YMOYPIEIO MNMAIAEIAZ, MOAITIZMOY, AOAHTIZMOY
KAI NEOAAIAZ
AIEYOYNZH ANQTEPHZ EKMNAIAEYZHZ
YMNHPEZIA EZEETAZEQN

NMArKYMNPIEZ EZEETAZEIZ 2020

Maonua: PYZIKH 4wpo T. Z. (47)
Huepounvia e&étaong: 18 louviou 2020
Qpa g&€raong: 8:00 - 11:00

TO EZETAZTIKO AOKIMIO AIMNOTEAEITAI ANO AEKAE=I (16) ZEAIAEZ.

2uvodeueTal atrd TUTTOASYI0 BU0 (2) oeAidwy.

NMAnpogopicg

e To dokiulo atroTeAeital atrd duo pépn, 1o Mépog A” kal To Mépog B'.

e To Mépog A" Trepihaupavel 10 epwTAOEIS TWV 5 povadwy n KEBe pia.
To Mépog B™ mrepihaupavel 5 epwtnoelg Twv 10 povadwy n K&Oe pia.

e O1 ouvoAikég povadeg Tou dokipiou givar 100.

e O apIBPOS TwV Povadwy yia KABE epwTNOoN A UTTOEPWTNHA QAIVETAI OTO TEAOG
TNG EPWTNONG I TOU UTTOEPWTIUATOG OE TTapEVOEDN.

e To dokiplo ouvodeueTal Atrd TUTTOAOYIO 2 OgAidwV.

e EmTpétreTal N Xprion KN TTPOYPAPHATICOPEVNG UTTOAOYIOTIKAG PNXAVNG.

Odnyigg

e Na amavTioeTe o€ OAEG TIG EPWTACEIC.

e Na atravTioETE TIG EPWTAOEIS OTO TETPADIO ATTAVTHOEWV.

e Na diaBdalete TNV KABE £pWTNON TTPOCEXTIKA KOl VO CNMPEIWVETE OTO TETPAdIO
QTTAVTACEWY T CWOTH apibunor Tne.

e O1 aravTAoEIG TTPETTEI VA EivVal YPAUMUEVES UE TTEVA XPWHOTOG UTTAE.

e O1 ypa@ikéG TTapaoTdoel va oXedialovial oTo XIANIOOTOMETPIKO XAPTi TTOU
uTTdpxel oTo TEAOG Tou TeTpadiou atmaviAoewyv. O1 ypa@IKES TTAPOACTACEIS
MTTOPOUV Va yivovTal ue JOAURI.

e Na @aivovtal 6Aa Ta oTadia TNG epyaciag cag oe KABe epwTtnon. MTopei va
TMOTWOEITE OVAdEC £0TW Kal av n TEAIKI) 0ag atTavTnaon dev gival CwaTh.

e Mrtropei va xaoere PJovAdeG av Oev XPNOIUOTIOIEITE TIG KATAAANAEG POVAdES
METPNONG OTIC QTTAVTAOEIS OOG.



MEPOZ A’: AtmroTteAgital a1rd 10 epwWTACEIG TWV 5 HOVADdWYV N KABEUIA.

1. Miavota Aa €xel ouxvotnTa 440 Hz. H Taxutnta ToUu fxou otov agpa ival 340 m/s.
(a) Na uttoAoyioeTe TO NAKOG TOU NXNTIKOU KUPATOG AUTAG TNG VOTAG OTOV a€PA.
(Movadeg 2)
(B) Na avagépete av o NXog oTov aépa gival eykApaolo i OIAUNKES KUMA.
(Movada 1)

(y) Ta nxnmikd kopata €ivalr pnxavikd. Mia GAAn katnyopia KUPAGTWVY gival Ta
NAEKTPOUAYVNTIKA KUPOTA. Na ava@EpeTe dUO dIAQOPES HETAEU UNXAVIKWY Kal
NAEKTPOUAYVNTIKWY KUPATWV.

(Movadeg 2)

2. o 1™ MEAETN TwV OTACIMWY  KUPATWY KATA MAKOG TEVTWMEVNG XOPONG
XPNOILOTTOINBNKE N TTEIPAPATIKA SIATAEN TOU TTI0 KATW OXHHATOG.

TpoxaAia

Aleyéptng \

(a) Na egnynoeTe yiati dnuioupyeital oTACIKNO KUPA KATA PAKOG TNG XOPONG.
(Movada 1)
(B) H xopdn €xel yAkog L = 1,6 m. Na utroAoyioeTe TO PAKOG TOU KUPATOG TTOU

d1adideTal oTn XopPdN.
(Movabdeg 2)

(y) Zmnv idia diatagn aAAaloupe PoOvo Tn ouxvoTnTa Tou BIEYEPTN.
i. Na oxedidoere, 01O TETPASIO ATTAVTACEWY, TO OTIYMIOTUTIO TNG XOPONGS av

N ouxvoTtnTa Tou JIEYEPTN YiVEl N WIOT TNG APXIKAG.
(Movada 1)

ii.  Naavagépete av Ba aAdEel n TaxutnTa 61adoong Tou KUUATOG.
(Movada 1)



3. H otabepd k evog ehartnpiou egaptdTtal ammd TA QUOIKA XOPAKTNPIOTIKA TOU
eharnpiou. H Ty tTNG ptTopei va egaxBei amd tnv TTEIpAPOTIK PEAETN TNG
TOAGVTWONG WI0G HACAG O€ KATAKOPUPO EAATAPIO, HEOW TNG OXEONG UTTOAOYIOUOU

NG TrEPIOdOU TAAAVTWONG:

T=2 ’m
= 2Tt K

MeTa atTo TNV €TTECEPYATIA TWV PETPACEWYV TTOU AN@BNKav o€ €va TETOIO TTEIpANQ,

TTPOEKUYE N TTI0 KATW YPAPIKA TTapdoTooT.

T2 (s?)
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(a) ATTO Tn ypa@IkA TTapdoTaON, VO UTTOAOYIOETE:

(Movada 1)

TN oTaBepd Kk TOU €AaThPIOU.
(Movadeg 3)

(B) Na avagépete av cival atrapaitnTto va diatnpeital otaBepd 10 TTAATOG TNG
TOAAQVTWONG O€ OAEG TIG JETPAOEIG.

(Movada 1)



4. Z1nv eikéva TTou akoAouBei @aivovTal U0 dIadoxIK& OTIYUIOTUTTA VOGS TPEXOVTOG
QPMOVIKOU KUPATOG. H TTNYR Tou KUpaTtog BpiokeTal 0Tn Béon x = 0 mm Kai EEKIVA
VO TAAQVTWVETAI TN XPOVIKK OTIyur t = 0 s.

A t,=t,+05s

0 \\fe// 80 100 x(éi;)

—
o
el
o
LN

(a) Na mpoodlopiceTe TO PAKOG TOU KUPATOG, ATTO TO OTIYMIOTUTTO TNG XPOVIKAG

OTIYUNG t;.
(Movada 1)
(B) Na utroAoyioeTte Tn @Aon TNG TTNYNAS TN XPOVIKN OTIYUA t;.
(Movada 1)
(y) MeAeTwvTag Kai Ta OUO OTIYUIOTUTTA, VA UTTOAOYIOETE TNV TTEPIOOO TOU KUPATOG.
(Movadeg 3)



270 OXAMa TTou akoAouBei @aiveTal éva TTpwTdvio, p*, TTOU €I0épXETAl OE €va
OMOYEVEG MayvNnTIKO TTEdiO, KIVOUUEVO MPE oTaBepry TaxutnTa. H tayxutnta Tou
TTPWTOVIOU €ival KABETN OTIC OUVAMPIKEG YPAMMUEG TOU MaAyvnTIKOU TreEdiou,

MayVvNTIKAG ETTAYWYNG B.
® OF ®
O,

O]
©®© Ou®
©&—>
OPO® © ©

© © 0 0

(a) Na peTa@épete TO O TTAVW OXAMO OTO TETPASIO ATTAVIACEWV KAl VA
oxedidoete o€ auTtd TN dUvVAUN TTOU ACKEITAI OTO TTPWTOVIO ATTO TO YAYVNTIKO
medio.

(Movada 1)

(B) To pétpo TNG TaxUTNTAG TOU TTPpwToViou gival [U] = 5,0 x 10° M/¢ kai 1o péTpo
NG JayvnTIKAG ETTaywyng Tou Trediou gival |B| = 2,0 x 107* T. Na uroAoyiceTe
TO METPO TNG dUVAUNG TTOU BEXETAI TO TTPWTAOVIO aTTd TO PayvnTiKG TTEdIO.
(Movadeg 3)
(y) Na avagépete Tn @opd Tng OUvaung TTou Ba aAoKeitalr 0TOo @QOpTio, av
AVTIOTPAYEI N QOPA TOU PayvNTIKOU TTEDIOU.
(Movada 1)



6.

(a) Na diatuttwoeTte TNV apxn Tou XoIykevg (Huygens).
(Movada 1)

(B) Z10 oxnua 1TOU OKOAOUBEI PaivovTal 01 IC0OPATIKEG ETTIPAVEIEG EVOG KUMOATOG,
TTou 1adideTal o€ €va OOXEIO vEPOU. 2TNV TTOPEIA TOU TO KUPG ouvavta dUo
avoiyparta, (1) kai (2), d10popeTIKOU TTAATOUG.

(1) (2)

Na avagépeTe o€ 1010 aTTd Ta dUO avoiypaTta Ba TTaparnenBei o éviova 10
QaIvVOUEVO TNG TTEPIBAaONG.

(Movada 1)

(y) Na xapaktnpioete KaBepid atmd TIG MO KATW TTPOTACEIG, TTOU aQOopOoUV OThV
mePiIBAaon, ws ZwoTA (2) A AavBaopévn (A).

Ortav éva KUpa TTEPIBAGTAI ATTO YIQ OXIOMN:
A. aAAAdel TO PRKOG KUPOTOG
B. aAAAlel n TaxuTnTa TOU KUPOTOG

. aAAd&lel n dievBuvon diIddoong Tou KUPOTOG.
(Movadeg 3)



7. Mia pada sival otepewpévn o€ éva afapéc eAATRPIO Kal EKTEAEI ATTA} APUOVIKN)
TAAGVTWON o€ OPICOVTIO Kal Agio ETTITTEDO, AVAPECA OTIG aKpaieg BEoeig A kai B. H
0¢éon K gival n Béon 100ppoTTiag TNG JACag Kal N BETIKR gopd gival TTPog Ta deCIA.

(a) Na avagEperTe:

i. Tn/Tmig B€on/eig TTou N TaXUTNTA TNG MACOG €ival PEYIOTN

(Movada 1)
ii.  Tn/TIg B€0n/eIg TTOU N TAXUTNTA TNG NGOG €ival ion YE uNdEv.

(Movada 1)

(B) H ypagikn TapdoTacn TTou akoAouBei deixvel TRV TaxutnTa TAAAVTWONG TNG
Malag o€ ouvdapTnon PE ToV XPOVo.

. X A
30 \ / \ / \ /
20 \ / \ / \ /

i T S hid o

00 01\ 0;2--103 /04 o5 06\ o/ 018 /09 10 11\ 2113 /14 5

MR RV BERIISCRIN ST RISEENIESE

20

o [ 8 i Sisiaee

40

o / \/ \/

ATIO TN YPAWIKN TTAPACTACH, VA TTPOCDIOPICETE:

u (ecm/s)

i. Tn pé€yioTn TaxuTnTa TAAGVTWONG TNG nalag
(Movada 1)
ii. TNV mEPiodo TAAAVTWONAG TNG
(Movada 1)
iii.  ®U0 XPOVIKEG OTIYMEG KATA TIG OTTOIEG N Pala TTepvA atrd T B€on 1I00pPOTTIag
KalI KIVEITAI TTpOG Ta BECIA.

(Movada 1)



8. Auo tTnvia, pe d1aQopeTIKO apIBUO OTTEIPWYV To KOBEVA, gival TOTTOBETNUEVA TO £va
OITTAa 0TO GAAO, OTTWG PAIVETAI OTO OXH A TTOU OKOAOUBEI.

Mnvio 1 Mnvio 2

@v ‘é’v
To 1Tnvio 1 gival ouvdedepévo Pe TNy evaAhaoodpevng Taong (V) kail dIaKOTITN
(®) kai TO TINVio 2 pe éva BoAtopeTpo (V). Metd 10 KAgioluo Tou dIOKOTITN TO
BoATOUETPO deixvel OTI OTA AKPA TOU TTNViou 2 u@avideTal Taon.
(a) Na ava@épete TO QQIVOUEVO OTO OTTOIO OQEIAETAI N EPPAVIOT TAONG OTA AKPA
TOU TTNVviou 2, JeT& TO KAEIOINO TOU BIaKOTITN OTO TTnvio 1.

(Movada 1)

(B) Na egnynoete yiati dnuioupyeital Tdon oTo TINVio 2, PMETA TO KAEiOIO TOU
OI0KOTITN OTO TTNVio 1.

(Movabdeg 2)

(y) Na ava@épete dUo aAAayég TTou Ba PTTOPOUCATE VA KAVETE OTNV TTIO TTAVW
TeIpapaTikg d1IaTagn, woTe n TAoON TTOU gP@avi(eTal 0TO TTNVio 2 va gival
MEYQAUTEPN.

(Movabdeg 2)



Bapidia ouvoAikng pafog m = 0,40 kg €ivar avaptnuéva atmmd KATakOPuPo
eAatripio otaBepdg k = 20 N/m. To ouoTnua ekTeAE aTTA apuoVvIKA TOAGVTWON.
H ypag@iky TTapdoTtacn TTou akoAouBei Ocixvel Tn OUVAMIKN €EVEPYEId TOU
OUCTAPATOG O€ ouvVAPTNON KE TN B€on.

Auvapikg
evépyelaog J
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(a) Na Tpocdiopicete, atrd TN ypaQIkr TTapdoTacn:

i. TO TTAATOG TNG TAAGVTWONG

(Movada 1)
ii. TNV OAIKA evépyela TNG TOAdvTwong

(Movada 1)

iii. TN duvauIkA evépyeia OTav o TOAAVTWTAG BpiokeTal oTn Béon x = 0,09 m.
(Movada 1)

(B) Na utroAoyiceTe TNV KIVATIKI EVEPYEIQ TOU TAAQVTWTH, OTAV QUTOS BPIOKETAI OTN
Béon x = 0,09 m.

(Movddeg 2)



10. 21nv TTeIpapaTiKh dIATagn TTou aKOAOUBEl, 0O JayvrTNG UTTOPEI va KIVEITAI ATTO Kal
TPOG TO TrNVio, OTwg dcixvouv Ta PBEAN. Otav o payvATnNG KIVETAl, TO TTNVio
dlappéeTal ATTo €TTAYWYIKO PEUPA Adyw TOU QAIVOPEVOU TNG NAEKTPOUAYVNTIKNG
ETTAYWYNG Kal dnuIoupyeiTal yupw Tou payvntiko 1edio. H @opd Tou peupaTog
kaBopiceTal atrd Tov kavova Tou Aevl (Lenz).

A B
A
S N |
— )
K A

(a) Na diatuttwoete Tov Kavéva Tou Aevl (Lenz).
(Movada 1)

(B) Na avagépete TV apxn TG PUOIKAG oTnv oTToia oTnpEifeTal 0 Kavovag auTog.

(Movada 1)
(y) Apxika o payvATnG KIVEiTal TTpog Ta OECIA.

i. Na avagépete av, o€ aQuTh TNV TTEPITITWON, TO AKPO A TOU TInviou yiveral
BopeIog 1) vOTIOC TTOAOG.

(Movada 1)

ii.  Na poodiopiceTe TN OPA TOU ETTAYWYIKOU PEUPATOG OTO TUARUA KA Tou
KUKAWPATOG TOU TTRVioU.
(Movada 1)
iii.  Na avagépete T Ba cuuPei OTO PETPO TNG €VTAONG TOU ETTAYWYIKOU
PEUPATOG OTO TINVIO, av 0 ayVATNG KIvNOEi Ye peyaAuTepn TaxuTnTa.
(Movada 1)

TEAOZ MEPOYZ A’
AKOAOYOEI TO MEPOZ B”



MEPOZ B": AtmroTteAgital atrd 5 epwTROEIG TWV 10 povAdWYV N KABgUIA.

11. 'Eva eykApolo KUua, TTou dIadideTal KATA WKOG MIAG XOPONG, TTEPIYPAPETAl OTTO
t X
TNV €§icwon: y = 8 nu 2m (E — E) Ta pAKN gival ETpNPEVA OE cm KAl O XPOVOG

o€ s.
(a) Na 1TTpoodiopiceTe:

I. TN @opd d1adoong Tou KUPATOG

(Movada 1)
li. TO TTAATOG TOU KUUATOG
(Movada 1)
lii. TNV MEPIodO TOU KUPATOG
(Movada 1)
IV. TO MAKOG TOU KUUATOG TTou BIadideTal oTn Xopdn.
(Movada 1)
(B) Na utroAoyioerTe:
I. T ouxvoTnTa TOU KUPATOG
(Movada 1)
ii. TNV TaxuTnTa d1ddoong ToU KUPATOG.
(Movabdeg 2)
(y) Na utrohoyioete Tn PEyIoTn TaxUTNTA TAAAVTWONG KABE onueiou TNG XOPONG.
(Movadeg 3)

10



12. A. (a) Na ypAyeTe ToV OpIoPO TNG £CAVAYKAOHUEVNG TAAAVTWONG.
(Movdada 1)
(B) Na ypawete TIG TTPOUTTOBECEISC WOTE £vag TAAAVTWTAG VO BPIOKETAI O€

KatdoTaon ouvToviouou.
(Movabdeg 2)

B. Mia opdda pabntwyv XpnolUoTToIEl TNV TTEIpAUATIK dIATan Tou TTO KATW
OXAMOTOG O £va TTEIpAUA CUVTOVIOUOU.

2wpa pédlac m = 0,40 kg eivar avaptnuévo amd KatakdpuPo eAaTApPIO
o1abepdc k = 23 N/m.

(a) Na utroAoyioere:

i. Tnv TEpiodo TaAAvTwong TNG NAZag, OTav auTr) TAAAVTWVETAI EAEUBEPa
(Movada 1)

ii. TnvIdloouxvOTNTA TOU CUCTANATOG NACAG - eEAATnpiou.
(Movada 1)
(B) Amé TIGC METPNOEIC TTPOEKUWE N ypa@IK TTapdoTtacn Tou TTAATOUG
TOAQVTWONG O€ OUVAPTNON ME TN OuxvOTNTA TAAAVTWONG TOU BIEYEPTN,

TTOU QaiveTal aTnVv eTOuevn oeAida. O dEovag TnG ouxvoTNTAG TOU BIEYEPTN
O¢ev eival BabuoAoynuévod.

11
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i. NapoodiopioeTe, Atrd TN YPAPIKN TTAPACTACT, TO TTAATOG TOAAVTWONG
TOU OUOTANOTOG KATA TOV CUVTOVIOUO.

(Movada 1)

ii.  Na avagépete TNV TIPA TNG ouXVOTNTAG TOU OIEYEPTN, TTOU QVTIOTOIXEI
oTnV TIUA X TTOU €ival onUEIWPEVN OTN YPOQPIKA TTApACTAOT.

(Movada 1)

(y) H pdla tmou givar avaptnuévn atmd 1o eAatripio augdvetal. Na eTTINECETE,
yla TIG TPOTACEIC TToU akoAouBouv, Tn owaoTh amdvinon yia Kabe
TTEPITITWON.

Av n puala Tou CWPATOG TTOU KPEUETAI ATTO TO EAATAPIO AugnBEei, TOTE:
i. n1dloouxvoéTNTa TOU CUCTHUATOG:
A. Ba auénoei B. 6a peiwBei . Ba peivel n idia
ii. TO WE€yIOTO TTAATOG OTO TTIO TTAVW TTEIpANQ:
A. Ba auénoei B. Oa peiwBei . Ba peivel 1o idIo
iii. N KauTTOAN CUVTOVIOUOU TOU TTIO TTAVW OXHMOTOG:

A. Ba petakivnBei TTpog Ta d6e€iId B. Ba ueTtakivnBei Tpog Ta
aploTEPA . Ba peivel otnv idia BEon.

(Movabdeg 3)

12



13. Mia opada padnTwy PEAETA TO QAIVOPEVO TNG CUPBOANG TWV UBATIVWY KUPATWY
ME Mo Agkavn KupaTtwyv (ripple tank). 210 oxrua 1Tou aKOAOUBEi @aivovTal Ta
KUpaTta 1Tou oUPBAAAOUY KaBwG Kai ol UTTEPPOAEG OUPPBOANG (K). Ta KUpaTta atro
TIG OUO TTNYEG €XOUV HAKOG KUPATOG A = 0,4 cm Kal oTaBepn} diapopd @Aong undév.
O1 opOKeVTPOI KUKAOI BEixvouv Ta 6pn TWV KUPATWV.

(a) Na ava@épeTe TN CUVORKN EVIOXUTIKAG OUKBOANG.
(Movada 1)

(B) Na avagépete 10 €id0G TNG OCUPPBOAAG TTOU OCUpPaiveEl OTn PECOKABETO
(utrepBOAN yia K = 0) Kal va eENYACETE TNV ATTAVTNOT| OOC.
(Movabdeg 2)

(y) Na ypdyerte o€ moia a1t 10 onpeia X, A, M kai N Ta KUpaTa atrd Tig dUO TTNYES
@TAVOUV WE TNV idIa diagopd dpduou.
(Movada 1)
(8) XpnoiyoTtrolwvtag 1o oXfua:
i. va Tmpoadlopioete TNV amméoTaon 1,1, o€ cm
(Movabdeg 2)
ii. va ava@épete Tn dlapopd dPOUOU TWV KUPATWY TTOU PTAVOUV OTO OnuEio A

atro TIg dUO TINYEG, OE cm.
(Movabdeg 2)

(¢) To kUpa atrd TNV TTNYA I1; @TAVEl OTO ONWEIo N PETA aTTd XPOVIKO didoTnua
At = 0,8 s. Na umoAoyioete Tnv Taxutnta &1ddoong Tou KUPOTOG OTNV

ETTIPAVEIA TOU VEPOU.
(Movabdeg 2)

13



14. Mia opdda pabntwyv BEAEl va TTPAYPATOTTOINCEI éva TTEIPAPA VI VA OIEPEUVNOEI
TOUG TTAPAYOVTEG OTTO TOUG OTTOIoOUG €€apTATal N TTEPIOdOG TAAAVTWONG €vVOG
ATTAOU EKKPEUOUG.

(a) O1 paBntég atmmogaaciCouv va eAéygouv TTPWTA av n TTEPIOdOG Tou aTtTAou
EKKPEPOUG €apTATAl ATTO TN JACQ TOU C@AIPIdiou.
I. Na Tepiypdyere, o€ ouviopia, TN MEBOdO TOU OBa TIPETTEl  va
OKOAOUBAOOUV o1 HaBNTEG 07 AQUTA TNV TTEPITITWON.
(Movadeg 2)

li.  Na avo@épeTe TO CUPTTEPOACUA OTO OTTOI0 Ba TTPETTEI va KATOAALOUV.
(Movada 1)

(B) MNa tov €Aeyxo TnG €€aptTnong TNG TTEPIGOOU aTTO TO PAKOG TOU EKKPEUOUG Ol
MaOnTéC TIApPAv TIGC PETPACEIC TTOU @aivovial OTov o KAtw [Mivaka

(Mivakag 1).
Mivakag 1
. . Xpoévog 10 . Terpdywvo
AlA MnKogLsz(;;)suoug TaAavTwoswv I'I£$|:)S?og TNG TTEPIOSOU
10T (s) T? (s?)

1 0,9 19,0
2 11 21,0
3 1,3 23,0
4 15 24,5
5 1,7 26,0

i.  Na avriypdyete TIG dUO TeAeuTaieg OTAAEG TOu TTivaka OTO TETPADIO
ATTAVTACEWYV KAl VO TIC OUMUTTANPWOETE, ME PAON TIG TTEIPAPATIKES
METPAOEIC TWV JaABNTWV.

(Movabdeg 2)

ii.  Na xapdere, OTO TETPAYWVIOUEVO XOPTI TOU TETPABIOU QTTAVTACEWY, TN
YPA®IKN TTAPACTACN TOU TETPAYWVOU TNG TTEPIOOOU O€ OUVAPTNON UE TO
MAKOG TOU eKKpepoUg, T2 = f(L).

(Movadeg 4)

iii.  Na OIaTUTTWOETE TO CUMPTTEPACUA, TIOU TIPOKUTITEL aTTO TN YPOQIKN
TTapdoTaon, yia tn oxéon TnG TePIOOOU TAAAVTWONG TOU EKKPEPOUG E TO

MAKOG TOU.
(Movada 1)
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15. A. 'Eva aywyIydo TETpaywViKo TTAaiolo, egBadou S = 0,1 m?, TommobeTeital yéoa oe
OMOYEVEG payvnTIKO T1edio. H payvnTik €mmaywyry Tou TTediou €XEl METPO
|§| = 0,2 T. To Aaicio gival TOTTOBETNPEVO OAOKANPO pEoa OTO TTEDIO, JE TETOIO
TPOTTO WOTE Ol HAYVNTIKEG OUVANIKEG YPANUES va oxnuUaTi(ouv ywvia ¢ = 30°
ME TO €TTITTEDO TOU TTAAICIOU, OTTWG PAiVETAI OTO OXNUA.

B

L%

Na uttoAoyioeTe TN payvnTIKA porj TTou dlatrepva To TTAQICIO.
(Movadeg 2)
B. 21n ouvéxela To TTAQiCIO TOTTOBETEITAI HECQ OTO PHAYVNTIKO TTEDIO UE TETOIO TPOTTO
WOTE Ol JayvNTIKEG OUVOUIKES YPOUMEG VA €ival KABETES TTPOG TO TTAQICIO0, OTTWG
QaiveTal 0TO TTIO KATW OXNMaA. To payvnTikd TTedio PeTaBAAAETaI pE TOV XPOVO,
OoUPQWVO PE TNV TTOPOAKATW YPOQPIKA TTApACTOON MAYVNTIKAG ETTAYWYAS —
xpovou, B = f(t).

B(T) 0.25

S 0,20

ool

0,15

0,10

0,05

0,00 -
0,0 1,0 2,0 30 t(s) 40

(a) Na katovoudoeTe TO QaIvVOUEVO, TToU Ba TTapaTnenBei KaTd Tn dIGPKEIQ TNG
METABOAAG TOU payvnTikoU TTediou.
(Movada 1)

(B) Na 10 xpoviKd dIGoTNUA TTOU METABAAAETAI TO payvnTIKO TTEdio, va
UTTOAOYIOETE:

i. Tn METABOAN TNG MayvNTIKAG por¢ TTou diatrepvd 1O TTAQICIO
(Movabdeg 2)

ii. TNV €TAYWYIKA TAON TTOU ETTAYETAI OTA AKPA TOU TTAQICiOU.
(Movabdeg 2)
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(v) Na xapda&ete Tn ypa@Iki TapdoTaon TNG ETTAYOPEVNG TAONG O€ OUVAPTNON
ME TOV XPOVO, yIa TO XPOVIKO dIAdoTnUa TTou PETABAAAETAI TO payvNnTIKO
edio, o€ BaBuoAoynuévous Agoveg.

(Movadeg 3)

TEAOZ EZETAZTIKOY AOKIMIOY
AKOAOYOEI TYINMOAOI'IO

16



TYNOAOr'IO ®YZIKHZ 4QPOY TEXNIKQN ZXOAQN

2TAOGEPEZ

MéETpo TnG MITAXUVONG TNG BaputnTag
KOVTA 0TV ETIQAVEIQ TS NG

g = 9,81 m/s?

dopTio nAekTpoviou

g = —1,6-1071°C

doprTio TTPpwWTOViOU

q, = +1,6-1071°C

Mddla nAekTpoviou

m, = 9,1-1073%kg

Mdadca TTpwrtoviou

m, = 1,673 10 kg

Mdcla veTpoviou

m, = 1,675-107%" kg

TaxuTnTa ToU @WTOG OTO KEVO

c =30-108m/s

MAOHMATIKA
EpBaddv KUkAou A = nr
MePIMETPOC KUKAOU C = 2nr
EpBadov em@aveiag opaipag A = 4nr?
4
Oykog apaipag V= §nr3

FENIKEZ ZXEZEIZ

‘Epyo o1aBgpn¢ duvaung

W = F-s-ouvvl

W
loxug P= e
KINHMATIKH
2x€0N YWVIAKAG KAl YPAPMIKAG v = wr
TaxUTNTOg B
. . , . 2
2x€0n TEPIOdOU Kal YWVIOKAG TaXUTNTAG | @ = T
HAEKTPIZMOZ
d
‘EvTaon nAeKTPIKOU PEUPATOG | = d—?
. . \Y
AvTioTaon aywyou R= T
HAekTpIKA 10X0G P=IV

EAAZTIKOTHTA

Népog Tou Hooke F = k-Ax
1
Auvapikn svépyela eAatnpiou E= Ek(AX)Z
TAAANTQZEIZ
Taxutnta v=*w\y: - y?
Emirdyxuvon a=—w?-y




Evépyeia apuovikou TaAavTwTh

1.2
E =§D)’0

21a6epd TaAAVTWONG

D = m-w?

KYMATA
Taxutnta d1ddoong KUPOTOG v=Af
t
E€iowon TpéXovTog apuovIKOU KUPATOG Y = Yoni [271 (; + %)]
AtmréoTacn HETAEU dUO DIODOXIKWYV _AD
PWTEIVWV KPOOOWVY OUUBOAAS S = a
Tayutnta d1ddoong eyKAPOIOU KUPATOG _ E
KATA PAKOG TEVTWHEVNG XOPONG v= U
MrKOG KUUATOG OPOTOU (PUITOG 400 nm < A <750 nm
2nx 2wt
Y = 2Yo0uv ——NH—-
E€iowon otdoipyou KUPATOG N
—> 21X 2nt
Y = 2yonu——ow—
HAEKTPOMAINHTIZMOZX
Métpo NG HayVNTIKAG duvaung o€ F = BILnpé
PEUPATOPOPO aywyod
MaTQo NG HayvnTIkAG 6uvlapr]g (of 3 F = Bugnuo
KIVOUUEVO NAEKTPIKO QOPTIO
METPOo TNG payvNTIKAG ETTAYWYARS OTO B = ﬂ
E0WTEPIKO TTNViou = Hio—
MayvnTik pon ¢ = BSouvl
, . . , AV
Evraon opoyevoug nAeKTpIKOU TTEDIOU = -5
X
. do
Népog Tou Faraday E,=-N—




YMOYPIEIO MAIAEIAZ, MOAITIZMOY, AOGAHTIZMOY
KAI NEOAAIAZ
AIEYOYNZH ANQTEPHZ EKMNAIAEYZHZ
YMNHPEZIA EZEETAZEQN

NArKYMNPIEZ EZETAZEIZ 2020

Maénpa: PYZIKH 4wpo T. Z. (47)
Huepopnvia egéraong: 18 louviou 2020

OAHI'Oz BAOMOAOIHZHZ

MEPOZ A’: AtroTteAgital atrd 10 epwWTAOCEIG TWV 5 HOVADdWYV N KABEMIA.

1. MiavoTta Aa €xel ouxvotnTa 440 Hz. H Taxutnta TOU fXou oTov aépa gival 340 m/s.

(a) Na utroAoyioete To HAKOG TOU NXNTIKOU KUPATOG AUTHG TNG VOTAG OTOV Qépal.

(Movabdeg 2)
v
v=l'f:>){=f 1 pov.
340 % 1 pyov
A=qaom 7'M
(B) Na avagépeTe av o xog oTov aépa eival eykAPaoIo A SIAUNKES KUMA.

(Movada 1)

Aidunkeg 1 pov.

(y) Ta nxnmikd kopata €ivalr pnxavikd. Mia dAAn katnyopia KUPATWVY €ival Ta
NAEKTPOUAYVNTIKA KUPOTA. Na ava@EépeTe OUO DIOPOPEG METALU UNXAVIKWY KAl
NAEKTPOMAYVNTIKWY KUPATWV.

(Movabdeg 2)

Ta nAekTpopayvnTikd KOpaTa:
e Ji1adidovTal Kal OTO KEVO 1 Jov. yia KdBe éva
e ¢gival povo eykapoia




MNa 1N MEAETN Twv OTACIMWY KUPATWY KATA  MPAKOG TEVTWMEVNG XOpPONGS

XPNOIMOTTOINBNKE N TTEIPAPATIKA SIATAEN TOU TTI0 KATW OXAMATOG.

Aley€pTng \

TpoXaAia

(a) Na egnynoete yiari dnuioupyeital OTACINO KUPA KATA PAKOG TNG XOPONG.

(Movada 1)

A16T1, KATA PRKOG TNG XopOdNG, CUMPBAAAEI TO KUMA OTTO TOV
O1EYEPTN ME TO AVAKAWMEVO TOU ATTO TNV TPOoXaAia.

1 pov.

(B) H xopdn €xer uynkog L = 1,6 m. Na uttoAoyioeTe TO PAKOG TOU KUPATOG TTOU

d1adideTal 0TN X0opPdN.

(Movadeg 2)
L=21= 1 pov.
A=L/2=0,8m 1 pov.

(y) Zmnv idia didragn aAAdloupe Povo Tn ouxvoTnTa Tou dIEYEPTN.

i. Na oxediaoere, 010 TETPASIO ATTAVIACEWY, TO OTIYMIOTUTTIO TNG X0PpdN ¢ av

n ouxvoTtnTa TOoU JIEYEPTN YiVEI N YIOT TG APXIKAG.

(Movada 1)

- =~

1 pov.

ii.  Na avagépete av Ba aAAdgel n TaxutnTa 81ad00nNg ToU KUPATOG.

(Movada 1)

Oxi

1 pov.




3. H otaBepd k evog eharnpiou eCaptdtal ammd Ta QUOIKA XOPAKTNPIOTIKA TOU
ehatnpiou. H Ty tng ptopei va e€axBei atmd TNV TTEIPAPATIKA MEAETR TNG
TOAAQVTWONG YIOG PACAG O€ KATAKOPUYO EAATAPIO, HECW TNG OXEONG UTTOAOYIOUOU

TNG TTEPIOOOU TAAAVTWONG:
T=2 /m

MeTa atro TNV €TTECEPYATIA TWV PETPAOEWV TTOU APONnKav o€ éva TETOIO TTEIpAUA,
TTPOEKUYE N TTIO KATW YPOAPIKA TTapdcTaon.

18
T2 (52) G s B I RS S S S e
16 ——
4 _ | L
14 : ———am
1,2 : j/ —
7.
I S S -
10 —— :
A 7f;__ _______ ———
08 +— - :
"':—"_'""_ _;/"’_‘" SN R O '_"'_'“ _____
086 A
g
02 1= /’ :
00 & >
0,0 0,1 02 03 04 0,5
m (kg)
(a) A6 Tn ypa@Ik TTapAoTaOH, VO UTTOAOYIOETE:
i. TNV KAion TnG euBeiag
(Movada 1)
P, -, (1,2 —0,0)s? 2
{ = == = 4- k
Kon =, ~ (03 00k S/ke 1 pov.
ZWOoTH avdyvwon onUEiwv Kal UTTOAOYIoHOG
ii. TN oTaBepd k Tou eAaThpIOU.
(Movadeg 3)
ESaywyn Tng oxéong utroAoyiopou TnG oTalepdg k:
4 2
T=2nm/k = T? =<%>m 1 wov.
.. 4 n? 4 n? 1
ZUVETTWG: €0 = - > k= w00 Hov.




_4112 4 t?

£p0 4

ESaywyn Tou atroTeAéopaTOG:

N N
= oS k=mn¢— n k=9,87 —
m m

1 pov.

(B) Na avapépete av eival

arrapaitnto va diatnpeital otabepd 10 TTAATOG TNG

TAAAVTWONG O€ OAEG TIG UETPNOEIG.

(Movada 1)

Oxi

1 pov.

4. Ztnv eikéva TTou akoAouBei paivovTal dUo S1adoxIK& OTIYMIOTUTIA EVOG TPEXOVTOG

QPMOVIKOU KUPATOG. H TTNYr TOou KUPATOG BpiokeTal oTn Béon x = 0 mm Kal EEKIVA
VO TAAQVTWVETAI TN XPOVIKN OTIyuR t = 0 s.

(a) Na Tpocdiopicete TO JAKOG TOU KUUATOG, ATTO TO OTIYMIOTUTTO TNG XPOVIKAG

OTIYUAG t;.

(Movada 1)

40 mm

1 pov. |

(B) Na utroAoyioeTe Tn @Aon TNG TTNYAS TN XPOVIKN OTIYUA t;.
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(Movada 1)

2e At = t; n TNYN €X€1 eKTEAéOEI BUO
TaAavTwoelg, dpa @ = 2 - 2w = 4n rad.

1 pov.

(y) MeAeTwvTtag Kal Ta dUO OTIYMIOTUTTA VO UTTOAOYIOETE TNV TTEPIODO TOU KUPATOG.

(Movadeg 3)
At=t, —t; =0,5s. 1 pov.
2¢ 0,5 s To KUpa diavuel aréoTaon %. 1 pov.
dpa,O,Ss=}:>T=4-0,Ss=Zs. 1 pov.
n
2e At=1t, —t; = 0,5 s T0 KUJa d1aviel 10 mm 1 pov.
ATTé TN OXEON TG TAXUTTAG U = = = 1000 _
N OXeoN TNG TAOXUTATAG L = -0 = ==~ = 1 pov.
20 mm/s
A T A 40 mm 1
= — = = —_-—= —-——— .
b v 20mm/s S Hov
5. ZT0 OXAMO TToU akoAouBei @aivetal éva TpwTdvio, pt, TTou eIcépXeTal O€ éva

OMOYEVEG HayvnTIKO TTeEdio, Kivouuevo e oTaBepry Taxutnta. H taxutnta Tou
TTpwToViou €ival KABeTn OTIG OUVOUIKEG YPOUMEG TOU MayvnTikou Trediou,

MayVvNTIKAG ETTAYWYNAGS B.

(a) Na petapépete 10 MO TTAVW OXAMO OTO TETPADIO ATTAVIACEWV KAl va
oxedidoeTe o€ auTtd TN dUVAPN TTOU AOKEITAI OTO TTPWTOVIO ATTd TO PAyVNTIKO

m1edio.

(Movada 1)



| KaBeTa oTnv TaXUTNTA KaIl PE QOPE TTPOG TA KATW. | 1pov.

(B) To péTpo TnG TaxUTNTag TOU TTpwTOViou eival |G| = 5,0 x 105 M/g kai T0 YETPO
NG HayvnTIKAG eTTaywyng Tou Trediou givai [B| = 2,0 x 10~* T. Na utroAoyioeTte
TO METPO TNG BUVANNG TTOU BEXETAI TO TTPWTOVIO ATTO TO PayvNnTIKO TTEdIO.

(Movadeg 3)
|F| = |B| q I5|= 1 pov.
| — -4, -19¢+ ., 5m
— &y ] ) S .
|F| =2,0x107*T-1,6 x10719C- 5,0 x 10° M/ 1 pov
—|F|=1,6 x10" N 1 pov.

(y) Na avagépete Tn @opd TnG dUvaung TTou Ba ACKEiTal OTO QOPTIo, AV TO
payvnTikG TTEdIO £x€1 avTiBETN Popa.

(Movada 1)
| KdBeTa 0TV TAXUTNTA KA HE POPE TTPOG T TTAVW. | 1pov. |
6. (a) Na diatutrwoeTe TNV apxn Tou Xoiykevs (Huygens).

(Movada 1)

Kdafe onpeio evog METWTITOU KUMOTOG (ICOQAOCIKNAG ETTIQPAVEING) 1 uov
CUNTTEPIPEPETAI OAV TTNYH SEUTEPOYEVWV CPUIPIKWY KUMATWYV. HOV-

(B) 10 OXrua TTOU OKOAOUBEI PaivovTal Ol IC0PACIKES ETTIPAVEIEG EVOG KUPATOG,
TTou d10dideTal o€ €va doXEIo veEPOU. 2TnV TTopEia Tou To KUPA cuvavtd duo
avoiyparta, (1) kai (2), d1a@opeTIKOU TTAATOUC.

(1) (2)

Na ava@épete o€ TToI0 aTTO Ta OUO avoiypaTta Ba TTapatnenOei o éviova 10
@aivéuevo TnG TrepiBAaong.



(Movada 1)

| Z1o Gvoiypa (2)

1pov. |

(y) Na xapaktnpioete KaBepid arrd Tig o KATW TTPOTACEIG, TTOU agOopouv oThv

TePiIBAaon, wg ZwoTh () A AavBaopévn (A).
Otav éva Kupa TTepIBAGTal aTTd Pia oXIoUN:

A. aAAGlel TO KOG KUPATOG
B. aAAA&del n TaxutnTa TOU KUPATOG
. aAAadel n dieuBbuvon d1adoong Tou KUPATOG.

(Movadeg 3)
A A 1 pov.
B A 1 pov.
r z 1 pov.

7. Mia pada gival otepewpévn o€ Eva aPapEG EAATHPIO KAl EKTEAET ATTA APUOVIK
TAAQVTWON € 0PICOVTIO Kal Agio eTTiITTEDO, avApeoa OTIG akpaieg BEoeig A kai B. H
08¢on K gival n Béon 1coppoTriag TNG ualag Kai n BETIKN @opd gival TTpog Ta deEId.

oy
:& 'K + ' B

(a) Na avagéperTe:

i. Tn/Tmg B€on/eig TTou n TaxUTNTa TNG MALOGC €ival PEYIOTN

(Movada 1)

| Ztn 8¢on K | 1 hov. |
ii.  Tn/mg B€on/eig TTou n TaXUTNTA TNG MALCAG ival ion Ye undéEv.

(Movada 1)

| ZTig Bé0€1G A KO B | 1 pov. |




(B) H ypagikn TTapdoTacn 1TTou akoAouBei deixvel TRV TaxutnTa TAAAVTWoNG TNG
palag o€ ouvapTnON PE TOV XPOVO.

=30 [iEHEE \

10

0 t(s)

-10 .

-20

-30

-40

-50
ATT6 TN YPA@IKN TTAPACTACH, VO TTPOCOIOPICETE:

I. TN P€yloTn TaXUTNTA TOAGVTWONG TNG HAlag

(Movada 1)
50 cm/s ‘ 1 pov. ‘
ii. TNV mEPiIOdO TAAAVTWONG TNG
(Movada 1)
0,5s ‘ 1 pov. ‘

iii.  ®UO0 XPOVIKEG OTIYMEG KATA TIG OTTOIEC N PAla TTepVA aTtrd Tn B€0n 1I00pPOTTIaG
KalI KIVEITAI TTPOG Ta OECIA.

(Movada 1)

OTrolecdnTToTE BUO ATTO TIG XPOVIKEG OTIYMES

0,0s, 0,5s, 1,0s, 1,5s 1 pov.

8. Auo tnvia, pe d1a@opeTIKG aplBud oTTEIpwV To KaBEva, gival TOTTOBETNUEVA TO Eva
OITTAa 0TO AAAO, OTTWG PaiVETAI OTO OXHA TTOU OKOAOUBEI.

Mnvio 1 Mnvio 2




To 1nvio 1 cival ouvdedepévo pe TNy evalhaoodpevng Tdong (V) kai dIakOTITn
(®) ka1 To TINVio 2 pe éva PoATopeTpo (V). MeTd 1O KAgioIuO TOU BIAKOTITN TO
BoATOuETPO Beixvel OTI OTA AKPA TOU Trnviou 2 eugavieTal Téon.

(a) Na ava@épete TO QAIVOPEVO OTO OTTOI0 OPEIAETAI N EPPAVION TAoNG OTA AKPA

TOU TTNVioU 2, JETA TO KAEIOIUO TOU OIAKOTITA OTO Trnvio 1.
(Movada 1)

To @aivépevo TG apolfaiag eTaywyng n Tng

. . 1 pov.
NAEKTPOHAYVNTIKAG ETTAYWYNAG.

(B) Na eg¢nynoete yiati dnuioupyeital Tdon oTo TNVIo 2, PETA TO KAEIOIO TOu
O10KATITN OTO TINvio 1.

(Movabdeg 2)

Otav kKAgiooupe TOV SIAKOTITN HETARBAAAETAI OUVEXWG 1 uov
n HayvnTIKA pof Méoa oTO TrNRVIo 1, HoV.
n otroia TPoKaA&i Abyw o0leuéng peTABOAN TNG MAYVNTIKAG 1 pov
PONG HECA OTO TrNVio 2.

n
OTtro1adnmrote AAAN 1000UVAUN SI1ATUTTWON TTOU TrEPIYPAPElI opOd
TN METABOAN TNG MAYVNTIKNAG PONG OTO TTNVio 2 1 pov.
AOyw TnG peTaBOARG Tou payvnTikou 1Tediou oTo Trnvio 1 1 pov.

(y) Na avagépete dUo aAAayEG TTou Ba PTTOPOUCATE VA KAVETE OTNV TTIO TTAVW
TTEIPANATIKA dIdTagn, WOTE n TACON TTOU gP@avifeTal oTo TTNVio 2 va gival

MEYOAUTEPN.
(Movadeg 2)

OtroiecdntroTe U0 AaTrd TIG MO KATW OAAAyEG:

va aUEAOOUNE TOV OPIOUO TWV CTTEIPWYV OTO TTRVvio 1 1 yov.

va aUEAOOUHE TOV PIONO TWV CTTEIPWYV OTO TThVio 2 1 yov.

va au§fRooupe 10 Badud ouleugng YE TTUPAVA NAAGKOU 1 pov.
o15npou

va au§AooUNE TNV TAoN OTO Trnvio 1 1 yov.

va TTAnoidoouye Ta dUo Trnyvia. 1 pov.

va au§AQooupe To EURadoOv Tou Trnviou 1 1 pov.




Bapidia ouvoAikig pafog m = 0,40 kg €ivar avapTnuéva atmd KATAKOPUPO
eAatriplo otaBepdg k = 20 N/m. To ouoTnua ekTeAE aTTA ApUoOVIKA TaAAvTWON.
H vypagik mrapdotaon TTou akoAouBei Ocixvel Tn OUVOUIKA EVvEPYEID TOU
OUCTAPATOG O ouvapTNoNn KE Tn B€on.

Auvapikn
evépyeiaoe J

049
il | M'S A

1
Il
1
1]
1
1

ool [ » Ofonoem
-0,15 -0,10 -0,05 0,00 0,05 0,10 0,15

(a) Na rpoadiopicete, amrd Tn ypa@ikn TTapdoTacn:

i. TO TTAATOG TNG TAAGVTWONG
(Movada 1)

0,10m = 10 cm | tpov. |

ii. TNV OAIKR evépyeia TNG TaAAdvTwong
(Movada 1)

U

pey. — E unX.HEY. — 0,10] 1 pov.

iii. TN duvapikn evépyela étav o TaAAavTwTNG BpiokeTal otn Béon x = 0,09 m.
(Movada 1)

0,08] | 1 pov. |

(B) Na utrohoyioeTe TNV KIVNTIKE EVEPYEIA TOU TOAQVTWTH, 6TAV QUTOS BPIiOKETAI OTN
Béon x = 0,09 m.

(Movadeg 2)
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Exw. = Eunx. -U= 1 pov.
Exv. =0,10]J—-0,08] =0,02] 1 pov.

10. 21nv TTEIpapaTIK SIATAEN TTOU AKOAOUBEI, O PHayvATNG UTTOPEI va KIVEITAI ATTO Kal
TTPOG TO TINVio, 6mmwg d¢ixvouv Ta BEAn. Otav o payvATNG KIveiTal, TOo TTNvio
OlappEETal ATTO ETTAYWYIKO PEUPA AOYW TOU QAIVOUEVOU TNG NAEKTPOUQAYVNTIKAG
ETTAYWYNG Kal dNIoupyeitTal yupw Tou payvnTiko 11edio. H @opd Tou peupaTog
kaBopiceTal atrd Tov Kavova Tou Aevl (Lenz).

A B

K A
(a) Na diatuttwoeTe Tov kavova Tou Aevl (Lenz).
(Movada 1)
H mmoAikéTnTa TG HEA Kai n @opd TOU ETTAYWYIKOU PEUHATOG 1 uov
€ival TETOIO WOTE VO £EOUBETEPWVEI TNV AITIO TTOU TNV TTPOKAAEI. HOV-

(B) Na avagépete Tnv apxr TN PuoIKAG oTnv oTToia oTnpifeTal o Kavovag auTog.

(Movada 1)
| H apxn diatnpnong tng evépyeiag. | 1pov. |

(Y) Apxik@ o payvATnG KIVEiTal TTpog Ta OECIA.

i.  Na ava@épeTe av, o€ AuTA TNV TTEPITITWON, TO AKPO A TOU TInviou yiveTal
Bopeiog i voTIog TTOAOG.

(Movada 1)

Bépelog Té6Aog | 1pov. |

ii.  Na TpoodlopiceTE TN QOPA TOU ETTAYWYIKOU PEUPATOS OTO TUAKA KA Tou
KUKAWMPOTOG TOU TTNVviou.
(Movada 1)

11



AmTé To Koto A 1 yov.

iii.  Na avogépete T Ba oupBei oTo PETPO TNG EvIAONG TOU ETTAYWYIKOU
PEUPATOG OTO TINVIO, AV 0 JAayVvATNG KIVNOEi e pEyaAUuTePN TaxUTNTA.

(Movada 1)

| ©a augavérav 1 pov. |

TEAOZ MEPOYZ A’
AKOAOYOEI TO MEPOZ B”

MEPOZX B": AtroTteAgital amrd 5 epwTRoEI§ TwWV 10 povadwyv n KaBeuid.

11. 'Eva eykapoio Kuua, 1Tou d1adideTal KATA PAKOG MIAg XOPONG, TTEPIYPAPETAl ATTo

t X
TNV €¢icwon: y = 8 nu 2m (E — E) Ta PAKN gival ETpNPEVA O cm Kal 0 XPOVOG
o€ s.

(o) Na TpocdiopioeTe:

i. TN @opd diddoong Tou KUPATOG

(Movada 1)
| Npog Ta 5e&1d | 1pov. |
ii. TO TTAGTOG TOU KUMATOG
(Movada 1)
‘ 8 cm | 1 pov. ‘
iii. TNV TEPIOdO TOU KUPATOG
(Movada 1)
‘ 0,2s | 1 pov. ‘
iv. TO MAKOG TOU KUUATOG TToU dIadideTal oTn Xopdn.
(Movada 1)
| 5cm | tpov. |
(B) Na utroAoyioeTe:
i. TN ouxvoTnTa TOU KUPATOG
(Movada 1)

12



1 1

f=f=0’?=5HZ 1|JOV.
ii. TNV TaxuTnTa d1ddoong Tou KUUATOG.
(Movabdeg 2)
v=A-f= 1 pov.
v=5cm-5Hz =25cm/s 1 pov.

(Y) Na uttoAoyioete Tn pé€yioTn TaxUTNTa TAAGVTWONG KABE onueiou TNG XopdNiG.

(Movadeg 3)
27
W == 10mrad/s 1 pov.
rad
u0=w-y0=101tT-8cm 1 pov.
cm m
v, = 801 T T’] 0,80™ ? 1 MOV.
12. (a) Na ypaweTe TOV OpIoHO TNG £€avayKaouEvNG TaAdvTwong.
(Movada 1)
ESavaykaopévn gival n TAAAVTWON TTOU eKTEAEI €évag
TOAQVTWTRG UTTO TNV ETTIOPACT ESWTEPIKNG TTEPIODIKAG 1 pov.

aitTiag/duvapung.

(B) Na ypdawete TIC TTpoUTTOBECEIC WOTE €vag TAAAVTWTAG va PpiokeTal o€

KATaoTaon OuvTovIouoU.

(Movadeg 2)
‘Evag TaAavTwWTAG BPIOKETAI OE KATAOTAOTN CUVTOVIGHOU 1 uov
otav ekTeAEi e§avaykaopévn TOAAVTWON Kal HOV-
N ouxvoTnTa TNG £EWTEPIKNAG dUVAUNG gival ion
ME TN QUOIKA ouxvoTnTa/IBiIoouXvoeTnTa 1 pov.

TOU TOAQVTWTH.

B. Mia oudda pabntwv XpnOIYOTIOIEI TNV TTEIPAUATIKY dIATagn TOoUu TTO KATW

OXAMOTOG O €va TTEipaPa CUVTOVICUOU.
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2wpa palac m = 0,40 kg eivar avaptnuévo atmd KATAKOPUPO €eAATHPIO
o100epdg k = 23 N/m.

(a) Na utroAoyioeTe:

I. TNV TTEPiodo TAAGVTWONG TNG HACAg, OTav AUTH TAAAVTWVETAI EAEUBEPQ
(Movada 1)

T=2 F—z 0.40ke _ g3 1 pov
~ Nk T " [23N/m - 0 HOV-

ii. TNV 1I8100UXVOTNTA TOU CUCTHPATOG JAlag - eEAatnpiou.
(Movada 1)

= = 1,20 Hz 1 pov.

(B) ATO TIC WETPACEIC TTPOEKUWE N YPOQIKA TTapaoTacn Tou TTAATOUG
TOAQVTWONG O€ oUVAPTNON ME TN ouxvoTNTA TOAAVTWONG TOU JIEYEPTN,
TToU QaiveTal oTnVv €TOevn oeAida. O dEovag TNG ouxvoTNTAG TOU BIEYEPTN
oev eival BabuoAoynuévoc.
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120

TTAGTOC TAAGV TWOTC, CM

ouxvéinm Dieyéptn, Hz

i.  NapoodiopioeTe, ATTO TN YPOPIKN TTAPACTACT], TO TTAATOG TOAGVTWONG
TOU OUCTAMOTOG KOTA TOV OUVTOVIOUO.

(Movada 1)

10,0 cm | tpov. |

ii.  Na ava@Epete TNV TIPA TNG OUXVOTNTAG TOU BIEYEPTN, TTOU AVTIOTOIXEI
oTnV TIUA X TTOU €ival ONUEIWPEVN OTN YPAPIKN TTapAaoTaon.

(Movada 1)

1,20 Hz (n QUOIKA GUXVOTNTA TOU CUCTHHOTOC) | 1 pov. |

(y) H pdla tou civar avaptnuévn atmd 1o eAatrpio au&dvetal. Na eTTIAECETE,
yla TIC TTPOTACEIC TTOU akoAouBouv, Tn OwoThH atmdvrnon yia KAde
TTEPITITWON.

Av n pala Tou CWHPATOG TTOU KPEUETAI ATTO TO EAATAPIO augnOei, TOTE:
i. n1dloouxvOTNTA TOU CUCTHUATOG:
A. Ba augnBei B. Ba peiwBei . Ba ueivel n idia
ii. TO W€yloTO TTAATOG OTO TTIO TTAVW TTEipANA:
A. Ba augnBei B. 6a peiwoBei . Ba peivel 1o id10
iii. N KAUTTUAN GUVTOVIOUOU TOU TTIO TTAVW OXMNMUATOG:

A. Ba petakivnBei Tpog Ta de€id  B. Ba petakivnBei TTpog Ta apioTePA
. Ba peivel oty idia Bon.

(Movabdeg 3)

15



i. B, i r, i B 1 pov. x 3

13. Mia opada padnTwyv PEAETA TO QAIVOPEVO TNG OUUPBOARG TwV UDATIVWV KUUATWY
ME M1 Agkavn KupaTtwv (ripple tank). 210 oxrua 1ToU OKOAOUBEI @aivovTal Ta
KUparta 1mou oupBAaAAouv KaBwg Kail ol UTTEPPOAEG CUMPBOAAG (K). Ta kupaTa atrd
TIG OUO TTNYEG €X0UV URKOG KUPATOG A = 0,4 cm Kal oTaBepn} dia@opd @Aong uNdEv.
O1 opdkevTpol KUKAOI BEIXVOUV Ta OPN TWV KUPATWV.

(a) Na avagépeTe TN CUVONKN EVIOXUTIKNAG CUMBOANG.
(Movada 1)

EvioxuTiki cupBoAnl Traparnpsital 6tav n diapopd dpouou
Twv OU0 KUPATWV €ival ion pe pndév R ion pe aképaio 1 pov.
TTOAAQTTAACI0 TOU NAKOUG KUUATOG.
(B) Na avagépete 10 €id0OG TNG CUMPOAAG TTOU OCupPaivel OTn PECOKABETO
(uttepPOAN via K = 0) kal va eENyRCETE TNV aTTAVTNON 0aG.

(Movabdeg 2)
EvioxuTiki 1 pov.
H dia@opd dpopou Twyv dUo KUpdTwy gival ion pe 0. 1 yov.

(y) Na ypdyerte o€ moia atréd Ta onueia X, A, M kair N Ta KUpaTa atro Ti¢ dUo TTnyES
PTAVOUV WE TNV idIa dlapopd dpdUOoU.

(Movada 1)

| X kai A | 1 pov. |
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(8) XpnoiyoTtroliwvTtag To oxXAua:
i. va TrpoodlopiceTe TNV amoéoTtaon I1,A, o€ cm

(Movabdeg 2)
,A =62 1 pov.
=M;A=6-0,4cm=2,4cm 1 pov.

ii. va ava@épete TN d1a@opd SPOUOU TWV KUPATWY TTOU GTAVOUV OTO onuEio A
atro TIG dUO TTNYEG, OE cm.

(Movadeg 2)
HlA—HzAZZA: 1 |J°V.
IHA—1M;A=2-0,4cm=0,8cm 1 pov.

(¢) To kOpa atrd TNV TTNYA I1; @TAVEl OTO OnueEio N PETG atrd XPpovIKO didoTnua
At = 0,8 s. Na utroloyioete Tnv Taxutnta 81ddoong Tou KUWPATOG OTNV
ETTIPAVEIQ TOU VEPOU.

(Movadeg 2)
_Ax 104 1 uov
"“at 0,8s HOV-
4,0
=V =Fc:’= 5cm/s 1 pov.

14. Mia opdda padntwyv BEAEI va TTPAYUATOTTOINCE €va TTEIPANA VIO VO OIEPEUVOEI
TOUG TTAPAYOVTEG aTTd TOUG OTTOIOUG €gapTaTal N TTEPIOdOG TAAAVTWONG €VOG
aTTAOU EKKPEUOUG.

(a) O1 paBntéc atmmogacifouv va eAéyfouv TTPWTA av n TTEPIOdOS Tou aTtTAou
EKKPEPOUG egapTaTal atd Tn pala Tou agaipidiou.

i. Na Tepiypadwete, o€ ouviodia, T MEBOdO TOU Ba  TPETTEl  va
0KOAOUBAOOUV 01 HaBNTEC 07 aUTA TNV TTEPITITWON.

(Movabdeg 2)
Na aAAdlouv Tn pdda Tou c@aipidiou KAl va PETPOUV ThV 1 uov
mEPiIodo, HoV.
dilatnpwvTtag Ta UTTOAOITTa HEYEON OTABEPA. 1 yov.

ii.  Na avo@EpeTe TO CUPTTEPACUO OTO OTTOI0 Ba TTPETTEI va KATAANEOUV.
(Movada 1)

H mrepiodog dev e§apTdral amrd Tn pada Tou opaipidiou. ‘ 1 pov. ‘
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(B) MNa tov €Aeyxo TNG €€ApTNONG TNG TTEPIODOU ATTO TO PAKOG TOU EKKPENOUG Ol
MaONTéEC TIAPAV TIC PETPACEIC TTOU @aivovial oTov o KAtw [Mivaka
(Mivakag 1).

Mivakag 1

MRkKoc eKKpeMOU Xpovog 10 Mepiodo TF-TF;GYWVO

AlA nkos PEHOUS TaAavTwoewyv P s n";
L (m) 10T (s) T(s) mEPI6OOU
T2 (s?)

1 0,9 19,0
2 1,1 21,0
3 1,3 23,0
4 1,5 24,5
5 1,7 26,0

i. Na avriypawete TIC U0 TeAeuTaie¢ OTHAEG TOU Trivaka OTO TETPAdIO
QTTAVTAOEWY KAl va TIGC OUUTTIANpwOoEeTeE, WE PAon TIG TTEIPAMUATIKES
METPAOEIC TWV PJaABNTWV.

(Movadeg 2)

i . Xpoévog 10 . Terpdywvo

AlA MnKogLsz(:]f))spoug TaAavTwoewv I'Is_;Fl;)Si;og NG TEPIGdOU
10T (s) T? (s?)
1 0,9 19,0 1,90 3,61
2 1,1 21,0 2,10 441
3 1,3 23,0 2,30 5,29
4 1,5 24,5 2,45 6,00
5 1,7 26,0 2,60 6,76

ii. Na xapd&ete, OTO TETPAYWVIOUEVO XOPTI TOU TETPAdIOU ATTAVTHOEWY, TN
YPAQIKN TTOPACTACN TOU TETPAYWVOU TNG TTEPIODOU O€ OUVAPTNON UE TO
UIKOG TOU eKKpepoUg, T? = f(L).

(Movabdeg 4)
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8,00 ,

T2 (52)

7,00 — —

6,00 — —

5,00 — —

400 — —

3,00 — —

2,00 — — : S —

1,00 — —

0,00 | >
0,0 05 1,0 1.5 L (m)

Op6n Badbpovéunon agdévwyv 1 pov.

Quoikd pey€On Kal povadeg oTOUG ASOVES 1 pov.

ZWOoTH TOTTOBETNON TWV ONUEiWY 1 pov.

H ypa@iki va mrepva amé to (0,0) 1 pov.

iii.  Na OIoTUTTWOETE TO CUMTTEPACUA, TTOU TIPOKUTITEL aTTd TN YPOAQIK)
TTapdoTaon, yia TN oxéon g TePIOOOU TOAAVTWONG TOU EKKPEUOUG E TO

MIKOG TOU.
(Movada 1)
To TeTpdywvo TnG TEPIOdOU 1val avaAoyo TOU JKOUG TOU
EKKPEMOUG
n 1 pov.

H mepiodog gival avaAoyn Tng TETpAywVIKAG pifag
TOU HKOUG TOU EKKPENOUG.
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15. A. ‘Eva aywyigo TeTpaywviko TTAaiolo, egpadou S = 0,1 m?, TomoBeTeiTal yéoa o€
OMOYEVEG payvnTIKO T1edio. H payvnTik emmaywyry Tou TTediou €Xel PETPO
|§| = 0,2 T. To TAqiolIo gival TOTTOBETNUEVO OAOKANPO PEoa OTO TTEdIO, YE TETOIO
TPOTTIO WOTE Ol PAYVNTIKEG OUVANIKES YPAMMPES va axnuaTidouv ywvia ¢ = 30°
ME TO ETTITTEDO TOU TTAAICIOU, OTTWG QAIVETAI OTO OXNHA.

B

@

Na uttoAoyioceTe TN PayvnTIKA pory TTou dIaTTeEPVA To TTAQICIO.
(Movadeg 2)

21OV TUTTO UTTOAOYIOHOU TNG MAYVNTIKAG PONG EMTTAEKETAI N
CUUTTANPWHATIKA YWVid TNG @: 1 yov.
0=90°—¢ =0 =60°

Y1oAoyIiouOg TNG MayVvNTIKAG PONG:

— ) 1 pov.
® = |B| Sovv® = (0,2 T) (0,1 m?) cuv60° = 0,01 Wb

B. 21n ouvéxeia 1o TTAQioI0 TOTTOBETEITAI HECQ OTO PayvnTIKO TTEDIO PE TETOIO TPOTTO
WOTE Ol JayVNTIKEG DUVAUIKES YPAUMES VA Eival KABETES TTPOG TO TTAQICIO, OTTWG
QaiveTal gTO TTIO0 KATW OXNHa. To payvnmikd 1Tedio peTaBAAAETAI UE TOV XPOVO,
oUPQWVA PE TNV TTAPOKATW YPOQPIKA TTOPACTOON MAYVATIKAG ETTAYWYAS —
xpovou, B = f(t).

B(T) 025
A
B
0,15
....... ’
//// 0,10
0,05
0,00 -
0,0 1,0 2,0 30 t(s) 40
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(a) Na katovoudoeTe TO QaIvouevo, TTou Ba TTapatnenBei katd Tn diIdpKEIa TNG
METABOARG TOU payvnTIKOU TTEdiOU.
(Movada 1)

To @aivopevo TNG NAEKTPOUAYVNTIKAG ETTAYWYNAS 1 pov.

(B) Na 10 xpovikd BIGOTNUA TTOU METABAAAETAI TO MayvNnTIKO TTEdio, va
UTTOAOYIOETE:

I.  Tn YMETABOAN TNG MAYVNTIKAG PONG TTOU dIATTEPVA TO TTAQICIO

(Movabdeg 2)
AD =, — D, = A(BS)=S-AB 1 pov.
A® = 0,1 m?(0,05T — 0,20T) = —0,015 Wb 1 pov.

ii. TNV €TTAyWYIKA TAOTN TTOU ETTAYETAI OTA AKPA TOU TTAQICIOU.

(Movadeg 2)
Op6n avTikaTtdoTaon:
Y1roAoyiouog TnG ETTayopEvVNg TAONG: 1 pov.
= E.; =0,005V

(y) Na xapda&ete Tn ypa@IkA TTapdoTaon TNG ETTAYOPEVNG TAONG O€ OUVAPTNON
ME TOV XPOVO, YIa TO XPOVIKO dIGoTNHA TTOU PETABAAAETAI TO HaAyvNTIKO
medio, o€ BabuoAoynuévous agoveg.

(Movadeg 3)
Quoikd pey£On kKal povadeg HETPNONG OTOUG Aoveg: 1 Hov.
Op6n Baduovéunon Twv afdévwyv: 1 pov. 3 pov.
Op6n popen TNG YPAPIKAG TTapdoTaong: 1 pov.
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E.v) 9%}

0,005
0,004 +

0,003 H
0,002 A
0,001 A

0,000 T T T >
0,0 1,0 2,0 3,0 4,0

t(s)

TEAOZ EZETAZTIKOY AOKIMIOY
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