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OGEMA 1
(Movaoeg 7)

H 0¢om evog copatiov mov Kwveitar otov aEova x e€aptdratl and 10 ypovo cHLEOVA
pe v e&icoon:
X (t) = ct’-bt’ (1)

OOV X 0€ PETPO KO t GE OEVTEPOLETTAL .
(o) T1 dooTdoElS Kot LoVAdEg TTPETEL va. £x0VV To. € KoL b ;
[Ma ta endpeva epomuota Bempeiote 0TL o1 apBuntikég Tipég Tovg tvon 3.0 ko 1.0
aviicTorya .
(B) Xe mowa oTrypn t0 copdTio Taipvel v pEYoT Betikn BEon Tov oToV X
(y) [I6c0 cuvoAkd dpdLo S10vIEL TO GOUATIO GTA TPOTA 4S
(0) [Towo n petaTdmIon ToL 6TV SAPKELL TOV TPAOTOV 4S ;
(¢) ITowa N TayOTNTa TOL COHOTION 6TO TEAOG KABEVOS ad T TEGGEPQ OEVTEPOLETTA. ;
(o7) Ilowa 1 emtdyvvon tov copatiov 6to TéA0G KabevOg amd Ta TECCEPL TPATA
devtepOAETTAL ;
(§) Zyeduaote TV BEom, TaOTNTA Kol EMMTAYVVOT MG GLVAPTNGELS TOV YPOVoL amd 0
péxp 4s.

OEMA 2
(Movaoeg 10)

A) H emrtéyvvon evog copatog mov kwveital oe gvbeio ypapun dlvetor and
oyxéon:

a = - ku?, 6mov k Betiky) otadepd kat u 1 tadTTé TOv. AideTon 6Tt Yo t=0 T0 KN Td
gvpioketTar oV opyn TV aEdvev kot et TayvtnTa Ue>0. a) Na Bpebovv n taydnTa
KOl OTOUAKPLUVOY ®G GLVOPTNGES TOL Ypovov. PB) Na Ppebel n toydnTa g
GLVAPTNOT TNG ATOUAKPVVONC.  (Hov.5)

B) Yopdtio extedel vBOYpapun kivnon pe ToyvTNTO 0TS deiyvel To oynua. Na
ToPAcTOOOVV  YPOPIKA 1 EMLTAYLVOT] KOl 1) OTOUAKPLVOY|, OG CLVAPTNOCELS TOL
xpOvov yia 0<t <5 s. (uov.5)
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OGEMA 3
(Movaoeg 13)

A) Avtokivnto emtaydveror evBOypappo, ool EeKvnoel amd v npepio Kot
™V apyn TOV 0EOVOV, LE TOYVTNTA TOL OlveTol amd TV GYEoN:
u=kVt ,

o6mov k >0 kot t o ypdvog. a) Na fpebovv 1 emtdyvvon Kot amopdKpuven Tov Mg
OLVOPTNGELG TOL ¥pOVov. B) Na 60000V TPOGEYYICTIKA 01 YPOUPIKEG TAPACTAGELS TNG
OTOLLAKPLVONG, TOYVTNTOG KO ETITAYVVONG OG GUVAPTNGELS TOV YPOVOL. (uov.4)

B) Yopdtio kwveitoan o€ evbeia ypapurn. H emtdyvvon tov eivar:

a=-2x
OTOL 1] ATOHAKPLVOT X EKPPALETal o€ m kot 1) a o€ m/s”. Bpeite ) oyéon petaéd
TOYOTNTOG KO amopdikpuvong, av dtvetal tt yuo x=0, vp=4 m/s. (nov.4)

I) Kwobpevog duadpopog emifoatav oe agporpéva kveitar pe 1.0 m/s ko €xet
uikog 80.0 m. Av o yovaiko pmel amd ™ pol Gkpn Kot mepmatdel pe 2.0 m/s,
OYETIKA LE TOV KIWVOVUEVO O1AOPOUO, OGO XpOvo Ba xpelaoTel Yoo va OTACEL GTNV
GAAN dxpn av Tepmatdel o) oty idwa katevBouvon pe v omoia Kiveiton 0 6140popog;
B) omv avtiBet katevHOBvvon; (uov.5)

OEMA 4
(Movaoeg 10)

A) "Evo moudi mov Kivduvelel va Tviyel g £vol TOTAUL TOPOGVPETAL AtO TO PEVLLOL TOV
TOTAUOV OV KLAdEL opaAd pe taydmra 2.5 km/h. To woudi anéyel 0.6 km and v
OoxOn ko 0.8 km amd pio aroBdOpa mwov Ppickerar oty ida 6xON mpog v avtibetn
amo 1o pevpa dtevbuvon, amd 6mov Eexvael pio Bevivakatog Yo va to omoet. (a) Av
N Bevivaxkartog Kveital pe tnv PEYIOTN TOOTNTO TNG OC TPOog To vePO, 20 km/h, mow
katevBvvon oe oyéon pe v 0xOn mpémer va mapel o OSlopnkng a&ovag g
Bevlivaxdrov; (b) ITow yovia o oynuaticet n taydtra g Pevivokdtov v pe v
OxOn; TIocog xpovog Ba ypetactel  Pevivhkatog yio eBdceL To Todi; (uov.5)

B) Avo modocpapiotéc apyiCovv va tpéyovv amd TOo 1010 mepimov omueio
tavtdypova. O TpdTog TpEYEL POpeta pe TaydTTa 4 m/s evd 0 deVTEPOG KaTELOVVETOL
60° Bopeta g avatoing pe tayvnta 5.4 m/s. (o) Metd and méco ypdvo Ba anéyovv
petald toug 25 m; (B) Iow eivar m toydtta. ToL S€VTEPOV TAUKTN MG TTPOG TOV
npdto; (y) I16om amdotaon Ba anéyovv petald Toug petd omd 4 s; (nov.5)

OEMA 5
(Movaoeg 10)



A) 'Evog cvvnOiopévog avBpwmog dev Ba todpovoe va mnonéet and Hiyog peyalvtepo
tov 2 m. ['o peyoddtepeg mtdoelg oxedov ciyovpa Oa éomale kdmolo moOOl. Xe éva
TPOCEANVOUEVO oMU omtd Tt Dyog Bo umopovce va ToNMEeL €vag acTpovavTnG e

1
Vv 1010 avToxn 06T®V; ( Eserivne = s gr) (uov.5)

B) Avo tpaiva xwvovvion avtiBeta oty i 01evBvvon, to kabéva pe otabepn
tayvta v. Ta tpaiva apyilovv va Kivovvtal cuyypoveg amd dvo morelg A kot B, ot
omoieg anéyovv andotacn d. Ta tpaiva Eekvodv and tic moAelg A kot B tavtdypova
Kot pio péAooa mov apyikd Ppiokdtay 6To UTpocTve LEPOG TOL Tpaivov A Eekvd
TOVTOYpOVe. peE TO. Tpaiva Kot Tafldevel pe ToydTNTO U, KOTd HAKOG TMV
GLONPOSPOUK®Y YPOUU®DV TTpog T mOAN B. Otav ¢tdver oto tpaivo B airalet
KatehOvvon PEYPL VO GUVOVTIGEL TO TPMTO TPAivo, omoTe aALALel oA KatehBvvon
k.0.k. H péhMooa eakorovbei va metdel avdpesa ota 600 tpaiva Emg 6tov cuvOMPet
avAUESO TOVG TN OTIYUN NG GVYKPOLONS. YTOAOYIGTE TN GLVOAIKYN OmMOGTACY| TOL
Otévuoe N péMooa péypt vo cuvOMPel avaueosa ota 6v0 Tpaiva Kot TOV avTioTOL(O
XPOVO (u>v). (nov.5)

OEMA 6
(Movaoeg 10)

A) H tpoytd tg Zehvng yopo oamd v I'm eivan oyeddv kuokAikn pe axtivo mepinov

3.84x10° km. H dbvapun g Papdtnrag mov ackeiton petold g kat TeAqvne diveton

amo Tov vOpo g Taykocpag EAENG Tov Nevtwva. Av M kot m givan ot pdleg g I'ng

KOl TNG XEANVNG aVTIGTO(O, T 1 0mOGTOOT HETAED TOV KEVIPOV TOV COUATOV Kol

G=6.672x10"" N-m%*/kg® n maykéopo Poputicy otabepd, TOTE 1 Sovopn NG
Mm

2
r

(a)Ymoroyiote TV TpOoYlOKY TayhTNTO TNG LEANVNS YOp® omd v I'm (ayvoeiote v
ToYVTNTA TOV GVoTHHOTOS [ M-Zehvn YVopw amd Tov ' HAo, KAT).

(B) Yroloyiote v pnalo g I'mg (nov.5)

(H mepiodog mepipopdg e Xeinvig yopw amo w Iy eivor 27.3 nuépeg)

Bapumntag divetar and F =G

B) AvBponog Bpioketal mive o TAATEOpUA TOL TAEWEVEL e TOYVTNTO GTOOEPOV
pétpov 9.1 m/s. Embopet va pier pia pndia péoa omd évav axivito KaToKOpLEO
JOKTUA0, GTEPEMUEVO GTO £d0pOC, Tov Ppioketal oe 4.9 m whvew omd 10 VYOS TOV
YEPLDV TOVL KOTA TETOWO TPOTO OGTE 1 UmdAa vo Kiveiton opldvtia Otav mepva amd
oV daKTOAL0. Piyver v umdha pe taydvmta 13.4 m/s ©g mpog tov €avtd tov. (a)
[Mowa mpémet va gival 1 KOTOKOPLPT CLVIGTAOGO TNG OPYLKNG TOXOTNTAG TNG UTAAOG;
(b) Xe moca devtepoOrento PETA TO piEo ™C N urdrla Oo mepdoel péca omd Tov
d0KTOA0; (¢) Xe mola oplloviie omdoTac TPV om0 TOV OOKTUAL0 TPEMEL Vi
EKGPEVOOVIOEL TNV UITAAQL; (nov.5)

OEMA 7
(Movaoes 8)



O k0Poc B oynqua €xet Bépog 710N. O cuvieleotng otaTikng TP petald Kvfov
kol tpamelob eivon 0.25. Bpeite 10 péyioto Pépoc mov umopel va €xel o kOPog A
YOPIg v avaTpamel 1) 1GOPPOTIN TOV GLGTHUOTOG.

45°

OGEMA 8
(Movaoeg 12)

A) Avo péleg, myp =1.65kg kar m, =3.30kg, mov cvvdfovtar pe afopn papoo
TOPAAANAO TPOG TO KekKMpEVO eminedo o6to0 omoio oMcbBaivovv, Onwg Ogiyvel 10
oynua, katefaivouv katd uMKog tov emmedov Kot n palo m, popovikel  nalo m; .
H yovio xiiong eivar ¢ =30°. O ocvviekeotig xvntikng tpiPng petadd m, Kot
emmédov eivar py = 0.226 petad m, kol emmédov 0 avtioTor oG GLVTEAESTNG ivol
oy = 0.113. Yroloyiote (a) TNV Td0m 6 paPdo mov cvvdéet T dvo paleg rar (B)
NV Ko emtdyvvon tous () Oa dAlalov ol amavTiGELS GG GTo EpMOTHHATO (o) Kot
(B) av n paka m, pupovikovoe ™ pala m, ; (Ahhoyn 0éong copdtwv) (uov.6)

B) Mwpd copa palog m  givor tomoBetnuévo pEGO G AVESTPAUUEVO KOVO TTOV
TEPLOTPEPETAL YOP® amd TOV (KATakOPLPO) AEovd Tov pe mepiodo P. Ta toymparta
0V KOvVov cynuatifouv yovia 0 pe v Katakopveo. O cuvteAeoTG GTATIKNG TP
HETOED TOV COWUOTOG KOl TNG ECMOTEPIKNG EMPAVELNS TOV KMVOL givan 4 . To copa



napapével o€ 6tafepd Hyog h 610 EGMOTEPIKO TOL KOVOL GLUTAPACVPOUEVO LE VTOV
—10 Vyoc h perpiéron amd v kopven tov. Ilowa etvan n pé€yrotn T g meprdodov P
YL TV omoia T0 cOpa dev PUIopel vo suumapacvpbel amd To Toiymu TV KOVOL Kot
apyiler vo oMcBaivel mpog Ta kdtw; [Towd etvan 1 eAdytom T ¢ meptddov P yia
Vv omoia t0 cdpa dev umopel va cuumapacvpbel amd 10 Toiy®UN TOL KOVOV Kot
apyilel va oAcBaivel Tpog to Tavm; (nov.6)

S

OGEMA 9
(Movaoes 10)

A) 'Evag Borog (umidia) Pubileton Cexvovioag amd v npepia, €viog HEcov 1o
omoio aokel dvvaun avtictaong n onoio peTafdALeTol oviAOYo TPOG TO TETPAY®VO
g toydmrag (R =Cu’). a) Txedidote Sidypappa mov vo detyver v katedOvvon
™G Kivnong kot onuewwote pe T Ponbeia dtavuopdtov OAeg TIG OLVAUELS TTOV
ackobvtal 610 Pdro. B) Nao epoppdcete tov devTEPO VOO ToL Nevtmva Kot vo
OUVAYETE, OO TNV TPOKLITOVGO. EEIGMOT TIG YEVIKEG 1010TNTEG TNG Kivnong. v) Asi&te

otL 0 BOrog amoKTé oproKkn TaxvTNTO lon pe u, = 1/% . 0) Na e&ayete v e&lowon

mov  olvet v TaydTMTA  ©G  ouvaptnom  Tov  Ypovov.  [Enpeimon:

dx 1 x), , ef—et e -1
I —— =—arctank| — [6omov N oxéon tanh(x)=———=———opiler 1
a —-x" a a e +e e’ +1
ocvvdptnon tanh, mov ovopdaletor vrepPoiKn EQATTOUEVN. | (nov.5)

B) Xopo palog lkg tomobeteiton move oe copa pudloc 10kg mov Ppioketal oe
opilovtia emeavela, 6mwg eaivetar oto oyfua. H dbvoun F petafdrieton pe to
xpévo t (mov exepdleton oe devteporenta) étol, wote F=0.2t N. Av 0 cvvieheotg
otatikng Tp1PNg tvar 0.2 kat o cuvteAestg TPIPNg oAloOnong 0.15 petald olwv Tov
empavelwv, Ppeite v kivnon Kd4be CcONOTOS GOV GLVAPTNOY TOL  YPOVOUL.
(uov.5)



lkg

10kg 7,

OEMA 10
(Movaoeg 10)

‘Eva képua palog 3.1g tomobeteiton movo oe éva pukpd copa pdlog 20g mov
oLYKpOTEITAL OO TOV TEPIOTPEPOUEVO 010KO, o amdoTaon r=12cm Ommg Qaivetal
o010 oynue. . Av o ovvteheotg TPPNg petald ompoatog kot diokov elvar 0.75
(otatikng) kot 0.64 (oAicOnong) evad vy to képpa Kot to ompa eivor 0.45
(oMonoemq) kot 0.52 (oToTIKNG), Tota ivol 1 HEYIOTN GLYVOTNTO TEPIGTPOPNG TOV
0lokov 6g GTPOPEG OvA AETTO, MOTE VO UNV YAIGTPNGEL TAV® GTO 0ICKO OVTE TO GO
00TE TO KEPUQL;
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