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1. Ofpa A - Epotioetg noAAanAng endoyng/ Epotioeig Zwotou- Aaboug.

1.1. Xe pia @Oivouoa TaAdviwon otV ornoia To MAATOG PEIRVETAL EKOETIKA [E TO XPOVO:

a. 1 repiodog Sev dlatnpeitat yla oplopévn tpr g otabepdg andoBeong b
B. otav n otabepd anodoBeong bpeyadwvel, 1o MAATOG TG TAAGVIOOTG HEIOVETAL IO YPHyopa
Y. 1 Kivnon pévet rieplodik) yia onowadnrote Tt g otabepdg andoBeong

8. 1 otabepd amndoBeong b e€aptrdatal povo Ao 1o CXNPaA KAl Tov OYKO TOU OOMATOG ITOU
tadavigvetat.

1.2. Xe pua @Bivouoa taddviwon, pe oplopévn otabepa arodoBeong b, pe v napodo tou
XPOvVou :

a. 1o TMAATOog PeldveTal Kat 1) riepiodog diatnpeitat otabepr).
B. to mAdatog Sratnpeital otabepod kat ) riepiodog petwvetat.
Y. To mAdtog Kat ) riepiodog peldvoviat.

6. 1o mAatog kat n niepiodog Sratnpouvvial otabepd.

1.3. Xe éva tadavioupevo oUOTNHA, €KTOG ATO Tr) dUvapn enmavapopdg, AoKeital KAl pia
duvapn avtiotaong mg popeng F' = —bu . H oAy evépyela Tou ouotipatog:

a. rapapével otadepn.
B. auavetatl pe pelovpevo pubuo.
Y. Hewveral ypappika pe to Xpovo.

8. pewvetal ekBetkaA pe 10 XpOvo.
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1.4. Av o évav appoviko TaAavietr), EKTOg arno 1) duvapn enavapopdag, evepyet kat dSuvapn
avtiotaong F’ = —bv, tote:

a. 1o TTAATOG 11§ TAAAVIOOoNG EAATIMVETAL YPAPIIKA HE TO XPOVO.
B. n mepiodog g taAaviwong, yia oplopévr tipr) tg otabepdg anooBeong b, edattoverat.

Y- 0 pubpog pe tov oroio pelwveral 1o mAAtog g TaAdvioong auvgdvetat, otav n otabepd
anooBeong b pelvdvetat.

8. yia peydAeg tpég g otabepag andobeong b, n kivnorn yivetat aneplodiky).

1.5. e pa @Bivouoa pnyxaviky tadavioon n duvaun avtiotaong €xet v popdn £ = —bu.
Apykd 1 otaBepd amodoBeong €xer tun by. v ouvéxela n upn g yivetat by pe
by > b;. Tote:

a. To mAdtog g TAAAVIROoNG HEIMVETAL TTIO YPIYOPad HE ToV XpOvo Kat 1) epiodog rapouotddet
mKpn peiwon.

B. To mAdrog g taddviwong augdvetatl o ypryopda He tov Xpovo Kat i repiodog riapouotdlet
HKpr) avgnor).

Y. To mAdtog tng TaAdvinong PEI®VETAL ITI0 YPIYOpa HE ToV XpOvo Kat 1) rtepiodog rapouaotddet
Hikpn avdnor).

8. To mAdtog g taAdvimong augdvetatl o ypryopa He tov Xpovo Kat ) riepiodog riapouotdiet
UKL PElROoT).

1.6. To rmAdatog piag eHivouoag TaAAAVI®OONG PEIWVETAL OTO 100 O XPOVO t1 . £& XpOvo ty = 3ty
10 TIAdTOG NG tadaviwong da €xel pewdei oto 1/K tng apXikng 10U TIPNG,01ou 1) TIPn
tou K eivari:

a. 322 B. 23 y. 22 6.2-3

1.7. To rAdtog oe pia @Oivouca taddviwon divetat ané ) oxéon A = Age ™ . Av ) xpovikn

E
oTlyHr) ¢ 1 OAIKY) EVEPYELA TNG TAAAVIOONG £lvatl 70, TOTE T XPOVIKI] OUYHr) to = 2t1 1

0A1K1) eVEPYELD TOU OUOTHATOG ivat:
Ey Ey 3Fy

. — 6. —
4 Y

. E .
a- =0 B 2 A

1.8. To mAdtog oe pia @Oivouca taddviwon urodimdaocialetal peta arno N mArnpelg tada-
viwoelg. Metd ano nmoosg akopn taAaviwoelg o Adatog Ja £xet yivel ioo pe 1o 1/16 tng

APXIKNG TOU TIUNG:

a. N tadaviooeslg
B. 2N tadaviwoelg

Y. 3N tadaviooeig
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6. 4N tadaviooesig

1.9. Me v tdpodo 10U Xpovou Kal KAaB®OG Ta apopTIoEP EVOG AUTOKIVITOU ITAAIOVOUV KAl
@Ocipovrat:

a. 1n upn mg otabepdg andoBeong b auviaverat
B. n tpn ng otabepag anooBeong b pedvetat

Y. TO IAATOG TG TAAAVI®ONG TOU QUTOKIVITOU, OTav Mepva anod e§0ykmpa tou §popou, pet-
WVETAl IT0 ypryopd.

6. 1 nepiodog TV TAAAVIOOE®V TOU AUTOKIVITOU TTAPOoUotddel HiKpn auinor.

1.10. Zopa extedel pOivouca taddviwon pe nepiodo T kat pikprn otabepd amooBeong, KAtd
Vv 81apKela NG TAAAVIRONG TO MTAATOG PEIDVETAL EKOETIKA PE TOV XPOVO OUPPGOVA HIE TV
eSlonon A = Aye M, Tnv xpovikn otuypr) ¢t = 0 1o oopa Bpiloketatl otnv Séon peylong
deuKNAg armopakpuvong.

a. H evépyeia tng tadaviwong 6ev petaBadAetat.

B. H duvaun enavapopdg mou ackeitat oto oopa Kat n Suvapn arnooBeong eival opOpPOIEg

3T
01O XPOVIKO Sidotnpa 3 <t < e

Y. To pérpo g Suvapng anooBeong etvat avaioyo g anopdkpuvong amno v O¢on Ioop-
portiag.

8. H duvapn senavagpopdag rmou aokeital oto copa kat ) Suvapn arnooBeong ival opopporeg

010 XPOVIKO Sractnpa 1 <t < B

1.11. H otaBepd arooBeong b piag bivouoag taddviwong, otnyv oroia n avutibépevn Suvapn
eival avadoyn tng tayunag,

a. s§aptdtal amo v taxuIa 10U OOPIATOS ITOU TAAAVIOVETAl
B. pewdvetal katd ) didpkela g eHivouoag taAdviowong
Y- €Xet povada pétpnong oto S.I. 10 kg - s

8. eCapratatl amno tg 1610t eg 10U PECOU Péoa OTo Ortoio yivetat n Oivouoa TaAdaviwor).

1.12. Talavietg ektedel @Bivouoa taddaviwon. H avutubépevn duvapn eivatr avddoyn ng
taxutnuag ( F = —bv ). H evépyela g taddviwong tn) XPOVIKY otyyr) ¢ eivat ion pe E
KAl 10 MAAT0g g 100 pe A. Av petd amo xpovo t 1 evépyela tng taAlaviwong sivat ion

He 1 TOTE 10 VEO TTAATOG G Tadaviwong da sivat ico pe:

A A 3A
G.Z B. 5 Y T o. A
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1.13. e pia e§avaykaopévn TaAdvioon n ouxvotnta tou Sieyéptn eival peyadutepn mg 1610-
OUXVOTNTAG TOU TAAAVIRTH. AV PEIWVOURE CUVEX®OG T oUXVOTNTA ToU H1EyEPTH], TOTE TO
MAATOG NG £§avVayKAoPEVNG TAAAVIOONG :

a. Sa pével otabepod

B. 9a autavetal ouvexwg
Y. 9a pewdvetal ouvexmg
6.

apxikda Sa aviavetat kat petd da peoverat.

1.14. H 18io0uxvotnta evog tadaviety] §aptatat:
a. arno 1o nMAdtog g TaAdvieong.
B. amo ) otabepd anodoBeong.
Y. aro ta QUOIKA XapaKIPloTKA TOU CUOTLIATOG.

8. amo v apykn @aorn.

1.15. 'Otav éva ouotpa ektedel e€avaykaopévn TaAdvieon :
a. 10 IMAATOG G TAAAVIOOTG PEIDVETAL TIE TO XPOVO.

B. n ouyvotnta g taAdviwong eivat ion pe v 181oo0uxvoTnTd g TAAAVI®ONG TOU CUCTa-
10G.

Y. 10 mAAT0g g TaAAVI®OoNG £5apTATAl ATTO T CUXVOTNTA ToU SIEyEPT).
8. 0 pubpog TV evepyElaK®V ATIOAEIOV £lval 0e KAOE XPOVIKY OTIyHr] 100G e Tov pubpo ng

TIPOOPEPOLEVIG EVEPYELAG OTO CUOTNHA.

1.16. Zuvtoviopo ovopdadoupe TV KATAoTtaon) g £§avayKaopévng TaAdvinong TOU apHoViKOU
TaAAVIET OtV oroia:

a. 1 Suvapikn evépyela TOU OUOTIATOG Yivetal 101 e TV 0AKY) TOU evépyela.
B. n GloouxVOTNTA TOU CUCTIATOS YivETAl HEY1OTY.

Y. N ouxvotnta g deyeipouoag duvapng eivat niepinou ion pe v dtoouxvotnta 1ou tala-
VIR

8. n ouyvotnta g dieyeipouoag duvapng yiveratl péyiotn.

1.17. 'Otav éva ocuotnpa PpioKeTal o€ KATAOTACT OUVIOVIGHOU :
a. 1 18100UXVOTTA TOU CUCTHIATOG Yivetal péyiotr).
B. 1 evépyela TOU CUCTPATOG YiveTal EAdX1otr).
Y. To mMAdtog g TaAdvi®ong ToU ouctipatog yivetatl péytoro.

6. n ouyxvotnta g §RTEPIKNG neplodikrg Suvaung yivetal péylon.
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1.18. H ouyvotnta plag e§avaykaopévng taAdvioong
a. eival ion pe ) ouxvotnta tou Sleyeptn
B. eival ravia ion pe v 18100UXVOTNTA TOU TAAAVIRTY
Y. €Saptdtatl amo v apyiKn evEPyEla G TAAAVIRONG
8. civat ion pe 10 dBpotlopa g ouxvotntag tou Sieyéptn Katl g 18100UXvoTNTAg TOU TaAa-

VIO).

1.19. Eva ovotmpa pe doouyvotnua fy extedel e§avaykaopévn taddvioon pe ouxvotna
f # fo To mAdtog g taAdvi®ong T0U CUCTHHATog e§aptatal aro:

a. v Wocuyvotnta fj
B. tn ouyvomta f
V. m Swagopd |f — fol

8. 1 otabepd emavadopdg 10U CUCTHIATOS.

1.20. Zopa extedel eavaykaopévn taddviwoorn. Ilapatnpeital ot yia 6Uo Siadpopetikég ou-
xvounteg f1 kat fy tou Sieyéptn pe f1 < fy 1o mAdrtog tng taddviwong sivat i61o0. Ta v
16loouyxvotnta f, tou ocuotpatog 1oxXUEeL:

a. fo<fi
B. fo> f2
V- i <fo< e
8. fi=/o

1.21. 'Eva uAiko onpeio extedel tautoxpova 6o A.A.T. rtou £xouv 1d1a Sievbuvorn kat riepiodo.
O1 800 tadavioeig £xouv mAdtn 3cm kat 4em, eve 1) oUVIOTAPEVT TAAAVIOOT) £XEL TTAATOG
dcm. Ot dUo taAdaviwoelg £xouv dladopd eaong:

T
a.Mnbév B. = Y-

5.
2

il il
4 3

1.22. Avo A.A.T. £X0UV ATIOPAKPUVOELG TTI0U TEPLYPAPOVIAL ATIO TIG ESI0WOELG :

x1 = Ainp(wt — %) ,  wo = Asnp(wt + g)
a. H dagpopd @dong teov 6o tadavioosnv eivat /6.
B. 'H Sagpopd pdong tev Vo talaviooemv eivat 2m/3
Y. H anmopdaxkpuvon x2 nponyeitat gaoka g 1 Katd /2 .
8. Asv pmopoupe va urtoAoyicoupe ) Stapopd @aong TV dUo tadaviwoenmv, ylati ol anopa-

KPUVOELG TOUG TIEPTYPAPOVTAL ATIO H1aPOPETIKEG CUVAPTL|OEILG.

Ap MixdAng E. Kapadnuntpiou 5 http:/ /www.perifysikhs.com
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1.23. 'Eva uliko onpeio ekteAel tautoxpova 6Uo A.A.T. tou €xouv v 16ia 6ievbuvon Kat
rniepiobo kat reptypadoviat ano tg e§1000eg:

™ ™
11 = Anp(wt + g) , X2 = A\/gnﬂ((*)t - g)

H e&lowon g ouvictapévng taddviwong sivat:
a. z = Anu(wt)

B. = = 2Anu(wt + %)

V- = = AV2nu(wt + g)

6. x =2Anu(wt)

1.24. Ilowa amo 1§ enOPEVeS IPOTAOELS ivatl AavOaopévn) :
a. To dakpotpa sivat pia eubuypappn neplodikr Kivnorn.
B. H péyiou tpr) tou mAdtoug tou Sakpotrpatog egaptdtatl amo ty repiodo tou.
Y. To mAdtog tou Stakpotfjpiatog eival appoviKy) GUVAPTHOL TOU XPOvou.

6. H mepiobog tou Srakpotrpatog eivat 1o Xpovikd diaotnua mou pecodabel petadu 6uo
61060 1IKOV PNdeviopdV ToU TTAATOUG.

1.25. To mAdtog ToU H1aKPOTHIATOG :
a. Eivat otaBepo pe tan 2A.

w1 + w2

B. Yroloyiletat amo ) oxéon A" = 2Anu( 5

)

Y. MetaBdAAetatl apyd ouvnpitovoeldag Pe To XpOvo £X0Viag oav akpaieg Tpég ug £ 2A.

1
8. MetaBaAAetat pie 1o Xpovo replodika pe repiodo Ts = AT orou f1 Kat fa o1 ouyvotnteg
1 2
TOV OUVIOTOO®V TAAAVIOOERDV.
1.26. Eva oopa ektedel tautdxpova tg tadaviwoelg pe eglowoelg: o7 = Anu(2mfit) rat

xo = Anu (2 fot) Ot tadaviooelg £xouv v idia dievbuvor, v dua Séon wopportiag
KAl OUXVOTNTEG TTOU S1adEpouv Alyo petadu toug.

a. To owpa exktedel pia eplodikn Kivnon, 1 oroia Opeg 6ev elval AmAn AppOVIKL TAAAVI®OT.
B. To mAdtog g ouvictapévng Kivnong PeTtaBAAAeTal appoviKkd HE T0 XPOvo.
Y- H péyiot uypr tou mAdatoug tng ouvictapévng Kivnong eivat 2A.

8. O xpovog petady §vo sradoxik®v Pndeviopov tou mAdtoug eivat otabepog.

Ap MixdAng E. Kapadnuntpiou 6 http:/ /www.perifysikhs.com
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1.27. YAkO onpeio ektedel tautoxpova dU0 appovikeég tadaviwoelg pe v 1d1a Sieubuvon,
YUpe and v idwa 9€on 100pportiag, eve reptypdgovial anod g eS1000eG:

x1 = 10nu(2027t) ,  x9 = 10nu(1987t)

pe 1, T3 0 cm Kat t o s
a. H xukAikr) ouxvotnta g ouviotapévng Kivnong tou uAikou onpeiou sivat w = 200rad/s
B. To mAdtog tou drakpotpatog eivat 20 cm
v. H niepiodog tou Sakpotpartog eivar 75 = 1/2s
8. Ze xpovo ioo pe v nepiodo tou Srakpotnpatog Ty , n replodikr) Kivron enavadapbaverat

50 @opég.

1.28. Xopa OUPPETEXEL TAUTOXPOVA O HUO APHOVIKEG TAAAVIOOELS MTOU MEPYPAPOVIaAl Arto
ug oxéoelg r1 = Anuwit kat o = Anuwst, tov oroiov ot cuxvotnteg dapeépouv Aiyo
petadu toug. H ouviotapévr tadaviwon €xet:

a. ouyvounta 2(w; — ws)
B. ocuyxvomnta wi + wa
Y. mAdtog rou petaBadAetat petady v tpev 0 kat 2A

8. m\datog nou petaBdddetatl petadu v tpev 0 kat A

1.29. X ouvbeon U0 AMA®V APHOVIKGOV TAAAVIROE®V NG 1d61ag ouyxvotntag mou yivovrat
YUp® ano 1o 1610 onpeio kat oty idwa Sievbuvor), 1o mAdtog g oUvOeTNg TaAAVIROoNG
eivat

a. oe Kabe nepinmtwon otabepod

B. oe kabe nepirntwon 100 Jie 10 ABPO1oIIA TOU TAATOUS TOV U0 ATTAGOV APHLOVIKGOV TAAAVIOOE®V
Y. 0t KaBe nepimwon pndév

8. appoviki ouvaptnorn 10U XpPOvou.

1.30. Xt0 H1aypappa Tou oXHATog IAPloTAvVoVIal Ol YPAPIKEG TIAPAOCTACELS TOV ATIOPAKPUV-
oewv 6U0 A.A.T. pe mAatn A; kat Ay, kabag kat ) cuvOeon Toug.

a. Ot ouviotwoeg tadaviwoelg £xouv Vv idla cuyvotnta.
B. H dwadopa pdaong avapeoa otig HU0 oUVIoT®OeG TAAAVIOOELS eivart IT.
Y- To mAdtog g ouvictapévng tadavieong eivat A = Ay — As.

6. H ouvictapévr taddvioor sival oupgaoiky tng taddvieong pe miatog As.

Ap MixdAng E. Kapadnuntpiou 7 http:/ /www.perifysikhs.com
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X1

X2

1.31. Kata i ouvbeon U0 amdov appovikev Tadavioocewv , i16tag dievbuvong kat iblou
mAdtoug, Tou yivovial yup® arnd to 1610 onpeio kat rmou ot riepiodot toug 17 wat Th
dlapépouv oAU Aiyo petady toug, MPOKUITTEL TAAAVTIOOT PETABANTOU TTAATOUG HE TEPTo-
60 T' rou eivat ion pe:

Ty + Ty 2T\ Ty Ty — Ty T\ T»
P B. — 2 R o ——
2 Ty +T» 2 Ty — T4

1.32. Katd ) ouvBeon Vo amlov appovikegv tadaviooeov idtag dieubuvong, mou yivovrat
YUpe and v i6ia 9éon 1oopportiag, pe to 1610 mAdtog A kat ouyvotnteg fi kat fo
dnuoupyeital ouvOetn Kivnorn, n onoia napouotadel drakpotpata. H mepiodog tou
drakpotrparog etvat ion pe:

1 1 1 1
a. |f1*f2| B’ |71_7| Y"fl_f2| 5. 2|f17f2|

1.33. X10 napakdte didypappa diveratl n armopdakpuvon T 6 oUVAPTNOn UE TOV XPOvo ¢, yla
éva UAKO onpeio tou oroiou 1 Kivnorn napouotadetl drakpotpatd.

To mAnBog v PNdevion®v ToU MAATOUG NG Kivnong ava deutepoAertto ivat i0og pe:

a.l B.2 v-3 5.6

1.34. Awakpotnpa dnpiloupyeitat petd anod ouvOeon HUO APPOVIKGOV TaAAviOoe®Vv g i6tag
d1evbuvong nou yivoviatl yupe aro 1o 1610 onpeio, 6tav ot TaAaviwoelg £Xouv

a. ioa mAdtn Kal i0eg oUXVOTNTEG
B. Stapopstikd AATN Kal 10§ OCUXVOTNTEG

Y. dapopetikd rAdtn rat dradopetikég ouxvotnteg

Ap MixdAng E. Kapadnuntpiou 8 http:/ /www.perifysikhs.com
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5.

toa mAd Kat ouxvotrnteg rou dtadépouv oAU Alyo petady toug

1.35. Kata i ouvbeon U0 amAov dpPoVIKOV TAAAVIOOEDV TIOU eKteAdouvial otnv idta Sie-

Ubuvon kat yupe and myv idia 9éon wopportiag pe eovoetg 1 = Anu(1007t) (S.1.)
Krat ro = Anu(104xt) (S.1.) dnuioupyouviat Siakpotpata. H cuxvomta v diakpo-
uAtev eivat ion pe

a.0,5H% B.1Hz v.2Hz 6. 4Hz

1.86. Na yapaktnpioete kKaOe pia amno g nMAPAKAT® POTAcels wg Zwoty 1) Aabog.

a.

B.

To rmAdtog piag §avaykaopévng taAdvinong e§aptdtal ard ) ouxvotnta tou dieyépt).
Ye kabe @bivouca taddaviworn 1 repiodog NG TAAAVIOONG PEIOVETAL [1€ TOV XPOVO.
Y& pa @bivouoa taddviwon, oty omoia 1 avut®épevn Suvaprn eivatr avaloyn g ta-

xutntag, o Aoyog Suo S1ad0x1K®OV PeyiotOV anmopakpuvoemv npog v i6ia kateubuvon
dratnpeital otabepog .

. Katd tov ouvioviopo n evépyela tou Sileyeptn peETaPEPETAl OTO TAAAVIOUPEVO OUOTHA,

Katd tov BEATioTo Tporio.

. 211§ €avayKaopéveg TAAAVIOOELS, OTtav T0 TaAavioupevo ouotnuad Bpioketatl oty Katdota-

OT] OUVIOVIOHOU, TO PEY10TO TAATOG TaAdvieong e§aptdatat ano t otabepd andoBeong.
Me 10 oUotnpa avdptnong TV AUTOKIVITOV (AopTIoEp).

Ao ) ouvBeon 6U0 ATAGV APPOVIKOV TAAAVIOOE®V g 161ag dieubuvong mou yivoviat
YUp® ard 1o 1610 onpeio pe 1o 1610 mMAdTog Kat pe ouxvotnteg rmou dapEpouv oAU Atyo
petady toug, IPOKUITIEL IEP10H1KT) KIvror Iou napouotddel diakpotrpata ermblwKeat 1
eAay10Tomnoinorn g anooBeong 1OV TAAaVIOOE®V.

. Ze pa €§avaykaopévr) taAdvioort) 10 mAdtog g TaAdvieong e§aptdtatl anod ) ouxvotnta

tou Sieyéptn Kat ) otabepd andobeong b.

Ap MixdAng E. Kapadnuntpiou 9 http:/ /www.perifysikhs.com
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@<pa B - Epotnioelg noAAanArng emAoyrng e attioAdynorn

To mAdtog piag @Bivoucag taddviwong Siverat amd ) oxéon A = Aoe_At. O xpovog
TIOU ATAlTEiTal MOTE 1 OAIKI] €VEPYELWD TNG TAAAVIOONG va YiIVEl 1 H101 THG APXIKNAG

E
(F = 70)sivcu :

ar= YT oA VT e

Na emiAéete  owotn awavinon kat va artiojloynoste v eniioyn oag.

t

To mAdtog ptag @Bivoucag taddavimong divetatl anod ) oxéon A = Age™ . O xpdvog

3 . , ' ' . . _ ﬂ
ITVOU dartattettal wote 1o HAGIOS mg TCI)\CIVT(OOI]S va Y1vel TO0 J100 TOoU apx1Kou (A =5 )
glvat:

In2 In4 A

Na emiéete 1 owotn andavinon kat va atioAoynoete t eniioyn oag.

Talavietrg 1ou ekteAel @Oivouoa taddviwon €xet ) xpoviky ouyur ¢t = 0 evépyela E)

Kkat mAatog Ag. Tn Xpovikr otyur] 1 1 evéPyela TOU TaAaviRty €xel eAattebel kata
15E,

. Tn xpovikr) ottypr) ¢1 to mAdtog A tng taddavioong sivat:

16
Ao 8 Ao Ao
a. — — . —
2 1 ¥ 16
Na smiféete ™ owotn awavnon kai va attiojloynoste v eniioyn oag.
Havefinuieg Efetdoeig Ouoysvav - Eentéubpne 2013
lMa éva ovotnpa mou ektedel e§avaykaopévn taddviwon pe ouyvota f = 10Hz

Bpiloketal oe KATACTAOT] CUVIOVIOHOU Kat £xel TAdtog tadaviowong A = 8cm , 1oxUouv
1a eEng:

a. éxel otabepd anodoBeong b = 0.

B. €xel anwleleg evépyelag avd mepiodo Atyotepeg, amod autég rou da eixe av n ouxvotnta tou
dleyéptn yiver 6 Hz.

Y. TO IMAATOG TaAAVIOONG PIopet va yivel HeyaAUtepo amod auto Iou £Xel, apKel va eEAdTI®o0oU-
e 1 otaBepa arooBeong.

Na emijéete ) owot anavinon kat va arttoAoynoete v eniioyn oag.
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2.5.

2.6.

2.7.

duowkr) I Aukeiou 2019-2020 20 Zet AOKIOE®V

'Eva ovotnpa extedei e§avaykaopévn tadavioorn mddtoug A kat ouxvomnuag f = 15H 2 .
H 18100uyvotnta tou cuotijpatog eivat 17H z . Av i ouxvotnta tou Sieyéptn yiver 16 H 2
101e 10 MAdTOG G e§avayKaopévng TAAAvioong:

a. 9a yivel pikpodtepo amo A.
B. Sa yivel peyadutepo amo A.

Y- Sa mapapetver A.

Na emijéete ™ owot anavinon kat va attoAoynoete v eniioyn oag.

Mnxaviké ouotnpa anoteAeital and Katakopupo edatr)plo otabepdg k oto ormoio sivat
KPEPAoPEVO €va oopa Padag m Kat To oUoTna auto eKteAel e§avayKaopévn) TaAdvioon)
HKPAG arooBeong. Aivetat 0tt o dieyéping €xel ouxvotnma fs Kat 1o ovotnpa £xet
18loouyxvotta f, = 2fs. Av avukataotjooupe to oopa pe dddo, palag m' = 4m,
dlatnpovrag v f5 , 1o véo ovotnua:

a. 9a tadaviovetat pe A’ < A

B. Sa PBpebei oe cuvtoviopod

Y. 9a tadaviovetaipe A’ = A

Na smiféete ) owotn anavnon Kai va attiojloynoste v emiloyn oag.
Iny1: OE®E 2015

Ziv opidéviia oavida ToU MAPAKAT® OXNIATOG £XOUME IIPOCAPHOOEL Tpia ouotipata

pddag - edatnpiou pe ta xapaktnplotkd peyedn (pada owpatog - otabepd edatnpiou)

TOU paivovial oto Mapakdat® oxnua. 'OAa ta oepata apXikd 1oopporouv. MEow Ka-

TdAAndou pnxaviopou 8évnong 9étoupe ) oavida oe e§avaykaopévn TaAAvieoorn He
1 /k

ouxVOTNTa MOoU €Xel TP —4/ —, ZINV MEPIMI®On aut, 1o ouotnpa paag-eAatmpiou,
TV m

rou Ya tadavieBei pe 1o péytoto duvatd miatog Sa eivat 1o:

ak

Ik

4m

a. (I) B. (II) v. (I11)
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2.8.

2.9.

2.10.

2.11.

duowkr) I Aukeiou 2019-2020 20 Zet AOKIOE®V

Na Sewprjoste ot 1 emidpaon 1wV anooBecemwv e€ival PIKPIN PE AMOTEAECHA 1) OUXVOTNTA
OUVIOVIOPOU KABe oUCTHATOg va Tautidetatl pe v 1810o0uxvotntd tou.

Na emifélete  owotn awavinon Kat va artiojloynoste v eniioyn oag.

Mnys: OEDE 2016

‘Eva ovotnpa exktedei e§avaykaopévn tadavioon ouxvotntag f = 30H 2z kat mAdroug A
. H 16100uxvotnta tou cuotfjuartog sivat 25 Hz. Av auérjooupe ) otabepd andoBeong b
TOU OUCTHHATOS X®PIS va petaBdAloupe ) ouyxvotnta tou Sieyeptn, TOTE:

a. 1o mAdtog g e§avaykaopévng talavioong da pelwOet.
B. 1 ouxvotnta g e§avaykaopévng tahavioong da yiver Atyo pikpotepn arno 30H z.
Y. 1 ouxvotnta g egavaykaopévng talavioong da yivel Atyo pikpotepn aro 25 Hz.

Na emiAéete  owotn awavinon kat va artiojloynoste v eniioyn oag.

'Eva oopa ektedel kivnon 1ou pogpxetal amno ) ouvOeorn 6U0 anmAov apPoviKeV TaAa-
viooewv, 1diag Sievbuvong, yupe anod 1o 610 onpeio, pe e§lonoelg r1 = 0, Tnu2nt rat
x9 = 0,4nu27t (6Aa ta peyebn oto S.1.). H ouvbetn taddaviwon nieprypagetat (oto S.1.)
and myv efiowon :

a. x = 0,3nu2nt
B. x =1, 1Inudnt
Y- =1, 1nu2nt
Na emiAéete  owotn awavinon kat va attiojloynoste v eniioyn oag.
'Eva owpa ektedel Kivnorn TTou IpogpXetal arno ) ouvOeorn U0 amAov apPovikev Tada-
viooewv, 16iag Sievbuvong, yUupe anod 1o 10 onpeio, pe e§lonoelg r1 = 0, Inu2nt rat

xo = 0,8nu(27t + 7) (6Aa ta peyedn oto S.1.) H ouvOetn taddviwon meptypddetat arod
v eglowon :

a. z = 1, 1lnu(2rt + )
B. x =0,5nu2nt
Y. = 0,5nu(2rt 4+ m)
Na smiféete ) owotn awavnon Kait va attiojloynoste v eniioyn oag.
'Eva oopa ektedel Kivnorn 1mou Ipogpxetal arod tr ouvOeon 6U0 amA@v apuoviKeaV TaAd-
VIOOoE®V, YUP® aro to 1610 onpeio kat €xouv idia evépyela (B, = Ej), 16ia ouyxvotnta kat

1d1a 61evBuvorn. H oAikn evépyela tng ouvOeng taddvimong eival ion pe v evépyela
1oV §Uo tadavivoewv (£ = Fy = Ej), otav n dapopd @aong v duo A.A.T. eivar:

a. 0° B. 60° - 120°

Na emijéete ) owot anavinon kat va arttoAoynoete v eniioyn oag.
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2.12.

2.13.

2.14.

2.15.

duowkr) I Aukeiou 2019-2020 20 Zet AOKIOE®V

YAkO onpeio exktedel tautoxpova OU0 ATMAEG APHOVIKEG TAAAVIOOELS, YUP® ATO TNV
ib1a 9¢on 1oopportiag kat oy i6a SievbBuvon. Ot tadaviwoelg Teptypdpovial aro
TIG OXEOEIG:

y1 = Anp(wt + g) Y2 = V3Anu(wt — %)

Av Fq, Fo, E eival o1 evépyeleg TaAAVI®ong yida TV Ipotn, yla ) deUtepn KAl yia ) ouvi-
OTaPEVH TAAAVI®OT), TOTE 10XUEL:

a. = F, — By B. E=FE1+ Es V. B2+ E? + E2

Na emijéete ™ owot anavinon kat va arttoAoynoete v eniioyn oag.
Enavafnnuxég Haveffnuieg Eetdoerg - ITovvng 2012

'Eva oopa ektedel Kivrorn mou mPogpyetal ano tr ouvleon 6U0 AmA®V ApHUOVIKGOV Td-
Aaviwoenv, 16tag Sievbuvong mou yivovial yupe aro 1o id10 onpeio. Ot €§1000e1g TOV
8vo tadaviwoewv eivat x = 0,4nu(19987t) kat xo = 0,4nu(20027t)(S.1.). O xpdvog
avapeoa oe 6Uo S1adox1koUug PNdeviopoug Tou MAATOUG NG 1810P0pPNG TAAAVIOONS
(drakpotnpartog) tou ocopatog eivat:

a. 0,5s B. 1s Y- 2s

Na emiAéete  owotn awavinon kat va artiojloynoste v eniioyn oag.

Yopa ektedel Kivnon Tou TIPoEPYXETAl Ao T oUvOeoT U0 ATA®V APLOVIK®OV TAAAVI®OOE-
v, i810u mAdrtoug kat Sievbuvong. Ot ouyvotnteg f1 kat f (fo > f1) avtiotoxa twv 8uo
Tadaviooenv dtapépouv petadu toug 4 Hz , pe anotédeopa va rapouotaetatl S1akpotn-
pa. Av n ouyvotnua f; audnbei katd 8 Hz, o xpovog mou pecodaBei avapeoa oe 600
6radoyikoug pndeviopoug tou mAdatoug da:

a. mapapeivet o 1610g.
B. pewwbel katda 4 s.

Y. audnOei kata 4 s.

Na emijéete ) owo anavinon kat va arttoAoynoete v eniioyn oag.

'Eva oopa ektedel Kivnon mou mpogpxetatl amnod tr ouvbeon 6U0 amMA®V APHIOVIKGV Td-
Aaviwosny, 161ag 61ieubuvong rou yivovial yupem ano 1o 1610 onpeio pe 1o 1610 mAdtog A
KAl ouxVvOoTnteg Iou StapEpouv oAU Alyo. Av 17 kat T5 eivat avtiotoixa ot riepiodot tov
6U0 Tadavidoenv, Tote 1 TiePiodog NG MEPL0dIKNG Kivnong mou mpokuTiel Hivetatl aro
TOV TUIO :

. T5 + Ty . 21115

T =Ty —T; T = =
a T2 — T B 5 Y Ty r 10

Na emijéete ) owot anavinon kat va arttoAoynoete v eniioyn oag.
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2.16.

2.17.

2.18.

2.19.

duowkr) I Aukeiou 2019-2020 20 Zet AOKIOE®V

Zopa ektedel tavtoxpova 6uo A.A.T. ng 1d1ag ocuyxvotntag, mou yivovial yupem armo 1o
1610 onpueio kat otny id1a Hievbuvor. Av o1 €§10M0E1S TV EMPEPOUG TAAAVIOOERDV ivart:
r1 = Ainuwt(S.1) xat zo = Agnu(wt + ¢) (S.1.) pe , dte n apXiKy @ACH ¢, GOTE 1)
ouvBetr tadaviwon va éxet midatog (A = Ay = Ay) eivar:

2

a. $=0 p,.cz>=§ V- 0=

v 3

Na esmijéete ™ owotn anavinon kat va artoAoynoste v eniioyn oag.

'Evag napatnpntg akouet Tov X0 aro dUo H1aracmv Iou Ae1toupyouv tautoXpova Kat
napdayouv nxoug pe ouyxvotteg f1 = 1000H z kat fo . O mapawpnmg avidapBavetat
1a tapayopeva Stakpotrpata va €xouv repiodo 0, 25s . Ilapatnpoupe 6t av audndei
ouxvotnta f» tou devutepou Sraraocov katda 2H z 16te 0 Xpovog petadu §uo Saboxikmv
undeviopwv g évitaong tou fxou audavetat. H cuxvotnta f> tou deutepou Sranacmv
etvat:

a. 4Hz B. 1004H = Y- 996H z

Na smiféete ) owotn anavnon kai va attiojloynoste v emiioyn oag.

Katd ) ouvbeon U0 armlov appoviKOV TAAAVIOOE®V HE TAPATIANOIEG OUXVOTNTES f1
Kkat fy, 16lag 6ievbBuvong kat i6ou mAdtoug, mou yivoviat yupe amnd v ida 9éon
1oopportiag, pe f1 > fo, mapouoidlovial Siakpotrjpata pe riepiodo Stakpotpatog Th =
2s. Av ot S1dpkela Tou XpOvou autou mpaypatorioovviatl 200 mAnpelg TaAaviwoeg, ot
ouxvotnteg f1 kat fo eivat:

a. f1 =200,5Hz xat fo = 200H 2
B. f1=100,25Hz xa1 fo = 99,75H =

Y- f1=050,2Hz xat fo =49, 7Hz

Na emiféete  owotn awavnon Kait va attiojloynoste v eniioyn oag.
Havedpnuieg Efetdoeig - Iovvng 2014

Zopa extedel ouvBetn taddvioor, ©g arotédeopa g ouvOeong U0 armlev appovi-
KOV TaAavinoe®v ot ornoieg meptypdpovratl arno tg e§onoelg 1 = Anu(wt) xat zy =
Anp(wt 4+ ¢).Av n péyiotn tayxunta mg ouvleng taAavioong (Vp,q,) Kat n péylot ta-

Umax
XUtnta g np®Ing apHoVIKNG TAAAVIRNONS (Uygz1), TKAVOITOIOUV T1 OXEOT) =3,
maxl

10T 1 ApX1KL) @don (¢) eivat ion pe:

a.

™ 6 T ul
2 "3 LA

Na emiAéete  owotn awavinon kat va artiojloynoste v eniioyn oag.
IInyn: OE$E 2015
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2.20.

2.21.

2.22.

duowkr) I Aukeiou 2019-2020 20 Zet AOKIOE®V

Zopa apeAntEmv 61a0TdoemV eKTEAET TAUTOXPOVA HU0 ATIAEG APHOVIKEG TAAAVIMOELG OTNV
161a H1evbuvon kat yupe and v i6ta 9¢orn 10opportiag pe e§1000e1G:

T T

x1 = Anu(wt + 5) rat 3 = Agnu(wt — 6)

H evépyeila 1ou oopatog, av ekteAouoe Povo v rpwtn taddvieon da ftav £ kat i evépyela
TOU av eKTEAOUOE POVO Ty Heutepn tadaviwor), 9a frav K.

(1) H evépyela tng ouvBeng tTaddviwong sivat:
a. F=F, — F; B. FE=FE|+ FE» Y.EZO

(1) Me Bdon v arnodektr) T g EVEPYELAS A0 TO IIPONYOUHEVO EPMOTNHA KAl AV 1] OUVL-
otapévn taAdvieon sivat g popdrs r = Anuwt cupnepaivoupe 0Tl 0 AGY0S TV TAATOV
etvat:

Az A Az
a, —— = 2 . —m — 3 .
Ay Ay ¥
IInyn: OE$E 2015
Na emiAéete  owotn awavinon kat va attiojloynoste v eniioyn oag.

'Eva oopa ekteAel Kivnon Iou MIPOoEPXETAL ATI0 TNV OUVOEOT] T®V ATTA®V APHOVIK®V Td-
Aaviwoewv 1 = 0,04nu(4007t) kat xo = 0,04nu(4047t) oto S.I. Ot Vo tadavivoelg
yivovtat yupe amno 1o 1610 onpeio kat oy ida dievbuvon. Tnv xpovikr otypr) ¢ 1o
nAdtog g Kivnong rnou ektedel 1o oopa eivat 0, 08m. To mAdtog g TaAAvi®ong rmou
ektedel 10 oopa da pndeviotel yia patn @opd TtV XPOVIKI] OTyHL

(a) t; + 0, 25s (B)t1 + 0, 5s W)t + 1s

Na emijéete ) owotn anavinon kai va arttoAoynoete v eniioyn oag.

'Eva oopa ektedel tautdxpova 6U0 amdég apovIKEG TAAAVIOOELS TIOU yivovtal oty 161a
d1evbuvon, yupe ano v idia 9€on 1oopportiag Kat £xouv 1610 MAATOG Katl rapartAroleg
ouxvotteg f1, f2. Zto xpovo mou pecodaBei petady duo Sradoyikmv pndeviopov tou
MAQTOUG NG OUVIOTAPEVNG TAAAVIRoNG, 0 oopa ektedel N tadaviwoelg. Autdaoiadou-
HE TG OUXVOTNTEG KAl TV U0 OUVIOTOOR®V TAAAVIOOE®V KAl Je@POoUpe OTl KAl Ol VEEG
ouyvotnteg eivatl maparninoteg. O aplOpog 1V TAAAVINOE®V TIOU €KTEAEL TO owpa, He-
tadu 6uo H1ad0X1IKOV PNGEVIOPOV TOU TAATOUG TG CUVIOTAPEVNS TAAAVIROoNG, HETA TO

. : ’ / . . .
dutdaoiaopo v cuyvotntav yivertat N'. O Adyog ﬁtoomm pe:

1
(@) 5 (B)1 (v)2

Na smiféete ) owotn anavnon Kait va attiojloynoste v enidoyn oag.
IInyn: OE$E 2016
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2.23. Eva pikpd oopa eKtedel tautoxpova 8Uo ardég appovikeG TaAaviRoelS , PE e§100M0E1g
s
aropdakpuvong 1 = Ajnp(wt) xat xo = Asnp (wt + E) Kal pe evEPYeleg TAAAVI®OoNg
E; kat Es, avtiotoixa. Ot tadaviooelg yivovial yupe and to 1610 onpeio kat oty ida
dievbuvon. H evépyela taldviwong E tng ouvBetng tadaviwong eivat ion pe :
E1+ Es
2

Na emiAéete  owotn awavinon kat va attiojloynoste v eniioyn oag.
Eravafnruxée ITaveffnuvieg - ITovvne 2016

(a) £ = BE = E1 + B> WE =E1 + E

2.24. 'Eva oopa ektedel ouvOetn TaAAVIOOon OV TIPOKUIIIEL ATIO T oUvOeon dUo aml®v appio-
VIK®OV TaAaviooenv, 161ag dieubuvong, mou yivovial yup® aro to 1610 onpeio pe to 1610
MAATOG TAAAVIOONG KAl YOVIAKEG OUXVOTNTEG TIOU Stapépouv oAU Atyo petadu toug. Ot
£§1000e1g TV BU0 AV ApHOVIKGOV TaAavinosmv eivatl g poperng r = Anu(399t)
(ST) rat o = Anu(4017t) (ST). O apBpog 1wV TaAavimoe®y nou ektedel to oopa oto
XPOVIKO Sraotnpa petady tpiav S1adoxikev pndeviopwv tou mldtoug sivat i0og pe

(a) 400 (B)600 (y)800

Na emiféete  owotn awavinon kat va attiojloynoste v emioyn oag.
Eravafnruxée ITaveffnvieg - Tentéubpne 2019

3. OfpaT - Aokrnosig

3.1. To mAdtog piag @Bivoucag aploVIKNG TAAAVI®ONG MEIROVETAL EKOETIKA 1€ TO XPOVO OUH-
pova e m oxéon A = Age M. To mAdtog ng taddviwong tn xpoviky otyur) ¢ = Osivat
Ag = 8cm xat ) xpovikr ouypr) t = 20s eivat A; = 2em .

a. IMowa sival n tpn ng otabepdag A g tadavioong;
B. I1ooog Xpovog Xpelddetal Mote 10 TTAATOG TG TAAAVIOONG VA HEIVEL TO P00 TOU APXIKOU ;
Y- ITow eivat to mAdrog g taddvioong t) Xpovikn otypn ¢ = 30s;

Sivetatr : In2 =0,7

3.2. To mAdatog plag @Bivouoag appPoviKIG TAAAVIOONG PEIDVETAL EKOETIKA e TO XPOVO OU-
pova pe ) oxéon A = Age M. H otabepd A g taddviwong woutat pe A = 0, 01457,

a. Na Bpeite peta anod néco xpoviko diactnpa 1o cuotnpa Sa £xel xaoet ta 3/4 g apXikng
TOU €VEPYELAG.

B. Na urnoAoyiotel 0 ap1Bpog v tadavidoemv N moU MpayRatornotel 10 cuotnpa pExpt va
UTIOTETPATAQOLAOTEL 1] APXIKI] TOU EVEPYELA.

Y- Av 1 Ypovikn ouypr t = 0 n evépyela g taldvioong eivat £y kat petda anod xpovo
At = t1 n % eddttwon) g evépyelag tadavioong eivat 36% va Bpeite v % eAdtt®on tou
MAATOUG NG TaAAVI®OoTG.

Atvetat 6u i) mepiodog v tadavivoeny ivat ' = 0, 5s xat in2 = 0,7 .
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3.3.

3.4.

3.5.

duowkr) I Aukeiou 2019-2020 20 Zet AOKIOE®V

To mAdtog piag eBivoucag appoviKAG TAAAVIOOTNG PEIWVETAL EKOETIKA 1€ TO XPOVO OUN-
@ova pe m oxéon A = Aoe_(l”4)t . Zeg xpoviko dwaotmpa 10 T, omou T n mepiodog
g eOivouoag TaAAvi®ong, T0 TTAATOS EAATIOVETAL OTO U100 NG ApX1KNG tou Tiung. Na

urtoAoylioete:

a. v niepiodo T g pBivouoag tadaviwong.

B. tov ap1Opo v tadaviwocemv N mou mpénet va mpaypatonoinfouv @ote 1o TAATOG va HEI®-

. Ao Ao
Oetl ano — oe —.
4 16

Y- To xAdopa ng apXlKhg eVEPYELNG TIOU €XAOE O TAAAVIMTNG OTO XPOVIKO Olaotnpia Iou

, , , , Ao Ay
MEPAOE yla va eAattebel 1o MAATOG TNG TAAAVI®OONG ATto e o€ 6

Yopa patag m = 2kg 10opporei Sepévo 010 KAT® AKPO KATAKOPUPOU eAdtnpiou ota-

9epag k = 200N /m , 10 mave AKpo Tou oroiou eival otepe@EVo oe akAdvNTo onpeio.

To oowpa exktedel @Oivouoa taddviwon kat n dUvaprn anooBeong mou Eevepyel mave

tou eivat tng popong F/ = —0.5v(S.1.). Epappodoupe oto ouotnpa neplodiky duvaun
5

d1éyepong pe ouxvotnta — H z , ondte arokadiotatal taAdviewon otabepou AATOUG ITOU

etvat ico pe 0, 2m . Av n apXikt] @Aaon g taddvioong otabepou mAdtoug eivat ¢y = 0,
TOTE:

a. Na ypayete 11g €§1000€1G TG AMOPAKPUVONG KAl NG taxUtntag g e§avaykaopévng ta-
Adviwong.

B. Na urtoAoyioete 10 PEY1I0TO pUBILIO ATTOPPOPNONG EVEPYELAG TOU TAAAVIOTY| ATTO TOV S1EYEPTY),
Katd ) Sidpkela pag meptodou.

Y. Av audrjooupe ) ouxvotnta tou dieyéptn o nAdtog g tadavieong da audnei 1 Sa
edattwBei Na SikaloAoynoete tv andavinor| oag.

‘Eva oopa padag 2509 extedei kivnon mou mpoépyetat and tn ouvleon dUo armicv
APHOVIK@V TAAAVI®oexV, 1dtag dievbuvong, yUpe aro to 1610 onueio, pe e§1000e1g
s

x1 = 0,08npdnt xkar zo = 0, 08\/§nu(47rt + 5) (6Aa ta peyébn oto S.1.).

a. Na urtodoyio9ei 1o AATog A TG CUVIOTAPEVNS TAAAVIOONG TTOU £KTEAEL TO OWHA.
B. Na ypagei n £giowon tng Aropdkpuvong g taAdvi®ong mou eKteALl T0 ooua.
Y- Na Bpebel n 6Uvapn enavapopdg I Oy IOV T0 oopd epva ano ) 9¢on = = 0, Im.

8. Na uroloyiofel 0 A0yog g KIVNTIKNG IPOG T SUVapiKn evépyela g TAAAVIOONG TOU
UAIKOU onpeiou 1 oTyps) Iou repvd ano t) 9éon z = 0, 08m.

Aivetat: 72 = 10.
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3.6. Zopa X M = 3kg extedel tautoxpova 8Uo ardég appovikeég TaAavikoetg rou egeAioco-
viatl katd prkog tou agova 'z Asiou opiddvriou Sarédou katl yupe and v idia 9éon

oT
10opportiag pe eE1060e1g aroparpuvong 71 = 10v3nu(107t) kat zy = 10nu(107t + E)
OTI0U X7 KAl Ty O ¢ KAl t OE Sec
a. Na eiete 61 n e§iowon g AMOPAKPUVONG NG OUVOETNG TAAAVIOONS TOU OOUATOS ATTO
v 9€orn 100pporTiag ToU Ge CUVAPTNOL € TOV XPOVo, givat:
z = 10qu(107t + g)

pne x og cm Rairt o€ s.

1
B. Na uroAoyioste tov Adyo U T XPOVIKY Oouypn) ¢ = @s, orou K n xiwvnukr) evépyetla

TaAAvi®ong Tou oopatog s§attiag g ouvoetng TAAAVI®ONG MOV EKTEAEL.
Tn XpOVIKY] OTIYHI) KATd v oroia 1o owpa X Bpiloketat ot 9€on PEyotng JeUKNG AnopaKkpuv-
ong, opnvovetat oe auto PARpa paiag m = lkg pe taxuua pépou v = 10m/s, uné yevia ¢

®G IPOG v oprgoviia Kateubuvor) onwg @aivetatl oto oxnpa. Atvetat cvve = 0, 8.

m

8.1,

P T L T I

Y- Na urnoloyioete tv taxUt)td T0U OUCCOUATONATOS APEC®S PETA TV Kpouor Kabmg Kat
Vv petaBodn g evépyelag g Tadavieong egattiag tng Kpouorng.

8. Na uroAoyioete 10 PETPO NG PETABOANG TG oprg Tou PAnpatog paiag m katda v 6idp-
KEld NG KPouornG.

Aivetat: 72 = 10. To oopa dev avarmdd Katd v Kpovon. Metd v Kpouon 1 otafepd
enavadopdg g tTaAavioong dev petaBdidetal. Mnyrn: OEPE 2015

3.7. YAKO onueio ¥ exktedel Kivnon mmou mpogpXerat ano i ouvleon U0 amdov appo-
VIK®V TAAAVIOOE®V, Ol OToieg yivoviat oty idta dievbuvon kat yupe amo v idua
9¢on 1oopportiag. Ot tadaviooelg rneptypdagoviat anod tg eslonoelg 1 = 2npl0t kat

7
Ty = 2\/§nu(10t + §) , (kat x og ecm, t og s ).

a. Na urtoAoyio6ei 1o TAdGTog g oUVicTapévng AITANG APHOVIKIG TAAAVI®OONG TTOU eKTeAEl TO
2.
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B. Na Bpebei n ediowon tng AMMOPAKPUVONG TS TAAAVI®ONG IMOU eKTeAEL T0 Z.
Y. Na ypaget n e§iowon tng taxuntag taldvioeong tou Z.

s
8. Na uroloyioBel n aAyeBpikr] Tur) g TAXUTNTAG T XPOVIKY OTyur) ¢ = 1—53 HETA armo
ouypnt =0.

3.8. 'Eva oopa paiag m = 0, 1kg ektedel kivnorn mou rmpoépxetat arno t) ouvheon §Uo armmv
appoVvIKeV tadaviwoewv, id1ag Sieubuvong, yupe ano 1o 1610 onpeio kKat o1 anmopakpuv-
og1g Toug Hivovral aro 10 mapakdie diaypappa.

0.8 - 1
w(m) 0.6 -
0.4 - o

0.2 1

a. Na ypagei i) e§iowon g anopdakpuvong tov U0 TaAaVIOoE®VY.

B. Na ypagei n e§iowor) g arnopakpuvong g ouviotapévng taddvioong Kat va rapaotadet
ypagika oto 1610 diaypappa pe 1g U0 empépoug TaAaviioeg.

Y- Na unoAoyioBel n evépyeta g oUVIcTApPEVNG TAAAVTRONG.

6. Na Bpebei n anopdkpuvon g oUVOeTNG TAAAVI®OONG, T XPOVIKY] OTLY1I] ITOU 1] KIVITIKI)
evépyela yivel pumAdola g Suvapikig, yia mpwin opd.

Atvetat: w2 = 10.
3.9. 'Eva oopa palag m = 0, 2kg ektedel kivnon mou mpoépxetat amno t) ouvOeor §Uo anmv
APHOVIKGV TaAavigoenv, i6tag dievbuvong, yupw amnod to 1610 onpeio. Lto mapakdte

daypappa, @aitveratl n ypagikr nmapdaoctaocn g ArtopaKkpuvong g rmpwing taAdviaong
x1(t) kat tng ouvictapévng tadavieong x(t) .

a. Na urtodoyo6ei n otaBepd g ouvictapévng taAdavimons.
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0.8 -
w(m) 0.6 e

0.4 -

0.2 -

1.25 1.5

t(s)

0 0.25
-0.2 -

-0.4 -

-0.6 -

B. Na ypagei n £§iowon tng AMOPAKPUVONG NG IPOTNS KAl TG OUVICTAPEVS TAAAVIOONS.

Y- Na ypagei n ediowon tng anopdkpuvong g 6eUtepng TaAdvi®ong Kat va napactabet
ypadika oto idio daypappa.

6. Na Bpebel n KIVNTIKI EVEPYELA TOU OOATOG TH XPOVIKY OTIYHI] .
‘Eva dianacwv napayet nxo ouyvotnuag fi1 = 1001Hz . Av @époupe 1oAU Kovid €va
deutepo Sranaonv, nepinou 1610 pe 10 MP®To, mapdyetat Kat £vag deutepog 1)X0g oU-

xvotntag fo mou eivat Atyo pikpotepn amno v rpetn. O ouvOeTtog 1X0g ITOU aKoUEL TOTE
évag iapatnpnig €xel ouxvotua f = 1000H z . Na urtoAoyiobeti:

a. n ouyvomnta fs .
B. n ouyvointa petaBoArng Tou MAATOUG TG ouvOeIng Kivnong.
Y. IO0eg @opig pndeviletal 1 £viaor) TOU 1)X0U IOV AKOUEL O IAPATHPNTS 08 Xpovo At = 2s.

6. 'Eva popio tou aépa tadavioveratl sgattiag tou 1xou Imou napdyouv ta dwarnacov. Na
urtoAoy1o0ei 1100eg Qopég mepva anod t 9Eon 1oopportiag tou os Xpovo ico pe ) nepiodo
v Stakpotudtev.

Yopa patag m = 0,5kg extedei tautoxpoveg duo A.A.T. ng idiag cuyvotntag rmou
yivovtal yupw ano 1o 1610 onpeio kat otnv id1a di1evbuvon. O1 6vo A A.T. neprypadovat
ano ug egowoeig: 1 = 0, 5nu207t(S.1.) kat xg = 0, Tnu (207t 4+ m)(S.1.)

a. Na Bpebei n e€iowon g aropdkpuvong Kat g taxutntag 08 OXE0n HE TO XPOVOo yid T
ouVvOetn TaAdviwor.

B. Na uroAoyiotel n iepiobog g oUVOENg TAAAvVIOOoNG.

Y. Na urodoyiotei 1o mAdatog tng duvaung enavapopdg yla t ouvoetn TaAdviaor).
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8. Na urtodoytotei 1 taxUIa 10U OOPATOS OTaV 1) arnopdkpuven tou ivat x = 0, 1m .
Atvetar 2 = 10.

Zopa exktedel tautoxpova 6o AA.T. tng 1dag dievbuvong, mou yivovial yupem aro
10 1610 onpeio, pe 1o 1610 MAATOg Kat ouxvotnteg rou Sapépouv moAu Aiyo. Ot e-
PEPOUG Tadaviwoelg meptypagovial and ug e§owoelg 1 = 0,2nul007t(S.1.) rat
xo = 0, Tnu(1027t)(S.1.)

a. Na ypagei ) €€i0001) g ATTOPIAKPUVONG 08 GX£01) HE TO XPOVO Yid T oUVOET TaAdvI®on.
B. Na uroAoyiotel 1 XpOViKY Oty rmou pndevidetatl 1o mAATog yla IIpoty) Qopda.

Y- Na unoAoyiotet o xpdvog avapeoa oe §Uo H1adoxikoug pndeviopous Tou MAAToUG.

®¢na A - IIpoBAnjpata

Eva ocopa palag 200 g extedei kivnon nmou mpoépyetal ano i ouvleorn SUo amdwv
APHOVIKGV TaAavinoewyv, i61ag dieubuvorng, 161ag cuyxvotntag, i61ou mAdtoug A kat yupw®
amno 1o 1610 onpeio. H mpwin taddviwon £xel apXikn @don pndév Kat uotepel Pacika
ano ) devtepn Katd ¢, pe ¢ < wrad . H ouviotapévn Kivnorn mou mpoKurtel £Xet 10
1610 mAdtog A pe kaBe pa ano 11§ empépoug tadavinoelg. H kdbe pa taddviwon €xet
evépyewa 0,1 J , evod n SUvapn enavapopdg €xel péytotn upn 2 N.

a. Na untodoytoBei 1 drapopd @pdaong g deUtepng TAAAVIOONG HE TV IIP®TI KAl TG oUVOeTNg
TaAdVIOOoNG PE TV POT).

B. Na ypagouv ot e§1000Elg TG AMOPAKPUVOTG TV SU0 apX1KOV TAAAVIOCEGV.
Y- Na ypagei n €§iowon tng ermtayuvong - XpOvou yia Trv OUVIOTAPEVH] TAAAVIROoT.
8. Na urtoAoy1o6et 1o PETPOo g TaXUTHTAG TAAAVIOOTG TOU OMLATOG TI] OTLY}LL) ITOU 1] SUVALKY)

EVEPYELA TOU OWPATOG £lval TPTAACA TG KIVNTIKLG.

'Eva oopa padag 100g exteAel kivnon mou npoépyxetat ano i) ouvleon dUo anmdov ap-
HOVIKQV Tadaviwoenv, 1d1ag dieubuvong, 161ag ouxvotntag Kat yupe aro 1o 1610 onpeio.
H 8eutepn tadaviworn €xel tputAdolo AATog amo v MWty Kat 1) Aot g rponyeitat
Katd yevia ¢ = 60°. H mpotn taddvieon €xel apXiky @daon pundév. H ouviotapévn
tadaviwon éxet ekiowon & = 0,2V 13nu(2rt + 6) (S.1.).

a. Na urtodoyo6ei n apyikr @Aon g CUVICTAPEVNS TAAAVI®ONG.

B. Na ypagouv ot €§1000elg 1§ AMOPAKPUVONG TOV U0 apXIKOV TAAAVIOOERDV.
Y- Na ypaget n e§iowon g taxutntag - XpOvou g CUVICTAPEVIG TAAAVIRONG.
6.

Na untoAoy1o0ei 0 pubpog PeTaBoArg TNG OPHLG TOU 0WOPATOS OTav Iepva amno t) 9o .

Na 9ewprioete ot: 72 ~ 10 xat 0,613 ~ 1 .
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'Eva oopa exkteldel Kivnon mmou mpogpXetatl amnod t ouvbeon 6U0 amA®V ApLoVIK®V Td-
Aaviooswv, 161ag dievbuvong, yupem amo 1o 1610 onpeio mou meplypddovial aro Tig
eglonoelg r1 = Anul99nt xar xe = Anu201xt(S.1.). H efiowon mou meptypddel v
ouviotapévr tadaviwon eivat z = 0, 04ovv (27 f3t)nu(2m f4t) (S.1.).

a. Na uroAoyiobei 1o Adtog A kat ot ouxvotnteg f1 kat fo tev dvo erupépoug ALA.T.

B. Tt exppalet 10 NUIAOBpOICPA TOV CUXVOTNT®V TV ermpépoug A.A.T. katl owa eivat n Tpr
oU;

Y. Na urnoAoyiobei n nepiodog tev Stakpotnpatev Ts kat o aplbpog 1@V TaAaviNoE®V IoU
EKTEAEL TO OWA OTO XPOVO aUTO.

6. Na oxediaoete moloTikaA T YPAPIKY ITAPACTACT) 1§ AMTOPAKPUVONG TG OUVOETNG TaAdVI®-
ong He To Xpovo.

O1 f1x0t mou napayovrat ard §vo akivita danacev, £xouv v ida évtaor, Ppiokoviat
TOAU KOVTd TO €va pe 10 dAdo kat éxouv ouyvotnteg fi = 499Hz xat fo = 501Hz ,
avtiototya. O1 X0t avaykafouv 1o TUPIavo £vog autiou va tadaviovetat. Ot empépoug
TAAAVI®OELG TTOU EVEPYOITOI0UV TO TUHITAVO £€X0UV UNOEVIKY apX1KY] (AOT) Kat 1610 TTAGTOg
A.

a. Na urtoloyioBel n ouyvotnta:

1. 10V StakpotnpAtVv.
2. petaBolng Tou MAATOUG NG OUVOENG Kivhong.
3. g ouvBeng Kivnong.

B. Na urtoAdoyioei 0 ap1BPog TV PEYIOTOMOUCEDV TOU TTAATOUG TV S1aKPOTHAT®V OE XPOVO
20 s.

Y- Na uroAoyio0ei 0 apiBpog 1oV TaAavVIOoe®V TIOU eKTEAEL TO TUPIIAVO Og XPovo 1 s.

6. Na unoldoyobei, oav ouvaptnorn tou xpovou, 1 diadopd @aong v dUo empEpoug tala-
VIOOE®V TIOU EVEPYOITOOUV TO TUUIAVO Kal va napactabel ypapikd. Lto diaypappa va
T,
@aivovial ol XPOVIKEG OTIYHES ?5 rat Ty (6rou T5 n mepiodog tov Sakpotudatev). Na
eCnynoete pe ) PorPewa g Stadpopdg @aong, ylati ot OTYHEG AUTEG TO IMAATOG eival
1unbév kat péyloto avtiotora.

'Eva oopa ektedel Kivnor TIou pogpXetal arno ) ouvheorn 6U0 amAov apovikeVv Tada-
viooenv, 1d1ag dievbuvong, 161ou mAdtoug , TIOU IPaypaAtTornolovvidal yup® aro to id1o
onpeio pe napardnoteg ouxvotnteg f1 kat fo (fi < f2) . Ot 6Uo tadaviooelg €xouv
apXKr @aon pndév. H anmopdkpuvorn o€ ouvaptnon He 10 XPOovo g oUvOetng Kivnong
rou napouotddet Siakpotpata eivar x = 0.020vv (27t )nu(507t) (S.1.)

a. Na uroAoyioBouv ot ouyvotnteg f1 kat fo Kat 1o mAdtog A tov §U0 TaAavigoswv.

B. Na ypagouv o1 e§1000elg ATIOPAKPUVOTS — XPOVOU TV 8U0 EMPEPOUG TAAAVIOOEDV.
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Na urodoytiotei mote pndevidetatl 1o TAATOG TOU H1aKPOTHPATOS OTO XPOVIKO diaotnpa ano
0 ¢wg 1s .

. Na urtodoyio9ei nooeg popég pndevidetal n armopakpuvorn g oUvOeTng Kivnong oe Xpovo

100 pe v repiodo v S1akpoTNUATGV.

. Na yivetl 10 daypappa g ouvictapévng TaAAvinong yia Xpoviko didotmpa aro 0 €og 1 s

4.6. Zopa patag m = 1, 2kg extedel oUuvOe YPAPMPIKY APHOVIKT TAAAVIOOT X®PIS TP1BES.

Ot £810600e1§ TOV OUVIOTOOMV Tadaviooewv oto S.1. eivatr x; = \/gnu(wt) KAl To =

Vi3nu(wt + %)

a. Yrodoyiote to mAdtog A Kat v apxiky @dorn 0 mg taAdviwong Tou oOpatog.

B.

Fpayte Vv €§iowon g AMOPAKPUVOTG TOU OMIIATOS OE OUVAPTIOL HE TOV XpOVOo, AV YVe-
pidetat 611 10 oOpa mepvdel yia mpotn @opd aro v 9€01 100pPOITiag tou TV XPOVIKI)
ouypn t = 2, 5s.

Y. Ymoloyiote TV KIVNTIKL) EVEPYELA TOU OQOMATOG T XPOVIKY) otypr) ¢ = 5, 5s.

6.

Bewpriote OT1 KATIOA XPOVIKI] OTIYHL) t1 > 95, 5S ITOU 10 owpa Ppioketat os akpaia Stk
9¢on, apxidet va pa mdve tou pia duvaun anoobeong tng popdng F' = —bv, érnou b > 0,
OTIOTE PETA arto XPpovo 12s 1o mAdtog unodutdaciadetat. Metd amo moco Xpovo aro tnv
XPOVIKY) ottypry ¢ , to MAATog g taddvioong tou owpatog 9a exet yiver A/16.;

Aivetat: 72 = 10

4.7. 'Eva oopa m = 2kg petéxel tautoxpova oe SU0 ardég appoviKEG TAAAVIOOELS ITTOU
yivovtat oty i6wa Sievbuvon kat yupe ano v idia 9éon oopporiag. H ediowon tng
TaXUINTag T0U OOUATOS O OUVAPTN O PE TOV XPOVO yld KAOe pia amo TG ermpépous
tadaviwoetg oto S.1. eivat: vy = 8rovv(wt + ) KAl vy = Vopaovv(wt). H ediowon tng
oUVOeNg TaAAVIOONG TPOKUITIEL arno v oxéon: = = 4nu(1007t), (x o cm, t ot )

Na oxeblaotel n ypadikn rapdotact g SUVARIKNG EVEPYELAG O GUVAPTHOL] HE TOV XPOVO
yla v ouvOetn Kivnon.

. Na ypagrtei n e§iowon g aropdkpuvong yla Kabe pia arod 11§ OUVIoTOoeS TAAAVIWOELS.

[Tolwa Sa érmpere va eival n Péylotn ermtdayuvorn 10U owpatog egattiag g Seutepng ta-
AQVIOONG WOTE TO OOPA VA TIAPEPEVE OUVEX®S OtV €01 100pportiag.

. Av n mapandve cuvOetn TaAdvimor yivetal péoa o€ éva UAIKO TOU aoKel oto oopa duvayn

g popeng F' = —bv, émou b n otabepd andoBeong, omote 10 MAATOG NEIOVETAL EKOETIKA
1€ TOV XPOvo ouudava e tyv oxéon A = Ape M, va Bpeite 10 TOOOOTO NG EVEPYELAG TTOU
Xabnke peta anod xpovo t = 27T, orou T 1 nepiodog g taAdviwong.

In2
Atvetal i otaBgpd A tou vdikou A = T kat 6w 72 = 10

Ap MixdAng E. Kapadnuntpiou 23 http:/ /www.perifysikhs.com



4.8.

4.9.

duowkr) I Aukeiou 2019-2020 20 Zet AOKIOE®V

Kataképupo sdatrjplo otabepdg k €xel 10 KATo AKPO ToU otepewpévo oto ddrnebo. Zto
Ave AKpo tou gdatnpiou éxetl mpoodebel owpa X padag my, = 2kg mou 10opportei. Th
XPOVIKY ouypr) typ = 0 aprjvetat mave oto oopa Xp, XePIi§ taxumrta, éva dido oopa
Y9 padag my = lkg. To ovotnua twv 6Uo palov da extedel amir APPOVIKI TAAAVIOOT)

TTAC A= —m.
atoug 3Om

OeRPOVIAG TNV KATAKOPUPI TIPOG Td MTAVK POPd, 0§ IETIKL KAl TNV EMITAXUVON G Paputntag
g = 10m/s? va urodoyioete :

a. Tnv otaBepa k tou edatnpiou.
B. Tnv etiowon g Suvapikrg VEPYELAG TOU OUCTHHATOG 08 cuvaptnon pe tov xpovo U = f(t)

Y. Tnv &Yvapn enagpng N mou aokeitat anod 1o Y9 010 OOPA Y] O£ OUVAPTNON 1€ TV a-
nopdakpuvorn and v ®on Ioopporiag. Na kataokeuvaotei 1o aviiotoixo Sidypappa
N = f(z)

8. To péyioro ermtpenté matog A’ taddvioong yia 1o mapandve cUotnpa, @ote ta SUo ooua-
1a va Iapapévouy oe enagn oe 6An v Sidpkrela g TaAdviwong.

Kamowa xpovikr otypr ¢1 mmou 1o ouotnpa tev 6Uo palewv Ppioketat otnv akpaia detukn Séon,
81a618alm oto cuctnua aépa pe anotédeopa va ackndei duvaun anooBeong tng popprg F/ =
—3v(S.1.).

ot. Na unodoytoBei o pubpdg pie Tov ortoio 1o cuotnpa Sa XAvel EVEPYELD TV XPOVIKL] OTIYHI)
rou 6iépyxetat amno v @¢orn Ioopporiag €xoviag xdoetl 10 25% g evépyelag Tou €ixe v
t1.

Topa pagag m = 2kg etval kpepaopévo os KatakOpudo sdatiipio otabepag k = 200N /m
10 AAA0 AKPO TOU OTI0I0U £ival OTEPEDMPEVO 0 AKAOVITO ONHEI0 otV 0podr|. Avuyprvou-
He 10 oopa peExpl tnv @fon duocikou Mrkoug Tou eAdtnpiou Katl Vv XPOVIKI] OTIYHT)
t = 0 to aprvoupe eAevbepo. To oopa extedel pBivouoa taddviwon pNikpng arnooBeong
KA1 T0 MAATOS PEIOVETal eKOETIKA e ToV XpOvo, oUpdeva pe v oxéon A = A,e” 12/
S.0.

a. Na urtoAoyioete ) ouxvotta, Kabmg Kal TV apX1Ky evépyela tng @Oivouoag TaAdvi®ong.

B. Na Bpeite 1o mnAiko , orou By 1 evépyela g tadaviewong oto téAog g N repiddou

N+1
kat By n evépyela g taddvioong oto tédog g N+1 taddvieong.

Y- Na vrnodoyioete v Xpovikr) ottypr) Iou 1) evépyeta g TaAdavieoong da £xet pewwdel oto
1/16 g apxikng g uprg.

8. Na Bpeite oto t1€Aog molag rep1odou 10 owpa Ja aneyxel anod 1 @¢on duoikoy Mrkoug tou
elatpiou amnootaon 7, Sem.

Aivovtat: g = 10m/s? xa1 204 = 1,32
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4.10. Xopa Z palag m; = 4kg 10opporei 0to KATH AKPO KATAKOPUPOU edatnpiou otabepdg
k = 400N/m, to dAAo dxpo tou oroiou eival akAdvhia otepe@pévo oe 0podr). Ave-
Bdadoupe 10 copa pdadag my katd arodotaon | = 0,05m ano ) Séon 10opportiag tou
KAl T0 €KTOEEVOUNE KATAKOPU(PA P0G Td KAT® ( KATd TV apvnuiki @opd Sndadn) pe
taxutna pétpou vy = (V3/2)m/s. To oéopa & extedei ardr appoviky taAdvieon.

a. Na Bpebel 10 p€Tpo NG PEYIOTNG TaXUTNTAG TAAAVIOONG TOU OMIATOS X

B. Karowa ottypr) rmou 1o oopa X riepva ano v 9€on 100pportiag g taAdvi®ong Tou Kat Ka-
teBaivel, CUYKpPOUETAl TTAAOTIKA PE ooOpa Pdadag me ou aveBaivel pe taxutnta PEIPou V.
Metd 1 oUyKpouor 10 cucoopdtopa aveBaivel kat @tavel péxpt pia 9eon mou Ppioketat
MAVE ATTo TO PUOIKO PNKOG Tou ehatnpiou kata d = 0, Im.

Atvetat ) riepiodog T,y NG AMARS APHOVIKNG TAAAVI®ONS TOU CUCO®UATOHATOG eivat Ty, =
V2T, 6rou T 1 mepiodog tng TaAGVIOonG MoU £KAve T0 6OPA .

Na BpeBouv: (i) n pdla mo rat (i7) to PEIPO g TAXUNTAG V2.

y. Kdanowa ouypr) (¢ = 0) 1o ovompa cuocoepatopatog - ehatnpiouv Bubidetatl oe uypd. To
ovotnpa ektedel @Oivouoa taddviewon yia v oroia n avutiBépevn duvapn eivat g
poporic F = —b - v, 6rou b 9eukr) otabepd. Alvetat 1 otabepd A = 0, 195571, Na Bpebei
0€ TIOld XPOVIKN] OTIYHH] TO OUCTNd CUCO®MATOHATOS — €Adtnplou £Xe1 XAOEl evépyela
13,5J. Aivetat in2 = 0,693

Aivetat g = 10m/s2.

4.11. Xopa X padag my eivatl 6epévo oto €va akpo opiddoviiou 18avikou edatnpiou otabepdg
k = 160N/m, 1o dAdo akpo tou oroiou, eival Sepévo 0T0 KATAKOPUPO ToiX®HA EVOg
KAelotou Hoxelou, amod 1o omoio £xel apaipebel 0 aépag péow avidiag Kevou. AsUtepo
€AATInP1o, TIOU €XEl TO €va TOU AKPO OePEVO OTO ATIEVAVIL KATAKOPUPO TOIXOUA TOU
doxelou, ouykpateital CUCTIEIP®OPEVO PEC® VIIIATOG, £V TO AAAO AKPO Tou Bpioketal o
enagn pe akivnto oopa Yo palag me = 0, 6kg. To Y extedel amAn appoviky taAdviwon)
KIVOUHEVO TIAVR OtV op1dovila Kal aroAuteg Acia Baon tou 6oxeiou, n Sieubuvon ng
oroiag tautidetat pe ) ievbuvon tou afova kivnong =’ Ox.

L

H taAdviwon egeAdioostal €101 0OTe KAtd tn S1GpKelda g, T0 Y] VA WMV CUYKPOUETAl HE TO
9. Qg apxf) O tou &fova g kivnong, r = 0, opidoupe ) S9éon 10opportiag tng TAAAVIRONG
Kat JeUKY] Popd OM®G @aivetal oto napandave oxnpa. H andotaon tewv akpaiov 9toewnv ng
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TaAdavieong sivat ion pe 0, 8m kat katd ) Sidpkela g, 10 oopa digpyetal and w) 9¢on oop-
portiag kd&Oe 0, 255. T XpOVIKY OTIyHI) TTOU SempoUpe ©G apxy) HEIpnong tou xpovou (¢ = 0), to
ooua Bpiloketat ot 9¢on z = 0, 2v/3m kat 1o PETPO G TaxuTag tou auvgdvetat.

a. Na ypayete ) oxéon mou Sivel v AropaKpUvor ToU oopatog aro t) 9€on oopportiag
0g OUVAPTNOT) HE TO XPOVO

B. Na umnoloyioete v aAyeBpikr] Tiun g Ta)UINTag TOU OOPATOS T OTYHI] ITOU MMANOot-
alovtag 1 9€orn 1oopporttiag, diepyetal anod deon otnv omnoia 1 duvapn enavapopdg Exel
adyeBpkr) tipn —51, 2N.

Kdarowa otiypr] 1o vijpa, Imou ouyKpatel 10 aplotepo eAATIPIO OUCTIEIP®HEVO, KOBETAL KAl TO
>l apxidel va Kiveitatl rmpog to X1, XAVOVIaAG TV ertadr) T0U HE TO EAATHP10 6TAV AUTO ATTOKT 0L TO
(PUOIKO ToU Pnkog. Ta uo ohpata cuykpouovIal MAACTIKA T OTIYHH [TOU 1] aAyeBpiKr) T TG
taxutntag tou X woutat pe ['0, 967m /s kat xwveitat otov 9etik6d nuiagova, eve 1o Yo Kiveitat
e taxutnta vo To TOCO0TO anwAelag PNXaviKng EVEPYELAG TOU CUCTHHIATOS TV §U0 0mPAT®V
Katd v Kpouor) givat 100%.

Y. Na urnoloyioete 10 PETPO (W2, TG TAXUTNTAG, 1€ TV OIIOid [POCKPOUEL TO 29 OTO COHUA 1.

Apéowg peTd v OUYKPOUOT) €104YETAl akaplaia aépag oto doxeio, e anotéAeopa 1 1aAdviwon
rmou akoAoubBel va sivar pBivouoa. Edv n §Uvaun arnooBeong rmou mpokalei n vrtapdn tou agpa

In2
oto 8oxeio, eivat g popeng F/ = —bu kat 1 otabepd A £xet ) ——s *
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6. Na umoloyioete 10 MAATOG G TAAAVIOONG Petd aro 10 mArpelg tadaviwoelg. Oswpriote
OT1 1] eMTidpaon TV arooBeoemv eivat T€Tola wote 1 riepiodog g POivoucag tadavimwong va
pnopet va ewpnOet ion pe auty) tng apeintng amAng apHovIKAG

Aivovrat: 72 = 10, /576 = 24
IInys: OE®E 2016

IInyég: Study4exams.gr, ylikonet.gr @cuata [TaveAAnviov, Enavainmiuca Oéuarta OEPE.
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