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A. Epwtnoeig MoAAanAng EmAoyng

1. H povadda pétpnong tng otpopopung givai

m- n_ m

a. 1kg- s . B. 1kg- s* . Y. 1kg-m 5. 1kg- s
Eomep. 2003
2. la va (oopponei €va apxikd akivnto OTEPEO OwWHa OTO OMOoI0 ackouvtal MOAAEG

opoEMinEDEC OUVALEIC, Ba MpENEl
d. N CUVICTAPEVN TwV GUVAHEWY TTOU AoKOoUVTAl 6TO CWHA va €ivatl PndeEv.
B. TO aAyeBpIkO ABpoLloHA TWV POTIWY TWV GUVAUEWY Va €ival PnoEv.

Y. N OUuVIoTapéVN TwV OUVAHEWY Kal To aAyeBplkod abpolopa twv pomwy Twv SUVAUEwY va
givat pndgv.

0. n ouvictapévn twv OUVAPEWY va gival ndév Kal To aAyeBplkd abpolopa Twy pomwy Twv
Ouvdpewy S1aYopo Tou PINOEVAG.
Opoy. 2003

3. Edv n otpogopun €vog cwuatog Mmou MEPICTPEPETAl YUPpw ano otabepd afova mapauével
otabepn), TOTe N CUVOAIKN EEWTEPIKN PO MAVW OTO OWHA
a. €ivat ion pe to Pndév. B. eival otabepn Kat Oidpopn Tou PNdevoG.
Y. au€avetal pe to xpovo. 0. MELWVETAL PE TO XPOVO.

Enmav. Eomep. 2004

4. 'Eva oteped owpa MEPICTPEQPETAl yupw amo otabepo déova. Av n ywviakn taxutnta
MEPIOTPOPIG TOU OWHATOG UTTOOITTAACIACTE(, TOTE N KIVNTIKY TOU EVEPYela Ba

d. UTIOTETPATAACIACTEL. B. umOOUTAACLACTEL.
Y. TETPATAACLACTEL. 0. Tapapeivel ageTaBAnTN.

Opoy. 2004
5. AvBpwrog Bpioketal mavw oTNV EMIQPAVEIAQ KAl KOVTA OTO KEVIPO 0pI{OvTiou JiOKOU TToU

MEPIOTPEPETAl PE ywvIaKD Taxutnta w; yupw amo aéova KAOETO OTO KEVIPO Tou. AV 0O
avlpwmog PeTakivnBei otnv mepipépela tou Jiokou, TOTE N ywvIakn Tou Taxutnta w, 6a gival

a. w;= w;. B. w,> w;. Y. W;< Wy 0. w,=0.
Eomep. 2005

6. Tpoxog aktivag R kuAistal xwpic va oAioBaivel o€ opilovtio eninedo. Av U, n taxutnta tou
TPOXOU AOYw HETAPOPIKNG Kivnong, TOTE N Taxutnta Twv ONUEIWY TNG MEPIPEPEIAC TOU TPOXOU
OV améexouv amo 1o £0apog¢ anootaon ion e R, €xel UETPO
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a. Ugn. B. 2u.n. y. O. 0. \/Eucm.
Emav. Hpep. 2005

7. H povada pétpnong tng otpopopung oto cuotnua S.1. givai

mZ

m m
kg — kg—- kg —
s sT 5T, 3. 1J.s.

a. 1 B. 1

Y. 1
Opoy. 2005

8. H mepiodog mepiotpopnc tng 'ng yupw amd tov aova tng gival otabepr). Auto opeiAstai
OTO0 OTI N EAKTIKN duvaun mou Oéxetal n I'n and tov ‘HAlo

a. Onploupyel otabepn pomn wg TPog Tov afovd Tng.

B. Odnpoupyei PNOEVIKNA POTIH WE TTPOG ToV Afovd TnG.

Y. €xelLtn Slevbuvon NG EQATTOPEVNG OE £va onpeio tou lonpeptvou tng 'ng.

0. £€xel TéTolo PETPO Tou dev emnpealel Tnv mepLoTpo@n tneg ng.

Opoy. 2005

9. Mia opaipa kuligtal xwpic oAicOnNon KIVoUUEVN KATA UNKOG KEKAILEVOU ETUMEOOU (apXIKd
QVEPXETAl KAl 0TI CUVEXELA KATEPXETAl).

a. O pubudg petaBoAng tng OTPOWOPHNG TNG WG TPOG Afova Tou OLEPXETAL ATO TO KEVIPO
padag tng petaBaAAstat.

B. H gopd tou diaviopatog tng oTatikng TpBAg mapapével otadbepn.
Y. H ¢opd tou diaviopatog tng YWwVIAKAG EMTAXUVONG PETABAAAETAL.
6. H @opd tou Slaviopatog tng YWVIAKNAG TaxUtntag mapapével otabepn.
Emav. Hpep. 2006

10. H padBdog tou oxnuatog éxel unko¢ L kal pmopei va otpépetal yupw anod aova mou
Oiépxetal ano 1o péoo ¢ O kai gival KABETO¢ o€ autr).

O

-
]

H porn tng duvaung F wg mpog to onueio O €xel UETPO

L L L
F.—. F.Ecrva. F.—nuep.

a. 0. B. 2 Y. 3. 2
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Opoy. 2007

11. H pdBdog¢ tou oxnuarog gival aBapn¢ kai ol pale¢ m améxouv e€ioou amo tov daéova
MEPIOTPOPIIG.

m m

Av n andotaon twv palwv ano tov aéova MePIoTPOPNS UMOOITIAAcIacTel, N pomnr adpdvelag tou
ouoTHUAtog

a. tetpamAacialerat. B. ourAacidletat. Y. umodimAactialetat. 0.
umoteTpamAactaletat.

Emav. Huep. 2007

12. 2tn otpoikn Kivnon to aAyeBpiko dBpoioua twv EPywV TwV POonwy Twv OUVALEWY, TIOU
ackouvtal oto owya givai
d. (00 pE TN PETABOAR TNG KIVNTIKAG EVEPYELAG TTEPLOTPOPHG TOU GWHATOG.
B. {00 pe TN PETABOAR TNG OTPOYOPHNAG TOU GWHATOG.
Y. mavta 0etiko.
4. avtioTpOPws avaAoyo TG GUVOALIKNAG SUVALNG TTOU ACKEITAL 0TO Cwd.
Emav. Huep. 2008

13. JTeped owpa MEPICTPEPETAl yUpw amo otabepo aéova, pe ywviakn taxutnta w. Av
OIMAAcIacTei N ywvIakn tou taxutnta, TOte N KIVNTIKN TOU EVEPYEIQ
a. pével n i0wa. B. OdwmAacialetat. Y. tetpamAacialerat. 0.

oktamAactaletat.
Eomep. 2009

14. [a va 1copponei €va oTePED owpa, apkel
d. N oUVICTApEVN TwV GUVAHEWY TTOU evEPYOUV TIAVW TOU va eival ion e pndeEv.
B. N CUVICTAPEVN TWV POTIWY TWV GUVAUEWY TTOU EVEPYOUV TIAVW TOU va ival ion e pndeEv.

Y. N GUVIOTAMEVN TwV OUVAUEWY KAl N CUVICTAHEVN TWV POTIWV TwV OUVAHPEWY TIOU EVEPYOUV
TAavw Tou va ivat ion pe pnoegv.
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6. Tto £pyo tou BdApoug tou va gival ico pe PndEv.
Opoy. 2009

15. To PETPO TNG OTPOWOPUIG L EVOG OTEPEOU GWLATOG TIOU MEPICTPEPETAl YUpw amno aéova e
ywviakn taxutnta w Kai pomnn adpavelac |, w¢ mpocg tov idlo afova nepiotpoPnic, givai

a. Pw. B. l.w. Y. o2 5. Vio
Eomep. 2010

16. H pomn adpdvelag €vog OTEPEOU OwWUATOG WG MPOG déova MEPICTPOPIS
a. €ivat dlavuopatikéd péyebog.
B. €xel povada pétpnong to 1N-m, oto S.I.
Y. Oev e€aptatal and tnv 6£on tou dova mMePIoTPOPNG.
0. ekppalel Tnv adpdveld TOU OWHATOG OTNV TEPLOTPOWIKN Kivnon.
Emav. Hpep. 2010

17. YAkO onueio padag m kai taxutntag v Kiveital o€ mepipepela opt{oviiov KUKAOU aktivag r,
OMw¢ OTO OXNa. 7

= v

m

s

z

H otpogopun tou UAIKOU onugiou w¢ mpog tov déova zz ', o omoio¢ JIEPXETAl amod TO KEVIPO
TG KUKAIKNG TPOXIAC Kal gival KABETOC OTo EMIMEDD TNG
a. €ivat povopetpo péyedog.
B. €xel pétpo mur.
Y. €ivat diavuopa Kat £xel dleubuvon Kabetn otov afova zz”.
0. £xel povada to Kg-m .
Emav. Eomep. 2010

18. 'Otav éva ocwua ekTeAEi opaln oTpoQIKn Kivnon, TOTE N YwVIakn Tou
a. taxutnta aufavetal. B. taxutnta pével otabepn.
Y. €mrtaxuvon audavetal. 0. emMTAXUVON HEWVETAL.
Opoy. 2010

19. H Aentn opoyevng pdBoog tou oxnuatog £xei pomn adpaveilag lq, 1y, 15, 1, wg mpog toug
napdAAnAouc déoveg €, €, €;, £,aVTioTOIXA, OTIWC PAiVETAl OTO OXNaA.

| €, g, £, g,

I

|
|
T
1
|
1

6

|

|

i

1

|
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H pikpotepn pomn adpdavelag givat n

a. /. B. I, Y. L. 0. I,
Emav. Huep. 2011

20. Jteped owpa OTpEPETal yupw amo otabepo afova mou OIEPXETAl amo TO KEVIPO padag
tou. H ywviakn taxvutnta (w) petaBaAAstal ye 1o xpovo (t), onwc oto oxnua.
wWa

H ouvioctauévn twv pomwy mou ackouvtal 6To owHa

a. eivat pndév tn XPoVIKA oTiyun t;. B. eival otaBepn Kat diagopn Tou
HNOEVOC.
Y. €ivat otaBepn Kat ion pe to pndeEv. 6. aufavetal pe to Xpovo.

Emav. Huep. 2012

21. Av éAiwvayv ol moAikoi mayot kai avéBaive Aiyo n otabun tng 6dAacoag, t0te
da. n otpo@oppn NG 'Ng wg mpog Tov dfova meplotpong tng Ba aufnbei, evw n pomn
adpaveldg tng wg mpog tov idlo dfova Ba mapapeivel otabepn.
B. n otpowopun NG NG wg mMpog Ttov dfova TMEPLOTPOYPNG TG Ba mapapeivel otabepn, evw n
pot adpdvelag tTng wg mPog Tov idlo afova Ba augnbei.
Y. N otpo@oppn TG g wg mpog Tov afova meploTpo@ng Tng Ba mapapeivel otabepr, evw n
potn adpAvelag tng wg mpog Tov idlo afova Ba pelwdel.
0. n otpowoppn NG 'Ng wg mMpog Ttov afova mMePLOTPOPNG TNG Ba pewwbdel, evw n potn
adpdAvelag tng wg mpog tov idlo afova Ba mapapeivel otabepn.

Opoy. 2012

22. 2t €va apxika akivnto OTEPED OWLA acKoUVTAal OUOETMEOEG OUVALEIG ETOI WOTE AUTO va
5
EKTEAEI POVO €mITaxuvouevn UETaQopikn kivnon. a tn ocuviotauévn twv Ouvduewv Y. F

ToU TOU ackouvtal Kai yia to aAyeBpiko dBpoloua twv pomwy 2T w¢ MPOG OMoIoONTIOTE CNUEIO
TOU, (OXUEL:
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a. YF=0, 3t=0. B. YF=0, 3r= 0.
Y. F= 0, 3T =0. 5. YF=0, 5= 0.
Huep. 2014

23. Eva pnxaviko OTEPED MEPICTPEPETAl YUpw amod akAovnto déova MePIOTPOPNG. Av
OIMAAoIacTei N OTPOWOPUR TOU OTEPEOU, Xxwpic va aAAdéel B<on o aovag MepPIoTPOoPNC yupw
amo Tov OMoio OTPEPETAl, TOTE N KIVNTIKN TOU EVEPYELQ
a. Tapapével otabepn. B. umodumAactdaletat.
Y. OumAactdleta. 0. tetpamAacialetat.

Emav. Huep. 2014

24. Katad tn otpo@IKi Kivnon £vO¢ oTePEOU yupw ano otabepo aéova
a. n Otelbuvon tou 6lavuopatog TNG OTPOWOPUNRG TOU OTEPEOU UETABAAAETAL.
B. OAa ta onpeia Tou oTEPEOU €XOUV TNV 0lA YPAHUIKA Taxutntd.
Y. KaBe onpeio tou otepeol €xel YwvIaKh taxutnta avadoyn HE TNV amootach Tou amo tov
agova mepLOTPOPNG.
6. Kabe onpeio Tou oTEPEOU €XEL HETPO YPAUHIKAG TaxUTNTAG avaAoyo HE TNV AmootacH Tou
amo tov afova MEPIOTPOPNG.
Opoy. 2014

25. ‘Eva oteped owpa mepPIoTpEQETal yUpw amo akAovnto aéova. Eav dimAaciaotei n
oTpoopun Tou, Xxwpic va alda€sl o afovag mMeEPIOTPOPNS YUpw amo ToV OMmoio auto
MEPIOTPEPETAl, TOTE N KIVNTIKN TOU EVEPYEIQ
a. mapapével otadepn. B. umodumAactaletat.
y. OurAacidletat. 0. terpamAactaletat.

Huep. 2015

26. H ywviakn emtaxuvon VoG opoyevoUg OiOKOU TTOU OTpEpETal yUpw amo otabepo déova,
oV OIEPXETAI ATIO TO KEVTPO TOU Kal £ival KAOETOC oTo £MiMedO ToU, £ival avdAoyn
a. Me ™ pomn adpdavelag Tou 0ioKOU wg TPOg ToV afova TEPIOTPOYNG.
B. pe tn pdala tou diokou.
Y. M€ TNV aktiva tou O6icKou.
6. € TN pOTN TOU AoKE(Tal 0To Oi0KO.
Opoy. 2015

27. ‘Evag Oiokog otpépetal yupw amo aéova mou OIEPXETAl amd TO KEVIPO TOU Kal Eivai
KABeToC OTO £€mMined0 tou. H Tiun tnNg ywviakng taxutntag tou O0iCKOU OE ouvaptnon HE Tov
XpOvo Maplotavetal oto Oldypaya Tou mapakdtw oxnparog.

L A
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Mota ano ti¢c mapakdtw MPOTACEIC ival N owoTh;
d. To PETPO TNG YWVIAKNAG EMTAXUVONG AUEAVETAL OTO XPOVIKO SlAcTnpa amo t, £wg t,.
B. To HETPO TNG YWVIAKAG EMTAXUVONG TN XPOVIKA OTyun t; €ival PIkpoteEpo amd To
HETPO TNG YWVIAKAG EMTAXUVONG TN XPOVIKA OTlyHn t,.
Y. Tn XpoVIKA OTlydn t; N ywviakn emrtaxuvon givatl BsTikn.
0. To Oldvuopa TG YWVIAKNAG EMTAXUVONG TN OTyHn t; €xel avtiBetn kateuBuvon amd tnv
KATEUBUVON TIOU €XEL N YWVLAKA EMITAXUVON TN XPOVIKN OTYHR &,.
Huep. 2016

28. Xopeutpla mePIOTPEQPETAl XwPIC TPIBEG £xovtac ta xépla tng amAwpéva. ‘Otav n
XOPEUTPIa Kata tn OIAPKELA TNG TEPICTPOPG CUUTITUCOEL TA XEPIA TNG, TOTE
a. n pom adpdveldg tng wg MPoG Tov aova TePLoTPOPnG auEdvetat
B. n otpoopun TNG WG MPOG Tov Afova TMEPLOTPOPNG TNG EAATTWVETAL.
Y. N OUXVOTNTa TEPLOTPOPNG auEdvetal.
0. n mepiodog mapapével otabepn.
Huep. 2016 (maAatou tumou)

29. Mia abAntpia tou KaAAITexvikoU matival MEPICTPEPETAl, XwpPIic TPIBEG, €xovtag ta
xépta tn¢ oe ouumntvén. Otav n abAntpla, Katd tnv MEPICTPOPN TNG, AMAWOEL TA XEPIA TNG OF
opilovtia Bon, toTE
da. N oTPOWOPUN TNG HELWWVETAL.
B . n otpogopun TNG aufavetal.
Y . N OUXvVOTNTA TMEPLOTPOYNG TG augavetat.
0. N oUXVOTNTA MEPIOTPOWPNG T NG HELWVETAL .
Emav. Huep. 2016

30. 2t €va apxikd akivnto oTEPEO owpa ackeital otabepn pomn, onote apxilel va Kiveital.
Tote
d. TO OTEPED OWHA EKTEAEL OJAAR OTPO@IKNA Kivnon.
B. TO PETPO TNG YWVIAKAG EMTAXUVONG TOU CWHATOG QUEAVETAL CUVEXWG.
Y. TO HETPO TNG YWVIAKAG EMTAXUVONG TOU CWHATOG ival oTabepd.
6. N OTPOYOPN TOU CWHATOG eival otabepn.
Opoy. 2016

31. O opoyevng 0iokog Tou oxnuatog loopponei o€ Agio opi{ovtio danedo.
Kamota xpovikn otiyun ackoUue otov 0ioko {eUyo¢ OuvAUEwY, OTIWG PAiVETAL OTO OXNHA.

; F
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H kivnon tou diokou eivai

da. HOVOo oTPO@IKN HE oTabepn ywviakn taxutntd.
HOVO HETAWOPLKN PE oTabepn Taxutntd.

HOVO OTPOWIKN HE OTABEPN YWVIAKI EMTAXUVON.
HOVO HETAWOPIKA PE OTABEPN EMTAXUVON.

X ®

Emav. Hpep. - Opoy. 2017

32. To opilbvtio oUoyeVEC OTEPEO Tou 2xnuato¢ 1 gival opBoywvio mapaAAnAsmninedo kai
UTIOpEi va meplotpapei KABe Popa yupw amo ToUG Katakopupous mapdAAnAouc daéoveg €, N €,
N €; N &4, € TNV i01a 0TABEPN ywvIakn Taxutnta w.

&€ £
54 €3 2 1

4 32
xnua 1

To UETPO TNG OTPOWPOPUNG TOU OTEPEOU EXEl TN MEYAAUTEPN TIUN TOU OTAV TO OTEPED OWHA

MEPICTPEPETAl yUpw amno tov aéova

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

33. Mia ano tig povddeg PETPNONG TNG OTPOWPOPLNG TWY OTOIXEIWOWY CWHATIOIWY OTO OIEBVEG
ovotnua povadwv (Sl) givai
a. J-sh B. J-s. Y. kg-m?/s?. 0.
kg-m/s2.

Emav. Hpep. - Opoy. 2019

34. Opil6vtiog 0ioKOG OTPEPETAl yUpw amo Katakopupo otabepo aéova mou OIEpXETal ano to
KEVTPO palag tou Kai gival KABeTog o€ autov.
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H otpopopun L tou diokou petaBdAAstal e to
Xpovo, Onwc aivetal oto JImAavo oxnua.
H ouvioctauévn twv ponwv Twv OUVAUEWY TIOU
ackouvtal oto 0ioKo
a. eival otaBepn Kat ion Pe T0 PNoEy.
B. eival pndév tn Xpovikn oTiyun t;.
Y. augaverat pe to xpovo.
0. eival otabepn kat diagopn Tou PNoEVAG.
Emav. Hpep. - Opoy. 2019

35. ABAnTi¢ twv kataducswv amod Batnpa, Kata@EépPVvel va KAVEl APKETEG TIEPICTPOPES OTOV
agpa péxpt va Boutnéel oto vepo. Auto yivetai OI0TI
a. O€XeTal Tn pomn Tou Bapoug Tou.
B. peTABAAAETAL N GTPOYOPWN TOU.
Y. HEWWVEL TN pomr adpaveldg Tou cUPTTUoooVTag tTa dKpa TOU, WOTE VA AUENOEL TN YWVIAKN
Taxutnta TNG MEPIOTPOYPNG TOU.
0. dlatnpeital n pNxavikn Tou EVEPYELd.
Huep. (maAaid ocuotnua) 2020

36. 'Eva oteped owpa apxikd mapapével akivnto, Xwpic va tou ackouvtal ouvduels. Kamoia

XPOVIKN OTIyur] ackoUue OU0 OUVAUEIG E, Kat 1?2 oto owpa. lNa va ekteAéoel T0 owpa Povo
OTPOPIKN Kivnon, ol OUVAUEIC auTéEG Ba MPETEL
d. va sival KaBeteg peTagu Toug.
B. va €xouv pn ouveuBelakEG TAPAAANAEG OlEUBUVOELG, avTiBETEG POPES Kal dvioa péTpa.
Y. va Bpiokovtat otnyv idla gubeia kat va givat avtiBeTeg.
0. va €XOUV Un CUVEUBELaKEG TAPAAANAEG OlEUBUVOELG, avTIBETEG POPEG Kal ioa pETPA.
Emav. Huep. - Opoy. 2020

37. ‘Eva otepeo owpa apxika akivnto, O€xetal Povo 2 OUVAUEIG TV E, Kal tv 1?2, mou €ivai
avtiBeteg kal Oev €xouv Tov i0lo popéa. To mapandvw owua
a. Ba mapapeivel akivnto.
B. Oa ekteAéoEL HOVO OTPOWIKA Kivnon.
Y. 6a ekteAéoel pOVO PETAYOPIKA Kivnon.
0. Ba ekteAéoel GUVOETN Kivnon ToU AmoTEAEITAL AT Jid PETAPOPIKN KAl Hid OTPOWIKA.
Emav. Hpep. - Opoy. (maAaid cuotnua) 2020

38. Movdoda pétpnong tng pomrc adpavelag oto OlBVEC ouotnua povaowv givai
a. 1kg. B. 1kgm/s?%. Y. 1kgm?. 6. 1Nm.
Opoy. (maAaidé cuotnua) 2020

39. H ywwviakn €mTAXUVOn €VOC OTEPEOU OWUATOC, TOU EKTEAE( opaAd petaBaAAduevn
OTPOPIKN Kivnon yupw amno otabepd afova mepIioTpoPng
a. €xel Oleubuvon KAbetn otov afova mEPLOTPOYPIG.
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B. £xel katelBuvon avtiBetn amd tnv KatevBuvon tou dlavUopatog tng HETABOANRG TNG
YWVIAKAG Taxutntac.
Y. €xeL kateuBuvon 0la pe tnv KateuBuvon tou Olavuopatog tng HETABOANG TNG YWVIAKAG
taxutntag.
0. €éxel karelBuvon 0la pe TNV KateuBuvon tou OlavUcHATog TNG APXIKAG TOU YWVIAKAG
taxutntag.

Huep. 2021

40. O opoyevric Jiokog Tou oxnuato¢ Bpioketal akivntog mavw o€ Agio optdovtio 0Anedo L€ TO
EMIMEDO TOU KATAKOPUPO. A

MAEIO

R
Aokwvtag oto KEVTIpo palag tou otabepn opidovtia duvaun F, oto €mninedo tou JicKou, auto
amoKtd EMITAXUVON ETPOU QA.,. TO WETPO TNG EMTAXUVONG TOU onuegiou A mou eival
avTIOIaUETPIKO LIE TO ONUEIO EMAPNG Tou OiOKOU UE TO £0a@og KABE XPoVIKN otiyun gival

a. 2a.,. B. 0. Y. Qo 3) 2.
Huep. 2024

41. Opoyevng KUAIVOPOG avépxetal eIBPAadUVOLEVOG O KEKAIUEVO ETMEDOD. Z€ KATIOIO ONUEIO
TOU ETIMECOU OTALATA KAl OTN OUVEXEIQ KATEPXETAl EMITAXUVOUEVOC MAVW OE auto. Av o€ 0An
TN OldPKELa TNG avooou Kal TN KaBooou OTo KEKAIUEVO EMITEDO 0 KUAIVOPOG EKTEAEI KUAION
Xwpic oAioBnon kai o aovag MePIOTPOPNS TOU TAPAUEVEI CUVEXWGS 0pIdOVTIOC, TOTE:
d. n TaxutnTa Tou KEVTPoU padag tou KUAIVOPOU €XEL CUVEXWG TNV i0la KateuBuvon.
B. n ywviakn €mMTAXuvon Tou KUAIVOPOU €XEL GUVEXWG TNV i0la Kateubuvon.
Y. N ywviakni taxiutnta Tou KUAIVOpOoU €XEL CUVEXWC TNV 0la Kateubuvon.
0. N EMTAXUVON TOU KEVTPOU PAlag Tou KUAIVOPOU €XEL KAtd TNV KaBodo avtifetn kateubuvon
amo autn Tou €XEL KAtd TNV avodo.

Emav. Hpep. - Opoy. 2024

42. H otpowopun evo¢ ouoTAatog cwudtwy O0ev petaBdAAstal otav
d. N oUVICTAPEVN TwV GUVAHEWY TTOU acKouvtal 6To cUoTNHA Eivat pndeEv.
B. TA cWPATA KAVOUV HOVO TIEPIOTPOWPIKNA Kivnon. .
Y. Ol a€oveg MEPLOTPOPNG TWV CWHATWY Eival otadepol.
0. TO aAyeBpIkO ABpolopa TWV POTTIWYV TWV EEWTEPIKWY OUVAHEWY €ival Pnoév.
Huep. 2026

43. To UOIKO EYeBOC TNG pomi¢ plag duvaung oto cuotnua S.l. Yetpiétal os:
a. kg-m. B. N-m. Y. N/m. 6. kg:m/s’.
Emav. Huep. - Opoy. 2026
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B. Epwrtnosig avtiotoixiong

1.  Na ypayete oto TETPAOIO 0AG TA PUOIKA PEYEON amo t ZTAAN | Kat 8imAa og kabéva tn
povada tng ZtAAng Il mou avtiotowxei 6' auto.

Ztiin I Zinin II

Mnroc #luatog rad/s®

Twviazn enitdyvvon | N-m

Pon1 évvaung m
Ooum . 2
ke 1
ZToOoqQOQuUY _
r 1 Kg- %
- Opoy. 2002
s

. EpwTtnoeig cUUMANPwonNG KEVOU
Na ypdyete oto te€TPAdIo oag 1o ypdupa tng mpotaong Kai OinAa tn AEEn mou T CUUTANPWVEL
owoTd.
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1. To aAyeBplKO ABPOIOHA TWV .eevvrerrernnennnennn. mou Opouv C© €va otePEd Tou
TMEPLOTPEPETAL YUpw amd otabepd afova, eival ico pe TNV aAyeBpilkn TR TOoUu pubpou
HETABOANG TNG GTPOYOPHNG TOU.

Huep. 2002

2. Edav n ouvoAikn g€wTteplkn pomn o€ £va cUOTNPA CWHATWY gival Pndév, TOTe n PETABOAN
NG OAIKNG OTPOWYOPHNAG TOU CUCTAMATOC Eival ...........

Emav. Huep. 2003

A. Epwtnosic Zwotou - AdBoug

Na xapaktnpioste oto TETPAOIO 0ag TIC MPOTACEIC TIOU akoAouBouv pe 10 ypdupa X, av gival
OWOTEC N UE TO ypaduua A, av gival Aavlacuéveg.
1. a. ‘Otav évag akpoBATNG TOU TEPIOTPEPETAL OTOV AEPA AVOIEEL TA AKpaA Tou, auEdvetal n

YWVIAKN Taxutnta mepLoTPoPnG Tou.

B. XTn pETA@OPIKN Kivnon €vog cwpatog KABe xpovikn oTiypn OAa ta onpeia tou €xouv Tnv

i0la taxutnta.

2. H ywviakn emrtaxuvon €vog oTeEPEOU CWHATOG TOU TEPLOTPEPETAL YUpw amd otabepd

agova eival avaioyn mPog TN CUVOAIKN EEWTEPIKN POTIN TTOU ACKEITAL OTO CWHA.

3. Av n oTpo@oppn €VOG OTEPEOU CWHATOG TAPAUEVEL 0TABEPN, TOTE N CUVOAIKN EEWTEPIKN
POTIN) TTOU ACKE(TAl 0TO CWHa sivat PUnoév.

4. H otpogopun €vOog otePeoU CWHATOC TAapapével otabepn, av to aAyeBplko dbpolopua
POTIWV TwV GUVAHEWY TTOU ackouvtal 6’ auto sivatl dtdgopo tou PndeVOG.

5. H pomi adpdvelag ekppalel Tnv adpdavela otn PETAPOPLKN Kivnon.
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6. H pomn lelyoug Suvapswv eival idla wg mPog OMolOOATIOTE CNHEID Tou EMMESOU TIOU
opilouv.

7. Katd tn otpo@Ikn Kivnon £vog cwuatog ...

a. OAd Ta onpeia Tou cwpatog £€xouv tny ida Taxutnta.

B. kdBe onpeio TOU CWHATOG KIVETAL PE YPAMUIKN TAxUTNTA U = wr (W N YWVIAKA Taxutntd, r
n

amooTacn Tou onpeiou amo tov afova mePLOTPOPNG).

)]

cm

=
Y. KABe onpeio Tou ocwpatog €xel ywviakn taxutnta R (u,, n TaxUTnTa Tou KEVTpou
padag, R n amdotacn tou onpeiou amd 1o kévrpo palag).
4. n 0levBuvon Tou AlavUopaTog TNG YwVIakNng taxutntag JetaBAAAsTat.

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

9. ‘Evag abAntig KatadUcewy, KabBwg TEPIOTPEPETAL OTOV AEpd, CUUTTUCCEL T AKpd Tou. Me
TNV TEXVIKA AUt au€avetal n ywviakn taxdtntd mEPICTPOPNG Tou.

10. a. Otav n ouvictapévn SUvaun TOU ACKE(Tal O £va oTEPED owpa eivat undév, TOTE TO

OWHA €XEL TAVTOTE PNOEVIKN YWVIAKN EMTAXUVON.

B. H pomi adpdavelag evdg otepeoU owpartog eivat ave€dptntn amd tn Béon tou afova

TIEPIOTPOYPNG TOU.

11. H pomn adpdvelag evog ocwpatog otabepng palag €xel mavta tnyv idwa Tyn.
12. 'Otav o @opéag tng OUvaung, n omoia ackeital o€ éva eAeUBepo oteped cwpa Ogv

OLEPXETAL ATTO TO KEVTPO PAlag Tou, TOTE TO CWHA EKTEAEL HOVO PETAPOPLKN Kivnon.

13. AV 1 OUVOAIKKN €EWTEPIKN POTI TOU ACKE(TAlL Of €va oUoTnPAa owHdtwv gival ion pe

HNOEV, N OAIKN OTPOYOPHN TOU GUCTAHATOC HETABAAALTal.
14. Ta Olaviopata Tng YWVIAKAG Taxutntag @ kal Tng YwVIAKAG mtdxuveng *  éxouv

mavta tnv idwa katsuduvon.

15. H pomn adpdvelag evog otepeol Ogv e€aptdtat amod tn 6€on Tou afova mEPLOTPOYPG TOU.
16. H I'n €xel otpogoppn AdYw NG Kivnong tng yupw amoé tov ‘HAo.

17. 'Otav pla xopeutpla KAAAITEXVIKOU Tatival, ToU TEPLOTPEQPETAL, BEAEL va TEPLOTPAWEL
YPNYOPOTEPA CUUTITUCOEL TA XEPLA TNG.

18. H pomn adpdvelag ek@pdalel otn PETAPOpPIKA Kivnon 0,Tt ekppdlel n JAla otn OTPOYIKA
kivnon.

19. H pomn adpavelag eival HovopeTpo peyebog Kat £xel povada pétpnong oto S.1. to 1 kg-m.
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20. H pomn adpdavelag evog otepeol cwpatog dev eEaptdral amo tov afovag mePIOTPOPNG.

21. H pomn adpdvelag evog oTepEOU owHATOG ival Slavuopatiko Peyebog.

22. a. H pomn adpdvelag sivat Slavuopatiko peyeog.

B. H povada pétrpnong tou pubpoU HETABOANG TNG OTPOWOPHAG OTo cuotnua Sl eival to
Kg.m’

1 s’

23. H otpowopun sivat JovOpeTpo pEyeBOG.

24. H pomn {eUyoug Suvdapewy givat idla wg mPog OToLOORTIOTE CNEIO.

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

26. H pomn {euyoug duvapewy eivat idla wg TPog oToloOATIOTE CNUEIO TOU EMITEGOU TOUG.

27. Otav €vag actépag oupplkvwvetal Adyw Baputntag, n ywviaki taxutntd tou Adoyw
(OlOTTEPLOTPOPNG augavetal.

28. H pomn adpavelag ivat dlavuopatiko Peye0og.

29. To kévipo palag evog cwpatog pmopei va Bpioketal kat £€w amod To cwpa.

30. EAv n ouvoAkn e€wteplk pomn o€ €va oUCTNHA CWHATWY gival pndév, n OAWKN
OTPOWPOPHN TOU CUCTAHATOG AUEAVETAL GUVEXWCG.

31, OAa Tta onueia €vOg OWUATOC TOU EKTEAOUV HETAPOPLKN Kivnon €xouv tnv 0l
taxutnta.

32. Av n OUVOAIKN €€wteplkn pom 6’ £€va oUCTNUA CWHATWY eival Pndév, TOTE N OAIKN
OTPOWOPHUN TOU CUCTAHATOC TTAPAHEVEL OTABEPN.

2
m

kg.—
33. a. O pubuodg petaBoAng TNG OTPOWYOPUNG HETPLETAL OF s

B. e oTEPED CWHA TOU EKTEAEL OTPOWIKN Kivnon Kal To PETPO TNG YWVIAKNAG TOU Taxutntag
au€avetal, ta Olavuopata TG YWVIAKAG Taxutntag Kal tng YWVIAKAG emrtdxuvong eivat

avtippora.

34. H pomn adpavelag wg mpog afova VoG OTEPEOU EXEL TN MIKPOTEPN TIUA TNG, otav o dfovag
autog OEpxetal amd 1o KEvtpo paldag tou otepeou.

35. Movdda pétpnong tou pubuol PETABOARG TNG OTPOWOPHNG Eival Kat To1 N-m.

36. H pomn {euyoug duvapewy eivat idla wg mPog oTOLOGATIOTE ONUEIO TOU EMITEGOU TOUG.

37. XZe OTEPEO OWHA OCQALPIKOU OXNHPATOG TOU OTPEWPETAL WE OTABEPN YWVIAKNA Taxutnta
YUpw amo d€ova OLEPXOPEVO ATIO TO KEVIPO TOU LoxUel mavta XF= 0.

38. Ta umobBetikd oteped mou Oev Mapapop@wvovial, Otav Toug ackouvtal SUVAELG,
Aéyovtal Pnxavikd oteped.

39. Movada pétpnong otpo@opung oto Sl givat to1 N.m.s.
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40. Xe pa  PeTaBAAAOpEVN OTPO@IKN Kivnon otepeol owpaATog, Tta Olavuopdatda Tng
YWVIAKAG €MTAXUVONG KAl TNG YWVIAKAG Taxutntag £xouv mavta tnyv idla dieubuvon.

41. TpoxO¢ mMou KUAIETal Xwpig va oAloBaivel €Xel KIVNTIKA EVEPYELA, HOVO AOYW GTPOPLKAG
kivnong.

42. H yn €xel otpoopun Adyw mEPLOTPOPNG YUpw amd Tov afovda tng Kal Adyw TepLpopdg
yUpw amo tov nALo.

43. H pom {eUyoug Ouvdpewy gival 0l wg mPog OTOLOOATIOTE ONUEI0 TOU EMESOU TTOU
opifouv ot U0 OUVApELG.

44, a. Otav ol akpoBateg BEAoUV va KAVOuV TOAAEG OTPOWEG OTOV AEpd, GUUTITUGGOUV Td
XEpLla Kal Ta modld TouG.

B. H pomn euyoug duvapewy givatl n idla wg mPog oTolodNTOTE oniEio TOU EMITESOU TOUG.

45. H yn €xel oTpooppn HOVO AOYW TNG Kivnong tng yUpw amo tov NALo.

46. KuAvoplkO owpa KUAiETal xwpig va oAwoBaivel oe opilovtio emimedo. H taxutnta tou
onpeiou ema@ng tou KUAivopou pe To eminmedo €ivat ion pe TNV Taxutntd U, ToU KEVTPOU palag
Tou.

47. 'Otav €va modNAATO KLIVE(TAL TTPOG TO VOTO, N OTPOPOPHN TWV TPOXWY WG TMPOG Tov dfova
TMEPLOTPOPNG Eival €va OlAvuopa HE KAteuBuveon mpog TNV avatoAn.

48. H pomn adpdvelag €vog otePeoU CWHATOG eival OlavuopaTtiko péyebog.

49. a. H pomn adpdvelag e&vog otepeol  eival avefaptntn amd tn Béon tou afova
TEPLOTPOPNG.

B. Katd tn otpo@ikn Kivnon €vog owpatog OAa Ta onpeia Tou owpatog €xouv Tnv Ola
ywviakn taxutnta.

50. ‘Otav €vag actépag ocupplKvVwveTal, Aoyw Baputntag, n ywviakn taxiutntd tou, Aoyw

TEPLOTPOPNG, EAATTWVETAL.

51. H pomn puag duvapng F WG TPOG afova MePLOTPOPNG eival PndEv, otav o Yopeag Tng

ouvapng eivat mapdAAnAog otov dova mEPLOTPOPNG.

52. H kivnon €vog tpoxou Tmou KUAITal eival amotéAeopa tng EMAAANAIAG Plag HETAPOPLIKNAG Kal
HLAG OTPO@IKAG Kivnong.

53. To GUVOALIKO £€pYO0 TNG OTATIKNG TPIBAG 0TNV KUALoN Xwpig 0AioONnon €vog oTEPEOU CWHATOG
givat oo pe pnoév.

54. Xe éva poAOL pe OEIKTEG N YWVIAKN EMTAXUVON Tou AemToleiktn €ival otabepn Kat

Old@opn tou PndEVoG.
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55. Av o€ éva apxikd akivnto eAeUBepo oTEPed cwpa acknbei otabepn dUvaun tng omoiag o
(popEag OLEPXETAL ATO TO KEVTPO palag Tou, To cwia Ba meplotpagei.

56. ‘Otav ot¢ €va apxika akivnto Kal eAeUOEpo oTEPEd cwHa acknBei SUvapn Tou o YopEag
NG OLEPXETAL ATTO TO KEVTPO PALag TOU OTEPEOU, TOTE TO OTEPED CWHA OEV TTEPIOTPEPETAL.

57. ‘Otav €éva mMoOAAATO KIVETAlL TTPOG TO VOTO N OTPOWOPHN TWV TPOXWV TOU, WG TPOG TOV
afova mePLOTPOPNG TOUG, sival Eéva dlavuopa Pe KateuBbuvon mpog tn duon.

58. XTn WETAQOPIKN Kivnon £vOg oTEPEOU KABE oTIyUn OAA Ta onpEia TOU CWHATOG £€XOUV TNV
i0la taxutnta.

59. a. H ouvBetn kivnon otepeol ocwpatog Hmopsl va HeAeTNOsl wg emaAAnAia piag
HETAPOPIKAG KAl YLag OTPOYIKAG Kivnong.

B. H povada pétpnong tng pomig dUvapng wg mpog onueio i dova givat to 1 N/m.

60. H pomn leUyoug duvapewy eival idla wg TPOG OTOLOONTIOTE CNHEID TOU EMTEOOU TTOU
autég opidouv.

61. a. Av OUTAAGLACOUME TO PETPO KABEUIAG amo TIg U0 SUVANELG £vOg {eUyoug OUVAHEWY,
XWPIG va aAAAEOUME TNV ATTOCTACH TWV (POPEWY TWV OUVAUEWY, TOTE TO HETPO TNG POTIAG TOU
{eUyoug Twv duvapswy TeTpamAactaleTat.

B. H I'n éxel 1dlootpooppn (omv) e€attiag tng mePLOTPOYNG TNG YUPwW amod tov afovd tng.

62. Ta dwaviouata TnNG YwVIAKNG TaxXUTNTAg Kal TNG YWVIAKNG EMTAXUVONG €XOUV TTAvTd TV
i0la katsvubuvon.

63. Emeion n eAKTIkA SUvapn mou Oéxetal n 'n amo tov ‘HALo €xel popéa Tou SLEPXETAL ATIO TO
KEVTPO pAlag tng, n otpo@opun TnG Mg mapapével otabepn.

64. Av og éva eAeUBepo oTEPEd cwpa aoknBei {eUyog SUVAPEWY, TOTE TO CWHA Ba eKTEAECEL
ouvOetn Kivnon.

65. H pomn dUvapng givat to Slavuopatiko pEyeBog mou ek@padlel Tnv Lkavotnta tng duvapng
Va OTPEWPEL £va owWHd.

66. Av ot¢ £va apxikd akivnto oteped ocwpa aoknBei {eUyog SUVAPEWY, TO CWHA Ba EKTEAECEL

ouveetn kivnon.
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1. Aiokog maldlKAg Xapdg MePLOTPEPETAL TEPT KATAKOPUPOo dfova KABETO oTo emimedo TOU
OLEPXOHEVO ATIO TO KEVTPO TOU Birvnr N
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2to Oioko Oev aokeital kKapia e€wtepikn OUvapn. ‘Eva maldi petakiveitat amd onpeio A tng
TEPUPEPELAG TOU OIOKOU OTO ONpEio B TANGIESTEPA GTO KEVTPO TOU.
A. Tote o diokog Ba meploTpEPeTal:
a. mo apyd B. mo ypriyopa.
B. Na aitloAoynoete TNV anavinon oag.
Huep. 2002

2. XZT0 OXNHA QAiVETAL OE TOMNA TO cUCTNHA OUO OHOAEOVIKWY KUAIVOpwWY e aktiveg Ry, R, HE
R,>R, mou pmopei va meploTpEéPeTal xwpig TPIBEG yUpw amd oplloviio afova, o omoiog
CUUTITITEL JE TOV KATA PAKOG A€ova CUPHETPIAg TwV KUAIVOpwWY.

w I B w

E€attiag twv iowv Bapwv w mou Kpépovtatl amd toug dUo KUAivapoug, Twe Ba meploTpagei To
oUoTNua;

d. cUP@WVA HE TN QOPA TEPIOTPOPNG TWV OELKTWY TOU poAoyloU
B. avtiBeta mpog tn Yopd MEPLOTPOPNG TwWV OEIKTWY TOU POAOYLOU.

Na OIKaloAOyNoETE TNV anmdvtnon oag.

Opoy. 2002

3. KaAAwtéxvng tou mratival meploTpEéPeTal yUpw amod Tov afovd Tou, Xwpig TpBEG. ZTnv apxn
0 KAaAAITEXVNG EXEL TA XEPLA ATTAWHEVA KAl OTN CUVEXELD TA CUUTITUGOEL.

A. O KAAMTEXVNG TIEPLIOTPEWPETAL TILO YPNYOPA, OTAV EXEL TA XEPLA:

a. amAwpéva B. ouvemtuypéva.

B. Na OlkaloAoynoete tnv andvinon oag.
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Huep. 2003

4. Na e€nynoste ylati n xpovikn SIAPKELa TNG TEPLOTPOYPNGS TNG YNG YUPW AT TOV €AUTO TNG
nmapapével otadepn, OnAadn 24 wpeq.

Emav. Huep. 2003
5. Zteped ocwpa mepLOTPEPETAl YUPpwW amo otabepd aova pe ywviakn taxutnta w. Av n potmn

adpAvelag TOU CWHATOG WE TPOG ToV Afova TEPLOTPOPNG Tou eival /, va amodeifete OTL N
KIVNTIK €EVEPYELD TOU OWHATOC AOYWw TNG OTPOPIKAG TOU Kivnong OIveTal amd Ttn oxéon
I’

K= 2
Emav. Huep. 2003

6. AUo opoyeveig daktUAlol A, B Twv omoiwy To MAX0G €ival aUeEANTEO GE GXEON HE TNV AKTiva
Toug, £€xouv TNV 0 pala Kal aktiveg R,, Rz omou R,> Rg. Ot OakTUALOL TIEPLOTPEPOVTAL O
Kabévag yupw amo afova mou OLEPXETAL ATO TO KEVIPO TOUG Kal gival KABETOG oTo eMimedo
TOUG HE TNV 0l ywviakni taxutntd.

a. Molog amod toug 6U0 OAKTUAIOUG XL HEYAAUTEPN KIVNTIKN EVEPYELA AOYW TIEPLOTPOYPNG;
B. Na dwkaloAoynoete Tnv amdvtnon oag.
Opoy. 2003

7. 'Eva OHOYEVEG OWHA HE KAVOVIKO YEWHETPIKO oxnHpa KUuAietal, xwpig va oAcBaivel. H
KIVNTIKA EVEPYELD TOU GWHATOG AOYW TNG HETAPOPIKAG Kivnong €ival ion PE TNV KIVNTIKA ToU
EVEPYELA AOYW TNG OTPOPIKAG Kivnong yupw amod tov dfova mou mepvda amo 1o KEVIPO palag
Tou. A. To YEWHETPIKO GXAHA TOU CWHATOG Eivat:

a. ogaipa. B. AemTtOg OAKTUALOG. Y. KUALvOpOG.

B. Na aitloAoynoste tnv anavinon oag.
Emav. Huep. 2004

8. AaktUAlog Kal 6ioKog pe omr, n HAla tou oToiou Eival OPOYEVWG KATAVEUNHEVN, OTIWG OTO

oxnua, €xouv tnv idla pala kat tnv idla aktiva.

I Il R
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A. Av Iy Kat Iy ol pomrég adpdvelag tou GioKou Kal Tou OAKTUAIOU avtiotolxa wg mpog aSoveg
KABETOUC 0TO £MIMEAO TOUG TTOU OLEPXOVTAL ATIO TA KEVTPA TOUG, TL LOXUEL;
a. IAZ > IAK' B. IAZ < IAK' Y. IAZ = IAK'
B. Na attioAoynoste tnv andavinon oag.

Eomep. 2004
9. Tpelg opaipeg apeAnTEwy SlAOTACEWY TOU N KABe pia €xel tnv ida pala m, cuvocovtal

HETAEL Toug pe paBooug apeAntéag paldag Kat PnKoug L, 0mwe gpaivetal 6To oxnyd.

To oUotnua meplotpépetal o€ oplldvtio emimedo yUpw amd KATakopuyo daova mou OLEpXETal
amo pia amo TG opaipeg.

A. H pomn adpdvelag Tou cCUCTAPATOG WG TPOG AUTOV Tov afova eivat:

a. mL? B. 2mlL? Y. 3mL?

B. Na dikaloAoynoete thv andvinon oag.

Enmav. Eomep. 2004
10. Zwpa akivnto apxilel tn xpoviki otiyun t=0 va meplotpéetal yupw amo otabepo afova
HE OTABEPN YWVIAKN EMTAXUVON. Av Tn XPOVIKA OTIYHN t; N KIVNTIKA EVEPYEl AOYW TNG
TMEPLOTPOPNG €ivatl K; Kat Tn Xpovikn otiyun t,=2t, eivat K;, tote:
a. K, = 2K, B. K, = 4K, Y. K, = 8K,

Na OIKaloAOyNCETE TNV anmdvtnon oag.
Enmav. Eomep. 2004

11.  AUo opoyeveig KUKAIKOL OaktUAoL A, Kat A, P akTiveg R kat 2R, kuAiovtal o opllOvTio
emimedo pe oTabepEg YwvIakEG TaxUTnTeG 3w Kal w, avtiotolxd.

0 AGYOG TWV TAXUTATWY TWV KEVTPWY Halag Twv dakTuAiwy A, Kat 4,, givat
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3

3 1
a. 2 B. 2 y. 1.
Na OlkaloAoynoeTe TNV mMAoyn oag.

Opoy. 2004

12.  Auvo 0ot opildvtiot KuKAKoi Oiokol (a) kat (B) pmopoUv va oAwcBaivouv mavw o€
optlovtio opBoywvio tpamédl FTAEZ xwpig TpIBEG, OMwWG 0TO oXAd.

A E

o=

Apxikd ot dUo Oiokol eival akivntol Kal Tta KEVIpA TOUG améxouv idla amoctacn amo Tnv
nmAgupd EZ. '10eq otabepég duvapelg F pe dietBuvon mapdAAnAn mpog tig mAsupég AE kat 'Z
ackouvtal 6’ autoug. Xto dioko (a) n OUvapn acKeital mAavra oto onpeio A Tou OioKou. XTo
dioko (B) n duvapn ackeital mavta oto onpeio B Tou diokou.

A. Av o diokog (a) xpetaletal xpovo t, yla va @tdoel otnv anévavtl mAeupd EZ, evw o diokog
(B) xpovo tg, TOTE:
a. tc[ > tB B. ta = tg Y. ta < tB

B. Na atttoAoynioste TNV amavinon oag.

Huep. 2005
13. YmoB£toupe OTL KAIHATOAOYIKEG GUVONKEG EMBAAAOUY TNV PETAVAGTEUON TOU TANBUGHOU
™C NG mPog TIG MOAIKEG {WVEC.
A. H kivnukn evépyela Adyw mePLoTPo®nG tTnG 'ng yupw amoé tov afovd tng:
a. 0Oa peivel otabepn. B. Oa eAattwobei. Y. 6Oa au€nbsi.

B. Na aitloAoynoste tnv anavinon oag.
Emav. Huep. 2005

23
EmpéAcia: Mepk. MavayiwtonouAog-Oucikog www. merkopanas.blogspot.gr




Quoikn I Aukgiou OTIKWY ZTOUOWY Oéuata eetdoewv

14. Opoyevng o@aipa palag m kai aktivag R KUAietal xwpig va oAwcBaivel og optovtio
emimedo. H taxutnta tou KEvipou palag tng ogaipag eivat u.,. H pomi adpdvelag tng opaipag
2

wc TPOC GEova Tou SIEPXETAl amod To KEVIPO Palac tne ivat Iy,= O mR?.

A. H oAk KIVNTIKN €VEPYELA TNG oQaipag eivat
2, 7 9

;s ml)(_'l" —_ A 2 cm
d. 5 . B. 10 mov,, . Y- 10 .

B. Na dikaloAoynoete Tnv amdvinon odag.
Eomep. 2005

15. ’‘Evag amopovwpéVog OHOYEVAG ACTEPAG CQPAIPIKOU OXAUATOG aKTivag R otpéetal yupw
amo Tov €autd tou (1BloTEPLoTPOPn) HE ouxvotnta f, . O acTéEPAg CUPPIKVWVETAL AOYW
Baputntag SlatnpwVTag To GYAIPIKO TOU OXAKA KAl TNV apXIKi Tou pdala. Ze Kamolo otdadlo tng
OUPPIKVWONG TOU N VEa cUXVOTNTA IOLOTIEPIOTPOPNRG Tou Ba givat

d. MEYAAUTEPN AMO TNV APXIKN cuxvotnta fo.
B. MIKpPOTEPN amd TNV apxikn cuxvotnta f.
Y. (on pe TNV apxikn ouxvotnta f,.
Na emMAEEETE TO YPAUHA TTOU AVTIOTOIXEL OTO CWOTO CUUTIANPWA.
Na attloAoynoete tnv anavinon oag.
Opoy. 2005

16. 2e opilovtio emimedo o 0ioKOG TOU OXNatog ue aktiva R KUuAistal xwpic va oAloBaivel kai

n taxutnta tou kEvrpou palag tou K givat

A. H taxitnta tou onpeiou mou BpiokeTtal oTn HEON B TNG KATAKOPUPNG OLAUETPOU KAl ATTEXEL
R

amdotaon 2 amnd 1o K Ba sivat

wWIN

Uem- B.

B. Na 0lkaloAoynoete tnv andavinon oag.

Huep. 2006
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17. ’'Evag kKUAvOpog Tou €ival apxikd akivntog Kal Pmopei va meplotpagei yupw amo 1o

otabepd afova tou OEXeTal TNV eMidpacn oTabepng POTTAG.

A. Tn otpo@oppn Tou KUAIVOPOU GE CUVAPTNON HE TO XPOVO amelKovilel TO GXAHA

a. . B. Il. y. Il

B. Na dkaloAoynoete tnv andvinon oag.
Eomep. 2006

18. Xt0 oxnua @aivetal évag OpPoyeEVAG CUHUTAYNG KUKAIKOG Oiokog (I) Kal €évag opoyeVAG
oupmrayng KUKAIKOG daktuAtog (1), mou €xouv tnv idla aktiva kat tnv idwa pala.

g -
/ /‘-""—.
F F
(D) (I1)

Kamola Xpoviki oTlyHn ackouvtdl 6Td CWHATA autd GUVARELS 010U HETPOU, EPATITOPEVEG OTNV
nepupépela. Ol YwVIaKEG EMTAXUVOELS Tou Ba amokticouy Ba sivat

a. G|= CI”. B. a| < a||. Y. a| > G".
Na attloAoynoete tnv anavinon oag.
Emav. Huep. 2006
19. H ouvoAkn pomn Twv 600 avtippomwy SUVAPewV F; Kat F, Tou oXAuatog,
mou £xouv {010 PETpo, eival
a. PeyaAutepn wg mpog To onpeio K.

B. HeEYAAUTEPN WG TMPOG TO onpeio M.

Y. ave€dptntn tou onpEiou wg mPog To omoio umoAoyiletat. K _-rj

Na OlKaloAoyNnoEeTE TNV amavinon odg.

tomep. 2007
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20. 'Evag KuBog Kkat pia o@aipa idwag palag agnvovtat va kivnbouv amd to ido Uyog duo
OlAPOPETIKWY KEKAIMEVWY emmeédwy. O KUBoG oAlcBaivel xwpig TPIBEC oTO €va Kal n o@aipa
KUAieTal xwpig oAioBnon oto aAAo. MNa tig taxutnteg Tou KUBoU Kal Tou KEvtpou palag tng

o@aipag otn Baon twv KEKAIPMEVWY eMMESWY LOXUEL OTL

a. geyaAutepn ival n taxutnta tou KuBou.
B. peyaAutepn €ival n Taxutnta Tng oPaipag.
Y. ol taxutnteg sivatl iosg.
Na OIKaloAOYNOETE TNV Amdavtnon oag.
Eomep. 2008

21. H opoyevAg paBdoog AB Tou OXAHPATOG UTTOPEL VA TEPIOTPEPETAL XWPIG TPIBEG YUPpw amod
tov afova ocuppetpiag (§) tou oxnuarog. Ot duo o@aipeg X4, X, palag m kKabspid pmopouv va
HETAKIVOUVTAl KATA PAKOG TNG paBdou. H paBdog EeKivd va mepLOTPEPETAL

lE :E

a. mo gUKoAa otn Bgon 1.
B. Mo €UKOAa otn B¢on 2.
Y. T0 {010 €UKOAA Kal oTIG OUO TEPIUTTWOELG.
Na OlKaloAoynoEeTe TNV amavinon odg.
Eomep. 2008
22. e €va akivnto poAdL mou BpioKeTal o€ KAvoviKn Altoupyia, o AGYog TnG CTPOYOPHNG ToU

Aentodeiktn (L) mpog TNV oTpowopun Tou wpodeiktn (L), wg TPog Tov Koo dgova

L,

TEPLOTPOYPNG TOUG, Eival L, A, omou A BeTikn otabepd. O Adyog TWV KIVNTIKWY EVEPYELWY

K,

TOUg K, avtiotolxa ivat
a. 6A. B. 12A. Y. 24\ .
Na emMAEEETE TO YPAUHA TTOU AVTIOTOIXEL OTN GWOTH ATAvInon.

Na dIKaloAoynoeTe TNV anavinon odg.
Emav. Huep. 2008
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23. 0 diokog Tou oxnuatog KUAieTal xwpig va oAwcBaivel o opildvtio emimedo. H taxutnta
Tou KEVTpou tou O eival u,. To onpeio A Bpioketal otnv meplpépela tou diokou Kat to AO ival

optlovtio.

R
H taxitnta tou onpeiou A €xel PETpo

a. UA = 2U0. B. UA = \/5 Uo. Y. UA = Uo.
Na OIKaloAOYNOETE TNV amdavtnon oag.
Huep. 2009

24. Xtn Béon A opulovtiou Oiokou Bpioketat éva maldi kat to ovotnua mawdi - Oiokog
TMEPIOTPEPETAL XWPIC TPIBEG, HE ywviakn taxUutNta w, yUpw amd KATAKOPU®Oo dfova Tou
OlEpXETal amod 1o KEvtpo tou diokou O.

Av 10 Mol petakivnOel amd t Béon A otn Béon B tou diokou (oxnpa), TOTE n ywviakn
taxutnta tou OioKou
a. 6a augnbei. B. Oa mapapeivel n idia. Y. 6a
HELWOEL.
Na attioAoynoeTe TNV amavinon oag.

Eomep. 2009

25. XopeUtpla otpépetal, Xxwpig TPBEG, €xovtag avolxtd ta Ouo tng Xépla HE otabepn
YWVIAKN Taxutnta PETPou w. H XOpeUTpld CUUTITUOOOVTAG TA XEPLA TNG AUEAVEL TO HETPO TNG
5

— Q@
YWVIOKAG TaxUTNTag MePISTPOPAC TG, o€ 2 . O Adyog NG apXikng mpog TNV TEAKR pomh
adpavelag tng XopeUTPLAG, WG TMPOG ToV afova MEPICTPOYNG TNG, Eivat:

3 2
a. 1. B. 2. y. J.
Na attioAoynoeTe TNV amavinon oagc.
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Emav. Huep. 2009

26. H opwlovua pdBdog tou oxiparog eivat aBapng, n onpelakn pdla m; eivat tetpanidola
amo tn onpelakn pala m,, Kat 1o PAKog d, eival OumAdolo amod to pnRKog d;. To cuotnua
TIEPIOTPEPETAL XWPIC TPIBEC YUPW ATIO TOV KATAKOPpUWO atova z'z.

Y

E
G
e
E

H pomn adpavelag tng palag m, wg mpog tov afova z” z sival

a. geyaAultepn amo
B. HiKpOTEPN AT
Y. ion pe ™ pomn adpavelag g palag m, wg mpog Tov idlo afova.

Na emMAEEETE TO YPAUHA TTOU AVTIOTOIXEL OTN GWOTH ATAvVTNON.
Na OIKaloAoynoETe TNV MA0OYN 6ag.

Opoy. 2009
27. Tpoxdg apxika akivntog, apxilel (t=0) kai meplotpépetal umd v emidpaocn otabepng
pomng, yUpw amod otabepd dfova, mou OLEPXETAL ATO TO KEVIPO TOU Kdal £ival KABETOC OTO
EMimedo ToU.

H Kivntikn evépyeta K Tou TpoxoU w¢ cUVAPTNON TOU XPOVOU ATEIKOVI{ETAL OTO OXNHA:

K K K
0 0 0
t 1 t
() (B) (v)
Na emA£EeTe T owoth amdvtnon. Na atttoAoynoete tnv emAoyn oag.

Emav. Eomep. 2010
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28. TpoxaAia pmopei va meploTpEPeTal XwpPig TPIBES YUpw amd akAdvnto optlovtio dova mou

mepva amd 1o KEvtpo palag tng.

;//,V %

F N W=F

\/ \4

Mipw amd tnv tpoxaAia ival TUALypévo aBapég Katl pn ektatd vipa. ‘Otav oto eAsUBepo AKpo

TOU VAPATOG ACKOUME Katakopugn OUvaun HE @Oopd TPOG Ta KATw HETpou F, n TpoxaAia
AMmOKTA YWVIAKN EMTAXUVON HETPOU Gy 1 EVW, OTAV KPEPAUE OTO EAEUBEPO AKPO TOU VAHATOG

owpa Bapoug w = F n TpoxaAid amoKTA YWVIAKN ETTAXUVON Gy, 2. IOXUEL

a. aywv,1= ay(.ov,Z' B- aywv,1 > aymv,Z- Y' aymv,1 <
avwv,Z-
Na emAg€eTe TN cwoth amavinon. Na dikatoAoynoete tnv €mMAoYN odac.

Emav. Huep. 2011

29. Mia O00ko6g Kiveitat mavw o€ OU0 OHOLOUG KUAIVOpOUG, OTw Ppaivetal 6To oxnud,
XWPIG va oAloBaivel.

O O

Ot KUALVOpol KUAiovtal oto optlovtio 6amedo Xxwpig va oAloBaivouv. Av n 00KOG HETATOMIOTEL

7

Katd 10 cm o kKabs KUAVOpOG Ba PETATOMIOTEL KATA

a. 10 cm. B.5cm. Y. 20 cm.
Na emMAEEETE TO YPAPHPA TTOU AVTIOTOLXEL OTN CWOTH TIUN. Na SiKaloAoynoeTe TNy €mMAoyN
oag.
Opoy. 2012
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30.

| o

‘Evag Oiokog A, pe pomn adpdvelag [, oTpEPETAl PE ywVIAKNA TaxUtntd w; Kal Qopd
TEPLOTPOPNG OTWG PAIVETAL OTO OXNUA, YUpw amd otabepd Katakdpu@o dafova Tou
Olépxetal amd to KEVIPO TOU Kal €ival KABeTog oto emimedo Tou.

1,

Evag Oeltepog Oiokog A, pe pomrh adpdvelac I, = 4, mou apxikd eival akivntoc,
TomoBeTeiTal MAVW OTO OIOKO A, €VW AUTOC TEPIOTPEPETAL, £TOL WOTE VA €XOUV  KOILVO
afova TmePLOTPOPNG, TOU OLEPXETAL AT TA KEVIPA TwV U0 SioKwY, OTIWG OEIXVEL TO OXAKA.
Metd amd Aiyo ot 600 GicKOL AmoKTOUV KOLvh YwVIaKA Taxutntad w.

H kotvi ywviaki taxutnta w twy 6Uo Siokwv givat

1 4 2
w=—-, W =0, =35
a. 5, B. 5 Y. 5
Na emAEEETE TO YPAUHA TTOU avTIoTOIXEL 0TN owotn TIUA. Na SIKAaloAoynoeTe TNV £mMAOYN odg.
Huep. 2013

31. Zto oXAPA @aivetdal €vag OHOYEVAG CUUTIAYNG KUKAIKOG Giokog(1) Kal €vag cupmayng
KUKAIKOG 0aKTUAL0G(2), TTou €xouv Tnv i0la aktiva kat tnv idwa pala.

(1) F ) -

Kamola Xpovikn oTlyprl acKouvTdl 0Td CWHATA autd OUVARELS (010U PETPOU, EQATTOHEVEG OTNV
TMEPUPEPELA, OTWG PAIVETAL OTO OXNPA KAl Ta cwpata apxifouv va KuAiovtal xwpig va
oAloBaivouv oto optlovtio emimedo.

a. Na g pomég adpdvelag I, Kat I, Twv cwpdtwy (1) Kat (2) avtiotoxa, IoXUEL:

i. Ii=1,. ii. L<l. iii. 1> L.

Na attioAoynoeTe TNV amavinon oag.

B. lNa TG EMTAXUVOELG TWV KEVTIPWY HALAG Aep 1 KAL Agp 2 TWV CWHATWY (1) Kat (2) avtiotoxa,
LOXUEL:

i. acm,1= acm,2° ii. acm,1< acm,2° iii. acm,1> acm,2°
Na emA£€eTe T owoth amavinon. Na attloAoynoete tnv anavinon oag.
Opoy. 2013
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32. Opulovtiog, apxikda akivntog, diokog Pmopsi va otpé@etal yUpw amo otabepd afova mou
OLEPXETAL ATO TO KEVTIPO TOU Kal gival KABETog oTo emimedo tou. To aAyeBpikd dBpolopa twv
POTIWV TTOU aoKoUvTal 6To OioKO UETABAAAETAL OE GUVAPTNON HE TO XPOVO, OTIWG PAIVETAL OTO
oxnua. 2TA

| -
0 £ t,Nat, ©
Tote, N ywviakn Taxutnta tou 6ioKoU €XEL TN PEYLOTN TIUA TNG TN XPOVIKN OTLyHN
i. t. ii. t,. iii. t.
Na emA£€eTe T owotn amavinon. Na OlKaloAOYNOETE TNV Amavinon odg.

Emav. Huep. 2014

33. ABAATPLa TOU KAAALTEXVIKOU TAtival MEPIOTPEPETAL YUPW ATO KATAKOpU®Oo dafova Tou
nmepvdsl amd to Kévrpo palag tng. Ot eEwTePIKEG OUVAPELG TTOU ackouvtal otnv abAnTpla dsv
Onuloupyolv pomi w¢ TPOG Tov Afova MeEPLOTPOPNG TNG KAl ol TPIBEG pe Tov mayo eival
AUEANTEEC. Av KATOlA OTLYHR CUMTTUEEL TA XEPLA TNG, EVW OUVEXI(EL va OTPEPETAL YUPW ATIO
Tov {010 dfova, n KIvNTIKA evEpyela AGyw TEPLOTPOPNG TNG ABARTPLAG:
i. mapapével otabepn. ii. pewwvetal. iii. au€avetal.
Na emA£€ete T owotn amdvinon.  Na SIKaloAOyNOoETE TNV AMAVTINGOH OAg.

Opoy. 2014

34.

Iynua 1
Aemrt) opoyevig pdBdog palag M kal PAKOUG L UTTOPEl va TEPIOTPEWPETAL OE KATAKOPUPO
emimedo, yupw amod optlovtio dfova mou OIEPXETAL amod TO €vd AKPO TNG. XTo AAAO AKPO TNG
pdaBdou, eival otepewpévo oatpiolo palag m = M /2 (ZxApa 1). Tn XPOVIKA OTIYUR TOU TO
ouotnua pasdou-
o@aiptdiou apnivetal va Kivnbei amod tnv opllovria Béon, o pubpog HETABOANRG TNG OTPOWPOPHAS

™¢ pdBdou sivat:

. AL 1 Lo AL oo AL 2
1. —== —MgL. n. —== MgL. iii. = —MgyglL.

Aivetal 6t n pomn adpavelag tng paBdou wg TPOG Tov Afova TMEPIOTPOYPNS TNG TTOU TTEPVA ATIO

. ’ 1 2
TO AKPO TNG, Elval Ip = ML.
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Na emA£€eTe T owoth amavinon. Na OlKaloAOYNOETE TNV amdvinon odag.
Huep. 2015
35. ‘Eva opoyevég owpa (OaKTUAIOG i oQAIPIKOG PAOLOC 1} CUHPTIAYNG oaipa) €XeL poTn
adpdvelag wg mpog dafova mou OLEPXETAl Ao TO KEVIPO PAlag tou, mou Oivetal amo 1n
oxéon Iy = amR?, 6mou m n pala Tou owPatog, R n aktiva Tou Kat a £vag BeTtikog aplOpog
HIKPOTEPOG 1 {oog tng povadag (0 < a < 1). To cwpa KUAIETAl Xwpig va oAloBaivel. Av n
KIVNTIKA EVEPYELA TOU CWHATOG AOYW HETAPOPIKAG Kivnong mPog TNV OALKA KIVNTIKN EVEPYELA
elvat K, / K, =5/ 7, TOTE TO a €XEL TNV TNA:
i. a=1. ii. a=2/3. jii. as=
2/5.
Na emA£€ete T owotn amdvinon.  Na SIKaloAOyNoETE TNV AMAVINGoH 0ag.
Opoy. 2015
36. 'Eva pETAAAIKO voplopa eko@evOovileTal KATaKOpu@a TPOG TAd Avw HE APXIKA
TaxUTNTa U, KAl apxiki ywviakn taxutnta w,. Av n avtiotaon tou agpa sivat apeAntéa tote,
OTav 1O VOUIoUA PTACEL OTO AvwTaAto UYog
i. Oa otapatnoel va mEPLOTPEPETAL.
ii. Ba meplOTPEPETAl PE YWVIAKNA TAXUTNTA HIKPOTEPN TNG APXIKAG.
iii. Ba meploTPEPETal PE YWVIAKA TAXUTNTA (0N TNG APXIKAG.
Na emA£EeTe T owoth amdvtnon. Na OlKaloAoyNnoETE TNV amdvtnon odag.

Huep. 2016 (maAatou tumou)

37. H aBapig Asmti pdBdog ToUu TMAPAKATW OXAPATOG €ival opldviia Kal Hmopel va
OoTpEPETAl  YUpw amd KAtakopugo dafova, mou OlEpxetal amd to péco tng K. Xe amootaon d
amo tov afova TEPLOTPOPNG Bpiokovtal 0U0 MIKPEG PETAAMIKEG xavipeg idwag palag m, ot
omoieg ouvoéovtal METAEU TOUG HE VAPA. To oUCTNUA OTPEPETAL HE YWVIAKA TaxUutntd w.

Kdamola otiypn To vipa KOBetal, omite ol Xavtpeg KOAAAveE ota akpa tng paBdoou.

H véa ywviakn taxdtnta Pe Tnv omoia oTpEPETal To cUoTnua ivatl
i. HEYAAUTEPN ATIO TNV APXIKN).
ii. HIKpOTEPN aAmod TNV APXIKA.
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iii. lon pe TNV apxikn.
Na emA&EeTe TN cwoth amdvtnon. Na OlKaloAoynoeTe TNV amavinon odg.
Emav. Huep. 2016 (maAaiou tumou)

38. ‘Evag amopovwHEVOG OHOYEVAG ACTEPAG O@ALPIKOU OXAHATOG aktivag R otpégetal yupw

amd afova mou OLEPXETAL ATMO TO KEVIPO HAlAG TOU ME APXIKN KIVATIKN evEpyEla Adyw

Wlomeplotpo@ng K,. O actépag cuppikvwvetal Adyw Baputntag Slatnpwvtdag To 6PAlpIKo Tou

OXNUA KAl TV apxXikf tou pala. Xe KAMOl0 OTAdl0 TNG CUPPIKVWONG TOU N aKTiva Tou

umrodumAactdletal. H véa KivnTikn Tou evépyela AOyw LOLOTIEPIOTPOWYNG Eival ion pe K.

Aivetalt n pomni adpdvelag opoyevoug cupmayoug o@aipag aktivag r wg mpog dfova mou
2

I==mr’
OlEpxeTal To KEVTPO PAlag tng 5
0 Adyog KL givat ioog pe
0
a. % . B. 2. Y. 4.
Na emA£€EeTe TN cwoth amdavinon. Na OlKaloAoynoETe TNV amavinon odg.

Emav. Hpep. - Opoy. 2017

39. To owaipidlo Tou oxnuarog, palag m, Siaypdet opllovtio KUKAO aktivag KX = R pe
YWVIAKN Taxutnta w OpéVo OTo AKpo aBapoug pn €KTatoU VAPATOG, TO Omoio mePVAEL amd
KATakopu@o ocwAnva KA. Zto dakpo M tou vApatog ackeital KatdAAnAn duvapn F, wote auto
va KivnBei xwpig tpB OlaPEcOU TOU CWANVA HPEXPL N AKTIVA TEPLOTPOYPNG ToUu opaiptdiou

palag m va yivel KX =R/2.

e OAn TN OWdPKElWd TNG METABOANG TNG AKTIiVAG TNG KUKAIKAG TPOXIAG, Bewpolpe OTL TO
o@aIPidlo KIVEITAL EKTEAWVTAG KUKAIKN Kivnon oto optlovtio emimedo xwpic TpiBég. To £pyo
™G OUvaung F yia tn petakivnon tou ogaiptdiou palag m Ba sival ico pe:
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R 2 2 . 2 2 2 . 3 2 2
i. —mw R". n. —mw R . n. —mo R .
Na emA£€eTe T owoth amdavnon. Na OIKaloAOYNCETE TNV amdvinon odag.

Huep. 2018

40. Aenth loomaxng opoyevng pdBdog PRkoug L kat palag M pmopei va meploTpEpeTal Tavw
og oplovTio emimedo Xwpig TPIBEG YUpw amd KATAKOPU®o dafova mou mepva amo to dkpo tg O

Kal givatl kabetog oto emimedo.

-
y
3>

Ixfpa 4 IXfApa 5

H apxikd akivntn paBdog otn B£on (OA), umd tnv emidpaon SUvapng F otabepol PETpou, TTou
AoKEe(Tal CUVEXWG KABETA 0TO AKPOo TNG apxilel va Kiveital (IxAua 4).
‘Otav n pdaBoog éxel daypdyel ywvia ¢ = 90° kat @tdoet otn 0éon (OA), n SUvaun mavel
akaplaia va ackeital Kat TautdxXpova CUYKPOUETAL TAAOTIKA HE £va CWHA PIKPWY SlaoTACEWY
HAlag m ToU EVOWHATWYVETAL akaplaia oto akpo tng A (ZxAua 5).
0 xpovog At mou Ba xpelactei n paBdog pe 1o cwpa palag m ywa va dlaypdyel T ywvia 6 =
90° amo tnVv Béon (0A) £wg t B£on (OE) eival icog pe
i. =s. ii. +s. iii. =s.
Aivovtat:

e 1 pomn adpdvelag tng AEMTAG OPOYEVOUC pABAOU w¢ TPOC ToV Afova MEPIOTPOWNG Eival ion pe
L pegs0u) = %MLZ

M=3kg, m=1kg, L=1m, F=9mN
‘Omou epgaviletal to m, va pn yivel aplBunTikn avtikataotaon.
Na emAEEeTe TN owoth amdvtnon. Na dlkaloAoynoete Tnv andvtnon odag.

Huep. 2019

41. Aemth l00TAXAG OMOYEVAG pABAOG pNKoug L kat palag M pmopei va mePLOTPEPETAl TTAVW
og optovTio emimedo Xwpig TPIBEG YUpw amd KATAKOPUWO dova mou mepva amo to dkpo tg O
Kal givatl Kabetog oto emimed~

AN
e —
w F
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H apxikd akivntn pdBdog otn B¢on (OA), umd tnv emidpaon dUvaung F otabepol pETpou, Tou
aoKeital cuvexwg KABETa oTo Akpo TNG apxidel va Kiveital (ZxAua 3).
‘Otav n pdaBdog €xel dlaypdyel ywvia ¢ = 90° kat @tacel otn 6éon (OA), €Xel ATMOKTAOCEL

ywViakn taxutnta w ion pe

i. 3mrad/s. ii. 9mrad/s. iii. 3m? rad/s.
Aivovtat:
n pomn adpavelag tng AeMTAg opoyevoug paBdou wg TPog Tov dfova MEPLOTPOYNG eival ion pe

1 2
I(dec‘iou) = ?ML

M=3kg, L=1m, F=9mN

‘Omou epgaviletal to m, va pn yivel aplbuntikn avrikataotaon.

Na emA£EeTe T owoth amdavtnon. Na OlKaloAOYNCETE TNV amdvtnon odag.
Eomep. 2019

42. O tpox0O¢ aktivag R KUAietal xwpig va oAwcBaivel o optlovtio emimedo. Kamola Xpoviki
OTLYHN TO KEVTPO Halag Tou TpoxoU €Xel TaxUTNTA HETPOU Uq,. ‘EoTw A TO avwtepo onpeio Tng
MEPIPEPELAC ToU TpoxoU Kat I éva onpeio Tou Tpoxou mou Bpioketal otnv oplovtia SIAPETPO
kat améxel amootaon MK = R/2 amd 10 KEvTpo K TOU TPOXoU, OTWE PAIVETAL OTO TAPAKATW

oxnuda.

R/2

v
0 AOYOC — TWV PETPWV TWV TAXUTATWY TWV onueiwv I Kat A sivat (coc pe
UA

1 J3 J5

a. 4. B. 4 . Y. 4
Na emAé€ete Tn owoth amavinon. Na OlKaloAOYNOETE TNV ATAvVINoN 6ag.
35

EmpéAsia: Mepk. MavayiwtonouAog-Pucikog www. merkopanas.blogspot.gr




Quoikn I Aukgiou OTIKWY ZTOUOWY Oéuata eetdoewv

Huep. 2020

43. Opoyevng Acia kal akapmtn oavida, PiKpou maxoug, palag M kat prikoug L tooppotei
opwovtia pe tn Borbela dUo umooTtnplypdtwy. H Kopu®n Tou evag UTTOGTNPIYHATOG GUVOEETAL

Héow apBpwong o€ onpeio I tng pdBoou, To omoio ATEXEL ATMO TO AKPo TNG A amootaon MA =

<. (to)

4

IyApa 2

H paBdog akoupmd otnv Kopu®n B tou dAAou otnpiypatog, To omoio améxel amd 1o Akpo Tng A
amootaon AB = % (ZxApa 2).

‘Evag pikpog kUBog palag m = 2M, tn xpovikn otiyun t, = 0, Oi€pxetal amd 1o onueio B pe
otabepny taxutnta U, kivoupevog mpog ta Oefla xwpig tpBéc. H cavida avatrpémetatl tn

XPOVIKN otyun t;, n omola eivat ion pe

3L . 9L 5L
TR ii. - - iii. = -
Na emAé€ete Tn owotn amavrnon. Na OIKAloAOYNOETE TNV ATAvInNon oag.

Emav. Huep. 2020

44, H Aemth paBdog Al (ZxApa 2), palag M kat pnkoug L, pmopei va otpépetal yupw amod tov
otabepd opilovtio dfova mou Olépxetatl amd to péco tng O Kat sival KABeTog o auth. e

amootacn % amo to péco O tng pdBdoou éxel TomoBeTnOel opoyevEG cwpa palag m aueANTEWY

OlaoTACEWVY.
MM o r

ST .
L/4 L/2 >
F
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210 akpo I tng paBdoou ackeital SUvapn F mou oxnuartilel ywvia ¢ pe tnv opldvtia dievbuvon
Kat n paBdog Al coppomei otnv optlovtia Béon (ZxApa 2). To pétpo tng Ouvaung F mou

aoKeital oTo akpo tng pabdou givat ico pe:

. mg .o mg P mg
i == i e iii. 5o
Na emAé€ete TN owot amdavtnon. Na OIKAloAOYNOETE TNV Amavinon oag.

Opoy. 2020

45. Aemtn opoyeviig okAAa BApOUG W LlOOPPOTIEL, AKOUUTIWVTAG OE AEI0 KATAKOPUPO TOIXO Kat

Tpaxu optovtio damedo, OTWG 6To oxnpa 1.

()
Zxnua 1

Eav p o ouvteAeotng oplakng otatikng TpBAG peTalu okaAag kat opilovtiou damédou, TOTE N

€AAXIOTN TIUN TNG EQATITOPEVNG TNG YWVIAC (o, Yld TNV OToia N OKAAA lOOPPOTEL, €ival ion pe

i. scpcp=%. ii. scp<p=2+l. jii. £cp<p=2iu.
Na emA£€eTe T owoth amdavinon. Na OIKaloAOyNOETE TNV amdavinon oag.
Huep. 2021

R
46. Aemti cavida Kiveital opllovtia pe otabepn taxutnta v Xwpig va oAlodaivel, mavw o€ dUo
TpoxoUg (1) Kat (2) avtiotowxa, omwg oto oxnua. O Tpoxog (1) aktivag R, mePLOTPEPETAL YUPW

amo otabepd afova xwpig TPIBEG Kal o Tpoxog (2) aktivag R, = A-R, (6émou A > 1) KuAigtal

—

u

XwpIg va oA N
[ ]
(1) (2)

/
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‘Otav n oavida o Xpovo t €xel petakivnOei katd x ot OUo Tpoxoi €xouv Kavel N; kat N,

N
TEPLOTPOPEG avtioToxd. O AOYOG TwV TEPLOTPOPWV N—l Twv OUO KUALVOpwWV €lval loog ME:
2

i. A ii. 2A. iii. 4A.

H cavida dev xavel Tnv emagn tng KAtd tn OLdpKeld TNG Kivnong Tng mavw otoug 6Uo Tpoxouc.

Na emA£EeTe T owoth amdvtnon. Na OIKaloAoyNoETE TNV amdavinon oag.
Emav. Huep. 2021

47. Aenti oavida Kiveitat opildvtia pe otabepn taxutnta v XWPIg va oAloBaivel, mavw otoug
KUAivOpoug K, kat K,, ol omoiol €xouv aktiveg R; kal R, avtiotoixa. Ma TIG AKTIVEG Twv
KUAIVOpwY 1oxXUel OTL R, = AR, pe A > 1. Ot KUAwvOpol otpépovtal yUpw amo otabepoug
optlovtioug afoveg (oxnua). H cavida dev xdavel TNy ema@n g HE TOUG KUAIVOPOUC KAtd TN

OldpKela TG Kivnong g mavw o€ autoug.

]
—

LLLLLLLLSLL LSS L LS LS LSS L LSS LSS LS LS AL 2

‘Otav n cavida petakivnBei katd Ax o xpovo At, ot KUAlvOpol K, kat K; £éxouv ekteAécel N, Kat

N
N, eplotpo@ég avtiotoixa. O AGyog Twv MEPLOTPOPWY N—2 Twv OU0 KUAIVOpwY gival icog pe:
1
N N N
. 2 se 2 L ses 2
i 5= A. . —= —. iii. == 2A.
1 1 1
Na emA£EeTe T owoth amdvtnon. Na OlKaloAoyNnoETe TNV amdavinon oag.

Ouoy. 2021

48. To owpa X ToU MAPAKATW OXApatog, palag m, €xel otepewbdei oto dkpo B opildvtiacg,
opoyevoug, dkaupmtng kat aBapoug paBdou AB. H pdaBdog akoupmd mavw otnv MEPLPEPEL
opoyevoug diokou kKévtpou O kat aktivag R. O diokog Bpioketal mavw o€ opllOvVTLo EMTEDO HE
10 £MiMed0 TOU KATakOpuo. To cwpa X PMopEi va Kiveital mavw o€ Acsia, optldvtia, opoyevn
Kal akapmtn 0oko A pikoug € kat palag M = m/2.
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H 00okog éxel apBpwbei KATAAANAAQ OTO ONUEIO Z, PE TNV KOPUWPN KATAKOPUPOU KAl AKAGVNTOU
urootnpiypatog (1) mou Bpioketal oe amootaocn £/4 amod 1o akpo tng I'. Ze amootaon £/4 amd
TO AKpo A Tng doKoU €xel ToToBeTNOEL £va OeUTEPO, OLOLO KATAKOPUPO UTIOCTAPLYHA (2), Tavw
oTnNV Kopu®n A tou omoiou akouptd n 0okog MA. Ta umootnpiypata €xouv tomofetnbei oto
010 optdoVvTIO MiMEDO PE AUTO OTO OTOi0 Bpioketal o GioKog, OTWE PAIVETAL OTO OXNHd.

_h. R
u=aTaBepn
—_—

Clg v lg g g
UTTOOTAPIYUA  UTTOOTHpIyUd

To L . . -m S (2]_ . .ouvu.O
0ioKoG eKTEAEL KUALON Xwpig OAIGONGN Kal n MEPUPEPELA TOU BPIiOKETAL OE GUVEXN EMAPN HE TN
paBdo AB, xwpic va mapatnpeital oAiocdnon petau toug. To cwpa X, KIVOUHEVO amo To A Tpog
1o I, TN xpoviki ottypn t = 0 mepva amod 1o péco H tng dokou. Tn XpoVIKA oTiyun t; To cwyua X
mePVA amod éva onpeio Tng dokou, 6To 0moio N GOKOG HOALG TTOU XAVEL OPLaKA TNV MA@ TG HE
TNV KOPU®I TOU UTTOoTNPiyHatog (2).

1
ke el
Eal

a. H amootaon mou €xel Slavicel TO owpa X amo TN XPOVIKA ottyun t = 0 HEXPL TN XPOVIKA
oTlypn t, sivat:

51 .. 3l el
= - i, = . i, <.
Na emA£EeTe T owoth amdvtnon. Na OIKaloAoyNoETE TNV amdavinon oag.

B. To Oldotnua s mou €xel dlavuoel To KEVTPO palag O tou 6iokou amod tn Xpovikn oTyun t =0
HEXPL TN XPOVIKN OTIYHA ¢, €ivat:

. 3l .. 3l e 1
1. Te ° . <5 m. TR
Na emA&EeTe TN cwoth amdvinon. Na OlKaloAoOyNoETE TNV ATAVINGH 6ag.

Na BgwpnoeTe OTL N avtioTacn Tou agpa eival apeAnTéa yia 6Ada ta cwpatd.
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Huep. 2024

49. Aiokog aktivag R KUAietal xwpig va oAloBaivel o€ opllovtio emimedo e TO KEVIPO palag
va eKTeEAEl uBUYpappn OpAAR Kivnon HPE TAXUTNTA Ucy . TO €AAXIOTO HETPO TNG TAXUTNTACG

v
CM

4

onpeiou A tou diokou, Kabwg o diokog KUAigtal, sivat . H péylotn taxutnta mou amoktd 1o

onueio A sivat:

. .. 5 e 7
i. 2uy - . == U - iii. -
Ucpm -

Na emA£€eTe T owoth amdavinon. Na OIKaloAOyNOETE TNV amdvinon oag.

Emav. Huep. 2025

50. Aemth opoyevig oKAAA HOAIG TTou LooppoTiel oTnPLlopeVn o€ Agio Toixo Kal o€ opllovTio
0amedo, HE TO OTMOI0 €XEL GUVTEAECTH OPLAKAG OTATIKAG TPBAG K. EAv n ywvia petall okdaiag
Kat oamédou ival 45°, 0 GUVTEAECTAC OPLAKAG OTATIKAG TPIBAG ivat:

i. p=1/2. ii. p=3/4. jii. p=1.
Na emA&€eTte TN cwoth amdvinon. Na OlKaloAOyNOoETE TNV ATTAVINGN 6ag.
Opoy. 2025

51. O

AUo Aemtég, opoyeveig Kal akapmtol pdaBdot OA, pnkoug ¢, kat OF, pnkoug &,, cival
KATAOKEUAOKEVEG ATO OLAPOPETIKO UAIKO, £xouv idla pala M kat gival GUYKOAANPEVEG PeTall
TOUG OTO KOLvO akpo toug O. ZTo akpo A tng pdBdoou OA gival otepewpévn PIkpn ogaipa palag
m=M/2.

To oUotnua Twv OUo PABOwWvV HTOPEL va TMEPIOTPEPETAL XwPIG TPIBEC YUpw amod otabepd
optlovtio afova, kabeto oto emimedo Twv OUO paBowv oto onueio O, OMWG aivetal oto
OmAavo oxnpa. ‘Otav to cuotnpa loopporei, ot duo paBdol oxnuatiouv tnv i0la ywvia ¢ pe

NV Katakopugo Oy. O Adyog £,/ ¢, TwV PNKWY Twv dUo paBdowy tival ioog pe:

i. 1/3. ii. 1/2. iii. 1/4.
Na emAEEeTe TN owoth amdvtnon. Na OlKaloAoyNnoeTe TNV andavinon oag.
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Huep. 2026
52.

To epmodio oto mapamdavw oxnpa €xet UPog h = R/5 kat o Tpoxog €xel aktiva R kat Bapog W.
Ma moleg TIPEG TnG optldvTiag Suvapng F o tpoxog Ba umepmnONCEL TO EUTOOLO;

i. F>W/2. ii. F>W/3. iii. F>5W/9.
Na emA£EeTe T owoth amdvtnon. Na OIKaloAOYyNCETE TNV amdavinon oag.

o To oxnpa Ogv eivat umd KAigaka.

Emav. Hpep. - Opoy. 2026
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1. Opulovtiog opoyevig Kat cupmayng diokog, pdalag M=3kg kat aktivag R=0,2m, pmopei va
TEPLOTPEPETAL XWPIG TPIBEG YUpw aATMd KATAKOPUWPO Afova mou OLEPXETAL ATTO TO KEVTIPO TOU.
Tn xpoviki ottyun t=0 ackoUpe oto dioko Ouvapn F otabepou pétpou 3N mou e@AmTETAl 6TV
TMEPLPEPELA TOU, OTIOTE 0 OiOKOG apxilel va meploTpEPETal. Kamola Xpovikn oTiyun t; o 6iokog

EXEL KIVNTIKNA evépyela K=75J.

Na umoAoyioeTe :

a) 1tn pomn adpdvelag Tou GioKoU wg TPOoG Tov d§ova TEPLOTPOPNG TOU.
B) TN YwVvIaKnA EmMTAxuvon tou 8ioKou.

Y) TN YWwVIAKA ToU TaxUtntd Tn XPOVIKN OTyun t;.

0) ™ pomn adpdvelag tou GiCKOU, av n MEPLOTPOPN ToU yivotav yUpw amd Katakopugo afova
TTOU TIEPVAEL ATO TO PECOV HLAG AKTIvVag TOU.

H pomn adpavelag tou mapamavw Giokou, wg TPog afova mou €ival KABETog oTo emimedo Tou
1

Kat SIEPXETAL AT TO KEVTPO Tou, Sivetal amod tn oxéon I,= 2 MR

Opoy. 2002

2. To Yl0-Yl0 TOU OGXAHATOG ATOTEAsiTAl amd opoyevh cupmayn KUAWVOpo mou €xel pala
m=0,12kg kat aktiva R=1,5-102m . MNipw amod tov KUAVOPOo £XEL TUAIXTEL vApa.
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Tn xpoviki otypn t=0 agrivoupe tov KUAIVOpo va mEoel. To vApa EETUAlyETal Kat o KUALVOPOg
TMEPLOTPEPETAL YUpw amd vonto optlovtio afova x X, o omoiog tautiletal pe Tov afova
ouppeTpiag Tou. To vApa o€ OAn Tn OWdpKElW TNG Kivnong ToUu KUAIVOPOU TAPAMEVEL
KATAKOPUPO Kal TEVIWHEVO Kal Osv OALoOaivel oTnV TEPLPEPELA TOU KUAIVOpou. Tn oTlypn mou
Exel EETUAIXTEL VAPA PRKOUg ¢ = 20R, n Taxutnta tou KEvipou palag tou KuAivopou
m

givat =2 S .

a. Na umoAoyioete tn pot adpdvelag Tou KUAIVOpOU wg TPoG Tov dfova TEPLOTPOPNG ToU.

(O tumog mou pag divel tn pomn adpdavelag tou KUAivepou wg TTpog afova mou SLEPXETal amd To

KEvTpo palag tou, dev Bewpeital yvwoTog).

B. Na umoAoyioete to PETPO TOU PUBPOU PETABOANG TNG OTPOYOPHNG TOU KUAiIVOpOU, KaBwg
aUTOG KATEPXETAL.

m

Y. Tn XPOVIKA OTLydA Tou n taxutnta tou KEVTIpou PAlag tou KuAivdpou eival Ug,=2 S , To
vApa KoBetal. Na UTTOAOYICETE TO HETPO TNG OTPOPOPUNG TOU KUAIVOPOU wG TPOg Tov afova
TEPLOTPOYPNG TOU HETA TNV MApodo xpovou 0,8 s amd tn oTLyUn MOU KOTINKE TO VAHd.
6. Na kavete ot BabBpoAoynuévoug dfoveg To Oldypappa TOU HETPOU TNG OTPOWOPHNG OF
oUVAPTNON HE TO XPOVO ATO TN XPOVIKN OTyun t=0, PEXPL TN XPOVIKA OTLYHN TTOU AVTIOTOIXEL OE
xpovo 0,8 s amod Tn oTLypn TOU KOTINKE TO VALd.

m

Aivetai: g=10 s® .
Emav. Huep. 2005

3.  H pdBdog OA tou oxnuatog pe pAkog L = 1m kat pala M = 6kg eival opllovtia Kat
TMEPLOTPEPETAL UTO TNV emidpacn opllovtiag duvapng F mou €xel otabepd PETPO Kal eival
OlapKwG Kabetn otn pdBdo, oto akpo tng A. H meplotpon yivetal yUpw amd otabepd

Katakdpuwo agova mou OiEpxetat amd to O.

EmipéAcia: Mepk. Mavaytwton panas.blogspot.gr
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Apxikd n paBdog sivat akivntn. Ot TpiBEg Bswpouvtal apeAntéeg. Na umoAoyloTtouy:

a. H tun t™g duvaung F, av yvwpiloupe OTL TOo €pyo TOU EXEL MPOCWYEPEL N dUvapn otn
OldpKELa TNG TPWTNG TEPLOTPOPNG eival 30t J.

B. H ywviakn emtdxuveon tng pasdou.

Y. O pubudg pe tov omoio n OUVAUN HETAPEPEL EVEPYELM OTN PABOO OTO TEAOG TNG TPWTING

TEPLOTPOPNG.

Avovrai; V30m =97y potn adpdavelag tng paBdou wg mpog dgova mou SLEPXETAlL Ao TO
Ic‘m = LMLZ *
KEVTPo palag Tng Kat ival KABetog otn paBdo 12

Emav. Huep. 2007

4. Opoyevig Kat woomaxng paBdog prikoug L=4m kat palag M=2kg wcoppomei optlovtia. To
Aakpo A tng paBdou cuvdietal Pe apBpwon o KAatakOpuyo Toixo. Xe onyeio K tng pdBoou €xel
mPocOeOei

T0 £va AKPO KATAKOpu@ou aBapoug vAPAtog otabepol HPAKOUG, HE TO €MAVW AKPO TOU

OUVOEOEPEVO OTNV 0POYH, OTTWG PAiVETAL OTO OXNHA.

.
E F

K O r B

vo— /4 == /4 L/4 —

2to onpeio I' looppomel opoyevig oaipa palag m=2,5kg kat aktivag r=0,2m.
L 3L
Aivovtai AK= 4~ Ar= 4

a. Na umoloyio6ei to pétpo Tng SUVaung mou acKei To vApa otn pasddo.
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Tn xpoviki otyun t=0 aokeital oto KEvipo palag tng oaipag Pe KAtdAAnAo tpomo, otadepn
opwlovtia Ouvaun pétpou F=7N, pe @opd mpog To AKpo B. H o@aipa KuAictal xwpi¢ va

oAloBaivel.

B. Na umoAoyloBei To PETPO TNG EMTAXUVONG TOU KEVTPOU palag tng ogaipag katd tnv Kivnon
ne.

Y. Na umoAoytobei to pétpo tng taxutntag Tou KEVIpou PAlag tng o@aipag otav podcel oto
akpo B.

0. Na umoAoyloBei To HETPO TNG OTPOWYOPUNG TNG o@aipag otav Bdcel oTo akpo B.

Aivovtat: n pomn adpavelag tng opaipag palag m wg mpog dfova mou SLEPXETAL ATIO TO KEVIPO

m
2
I =—mr

paac tng 5 kat g=105" .
Huep. 2008

5. KukAkni ote@avn aktivag R = 0,2m kat palag m = 1kg KUAiETal xwpig va oAloBaivel, Omwg
paiveral oto oxnua.

0 eival TO KATWTATO Kal A To
avwTaTo ONUEio TNE OTEQAVNC.
H euBeia KB eivar mapahinin
oto ddanedo.

H taxdtnta tou kévipou palag K sivat u., = 10 S . H pomi adpdvelag tng oTte@avng wg mpog
afova mou OlEpXETAl amd To KEVIPO WAlag Tng Kal ival KABeTog mpog to £mimedo TG eival
l.n= MR2.

Na umoAoyioete:

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

. TN YWVIAKN Taxdtnta tng 6TEPAvnG.

. TN pom adpdavelag TG oTEPAVNG wG TPOG To onpeio O.

TNV KIVNTIKNA EVEPYELA TNG OTEPAVNG.

o< ®

Eomep. 2010

6. Opilovtiog opoyevig diokog pe pala M=2Kg kat aktiva R=0,5m pmopei va otpéetal xwpig

TPIBEC YUpw amod otabepd KATakOpuPo dcova mou SIEPXETAL AT TO KEVTPO TOU.
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0 diokog apxika sival akivntog. Kamowa otiypn t,= 0, dokeital o€ onpeio TNG MEPLPEPELAG TOU
Oiokou OUvapn otabepou pétpou F=10N, GUVEXWG £QATITOHUEVN GE AUTOV.

a. Na umoAoyicete to £pyo tng SUVaung F amod tn otiyun t,=0 £wg Tn OTIYUN TOU N YWVIAKN
taxutnta Tou diokou €xel yivel w=8 rad/s.

B. Na umoAoyiceTe T ywvia mou £xel dlaypdayel o OiOGKOG HEXPL EKELVN TN OTLYHN.

Y. Na umoloyiocete tnv 1oxU Tng dUvapng F tnv idla ottypn.

Tn otiyun mou n ywviakni taxutnta tou diokou eivat w = 8 rad/s, n dUvaun F katapyeitatl Kat
0 0i0KOG ouvexilel va otpégetal Ye TNV Taxutnta autrh. Amd KAmolo UYog anvetal va mECEL
éva Koppdtt Adonng palag m=1Kg apeAntéwy OlacTACEwWY, TTou KOAAdeL otov 0ioKo o€ onyeio

NG MEPLPEPELAG TOU.

6. Na umoAoyioete tn VEa ywviakn TaxutnTta mou Ba amoKtnosl To cUoTnHa 0ioKoG - AdoT.
1

H pom adpdvelag Tou GioKou w¢ TPOC TOV AEova TEPIGTPOPAC Tou sival | = 2 MR,
Emav. Eomep. 2011

7. Opoyevig Kat toomaxng Ookog ( OA), yalag M=6 kg kat pnkoug € =0,3 m, pmopei va
OTPEPETAL XWPIG TPIBEG o Katakdpupo emimedo yUpw amo oplldvtio afova mou TepvA Ao To
M

évc[ deo Tng O. ZTO dAAO ™ Avnn A imAAver ATcAcraiéaun TnirAn 0(pc[(pa udcc{g m = 2 .

A -
M. Bpeite tnv pomn adg 1ipag wg mpog TOV  Gfova
TEPLOTPOPNG TOU.
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120
Ackoupe oto akpo A duvapn, otabepol METpou F= 7T N, mou eival cuvexwg KABetn otn
00KO, OTIWG PaiveTal 6To GXAHA .
2. Bpeite 1o épyo tng OUvaung F KAtd TNV TEPLOTPOPN TOU GCUCTAMATOG MEXPL TNV
opllovtia Héon Ttngc.
3. Bpeite NV ywviaki taxutnta tou ouothuatog dokoU - c@aipag otnv oplldvta
B¢on.
Emavagépoupe 10 oUoTnUa OOKOU - oaipag otnv apxikn Katakopupn 6éon tou. AckoUpe

oto akpo A duvapn, otaBepou PETPOU F'=3043 N, mou eival ouvexwg KAbetn otn
00KO.
F4. Bpeite ™) ywvia mou oxnuatifet n O0KOG HE TNV KATAKOPUPO TN OTLYMA TOU N
KIVNTIKA TNG €VEPYEL yiveTal PEYIOTN.
m
Aivovtat: g=10 s’ , pomn adpdavelag opoysvoug OokoU palac M kat pnkoug ¢, wg mpog
1 2
](‘IH = _ML
GEova Tou OIEpxeTal amod To KEVTPO PAZag TG Kal eival KABETOC O auThv 12 ,
V3 1
nu60° = ouv30®= 2 | np30° = cuv60°= 2 .
Hpep. 2012

8. Opoyevig kat woomaxng Ookag ( OA), palag M=6 kg kat pnkoug € = 0,3 m, pmopel va
OTPEPETAL XWPIG TPIBEG og Katakdpupo emimedo yUpw amo oplldvtio afova mou TepvA amo To
M

éva Gkpo ¢ O. 210 GAAO TNG GKpo A UTIAPXEL GTEPEWHEVN HIKPR opaipa palag m= 2 .
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M. Bpeite v pomn adpdvelag Tou ocucthuatog OOKoU - o@aipag wg mpog Tov afova
120
TEPLOTPOPNG TOU. ACKOUUE OTO akpo A Ouvapn, otaBepou pétpou F = 7 N, mou eival
OUVEXWG KABETN 0T 00KO, OTIWG PaiveTAL GTO OXNHA.
H 0okog pe tn Mkpn o@aipa agrivetal eéAelBepn amd tnv opiloviia Béon tng Il , xwpig
apxikn  ywviakn taxutnta. dtavovrag otnv Katakopun 0éon |, cuykpouetal pe akivnto
M

opaipidlo, palac my= 2 , mou eival SEPEVO OTO AKPO VAHATOC HAKOUC € Kal To AAAO
AaKkpo otepewpévo oto O. To ouotnua OokoU - o@aipac HETA TNV Kpouon TAPAHEVEL
akivnro.

4. Bpeite v taxvtnta tngo@aipag palag apéowg HeTa tnv Kpouon.
m

Aivovtat: g =10 s , pomn adpdavelag opoyevoug 60KoU pdlag M Kat gikoug €, wg mpog

l 2
Ic‘m = _ML
aova mou OiEpxetal amo To KEVTPO palag tng Katl ival Kabetog o autny 12

Eomep. 2012

9. Xupmayng opoyevng  Oiokog, palag M = Zﬁkg Kal aktivag R = 0,1m, eival
N

MPOocOedEPEVOC O 1OaVIKO eAatiplo, otabepdg k=100 7' oto onpeio A Kal LlGOPPOTEL TAVW

ot KekAléEvo emimedo, Tou oxnuatilel ywvia ¢ = 45° pe 1o oplldvtio emimedo, OMWG GTO

oxnua. To eAatiplo eival mapdAAnAo oto KeKApEvo emimedo Kal o afovag tou eAatnpiou
R

améxel améotacn d = 2 amd 1o Kévipo (O) Tou diokou. To GAAo dkpo Tou eAdTnpiou givat
OTEPEWHEVO aKAGVNTA 01O onpeio I,
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M. Na umoAoyicete TNV MPRKUVON TOU €Aatnpiou.

M2. Na umoAoyioete TO HETPO TNG OTATIKAG TPIBAG Kal va mMpoodlopiceTe TNV Kateubuvon
ne.

Kamola otiyun to €Aatnplo KOBetal oto onpeio A Kal o 0ioKo¢ apéowg KUAIETAL, Xwpig
va oAwoBaivel, Katd HAKOG TOU KEKAIPEVOU EMITESOU.

3. Na umoAoyiocete TNV emTAxuvon tou Kévtpou palag tou diokou.

4. Na umoloyicete T OTPOWOPHN TOU OICKOU WG TPOG Tov dfova TEPLGTPOPNG ToU, OTAV TO
KEVTIPO paldag tou €xel PetaklvnBel katd oldotnpa s = 0,3\/E m otn Oevubuvon Ttou

KEKALUEVOU emMTESOU.

Aivovtat: n pomn adpdvelag opoyevoug cupmayoug 6iokou wg mpog dfova mou  OLEpXETal

1 m
I=—ML —
KAbeta amd TO KEVIPO TOU 12 , N emraxuvon tng Baputntag ¢ =10 S~ , nu45°=
V2
2

Emav. Huep. 2012

10. Mia opoyeviig paBdo¢ AB mou éxel pnkog € =3 m kat pala M = 6 kg €xel oTo éva
AaKpo ™G B povipa otepewpévo €va cwpa HIKpwy Olactdacswy palag m =1 kg. H pdBdoog
otnpiletal pe TO AGAAO AKPO TNG A Of KATAKOPUPO TOiXxo Héow apbpwong. H pdaBdog

ouyKkpateital oe B€on oopporiag, oxnuatilovtag ywvia ¢ PE TNV KATAKOPUPO, HE VAHA TO

omoio gival ouvdsdepEvo oToV Toixo Kat oto uéso (K) tnec ndBdou kat givat kKAbeto os  auth,
27

OTIWG Paivetal 6To oxnua.

Na umoAoyioeste:
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M. Tn pomn adpdvelag TOU OUCTAHATOS PABOOU-CWHATOG WG MPOg dfova mou OlEpXETal

amd To onueio A Kal gival Kabetog otn pasdo.

2. To pETPO TNG TAONG TOU VAHATOG.

Kamowa otiypn to vAapa koBetal kat n pdBdog padi pe 1o cwpa apxidel va mEPLOTPEPETAL OTO

emimedo TOU OXNHPATOG, XwpPIG TPIBEC.

Na umoAoyioete:

3. To PETPO TNG YWVIAKAG EMTAXUVONG TNG PABOOU HOALG KOTIEL TO VAKA.

M4. To pétpo tng taxutntag tou onueiou B tng pdBoou otav auth yivel opllovtia yia mpwtn

popd.

Aivovtat: ouve=0,8, nue=0,6, n pormn adpdvelag tng paBoou wg TPog Tov ASova TEPLOTPOYPNG
1 m

I,= gML2 , , —
Kat n emraxuvon tng Baputntag ¢g=10 S .

Opoy. 2012

11. AUo pdBdol sival cuvOedepéveg 0TO AKPO Toug A Kat oxnpatilouv otabepn ywvia 60°
HETAEU TOUG, OTMWG @aivetal oto Xxnpa 7. Ot paBdot gival SlaWopeTIKEG PeTAEU TOUGg, aAAd
Kabe pia sivat opoyevig. To oloTnua Twv OUo paBOwV HUTOPEL va TEPIOTPEPETAL YUPW ATO
apBpwon, Tou gival oTEPEWHEVN OE TOiX0, 0TO AKPO A, Xwpig TpIBEC. To cUoTNUA APnVETAl va
neplotpaei umd tnv emidpaocn tng Baputntag amd tn B£on tou IXnpatog 7, omou n pasdog ¢,

givat oplfovtia, pe apxikn Taxutnta PnoEv.

WA s

60°
2

Ixqua 7

Aivetal otl ta pnRKn twv Ovo paBdwy eivat €, =4 m kat &, =2 m, evw n pala g paBdou ¢,
givat m, = 10 kg.

M. Na umoloyioste ™ pala m, g pdBdou pRKoug ¢;, €av TO cUCTNHA ATTOKTA TN HEYLOTN
YWVIAKA TtaxUtnta Tn XPOVIKA OTlyhn mou ot dUo pdBdot oxnuati{ouv (0eg Yywvieg pe tnv

KATAKOPU®O, OTWG @aivetal oto IXAua 8.
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2. Na umoMoyicete ™ pala m, g paBdou pnkoug £, €av to cUCTNUA oTAPATA oTyplaia,

otav n paBoog PAKoUG £, PTAVEL OTNV KATAKOpun B€on mou aivetal 6To IXnpa 9.

60°

Exnupa 9
3. Na umoAoyiceTe TN YwVIaKA EMTAXUVCN TOU GUCTAKHATOG TwY U0 paBAwY TOU EPWTANATOC
2 otn 6€on mou ameikoviletal oto IxXAua 9.
4. Na umoAoyicete Tov puUBUO PETABOANRG TNG OTPOWOPHNS TNG pABoou pAKoug ¢, Tou
epwtipartog M2 otn B€on mou ametkovietal oto IXApa 9.

Alvovtat: n emrtaxuvon tng Baputntag ¢ = 10 m/s?, n pomn adpaveiag paBdou pnkoug £ Kat
pHalac m Tou TEPIOTPEPETAL YUPW amMO TO AKPO TNG A, I, = %ml2 kat 6t 3 = 1,7

(TpOCEYYIOTIKA).
Emav. Huep. 2015

11. Aemtd, dkapmtn kal opoyevig paBdog Al pnkoug € = 1,2m kat palag M = 1 kg pmopei va
TEPIOTPEPETAL OE KATAKOPUWPO €Mimedo, Xwpig TPBEG, yUpw amd otabepo opildviio afova
KaBeto otn pdBdo, o omoiog OEpxetal amd to onpeio O oe amootaon € / 3 amd 1o Akpo A
™G paBoou. To akpo I tng paBdoou cuvdéstal pe aBapég vAapa mou oxnuatilel ywvia ¢ = 30°
HE Tn pdBoo, To AAA0 dAKpo Tou omoiou eival akAdvnTa cuvOEOEPEVO OE OTABEPO onueio A,

OTIWG OTO OXNHA.
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KURRRRRRARRANANNAN
A

<+ /3> P
Al : 3
O

To oUotnpa apxika looppomei oe opllovtia BEon. Kamowa otiyyn to vApa KoBetal.

M. Na umoAoyioste T0 PETPO TNG OUVAMNG TTOU ACKEL TO VAPA otn pdBdo Kal To PETPO TNG
Ouvapng mou dExetal n paBoog amo Tov Afova MEPLOTPOPNG, TTIPLV KOTIEL TO VAA.

M2. Na umoloyioete

a. tn pomn adpdvelag tng paBoou wg TTPOg Tov afova MEPLOTPOPNG TNG.

B. ™ YWVIAKA EMTAXUVON TNG pABAOU TN XPOVIKA OTIYUR KATAd Tnv omoia KOBetal to vipd.
3. Na umoAoyioete TNV taxUtnTa Tou akpou I tng paBoou tn XPOVIKN OTLYHN Katd tnv omoia
n paBdog SlEPXETAL YIa MPWTN YoPd AT TNV KATAKOPU®N BEon.

F4. Na umoloyicete T0 PETPO TOU PUBHOU PETABOANG TNG GTPOYOPHNG TNG PABAOU TN XPOVIKA
oTlypn mou oxnuartidel ywvia 30° ge TNV KATAKOPUPO, HETA TN OlEAEUCH TNG yla TPwTn popd

amod TNV Katakopuen Béon.

Aivovtat: n pomn adpaveiag tng paBdou wg mPog To KEVTPO palag tng I = %Mlz,

n emtaxuvon tg Baputntag ¢ =10 m/s?, nu30°= %, ouv30°= % .

Huep. 2016 (maAaiou tumou)

12. H opoyevig tpoxaAia tou oxnpatog éxet pala M = 4kg kat aktiva R = 0,1m kat pmopei va
OTPEPETAL XWPIC TPIBEC YUpw amod opllovtio dfova mou OLEPXETAl amd To KEVIPO palag tng Kat
gival kabetog oto £mimedo tng. Ta cwyata X, Kat X, €xouv pale¢ m, = 2kg kat m, = 1kg
avtiotowxa Kat givat Ogpéva ota akpa aBapoug oxotvioU mou OSIEPXETAL ATTO TO AUAAKL TNG
TpoxaAiag. Apxikd, ta ocwpata X, Kat X, datnpouvtal akivnta Kal ta KEvipa palag toug
Bpiokovtat oto i0lo opilovrio emimedo. Tn Xpovikh oty t, = 0 Ta ocwpata agrivovtal

€AeUBepa va Kivnbouyv.
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M. Na umoAoyicETE TO PETPO TNG YWVIAKAG EMTAXUVONG TNG TPOXAALAC.

M2. Na umoAoyiceTe TO PETPO TNG TAXUTNTAG TOU CWHATOG X, TN XPOVIKN OTyUn t; = 3s.

3. Na umoAoyicete Tov aplOUO TEPLOTPOPWY TNG TPOXAAIAG PEXPL TN XPOVIKA OTLyun ¢, = 3s.

F4. Na umoAoyicete T0 PETPO TOU puBUOU HPETABOANG TNG OTPOWOPUNRG TOU GUCTAHATOG TWV

CWHATWY X, X, KAl TPoXaAiag wg mpog Tov afova TEPIOTPOYNS TNG TPOXAAIAC.

Aivovtat:

e H emrtaxuvon tng Baputntag g = 10 m/s?.

Na Bswpnocte ott:

e To PAKOC TOU oX0LVIoU TTapapével otabepo.
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H pomn adpavelag tng TpoxaAiag wg mpog tov dfova mePLoTPOPNng tng [ = %MR .

2

Metafu oxotviou kat TpoxaAiag n tpBn €ivat peydAn, wote va pnv mapatnpeitat oAicbnon.

Ta cwpata X, kat X, Ogv @BAvouv oTto £6agog oUTE GUYKPOUOVTAl HE TNV TPOXaAid.

Opoy. 2016
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1. Opoyeving akaumtn pdBdoog AZ éxel pkog L = 4m, pdla M = 3kg kat iooppotei o€ opllovtia

Béon, OMwg aiveral oto oxnpPA. XTo AKPO TNG A umdpxel akAovntn apbpwon yupw améd tnv

omoia n pPAaBoog PTopEl va MEPIOTPEPETAL, XWPIG TPIBEG, Evw 0TO AANO AKPO TNG Z UTTAPXEL

OTEPEWHEVO o@alpiolo palag m, = 0,6kg kat apeAnTéwy Olactacewv. ‘Eva aBapég Teviwpévo

vipa Al ouvdéel to onpeio I tng pdBoou pe o@aipidio palag m, = 1kg, to omoio &ival
N

OTEPEWHEVO OTO €AEUBEPO AKpo 1Oavikou eAatnpiou otabepdc k = 100 77 ., To aAAo AKPO Tou

geAatnpiou sivat akAdvnto. H amoéotaon Al sivat ion pe 2,8m. ‘OAn n dwatagn Bpioketatl oto idlo

Katakopuwo emimedo, 0To OoToio vivovtal Kat OAEC ol KIVACELC.

k
A m,
m,
J ®
A Z

r

A. Na umoAoyioete:

A.1 tn porl adpdavelag Tou cuctipatog paBdou - caipidiou m; wg TPog tov optldvTio afova
mou OLEpXeTal amd To onpeio A kat givatl Kabetog oto emimedo tng datagng

A.2 1o PETPO TNG TAONG TOU VARATOG Al.

B. Av koyoupe o vAapa Al, 1o o@aipidlo m, eKTEAEl AUEIWTN APHOVIKA TAAAVIWON, £VW N
paBdog padi pe to cwpa my, umd TV emidpacn Tng Baputntag, MEPIOTPEPOVTAL XWPIG TPIBEG
yUpw amo to onpeio A. Na umoAoyioete:

B.1 to xpdvo mou xpelaletal to o@aipidlo m, amd Tn OTLyHR ToU KOBETAL TO VAHA HEXPL TN
oTiypn mou Ba @Bdcel otnv YnAdtepn B£on Tou yia MPWTN Popd

B.2 10 PETPO TNG YPAUHIKAG TAXUTNTAG TOU ONpEiou Z, T OTLypn Tou n paBoog mepvAEL amod tnv

KATakopupn Béon.

m 1
Aivovtat: ¢ = 10 s’ , pomr adpavelac tng paBdoU wC TPOC TO KEVTPO PAZac TG = 12
ML?,
m=3,14.
Huep. 2003
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2. Opoyevng oteped paBdog OA, pnkoug L=2 m kat palag M = 0,3 kg UTTopEL va EPLOTPEPETAL
eAelBepa (xwpig TPIBEG) oto optlovtio emimedo, mePl KATAKOPUPO AEova Tou SLEPXETAL ATIO TO
otabepod onpeio O. Zto Akpo A tng paBdou otepewvetal oaipido X, palac m = 0,1 kg, kat to
rad
oUotnua paBdou Kat caiptdiou X, mePIOTPEPETAL PE O0TABEPN Ywviakn taxutnta w =1 S
210 010 optlovtio emimedo Bpioketal 0sUTEPO o@aipidlo X,, iong palag pe 1o X;, MPOCOEUEVO
N
OTO AKpo aBapoug eAatnpiou, otabepdg k = 20 " . O afovag tou eAatnpiou gival opt{oOVTIOg
KAl €QATTETAl TNG KUKAIKNG TPOXIAG Tou o@atpidiou X, (0w oto oxnpa). To dAAo akpo tou

eAatnpiou eival otepewpévo akAdvnta. Ot SlacTAoElg TwY oPaiptdiwy ival apeANTEEG.
w
‘Otav n taxttnta Y tou oaipdiou X, €xel tn OlelBuvon tou afova tou eAdatnpiou, TO

opaipidlo X, amokoAAdtalt amd tn pdaBdo Kal KIVOUHEVO €UuBUYpAPHA OUYKPOUETAL MHE TO

o@aipidlo X, UE TO OT0i0 EVO

Na Bpeite:
a. Tn otpowoppn Tou cucthpatog pdBdou-c@alpldiou X, wg TPOG ToV AEova MEPLOTPOPNG TTOU

OlEpxetal amo to onpeio O.

B. To METPO U TNG TAXUTNTAG TOU o@alpldiou Tn GTLYHN ToU amokoAAdtal amo tn pasdo.
Y. Tnv mepiodo T NG TAAAVTWONG TOU CUCTAHATOG EAATNPIOU-CUCCWHATWHATOG X, KAl X, .
6. To mAdTog TG TAAAVIWwong autig.

(Aivovtat: H pomi adpdavelag tng paBdou wg TMPOg TOV KATAKOPUPO Afova mou OLEPXETAL ATIO
10

1
onpeio 0, Ip= 3 ML2 kaum = 3,14).
Eomep. 2003
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3. Zupmayng Kal opoyeviag oaipa palag m=10 kg kat aktivag R=0,1 m KuAietal eubUypappa
XwpIi¢ OAioONoN avepxopevn KATA HNAKOG KEKAIMEVOU €MMEOOU ywviag ¢ pe npe=0,56. Tn

m

XpoVIKN otlypn t=0 1o Kévipo palag tng o@aipag €xel taxutnta HE HETPO U=8 S . Na

UTTOAOYICETE yia T o@aipa:

d. TO HETPO TNG YWVIAKAG TaxUTNTAG TTEPLOTPOYPNG TNG TN XPOVIKN oTiyun t=0.

B. TO PETPO TNG EMTAXUVONG TOU KEVTPOU palag tng.

Y. TO HETPO TOU pUBHOU PETABOANG TNG OTPOWOPHNG KATA TN OLApKELd TG Kivnoig Tng.

6. TO METPO TNG TAXUTNTAG TOU KEVIPOU PAlag tng Kabwg aveBaivel, Tn oTLypn TOU €XEL
30

olaypdyel 7 TEPIOTPOYPEG.

2
Aivovtat: H por adpdvelac tng opaipac mepi afova SlepXOHEVO amod To KEVIPO TNC: [ = O mR?
m
Kal n emrdaxuvon tng Baputntag: ¢ = 10 s?
Huep. 2004

4, H opoyevig tpoxadia tou oxAparog aktivag R=0,2m ko palag M=3kg

pmopel va MEPLOTREQETAlL xwpic TPIBEC yipw ano otabepd opuloviio afova

Tou MEPVAEL anmo To KEvIpo tng O kot eival kabetog oto eminedo ng. Zwpa I

palag m =1kg eival depévo oto ehelBepo dakpo aBapolg vipatog To omoio

Elval TUMYHEVO OV TMEpUPEPELT Trg Tpoxahiag. Apxikd To cUotnpa sival

akivnTo.

Katw amé to owypa I, kal o andotacn h Bpioketal cwpa I, palag m, = 3kg

o onoio wwoppomel oTepeEwpévo athn pa dkpn KATakGpugou davikou

ghatnpiou otaBepdg k = 200 n GAAn dkpn Tou omoiou £ival OTEPEWHEVR OTO

Edapod.

Agprvoupe gAeUBepo TO cUCTNHA TPOXAAIAG-CWHATOG X, va KIvNnOEi.

Metd amd xpovo t = 1s To CWHA X, CUYKPOUETAL HETWITIKA KAl TAACTIKA PE TO OWHA X;, EVW TO
vipa KoBetal. To CUGCWHATWHA EKTEAEL ApEiWTN aTTAn ApHOVIKN TAAAVTWON 6TNY KAatakopu®n
Oleubuvon. Na umoAoyioete:

d. TO PETPO TNG EMTAXUVONG HE TNV OTToid KIVEITAL TO CWHA X, PEXPL TNV Kpouon.

B. TNV KIVNTIKA EVEPYELQ TNG TPOXAAIAG HETA TNV Kpouon.

Y. T0 TAQTOG TNG TAAAVTWONG TTOU EKTEAEL TO CUCCWHATWHA.

58
EmpéAsia: Mepk. MavayiwtonouAog-Pucikog www. merkopanas.blogspot.gr




Quoikn I Aukgiou OTIKWY ZTOUOWY Oéuata eetdoewv

0. TO PETPO TOUu pubuoU PETABOANG TNG OPHAG TOU CUGCWHATWHATOG, TN OTIYU TTOU ATEXEL ATTO
™ B€0n 1ooppotmiag Tng TaAdvtwong améotaon x = 0,1 m.
Na Bswpnoete 0Tt To viipa dev oAloBaivel oto auAdkt Tng TpoxaAiag.

i 3 O

1
Aivovtat: n pom adpdvelag tng TPOXaAiag wg mpog Tov afova MEPIOTPOPNS TNG: | = 2 MR
m

Kdl n emraxuvon tng Baputntag: ¢ = 10 s,
Emav. Huep. 2004

5. Opoyevng kat woomaxng paBdog Al pe pikog 1m kat Bapog 30N wooppomei optlovtia. To
akpo A NG paBdou cuviietal pPE ApBPwWON CGE KATAKOPUWO Toixo. To AAAo dkpo tng I
ouvisetal pe Tov Ttoixo pe aBapég vapa Al mou oxnuartidel ywvia 30° pe tn paBdo, Omwg

(paivetal oto oxnuda.

A
.
/
%

A. Na umoloyiocete ta pETpa Twv OUVAPEWY TOU ackouvtal otn paBdoo amd To vAPa Kal Tnv
apbpwon.

B. Kdamowa otiypn k6Boupe 1o vipa oto dkpo I kat n paBdog apxidel va mePIOTPEPETAL XWPIG
TPIBEC YUpw amod TNV Apbpwon 6€ Katakopu@o £mimedo.

Na umoAoyioete:
1. To PETPO TNG YWVIAKNG EMTAXUVONG TG paBdou POALG KOTIEL TO VAd.

2. To pétpo TOoUu pubpoU HeTaBOANRG TNG OTPOYOPHNS TNG PABdou, tn OTIYUA TOU auth
oxnpatilel ywvia 60° pe tnv apxikn g 0éon.

3. Tnv KvnTIkn evépyela Tng paBoou, Tn oTLypn Tou SIEPXETAL amd TNV KATAKopu®n BEon.

Aivovtat : n pomn adpdvelag tng paBdou wg mpog Tov oplldvTtio afova mou SLEPXETAL ATO TO
AaKpo NG A Kat eivat kabetog os autn eivat /,=1kg-m?.

! 5

nu 30° = ouv 60° = 2 | ouv30°® = nu60°= 2
Opoy. 2004
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6. M opoyeviig paBdog AB mou €xel pnkog € =1m kat pala M=6kg, €xel oto dkpo tng B
HOVIUA OTEPEWHEVO £va oWHA HIKpwWYV Olactdcewy pe pala m =2kg. H pdBdog otnpiletal pe to
akpo ™G A péow ApBpwong Kat apxikda diatnpeital opt{ovtia pe tn Bonbela vipatog, to éva
AKpo Tou oToiou gival OEPEVO OTO PECO TNG pABAOU KAl TO AAAO GTOV KATAKOPUPO TOIX0, OTIWG
oto oxnua. H dievBbuvon tou vApatog oxnuartidel ywvia ¢=30° pe tnv Olevbuvon tng paBdou

otnv opildvtia B€on LooppoTiag.

A. Na umoAoyioete:
A.1. To pétpo tng Tdong Tou VAHAToG.
A.2. Tn pom adpdvelag ToU CUCTAHATOG pABAoU- GWHATOG WG TPOG dova Tmou SlEpXETal amd
1O A Kal €ival KABeTog 0To £MITEDO TOU GXAHATOG.
B. Kamowa oty to vipa kéBetal kat n paBdog pali Ye TO cwia TOU £ival OTEPEWHEVO OTO
AKpo NG, apxifel va TEPIOTPEPETAL OTO EMMESO TOU OXAMATOC. Oswpwvtag TIG TPIBEG
AUEANTEEC VA UTTOAOYIOETE TO HETPO:
B1. Tng ywVviakAg €mMTdxuvong TOU OUOoTAHAtog pABoou-cwpatog wg TPog Tov dafova
TEPLOTPOPNG, HOALG KOBETAL TO VAKA.
B2. Tng taxUtntag ToU GWHATOG OTO AKPO TNG pAaBdou, OTav auth QPTAVEL OTNV KATaKopu®n
B¢on.
Aivovtat: i. MNa t pdBdo n pomn adpAvelag wg MPOg TOV Afova ToU OLEPXETAL ATO TO KEVIPO
1

pnalac kat eivat mapdAANAoC otov d€ova mepLoTPoPAC TNG: In= 12 ME 2,

m

ii. Hemrtdxuvon t¢ Baputntag eivat g = 10 s?
Eomep. 2005

7. AKaumtn opoyeving paBdog Al pe pnkog € kat pala M=3kg €xel To akpo tng A apBpwpévo
Kal looppotel optdovtia. 210 aAAo dkpo I ackeital otabepn Katakopugn duvapn F pétpou 9N,

HE POPA TTPOG Ta KATW. ‘ .
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H paBdog Al e@amtetal oto onpeio B pe oteped mou amoteAesitat amd OU0 opoagovikoug
KUAlvOpouG pe akTiveg R;=0,1m kat R,=0,2m, 0Twg paivetal 6To oxnud.
N

H amdotacn tou onpeiou ema@nic B amd to dkpo I tng pdBdou sivar 4 . To oteped pmopei va
TEPLOTPEPETAL XWPIG TPIBEG, cav €va cwpa yupw amd otabepo optlovtio dSova mou mePVAEL
amo to KEVIpo tou. O Afovag MEPIOTPOWPNG CUMTIMTEL PE TOV Afova GUMpETpiag twv OUo
KUAIVOpwV.
H pomn adpdvelag tou otepeol w¢ mPog tov afova meplotpo@ng sivat /=0,09 kgm?. MNipw amo
TOoV KUAIVOPO akTtivag R, €ival TUAypévo aBapéc Kal pn €KTATO VAPA OTO AKPO TOU OToiou
Kpépetal cwpa palag m=1kg.
a. Na umoAoyicete TNV Katakopupn duvapn mou déxetal n paBdog oto onueio B amd to
oTEPEO.
B. Av 10 cwpa palag m wooppomel, va Bpeite 1o pETpo NG SUVAMPNG TNG OTATIKAG TPLBAG
HETAEU TG pABOou Kal Tou oTepPeOU.
Y. 210 onpeio emagng B petafl paBdou Kal oTepeoU PiXvoOUpE EAAXIOTN TOCOTNTA AUTAVTIKAG
ouciag £10l, WOTE va PNOEVIOTEL N TPIBNA XwpIg va empEpel HETaBoAn otn pomn adpdavelag Tou
otepeol. Na
UTTOAOYICETE TO WETPO TNG TAxXUTNTAG TOU cwpatog palag m, otav Ba €xel EETUAXBel vnpa
punkoug 0,5m. Na Beswpeioete O0TL TOo vApA EETUAIYETAL XWPIC va OALGOAIVEL OTOV ECWTEPLKO
KUALVOpO.
6. Na umoAoyioste 10 pubud Tapaywyng £PYou OTO OTEPEO TN XPOVIKN OTLYHR TOU €XEL

m

EeTUAXOel viipa prkoug 0,5m. Aivetatl g=10 s?
Huep. 2006

8. Opoyevig paBdoc pnkoug € = 2m kal palac M = 3kg eival
avaptnuévn amo opilovrio aova A, ylpw anod tov omoio pmopei
va meploTpawel o8 katakopupo eminedo. Itov idlo afova A sival

depgvo aBapég vApa pe to idlo pnkog €, oto dAAo dkpo Tou
Empédsia:  Mepk., MayayliwtonoyAoc-Ougikog www. merkopanas.blogspot.gr
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2T CUVEXELD TO o@alpidlo apnvetal eEAsUBepo Kat TPooKpoUEL 0TO AKPO TG paBdou. Metd tnv
Kpouon to o@aipidlo akivntomoleitat. Ot TpIBEC BewpouvTtal aueANTEEG.

Na Bpeite:

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

B. Tn ywviaki Taxutnta tng paBdou apéowg HETA tnv Kpouon.

Y. Tn ypappikn taxutnta tou kévtpou palag K tng pdBoou apécwg PETA TNV Kpouon.

6. To mood TNG UNXAVIKAG EVEPYELAG TTOU HETATPATINKE O€ BEPUIKN Katd TNV Kpouon.

€. Tn pé€ylotn aviywon Tou KEvipou palag tng paddou.

Aivovtai: H por adpdvelag tng paBdou wg mpog optlovtio dfova mou SIEPXETAL amd TO KEVTPO
1 m

palac ng: I,=* 1 12 M€2 Emrtdxuvon tng Baputntag g=10 s?

Eomep. 2006

9. TpoxaAia palag M = 6kg kat aktivag R = 0,25m pmopei va meplotpépetal xwpig TPIBEG
YUpw amo optldvtio afova mou SIEPXETAL AT TO KEVTPO TNG.

Mipw amd tnv TpoxaAia utdpxel aBapEg Kal pn EKTATO VAPA. XTd dKpd TOU VAPATOG UTTAPXOUV
OE KATakopupn 0éon ta cwpata X, Kal X, pe paleg m, = 4kg kat m, = 1kg avtiotoxa. To cwpa
3, elval KOAAnUévo pe owpa X; palag m; = 1kg, TO OMOIO CUYKPATEITAL ATO KATAKOPUPO

N

eAatiplo otabepag k=100 77 . To oUOTNPA APXIKA LCOPPOTEL OTMWG QAIVETAL OTO OXAd.
Kamola Xpoviki oTlypn, TNV omoia BewpoUle wg XpoviKA otiyun Pndév (t, = 0), ta cwpata ,

KAl X; amoKOAAWVTAl Kal TO X; €KTEAsl amAn appovikn TtaAdviwon Katd tn Olevbuvon tng

KAtakopUugou.
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da. Na umoAoytotei To MAATOG TNG TAAAVTWONG TOU CWHATOG X;.
B. Na ypagei n e€icwon NG AMOPAKPUYONG TOU CWHATOG X3 O GUVAPTNON HE TO XPOVO,

Bewpwvtag wg BeTIKNA Qopd, TN Popd TPOG Ta EMAVW.

Y. Na umoAoyloTel N ywviakn €MTAXUVON TG TPoXaAiag PETA TNV ATOKOAANGN TwV CWHATWY
2, Kat ;.
6. Na umoAoylotel 0 pubpog PETABOANG TNG KIVNTIKNG EVEPYELAG TNG TPOXAAIAG TN XPOVIKA
ouypl  t=0,1s.
Aivovtal n pomi adpdvelag tng TpoxaAiag wg mpog dafova mou SIEPXETaAl amd to KEVTpo palag
1
me I = 2 MR?, n TpIBRA avdpeoa 6TV TPoxahid Kal 6TO VARA €ival apKeTd PeYAAn, WOTE va pnv
m
nmapatnpeitat oAicbnon kat g = 10 s* .
Emav. Huep. 2006

10.  Opoyevng paBdog pnikoug L=0,3m kat palag M=1,2kg pmopel va mepLoTPEPETAL XWPIG
TPIBEC YUpw amd optlovTio afova mou OLEPXETAL ATIO TO AKPO TNG A. APXIKA TNV KpAToUHE OF
oplovtia B€on Kal OTn CUVEXELD TNV APAVOUHE €AEUBEPN. OewpoUpE TNV avtiotacn tou aépa

apeAnTEa.

a. Na Bpeite tn ywviakn emrtaxuvon tng paBdou wg Tpog Tov afova mEPIOTPOPRG TN OTLYHNA
ToU agnvetal eEAsUBepn.

B. Na Bpeite tn otpowoppn Tng pdBdou otav YOdAcel oe Katakopun BEaon.
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Tn otiyyn mou n pdaBdog @BAvel OtV KATAKOPU®n O£on To KATW AKPo Tng paBdou
OUYKPOUETAl akaplaia pE akivnto cwpa X apeAnTéwyv Olactacewy mou éxel pala m=0,4 kg.
Metd tnv Kpouon

TO CWHA KLVETAlL KAatd PNKOG KUKALKOU To€ou aktivag L, evw n paBdog cuvexilel va Kiveital e
w

NV 8la @opd. Aivetat 0Tt n ywviaki Taxitnta e paBAou apéows PETA TV Kpouon givat
OTIOU W N YWVIAKN TaxutnTtd tg agécwg mptv tnv Kpouon.

Y. Na Bpeite TNV Taxdtntd TOU CWHATOC X APECWES PETA TNV Kpouon.
0. Na Bpeite to MOGOOTO TNG KIVNTIKAG EVEPYELAG TTOU HETATPATINKE O BEPUIKN EVEPYELD KATA
NV Kpouon.
1
[=—ML =
Aivovtat: n pomn adpavelag tng paBdou wg mPog Tov afova A 3 kKat g=105" .

Huep. 2007

11. ZTO Yl0 Y0 TOU OXNHATOG ToU €xel PAla M=6kg kal aktiva R=0,1m, €xel TUAIXTEL TTOAAEG
(POPEG YUPpw TOU Aemto aBapég vApa. Me otabepd 1o €va AKPO TOU VAMATOG AMPRVOUHE TO
yloytd va kateBaivel.

5

'Otav auto €xel KATéBEL KATd h = 3 m AMOKTA PETAPOPIKN TAXUTNTA Ugn=5m/s.

Na Bpeite:

A. Tn PETAQOPIKA EMTAXUVON TOU KEVTIPOU HALAG TOU GWHATOG.

B. Tn ywviakn €mMTdxuvon Tou GWHAToS KAl TNV Tdon Tou VAHATog.

. To AGYO TNG OTPOYIKAG KIVNTIKAG EVEPYELAG TTPOG TN HETAPOPIKNA KIVNTIKNA
EVEPYELA TOU OCWHATOG, XWPIG va BEWPNOETE YVWOTO TOV TUTIO TNG POTING
adpdAvelag Tou yloyo.

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

m

Aivovtat: ¢ =10 s’
Eomep. 2007

12. ‘Evag opoyevig Kat cupmayng KUAvOpog paldag M = 2kg kat aktivag R = 0,2m agnvetal va
KUANOEL Katd PAKOg evog mMAdylou emmédou ywviag KAiong ¢, Pe nue = 0,6, OMWG paivetal oto

oxnuda.
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O KUAwvOpog KUAieTal xwpig va oAcBaivel. Na umoAoyioete:
d. TO PETPO TNG EMTAXUVONG TOU KEVIPOU palag tou KUAivOpou Kabwg autdg KUAigtat.

B. To pétpo NG OUVAUNG TNG OTATIKAG TPWBAG TOU ACKEiTal oTov KUALVOpo amd 1o MAAylo
emimedo.
Y. TO HETPO TNG OTPOYOPHNG TOU KUAivOpou Katd tov dfova tou, Otav n Katakopugn
HETATOMION TOU KEVTPOU HAlag tou KUAivOpou amd To onpeio mMou autog agéBnke eAeUBepog
givat h, = 4,8m.
0. To TMANBOC TWV TEPLOTPOPWY TOU €EKTEAEL O KUALVOPOG amd tn OTIYUR Tou agnvetat
€AEUOEPOG PEXPL TN OTLYHA TTOU TO KEVIPO PALAG TOU €XEL PETATOMOTEL Katakdpu@a Katd h, =
2,41 m.
1

Aivovtat: H por adpdvelac tou KUAVEpou w¢ TTpog Tov afovd tou | = 2 MR?kat n emTdxuvon

m
™¢ Baputntag g = 10 st

Ouoy. 2007

13. H opoyevig tpoxaAia tou oxnpatog éxel pala M = 6 kg kat aktiva R = 0,3 m. Ta cwyata

T1Kal 22 €Xouv avtiotoixa paleg m1=5 kg kat mz = 2 kg.

H tpoxaAia kat ta cwpata X, , X, €ival apxikd akivnta kat ta kKévipa palag twv %, , X,

Bpiokovtal oto 610 optlovTio emimedo.

%// %{/ 2 %

an

B w2

Tn xpovikn otiypn t = 0 to cuotnpa agnvetal eAsUBepo va Kivnbei. Na umoAoyioeTe:
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d. TO PETPO TNG EMTAXUVONG KE TNV omoia Ba KivnBouv ta cwyata X1 Kat 22,
B. TO WETPO TNG YWVIAKNAG EMTAXUVONG TNG TPOXaAiag.
Y. TO HETPO TNG OTPOPOPHNG TNG TPOXAAIAG, wg MPOG ToV Afova TEPLOTPOYNGS TNG, TN XPOVIKNA
oTlypn t,=2s.
0. TN XPOVIKN OTIYHA t, KATA TNV Omoia N KAatakopu@n amooctacn Twv KEVIpwY pPalag twv X,
Y, 0a givat h = 3m.
1
Aivovtat: H pom adpdvelag tng TpoxaMiag wg mpog Tov dfova meploTtpo®nc tng I = 2 MRZKau n
m

emraxuvon tg Baputntag g=10 S ’

Inueiwon: H tpBn avapeca otnv TpoxdAia Kal oTo VAHA Eival APKETA PEYAAN, WOTE vd PNV
napatnpsitat oAicbnon.
Na Bswpnoste 0Tl Ta cwpata X, Kat X, 0ev Pptavouv oto £5aog oUTe cuyKpouovtal PE TNV

TpoxaAia.
Opoy. 2008

14. Xtepeo M palag M = 10kg amoteAsital amd 600 KOAANUEVOUG OHOAEOVIKOUG KUAIVOPOUG HE
aktiveg R kat 2R, 6émou R = 0,2m, omwg oto oxnpa. H pomn adpdvelag tou otepeol N wg
mpog Tov afova meploTpo@Png Tou sivat | = MR2. To oteped N mePIOTPEPETAL XWPIG TPIBEC YUPW
amo otabepd opitdovrio afova O'0, mou cupmintel pe tov aovda tou. To owpa X palag m =
20kg kpépetal amo to €AeUBepo AKkpo aBapoUg VAPATOG ToU gival TUALYHEVO oTov KUAIVOPO
aktivag R.

Mpw amod 1o TPAPA Tou otepeoU M pe aktiva 2R sival TUALYHEVO TTOAAEG (POPEG VAHA, OTO

€AelBepPoO Akpo A tou omoiou pmopei va aokeitat optovtia duvaun F.
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a. Na Bpeite 1o PETPO NG APXIKAG OUVAPNG Fy, TTOU aocKeital oto €AeUBEPO AKpo A Tou
VAHATOG, WOTE TO cUCTNHA TTOU EIKOVI{ETAL OTO GXNHA VA TTAPAUEVEL AKivNTO.

Tn xpovikn oTiyun t, = 0 mou to cUcTNUA ToUu OoXAPATog €ival akivnto, auavoupe tn Suvapn
akaplaia, £€tol wote va yivelt F = 115N.

B. Na Bpeite tnv emtdxuvon Tou cwpatog X.

Ma T XPOVIKA OTIYHA TTOU TO owpda X €Xel avéNBeL Katd h = 2m, va Bpeite:

Y. To PETPO TNG GTPOYOPHNG Tou oTEPEOU I wg TPog Tov dSova TEPLOTPOPNG TOU.

6. Tn petatdmon tou onpeiou A amod tnv apxikn Tou BEon.

€. To mMocooTo Tou £pyou TG SUVANNG F TTOU PETATPATINKE GE KIVNTIKN EVEPYELA TOU oTEPEOU [

KATA TN PETATOTION TOU OWHATOG X Katd h.

m

Aivetat: g=10 S ? . To cuvoAké HNKOG KABE VAPATOG Mapapével otabepd.

Huep. 2009

15. Opoyevig Kal cupmayng KUAvOpog palag m = 5kg kat aktivag R = 0.2m agnvetat amo tnv
npepia (6€on A) va KUANoEL Katd PRkog mAdylou emmédou, OTWE PAiveETaAl OTO OXAKA.
O KUAWvOpog KUAietal xwpig va oAwcBaivel. Tn ottyyn mou TO0  Kévipo  paldag Tou

KUAIVOpoOU  €xel Katakopupn petatdmon h (8éon IMN), n taxutnta Tou KEvtpou palag Tou €ivat
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Na umoAoyioete:

da. Tn ywviakn taxutnta w Ttou KUAivdpou otn Béon I,
B. Tn otpogopun tou KUAivdpou otn B¢on T.

Y. Tnv Katakopuen petatomon h.

6. Tov AGYO TNG HETAYOPIKAG TPOG TNV TEPICTPOPIKN KIVNTIKNA EVEPYELA TOU KUAivOpou o€
KATola XpOoVIKA OTlypn, Katd tn SldpKela Tng Kivnong Tou.
m

Aivetai: ¢ = 10 s? , H pomi adpavelag tou KUAivOpou wg TPog Tov dfova TEPLCTPOPNG TOU
1

sival I=2 MR?.
Eomep. 2009

16. Ztnv emupdvela evog opoyevoug KuAivdpou pdalag M = 40kg kat aktivag R = 0,2m, €xoupe
TUAiel Aemtd oxolvi apeAntéag palag, 1o €AeUBepO AKPO TOU OToioU EAKETAL PE oTaBEPN

ouvapun F mapdAAnAn mpog TNV empdvela KeKAlPEvou emmédou ywviag kKAioswg 30°, omwg

(PpAlVETAL OTO oXnud. _—

F

To oxouvi EeTuAiyetal xwpig oAicOnon, TEPIOTPEPOVTAG TAUTOXpOVA TOV KUALVOPOo. O KUALVOPOG
KUAIETAL TAVW OTNV EMPAVELA TOU KEKALUEVOU EMTEOOU XWPIig oAicOnon.

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

Av apxikd o KUAWvOpog eival akivntog Pe To KEVTIPO paAlag tou otn B£on A Kal oto eAeUBepO
AKpO TOU oxolviou acknBei otabepn dUvapn F = 130N, 0mwg oto oxnua:

B. Na umoAoytoBei n emtaxuvon tou KEvipou palag tou KUAivopou.
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Y. Na umoAoytobei to PETPO TNG OTPOWOPUNG TOU KUAIVOPOU w¢ TTPOG ToV Afova TEPLOTPOPNG

Tou otav to Kévtpo palag tou mepvdsl amo tn B€on I tou oxpatog, n omoia Bpioketat h = 1m

wnAdtepa amd tn Béon A.

6. Na umoAoyloBei 10 €épyo tng OUvaung F katd tn Petakivnon tou KEvipou palag tou

KUAivOpou amo tn Béon A otn Béon I kat va Ocifete 6Tl auto looUTtal PE TN HETABOAR TNG

HNXAVIKNG EVEPYELAC TOU KUAIVOPOU KATd Tn PETAKivnon auth.

Aivovtat: emrtaxuvon Baputntag ¢ =10 S, pomn adpdvelag tou KUAivOpou w¢G TPOG Tov

1 1

G€ova meploTpo@nc Tou | = 2 MR?, nu30= 2

Emav. Huep. 2009

17. O£AOUE VA PETPNOOULE TELPAKPATIKA TNV ayvwotn pomn adpavelag diokou pdlag m =2kg

Kal aktivag r =1m. MNa to okomd autd agnvoupe tov OIOKO va KUAICEL Xxwpig oAioBnon o€

KEKAPEVO emmimedo ywviag ¢ =30° Eekvwvtag amo tnv npepia. AlamoTtwvoups 0Tt 0 GioKog

OlavuUel TNV amootacn X =2m o€ Xpovo t=1s.

a. Na umoloyicete ™ pom adpdveldg Tou wg TPOg Tov dSova mou SLEPXETAL ATTO TO KEVTPO

padag tou Kat eival kabetog oto emimedd Tou.

B. Amé TNV KOpu@n TOU KEKAIEVOU €MTESOU aA@RVovTdl va KUAicouv tautoxpova Giokog Kal
1 2

I, =—MR

O0akTUALog i0lag palag M kat idlag aktivag R. H pomn adpavelag tou diokou givat

Kal Tou SakTtuAiou |, = MR? w¢ mpog toug afoveg mou dlEpxovtal amo Ta KEvrpa palag Toug Kat

glvat kabetol ota emimedd toug.

Na uTroAoyiosTe Tolo amd Ta cwHATA KIVEITAL PE TN HEYAAUTEPN EMTAXUVON.

JUVOEOUHE HE KATAAANAO TPOTOo Ta KEvIpa Palag twv OU0 OTEPEWY, OMWE Paiveral Kal oTo
oxnua, pe pasdo apeAntéag palag, n omoia 0gv eUTOBIZEL TNV TEPIOTPOPN TOUG Kal OEV AOKEL

TPIBEC. To cUoTnUa KUAIETAL OTO KEKALUEVO eTiTEDO XWPIG va oAloBaivel.

AarTUALOZ
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Kl
, , : . K, . o
Y. Na umoloyicete 10 AOYO TWV KIVNTIKWY EVEPYELWV omou K, n KIvnTikn gvépyela tou

Oiokou Kat K, n KIvnNTIKN eVEPYELA TOU OAKTUAIOU.
0. Av n pala kabe otepeou sivat M =1,4kg, va umoAoyioete TIg GUVALELG TTOU AOKEL N paBdog
o€ Kb cwpa.

Na oxeOLACETE TIG MO TAVW OUVAELG.
m 1

Aivovtat: g=10 s’ , nu30°=2 .
Huep. 2010

18. Aemnt opoyevig paBdog Al pnkoug € kat palag M pmopei va otpéetal yUpw amd
opllovtio afova kKabeto otn pdaBdo xwpig TPBEG, o omoiog diépxetal amd to onpeio O
i

e pGBdou. H amdotaon tou onpeiou O amd To A eivat 4. 3to dkpo A TN paBdou

OTEPEWVETAl onpelakn pala m, OmMwg Ppaivetal 6To oxnud.

m
@
A

H pdaBdog coppomei oe oplloviia Béon Kat Oéxetat amd Ttov afova Ouvapn PETPoU F =
20N.

a. Na umoAoylotouv ot paleg m kat M.

2Tn OUVEXEld TomoBeToUPE TOV dafova TEPLOTPOPNS TG pdBdoou oto dakpo I, wote va
mapapével opllovtiog Kal KABetog otn pdBdo, Kal a@nvoupe To ouctnpa €AeUBepo va

neplotpaei amod tnv optlovtia B£on. Na umoAoyioste:
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B. to pAkog ¢ Tng pAdBoou, av TN OTYUR TOU ag@hvetal €AeUBepn €XEL YWVIAKA

rad

. ’ 2
EMTAXUVON PETPOU Ay = 3,75 S

Y. To AOY0O TNG KIVNTIKAG €VvEPYElag TNG Hadag m TPOG TN CUVOAIKN KIVNTIKN EVEPYEL
TOU OUCTAHATOG, KATA Tn OIAPKELWd TNG TMEPLOTPOPNG TOU CUCTAHATOC TwV OUO CWHATWV.
0. TO WHETPO TNG OTPOYOPHNG TOU OUCTAHATOG Twv OUO CWHATwY, Otav n paBdog Exel
oTpagel Katd ywvia ¢ wg mpog tnv oplfovtia 6lelbuvon tétola, wote N = 0,3.
ﬁ

Aivovtal:  emrtaxuvon Baputntag ¢ = 10 s’ , por adpdvelag tng pdaBdou wg mpog dfova
L
KABeto otn pdBoo mou SlEpXETAl amo To KEVIPO palag tng o2 .

Emav. Hpep. 2010
19.

pzzz2

| >
< I >

e o o 3 o o 0 3 3 3 o 3 3 o .

Opoyevig paBdog Al punkoug L=1m kat palag M=3kg ocoppomei opt{ovtia, Omwg oto oxnua. To

akpo A tng paBdou otnpiletal Pe ApBpwon o€ KATAKOPUPO Toixo. To dAAo dkpo I cuvdistal

HE TNV 0POYI HE KATAKOPUPO GXOLVi.

Kamowa otiyuny KOBoupe to oxowvi Kat n pdaBdog ag@rvetral va mepoTpagsl yupw améd tnv

apbpwon xwpig TpIBEC.

H pomi adpavelag tng paBdou, wg mpog dova mou SLEPXETAl amd 1o KEVIPO Palag tng Kat
L= =

eival kaBetoc o’ auth, eiva: 12 kat g=10 S~ .

Na umoAoyioeste:

a. T Ouvapn mou déxetal n paBdog amd To 6xolvi, OTav autnh LooppOoTIEL.

B. TO PETPO TNG YWVIAKAG EMTAXUVONG TN OTLYHA TTOU KOBETAl TO oXxolvi Kat n paBdog eivat

optlovtia.

Y. TO HETPO TNG YWVIAKAG Taxutntag tng paBoou otnv Katakopupn Béon tg.

6. TO pubuod PeTABOANG TN OTPOWOPHNG TNV KATAKOPU®PN BEGN TNG.
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Emav. Eomep. 2010

20. M pikpn oaipa palag m=1kg, aktivag r=0,02m kat pomig adpdvelag wg mpog dfova
2

2
—mr
mou SiEpXeTal amd 1o KEVTIPO pAlac NG lgn= > , a@nvetal amod to onpeio A mou Bpioketal
o€ UYog h=9m mavw amod to optovTio eMimedo, OMWCS PAiveTal oTo CXAud.

A\
H o@aipa kKuAietal xwpig va oAloBaivel. ‘Otav n opaipa OEPXETAl Amo To cnpeio B tou odnyou,

TO omoio améxel amdotacn R=2m amo 1o optldvTio eminedo, va UTTOAOYICETE:

a. ™ pomh adpdvelag tng oPaipag wg mpog dova mou OlEpxeTal amd to onpeio B kal givat
TapAaAANAog TPOg TovV Afova MEPLOTPOPNS TNG.

B. TO PETPO TNG TAXUTNTAG TOU KEVIPOU palag tng ogaipac.

Y. TO HETPO TNG OTPOYOPUNG TNG 0QYAipAg WG TTPOG TOV AEova MEPICTPOPNAG TNG.

6. TO PEYyLloTO UYWog oto omoio Ba pbdcel To kévtpo palag tng ogaipag, amod to onueio B.
H avtiotaon tou aépa Bewpeital apeAntéa.
m

Aivetal n emrtaxuvon g Baputntag: ¢ = 10 s?

Opoy. 2010

21. ABapng pdBoog prnkoug 3d (d=1m) pmopei va otpépetal yupw amo opllovtio dova, mou
gival kabetog o€ autny Kat OiEpxetat amd to 0. Zto dkpo A mou Bpioketal os améotaocn 2d amod
1o O umdpxel onpelakn pala my,=1 kg kat oto onpeio I, mou Bpioketal oe amoéotacn d amod 1o O
€Xoupe emiong onuelakn pala my=6 kg. Xto dAAo dkpo tng pdBdou, oto onpeio B, eival
avaptnuévn tpoxaAia palag M=4 kg amoé tnv omoia kpépovtal ot paleg m,=2 kg, my=m;=1 kg. H
TpoxaAia pmopei va meplotpépetal YUupw amd afova 0.
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a. Amodei€te 6Tt To cUoTna Wwoppotei pe t paBdo otnv oplldvria Béon.

KdéBoupe to OB, mou cuvdéel tnv TpoxaAia pe tn pdBdoo oto onpeio B.

Y
-

=5
~
~
=5
=

iy

A
@
m A

LN Is
Y

S
H"“\
=
-]

S
.
-

. M

m
B. E o _ . L‘

KATAKOPUYO.
‘Otav n onpelakni pala m, PTAVEL OTO KATWTATO ONHEI0, CUYKPOUETAl TTAACTIKA HE aKivntn

onpelakn pala my=5 kg.

Y. Bpeite tn ypappikn taxutnta tou onpeiou A apécwg PETA T Kpouon.
Jtnv apxikn oldataén, otav n tpoxaAia pe Ta cwyata sivat depévn oto B, k6Boupe To vApa mou

oUVO£EL PHETAEU TOUG TA GWHATA M, KAl M; KAl avTtikablotoUpe tny m, e pala m.

6. MNdon mpémet va eival n pala m, wote n paBoog va dlatnpnoEL TNV IGOPPOTIA TNG KATA TN

OldpKELa TTEPLOTPOPNG TNG TPOoXaAiag;

Ta vAipata eivat aBapn, tpBEG otoug afoveg Oev UTIAPXOUV Kal TO vApa 0gv oAloBaivel otn
TpoxaAia.
Aivetat: g=10 m/s?, nu30°=1/2, pomn adpavelag tng TpoxaAiag wg mpog afova mou SLEPXeTal
amo To KEVTPO NG I=MR?/2.

Hpep. 2011
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22. H tpoxaAia Tou oxipatog eivat opoyevng pe pala m=4 kg kat aktiva R=0,5m. Ta cwpata
2, Kat X, éxouv palec my=2 kg kat m,=1 kg avtiotolxa Kat Bpiokovtal apxikd akivnta oto idlo
Upog. Kamola otiypn (t,=0) apnvovtal eAsUBepa.

\

N

L, L,

Na Bpeite:

da. To PETPO TNG EMTAXUVONG TTOU Ba ATTOKTACOUV TA CWHATA X, KAl Z,.

B. Ta PETpa TWV TACEWY TWV VNHATWY.

Y. To PETPO TNG YWVIAKNG TaxUTNTa TNG TPOoXaAiag tn otiypn t=2 s.

0. Tnv KvnTIKA €VEPYELA TOU CUCTAKATOG, TN OTLYHN TTOU TO KABE CWHA £XEL PETATOMIOTEL KATA
h=3 m.

Aivetat: g=10m/s?.. H pomn adpdvelag tng TpoxaAiag wg mpog afova mou OEPXETAL Amo To
1

I =—mR’
KEVTPO TNG €ival 2 . Ta vAapata dev oAloBaivouv otnv TpoxaAia.

Eomep. 2011

23. Acia opuovtia cavida pnkoug L=3m kat palag M=0,4Kg apbpwvetal oto akpo tng A o€
KATAKOPUYO Toix0. e amdotacn d=1m amd tov toixo, n cavida otnpiletal wote va dlatnpeitat
opwovtia. 1davikd aBapég eAatiplo otabepdag K=100N/m ocuviEetal pE TO £€va AKPO TOU OTOV
Toixo Kal to dAAo o€ cwpa X, palagc m,=1Kg. To eAatiplo BpioKeTAl OTO PUGLKO TOU UAKOG, O

a€ovag tou sivat optovTtiog Kat SEpXeTal amd o KEVTIPO palag Tou ocwpatog ;.

74
EmipéAcia: Mg

L . ot.gr



Quoikn I Aukgiou OTIKWY ZTOUOWY Oéuata eetdoewv

To kévtpo palag tou cwpatog X, Bpioketal oe amootaon d amd TOV TOIX0. XTN CUVEXELQ,
aokoUpE oTo owpa X, otabepr optlovtia duvapn pétpou F=40N pe kateuBuvon mpog To aAAo
akpo ' tng cavidag. ‘Otav 10 cwpa X, dlavucel amootacn s=5¢cm, n dUvapn mavel va ackeitat
OTO CWHA Kdl, OTN CUVEXEL, TO CWHA EKTEAEL ATTAR APHOVIKN TAAAvTwon.

a. Na umoAoyioete To MAATOG TNG ATANG APHOVIKNAG TAAAVTWONG TToU Ba eKTEAECEL TO CWHA ;.

B. Na ek@pdaocete 10 PETPO TNG OUVAUNG F, Tou Oéxetal n cavida amd Tov TOIX0 O€ cuvdaptnon
HE TNV ATOPAKPUVON TOU CWHATOG X, KAl VA OXEOIACETE TNV AVTIOTOIXN YPAPIKN Tapdotaon.

. , . L , , 237
Kata pnkog tng cavidag amo 1o akpo I Kiveital cwpa 2, palag my=1Kg pe taxutnta v, = s .

Ta 600 cwHATA GUYKPOUOVTAL KEVIPIKA KAl EAACTIKA, OTav n amopddkpuvon
TOU owpartog X, ivat x;, 0mou x; > 0. To cwHa X, HETA TNV KPoUon TAAAVTWVETAL HE TO PEYLIOTO

ouvarto mAdTog.

Y. Na Bpeite tnv amopdkpuvon Xx;.

0. Na Bpeite peTd amod mMOCO XPOVIKO SlAcTnPa amo Tn oTydn TG Kpouong ta dUo cwpata Ba
OUYKPOUGTOUV yla 0sUTtepn popd.

Otswpolpe BeTiKA TN Qopd TNG amopdkpuvong mpog 1o . TpBEG otnv apbpwon Kal oto
UTTOOTAPLYHA OEV UTTAPXOUV.

Aivetat: emrtaxuvon Baputntag g = 10m/s2.
Emav. Huep. 2011

24. Opoyevic Olokog palag m=4kg kar axtivag R=0,1m eival

akivnToc Tavw oE TAdyIo eminedo ywviac khione =307 pe

tov afova tou opulovro. Mopw amd to dioko sival TUAYUEVD

Aentd, aBapéc war pn shactkd vhpa. Itnv she0Bepn dwpn

tou  vhipatog ackeitalt  otaBepry  Suvapn  pétpou F, pe

dievBuvon mapdaiAnin WpOg TNV EMWPAvVEID ToOU  TAAylOU

emmedou Wal YPE Oopd Tpog Tad Tavw, OMWE @Yaiverdl oTo

oxApa,

da. Na umoAoyicete T0 PETPO TNG OTATIKNG TPIBAG Tou déxetal o 6iokog amd To mAdyLo emimedo.
AvtikaBiotoupe Tt OUvapn F, ge Ouvapn F, idwag katewBuvong pe tnv F; Kat pétpou F, =7N,
HE amoTéAEopa 0 OIOKOG va apxioel va KUAIETal Xwpi¢ va oAloBaivel mpo¢ ta KAtw. To vAua

TUAlyeTal yUpw amo to 6ioKo Xwpic va oAlobaivel.
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B. Na UTTOAOYIOETE TNV EMTAXUVON TOU KEVTPOU pAlag Tou OioKou, Kabwg Kal Tn véa TIA NG
OTATIKAG TPIBAG.
Y. Na umoAoyioete 10 HETPO TNG TAXUTNTAG TOU ONHEIOU EQPAPHOYNG TNG F, TN XPOVIKA oTiyun t,
Katd tnv omoia o 3{oKog £XEL ATMOKTACEL YWVIAKA Taxutnta PETpou w, =10 rad/s.
0. Na umoAoyicete 10 Oldotnua mou OlAvuce TO KEVIPO Palag tou Oiokou amo 1n
OTLYHR TOU APXIOE va KIVETAl PHEXPL TN XPOVIKA OTLYUN t;.

/’/

1
Aivovtat: nu30°= [ 2 , N emraxuvon g Baputntag ¢=10 m/s? kai n pomn adpdAvelag tou

1
—mR?
Siokou w¢ TPOC Tov G€ova TEPIOTPOPAC Tou I= 2
Opoy. 2011
25. Aivetal cupmaync, opoyeving KuAvdpog palag M kat
aktivag R. Agrvoupe Tov KUAIvOpo va KUuAlgel xwpig
ohiocBnon, umd tnv emidpacn tng Baputntag (pe
emrdaxuvon  Tng Bapltnrag g), mMAvw O KEKAIPEVO
P

emimedo ywviag ¢, omwg gaivetal oto SimAavo oxnpa:

A1. Na umoAoyicete Tnv emrtdaxuvon Tou KEvipou paldag tou KuAivopou. O a€ovag tou

KUAivOpou diatnpeitatl optldvtiog.

A2. A0 TO £0WTEPIKO autoU Tou KUAivOpou, Tmou €xel UWog h, agaipoUps TANPwS Eva
R M

opoaoviko KUAVOpo aktivag r = 2 kat palag m = 4, omwc ameoviletal 6To TAPAKATW

I
[
/

Y
~
1
|
|
!
w1
-l
-

(

Na umoAoyioste tn pomn adpdvelag Tou KoiAou KUAivOpou, wg Tpo¢ tov Aafovd Tou, Tou

TTPOKUTITEL HETA TNV APAIPECH TOU ECWTEPIKOU KUALVOPIKOU THANATOC.
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O KoiAog KUAVOPOG TTOU TPOKUTITEL APNVETAL VA KUAICEL Xwpi¢ oAioBnon, umod tnv emidpaocn
™G Baputntag (pe emrtaxuvon Baputntag g), oto (010 KEKALYEVO eMiedo, OTWG Paivetal 6To

TAPAKATW OXAHA:

P

A3. Na uToAoyicETE TNV EMTAXUVON TOU KEVTPOU PAlag tou Koidou KuAivépou. O aovag tou
KUAivdpou dlatnpeital mavta opt{ovTtiog.

A4. Na umoAoyicete, o KABe XPOVIKA OTLypn NG KUAIONG OTo KeKAWéVo emimedo, TO
AOYO TNG METAPOPIKAG TTPOG TNV TEPLOTPOPIKA KIVNTIKA EVEPYELA TOU KOiAou KUAivdpou. O
agovag Tou KUAivopou dlatnpeital mavia opt{ovTiog.

Aivovtat: H pom adpavelag | cupmayoug Kat opoysvoug KUAivopou pdalag M kat aktivag R,

1
—MR*?
w¢ Tmpog Tov afova yUupw amd Tov omoio otpépetal: | =
Huep. 2013

L

26. Muwa oomaxic Goko¢ AB amoteAsital amd duo opoyevi TpApata AK kat KB, pikoug 2 to

Kabéva, pe paleg m; = 5.m, kat m, = 0,5 kg, avtictoxxa. Ta koppdtia autda eival
KOAANpéva petal toug oto onpeio K, wote va oxnpatiouv tn 60kO AB pnkoug L=1m. H
00KOG looppotiel oe opllovtia Bfon, pe 1o AKpo NG A va otnpiletat otov Toixo pEow

dpepwong’ VW TO péoo ™nr K ~1IvAEeTA 11 TAV TAIYA 11 AYAIvi TTAII nvnuq-ﬂ(gl wiiq Q= 30°

. -~
HE TN O0KO. —
—
-
-
1
—
=
AA. o~ K B
- " |
&
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—
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A1. Na umoAoyiocete TIG OUVAELS TTOU GEXETAL N OOKOG ATO TO OXOLvi Kal TV apbpwon.

Kdamola otiypn to oxotvi KoBetal kKat n paBdog apxilel va oTpEpetal Xwpic TPIBEC YUpw amo 1o

AKpO TNG A o€ KATAKOPUWO £mimedo.

A2. Na UTOAOYIOETE TO METPO TNG YWVIAKNG EMTAXUVONG TNG pABdou o€ cuvdaptnon HE tn
ywvia 6, mou oxnpatilel autn Pe TNV apxikn tng 6éon (0° < 6< 90°).

A3. Na umoAoyioete To PETPO TNG TAxUTNTAG Tou dkpou B™ tng pdBdou ( Us-) o€ ouvaptnon pe
™ ywvia 6.

Tn otypnd mou n paBdog éxel otpagei Katd ywvia 6 = 30°, cUyKpoUETAl TAAOTIKA HE
apxikd akivnto o@aipidlo apeAntéwv OlAoTACEwY Kal Halag m = m,, TO OTI0I0 CPNVWVETAL
oto péco K' tng paBdou.

A4. Na utoAoyiceTe TO TOCOOTO ATMWAELAG TNG KIVNTIKAG EVEPYELAG KATA TV Kpouon.

Aivovtat: n emrtdxuvon tng Baputntag ¢ = 10 m/s?, pomnl adpdvelag opoyevoUg Kat

1
I =—ml’
loomaxoug pdBdou palag m Kat PAKoug L w¢ mpo¢ dova KABETO 6TO PEGO TNG 12

1 V3

nu30°= 2, cuv3o®= 2
Emav. Huep. 2013

27. Aenty opoyevng paBdo¢ Al pnkoug €= 1,5 m kat palag M pmopel va otpégetal
Xwpic TPBR YUpw amd opillovtio afova KABeto o€ auth, o omoiog OlEpXeTal amd onpeio
W

K Tng pdBdou Kal améxel amd 1o dkpo I amoéotacn d = © . 1o dkpo I TomoBetolpe owpa
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palac m = 3,2 kg aueANTEwV OlAOTACEWY Kal TO cUCTNHA loOPPOTIEL Pe T pdBdo o opllovtia

O<on.

Na umoAoyioete:

A1. ™ pala M tng paBdou Kat To PETPO TG SUvaung mou déxetal n pdBdog amd Tov afova.
A2. tn pomn adpdavelag ToU CUCTAHATOS pABAOC - CWHA WG TPOG Tov dfova TEPLOTPOPNG.
Amopakpuvoupe To owpa pafag m kat tn otypn t = 0 agnvoups tn paBdo eAelBepn va
nmeplotpaei amo tnv optovtia Bon. Na umoAoyioete:

A3. 1O PETPO TNG YWVIAKNG eMTAXUVONG TG paBdou tn otiyun t = 0.

A4, TO PETPO TNG OTPOPOPHNG TNG paBdou, Otav autrh oxnuatilel Je TNV apxikn tng opllovtia
Béon ywvia ¢ ( nue= 0,7 ) ywa mpwtn @opd.

Aivovtat: n pomn adpdvelag tng paBdou wg Tpog dova mou OLEPXETAl amd to KEvTpo palag

1

2

™G Kau eival kGBetog otn paBdo 12 Kal n emtaxuveon g Baputntag: ¢ = 10 m/s%.
Opoy. 2013

28. Aemth, Akapmtn KAt opoysvng pdBoog Al pnkoug € = 2 m kat palag M = 5,6 kg
looppotel Pe tn Bonbela opl{OVTIOU VAUATOG, MNn €KTATOU, TOU OUVOEETAL OTO HECO TNG,
onw¢ @aivetat oto oxAga. To dkpo A 1ng paBdou ouvdéetal pe  apBpwon o€
KATAKOPUPO TOIXO.

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

A

AVANANANERRRARERRNANURNENRNRANAY
A

A1. Na mpoodiopioete tn SUvapn F TOU OEXETAL N PABOOG ATIO TNV ApBpwon.
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Mwkpn opoyevig o@aipa, palag m = 0,4 kg kKat aktivag r = 7—10 m KUAieTal xwpig oAicbnon,

£xovtag eKToEeuBel Katd Pnkog tng paBdou amd to onpeio K mpog to dkpo I.

A2. Na Bpebei n ywviaki emrtdxuvon tg opaipag katd tnv kivnon tng amo to K péxptto I.
A3. Me Oedopévo OTL N o@aipa @tavel oto akpo I, va Bpeite tn OXEGn TOU MEPLYPAPEL
v Ttdon Tou VAUAtog o€ ouvdptnon HE TNV amdotacn Tou onueiou £maig tng o@aipag
pe T paBdo, amo to onpeio K.

ApoUu n opaipa éxel eykataAsiyel ™ paBdoo, kKOBoupe to vApa. H pdBdog otpépetal ot
KATAKOpU®o emimedo yUpw amd optlovtio dafova, 0 Omoiog OLEPXETAL ATO TO AKPO TNG A,

XWPIG TPIBEC.

A4. Na umoAoyicete Tov pubpd pETAaBOANG TNG KIVNTIKAG EVEPYELAG TNG pABOoU otn BEon otnv
omoia n paBoog oxnuatilel ywvia ¢ He TNV KATAKOPUQPO TTOU OLEPXETAL ATIO TO AKPO A, OTTwg
OTO TAPAKATW OXAHd.

AgUtepn  Aemth, AKAUTTN KAl OMOYEVAG pAaBdoog AA, unkoug € = € kat palag M= 3M eival
apBpwpévn Kal autn oto onpeio A yUpw amd tov 0o afova mePLOTPOPNG HE TNV pdBdoo
Al. H pdBdog AA ouykpateitat akivntn, HE KATAAANAO HNXxaviopd, oe B€on Omou

oxnuatidel ywvia ¢ e Tov Katakopu®o Toixo Omwg o6To oxnud.
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Fay

O O0Uo pdBdool cuykpoUovTal KAl TAUTOXPOVA O HNXAVIOHOG eAeuBepwvel tn paBdo AA,
Xwpic anmwAcla evépyelag. Ot pdBool PeTd TNV Kpouon Klvouvial oav €va owpd, Xwpig
PBEC. O xpdvog NG Kpouong Bswpeital apeAnTEoG.

A5. Na umoloyicete TO MOCOOTO AMWAEIAG TNG KIVNTIKAG EVEPYELAG TOU CUCTAMATOG KATA
™V Kpouon.
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‘OA£G Ol KIVACELG TTPAyHatomolouvTdl oTo (610 KAaTakopuyo emimedo.
Aivovtat:
» H pomn adpaveiag I, Aemtng opoyevoug pdBdou palag M kat prikoug €, wg mpog dagova mou

1
I, =—MD
Olépxetal amd to €va TnG AKPO Kal gival KABETog o€ auth: 3 ,
« H pomn adpavelag I, OpOYEVOUG o@aipag paldag m Kai aktivag r wg mpog agova mou
2

2
—mr
OEPXETAL ATO TO KEVTIPO PAlag TNG: gy = 5 ,
e« g=10m/s%
Huep. 2014

29. Aemth, akapmtn Kat loomaxng paBdog AB pikoug € = 1 m kat palag M = 3 kg, pmopei va
OTPEPETAL XWPIG TPIBEG 0 KATtakopuwo emimedo yUpw amd opt{ovtio afova mou SIEPXETAL Ao

’ ) ’ ’ ’ . ’ 3 y l
onueio O autng, gival kabetog otn paBoo Kat AMEXEL Ao TO akpo Tng B amootacn OB =d = —-

aynuao |

210 péco K tng pdBdoou Kat oto dkpo tng A otepewvoups dUo oaipidia palag m, kat m,
avtiotowxa, omou m, = m, = 1 kg. Aivovtag KatdAAnAn wonon to cUCTNHA TEPLIOTPEPETAL KAl
XTUTTA OE KATAKOPUQO TOIXO ME TO GKPO A, Tn oTlyhn mou n pdaBdog oxnuatilel pe TO
opllovtio emimedo ywvia 0, tétola wote nub = 0,83 (oxnua 1).

A1. Na umoAoyioete tn pomn adpdAveldag Tou cuoTApatog paBoou - o@alpdiwyv wg TPog Tov
agova mepLOTPOPNG.

A2. Na umoAoyioete TO HETPO TNG YWVIAKAG TAxXUTNTAG w, TOU OUCTAHATOG pdBdou -
o@aIPdiwV APEcWE PETA TNV KPOUOH, WOTE AUTO VA EKTEAECEL OPLAKA avAKUKAwON.

A3. Katd tnv Kpouon HE TOV TOIXO, TO TMOCOOTO ATMWAEIWY TNG KIVNTIKAG EVEPYELAG Eival TO
75% TNG KIVNTIKAG EVEPYELAC TOU ouotnpatog pdaBdou-c@alpldiwy mpwv Tnv Kpouon. Na
UTTOAOYIoETE TN PETABOAR TNG GTPOQOPHNG TOU GUCTAHATOC WG TPOG TOV dfova TMEPLOTPOPNG
TOU Katd tnv Kpouon.

A4, ‘Otav to olUotnua pdaBdou - opalpdiwy mepva amd tnv oplldvtia B€on yla mpwtn Popd,
VA UTIOAOYIOETE TO PETPO TOU pUBHOU PETABOANG TNG OTPOWOPHNS TOU o@aiptdiou m, wg mPog
Tov afova mou OEpxeTat amd to onpeio O (oxAua 2).
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a2

Aivovtat:
« emtaxuvon Baputntag ¢ = 10 m/s?,
o porm adpavelag I, AemtAg opoysvoug pdBdoou palag M Kat PRKoug €, wg mpog afova mou

OlEpXeTal amd 1o KEvipo palag tng Kal sival KABeTog og auth
1 2
I, = EMN

Emav. Huep. 2014

30. AUo0 cuykoAAnuévol opoafovikoi KUALVOpOL PE akTiveg R, kat R, = 2R, amoteAolv TO
oteped M tou oxnuatog. To oteped €xel pala M = 25 kg, pomn adpdavelag wg mpog tov dfova
mepLotpo@ng tou /=1 kg.m? kat R, = 0,2 m. To oteped Pmopel va oTpEPeTal yupw amo otabepd
optlovtio aova mMou CUMTITTEL PE TOV Aafovd Tou, XwpPig TpBEC. To owpa X palag m = 50 kg
KPEPETAL A0 TO EAeUBEPO AKPo aBapoug Kal pn €KTATOU VAHATOG TOU £ival TUALYHEVO TTOAAEG
(POPEG OTOV KUALVOPO akTtivag R;. Me tn Bonbeia opildvtiou eAatnpiou 1o cUCTNUA LGOPPOTIEL

OTIWG OTO OXNHA.

E

A1- Na U"oAOYiGETE TO PQLPU l.lls UUVUHI'S v (ol\\.ﬂll.l”-l\UUo
A2. Na umoAoyioete tn OUvaun (Métpo, KateuBuvon) mou ackel o afovag oto oteped. Tn
XPOVIKN oTypn t,=0 KOBeTal TO EAATAPLO OTO GNHEIO A Kal TO 0TEPED apxilel va OTpEPETAl.

A3. Na uToAoYiCETE TN YWVIAKN EMTAXUVON TOU oTEPEOU.
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A4. Na umoloyioete to pubPO PETABOANG TNG KIVNTIKNG EVEPYELAG TOU OTEPEOU TNV XPOVIKN

otypn t=0,9 s.
m

Aivetal 6tL n emrtaxuvon Baputntag sivat g = 10 s? .
Ouoy. 2014

31. AmO 1O £0WTEPIKO AKPO A €vOG nuo@aipiou aktivag R = 1,6 m agpnvetal va KUARGCEL pia
oupmayng Hikpn ogaipa palag m = 1,4 Kg kat aktivag r = %. To nuwowaiplo civat Bubiopévo

oT0 £0a(pog, OMWCE PaiveTal oTo IxAua 3, Kal n Kivnon tng opaipag yivetat xwpig oAicdnon

A1. Na ek@pdoste T otatikn teBN T, TOU ACKeital oTn o@aipa o€ cuvdaptnon HE TO
ouvnuitovo tng ywviag ¢ mou oxnuartilet n aktiva OF Tou nuiogaipiou pe tnv gubeia AE tng
EMPAVELAG TOU £0APOUG.

A2. Na umoAoyicete TNV KABETN GUVAMN TTOU ACKEL N NUIOQALPLKN EMPAVELD 0TN o@aipa dtav
autn Bpioketatl oto onpeio I' omou ¢ = 30° (ZxApa 3).

Mwa dAAn o@aipa, opola HE TNV TPONYOUHEVN, €KTOEEUETAL ATMO TO KATWTATO ONpeEio A Tou
nUo@atpiou pe taxitnta v = 6 m/s KAl KUAIETAL Xwpi¢ OAIGONGN OTO £0WTEPIKO TOU HE

Kateubuvon to akpo E (Zxnua 4).

A 0 E

v,
Ixnua 4

A3. Na umoAoyicete 10 PEYIOTO UYPOG ATO TNV EMPAVELA TOU £0AQOUC TToU Ba PTACEL N o@aipa

Katd tnv kivnon g .
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A4. Na umolAoyicete Tov puBPO PETABOANG TNG KIVNTIKAG EVEPYELAG KAl TO puBUS peETABOARG
NG OTPOWOPUNAG TNG oYaipag, AUECWS HOALG AUTH XACEL TNV EMAPN HE TNV EMPAVEIA TOU

nUo@atpiou oto onpeio E .

Aivovtat: pom adpdvelag tng o@aipag wg mpog afova mou OLEPXETAL amo To KEVTIpO palag

2
Zmr?

I =3 Kal n emraxuvon tg Baputntag g = 10 m/s?.

Huep. 2015
32. Opoyevng TpoxaAia looppomel £XOVTAg TO VARA TUALYHEVO YUPw TNG TMOAAEG popEG. H pia
AKpn TOU VAHPATOg gival oTepewpévn otnv opo@n O Kat n AAAN 0To CWHA X, TO OTI0I0 LGOPPOTIEL
KPEPAOUEVO amd Katakopu@o 10aviko eAatniplo otabepdg K = 40 N/m , mou eival otepewpévo
oTnV opoWn, OMw¢ @aivetal oto Ixnua 10.
H pala tng tpoxaAiag sivat M =1,6 kg, n aktiva tng R = 0,2 m. H pomn adpdavelag tng

TpoxaAiag, wg mpog dafova mou gival KABeTog oTo MiMedo TNG KAl 0 omoiog OLEPXETAL ATIO TO

KEVTPO palag tng divetal amo oxéon I = %MRZ.

///////{D//////////////////////

r
I¥xAMa 10

To cwpa X Bewpeital onpelako avtikeipevo palag m = 1,44 kg. To vApa Kat To EAATAPLO £XOUV
apeAnTéeg padec.

A1. Na umoAoyiogte Tn dUvVAPN TTOU ACKEL TO EAATNPLO OTO CWHA X.
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Kamola xpoviki oTtypn KOBOUPE TO VANA TTOU GUVOEEL TNV TPOXAAIQ PE TO CWHA X, KAl TO CWHA
Y apxilel va ekteAel amAn appovikn TaAdviwon. Tn XpovikKn otiyun mou pundeviletal n otyplaia
TaxUTNTa TOU CWHATOG X, YlId TPWTN Popd, To KEVTPO WAlag TG TPoXaAiag EXEL HETATOTMIOTEL
KATakopuga katd amootacn h. H avtiotaon tou agépa Bewpeital apeAntéa kat to vipa dev
oAloBaivel 0To AUAdKL TNG TpoxaAiag.

A2. Na umoAoyicEeTe TNV KATAKOPU®N HETATOTION h TG TpoxaAiag.

A3. Na ypayete tnv €€icwon NG AMOUAKPUVONG TOU CWHATOG X GE GUVAPTNON HE TO XPOVo,
Bewpwvtag OtL n TN t = 0 AVTIOTOIXEL TN XPOVIKN OTLYHN TTOU KOTINKE TO VAKA Kal OTL N gopd
ATOPAKPUYVONG TOU CWHATOG X TPOG TA TAVW £ival BETIKA.

A4, Na umoAoyiceTe TO PETPO TNG TAxUTNTAG TOU KATW AKpou ' TNG TpoxaAiag, otav Tto KEVTPO

padag Tng TpoxaAiag €xel HETATOMIOTEL KATAKOPUPA Katd amootaon h.

m

Aivovtat: n emrtdaxuvon tng Baputntag g = 10 s’ , M=+/10 Kkat m =10 (TPOOEYYIOTIKA).

Emav. Huep. 2015

33. Opoyevng 00KOG Al pe pikog € = 3 m Kat palda M = 6 kg @EPEL cwWHA HIKPWY OLACTACEWY
pualag m = 3 kg otn B€on A, ywa tnv omoia toxuel (Al) = €/3.

H dokdg otnpiletal pe to AKpo TNG A 0 KATAKOPUWPO Toixo pEow apBpwong. To dkpo I tng
paBoou ouvoéstal Pe TOV TOIXO HE aBapég vnpa, mou oxnuatilel ywvia ¢ = 60° pe tov

KATAKOPUYPO TOIX0 KAl To cUoTnpa OoKAG-cwHa tooppotei o€ opt{ovtia BEon.

85
EmpéAsia: Mepk. MavayiwtonouAog-Pucikog www. merkopanas.blogspot.gr




Quoikn I Aukgiou OTIKWY ZTOUOWY Oéuata eetdoewv

A1. Na umoAoyicete Tn pomn adpdvelag Tou cuoTAPATog 00KAG-cwHA, WG TPOS afova mou
OLEPXETAL A0 TO AKPO A Kal gival KABETog 6To emimedo TOU OXAPATOC.
A2. Na umoAoyicete T0 HETPO TNG TAGNS TOU VAHATOG KAl TO HETPO TNG SUVAKNG TTOU OEXETAL N

O00KOG amo tnv apbpwon.

Kamola otiypn KOBoupe TO vApa Kalt To cuotnpa apxilel va oTpEé@etal, Xwpic tpiBEC, o€
KATakopuo emimedo yUpw amd dafova mou OLEpXETal amd To Akpo A tng paBdou.

A3. Na umoAoyicete TN YwWVIAKA EMTAXUVON TOU OUCTAPATOG TN OTLyun mTou n pdBdog
oxnpatilel ywvia 6 = 60° pe v apxikn optlovria Béon tng.

A4, Na umoAoyioete v taxUTNTa U TOU OwWHAtog palag m Tn OTlyPn mou To ouotnua
O00KOG-CWHA OLEPXETAL YIA TPWTN Popd amd TV Katakopun B<on.

Aivovtat:

e n pomn adpavelag ogoyevoug paBdou paldag M Kat Pnkoug €, wg mMpog afova mou SLEPXETaAl
amo 1o KEVIpo paldag tng Kat ivat Kabetog otn paBdoo oy = ME / 12

e n emraxuvon g Baputntag ¢ = 10 m/s? Kat
 oUV 60°=1/2, nu60° =+/3 /2.

Opoy. 2015

34. Zwpa X, palagc m = 1kg, €ivat 0gpévo oto KAtw dkpo avikou eAatnpiou otabepdg
k = 100N/m. To mavw AKPO TOU eAdTnpiou &ival OTEPEWPEVO O AKAOVNTO ONUEio otnv
Kopupn KekAlpévou emmédou, ywviag KAiong ¢ = 30°. To tunpa Bl tou KekApévou emmédou
elvat Acio.

Opoyeviig KUAlvOpog palag M = 2kg kat aktivag R = 0,1m ouvOEETal PE TO CWHA X HE TN
Bonbela aBapoug vipatog mou Ogv empnkuvetat. O d€ovag tou KUAivdpou eival opildvtiog. To
vipga kat o afovag tou eAatnpiou Bpiokovtatl otnv idla €ubeia, mou eivat mapdAAnAn oto

KEKALUEVO emmimedo. To cUCTNHA TWY CWHATWY LOOPPOTIEL OTMWG PAIVETAL OTO OXNHd.
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A1. Na umoAoyicete To PETPO TNG TAONG TOU VAHATOG Kal TNV MUAKUVON Tou €Adtnpiou.
Tn xpovikn otityun t = 0 KoBetal to vApa. To owpa X apxilel va eKTeAel amAn appovikn
TaAdviwon Kat o KUALVOpog apxilel va KUAIETal xwpig oAicOnon.

A2. Na ypayete tnv €€iocwon Tng OUvVAUNG £mavag@opds yla To0 owid X 6€ cuvdaptnon HE TO
XpOVo, Bewpwvtag wg BETIKA POopA TNV MPOG TA MAVW, OTIWE PAIVETAL OTO OXNd.

A3. Na umoAoyicete TO HETPO TNG OTPOYOPUNG TOU KUAivOpou, otav Ba éxel dlaypdyel
N = 1—n2 TEPLOTPOYESG KATA TNV Kivnon Tou oTo KEKALWEVO emimedo.

A4, Na umoAoyioete to puBUO PETABOANG TNG KIVNTIKNG EVEPYELAG TOU KUAivEpou, Katd tnv
Kivnon Tou oto KEKAIPEVO eTMiTEDO, TN XPOVIKA OTLyun t = 3s.

Aivovtat:

o n emrtaxuvon tng Baputntag g = 10m/s2.

« n pomn adpavelag opoyevoug KUAIVOpoU wg Tpog Tov afovd tou Iy = MR?/2.

o_ 1
. I"IU3O =5 -

Huep. 2016

35. Opoyevng kKUAvOpog palag M = 2Kg kat aktivag R = 0,1m agprivetal va KUARGCEL, Xwpig va
oAloBaivel, Katd pnkog KekAEvou emmédou ywviag kKAiong ¢ = 30°. O aovag tou KUuAivopou

mapapével opllOvVTiog Katd tnv Kivnon tou, Omwg @aivetal oto oxnud.

Na umoAoyioete:

A1. To PETPO TNG EMTAXUVONG TOU KEVTPOU Palag Tou KUAivopou.
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A2. To pETpo NG OTPOWOPUAG TOU KUAIVOPOU TN XPOVIKNA OTIYHA TOU €XEL EKTEAECEL
N = % TIEPIOTPOYEG.

A3. To pétpo tou pubpoU PEeTABOANG TNG KIVNTIKNG EVEPYELAG TOU KUAIVOPOU, TN XPOVIKN
OTlyM)  KATd TNV omoia n KAtakopu®n HETATOMON Tou KEvipou palag tou eivat h =
1,2m.

A4. Tnv €AAXI0TN TP TOU OUVTIEAEOTH TNG OPLAKAG OTATIKNG TPIBNG, WOTE va KUAIETal
OTO KEKAIPEVO emimedo xwpi¢ va oAlobaivel.

Aivovtat:

o n emrtdxuvon tng Baputntag g = 10 m/s2.

 n pomn adpdavelag opoyevoug KUAivepou wg Tpog tov afova tou I, = MR? / 2.

e Nu30°=1/2 kat ouv30° = %
Eomep. 2016

36. Opoyevng Oiokog X, €xel pala M, = 8 kg kat aktiva R, = 0,2 m. Xto onueio B tng
Katakopung OlapéTpou Tou Olokou, TIou améxel amootacn d = %R1 amo 1o optlovTio

emimedo, eival otepewpévo optdovTio aBapég Pn ekTatod vipa (1).

To dAMo dkpo A tou vipatog (1) eivat akAOvNTa oTEPEWHEVO, OTIWG paiveTal oTo oxnua. MNipw
amd TNV TEPIPEPELA TOU OIOKOU X, €gival TUALYHEVO TTOAAEG OpEG AAAO OeUTEPO aBapEG pn
EKTATO VAHa (2), To omoio OlEpxetal amd tpoxaAia X,, palag M, = 2 kg kat aktivag R, = 0,1 m.
2T0 AANO AKpOo TOU VAHATOG (2) eival ocuvdedepévo owpa X5, palag M; = 1 kg. To olotnua

apxika ooppomei. To tunpa A tou vApartog (2) sivat optlovtio.
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A1. Na umoAoyioeTe To PETPO TNG TACNG TTOU acKei To vApa (1) oto &ioko X,.

Tn xpovikn ottypn t, = 0 1o vApa (1) koBetat. To cwpa X3 KATEPXETAl e emrtdaxuvon. H
TpoxaAia X, apxilel va meploTpEéPeTal, Xwpic TPIBECG, YUpw amd tov afovda tng Kat o O0ioKog
2, apxifel va KuAietal, xwpic va oAlcbaivel, mavw oto opllovtio emimedo.

A2. Na umoAoyiceTe TO PETPO TNG EMTAXUVONG TOU KEVTPOU palag tou Giokou ;.

A3. Na uToAOYIOETE TO PETPO TNG OTPOWYOPHNAG TNG TPOXAAIAG X, TN XPOVIKNA oTtyun t; = 1s.
A4. Na umoAoyicete tn peTaBoAn NG Baputikng SUVAUIKAG EVEPYELAG TOU CWHATOG X5 Yid TNV

Kivnon Tou amo t XPovikn oTiyun t, =0 €wg Tn XpOVIKN oTiyun t; = 1s.

Aivovtat:
« n pomn adpaveiag Tou GioKoU wg TPOG ToV ASova TEPLOTPOYPNG TTOU OLEPXETAL ATIO TO KEVIPO

LI('J(GQ TOU I1 = %M1R12
* n pomn adpaveiag g TPoxaAiag wg mpog Tov dafova MEPLOTPOPNG TTou SLEPXETAlL amd To
KEvTpo palag tou |, = %MZRZZ

e n emrtaxuvon ¢ Baputntag ¢ = 10 m/s2.

Na Bswpnoete ott:
e n tEBA TOU VApAtog (2) T6c0 Pe TO OioKO X, OCO Kal HE TNV TPOXaAia X,, €ival apketd
HEYAAN WOTE va Pnv mapatnpeitat oAicdnon.
e Katd tn OldpKeEla OAOU TOU (patvopévou, o Oiokog Tapapével 6To optdovTio eMimedo, XwWPIg
Va CUYKPOUETAL HE TNV TPOXaAid.
* 0 Gfovag meplotpowng tou diockou Oev aAAdlel kateuBuvon, Katd tn OldpKeld NG Kivnong
ToU.
e TO OWHA X; €XEL AUEANTEEG OLACTAOCELC.
e N avtiotaon tou agpa sivat apeAntéa.

Emav. Hpep. 2016

37. H opwdvua kat opoyevig pdBoog AB tou TapAKATw OXAUATOG, €xel pnkog L= 0,6
m Kat pyala M = 3 Kg. Zta dkpa tng pdaBdoou, €xouv otepewbei dUO o@alpidla apeANTEWY
Olaoctdoswy palag m = 0,5 Kg to kabéva. H pdBdog pmopel va meploTpEPetal yupw amo
KATAKOPUPO AETTO CWANRVA, TTOU TTEPVA ATO TO KEVTPO TNG Kal €xel apeAntéa pdala Kal aktiva.
2T0 CWANVa €XEl MPOoAPHOCTEl, otabepd, opoyevig KUALvOpog palag My = 1 Kg kat aktivag
Rc=0,2 m. Tipw amod tov KUAIVOpo eival TUMYHEVO TOAAEC POpEG AemTO, aBapég vnpa
otafepoU pNKOUG, otnv €AeUBepn dkpn TOu omoiou avaptdrtal péow aBapoug TpoxaAiag,

TTOU UTTOPEl va MEPIOTPEPETAl XWPIG TPIBEG, £va owpa X palag m, = 1,25 Kg.
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ApXIKd TO owHa X KAl to ocuotnua (pdBdog, o@aipidia kKat KUAVOpog) eival akivnta. Tn
XPOVIKN oTiypn t = 0 To cwpa X a@nivetal va Kivnbei Katakopuga Kal To cUctnpa Eekva va

TEPLOTPEPETAL, EVW TO VAHA OV oAloBaivel.

Na umoAoyioete:
A1. Tn ouvoAlkn pomn adpdvelag TOU GUCTAHPATOCG Tou amoteAsitat amd tn pdaBdo, ta

o@aipidla Kat Tov KUALVOpo.
A2. To PETPO TNG YWVIAKAG EMTAXUVONG TOU KUAIVOpoU.
A3. To péTpo NG TAONG TOU VAHATOG TTOU AOKEL TO VARA OTO CWHa X.

A4. Tnv KIVNTIKA EVEPYELA TOU CUCTAMATOG AOYw TEPLOTPOPNG, TN XPOVIKA OTLyHn t; Katd tnv
omoia TO oUCTNHA €XEl EKTEAEOEL N=2—i[nsplotpocpég.

A5. To Uyog h Katd to omoio £xel KATEABEL TO GWHA X TNV MAPATAVW XPOVIKN OTYHN t;.
Aivovtat:
 H pomn adpavelag g paBdou wg mpog tov dfova MEPLOTPOPNG TNG Icm = %MLZ,

e n pomn adpdvelag Tou KUAivipou w¢ TPOG Tov dfova TEPLCTPOPNG TOU Icm,,(=%MKRK2
e g=10m/s2.
Emav. Huep. 2016 (maAaiou tumou)

38. Mia opoyevig akapmtn paBdog Al otabepng Olatopng éxet pydla M = 4Kg. H pdBdog
looppotel og opllovtia B€on Kal To Akpo TNG A cuvOEETal PJE APBPwWON O KATAKOPUPO TOIXO.
To dAMo dkpo I tng pdBdou ocuvdéetal péow aBapoug Mn ektatou vApatog MA pe tov
KATAKOPU®o Toixo. To vApa oxnuartidel pe tn pdBoo ywvia ¢. MNipw amo Eva AEmTO OPOYEVN
Oioko kévipou K, palac m =2 kg kat aktivag R = 0,1 m eival TUAtypévo TTOAAEG POPEG Eva
AETTO PN €KTaATO aBapég vApa. To eAeUBEPO AKPO TOU VAHATOG £XEL OTEPEWOEL 6TO Akpo I TG

PABJOU AT, OTIWG (PCirrrmo ~mn mvinise
AN

\
Wn \\

S
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Tn xpovikn otiyunn t, = 0 o Oiokog agnvetal va Kivnbei kat to vAapa EETUAlyeTal Xwpig va
oAloBaivel.
A1. Na umoAoyiceTe TO HETPO TNG EMTAXUVONG TOU KEVTpou paldag tou Giokou, Kabwg autog
KATEPXETAL.
A2. Na umoloyioete T0 P€Tpo TG OUvaung mou déxetal n paBdog Al oto dkpo tng I amd to

vAipa A, dtav o 6ioKoG KatépXxeTal.

Tn xpoviki ottyun mou To KEVTpo palag K tou diokou éxel KaTtEABEL Katakopuga Kata h, = 0,3
m, TO VApA Tou cuvdEel To OioKo pE Tn pdBdo koéBetat.

A3. Na uTloAoYioETE TO PETPO TNG OTPOWOPHNG TOU OICKOU WG TPOG Tov dfova TEPLOTPOPNG
TOU, PETA amd Xpoviko dldotnua At amo tn oTyun Tou KOTINKE TO VAKA.

A4. Na umoAoyicete To AOYO TNG KIVNTIKAG EVEPYELAG AOYW TIEPLOTPOPIKNAG Kivnong mpog TNV
KIVNTIKA €VEPYELd AOYW HETAPOPIKAG Kivnong Tou Oiokou PETA amd Xpoviko dldotnua At” =

0,1s amd TN OTIYHN TTOU KOTINKE TO VAHA.

Aivovtat:

o n emrdaxuvon g Baputntag g =10 m /s?

* n pomn adpdavelag Tou 0ioKoU wg TPog Tov dafova mou OLEPXeTal amd to KEVTPo palag tou I,
_ 1 _m

=—mR

* nNUe=0,8, ouvp=0,6
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o« 0 dafovag meploTpoPnG Tou OloKOU Tapapével ouvexwg opllOvTlog Kal KIveital o€
KATAKOPU®N TPoXId o€ 0An Tn OLdpKELa TNG Kivnong Tou
» 0 0iokog 0gv QTAVEL 0TO £0aPOC 0T OLAPKELA TOU PALVOHEVOU.

Hpep. 2017

(H mapakdtw daocknon 39 dla@Epel amo tnv mponyoupevn 38 oto epwtnua A4)

39. Mia opoyevig akapmtn paBdog Al otaBeprig¢ dwatopng €xel pala M = 4Kg. H paBdog
looppotel og opllovtia B€on Kal to dkpo TnG A cuvdEeTal Pe apBpwon o KATakOpu®o Toixo.
To dAAo dakpo I tng pdBdou ocuvoéstal péow aBapouc pn ektatoU vApatog A pe tov
KATAKOPU®O Toixo. To vApa oxnuartilel pe tn pdBdo ywvia ¢. MNipw amo £va AEMTO OPOYEVN
Oioko Kévipou K, palag m =2 kg kat aktivag R = 0,1 m eivat TUAtypEVO TTOAAEC POPEG Eva
AETITO YN eKTATO aBapég vApa. To eAeUBepO AKPO TOU VAHATOG £XEL OTEPEWOEL 6TO AKpo I TG

pdaBoou Al, OTwG Paivetal 6To oxnua:
AN

W \\\\\ \\\\ \\\\\ \\\\ \\‘\\\\\-\ \\\\\\\\ \\\\\\\ \\\\

O
SO

Tn xpovikn otiyunn t, = 0 o Oiokog agnvetal va Kivnbei kat to vAapa EETUAiyeTal Xxwpig va
oAloBaivel.

A1. Na umoAoyiceTe TO PETPO TNG EMTAXUVONG TOU KEVIPOU padag tou Oiokou, Kabwg autog

KATEPXETAL.

A2. Na umoloyiocete To PETPO TNG SUVAUNG Tou dEXeTal n paBdog Al oto dkpo tng I amo 1o
vipa A , étav o 8iokog Katépxetal.
Tn xpoviki oTiyun mou To KEVIpo palag K tou diokou €xel KaTéABeL katakopuga katd h, = 0,3

m, TO VARA TToU cUVOEEL To Oioko pe Tn paBdo KoBetal.
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A3. Na uTIoAOYICETE TO PETPO TNG OTPOWYOPHNG TOU OICKOU WG TPOG Tov dfova TEPLOTPOPNG
TOU, PETA amd Xpoviko dldotnua At amo tn oTyun Tou KOTINKE TO VAKA.

A4. Na uToAOYICETE TNV KIVNTIKNA evEPYELd AOYw HETAPOPIKAG Kivnong tou OicKou HETA amo
XPOVIKO dlaoctnpa At” = 0,1 s amd Tn GTLyHr TOU KOTINKE TO VAd.

Aivovtat:

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

e n pomn adpdvelag Tou 0iCKOU w¢ TPOg Tov dfova mou OLEPXETAL amd To KEVTpo palag tou

1
Icm = TmRZ

e nue=08, ouvp=0,6

o« 0 dafovag meplOTpOPNG Tou OiOKOU TaApAapéveEl ouvexwg opllOvTlog Kal KIveital o€
KATAKOPU®N Tpoxid o€ 0An tn OldpKeELla TNG Kivnong Tou

o 0 Oiokog Ogv PTAvel 0TO £0aPOog oTn OLAPKELA TOU (PALVOHEVOU.

Eomep. 2017

40. Opoyevég oteped owpa X ouvoAlking palag M = 8 kg amoteAsital amd dUo KOAANPEVOUG
opoa&ovikoUg KUAivOpoug pe aktiveg R kat 2R, omou R = 0,1 m Omwg @aiveral ota oxnpata a

Kal B (to B amoteAel eykdpoia Toun Tou a).

Zyipo o Eyvina B

H pomn adpdavelag tou otepeol I wg TPoG Tov dfova mePLoTPoYnG Tou givat | = % MR’

To oteped I PMOpEl va TMEPIOTPEPETAL XwPIg TPIBEG YUpw amd otabepd opildvtio aova O'O.
0 oplldvtiog afovag mMePLOTPOPNG CUMTITITEL JE TOV AEova CUMMETPIag tou KUAivopou. Mipw

amod Tov KUAIVOPO Tou oTepeoU akTivag R eival TUAlypEvo TOAAEG PopEC aBapéC pn EKTATO VAHA
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HEYAAOU PNKOUG, 0TO £AsUBEPO AKPOo A tou omoiou ackeital opildvtia duvapn pétpou F = 100
N.

210 €AeUBepO Gkpo aBapoUg pn €KTAToU VAPATOG PEYAAOU PAKOUG, TOU £ival TUALYHEVO OTOV
KUALVOpo akTtivag 2R, sival ogpévo owpa X, palag m, = 2 kg. To cwpa X, cuvoéstal pe aBapeg
Un €KTAto VAPa pe cwpa X, palag m, = 1 kg, TMOU CUYKPATEITAL OTEPEWHEVO OE KATAKOPUPO
eAatnplo otabepdg K.

To ocUotnpa tou oTeEPEoU X KAl TWV CWHATWY X; Kdl X, APXIKA IOOPPOTIEl, JE TO EAATAPLO VA
EXEL EMPNKUVOEL Katd Al = 0,2 m amo TO QYUCLKO TOU PAKOG. Tn XPOVIKNA Ty UNoév (£, =0's)
TO VAMA TOU GUVOEEL TA owHATa X, KAl X, KOBetal. To ocwpa X, apxiel va eKTeAel amin
APHOVIKA TAAAVIWON, evw TO OTePEd X apxilel va mePLOTpEPeTal yupw amd tov oplldviio

agova meplotpong tou O 0.

A1. Na umoAoyiocete tnv TN t™ng otabepdg K tou eAatnpiou.

A2. Na ypdyete v €€iowon ™G AMOPAKPUVONG GE CUVAPTNON HE TOV XPOVO TNG ATANG
APHOVIKAG TAAAVTWONG TOU EKTEAEL TO ocwWHA X,. OewPROoTE WG BETIKNA Popd TN Popd TPoG Td
mavw.

A3. Na umoAoyicete to PETPO TNG EMTAXUVONG TOU OWHATOG X, KAl va TMPOodlopiceTe TNV
Kateubuvon g

A4. Na umoAoyioete To PETPO TOU pubpoU PETABOANG TNG OTPOWOPHNAG TOU OTEPEOU 2.

’ ’ , ’ ’ ) ’ 20
A5. Na umoAoyioete t0 €pyo tng OSuvaung F, Otav TO OTEPED X €EXEl EKTEAECEL —

TEPLOTPOYPEG.

Aivetal n emtaxuvon g Baputntag g = 10 m /s?

‘Omou epgaviletal To m va pn yivel aplOunTikn avtikataotaon.
Na Bswpnoete ottL:

° KAatd tn OldpKELd TNG MEPLOTPOPNG TOU OTEPEOU X TO OWHA X, OEV CUYKPOUETAL HE TO
oteped 2.

° n TPBA TOU VAUATOG HE TOUG KUAIVOPOUG TOU OTEPEOU Eival ApKETA PEYAAN, wOTE va
unv mapatnpeitat oAicbnon.

° KAtd tn OldpKeld TNG TAAAVTWONG TOU CWHATOG X,, 0 Afovag Tou eAATnpiou Tapapevel
KATAKOPUQPOG.

° n avtiotaon tou aépa sivat ageAntéa.

Emav. Hpep. 2017
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41. Opoyevég oteped owpa X ouvoAlKng palag M = 8 kg amoteAsitat amd U0 KOAANPEVOUG
opoa&ovikoUg KUAivOpoug pe aktiveg R kat 2R, omou R = 0,1 m, 0Twg aivetal oTa oxnuata a

Kal B (to B amoteAei eykapola topn Tou a).

Tyiua o Lpa p
H pomi adpdvelag tou otepeol I w¢ TPOG ToV Aafova mMEPLOTPOPNG Tou eival [ = % MR’

To oteped X pmopei va meploTpEPETAl XwPig TPIBESG YUpw amd otabepo opildvtio agova O 0.

0 oplldvTiog afovag mEPLOTPOYPNG GUMTITITEL PE TOV AEova GUHHETPIAG Tou KUAivapou.

Mpw amd tov KUAVOpO Tou oTEPEOU aktivag R eival TUALYPEVO TIOAAEC POPEC aBapég pn
EKTATO VAPA HEYAAOU PAKOUG, 0TO €A£UBEPO AKpPO A Tou omoiou ackeital optlovtia duvapn F.
210 €AeUBepO Gkpo aBapoug pn eKTAToU VAPATOG PEYAAOU PNKOUG, TTOU €ival TUALYHEVO oTOV
KUAWvOpo aktivag 2R, sival dgpévo owpa X, palag m, = 2kg. To ocwpa X, cuvoEstal e aBapeg
UN EKTATO VAHA PE owpa X, palag m, = 3kg.

To oUoTNUa TOU OTEPEOU X KAl TWV CWHATWY X, KAl X, APXIKA loOpPOTIEL.

A1. Na umoAoyioete to PéTpo TG duvaung F.

To vApa Tou GUVOEEL TA oWHATA X, Kal X, KOBETal Kal To oteped X apxilel va meploTpEPeTal
yUpw amo tov opildvtio agova meplotpong tou O 0.

A2. Na umoAoyicete To PETPO TNG EMTAXUVONG TOU OWHATOG X, KAl va TMPOodlopicETe TNV
Kateubuvon tnge.

A3. Na umoAoyiocete To PETPO TOU pubpoU PETABOANG TNG OTPOWOPUNAG TOU OTEPEOU 2.
A4, Na umoloyicete to €pyo tnG OUvapng F, Otav TO OTEPED X €XEL EKTEAEOCEL %
TEPIOTPOYEG.
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Alvetal n emtaxuvon tg Baputntag ¢ = 10m/s?

‘Omou epgavietal To m va pn yivel aplOunTikn avtikataotaon.

Na Bswpnoete ott:

° KAtd tn OlapKELd TNG TEPLIOTPOPNG TOU OTEPEOU X TO OWHA X; OV CUYKPOUETAL HE TO
OTEPEO X.
° n TPBA TOU VAHATOG HE TOUG KUAIVOPOUG TOU OTEPEOU £ival apKETA PEYAAN, wOoTE va

unv mapatnpeitat oAicbnon.
° n avtiotaon tou aépa sivat ageAntéa.
Opoy. 2017

42. Aenmti opoyevig pdBdog OA pnkoug € = 3m kat palag M = 8kg eival otabepd
OUYKOAANUEVN HE TO €va akpo tng O oto KEVIPo opoyevoug Oiokou A palag m, = 4kg Kkat

, 2 , , , I3 , , ’
aktivag R, = a2 m. To ouotnua Twv OU0 aUTWV OWHATWV (paBdou-0ickou) HTOopPEL va
2

TMEPLOTPEPETAL XWPIG TPIBEC WG £va owHa YUpw amd otabepo opllovtio aova mou SLEpXeTal
amo 1o KEvipo O Kat sival Kabetog oto emimedo Tou dicKou.

To péoov I tng paBdou OA éxel 0eBei pe tn BoriBeta Aemrtou opt{ovtiou aBapoug Kat pn ektatou
vAipatog ZI (vApa (1)) pe OmAR tpoxaAia X, kat n pdaBoog oxnuatilel ywvia ¢ HPE TNV
mpoéKTaon tou opllovtiou vnpatog ZI. H Al tpoxaAia amoteAsitat amd SUO OHOYEVEIC
OUYKOAANPEVOUG opoalovikoug OioKoug Pe aktiveg R kat 2R, omou R = 0,2m kat n pomn
adpAvelag tng wg mpog afova

mou OlEpxeTal amd TO KEVIPO TNG KAl €ival KABetog oto emimedd Tng €ivat ion pe

lem (tpoxahiag) = 1,95kg m?2.
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‘Eva OeUtepo AemtO, aBapég Kal pn eKtatd vApa (2), mou eivat mapdAAnAo o€ KEKALUMEVO
emimedo ywviag KAiong ¢, eivat TUALYpévo TTOAAEG POpPEG o€ €va AETTO AUAQKL TOU ECWTEPLKOU
dlokou akTtivag R tng TpoxaAiag X, Kal To dAAo Tou AKPO Eival TUALYHEVO OTNV TTEPLPEPELT EVOG
OHOYEVOUG KUAIVOpou X, palag m = 30kg Kat aktivag R, OTwg @aivetal 6To oxnud.

To oUotnua OAwWY TWV CWHATWY TOU OXAHATOC LOOPPOTIEL 0TO iO10 KATAKOPUYO emiTedo.

A1. Na umoAoyioete T poT adpAvelag Tou CUCTANATOG TwV GU0 CWHATWY pdBAou-0icKoU wG
mpog Tov afova meplotpo@ng O.

Tn xpovikn otiypn t = 0 1o vAipa ZI mou cuvdéel Tn pdBdoo pe tnv TpoxaAia KOBetal Kat o
KUALvOpog apxilel va ekTeAel KUAION Xxwpig oAicOnon.

A2. Na umoAoyicete TO PETPO TOU PuBPOU PETABOANG TNG OTPOWPOPHAG TOU GUOTHHATOS TWV
000 cwpdatwy paBdou-6iokou wg TPog Tov afova meplotpo@ng O Tn Xpovikn otiyun t = 0.

A3. Na uTIOAOYICETE TNV KIVNTIKA EVEPYELA TOU CUGTANATOC TWVY OU0 CWHATWY paBdou-0iokou
TN XPOVIKA OTLyHA Tou n pdBOoog yiveTal KATAKOpU®N Yyid TPWTN Qopd HETA TO KOWIHO TOU
VAHATOG.

A4. Na umoAoyioete TNV emtdxuvon Tou Kévtpou PAlag K tou opoysvoug KUAivOpou (Kabwg
KAl TNV Taxutnta Tou Kévtpou paldag tou KUAivopou otav €xel Olavuoel Olaotnpa s = 2m oTo
KEKALPEVO eTimedo.

Aivovtat:
° n emtaxuvon tg Baputntag ¢ = 10 m/s?
° n pomn adpdavelag tou diokou A wg mpog tov afova mou SLEpXeTal amd To KEvtpo palag

v ’ 1
TOU €ival (0N PE lema) = 5 MRS’

° n pomn adpdvelag Tng paBoou w¢ mpog dfova mou SLEPXETAL amd To KEVTIPO palag tng

, ’ 1
givat ion pe lem) = 757 ME

° n pomn adpdavelag Tou opoysvoUg KUAIVOpou X, w¢ mpog dfova mou OLEPXETAL ATO TO
KEVTPO PAag Tou €ivat ion PE lomwurivepov) = % mR?

° nue = 0,8, ouve =0,6

° 0 afovag MePLOTPOPNG TOU OHOYEVOUG KUAIVOPOU X, TAPAHEVEL GUVEXWG 0pL{OVTIOC OE

OAn tn OLdpKELa TNG Kivnong Tou

° TO KEKALPEVO emmimedo ival HEYAAOU PAKOUG

° N TPOXAAiQ TEPIOTPEPETAL XWPIG TPIBEG

° 10 Vipa dev oAloBaivel otov KUALVOPO Kal TNV TpoxaAia

° n avtiotaon tou aépa Bewpeital apeAntéa yia OAd Ta cwyartd.
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Huep. 2018

43. Opoyevng KUAvOpog palag m, = 20 kg kat aktivag R Bpioketal o€ ema@n He KEKALUEVO
emimedo ywviag ¢ pe nue = 0,6. MNipw amd 1o auAdKL Tou KUAIVOpoU €XoUpE TUAIEEL TTOAAEG
(POPEC aBapEG Kal pPn eKTato vApd. To vApa £€epxOpeEvo amo To TMAVW AKPO TOU KUAivOpou,
TUAIYETAL OTO £0WTEPIKO TUAHA plag OUMANG TpoxaAiag, n omoia amoteAsital amd 6U0 OHOYEVEIG
opoa&ovikoUg Kal cUYKOAANUEVOUG KUAIVOPOUG. ATTO To vApd Tou OLEPXETAL ATO TOV EEWTEPIKO
KUALVOpO KpEpetal cwpa palag m, = 3 kg, 0Twg Paivetal 6To oxnua.

RN

(24)

H pom adpdavelag tng OUTARG TPOXAAiag wg mpog Tov dfova MEPLOTPOPNS TNG Eival ion pE
lempoxaniag = 0,48 kg-m?. Ot aktiveg Twv KUAivOpwv Tng SIMARG TpoxaAiag eivat ioeg pe ry = 0,1m
Kat r, = 0,2m. ApXIkd To 6A0 cUCTNHA LCOPPOTIEL.

A1. Na umoAoyicete ta PETPA TwV OUVAPEWY TIOU ACKOUV TA VAPATA GTOUG KUAIVOPOUG TNG

OUTANG TpoxaAiag.

Tn xpoviki ottypn t = 0 To vAPA ToU cUYKpdatei Tov KUAIVOpo KOBetal. Av o KUALVOPOG KUAIETal
Xwpig va oAlcBaivel

A2. Na umoAoyicete TNV EMTAXUVON TOU KEVTPOU Hadag Tou KUAivopou.

A3. Na uTloAoYIOETE TNV EMTAXUVON HE TNV OToia To cwpd palag m1 KAtépxXetat.

A4, Na uTloAoYIoETE TNV KIVNTIKA EVEPYEL AOYW TEPLOTPOYPNG TNG OLTANG TPOXAAIAG TN OTIYHR
TOU TO oWMa palag m, €Xel PETATOTMIOTEl KATAKOPUPA TPOG TA KATWw Katd 0,25 m, petd to
KOWIHO TOU VAUATOG.

Aivovtat:
n emtaxuvon tg Baputntag ¢ = 10 m/s?
e 1 pomn adpdvelag tou KUAivopou palag m, wg mpog dfova mou OLEpXETal amod 1o KEVTPo palag

’ ’ _ L 2
ToU €ivat {on e lemqwnivopo) = 5~ MR

98
EmpéAsia: Mepk. MavayiwtonouAog-Pucikog www. merkopanas.blogspot.gr




Quoikn I Aukgiou OTIKWY ZTOUOWY Oéuata eetdoewv

0 dfovag MEPLIOTPOYPNG TOU OHOYEVOUG KUAIVOPOU M, TTAPAUEVEL CUVEXWG 0pllOvTIog o€ OAN TN
OldpKeLa NG Kivnong tou
TO KEKAIPEVO €TimedO €ival HEYAAOU PRKOUG
N TPoXaAia MePLOTPEPETAL XWPIG TPIBEG
10 vnpa dgv oAloBaivel otov KUAIVOPO Kal 6TV TpoxaAia
n avtiotaon tou aépa Bewpeital ageAntéa yia OAd Ta cwyartd.
Eomep. 2018

44, Yupmayng opoyeviag KUAWVOpog palagc m kat aktivag R = 0,1m eival mpoodepévog o€
10aviko eAatiplo otabepdag k = 100N/m oto onpeio A Kat Lcoppomel MAVW OE KEKAIPEVO
EMMEdO PeEYAAOU UAKOUG Ywviag KAlong ¢ omwg @aivetal oto oxnua. O afovag tou eAatnpiou
givat mapdAAnAog oto KekKAlPéEvo emimedo. To AAAO AKPo TOu €AATnpiou €ival OTEPEWHEVO

akAovnta oto onueio . H emunkuvon tou eAatnpiou sivat A¢ = 0,06m .

A1. Na umoAoyioete t pada Tou KUAivopou.

Tn xpoviki otypn t, = 0 o KUAWVOpog amoomdtal amd To €AAtnPlo Kal KUAETal xwpig va
oAloOaivel Katd PAKOG TOU KEKALHEVOU EMTESOU.

Na umoAoyioete:

A2. v emtdxuvon Tou KEvtpou palag tou KUAivopou,

A3. TO PETPO TNG OTATIKNAG TPIBAG TTOU GEXETAL O KUALVOPOG ATO TO KEKAIPEVO £TiTTEDO KATA TN
Oldpkela g KUALONAG Tou,

A4. Ttov puBUO PETABOANG TNG KIVNTIKNG EVEPYELAG TOU KUAIVOPOU TN XPOVIKA oTiypn t = 1s.

‘Eotw OTl oto KEévipo paldag Tou KUAIvOpou eival €VOWHATWHEVOG ONUELAKOG AVIXVEUTAG

NXNTIKWV KUPATWY, O Oomoiog épel AAumdakl. Xtn BAcn Tou KeKAEVOU emmeédoOU eival
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OTEPEWHEVN TINYN S NXNTIKWY KUPATWY, OTWwE paivetal oto oxnua, cuxvotntag f,=1700Hz. To
AQUTTIAKL TOU AVIXVEUTH avdaBel 0tav avixveuovtdl GUXVOTNTEG HETAEU TwV THWVY f=1750Hz kat
f,=1800Hz.

A5. Katd tnv KUAon Tou KUAIVOPOU 0TO KEKAIPEVO €TTEOO va €EETACETE av TO AAUTAKL Ba
avayel amo tn Xpovikn oTiyun t; = 1s HEXPL TN XPOVIKA oTiyun t, = 2s.

Aivovtat:

 n emrtaxuvon g Baputntag g = 10m/s?

« n pomn adpdavelag Tou KUAivOpou wg pog tov dfova mou SIEpXeTal amd To KEvTpo palag tou

v ’ 1
givat ion pe Iy = - mR?

* nNue=0,6 kat ouvep=0,8

1N TaxUTNTA TOU NXOU GTOV A€pd ion YE U, = 340m/s

Na Bswpnoste ott:

e 0 afovag MEPLOTPOPNAG TOU KUAIVOPOU TAPAMPEVEL OUVEXWC of opl{ovtia Béon o OAn TN
OldpKeLa TNG Kivnong tou

 n avtiotaon tou aépa Bewpeital ageAntéa

e N e€ubBeia MOU EVWVEL TNV TNYA KAl TOV QAVIXVEUTH €ival mApAAANAn oTO KEKAIUEVO
emimedo.

e N AQYN TWV NXNTIKWV KUPATWY amo Tov avixveutn Oev emnpealetal amo tnv KUAGN Kal To
UAIKO TOU KUAivOpou.

Emav. Hpep. kat Opoy. 2018

45. Opoyevng, Akaumtn Kat pikpou maxoug cavida AB palag M = 2 kg kat pikoug £ = 4 m
looppotel o€ mMAdyla B€on pe tn Bonbela UTTOGTNPIYHATOC, TO OTMOI0 EXOUHE OTEPEWOEL OE ALl
optlovtio 6amedo. H cavida akoupmd pe to dkpo tng A oto Asio damedo oxnuartilovrag ywvia
¢ = 30° pe auto.

H cavida cuvOEetal Pe TNV KOPUPN TOU UTTOCTNPlyHaTog e apbpwon o€ onpeio tng IM, To omoio
améxel amo 1o dkpo tng B amdéotaon (Br) = 1,5 m. H cavida pmopei va meplotpépetal xwpig
TPIBEC YUpw amd opildvtio afova mou OlEpxeTal amd to onpeio I (Kabetog oto emimedo ToU
OXAHATOC).

Opoyevig KUAlvOpog palag My = 2 kg kat aktivag Ry Bpioketal og emagn pe tn cavida oto
onueio A, 1o omoio améxel amd to I amootaon (FA) = 0,2 m. ZTo PECO TNG EMIPAVELAG TOU

KUAIVOpOU, TToU PEpEL €va AEMTO AUAAKL, €XOUME TUAIEEL TTOAAEG (popEG AeTTd, aBapég Kat pn
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EKTATO VNHA, 0TO GAAO AKPO TOU OTIOIOU £XOUHE OE0EL CWHA X PIKPWYV Olactdoswy palag My =
2 kg.

Ixnpa 7

To vApa mepvael anmd to auAdkl opoyevoug tpoxaAiag palag M = 2 kg kat aktivag Ry, tnv
omola €XOUME OTEPEWOCEL O AKAOVNTO onpeio. H tpoxaAia pmopei va mepLoTPEPETAl XWPIG
TPBEG YUpw amd optlovtio afova mou OLEPXETAl amd 1o KEVTPO WAlag Tng Kal eival KABetog
oto emimedo TNG TpoxaAiag.

To TPAPA TOU VAHPATOG TOU GUVOEEL TOV KUAIVOPO HE TNV TpoxaAia €xel dieubuven mapdAAnAn

pe Tn cavida.

ApxIka ackoupe duvapn F ot0 KEVTPO palag tou KUAivopou pe dleubuveon mapdaAAnAn mpog tnv
Oleubuvon AB, woTE TO cUCTNHA KUALVOPOG - TPOXAAId - GWHA va LooppoTel, 0w paivetat

oTo XIXnApa 7.

N

A1. Na umoAoyioete to pétpo tng duvaung F.

Tn xpoviki otyun t = 0 katapyoUue akaplaia tn dUvaun Kat To cwpa X apxidel va Katépxetat
KAtakopu@a, evw o KUALVOPoG apxilel va avépxetral otn oavida eKTEAWVTAG KUALON Xwpig

oAioBnon kat to vipa dsv oAleBaivel 0To AUAdAKL TNG TpoxaAiag.
A2. Na amodeifete OTL TO PETPO TNG EMTAXUVONG HE TNV OTIOIA KATEPXETAL TO CWHA X gival (oo

HE 4 m/s? KAl va UTTOAOYICETE TO HETPO TNG EMTAXUVONG TOU KEVTPoU palag tou KUAivopou.
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Tn xpovikn otiyun t; = 0,5 s KOBoupe akaplaia To VAPA OTO ONHEIO TIOU EQATITETAL YE TOV
KUALVOPO Kal oTo onueio mpoodeong PE TO cwia X. META TO KOWIHO TOU VAPATOG, auto Ogv
gUodilel TNV Kivnon Tou KUAiVOpou Kal Tou cwpatog. O KUAvOpog cuvexilel Tnv Kivnon tou
EKTEAWVTAG KUALON Xwpig oAicOnon.

A3. Na umoAoyioeTe TN XPOVIKN OTIyHUn t, otnv omoia o KUAWOpOG otapatd otlypldia va

Kiveital mavw otn caviod.

A4. Na umoAoyicete 10 oUVOALKO SldoTtnpa Tou ALavuce 0 KUAIVOPOG ammo T XPOVIKN OTyHA t
= 0 £€w¢ TN XPOVIKN OTLYHN t;.

A5. Na oci€ete Ot Katd tn Oldpkela tng avodou tou KUAivopou mavw otn cavida, amd t
XPOVIKN oTiyun t = 0 €wg TN XPOVIKNA oTlyun t,, Tou 0 KUALVOPOG oTapatd otiyplaia, n cavida

Ogv avatpénetal.

Aivovtat:

J nHe = 0,5

° n emrtaxuveon tg Baputntag ¢ = 10 m/s?

° n pomn adpdavelag opoysvoUg KUAIVOpoU w¢ mpog daova mou SIEPXETAlL amd To KEVIPO

. ., 1 2
Hadag Tou ivat 16N PE Iy wurivspou) = TMKRK
° n pomn adpdvelag NG OHOYEVOUCG TPOXAAiac wg mpog dfova mou OlEPXETAlL ATO TO

’ ’ ’ ’ 1 2
KEVTPO padag tng £val 10N HE lemapoxaniac) = TMTRT

° 0 dfovag mMEPLOTPOYPNG TOU OHUOYEVOUG KUAIVOPOU TTAPAHEVEL CUVEXWGS 0PLLOVTIOC GE OAN
™ OLAPKELa TNG KiVNONg Tou
. n avtiotaon tTou aépa Bewpeital ageAnTéa yla OAd Ta cwpata
° 0 XAPAKTNPIOHOG AETTO VAA AYopd VAHA apeANTEOU TTAXOUG.
Huep. 2019

46. Opoyevng, Akaumtn Kat Pikpou maxoug cavida AB palag M = 2 kg Kat pikoug € = 4 m
looppotel o€ MAQyla Béon pe tn Bonbela umooTnplypatog, TO OTOI0 £XOUHE OTEPEWOEL O Ai0
optovtio oanedo. H cavida akoupmd pe To Akpo tng A oto Acio damedo oxnpatidoviag ywvia
¢ = 30° pe auto.

H ocavida cuvO<eTal Pe TNV KOPUPH TOU UTTOGTNPlyHatog e apbpwon o€ onpeio tng IM, To omoio
améxel amd to dkpo tng B amootaon (Br) = 1,5 m.

Opoyevig KUALVOpog palag My = 2 kg kat aktivag Ry Bpioketal og emagn pe tn cavida oto
onueio A, 1o omoio améxel amd to I amoéotaon (MA) = 0,2 m. ZTo PECO TNG EMPAVELAG TOU

KUAIVOpOU, TTOU (PEPEL €va AETTO AUAQKL, EXOUHE TUAIEEL TOAAEG OPEC AETTO, aBapEg Kat pn
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EKTATO VNHA, 0TO GAAO AKPO TOU OTIOIOU £XOUHE OE0EL CWHA X PIKPWYV Olactdoswy palag My =
2 kg.

To vApa mepvael amd to auAdkl opoyevoug tpoxaAiag palag M = 2 kg kat aktivag Ry, tnv
omola €XOUME OTEPEWOCEL O AKAOVNTO onpeio. H tpoxaAia pmopei va meploTpEPETAl XwpPIg
TPIBEG YUpw amd optlovtio afova mou OLEPXETAl amd To KEVTPO WALag Tng Kat eival Kabetog
oto emimedo TNG TpoxaAiag.

To TPAPA TOU VAHPATOG TOU GUVOEEL TOV KUAIVOPO HE TNV TpoxaAia €xel dieubuven mapdAAnAn

HE TN cavida.

Ixnpa 5

Apxikd ackoupe duvaun F 610 KEVTPO palag tou KUAivOpou pe dlelbuvon mapdAAnAn mpog tnhv
OleuBuvon AB, wOoTE TO cUCTNHA KUALVOPOG - TPOXAAId - CWHA va LooppoTel, 0w aivetal

oTo Xxnua 5.

A1. Na umoAoyiocete T0 pétpo tng duvaung F.

Tn xpoviki otiyun t = 0 KatapyoUpe akaplaia tn SUvapn Kal To cwpa X apxidel va Katépxetat
KATAaKopu®a, €vw o KUALVOPOG apxilel va avépxetal otn cavida eKTEAWVTAG KUALoN Xwpig
oAioBnon kat To vApa dev oAlcbaivel 6to auAdkl tTng TpoxaAiag. To cwida X Tn XPOVIKA OTLyHA
t; = 0,3 s éxel KatéBet 0,18 m.

A2. Na uTIOAOYICETE TO PETPO TNG EMTAXUVONG HE TNV OTIOIA KATEPXETAL TO OWHA X €ivatl (0o
HE 4 m/s? Kal TO PHETPO TNG EMTAXUVONG TOU KEVTPOU Halag Tou KUAivOpou.

A3. Na umoAoyioste tn 6Uvapn mou acKei To vipa otov KUAVOPO Kal tnv TPiBn mou GEXeTal o
KUALVOpog amo to damedo.

Tn xpovikn ottypn t, = 0,5 s KOBoupe akaplaia To VAPA OTO CNHEIO TIOU EPATITETAL PE TOV
KUALVOPO Kal oTo onueio mpoodeong e TO owpa X. META TO KOWIHO TOU VAPATOG, auto Ogv
gUmodilel TNV Kivnon Tou KUAivOpou Kal Tou cwpatog. O KUAvOpog cuvexilel Tnv Kivnon tou
EKTEAWVTAG KUALON Xwpig oAioBnon.
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A4. Na umoAoyiocete TN XPOVIKA OTLYHA t; oTNV omoia o KUALVOPOG otapatd otiyduaia va
Klveital mavw otn caviod.

Aivovtat:

° nue =0,5

° n emrtaxuvon tg Baputntag ¢ = 10 m/s?

° n pomn adpdavelag opoysvoUug KUAIVOpou w¢ mpog dafova mou SIEPXETAlL amd To KEVIPO

. ., 1 2
HAdag Tou £ivat 16N PE Iy wurivspou) = TMKRK
° n pomn adpdvelag NG OHOYEVOUC TPOXAAiac wg mpog dfova mou OlEPXETAlL Ao TO

’ ’ ’ ’ 1 2
KEVTPO padag tng £val 10N PE lemapoxaniac) = TMTRT

° 0 dfovag MEPLOTPOYPNG TOU OHOYEVOUG KUAIVOPOU TTAPAHEVEL CUVEXWGS 0PLLOVTIOC GE OAN
™ OAPKELa TNG KiVNONg Tou
° n avtiotaon tTou aépa Bewpeital ageAnTtéa yia OAd Ta cwpata
° 0 XAPAKTNPIOPOG AETTO VAA aYopd VAHA apeANTEOU TTAXOUG.
Eomep. 2019

47. Xteped owpa X palac M=1,5kg amoteAsitat amd OU0 KOAANHEVOUG OHOAEOVIKOUG
KUAivOpoug pe aktiveg R kat 2R avtiotoixa, omou R = 0,1m Omwg aivetal oto mapakdtw
oxnua. To oteped X PTOPEL VA TEPIOTPEPETAL XWPIC TPIBEC YUpw amod otabepo oplldvtio aova
TTOU CUMTITITEL PE ToVv dfova ocuppetpiag tou. H pom adpdvelag tou otepeol X w¢ MPOG TOV

afova mEPLOTPOPNG TOU, O OToiog SIEPXETAl amod To KEVTIpo Tou O divetat amd tn oxéon /5 =

viua (1)

Ta owpata X, palag m, = 1kg kat X, palag m, = 1,5kg kpépovral ota eAeUBepa akpa aBapwv
KAl pn eKtatwv vnuatwv (1) kat (2). Ta vApata sivat TOAAEC (pOPEC TUALYHEVA OTOUG

KUAIvOpOUG akTivag R Kat 2R, avtiotolxd, OTwe QAiveTal 6TO TAPATAVW CXAHd.
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TNV Kopu®n Aciou KeKAIPEVOU emTEOOU PEYAAOU WAKOUG Ywviag KAiong ¢, omou nue=0,8 kat
ouvp=0,6 otepewvetal 10avikd eAatiplo otabepdag k=300N/m oto dAAo dkpo Tou omoiou
OTEPEWVETAL CWHa X; palag m; = 3kg.

0 d&govag tou eAatnpiou gival mapdAAnAog oto KeKAEVO emimedo. To owpaA X; GUVOEETAL ME
TOV KUAWVOpo aktivag R pe tn Bonbeia opilovriou aBapoug Kat pPn ektatou vAHatog (3), Omwg
(paivetal oto mapaAmavw oxnuda. To cUCTNHA TWV CWHATWY APXIKA ICOPPOTIEL KAl TA cwHaTta X,

Kl X, améXouv Katakopu@a petafl toug amootaocn h=0,48m.

A1. Na umoAoyicete TNV EMPAKUVCN ToU gAatnpiou amd tn 6£on Tou QYUGIKOU ToU HAKOUG.

Tn xpovikn otiyun t = 0 k6Boupe to vipa (3). To cwpa Z; apxidel va ekTeAsl amAn appovikn
TaAdvtwon pe otabepd emavaopdg D=k kal BTIKA Yopd TPOC TA MAVW, OTWE PAiveTal 0TO
Tapamdvw OXAHA Kal To oTeped owpa X apxilel va meplotpé@etal yupw amo to otabepod

opt{ovtio afova tou.

A2. Na umoAoyicete TO PETPO TOU PuBPOU PETABOANG TNG OPHNG TOU CWHATOG X; TN XPOVIKNA

oTlyHn = —s.

A3. Na uTroAoYIOETE TO PETPO TNG YWVIAKAG EMTAXUVONG TOU GTEPEOU CWHATOG 2.

A4, Na uTIOAOYICETE TO HPETPO TNG OTPOWYOPUNAG TOU OTEPEOU CWHATOG X WG MPOg Tov dfova
TEPIOTPOWPNG TOU TN XPOVIKN CTIYHUN TIOU Td cwpata X, Kal X, oiEpxovtal amd to idio opt{ovtio

emimedo.

A5. Na umoAoyicete to PETPO TOU pUBUOU PETABOANG TNG KIVNTIKAG EVEPYELAG TOU OTEPEOU

OWHATOC X TN XPOVIKNA OTLYHN TTOU TO OWHA X £XEL OlaypAyel N% TIEPIOTPOWEG.

° Alvetal n emtaxuvon g Baputntag: g = 10 m/s%.
° Na Bswpnoete OTL Ta PNKN TwWV vRpdtwy (1) Kat (2) ivat moAU peydAa woTte T cwpata

2, Kal X, va pUn ouyKpouovTdl JE TO OTEPED X, Katd Tn OLdpKELa TG Kivnong Touc.

° Na BgwpnoeTe OTL Ta owpata X, X,, X; €ival TOAU HIKpWY OlACTACEWV.
° H avtiotaon tou aépa Bswpeital apeAntéa.
° Na pn yivel aplBuntiki avtikatdotacn Tou aptépou .

Emav. Hpep. kat Opoy. 2019
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48. Mia AsmtA, AKapmTn Kal ogoysvng paBoog Al, pnkoug € kat palag M = 10kg €xeL 6To AKpo
™G A dpBpwon Kal looppotei oTNPLlOPeVN o€ Agio Katakdpu@o Toixo oxnpatifovrag ywvia 6 =
45° pe to oplldvtio emimedo, OMWG aiveral oto oxnua. Xe éva onpeio K, mou améxel d = %

amo 1o péco g O, ival depévo To Eva akpo evag optldvtiou, Aemrtou, aBapoug Katl pn eKtatou
vipatog (1), To AAAo Akpo Tou omoiou €ival TUALYHEVO YUPW ATO TOV E0WTEPIKO KUALVOPO
aKtivag r evog otepeoy, mou amoteAsital amo dUo opoa&ovikoug KUAIVOpouUG.

2ToV €EWTEPIKO KUALVOPO TOU OTEPEOU, aktivag R = 2r, ival TUALYpEVO €va OeUTEPO AETTO,
aBap€g Kat pn €KTatod vApa (2), 6To AKpo ToU OToiou KpEpetal owpa X, palag m;, = 3kg.

To oUotnua otepeod - paBdog ival akivnro.

A1. Na umoAoyicete 1o PETPO TNG SUVApNG, Tou OEXeTal n pdBdoog oto onueio I amd tov Acio,

KATAKOPUYO TOIXO.

RNURARAUARRARRUERRAIURRANANANY

(A

vAua (2)

[0 KATAKOPUPOE TOIXOC

3

o

I
N

[ ]
AE

op1fovTIo ETTITTEDO
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TNV Kopupn Z Asiou KEKAPEVOU €MMESOU HEYAAOU PNKOUG Kal Ywviag kKAiong ¢ = 30°, eival
oTePEWPEVO  10aviKO eAatiplo otabepdg k = 100N/m. O dfovag tou eAatnpiou eival
TAPAAANAOG HE TO KEKAIUEVO €MiTEDO KAl 0TO AAAO AKPO TOU looppoTiel OpEVo owpa X, palag
m,=1kg. To cwpa Z, palag m, Bpioketal otnv i0la KATakdpuPo Pe To cwpa X, palag m,, mou
KPEUETAL OTNV AKPN Tou VAHartog (2).

Kamola Xpoviki oty to VAPA (2) KOBETal Kal To owHa X,, a@oU eKTEAECEL EAeUBepN TTITWON,
OUYKPOUETAl TAQOTIKA HE TO OWHA X;. AJECWC UETA TNV TAACTIKN KPoUon TO CUGCWHATWHA

, , . , 33 , , , , ,
ATTOKTA KOolvn taxutnta HETPOoU Tf m/s Kat CIle(El va KIveEltat mavw oto KEK?\[UEVO emmedo

ZA, eKTEAWVTAG ATTAR APHOVIKA TAAAVTwon PE otabepd emavawopdg D = k.

A2. Na umoAoyicete TO TAATOG TNG AMANG APHOVIKAG TAAAVIWONG TOU €EKTEAEl TO
OUCCWHATWHA.

A3. Na Bpeite tn oxéon mou Oivel TNV ATOUAKPUVON TOU CUCCWHATWHATOG O GUVAPTNON HE TO
xpovo. (Na Bswpnoete wg t = 0 TN XPOVIKA OTIYHA TNG KpoUong TwV CWHATWY X, Kal X, Kat

BeTIKN TN opd amod To Z mPog 1o A).

A4. Na umoloyicete TNV TaxUTNTA TOU OWHATOG X, APECWS TPV TNV TAACTIKA Kpouon (o

XpOVOC TNG Kpouong Bewpeital ageAnTéog) Kal TNV apxikn améotaon h Twv cwpdtwy X, Kat Z,.

A5. Na umoAoyioete 10 AGYO TOU METPOU TNG SUVAPNG TOU €AATNPIOU TPOG TO HETPO TNG
oUvapng emavagopdg tng TAAdviwong, 0tav To cwHd ToU TaAAvIWveTal, Bpioketal otn B£on

NG PEYLOTNG EMPNAKUVONG TOU EAATNpiou.

Aivovtat:
° n emtaxuvon tg Baputntag ¢ = 10m/s?
1 3 J2 1T
30°=— 30°=— 45° =ouv45° =— —=Nu—=-=
. 3025 owd0T=T0 mk > WM
Na Bswpnoste ott:
° n avtiotaon tou aépa Bewpeital ageAntéa yla 0Ad Ta cwyartd,
° KAtd tnv Kpouon dsv £xoupe anwAetla palag,
° 0 XAPAKTNPIOHOG «AEMTO VAHA>» APOopd VAHA AUEANTEOU TTAXOUG.
Huep. 2020
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49. X10 OXNUd, OPOYEVAG, AKAMTTN Kal loomaxng paBdog AB pdalag M, = 6kg kat pnkoug L =
1m, otnpiletal ye apbpwon oTo €va Akpo TNG A Ot KATAKOPUPO akAovnto toixo. H paBdog
UTTOPEL va MEPLOTPEPETAL XWPIG TPIBEC YUpw amd Tov dafova mou OLEPXETAL Amd To onpeio A
Kal eivat KAaBetog oto €mimedo TOU OXNHPATOG. XTO AKPo B tng paBdou £xel oTepewBel UAIKO
onueio X palag m = 1kg. Me aBapég, AEMTO Kal Pn €KTATO VAUA, €xoupe O£o€l To péco I Tng
paBoou e To avwtePo onpeio Z tng mepLpEpPelag opoyevoug diokou palag M, kévtpou O Kat
aktivag r = 0,17m. O 0{oKOG AKOUUTIAEL OTNV KOPU®PN AKAGVNTOU TETAPTOKUKAIOU aktivag KE = R
= 2,8m oto onpeio E autou (B€on 1), £T0L WOTE TO OTEPEO TOU amoteAsital amo tn paBdo Kal To
UAIKO onpeio X, KaBwg Kal o Oi0KOG, va LooppoTouV OTO (010 KATakopuo emimedo, HE TN
pdaBoo va oxnuartilel ywvia ¢ Pe Tov Katakopu@o toixo. To vAapa sival opldvTio Kat TEVIWHEVO

Kat n aktiva OE tou diokou ival optlovtia.

Béon 3

A1. Na umoAoyioete:
i) To péTpOo TNG TAoNGg Tou vApatog [Z.

ii) tn pala M, tou dickou.

Kamowa ottypn k6Boupe 1o vipa IN'Z.
A2. Na uTloAoYIOETE TO PETPO TNG YWVIAKAG EMTAXUVONG TOU OTEPEOU TTOU ATOTEAETAL ATIO TN

PAaBoo Kal To UAIKO onpEio X apéows PETA TO KOWIHO TOU VAHATOG.
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JTN OUVEXELd, TO OTEPEO PABOOG - UAIKO onpeio X apxilel va MEPIOTPEPETAL OE KATAKOPUPO
emimedo yUpw amod Tov afova mMePLoTPOPNG ToU A.

A3. i) Na umoloyicete To METPO TNG HETABOANG TNG GTPOWYOPHNG TOU OTEPEOU WG TTPOC TOV
agova meEPLOTPOPNG Tou, HETAEU TNG ApXIKAG Tou B€ong Kat tng BEong omou n pdBdog yivetat
optlovtia.

ii) Na mpoodiopioete TNV KateuBuvon Tou dlavuopatog Tne.

ApéCwWG META TO KOWIHO TOU VAMATOG 0 OioKOG apxilel va KATEPXETAL KUALOPEVOG XWPIG va
OAloBaivel O0TO TETAPTOKUKALO KAl OTN OUVEXEla Kiveital og Agio opildvtio damedo, TO omoio
emiong eivat akAovnto.

A4. Na umoAoyicete To PETPO TNG TaxUTNTAG TOU KEVIPOU palag tou Oiokou, otav QPTAVEL OTn

Bdon tou teTaptokukAiou (Bon 2).

A5. Na utoAoyicETE TOV aplBPO TWV TEPIOTPOPUIV TTOU EXEL EKTEAECEL O OIOKOG,

i) KATd TtV KUALOT TOU OTO TETAPTOKUKALO,

ii) katd tnv kivnon tou oto Acio optlovrio ddamedo Otav 10 KEVTPOo PAlag Tou £Xel SlavuoEl
oldotnua s = m pEtpa (m) (6€on 3).

Aivovtat:

) nue = 0,6 , ouve =0,8,

° n emtaxuvon tg Baputntag g = 10m/s?,

° n pomn adpdavelag Tou opoyevoug GioKOU wg TPog Afova Tou OSLEPXETAL ATIO TO KEVTPO
paag Tou Kat gival Kabetog oto MMedO TOU £ivatl (0N PE lemsiokou) = %M Zrz,

° n pomn adpdavelag tng opoyevoUg paBoou wg mpog afova mou SIEPXETAL ATTO TO AKPO

’ ’ I ’ 1 2
NG Kau givat KABetog o auth eivat ion Pe lossos = M, L7,

° 0 dfovag MEPLOTPOYPNG TOU OHUOYEVOUG OiOKOU TTAPAMEVEL CUVEXWGS 0PL{OVTIOq OE OAN TN

OldpKela TNG Kivnong tou,

° n avtiotaon tou aépa Bswpeital ageAntéa yia 0Ad Ta cwyatd,
° 0 XAPAKTNPIOHOG AETTO VAA aopd VAHA apeANTEOU TTAXOUG,
° Ta oxApata Ogv givat umo KAipaka.

Huep. (maAaiou tumou) 2020

50. (eivat oxedov i0la pe TNV mponyouuevn 49)
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2TO OXNHA, OMOYEVAG, AKAUTTN Kal loomaxng paBdog AB palag M, = 6kg kal pnkoug L = 1m,
otnpiletal ye apBpwon oto £va Akpo TG A og KAtakopu@o akAovnto toixo. H pdBdog pumopei
VA MEPLOTPEPETAL XWPIG TPIBEC YUpw amd Tov afova mou SLEPXETAL Ao TO onpeio A Kat eivat
KAOETOG OTO £MiMEdO TOU OXNHPATOG. XTO AKPO B tng pdBoou €xel otepewBel UAIKO onpeio X
palag m = 1kg. Me aBapég, AeNTO KAl PN €KTATO vApA, €Xoupe Ofoel To Péoo I tng paBdou e
TO AVWTEPO ONMEI0 Z TNG MEPLPEPELAC Opoyevoug diokou palag M, kéEvtpou O Kal aktivag r =
0,1m. O 0iOKOG KOUHTIAEL OTNV KOPUPH AKAOVNTOU TETAPTOKUKAIOU akTivag KE = R = 2,8m oto
onueio E autou (Béon 1), £T0L WOTE TO OTEPEO TOU ATOTEAE(TAL amo TN PABOO KAl To UAIKO
onpeio X, Kabwg Kat o 6ioKog, va 1ooppomoUV oTo 010 KAtakopupo eminedo, e T paBdo va

oxXnNUAtifel ywvia ¢ Pe TOV KATAKOPUQO Toixo. To vApa sival opt{OVTIO Kal TEVIWHEVO Kal N

aktiva OE tou diokou givat opilovria.

Béon 3

A1. Na umoAoyioete:
i) TO péTpo TNG TAoNGg Tou vApatog [Z.

ii) ™ pala M, tou diockou.
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Kamola ottypn k6Boupe 1o vipa lN'Z.
A2. Na uTIoAOYIOETE TO PETPO TNG YWVIAKAG EMTAXUVONG TOU OTEPEOU TIOU ATOTEAETAL ATIO TN

PAaBoo Kal To UAIKO ONpEio X apéowE PETA TO KOWIHO TOU VAHATOG.

Apéowg PETA TO KOWIHO TOUu VAPATOG 0 GioKog apxiel va KATEPXETAL KUALOPEVOG XwpIg va
OAloOdaivel O0TO TETAPTOKUKALIO KAl OTN CUVEXELA KIvEital o Asio oplldvtio damedo, TO OToio
gmiong sivalt akAovnto.

A3. Na utoAoyioete TO PETPO TNG TAXUTNTAG TOU KEVTPOU palag tou Oiokou, Otav QTAvel otn

Bdon tou teTapToKuKAiou (B€on 2).

A4. Na umoAoyioete Tn oTPoYopHn Tou 8ioKoU w¢ TPOog Tov dfova MEPLOTPOPNS Tou, Otav

PTAvel 0T BAoN TOU TETAPTOKUKAIoU (Bon 2).

A5. Na uroAoyiceTe TOV aplBPO TWV TEPIOTPOPUIV TTOU EXEL EKTEAECEL O OIOKOG,
i) Katd tnv KUALON TOU OTO TETAPTOKUKALO.
ii) katd tnv Kivnon tou oto Acio 0amedo Otav 1o KEVIPO palag tou €xel dlavuoel dldotnpa

s = m pétpa (m) (Bon 3).

Aivovtat:

° nue = 0,6 , ouve =0,8,

° n emrtaxuvon tg Baputntag ¢ = 10m/s?,
° n pomn adpdvelag Tou OpOoYEVOUG GIOKOU w¢ PO Afova Tou OLEPXETAL ATO TO KEVIPO
paag Tou Kat gival KABeTog oTo MMESO TOU £ivatl ioN PE lemsiokon) = %Mzrz,
° n pomn adpdvelag tng opoyevoug pdBoou wg mpog afova mou SLEPXETAL ATTO TO AKPO
TNG Kal eival KABETOG o€ auTr givat ion PE lpapses = %Mle,
° 0 afovag MEPIOTPOYPNG TOU OHOYEVOUG OIOKOU TTAPAHEVEL OUVEXWG 0pt{OVTIOC GE OAN TN
OldpKela TG Kivnong tou,
° n avtiotaon tou aépa Bewpeital ageAntéa yla 0Ad Ta cwyard,
° 0 XAPAKTNPIOHOG AETTO VAA aopd vApa apeAnTéou TTAxoug,
° Ta oxnpata Ogv sival umo KAipaka.

Eomep. (maAaid cuotnua) 2020
51.
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To oteped TOoU oxnuatog 4 amoteAsitat amd Aemtd opoyevh Oioko palag M = 6kg, aktivag

R = 0,2m kat Aentiy akapmtn opoyevh paBdo (AA) palag m = 3kg, pnkoug L = 4R = 0,8m. H

paBdog eival cUYKOAANUEVN otov Oioko Katd pnkog tng dtapétpou Al tou OioKou pPE TO HECO
™G oto onueio I TN mepépelag Tou Oiokou. To OTEPED PTOPEL va TEPIOTPEPETAL XWPIG
TPIBEC YUpw amd akAdvnto optlovtio afova mou OLEpXeTal amo 1o KéEvipo O tou diokou Kat
€lval KABeTo o€ aUTOV. APXIKA, TO OTEPEO LCOPPOTEL PE TN BonBeld TOU KATAKOPUPOU Hn
ektatoU VAPATOG, WOoTe N paBdog va eival opilovtia. To cwpa X apeAntéwy dlactdcswy palag
m; = 1kg Tou oXAPATOg eival OEPEVO OTO KATAKOPUWPO VAHA AAAd Kal oTto KATw AKpo
KATakopu@ou 0avikou eAatnpiou otabepdg K = 100N/m, tou omoiou To mavw dkpo eival

OTEPEWHEVO AKAOVNTA. APXIKA KAl TO CWHA X LGOPPOTIEL.

A1. Katd tnv apxikn coppoTia TwV CWHATWY UTOAOYIOTE TNV TACH TOU VAHPATOG Kal Tn

OUvapn mou GEXETAL TO OTEPES amo tov afova meplotpowng O.

A2, KéBoupe 10 vApd. ApEowg HETA TO KOWIHO TOU VAHATOG UTTOAOYIOTE TO PETPO TOU pubpou
HETABOANG TNG OTPOYOPHNG TNG PABAOU W TTPOG TOoV Afova TEPLOTPOPNG TToU SLEPXETAL ATTO TO
0.

A3. To oTEPES PETA TO KOWYIHO TOU VAHATOG OTPEPETAL XWPIG TPIBEG Kal AAAEG avTIOTACELS O€
KAtakopugo emimedo yUpw amd tov optlovtio afova mou diEpxetal amd to O. YmoAoyiote to

112
EmpéAsia: Mepk. MavayiwtonouAog-Pucikog www. merkopanas.blogspot.gr




Quoikn I Aukgiou OTIKWY ZTOUOWY Oéuata eetdoewv
HETPO TNG OTPOWOPHNG Tou Otav Ba €xel oTpasl KATA ywvia ¢ amd Tnv apxikn tou B€on e

nHe = = .

A4, Metd 10 KOYIO TOU VAPAtog to owpa X palag m, apxilel va eKTeAel amAn appovikn
TAAAVIwon oTov KAtakopugo afova. Na ypagei n €€iocwon tng tTaxutntag Tou cwHATog X OF
OXE0N HE TOV XPOVO, BEwpwVTac wg BETIKA TN popd TPOg Ta eMAVW Kat t = 0 TN XPOVIKN oTLyHn
TTOU KOYALE TO VAHA.

A5. Ta v Katakopu@n amAn appoviKA TAAAVIwon Tou X, UTTOAOYICTE TNV TApapop@wacn Tou
eAatnpiou otav yia dsUtepn Popd To cwpa X £xel Taxutnta pétpou U = 0,6m/s.

° Alvetat n emtaxuvon ¢ Baputntag g = 10m/s2.

° Ot pomég adpdvelag opoyevoug Giokou yia dova mou OLEPXETAL KABETA amd TO KEVIPO

1 2 ’ ’ y , . y ’
TOU Iem, aiokow = MR KAl AEMTNG opOYEVOUG paBdou yla agova mou SlEpXeTal Kabeta amo to

. 1 2
HEGO lew, pagson = 75, ML

° Aivetat 6tL n 0An dwataén Bpioketal oto 00 Katakopuo eminedo, oto omoio eival
KaBetog o opildvtiog afovag.
° Ma 6Aeg TG KIVAOELG BewpouvTal apeANTEES Ol TPIBEC KAl Ol AVTIOTACELG.

Emav. Hpep. - Opoy. (maAaid cuotnua) 2020

52. H opoyevig tpoxaAia T tou oxniuatog 5 palag M = 1,5kg, amoteAsitat amd U0 KUKAKA
TUAMATA aKTiVwV r Kal 2r avtiotoixd, KOAANUéEva HeTalU TOUG TOU OTNV TEPLPEPELd TOUG
(PEPOUV AETITN EYKOTN.

H tpoxaAia T pmopel va meploTpéPeTal Xwpig TpIBES yUpw amd akAovnto opllovtio afova mou
OlEpXeTal amod 1o KEVTPO NG 0. ZT0 eEWTEPIKO KUKAIKO THAMA TNG TpoxaAiag eival TUALYPEVo
Aemto aBapég vApa (1), oto eAeUBEPO AKPO TOU oToloU Eival oTEPEWHEVO owpa X, palag m;.
2TO £0WTEPIKO KUKAIKO THAHA TNG TPoXaAiag ival TuAtypévo Aento aBapEg vipa (2), oto daAAo
AKPO TOU OTOIOU Eival OTEPEWMEVO owHa X,, palag m, = 5kg mou Bpioketal oe Aeio KEKAIUEVO
emimedo ywviag kAiong ¢ (npe = 0,6 kat cuve = 0,8). Ztn cUVEXEL TNG BAONG TOU KEKALPEVOU
emmédou, Bpioketal Asio opildvtio emimedo peydAou pnkoug. To cUcTnUa TNG TPOXaAiag Kat
TWV CWHATWY X, KAl X, l00pPOTTEl 0TO 010 Katakopuwo emimedo.

Jwpa X; palag m; = 5kg 1ooppomei depévo oto eAeUBepO AKpo opllovTiou L0avikou eAatnpiou
otabepdg k To GAAO AKPO TOU OTOioU Eival akAGVNTA oTEPEWHEVO. To owpa X; ivatl OEPUEVO HE
vAipa (3) pe to €Aatnplo cupmiecpévo katda d = 0,2m amd tn 6€on UOIKOU WAKOUG TOU
eAatnpiou.
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A1. Na umoAoyicete Tn Pala m, Kat 1o PETPO TG SUvapng mou Oéxetal n TpoxaAia T amod tov
agova.

KdBoupe tautoxpova ta vApata (1) Kat (2) Kat amopakpUVOUHE To owpda X;. To cwua X, Tou
Bpioketal og Uwog h = 1,8m amd 1o opildvtio emimedo, apxilel va KATEPXETAL OTO KEKALUEVO
emimedo Kkai, agoU @tdosl otn Bdon Ttou KeKAEvou emmédou, ouvexilel (Xwpig va
Tapatnpeital Yatvopevo avamionong Kat Xwpeic va HETaBAAAETAl TO PETPO TNG TAXUTNTAG TOU)
NV Kivnon tou oto Acio optlovtio emimedo.

‘Otav 10 cwya X, Bpioketal oto onyeio I tou optlovtiou emmédou mou Améxel amootaon £ =

3 , , , , ’ , , , ,
Tﬂ m amo tn B<on A otnv omoid To AATNPLO BPICKETAL GTO (PUCLKO TOU UNKOG, KOBETal TO vAua

(3) kat To cwpa Z; apxifel va ekteAel amAn appovikn TaAdviwon pe otabepd emavagopdag D =
k. To cwpa Z; cUYKPOUETAl KEVIPIKA EAACTIKA Yld TPWTN Qopd HE TO cwpa X, otn Béon A
(PUOLIKOU PAKOUC TOU Aatnpiou.

A2. Na Osi€ete 0T n otabepd k Tou eAatnpiou eivatl ion pe 125 % .

A3. Na ypayete tnv €€iowon TG amopdkpuvong o€ cuvdaptnon HE Tov XpOvo yld TNV amin
APHOVIKA TAAAVTWON TOU EKTEAEl TO owWHA X; AMECWS PETA TtV Kpouon (t=0 n otyun tng
Kpouong Kat BTk kateubuvon n KateuBuvon tng Kivnong Tou GwHAtog X; MPLV TNV Kpouon
TOU ME TO CWHA ;).

A4. Na umoAoyioete Tov puBud PETABOANG TNG OPHAG TOU GWHATOG X3, TN XPOVIKN OTLYHA TTOU N
KIVNTIK €VEPYELd TNG TAAAVTWOoNG Tou eival oktamAdola tng OUVAUIKAG EVEPYELAG TNG
TAAAVIWOoNG TOU, Yld TPWTN QOPA HETA TNV KPOUOoH HE TO OWHA X,, KABWS Kal tnv améAutn
TN TOU puBpoU PETABOANG TNG KIVNTIKAG EVEPYELAG TOU CWHATOC X5 TNV iO1d XPOVIKN OTLYHA.

A5. Na umoAoyioete TNV AmOoTAcn TWV CWHATWY X, KAl X; TN XPOVIKN OTLYUA TOU TO Cwid X;
OlEpXeTal amo tn B€on QUOLKOU PNKOUG TOU EAATnPiou yla TpwTn Qopd HETA TNV Kpouon HE TO
owpa ,.

Aivovtat:

« n emrdxuvon Tng Baputntag g = 10 =,
S

e n otabepd m eival mepimou ion pe 3,14.

Na Bswpnoste ott:
« n Kpouon sival akaptaia,
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e n avrtiotaon Tou aépa Bewpsital ageAnTéa yia OAd Ta cwpatd,
e KATA TNV Kpouon, 0ev éxoupe anmwAsla palag,
e 0 XAPAKTNPIOHOG «AEMTO VAPa» a@opd VApa apeAntéou maxoug,
o Ta oxnpata Ogv givat umo KAipaka,
o 10 oplldvtio emimedo €ival HEYAAOU PAKOUG Kal Ol KIVACELG TwV CWHATWY, X, KAl X; yld To
gepwtnua A5 mpaypatomolouvtatl €€ oAokAnpou oto optldvtio emimedo.
Huep. 2021

53. H opoyevng Aemth, Acia pdBdog OA tou oxnipatog 6 palag M = 8Kg kat pnkoug L = 2m sivat
apBpwpévn oto akpo TG O Kal pmopel va oTpEPetal Xxwpic TPBEC yupw amd optlovtio
akAovnto dfova kdbeto oto emimedo tou oxediou. H paBdog iooppomeil GePévn, OTO AKPO TNG
A, amo Katakopuo aBapEg, pn €KTATO vApd 1 TO MAVW AKPO TOU OTOoioU €ival akAovnta
Ogpévo oto . H pdBdoog kal To vApa Bpiokovtal oto i0lo Katakopuo emimedo Katl n paBdog
oxnpatilel ywvia ¢ = 30° pe tnv optlovtia dievbuvon.

Emavw otn paBdo tcoppomei owpa palag m, = 4Kg, PHIKpwY OlACTACEWY, Tou sival Ospévo o€
10avikdé sAatnplo otabepdc K kat o€ aBapég Pn eKtatod vApa 2 ta omoia sivat mapdAAnAa otn
paBdo kal Ta emdvw AKPA TOUG eival akAOvNta otepewpéva (oxnupa). Xtn B€on auth to

€AATAPLO €XEL TO PUOIKO TOU PNKOG KAl To owpa m, Bpioketal otn Béon A, omou OA = 0,5m.

1

VIUa

A1. YmoAoyiote tn OUvapn mou déxetal N paBdog amod to vipa 1 6To Akpo TG A.
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A2. Kdamowa Xpovikn oTiydn KOBetal To vApd 2 omoTe To oWwHa m, apxiel va eKTeAsl amAn
apHOVIKN TaAdviwon, Je otabepd emavagopdg D = K, emavw otn Asia paBdo pe oAk evEpyela
E = 2J. Tpayte tn xpoviki €§iowon NG KIVNTIKAG EVEPYELAG TAAAVTWONG TNG M, WG TPOG TO
XpOvo. Oewpnote t = 0 TN XPOVIKN OTIYHN TToU KOBETAL TO VARA Kal BETIKA @opd amod to A mpog
10 O.

Katd tn OldpKela TnG TAAAVIwong Tou cwpatog palag m, eUTepo PIKPO cwua palag m, = my
TTOU €KTOEEUETAL ATIO TO AKPO A TG paBdou, cUYKPOUETAL KEVTIPIKA EAAOTIKA (akapiaia) HE To
ocwpa palag my, €xovtag akpiBwg TPV TNV Kpouon HE To cwpa paldag my, taxutnta YETPOU Uy,
TapdAAnAn otn pdBoo e popd MPog Ta EMAVW. Tn oTLYHN AUTH TO CWHA M, £XEL ATTOPAKPUVON
Xy, OToU X < 0 (t0 owpa palag m, HETA TNV Kpouon amopakpuvetal).

A3. Na Bpebei n amopdkpuvon x; wWOTE TO CWHA My AUECWS HETA TNV KpoUon va eKTEAEL amAn
APHOVIKNA TAAAVTWON HE TO PEYIoTO duvaTto MAATOG.

A4, Av divetal Twg tOo VEO MAATOG TAAAVTWONG NG cwpatog pdalag m, wooutat pe 0,4m,
umoAoyiote tnv Taxutnta v, Tou cwpatog palag m,.

H paBdog mapapével o€ 1oopporia o OAN Tn OIAPKELA TOU Patvopévou Kat divovrat: nu30° = %

, ouv30° = % Kal n emraxuvon t¢ Baputntag g = 10 —-.
N

Emav. Huep. 2021

54. Aemt, AKaumtn, OHOYEVAG Kal toomaxng paBdog AB palag M, = 3kg kat pnkoug € = 2m,
PEPEL OTO AKPO NG A o@aipidio X palag m = 1kg, aueAnTéwv OlAOTACEWY, KAl lOOPPOTIEL OF
mAdyla 6€on pe tn Bonbela KATAKOPUPOU UTTOCTNPLYHATOG, TO OTOI0 €XOUHE OTEPEWOEL OTO
Agio optlovtio damedo (1). H paBdog akoupmd pe 1o Akpo Tng B oto ddamedo (1) oxnuatilovrag
ywvia ¢, omou nu = 0,8 kat cuvyp = 0,6. H KOpuPN TOU UTTOCTNPIYHATOG CUVOEETAL HE TNV
paBdo oto péoov NG I pe dapBpwon Kat 1o ouotnua pdBdog - ogaipidlo pmopei va
TEPLOTPEPETAL XWPIG TPIBESG YUpw amd optldvTio afova mou SLEpXETal amo to onueio I (kabeta
oTOo £MiMEd0 TOU GXAHATOG).

Me tn Bonbela tou opilovtiou, aBapolg Kat pn ektatoU vAPAtog (1) €xoupe ouvoECEL TO
opaipiodlo X pe To avwtepo onpeio A opoyevoug tpoxaAiag palag M, = 7kg kat aktivag R =
0,4m. H tpoxaAia os amootacn r = 0, 3 m amod 1o KEVIPO TNG O €xel Eva AETTO KUKAIKO AUAQKL
OTO OTOI0 €XOUME TUAIEEL TOAAEG POPECG aBapEG Kal Kal PN €KTATO VAPA VAPa (2). 1o akpo Z

TOU vnpatog (2) ackoupe otabepry duvapn F. ‘OANn n oldta&n oopporei 6ToO (010 KATAKOPUPO
emimedo.

A ) . 2
Z vAapa (1) viua (2) F
Z
116 )
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5amedo (2)
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A1. Av 1o pétpo tng OUvaung mou aockel to vApa (1) oto o@aipido X eivat 10,5N, va
uTtoAoyioete To PETPO TG OUVAPNG Tou OEXeTal n paBdog oto dkpo tng B amd to Acio damedo

(1).

Tn Xpovikn oTiyun t, = 0s k6Boupe Tto vApa (1). To clotnua pdaBdog - opaipido X apxilel va
TIEPIOTPEPETAL OE KATAKOPUPO £MIMEDO, XAVOVTAG TNV EMAPN TOu He To damedo (1).

A2. Na umoAoyicete Tov pubud PETABOANG TNG OTPOWOPUNG TN PaBoou wg Tpog Tov afova
TMEPLOTPOPNG TNG, APECWS META TO KOWIPO TOU VAPAtog (1) Kat evw n pdBoog €xel XACEL TNV
gmagn g pe to Acio damedo (1).

Katd tnv mePLOTPOPn TOU CUCTAHATOG paBdou - o@aipidiou X, 1o o@aipidlo X XTUTd OTO
oplovtio ddamedo. H ywviakn taxutntd ToU CUCTAHATOS APECWS HETA TNV Kpouon EXEL PETPO

%, OTIOU W TO METPO TNG YWVIAKAG TAXUTNTAG aKPIBWG TPLV TtV Kpouon.

A3. Na umoAoyicete T0 PETPO TNG METABOANRG TNG OTPOYOPHNG AL Tou ouotnpatog paBdog -

5
o@aipidlo X Kat va oxedldoste to dlavuopa AL.

H tpoxaAia, apéowg PETA TN Xpovikn otyun t, = 0s, apxidel va KUAietal xwpig va oAlcbaivel

oto optlovtio 6amedo (2) pe tnv emidpaon tng SUVAUNG E, TO PETPO TNG omoiag givat 12N. O
afovag mMEPLOTPOPNG TNG TAPAMEVEL OUVEXWG O0pLlOVTIOC KAl KABETOG OTo €mmedo TOU
oxnparog.

A4. Na umoAoyiceTe TNV EMTAXUVON TOU KEVTPOU palag tng TpoxaAiag.

A5. Na umoAoyicete 10 £pyo NG SUvapng F amd tn Xpovikh oTiyun t, = 0s €wg TN XPovIKA
otypn t, = 2s.

Aivovtat:
e n emtaxuvon tng Baputntag g = 10m/s?.
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e 1 pomn adpdvelag paBoou wg mMpog afova mou OLEPXETal amd 1o KEvtpo palag Tng Kat givat
. . _ 1 2
Kabetog o€ autn: () = 3Mp.l .
’ ’ ’ , y 1 2
e n porn adpdvelag TpoxaAiag we mPog Tov Agovd G: lenm=5M.R™.
Na Bswpnoete ott:
n Kpouon eival akaplaia.
n avtiotaon tou aépa Bewpeital apeANTEéa yia OAa ta cwydard.
Katd tnv Kpouon, dev £xoupe anmwAela palag.
TO oxnpa Ogv givat umo KAipaka.

Hpep. 2022

55. AKaumtn, opoYeVvNG Kal loomaxng paBdog AB, prkoug ¢ = 1,2 m kat palag M, = 2 Kg, €xet
TO akpo ™S A apbpwpévo Kat ooppomel optlovtia. H paBoog pmopei va oTpégetal, Xwpig
TPIBEG, o€ KATAKOPUPO £mimedo yUpw amd akAdvnto optlovtio afova mou OGLEPXETAl amd TO
AKpo NG A.

210 péocov I tng paBdou ackeital otabepn Katakopun OSuUvapn F HE @OpPA TPOG TA MAVW,
pEtpou F = 80 N. H paBdog AB e@pamtetal pe To AKpo TnG B o€ opoyevi Tpoxaiia, palag M; = 2
Kg kat aktivag R, Tou €ival OTEPEWHEVN OE 0POPN KAl TIOU UTTOPEL Va OTPEPETAL, XwpIg TPIBEG,
YUpw amd akAovnto optlovtio dfova mou OLEPXETAL amd TO KEVIPO TNG Kal £ival KABETOG OTo
emimedo tng (oxnua).

ABapEg Kal pn €KTato VAHA €ival TUALYHEVO TTOAAEC (pOPEC OTO AUAJKL TNG TPOXAAIAC KAl OoTo
€AeUBEPO AKPO TOU ival OEPEVO CWHA X, HIKPWYV OlaoTAcEwY Kal alag m, = 1 Kg. H tpoxaAia
HE TNV emidpacn tng TPIBAG Tou OéxeTal amo tn pABOo LGOPPOTIEL OpLAKA.
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A1. Na uloAoyioeTE TO GUVTEAESTH OPLAKNAG TPIBAG HETAEU paBdou Kat TpoxaAiag.

Tn xpovikn otypun t, = 0, katapyoUupe tn SUvapn E, HE amoTéAecpa n paBdog va otpagei
yUpw amd to akpo NG A Kat n TpoxaAia va meploTpéPetal yupw amd tov afova tng. Otav n
paBdog pOdacel otnv Katakdpugn B£on, To AKpo TNG B cuykpoustal MAACTIKA HE aKivnto cwia
2,, HIKpwV Olactdoswy Kat palag m, = 1 Kg.

A2. Na umoAoyicete TNV TaxUuTnNTA TOU CWHATOG X, APECWS HETA TNV Kpouon.

Kdtw amd 1o cwya X, Kal og amootacn h = 1,2 m Bpioketat cwpa X;, palag m; = 3 Kg, 1o
oTol0 1o0PPOTIEL 0TO Avw AKPO Katakopu@ou 0avikoU gAatnpiou otabepdg k = 100 N/m, n
AAAN akpn Tou omoiou eival oTEPEWHEVN O0TO £0AQOC.

Tn Xpovikn oTiyun t;, T0 cwpa X, CUYKPOUETAl TAAOTIKA HE TO CWHA X; KAl TAUTOXpova
KOBetal to VvAMA. APECWG HETA TNV KPOUON TO CUCCWHATWHA €KTEAEl AMAR APHOVIKN
TaAdviwon.

—

A3. Na umoAoyioste T0 PETPO TNG TAXUTNTAG v, ToU OWHATOC X, TN XPOVIKA OTyun t; mou

ouvavtd 10 CWHaA ;.
A4. Na umoAoyicete 1o MAATOG TG ATANG APHOVIKAG TAAAVTWONG TOU CUCCWHATWHATOG.

A5. Na ypayete ™ xpovikni €icwon TG amopudkpuveng ToU GUCCWHATWHATOG.
OewpNoTE XPOVIKN oTiyun t = 0 TN oTtypn TNG KpoUong Kat BETIKA Qopd TNV MPog Td KATW.

Aivovtat:
e n emTdaxuvon tng Baputntag g = 10m/s?.
e 1 pomn adpavelag paBoou wg mMpog afova Tou OLEPXETAL amo To AKPo TNG A KABeTOg oF
’ 2
autn: Iy = %Mp.l .
e n potn adpavelag TPoxaAiag wg mMpog tov aovd tnG: I = %MT. R’
Na Bswpnoete ott:
e 0l KpoUOoelg eival akaplaieg Kal KAtd tnv TPAyHatonoincr Ttoug OV £XOUHE ATWAELA
padac.
n avtiotaon tou aépa Bewpeital apeAnTéa yia OAa ta cwyard.
1O vApa 0gv oAloBaivel 0To AUAAKL TNG TpoxaAiag.
TO oxnpa Ogv givat umo KAipaka.
Emav. Huep. 2022

56. (Moldlel pe TNV mponyouuevn acknon 55)

AkapTTn, opoyevng Kat woomaxng paBdog AB, pnkoug € = 1,2 m kat palag M, = 2 Kg, €xet to
akpo g A apBpwpévo Kat loopporei oplovtia. H paBdog pmopei va oTpépetal, xwpig TpIBEG,
o€ Katakopuo emimedo yupw amd akAovnto optldvtio afova mou OIEPXETAl amd TO AKPO TNG
A.
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210 péoov I tng pdBoou aokeital otabepn Katakopugpn OUvaun F HE OpPd TPOC TA TAVW,
pétpou F = 80 N. H paBdog AB spamntetal pe 1o dkpo tng B og opoyevn tpoxalia, palag My = 2
Kg kal aktivag R, Tou €ival OTEPEWHEVN O 0POPN KAl TTOU UTTOPEL Va OTPEPETAL, XwpIg TPIBEG,
yUpw amd akAdovnto optlovtio dova mou OLEPXETAL amd TO KEVIPO TNG KAl £ival KABETOG OTO
EMMEDO TNG (OXNHA).

ABapEG Kal Pn €KTATO VAMA gival TUALYHEVO TTOAAEG (POPEC 0TO AUAAKL TNG TPOoXAAiag Kal oto
€AEUBEPO AKPO TOU eival OEPEVO CWHA X, HIKPWYV OlACTACEWY Kal Jalag m, = 1 Kg. H tpoxaAia
HE TNV emidpacn tng TPIBAG Tou Oéxetal amo tn pdBoo LcoppoTEL OpLaKd.

A1. Na umoAoyicete 10 PETPO TNG KABeTNG dUvaung N mou ackei n tpoxaAia oto akpo B tng
paBdou.

Tn xpovikn otiypn t, = 0, katapyoUpe tn OUVAN E, HE amoTtéAecpa n paBdog va otpagei
yUpw amd to akpo NG A Kat n TpoxaAia va meploTpéPetal yupw amd tov afovda tng. Otav n
paBdoog pOdacel otnv Katakdpugn B£€on, To AKpo TNG B cuykpoustal MAACTIKA HE akivnto cwia
Y,, HIKpwV Olactdoswy Kat palag m, = 1 Kg.

A2. Na umoAoyiceTe TN ywVIakn taxutnta tg paBdou akpiBwg mpiv amod tnv Kpouon.
A3. Na umoAoyiocete TV TaxUTNTA TOU CWHATOG X, AUECWE PETA TNV Kpouon.
A4. Na umoAoyiceTe TO PETPO TNG EMTAXUVONG HE TNV OTIOIA KATEPXETAL TO CWHA Z;.

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

e n pomn adpavelag paBoou wg mMpog afova mou OLEPXETAl amd To AKpo NG A KABeTog of
2l =M .1
auTn: = 5M l

e n potn adpdvelag TpoxaAiag wg mpog tov afovd tnG: e = %MT. R’
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Na Bswpnoste ott:

n Kpouon eival akaplaia Kat Katd tnv mpayparomoinon g eV €Xoups anmwAela palag.
n avtiotaon tou aépa Bewpsital apeAntéa yla OAd Ta cwyatd.

10 VAHa dgv oAloBaivel 0to auAdkl Tng TpoxaAiag.

TO oxnpa Ogv givat umo KAipaka.

Opoy. 2022

57. Opoyevig KUAwvOpog palag M kat aktivag R = % m Bpioketal o€ KeKAIUEVO eMiTTEDO

HEYAAOU pnKoUG, Ywviag KAicewg ¢ = 30°. Xe onpeio A tng empaveiag tou KuAivdpou, To omoio
améxel amd TNV EMPAVEId TOU KeKAIPMEVOU emmeédou amootaon 2R, €xel 0gbei To €va Akpo
aBapoug Kat pn ektatoU vApatog. To dAAo dkpo Tou vnpatog €xel 0eBel o€ cwpa X, HIKPWV
Olaotdcswv Kat palac m, = 1 kg. To vipa mepvda amod to auAdkl TpoxaAiag aktivag r, n omoia
€xel oTepewBEel o€ opown. To TuAMa (1) Tou vAPatog ival mMapdAAnAo TPOG TNV EMPAVELA TOU
KEKAPHEVOU EMITESOU, £VW TO THAKHA (2) KATAKOPUYO.

To oUoTnNUA TwV CWHATWY auTwY looppoTiel oTo i0lo Katakopuo eminedo. O afovag tou
KUAivOpou eival kdbetog oto emimedo tng oeAidaAC.

Jwpa X, MKpwv Olaoctdoewv Kat palag m, = 4 kg ooppomel Ogpévo oTOo TMAVW AKPO
KATakopugou davikou eAatnpiou otabepdag k = 100 N/m. To dAAo dkpo tou eAatnpiou eival
otepewpévo oto optlovtio damedo. O afovag tou eAatnpiou Bpioketal otny i0la Katakopugn
Oleubuvon pe tn Olelbuvon Tou VAPATOG (2).

A1. Na umoAoyioete tn pala M tou KUAivopou.

Tn xpovikn otyun t, = 0, kOBoupe Tautdxpova ta vapata (1) kat (2).

Apéowg peTd TV t, = 0, TO cwWHa X, MEPTEL KATAKOPUPA VW O KUALVOPOG KATEPXETAL OTO
KEKAlPEVO emimedo pe otabepn emtaxuvon, €KTeAwvTAg KUAIon xwpi¢ oAioBnon. Katd 1tn
Oldpketa TG KUAIGNG Tou 0 AEoVAg TOU TTAPAHEVEL GUVEXWG KABETOC 0To eMimedo TG oeAIdAC.

A2, Av 1 XpovK OTlypn t; To onueio A, OAOKANPWVEL pia TARPN TEPLOTPOPN Kal €XEL
taxutnta pPETpou U, = 20 m/s, va UTIOAOYICETE TO HETPO TNG EMTAXUVONG TOU KEVIpoU palag
TOU KUAIVOpoOU KAavovtag Xpnon Twv VOHWV TNG KIVNHATIKAG KAtd TNV KUAION OTEPEWV
CWHATWV.
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To owpa X; MEPTOVTAG KATAKOPUPA CUYKPOUETAL KEVIPIKA Kdl TAACTIKA HE TO owpa X,. To
OUCOWHATWHA, aUECWC HETA TNV TAACTIKA Kpouon eKteAsl @Bivouca taAdviwon o€
Katakopuen dleubuvon, umod tyv emidpacn dUvapng avtiotaong tng Hop@ng Fg.. = -0,2v (S.1.),
OTou U n aAyeBpLKA TP TNG TAXUTNTAG.

Apéowg PETA TNV KpoUon o pubpog £KAucNG BepUIKAG eVEPYELAG 6TO TMEPIBAAAOV gival icog pe
P, = 3,2 J/s. Na umoAoyioete:

A3. To PETPO TNG TAXUTNTAG TOU CUGCWHATWHATOG APECWS HETA TNV MAACTIKNA Kpouon.

A4. Tn ouvoAikn BeppIkn evépyela TOU EAeUBEpwWVETAL 6TO TTEPIBAAAOY ATTO TN XPOVIKH OTLYHN
AUECWC PETA TNV KpoUon £wg TNV XPOVIKA OTLYHA TOU N TAAAVIWON TOU CUGCWHATWHATOG
otapartd.
Na Bswpnoete ott:
e n emaxuvon tng Baputntag g = 10 m/s?.
e 0l KPOUOELG €ival akaplaieg Kalt Katd tnv mpaypatonoinon toug 0gv €XOUHE aMWAELA
padac.
10 vApa 0ev oAloBaivel 0To AUAAKL TNG TpoxaAiag.
TO oxnpa Ogv givat umo KAipaka.
Emav. Huep. 2023

58. (Mowalel pe tnv mponyoupevn doknon 57) OpoyeviAg KUAwvOpog palag M kat aktivag
R = % m Bpioketal o€ KeKAPEVO emimedo PEYAAOU PAKOUG, Ywviag KAioswg ¢ = 30°. Xe

onpeio A Tng empaveiag Tou KUAivOpou, TO OTOI0 AmEXEL ATO TNV EMPAVELA TOU KEKAIUEVOU
emmédou amootaon 2R, éxel OgbBel 10 €va dkpo aBapoUg Kal Pn ektatoU vApatog. To dAAo
AKpo Tou VAHatog éxel Ogbel o owpa X, PIKpwy Olactdcswy Kat palag m, = 1 kg. To vApa
TEPVA ATO TO AUAAKL TPOXAAiag aktivag r, n omoia éxel otepewdei o€ opown. To tuRpa (1) Tou
vApatog eivalt mapdAAnAo Tpog TNV EM@PAVEIA TOU KEKALUEVOU €MMESOU, €VW TO TUAHA (2)
KATAKOPUQO.

To oUoTnUa TwV CWHATWY autwy looppoTiel oTo 0o Katakopuo emimedo. O afovag tou
KUAivOpou eival kdbetog oto emimedo tng oeAidaAg.
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Jwpa X, MKpwv Olactdoswv Kat palag m, = 4 kg looppomel Ogpévo OTO TAVW AKPO
Katakopuou 10avikoU eAatnpiou. To AAAO AKPO TOU EAATNPIOU Eival OTEPEWHEVO OTO
optlovtio damedo. O agovag tou eAatnpiou Bpioketal otny idla katakopuen OlelBuvon pe tn
Oleubuvon tou vAPatog (2).

A1. Na umoAoyioete ™ pada M tou KUuAivopou.

Tn xpovikn otyun t, = 0, kOBoupe Tautdxpova ta vapata (1) kat (2).

Apéowg petd tnv t, = 0, TO CWHaA X, MEQPTEL KATAKOPUPA €VW O KUAIVOPOG KATEPXETAL TO
KEKAIEVO emimedo pe oTabepny emtaxuvon, €KTEAwvTAg KUAION Xxwpi¢ oAioBnon. Katd 1tn
Oldpketa g KUAIGNG Tou 0 AEoVAg TOU TTAPAHEVEL GUVEXWG KABETOC oTo eMimedo TG oeAISAC.

A2. Av Tn XpOVIKA OTLyHN t; To onpeio A, OAOKANPWVEL Pia TARPN TEPLOTPOPH KAl TO KEVTPO
palag tou KUAivOpou éxel Taxutnta METPOU U, = 10 m/s, va UTIOAOYIOETE TO HETPO TNG
EMTAXUVONG TOU KEVTPOU pAlag Tou KUAIvOpoU, KAVOVIAG XPAGN TWV VOHWY TNG KIVNHATIKAG
KATA TNV KUALON OTEPEWY CWHATWY.

To cwpa X, MEQPTOVIAG KATAKOPUPA GUYKPOUETAL KEVIPIKA KAl TMAACTIKA HE TO CWUA X,
€XOVTag Tn OTyHn TNG Kpouong Taxutnta PETPOU U, = 20 m/s.

A3. Na umoAoyiceTe To PETPO TNG TAXUTNTAG TOU CUCCWHATWHATOS APECWS HETA TNV TAACTIKA
Kpouon Kal To o0 TG BEpUIKNG EVEPYELACG TTOU ATTEAEUBEPWVETAL OTO TEPIBAAAOV KATA TNV
Kpouon.
Na Bswpnoete ott:

e n emtaxuvon tng Baputntag g = 10 m/s?.

® 0l KPOUOELG €ival akaplaieg KAl KAatd tnv mpaypatonoinon toug 0V EXOUHE AMWAELD

padac.
e TO oxnua Ogv givat umo KAipaka.
E€et. Opoy. 2023

59. H Aemti opoyevng kat ioomaxng paBdog AA, padag M, = 4 kg kat prkoug L Tou mapakdatw
oxnupatog tooppotmei opllovria. To akpo tng A €xel ouvOebel pe apBpwon o€ KATAKOPUPO
Toixo. X10 pécov tng I éxel Ogbel 1o £va Akpo aBapoug Katl pn eKTatol VAHATOG, To AAAO AKpo
TOU OToiou €XEl OTNPIXOEL OTOV KATAKOPUPO ToiX0 oto onpeio B. To vApa oxnpatilel ywvia ¢ =
30° pe tn O1eUBuvon tng paBdou.

Je onpeio Z t™g paBdou, to omoio améxel amd to dkpo tng A amdotacn (ZA) = L/4, €xel
oTepewBel To KATW Akpo Katakdpugou davikoU eAatnpiou otabepdg k = 100 N/m. Zto mavw
AaKkpo Tou gAatnpiou éxel Oebel owpa X, PIKpwy Olactdoswy, palag my = 0,6 kg. Navw oto
owpa X, éxel tomofetnBei owpa X, Hikpwy dlactdaoswy, palag m, = 0,4 kg.

—

F

B 5,
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Ackwvtag otabepr) Katakopugn Suvapn F HE POPA TPOC TA KATW OTO CWHA X,, TO cUCTNHA
TwV U0 CWHATWY IOOPPOTIEL HE TO EAATNPLO VA £XEL GUMTILESTEL Katd A€ = 0,3 m.

Qg BTk @opd va BewpnoeTE T Popd TPOG Ta MAVwW. Xe OAN TN OLAPKELA TOU (PALVOUEVOU TO
vipa dev XaAapwvel Kat n pdBoog mapapével optlovtia.

A1. Na umoAoyioete To PETPo TG SUVANNG F.

Tn xpovikni otiyun t, = 0, katapyoUpe tn dUvapn F. To oUoTnUa twv OU0 CWHATWY X, Kal X,
apxilel va ekteAel amAn appovikn taAdvtwon pe otabepd emavagopdag D = k.

A2. Na Bpeite o€ mola 6€on Katd tnv TAAAVIWON TOU GUCTAHATOG TwY OU0 CWHATWY TO CWwHd
2, Ba amoomaoctel amd to cwya .

A3. Tn Xxpovikn otiyun t;, TOU TO CWHA X, AMOOTATAlL Al TO CWHA X;, VA UTIOAOYICETE TO
HETPO TG SUVANNG TTOU ACKEL TO vApa oto pécov I tng paBdou.

Tn XpovikN OTlyun t;, TOU TO CWHA X, amoomdtal amd To cwpd X;, T0 cwHa X, cuvexilel va
KIVEITAl KATaKopu@a TPog Td TMAVW, €VW TO owpd X, apxilel va eKTEAEl AmAR APHOVIKA
TaAaviwon pe otabepd smavagopdg D = k.

A4, Na umoAoyioete TNV KAtakOpu@n amoctacn mou Olavuel TO cWHa X, amd TN XPOVIKA
oTlyHn t; HEXPL VA OTAPATACEL oTypaia.

‘Otav 10 X, PTACEL 6TO AVWTEPO UYOC TOU, ATTOHAKPUVETAL.
A5. Na umoAoyicete TNV eVEPYELD TAAAVTWONG TOU CWHATOG Z,.

Na Bswpnoste ott:
e n emrdxuvon tng Baputntag g = 10 m/s.
e n avtiotaon tou apa Bewpeital apeAntea.
» TO oxnpa dev ival umd KAipaka.
Emav. Hpep. 2024

60. H Aemti} opoyevig kat oomaxng paBdog AA, pafag M, = 4 kg kat pkoug L Tou Tapakatw
oxnuartog tooppomei opildvtia. To Akpo NG A €xel ouvOebel pe apBpwon o€ KATAKOPUPO
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Toixo. X10 pécov tng I' éxel Ogbei 1o £va Akpo aBapoug Katl pn KTAatol VAHATOG, To AAAO AKpo
TOU OToioU €XEL OTNPIXOEl OTOV KATAKOPUPO ToiXo 6To onyeio B. To vApa oxnuatilel ywvia ¢ =
30° pe tn devBuvon tng pasdou.

Ye onpeio Z t™g paBdou, To omoio améxel amd to dkpo tng A amdotacn (ZA) = L/4, €xel
oTepewDel To KATW AKPo Katakdpugou davikoU eAatnpiou otabepdg k = 100 N/m. Zto mavw
akpo tou eAatnpiou éxel 0eBei owpa X pikpwv Olactdacswy, palac m = 1 kg. Aokwvrtag

otabepn Katakopuwn duvaun F pe @opd mPOog Ta KATW OTO CWHA X, TO CWHA LGOPPOTIEL HE TO
eAATAPLO Va €XEL cUPTIESTEL Katd A€ = 0,3 m.

Q¢ BeTIKA Popd va BeWPNOETE TN POoPA TPOG TA KATW. X OAN TN OLAPKELA TOU (PALVOHEVOU TO
VAHa 0gv XaAdpwVeL Kal n paBdoog mapapével optovtia.

A1. Na umo)oyioete T0 PéTpo Tng Suvaung F.

Tn xpoviki otiypn t, = 0, kKatapyoupe tn SUvapn F. To owpa X apxiel va ekteAel amin
APHOVIKNA TaAAvTwon e otabepd emavapopdg D = k.

A2. Na umoAoyioete to TAATOG A T™NG ATMANG APHOVIKAG TAAAVTWONG TOU Ba eKTEAECEL TO
ocwpa Z.
A3. Na ypdyete t™ xpoviki €€iocwon TNG AMOPAKPUVONG TNG TAAAVTIWONG TOU EKTEAEL TO
owpa X.

A4, Tn XpovikA oTiypn t; Tou 1o cwpa X mepvd amd tn B€on YUOIKOU PAKOUG ToU EAATnpiou
va UTTOAOYIOETE TO PETPO TNG OUVALNG TTOU ACKEL TO VAPa oto pécov I tng paBdou.

Na Bswpnoste ott:
e n emrdxuvon tng Baputntag g = 10 m/s.
e n avtiotaon tou apa Bewpeital apeAntea.
» TO oxnpa dev ival umd KAipaka.
E€et. Opoy. 2024
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Quoikn I Aukgiou OTIKWY ZTOUOWY Oéuata eetdoewv

61. KukAwkni ote@davn palag M = 4 kg kat aktivag R = % m eival akivntn mavw o€ OPOYEVA

00KO palag ms = 1 kg kat pnkoug € = 4 m. To avw akpo tng dokoU cuvoEsTal Pe apbpwaon ot
KATAKOPUPO TOIX0, EVW TO KATW AKPO TNG akouutd o€ Acio opildvtio ddmedo oxnpatifovrag
ywvia 6 pe autd, émou nub = 0,6 kat ouvl = 0,8. H 1oopporia tng otedavng e€acpaliletat
amo Katakopu@o VAUA TOU €QATITETAL O0Tn oTePAavn. To avw dkpo Tou VAPAtog cuvaEETal o€
owpa X, palag m, = 1,5 kg, 10 omoio 1oopporei pe tn BonBela eAatnpiou otabepdg k = 60 N/m
TTOU KPEUETAL A0 0poWr, OTIWG OTO MAPAKATW OXNHA. XTO Avw AKPO TG, KABETNG otn GOKO,

Olapétpou PZ tng ote@Aavng UTTAapxel UAIKO onpeio Z.

0

= =
S S S

A1. Na dei€ete 611 n empnkuvon tou eAatnpiou sivat 0,5 m.

Tn xpoviki ottypn t, = 0 kOBoupe to vApa. H otepdvn apxilel va KuAietal xwpig va
oAloBaivel e oTabepn YwVIAKN EMTAXUVON, VW TO X, EKTEAEL amAn appovIKA TAAAvVTwon

otabepdag D = k.

A2. a) Tn xpoviki otiyun t;, 0tav n taxutnta tou onpeiou Z pundeviotei yua 6eUtepn @opd,
VA UTTOAOYIOETE TN HETATOTION TOU KEVTPOU HAlag Tng oTEPAvVNG.

B) Av t, = 1,5 s, va umoAoyiceTe TO PETPO TNG TAXUTNTAG TWV ONHEIWY TNG TEPLPEPELAG TNG
oTE@AvVNG, N ATOoTACN TWV OTolWY amo tn O0KO Eival ion PE TNV AKTivd TNG OTEPAVNG.

A3. Na umoAoyicete 10 €pyo TNG SUVAKNG TOU EAATNPIOU Yld TO XPOVIKO Oldctnpa amo t,

€wg t,. Alvetal 0Tl +/40 ~21.
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Quoikn I Aukgiou OTIKWY ZTOUOWY Oéuata eetdoewv

A4, Na oxelldoeTe TN YPAPIKN TTApdoTacn tou PETPou tng SUvVapng F mrou 3éxetal n 00KOG
amo 1o oplloviio 6Aamedo GE OUVAPTNON HE TNV AMOOTACN X TOU ONMeEiou ema@ng tng
OTEPAVNG HE TNV O0KO amd TNV apxikn B€on Tou onyeiou P kat péxpt x = 3 m.

Na Bswpnoste otL:

« '‘OAa ta cwpata tng didta&ng Bpiokovtal oto (010 Katakopuyo emimedo.

o g=10m/s%.

o To oxnpa d¢gv eival umod KAiJaka.

Huep. 2025
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	Α.   Ερωτήσεις Πολλαπλής Επιλογής 
	2.   Για να ισορροπεί ένα αρχικά ακίνητο στερεό σώμα στο οποίο ασκούνται πολλές ομοεπίπεδες δυνάμεις, θα πρέπει  
	α.  η συνισταμένη των δυνάμεων που ασκούνται στο σώμα να είναι μηδέν.  
	4.  Ένα στερεό σώμα περιστρέφεται γύρω από σταθερό άξονα. Αν η γωνιακή ταχύτητα περιστροφής του σώματος υποδιπλασιαστεί, τότε η κινητική του ενέργεια θα  
	 
	 
	1.   Να γράψετε στο τετράδιό σας τα φυσικά μεγέθη από τη Στήλη I και δίπλα σε καθένα τη μονάδα της Στήλης II που αντιστοιχεί σ' αυτό.  
	 
	2.   Στο σχήμα φαίνεται σε τομή το σύστημα δύο ομοαξονικών κυλίνδρων με ακτίνες R1, R2 με R1>R2 που μπορεί να περιστρέφεται χωρίς τριβές γύρω από οριζόντιο άξονα, ο οποίος συμπίπτει με τον κατά μήκος άξονα συμμετρίας των κυλίνδρων. 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Εξαιτίας των ίσων βαρών w που κρέμονται από τους δύο κυλίνδρους, πώς θα περιστραφεί το σύστημα;  
	α. σύμφωνα με τη φορά περιστροφής των δεικτών του ρολογιού  
	β. αντίθετα προς τη φορά περιστροφής των δεικτών του ρολογιού. 
	Να δικαιολογήσετε την απάντησή σας.  
	6.   Δύο ομογενείς δακτύλιοι Α, Β των οποίων το πάχος είναι αμελητέο σε σχέση με την ακτίνα τους, έχουν την ίδια μάζα και ακτίνες RA, RB όπου RA> RB. Οι δακτύλιοι περιστρέφονται ο καθένας γύρω από άξονα που διέρχεται από το κέντρο τους και είναι κάθετος στο επίπεδό τους με την ίδια γωνιακή ταχύτητα.  
	11.   Δύο ομογενείς κυκλικοί δακτύλιοι Δ1 και Δ2 με ακτίνες R και 2R, κυλίονται σε οριζόντιο επίπεδο με σταθερές γωνιακές ταχύτητες 3ω και ω, αντίστοιχα.  
	1.  Οριζόντιος ομογενής και συμπαγής δίσκος, μάζας Μ=3kg και ακτίνας R=0,2m, μπορεί να περιστρέφεται χωρίς τριβές γύρω από κατακόρυφο άξονα που διέρχεται από το κέντρο του. Τη χρονική στιγμή t=0 ασκούμε στο δίσκο δύναμη F σταθερού μέτρου 3Ν που εφάπτεται στην περιφέρειά του, οπότε ο δίσκος αρχίζει να περιστρέφεται. Κάποια χρονική στιγμή t1 o δίσκος έχει κινητική ενέργεια  K=75J.  
	5.   Ομογενής και ισοπαχής ράβδος ΑΓ με μήκος 1m και βάρος 30Ν ισορροπεί οριζόντια. Το άκρο Α της ράβδου συνδέεται με άρθρωση σε κατακόρυφο τοίχο. Το άλλο άκρο της Γ συνδέεται με τον τοίχο με αβαρές νήμα ΔΓ που σχηματίζει γωνία 30° με τη ράβδο, όπως φαίνεται στο σχήμα.  

