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Na ypéwpete oo teTpdio1d oag tov apiud kabeuidg ard 1ig ropokdrw epwtioels 1-4 kou
OITAaL TO YPauUG. TOV GVTIGTOLYET OTH OWOTH ATEVTHON.

1. Xe khKhopo aUei®T®V NAEKTPIKAOV TOAIVTOGEDV
o. ot UETOPOAEG TG EVIOGNG TOL PEVUATOS OTO KUKAMUA KOOVOTEPOVV TMV

, , , . T
HETABOLDVY TOL POPTIOL TOV TLKVAOTH KATA At = 7

=

OTOV HEIOVETOL TO POPTIO TOL TUKVAOTI) CVEAVETOL 1] EVTACT] TOV PEVUATOG,.
v. ot SWpkel piog mEPOdov o TukveTHg @optileTton pio Qopd Ko
eKQopzileTon AN pio.
0. " otn dapkelo piog TEPLOO0L 1 EVEPYELX TOL NAEKTPIKOV TEGIOV TOL TLKVMTN
KO 1) EVEPYELDL TOV UOYVI|TIKOV TEGIOV TOV TNVIOL YivovTol {GEG NETASD TOVG
VO QOpEC.
Movadeg S

2. Xt0 mlavo OYfHC  QOIVETOL TO GTIYMIOTUTO EVOG 4y

EYKAPOIOV YPOUUIKOU  QPUOVIKOD - KOHOTOC  TTov e B
dwadtoetan mpog  Betucn) popd tov d&ova x .(Ia Tov 0/\ LN\,

dEova y m Betikn @opd eivanr mpog Tt whvw). Mo T1g A X
QACELS KOl TIG TOYVTNTEG TAAAVTOONG TOV onueiov A
kot B Tov pécov 1oyvet:
a. Qa<0p, VA <0 v <0.
B. (PA> 0B, DA>0 DB>0.
Y. Oa<Qp, vp>0 vp < 0.
0. (PA>(PB, I)A<0 DB>0.
Movadsg 5

3. Zopo meplotpeépetar mepi otabepd afova €yxovtag otpogopur pEtpov L.
Aockovpe ¢ avtd pomn SvvVaNG HETPOL TF TOL TO eMPpadvvel pe otabepn
yoviokn emiPpdovvern. O ypdvog mov ¥peldleTOL Y10 VO CTAUATIOEL TO OO

etvaw:
2
a t=L B. t=L-1, y. t=_F 5. t=1=
Ty L Ty
Movadsg 5
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4. H xpovon petald tov o ocopdtov Tov

dmhovoh GYNUOTOC iVl KEVTIPIKY Kol EAOCTIK). m, -+ m,
Tore: I = u,=0
o. Avm; = my, o eivan Ap, =0.
B. Avm; > m,, Oa eivon Ap, >0.
v. loyver Ap, =—-Ap, kou AK; = -AK,.
0. Ioyver Ap, =Ap, kaur AK,; = AK,.
Movadeg 5

. Na ypdete 010 T€TPAoId 00G TO Ypdupa k&lbe mpotaons ko oimia oe k&Oe

ypouuo. ™ Aéén Lweto, yio ) oworty mpotoon, koi ) AéEn AdBog, yia

LoavOaouévn.

a. Movoypopatikd ewg dtadidetal o€ onTikd pEGOV pe Ogiktn dtbAaong n;
KO GUVOVTA TV ETTEON OO MPICTIKT ETIPAVELN LE EVOL AAAO OTTTIKO PECOV
ue dgiktn SdBAaong ny. Ok avakiaon eivar duvatdv va copfPel otav
n; <n,.

B. Hiextpopoywmtikd wduo mwopdyetor omd MAEKTPIKO @OPTIO TOL 0OTOiOL
HeTafAAAETON GLVEYDG TO HETPO TNG TOYVTNTAS TOV.

Voo € PG pOVIKT TOAGVT®ON, TG 0moiag T0 TAGTOG akolovbel Tov ekBeTIKG
Voo A = Ae™, 0 Adyog 00 Sradoyikdv TAATGOY TPOg TNV 1810 KaredBvven
eivar oto0epds ko oo pe e, 6mov T m mepiodoc TG @OivovsoC
TAAAVTOONG.

0. Topa palog m Kveital pHe TOYLTHTA L KOL GLYKPOLETAL KAOeTO OF
aKAOVYTN ETImMEST em@Aved. Av 1 Kpovon eivol EAAOTIKY), TOTE TO PETPO
™G netafornc g opung Tov €ivor 2muv Kot 1 HETAPOAT TOL HETPOVL TNG
OPNG TOV Elvarn pnoév.

&.. [ éva otepeo, Tov oTpEPeTOn YOP® amtd oTabepd dEova, N GTPOPOPLT TOV
glvan avahoyn NG KIVITIKHG TOV EVEPYELNG,.

Movaodeg 5

OEMA 2°

1.

H emoedaveia vypov Bewpeiton eAaoTIKO Kot OpoyeEVEG pHEGov. AVo onueia Tng
emodvelng t ypoviky otiyun] t = 0 apyiouv va exktelobv katakdpLEN
approvikn tokavtwon idwag meptooov T, idtov mhatovg A ko idwag eaong. Ta
onueio avtd Be®povviol OC TNYEC EYKAPOIOV OPUOVIKOV KUUATOV KOl TO
TAATOC TOV KOUATOV 0DTAOV OEV UEIOVETOL [LE TNV otdoTact. Yapyovy onueia
NG EMPAVELNS TOV VYPOL Ta omoia apyilovv va Kvovvton  Otav @Bavel ¢
oUTé TO KOHA otd TV TANGLEGTEPT TNYN KOl GTOUATOVV TNV KiVOT] TOVG OTaV
@B&vel Kol TO KOPO ad TV 7O amopaKpPLGHEVT (onueia andoPeong). [a ta
ONUELD QVTA TO YPOVIKO O1AGTNHIA TG KIVI|GN| G TOVLG Eiva:

a. AtzN% B. At=(2N+1)% v. At= (2N + 1);

OnovN=0,1,2.....

No emAéEete ) cwoTt advTnon).
Movaoseg 2
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2.

No atti0A0YNGETE TNV OAVTNOT| GOG.
Movaodeg 6

Opoyevéc oopa apnvetar erebBepo otn Béon (1) Tov KEKAIUEVOL EMTESOL,
OTMC PAIVETOL GTO TOPOKAT® Gy UL

(1)

ETitredo pndevikig dUVAUIKNAG EVEPYEING

Xt 0éom oot €xel duvapukn evépysian AOY®m Tov BApovg Kot Tov Hyovg Tov
and 1o eninedo undevikng dvvapkng evépyetag Uy = 140 J. Zn dugpkea g
Kivnong Tov 1o ohpo KvAieton ywpic va oAloBaivel ko ywpic vo arridalet
TPOCGAVATOMGIO 0 AEOVAG TEPIOTPOPNG TOv. Xt Oéom (2) €xer KvmTiKn
evépyelo. Aoyw meprotpopng Kyo) = 30 J ko dvvopukr evépyeta Uy = 35 .
Tote ot B€on (3), 6mov 1y duvapky) Tov evépyela eivorUg) = 14 1, Exe:

o. KNtk ano xeptotpoPn Ky i3y = 36 J ko Kivntikr omd petopopd

KM(3) =90 J.
B. xovnrikn ano weptotpoPn) Kyiy = 34 J ko kivntikt) omo petopopd
Ku(j;) =
Y. KWNTiKt oo meptotpoen Kysy = 38 J kot kivntikn} oo petapopd
K“(3) =88 J.
Na emiréCete THY cwoTti andvTnon.
Movadeg 2
No oUTI0A0YNGETE TNV OTAVTION GG,
Movadeg 6

21V evbeia XX KIveiton Oynua LE To(LTNTA Vs IKPOTEPT TNG TAXVTNTOS U TOL

NYOL 61OV aEpa. ATO TO OYMUO EKTEUTETAL YOS AKOVOTNG cLyvoTnTag fs Ko

HNKOVG KOPOTOG ) = L Ty i evbeia ko Ticw omd To dynuo Ppickovrar
f,

S
Vo TapaTNPNTEG Al Kot Ay, 0T GUIVETOL GTO TOPAKATW GYT|LLCL.

A Az
X’ DU1=0 | |—>U2 C—5 X
fA1 ’AA1 fAZ’AAZ fs,)\s

O mapammpnmg A; givan akivitog Kot aKOVEL X0 cuyvOTNTOG fA1, EVO HETPAEL
unkog KOpatog Aar. O mapatnpntic A, xwveiton mpog v id Popd pe to
omuo Exovtog  ToyLTNTA Ly < Vg, OTOTE  AKOVEL MO cvuyvotnTog far, EVD
LETPAEL KOG KOIATOG Aap. TOTE 10Y0EL:
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a. fAl < fA2
B. fAl > fA2
Y. far =fao.
Noa emiéEete ) cwoTi) amdvinon
Movaodsg 2
No atl0A0YNGETE TNV OTAVTNON GOG.
Movaodeg 7

®EMA 3°
e YPOUUIKO, OHOYEVEG Kol EAACTIKO PECOV, TOV EKTEIVETON KOTA TN O1€06VVOT TOL
optlovtiov déova x'Ox, 010010eTOl EYKAPGIO APUOVIKO KLU TTPOG TN OETIKI QOopdL.
Otav 10 xOpo EOAvel oe KABe onueio Tov pécov, aVToO EeKIvAel TNV APHOVIKT TOV
TaAdvtoon amd T 0éom 1ooppomiog Tov KvoOpEVO TPOg T OeTiKN QOpd TOL
Katakopveov déova y'y. H diékevon tov and tn 0éon 1coppomiag tov yiveton 20
Qopéc oe Kabe 2 devteporenta pe toyvtnTa pETpov 2w m/s. H eldyiot opilovra
amOoTACT 0V0 GNUEIWV TOL HEGOL, TMV OTOIMV 01 TAAAVTIMGELS £XOVV O10LPOPA PACT|C
Ap =7 rad, eivan 1 m.
A.  Noa vroAoyiceTe T0 PNKOG KOUATOC, TNV GLYVOTNTA KoL TNV TOYVTNTO S1AO00TC
TOL KOUATOG.
Movaodeg 4
B. 'Eva odgbtepo mavopolrdtumo Kopo, dtadidetan 6to 1010 uEcov, aAhd Tpog TV
apVNTIKNY Popd Tov acova X OX Kot GLVOVTIETOL [IE TO TPMTO KOO TV YPOVIKT|
ottypn t = 0 env apyn Ox = 0) Tov acova x Ox.
1. Na ypoa@ovv ot eE16(GELS TV 000 KOUAT®V.
Movaodeg 4
2. Xg OGO UNKOC TOL €ANOTIKOV PECOL £xEl ONpovpynOel otdoipuo Kovpa ™
ypovikn otiypn t; = 0,2 s;

Movadeg 4
3. Tl6cor odeopoi €yovv dnuovpynbel oty mEPLOYN OWTH TOV GTAGILUOV
KOLLOLTOG;
Movadeg 4
4. Tlow givon n e€lowon Tov GTAGIHOV KOUATOG;
Movadeg 4

I. Tv amopdaxpovon amd ) BEon 16oppomiog Tov €xet T ypoviky otiypn t; =0,2 s
to onueio K tov pécov pe xg = 2,25 m;
Movadeg 5

OEMA 4°
O diokog tpoyokiog eivor opoyevig, €xel ndlo M =2 Kg, axtiva. R = 0,2 m ko
POTN ASPAVELNS G TPOC TOV AEOVA TEPIGTPOPTG TTOV TEPVAEL 0 TO KEVTPO Tov K Ko

elvanl kABeTOC 6TO EMIMESO TOL I:EMRZ. O &&ovag meprotpoenc K eivar to dxpo

afapovc pafoov KA, tg omoiag to Ghro dxkpo A givon otepempévo pe dpbpwon otnv
opoon). To cdotua pafdoc — tpoyario umopel va otpaeei tepi v dpbpwon A oto

To 0pora Tpoopilovtal Y10 AMOKAELGTUKT YPTOT TS PPOVTICTNPLUKNS [LOVASOS 4



Enavoinnrikd @¢poto OEOE 2009 5

1010 KoTaKOPLPO EMiMESO TOV dioKOL TNG TPoYariag. Tpiéc otov dEova mepioTpoPr|g
Kot otV ApOpwaon dev vhpyoLV.

Yopa X; €yel palo m; = 4 Kg kon givon mpocdepévo oto eAevBepo dkpo 1davikon
ehatnpiov otabepng k = 100 N/m, to dAro Gkpo TOL OmMOiOV €ivol CTEPEMUEVO OF
akAdvnto onueio. To cdvommua padlo — ehatpro Ppioketon Tdve ce Aeio oplovTio
EMIMEDO Kol 6TO 1010 KATAKOPLPO EMIMEOO TTOV PpioKeTan Ko 0 H1GKOG TNG TPOYUAMOLG,
Y10 mopoakdto oyfua n dwtaln Ppioketon og 1ooppomia. To vijpa Tov eivan depévo to
ocopa Xy pe Tov 8ioko g Tpoyariag eivan opilovrtio. To onueio tpdcdeong B otov

dioko g tpoyariog Bpiocketan otnv 110 katakdpveo pe to K kou oe amdotaon KB =
d=0,1 m, evoo n pafodoc AK oynuarifer pe mv oprlovtia opoen yovia 6. To chpa X,
gxel pndlamy = 2 Kg ko eivon depévo oe vijpol To ooio £xetl TOAYTEL APKETEC POPES
oTO0 OVAAKL TOV Siokov. TG Tpoyxoiias. Ta vijpata Bempodvior afopr], AETTA Kot pun
EMAOTUKAL.
A.1. No vroloyicete To pHETPO TG dvvaung N Tov ackel n ofapnc pafooc AK otov
aSova K ang tpoyahriog,.
Movaosg 7
2. Na mpoodwopicete ™ yovia 0 mov oynuatiCer n afoapnc pdPfoog AK pe v
op1iovtio opo@.
Movadeg 4
B. YvykohhoOpe v apbpwon A €tor ®ote M ofapnc pafdog va mopapével
aKAOVITN 011 BE0N TOL TPOGIOPIGTIKE TPONYOLUEVMG KOL TN YPOVIKY] GTIYUN
t = 0 k6Povpe to oplovtio vijua. Tdte 10 chpa X; eKTEAEL AmA OPUOVIKT
tardvtoon pe D = k kon Betikny eopd yua tov opilovrio dEova ¢ kivnong
Poc ol OEEIB, EVO TO oMU X, Kiveitan mpog Ta katw. To katakdpveo vipa
070 0moi0 eivon OepéEVO EETVATIYETOU YWPIG VO OAGOAIVEL GTO OWAAKL TOL GIGKOV
NG TPOYOAING, HEVOVTOG CLVEY(DG KATAKOPLPO.
1. Na ypdyete v e€icmon TG ATORAKPVVONS TNG TOAAVTMOONG TOV GOUATOC
2| GE GLVOPTNON LLE TO YPOVO.
Movaodeg 6
2. Tn ypovikn otiyun mov 10 coua X TeEPVAEL oo T BEGT 160pPOTIOS TOL Y10
devtepn @opd, va vroroyicere Tov puOud peTaforng NG KIWNTIKNG
EVEPYELNG TOL GOUOTOG Xy KOl TNV GTPOPOPUN TOV diGKOV TNG TpOoyoriog.
Movaodec 8
Atvetan g = 10 m/s’
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Hpotswousvo Ofpa : Evarlhaktikad o OEMA (2°. 3) 0a propovos vo {nrn0dsi

KoL V7TO TV Hop@1] OV TaPAOETOVNE 6T GUVEYEL.

OEMA 2°

3.

2tnv evbeio XX Kveiton Oynua Pe To(LTNTA Vs KPOTEPT TNG TAXVTNTOS U TOL

NYOL 61OV 0Epa. ATO TO OYMUO EKTEUTETAL YOS AKOVOTNG cLyvoTNTaG fs KO

HNKOVG KOPOTOG ) = L Ty i evbeia ko Ticw omd To dynuo Ppickovrar
f.

S
Vo TapaTNPNTEG Al Kot Ay, OTWC QUIVETOL GTO TOPAKAT® YT LLCL.

Ar A2
X I:l U1 =O | I—)UZ I I_)US X
fA1 ’AA‘] fAZ’AAZ fS,)\S

O mapampnmg A; eivan akivitog Kot aKOVEL X0 cuyvOTNTOG fA1, EVO HETPAEL
unkog KOpatog Aar. O mapatnpntic A, Kwveiton mpog v id Popd pe T0
Omuo Exovtog  ToyLTNTO Ly < Vg, OTOTE  AKOVEL N0 cvuyvotnTog far, EVD
LETPAEL KOG KOLLOTOG A, TOTE 10YVEL:

a. fAl < fA2 KA }VAI = )VAZ > )\,s.
B. fAl = fA2 Kol )\4A1 < )“AZ < )LS.

Y. fAl < fA2 Ko )\'Al 3 XAZ > )»s.
Noa emirééete T cwati) amdvinon

Movaodsg 2
No artioAoyncete TV anndvtnor| cog.

Movaoseg 7
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