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A. Epwtnoeig MoAAanAng EmAoyng

1. H povadda pétpnong tng otpopopung givai

m_ mn_ 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 pndev.

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. eival 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. Tpoxog aktivag R kuAigtal xwpig va oAicBaivel og opi{ovtio eninedo. Av U, N Taxutnta tou
TPOX0U AOyw HETAPOPIKNG Kivnong, TOTE N TaxutnNTa Twv CNUEIWV TNG MEPIPEPEIAG TOU TPOXOU
IOV améxouv ano to £€0aog anootaon ion pe R, €xel HETPo

a. Ugn- B. 20.n. y. O. 0. \/Eucm.
Emav. Huep. 2005

5. H povada pétpnong tng otpopopung oto cuotnua S.l. givai

mZ

m m
kg— kg~ kg7
s B.1 S . s

a. 1 0. 1J.s.

Y. 1
Opoy. 2005

6. H nepiodog meplotpopns e 'ng yupw ano tov aéova tng eivai otabepn. Auto opeiAstal
OT0 OTI N EAKTIKI) OUvaun mov 0éxetat n I'n ano tov ‘HAlo

a. Ongloupyei otabepn potn wg mMPog tov afovd Tng.

B. Odnuoupyel PNOEVIKA POTIH WE TTPOG ToV Afovd TnG.
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Y. €xeL1n OlelBuvon tng e@antopévng o€ €va onpeio Tou lonpeptvou tng ng.
0. €xel TETolo PETPO Tou dev emnpealel TNV mePLOTPOPN TG I'ng.

Opoy. 2005

7. Mia opaipa KuAigtal xwpic 0AicOnon KIVoUUEVN KATA KOG KEKAILEVOU ETUMEOOU (apXIKd
QVEPXETAl KAl OTI 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 oTatiking TpBAg mapapével otabepn.
Y. H ¢opd tou diaviopatog tng YwVIAKAG EMTAXUVONG PETABAAAETAL.
6. H @opd tou Slaviopatog tng YWVIAKNAG TaxUtntag mapapével otabepn.
Emav. Huep. 2006

8. H pdBdog tou oxnuatog éxel unko¢ L kai pmopei va otpépetal yupw amo déova mou
Olépxetal ano 1o péoo ¢ O kai gival KABETO¢ o€ autr).

O

-
r

H ponn tng¢ duvaunc F w¢ mpocg to onueio O Exel UETPO

L L L
F.—. F.Em)vgo. F.—nup.

a. 0. B. 2 Y. 5. 2
Opoy. 2007

9. Ta va lcopponei £va oteped owpa, apKei

d. N CUVIOTAPEVN TwV GUVAHEWY TTOU £vEPYOUV TIAVW TOU va eival ion e pndeEv.

B. N CUVICTAPEVN TWV POTIWY TWV GUVAKUEWY TTOU EVEPYOUV TTAVW TOU va ival ion e pndeEv.
Y

. N ouvioTapévn Twv OUVAHPEWY KAl N CUVICTAUEVN TWV POTIWY TWV OUVAHEWY TTOU EVEPYOUV
TAvw TOU va €ivatl ion pe pnodév.

6. Tto £pyo tou BApoug tou va gival ico pe PnoEv.

Opoy. 2009
10. ‘Otav €va owpa ekTeAEl opaAn oTPOPIKN Kivnon, TOTE N ywVvIakn Tou
a. taxutnta augdverat. B. taxutnta pével otabepn.
Y. emrtdxuvon aufavetat. 0. EMTAXUVON HELWVETAL.
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Opoy. 2010

11. YAko onueio padag m kat Taxutntag v Kiveital og mepipepeia opl{OVTiou KUKAOU aktivag r,
OMw¢ 0TO oXNa. 7z

= v

m

-

V4

H otpopopun tou UAIKOU onuegiou w¢ mpo¢ tov aéova zz ', 0 omoio¢ OIEPXETAl amo TO KEVIPO
TNG KUKAIKIG TPOXIAG Kal Eival KAOETOG 0To EMITEDD TNG

a. €ivat povopetpo péyedog.

. €XEL p€tpo mur.

. &lvat dldvuopa kat €xel OleuBuvon Kabetn otov dfova zz'.

. €xel povada to Kg-m .

o< ™

Emav. Eomep. 2010

12. 2Teped owpa OTpEPeTal yupw amo otabepd déova mou OIEPXETal amo 10 KEVTPO palag
tou. H ywviakn taxutnta (w) petaBaAAstai e to xpovo (t), Onw¢ oto oxnua.
WA

H ouvioctauévn twv ponwv n
a. €ivat pnd€v TN XpovikKn otyun t,.

. &€lvat otabepn kat diagopn Tou PNAEVOG.
. elvat otabepn Kat ion pe to PnoEv.

. au&dvetatl pe To Xpovo.

<< ™

Emav. Huep. 2012
13. Je €va apxikd akivnto OTEPEO OwWHA ACKOUVTAl OLOEMITEOEG OUVALEIG £TOL WOTE aUTO va

5
EKTEAEI POVO €miTaxuvouevn UETaQopikn kivnon. a tn ocuviotauévn twv Ouvduewv Y, F
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ToU ToU ackoUuvtal Kai yia to aAyeBpiko dBpoioua Twv ponwy 2T w¢ MPOoS OMoIoONTIOTE CNUEIO
ToU, 10XUEL:

a. YF=0, 37=0. B. YF=0, Xt= 0.
y. SF= 0, 3r=0. 5. YF=0, 3t= 0.
Huep. 2014

14. 2e €va apxikd akivnto oteped owpa aokeital otabepn pomr, onote apxidel va Kiveital.
Tote
d. TO OTEPED OWHA EKTEAEL OPAAR OTPOWIKN Kivnon.
B. TO PETPO TNG YWVIAKAG EMTAXUVONG TOU CWHATOG AUEAVETAL CUVEXWG.
Y. TO HETPO TNG YWVIAKAG EMTAXUVONG TOU CWHATOG gival otabepa.
0. N OTPOWOPUN TOU CWHATOG ival otabepn.
Opoy. 2016

15. O opoyevri¢ 0iokog ToU oxnuatog Icoppomei o€ Acio optdovtio ddnedo.
Kamota xpovikn otiyun ackoUue otov 8ioko {eUyo¢ OuvAuEwY, OTIWG PAivVETAL OTO OXNHA.

(2

=2

=i

H kivnon tou diokou eival
d. HOVO OTPOWIKNA WE oTaBepn YwVIaKA Taxutntd.
B. HOVO peTAOPIKN pE oTabepn Taxutnta.
Y. HOVO oTpo@IKN pE oTabepn ywviakn emtdxuvon.
6. HOVO PETAWOPIKN PE oTabepn emTdxuvon.
Emav. Hpep. - Opoy. 2017

16. Mia ano tig povadeg PETPNONG TNG OTPOPOPUNG TWV OTOIXEIWOWY CWHATIOIwV 0To OIEOVES
ovotnua povadwv (Sl) givai
a. J-sh B. J-s. Y. kg-m?/s?. 0.
kg-m/s.

Emav. Huep. - Opoy. 2019

17. Opidovtiog JioKOG OTPEPETAl YUPpwW amod KAtakopugo otabepo aéova mou OIEpXETal amo To
KEVTPO palag tou Kai ival 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
aockouvtal 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

18. 'Eva oTeped owpa apxika mMapayével akivnto, Xwpic va tou ackouvtal Ouvduelg. Kamoia

XPOVIKN OTIyur] ackoUue OUO0 OUVAUEIG I;, Kati 1?2 oto owpa. la va ekteAEoel To owpa Hovo
OTPOPIKN Kivnon, ol OUVAUEIG auTéEG Ba MPETEL
a. va givatl Kabeteg peta&l toug.
B. va €xouv pn ouveuBelakEG TApAAANAEG OlEUBUVOELG, avTiBETEG POopPEG Kat dvioa péTpa.
Y. va Bpiokovtal otny idla eubeia kat va eivat avtifeteg.
0. va €XOUV Un OUVEUBELaKEG TAPAAANAEG OlEUBUVOELG, avTIBETEG POPEG Kal ioa pETPA.
Emav. Hpep. - Opoy. 2020

19. ‘Eva oteped owpa apxikd akivnto, O€xetal Yovo 2 OUVAUEIG TNV 1?, Kai v Ez, nou &ivai
avtiBetec kal Oev £xouv ToV 010 popéa. To mapandvw cwua
a. Ba mapapeivel akivnto.
B. Oa ekteAéoEL HOVO OTPO@IKN Kivnon.
Y. Ba ekteAéoel povo pETaWopIKn Kivnon.
0. Oa ekteAéosl oUVOETN Kivnon Tou amoTeAEiTal Amo pia PHETAQOPIKN KAl Pid OTPOWIKA.
Emav. Hpep. - Opoy. (maAaid cuotnua) 2020

20. H ywwviakn €mTAXUVON EVOC OTEPEOU OWUATOG, TOU EKTEAE( opaAd petaBaAAduevn
OTPOWIKN Kivnon yupw amno otabepd afova mepIioTpoPng
a. €xel 0lelBuvon KABetn otov afova mEPLIOTPOYNG.
B. éxel KateuBuvon avtiBetn amd tnv Kateubuvon Ttou OlavUCHATOG TNG HETABOANG TNG
YWVIAKAG Taxutntag.
Y. €xel kateuBuvon i0la pe tnv KateuBuvon tou Olaviopatog tng HETABOANG TNG YWVIAKAG
taxutntag.
0. ¢£xel kateuBuvon 0la pe tnv KateubBuvon tou OlavVUCHATOG TNG APXIKAG TOU YWVIAKAG
Taxutntag.

Hpep. 2021

21. O opoyeviic Jiokog Tou oxnpatog Bpioketal akivntog navw o€ Agio opidovtio 0ATeDO L€ TO
EMIMEDO TOU KATAKOPUPO. A
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R
Aokwvtag oto kEvTpo palag tou otabepn opidovtia duvaun F, oto €ninedo tou JioKoU, auto
amoKtd EMITAXUVOn HETPOU Q... TO WETPO TNG EMTAXUVONG TOU oOnuegiou A mou eival
avTIOIaUETPIKO LIE TO ONUEIO EMAPNC TOU OIOKOU UE TO £0a@og KABE XPoVIKN oTiyun gival

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

22. Opoyevic KUAIVOPOG avépXetal eTIBPAdUVOLEVOG O KEKAILEVO EMIMEDO. X€ KATOIO ONUEio
TOU €MIMECOU OTAUATA KAl OTN CUVEXEIQ KATEPXETAl ETUTAXUVOUEVOC MAVW OF auto. Av o€ 0An
TN OIAPKEIA TNC avOOoU Kai NG KaBooou OTO KEKAIUEVO EMIMEOO 0 KUAIVOPOC EKTEAEI KUAION
Xwpic oAioBnon kai o aéovag MePIOTPOPNS TOU TAPAUEVEI CUVEXWGS 0pIdOVTIOC, TOTE:
d. N TaxutnTa tou KEVTPOU PAlag Tou KUAIVOPOU €XEL CUVEXWG TNV 0la KateuBuvon.
B. n ywviakn €mMTAXUVON Tou KUAIVOPOU €XEL GUVEXWG TNV i0la Kateubuvon.
Y. N YWVIAKN TaxUTnTd Tou KUAIVOPOU €XEL GUVEXWG TNV 0la Kateubuvon.
0. N EMTAXUVON TOU KEVTPOU PAlag Tou KUAIVOpOU €xeL Katd Tnv Kabodo avtibetn kateubuvon
amo auTrn ToU €XEL KATd TNV avooo.

Emav. Hpep. - Opoy. 2024

23. H otpogopun VoG ocuCTALATOC OWHATWY OV PetaBdAAstal otav
d. N CUVICTAPEVN TwV GUVAKHEWY TTOU ackouvtal 6To cUoTNHa ivat pndeEv.
B. TA cWPATA KAVOUV HOVO TIEPIOTPOWPLKNA Kivnon. .
Y. Ol AoVEG MEPIOTPOYPNG TWV CWHATWY eival otabepoi.
0. TO aAyeBpPIKO ABpoloHA TWV POTIWYV TWV EEWTEPIKWY QUVAHEWY £ivatl PnoEv.
Huep. 2026
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B. Epwtnosig avriotoixiong

1.  Na ypdyete oto TETPAOIO 0AG TA PUOIKA PeYEON amo t ZTAAN | kat dimAa og kabéva tn
povada tng ZtAAng Il mou avtiotowxei ¢' auto.

Taiqin I Zrnikn II

Mn#og #UULaTog rad/s®

Twviaxn enttédyvvon | N-m

Ponn évvaung m
Oout . 2
ke 1
Stooqoou .
P 1 Ks. %
m Opoy. 2002
s

. EpwTtno&ic cuumAnpwonc KEvou

Na ypdwete oto t€TPAdIO oag 1o ypdupa tng mpotaons kai OinAa tn AEEn mou T CUUTANPWVEL
owoTd.
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1. To aAyeBplkO ABPOIOHA TWV cevvevenrinrennennnnn. mou Opouv G €va OTEPEO TOU
TMEPIOTPEPETAL YUpw amod otabepd dafova, eival ico pe TNV aAyeBPIKA TIUA Tou pubuou
HETABOANG TNG OTPOYOPHNG TOU.

Huep. 2002

2. EAv n ouvoAikn €€wTtepiKi pomn o€ £€va cUOTNHA CWHATWY Eival Pndév, TOTe n HETABOAN
NG OAIKAG OTPOWYOPUNAG TOU GUCTAKATOC £ival ...........

Emav. Huep. 2003

A. Epwtnosic Zwotou - AdBoug

Na xapaktnpioste oto TETPAOIO 0aAC TIC MPOTACEIC TIOU akoAouBouv pe 1o ypduua X, av gival
OWOTEC N UE TO ypaduua A, av gival Aavlacuéveg.

1. 2Tn METAQ@OPIKA Kivnon €vag cwpatog KABE Xpovikn oTiyun OAa Ta onpeia tou €xouv Tnv

i0la taxutnta.

2.  Av n otpo@oppn £vOG 0TEPEOU CWHATOG TTAPAKEVEL OTABEPN, TOTE N GUVOAIKN £EWTEPIKN
POTIN TTOU ACKE(TaAl 0TO WA eivat PUnodév.

3. H otpoyoppn €vog otepeoU CWHATOG TapApevel otabepr), av o aAyeBplkd dbpolopa
POTIWV TwV QUVAHEWY TTOU acKouvtal 6’ auto sival Sldgopo tou Pndevog.

4. H pomA lelyoug duvdauewy eival i0la wg TPoG omoloONTIOTE ONUEIO TOU EMTTESOU TIOU
opilouv.

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

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

B. kdBe onpeio Tou cwWPATOG KIVETAL PE YPAUMIKA TaxUTNTA U = wr (w N YWVIAKA Taxutntda, r
n

amooTacn tou onueiou amd tov afova TEPLOTPOPNG).
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)]

cm

w =
Y. KABe onpeio ToU owpatog €xel ywviakn taxutnta R (v, n taxiTnta Tou Kévipou
padag, R n anméotacn tou onyeiou amod 1o kévrpo palag).

6. n dlevbuvon tou dlavuopatog TNG YwVIaKAG taxutntag JeTaBAaAAsTal.

6. a. ‘Otav n ouviotapévn OUVAPN TOU ACKeital o€ €va oTeped owpa eival Pndév, ToOTE TO

OWHA €XEL TAVTOTE PNOEVIKN YWVIAKN EMTAXUVON.

7. ‘Otav o popéag tng dUvapng, n omoia ackeital o€ éva eAeUBepo oteEPED cwpa Oev SLEPXETAL
amo 1o KEVIPO Palag Tou, TOTE TO OWHA EKTEAEL HOVO HETAPOPLKN Kivnon.
8. Av n oUVOAIKKN £EWTEPLKNA POTIA TTOU ACKEITAL OE £€va cUCTNHA CWHATWY £ival ion pe pndey,

N OALKN GTPOWOPHN TOU GUCTAHATOC HETABAAAETaL.
9. Ta dwaviopata g ywviakng taxutntag @ kat Tng YwVIAKAg emrtaxuvong * €xouv mavta

v i0la Kateubuvon.
10. H'n €xel otpogopun Adyw tNng Kivnonig tng yupw amoé tov ‘HAwo.
11. H povada pétpnong tou pubpou PeTAaBoARg TNG OTPOWOpHnRg oto cuotnua Sl sivat 1o

Kg.m?

1 s

12. H otpowoppn givat povopetpo pEyedog.

13. H pomn {eUyoug Suvapswy gival idla wg mPog omolodNTOTE GNEio.

14. H povdada tng potmig duvaung oto Sl eivat N.m.

15. H pomn {eUyoug duvapewy eivatl idla wg mpog omolodATIOTE CNKEID0 TOU EMTESGOU TOUG.

16. To kévtpo palag evog cwpatog Pmopei va Bpioketal kat €Ew amo 10 cwid.

17. EAQv n ouvoAlKh e€Ewteplkn pom o€ €éva oUoTnpa OwHdtwv €ival undév, n OoAIKA
OTPOWOPHN TOU CUCTAHATOG AUEAVETAL GUVEXWG.

18. 'OAa Tta onueia &vOG OWHATOG TOU €KTEAOUV HETAPOPIKN Kivhon €xouv tnv idla
taxutnra.

19. Av n ouvoAikni €€wTeplkn pomi ¢’ €va oUoTnUa CWHATwv eivat pundév, TOTE N OAWKN
OTPOWOPHN TOU GUOTAHATOC TAPAHEVEL OTABEPN.

2

m

kg.—

20. a. O pubuog petaBoAng TNG OTPOWYOPUNG HETPLETAL OF S
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B. Xe OTEPED OWHA TOU EKTEAEL OTPOPIKA Kivnon Kdal TO PETPO TNG YWVIAKAG TOU TaXUTnNTag
au€avetal, ta OlavUoHATd TNG YWVIAKAG TaxUTNTAg KAl TG YWVIAKAG €MTAXuvong eival
avtippora.

21. Movdda pétpnong Tou pubpol PETABOANG TNG 0TPOWOPUAG eival kat To1 N-m.

22. H pomn euyoug Suvdapewy givat (dla wg mPog OTOLOONTIOTE CNEI0 TOU EMTESOU TOUG.

23. Ta umoBeTikd oTeped mou OV TMAPAPOPPWVOVTAL, OTav TOUG ackouvtdl OUVAELG,
AfyovTal unxavika oteped.

24. Movada pétpnong oTpo@opung oto Sl givat to1 N.m.s.

25. Xe pa  PETAaBAAAOMEVN OTPO@IKN Kivnon OTeEpEOU owpatog, Ta Olaviopata Tng
YWVIAKAG EMTAXUVONG KAl TN YWVIAKNG Taxutntag £xouv mavta tnv idwa dieubuvon.

26. H yn €xel otpo@opun AOYwW TEPIOTPOPNG YUPW Ao Tov Afovd Tng Kat AOyw TePLPopPds
yUpw amo tov nAto.

27. H pomn feuyoug Ouvapewv eival idla wg mPog omolodNTIOTE ONUEI0 Tou MMESOU TIOU
opifouv ot U0 OUVApELG.

28. H pomn euyoug duvdapewy givat n idla wg mPog oTolodNTOTE oniEio TOU EMITESOU TOUG.
29. H yn €xel otpo@opun Povo Adyw TG Kivnong tg yupw amo tov AALo.

30. KuAwvOpilkd owpa KuAietal xwpig va oAocBaivel o optldvtio emimedo. H taxutnta tou
onpeiou ema@ng tou KUAivopou pe To emimedo €ivat ion pe TNV Taxutntd U, ToU KEVTpou palag
ToU.

31. ‘Otav éva modAAATo KIVETAl TPOG TO VOTO, N GTPOWYOPHN TWV TPOXWYV WG TPOG Tov afova
TMEPLOTPOPNG eival €va SlAvuopa PE KATEUBUVON TPOG TNV AVATOANR.

32. Hpom adpdvelag €vog OTEPEOU OCWHATOG Eival SlavUoUATIKO PEyedog.

33. Katd mn otpo@ikn Kivnon €vOog owHATOG OAA Ta ONpEid TOU CWHATOG €Xouv TNV 0l

ywviakn taxutnta.

34. H pomn pag duvaung F WG Mpog dfova meplotpong eivat Pndév, otav o Popeag Tng
ouvaung eivat mapdAAnAog otov dfova mEPLOTPOPNG.

35. H kivnon evog Tpoxou mou KUAietat sivatl amotéAeopa tng eMaAANAIAG Plag HETAPOPLIKAG Kal
HLaG OTPOWPIKNG Kivnong.

36. Av oe éva apxikd akivnto eAeUBepo oteped cwpa acknBei otabepny dUvapn tng omoiag o
popEag OLEPXETAL Ao TO KEVTPO palag Tou, To cwua Ba meplotpagei.

37. Otav ot €va apxika akivnto Kat eAeUBEpo oTEPEd owpa acknBei SUvapn Tou o YopEag

NG OLEPXETAL ATTO TO KEVTPO PALag TOU OTEPEOU, TOTE TO OTEPED CWHA OEV TTEPIOTPEPETAL.
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38. ‘Otav éva modAAATO KIVEITAl TTPOG TO VOTO N GTPOWYOPHN TWV TPOXWV TOU, WG TPOG TOV
agova mePLOTPOPNG TOUG, ival éva Slavucpa pe Kateubuvon mpog tn duon.

39. Itn PETAQOPLIKN Kivnon £vOG OTEPEOU KABE OTIyHR OAA TA ONUEIA TOU GWHATOG £XOUV TNV
i0la taxutnta.

40. a. H ouvBetn kivnon otepeol owPATOG HMOpel va HeAeTNOel wg emaAAnAia piag
HETAWPOPIKNG KAl PLAg OTPOYPLKAG Kivnong.

B. H povdda pétpnong tng pomng dUvapng wg Tpog onpeio n afova eivat to 1 N/m.

41. H pom {eUyoug Ouvduewy gival 0la wg mPog OTOLOOATIOTE ONUEI0 TOU EMESOU TTOU
autég opidouv.

42. a. Av AumAacldcoupe To PETPO KaBeplag amd tig duo SuVApEL evog {eUyoug SUVANEWY,
XwpIg va aAAd€oupe TNV amdoTacn TwWV QOPEWY TwV OUVAHPEWY, TOTE TO HETPO TNG POTNG TOU
{eUyoug Twv duvapswy TetpanAactalerat.

B. HI'n €xel 1GlooTpoopn (omv) e€attiag tng MePLOTPOPNG TNG YUpw amoé tov dafovd tng.

43. Ta dlavUuopata NG YWVIAKAG TaxutnTag KAl NG YWVIAKAG EMTAXUVONG €XOUV TIAvVTA TV
i0la Kateubuvon.

44, Enedn n eAktiki duvapn mou déxetat n ' amd tov ‘HAwo €xel popéa mou Siépxetal amd to
KEVTPo palag tng, N oTpo@opun TNG 'ng mapapével otabepn.

45. Av ot éva eAelBepo oteped owpa aoknBei eUyog SUVAPEWY, TOTE TO CWHA Ba EKTEAECEL
ouvestn Kkivnon.

46. H pomn dUvapng ival to Slavuopatiko pEyebog mou eKPPAleL TV IKavotnTa tng SUvVapng

Va OTPEWPEL £va OWHA.
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Oéuata eéetdocwy

2. 2to oxnua @aiveral o€ topn To cuotnua 600 opoagoviKwy KUAIVOPWY HE akTiVeG R,, R, pE
R,>R, mou pmopel va mepLloTpEPETAl Xwpig TPIBEC YUpw amd oplldviio afova, o omoiog
OCUUTITITEL JE TOV KATA PAKOG d€ova CUPHETPIag Twv KUAIVOpwY.
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E€attiag twv iowv Bapwv w mou Kpépovtatl amd toug dUo KUAivdpoug, Twe Ba meploTpagei To
oUoTNua;

d. cUP@WVA HE TN QOPA TEPIOTPOPNG TWV OEIKTWY TOU PoAoyloU
B. avtiBeta mpog tn opd mMEPLOTPOPAG TwV GEIKTWY TOU pOAOYLOoU.

Na OIKaloAOyNoETE TNV anmdvtnon oag.

Opoy. 2002

4. Na €€nynoete ylati n xpovikn OIAPKEL TG TEPLOTPOPNGS TNG YNG YUPW ATO TOV €AUTO TNG
mapapével otabepn, ONAadn 24 wpeg.

Emav. Huep. 2003
11.  AUo opoyeveig KUKAIKOL OaktUAoL A, Kat A, P akTiveg R kat 2R, KuAiovtal o opllOvTio
EMMEDO PE OTABEPEC YWVIAKES TAXUTNTEG 3w KAl W, AVTIOTOIXd.

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

3 1
a. 2 B. 2 v. 1.
Na OIKaloAoyNnoETe TNV €mMAOYN 6ag.
Ouoy. 2004

12.  AlUo i0lol opilovtiol KUKAWKoi Oiokol (a) kat (B) pmopouv va oAwcBaivouv mavw o€

opllovtio opBoywvio tpaméll FAEZ xwpig TpIBEG, OMwWG 0TO oXAa.

A E
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Apxikd ot dUo Oiokol eival akivntol Kal Ta KEVIpA TOUG améxouv idla amoctacn amo Tnv
mAsupd 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 duvapun ackeitat mavra oto onpeio B tou diockou.

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

B. Na aitloAoynoete TNV anavinon oag.
Huep. 2005

16. e opilovtio eminedo o0 OiOKOC TOU OXNEATOG LE aktiva R kuAietal xwpic va oAlocBaivel kai

n taxutnta tou kEvtpou palacg tou K gival -

A. H taxitnta tou onyeiou mou Bpioketal otn YECNH B TNG KATAKOPUPNG OLAPETPOU KAl ATTEXEL
R

amdotacn 2 amd to K Oa sivat

3 2 5
a. 2 Ucm- B. 3 Ucm- Y 2 Ucm
B. Na OkaloAoynoete tnv andvinon oag.
Huep. 2006

17. 'Evag KUAlvOpog Tou eival apxIKA akivntog Kat Pmopel va meplotpagei yupw amod to

otabepd afova tou GExeTal tny emidpaocn otabepng POTTiG.

A. Tn otpo@opun Tou KUAIVOpOU G€ GUVAPTNON HE TO XPOVO amelkovilel TO OXAA

L 1D Lt @D L
ey N

2 @
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a. . B. II. y. L.
B. Na dikaloAoyoete TRV amavinon oag.

Eomep. 2006
19. H ouvoAki por Twv dUo avtippomwy duvapewy F; kat F, Tou oxnuarog,
Tou €xouv 010 PETPO, eivatl e d ;‘ F:
d. HEYAAUTEPN WG P0G To onueio K. ,r"":""
B. peyaAUtepn wg TPOG To onpeio M. | ﬁ\“‘—""‘ﬁ’h -
Y. ave€dptnin Tou onpeiou wg TPog To omoio umoAoyiletat. \ K _-—‘J
Na SikaloAoynoeTe TNV anavinon oag. F

w
tomep. 2007

20. 'Evag KuBog Kat pia o@aipa idwag palag agnvovtat va kivnbouv amd to ido Uyog duo
OlAPOPETIKWY KEKAIPMEVWY emmeédwy. O KUBoG oAlcBaivel xwpig TPIBEC oTO €va Kal n o@aipa
KUAiETal xwpig oAioBnon oto daAAo. MNa tig taxutnteg Tou KUBoU Kal Tou KEvTpou palag tng

o@aipag otn Baon twv KEKAIPEVWY eMMESWY LOXUEL OTL

a. geyaAutepn ival n taxutnta tou KuBou.
B. peyaAutepn €ival n Taxutnta Tng o@aipag.
Y. oL taxutnteg sivatl ioeg.
Na OIKaloAOyNoETE TNV anmdvtnon oag.
Eomep. 2008

23. O 0ioKoG Tou Mapakdatw oXAUAtog KUAIETal xwpig va oAoBaivel og opildvtio emimedo. H
taxutnta tou KEvipou tou O gival u,. To onueio A Bpioketal otnv meplpEpela Tou GioKou Kat

10 AO eivat opilovrio.

%
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H taxutnta tou onpeiou A €xel HETPO

a. U, = 2u,. B. u,= \/5 Up. Y. Up = Up.
Na O0lKaloAoynoeTe TNV andvtnon oag.
Huep. 2009

29. Mia 0okog Kiveitat mavw o€ OU0 OHPOLOUG KUAIVOpOUG, OTwG paivetal 6To oxnud,
Xwpig va oAwobaivel.

O O

Ot KUAVOpol KUAiovtal oto optlovtio 0amedo xwpig va oAloBaivouv. Av n 00KOG HETATOMIOTEL

Z

katd 10 cm o KaBe KUALvOpog Ba petatomoteil Katd

a. 10 cm. B. 5cm. Y. 20 cm.

Na emMAEEETE TO YPAUHA TTOU AVTIOTOIXEL 0TN owoTh TIA. Na IKaloAOyNOoETE TNV EMAOYN 0Ag.
Opoy. 2012

32. Opulovtiog, apxikda akivntog, diokog pmopsi va otpé@etal yUpw amo otabepd aova mou
OLEPXETAL ATO TO KEVIPO TOU Kal gival KABeTog oto emimedo tou. To aAyeBpikd dBpolopa twv
POTIWV TTOU AcKOUVTdl 0TO Oi0KO HETABAAAETAL GE CUVAPTNON HE TO XPOVO, OTWE PAIVETAL OTO

oxia. St

0 £ t, ~ot, ¢
Tote, N ywvIakn Taxutnta tou 6ioKoU €XEL TN PEYLOTN TIUA TNG TN XPOVIKN OTIyHN
i. t,. ii. t,. iii. t.
Na emA&€eTe TN cwoth amdvinon. Na OIKaloAoynoETE TNV amavinon odg.

Emav. Hpep. 2014

36. ‘Eva pETAAAIKO vOplopa €KO@eVOOVI(ETAl KATAKOPU@A TPOG TA dAVW HE APXIKA
TaxUTNTa U, KAl apXikn ywviakn taxutnta w,. Av n avtiotacn tou agpa sivatl apeAntéa tote,
OTav TO VOUIoUA PTACEL OTO avwTato UYog

i. Oa otapatnoel va mEPIOTPEPETAL.

ii. Oa mepLOTPEPETAL PE YWVIAKN TAXUTNTA PIKPOTEPN TNG APXIKAG.
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iii. Ba meploTPEPETal PE YWVIAKA TAxXUTnNTa ion TNG ApXIKAG.
Na emA£EeTe T owoth amdavtnon. Na OlKaloAOYNCETE TNV amdvtnon odag.

Huep. 2016 (maAatou tumou)

42. 0O Ttpox06¢g aktivag R KUAietal xwpig va oAwcBaivel o oplldvtio emimedo. Kamola xpoviki
OTlyHn To KEVTPO palag Tou TpoxoU £xel TaxUuTNTd HETPOU Uq,. ‘EoTw A TO avwtepo onpeio Tng
TEPUPEPELAG TOU TpoXoU Kal ' €va onpeio tou Tpoxou mou Bpicketal otnv optlovtia OLAPETPO

Kat améxel amootacn MK = R/2 amd 1o kévipo K tou tpoxou, OMwG @aivetal oto mMapakAatw

oxnua.
R/2
0 Aoyog % TWY HE vt cov s e criomm s covr wegprmsam e« sams s« —er e <00G HE
1 V3 V5
a. 4. B. 4 . Y- 4
Na emAé€ete Tn owot amdavtnon. Na OIKAloAOYNOETE TNV Amavinon oag.
Huep. 2020

43. Opoyevig Acia kal akapmtn oavida, pikpoU maxoug, palag M kat pnkoug L tooppormei
optlovtia pe tn Bonbela 0Uo umooTNPLYHATwy. H Kopugr Tou £vog uttooTnplypatog cuvaEeTal

HEow AapBpwong og onpeio I Tng pdBdoou, To omoio améxel amd To akpo tng A améotacn MA =

L (t,)

Ixnua 2

H paBdog akoupmd otnv Kopupn B tou dAAou otnpiypatog, To omoio améxel amd 1o Akpo Tng A
amootaon AB = % (Zxnpa 2).
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‘Evag pikpog KUBog palag m = 2M, tn xpovikn otiyun t, = 0, Siépxetal amod 1o onueio B pe
otabepn Taxutnta U, KIVOUPEVOG TIpog Ta Oe€ld xwpig TpIBEC. H cavida avatpémetal tn Xpoviki

otypn ty, n omolia €ivat ion pe

3L .o 9L 5L
W . 1. W . . W .
Na emAé€ete TN owot amdavtnon. Na OIKAloAOyNOETE TNV Amavinon oag.

Emav. Huep. 2020

44, H Aent pdBoog Al (Zxnpa 2), yalag M kat grikoug L, pmopei va otpégetal yupw amo tov
otafepo optovtio afova mou OLEPXETAl amd To PEco TG O kal sival Kabetog oe autn. Xt

amootaon % amo 1o péco O tnNg pdBdoou éxel TomoBeTnOEl opoyevEG cwpa palag m aueANTEWY

OlaoTACEWY.
MM o] r

A — ®
L/4 L/2 ~

IxApa 2
210 akpo I tng pdBdou ackeital SUvapn F mou oxnuartilel ywvia ¢ pe tnv optlovtia dievbuvon

Kalt n paBdog Al coppormei otnv optlovtia Béon (ZxApa 2). To pétpo tng Ouvaung F mou

aoKeital oTo akpo tng pabdou gival ico pe:

. mg .o myg coe mg
i == i, e i, 5o
Na emAé€ete TN owot amdavtnon. Na OIKAloAOYNOETE TNV Amavinon oag.

Ouoy. 2020
45, Aemtn opoyevAG OKAAQ BAPOUG W LGOPPOTIEL, AKOUHTIWVTAG O€ AE(0 KATAKOPUYPO TOIXO Kdal

Tpaxv optovtio damedo, OTWG 6To oxXNpa 1.

Pp
Ixnua 1

Edv p o ouvteAeoTnG oplakng otatikng TpBAG pHeTalu okaAag kat opilovtiou damédou, TOTE N

€AAXIOTN TIUN TNG £QATITOHUEVNG TNG YwViag ¢, yla TNV omoida n oKAAa ooppoTei, sival ion pe

. 1 .o 1 ees 3
1. £<p(p=T. 1. £(p<p=2—u. 1. £(p(p=2—u.
Na emA&EeTe TN owoth amdvinon. Na OlKaloAOYNOETE TNV ATAVINGN 0aG.
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Huep. 2021

46. Aemti cavida Kiveital opllovia pe otabepn taxutnta v Xwpi¢ va oAloBaivel, mavw os U0
TpoxoUg (1) Kat (2) avtiotoxa, omwg oto oxnua. O Tpoxog (1) aktivag R, mepLoTPEPETAl YUPW
amo otabepd afova xwpic TPIBEG Kal o Tpoxog (2) aktivag R, = A-R, (6mou A > 1) KUAigtal

XwpIg va oAlcBaivel.

J’CL

(1 (2)

7

‘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 SLdpKeld TNG Kivnong tTng mavw otoug 6Uo Tpoxouc.

Na emA£EeTe T owoth amdvtnon. Na OIKaloAoyNnoETe TNV amdvinon oag.
Emav. Huep. 2021

S
47. Aenti oavida Kiveitat opildvtia pe otabepn Taxutntda v Xwpi¢ va oAlebaivel, Tavw oToug
KUAivOpoug K, kat K;, ol omoiot €éxouv aktiveg R, kat R, avtiotoxd. MNa TI§ AKTIVEC Twv
KUAIVOpwVY 1oxUel OTL R, = AR, pe A > 1. Ot KUAwvOpol otpéovtal yUpw amd otabepoug

optlovtioug afoveg (oxnua). H ocavida dev xavel TNV €ma@n g HE TOUG KUAIVOPOUC Katd Tn

OldpKELa TNG Kivn s
| | | |

VLSS LSS LS LS LSS L LSS LSS S S LSS Ao 7
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‘Otav n cavida petakivnBei katd Ax og xpovo At, ot KUAwvOpol K, kat K; éxouv ekteAéoet N, Kat

N, meplotpopég avtiotoixa. O AOYOG TwV TEPLOTPOPWYV % Twv OU0 KUAIVOpwY gival icog pe:

N, .. N 1 1 e N,

1. N—1=A. ii. N—1= - - m.N—1=2)\.

Na emA£€eTe T owotn amdavinon. Na OIKaloAoyNoETE TNV andavinon oag.
Opoy. 2021

48. To ocwpa X Tou MAapakdtw oxnpatog, HAalag m, éxel otepewbei oto Akpo B opilovtiag,
opoyevoug, akapmtng kat aBapoug paBdou AB. H paBdog akoupmd mavw otnv MEPLPEPEL
opoyevoug diokou Kévtpou O kat aktivag R. O diokog Bpioketal mavw o€ optdovtio emimedo e
10 €MimedO ToU KatakOpuo. To cwpa X Pmopel va Kiveital mavw o€ Asia, oplldvtia, opoyevn
Kal akapmtn 6okd A pikoug € kat palag M = m/2.

H 00kog éxel apBpwbei KATAAANAAQ 6TO ONUEIO Z, PE TNV KOPUWPN KATAKOPUPOU KAl AKAGVNTOU
umootnpiypatog (1) mou Bpioketal oe amootaon €/4 amo to akpo tng . Ze amootacn €/4 amo
TO Akpo A Tng OoKoU €xel TOmOBeTNOEL Eva OeUTEPO, OHOLO KATAKOPUPO UTTOCTAPLYHA (2), Tavw
oTnNV Kopu®n A tou omoiou akouptd n 0okog MA. Ta umootnpiypata €xouv tomofetnbei oto
010 optdoVvTIO £MiTESO PE AUTO OTO OTOoi0 Bpioketal o GioKog, OTWG PAiVETAL OTO OXAHd.

_', .
U=oTaBepr
 —

E,

[]
Sl sl sl 1.'
= |
1
1

D lg g v g b
UTTOGTAPIYUO  UTTOCTHpIYHa
(1) (2)

To clotnua paBdou-cwHATOg X KIVEITAL TTPOG TA APLOTEPA HE otabepn taxutnta pétpou u. O
0i0K0G €KTEAEL KUALON Xwpig OAlGONGN Kal n TEPLPEPELA TOU BPIOKETAL O GUVEXN ETAPN HE TN
pdaBdo AB, xwpig va mapatnpeital oAicOnon petalu Toug. To cwia X, KIvoUpevo amd to A Tpog
1o I, TN Xpoviki ottypn t = 0 mepvd amod 1o péco H tng 6okou. Tn XPOVIKA oTLypn t; To cwpa X
TmEPVA amo €va onpeio TnG 00KoU, OTO OToio N GOKOG HOALG TTOU XAVEL OPLAKA TNV EMAWPN TNG HE
TNV KOPU®I TOU UTTOoTNPIyHatog (2).

a. H amootacn mou €xel OlavUoel TO CWHA X ATO TN XPOVIKA OTyHA t = 0 PEXPL TN XPOVIKNA
otypn t, sivat:

=L i, 2 iii. —

- - R .5
Na emA£EeTe T owoth amdvtnon. Na OIKaloAoyNoETE TNV amdavinon oag.
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B. To didotnya s mou €xel dlavuoel To Kévrpo pdalag O tou Siokou amd Tn Xpovikni oty t = 0
HEXPL TN XPOVIKN OTIYHN ¢, givat:

i, 2L i, 2 i, =
. Te - . 5 T
Na emA£EeTe T owoth amdvtnon. Na OlKaloAoyNnoeTe TNV amdavinon oag.

Na Bewpnoete OTL N avtiotaon Tou aépa gival ageAnTéa yia OAd Td cwpatd.
Huep. 2024

49. Aiokog aktivag R KUAietal xwpig va oAloBaivel o€ opllovtio emimedo e TO KEVIPO palag
va eKteAel guBUypappn opaAn Kivnon He taxutntd Ugy . TO €AAXIOTO PETPO TNG Taxutntag

v
onpeiou A tou Siokou, Kabwg o diokog KUAieTal, sival ZM . H péylotn taxdtnta mou amoktd to
onpeio A givat:
) .. 5 7
i. 2uy . . == U - iii. -
UCM .
Na emA£EeTe T owoth amdvtnon. Na OIKaloAOYNCETE TNV amdavinon oag.

Emav. Huep. 2025

50. Aentn opoyevig okAAa HOALG Tou Looppotiel otnpllopevn o€ Agio ToiXo Kal o€ opl{ovTio
0amedo, HE TO OTMOI0 €XEL GUVTEAEOTH OPLAKAG OTATIKAG TPBAG K. EAv n ywvia petalu okaiag
Kat oamédou ival 45°, 0 GUVTEAECTIG OPLAKAG OTATIKAG TPIBNG ivat:

i p=1/2. ii. p=3/4. ji. p=1.
Na emA£EeTe TN owotn amavinon. Na OIKaloAOyNCETE TNV amdavinon oag.
Ouoy. 2025

51. O

AUo Aemtég, opoyeveig Kal dakapmtol paBdot OA, pnkoug ¢, kat OF, pnkoug &, eival

KATAOKEUAOKEVEG ATTO OLAWOPETIKO UAIKO, €xouv idla pdla M kat gival GUYKOAANPEVEG PeTAEl
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TOUG OTO KOLvO Akpo Toug O. XTo akpo A tng pdBdou OA gival otepewpévn PIKpn ogaipa palag
m=M/2.

To clotnua twv O0U0 PABOwV HTOPEl va MEPLOTPEPETAL XwPig TPIBEG yUpw amod otabepd
optlovtio afova, kabeto oto emimedo Twv OUO pABOwvV oto onueio O, OMWG paivetal oto
OumAavo oxnpa. ‘Otav to cuotnua 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 emA£EeTe T owoth amdvtnon. Na OIKaloAoyNnoETE TNV amdavinon oag.
Huep. 2026
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lMpoBAnuata 4°° Osuatrocg
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1. OpoyeviAg KUAwvOpog palac M kat aktivag R = % m Bpioketal o€ KekKAPEVo emimedo

HEYAAOU pNKoUG, Ywviag KAicewg ¢ = 30°. Xe onpeio A tng empaveiag tou KuAivdpou, To oToio
AMmEXEL AMO TNV EMPAVEIA TOU KeKALPEVOU emmédou amootacn 2R, éxel 0gbel 1o €va akpo
aBapoug Kat pn ektatoU vAPATog. To aAAo AKPO TOU VAHATOG €xel O€Bel o€ cwpa X, HIKPWY
olactdoswy Kat galag m; = 1 kg. To vApa mepvd amd to auAdkt TpoxaAiag aktivag r, n omoia
Exel otepewBel og opo@n. To TuApaA (1) Tou vApatog sivat mTapdAAnAo TPog TNV EMPAVELA TOU
KEKAIPEVOU EMTESOU, EVW TO THAMA (2) KATAKOPUYO.

To oUoTnUa Twv CWHATWY autwy looppoTel oTo 0o Katakdpuwo emimedo. O afovag tou
KUAivOpou eival Kabetog oto emimedo tng ceAidac.

Jwpa X, MKpwv Olactdoswy Kat palag m, = 4 kg ooppomel Ogpévo OTO TMAVW AKPO
Katakopugou avikou eAatnpiou otabepdag k = 100 N/m. To dAAo dkpo tou eAatnpiou eival
otepewpévo oto optlovtio ddmedo. O afovag tou eAatnpiou Bpioketal otny idla Katakopugn
OleuBuvon pe tn OleUbuvon Tou VAPAToG (2).

A1. Na umoAoyioete ™ pala M tou KUuAivopou.

Tn xpovikn otiypn t, = 0, KGBoupe Tautoxpova ta vipata (1) kat (2).

Apéowg peta v t, = 0, TO cwHa X, MEPTEL KATAKOPUPA VW O KUALVOPOG KATEPXETAL OTO
KEKAEVO €mimedo peE oTabepn emrTaxuvon, €KTEAwvVTAG KUAION Xxwpi¢ oAioBnon. Katd tn
Oldpkela g KUAIONAG ToU 0 AE0VAG TOU TTAPAHEVEL GUVEXWG KABETOC 0To eMimedo TNG GEAISAC.

A2. Av 1n XpoviKi OTlypn t; To onueio A, OAOKANPWVEL pia TANPN TEPLOTPOPN Kal EXEL
Taxutnta pETpou U, = 20 m/s, va UTTOAOYICETE TO PETPO TNG EMITAXUVONG ToU KEvTpou palag
TOU KUAIVOpOU KAavovtag Xpnon Twv VOHWV TNG KIVNHATIKAG KAtd TNV KUAION OTEPEWV
CWHATWV.
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Quoikn I Aukgiou OTIKWY ZTOUOWY Oéuata eetdoewv

To owpa X; MEPTOVTAG KATAKOPUPA CUYKPOUETAL KEVIPIKA Kdl TAACTIKA HE TO owpd 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 aAyeBpIkA 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 CUCCWHATWHATOG APECWS PETA TNV MAACTIKA Kpouaon.

A4. Tn ouvoAikn BeppIkn evépyela TTOU EAEUBEPWVETAL 6TO TTEPIBAAAOV ATO TN XPOVIKH OTLYHN
AUEOWG HETA TNV Kpouon £w¢ TNV XPOVIKA OTIYHN TOU N TAAAVIWON TOU CUGCWHATWHATOG
otapard.
Na Bswpnoste ott:
e n emtaxuvon tng Baputntag g = 10 m/s?.
e 0l KPOUOELG €ival akaplaieg KAl KAatd tnv mpaypatonoinon toug 0V EXOUHE AMWAELD
padac.
10 VAHa dev oAloBaivel 0to auAdki Tng TpoxaAiag.
TO oxnpa Ogv givat umo KAipaka.
Emav. Huep. 2023

2. (Mowalet pe tnv mponyoUpevn doknon) OHOYEVHAC KUAVSPOC Halac M Kat aktivag R = —

T
m Bpioketal o€ KEKAPEVO €TMESO PEYAAOU PRKOUG, Ywviag KAloewg ¢ = 30°. Ze onpeio A tng
EM@aveiag tou KUAivOpou, TO OTOoI0 ATEXEL ATO TNV EMPAVEID TOU KEKAIPEVOU EMTESOU
amootaon 2R, €xel 0ebei 10 éva dkpo aBapoug Kal pn ektatoU vAPAtog. To dAAo AKpo Tou
vApatog éxel 0gBel o€ owpa X, HIKpwv dlactdacewy Kat palag m, = 1 kg. To vAapa mepva amod 1o
AUAAKL tpoxaAiag aktivag r, n omoia éxel otepewdel o opown. To TpNpa (1) Tou vApatog ivat
TAPAAANAO TTPOG TNV EMPAVEL TOU KEKAIPEVOU EMITEDOU, EVW TO THAKA (2) KATAKOPUPO.
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To oUoTnNUA TwV CWHATWY auUTwY looppoTiel oTo iO0lo Katakopuo eminedo. O afovag tou
KUAivOpou eival kdbetog oto emimedo Tng oeAidAC.

Jwpa X, MKpwv Olaoctdoewv Kat palag m, = 4 kg ooppomel Ogpévo oTO TMAVW AKPO
KATakopuou 0avikoU eAatnpiou. To AAAO AKpo TOU €AATNPIOU E€ival OTEPEWHEVO OTO
opllovtio damedo. O afovag tou gAatnpiou Bpioketal otny idla Katakopuen dlelbuvon pe T
Oleubuvon tou vApatog (2).

A1. Na umoAoyicete Tn pala M tou KUAivopou.

Tn xpovikn otypn t, = 0, K6Boupe Tautdxpova ta vAapata (1) kat (2).

Apéowg peTd TV t, = 0, TO CWHA X; MEPTEL KATAKOPUPA VW O KUAIVOPOG KATEPXETAL TO
KEKAIYEVO emimedo peE oTaBEPn EMTAXUVON, EKTEAWVTAG KUAWON Xwpig oAicbnon. Katd tn
Oldpkela g KUALONAG TOU 0 AE0VAG TOU TTAPAMEVEL GUVEXWG KABETOC 0TO £Mimedo TNG GEAISAC.

A2. Av Tn XpoviKn oTiypn t; To onueio A, OAOKANPWVEL Hia TARPN TIEPLOTPOWPN KAl TO KEVIPO
pHalag tou KUAivOpou €xel Taxutnta HETPOU U, = 10 m/s, va UTOAOYICETE TO HETPO TNG
EMTAXUVONG TOU KEVIPOU WAZAg Tou KUAIVOPOU, KAVOVTAG XPNoN TWV VOHWY TNG KIVNHATIKAG
KATA TNV KUALON OTEPEWY CWHATWY.

To cwpa X, MEQPTOVIAG KATAKOPUPA GUYKPOUETAL KEVIPIKA KAl TMAQOTIKA HE TO CWHA X,
£X0VTAg TN oTLyHn TNG Kpouong Taxutnta PETPOU U, = 20 m/s.

A3. Na umoAoyioeTe TO PETPO TNG TAXUTNTAG TOU CUCCWHATWHATOG APECWS HETA TNV TAACTIKN
Kpouon Kal To Mood TG BEPUIKNG EVEPYELAG TTOU aATEAEUBEPWVETAL OTO TEPIBAAAOV KATA TNV
Kpouon.
Na Bswpnoete ottL:

e n emrdxuvon tng Baputntag g = 10 m/s2.

e 0l KPOUOELG €ival akaplaieg Kat Katd tnv mpaypatonoinon toug 0gv EXOUHE AMWAELT

padac.
e TO oxnua Ogv gival umo KAipaka.
E€et. Opoy. 2023

2. H Aemt opoyevig Kat woomaxng paBdog AA, palag M, = 4 kg Kat prikoug L Tou Tapakdatw
oxnupatog tooppomei opllovria. To akpo tng A €xel ouvOebel Pe apBpwon o KATAKOPUPO
Toix0. X10 pécov tng I éxel Ogbei 1o £va Akpo aBapouc Katl pn KTatol VAHATOG, To AAAO AKpo
TOU OTOioU €XEL OTNPIXOEl OTOV KATAKOPUPO ToiXo 0To onueio B. To vApa oxnuatilel ywvia ¢ =
30° pe tn dlevBuvon tng pabdou.

Ye onpeio Z t™g paBdou, To omoio améxel amd to dkpo tng A amdéotacn (ZA) = L/4, €xel
oTepewDEl To KATW AKPOo Katakdpu@ou tdavikoU eAatnpiou otabepdg k = 100 N/m. XZto mavw
AaKpo Tou eAatnpiou éxel Oebel owpa X, PHIKpwv Olactdoswy, palag my = 0,6 kg. Navw oto
owpa X, éxel TomoBeTnOel cwpa X, HIKPWV OlacTAcewy, palag m, = 0,4 kg.
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Quoikn I Aukgiou OTIKWY ZTOUOWY Oéuata eetdoewv

Ackwvtag otabepr) Katakopupn oUvapn F HE POPA TPOG TA KATW OTO CWHA X,, TO cUCTNHA
TwV OUO0 CWUATWY LoOPPOTIEL HE TO EAATNPLO VA €XEL GUMTILESTEL Katd A€ = 0,3 m.

Qg BeTIKA Yopd va BewWPACETE TN POPA TPOG TA TAVW. X€ OAN TN OLAPKELA TOU (PALVOUEVOU TO
vApa Ogv XaAapwVel Kat n paBoog mapapével optlovtia.

—

A1. Na umoAoyiocete 10 pétpo tng duvaung F.

Tn xpovikn otiyun t, = 0, katapyoUups tn OUvVAun F. To ouoTnHa Twv 0U0 CWHATWY X, Kal X,
apxilel va ekteAel amAn appovikn TaAdviwon He otabepd emavagopag D = k.

A2. Na Bpeite og mola 6€on Katd tnv TAAAVIWOoN TOU GUCTARATOC TwY U0 CWHATWY TO CWwHA
Y, Ba amoomaoctel amod to cwua ;.

A3. Tn Xpoviki otlyun t;, TOU TO CWWaA X, AMOOTIATAL A0 TO CWHA X, VA UTOAOYICETE TO
HETPO TNG SUVANNG TTOU AoKel To vApa oto péoov I tng paBdou.

Tn XpOVIKNA OTLyun t;, TOU TO CWHA X, ATOCTIAtal amd To owHd X, TO CWHdA X, cuvexilel va
KIVETAl KATAKOPU@A TPOG TA TAVW, EVW TO OwHa X, apxilel va ekteAel amAn AppoVIKA
TaAdvtwon pe otabepd emavagopdc D = k.

A4. Na umoAoyioste TNV Katakopu@n amoctacn mou OlavUel To CWHA X, amd TN XPOVIKA
oTlyHn t; HEXPL VA OTAPATACEL oTypLaia.

‘Otav 1o X, PTAcEL 0TO avwTePo UYOG ToU, amopakpUveTal.
A5. Na umoAoyicete TNV evEpYEld TAAAVTWONG TOU CWHATOG Z,.

Na Bswpnoete ottL:
o n emrtaxuvon tng Bapltntag ¢ = 10 m/s?.
* n avrtiotaon Tou aépa Bewpeital apeAntéa.
« T0 oxnpa dev gival umd KAiJaka.
Emav. Huep. 2024
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3. H Aemt opoyevig Kat woomaxng paBdog AA, palag M, = 4 kg Kat prikoug L Tou mapakdatw
oxnuatog tooppomeil opildvtia. To Akpo NG A €xel ouvOeBel pYe apBpwon O KATAKOPUPO
Toix0. X10 pécov NG I éxel OgBel 1O Eva akpo aBapoug Kat pn eKtatol VAPAToG, To AAAo dkpo
TOU OTToioU €XEL OTNPIXBEL OTOV KATAKOPUYO ToiXxo oto onpeio B. To vApa oxnuatilel ywvia ¢ =
30° pe tn devBuvon tng pabdou.

Ye onpeio Z t™g paBdou, To omoio améxel amd to dkpo tng A amdéotacn (ZA) = L/4, £xel
OTEPEWOEL TO KATW AKPO KATAKOPUPOU 10avikou gAatnpiou otabepdg k = 100 N/m. Xto mavw
akpo tou eAatnpiou €xel 0e€Bei ocwpa X pikpwv Olactdcswy, palac m = 1 kg. Aokwvtag

otabepn Katakopuwn duvaun F Pe opd MPOG Ta KATW OTO CWHA X, TO GWHA IGOPPOTIEL PE TO
eAATAPLO Va €Xel cupTiEoTEl Katd A2 = 0,3 m.

Qg BeTIKA Yopd va BewPACETE TN POoPA TPOG TA KATW. Z€ OAN TN OLAPKELA TOU (PALVOPEVOU TO
vApa Ogv XaAapwVel Kat n pdBdoog mapapével optlovtia.

A1. Na umo)oyioete T0 péTpo tng duvaung F.

Tn xpoviki otiypun t, = 0, Katapyoupe tn SUvapn F. To owpa X apxilel va ekteAel amin
apHOVIKN TaAdvtwon pE otabepd emavaopdg D = k.

A2. Na umoAoyioete to MAQTOG A TNG AMARG APHOVIKAG TAAAVTWONG TTou Ba EKTEAECEL TO CwHA
2.

A3. Na ypayete tn XpoviKn €€icwon TNG ATOPAKPUVONG TNG TAAAVTWONG TTOU EKTEAEL TO CWHA

A4, Tn XpoVIKA OTLyun t; TOU TO cwya X mepvA amo t 0€on QuoIKoU PRKOUG ToU eAatnpiou
va UTTOAOYIoETE TO HETPO TNG GUVANNG TTOU ACKEL TO vApa oto pécsov I tng paBdou.

Na Bswpnoete ott:
e n emrdaxuvon tng Baputntag g =10 m/s%.
e n avtiotaon tou apa Bewpeital apeAntéa.
e TO oxnua dev givat umd KAipaka.
E€et. Opoy. 2024

30
EmipéAcia: Mepk. MavayiwtonouAog-Oucikog www. merkopanas.blogspot.gr
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4. KUKAKKA otepavn palag M = 4 kg kat aktivag R = 8—1 m eival akivntn mAavw o€ opoyevA

00KO palag ms = 1 kg kat pnkoug € = 4 m. To avw akpo tng dokoU cuvoEsTal Pe apbpwaon ot
KATAKOPUPO TOIXO, EVW TO KATW AKPO TNG aKouutd o€ Acio opildvtio ddmedo oxnpatifovrag
ywvia 6 pe autod, émou nub = 0,6 kat ouvl = 0,8. H 1oopporia tng otedavng e€acpaliletat
amo Katakopu@o VAUA TOU EQATITETAL 0Tn 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 ATO 0pOoWr, OTIWG OTO TMAPAKATW OXNHA. XTO Avw AKPO TG, KABETNG otn GOKO,

Olapétpou PZ tng ote@davng UTTApXel UAIKO onpeio Z.

-~ -~ - o -~
P

o
-~

A1. Na Ocgi€ete Ot n empunikuvon tou eAatnpiou sivat 0,5 m.

Tn xpovikn ottypn t, = 0 kOBoupe to vApa. H otepdvn apxilel va KUAieTal xwpig va
oAloBaivel pe otabepr) YWwVIAKA EMTAXUVON, VW TO X; EKTEAEL AMA APUOVIKN TAAAVIWON
otabepdg D=k.

A2. a) Tn xpoviki otiyun t;, 0tav n taxutnta tou onpeiou Z pundeviotei yla 6eUtepn @opd,
VA UTTOAOYIOETE TN HETATOTION TOU KEVTPOU PAlag Tng OTEPAVNG.

B) Av t, =1,5s, va UTTOAOYIOETE TO PETPO TNG TAXUTNTAG TWV CNHEIWY TNG TTEPIPEPELAC TN
OTEPAVNG, N ATOCTACN TWV OMoiwY amd Tn 60KO €ival ion PE TNV aKTiva TNG oTEPAVNG.

A3. Na umoAoyiocete 10 £pyo TG SUvVaung Tou eAAtnpiou yld To XPoviKe Oldotnpa amod t,

€wg t,. Alvetal 0Tl +/40 ~21.
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A4, Na oxelldoETE TN YPAPIKN TTAPACTACH TOU HETPOU NG OUvapng F mou OExeTal n 00KOG

amd 1o oplloviio 6Aamedo GE CUVAPTNON ME TNV AMOOTACN X TOU ONMeiou 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 owpata tng Sidta&ng Bpiokovtal oto 010 Katakopuyo emimedo.
e g=10m/s2.

o To oxnpa O¢gv eival umo KAipaka.

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.  
	 
	 
	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.  
	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.  

