AYKEIO AMOZTOAOY MAPKOY

AZKHZEIZ NATrKYTPIQN 2018-2019
KE®AAAIO 3: KYMATA

1. To emmouevo didypaupa dgixvel Ta CwPaATidla evog PEOOU TIPIV TN OIEAEUON OTTO QUTO
(ZxAua 1) kai katd T diEAeuon atrd auTd (ZXAMA 2), VOGS TRPEXOVTOC NXNTIKOU KUPATOG.
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lNa 1o OTIYMIGTUTTO TOU 2XANATOG 2:
(a) i. va ypaweTe TTPOG TTOI0 KATEUBUVOT KIVOUVTAI TA CWUATIOIO 5, 6 KaI 7 Tou Yéoou
(Movada 1)
ii. va OIKaIOAOYAOETE TNV ATTAVTNOT 0AG. (Movada 1)
(B) i. va ypdweTe TTPOG TTOI0 KATEUBUVON KIVOUVTal Ta cwuaTidla 15, 16 kai 17 Tou yéoou
(Movada 1)
ii. va OIKaIOAOYAOETE TNV ATTAVTNOT 0AG. (Movada 1)

(y) Na ypaweTe yia 1010 CWHATIOI0 Tou JEoOU N aAyeBPIKA TIUA TNG WKUTNTOG gival
eAGyioTn. (Movada 1)

2. Tn XPOVIKN OTIyur t = 0 TO €AeUBEPO AKPO WIAG TEVTWHEVNG XOPONG apXidel va eKTEAEI
atrAfl apuovikry TaAdviwon ammd 1n Béon 10oppoTriag pe BeTik wkUTNTA. H diguBuvon
01ddooNnG Tou €yKAPOIOU KUPATOG TToU OnpIoupyeEitTal TauTifetal ge Tn dlielBuvon Tou
agova Ox. ZTO TTI0 KATW OXNMUA QAiVETAI TO OTIYMIOTUTTO TOU KUNMOTOG TN XPOVIKA OTIYUA
t, = 0,8 s. H TNyn ToU KUPOTOG BpiokeTal oTn B€on x = 0.
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AYKEIO AMOZTOAOY MAPKOY

(a) Na xpnoigotroifoeTe 1o dIAypANPa YIa VO TTPOCDIOPICETE:

I. TO MAKOG KUPATOG A

(Movada 1)
ii. TNV TaxuTnTa d1ddoong Tou KUPATOG v
(Movdada 1)
Iii. TN ouxvoTNTa TAAAVTWONG TNG TTNYAG TOU KUPATOG f.
(Movada 1)
(B) Na ypdawerte TnVv €€icwon Tou KUPATOG.
(Movabdeg 2)

(y) Av n ouxvdétnTa Kai T0 TTAATOG TOU KUUATOG TTOU TTapdyel N Ty uttodITTAaciacTouy,
VO OXEQIAOETE TO OTIYMIOTUTIO TOU KUPATOG TN XPOVIKH OTIYMN t; = 0,8 s.

(Movadeg 5)

3. Auo nxnTikég TTNYEG M1 kan M2 Bpiokovtal oTov aépa o€ ATTOOTACN 80 cm PETALU TOUG,
OTTWG PAIVETAI OTO TTIO KATW OXAHA.

s0cm

H ouxvotnta taAdviwong Twv dUo Tnywv utropei va PetaBaAAetal. O duo TTnyég
TaAQvTWVOVTAl TTAVTA 0€ QACN Kal €xouv Ta idla TTAATN TaAaviwong. ‘Eva pikpdewvo M
Bpioketal oe améoTaon 100 cm atrd TV M1, KaTd YAKOG TNG KABeTNG oTnv M1 M2, Kai
TTOPAMEVEI aKivnTO.

KaBwg n ouxvotnta Twv NnNXNTIKWV KUPATwY Twv dUo tywv M1 kai M2 augdvetal
oTadIakd, TO MIKPOPWVO M avixveuel EYIOTa Kal EAAXIOTA TNG EVTACNG TOU XOU.

(o) Na ypdayete 16TE TO MIKPOPWVO avIXVeUEl EAAXIOTA TNG £VTAONG TOU rfXOu.

(Movada 1)
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(B) H Taxutnta TOU fYOU OTOV Qépa cival 340?. Na 1Tpocdiopicete Tov ApPIBUSO Twv

eAaxioTwy, TTOU Ba avixveuBouv atod 1o PIKPOPWVO M, KaBWS n ocuxvoTNTA TOU AXOU TWV
TTNYwV augdvetal otadiokd atod 1,0 kHz o€ 4,0 kHz.

(Movabdeg 4)

. H évraon tou fxou, Tou TTapAyeTal atrd £va oQupi OTav AQUTO OTTAEl TOIPEVTO, I00UTAl JE
W , , , , ’ ,
2,0— o€ amooTaon 2,0 m amé To onuEio TNG TTPOOKPOUCNG TOU CPUPIOU TTAVW OTO

TOIMEVTO.

(a) Na utroAoyioete Tnv €vraon Tou AXOU Ot aTOCTACN 50,0 m ATTO TO ONUEIO
TTPOOKPOUCNG TOU OQUPIOU OTO TOIUEVTO.

(Movadeg 3)
(B) Na utroAoyioete 1o £TTiTred0 £€vtaong (db) Tou fXou oTNV ATTOOTACH TWV 50,0 m.

’ . ’ . ’ —q7 W
Aivetal 6T TO KATWPAIO akouaTdTNTAG gival I, = 1,0 X 107 —,
m

(Movadeg 2)
5. 210 MO KATW OlaypAuuaTa ATTEIKOVICOVTAl TA OTIYMIOTUTTA £VOG TPEXOVTOG OPHOVIKOU

KUMATOG TIG XPOVIKEG OTIVUEG t1 Kal t2 = t1 + T/4. H TNy dpxIo€ va eKTEAE KaTakOpu®n
AAT Tn Xpovik oTiyut =0 s.

H trepiodog TaAAvTwong Twv onueiwy Tou UAIKOU péoou givail 0,8 s.
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(a) Na utroAoyioeTe Tn XPOVIKA OTIYMN t2.
(Movada 1)

(B) Na mrpoadiopioeTe TT010 onueio Tou UAIKOU péoou (A, B, I, A, E kal Z) €xer:

I. TN MEYOAUTEPN AAYEBPIKA TIUA TaXUTNTAG OTNV TAAAVTWOT) TOU.
(Movada 1)

ii. TN MIKPOTEPN AAYERPIKN TIMA TaXUTATAG OTAV TAAAVTWON TOU.
(Movada 1)
(y) 210 XpovikO didotnua 0 s <t < 3,6 S va UTTOAOYIOETE TN OUVOAIKI KATOKOPUPN
dlavuduevn atroéoTaon Tou onueiou Z. (Movadeg 2)

6. 27O TTIO KATW OXNUa atTeikovidovTal Ta cwpaTidla A péxpl P evog povodidoTaTtou Péoou,
KATA UAKOG TOou oTToiou d1adideTal £va SIAUNKES KUPA, TIG XPOVIKEG OTIYUA t1 = 0 s Kal
t2 = 2T. Tn xpovikn oTiyun t1 = 0 s 6Aa Ta cwuaTtidia Tou péoou Bpiokovtal OTIG BETEIg

IOCOPPOTTIAG TOUG.
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(a) Na TpocdiopiceTe TToI0 oNnpEia Tou YovodidoTaTou JECTOU, TN XPOVIKA OTIyunA t2 = 2T:

i. BpiokovTal OTO KEVTPO TTUKVWHATOG.
(Movada 1)

i. BpiokovTal OTa GKPO APAIWUATOG.
(Movada 1)

(B) H améoTaon petagu Twv owpaTdiwv A kal E givar 0,40 m kal n PEyioTn PETATOTTION
Tou KGBe cwpatidiou amd TN Béon 1ooppoTriag eivar 0,05 m. Na oxedidoere o€

BaBuoAoynuévoug Agoveg TO OTIYMIOTUTTIO TOU KUMATOG TN XPOVIKA OTiyun t2 = 2T.
(Movadeg 3)
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7.'Eva padlo@wVvikOG OTABPOG XpNOIKOTTOIEl U0 TTAVONOIOTUTTOUG TTOUTTOUG A Kal B, 1Tou
ATTEXOUV PETAEU TOUG KATA a = 3 km OTTwg QaiveTal oTo TTI0 KATW OoXrua.

O1 TTopTTOI AciTOoUpYOUV AV CUPPWVES TTNYEG TTOU TTAPAyouV KUpaTa ouxvotntag 1,50 MHz.
2€ OPKETA PEYAAN atmdéoTacn ammod TIG KEPAIEG O€ ywvia B wg TTPOg TN PMECOKABETO OTO
euBuypapuo TuRua AB, BpiokeTal pia TTOAN.

(a) Na ava@épeTe 0€ TT010 KOTNYOPIa KUPATWY aVAKOUV T padioKUUATA.
(Movada 1)

(B) Na utroAoyioete TO HAKOG KUPATOG TWV PABIOKUUATWY.
(Movadeg 2)

(y) Na utrohoyioete TNV TIUA TNG MIKPOTEPNG PN MNOEVIKAG ywviag 6 woTe n TOAN va
AauBaver Ioxupo padlopwvikd orua.

(Movadeg 2)
8. (a) Na ypdawete 11010 QaIVOUEVO OVOUAZETAlI CUMBOAR KUPATWV.
(Movada 1)
(B) Na diatuttwoeTe TN OUVOAKN EVIOXUTIKAG CUMPBOAAG.
(Movada 1)
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(y) Ta dUo peyd@wva Tou TTIO KATW OXAMATOS AEIToupyoUv oav CUPQWVEG TTNYES TTOU
TTAPAYOUV TPEXOVTA APHUOVIKA NXNTIKA KUPATA.

evvATpIa

P A -
Meydguwvo | AgBnTipag rxou
M1 .-n:nu

4

Alaouvdeon
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Meydagwvo

Na €EnynoeTe TI KATAYpAPEl 0 AlIoBNTAPAG AXOU KABWG KIVEITAI KATA UAKOG TNG
euBeiac:
a) OK n otroia atroteAei TN HECOKABETO TNG €UBEIOG TTOU EVWVEI TA U0 PEYAPWVA
Mz kai M.
(Movadeg 2)

B) AB n otroia cival TrTapdAANAn otnv €uBcia TTou evwvel Ta dUo peydewva M1 kai
Mo.
(Movabdeg 3)

. To onueio X atréxel atré 10 peyagwvo M1 ammoéotaon 2,50 m kai atrd 10 HEYAPWVO

M2z amméoTaon 2,16 m. Av n TaxutnTa Tou fXou givar 343 m/s va UTTOAOYIOETE TIG
duvaTég ouxvotnTeg oTo didoTnua atmo 100 Hz < f <2600 Hz trou TTpéTrel va €xel 0
TTAPAYOUEVOG NXOG YIA VO £XOUME EVIOXUTIKA OUUPBOAR oTO onueio X.

(Movabdeg 3)
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9.A. Ta mo kdtw dlaypduuata ateikoviCouv Tn  O1éAeucn PadIoKUPATWY  Kal
MIKPOKUMATWY TTiow atrd €vav A0Qo.

padlokipara

.
»
.
»

Siaypappa 1

HIKpOKOpaTa

T\ e

diaypappa 2

(a) Me Bdon Ta oxnuata, va TTEPIYPAWYETE TI ETTIOPACH £XEl O AOQOG aTn dIEAEUCN TWV
PAJIOKUMATWY KAl TWV  MIKPOKUPATWY. Na KATOVOUACETE TO  QPAIVOUEVO TTOU
TTapaTnPEiTal oTa PadIoKUPATA. (Movadeg 2)

(B) Na egnyAoeTe yiarTi, 0TN CUYKEKPIYEVN TTEPITITWON, TO QAIVOUEVO AUTO TTAPATNPEITAI
oTa padiokUuuaTa Kal eV TTAPATNPEITAI OTA MIKPOKUWATA. (Movada 1)
B. ¢ éva Treipapa pETpnong Tng éviaong Tou AXOU oav ouvapTnon TnG atméoTacng
Q1o Wi oNPEIaKn TTNYR, XPNOIMOTIOINBNKE N MO KATW TTEIPAMATIKA didTaén.

Inpetaxn mnyn geolpieas
fxou nXO\
e m— o — o —————— —— e —

O1 yaBbnTég KaTEYPOWAV TNV €VTAON TOU NXOU O€ dIAPOPES ATTOOTACEIS ATTO TNV TTNYI.
O1 Tiyég, TTou onueiwoav, akoAouBouoav Tn BewpnTiK OXEON TNG €vraong KUPATOC,
WG ouvapTnon TNG aTTdOTOONG ATTO TNV TNYA. Z€ amdéoTaon » = 0,5 m a1md TNV TTNYNA
o1 yaBnTé¢ pétpnoav TIPA évraong Tou Axou I = 1,2 X 1077 W/m?”.
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(a) Na utmtoAoyiocete Tnv TR NG €vraong Tou  pétpnoav o€ amdéoToon
r = 2,0 m.

(Movada 1)

(B) Na utroAoyioete Tn dlagopd oTo £TiTTEdO TNG éviaong Tou fxou o€ db, oTIg duo
OTTOOTACEIG.

(Movada 1)

10. O lMéTpog ToTTOBETNOE dUO NXEia, TO éva aTTEVAVTI aTTO TO GAAO, O¢ aTTOOTAON 12,0 m.
Ta ouvdeoe aTny idla yevvnTpIa AXOU (OUXVOTATWY), TNV pUBUICE OTNV TIYA 85,0 Hz, Kal
TNV £€0e0e o¢ Acitoupyia. Metd TTepmrdtnoe ye otaBepn TaxuTnTa 0,80 m/s o€ €ubcia
YPANUA aTTO TO €va NXEio 0TO AAAO.
(a) Na trpoodiopioeTe atmd TO0EG BE0EIC PEYIOTWYV TNG £VTAONG TOU AXOU TTEPACE KATA
™ Oadpoury TOUu. H TOXUTNTG TOU AXOU OTOV aépa eivar ion  ME
340 m/s.
(Movadeg 3)

(B) Na utroAoyiocete TOV XpOvo TToU XpeldoTnke o [ETPOC va TrepTTaTtioel atrd £va
OnMEIo HEYIOTNG EVTAONG TOU NXOU PEXPI TO ETTOUEVO.
(Movadeg 2)

11. AUO OuppETpIKOI TTOAPOI d1adidovTal O QvTiBETEG KATEUBUVOEIG KATA WAKOG €VOG
TEVIWHPEVOU OXOIVIOU. 2TO ETTOUEVO OXAMA ATTEIKOVICETAI TO OTIYMIOTUTIO TN XPOVIKI)
oTIyun t, = 0,0 s.
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(a) Na avriypdyete TO OXNUA OTO TETPAYWVICPEVO XAPTi TOU TETpadiou 0ag, Kal va
oxedidoete (oxnUaATIKA) TNV Kateubuvon TG wkuTNTag oTa onueia M,N, = kai I Twv
TTAAMWV.

(Movdadeg 2)
(B) Na oxedidoeTe TO OTIYUIOTUTIO TIG XPOVIKEG OTIYMEG:
t; =10s, t, =205, t; = 2,5s.
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(Movabdeg 3)

12. A. AUo TTavouoIOTUTTa OXOIVIA gival OTEPEWPEVA aTTd TO BEEI TOUG AKPO OE AKAOVNTO
Toixo. Ta aplotepd dkpa Twv oxoiviwv A kal B gival eAeuBepa. AUo dvBpwTrol KpaTouv
Ta OoXOIVIA TEVTWHEVA atro Ta A kal B kar apxi¢ouv va 1a Kivouv Tnv idia XPOVIKK OTIYHNA
t =0, mapdyovtag eykapola kupata. To oxfiua dgixvel oTIYUIOTUTTA TwV dUO KUPATWY
TN METOYEVEDTEPN XPOVIKA OTIyun t =1,.

Me Baon Ta oTiypIOTUTTO TV OUO KUPATWY, va £ENYNOETE:
(a) TTo10 a6 TA BUO OXOIVIA gival TEVTWPEVO PE JEYaAUTEPN duvaun.
(Movadeg 2)
(B) TTo10 aTTO T BUO KUPATA £XEI MEYOAUTEPN CUXVOTNTA.
(Movada 1)

B. 'Evag pabntig dével Eva pakpu oxolvi o€ €vav ToiXo atmd Tn Wia Gkpn Tou Kal TO
Kpatd opIfOVTIO Kal TEVIWUEVO aTTd TNV €AeUBepn Akpn Tou A. Tn Xpovikn oTiyun t=0
0 MaBNTAG apxilel va KIVEI TO XEPI TOU TTPOG Ta TTAVW Kail BETel TNV eAeUBepn axkpn A
TOU o)oIvioU o€ katakopupn AAT pe ouxvotnta 3,00 Hz. H amdéoTtaon avaueoa oTo
MEYIOTO Kal To EA&XIOTO UWog TNG eAelBepng dkpng eival 0,60 m. H taxutnta diddoong
Tou KUpaTog gival 30,0 cm/skai ye @opd TTpog Ta deIA.
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(1) Na TpoodIopicETE TO NNKOG KUPATOG TOU KUUATOG.
(Movada 1)
(2) Na ypayete TNV €€iowon Tou TPEXOVTOG APHOVIKOU KUMATOG, TTOU TTAPAYETAI
atro TNV akpn A.
(Movadeg 2)
(3) ’'Eva onueio K Tou oxoiviou BpiokeTal o€ amméoTacn 21,0 cm atmd 1o Akpo A.
Na ypdayete TnVv e¢icwon TG AAT 110U eKTEAEI TO onueio K kal va
TTPOOdIOPICETE TNV KATAKOPUPN BECN TOU onueiou K Tn XpovikKA oTIyun
t = 28s.
(Movadeg 2)

(4) Na ypayete TG Ba eixe YeTABANBEI N arr@vinon oTo epwTtnua ii (N €giowon
TOU TPEXOVTOG APMOVIKOU KUPATOG), €av 0 hoBNTAG €ixe B€oel To dkpo A o€
KATakopuen AAT ME TO idl0 TTAGTOG aAAG ouxvotnTa
6,00 Hz.

(Movadeg 2)

13. A. Z¢ €va Treipaua Young XpnOIKOTTOIEITAI hid JOVOXPWHMATIKE TNy opaTtol ¢wTog. O
TTPWTOG KPOOOOG EVIOXUTIKNG OCUUBOANG TTapatnpeital o€ armooTdoelg di kKal di atrd Tig
OXIOMEG TNG diATagng Young.

() Na emAE§eTe pia MBav TIpR G SIaQOPAS TwV ATTOOTACEWY |d, — d,|aTré Tig
MO KATW TIYEG.
(i) 5x10° m, (i) 5x10° m, (i) 5x107 m, (iv) 5x10° m.

(Movada 1)

(B) Na aiTioAoyroeTe TNV ETTIAOYI CQG.
(Movada 1)

B. ¢ ¢€éva Treipapga  Young xpnoigotrolouvTal  VOAAGE  TPEIG  OIAQOPETIKEG
MOVOXPWHMATIKEG TTNYEG QWTOG. Ta HPAKN KUPATOG KATTOIWV ATTO TIG TINYEG KAl Ol
QTTOOTACEIC METAEU BIAdOXIKWY KPOOOWV EVIOXUTIKNG CUMPBOAARG KaTtaypa@ovTal OToV
MO KATW TTivaka.

Mnyn MRAKOG KUNATOG TNG AtréoTaon peTagu
mNYNg 01080XIKWV KPOOOWV
(nm) EVIOXUTIKAG OCUMBOARG
(mm)
A 404,4 0,8088
B 610,4

10
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r 1,100

(1) Na uttoAoyioETE TIG TIUEG TTOU AVTIOTOIXOUV OTA KEVA OTOIXEIA TOU TTiVAKA.
(Movadeg 2)

(2) H améoTaon peragl Twv oxIoUWY Tou TTeipdpaTog ivarl 0,20 mm. Na
UTTOAOYIOETE TNV ATTOOTACNH D TWV OXIOPWYV ATTO TO TTETAOHA, TTAVW OTO OTTOI0
oxnuaTi¢ovTal Ol KPOOOOi. (Movdada 1)

(3) Ed&v dirhaoiaocBei n aréoTacn Twv OXICPWY OTTd TO TTETACWKA, JE TTOIOV TPOTTO
Ba peTaBAnBoUV Ta TTIo KATW PeYEDBN; Na aiTloAoynoeTe TNV aTTdvTnon 0ag.
I. Ol ATTOOTACEIG JETAGU DIODOXIKWY KPOOOWV EVIOXUTIKAG CUMPBOAAG Kal ii. ol
YWVIEG, OTIG OTTOiEG oXNUaTiCovTal ol dIAPOPOI KPOOTOI EVIOXUTIKNG CUNBOANG.

(Movadeg 2)

(4) Edav xpnoiyotroijoouue 1Ny Aeukou @wTtdg oTn dIdTtagn Young, TTapaTnpouue
OTI oxnuaTifeTal €vag AEUKOG KEVTPIKOG KPOOOOG €VIOXUTIKNG OCUMBOANG, Kai
KPOOOOi €VIOXUTIKNG OUMPBOAAC TTpwTNG TAENG HE BIAQOPETIKA xpwuaTta. Na
KATOTAEETE TOUG KPOOOOUG EVIOXUTIKAG OUMPBOANG TTPWTNG TAENG ME KOKKIVO,
TTIPACIVO Kal UTTAE XPWHO KAT& aufouca ammoéoTacn atmd ToV KEVTPIKO AEUKO
KpoooO. Na aimioAoynoeTe TNV atmavrnor] oog. (Movadeg 3)

14. (a) Auo opBoywviol TTaApoi diadidovtal o€ avTiBETEG KATEUBUVOEIG KATA PAKOG €VOG
TEVTWHPEVOU OXOIVIOU. 2TO ETTOYEVO OXNUA ATTEIKOVICETAI TO OTIYUIOTUTTO Tr XPOVIKN

oTiyun t, =0.

1,0 m/s

—_

1, 0-m 3,0-m 5J0-m 740-m 9.0-m +0x

1,0-m/s
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Na oxedIG0ETE OTO TETPAYWVIOPEVO XAPTI TOU TETPADIOU QTTAVTHOEWY OAG TOV OUVOAIKO
TTAAUO, TTOU TTPOKUTITEI OTTO TNV UTTEPBEDN TWV TTAAPWY, TN XPOVIKA OTIyuA t; =2,0s.

(Movabdeg 2)

(B) Eva eykdpolo KUpa Tagidevel KOTA UAKOG MIOG TEVIWMEVNG X0pdnGs. To TTapakdTw
O1aypappa OEiXVEl TN ETATOTTION EVOC TUNUATOC TNG XOPONG TN XPOVIKA OTIyun t.

y (cm)

15 A1eUBuvon Aiadoocnc
AIEV von AldOo0oNg

[
»

10

-10

-15

i.Na utroAoyioeTe TNV TAXUTNTA TOU KUPATOG, av n TTepiodd¢ Tou gival 0,2 s.
(Movadeg 2)

ii. Na oxedldoeTe TO OTIYUIOTUTIO TOU OUYKEKPIMEVOU TUAUOTOC TNG XOPONAC METG aTtmd
TTapéAeucn xpovou 0,1 s atrd TN XPOVIKA CTIYUA TOU OTIYUIOTUTTIOU TTOU QaiveTal OTO
M0 TTAvVw dIAYPAUMA.

(Movada 1)

15. (a) 'Eva ouykpOTnpa nxoypo@ei Tov véo TOu OIOKO O nYouovwuévn aiBouca
eyypaens. O nXoAATITNG @elyel attd To SWHATIO, aPrivovTag TNV TTOPTA QVOIKTH, KAl
OTEKETAI OTO onuEio X, OTTWG QAIVETAI OTO TTIO KATW OXNUA.
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O nxoANTITNG TTapatnesi AT o1 fNxol ammd v KIBApa, TTou gival XapunAAg ouxvoTnTag,
akouyovTtal TTapa moX  oAd, evw ol AXOl atmmoé TO @QAdouTo, TTOU E€ival uWnANg
ouxvoTnTag, akouyovtal eAdxiota. Na e€Enynoete TI¢ O TTAVW TTaPATNPACEIS TOU
NXOAAQTTTN. (Movabdeg 3)

(B) Ta OeAgivia €xouv Tnv IKAVOTNTA VO EKTTEPTTOUV UTTEPNXOUG, TOUG OTTOIOUG
XPNOIMOTTOIOUV YIO VA ETTIKOIVWVOUV PETAEU TOUG KAl yIA va EVTOTTICOUV TNV Tpo@r Toug. H

, ’ , ; ’ , . - w ,
EVTAON TOU NXOU TTOU EKTTEUTTEI Eva OEAQivI €XEl TIUA 1 =9,95 X 10 1”; oe amréoTaon 2

km ao1dé autd. Na uttoAoyioete Tnv €viaon TOU MXOU TTOU EKTTEUTTEI TO OEAQivI O€
ammoéoTacn 8 km atd autd. Na Bewpnoete 0TI dev UTTAPXEI ATTOPPOPNON TOU XOU KaTA
TN 8146001 Tou OTO VEPOS Kal OTI Ol TIUEG TNG £vTaong akoAouBouv Tn BewpnTIKA oxéon TNG
£VTaoNng KUPATOG WG OUvAPTNON TNG atTdoTaoNG OTTO TRV TTNYN. (Movadeg 2)

16. 210 TrEipapa Tou Young o1 U0 oXIoNEG atTéxouv JeTagu Toug 0,100 mm, Kal To TTETAoHA
atréxel atrd TG oxIopég 1,20 m. MNpdoivn yovoxpwuaTikry akTivoBoAia atrd laser prikoug
KUpaTog A = 552 nm, TTpOCTTITITEl KABETA TTAVW OTIG OUO OXIOUEG.

O1 ammavTnoeic oac va 60000V Pge ToV owaoTo apiBud onUAVTIKWY WN@iwy.

(a) Na utroAoyioeTe Tn ywvia oTnv oTT0i0 EPPAVICETAI O KPOOOOG EVIOXUTIKNG OUUBOARG
TPITNG TAENG (V=3). (Movadeg 2)

(B) Av TTpayuOTOTTOINCOUUE TO TTIO TTAVW TTEipapa he éva laser 1Wdoug akTIVOBOAIaG, TOTE
0 KPOOOOG EVIOXUTIKAG CUMPBOANG TTpwTnG TAENG oxnuarifetar oe atrdéotaon 5,10 mm
a1TO TO HECO TOU KPOOOOU evioxuong uNOEVIKNAG TAENG.

i.Na uUTTOAOYIOETE TO PNKOG KUPATOG TNG 1L0BOUG AKTIVOBOAIQG. (Movada 1)

ii.’Evag pabntAg 1oxupiceTtal 611 Je TRV idia TTEIPAPATIKR OIATAEN O KPOOTOG EVIOXUTIKNG
OUPPBOANG TTpwTNG TAENGS (V=1) yIa TV aKTIVOBOAIQ TTOU EKTTEUTTEI £va KOKKIVO laser
oxnuartiotnke o€ amootacn 4,35 mm ommd TO0 PECO TOU KPOOOOU €Vioxuong
MNOEVIKAG TAENG. ZUPQWVEITE 1} JIAQWVEITE PE TOV 1I0XUPIOKO Tou padntr; Na
OIKAIOAOYNOETE TNV ATTAvTnon 0aG. (Movadeg 2)
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17."Evag pabntng dével To éva Akpo €vog axolviou unkoug 12m kar palag 0,150 kg o€
akAovnTo onueio B, 6TTwg @aivetal oto oxiua. O pabntig TEVTWVEI TO OXOIVi ATTe TV
eAeUBepn dkpn Tou A, ue opidovTia duvaun péTpou 5N, kal To Kpatd opilovtio. Tn
XPOVIKA oTiyuy t=0 o padnTAg B£Tel TNV dkpn A O€ aTtTAf) apUOVIKN TOAAvVTWon Katd
TNV KaTakopuen d1EUBuvon Kal TTPOG Ta TTAVW, N oTToia TTEpIypd@eTal aTrd Tnv e€icwon:
y = 0,800 nu(5xt) (S.I.).

(+)

_

(a) Na deigete OTI N YPAUMIKE TTUKVOTATA TOU OXOIVIOU €ival u = 0,0 125% . (Movada 1)

(B) Na utroAoyioete Tnv TaxuTnTa d1Gd00NG TOU KUPATOG. (Movada 1)

(y) Na uttoAoyioeTe TO HAKOG KUUATOG. (Movadeg 2)

() Na ypdyete TNV €€icwaon Tou TPEXOVTOG APPOVIKOU KUMATOG TTOU TTAPAyETal aTTd TNV
Kivnon Tng akpng A. (Movadeg 2)

(¢) Na oxedidoete o€ Babuoloynuévoug Agoveg TO OTIVUIOTUTTO TOU KUMATOG TN XPOVIKA
otiyun t, =0,300s. (Movadeg 3)

(o1) Z10 OTIYMIOTUTTO TTOU OXEDIACATE OTO TTPONYOUUEVO E€PWTNHA VO OXEOIAOETE TO
d1dvuopa NG TaxUuTNTaG TAAAVTWONG (WKUTNTAG) TOU onueEiou TTou BpiokeTal otn Béon
x=2m. (Movada 1)
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