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A. Epwrtnoeig lMoAAanAng EmiAoyng

Na ypdyete oto T€TPAdIO oag tov aplbuo Kabeuidg ano TIC Napakdtw EPWTNOEIC Kal OimAa To
ypaupa mou avtioToIXel oTn owoTtr anavinon.

1. H eiowon tng amoudkpuvong o€ £vav amAo appovIKo TaAaviwtr, MAATOUG X, Kal KUKAIKAG

ouxvotntTac w, Oivetal amo 1n oxéon: X = X,nuwt. H e€iowon tn¢ taxutntac oivetal ano t

oxéon

d. U= X,wnpwt B. U= -X,wnpwt

Y. U = X,wouvwt 6. U= -X,wouvwt.
Hpep. 2001

2. To mAdtog taAdvtwong evog amAou appovikoU taAaviwtn dimAaciddetal. Tote

d. n oAwn evépyela OtmAactadetat. B. n mepiodog mapapével otabepn.

Y. n otabepd emavagopdg dumAactdletal. 0. n péylotn Taxutnta terpamAactaletal.
Hpep. 2001

3.  YAIKO onueio ekteAei anAn appovikn TaAdviwon umo tnv emidpacn ouviotapevng ouvaung
F. Av x gival n anoudkpuvon tou onueiou ano t B€on 1oopporiag tou kai D Bstikn otabepd,
T0TE yia tn ouvaun Ioxvel
a. F=D. B. F=D.x. Y. F=-D.x. 8. F=0.

Hpep. 2002

4. To @paivouevo Tou CUVTOVIOLOU Ttapatnpeital povo otig

d. HNXAavikéG TAAQVTWOELG. B. NAEKTPIKEG TAAAVTWOELG.
Y. €€avayKaopEVEG TAAAVTWOELG. 0. €AeUOEPEC TAAAVTWOELG.

Eomep. 2002
5. Eva oUotnua ekteAei pBivouca taAdviwon, otnv omoia n avutiBéusvn olvaun &ivai

avaAoyn tn¢ taxutntag. Tote

d. N PNXavikn EVEPYELA TOU CUOTAHATOG TAPAHEVEL oTABEPN.

B. TO MAATOC TNG TAAAVTWONG HELWVETAL EKOETIKA HE TO XPOVO.

Y. n mepiodog Tou cuoTAPATOg HETaBAAAETal.

6. 0 A0Y0G 0UO SLadOXIKWY HEYIOTWY AmOPaKpUVOEWY TIPOG TNV 0la Kateubuvon PELWVETAl.
Opoy. 2002

6. 2¢ pia e€avaykaouévn taddviwon n ouxvotnta tou OleyépTn eival peyaAutepn tng

10100UXVOTNTAC TOU TaAaviwtn. Av auéAVoULE CUVEXWG TN CUXVOTNTA TOU OIEYEPTN, TO MAATOC
¢ e€avaykaop€vng talaviwong a

a. PEvel otabepo. B. au€davetal cuvexwg.

Y. HEWWVETAL CUVEXWG. 0. auavetal apxikda Kat PETA Ba pelwvetal.
Emav. Hpep. 2003
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7. AU0 amA&g appovIKEG TAAAvtwoelg mpaypatromolouvtal oto i0lo onueio, €xouv tnv idla
JdievBuvon kai ouxvotnta, Kal mAdtn A, kai A, . Av ol TaAavtwoel¢ autég mapouaoialouv
diapopd @adong 180°, t0te 10 MAATOC A TNG OUVOETNG TAAAVTWONG TMOU TPOKUMTEI amo T
ouvOeon) Toug ival

a. A=A+ A,. B. A= .
v. A= VA T4 5. A= VA A
Eomep. 2003

8. 'Eva owya ekteAel ypaupikn appovikn taAdviwon. ‘Otav diépxetal ano tn 6£on (ocoppomiag

d. N KIVNTIKA TOU VEPYELa gival UnoEv. B. n mMTAXUVON TOU Eival PEYLOTN.

Y. n 6Uvapn emavagopdg sivat pndev. 6. n SUVAIKN TOU EVEPYELA Eival PHEYLOTN.
Eomep. 2003

9. Ze pia pBivouoa taAdvrwon o A0yog 0Uo O1adoXIKwY LEYIOTWY anoyakpuvoEewy mpog thv
i01a katevBuvon mapapével otabepog. ZTnv MepiNTwon aut 1o MAATOS NG TaAAvVTwong

d. MEWWVETAL EKOETIKA PE TO XPOVO. B. pelwwvetal avaloya Pe to xpovo.
Y. Tapapével otabepo. 0. aufavetal EKBETIKA pE TO XpOvo.
Opoy. 2003

10. H oxéon mou ouvdéel tnv nepiodo (T) kat tn ouxvotnta (f) o€ €va mMepPIoOIKO PaivOLEVO,
givai

a. f=T. B. f-T=1. Y. T>f=1. 6. T-f>=1.
Opoy. 2003

11. 2e pia e€avaykaopévn taAdvtwon n ouxvotnta tou OIEYEPTN €ival PIKPOTEPN amod tnv
10l00UXVOTNTA TOU TaAaviwtr). AUEAVOULE OUVEXWG TN ouXVOTNTa Tou OlEyEpTn. To MAATOg
¢ eavaykaopévng taAaviwonc 6a
d. au€avetal GUVEXWG.
B. HEWWVETAL GUVEXWG.
Y. HEVeL oTabepo.
0. aufavetal apxikd kat Peta Ba peiwvetat.
Huep. 2004

12. Zwpa CUUUETEXEl TAUTOXPova o OUO AmAEC APUOVIKEG TAAAVTWOEIG OV MEPIypdpovIal
amno TG OXEOEIC X;=Anuw,t Kal X,=Anuw,t, TWV OMoIWV 0l CUXVOTNTEC W, Kal w, OlAPEPOUV
Alyo peta&v toug. H ouviotauévn taAaviwon Exel
a. ouxvotnta 2(w;- w,).
B. ouxvotNTa w+w, .
Y. TAQToG mou PETABAAAETAL HETAEU TWV TIHWY PUNOEV Kal 2A.
6. TMAATOG MoU PETABAAAETAL PETASU TWV TIHWY PNOEV Kat A.
Huep. 2004
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13. Zwpa ekTteAEl Tautoxpova OUO apLoVIKEG TaAaviwoel§ idlov mAdToug Kat dlevbuvong. Ot

ouxvotntes f, kat f, (f; > f,) Twv 000 TaAaviwoewv Olapeépouv Aiyo peTtaél TOUG, LE

anotéAeoua va napoucidletal diakpotnua. Av n ouxvotnta f, mpooeyyiocel tn ouxvotnta f,,

Xwpic va tnv Eemepdoel, 0 Xxpovog mou pecoAaBei avaueoa o€ OU0 O01a0OXIKOUG UNOEVIOUOUG

TOoU MAdtoug Ba

a. au€nbei. B. pewwoEl.

Y. mapapeivel o idlog. 0. au€nbei N Ba pewwdel avaloya pe tnv TN NG f,.
Emav. Huep. 2004

14. Ze pia @Oivovoa taAdvtwon tng omoiag to MAATOG UEIWVETAl EKOETIKA LIE TO XPOVO
d. TO PETPO TNG OUVAUNG TTOU TIPOKAAEL tnv amdcBeon eivatl avdAoyo tng amopdkpuvong.
B. 0 AdYog U0 SladoxIKwy TAATwWY TPOoG TNV idla Kateubuvon Ogv dlatnpeital otabepog.
Y. n mepiodog Slatnpeital otabepn yia oplopévn TIUA Tng otabepdg andoBeonc.
6. TO PETPO TNG SUVAUNG Tou TPoKaAel tTnv amdoBeon gival otabepd.
Emav. Huep. 2004

15. H ouxvotnta tng e€éavaykaouévng taAaviwong
a. €ivat mavta ion pe TV 18100UXVOTNTA TNG TAAAVTWONG.
B. eival mavra peyaAltepn amo tnv 1I010cUXvOTNTA TG TAAAVIWONG.
Y. €ival ion pe Tn ouxvotnta Tou SLEYEPTN.
6. eival mavta pikpdtepn amod v 13locuXvOTNTA TNG TAAAVTWONG.
Eomep. 2004

16. 'Otav €va ocuotnua ekteAei pBivouoa taAdviwon otnv omoia n avttiBéuevn o0vaun gival
avdAoyn tng taxutntag, tote
a. n mepiodog petaBarAetat.
B. n pnxavikn evépyela mapapével otabepn.
Y. 0 A0YoG 0U0 OladoXIKWY HEYIOTWY ATOHAKPUVOEWY TPOg TNV i0la katelBuvon aufavetal.
0. TO MAATOG PEWWVETAL EKOETIKA HE TO XPOVO.

Emav. Eomep. 2004

17. Ze pia ypaupikn appovikn taAdviwon otnAactaloupe to mAdrog tng. Tote
a. n mepiodog SimAactaletat.
B. n ouxvotnta dumAactaletal.
Y. N OAWKN €VEPYELD TTAPAMEVEL OTABEPN.
6. n peyiotn taxutnta dumAactaletat.
Emav. Eomep. 2004
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18. 'Eva ovotnua eAatnpiov—palac ekteAsi amAn appovikn taAdviwon mnAdtoug A. Av

TETPAMAACIACOULE TNV OAIKI) EVEPYEIA TNG TAAAVTWONG autoU TOU CUCTHHATOG, TOTE

N ouxvotnta TaAaviwong 6a SumAaclacTel.
n otabepd emavagopdg 6a TETPATAACIACTE.

TO MAATOC TNG TAAAVIWONG Ba TETPATTAACIACTEL.

o< ®a

n p€ylotn taxutnta taAdvtwong 6a SITAAcLAoTE.
Ouoy. 2004

19. Av OTOV apuoVIKO TaAaviwin €KTOG amod thv €AacTikn OUvaun €navapopdg eVepyei kai
ouvaun avtiotaong F = - bu, pe b = otabepo, 10 MAATOC TG TaAdviwong petaBdAAstal e to

Xpovo ouppwva pe v e€icwon (ya A > 0)

AO
a. A=A, -bt. B. A=Ag". Y. A=Ae”t. 5. A=At

Huep. 2005
20. Kata tn oUvBeon O0U0 amAwv apuovikwy TtaAaviwoewv tng idiag dievbuvong mou

yivovtai yopw amno to iolo onueio, MPOKUMTEI anAn apuovikn taAdviwon otabepou MAATouG,
HOVO OTaVv ol EMPEPOUG TAAAVTWOEIG EXOUV
a. ioeg ouxvotnteg.
B. TapamANGLEG GUXVOTNTEG.
Y. OlUQPOPETIKEG GUXVOTNTEG.
6. OUXVOTNTEG TTOU N Hia sival aképalo MOAAATTAAGI0 AAANG.
Emav. Hpep. 2005

21. Me v mdpodo ToU XpOvou Kai Kabwg¢ Ta auopTICEP TA AUTOKIVATOU MAAlwvouv Kal
pOBeipovrai
da. n TR NG otabepdg amooBeong b aufaverat.
B. n TN tnNg otabepdg amdoBeong b PelwveTal.
Y. TO0 TAATOG TNG TAAAVTIWONG TOU QUTOKIVATOU, Otav mepvA amo e€O0yKwpa tou Opduou,
HELWVETAL IO YpRyopd.
0. n mepiodog TwWV TAAAVTIWOEWY TOU AUTOKLVATOU TTapouctdlel Jikpn av€non.
Emav. Hpep. 2005

22. Zwpa pdadac m mou eivai mpooOedeuévo o€ opllovtio eAatripio otabepdc K, otav
anopakpuvetal ano T 6Ofon iooppomia¢ katd A, €KTEAEi amAn apupovikn TaAdviwon pE
nepiodo T. Av TeTpanAacidocoupe TNV anoudkpuvon A, n mepiodog ta taAdviwong yivetai

T
a. 2T. B. T. v. 2. 3. 4T.

Eomep. 2005
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23. Juc¢ €£avaykacuEveG TaAavVIWOoEIG £€va oUOTNUA TAAQVTWVETAl [IE oUXVOTNTa Tou Eivai
ion e

a. tnv 1dloouxvotnTd Tou.

B. TN ouxvoTNTa TOU OLEYEPTN.

Y. TN da@opd 13106UXVOATNTAG KAl CUXVOTNTAG Tou SlEYEPTN.

0

. TOo aBpolopa IOLOCUXVOTNTAG KAl GUXVOTNTAG TOU OLEYEPTN.
Eomep. 2005

24. ‘Eva owpa ekTeAEl appovikn taAdvtwon mMAdtoug A. H taxutnta tou owPatog
a. €xeLtny 0 pdon pe TNV emrdxuvon a.
B. eival péylotn otTig akpaieg BEoelC.
Y. €ival péylotn, Katd pErpo, otn BEon looppomiac.
0. £xel mavta avtibetn gopd amo tn dUvapn EMavagopdac.
Opoy. 2005

25. Katad t ouvBeon O0Uo amAwv apuovikwv taAaviwoewy idiag dievbuvong, mou yivovral

yUpw amno to iolo onueio, pe to 010 MAATOC A Kal ouxvotnteg f; Kat f, mou dlapépouv Aiyo
petaéu toug

d. TO PEYLOTO TMAATOG TNG TaAdvTwong sival 2A.
B. OAa ta onueia TaAavtwvovtal pe To i6lo TAATOG.

1

Y. 0 Xpovog avapeoa o€ dUo Oladoxikoug Undeviopoug Tou mAdtoug eivat T = fit /1 .

1

2‘f1'f2‘ .

0. 0 Xpovog avapeoa o€ OUO0 SLadOXIKOUG UNAEVIOHOUG Tou TAATOUG eival T =

U4 Hpep. 2006

, 5
1= -

- -1" i L 1
N/

.

.
, , 3 . , ,
To O1aypaUUA TOU OXNUL ey rvuprvrmres wipr smmvergem wrey ~OHATOGC TIOU EKTEAEI amAn
appoVvIKn TaAdviwon o€ ouvdptnon HE TO XPOVo. 2TV MEPITTWOoN autn

26.

ota onpeia 1 kat 5 To cwpa Bpioketal otn PEYLOTN ATOUAKPUVON.
oTa onpeia 2 Kat 4 1o cwpa BpioKeTal 0TN YEYLOTN ATTOUAKPUVON.

ota onpeia 4 kat 5 To cwpa Bpioketal otn BEon wooppotmiag.

ol A

ota onpeia 3 Kat 4 To cwpa Bpioketal otn BEon wooppotiag.
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Eomnep. 2006

27. Kata tn @Oivouoa unxavikn taiAavtwon
d. TO MAATOG MapAapEVEL oTabePO.
B. n pUnxavikn evépyela dlatnpeitat.

Y. TO MAQTOG PeTABAAAETAL CUP@WVA UE TN oxéon A = Ae’ omou A Betikn otadepa.

0. €Xoupe pPetaopd evépyelag amd 1o TaAAvIoUPEVO cUCTNUA OTo TEPIBAAAOY.
Hpep. 2007

28. To amotéAgoua tng ouvOBeong U0 ApPLOVIKWY TaAavtwoewy Tov yivovtal mavw otny iola
dievBuvon kai yupw amno tnv idla 6£on i1copporiag ivail pia véa apyovikn talavtwon, otav ol
O0UO apXIKEC TAAAVTWOEIG EXOUV
d. TapamAnoleG CUXVOTNTEC Kal iOla TAATN.
B. TapAmANGLEG GUXVOTNTEG KAl OLAPOPETIKA TTAATN.
Y. (01EG OUXVOTNTEG Kal OlAPOPETIKA TAATH.
0. (O0la mAQTN Kat OlaPOPETIKEG GUXVOTNTEG.
Eomep. 2007

29. Ze a @Bivouoa taddaviwon mou n avtutiBéuevn duvaun givar tng popeng F=-bu, e b
otabepo,
d. 0 AOyog 0U0 OLadoXIKWY TAATWY HEWWVETAL OE OXECN HE TO XPOVO.
B. n mepiodog TNG TaAdvtwong e€aptdtal amo to TAATOG.
Y. TO MAdTOG mMapapével oTabepd o€ OXEDN HE TO XPOVO.
0. n mepiodog mapapével oTabepr o€ OXEON HE TO XPOVO.
Eomep. 2007

30. ‘Evag taAaviwtng tn Xpoviki otiyun t, exel evépyeia taAaviwong E kai mAdtog
3

taAdviwonc A. Tn xpovikn otiyun t, mou €xel xdosi ta 4 ¢ apxikhAc Tou evépyelac To
MAQTOG TNG TaAdvtwong Tou €ivai:

4 34 4

2

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

0.
Emav. Hpep. 2007

31. ‘Evag apuovikog taiaviwtric ekteAei e€éavaykaopévn taAdviwon. ‘Otav n ouxvotnta tou
Oieyéptn maipvel g tpég f=5Hz kai f,=10Hz, 10 mAdtog TG taAdviwong &ival to ido. Oa
EXOUUE EYAAUTEPO MAATOC TAAAGVTwONG, 0Tav n ocuxvotnta tou OIEYEPTN MAPEl TNV TN

a. 2Hz. B. 4Hz. Y. 8Hz. 6. 12Hz.
Huep. 2008
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32. Ztnv anAn apuovikn taAavtwon, 1o TaAavToUUEVO WA EXEl UEYIOTN Taxutnta
d. OTIg akpaieg BEoelg TNG TPOXIAG Tou.
B. otav n emrtdxuvon givat péylotn.
Y. otav n duvaun emava@opdg sivat pEylotn.
6. otav n GUVAIKN Tou evEpyela eival pUndev.
Hpep. 2008

33. ‘Eva owpa ekteAei tautoxpova OUO apLoVIKEG TaAavtwoelg idlag olevbuvong Kat idlou
MAdTOUG A, TIOU mpaypatomolouvtal yupw amo to idlo onueio. Av ol oUXVOTNTEG TwV OUO

TaAaviwoswy f, Kai f, olapépouv Aiyo peta&v toug, tote

d. TO CWHA EKTEAEL amAn appoviKn TaAdvtwon.
B. TO MAATOG TNG TAAAVTWONG TAPAHEVEL OTABEPO.
Y. TO PEYLOTO TMAATOG TNG TaAdvTwong sival 2A.
6. n mepiodog Tou SlakpoTAPATOG gival avaAoyn He Tn 0la@opd GUXVOTATWY f; - f,.
Eom. 2008

34. H kivnon mou mpokUNTel ano tn oUvBeon 0U0 amAwV apuoVIKWY TaAaviwoewy
a. €ivat ave€aptntn Aamo TI CUXVOTNTEG TWV EMPEPOUCG APHOVIKWY TAAAVTWOEWV.
B. eival ave€dptntn amod tn dlagopd eaong Twv U0 TAAAVIWOEWY.
Y. €ivat ave€aptntn amo tig Sleubuvoelg Twy OUO APHOVIKWY TAAAVTWOEWV.
0. e€aptdtal amd ta mAATN Twv GUO APHOVIKWY TAAAVTWOEWY.
Emav. Hpuep. 2008

35. Zea anAn appovikn taAdviwon €xouv mavta tnv idia gopd
d. n taxutnta Kat n mraxuvvon.
B. n taxdtnta Kat n amopakpuvon.
Y. n duvapn emavag@opdg Kat n amopdkpuvon.
6. n duvapn emavagopdag Kat n mrTaxuvon.
Opoy. 2008
36. Xt pia pBivouoa taAdviwon tng onoiag to MAATOG PEIWVETAl EKOETIKA LE TO XPOVO
d. N EVEPYELA TOU TAAAVIWTA £ival CUVEXWCS oTABEPN.
B. n ouxvotnta aufaveral Pe tnv mApodo ToU XpOvou.
Y. 0 A0yog 0U0 SLadoXIKwV HEYIOTWY amoPaKpUVeEWY TTPog TNV idla kateubuvon dlatnpeital
otabepoc.
0. TO MAQTOG HELWVETAL YPAUHIKA HE TO XPOVO.
Hpep. 2009
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37. Ze pia amAn appovikn TaAdviwon n amopydkpuvon Kai n €MTAXuvon tnv idla Xpovikn
ottypn
d. €xouv mAvta avtibeto mpocnpo.
B. éxouv mavta to idlo mpoonpo.
Y. 6a éxouv 1o 010 1) avtiBeto mpdonpo, avaloya He TNV APXIKA Acn TNG ATANRG APHOVIKNG
TaAavIwong.
0. HEPIKEG POPEG EXOUV TO {010 Kal AAAEG POPEG £XOUV avtiBeTo mpoonuo.
Hpep. 2009

38. Xe pOivouoa unxavikni TaAdviwon tng omnoiag 1o MAATOG UEIWVETAl EKOETIKA LIE TOV XPOVo,

yla opiouévn Tiun g otabepdg anooBeong, n mepiodo¢ TG TaAdviwong e v ndpodo Tou

Xpovou
a. augavetat. B. dwatnpeital otabepn.
Y. HEWOVETAL YPAMHIKA. 0. PEWDVETAL EKOETIKA.

Eomep. 2009

39. H ouvoAikny 0Uvaun F mou aokeital o€ €va owpa mou eKTEAEI anAn apuovikn TaAdviwon
OUVOEETal L€ TNV amoudKpuveon X ano tn O€on 1ooppormiac tou owpatog pe tn oxéon (D Betikn
otabepad)

a. F=Dx. B. F=-Dx. Y. F=-Dx. 6. F=Dx.
Eomnep. 2009

40. Mnxaviké ouotnua éxel 10loouxvotnta ion pe 10Hz kat exkteAei €avaykaouévn
taAdviwon. To oUoTNUa anoppoPa evépyela kata to BEATIOTO TpOmo, Otav n ocuxvotnta tou

Oleyeptn givai

a. 1Hz. B. 10Hz. Y. 100Hz. 6. 1000Hz.
Opoy. 2009

41. 2e¢ pa @Bivouoca taAdaviwon otnv omoia n oOuvaun amooBeonc eivat avdAoyn tng

Tax0TnNTag Tov owHatog, JE TNV Napodo Tou XpOovou

a. n mepiodog PElwveTal. B. n mepiodog gival otabepn.
Y. TO mAdtog dlatnpeital otabepd. 6. n evépyela taAdviwong olatnpeitat
otabepn.

Huep. 2010

42. Aakpotnua Onuloupyesital Katd tn ouvOBeon OUO AmAwWV apPLOVIKWY TAAaVIWOEWV Ol
onoieg mpayuartomolouvtal otnyv idia olevbuvon Kal yupw amo tnv iola 6on 1oopporiag, otav
0l OUO TaAavtwoeig EXouV

a. ioa mAATn Kat {0€g CUXVOTNTEG.
B. davioa mAQTN Kal (0£G GUXVOTNTEC.
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Y. (oa mAdTn Kat TapamAnclEG CUXVOTNTE.
0. {oa mAQTN KAl cUXVOTNTEG €K TWV OTIO{WV N Hla givat moAAamAdota tng aAAnG.
Hpep. 2010

43. Katd t™ ouvbeon OUO amAwVv appovIKWY TaAaviwoewv ths idlag ouxvotntag, mou
yivovtali yUpw amno to idio onueio otnv idia OievBuvon kal €xouv Odlagopd @aong 180°,
T0 MAATOG NG oUVOETNG TaAdvtwong gival

a. A+A,. B. VAIZ +A22 . Y. ‘Al _AZ‘ . 5. ‘Alz _Aj‘ )
Emav. Huep. 2010

44, Avo talAavtwoelg e ouxvotnteg f, Kat f, dnuioupyouv diakpotnuata. H mepiodog twv
dlakpotnudtwy tooutal e

1

a. V-1l 8. 1+ v sl 5.

1
IESAS

Emav. Eomep. 2010

45, ‘Otav ot pia anAn apuovikn taAdvtwon OImMAacidocoule To MAATOC NG, TOTE dimAacialstal

Kai n

a. mepiodog. B. ouxvotnta. Y. OAWKA evépyela. 0. péylotn taxutnta.
Opoy. 2010

46. Xt ia @pBivouoa taAdvtwon, omou n duvaun mou avttibetal otn kivnon €ival tng HopPnc
Fo = -bu, 6mou b Betikn otabepad kat u n taxutnta tou taAaviwtn,

a. otav au€avetal n otabepd amooBeong n mEPIOOOC HELWVETAL.
B. T0 MAdTOG datnpeital otabepd.

Y. n otabepd amdoBeong €€aptdral amd To OXNHPA KAl TO PEYEOOG TOU AVTIKEIUEVOU TIOU
KLVElTal.

0. n evépyela TaAdvtwong dlatnpeitat otabepn.

Hpep. 2011
47. Xtnv amAn apuovikn taAaviwon
da. n SUVAMLKA EVEPYEL TTAPAMEVEL oTaBEPN.
B. N OAWKNA evépyela HETABAAAETAL APUOVIKA HE TO XPOVO.
Y. N OAWKN £VEPYEL TTAPAMEVEL OTABEPN.
0. N KIVNTIKN EVEPYELA TTAPAUEVEL OTABEPN.
Eomep. 2011

48. H ouvOetn TAAAGVTWON E£VOG OWUATOC TIPOKUMTEI Ao OUO AmAEC APUOVIKEG TAAAVTWOEIG
i0lac ouxvotntag mou yivovtal yupw amo tnv idia 6<on icoppomiac otnv idia oievbuvon. To
owpa, O OXEON HE TIG APXIKEC TAAAQVTWOEIG, EKTEAEI amAn apuovikn taAdviwon Le

a. 0w OlevBuvon Kat idla ouxvotnta.
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B. Ola@opeTikn OleUbuvon Kat idla ocuxvotnta.
Y. i0wa dievbuvon Kat SlagopETIKA cuxvotnta.

0. dlagopeTikn OlelBuvon Kal SLaWopETIKNA cuxvotntd.
Emav. Hpep. 2011
49. Jwpa eKteAei tautoxpova OUO QamAEC APUOVIKEG TaAAVIWOEIC HE €EICWOEIS X, =A,

nuwt Kkat x, =A, nu(wt+m) mov yivovtat otnv idia OievBuvon kal yupw amo Tto idlo
onueio, ue A, > A, .

H oUvBetn taAdviwon Tou TMPOKUTTEI EXEl (PAOCN ATMOUAKPUVONC

a. wt Kat mAatog A, —A,. B. wt+m Kat mAdtog A, —A,.
A, + 4,
Y. wt Kal MAQTog A, +A,. 0. wt+m Kal mAdTog 2
Opoy. 2011

50. Zwpa ekteAei amAn appovikn taAdviwon mAdtoug A. Av to mAdTO¢ NG TAAAGVTWONG

autng¢ OimAaciaotei, TOTE diMAacidletai

d. n mepiodog. B. n ouxvotnta.

Y. N OAWKA EVEPYELA TNG TAAAVTWONG. 4. n pé€ylotn TaxUTnTd TOU GWHATOG.
Opoy. 2011

51. Kata tn Oidpkela piag e€éavaykaopevng taAdviwong
d. €XOUME TAVTIA GUVTOVICHO.
B. n ouxvotnta TtaAdviwong Osv efaptdtat amd tn ouxvotnta Ttng Oleysipoucag
ouvapng.
Y. yia dedopévn cuxvotnTa Tou SlEyEPTN TO MAATOG TNG TAAAVTWONG TAPAKEVEL OTABEPO.
0. N EVEPYELA TIOU TIPOCWEPETAL OTO CWHA OV AVTIOTABUIZEL TIG ATTWAELEG.
Hpep. 2012

52. e pia @Bivouca pnxavikn taAdviwon n ouvaun avtiotaong €xet tn popen F,.= -bu.
Apxikd n otabepa anooBeong éxel Tiun b,. 2tn ouvéxela n tun tng yivetat b, pe b, > b,.
Tote:
d. To TMAQTOG TNG TAAAVTIWONG HEWWVETAL TO YPNYOPA HE TO XPOVo Kat n mepiodog tng
mapouctdlel pikpn peiwon.
B. To MAATOGg TNG TAAAVIWONG AUEAVETAL TIO YPHYopd HE TO XPOVO Kat n mepiodog Tng
mapouctdlel pikpn avénon.
Y. To mMAGTOG TNG TAAAVTWONG HEWWVETAL TIO YPNYOPA HE TO XPOVO KAl n TeEPIoOOG TG
mapouctdlel pikpn avénon.
6. To mAdtog tng TaAdvtwong aufavetal mo ypRyopd HE TO XpOVo KAl n mepiodog tng
nmapouctalel Pkpn Peiwon.

Emav. Hpep. 2012

53. 2e pia €€avaykaopévn pnxavikn taAdviwon, yla oplouévn TUN TG oUXVOTNTAg TOU

OIEyEPTN, TO MAATOG TNG TAAAVTWONG
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d. Tapapével otabepo. B. pElwVETAL EKOETIKA PE TO XPOVO.
Y. au€dvetal eKOETIKA pPE TO XpAvo. 0. JEWWVETAL YPAUHIKA HE TO XPOVO.
Opoy. 2012

54. Aakpotnua Onuioupyeitar amo T 0oUVOEon OUO AMAWV APUOVIKWY TaAavTWoEwWV
i0lag otevbuvong, pe i0lo mAdtog, yupw amo tnv idia 6éon 1copporiag, otav ol TaAaviwoeIg
auTEG £XOUV

T
a. ioeg ouxvotnteg Kat ida paon. B. {oec ouxvoTnTEC Kat Slagopd @dong 2 .
Y. TapamAncleG CUXVOTNTEG. 0. ioeg ouxvatnteg Kat dlaopd daong .
Hpep. 2013

55. Je pia pnxavikn taAdvtwon tng omoiag to MAATog POivel xpovikd w¢G A = A,.e™,
omnou A, €ival To apxiko mAdTog NG taAdvtwong Kai A gival pia Otk otabepa, 10xUel 0TI
d. Ol PEWWOELG Tou TAATOUG o€ KABe epiodo gival oTabepEg.
B. n OUvapn avtiotaong eivat Fu. = - b.U?, omou b sival n otabepd andéoBsong Kat U n
TaxUTNTA TOU CWHATOC TTOU TAAAVTWVETAL.
Y. n mepiodog T NG TAAAVIWONG HEIWWVETAL PE TO XPOVO YId HIKPR TR TG oTtabepdg
amooBeong b.
6. n Ouvaun avtiotaong eival Fy, = -b.u, omou b eival n otabepd amdécBeong Kat U n
TaxUTnTa TOU CWHATOG TTOU TAAAVTWVETAL.

Huep. 2013

56. Xe¢ pia amAn appovikn TAAdvtwon n Taxutnta ToU Oowuato¢ TouU TaAaviwvetal
divetal ano t oxéon U = Awnuwt. Tote n amoudkpuvon x amo tn 6£on tcoppomniag divetal
ano tn oxéon

3z

a. X = Anpwt. B. x = Aocuvwt. Y. X = Anp(wt+m). 5. x = Anp(wt+ 2

).
Emav. Hpep. 2013

57. Ze wa bBivouoa taAdviwon n duvaun mou MPoKaAei tnv amooBeon gival g Hopng
F = -bu, omou b Octiki otabepd kai U n TAXUTNTA TOU OWUATOC TIOU TaAavtwveral. To
£pyo tn¢ oUvaung autig ivai

a. BeTkO, dTav To cwHA KIVEITAL TPOG TNV APVNTIKA KateuBuvon.

B. mavta apvntiko.

Y. mavta 0etiko.
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6. pndgv yla pua mAnpn taAdvrwon.
Emav. Hpep. 2013

58. Zwpa ekteAei anAn appovikn taAdvtwon pe mAdtog A. Xtn 6éon péylotng anoudkpuvong
d. N KWYNTIKA EVEPYELA TOU CWHATOG YIVETAl PEYLOTN.
B. n duvapikn evépyela tng TaAaviwong pndevietat.
Y. TO HETPO TNG OUVAUNG EMava@opdq yivetal HEYLOTO.
6. n emtdxuvon Tou cwyatog pndevietat.

Opoy. 2013
59. H Ouvaun enavagpopd¢ mou aockeital o€ €va owpa padac m mou  eKTEAEl anAn

appovikn taAavtwon givai ion pe F. To nnAiko
d. Tapapével otabepod os oxéon PE TO XPOvo.
B. HETABAAAETAL APHOVIKA OE OXEGN HE TO XPOVO.
Y. au€avetal YPapUIka o€ OXECN HE TO XpOVo.
0. Yyivetal péyloto, Otav 1o cwua SIEPXETAl amo tn B£on 1ooppomiac.
Huep. 2014

60. H ouxvotnta piag e€éavaykacu£vng talaviwong
a. eivat ion pe ™ ouxvotnta tou SLEYEPTN.
B. eival mavta ion pe TNV 1IG10CUXVOTNTA TOU TAAAVTIWTH.
Y. €€aptdrtal amd v apxikn eVEPYELd TNG TAAAVTWONG.
6. elval ion pe to dBpolopa NG CUXVOTNTAG TOU OLEYEPTN Kal TNG LOlLOCUXVOTNTAG TOU
TAAQVIWTA.
Hpep. 2015

61. Xtn ouvBeon OUO amAwWV ApUOVIKWV TaAaviwoewVv TG idlag ouxvotntag mou yivovrai
yUpw amno 1o idio onueio kai otnv idla oievbuvon, to MAATO¢ TG oUVOETNC TaAdvtwong gival
a. o€ Kabe mepinmtwon otabepo.
B. oe kabBe mepimtwon (0o pe TO ABpolopa TOU TAATOUG TwWV OUO ATAWY APHOVIKWY
TAAAVTWOEWV.
Y. O€ KaBe mepimtwon pndeEv.
0. APHOVIKN cuvAPTNOoN TOU XpOVvou.

Emav. Hpep. 2015
62. e pia @bBivouca taddviwon otnv omoia 10 MAQTOG WEIWVETAl EKOETIKA LIE TO XPOVO
a. n mepiodog Oev dlatnpeital yla oplopévn TR Tng otabepdg amdoBeong b.
B. otav n otabepd amooBeong b PEYAAWVEL, TO MAATOC TNG TAAAVTWONG HELWVETAL O
ypriyopa.
Y. n kivnon pével meplodikn yla omoladnmote TR Tng otabepdg amooBeong.
0. n otabepd amdéoBeong b e€aptdrat povo amd To OXAUA KAl TOV OYKO TOU CWHATOG TIoU
TAAQVTWVETAL.

Hupep. 2016
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63. e pa efavaykaouévn taAdvtwon n ouxvotnta tou OIEyEPTn gival UEYaAUTEPN NG
10100UXVOTNTAC TOU TaAaviwtn. AV LEIWVOULE CUVEXWG TN OUXVOTNTA Tou OIEYEPTN, TOTE TO
NAQTO¢ NG e€avaykacuEvng taAaviwong
a. 0Oa pével otabepo.
B. Ba aufdvetal cuvexwg.
Y. 6a pewwveTal cuvexwc.
0. apxikda Oa au€dvetal Kat HETA Ba pelwveTal.

Huep. 2016 (maAaiou tumou)
64. ‘Eva owpa X ektedei ouvOeTn appovikny TaAdviwon w¢ amotéAsopa OUo0 amAwv
apUOVIKWV TaAavtwoswv mou yivovtal otnv idia dievbuvon kai €éxouv e§ICWOEIC X, = Anuwt
kat x, = 3Anu(wt + m). H gfiowon tng oUVOETNG apuoVIKIG TaAdvtwong gival
a. x=2Anpwt. B. x=4Anu(wt + m).
Y. X =3Anpwt. 0. X =2Anp(wt + m).

Huep. 2016 (maAatou tumou)
65. H otabepa amdoBeong b piag @Bivovoag taAdviwong, otnv omoia n avutiOEUEvn
duvaun eivat avdAoyn tn¢ taxutntag,
a. €€aptdtal amd v TaxUtntd TOU OCWHATOG TOU TAAAVIWVETAL.
B. pewwvetal katd tn Oudpkela g @Oivouocag taAdvtwong.
Y. é€xel povada pétpnong oto S.l. to kgs.
0. e€faptatat amd TG WOOTNTEG TOUu MEoCOU péoa oTo omoio yivetal n @Bivouca
TaAaviwon.

Emav. Hpep. 2016

66. Kata t ouvBeon OUO amAwvV ApPUOVIKWV Ttalaviwoewv, i0iag Olevbuvong Kai idiou
nMAdToug, mou Yivovtal yupw amo to i0lo onueio Kai mou ot mepiodol toug T, kai T,
dlapépouv oAU Aiyo petaél Toug, MPOKUMTEl TaAAvtwon HETaBANToU mMAAToug pe mepiodo T

nmou eival ion pe

T1+T2 2T1.T2
a. T = > . B. T = TrT °
1 2
|T—T| T.
— 1 2 _ 12
Y. T= . 6. T= 7=

Emav. Hpep. 2016
67. Jwpa ekteAei amAn appovikn taAdviwon. Av n amoudkpuvon X amo 1t 6éon
ioopportiac tou divetal amd tnv &g€iowon X = Anuwt, T0TE N TIPR ™G dUVaUNG £Mavagopag
oivetal ano tn oxéon
a. F=- mw*Acuvwt. B. F=mw?Anpwt.
Y. F=- mw*Anpwt. 6. F=mw?Acuvwt.
Emav. Huep. 2016 (maAatou tumou)
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68. 'Eva owpa X eKTeEAEl OUVOETN APUOVIKN TAAAGVTWON, WG AMOTEAECHA OUO ApPLOVIKWV
TaAavIwoewy mou yivovtal otnv ioia dievBuvon Kal €xouv eEICWOEIC X, = Anuwt kal X, =
Anuwt. To mMAATo¢ A NG oUVOETNG apUovIKAG TaAdviwong givail ico pe

a. A=A +A,. B. A=|A — A

2 2 2 2
Y. A=A/A + AL 5. A= |A1—A2|.

Emav. Huep. 2016 (maAaiou tumou)

69. Jwua ekteAei Tautoxpova OU0 amAEG apLoVIKEG TaAaVTWOoEIS e eEICWOEIC X=Anuwt Kai
X=Anu(wt+m). O1 TaAavtwoeig yivovtai otnv iola dievbuvon kai yupw amo to ioo onueio. la
Ta MAATN A, Kal A, Twv TaAavtwoswV I0XUEl 0TI A, > A,. H oUvOsTn TaAdvtwon mou eKTEAEI TO
owua Exel mTAATo¢

a. A, +A,. B. A, -A,.

Y. A - A, : 3. Ai + A;.

Opoy. 2016
70. Zwpa ekteAei e€avaykaopévn taAdviwon. [lapatnpeitar ott yia 000 OlAQOPETIKES
ouxvotntec f, kat f, tou Oleyéptn ye f, < f, 1O MAATOC TNG TAAdvtwong &ivail idio. lNa tnv

10loouxvotnta f, TOU cUCTAUATOG IOXUEL:
a. fo <fi B. fo>f Y- fi <fo <fa 6. fi =feo

Huep. 2017
71.  Awakpotnua onuioupyeital petd and ouvOleon OUO appOVIKWY TAaAavIwoewVv NG idiag
JievBuvong mou yivovtal yupw ano to i0lo onueio, 0tav ol TaAaviwoeI EXOUV
a. i{oa mAQTn Kat (0€g CUXVOTNTEG.
B. OlA@OPETIKA TAATN KAl (0EG GUXVOTNTEG.
Y. Ola@POPETIKA TAATN Kal OLAPOPETIKEG GUXVOTNTEG.
0. {oa mAQTN Kal cuxvoTNTEG OU OLAWEPOUV TIOAU Aiyo peTagu Toug.

Hpep. 2017
72. Katd tn ouvBeon OUO amAwv apuovikwv taAaviwoewv idiag dievBuvong, mou yivovtai
YUpw amo tnv idia Oéon icoppomiac, pe TO i0l0 MAATOC A Kal ouxvotntes f, kat f,
onutloupyeitat ouvBetn  kivnon, n omoia mapouocidlel Olakpotiuata. H mepiodo¢ Tou

diakpotnuarog givat ion pe
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a. T=-——o. B. T=

fL—fL v- T=|f,- 1, 5. T=

Emav. Huep. - Opoy. 2017
73. Talaviwtig ekteAei eavaykaopévn taddviwon Pe TN ouxvotnta f tou OIEyEPTn va €ival
Aiyo peyaAutepn anod tnv 10loouxvotnta f, tou taAaviwtn. Av EAQTTWOOULE TNV MEPIOJO TOU

OleyEPTN, TO MAATOC TNG TAAAVTWOoNG ToU TaAaviwtn
da. Tapapével otabepo.
B. aufavetal apxikd Kat PETd EAATTWVETAL.
Y. EAATTWVETAL APXIKA Kal PETA auEdvetal.
0. eAATTWVETAl.
Huep. 2018

74. Talaviwtig ekteAei @pBivouoa taAdviwon. H avutbéuevn ouvaun egivat avdioyn tng
taxvtntac (F = -b.u). H evépyeia tn¢ taAdvtwong tn xpovikn otiyun t, ivai ion pe E kai to
MAQTOC NG io0 pe A. Av UETA amo xpovo t n evépyela tng taAdviwong eivai ion pe % T0T€ TO
VEo mAdto¢ tn¢ taAdviwong Oa eival ico pe

A A
a. —. B'T' Y. —/—. 6. A.

Emav. Hpep. - Opoy. 2018

75. Katd t™ ouvbeon OUO amAwV apUOVIKWY TAAQVTWOEWY TOU EKTEAoUvTal otnv iola
JievBuvon kal yupw ano tnv idia 6éon tooppomniag pe eEIGWOEIS X, = Anu100mt (S.1.) kat x, =

Anu104mt (S.1.) dnuioupyouvtai diakpotiuata. H cuxvotnta twv Olakpotnuatwy givai ion e
a. 0,5 Hz. B. 1,0 Hz. Y. 2,0 Hz. 0. 4,0 Hz.
Emav. Hpep. - Opoy. 2018

76. ‘Eva ocwpa ekteAei @Bivouoa taAdvtwon pe duvaun avtiotaonc otnv Kivnon tng Hopeng
F = -bu, 6mou v n taxutnta taAdviwong tou ocwpatog. H otabepa anooBeong b oto OlEOVES
ouotnua povaowy PEtpnong (S.1.) petpiétal o

kg kg kg. m kg. m
- B.—z. Y.T 0. —=——.

a.

Hpep. 2019
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77. Katd t™ ouvBeon OUO amAwV apUOVIKWY TaAaviwoewv Ttng iolag ouxvotntag f, mou

npayuatonolouvtal yupw amo to iolo onueio kat otnv iola oleubuvon, IoXUEL OT
d. To MAATOG TG oUVOETNG TAAAVTWONG Eival APHOVIKN cUVAPTNON TOU XPOVOU,

B. To MAATOC TNG OUVOETNG TAAAVTWONG €ival MAVIA {00 PE TO ABPOIOHA TWV TAATWY TWV

EMPEPOUC TAAAVTWOEWY,

Y. TOo TAQTOG TnGg oUVOETNG TaAdviwong e€aptdtat amd tn ouxvotntd f Twv EMPEPOUG

TAAQVIWOEWY,

0. To TMAQTOG Kal N apxikkn @don tng ouveetng taAdviwong €€aptwvtal amd ta aviioToxa

XAPAKTNPLOTIKA TWV EMPEPOUC TAAAVTWOEWY.

Huep. 2020

78. ‘Eva owpa ekteAel oUVOETN Kivnon, Mou MPoEpxetal amdé T oUvBegon OUo anAwv
apUoOVIKWV TaAavtiwoewv, (0lou mAdToug A, idiag OievBuvong kai idiag B€ong 1oopportiag.
Ot ouxvOTNTEG TwWV OUO TaAavtwoewy ival f; = 398Hz kai f, = 402Hz. Xtnv mapayouevn cUvOeTn

Kivnon, O€ XPOVIKO OlAoTNUa €VOC OEUTEPOAEMTOU, TO TMAAQTOC LIEYIOTOMOIEITAl

a. 2 @opéc. B. 4 @opsg. Y. 400 @popsg. 6. 800 popsg.
Emav. Hpep. - Opoy. 2020

79. H egiowon tng amoudkpuvong tng TtaAdviwong owpatog padac m e 10aviko €AAtrplo

otabepdc K, Oivetat amd tn oxéon: x = Anu(x /ZTKt + @), omou A to otabepo mAdrog. H

napanavw taAdviwon givai

a. @bivouoa. B. €AeUbepn.
Y. €€avaykacpévn GE GUVTOVIOHO. 0. efavaykaopévn aAAd Oxi o€
GUVTOVICOHO.

Emav. Hpep. (maAaid clotnua) 2020

80. Zwpa ekteAei Kivnon, mou TpPoEpxetal amd T oUvOeon OUO AMAWV APLOVIKWYV
TaAavIwoewy, yUpw amo to i0lo onueio idiou mAdtoug kai iolag dievbuvong, UE CUXVOTNTEG f, =
199Hz Kkai f.= 201Hz, pe anotéAeoua va napouvcialovtai dlakpotripata. O xpovog

avaueoa o€ 000 01adoxikoUg INOEVIOLOUG TOU TAATOUG gival
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a. fs. B. —s. Y. oS 3. 0,5s.

Hpep. 2021

81. Je wa pnxavikn taAdvtwon tng omoia¢ 1o mMAATo¢ pPeTaBAAAsTal ouu@wva HE T OX€on
A = Ae™, omou A, gival To apxiko MAATo¢ TNG TaAdviwong Kat A €ival pia Ostikn otabepd, 10XUEL

ot:
d. TO PETPO TNG OUVAUNG TTOU TIPOKAAEL TV amocBeon eival otabepo.

B. n mepiodog T Tng TaAAdviwong Olatnpeital otabepr yla oplopévn TR TG otabepdg

amooBeong b.

Y. N mepiodog TNG TAAAVTWONG MEWWVETAL HE TOV XPOVO Yid OPLOHEVN TIUR TG oTabepdg

amooBeong.
6. TO PETPO TNG OUVAUNG TTOU TMPOKAAEL TV amdcBeon gival avdAoyo tng amopdkpuveng.

Emav. Hpep. - Opoy. 2021

82. Ze ia anAn appovikn taAdavtwon, 0tav o taAaviwtig Kiveital mpog t 6€on icoppomiag:
d. n OUVAMLKA EVEPYELA TOU TAAAVTWTN aufavetat.
B. TO PETPO TNG EMTAXUVONG TOU TAAAVTIWTH HEWWVETAL.
Y. TO PETPO TNG TaxUTNTAG TOU TAAAVTIWTN HELWWVETAL.
0. TO HETPO TNG dUVAUNG EmMavagopdg oTov TaAaviwtn audvetat.
Hpep. 2022

83. ‘Eva oUotnua eAatnpiov - owpatog ekteAsi e€avaykaouévn taAddviwon. H ouxvotnta
taAdviwonc 6a petaBAnbei, eav petaBaAAoupe
a. tn otabepd amdoBeong b.
B. TN ouxvotTNTa NG £EWTEPIKNG TEPLOBIKAG SUVAUNG.
Y. Tn otabepd tou eAatnpiou.
6. Tn pala Tou cwPaAToG.
Hpep. 2023

84. Karta tn didpkeia piag e€avaykacpevng tadavtwong avéavoupe t otabepd anooBeong b. Av
I CUXVOTNTA TOU OIEYEPTN

a. eival peyaAutepn amd TNV OlLOCUXVOTNTA TOU CUCTAHATOG, TO TMAATOG TNG ££AVAYKAGHEVNG
TaAaviwong 6a mapapeivel otabepo.

B. eival ion pe TNV 1OLOOUXVATNTA TOU CUCTAMATOG TO MAATOG TNG £€AVAYKACHEVNG TAAAVTWONG
0a pelwosi.

Y. €&ival ion pe v 181ooUXVOTNTA TOU GUCTAKATOG, TO TAATOG TNG £€AVAYKACHEVNG TAAAVTWONG

Oa mapapeivel otabepd.
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0. eival pikpotepn amd tnv 8locUXVOTNTA TOU CUCTAMATOG, TO TAATOG TNG £EAVAYKACUEVNG

TaAaviwong 6a mapapeivel otabepo.
Hupep. 2024

B. EpwTtrogi¢ cuumAnpwonc KEVou

Na ypdyete oto te€TPddI0 o©a¢ 10 ypdupa tng mpotacng kai OimAa t Aéén mou 1n
OUUTIANPWVEI OWOTA.

1. Na PETa@EPETE OTO TETPASIO OAG TOV MAPAKATW TVAKA TOU AVAPEPETAL OTNV ATIAN
APHOVIKA TAAAVTWON KAl VA CUHUTANPWOETE TA KEVA HE TA KATAAANAA HETPA TWV QUOLIKWY

pEYEBWV.

X (amopdkpuvon) U (Suvapikn evépyela) K (KIvnTIKA €vEpyEla)

0

X, 6J

X, 5J 4)
A

Eom. 2002

2. Xtn olvBeon OUO ApHOVIKWY TAAAVIWOEWY TNG idlag dlelbuvong, mou yivovtal yupw amnd
10 {010 onpeio pe to 610 MAGTOG Kal Alyo OlAPOPETIKEG OUXVOTNTEG, XPOVOG avapeoa os 000

OlAOOXIKEG HEYIOTOTOINCELG TOU TAATOUC ovopdletdt ........... TOU OlaKPOTAHATOG.
Hpep. 2003
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. Epwtnoeig¢ Zwotou - AaBoug

Na xapaktnpioete 010 TETPAOIO 0AG TIC MPOTACEIG MTOU akoAouBouv e To ypdupa X, av €ival
OWOTEC 1 UE TO ypdupa A, av gival AavBaouéeveg.

1. Ze pla e€avaykaopévn TaAAVTwon, KAatd To CUVTOVICHO, N EVEPYELA TNG TAAAVTwWONG eival
pEyLlOTN.

2. ZXe pua e€avaykaopévn TaAaviwon To MAAToG mapapevel otabepo He TO XpOvo.

3. ZXe pa @bivouca pnxavikn TaAdviwon o pubuog peiwong Tou MAATOUG PEWWVETAL, OTtav
au€avetal n otabepd améoBeong b.

4. Katd To GUVTOVIOHO N £VEPYELA METAPEPETAL OTO cUCTNHA KATd To BEATIOTO TPOTO, YU
auto Kat To MAATOG TNG TAAAVTWOoNG Yivetal HEyLoTo.

5. H otabepd amooBeong b oe pia pbivouca taldaviwon e€aptdral Kat amo Tig IG10TNTES TOU
HEoou.

6. AuO apHOVIKEG TAAAVTWOELG €xouv TNV idla OleuBuvon Kat yivovial yUpw amo 1o {60
onugeio pe TO 010 TMAATOG GAAG Alyo OlAQPOPETIKEG OUXVOTNTEG. XTn OUVOEoH Twv
TAAQVIWOEWY AUTWY 0 XPOvog avapeca o€ OUO OLAOOXIKEG HEYIOTOMOINCEL TOU TAATOUG

ovopdadletal mepiodog Twv SlaKPOTNHATWY.

7. To mAdtog plag e€avaykaopévng tadaviwong 0ev e€aptdtal amo tn ouxvotnta f Tou
OlEYEPTN.
8. H mepiodog Kat n cuxvotnta £vog mePLodikoU Patvopévou sival PHeyEdn avtiotpoga.

9. Ta ktpla Katd tn OLdpKeld VOGS GEICHOU eKTEAOUV e€avaykaopévn TaAdviwon.
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10. To €pyo tng SUVAUNG TTOU TIPOKAAEL TNV amocBeon o€ pla @Bivouca pnxavikn TaAaviwon

elval mavta OsTiko.

11. Ze pua e€avaykaopévn TAAAvTwon n cuxvotnta Tou TAAAvToUUEVOU GUOTAHATOC Eival

OlA@OPETIKA AT auTr Tou OLEYEPTN.

12. H amAn appovikn taAdvtwon ivatl eubuypappn opaAd mTaxuvopevn Kivnon.

13. Xt pla e€avaykaopévn TaAdvIwaon N cuxvotnta Tng TaAAvIwong looutdal He Tn ocuxvotntd
Tou OlEYEPTN.

14. To mAdtog ot pla €€avaykaopévn TaAdaviwon eival ave€aptnto amd tn cuxvotntd Tou
OleYEPTN.

15. H ouxvdétnta tou SLaKPOTAKATOG €ival HEYAAUTEPN amd KABE pla amd TG CUXVOTNTEG TWV
000 TAAAVTWOoEWY TToU dnNUIoupyouv To SlaKpOTNHd.

16. Xe pia @Bivouca TaAdvtwon to TAATOG TNG TAPAUEVEL 0TABEPO.

17. To ALVOPEVO TOU GUVTOVICHOU Trapatnpeital HOvo os eEavVayKACHEVES TAAAVTWOELG.

18. Xe pua amAni appovikn TaAdvtwon, otav To cwpa SlEpXeTal amd tn 6€on ooppotiag, n
TaxuTNTd Tou £ival PnodEv.

19. XZe pua @Bivouca TaAAvVTwon To TAATOG TAPApEVEL 0TABEPO.

20. e pa s€avaykaopEvn TaAAvIwon To TAAToG Tng TaAdviwong e€aptdtal amo Tn cuXvotTnTa
TOU OlEYEPTN.

21. To @aLVOHEVO TOU GUVTOVICHOU GUHBAiVEL OTIG £EAVAYKACHEVEG TAAAVTWOELG.

22. H evépyela TaAAvTwong oTnV amAn dpHoVIKA TAAAVIwon HETABAAAETAL APHOVIKA HE TO
XpOvo.

23. Xt pia e€avaykaopévn TaAdvtwon o OleyEPTng eMBAAAEL 0TV TAAAVTWON TN CUXVOTNTA
ToU.

24, 'OAeg ol TAAAVIWOEIG OTO HAKPOKOOHO €ival pBivouseg.

25. Xt pia @Bivouoa pnxavikn taAdvtwon, otnv omoia n SUvaAun TOU AVTIOTEKETAL OTnV
kivnon eivat g popeng F =-bu, n otabepd amoéoBeong b ivat aveEaptntn amo to oxnua
Kal TIG OlaOTACELG TOU AVTIKEWEVOU TTOU KIVELTAl .

26. Xt pua amAn appovikn TAAAvIwon auEavetal To PETPO TG TaxUTnTag TOU GWHATOG TToU
TaAaviwvetal Kabwg aufdvetal to HPETPO TG SUVAUNG EMAVAPOPAC.

27. Xe pua e€avaykacpevn TaAdvtwon n ocuxvotnta tng TaAdviwong ival mavta idwa pe tv
10l0oUXVOTNTA TOU TAAAVTWTN.
28. Xe pa eavaykaopévn TAAAVTIWON N EVEPYEWM TOU TPOCEWEPETAL OTO oUCTNUA

avtioTadbpifel TIg amwAELEG Kal £T0L TO TMAATOG TG TaAdvtwong dlatnpeital otadepo.

29. Xt @Bivouca taAdviwon, o TAATog TNG TAAAVTWOoNG TAPAKEVEL 0TABEPO.

30. a. Xe pia @bivouca taAdvtwon otnv omoia n avurtiBéuevn duvaun eivat avaioyn tng
taxutntag (F=-bu), ywa oplopévn TN g otabepdg amdoBeong b n mepiodog pelwvetal.

B. H ocUvBeon dU0 AMAWY APHOVIKWY TAAAVTIWOEWY, TNG idlag dleubuvong mou yivovtal yupw
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amd 00 onueio Pe ouxvotnTteg mou Olaepouv Alyo petafl toug, eival amAn appoviKA

TaAdvIwon .

31. ZXe pia amAn appoviki TaAdviwon n mepiodog e€aptatat amod 1o MAATog TaAdvIwong.

32. Xt g€avaykaopévn TaAdvtwon mou BpIioKETAL O GUVTOVIOHO, TO TTAATOG TNG TAAAVTWONG

au€avetal, otav OITAACIACTEL N GUXVOTNTA TOU OLEYEPTN .

33. a. H ouvbBeon dUo amAwv appovIKwY TaAaviwoewv idlag Oleubuvong, Yupw améd tnv
i0la Ofon coppomiag, pe TO (00 TMAATOC AAAA HE OLAPOPETIKEG OUXVOTNTEG, £XEl WG
amotéAecpa amAn  appoVIKN TAAAvTwon.

B. Xe pa @Bivouca pnxaviki TaAdviwon, yla oplopévn TPn Tng otabepdg amooBeong b, n
TEPI000G TNG TAAAVTWONG TAPAWPEVEL OTABEPN HE TOV XPOVO.

34. To ouUotnua avdptnong TOU aAUTOKLVATOU eival éva ouotnpa amooBevVUHEVWY
TAAQVTWOEWV.

35. ‘Otav ta apoptioép €vOG AUTOKIVATOU TAAWVOUV Kat Bsipovtal, n tpn tng otabepdg

amooBeong eAATTWvETAl.

36. Katd Ttov OUVTOVIOHO N €VEPYELd TOU OLEYEPTN HETAPEPETAL OTO TAAAVTIOUHEVO

oUoTNUa, Katd tov BEATIOTO TPOTO.

37. Ze pua @Bivouca taAdvtwon, otnv omoia n avtitBéuevn duvaun €ivat avaioyn tng
taxutntag, o Adyog O0Uo OlAdOXIKWY HEYIOTWY aMOPAKPUVOEWY TPog TV idla Kateubuvon

dlatnpeital otabepag.

38. Xe pia amAn appovikn TaAdviwon av n e€icwon tng amopdkpuvong eivat x = 5-nu2t
(S.1.), tote n €€icwon tng Taxutntag sivat v = 5-cuv2t (S.1.).

39. a. To mAdtog pag e€avaykaopévng taAdviwong e€aptdtal amd tn ouxvotnta Tou
OlEYyEPTN.

B. Xe kaBe pbivouoa taAdaviwon n mMepiodog TNG TAAAVTWONG PEWWVETAL HE TOV XPOVO.

40. a. Nepiodog Ts €vOg OLAKPOTAHATOG OVOPALETAL O XPOVOG avApESa o€ OUO OLadoXIKoUg

MNOEVIOHOUG TNG ATTOPAKPUVONG.

B. Katd tnv ekdAAwoN CEIOHIKAG GOvNoNG To £0a@og AsToupyel wg SlEyEPTNG Yia TaA KTiplda.
‘Otav n ouxvotTnNTa TOU CEICHIKOU KUMATOG Yivel {on pe TNV 1O1OCUXVOTNTA £VOG KTIPiou, TO

TAQTOG TNG TAAAVTWONG TOU KTIPioU peyLloTomolEiTal.

Y. Ze pua @Bivouca taAdvtwon, PE PIKpR otabepd amdoBeong b, otav n otabepd amooBeong

auénBei Atyo, o pubpog peiwong tou MAAToug TNG TAAAVTWONG EAATTWVETAL.
41. Xe pa @bivouca TAAAVIWON N EVEPYEWM TOU TAAAVIWTH TAPAMEVEL oTABEPN.

42. da. Amo tn ouvbson OUO ATAWY APHOVIKWY TAAAVIWCEWV TNnG idlag dlelbuvong mou
yivovtal yUupw amod 1o idlo onpeio Pe to (010 MAATOG Kal JE CUXVOTNTEG TTOU OLAPEPOUV TTOAU

Alyo petagu toug, mpokUTTEL TEPLOBIKN Kivnon mou mapouctalel dlakpotipard.
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B. Xt pua e€avaykacpévn TAAAvTwon to TAATog TG TaAdvtwong e€aptdtal amd tn cuxvotnta
TOU OLlEYEPTN Kal Tn otabepd amooBeong b.

43. a. Itg e€avaykKaopéveg TAAAVIWOELG, OTav To TAAAVTOUUEVO cuotnua Bpioketal otnv
KATdotaon OUVTIOVIoHoU, TO HEYLOTO TAATO¢ TaAdviwong e€aptdtat amd tn otabepd
amooBeong.

B. Me to cUoTnUa avaptnong TwWV AUTOKIVATWY (AHOPTICEP), EMOWWKETAL N EAAXIOTOTOINGCN
NG amdoBeoNC TWV TAAAVTWOEWV.

44. To amotéAeopa Tng ouvBeong OUO ATAWY APHOVIKWY TAAAVTIWoewv idlag Oleubuvong,
i0lag B£ong looppomiag, idlou MAATOUG Kal TAPATANCLWY GUXVOTATWY £ival amAn apHoviKi
TaAaviwon.

45. a. Itg €€avayKaopEVeG TAAAVIWOELG OTNY KATACTAGNH GUVTOVICHOU, TO HEYIOTO TMAATOG

e€aptartal amo tn otabepd andéoBeong (b).

B. Katd tn ouvBeon 0U0 AMAWY APHOVIKWY TAAAVTIWOEWY dnploupyouvtal dlakpotipata. H

TMEPI0O0G TWV OlAKPOTNHATWY tooutal e Ty = T2|, omou T, kat T, ot mepiodot Twv OUo

|T1 B
APXIKWY TAAAVTWOEWY.

46. a. Xt pia @Bivouoa taAaviwon n otabepd amocBeong b e€aptdrtal amd Tig GLOTNTEG TOU

HECOU Kal amd To oxXNHa Kal To HEYEBOC TOU AVTIKEIMEVOU TTOU TAAAVTWVETAL.

B. ITIg £€aVAYKACUEVEG TAAAVTIWOELG O OLEYEPTNG APALPEl CUVEXWG EVEPYELD ATO TO cUCTNHA
HEow TG dleyeipoucag dUvapung.

47. e pla €€avaykaopEvn TAAAVTWOon, KAtd TOV GUVTOVIOHO, N EVEPYELA PETAPEPETAL ATIO TOV

OlEYEPTN OTO TAAAVTOUHEVO GUOTNHA KATd Tov BEATIOTO TPATIO.

48. e pa €€avaykaopevn taAdviwon pe otabepd amooBeong b, To HEYIOTO TMAATOG TNG

TAAAvVTwWong oTnV TEPLOXN CUVTOVIoHOU e€aptdtal amo tnyv TP TG otabepdg b.

49. Xe& e€avaykaopévn TaAdaviwon pe amdéoBeon, otnv KATACTACH GUVTOVIOHOU, TO HEYLOTO

mAdrtog e€aptatal amo tn otabepd amdoBeong b.

50. Kabwg ta apoptioép vAg auToKLVATOU TTaAlWwVouV Kal @bsipovtatl, n otabepd andoBeong
b eAattwveTal KAl 0Tav T0 AUTOKIVNTO TEPVA Ao £va £E0YKWHA Tou dpOHouU, N TAAAVIwon Tou
QUTOKLVATOU OLAPKEL TEPLOCOTEPOD.

51. Xe pia @Bivouca TaAdviwon, oTnV omoia To MAATOG HEWVETAL EKOETIKA HE TO XPOVO
’ ’ —At ’ ’ ’ ’ ’
oUppuwva pe TN oxéon A= Ae , n otabepd A efaptdtar pévo amd tn pada tou

TaAavtoUHPEVOU CUGTHHATOG.

Empédeia: Mepk. MNavayiwtonovAog-Puoikog 24. www.merkopanas.blogspot.gr




Quaoikn ' Aukeiou Betikou lNpocavatoAicuol Ofuata Eéstdoswy

Epwtnosic 2°° Osuatoc
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1. Zt0 akpo 8avikou eAatnpiou pe @UOIKO PAKOG [, kKat otaBepd eAatnpiou K eival
ouvoedepévo cwpa palag m, omwe OeiXvel TO OXAHA.

—g—
X

a. Mowa amd Tt KaumUAeg | kat Il Tou mapakdtw OlaypAUpPATog AVTIOTOIXEL 0Tn OUVAMIKA
EVEPYELA TOU EAATNPIOU KAl O OTNV KIVNTIKN EVEPYELA TOU CWHATOC;

JIE

Na OlKaloAoyNoETE TNV amdvtnon odag.
B. Na oxedldoeTe TN YPAWWKA TaAPAoTacn TG OAIKAG EVEPYELAG, A@OU HETAPEPETE TO

mapandavw Olaypaypda oto TeTpdadio oag.
Huep. 2001

2. Aulo am)oi appovikoi TaAavTwTéG A Kal B mou eKTeAOUV APEIWTEG APHOVIKEG TAAAVTWOELG
Tou i0lou MAdToug, £€xouv otabepig emavagopdg D, kal Dy avtiotowxa, pe Dy> Dg. Molog £xel
HEYAAUTEPN OALKN EVEPYELQ;

d. O TaAavtwtng A. B. o taAaviwtig B.

Na OlKaloAoynoeTe TNV anmdvtnon odag.
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Opoy. 2002

3.  Zwpa palag m ekteAel ypappikn amAn appovikn taAdvtwon. H amopdkpuvon x tou
owpatog amd tn 6fon ooppomiag Oivetal amd tn oxéon x=Anuwt, OTMoOU A TO MAATOG TNG
TAAAVIWOoNG Kal w n ywviakn ouxvotnta. Na amodsifete otL n cuvoAlkn dUvapn, Tou GEXETal
T0 oWpa o< Tuxaia B€on TG TPoxXIAg Tou, Sivetal amo t oxéon F= - mw?x.

Hpep. 2003
4. ‘Eva owpa palag m eival mpocoOepévo o€ EAATNPLO 0TABEPAG k KAl EKTEAEL EEavayKacuEvn
TaAdaviwon. H cuxvotnta tou dleyéptn sival f = f,, 0mou f,n 10100UXVOTNTA TOU GUCTHHATOC.

Av tetpamAactacoupe TN pala m TOU OCWHATOC, £VW N CUXVOTNTA TOU OLEYEPTN TAPAHEVEL
otabepn, TOTE:

A. H 8locuxvotnta Tou CUCTAPATOG

Jo

. yivetat 2 . B. yivetai2 f,. Y. Tapapével otabepn.

o]

B. Na 0kaloAoynoete TNV amdvinon oag oto A.

. To mAdTog NG TAAAVTWONG TOU GUCTAHATOG
a. augavetat. B. eAattwvetal. Y. Tapapével otabepo.
A. Na dwkaloAoynoete Tnv amdvinon cag oto I .
Eomep. 2003
5. ‘Eva owpa Kdavel tautoxpova taAavtwoelg i0lag dleubuvong, pe €ELCWOELG X,=Anuwt Kal
X,=2Anpwt. To mAdtog Tng ocUVOEeTNG TaAdvtwong, sivat :
a. A. B. 3A. y. 2A.
Molo amd ta mapamdvw £ival 1o cwoTo; Na OIKaloAoynoETE TNV amavinon odg.
Opoy. 2003

6. AUo ocwpata X, Kal X, Ye ioeg padeg 100ppomoUV KPEPACHEVA ATO KATAKOPUPA 0avIKa

ks

eAathpla pe otabepéc k, kat k, avtiotoxa, mou cuvdfovtal pe T oxéon k= 2

ATTOPAKPUVOUHE TA OWHATA X; KAl X, amo Tn B£0n 160ppOoTTiag TOUG Katakopu@a TPog Ta KATW
KATA X Kal 2X avTiotolxa Kal Td apnivoupe AEUBepa TNV (S1a XPOVIKN OTLYHR, OTTOTE EKTEAOUV
amAn appovikn taAdviwon. Ta cwpata SLEPXoVTAl yid TPwTn opd amo tn B£on ooppotiag
TOUG:

a. tautdxpova.

B. o€ OLAPOPETIKEG XPOVIKEG OTIYHEG HE TTPWTO TO X, .

Y. O€ OLAWOPETIKEG XPOVIKEG OTIYHEG ME TTPWTO TO X, .

Na attioAoynoeTe TNV amavinon oag.
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Huep. 2004

7. Zwpa palag m gival Kpepaopévo amod sAatnplo otabepdc k kal ekteAel e€avaykacpévn
TaAdviwon mAdToug A, Kat cuxvotntag f;. Mapatnpoupe OTL, av n cuxvotnta Tou OlEYEPTN
au€nBei kat yivel f,, To MAATOG TNG €avaykKaopEvng TaAAvIwong sivatl maAl A,. MNa va yivel 1o
TAQTO¢ TNG €€AVAYKAOHEVNG TAAAVIWONG HEYAAUTEPO TOU A;, TPEMEL N ouxvotnta f TOU
OleyépTn va sivat:

a. f>f,. B. f<fi Y- fi<f<fa

Na attloAoynoete tnv anavinon oag.

Emav. Hpep. 2004

8. Zwpa palag M éxel mpoodebel 6TO KATW AKPO KATAKOPUPOU 1davikoU eAatnpiou otabepdg
K Tou omoiou To Avw AKPo €ival OTEPEWHEVO OE AKAOVNTO OnpEio. ATOHAKPUVOUE TO CWHA
KATAKOPU®A TPOG Ta KATW KATd améotacn a amd tn 0£on looppomiag Kal To agRVOUWE
€AeUBepo va Kavel taAdviwon. EmavaAapBdavoupe 1o meipapa Kat pe €va AaAAo €AdATplo
otabepdg k’ = 4k. Na yivouv ol Ypa@IKEG TAPACTACELG TWV OUVAHLIKWY EVEPYELWV
TwV OUO TAAAVIWOEWY OE GUVAPTNON HE TNV ATTOPAKPUVON oTo (010 Slaypappd.

Hpep. 2005

9. Aivovtal ol ypa@IlkéG MAPACTACEIG TTOU amelkovi{ouv tnv TaAdviwon mou €KTEAOUV Td
OUCTAMATA avAapTNoNg TPLWY AUTOKIVATWY TOU KilvouvTtal PE TNV idla taxutnta otav cuvavtouv
10 {010 e€OYKWUa oto dpopo.

X - X - | -
W @ 7 1)

N

=)

A. To autokivnto Tou omoiou To cUCTNUA avaptnong AslToupyei KaAUtepa eival to
a. l. B. II. y. Il
B. Na dwkaloAoynoete tnv andvtnon oag.

Eomep. 2006

10. Zwpa X ekteAel Tautoxpova OU0 AmAEG APHOVIKEG TAAAVTWOELG TTOU YivovTtal YUpw amod 1o
010 onpeio, otnv idla dieubuvon, pe ELCWOELG: X, =5np10t  kat  x; = 8nu(10t +m)

H amopdkpuvon Tou cwpatog Kabe xpovikn otiyun Ba divetal amo tnyv e§iowon
a. x =3nu(10t + m) . B. x = 3nu10t. Y. x=11nu(10t + m).

Na attloAoynoete tnv anavinon oag.
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11. ‘Evag TaAaviwtng tn Xpoviki otiyun t = 0 €xel evépyela Ey kat mAdTog TaAdaviwong A,. H
EVEPYELA TTOU €XEL XAOCEL O TAAAVTWTAG HEXPL TN OTLYUA t, TOU TO TAATOG TNG TAAAVTWONG TOU

1
éxel pewdei oto 4 TN apxikig Tou TpAC, eivat
E, E, 15E,

a. 16 B. 4. y. 16

Na attioAoynoste tnv anavinon oag.
Emav. Hpep. 2006

12. ZXta KAtw dkpa 0U0 KATaKOpupwv eAatnpiwv A kat B twv omoiwv ta dAAa dakpa givat
aKAOVNTA OTEPEWNEVA, LGOPPOTIOUV OUO CwHATA ME (0€g PAleg. ATOPaKpUVOUUE Kat ta SUo
OWHATA TMPOG TA KATW Katd d Kal Ta a@nivoupe €AeUBepd, WOTE AUTA va eKTEAOUV amAn
appoVvIKi taAdviwon. Av n otabepd tou gAatnpiou A eival tetpanAdola amd tn otabepd Tou

UA,max

eAatnpiou B, molog eival T0TE 0 AOYOG TWV HEYIOTWY TAXUTATWY 27 Twv U0 CWHATWY;

1
a. 2. B. 1. Y. 2.

Na emMAEEETE TO YPAUHA TTOU AVTIOTOIXEL OTN GWOTN Amavinon.
Na OlKaloAoynoeTe TNV €mMAoyn 6ag.

Opoy. 2007
13. ‘Eva owpa PETEXEL o€ OUO APHOVIKEG TaAavtwoelg idtag Oleubuvong mou yivovtal yupw
amo Tto 010 onyeio pe To (010 MAATOG KAl YWVIAKEG CUXVOTNTEG, TToU SlaEpouv oAU Aiyo. Ot
e€lowoelg Twv 000 TaAaviwoewv eivat: x;=0,2nu(998 mt), x,=0,2nu(1002 mt) (OAa ta peYEON
oto S.l.). O xpovog avapeca os 0Uo OladoxIKoUg UNOEVIOHOUG Tou TAATOUG TG IOLOHOPPNG
TaAaviwong (SlaKPOTAHATOG) TOU CWHATOG ivat:
a. 2s. B. 1s. y. 0,5s.
Na attloAoynoete Ty anavinon oag.

Hpep. 2008

14. Ztnv KATW AKPn KAtakopugou oavikou eAatnpiou otabepdg K, n mdvw dkpn tou omoiou
glval otepewpEvn o€ akAGVNTO onueio, cwpa palag m ekTeAEl amAn AppoVIKNA TAAdvTwon
d

mAdToug 2, dmwe paivet

(@E01) QuoLo U uijHovg
T grutnoiov)
d

(©¢aon woogomniug)

m l dr2
(Axouio 8€om)

‘Otav 10 cwpa OEPXeTal amd tn B£on wooppomiag, n mMPNKUVON Tou eAatnpiou ival d. Xtnv
Katwtepn 0€on tng TAAGVTWOoNg ToU GWHATog, 0 AOYog tng dUvaung Tou eAatnpiou mPog tn
ouvapn smavagopdag sivat

Empédeia: Mepk. lMavayiwtonovAog-Puoikog 29. www.merkopanas.blogspot.gr
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F [
F

ETTOV
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ETTOV ETAYV

a. B.
Na emMAEEETE TO YPAUHA TTOU AVTIOTOIXEL OTN GWOTH AmAvnon.

Na attloAoynoete tnv anavinon oag.
Emav. Huep. 2008

15. To cwpa X, Tou MApaKAtw oXAPATog ival OEPEVO 0TO EAEUBEPO AKPo 0pllOvTIou LOavikoU
eAatnpiou Tou omoiou TtO AAAO AKpo eival akAovnto. To owpa X, eKTEAEl AMAR APHOVIKNA
TaAdvtwon TAdtoug A o€ Acio opilovtio ddamedo.

2,

1000

To PETPO TNG HEYIOTNG EMTAXUVONG TOU X; EIVAL Qypmay -

To owpa XZ; avtikabiotatat amd daAAo ocwpa X, OumAdolag palag, To omoio eKTEAEl amAn
appoVvIKn TaAdavtwon idlou mAdtoug A.
Ma TO PHETPO Aymayx TNG HEYLOTNG EMTAXUVONG TOU X,, LOXUEL:

a _ almax
2max 2

a. . B- (ymax = Aimax Y_ Aomax = 2-a1max-
Na emMAEEETE TO YPAUPA TTOU AVTIOTOIXEL OTN GWOTH OXEON.
Na attloAoynoete tnv anavinon oag.

Ouoy. 2008
16. YAWKO onpeio X ekteAel amAr appoviKni TAAAVTWOoNn TAATOUG A Kdal KUKALKAG cUXvOTNTAG

w. H péylotn TR Tou PETPOU TNG TAxXUTNTAG TOU Eival Uy KAl TOU PETPOU TNG EMITAXUVONG TOU
givat a,. Av X, v, a gival ta PETPa tng amopudkpuvong, tTng Taxutntag Kat Tng EMTAXUVONG ToU

2 avtiotolxd, TOTE 0 KABE XPOVIKA OTLYHNA LOXUEL:
0(2 1)2
a. ur= w’(A?- xP). B. xX*=w?("°-a). Y. a@=w’("°- ).

Na attioAoynoeTe TNV amavinon oag.
Huep. 2009

17. XZ10 €AeUBePO AKpo Katakdpuou WavikoU eAatnpiou otabepdg K ioopporei cwpa palag
m. EKTPEMOUNE TO CWHA KATAKOPU@A TPOC TA KATW KAl TO APRVOUHE EAEUBEPO Va EKTEAECEL
amAn appovikni TaAdvtwon.

Av n ektpomn Atav peyaAltepn, TOTE O XPOVOG HIAG TARPOUG APHOVIKAG TaAdviwong Tou
ocwparog Ba Arav

d. HEYAAUTEPOG. B. HikpdTEPOC. Y. (010G Kal oTig OUO TEPLTTWOELG.

Na OlKaloAoyNnoeTe TNV €mMAOYN 6ag.
Opoy. 2009

18. Aiokog palag M eival oTEpEWUEVOG OTO TAVW AKPO KATAKOPUPOU 13avikou eAatnpiou
otabepdg K, Kal looppoTel (OTTwG 6To oXNHA).

e

Empédeia: Mepk. MNavayiwtonovAog-Quotkog ww.merkopanas.blogspot.gr
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To aAAo Aakpo Tou eAatnpiou eival oTEPEWPEVO OTO £0A®OC. XTO OIOKO TOTMOBETOUME XWpIg
apxikn taxutnta cwpa palag m. To ocuotnpa ekteAel amAn appoviki TaAdaviwon. H evépyela

NG TaAdvtwong sivat:

lngz lMZgZ l(M+m)2 ,
a 2 K | B. 2 K | v. 2 K
Na emAEEETE T owoTh amdvtnon. Na OIKaloAoyNoETE TNV €MAOYNH 6ag.
Hpep. 2010

19. e pua e€avaykaopévn TAAAvIwon n cuxvotnta cuvtoviopou givat 10Hz. Av n cuxvdtnta
Tou Oleyéptn amd 10Hz yivel 20Hz, to MAATOG TNG £§avVAYKACHEVNG TAAAVTWONG
a. Mewwvetal. B. au&avetal. Y. Tapapével otabepo.
Na emA£EETE T owoTh amavinon. Na attioAoynoete tnv andavinon oag.

Eom. 2010
20. Amo6 Ouo egAatipla A kat B eivat e€aptnuéva duo ocwpata tng idlag palag, ta omoia
EKTEAOUV KATAKOPU®N ATAR dpHOVIKN TaAdviwon. To eAatnplo A éxel otabepd emavagopdg
peyaAuTtepn amd autnv tou B. H mepiodog tng TaAdvTwong Tou cwpatog oto A gival
a. PeyaAltepn amd autny oto B.
B. MkpATEPN amo autny oto B.
Y. ion pe autiv oto B.
Na emAEEETE T owoTh amdvinon. Na attloAoynoete tnv anavinon oag.

Emav. Ecmep. 2010

21. Ta dvo ocwpata X, Kat X, pe paleg m kat 2m avtiotowxa eivat ogpéva ota akpa OUo
eAatnpiwv pe otabepég K kal K/2, 0w @aivetal oto oXnpa, Kal EKTEAOUV ATTAEC APHOVIKEG

TAAAVIWOELG HE (0€C eVEPYELEG TaAdVTwoNG. Ot TPIBEG Bewpouvtal aueANTEEG.

N N
a\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\“\\\\\\\\\\\\\\\\\\\ Y

To mAdTog TaAdvtwong A, ToU cwHatog X, ivat
a. MHKpOTEPO,

B. (oo,
Empédeia: Mepk. lMavayiwtonovAog-Puoikog 31. www.merkopanas.blogspot.gr
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Y. HeyaAutepo,
amo to MAATOG TAAAVTWOoNG A, TOU CWHATOG X,.
Na emMAEEETE TO YPAUHA TTOU AVTIOTOIXEL OTN OWOoTH PPAocn.
Na OIKaloAOYNOETE TNV MAOYN 6ag.
Opoy. 2010

22. Avo opowa 0avika eAatipla kpgpovtal amé OU0 akAOvnta onpeida. Xta KATw dKpd TwV
eAatnpiwv dévovtal cwpata X, padfag m, kat X, palag m,. Katw amoé 10 cwpa X, GEVOUHE HECW
aBapoUg vApatog aAAo cwpa paldag m,, evw KAtw amo 1o X, cwpa palag m, (m;=m,), onwg
paivetal oTo oxnud.

W - N

Apxikd Ta ocwpata gival akivnta. Kamola otiypr KOBOUME Ta vAPATA KAl Td cwpata X, Kat X,
apxifouv va taAavtwvovtal. Av n evépyela Tng TaAdviwong Tou X, eivat E; Kat tou X, eivat E,,
10tE:

E _m E _m LI
a. £y, m, . B. E, mf . Y. £,
Na emMAEEETE TO YPAUHA TTOU AVTIOTOIXEL OTN GWOTN ATAvTNoN.
Na OlKaloAoyNnoeTe TNV €MAOYN 6ag.
Hpep. 2011

23. Hxnukn mnynR eKmEUMEL AXo oTaBepng ouxvotntag f. Me pla OeUTepn NXNTIKA TNyNR
ONUIoUpYOUUE TAUTOXPOVA NXO, TN OUXVOTNTA TOU OToloU HETABAAAOUME. Z€ AUTAV TN

oladikacia dnuloupyouvtal SlakpoTApATa 0lag cuxvotnTag yia OU0 OlAPOPETIKEG CUXVOTNTES

f1, f2ng 6eutepng mnyng. H T tng f ivat
fl + fz & fz - fl

a. 2 . B. it/ v. 2
Na emMAEEETE TO YPAUHA TTOU AVTIOTOIXEL OTN GWOTH Amavinon.
Na OIKaloAOYNCETE TNV €MAOYN 6ag.
Hpep. 2011

24, X0otnua ekteAel e€avaykaopévn taAdviwon otabepou mAdtoug. H 1dloouxvotnta tou
1

ouoTtApatog eivat f, kal n mepiodog tou dleyéptn eivat T,, omou T, > o . Av n mepiodog tou
Oleyéptn au€nbei, tote To MAATOC TNG TAAAVTWONG

Empédeia: Mepk. lMavayiwtonovAog-Puoikog 32. www.merkopanas.blogspot.gr
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d. MHKpaivel. B. mapapével to idlo. Y. HeEYaAwVEL.
Na emMAEEETE TO YPAPHA TTOU AVTIOTOIXEL OTN OWOTH Ppdon.
Na OIKaloAOYyNoETE TNV €MAOYN 0dg .

Opoy. 2011

25. YAKO onpeio ekteAei Ttautoxpova OUO AMAEC APHOVIKEG TAAAVIWOELG, YUPw amd Tnv
i0la 6éon ooppomiag kat otnv idla devbuvon. Ot TAAAVIWOELG TEPLYPAPOVTIAL ATO TIG
OXEOEIC:

T T

yi = Anp(wt + 3 ), Y, = V34 np(wt - 6).

Av E,, E, E, eivat ol evépyeleg TAAAvIwong yla tnv mpwtn, ywa Tt OeUTEPN KAl YA

TN GUVIOTAPEVN TAAAVTWON, TOTE OXUEL:

2 _ g2 2
a. En= Ei- E,. B. E,= E,+E,. Y. E, =Ef +E; .

Na emAEEETE TN cwWOoTH amavnon. Na OlKaloAoyNoETE TNV €MAOYN 6ag
Emav. Hpep. 2012

26. ATMAOC apHOVIKOG TaAAaviwtng, eAatnplo-pala, pe otabepd eAatnpiou k = 100 N/m kat

8

pHala m = 1 kg ekteAel €Eavaykaopévn TAAdvTwon HE ouxvotnta OlEYEPTN T Hz. Av n
ouxvotnta Tou OleyEPTn auénbei, TOTE To MAATOC TNG TAAAVTWONG
da. HElwvETAL. B. augavetat. Y. Hével otabepod.

Na emA£EETE T owoTh amdvinon. Na SIKaloAOYNOETE TNV £MAOYH 6ag
Emav. Hpep. 2013

27. TaAaviwTtig mou eKTeAEl @Bivouca TaAdvtwon €XeL TN XPoVIKA otiyun t=0 evépyela E; Kat
15

MAGTOC A,. TN XpOVIKA GTLYpRA t, N EVEPYELD TOU TAAQVTWTH éxel eAattwdel Katd 16 ‘. Tn
XPOVIKN oTlyun t; To MAdTog A Tng TaAdvtwong givat:

AO AO AO
a. 2. B. 4. y. 1o,
Na emA&EeTe TN cwoTh amavinon. Na SIKaloAoyNoEeTe TNV EMAOYN 6ag
Opoy. 2013

28. AuUo opolwa ocwpatd, iowv palwv m 1o KaBéva, cuvdiovtal pe Opola WOavika eAatnpla
otabepdg k to kabéva, twv omoiwv ta AAAa dkpa eival cuvOedepéva os akAOvnTa onpeia,
omwg oto oxnpa. Ot aoveg twv OU0 eAatnpiwv Bpiokovtal otnv ida €ubeia, ta sAatnpla
Bpiokovtal 6T0 QUOIKO TOug HUNKOG ¢, Kal to opllovtio emimedo oto omoio Bpiokovtal eival
Agio.

EmipéAeia: Mepk. lNavayi k k inas.blogspot.gr
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MetakivoUpe 10 owpa 1 MPog Ta aplotepd KAtd d KAl OTn  GCUVEXEWM TO APRVOUUE
eAelBepo va KivnBei. To owpa 1 GUYKPOUETAl TAACTIKA HE TO OWHA 2. TO GUOCWHATWHA
TOU TPOKUTTEL €KTEAEL ATAR APHOVIKA TAAAvIwon HE otabepd emavagopdg D = 2k. Av A,
TO MAATOG TNG TAAAVTIWONG TOU CWHATOG 1 TIpLY TN KPouon Kat A, To TMAATOG TG TAAAVTWonGg

A
TOU GUCOWHATWHATOG WETA TNV Kpouon, TOTe o AdYog — eivat
a. 1. B. % Y. 2.
Na emA&EeTe TN cwWoTH amavnon. Na OlKaloAoyNoETE TNV €MAOYN 0ag

Hpep. 2014

29. Katd t ouvBeon OUO amAwV APHOVIKWY TAAAVIWOEWY HE TAPATANCIEG CUXVOTNTEG

f1 Kai f,, i0lag devbuvong kat idlou mAdtoug, mou Yyivovtal yUpw amd tnv idla 6fon

looppomiac, Me f; > f,, mapouctalovral SlaKpoTAPATA PE TTEPiodo Slakpotnpatog T, = 2 's. Av

otn OlIPKELd TOU XpOvou autoU mpaypatomolouvtatl 200 TARPELG TAAAVTWOELG, Ol GUXVOTNTECG

f1 Kau f, eivat:

a. f=200,5Hz, f,=200 Hz.

B. f,=100,25Hz, f,=99,75 Hz.

Y. fi=50,2Hz,  f,= 49,7 Hz.

Na emAEEETE T owoTh amdvinon. Na OlKaloAOYNOETE TNV EMAOYH 6Ag
Hpep. 2014

30. Xe kekApévo emimedo ywviag kAiong O eival tomobstnuéva OUo cwpata X, Kat X, HE

paleg my Kat m, avtiotolxd, Tou @dantovral HeTafl toug. To ocwpa X, sival OsPéVo 6To AKPOo

eAatnpiou otabepdc k, evw TO AAAO AKPO TOU eAdtnpiou gival otepewpévo otn Bdon tou

KEKAPEVOU EMITESOU, OTIWG PAIVETAL OTO ZXAHA 2.

Metakivwvtag ta Ixqua 2 on mAdtoug A. H

OUVORKN Yld VA PNV amoxwpLloTei To X, amo 1o X, eivat:

i. A-k < (m;+ my)gnué. ii. A-k > (m; + my)gnpeo. iii. A-k > (m, +

m,)*gnue.

Na emAEEETE T owoTh amdavinon. Na 0IKaloAoyNoETE TNV £MAOYN 6Ag
Hpep. 2015

Empédeia: Mepk. lMavayiwtonovAog-Puoikog 34. www.merkopanas.blogspot.gr
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31. To dkpo O &vOG ypapplkoU OHOYEVOUG €AACTIKOU HECOU, TIOU EKTEIVETAL KATA TN
OleuBuvon tou nuua€ova Ox, apxilel Tn xpovikn otiyun t = 0 va TaAavtwvetal cUP@Wva PE TNV
e€iowon: y = 5np2mt (to y og cm Kat to t o€ s). H TaAdavtwon tou onpeiou O dwadidstat oto
péco pe taxutnta v = 1 m/s. Znueio B tou pécou améxel amd 1o O katd x = 1 m. H taxiutnta
TOU onpeiou B tou péoou TIG XPOVIKEG OTIYHEG t, = 0,5 s Kal t, = 2 s €XEL TIPEG, avTioTolxa:

i. u;=-0,1mm/skat v, =-0,1mTm/s.

ii. v =0m/s kat v, = 0,11 M/s.
iii. v, =-0,1mm/s kat v, = 0,171 m/s.
Na emA£EETE T owoTh amavinon. Na 0IKaloAoyNoETE TNV £MAOYN 6Ag

Opoy. 2015

32. 'Eva pIKpO owpa €KTEAEl Tautoxpova OUO amAéG ApHOVIKEG TAAAVIWOELG, HE EELCWOELG
amopakpuvong X, = Anpwt Kat x, = A,nu(wt + %) KAl HE eVEPYELEC TaAavTwong E; kat E;,

avtiotowxa. Ot TaAavtwoelg yivovtal yUpw amd 1o i0lo onpeio kat otnv idla OevBuvon. H
evépyela taAdvtwong E tng ouveeTng taAdvtwong sival ion pe:

. E+E, .. 2 2
i. E=—5—. ii. E= E +E,. iii. E= E1+E2.

Na emAEEETE T owoTh amdavinon. Na OlKaloAOYNCETE TNV MAOYH 6Ag
Emav. Hpep. 2016

33. 'Eva Katakopu@o Oaviko eAatiplo otabepds k €xel TO Avw AKPO TOU OTEPEWWEVO OF
akAOvNTo onyeio Kal Bpioketal otn B€on QUOIKOU PNKOUG. XT0 AUBEpO AKPO TOU AAtnpiou
KAl eVw auto Bpioketal otn B€on QUOIKOU PAKOUG, oTepewveTal pala m. Amo tn 6€on auth to
oUoTnua agpnvetal eEAeUBepo Kat apxilel va eKTeEAel amAr appoviKn TaAdvTwon.

(®&on guoikol
Hfjkoug ghatnpiou)

H péylotn OSuvapikn evépyela tou eAatnpiou Katd tn OWdpKeElW TNG AMANG APHOVIKAG
TAAQVTWOoNG TOU CWHATOG ivat ion pe:

mZgZ 2m2g2 mZgZ
1. % 1. " . 1. T
Na emAEEETE T owoTh amdvtnon. Na OIKaloAOYNCETE TNV EMAOYH 6Ag

Hpep. 2017
34,

EmipéAcia: Mepk. Mavay 35. nerkopanas.blogspot.gr
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AUo 10avika sAatnpla A kat B pe otabepéc k, kat k, avtiotowxa kpépovtat amd duo akAdvnta
onueia. Zta KAatw Aakpa twv eAatnpiwv A kat B eival depéva kat iooppomouv dUo cwpata X,

palag m, kat X, palag m,.

2Tnv Katdotaon autn to eAatiplo A €xet SumAdola EmPNRKUvon amo to eAatnplo B. Ektpémoupe
TA CWHATA X; Kdl X, KATAKOPUPA HEXPLG OTOU TA EAATAPLA ATTOKTAOOUV TO (PUOIKO TOUG HRKOG
Kal Ta apnvoupe eAelBepa. Ta cwpata X, Kdal X, €KTEAOUV amArl dpHOVIKA TAAAvIwon e

evEpyeleg TaAaviwong E; kat E; = 2E;, avtiotoixd.

0 Adyog twv otabepwyv k; Kat k, twv 000 eAatnpiwv A kat B sival icog pe:

k k k

: 1 1 s 1 1 ses 1

i.—= = ii. —= —. iii. — =8.
) 4 k) 8 k)

Na emA£EeTE T owoTh amavinon. Na OIKaloAOYNOETE TNV MAOYN 064G

Emav. Hpep. - Opoy. 2018
35. ‘Eva owpa eKteAel oUVOETN TAAAVIWON TOU TPOKUTTEL amd tn ouvBeon SUO aAmAwY
APHOVIKWY TAAavIwoewy, idlag dleubuvong, Tou yivovtal yupw amo to idlo onyeio Ye to 1o
TAQTOG TAAAVTWONG KAl YWVIAKEG GUXVOTNTEG Tou Ola@épouv TOAU Aiyo petall toug. Ot
€€LlOWOELG TWV OUO ATTAWY APHOVIKWY TAAAVTIWOEWY £ival TNG HOp@NG X, = A-nu(399mt) (SI) kat
X, = A-nu(401mt) (SI). O aptBPdg Twv TAAAVTWOEWY TIOU EKTEAEL TO GWHA OTO XPOVIKO SldoTnua

HETAEU TPLWV OLAGOXIKWY HNOEVICHWY Tou TAATOUG €ival {cog pe
i. 400. ii. 600. iii. 800.

Na emA£€eTe T owotn amavinon. Na OIKAloAOYNCETE TNV £MAOYN 6ag.

Emav. Hpep. - Opoy. 2019

36. Zwpa ekteAel amAn appovikn TaAdvtwon mAdtoug A. Tn Xpoviki otiyun t, = 0 di€pxetal
amd tn B£on ooppoTmiag Kivoupuevo mpog tn 0éon peéylotng amopdkpuvong. Av At, gival to
XPOVIKO Sldotnpa mou amatteital yia va Kivnbei to cwpa amod tn 0€on 1oopporiag (x = 0) péxpt

, A , , , ’ , , ,
™ 00N X, = + = Kal At ival To Xpoviko 61dcTnpa o amatteital yia va Kivnbei o cwpa anod

At
) A ’ ) ’ ) v ’
™ Beon x; = + 5 €w¢ TN BEoN X, = +A, TOTE 0 AOYOg A—tl glval loog pe:
2

. P 1
i. 1. ii. 2. . =

Na emA£EeTe T owotn amavinon. Na OIKAloAOYNCETE TNV £MAOYH 6ag.
Emav. Huep. (maAaid cUotnua) 2020

Empédeia: Mepk. lMavayiwtonovAog-Puoikog 36. www.merkopanas.blogspot.gr
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37. Auvo 0w Wdavika eAatipla A kat B otabepdcg k €xouv to A
TAVW AKPO TOUG OTEPEWHEVO OE AKAOVNTO onueio. Xto KATw

akpo twv gAatnpiwv A kat B sivat depéva kat tcoppomouv dUo

owpata X, Kat X,, pafag m, kat m, = 4m, (Ixnua 1).

Amopakpuvoupe Ta 0Uo cwpata X, Kal X, Katakopuya mpog Ta
KATw Katd d Kal ta a@nivoupe €AeUBepa TNV {Ola XpOVIKN

A k
5, m,
AN W i
ottyun (t = 0). To cwpa X; SEPXETAL YId TPWTN POPA ATO TNV
= Kk
=,
ms

apXxIKn B£on 1oopPOTIiAG TOU TN XPOVIKN OTIYUNA t; KAl TO CWHA
2, OlEPXETAL Yla TPWTN @opd amd tnv apxikn B6€on 1ooppotmiag
TOU TNV XPOVIKA OTlypn t,. MNdad TIC XPOVIKEG OTIYHEG t, Kal ¢,
LOXUEL OTL:

Ixaupa 1

i. t;=4t,. ii. t,= iii. t, = 2t,.

& [

Na emA£€eTe T owotn amavinon. Na OIKAloAOYNOETE TNV €MAOYN 6ag.
Ouoy. 2020

38. Zwpa ekteAei amAn appoviki TaAdviwon mAdtoug A. Tn Xpoviki otiyun t, = 0 diépxetal
amo tn 6£on 1ooppotiag KivoUpevo Tpog tn Béon péylotng amopdkpuvong. Av At, eival 1o
XPOVIKO OldoTnpa mou amatteital yia va Kivnbei 1o cwpa amoé tn 0€on 1oopporiag (x = 0) péxpt

) A ’ ) ’ ’ v ’ )
™ B€on x; = + —- Kat At; €lval To XpOVIKO OlACTNHA TTOU ATTALTELTAL YId Va KIVNBEL To owpa amo

’ A ’ ’ ’
™ Beon x; = + =~ €wG TN BEoN X, = +A, TOTE:

i. At1 > Atz. ii. At1 < Atz. iii. At1 = Atz.

Na emAE€eTe T owotn amavinon. Na OIKaloAoyNoETE TNV £MAOYH 6ag.

Opoy. (maAaid cuotnua) 2020

39. Zwpa X, palag m, ooppotmel OEPEVO OTO TMAVW AKPO KATAKOPUPOU LOavikou eAatnpiou
otabepdg K, 1o GAAO AKpPo TOU omoiou eival otepewpévo oto damedo. To eAatnplo givat
OUUTILECHEVO KaTd A€, 0E GXEON HE TO (PUOIKO TOU PNAKOG OTWG (paivetal oto oxnua. Amod uyog
h = 3A¢, mavw amd 1o X; otnv i0la KATAakopuo pe tov afova tou gAatnpiou agnvetal
eAeUbepo owpa X, palac m, = m,, TO OMOIO CUYKPOUETAL akaplaia PE TO X; KEVIPIKA Kal

@y

TAQOTIKA.

EmipéAcia: Mepk. Mavayiwtornc ~vw.merkopanas.blogspot.gr
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To CUGCWHATWHA TOU TPOKUTITEL APECWS HETA TNV KPouon EKTEAEL ApPEiWTN ATAR APUOVIKNA
TaAdaviwon pe otabepd smavagopds D = K kat mAdtog A.

To mAdTog A TG AMARG APHOVIKNG TAAAVTWONG TOU CUCCWHATWHATOG £ival (00 ME:

. 2mg :s 3mg s:e  4mg
1. X 1. Nk . X
Na emA£EeTe T owoth amavinon. Na OIKAloAOYNCETE TNV £MAOYH 6ag.

Emav. Huep. 2021

40. Zwpa X PKpwV Olactacewy Kat Palag m iooppormei OEPEVO OTO KATW AKPO KATAKOPUPOU
davikoU eAatnpiou otabepdg k, To AAAO AKPO TOU OToiou eival AKAOVNTA OTEPEWHEVO
(2xApa).

EkteAoUpe dUo melpapara:
Meipaua 1

MetakivoUpe 1o owpa X otn 0éon @UOIKOU HPAKOUG (B.¢.d.) Tou eAdatnpiou, TO AQNVOUME
eAeUBePO Kal autd eKTeAsl amAr appovikn TaAdviwon pe otabepd emavag@opds D = k kat
TAAQTOG A,.

Meipaua 2
TNV apxikn B£on 1oopPOTIAg TOU CWHATOC X ACKEITAL OE AUTO, CUVEXWG, KATAKOpU®N dUvapn

F HETPOU F = mg pe @opd TPOG Ta MAVW KAl TOTE TO OWHA EKTEAEL ATTAR APHOVIKA TAAAVTWON
pe otabepd smavaopdc D = k kal TAATOG A,.

Empédeia: Mepk. lMavayiwtonovAog-Puoikog 38. www.merkopanas.blogspot.gr
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Ma ta mAdTn A, Kat A, Twv Tapamavw TEPAPATWY, IOXUEL:
a. A=A, B. A=—A,. Y. A=
24,.

Na emA£€eTe T owotn amavinon. Na OIKAloAOYNCETE TNV £MAOYN 6ag.
Hpep. 2022

41. Zwpa eKTeAsl amAn appoviKA TAAAVIWOoN Tou TPOKUTTEL amd Tn ouvBeon SUo amAwv
APHOVIKWY TAAAVIWOEWY TNG i0lag ouxvoTnTag, Ol Omoieg mpayparomolouvtal yUpw amd to
010 onpeio, otnv idla dieubuvon, pe €EICWOELG:

o X =A(wt "'%)

o X = Anp(wt +55)

Ma ta mAATN A Kat A; IoXUeL A= Ay .
Tn xpovikn otiyun t = 0, 0 AOYOgG TG KIVNTIKAG TIPOG TN OUVAMIKN EVEPYELA TNG TAAAVTWONG TOU
owparog givat icog pe

. 1 .e 1
i< . —. iii. 3.

. . 1 3 2 3
Aivetai 6t np — = —, cuv%=32L,np—“=np—3“=i,

Na emAé€ete Tn owotn amavinon. Na SIKaloAoynoeTe TNV emMAoyn 6ag.
Emav. Hpep. 2022

42. (Mowalel pe tnv mponyoUupevn epwtnon 41)

JwHa €KTEAEl amAnl AppOVIKA TAAAvTIwon Tou TPOKUTMTEL amd Tn ouvbeon OUo aAmAwvY
APHOVIKWY TAAAVIWOEWV TNG (8lag cuxvoTnTag, Ol OTOoieg Tmpayparomolouvtal yupw amd to
010 onpeio, otnv idla dievbuvon, Pe €EICWOELG:

e X, =Anuwt

o X, = Anp(wt + %)

Ma ta mAATN A Kat A, IoXUelL A, = Ay .

T

—;» N QMOPAKPUVON TOU GWHATOG Eival ion pe

Tn xpovikn oTiyun t =
i. A. ii. 2A,. iii.

3 . n _ B3
=.

. . 1 2
Aivetal 6Tl N — = —, OUV & =——, nu— = nu -

o on
>
3

Na emAé€ete Tn owotn amavinon. Na SlKaloAoynoeTe TNV emMAoyn 6ag.
Ouoy. 2022

43. ‘Eva dwamacwv (0;) TOU AE£ITOUPYEL oav ONUEWAKA NXNTIKA TNyn, Bpioketat akivnto
HTTPOOTA Of A£i0 KATAKOPUWPO TOIX0 0TO onpeio A. To SlAmacwy EKMEUTIEL NXO GUXVOTNTAG f =
425 Hz. Avdpeca oto Olamacwy Kdl OTOV TOIXO UTIAPXEL ONUELAKOG guaiobntog O£KTNG, O
omoiog pmopei va petakiveital eAeUBepa mavw oto euBUypappo TApa AB mou cuvdéel kabsta

Empédeia: Mepk. lNavayiwtonovAog-Puoikog 39. www.merkopanas.blogspot.gr
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1o dlamacwv e Tto onpeio B tou toixou. O O£KTNG Kataypd@el PEYLOTN €vtacn nNxou otav
OlEpxetal amo Ouo OladoxIKEG BECELG Tou euBUYpapou TURHAtog AB, mou améxouv PeTagu Toug
0,4 m.

Avtikablotoupe to diamacwy (0;) HE aAAo (J,) TO OTOI0 EKTTEUTIEL AXO AYVWOTNG CUXVOTNTAG f,.
AlQMOTWVOUHE TWPA OTL 0Ttav 0 OEKTNG OLEPXETAL Ao OUO OladOXIKEG BECELG TOU EUBUYpApOU
TPAPatog AB, ou améxouv PETAU toug 1 m, Kataypd@el PNdEVIKA £viacn Axou.

H ouxvotnta f, Tou NXou Tou eKMEUTEL To dlamacwy (J,) sivat:
i. f, =170 Hz. ii. f,=212,5Hz. iii. f, =1062,5 Hz.
a) Na emAE€eTe Tn owoTh amavinon. B) Na dikatoAoynoete TNV mMAoyn odg.

Emav. Hpep. - Opoy. 2023

Empélsia: ﬂ '




Quoikn " Aukegiou Ostikou lpooavatoAioou Ofuata Eéstdoswv

To owpa X TOU OXNPATOG eival ouvOedepévo OTO AKPo OavikoU eAatnpiou otabepdg
N

k=900 " | 1o AAAO AKPO TOU OTOIOU £ival OTEPEWMEVO o€ akAGvNTo onpgio. To cuotnua

T

TaAavtovetal o Asio oplovtio emimedo pe mepiodo T= 15 s. To otdpa tn xpovikn ottypn t=0

m

OlEpxetal amo tn B€on Looppomiag tou pe taxutnta u=6 S Kivoupevo tng ta 0efld. Na
Bpeite:

A. To mAdTog TG TAAAVTWOoNG TOU CWHATOG,

B. Tn pdala tou cwparog.

Empédeia: Mepk. lNavayiwtonovAog-Puoikog 41. www.merkopanas.blogspot.gr
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. Tnv amopdkpuvon Tou cwUatog amo tn B€on LooppoTiag 6e cuUVAPTNON HE TO XPOVO Kdal vd
2w

N oXeSIACETE OE APIOUNPEVOUC AEOVEC YId TO XPOVIKO Stactnua amd 0 éwg 15 .

A. Ta moleg amopakpuvoelg oxuel K=3U, omou K n Kivntiki evépyela kat U n Suvapikn

EVEPYELA TOU CUCTAHATOC.

Eom. 2006

2. X10 éva akpo 0avikou gAatnpiou gival otepewpévo cwpa palag my=1,44kg, evw to aAAo
TOoUu akpo eival akAdvnto. MNdavw oto ocwpa Kabetat éva mouAi palag m, Kat to ouoctnua

TaAaviwvetal oe Asio opildvtio emimedo. H péylotn taxutnta TAAdviwong ToU GUGTAHATOC

m

givat 0,4m $  Kat n Suvapikn Tou evépyela pndeviletal kabe 0,5s. ‘Otav 1o cuotnua SLEPXeTal

amd ™V akpaia 6éon TAAAvIwong, TO TOUAL TETA KATaKOpu@a Kal To VEéo ouoTnua

rad

TAAQVTWVETAl PE KUKAIKN ouxvotnta 2,5m S . Na Bpeite:

A. Tnv mepiodo Kat To MAATOG TG APXIKAG TAAAVTWOoNG.
B. Tn otaBepd tou eAatnpiou.
. Tn péylotn taxutnta Tng TN TAAAvVTWong.
A. Tn pdala tou mouALoU.
Eom. 2007

3. YAKO onpeio X ekteAel Tautoxpova OU0 ATAEG APUOVIKEG TAAAVTIWOELG, Ol OTIOLEG YivovTal

otnv ida dievbuvon Kal yupw amoé tnv idla B£on 1ooppormiag. Ot TaAaviwoelg TeptypdgovTat

T rad

amoé NG €€I0WOELC :  X;=Anpwt  Kat  X=Anp(wt+ 3 ), peA=4cmKkatw=10 S

A. Na umoAoyloBei to MAATog Ay, TNG CUVICTAUEVNG ATTARG APHOVIKNG TAAAVTWONG TTOU EKTEAEL
TO 2.

B. Na ypayei n €€iocwon tng amopdkpuvong TG TAAAVTWONG TOU EKTEAEL TO 2.

Y. Na ypagei n €€iocwon tng taxutntag TaAdviwong Tou X Kal va utmoAoyloBei n aAyeBpikn
1
TWA TG TaxUTNTAG TN XPOVIKA otiypn t = 15 s petd amé t otiypn t=0.
A. Na umoAoyloBei 0 A0Yog TG KIVNTIKAG TNG TN OUVAUIKA EVEPYELA TNG TAAAVTWONG
T
TOoU UMIKOU onpeiou tn xpovikA otypn t= 120 s,
Empédeia: Mepk. lNavayiwtonovAog-Puoikog 42. www.merkopanas.blogspot.gr
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T 1 T 3 T om_\2 T 3
Aivovtat: np6_2, 0UV6_2 , r]p4_cuv4_2 , np3_2 , Ouv
T 1
525,
A-B A+ B

nUA+nuB=20uv 2 nu 2
Emav. Hpep. 2009

4. Iwpa X, palac m=1kg looppormel mMavw o€ Asio KeKAWEVO emimedo mou oxnuatiel
pe tov opilovia ywvia @=30°. Toowpa X, €ivat Ogpévo otnv akpn Oavikou eAatnpiou
N

otabepdg k = 100 7 1o GANO AGKPO TOU OTOIOU OTEPEWVETAL 0TN BAOn TOU KEKAIPEVOU

emmédou, TNG Paiveral oTo GXAHA.

Ektpémoupe 10 owpa X, Katd d=0,1m amd tn O£0n looppoTiag TOU KATA PAKOG Tou
KEKAIMEVOU €MTESOU KAl TO A@RVOUHE eAsUBgpO.

A. Na amodeifete OTl 10 owpa X, €KTEAEl amAn appovikn TaAdvtwon.

B. Na umoloyicete tn MEYIOTN TR TOU HETPOU TOU PuBpoU PeTABOANRG TNG OPHUNG TOU

owpartog .

Metakivoupge 10 OoWMa X, TNG TA KATW KATA HPAKOG TOU KEKAIPEVOU E€MMEOOU HEXPL TO
EAATAPIO VA CUUTIECTEL ATMO TO (PUOIKO TOU HNKOG Katd Af€=0,3m.

TomoBetolpe €va deUtePo cwpa X, pAalag m,=1kg oT0 KeKApEVO emimedo, WOTE va gival

o€ £MAPN HE TO oWHa Z;, KAl UCTEPA APVOUKE TA CWHATA EAEUBEPA.

. Na umoAoyicete tn otabepd emava@opds TOU OWHATOG X, KAtd Tn OWdpKEld NG

Empédeia: Mepk. lNavayiwtonovAog-Puoikog 43. www.merkopanas.blogspot.gr




Quoikn " Aukegiou Ostikou lpooavatoAioou Ofuata Eéstdoswv

TAaAAvTwong tou.
A. Na vumoAoyiocste oe moon amootacn amd tn Béon Tou agpnoaue €AsUBepa  Ta
owpata xAavetat n emagn Petagu tng.

m

1
, n "2
Aivovta: nu30°= 2, g=105" .
Emav. Hpep. 2010
5. Ta owpata X, Kat X,, tou oxnuatog 1, e paleg m, = 1kg kat m, = 4kg avtioctoixa,
Bpiokovtal akivnta oe Asio optlovtio emimedo kat e@antovral Hetafl tng. Ta cwpata eival

Ocpéva otnv  dakpn OU0 Opowwv 0avikwy eAatnpiwv otabepdg k = 100 N/m, mou

Bpiokovtal 6To PUOIKO TNG PAKOG KAl TwV OToiwY N aAAn dkpn eival otabepd otepewEVN.

oxnpa 1

MetakivoUpe Ta owpata X, Kat X, £T0l WOTE TA €AATAPLA va cuoTelpwbouv Katd d = 0,2m
To Kabéva (oxnua) Kal oTn OUVEXELD TN XPOVIKA oTiyun t = 0 agnvovtal eAsUBepa va

TaAaviwBouv.

gxnua 2

M. Na ypdyete NG €€I0WOEIC TWV AMOHAKPUVOEWY X; KAl X, TWV CWHATWY X, Kal X,
OUVAPTAOCEL TOU XpOvou. Q¢ BTk popd opiletal n amod To X, NG X, Kalt w¢ X = 0 opiletal n

B€on ToU EQATTOVTAL APXIKA TA CWHATA 0TO oxXnpa 1.

' ' ’ y ' . d
2. Ta owpata %; Kal X, KIVoupeva pe avtlBetn gopa ouykpouovtal ot Beon x = — — .

Na UTTOAOYIOETE Ta PETPA TWV TAXUTATWY TNG EAAXIOTA TPV amo TNV Kpouon.

3. H kpouon mou akoAoubsi sival mAacTiki. Na amodeifete 0Tl T0 CUCCWHATWHA PETA TNV

Empédeia: Mepk. lNavayiwtonovAog-Puoikog 44. www.merkopanas.blogspot.gr
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Kpouon 6a eKTEAEGEL ATTAN APHOVIKA TAAAVTWON.
F4. Na Bpeite 1o pETpo TOU PEYIOTOU pUBHOU PETABOANG TNG OPHAG TOU GUCCWHATWHATOG
HETA TNV Kpouon.

Emav. Hpep. 2014

6. XT0 KATW AKPO KATAKOPUWOU eAatnpiou, Tou omoiou To AAAO AKPO €ival OTEPEWUEVO OF

akAGVNTO onpEio TNG 0powng, sival dspévo owpa X palag m=1 kg.

To eAatnplo sivat Wdaviko Kat éxel otadepd k=100 N/m. To cwpa ooppomei pe tn Bonbela

KATAKOPUPOU VAHATOC TO OToio acKel Suvapn

F=20 N oto cwpa, TS Paivetal 6To oxnud.

. Na umoAoyiceTe TNV EMPAKUVON TOU EAATNPIOU OE GXEON HE TO PUGLKO TOU HAKOG.
Tnv xpovikn otyun t, KOBetal To vApa oto onpeio I'.

2. Na umoAoyicete 10 MAATOG TNG TAAAVTWONG TOU CWHATOG X.
M3. Na ypawete tn oxéon mou GivEL TNV ATIOPAKPUVON TOU CWHATOG X GE GUVAPTNON HE TO
XpOvo. OTIKN Qopd Bswpeital n gopd Tou Bapoug.
4. Na umoAoyioete To PETPO TNG TAxUTNTAG TOU GWHATOG OTav n OUVAMIKA EVEPYELA TNG
TaAaviwong eivatl ion pe 4/5 tg oAlKAG EVEPYELAG TAAAVTWONG.

m

Aivetal ot n emtaxuvon Baputntag ivat g =10 S ’
Opoy. 2014
7. Acio kekAlévo emimedo €xel ywvia KAiong ¢ = 30°. ZTo avwTepo onpeio A TOU KEKALUEVOU

EMMEDOU OTEPEWVOUHE TO Avw AKpo 0avikou sAatnpiou otabepdg k = 200 N/m, oto dAAo

GKpo Tou omoiou Ofvoupe owpa X palag m = 2 kg, mou looppoTeL.

EmiuéAcia: Mepk. Mav ‘opanas.blogspot.gr
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ATTOPAKPUVOUE TO CWHA TNG Ta KATW (TNg tn Bdon tou KekApEvou emmédou) Katd d = 0,1m
amd Tn Ofon ooppomiag, KAtd HNAKOG TOU KEKAIUEVOU EMTEOOU KAl PETA TO AYRVOUUE

eAelBepo.

M. Na amodeifete 0Tl TO cWHa Ba EKTEAECEL ATAR APHOVIKA TAAAVTWON KAl va UTIOAOYICETE

TN GUXVOTNTA TNG TAAAVTWONG.

2. Ze MOLEG TIPEG TNG ATIOUAKPUVONG TOU TAAAVTIWTA 0 AOYOG TNG KIVNTIKNAG evEpyelag K Tou

’ ’ ’ ’ ’ K 1
OWHATOg NG TNV OAKN evépyela E tng TaAdviwong eival — =—;

E
3. Na umoAoyioete tov AOYyo Tou PETPOU TNG OUVAMPNG TOU AAtnpiou Fy TG TO HETPO TNG

ouvapng emava@opdg F, otnv avwtepn B£on TG TAAAVTWONG TOU CWHATOG.

F4. Av tn xpovikn ottyuil t = 0 10 owpa mepva amd tn B£on ooppoTiag, KIVOUUEVO
NG TA €MAVW, VA UTOAOYICETE TN XPOVIKN OTIYUR TOU Yld MPWTN opd TO cwia mepva

amo tn B€on mou To eAATPlo BpiOKETAL GTO (PUGIKO TOU HNKOG.
Oewpnote BETIKN Popd AmopdKpuveNng TV TG Td EMAVW.
Aivovtat:

m

» n emrdxuvon tng Baputntag g = 10 s* kat

TC
« NU30°=np—=.

Opoy. 2015

8. Ta 1davikd eAaTnpLa Tou GXNPATOG e oTabepES Kk, Kal k, (k, = k, = k = 50 N/m) éxouv to éva

AaKpo TNG oTEPEWNEVO o€ akAdvnto onpeio (I Kat Z, avtictoxa).

"—"‘E QUOIKO UINKOG

EmiuéAcia:
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2ta eAsUBepa akpa Twv eAatnpiwy cuvdEovtal Ta cwHata my Kat m, e my = m, = 2 kg.

Ta dUo cwpata apxika s@dantovral HeTagl g Kat givatl akivnta. Ta eAatipla Bpiockovtatl 6to

(PUCLKO TNG PNKOG Kal ol Aafoveg Tng Bpiokovtal otny idla gubsia.

Ektpémoupe 10 cwpa m, amd tn B€on ooppormiag, cupmédovtag To AATAPLO Kk, Katd A€ =
0,4m Kat To a@nvoups eAsUBepo. Tn oTLypn TOU TO CWHA m, OLEPXETAL amd Tn B€on 1oopporriag

TOU OUYKPOUETAL TAQOTIKA HE TO CWHA M.

M. Na Oci€ete 0Tl TO OCUCCWUATWHA €KTEAEL amAn appovikn TaAdviwon Me otabepd

emavagopdg D = 2k kat va umoAoyicete To MAATOG TNG TAAAVIWONG.

2. Na ypawyete Tnv €icwon amopdkpuvong ToU CUCCWHATWHATOG amod Tn B€on 1ooppoTriag o€
ouvdptnon He To Xpovo, Bewpwvtag wg t = 0 TN oTYUR TNG Kpouong Kal wg BETIKNA popd Tnv

KateuBuvon Kivnong Tou CUCGCWHATWHATOG AHECWE PETA TNV Kpouon.

3. Na uTToAOYIOETE TO PETPO TOU HEYLOTOU pUBPOU PETABOANG TNG OPUNG TOU CUCCWHATWHATOG

Katd tn OldpKELla TNG TAAAVIWONG TOU.
Na Bswpnoete apeAnTéeg TNG TPIBEG, TNV AvTioTaon ToUu aépa Kat To XpOvo Kpouong.

Eomep. 2018

9. TpappIKO EAACTIKO HECO PEYAAOU PAKOUG EKTEIVETAL KATA PAKOG Tou nuiagova Ox. To dkpo
0 (x=0) tou eAaoTIKOU pECOU EKTEAEL TAUTOXpova OUO AMAEG APHOVIKEG TAAAVTIWOELS oTnY 0la
OlelBuvon kat yupw amd tnv i0la 6fon ooppomiag. Ot dUo TaAAviwoel tou dakpou O
TEPLYPAPOVTAL ATIO TNG OXECELG:

i =3Anpwt  (Sl), v, =Anp(wt +m)  (Sl).

To dkpo O tou EAACTIKOU PECOU EEKIVA VA TAAAVTWVETAL TN XPOVIKA oTiyun t=0 kat ekteAsl 10
TARPELG TAAAVTWOELG KABE 2 sec pe MAdTog TaAdaviwong A = 0,05m. H cuvictapévn taAdaviwon
ToUu akpou O tou €AacTIKOU HECOU ONUIOUPYEL ApHOVIKO KUpa mou Oladidetal 6To EAAOCTIKO

HEoo Kal o€ xpovo t; = 0,3sec dlavuel amootaon 1,5m.

Empédeia: Mepk. lNavayiwtonovAog-Puoikog 47. www.merkopanas.blogspot.gr
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M. Na d¢ei€ete ot n e€iowon amopdkpuvong y Tng amAng apHovIKAG TAAdvTwong Tou dkpou O

O€ ouvApTNoN HE To Xpovo givat y = 0,1nu10mt (S.1.).

M2. Na ypayete tnv €€icwon TOU OTIYHIOTUTIOU TOU KUPATOG TN XPOVIKN OTlyun t, =t + 5%

KAl va oxeOIAcETE TO OTIYHIOTUTIO TOU KUPATOG TN XPOVIKNA oTlyun t, o€ BabuoAoynuévoug

agoveg.

3. Na umoAoyicete tnv taxutnta taAdviwong tng onueiou N mou Bpioketal o amootaon
x =1,75m amd 1o dkpo O Tou EAACTIKOU JEGOU TN XPOVIKA OTLYHN TOU N (pAcn TG TAAAVIWOoNG

Tou akpou O eival ion pe 3,75m rad.

M4. Edv katd pnkog tng xopdng Oladobei tautoxpova e To mapamdvw KUpa éva Kupa
avtifeTng Qopdg pe Ta i0la XapakTNPLOTIKA, TOTE ta OUo KUPATA CUPBAAAOUV HE ATTOTEAECHA
va OnploupynBei otdotpo KUpa pe KotAia otn B€on x=0. Na ypayete tnv e€icwon Tou 6TAGIHoU

KUpatog Kat va Bpeite tn 6€on Tou MEPTTOU OEGHOU TOU OTAGIHOU KUHATOG.

Aivovtat:

\/’

e nu60° = 73 Kat  ouve0? = =

= .
Emav. Hpep. kat Opoy. 2018

10. Xt0 OXApaA, owpd X, MIKPpWV Olactdoewy, palag m, = 1kg 1ooppomel o€ Asio KeEKAUEVO
eminedo ywviag kAiong 6 = 30° dgpévo oOTO €AsUBEpPO AKPO 1OAVIKOU €AATNpPiou otabepdg
k = 100N/m, to GAAO AKPO TOU OTOIOU €ival aKAOGVNTA OTEPEWHEVO OTN BAGCNH TOU KEKAIUEVOU
emmédou. O afovag tou eAatnpiou sivat TapdAAnAog oto KekAlUévo emimedo. Amd Uyog h =
0,6m mavw amd 1o X, apnvetal EAeUBEPo cwpa X, HIKpwV dlactacewy palag m, = 3kg To omoio
OUYKPOUETAL TTAQOTIKA HE TO cWHA X;. TO CUCCWHATWHA TOU TPOKUTTEL apXilel va KIveital tn
XPOVIKN OTYHN to = 0, MAVW O0TO KEKAIPEVO EMTEDO EKTEAWVTACG ATAR APHOVIKN TAAAVTWON HE

otabepd emavaopdg D = k.

0=30"/

IENEEEEESISEANAEEEEEEEEEEEERErEsanunusanannnnnnaWERisasnannnan
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M. Na umoAoyicete TO HETPO TNG TAXUTNTAG TOU CUCCWHATWHATOG AHECWS HETA TNV Kpouon.
2. Na umoAoyioete 10 MAATOG A TNG TAAAVTWGNG TOU GUGCWHATWHATOG,.

3. Na ypayete tnv €€icwon NG AMOPAKPUYONG TNG TAAAVTWONG TOU CUCCWHATWHATOS OF
ouvdptnon pe tov Xpovo. Na Bswpnoste BeTIKNA @opd, Tn @opd amo tn BAcn mpog TNV Kopuen
TOU KEKALUEVOU EMTESOU.

F4. Na umoAoyicete Tov AOYo TOU HETPOU TNG OUVAMNG TOU €AATNPIOU TPOG TO HETPO TNG
OUvapng emavagopdag teg TAAAvIwong, 0tav n KIvnTikn evépyela K Tou cucowpatwpatog sivat
oktamAdola tg SUVApIKAG evépyelag Tng TaAdvtwong U (K = 8U), yia deUtepn @opd.

Na Bswpnoete otL:

e Katd TNV Kpouon Oev £xoupe amwAsla palag,
® N XpoviKn OLAPKELd TNG Kpouong eival apeAnTéa,
e 1 avrtiotaon tou agpa Bswpeital apeAnTéa yia 6Aa ta cwpatd.

Aivovtat:
e n emdaxuvon tng Baputntag g = 10m/s?
g 5m 1 g 3
o MW=, owE = P, owS= -
Huep. (maAaiol tumou) 2020

11. (oxedov idla pe tnv mponyoupevn, 10)

270 OXNUa, cwHa Z; HIKpwV dlactdcewy, Palag m, = 1kg lcoppomei o€ Acio KEKAIPEVO TTiTTESO
ywviag kAiong 6 = 30° dgpévo oto eAeUBepo akpo davikoU eAatnpiou otabepdg k = 100N/m,
T0 dAAo dkpo Tou omoiou sival akAOvNTa oTePEWHEVO oTn BdAon tou KekAEvou emmédou. O
a€ovag tou eAatnpiou givat mapdAANAog 6To KeKALPEVo emimedo. Amo amdotaon S = 0,3m mavw
amd 1o X, agpnvetalr eAeUBepo ocwpa X, pIKpwv Olactdcewv palac m, = 3kg TO omoio
OUYKpPOUETal TAQOTIKA HE TO OWHA X;. TO CUGCWHATWHA TTOU TIPOKUTITEL EKTEAEL ATTAR) APHOVIKA

TaAaviwon pe otabepd emavaopdg D = k.
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M. Na umoAoyicete T0 PETPO TNG TAXUTNTAG TOU CUCCWHATWHATOG AUECWGS HETA TNV Kpouon.
2. Na umoAoyioete 10 MAATOG A TNG TAAAVTWGNG TOU GUGCWHATWHATOG,.

3. Na ypayete tnv €€icwon NG AMOPAKPUYONG TNG TAAAVTWONG TOU CUCCWHATWHATOS OF
ouvdptnon pe tov Xpovo. Na Bswpnoste BeTIKNA @opd, Tn @opd amo tn BAcn mpog TNV Kopuen
TOU KEKALUEVOU EMTESOU.

4. Na umoMoyicete To PETPO TNG HEYIOTNG SUVAHNG Fopampioumax TTOU AOKEL TO EAATNPLO OTO
OUCCWHATWA.

Na Bswpnoete OTL:

e Katd TNV Kpouon Oev £xoupe anmwAsla palag,
e N XpoVviKn SLdpKEla TNG Kpouong eival apeAnTéa,
e n avtiotaon tou agpa Bswpeital apeAnTéa ya 0Aa ta cwuatd.

Aivovtat:

e n emrdxuvon tg Baputntag g = 10m/s?

™ _ St 1 T \5 5Sm \E
¢ MM EME =5, OWg = 5, 00V =

Eomep. (maAaid cuotnua) 2020

12. 'Eva EUAwvo KiBwtio palag M = 980g, sival otepewpévo oto £va Akpo optdvTiou 1davikou
eAatnpiou otabepdag k = 100N/m. To GAA0 AKpo TOU EAATNPIOU Eival OTEPEWHEVO AKAGVNTA OF
KATtakopupo Toixo Kal to eAatnplo Bpioketal otn 6éon uoikoU pnkoug. To EUALVO KIBWTLO
LOOPPOTIEL aKivnTo mavw o€ Asio optlovtio damedo (Zxnpa). ‘Eva BARpa palag m = 20g Kiveitat
oplévtia pe taxutnta v = 100m/s Kal o@NVWVETAl 0To KEVTPO Tou EUALVOU KiBwTiou, omote
ONHIoUPYEITAl CUGCWHATWA.

M -
K U
— OO00000 ™ e

Na umoAoyioete:

M. tnv taxitnta Tou CUGCWHATWHATOG.

2. TNV amwAsla TNG KNXAVIKAG EVEPYELAG TOU CUCTANATOG KATA TNV Kpouon.

3. 10 MAATOG TNG AMANG APHOVIKNG TAAAVTWONG TTOU Ba EKTEAECEL TO CUCCWHATWA.

M4. Tto pétpo TNG TaxUTNTAG TOU CUCCWHATWHATOG 0TN BEon, OTOU N KIVNTIKN EVEPYELA
NG TAAAVTWONG ToU €ival TpumAdota amd tn SUVAMLKNA EVEPYELT TNG TAAAVTWONG ToU.

Ouoy. 2021
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[poBAnuata 4°° Osuatog

1. Zwpa palag m,= 0,1 kg mou eival MPoodePEVO OTO AKPO TEVIWHEVOU VAHATOG A@nVETAL
eAelBepo amd Uyog h, Omwg @aivetal oto oxfnpa. ‘Otav to vAPa BpioKETal 0TV KATAKOPU®N
m

0éon, To WA €Xel TAXUTNTA METPOU U, = 2 § KAl OUYKPOUETAL HETWTIKA Kal EAACTIKA HE

akivnto cwpa palag m,, émou my=m;,.

To ocwpa pdalag m,, PETA TNV cUYKpouon, Kiveital o€ Acio oplldvtio mimedo KAl GUYKPoUETal

HETWTIKA Kal TAACTIKA HE owpa palag ms= 0,7 kg. To cwpa palag m; eivat mpocOEPEVO OTO
N

€va akpo optldvtiou Oavikou gAatnpiou otabepdg K=20 7 | to dAAo AKPo Tou omoiou eivat
akAOvVNTa otepewpévo. Tn oTiypn TG oUYKPouonc, To EAATNPLO €XEL TO PUCLKO TOU PNRKOG Kdal
0 afovag tou cupmintel Ye tn OlEUBuUvoN TNG Kivnong Tou cwuatog palag m,. Na Bewprioete
apeANTEQ T XPOVIKA OIAPKELA TWVY KpoUsEwY Kal Tn pada tou VAPATo .
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1015 \\

Na umoAoyioete:
d. 1o Uyog h amo to omoio aednke eAeUBepO TO cwpa palag my .
B. T0 PETPO TNG TAXUTNTAG TOU cwpatog palag m,, HE TNV omoia MPOooKpoUEL 0To cwia palag
ms.
Y. TO TAATOG TNG TAAAVTWONG TTOU EKTEAEL TO CUCCWUATWHA TTOU TPOEKUWE ATTO TNV TTAAOTIKN
Kpouon.

T

3. TO PETPO TNG OPHAC TOU CUGCWHATWHATOC HETA amd xpdvo t = 19 s amd T XpPOVIKH OTIyHR
TTOU QUTO APXIOE va KIVE(Tat.

m
Aivovtat: g = 10 s* . Emav. Huep.
2003

2. Zwpa palag m,=3kg eival otepewpévo otnv akpn optlovtiou 1Wdavikou eAatnpiou otabepdg
N

K=400 ™ | Tou ommoiou To AAAO AKPO £ival akAGVNTA GTEPEWHEVO.

To owpa ekteAel amAn appovikn taAdviwon o€ Asio opllovtio emimedo pe mepiodo T Kat
nmAdtog A=0,4m. Tn Xxpovikn otiyun t,=0 10 cwpa Bpioketal otn B£on tng PEYIOTNG BETIKAG
amopdkpuvong.

T

Tn xpoviki ottypn t= 0 | éva owpa palag m,=1kg mou Kiveital otnv idla KateuBuvon pe TO
m

owpa PAlag m, Kat €Xel TaxuTnTa PETPO U,=8 $ OUYKPOUETAL KEVTPIKA Kal TAACTIKA PE AUTO.
Na umoAoyioeTe :

d. TNV apxiki @acn tng TaAaviwong Tou cwyatog palag m,

B. 1tn 60N otnv omoia Bpioketal To cwpa palag m, Tn oTyUn TN cUYKPOUGNG
Y. TNV mepiodo TaAdVIwong ToU CUCCWHATWHATOG
0

TNV EVEPYELA TNG TAAAVTWONG HETA TV Kpouon.

T LIE)
Aivovtat: nu 6 =2, ouv 6 = 2
Opoy. 2003
3.
—
EmpéAeia: N v, 'spot.gr
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Jwpa X palag M=0,1kg sival ogpévo oto éva akpo optlovtiou eAatnpiou Kat npepei. To AAAo

AaKpo Tou eAatnpiou gival otabepd GUVOEOEPEVO HE KATAKOPUPO Toixo. MeTafl cwpatog Kat

optlovtiou damédou Ogv ep@avifovral TpiBeg. BARua palag m=0,001kg KivoUpEVO Katd PNRKOG

Tou dfova tou eAatnpiou pe Taxutnta u, = 200 m/s dlamepva akaplaia To cwia X Kat Katd tny
b

€050 Tou N TaxuTnTd Tou yivetat v = 2 . Na Bpebolv:

H taxdtnta u e tnv omoia Ba Kivnbei To ocwpa X apéows PeTd tnv £€000 Tou BARUATOC.
H péylotn empnkuvon tou eAatnpiou.

H mepiodog pe tnv omoia TaAavIwveTal To cwHaA X.

S

H eAdtTwon tng PNXavikng vEPYELag KATd TNV mapamdavw Kpouon.
N

Aivetal n otabepd tou eAatnpiou k= 1000 7
Eomep. 2004

4. Acio KekAlpEvo emimedo €xel ywvia KAiong ¢ =30°. Xta onpeia A kat B otepewvoupe
N N
Ta akpa OUo 0avikwy eAatnpiwv pe otabepég k, = 60 ™ kat k, =140 " | avtiotoixa. Xta

eAelbepa  akpa Twv gAatnpiwy, 0évoupse owpa X;, palag m, = 2 kg Kal To KPATAUE OTN
B£on Omou Ta eAATAPla €XOUV TO (PUOIKO TOUG HNKOG ( OTWG Paivetal 6To oxXnua ).

Tn xpovikn otypn to = 0 aprivoupe To cwpa X, eEAcUBEPO.

= 30°

A1. Na amodeifete 0Tl TO OwWHa X, eKTEAsl amAR ApHOVIKA TAAAvIwon.
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A2. Na ypdyete tn oxéon mou OivEL TNV ATOUAKPUVON TOU OWHATOG X, amo tn Bfon
LOOPPOTIAC TOU OE cuvaptnon HeE To Xpovo. Na Beswpnoete OeTiKR @opd Tn @opd amo
1t0 A mpog TtO B.

Kamola Xpoviki OTlyh Tou To owpa X, Bploketal otnv apxikn tou 6éon, tomoBetoups
TAVW TOU (XwpPIg apXIKA Taxutnta ) éva aAAo cwpd X, HIKpwV Olactdoswy palag m,= 6
kg. To owpa X, 0ev oAcBaivel mAvw oOTO ocWHA X, AOYw TNG TPILBNC ToU OEXETAL ATO
autd. To olvotnua Twv OUO CWHATWY KAVEL ATAN dPHOVIKN TAAAviwon.

A3. Na Bpeite tn otabepd emavagopd NG TAAAVIWONG TOU CWHATOG I,.

A4. Na Bpeite 1OV €AAXIOTO GUVTEAECTH OPLAKNAG OTATIKNAG TPIBAG TTOU TPETEL VA UTTAPXEL

METAlU Twv CWHATWV X, KAl X,, WOTE TO X, va HUnv oAwcbaivel o€ oxéon HE TO Zi.

V3 m

1
Aivovtat: nu30°= 2, ouv30°= 2 | ¢g=10 s?
Huep. 2012

K, 3 k,

2ta OUo akpa Aciou €mmEOOU OTEPEWVOUME TA AKpa OUO LOAVIKWY AATNpiwy HE oTaBEPES

N N

k,=60 M kat k,=140 ™ | avtiotoixd. Xta eAsUBepa dAkpa Twv eAAtnpiwy, OEVOUUE E€va

owpa X palag m = 2 kg WOTE TA EAATAPLA VA £XOUV TO (PUCIKO TOUG PNKOG (OTTWG aivetat
oto oxnua). Ektpémoupe TtO owpa X Katd A = 0,2 m mpog ta Oefld KAl TN XPOVIKN

otypn t,=0 agrivoupge Tto cwpa eAeUBepoO.

A1. Na amodeifete OTL TO owpa X €KTEAEl amAR AppoVIKA TAAdvTwon.
A2. Na vypayete t oxéon mou OiveEl TNV ATOPAKPUVON TOU OWHAtog X amd 1n B€on
looppoTmiag o€ ocuvaptnon He to Xpovo. Na Bswpnoste OetTikn TV @opd mpog ta Oefld .
A3. Na ek@pdoste 10 AOYo TNG OUVAUIKAG EVEPYELAG TNG TAAAVIWONG TPOG TN HEYLOTN
KIVNTIKA EVEPYELd OE GUVAPTNON HE TNV ATOPAKPUVON X.
A4, Tn otypn mou Tto €Aatnplo Bpioketat otn 0éon x = +2A agaipsital akaplaia to
eAatnplo k,. Na umoAoyioete To TAATOC TNG VEAC TAAAVTWONG.

Eomep. 2012

6. Xwpa X ; ge gala m, = 5kg npepel mavw og Acio optlovtio emimedo, cuVOEDEUEVO GTO AKPO
wdavikoU eAatnpiou otabepdag k; = 80 N/m, tou omoiou TO AAAO AKpo eival Ospévo o€

akAovnto onpeio A. ‘Opowa, cwpa X, ye pala m, = 12kg, npepei mavw oto idlo optlovtio
Empédeia: Mepk. lNavayiwtonovAog-Puoikog 55. www.merkopanas.blogspot.gr
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emimedo, ouvOeOEPEVO OTO AKPO £VOG AAAOU 10avikou gAatnpiou otabepdg k, = 300 N/m, Ttou
omoiou To AAAO akpo eival Ogpévo o akAdvnto onpeio I (ZxApa 5). Ta cwpata otig BEcELg

toopportiag toug (0.1.,) kat (0.1.,) améxouv petagu toug amootaon d = 0,6m.

. d .
|{ ' i k
AI (W1 rﬂ 2, E 2, rhz (-0-0-0-0-\2 lr
Td/2 1 d/2
o.., 0.,
Ixnua 5

A1. Av ta ocwpata Z, Kat X, ekteAoloav amin appoviki TaAdviwon pe otabepd TaAdvTwong
D, = k, kat D, = k,, va umoAoyioete TNV mepiodo TOUG.

AmopakpUVoUpE TO owpa X, amd Tn B€on Looppomiag Tou TMPOg TA APLOTEPA KATA HAKOG
d, = 0,6m Kal T0 6wya I, amd Tn B£cn 16oPPOTHAC Tou PO Ta A1 Katd PAKOG d; = 0,2+/3 m.
Tn xpovikn otyun t, = 0 aprnvoupe ta ocwpata X, Kat X, eAsUBepa va Kivnbouv.

A2. Oeswpwvtag Betikn @opd amd 1o A mpog To [, va YpAwete TIG €EICWOEIG YA TIG
ATOHAKPUVOELC TwV OU0 CWHATWY aTo TIG BECELG IGOPPOTIAC TOUG Kal TIG TaxUTNTEG TOUG, OF
ouvdaptnon e Tov Xpovo t.

A3. Amodeifte 61l ta OUo cwpata Ba cuykpouotouv oTo pécov K Twv apxikwv Bfécewv
looppoTiac.

A4, Ta ocwpata ocuykpoUuovtal KEVIPIKA Kal EAACTIKA. YTOAOYIoTE TIG TAXUTNTEG Twv OUO
CWHATWY APECWC TIPLV KAl AUECWE HETA TNV Kpouon.

A5. Na dei€ete 611 0T ouvéxela ta OUo cwpata cuykpouovtal Eavd oto onpeio K.
Emav. Hpep. 2020
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