NArKYNPIEZ EZETAZEIZ 2018-2019
KEDAAAIO 2 AYZEIZ

1. (a) H mo kdtw ypa@ikr TTapaoTacn OgiXVel TNV EMITAXUVON EVOG CWHATOG, TTOU EKTEAEI
opifévTia TTaANivOpouIK Kivnon, oav ouvdptnon Tng METATOTTIIONG Tou atmd Tn B€on
I00PPOTTIAG x = 0.

-------------------------------------------------------

-------------------------------------------------------

Na ypaweTte dUO AOYyoug yia TOUG OTTOIOUG N Kivnon TOU CWHPATOG OEV PTTOPEI va gival
aTTAN appovikr TaAdvTwon.

(Movabdeg 2)
EvdeikTikEG atravTioelg ([1 pov.] yia kaBe arravrnon:
H emtdyxuvon doev gival avdAoyn Tng PETATOTNIONG 1 TO ypdgnua Egivai
KUpPTO.
2 pov.

O1 akpaieg PETATOTTIOEIG £XOUV DIOPOPETIKO PETPO. N

O1 akpaieg eMTAXUVOEIG £XOUV DIAPOPETIKO UETPO.

(B) Zwpa TtTou eival oTepewpévo o€ opIfovTio eAatrpio aueAnTéag palag Kal Quaoikou
MAKOUG L, EKTEAEI PBivOUOO TOAGVTWON OE TPAXIA OPICOVTIA ETTIPAVEIQ.

0 X +0x



H B8éon x Tou OWPATOG, O€ OXEON ME TOV XPOVO t QAIVETAI OTAV TTIO KATW YPAQIKN

TTapdoTaon.
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Av T0 cwpa €xel Jada 120 g, va UTTOAOYIOETE TNV EAATTWON TNG UNXAVIKAG EVEPYEIAG TOU
OUCTAPATOG owpatog—eAaTnpiou kKatd T1n  Oidpkela Twv OUO TIPWTWV  TTAAPWY

TOAQVTWOEWYV TOU.

(Movadeg 3)
ATIO TN YPAQIKH TTAPAOTACT TTPOKUTITEI OTI
T-080s=w=2" =0=78"9570"4 1 pov]
T S S
1 ,
AE 1x =§mco2 (x5-x) [ wov.]
3 pov.
2
AE, .\ = L (120x10°kg) (7,85@j X {(o, 50><10’2m)2 (1, Oxlozm)z}
2 S
=-2,8x10™J
[1 pov.]
. (a) Na ypdyete dUO XapaKTNPIOTIKA TWV £GAVAYKATUEVWY TAAAVTWOEWV.
(Movadeg 2)
To cwpa TaAavTwveTal ue Tn ouxvotnTa f TnG e€WTEPIKAG dUvVaPNG, Kai
OXI ME TNV XOPAKTNPIOTIKA Tou ouxvotnta f,. [1 pov.] 2 pov.




To TAGTOG TNG TOAAGvTWwONG MeEyoAwvel KaBwg n ouxvotnta f 1Tng
ECWTEPIKNG OUvaung TTANOIACEl T XAPAKTNPIOTIKA ouyxvotnta f; Tou
AAT. [1 pov.]

n

YTrapxel evepyelakn aAANAeTTidOpaon Pe Tov JIEYEPTN.

(B) 210 MO KATW dIAypaAPpa aTTEIKOVICETAI N YPaPIKA TTapdoTacn 8€ong — xpdvou evog
OWHATOG TTOU eKTEAEI e€avaykaouEvn TaAdviwaon. O dleyEPTNG apxiel va AEITOUpPYEi TN
XPOVIKI OTIYUR t, =0 PE OTABEPH) OUXVOTNTO KOI QTTOCUVOEETAI TN XPOVIKN OTIYUN
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XpNOIUOTTOIWVTAG T YPAPIKA TTAPACTACT VA UTTOAOYIOETE:
i
TN ouxXvoTnTa TOU BIEYEPTN
(Movada 1)
ii. TNV 18100UXVOTNTA TOU TAAQVTWTH.
(Movada 1)
Ty =15= f&gy =1Hz [1 pov.]

2 pov.
T,=2s= f,=0,5Hz [1 pov.]

(y) Na egnynoete av o TaAavTWTAG BPIOKETAI 0€ KATAOTACT CUVTOVIOHOU KaTd Tn SIGPKEIX
NG e€avaykaopévng TAAAVTWONG.

(Movada 1)



f,., # f, Gpa o TaAavTwTAG dev BpioKkeTal € KATAOTAGN GUVTOVIOUOU. 1 pov.

Sy

. ZWHa pacag m = 1 kg €ival ToTroBeTNUEVO 0€ Agio opICOvTIo €TTITTEDO KAl CUVOEETAI E
ouo afapr) opifovTia eAatripia oTaBepwyv k, = 300% Kal k, = 100% . MNeprypdgoupe N
B£on Tou CWHOTOG PE ToV 0pIfoVTIO GEova OX.

H amoéotaon L PETALU TwV KATAKOPUPWV TOiXwV gival pubpIopévn, WOTE Kal Ta dUO
eAaTApPIa va €XOUV TO QUOIKO TOUG WAKOG, OTav To owua PBpioketal otn Béon X=0:
L=1Ly, +Lg,.

@.1.
i Lo ‘:] Los i +0x

« L >

ATTOMOKPUVOUUE TO CWwua aTrd Tn B€0n 1I00ppOoTTiag Tou Katd Tn dielBuvon Tou dgova Twv
eAATNPIWV Kal TO aPVOUNE EAEUBEPO.

(a) Na atrodeigete 0TI TO CUCTAPA CWHOTOG—EAATNPIWY Ba EKTEAECEI ATTAN] QPUOVIKN
TaAGQvTWON.

(Movadeg 3)

o.l

Ortav 10 cwya Bpioketal o€ pia Tuxaia 6éon x>0, To YAKOG TOU
apIoTEPOU eAATNPiOU aUEAVETAI KATA X , KAI TO MAKOG Tou OeIou
eAatnpiou eAATTWVETAI KATA X . TOTE OTO CWHA aoKoUvTal aTTd Ta dUO
eAATAPIA O BUVAPEIC F 1.1 KOI F ¢1,2 TTOU QQIVOVTAI OTO TTIO TIAVW OXAMA.
O1 duvapeig F, kai F,, £xouv pétpa avaAoya pe 1o péyeBog X , TV
idla kateuBuvaon (TTpog Tn Ol), Kai gival avTippoTTEG PE TN METATOTTION X .
Apa: F, =—kx kar F, =-k,x. [1 pov.] 3 pov.

H cuvioTauévn duvaun oTo cwua IcoUTal JE:

SF=F,+F, +B+N=F, +F, >3F=F, +F, =—(k +k,)x [1 pov.]

Eteidn n ouviotapévn duvaun givalr avaoyn Kai avTippoTn NG
HeTaTooNg omd Tn O, To owya exkTeAei AAT. IF =—(k, +k, ) x =—Dx




[1 pov.]

(B) Na utroAoyioete TnVv 1TEPiI0dO TNG TOAGVTWONG.

(Movada 1)

T=27T\/E=27Z M _or 1k—g=0,17r
D k, +k, 400'\'m

1 pov.

(y) To owpa agrivetal atrd Tnv npepia atrd m 8€on x = +0,40 m.

i. Na uttoAoyioeTe TNV TAXUTNTA TOu, OTAV DIEPXETAI VIO TTPWTN

@opd atrd T Béon x = —0,20 m.

(Movadeg 2)
v,,, =0=Xx=%,=0,40m[1 pov.]
D =~ Xt —x? =—2o% (0,40m)’ —(-0,20m)’ :—6,9% [1 pov.] 2 pov.

(H TeNIkn atr@vtnon Bewpeital cwoTr oTav doBei Kal ToO cwoTo TTPAoNUO
TNG TaXUTNTOG)

ii. Na oxedldoete OTO XINOOTOMETPIKO XOpPTi OTO TEAOG TOU
TETPAdIOU QATTAVTNOEWV 0OAg, OTO 010 ypdenua, TIG YPAQPIKEG TTAPAOCTACEIG
KIVNTIKAG evépyelag - Béong Kal QUVOUIKAG evépyelag — B€ong yia To ouoTnua

OWHATOG—EAATNPIWV.

(Movadeg 4)

1

Loy :%(400 N/ )(0,40m)’ =320 [1 pov]

uny E’“Vmax T o 2
2waoTr Babuovounon afévwy Kal cwaTr) TOTTOBETNON QUOIKWY UEYEBWV
oToug Géoveg. [1 pov.]

2WoTn XApaén TNG YPOQIKAS TTapAoTacnS TNG KIVATIKAG EVEPYEIQG —
Béong

[1 pov.] kai duvapikng evépyelag — Béong. [1 pov.]

4 pov.




4040 X (m)

4. O1 yabnTég PIag TagNG MEAETNOAV TTEIPAUATIKA TIG TAAQVTWOEIG £VOG ATTAOU EKKPEUOUG.
270 TTI0 KATW OXNAHa @aiveTal N dIATAEN TTOU XPNOIKMOTToINCAV.

O1 padbnTég pétpnoav 1O PAKOG L TOU €KKPEPOUG Kal Tn XPOVIKh didpkeia 20 TTARpwy
ToAaviwoewyv. EmavédaBav Tn diadikacia yia SIAQOPETIKA MPAKN TOU EKKPEUOUG. TN
OouVéxela XApafav Tn YpOQIKA TIApACTOCN TOU TETPAYWVOU TnG TeEPIGdou T o€
ouvAPTNON YE TO PAKOG L TOU EKKPEUOUG, T2 = f(L).
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(a) Na dikaloAoynoeTe TN HOPPH TNG YPAPIKAG TTAPACTACNG.

(Movadeg 2)
H 1repiodog TaAAvTWOoNG Tou atTAoU €KKPEUOUG diVETAl ATTO T OXEoN:
2
T :27r\/E:>T2 = 4 L [1 pov.] dpa n ypagiky TapdoTacn
g g 2 pov.

T?=1f(L) eivar guBgia ye BETIKA KAiOnN TTOU TTEPVA QTTO TNV APXI] TWV

agovwv. [1 pov.]

(B) Na xpnoihoTTOINCETE TN YPAPIKA TTAPACTACH YIA VO UTTOAOYIOETE TNV ETTITAXUVON TNG

BapuTtnTag.

(Movadeg 3)
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To Tpiywvo yia uttoAoyioud TnNG KAiong Ba TTpETTel va gival JeyaAo.

H amdvinon oac va 000¢i s 10 cwoTd apIifud onUAVTIKWY WNOIiwV.

(y) 'Evag pabntig 1oxupiletal 611 0 dITTAacioouds Tou prkoug L Tou ekkpepoUlg Oa
TpéTTel va dITTAacidoel Tnv Trepiodo T. Na €gnynoeTe €Av TA TTEIPAPATIKA ATTOTEAECUATA

eMPReRBaILIVOUV AUTOV TOV ICXUPICHO.

(Movada 1)

avdaAoyo Tou L].

Ta TTeIpapaTiKa atmmoTeAéopata Ogv €MPRERAIWVOUV TOV ICXUPICHO TOU
pMafnt). ZUpewva pe 1O OIdypaupa o OITTAACIOONOG TOU MHIKOUG
dITAao1adel To T2 kai 0x1 To T [} a11o TN Ypa@Ikr To T2 (kai 6x1 1o T) €ival

1 pov.




(8) Na ava@épete dUO AGYOUG yIa TOUG OTTOIOUG N XPHON EKKPEPOUG HEYAAUTEPOU PIKOUG
odnyei o€ KAAUTEPO TTEIPAMATIKO ATTOTEAEC Q.

(Movadeg 2)

Avo a1rd Ta Mo KATW ([1 pov.] yia To KABE éva pe PEYIOTO 2 HOVADEG)
e MeydAOo MNAKOG TOU €EKKPEPOUG, MIKPOTEPO TO ETTi TOIG €KATO
OQAAUQ OTN METPNON TOU PRAKOUG.
e MeydAo PAKOC TOU EKKPEOUCS, HEYGAN TTEPIODOC, UIKPOTEPO TO ETTI | 2 HOV.
TOIG €KATO OQAAUQ OTN PETPNON TNG TTEPIGOOU.

e MeydAO MNAKOG TOU EKKPEWOUG, €UKOAOTEPN ETTITEUEN MIKPNAG
ywviag yia va gival n TaAaviwon AAT.

(€) Na e€nynoete TTwg Ba petaBAnBei N KAion TNG ypa@IKAg TTapdoTacng, av To TrEipapa
TTPayPaToTToINGEi OTN ZEAAVN.

(Movadeg 2)

2

KAion = ndl

21 ZeMvn n emTdyxuvon tng Baputntag eivalr PIKPOTEPN aATTO TNV | 2 poOV.
emTayxuvon TG Baputntag otnv 'n.[1 pov.] Apa, n KAion TG ypaQIkng
TTOPACTOONG VIO TO TTEIPANA TTOU TTPAYUATOTIOIEITAI 0T 2Z€Arivn Ba gival
MeyaAuTepn.[1 pov.]

5. 'Eva cwpa padag 0,500 kg eivar depévo atnv eAelBepn akpn afapous eAaTnpiou TO OTToI0
EXEl QUOIKO PnKog fo.m. = 0,500 m kal oTaBepd k =200 % OTTWG

QaiveTal OTO TTIO KATW OXAMA.

OeTikn Qopd (+)
L — _—

00000000




2TTPWYXVOUHNE TO OWMA, WOTE TO €AATHPIO va CUOCTIEIPWOEI KAl TO PYAKOG TOU va Yivel

f1 =0,300M kai 70 a@rvoupe AEUBEPO va eKTEAETEI TOAAVTWON TTAVW OE Agio OPICOVTIO

eTTiTTedO.
Na uttoAoyioeTe:
(a) To TTAGTOG TNG TAAGVTWONG.

X, :V@M. —Kl| =0,500-0,300=0,200 m Movada 1

(B) Tnv aAyeBpikh Ty TG dUvaNNG €TTAvVa@OPAS TN OTIYUA TTOU TO CWHPO A@AVETaI
eAeUBepoO.

YF =—-kx = ZF=—(200N / m)(-0,20m) Movada 1

>F=+40N Movdada 1

(y) oe 1moieg BEoeig (X) TO cwa €xel TaXUTNTA PETPOU 2,65 m/s;

2
L =10y X —X° :x:i,,xi—u—z
Q)
o= | —g0fd
m S Movada 1
(2,65M/)?
X =+ (0,200 m)? —r—af
(20—’
S
x=%0,150m Movada 1
6. (a) Na dwoete Tov opioud TNG YBivoucag TaAGvTwong.
OpBocg Opiopoc: Otav éva cwua eKTEAED TTAOAIVOPOWIKN Kivnon Kal
ol duvdpeig TG TPIBAG Kal TNG avTioTaong Tou TTEPIBAAAOVTOG
Méoou Oev eival aueAnTEéEg, KaTtavaAwvouv €pyo, n Mnxavikn Movasa 1

Evépyela TOU OWPATOG HEIWVETOI Kal TO TTAGTOG TNG Kivnong
eAarTwvetal. EAv n PeTaBoAr) Tou TTAATOUG gival PIKPr, N Kivnon
TTapapével Katd TTpooéyyion TePIodIKA. H Kivnon autr) ovoudleTal




@Bivouca TaAdvTwon.

(B) Zwpa palag m csival otepewpévo og opildvtio eAarrpio otabepdg, k =100 % To

OWHMO EKTPETTETAI ATTO TN B£0N 100pPOTTIAC Kal a@rveTal EAEUBEPO. TN MO KATW
YPO®PIKA TTapAcTaoN QaiveTal N JETABOAR TNG HETATOTTIONG TOU CWHATOG aTTd TN B€on
ICOPPOTTIAG O OXEON ME TO XPOVO O€ HIA UTTOKPIoIun @Bivouca TaAdvTwaorn.
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i.  Na uttoAoyioete TNV EAGTTWON TNG PNXAVIKAG EVEPYEIAG TOU CUCTANOTOS CWHATOG
- eAaTnpiou 0TO XPOVIKO BIACTNUA PETALU TWV onueiwv A kai B.

1 1 1
AEM’M - EM'U(m/{ T Mz, T o erzsi Y kxozrpz =5 k(Xé - X/Z\)
2 2 2 Movada 1

AEy,, = (100 N /m)[(0,08m)* - (0,12m)]

Mny —

AE

Muny = 0’ 4 ‘] MOVdBG 1

ii. Na utroloyioete T0 PETPO TNG MEONG OTTICBEAKOUCAC dUvVaUNG TTOU AOKEITal aTTod
TOV A€Pa OTO CWHA OTO XPOVIKO d1A0TNUa JETAEU Twv onueiwv A kai B.

W, =AE,, = ‘ fa‘ AX=AE,
£l AE,, —-0,40J ~-0,40 Movdada 1
" Ax  (-0,08m-0,12m) -0,20m
f,|=2,0N Movdda 1

7. (a) Na dwoete Tov opIoud TNG e€avaykaopévng TAAGVTWONG.



OpB6g Opiopog: ESavaykaopévn egivalr n TaAdviwon Ttnv
otmoia eKTeAEi évag TAAAVTIWTAG umd Tnv emidpaon pia | Movdda 1
£EWTEPIKAG TTEPIOBIKAG SUVANNG.

(B) i. T ovopaZouue ouvtovioud OTIC TOAAVTWOEIG;

OpB6g OpiouodG: ZUVTOVIOHOG €ival TO QPAIVOMEVO KATA TO
o1roio To TTAATOG HIag €§avayKaopévng TaAdvTtwong yiveral | Movdda 1
MEéyiOTO.

ii. Na egnyfoeTe TOTE CUPPBAiIVEl TO PAIVOUEVO TOU CUVTOVIGHOU.

AuTtd cupBaivel 6Tav n ouxvoTnTa TnNG £§WTEPIKAG dUvapung f

h i a 2 Movdada 1
OUUTTECEI JE TN XOPOKTNPIOTIKA ouXvoeTtnTa fo TOou TOAAVTWTA.

(y) Zwpa padlag m éxel avaptnOei oTo eAeUBepO AKPO eAaTnpiou OoTaBEPAG Kk Kal eKTEAEI
eCavaykaopévn TaAdviwon. To PEyIoTo TTAATOG TNG TaAAvTWwoNnG METARAAAETAI O€
OXE€oN ME TN oUXvOTNTA TOU OIEYEPTN CUNPWVA E TO TTIO KATW OIAYPAUUA.

Yo (m) 0.5 1
0,4 -
0,3 -
0,2 4

0,1 - /

[} 2 4 (7] 8 10 12 14 16
s (Hz)

i. Na uttoAoyioETe TN XOPAKTNPIOTIKA TTEPIOOO TOU TAAQVTWTH.

fo=8Hz = To=1/fo =1/8Hz=0,125s Movada 1

ii. O dieyépTtng doveital ota 6 Hz. Na ava@épeTe T ouxvOTNTA TOU TAAQVTWTH.

21NV e€avaykaopévn TahavTworn fs =frar = 6 Hz Movdada 1

8. Mia opdda pabntwy XpnoiyoTtroinoe €va atmAd eKKPEUES yia va UTTOAoyioEl TTEIpAPATIKG
TNV €mMTAXUVONG TNG BaputnTtag NG M'ng. O1 pabntég dAAadav 10 UAKOG £ TOU EKKPEUOUG



Kal KaTaxwpouoav TIG METPHOEIG Tou Xpovou t déka (10) TTAApwY TAAAVTWOEWY OTOV TTIO
KATW TTivaka.

Mrkog vripatog Xpbvog 10 TAfpwv
(m) TOAQVTWOEWV (S)
1,20 21,9
1,40 23,7
1,60 25,3
1,80 26,9
2,00 28,4

(o) Na peta@épete TOV TMIO TTAVW TTiVOKO OTO TETPAdIO QTTAVIACEWV OAG KAl VO
eTTeCePYaOTEITE KATAAANAG TIG METPNOEIC YIA VO UTTOAOYIOETE OTn OUVEXEIQ TNV
EMTAYXUVON TNG BapuTnTag.

MrKog vuaTog Xpovog 10 TAfpwv | lepiodog T?
(m) TOAQVTWOEWV (S) T (s) (s?)
1,20 21,9 2,19 4,80
1,40 23,7 2,37 5,62
1,60 25,3 2,53 6,40
1,80 26,9 2,69 7,24
2,00 28,4 2,84 8,07

(B) Na oxedidoete OTO TETPAYWVIOUEVO XOPTi, OTO TETPABIO ATTAVINCEWV OAG, TNV
KATAAANAN ypa@Ikf TTapdoTaon yia VO UTTOAOYIOETE TNV €MITAXUVON TNG BapuTnTag.

Op0On ovopacia afdvwyv — Movadeg Métpnong Movdda 1

OpBn BaBpovéunon oe OAOKAHPH THN KAIMAKA TQN

A=ONQON (TouAdyioTo 5 cm X 5cm) Movada 1

Tomro0éTnon onueiwv Movdda 1

Xdapagn BEATIOTNG €uBtiag Movdda 1

y =4,08x- 0,102

1,00 1,20 1,40 1,60 1,80 2,00 2,20 2,40
L (m)



(y) Na utroAoyioeTe atmd Tn ypa@IkA TTapdoTaon TNV EMITAXUVON TNS BapuTtnTag.

EmiAoy} Tplywvou pe utroteivouoa TOUAAXIOTO HIOH Tng Xapayuévng | Movada
guBsiag. 1
YtroAoyiopuog TnG KAiong ]
ATZ 8 10_4 80 SZ SZ 2 2 MOVGGG
KAion = = ®, .80) =4,13— (Aekréc and 3, 93> _ 4, 238—) 1
Al (2,00-1,20) m m m m
Y1roAoyIiouog TnG EmITAXUVONG
2 2
Klion = 4z & g= 4z
g

*_—957 0
Klion s

Movdada
1

(Asxréc and 9,33?2 - 10’05?2)

(8) Na avagpépete U0 AGYOUG yIa TOUG OTTOIOUG N OPAdA TWV PaBNTWYV dev ETTEAECE UNKOG
TOU EKKPEPOUG va KupaiveTal atrd 10 cm péxpr 30 cm.
Avo atrd TIG akOAoUBeg TTPOTACEIG

AuokoAia oTnv pETpnon e akpifela Tng TrePIddou. Movada 1
H diaoTdoeig Tng o@aipag dev Ba gival apeAnTéeg o€ oxéon He
TO UKOG TOU EKKPEUOUG.

AuokoAia oTnV eKTPOTIN YIa ywvia HIKPOTEPN TwV 15°, Movada 1

Movdada 1




9. H ytr@dAa OTO OXNUA TTEPICTPEPETAI APIOTEPOOTPOPA OE KUKAO OKTIVAG 30cm HE OTABEPN
YWVIOKR TaxutnTa 8,00rad/s (Zxnua 1). Tn xpoviki otiyuy £ =0, n TPpoRoAr TNG PTTAAQG
oTnv o0Bdvn (OKIA) BpiokeTal oTn BE0N20cm Kal KIVEITAI TTPOG TN BeTIKA KaTeUBUvon

(Zxnua 2).

086vn

KUkAog

> AiguBuvon
avagopag

Kivnong
—— OKIAG

KUKAOG ava@opag
o€ KATown

/
N

AV

Ixfpna 2

(a)Na egayayete TNV egiowon NG Béong () TNG OKIAG O€ OUVAPTNON PE TOV XPOVO.

(3 povadeg)

y =Rnué =y nu(et +6,) [1 pov.]

0

y :(30cm)np[8,00@t+0,73radJ [1 pov.]
S

t=0
y(t=0)=y,nu(6,)=nu(4,) =¥
0
= 0, = ognu(*" =)~ rognu(C ) - tofnu(2) - 0.73rad [ pov] | Movédeg 3

(B)Na utroAoyioeTte TO HETPO TNG MEYIOTNG TAXUTNTOG TNG OKIAG.

(2 povadeg)

‘;o‘ = wy, [1pov.]

rad
S

=8,00—x30cm=240cm/s =2,4m/s [1pov.]

Movadeg 2




10. To Mo KATW oX\Pa atreikoviel To ypagnua Béong — xpovou evog AAT.

Oéon A 3

>
Xpovog

7

Na emAEEeTE éva onueio aTTd Ta onueia 1 £wg 9, oTo OTTOIO:

(a) H emitayuvon Tou TOAQVTWTA €ival apvnTIKA Kal TO JETPO TNG TaxUTNTag augaveral.

| To onueio 4. | Movada 1 |

(B) H TaxutnTa TOU TOAQVTWTA €ival apvNnTIKA KAl TO JETPO TNG EAATTWVETAL.

| To onueio 6. | Movada 1 |

(y) H aAyeBpikn T TNG TaXUTNTAG YiveTal EAGXIOTN.

| To onueio 5. | Movada 1 |

(8) H aAyeBpIkn TIUA TNG ETITAXUVONG YiVETAI JEYIOTN.

| To onusio 7. | Movéda 1 |

(€) Na emmAéCeTe dUO onueia, YeTallu Twv oTToiwv N puéon dlavuouaTikr TaxuTnTa Eivail
MNOEVIKA Kal n uéon dlavuouaTikn eTTITAxUvon €ival BETIKNA.

| Ta onueia 5 kai 9. | Movada 1 |

(5 povadeg)

11. H XapakTtnpIoTIKA KUKAIKF) ouxvotnTta £vOg atrAou EKKPEUOUG IcoUTal PHE 0, = Jg/L. To
EKKPEUEG ekTEAET AAT pe amméoPBeon, UTTO TNV €TTIOPACN PIAG ETTITTPOCOETNG TTEPIODIKAG
duvaung F(t) = Fnu(3w,t)-

(a) Na katovopaoeTte 10 €i00GC TNG TAAAVTWONG TTOU EKTEAEI TO EKKPEMEG.



(1 povada)

To eKKPEPEG EKTEAEI EEAVAYKAOUEVN TAAGVTWOT). Movdada 1

(B) Na ypdawerte pe 010 KUKAIKA oUXVOTNTA Ba TAAQVTWVETAI TO EKKPEUEG.
(1 povada)

To €KKPEPEG TONQAVTWVETAI PE TNV KUKAIKA ouxvoTnTa NG

EWTEPIKNG TTEPIOBIKNAG SUvaung w,, = 3w, Movada 1

(v) H eSwrtepikn epI0dIKA SUVAUN OTTOKTA TN HOPQN F(t) = Fnu(w,t)-

i. Na ypdwete g Ba petaBAnBei 10 TTAGTOC TNG TOAAVTWONG TOU EKKPEPOUG, OE
oxéon Me TO TAATOG TOAGVTWONG TTOU TIPOKOAOUCE n OUvVAPNn HE KUKAIKN
ouxvotnTa 3wo. Na eEnynoeTe TNV aTTdvTnor oag.

(2 povadeg)

To TTAGTOG TNG TOAAVTWONG TOU EKKPEPOUG Ba augnOei [1
Mov.]. H ouxvétnta wo €ival cuxvoTnTa CUVTOVIGUOU Kal Movadeg 2
ETTOPEVWG EXOUME PEYIOTO TTAATOG [1 pov.] .

ii. Eav n egwrepik dUvaun dlatnpAoel TN HOpPr F(t) = Fynu(w,t) AANG N amooBeon
Yivel ueyaAuTepn, va ava@EpeTe TTWG Ba petaBAnBei To TTAATOG TNG TAAGVTWONG TOU

EKKPEMOUG.
(1 povada)
‘ To TTAGTOG TNG TOAAVTWONG TOU EKKPEUOUG Ba PEIWOEI. Movdda 1 \
12. (a) Na ypdyete Tov opIoud TNG ATTAAS APUOVIKNG TaAAdvTWwonG.

OpB6¢ opiopdg: ATTA appoviky TaAGvTwOon €ival N TTAAIVOPOUIKN

TTEPIODIKN Kivnon TTOU €KTEAEI Eva owua OTtav n ouvioTapévn duvaun o€ 1 uov

auto eival avdAoyn Kal avTippoTn ME TN METATOTION ammd Tn 0€on HOV.
I00PPOTTIAG.




(B) Z10 GkpO KaTAKOPUYOU afapoug eAatnpiou oTabepds k cival TTpocdedepuévn oeaipa
pMalag m.. H o@aipa atmopakpUveTal Katakopupa atrd 1n 8€on 1coppoTriag (©. 1.) g,
y =0, 6TTwG QaiveTal 0To OXNKA, KOl a@riveTal EAeUBePN.

2 ? Mgm
Ofon @uoiIKoU uRKoug Ef 3

Na aTrodeigeTe 0TI N o@aipa Ba eKTEAECEI ATTAR APUOVIKH TAAGVTWOT.

+0y 1

o.1

y=0

2Xe0IA0NOG duvapewy oTn O.1 kal oTnv evdidueon 6éon. [1 pov.]

+0y *

FEPLA

©fon @uUOIKOU PHAKOUG

_ o.l q
y_o |/

l 4 pov.

=11
=)

Edv n oopaipa Bpioketal o€ katmoia B€on y, n UETOTOTTION TNG ATTO TN
B€0N y4 100UTAI HE Y — Y4, ATTO TOv NOpo Tou Hooke TTpoKUTITEl OTI

oTn oQaipa dpa pia duvapn eAatnpiou F = -k (Y = You)

H ocuvioTtauévn duvaun otn o@aipa IcoUTAI JE:




ZI?=/?g/1+§=>ZFZFS,1+B:—k(y_yq>M)_mg [1 pov]

H ouviotapévn duvaun pndevifetalr otn Ol y =0. OfTovtag ZF:O yla
y=0, uttoAoyifoupe ™ Béon Vou-

m
~K(O=Yom)—MI=0=2KY oy =MG = Yoy = 79 [1 pov.]

Edv avTIKaTaOTACOUUE TNV TIUN Ve = % otV €KPPacn yia TN
ouvioTapévn duvaun, BPiIOKOUPE: ZF = —k(y—%)—mg =—ky

Etropévwg, n ouviotapévn duvaun €ival avaloyn Kal avtippoTtn YE TN
METATOTTION TNG Oo@aipag ammd Tn Ol. Apa n o@aipa ekteAei AAT. |1
pHov.]

N
13. (a) ATTd KaTakopu@o eAaTiplo oTabepds k = 20 — kpépeTal cwua padag 2 kg. 210
m
TTAVW AKPO TOU eAaTNPioU aoKeiTal EEWTEPIKA TTEPIODIKY) KaTakdpupn duvapun TTou diveTal
2
ato Tnv €€iowon F = SnH(;t) (S.1.).

Na uttoAoyioeTe TNV TTEPIODO TAOAAVTWONG TOU TAAQVTWTH).

2r 2«
w&lgy =T_ :?:T&gy =3S [1 ”ov_]
oy 2 |.|OV.
oA :Tﬁzgy =3s [1 HOV.]

(B) 21 19 ZetrreuBpiou Tou 1985 €yive oelopOg otn TTOAN Tou Megikou. MoAAG kTrpia,
Uwoug 80 m Trepitrou, KaTEPPEUTAY, EVW KTAPIO WNAOTEPA R XaunAOTEPA TTApPEUEIVAY
a0ikta. Na xpnOIPOTTOINCETE T TTAPAKATW OTOIXEIQ yIa va €EnyAOETE TOV AGYO yia TOV
OTTOi0 TTAPATNPRONKE TO PAIVOUEVO QUTO.

H trepiodog TaAdvTwaong evog ktnpiou uwoug 80 m eivar 2,0s.

m
H taxutnTa d1ddoong TwvV OEICPIKWY KUPATWYV gival 6,0 ><103 —.
S

To Y€OO PAKOG KUPOTOG TWV CEIOHIKWY KUPATWV gival 1,22 ><1O4 m.

m
6,0x10° —

S
. =—=——— > =0,49Hz [1 pov.
KOHATOV 5 1 99410%*m [1 pov.]

H xapaktnpIioTIKA ouxvoTnTa TOAGVTWONG TWV KTNpiwv IcouTal: 3 pov.

1 1
f=—=——=0,50Hz 1 pov.
0 T, 2,0 [1 pov.]

Emeidry f

~ f, Taparnpeital To pavopEvo Tou GUVTOVICHOU Kal T

KOUATOV




KTApPIa JE UWog80 m TaAavTwvovTal HE PHEYIOTO TTAATOG PE ATTOTEAECUA

va karappeuoouv. MNa dAAa oyn knpiwv f # f,dpa 10 TAGTOG

KOUAT®V

TOAQVTWONG TWV KTNPIWV gival 1o PIKPOo. [1 pov.]

14. Mia oudda pabnTtwyv TTPAYPATOTTOINCE éva TTEipaua UE ATTAO EKKPEPES. ZKOTTOG TOUG
ATAV va HPETPROOUV TNV €MTAXUVON TNG Baputntag (g) XPNOIMOTTOIWVTAG Th OXEON

14
T=2x \/7 . O1 paBnrég TpaypatoTroincav €TTA JIAPOPETIKEG PETPNOEIG TOU XPOVOU
g

0éka (10) TAAAVTWOEWV TOU EKKPEPOUG KAl CUUTTARPWOAV TOV TTI0 KATW TTiVaKA:

Xpdévog 10 mAfpwv | MAkogTou | M&gaTou | magroc e
Métpnon TAAQVTWOEWY EKKPENOUC | ekKpepoug | TOAAVTWONG
(s) (m) (kg) (m)
1 20,0 1,00 0,063 0,05
2 20,0 1,00 0,063 0,10
3 20,0 1,00 0,041 0,10
4 22,1 1,20 0,063 0,05
5 23,8 1,40 0,063 0,05
6 25,4 1,60 0,063 0,05
7 27,0 1,80 0,063 0,05

(a) Na ypdwete T0IEG QTTO TIG METPAOCEIG TOU TIO TIAVW Trivaka BOa TTpétrel va
XPNOIMOTIOINCETE VIO VA XAPAgeTe KATAAANAN ypa@Ikh TTapdoTacn KAl amo auth va
uttoAoyioeTe TNV emmiTdxuvon NG BapuTtntag. Na SIKaIOAOYACETE TV ATTAVTNOT 0OG.

Oa TpéTTel va Xpnoiyotroinbouyv ol petproeis: 1,4, 5,6, 7 (1 Yo €K Twv
2,3 ka1 4,5,6,7 pe TNV KAtadAAnAn dikaioAdynon) [1 pov.],

Q10T o1 UTTOAOITTOI TTAPAYOVTEG, BNAADK N HACa TOU EKKPEUOUG Kal TO
TTAATOG TNG TAAAVTWONG, Ba TTPETTEI va TTapapévouy oTaBepoi. [1 pov.]

2 pov.

(B) ApouU eTTEEEPYQOTEITE TIG JETPNOEIG, VA XAPAEETE OTO TETPAYWVIOHEVO XOPTI OTO TEAOG
TOUu TETPAdIOU QTTAVTIOEWV OAg, KATAAANAN YPOQIKA TTApdcTaon Kol Oo1md auTr va
uttoAoyioeTe TNV emiTdxuvon TG BapuTnTag.

H amravinon oag va d06¢€i ue Tov owoTo apiBud onUAvTIKWY Wneiwy.




e KaT@AANAn emregepyaoia peTpriocwyv oc T2 [1 pov.]

e >waoTh BaBuovéunon — xapagn agovwy — PuoIKA PeYEDN Kal
Movadeg pétpnong. [1 pov.]

e TotmroBéTnon onueiwv oTn ypa@ik TapdacTtaon [1 pov.]

o 2XedIOOMOG TNG KOAUTEPNG EUBEIAG TTOU AVTIOTOIXEI OTA TTEIPAUATIKA
onueia. [1 pov.]

e YTroAoyiopdg NG kKAiong [1 pov.]

e OpBOG uttoAOYIOUOG TNG ETITAXUVONG TNG BapuTNTAG (CWOTOG
apiBuég Z.W.). [1 pov.]

Mapadeiyua: 6 pov.
2 _ 2 2
KMGn:AT _(6,80-3,00)s :4,043_
Al (1,68-0,74) m m
2 2 2
KMGn:Ari: _ Ar _ 4r mz
g KAMon 4,04 s

= g =9,762 (10 7 ico pe 3,14)
S

m
1 g =9,77— (ue el60ywYN TOL 77 OO TNV VIOAOYIGTIKT)
S

T2 (s

6,00 - A

56 ‘ I I ‘ I I 1 /

1,00 ‘ ! /

3,00 $H . . /

2,00

1,00

0

0 0,20 0,10 0.60 0,80 1.00 1.20 1,40 1,60 1,80 [ ()

(y) O mo mavw WPETPOEIG XPOVOU TIPAYUATOTTOINONKAV XPNOIUOTIOIWVTAG YPAPIKES
TTapaoTAoelg Béong — xpoévou, o1 oTroieg ddBnKkav atd aicbntripa Kivnong. Mia GAAn
ouGda paBNTWV yia va HETPACEI TOV XPOVO TwV OEKa TTEPIOdWYV XPNOIUOTTOINOE



XPOVOUETPO XEIPOG WE akpiBela dEkaTou Tou deuTEPOAETTITOU. Na €EnyROETE TTOIQ ATTO TIG
OUO OpAdEC PaBNTWV €Xel YETPNOEl PE MPEYAAUTEPN OKpiBeia Tov XPOvo Twv OéKa
TEPIOOWV.

H opdda tou pétpnoe pe PeyaAUTEPn akpifela Tov Xpovo Twv 10
TAAQVTWOEWV €ival N opdda TTouU XpnolyoTTroinoe aiodntipa kivnong  [1
Hov.],

OI0TI O OAEG TIG YETPNOEIG UE XPOVOUETPO XEIPOG UTTEICEPXETAI OPAAUQ
AOGyw ToUu Xpovou avtidpaong Tou Trapatnenti.  [1 pov.]

2 pov.




