AYKEIO AMOZTOAOY MAPKOY

AZKHZEIZ NATrKYTPIQN 2018-2019
KE®AAAIO 2: TAAANTQZEIZ

1. (a) H mo k&tw ypa@ikn TTapdoTacn O€iXvel TNV €MTAXUVON EVOG CWHATOG, TTOU EKTEAEI
opICévTIa TTAANIVOPOUIKA Kivnon, oav ouvaptnon Tng MPETATOTTIIONG Tou atrd Tn B€on
I0oppoTriag x = 0.
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Na ypaweTte dUO AOYyoug yia TOUG OTTOIOUG N Kivnon TOU CWHPATOG OEV PTTOPEI va gival
aTTAN appovikr TaAdvTwon.

(Movabdeg 2)

(B) Zwpua TtTou eival oTepewpévo o€ opIfovTio eAaTrplo aueAnTéag PAlag Kal QuaOIKoU
MAKOUG Ly, EKTEAET @Bivouca TAAGVTWON O€ TpaxId opI{OVTIa ETTIPAVEIQ.
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H B8éon x Tou OWPATOG, 0€ OXEON ME TOV XPOVO t QAIVETAI OTAV TTIO KATW YPAQIKN
TTapdoTaon.
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Av 10 owpa €xel yaca 120 g, va UTTOAOYIOETE TNV EAATTWON TNG UNXAVIKNG EVEPYEIQG TOU
OUCTAMOTOG  OCWMPATOG—eAATNPioU  KOTG TN OIAPKEID TwWv OUO TTPWTWV  TTANPWYV
TOAQVTWOEWV TOU.

(Movadeg 3)

2. (a) Na ypaweTte dUO XapaKTNPIOTIKA TwV £EAVAYKATHEVWY TAAAVTWOEWV.
(Movabdeg 2)
(B) 1o MO KATW dIdypapua aTrelkovileTal n ypa@ikn TapdoTtaon BEéong — Xpovou evog
OwWHAaTOG TTOU eKTEAEI e€avaykaouEvn TaAdviwon. O dieyEpTNG apxiel va AsIToupyei Tn
XPOVIKA OTIYUA t, = 0 PJE OTABEPN OUXVOTATA KAl ATTOCUVOEETAI TN XPOVIKN OTIYUA t; =
10 s.

XpNOIUOTTOIWVTAG TN YPAPIKA TTAPACTACT VA UTTOAOYIOETE:

i. TN ouxvotnTa TOou dIEYEPTN
(Movada 1)
ii. TNV 18100UXVOTNTA TOU TAAQVTWTH.

(Movada 1)
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(y) Na egnynoete av o TaAavTwTAG BPIOKETAI 0€ KATAOTOAOT GUVTOVIOHOU KaTd Tn SIApKEIa
NG €avaykaopévng TAAAVTWONG.

(Movada 1)
3. Zwpa padag m = 1 kg  €ival ToTToBeTNUEVO O Agio opIfOVTIO TTITTEDO KOOI CUVOEETAI ME

duo aBapr opifdvTia eAaThpIa oTaBepwy ky = 300% Kal k, = 100% . Meprypdgoupe
B£on Tou CWHATOG PE ToV 0pIfovTIo GEova OX.

H améotaon L peTagUu Twv KATOKOPUPWY ToiXwv gival pubuiopévn, woTe Kal Ta U0
eAaTApPIa va £XOUV TO QUOIKO TOUG UAKOG, OTav To owpa PBpioketal otn Béon X=0: L =
L0,1 + LO,Z'

ATTOPOKPUVOUUE TO cwua aTrd T B€0n 1I00pPOTTIag TOU KATd TN d1EUBuvon Tou Agova Twv
eAatnpiwv Kal To aprpvouue eAeUBePO.

(a) Na atrodeigete OTI TO CUOTAPA CWHOTOG—EAATNPIWY Ba €KTEAECEI ATTAN] QPUOVIK
TaAGvTWON.

(Movadeg 3)
(B) Na utroAoyioete Tnv 1TEPiI0dO TNG TAAAGVTWONG.
(Movada 1)
(y) To owpua agrivetal ammd Tnv npepia amd mn 8éon x = +0,40 m.

i. Na utroAoyioeTe TNV TAXUTNTA TOu, OTAV DIEPXETAI VIO TTPWTN POopPA aTrd Tn BEon
x =—0,20m.
(Movadeg 2)



AYKEIO AMOZTOAOY MAPKOY

ii. Na oxedidoete 01O XINOOTOUETPIKO XAPTi OTO TEAOG TOU TETPADIOU ATTAVTIOEWV
0agG, OTO 010 YPAPNUA, TIC YPAPIKEG TTAPACTACEIS KIVNTIKAG EVEPYEIOG - BE0NG Kal
OUVAMIKNG EVEPYEIAG — BEONG YIA TO CUCTNHA CWHATOG—EAATNPIWV.

(Movabdeg 4)

4. O1 yabnTég PIag TagNG MEAETNOAV TTEIPAMATIKA TIG TAAQVTWOEIG £VOG ATTAOU EKKPEUOUG.
2T0 TTI0 KATW OoXAHa @aivetal N dIATagn TTou XpnolyoTToincayv.

O1 paBbnTég pétpnoav 1O PNAKOG L TOU €KKPEPOUG Kal Tn XPovikh didpkeia 20 TTARpwY
T
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ToAaviwoewyv. EmavédaBav Tn diadikacia yia SIAQOPETIKA MAKN TOU EKKPEUOUG. TN
ouvéxela xdpafav Tn yPAQIK TTApAcTacn TOu TETPAyWVOU Tng Tepidodou T? oO¢
ouvapTNON JE TO PNKOG L Tou eKKpePoUg, T2 = f(L).
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(a) Na dikaloAoynoeTe TN HOP@r TNG YPAPIKAG TTAPACTACNG.
(Movabdeg 2)
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(B) Na xpnoidoTIOINOETE TN YPAPIKA TTOPACTACH YIA VA UTTOAOYIOETE TNV ETTITAXUVON TNG
BapuTtnTagc.
(Movabdeg 3)

H amrdvinon cac va 600¢i ys 10 cwaoTd apiBud oNUAVTIKWY WNOiwV.

(y) 'Evag pabntAg 1oxupiletal 611 0 dITTAaCIooudG Tou pAKoug L Tou ekkpepolg Ba
TpéTTel va dImmAacidoel Tnv Tepiodo T. Na €¢nynoete €Av Ta TTEIPAPATIKA OTTOTEAECUATA
EMREBAILIVOUV AUTOV TOV ICXUPICHO.

(Movéada 1)

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

(Movadeg 2)

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

(Movadeg 2)

5. 'Eva cwpa péalag 0,500 kg cival depévo otnv eAelBepn dkpn afapouls eAaTnpiou TO OTTOIO
éxel QUOIKO prkog fo.m. = 0,500 m kal oTaBepd k =200 % OTIWG

QaiveTal OTO TTIO KATW OXAMA.

— fop —

—>

ZTTPWYXVOUNE TO OWHA, WOTE TO €AATNPIO VO CUCTTEIPWOEI Kal TO PKOG TOU VA YiVEl
(,=0,300m kai To aprivoupe eAeUBePO va ekTeEAéOEI TAAGVTWON TIAVW O€ Agio opIZOVTIO

eTTiITTEDO.
Na uttoAoyioeTe:

(a) To TTAGTOG TNG TAAGVTWONG. (Movada 1)
(B) Tnv aAyeBpikA TIU TNG dUvaAPNG €TTAVAQPOPAG Tn CTIYUA TTOU TO CWMPO OQrVeETal
eAeUBepO. (Movadeg 2)

(y) o€ moieg Béoeig (x) To owpa €xel TaxuTnTa HETPOoU 2,65 m/s;
(Movabdeg 2)
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6. (a) Na dwoete Tov opioud TG YBivoucag TaAdvTwong.

(Movada 1)

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

OWHMO EKTPETTETAI ATTO TN B£0N 100pPOTTIAC Kal a@rveTal EAEUBEPO. TN MO KATW
YPO®PIKA TTAPpACTACH QAiVETAlI N JETAPBOAR TNG YETATOTTIONG TOU CWHATOG aTTd TN B€on
ICOPPOTTIAG O OXEON PE TO XPOVO O€ HIa UTTOKPIoIun @Bivoucda TaAGvTwOor.
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Na uttoAoyioeTe TNV EAATTWON TNG PNXAVIKAG EVEPYEIQG TOU OUCTHHATOS OWHATOG
- eAaTnpiou OTO XPOVIKO BIACTNUA PETAEU TWV onueiwv A Kail B.

(Movabdeg 2)
Na utroAoyioeTe TO PETPO TNG MEONG OTMIOBEAKOUCAG dUVAUNG TTOU QOKEITal atrd
TOV AP OTO CWHA OTO XPOVIKO d1Aa0TNUa JETAEU Twv onueiwv A kai B.

(Movabdeg 2)
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7. (a) Na dwoeTe TOV OPIOPO TNG 6AvVAYKATHEVNG TOAAVTWONG.

(Movada 1)
(B) i. T ovopaloupe OUVTOVIONO OTIG TAAQVTWOEIG;
(Movada 1)
ii. Na egnyfoeTe TTOTE CUPPAiIVEl TO PAIVOPEVO TOU CUVTOVIGHOU.
(Movada 1)

(y) Zwpa palag m éxel avaptnOei oto eAeUBepO AKPO eAaTnpiou OoTaBEPAG Kk Kal eKTEAEI
eCavaykaopévn TaAdviwon. To pEyIoTo TTAATOG TNG TaAAvTWwoNnG METARAAAETAI O€
OX€on ME TN ouXvOTNTA TOU BIEYEPTN CUNPWVA E TO TTIO KATW OIAYPAUUA.

y=(m) 0,5 -
0,4 -
0,3 -
0,2 -
0,1 -
0 . r . . r . . .
0 2 4 6 8 10 12 14 16
fs (Hz)
i. Na uttoAoyioETe TN XOPAKTNPIOTIKA TTEPIOOO TOU TAAQVTWTH.
(Movada 1)
ii. O dieyépTtng doveital ota 6 Hz. Na ava@épeTe T ouxvOTNTA TOU TAAQVTWTH.
(Movada 1)
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8. Mia opdda pabntwv xpnoluyotroinoe €va - - - -
ammAOd  EKKPEPEG  yIa  va  UTTOAoyioEl MnKog(r:/qr)]paTog X%O)\\g)vi;)(c)r:(ﬁ\r/“()giv
Teipagarikd TNV emTdxuvong TG
BaputnTag TnG M'ng. O1 yadntég GAAalav 1o 1,20 21,9
MNAKOG £ TOU EKKPEPOUG KAl KATaxwpouoav 1.40 237
TIC MeTPACEIC Tou xpdvou t Oéka (10) ’ i
TAAPWV  TAAAVTWOEWV OTOV TTI0  KATW 1,60 25,3
TTiVaKa.

1,80 26,9
2,00 28,4

(a) Na peta@épete TOV TMO TTAVW TTiVOKO OTO TETPADIO QTTAVIACEWV OAG KAl VO
ETTECEPYQOTEITE KATAANAQ TIG METPNOEIC yIA VA UTTONOYIOETE OTn OUVEXEIQ TNV
EMTAYXUVON TNG BapuTnTag. (Movada 1)

(B) Na oxedidoete OTO TETPAYWVIOUEVO XAPTi, OTO TETPADIO QATTAVIACEWV OQG, TNV
KATAAANAN ypa@ikr TTapdoTacon yia VA UTTOAOYIOETE TNV €MITAXUVON TNG BapuTtnTag.

(Movabdeg 4)
(y) Na utroAoyioeTe atmo Tn ypa@IKA TTapAdoTaon TNV ETMITAXUVON TNS BaputnTag.
(Movadeg 3)

() Na avagpépete U0 AOYOUG yIa TOUG OTTOIOUG N OPAdA TWV HOBNTWYV OeV ETTEAECE UNKOG
TOU €KKPEPOUG va Kupaivetal atrd 10 cm péxpr 30 cm. (Movabdeg 2)

9. H pmdAa oTO OXNAPO TTEPIOTPEPETAI APIOTEPOOTPOPA O€ KUKAO akTivag 30,0 cm de
oTabepr ywviakn Taxutnta 8,00 rad/s (ZxAMa 1). Tn xpoviki oTiyu t = 0, n TTPOBOAN
TNG UTTAAaG oTtnv 008dévn (okid) Bpioketar otn Béon y = 20,0 cm KAl KIVEITAI TTPOG TN
BeTIKA KaTELBUVON (ZXAMG 2).

KUkAOG ava@opdg
o€ KATown

AiguBuvon /
Kivnong “

Qo — OKIGG
| A
dwg

066vn

KUkAog
avagopdag

Ixnua 2

(a) Na egayayete Tnv e€iowon NG Béong (y) TNG OKIAG O€ cuvApPTNON ME TOV
XPOVO. (Movadeg 3)

(B) Na uttoAoyioeTe TO ETPO TNG MEYIOTNG TaXUTNTAG TNG OKIAG.
(Movadeg 2)
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10. To 1Mo KATw oxnua ateikovi¢el To ypagnua 8€ong — 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 QUEAVETAI.
(B) H TaxutnTa TOU TOAQVTWTA €ival apvnTIKA Kal TO JETPO TNG EAATTWVETA.

(y) H aAyeBpikn Ty TNG TaXUTNTAG YiveTal EAGXIOTN.

(8) H aAyeBpIkn TIUA TNG ETMITAXUVONG YiVETAI JEYIOTN.

(€) Na emIAECeTe DUO Onueia, PETALU Twv OTTOIWV N hHéon dlIAVUOUATIK TaxUTATA Eival
MNOEVIKA Kal n uéon dlavuouaTikn eTTITAXUvVOon €ival BETIKNA.

(Movadeg 5)

11. H xapokTnpIoTIKR KUKAIKA ouxvoTnTta £vOog aTTAoU ekkpepoUG IcoUTal e @, =+/g/L . To
EKKPEUEC ekTENEl AAT pe atmdofeon, uttd Tnv €midpacn HIOG ETITTPO0OETNG TTEPIODIKNG
duvapng F(t) = Fonu(3aw,t).

(a) Na katovopaoeTe 10 €i00G¢ TNG TAAAVTWONG TTOU EKTEAEI TO EKKPEMEG.
(Movada 1)

(B) Na ypdayete pe 0100 KUKAIKA OUXVOTNTA Ba TAAQVTWVETAI TO EKKPEUEG.
(Movada 1)

(v) H €§wrtepikn TepIodikn duvaun atrokTd 1N popen F(t) = Fnu(w,t).

i. Naypayere Tws Ba peTaBAnBei To TTAGTOC TNG TAAAVTWONG TOU EKKPEUOUG, O€
ox€on YE TO TTAGTOG TAAGVTWONG TTOU TTPOKAAOUCE N dUVANN UE KUKAIKA
ouxvoTtnta 3wo. Na eEnynoeTe TNV aTTdvinon 0ag.

(Movadeg 2)

ii. Eav n eCwrtepikn duvaun diatnprioel n popeny F(t)=Fnu(m,t) alAd n
ammooBeon yivel peyaAlTeEPN, VO avo@EPETE TTWG Ba PeTaBANBel To TTAATOC TNG
TAAAVTWONG TOU EKKPEUOUG.

(Movada 1)
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12. (a) Na ypAyeTe TOV OPIOPO TNG OTTANG APUOVIKAG TAAGVTWONG (Movada 1)
(B) Z10 GKpO KATAKOPUPOU aBapoug eAatnpiou oTabepds k cival TTPocdedEPEVN oPaipa
Malag m.. H o@aipa atmopakpUveTal Katakopupa atrd 1n 8€on 1coppoTriag (©. 1.) g,
y =0, OTTwG @aiveTal 0To OXAMA, KAl a@riveTal EAeUBEPN.

A
+0y % ngdda f/ﬂﬂgﬂa
O£on QuUOIKOU PAKOUG 3
Na aTrodeigeTe 0TI N o@aipa Ba eKTEAETEI ATTAR APUOVIKH TAAGVTWOT. (Movabdeg 4)

N
13. (a) Ao KatakOpu@o eAatrpio otaBepdc k = 20 — kpéueTal cwua yalag 2 kg. 10
m
TTAVW AKPO TOU EAATNPIOU AOKEITAI EEWTEPIKA TTEPIODIKT KATOKOPUPN dUVANN TTOU
2n
—t

5 ) (S.1.).

Na uttoAoyioeTe TNV TTEPIOdO TAAGVTWONG TOU TAAQVTWTH. (Movabdeg 2)

diveral ato v egiowon F = 511“(

(B) Zmic 19 ZemrreuBpiou Tou 1985 €yive aelIopdg otn TTOAN Tou Me€ikou. MoAAG kTrpia,
Uwoug 80 m Trepitrou, KaTéppeUTav, eV KTAPIO WYnNAOTEPa A XauNASTEPQ TTaPEPEIVAY
G0ikTa. Na XpnOIMOTTOINCETE T TTAPOKATW OTOIXEIQ IO va €ENYAOETE TOV AGYO yIa TOV
OTTOiO TTAPATNPRONKE TO PAIVOUEVO QUTO.

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

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

S

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

(Movabdeg 3)
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14.Mia opada yabnTwv TTPAYPATOTIOINCE £va TTEIpAPA PE ATTAO EKKPEPEG. ZKOTTOG TOUG
ATAV VA PETPOOUV TNV ETMITAXUVON TNG BapuTtnTag (g ) XPNOIMOTIOIWVTAG Th OXE0N

T :Zﬁ\/g . O1 paBntéc TpayuatoTroincav €TTd OIOPOPETIKEG MUETPrOEIS TOU
xpévou 0éka (10) TOAQVTWOEWV TOU €EKKPEPOUG KAl CUMPTTANPWOAV TOV TTIO KATW
TTivaka:
Xpovog 10 mAfpwv | MAkogTou | MadaTou | magroc Tne
Métpnon TAAQVTWOEWY EKKPEHOUG | eKkpepoug | TAAGVTWONG
(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 METPACEIG TOU TrO TIAVW Trivaka Ba TTpétrel va
XPNOIMOTIOINCETE YIa va XapA&EeTe KATAAANAN ypa@ik TTapdoTacn Kal amo auth va
uttoAoyioete TNV emmiTdxuvon TG BapuTtntag. Na SIKaloAOYACETE TNV ATTAVTNOI COG.

(Movadeg 2)

(B) Apou eTTeCepyQaTEITE TIC HETPNOEIG, VO XAPALETE OTO TETPAYWVIONEVO XAPTi OTO TEAOG
TOU TETPAdIOU QATTAVTAOEWV OAG, KATAAANAN ypa@ikh TTapdoTaon Kal amd auTh va
uttoAoyioeTe TNV emiTdxuvon TG BapuTnTag.

H amdvinon cag va d06¢i ye Tov owaoTo apiBud onUAVTIKWY WNoiwy. (Movadeg 6)

(y) O1 mo mavw METPNOEIS XPOVOU TIPAYUATOTTOINONKAV XPNOIUOTTOIWVTOG YPAPIKEG
TTapaoTaoelg Béong — xpoévou, o1 oTroieg doBnkav atd aiocbntipa Kivnong. Mia GAAn
ouada uadnTWV yia va JETPAOEl TOV XPOvo Twv Oéka TTEPIOdWY XPNOIUOTIOINCE
XPOVOUETPO XEIPOG WE akpifeia dEkaTou Tou deuTepoAETTTOU. Na e€nynoete TTola aTrd TIG
OUO OpAdEG PaBNTWV €xel YETPNOEl PE PEYAAUTEPN OKpPIBEId TOV XPOVo Twv OEKa
TEPIGOWV. (Movadeg 2)
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