AYKEIO AITOXTOAOY MAPKOY XXOAIKH XPONIA 2019-2020

AYXKHYEIX EITANAAHYH A" AYKEIOY B TETPAMHNO

1. (a) Na oxedidoete Tn dUvaun TNG TPIRNAG OTA CWUATA Z; KAl 2, TOU OXAUATOG TTOU AKOAOUBEI Kal
vVa QVOQEPETE YIa KABE TTEPITITWON av n TPIRA €ival KIVATIKY 1] OTATIKA.
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(B) Ta cwpuata 2; KAl 2, KAl T AVTIOTOIXA 0O0CTPWHATA TTAVW OTA OTToId KIVOUVTAI €ival OuoIal.
Na CUuyKpiveTeE TO JETPO TNG TPIBAG TWV U0 CWHATWY Kal VA DIKAIOAOYNOETE TNV ATTAVTNON 0AG.

2. 10 OXAua TTou akoAouBei @aivovrar dUo o@aipeg HE OIOPOPETIKEC MAZES, M > my, Vva
OUYKPOUOVTQl.

(a) Na oxedidoete, 01O OXNUA, TN dUVAUN TTOU OOKEI N o@aipa 2 oTn o@aipa 1.

(B) Na ouykpivete T0 YETPO TNG dUVAPNG TTOU AOKEI N o@aipa 2 oTn o@aipa 1 Ye T0 PHETPO TNG
duvaung TTou aokei N o@aipa 1 otn o@aipa 2. Na dIKAIOAOYNOETE TNV ATTAVTNOT 0OG.

(y) Na ouykpivete 1O METPO TNG EMMTAXUVONG TIOU QTIOKTA N Oo@aipa 2 PE TO METPO TNG
ETMTAXUVONG TTOU ATTOKTA N o@aipa 1 Katd Tn didpKeia TNG oUYKPouOoT S Tous. Na dikaloAoyAoETe
TNV ATTAVTNOT] OOG.

3. (a) Na diatutrwyoete Tov deUTEPO VOUO Tou NeUTwva.

1

(B) ‘Eva ocwpa Bpioketal péoa o’ évav aveAkuoThpa. O aveAkuoTApag
KATEPXETAI KAl N TaXUTATA TOU PEIWVETAI UE OTABEPSO pUBUO.

i. Na oxedidoete oTO OXAMUA TIGC QUVANEIG TTOU OKOUVTAl OTO CWHA 2.

ii. Na ouykpiveTe TO JETPO TWV BUVANEWY TTOU ACKOUVTAI OTO CWHA X

Kal va SIKAIOAOYACETE TNV ATTAVTNOT] 0OG. -




AYKEIO AITOXTOAOY MAPKOY XXOAIKH XPONIA 2019-2020

4. (a) Na diatutrwoete 10 Ocwpnua Epyou — KivnTikAg Evépyeiag.

(B) 210 oxApa TTOU aKOAOUBEl QaiveTal N ypaPiki TTapdoTaocn TnG dUVANNG TTOU ACKEITAl O€ £va
owpa oTn d1evbuvon NG Kivnong Tou, o€ oxéon Pe Tn B€on otnv otroia Bpioketal, F = f ().
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i. Na uttroAoyioeTe T0 €pyo TNG dUVANNG TTOU QOKEITAI OTO CWHA.

ii. Na Ttrpocdiopicete TN B€0n OTNV OTOI0 TO CWMA €xel TN MEYIOTN TaxUuTntd Tou. Na
OIKAIOAOYNOETE TNV ATTAVTNOT OOG.

5. 210 OXAMa TTOU OKOAOUBEi @aiveTal n TreIpAPATIKy SIATAEN TTOU XPENOIYOTToINCE MIa oudda
MaBnTwyv yia va eTaAnBeuoel To @swpnua Alatripnong NG Mnxavikig Evépyeiag.

O1 pabntég dpnoav 10 apatdkl va kKivnBei amd Tnv Kopu@ry TTPoG Tn PAcn Tou KekAIuEvou
EMTTEOOU Kal KaTéypayav To UYPOoGS Kal TNV avtioToixn TaxUuTnTa yia TEGOEPIC IAPOPETIKEG BETEIC
NG O1adPOUNAG TOU.

(a) Na ovoudoete Ta OTOIXEIQ TNG TTEIPAUATIKAG dIATAENG TTOU QEPOUV TIG £VOEigeIS A kal B.
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(B) Até TIC METPNOEIC TWV PABNTWYV TTPOEKUWAV Ol YPAQIKEG TTapacTdoel TG KivnTikAg,
BaputikAg Auvapikig kal Mnxavikng evépyeiag Tou auagiou o€ oxéon Pe To UWOG OTO OTTOIO
BpiokeTal. H yop®nA MIAG €K TWV TPIWV YPOAPIKWY TTAPACTACEWY QAIVETAI TTIO KATW.
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i. Na TTpo0odIopicETE TN HOPYT) EVEPYEIAS OTNV OTTOIA AVTIOTOIXEN N TTI0 TTévw €uBEia.

ii. Na oxedidoete, o1o id10 ouoTnua agdvwy, TIG EUBEIEC TTOU AVTIOTOIXOUV OTIGC AAAEC BUO HOPPES
EVEPYEIAG KAl VA YPAWETE O€ TTOIA JOPYP EVEPYEIAG QVTIOTOIXEI N KABE gubeia.

2TO OXfUa TToU aKoAouBEi gaiveTal £vag KUPIOG va oTTpwy Vel duo KIBwTia, K; kal Ky, TTou
BpiokovTtal o€ €mTaQr, o€ opICOVTIO dATTEDO, UE OPICOVTIO dUvaPn OTABEPOU PETPOU |I3| = 100 N
TTpo¢ Ta Oe€Id. Ta KIBwTIa £xouv padeg my = 16,0 kg kar m, = 4,0 kg Kai KivouvTal TTpog Ta degId ue
emTayxuvon a. O ouvTeAEOTNG KIVATIKAG TPIBAG METALU KIBWTIWY - daTTédOU €ival

My = 0,20.

Ky

(a) Na oxediaoete o€ didypaupa eAeUBepou cwPATOG (MOVTEAO UAIKOU onueiou) TIG DUVAUEIG TTOU
aoKouvTal o€ KABE £va atTd Ta KIBWTIA.

K1 KZ

(B) Na utrohoyioeTe TNV mMITAXUVON PE TNV OTTOIA KIVOUVTAI TO KIBWTIA.

(y) Na uttroAoyioeTe Tn dUvVAN TTOU QOKEI TO éva KIBWTIO OTO GAAO.
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7. ZT10 OXNMa TTOU OKOAOUBEI QaiveTal n TrelpauaTikh dIGTagn TToU XPNOIKMOTIOINCE WA OpAda
MaBnTWwV yia va dIEPEUVAOEI TN OXEON AvAPECSA OTNV EMITAXUVON TTOU OTTOKTA £va CWPA Kal T
ouvioTauévn duvaun TTou Tou aoKeiTal. O1 JETPAOEIS TWV JaBNTWY £XOUV KATAYPOPEI OTOV TTivaka
TTOU OKOAOUBEI.

NApa

- -'
e .
OpBoctatng ——

-

>F (N) a (m/s?)
1,24 1,26
0,86 0,94
0,72 0,82
0,62 0,68

(a) Na ovoudoete Ta uépn TNG TTEIPAPATIKAG BIATAENG TTOU PEPOUV TIG evOEiteIg A Kal B.

(B) Na xapagete, oToug BaBuoAoynuévoug dEoveg TTou akoAouBouv, Tn YPOQIKr TTapdoTacn
EMTAYXUVONG — cuvioTapévng duvaung, a = f (ZF).

(y) Na d1aTuTTwoETE TO CUPTTEPACHA TTOU €EAYETE ATTO TN JOPPN TNG YPOAPIKNG TTapAoTaonG TTOU
oxedldoarTe.

(®) i. Na utroAoyioeTe TNV KAion TNG yPAPIKAG TTAPACTACNG.
ii. Na Xxpno1JoTToIRoETe TNV KAION TNG YPAPIKAG TTAPACTACNG YIA VA UTTOAOYIOETE TN JAda TOU
OWMATOG.

8. (a) Na ypdwete dUO TTEPITITWOEIG OTIG OTTOIEG Wia duvaun, F # 0, TTou aokeital ¢” éva owua dev
TTAPAYEl OUTE KATAVAAWVEI £PYO.

(B) i. Na ypaweTte 1T01EG dUVAUEIG OvouaZovTal dIaTnENTIKES (] oUVTNPENTIKEG).

ii. Na ypdayerte pia diatnenTikA (ouvtnpenTikr) duvapn.
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(y) Z10 oxrua TTou akoAouBei gaiveTal Eva auTtokivnTo paddag m =1000 kg TTou TTEPVA aTTO TO
onueio A pe Taxutnta ua = 20,0 m/s. To autokivnto @pevdpel atro To onueio A uéxpl va
oTapaTtnoEl oTo onueio . To PAKOG TWV ATTOTUTTWHATWY TWV EAACTIKWY KATA TO YPEVAPIOUA
givalt Al =25 m.

A 4 » I

25m

i. Na uttoAoyioeTe T0 £€pyo TNG cuvioTapévng dUVANUNG TTOU OOKEITAI OTO AUTOKIVATO KATA TN
OIAPKEIN TOU PPEVAPICHATOG.

ii. Na uttoAoyioeTe TO HETPO TNG OUVICTANEVNG OUVAUNG TTOU AOKEITAI OTO AUTOKIVNTO KATA TN
OIAPKEIN TOU PPEVAPICHATOGC.

(a) Na diatuttwoete T0 @cwpnua Alatripnong Tng Mnxavikig Evépyeiag.
(B) 'Evag pabntnig BpioKeTal OTOV TTPWTO OPOYPO TOU KTIPIOU TOU OXOAgiou pag (onueio A) kai

PiXVEI €va EAACTIKO UTTAAGKI TTPOG TA KATW HPE TAXUTNTA Ua. TO PTTAAGKI KTUTTA OTO £€00¢QOG
(onueio IN) kal avatndd xwpeic va xaoel evépyela.

“A ‘ lUA

v I

i. Na egnynoete, av 1o uraAdaki 8a avéNBel oTo id10, O€ PIKPOTEPO 1) 0€ HEYOAUTEPO UWOGS ATTO TO
apxIKO (ha).

ii. O paBnTAG £pi1Ee TO PTTOAGKI PE TAXUTNTA Ua = 5,0 M/S Kal TO PTTOAGKI £QTACE OTO £D0POG UE
TaxutnTa ur = 9,0 m/s. Na uttoAoyioete 10 UWog, ha, atrd To 0TT0I0 0 HABNTAG £PIEE TO UTTAAAKI.

iii. No ava@EpETeE TIG JETATPOTTEG EVEPYEIOG TTOU CUMPBaAivVOuV KATd TNV Kivnon TTou KAVEl TO
MTTAAGKI at1é TN OTIYHNA TToU avatrndd atrd 1o £6a@gog NEXPI va @TACEI OTO PEYIOTO UYWOG.
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10. ‘Eva mraiddki TommoBéTnoe dUo KUBoug Ky, Ks, 6TTwg gaiveral AN
oT10 OITTAQVO oXAMa. ]
Aivetai To Bapog k&Be kUBou: [B;| = 2 N, |B;| = 4 N
(a) Na ava@EépeTe TT010 CWPA QOKEi TN dUVAN ﬁ{ Kal va
UTTOAOYIOETE TO METPO TNG.

Ky

(B) Na oxedidoete OAeG TIG DUVAEIG TTOU AOKOUVTaI OToV KUBo e ]
K.

(y) Na utroAoyioeTe To JETPO TNG dUVAUNG TTOU AOKEI TO £da@og oTov KUBOo Ko.

11. O1 duvdapeig aTo MO KATW OXNAMa gival axedIaouéves UTTO KAIaKa.

5N

(a) Na oxedidoete 0TO TTI0 TTAVW OXM A T CUVICTAUEVN TWV TPIWV OUVAUEWV.
(B) Na utrohoyioeTte To PETPO TNG OUVIOTANEVNG BUVAUNG.

(y) Na utroAoyioeTe Tn ywvia TTou oxnuatiCel N ocuvioTapévn duvaun Je TNV opifovTia disubuvon,.

12. (a) Na xapakTnpioeTe TNV KaBePId atmod TIg akOAouBeg TTPOTACEIS WG 0pO A AavBacouévn.
[O),Yo d (o Wo 031004 [o:3"(e]VAVA o (o] oL 1Y/ Ao FAN

ii.H adpdaveia evog owpaTog gival yeyaAutepn otn I'n atmd Tnv adpdveld Tou otn ZeAAvn.
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iii.H adpdvela evog cwpaTog OTav KIVETal gival peyaAuTePN
atro TNV adpAveld Tou OTaV Eival akKivnTo. Uy

D

(B) ‘Eva @opTnyod peTA@EPE! Eva KIBWTIO KAl KIVEITAI O€
opICOVTIO OPOUO PE TaXUTNTA Uo. KaTTOIO OTIYUA TO
PopTNYO PPEVAPEL.

©

Na eEnynoETE TTPOG TA TTOU TEIVEI va KIVNBEI TO KIBWTIO 0€ oxX€on PE TO QopTNyo Katd Tn dIdpKEIa
TOU QPEVAPIOUATOG.

(a) Ze o opdda padnTwyv diveTal Eéva CwWUA Z Kal £Va QUVANOUETPO Kal TOUG ¢nTEiTal va
METPAOOUV TTEIPAPATIKA TO HETPO TNG KIVNTIKAG TPIRBAG METAEU TOU CWHPATOG 2 KAl TNG ETTIPAVEIAG
Tou Bpaviou Toug. Na EnyROETE TTWG OI HABNTEG Ba TTETUXOUV TOV OTOXO TOUG.

SuvapopeTpo

) vipa | 3
1 % ¢ emubavela Bpaviou

(B) ZT10 diITTAAVO OoXAMa £Xouv oXedIOOTEI UTTO KAipOKa N
Tax0TNTa U €VOG CWHPOATOS X1 Kal N KIVATIKA TPIRKA TTOU Tou
QOKEITAI ATTO TNV ETTIPAVEIQ. >
Na oxedidoete uTTO KAiJaKa TNV KIVNTIKA TPIP 0€ KABeUId I
amoé TIg TTAPOKATW TPEIg TTepImTwoeig A, Bkar . | 77—
To owua Z, Tou @aivetal oTo TPiTo oXAMa (TrepiTrTwon M)

€ival TTAOVOUOIOTUTTO PE TO CWHA Z;.
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14.

(a) Na d1atuTTwoETE TOV OPICHO TOU £pyou oTaBEPAG dUVANNG.

(B) ZT0 KIBWTIO TOU OXANATOG aoKeiTal N SUvapn F TTou éxel pétpo |F| = 10 N kai oxnuartidel
ywvia 8 = 37° pe 10 opiZovTio etritredo. Aivovral nu37°= 0,6 ka1 ouv37°=0,8.
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I. Na utroAoyioeTe 10 £pyo TnNG F o1av 10 KIBWTIO Ba €x€I JETATOTTIOTEI 8 M.
[I. Na egnyfoeTe av 10 £pyo Tou PAPOUG Tou KIBwTiou gival BETIKO, apvnTIKO i KNOEVIKO.

(a) ‘Evag aAegITITwTIoTG TTEQTEI hE oTaBEPN TaXUTNTA. Na €¢nynoeTte av diarnpeital n Mnxavikni
Tou Evépyela.

(B) Mia ptradAa BAAAeTal ATTO TO £€DAQPOG KATAKOPUPA TTPOG TA TTAVW HE

apXIKA TaxuTNTa Uo. Na atrodeigeTe OTI TO PEYIOTO UWOG OTO OTTOI0 QPTAVEI vy
. . . . Vo2
N MTTGAQ DiveTal Ao TN OXEON: hye, = 2" — 10

Na BewpnoeTe TNV AVTIOTOON TOU aépa APEANTEQ.

(a) Na diatuttwoete To Oswpnua ‘Epyou - KivnTikig Evépyeiag.

(B) ZTO0 OXNUa OTTEIKOVICETAI N YPAQIKN TTApACTACN TNG dUVAPNG Fx TTOU aokeiTal o€ éva
KAPOTOAKI TTOU KIVEITAI KOTA PriKog Tou dagova Ox. To KapoTodki £xel uadla m = 2 kg kai étav
TTepvouoe atrd mn B€on x = 0 n TaxuTnNTd TOU ATAV Uo = +5 M/S.

FaiN}
12

)

I.  Na uttoAoyioeTte 10 £pyo TNG dUVAUNG Fy, A1TO TN OTIYUI TTOU TO KAPOTOAKI TTEPACE ATTO TN
Béon x = 0 yéxpl TTou £EpTace otn Béon x = 18 m.

[I. Na uttoAoyioeTte TNV TAXUTNTA TTOU Ba £X€I TO KAPOTOAKI OTav Ba BpiokeTal otn BEon X = 18 m.

Auo cwpata A kai I, ye HAZeg Ma = m Kal Mmr = 2m avTioToIXa, €ival evwuéva he apapég viua.
210 cwpa N aokoUue duvapun F. To damedo eival Agio.

(a) Na oxedidoete Ta eAcUBepa diaypAPPATA TWV BUVANEWY TTOU GOKOUVTAI OTO CWHA A, OTO
viua Kal oTo cwpa B.

A r
[ [
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(B) Na emmiAé€ete dUO duvANEIC aTTO AUTEG TTOU OXEBIAOATE TTOU VA AatToTEAOUV eUyOGg dpAong —
avTidpaong.

(y) Na atrodeigete 0TI N dUvauN TTOU AOKEITAI ATTO TO WA [T 0TO VA €XEl i00 YETPO KAl avTiBETN
KaTteuBuvan pe T dUvaun TTOU ACKEITAI ATTO TO CWHA A OTO VAA.

(®) Na uttoAoyioete o€ ouvapTnon Pe TN Hala m Kai To JETPO TNG dUVANNG |I7“| TO METPO TNG
ETMTAXUVONG ME TNV OTToia Ba KIVNBOEI TO CUCTNUA TWV CWHATWV.

(€) MeTd atrd KATTOI0 XPOVIKO BIACTNHA KAl EVW TO CUCTAMA KIVEITAI, KOBOUME TO VAN TTOU CUVOEEI
Ta dUo cwpata. Na eEnynoete KAvovTag ava@opd Kal oTov KatdAAnAo vouo Ti €idoug Kivnon Ba
EKTEAEI TO WA A PETA TTOU Ba KOTTEN TO VAMQ.

18. ‘Eva owpua pafag m = 2,0 kg a@rvetal TTAvw o€ KEKAIUEVO ETTITTEDO
ywviag 6 = 23°. MeTagl cWpaTtog Kal eTITTESOU UTTAPXE! TPIRA.
Aivovtai: nu23° = 0,39 kai ouv23°= 0,92

(a) Na oxedidoere OAEG TIG BUVAEIC TTOU AOKOUVTAI OTO CWHA.

(B) Na petagépete Tn dUvVan Tou BAPOUC OTO TTAPAKATW CUCTNHA agdvwy, va TNV avaAUoETE Kal
VO UTTOAOYIOETE TA METPA TWV CUVIOTWOWYV Tou By Kai By.

(y) O ouvteAeoTAG KIVNTIKAG TPIBAG METAEU KEKAIMEVOU £TTITTESOU Kal
OwWMaToG gival Pg = 0,6 Kal 0 avTioOTOIXOG OUVTEAECTNG OTATIKNG
TPIBAG €ival pus = 0,8. Na €€eTAOETE AV TO CWHA Ba TTAPAMEIVEI
OKiVNTO OTO KEKAIUEVO ETTITTEDO KAI VA UTTOAOYIOETE TO HETPO TNG
TPIBAG TTOU TOU QOKEITAI.

z ’ 7 s 7 - m ’ ’ d 7
() MNa va kiveitTal To cwua e oTabepn emrTaxuvon péTpou |a| = 2,0 —; aoKoUpe ouvaun F, 6TTwg

@aiveral oTo oxNpa. Na utToAoyioeTe TO JETPO TNG dUVANNG F.
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19. 210 oxAua TToU aKkoAoUBEi @aiveTal n TTEIPAPATIKA SIATAEN TTOU XPNOIKOTIoINCE Hia oudda

20.

MaBNTWVY OTO £PYACTHPIO PUOIKAG yIa va eTTaANBeUoEl TO Ocwpnua Alatpnong Tng MnxavikAig
Evépyelag.

O1 yabnTég dpnoav 1o apagidio va Kivnoei atrd Tnv Kopuen TTPOG TN BAcn Tou KeEKAIUEVOU
EMTTEDOU KOl KATEypaWav TO UYOG Kal TNV avTioToixn TaxuTnTa o€ TEOOEPIG DIAPOPETIKEG BETEIC.
AkoAoUBwg CUyioav To apagidio kal Bprikav Tn pdada Tou va gival Mgyqee, = 0,680 kg. Or peTprioeig
TOug KaBwg Kal ol uttoAoyiopoi TNG KivnTikAG Evépyelag kal TG BapuTikig Auvapikng Evépyeiag
QAivoVvTal OTOV TTIO KATW TTiVAKA:

U (mis) h (m) Ex. ) Upep. ) Evme )
1,75 0,35 1,04 2,3
1,90 0,30 1,23 2,0
2,25 0,25 1,72 1,7
2,40 0,20 1,96 1,3

(a) Na ovoudoete TO Opyavo TNG TTEIPAUATIKAGS SIATAENG TTOU PEPEI TO CUUPOAO A .

(B) Na cupttAnpwoete Tov Trivaka. O1 atraviAoelg va 60000V pe Tov cwoTd aplOPd onUAvTIKWV
Wneiwv.

(y) Na xapdagete oToug idloug KatadAAnAa Babuovounuévoug AEoVeEG TIG YPAPIKES TTAPACTACEIG
KivnTikig Evépyeiag — Uyoug, Eky = f(h), ka1 Mnxavikig Evépyeiag — uwoug, Euny, = f(h).

(®) Na avagépeTe dUo MOava OCQAAPATA TOU TTEIPAUATOG.

(a) Na diatutrwoete Tov TpiTo Nopo Tou NeuTtwva.

(B) Mo ka&Tw @aiveTal N TTEIpauaTiky dIATagn TTou XpnolyoTroinocav padntég Tng A” Aukeiou yia va
peAeTAoouv Tov TpiTo NOpo Tou Neutwva. XpnoipoTtroinoav dUo ouola aupagidia A kal B TTou
Epepav U0 aloOnTpes. 'Eotrpwéav Ta dUo auagidia kal 6Tav autd CUyKpoUaoTnKav ol

aloOnTARPeg KaTéypawav Tn duvaun TTou aokABNke o€ autd. EtravéAaBav 1o Treipapa
TTpoaBéTovTag 0TO apagidio B otaBud ouvoAikng ualag m.

10
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i) Otav Ta duo apagidia eixav apyikd Tnv idia pada, otnv 086vn Tou NAEKTPOVIKOU UTTOAOYIOTH
TIAPAV TNV TTI0 KATW YPa@IKA TTapdoTtaon yia 1o apagidio B. Na oxedidoete oToug idloug
AgOVEG TN MOPYN TNG YPAPIKAG TTAPACTACNG TNG dUVAUNG O€ OUVAPTNON YE TO XPOVO TToU
aoKAONKe oTo apagidio A.

40

]
i

-20

Force(N) @

-40

-60

-80

228 2.30 232 234 236
Time(s )

i) Na ouykpiveTe Ta JETPA TWV dUVAPEWYV TTOU Ba aoknBouv PETAEU Twv apagidiwy agpou
TOTTOBETACOUV T OTABPA OTO apagidio B.

iii) Na ouyKkpiveTe Ta HETPO TWV ETTITAXUVOEWY TTOU ATTOKTOUV Ta dUO apagidia katd Tn didpKeia
TNG OUYKPOUGTHG TOUG, OTNV TTEPITITWON TTOU €iXav dIAQOPETIKES JAleS. Na dIKAIOAOYNOETE TNV
aTTavInon oag.

(a) Z10 oYua TTou akKoAouBEi QaiveTal £va cwua TO OTTOIO KIVEITAI TTPOG Ta OECIA, O€ dUO
OIAPOPETIKEG XPOVIKEG OTIYMEG ty Kal to. Na uTToAOYioETE KAl va OXEBIACETE TNV ETTITAXUVOT) TOU.

t;=7s |uy| =30m/s tp=12s |u,| =45m/s
Q- o

(B) ‘Evag cupuadbntig oag IoxupieTal 0TI 6Tav n mMTAXUVON €VOG CWHPATOG TO OTTOIO KIVEITAI O€
€UBUYpaPUN TPOXIA £xEl OETIKA aAYERPIKN TIWN, TO METPO TNG TAXUTNTAG TOU AugAveTal.

Na €EnynoETe av 0 I0XUPIOUOG TOU CUPPABNTH oag gival opBAg A AavBaouévog kal va
OIKAIOAOYNOETE TNV ATTAVTNOT) 00G.

11



AYKEIO AITOXTOAOY MAPKOY XXOAIKH XPONIA 2019-2020

22. (a) Na ypawete Tov opioud yia 1o £€pyo oTabepnig dUvaung.

(B) 1) Na utroAoyioeTe To £pyo TNG KABE dUVAPNG TTOU QAiVETAI OTO TTIO KATW OXAMA.

Popd kivnong

|F|= 50 N/‘
|[F|=15N

I
I /4 60°
I
R p——

-+

v

10 m
i) Na uttoAoyioeTe TO GUVOAIKO £pyo TWV BUVANEWYV TTOU PAivOoVTal OTO TTIO TTAVW OXHA.

23. (a) Trovopdloupe cuvioTapévn duvaun;

(B) Na utroAoyioeTe TO JETPO TNG CUVIOTAUEVNG BUVANNG TTOU OOKEITAI OTO TTI0 KATW CWHA Z,
XPNOIUOTTOIWVTAG TNV KAIJAKA TTOU QAiVETAI OTO KATW PEPOG TOU TETPAYWVIOUEVOU XapPTIoU.

/

Fy
/
/

A

5N

12
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24. 'Evag oKIEp hE TOV €GOTTAIONO TOU OUVOAIKNAG padag m = 75 kg, gekiva atrd tnv npepia (Béon A)
Kal kateBaivel atrd TNV Kopuen TNG TTIOTAG TOU XIovodpouikou kévipou Uyoug H = 880 m. Otav o
OKIEP TTEPVA aTTO TN Béon I €xel TaxuTnTa PéTPoU |u 7] = 30 m/s. H 1pIBA Kal n avrioTaon Tou aépa
BewpouvTal apeANTEEG.

(a) Na utrohoyioeTe :
i) Tn BapuTtiki Auvauiki Evépyeia otn Béon A

ii) Tn Mnxaviki Evépyeia otn Béon A
i) Tnv KivnTikr} Evépyela Tou okiép otn 8éon I
iv) Tn BapuTtikr) Auvapikr Evépyeia otn 8éon I

(B) Na ypayeTte o€ 1010 evépyeia (BapuTik Auvapuikr, KivnTikr}, Mnxavikr) ava@épetal n
MO KATW YPOQPIKA TTapAoTAOoN, KATA TN SIAPKEIA TNG Kivnong TOU OKIEP.

A

E(Evépyewn)

»
»

h (byog)

25. (a) To uttoBpuxIo TTOU QaiveTal TTAOPAKATW KIVEITAI JE OTABEPR TaXUTNTA 0€ KATTOI0 BABOG aTd TNV
emeavela NG Bahaccag. Na oxedidoeTte OAEC TIC DUVANEIC TTOU AoKOUVTAl OTO UTTORPUXIO TNG
€IKOVAG KAl VA avaQEPETE TNV TTPOEAEUCT| TOUG.

(B) Na ypayere 1r0o1EG ATTO TIG TTI0 TTAVW OUVAUEIS €ival QUVANEIG ATTO ATTOOTAOT).

13



AYKEIO AITOXTOAOY MAPKOY XXOAIKH XPONIA 2019-2020

26. (a) Na diaTtuttwoeTe TN OUVOAKN 1I00pPOTTIOG UAIKOU onEiou.

YWVIA B PE TNV KATakOpU@o.
Aivovtal nué = 0,6 kai ouve = 0,8

(B) To o'|6£pév|o O'U’.)}JG > “qug m = 5’0 kg ARSI LSS SSTLSS
IC0PPOTTEI hE TN BonrBeIa payvATn OTTWG |
@aiveral 010 oXNUa. To vApa oxnuarticel | 8

HayvATNG

z —

i) Na oxediaoete TIG BUVANEIC TTOU AOKOUVTAI OTO OWHA Z 0€ JOVTEAO UAIKOU onueiou.
i) Na ypdweTe yia ka0 d&ova TIG £€I0WOEIG ICOPPOTTIAC TOU CWHPATOG 2.
iii) Na uttoAoyioete TO HETPO OAWV TWV OUVANEWY TTOU AOKOUVTAI OTO CWHA Z.

iv) Na ava@€épeTte ToO HETPO TNG TAONG TOU VIAUATOG OTAV ATTOUOKPUVOEI EVTEAWG O pHayvATng
Kal TO cwpa npepei. Na dIKaloAoyroeTe TNV amTadvinon oag.

27. (a) Na diatuttwoete 10 Bewpnua Alatripnong tng Mnxavikig Evépyeiag.

(B) ‘Eva kivnTé (T1odnAdTNG — TodrAaTo) akoAoubei Tn diadpour) A>T >A->E kal digpyeTal
TAvw a1Td yéupa uwoug h =5,20 m. H em@dveia gival Tpaxid oTig Treploxég A>T, A>E
Kal Agia otnv repiox N> A. H kivnTikn TpIBA €x&l 0TABEPO péTpo|ﬁc| =5 N OTIG TTEPIOXEG
A->T kai A>E, n yala tou kivnrou givar m = 80,0 kg kai n kAion Tng diadpoung N> A ue 10
opIZ6vTio emiTredo givar 6 = 30°.

i) Na uttoAoyioeTe T0 £€pyo Tou BApoug Tou KivnTou yia Tn diadpoun A->T.

i) Na ava@épeTe TTO00 €ival TO £pyo Tou BAPOUG TOu KIvnToU yia Tn diadpopr M >A kai
va BIKAIOAOYNOETE TNV ATTAvTnon 0aG.

iii) To kivnté @T1dvel otn Béon I pe TaxuTnTa PéTpou |Uuy| = 3 m/s. Na uttoAoyioeTe TO
METPO TNG TaXUTNTOG ME TV oTToia @TAvel 0Tn Béon A.

(y) Na diatuttwoete 1o @swpnua ‘Epyou — KivnTikng Evépyeiag.

(®) Na uttoloyioete TNV atréoTaon AE 61Twg @aiveTal oTo TTIo TTAVW oXAMa TTou dIEVUOE TO
KIvnTO JEXPI VO OTAUATACEL.
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28. Opada pabnrtwyv, ato epyacTipio Puoikig, diepelvnoe Tn ox€on METAEU TNG CUVIOTAUEVNG
OUvVANNG TTOU AOKEITAI 0€ £VA CWHA KAl TNG ETTITAXUVONG TTOU TOU TTPOKAAEI. I'a Tov OKOTTO
QUTO, TTPAYUATOTTOINCE TNV TTI0 KATW TTEIPANATIKA diaTagn.

Awbntrpog
Abvaung

NApo

N

AwBntrpag
Kivhong

OpBootdrng

(a) Na ava@épete Tn ouvVICTAPEVN dUVAN TTOU QOKEITAI OTO aPagakl 6Tav auTo KIVEITAlI OTOV
KEKAIMEVO DIABPOMO KAl VA €ENYNOETE E TTOI0 TPOTTO THV UTTOAGYICQV.

(B) Na e¢aydyeTte Tn oxéon TToU CUVOEEI TNV ETTITAXUVON TTOU ATTOKTA TO apagdki étav To
VAN KOTTEl, 0€ ouvapTNOoN JE TNV EMITAXUVON TNG BapuTNTOG Kal TN ywvia 8 (0TTwg gaiveTal
oTnV TTapaTTévw TTEIpauaTikr didragn).

(y) Na g€nynoete e tToia aAAaynf oTnv TTeipauaTiki diataén ol yadnTég Ba éTaipvav
OIAPOPETIKEG TIMEG TNG OUVIOTAUEVNG BUVANNG.

(©) O1 padbnTéC Xapatav TNV TTIO KATW YPAQIKN TTApAcTACN PE TIG JETPAOEIG TTOU TTHPAYV,
emavaAappBavovtag Tn diadikaacia.

— a=F (XIF)

0,9
0,8
0,7
0,6
0,5
0,4
0,3
0,2
0,1

» 2F (N)

0,1 0,2 0,3 0.4
i) Na uttoAoyioeTe TNV KAion TNG yPa@IKNG TTapdoTaong.

i) Na utrohoyioeTe Tn pada (apagdkl — aiodntripa dUvaung) Tou XPNOIKOTIOINBNKE 0TNV TTI0
Tavw diaTagn.
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