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Quoikn I Aukeiou OTIKWV ITTOUOWY Ofuata e€etdoewv

A. Epwtnoeig MoAAanAng EmiAoyng

1. H povada pétpnong tng otpowopung ivai

2 2

m
a 1kg- M. B. kg . y. 1kg-m. 5. 1k 2.
S S S
Eomep. 2003
2. lNa va i1o0opponei €va apxikd akivnto OTEPEOD OwWHAa OTO OMOI0 ACKOUVTaAl TOAAEG

OUOEMIMEDEC OUVAUEIG, Ba TPEMEl
d. N OUVIOTAPEVN TwV GUVAHEWY TTOU aoKOoUVTAl 6TO CWHA va ivatl PndeEv.
B. TO aAyeBpikO ABpolopd TWY POTIWY TWV OUVAUEWY va gival PnoEv.

Y. N ouviotapévn Twv OGUVAPEWY Kal To aAyeBpikd dbpolopa Twv pomwy Twv OUVAPEWY va
givat pndev.

6. N ouviotapévn Twv OUVAPEWYV va gival Pndév Kat To aAyeBpilkd abpolopa Twy pomwy Twv
OUVAPEWY OLAYOoPO TOU PNOEVAC.
Opoy. 2003

3. Edv n otpo@opun VoG owHAToC TOU TEPICTPEPETAl YUPw amo otabepd aéova mapapével
ot1abepn, TOTE N OUVOAIKN EEWTEPIKN pOTIN MAVW OTO owua
a. €ivat ion pe To Pndév. B. eival otaBepn kat diagopn Tou PNdEVOG.
Y. augavetat e to xpovo. 0. MELWVETAL PE TO XPOVO.

Emav. Eomep. 2004

4. 'Eva oteped owpa MEPICTPEPETAl yUpw amo otabepd afova. Av n ywviakn taxutnta
MEPIOTPOPIC TOU CWHATOG UTIOOITIAACIAcTE(, TOTE 1 KIVNTIKA TOU £VEpyela Oa

d. UTIOTETPATAQCIACTEL. B. umodMAACLaOCTEL.
Y. TETPATAACLACTEL. 0. mapapeivel apetaBAntn.
Ouoy. 2004
5. AvBpwnog Bpioketal mavw oOTNV EMIPAVEIQ KAl KOVTA OTO KEVIPO opldovtiou OicKoU Tou
MEPIOTPEPETAl UE YwVIAKN Taxutnta w YUpw amno afova KABETO OTO KEVIPO TOu. AV O
1

avBpwnoc PetakivnBei otnv neplPepeEia Tou Oiokou, TOTE N YwVIaKn Tou taxutnta w 0Oa givai
2
a w=w. B. w>w. Y. W <w. 6. w =0.
2 1 2 1 2 1 2
Eomep. 2005
6. Tpoxog aktivag R kuAictal xwpic va oAicbaivel og opilovtio eninedo. AV U., N taxutnta

TOU TPOXOU AOyw HETAPOPIKNAG Kivnong, TOTE n taxutnta Twv ONUEIwWV TNG TEPIPEPEIAC TOU
TPOXOU TIOU ATMEXOUV amo 1o £€0a@o¢ anootaon ion Ue R, Exel UETPO

d. Ucn. B. 2U.n. y. O. 0. \/iucm.
Emav. Huep. 2005
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7. H povadda pétpnong tng otpowopurg oto cvotnua S.I. givai

2

m m m
. 1kg—. . —_—. . —. . .S.
a 1gS B 1kgs2 Y 1kgS2 0. 1J.s

Opoy. 2005

8. H mepiodo¢ mepiotpopnc tng 'ng yupw amo tov déova tng sival otabepr). Auto opeiAstal
070 0TI N EAKTIKN Ouvaun mou O0éxetal n I'n ano tov ‘HAlo
a. Ongloupyel otabepn potn wg mMPog Tov dfova Tng.
B. Onuuoupyel PNdeVIKA POt WG TTPOG ToV Afova TnG.
Y. €xeltn Oleubuvon NG EQATTOUEVNG OE £va onpeio tou lonueptvou g 'ng.
0. éxel Tétolo PETPOo Tou Oev emnpedlel Tnv meplotpopn g ng.

Opoy. 2005
9. Mia o@aipa kulictal xwpic oAicOnon KIVOUUEVN KATA PHKOG KEKAIUEVOU €TUTEOOU (apXIKA
AQVEPXETAl KAl OTN OUVEXEIQ KATEPXETA).

a. O puBpog PeTaBOANG TNG OTPOWYOPHNAG TNG WG TPOG ASova Tou OLEPXETAL ATIO TO KEVIPO
padag g petaBarAstat.

B. H @opd tou Slavuopatog tng oTATIKAG TPIBAG mapapével otabepn.
Y. H @opd tou dlaviopatog Tng YWVIAKAG EMTAXUVong HETaBAAAETal.
6. H @opd tou diaviopatog NG ywviakng taxutntag mapapevel otadepn.
Emav. Huep. 2006

10. H pdBdog tou oxnuatog €xel pnko¢ L kai umopei va otpépetal yupw amo déova mou
Oiépxetal ano 1o péoo tng O Kail ival KABeTo¢ o€ autn.

—
n-_j

H porn tn¢ duvaung F w¢ mpog to oneio O €xel UETPO

L Y. F.Lavvgo. 0. F.E;y,ugo.

a. 0. B. F.—.
2 2 2

Opoy. 2007
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11. H pdBdog¢ tou oxnuatog eivai aBapri¢ kat ot padeg¢ m améxouv e€icov ano tov déova
MEPIOTPOPIIG.

m m

Av n anootaon twv padwv ano tov aova mePIoTPOPNG UModIMAAactaoctei, n pomnr adpavelag Tou
ouoTNUAatog

a. tetpamAacialeral. B. OurAacialetal. Y. umodumAaoctadetat. 0.
umroteTpanAactaletat.

Emav. Hpep. 2007

12. 2tn otpo@IKn Kivnon 1o aAyeBpiko dBpoloua Twv £pywv TwWV PONWY TwV OUVAUEWY, TIOU
ackouvrtal oTo owya gival
d. (00 pE T PETABOAN TNG KIVNTIKAG EVEPYELAG TTEPLOTPOPNG TOU GWHATOG.
B. {00 pe TN pETABOAR TNG OTPOWYOPHNG TOU CWHATOG,.
Y. mavta Betiko.
0. avTloTpOPwWG avaAoyo Tng GUVOAIKAG SUVAKNG TTOU ACKEITAl OTO CWHd.
Emav. Huep. 2008

13. 2T1eped owpa MEPICTPEQETAl yupw amo otabepd afova, pe ywviakn taxvinta w. Av
JImAaocIactei n ywviakn touv taxutnta, Tote n KIVNTIKN ToU EVEPYELa
a. pével n ioua. B. OwmAacialetat. Y. tetpamAacialetat. 0.
oktamAaclaletat.

Eomep. 2009

14. [1a va icoppomnei €va oTEPEO owla, apKel
d. n oUVICTAPéVN TwV GUVAPEWY TTOU EvEPYOUV TIAVW ToU va gival ion e Pnoév.
B. N CUVICTAMPEVN TWV POTIWYV TWV OUVAHEWY TTOU EVEPYOUV TTAVW TOU vda €ival ion PeE PNoEv.

Y. N OUVIOTAPEVN TwV OUVAPEWY KAl N CUVICTAUEVN TWV POTIWY TwV OUVAHPEWY TIOU EVEPYOUV
TAvVwW TOU vd €ival ion pe Pndév.

0. To £pyo tou Bdpoug tou va ivatl ico pe pPndev.
Opoy. 2009

15. To pETPO TNG OTPOWOPLNG L EVOG OTEPEOU OWLATOG OV TEPICTPEPETAl YUPW ano aéova Le
ywviakn taxutnta w kai ponn adpaveiac |, w¢ mpog tov iolo déova meplotponc, givai
a. Pw. B. l.w. y. Lo’ 6. Jlw.
Eomep. 2010
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16. H pomnn adpdvelag €vog OTEPEOU OWHATOS WG POG déova MePIoTPOPIG
a. eival dlavuopatiko péyebog.
B. €xel povdda pEtpnong to 1N-m, oto S.I.
Y. Otv e€aptatal amod tnv 0éon tou dfova mEPLOTPOYPNG.
0. ekppalel TNV adpdveld TOU OCWHATOG OTNV TEPLOTPOWIKN Kivnon.
Emav. Hpep. 2010

17. YAkO onueio padac m kai taxutntag v KIveital oe mepipépela opi{ovtiou KUKAOU aktivag r,

Onwc¢ oto oxnua. .

7’

H otpopopun tou UAIKOU onuegiou w¢ mpog tov aéova zz ', o omoiog OIEPXETAl anod TO KEVIPO
TNG KUKAIKIG TPOXIAG Kal €ival KABETOC OTO EMITEDO TNG
a. €ivat povopetpo pEyedog.
B. €xel pétpo mur.
Y. €lval diavuopa kat €xel dleubuvon Kabetn otov agova zz”.
0. €xel povdada to Kg-m .
Emav. Eomep. 2010

18. Otav éva owpa eKTeAE opain oTpo@IKn Kivnon, TOTE N YwVIAKI) TOU
a. taxutnta augavetat. B. taxutnta pével otabepn.
Y. €mrtdxuvon aufavetat. 0. EMTAXUVON HELWVETAL.
Opoy. 2010

19. H Aentn opoyevig paBoog Tou oxnuatog €xel pomr adpavelag I1, Iz, I3, I4 WG MPOG TOUG

napdAAnAoug déoveg € , € , € , € avtiotoixa, OMwCG Qaivetal 6To oxna.
1 2 3 4

1 €, 1€, 1 &3 1 &4
! ' I 1
I 1 [ | |
L T ] 1
I | I I
e ' d >le d >
H pikpotepn pomn adpdavelag eivat n
a. |. B. I. Y. |. 6. I.
1 2 3 4

Emav. Huep. 2011
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20. 21Eped owpa OTPEQPETAl yUpw amo otabepo déova mou OlEPXETAl amo TO KEVTPO palag
Tou. H ywviakn taxutnta (w) petaBdAAstal e to xpovo (t), Onwc oto oxnua.

(F37N

H ouviotauévn twv pomwv mou ackouvtal oTo owua

a. eivat pndév tn Xpovikn oTiyun ti. B. eivat otabepn Kat diagopn Tou
HNOEVOC.
Y. €lval otabepn kat ion pe to pPndév. 6. au&dvetal pe To Xpovo.

Emav. Huep. 2012

21. Av éAlwvay ol moAikoi mayot kai avéBaive Aiyo n otabun tng 6dAacoag, t0te
a. n otpoopun NG 'Ng wg mMpog Tov afova meplotpo®ng tng Ba aufnbei, evw n pomn
adpaveldg g wg Tmpog Tov idlo afova Ba mapapeivel otabepn.
B. n otpoopun ™G NG wg mpog Tov dfova MePLoTPOPNG TNG Ba Tapapeivel otabepn, evw n
poT adpAveldg TG wg mPog Tov idlo afova Ba augnbei.
Y. N otpooppn TG MG wg mpog Tov dfova MePLOTPOPNG TNG Ba TapapEivel oTtabepn, VW N
poT adpAveldg TG wg TPOG Tov 010 afova Ba pelwdEL.
6. n otpowopun NG NG wg mMpog Tov afova TMePLOTPOPNS TNG Ba pewwbel, evwy n pomn
adpavelag tng wg mpog Tov idlo afova Ba mapapeivel otabepn.

Opoy. 2012

22. Ze €va apxikd akivnto OTEPED OwWHA AoKOUVTal OUOETINMEOEC OUVALEIC ETOI WOTE aUTO va
EKTEAE] POVO EMITAXUVOUEVN WHETAQOpPIKA Kivnon. [a tn ouviotauévn twv ouvduewv Y F
TTOU TOU acKouvtal Kai yla to aAyeBpiko dbpoioua Twv ponwy 2T w¢ MPOo¢ Omolo0NToTE ONUEIo
TOU, (OXUEL:

a. YF=0, Xt=0. B. YF= 0, Xt= 0.
Y. XF= 0, X1=0. 6. YF=0, St= 0.
Hpep. 2014

23. ‘Eva punxaviko OTEPEO MEPICTPEQPETAl YUpw amo akAovnto déova meplotpopng. Av
JImAaoc1actei N oTPOPOPUN TOU OTEPEOU, XwpIic va aAAdéel Béon o dfovac mePIoTPOPNC yupw
ano Tov Omoio OTPEPETAl, TOTE N KIVNTIKI) TOU EVEPYEIQ
a. Tapapével otadepn. B. umodumAactaletat.
Y. OumAacidetat. 6. tetpamAactaletat.

Emav. Hpep. 2014
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24. Katd tn otpo@IKn Kivnon evog otepeol yUpw ano otabepo déova
a. n Oteubuvon tou Slavuopatog TNG OTPOYOPUG TOU OTEPEOU UETABAAAETAL.
B. OAa ta onpeia Tou oTEPEOU £X0UV TNV Ol YPAPHIKA TaxuTnTd.
Y. KABe onpeio tou otePEoU €XEL YWVIAKN TAXUTNTA avaloyn He tnv amdéotacr Tou amo Tov
agova mePLOTPOPNG.
0. KAaBe onpeio Tou OTEPEOU €XEL PHETPO YPAUMIKAG TaxUTNTAG avaAoyo HE TNV AmOCTACKH TOU
amo tov afova MEPICTPOPNG.
Ouoy. 2014

25. ‘Eva oteped owpa MEPICTPEPETAl yUpw amo akAovnto aéova. Eav dimAaciactei n
oTpoopun Tou, Xwpic va alAda€st o afovag meploTPOoPnG YUpw amo TOV Omoio auto
MEPIOTPEPETAl, TOTE N KIVNTIKN TOU EVEPYEIQ
a. Tmapapével otabepn. B. umodumAacialetat.
Y. OurAactdetat. 0. terpamAactdletal.

Hpep. 2015

26. H ywviakn emtaxuvon €vOG OLOYEVOUG OIOKOU TOU OTPEQPETal yupw amo otabepo
aova, mou OIEpXETal amo TO KEVIPO TOU Kal gival KABETo¢ 010 eMinedo Tou, €ivail avdAoyn

a. Me ™ pomn adpdavelag Tou GiOKOU wg TIPOg ToV afova TEPLOTPOYNG.

pe TN pala tou diokou.

HE TNV aktiva Tou dioKou.

HE TN POTIA TTOU acKeital oto OioKo.

o= >

Opoy. 2015

27. ‘Evac diokog oTpEpetal yUpw amo déova mou OIEPXETal am O TO KEVIPO TOU Kal &ival
KABeToC OTO €MIMEDO TOU. H TIUN TNG ywvIaknG taxutntag tou OiCKOU OE ouvdptnon HE Tov
XpOvVo Mapiotavetal ot o Oldypaupa to U Mapakdtw oxnuatog.

() ]

rd

Mota ano ti¢c mapakdtw MPOTACEIC ival N owoTn;
d. To PETPO TNG YWVIAKNAG EMTAXUVONG AUEAVETAL OTO XPOVIKO Slactnpa amo t; £wg t,.
B. To PETPO TNG YWVIAKNAG EMTAXUVONG TN XPOVIKA OTyHR t; €ival HIKpOtEPO amd 1O
HETPO TNG YWVIAKAG EMTAXUVONG TN XPOVIKA OTLYHA t4.
Y. Tn Xxpovikn otiypn 3 n ywviakn mMTaxuvon ivat B€Tikn.
0. To dldvuopa TNG YWVIAKAG EMTAXUVONG TN OTIYHN t; €xel avtiBetn kateubuvon amo tnv
KATEUOUVGON TTOU €XEL N YWVIAKN ETMTAXUVON TN XPOVIKN OTIYHN tg.
Hpep. 2016
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28. XopeUtpla meploTpEépeTal Xwpic TPIBEG €xoviac ta xépia tng amdwpéva. Otav n
XOpeUTPIa Kata tn OIAPKEIA TNG MEPICTPOPNS CUUTITUCOEL Ta XEPIa TNG, TOTE
a. n pom) adpdvelag TG we MPog Tov dfova MePLOTPOPNG augavetal
B. n otpowopun TNG WG TMPOG ToV dfova TEPIOTPOWPNG TNG EAATTWVETAL.
Y. N OUuxvOoTnta TEPLOTPOYNG audavetal.
6. n mepiodog mapapével otabepn.
Huep. 2016 (maAaiou tumou)

29. Mia abAntpia tou kaAAitexvikoU matival MEPICTPEPETAl, XwpPIG TPIBEG, £xovrag ta
xépta ¢ o€ ouuntuén. ‘Otav n abAntpla, Katd tnNv MEPICTPOPI TNG, AMAWOCE! Ta XEPIA TNG OF
opilovtia Béon, 10TE
d. n oTPoYopUnR TNG HEWWVETAL.
B. n otpowopun TNG aufavetat.
Y. N ouxvotnta TEPLOTPOYPNG TNG auEdavetat.
0. 1N ouxvotnta TEPLOTPOPNG TNG HEWWVETAL.
Emav. Huep. 2016

30. Je €va apxikd akivnto oteped owpa ackeital otabepn pomr, onote apxilel va Kiveital.
Tote
d. TO OTEPED CWHA EKTEAEL OPAAR OTPOYIKA Kivnon.
B. TO PETPO TNG YWVIAKAG EMTAXUVONG TOU CWHATOG AUEAVETAL GUVEXWG,.
Y. TO HETPO TNG YWVIAKAG EMTAXUVONG TOU CWHATOG Eival oTabepo.
6. N OTPOWOPN TOU cwiatog sival otadepn.
Opoy. 2016

31. O opoyeviic GioKoG ToU oXnUAtog Iooppomei o€ Agio opi{ovtio ddnedo.
Kamota xpovikn otiyun ackouue otov dioko {eUyo¢ OuVAUEwY, OTIWG PAiVETAL GTO GXNKA.

<

=8

F

H kivnon tou diokou sivat
da. HOvVo oTPOo@IKN pE oTabepn ywviakn taxutntd.
B. pOVO pETAPOPLKN PE oTabepn Taxutntd.
Y. HOVO OTPO@IKN PE oTABEPN YWVIAKNA EMTAXUVON.
0. HOVO pETAWOPIKN PE oTabepn mTdxuvon.
Emav. Huep. - Opoy. 2017
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32. To opifdvtio opoyeveg oteped Tou 2Zxnuatog 1 gival opBoywvio mapalAnAsminedo Kal
UTopEl va meplotpapei KABs Popd yUpw amo Toug Katakopupous mapdAAnAouc aovec €4 1 €,
N €3 1 €4, PE TNV (01a 0TAOEPN ywVIakKn Taxutnta w.

& g €2 &

4 32
IxApa 1

To PETPO TNG OTPOWOPLNG TOU OTEPEOU E£XEL TN HEYAAUTEPN TIUN TOU OTav TO OTEPED Owua

MEPIOTPEPETAl YUPpw amo tov aéova

a. €. B. €. Y. €. 0. &4
Emav. Huep. - Opoy. 2018

33. Mia ano ti¢ povdoeg HETPNONG TNG OTPOWOPUNG TWV OTOIXEIWOWY OWHATIOIWV OTO OIEOBVES
ovotnua povaowy (Sl) ivai
a. J-sh B. J-s. Y. kg-m?/s?. 3.
kg-m/s?.

Emav. Hpep. - Opoy. 2019

34. Opidovtiog 0ioKOG OTPEPETAl YUpw amo KAtakopupo otabepo aéova mou OIEpXETal ano 1o
KEVTPO palacg tou Kal gival KABETo¢ o€ autov.

H otpopopun L tou diokou petaBdAAstal e to .

Xpovo, Onwc paivetal oto OImAavo oxnja.

H ouviotauévn twv ponwv Twv OUVAUEWY TIOU

ackouvtat oto 0ioko 0 /

a. €ivat otaBepn Kat ion pe to PndEv. /t1 -
B. eival pndév Tn XPOVIKN oTLyun ti.

Y. au€avetal pe to xpovo.

0. eival otabepn kat diagopn Tou PNoEVAG.

Emav. Huep. - Opoy. 2019

35. A6ANTA¢ twv Kataduoswv ano Batnpa, KataPEPVeEl va KAVEI APKETEG TIEPIOTPOPEG OTOV
agpa Péxpt va Boutnéel oto vepo. AuTO yivetail 010t
a. OEXeTal Tn pomn Tou Bapoug Tou.
B. peTaBAAAETaAl N OTPOWOPHN TOU.
Y. HEWWVEL TN poT adpAvELdC TOU CUUTITUCOOVTAG TA AKPA TOU, WOTE va AUENOEL TN YWVIAKNA
Taxutnta TN MEPLOTPOYPNG TOU.
6. dlaTnpeital n PNXavikn Tou EVEPYELd.
EmiuéAcia: Mepk. MavayiwtomnouAog-ucikog www.merkopanas.blogspot.gr 10
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Huep. (maAaié cuotnua) 2020

36. ‘Eva oteped owpa apxikd mapapevel akivnto, Xwpic va tou ackouvtal Ouvduelg. Kamoia

XPOVIKN OTIyun ackoUpe 0vo duvdueic Fq kai F, oto owpa. Ma va eKteAéoel To owpa Hovo
OTPOPIKN Kivnon, ol OUVAUEIC aUTEC Ba MPENEL
a. va givat Kabeteg petalu Toug.
B. va €Xouv PN oUVEUBEIaKEG TAPAAANAEG OLEUBUVOELG, avTIBETEG POPES KAl avioa HETPA.
Y. va Bpiokovtal otny idla eubeia kat va sival avtibeteg.
0. VA €XOUV Hn CUVEUBEIaKEG TAPAAANAEG OLEUBUVOELS, avTIBETEG POPES Kal ioa PETPA.
Emav. Huep. - Opoy. 2020

37. 'Eva oteped owpa apxikd akivnto, Oéxetat povo 2 Ouvdapelc v F; kat v F,, mou iva
avtiBeteg kai Ogv £xouv Tov (010 popéa. To mapandvw owua
a. Ba mapapeivel akivnto.
B. Oa eKTEAEOEL HOVO OTPOWIKA Kivnon.
Y. 6a ekteAéoel povo pETAPOPIKN Kivnon.
0. Oa ekteAéoel oUVOETN Kivnon Tou amoTteAEiTal amo pia HETAQOPIKN KAl Pia CTPOWLIKN.
Emav. Huep. - Opoy. (maAaid cuotnpa) 2020

38. Movdda pétpnong tng pomrg adpavelag oto OlEBVEC cuotnua povaowy givai
a. 1kg. B. 1 kgm/s’. y. 1 kgm’. 5. 1Nm.
Opoy. (maAaid cvotnua) 2020

39. H ywwviakn emtdxuvon €vOo¢ OTEPEOU OwWUATOG, TOU EKTEAEI opaAd petaBaAAduevn
OTPOPIKN Kivnon yupw amo otabepd aéova mepiotpoPrg
a. €xel 0lelBuvon KABeTn otov afova mEPIOTPOPNG.
B. ¢£xelL katevBbuvon avtibetn amd v KatevBuvon tou Slaviopatog tng HETABOANG NG
YWVIAKAG Taxytntag.
Y. €Xel Kateubuvon dla pe tnv Kateubuvon tou Olavuopatog tng HETABOANG TNG YWVIAKAG
taxutntag.
0. £xel katevBuvon Ola pe TNV KateuBuvon Ttou OlavUCHATOG TNG APXIKAG TOU YWVIAKNAG
taxutntag.

Hpep. 2021
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B. Epwrtnosig avtiotoixiong

1. Na ypayete oTo TETPAdLO 0ag Ta YUOLKA peyéOn amod tn XZTAAN | kat 6imAa o€ Kabéva tn
povada tng ZtAANG Il mou avtiotoixei ¢' auto.

Ztiain I Ztiin 11

Mnxog #vilatog rad/s?

Toviaxri extrdyvvon | N-m

Poni dvvaung m
Oou 2
T100QOQILT
P 1 Ke- %
m Opoy. 2002
n

. EpwTtno&ig cUUMANPwWOoNG KEVOU

Na ypdyete oto teTpdoIo oag to ypdupa tng mpotaon Kat OimAa tn AEEn mou TN CUUTANPWVEL
owoTd.

1. To aAyeBplKO ABPOIOHA TWV eevererrernennennnnns mou Opouv © €va OTEPEO TIOU
nmeploTpEéPeTal yupw amd otabepd dfova, eival ico pe tnv aAyeBplki TIUR TOu pubpou
HETABOANG TNG GTPOYOPHNG TOU.

Hpep. 2002
2. Eav n ouvoAkn €€wTepIKn POt o€ €va cUCTNHA CWHATWY gival PndEv, ToOte n PeTaBoAn
NG OAIKAG OTPOWYOPUAG TOU CUCTAKATOC Eivdl ...........

Emav. Huep. 2003
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Quoikn I Aukeiou OTIKWV ITTOUOWY Ofuata e€etdoewv

A. Epwrtnosig Zwotou - AdBoug

Na xapaktnpioete oto TETPAOIO 0ag TIC MPOTACEIC TTOU aKOAouBouv e To ypduua X, av €ivai
OWOTEC N UE TO ypdupa A, av givai AavOacpEveg.
1. a. ‘Otav évag akpoBATNG TOU TEPIOTPEPETAL OTOV AEpA aAvoifel Ta dkpa Tou, auEdvetal n

YWVIAKN taxutnta mepLoTpoPng Tou.

B. Xtn PETAWOPLIKN Kivnon €vog cwpatog KABe XpovIKA OTLyH OAA Ta onpeia Tou €Xouv thv

i0la taxutnta.

2. H ywviakn €mMrtaxuvon €vog oTepeoU CWHATOG TIOU TEPIOTPEPETAL YUPW ATO oTabepo

a€ova eival avaloyn mpog TN GUVOALKN €EWTEPIKN POTIA TTOU ACKEITAL OTO GWHA.

3. Av n otpo@oppn €vOg oTEPEOU CWHATOC TTAPAUEVEL OTABEPN, TOTE N CUVOALKH EEWTEPLKN
POTIN TTOU AOKEITAl OTO CWHA gival PnoEv.

4. H otpowopun €vOg oTEPEOU OWHATOG TAPAMEVEL oTabepr, av to aAyeBpikd abpolopa
POTIWV TwV GUVAPEWY TTOU ackouvtal 6’ auto ival d1awopo Tou Pndevag.

5. H pomn adpdvelag ek@palel tnv adpdvela otn PETAPOPIKN Kivnon.

6. H pomn elyoug Ouvduewy eival 0la wg TPOG OTOLOOATIOTE GNHEI0 TOU EMTESOU TOU
opilouv.

7. Katd tn oTpo@iKn Kivnon £vog cwuatog ...

a. OAd Ta onpEia TOU CWHATOG €XOUV TNV 0la TaxuTnTd.

B. KdOe onpeio TOU CWHATOG KIVEITAL PE YPAMHIKN TAXUTNTA U = wr (w N ywviakni taxutntda, r
n

amooTacn Tou onpeiou amd tov afova MEPIGTPOYPNG).

Ucm

Y. KABs onpeio Tou owpatog €Xel ywviakn taxutnta w = (Uem N TAXUTNTA TOU KEVIPOU

palag, R n amootacn Tou onpeiou amo to KEvtpo palag).
6. n 0levBuvon tou SlavuopaTog TG YWVIakng taxutntag JeTaBAaAAeTatl.

8. H povada pétpnong tng potng adpavelag eivat 1 kg-m?

9. 'Evag abAntng KatadUoewv, Kabwg TEPIOTPEPETAL OTOV AEPA, CUUTITUCOEL TA AKPA ToU. Me
TNV TEXVIKNA auth au€Avetal N ywviakn Taxutnta mePLoTPOPNG Tou.

10. a. ‘Otav n cuvictapévn AUvaApn TOU ACKE(TAl O€ €va oTEPEO owpa sivat Pndév, Tote To

OWHA €XEL TAVTOTE PNOEVIKNA YWVIAKA EMTAXUVON.
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B. H pomni adpavelag evog otepeoU owpatog eivat ave€aptntn amd t O¢éon tou dfova

TIEPLOTPOYPNG TOU.

11. H pomn adpdavelag vog cwpatog otabepng palag €xetl mavra tnyv idla Tin.
12. 'Otav o @opéag tng OUvaung, n omoia acKeital o€ €va eAeUBepo oTEPEO owpa Ogv

OlEPXETAL ATTO TO KEVTPO PAlag ToU, TOTE TO CWHA EKTEAEL HOVO HETAPOPIKNA Kivnon.

13.  Av n OUVOAIKN €EWTEPLKN POTI TOU ACKE(TAl 0€ €va oUoTNUA CWHATWY €ivat ion He
MNOEV, N OAIKN OTPOWOPUN TOU CUCTAHATOG HETABAAAETAL.

14. Ta daviopata ™G YwVIAKAG TaxUtnTag @ Kal TNG YWVIAKAG EMTAXUVONG & €XOUV
mavta tnv i0la katsubuvon.

15. H pomm adpdvelag evog otepeol Oev e€aptdtal amoé tn B€on Tou Afova mEPLOTPOPNG TOU.
16. H I'n éxel otpoopun Adyw TG Kivnong tng yUpw amd tov ‘HAwo.

17. Otav pla xopeutpla KAAMTEXVIKOU TATIVA(, TTOU TEPIOTPEPETAL, BEAEL va TEPLOTPAPEL

YPNYOpPOTEPA CUUTITUCOEL T XEPLA TNG.

18. H pomn adpavelag ekpalel otn PETAPOPLKn Kivnon 0,Tt ekppdalel n palda otn oTPoPIKN
Kivnon.
19. H pomn adpdavelag sivat JOVOHETPOo PEYEBOG Kal €xel povada pétpnong oto S.l1. to 1 kg-m.
20. H pomn adpdvelag evog otepeol cwpatog dev eEaptdatal amo Tov afovag mEPLOTPOPNG.
21. H pomn adpdvelag evog oTeEPEOU GWHATOG Eival SlavuoHATIKO HEYEBOC.
22. a. HpomnA adpavelag givat dlavuopatiko pEyedog.
B. H povada pétpnong tou pubpoU HETABOANG TNG OTPOWOPHNG OTo cuotnua Sl eival to
Kg.m?

s
23. H otpowoppn eivat JovopeTpo péyebog.

1

24. H pomn {eUyoug Suvdapewy givat idla wg TPog OTTOLOOATIOTE ONEio.

25. H povada tng pomng duvapng oto Sl eivat N.m.

26. H pomn euyoug Suvdpewy gival idla wg mPog OTOLOONTIOTE CNHEI0 TOU EMEGOU TOUG.

27. Otav €vag actéPAg CUPPIKVWVETAL AOyw Baputntag, n ywviakn Taxutntd tou AOyw
1OlomEPLOTPOPNG auEdvetal.

28. H pomn adpavelag eivat Slavuopatiko PEyeoog.

29. To kévtpo palag evog cwpatog Pmopei va Bpioketal Kat £€w amd To cwid.

30. EAv n ouvoAlkn €€wTePIKN pomn o€ éva oUoTnUa OWHATwv eivat pndév, n OAlKN
OTPOYOPUN TOU CUCTAHATOG AUEAVETAL GUVEXWCG.

31. OAa ta onpeia €vOG OWHATOG TOU EKTEAOUV HETAWPOPLKA Kivnon €xouv tnv idla

Taxutnra.
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32. Av n OUVOAIKA €€WTEPIKN pommn G’ €va cUoTNHA CWHATWY £ival pndEv, TOTE N OAIKA
OTPOWOPHN TOU CUCTAHATOC TAPAHEVEL OTABEPN.
2
, , , , m
33. a. O puBpog peTtaBoANG TNG OTPOWYOPHNG HETPLETAL OF kg.?.
B. X€ OTEPEO OWHA TOU EKTEAEL OTPO@IKN Kivnon Kal TO HETPO TNG YWVIAKNAG TOU Taxutntag
au€avetal, ta OWvVUOHATA TNG YWVIAKAG TaxUtnTtag Kal Tng YWVIAKAG EMTAXUvONG Eival

avtippora.

34. H pomn adpdvelag wg mpog dova evog oTeEPeOU EXEL TN HIKPOTEPN TIUA TNG, OTav 0 dfovag
autog OLépxetatl amd 1o Kévrpo paldag tou otepeou.

35. Movdda pétpnong Tou pubuol pETABOARG TNG OTPOWOPUNG Eival Kat To1 N-m.

36. H pomn {eUyoug duvapewy givatl idla wg mPog omoloOATIOTE GNHEIO TOU EMTESGOU TOUG.

37. & oteped owpa oEAIPIKOU OXNPATOG TOU OTPEPETAlL Pe otabepn ywviakn taxutnta
YUpw amo dova OlepXxOpPEVO amd To KEVTPO Tou LoxUel mavta XF= 0.

38. Ta umoBeTikA oTeped Tou O&v TAPAHOPPWVOVTAL, OTAV TOUG AackKouvtal GUVAELC,
Aéyovtal Pnxavikd oteped.

39. Movdda pétpnong otpo@oppng oto Sl eivat to1 N.m.s.

40. e pa PeTaBaAAOpeEVN OTPOQIKNA Kivnon otepeol owpartog, Ta Olaviopata Tng

YWVIAKAG EMTAXUVONG KAl TNG YWVIAKAG Taxutntag £€xouv mavta tnyv idla dieubuvon.
41. Tpoxdg mou KUAIETAl XwPIig va oAloBaivel €XEL KIVNTIKN EVEPYELA, HOVO AOYw OTPOPIKAG
kivnong.
42. H yn éxel oTpowoppn AOYw TEPIOTPOPNG YUPW amd tov dfovd tng Kat Adyw TePLPopdg
yUpw amo tov nAlo.
43. H pomn {euyoug Ouvapewy eival i0la w¢ MPOG OTMOlOOATIOTE CNHEI0 Tou emMMESOU TIOU
opifouv ot U0 BUVApELG.
44. a. Otav ol akpoBdteg BEAOUV va KAVOUV TOAAEG GTPOYEG OTOV AEPA, CUUTTUCOOUV Td
X€pla Kal Ta modld TouG.
B. H pomn {eUyoug duvapewy eival n idla wg mTPog omoloOATIOTE GNHEI0 Tou EMMESOU TOUG.
45. H yn éxel oTpo@oppn HOVO AOYw TNG Kivnong tng yUupw amoé tov AALo.
46. KuAwvOplkO owpa KUAETal xwpig va oAwoBaivel o opllovtio emimedo. H taxutnta tou
onpeiou emagng Tou KUAivopou He To emimedo ival ion e TNV Taxutntd Ue, TOU KEVIPOU paldag
ToU.
47. 'Otav éva modAAATO KIVeiTal mPog To VOTO, N CTPOPOPHN TWV TPOXWY WG TPOg Tov dfova
TEPLOTPOYPNG eival €va Oldvuopa pe Kateubuvon TPog TNV avatoAn.
48. H pomn adpdavelag evog otepsoU oWUATOG €ival OLAVUCHATIKO HEYEDOG.
49. a. H pomn adpdavelag evog otepeoU eival ave€aptntn amo tn 6fon tou dfova
TIEPIOTPOYPNG.
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B. Katd tn oTpo@IKn Kivnon €vOg cwHatog OAA Ta oOnpEid TOU OCWHATOG €xouv tnv dla
ywviakni taxutntd.

50. ‘Otav évag actépag cuppPIKVWVETAl, AOYw Baputntag, n ywviakn taxutntd tou, Aoyw
TIEPLOTPOYPNG, EAATTWVETAL.

51. H pomd piag duvapng F w¢ mpog dSova mepLoTpo@ic gival  Pndév, otav o gopéac g

ouvapng eivat mapdAAnAog otov dova mEPLOTPOPNG.

52. H kivnon €vog tpoxoU Tou KUAIETAL €ival amotéAeopa tng eMAAANAIAG PlaG HETAPOPLKAG
Kdl Jlag oTPo@LIKAG Kivnong.

53. To OUVOAIKKO £pyo TNG OTATIKAG TPWBAG otnv KUAWn Xwpig oAicBnon evog otepeou
owHATog eivat ico Pe PndEv.

54. e éva poAOL pe OEIKTEG N YWVIAKNA EMTAXUVON TOU AEMTOOEIKTN €ival otabepn Kat
Oldopn tou PNdEVOG.

55. Av o€ éva apxikd akivnto eAeUBepo oTEPEO cwpa acknbei otabepry dUvapn tng omoiag o
POpEag OLEPXETAL ATTO TO KEVTPO palag Tou, To cwua Ba meplotpagei.

56. ‘Otav ot €va apxikd akivnto Kat eAsUBePO oTEPES WA acknBei duvapn mou o popéag
NG OLEPXETAL ATTO TO KEVTPO PAag TOU OTEPEOU, TOTE TO OTEPED CWHA OEV TEPIOTPEPETAL.

57. ‘Otav €va modnAdato Kiveital mpog To VOTO N GTPOWYOPHN TWV TPOXWY TOU, WG TPOG TOV
a€ova mePLOTPOWNAG TOUG, ival £va Slavuopa pe Kateubuvon mpog t duon.

58. XTn WETAPOPLIKN Kivnon £vOg oTEPEOU KABE OTLyUn OAA TA GNHEIA TOU CWHATOG £XOUV TNV
i0la taxutnta.

59. a. H ouUvbetn kivnon otepeol owpATOg HMOpEl va HEAETNOel wg emaAAnAia puag
HETAPOPLIKAG KAl PLag OTPOYIKAG Kivnong.

B. H povdda pétpnong tng pomng SUVApNg wg mPog onpeio N afova eivat to 1 N/m.

60. H pomn lelyoug Suvdpewy gival i0la wg TPOg OTMOIOOATIOTE CNKEI0 Tou mMmMESOU TTOU

autég opidouv.
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Quoikn I Aukeiou OTIKWV ITTOUOWY Ofuata e€etdoewv

1. Aiokog TaldIKNG Xapdg TEPIOTPEPETAL TIEP( KATAKOPUYO Afova KABETO oTo eMiMedd TOU
OlEpXOHEVO amo To KEVTPO Tou diokou O.

210 Oloko Ogv aokeital Kapia s€wtepikn duvapn. ‘Eva maidi petakiveitat amd onpeio A tng
EPLPEPELAC Tou GioKOU OTO onpeio B MAnclEéotepa oTo KEVTPO TOU.
A. Tote o diokog Ba meploTpEetat:
a. mo apyd B. o ypriyopa.
B. Na altloAoynoeTe TNV AMAVINGN 0AG.
Hpep. 2002

2. 1O OXNHA QAIVETAL GE TOMN TO CUCTNHA GUO OPOAEOVIKWY KUAIVOPWY HE aKTiveG R , R e
1 2
R >R mou pmopei va meplotpépetal xwpig tPIBEG yUpw amd oplldvtio afova, o omoiog
1 2
OUUTITITEL JE TOV KATA PNKOG A€ova CUPHETPIAg TwV KUAIVOPWY.

\&>

w I Bl w

E€aitiag Twv icwv Bapwv w mou Kpépovtal amd toug 0Uo KUAivOpoug, Twe Ba meplotpagsei To
olUoTnua;

d. cUP@WVA PE TN POPA TEPIOTPOPNG TWV OELKTWY TOU poAoytou
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B. avtibsta mpog TN Popd TEPLOTPOPNG TWV GEIKTWY ToU poAoylou.

Na SIKaloAoyNoETE TV anavinon oag.

Opoy. 2002

3. KaAAttéxvng tou matival meplotpePetal yupw amo tov afovd tou, Xxwpig TPIBEG. Ztnv apxn
0 KAAMTEXVNG EXEL TA XEPLA ATTAWHEVA KAl OTN CUVEXEL TA CULUTTUCOEL.

A. O KaAAITEXVNG TIEPLOTPEWPETAL TTILO YPriyopd, Otav €XeL Ta XEPLA:

a. amAwpéva B. ouvemtuypéva.

B. Na 0IKaloAoynoeTe TNV anavinon oag.
Hpep. 2003

4. Na €€nynoete ylati n xpovikn OIAPKELd TNG TEPLOTPOPNAG TNG YNG YUPW AT TOV €AUTO TNG
nmapapével otadepn, OnAadn 24 wWPeG.

Emav. Huep. 2003
5. XZteped owpa meploTPEPETAl YUpw amd otabepd afova pe ywviakn taxutnta w. Av n potmn

adpdvelag TOU CWHATOG WG TPOG TOV Afova MePLOTPOPNAG Tou eival I, va amodeifete OTL n
KIVNTIKA EVEPYELA TOU OWHATOC AOYW TNG OTPOPIKAG TOUu Kivnong divetat amd tn oxéon
[ 2
K= 19
2

Emav. Huep. 2003

6. AUo opoyeveic dakTUAoL A, B Twv omoiwv To MAxXog €ival aUeANTEO 0€ OXEON WE TNV AKTivA

Toug, €xouv tnV i0la pala kKat aktiveg R, R 6mou R > R . Ot SaktUAlOl TIEPIOTPEPOVTAL O
A B A B

KaBévag yupw amo afova mou OEPXETAL A TO KEVTPO TOUG Kal £ival KABETOG oTo €MiMEdD
TOUG pE TNV 0la YwVIakn taxutnta.

a. Motog amod toug GU0 GAKTUAIOUG €XEL HEYAAUTEPN KIVNTIKN EVEPYELA AOYW TEPIOTPOPNG;
B. Na OlKaloAOYACETE TNV AmAvinon oag.
Opoy. 2003

7. ’'Eva opOYEVEG OWHA HE KAVOVIKO YEWHETPIKO OXApa KUAigTal, xwpi¢ va oAlcBbaivel. H
KIVNTIKA EVEPYELD TOU OWHATOG AOYW TNG HETAPOPLIKAG Kivnong €ival ion PE TNV KIVNTIKNA TOU
EVEPYELA AOYW TNG OTPOPIKNG Kivnong yUpw amod tov afova mou mepvd amd 1o Kévrpo palag
Tou. A. To YEWHETPIKO OXNHA TOU CWHATOG Eivalt:

a. ogaipa. B. Aemtdg daKTUALOG. Y. KUAWv3poc..
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B. Na aitioAoynoete tnv andvinon odac.
Emav. Hpep. 2004

8. AaktUAlog Kat 6ioKog pE o, N Pdala tou omoiou €ival OPOYEVWG KATAVEUNHEVN, OTIWG OTO
oxnpa, €xouv Tnv idla pala kat tnv idla aktiva.

I |l r
R l(—h:
1

— =

| |
A. Av 55 Kau I ol potrég adpavelag tou 0ioKou Kal Tou OAKTUAIOU avtioToixa wg mpog aEoveg
KABeToug oTo £MiEdO TOUG TTOU SLEPXOVTAL AT TA KEVIPA TOUG, Tl LOXUEL;
a. Ins > Inke B. s < Ik Y. Ias = Iak.
B. Na altloAoyfoeTe TNV amavinon oag.

Eomep. 2004
9. Tpelg o@aipeg apeAnTéwv SlACTACEWY TOU N KABe pia €xel tnv idla pala m, cuvosovtal

peTalu Toug pe paBooug apeAntéag palag Kal RKoug L, omwg aivetal oto oxnud.

To ocUotnua meploTpéetal o€ optldvTio mimedo yUpw ATO KATAKOPUYO dfova mou SLEpXETal
amo pia amo Tig oPaipeg.

A. H pomn adpdavelag tou cUCTAPATOG WG TTPOG AUTOV Tov afova ivat:
a. mL? B. 2mlL> Y. 3mL*

B. Na 0IKaloAoyNnosTe TV amavinon oag.
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Emav. Eomep. 2004

10. Zwpa akivnto apxilel tn xpoviki ottypn t=0 va meplotpéetal yupw amo otabepd dfova
HE OTABEPN YWVIAKA EMTAXUVON. AV TN XPOVIKA OTLyHN t; N KWvNTIKA evépyela Adyw TNng
TEPLOTPOYPNG eivatl Ky Kal Tn Xpovikn otiyun tp=2t; eivat K, tote:

a. K; = 2K, B. K; = 4K; Y. Kz = 8K,

Na 01KaloAoynoeTe TV anavinon oag.
Emav. Eomep. 2004

11. AU0 opoyeveig KUKALKOL GAKTUALOL A kat A pe akTiveg R kat 2R, kuAiovtal og optlovtio
emimedo pe oTABEPEG YWVIAKEG TAxUTNTEG 3w KAl w, avtiotolxd.

0 AGYOG TWV TAXUTATWY TWV KEVTIPWY HAlag Twv GAKTUAIwY A kath, givat

3 1

a. —. B. —. .1
2 2 v

Na S1KaloAoyNoETE TNV €MAOYN 6AG.

Ouoy. 2004

12.  Auo 0ot opilovtiol KUKAKoi diokol (a) kat (B) pmopouv va oAwcBaivouv mavw o€

opllovTio opBoywvio tpamédl FTAEZ xwpig TpIBEG, OMwWG 0TO oXAUda.

A E

i

Apxikd ot OUo diokol €ival akivntol Kal Ta KEVIPA TOUG AmeEXouv {dla amootacn amd tnv
nmAsupd EZ. ‘101eg otaBepég duvapelg F pe dielbuvon mapdAAnAn mpog Tig mAeupég AE kat M'Z
ackouvtal ¢’ autoug. Xto Oioko (a) n OUvapn ackeital mavia oto onpeio A tou diokou. XTo
dioko (B) n duvapn aokeitat mavra oto onpeio B tou diokou.

A. Av o diokog (a) xpetaletat xpovo t, yla va @tacel otnv amévavtl mAsupd EZ, evw o diokog
(B) xpovo tg, TOTE:
a. tq>tg B. ta=tg Y. ta<tis

B. Na altloAoynioETE TNV ATAVINGN 0AG.
Hpep. 2005
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13. YmoB£toupe OTL KAIPHATOAOYIKEG GUVONKEG EMBAAAOUY TNV PETAVACTEUOH TOU TANBUGHOU
NG 'Ng MPOg TIG MOAIKEG {WVEG.

A. H kwntikni evépyela Aoyw mePLoTPoPng tng Mg yupw amo tov afova tng:

a. 0Oa peivel otabepn. B. 0Oa sAattwoei. Y. 6a augnbei.

B. Na aitloAoynioETe TNV AMAVINON 0AG.
Emav. Huep. 2005

14. Opoyevng owaipa palag m kat aktivag R KUAieTal xwpig va oAwoBaivel oe opllovtio
emimedo. H taxutnta tou kévtpou palag tng ogaipag eivat v . H pory adpdvelag tng ogpaipag
cm

. . . . , , 2 7
WG TMPOG Agova mou OLEPXETAL amod To KEVTPO Paldag tng ival | = ng .
cm

A. H oAki KlvnTIKA evEépyEla TG oaipag sivat
2 7 9
a. c mo’ . B. m moZ, . Y. 0 mog, -
B. Na dikaloAoynoete tnv andvinon oag.
Eomep. 2005

15. 'Evag amopovwHEVOG OHOYEVAG ACTEPAG GYALPIKOU OXAHATOG AKTIVAG R oTpEPEeTal yupw
amd ToV €autO Tou (IOIOTIEPLOTPOPN) HE OGUXVOTNTA f0 . O aotépag cuppLKVWVETAL AOYwW

Baputntag dlaTNPWVTAg TO GPAIPIKO TOU OXAHA Kal TNV apxikn tou pala. Xe KAmolo oTddlo
NG CUPPIKVWONG TOU N VEQ GUXVOTNTA LOLOTIEPLOTPOYPNG Tou Ba gival

a. peyaAltepn amd Tnv apxikn cuxvotnta f .
0
B. HIKpOTEPN A6 TNV APXIKA ouxvotnta f .
0
Y. {on pe tnv apxiki ouxvotnta f .
0

Na emAEEETE TO YPAUHA TTOU AVTIOTOIXEL OTO GWOTO CUHUTARPWHA.
Na altloAoOyAoETE TNV AMAvVINoN 0ag.
Opoy. 2005

16. e opilovtio eninedo o 0ioKOG TOU oXNEAtog LE aktiva R kuAietal xwpic va oAtcBaivel kai

n taxutnta tou kévrpou padag tou K givai v
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A. H taxutnta tou onpeiou mou Bpioketat otn B€on B tng Katakopu@ng SLAPETPOU KAl ATEXEL

. R . ,
armootaon ? amo 1o K Ba sivat

3 2 5
G. - Ucm- B- - Ucm- Yo - Ucm.
2 3 2

B. Na 0ikaloAoynoete tnv anavinon oag.

Hpep. 2006

17. ’'Evag KUAwvOpog Tou eival apxXikd akivntog Kal Umopei va meplotpagei yupw amo Tto

otabepd afova Tou GEXeTal TNV eMidpacn oTabepng POTTiG.

A. Tn otpowoppn Tou KUAIVOPOU GE cuvVAPTNON HE TO XPOVO ATEIKOVILEL TO oXApa

@ Lt @ Lt @@

a. . B. Il. y. Il

B. Na 0IKaloAoynoeTe TV anavinon oag.
Eomep. 2006

18. Xt0o oxnua @aivetal £vag opoyeVAG CUPTAYAG KUKAIKOG Oiokog (I) Kat évag opoyevng
oupTayng KUKAIKOG daktuAlog (1), mou €xouv tnv idla aktiva kat tnv idwa pala.

” —
-~ -~
-,
/ /’
AN -
F F

(D (11)

Kdamola XpoviKr OTLyHR acKouvTdal 6Td CWHATA autd OUVALELS (Olou PETPOU, EQATITOHUEVEG OTNV
nmepLpepela. Ol YWVIAKEG EMTAXUVOELG TTou Ba amoktnoouv Ba eivat

a. a=a. B. a<a. Y. a>a.
| 1 | 1l | 1l

Na alTloAOyAoETE TNV ATAVINGN 0Ag.
Emav. Huep. 2006

19. H ouvoAiki pomi twv dUo avtippomwy duvapewy F; kKatl F, Tou 6XAPatog,
Tou €xouv 010 PETPO, sival

a. pPeyaAltepn wg mPog To onpeio K.
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B. peyaAUtepn wg TPOG TO onpEio M.

Y. ave€dptntn tou onpEiou wg TPog To omoio umoAoyilstat.

Na 01KaloAoynoeTe TV anavinon oag.

Eomep. 2007

20. ‘Evag kUBog kat pia o@aipa idwag paldag agrivovral va Kivnbouv amd to idlo Uyog duo
OLaPOPETIKWY KEKAEVWY emmédwy. O KUBOG oAloBaivel xwpig TpIBEG oTo £€va Kat n owaipa
KUAleTal xwpig oAioBnon oto aAAo. MNa Tig taxutnTeg Tou KUBOU Kal Tou KEVTpoU PAlag tng

ogaipag otn Baon twv KEKAIPMEVWY eMMESWY LOXUEL OTL

a. geyaAutepn ival n taxutnta tou KuBou.
B. peyaAUtepn gival n taxutnta tng o@aipac.
Y. ol TaxutnTeg ival ioeg.
Na SIKaloAoyNoETE TV amavinon oag.
Ecmep. 2008

21. H opoyevng paBdog AB tou oxAuatog Pmopel va mepLoTpEPETAl Xwpig TPIBEG YUpw amd
Tov afova ocuppetpiag (€) Tou oxnuatog. Ot dUo ceaipeg 21, Zz palag m kabspid pmopouv va

HETAKLvVOUvVTal Katd pnkog tng paBdou. H paBdog ekivd va meploTpEeTal

a. mo gUKoAa otn O€on 1.
B. o gUKOAa otn O¢on 2.

Y. T0 (010 eUKOAQ Kal oTIg OUO TTEPLTTWOELG,.

Na SIKaloAOyNoETE TNV AMAvInon oag.
Eomep. 2008

22. Xt €va akivnto poAoL Tou BpioKeTal o€ KAvoVIKn AEltoupyia, o AGYog TnG OTPOYOPHAG ToU

Aentodeiktn (L) TPOGC TNV OTPOQYOPHN Tou wpPoOeiktn (L), wG TMPog Tov Koo dafova
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TMEPLOTPOYPNG TOUG, Eival L—l =A, omou A B€tkn otabepd. O AOYOG TwV KIVNTIKWVY EVEPYELWY
2

K
1 ’ '
TOoug K_ avtiotowxa ewvat

2

a. 6A. B. 12A. Y. 24 .
Na emMAEEETE TO YPAUHA TTOU AVTIOTOIXEL OTN GWOTH ATAavnon.

Na S1KaloAoyNnoETe TV amavinon oag.
Emav. Huep. 2008

23. 0 diokog Tou oxAuatog KUAiETal xwpig va oAlcBaivel o opllovtio emimedo. H taxutnta
Tou Kévtpou tou O eival uy. To onpeio A Bpioketal otnv meplpépetla tou diokou Kat to AO eival

optlovtio.

R

H taxitnta tou onpeiou A €xel PETPO

d. Up=2Ug. B. U= \/E Uo. Y. U= Ug.
Na SIKaloAoyNoETE TNV amavinon oag.
Hpep. 2009

24, Xt 6éon A opilovtiou Oiokou Bpioketal éva maldi kat to ouotnua madi - Oiokog
TIEPIOTPEPETAl XWPIG TPIBEG, HE Yywviakn TaxUutntd w, YUpw amd Katakopu@o dfova Tmou
OlEpXeTal amod 1o KEvtpo tou diokou 0.

D

Av 1o madi petakivnbel amd tn Béon A otn Oéon B tou dickou (oxnpa), TOTE N YWVIAKA
taxutnta tou OioKou

a. 6a augnbei. B. Oa mapapeivel n ida. Y. 6a
HELWOEL.

Na alTloAOyAoETE TNV ATAVINGN OAG.
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Eomep. 2009

25. XopeUtpla oTpépetal, Xwpig TPIBEG, €XOviag avolxtd ta Ouo NG Xépla HE otabepn
YWVIaKA taxutnta PETPoU w. H xopeUTpla cUPTITUCOOVTAG Ta XEPLA TNG AUEAVEL TO PETPO TNG

YWVIAKAG TaxutnTag mePLOTPOPNG TNG, OF gw O AGYOG NG APXIKAG TPOG TNV TEAIKN POTN

adpdavelag tng XopeUTpLag, wg mMPog tov dfova MEPLOTPOYNG TG, £ivalt:
a. 1 B > Y E

.1 E e
Na altloAoyNoETE TNV AMAVINGN 0ag.

Emav. Huep. 2009

26. H opilovtia paBdog tou oxnpatog sivat aBaprig, n onpelakn pala m eival tetpamidola
1
amo tn onuelakn pala m, kat 1o pnkog d eivat dumAdolo amd 1o pnkog d . To cuotnua
2 2 1

TIEPLOTPEPETAL XWPIG TPIBES YUPW ATIO TOV KATAKOPUPO aova z ' z.

 Z
I
d, d,
< > >

I

= ®
I

m, GPo m,
I
I -
1 Z

H pommn adpavelag tng palag m_ G TPOG ToV agova z 'z eivat

a. peyaAutepn amd
B. HikpdTEPN ATO
Y. ion pe ™ pomn adpavelag tng palag m_ WG TPOG Tov idlo aova.

Na emA£EEETE TO YPAUHA TTOU AVTIOTOIXEL OTN GWOTH ATavinon.
Na SIKaloAOyNOETE TNV EMAOYH 0AG.

Opoy. 2009
27. Tpoxog apxika akivntog, apxilel (t=0) kal meploTpéPetal umd tnv emidpacn otabepng
potng, YUpw amd otabepd afova, mou OLEPXETAL ATO TO KEVIPO TOU Kl £ival KABETOG OTO
emimedod Tou.

H kivnTikn evépyela K Tou TpoxoU wg cuvAPTNON TOU XpOVoU amelkovidetal 6To oxXnpa:

K K K

EmiuéAcia: Mepk. Mava () L — 0 >logspot.gr 26
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Na emAE€EeTe TN owoTth amdvtnon. Na attloAoynoete tnv €mMAoyn oag.
Emav. Eomep. 2010

28. TpoxaAia pmopei va meplotpépetal Xwpig TPIBEG YUpw amd akAovnto opllovtio afova mou

mEPVA amod to KEvtpo palag tng.

ﬁ/’/ﬁ”

\

F W=F
\{

Mpw amod tnv tpoxaAia sival TuAtypévo aBapég Kat pn eKtatod vApd. ‘Otav oto eAeUBepo AKpo
TOU VAHATOG aoKOUPE Katakopupn OUvapn HE @Oopd TPOG TA KATw METpoU F, n tpoxaAia

ATOKTA YWVIAKA EMTAXUVON HETPOU @ €VW, OTAV KPEUAPE 0TO EAEUBEPO AKPO TOU VAHATOG

ywv,1

owpa Bapoug w = F n tpoxaAia amoktd ywviakn emrtaxuvon a . loxvet:
Ywv,2
a. a =a . B. a >a . Y. a <
ywv,1 ywv,2 ywv,1 ywv,2 ywv,1
a .
ywv,2
Na emAg€eTe TN cwoTh amavinon. Na dikatoAoynoete tnv €mAoyn odg.

Emav. Huep. 2011

29. Mia 0Ookd¢ Kiveital mavw o€ OUO OpOlOUG KUAIVOPOUG, OTIWG PAIVETAL OTO OXNHA,
Xwpi¢ va oAloBaivel.

v

—-

O O

7 7 %
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Ot KUAVGpol KuAiovtat oto optovtio 0amedo xwpig va oAtcBaivouv. Av n GOKOG HETATOMIOTE

Katd 10 cm o KaBe KUALVOPOG Ba PETATOMIOTEL Katda

a. 10 cm. B. 5cm. Y. 20 cm.
Na emAEEETE TO YPAUKA TTOU AVTIOTOIXEL OTN CWOTH TIUA. Na O1KaloAoynoeTe TNV emAoyn
0ag.
Opoy. 2012
30.
A,

‘Evag Oiokog A; pe pomn  adpdvelag [ OTpEPETAl PE YwVIAKA TaxUutnta w; Kat @opd
TIEPIOTPOPNG OTIWG PAiVETAl OTO OXNHd, YUpw amd otabepd KATakopupo dafova Tmou
OlEPXETAL ATMO TO KEVIPO TOU KAl €ival KABETOG oTo MimedO TOU.

I
Evag oOcutepog Oiokog A, pe pomn adpavewag [, = R MOU apXIKA €lval akivntog,
Tomobsteital Mavw oto OioKo A, EVW AUTOG TEPIOTPEPETAL, £TOL WOTE VA £XOUV  KOLVO
afova TePLOTPOPNG, TOU OLEPXETAL ATO TA KEVIPA TwV OUO OloKwY, OTIwG OEIXVEL TO OXAKA.
Metd amd Aiyo ot 6Uo GicKol amoKTouv Kolvh Ywviaki taxutnta w.

H kowvA ywviakn taxutnta w twv dUo diokwv givat

1 _ 4 2
a. a)—ga)l. B. a)—ga)l. Y. a)—ga)l.
Na emAEEETE TO YPAUHA TTOU AVTIOTOIXEL OTN 6WOTH TIUA. Na OIKAl0AOYNCETE TNV £MAOYH 6ag.
Hpep. 2013

31. Zto oxnpa @aiveral €vag OHOYEVNG CUMTAYNG KUKALKOG Oiokog(1) Kal €vag oupmayng
KUKAIKOG OaKTUALOG(2), Tou €xouv tnv idla aktiva Kat tnv ida pala.

(1) F 2) -
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Kdamola XpoviKn oTLyur ackouvtdl 6Td CwHATa autd SUVARELS (B1oU HETPOU, EPATITOPEVEG OTNV
TEPLPEPELA, OTMMWG PAIVETAL OTO OXAPA KAl Td ocwpata apxifouv va KuAiovtal xwpi¢ va
oAloBaivouv oto optlovtio emimedo.

a. Na g pomég adpavelag /4 kat I, Twv cwudtwy (1) Kat (2) avtiotoixa, WOXUEL:

i. li=1. ii. Ii<1. iii. 11> L.

Na altloAoynoETE TNV AmAvInon oac.

B. T TG EMTAXUVOELG TWV KEVIPWYV HALAG e 1 KA Acm 2 TWV SwPATWY (1) Kat (2) avtiotolxa,
LOXUEL:

i. Acm,1= dcm,2- ii. Acm,1< dcm,2. jii. Qcm,1> dcm,2-
Na emAE€EeTe TN owoth amdvtnon. Na attloAoynoete tnv anavinon oag.
Opoy. 2013

32. Opuldvtiog, apxikd akivntog, 0ioKoG UTTOPEL va OTpEPETAl YUPW Ao otabepd afova mou
OLEPXETAL ATIO TO KEVTIPO TOU Kal €ival KABeTog oto mimedo tou. To aAyeBplkd abpolopa twv
POTIWV TTOU acKouvTtal oto 0ioko PETABAAAETAL O cUVAPTNON HE TO XPOVO, OTMWG Paivetal oto

oxiipa. 2N

| ”~
0 t LAt o
Tote, n ywviakn Taxutnta Tou 0{oKoU €XEL TN PEYLOTN TIUA TNG TN XPOVIKN OTLYHN
i. tq. ii. t,. iii. ts.
Na emA£€ete TN owoth amdavtnon. Na OIKaloAOYNOETE TNV andavtnon oag.

Emav. Hpep. 2014

33. ABAATPLa TOou KAAALTEXVIKOU Tratival TEPLOTPEPETAl YUpw amd Katakopu@o dfova mou
TEPVAEL Ao 1o KEVIPO palag tng. Ot eEwTEPIKEG OUVANELG TTOU ackouvtal otnv abAntpla dev
Onploupyolv poTR WG TPOG Tov dfova TEPLOTPOPNG TNG KAl ol TPWBEC Pe Tov mayo eival
apeEANTEEC. Av KATIOld OTLYHN CUMTTUEEL Ta XEPLA TNG, VW ouvexilel va oTpEPeTal yupw amo
Tov {010 dfova, N KIVNTIKA eVEPYELa AOYyw TEPLOTPOPNG TNG ABARTPLAG:
i. mapapével otabepn. ii. pewwvetal. iii. au€averal.
Na emAé€eTe TN owoth amdvtnon.  Na SIKAloAOYACETE TNV AMAVINGK 0AG.

Opoy. 2014

34.

Ixnua 1
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Aemt) opoyevng paBdog padag M kal PAKoug L pmmopel va TEPLOTPEPETAL GE KATAKOPUYPO
emimedo, yupw amd optovtio afova mou OLEPXETAlL amd To €va AKPO tNG. XTO AAAO AKPO TNG
pdaBdou, eival otepewpévo opaipidio palagc m = M /2 (ZxAua 1). Tn XPOVIKA OTLYHR TTOU TO
oUotnua pasdou-

opaiptdiou agrvetal va Kivnbei amd tnv opildvtia B£on, o pubPOg HETABOANG TNG CTPOPOPHAG

NG paBdou sivat:
AL, AL,

2 = ML il 2= MgL. iii. == ZMgL,
Aivetal 6t n porn adpdvelag tng paBoou wg TPOG Tov Afova TEPLOTPOYPNG TNG TToU TTEPVA amo
0 AKPO NG, eival I, = §ML2.
Na emA£EeTe TN owoth amdvtnon. Na OikaloAoynoeTe TV andvinon oag.
Hpep. 2015
35. 'Eva opoyevéG owpa (OakTUAOG i o@ALPIKOG PAOLOG 1 cuPTIayng o@aipa) €xeL pomm
adpavelag wg mpog dafova mou OLEPXETAl amo To KEvTpo palag tou, mou Oiveral amod 1n
oxéon Iew = amR?, 6mou m n pada Tou owuatog, R n aktiva Tou kat a évag BeTkO¢ aplBpdg
HIKpOTEPOG 1 (00¢ Tng Hovddag (0 < a < 1). To cwpa KUAigTal xwpic va oAwcBaivel. Av n
KIVNTIKN EVEPYELD TOU OWHATOG AdYw HETAPOPIKAG Kivnong mPog TNV OALKA KIVNTIKNA EVEPYELA
givat K, / Ko =5/ 7, T0TE TO @ £XEL TV TIUN:
i. a=1. ii. a=2/3. iii. a-=
2/5.
Na emAé€eTe TN owoth amdvtnon.  Na SIKAaloAOYACETE TNV ATAVINON 0AG.
Opoy. 2015
36. ‘Eva petaAAikd vopopa eko@evOoviETal KATAKOPU@A TPOG TA Avw HE APXIKA
TaxUTNTa Up KAl apXIKR YWVIAKN Taxutnta wg. Av n avtiotaon tou agpa givat apeAntéa tote,
OTav TO VOUIOUA PTACEL GTO AvWTATo UYog
i. Oa otapatnoel va mEPLOTPEPETAL.
ii. Oa mMePIOTPEPETAL PE YWVIAKN TAXUTNTA PIKPOTEPN TNG APXIKAG.
iii. Ba meploTpéPeTal Pe ywviakn Taxutnta ion Tng apxikng.
Na emA£€eTe TN owoth amdavinon. Na S1KaloAoyNOoETE TNV amavinon oag.

Huep. 2016 (maAaiou tumou)

37. H aBapng Aemti pdBoog ToU MAPAKATW OXNHPATOG €ival oplovtia Kalt pmopeil va
OTPEPETAl YUPW ATO KATAKOPUPO Afova, mou OLEPXETAL amd To pEco tng K. Xe amootaon d
amd tov dfova mePLOTPOPNG Bpiokovtal dUo HIKPEG HETAAAIKEG xavtpeg idwag palag m, ol
omoieg ouvosovtal HETalu Ttoug e vApa. To oUoTNPA OTPEPETAL PE YwVIAKA Taxutntd w.

Kamola otiypn 1o vAapa KoBetal, omdTe ol XAvipeg KOAAAvE ota dkpa tng paBdou.
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H véa ywviakn taxutnta e TNV omoida oTpEPETal To cUoTnpa ival

i.  peyaAutepn amo tnv apxiki.

ii. pKpOTEPN amd TNV APXIKA.

iii. {on pe v apxikn.

Na emA£EeTe TN owoTn amdavtnon. Na O1KaloAOYNOETE TNV Amavinon oag.
Emav. Huep. 2016 (maAaiou tumou)

38. 'Evag amopovwHEéVOG OUOYEVAG AOTEPAG O@ALPIKOU OXAHATOG aKTivag R otpégetal yupw
amo afova mou OlEpXETaAl amd TO KEVIPO WALAG TOU HE APXIKA KIVNTIKA €EVEPYELd AOYW
wdomeplotpo@ng Ko. O actépag cupplkvwveTal Adyw Baputntag Slatnpwvtag To GPALPIKO Tou
OXNUA Kal TNV dpxikn Ttou pala. Ze KAMOlO OTAdI0 TNG CUPPIKVWONG TOU N aKtiva Tou
urrodtmAactaletat. H véa KivnTikn Tou evépyela AGyw LOIOTIEPLOTPOWNG Eival ion pe K.

Aivetat n pomn adpdvelag opoysvoUug cupmayoUg ogaipag aktivag r wg mpog afova mou

. , . 2
OlEPXETAL TO KEVTIPO palag tng | = g mr-.

0 Adyog 1<£ elvat ioog pe
0

1
a. S B. 2. Y. 4.
Na emA£€ete TN owotn amdavinon. Na OIKaloAoyNoETE TNV anmdavtnon oag.

Emav. Hpep. - Opoy. 2017

39. To owaipidlo tou oxipartog, palag m, OSwaypagel oplldvtio KUKAO aktivag KX = R pe
YWVIAKA Taxutnta w OEPEVO OTO AKPo aBapoug Un €KTAtou VAHPATOG, TO OToio TMEPVAEL Ao
KATakopu@o cwAnva KA. Xto akpo M tou vApatog ackeital KatdAAnAn ouvaun F, wote autd
va KivnBei xwpig tpiBn OlAPECOU TOU CWANRVA PEXPL N AKTIVA TEPLOTPOPNG TOUu opalptdiou

palag m va yivel K" =R/2.
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e OAn TN OldpKela TNG METABOANG TNG AKTIVAG TNG KUKAIKAG TPOXIAG, BswpoUpe OTL TO
o@aipidlo Kiveital eKTEAWVTAG KUKALKA Kivnon oto opllovTio emimedo xwpig TpBEC. To €pyo

NG OUvaung F ya tn petakivnon tou ogaiptdiou palag m Ba eivatl ico pe:

i, smw?R. il. Zmw?R2. iil. Zmw?R2.
Na emA£€EeTe TN owoTn amdavtnon. Na OIKaloAoyNCETE TNV amdavtnon oag.
Hpep. 2018

40. Aenth Woomaxng opoyeving paBdog Pnkoug L kat palag M Pmopei va mEPLOTPEPETAL TAVW
og opllovtio emimedo Xxwpig TPIBEC YUpw amd Katakdpugo dfova mou mepva amo to dkpo tng O

Kal givatl kabetog oto emimedo.

ZXApa 4

H apxikd akivntn paBdog otn B<on (OA), umd tnv emidpaon duvapng F otabepou pETpou, Tou
aoKe{Tal cuUVeEXwG KABETA 0To AKPo TNG apxilel va Kiveital (ZxApa 4).

‘Otav n pdBoog £xel daypdyel ywvia ¢ = 90° kat @tacel otn 6éon (0A), n OUvaun mavel
akaplaia va ackeital Kat Tautdxpova cUYKPOoUETAl TTAQOTIKA HE £va CWHA HIKPWY OlACTACEWY
palag m mou EVOWHATWVETAL akaplaia oTo akpo tng A (Ixnpa 5).

0 xpovog At mou Ba xpelaotei n paBoog pe 1o cwpa palag m ywa va odlaypdyel T ywvia 6 =
90° amd tnv Béon (0A) £wg tn B€on (OE) eival icog pe

.1 .1 Lo 4

i. =s. ii. <. iii. .

Aivovtat:

n pomn adpdavelag tng AeMTAG opoyevoUug paBdou wg TMPog Tov dfova mMEPLOTPOPNG Eival ion e
lipsoson) = 3 ML?

M=3kg, m=1kg, L=1m, F=9mN
‘Omou gpgaviletal to m, va Pn yivel aplOuntikn avrikartaotaon.

Na emA£EEeTe TN owoTh amdavtnon. Na OIKaloAoynoeTe TNV amdavtnon oag.
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Huep. 2019

41. Aenth woomaxng opoyeving paBdog Pnkoug L kat palag M Pmopei va mEPLOTPEPETAL TAVW
o€ opllovtio emimedo xwpig TPIBES YUpw amd Katakdpugo dgova mou mepva amd to dkpo tng O
Kal givatl kabetog oto emimedo

H apxikd akivntn pdBdog otn B<on (OA), umd tnv emidpaon duvapng F otabepou pETpou, Tou
aoKeital cuvexwg KABETa oTo AKpo TNG apxilel va Kiveital (ZxApa 3).
‘Otav n paBdog £xel Olaypayel ywvia ¢ = 90° kat @tdoet otn Béon (OA), €XEL ATOKTAOEL

ywviakn taxiutnta w ion pe

i. 3mrad/s. ii. 9mrad/s. iii. 3m* rad/s.

Aivovtat:

n pomn adpdvelag tng AEMTAG OpoyevoUGg paBdou wg TPOG ToV Afova TEPLOTPOYPNG Eival ion pe
1

I(deéou) = EMLZ

M=3kg, L=1m, F=9mN
‘Omou epgaviletal To m, va pn yivel aplOpuntikn avrikataotaon.

Na emA£€eTe TN owoth amavinon. Na S1KaloAoyNoETE TNV amavinon oag.
Eomep. 2019

42. O Ttpox0G aktivag R KUAietal xwpig va oAicBaivel og opildvtio emimedo. Kamowa xpovikn
OTLYHN TO KEVTPO PAlag Tou TpoxoU €xel TaXUTNTA PETPOU Uqy,. ‘EoTw A TO avwtepo onpeio tng
TEPLPEPELAG TOU TpoxoU Kat [ éva onpeio Tou Tpoxou mou Bpioketal otnv opllovtia OLAPETPO
Kal améxel amootacn MK = R/2 amd to kévipo K Tou tpoxoU, OMwG @aivetal oto TMAPAKATW

oxnua.

R/2
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, ur , , , , ,
0 A0OY0C — TWV HETPWY TWV TAXUTATWY TwVY onpeiwy I kat A givat 1oog pe
VA

1 B N5

a. —. B. —. Y. —.
4 4 4
Na emAé€ete Tn owoth amavinon. Na OIKaloAoyNoETE TNV andvtnon oag.
Huep. 2020

43. Opoyevng Acia kat akaumtn cavida, PIKpou mdaxoug, palag M kat pnkoug L 1oopportei

opwovtia pe tn BonBeia 0Uo umootnptypdtwy. H kopu@n tou evag umooTnplypatog cuvoseTal

HEow apBpwong og onueto I tng paBoou, TO OTOIo ATEXEL ATO TO AKPO TNG A amootaon A = "

(t;)

Ixnua 2
H pdBdog akoupumd otnv Kopu®n B Tou dAAou oTnpiyHatog, To OTmoio améXel amd To AKPo TNG A
amootaon AB = & (ZxApa 2).

‘Evag pikpog KUBog palag m = 2M, tn Xpovikn otiypn t, = 0, Ol€pxetal amod 1o onueio B pe
otabepn taxutnta U, Kivoupevog mpog ta Oefld xwpic tpBég. H ocavida avatpémeral tn

XPOVIKA otlypn tq, n omola ival ion pe

. 3L .. 9L ... 5L
i. —. ii. —. iii. —.

4U 16U 8U
Na emA£€ete TN owoth amavinon. Na OIKaloAoyNnoETe TNV andvtnon oag.

Emav. Hpep. 2020

44, H Aentn paBdog Al (Zxnua 2), palag M kat yikoug L, pmopei va otpe@etal yupw amo tov

otabepd oplldvrio afova mou OiEpxetal amd 1o péco tng O Kal eival KABeTog o€ auth. Xe
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amootaon - amod 1o pEco O g paBdou £xel TomoBeTNOEl opoyevEG cwpa Halag m apeANTEWY

OlaoTACEWY.

210 akpo I tng paBdou ackeital duvapn F mou oxnpatilel ywvia ¢ pe tnv opildvtia dievbuvon
Kal n paBdoog Al ooppomei otnv opllovria Béon (Ixnpa 2). To pétpo tng Ouvaung F mou

aokeital oto akpo tng pdbdou givat ico pe:

o m .o m, P m,
i. 29 i, —2 i, —2
2 20vve 2nue
Na emA£€eTe TN owoth amavinon. Na OlkaloAoynoeTe TNV andvtnon oag.

Opoy. 2020

45. Aenth opoyevnG OKAAQ BAPOUG W LGOPPOTIE], AKOUUTILVTAG OE AEI0 KATAKOPUPO TOIXO Kat

Tpaxu optlovtio damedo, OTwWG oTo oxnpa 1.

Q
Ixipa 1

EdQv p 0 ouvteAEoTC 0pLaKNG OTATIKAG TPIBNAG PETAEU okdaAag kat opilovtiou damédou, TOTE n

EAAXIOTN TIUA TG EQATITOHEVNG TNG YwViag ¢, yla TNV omoia n oKAaAa looppoTiel, ival ion pe

. 1 . 1 3
i. scp<p=;. ii. a(pcp=ﬂ. jii. ecp<p=ﬂ.
Na emA£€eTe TN owoTn amavinon. Na OlKaloAoOyNOETE TNV amdavtnon oag.
Hpep. 2021

46. Aent cavida Kiveital opldvtia pe otabepn taxutnta v Xwpig va oAtcbaivel, mavw os dU0
Tpoxoug (1) kat (2) avtiotoxa, omwg oto oxnua. O Tpoxog (1) aktivag Ry mepLoTpEPETAl YUPW
amd otabepd afova xwpic TPIBEG Kat 0 Tpoxog (2) aktivag R, = ARy (6mou A > 1) KUAigTal

Xwpi¢ va oAloBaivel.
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‘Otav n ocavida oe xpovo t €xel petakivnOel katd x ot dUo Tpoxoi €xouv Kdavel Ny kat N,
TMEPLOTPOPEG avTioToixda. O AGYoG TWV MEPLOTPOPWY N—l Twv OU0 KUAivepwy eival icog pe:
2
i. A ii. 2A. iii. 4A.
H cavida dsv xdavel Tnv emagn tng KAtd tn OLdpKeLd TNG Kivnong Tng mavw otoug 6Uo Tpoxoug.

Na emA£€EeTe TN owoth amdvtnon. Na OlkaloAoynoete tnv andavinon oag.
Emav. Huep. 2021

47. Aenth ocavida Kiveitat optdovtia pe otabepn taxutnta v xwpig va oAlobaivel, mavw otoug
KUAivOpoug K; kat K;, ol omoiol €xouv akTtiveg R; kat R, avtiotowxa. lMNa Tig aktiveg twv
KUALVOPpwYV oXUEL OTL Ry = AR, pe A > 1. Ot KUAwvOpol otpépovtal yUpw amd otabepoug
opllovtioug afoveg (oxnua). H cavida dev xAavel Tnv emagn tng HE TOUg KUAIVOPOUG Katd Tn

OldpKELd TNG KivnoNg TNG TAvw O€ autoug.

¢51

‘Otav n cavida petakivnOei katd Ax oe xpdovo At, ol KUAvdpol K; Kat K, éxouv ekteAéosl Ny Kat

N, eplotpowig avtiotoixa. O AGYog Twv MEPIGTPOPWY N—Z Twv 600 KUAivVOpwV eival icog pe:
1

. N .. N 1 . N

i. 2=A\ jii. 2= -. jii. =2 =2A.

Na emA£EEeTe TN owoTh amdavtnon. Na OlKaloAoynoeTe TNV amdvtnon oag.

Opoy. 2021

EmiuéAcia: Mepk. MavayiwtomnouAog-ucikog www.merkopanas.blogspot.gr 36




Aoknoeic 3°° Ocuatoc



Quoikn I Aukeiou OTIKWV ITTOUOWY Ofuata e€etdoewv

1. OptlovTiog opoyevng Kal cupmayng oiokog, palag M=3kg kat aktivag R=0,2m, pmopei va
TIEPLOTPEPETAL XWPIG TPIBEC YUPW ATIO KATAKOPUYO dfova Tou OIEPXETAL ATd TO KEVTPO TOU.
Tn xpoviki otyun t=0 ackoUpe oto dioko duvapn F otabepou pétpou 3N mou s@dmtetal otnv
TIEPLPEPELA TOU, OTOTE 0 OioKog apxilel va meplotpeetat. Kamowa xpovikn otiyun t; o 6iokog

EXEL KIVNTIKNA evépyela K=75J.

Na umoAoyioete :

a) Tt pomn adpdavelag Tou 6ioKoU wg MPOG Tov Aova MEPLOTPOPNG TOU.
B) TN Ywviaki emtdxuvon tou diokou.

Y) TN YwVIAKA ToU TaxUTnTd Tn XPOVIKN oTyun ti.

6) t pomn adpdvelag tou 6iGKOU, av n MEPLOTPOPN TOU YvoTav yupw amd KAatakopupo dfova
TTOU TTEPVAEL Ao TO PECOV HIAG AKTivag Tou.

H pomn adpdvelag tou mapamavw 6iokou, wg TPog afova mou eival KABeTog oto emimedd Tou
2

Kal OLEPXETAl amd To KEVTPO Tou, Oivetal amd tn oxéon | = IMR.
2

cam

Opoy. 2002

2. To ylo-ylo Tou oxApatog amoteAsital amd opoyevn ocupmayn KUAWVOpo mou éxel pala
-2

m=0,12kg kat aktiva R=1,5-10 m. MNipw amod tov KUALVOPO €XEL TUALXTEL vApa.

[ /L)

-
EmuéAcia: Mepk. MavayiwtomouvAog-Puat D /w.merkopanas.blogspot.gr 38




Quoikn I Aukeiou OTIKWV ITTOUOWY Ofuata e€etdoewv

Tn xpoviki ottypn t=0 agrivoupe tov KUAIVOpo va mecel. To vApa EETUAiyeTal Kat o KUAVOpog
TEPIOTPEPETAl YUPpWw amd vontd optlovtio afova x X, o omoiog tautiletat pe tov dafova
OUMMETPiag Ttou. To vApa o€ OAn tn OldpKEld TG Kivnong Tou KUAIVOPOU TAPAMEVEL
KATAKOPUPO Kal TEVIWHEVO Kal Osv oAlcBaivel oTnv mePLPEPELT TOU KUAIvOpou. Tn oTLyun mou
EXEL EETUAIXTEL VAHA PAKOUG ¢ = 20R, n taxutnta Tou KEVTpou PAlag tou KUAivopou
givat v =2m.
LIS
a. Na umoAoyioete tn pomn adpdvelag Tou KUAIVOpOU wg TTPog Tov dova mePLoTPOPNG Tou.
(O tUmog mou pag divel Tn pomn adpdavelag Tou KUAivEpou wg TPog afova mou SLEpXETatl amd to

KEVTPO palag tou, Oev Bewpeital yvwoTog).

B. Na umoAoyiceTe TO PETPO TOU puUBpOU PETABOANG TNG GTPOWOPHNG TOU KUAIvOpou, Kabwg

aUTOG KATEPXETAL.

Y. Tn XPOVIKA OTLypn TOU N taxutntd Tou KEvtpou palag tou KUuAivdpou eivat v =2—, TO

CLINIES
vApa koBetal. Na umoAoyioceTe TO PETPO TNG OTPOYOPHNG TOoU KUAIVOpOU wg TPog Tov dfova
TIEPLOTPOYPNG TOU PETA TNV TTApodo xpovou 0,8 s amod tn OTLYHN TOU KOTINKE TO VAHd.

6. Na kdvete ot BaBpoAoynuévoug Afoveg To OLAYPAMUA TOU HETPOU TNG OTPOYOPHNG OE
ouvdaptnon Pe To XpOvo amod tn XPovIKA oTiydn t=0, PEXPL TN XPOVIKN OTLYHR TTOU AVTIOTOIXE( OF

xpovo 0,8 s amd Tn oTLyHn TOU KOTINKE TO VAA.

Aivetat: g=1om2 .
s

Emav. Huep. 2005

3. H pdBdog OA tou oxipatog pe PAkog L = 1m kat pala M = 6kg sivat opildvtia Kat
TMEPLOTPEPETAL UTd TNV emidpaon optlovtiag ouvaung F mou €xel otabepd PETPO Kal eival
OlapKWG Kabetn otn paBdo, oto akpo tng A. H mepiotpopn yivetalr yUpw amd otabepd

Katakopuo aova mou diEpxetal amo to O.

kopanas.blogspot.gr 39
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Apxikd n paBoog givat akivntn. Ot TpiBEC Bewpouvtal apeAntéeg. Na uTToAoyloTtouv:

a. H i tg ouvaung F, av yvwpiloupe OTL TO €pyo TOU €XEL TPOCYEPEL N OUVAUN OTN
OldpKELa TNG TPWTNG TTEPLOTPOWNG eivat 30t J.

B. H ywviakn emtdaxuvon tng paBdou.

Y. O puBpog pe tov omoio n SuUvapn HETAPEPEL evEPYELA OTn PABAO OTO TEAOG TNG TPWTNG
TIEPLOTPOYPNG.

Aivovtat: +/30m =9,7.  H pomn adpavelag tng paBdou wg mpog dfova mou SLEPXETAl Amo TO

KEVTPO padag g Kat givat kabetog otn paBdo | = % ML?.

cm

Emav. Hpep. 2007

4. Opoyevng Kal woomaxng paBoog pnkoug L=4m kat palag M=2kg tcoppomei optlovtia. To
akpo A ™G paBoou cuviLeTal Pe ApOpwon OE KATAKOPUPO TOiX0. Z& onpeio K tng pdBoou £xel
TPocOeDEi

T0 £va AKpO KATAKOPU®oUu aBapoug VAHAtog otabepol PNKOUG, HE TO €MAVW AKPO TOU
ouvOedEPEVO  OTNY opopn, OTWG

@aiverat oto AN oxnpa.

F
G.
A K o) T B

o L/4 =i L4 —ie L4 - L4 =

A

210 onpeio I looppomei opoyevig o@aipa palag m=2,5kg kat aktivag r=0,2m.
Aivovtat AK=£, AF=3—L.
4 4

a. Na umoloylobei To pétpo tng SUvVaAung mMou acKei To vipa otn pdsdo.
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Tn xpoviki otiypn t=0 aokeital oto kévtpo palag tng opaipag pe KatdAAnAo tpomo, otadepn
opwovtia duvapn pEtpou F=7N, pe @opd mpog to akpo B. H o@aipa KuAietat xwpig va

oAloOaivel.

B. Na umoAoyloBei to pETpo TG eMTAXUVONG TOU KEVTPOU palag tng o@aipag katd tnv Kivnon
ng.

Y. Na umoAoylobei 1o pETpo tng Taxutntag tou KEvipou palag tng oaipag otav pdacel oto
akpo B.

6. Na umoAoytoBei To PETPO TNG OTPOYOPHNG TNG o@aipag otav pOdcel oto akpo B.

Aivovtat: n pomn adpdvelag tng o@aipag palag m wg mpog afova mou SLEPXETAL ATO TO KEVTPO

padag tng I:%mr2 Kat g=1oﬂz.
S

Hpep. 2008

5. KukAKn ote@avn aktivag R = 0,2m kat palag m = 1kg KUAigtatl xwpig va oAlcBaivel, oTwg
@aiveral oTo oxnua. A

O sival To Katwtato Kat A to
avwtato onpeio TG otePavng.
H eubeia KB eivat mapdaAAnAn
oto damedo.

H taxutnta tou kevtpou palag K sivat uen = 10?. H porn adpavelag tng otewavng wg mpog

aova mou OlEpxetal amd to KEvipo padag tng Kat ival KABETog mpog To emimedo NG eival
lem= MR?.

Na umoAoyioete:

d. T PETPA TWV TAXUTATWY ota onpeia O, A kat B tng otepavng.

B. TN YwviakA Taxytnta Tng oTEPAvnG.

Y. Tn pomn adpdvelag tng oTeEPAvng wg mpog To onpeio O.

0. TNV KIVNTIKA EVEPYELA TNG OTEPAVNG.

Eomnep. 2010

6. Opildovtiog opoyevng Oiokog pe pala M=2Kg kat aktiva R=0,5m pmopei va otpépetal xwpig

TPIBEC YUpw amod otabepd KAtakopupo dEova mou SIEPXETAl amd TO KEVTPO Tou.

S —

e
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0 diokog apxika sival akivntog. Kamota otiypn t = 0, aokeital og onpeio TNG MEPIPEPELAG TOU
diokou OUuvapn otabepou petpou F=10N, GUVEX(bgoecpantéusvn O€ aQutdv.

a. Na umoAoyioete 10 £€pyo tng OUvaung F amo tn otiyun t0=0 €WG TN OTLYHN TOU N YWVIAKN
Taxutnta Tou diokou €xel yivel w=8 rad/s.

B. Na umoAoyicete Tn ywvia Tou €xel dlaypdyel o GioKOG PEXPL EKEIVN TN OTLYHA.

Y. Na umoloyiocete tnv 1oxU Tng dUvapng F tnyv idla otypn.

Tn oTiypn Tou N ywviakn taxutnta tou diokou givat w = 8 rad/s, n dUvaun F katapyeitat kat
0 Olokog ouvexilel va oTpE@eTal Pe TNV Taxutnta autn. Amd KAmolo UYog agAveTaAl va TECEL
éva Koppdatt Adomnng palag m=1Kg apeAntéwv Slactacswy, mou KOAAdeL otov OioKo o€ onpEio

NG MEPLPEPELAG TOU.

0. Na umoAoyioete tn véa ywviakn Taxutntd mou 6a amokTioel To cuotnpa 0iokog - AdoTn.

1 2
H pomn adpavelag Tou 8icKou w¢ TPog Tov dfova MEPIOTPOYNS Tou ivat / =§MR .

Emav. Eomep. 2011

7. Opoyevig Kat oomaxng Ookog ( OA), palag M=6 kg kat pnkoug € =0,3 m, pmopei va
OTPEPETAL XWPIG TPIBEG 0 KatakOpu@o emimedo YUpw amo opt{ovtio afova Tou TEPvA amod To

M
éva akpo g O. ZTto aAAo TG AKPOo A UTIAPXEL OTEPEWHEVN HIKPR oaipa palag m = —.

2
(@)
x 9
'l
L P
)
!
I/
| | ,l
¥ 4
i
,I
A
[ 111 F

M. Bpeite tnv pomn adpdvelag TOU CUOCTAHATOG OOKOU -o@aipag wg mpog Tov  dfova
TIEPLOTPOPNG TOU.
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. . . . 120 , . .
Aokoupe oto akpo A duvapn, otabepou pETpou F = —— N, TOU Elval CUVEXWG KABETN oTn
T

00KO, OTIWG Paivetal 6To oxXNpa .

2. Bpeite to épyo tng OUVaung F KATA TNV TEPLOTPOPN TOU OUCTNHATOG MEXPL TNV
opwWovtia Béon tnc.

M3. Bpeite ™V ywviaki Taxutnta Tou ouctApatog OokoU - c@aipag otnv oplloviia
Bcon.

Emava@époupe 1o cuotnua O0KOU - o@aipag otnV apXIKN Katakopu@n BOéon Ttou. AcKoUHE
oto dkpo A Ouvapn, otabepol pETPOU F'=304/3 N, mTou eival ouvexwg KABetn otn
d0KO.

F4. Bpeite ™ ywvia mou oxnupatifel n O0KOG HE TNV KATAKOPUQO TN OTLyHNn TOU
KIVNTIKA TNG €VEPYELA YiveTal pEYLOTN.

Aivovtat: g=10m2, por adpdvelag ogoyevoug OokoU palag M Kat pnkoug €, wg mpog
s

agova mou OLEPXETAL ATO TO KeVTPO padag tng Kal eivat kabetog oe autny | = EMLZ,

3 1
nu60° = cuv30° = nu30° = cuv60° =5
Hpep. 2012

8. Opoyevng kat woomaxng O6okog ( OA), palag M=6 kg kat prkoug € = 0,3 m, umopel va
OTPEPETAL XWPIC TPIBEC 0 KATaKOpu@o emimedo yUpw amo opt{ovtio afova Tou TEPvA amo To

M
éva akpo g O. ZTto AAAo TG AKPOo A UTIAPXEL OTEPEWHEVN HIKPR oaipa palag m = —.

2
0

m; m F
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M. Bpeite tnv pomn adpdvelag tou oucthpatog GokoUu - o@aipag wg mpog tov dfova
. . . . . 120 ,
TMEPLOTPOPNG TOU. AoKoUpe oto akpo A duUvaun, otabepol pétpou F = —N, mou eival
T

OUVEXWG KABETN oTn O0oKO, OTWG PaiveTal OTO GXNHA.
H 0okOg pe TN PIKPR o@aipa agnvetal eAsUBepn amd tnv opllovua Béon g |l , Xxwpig
apxikn  ywviakn taxutnta. dtdavoviag otnv Katakopupn Béon |, cuykpoUstal Pe akivnto

opaipidlo, palag m= PR oU €lval OEPEVO OTO AKPO VAHATOG HNKOug € Kal To aAAo akpo

otepewpévo oto 0. To cuotnua dokouU - oaipag PETA TtV Kpouon TaPAEVEL akivnto.

4. Bpeite tnv taxutnta tng o@aipag HAlag AapEcws HETA TNV Kpouon.
Aivovtat: ¢ =10m2, pot adpdvelag opoyevoug dokoU palag M Katl pikoug £, wg mpog
S
agova mou OLEPXETAL ATO TO KEVTIPO padag tng Kat eival kabetog os autny |, = 0 ML?.
Eomep. 2012
9. Zupmayng opoyevng Oiokog, palag M = Zx/ikg Kat aktivag R = 0,1m, eivat
mpooledePEVOG o€ 1OAVIKO €AATNPLO, oTABEPAg k=1OOH OTO ONUEIO A KAl LOOPPOTIEL TTAVW

oc KEKALYEVO emimedo, mou oxnuatilel ywvia ¢ = 45° pe 1o opllovtio eminmedo, OMWS OTO
oxnua. To eAatnplo eival mapdAAnAo oto KekAEvo emimedo Kat o afovag tou eAatnpiou

, . R , . . . L
amexel amootaocn d = > amd to Kevrpo (O) tou dickou. To AAAO AKPO TOU €AATNpiou Eival

oTeEPEWPEVO akAOvnta oto onpeio I,

M. Na umoAoyioeTe TNV EMPAKUVON TOoU EAAtnpiou.

F2. Na umoloyicete to PETPO TNG OTATIKAG TPIBNG Kal va mMpoodlopiceTe TNV KATeUBuvon
ne.

Kamowa otypn to €Aatnplo KoBetal oto onpeio A Kal o GioKog apéowg KUAIETAl, Xwpig

va oAoBbaivel, KATd PAKOG TOU KEKAIPMEVOU EMTESOU.
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3. Na umoAoyicete TNV emTdxuvon Tou KEVTpou paldag tou 0ioKou.

F4. Na umoloyicete tn oTpoopn Tou GioKOU WG TPOG Tov Afova MEPLOTPOYPNG Tou, OTav To

KEVIpo palag tou €xel PetakivnBeli kata Odotnua s = 0,3Y2m otn  delbuvon tou
KEKAIEVOU emTESOU.
Aivovtat: n pomn adpdvelag opoyevoug cupmayoug 0iokou wg Tpog dfova mou  OLEpXETal
, , , 1 ., , . m 0 V2
Kabeta amo 1o Kevipo tou | :EML , N gmraxuvon tng Baputntag g =10—-, nu45 =7.
S

Emav. Hpep. 2012

10. Mwa opoyeviig pdaBdog AB mou €xet pnRkog € =3 m kat pala M = 6 kg €xel oTo €va
akpo ™G B povipa otepewpévo €va ocwpa MHIKpwv Olactdoswy palac m =1 kg. H pdaBdog
otnpiletat pge 1o GAAO AKPO TNG A O KATAKOPUYO TOiIXo péow apBpwong. H pdBdog
ouykpateital oe B€on ooppomiag, oxnuatiloviag ywvia ¢ He TNV KATAKOPUQPO, HE VAHA TO
omoio ival ouvoedePEVo OTOV TOIX0 Kat oto péco (K) tng paBdou Kat sival KABeTo 68 aAuTAh,

OTIWG Paivetal 6To oxnua.

Na umoAoyioete:

M. Tn pomn adpdvelag Tou CUOCTAHATOG PABOOU-CWHATOSC WG TMPog afova mou OlEpXeTal
amd to onueio A Kkat ival kabetog otn pasdo.

2. To pétpo tng Tdong Tou VAHATOoG.

Kamowa ottypn 1o vApa KoBetal kat n paBdog pali pe to cwpa apxilel va mepIOTPEPETAL OTO
EMMEd0 TOU OXAPATOG, XWPIG TPIBEC.

Na umoAoyioete:

M3. To PETPO TNG YWVIAKAG €MTAXUVONG NG pABOoOU HOALG KOTIEL TO VAA.

M. To pétpo NG Taxutntag Tou onueiou B tng pdBdou otav auth yivel opldvtia ya mpwtn
popd.

Aivovtat: ouvp=0,8, nue=0,6, n pomn adpdvelag Tng pABOoU wg TPOG Tov Afova TEPLGTPOPNG

1
I, = 3 ML? kat n emtdxuvon tng Baputntag g =1OSm2 .
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Opoy. 2012

11. Alo pdBdol gival cuvdedepéveg oTo AKPo Toug A Kal oxnpati{ouv otabepr ywvia 60°
peTall toug, Omwg aiveral oto XIxApa 7. Ot pdBdol sival OlaPopeTIKEG PETAEU TOUg, aAAd
KABe pia eivat opoyevng. To cuotnua twv U0 paBdwv PTOPEL va TEPLOTPEPETAL YUPW ATO
apBpwon, mou Eival OTEPEWHEVN OE TOIX0, OTO AKPO A, Xwpig TPIBEG. To cucTNUa agnveTal va
neplotpagei umd v emidpaocn tng Baputntag amo tn B€on tou IxApatog 7, omou n pabdoog ¢

givat optdovtia, pe apxikn Taxutnta Pnogy.

WA 4

60°
2

Ixqua 7

Alvetal 0Tl Ta Pnkn Twv 0Uo paBowy sivatl £, = 4 m kat &, = 2 m, evw n pala g pabdou ¢,
givat m, = 10 kg.

M. Na umoloyicete TN pala m; tng pdBoou prikoug &4, €av To cUCTNUA ATIOKTA TN HEYLOTN
YWVIAKA TaxUtnta Tn XPOVIKA oTlydn mou ot duo pdBdol oxnuatifouv ioeg ywvieg pe tnv

KATAaKOpu®o, OTwG Qaivetal oto IxXnua 8.

IXfipa 8

F2. Na umoAoyioete tn pdla m; tng paBdou pnkoug ¢4, €av To cUCTNUA CTAUATA OTlydlaia,

otav n paBoog PRkoug ¢4 PTAveL oTnNV Katakopugn B£on mou @aivetal 6to IXAua 9.

N\

60°

EmiuéAcia: Mepk. MavayiwtomouAog-Ou 2 www.merkopanas.blogspot.gr 46




Quoikn I Aukeiou OTIKWV ITTOUOWY Ofuata e€etdoewv

M3. Na umoAoyicete TN YWVIAKA EMTAXUVON TOU OUCTAMATOG Twv OUO0 paBowv Tou
epwtnparog 2 otn 6£on mou amelkovidetal oto IXApa 9.
F4. Na umoAoyioste tov puBUO HETABOANG TNG OTPOWOPHNG tng pdBdou pnRkoug ¢, Tou
epwtnpatog M2 otn B€on mou amelkovidetal oto IXAua 9.

Aivovtat: n emtaxuvon tng Baputntag ¢ = 10 m/s?, n pomn adpaveiag pdBdou prkoug ¢ Kat
pHalac m TOoU TEPIOTPEPETAL YUPW dAMO TO AKPO TNG A, I, = %mi’z Katr ot V3 = 1,7
(TPOOEYYLOTIKA).

Emav. Huep. 2015

11. Aemth, AKAPTITN KAl opoyeving paBoog Al pnkoug € = 1,2m kat palag M = 1 kg pmopei va
TIEPIOTPEPETAL O KATAKOPUPO £mimedo, Xwpig TpIBEG, yUpw amd otabepd opilovtio dfova
Kabeto otn pdBdoo, o omoiog diEpxetal amod to onpeio O o amdotacn €/ 3 amd to AKpo A
NG paBoou. To akpo I tng pdBdoou cuvdéetal pe aBapég vApa mou oxnpatilel ywvia ¢ = 30°
HE TN pABOoo, To AAAO AKPO TOU oToiou eival akAGVNTA CUVOEOEPEVO O oTaBepO onpeio A,

OTWG OTO OXNpA.

AMALASARRAAAARARAARAANY
A

«+ [/3» ¢
Al . r
O

To ocuotnua apxika coppomel o€ opildvtia Oéon. Kdamowa otiypn To vApa KoBetal.

M. Na umoAoyiogte T0 pPé€Tpo TG SUVAPNG TTOU ACKEL TO VAHA otn pdBdo Kal To PETPO TNG
Oouvapng mou dExetal n paBoog amod Tov afova MEPLOTPOPNG, TPV KOTIEL TO VAA.
F2. Na umoAoyioete

a. Tt pomn adpdavelag tng paBdou wg TPog Tov afova TEPLOTPOPNG TNG.
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B. TN YWVIAKA EMTAXUVON TNG PABOOU TN XPOVIKN OTIYHN KATA TNV omoid KOBETal To VApd.
3. Na umoAoyicete tnv taxutnta tou dkpou I Tng paBdou Tn XPOVIKA OTLYHUR Katd tnv omoia
N pAaBdog OLEPXETAL YIA TTPWTN POPA ATO TNV KATAKOPUWN BEon.

F4. Na umoAoyiceTe TO PETPO TOU PUBHOU PETABOANG TNG OTPOWOPHNG TNG pABAOU TN XPOVIKA
oTlypn mou oxnpatiel ywvia 30° Ye TNV KATAKOPpU®o, HETA TN OLEAEUCH TNG Yid TPWTN Popd
amo v Katakopun Béon.

Aivovtat: n pomn adpaveiag tng paBdou wg mPog To KEVTPO palag g Iy, = 1—12M{’2,

n emtdxuvon tng Baputntag ¢ =10 m/s?, np30°= %, ouv30’= ? .

Huep. 2016 (maAaiou tumou)

12. H opoyevng tpoxaAia tou oxipatog éxel pala M = 4kg kat aktiva R = 0,1m kat Pmopei va
OTPEPETAL XWPIGg TPIBEC YUpw amd optlovtio afova mou OLEPXETAl amd To KEVIPO Paldag tng Kat
glval kabetog oto emimedd G Ta cwpata X; Kat X, €xouv paleg my = 2kg kat m, = 1kg
avtiotoixa Kat eivat dgpéva ota dkpa aBapoug oxolvioU mou OLEPXETAL amd TO AUAAKL TNG
TpoxaAiag. Apxikd, Ta cwpata X; Kal X, dlatnpouvidl akivnta Kal ta KEvipa palag toug
Bpiokovtal oto 0o opllovrio emimedo. Tn Xpovikn otypn t, = 0 Ta cwpata aghivovtal

eAelBepa va Kvnobouyv.

SO

M. Na umoAoyicETE TO PETPO TNG YWVIAKNAG EMTAXUVONG TNG TPOXAAIAG.

F2. Na umoAoyiceTe TO PETPO TNG TAXUTNTAG TOU CWHATOC X4 TN XPOVIKA OTLyHn £y = 3s.

M3. Na umoloyicete Tov aplBpd MEPLOTPOPWY TNG TPOXAAIAG MEXPL TN XPOVIKN OTIyHn ty =
3s.
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F4. Na umoAoyioete to PETPO TOU puBUOU PETABOANRG TNG OTPOWYOPHNG TOU CUOTAHATOG TWV

OWHATWY X4, X; KAl TPOXAAIAG w¢ TPOG ToV Afova MEPLOTPOPNG TNG TPOXAALAG.
Aivovtat:
H pomm adpavelag tng TpoxaAiag wg mpog tov afova mePIoTPOPNng tng I = %MRZ.

H emtdxuvon tng Baputntag g = 10 m/s%.

Na Bswpnoete otL:
Metafu oxotviou kat tpoxaAiag n teBn eivat peydAn, wote va pnv mapatnpeitat oAicbnon.
To UAKOG TOU oXoLvioU TTapapével oTabepd.
Ta owpata X; Kat X, Oev pBdavouv oto £0aog oUTE GUYKPoUOVTdlL HE TNV TpoxaAid.
Opoy. 2016
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1. Opoyevig akapumtn paBdog AZ éxel unkog L = 4m, pdla M = 3kg kat toopporei og opllovtia
Bfon, OMwWg @aivetal oto oxnUA. XTo AKPO TNG A uTdapxel akAovntn apbpwon yupw amo tnv
omoia n pABAOGg PTTOPEL va TMEPIOTPEPETAL, XWPIG TPIBEG, €V OTO AAAO AKPO TNG Z UTTAPXEL

otepewpévo o@atpiolo palag m = 0,6kg Kat apgeAntéwyv dlactdcswy. ‘Eva aBapég Teviwpévo
1
vAipa Al ouvoéel 1o onpeio I tng pdBoou pe owaipidio palag m = 1kg, To omoio eival
OTEPEWHEVO OTO €AeUBEPO akpo Bavikou eAatnpiou otabepdg k = 100 — . To aAAo Akpo tou
m

eAatnpiou givat akAdvnto. H amdéotaon Al eival ion pe 2,8m. ‘OAn n dudta&n Bpioketal oto idlo

KATAakopuo £mMimedo, OTO OTOI0 VivavTal Kal OAEC 01 KIVAGEIC.

NN
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Quoikn I Aukeiou OTIKWV ITTOUOWY Ofuata e€etdoewv

A. Na umoAoyioete:
A.1 T pom adpdvelag Tou cucTipatog paBdou - c@atpidiou m wg mpog Tov optlovtio a€ova

mou OLEPXETAL amd To onpeio A Kat givatl Kabetog oto emimedo tnNg dlatagng
A.2 1o péTpo TNG Tdong Tou vApatog Ar.

B. Av kdyoupe to vApa Al, to o@aipidlo m_ EKTEAEL apeiwTn appovikn TaAdvtwon, €vw N
paBdog padli pe to cwypa m , umd tnv emidpacn Tng Baputntag, MEPLOTPEPOVTAL XwPIg TPIBEC
1

yUpw amo to onpeio A. Na umoloyioete:

B.1 to XpOvo mou xpelaletal to o@apidlo m améd TN OTIYUR ToU KOBETAL TO VAHA HEXPL TN
2

otiypn mou Ba @Bdcel otny YnAdtepn BEon Tou yla MPWTNn Yopd
B.2 10 PETPO TNG YPAMMIKAG TAXUTNTAG TOU onpeiou Z, Tn OTlydnR mou n pdBdog mepvdasl amo

TNV KAtakopuen Bon.

Aivovtat: g = 1022, potn adpavelag tng paBdou wg mPog To KEVTPO palag tng: | = éMLZ,
S cm

m=3,14.
Hpep. 2003

2. Opoyevig oteped pdBoog OA, pnkoug L=2 m kat palag M = 0,3 kg pmopei va meplotpéPeTat
eAelBepa (xwpig TPIBEC) oTo oplldvTio emimedo, TEPI KATAKOPUPO AEova Tou OLEPXETAL ATIO TO

otabepod onpeio 0. Zto akpo A tng pdBdou oTEPEWVETAL oPatpiolo 21 palag m = 0,1 kg, Kat To

, , , , , , , rad
oUotnua pdaBdou Katl o@aipidiou 21 TEPLOTPEPETAL PE oTabepn ywviakn taxiutnta w = 1—.
S

210 010 opllovtio emimedo Bpioketal OeUTePO o@alpidlo Zz, iong padag pe 10 21, TPOGOEHPEVO

0TO akpo aBapoug eAatnplou, otabepag k = 20— . O aovag tou eAatnpiou givat optlovTiog
m
KAl EQATITETAL TNG KUKAIKAG TPOXIAG Tou oatpidiou X (6mwg oto oxnpa). To adAAo dkpo Tou
1

eAatnpiou gival otepewpévo akAdvnta. Ot SlacTAcELg TwY oPalptdiwy ival apeANTEEG.

EmiuéAcia: Mepk. MavayiwtomnouAog-ucikog www.merkopanas.blogspot.gr 51




Quoikn I Aukeiou OTIKWV ITTOUOWY Ofuata e€etdoewv

‘Otav n taxutnta o Ttou o@aipdiou X é€xet t OlevBuvon tou afova Ttou eAatnpiou, TO
1
o@apidlo X amokoAAdtat amd tn paBdo Kal KvoUpevo €uBUypappa ouyKpoUstal HE TO
1

o@aipidlo X pe to omoio Vo
2

Na Bpeite:

a. Tn oTpo@opun Tou cucthpatog paBdou-c@atpidiou 21 WG TPOC ToV Afova MEPLOTPOPNG TIOU
Olépxetal amod to onpeio O.

B. To PETPO U TNG TAXUTNTAG TOU o@aiptdiou Tn OTLydr Tou amokoAAdtal amo tn pasdo.

Y. Tnv mepiodo T NG TAAAVTWONG TOU CUCTAHATOG EAATNPIOU-CUCCWHATWHATOG X Kal X .
1 2

6. To mAATog TNG TAAAVTWONG AUTAG.

(Atvovtat: H pomny adpdvelag tng paBoou wg TPog ToV KATAKOpUPo afova mou SLEPXETAlL Ao
10

onueio O, Io = %ML2 Kal T = 3,14).
Eomep. 2003

3. Zupmayng Kat ogoyevig ogaipa palag m=10 kg kat aktivag R=0,1 m KuAigtal eubluypappa
Xwpi¢ oAioBnon avepxOopevn Katd HPNAKOG KEKALWEVOU €MMEOOU ywviag ¢ pe nupe=0,56. Tn

XpovIKh oTiyun t=0 1o Kévipo pAlag tng o@aipag €xel taxutnta HE HETPO U0=8m. Na
S
UTTOAOYICETE Yld TN o@aipa:

d. TO HETPO TNG YWVIAKAG TaxUTNTAG TEPLCTPOWPNG TNG TN XPOVIKA ottyun t=0.

B. TO HETPO TNG EMTAXUVONG TOU KEVTPOU palag tng.

Y. TO HETPO TOU pUBUOU PETABOANG TNG OTPOYOPHNG KATA TN SLApKELd TNG Kivnong Tng.

0. TO METPO TNG TAXUTNTAG TOU KEVTIPOU MPAlag tng Kabwg aveBaivel, Tn OTLyUA TOU £XEL

, 30 ,
dlaypayel — TEPIOTPOYPEC.
V4
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Aivovtat: H pomy adpavelag g o@aipag mepi afova SlEpXOPEVO ATO TO KEVTPO TNG: | = %mR2

. . m
Kal n emraxuvvon tng Baputntag: g = 105—2 .

Hpep. 2004

4. H opoyeviAg tpoxaAia Tou oxnuatog aktivag R=0,2m kat pdlag M=3kg
HTTOpPElL va TeploTPEPETAl XwpIlg TPIBEG YUpw amd otabepd opilovtio afova
Tou TepVAeL amod To KEVTPO TNG O Kat gival KABetog oto emimedo TNG. ZWHA 4
palag my=1kg eivar dspévo oto eAelBepo Akpo aBapoug VAUATOG TO OToio
givat TUALYPEVO OTnV TEPLPEPELT TNG TPOXAAiag. Apxikda to cuotnpa eivat
akivnro.

Kdatw amd 1o ocwpa X; Kat oe andotaon h Bpioketat cwpa X, palag m, = 3kg
TO OTOI0 LCOPPOTEL OTEPEWHEVO OTN Hla dAKpn Katakopu@ou 18avikou
- . ~ . . -~-N -

Apnvoupe eAe0Bgpo To cUGTNHPA TPOXAAIAC-CWHATOG X4 va KIvnOei.

Metd amo xpovo t = 1s To CWHA X1 CUYKPOUETAL HETWTIKA KAl TTAQOTIKA PE TO OWHA X;, EVW TO
vApa KoBetal. To CUGCWHATWHA EKTEAEL APEIWTN ATTA APHOVIKA TAAQVTWON OTNY KATAKOPU®N
OlelBuvon. Na umoAoyioete:

d. TO HETPO TNG EMTAXUVONG HE TNV OTTold KIVEITAL TO CWHA X4 HEXPL TNV Kpouon.

B. TNV KIVNTIKA EVEPYELA TNG TPOXAAIAG PETA TNV Kpouon.

Y. TO TMAQTOG TNG TAAAVTWONG TTOU EKTEAEL TO CUCCWHATWA.

0. TO PETPO Tou pubuoU PeTaBOANG TNG OPHAG TOU CUGCWHATWHATOG, TN OTLYHr TOU ATEXEL ATTO
N 00N Wooppotiag Tng TaAdvtwong amootaon x = 0,1 m.

Na Bswpnoete 6Tt To viipa dsv oAlebaivel 0To AuAdKL TNG TpoxaAiag.

Aivovtat: n pomn adpdavelag tng TpoxaAiag wg mpog Tov afova MePLOTPOPNG tnG: | = %MR2 Kat

m
n emtdxuvon tng Baputntag: g = 105—2 .

Emav. Hpep. 2004

5. Opoyevng Kat woomaxng paBdog Al pe pnkog 1m kat Bapog 30N wcoppomei opildvtia. To
akpo A tng pdaBdou cuvoécTal pE APBpwon CE KATAKOPUPOo Toixo. To AAAo dkpo tng I
ouvO<eTal Pe Tov Toixo pe aBapég vApa Al mou oxnuartilel ywvia 30° pe tn paBdo, Omwg

paivetal oto oxnud.

A
/
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A. Na umoAoyiocete Ta pétpa twv Ouvduewy mou ackouvtal otn pdBdo amod To VAPA Kat tny
apbpwon.

B. Kamowa otiypn kKoBoupe to vAapa oto dkpo I kat n pdBdog apxilel va mePLOTPEPETAL XwWPIg
TPIBEC YUpw amod Tnv apbpwon o€ Katakdpuo emimedo.

Na umoAoyioete:
1. To HETPO TNG YWVIAKNAG EMTAXUVONG TNG PABOOU HOAIG KOTIEL TO VAKA.

2. To pétpo tou puUBHOU HETABOANG TNG OTPOWOPHNG TNG pAdBdou, tn OTLyMA Tou auth
oxnpatilel ywvia 60° pe Tnv apxikn g 0€on.

3. Tnv KvnTIkn evépyela Tng paBoou, Tn oTLyr mou SLEPXETAL amd TNV KATAKOPU®N BEon.
Aivovtal : n pomn adpavelag tng paBdou wg mpog Tov optlovtio afova mou OlEpXeTal amd 1o
2

aKpo NG A Kal eival kabetog o€ autn sivat | =1kg-m .

ouv30° = nu60°=£ .

ny 30° = ocuv 60° = >

P

Ouoy. 2004
6. M opoyevng paBdog AB mou €xel pnkog € =1m kat pdla M=6kg, €xel oto dkpo tng B
HOVIHA OTEPEWHEVO £va CWHA HIKPWYV OlacTtdoswy e pala m =2kg. H pdBdog otnpiletal pe to
akpo NG A péow apBpwong kat apxika olatnpeitat opt{ovtia pe tn Bonbeia vApatog, to €va

AKpo Tou omoiou eival Ospévo oTo PECO TNG pABAOU KAl TO AAAO OTOV KATAKOPUPO TOIX0, OTWG

[o]

oto oxnua. H dievBbuvon tou vApatog oxnuartilel ywvia ¢=30 pe tnv dievbuvon tng pabBdou

otnv opllovtia BEon Looppomiac.

A. Na umoAoyioete:

A.1. To PETPO TNG TAGNG TOU VARATOC.
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A.2. Tn porm adpdvelag Tou cucTApatog paBoou- cwHatog wg mPog dfova Tou SIEPXETAL ATIO
TO A Kat givat Kabetog oto £mimedo TOU OXNHATOC.
B. Kamowa otiypn to vipa kéBetal kat n paBdog pali Ye To cwpa Tou £ival OTEPEWHEVO OTO
AaKpo NG, apxilel va TePLOTPEPETAL OTO E€MMEDO TOU OXNHATOG. Oewpwvtag TG TPIBEG
AMEANTEEG VA UTTOAOYIOETE TO HETPO:
B1. Tng YwVIAKAG EMTAXUVONG TOU OUGCTAKPATOG PABOOU-CWUATOG w¢ TPOG Tov dAfova
TEPLOTPOYNG, HOAIG KOBETAL TO VAA.
B2. Tng taxutntag Tou cwpatog oto dkpo tng pdBdou, Otav authi QTAVEL OTNV KATAKOPU®N
0<on.
Aivovtat: 1. Ta ™ pdBdoo n pomn adpdvelag wg mMPog Tov afova mou OLEPXETAL ATO TO KEVIPO
, , , , , 1
padag kat sivat mapdAAnAog otov agova mePLOTPOPNG tng: | = EM 22
cam
. . , m
2. Hemraxuvon tng Baputntag eivat g = 10—-.
S

Eomep. 2005
7. To ocwua Zz TOU OXNHATOG ToU €xel pala m2=2kg gival depévo oto €va dkpo optlovtiou
1davikou eAatnpiou, otabepdc k, Tou omoiou to AAANO dakpo eival akAdvnto. To ocwpa Zz
TaAaviwvetat opldviia mavw oto Acio opilovrtio emimedo MM° pe mAdtog A=0,1m kat mepiodo
T=2s.

5
I
N

A. Na umoloyioete:

1. Tnv i ™ng otabepdg k Tou eAatnpiou.

2. Tn péylotn Taxutnta TaAdvIwong ToU GWHATOG 22.

B. To cwpa 21 TOU oxnpatog pe pala m = 2 kg apnvetal eEAeUBgpo va oAleBnoel mavw oto Asio

mAaylo eminedo, amo t 6éon . H kataképupn amooctaon tng 0éong I amd to opllovtio

emimedo sivat H = 1,8 m.
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To owpa X, agou @Bdocel otn Bdon tou mAAQylou emmédou, ouvexilel va Kiveital, xwpig va
1
aAAdG€el pétpo taxutntag, mavw oto opildvtio emimedo MMN°. To I GUYKPOUETAl HETWMIKA
1
(KEVTPIKA) Kal EAACTIKA HE TO CWHA X TN OTIYHUA TOU TO X €XEL TN PEYLOTN TaxUTNTA TOU Kdal
2 2

Kiveital avtibeta ano to X .
1

1. Na umoAoY(oETE TN PEYIOTN CUCTIEIPWON TOU EAATNPIOU PETA Ao auTh TV Kpouon.
2. Na Osiete WG 0TN CUVEXELD TO owHaA X Ba MPOAdBEL To cwHa X Kal Ba cuykpouotouv TAAL
2 1

TIPLV TO CWHA 21 pTdoel otn Baon tou mAdylou emmédou.
H améotaon amd tn Baon tou MAAylou £mMTEGOU PEXPL TO KEVTPO TNG TAAAVTWONG TOU ZZ givat
apKeTA peydAn. H dudpkela tng kpouong Bewpsital apeAntéa.
, m
Aivetal g= 105—2.
Opoy. 2005

8. Axkapmtn opoyevig paBdog Al pe pnikog € kat pala M=3kg éxel To dkpo tng A apBpwpévo
Kal looppotei opllovtia. Xto aAAo akpo I aokeitat otabepn katakopupn duvaun F pétpou 9N,
pE popd Tpog Ta Katw. H pdBdog Al epdmtetal oto onpeio B pe oteped mou amoteAsitatl amd

0U0 opoagovikoug KuAivdpoug pe aktiveg R =0,1m kat R =0,2m, 0mw¢ @aivetal 6To oxnua.
1 2

& C a5
' «— (/41—

A D = L

vF

m

H améotaon tou onueiou ema@ng B amo to akpo ' tng paBdou sival Z To oTEPEDO PTTOPEL VA

TEPLOTPEPETAL XWPIG TPIBEG, cav £€va cwpa YUpw amod otabepod opllovtio afova mou TePVAEL
amo to KEvipo tou. O Afovag MEPLOTPOPNG GUMTIHTITEL PE TOV Afova CUMHETPIag twv OUo

KUAIVOpwv.
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A
H pom adpavelag tou otepeol wg mPog Tov dfova meplotpo@ng ivat 1=0,09 kgm . MNipw amod

ToV KUAWVOpOo aktivag R eival TuAtygévo aBapég Kat pn €ktatd vVApa oto dkpo Tou oToiou
1
Kpépetal owpa palag m=1kg.

a. Na umoloyicete Tnv Katakopugn OUvapn mou OExetal n pdBdog oto onueio B amd to
otepeod.
B. Av 10 ocwpa palag m wooppormel, va Bpeite 1o pEtpo NG SUVAUNG TNG OTATIKAG TPIBNAG

peTagu tng pdBoou Kat Tou otepeoU.

Y. 210 onpeio emang B petafl pdBdou Kal otepeol pixvoupe €AAXIOTN TOCOTNTA ATTAVTIKAG
ouciag £Tol, WoTe va PUNOEVIOTEL N TPIBA Xwpig va em@Epel HeTaBoAn otn pomn adpdvelag tou
otepeou. Na

UTTOAOYICETE TO METPO TNG TAXUTNTAG TOU owHatog paldag m, otav Ba €xel EeTulixBel vipa
pnkoug 0,5m. Na Bswpeiocete 0Tl TO0 VAPa EETUAIyETAl XWPIG va OAloOaivel OTOV EC0WTEPIKO

KUALVOpO.

6. Na umoAoyicete to pubud mapaywyng €Pyou OTO OTEPED TN XPOVIKN OTIYHAR TOU EXEL
m

EeTUAIXBel vApa pnkoug 0,5m. Aivetat g=1OS—2.

Hpep. 2006

9. Opoyevig paBdog prkoug ¢=2 m kat palag M=3 kg eivat A
avaptnuévn amod optovtio afova A, yUpw amo ToV OToio PTopEi

VA TEPLOTPAPEL 08 KATakopupo mimedo. Xtov idlo afova A eival

[ 5

Ocpévo aBapég vApa pe To 010 pAKog £, oto aAAo Akpo Tou
omoiou gival dgpévo o@atpiolo palag m=0,5kg. Apxikd to vipa

glval TeVIwPEVo oTo (010 Katakopuo emimedo Kal To oalpidlo me ( M

Bpioketal o Uyog h=0,8 m mMAvw amd To KATWTEPO GNHEIO TNG

paBdou.

21N CUVEXEL TO o@alpiolo agpnvetal eAUBEPO Kal TPOOKPOUEL O6TO AKPO TNG pdBdou. Metd tnv
Kpouon 1o o@alpidlo akivnromoleital. Ot TpIBEG Bewpouvtal apeAnTEEG.

Na Bpeite:

a. Tnv taxutnta tou o@aiptdiou Aiyo mplv Tnv Kpouon.

B. Tn ywviakn taxutnta tng paBdou apéows PETA TNV Kpouon.
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Y. Tn ypappikn taxutnta tou kévtpou palag K tng pdBoou apécwg PETA TNV Kpouon.
6. To M0G0 TNG PNXAVIKAG EVEPYELAG TTOU HETATPATINKE OE BEPUIKN KATA TNV Kpouon.
€. Tn péylotn avuywon Tou Kévipou palag tng paboou.

Aivovtat: H pom adpdavelag tng paBdoou wg mpog optlovtio afova mou SIEPXETAL Ao TO KEVIPO

2

m
palagtng: | = L M¢e Emrtdxuvon tng Baputntag g=108—2.

12
Eomep. 2006

10. TpoxaAia palag M = 6kg kat aktivag R = 0,25m pmopei va meplotpépetal xwpig TpIBEG
YUpw amo optlovtio afova mou SLEPXETAL amd TO KEVTIPO TNG.

Mipw amd tnv Tpoxalia umapxel aBapeg Kat pn eKTatod VApa. XTa dkpd ToU VAHATOG UTTAPXOUV

o€ Katakopugn B£on ta cwpata 21 Kat Zz pe padeg m = 4kg Kkat m = 1kg avtiotowxa. To cwya
Zz givat KOAANPEVO pE owHa 23 padag m, = 1kg, TO OmMoOi0 CUYKpPATE(TAl AMO KATAKOPUPO

eAatnplo otabepdg

k=100— . To cuoTtnua apxika LOOPPOTIEL OTIWG PAIVETAL OTO OXNHA. Kamowa Xpovikn otiyun,
m

TNV omoia BewpoUPE WG XPOVIKA OTIYHN UNdEV (t0 = 0), Ta ocwuata ZZ Kal 23 amoKOAAWVTAl Kat

T0 X eKteAel amAn appovikn TaAdvtwon Katd tn 0le’buven Tng Katakopuou.
3

a. Na umoAoytlotei To MAATOG TNG TAAAVTWONG TOU CWHATOG 23.

B. Na ypagei n €€iocwon ™G amopdkpuvong Tou CWHATOG )23 O oUVAPTNON HE TO XPOVo,

BewpwVvTag wg BETIKA Popd, T Popd TPOG TA EMAVW.
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Y. Na umoAoylotel n ywviakn €mMTAxXuvon Tng TPOXAAiag PETA TNV amoKOAANCH TwWV CWHATWY
2 Kat .

2 3
6. Na umoAoylotel 0 puBbuog PETABOANG TNG KIVNTIKAG EVEPYELAG TNG TPOXAAIQG TN XPOVIKA
ouypn  t=0,1s.
Aivovtal n pom adpdvelag tng TpoxaAiag wg mpog afova mou OLEPXETAL Ao To KEVTPO palag

1 2 . , . , , , )
mg |/ =§MR , N TPBR avapeoa otnv TpoxaAia Kal 6To VAHA £ival apKeTA PeYAAn, WOTe va

, , m
HNV mapatnpeital oAtebnon kat g = 103—2 .

Emav. Huep. 2006

11.  Opoyevig paBdog pnkoug L=0,3m kat palag M=1,2kg Umopel va MEPIOTPEPETAL XWPIG
TPIBEC YUpw amod optlovtio aova mou OLEPXETAL ATO TO AKPO TNG A. ApXIKA TNV KPATOUHE OF
opllovTia B€on Kal OTn CUVEXELD TNV APRVOUHE €AEUBePN. OswPOUKE TNV avTioTacn Tou agpa

apeAnTéa.

A M,L

a. Na Bpeite Tn ywviakn emrdxuvon ¢ paBdou wg mpog tov dfova TMEPLOTPOPNGS TN OTLYHN

TToU a@nvetal eAsUBepN.

B. Na Bpeite tn otpogoppn tng paBdou otav @BdAcel o Katakopuen BEon.
Tn ottyyn mou n pdaBdog @BAvel otnv Katakopupn 0éon To KATw AKPo TG paBdou
OUYKpoUsTal akaplaia pe akivnto ocwpa X apeAntéwv dlaotdoswy mou éxel pala m=0,4 kg.

Metd tnv Kpouon

TO CWHA KIVEITAl KATd PAKOG KUKALKOU TOE0U aktivag L, evw n pdBoog cuvexilel va Kiveital pe
NV i0a @opd. Aivetal 6Tl n ywviakn taxutntd g paBoou apécws PETA TNV Kpouon gival I
OTIOU W N YWVIAKN TaxutnTtd tng apécwg mpLv tnv Kpouon.

Y. Na Bpeite Tnv Taxdtntd TOU CWHATOC X APECWES PETA TNV Kpouon.
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0. Na Bpeite to MOCOCTO TNG KIVNTIKAG EVEPYELAG TTOU PETATPATINKE O BEPUIKN EVEPYELA KATA
NV Kpouon.

m
Aivovtat: n pomn adpavelag tng paBoou wg mpog tov dfova A | = % ML? kat g= 103_2 .

Hupep. 2007

12. XT0 YI0 Y10 TOU OXNHPATOG ToU €Xel pala M=6kg kat aktiva R=0,1m, €xel TUMXTEL TTOAAEG
POPEG YUPW TOU AsMTO aBapég vApad. Me otabepd 1o €va AKPO TOU VAHATOG APRVOUUE TO
yloytd va kateBaivel.

‘Otav auto exel kateBel kata h = 3 M ATTOKTA HPETAPOPIKN TAXUTNTA Ucy=5m/s.

Na Bpeite:

A. Tn HETAYOPLKNA EMTAXUVON TOU KEVTPOU UALAG TOU CWHATOG,.

B. Tn ywviakn €mMTAaxXuvon Tou GWHAToG KAl TV Tdon Tou VAHATog.

. To AGYyo TG OTPOWIKAG KIVNTIKNG EVEPYELAG TIPOG TN HETAPOPLKA KIVNTIKA
EVEPYELA TOU CWHATOG, XWPIG va BEWPNOETE YVWOTO TOV TUTIO TNG POTING
adpAvelag Tou yloyo.

A. Tn ox€on Tou MEPLYPAPEL TTWG HETABAAAETAL N OTPOPIKA KIVNTIKA EVEPYELA
TOU OWHATOG OE GUVAPTNON HE TO XPOVvo.

, m
Ailvovtat: g = 105—2 .

Eomnep. 2007

13. ‘Evag opgoyevig Kat cupmayng KUALvOpog palag M = 2kg kat aktivag R = 0,2m agrivetal va
KUANOEL KATd PNKOG £vOg TTAGyLou emméSou ywviag KAiong ¢, He nue = 0,6, 0w paivetal oto

oxnpa.

O KUAWvOpog KUAieTal xwpig va oAcBaivel. Na umoAoyioete:

d. TO JETPO TNG EMTAXUVONG TOU KEVTPOU HAlag tou KUAivEpou Kabwg autdg KUAisTat.
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B. T0 pETPO TNG SUVAUNG TNG OTATIKNG TPIBAG TOU dACKE(Tal oTov KUAWVOPO amd To MAAYL0
emimedo.

Y. TO HETPO TNG OTPOYOPUAG TOU KUAiIVOpou Katd tov dfovd tou, OTav n KAtakopu®n
HETATOTMION TOU KEVTIpoU HAlag tou KUAIVOpOU amod TO GnHeEio TOU autog agEdnke eAeUBepOG
givait h1 =4,8m.

0. To MANBOC TWV TEPIOTPOPWY TOU €EKTEAEL O KUALVOPOG amd T OTLyHn TOU da@nvetal
eAEUBEPOG PEXPL TN OTLYHN TTOU TO KEVTPO HAag TOU €XEL PETATOMIOTEL KATAKOpUPa Kata h =
2

2,41 m.
1 2
Aivovtat: H pomr adpdvelag Tou KUAivopou wg mpog tov dafova tou | =§MR KAl n €mMTaxuvon
) m

™™g Baputntag g = 105—2.

Ouoy. 2007
14. H opoyevig Tpoxalia Tou oxipatog éxel pala M = 6 kg kat aktiva R = 0,3 m. Ta cwpata
21 Kal X, £xouv avtiotowxa paleg my =5 kg kat m, = 2 kg.

H tpoxaAia kal ta ocwpata X; , X, €ival apxikd akivnta kat ta Kévipa palag twv X; , X,

Bpiokovtal oto 010 optlovtio emimedo.

7

an
N

2 >,

1 . [

Tn xpovikn otiypn t = 0 to oUotnpa agnivetal eEAeUBepo va Kivnbei. Na umoAoyioete:

d. TO HETPO TNG EMTAXUVONG HE TV oToia Ba KivnBouv ta cwpata X Kat ,.

B. TO METPO TNG YWVIAKAG EMTAXUVONG TNG TPOXAALAC.

Y. TO HETPO TNG OTPOWOPHNAS TNG TPOXAAIAG, WG TPOG TOV Afova TMEPIOTPOYNS TNG, TN XPOVIKA
GTLYHN

t =2s.

1
0. TN XPOVIKN OTLyUn t KATd TV OTmoia n KAtakopu®n améotacn Twv KEVIpwY palag twy X
2 1

Zz Ba sivat h = 3m.
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1 2
Aivovtat: H por adpdvelag tng TpoxaAiag wg mpog tov dfova meploTtpoPng tng / =EMR Kat n

m
gMTaxuvon tg Baputntag g = 105_2 .

Inueiwon: H tpBR avdueoa otnv tpoxaAia Kal oTo VApa ival apketd PeydAn, woTte va pnv

mapatnpeitat oAicdnon.

Na Bswpnoste 0Tl Ta ocwpata X Kal X Oev QTAVouv oTo £0agog oUTE cUyKpouovtdl HE TV
1 2

TpoxaAia.
Opoy. 2008

15. Ztepeo M palag M = 10kg amoteAsital amd 0Uo KOAANUEVOUG OHOAEOVIKOUG KUAIVOPOUG
pe aktiveg R kat 2R, émou R = 0,2m, omwg oto oxnpa. H pomn adpavelag tou otepeou M wg
TPog Tov dfova mePIoTPonc Tou givat | = MR?. To oteped M meploTpéPeTal Xwpig TPIBES YUpW
amo otabepo opilovtio afova 0'0, mou cupmintel pe Tov dova tou. To cwpa X palag m =
20kg kpépetal amd to €AeUBepo AKpo aBapoug VAHATOG TOU £ival TUALYHEVO oTOV KUALVOPO
aktivag R.

Mipw amd to Tunpa tou otepeol MM pe aktiva 2R sival TUALYHEVO TTOAAEG (POPEC VAHA, OTO

€AeUBEPO AKpo A Tou omoiou pmopel va ackeitat optovtia duvapn F.

M- E

a. Na Bpeite to pPETpo NG APXIKNG OUVAUNG Fo TTOU aocKeital oto €AeUBepo Gkpo A Tou
VAHATOG, WOTE TO cUCTNHA TTOU EIKOVI{ETAL OTO OXNKA VA TTAPAUEVEL AKivNTO.

Tn Xpovikn otiyun to = 0 mMou To cUCTNUA TOU oXAPATog eival akivnto, auavoupe tn SUvapn
akaplaia, £€tot wote va yivet F = 115N,
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B. Na Bpeite tnv emrtaxuvon Tou cwHatog X.

Ma T XpOVIKA OTLYHA TTOU TO cwia X €Xel avéANBeL katd h = 2m, va Bpeite:

Y. To HETPO TG GTPOWOPHNG Tou oTepeoU M wg mPog Tov dfova mePLoTPOPNG TOU.

6. Tn petatdmon tou onpeiou A amod Tnv apxikn Tou B£on.

€. To mocootd Tou €pyou TG OUVAKNG F TTOU HETATPATINKE OE KIVNTIKA EVEPYELA TOU otepeoU

KATd Tn PETATOMON TOU CWHATOG X Katd h.
, . .aM . . . . .
Alvetat: g = 103—2 . To OUVOAIKO PNKOG KABE vUatog mapapevel otadepo.

Hpep. 2009

16. Opoyevig Kat cupmayng KUAwvOpog palag m = 5kg kat aktivag R = 0.2m agnvetat amo v
npepia (6€on A) va KUANOEL Katd PRKog mMAdylou emméJou, OTWE PAiveTal 6To OXAud.

O KUAWVOpOG KUAigTal xwpig va oAwcBaivel. Tn oTiyyn mou TOo  KEvIpo  palag Ttou
KUAIVOpOU  €xel Katakopupn petatomon h (6€on M), n taxutnta tou KEvTpou palag tou eival

m
Ucm=8_-
S

Na umoAoyioete:

da. Tn ywviakn taxutnta w Ttou KuAivopou otn Béon T.
B. Tn otpowopun Tou KUAivdpou otn Béon T.

Y. Tnv Katakopuen petatomon h.

6. Tov AOYO TNG HETAPOPLKAG TPOG TNV TEPICTPOPIKNA KIVNTIKN EVEPYELA TOU KUAIVOpoOU of
KAmola XpoVvIKn oTlypn, Katd tn OldpKeld TNG Kivnong Tou.

Aivetat: g = 1022, H pomn adpdvelag tou KUAivOpoU w¢ TPog Tov Afova TMEPLOTPOPNAS TOU
S

eivat | = % MR? .

Eomep. 2009
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17. ZTnv em@Aavela vog opdoysvoug KuAivopou palag M = 40kg kat aktivag R = 0,2m, €xoupe
TUAIEL AeTO oxolvi apeAntéag pAalag, 1o €AeUBepo AKPO TOU omoiou EAKETAL PE oTabepn
ouvapn F mapdAAnAn mpog TNV emMPAveld KeKAIPEVou emmédou ywviag kAicewg 30°, omwg

@aivetal oto oxnya.

F

To oxotvi EgTuliyetal xwpig oAioBnon, meplotpéovtag Tautoxpova tov KUAvOpo. O KUAVOPOG
KUALETAL TAVW OTNV EMPAVELA TOU KEKAIPEVOU EMTTEGOU Xwpig OAicOnon.

a. Na umoAoylobei 1o pétpo tng dUvaung F, wote o KUAVOPOG va aveBaivel 0To KEKALUEVO
emimedo pe otabepn taxutnta.

Av apxikd o KUAwvOpog eival akivntog pe to KEvipo palag tou otn Béon A Kal oto eAeUBepo
AKpo Tou oxolviou acknBei otabepn dUvapn F = 130N, 0Twg 6To oXNpaA:

B. Na umoAoytobei n emrdxuvon Tou KEvipou palag tou KUAivopou.

Y. Na umoAoytoBei 1o PETPO TNG OTPOPOPHNAG TOU KUAIVOPOU w¢ TPOG ToV Afova mePLOTPOPNG
TOU Otav 1o KEVTpo palag tou mepvdel amd t Béon I Tou oxipartog, n omoia Bpioketat h = 1m
wnAotepa amo tn B€on A.

6. Na umoloyioBei to €pyo tng dUvaung F Katd tn petakivnon tou Kévipou palag tou
KUAivOpou amod tn 6éon A otn 6éon I kat va Oci€ete OTL autd ooutal Pe tn METABOAN NG

HNXAVIKNG EVEPYELAG TOU KUAIVOPOU Katd Tn PETAKivnon auth.

Atvovtaut: emrtaxuvon Baputntag g =10 —-, potn adpavelag Tou KUAIVEpoU wg pog tov agova
S

TEPLOTPOYNG Tou / =%MR2, np30=%.
Emav. Huep. 2009
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18. OEAoupE va HETPACOUKE TEPAUATIKA TNV ayvwotn porn adpdvelag diokou palag m =2kg
Kat aktivag r =1m. MNa to okomd autd agnvoupe tov OioKo va KUAicel xwpig oAioBnon ot
KEKALPEVO emmimedo ywviag ¢ =30° Eekivwvtag amd tnv npepia. AlamoTwVoupe 0Tl 0 OioKOG
olavuUel TNV amootacn X =2m o€ Xpovo t=1s.

a. Na umoAoyicete tn pomn adpdveldg Tou weg MPog Tov dfova Tou OIEPXETAL ATTO TO KEVTPO
padag tou Kat sivat Kabetog oto emimedo Tou.

B. AmO TNV KOPU®IN TOU KEKALUEVOU EMITEOOU agnivovTal va KUAicouv Tautdxpova GioKog Kal
. , . , , , , , , 1.,
OaKtuUAlog idlag padag M kau idwag aktivag R. H pormn adpavelag tou diokou eivat |, = > MR

Kal Tou 8akTuAiou I, = MR* wg TTPOg Toug AEoVEC Tou BLépXovTal amod Ta KEvipa Palag Toug Kat
glvat kabstol ota emimedd TOUG.

Na umoAoyioete molo amd Ta CWHATA KIVEITAL PJE TN HEYAAUTEPN EMTAXUVON.

ZUVOEOUE PE KATAAANAo TpoOTo Tta KEVIpa PAalag twv OUO OTEPEWY, OTWEG QAiveTAl KAl OTO
oxnpa, pe paBdoo apeAntéag palag, n omoia Oev eUmodifel TNV MEPLOTPOPH TOUG Kal OV AOKEI

TPIBEC. To oUoTnpa KUAIETAL 6TO KEKALUEVO eMiTEdO XwpPIG va oAloBaivel.

AoxrTUALOg

’ y ’ ’ 1 y ) y
Y. Na umoAoyioete T0 AGYO TWV KIVNTIKWV EVEPYELWY K. OToU K n KLVNTIKN EVEPYELA TOU
2

Oiokou Kat K; n KIvnTIKNA evEpyEla Tou OAKTUAiou.
0. Av n pdala kabe otepeou sivat M =1,4kg, va umoAoyioete TI¢ OUVALELG TTOU AOKEL N pABAog
o€ Kabe ocwpa.

Na oxeQLAoETE TIG O TAVW OUVAUELG.

, m 1
Aivovtat: g=1OS—2 , np30°=§ .
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Hpep. 2010

19. Aemtn opoyevng paBdog Al pnkoug € kat palag M pmopel va otpégetal yUpw amd

opwlovtio afova Kabeto otn pdaBdoo xwpig TpBEG, o omoiog OlEpxetal amd to onueio O
NG paBdou. H amdéotaon tou onueiou O amd 1o A eival % 210 akpo A tng paBdou

OTEPEWVETAL ONMElaK palda m, OmMwg paivetal oto oxnud.

m
®
A

H pdBdog ocoppomei o opllovtia Béon kat Oéxetat amd Tov afova ouvapn péEtpou F =
20N.

a. Na umoAoylotouv ot paleg m kat M.

2Tn OUVEXEl TOMOBOETOUPE TOV dAfova TePLOTPOPNS TNG paBdou oto dkpo I, wote va
mapapével opt{OVTIoG Kal Kabetog otn pdaBdo, Kal a@nAvoupe To ouotnua e€AeUBegpo va
neplotpagei amd tnv optlovtia Bon. Na uToAoyioeTe:

B. to pnkog ¢ NG pdaBdou, av TN OTyun TOU d@nVeTal eEAEUBEPN EXEL YWVIAKN

, , rad
EMTAXUVON HETPOU Qyyy = 3,75 ——.
S

Y. To AOYO TNG KIVNTIKAG E€VEPYElAG TNG MAdag m TPOCG TN CUVOALIKN KIVNTIKN EVEPYEL
TOU OUCTAMATOG, KATA TN OLAPKELd TNG TEPLOTPOPNG TOU GUCTAHATOG TwV OUO CWHATWY.
0. TO METPO TNG OTPOYPOPHNG TOU OUCTAMATOG Twv OU0 cwudtwy, otav n pdBoog £xel

oTpagel Katd ywvia ¢ wg mpog tnv opllovtia Sleubuvon tEtold, wote nue = 0,3.
m
Aivovtal:  emrtaxuvon Baputntag g = 103—2, pomn adpavelag g pdaBdou wg mpog aova

. , , . , , 1
Kabeto otn paBdo mou Biépxetal amd To KEVTpo palag tng 1, =-—M/2.

12
Emav. Hpep. 2010
20.
%

A
.
v
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Opoyevig paBdog Al pnkoug L=1m kat palag M=3kg copporei optovtia, Omwg oTo oxnua. To
akpo A g paBdou otnpiletal Pe ApBpwon o€ KATAKOPUPO Toixo. To aAAo dakpo I cuvdéstal
HE TNV 0POPN HE KATAKOPUPO OXOLVi.
Kamowa otiypn koBoupe to oxolvi Kat n pdBoog agnvetal va meploTpaei yUpw amo tnv
apbpwon xwpig TpIBEC.
H pom adpavelag tng paBdou, wg mpog afova mou OLEPXETAL amd To KEVTIPO palag tng Kal
gival kaBetog ¢’ autn, eivat: 1, = %ML2 kat g=10 sz
Na umoAoyioete:
a. t duvapn mou GEXeTal n paBAog amod To oxolvi, OTav autr looPPOTEL.
B. TO PETPO TNG YWVIAKAG EMTAXUVONG TN OTLYUR TOU KOBETAl TO oxowvi Kat n paBdog eival
oplovtia.
Y. TO HETPO TNG YWVIAKAG TaxUTNTAG TG pABAOU 0TNV KATAKOpU®n BEon tne.
0. TO puBuO PETABOAG TNG OTPOWOPHNG OTNY KATAKOpUPn BEan TNG.

Emav. Eomep. 2010

21. Muwa pikpn oaipa palag m=1kg, aktivag r=0,02m kat pomng adpdavelag wg mpog afova
2
mou Olépxetal amd 1o kévrpo palag tng / =gmr2 , Q@VETAlL amd To onueio A mou Bpioketal
cm

og UYog h=9m mavw amod to opt{ovtio eminedo, OMWE PAiVETAL GTO OXAKA.

A
ry

A4
N

H oaipa kuAigtal xwpig va oAlcbaivel. ‘Otav n o@aipa SiEpxetal amod to onueio B tou odnyou,

TO omoio améxel amdéotacn R=2m amod 1o opl{dvTio £mimedo, va UTIOAOYIOETE:
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a. ™n pomn adpdvelag NG oYaipag wg mpog afova mou OlEpXeTal amd to onpeio B kat eivat
TapAAANAoG TPOg Tov Aova MEPLOTPOPNG TNG.
B. TO HETPO TNG TAXUTNTAG TOU KEVTPOU WAlag tng oaipag.

Y. TO HETPO TNG OTPOYOPHNG TNG 0QAipag wg MPog Tov dSova MEPLOTPOPNG TNG.

6. To péyloto Uyog oto omoio Ba @bdoel To Kévipo ualag tng oaipag, amd to onyeio B.
H avtiotaon tou aépa Bswpeital apeAntéa.

, . ) m
Aivetal n emtdxuvon g Baputntag: g = 103_2 .

Opoy. 2010

22. ABapnig pdBoog prkoug 3d (d=1m) pmopei va otpégetal yupw amo opllovtio afova, mou
glvat kabetog oe autnv kat OtEpxetat amd to 0. Zto akpo A mou Bpioketal oe amdotacn 2d amo

10 O umdpxel onpetakn pala mA=1 kg kat oto onpeio I', mou Bpioketal oe amoéotaon d amd to O
éxoupe emiong onpelakn pala mr=6 kg. XZto aAAo dakpo tng paBdou, oto onueio B, sival
avaptnpévn tpoxaAia palag M=4 kg amod tnv omoia kpépovtat ot padeg m1=2 kg, m2=m3=1 kg. H

TpoxaAia pmopel va meplotpégetal yupw amd afova O .

a. Amodei€te ot To cUoTnua looppoTiel Pe tn pdBdo otnv opllovtia Béon.

KéBoupe to OB, mou cuvdEel Tnv TpoxaAia pe tn paBdo oto onpeio B.
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[o]

B. Bpeite tn ywviakn emrtaxuvon tng paBdou, otav auth oxnuatidel ywvia 30 pe v
KATakopuyo.

‘Otav n onpelakn pala m @TAVEL OTO KATWTATO ONHEID, GUYKPOUETAL TAACTIKA HE akivntn
A

onuelakn pala m4=5 kg.

Y. Bpeite ™ ypapuiki Taxutnta Tou onpeiou A apécwg PETA T Kpouon.
2tnv apxikn oiata&n, otav n tpoxalia pe Ta cwyata sivat 0gpévn oto B, kGBoupe To vApa Tou

oUVOEEL PHETAEU TOUG TA CWHATA M KAl M Kal avtikadlotouys tny m e pada m.
2 3 A

6. Moon mpémel va eival n pala m, wote n pdBoog va dlatnpnoEl TNV LCOPPOTIA TG KATA TN

OldpKeLla TEPLOTPOPNG TNG TPpOoXaAiag;

Ta vApata sival aBapn, tPIBEC otoug afoveg Oev UTAPXOUV Kal To vApa Oev oAloBaivel otn
TpoxaAia.
Aivetat: g=10 m/s?, nu30°=1/2, pomn adpdvelag Tng Tpoxaiiag w¢ mpog dfova mou Siépxetat
amd 1o KEVTPo TG I=MR*/2.

Hpep. 2011

23. H tpoxalia Tou oxApatog eivat ogoyevng pe pala m=4 kg kat aktiva R=0,5m. Ta cwpata
2 Kat X €xouv paleg m =2 kg kat m =1 kg avtiotowxa Kat Bpiokovtal apxika akivnta oto idlo
1 2 1 2

Uyog. Kamowa otiypn (t0=0) agpnvovtal eAeUBepa.

\

L, L,

Na Bpeite:
d. To PETPO TNG EMTAXUVONG TTOU B ATMOKTACOUV Td CWHATA X Kal X .
1 2
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B. Ta PETPA TWV TACEWY TWV VNHUATWY.

Y. To PETPO TNG YWVIAKNAG TaxUTNTA TNG TPOXaAiag tn otiyun t=2 s.

0. TNV KYNTIKA EVEPYELD TOU GUCTAHATOC, TN OTLYHN TTOU TO KABE cwpa €XEL HETATOMIOTEL Katd
h=3 m.

Aivetat: g=10m/s®. H pomr adpdavelag g tpoxahiag wg mpog dfova mou SiEpxetal amod To
. , 1 . , ,
KEVTPO NG elval | = > mR?. Ta vipata dsv oAeBaivouv otnv tpoxahia.

Eomep. 2011

24. Acia opilovtia cavioa pnkoug L=3m kat palag M=0,4Kg apbpwvetal oto akpo tng A o€
KATakopu®o Toixo. Xe amootaocn d=1m amd tov Toixo, n oavida otnpiletal Wote va
olatnpeitat optovtia. 1daviké aBapég eAatniplo otadepdg K=100N/m cuvOEsTal Pe TO £va AKPO

TOU OTOV TOIX0 Kal To AAAo o€ cwpa X palag m =1Kg. To eAatiplo BpioKetal 6To QUGLKO TOU
1 1

HAKOG, 0 AEovAg Tou gival optovTiog Kat SLEPXETAlL AT TO KEVTPO HAlag Tou cwHatog X .
1

To kévtpo palag tou ocwpatog X Bpioketal oe améotacn d amd Tov TOiX0. XTN OUVEXELD,
1
aokoUpE oto cwpa X otabepn opldvtia duvapn pétpou F=40N pe kateubBuvon mPog To AAAO
1
akpo ' g cavidag. ‘Otav 1o cwya X dlavucel amootacn s=5cm, n SUvapn mMavel va ackeitat
1

OTO OWHA Kdal, OTN CUVEXELD, TO CWHA EKTEAEL ATTA APHOVIKN TAAAvVTWOoN.

a. Na umoAoyicete 10 TAATOG TNG ATTANRG APHOVIKNG TAAAVTWONG TTOU Ba EKTEAEGEL TO CWHA X .
1

B. Na ek@pdoete 10 PETPO TNG SUvapng F mou déxetal n cavida amd Tov ToiXxo o€ cuvdaptnon
A
HE TNV ATTOUAKPUVON TOU CWHATOC X KAl va OXEQIACETE TNV AVTIOTOIXN YPAPIKNA TTapdotaon.
1

Katd pnkog tng cavidag amd 1o akpo I Kiveital cwpa 22 padag m2=1Kg pe taxutnta v =

2+/3—. Ta 600 ooPATA CUYKPOUOVTAL KEVIPIKA KAl EAACTIKA, 6TaV N amopdkpuven
s
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TOU oWwHatog X €ivat x , omou x > 0. To cwpa X PETA TNV KpoUon TAAAVIWVETAL PE TO HEYLIOTO
1 1 1 1
ouvato mAATog.
Y. Na Bpeite tnv amopdkpuvon X .
1

6. Na Bpeite peta amd mdoo xpoviko SldoTnpa amo Tn oTyHn Tng Kpouong ta 6uo cwpata Oa

OUYKpoucoTouV yla 0eutepn opd.

OewpoUpe BeTIKA TN Popd TG amopdkpuveng mpog to . TpiBéG otnv apBpwon Kal oto

uTTooTAPLYHA OEV UTTAPXOUV.

2
Aivetal: emraxuvon Baputntag g = 10m/s .
Emav. Huep. 2011

25. Opoyevng Oiokog palag m=4kg kat aktivag R=0,1m eivat

el

akivntog mavw of mAAylo emimedo ywviag kAiong ¢=30° pe
Tov afovd tou opildvtio. Mipw amd to Oioko eival TUALYHEVO
AemtO, aBapég Kal pn €AAOTIKO VApaA. Xtnv €AeUBepn dakpn
TOU VAPAtog aockeital otabepny OUvapn HETpou Fy pe dlevbuvon

TAaPAAANAN TPOC TNV EMPAVEID TOU TAAYLOU £MMESOU Kal ME 20

©O0pA TPOC TA TAVW, OMWC OAIVETAlL OTO OXNuUd.

a. Na umoAoyioete To PETPO TNG OTATIKNG TPIBAG TTou O€XeTal 0 OioKOG amd To MAdylo emimedo.
Avtikabiotoupye tn OUvapn Fy ye OUvapn F, idlag kateubuvong pe tnv F; Kat pétpou F, =7N,
pE amoTtéAeopa o 6ioKog va apxiocel va KUAIeTal Xxwpig va oAloBaivel mpog ta KAtw. To vApa
TUAlyetal yOpw amo to 6ioKo Xwpig va oAlobaivel.

B. Na umoAoyioete tnv emtdxuvon tou KEvipou padag tou Oiokou, Kabwg Kal tn veéd TIUA TNG
OTATIKNG TPIBAG.

Y. Na umoAoyicete T0 PETPO TNG TAXUTNTAG TOU ONUEIOU EQAPHOYAG TNG F; TN XPOVIKNA OTLYHA
t; Katd tnv omoia o 0i0KOG £XEL ATTOKTACEL YWVIAKN TAXUTNTa PETpoU w; =10 rad/s.

6. Na umoAoyicete 1O Oldotnua mou Oldvuce TO KEVTpo palag tou Oiokou amd 1n

OTIYUR Tou dpXIoE va KIVEITAL HEXPL TN XPOVIKN OTLyHN t.
, 1 . . , .
Aivovtat: np30°=5, n emrtdxuvon tng Baputntag ¢=10 m/s* kat n pom adpavelag Tou

1
O0lOKOU w¢ TPOg Tov afova TMEPLOTPOPNG TOU I=EmR2.
Opoy. 2011

26. Aivetal cupmayng, opoysving KUALvOpog palag M kat

Emy@estiNas Mepid PRVRYISTHRIUNGSADIRIB VA KUNOEL XWPig 71
oAioBnon, umd tnv emidpacn tnNg Baputntag (HE

€mMrTaxuvon NG Baputntag g), MAVw O€ KEKAIUEVO

eminedo ywviag ¢, omwg @aivetal oto SUmAavo oxnua: ¢




Quoikn I Aukeiou OTIKWV ITTOUOWY Ofuata e€etdoewv

A1. Na umoloyicete TNV emrtaxuvon tou Kévipou palag tou KuAivdpou. O dafovag tou
KUAivOpou dlatnpeitat opt{ovTiog.

A2. A6 TO €0WTEPIKO autoU Tou KUAivOpou, mou €xel Uyog h, agaipouue MARpwG €va
.. . R . M, . .
OHOAEOVIKO KUALVOPO aKTivag r = > Kat yalag m =7, OTIWG ATMEIKOVI{ETAL OTO TAPAKATW

oxnpa.

Na umoAoyicete tn pomn adpdvelag Tou KoiAou KUAivOpou, wg mpog tov dfovda tou, Tmou
TTPOKUTITEL HETA TNV APAIPESN TOU E0WTEPIKOU KUALVOPLKOU THAPATOG.

O KoiAog KUALVOPOG TTOU TPOKUTITEL APAVETAL Va KUAIOEL Xwpi¢ oAicBnon, umd tnv emidpaocn
NG Baputntag (pe emrdxuvon Baputntag g), oto 010 KEKAIPEVO emimedo, OTIWG PAiVETAL OTO

TAPAKATW OXNHA:

A3. Na umoloyiocete tnv emtdxuvon tou KEvipou paldag tou Koidou KuAivdpou. O afovag tou

KUAivOpou dlatnpeitat mavta optlovtiog.
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A4, Na umoAoyioete, o€ KABE XPOVIKN OTIYUR TNG KUAONG OTO KEKAWEVO emimedo, TO
AGYO TNG HETAPOPIKNG TIPOG TNV TEPLOTPOPIKN KIVNTIKN EVEPYELA TOU KOiAou KUAivopou. O
agovag Tou KUAivopou diatnpeital mavta opt{ovTiog.

Aivovtat: H pomn adpavelag | cupmayoUg Katl opoyevoug KuAivdpou palag M kat aktivag R,
w¢ Tpog Ttov afova yupw amd Tov omolo otpégetal: [ = %MRZ.

Hpep. 2013

L
27. Mua woomaxng 0okog AB amoteAeital amo dUo opoyevn tuRpata AK kat KB, prikoug 2 10

Kabéva, pe paleg my = 5.m;, kat m, = 0,5 kg, avtioctoixa. Ta Koppdtla autd eival
KOAANpéva petal toug oto onpeio K, wote va oxnpatifouv tn 60kO AB pnkoug L=1m. H
00KOG Looppotmel oe optlovtia Béon, pe To Aakpo TNG A va otnpiletal oToV TOIXO HECW
apbpwong, evw to péco Tng K cuvdéetal Pe Tov Toixo pe oxolvi mou oxnuartilel ywvia ¢= 30°

pE TN OOKO.

cp K B

| I A T A A | |

m, m,

>
JLTELLAREARRLRARRARAS

A1. Na umoAoyicete TIG OUVAPELG TTOU GEXETAL N OOKOG ATIO TO OXOLVi Kat TNV apBpwon.
Kdamowa otiyun to oxotvi koBetat kat n paBdog apxilel va oTpEpetal Xwpig TPIBEC YUpw Ao To

AKpo TNG A o€ KATAKOPUPO £mimedo.

A2. Na uUTOAOYICETE TO PETPO TNG YWVIAKNG EMTAXUVONG TNG pAaBdou o€ cuvaptnon HE Tn

ywvia 6, mou oxnuartilel auth pe TNV apXikn Tng B€on (0° < 6< 90°).
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A3. Na umoAoyicete 10 PETPO TNG TAXUTNTAG TOU AdKpou B™ tng paBdou ( us' ) o€ cuvdptnon
HE TN Ywvia 6.

Tn otypn mou n paBdog €xel otpawei katda ywvia 6 = 30°, cuykpouetal TAACTIKA HE
apXIKa akivnto o@aipidlo apeAntéwyv OlaoTacewy Kal Balag m = m;, TO OTOI0 GPNVWVETAL
oto péco K' tng pasdou.

A4. Na uTIoAOYIOETE TO TOCOOTO ATMWAELAG TNG KIVNTIKAG EVEPYELAG KATA TNV Kpouon.

Aivovtat: n emrtdxuvon tng Baputntag ¢ = 10 m/s’,  pomn adpdvelag opoyevoUg Kdl
oomraxoug pdBdou palag m kal pikoug L wg pog G€ova kabeto oto péco tng | = —ml?,

12
V3

1
30°= =, 30°= —.
nu 5 ouv >
Emav. Hpep. 2013

28. Aent opoyevng pdaBoog Al pnkoug €= 1,5 m kat palag M pmopei va otpéetal
Xwpi¢ TPBN yUpw amd oplldvtio afova KABeTo o€ aAuth, O Omoiog OLEPXETAL Ao ONpEio
K tng paBdou kat amexel amo to akpo I amootaon d = 5 210 akpo [ TomoBeToupe cwua

palac m = 3,2 kg apeAnTéwy OlACTACEWY Kal To cUCTNHA LoOPPOTIEL PE TN pdBdo oe optlovtia

B<on.

A K r

Na umoAoyioete:

A1. ™ pala M tng paBdou Kat To PETPO TNG dUvapng mou OExeTal n pdaBdoog amo tov agova.
A2. 1 pomn adpdvelag Tou cuoTAHATog PABGOG - CWHA WG TTPOG TOV Afova TEPIOTPOYPNG.
Amopakpuvoupe To cwpa palac m kat tn ottypn t = 0 agnvoupe tn pdBdo eAgUBepn va
meplotpagei amo tnv opllovtia 6€on. Na umoAoyioete:

A3. TO PETPO TNG YWVIAKNAG EMTAXUVONG TG pABdou tn otiyun t = 0.

A4. 1O PETPO TNG OTPOWPOPHNG TNG pABdou, dtav auth oxnuatilel pe TNV apxikn g opllovia
Béon ywvia ¢ ( npe= 0,7 ) yua mpwtn opd.

Aivovtal: n pomi adpdavelag tng paBdou w¢ mPog Aova mou OLEPXETAL ATIO TO KEVIPO paldag

1
NG Kal gival kabetog otn pdBdo I, = o M/¢? kau n emrtdxuvon tng Baputntag: g = 10 m/s%.

EmiuéAcia: Mepk. MavayiwtomnouAog-ucikog www.merkopanas.blogspot.gr 74




Quoikn I Aukeiou OTIKWV ITTOUOWY Ofuata e€etdoewv

Opoy. 2013

29. Aemth, AKAUTTN Kal opoyeviag pdBdog Al pnkoug € = 2 m kat palag M = 5,6 kg
loopporei pe tn Bonbeia opllOVTIOU VAPATOG, HN €KTATOU, TOU GUVOEETAL OTO HECO TNG,
omwg @aivetat oto oxAga. To dkpo A 1ng paBdou ouvdéetat MPe Apbpwon o€
KATakopuo Toixo.

Aivetat: nue = 0,6 kat ouve = 0,8.

AR

\ i

A1. Na mpoodiopioete T 8Uvapn F mou déxetal n pdBdog amd thv apOpwon.
1
Mikpny opoyeviig o@aipa, palac m = 0,4 kg kat aktivag r = o m KUAieTal xwpig oAicbnon,

£xovtag eKToEeuBel Katd PRKog Tng paBdou amd To onpeio K mpog to dkpo .

A2. Na Bpebei n ywviakn emrtdxuvon tg o@aipag Katd tnv Kivnon tng amo to K péxptto I.
A3. Me Oedopévo OTL n o@aipa @tdvel oto dkpo I, va Bpeite tn oxéon TOU MEPLYPAPEL
TNV Tdon TOU VAPATOG GE OUVAPTNON HE TNV AMOOTACN TOU ONHEIOU EMAPAC TNG oaipag
pE TN paBdo, amo to onpeio K.

Agpou n o@aipa €xel gykataAsiyel tn pdBoo, koBoupe to VvApa. H pdaBdog otpépetal ot
Katakopuo emimedo yUpw amod oplloviio afova, o omoiog OIEPXETAL A0 TO AKPO TNG A,
Xwpig TPIBEG.

A4, Na umoAoyioste Tov pubpo PeTaBoAng TNG KIVNTIKAG evEPYELAS TNG paBdou otn Béon otnv
omoia n paBdoog oxnuatilel ywvia @ HE TNV KATAKOPUPO TTOU OLEPXETAL ATIO TO AKPO A, OTTwG
OTO MMAPAKATW OXNHA.

AgUtepn Aemtr, AKAUTTN KAl OpoyevAg pdBoog AA, prikoug €= € kat palag M = 3M cival
apBpwpévn Kat autn oto onpeio A yUpw amd tov i0lo afova mePLOTPOPNRG HE TNV paBdo
Al. H pdBdog AA ouykpateitat akivntn, HE KATAAANAO pnxaviopd, o€ Béon Omou
oxnuartidel ywvia ¢ Pe TOV KATAKOPUPO TOIX0 OMwG OTO OXNpd.
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Ot 000 pdBdol cuykpoUuovtdl Kdl TAUTOXPOvVA O HNXAVIoOHOG eAsuBepwvel tn pdaBdo AA,
Xwpi¢ amwAcla evépyetag. Ot pdBool PETA TNV Kpouon KivoUvtdl oav £va owpd, Xwpig
TPpIBEC. O Xpovog NG Kpouong Bswpeital apeAnTéog.

A5. Na umoAoyicete TO TOCOOTO AMWAELAG TNG KIVNTIKAG EVEPYELAG TOU CUCTAMATOC KATd
NV Kpouon.

‘OAEG Ol KIVAOELG TpaypatomoloUvtal oTo 010 KAaTtakopugo emimedo.

Aivovtat:
« H pomn adpdveiag /, Aemtng opoyevoug pdBdou padag M kat pnkoug €, wg mpog agova mou

. . . , . . 1.5
OLEPXETAL ATO TO £va TNG AKPO Kal lval Kabetog oe autn: | | = 3 M/,

« H pomi adpavewag Iy, opoyevoug owaipag palag m Kai aktivag r wg mpog agova mou

. , , . 2 .,
OLEPXETAL ATTO TO KEVIPO palag tng: I, =§mr ,

e g=10m/s.
Huep. 2014

30. Aemtd, AKaumtn Kat loomaxng pabBoog AB pikoug € = 1 m kat palag M = 3 kg, pmopei va
OTPEPETAL XWPIG TPIBEC 0€ KATAKOPUYO mimedo yUpw amod optlovtio afova mou OLEpXETAl amo

onpeio O autrg, eival kabetog otn paBJo Kat amexel amoé to akpo g B amdotaon OB =d = .

y
1Y
1
1
A
=10

=
= B
=

7 e o
AT

3

T oynua 1
¥ B

ARUUURANRARARNERNRRR

210 péco K tng paBdou Kat oto akpo tng A otepswvoupe duo oatpidla palag my Kair m,
avtiotowxa, omou my = m; = 1 kg. Aivovtag KatdAAnAn wonon to cUCTNHA TTEPLOTPEPETAL KAl
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XTUTIA O KATAKOPU®PO TOIXO HE TO AKPO A, TN OTLyUn mou n paBoog oxnuatilel pe TO
opwlovtio emimedo ywvia 8, tétola wote nub = 0,83 (oxnua 1).

A1. Na umoloyioete Tn pomn adpdvelag Tou cuotNPATog paBdou - c@aipldiwy wg mPOg ToV
agova mepLOTPOPNG.

A2. Na umoAoyicete TO METPO TNG YWVIAKAG TAXUTNTAG w; TOU OUCTAHATOG pdBdou -
o@alpldiwV APEcwE PETA TNV KPOUOH, WOTE AUTO VA EKTEAECEL OPLAKA avakUKAwON.

A3. Katd tnv Kpouon HE TOV TOiX0, TO TOCOOTO ATMWAELWY TNG KIVNTIKAG EVEPYELAG Eival TO
75% TNG KIVNTIKAG EVEPYELAG TOU ouothpatog pdaBdou-c@aipldiwv mpwv tnv Kpouon. Na
UTTOAOYICETE TN HETABOAN TNG OTPOYPOPHNG TOU CUCTAHATOC WG TPOG Tov dova TMEPLOTPOPNG
TOU Katd tnv Kpouon.

A4, ‘Otav 1o cuotnua paBdou - caipdiwy mepvda amd tnv optlovtia BEon yia mpwtn Popd,
VA UTTOAOYICETE TO PETPO TOU pUBHOU PETABOANG TNG GTPOWPOPUNAG ToU o@alptdiou m; wg TPog
Tov dfova mou OLEpxXeTal amod to onpeio O (oxnpa 2).

Z |
= | N
Z ' N

i )
p 1 Y
, ! '
= 1 \

B | m Mo %
1. 5 1 2 oynuo 2
O K A
1

Aivovtat:
« emrtdxuvon Baputntag g = 10 m/s?,
o pomn adpavelag I, AeMTAg opoyevoug pdBoou pdalag M Kat pnkoug £, wg mpog afova mou

1
r r ’ 7 r ’ r — 2
OLEPXETAL ATTO TO KEVTPO padag tng Kat eivat kabetog og autn |, = I M=

Emav. Huep. 2014
31. AUo cuykoAAnpévol opoafovikoi KUALVOpol pe aktiveg R; kat R, = 2R; amoteAoUv 1O
oteped N tou oxnuatog. To oteped €xel pala M = 25 kg, pomn adpdvelag wg mpog tov afova
TEPLOTPOPNG TOU
I=1 kg.m? kat Ry = 0,2 m. To oteped PMopEi va oTpépetal YUpw amd otadepd oplovtio dfova
TTOU CUMTITITEL PE TOV Afovd tou, Xxwpig TpBEC. To cwpa X palag m = 50 kg Kpépetal amod 1o
€AeUBepO Akpo aBapoUc Kal pn €KTATOU VAHPATOC TOU Eival TUALYHEVO TIOAAEG (POPEC OTOV
KUAWVOpo aktivag Ry. Me tn Bonbsia opildvtiou eAatnpiou To cUOTNHA LGOPPOTIEL OTIWE OTO

oxnua.
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A1. Na umoAoyioete to Pé€Tpo TNG SUVAUNG Tou eAaTnpiou.
A2. Na umoAoyicete t™ OUvaun (METpo, Kateubuvon) mou dckel o afovag oto oteped. Tn

XPOVIKN oTlyHn to=0 KOBETAL TO EAATAPLO OTO ONUEIO A Kal To oTEPEO apxilel va oTpEPeTal.

A3. Na uToAoYICETE TN YWVIAKN EMTAXUVON TOU oTEPEOU.
A4. Na umoAoyicete 10 puBPO PETABOANG TNG KIVNTIKAG EVEPYELAG TOU OTEPEOU TNV XPOVIKNA
otyun t=0,9 s.

Aivetal ot n emrtaxuvon Baputntag sivat g = 1022.
s
Opoy. 2014

32. AmO 10 £0WTEPIKO AKPO A €vOg nUlo@atpiou aktivag R = 1,6 m a@ivetral va KUARGCEL pia
ocupmayng Hikpn o@aipa palag m = 1,4 Kg kKat aktivag r = ’e To nuowaiptlo eivat Bubiopevo

010 £0a@og, OTWE PAIVETAl OTO XA 3, KAl n Kivnon Tng o@aipag yivetal xwpig oAiobnon

Ixnua 3

A1. Na ek@pdoete ™n otatiki tEWBA T, TOU ACKElTal OTn o@aipa oe ouvdptnon MHE TO
ouvnuitovo g ywviag ¢ mou oxnuartilet n aktiva O tou nuogaipiou pe tv €ubeia AE tng
EMPAVELAG TOU £0APOUC.

A2. Na umoAoyioste TNV KABeTN SUVAUN TIOU ACKEL N NUIOQYAIPLKN EMPAVELA OTN oaipa otav
autn Bpioketatl oto onpeio ' 6mou ¢ = 30° (Zxnua 3).
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Mwa aAAn o@aipa, opowa Pe TNV TPONYOUHEVN, €KTOEEUETAL AMMO TO KATWTIATO OnHEio A Tou
nuo@aipiou pe taxutnta v = 6 m/s Kal KUAETal xwpig OAicONon OTO £0WTEPIKO TOU HE

Kateubuvon to akpo E (Zxnua 4).

A 9 E

A3. Na umoAoyicete To PEYIOTO UWOG Ao TNV EM@PAVEL ToU €0APOUG Tou Ba @QTAGCEL N
ogaipa katd tnv Kivnon tng .

A4. Na umoloyioete tov puBud petaBoAng NG KIVNTIKAG EVEPYELAG KAl TO PUBPO HETABOARG
NG OTPOYOPHNG TNG OQPAIPAG, AUECWS HOALG auth XACEL TNV emMaA@n HE TNV €ME@AVEIA TOU

nuo@aipiou oto onpeio E .

Aivovtat: pomm adpdvelag tng opaipag wg mpog afova mou OEPXETAl amd To KEVIpO palag
I =§mr2 Kal n emrdxuvon tng Baputntag g = 10 m/s?.

Hpep. 2015
33. Opoyevig TpoxaAia LcopPOTIEL £XOVTAG TO VARA TUALYHEVO YUPw TNG TOAAEG @opég. H pia
AKpn TOU VAPATOG £ival oTepewpévn otnv opown O Kat n dAAn oTo cwpd X, TO OToI0 LGOPPOTIEL
KPEUACHEVO amO KATAKOPUPO 10aviko eAatiplo otabepdg K = 40 N/m , mou eival otepewpévo
otnV opown, AW @aivetal oto IxAua 10.
H pdala tng tpoxaAiag sivat M =1,6 kg, n aktiva tng R = 0,2 m. H pomi adpdvelag tng
TpoxXaAiag, w¢ mpog afova mou eival KABETOg oTo eMMEAO TNC KAl O OO0 OLEPXETAL ATIO TO

KEvtpo palag tng Sivetat amod oxéon [ = %MRZ.

///////{)/ g
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To ocwpa X Bewpeital onpelakd avtikeipevo paldag m = 1,44 kg. To vApa Kal To EAATAPLO £XOUV
apeAnTéeg padec.

A1. Na umoAoyicete tn OUvVapn TOU ACKEL TO EAATAPLO OTO CWHA X.

Kamola XpoviKr OTlyprl KOBOUE TO VAHA TTOU GUVOEEL TNV TPOXAAIA HE TO OWHA X, KAl TO CWHd

2 apxilel va ekteAel amAn appovIKn TAAAviwon. Tn XPovikn oTlypn mou pndevidetal n

OTlypldia Taxutnta Tou CWHATOS X, Yld TPWTN Qopd, To KEVIPO WALAg TG TPOXAAIAG €XEl

HETATOTIOTEL KATAKOPU®A Katd amootacn h. H avtiotacn tou agpa Bswpeital apgeAnTéa Kat

10 Vipa dev oAloBaivel oto auAdki Tng tpoxaAiag.

A2. Na umoAoyioeTe TNV KATAKOpUEn PETATOmon h Tng TpoxaAiac.

A3. Na ypdyete v e€icwon TG AmOPAKpUVoNg ToU CWHATOG X O€ GUVAPTNON HE TO XPOVo,

Bswpwvtag OtL N TP t = 0 avTIOTOIXEL OTN XPOVIKA OTLYUN TIOU KOTINKE TO VAHA Kat 0Tt n popd

ATOPAKPUVONG TOU CWHATOG X TIPOG TA TAVW Eival BETIKA.

A4, Na umoAoyioete To PETPO TNG TaxUTNTAG TOU KATw akpou I tng TpoxaAiag, dtav To KEVTPO

padag g TPoxXaAiag Xl HETATOTMIOTEL KATAKOPUPA Katd amoctaocn h.

Aivovtat: n emtdaxuvon tng Baputntag ¢ = 10522, m=+/10 kat m =10 (TPOCEYYIOTIKA).
Emav. Huep. 2015

34. Opoyeving 6okog Al pe pikog € = 3 m kat pala M = 6 kg @épel owpa PIKPWY SLlaoTACEWY
palag m = 3 kg otn 6€on A, ywa tnv omoia oxuel (Al) = £/3.

xgﬁui
\“\

e
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H dokdg otnpiletal Pe To AKpo TNG A 0€ KATAKOPUPO TOiX0 PEow apBpwong. To akpo I tng
pdBoou ocuvdéetal e tov ToiXo pE aBapég vApa, mou oxnuartifel ywvia ¢ = 60° pe tov

KATAKOPUPO TOiX0 Kal To cUoTnpa 00KOG-owla looppoTiei o opllovtia Béon.

A1. Na umoAoyicete T pomn adpdAvelag ToUu CGUCTAKATOS OOKOG-OWHA, WG TPOg dfova Tou
OLEPXETAL ATTO TO AKPO A Kal gival KABeTog oTo £mimedo TOU OXAPATOC.
A2. Na umoAoyicete To PETPO TNG TAONG TOU VAHATOG KAl TO PETPO TNG OUVAKNG TToU GEXETAL N

00KOG amo tnv apbpwon.

Kamowa otiypn KOBoupe TO vApA Kal to cuotnpa apxilel va otpégetal, xwpig tpiBEg, ot
Katakopuo emimedo yUpw amd dafova mou Olépxetal amd to akpo A tng paBdou.
A3. Na uToAOYICETE TN YWVIAKA EMTAXUVON TOU OCUCTAMATOG TN OTLyHn mou n pdBdog
oxnpatilel ywvia 6 = 60° pe tnv apxikn opllovria Béon tng.
A4, Na umoloyicete tnv TaxUTNTA U TOU CWHATOG HAlAag m tn OTLydr Tou to cuotnpa GoKog-
owpa OLEPXETAL YIA TTPWTN POPA ATO TNV KATAKOPUPn BEan.
Aivovtat:
* n pomn adpdavelag opoyevoug paBdou palag M katl pnkoug €, wg mpog afova mou OLEPXETal
amd 1o kévrpo palag g Kat sivat KABeTog otn paBdo Iey = ME* / 12
« n emraxuvon g Baputntag g = 10 m/s? Kat
e ouUV60°=1/2, nu60°=+/3 /2.

Opoy. 2015

35. Zwpa X, palac m = 1kg, sivar dspévo oto KATW aKpo 0avikoU eAatnpiou otabepdg
k = 100N/m. To mavw AKpo TOU €AATNPioU €ival OTEPEWHEVO OE AKAOVNTO ONUEIO oTnV
Kopu®n KekMpévou emmédou, ywviag kAiong ¢ = 30°. To turipa Bl tou kekApévou emmédou
elvat Acio.

Opoyevig KUAwvOpog palag M = 2kg Kat aktivag R = 0,1m ouvOéeTal PE TO CWHA X HE TN
BonBeia aBapoug viApatog mou dev empunkuvetal. O afovag tou KUAivdpou eival optlovtiog. To
vAipga Kat o dfovag tou gAatnpiou Bpiokovtal otnv idla €ubeia, mou sival mapdAAnAn oto

KEKALPEVO eTiTTEDO. To cUOTNHA TWV CWHATWY (COPPOTEL OTIWE PAIVETAL OTO OXNHA.
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A1. Na umoAoyioete To PETPO TNG TACNG TOU VAUATOG KAl TNV EMUAKUVON TOu eAatnpiou.
Tn xpovikn ottypn t = 0 koBetatl to vApa. To cwpa X apxilel va ekTeAel amAn appovikn
TaAAvTwon Kat o KUALYOpog apxilel va KUAieTal xwpig oAicnon.

A2. Na ypawyete tnv €€iocwon g OUvapng €mavagopdg yld To owida X o€ cuvaptnon HeE To

XpOvo, Bewpwvtag wg BETIKA @opd TNV TPOG TA MAVW, OTIWG PAiveTal oTo OXnHd.

A3. Na umoloyicete TO HETPO TNG OTPOWOPHNG TOU KUAivOpou, Otav Ba €xel Olaypayel

12 , , , . ,
N = — TEPICTPOPEG KATA TNV Kivnon Tou oTo KEKALPEVO emmimedo.

A4, Na umoAoyicete to pubpo PETABOANG TNG KIVNTIKAG EVEPYELAG TOU KUAIVOpoU, Katd Tnv
Kivnon Tou oto KeKAEVO eMiTedO, TN XPOVIKA OTLyun ¢t = 3s.
Aivovtat:
« N emrdxuvon Tng Baputntag g = 10m/s?.
« N pomn adpavelag opoyevoug KUAIVEpoU w¢ Pog Tov afovd tou Iy = MR?/2.
e NU30°=1/2.
Hpep. 2016

36. Opoyeviig KUAWvOpog palag M = 2Kg kat aktivag R = 0,1m a@nvetal va KUANoEL, Xwpig va
oAloBaivel, Katd pnkKog KekAlpEvou emmédou ywviag kAiong ¢ = 30°. O afovag tou KuAivdpou

mapapével optldvTiog Katd tny Kivnon tou, OTIwG (paivetal 6To oXNpd.

Na umoAoyioete:
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A1. To PETPO TNG EMTAXUVONG TOU KEVTPOU HAlag Tou KUAivOpou.

A2, To PETPO TNG OTPOWOPHAG TOU KUAIVOPOU TN XPOVIKA OTLYHR TOU €XEL EKTEAEOCEL
12 ,
N= g TEPIOTPOYEG.

A3. To pétpo tou pubpol PEeTaBOANG TNG KIVNTIKAG EVEPYELAG TOU KUAIVOpOU, TN XPOVLIKA
OTIYUl  Katd TNV omoia n KAtakopu@n HETATOMOon Tou KEvipou palag tou eivat h =
1,2m.
A4, Tnv €AAXI0TN TIPA TOU OUVIEAEOTH TNG OPLAKNG OTATIKAG TPWBNG, WOTE va KUAETal
oTo KeKALPEVO emimedo xwpig va oAtobaivel.
Aivovtat:
« N emraxuvon g Baputntac ¢ = 10 m/s>.
« N pomn adpAavelag opoyevoug KUAIVEpou w¢ pog Tov afovd tou  Iem = MR? / 2.
e Nu30°=1/2 kat ouv30°®= %

Eomep. 2016

37. Opoyevig Oiokog X; €xel pala M; = 8 kg kat aktiva R; = 0,2 m. Xto onueio B tng
Katakopung Olapétpou tou Oiokou, Tou améxel amootaon d = %R1 amo 1o opllovTio
emimedo, eival otepewpévo optlovtio aBapEg pn ektato viapa (1).

To aAMo akpo A tou vipatog (1) givat akAdvnta oTEPEWHEVO, OTIWG Paivetal oto oxnpd. MNipw
amo TNV TMEPLPEPELT TOU OIOKOU X; €ival TUALYHEVO TTOAAEG opEg AAAO OeUTepo aBApPEG N
EKTATO VA (2), To omoio Olépxetal amod Tpoxalia X,, palag M, = 2 kg kat aktivag R, = 0,1 m.
210 dAMo dkpo Tou vApatog (2) ival cuviedEpPEVo owpa X3, Palag M; = 1 kg. To ouotnua

apxika ooppomei. To tunpa A tou vApartog (2) sivat optlovrio.

[ vipa (2) A

-
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A1. Na umoAoyicete 10 PETPO TNG TAONG TTOU AOKEL TO vApa (1) oto Oioko Z;.

Tn xpoviki ottyun o = 0 to vAipa (1) koBetat. To cwpa X3 Katépxetal pe emrdaxuvon. H
TpoxaAia X, apxilel va meploTpEetal, xwpig TPIBEG, yUpw amd tov afovd tng Kat o Giokog
2, apxifel va KuAigtal, xwpig va oAcbaivel, mavw oto optlovtio emimedo.

A2. Na uroAoyioETE TO PETPO TNG EMTAXUVONG TOU KEVIPOU pPalag tou SioKou .

A3. Na umoAoyicete TO PETPO TNG OTPOYOPUNG TNG TPOXAAIAS X, TN XPOVIKA oTyun £y = 1's.
A4. Na umoAoyioete tn HETAaBoAN NG BapuTikNg OUVAMLIKAG EVEPYELAG TOU CWHATOG X3 Yid TNV

Kivnon tou amd t XPoVIKA OTlypn to =0 €wg TN Xpovikn otyun & = 1s.

Aivovtat:
« n pomn adpaveiag Tou GioKoU wg TTPOG Tov dfova TEPLOTPOWPIG TTOU SLEPXETAL ATIO TO KEVTPO

palag tou I, = %M1R12

e n pom adpaveiag tng TpoxaAiag wg mpog Tov dfova MEPIOTPOPRG ToU SLEPXETAL ATTO TO
Kévtpo palag tou I, = %MZRZZ

« n emtdxuvon Tng Baputntag ¢ = 10 m/s?.

Na Bswpnoste otL:
e n TPBA TOU VAHATOG (2) TOGO HE TO OIOKO X, 000 Kal PE TNV TpoxaAia X,, €ival apketd
HEYAAN wOTE va pnv mapatnpeitatl oAicdnon.
e Katd tn OldpKela OAOU TOU PALVOHPEVOU, O OIOKOG TTAPAHEVEL 0TO 0PL{OVTIO £TMESD, XWPIG
VA CUYKPOUETAL JE TNV TPOXAAid.
» 0 afovag meplotpong Tou Siokou Osv aAAdlel kateuBuvon, Katd Tn OLdpKELa TNG KivNoNg
ToU.
o TO OWHA X3 £XEL APEANTEEC OLAOTACELG.
e n avtiotaon tou aépa sivat ageAntéa.

Emav. Huep. 2016

38. H opwldovria kat opoysvng paBoog AB Ttou mapakdtw oxApatog, €xel pnkog L= 0,6
m Kat pala M = 3 Kg. Zta akpa tg pdaBdoou, £xouv otepewbdei OU0 opaipidia apeAnTéwyv
olactdoswy palac m = 0,5 Kg to kabéva. H paBdog pmopel va meploTpéetal yupw amo
KATAKOPUPO AETITO CWANVA, TIOU TEPVA ATTO TO KEVIPO TNG KAl €XEl apeAntéa Pdala kal aktiva.
2T0 OWwANRVA €XEL TPOCAPHOOCTEL, oTaBepd, opoyevAG KUALVOpoG palag My = 1 Kg Kat aktivag
Rk = 0,2 m. TUpw amd tov KUALVOPO €ival TUALYHEVO TOAAEC POPEC AEMTO, aBapéc vApa
otabepoU pNKoOUG, otnv €AeUBepn dAKpn TOU omoiou avaptdrtal péow aBapoug tpoxaAiag,
TIOU PTTOPEl va TEPLOTPEPETAlL XWPIG TPIBEG, Eva owpa X pdalag my = 1,25 Kg.

ApXIKd TO owpa X Kal to ouoctnua (paBdog, o@aipidia kat KUAlvOpog) eival akivnta. Tn
XPOVIKN otiypn t = 0 To cwya X agAveTal va Kivnbel Katakopua Kal 1o cuotnua EeKva va

TIEPIOTPEPETAL, EVW TO VAHA Osv oAlcBaivel.
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Na umoAoyioete:
A1. Tn ouvoAikni pomr adpdveldag TOU CUCTAHPATOG Tou amoteAsitat amd 1t paBdo, ta

o@aipidla Kat tov KUAVOpo.

A2. To PETPO TNG YWVIAKAG EMTAXUVONG TOU KUAiVOpOU.

A3. To pétpo NG TAONG TOU VAHATOG TTOU AOKEL TO VARA OTO OWHaA X.

A4. Tnv KIVNTIKA EVEPYELA TOU CUCTAMATOG AGYW TEPIOTPOPNG, TN XPOVIKA OTLyHN t; Katd tnv
omoia To cuotnpa £xel ekteAéoel N = % TIEPLOTPOYPEG.

A5. To Uyog h Katd to omoio £xel KATEABEL TO CWHA X TNV TAPATTAVW XPOVIKN OTiyHn t;.
Aivovtat:

o H pomn adpavelag tng paBdou wg mpog tov afova mePLOTPOPNS TNG lem = 1—12ML2,

e n pom adpdvelag tou KUAIVOpoOU wg TPog Tov dfova TMEPLOTPOPNG TOU Iemk = %MKRK2
Kat

e g=10m/s%.
Emav. Huep. 2016 (maAaiou tumou)

39. Mia opoyeviig akaumtn paBdog Al otabepng dlatopng €xel pala M = 4Kg. H pdBdog
loopporei og oplldvtia Béon Kat To Akpo TNG A cuvioEsTal Pe APOBPWON GE KATAKOPUYPO TOIXO.
To dAAo dkpo I tng paBdoou ocuvoéetal péow aBapoug pn ektatou vApatog MA pe Tov
Katakopuo toixo. To vApa oxnuatilel pe tn paBoo ywvia ¢. MNipw amd €va Aemto opoyevi

Oioko kévtpou K, palag m =2 kg kat aktivag R = 0,1 m e&ival TUMYPEVO TTOAAEG (POPEG Eva
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AETTO YN ekTatd aBapég vipa. To eAsUBEPO AKPO TOU VAHATOG Xl oTEPEWBEL 01O dkpo I Tng

paBdou Al', OTwWG aivetal oto oxnua:

Tn xpoviki otiyunn to = 0 o Oiokog agnvetal va Kivnbei kat to vAapa EETUAlyeTal xwpig va
oAloBaivel.
A1. Na umoAoyicETE TO PETPO TNG EMTAXUVONG TOU KEVTIPOU WAlag tou OioKoU, KaBwe autog
KATEPXETAL.
A2. Na umoAoyiocete To PETPO TNG SUVaung mou Oéxetal n paBdog Al oto dkpo tng I amod to

vAipa A, dtav o 6ioKoG KatépXxeTal.

Tn XpOVIKN oTyHn Tou To KEVTpo paldag K tou diokou €xel KAatéABeL katakopuga kata hy = 0,3
m, TO VAA Tou cuvOEéel To Oioko e Tn paBdo KoBetal.

A3. Na umoAoyiceTe TO PETPO TNG OTPOPOPHNG TOU GIOKOU WG TPOG Tov dfova MEPLOTPOPNG
TOU, PETA amd Xpoviko dlaotnua At amod tn oTiypn Tou KOTNKE TO VAUA.

A4, Na umoloyicete To AOYO TNG KIVNTIKAG EVEPYELAG AOYW TEPIOTPOYIKAG Kivnong Tpog Tnv
KIVNTIKA EVEPYELD AOYW HPETAPOPIKNG Kivnong tou diokou PETA amd xpoviko oldotnua At = 0,1
S amd TN OTIYHNA TOU KOTINKE TO VAHA.

Aivovtat:

« n emrdxuvon Tng Baputntag g = 10 m /s

» n pomn adpdavelag tou 8ioKou wg TPog Tov dfova mou SLEPXETAl amd To KEVTPO Palag tou gy,
1

= mR?
2
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e nUp =0,8, ouvp=0,6
e 0 @fovag meEPLOTPOYPNG TOU OIOKOU TAPAUEVEL OUVEXWS OpllOVTIOG Kal KIVE(TAl OF
KATakopu®@n Tpoxia o O0An tn OLApKELa TG Kivhong Tou
o 0 0iokog Oev QTAvel 6To £0aPOC 0Tn OLAPKELD TOU (PALVOHEVOU.
Hpep. 2017

(H mapakdtw doknon 40 dia@épel amd tnv mponyoupevn 39 oto epwtnua A4)

40. Mia opoyevng dkaumtn pdaBdog Al otabepng Olatopng éxel pala M = 4Kg. H paBdog
loopporei og opllovTia B€on Kal To Akpo TNG A cuvioEsTal Pe APBPWON GE KATAKOPUYPO TOIXO.
To aAMo dkpo I tng pdBdou cuvdéetal péow aBapoug N €KTAtoUu vnpatog A pe tov
KATakopu®o Toixo. To vAipa oxnuartidel pe tn paBdo ywvia ¢. MNipw amo éva Aemtd opoyevn
oioko kévtpou K, palag m =2 kg kat aktivag R = 0,1 m €ival TUAYHéVO TTOAAEG POPEG Eva
AETTO YN eKTATO aBap€g vipa. To eAeUBEPO AKPO TOU VAHATOG €XEL OTEPEWOEL 6TO AKpo I TNG

paBdou AT, 6TwG Ppaivetal 6To oxnua:

N N R S R N

)

Tn xpoviki otiyunn to = 0 o Oiokog agnvetal va Kivnbei kat to vAapa EETUAlyETal Xxwpig va
oAcBaivel.
A1. Na umoAoyicete TO PHETPO TNG EMTAXUVONG TOU KEVIPOU palag tou Oiokou, Kabwg autog
KAtEpXeTat.
A2. Na umoAoyioete To PETPO TNG SUvapng mou OExetal n paBdog Al oto dakpo tng I amo to

vipa A, dtav o 0ioKoG KatépXxeTal.
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Tn XpoVIKN oTypn Tou To KEVTpo paldag K tou diokou €xel KatéABeL katakopuga kata hy = 0,3
m, TO VAHA Tou cuvoEel To Oioko pe Tn paBdo kéBetal.

A3. Na umoAoyicete T0 PETPO TNG OTPOWOPHNG TOU GiOKOU WG TPOG TOV Afova TEPLOTPOYNG
TOU, PETA amd Xpoviko dlactnua At amod tn oTiypn Tou KOTNKE TO VAKA.

A4. Na umoAoyicETE TNV KIVNTIKN €VEPYELA AOYW HETAPOPIKNG Kivnong Tou 6ioKou HETA amo
XPOVIKO dldotnpa At” = 0,1 s amd Tn OTLyHA TOU KOTINKE TO VAHA.

Aivovtat:

« n emraxuvon g Baputntag ¢ = 10 m /s

« n pormn adpdvelag tou 6ioKoU wg TPOG Tov afova mou SLEPXETAl amod To KEVTIPO palag tou
I = %mR2

 nHp =0,8, ouvp=0,6

e 0 Gfovag meEPLOTPOYPNG TOU OIOKOU TAPAPEVEL OUVEXWG OpLOVTIOg Kal KIvEital of
KATAakopu®n Tpoxld og OAn tn SIAPKELA TG Kivnong Tou

o 0 0iokog Oev @TAvel 6To £0aPOC 0Tn OLAPKELD TOU (PALVOHEVOU.

Eomnep. 2017

41. Opoyevég oteped owpa X oUVOAIKNG palagc M = 8 kg amoteAeitat amd 6Uo KOAANHEVOUG
opoa&ovikoUg KUAivopoug pe aktiveg R kat 2R, omou R = 0,1 m dmwg @aiveral ota oxnpata a

Kal B (to B amoteAei eykdpola Topn Tou a).

A al
F 2 A
M —» F
N e O_Xgr

i Om, 21 COm,
22 l'l’l2 E.? mz
K K

Zyfipo o Tyipo p
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H pomn adpdvelag tou otepeol I wg TPOG Tov Afova TEPLGTPOWNG Tou eival / =§ MR?

To oteped X pmopel va mePLOTPEPETAL XWPIg TPIBEG YUpw amd otabepod opitlovtio agova O'0O.
0 opilovtiog agovag MePLOTPOPNG CUUTITITEL PE TOV A€ova CUMHETPIag tou KUAivopou. Mipw
amo tov KUALYOPO Tou oTepeoU akTivag R eival TUALYHEVO TOAAEG (POpPEC aBapEG pn EKTATO VAU
HEYAAOU PAKOUG, oTo €AsUBEPO AKPO A Tou omoiou ackeital optlovria duvapn pétpou F = 100
N.

210 €AeUBEPO AKPo aBapoug pn €KTATOU VAHATOG PEYAAOU HAKOUG, TIOU €ival TUALYHEVO oTOV
KUALVOpO aktivag 2R, eival dgpévo owpa X, palag my = 2 kg. To ocwpa Z; cuveEetal Pe aBapeg
pN €KTATO VAPA pE owpa X, palag m, = 1 kg, TOU GUYKPATEITAL OTEPEWHEVO OE KATAKOPUYPO
eAatniplo otabepdc K.

To oUoTnUa Tou OTEPEOU X KAl TWV CWHATWY X; Kal X, dpXIKA .coppoTel, Ye TO EAATAPLO VA
EXeL EMPNKUVOEel katd Al = 0,2 m amod To QUGLKO TOU PAKOG. Tn XPOVIKNA OTLYHN UNOEV ( to = 0's)
TO VAPA TOU OUVOEEL TA owpata XZ; Kal X, KoBetal. To ocwpa X, apxilel va ekteAei amin
appovIKn TaAdvtwon, evw To oTeped X apxilel va meploTpépetal yUupw amd tov optldvtio

a€ova meplotpogng tou O 0.

A1. Na umoAoyioete tnv TN TG otabepdg K tou eAatnpiou.

A2. Na ypayete tnv €€iowon ™G amMopdkpuvong o€ cuvdaptnon HE Tov XPOvo TNG amAng
APHOVIKAG TAAAVTWONG TTOU EKTEAEL TO CWHA X;. OEwWpPNOTE WG BETIKA opd TN Yopd TPOg Ta
Tavw.

A3. Na umoAoyicete TOo PETPO TNG EMTAXUVONG TOU CWHATOG X; KAl VA TPOCOIOPICETE TNV
Kateubuvon Tng

A4. Na umoAoyioete To PETPO TOU puBUOU PETABOANG TNG OTPOWOPHNG TOU OTEPEOU 2.
A5. Na umoAoyiocete To £pyo TG OUvapNg F, tav 1o oTEPED X £XEL EKTEAEDEL % TIEPIOTPOYEG.

Aivetat n emtdxuvon tng Baputntag g = 10 m /s?

‘Omou epgavidetal To  va pn Yivel aplOuntiki aviikataotaon.
Na Bswpnoete otL:
e Katd tn OWAPKELd TNG TTEPIOTPOPNG TOU OTEPEOU X TO OWHA X1 OEV GUYKPOUETAL HE TO OTEPED
2.
e 1 TPWBN TOU VAHATOG HE TOUG KUAIVOPOUC TOU OTEPEOU ival APKETA HEYAAN, WOTE vd PNV
mapatnpeitat oAicdnon.
e KAtd tn OldpKela tng TAAAVTWONG TOU OWHATOC X,, 0 Afovac TOU €AATNPIOU TAPAHEVEL
KATakopuog.
e 1 avtiotaocn Tou agpa givat apeAntea.

Emav. Hpep. 2017
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41. Opoyevég oteped owpa X oUVOAIKAG palag M = 8 kg amoteAsital amd dUo KOAANPEVOUG
opoa&ovikoUg KUAIVOpOUG pE akTiveg R kat 2R, omou R = 0,1 m, Onwg @aivetal ota oxnuata a

Kal B (to B amoteAei eykdpola Topn Tou a).

b A F b .
.0 O_7r
2 C Jm, Z C ) m,
2, C)m, 2, C)m,
Zyipa o Tyipo p

H pomn adpdvelag tou otepeol I wg MPog Tov dfova mepLoTpo@ng tou eivat | =% MR?Z.
To oteped X PUMOPEL Va TEPLOTPEPETAL XWPIg TPIBEG YUpw amd otabepd optlovtio dova O 0.

0 oplldvTiog afovag MEPLOTPOWPNG CUUTITITEL PE TOV AE0OVA GUHHETPIAC ToUu KUAivOpou.

Mipw amd tov KUAVOPO Tou oTePeoU akTivag R eival TUAYHEVO TOAAEG popEG aBapég pn
EKTATO VAHA PEYAAOU PNKOUG, 0TO EAEUBEPO AKPO A Tou omoiou ackeitatl optlovtia duvaun F.
210 €AeUBEPO AKPo aBapoug pn eKTAtoU VAHATOG PEYAAOU MAKOUG, TOU €ival TUAYHEVO OTOV
KUALVOpo aktivag 2R, gival dspévo owpa X, palag my = 2kg. To cwpa X; cuvoEstal Pe aBapeg
pN EKTATO VAHA HE cwHa X, palag m, = 3kg.

To cUoTNHA TOU OTEPEOU X KAl TWV CWHATWY X1 KAl X; APXIKA LCOPPOTIEL.

A1. Na umoAoyioete T0 p€Tpo tng duvapng F.

To viApa mou cuvOEEL Ta cwHATa X KAl X, KOBeTal Kal To otePed X apxilel va TMEPLOTPEPETAL
YUpw amo tov opildvtio afova meplotpopng tou O 0.

A2. Na umoAoyicete TO PETPO TNG EMTAXUVONG TOU CWHATOG X; Kal va MPOodlopicETE TV
Kateubuvon tng.

A3. Na umoAoyicete To HETPO TOU puBPOU PETABOANG TNG OCTPOWYOPHNG TOU OTEPEOU X.

A4. Na umoAoyiocete To £pyo TG OUVANNG F, OTav TO OTEPED X £XEL EKTEAEDEL 2—; TIEPIOTPOYPEG.
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Aivetal n emrtdxuvon tng Baputntag g = 10m/s’
‘Omou gpgavidetal To  va Jn Yivel aplOuntiki aviikataotaon.
Na Bswpnoste otL:
e Katd tn OWAPKELd TNG TTEPIOTPOPNS TOU OTEPEOU X TO OWHA X1 OEV GUYKPOUETAL HE TO OTEPED
2.
e 1 TPWBN TOU VAHATOG HE TOUG KUAIVOPOUC TOU OTEPEOU €ival APKETA HEYAAN, WOTE vd PNV
mapatnpeitat oAicbnon.
e n avtiotaon Tou agpa givat ageAntea.
Opoy. 2017

42. Aent opoyevig pdBoog OA pnkoug € = 3m kat palag M = 8kg eival otabepd

OUYKOAANPEVN HE TO €va Aakpo tTnG O oto KEVIPOo opoyevoug Oiokou A palag my = 4kg Kat

aktivag Ry = 7m. To ouoctnua twv O6U0 AUTWY OwWHATWV (paBdou-dickou) UTOpEL va

TIEPLOTPEPETAL XWPIG TPIBEG WG £va ocwHa yUpw amd otabepd oplldvtio afova mou OLEPXETAl

amo 1o KEvipo O Kat sival Kabetog oto emimedo Tou GioKoU.

To pécov I' Tng paBdou OA €xel 0gBei pe tn Borbsia Asmrtou optlovtiou aBapoug Katl pn eKTatou
vAipatog ZI (vipa (1)) pe OumAR tpoxaAia X; kat n pdBoog oxnuatilel ywvia ¢ pe TNV
mpoéktaon tou optldvtiou vipatog ZI. H AR tpoxaAia amoteAsitat amd OUO OHOYEVEIG
OUYKOAANPEVOUG opoa&ovikoug OioKoug pE akTiveg R kat 2R, 6mou R = 0,2m kat n pomn
adpavelag tng wg mpog afova

mou OlEPXETAl amd TO KEVIPO TNG KAl €ival kAbeto¢ oto emimedo TtNnNg eival ion pe

lem (tpoxahiag) = 1,95kg m>.
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‘Eva 0eUtepo Aemtd, aBapég kal pn eKtatd vApa (2), mou eival mapdAAnAo o€ KEKALUEVO
emimedo ywviag KAiong ¢, sivat TUALYHEVO TTOAAEG POPEC O Eva AETITO AUAGKL TOU E0WTEPIKOU
diokou aktivag R tng TpoxaAiag X, Kal To AAAO ToU AKpPO €ival TUALYHEVO OTNV TEPLPEPELA EVOG
opoyevoug KUAivopou X, palag m = 30kg kat aktivag R, 0Twg @aivetal oto oxnud.

To oUoTNUA OAWY TWV CWHATWY TOU CXNHATOG LlOOPPOTIEL OTO {010 KATtakOpu@o £mimedo.

A1. Na umoAoyicete Tn porn adpdvelag TOU GUCTANATOG TwY 0U0 cwHdTwy paBdou-0icKou wg
Tpog tov dfova meplotpopng O.

Tn xpoviki ottyp t = 0 to vApa ZI mou ouvoéel tn pdBdoo pe TNV TpoxaAia KOBetal kal o
KUALVOpoG apxilel va eKTeAEl KUALON xwpig oAicBnon.

A2. Na umoAoyicete TO PETPO TOU PuUBpOU PETABOANG TNG OTPOWYOPUNRG TOU CUCTAHATOS TWV

000 cwpATwY paBdou-0iokou wg TPog Tov afova meptotpo@ng O Tn Xpovikn otiypn t = 0.

A3. Na UTTOAOYICETE TNV KIVNTIKN EVEPYELD TOU GUOTAHATOG TwV OU0 cWwHATwyY paBdou-dickou
TN XPOVIKN OTLyHR Tou n pdBoog yiveral Katakopu@n yla mpwtn opd HETA TO KOWIHO TOU
VAHATOG.

A4. Na umoAoyicete tnv emrtaxuvon tou Kévipou palag K tou opoyevoug KUAivopou (Kabwg
Kal Tnv taxutnta tou KEVTpou Palag tou KUAivopou otav £xel dlavuoel Sldotnpa s = 2m oTo
KEKAEVO emiTedO.

Aivovtat:
e n emrtdxuvon tng Baputntag g = 10 m/s?

e 1 potmn adpavelag tou diokou A wg TPog Tov afova mou SLEPXETAlL Ao TO KEVTPO palag Tou
. 1,
evat 1on pe lemp) = EmARA

e 1 pomn adpavelag tng paBdou w¢ mPog dfova mou OLEpXeTal amd to KEVTpo palag tng sivat
1

{on Ve lom(p) = > M

e 1 pomn adpAveLldg TOU OHOYEVOUC KUAIVOPOU X, w¢ mPog dEova Tou SLEPXETAL ATIO TO KEVIPO

1

L4 r r 2
padag tou eival ton pe Icm(Kquépou) = E mR

o nuy =0,8, ouve =0,6
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e 0 afovag MEPLOTPOYPNG TOU OHOYEVOUG KUAIVOPOU X, TAPAUEVEL CUVEXWS 0pl{OVTIOg O OAN
N OLdpKELa TNG Kivnong Tou

e TO KEKALEVO emimedo ival peydAou PRKoug

e 1 TpoXaAia TEPIOTPEPETAL XWPIG TPIBEG

e 10 vApa dev oAloBaivel otov KUALVOPO Kat TNV TPoxaAia

e 1 avtiotaon Tou agpa Bswpeital apeAnTéa yla 0Aa Ta cwyatd.

Hpep. 2018

43. Opoyevig KUAVOpog palag m, = 20 kg kat aktivag R Bpioketal og ema@n PE KEKAIHEVO
emimedo ywviag ¢ pe nue = 0,6. MNipw amd to aUAAKL Tou KUAIVOPOU €xoUpE TUAIEEL TTOAAEG
POPEC aBapEC Kal pn eKTatd vApd. To vApa €EEpXOPEVO Ao TO TMAVW AKPO Tou KUAivOpou,
TUAIYETAL OTO €E0WTEPIKO TUNHA Hlag OUTARG TpoxaAiag, n omoia amoteAsital amd U0 OHOYEVEIG
opoa&ovikoUug Kal GUYKOAANPEVOUG KUAIVOPOUG. ATIO TO VAL TTOU SLEPXETAL ATTO TOV EEWTEPIKO

KUALVOpO KpEpeTal cwpa palag my = 3 kg, 0mwg paivetal oto oxnud.

H pomi adpdvelag tng SIMANG TPOXAAIAG w¢ MPOg Tov Afova MEPLOTPOPNS TNG €ival ion pe
lem(zpoxaniag) = 0,48 kg-m?. Ot aktiveg Twv KUAvEpwv tng BIMARG TpoxaAiag eivat ioeg pe ry =

0,1m Kat r; = 0,2m. Apxikd to 6Ao cUoTNHA LCOPPOTIEL.

A1. Na umoAoyioete ta PETPA TwV OUVAHEWY TIOU AOKOUV TA VAMATA OTOUG KUAIVOPOUG TNng
OUMARG TpoxaAiag.
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Tn xpovikn otiyun t = 0 T0 VApa Tou cuyKpatel Tov KUALVOpo KOBetal. Av o KUALVOPOG KUALETal
Xwpig va oAloBaivel

A2. Na umoAoyiceTe TNV EMTAXUVON TOU KEVIPOU palag tou KUAivdpou.

A3. Na uTroAoYioETE TNV EMTAXUVON HE TNV oToia To cwpa palag m1 Katépxetat.

A4. Na umoAoyioeTe TNV KIVNTIKA evEPYELa AdYw TTEPLOTPOYPNG TNG OUTANRG TPOXAAIAG TN OTLyHn
TOU TO CWHa Paldag m; €Xel PETATOMIOTEL KATAKOPUPA TPOG Ta KAtw Katd 0,25 m, petd to
KOYIHO TOU VAHATOG.

Aivovtat:
n emrtdxuvon tng Baputntag g = 10 m/s?
n pomn adpdvelag Tou KUAivopou palag m, wg mpog afova mou OLEPXETAL amd To KEVIpo palag
TOU Eival (6N PE langurivpou) = % m,R?
0 afovag MEPLOTPOYPNG TOU OHOYEVOUG KUAIVOPOU M, TTAPAHEVEL GUVEXWG 0pllOvTiog o€ OAN TN
OldpKELa TNG Kivnong Tou
TO KEKAIPEVO €TimedO €ival HEYAAOU PRKOUG
N TPOXAAIQ TEPLOTPEPETAL XWPIg TPIBEG
10 Vipa dev oAloBaivel otov KUALVOPO Kat oTnv TpoxaAia
n avtiotaon tou aépa Bewpsital apeAntéa yla OAd Ta cwyatd.
Eomep. 2018

44, Jupmayng opoyeving KUAvOpog palag m kat aktivag R = 0,1m eival mpoodepévog o€
Wavikd eAatiplo otabepag k = 100N/m oto onueio A Kat Lcoppomel MAVW OE KEKAIMEVO
emimedo PeEYAAOU PAKOUG Ywviag KAIoNng ¢ omwg @aivetal oto oxipa. O dovag tou eAatnpiou
givat mapdAAnAog oto KeKAIPEVO emmimedo. To AAAO GKPO TOU €AATNPIOU €ival OTEPEWUEVO

akAovnta oto onpeio . H empnkuvon tou eAatnpiou eivat A€ = 0,06m .

A1. Na umoAoyioete tn pala tou KUAivapou.

Tn Xxpoviki oty to = 0 0 KUAVOPOG amoomdtal amd To €AATAPLO Kal KUAIETAl Xwpig va
oAloBaivel Katd pRKog Tou KEKAIPEVOU emMTEDOU.
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Na umoAoyioete:

A2. tnv emtdxuvon Tou KEVIpou palag tou KUAivépou,

A3. 10 PETPO TNG OTATIKAG TPBNG TToU GEXETAL 0 KUAVOPOG amod To KEKAIUEVO emimedo Katd Tn
Oldpkela g KUALONAG Tou,

A4. Tov pubuod PeTaBoANG TNG KIVNTIKNAG EVEPYELAG TOU KUAIVOPOU TN XPOVIKN OTLYUR t = 1s.

‘Eotw 0Tl o010 KEVIpo HAldag Tou KUAIVOpOU eival €VOWHATWHEVOG CNHEIAKOG AVIXVEUTAG
NXNTIKWY KUPATwY, O omoiog (Eépel Aapmakl. Xtn Bdon tou KekAEvou emmédou eival
OTEPEWPEVN TINYA S NXNTIKWV KUPATWY, OTIWG Qaivetal oto oxnua, ocuxvotntag f=1700Hz. To
AQUTTAKL TOU AVIXVEUTH avdaBel Otav avixvelovtdl GUXVOTNTEG PETAEU Twv TIHWY f1=1750Hz Kkat
f,=1800Hz.

A5. Katd tv KUAon tou KUAIVOpOU OTO KEKALUEVO €TTTEDO va €EETACETE av To AAuTAKL Ba
avayel amo Tt XPOVIKA OTLyHn t; = 1s HEXPL TN XPOVIKA oTlypn t; = 2s.

Aivovtat:

« n emraxuvon tng Baputntag g = 10m/s?

« n pomn adpdvelag Tou KUAivOpou wg mpog tov aova mou SIEpXETal amd To KEVTpo palag tou
1
2

eival ion pe lon = = MR?

e nu=0,6 kat cuve=0,8

* 1N TAxUTNTA TOU AXOU OTOV afpa ion HE U, = 340m/s

Na Bswpnoste ott:

e 0 afovag MEPLOTPOPNG TOU KUAIVOPOU Tapapével ouvexwg o€ opllovtia Béon o€ OAn TN
OldpKeLla TNG Kivnong tou

* N avtiotaon Tou aépa Bswpeital apeAntéa

e n eubeia TOU EVWVEL TNV TNy KAl TOV AVIXVEUTH €ival mApAAANAn oto KEKALUEVO
emimedo.

e N AQYN TWV NXNTIKWYV KUPATwY amd tov avixveutn Ogv emnpedletatl amd tnv KUALoN Kal 1o
UAIKO TOU KUAivOpou.

Emav. Hpep. kat Opoy. 2018

45. Opoyeving, AKaumtn Kat PikpoUu maxoug cavida AB palag M = 2 kg kat pnkoug € = 4 m
looppomel og mMAayla 0éon pe Tn BonBela uTTOOTNPLYHATOC, TO OTOI0 EXOUHE OTEPEWOEL OE ALi0
optlovtio damedo. H cavida akoupnd pe to akpo tng A oto Asio damedo oxnpartifovrag ywvia

¢ = 30° pe autd.
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H cavida cuvdéetal Pe tnv Kopu@n tou umootnplypatog pe dpBpwon os onueio tng I, To omoio
améxel amd to dkpo tng B amoéotaon (BN = 1,5 m. H cavida pmopsi va meplotpEPeTal Xwpig
TPIBEG YUpw amd opllovtio afova mou SLEpXETal amd 1o onpeio I (kaBetog oto emimedo Tou
OXNHATOC).

Opoyevig KUAVOpog palag My = 2 kg kal aktivag Ry Bpioketal og ema@n pe tn oavida oto
onueio A, to omoio améxel amd to I amoéotaon (MA) = 0,2 m. XZT0 PECO TNG EMPAVEIAS TOU
KUAIVOpoU, TIoU @EpeL Eva AeMTO AQUAAKL, €XOUHE TUAIEEL TTOAAEG POPEG AsTTO, aBapeg Kat pn
EKTATO VNHA, 0TO AGAAO AKPO TOU OTIOIOU €XOUHE OE0EL CWHA X HIKPWV dlactacewy palag My =
2 kg.

Ixnua 7

To vApa mepvdsl amd 1o auAdkl opoyevoug TpoxaAiag palag Mr = 2 kg kat aktivag Ry, tnv
oTola €XOUHE OTEPEWOEL 0 AKAGVNTO onpeio. H tpoxaAia pmopei va meploTpépetal xwpig
TPIBECG YUpw amo opildvtio dfova mou SlEpXETal amd To KEVIPO padag tng Kat eival kKabetog
oto emimedo NG TpoxaAiac.

To TUAMPA TOU VAPATOG TIOU OUVOEEL TOV KUAIVOPO HE TNV TpoxaAia €xel OleuBuvon mapdaAAnAn
pE Tn oavida.

Apxikda ackoUpe Suvapn F oto Kévipo palag tou KUAivpou pe SlelBuvon mapdAAnAn mpog Ty
OlelBuvon AB, wote To cuotnPa KUALVOPOG - TPOXaAia - owHd va LGOPPOTEl, OTwG Paivetat

oTo Xxnua 7.

A1. Na umoMoyioete to pétpo tng dUvapng F.
Tn xpovikA otiyun t = 0 KatapyoUpe akaplaia tn dUvapn Kal To cwpa X apxilel va Katépxetal

KATakopu@a, €vw 0 KUALVOPOG apxilel va avépxetal otn oavioa eKTEAWVTAG KUAION Xwpig

oAicOnon Kkat to vAapa dsv oAloBaivel 6To auAdKl TG TPOoXaAiag.
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A2. Na amodeifete OTL TO PETPO TNG EMTAXUVONG HE TNV OTOIA KATEPXETAL TO CWHA X gival
ico pe 4 m/s® Kat va uTIOAOYicETE TO PETPO TNG emrtdxuvong Tou kévrpou palag Ttou

KUAivOpou.

Tn xpovikn otyun t; = 0,5 s k6Boupe akapiaia To vAPA OTO OnNUEio TTOU EPATITETAL HPE TOV
KUALVOPO Kal OTo onpeio mpocdeong Pe TO owHd X. META TO KOWIHO TOU VAHATOG, autd Oev
gumodilel TNV Kivnon tou KUAivopou Kal Tou owpatog. O KUALVOPOG cuvexilel TNV Kivnon tou
EKTEAWVTAG KUALON XWwpig oAioBnon.

A3. Na umoAoyiocete Tt XpPOVIKN OTlypn t; otnv omoia o KUAWVOpOg oTapatd oTlylaia va
Klveital mavw otn caviod.

A4. Na umoAoyioete 10 oUVOAIKS Slactnpa mou SLavuce 0 KUALVOPOG ammo TN XPOVIKN oTiypn t
= 0 £€w¢ TN XPOVIKN OTLYHN t;.

A5. Na Oei€ete o1l Katd tn OdpKELA TNG avodou Tou KUAivOpou mavw otn cavida, amo tn
XPOVIKN oTiypn t = 0 £wG TN XPOVIKA OTLyn t;, TOU 0 KUAIVOPOG oTapatd otiypldia, n cavida
Ogv avatpémetal.

Aivovtat:

* NHe =0,5

e n emrtdxuvon tng Baputntag g = 10 m/s?
e 1 por adpdavelag opoysvoUg KUAIVOPOU w¢ TIpog afova mou SLEpXeTal amd to KEvipo palag

. 1 2
TOU Elvat toN PE lem kurivspou) = ;MKRK

e 1N pomn adpdavelag TG opoyevoUg TpoxaAiag wg mpog afova mou OLEPXETAL ATd TO KEVIPO
’ ’ ’ 1
UGCGQ NG €lvat on pe Icm(tpoxaMag) = EMTR‘?

e 0 Gfovag MEPLOTPOPNAG TOU OHOYEVOUG KUAIVOPOU TTapapével cUVEXwS opl{OVTIOog 6 OAN TN
OldpKeLla TNG Kivnong tou
e 1 avtiotaon Tou agpa Bswpeital apeAnTéa yia 6Aa ta cwpatda
e 0 XAPAKTNPIOPOC AETTO VAPA APopd VAHA APEANTEOU TTAXOUG.
Hpep. 2019

46. Opoyeving, AKauTTn Kal PikpoU maxoug cavida AB pdalag M = 2 kg kat pikoug € = 4 m
loopportei o MAQyla Béon pe t BoRBela UTTOGTNPIYHATOC, TO OTOI0 EXOUKE OTEPEWOEL O AEi0
opllovtio damedo. H cavida akoupmd pe to akpo tng A oto Asio damedo oxnpatifovrag ywvia
¢ = 30° pe auto.

H cavida cuvdéetal pe TNV Kopu@n Tou utootnpiypartog pe apbpwon o€ onpeio tng I, To omoio
améxel amd to akpo tng B améotaon (Br) = 1,5 m.

Opoyevig KUAWVOpog palag My = 2 kg kal aktivag Ry Bpioketal o€ ema@n pe tn oavida oto

onueio A, to omoio améxel amod to I amoéotaon (MA) = 0,2 m. Zto PECO TNG EMPAVEIASG TOU
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KUALVOPOU, TIOU EPEL £va AETTO AQUAAKL, €XOUHE TUAIEEL TTOAAEG POPEC AETTO, aBapEG Kat pn
EKTATO VNHA, 6TO AAAO AKPO TOU OTOIOU €XOUHE OE0EL CWHA X PIKPWYV SlacTdcewy palag My =
2 kg.

To vApa mepvdsl amd 1o auAdkl opoyevoug TpoxaAiag palag Mr = 2 kg kat aktivag Ry, tnv
oTola €XOUHE OTEPEWOEL O AKAGVNTO onpeio. H tpoxaAia pmopei va mepLOTpEPETAl XwpPIg
TPIBEC YUpw amo optldvtio daova mou OLEPXETAl amd To KEVIPO paldag tng Kal eival Kabetog
oto emimedo NG TpoxaAiac.

To TUAPA TOU VAPATOG TTOU CUVOEEL TOV KUALVOPO HE TNV TpoxaAia €xel dleuBuvon mapdAAnAn

pE Tn cavioa.

IxApa 5

ApxXIKd aokoUpe Suvapn F oto Kévipo palac tou KUAivapou pe SlelBuvon mapdAAnAn mpog Ty
OlelBuvon AB, wote To cuotnpa KUALVOPOG - TPOXaAia - owHd va GOPPOTIEl, OMwG Paivetat

oto XIxnpa 5.

A1. Na umoloyioete To PéTpo tng duvapng F.

Tn xpovikA otiyun t = 0 katapyoUpe akaplaia tn dUvaun Kal To cwpa X apxilel va Katépxetal
KATakopu@a, evw 0 KUALVOPOG apxilel va avépXetal otn oavida eKTEAWVTAG KUALON Xwpig
oAioBnon kat to vAapa dsv oAlobaivel 6To aUAAKL TNG TPOXAAIAG. To cwpa X TN XPOVIKN OTLYHA
t; = 0,3 s €xeL katéBel 0,18 m.

A2. Na uToAOYICETE TO PETPO TNG EMTAXUVONG WE TNV OTIOIA KATEPXETAL TO oWHA X gival (oo
HE 4 m/s? Kal To PETPO TNG EMTAXUVONG TOU KEVTPOU PAZag Tou KUAivapou.

A3. Na umoAoyicete tn Uvapn Tou acKel To vApa otov KUAWVOpo Kat TNV TpBh mou JEXETAL O
KUALVOpog amo to odmedo.

Tn xpovikn otiyun t; = 0,5 s KOBoupe akaplaia To VAPA OTO ONUEIO TTOU EQPATITETAL PE TOV
KUALVOPO Kal OTo onpeio mpocdeong PE TO owpd X. META To KOWIHO TOU VAPATOG, autd Oev
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gUMOOifeL TNV Kivnon tou KUAivOpou Kal Tou ocwpatog. O KUAVEpog cuvexilel Tty Kivnon tou
EKTEAWVTAG KUALON Xwpig oAioBnon.

A4. Na umoloyicete T XPOVIKA OTlyun t; otnv omoia o KUAvOpog otapatd otiywaia va
KIVElTAl TAVW otn oavidda.

Aivovtat:

* NHe =0,5

e n emrtdxuvon tng Baputntag g = 10 m/s?

e 1 por adpavelag opoysvoUg KUAIVOPOU w¢ Tipog afova mou SLEpXeTal amd to KeEvipo palag
TOU €ival (0N PE lem wunivipou) = %MKR,%

e 1N pormn adpdavelag TG OpoYEVOUG TPOXAAIAG wg mpog dova mou SLEPXETAL ATIO TO KEVIPO
HAdag tng ivat ion PE lem(poxaniag) = %MTRTZ

e 0 Gfovag MEPLOTPOPNG TOU OHOYEVOUG KUAIVOPOU TIapapével ouvexwg opl{OvTiog o OAn TN
OldpKela NG Kivnong tou
e 1 avtiotaon Tou apa Bswpeital apeAnTéa yia 6Aa Ta cwpata
e 0 XAPAKTNPIOPOC AETTO VAHA a@opd VAHA apeANTEOU TTAXOUG.
Eomep. 2019

47. Zteped owpa X palag M=1,5kg amoteAsitat amé O6U0 KOAANUEVOUG OHOAEOVIKOUG
KUAivOpoug pe aktiveg R kat 2R avtictoixa, omou R = 0,1m Omwg @aiveral oto mapakatw
oxnpa. To oTEPED X UMOPEL Va TEPLOTPEPETAL XWPIG TPIBEC YUpw amd otabepd optlovtio dfova
TTOU CUUTITITEL JE ToV afova ouppeTpiag Ttou. H pomn adpdvelag tou otepeol X wg MPOg ToV
aova MEPLOTPOPNG TOU, O omoiog OLEPXeTal amd to KEvrpo tou O divetal amod tn oxéon Iy =
2MR%.

NG,
viia@® 7 NE
o 2R
R
vija (2)
vipa (1)
e

h

; 1
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Ta owpata X, palag my = 1kg kat X, palag m, = 1,5kg kpépovtal ota eAsUBepa dkpa aBapwyv
KAl pn eKtatwv vnpatwy (1) kat (2). Ta vApata sivat mMOAAEG OPEC TUALYHEVA OTOUG
KUAivOpoug aktivag R kat 2R, avtiotoixd, Omwg @aivetal oto mapamdvw oxnpd.

2TV Kopu®n Asiou KeKAMEVOU emmESOU PEYAAOU PRKOUG Ywviag KAiong ¢, omou nue=0,8 kat
ouvp=0,6 otepswvetal Oaviko eAatnplo otabepdg k=300N/m oto dAAO AKpo TOu omoiou

OTEPEWVETAL OWHa X3 palag m; = 3kg.

0 da€ovag tou gAatnpiou givat TapdAANAog oto KeKAIPEVO emimedo. To ocwHa X3 cuvoEETal e
ToV KUAWVOpo aktivag R pe t BonBela optovtiou aBapoug Kat pn ektatou vApatog (3), omwg
@aiveral oto mapamavw oxnpa. To cUCTNUA TWV CWHATWY APXIKA IGOPPOTIEL KAl TA CWHATA X4

Kal X; AmEXOUV KATaKopuya PeTalu toug amdotaon h=0,48m.

A1. Na umoAoyicete TNV EMPAKUVON TOU Aatnpiou amd t B€on Tou YUGIKOU TOU HKOUG.

Tn xpovikn otypn t = 0 KOBoupe to vApa (3). To cwpa X3 apxidel va eKTEAEl amAn appOVIKN
TaAdaviwon pe otabepd emavaopds D=k kal BeTIKA @opd TPOG Ta MAVw, OTWES PAiveTal 6TO
TapAmavw OXNHA Kal To oteped owpa X apxilel va meplotpégetal yupw amd to otabepd

opl{ovTio afova tou.

A2. Na umoAoyioete TO PETPO TOU puBUOU PETABOANG TNG OPHNG TOU GWHATOC X3 TN XPOVIKN

, T
otlyun 4= 1—55.

A3. Na uTloAoYIOETE TO PETPO TNG YWVIAKAG EMTAXUVONG TOU OTEPEOU GWHATOG 2.

A4, Na uToAOYIOETE TO HETPO TNG OTPOWYOPHNG TOU OTEPEOU CWHATOG X WG TMPOG Tov afova
TEPLOTPOYPNG TOU TN XPOVIKN OTIYHN TIOU Ta cwpata X Kat X, diEpxovrat amo to idlo optlovtio

enimedo.

A5. Na umoAoyicete 10 PETPO TOU PUBUOU PETABOANG TNG KIVNTIKNG EVEPYELAG TOU OTEPEOU

, , , , , , 20 ,
OWHATOG X TN XPOVIKI OTLYHR TTOU TO WA X €Xel Slaypayel N=? TTEPLOTPOPEG.
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e Aivetal n emraxuvon g Baputntag: ¢ = 10 m/s’.

e Na Bewpnoete OTL Ta PAKN TwV vnudtwy (1) Kat (2) eivat moAU peydAa wote ta cwpata X
Kal X, va Pn cuykKpouovTdal HE TO OTEPED X, Katd tn OldpKELla TNG Kivnong Toug.

e Na BewpnoETe OTL TA CWHATA X4, X;, X3 £ival TOAU HIKPWY OlACTACEWY.

¢ H avtiotaon tou aépa Bswpeital ageAntéa.

e Na pn yivel aplOunTikn avtikataotacn Tou aptbpou .

Emav. Hpep. kat Opoy. 2019

48. Mia Aemtn, dkapmtn Kat opoyevig paBdog All, prkoug € kat paldag M = 10kg €xelL 6To AKpo

NG A dpBpwon Kat .ooppotei otnplldpevn o Asio KATakopuyo Toixo oxnuatiovtag ywvia 6 =
o . , , , . . , . 4 ,
45° pe 1o opllovTio £MMEDO, OTIWG PAIVETAL OTO OXNUA. Z€ Eva onuelo K, mou amexel d = P ano

10 péco g O, eival depévo to €va Akpo evog oplldvtiou, Aemtou, aBapoug Kal pPn €KTAtou
vAipatog (1), To dAAO AKpPO TOU Omoiou €ival TUALYHEVO YUpw aATO TOV ECWTEPIKO KUALVOPO
aktivag r evog otepeoy, Tou amoteAsital amo dUo opdoagovikoug KUAIvOpouG.

2ToV €EWTEPIKO KUAVOPO TOU OTEPEOU, aKtivag R = 2r, sival TuAypévo €va OeUTEPO AETITO,
aBap£g Kal Pn €KTatod vApa (2), oTo AKpo TOU OToIoU KPEUETAL cwia X, palag m, = 3kg.

To oUotnua otepeod - paBoog eival akivnto.

A1. Na umoAoyioete To pétpo g duvapng, mou Oéxetal n paBdog oto onyeio I amod tov Acio,

KATAaKOpuPo Toixo.

RANANARARARARARANARARARAAAAY

(A

vAua (2)

AEIOC KATAKOPUPOGS TOIXOG

Eny 9=45’

m, opIfOvTIO ETTITTEDO

01



Quoikn I Aukeiou OTIKWV ITTOUOWY Ofuata e€etdoewv

2tV Kopu@n Z Agiou KekAlPévou emmédoU PEYAAOU PNKOUG Kal ywviag kAiong ¢ = 30° sival
otepewPEVO  10aVIKO eAatiplo otabepdag k = 100N/m. O dafovag tou eAatnpiou eival
TapAaAANAOC HE TO KEKAIPEVO eMiTedo Kal 0TO AAAO AKPO Tou LooppoTiei Ospévo cwpa X, palag
my=1kg. To ocwpa X; yalag m; Bpioketal otnv i0la KATAKOPUPO HE TO owia X, palag m,, mou
KPEUETAL OTNV AKPN TOU VAHATOG (2).

Kdamola xpoviki oTiyun To vApa (2) KOBetal Kal To owpa X;, a@ou eKTEAECEL EAEUBEPN TITWON,

OUYKPOUETAl TAQOTIKA HE TO CWHA Xi. APECWC HPETA TNV TAACTIKA KPOUON TO CUGCWHATWHA

. C . , 3v3 , ) . . .
amokTa Kown TaxyTnTa HETpOU —— m/s Kat apxilel va KIveital mavw oto KeKAIUEVO emimedo
ZA, eKTEAWVTAG AmAN appovIKA TaAdviwon pe otabepd smavagopdg D = k.

A2. Na umolAoyicete 1o TAATOG TNG AMAAG APHOVIKAG TAAAVIWONG TOU €KTEAEL TO
OUCCWHATWHA.

A3. Na Bpeite tn oxéon mou divel TNV AMOUAKPUVCN TOU CUGCWHATWHATOS GE CUVAPTNON HE TO
xpovo. (Na Bswpnoete wg t = 0 TN XPOVIKN OTIYHN TNG KPouong TwV CWHATWY X4 Kal X, Kat

BsTIKn TN Popd amd 1o Z mpog To A).

A4, Na umoAoyioete TNV TaxUTNTA TOU CWHATOG X; AUECWG TPV TNV TMAACTIKA Kpouon (o

XpOvog TNG Kpouong Bewpeital apeANTEOC) Kal TNV apxikn amdéotaon h Twv cwudtwy X, Kat X,.

A5. Na umoAoyioete t0 AGyo TOU METPOU TNG OUVAUNG TOU EAATNPIOU TPOG TO HETPO TNG
oUuvapng emavag@opdg tng taAdviwong, otav To cwia Tou TaAaviwvetal, Bpioketal otn B€on

NG HEYLOTNG EMUAKUVONG TOU EAATNpiou.
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Alvovtat:

e n emrtdxuvon tng Baputntag g = 10m/s

7 11
* nu30°=%, 0uv30°=§, np45°:ouv45o=‘/2§ m m

Na Bswpnoste otL:
e 1 avtiotaon Tou agpa Bswpeital apeAntéa yla 6Aa ta cwparta,
e KATdA TNV Kpouon Oev €XoUpe amwAsla palag,
e 0 XAPAKTINPLIOHOG «AEMTO VAHA> A@opd VAHA AUEANTEOU TTAXOUG.
Hpep. 2020

49. TO OXNHd, OMOYEVAG, AKapmTn Kat loomaxng pdBdog AB pdlag M, = 6kg kat pikoug L =
1m, otnpiletal ye apbpwon oTo €va AKpo TNG A Ot KATAKOPUPO akKAGvNTo Toixo. H paBdog
HTTOPEL VA TIEPIOTPEPETAL XWPIG TPIBEG YUpw amd Tov afova mou SLEPXETAl amd To onpeio A
Kal eival KAabetog oto €mimedo TOU OXAPATOG. XTO AKPOo B tng paBdou éxel otepewbel UALKO
onueio X palag m = 1kg. Me aBapeg, AemTO Kat Pn €KTATO VAUd, €Xoupe 0cel To Péco I Tng
pABOoU pPE TO AVWTEPO ONHEID Z TNG MEPIPEPELAG OpoYeVOUG Oiokou palag M, kEvipou O Kat
aktivag r = 0,1m. O 6i0KOG AKOUUTIAEL OTNV KOPUPN AKAOVNTOU TETAPTOKUKAIOU aktivag KE = R
= 2,8m oto onpeio E autou (Béon 1), €10l WOTE TO OTEPED TOU amoteAsital amd tn paBdo Kat
TO UAIKO onpeio X, kabwg kat o 6iokog, va L.coppoToly oTOo iO10 KATAKOPUWo €mimedo, HE TN
paBdo va oxnuatifel ywvia ¢ Pe TOV KATAKOPUPO Toixo. To vApa eivat optloviio Kat

TeEVTWHEVO Katl n aktiva OE tou diokou givat optlovtia.

Béon 3
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A1. Na umoAoyioete:
i) To péTpOo TNG TAoNnGg Tou vApatog Z.

ii) tn pala M, tou diokou.

Kamowa otiypn kéBoupe 1o vipa N'Z.
A2. Na umoAOYICETE TO HETPO TNG YWVIAKAG EMTAXUVONG TOU OTEPEOU TIOU ATOTEAEITAL ATTO TN

PAaBOoo Kal To UAIKO ONEI0 T APECWES PETA TO KOWIHO TOU VAHATOG.

3TN OUVEXELA, TO OTEPEO PABOOG - UAIKO onpeio X apxilel va TEPIOTPEPETAL GE KATAKOPUPO
emimedo yUpw amd tov aova mePLOTPOPNG Tou A.

A3. i) Na umoAoyicete TO PETPO TNG HETABOANG TNG OTPOPOPHNG TOU OTEPEOU WG TTPOG TOV
aova mEPLOTPOPNG Tou, HETAEU TNG apXxIKNG Tou BEong Kat tng B€ong omou n paBdog yivetal
oplovtia.

ii) Na mpoodiopicete Tnv KateuBuvon tou Slavuopatog tnge.

Apéowg PETA TO KOWIHO TOU vApATog o Oiokog apxilel va KATEPXETAL KUAOPEVOG Xwpig va
oAloBaivel 0TO TETAPTOKUKALO KAl OTN OUVEXEl Klveital og Agio opllovtio 6amedo, To omoio
gmiong givat akAovnto.

A4, Na umoloyiocete To PETPO TNG TAXUTNTAG TOU KEVIPOU palag tou Giokou, Otav (PTAVEL OTN
Bdon Tou TETAPTOKUKAIOU (B€on 2).

A5. Na umoAoyiceTe ToV aplOpO TWV TEPIOTPOPWYV TTOU EXEL EKTEAECEL O OiOKOG,

i) Katd tnv KUALGN TOU OTO TETAPTOKUKALO,

ii) katd v kivnon tou oto Acio opldvtio Odamedo Otav To KEVIPO Palag tou €xel Alavuoel
oldotnua s = m pEtpa (m) (6€on 3).

Aivovtat:

e nU=0,6, ouvp=0,8,

e n emrdxuvon tng Baputntag g = 10m/s?,

e 1N pomn adpdvelag Tou opjoyevoug GioKou wg Tpog dova mou SLEpXeTal amd to KEVTpo palag
TOU Kdal €ival KABETOG oTo eMimedd TOU €ival ion PE lemsiokou) = %Mzrz,

e 1 porn adpdavelag tng ogoyevoug paBdou wg mpog dova mou SEpxXeTal amd To Akpo TS Kal

’ ’ ;. ' 1
elvat Kabetog oe autn evat on He lyagson = ngLZ,
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e 0 afovag MePLOTPOPNG TOU OHOYEVOUG OIOKOU TAPAMEVEL GUVEXWG OpL{OVTIOG O OANn TN
OldpKeLd TNG Kivnong tou,

e n avtiotaon tou agpa Bswpeital apeAntéa yla 0Aa ta cwyara,

e 0 XAPAKTNPLIOHOC AETTO VA aopd VAHA APEANTEOU TTAXOUG,

e Ta oxnuata Ogv gival umod KAipaka.

Huep. (maAaiou tumou) 2020

50. (eival oxedov idla pe TNV mponyoupevn 49)

2T0 OXNHA, OPOYEVAG, AKAUTTN Kal loomaxng paBdog AB pdlag M; = 6kg kat pnkoug L = 1m,
otnpiletal pe apBpwon oTo £va AKPo TNG A GE KATAKOPUPO aKAGVNTO Toixo. H pdBdog pmopsl
VA MEPLOTPEPETAL XWPIG TPIBEC YUPw amd Tov dfova Tou OLEPXETAL A0 TO onpeio A Kal givat
KABeToG 0TO €mMiMedo TOU OXNHATOG. XTO AKPo B tng pdBoou éxel otepewbdei UAIKO onpeio X
palac m = 1kg. Me aBapég, Aemtd Kal Pn ektatd vAapa, €xoupe 0éosl to Péoo I tng pdBdoou pe
TO AVWTEPO onpeio Z tng meplpépelag opoyevoug diokou palag M, kévtpou O kat aktivag r =
0,1m. O OiocKoG AKOUMTIAEL 6TV Kopu®r akAGVNToU TeTapTokukAiou aktivag KE = R = 2,8m oto
onueio E autou (Béon 1), €10l WOTE TO OTEPED TOU amoTEAEiTal amd tn pABOo KAl TO UAIKO
onueio X, Kabwg Kat o 6iokog, va 1ooppotmoUV OTO 010 KATAKOPUYo £mimedo, pe T pdBdo va
oxnpatilel ywvia ¢ Pe TOV KATAKOPUQO Toixo. To vApa €ival opt{OVTIO Kal TEVIWHEVO Kal N

aktiva OE tou diokou givat optovtia.

0éon 3
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A1. Na umoAoyioete:
i) To pETpo TNG Tdong tou vipatog [Z.

ii) tn pala M, tou diokou.

Kamowa otiypn kéBoupe 1o vipa N'Z.
A2. Na umoAOYICETE TO HETPO TNG YWVIAKAG EMTAXUVONG TOU OTEPEOU TIOU ATOTEAEITAL ATTO TN

PAaBOoo Kal To UAIKO ONpEI0 T APECWES PETA TO KOWIHO TOU VAHATOG.

Apéowg PETA TO KOWIHO Tou vApatog o Oiokog apxilel va KATEPXETAl KUAIOPEVOG Xwpig va
oAloBaivel 0TO TETAPTOKUKALO KAl OTN CUVEXEld Klveital og Agio opllovtio 6amedo, TO omoio
gmiong eivat akAovnto.

A3. Na umoloyiocete To PETPO TNG TAXUTNTAG TOU KEVIPOU padag tou diokou, Otav (TAVEL OTN

Bdon Tou TETAPTOKUKAIOU (B€on 2).

A4, Na umoloyicete TN oTPOPOPUNR Tou OIOKOU WG TPOG ToV Afova TEPLOTPOYNG Tou, Otav

@TAvel 0Tn BAon TOU TETAPTOKUKAIoU (B€on 2).

A5. Na umoAoyiceTe TOV aplOpO TWV TEPIOTPOPUWIV TTOU EXEL EKTEAECEL O OiOKOG,
i) Katd tnv KUALON TOU OTO TETAPTOKUKALO.
ii) kata tnv kivnon tou oto Acio 6amedo Otav To KEVTPO palag tou éxel Olavuoel Oldotnpa

s = m pétpa (m) (Bon 3).

Aivovtat:

e nuU=0,6, ouvp=0,8,

e n emrtdxuvon tng Baputntag g = 10m/s?,

e 1 pomn adpdvelag Tou opoyevoUg OioKou wg pog afova mou SLEPXETAl amo To KEVTpo palag
TOU Kdal €ival KABEToG oTo eMimedd TOU €ival ion PE lemsiokou) = %Mzrz,

e 1 por adpdavelag tng odoyevoug paBdou wg mpog dova mou SEpxXeTal amd To Akpo TS Kal
elval kabetog oe autn eival ion pe lpagsos = %MlLZ,

e 0 afovag MEPLOTPOPNG TOU OHOYEVOUC OIOKOU TAPAUEVEL GUVEXWS 0pl{OvVTIOg O OAn TN

OldpKELd TNG Kivnong tou,
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e n avtiotaon Tou agpa Bswpeital apeAntéa yla 0Aa ta cwyara,
e 0 XAPAKTINPIOHOG AETTO VA a@opd vAHd dPeEANTEOU TTAXOUG,
e Ta oxnuata Ogv gival umod KAlpaka.

Eomnep. (maAaid cUotnua) 2020

51.

Ixnua 4

To oteped tou oxnuatog 4 amoteAsitat amd Asmtd opoyevhy Oioko palag M = 6kg, aktivag

R = 0,2m kat Aemtiy akapmtn opoyevh paBdo (AA) palag m = 3kg, pnkoug L = 4R = 0,8m. H

paBoog ival GUYKOAANPEVN OTOV OIOKO Katd PAKOg TG Olapétpou Al Tou Giokou HE To PECO
NG oto onueio I NG mePLPEpPelag Tou Oiokou. To OTEPED UTOPEL VA TEPIOTPEPETAL XWPIG
TPIBEG YUpw amd akAovnto optlovtio afova mou SEpxetal amd to kevipo O tou diokou Kat
glval KAbeto ot autdv. ApxiKd, To OTEPEO looppomel pe tn Bonbela ToU KATAKOPUPOU KN
EKTATOU VAPATOG, WOTE N paBoog va eivat opildvtia. To cwpa X apeAnTéwy dlactacewy palag
m; = 1kg TOU OXAUatog e€ival OEPEVO OTO KATAKOPUPO VAPA aAAd Kal oto KAtw Akpo
KAatakopu@ou 1davikou eAatnpiou otabepdag K = 100N/m, Ttou omoiou to Tavw AKpPo Eeival

OTEPEWHEVO AKAOVNTA. APXIKA KAl TO CWHA X lCOPPOTIEL.

A1. Katd tnv apxikn ooppoTia TwV CWHATWY UTOAOYIOTE TNV TACNH TOU VAMATOG KAl TN

AUvapn mou GEXETAL TO OTEPEG Ao Tov dfova meplotpo@ng O.
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A2. KoBoupe to vApA. AJECWG HETA TO KOWLHO TOU VAHATOG UTTOAOYIOTE TO HETPO TOU pubpuou
METABOANG TNG OTPOWOPUNG TNG pABAOU W TPOg Tov dfova TEPLOTPOWPNG TTou SLEPXETAL ATIO TO
0.

A3. To oTEPEO PETA TO KOWIHO TOU VAHATOG OTPEPETAL XWPIG TPIBEC Kal AAAEG AVTIOTACELG OF
Katakopuo emimedo yupw amod tov oplldvtio afova mou OlEpxetal amd to 0. YmoAoyiote 10
HETPO TNG OTPOWYOPUNG Tou Otav Ba €xel otpagei KAtd ywvia ¢ amo tnv apxikn Tou Béon pe

_3
g ==

A4, MeTd tO KOWIHO TOU VAMATOG TO owpa X paldag my apxiel va eKTeAEl amAn appovIKn
TaAQvIwon otov Katakopuo afova. Na ypagei n €€iowon tng TaxutnTag Tou CwHATog X OF
oxéon He Tov XpoOvo, Bewpwvtag wg BETIKA TN @opd Tpog Ta emdvw Kat t = 0 T XPOoVIKA
OTLYHN TTOU KOWALE TO VAHd.

A5. Twa TV Katakopu@n amin appoviki TaAdvtwon Tou X, UTOAOYIOTE TNV TTApAPOPPWON ToU
eAatnpiou otav yla deUtepn Popd To cwpa X €xel taxutnta pétpou U = 0,6m/s.

e Aivetal n emrdaxuvon tng Baputntag g = 10m/s%.
e 01 pomég adpavelag opoyevoug diokou yla dova mou dlEpxetal KABETa amo To KEVTIPO TOU

lem, aiokou = EMR2 Kal AemTNG opoyevoug paBdou yua agova mou GLEpXETAl KABETA amo 10 HECO

L M2,

l i =
CM, PaBdou 12

e Aivetal 6tL n 0An oldta&n Bpioketal oto 010 KATakopuwo emimedo, GTO OMOi0 £ival KABETOG
o optldvrtiog afovag.
o Ta OA&G TIG KIVAOELG BewpouvTal AUEANTEEG Ol TPIBEC Kal Ol AVTIOTACELG.

Emav. Huep. - Opoy. (maAaid cuotnua) 2020

52. H opoyeving tpoxaAia T tou oxnpartog 5 pdlag M = 1,5kg, amoteAsital amd U0 KUKAIKA
TUAMATA aKTivwy r Kat 2r avtiotoixa, KOAAnpéva HeTafl TOug TOU OTNV TEPLPEPELA TOUG
(PEPOUV AETITH £YKOTIN.

H tpoxaAia T pmopei va mePIOTPEPETAL XwPIG TPIBEC YUpw amd akAdvnto optldvtio afova mou
OlEpxetal amd 1o KEVTPO NG 0. ZTo £EWTEPIKO KUKAIKO THAHA TG TPoXaAiag sivat TuAtypévo
Aento aBapég vipa (1), oto eAeUBEPO AKPO TOU OToioU ival oTEPEWHEVO cwpa X, palag my.
2TO E0WTEPIKO KUKAIKO THAHA TNG TpoXaAiag eival TUALYHEVO AsTTo aBapEg vApa (2), oto dAAo
AKPO TOU OoToiou €ival oTEpEWPEVO owia X,, palag m, = 5kg mou Bpioketal oe Aeio KEKALUEVO
emimedo ywviag kAiong ¢ (nue = 0,6 kat cuve = 0,8). Ztn cuvéxela TG BAoNg TOU KEKALUEVOU
emmédou, Bpioketal Acio optovtio emimedo peydAou pnkoug. To ocUoTNUa TNG TPOXAAIAg Kal
TWV CWHATWY X; Kal X, LloOPPOTIEL OTO (010 KATAKOPUYO eTimedo.

Jwpa X3 palag ms = 5kg 1ooppormei depévo oto eAeUBepo akpo opllovTiou 10avikou eAatnpiou
otabepdg k To AAAO AKPO TOU OT0IoU £ival aKAOVNTA oTEPEWPEVO. To owpa X3 sival ePEvo pe
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vAipa (3) pe 1o €AATAplo oupTECHEVO Katd d = 0,2m amd tn B€on UOIKOU HAKOUG TOU
eAatnpiou.

ALY

. ¢M .
: : 23 k
r : \/r'wd (3)

Ixnpa 5

A1. Na umoloyioete T pala my Kat To PETPO TG dUvapng mou déxetal n tpoxaAia T amod tov
afova.

KéBoupe tautoxpova Ta vAapata (1) Kat (2) Kat amogakpUVOUHE To owpd X;. To cwua X, Tou
Bpioketal o Uwog h = 1,8m amd 1o optlovtio eminmedo, apxilel va KATEPXETAL OTO KEKAIPEVO
emimedo Kai, agou @Tdosl otn BAon Tou KeKAEvou emmédou, ouvexilel (xwpig va
TapatnpPeital patvopevo avamionong Kat Xwpig va PeTaBAAAeTal To PETPO TNG TAXUTNTAG TOU)
TNV Kivnon tou oto Acio optlovrtio emimedo.

‘Otav 10 owpa X, Bpioketal oto onueio I tou opilovtiou emmédou mou améxel amdotacn € =

3n , , , , , , , , ,
~ mamo B€on A otnv omoia To eAatriplo BpioKeTal 6To PUOIKO TOU PAKOG, KOBETAL TO VAHA

(3) kat To cwpa X3 apxilel va ekTeAel amAn appoviki TaAdvtwon Pe otabepd emavagopdag D =
k. To cwpa X3 cUYKPOUETAl KEVIPIKA EAAOTIKA yla TPWTN Qopd HE TO ocWHa X, otn Béon A
(PUCLKOU PAKOUC TOoU Aatnpiou.

, . . L, N
A2. Na Ociete OtL n otabepd k tou eAatnplou €ivat ion pe 125 g

A3. Na ypayete v €€iowon Tng AmMopdkpuvong oe cuvdptnon HE Tov XpOvo yla Tty amAn
APHOVIKA TAAAVTWON TOU €KTEAEl TO OWHA X3 APECWC PETA TNV Kpouon (t=0 n otiypn Ing
Kpouong Kat Betikn kKateuBuvon n Kateubuvon tng Kivnong Tou cwpatog X3 mptv TNV Kpouon
TOU HE TO CWHA X5).

A4, Na umoAoyioste Tov puBUO PETABOANG TNG OPHAG TOU CWHATOC X3, TN XPOVIKA GTLYHA TIOU N
KIVNTIKA €VEPYEld TNG TAAAVTWONG TOU Eival oKtamAdola tng OUVAMIKNG EVEPYELAC TNG
TAAAVTWOoNG Tou, yla TPWTN Qopd HETA TNV KPOoUon HE TO OWHA X;, KABWG Kal tnv améAutn
TIPN ToU puBpoU PETABOANG TNG KIVNTIKAG EVEPYELAG TOU CWHATOC X3 TNV (0lA XPOVIKA OTLYHA.

A5. Na uTToAOYIOETE TNV ATTOOTACH TWV CWHATWY X; KAl X3 TN XPOVIKNA OTIYHA TOU TO CWHA X3
OlEpxetal amd tn B£€on PUOIKOU PNKOUG TOU EAATNPIOU Yid TTPWTN POopd HETA TV Kpouon HE TOo
owpa ;.
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Aivovtat:
e n emraxuvon g Baputntag g = 10?2 ,
» n otabepd m eival mepimou ion pe 3,14.
Na Bswpnoste otL:
» n Kpouon €ival akaplaia,
« n avrtiotaon Tou agpa Bswpeital apgeAntéa yla OAa ta ocwpata,
e KATA TNV KpoUon, OeV €XOUME amwAsla Palag,
e 0 XAPAKTNPIOHOG «AEMTO VAHA» a@opd VAHA aPEANTEOU TTAXOUG,
e Ta oxnuata Ogv gival umo KAipaka,
e TO optlovTio €mimedo €ival HEYAAOU PAKOUG KAl Ol KIVACEIS TwV CWHATWY, X, Kal X3 yld TO
epwtnua A5 mpaypatomolouvtat £ oAokAnpou oto optldvtio emimedo.
Hpep. 2021

53. H opoyevig Aemtr, Acia paBdog OA tou oxnpatog 6 palag M = 8Kg kat pRnkoug L = 2m
givat apBpwpévn oto akpo tg O Kal UTopEl va oTpé@etal Xwpig TpIBEg yUpw amod oplldvtio
akAovnto aova Kabeto oto emimedo tou oxediou. H pdBdoog 1ooppormei depévn, oto AKPO TNG
A, amd katakopupo aBapég, pn €KTAtO vApa 1 To TMAvw AKPO TOU omoiou eival akAovnta
ocpévo oto . H paBdog kat 1o vijpa Bpiokovtal oto 010 Katakopuwo emimedo Kal n paBoog
oxnpatilel ywvia ¢ = 30° pye tnv optdovtia dieubuvon.

Emavw otn pdBdoo tooppomei ocwpa palag my = 4Kg, HIKpwY OlAoTACEWY, TIOU gival OEPEVO OE
10aviko eAatnplo otabepdc K Kat os aBapég Pn eKTatd vApd 2 Ta omoia sival mapdAAnAa otn
paBoo Kal Ta €mMAvw AKpA TOUg eival akAovnta otepewpéva (oxnpa). Xtn 6éon auth to

EAATAPLO €XEL TO PUOLIKO TOU PNKOG KAl TO owpa my Bpioketal otn B€on A, dmou OA = 0,5m.

vipa 1

A
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A1. YmoAoyiote tn dUvaun mou déxetat n pdBoog amd to vipa 1 oto Akpo tng A.

A2, Kdamola xpoviki oTiyun KOBetal To vApa 2 omote To cwpa my apxidel va eKteAsl amin
apHovIKA TaAdviwon, e otabepd emavagopd¢ D = K, emavw otn Asia pdBoo pe OAIKA
evépyela E = 2J. Tpdyte tn Xpovikn £€lowon TNG KIVNTIKAG EVEPYELAC TAAAVTWONG TNG My WG
TIPOG TO XPOVo. Oswpnote t = 0 TN XPOVIKNA OTIYHN TOU KOBETAL TO VAHA Kal BETIKN opd amd
to A pog to O.

Katd tn diapkela tng TaAdvtwong tou cwpatog palag my 0eUTtePO PIKPO cwpa palag m; = my
Tou €KTOEeUETAl amO To AKpo A TG paBOou, GUYKPOUETAL KEVIPIKA EAACTIKA (akaplaia) e To
owpa palag my, €xovrag akplBwe mpLy TNV Kpouon He To cwpa palag my, tTaxutnta PETPOU Uy,
mapdAAnAn otn paBdo Pe Popd TPOG Ta EMAVW. Tn OTIYHN AUTA TO CWHA My €XEL ATTOUAKPUVON
X1, OTOU X; < 0 (To cwpa palag m, YETA TV Kpouon amopakpuveTat).

A3. Na Bpebei n amopdkpuvon x; WOTE TO CWHA My APECWG HETA TNV Kpouon va eKTEAEL amAn
APHOVIKN TAAAVTWON HE TO PEYIoTo duvato TAATOG.

A4, Av divetal mwg To VEO TMAATOG TaAdvtwong tTng cwpatog palag my wooutat pe 0,4m,
UTTOAOYIOTE TNV TaxuTnTa U, ToU cwHatog palag m,.

H pdBdog mapapével o€ looppomia o OAN tn OIAPKELA TOU Palvopévou Kat divovtat: np30° = %,

0 _ V3 . , _ m
ouv30” = = Katn emraxuvon mg Baputntag ¢ =10 =z
Emav. Hpep. 2021
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