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1. Ofpa A - Epotjoelg noAAanAng ermAoyng

1.1. 'Evag avbpwriog otéketal 0pB1og mave oe opiloviio €6apog. Av o avOpwriog otabel
0pBO10g 16VOo oto €va o6t tou Sa:

(a) dumrdaoiaotel n duvapn nou aokeitat oto £€dagog kat Sa napapeivel otabepr) 1 ricon.
(B) SutAaciactouv kat n dUvapn 1ou ackeital oto £€6agog Kat 1 1ieon.
(y) Sutdaoiaotel ) mieon oto £€6adog kat Sa napapeivel otabepr n dSuvapn.

(8) mapapeivouv otabepég kat nj SUvapn kat n mieorn oto £dapog

1.2. Emneidr) ta uypa eival aovprieota dev peta8diAouv
(a) tov 6yko toUg.
(B) to oxfjpa toug.
(y) v mieon) toug.

(8) tn pada toug

1.3. H udpootatikn mieon evog uypou rou Ppioketatl oe 10opportia :
(a) sivat i6wa yia kaBe onpeio Tou Uypou, otav autd Ppioketatl péoa oe riedio Paputntag.
(B) eivar pndév oe kAOe onpeio tou uypou, dtav 1o doxeio Pploketal ektog rediou Paputntag.
(y) eSaptdtat ano v atpooPpalpik) rmeon).
(8) aoxkeitatl oe K&Oe oTOLKE1WON EMMIPAVEL TOU UYPOU Kal gival mavia KAOetn o€ auty).
1.4. H ubpootatiky] mieon mou ermkpatel oe onpeio tou mubpéva evog Hoxeiou ToU €ivatl
YEHRATO pe uypo Kat Bpioketat eviog tou nediou Baputntag e§aptdrat anod:
(a) to av to doxeio eivatl avoikiod 1] KAE10TO.

(B) o gpBabov g empavelag tou Tubpéva.
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(y) v rmukvonta tou uypou.

(8) o oxNpa v MAEUPIKOV TOIX®PAT®V TOU doxeiou.

1.5. H udpootatikr) mieon otov rmubpéva avorxtou §oxeiou 1o oroio mepi€xel uypo oe 100p-
portia Kat Bpioketal otnv emeavela g yns

(a) ogeidetatl povo oto PAPog TOU UYPOU TIOU TEPLEXEL TO HOXELO.
(B) eaptdtat amo v atpoopalpik) mieorn Kat 1o BAapog 10U UypoU Iou IepléXet to Hoxeio.
(y) eivat ave§apinin g MUKVOTNTAG TOU UYPOU.

(8) eival mavia kabein otov rubpéva tou Hoyeiou.

1.6. 10 oxnpa gaivetal éva kAeloto Sapaveg doxeio mou eival oxebov yepato pe vepo. Me
P, oupBoAioupe v 1ieon Mou erKpAtel OTOV ATHOOPAPIKO aépa eKTOG Hoxeiou Kovid
otnv or)] Kat pe P tnv 1ieon mou ermkpatel otov naydeupévo agpa péoa oto Hoxeio.
210 MAeUpIKO toixopa tou doxeiou kat oe BaBog h aro v edevbepn ermpavela tou
VEPOU avoiyoupe pia Pikpr) 1pUra, ondte mapatnPoOUHE OTL TO VEPO dev eEEPXETAL KA 1)
otabun 1ou vepou oto doxeio mapapével akivntn. Auto cupBaivel 51011 10XUEL

P |
= i L
h
.",__I P-I:'
o

|

4}
(@) P, = P + pgh (B) P, > P+ pgh W) h >y Y2 > U1

1.7. Xto dumdavo oxnua @aivetatl €va udpauAlkod IECTHPl0. XT0 aplotepd €pBoA0 MIKPNG
dlatopng A; aokoupe pwa duvaun Fi, ordte to 6810 €pBoldo peyddng datopng A,
déxetat duvaun Fhr kat avupaovetat. Ilota aro tig mapakdat® IPOTACELS £ival 00Ot ;

(a) Ot 6uvapeig F1 xat Fy éxouv ioa pétpa.

(B) H duvapn F1 petagépstatl avaddoimtn o 0Ad ta onpeia tou peuotoy, dpa Kat oto £épa6olo
peyaing Siatourng.

(y) O1rmiéoelg Iou ermKpatouVv oto Uypo rou Bpioketatl oe enadr) pe ta duo £€pBoda tou oxrpa-
106 eivat ioeg.

(8) H srurmAéov micon rou nuioupyel n duvaun Fi petadibetatl kat oto €pbolo datoung As.

MuixdAng E. Kapadnunrpiou 2 http:/ /www.perifysikhs.com



duowkn) I Aukeiou 2019-2020 30 Zet AOK10E®V

1.8. X10 oxfpa @aivovral tpia doxeia pe ubpéveg tng 161ag ermPpdvelag mou mePEXOUV to
1610 uypd. To uypo kat ota tpia doyeia £xel 1o 1610 VWog h. IMoleg anod TG MAPAKATO
POTAOoELS €lval OWOTES ;

(a) (B) (v)

(a) H mieon oy smugdvela tou uypou oto doyxeio (a) eival peyadutepr), A0yw peyaiutepng
ermgavelag.

(B) H mieon oto rmubpéva tou doxeiou (a) sivar peyaAutepn, ylati 1o BApog T0U UTEPKEIIEVOU
uypou eivat peyadutepo.

(y) H 6Uvapn oto ubpéva tou Soxeiou (a) eivat peyadutepn, ylati 1o fApog ToU UMEPKEIIEVOU
UypouU eivat peyadutepo.

(8) H mieon oto mubpéva kat tev 1p1ov doxeiwv eivat ida.

(e) To Bdapog tou uypou oto Goxeio (B) eival To PIKPOTEPO.

1.9. Na ermA€Eete 11§ OMOTEG ATTO TIG TTAPAKAT® TIPOTACEIS.
(a) Ta uypd Sewpouvial acuprieota eneldr) Ta POPLA TOUG KATEXOUV otabepeg Yeoetg.

(B) n ubpootatikn micon otov mubuéva evog oxeiou mou meptExel uypo, gaptdtat ard to
epnBadov tou rrubpéva.

MuixaAng E. Kapadnuntpiou 3 http:/ /www.perifysikhs.com



duowkr) I Aukeiou 2019-2020 30 Zet AOKNoe®V

(y) H ubpootatiky mieon, oe éva onpeio evog uypou oe oxeio, e§apratal and v anootaor)
TOU onpueiou amnod tov rubpéva tou Hoyeiou.

(8) Zupopwva pe v apyxr tou Pascal, n petaBoAr] Ing rmieong mou MPOKaAAgital og KATO10
Onueio evog MEPIOPIOPEVOU UYPOU Ao KATIO0 £§@WIEPIKO Aitlo, petadEpetal avaAloiatn

o€ 0Ad ta onpeia Tou uypou.

1.10. To kAe1ot6 Hoxeio tou oxnuatog Ppioketal eKtog Paputikou nediou KAl MEPLEXEL UYPO
nmukvotntag p. Lto épBodo epBadou A aokeital katakopuen duvaun pérpou F. Av P,
P; o1 iéoeig ota onpeia 1 kat 2 avtiotolxa, 10YUeL:

(@) Py =P+ pg(y2 — y1)

B) P = pgn
F
P = P = —
) P 1=
F
P, = P -
®) P 1+ 1

1.11. Ta Soxeio ToU OXHIATOG TEPIEXEL UYPO TTUKVOTNTAG p PéXPt Pdboug h xkatl Bpioketat oe
Baputikod nedio évtaong g. To uypod Bpioketal oe 100ppoITia Kat 1) rieon otV eAeubepn
erm@aveld twou eivat P,,,. H udpootatikn mieon oto onpeio A tou UypouU TOU ATIEXEL Y
aro tov rrubpéva tou doxeiou divetal amod ) oxéon:

(a) Pusp = pgy

(B) Pusp = pg(h —y)

() Posp = pgy + Patm

(8) Pusp = pg(h —y) + Parm
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g

1.12. To doxeio Tou oXATOg eival yePpAto pe uypo Kat Bpioketal oto faputiko niedio ing I'ng.
Zto aBapég €pBolo ep18adou A ackoUpe KAtaKOpudpn duvapn peEtpou F' kat mpokadouvpe
oto onpeio 1 petaBoAn micong kata AP;. Zto onpeio 2 rou PBpioketat KOVid OTov
rubpéva tou Soxeiou mpokaleital petaBoAn) tng misong katd AP, yia tyv oroia 10XUel.

(a) AP, = F/A (B) APy, =0 (Y) APy > AP AP2 < APy

1.13. Ta doxeia 10U oXnuAtog IMePEXouv 10 1610 Uypo, €xouv 1610 epBadod Paong, kai n
eAeuBeprn) ermpavela 1ou Uypou Ppioketal oto 1610 vyog.

(a) H udpootatikr) mieon rou ermkpatei oto onpeio A eivatl peyadutepn autng mou emkpatet
oto onpueio A.

(B) H udpootatikr) rieon mou srmkpatet oto onueio B eivatl 1d1a pe autjv 1ou ermxkpatet oto
onpeio I'.

(y) H dUvapn avd povdada ermddvelag rmou ackeitat aro to uypo oto doxeio, oto onpeio B
etvat 161a katd p£rpo Katl kateubuvor e autnyv Iou aokeitatl oto onpueio T.

(8) H &uvapn mou ackeital otov ubpéva tou Soxeiou A eival peyaAutepn) autrg rou aokeitat
otov rtubpéva tou doxeiou B.
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doyelo B

doyeto A

1.14. To doxeio tou oxnuatog 1 eivat yepato pe uypo kat kAeivetat pe €pBodo E oto oroio
aokeitat duvapn F. 'OAa ta pavopetpa 1, 2, 3, 4 Seixvouv navia:

1

e,
V——

Ixfpa 1 3 4

(a) v i61a mieorn), étav 1o Soxeio sivatl evidg tou riediou Bapuintag
(B) v i161a mieorn), 6tav 1o Soxeio Ppioketal ektog nediou Paputntag
(y) Swagopetikr) rieon, av 1o doxeio Pploketatl ektog nediov Baputntag
(8) v id1a mieon), aveiaptnta amno to av 1o oxeio eivat evidg 1) ektog tou rediou Paputntag.
1.15. 'Evag udpaulikog avuyetnpag tng Hopdrng tou oxnuatog £xel 6uo aBapr €puBoAa mou
HITOpOUV va Kivouvtdl X®pig Tp1Bég Kat reptexet 18aviko aouprtieoto uypo. To pikpo €p-

Bolo &xel epBadov eyrdapoiag Sratopnig Ay kat to peyaldo pBodo éxel epBadov eyrapolag
dlatourg A; = 3A4;.

A, A

AN

Apxikd ta ¢pBoAa Ppilokovial axkivnta oto 1610 opidoviio eminedo. Aokoupe SUvapn oto
HIKPO €uB0A0 KAl T CTIYHT] TTOU auto €xel KatéBel Katd di, 1o peyddo épBolo £xel aveBel kata
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ds. Tha g amnootdoslg di Kat dg 1oxvUet Ott:

(a) di = 1,5d2 (B) di = 2d» (v) di = 3d2 (8) di = 4d»

1.16. H porn oc éva peuoto
(a) eival mavia tupBmdng, 6tav 10 PEUCTO £ival MPAYHATIKO.
(B) propet va eival otpwtr) 1) TUpBmONG, AV TO PEVUCTO £ival 16AVIKO.
(y) eivai mavia otpetr), av 10 PeUoTo eival 1Baviko.

(8) eival mavra otpwtr), av To0 PEUCTO £ival MPAYHIATIKO.

1.17. T'a tig peupatikég ypappeg yvopidoupe ot:

(a) amoteAdouv 1o oUvoro v Yéoewv amd TG oroieg HlEpyovial Ta Popla EVOG PEUCTOU OTr)
didpkela g Kivnong 10ug.

(B) oe xabe onpeio 1oug, 10 Hidvuopa g TAXUTNTAS TOV POPI®V TOU PEUCTOU gival Kabeto og
auTEG.

(y) propouv va tépvoviat.

(8) n rmukvotnta toug SnAdvel v IO TOU EMKPATEL OTO PEUOTO.

1.18. ZXZe pua @AgBa uypou, otav 1 ITUKVOTTA T®V PEUPATIKOV YPAPIHOV
(a) auvtavetat, n taxvuta pong avgaverat.
(B) autavetat, n mapoxr) g eA£Bag auvdaverat.
(y) pewwdvetat, n udpootatikr) mieon aviaverat.

(8) pewdveral, n tayxvmTa porg avdaverat.

1.19. H &diowon g ouvéxelag ya €éva 18avikd peuoto
(a) ermBalrAet, OroU 0 OWARVAG POTG OTEVEUEL TO TTAN00G TOV PEUHATIKOV YOARI®V AUTAveTdal.
(B) exppaiet ) Sratpnon g PNXAVIKIG EVEPYELQG.
() exPppdadet 01 Kata PHKoOG TOU OMATva 1] g @A£Bag 1 taxutTa ivatl mavwou 1 idia.

(8) exppddet ) Sratrpnon g padag kat  Satpnorn 10U OYKOU TOU PEUCTOU.

1.20. e pia @AéBa péel 16avikd peuotd. ‘Otav o pla MePLOX!] TOU UYPOU Ol PEUHPATIKEG
YPAHHEG TTUKV@VOUV, TOTE !

(a) n tayUtnta porjg audavetal Kat 1 rieorn eAattwvetat
(B) n mapoxr tng @A&Bag au§dvetal Kat n rieon avidverat
(y) n apoxn) g @A&Bag eAdattdveral Kal 1 1ieon eAattovetal

(8) n tayxumta porig audavetal Kat r rieorn aviaveat.

MuixdAng E. Kapadnunrpiou 7 http:/ /www.perifysikhs.com



duowkr) I Aukeiou 2019-2020 30 Zet AOKNoe®V

1.21. O owlArvag tou diumdavou oxruatog sival petaBAntig Siatopng pe epBada A; kat A,
orou A; = 2A;. Zinv meploxn) Tou owARva pe Tt peydin diatopry digpyovial kabe
deutepodertto 40m L uypou. Zinv meploxyy tou owAfva pe gpBadov A, da diépxoviai
KAOe Seutepodemnto

L3
o et O AR

(a) 20mL vypou.
(B) 40mL uypou.
(y) 160mL uypou.

(8) 80mL uypou.

1.22. H &&iowon Bernoulli epappoletat petaiy 6Uo onpeiav evog

(a) paypatikoy peuctou.
(B) bavikou peuctou.
(y) Wavikou peuotou, apkel va Ppiokovrat oto 1610 opiddvtio erminedo.

(8) 18avikou peuoTOU TTOU AVIKOUV OtV 1810 PEUPATIKY] YPAML).

1.23. Xe pia pada peuctol Iou péetl o€ OWANVA, TPooPépoviatl Aoye dradopag ricong 100
avd povada Oykou Kat i KIvnuiky evépyeta g padag avsavetat katd 150 ava povada
oykou. Enopévag n pdada tou peuotou

(a) avépyetar,
(B) xatépyxetat,
(y) avépxerat, dwatnpaviag otabepr) ) PNXAVIKI] TOU EVEPYELA.

(8) xatépyetat, dratnpoviag otabepr) T PNXAVIKL) TOU EVEPYELD.
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1.24. Xtov op1doviio oAnva tou oxnuatog 1, katd tn gopd pong Tou 186avikou Peuctou Ao
10 onpueio A oto onpeio B g 161ag opidoviiag peupatikng ypappng

IxApa1

(a) n rukvonta pelwvetat.

(B) n mapoxr) Tou cewAnva peidverat.

(y) n Suvapikn evépyela ava povada 6ykou tou 16avikou peuotou augdvetat.
(8) n xwnukn evépyela ava povada 0ykou tou 18avikou peuotou augdavetat.

1.25. To avoiyto KuAwvdpiko doxeio tou oxnuarog Bpioketal eviog nediou Paputntag pe erm-
1Ay uvon Papuiniag g Kat mepiEXel vepod nukvotntag p. To Uyog Tou vepou oto doxeio
eivat H. Z1o onpeio A, mou anéyetl anootaon h aro tov ubpéva tou doyeiou, n ubpo-
OTATIKY) Ttieon eivat ion pe:

Patp

B

H \ _

¥ k

(@) Pum + Pgh

(B) Patm + pg(H - h)

W) pgh
(®) pg(H — h)
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1.26. To Xxnpa 2 mapiotdvel évav KUAVOPIKO omArjva pikpng dtatoprg mou Ppioketatl oe
Katakopugo eminedo. O owAnvag €xel otabepr] H1atopr] KAl OT0 £0WIEPIKO TOU PEEL
18aviko peuoto pe otabepr) apoyr]. a TG meéoelg Kat 11§ taxutnteg ota onpeia A Kat
B 10U owArva oxvet:

 — 5 0

A

A —» y, v
'//n////////////////////////////////

IXAua 2

(a) Py = Pg xairv4 = vp
(B) P4 > P ratvyg > vp
(y) P4 < Ppratvyg =vp

(8) P4 > Pg xarvy = vp

1.27. Na yapaxkinpioete 11§ IPOTACELS TIOU AKOAOUOOUV ¢ Zootég (B) 1) AavOaopéveg (A)

(a) H ubpootatikn mieon yia 6Uo onpeia evog uypou oe 100pportia rou Ppiokovial oto 610
op1¢ovtio ertirtedo eivat i6ua.

(B) O udpavdikog avuywirpag ivat évag rmoAAarnAaociactig mieong.

(y) Zto uypo evog Goxeiou mou Bpioketat ektog Paputikou mediou emikpatei 1 i61a mieon oe
0Aa Tou 1a onpeia.

(8) H ubpootatikn micon ogpeidetatl oto fApog tou uypou.

(e) H taxumta por)g evog acuprtieotou 18avikou peuoToU KAtd HNKOG VoG OwAnva 1ou dev
€xel otaBepr| Sratopn, eival peyaduteprn) eKel ITOU ITUKVAOVOUV Ol PEUHPATIKES YOAHES

(o) H por) evog psuotou sival otpetr], 0tav nmapouctddel orpobidoug.

(9 H ctiowon g ouvéxelag ota PeUoTd £ival ApPeon OUVENEld tng apxhs dlatrpnong evep-
yelag.
(n) H mieon rou dnuioupyel £va e§TEPIKO AiTlo 0 KAMO10 Oneio evog aKivtou Uypou Heta-

pEpetatl avardointn oe 6Aa ta onpeia tou.

(9 Katd i pony 16avikou peuotou o€ 0p1{OVIlo OOATVA, OTAV Ol PEUNATIKES YPAHUHES TIAPOU-
oladouv v 161a mukvotnta, n tayxvtnta porg dev petaBadietal
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(1) aouprieoto peuoTo, TTOU TIAPOUCIALEl E0MTEPIKESG TPIBEG Kal TP1BEG e T TOX®PATA TOU
OMALVA 1€00 OTOV OTIOI0 PEEL , XapaKtnpidetal og 18aviko

2. Ofpa B - Epwtriosig noAAanAng £mAOY|G HE AITIOAGYNOT)

2.1. Y10 Sutdavo oxnpa to ¢épBolo €xel Bapog B, Siatopn A kat wopporet. H duvaprn mou
aoKeital ano 1o uypo oto £pBodo eivar:

(a) F = pghA (B) B+ F = pghA (V) F = PumA + pghA

Na emijéete U owotr aravtnon kat va dukaiofloynoete T entioyn oag

2.2. Y10 Sutdavo udpauAiko rTiieotr)plo ta duUo £pBoAa apyika Ppiokoviat oto 1610 opidoviio
ertinedo. ITiedoupe 1o apilotepd €pBoro pe pia duvapn Fi mpoxkadoviag pia Pikpn
petatoron Az, orndte 1o 8e§10 £€pBodo déxetal pia duvapn Fy kat petaxiveital kata
Ax,. Tha ta ¢pya v 8U0 duvapenv 10 Vet :

(a) w1 = wo B) w <ws (V) w1 > wo

Na emiAéete v owot anavinon kat va dikatofoynoete v entiloyn oag

2.3. Ta &Uo avoitd okéAn 10U HoxeloUu TOU MAPAKAT® OXNPATOg yepidovial pe uypo 1u-
Kvotntag p, péxpt ta onpeia A kat B avtiotoixa, eve n BadBida eival kAeiotr). To 6816

oké€Aog Tou Soxelou eival kKekAévo e ywvia KAlong ¢, onwg @aivetat oto oxfpa. Av
P, n atpoogpaipikn mison :

(a) n micon oto KAt pEPog g ParBidag sivatr P, + pgLnug .
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Al
Pa

h B
7 />\ th
msiﬁ:—@] ! \‘:/— W

(B) o1 rméoeig oTo TAV® KAl OTO KAT® PEPOG NG PaAbBidag eivar ioeg.

(y) n mieon oto mave pépog tng Radbidag etvat pgh.

Na smiAélete v owoty anavinon kat va dikatoAoynoste v eniiloyn oag

Ztov uSpauA1KO avuywtnpa Tou oxnuatog ta epBolda , E; kat Fy €xouv Aoyo epBadmv
A 1

A—l = 0 Kal PIopouVv va HPETAKIVOUVIAL OTOUS KATAKOPUPOUS OMANVEG X®OPIG TP1B8ES.

2

Aoxoupe oto épnBodo F katakopugn Suvapn pérpou F) petatortidoviag to onpeio e-
(PAPUOYNG NG Katd ¥; onodte oto €puBodo Fs aokeitat ard to uypd duvaun pérpou Fo
IOV METATOITCEL TO OnuEio epappoyrg g Katd ys . To épyo Wi tng &uvapng Fi kat to
épyo Wy tng duvaung Fy ouvbéoviar pe ) oxéon

F

E, E:

A Az

Puzp

1
(a) W1 = W> B) W1 =101, W = EWQ

Na emiféete v owotr aravtnon kat va ducatofloynoste T entioyn oag
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2.5. To oxnpa 2 ntaptotdvel v apxt] Ae1toupyiag tou USpauAIKOU avuPatrpd, ITOU IEPIEXEL
18avikd pguoto. Aokoupe 010 PKPO €uBolo tou avuyetrpa, dwatopung A, Suvaun
petpou F| raBetwn oe autd. To pérpo tng Suvapng Fh, rmou aokei 1o uypod oto £1B8oAo
dlatour|g A, sivat ico pe:

F,

!

A

T
F,

IxXfAua 2
A% A As
(a) FlAf% B) FlAf2 v) FIILT1

Na Sewprjoete aBapr) ta €p6oAa.
Na semiféete v owot anavinon kat va dikatofoynoste v eniloyn oag
HaveAfnvieg Ouoyevov - Scntéubpne 2016

2.6. To rA£10T0 KUAIVOPIKO Boxeio ToU oxrpartog repiExel 6Uo uypd mou dev avapiyvuoviat.
To vepO TIOU €XE1 TTUKVOTNTA Py KAl To Addt mou erurmAéet €xel mukvotnta p; = 0, 8psy .
210 Iave PEPog tou doxeiou dev undpyel maydeupévog aépag. Ta Uyn v UYpOV oTo
doxeio yia to Aadt kat to vepd eivar d kat 2d avtiotorxa. To onueio 1 avuotoixei oe
onpeio g SlaxwplotKknAg erm@pavelag Petady 1@V Uypwv Katl To onpeio 2 eivat onueio
Tou rubpéva tou doyxeiou. Av P, P, eivatl ot miéoeig ota onueia 1, 2 avtiotoixa, 10XVl

i
A d

vepQ

(@ =— =2 B —=3 ()&—35
a = B = YPl_’

Na emiféete v owotr aravtnon kat va ducatofloynoste T entioyn oag
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2.7. Z1ov 0p1lovilo O®ANvVA, TOU OXNHATOS 3, ACUUITIESTO 186AVIKO PEUCTO €XEl OTPWTL] POY)
ano 1o onpeio A nipog to onpeio B. H dwatopr a, tou owAnva ot 9€on A eival S urmddaoia
arnoé wm datopn A, tou owdrva ot 9éon B. H xkivnukn evépyela ava povada dykou oto
onueio A €xet tiur) ion pe A . H Stagopd tng misong avapeoa ota onpeia A kat B sivat
ion pe:

IxAua 3

3A
(@) =~ ®) 3A W) 2A

Na emiAéete v owotn anavinon kat va dikatofoynoete v eniiloyn oag
Havedfnqvieg Efetdoeig, Mang 2016

2.8. Xt0 oxfpa @aivetatl évag oeArvag pe dtakAadwoelg drapopetikev Slatopev Kal Eva
18aviko peuoto nou tov dlappéet. Ta 11§ eMPEPOUG TTAPOXES TOV OOWATVOV Yvopidoupe
ou II; = 2II, = 2[I5. Ta PBéAn beixvouv v Kateubuvon Kivnong tou Peuctou. X
Slatopr) 4 10 UYpPO pEet TIPOG Td

I,
I;

lad

-3

I1-

(a) aplotepd pe 114 =I5 (B) 681 pe Iy = 211, (y) 6e€a pe Iy = 1l

Na emiféete v owotr aravtnon kat va ducatofloynoste T entioyn oag
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2.9. Y& pa KAtdotaor, YveOot HPE T0V 1aIplKo 0po ©G abnpookArpwor, n diatopn piag
aptnpiag A0ym cuco®peuong ATbioV (PACOETAl €V PIEPEL 11€ ATIOTEAECHA £va TUNA TOU
epBadou ng dratoprg g va kabiotatat avevepyod. To avevepyd tprpa plag aptpiag
eivat oo pe 10 25% tou gpbabov tng. Av n TayUTHTA PONG TOU AiATog OTO PUOIOAOYIKO
THNpa g aptnpiag eivat vy , TOTE yid IV taXUTNTd PONg TOU Aiplatog OTo £V HEPEL
@PPAYHEVO TUNHA, Vg, LOXUEL:

Paglos: r'.(h| AT

Bl Aty
i

i

1

. pa] aipoTog [ },.'

Al Aa

4
(@) vp = 4vy B) v2 = 31 ) v2 = 1Y

Na emiféete v owotn anavinon kat va dikatofoynoete v entiloyn oag

2.10. Ao tn Bpuorn ToU OXATOG IOV £XEl E0MTEPIKT) Sratopr) epBadou A (onpeio 1) e&€pyxetat
vePO peE tayxuInta vp. X0 onpeio 2 1o gpBadov Siatopng ng OtrAng tou vePOU €XEl
pewwbel oto P1oo. Av 1 1) ermtdyuvon g Paputntag oty meploxn ivat g, o Oykog g
OTNANG TOU VEPOU TTOU UTIAPXEL KAT® artd ) Bpuorn petady tov onpeiov 1 kat 2 sivat

2 Av? 2Av?

29

Na emiféete v owotr aravtnon kat va ducatofloynoste T entioyn oag

MuixaAng E. Kapadnuntpiou 15 http:/ /www.perifysikhs.com



2.11.

duowkr) I Aukeiou 2019-2020 30 Zet AOKNoe®V

O op1ddvtiog aywyog tou oxnuatog pe Swatopn ermgaveiag A; oxnuatidel otéveon pe
dlatour] erugaveiag A, orou A; = 2A4,. AUo RKAtaKOPUPOL AETTOi COAVEG TIOU £ivat
AVOIKTOl OTO MAV® PEPOG TOUG ouvOEovIal OToV KUPLo ay®yo Kal oto otéveopd. 'Eva
18aVIKO UYPO pEel OTOV Ay®yo aro ta aplotepd Ipog ta 6eid kat ot HUo eAeuBepeg
EMPAVELIEg TOU UYPOU otoug HU0 KATaKOpUPOUg 0mArveg aréyxouv petasu toug Ah. To
RETPO NG TaxUtntag tou uypou otnv reploxr) Siatopng epBadou A; eivar v kat n
ermayxuvon g Paputntag otnv meploxr eivat g. H taxuinua v Kat n Katakopuen
arootaocn Ah cuvbéovtal pe ) oxéon):

- - -

2g - Ah - Ah
(@) v1 = /29 Ah B) v1 = 93 (Y)Ulz\/T

Na emiféete v owot anavinon kat va dikatofoynoete v eniloyn oag

2.12. O owArfjvag T0U CXATOG ArtoTeAgital anod dUo opidovila THHHATA KAl £va KATAaKOpUdoO.

To kat® opgovtio TpApa £xel epBadov kabetng Siatopng A; kat to nmave unua A, =
2A;. Ta 6Uo opiddviia TuAEaAta angyXouv petasy toug Katakopuga katd h. 'Eva 16aviko
Uypo péetl and ta apilotepd 1pog ta de§ia. H taxunta tou uypou 010 KATe THnpa eivat
U1, €V Ol IMECEIS OTO KAT® KAl MAve tunpa sivat idieg. H uvywoperpikn dagopd h
avapeoa ota §Uo opldoviia TUHPATA TOU OANvVA KAl 1 tayxutnta v; ouvdéovial Pe n
oxéon:

; e |
.—I—I—' e—
: - | &
i 'a
| .."!L"E
h
—
[ —— ¥
Il—i- - e
J.'ﬂL'l
- 3@% _ v% - 31}%
(@) h = 89 B) h= % ) h= %

Na emiféete v owotr aravtnon kat va ducatofloynoste T entioyn oag
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2.13. To xuAwvdpiko doxeio 1 Tou oxfpatog £xel peydado epBadov Baong Kat ePIEXEL 16AVIKO
uypo. ZT0 MALUPIKO Toixwua Kat oe BaOog h undpyxet orr) gpBadou Siatopng A; amo
NV oroia §EPXETAL TO UYPO HE TaxutnIa HEIPOU vy. Le €va id1o Soyxelo 2 umdapyet to
1610 uypo ka1 oe aBog 5 unapyet orr) epBadouv diatour|g A, amo v onoia e&épxetat to

UYypO He Taxutnta PETPOU V2. AV 01 ITAPOXES TRV OOV eivat ioeg, 0 Aoyog tev epBadwv

A—: sivat:
— — e— —
] 1 i k i
=y
et . 1-__ 1‘. h
-::___:_'Z'? r 1
vEpd ,eF’:I
dovyrio |1 doyeio 2
1 1
(@) 7 ® 3 W V2

Na emiféete v owot anavinon kat va dikatofoynoeste v eniloyn oag

2.14. To doxeio toU oXfaATog MEPIEXEL VePO UWoug h. Bewpouiie Ot 1 eAeUBepr erudpdvela
TOU vepoU ot0 Soxeio £xel peyddo £pBadov ote 10 UWog h va mapapével otabepo.
210 TALUPIKO TolXwPA Tou doxeiou KAl Kovid otov mubpéva, eival IPOoapPPOCHEVOS
évag owAnvag otabepng 61atopng O Oroiog KAPITIETAL £101 WOTE TO VEPO VA EKTOLEVUETAL
KATAKOPU(A IPOG T MAVe. ['a ta perpa TV Tay U)oV ToU Uypou Kabag autod digpxetat
ano ta onpeia B kat T rtou Bpiokoviat oto 1610 opdovtio eminedo (BAETE oxrpa) 10xXVUeL:

e —
'|'!:| 1l
i Al
h 4
v| o vepo b
—‘__"\1"

(a) vg = vr (B) v > vr (y) v < vr

Na emiféete v owotr aravtnon kat va ducatofloynoste T entioyn oag
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2.15. X210 Hoxelo TOU OXNPATOG TTOU €XEl PeydAo epBadov dratoprng, MEPTEL vepod armo pia Bpuon
n oroia &€xet otabepn napoxt), II;. Zto mAeupikod toixepa tou §oxeiou Kat KoOvid otov
rubpéva urapyel pikpn orr) epB8adou A and v oroia e§gpxetat 1o vepod, pe anotédeopa
N otadpun tou vepou oto Soxeio va otabeporionBel oe Uog h. Av 10 epBadov g orng
diumdaoctaotet, 1 otdOun tou vepou da otabeporondei o wog A’ yia 1o oroio 1oxveL:

(o)
h

h
I _ r_ " r_
(@) ' =2h ([?’)h—2 (V)h—4

Na emiAéete v owotny anavinon kat va dikatofoynoete v entiloyn oag

2.16. Aoxeio pe KAtaKkopUpa TOLX®OPATA MEPLEXEL £€va aouprtieoto 18aviké uypo.To vyog tou
uypou oto Soxeio eival 1, onwg @aiverat oto oxnpa 2. Xto doxeio avolyoupe pikpn
oty oto MAeUPIKO ToU Toixwua, oe Uyog ¥y = h/2 amod tw) Bdaon tou. H @AéBa rou
dnuoupyeital, ouvavia 1o €dagdog o opildoviia anodotaocn T ano I Baon tou doxeiou.
H andotaon z eivat ion pe :

aepag

ZXnNHa 2
(a) h ® 5 (y) 2h

Na emiféete v owot anavinon kat va dikatofoynoete mv eniiloyn oag
Eravafnruxéc ITaveffnvieg, Iovvne 2016
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2.17. AvolXto KUAVOPIKO H0oXeEl0 PE KATAKOPUPA TOXOUATA TIEPIEXEL VEPO PEXPL UWoug H.
A1t6 1tov ubpéva Tou MAEUPIKOU TOIXOUATOS TOU SoXelou e§€pXeTal AEMTTOG KUAVOPIKOG
owAnvag otabepr)g Statopng. O owArnvag eivat apyikd opi{dviliog Kat otr ouvéxela
KAPITIETAL, QOOTE va YivVeEl KAtaKOpUPOog 1pog ta rave. To dvorypa tou owAnva Ppioketat

oe uvyog h = 5 MAve aro 1o emninedo tou rubpéva tou doyxeiou, OmwG @aiverat oto

Ry H
A Rﬂ I“
AT AR A

Ixfua 2

oxfpa 2:

-1

Na Seswprjocte Ot1t:

e 1) TAXUINTA HE TV ortoia kateBaivel n otddbpur 1ou vepou oto avoixto §oxeio eival apeAntéa
® TO VEPO CUHIEPIPEPETAL OGS 18AVIKO PEUCTO

® 1) ATPOO(AIPIKY| ITiEOT ITAapapEvel otabepr).

To pétpo g TaxutnNIag v4 HE TV oroia pEEL To Vepo oto onpeio A tou opt{oviiou owArva givat
100 pe:

(a) /2gh B) 10gh (V) 2v/2gh

Na emiAéete v owot anavinon kat va dikatofoynoete v entiloyn oag
Havefinweg, Iovvne 2017

2.18. 'Eva doyeio repiExel vepo péxpt vwoug H kat Bpioketal mave oe éva opidvtio darnedo.
Avotiyoupe U0 pikpég ortég oto Hoxeio o Uyn hy kat hy = 3h; dve anod 1o op1{oviio
danedo, onwg aiveratl oto oxnpa 2. Ot dUo PAEBeg TOU vEPOU TTIOU EKPEEL ATIO TS HUO
HKPEG OIEG ouvaviouv 1o damnedo oto 1610 onueio A.

aEpag

E I agpac

Ixfpa 2

Na Sewprjoete Ot1t:
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duowkr) I Aukeiou 2019-2020 30 Zet AOKNoe®V

® 1) TAXUTNTA He Vv oroia kateBaivel n otddbpr 1ou vepou oto avoixto doxeio eival apedntéa
® TO VEPO CUUIMEPIPEPETAL BG 16AVIKO PEVUCTO
® 1] ATPOO(AIPIKY| ITiEOT ITAapapEvel otabepr).

H oxéon mou 1oxUet sivat:
(a) H = 4h, B) H =5 ) H=06m

Na emijéete v owotr anavtnon kat va ducatofloynoste T entioyn oag
Eravafinruxég IMavefinvieg, Tentéu6pne 2017

O rUAwvdp1kOG owArnvag I'A tou oxrpatog anoteAel THNPA £VOG PEYAAOU O®AT)VA PETA-
BAntng Sratoprng kat Bpioketal oe KATakopudo erinedo. X1ov owAnva péet pe otabepr)
apPOoXn 18avikKo Uypo TTUKVOTNTAG p He @opd aro 1o I' pog 1o A. H ox€on tewv epBadav
OV £YKapoiov Slatopov tou owdnva ota onpeia T kat A givat Ap = 2AA. To pérpo
g tayxutntag pe tv oroia Kiveitat to uypod oto onpeio I' etvat vr. Ta onpeia I' kat A
AMEXOoUV UYPOUETPIKA Katd h, Onwg @aivetal oto oxnuda.

I Z S AR ‘K

H @AéBa tou uypou nou e§epyetat and to otopo A niédtet oe onpeio K otnv mpoékraon g
opovuag eubeiag rou Siépxetat ard to onpeio ILH andotaon ZK (BeAnvekeg) eivat ion pe 4h.
H 81agopd micong AP petady tov onpeiov I kat A 1oouUtal pe:

2
Pt

(@) 2pvf B pvi W=

Na emiféete v owot anavinon kat va dikatofoynoete mv entiloyn oag
IMaveAAnvieg E§etdoeig - Iovovng 2018

Y& avoly 1o KOVIKo doxeio (Exnua 5) mou mepiExel 18aviko peuoto apalpoupe tov mub-
péva pe anotédeopa To Peuoto va apyioet va pgel. Kamoiwa xpovikr otypr) to repte-
XO0pevo peuotd oto doxeio €xet vwog H.

H taxuuta tou psuctou otv smgaveia spBadou Ap sival ion pe v1 eve n aviiotoiyn taxuu)ta

. . . 1, , . . i
TOU peuctoy otov rubpéva epbabou Ay = 5 etvat ion pe vy. Tote 1o Vwog H 1oovtatl pe:
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IxAuas
1102 3502 3502
(a) 2—“1 @ 2L W 2
g 29

Na emiféete v owot anavinon kat va dikatofoynoete v entiloyn oag
IMaveAAnvieg E¥etaoeig - Zentépbpng 2018

2.21. XZtov opiloviio KUAvdpiko owArjva Bl petaBAning diatoprig tou Xxnuatog 3, péet pe
otabepr) mapoxr vepo, to oroio dewpeitat WOaviko peuotd pe opd anod to B mpog 1o
I. Ta ta epBadd v eykapoiev datopwv v neploxev (1) kaiy(2), aviiotorxa, oxuet
A; = 2A5.2e onpueio A tng meploxng (1) €xoupe mMPooappooel €va Aemtd KATaKOPUPo
OATva, otov ortoio 1 €Aeubepn erm@avela tou vepou Ppioketatr oe VWog h aro v
op1govtia dievbuvon x’x.To vepd mou egépxetatl amno 1o otopto I 1ou owArva xuvetat os
b6oxeio peyaAou 6YKOU TIOU €ival OTEPE@PEVO e 0p1¢oviio £6apog. Xtn Bdaor) tou doxeiou
ot 9¢on (3) unapyet pikpn o) Z pe epBadov dratoung Az = 72.Adyoo g €§odou tou
vepOU anod v or) Z 1o doyxeio dev prmopet va yepiost kat n eAeuBepn srugpdavela tou

vepou otabepornoteitat oe vywog H (Zxnpa 3).

Pary

(1)

Pary

T

(3)
-, Parp
Z\

IXAua 3
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O Adyog tou UYwoug h Ttou vePOU OTOV KATAKOPUPO owArva rpog to vwog H tou vepou oto
doxeio eivat ioog pe:

3 3 3
(a) Z B) g ) E

Na emiféete v owoty anavinon kat va dikatofoynoete v eniloyn oag
IMaveAAnvieg E§etaoeig - Ioovng 2019

O owAnvag oto poopetpo Venturi eivat opidoviiog kat diappeetal amnod 18avikd peuoto,
omnwg @aivetal oto oxAua. H eykapoia Siatopr oty rniepioxn (1) €xet epBadov A; xkat n
avtiotolxn otnv nieptoxn (2) €xet epBadov As pe A—l = 2. H ermmtaxuvon ng Baputntag

2
eivat ion pe g Kat n UYPopeTpikn H1adpopd tng otddPng T0U UypoU ITOU TIEPIEXETAL OTOUG

KATAKOPUPOUG AEMTOUG avolXTtoug OwAnveg eivat ion pe h.

Pary Parp

(1}

AumAaoiadoupe v taxutnta porg tou 18avikou peuctou otnv neploxn (1). H uvwoperpikn
dlagopd g oTabung 10U UYypoU OTOUG KATAKOPUEPOUG AEMTOUS AVOIKTIOUG O®ANVeES yivetatl iorn
pe:

h
(@3 (B) 2 (v) 4~

Na ermA€gete 10 ypdppia rmou avilotolXel ot owotr) aravinor). Na attioAoyfoete v andvin-
or) oag.
IMaveAAnvieg Efetaoeig - Zentépbpng 2019

O@¢épa I' - Aoknoelg

Zto Sutdavo 6oxeio oxnuatog U pixvoupe udpdpyupo onwg @aivetat oto oxfpa (a).
Ot 81atopég v §Uo okeAdV Tou Soxeiou éxouv epBadd A; = 10cm? kat Ay = Sem?
(aptotepod kat 6e€16 avtiotoixa). It ouvexela pixvoupe 100g vepou oto €16 orEAog Tou
omAnva onwg gaiveratl oo oxfypa. Ta duo uypd dev avaperyviuovtat.

(a) Na urodoyiotel 1o VYOG G OTHANG TOU VEPOU IoU SnPI10UPYHONKe.
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(a) (®)

(B) Na uroloyiotei n aviyeorn h, tng eAevbepng erm@Aavelag Tou USPAPYUPOU OTO APIOTEPO
OKE€AOG TOU OWATva.

Aivetar: 7 nukvomia v vdpapyvpou p; = 13,69/ em? rkai N MUKUOTNTA TOU VEPOU P =
1g/cm?

3.2. 'Eva xuAivpiko6 doxeio pe e18ado6 Baong A = 100em? mepiéxet vepod péxpt Uyoug hy =
45em.

(a) Na umoldoyioete v udpootatikr) rieon oe onueio I' otov mubpéva tou doxeiou.

ki
B Add H
i
1
VEpD h - hy
r T I veEpod 4
U s e .
Zympa | e 2

(B) Pixvoupe mave amod 1o vepo moootnta Aadiou padag iong pe tou vepou, Onwg @aiverat
oto Suthavo oxfjpa 1. Na urnoloyioete ) cUVOAIKN Tiieon otn daxwplotiky emgpaveia B
petady v 8Uo uypwv Kat t duvapn rmou dExetal o rmubuévag Povo arod o TEPIEXOIIEVO
tou Soyeiou.

(y) Ewayoupe évav opoyevr) KUAVEpo Hikpov dtactacemv péoa oto doxeio. O KUAwOpog
100PPOTIEL OTIOG PAiveTdl OT0 oA 2, poog peoa oto Aadt Kat poog oto vepo. Ot otdb-
peg v SUo uypov va deswprioste G 6ev alAdadouv pe v €10060 tou KUAivEpou. Na
UTOAOY10€TE TNV ITUKVOTNTA TOU KUAivdpou.
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Aivovrat: 1 erutdayuvor) g Baputntag g = 10m/ 52, 1 TUKVOTNTA TOU VEPOU py = 1g/ em?,
1 Tukvotnta tou Aadou py = 0,99/ em? Kat 1) aTHooPAIPIKY) THEST Patm = 10°N / m2.

Mia Bpuon B, napoxng I1;, eootepikng dtatopng A; = 4em?, Eexvd ) XpOVIKY| OTypn
t = 0 va e1odyet vepo pe taxumta porg v; = 30m/min, oe mia pikpr) adeta KUAvEpiky
de€apevn) epBadou Baong A = 2000cm?. Tn xpovikr) otiyur) t; = 100s, n otdéun tou
vepoU avépyetal oe Uwog hy. Exkelvn ) ouypr) avoiyoupe pa deutepn Ppuon, B,
agaipeong vepou, 1ou Bpioketat otov rubuéva g de€apevng, Satnpoviag avoiktn Kat
) Bpuon B;. Mapatnpoupe ot petd v ndpodo xpovikou dwaotrpatog At = 100s,
dndadn ) xpovikn ouypr) to = 200s, n otabun tou vepou avéBnke katd hy = Hcm
akopa. Tn xpovikr ouypr) to KAseivoupe ) Bpuon B KAt aprjvoupe Avoilkir] BOvo )
beutepn Bpuon. Na unoAoyioete:

Pt

(a) mv napoxn g rpang Bpuong.
(B) to vyog h;.
(v) v napoxr) mg devtepng Ppuong.

(8) v ubpootatkn mieon otov rubpéva g Sefapevrg, peta amo napodo xpovikou Sia-
ompatog 100s armo ) oty 2 mou kAsioaje ) Ppuon e10660U vepou.

Aivovtat: 1 erutayuvorn wg Baputag g = 10m/ 52, 1 MUKVOTHTA TOU vepou p = lg / em?
Kat Ot 1 tapoxr) g Ppuong Be napapével xpovikd otabepn.
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H aBnpooxrAnpwon eivalt mdbnon teov apinpiov mou dnpioupyeital arno 1) otadlakr)
evanobeon AMAp®V OUCIOV OTd TOX®HATA TOUG, HE ATIOTEAEOPA TI OTEVEOON KAl TNV
aroppadr) Toug, moU PIopel va 0dnynoet o Eudpaypa 1 eYKEPAAIKO Mel00610. X10
dumdavo oxnpa @atvetatr pa aptnpia mou sivat ev pépet @paypévn oty meployr] tou
onueiou T'. v meploxn) mou Hev UTIAPXKEL N HEPIKT artoppadh, 1 KUKAIKY diatour) A,
€xel evepyo axtiva rp = 12mm kat n taxvuja ou afpatog sivat vy = 0,5m/s. o
onpeio tng otévwong I, n KukAkr) Statopn A; €xel evepyo aktiva r; Kat n taxutna tou
atparog, vy , etvat avnuévn kata 125% oe oxéon pe ) v,. Na unodoyioste:

(a) v tayxvnta v 10U aipatog otnv mePloxl] He TV OTEvVRon.
(B) tv evepyo Siapetpo §1 g aptnpiag otny meploxy) Mou UTIAPXEL I} OTEVQOT).
(y) to mooooto % mou sivatl gpaypévn n ermgpavela g diatopng g aptnpiag.

(8) tov Oyko ToU aipatog ou S1EpXETAl ATIO TO ONHEL0 TG APTNEIAg HE T OTEVROOT] O XPOVIKO
dldotnpa evog Asrtou.

'Evag KuAivip1kog oA vag vepou BpioKeTal oto optdoviio erminedo KAl AroTeAsital armo
Tpia tppata petaBintig Siatopng, onwg eaiverat oto Sutdavo oxfpa. To tpipa A €xet
epBads dratopng A; = 4em?, 1o pApa B, Ay = 2em? kat 1o unpa T, As. Zto tpnpa
A 10U owArjva erukpatei micon P = 2 - 105N/m?. Zto tuhpa B 1o vepd éxet taxvtnta
vy = 10m/s. To vepd eEépxetal otov agpa anod v £50do A tou owdfjva.Na unodoyioete:

T A
[ N v )
Sl
I| p' 1)
2
At 1 p
2 tunpoe B
Azl l
-,
| L A3 v A .
\ |."i1.__~:—-- P,

P}
e T

(a) v taxvmta v 10U vePOU OTO TN A A TOU CRANvA.
(B) tnv micon P» oto tufjpa B tou cwAnva.
(y) ) Satopn) tou owAnva Az oto tpfjpa I tou owAnva.

(8) ) pdda tou vepou mou e&Epxetatl aro 10 owArva oe Xpovo t = Smin.
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Na 9swpriocte 10 vepO 16aVIKO PEVOTO.

Aivovtait: 1 ruKvOTNTIa TOU VeEPOU p = 103kg/m3 Kat n atpoodpaipikn mieon Py, =
10°N/m?.

'Evag kuAvdpikog owAnvag vepou Bpioketal 0to KAtakOpudpo erminedo Kal aroteAeitat
ano 1pia Tpunuata petaBAning datopng, onwg @aivetal oto durthavo oxnua. To tuhpa
A éxel epBado Swatoung A; = 5em?, 1o anpa B, Ay = 2em? kat 1o tufpa T, As. Zto
tufpa B to vepo éxet taxutnta ve = 5m/s. to tufpa I tou oeArva n Kivnukn evépyela

TOU vepoU avd povdada oykou eivat AV 5-10J / m?®. Tto afpa T (onpeia 3 xat 4,

BAére oxfpa) n diatopn ivat idia kat 1o vepod ard 1o Akpo A 10U oA va eEEPXETAL OTOV
aépa. H vyoperpikn Stapopd petadu tov onpeiov 1 kat 2 eivat Ay = 50cm kat petadu
v onpeiov 2 kat 3 givat hy = 30cm.Na urnodoyioete

T A

u |

T B P 5

Aa l"'

Tpiue I

(a) v tayxutnta v4 Tou vepou otny £§odo A.
(B) to gpBado diatopng Az oto tprpa .
(y) ug méoeig ota onpeia 1, 2, 3 xkat 4 tou oeAnva.

(8) to épyo mou mapéyetal and 10 mepiBarAov peuotd o oyko vepou AV = 1L, kata v
HEeTaKivnor Tou aro 1o onpeio 2 oto onueio 3.

Na 9swpriocte 10 vepo 18aVIKO PEVOCTO.

Aivovrat: 1 erutayuvon g Baputntag g = 10m/ s? 1 TukvotnTa U vepou p = 103kg / m3
KAl 1 ATHOOPAIPIKY THeon Py = 10°N/m?.
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3.7. To 6oxeio peydAng smgavelag, mou @aivetat oto dumdavo oxnpa, sivatr avoikid Kat

3.8.

yepdato pe vepd. H smgaveia tg diatopnig tou Soxeiou eivatr A; kat oto KaAtdTEPO
onpeio tou MAeupkoy toxopatog, o Babog h; = 80cm amo v eAetiBepr) ermpavela tou
VEPOU, UTTAPYXEL PIKPO AVOlyHa arto To ortoio egEpxetal omAnvag B, pie 16ad6 eontepkig
dratopng A, = 2em?. O owAvag otn oUVEXeld OTeveUel Ot HPIKPOTEPO owAnva I, pe
epBadd eontepirng Statoung As = lem?. O Satopég Ay kat As sivat moAy pikpdtepeg
arno v srmgaveia ou doxeiou A;. Iave oto owAfva B eival mpooappoopévog Aermtog
KATAKOPUPOG AVOIKTOG OMATVAG, OTOV OITO10 1] OTAAT VEPOU £Xe1 UWOG hy. ATO TO OOAR VA
[ 1o vepo e§épxetat pe tayxutnta v otov aépa. Na urodoyioete:

A T ]
: ; A

| VEPDO hs

T ﬁ_'.. v, :::’J:D—I-

A D, Ay B O

(a) v tayxvnta vs tou vepou oto onpeio €0dou tou owAnva, .
(B) Vv tayxutnta vs tou vepou oto onpeio 2 tng e§6dou amnod to doyeio.
(y) v mieon P» oto owArjva B, oto onpueio 2.
(8) to UWwog hy NG OTAANG TOU VEPOU OTOV KATAKOPUPO AEITTO COARVA.
Aivovtat: 1 erutdyuvon g Baputntag g = 10m/s? ,n mukvoétnta tou vepou p = 103kg/m?

KAl 1] aTHOCPAIPIKY Ttieon Py, = 10°N/m?.

To doxeio peydAng ermdaveiag, ou @aiverat oto HirmAavo oxrpa, ival avoikto, £xel
dlatour] pe peydadn srmgaveia, A; Kat ival yepdato pe vepo. e KATIO10 ONUEio Tou
rubpéva tou doxeiou umapyet éva PIKPO Avolypd, aro to oroio e§épyetal omwAnvag
B, e epBado sowtepikng dStatopng A, = 4em?. O owArjvag otn ouvéxela oTeveUst Ot
HKpdTeEPO owAnva, T, pe epBado sontepikng dtatopng As = 2em?. O diatopég A, kat
Ajz glval oAU HIKPOTEPEG Ao Vv ermgaveia tou doxeiou A;. H ot)dn tou vepou oto
doxeio €xel otabepd vwog hy = 1m, eved 0 owANvag €xel OUVOAKO pnkog he = 1m. To
VEPO AIO TO OWATVA EEEPXETAL OTOV A€pa, OTO onpeio 3, pe tayxutnta vs, EVe oTo Onpeio
2 10 vepo e&€pyetatl amnod 1o Hoxeio pe taxvmta ve. Na urtodoyioete :

(a) Vv tayxvtnta v3 tou vepou oto onpeio e§6dou tou owArva I, oto onpueio 3.
(B) v tayutnta vy tou vepou oto onpeio e§6dou arnd 1o Soxeio, oto onueio 2.
(y) tnv mieon P» oto onpeio e§6dou aro 1o doxeio, oto onpeio 2.

(8) mooog 6ykog vepou e&épxetat aro to owArva I o xpovo t = 1min.

Aivovrat: 1 erutayuvon g Baputntag g = 10m/ s? 1 TukvotnTa T0U vepou p = 103kg / m3
KAl 1 ATHOOPAIPIKY THeon Py = 10°N/m?.
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3.9. To 6oyeio peydAng erugaveiag A, ou @aiverat oto Surmdavo oxnpa, eivat avolktd kat
yepdato pe vepo oe otabepo vwog hy = 50cm, eved ndve ard 1o vepd UMIAPYXEL OTPOHA
Aabou vyoug h; = 40cm. Ao tov rmubpéva Tou MAEUPIKOU To1XOHATog Tou Soxeiou
e€épxetat Aemtdg owAnvag otabeprg Swatoung A, = lem?. O owArvag apyikd sivat
0p1{OVTIOG KAl Ot OUVEXELA KAUITIETAL, OOTE va YIVEL KATAKOPUPOG Ipog ta nave. To
avolypa tou owArnva Bpioketat oe vwog hy = 20cm mave aro to erinedo tou rubpéva
Tou 6oxeiou Kat amod ekel 1o vepd ektodevetal pe taxumta vy (BAémne oxnpa). H datopn
Aj gival moAU pikpotepn amod v srm@gaveia tou doxeiou A;.Na urtodoyioete:

P

AL ol m

(a) v mieon P oto onueio 1, ot dayxwpilotkn emeaveia Aadiou - vepou.

(B) v xivnuKn evépyela avd povada OyKou ToU VEPOU OTO ONIEI0 2 TOU OMATva IoU Ppioketatl
apéong petd v £§060 tou vepou arto to doxeio.

(y) v micon P, oto onpeio 2 tou cwAnva rnou Ppioketal apéong PEtd v £5080 Tou vePOU
arno 1o Soxelo.

(8) to Uwog h4 ou Sa Eracet to vepd, amo tov rubuéva tou Soxeiou.

Na 9swprioste 10 vepo Kat to A4dt 6avika peuotd.
Aivovtat: nerutdayuvon wg paputnag g = 10m/ s? ,n ukvétnTa T0U vepou p, = 103kg / m3,
1 rukvotnta 1ou Aadiou py = 0,9 - 103kg/m?3 xat n atpoopatpkn mieon Py, = 105N /m?.
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To poodpetrpo Venturi, ou gaivetal oto dirmdavo oxnua, arotedeital ano évav opgoviio
KUAWVOp1KO owArfjva petaBAning dratoprg mou drappéetal amnod vepod. Xta HUo PEPT TOU
éxel drapopetikég datopés A; = 4em? xar Ay = 2cm?, avriototxa. Ot §Uo Aertroi
KATakopupol owArjveg eivat avoiktoi. ‘'Otav oto onpeio 1 n taxvinta tou vepou eivat
v = 2m/s, 10 vepOd OTOV MPATO KATAKOPUPO owArva Bpioketat oe vyog hy = 1,35m.
Na urnoAoyioete:

& i
Ah
h s [
b
A = 1
Y ] 2 + K
0 y : :L:"_ — ry
. . e
U A tunue B

(a) Vv taxutnta vs 10U vEPOU 01O HeUTEPO KOPPATL ToU 0p1dvTiou owArnva (onpeio 2).

(B) v petaBoldn otnv mieon tou vepou, KABHOG auto petabaivel amod 10 POTO0 oto HeUTEPO
1€p0g Tou 0p1¢OVIIOU OWATvVA.

(y) to Uyog hy tou vepou otov eUTEPO KATAKOPUPO GOANVA.

(8) 1o oo0OTO METABOANG OV APXIKY ITAPOXY] TOU OMANVA, TIPOKEEVOU va Pndeviotel 1o
VYOG TOU VEPOU OTO HEVUTEPO KATAKOPUPO COANVA, EVE OTOV IIPAOTO Vd MAPAPEIVEL OE UPOG
hy =1,35m.

Na 9swpriocte 10 vepo 18aViKO PEUOCTO.
Aivovtat: 1 erutayuvon) g Baputnrag g = 10m/ s 1 rukvotnta tou vepou p = 103kg / m3
KAl 1 aTHOOPAIPIKY THESN Py = 10°N/m?.

Ztov opidovtio owAdnva Venturi, petaBAntrg Siatoung, péet @uoiko agplo. Ta 6o pépn
T0U owArva £xouv dratopég A; kat Ay, avtiotoixa, 6nwg @aivetat oto Simdavé oxAua.
Kdte amo tov 0p1doviio omAnva urtapyxel 6eUtepog uoe1drg AENTOG OOANVAG TTOU TIEPIEXEL
vepd. Méoa ard tov opidoviio onAnva petapépovrat 0, 6kg agpiou to Aertd. ‘Otav oto
onueio 1 n KvnTky evépyela avd povada dykou tou aspiou eival 4J/m?, n vyone-
TPIKY 81apopd tou vepou otoug §Uo Katarkopudoug owdrveg eivart Ah = 0,21cm.Na
uTtoAoyioete

_ TUTpe A
O i '—1 -E"L"GI.KII.'IILI.',I'ZFILI.'I-H"""\— |2
L--f- B e S oy e S, SO
.

e B
..,_h.. |
V2 A,

vEp(H
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(a) v tayxvUnIa v; 10U PUOIKOU AgPioU OTO MP®IO KOPPATL ToU 0p1{OvIiou owArjva (onpeio
1).

(B) v petaBoAr otnv mieon 10U aegpiou, KaOwg auto petabaivel anod 10 P®IO oto Sevtepo
HEPOG TOU 0P1¢OVIIOU COANvA.

(y) Vv taxvnta v2 10U PUOIKOU agpiou oto HeUtepo KOPPATL TOU optddviiou omAnva (onpeio
2).

(8) ug Siatopég Ay kat As ota 600 pépn tou 0p1ldVTIoU owARva.

Na 9eprOcTE TO PUOLKO A£P10 18AVIROG PEUOTO.
Aivovtat: nerutdayuvon wg paputnrag g = 10m/ s? ,n ukvétnTa U vepou p, = 103kg / m3,
1 TIUKVOTNTA TOU QUOIKOU agpiou pg = 0, 5kg/m? xat n atpoopatpixn) mieon Py, = 109N /m?.

4. Ofpa A - IIpoBAnjpata

4.1. Ztov udpauliko avuyenpa tou Surtdavou oxnuatog, ta épBoda Ly kat Fsy éxouv epBado
Ay = 10cm?, Ay = 100em? xat Bapn w; = 10N, wy = 130N, avtiototxa. To £18oAo
FE5 ouvdéetal pe 10 KAT® Arpo KAtakOopupou edatnpiou otabepdg k, 10 AAAo AKPO Tou
ortoiou eival akAovnta otepeapévo. Ta &vo €uBola Ppiokovial apXikd os 10oppOTTiA
oto 1610 Uyog, pe To €Aatplo va £ival EMPNKUPEVO A0 TO (PUOLKO TOU HINKOG KAtd
d = 30cm.
s

Al * F s l“ E,

VRS

(a) Na umoAoyiocete ) otabepd tou ehatnpiou k.

1o ¢pBodo F epappodloupe Katakopupa rpog ta KAt pia petaBAntr) Suvapn teAMkou pérpou
F1 = 12N, pe 1pomno oote ta €paBoda va petakivouvidl pe taxutnta oxedov undevikr), teAkd ta
€nBola 1oopportouv ot véeg d¢oelg. Na uroloyioete:

(B) mo6oo petakivhBnkav ta duo €uBoAa.
(y) ) duvapikn evépyela tou edatnpiou ot véa 9€orn) 1oopportiag.

(8) 1o ¢pyo g 6uvaung Fh, nmou aokeitat and 1o vepod oto £pBodo Ear Aoye g udpootatikig
rieong, KAatd ) petakivnor) tou.

Aivetat:n srutdyuvon g Bapunag g = 10m/ 52 Kat 1) MUKVOTNTA ToU vepoU p, = lg / em?
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4.2. 'Evag opidOvilog KUKAIKOG OMANVAS £0MTEPIKAG AKTIVAG 7] EKTOSEUEL VEPO ATIO UWOG
h = 15m. To vepod e&€pxetal Tou OANvVA Pe TayxuId vy, T XPOVIKY otypr) ¢t = 0
Kal 0Tav @Tavel oto £€6agog n empdveia Satoung g AE6ag Tou £Xel aktiva 7y 101 He

r
\/—15 . ZT0 onpeio maoong tou vepou oto £dagog eival torobetnpévo €va doxeio oykou
V = nv/3L , 10 onoio yepidet i xpovikr otypn ity = 2v/3s. BOempPoUE TNV AvViiotaon
10U aépa apeAntéa. Na urnodoyioete:

) A ) (1]

(a) ) Xpovikn SidpKela TG IMTOONG TOU VEPOU PEXPL va POAcet oto £€56adog.
(B) Vv tayxutnta vg £§060u Tou vePoU ard 10 COATvA.

(y) mv opidvua andotaor S tou OnEIOU IOV XTUITIAEL TO VEPO 01O £6adog artd v £5080 Tou
O®ANvVa Kat ) yeovia ¢ pe to opgovio erirnedo, urod v oroia rmpooKPoUEt T0 VePO.

(8) v eowtepiKr) axktiva 7| TOU CEALvA.

Aivetat:n srutdyuvor g Baputag g = 10m/ s?

4.3. 'Evag cwAnvag sooteplkng dtatopng A = 10cm? pe ) BorOeta meotikng avidiag eKToge-
Uel vepo pe pubpo 1L kabe Seutepodertto, apdAAnda os rmAdyio daredo, yoviag kAiong
¢ = 30° kat katevbuvorn 1pog ta 1mave. To vepd MPOOTTrntel KABETa OtV MAEUPIKY)
erugdvela evog oopatog palag m = 0, 5kg, mou napapével akivnto ndve oto MAAy1o
eninedo, Oonwg gaivetal oto dutdavo oxnpua. To oopa apouotddetl pe 1o damnedo ouvie-
Aeotr) otatikng TPBHG fie:. TO vEPO peTd TV IPOOKPOUOT) TOU OTO OOPA TEPTEL ITPOG TO
damnedo xwpig tayvunta kat anopakpuvetat. Na urnoAoyioete :

m

qQ

(a) Vv tayxvtnta pe v ornoia e§EPYETAl TO vePO A0 TO AN VA.
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(B) v 10XV ng avidiag mou mpowOei 10 vepd, av Jewpriooupe OTL 1 HUVANIKI] TOU EVEPYELA
bev petaBaAetat.

(y) ) 6Uvapn mou aokel 10 vePO OTO OOPA KATA TNV ITPOOKPOUCT) TOU 0 AUTo.

(8) tov eAdx10To ouvieAeotr] OTATIKNG TPBNS Ligr, DWOTE TO OMIA VA TIAPAPEVEL AKIVITO.

Aivetat:n smutayuvorn g Bapumrag g = 10m/ 52 Kat 1 TUKvOTNTA T0U vepou p, = lg / em?

4.4. 'Evag xataképudog omdnvag otabepns Statopng A; = 10em?, tpopodotei pe vepod 60
op1ovtioug owAnveg dtatopng A; = 3em? kat Az = 4cm?, ot omoiot eKtogeUouv vepod
rpog 1o £€6adog. O1 opigdvtiot owArveg Bpiokovtal oe VYN hy Kat hg avtiotoixa. To vepd
apyilel va avépyetal otov KatakopuPo oeArva He taxutnia v = 3m/s Kat eggpyetat
arto toug 5U0 0p1lOVIIoUg OWARVEG He Taxutnteg vy = 6m/s kat vz, aviiotorxa. Ot xpovol
ou PBpioKeTal T0 vepo OTO agpa PEXPL va KTUToel 010 £6adog eival to Kat ty = 2t,,
avtiotorya.Na urnodoyioete:

.I'"I.{

- ‘—FU,

P

(a) Vv tayvtnta v3 pe Vv onoia 1o vepo eEEpXETal arnod tov Pnidtepo optddoviio omArnva.
(B) ta vyn ho kat h3 ota onoia Bpiokovial ot U0 0p1ldVIIol COATVES.
(y) tnv mieon tou vepou P; otn Baocn tou Katakopupou oeArva (onpeio 1).

(8) mo1o 0o00TO % TG CUVOAIKEG TIOCOTNTAG VEPOU TTIOU TPOPOSOTEL 0 KATAKOPUPOG OOANVAG
@TAvel oToV YPNAGTEPO 0P1{OVIIO OWATVA.

Na 9swproste to vepo 15aviko peuoto.
Aivovrat: 1 erutayuvon g Baputntag g = 10m/ s? 1 TukvotnTa U vepou p = 103kg / m3
KAl 1 aTHOOPAIPIKY Ttieon Py = 10°N/m?.
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4.5. To Soyeio mou @aivetal oto dutdavo oxnua, €ivatr avolktod, €xel datopr pe PeYAAn
erugpavela A; kat eivat yepdato pe vepo oe Babog hy = 1,75m. Zto onpueio B tou
MAEUPIKOU TOXOPATOG, TTOU Bpioketal oe vWog hy = 1, 25m amnd tov mubuéva, urnapyxet

Vv 10
HKPO avorypa epBadou Swatopng A, = 5 em?, Tou eivat kAewopévo pe nopa. H
Satopny A, eivatl moAv pikpotepn ard v ermu@davela tou doxeiou, A;. Tn Xpovikn

ouypn t = 0 agpaipoupe 10 opa. To vepo amd 1o avorypa e§Epxetal pe opigovua

TaxumIa vs KAl PE TV IMIOON Tou yeRidel pikpo adeto Soxeio oykou V = 1L mou
Bpioketatl oto 1610 optgovtio eminedo pe tov mubpéva tou doxeiou.Na uroAoyioete :
Pty
Al A
FI’IT|J
Ar v,
hj — i
B
VEPO ha
¥ J"'!Lj

(a) v tayxvtnta vy Pe v oroia 1o vepo eEEPXETAL OTOV agpa.
(B) ™ xpovikn otypr) rou da yepioest 1o pikpod doyeio.
(y) to epBado ng Sratopng As g eAéBag Tou vepoU OTO GNPEIO TTOU PTAVEL OTO PIKPO SoXEelo.

(8) Av n edelBepn emupdavela T0U vepou oto peydldo Soxeio €xel erugavela Satopng Ay =
100cm? kat toroBstrooupe mave g €nBodo pagag m = 15kg, va unodoyioete Eavd
) Xpovikn ouypr] ou Ya yepioetl 10 pikpo doxelo, av emavaddBoupe v MAPANIAVE
dladkaocia 9ewpwvrag Ot 1o peyddo doxeio mapapével yepdto pe vepo oe Babog hy =
1,75m.

Na 9swpriocte 10 vepo 18avVikG PEUOCTO.
Aivovtat: 1 erutayuvon g Baputnrag g = 10m/ s? 1 rukvotnta tou vepou p = 103kg / m3
KAl 1 aTHOOPAIPIKY Ttieon Py, = 10°N/m?.

4.6. To doyeio emgpaveiag A; = 100cm?, nou gatvetatl oto SmAavo oxua, eival avolktd Kat
yepato pe vepo oe uwog hy = 80cm. Mia Bpuon propet va eiodyet vepo oto oxeio. Ze
600 onpueia 1V MAEUPIKOV TOXOPATOV, OTd XaunAotepa onpeia tou §oxeiou, Urtapyouv
&Uo pikpd avoiypata T kat A pe epBada Statopodv As = 1lem? kat Az = 2em?, mou sivat
KAgl0td pe niopata. Kate aro to oxeio untapyel mdatd de€apevr), 08 KATAKOPUP)
artootaon hy = 80cm anod 1o Soxeio, oty ornoia KAtaAryouv ot @Aé6eg vepou arod ta
avotypata. Tn xpovikn otypn ¢ = 0, avoiyoupe tautoxpova ) Bpuon napoxng [z kat
10 avorypa I, omdte 10 vepo e&Epxetal pe opigoviia taxunta vs.Na unodoyioete:

(a) v napoxr) wng Bpuong Il g, dote n otabpn tou vepou va napapével otabepr] OTO0 APXIKO
uyog hi.
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(B) v tayxutnta vs pe v oroia to vepo IPOooTurtel oty rmAatd de€apevn.
(y) tov dyko Tou vepoU mou £10MABe otry Se§apevr) péxpt ) XPovikr ouypr) to = 10, 4s.

(8) Agaipoupe 10 moOPa Kat aro 1o dvolypa A, orote 10 vepo e§epxetatl pe opiidovia tayxuta
v3. Na urnodoyioete 10 UPog h TOU vePOU OTO BOXEIO T XPOVIKI] OTIYHr) [TOU 0 pubuog pe
tov oroio kateBaivel n eAevBepn) erupdveia tou vepou oto doxeio etvat 0,02m/s.

Na 9swproste to vepo 18avikG peuoTto.
Aivetat: 1) erutdyuvor g Bapuag g = 10m/ s?

4.7. H 6efapevry, ou @aivetal oto Sutdavo oxnpa, €ivat avolktr KAt YERAt) HPe Vepo O
uyog hy = 125cm. Zta onpeia B kat T’ tou mAeupikoy 101X0OPATOg KAl ToU rubpéva,
avriotolya, undpyxouv |Mikpd avoiypata e em@dveleg diatopav A, = lem? vat Az =
2cm?, avtiototxa. Ta §Uo avoiypata Bpiokoviat oe Uyog hy = 120cm ané 1o €8adog
Krat eivat kAswopéva pe nopata. Ot Swatopég As kat Az eival oAy pikpdtepeg Ao v
emu@avela A; tng dsEapevng. Tn xpovikn ouypn t = 0, adpaipoupe tautdxpova ta duo
nopata. To vepo e&épxetal otov aépa arod ta 6Uo avoiypata pe taxUtnieg vs KAt Us
avtiotorxa. H taxumta v, etvat opigovria. Na uriodoyioete:

(a) TS taxUnTeg vy KAl U3 P TG Oroieg e§€pXetat To vepd otov aépa aro ta avoiypata B kat
T.

(B) to P£TPO OV TAXUTATOV U5 Kal Uf, 1€ TG OMOieg T0 vepd twv §Uo @AeBwv IPOOKPOUEL OTO
€dagog.

(¥) Tg Xpovikég otypég to Kat t3, ITOU 10 vepo TV SU0 @AeBhV ITPOOKPOUEL OTO £6a(og.

(8) ug erupaveieg wv datopwv AL kat A5 mou éxouv o1 AéBeg vepouU dtav QTAvouv oTo
€dagog.

MuixaAng E. Kapadnuntpiou 34 http:/ /www.perifysikhs.com



duowkr) I Aukeiou 2019-2020 30 Zet AOKNoe®V

hy

Na 9swpriocte 10 vepO 16aVIKO PEVOCTO.
Aivovrat: n erutayuvon g Bapuintag g = 10m/ 52 1 TukvotTa 10U vepou p = 103kg / m3
KAl 1 aTHOOPAIPIKY Ttieon Py, = 10°N/m?.

4.8. H 6etapevn) peydAng erugaveiag A, ou @aivetal oto Surmdavo oxnpa, eival avolktr Kat
nepLEXel vepod oe otabepd vwog h = 50cm, eved arnd ndve and 1o vepd UMAPXEL OTPpOURA
Aab1ou i61ou vyoug h. Te U0 onueia TOV MAEUPIKOV TOIXOUATOV, UMIAPXOUV HIKPA

avotypata B kat T pe Satopég Ay = 2em? xatr As = gcmz, avtiotorya. Ot dratopeg

Ag xat Az eival moAU pikpOtepeg amo v erupavela A; ng 6e§apevng. Ta duo avoiypata
Bpiokovtat o vyog he = 80cm, hy = 20cm and tov mubpéva tou doyeilou, avtiotoxa,
Kat eivat kKAsiopéva pe nopata. Tn xpovikn ouypn ¢ = 0, avoityoupe tautdoypova ta 600
avoiypata, ordte 1o Addt Kat 10 vepod e&€pyovial otov agpa pe opidoviieg TAXUTTEG Vo
Kat vy, aviiotorxa. Ot oxnpatidopeveg pA£Beg vepou Katl Aadlou, adpou KAvouv 0p1{OvTieg
BoAég, kataAryouv péoa oe pikpo adeto doyeio, oykou V' = 10L, rou Bpioketat oto 1610
op1¢ovtio eminedo pe tov ubpéva tng e€apevrg.Na urnodoyioete :

P

A
b i
As
h
Hoinin
T
1 hz
h -
."\.3 ]
vERG h1
T I T I

(a) Tg taxveg v KAl v3, HE TG oroieg 1o Addt Kat 1o vepd e§€pxovial otov agpa and ta
avoiypata B kat T, avtiotoika, tn Xpovikr ouypn ¢ = 0.

(B) tg xpovikég otiypég to Kat t3 ou ot 6Uo @A&Beg aro 1o Addt Kat 1o vepd, aviioroixa,
MPOOTIITIOUV oto doxeio.
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(y) ) xpovikr) ottypn ¢ ou da yepioet o doyeio.

(8) 1o 0COOTO TOU CUVOAIKOU UYPOU OTO MIKPO Hoxeio mou kataAapBavel to Aadi, katd 1
XPOVIKI] ouypr) ¢, rmou to doxelo yepidet.

Na 9swprocste to vepo Kat to Aadt 18avira psuotd.
Aivovrat: nerutayuvon g Bapuinag g = 10m/ 52 1) MUKVOTNTA TOU VEPOU Py = 103kg / m3,
1 mukvéTnTa tou Aadov py = 0,9 - 103kg/m?3 ka1 n atpoopaipn micon Py, = 10°N/m2.

Enpeioon: To vAwtkod toU mapoviog Zet xel emtileytel ano 10 www.studydexams.gr kat ano
9éuata IaveAanviov efetaoewn.
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