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1. O¢pa A - Epwtnoelg noAAanAng emAoyng

1.1. Av oteped oopa eKtedel 16VO PETAPOPIKT| Kivnon TOTE :

(a) H xivnon tou eival onwodnmnote subuypappn.

(B) 'OAa ta onpueia 10U otePE0U £XOUV 161a taxutta.

(y) To owpa aAdddet mpooavatoAiopo.

(8) To turjpa mou evevel 2 TuXaia ornpeia TOU OTEPEOU TEPIOTPEPETAL.

1.2. Xopa exktedel orpoikn) Kivnon yupe aro otabepd a§ova meplotpodr)g rmou Siepxetat
and 1o oopa. H yeviakn tou taxvtnta:

(a) Eivat Stavuopatko peyebog rou oxnuatidet tuxaia yovia @ pe tov agova neplotpong.
(B) 'Exet povada pétpnong to 1rad/ sec?.

(y) 'Exet pérpo mou wooutatl pe tov pubpd petaBoAng tng yeviag mou dwaypdget pia tuxaia
AKTiva TOU OTEPEOU.

(8) Av n kivnorn sivatl opadr) otpoPIKr) TOTe £XE1 PETPO TTOU OUVEXKDG AUSAveTat.

1.3. 'Eva oteped eKtedel POVO OTPOPIKT) Kivnorn yUpw® arod otabepd agova meplotpodrg rou
61épyetal anod 1o owpa:

(a) 'Oco armopakpPUVOPACTE Arto ToV A§ova MePoTPOPr§ TO PETPO TG TAXUTNTAS TV S1a(POp®V
onpeiov peltdvetat.

(B) 'OAa ta onpueia 10U OTEPEOU €KTEAOUV KUKAILKI] Kivnon.
(y) Yridpxouv onpeia tou otepeol 1ovu eivatl S1aprag akivita.

(8) 'OAa ta onpeia tou otepeoy €xouv Vv 1d1a taxutnta.
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1.4. 'Evag tpox0g ektedel OTpo@iki) Kivnon yupe amnod dfova mou SiEpxetal amod 10 KEVIPO
TOU , SEKIVOVIAG ATIO TNV NPEEPIA KAl EMTAXUVETAL PE YOVIAKE EMMTAXUVOT TTIOU CUVEXMOS
auvavetat:

(a) n ypappikr taxutnta tou otepeol auSAvetal YPappiKAa Je Tov Xpovo.
(B) H yoviakn taxutnta w tou 1poxou divetal ano v 0XE0T W = Qyyy * L.

(y) H ouypuaia ypappikn taxutnta evog onpeiou g mepldpEépelag tou Ipoxou ouviEetal pe
MV OTYH1Aia YOVIAKT) T0U taxutnta w pe v oxéon v = w - R .

(8) H yovia mou Saypdget o tpoxdg unodoyidetat amo v oxéon 0§ = §a7w,,t2 .
1.5. H pori} adpdavelag evog otepeoy, g MPog KAroto agova replotpodrg, dev edaptdrat
ano:
(a) v katavopr) g paag 10U COPATOS.
(B) to péyebog tou copatog.
(y) ) poru) v duvapenv rou dExetal 1o ooud.

(8) ) 9¢on tou afova replotpodr|g.

1.6. H porty adpdvelag evog oopatog, og rpog éva afova ekppadet:

(a) Vv Kavotna 10U 0OATOg Va MEPIOTPEPETAL YUP® Ao £vav asova.
(B) to o600 Ypriyopa MEPIOTPEPETAL TO OTEPED OO,
(y) v abpavela 10U o®PATOG O PETAPOPIKY Kivn o).

(8) v adpdvela 10U oHPATOG OTr OTPOPIKY| Kivnon.

1.7. M opiddvuia paBdog €xel ) Suvatdotta va oTpeéPetal YUPm and KAtakKopudpo agova
P, ou 6iépxetatl amno to akpo wmg. H pdBdog eivat akivnin kat KAmowa oty dexetat
otaBepn) porr) wg rpog tov asova P. Tote:

(a) n yoviakr) tng Petatormon ivat avaAoyn tou Xpovou.
(B) n yoviakr) tng taxvutnta petaBaiAetal avaloya e 10 TEIPAY@VO ToU XPOVou.
() n yoviakr) g taxutna petaBaddetal pe otabepo pubud.

(8) n yoviakn g srmtdyuvon sivat pndevikr).
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Ia va dlatnpet éva oopa v eEPIoTPOPIKI] TOU KAatdotaon otabepr| PEMeL 10 aAyeBpiko
abpoiojia 1@V POoT®V va :

(a) eivail otaBepod kat dradopo tou pndevog.
(B) eivatr pndév.
(y) augdvetat pe otabepd pubpo.
(8) pewvetal pe otabepo pubuo.
Mua opaipa kuAistal xopig 0AloOnon Katd PrKog KEKATIEVOU EMMITESOU UTIO TV eTidpa-

o1 POvo Tou apoug tng Kat g duvapng rou d€xetal amno 1o emninedo. Apxikd n opaipa
aveBaivel Katl ot ouvexela KateBaivet.

(a) H @opa tou Siavuopatog tng otatikng tpibrg mapapével otabepn).
(B) H yoviakn srutdayuvor tng opaipag petaBaddetal pe otabepo pubuo.

(y) o pubpdg petaBoAng g OTPOPOPUNG NS KOS IIPOG Afova IToU S1EPXETal Ao 10 KEVIPO
padag g petaBadAetat.

(8) 'Otav n opaipa aveBaivel, To Hidvuopa TG YOVIAKNG EMITAXUVONG £XEL avtiBetn @opd aro
Vv opa otav KateBatvet.

Avo oteped oopata eKreAouv oTpodikr) Kivnon pe idia orpopoppn. To ocopa pe v
peyalutepn porn) adpavelag:

(a) £xel peyaAutepn KIVNTIKY EVEPYELD KAl MIKPOTEPT] YOVIAKI TaXUTnId.

(B) £xet pikpOTEPN KIVNTIKI EVEPYELA KAl PEYAAUTEPT] YOVIAKI) TaAXUTNIA.

(¥) £xel mKpOTEPT KIVITIKL] EVEPYELD KAl NIKPOTEPT] YOVIAKI) TaXUTHTA.

(8) £xel peyadUtepn KIVNTIKI €VEPYEL KAl PEYAAUTEPT] YOVIOKI] TAXUTHTA.

‘AvBpw1miog Bploketal mAve otV emM@AvVeELd KAl KOVIA OT0 KEVTPO 0p1doviiou §ioKou 1mou
MEPLOTPEPETAL PE YOVIAKY TaXUTNIA Wi YUP® ard afova kKAOeto oto KEVIPO Tou. Av 0
avBpwrog petakivnOel otnv iepiPepela Tou H10KoU, TOTE 1] YOVIAKT] TaxUTnTd Tou 610K0U
w9 9a sivat:

(@) w2 = w1 (Blwa > w1 (Y) w2 < wi (8) w2 =0

Mua ogaipa palag M kat axktivag R kulietal xopig va oAtoBaivel oe opigdviio daredo
HE YoViakn taxuinta pétpou w. H pory adpdvelag g opaipag og rpog agova rou
d1épxetal amo 1o KEVipo g urodoyidetatl amo v wno: ., = EM R?. To 1ocootd g

KIVITIKIG €VEPYElag NG odaipag mou epgavidetal pe tyv popedr) Kvntikng evEPyelag
AOy® meP1oTPOPr|§ 1oouTal PE:

(a) 40 % (8) % % W @ % (8) ? %

MuixdAng E. Kapadnunrpiou 3 http:/ /www.perifysikhs.com



1.13.

1.14.

1.15.

1.16.

duowkr) I Aukeiou 2016-2017 60 Zet AOKIOE®V

Op1dovtiog Hiokog pmopei va otpépetal oe op1{oviio eminedo, yUpw A0 KATAKOPUPO
agova rou Siépyetatl amnod 1o KEVIPO Tou. ACKOUNE OtV MePlPEéPela tou diokou opiiovtia
duvaun otabepol PEIPOU TIOU €ival CUVEXMS eparttopievn o auvtov. [lolo amod ta na-
paxkdate dlaypdppata raplotdvel 1o pubpo petaBoAng tng otpopopung tou diokou oe
OUVAPTNOT) PE TOV XPOVO ;

4 AL/At AAL/AL AAL/At AL/At

@ b ® b (v) t © b

'Eva oteped owpa replotpéPetal yupe arod otabepod dagova, pe yoviakt taxutna w . Av

SumAaolaotel ) YOVIAKL) TOU TaXUTnId, TOTE 1] KIVNTIKL] TOU EVEQYELD :

(a) vrnotetpardaciadetar.
(B) vnodutdacialetat.
(y) Sutdaoidetat.

(8) terparmraociadetat.

‘Otav ot akpoBateg YEAouv va KAVouVv TIOAAEG OTPOPEG OTOV Aépa, CUPITTUCOOUV Td XEpld

Kat ta modta toug. Me auto tov 1pomo:

(a) augavouv 1 otpoPopit] Toug.
(B) pewdvouv v KIvnTiKr) TOUG EVEPYELQ.
(y) pewvouv 1 porry adpaveldg toug.

(8) autavouv ) pada toug.

'Evag xuBog kat pia opaipa €xouv v i6ia pdda kat agrvoviat va Kivnbouv aro 1o
1610 UYog 60 rekApévey emedwv. O kUBog oAlobaivel Xwpig TP1Bég oto €va Kat 1
opaipa kulietat xwpig va oAwobaivel oto daAdo. Zin PBAon TV KERAPEVOV ETTTESDV
£XOUV KIVNTIKEG evEPYeleg K g Kat K, avtiotolxa. I'a 1o Adyo eV evepyelmdv 10XUet:

Ky Ky Ko Ky

> 1 (B) <1 ) =1 (8)

0
Koo Koo Koo Kop

(a)
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1.17. H yoviakr) ermtayuvon evog opoyevoug 610K0U mou otpeédetal yupw® and otabepod adova,
ou S1€pXETatl amod 1o KEVIPO Tou Kat eivatl KABetog oto erinedo tou, eivat avadoyn

(a) pe i porr) abpavelag 10U Hi0KOU KOG IIPOG TOV ASoVA MEPIOTPOPNS
(B) pe ) pada tou diokou
(y) pe v aktiva tou diokou

(8) pe n porr) mou aokeitat oto Hioko.

1.18. 'Eva oteped ompa mePLOTpEPETAl YUpe anod akAovnto aova. Edv Sutdaciaotei n otpo-
@opur Tou, XwpPig va adddagel o dfovag mePloTPoPrg yUp® Ao TOV OIoio auto TEPt-
OTPEPETAL, TOTE 1] KIVITIKL] TOU EVEPYELQ :

(a) apapével otabepr)
(B) urodutdaocidetat
(y) Sutdaoiddetat

(8) terparmraociddetat.

1.19. Xe éva apX1KA aKivno OTeEPEd oA aoKeital otabepr| porr), onodte apyidel va kiveitat.
Tote

(a) 10 oteped oA exTeAEl OLIAAT] OTPOPIKT] Kivnor.
(B) 10 PETPO NG YWVIAKIG EMMITAXUVOTG TOU OOMPATOG AUSAVETAL CUVEXMS.
(y) 10 PETPO G YOVIAKNAG EITITAXUVONG TOU 0OPATOg £ivatl otabepo.

(8) n orpogopyr) Tou owpatog ivatl otabepn).

1.20. Muwa aBArntpla tou KAAATTEXVIKOU rativdg replotpedetat, Xopis tpiBeg, éxoviag ta xépla
g oe ouprtudn. ‘'Otav n abAfpla, Katd v EPLOTPOP G, AMMADOEL T XEPLa TNG OF
optdovtia Séorn, 10t

(a) n otpodopun g pE®vVETAl
(B) n otpopopurn g aviavetat

(y) n ouxvotnta neplotpodrig g augdvetat

(8) n ouxvotnta nMEPIOTPOPNS TG HEIWVETAL.
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1.21. Na ypayete dirmda oe kaBe ypdppa ) Aégn ZWOTo, yia 1) 000t Ipotaoct, Kat T A&gn
AaBog, yia m Aavbaopévn.
(a) 'Otav évag actépag ouppikvoveral, Aoy® Paputntag, 1 YyOVIAKL taXUtnid 10U, AOy® Tept-
oTPOP1G, EAATIM®VETAL.

(B) H porn adpdveiag evog otepeoy oopatog ivat Siavuopatiko péyebog.

(y) ‘Otav éva mobrAato Kiveital mpog 10 VOTo, 1] OTPOPOPHT TV TPOXOV ®G P0G Tov dfova
eplotpodrg etvat éva diavuopa pe Kateubuvor 1pog v avatoAr).

(8) H por} {euyoug duvapewmv ival n id1a wg rpog oro1odr)ote onpeio 10U emmedou Toug.

(e) 'Otav o1 akpoBdteg 9EAouv va KAVOUV TTOAAEG OTPOPES OTOV A€PA, CUHITTUOCOUV Td XEPLla

Kat ta rodia toug.

2. Ofpa B - Epotijoeig noAAanAng emAOYNG HE ALTIOAOYO1)

2.1. Mia opi{oviia paBdog AB prkoug L extedel otpodikn kivnon pe otabepr) yoviakn ta-
XUTnta ion pe w yupe aro otabfepd Katakopudo dfova replotpodrg rou Siepyetat ano
10 dkpo g A. To péoo M g paBdou £xel KEVIPOHROAO ermtduvor ion pe:

L L
(@) ) = W2L B) o, = wzg W o = WQZ

Na emiAéete  owotn awavinon kat va attiojloynoste v eniioyn oag.

2.2. Tpoxog kuAictal Xwpig va oAtoBaivel oe opigdvtio eminedo. Kdamola xpovikr otypn to
onpueio A Bpioketal otnv KATaKOpUPn S1APEIPO KAl ATIEXEL ATIO T0 KEVIpo K armootaon

b (Bpioketat mave arto 1o K). Eav n taxutnta tou A givat va , 1 TaxUTtiid T0U KEVIPOU

padag eivar:

A
'S

oo

Ry c

Ap—=y
K
e
B
3 2 1
(@) vern = §UA B) vem = gUA (¥) vem = §UA

Na emijéete ™ owot anavinon kat va arttoAoynoete v eniioyn oag.
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2.3. Tpoxog Kulietal xopig va oAtobaivel oe optdoviio darmedo pe taxutnta vey,. To B Bpioke-
1Al oIV MEPLPEPELA TOU TPOXOU KAl 1] EMBATIKI] TOU AKTiva oXnpatilel pe tv KataKopu-
o1 daperpo yovia 60° (6niwg oto oxnpa).
To pérpo ng taxutntag tou B eivat:
Uem, 3Vem
2 2

Na emijéete ) owot anavinon kat va aittoAoynoete v eniioyn oag.

(@) vB = Vem (B) v = Vem V2 ) vp =

2.4. Alokog axktivag R = 0,3m kulictal xopig va oAlobaivel kKat 1 YyOVIAKn T0U taxutta
petaBddAstal pe 10 XpOvo Onwg @aitvetal oto diaypappa.

w (rad/s)

10 f--------

t(s)

M_—______

A. 1 taxUmIa 10U KEVIPOU Padag v XPOVIKN otyur) t1 = 2s sivat:
(@) ver, = 50m/s B) Ve, =2m/s (y) vem = 5m/s

B. To &iaotnpa rou €xel Siavyoel o 610K0g PEXPL TNV
XPOVIKI) ouypr) ¢ = 25 eivat:

(a) S =2m (B) S =4m (y) S =50m

Na emijéete ) owot anavinon kat va arttoAoynoete v eniioyn oag.
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2.5. Auo opoyeveig 6iokol oTpEPovial yUpm arod otabepo agova meplotpoPrg Iou MepvA aro
1O KEVTPO TOUG. IT0 diaypappa gaiveral nwg petaBaidetal ) yovia rou diaypadet kabe
b61loKkog 0g ouvVApPTNON PE ToV XPOVO.

8 § (Siokog1)

(Slorog 2)

(a) ot duo biokol €xouv Vv 1610 yoviakr ermtdayuvon (pn pndevikn).
(B) o1 6iokotl eKTEAOUV EITAXUVOHEVT] KiVNOT] 1€ S1aPOPETIKEG YOVIAKEG ETUTAXUVOELG.

(y) o1 6uo Hiokotl ekteAdouv opadn) OTPOPIKI) Kivnon KAl I YOVIAKT) TaXUTTa ToU IIPOTOU KAOe
XPOVIKI] OTIYHT) €ivatl PeyaAutepr) Ao TV YOVIAKL TaXUTHTA TOU SEUTEPOU TV 181a Xpovik:
ouypr.

(8) ot iooug xpdvoug o (diokog 2) Sa exkteAéoel EPLOOOTEPES TIEPLOTPOPEG ard tov (dioko 1).

Na yapaxmpiotei kade mporaon oav ooty n Javdaousvn kat va ducatofoyndel o yapaxrn-
PLOUOG NG KAde TPoTaong.

2.6. Ot 6U0 opokevipol 6iokol Tou SUTAAvoU OXNHPATOG UITOPOUV vd TEPLOTPEPOVIAL YUP®
aro otabepd afova mou Siépyxetatl arod 10 KEVIPO TOUG.

Ot &ilokotl eivatr KOAANPEVOL KAl MUIOPOUV vd TEPL-

otpédovial oav éva ocoppa. Aokoupe otoug §iokoug Tig F, .
duvapeig F1 kat F5 nou gaivoviat oto oxfjpa Kat teAikd - e, \\,
apaAtnEOUE 0Tl TO CUCTNHA TIEPIOTPEPETAL P otabepr) i Y 4
yoviakn taxutnua. Ta ug duvapelg F kat Fy woxvet: ' |

2R
(a) F1 =2F 7
R
(B) Fr» =2k '
W) Fi=F e
Na emiféete ™ owot anavtnon kat va airttofloynoe- ' Fa

e TV emifoyn) oag.
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P

B
2.7. H pdaBdog AB eivatl opoyevng, €xel fApog W KAl 100pPOITEl OTIOG @aiveral oto oxnud.
(a) Ta va wopporel 1 pdBdog Ya mpérnet o 10ixog Kat to danedo va eivat Asia.
(B) I'a va woppormel n pdBdog Ya mpéret va eivat Asiog o toixog kat to damedo va £xet 1p161).

(y) T'a va woppornei n pdBdog Sa mpénet va eivat Aeio to darnedo Kat o toixog va £xet Tp1dn.

Na yapaxtpiotei kade mpotaon oav owoty n Javdaocuévn ducaiojloywviag v entjloyn oag.

2.8. 'Evag opoyevrg opiovtiog diokog, pdadag M kat aktivag R, mepiotpépetatl yupe amno
KATaKOpUPo arAovnto afova z , o oroiog Siépxetat arto 1o kévipo K tou diokou. 'Eva
H1KPO oopa, padag m , torobeteital oAU Kovid oto KEVIPO Kat apyidel va oAlobaivet
apyd mpog v rnepipépeta tou diokou. Katd ) didprela ng Kivnong tou pikpou
OWPATOG TIPOG TV TEPIPEPELA, 1] POTIL] AdPAVELIAG TOU OUCTHHATOS H10KOG - HIKPO oopa :

(a) peoverat.
(B) pével otabepn.
(y) auvgdaverat.
Na smiféete ) owotn awavnon Kai va attiojloynoste v eniioyn oag.
2.9. 'Evag opoyevr)g SUAvog 6iokog (1) kat évag opoyevrg HetaAAdikog Saktudiog (2) éxouv
v 161a pdda kat v i6wa axktiva. Av [; kat I eivat avtiotoixa n portt] adpaveiag tou

diokou kat tou daxkturiou wg rpog agova KaBeto oto ertinedo toug, mou diEpxetatl anod
TO KEVIPO PAdag Toug, TOTE 10XUEL 1] OXEOoT

(@) 1 < Iz B) 1 =1 Wi >

Na emiAéete  owotn awavinon kat va attiojloyroste v eniioyn oag.

2.10. Auo optdovtiot tpoyoi A kat B, pe aktiveg apeAntéag padag, £€xouv v i61a pada kat 0An
n pada toug ivatl opotopopda Katavepnpévn otny nepipépetd toug. O tpoxog A €xet )
dimddota axtiva anod tov tpoxo B. Ot §Uo tpoyol propouv va neplotpédovial yupm aro
KATAKOPUPOo a§ova, rmou S1Epxetatl arnod 1o KEVIpo padag toug.
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Aivetal ) portr)] adpdvelag evog Tpoxou &g Ipog agova,
rou Siépyetatl and 1o kévipo pdlag tou: I, = mR?
. AoroUlE £QATTTOPEVIKA OTNV TEPIPEPEIA KAOE TpOoX0U
duvaun F {100 pétpou. Ta ta pérpa 10V yeOVIAK®V
EMTAXUVOE®V TOU 9d ATOKT|ooUV 01 U0 TpoYoi, 1o)X Vel
ott:

(a) g < ap
B) an=ap

(y) aa > ap

Na emijéete ™ owotn anavinon kat va arttoAoynoste v eniioyn oag.

2.11. 'Evag Katakopupog OPOYEVIS KUAIVOPOG, OTPEPETAL AP10TEPOOTPOPA HE YOVIAKT) TAXUTN-
Ta PETPOU Wy YUP® arod otabepd agova, rou Siépxetat arod tov aSova tou. ZTov KUAVEpo
aokeitat katdaAAnAn porr) SUvapng PEIPOU Tx, OMOTE 1] YOVIAKI) TAXUTHTA TEPLOTPOPTS
TOU petaBdAAetal pe 1o Xpovo On®g gaivetal oto diaypappa Tou oxXHatog.

ty

-
2t

H owotr) ypadiky apdotacn g POIHg T 08 GUVAPTIOL HE T Xpovo ¢ eivatl 1o

a2l AST
27

T : T

21

A

i

2t

i , s
t, 2t t,

(a) (B)

Na emijéete ™ owotn anavinon kat va arttoAoynoete v eniioyn oag.

¥
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2.12. Xto oxfjpa gaivovial os Katoyn dUo opoleg opoyeveig pdBdot (1) kat (2), rrou Bpiokovral
oe Aelo op1goviio 6amnedo. H pdBoog (1) eival eAetBepn evo 1 paBdog (2) sivat otepempévn
arAdvnta oto aplotepd AKpo g A. Atvetal n porr) adpdavelag piag opoyevoug paBéou

®G 1POg agova KABeto oe autrv rou diépxetat anod 1o kEvipo pddag mg: 1o, = EM L2
Aokoupe oto 6e€10 akpo toug Vv id1a opgdvua Suvapn F kabe- F
Ta og kaBe paBbo. T'a ta PETpa TRV YOVIAKOV ETTAXUVOEDV (] T
Kat o , Tou Sa anoKtroouv aviiotolya ot dUo paBdot 1oyvet: [ L
K
(@ a1 <a TF
B) a1 > - — )
A K

W) a1 = ao

Na emijé€ete ™) 0wOT andvinon kai va attoAoynoete v
eniloyn oag.

2.13. H I'n otpégetatl oe eAdeuttikn) tpoxid yupe ard tov ‘HAo. To kovtivotepo onpeio otov
"HA10 ovopdadetat TepiAto (M) kat 1o mmo anopakpuouévo AgnAto (a). Av Sewpricoupe
1 I'n UAKO onpeio TOTE yid TG aviioTolXeg ATOOTACELS WOXUEL Ty, = 27 , TOTE:

U
: fa ‘_rrr"’
agpihio TeAIRAIO
.................. . aama
r :
L ‘Hhiog rn

Ug

(a) Ta ug taxvinteg Siedeuong g I'ng amo 1o aPpnAio Kat 10 MEPHAL0 10XUEL Uy = 2V,

(B) T tg kuvnukég evépyeteg Siedevong g 'ng ano to agprido kat to nepAio woxvet K =
4K, .

Na yaparmpioste kade mpotaon wg Zwow (£) np Aadog (A) xkat va aittofloynoete 10ug xapa-
KI1OLOUOUG.

2.14. 'Evag opoyevrg 610K0g otpédetat oe 0p1{ovIio emirnedo xwpig tp18eg yupw arnod Katakopu-
@o afova e yoviakn) tayxutna wi. Eva xoppdt yuyou palag m nmEPrel Katakopupa
Katl KoAAdet oto 6ioko oe arootaon 1 arod tov aova meplotpoPng.

(a) O yUwog eAdxiota mpiv aKOUUI)oel 0Tov 10KO0, £XE1 WG ITPOG TOV ASoVaA IEPIOTPOPL|S TOU
b6ilokou otpodopurn ion pe pndev.

(B) Apéowg petda v Kpouon 1 oTPOoPOPUT| TOU CUCTHIATOS §10K0G-yUPog petvetat.

(y) H yoviakn taxuuta tou §iokou petdvetatl petd tmyv Kpouon.
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(8) Zwnv kpouon autn dev 1oxUEeL 1 Apxr Awatrpnong g Opung.
Na yapartmpioste kade mpotaon wg Zwow (£) np Aadog (A) rkar va atttofoynoste 10ug xapa-
KINPIOUOUG.

2.15. Auo XOpPeUTEG TOU KAAATTEXVIKOU IMATIVAS TTIAVOVIAL AVIIKPIOTA PE TEVIOHEVA XEPLa KAl
nieplotpépoviat. Kamowa otypr) Auyidouv ta xépla toug ®ote td 0OPATA TOUG vd TTANOt-
aoouv petagu toug. Iloto ard ta napakdate peyedn Sa avindei:

(a) H yoviakn taxutnta neplotpodrg 10U CUOTHLATOS.
(B) H porn) adpdveiag tou cuothjpartog.
(y) H otpogoppr tou ouotrjpatog.

(8) H mepiodog miepiotpodr|g.

Na emiAéete  owotn awavinon kat va attiojloynoste v eniioyn oag.

2.16. Eva copdtio padag m replotpeédetal yupe arnd otabepd dfova. Av n andotaon tou
oopatiou arod tov afova dSutdaotaotel, X®pig va petaBAnbei n yoviakn tou taxutntd, 1
OTPOPOPUT] TOU OGS P0G TOV Aova IMEPIOTPOPTG :

(a) durdaociadetat.
(B) terpardaciadetat.
(y) mapapévet otabepr).

(8) unobutdaociadetat.

Na smiféete ) owotn anavnon Kait va attiojloynoste v eniloyn oag.

2.17. Xta dxkpa plag opigoviiag aBapoug paBdou pnkoug Bpiokoviat duo opoleg padeg my =
mo = m. To cuotpa mepilotpédetat pe ouyvotnta f; yupw and otabepd Kataropu-
@o dafova rou Siepyetatl and 1o KEVIPO NG pdBdou. Av AOY® £0RTEPIKOV SUVAPERV
unodurmAaotaotel n anodotaor kKaOe padag arno tov agova neploTtpoPng, Tote:

(a) H porry abpdvelag tou cuotnpatog unodutdaciadetal Kat 11 oTpopopHn] T0U CUCTHHIATOS
unoSutAaociadetat.

(B) H portr) adpdveiag Tou oUCTATOS UTTOTETPATIAACIALETAL KAl 1] OTPOPOPIT) TOU GUCTLATOS
napapévet otabepr).

(y) H portt) adpdvelag tou cuotipatog mapapével otabepr) Kat 1 otpodoplir) TOU GUCTHIATOS
unodirmdaotddetat.

(8) H por) adpdveiag tou cuotrpatog uvrodutdactddetal Kat 11 oIpopops] 10U CUCTHHATOG
napapével otabepr).

Na emijéete ™ owot anavinon kat va aittoAoynoete v eniioyn oag.
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2.18. 'Evag kubBog kat évag diokog €xouv i6ia pada kat agrjvoviat and to 6o vYPog va Ki-
vnBouv katd pnkog 6uo rekApévov ermmedov. O kUBog oAloBaivel xwpig P18 Kat
@tavel ot Bdaon tou KekApévou eruredou pe taxutnta vi. O dlokog kKudietal xopig va
oAoBaivel kat @ravel otn PACH TOU KERAEVOU €TIIMESOU e TaXUTNIa vy . AV 1] POTIN

adpdveiag tou Hiokou wG 1Pog Tov Afova replotpoPrig tou givat: [ = §M R? tote:

4 2
(a) v2 = v1 B) v2 = \/;m (y) v2 = \/;m

Na emiAéete ™ owotn awavinon kat va artiojloynoste v eniioyn oag.

2.19. Opoyevng 6iokog padag M kat aktivag R kulietat xwpig va oAwobaiver oe opidvtio
erinedo. H tayuinta tou kévipou paldag tou Siokou eivat v,,. H porr abpdvelag tou

dlokou wg mpog agova mou digpxetat amo 1o kEvipo padag tou eivatr [ = §M R*. H

OAIKI) KIVITIKY) evEpyeld Tou Siokou etvat:
1 3 7
(@) 5 M2, B M2, W M Vo
Na emiAéete ) owotn awavinon kat va attiojloynoste v eniioyn oag.

2.20. Xt0 oxnpa gatvetat £vag opoyevi|g ouprnayng KukAwkog diokog (I) kat €évag opoyevng
KUKA1KOG daxktuAiog (II), mou £€xouv v 161a aktiva R, v 161a p1dda m kat rieplotpePov-
Tal yUp® arno afova mou mepvaet aro 1o KEVIPO Toug He Ty idia yoviak:) taxuuta o.

e

/

(1) (1
Karnowa xpoviky) otiypr) aockouvial ota oopata avtd otabepég duvapelg idou pétpou F
£PATITOPEVEG OTNV TMEPIPEPELIA KAl PETA amo Alyo ta vo owpata orapatouvv. O apiBpog tev
otpodp®v ou da exkteAécouv, Sa eivat:
(@) Ny = Niy
(B) Nr > Niy
() Nr <Ny

Na emijéete ) owot anavinon kat va attoAoynoete v eniioyn oag.
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O apxkd axivntog 6i0K0G TOU OXNIATOG SEKIVA va OTpEPETAL T XPOVIKY) outypty ¢t = 0
pe v enidpaon pag Suvapng F, ®G P0G Agova IoU MEPVAEL Arto TO KEVIPO PAlag Tou
Kat eival kaBetog oty erm@aveld tou.

Tn xpovikr otuypn t1 o 6iokog €xel orpodopir) [71 , ®G TIPOG
Tov dfova rmeplotpoPng ToU, KAl T XPOVIKY oty ta o diokog

£xel otpopopun Lo = 2L1 . H &uvapn and myv apxr) PEXPL +
Xpovikny ouypn t; mapayet épyo Wi = 10J . And v apxn /
HEXPL T XPOVIKY) oTiypr) te 1 duvapn nmapdyet €pyo: ,*‘,
(a) 20J -
(B) 30J I
_F
(y) 40J

Na emiflé€ete ) owoty aravion kair va artiofloynoete
emioyn oag.

H opidovtia pdBdog AK tou oxrjpatog eivat aBapr)g Kat otpEPetal yUp® ard KataKopupo
agova nou eivat kabetog oe autiyv kat Sigpxetat ano to axkpo g K. H pdla m ouykpa-
teitatl oe anodotaon (IIK)=R, ano 1ov a§ova mepiotpopng Kat 10 PEIPO TG TaXUTNTAS TS
sivat v, .

H pdda agrverar eAevBeprn va petaxkivnBei oto onpueio

A mou aréxet andotaon (AK) = R4 = 4R, . Twa 10 G
AOY0 TV KIVNTIKOV EVEPYEI®V TOU £XE1 1] pada m otg

napandve 9éoeig K, kat K 4 aviictotxa, 1oxVet: At R K '| .
@ K= 4 mn
a _— =
Ky
K, U,
2ro_y A
® A l
g K |+
K, m |
W) TN 16 AL Rarrememeed

Na emijélete ™ owoty anavinon kat va atttoAoyroe-
e TV emiAoyn oag.

Avo ouprnayeig opoyevelg o1depévieg opaipeg pe
nales My, Ms xat aktiveg Ry, Ry, aprnvoviat oe kerkApévo eminedo yoviag kAiong

¢, ondte xkuMovtatl xwpig va oAwoBatvouv. Av diverat ot M; = 8M; xat 6t Iy =

2
= J¢R3 #» TOTE Y1a TG YOVIAKEG EMNTAXUVOELG IOV Ya AItoKtrjoouv Sa 10X vet:

(a) Ayppy,2 = 404'\/(.01/,1

(B) Aypr,2 = Ayl
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W Aypp2 = 2a'ywu,1

4
Alvetat o 0ykog tng opaipag: V = §7TR3
Na smiféete  owotn anavnon Kait va attiojloynoste v eniioyn oag.

2.24. Tpoyalia propel va neplotpedetal Xopig Ip1Beg yUpm ard arAdvnto opidoviio a§ova rmou

TEPVA Arto 10 KEVTpo padag tng. 'ipw and mv tpoxadia eivat tudtypévo aBapég Kat pn
EKTATO VHHda.
'‘Otav oto eAeUBePO AKPO TOU VI|IATOS AOKOUNE KATAKOPUQT
duvapn pe popd 1pog ta Kate petpou F, n tpoxadia anoktd
Y@VIAKI] EMTAXUVOT] PHETPOU (lygyy, 1 EVO, OTAV KPEPAPE OTO £~
AeuBepo dxkpo tou vhpatog oopa Papoug W = F' ) tpoyadia
QITOKTA YOVIAKI] EMTAXUVOT Qlyy 2. IOXUEL:

(a) Ayl = Cywr,2

(B) Arypwr,1l > oy, 2

W Ayl < Oywr,2

Na smifélete ™ owot anavinon kat va attioJoynoste v
eniloyn oag.

2.25. Auo 16101 op1doviiol KukA1Koi diokot (a) kat () priopouv
va oAtoBaivouv mave oe 0pt{oviio opBoynvio Tpared
TAEZ xopig 1p16ég, OTIG OTO OXNHa.

Apxkd ot 6Uo Hiokot eival akivniol KAl ta KEvipa Toug a-
n€xouv 161a amootaon aro v rmieupd EZ. B

T61eg otaBepég duvapelg F' pe 1eubuvon napdAAnAn mpog i)

11§ Aeupeg AE kat I'Z aokouvial o autoug. Zto §ioko (a) 1 b
duvaun aokeital avia oto onpeio A tou diokou. Xto 6ioko [

(B) n 6Uvaun aokeital ravia oto onueio B tou 6iokou. S
Av o diokog (a) xperddetat xpovo t, yla va @racel otnv a-
névavtt meupa EZ, eve o diokog (B) xpovo g, tote: rl

(@) to > g B)ta = tp Wta < tp

Na eniflé€ete ) owoty anavinon Kat va attioAoynoete Ty
eniloyn oag.

2.26. Xopeutpla ToU KAAATEXVIKOU MATIVAS OTpEPeTal Xmpis Tp18eg pe otabepr] YoViakr) ta-
Xutta €xoviag ta Xépla g avolytd. ‘Otav ouprtuooetl ta xépla g petaBaidet v
Y®VIaK1 g taxutnta katd 60 % . O Aoyog tng apX1KAG IIPOg TNV TEAIKT KIVNTIKI] TNG
evépyela sivat:

K 5 K 5 K1 3
(@) K, 3 (I?’)K2 =3 ) % 5

Na emijéete ) owot anavinon kat va arttoAoynoete v eniioyn oag.
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2.27. Op1iovtiog, apX1kda akivntog, 610kK0g PIopei va otpédetal yupw arnd otabepod dfova mou
O1épxetal amo 1o KEVIPO ToU Kat eival kabetog oto eminedo tou. To adyeBpiko abpoiopa
TV POV TIOU aoKouvtdl oto 6ioko petaBdAAetal oe oUvAPINON HE TO XPOVO, OTIOG
paivetal oto oxnua 3.

2TA

IxAua 3

Tote, 1 YOVIAKD Ta)Utnta Tou §10KoU €Xel T PEYIOT TIU TG T XPOVIKI] OTlyun :
(a) (B)t2 W) i3

Na smiféete  owotn awavnon Kait va attiojloynoste v enidoyn oag.
Eravafnruxée ITavedfnvieg - Iovviogc 2014

2.28. X10 oxnpa @aiveratl évag opoyev)g OUNIIAYNS KUKAKOG diokog (1) kat évag ouprnayng
KUKA1KOG daktuAtlog (2), mou €xouv v i61a aktiva kat v i6ta pada.

(1) F 2) F

Kdarola xpovikn otiypr ackouvidl ota oopata avtda duvapelg id10u pEtpou, eparttopeves
otV MMePLPEPELA, OTIOG @AiVETal OTO OXNHA KAl td owpata apXidouv va ruldiovtal xopig va
oAloBaivouv oto optgdvtio emirnedo.

a) Ta ug porég adpdvelag I kat I» tov owpatev (1) kat (2) aviiototxa, 10xXUet :

(@ =1 B L > 1 W) L1 <1y
B) Ta g emtaxyvoelg IOV KEVIPOV PNALAS dem,1 KAl Qem 2 TOV oopdtev (1) kat (2) aviiotoixa,
oxvet :
(a) Aem,1 = Aem,2 (B) Aem,1 < Qem,2 W Aem,1 > Qem,2

Na smiféete T owotn awavnon kat va attiojloynoste v emiioyn oag.
IaveAfinvieg Ouoyevov - Tentéubpne 2013
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'Evag 6iokog Al pe portry adpdvelag /1 otpédetal Pe yoviakr tayxuinta w; Kat eopd
MEPLOTPOPHS OIS PAIVETAL OTO OXNHd, YUP® ard otabepd Katarkopupo agova rou H1-
£€PXETAL ATIO TO KEVIPO TOU Kal ival kabetog oto eminedo tou. 'Evag deutepog diokog A2

pe poru) adpavewag Ir = T oU apyX1Kka elvat akivnrog, torobeteital nave oto §10Ko

Al, ev® AUTOG TTEPIOTPEPETAL, £T01 WOTE VA £XOUV KOO A§ova MMeEPIOTPOPrG, IOU S1Epxe-
Tat amnod Ta KEvipa 1oV 6Uo dlokwv, onwg deiyvel to oxnua. Metd ano Alyo ot 6Uo Hiokot
AITOKTOUV KO1VI] YOVIAKY] TaXUtntd .

Av L gival 1o pérpo tng apX1KAg otpoPopurng tou diokou Al, 16te 10 PETPO NG HETABOANG
g otpopoprg tou Siokou Al eivat:

1 2
(a)O (B)ng ) ng

Na emiAéete n owotn anavinon kat va atttojloynoete v emioyn oag.
IaveAfnviec - Mang 2013

Aertr) opoyevng pdBdog padag M kat prikoug L prmopet va replotpeédetal o€ KAtakopudpo

eninedo, yupw and oprgoviio dafova mou Siépxetal anod 1o éva AKpo tg. L10 AAAo AKpo
M

g paBdou, eival otepenpévo opatpibio paiag m = > (Exnpa 1). Tn xpovikn otypn

ou 10 ouotnpa paBdou-opaipidiou agrverat va kKivnOet arno v opiloviia 9on, o

pubOg PeTaBoAng g oTpoPopung g pabdou eivat:

)

(m)

X

\\\\\\\\\\};\\\\\\\\\\

IXApa1

AL, 1
=t _-M
(a) At 5 M9

~

AL, AL, 2
=P _ MalL ——P — ZMgqgL
B AL g ) AL =My
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Alvetat ot ) portr) adpdvelag g paBdou wg rpog tov dgova MePIoTPOoPr|§ TG IOV MEPVA Artd
T0 AKpo g, etvail, = §M L?

Na smiféete ) owotn anavnon Kait va attiojloynoste v enidoyn oag.
Havedfnquieg Efetdoeig - Mdng 2015

2.31. Eva opoyeveg oopa (daktuAlog 1] opalplkog pAo10g 1] cupnayng opaipa) £xel por)
abpavelag g rmpog afova 1ou Hi1Epxetal arno 10 KEVIPo padag tou, mou divetal amo )
oxéon I, = amR?, 6nou m n pdda tou odparog, R 1 axtiva tou kat « évag 9eTikog
ap1Buog pikpotepog 1 i0og tng povadag (0 < a < 1). To oopa Kudistal Xeopig va
oAloBaivel. Av 1 KvnTuiKI evEPYeld TOU 0OPATOG AOY® PETAPOPIKNG Kivniong mpog v
oAk} Kwvnukn evépyeta eival K,/ K,\ = 5/7, tdte 10 o éxet tv npry:

2 2
a = 1 = — = —
(a)o (B 3 W) o :
Na emiféete n owotn anavinon kai va arttojloynoete v emioyn oag.

ITaveAfnviec Ouoyevov - Tentéubpne 2015
3. OfpaT - Aokroelg

3.1. Opoyevrg paBdog AB pnkoug L = 4m xat Bapoug w = 100N 10opporet opiioviia
otnp1dopevn og KATaKOpudo toixo pe adpbpwon kat oto onpeio g A oe unootrprypa (
MA = L/4) , H pdBdog 10opportei opigdvua.

pu U/

f———————

(a) Na Bpebei n duvapn N rou 6Exetar n paBdog anod 1o unootrpypd.
(B) IIooo eival 1o perpo tng duvapng rmou dexetat n paBdog aro v apbpwor.
(y) Metakwvoupe 10 umootrjptypld Kat to tornofetoujie oto Z, 1o oroio eivat 1o péco tou AM.
[16on eival mAéov i) SUvaprn mou ackel 1o vrootrptypa ot pasdo ;
3.2. H pdaB6og AB 10U mapakdtm oXHPatog eivat opoyevrg, £€xel pnkog L kat Bapog w =
100N xat woopportei opigdvua.
(a) Na urtoloyioBei n taon tou vipatog.

(B) Zto onpeio A n pdBdog epdrttetat otov toixo. Av ) tp18r rou déxetat ] paBdog sivat péyiotn
duvatr] oote va 1oopportei, va Bpebel o ouviedeotr)g otatikng t1Brg petadu paBdou kat
toiyou.
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w
3.3. Zta akpa A kat B g opoyevoug paBdou prkoug L = 1m éxoupe kpepdoetl 2 oopata
pe pdades my = 3kg kat my = 1kg Aivetar g = 10m/s? .

LT TRy

(a) Av n paBdog sivatr aBaprg, OV MPETEL va TOTTOOET)COUHE TO UTIOOTHPLyHd €101 OOTE TO
OUOTIHA TRV TPV OOUATOV Vd 100PPOTTET ;

(B) Av n pdaBdog éxet Bapog w = 60N , oy rperet va TorobeTjOOUPE TO UTIOOTPIYHA WOTE
10 oUOCTNHA VA 100PPOTIEL ;

(y) Agaipoupe 1o my Kat amno t pdBédo kpépetat povo to me. IIou npénet va tornobetrjcoupe to
UTIooT)PyPa yia va toopporiei n paBdog: I1oorn sivat ) duvapin mou acket 10 oot PLypd
otnv paBso ;

3.4. Muwa opoyevng oavida KA pnkoug L = 10m kat Bdpoug w = 1200N torobeteital mave
O£ p1a eruavela wote 1o Tunpa AA pnkoug L = 4m va mpoegéxet tng ermgaveiag. 'Evag
avBporog Bapoug wy = 800N &ekwvdet anod 1o daxkpo K kat kiveitat mave oty oavida pe
rateuBuvor) 11pog 1o A.

MuixaAng E. Kapadnuntpiou 19 http:/ /www.perifysikhs.com



duowkr) I Aukeiou 2016-2017 60 Zet AOKIOE®V

(a) Méxpt rola arnootact) T aro 10 onpeio A Pnopet va mepratnosl WOTE va PNy avaiparet n
oavida ;

(B) Ilooo eival n pérpo ng aviidpaong N exeivn v ouypy ;

3.5. 'Evag punyxavikog Bapoug w; = 800N Bpiloketal mave os pia opidoviia opoyevn oavida
AB, prkoug L = 10m kat Bapoug w = 500N . H cavida kpépetat and duo katakopuda
oxowid 1ou givat depéva ota dxkpa A kat B. 'OAo 10 cUotnpa 100pporiel 0pt{ovIlo OTIRG
@atvetal oto oxnua.

(a) Na BpeBouv ta pérpa v tacemv 11 kat T tov §Yo oxowviov av xz = 8m .
(B) ITowa sivat n péylotn KAt rmota n eAAX1otn T ToU PETPOU NG taong 17 ;
(y) T'a mowa tpn g anootaong T , To PETPo tng tdong 1 eivat ioo pe to pérpo g taong 15

)

3.6. 'Evag opidovtiog opoyevr)g 6iokog aktivag R = 0, Im propet va nieplotpépetat Xmpig
TP1BEg, YUP® armod Katakopupo dfova mou diEpxetatl anod 1o kevipo tou. O Siokog eivat
apXKA akivntog KAt t Xpoviki otypr) ¢ = 0 8€xetal epantopevika otnv nepipepetd
T0U aplotepootpopn Suvaun pérpou F; = 10N xat n oroia tou 1pocdidet yoviakn
ETUTAXUVOT] PETPOU Qiygy = 207ad/ 52,

A. Na urtoloyioete:

(a) Tn porr) adpdveiag I, tou diokou wg rpog tov dfova MeploTPoPr|g Tou.
(B) Tn pada M tou Siokou.

(y) To pétpo g YOVIAKAG TaXUnTag ToU 610KOU T XPOVIKY otypn £ = Hs.
B. Tn xpovikr) ouypn t1 Katapyoupe akaplaia ) duvapn Fi .

(8) Na uroldoyioete Tov ap1OP6 TOV MEPIOTPOPHOV TTOU Ja KAVEL 0 H10KOG AT T XPOVIKL| OTIYHT)
t1 €®g ) XPOVIKI ouypr) to = 15s .

, , , , , , |
Alvetat i portr) adpavelag 1ou 610KOU KOG IIPOG TOV Agova MePoTPoPng tou I, = §M R

MuixdAng E. Kapadnunrpiou 20 http:/ /www.perifysikhs.com



3.7.

3.8.

3.9.

duowkr) I Aukeiou 2016-2017 60 Zet AOKIOE®V

Mua opoyevrg Aerty okog KA, pddag M = 6kg xkat prroug L = 2m , umopel va
otpéPetatl oe 0p1goviio erminedo yupm arnod évav Katakopudo dfova rou diépxetat arod 1o
axpo g K. 1o akpo A tng Sokou aokeitatl opigoviia Suvapn otabepou F' = 10N kabeta
ot 6oko Kat n 6oxko6g apyiel va nepiotpeéPetal apilotepootpopa. Katd tnv mepiotpodn
G SoKOU umapyouv 1p1Bég, OU SNIIOUPYOUV POTI] OG ITPOS TOV A§oVA MEPLOTPOPHS
pétpou 77 = 4N - m . Na vrnodoyioete:

(a) To PETPO g CUVICTAPEVTG TRV POTIRV, MG IIPOS TOV Afova MEPIOTPOPr|S, KATA T SiapKela
g TeP1oTPoPr|g g Soxkou.

(B) Tn porr) adpdvelag g 60koU ®G 1Pog tov Afova MePLoTPOPr|§ TG.

(y) To pétpo g YOVIAKLG ermtdXuvong .

(8) To pEtrpo NG YPAPHIKLG TaXUTnTag tou KEVIPoU pdadag g, otav n Sokodg £xel Sraypayet
8
N = — neplotpoég.
T

Alvetat n porp adpdavelag g 60koU wg Tpog dfova rkabeto otn &okd, ou Hiépxetal and to

KEVIpo pddag ing ey, = EM L?

Opoyevrg oupnayng KuAwdpog axktivag R = 0,05m , priopet va otpégpetat (tpiBég a-
peAnTéeg) yUpm anod Katakopudo agova, Imou CUNITITTEL e Tov agova oupperpiag tou.
Ly mepipépetd tou €xoupie tUAiSel aBapég pn exktato vipa. Tn xpoviky ouypn ¢ = 0
, apXidoupe va oUpoupe T0 AKPO TOU VIIATOG, AOK®OVTASG £PATTOPEVIKT] Suvapn pEtpou
F = 1N. Tn xpovikn ouypn t = 4s , 0 KUAIVEp0OG MEPIOTPEPETAL APLOTEPOOTPOPA KAl
£XE1 ATIOKTN 0Ll YOVIAKT) taxutnta pétpou w = 20rad/s . Na urodoyioete :

(a) To pérpo g YWVIAKLG EMITAXUVOTNG TOU KUAivEpou.

(B) Tn pomn adpdavelag tou KUAivopou, xwpig va Sswprioste yvootd Tov TUTIO TG POTG a-
dpavelag KuAivdpou.

(y) To pétpo g YOVIaKng PETATOIong T0U KUAvEpou ) Xpovikr ouypr) ¢ = 45 .

(8) To prKog TOoU VARATOG, ITOU SETUAIXONKe PEXPL T XPOVIKY) otyur) ¢t = 4s , Sewpoviag ot
auto 6ev oAloBaivel MAvVe OV €mM@AvELd T0U KUAIvEpou.

Mua opoyevng paBdog, nalag M = 3kg xat pnkoug L = 2m , 100pporteil oe opigovua
O¢éon, owmpiddpevn pe 10 aplotePod AKPO NG A 0 KATAKOPUPO ToiX0 pe apBpwon kat
depévn oto onpeio A 0T0 KAT® AKPO KATAKOPUPOU VIHATOG, TOU OTI010U TO IMAV® AKPO
elvat akAovnta otepeapévo. Av n) taon tou vhpartog eivat 7' = 20N , va urtoAoyioete :

(a) v anootaon tou onpeiou A, amo 10 akpo A.

(B) ) duvapn otfpEng amno v dpbpwor).
Trn xpovikn ouypn t = 0 koBoupe 10 vipa, omote 1 PABE0G TEPTEL OTPEPOPEVI] YUP®
arno v apbpwon. Av n porr] adpavelag tng pdaBdou wg mpog kKAbsto oe autv agova
diepxopevo aro 1o kévipo palag g sivar I, = —M L?, va UTIOAOYI0€TE TO PETPO TNG

12
Y®VIAKNG EMITAXUVONG g paBdou ) ouypn :
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(y) ng exkkivnong.
(8) xata v oroia ) paBdog oxnpatidet pe v apxikr) 9éon yevia ¢ , t€tola wote cvvg = 0, 8.

Aivetat i erutaxuvorn g Bapuntag g = 10m/ s2.

O tp0oYX0g £vOG avartodboyuplopévou IodnNAATou, amoteAsital and OPOYeEVE] OTEQPAVH Ajle-
Antéou mayoug, pe pata M = lkg xat aktiva R = 0,5m , ka1 g axtiveg tou, padag
m = 0,02kg n kaBepia kat pakoug L = R . O 1tpox0g OTpEPeTal apXikd yupe arto
0V A%ovd Tou, OTO0 KEVIPO TOU, £X0VIAg Y®VIAaKI tayutnta pétpou wy = 100rad/s. Tn
Xpovikn otypr) t = 0, "matdpe” 1o @pévo, omote 0 TPOX0G aKivnTornoteital pe otabepod
pubpo oe t; = 2s. Na unodoyioete:

(a) ) pory adpavelag g otePpavng WG Pog agova KAabeto oto eminedo tng, mou Sigpxetat
arno 10 KEVipo padag g.

(B) tov ap1Bpo wwv aktivov Tou Tpoxou.

(y) tov apiBpid 1oV oTpodeV, TIOU £KAVE 0 TPOXOG HEXPL VA AKIVITOITOlN Oet.

(8) to pérpo g Suvapng g TIPBrG, IOV EPAPHOCTINKE ATIO TO PPEVO OTI OTEPAVT).

Atvovtat ) portr) adpdvelag tng KaOe aktivag wg rpog KAbeto oe autr|v agova SiepXOpevo aro

10 akpo mg: I, = §M L? | n pory adpaveldg 0AOKANPOU TOU TPOXOU ®G IPOog Afova KABeto oto

erminedo tou, mou diépxeratl anod tov a§ova tou etvat I, = 0, 8kg - m2.

Av0 onpelakég opaipeg mou n kabepia €xer pala m = 0, 1kg ouvdéovial petadu toug
pe opigovuia aBapr) paBdo. To ocuotnuaA MEPIOTPEPETAL YUP® A0 KAtakopupo dfova, o
0110106 TEPVeL ) paB6o oe onpueio rou anéxetl aro ) pia pada [ = 1m rat and v dAAn
! =21 = 2m . To oUotnua otpédetal pe yoviaky taxutnia w = 10rad/s avtiBeta ano
1] POPA KIVNo1Ng TOV SEIKTIOV TOU POAoy10U.

(a) Na Bpebei n porr) adpdvelag ToU CUCTPATOS.

(B) Na urtoloyiotel n oTPOPOP}LT) TOU CUCTHHATOG.

(y) Na oxediaotei 1o S i1avuopa g oTPOPopUr|g TOU CUCTHIATOG.
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L . 4
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»

3.12. Opoyevrg Aermtr) paBdog prkoug L = 1,5m wat palag M = 4kg prnopet va otpaget
X0PIg TP1BEG YUP® artod optdovtio afova, KaOeto oe autnyv oto axkpo g O. 'Eva copatidio,
nalag m = 2kg , eival otepempévo oto aAAo axkpo g A. Apx1kd n pdBdog 100pporiet o
opt{ovuia 9éon Kat ) Xpoviky ouypn t = 0 aprivetat eAeubepr), onoTe MEPIOTPEPETAL OG
pog tov agova oto O 0g KATtaKOPUPO £rtiredo.

A. Na uro)loyioete:
(a) v oAkn porr] adpdvelag TOU CUCTHATOG.

(B) t0 pétpo g oUVICTAPEVHS TRV POTIRV, G IIPOG Tov afova oto O tr) XPOVIKY OTyur) £ , TToU
n paBdog éxel Saypayet yovia ¢ , tétowa oote cvvp = 0,5 .

(y) 10 PETPO NG YOVIAKNAG EIITAXUVOL) T XPOVIKI] OTyHr) T .

B. Na oxediaoete ) ypadikr) apdotaot g YOVIAKIG EMITAXUVONG 08 OUVAPTHOL) TOU OUVH-
puovou g yeviag ¢ , ou oxnpuarti¢el n paBdog pe tov opigovrio nuiddova Oy, Katd v
IIEPLOTPOPI) NG A0 TNV aApPXIKL opdviia 9€orn £ng Ty Katakopudn dor.

Aivovtatl n) porr) adpdveiag g paBdou wg rpog dfova kabeto oty pdBdo, rou digpyetat amo 1o

Kévipo pddag ng ey = EM L? xat 1 erutédyuvon g Baputntag g = 10m/s? .

3.13. AuU0 onpelakég petaddikeg opaipeg and odnpopayvnTko UAIKO, TOU 1 Kabepid £xet
pala m = 0.05kg eivatl torobetnpéveg o pia mMAaotikn kKoupla aBapry paBdo, prkoug
[ = 1m pe 11010 TPOMO MOTE Va PIOPOUV va KIVoUVIdl Xopig Tp1Bég ndve o€ autr). 1o
péoov g paBdou kal eonteplkd eival tornoBetnpévog évag aBapng NAsKIpopayvitng

TOV OITO10 PTIOPOUE VA EVEPYOITOIOUHE ATIO ATIO0TAOCT).
To ovotnua propet va otpeédetat oto oprgovilo £rmnedo yupe and Katakopudo agova rou 61-

€PXETAL AITO TO KEVIPO NG PaBoou. ApYIKA 0 NAeKTIpOUAYVITNG £ival AIEveEPYOITOUIEVOG, TO
ouotnua otpedetal pe ouxvotnta f = — Hz xat ot opaipeg Bpiokoviatl ota akpa tmg paédou
ouykpatoupeveg pe Aertd aBapég vr'lpaﬂr[ou dlatpéxet v Koudla pdBdo. Evepyortooupe tov
NAEKTPOPAYVL|TY] OMOTE 01 OPAipeEG PETAKIVOUVIAL TAUTOXPOVA KAl ITANO1A¢0UV O€ artdotaot) 1 n
KaBepia ano 1o péoov g paBdou O, 6mou Kat ctapatouv pe 11 Borjfsia KatdAAnAou pnyavi-
opou.

(a) Na urodoyiotel n apXiKn POr] adpdvelag ToU CUCTHHATOG.
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(B) Na uroldoyiotei 1 apX1Kr oTPOoPoPHr|] TOU CUCTHHATOS.
(y) Na umodoyiotet ) véa ouyvotTd MEPLOTPOGNS TOU CUOTHIIATOG.

(8) Ilooo to1g ekatd 9a petabAnOei n ouxvotnTa MEPLOTPOPIG TOU CUCTHATOS LETA Th PETa-
Kivnon tov opaipov;

3.14. 'Evag dvBpowrog palag m = 60kg otéketal akivntog otny MePIPEPEIA AKIVITNG 0p1LoVTIAg
matpoppag patag M = 160kg xat aktivag R = 1,5m .

H matgpoppa prnopet va mepiotpépetal Xopis tpBég yupo
Ao KAtakopupo afova rmou Si€pxetal amd 1o KEVIPO TrG.
Tnv ouypn ¢t = 0, o AvBpwriog apyidel va mepnatd ave otnv
neEPIPEPELA TG TTAATPOPAG, HE TaXUTTa otabepoy PETPoU,
v = 2m/s ©g nPog 1o £dadog, Kvoupevog aviibeta and 1
POPA T®V BEIKTIOV TOU POAOY10U.

(a) Na Bpebet 10 pépo kat n kateubuvon g orpopoppng tou avOpwrou. [Na oxedlaotel to
diavuopa g orpodopurg tou. O avBpwriog propei va Sewpndel onpeldKo avilkeipevo.

(B) ®a xwvnbel n mMAatpoppa; Av vat, HE Iold YOVIAKI TaXUTHTa Kal IPog ol Kateubuvon ;

(y) Metd and nooo xpoviko didotnpa o avBpwriog Sa SavaBpebel ot Séon tng mratpoppag
amo v oroia {eKivnoe ;

Atvetal i) porr) adpdvelag g mMAatpoppag @g mpog Agova Imou eivat KAOetog oe authv Kat
diepxetat and 1o kévipo g, Iopy = %M R2.

3.15. Opidovriog opoyevng diokog (1) palag m = 1kg xat aktivag R = 0, Im , nieplotpégpetat
He yoviakr) tayumta pétpou w; = 10rad/s xatd ) @opd g Kivnong tev Se1ktov tou
polAoylou.

—--eep

AgUtepog, 000G 610K0g (2) mePloTPEPETAl PE YOVIAKT] Ta- . Aloog 1
Xutnta pétpou wy = Hrad/s pe @opd avtibet ard autrv @
Mg Kivnong tov SelKIOvV ToU PoAoylou, yupe arod tov idio

KATAKOPUPO agova 1mou §1épxetat amo ta KEVIpa Kat tov Uo
b6ilokev Kat eival kABetog oe AUTOUG.

Aiokog 2

— =
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(a) Na oxebidoete 11G OTPOPOPEG TOV BUO HIOKGOV WG ITPOG TOV KOO Afova IMEPIoTPOPS Kat
va uroloyioete ta Pérpa Toug.

(B) Tn xpovikn oty o 6iokog 1 aprjvetat mave oto §10Ko 2, ordte Aoy® Tp1BmV o1 5o Hiokot
AToKToUV 1V 161a yoviakr) tayutnta. Na unoloyiotel 11 KO y@VIAKL ToUug taxutntd.

(y) Amo ) ouyprn nou ot 6iokotl €pyoviatl o€ emadr], PEXPL VA ATTOKTIHOOUV Vv 181a yeviakr)
taxutnua riépace xpovog At = 0,1s. Na uroloyioete 10 P€Tpo g otabeprig POTHG TG
1p181ig TIOU aoKrOnKe oe KABe 6ioko 010 XPoviko Gldotnpua auto.

Atvetat i portr) adpavetag evog 6iokou wg rpog dfova rmou sival kabetog oe autdv Kat HiEpxetat
aro 1o kévipo pdalag wu, Iy, = %M R2.

3.16. Opilovtiog opoyevig Kat ouprnayng diokog, palag M = 6kg xkat aktivag R = 1m
HITOPEl va TEPLoTPEPETAL XDPIS TP1BEG YUP® ard KAtakopupo agova mou Siépxetatl arod
10 K€vTpo Tou (0O). ApX1Kd o0 610K0G npepel.

Tn xpovikny ouypn t = 0 aoxkoupe oto Sioko SUvaun C
F otaBepou pérpou 6N 1 oroia ePAITIETAL OUVEX®OS OtV
nepLPEPeELd ToU, omote 0 H6iokog apyilel va mepilotpeédetat.
Kamowa xpovikr ouypr t; o 8iokog £xel orpodopiir] PETIPOU
L = 60Kg-m?/s. Twa auty tn XPOVIKY) oTiypr] ¢ va urolo-
yloete:

ut

(a) to ¢pyo ng duvaung F oto Xpoviko Sidotpa aro t = 0 éng t = t;.
(B) tov apiBpd v otpod®Vv ToU £xel diraypayel 0 S10KOG OTO MAPATIAVE® XPOVIKO dlaotrpa.
(y) to pubpo pe tov oroio n duvapy F petagépet evépyela oto 810KO Tt XPOVIKY Oy t1 .
(8) 1o puBNO petaBoAng NG KIVNTIKAG TOU £VEPYELAS T XPOVIKY otypr) t1 . Tt erppadet o

pubIOGg auTog;

50

Atvovtat: — =~ 16 kat n por) adpdveiag tou §i0Kou wg 1pog tov agova replotpoPrg ou 1.y, =
T

TMR%.

3.17. Mua opoyevrg Kat ouprniayng odpaipa patag M = 4kg xat aktivag R = 0, 5m aprjvetat
(9¢on A) va KUANOEl Katd PfKOG £vog MAAY10U eruredou yoviag KAong @, He nuo =
0, 35.

H ogaipa kuldietat xopig va oAtoBaivel. Tn otypr] rmou 1o
KEVTIpo padag tng opaipag £xel KATaKOPUPH petatoruon h =
7m (9éon T), va urodoyioete:

(a) to PETPo g YOVIAKEG TaXUTNTAS.

(B) tov ap1Bpo eV IEPIoTPOP®V TTOU EXEL EKTEAECEL PEXPT TOTE.

(y) to Adyo NG PETAPOPIKI|G IIPOG TNV MEPIOTPOPIKY KIVITIKL] EVEPYELD TG odaipag oe KATola
XPOVIKI] OTlYHI], Katd tr didpKela g Kivnong tng.
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(8) I'a tn petatoruon tng opaipag amno ) 9€on A €wg ) d€on I' va unoAoyioete pe ) fonOsia
10U JePNATOG EPYOU-EVEPYELAS TO £PYO NG OTATIKNG TPBrg: (61) katd ) PETApOPIKY)
Kivnon. (62) katd ) nieplotpodikn Kivnor). Tt mapatnpeite ;

Atvovtat: H por) adpavelag ng opaipag &g rpog tov asovda g Ie, = %M R? xat n emu-
taxuvor g Baputnrag g = 10m/ s2 .

3.18. H pdBdog AB eival opoyevrg Kat 0oraxng pe pakog L = 2m xat pada M = 3kg. To
axkpo A g paBdou cuvdéctal pe aApbpwon oe Katakopugpo toixo. To aAAo dakpo tng B
ouvdéetal pe tov toixo pe aBapég vhjpa nou oxnuatiéel yovia ¢ = 30° pe m pabdo, 1
ortoia 1oopporietl op1doviia, ONwg @aiveratl oto oxnud.

(a) Na umnolAoyioete 10 PEIPO TG SUvaPng mou dokeital ot pdBdo and 1o vipa. Kamnowa
otlypr koBoupe 1o vijpa oto akpo B katl n paBdog apyidetl va niepiotpépetal xopig tpiBeg
YUp® aro v apbpworn oe katakopugo emninedo. Na uroAoyioete:

(B) To pEtpo NG YWVIAKIG EMMTAXUVONG NG paBbou 16A1g Korel To vijpada.
¥) Tnv xwvnukn evépyela g pdBdouv, T otiypr) mou S1€pXETal aro v KAatakopugpn J€or).

(8) Ze mowa 9éon g paBdou, kabmg autn Kiveitat aro v opidoviia apXikn g Yon Kat
pEXPL va 81€ABel amo v Katakopudn S€on, 0o pubog PeTaBoArg TG KIVITIKAG EVEPYELAS
g eival ouypaia pndév

Atvovtat: H pomy adpdveiag tng pdBdou wg rpog tov opigdviio agova rou Siépxetat aro
10 KéVIpo padag g Kat sivat kabetog oe auvt Ioy, = 1—12M L? , n erutdyxuvon g Baputntag
g=10m/s* .

3.19. To yl10-y10 TOU OXNPaATog aroteAeital amnod opoyevr) oupnayr KuAtvépo mou £xel pada
m = 0, 12kg xat axtiva R = 1, 5&1072m. IMipe ano tov KUAVEpo £xel TUALXTEL viua.

Tn xpovikn ouypn ¢ = 0 agprjvoupe tov KUAvHpo va
riéoet. To vijpa §etudiyetal Kat 0 KUAVEpog replotpede-

Tatl yupe ané vonto opigéviio d§ova x'z, o onoiog tau- M—Li
Tietat pe tov agova oupperpiag tou. To vipa oe OAn
) dapkela g Kivnong tou KUudivbpou mapapével Ka-
TAKOPUPO KAl TEVIOHEVO Kal dev oAloBaivel otnv rept-

@épela tou KUAivBpou. Tn otyur) rou éxet Setuliytei - -;:
viipa pfkoug I = 20R , n taxvtnta tou kévipou padag 63’ )
tou KUdivBpou eivat ve, = 2m/s . - =

X
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(a) Na uroAoyioete ) portr) adpdvelag Tou KUAIvEpou ®g IPog Tov afova MePloTpoPri§ TOU HE
epappoyr Tou deutepou vopou tou Nevtova yia ) oTpodiky) Kivnon.

(B) Na uroAoyioste 10 pérpo 10U PUBPOU PETABOALG TG OTPOPOPHLG TOU KUAIVEpOU, KaBKDG
auTog KATEPXETAL.

(y) Tn XpOvikr} oTtypr) Tou 1) tayxUtnta Tou KEVIPoU padag tou KudivBpou eivat vey, = 2m/s,
KoOBoupie 1o vijpa. Na urmoloyioete 10 PEIPO NG OTPOPOPHLG TOU KUAIVOPOU ®G TTPOg oV
agova mePLoTPoPr)g TOU PETd v Tapodo xpovou 0, 8s amo t) oTypr] rmou KOMNKE 1o VIjId.

(8) Na xavete oe Babpoloynpévoug agoveg 1o Siaypappa tou HEIPOU NG OTPO(GOPULG OF
OUVAPTNOnN HE TO XPOVO aro tn Xpoviky ouypr) ¢ = 0, péxpt ) XPOVIKY OTLylI) IToU
avtiotoixel o xpovo 0, 8s anod 1 oTyHr) [ou KOMNKE TO VIHd.

Atvetat: g = 10m/s?

3.20. Opoyevrg kat oorayng paBdog pnkoug L = 4m xat palag M = 2kg 1oopporei opt-
¢ovtia. To axkpo A tng paBou cuvdéetal pe ApBpworn oe KATaKopudo T0iXo. Le onpueio
K g pdB6ou £xel pocdebei 10 éva Akpo KATAKOpUPoU aBapoug vrpatog otabepou
HPNKOUG, HE TO £EMAVKO AKPO TOU OUVOEDEPEVO OtV 0pOodr), OTI®S PAIVETAL OTO OXNHA.

ENNANSRNY
E F
% 3 [] |
ALK O r B
— L/4 =+ L/4 == L/4 = L/4 —
\\ 1 1 H 1

210 onpueio T 100pporel opoyevr|g opaipa paiag m = 2, 5kg kat aktivag r = 0, 2m. Aivoviat
L
AK) = — xat (AI) = —.
(AK) 1 (AT) 1
(a) Na urtodoyio9el 1o pétrpo g duvapng rmou aoket o vrpa ot paddo.

Tn xpovikr ouypr) ¢ = 0 aokeitat oto kévipo pdadag g odpaipag pe katdAAndo tporo, otabepn
opwovua Suvaun pépou F' = 7N, pe @opd mnpog 1o dxkpo B. H opaipa kudistal xwpig va
oAoBaivet.

(B) Na umoAoy1o6el 10 PETPO NG EMMITAXUVOTS TOU KEVIPOU PAdag tng opaipag Katd v Kivnon
mg.

(B) Na umoAoyoBei 10 PETPO TG TAXUTTAg TOU KEVIPOU padag g opaipag otav @bdaocet oto
axkpo B.

(B) Na urtodoy1oBei 1o PETPo g oTPoPopPUnS g odaipag otav ebacel oto dkpo B.
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Aivovrat: g = 10m/ 52, xatl n por) adpaveiag g oPaipag ®g Mpog To KEVIPO Pddag
Iy = gmr2.
Havedfnquiegc E§etaoeig Mang 2008

Opoyevrg kat wortayng 6oxkog (OA), ndlag M = 6kg xat prxkoug [ = 0, 3m, propei va
OTPEPETAL XWPIG TP1BEG 0 KATAKOPUPO erinedo yupw aro opigdviio dfova rmou repva
ano 1o éva akpo g O. Zto dAAo NG AKPOo A UTIAPYXEL OTEPEWHEVT HIKPL opaipa padag

m = —.

2

0

111 F
(a) Bpeite v porr) abpdvelag tou ouotrpatog 60KoU - odpaipag wg rpog tov agova repioTpo-
®1g ToUu.
, , ) . 120 , L
AoxkoUyie oto akpo A uvapr, otabepov pétpou F' = — N nou eivat ouvexdg kKabetn ot
T

doxo, OTOG Paivetal oto oxHua.

(B) Bpeite 10 €pyo g SUvapng F' katd v mepiotpodr) 10U CUCTHPATOS PEXPL TV opidoviia
9¢éon ng.

(y) Bpeite tnv yoviakn) taxutnia t1ou ouotpatog 60Kou - opaipag otnv opigdvua Séon.

Enavagépoupe to ouotnpa 60koU-opaipag otnv apXiKr Katakopudn S€on tou. Aokoupe
010 Axpo A duvann, otabepov pétpou F/ = 303N , mou eivat cuvexdg kdOetr otr 50KO.

(8) Bpeite ) ywvia mou oxnuatidel n 50KoG Pe TV KATaKOPUPO I OV TOU 1 KIVITIKL) TS
evépyela yivetal péyiotn.

1
Aivovrat: g = 10m/s? Iy, = EM 12, n porty adpdveiag opoyevoug dokou padag M xkat
pfxoug I, wg mpog dfova rmou Siépxetatl amno 1o KEVIPo padag tng Kat eivat KAOetog oe autnv.
(ITaveAfnvieg Estaoeigc Mang 2012, [Too6inua otmnv diatvmewon tou (6), 9ewpniote ot n yovia

glvat ukpotepn ano 2m.)
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3.22. Auo paBdot sivar cuvdedepéveg oto Akpo Toug A Kat oxnpati¢ouv otabepr] yovia 60°
petadu toug, Onwg @aivetat oo Txfua 7. Ot paBdot eival SiaPpopetikég petagu toug,
addd kdBe pia etvat opoyevng. To cvotnpa tewv 6Uo pdBdwv propel va meplotpédetat
YUp® aro apbpwor), mou eival otepewpévn oe toiXo, 0to Akpo A, xwpig tpBég. To
ouotnua agrveral va neplortpadel uno v emnidpaon ng Paputntag amnod ) 9€on tou
Zxnuatog 7, ornou 1 paBdog [y eivatl opidoviia, pe apXikn tayxutnta pndév.

60°
2

Ixnua 7

Alvetatl ot ta pPiKn v 8vo pdBdev cival I; = 4m kat lo = 2m, evod 1 pada tng paddou o
eivar mg = 10kg

(a) Na vurodoyioete ) pdla mp g pdBbou prkoug /i, £av T0 CUCTNHA ATIOKTA T PEYIoT
Y®OVIOKI) tTayUtnta i XPOVIKY oIyl ITou ot 5Uo pdBdotl oxnpuatidouv ioesg yovieg pe myv
KAtakopugo, Onwg gaiveral oto Zxnpa 8.

DA

IXAua 8

(B) Na urmoAoyioete ) pada mi g paBdou urkoug /1, £av 1o cuoNUa otapatd otyuplaia,
otav n pdBdog pnkoug [; @tavel onv katakopudr Yéorn mou @aivetat oto Txnua 9.

(y) Na unodoyioete ) YOVIAKL] EMTAXUVOT) TOU OUCTHIATOG TV SU0 pdBdav Tou £p@Tratog
(B) otn 9¢on mou arnewkovidetatl oto Lxnua 9.

(8) Na uroloyioete tov pubpo petaBoldng tng otpodopurg g pdBdou unkoug lo ToU ep®-
mpatog (B) oty 9éon mou anekovidetal oto Lxnpa 9.

Aivovtat: 1 erutayuvon g Baputag g = 10m/ 52, n porty abpaveiag paBdou prroug I Kat

1
padag m mou rePLoTPEPETAl yUp® ard 10 Akpo tng A, I = gml 2 xatéuv3=1,7 (pooeyyilouka).
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60°

IXApa 9

Enavafnruxég Havedfnquieg Efetdoeg Iovvng 2015

3.23. H opoyevrg tpoxaldia tou oxnpatog 3 €xet pala M = 4kg xat aktiva R = 0,1m
KAl propei va otpégetal xopig tpiBég yupwm amo opigdviio agova mou diépxetatl aro 1o
KEVIPO padag tng Kat eivat kabetog oto eminedo ng. Ta copata £1 kat £2 £xouv padeg
my = 2kg xavmy = lkg avtiotoixa kat givat Sepéva ota axkpa aBapoug oX01vioU Tou
81épxetal ano 10 avddkt ng Tpoxadiag. Apxikd, ta ocopata X1 kat X2 dratnpouviat
axkivna Kat 1a Kevipa padag toug Ppiokoviatl oto i610 opidoviio eminedo. Tn Xpovikn
ouypn top = 0 ta oopata agrjvoviat eAeubepa va KivnOouv.

...... TR N T S ———

IXnua3

(a) Na uroloyioete 10 PETPO NG YWOVIAKLG EIMITAXUVONG TG TpoXaAiag.
(B) Na uroAoyioete 0 PETPO TG TAXUTNTAG TOU ompatog X1 tn xpoviky ouypn £ = 3s.

(y) Na urnoloyioete tov aptOpo meplotpodev Tng TPoXaAiag PEXPL T XPOVIKY otyun £ = 35
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(8) Na umoAoyioete 10 p€Tpo 10U PUOPOU PeETaBOANG NG OTPOPOPHIG TOU CUCTHHATOS TV
ooudtev Z1, £2 kat poxadiag wg rpog tov afova meplotpodr|g g tpoxaliag.

1
Aivovtat: H pornry adpaveiag tng 1poxadiag &g ripog tov agova rieptotpodrg tng I = §M R?,
H erutdyuvon g Baputntag g = 10m/s%. Na 9swprioete 61t : Metall oxowviou kat tpoxaliag
n P8n eivatl peydin, oote va pnv napatnpeitat oAicdnon. To PrKog 10U GXO01VIOU MAPAPEVEL
otaBepo. Ta copata L1 kat £2 dev pBdavouv oto £6adog oUte cuyKpoUovial Pe TV Ipoxalia.
Oéuata Ouoysvov - Zentéubpnge 2016

Aerttr), draprrtn Kat opoyevhg paBdog AT pnkoug ¢ = 1, 2m kat padag M = 1kg propet
Va TEPLOTPEPETAL O KATAKOPUPO erinedo, Xwpig tp1Bég, yupw amnd otabepo opt{oviio
agova kabeto ot paBdo, o oroiog Siépxetatl amno 1o onpeio O oe anootaon /3 aro to
axkpo A g paBdou. To axkpo I' g paBdou cuvdéetal pe aBapég vijpa mou oxnpuati¢et
yovia ¢ = 30° pe m paBdo, to dAAo dxpo tou oroiou eival akAdvnta ouvdedeévo oe
otaBepo onpeio A ontwg oto oxnpa. To cuotnpa apXikd 1coppotel oe opiioviia Séor.
Kamowa otypr) 1o vhjpa koBetat.

RVURRARARRRRARARNY

(a) Na unodoyioete 10 pérpo g dUvapng mou aockei 1o vhpa ot pdBdo Kat 1o PEPO g
duvapung rou dexetat n paBdog aro tov afova MePLoTPOPr§ , PV KOIEL TO VAld.

(B) Na urtoAoyioete 1) portr) adpavelag g paBdou wg rpog tov afova meploTPoPr|§ TG KAt Tr)
Y®VIAKT] EMITAXUVOT TG pABO0U T XPOVIKY OTIYHT) Katd Vv oroia KoBetal 1o vijpa.

(y) Na unodoyioete v tayxutnta tou akpou I' tng paBdou 1) XpOoviKr OTIYHr KATd )V oroia
N paBdog diEpyeTal yla mpwin @opd armo v Katakopuopn Jéorn.

(8) Na urodoyioete 10 PETPO TOU PUOBPOU HETABOALS TG OTPOPOPING TG PABGOU T XPOVIKY)
otypr) rmou oxnuati¢el yovia 30° pe v xatakopudo, petd ) Siédeuon g yia mpotn
@opdA ard TV Katakopuon Séorn).

1
Aivovtat: n portr] adpdaveiag paBdou wg rpog to kévipo pdlag wg Iy, = EM L? xa1

erutayuvor) g Bapvmrtag g = 10m/ s?
IaveAfinvieg(rafad ovomua) - Mane 2016
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4. Ofpa A - IIpoBAxjpata

4.1. H opoyevrg paBdog tou oxfpatog €xet Bapog wy; = 10N kat prrog L = 4m. To éva tng
AKPO apBp@VeETAl 08 KATAKOPUPO TOIX0 KAl T0 AAAO TG AKPO KPEPETAL ATIO KATAKOPUPO
OX0w1 pe anotédeopa va oopportet opiovua.

.

(a) Na Bpebei n taon tou vrpatog.

(B) Na Bpebei n duvapn nou 6€xetat ) paBdog anod v apbpwon.

Tn xpovikr) ouypny t = 0, amnd to akpo A exivdel va Kudietal xepig va oAtoBaivel mave
ot paBdo évag kUASpog Bapoug we = 10N pe ertayuvon ae,, = 1m/ s? Znettat:

(y) H tdon tou vijpatog ) Xpoviki oty t = V3s .

(8) H yoviakr) taxuuta kat n 9€orn tou Kudivdpou, dtav 1) taon tou vhapatog yivet T' = 10N .
(Aivetat n axtiva tou kudivépou R = 0, 1m)

4.2. Y10 KUPTO PEPOG TG MEPLPEPELAG EVOG OPOYEVOUG KUAIVOPOU PIKPOU TAX0UG, £XEL TUAL-
Xtel TIOAAEG OPEG Eva aBapeég, 1 EKTATO VI Id.

YtaBeporolovjie 10 €AeUBePO AKPO TOU VIPATOS KAl adrjvoUupe
1oV KUAWSpo va néoet kataképugpa. To vApa §etudiyetal kat o
KUAWEpOg eKteAel OUVOETn Kivnon: METATONMIETAl KATAKOPUHA
IPOG Ta KAt Kal IEPLOTPEPETAL YUP® AIlo €va vontd opidviio
aova z'x, mou nepvd and o KEVIPO Tou.

Y& O0An 11 61dpKkela g Kivnong tou KUAivépou 1o vijpa mapapévet
KATaKOpuPo KAt §ev yA10Tpd otnv mepLPEPELa TOU KUAivdpou.

(a) Na armodeiete 611 1 ermMTAXUVON TOU KEVIPOU 1adag tou Ku-
AvBpOoU (reyy, KA N YOVIAKI] EITITAXUVOT) TOU Orygy OUVOEOVTAL
He T OXE0T: Qe = Qv - L.

Na urnodoyioete:

(B) ™ yoviakn emtaxuvor tou KUulivopou kabwg Kat v ermt-
TAXUVOT TOU KEVIPOU Hadag tou.

(y) tnv tdon 7' tou vijpatos.

(8) 1o pfkog tou vipatog, rou £xet EeTuAtel 6tav o KUAvEpog
€XE1 AMOKTA 0L YOVIAKY taxutnta wi = 7Hrad/s .
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8
Ativovtat: n pdda tou kudivépou M = 0,09kg , n axktiva tou R = gcm , 1 portr) adpaveildg tou

1
®G IPOG T0 KEVTPO ndadag tou Iy, = §M R? xat 1 erutdyuvor g Baputag g = 10m/ s2.

4.3. Mua prdAa, palag m kat aktivag R, agrjvetal ano v Kopugr] KEKATPEVOU emmESOU,
yoviag kKAiong ¢ , ordte Kuldictal Xxwpig va oAtoBaivel mpog t BAOT TOU KEKATHEVOU
erumnedou.

(a) Na oxebidoete tig Suvapelg, MoOU aoKoUvVIAl 0T PUITAAd KAl va AlTI0AOYTOETE TO 0XEd1a010
TG OTATIKYG TPB1|G.

Na unoAoyioete :
(B) T0 pérpo NG ermITAXUVONG TOU KEVIPOU padag tng pndaliag.
(y) 0 petpo g otatkyg 1pBrg, av n pdala g prddag eivar m = 0,5kg .

(8) Tig ermITPEITTEG TIPEG TOU OUVIEAEDT] OTATIKNG TPBAS [ V1A TIG OTTOlEG I PITAAA pIopet va
KUAletal X®pig va oAioBatvet.

Aivovtat ot nup = 0,5, cvvg = 0,866 kat i erutayuvon g Baputqag g = 10m/52 ,
n pridda Sewpeitar koidn opaipa pe portr) adpavelag wg rpog aova S1epXOHEVO ard To KEVIPO

P
nagag mg: Lom = ngQ

4.4. Opoyevrg KUAwSpog palag m = 2kg kat aktivag R = 0, 2m xulietat xepig va oAoBaivet
Kat xopig napapdppeon oe opgovuo darnedo (A) pe taxutta pétpou vy = 2m/s . Tn
Xpovikr) ouypry t = 0 o xUAvSpog Héxetal opigoviia Suvapn pérpou F = 6N, mou
aokeitatl oto kévipo paiag tou. O kKUAvOpog ouvexilel va Kuldietal Xwpig va oAtobaivet
Katl petd v doknon g duvaung F.

(a) Na oxebidoete ) otatkr) 1p8r mou SExetatl o KUAVSpog aro to daredo, oe katdAAnio
OXNPa Kat va 81KA10AOYTOETE 1) POPA TG

(B) Na uroAoyioete 10 PETPO:

(B1) tng otatikng 1p6rg.
(B2) tng ermtayxuvong tou KEVipou padag Kabdg Kat TG YOVIAKLG EMTAXUVONG TOU KUATv-

bpou.
(B3) g yoviakng taxutntag t1ou KUAivEpou ) Xpovikr) ouypr t1 = 4s .

(y) T ouvéxela ) Xpovikn ouypr ¢ = 4s , o KUAWSpog eloépxetat oe Agio damnedo (B), to
oroio elvat ouvéxela tou mponyoupevou. Tr xpoviky ouypn to = 10s , va unoloyioete
Vv tayvnta 1ou onpeiou tou Kudivdpou, mou eivat ekeivn ) oty o’ enagrn pe to Agio
damnedo.

1
Aivetal ) portr] adpdvelag opoyevoug Kulivipou wg ripog afovd tou Iy, = §mR2
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'Evag opoyevng 6iokog, pdlag m = 2kg xkat aktivag R = 0,3m, nou Bpioketatl ot
0p1¢oVvTIo 6Amedo, PEPEL OV TEPIPEPELA TOU AUAAKL, OTO OIoio £Xoupe tulifel aBapég
Kal 11 €KTato vijpa.

Tn xpovikn ouypr) tg = 0, aokoupe oto 610K0 PEC® TOU VIIIATOS
otabepr] KatakOpudn duvapn pétpou F = 9N. Kabaog Setuliye-

tat to vrpa xopig va odobaiver oto avAdxt tou diokou, o diokog
KUAletatl ertiong xwpig va oAtoBaivel Kal Xwpig mapapoppworn,
ave ot opi¢ovtio daredo.

(a) Na oxebidoete ) otatiky 1p8r rou dexetat o 6iokog aro
10 damnedo, oe katdAAndo oxnua Kat va S1kaloAoyroeTe 1)

(opa ng.

(B) Na urtoAoyioete:

(B1) to pérpo g oTaTiKLg TP1Br|g, Tou HExetal o 10Kog.

(B2) 10 pétpo NG EMMTAXUVONG TOU KEVIPOU 1Adag KaBMg KAl T0 PEIPO TG YOVIAKIG ETTL-
tayxuvong tou diokou.

(B3) to prxkog tou vrpatog, mou £xel Setudixtel anod ) ouypn t = 0, péxpt ) ouypr g ,
KAtd v oroia 1o avetepo onpeio tou iokou €xel anoktoet taxutta v4 = 12m/s.

Aivetat n) portr) abpdveiag tou 8iokou wg mpog asovd twou: Iy, = imR2

[pw and éva opoyevry dioko, aktivag R , pdlag m = 2kg kat portig adpaveiag
1

J EmR2 , etvat tulitypévo aBapég vijpa, PEo® Tou ortoiou, ) Xpovikr ouypr) ¢ = 0

, AOKOUHE 010 avatepo onpeio I opgoviia SUvapn otabepot pétpou F' = 6N .

O 1pox06g KUdictal xopig mapapopdpron oe opt¢oviio danedo, ou
€XEL TETOLA T OUVIEAEOTL) OTATIKLG TPBNG [y , WOTE OPLAKA VA 3
arodeuyetal r oAioOnor. Na vnoAoyioete:

(a) to pérpo g ermtdyuvong tou Kévipou padag O.
(B) to pérpo g ermtdyuvong 10U avetepou onpeiou I

(y) ™ duvapn g otaukng TPBrg, mou dExetal o Hiokog aro
10 &drmedo.

(8) to ouviedeotn otatikrg TP1Br|G.

‘Evag kUAwvdpog aktivag R €xer pdda m = 4kg. 10 e00TEPIKO TOU UMAPYXEL Pia KUALv-

dpkn eykormy), aktivag r = 3 TOAU H1KPOU TAXO0UG, OtV ortoia £€xoupe tuliSel aBapég

I €KTATO Vrjpa.
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Tn xpovikn ouypry ¢ = 0, 010 AKPO TOU VAIATOG KAl TAVE ATto i
10 Kévrpo padag, aokeitat otabepry opgovua uvaun F' = 9N
onwg @atvetat oto oxfpa. 'Etot o kUAivépog kudietal xwpig va
oA1oBaivel ave oe opidoviio eminedo. Oe®Priote TOV KUAIVEPO

opoyevr) e portr] adpavelag g rpog tov agova tou 1oy, = imR2 . Na urtoXxoytioste:
(a) to pétpo g EmMTAXUVONS (e, TOU KEVIPOU PALAG TOU KUAIVEpou.

(B) to pétrpo ng oTatTiKAg TPBRG, mou HEXeTatl o KUALVOPog arod 1o opr{oviio emirnedo Kat va v
oxebidoete og katdAAndo oxnpa.

(y) to pérpo g oprddvriag emraxuvong tou onpeiou enagng I' vijpatog - kKudivépou.

(8) o pnKkog ToU VARATOG, TTOU SETUAIXTINKE, €0 T XPOVIKY otiypn) ¢ = 3s.

4.8. Tuprayng Kat opoyevng 1poxog palag m = 10kg xkat aktivag R = 0,2m xulietat
AVEPXOHEVOG KATA PNKOG KERKAPEVOU eruredou yoviag kAiong ¢ = 10°. Tn Xpovikn
ouypry t = 0 10 Kévipo padag tou TPoxou £xel Taxuu|ta PETPOU Uy, = 10m/s . Na
UTtoAoylioete :

(a) T0 PETPO NG YOVIAKNG TaXUTNIAg KAl 10 PEIPO TNG OTPOPOPHILG TOU TPOXOU TI] XPOVIKI)
ouypnt =0.

(B) Vv ermtaxuvon Tou KEVIPOU Pdadag Tou TpoXou Kabwg avépxetat.

(y) w0 pubpod petaBoAng tng oTPOPOPIIG TOU TPOX0U KaBWg avépxetat.

(8) v taxunta Tou KEVIPOU PAlAg TOU TPOYO0U, OTaV aUTOS aVEPXOHEVOS £XEl Sraypayet
N = = TIEPLOTPOPES.

Aivetat n) porr) adpdvelag tou TPOXOU KOG IPOG Agova Iou eival Kabetog oe autdv Kat Higpxetat

aro 1o Kévipo padag tou, I, = §mR2 kat g = 10m/s? .

4.9. 'Eva yio-ylo arotedeitat ano kudwvdpo patag m = 0, 1kg xkat aktivag R = 1—5m , YUpP®
and tov oroio eivatl tudtypévo aBapég vipa. Kpatape akivnto to eAevBepo Arpo tou

VIIaTog Kat aprjvoupe Tov KUAVOpo va reoet. Autdg ektedel oUvOetn Kivnorn KIvOUEVOG
Katakopupa xopig va oAobaivel. Na Bpette:

(a) ™ ywviakr) emuaxuvon 10U KUAIvEpou Kabog Katépxetat.
(B) to0 pubPO auinong g otPoPopurg Tou KUAivEpou Kabwg Katépyetat.

(y) v taxvmta tou XapnAotepou onpeiou tou §ioKou, T OTypn Iou €Xel SetuAiytel vijpa
ufkoug | = 30cm .

(8) v taxvmta ou xapnAdtepou onpeiou tou HioKOU, T OUyHrn) IMOU €Xel Setuliytel vhjpa
prixoug [ = 30cm
Alvetat i portr) adpdvelag opoyevoug Kulivbpou wg rpog dfova mou Sipxetat and to KEVIPo

tou, Iy = §'mR2 xat g = 10m/s? .
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H xuxkdikr] €§€6pa piag nadikng xapdg €xet aktiva R = 1m, pada M = 80kg, sivat
axivnn Kat priopet va otpédetatl Xwpig tp1Bég yupw aro kataképudo agova rou 61€p-
XEtat anod 1o Kévipo padag wg. 'Eva ayopt pdlag m = 20kg eve tpéxel oto £6agpog
YUP® YUpw £5e amo mv £§¢8pa pe tayxumnta pétpou v = 3m/s , §apvika rindast oty
nepdpépela g eE€6pag Kat pével erkel Xwpig va oAtobrjoet. Na Bpeite:

(a) ) yoviakn taxy)ta 10U cUoTHIATog, Otav 10 ayopt avéBel otnv repipépela g e§e6pag.

(B) ™ SuUvapn g otatikng TPBrig MOV AOKEITAL OTO AYOPl, AV OTEKETAL OTr| MEPLPEPEIA TNG
£¢E6pag xwpig va Kpatiétal amo ta otnpiyparta.

() ) otaBepr) eSwtepikn) SUvan Mmou MPEMel va AOK00UNE EPATTIONEVIKA oty e6¢6pa, dote
auTH] va OTAPATIOEl va TIEPIOTPEPETAL PETA ATt Xpovo £ = 3s .

(8) rooeg meprotpodig Ekave 1) £§€6pa oto Xpoviko draotnpa tev 3s.

Atvetal n) por] adpdvelag g mMAatpoppag @g mpog Aagova Imou eivat KAOetog oe autrv Kat

S1gpyetat arnod to kévrpo padag g, ey, = §M R?

Mia katakopudn paBdog patag M = 3kg xat prkoug [ = 1m , propei va reptlotpédetat
OTO KATAKOPUPO £rtiredo yupem ard opiddoviio dgova rmou S1€pXeTatl amod 10 Ave AKpPOo
NG Kat eivat Kabetog oe autn.

Extpénoupe ) paBbo amnd 1 9¢on 10opporiag g Kat v
aprvoupe eAeubepn. Tn otyur mou mepvdel arno v Ka-
Takopudrn 9€or, T0 KAT® AKPO TG CUYKPOUETAl BE odaipa
aktivag r = 0, Im ka1 pddag m = 1lkg nou Bpioketatl akivn-
1) OTO0 KATWTIATO ONMEio tetaptokukAiou aktivag R = 1m
TOU OIT0OioU TO KEVIPO CUMITIITIEL P TO Onueio egaptnong tmg
paBdou. To katw Axkpo g PABdou v ouypr| g Kpouong
éxel tayunta v; = 5m/s .

Apéong peta v Kpouon 1 paBdog axkivnromoteitat. H
opaipa avépyetal Oto TETAPTOKUKALO Ootnv apxn oAiwobaivoviag kat Petd kuAiopevr. Tedka
EYKATAAEITIEL TO AVOTEPO AKPO TOU TETAPTOKUKAIOU He ywoviakr tayuia ws = 8rad/s . Na
Bpebouv:

(a) n portr) adpdavelag tng paBdou wg Pog Tov Afova MeEPIoTPOPn§ TNG.

(B) n taxuinta v2 g oPaipag aPEo®S PETA TNV KPOouoT).

(y) 0 Vwog h, mave and 1o TETaPToKUKAL0, 010 oroio da @raocet ) opaipa.
(8) n yoviakn taxvinta mg odpaipag oto avotato CNHEio g TPOXAS ng.

Ativetatl n porr] abpavelag g pdBdou wg rpog dfova rou eival kabetog 6° autrv Kat H1€p-

Xetat ano 1o kévrpo palag g, Loy = EMZ2 kat g = 10m/s% .

Mua §UAwvn pdaBdog unkoug [ = 0,4m wrat palag M = 0,04kg 100pporei eAevbepn oe
Aeio opidovtio eminedo.
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'Eva oopa £ pagag m = 0, 01kg nou xwveitat opigdovua pe taxuinia v = 4m/s xona
KdBeta oto akpo A g pdBdou. Metd v Kpouon 10 ocopa X akivnronoteitat. Av

yvopidoupe 011 10 oOpa £ @g IPog 10 KEvpo padag tng paBdou £xel otpopopr| rou
mul
Bpioketal amo ) oxéon L = - va Bpeite:

)
>

(a) v taxutnta tou Kévipou padag g paBdou apEéowng PETd TV Kpouon). z

l

(B) tov afova yupw amo tov omoio Ya mepilotpadei n pABdog KAl T YWVIAK
Tayxutnta rnou Ya AaroKtHoel.

(y) tov ap1Bpo tev neplotpodav rou Ja ektedéoet 1) paBOOG aTo XPOVIKO draotnpua
IOV ATTALTEiTal Yid va PETATOIOTEL TO KEVIPO Padag tng Katd 1m .

(8) Tnv taxutnta 1ou ave akpou g pabdou (B), otav autr] Sa £€xe1 cupmANPOoet
1,5 nieplotpodeg.

Aivetatl 1 portr] adpdvelag mg paBdou wg mpog afova rou eivalr KAOstog o autiv Kat

Siépxetat and 1o kévipo pdlag g, Ioy, = EM 2.

Ma kataropudn tpoxaldia £xel TUAYHEVO YUP® NG €va Aerto aBapég oxowvi, oto eAe-
UBepo AKpPo TOU oroiou eivat depévo éva owpa (T) paag m = 1kg.

H tpoxadia €xet aktiva R = 0,1m , pata M = 2kg ka1 propei va

OTpEPETAL YUP® artod otabepo opigovuio dfova, o oroiog tautidetat pe tov S
agova rou diépyetatl amd 1o kévipo padag g tpoxadiag. Tn XpOvikn
ouypn t = 0, aprjvoupe 1o cvotpa va kwnBei. Na Bpeite:
AR
(a) Tnv ermtdyuvorn nou Ya AMoOKIHoel T0 oOPA Z. (‘ ’“‘\
\ )
(B) To pérpo tng Suvaung mou ackei o Afovag meploTPOPrg otnv \ /

tpoxalia.
(y) Ta ) xpovikr ouypsy ¢ = 2s {nrouvtat:

(v1) H otpopoppn ng tpoxadiag

(¥2) O pubpog petaBodrng g oTPoPopPng TG TPoXaAiag.

H portty abpavelag g tpoxadiag og rmpog tov agova meplotpopng g
etvat I, = QM R? . Avetai g = 10m/s? . TpBég Sev unapyouv.

H opoyevrig kat ouprnayng opaipa tou oxnuatog €xet paia m = lkg kat aktiva r =
0, 2m xrat apriverat aro vYog h , va KivnBel Katd PrKoug KEKAPIEVOU ermreédou Kat ot
OUVEXELA OTO E0MTEPIKO TNG KUKAIKIG otedpavng aktivag R = 10,2m .
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A
H o¢aipa kulietal ocuvexmng xwpig va oAwoBaiver. Tia va
KAvel 1 opaipa pe aodpdAela avakUKA®OT, va UTTOAOY10TEL : T A
(a) to pérpo g €AdxloTNg TUNG TG TAXUTNTIAS TG OTo h 0 /Q"

onueio A.

(B) to pEtpo NG €AAXI0NG YOVIAKAG TAXUTNTAS ©G TIPOS
Tov Gfova meplotpodr|§ g, oto onpueio I,

(y) to pérpo g kABetng HUvapung rou Hxetal artod o opt-
fovuio emtinebo otn) 9¢on I' av and ) S€on avtr) Siepxe-
1Al P& YOVIaK) taxutnta ion Pe autr) Tou urtoloyioate
oto gpwinua B.

(8) 1o eAayioto vyog h.

Aivovtat ) porir) adpdveilag g opaipag wg rpog tov afova g Iy, = - M r? | n erutayuvon

2
)

/2
g Baputntag g = 10m/s? kat 77 ~1,96.

4.15. Ty srmpavela evog opoyevoug Kudivdpou patag m = 2kg kat aktivag R = 0,3m ,
€xoupe TUAiSel Aerto oxowvi apeAntéag padag, o eAeUBepo AKPO TOU OTI0I0U EAKETAL PE
otaBepn opgovua duvapn F pétpou 6N , 0nwg @aivetat oto oxnud.

F F

. >

A r

To oxowi etudiyetal xopig oAioBnor), meplotpéPpoviag Tautoxpova tov KUAvdpo. O KUAv-
8pog propet va Kudietatl xwpig 0AioBnorn kat apyikd npepovoe otn 9¢on A. 'Otav Bpebel ot Séon
[ éxel EetudixOel oxowi 1600, wote 10 onueio epappoyng g Suvaung F va €XEl petarornotet
katd L = 4m . Na urtoAoyioBet:

(a) to pérpo g ermtdyuvong Tou KEVIPOU 1ddag Tou KuAivipou.
(B) n otaukn tp6n.
(y) n woxUg tng 6uvapung F otn S¢on T.
(8) 10 1OCOOTO NG KIVNTIKIG TOU EVEPYELAG TTOU £ival otpodiky| otn 9éon T
Aivovtat: 1 erutdayuvon Bapuintag g = 10m/ 52 kat 1 porty) adpdvelag 1ou KUAIVEPOU wg

POG TOV A§ova mePotpoPng tou I, = §mR2 .

4.16. H opoyevng pdBdog AK otnpidetat oto dxpo g K péom apbpwong kat apXikd KpEépetat
ratakopupa (9éon I). H paBdog AK éxer prxkog L = 0, 15m wkat pada M = 2kg.
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210 Akpo NG A aOKOUPE OUVEX®OS Hpla duvapn F KaBetn ot M F
paB6o n ormoia €xel otabepd perpo, omodte n paBdog apyidet va [: }
aveBaivel. 'Otav n paBdog graocel otn S€on (II), drou oxnpatidet

yovia ¢ = 60° pe mv Katakopudrn, katapyeitat n Suvapn F

Kat n paBdog @ravel otnv katakopudn déon (III), xopig yoviakn
tayutnta. Na vrnoloyioete:

(1)

(a) To pérpo g YOVIAKNG taxUtntag tg paBdou wg rpog tov

agova K

nieplotpodng g otr Son (II).
(B) To ¢pyo tng duvapng F yla ) meplotpodr) g paBdou

L1

ano ) 9¢on () otn Séon (1I). M

(y) To pérpo ng duvaung F. F
A

(8) To rooootd tou €pyou g Suvaung F' nou petatpannke -

0t KIVNTKY evépyela Tng pdBdou Katd T Meplotpodr) g (1)
ano ) 9¢on () otn Séon (1I).

Aivovtat n) portr] abpavelag g pdBdou wg rpog agova meplotpoPrig Iou rePvA arod 1o AKPo

g K ka1 eivat k&Oetog oe auvtyy: Iy, = §M L? | nj erutayuvon g Baputnag g = 10m /s2.

XT0 oXNHa @aivetal oe topn pia tpoxalia rmou artoteAeitat arnd dUo opoafovikoug Ku-
Atvépoug pe axtiveg Ry = 0,2m kat Ry = 0, 1m , mou prmopei va nepilotpépetatl Xwpig
1P1Beg YUP® ard optddviio agova, o oroiog diEpxetal anod 1o KEvipo tng tpoxadiag. Ta
oopata X Kat 2o €Xouv i0eg padeg my; = mo = 2kg rat eival otepe@PEva PECK VIIHATOV
rmou eivat tuAiypéva otoug Kudivbpoug. H tpoxadia kat ta owpata Xq,>s €ivat apXika
akivnta Kat ta Kévipa padag v 2 L,2e PBpiokoviatl oto 1610 opgoviio eminedo. Tn
Xpovikn ottypr) ¢ = 0 1o ovotnpa agrjvetat eAevBepo va KivnBel Kat ) XPOVIKY OTyun
t; 10 oopa X éxet katéBet kata hy = 0, 4m.

A. Na 6eiete:

(a) ot n tayvIa ou oHpatog X1 eival ouvéxela SumAdota g taxUTTag 10U OOPIATOS
hIL
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(B) ou 1o 6idompa nou daviel o oopa Y eival ouvéxela SMAACI0 Tou draotrpatog
rou Stavuet 1o oopa Yo .

B. Tn xpovikr) ottypn ¢1 va umoAoyioete :

(y) ) yoviakr) tayxumta g tpoxaliag.

(8) 0 pUBKO pe TOV 011010 TO BAPOG TOU COPATOS X1 PETAPEPEL EVEPYELA OTO CUOTN .

Aivovtait: H por) adpdveiag g tpoxadiag wg mpog tov dova Ieplotpodrg tng eivat
I = 0, 1kg - m? ka1 1 erudyuvon mg Paputtag g = 10m/s2.

Znueiwon : H 10161 avausoa otnu poxafia kat oto vnua ivat apketa pueydin, oote va unv
napawmpeitar oAicdnon. To vnua eivar abapsg. Na 9ewpnoete ot 1a oouara X, kat Yo Ogv
@ITAvoUv 010 £6a@og OUTE oUyKpoUovTal Ue TNV Tpoxalia.

4.18. H xataxkopudn tpoxadia tou oxnuatog, pddag m = 3kg kat aktivag r = 0, Im , propet
va mePLoTpEPeTal XwpPig Tp1Bég yUupm ard op1doviio agova mou MePVAEL ATto TO KEVIPO NG
O kat etvat kaBetog oe auvtr)v. 10 aUAdKl g Tpoxaldiag mepvd vrjpa mou ano 1o &va
AKPO TOU KPEPETAL 0OUa Yy padag ms = 2kg rat oto dAAo Akpo tou eival depévog évag
KATaropupog tpoxog (X1) mou éxet pata M = 4kg xat aktiva R = 0, 2m.

Z1A

F

(a) Na umoAoyioete 10 pétpo tng Suvapng F &ote 1o ouoTIna Iou €1Kovidetal oto oxnpa va
napapeivel akivro.

Tn xpovikn ouypny ¢ = 0 mou 1o oUotnpa ToU OXHPATOG €ival akivnto, auiavoupe )
duvapn akaplaia £tol oote va yiver ' = 80N.

(B) Na uroldoyioete v ermtdXuvor) 10U oOPAtog 2o. a t XPOVIKY] OTIYT] ITOU TO0 OWHA Y9
éxel avédBel kata h = 2m , va vrodoyioete:

(y) To pétrpo g oTpoPopung g TPoXadiag g IPog Tov asova MEPIoTPOPLS TS.
(8) T petatdruon Tou TPOXOU Ao Vv ApX1KY tou 9fon.

(€) To rocooto6 toU £pyou g duvapng F' rmou PetatpdinKe o KIVITIKY EVEPYELA TOU TPOXOU
>)1 KATd ) PETatororn tou oOpatog Yo Katd h .
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Aivovtat n erutayuvon g Bapuintag g = 10m/ 52, 1 porry adpdvetlag tng Tpoxadiag

®G 1Pog Tov dfova mepilotpodr)g g I = imrz Kdl T0U 00Opatog X1 ©g rpog tov dfova
1
epLotpodng ou [; = §MR2 .

Znueioon : H 1p16n avaueoa omv poxaiia kat oto vrua givat apketd ueydin, oote va unv
napampeitat oiicdnon. To vrua sivat aBapsg. O 1poxo¢ X kuAdistar ywpic oAiocdnon.

4.19. Zteped I padag M = 10kg aroteAeitat ard §Uo KOAANPEVOUG O10aSoVIKOUG KUATVEpoUg
pe axtiveg R kat 2R,0mou R = 0, 2m onwg oto oxnpa. H porr) adpaveiag tou otepeoy,
©G TIPOog Tov dfova meptotpodrg tou eivat I = M R?. To oteped I mepiotpédetal Xopig
TP18EG YUpw arod asova O'O, rou ouprtirttet pe tov aova tou. To ocopa E palagm = 20kg
KPEPETAL Ao 10 €AeuBepo AKPO aBapoug VAHATOS TTOU £ival TUALYPEVO OTov KUAWVOpO
axtivag R. TUpe amno to tunpa tou otepeou IT pe aktiva 2R eivat tudtypévo moAAég
(POPES VLA, OTO €AeUBEPO AKPO A TOU Ortoiou propel va aokeitat opi{ovia duvapn F'.

(a) Na Bpeite 1o pérpo g apxikng duvapung F, rou aokeitat oto eAetiBepo dxpo A 10U vrjpa-
106G, MOOTE TO CUOTNHA TTOU E1KOVI(ETAL OTO OXHHA VA TIAPAHPEVEL AKIVNTO.

M

2R

o2 v

z b

- M-

Tnv xpovikn ouypn t, = 0 rmou 1o cuotua tou oxXHuatog eivat akivnto, avavoupe v duvapn
axkaplaia €10t wote va yivert F' = 115N.

(B) Na Bpeite Vv ermtdyuvon tTou ooOPATog Z.
[a tv XpOoViKY OTylr] TouU 1o oopa X éxel avédBetl katd h = 2m, va Bpeite:
(y) To pérpo g orpodopunig tou otepeo I1 g rpog tov dfova neplotpodng tou.

(8) Tnv petatorion tou A amnod Vv apXiKy tou don.
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(e) To rmooootd tou £pyou g SUvapng F' rmou PetatpdrnKe o€ KIVITIKE EVEPYELA TOU OTEPEOU
IT katd v petatornon v oopatog & katd h.

Aivetat: g = 10m/ 52. To OUVOAIKO MAKOG KAOE VIIATOG MEPTPEVEL OTABEPO.
Havedfnvieg Efetdoeig - Mdng 2009

4.20. Xuv sruddvela evog opoyevoug Kuldivdpou pddag M = 40kg xkat aktivag R = 0, 2m,
gxoupe tuldiSel Aerto oyowi apedntéag pddag, to €AeUBepo AKPO TOU OIoioU £AKeETAl
pe otabepr) duvaun F' mapdAAnAn mpog VvV EmMEQAvEId KERATHEVOU EMMUITESOU ywviag
rAioewg 30°, oniwg @ativetat oto oxnpa.

F

To oxowi Eetudiyetal xwpig 0AloBnor), meplotpéPpoviag tautoxpova tov KUAvdpo. O KUA-
8pog Kulietal mave oty em@Aavela 10U KEKATPEVOU eriIedou Xwpig oAioBnor).

(a) Na uroAoytoBel to p€tpo g duvaung F', wote o KUAWVEpog va aveBaivel oto KeKAIEVO
ertinedo pe otabepr) tayvnta.

Av apyx1kd o KUAvOpog gival akivntog pe 1o KEvpo padag tou otr) 9€on A Kat oto eAeuBepo akpo
TOU oX0w10U aoknBei otabepr) duvaun F = 130N, 6nwg oto oxnpa:

(B) Na uroloyioBel n emitayuvorn ToU KEVIPou paiag tou Kulivdpou.

(y) Na urodoyioBei 1o pPE€Tpo g oTPoPopirGg TOU KUAIVEPOU oG 1Tpog tov dfova mepLotpodris
TOU O1av 10 KEVIpo padag tou mepvael anod tn Y€on I tou oxnuatog, n omnoia Ppioketat
h = 1m wnAdtepa anod m Séon A.

(8) Na uriodoyiobei 1o €pyo tng duvapng F' kata ) petakivnorn tou kévipou pdlag tou Ku-
Atvbpou artd ) 9éon A ot Séon T kat va deiete 611 auto ooutal pe ) PetaBoAn g
HNXAVIKAG EVEPYELAS TOU KUAIVEPOU KaATA Tn Petakivnon aut).

Aivovtat: srutdyuvorn Bapuntag g = 10m/ 52, port) abpdvelag Tou KUAIVEPOU ®G IPOG TOV
1
agova replotpopnig tou [ = §M R?
Enavafnnuxég aveianquieg Eetdoeig - Ioufinge 2009

MuixdAng E. Kapadnunrpiou 42 http:/ /www.perifysikhs.com



4.21.

4.22.

duowkr) I Aukeiou 2016-2017 60 Zet AOKIOE®V

®¢Aoupe va PETPHOOUHE MEIPAPATIKA TNV AYVeotn portr) adpavelag diokou padag m =
2kg xat aktivag 7 = 1m. Ta to okorod autd adrjvoupe tov 6i0Ko va Kulioel Xopig
oAioBnon oe kekApévo erminedo ywviag ¢ = 30° Texvoviag amno v npepia. Awaru-
ot®VOUE 0Tl 0 8lokog dlavuet v anootaon = 2m oe Xpovo t = 1s.

(a) Na urtoAoyioete ) por] adpdveldg tou wg IPog tov dfova 1ou §iépxetal amno 1o KEVIPO
padag tou kat eivatl KAOBetog oto erinedo tou.

ArTIALOZ

Alorog

(B) Ao v Kopudr] TOU KEKAPEVOU EMIESOU arjvovial va KuAioouv tautdoxpova dioKog
kat daxktudiog 16tag padag M xat idiag axtivag R. H poru) adpdveiag tou Siokou eivat

I = §M R? xat wu daxktwudiouv I, = MR? wg rpog toug afoveg Tou Siépxovial aré
1a Kévipa padag toug Kat eivatl kabetot ota emnineda toug. Na urmoloyioeste oo arno ta

oOpata Kiveltat pe ) PeyaAutepn Emtdayuvor.

Zuvbéoupe pe KATAAANAO TPOTIO Ta KEVIpA Padag TV dUo otepe®v, OMKOG @AIVETAL KAl OTO
oxfpa, pe paBdo apeAntéag palag, n oroia dev eprodiletl v reploTPoPr) TOUG Katl Hev aoKel
1p18ég. To ovotnua Kulietatl oto kekApévo eminedo Xwpig va oAtobaivet.

K,
(y) Na umoloyioste 10 AOY0 TOV KIVITIKOV EVEPYEIDV e orou K7 1 KIVNUKI] eVEPYELA TOU
2

dlokou kat Ky n Kivnukn evépyela tou Saxktudiou.

(8) Av n pdada xabe otepeou eivar M = 1,4kg, va unodoyioete tig Suvauelg mou aokei n
paBdog oe kABe owpa. Na oxedidoete TG 10 TTIAVE SUVAPELG.

Aivetau: g = 10m/s>
Havedfnquieg Efetdoeg - Mang 2010

ABapnig paBdog prikoug 3d (d = 1m) propet va otpépetal yupm arod opigoviio agova, rmou
etvatl kabetog os autnv kat digpxetat ano o O. Z10 akpo A 1ou BpiloKetal o anootaon
2d arnd 1o O urnapyetl onpelakn pdda my = 1lkg kat oto onpeio T, mou PBpioketat oe
artootaon & a6 o O éxoupe emiong onpelakrn paga mr = 6kg. Zto dAdo dxpo ng
pdBdou, oto onpeio B, givat avapupévn tpoxadia pdadag M = 4kg ano wmv oroia
kpépovtatl ot padeg my = 2kg, mo = m3 = lkg. H tpoxaldia propei va mepiotpégetat
YUpe anod ddova O

(a) ArobeiSte 611 10 cUoPa 1opportel pe ) paBdo oty opigovia Séon.

KoBoupe to O'B, mou ocuvdéet tnv tpoxadia pe tr paBdo oto onpeio B.
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(B) Bpeite ) ywviakn srmutdyxuvorn g paBdou, otav autr oxnuati¢etl yovia 30° pe v kata-
KOPU(DO.
'Otav 1 onpetaky) paia m 4 @Tavel 0To KATOTATO ONHEio, OUYKPOUETAL ITAAOTIKA HE aKiv T
onuelakr) pada my = bkg.

(y) Bpeite 1) ypappikn taxutnta tou onpeiou A apéomg Petd ) Kpouor).

Zmv apyxiky idtadn, otav n tpoxadia pe ta oopata ivat depévn oto B, kdBoupe 10 vijpa
rou ouvdEel Petady ToUg Ta oWPRATA Mo KAl M3 Kal avukadiotoupe tny ma pe pada m.

(8) Ildon mpémet va eival n pada m, oote 1 paBdog va dlatnprjoet TV 100PPEOTIiA TG KATA T
dlapkela meploTpoPng g TPOYaAiag ;

Ta vApata eivat aBapry, tp1Bég otoug agoveg Sev urdpxouv Kat to vhpa dev oAobaivel ot
tpoxadia. Aiverat: g = 10m/ s?,kat n port) adpdvelag g tpoxariag wg rpog afova rmou
MR?

Siépxetat and o kévipo g [ = ——

2
Havedfnquieg Efetaoeg - Mang 2011

Asgia opiddvua oavidba prkoug L = 3m kat palag M = 0, 4kg apBpovetal oto Akpo tng
A oe katak6puPo 10ixo. e amnootaocn d = 1m amod tov 1oixo, n oavida otnpiletal wote
va dlatnpeital opigovua. I8aviko aBapég sdatpto otabepag & = 100N/m ocuvdéetat
HE TO €va AKPO TOU OToV ToiX0 Katl 1o dAdo oe owpa X1 pdadag my = 1lkg. To ehdatfjpilo
Bploketatl oto UOIKO TOU PNKOG, 0 Afovdag tou eivatl op1dovtiog Katl HiEpxetat anod to
KEVIpOo padag tou owpatog 1.

To kévipo padag tou owpatog X1 Bpioketal o anootaon d aro Tov T0iX0. T OUVEXELd, AOKOUE
oto oopa X1 otabepry opigdvria duvapn pérpou F' = 40N pe katevBuvor npog to addo akpo T
g oavidag. ‘Otav 1o owpa 1 dravuoetl anootaon s = Hem, 1 SUvapn navel va aoKeital oto
o®Pa Kat, Otn OUVEXELD, T0 OMIA EKTEAEL ATTAT] APHOVIKY] TAAAVIROT.

(a) Na urmoloyioste 10 MAATOG TNG ATALNG APHOVIKAG TAAAvVI®Oong rmou Ja eKTeAE0EL TO OOPA
z1.

(B) Na sxkgppaocete 10 pérpo g Suvapung F4 mou déxetal n oavida arnod tov 10iXo oe ouvdp-
OonN HE TV ANOPAKPUVON ToU oopatog X1 kat va oxedldoete v aviiotolXn ypadiKy
apdotaot).
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L >

Katd pnfkog g ocavibag ard to dakpo I' kiveitat oopa 2 pdlag me = lkg pe taxvuta
vy = 2v/3m /s. Ta 800 cwpata CuyKpPOUOvVIal KEVIPIKA Kal eEAACTIKA, Otav 1 aropdkpuvon
Tou oopatog X1 eivat z1, 6rmou x1 > 0. To oopa X1 petd v Kpouor) TAAavVI®VETAL HE TO PEYIOoTOo
duvatod mAdatog.

(y) Na Bpeite tv anopdkpuvon 2.
(8) Na Bpeite petd anod moco Xpoviko Stdotnpa anod 1 OTyHr) g Kpouong ta duo oopata Sa
OUYKPOUOTOUV y1la deutepn) (opda.

Bewpoupe Jetikn) ) Qopd NG aropdkpuvong mpog to I'. TpBég ov dpbpwon kat oto
urootipiypa Sev undpyxouv. Aivetat: ermtayuvon Bapumtag g = 10m/ s2.
Enavafnruxég Efetaoeig- Iovvng 2011

4.24. Tupnayng opoyevg diokog, pagag M = 2v/2kg xat aktivag R = 0, 1m, eivat ripoode-
depévog oe 18aviko edatplo, otabepag k = 100N /m oto onueio A xat 10opporei Ave
oe KeKAPEVO erminedo, Tou oxnuartidel yovia ¢ = 45° pe 10 op1dovtio emninedo, 6NI®G 0To
oxnua. To eAdatrpto eivat mapdAAndo oto KekATPEVO eminedo kat o a§ovag tou eAatnpiou

aréxel arootaon d = — aro 1o kevipo (O) tou diokou. To dAdo Akpo tou edatnpiou

gival otepe@évo akAovnta oto onpeio I,
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(a) Na uroldoyioste v emMPKUvVOrn 10U eAatnpiou.

(B) Na uroloyioete 10 PETPO G OTATIKIG TPBG KAl va MmPoodlopioete v Kateubuvor) ng.

Karmowa otypn 1o sAatpilo koBetat oto onpeio A kat o 8iokog apéomng Kudietal, Xopig va
oA100aivel, KaTd PHKOG TOU KEKATPEVOU £TIITESOU.

(y) Na umnoldoyioete tnv emtaxuvon tou Kévipou padag tou Siokou.

(8) Na urtoAoyioete ) otpopopur] 1ou H10KOU @G IPOG ToV Afova IEPIOTPOPNS Tou, OTav 1o
KEVTpo 1dadag Tou £xet petaknBel kata Sidotmpa s = 0, 3v2m o 61evBuvon tou KerAL-
pévou erurnedou.

Ativovtat: 1 porty abpdveilag opoyevoug cuprayous diokou wg mpog afova mou Sigpxetat
KkdBeta amnd 1o kévrpo ou [ = §M R?, 1 erutayuvon g Baputntag g = 10m/s?

Enavafinnuxég Efetaoeig- ITovvng 2012

4.25. Opoyevrg paBdog AT prkoug L = 4m xat padag M = 3kg, propei va mepiotpépetat
XOPIg TP1BEG YUP® Ao KATaKopUpo Agova rmou diEpxetat amno to onpeio mg O, 1o oroio
an€xel arootaon L; = 1m aro to akpo A. Zto axkpo I' g pdBdou £xoupe kKoAAnoet
onuelakn pada my = 2kg, eve oto onueio A mou arexet anootaocn Ly = 1,8m amnd
10 onpeio O, eivat depévo aBapég Katl P €KTATO VIPA TTOU £ivatl TUAYPEVO OTO HIKPO
auAdkt Smng tpoxadiag aktivag r. Ztnv mepipepela g tpoxadiag aktivag R = 0, 1m
eivatl TuAtypévo aBapég Kal Pr eKTAto Vijpd, oto AdAAo AKPO Tou oroiou eivatl Hepévo
oopa patag my = lkg. To ocvotpa otnv apxr] 10OPPOTITEL.

P L/2 -
(0] K
Ao
L1 L.
-
ms Uo%

(a) (al) Na uroAoyiotouv ot duvdalielg ou ackouvial oty pdBdo kat va Ppebei n axtiva r
TOU PKPOU aUAAKIoU 1§ S1mArg tpoxaliag.
(a2) Na Bpebei n porry adpdvelag tou cuctPATOg PABOOU - OMPATOS M2 , ®S IIPOG TOV
agova meplotpoPrg.
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(B) Karowa ouypr) 1o vijpa nou ouvoeet tnv paBdo pe tv tpoxadia koBetat, omote 1 paBdog
padi pe 10 ooOpa mou sival oteEpe®@PEVO OTO AKPO NG apXilel va mepiotpéetatl oto ertinedo
TOU OXI1ATOog KAl T0 ompa padag mi apyidel va Katépyetal meplotpePoviag v tpoxadia,
H£0® TOU TEVIOHEVOU VHIATOG TTOU 8ev 0A1o0aivel oto auldxkt tg. Na uroloyioete:

(B1) Tnv yeviakr €mrayxuvorn g tpoxXaiiag kat ing pdaBséou tnv otiypn mou KroBetat 1o
vApa.
(B2) To pérpo ng tayutntag tou oopatog mi,otav da éxet Setudiytel vijpa prkoug | = 2m.

(B3) Tnv taxuta 10U COUATOS Mgy OTO AKPO TG PABSOU TV OTlyHI] ITOU @TAVEL OV
KAtakopudn 9¢orn yia nmpwin @opd.

(y) 'Otav n paBdog @racel otnv KatakOpudn S¢on, ouyKkpoustal MAAOTIKA He onpelakn pdda
m3 = 11kg, oroia Kiveitat opi{ovtia pe taxvutta vy He gopd mmpog ta 8e§ia. H ouykpou-
on yivetat oto kévipo K tng pdBdou. Apéowg petd v ouykpouor 1 pdaBoog £xel popd
TIEPLOTPOPIS avIiBeTn NG ApX1KNG Katl akivhronoleital ottyptaia otav yivel opigovria. Na
unoAoyioete :

(y1) To pétpo ng orpodopung g pabdou eAdyiota mpiv 11 CUYKPOUOT).
(y2) To pérpo g taxutntag vg.

Aivetar g = 10m/ s2. H porrj adpaveiag mg pdBdou g mpog afova mou Siépxetat amo
10 KREVIPO padag tng sival I, = %M L?, evé n por) adpdvelag g SutAng tpoxaliag sivat
I pox = 0,09kgm?.

4.26. Aivetal ouprnayng, opoyevig KuAwvdpog padag M kat aktivag R. Agrjvoupe tov KUAW-
0po va rulioel xwpig oAioBnorn, uno v enidpaon g Paputntag (pe ermraxuvon g
Bapuwntag g), mAve oe KEKAPEVO erinedo yoviag @, Onwg @aiverat oto oXnpa 1ou
akoAoubBeti:

P

(a) Na urnodoyioete v ermtdyuvorn) tou KEvipou paiag tou Kudivbpou. O afovag tou Kuliv-
6pou diatnpeitat opidovriog.

(B) Aro 10 £00TEPIKO AUTOU TOU KUAIVEpoU, ou €xel UWog h, apaipoupe mArpwg éva opoa-
goviko KUAWSpo axktivag 7, 6rou r < R, onwg arnewkovidetal oto napakdte oxrua: Na
arnodeigete o1 ) por) abpdvelag Tou KoiAou KUAIVEpOU, &G IPOg TovV agova Tou, IToU IIPo-
KUTTTEL PETA TNV APA{PEDT] TOU £0RTEPTIKOU KUAIVOPIKOU TUNATOG, £ivat:

1 4

,
Ieon = ~MR%*(1 — —
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Ztn ouvéxela Autaivoupe 1o KUAVEPIKO THNIA TTOU aPalpEoale Kal T0 EMAvVATOrio0sToulie
ot 9€on ToU, 0UTRG MOTE va epapiodel aroAuta pe tov Koido kKUAvEpo xwpig 1pBég. To
VEO oUOCTNPA TIOU IPOKUITIEL aPr)veTal va KUAiocel Xopig oAioBnorn, uno v emnibpaon g
Bapuintag (pe ermtaxuvon g Papuintag g), oto 1610 KeKAEVO eminedo, ONOG @aivetatl

OT0 MAPAKAT® oXNua:

(y) Na vrnodoyioete v ermtaxuvor) Tou KEVIPoU padag tou oUoTHAToS.

R
(8) Otavr = 3 va urtoAoyioete, oe KAOe XPOVIKY OTIYHUn TG KUALONG OTO KEKAEVO £TTinedo,

10 AOYO 1§ PETAPOPIKNAG TIPOG TNV MIEPIOTPOPIKI] KIVNTIKL] EVEPYELA TOU OUCTHHATOG.

O 4&ovag tou ouotfjpatog datnpeitat rdvia op1goviog.
Aivovtat : H por) adpaveiag I oupriayoug Kat opoyevoug Kudivopou padag M kat axktivag

R, wg mpog tov agova yupw aro tov oroio otpedetat: [ = iM R%. 0 éykog V evég oupriayoug

kUAivBpou aktivag R xat Uyoug h: V = mR2h.
Havedfnquieg Efetdoeg - Mang 2013

4.27. Aertr), Aakaprn Kat opoyevhg paBdog Al pfikoug L = 2m kat palag M = 5, 6kg
1oopportei pe ) BorBsia 0p1¢oviiou vIpatog, U EKTATOU, TTOU OUVOEETAL OTO PECO TG,
onwg @atvetat oto oxnpa. To akpo A g paBdou ocuvdéstat e apOpworn oe KATaKOPUPO
toixo. Atvetat: nuo = 0,6 kat cuvep = 0,8

(a) Na nipocodiopicete ) Suvaun F rou b8éxetal n paBdog ard v apbpwon.

1
Mikpry opoyevr|g opaipa, pdlag m = 0,4kg xat axtivag r — %m Kulietal xopig oAlobnon,

£xovtag ektodeubel katd pnkog g paBdou aro to onueio K mpog to dxpo T.
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|

(B) Na Bpebel n yoviakn erutdyuvon g opaipag Katd v Kivnon g ano 1o K péxptto I.

(y) Me 6ebouévo ot n opaipa @raver oto dxpo I', va Bpeite ) oxéon mou meplypddetl v
TAON TOU VHIATOS O OUVAPTNOT) HE TNV anootacr ToU ONHEiou enadng g opaipag pe
paBdo, arod to onpeio K.

Agou n ogaipa £xel eykatadeipetl ) paBdo, koBoupe 1o vijpia. H pdBdog otpédetatl oe kata-
KOPUQO erminedo yupw arod opiddviio agova, o oroiog diEpxetal amo 1o Akpo g A, X0pig Tp1BEg.

(8) Na uroldoyioete Tov pubpoO PeETaBoANG NG KIVNTIKAG EVEPYELAS TG paBdou otn déon oty
ortoia 1 pdBdog oxnpatidel yovia @ pe v Katakopudo mou S1€EPXETAL Ao T0 AKPOo A, Onwg
OT0 MAPAKAT® OXNud.

AeUtepn Aemtr), AKAUITn Kai opoyevrg paBdog AA, prkoug L' = L xat patag M/ = 3M
eivat apOpepévn kat autr) oto onpueio A yupw aro tov 1610 agova neplotpodrng pe v paddo AT
H pdBdog AA ouykparteitat akivntrn, pe KatdAAnAo pnxaviopo, oe 9€on onou oxnpatilel yovia
@ 1€ TOV KATaKOpudo 10iXo 6rwg oto oxnua. Ot o paBbot cuykpovovial Kat TautoXpova o
pnxaviopog edeubepwvel 1 pdBdo AA, Xwpig anwAela evépyelag. Ot paBdot petd trv Kpouorn
KLvOoUVIdl oav €va ooud, Xopig tpiBég. O Xpovog tng Kpouong dewpeital apeAntéog.

() Na uroloyioete 10 TIOCOOTO ATOAEIAG TG KIVITIKHG EVEPYELAS TOU OUCTIHATOS KATA TNV
Kpouor.
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'‘OAgg 01 KIVN0g1g TIPAyHatonolouvial oto 1610 Katakopudo eriredo.
Aivovtart :

e H porj adpdveiag I, Aertrig opoyevoug pdBdou pagag M kat prikoug £, og 1pog agova

1
rou S1€pXetatl amo 1o éva g akpo Kat eivat kabetog oe autr): I, = §M L?

e H porj adpaveiag Iy, opoyevoug opaipag padag m kat aktivag r @g 1mpog agova mou

2
Siépxetatl and 1o kévipo pagag mg : Loy = “mr?

5

e g=10m/s?
HaveAfnvieg - Iovvng 2014

4.28. Acrir) opoyevig pdBdog AT prikoug L = 1, 5m kat padag M propet va otpépetal Xopig
1p181] YUpw arod opigoviio agova kdabeto oe autr, o oroiog Siépxetat aro onpeio K ng

paBdou kat aréyel ano o akpo I' andotaon d = G Zto dkpo I' tonoBetovpe ocopa

patag m = 3,2kg apeAntéov diaotdosmv Kat T0 oUCTNA 100PEOTIEl e ) paBdo oe

optovtia Séon.
. —1

A K r

Na urmodoyioete :

(a) ) pada M ng paBdou kat 1o pérpo g Suvapng rou dexetat n pabdog artd tov afova.
(B) tn portry adpdavelag tou cuotuatog paBdog — CHOHA GG IIPOG TOV ASova MEPIOTPOPS.

Anopakpuvoupie 1o oopa paiag m kat ) ouypn ¢ = 0 agprpvoupe ) pdBdo eAetbepn va mept-
otpadet ano v opi¢ovria Yéor. Na urtoAoyioete:

(y) to pérpo g Y®VIaKNAG ermrayxuvong g pdbdou ) ottypn) £ = 0

(8) 1o pérpo g orpodopurg NG PABdoU, Otav AUt OXNUATI(EL e TV ap)X1KL) g opiloviia
9¢on yovia ¢ (npe = 0,7 ) yla ipotn gopd.

Aivovtat :

e 1 porr] adpdvelag tng pdBdou wg rpog agova rou diEpyetal and 1o KEvipo padag g Kat

eivat k&Betog otn pabdo : Iy = EM L?

e g=10m/s?

IaveAfnvieg Ouoyevov - Tentéubpne 2013
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Aerttr), araprn Kat wooraxfg paBdog AB prkoug L = 1m kat pdlag M = 3kg, pro-
pel va otpégetal Xwpig 1p1Bég oe KatakOpudo erinedo yupe aro opigdviio dfova mou
diépyxetat anod onpeio O autng, eivatl kaBetog ot pdBdo kat angyel amno 1o akpo g B
arootacn OB = d = 1 Y10 péoo K tng paBdou kat oto akpo g A otepemvoupie SU0
opalpibia padag my Kat me avtiotoixa, orou m; = m2 = lkg. Aivoviag KatdAAnAn
®Onon 10 oucINPA TEPIOTPEPETAL KAl XTUTIA Of KATAKOPUGMO TOIXO0 1€ To AKpo A, In
otlypr) mou n paBdog oxnpatidetl pe to opi¢ovio eminedo yovia 9, 1étola wote nub =
0,83 (oxnna 6).

4
1
i
1
J
200

P N i
e

:h

e

ANUNRURRARKARARNNNNASY

Ixnua 6

(a) Na umoldoyioete ) portr] adpdvelag Tou cuotpatog paBdou - opalpdi®v ®G mPog Tov
agova meplotpoPrg.

(B) Na uroloyioete 10 PETIPO TG YOVIAKNAG TAXUTNTAG Wo TOU ouotijpatog pdBdou- opaipidiov
APE0®OG PETA TNV KPOUOT], OOTE AUTO va EKTEAECEL OPLAKA AVAKUKAMOT.

(y) Kata v xpouorn pe TOvV 101X0, T0 IOCOOTO ANMMAEI®V TNG KIVNTIKIG evépyelag eivat to
75% NG KWNTIKNG EVEPYELQS TOU oUOTNHATOS paBdou-opaipidiov mpv v Kpouorn. Na
uriodoyioete ) PetaBoAr) g OTPOPOPHIG TOU CUCTAIIATOS MG ITPOG TOV ASova IEPIOTPOPTG
TOU KATd TV Kpouor).

(8) 'Otav 1o ovonua paBdou-opalpidiov mepvd amo v opidoviia S¢on yla potn @opd, va
UTTOAOY10ETE TO PETPO TOU Ppub0U PeTaBoALG TG OTPOPOPHNS TOU oPalpiSiou Mg &G P0G
Tov agova 1ou diépyetatl arod to onpeio O (oxnpa 7).

-3 | "
Z ! *
= ! <
= i \
~ | 1
Z | *
# I \
- 1 1
? B | m'] m2 1
A =5 % o)
Z O K
> |
< |
“

Ixnua 7
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Aivovtat :
e g=10m/s?
e 1 portf] abpaveilag g Asming pdBdou wg rPog agova 1ou SiEpxetal arod 1o KEVIPo paiag
g Kat eival kabetog otn pasddo : I, = EM L?

Iaveffnvie¢ Eonepwaov - Iovvne 2014

L
4.30. Mua oomtayxng Sokog AB arotedeital and §uo opoyevr) tpnpata AK kat KB, pnkoug 3

10 KaBéva, pe pdleg my = dHmg rkat my = 0, 5kg, avtiotoixa.Ta koppdtia avtd eivat
KOAAnpéva petadu toug oto onpeio K, wote va oxnuatidouv ) 6oxko AB purfikoug L = 1m.
H 6okog 100pporei oe opidoviia 9€or, pe 10 dkpo g A va otnpiletal otov toixo péo®
apBpwong, eve 1o péco g K ocuvdéstal pe 1ov 101X0 e oxowvi mou oxnpatidel yovia @
= 30° pe ) 60ko.

>
ALTALATAREARARRRARANA

(a) Na uroloyioete tig Suvdapelg rmou 6éxetat ) H0KOG Ao o oxovi Kat tv apbpawor).

Kdmnowa otypn 1o oxowi koBetal kat r paBdog apxilel va otpépetal Xwpig tp1Beg yUpw aro 1o
AaKrpo G A 0€ KAtakOpudo ertirnedo.

(B) Na urmoAoyioete 10 PETPO NG YOVIAKLG EMITAXUVONG NG pABdou og ouvaptnon He ) yovia
9, ou oxnuatidel aut pe v apxikn g 9on (0° < 9 °90°)

(y) Na urnoAoyioete 10 pétpo g Taxutntag tou dkpou B’ tng paBdou [’UIB) 0€ OUVAPTN O HE T
yovia 9.

Tn ouypn rou n paBdog £xel otpadet katd yovia 9 = 30°, ouykpovetal MAAoTIKA PE apX KA
akivnto opaipidio apednténv daotdoenmv Kat padag m = ms, T0 oroio opnvoverat oto péco K
g paBdou.

(8) Na urtoAoyioete 10 TIOCOO0TO ATIMAELAG TNG KIVITIKNG EVEPYELAS KATA TNV KPouon.

Aivovtat :

e 1) ermtdyuvon g Baputtag g = 10m/s?
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>
ALELLELRRERARRARAR AN

e portr] adpdvelag opoyevoug Kat toorayoug paBdou palag m kat pnkoug L og ripog agova

kd&Oeto0 oto péco g 1oy = EM L?

1 3
o Nu30° = 3" ovv30° = £

2
Eravafinruxée Havedfnuisg - Iovvng 2013

4.31. Opoyevng 6okog AT pe pnkog L = 3m kat pada M = 6kg @épet oopa pikpov dractdoe-
ov pagag m = 3kg o) 9éon A, yia v oroia woxvet (Al) = L/3. H okog otnpidetat pe
10 AKPO NG A 0 KATaKOpUPo 10iX0 P€ow apbpwong. To akpo I' tng paBdou cuvdestal
pe tov toixo pe aBapég vipa, mou oxnpati¢et yovia @ = 60° pe tov katakopugpo toixo
Kdal T0 ouotnpa 60KOG-omPa 100pporiel oe opidovria déon.
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(a) Na uroAoyioete ) porty adpavelag tou cuotpatog H0KOG-owHRA, GG IPOG Afova Iou
iEpyetal anod 1o akpo A kat eival kabetog oto ertinedo tou oxnpatog 2.

(B) Na umoldoyioete 10 P€TPO TG TACNG TOU VHIIATOS KAt TO PETPOo g SUvapng mou déxetat 1
doxkog ano v apbpwon.

Kamowa ouypr) koBoupe 10 vijpa kat 1o ouotnpa apyidel va otpedetal, Xwpig 1p1Beg, os rata-
KOPUQO erinedo yupw and afova rou Siépxetat arod 1o akpo A g paBdou.

(y) Na urnodoyioete ) Y@VIAKI) ETITAXUVOL) TOU GUCTIIATOG T OTLY L) ITOU 1 pdBdog oxnpatidet
yovia 9 = 60° pe mv apyikr opigéviia 9éon wg.

(8) Na unoloyioete Vv taxUTNTA ¥ TOU OOUATOG PAAG 7 T OTLYHI) ITOU T0 oUoTpd S0KOG-
oopa SiEpYETal yia POt opd amnd IV Katakopuon Séor).
Atvetat:
e porr] abpdavelag opoyevoug paBdou padag M kat prkoug L, wg ripog agova rou diépyetat
aro 1o KEVIPo Padag g Kat eivat kabetog otn pdBdo 1., = ]\4121;2

e 1) ermtdyuvon g Baputntag g = 10m/s?
Iavefinvieg Ouoyevov- Zentéubpne 2015

4.32. Opoyevng tpoxalia 100pporel €Xoviag To vijpa TUALYHEVO YUP® TG ToAAES @opég. H
Pla axpn tou vrjpatog ivat otepempévn oty opodr) O Kat n dAAn oto oopa X, To o1oio
100pPOTTEl KPEPAOHEVO AT KATAKOPUPo 18aviko edatrpto otabepdg k = 40N /m, mou
eival otepe@PEVO oty opodr], Orwg eatvetal oto Xxnpa 10. H pdda ng tpoxaliag eivat
M = 1,6kg, n aktiva tng R = 0, 2m. H por} adpdveiag tng tpoxadiag, wg rpog agova
oU €ival KABeT0g 010 erinedo Ing Kait o omoiog HiEpyeTal anod 10 KEvipo paldag, wng

bivetat aro ) oxéon [ = §M R%. To oopa = 9ewpeital onpelakd avikeipevo pagag
m = 1,44kg. To vijpa Kat to eAatr)plo £Xouv apeAntéeg padeg.
(a) Na uroloyioete ) SUvaprn OV AOKEL TO EAATIP10 OT0 oOUA .

Kamota xpovikr) oty kKoBoupe 1o vijpia rmou cuvdeet v tpoxadia pe 1o copa X, Kal 10 oopd
Z apyidel va exteAdel anmdr appoviky taddvieon. Tn xpoviky ouypr) ou pndevidetat n otypiaia
TaXUTnIa T0U OMPATog X, yid MpoTn (opd, T0 KEVIPO Palag tng Tpoxaldiag €xel petatoriotel
Katakopuga katd artdotacn h. H avtiotaon tou aépa Sewpeital apedntéa kat to vijpa dev
oA1o0aivel oto auddxkt tng tpoxaiiag.

(B) Na uroAoyioete v KatakopuPn petatoruor h g tpoyadiag.

(y) Na ypayete mv e€iomon g AropaKpuUvong tou oOPATo§ & 08 GUVAPTIOL HE TO XPOVo,
Sewpoviag ot n tpr) ¢ = 0s avuotoiyel ot XPOVIKY| OTy}L) ITOU KOMNKE TO VIjHa Kat Ot
1 POPA ATIOPAKPUVONG TOU OOUATOS X TIPOG Td TTAVR £ival JeTKT).

(8) Na uroloyioete 10 PETPO NG TAXUTNTAG TOU KAT® AKpou I' tng tpoxadiag, otav 1o KEVIPO
nadag g tpoyadiag éxel petatortiotel KatakOpupa Katd anootaor h.

Aivovtar: 1 emtdyuvon g Bapuntag g = 10m/s?, 7 = v/10 ka1 72 = 10 (mpooeyyiotikd).
Eravafnruxéc ITaveffnuvieg - ITovvne 2015
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///////{)//////////////////////

r
IyAua 10

4.33. A0 10 £00TEPIKO AKPO A e£vog nuiopaipiou aktivag R = 1,6m , aprjvetat va KuAnoet

R
pla ouprniayng pikpn ogaipa pdatag m = 1,4kg, xkat aktivag r = 3 To nuogaipio

eivatl fubiopévo oto £dagog, OTIOG @aiverat oto Zxnpa 3, Kal n Kivnon g opaipag
yilvetal xopig oAicOnorn.

IXApa 3

(a) Na ekppdosete ) otatiky) 1p16r) T ou ackeitat ot opaipa o CUVAPTH O HE TO CUVNHITOVO
g yeviag @ rou oxnuatiderl n aktiva OI tou nuiogatpiov pe v eubeia AE g erudpdaveiag
Tou £ddagoug.

(B) Na uroloyioete v kabetrn dUvaprn MOU aoKel 1] NUIOPAIPIKY ETIPAVELa Ot odaipa otav
auty) Bpioketat oto onpeio I' dorou ¢ = 30° (Exnpa 3).

Mia dAAn ogaipa, 6pola Pe v IPonyouevr), EKTOLEUETAl ard 10 KATOTATO onpeio A tou nut-
opaipiou pe taxuuta v = 6m/s kat Kulietatl xepig 0AioBnon oto e0wEPIKO ToU pe Kateubuvor)
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10 akpo E (Zxnpa 4).

(y) Na urnoloyioete 1o 1€yioto Uyog and v ermddaveia 1ou £6apoug rou da @taocet n odpaipa
Katd v Kivnon mg

A 0 E

IXAua 4

(8) Na umoloyioete 10 pubPO PETABOANG TNG KIVNTIKING EVEPYELAS KAl TO0 pUOPNO 1eTaBoAng
NG OTPOPOPHIG TNS oPaipag, apPéomS POAIS AUt XACEL TV eMAdI] PE TNV EMPAVELD TOU
nuogaipiou oto onpueio E.

Aivovtat: 1 portr) adpdveiag g oPpaipag wg rpog agova nou Siépxetat arnod 1o KEvipo paiag
2
Ie = gmrz Kat 1 erurdyuvon g Bapumrtag g = 10m/s? .

Haveffnvieg - Mang 2015

4.34. Opoyevrg diokog 1 éxer pala M; = 8kg xat aktiva Ry = 0,2m. Zto onpeio B g

Katakopupng Stapérpou tou §iokou, mou aréyel anootaocn d = BTRl ano 1o op¢oviio
erinedo, eival otepewpévo opigoviio aBapég un exktato vipa (1). To dAAo dxkpo A tou
vrpatog (1) eivatl akAovhta otepe®évo, Omeg @aivetal oto oxnua 4. ipe aro mv
niepipépeta tou diokou X1 eivatl tudtypévo moAAég popég dAAo deutepo aBapég pn eKtato
viua (2), 1o oroio digpxetat anod tpoxaldia X2, palag My = 2kg kat aktivag Ry = 0, 1m.
Yto dAdo dxrpo tou vhpatog (2) eivat ouvdedepévo ocopa 3, palag M3 = lkg. To
ovotnpa apyika toopporei. To tprpa I'A tou vijpatog (2) eivat opi{ovrio.

(a) Na uroloyioete to pérpo g tdong rnou ackei to vijpa (1) oto dioko 1.

Tn xpovikn ouypn tg = 0 1o vhpa (1) kéBetat. To copa L3 ratépxetat pe emtayuvon. H
1poxadia £2 apyilel va meplotpédetal, Xopig 1pBeg, yupm ard tov agova g kat o iokog X1
apyidel va kuAietal, Xopig va oAtoBaivel, mave oto opiovtio eminedo.

(B) Na uroloyioete T0 PETPO TG EMITAXUVONG TOU KEVIPOU pdadag Tou diokou Z1.
(y) Na urnodoyioete 10 PETPO TG OTPOPOPULG TG TPoXaAiag X2 tn Xpoviky otypn) ¢ = 1s.

(8) Na urtoAoyioete ) petaBolr] g PapuTikhg SUVANIKNAG EVEPYELAS TOU 0OPATOg X3 yia v
Kivnon Tou amno 1 Xpoviky ouypn o = 0 €og ) xpoviky otypn ¢ = 1s
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TyApa 4 2,

Aivovtat: n porr] adpaveiag tou diokou wg pPog tov dfova meplotpodng Iou digpyetat

aro 1o kévipo padag wou I = §M1R%, n por) adpaveiag g tpoxaldiag wg mpog tov agova

TIEPLOTPOPIG TTOU SiEpYETal armo 1o KEvpo pddag tou I = %MgR%, 1) ermtayuvon g Paputntag
g = 10m/s?

Na 9swproste ot : 1 P11 ToU vriipatog (2) tdoo pe 1o Sioko L1, 600 Kat pe v tpoxalia
X2, elval apretd peyddn oote va pnv napatnpeitat odiodnorn. Katd i Sidpkeia 6dou tou
(PavopEvou, o 810K0g rapapével oto optdovtio eminedo, XWPIS va cuyKpouUetal pe v Ipoxadia.
O &Zovag nieprotpodr|g tou diokou Hev aAddlet kateubuvor) , Katd ) S1apKed g Kivnong tou.
To oopa 3 £xet apedntéeg diaotaoelg. H avtiotaon tou aépa eivat apeAntéa.

Eravafnruxée ITaveffnvieg - Iovvne 2016

4.35. H opilovuia kat opoyevng paBdog AB tou napakdt® oxnupatog, £xet pnkog L = 0,6m
kat pala M = 3K g. Zta dxpa g pdBdou, £xouv otepenbei o opaipidia apeAntémv
dlaotaocenv palag m = 0,5K ¢ to kabéva. H pdBdog propei va meplotpédetal yupwm
Ao KATaKopudo AETTO OMAN VA, TIOU TIEPVA ATIO TO KEVIPO TG KAl £Xel apeAntéa pada
KAl aKtiva. 10 oAnva £€Xel Ipooappootel, otabepd, opoyevng KUAvopog padag My =
1K g xat aktivag R = 0,2m. T'Upe amo tov KUAWOpo eivatl TUAYPEVO TIOAAEG (POPES
Aerto, aBapég vipa otabepou PNKoUG, otV eAeUBepr AKPN TOU OTI010U avaptatdl PEoR
aBapoug Tpoxaliag, TToU PIOPEl va TIEPIOTPEPETAL XRPIS TPBEG, £va oapa X padag my =
1,25Kg. Apxikd 10 oopa £ kat 1o ouotnpa (paBdog, opalpidia kat kKUAvEpog) eivat
axkivnta. Tn xpovikn ouypn ¢t = 0 1o oopa £ agrjveratl va KivnOel Katakopupa Kat 10
ouotnua $evd va meplotpéPetat, eve to vijpa dev oAobaivet.

Na unoAoyioete:

(a) Tn ouvoAikr) porr] adpdvelag TOU CUCTATOG TIOU arnoteAeital ano 1 paBdo, ta opalpidia
Kat tov KuAtvopo.

(B) To pETpo NG Y®VIAKIG EMTAXUVONG TOU KUAivEpou.
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(y) To pérpo g TAoNG TOU VIPATOG IOV aoKel To vrjpa oto oopa Z.

(8) Tnv xvnuKr £vEPYEla TOU OUOTHATOS AOY® TIEPLOTPOPTG, T XPOVIKY OTIYHT) ¢ KaAtd Vv

ortoia to ovotnua £xet exktedéoet N = o MEPIOTPOPES.
s
(€) To Vvwog h katd 1o ortoio £xel KatéAOel 10 oA T Vv MAPATIAV® XPOVIKIY] OTyyr) ¢1.

1
Aivovtat: H pornry adpdveiag g paBbou wg rmpog tov agova replotpodng g Ie, = EM L2,

n por} adpdvelag tou KUAivbpou g mpog tov agova mepotpoPng U Loy, gk = 5M KR%( Kat
g = 10m/s>.
Eravafnruxéc Ilaveffnviec [Iafaid ovotnua) - Iovvne 2016

4.36. ropa X, pddag m = lkg, eivat 6epévo oto KAT® Akpo 16avikou edatnpiou otabepdag
k = 100N/m. To mdve axpo tou sdatnpiou sivat otepeapévo oe akAGvnto onpeio otnv
KOPUQT] KeERAPEVOU erurédou, ywviag kAiong ¢ = 30°. To tufjpa BT tou kekAipévou
erurnedou elvat Agio. Opoyevrg KUAwSpog pdlag M = 2kg xkat aktivag R = 0,1m
ouvdéetal pe o oopa X pe ) Ponbesia aBapoug vriuatog mou dev ermpnkuverat. O
agovag tou Kudivdpou sivat opigovriog. To vrpa kat o aovag tou edatnpiou Bpiokoviat
otV i161a eubeia, ou eivatl mapdAAnAn oto kerkApévo emtinedo. To ouotnPA TOV COPATOV
100pPOTIEl OTI®G aivetal oto oxnua 5.

(a) Na uroloyioete T0 PETPO TG TACNS TOU VHIATOS KAl TNV EMPINKUVOL TOU €Adtnpiou

Tn xpoviky ouyprn ¢t = 0 xkoBetar 1o vijpa. To oodpa I apyidel va extedel amdr) appovikn
Taddavioon Kat o KUAwdpog apyilel va kudictal xopig oAioBnor).

(B) Na ypayete v e§iowon g duvapng eravadopdg yla 10 oopa £ 08 ouvAaptnorn He 1o
XPOvo, Jempmviag g SETIKL @opd TV IPOG Td MAVE,0NOG @AiVETAl 0To oXIHd.
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12
(y) Na uroAoyioete 10 PETPO TG OTPOPOPHNG TOU KUAIVEpou, otav Sa €xet dSaypaper N = —
us

TMEPLOTPOPEG KATA TNV KIVNOI) TOU OT0 KEKAIEVO ETUITESO.

(8) Na vuroldoyioete 10 pubpo petaBoAng NG KIVNTIKHG £vEPYElAG TOU KUAivdpou, katd v
K1V 01 TOU OTO KERATPEVO €MNEeSO, T XPOVIKY) otypn ¢ = 3s.

Aivovtat: n emtdyuvon tng Baputntag g = 10m/s?. H porrj adpdvelag opoyevoug Kudivépou
1
®G TIPOg Tov afova tou I, = §M R?,

Iaveffnviec - Mang 2016

“}n“’m i
Uy +mpvz = (

7

Baowkég nnyeg: studydexams.gr - @¢pata [laveAAnviov
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