ENQXH KYTIPION ®OYXIKQN

24" MATFKYIPIA OAYMITIAAA ®YSIKHS
' AYKEIOY (MpoTn ®don)

Kupiakn, 17 Iavouapiou, 2010
'Qpa: 10.00 - 13.00

Odnyieg:

1) To dokiylo anoTeAeiTal ano €& (6) oeAidec kal névre (5) Bpara.

2) Na anavTnoesTe Ta EpWTAHATA OAWV TWV BEPATWV.

3) Na ek@pdaleTe TIC AnAVTAOEIG 0ag, onou XpelaleTal, Je akpiBela duo
ONMavTIKOV Yneiwv.

4) 'Otav og é&va B&gua dev divovTal aplBunTika dedopeva, va ekPppadleTe
TIC anavTnoel 0ag ¢ ouvaptnon Meyebwv nou divovral aTo
avTioToixo B€ua.

5) Na xpnoiJonoleiTe oTtabBepec nou divovTal OTO AVTIOTOIXO EPWTNHA N
d0edopéva nou divovTal 0TO TEAOG TwV 00NYIWV.

6) EniTpéneTal n xpnon JOVo PN NpoypapuaTIoNEVNG
UMOAOYIOTIKNG MNXAavic.

7) Aev emiTpEneTal n xpron diopdwTikoU uypou.

8) Ta oxAuaTa Twv Bepatwy dev €ival und kAipaka.

Aedopeva:
z=314rad, g=10m/s?, kal n oxéon Ui+Vi=Uz+Vz MOU MMOPEi va
xpnoipgonoin®ei yia TIC EAAOTIKEG KPOUOEIC.

OEMA 1 (20 povadeg)

Mia ocupnayng opoyevng ogaipa palag m, kal akTivag r, HMopei va
NEPIOTPEPETAlI XWPIG TPIBESG yUpw anod
KaTakopu@o a&ova nou nepva anod To
KEVTPO TnG. H ponn adpaveiag Tng
opaipa¢c ¢ npo¢ Tov  a&ova

m ,n

neEPICTPOPNG  €ival Ilzémlrf. ‘Eva M, + T2

aBapéc pn €AaoTikO VvAMA TUAIyeTal

APKETEC POPEG YUpw anod Tn o@aipa,

kal oto opilovTIo €ninedo mMou nepva m
3

and TO Ke&vipo TnG  (eninedo
IonuepIvou). To vhApa nepva ano pia
Oopoyevr) TpoxaAia palag m, Kal
akTivag r, nou MMopEi va

NEPIOTPEPETAl  XWPIC  TpIBEC Ot i
KaTakopu@o ¢€ninedo yupw and To
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KEVTPO TNG KAl OTN CUVEXEIQ NMPOCOEVETAl O€ €va KUPBo pacag m,. H ponn
adpaveiag Tng TpoxaAiag wg npog Tov agova nePICTPOPnG eival |, = %mzrzz.

(a) Aprvoupe Tov KUBO anod TNV npepia va neoel eAeUBepa kaTa uvwog h,
ME TO vNua va ouveyilel va €ival nepITUNIyhEVO yUpw ano Tn ogaipa. Na
anodeieTe TN oxeon nou Oivel TN ywviakn TaxUutnTa TnG TPoxaAiag, wg
ouvaptnon Twv peyebwv m, m,, my, h, r, kal TNG €MTAXUVONG TNG

BapuTtnTag g. (5 pov.)
(B) 2¢ autd 10 epwTnua aAAdloupe Tn oupnayn o@dipa PE Pia Kou@la
o@aipa Tng idiac paldag kal akTivag e Tnv npwTn. EnavalapBavoupe Tnv
nio navw Oiadikacia Pe Tov idlo Tpono. APrnvoupe Tov KUBO va nECel Kal
naAl katd uyog h.

(i) Na &€&nynoete kaTd nNOCO TO MHETPO TNG YWVIAKAC TaxuTNTag TNG
TpoxaAiag, Oa ueivel To idlo, 6a au&nbei 1 B6a eAaTTwOei, 0 oxéon ME TO
METPO TNG YWVIAKNG TaxUTNTAG Nou €ixe oTo epwTtnua (a). (5 pov.)
(ii) Na anodei&eTe TN oxeon nou didel TNV KIVNTIKN EVEPYEIA TNC OPAipag
WG ouvapTnon TnG ponng adpaveldg TnNG Kal va KAVETE NoIoTIKA TN YpagIkn
napacTacn TnG. (5 pov.)
(iii) XpnoigonoiwvTag Tn ypa®ikn napaosrtacn nou kavate oto (B) (ii) n pe
ornolovdnnoTe AAAov Tpono, va €EnynoeTe KATd NOCO n KIVNTIKN EVEPYEIQ
TNG Kou®Iiag ogaipag 6a au&nbei, Ba eAaTTwBei ) 6a napapeivel oTabepn oe
OXEON ME TNV KIVNTIKN €VEPYEIQ TNG GUPNayoug opaipac. (5 pov.)

OEMA 2 (20 povadecg)
(A) (a) Na €&nynoete 11 ovopdaloupe AnAO 1 MabnuaTiko EkkpeEC.

(2 pov.)
(B) Na ypawete TIG npoUnoBETesic nou nNpenel va 1oXUoUV wOTE N Kivnon
EVOG €KKPEUOUC va pnopei va BewpnBei wg AnAn Appovikn TaAdvTwon
(A.A.T.) kal va anode&i&eTe TN Ox€ON Nou divel TNV NePiodo Tou. (2 pov.)
(B) (a) 'Eva «naixvidi» anoTeAeiTal and TEOOEPEIC HETAAAIKEG OPAipeC iowV
Malwv Kal MIKpwV OIa0TACEWV MNOU KPEPOVTAl anod VvAPATa apgeAnTEOU
Bapoucg, Mn €KTATad Kal PAKouc (=2,5m TO KABe éva. O1 opaipeg
BpiokovTal NOAU KOVTA n dia Pe TNV aAAn, OnNwg Qaiveral oTo oxnua Kai
gival apxik@ akivnreg. O1 kpouoel¢ METAEU Twv o@alpwv OewpouvTal
€ENAOTIKEG PE pndapivn didpkela.
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(i), ExTpénoupe Tn ogaipa 1 katd 5° (pe Tevrwpévo To vApa) kar Tn
XPOVIKN oTIyhn t = 0 Tnv aprivoupe €AelBepn. Na deifeTe OTI OAOKANPN N
EVEPYEIQ TNG oPaipac 1 Ba peradobei oTn opaipa 4. (5 pov.)
(ii) Na oxedidoeTte o BaBuoAoynuévoug agoveg Tn B€on X TnG ogaipag 1,
WG NPOG TO ONHEio I00pponiag, 0 ouvapTnon KeE To Xpovo t,

vig, 0 £t < 2ns. (5 pov.)
(B) ApoU @Epoupe TIC o@aipeg Eava otnv B€on 100pponiag Toug, KOAAAUE
ME MIa oTayova kaAdl (undapiving padac) Tic ogaipec 1 kar 2. EkTpénoupe
To cucowpaTwpa (oaipec 1 kai 2) naAl kata 5° kar Tn xpovikn oTiyun t=0
TO aPrVoUpE eAeUBEpO.

(i) MeTd TIC J1adOXIKEC KPOUCEIG Ol PEYIOTEC APXIKEG EKTPONEG NPOC Td
d0e€la Twv o@alpwv 4, 3, KAl TOU OUCOWMATWHATOG, and To onueio
I00pPONiag Toug, €0TW OTI €ival X, , X;, KAl X, avTioToixa.

. . . X, 3 X 4
Na anodeifste oTI 1Io0XUEl, £ == kal —=—. (3 pov.)

X3 l X:I.,Z
(ii) Na €&nynoeTe €av, PETA TIG d1AdOXIKEC KPOUTEIG ToU epwTnuaTog (i), Ba
yivel 1 0x1 kpouaon TnG ogaipac 4 navw orn ogaipa 3. Eav vai, o€ noia
XPOVIKN OTIYMN 6a cupBei auTo yia npwTn ¢opa; (3 pov.)

OEMA 3 (20 povadeqg)

(A) Na diaTunNWOoETE TNV IKAvN KAl avaykaia ouvenkn nou npeEnel va 1oxUel
WOTE €va owpa va ekTeAei AnAn Appovikn TaAavtwon (A.A.T.). (2 pov.)
(B) 'Eva katakopu@o eAatnpio otabepdg K eival oTepewPeEVo 0 aKAOVNTO
onueio Kal oTo dAAo GKpo Tou KpPEUETal €va owpa palac m. Na Osi&ete OTI
€AV EKTPEWOUHE Aiyo TO owpa ano Tnv B€on 10opponiag Tou, Ba ekTeAEI
A.AT. (3 pov.)
(F) 'Evag padbnTng vyia va MeEAETACElI TNV Kivnon &vog owpaTtog palag
m=0,2kg To onoio KpEPeTaAl anod To €va akpo apapoug ehaTtnpiou, EPTiage
OTO £pPYAOTNPIO TNV NEIpaPaTikn d1ATa&n nou @Qaiveralr oTo Nio KATw oxnua.

O padnTtng agpou €kave TIG anapaiTnTeg pubuioelig oTov aiobnTnpa kivnong,
otnv dlacUvdeadn KAl OTOV UMOAOYIOTH, €0€0€ o€ KATAakOpUPN TaAdvTwon
TO OWMA Kal Tn Xpovikn oTiyun t=0, éTav To cwua BPICKOTAV OTO AvWTATO
onueio TNG Tpoxldc Tou, €Be0e Ot AsiIToupyia Tov aiobnTripa, o omnoiog
apxioe va Aappavel PeTpnoeic. MeTd Tnv ene€epyacia TwV HETPNOEWV, O
MadnTAG nnpe oTtnv 06dvn Tou UNOAOYIOTRA, TNV YPAQPIKA NapdcTacn TNng
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TaxuTnTag, u, TOU OWPATOC O ouvapTnon Tng B€onc Tou, y, (and Tov
aio06nTnpa), 6Nw¢ Qaiveral oTo nio KAaTw diIdypapua.

u (cm/s)
4
70,7 b
35¢
07 | | | | | | | | ;y(cm)
: 5 10 15 20 25 30 35 0 45 50 55 0 65

R e e e e e s T

(a) Na unoAoyioete Tn oTaBepd Tou €AATnpiou, UE akpiBela 2 oNUAVTIKWV
Wwnoinv. (3 pov.)
(B) Na ypawete TnVv €€iowon TnG TaxUTNTAC U O OXEON ME TNV B€on .

(2 pov.)
(vy) Na oxediaoeTe o€ BaBuoAoynuUEVOUG AEOVEG TN YPAPIKN NapacTacn TNG
B€0NC y TOU OWPATOC, O OUVAPTNON ME TO Xpovo t, y = f(t),
yia0<t=<1,78s. (5 pov.)
(8) Na npoadiopioeTe TN XPOVIKN OTIYMN Nou To owpa 6a €Xel yia npwTn
(opa and Tov aiobnTrnpa uwoc 45 cm. Na unoAoyiosTe Tn Xpovikn OlIdpKeIa
oto diaotnua 0 <t < 1,78 s, yia Tnv onoia To cwpa 6a anexel and Tov
aio06nTnpa HIkpOTEPN anootacn and 45 cm. (5 pov.)
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©OEMA 4 (20 povadeqg)

'Eva owpa padag m, =0,1kg kiveitar og opifovTia Acia enipaveia (nou dev
napouoialel TPIBEC)

ME TaxUTNTa WETPOU U | Ly

u =10m/s. ‘Eva ’ m, .
deUTepO owpa palag K

m, =0,4 kg givai

apxika akivnto Kai
Ppépel aBapeg eAatnpio orabepac K =800N/m «kal @uoikoU MNAKOUG

?,=0,25m. Ze kanoia oTIyUn TO NPWTO CWHA CUYKPOUETAl HE TO EAEUBEPO

Aakpo TOoUu gAaTnpiou.
(a) Na nepiypd@eTe noloTikA TNV Kivnon TWV CWPATOV PETA TNV €naen

TOU NPWTOU CWHATOC HE TO EAATAPIO. (2 pov.)
(B) (i) Na unoAoyiosTe TNV TaXUTNTA TOU KEVTPOU PAlag Tou CUOTHKATOC,
npIvV TO NPWTO CWHA £pOel o€ enagn PE TO EAATRpPIO. (2 pov.)

(ii) Na e€&nynoete katd noco n TaxuTnNTa auTn Tou KévTpou paldag
napapevel orabepry oe OAN Tn dIGPKEId NOU TO MPWTO CWHA OUPnIE(El TO

ehaTtnpio. (2 pov.)
(y) Na unoloyioete Tn HIKpOTEPN METAEU Toug andoTaon nou 6a QpTacouv
Ta dUo cwpara. (4 pov.)
(8) Na unoAoyioeTe TIC TaXUTNTEC TWV CWHATWV OTav Ba ANOXWPIOTE TO
NPWTO CWHA anod To EAATApIO. (4 pov.)

(€) (i) Na dci&eTe 0TI €vag napaTnpnThg oTn B€on Tou KEvTpou palag Tou
ouaTtnuartog Ba del Ta cwpaTta palwv m, kar m, va ekteAouv A.A.T. Tng
idlac nepiddou. (3 pov.)
(ii) Na €&nynoeTe yia ndéoo xpovo Ba BAEnel va cupBaivel auTo. (3 pov.)
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OEMA 5 (20 povadeg)

(A) (a) Na diaTunwoeTe TNV apxn d1aTnPNoNG TNG OTPOPOPUNC. (2 pov.)
(B) Na avagépete €va napdadeiyga onou 1oxUel n apxn O1atApnong TnG
OTPOQPOPMNG Kal €va napdadeiypa nou dev 10XUElI N apxn auTh. (2 pov.)

(B) H opoyeviig papdog oto oxnua éxer paa M =0,3kg, PRKog £=2m Kal
POTT) adpPAveIng wg TTPOG TO Akpo A, |, :%Mﬁz. H p&Bdog kpateital apxikd

o€ npepia o€ opICOVTIa BEON KAl AQRAVETAI VA TTEPIOTPAPEI WG TTPOG TO AKPO A,
Xwpig TPIBEG.
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(a) Na o¢cicete 611 TO PETPO TNG YWVIOKNAG TaXUTNTAG TNG PpABdou, oTav auth
TTEPVA aTré TNV Katakopuen B€on, eival o, = JVi5rad/s. (3 pov.)
(B) Tn oTiyun TTou n p&PRdOG TTEPVA ATTO TNV KATAKOPUPN BE0N OUYKPOUETAI PE
owHa apeAnTéEwy dlaoTdoewyv padag m=0,2 kg TO OTTOIO E€ival apXIKaG akivnTo.
To cwpa TPpookoAAGTal oTn pdRdo oTo dkpo B, 6TTwWG deixvel TO OXNMA.

Na d¢gi¢ete OTI TO PETPO TNG YWVIOKNG TaXUTNTOG TNG PABOOU QUECWG PETA TNV

TTAACTIKN) KpoUon, €ival @, :g rad/s. (5 pov.)
(y) Na utroloyioete Tn peTABOAN TNG KIVNTIKNG €VEPYEIOG AOyw TNG Kpouong.
Mou ogeileTal N yetaBoAn auTh; (3 pov.)
(8) Na utrohoyioete Tn MEYIOTN ywvia TTOU ATTOKAIVEI N PAROOG PETA TNV
Kpouaon. (5 pov.)
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