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A. Epwrtnoegic moAAanAng emiAoyng

1. To pNKog kupato¢ O0UO0 KUPATwv Tou cuuBdAAouv kai OnpioupyoUv otdoluo kupa givat A. H
anootaocn peTa&u OUo O01adoXIKWY OECHUWY TOU OTACILOoU KUupatog Ba ivai

4
a. A B. 2. Y. 2A. 3.

NGNS

Huep. 2002

2. Ztdowo KUpa onuloupyeital o€ ypaupiko €Aactiko péco. TOTE yla ta Oldgopa onueia tou
£AACTIKOU HECOU IOXUEL OTI

da. £€xouv 1o (010 MAdTOC TAAAdVTWOoNG

B. £€xouv SLaYOopPETIKN cuXvVOTNTA TAAAVTWONG

Y. To MAdtog TaAdviwong Toug e€aptatal amo tn 0éon toug
0

YIVETaAL HETAPOPA EVEPYELAG ATIO TO £va ONUEIO 0TO AAAO.
Opoy. 2002
3. To mapakdtw oxnua mapioTavel OTIYUIOTUTIO EYKAPOIOU appovikoU Kupatog. To onueio tou
€AAOCTIKOU HEOOU TIOU KIVEITAl LIE YEYIOTN TAXUTNTA Kal Popd TPOC Ta ENAVw gival to

F 3
¥

Eom. 2003

4. Av n e€iowon €vog appovikou Kupatog givat vy = 10nu(émt - 2nx) oto S.l., T0Te n taxvtnta
diadoong Tou KUpatog givat ion pe
m m
s

m
a. 10 5 . B. 6 §

n
Y. 2 6. 3¢
Huep. 2003
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5. AUo dpoleg mnyég kupdtwy A kat B otnv emipdvela piag npeung Aipuvng Bpiokovtai o€ gdon Kai
napdyouv vodtiva appovikad kouata. H kaBeuia mapdyel kKOpa (mpaktikd) apeiwtov mAdroug 10cm
kal punkou¢ kupatog 2m. ‘Eva onueio I otnv enipadveia tng Aipuvng anéxel ano tnv nnyn A anootacn

6m kat ano tnv nnyn B anootaon 2m. To mAAtog¢ tng taAdviwong tou onueiov I ivai

a. Ocm. B. 10cm. Y. 20cm. 6. 40cm.
Huep. 2003

6. To mAdto¢ tn¢ taAdvrwong kabe onueiou gAactikoU YEooOU OTO omoio oxnuarti{etai otdoiyo

KUua
a. eival to i0lo ywa 6Aa ta onueia tou Pécou. B. e€aptdtat amo t 6€on tou onpeiou.
Y. €€aptdrtal amo t B€on Kal TN Xpovikn oTyun. 8. €€aptdtal amo Tn XPOVIKN OTLYHN.

Emav. Hpep. 2004

7. Avo dpoleg nnyég kupatwy I, kat I,, mou Bpiokovtal otnv EMIPAVEIA VEPOU, TAAAVTWVOVTal O€
(pdon mapdyovtac apuovika Kuuata idlov mAdtoug A. To MAATOC TNG TaAAvtwong evog onugiov X
o toanéxel ano ti¢ nnyec I, kat I1,, givai

a. A B. 2A. y. 2. 5. 0.

Ouoy. 2004
8. H apxn tng emaAAnAiag twv Kupdtwv
a. mapaBualetal pévov dtav ta KUPAta €ival Tooo oxupd, WoTe ol QUVAKELG TTOU doKouvTdl oTd
owpatidla Tou péoou, OV gival avaAoyeg TwWV ATTOPAKPUVOEWY.
B. Oev mapaBialetal moTE.
Y. loxUsl povov otav ta Kupata mou cupBAAAouv, mpoépxovtal amd mnyEG mou Bpiokovtal o€
paon.
0. Oev loxuegl, otav cupBaAlouyv meplocdtepa amd oUo KUpATa.

Hy. 2005

9. AU0 Ouoleg mNyéG Kuudtwy Tou Bpiokovtal otnv €mi@avela vepoU taiavtwvovial o€ @aon
napdyovtag appovikad kupata idiou mAdtoug. O YEWUETPIKOG TOTIOG TwV ONUEIWY TNG ETMIPAVEIAG
TOU VEPOU Ta omoia mapapEvouy Olapkwe akivnta, givai
a. KUKAoL. B. eMAeiyec.
Y. TapaBoAgg. 0. umepBOAEG.

Opoy. 2005

10. 2’ €va otdoipo kuua oAa ta popia tou EAacTIKoU LIECOU OTO OMoIio OnuioupyeEital

a. €Xouv (OLlEC KATd PETPO HEYIOTEG TAXUTNTEG.
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B. €xouv ica mMAGtTn TaAdvtwong.
Y. OlEpxovtal Tautdxpova amd tn B€on .ooppotiag.
6. €xouv tnv i0la @don.
Huep. 2006

11.  Avuo oUyXpoveg MNYEG OnuIoupyoUV oTnNV EMIPAVEIa UYpoU gyKdpaola KUpata mAdtoug A kai
pnkou¢ kouatog A. ‘Eva onueio X Bpioketal otnv €mnipaveia tov vypoU O€ amooTdoE(§ Iy Kal I, amo

71"”2‘

TIC MNYEG avtiotoixa. Av EEpoupe OTI IOXUEI ‘ =11A, T0T€ T0 X TAAQVIWVETAl PE TAATOC

a. A. B. A\/i. y. O. 0. 2A.
Eom. 2006

12. Ze otdoipo kuua OUo onpeia tou eAactikou péoou Bpiokovtal eTa&u U0 OladOXIKWY OECLWV.
Tote ta onueia auta €xouv

a. Olagopd @aong . B. tnv idwa paon.
T
Y. Owagopd @dong mou e€aptdtal amod tnv améotach Toug. 6. Odlagopd @daong 2 .
Huep. 2009

13. 21N x0pon piag Kibdpag, tn¢ omoiag ta akpa ivai otabepa otepewpéva, OnuIoupyeital otdoipo
kupa. To pnkoc¢ tn¢ xopong eivai ico pe L. Téooepa (4) ouvoAika onueia (uali pe ta dkpa)
Mapapévouv CUVEXWG akivnta. Av A €ival 1o unko¢ KUPAtog Twv KUPATwV amo tn cuuBoAn twv
omoiwv nponABe to otdoiyo kUua, 10Te
L 12
a. L=3A. B. L=2A. Y. 2, 3. 3.
Emav. Huep. 2009
14. Metau 000 A1adoxIKwV OE0LWY OTACIIOU KUUATOG Ta onpeia Tou eAactikoU LEooU
a. £xouv 1o 010 MAdTo¢ TaAdvTwong. B. éxouv tnv idla @aon.
Y. £€xouv Tnv idla taxutntd TaAavItwong. 6. eival akivnra.
Huep. 2010

15. Katd tn ouuBoAn dUo kuudtwv mou dnuloupyouvTal oTny EMIPAvEIa UypoU amo OUO CUYXPOVEC
nnyéc A kat B, mapatnpeital taddviwon pe pEyloto mAdtog ota onueia O tng EmiPAvelag, mou n
diagpopa OA - OB civai
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(2N +1)A N 3NA
a. 2 . B. 2 . v. 4 . 3. NA.
yla OAEG TIG aKEPALEG TIHEG Tou N.
Eom. 2010

16. H taxutnta d1adoong £vog Unxavikou kupatog éaptdtal ano
d. TO PNKOG KUHATOG. B. TG 1010TNTEG TOU Pécou OLadoonc.
Y. Tn ouxvotnta Tou KUPAtog. 6. TO MAATOG TOU KUUATOG.

Opoy. 2010
17. Ta pnxavika kupata
a. givat povo gykapola. B. eival pévo diapnkn.
Y. HETAQEPOUV EVEPYELA KAl OPHR. 0. dwadidovtal oTo KeVO.

Opoy. 2011
18. H taxutnta diddoong vog appovikou Kupatog eéaptdtal amo
d. Tn ouxvoTNTA TOU KUHPATOG.
B. TG 1010TNTEG TOU PEGOU BLadoonG.
Y. T0 MAdTog Tou KUPATOG.
6. TV Taxutnta TaAdvTwong Twy Hopiwv Tou pécou dlddoong.

Huep. 2012

19. Ze YpauuIKO €AACTIKO HECO EXel OnuioupynBei otaociuo Kupa. Mepikoi oladoxikoi dgopoi
(A1, A2, A3) Kal LEPIKEG O1a00XIKEG KolAiec (K1, K2, K3) tou otdoiyou KUPatog aivovtal oto
oxnua.

A'] K1 AZ K2 A3 K3
—e ® L & & —

Av A TO PRKOG KUUATOG TwV KUUATWYV Tou Onuioupynoav to otdoiyo Kuua, Tote n anootaon (4K,)
givai

[0'S]
|
N | >

Emav. Hpep. 2012

20. AUO OUYXpOVEG ONUEIAKEG TNYEG ONUIOUPYOUV OTNV ETIQAVEIA UYpPOU EYKAPOIa apuoviKd
kouata. Znueio M mou améxel amo TIC TNYEC AMOOTACEIC I, Kal r, €KTEAEl, AOyw ouuBoAng,
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taAdviwon mnAdtoug 2A. Av k eival aképaio¢ Kali A TO UNKOC KUHATOG TwvV OUO KUPATwV yla
Ta ry; Kai r,, IOXUEl

4 A
a. ri+r=kA. B. ri-r=kA. Y. ri-r=(2k+1) 2 . 3. ri+r=(2k+1) 2 .

Opoy. 2012

21. Ztdoipo KUua onuioupyeital o€ ypauuiko €Aactiko péco. Ma 6Aa ta onueia tou €Aactikou
HEoou mou taAavtwvovrtal IoXUEl OTI

a. €xouv Tnv i0la péylotn taxutnta TAAAvVTwWonG.

B. €xouv tnv idwa mepiodo.

Y. TO MAdTog TaAdvtwong Toug Ogv e€aptdtal amod tnv B€on Toug.

6. €xouv Tnyv i0la @aon.

Opoy. 2013
22. H taxutnta evog NXNTikou KUpatog €aptatal ano
a. v TmEPI0OO TOU fIXou B. TO UAIKO oto omoio dladidstal to
KUpa
Y. TO UAKOG KUHATOG 6. To mMAdTog ToU KUPATOG.
Huep. 2014

23. 210 oxijua ameikovidetal To OTIyHIOTUTIO EVOG EYKAPOIOU apLOVIKOU KUUAtTog mou dladiostal
Kata tnv apvntkn @opd tou aéova x ‘Ox t xpovikn otiyun t,.

[Ma ti¢ taxutnteg taAavrwong twy onueiowv A, B kai I 10XUEL:
a. u,>0, vg>0, ur>0. B. u,<0, U >0, ur >0.
Y. Un>0, us <0, ur >0. 0. Uy <0, vg>0, ul <0.
Emav. Hpep. 2014

24, XTO OTIYHIOTUTIO aploVIKOU unxavikou KUPatog tou Xxnuatrog 1, mapiotdvovtal ol Taxutnteg
TaAdvtwonc 0Uo onueiwyv Tou.
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To kuua

a. Owdidetal mpog Ta aplotepd.
B. dwadidetal mpog ta de€id.

Y. €ivat otdotpo.

0. pmopei va dadidetal kat mpog Tig dUo KATeubuvoelg (0s€1d N aplotepd).

25. To XZxnpa 2 mapiotdvel owpa X ocuUVOEOEUEVO LIE OUO €AATH pla Kal eKTEAEI pBivouoa appovikn
taAdvtwon. To ovotnua eivai tonmoBetnuévo o opilovtio eminedo. EmimAéov, to owpa X givai
oUVOEOEUEVO PE opidovtia eAactikn) xopdn KAtd PNKOG tngG omoiag StadioeTal UNxaviko Kuua Le
nnyn to owya .

IxAua 2

Na emiAé€ete Tn owotn ekdoxn Tou Zxnuatog 3 (a-08) mou MePIyPAPEl TO OTIYUIOTUTIO TOU KUUATOG
nou diadidetal otn xopon:
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Emav. Huep. 2015

26. Katd pnkog €vog ypaupikoU €AACTIKOU LIECOU ONWIOUPYEITal OTACIUO KUUA UE TIEPICOOTEPOUG
ano ovo deopoug. ‘OAa ta onueia Tou EAACTIKOU UECOU TTOU TaAaviwvovial
a. €xouv Tnv i0la OAIKN EvEpPYEL.

B. €xouv tnv i0la péylotn taxutntd.
Y. €xouv KABe otiypn tnv idwa @opd Kivnhong.
6. aklvnromoloUvTal oTlypldia Tautoxpovda.
Ouoy. 2015
27. Otav éva kupa aAAdlel péco oOidaooong, aAAalouv
d. n taxutnta 0iadoong Tou KUKATOG KAl i cuxvotntd Tou.
B. TO PAKOG KUPATOG KAl N CUXVOTNTA TO U.
Y. TO UAKOG KUHPATOG KAl N Taxutnta 61ddoong Tou.
6. N ouxvOTNTA Kat To TTAATOg Tou KUHPATOG.
Huep. 2016

28. Katd tn d1adoon €vO¢ KUUAToG O €va LECO, amo TO €va ONUEIO TOU PECOU Of KAToIo dAAo
HETAPEPETAI

a. HOvo evépyeld. B. evépyela Kat UAn.
Y. EVEpYELA Kal opun. 6. oppn Kat UAN.
Eomep. 2016 (maAaiou TUTmoOU)

29. Eykdpola unxavika ovouadovtal ta Kuyata
a. ota omoia OAa Ta onpeia tou eAacTiKoU pEoou TaAavtwvovtal mapdAAnAa otn dieubuvon
dtddoong Tou KUPAToG.
B. ota omoia oxnuatifovial MUKVWHPATA Kal apalwpatd.
Y. ota omoia OAa ta onpeia TOU €AACTIKOU péoou TaAavtwvovtal Kdbeta otn dieubuvon
otddoong tou KUPATOG.
6. mou Owadidovtal ota agpla.
Emav. Huep. 2016

30. H ouxvotnta taAdviwong piag mnyng, mou mapdyel EykApolo aplovIKO KUUa o€ €va EAACTIKO

péoco, dimAaotaletal xwpic va petaBAnBei to mAdtog tng taAdviwong. Tote

da. n taxutnta 0iadoong Tou Kupatog SumAactaletat.
B. TO PAKOG KUMATOG TOU appovikoU KUpatog dumAactdletal.

Y. TO UAKOG KUHATOG TOU appovikoU KUpatog umodimAactadetat.
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0. n evépyela TtaAAviwong €vog onpeiou tou eAactikoU pécou oto omoio Sladidetal to KUpa
oumAaocialetat.

Ouoy. 2016

31. Auvo vAika onueia ta onoia Bpiokovtai PeTaél U0 Ola0OXIKWY OEOUWY EVOG EAACTIKOU UECOU
OT0 0MOi0 €XEl OnuioupynBei otdoiuo KUUa, EXouv

a. (0o mAdtog taAdavtwong.
B. Odwagopd paong m rad petagu Toug.
Y. Olagopd @aong % rad peta&u touc.
0. (0w ouxvotnta TaAdvtwong.
Emav. Huep. - Opoy. 2017

32. Meta&U OUo onpeiwyv A kat B evog otdoipou KUpPAtog mou €xel dnploupynBel o€ £va YPApHpLIKO
EAAOTIKO PEoo apePBAAAoOvVTAl GUVOAIKA OUo Oeopoi. Ta onpeia A kat B éxouv peta&u toug

a. dwagopd @daong ion pe 0. B. Olaopd @dong ion e .
Y. Olagpopd gdong ion pe /4. 0. Olagopd paong ion pe m/2.
Huep. 2018

33. To UAIKO onpeio O (x = 0) opoyevoug EAACTIKAG XOpONG, TN XPOoVIKN otyun t = 0 apxilel va
EKTEAEL KATAKOPU®N amAn appovikn TaAdviwon e efiowon Tng Hopeng v = A-npwt. Av
OumAactdcoupe to MAATog TaAdvtwong TG TNYNAG Kal SlatnpRooule otadepn TN cuxvotntd Tng,
10t1E:
d. n PEyloTn Taxutnta evog UAIKoU onpeiou Tou pécou dumAacialetal.
B. n taxutnta diddoong tou KUpatog dumAactaletal.
Y. n mepiodog tou KUpatog dumAactaletat.
6. TO PRKog KUpatog umodimAactaletat.

Eomep. 2018

34. Avo oUyxpoveg mnyég 1, kat I, Onuioupyolv oTnV €MIQPAVEIQ UypOU appovikd Kuuata idlou
nmAdtouc A Kat idlac ouxvotntac f, ta onoia cuuBdAAouv. Ta onueia tnG EMIPAVEIAC TOU UypoU ota
omoia £xouv TACE!l Kal Ta OUo Kuuata
d. TaAavtwvovtdl Ye TNV i0la cuxvotnta Kal SlagopETIKA TAATN HE TIUEG TTOU Kupaivovtal amo 0
£wg A.
B. TtaAavtwvovtdl Ye TNV 0la cuxvotnTa Kal SlaWopeTIKA TAATN e TIHEG TTOU Kupaivovtal amd 0
€wg 2A.
Y. TaAavtwvovtal Pe OIAPOPETIKEG CUXVOTNTEG KAl OLAPOPETIKA TTAATN.
0. taAavtwvovtal Je SlaPOPETIKEG CUXVOTNTEG Kal i6lo TAJTOG,.

Huep. 2019
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35. Katd prnikog 0Uo Opolwv OUOYEVWYV Kal EAACTIKWY xopowvV (1) kat (2) diadidovtal 0Uo ykdpaola
appovika kupata pe tnv idla taxvtnta. To kOua otnv xopdn (1) éxet dimAdoia ouxvotnta Kal to
H100 MAATOG anod auto otn xopdn (2). Tote
d. TO URAKOG KUpatog otn xopdn (1) eivatl ico pe To PRKog KUpPAtog otn xopdn (2).
B. TtO pNKOG KUpatog otn xopdn (1) ivat SIMAAclo amd 1o PRKOG KUPAtog otn xopdn (2).
Y. N Héylotn Taxutnta TaAdviwong Twv owpatidiwy g xopdng (1) eival ion pe tn péylotn
TaxUTnTd TAAAVTWonG Twv cwiHatidiwy tng Xopdng (2).
6. N PEYLOTN EMTAXUVON TNG TAAAVIWONG TwV cwHaTtdiwy tng Xopdng (1) ivat pikpotepn amd tn
HEYLOTN EMTAXUVON TAAAVTWONG TwV CWHATIOIWY TNG X0pong (2).

Hpep. 2019

36. 2t0 i0l10 UAIKO Otadidovtal o kupatikog maAuog M, katd tn Oetikni Katevbuvon x X Kai ol
kupatikoi maApoi I, 15, M, Ms; katd tnv apvntikn katevBuvon x ‘X, OMWG @Paivetal oto Mapakatwy

oxnua.

-> < <«

'.n, n| | nal_l
- U L]

[a va éxoupe andoBeon o maAuog 1, npénel va cuvavinbei ye tov maAuo
a. [, B. TII,. Y. M. 0. M.
Emav. Huep. - Opoy. 2019

37. Eykdpoio appoviko KUpa oladiostal o€ opIoHEVO YPAUUIKO EAACTIKO UECO . To UNKOG
KUUAatog
a. Ogv e€aptdatal amo Tn cuxvotnTd TNG TNYAG TOU KUKATOG.
B. eival n améotacn petall 0Uo OLadoXIKwWY CNUEIWY TOU EAACTIKOU PECOU TIOU €XOUV (0€G
amoHakpUVOELG K a | KlvouvTal Katd tnyv idla ¢opd.
Y . €ival n améotaon twv 0Uo akpdiwv BECEWY TNG TAAAVTWONG TTOU EKTEAEL KATIOL0 oNUEio
TOU péoou.
0. efaptatatl amd tn B€on Tng TNYNG Tou KUPATOG.

Huep. (maAaio cuotnua) 2020
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38. Eykdpolo appoviko KUua oladidstal o€ opIoUEVO YPAaUIKO EAACTIKO E€co. To UKOG KUPAtog
a. Ogv e€aptdtal amd Tn cuxvoTNTA TNG TNYNG TOU KUUATOG.
B. eivat n amootaon MHeTal OUO OLAOOXIKWY ONHEIWY TOU EAACTIKOU HECOU TOU €XOUV (0€g
ATOPAKPUVOELC KAl KlvouvTtal Katd tnv idla gopd.
Y. €ivat n amootacn twv 600 akpdiwv BEcswv TNG TAAAvIwoNG ToU €KTEAEL KATTOlO onpEio Tou
HECOU.
0. e€aptdrtatl amd tn B€on Tng TNYNS Tou KUPATOG.

Eomep. (maAaid cUotnua) 2020

39. Katad tn d1adoon €vOG LINXAVIKOU KUUATOG LETAPEPETAl
a. €VEPYELA Kal oppn. B. UAn Kat evépyela. Y. UAn Kat opyn. 6. UAn.
Opoy. (maAaid cuotnua) 2020

B. Epwtnoeigc Zwotou - AdBoug

2TIC MAPAkATw EPWTIOEIS VA YPAWETE OTO TETPAOIO 0ag To ypdupa kabe mpotaong kal oimAa o€
kdBe ypdupa t Aéén ZwoTo yia tn owoth mpotacn Kai tn AéEn AdBog yia th Aavbacuévn.

1.  Me 1a otdoia KUPAta HETAQEPETAL EVEPYELD ATIO TO €va ONpEI0 Tou Pécou o AAAO onpEio Tou
diou pécou.

2. To amotéAsopa tng CUPBOANG OUO OpOlWwY KUPATWY oTnV €M@Avela uypou gival ot 0Aa ta
ONUEla TNG EMPAVELAG €ITE TAPAPEVOUY SLAPKWG aKivnTa €iTe TAAAvTwWVoVTal PE HEYLIOTO TAATOG.

3. Ta dwapnikn Kupata Stadidovtal Hovo ota oTEPEd ocwpatd.
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4. H taxutnta pe v omoia Sladidetal éva KUpa o€ éva péoov, e€aptdtal povo amo Tig IOdTNTEG
TOU PEGOU TToU SlaTapAacoeTal, Kal oxt amd 1o méco oxupn eival n diatapaxn.

5. Xt otdolo KUPa Ta onpeia tou PEcou Tou TtaAaviwvovtal, SEPXovIdal Tautdxpova amo tn
0£on 1oopporTriag Toug.

6. ZUdpwva pe v apxn tng emaAAnAiag, n ouvelo@opd KABs KUPATOG OTNV AMOHAKPUVON
KAToloU onpeiou tou pécou e€aptdtal amd tnv Umapén Tou aAAoU KUMATOG.

7. Eykdpowa ovopdalovtat ta KUpAta ota omoia OAa Ta onpeEia Tou €AACTIKOU HEGOU
TaAaviwvovtal mapdAAnAa otn dleubuvon 01adoong Tou KUPATOG.

8. Kartd tn 01ddoon £vog KUPATOG 6’ £va EAACTIKO HECO HETAPEPETAL EVEPYELA KAl OPHN.

9. Z¢ oTACIHO KUPA, PeTAU OUo OladoxiKwy OEopwWY, OAa Ta onueia €xouv tnv idwa @don.

10. Katd tn 01ddoon €vOg KUPATOG HETAPEPETAL EVEPYELA amMd €va onpeio oto dAAo, aAAd Oev
peTagépetat oute UAN, oUte opun.

11. a. XZta Owapnkn Kupata 6Aa ta onyeia tou €AacTikoU PECOU TaAaviwvovtal KABeta otn

OleuBuvon d1adoong Tou KUPATOG.

B. H tautdxpovn diadoon 6UO0 N TEPIGCOTEPWY KUUATWY OTNV idla MEPLOXNA £VOG EAACTIKOU HEGOU

ovopaletal cuuBoAn.

Y. Ta pnxavikd KUpata HETAPEPOUV EVEPYELA Kal UAN.

12. Xe éva otdowo KUpa ta onpeia pe pndevikd mAdtog taAdviwong ovopdlovtatl 0ecpoi Tou
OTAGIHOU KUHPATOG.

13. Mnkog KUpatog A eival n amdotaocn otny omoia dtadidetal To KUPA o€ XPOvo plag meplddou.
14. 'Eva €ykdpolo Pnxaviko kKupa eival aduvaro va owadidstal ota agpia.

15. Xta Slapnkn KUPAtTa Ta onpeia Tou EAactikoU JEooU TaAaviwvovtal Kabsta otn dleubuvon
o1adoong Tou KUParog.

16. Katd t 01adoon £vog KUPATOG PETAPEPETAL EVEPYELA ATTO TO £vA ONUEIO TOU HECOU OTO AAAO,

OXt OHwG oppn Kat UAn.

17. Ztn Oevbuvon duadoong €vOg ApPHOVIKOU KUMPAtog KAmola onpeia tou €AactikoU pEoou
TAPAPEVOUV GUVEXWG aKivnTd.
18. Xta otdowa kUpata, Ta onyeia mou mapouctalouv PEYLOTO TAATOG TaAdviwong ovopalovral

KOIAIEG.

19. Xta €yKAPOIA PNXAVIKA KUPATA Ta onpeia Tou EAACTIKOU PECOU TaAaviwvovial mapdAAnAa

otn OlelBuvon A1adoong Tou KUKATOG.
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20. Ta Swapnkn pnxavikda kupata oladidovtal o€ OTEPEd, Uypd Kal aépld.
21. H taxttnta diadoong £vog NXNTIKoU KUPATog e€aptdrtal amod tn ouxvotntd tou.

22. Xta dkpa tng xopdng plag Kibapag dnploupyouvtal mavia KOWAIEG OTAGIHOU KUPATOG.

23. To @aivopevo tng OlabAaong mapatnpeital Hovo ota Pnxavika Kupard.

24. H apxn tng emaAAnAiag dev 1oxUEL 6Ta KUPATA TTou dnploupyouvtatl amd pua €kpnén.

25. Otav og pa €AdoTiKn xopdn OnMIOUPYEITAlL OTACIHO KUPA, TOTE OAA Ta onpeia g
xopdng OlEpxovtal Tautdxpova and tn 6£on .oppoTiag Toug.

26. Xe éva otdolpo KUpa, Ta onpeia mou Bpiokovtal PeTal 6U0 OLadoXIKWY OECHWY £XOUV (PACELG
Tou SlagEPOUV Katd .

27. Ta dwapnkn Kupata oladidovial TO60 0Ta OTEPEA OGO KAl oTa Uypd Kal Ta agpld.

28. Xta oTdola KUPATA HETAPEPETAL EVEPYELT ATIO TO £vA GNHEIO TOU PECOU 0TO AAAO.

29. H tautdxpovn Owddoon OUO 1 TMEPIOCOTEPWY KUUATWY oTNV idla mEPLOXN €VOG EAACTIKOU
pécou ovopaletal GUPBOAN.

30. To MAATOG £VOG ApHOVIKOU KUPATOG £€APTATAl ATO TO PAKOG KUMATOG A TOU KUPATOG autou.
31. H apxi tng emaAAnAiag toxUsl Kal otnv meEPIMTWon mou ta Kupata dnploupyouvtal amo
€kpnén.

32. Kata tn Owadoon pnxavikoU KUUATOG METAPEPETAL OPUR ATO €va ONHEIO TOU PEGOU OTO
aAho.

33. Kpuiplo yua tn OlAKPIoN TWV UNXAVIKWY KUWATwY O€ €ykapola Kal Slaunkn €ivat  n
OlelBuvon TAAAVIWONG TwV Hopiwv ToUu €AACTIKOU HEGOU OE oXEon He TNV Oleubuvon diadoong
TOU KUPATOG.

34. Eykdpola ovopdlovtal ta KUPATA OTd Ommoid Ta pOpla ToU €AACTIKOU HECOU TaAaviwvovtal
mapdAAnAa otn Oleubuvon A1adoong Tou KUHPATOG.

35. a. H mnyn €xel tn peyaAutepn @daon amo t @Aacn OAwV Twv cnHEiwY VoG appovikoU KUPAToG.
B. Ztnv empdavela uypou OU0 cUH@wVEG TNYEG My kat M, ekteAoUv amAnl ApHOVIKN TAAdvIwon,
omdte ota onueia tou uypoU CUPBAAAOUV appovika Kupatd. Ta onpeia tng HECOKABETOU TOU
€ubUypappou Tunpatog MM, Tapapgévouv cuvexwg akivnta.

36. a. 'Eva ouvOeto KUPa UmopoUpE va To Bewpnoou PE w¢ amoTEAsoUa TG eMAAAnAiag €vog

aplOpoU ApHOVIKWY KUHATWY PE EMAEYHEVA TAATN KAl PAKN KUPATOG.

B. e KABE OTACIYO KUPA PETAPEPETAL EVEPYELQ ATTO €VA ONEIO TOU EAACTIKOU PEGOU OE AAAO .
37. Xta €yKAPOold PNXAvika KUPATA Ta onpeia Tou EAACTIKOU PECOU TaAaviwvovtal TapdAAnAa

otn OlelBuvon 01adoong Tou KUPATOG.
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38. H tautdxpovn Oladoon OUO 1 MEPIOCOTEPWY KUHPATWY OTNV  (Ola TEPLOXN £VOG EAACTIKOU
péoou ovopaletal GUPBOAN.

39. To mAdtog tng taAdviwong ival idlo yla Kabe onpeio plag xopdng otnv omoia dnploupysitat
otdoipo Kupa.

40. Xt¢ éva OTACIHO KUMA, mou €xel Onpoupynbel o €va €Aactikd PEco, n amootacn OUO
OLadOXIKWY KOIALWY gival ion pe £va PRKog Kupatog A.

41. Xe KABe eyKAPOL0 KUKPA ONHloupyouvTal TTUKVWHATA KAl apalwpatd.

42. e £vd OTACIPO KUPA OAd TA ONMEId TOU JEGOU TA OTOia TAAAVTWVYOVTAL PTAVOUV TAUTOXPova
o€ BE0ELG PEYIOTNG ATTOPAKPUVONG.

43. Katd tn oupBoAn dUo Kupdtwv, amd cUyxpoveg mnyeg, mou Oladidovtal otny EM@AVELA
uypoU, Ta onUEla TTOU TAAAVTWVOVTAL HE HEYIOTO TMAATOG, €XOUV ATOCTACELS Iy KAl I, amo Tig U0

TNY£G, TTOU OLaWEPOUV PETAEU TOUG akEPAto TOAAATAAOLO TOU HAKOUG KUPATOG A.

. Epwtnosic cuumAnpwong Kevou.

1. H tautoxpovn 61ddoon 6U0 1 MEPIOCOTEPWY KUPATWY OTNV i0la TEPLOXN £VOG EAACTIKOU PEGOU
ovopaletat ...........
2. Ta onueia mou MAAAovtal Pe PEYIOTO TAATOG TAAAVIWONG O £va OTAGIHO KUPa ovopalovral

3. H améotacn otnv omoia Owadidetal €va KUPa o€ XPOVO HIAG ........... ovopalstal PRKog
KUHATOG.

4. Katd tn 0adoon €vog KUPATOG UETAPEPETAL EVEPYEL KAl OPHA ATO Hia MEPLOXA TOU UALKOU
HEGOU € AAAN, AAAQ OEV HETAPEPETAL vuvrnrernreennenneannnn.

5. Awapikn ovopdlovtal Ta KUPAta otd omoia ta onpeia tou €AACTIKOU HEGOU TAAQVTWVOVTAl

..................... otn OlelBuvon 01adoong Tou KUPATOG.
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Epwtnoeig 2°Y Ocuatoc
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1. AUo appovika eykdpola Kupata, mou Owadidovial o em@Aveld veEpPoU, €xouv tnv 0w
ouxvotnta Kat to i0lo mAdtog. Ta kupata Bpiokovial o @don Kal EeKlvouv Tautdxpova amod Tig
mnyég My kat M,. Ta kKOpgata QTavouv o€ onpeio X mMou améxel amootaocn ry amd tnv mnyn M, kat

amootaon r, amd tnv mnyn M,, 0mwg @aivetat oto SIMAAvo oxnua.

I, I,

a. Ti evvooUpE PE TOV OPO £VioXuon ToU KUPATOG OTO ONEio Z;
B. Mowa ox€on kabopilel Tn BEon TwWV oNUEiWY OTA OTOIa EXOUE EVIOXUTIKN GUHBOAR;
Y. Tl evvooUpe pe tov 6po andoBeon Tou KUPATOG OE onpeio Z;
0. Mota oxéon kabopilel Tn B€on Twv onpeiwv ota omoia éxoups amdoBeon;
Eom. 2002

2. MNnyn O apxifel va talaviwvetal pe e€iowon y=Anuwt o€ YPAUHIKO €AAOTIKO péco. To

TApayoOHEVO ApHOVIKO KUpa Sladidstal Katd tn BeTikn gopd tou afova Ox.

= = > X
O A B

Ta onueia A, B mou @aivovtat oto oxfpa améxouv amo tnv mnyn O amooTACELS X,, Xg KAl Ol PACELG
TOUG TNV (01a XPOVIKN OTLYHN €ival avTioTolxa @,, @g.. Moto amod ta 6Uo LoxXUEL;

a. @p< Qg B. @x> ;.
Na OlKaloAoynoETe TNV amdvtnon odag.

Opoy. 2002
3. To oxnua 1 maplotdvel OTIYHIOTUTIO €£YKAPOIOU APHOVIKOU KUHPATOG, €Vw TO oxAua 2

TAPIOTAVEL TNV KATAKOPUPN ATOPAKPUVON amo Tn B£on tooppomiag evog de0opévou onpeiou Tou

€AAOTIKOU PEcou, oTo oToio SladideTal To Tapamavw KUPA, 6 cuvaptnon HE To XpOvo.

Ao TN PEAETN TWV OU0 OXNPATWY TPOKUTTEL OTL N Taxutnta dladoong Tou KUPAtog sivatl
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m m

| 3

a. 0,1 S, B. 15 . y. 10 5 .
Na dikatoAoynoete tnv andvinon oag.

Emav. Eomep. 2004
4. Xtn xopdn Hlag KiBapag onploupyeital oTdoipgo KUPa ouxvotntag f;. To oTACIHo KUHPA £€XEl
téooeplg 0eopoUg, OUO ota Aakpa tng xopdng Kat duo PeTalu autwv. XTtnv idla xopdn, He AAAn
Oléyepon, Onuloupyeital aAAo oTAcIgo KUPA cuxvotnTag f,, TTou €XEL EVVEA CUVOALKA gopoUG, OU0
oTa Akpa tng Xopong Kat 7 HETagu autwy.

H ouxvotnta f, eival ion pe:
4 8

a. 3f. B. 3f,. Y.
Na attloAoynoete tnv anavinon oag.

W | D

Emr. Hy. 2005

5. AUo oUppwveg mnyEg (1) Kat (2) Onuoupyolv otnv €M@AVELd UYpoU €YKAPOlA APHOVIKA
KUpata pe MAATog A Kal PKog KUPAtog A = 4 cm. Znpeio M NG eM@AVELAg TOU UYpoU ATEXEL =

17 cm amd v mnyn (1) Kat r,= 9 cm amoé tnv mnyn (2).
A. To mAdtog tng TaAdviwong oto onpeio M Adyw cupBoAng eivat ico pe

a. 0. B. \/EA. Y. 2A.

B. Na dwkaloAoynoete tnv andvtnon oag.
Eom. 2005

6. Katd pnkog eubeiag x'x Bpiokovtal otig Béoslg K kat A dUo onpelakeg mnyeg My kal MM,
TAPAywWYNg UNXAVIKWY APHOVIKWY Kupdtwy. H g€iocwon mou meptypd@el TIG amopakpUVOELG TOUG
amo tn B£on ooppoTiag TOUG O CUVAPTNON HE TO XPOvo gival y=Anuwt. H amdotaon (KA) sivat
6cm. To PAKOG KUHPATOG TwV TAPAYOHEVWY KUPATWY €ival 4cm. Xe onpeio X tng €ubeiag x'x, To
omoio Oev avikel oto €uBUypappo TPAHA KA kat 0gv Bpioketal Kovtd oOTIG TNYEG, TO TAATOG

TaAdaviwong tou A’ Ba eivat

a. A'=2A. B. A'=0. Y. 0<A <2A.

Na OlKaloAoynoeTe TNV andvtnon odag.
Huep. 2006
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7. Hptovoeldég KUpa Pe PRKog KUpatog A, Sladidetal o€ €va Péco pe taxutnta v,. ‘Otav 1o Kupa
€10€NBeL oe OeUTEPO PECO OladideTal Pe Taxutnta U, (U,=U;). To PAKOG KUPATOG 0To OEUTEPO HECO
Ba eivat

b b
a. A=A Y. B. A=A 2. Y. A=A
Na OIKaloAOYyNOETE TNV amdavtnon oag.
Eomep. 2006

8. AUo oUyxpoveg onuelakég mnyEg My kat M, dnploupyoUlv £yKApola appovIiKa Kupata TAdtoug A
cm

Kal ocuxvotntag 4Hz, ta omoia dwadidovtal otnv emPdvela evog uypou pe taxutnta 20 $ . ‘Eva

onpeio mMou améxel amo Tig OUOo TNYEG ATMOOTACELS r=17Ccm Kal r,=12cm avtiotoixa
d. TaAAvTWVveTal PE TAATOG A. B. TaAavtwvetal Pe MAATog 2A. Y. TIApapével akivnto.
Na OIKaloAOyNCETE TNV amdvtnon odag.

Eom. 2007

9. XtV empavela uypou cupBaAAouv dUo Opola KUupata mou Snploupyouvtal amd GUo GUYXPOVEG
APHOVIKEG TINYEG. 2€ onueio O mou améxel amd Tig GUO TTNYEG ATTOCTAGCELG Iy KAL I, EXOUE Evioxuon
otav:

]rl—rzlz(2N+%)/1 Irl—rz‘:(2N+l)%

8. ’rl—rz‘:N.i. Y.
omouN=0,1, 2, .., A = TO PNKOG KUHATOC.
Na attioAoynoeTe TNV amavinon oag.
Emav. Hpep. 2007
y= lOavvn—’x.iy,u27rt
10. ‘Eva otdolpo KUpa meplypagetal amo tny e€icwon 4 ,OTIOU Ta X, V €ival o€

cm Kal to t o€ s. To PAKOG KUPATOG Twv OUO0 KUPATWY Tou GUPBAAAOUY yia va nploupyncouy To
oTdolpo KUMa givat:

a. 2cm. B. 4cm. Y. 8cm.

Na emA£EEETE TO YPAUPA TTOU AVTIOTOIXEL OTN GWOTH Amavinon.

Na OlKaloAOYNOETE TNV €MAOYN 6ag.
Opoy. 2008
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11. Ztnv €AelBepn em@pavela evog uypoU OUO GUYXPOVEG TINYEC APHOVIKWY KUHUATWY EKTEAOUV
KATAKOPUPEG TAAAVTWOELIG PE OUXVOTNTA f Kal dnploupyouv £ykKdpold Kupata idlou mAdToug A.
‘Eva onpeio X tng empdavelag tou uypoU TaAavtwvetal €€ aitiag tTng cUPBOANRG Twv 6U0 KUUATWY HE
TAAQTOG 2A. Av ol dU0 TNYEG EKTEAEGOUV TAAAVTWON PE CUXVOTNTA 2f Kal PE TO (010 MAATOG A, TOTE
10 onpeio  Ba
a. TaAavtwbei pe mAATog 2A. B. taAavtwBei e mMAGTog 4A. Y. Tapapével akivnto.
Na emA&EeTe TN cwoThH amavnon. Na dikaloAoynoete TNV emAoyn 6ag.

Huep. 2010

12. Ztnv em@davela evog uypou mou npepel Bpiokovtal 0Uo cUyXpoveg onpelakeg TnyES My kat My,
Tou ONUIoUPYoUV OTNY EM@PAVELD TOU UYpOU EYKAPCLA APHOVIKA KUpata mAdtoug A, cuxvotntag f
Kal pgrikoug Kupatog A. ‘Eva onpeio K tng empdavelag tou uypou TAAAVIWVETAL HE HEYIOTO TAATOG

2A. AtmAactaloups T oUXVOTNTA TAAAVTWONG TwV 000 TNYWV. To onpeio K TaAaviwvetal twpa e

TAATOG
a. 2A. B. A. Y. 0
Na emA£EETE T owoTh amavinon. Na OlKaloAOYNOETE TNV £MAOYN 6ag.

Eom. 2011

13. My €yKApolou KUPATOG TAAAVTIWVETAL PE ouxvotnta f Kat MAATog A Kat dnploupyei ot
t x
, C . . , y=Anpln(-~
YPAHHIKO EAACTIKO pEGO KUPA, TTOU TIEPLYpA@ETal amo Tny e€icwaon r .

‘Otav n mnyn tou KUPAtog TaAaviwvetatl he SUmAdola ocuxvotnta Kat to idlo mAdtog, dnploupyel
0T0 €AACTIKO PECO KUPA, TTOU TEPLypd@eTal amo v e§iowon

— AL X AN = AL
o )T AmmCE) g VT AmA(E-5) Y.y (=)
Na emA£EETE T owoTh amdvinon. Na OIKaloAOYNCETE TNV £MAOYH 6AG.
Opoy. 2011

14. Xe YPAPUIKO €EAACTIKO HECO, KAtd pNKog tou nuiaova Ox, dnuloupyeital oTdolpo KUPa HE
KOWia otn 6¢on x = 0. AUo onpeia K kat A Tou €AaoTIKoU pPécou Bpiokovtal aplotepd kat de€ld

A A

TOU TIPWTOU Oecpol, HETA T Béon x = 0, oe amootdoel © kat 12 amd autdv avtiotoixa,
OTou A  TO YPAKOG KUHPATOG TWV KUMATWY Tou Onploupyouv To OTAcIPo KUpa. O Adyog Twv
Ok

peyiotwv taxutitwy 4 twv onpeinv autdv givat
1
a. ﬁ B. 3. Y. 3.

Na emAEEETE T owoTh amavinon. Na OlKaloAoyNOETE TNV MAOYH 6ag.
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Huep. 2012

15. ‘Eva amAd appovikd kUpa dadidstal Jéoa o€ €va YPAUPIKO EAACTIKO HECO PE HAKOG KUUATOG
34 54

A. Tnv xpoviki ottypr t 80o onpeia A kat B mou Bpiokovial oTic Bécel x, = S Kal xg= 8
avtiotolxa, €xouv dlapopd Qdaong

T
a. Ap = 0. B. Ap=2. Y. Ap =
m.
Na emAé€ete NV owoth amdvrnon. Na dwkaloAoynoete tnv amdvinon odag.
Eomep. 2012

16. AU0 oUyxpoveg onpelakég mnyég A kat B, mou Bpiokovtali otnv em@dvela uypou,
TAAQVTWVOVTAl APHOVIKA Tapdyovtag Kupatd, MAAToug A, pe pPRKog KUPAtog A =16 cm. Xnpeio T,

mou Bpioketal o€ amootdoelg ry=24cm Kat rg=20cm amd tig mnyég A Kat B avtiotoixa, €xet mMAATog

TaAdvtwong:
a. V34 . B. 0. Y. V24 .
Na emAEEETE TNV cWOoTH amavinon. Na diKaloAoynoeTe TNV anavinon odg.

Emav. Eomep. 2012

17. AUo oUyxpoveg TnyéG Kupdtwy M, kat T, mou Bpiokovtal avtictoixa ota onueia K kat A
NG €mMPAvelag uypoU TAPAYoUV TAVOHOLOTUTIA EYKAPOLa AapHoVIKA KUpata Pe i6lo mAATog, (oeg
OUXVOTNTEG f; Kal ioa PAkn KUpatog A,. Av n amootaon twv onpeiwv K kat A givaid = 2A,,
1oTE dNHIoUpyouvTal TEGOEPLG UTTEPBOAEG amdoBeong, PeTall twv onpeiwy K kat A.

AAAGZovTag tnv ouxvotnta twy OUo TNYWVY o€ f, = 3f; Kal dlatnpwvtac To idlo MAATog, 0 aplOpog
Twv umepBoAwyv amdécBeong, mou dnuloupyouvtal HeTall twy dUo onpeiwy K Kat A, givat

a. 6. B. 8. Y. 12.
Na emAé€ete Tnv owotn amdavrnon. Na OWKaloAoynoeTe TNV amavinon oac.

Huep. 2013
18. To mapakdtw oxnpa OivVEL TO OTIYHIOTUTIO OTAGIHOU KUHATOG, HE TEPIOOO T Kal PNKOG KUPATOG

t [
A, TN XPOVIKA OTIYHA 8

y(m)

0152 T\B
: /\ ;
. >
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To onpeio 0 eivat kowkia mou yia t =0s OlEpxetal amd tn B€on 1oopporiag pe BeTiKA TaxuTntd.

A

To TMAGTOC NG TaAGvTwonc onpeiou B pe xg= 8 eivat

a. 0,05 m. B. 0,1 m. Y- 0’1\/5 m.

Na emAé€ete NV owoth amdavrnon. Na dwkaloAoynoete tnv amdvinon odg.
Emav. Hpep. 2013

19. Katd prikog 6Uo xopdwv 1 Kal 2, mou €ival KATACKEUACHEVEG amo To (010 UAIKO, dladidovtat
000 appovika eykdpola KUpata mMAAToug A, Kat A, Kal gRKoug Kupatog A; Kat A,, avtiotoixd.
), =2

. 2 , , . .
Av ox0el ot A,=2A, Kal 2 | 10Te yla TIC QVTIOTOIXEC HEYIOTEC EMTAXUVOES TWV

TAAAVTWOEWY Apaxt KAL Graxy LOXUEL

max 1 — 1 amaxl —
a. amaxZ 4 . B. amaxZ 8 . Y.
amuxl :4
amaxZ
Na emAé€ete TNV owotn amavinon. Na OIKaloAOyNOoETE TNV dAMAvInon odag.

Emav. Eomep. 2013

20. AuUo ouyxpoveg mnyEg Kupdtwy My, kat MM, OnuoupyoUlv otnv €mMpavela uypou £yKapola
KUdata. ‘Eva pikpd koppdtt @eAAoU Bpioketal o KAmolo onpeio X tng empdvelag Tou uypou o€
TETOLEG ATMOOTACELG ATO TIG TNYECG, WOTE TA KUMATA va GUPBAAAOUV OE AUTO HE XPOVIKN dlagopd
At = % , 0mou T n mEPiod0g TAAAVTWONG TWV TTNYWV.

AgUTEpPO KOPpATL peAAOU (0lag palag pe To mponyoUpEvo BpiokeTal oto Péco M Tng amootacng Twy
mywv M, kat M,.

Av A; kat A, eival ta mAdtn taAdvtwong tTwv OU0 KOHHATIWV PEAAOU PETA TN GUHPBOAN, TOTE O

E
AGYOG TWV EVEPYELWV TOUG —— &ival
M

E \z E 1 E 1
. b _ .o p} _ 1 coe b} _ 1
i — = 5. i. — = <. iii. — = —.
M M M
Na emAé€ete TNV owotn amavinon. Na OIKAloAOYACETE TNV aAmMAvinon odag.
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Emav. Huep. 2014

21. Xtn xopdn £vOG HOUGIKOU 0pydvou €xel OnploupynBei otdoipo KUpa cuxvotntag f;. To otdcipo
KUHa €xel oUVOAKa mévte (5) deopoug, U0 (2) ota akpa Tng XopOng Katl TPELS (3) HETAsU autwy.
Ztnv i0a xopdn pe AAAn OlEyepon Onploupyeitat dAAo otdolpo Kupa ouxvotntag f, = 2 f,. O
OUVOALKOG aplOpOG Twv OECHWY TTOU £XEL TWPA TO OTAGIHO KUPA givat:
i. 7. ii. 9. iii. 11.
Na emAé€ete NV owotn amdavinon. Na OIKaloAoyNoETe TNV amavinon oag.

Ouoy. 2014

22. 'Eva otdcipo KUPa mou dnploupyeital o€ €va YPAuHIKO EAACTIKO HECO TEPLYpAPETAL ATO TNV
e€lowon:
X t
y = 24 ouv(2m Somp(2m =)
To mAdtog taAdvtwong A €vog onpeiou M tou gAactikoU pécou Tou Bpioketal de€ld Tou Tpitou

’ ’ ’ I A . . .
6£0UOU amo TO ONHEO X = 0 kai og amootaon =TS amo dautov elvat:

i. A" =A3. ii. A"= —. iii. A" =A.

Na emAé€ete TNV owotn amavrnon. Na OwkaloAoynoete tv amavinon odg.

Aivetat: cuv(ZT“) = - % .

Huep. 2015

23. Xto Oldypappa Tou XIxnpatog 2, Olvetdl n @Acn Twv ONHEiwv €AACTIKOU HECOU, OTO OTolo
oladidstal amAd appovikoe KUPA o€ GUVAPTNON HE TNV AOOTACH TWVY ONUEIWY TOU EAACTIKOU HEGOU
amo tnv mnyn. H e€icwon taAdvtwong tng TNyng Tou KUPatog eival v = Anpwt.

il

p(rad)/

41T

0 8 xim)
IXfnua 2
H e€iowon amopdkpuvong Twv onpeiwy Tou eAacTikoU pécou Ba sivat:
i. y=Anu2n(t — %). il. y = Anu2n(t + % ). iii. y= Aann(% - x).
Na emAé€ete TNV owotn amdavinon. Na OIKAloAOYNCETE TNV aAmdavinon odag.
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Eomep. 2015

24, Xt YpappkO €AAcTIKO pEGO (1) Onploupyeital 6TACIUO KUPA £TOL WOTE TO €vad AKPO TOU PECOU
va eival 0gopog Kat to dAAo akpo va eival Kolhia. Metall twv 000 Akpwv utidpxouv aAAot 5
Osopol. Xe €va O0eUTEPO EAAOTIKO HECO (2) amd To i0lo UAIKO aAAd pe OumAdolo PRKOg amo To
TPWTo, Onploupyeital AAAO OTACIHO KUMA, £T0L WOTE Kal Ta OUo dkpa Tou OeUTEPOU PEGOU va gival
O0egopoi. Metall twv OU0 AKpwY TOU GEUTEPOU HECOU UTTAPXOUV AAAOL oKTw dscpoi. O Adyog Twv
OUXVOTATWY TaAdvtwong Twy 0Uo JEcWY givat

. f1 _ 11 .o f1 _ 2 ees fl _ 9

i. —= —. ii. —= =. iii. —= —.
f, 9 f, 3 f, 11

Na emAEEETE TNV OWOTH amavinon. Na OlKaloAoynoete tnv amavinon oac.

Emav. Huep. 2015

25. Ou @doslg 0uo onpeiwv A, B gvdg eAactikou pécou oto omoio dladidetal appovikd KUpa givat

E

@, = % Kat @ = %, avtiotoixa. O Adyog E—A TWV OUVAUIKWY EVEPYELWV TAAAVTWONG TWVY
B

onueiwy A, B givat

. 1 P 1

o= ii. 3. iii. =

Na emAé€ete TNV owotn amdavrnon. Na OIKAloAOYNCETE TNV AMAVINGCH OdAg.

Emav. Eomep. 2015

26. e xopdn Tou eKTeiveTal KAtd PAKog tou dfova x X, €xel OnuoupynBei otdolpo Kupa
TOU TPOEPXETAlL amd Tn OUPBOAR OUO ATMAWY APHOVIKWY KUHATWY TAATOUG A, HKoug KUPATOG
A kat mepldédou T. To onpeio O, mou Bpioketal otn B€on X, = 0, ival KolAia Kat Tn XPovIKA GTyHn
t=0 Bpioketal otn 6€on  looppomiag Tou, KIVOUPEVO TpPog tn BOetikn KateuBuvon 1ng

amopdakpuvong  tou. To PETPO TNG HEYLOTNG TaxUuTnTag TaAdvtwong evog onpeiou M tng xopdng

’ . 9A ’ ’
mou Bpioketal otn B€on X, = g Elval ioo pe

. 272TA . 2mA 4mA

i. - ii. = iiil. ——.

Na emAé€ete NV owotn amdavinon. Na OIKAloAOYNCETE TNV AMAvInon odg.
Huep. 2016

27. AUo oUyxpoveg TNYEG Opolwy Kupdtwy My kat M, dnpoupyolv oTnV EM@PAVELA NPEHOUVTOG
uypoU eykdapola Kupata idlou mAdtoug taAdviwong A. ‘Eva pHikpo Koppdtl geAAoU Bpioketal o€
KAmolo onpeio P tng em@pavelag tou uypou, o€ TETOLEG ATMOOTACEIS ATO TIG TNYEG, WOTE Ta KUpATa
va oupBAaAAouv oto onpeio P pe dapopd @daong m / 3 rad. To mMAATOg TAAAVTWONG TOU PEAAOU

Tou Bpioketal oto onpeio P petd tn cupBoAn Twv KUPATwY gival ico pe
i. AY3. i, A2. iii. A.
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Na emAé€ete NV owotn amdavrnon. Na OIKAloAOYNCETE TNV AMAvInon odg.
Eonep. 2016

28. ‘Eva amAd appovikd KUpa mou Owadidstal ot €AAcTIKO PEcO €xel e€iowon NG HOPENG

2t x
y = Anu2r(=- %) , : , : , C o
v .MNa va eivat n taxvtnta 6iadoong tou Kupatog OumAdcia amo Tn HEYLoTN

TaxUTNTA TAAAVIWOoNG £VOC ONUEIOU TOU EAACTIKOU PECOU, Ba MPEMEL va LOXUEL
i. A=TA. ii. A=2mA. iii. A =4mA.
Na emAé€ete NV owotn amdavinon. Na OIKAloAOYNCETE TNV AMAvVINon odg.

Huep. 2016 (maAatou tuTmou)

29. Eykdpolo appoviko Kupa Sladidetal Xwplg amwAELEG EVEPYELAG O YPAUHUIKO EAACTIKO HECO
mou Tautiletal pe tov dfova x Ox mpog tn BeTikn KateuBuvon. H mnyn tou KUpatog Bpioketal
otnv apxn O tou agova x Ox Kal eKteAel amAn appovikn TaAdvtwon pe e§iowon v = Anpwt.

orad)
107
5-rl— s
- >

210 OlWdypappa TOU OXAPATOG TAPIOTAVETAL N @ACNH TWV ONHEiwv TOU €AACTIKOU HECOU OF

ouvdaptnon PE TNV AmOoTACH TOUG X A0 TNV TNYR, TN XPOVIKA GTYHA £, = 2 s.

H taxUtnta 6iddoong tou KUPATOG gival ion pe:

i. u=0,8m/s. ii. u=5m/s. iili. vu=12,5m/s.

Na emAé€ete TNV owotn amavrnon. Na OwkaloAoynoete tnv amdavinon odg.
Emav. Huep. 2016

30. AUo0 OpOLEG KAl GUYXPOVEG TINYEG APHOVIKWY KUMATWY, XWwpIg apxiki @daon, mapdyouv Kupata
otnV €AsUBepn empavela npepouvtog uypou. Ta kupata £xouv mepiodo T kat mAAtog A. Ta duo

3T

- To onpeio X

KUpata @Bdvouv o€ onpeio X TG €MQPAVEIAG TOU UYpoU HE XPOVIKN Olagopd

TaAaviwvetal Pe TAATOG ico pe

i. A3. i, A42. iii.  A.

Na emAé€ete v owotn amdavtnon. Na OIKAloAOYNCETE TNV aAmavinon odag.
Opoy. 2016

31. Ztnv €AelBepn empavela vepou mou npepel, otig B€oelg K kat A Bpiokovtatl duo Opoleg Kat
OoUYXPOVEG KUMATIKEG TNYEG ATAWY APHOVIKWY Kupdtwv M, kat M,, mou améxouv HeTAgu Toug
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3\
amootacn d = Tl Ou mnyec taAaviwvovtal Xwplg apxikn @aon, HE ouxvotnta f;, TMAATOG

TaAAvTwong A Kal mapdyouv KUPAtd PAKOUG KUPAtog A;, mou Oladidovial otnv mM@Aveld Tou
vepOU pe otabepn taxutnta u. ‘Eva onpeio X tng empdavelag tou vepoU améxel amo tnv mnyn M,
amootaon d; = 2A; kat amd tnv mnyn M, améotaon d,, 6mwg oto oxnua. To euBUypappo TuNHa XK
eivat kdbeto oto KA.

AutAactaloupe Tn ouxvotnta TaAdviwong twv U0 TNywV dlatnpwvtag otabepd 1o MAATog A Tng
TAAAVTWonG toug. To X PETd Tov SUTAACLAGHO TNG CUXVOTNTAG TAAAVTWONG TwV TNywy Ba sivat:
i. onueio evioxuong.
ii. onueio amocBeong.
iii. onueio Mou TaAavtwvetal Pe TAATOG A.
Na emA&EeTe TN cwWoTA amdvinon. Na dikaloAoynoete TNV emAoyn oag.
Hpep. 2018

32. EyYkdApolo appoviko KUpa Oladiostal Xwpic amwAEIEG EVEPYELAG O YPAUHIKO €AACTIKO PECO
mou tautiletat pe tov nuuaova Ox mpog tn BTk Kateubuvon. H mnyn tou Kupatog Bpioketat
otnv apxn tou nuiafova Ox Kal eKTEAEl appovikn TaAdvtwon Pe e§iocwon tng HopYng v = Anpwt. H
mnyn S€pxetal and tn 6€on woopporiag tng 60 opég o€ 30 s Kat n amootacn OUo akpaiwyv BEcEwy
NG TaAdvtwong tng givat ion pe 0,2 m. Znpeio I Tou eAactikoU pécou Bpioketal oe amootaon 0,4
m amd tnv mnyn O. To kKUpa Sladidetal oto EAACTIKO PECO PE OTABEPN TAXUTNTA KAl PTAVEL OTO
onpeio Tt XpovikA ottypn mou n mnyn O €xel eKTEAECEL 2 TARPELG TAAAVTWOELG.

0 Adyog TG pEYIOTNG TaxUTNTAC TAAAVTWONG TWY CNHEIWY TOU EAACTIKOU PHEGOU TIPOG TNV Taxutnta
O1adoong Tou KUPAtog gival i0og pe

i =, i, m iii. 2m.
‘Omou epaviletal To ™ va pn Yivel aplBuntiki aviikatdotaon.
Na emA£EETE T owoTA amavinon. Na OIKaloAoyNoETe TNV €mMAOYN 6ag.

Eomep. 2019

33. H dwdtagn tou oxnparog amoteAsital amd dUo cwAnveg A kat B. O cwAnvag B pmopei va
HETAKLIVEITAlL. Me TOV TPOTO aUTO PETABAAAETAL TO WUAKOG X. Mia nyn dnHIoUpyEl NXNTIKA KUpata
HAKOUG KUPATOG A, 0TO avOolKTO dkpo 1 tou cwAnva.

n
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3T0 GAAO d4Kpo X TOU OwARva @TAvouv Tautoxpova OU0 nxntika Kupata. Ta kupata
ondoupyouvtal amdé tnv mnyn Kat dwadidovtal PEcw TOUu aépa otoug owAnveg A kat B. Otav
HETAKIVOUUE TO owAva B (petaBaAAoviag tnv amoctacn X) mapatnpoUpe OTL n €viacn Tou NXou
oto onpeio X aufopeciwvetal. MNa x = x; oto onpeio X ta OUO NXNTIKA KUpata cupBAAAouv
evioxuTika. Kabwg aufdvoupe to X, O0TO onpeio X mapatnpsital yua mpwtn Popd AmocBECTIKN
OUMBOAR, Otav Yivel X = X, = X; + 4cm. Na 10 YAKOg KUPATog A 1OXUEL:
i. A=12cm. ii. A=16cm. iii. A=4cm.
Na emAEEETE T owoTA amavinon. Na OIKaloAoynoeTe TNV £mMAOYN 6ag.

Huep. (maAaid ocuotnua) 2020

34. To dkpo O ypaupikoU, opoysvoUug eAACTIKOU HECOU TTIOU EKTElVETAL KATd tnv OleUBuvon tou
nua€ova Ox apxilel, tn xpoviki otiyun t=0, va taAavtwvetal cUP@wva Pe TNy e€icwon y=Anpwt,
Kal ONUIOUPYEL EYKAPGLO APHOVIKO KUMA.

H ypa@wkn mapdctacn tng @aong tng TAAAVIWONG TWV CNHEIWY TOU HECOU, TN XPOVIKN OTLYHN
t;=2s, o€ ocuvdaptnon Pe t B€on X, @aiveral oTo mapakdtw Slaypapua.

4 Plrad)
41T

0

4" x(m)

Tn xpoviki otiyun t,=2,5s ta onyeia tng xopdng mou Bpiokovtal o€ akpaia B€on tng TPOXIAG TOUG
elvac:

i. 5. ii. 4. iii. 10.
a. Na emA£€ete TN owoth andavinon B. Na OIKAlOAOYNOETE TNV MAOYN 064G
Huep. 2023
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Aoknoeic 3°Y Osuaroc
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1.  H mnyn kOpatog O apxiel tn xpovikn oTiypn to= 0 s va ekTeAel amAn appovikni TaAdvIwon
nmAdtoug A = 0,05 m. To appovikd KUpa mou Onuioupyeital dladidstal Katd PNAKog Ypappikou
opoyevoug €AaoTikoU pEoou, Katd tov dfova Ox. XTo TMAPAKATW OXAPA amelkovietal To
OTLYHIOTUTIO TOU KUMATOG META amd xpovo t, = 0,3 s, Katd Tov omoio to KUpa €xel Oladobei o€

amootaon 3m.

y(m)

0,05 /\ /\
O 1\/ 2 3 x(m)

a. Na Bpeite tnv taxdtnta v 61adoong ToU KUPATOG OTO EAACTIKO HECO.

r

B. Na Bpeite tnv mepiodo T tou appovikoU KUHPATOG.

Y. Na ypayete v e€icwon Tou appovikou KUPatog.

N

6. Na amelkovioeTe TO OTIYHIOTUTIO TOU KUMATOG TN XPOVIKA OTlyun t, = t, +
Eom. 2003

2. Eykdpolo appovikd kupa mAdrtoug 0,08m kat pikoug Kupatog 2m Siadidstal Katd tn BeTiKA
@opd oe oplldvtia eAactikn xopdn Tou eKTeiveTal Katd tn Oleubuvon tou dfova x X. Oswpoupe
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OTL TO onpeio TG xopdng otn B£on x = 0 TN XPOVIKN OTLyHn t = 0 €xel PNOEVIKA ATOPAKPUVON ATIO
m

T 00N Wooppotiag Tou Kat Btk Taxutnta. H taxutnta dtddoong tou KUpatog givat 100 5 .

a. Na umoAoyicete Tn cUXVOTNTA HE TNV OToia TAAQVTWVYOVTAL TA oNHEia TG XopOng.
B. Na ypdyete tnv £€icwon tou KUpatog oto S.I.
Y. Na umoloyicete tnv evépyela TNG TAAAVIWONG OTOWXELWAOUG TUAHPATOG TG X0pdng palag

0,002 kg. (Na BewproeTe TO OTOIXEWWOEG THARA TNG XOPONE WG UAIKO onpEio).

6. 'Eotw Ot otnv mapamavw xopdn Oladidetal tautdxpova AAAo €va KUPA TAVOHOLOTUTIO HE TO
mponyoUpevo, aAAd avtiBetng @opdg, Kal Onploupyeital oTacipgo KUPa Pe KolAia otn B€on x = 0.
Na umoAoyicete oto BeTikd nuaova tn B€on Tou 11°°G£GHOU TOU OTAGIHOU KUHATOG amo tn B€on x

=0. Aivetat m?=10.

Emav. Hpep. 2003

3. H pia dakpn &vog tevtwpévou oxotvioU eival oTepewpévn o€ akAdvnNTo onpeio Kal n eAeUBepn
AKpn EKTEAEl aMAR APUOVIKA TAAAVIWON, OMOTE OXNUATi{eTal OTACIHO KUPa Me e€iowon
y=0,4 ouv10nxnu40mrt (SI).

A. Na umoAoyicete To TAATOG KAl TO PAKOG KUUATOG yld TO KUMA, AmO TO OTOI0 TPOKUTTEL TO
otdotpo.

B. Na umoAoyioete o€ moon amdotacn amd tnv eAeUBepn AKpn TOU GXoviou oxnpatiletal o TPitog
O0E£CGHOG TOU OTAGIHOU KUHATOG,

Opoy. 2003

4. 'Eva tevtwpévo opllovtio oxotvi OA pnkoug L ekteivetal katd tn Oevbuvon tou agova x. To
AKpo Tou A gival otepewpévo akAdvnta otn Béon x = L, evw to dkpo O mou Bpioketal otn Béon
x=0 gival eAelBepo, £Tol WOTE PE KATAAANAN dladlkacia va Onploupyeital oTtacipyo KUpa pe 5
OUVOALKA KOIAIEG. ZTn B€on x=0 ep@aviletal KolAia Kal To onpeio Tou HEoOU oTn BE0n auth EKTEAEL
amAnl appovikn taAdvtwon. Tn xpoviki otypn t=0 1o onueio x=0 Bpioketal otn Béon pndeVIKAG
ATTOPAKPUVONG KIVOUHEVO KATd Tn BETIKN popd.

H amootaon twv akpaiwv Bcewv tng TaAdvtwon autoU Tou onpeiou tou péoou givat 0,1 m. To
OUYKEKPIPEVO onpeio OlEpxetal amd tn Ofon ooppomiag tou 10 @opEg KABe OUTEPOAETITO Kal
améxel Katd tov aova x amootaon 0,1 m amd Tov MANGLECTEPO OECHO.

a. Na umoAoyioete TV mePiodo Tou KUPATOG.
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B. Na umoAoyiocete to pnkog L.
Y. Na ypayete v e€icwon Tou oTdoidou KUPAToG.
6. Na umoAoyiceTe 1O PETPO TNG TAXUTNTAG TNG TAAAVTWONG TOU onpeiou tou pécou x=0 Katd tn
XPOVIKN OTLYHN TOU N aOoUAKpuvon Tou amo tn B€on wooppotmiag €xet Tiun v = +0,03 m.
Aivetat m = 3,14 .
Huep. 2004

5.  AUo oUyxpoveg mnyég kupdtwy M, kat M, Bpiokovtal ota onpeia A kat B avtiotoxa tng
eAeUBepPNG emupavelag vepoU Kat TpokaAoUv Opola eykdpola Kupata mou dwadidovral pe taxutnta

m
v =0,55 .’Eva onyeio K tng empavelag tou vepou Bpioketal mavw oto euBUypappo TuRpa AB Kat
améxel amod ta A kat B amootdaocelg (AK) = rykat (BK) =r, , ye ry > r,.
To onpeio K givat To mAnciéotepo mPog to PEco M Tou AB mou TaAavtwvetal Pe péyloto mAdrtog. H
amopdkpuvon tou onuegiou K amd tn B6fon ooppomiag AOyw TNG CUHMBOANG TwWV KUMATWY
5t
MEPLYPAPETAL OE GUVAPTNON HE TO XpOvo t amod v efiowon vk = 0,2nu 3 (t - 2) (o€ HOVASEC

S.1.).
Na umoAoyioete:
d. TNV mePiodo, To PAKOG KUPATOG KAl TO MAATOG TWV KUHATWY TTou cUUBAAAOUY.

B. tnv améotacn AB twv 6U0 TNywv.

Y. TIG AMOCTACELS Iy KAl I, TOU onpeiou K amod ta onpeia A kat B.
6. Tov aplBpod Twv onpeiwyv Tou uBUYpappou TUAPAtog AB mou AOyw tng GUPBOANG £Xxouv TAATOG
{00 PE TO MAATOG TNG TAAAvVTwong tou onpeiou K.

Emav. Huep. 2004

6. H mnyn O apxilet ™ xpovikn otiypn t=0 va ekteAsl amAn appoviki TtaAdvtwon, Tou
neplypdgetal amd v e€icwon y=Anuwt. To kUpa mou Onpoupyel, Oladidstal KAtd HNKOG
YPAHHIKOU OHOYEVOUC €EAACTIKOU HEOOU KAl KAtd tn Otk opd. ‘Eva onueio X améxel amd tnv

mnyn O amootacn 10m. Xtn ypa@lkn mapdoctacn mou akoAouBei @aivetal n amopdkpuvon Tou

onpeiou X amd tn B€on 1ooppoTTiag Tou, 6 CUVAPTNGN HE TO XPOVoO.

1 2 v3 v4 tr(s)
2
y OT0 S S ¥ A A
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A. Na umoAoyioerte:
1. Tn ouxvotnta tou KUPATOG.
2. Tnv taxvtnta 6tddoong Tou KUPATog.
3. Tn péylotn taxutnta TaAdviwaong Tou onpeiou X.
B. Na ypdyete tnv £€icwon autol tou KUPATOG.

Opoy. 2004
7. Katd pnkog tou dfova x'x eKTeivetal €AAcTIKn xopdn. Xtn xopdn dOwadidetal £yKApolo
apHOVIKO KUpa. H eykdpola amopdkpuvon €vog onpeiou MMy g Xopdng mePLypd@eTal amod tnv
e€lowon: v, = Anu 30mt (SI) evw n eykapola amopdkpuven evog onpeiou MM, mou Bpioketat

T
6 cm J€€1a Tou onpeiou [,, mepypdetal amoé v e€icwon: v, = Anp (30mt + 6 ) (SI).

H améotaon petall twv onpeiwy M, kat M, gival pikpotepn amod éva pRkog KUPATog.

a. Mowa givat n @opd diadoong Tou KUPATOG;

B. Moua eival n taxutnta 61adoong ToU KUKATOG;

Y. Av n taxdtnta ouddoong tou KUHPATOG €ivat ion Pe TNV PEYLOTN TaxUTNTd TAAAVIWONG TwWV
onpeiwy ™G Xopdng, va umoAoyicete To MAATOG ToU KUPATOG.

0. 210 oxAa mou akoAouBei, amelkovidetal éva oTLyHIOTUTIO TOU KUMATOG,.

Ekeivn t™n otypn VIwong sivat

UNOEVIKA Kal o€ ¢ taxutntag
TaAQvIwong Twv onyeiwy B, A kat Z;

€. Na ypayete tnv €ficwon tou KUPATOG TOU OTav CUUBAAAEL PE TO TIPONYOUUEVO, OnHIOUPYEL
oTdolpo KUpa. Aivetat m = 3,14 .

Huep. 2005

8. Xe éva onpeio plag Aipvng, pla pépa xwpig aépa, €va okdagog pixvel aykupda. Amo To onpeio
NG EM@PAVELAG TNG AlPVNG TOU TEPTEL N aykupa Eekivd eykdpolo kupa. ‘Evag davBpwrog mou

Bpioketal oe Bapka mapatnpei 0Tt to KUPa @tdavel 6’ autdv 50 s PETA TNV MTwon Tng aykupag. To
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KUpga éxel Upog 10 cm mavw amd TNV €m@avela tng Aigvng, n amootacn avdapgeca ot OUO
OLa0OXIKEG KOPUWEG TOU KUMPATOG gival 1 m, evw péoa o€ Xpovo 5 s to KUPa @tdvel otn Bapka 10
@opéc. Na umoAoyioete:

a. Tnv mepiodo Tou KUPATOG TOU PTAvEL otn Bdpka.

B. Tnv taxutnta diadoong tou KUPATOG.

Y. Tnv andotaon tng Bdpkag amd 1o onyeio mtwong tng aykupac.

6. Tn pé€ylotn taxutnta taAdviwong Tou avbpwtou otn Bdpka.
Eomep. 2005

10.  AUo onpadoupeg A kat B améxouv petau toug amootacn AB = 13,5m kat n euBeia mou
OlEpXeTal amd autég eival KAbetn otnv aktoypappn. MAoio mou Kiveitat mapdAAnAa otnv
AKTOYPAMUN, Hakpld amd tig onpadoupeg dnploupyei KUPA, pE popd dtadoong amo Tnv A mpog thv
B, To omoio Bewpolpe eykdpolo appovikoe. To kUpa dwadidetal mpog tnv akth. EE attiag tou
KUpAtog n kKabe onuadoupa diEpxetal amd tn B€on ooppotiag tng 30 @opég to Aemto. O Xxpdvog
Tou amatteital, ywa va @0doel éva «0pog» Tou KUPAtog amd tn onpadoupa A otn B, eivat 9s. H
nm
HEYIOTN TaxUTNTa TaAdvIwong KaBe onpadolpag sivat O 5 . OswpoUpe we apxh PETPNONG TwV

amooTACEWY TN onpadoupa A Kal w¢ apxn HETPNONG TWV XPOVwWY Tn OTLyHn Tou n onpadoupa A

Bpioketal otn B€on looppomiag Kat Kiveital mpog ta BeTiKd.

a. Na umoAoy1oTel To HKOG TOU KUMATOG.
B. MNdoo améxel n onpadoUpa A amo tnv aktn, av autn Bpioketatl yia 21" @opd otnv avwtepn Bon

NG TAAAVTWONG TNG, 0Tav To KUPA POACEL oTNY aKTh

Y. Na ypagei n e€iowon taAdaviwong tng onpadoupag B, kabwg 1o kUpa Swadidetat amo tn
onpadoupa A mpog tn B.

0. Na Bpebei to pétpo tng Taxutntag taAaviwong tng onpadoupdag B KAmola Xpoviki oTiyun mou n
onpadoupa A BpioKETal 0TO AVWTATO ONHEIO TNG TAAAVIWONG TNG.
Emav. Huep. 2006

X
y =1000v—qu20nt
11. Ze pua xopdn dnuloupyeital otdolgo KUpa, n e§iowon tou omoiou givat 4

,0TIoU X, v divovtal o€ cm Kat t o€ s. Na Bpeite:
d. TO PEYIOTO TAATOC TNG TAAAVTWONG, TN CUXVOTNTA KAl TO PAKOG KUUATOG.

B. TIC €§I0WOEIC TWV OUO KUPATWY TIOU TApAyouV TO OTAGIHO KUKA.
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Y. TNV taxitnta mou €Xel TN XPOVIKN oTiypn t=0,1 s éva onpeio TNg XopdNg To oToio améxel 3 cm
amod 1o onyeio x=0.

0. ot moleg BE€oelg uTTApXouV KOIAIEG PETAEU TwV onpeiwy X,=3 cm Kat xz=9 cm.

3n «/5

cUV— = -—.
Aivovtat: m=3,14 Kat 4 2

Huep. 2007

12. Katd PRkog opoyevoug YPapHikoU eAAcTIKoU PECOU TTou €xeL T Oleubuvon Tou dfova X, Omwg
@aivetal oto oxnua, Owadidstal €£yKApPol0 APHOVIKO KUHA, TO OToio Teplypd@etal amd tnv
e€lowon:
y = 0,05 nu2m (2t - 5x) (S.1.)

0]

X:O X
Na umoAoyioete:
d. TN ouxvoTtnTa Kat Tnv taxutnta 6tddoong Tou KUPATog.
B. TN PEYIOTN EMTAXUVON TAAAVIWONG TWV CNHEIWY Tou EAAcTiKoU PEoou oTo oToio dladideTal To
KUpa.
Y. Tnv améotaon MeTafl O6U0 onpeiwv Tou €AACTIKOU PECOU TA omoia Bpiokovial otov BeTikd
5w
nuagova Ox kat mapoustadouy Ty (3ta XpovIKn ottypn dlagopd gdong 2 rad .

6. TNV taxutnta TaAdvtwong, Tn XPovikn otiyun t = 1,5 s evdg onueiou Tou €AACTIKOU HEGOU TO
omoio Bpioketatl otov BeTikd nuIagova Ox kat améxet amd tnv apxn O (x=0) amdéotaon 0,3 m.
Atvovtat: m = 3,14 kat 2 = 10.

Opoy. 2007

13. To akpo O ypappikoU OHOYEVOUG EAACTIKOU HECOU, TOU €KTeiveTal KAtd tn Aleubuvon tou
nua€ova Ox, apxilel va taAaviwveral tn otyun t = 0, cUhwva pe tnv e€icwon v = Anu2mt
(v o cm, t o€ s). To eykdpolo KUpa mou Onploupyeital, Oladidetal KAtd PAKOG ToU YPAHHIKOU
eAaotikoU péoou. Kdmowa Xpovikh OTLyPn TO OTIYHIOTUTIO TOU KUMPATOG damelkovidetal oTo

TAPAKATW OXAHA. X
y (cm)

0(0,0) \/ 50 X (cm)

A. Na Bpeite to pnkog KUpatog Kat tnv mepiodo Tou KUPAtog.

B. Na umoAoyioste tnv taxutnta dtadoong Tou KUPAToG.

. Na ypayete tnv €€icwon tou KUPATOG.
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A. Na Bpeite Tnv evépyela evog mOAU HIKpoU TUAPATOG TOU EAACTIKOU pécou palag Am=8.107 kg.
Aivetat: = 10.
Ecmep. 2008

14. AuUo oUyxpoveg mnyEg My, M, dnuioupyouyv otny em@dvela uypoU £yKApold appoviKA Kupata.
H e€iocwon tng taAdviwong kabe mnyng eivat y = 0,01.nu(10mt) (SI) kat n taxvtnta diadoong Twv
EYKAPOIWY KUPATWY 0TNV EMQPAVvELa Tou uypou sival ion pe 1,5 m/s.

‘Eva onpeio A tng emepavelag tou uypou amexel amo tnv mnyn M, améotaon 0,6 m kat amd v

mnyn M, améotaon 1 m, 0mwg OEIXVEL TO OXAKA.
A

]

.!' .,
{ -
[

] -,

T
l’ -
# *v.. 1lm
,' -

0,6m ; .
] Ya,
;

]
]
)

i/ -,
r

~e,
f

I, o,

Ou mnyég M, N, apxifouv va TaAaviwvovtal Tn XPovikn otiyun t = 0. _

a. Na umoAoyloBei To PKog KUPATOG TwV KUPATWY Tou OnploupyouV ot TnyEG.

B. MNoon €ivat n ocuxvotnta NG TAAAVTWONG ToU onUeiou A PETA TNV £vapén tng GUPBOANG;

Y. Na umoAoyioBei To mAdTog TG TAAAVTWoNG Tou onpeiou A PHETA tnv évapén tng GUPBOANG.

6. Na mpoodloptobei n amopdkpuvon tou onpeiou A amod tn B€on ooppoTiag Tou, TN XPOVIKA
4 4 1

otuypy t=3s. Aivetat ouv 3 -2,
Emav. Huep. 2008

15. H eiowon €vog ypappikoU appovikoU Kupatog mou Otadidstal Katd pnkog tou agfova x'x
glvat:

y = 0,4np2m(2t - 0,5x) (Sh).
Na Bpeite:
da. To pnkog KUpatog A Kat tnv taxutnta diladoong Tou KUPAtog U.
B. Tn péylotn TaxutnTta TAAAVIWONG TWY ONUEIWY TOU EAACTIKOU HEGOU.
Y. Tn dwagopd @dong mou mapouctdouv tnv idla XPoVvIiKn oTydr 6U0 onpeia Tou €AAOTIKOU
HEoou, Ta omoia améxouv Petall Toug amootaon ion pe 1,5m.
11
t, =

6. Ta ™ Xpovikh oTiyun 8 s va Bpeite TNV £€icwon TOU TMEPLYPAPEL TO CTIYHIOTUTIO TOU

KUPATOG, KAl OTN CUVEXELD VA TO OXEOLAOETE.
Huep. 2009
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16. X& YPAUUIKO EAAOCTIKO PECO TOU EKTEIVETAL KATA PAKOG TOu Afova X X €xel Onploupynoei
OTACIHO KUPA TTOU TEPLYPAPETAl amo TNV e€icwon:

y = 0,1cuvnx-nu10mt (SI).
2tn 0éon x = 0 gpgaviletal Kowhia, Kat To onpeio Tou EAACTIKOU pPEoou Tou Bpioketal otn Béon

autn ™ XPoVvIKNA oTiydn t = 0 éxel undeVIKA amopdkpuven amo tn B£€on LooppoTiag Tou Kat KIveital
KAtd tn OeTikn Qopd.

a. Na umoAoylotei n ouxvotnta f Kat n Taxutntd U TwWV KUPATWY amd ta omoia TMPOEKUWYE TO
otdoipo Kupa.

1
t,=——5
B. Na UTOAOYLOTEL TN XPOVIKN OTLYHA L40 N amopdkpuvon €vog onpeiou K tou eAAcTIKOU
1
X, =—m
péoou Trou Bpioketal otn B€on 4

Y. Na mpoodioplotel 0 aptBpog twv KOWAWY ToU UTTAPXOUV HETAEU Twv onpeiwv M kat N tou
eAaoTIKOU pécou mou Bpiokovrtal otig Béoelg x, = 10,25m Kat x = 14,75m avrtiotoixa.

IR

Aivovta:  np 4 =ouv 4 = 2

Opoy. 2009

17. H e€iowon evag ypappikou appovikou Kupatog ivat:  y=0,2 nu2m(t-2x) (S. I.).
Na umoAoyioete:

a. TNV mePiodo Kal To PRKOG KUPATOG.

B. TNV TAXUTNTA TOU KUMATOG.

Y. TN peyiotn emrdxuvon tng TAAAVIWong Twv oNPEIwY Tou EAACTIKOU HECOU.

6. tnv amootaon petagu SUo onpeiwyv Tou €AdcTikoU PEcou Tou Trapouctalouv dlagopd @aong
4m rad.

Aidstar m? = 10.
Emav. Eomep. 2010

18. Xtnv empavela vog uypou mou npepel, Bpiokovtal U0 cUyXpoveg onuelakeg mnyeg My kat M,
mou dnHIoUpyoUV OTNV EMPAVELD TOU UypoU £YKAPOLA APHOVIKA KUpata icou mAdtoug. Ot mnyEg
apxifouv va taAaviwvovtal Tn XPovikn otiypn t,=0 ekivwvtag amo t B€on 1ooppoTmiag Toug Kal

KIVOUUEVEG TPO¢ TNV idla kateubuvon, tnv omoia Bswpoupe Oetiki. H Xxpovikn e€iowon tng
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TaAavIwong €vog onpeiou M, Tou Bpioketal otn HECOKABETO TOu €uBUYpappou tunpatog My,
META TN oUPBOAR TwV KUpAtwy divetal oto Sl amo tn oxéon:
Yu = 02nu2n(5t-10)
H taxdtnta d1adoong Twv KUPATWY oTnV EMPAveld Tou uypou ival u=2 m/s. ‘Eotw O to péco Tou
€ubUypappou TpRpatog MM, kat d=1m n améotaon PeTagy twv mnywv. Na Bpeite:
a. Tnv anéotaon MI,.
B. Tn dla@opd @aong Twv TAAAVIWCEWY TwY onpeiwv O kat M.
Y. Méoa onpeia tou euBUypappou Tunpatog MM, taAaviwvovtal Ye PHEYLOTO TMAATOG.
0. Na oxelldoeTe TN YPAPIKN TApAcTacn tng AmoPdkpuvong Tou onpeiou M og cuvdptnon pe tov
Xpovo tyia 0=<t<2,5s.
Huep. 2011

19. To dkpo O ypapplKoU opoyevoUg €AAOTIKOU WEGOU, TOU eKTelveTal Katd tn dieubuvon tou
nuaéova Ox, apxiet ™ Xxpovikn otyun t,=0 va taAaviwvetrat pe Otk Taxuinta,
ONHIOUPYWVTAG APHOVIKO KUHA. XTO OXAHA amelkovietal To OTIYHIOTUTIO TOU KUPATOG TN XPOVIKA

otyun t=1s.

y(m)A
40,01 t=1s

O

2 x(m)

[-0,01
a. Na Bpeite tnv taxutnta diadoong Tou KUPAToG U Kal To PAKOG KUPAToG A.

B. Na ypayete v €€icwon Tou KUPATOG.

Y. Na Bpeite tn péylotn taxutnta TaAavIwong Twv cnpEiwy Tou PEcou.
0. Na oxedldoete ™ ypaAPKR MAPACTACnH TG AMOPAKPUVONG €VOG onpeiou X TOU €AACTIKOU
pécou Tou Bpioketal otn B€on x;=1 m, 6€ cUVAPTNON HE TO XPOVoO.

Eomep. 2011

20. To dkpo O plag opoyevoug Kal EAACTIKNG X0pdNg, ToU eKTeiveTal Katd tn dievbuvon Ttou
OstikoU nua€ova Ox, eKTeAel TAUTOXpOva OUO APHOVIKEG TAAAVIWOELG KATd tn dleubuvon Tou
afova y'y kat yupw amd tnv idla 6fon ooppormiag. Ot eELoWOELG TwV TAAAVIWOEWY OTO S. 1.
elva:
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y: = 0,1 nud0mt Kdl v, = 0,05 nu(50mt-m)

Amé Vv TaAdviwon Tou Aakpou O dnuloupyeital appovike Kupa Tmou dtadidstal Katd PRKog
m

NG X0pdNg pe Taxutnta u=2 S .
M. Na ypayete v e€icwon TaAdvtwong tou dkpou O tng xopdng.

2. Na ypayete tnv €€icwon Tou appovIKoU KUUATOg TTou dnploupyeitat.
M3. Na umoAoyioste TNV taxutnta taAdvtwong UAIKOU onpeiou tTng xopdng mou Bpioketal otn
0éon x = 0,4 m ™ xpoviki ottyun t; = 0,1 s Kat Tn xpovikA ottypn t, = 0,3 s.

32

4. Av ta onpeia B kat I tng xopdig améxouv petaf toug BM= d = 2, énwg @aivetal oto

oxnua,

 L®,

f—

va UTTOAOYICETE TNV AMOPAKPUVON Tou onpeiou B (vg), otav to onueio I Bpioketal otn PEYLIOTN
B€TIKN TOU amopdkpuvon. (A gival To pRKog Tou KUPATog).
Opoy. 2013

21. Auvo ouUyxpoveg onuelakég mnyeg My kat M, dnuloupyouv otnv empavela uypou eykdpola
KUpata mou Oladidovtal pe taxutnta U = 5 m/s. MIKpO Koppdatt @eAAoU Bpioketal o KATIOL0
onueio X tng empavelag mAncléotepa otnv mnyn M,. H amopdkpuven tou onpeiou X amd tn 6éon
LOOPPOTIAC TOU OE GUVAPTNON HE TOV XPOVO TEPLYPAPETAL ATO TN YPAPIKN TAPACTAGNH TOU
oxnuatog. Ou mnyég apxifouv va TAAAvTwvovtdl Tn Xpovikn otiypn t = 0 kat ekteAouv

TAAAVIWOELG TNG HOPYNG vV = Anpwt.

. N
y(<10°m)
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M. Na Bpeite TIg amootdoelg ry KAl r, Tou onpeiou X amd g mnyég My kai M,, avtiotowxa.

M2. Na ypawete tn oxéon mou Oivel TNV ATOUAKPUVON Tou peAAOU amd Tn B£on LooppoTmiag Tou
O€ oUvAPTNON HE TOV XpOvo, yla t > 0.

3. Moo sival to PETPO TNG TAXUTNTAG TAAAVTWONG ToU PEAAOU KATTOla XPOVIKA oTyun t;, Katd
NV otoia n amopdkpuven Tou amoé T 8éon 1oppoTiag Tou givat y; = 5/3 .10 m;

M. ‘Eotw K; n PEYIOTN KIVNTIKA €VEPYEld TOU @EANOU META TN OUWBOAR. AAAAloupeE tn

oUXVOTNTA TWV TAAAVIWOEWY TwV TNywv M, Kat M, £Tol WoTe N cuxvOTNTA TOUG va €ival ion pe Ta

10

5~ NG OPXIKNAG TOUG GUXVOTNTAG. Av PETA TN VEA OUPBOAK N PEYLOTN KIVNTIKA EVEPYELD TOU

K
, ’ ’ ’ ’ 1
@eAoU gival K,, va Bpebei o Adyog K—l . Aivetat: ouv % ==
2

Huep. 2014

22. AUo oUyxpoveg onpelakég mnyég M, kat M, dnploupyolv oTnV €M@AVELD UYpPOU €YKApPOLd
KUpata mou Oladidovtal pe taxutnta U = 5 m/s. MIKpO Koppdtt @eAAoU Bpioketal og KATOLO
onueio X tng emavelag mAnoléotepa otnv mnyn M,. H amopdkpuvon tou onpeiou X amd tn 6éon
LOOPPOTIAG TOU OE GUVAPTNON HE TOV XPOVO TEPLYPAPETAL ATO TN YPAPIKN TAPACTACH TOU
oxnuatog. Ou mnyég apxifouv va TAAAvtwvovtdl Tn Xpovikn otiypn t = 0 kat ekteAouv

TAAAVTWOELG TNG HOPYPNG vV = Anpwt.

ye16°m)T
1 s e e

N \

0

-5

M. Na Bpeite TIq amooTACELG ry; KAl I, Tou onpeiou X amd TG mnyeg My kat M,, avtiotowxa.
2. Na ypayete tnyv e€icwon TaAdvtwong Kabe mnyng.
3. Na ypayete t oxéon mou Oivel TNV amopdkpuvon Tou peAAoU amo tn B€on ooppoTiag Tou

OE OUVAPTNON HE TOV XpOvo, yia t > 0.
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4. Moto eival to PETPO TNG TAXUTNTAG TAAAVTWONG TOU PEAAOU KATIOID XPOVIKN OTyun t;, Katd

NV otoia n amopdkpuven Tou amoé T 8éon 1oppoTiag Tou sivat y; = 5/3 .10 m;

’ 1
Alvetai; ouv % =—.

Eomnep. 2014

23. TpappIKO OHOYEVEG EAACTIKO HECO EKTEIVETAL KATA WAKOG TOou BeTikoU nuid€ova Ox evog
OUCTAHATOC GUVTETAYHEVWY.

Tn xpoviki ottypn t = 0 10 akpo O (x = 0) TOoUu €AdoTikoU pEooU apxilel va eKTEAEl amin
appovikl taAdvtwon efiowong amopdakpuvong y = 0,1npwt (S.l.), pe amotéAeopd, Tn Xwpig
AmWAELEG  evEpYElAg, OlA000N OTO €AACTIKO HECO NMITOVOEIOOUG €£YKAPGIOU KUHPATOG. XTO
TapPakAtw oxnua Oivetal n ypa@lkn mapdotacn tng @Acng Twv Onpeiwv Tou KUPATOG Of

ouvaptnon Pe TNV améotacn X amo to akpo O, Tn XPOVIKA oTiyun t=2s.

o (rad
-
1077 1

e

0 2 x(m

M. Na umoloyicete To PRKOG KUPATog A Kat tnv mepiodo T ToU KUPATOG.

M2. Na umoAoyicete TNV Taxutnta 61ddoong Tou KUPATOG 0TO EAACTIKO HEGO.

3. Na ypawyete v e€icwon Tou KUpatog oto Alebvég Xuotnua Movadwv (S.1.).

F4. Na umoAoyicete TO PETPO TNG TAXUTNTAG €VOG onpeiou K Ttou €AacTikoU HEGOU, TOU
Bpioketal otn Béon x.=1m, TN XPOVIKN OTyun t=4s.

M5. Na ypdawete v £€i6WoN TOU OTAGIPOU KUUATOG, TTOU TPOKUTTEL amd T CUMBOAR Tou
apxikoU KUpatog pe €va OeUTEpO KUMA, i0lag ouxvotntag, O8iou pRKoug KUpatog Kat idlou
TAATOUG PE TO APXIKO, TO omoio Oladidetal oto (010 €AACTIKO PECO Kal TMEPLYpA@ETAl ATO TNV

e€iowon y=An2n(+ + ).

Emav. Huep. 2016 (maAaid ocuotnua)

24, EYKApolo appoviko KUpa Oladidetal XwpiG amwAELEG EVEPYELAG OE YPAPUIKO EAACTIKO HEGO
(xopdn}) mou tautiletal Pe Tov nuudgova Ox, mpog tn BeTIKR Kateubuvon. H mnyn tou KUpPAtog
Bpioketal oto dkpo O (x = 0) tou nuuagova Ox tou eAactikoU péoou. H mnyn ekteAel amin

appoVvIKN TaAdviwon pe e€iocwaon amopdkpuvong y = A-nuwt.
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Ytoxelwdng pala Am = 10 kg tou eAaoTikoU PEcoU €xel eVEPYELD TaAdvTwong Er = 5m2.107 J.
To €AAXIOTO XPOVIKO OldoTnpa yla tnv ameubeiag petdBaon tng oTOXEWWOoUS palag Am tou
€EAAOTIKOU pEcOU amod tnv KAtw akpaia B€on TaAdvtwong Tng HEXPL TNV emdvw akpaia 6éon
TaAaviwong g eivat At = 0,4 s.

210 (010 XpoVIKO Oldotnpa to KUpa £xel 01ladobei o amootaon Ax = 4 cm.

M. Na umoAoyicete tTnv mepiodo TOU KUHPATOG, TO WAKOG KUHPATOG TOU KUHPATOG Kal TO TAATOG
TaAdvtwong tng otoxelwdoug palag Am.

M2. Na ypayete tnv €€icwon Tou appovikoU KUPATOG Kal va oxedldoete o€ BabpoAoynuévoug
GAEOVEC TO OTIYHIOTUTIO TOU KUHATOG TN XPOVIKA OTiyun t; = 1,4 s.

3. Na umoAoyicETe TNV KIVNTIKNA EVEPYELA TNG OTOXELWAOUG Palag Am, otav n amopdkpuvon Tng
amo tn B€on woppotmiag tng eivat y = 0,2 m.

AuUo onpeia P kat X tng xopdng £xouv Slagopd paons @p - Qs = 3—2“ rad.

M. Na umoAoyiogte tnv Taxutnta tou X, OTAvV N AMOUAKPUVON TOu onueiou P amod tn Béon
loopportiag tou ivat yp = 0,4 m.
‘Omou sp@aviletal To ™ va pn yivel aplOpunTikn avtikataotaon.

Huep. 2017
25. Xtnv empdvela €vog uypou Tou npepel Bpiokovtal dU0 CUYXPOVEG Kal OHOLEG CNHELAKES
mnyég My kat M, mou améxouv petagu toug amootaon d. Ot Tnyég apxiouv va TaAavtwvovtal Tn
XPOVIKN oTlypn t = 0 Kal EKTEAOUV TAAAVIWOELC TNG HOPPNAG vV = Anpwt dnploupywvtag otnv
EMPAVELA TOU UYpOU £yKApola KUpATd.
‘Eva UAIKO onpegio X TG MPAVELAS TOU UypoU TIOU ATEXEL ATOCTACELS Iy = 1,4 m Kal r, (r, > ry)
avrtiotowxa amo Tig mnyEg My kat M, TaAavtwveTal Kal n amogdkpuvon Tou amo tn B€on lcoppomiag

TOU O€ OUVAPTNON HE TOV XPOVO TEPLYPAWPETAL ATIO TN YPAPIKA TTApAcTAch ToOU OXAHATOG.

E oga\u(\l O m ( =t
: VAV

M. Na umoAoyicete TNV taxutnta O1Ad0ooNG TwV KUPATWY OTNV EM@AVELd TOU Uypou Kal tnv

ye107m) T

amootaon r, Tou onpeiou X amd tnv mnyn M.
2. Na umoAoyicete Tn cuxvotnta TaAdviwong tTwv Tnywy My kat M, Kat 1o PRKog KUPATog A twv

EYKApoiwv Kupdtwy mou dtadidovtal otny EM@AVELA TOU UYpoU.
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3. Na umoloyicete TNV AMOPAKPUVON TOU GNUEiou X amo tn B£on LGoPPOTIAG TN XPOVIKA OTLYHA
-

t==2s.

F4. MetaBaAloupe tautoxpova, HeE Tov i0lo TpoTo, TN cuxvoetnTa TaAdvtwaong tTwy 6Uo mnywv [,

Kat M,. Na umoAoyiceTe TNV EAAXIOTN OUXVOTNTA TAAAVTwoNG Twv 0Uo mnywv M, kat M, wote 1o

ONMEIO X VA MAPAPEVEL CUVEXWGS AKIVNTO, PETA TN GUPBOAN TWV KUUATWY OTO ONEI0 AUTO.
Emav. Hpep. 2017

(H mapakdtw doknon 26 Sla@épel amd TNy mponyoUHEVN HOVO oTo epwtnua M4).

26. Xtnv €mpAvela €vog uypou Tou npepel Bpiokovtal 0U0 oUYXPOVEG Kal OHOLEG CNHELAKES
mnyég My kat M, mou améxouv peTagu toug amootaon d. Ot mnyég apxiouv va TaAavtwvovtal Tn
XPOVIKN ottypn t = 0 Kal €KTEAOUV TAAAVTIWOELG TNG HOPYNRG vV = Anpwt OnUIoupywvtag otnv
EMPAVELQ TOU UYypoU eyKdpola KUpartd.

‘Eva UAIKO onpegio Z TNG MPAVELAG TOU UypoU TIOU ATTEXEL AMOOTACELS Iy = 1,4 m Kal r, (r, > ry)
avrtiotowxa amo Tig mny£g My kKat M, TaAavIwveTal Kal n amogdkpuvon Tou amo tn B€on looppomiag

TOU O€ CUVAPTNON HE TOV XPOVO TEPLYPAPETAL ATIO TN YPAPIKA TTApAcTaAch ToU OXAHATOC.

ye107m)

; f\/‘\ﬂﬂ(

i VAVEN

-5

M. Na umoAoyicete tnv taxutnta O1Adoong TwV KUPATWY OTNV EM@AVEId TOU Uypou Kal thv
amoéotaocn r, Tou onueiou X amod tnv nyn M.

2. Na umoAoyicete Tn cuxvotnta TaAdviwong Twv Tnywy My kat M, Kat 1o pRKog KUPATog A twv
EYKAPoiwv Kupdtwy mou dtadidovtal otnv EM@AVELA TOU UYpoU.

3. Na umoloyicete TNV AMOPAKPUVON TOU onueiou X amo tn BEon LGOPPOTIAG TN XPOVIKA OTLYHA

5
t—?s.

4. Na umoloyioete Tov aplBud twv onpeiwy petall twv duo mnywv M, kat M, mou mapapévouv
OUVEXWG aKivnTa, YETA TN CUPBOAN TWV KUPATWV.
Opoy. 2017
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27. TPaPUIKO OHOYEVEG EAACTIKO WECO WEYAAOU HAKOUG EKTEIVETAL KATA MAKOG TOU BeTIKOU
nUd€ova Ox. Xto onueio O (otn Bfon x=0) eival tomoBeTnPEVN ONUELAKA TNYR TOU €KTEAEI
appovIKi TaAdviwon pe €€icwon amopdkpuvong tng HopeNng y=A-npwt, PE ATMOTEAECHA va
Onploupyeital éva £yKAapolo appoviko KUHd, Tto omoio SladideTal Xwpic amwAELlEG EVEPYELAG TTPOG
™ BeTkn KateuBbuvon tou dfova Ox. H ypagikn mapdactacn tng @Acng ¢ o€ cuvdptnon HE To
Xpovo t, yua éva onpeio P tou eAactikoU PEoou, To omoio Bpioketal otn B€on x,=1m, divetal amo

TO MAPAKATW OXAHA.

¢(rad)’

Xp=1m

201

0 2 4 t(s)

H evépyela taAdviwong plag otoxelwdoug palag Am=2-10°kg tou eAactikoU pécou ival ion pe
16m2-108J.
M. Na umoloyioete To MAATOG TAAAvTwong A TNG MNYNAG TOU KUPATOG.

2. Na ypayete v €icwon Tou appovikoU KUPatog oto OleBvég cuotnpa povadwy (SI).

‘Eva onpeio X tou eAactikou pécou Bpioketal otn Béon x;= 1,15m.
3. Na umoAoyicete T0 PETPO TNG TAXUTNTAG TOU ONMEioU X Kal TNV KAteUBuvon TnG Tn XPOVIKA
OTLYHN ToU To onpeio P diEpxetat amd tn B€on looppoTiag Tou e BeTIKA TaxuTntd.
M4. Na ypdyete tnv e€iowon tng amoudkpuvong Tou onueiou X Pe To XpOvo, Amd TN XPOVIKA
oTlypn t=0 PEXPL TN XPOVIKN OTyHN t;=2,7s Kal va tnv oxedldoete o BabpoAoynpévoug AEoveg.
) Na pn yivel aplBuntiki avtikatdotacn Tou aptépou .

Emav. Hpep. kat Opoy. 2019

28. Eykdpolo appovikd Kupa Oladidetal o€ OHOYEVEG YPAHUIKO €AACTIKO pEco(xopdn) Katd
pAKOg TG nueubeiag Ox mpog tn Btk KateuBuvon. H dlddoon Tou KUPATOG YiveTal Xwpig

amwAeleg evépyelac. H mnyn tou kUpatog Bpioketal oto akpo O tng xopdng. AUo UAIKA onpeia
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NG Xxopdng idlag otowxewwndoug palag Am Bpiokovtal ota onpeia K kat A tng xopdng, Omwg

paivetat oto Ixnua 3.

0

-
-1 |
3

Zxnua 3

Ta UAIka onpeia K, A améxouv petal toug amootaon (KA) = 0,2m. To kUpa Katd tn o1adocn Tou
mEPVAEL TPWTA amd To onueio K Kal petd amd to onpeio A. OswpoUpe w¢ apxn HETPNONG Twv
amootdacswyv (x = 0), tn Béon ooppomiag tou UAIKoU onpeiou K kat wg apxn HETPNONG Twv
XpOvwv (t = 0), TN XPOVIKA OTLyPR TOU TO KUPA QTAVEL yia TpwTn Yopd oto onyeio K. To onpeio
K tn ottypn auth Bpioketat otn 6€on toopportiag tou (y = 0) Kat Eekivd va Kiveital mpog tn B€TIKA
kateubuvon. Katd tn dldpkela g TaAdviwong tou UAIKoU onpeiou K, n KLvnNTIKA TOU EVEPYELA
peylotomoleitat Kabe 0,25s. MapatnpoUpe OTL, HPld XPOVIKA OTIYUR TOU TO UAIKO onueio A
Bpioketal og Kopu®n KUPAtog (v = +A), To UAIKO onpeio K Bpioketal kal autd o€ Kopu@n KUPATOG
(v = +A) Kal avapgecd Toug UTAPXEL AKOUA Hla Kopu@n Kupatog (v = +A). H katakopuen
amootaon PETall Twv akpaiwv BEcewv TaAdviwong tou UAIKou onpeiou K givat 0,04m.

M. Na umoAoyicete 10 PAKOG KUPATOG A, Tn ouxvotnta f kat tnv taxutnta O1adoong Tou
KUPAtog.

2. Na ypayete v €€iocwon tng TaxutnTag TaAdviwong Tou UALKOU onpeiou A o€ cuvaptnon e
TOV XPOVO Kdl va KAVETE TN YPAQIKA TNG TMAPACTACN OF OUVAPTNON HE TOV XPOVO, OF
BabpoAoynpévoug Afoveg amo tn XPoVIKA oTydn t = 0 €wg tn Xpoviki oTiyun t;, = 1,75s.
AuEdvoupe Tn cuxvoTNTa TAAAVTWONG TNG TNYAS Xwpig va aAAdEel To MAAToG Tou KUPATOG.

3. Na umoAoyicete Tnv augnon tng ouxvotntag Af €Tol wWOTE, OTAV I XPOVIKNA OTLYUA Ta
UAIKA onpeia K kat A Bpiokovtal o€ KOPU®YEG KUPATWY (Y = +A), avdapecd Toug va UTApXouv
OUVOALKA 3 KOPUWEG KUPATOG (v = +A).

4. Av K. €lval n pé€ylotn KNtk evépyela tou UAKoU onpeiou K mptv tnv aAAayn tng

ouxvotntag f Kat K., N KIVNTIKA TOU €VEPYEWD HETA TNV aAAayn Tng ouxvotntag f, va

max,1

K
UTTOAOYIGETE TNV TIUN TOU AOYoU ——= .

max,2

Emav. Hpep. - Opoy. (maAaid cuotnua) 2020
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	2.  Στάσιμο κύμα δημιουργείται σε γραμμικό ελαστικό μέσο. Τότε για τα διάφορα σημεία του ελαστικού μέσου ισχύει ότι   
	7.   Δύο όμοιες πηγές κυμάτων Π1 και Π2, που βρίσκονται στην επιφάνεια νερού, ταλαντώνονται σε φάση παράγοντας αρμονικά κύματα ίδιου πλάτους Α. Το πλάτος της ταλάντωσης ενός σημείου Σ που ισαπέχει από τις πηγές Π1 και Π2, είναι 
	2.  Πηγή Ο αρχίζει να ταλαντώνεται με εξίσωση y=Aημωt σε γραμμικό ελαστικό μέσο. Το παραγόμενο αρμονικό κύμα διαδίδεται κατά τη θετική φορά του άξονα Οx.  
	3.   Η μία άκρη ενός τεντωμένου σχοινιού είναι στερεωμένη σε ακλόνητο σημείο και η ελεύθερη άκρη εκτελεί απλή αρμονική ταλάντωση, οπότε σχηματίζεται στάσιμο κύμα με εξίσωση                                 y=0,4 συν10πxημ40πt (SI).  
	6.  Η πηγή Ο αρχίζει τη χρονική στιγμή t=0 να εκτελεί απλή αρμονική ταλάντωση, που περιγράφεται από την εξίσωση y=Aημωt. Το κύμα που δημιουργεί, διαδίδεται κατά μήκος γραμμικού ομογενούς ελαστικού μέσου και κατά τη θετική φορά. Ένα σημείο Σ απέχει από την πηγή Ο απόσταση 10m. Στη γραφική παράσταση που ακολουθεί φαίνεται η απομάκρυνση του σημείου Σ από τη θέση ισορροπίας του, σε συνάρτηση με το χρόνο.  

