
TOU AXOU TIOU TTApAYETal 6TNV MEPIMTWoN auth.

2014
24. Xto oxnpa @aivovtal ot umePBOAEG evioxuong mou oxnuatiovral o€ emM@AvELA
vepoU peTa amd cuuBoAn dUo USATIVWYV KULATWY ToU mapdvovtal amo Tig mnyeg M, kat
M,.

H taxutnta dwado al n ouxvotTnTd tng

YmepBoAn
evioyuong

TNYNG ToU Ta map
a. Na opioete 10
B. Na umoAoyicete Tn dlagopd OpOHoU Tou onpeiou A amd Tig dU0 TNYEG TWV KUPATWY
M, kau ,.
Y. Na avagépete mowa 6a givat n aAAayn otov aptbud twv umepBoAwy Otav n cuxvotnta
TaAdvtwong twv oUo mnywv M, kat M, augnbsi.

Tz 2014
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25. a. Na ypdayete TIg ouvOnkeg evioxuong kat améoBeong OUO KUPATWY TOU
OUPBAAAOUV, HE avagopd oto PAKOG Kupatog. Ta ouo Kupata mpoépxovral amo Ouo
oUPQWVEG TNYEG, TTOU Bpiokovtal o gpdaon.

B. H ouokeun Quincke Tmou @aivetal oto OXAUdA, XPNOIKOTOLEITAlL yid TN HEAETN TNG

OU”BOAI”IQ t[.\\l n\ll‘\'l'llll.’\\l Illlllfil'l'l.\\l x

r o
\ / P
— AT

-—

(G 8 ))
+T> [1] [|
!+\A
==
mnyn nxou

Hxntikd KUpata amod tnv mnyn fAxou (dlamacwy) elcEpxovial otoug cwAnveg ABIN kat AET,
@Tavouv otnv £€000 I Kal GUPBAAAOUY €ITE EVIOXUTIKA £(TE KATACTPOWIKA. TO ApLOTEPO
HEPOG TOU owAnva AEM €xel auetdBAnTo pnAKog, evw to Oe€ld Tou PEPOC OAlGOaivel
HEOA-£€wW, OMWCG OEIXVEL TO OXAPA, WOTE TO PNKOG TNG dladpopng ABIM va petaBaAAstat.
i. 'Otav o cwAnvag ABI givat TeAeiwg KAELOTOG (TO AVOLYHA X OTO OXAHA ival pndév) ot
oladpopég ABIM kat AEM €xouv To (010 pHAKOG Kal Ta KUPATA Tou (Pptavouv otnv €§odo I
OUPBAAAOUV evioxuTikd. Na e€€nynoete ylati mapatnpeital evioxuon Twv NXNTIKWY
Kupdtwy otnv €§odo I.
ii. Na €€nynoste mdoo Oa mpemel va oAoBbroet mpog Ta £€w o cwArvag ABI (avotypa x
OTO OXNpa) wote va mapatnpnbsi 1o mpwto eAdxioto otnv €€odo . Na Owoete tnv
amavinon oag o€ 6XEon PE TO HAKOG KUPATOG.
iii. Na e€nynoete moco Oa mpeEmel va oAwobnoel emmAéov o owAnvag ABIN wote va
napatnpnBei to 6eUTEPO €AAxIOoTo. Na OWOETE TNV ATAVINGN 0AG OE OXECN HE TO PNKOG
KUHATOG.
iv. Ze pla PEAETN NXNTIKWV KUPATwY, cuxvotntag 1000 Hz, to davolypa X yla 1o mpwto
geAaxioto eivat 8,4 cm. Na umoAoyioete tnv TaxUTNTd TOU NXOU HECA OTOV aépa Tou
ocwAnNva.

2015
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26. H meipapatikn didatagn tou oxnuatog OEiXVeL €va Katakopu@o eAATiplo, 6To

oToio oXNUATIOTNKE OTAGIHO OLAUNKES KUKA.

————— akAOvNTO onueio

o _E - DEOgpGg
. T KOIAia
¥Apakag ]

&
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N [ dovnrrg

m i

s S /
o | m— o

[
o o P

a. Na avagépete Tt givat o Oeopdg Kat Tt eival n KOWAid 0To oTAGCIHO KUKA GTO EAATAPLO.
B. Na e€nynoete ylati dnploupyeital oTAcIHo KUKA OTO EAATHPLO.
Y. O xdpakag oto oxnpa €xel wg PIKpotepn umodiaipeon to 1 cm. Na XpnoloTOlNCETE
TO O TMAVW OXNAHA, Yld VA UTOAOYICETE TNV Taxutnta O1adoong Tou TPEXOVTOG KUPATOG
oto gAatiplo. H cuxvotnta tou 60vNTH OTN CUYKEKPIPEVN TIEpimTwon gival 20 Hz.
6. H taxutnta d1adoong Tou TPEXOVTOC SIAUNKOUG KUPATOG 0To eAAThplo e€aptdatal Hovo
amod tn otabepd Tou €AATnPiou, TO PAKOG TOU TEVIWHEVOU EAATNPIOU KAl TN YPAHHIKA
TMUKVOTNTd tou. Na e€nynoste mowa aAAayn 6a mapatnpnBei otn HoOp@H TOU CTAGIHOU
KUpatog, otav aufnbei n ouxvotnta tou Oovntn Kalt Ogv Yivel AAAn aAAayn otnv
nelpapatikn oatadn.

2015

27. XTto OXNHA Qaivovtal Ol IoOYACIKEG EMPAVELEG TTOU TTapdayovTal amd GUO CUYXPOVEG
mnyég My kat M, ot omoieg eival ouvoedepéveg Pe v dla yevvAtpla cuxvotntwy. Ot
mNYEG OnHIoUpyoUV £YKAPOold KUPATA Of €MpAvela vepoU. H pla 1co@actkn em@avela
améxel amd v €mMOUEVN N TNV MPONYOUMEVN €va pNKog Kupatog. Emiong n kabe mnyn
améxel amo TNV MANCLECTEPN LOOYAGCIKN EMPAVELd TNG £va PNKOG KUpPAtog. H taxutnta
O1dadoong Twv KUPATwy oTo vepo eival u = 0,06 m/s KAl n ouxvotnta tng KABe mNYNg
givat f=2,5Hz.
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gD

a. Na ypayete Tov oplopo TG GUPBOANG TWV KUPATWY.
B. Na umoAoyio€Te TO PNKOG KUPATOG.
Y. Na umoAoyicete tn dlagopd 6popou Tou UAIKOU onpeiou A (BAEme oxipa) amd Tig duo
mnyEg.
0. Na ypayete éva tpoémo He tov omoio Ba aufnbei o aplOPOg TWV LCOPACIKWY
EMPAVELWY OTO MO TAVW OXAHd, Xwpig va aAAdgel n amdotacn Twy OU0 TNYWV.

T.2. 2015

28. To oxnpa deixvel OUO peyawva ouvoedepEva HE TV (0ld YEVVATPLA CUXVOTHTWY.
‘Otav ta peydagwva Bpiokovtal otig Béoslg A kat B o akpoatng mou Bpioketal o€ i0gg
amooTdocelg amd ta 0U0 PEYAPwYa akoUEL TO PEYIOTO o€ £viacn nxo. ‘Otav 1o PEyapwvo
otn 0éon A petakivnBei otn Béon I, xwpic va aAAGEel n cuxvoTNTA TNG YEVVATPLAG Kal
XWPIG va PeTakivnBel to aAAo peyagpwvo amod tn B€on B, o akpoatng otnyv idla B£on mou
Bplokotav apXikd HOAIG Tou avtiAapBavetal Tov nxo amd ta duo peydapwva. H 6éon I
glval n mpwtn Béon Katd prRKog tng eubeiag Al mou cupBaivel auto.
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a. Na ypayete katd mdéco ta nxntikd KUpata otov aépa eival eykapola n Olapnkn
KUpara.
B. Na ypdayete pia Ola@opd MHETASU TwWV NXNTIKWY KAl TwV NAEKTPOHAYVNTIKWY
KUMATWV.
Y. Na e€nynoete ylati o akpodatng otny mo mavw £lKOva POALG Tou avtiAapuBavetal nxo
otav ta peydgwva Bpiokovtal otig B€oelg B kat I avtiotoxa.

0. Na oxedldoete pla melpapatikn Odataén pe tnv omoia HMOPOUUE va TETUXOUHE
oTdolpo NXNTIKG KUpa. Na ovopdoete ta Olagopa PéEpn TG MEPAPATIKAG Stdtagnc.

T.Z. 2015

29. AuUo ouyxpoveg mnyég My kat M, apxifouv va dnploupyolv £ykapola KUPAta otnv
EMPAVELA TOU VEPOU TN XPOVIKN oTyun t = 0's.

H e€iowon ¢ TaAdvtwong tng Kabe mnyng oivetal amo tn oxéon y = 2nu(5mt) omou vy
o cm kKat t oe s. '‘Eva onueio I NG EMQPAVEIAG TOU VEPOU ATEXEL ATTOOTACN
ry=4m amod tyv nnyn M, kat amoéotaon r, amnd tnv mnyn My, e r, > ry. To KUPa and
v mnyn M, @tavel oto onpeio X tn xpovikn otypun t; = 0,4 s kat amo tnv mnyn M, pe

kabuotépnon At = 0,4 s.

z

ra

ﬂ1 nE

Na OlaTUTIWOETE TOV 0PIOHO TNG GUPBOANG KUPATWY.
Na Bpeite tnv taxutnta S1ladoong KAl T0 PAKOG KUKATOG TWV KUPATWY.
Na umoAoyiocste tnv anootaon r,.

Na OlepeUVAOETE WS GUUBAAOUY Ta KUPATA GTO GNHEio Z.

M o ®A

Na oxedldoete oe BaBuoAoynpévoug ASOVEG TN YPAPIKN TAPAoTaAcn TNG HETATOMONG
TOU onpeiou X oe ouvdptnon pe tOo Xpovo, y=f(t), yiaOs<t<1,2s.

Na Bswpnocte 0Tl TO MAATOG TWV EMPAVEIAKWY KUHATWY TAPAMPEVEL oTABEPd KATA TN
01ad001) TouG OTO VEPO.

2016
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30. To mo kdtw oxnpa Otixvel TNV TeEpAPaAtikn Oldtagn Tou XPnoLoTolEiTal OTo
neipapga tou Young. Xto TMAAKiOlo, TO omoio eival tomoBetnuévo MApdAAnAa peE TNV
0006vn, umdpxouv OUO CXIOHEG TTOU ATEXOUV HETAEU Toug amootacn a. H oBdvn améxel
amd to mAakidlo amoctacn D. TomoBeToUpE Pl TNYR HOVOXPWHATIKAG  aktivoBoAiag
(laser) otn pecoKABeETO TOU €UBUYpPAMPOU TPAMPATOC X,X,, TNG oTmolag n akTivoBoAia
TPooTMTEl KABETA 0T0 MAAKIOI0, KAl TTAPATNPOUKE PWTELVOUG KAl OKOTELVOUG KPOGGOUG

otnv 06¢

Laser 2
] — — — — — ————— —|-Ir_1 ------------
2;
D
MAakidlo SITAng
oxI0Ufig 08avn

a. Na ava@épete mold KUPATIKA @aivopeva oupBaivouv Katd tnv mopeia tng
aktivoBoAiag amd tnv mnyn PEXpL Kal Tnv obovn.
B. H mo katw wrtoypaia Oeixvel, UTTO PEYEBUVON, HEPIKOUG KPOOGOUG TToU Angenkayv

Tavw otnv 000vn Katd tn OlaPKELd TOU TTELPAKATOG.

i1l l;l;l %LILE & 1l

AV (L i\ Cirun 1) veur) Lo nor tpinuu ywietTuu npuuueys Ta wrapepete ve nuwa veul] TO
QW amd Tig OUO OXIOPEG HEXPL TNV 080VN:
i. Owavuel Tny i0la améotaon.
ii. mapoucialel diawopd dpopou 3A/2.
iii. mapoucialet dagopd dpopou 2A.
Y. Xpnowomolwvtag Ty o mavw Qwrtoypagia va umoAoyicete tnv andotaon HeTagu
0U0 OLAGOXIKWY PWTEVWY KPOOGWV.
0. Na avagépete TL 6a mapatnpndei otnv améotacn HETAEU TWV KPOoowY OTav:
i. pewdel n amdotaon mAakidiou SUTARG OXIOUNG - 000VNG.
ii. pewbel n amootaon petalu Twv GUO CXIOHWV.
iii. xpnowomoinBei Pwg PIKPATEPOU PRKOUG KUPATOG.
TZ 2016
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31. a. Na ypayete U0 SlapopEg HETAEU TPEXOVTOG KAl OTAGIHOU KUHATOG,.

(B) Opdada pabntwv ouvappoAdynoe tn OlWdtaén Tou OXNPATog yla tn Onuoupyia
otdolgou KUpatog. H ouxvotnta tou Oleyéptn eival f = 25 Hz. H xopdn €xel PAKog
L=0,8m.

Ot pabntég tomobétnoav otabud, KatdAAnAng palag kat métuxav va Onploupynoouv

oTn x0pdr OTAGIHO KUMA HE TIEVTE KOLAIEG.

ik

[EVVATRIO TUYVOTITLLY A

o " =
i 1 ™

_! GIeyEpTTG

A —  —

oToBpa

i. Na mpoodiopicste mola amod ta onpeia A, B, I', A, E, Z sival dgopoi kal mola ivat
KOIAIgG.
ii. Na avagépete méon eivat n dlapopd @Aaong PeTall Twyv onpeiwv A kat B, kat petagu
TwVv onpeiwv B kat E tng xopdng.
iii. Na umoAoyioete tn BgpeAlwdn cuxvotnta TNG X0pONG.
iv. Na oxedldoete oTO TETPASI0 AMAVINCEWV TN Hop@n Tou Ba €xel n xopdn av n
oUXVOTNTA TNG YEVVATPLAG CUXVOTATWY Yivel f = 10 Hz.

TZ 2016

32. A. g pa epyaotnplakn Aekavn Kupdtwv (ripple tank) mpokaAouvtat KUKAIKA
KUhata amd 6Uo TnyéG, Tou €ival o€ @don, Ta omoia cUPBAAAOUV (€1KOvVa). XTO GXAHA
@aivetal n YEWUETPIKA Hop®n TNG CUUBOANG TTou Tpaypatomoleital (0xt utd KAipaka). Ot
mNYEG onuewwvovtal pe My kat My, ol ocuvexeic ypAppéG amoteAoUV TIC UTEPBOAEC

EVIOXUONG KAl Ol OLAKEKOUHEVEG YPAHUEG TIG UTIEPBOAEG amooBeong.

EmpéAela: Mepkoupng MavayiwtémouvAog - QUGIKOG www.merkopanas.blogspot.gr
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a. Na g€nynoete Tt €ivat n cuPBOAR TwV KUPATWV.

B. Ot mnyég maAAovtat pe ouxvotnta 8 Hz. ‘Eva onpeio Bpioketat otn umepBoAn
amoocBeong HO kat améxel 10,0 cm amo tn pia mnyn kat 11,0 cm amo tv aAAn.

Na Bpeite T0 PKog KUPATOG TWV KUPATWY TToUu cUUBAAAoUY.

Y. Na umoAoyicete tn Olagopd tng amootacng Ax evog onpeiou, mou Bpioketal otnv
utrepBoAR evioxuong IK, amé tig duo mnyeg M, kat MM,.

6. Na g€nynoete 11 Ba mapatnpnbei otov apBud umepBoAwv cUPBOARG av au&nbei n
OoUXVOTNTA TWV TNYWV.

B. To mo KAtw oxnpa OeiXveL TNV KUPATOPOP®N Yid £€va OTACIHO KUPa o€ xopdn BloAtou
yla pa amd Tig appovIKEG oUXVOTNTEG TaAdvTwong. H ouxvotnta yla auth TNV apHoVvIKA
eivat 780 Hz. Xto oxnua ameikovifovtal ot B€celg NG X0pdNg Yld TIC HEYIOTEC KAl

UNOEVIKEG petatomioslg. Ta onpeia A kat B sival akAdvnta.

a. Na dsi€ete 0TL n TaxUTNTA TOU TPEXOVTOG KUPATOG 0T Xopdn ivatl mepimou 125 m/s.
B. Na umoloyicete To XpoOvo Tou xpelaletal To onpeio P otn xopdn yla va petakivnOei

amo tn B€on PEYLOTNG PETATOTIONG 0T B€0n PNOEVIKAG HETATOMONG Yid TPWTN Qopd.

EmpéAeia: Mepkoupng MavayiwtonouAog - Quaikog www.merkopanas.blogspot.gr
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Y. O BuoAwotiig mEdel tn xopdn oto onpeio I yla va pIKPUVEL TO PEPOG TNG XOPONG TToU
TAAAETAL. ITO O KATW OXApa @aivetal n xopdn va mAAAeTal otn BepeAlon cuxvotnta
avapeoa ota onpeia I kat B. To cUVOAIKO PAKOG TNG Xopdng mapapével 320 mm Kat n

amootacn avapeoa ota onpeia I kat B ivat 240 mm.

]
]
o — = :
]

320 mm >

F

Na umoAoyioeTe TO PKOG KUPATOG auToU TOU OTAGIHOU KUMATOG.
2017

33. ‘Eva eykdpolo TpExov KUpa Oadidetal Katd HPAKOG TEVIWHEVNG XOpOnG, amo ta
aplotepd mpPog ta Oefld. XTo MO KATW Oldypappa @aiverat n pop@n THAPATOG TNG

X0PONC OE HIa CUYKEKPLUEVN XPOVIKN OTLYHN (OTLyHIOTUTIO).

15 ¢
y(mm) K

/TN /TN

JFERSESEEFAR

Il

x({cm)

JEEE=EEE

N

M

-15
d. APIOHUIIUIWYLUG LU UIWYPUPHPU VU HPUOULUPLOE LE:

i. 1O MAdTOg Tou KUMATOG,
ii. 000 amo ta onpeia K,M,N kat I mou £xouv Stagopd @aong 2m rad (360°),
iii. 600 amo ta onpeia K,M,N kat I mou £xouv Stagopd @aong m rad (180°).
B. Na umoAoyioste tnv améotacn Ax petagu 0Uo onueiwy Tou KUPATog mou n dlawopd
daong toug sivat /2 rad (90°).
TZ 2017
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34. H e€iocwon evog Tpéxovtog KUPATog sivat:

- z(f x)
y =4nu2m|;—=

Ot povadeg PETPNONG TWV PUCIKWY HEYEBWY €ival o€ s Kat cm.
a. Na mpoodiopioete:
i. TO MAdTOG TOU KUNATOG,
ii. tnv mepiodo tou KUpaAtog,
iii. To pnKog KUuatog.
B. Na uTIOAOYICETE TN GUXVOTNTA TOU KUMATOG.
Y. Na umoAoyioete tnv taxutnta diladoong Tou KUPAToG.
0. To kUpa apxicel va owadidstat tn xpovikn otiyun t=0 s. Na oxeOldoETE TO OTIYHIOTUTIO
TOU KUHATOG TN XPOVIKA oTiyun t=1,5T.
Tz 2017
35. a. Na opioete 10 paivopevo tnG GUPBOANRG TWV KUPATWY.
B. Na ava@Epete Tn cuvONKN EVIGXUTIKAG GUPBOANG.
Y. AuUo nxeia tomoBetouvtal oe amoéotaon 2,0 m peTagl Toug MPooavatoAloHEVA oTny
i0la mAeupd, oto PECO HIAg HEYAANG Kal nouxng aiboucag. Zuvdéovtal HE yevvATPL

OUXVOTNTWV Kdl EKTEUTIOUV AXO0 TNG iO1ag oUXVOTNTAG KAl PAcNG OTWE PAIVETAL OTO IO
KATW OXAU~

A A
20 M = - mm oo m ] :
*B

‘Evag gabnung nepnata apya Kata PNKkog g EUDELAG AD KAL UKOUEL TNV €vVIAOTN TOU NXOU
va aufopswwvetal. Na eE€nynoete ylati akoUsl aUEOPEIWOELG TOU fXOU.

0. O pabntng otapatd os éva onueio OMoOU n €vtacn TOU AXOU €XEL TNV EAAXIOTN TIHA
™NG. O KABnyntAg TOTE AMOCUVOEEL £va Ao TA NXEia omoOTe 0 PABNTAG AKOUEL £VIOVO
nxo. Na e€nynoete ylati cupBaivel auto.

€. To amoouvoedePEVO KAAWOLO ETAVACUVOLETAL AAAA HE TPOTIO WOTE TA NXEia va ivat
TNY£G AXou o€ avtiBeon gdong. T diagopeg Ba mapatnpRoel o Habntig eav emavaAdBel

TO MEPMATNHA TOU OTIWG GTO £pWTNHA (Y).

T2 2017
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36. Tn xpovikn oty t = 0 10 eEAeUBEPO AKPO HIAG TEVTIWHEVNG XOPONG apXxilel va eKTEAEL
amAn appovikn TtaAdviwon amd tn 0éon ooppomiag pe Oetikn wkutnta. H Oievbuvon
01ddoong tou eyKApolou KUpatog mou dnploupyeital tautietat pe tn Oleubuvon tou dfova
Ox. Xto mo KATtw OXAUA @aiveTal TO OTIYHIOTUTIO TOU KUHATOG TN XPOVIKN OTLYHA

t, = 0,8 s. H mnyn tou kUpatog Bpioketal otn Béon x = 0.

0.4
El
= 04 f n't
0.2
[\
) [\
& w{m
—0.2 4
—0.4a
—0.G

a. Na xpnolpomotncete to Sldypappa yla va mpoodlopioeTe:
i. TO prRKog KUpatog A.
ii. TNV taxvtnta 6iddoong tou KUPATOG U.
iii. TN ouxvotnta taAdvtwong tng mNyNng Tou KUPATog f.
B. Na ypdyete tnv £€icwon Tou KUUATOG.
Y. Av n ouxvotnta Kat To MAATog Tou KUPATOg ToU Tapdayel n mnyn umodimAdctactouy, va
OXEOLACETE TO OTLYHIOTUTIO TOU KUHATOG TN XPOVIKN otyun ¢, = 0,8 s.
2018

37. To Oldypappa TAPIOTAVEL TO OTIYHIOTUTIO EVOG TPEXOVTOG KUPATOG Tou Oladidetal mpog

ta 0g€1d, ™ XpovikA otyun t; = 0,60 s.
15

ylcm)
10 =22\ TN
5// \\ // \\
0 >
g \50 / 100 150
5 \ X{cm)
_/
-10
N
-15
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2tn Béon x = 0 Bpioketal n mnNyn tou KUPAtog n omoia apxidel va TaAAvVTWVETAL T XPOVLIKA
otypn ¢, = 0.
a. Xpnoomowwvtag to Sldypappa va mpoodlopioETE :
i. TO MAdTOG TOU KUNATOG, ii. TO PNKog KUMatog, iii. tnv mepiodo tou KUpatog.
B. Na umoAoyicete tnv taxutnta O1adoong Tou KUPATOG.
Y. Na ypayete tnv e€icwon tou KUPATOG.
0. Na xapda€ete oe BaBpoAoynpévoug AEOVEC, TO OTIYMIOTUTIO TOU KUMATOG TN XPOVIKN
otyun t;, = 0,80 s.

Tz 2018

38. Mia opdda pabntwv xpnoldomoince TNV MO KATW Telpapatiky odatagn yua
Onuloupyia otdcipou KUPatog o xopon.

YEVVITTpIT

CUYVOTI| TV .
Fopon

BlEYEPTNC

arabpu

To pAKog TN XopdNng sivat 2,40 m. O SleyEPTNG TAAAVTWVETAL PE cuxvotnta 12 Hz kat otn
x0pdn ONHIoUPYEITAL OTAGIPO KUPA HE TPELG BpOXOUG OTMWG aiveTal 6To TMo TMAvw oXAua.
a. Na s€nynoste mwg Onyloupyeital To oTdcipo KUpa otn xopon.
B. Na umoAoYiCcETE TO PNKOG KUPATOG TOU OTAGIHOU KUHATOG.
Y. Na umoAoyioete tTnv Taxutnta 6tddoong Tou TPEXOVTOG KUUATOG 6T XopdH.
6. Na umoAoyicete Tn BePeALWON CUXVOTNTA TOU GTAGIHOU KUHPATOG.
€. Na oxedldoete 0T0 TETPASIO AMAVIACEWY 0AG TN Hop@n mou Ba €xel n xopdn av n
OUXVOTNTA TNG YEVVATPLAG GUXVOTATWY Yivel 20 Hz.
T2 2018

39. ‘Evag pabntng d€vel To €va Akpo €vOg oxolviou pnkoug 12 m kat palag 0,150 kg ot
akAOVNTO onpeio B, omwg @aiverat oto oxnpa. O pabntAg TEVIWVEL TO oxowvi amd tnv
€AelBepn akpn tou A, pe optlovtia duvapn pétpou 5 N, Kal To kKpatd optlovtio.

Tn xpovikn ottypn t = 0 o padntig BETeL TNV Akpn A o€ amAR APHOVIKA TAAAVTWON KATd tnhv
KAtakopuen Olelbuvon Kal mpog Ta TAvw, N omoia meplypdpetal amd tnv e€icwon:

y = 0,800 nu(5mt) (S.1.).
Empéewa: Mepkoupng lMavaywtonouvAog - Puotkog www.merkopanas.blogspot.gr
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(+)

a. Na O¢€i€ete OTL N YpAUHIKA TTUKVOTNTA TOU oXowviou givat y = 0,0125 —]:n& .

B. Na umoAoyicete tnv taxutnta 61adoong Tou KUPATOG.
Y. Na umoAoyiocete 10 KOG KUPATOG.
0. Na ypayete v €€iocwon TOU TPEXOVTOG APHOVIKOU KUUATOG TOU Tapdyestal amd tnv
Kivnon tng akpng A.
€. Na oxedwdoste o BabpoAoynuévoug AEoveG TO OTLYHIOTUTIO TOU KUHATOG TN XPOVIKN
ottypn t, = 0,300 s.
OT. 2TO OTLYHIOTUTIO TTOU OXEOLACATE OTO TMPONYOUHEVO EPWTNHA VA OXEOIACETE TO SlAVUCHA
NG TaxuTNTAg TAAAVIWOoNG (WKUTNTAS) Tou onpeiou mou Bpioketal otn Béon x = 2 m.

2019

40. ZtOo MO KATW OXAUA QAIVETAL TO OTIYHIOTUTIO €VAG TPEXOVTOG APHOVIKOU KUHATOG, TO
omoio dladidetal amd aplotepd mMpog ta Oe€ld PEoa o€ €va EAACTIKO PECO. ‘Exouv oxedlaoTel

Kal apBunBei pepika cwpatiola Tou EAAcTIKoU PECOU.

4 v(m)

7 19
0,02 6. 0.8 020 | .
5 000 4 17,00 4
o) Q x (m)
4 O\ 10 16 / N 22
o, Cr 0 O-0-0-0-0-0-0-0-0-0>
30,2 0,65 11 15./71,0 14
1 20"0 ‘ ‘ 32 qu ‘
-0,02 Q- "Q5o4
v

a. Na avagépete £éva cwpatidlo Tou EAAcTIKoU PECOU:
i. 1O omoio éxel pEylotn BETIKN PeTATOMION,
ii. TO omoio éxel pEylotn BETIKN emTAXuUvon,
iii. To pétpo Tng Taxutntag Tou omoiou eivatl péyloto.
B. Na mpoodlopicete Ta owpatidla Tou EAACTIKOU HECOU TA OTOld ATEXOUV MGG HAKOG
KUpAtog amo to cwyartioto 10.
T.Z. 2019
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41. Mwa opada padntplwyv €xel ONUIOUPYNOEL €va OTACIHO KUPA OE €Va TEVTIWHEVO GXOLVi.
27O O KATW OlAypappd @aivetal To OTIYHIOTUTIO TOU OTAGIHOU KUHATOC TN XPOVIKNA OTLYHN

to = 0, Katd tnVv omoia 0Ad Ta onpeia Tou oxolviou BpiokovTdal OTIC akpdaieg Toug BETELG.

10 -
y(em)

) VRN V4N

.. N

a. Na mpoodiopioete:
i. TO PAKOG KUPATOG TWV TPEXOVIWY KUHATWY TTOU £X0UV ONHIOUPYNGCEL TO OTAGIHO KUUA,
ii. TO MAGTOG TWV TPEXOVTWY KUUATWY TTOU £XOUV ONHPIOUPYNACEL TO OTAGIHO KUKA.

B. Na oxedlaoete, 01O TETPASIO ATTAVINCEWY 0AG, TO OTIYHIOTUTIO TOU OTAGIHOU KUHPATOG TN
r ’ T
XPOVIKN oTtypn &y = — .

T.Z. 2019

42. a. Na opicete TO PAIVOUEVO TNG CUUBOANG TWV KUHATWY.

B. Na e€nynoste mOte ONUIOUPYEITAL EVICXUTIKN KAl TIOTE KATACTPOWIKN CUHUBOAR o€ éva
ONHEio Tou PEoOU O1AG00NG TWY KUHPATWY.

Y. Z€ Jua epyactnplakn Aekavn kKupdatwy (ripple tank) mpokaAouvtal amd 6Uo TNYEG, ToU
gival og @aon, KUKAIKA KUpata ta omoia cupBAaAAouyv (BAETE €lkOva). XTO oXApA paiveral n
YEWUETPIKA Hopn NG OUUBOAAG Tou mpaypatomoleital (oxt umd KAigaka). Ot mnyég
onpewwvovtat pe My kat M,, ol cuvexeic ypappég amoteAolyv TG UTEPBOAEG evioxuong Kat ot

OLAKEKOHHEVEG YPAUUEG TIG UTTEPBOAEG amdoBeong.
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i. Ou mnyég maAAovtat pe tnv ida otabepry ouxvotnta. ‘Eva onueio Bpioketal otnv
umrepBoAnR amooBeong 2ng taéng, HO, kat améxel 10,0 cm amd tn pia mnyn kat 13,0 cm amd
™V AAAN. Na UTTOAOYIOETE TO PNKOG KUPATOG TWV KUPATWY TToU cUPBAAAoUY.
ii. Na umoAoyiocete ™ dlapopd tng amdéotaong Ax €vog onpeiou mou Bpioketal otnv
umepBoAn evioxuong 2ng taéng, IK, amo tig duo mnyég My kat M,.
iii. Na e€nynoete T Ba mapatnpnBei otov aplBud umepBoAwyv cupBoAng, av auénbei n
ouUXVOTNTA TWV TNYWV.

T.Z. 2019

43. XTO MO KATW oXAua @aivetal n meipapgatikn datagn mou xpnolgomoince pia opdadda
pHadntwv oto epyactiplo tng DUCIKAG yla va peAeTAoEL To meipapa tou Young. To oxnupa

OV €xel OXEOLAOTEL UTIO KAIMaKa.

p|

a. Na KatovopdoeTe TIG CUOKEUEG Kal Ta UAIKA, oTa oTmoia avtiotolxouv ol aptbpoi 1, 2
Kat 3.
B. Na ypdwete ta OU0 KUMATIKA @AlVOPEVA TOU Trapatnpouvtal Katd Tnv mopeia tng

aktivoBoAiag.
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Y. Z10 Mo KAtw OXApa @aivovial ol Kpooooi cUPBOANRG ToU gpgaviotnkav otnv 08ovn

Katd tn OldpKELa TOU TEIPAPATOC.

RS
AMN = O

E Z H 01 K I

0 Kpoooog K gival 0 KEVIPIKOG PWTEIVOC KPOooOG. Na YPAWETE OE MOLOUG KPOGGOUG TO
@w¢ and Tig OUO OXIOHEG PTAVEL YE:
i. Olagopd 6pdpou ion pe GUO PAKN KUPATOG,
ii. Olapopa pdaong m rad.
0. Na e€nynoete moleg aAAayEg Ba mapatnpnbouyv otnv 06ovn av:
i. xpnolgormoinBei aktivoBoAia peyaAutepng cuxvotntag,
ii. au€nbei n amdotaon D petal oXIopwY Kat 00ovng.
T.Z. 2019

44, Y10 MO KATW oXNHa ameikovidetal éva Katakopugo sAatnplo otabepdg k = 10,0 N/m
Kal apeAntéag padag, tou omoiou N pla dkpn €ival OTEPEWMEVN OE UNXAVIOHO TIOU TOU
aokel meplodikn e§wtepkn duvapn TG popng Fe = Fonp[(8m rad/s)t]. Ztnv dAAn dkpn
TOou eAatnpiou eival otepswpéva otabud palag m = 0,100 kg. Zto KATW HEPOG TwV
otadpwy gival otepewpévn pla akida apeAntéag palag. To clotnpa eAAtiplo - otadbud -
akida taAavrwvetal ge tnv emidpaon tng e€wteplkng OUvapng mou Oéxetal. Katd tnv
TAAQVTWOoN TOU CWHATOG N akida XTumd tnv npepn, optlovtia, em@avela uypou otav 1o
oUoTnUa Bpioketal otnv Katwrtepn 0éon tng TAAAvIwong tou. Mdavw oto uypo emMMAEEL
KOMUATL eAAOU, TTOAU HIKPpwYV OlaoTACEWY, TO omoio Bpioketal o amdotaon d = 12,0 cm
amod To onpEio Mou XTuTd n akida to uypo. O @eAAOg apxilel va tadaviwvetat 0,25 s
HETA amd TNV XPOVIKA OTIYHUN ToU XTUTNGE N akidd, yld TPwTn Qopd, TNV EMPAVELA TOU

uypou.

EmpéAewa: Mepkoupng MavayiwtémouAog - QUGIKOG www.merkopanas.blogspot.gr
37




©fuata Eéstdoewv Kompou

Moyovioude Goknong
eftreone Sovaung

=

oTasgsT

e Qelse

_"_,..-"'

A
=

a. Na umoAoyioete Tn cuxvaTNTa PE TNV OMoid TAAAVTIWVETAL TO GUCTNHA.
B. Na umoAoyicete tnv Taxutnta O1Adoong ToU TPEXOVTOG KUHPATOG Tou Onploupyeitat
oTNV EMPAVELA TOU UypoU.
Y. Na umoAoyicete 10 PAKOG KUUATOG TOU TPEXOVTOG KUUATOG Tou OnpIoUpYEiTal otnv
EMPAVELA TOU UYpOU.
0. H katakopupn amoctacn mou Slavuel o PeANOG o€ Xpovikd daotnpa 0,25 s gival
8,0 cm. Na umoAoyicete TO TMAATOG TOU TPEXOVTOG KUHPATOG TOU Onuloupyeital otnv
EMPAVELA TOU UYpPOU.
€. MpooBitoupe otabud wote n cuvoAikn pala va yivet m; = 0,200 kg.
To clotnua pubpiletal £Tol WOTE N akida va KTUTd TNV EM@PAVELA TOU Uypou Otav To
oUoTnua Bpioketal otnv KAtwtepn B£on NG TAAAVTWONG Tou.
i. Na avagépete av 0a petaBAnBei 1o PAKOG KUPATOG TOU TPEXOVTOG KUHPATOG TIOU
OnHloupyEital otny EM@PAVELA TOU UYPOU.
ii. Na avagépete av Ba petaBAnBei To MAATog TNG TAAAVTWONG TOU CUCTAHATOG EAATNPLO
- owa.

2020
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45. To mo katw oxnua (Zx. 1) Osixvel pua xopdn KiBapag. H xopdn eivat akAdvnta
oTepewMEVN o€ OUOo onpeia A kat B. ‘Otav n xopdn tTaAavtwvetal Pe tn OeUTEPN APHOVIKA

NG oUXVOTNTA, N CUXVOTNTA TOU AXOU TIou mapdyetat sival 216 Hz.

0,64 m

A B\

Xopon

o
_y_

oXnua 1

a. Na ava@épete mola mPEMEL va €ival n oxE€cn Tou PAKOUG TG XOpONng HE TO HAKOG
KUHAtog €10l woTe va givat duvatn n dnpoupyia oTAcIHou KUPATog oTn Xopdn.

B. i. Na PETAQYEPETE TO OXAPA OTO TETPAOSIO ATIAVINCEWY KAl VA OXEOIACETE TN HOPWN
NG X0pONg otav TaAavtwvetal Pe Tn GeUTEPN APHOVIKN TNG OCUXVOTNTA.

ii. Na umoAoyioete To PAKOG KUPATOG TTOU AVTIOTOIXEL 0TNn GeUTEPN APHOVIKA GUXVATNTA
TaAAvTwong tng Xopdng.

iii. Na umoAoyicete TNV TaxUTNTA TWV TPEXOVTWV KUPATWY oTn Xopdn.

Y. Metd to koUpdiopa tng KiBdapag mapdyetal pia avwtepn appovikh ocuxvotnta. O

TANGCIESTEPOG O0TO AKPO A deopOg améxel amootaon 0,16 m amd autd (Zx. 2).

0,16 m
0,64 m

i
“

L
o ::-f-

A /

—— = I —

XoPdh ka2

i. Na mpooollopioste TIg B€oclg Mou oxnuatifovtal ot umdAotmol decpol otn Xxopdn wg
TIPOG TO ONpEi0 avaopdg A.

ii. Na umoAoyicete TNV CUXVOTNTA TNG AVWTEPNG APHOVIKAG CUXVOTNTAG TTOU TTapdyetal.
0. Na ewonynBeite dUo TtpoOTMOUG e TOUG oToioug o KiBapiotag umopel va au€noel tn

BspeAwdn ouxvotnTa mou mapdaystat.

2020
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46. ‘Eva nxnTikO KUpa Oladidstal o pua agpla otnAn, amod aplotepd mpog ta 0e€ld. H
MO KATW YPAPIKN Tapdotacn Osixvel TIC opl{OVTIEG HETATOTIOEL, TWV CWHATISIWY Tou
aépa ouvaptioel tng Béong, otnv optlovtia dievbuveon. H cuvexng Kat n OLAKEKOHUUEVN
YPAUUR Ogixvouv TIC Opl{OVTIEC HETATOMIOEIS TWV CWHATIOIWY TOU aépa TI XPOVIKEG
oTIyHEG ¢, = 0 Kat t, = 0,882 ms, avticTolxa.

H meplodoc tou Kupatoc sivat peyaAutepn amod 0,882 ms.
y (mm)
4.0

3.0

2,0

1,0

3,0 X (M)

-4,0

a. Na ypayete molo KUpa xapaktnpidetal wg OLAaUnKEG.

B. Xpnolgomolwvtag To Slaypappa va UTToAOYICETE:

i. TNV taxutnta 6iddoong Tou KUPATOG,

ii. TNV KUKAIKA ouxvoTnNTa TAAQVTWOoNG TwV cwiHatidiwy Tou aépa.

Y. ‘Eva cwpartido tou agpa €xel tn BEon wooppomiag tou otn Bon x = 1,0 m.

Xpnogomolwvtag to dlaypappa:
i. va ypdyete mola eival n kateuBuvon Kivnong Tou T Xpoviki otiyun t, = 0.
ii. va Ocifete OTL TN XpovIKA otiyun t, = 0,882 ms To PETPO TNG TAXUTNTAG TAAAVTWONG
ToU owpatidiou givat 4,6m/s.
0. Xpnowomowwviag To Oldypappd, va mpocdlopiosTe TOUAAXIoToV pia B€on, otnv omoia
n mieon eival péylotn Kat TouAdxiotov pia B€on, otnv omoia n mieon eival eAAxiotn TN
XPOVIKN otiyun t; = 0.

2020
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47. T 1t HEAETN TWV OTACIHWY KUPATWY KAtd MPNAKOG TEVIWHEVNG XOpPONg

XPNOIHOTIOINONKE N MEPAPATIKA OlAdTagn Tou Mo KATw CXAHATOC.

TpoxaAia

Aleyepmg “\‘

a. Na ggnynoete yati donploupyeital oTaciyo KUPA Katd PRkog thg Xopong.
B. H xopdn éxel ynkog L = 1,6 m. Na umoAoyiceTe To0 HAKOG TOoU KUPatog mou dladidetat
otn xopon.
Y. Ztnv ida duata&n aAAdloupe HOVO TN GUXVOTNTA TOU OLEYEPTN.
i. Na oxedidoete, 010 TETPASIO ATAVINCEWY, TO OTLYHIOTUTIO TNG XOpONG av N cUXVOTNTA
TOU OLEYEPTN YIVEL N HION TNG APXIKNG.
ii. Na avagépete av 6a aAAa&el n taxutnta tadoong Tou KUPATog.
T2 2020

48. 'Eva gykdpolo KUpa, mou dladidstal Katd Pnkog pag xopdng, meptypd@etal amd tnv
efiowon: y = 8np2m( w5 — ). Ta prikn gival pETpNPEVA G€ €M KAt 0 XpOVog OE s.

a. Na mpoodiopioete:
i. ™ @opa dladoong Tou KUPATOG.
ii. 1O MAdTOC TOU KUPATOC.
iii. tnv mepiodo tou KUparog.
iv. 1O PnKog tou KUpatog mou dtadidetat otn Xopdn.
B. Na umoAoyioete:
i. TN ouxvotnta Tou KUUATOG.
ii. Vv taxutnta diladoong Tou KUKATOG,.
Y. Na umoAoyioete tn pé€ylotn taxutnta TaAdviwong Kabs onpeiou Tng xopdng.
T2 2020
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49. M opdda Pabntwy HEAETA TO PALVOHEVO TNG CUMBOANRG TwV USATIVWYV KUUATWY HE
pla Aekavn Kupdtwv (ripple tank). Xto oxniua mou akoAouBei gaivovtal ta KUpata mou
oupBAaAAouv Kabwg Kat ot umepBOAEG oupBoAng ( K ). Ta kUpata amd Tig 6Uo TnyEG
£XOUV PNKoG KUpatog A = 0,4 cm Kat otadepn dlagopd @paong UnoEv.

Ot opOKEVTPOL KUKAOL OEIXVOUV TA 0PN TWV KUPATWY.

Il
I

a. Na ava@Eépete Tn GUVONKN EVIOXUTIKAG GUHBOANG.
B. Na ava@épete 10 €i00G TNG GUPBOANG TTOU cupBaivel oTn pEcOKABeTo (uepBoAR yla
K = 0) kat va eEnynoete TNV amavinon odg.
Y. Na ypayete oe mowa amd ta onueia X, A, M kat N ta kUpata amo TG dUo TNYEG
@Tavouv pe tnv idla diagopd dpopou.
6. Xpnolgomolwvtag 1o oxXnua:
i. va mpoodiopicete TNV amoéotaon M,A, og cm.
ii. va avagépete ™ OlaPopd GPOHOU TWV KUHPATWY TOU (PTAVOUV OTO onpeio A amo Tig
ouo mnyég, o€ cm.
€. To kUpa amd tnv mnyn M, @tdvel oto onpeio N petd amd xpoviko dwaotnua At = 0,8s.
Na umoAoyiogte tnv taxutnta O1ddoong Tou KUPATOG OTNV EMIPAVELA TOU VEPOU.

T2 2020

50. AuUo Ttpéxovta appovika kKupata A kat B, tng idiag ocuxvotntag, Kivouvtal o€
avtifetn KkatevBuvon ote éva €AAOTIKO HEco. Ta OUO0 KUWATA ouvaviwvtal Kdl
oupBaAAouv. To amotéAeopa TG cUPBOANG Toug eival n diatapaxn I.

2TO OXNHA Paivetal £va OTIYHIOTUTIO TOU TPEXOVTOG KUpatog A kat tng owatapaxng T,

otnVv meploxn -6 m < x < +6 m. To oTLyPlOTUTIO TOU KUPAtog B dev @aivetal oto oxnpa.
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a. Na dlaTuTWoETE TNV apxn TnG UTEPBEONG TAAPwWY.
B. Me tn BonBela Tou GXAPATOG va UTTOAOYICETE TO TAATOG TOU TPEXOVTOG KUpATOG B.
Y. Na oxedldoete, OTO TETPAYWVIOHEVO XaAPTi Tou TeTpadiou oag, o€ BabpoAoynuévoug
A€OVEG, TO OTIYHIOTUTIO TOU TPEXOVTOG KUHPATOG B tnVv idla xpovikn otiyun mou O€iXVel To
O TAVW OXAHd, OTNV MEPLOXN -6 M < X < +6 m.
6. Eivat duvatov, €€ attiag tng cupBoAng Twv Kupdtwy A kat B, va dnuioupyouvtat 6to
€AAOTIKO PECo Oeopol oTAcIUou KUpatog; Na SIKaltoAOYAOETE TNV AMAvINoH Oag.
€. Eav n ouxvotnta twv kupdtwv sivat f = 2,0 Hz, va ypdyete tnv e€icwon tou
TPEXOVTOG KUPATog A, Bswpwvtag 0Tt To KUPa A dladidetal mpog Ta aplotepd Kal €XEL
onuloupynBei oto pakpivé mapeAbav.

2021

51. A. Na ypayete mwg emnpedletal n taxutnta dtadoong Kat To PAKOg KUPATOG £VOG
TPEXOVTOG APHOVIKOU KUMATOG o€ Hia xopdn HEYAAOU WAKOUG, €av OLTAAGLACOUME TN
ouxvotnta.

B. To éva akpo A plag eAdcTIKG Xopdng sival otepewpévo o Oleyéptn. To aAAo akpo
NG XopONg TEPVA amod pia tpoxaAia kat sivat cuvdedspévo og Bapidia palag m ta omoia
e€aokouv pla teivouca Suvapn T oT0 vAipa. To pépog tng xopdng HETalu Tou onpeiou A
Kal tou ongeiou B otnv kopun tng TtpoxaAiag €xet pnkog L. Ta onueia A kat B

Bswpouvtal wg deopoi.
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2tn xopdn dnploupyouvTal oTACIUA KUHATA YId OPLOHEVEG CUXVOTNTEG.

YEVVITDIO
aUXVOTATWY

DIEYEPTNC

'
et
L™

Bapidia

a. Na Oci€ete o0t n pala m twv Bapdiwy oxeTileTtal Ye Tn ouxvotnta f ywa tnv omoia
nmapatnpouvtal otdoiya kKupata, pe Baon tn oxéon
2
AL°p 2
—f
v'g
OTIoU V €ival 0 aplBpPog Twv KOWAlwY HETAgU Twv onpeiwy A Kal B kat p givat n ypappiki

TTUKVOTNTA TG X0pONG.
B. Xe éva meipapa, to PAKOG TNG Xopdng ivat L = 1,20m kat n pala tng xopdng avauyeca
ota onpeia A kat B givat 1,92g.
2e ouxvotnta f = 80,0Hz mapatnpeital oTAcIPo KUPA PE TECOEPLS (4) KOLAIEG.
i. Na umoAoyicete ™ pdla m twv Bapidiwyv ToOU amalteital yia va €XOUHE aUTOV Tov
aplOpo KolALWY.
ii. Na umoAoyioete tn BgpeMwOn cUXVOTNTA yld TNV OTOIA TAPATNPEITAL CTACIHO KUUA
otn xopon.
iii. Na €€nynoete eav Ba mapatnpnBei  Oxt dnuloupyia oTAcIPoU KUPATOG 6T Xopdn
otn ouxvétnta f = 80,0Hz, 6tav n pala m twv Bapdiwyv sival ion pe 0,44kg.

2021

52. Mia opdda pabntwv xpnoldomoince TNV Mo KATtw Telpapatikhg odrtagn yua tn

OnHloupyia otacipou KUPAtTog o Xxopon.

YEVVATPIA
TUXVOTATWV

e —

BievépTng

oTadua
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To pnkog tng xopdng eivat 2,4 m. O deyEptng TaAaviwvetat Pe ocuxvotnta 30,0 Hz kat
otn xopdn Onuioupyeital oTdoiPo KUPA HE TPELC BpOXOUG, OTWE (paiveTal oTo Mo MAvw
oxnpa.
a. Na g€nynoete mwg OnUloupyeital To oTACIUo KUPA 6Tn Xopon.
B. Na ypdyete mowa amod ta onpeia tng xopdng K, A, M kat N taAavtwvovtal o€ @daon.
Y. Na umoAoyioete:
i.  TO PAKOG KUHATOG TWV KUPATWY Tou dnploupyouV To 6TAGIHO KUa
ii. TNV améotacn peTagu oUo SLadOXIKWV GECHWY
iii. N BepeAlwdN cUXVOTNTA TOU OTAGIHOU KUPATOG.
6. Na oxeddoete oto TETPAOIO oag tn Hop@n Tou Ba €xel n xopdn av n cuxvaTNTA TNG
YEVVATPLAG TAAAVTWoEwY Yivel f = 20,0 Hz.

T2 2021

53. M opdda pabntwv ekteAel éva meipapga oUPBOANG NXNTIKWV KUpdtwv. H
nelpapatikn oldta&n amoteAsitat amd 6Uo peydgwva M, kat M, cuvoedepéva Pe Tnv 0l
YEVVATPLA OUXVOTATWY, OMWC @aivetal oto oxnua mou akoAoubei. H amdotacn tou
peydgwvou M, amo to onpeio Z, gival x, = 6 m. Ta KUPATA TOU TTAPAYOVTAL £XOUV TAATOG
TaAdvTwong v, = 2,0 x 10 m kat pnkog kupatog A = 0,40 m. H taxdtnta Tou NXou oTov

aépa givat u = 340 m/s. Oewpoupe OTL To KUPa Oev e€acBeveil katd tn ladoon Tou oTov

aépa.
)2
_gm
X1~
M
. X
FevvATPIO l 2
OUXVOTATWYV

M2

a. Na ava@épete av ta NXNTIKA KUPATa ToU EKTTEUTIOUV Td Peydgwva gival eykdpota n

OlapnKn.

B. Na ypayete TIC OUVONKEG EVIOXUTIKAG KaAl ATMOCBECTIKNG (KATACTPOPIKNAG)
OUMBOANG.
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Y. To kUpa amd tnv mnyn M, xpetaletat xpovo 0,02 s yia va @taoel oto X. Na deiete
OtL n amootaon M,X sivat 6,8 m.
6. Na umoAoyioete tn Olawopd GpPOHOU TWV KUPATWY TIoU PTAvouv oto X amod ta 6Uo
peydowva.
E. Na umoAoyiocete T dla@opd @AcNG TWV KUPATWY TTOU (PTAVOUV OTO X.
. Na e€nynoete av oto onpeio X o pabntig akoUel PEYLOTO 1 EAAXIOTO.
H. Na umoAoyioste to TAQTOg TAAGVTWONG TOU onpeiou X.
TZ 2021

54. Ztnv mo KAtw melpapatiki Oldtagn n xopdn €xel Pnkog L = 1,2 m Kal ypapuikn
mukvotnta p = 0,006 kg/m. Ta Bapidia mou sivat avaptnpéva 6To AKpo TnNG Xopdng £Xouv
pada 1,4 kg.

Tpoyahia
| Xwpic TRIBEC
& L \I
I
®
A
MewwriTpia
TahavTwaeuy Bapitia

a. Na umoAoyioete TNV Taxutnta SLlA000NG TWV TPEXOVTIWY KUUATWY 0Tn Xopdn.
B. H yevvntpla taAaviwoewy tibstal oe Acttoupyia kat pubpiletal £Tol wote n xopdn va
TAAQVTWVETAL PE TNV €KTN APHOVIKA GUXVOTNTA.
i. Na umoAoyicete T0 PAKOG KUHUATOG TWV TPEXOVIWY KUHATWY oTn Xopdn.
ii. H taAdvtwon tng xopdng BETEL 08 TAAAVTWON TA YEITOVIKA PE QUTAY Uépla Tou agpa,
mapayovtag nxo. Av n taxutnta tou AXou otov agpa sivat 343 m/s va umoAoyiceTe To
HAKOG KUPATOG TOU NXNTIKOU KUUATOG.
iii. Na avagépete av n cuxvotnNTa TOU NXNTIKOU KUUATOG TTOU Tapdyetal amo tn xopon
pmopei va dleyeipel To avBpwmivo auti.
Y. Na avagépete av dnuloupyeital otdolgo KUpa otn xopdn, av n ouxvotnta tng
YEVVATPLAG TAAAVTWoewy eival 25 Hz.

0. Na avag@épete pia opolotnta Kat pia olagopd PETa&U Tou NXNTIKOU KUMATOG TIoU

mapayetat amd v TaAdaviwon tng xopdng Kat Tou Kupatog mou dtadidstal otn xopon.

2022
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55. To oxfipa mou akoAoubsi amelkovilel Eva OTIYHIOTUTIO TNG EMPAVELAG PlAg AEKAVNG
vepoU mavw otnv omoia Oladidovral 6Uo Opola KUKAIKA Kupata pRkoug Kupatog A. Ot
0Uo mnyég A kat B taAavtwvovtal pe otabepn Siagpopd ¢pdaong 0. Ot cuvexeig YpappEG

avamaplotouv 0pn Kat ol SLAKEKOPHEVEG avamaploTouVv KOIAAOEC.

a. Na ava@Epete To KUPATIKO (PALVOHEVO TTOU GUHBAIVEL OTNV EMPAVELA TOU VEPOU.
B. Na mpoodlopioete pe mooa pNKn Kupatog wooutatl n amootaocn BX oto oxnpa.
Y. Na umoloyicete 10 PRKOG KUPATOG TOU KUPATOG Tou Oladidetal otny emM@AVELA TOU
vepou. Aivetat 6t n amoéotaon BX iooutat pe 4,5 cm.
0. Na avagépete av oto onpeio X cupBaivel evioxuon 1 amooBeon TwWV KUHATWY.
T2 2022

56. H meipapatikn didtagn mou xpnotgomoleital yia to meipapa tou MNdvyk (Young) oto

EPYACTNPLO PAivETAL OTO MO KATW OXAHd.

Z1

laser @ Iu
22

To oxrnua dev sival
ot KAipaKka. l D

TTACKIBIO 08ovn

a. Na avagépete Tt amédelée o MNavyk (Young) yia 1o @wg P To meipapa mou dle€nyaye.
B. To AéWlep (laser) eival povoxpwuatikn mnyn @wtog. Na eEnynoeTe TL onpaivel o 6pog
HOVOXPWUATIKA TINYN QPWTOG.

Y. Na avagépete 10 patvopevo mou cupBaivel otn OUTAN oxiopn tou TAakidiou.

0. XZtnv 00o6vn oxnuartifovial QWTEVoi Kal oKOTelvoi Kpooooi. Na efnynoete ylati o
KEVTIPLIKOG KPOoOoOG Eival PWTEIVOC.

€. To pnkog KUPATOg TNG aKTIVOBOAIAG TTOU XPNGIPOTIOLEITAL OTO MO MAVW TEipapa sivat

590 nm kat n améotacn mAakidiou - 086vng 2,0 m. H amdotacn petagl 6Uo SLadoXIKWY
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PWTEIVWY Kpooowv eivat 5,0 mm. Na umoAoyioete tnv amoéotacn HeTagly twv OUo
OXIOHWV Tou TAakKidiou.
ot. Na e€nynoste Tt 6a mapatnpnbei otnv 00d6vn, av:
i. n @wtevA mNyn avtikatactadei amo aAAn peyaAUTtepou PRKOUG KUPATOG.
ii. n améotaon petalu Twv U0 GXICHWY TOU TAAKLIOIOU HEYAAWOEL.
T2 2022

57. Xtn ypa@ikn mapactacn mou akoAoubel (aivetal To OTLYHIOTUTIO €VOG £YKAPOLOU
KUpatog mou Sladidstal mpog ta de€ld, Katd pnkog pag xopdng. H mnyn Bpioketal otn
Béon 0,0 kat Eekiva va TAAaviwvetal tn Xpovikn oty t = 0. To otiyplotumo

AamoTUTIWVEL TN B€0N TwV onpEiwY TNG XopONG TN XPOVIKA oTiyun t = 2,5 s.

ygem t=25s
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da. Amo n ypa@Ikn mapdotacn vd mpoodlopiosTE:
i. TO MAQTOG TNG TAAAVTWONG TWV ONUEIWY TNG XOPONG.
ii. To pyRkog KUpartog tng diatapaxng mou dtadidetal otn xopdn TNV mMepiodo Tou KUPATOG.
B. Na ypdyete tnv €€icwon Tou mo mavw KUPATog.
Y. Na to onpeio tng xopdng Tou MO TAVW OXAUATOg Tou Bpioketal otn Bgon A, va
UTTOAOYIOETE TO PETPO Kal TNV Kateubuvon tng wkutntag (Taxutntag TaAdviwong) Tou
ONUEIOU, TN XPOVIKA OTLYHNA TTOU @AIVETAL GTO TIO TAVW OTIYHIOTUTIO.

T2 2022

58. ZXtnv €lkOva mou akoAouBei gaivetal To THAPa £vog KUpPatog mou Oladidstal o€ £va
EPYACTNPLAKO EAATAPLO.

AigiBuvon didadoong

O
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a. Na avag@épete av 1o KUPa €ivat eyKapolo 1 OLAapnKeg.
B. Na ypdyete mwg ovopalovtal ol mepLoxeg A kat B tou kupartog.
Y. Na mpoodiopicete 1o PIKOG KUPATOG GTO €EAATAPLO.
6. Na ypdyete, oto TETPASIO ATAVIACEWY, TTOLO ATO TA MO KATW KUPata sival emiong
OlAUNKeG KUpA:
A. Mikpokupara.
B. Hxntko6 KUpa otov aépa.
. Kipata otnv em@dvela tou vepou.
TZ 2023

59. AUo akideg M, kat M, mou Bpiokovtal otnv empdvela tou vepou, EeKivouv
Tautoxpova va taAaviwvovial pe dagpopd @dong 0 kat mapdyouv Kupata tng idwag
ouxvotntac. To PNKog Kupatog ivat A = 2,0 cm Kat To MAATOG Toug ivat y, = 1,0 mm.
2T0 XWPO HTMPOOCTA amd TIG MNYEG cupBaivel CUPBOAN TWV KUPATWY, OTIWG PAIVETAL GTO

oxnpa. To oxnua Oev £xel oxXeOlAOTEl UTTO KAIpaKa.

r
®

a. Na opioete 10 aivopevo tng GUPBOANG.

B. Na ypdyete, yua mnyEg pe otabepn dwagpopd @daong 0, tn cuvenkn:

i. €VIOXUTIKAG GUUBOANG.

ii. Kataotpo@IKNG GUUBOANG.

Y. Na mpoodiopicete 10 €id0g NG cUPBOANG TTou Tapatnpeital ota onyeia A kat B.

6. Na mpoodiopicete To MAATOG TAAAVTWONG TOU onueiou B petd tn cupBoAn twv dUo
KUPATWY o€ auTo.

€. H ouxvotnta twv mnywv eivat f = 10 Hz. Na umoAoyioste tnv taxutnta dtadoong Twv

KUHATWY OTNV EMIPAVELA TOU VEPOU.
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ot. To onpeio I Bpioketal mavw otnv umePBOAR evioxuong 2" Tagng (v = 2).
i. Na umoAoyiocete tn Olagopd dpopou, Ad, TwV KUPATWY TOU @Tavouv oto I amo Tig
mnyég M7 kat N2, o€ ekatootd (cm).
ii. Na umoAoyioete Tn dlapopd xpovou At pe Tnv omoia @Tdvouv ta KUpata amo Tig 6Uo
mnyég oto I'.

T2 2023

60. A. Na ypdyete 6U0 Slaopeg PETAEU TPEXOVTOG KAl OTAGIHOU KUHATOG.

B. H xopdn tng KIBdpag mou @aivetal oto oxnua mou akoAoubei Bewpeital oTepewpévn
ota otnpiypata A kat B, mou améxouv petal toug amdéotacn L = 0,80 m. Otav
XTUTTACOUKE TN X0pdN auth o€ KATOLO cnHEio TNG dnploupyeital 6TACIHO KUPA GTO THAHA
AB.

Al
-

v

L=1080m

Na umoAoyioete To pKog KUPAtog A otn Xopon.

B. Na umoAoyioete:

i. TNV amoéotaon AA.

ii. tnv amdotaon AK, otav 1o K diépxetat amod tn 0€on wopporiag tou.

Y. Na avagépete molo amo ta onpeia K kat N €xel ye 1o onpeio A:

dlagopd gaong m rad. ii. Olagopa paong 0.

0. Na oxedldoete Tn Hopn TNG Xopdng otav MAAAeTal Pe tn BepeAlwdn cuxvotnTd tne.
€. H xopdn oto gpwtnua (a) maAAstal ye ocuxvotnta f = 400 Hz. Na umoAoyicete tn
BepeALON ouxvoTNTa TAAAVTWOoNG TNG Xo0PONnG.

Tz 2023
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61. ‘Eva klpa otnv empdvela tng OdAaccag meptypdgetat amd v e€iowon:
y = (0,4m)nu[2ﬂ - T )]

a. Amo tnv e€iocwon va mpoodlopioeTe:

i. To MAdtoG. ii. v mepiodo Tou KUpATOG.

iii. To pAKog KUuatog. iv. ™ @opd diadoong Tou KUPATOG.

B. Ot 0Uo onpadoupeg, X, Kal X, TOU GXAHATOG TTOU aKOAOUBEl, EKTEAOUV ATTAR ApHOVIKA

TAAAVTWon oTnV EMPAVELA TOU VEPOU, UTIO TNV £MOPACH TOU O TAVwW KUPATOG.
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i. Na umoAoyicete Tnv améotacn PETASU TwV onPadoupwy.

ii. Na umoAoyicete Tn dlagopd paong oTnV TAAAVIWoN Twv onPadoupwy.

Y. ZTnVv €lkOva mou akoAouBei gpaivetal To oTIYHIOTUTIO TOU IO TAvVw KUPATOG TN

XPOVIKN OTLyHn t;.

05 4
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Na oxeOlAoETE, OTO TETPAYWVIOHEVO XAPTI TOU TETPAdiou amavtnoewy, To OTIYHIOTUTIO
TOU KUMATOG TN XPOVIKA oTlypn t, = t, + 1 s, o€ BaBuoAoynpévougdgoveg.
T2 2023
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62. 210 OXAMA TAPIOTAVETAL N YPAPIKNA TAPACTACN TNG THEONG TOU agpa KATA PAKOG
EVOC OTEVOUAKPOU NXNTIKOU owAnva, otov omoio dtadidstal appovikd NXnTiko KUPA, o€
oxéon Pe Tn B€on X, TN XPOVIKA otiypn t;. To KUpa Oladidstal Katd tn BeTIKN popd Tou

afova Ox.

P(10° NIm’)A
1,0 \/ !
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0,6

04
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0,0 I >

0 10 20 30 40 50 60 x(cm)

a. Na umoAoyicete tn pEylotn PETABOAN TNG TEONS OTOV NXNTIKO CWANVA, GE OXEON HE
NV atgoo@aipikn mieon (Pym = 1x10° N/m?), e€attiag tg S1adoong tou nXntikou
KUHATOG.
B. Na mpoodiopicete Tn B€on X, €vOC TOAU AemToU THAKATOG AEPA TOU NXNTIKOU cwAnRva,
TO OTOI0 TN XPOVIKN OTIYHN t; ATTOTEAEL KEVTPO TTUKVWHATOG.
Y. Na mpoodiopioete tn 0éon X, €vOg MOAU AemtoU TUAMPATOG AEPA TOU NXNTIKOU
owAnva, To 0Toio TN XPOVIKA oTIYHN t; amoteAsl AKPO TTUKVWHATOG.
6. Na xapd€ete, 010 XIMOGTOHETPIKO XAPTi TOU TETPAdioU AMAVIACEWY, TNV YPAPIKA
Tapdotacn TG HETATOMONG TwV HOpiwv Tou agpa amd tn B£on looppomiag toug, o€
oxéon pe tn Béon x, ywa 0 < x < 40 cm, TN XPOVIKA OTLYUA t;, av Ta popla Tou aépa
TaAavtwvovtal Je TAATog v, = 1,0 x 108 m.

2023
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63. H Maipn kat n Avtpn OlEpeuvolV TO QPALVOPEVO TNG GUMBOANG pe Tn Borbela
mAakidiou OIMARG oxiopng Kat laser pnkoug KUpatog 633 nm. To mMo KATw oxnua Geixvel
NV melpapatikn Owdtaén mou xpnolgomoincav. H o08dvn Bpioketat oe amoéotacn

D = 4,00 m amo to mAakido. To oxnpa Ogv eivat umd KAiJaka.

S
mAaKiaio B
BITARC GXIOUNS B

LASER f---f-------mmm e -

)
O
W

Mpwv tomoBetAcouv 1o MAAKiIO0 OUTANG OXIOPAG PTTpooTd amod to laser, kateubuvav tn
0¢opn laser otnv 006dvn Kal cnUeiwoav To GWTEIVO ONHEID TTOU OXNUATIOTNKE oTNY 004vn
Adyw Tou laser.
a. H Maipn umootnpiletl 0Tt To onueio autd Ba gival KEVTPO CKOTELVAG TEPLOXAG €AV TO
TAQKi{O10 OUTARG OXIOUNG ToToBeTNOEL umpootd amo to laser, evw n Avipn umootnpilel Ot
TO onpeio autd Ba eival KEVIPO PWTEIVAG TTEPLOXNG.
i. Na avagépete pe mola amo Tig OUO ATOWELG CUHQWVEITE.
ii. Na dkaloAoynoetTe TNV Amavinon oag.
B. Xtn ouvéxewa, n Maipn kat n Avipn pétpnoav tnv amdotacn HETAEU TwV KEVIPWY
TECOAPWY OLAGOXIKWY PWTEVWY TEPLOXWYV Kal Tt Bprnkav 3,06 cm. Na umoAoyioste tnv
anootacn PeTal Twv OXICHWY Tou TAAKLdiou.
Y. AkoAoUuBwg avtikatéotnoav To apXikd TMAakiolo pe €va OeUTEPO TAAKIOO OUTANG
OXIOPNG Kal PETpnoav mMAAL TNV amootacn HETAEU TWV KEVIPWY TECCAPWY OLAdOXIKWY
PWTEIVWY Kpooowv. H véa amdéotaon mou Bpnkav sivat 8,10 cm. Na €§nynoste o€ molo
amo ta 6Uo MAaKidla n amootacn PeTa&l Twv OXICHWY gival JIKPOTEPN.

2023

64. 'Evag pabntng d€vel €va oxowvi pnkoug L = 2,5 m o€ €va akAovnto onpeio amo 1o
akpo Tou B. O padntng TeEVTIWVEL TO oxolvi amd to €AsUBepo AKpo Tou A, Kat To Kpatd
oplovtio. Tn xpovikn otiyun t = 0, o padntng B£tel To AKPo A ot AMAN APHOVIKNA
TAAQVTWOoN Katd tv Katakopugn Oleubuvon Kal pog ta mavw. Anploupyeital £tol éva

EYKAPOL0 KUPa mAdtoug 20 cm mou Stadidetat amd aplotepd mpog de€ld Katd PNKog Tou
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R
oxowvioU Pe taxutnta PETPoU |u| = 0,8 m/s. AUo onpeia tou oxotvioU K kat A améxouv
amo 1o akpo A amdéotaon 20 cm kat 100 cm avrtiotowxa. To Tpéxov KUPa @Tavel ota Uo

onpeia pe dlagopd @aong 4m rad. To oxipa dev givat umd KAipaka.

A K A B

a. Na umoAoyicete To PiKog KUPATOG Kal Tn cUXVOTNTA TOU KUUATOG.
B. Na ypdyete v £€icwon ToU TPEXOVTOG KUPATOG Tou OladideTtal KATd HNAKOG TOu
oxotviou, AapuBavovtag to onpeio A wg apxn (x = 0) kat BeTIKN @opd mpog ta de€Ld.
Y. Na umoAoyioete tn petatomon Tou onyeiou A tn xpoviki otyun t;, = 0,8 s.
0. Na oxedildoete, oe BabpoAoynpévoug AEOVEG, TO GTIYHIOTUTIO TOU KUHPATOG TN XPOVIKN
otlyun t, =2,0s.
€. O pabntig oTEPEWVEL AKAOVNTA KAl TO AKPO A Tou oxotvioU. Me KatdAANAO Pnxavicpo
oladidovtal oto oxotvi OUo TPEXOVTA KUHPATA {OlwV XAPAKTNPIOTIKWY HE TO APXIKO KUPA
aAAd oe avtiBetn katevBuvon. Na €Enynoste av amd tv umépbeon twv OU0 KUPATWY
OnHloupyEital oTACIHo KUPA OTO GXOLVi.

2023

65. X10 oxnua ameikoviletal éva oTyHIOTUTIO TNG EMPAVELAG Plag Aekavng vepou, Tavw
otnv omoia dtadidovtal KUKAIKA KUPata ioou TAAToUg Kal cuxvotntag amd 0U0 ONHELAKEG
oUppwveg mnyég My, kat M,. Ta pétwma KUPATOG TOU AVTIOTOXOUV of pEylota (dpn)
avamapiotavtal e CUVEXEIG KUKAOUG €VW TA METWTA TOU AVTIOTOIXOUV ot €Adxiota
(KOIAGOEG) HE OLAKEKOHUHEVOUG KUKAOUG. XTO OXNHA CNHEWWVOVTAL HE EVTOVECG YPAHHES Ol
KAUTTUAEG EVIOXUTIKNG KAl KATACTPOPIKAG GUUBOANG.

a. Na dlaTumwoETE TNV apxn TNG UTEPBEONG TWV TTAAHWY.

B. H amootacn peTafl plag KoAadag Kal Tou apéocws €MOpEVOU Opoug givat 2 cm. H
ouxvotnta Twv Kupdtwv eivat 40 Hz. Na umoMoyioete tnv taxutnta S1adoong Twv

KUPATwV.
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Kolhada

Y. Na mpoodiopicete pia KQumUAN EVIOXUTIKAG KAl Jid KAPTTUAN KATAGTPOWIKAG CUUBOANG
Kal va eENyNOETE TNV MAOYN 0dg o€ KABE mepimTwon.
6. Na umoAoyioete tn Olagopd OpOUoU TwV KUPATwy amd Tig mnyeg My kat M, mou
@Tavouv oto onyeio P.
g. Na ava@épete 0U0 TPOTOUG HE TOUG OTOioUG Ba PTOPOUCAME VA AUENCOUUE TNV
TTUKVOTNTA TWV TApatnPoUPEVWY UTIEPBOAWY.
2024

66. Katd pnkog plag eAacTiking xopong Oladidetal yKAPolo apHoVIKO Kupd. To KUpa
Oladidstal Katd tn OeTikn opd Kat n diadoon Tou £ekivnoe tn otiyun t, = 0. 1o MmO
KATw OXApa @aivetal n ypa@lkn mapdotacn tng YeTAtomong amod tn 6€on coppomiag,
0€ OXEON HE TOV XpOVOo, €vOG onpeiou A tng xopdng. To onpeio A améxel amootaon 0,4 m
amo tnv mNyn Tou KUPAtog, n omoia Bpioketat otn B€on x = 0.

a. Na umoAoyioete tnv Taxutnta dladoong Tou KUPATOG.

B. Na umoAoyiceTe TO PAKOG TOU KUPATOG.

Y. Na umoAoyicete tn dlagopd gdaong HETAEU ToU onpeiou A Kat Tng mNyNng Tou KUPATOG.
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2 t(s)

-ﬂ,‘IIDT

0. Na ypdyete v €€iowon mou MEPLYPAPEL TN PETATOTMION TOU onpeiou A amod tn B€on
LoOPPOTIiAg TOU, GE CUVAPTNON HE TO XPOVO.
€. Na oxedlAoETE OTO TETPAYWVIOUEVO XAPTI TO OTIYMIOTUTIO TOU KUMATOG TN XPOVLIKA
otlyun t =4,5s.
ot. Na ypdyete tnv €€icwon €vag AAAou KUpatog mou Sladidetat otny idla xopdn, TMPog
TNV i0la Kateubuvon, pe To 010 TAATOog Kat SIMAAoLd cuXvoeTNTa amd To aApXiKo.

2024
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