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OEMATA AIATQNIZMOY I'" TYMNAXIOY

OEMA A

1. To mpmtovia Kot to VETpoVIa cuyKpaTovvTal Lali GTOVG TUPNVES TV ATOUMV ENEON EA-
Kovtot peta&d toug pe duvauec Coulomb.

2. 'Eva niextpikd goptio umopel va mhpet v Tyun 5,6 C

3. Avo niextpikd poptio ammBovvrar pe dvvaun Coulomb 10 N. Av duthacidcovpe kat to
Vo QopTioL Kot TAVTOYPOVO, SITAAGIACOVUE TNV 0OoTOCT, TOVg, 1 dvvaun Coulomb Oa

yiver 20 N.

4. AvYo goptiopéves oaipes £xovv poptio g =+ 5 pC ko gz = - 1 pC kot EAkovron Hetadd
ToVvC. DEPVOLLLE TIG COOIPEG GE ETOPT| YPTCLOTOUDVTOG LOVAOTIKA YAVTIOL KO GTN GUVE-
yela TG amopakpHvovpes. Ot opaipeg T0te ammbovvTat.

5. Av owmhaciactel 1 évtaon [ tov pevpatog mov dappéet Evay PeTaAMKO aymyd, Ba dutha-
ootel 0 apOUdg TV EAeVBEP®V NAEKTPOVI®OV TTOL TEPVAEL AO pio O10TOUN TOV GTO 1010
YPOVIKO SLAGTN L.

6. Av dmhaciaotel n téon mov epappdletar e Evay avtioTdtr, SuthactaleTal 1 avTicToon

TOV.

7. Tw va Astrtovpynoet €vog Aapmtmpog xpetdletol £va KaA®olo amd Ty myn o ToV Ad-
UTTPO KO £VOL GAAO KOAMOLO EMGTPOPNS, Amd TOV AAUTTHPA otV TNyN. To KaAdhdlo
EMOTPOPNG dtoppEETOL Amd AyOTEPO PEVUA Y1OTL UEPOS MO TO PEVLLOL CKOTAVUADVETOL
OtO TOV AQUTTIPOL.

8. Av dvo petarikol aywyoi dappéovtat amd To 1010 pevdpa, TOTE HEYUADTEPT TAON LITAP-
YEL OTO AKPOL TOV OYWYOL TTOL £XEL LEYOAVTEPT AVTIGTAOT).

9. Aivetor n mopakdto Sidtoln, n omoia amoteAsitan omd pio. Tyn ocvvexovg taong (V),

évav avorytd dokomt (A), kaldola, Evov aywyd Tive ce GTNPLYHOTO KOl pio poryvnTi-

K1 Perdva (MB)

A. H poyvntun Beddva eivor mopdAinAn pe tov aymyd. O  aywyoc emnmpedlel tov
TPOCAVATOACUO TNG PEAOVOG.

YeAiba 1 amo 12
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B. Av k\eicovpe Tov d10K0mTn, Bo aAAGEEL O TPOGOVOTOAICUOG TG PEAdVOG.

O niektpouayvnTionog eival Evo. oRUOVTIKO KEPALOL0 THG PUOIKNG, UE TOALES EPOPUOYES

ot TEYVOAOYIO. TOV YPHOIUOTOI00UE otV KoOnuepivy pog (w1, T0 omoio JvaTOXWS ExEl

apoipedel omo v 0An tov Avkeiov. O NAEKTPOUOYVHTIOUOS EIVaAL EVOL KEPGAOIO TOV TPETEL

Vo, eTOVELOEL oTO. TYOAELO OGS KL VO TO O10GOKOVTOL OVOLDTIKG, 01 HEALOVTIKOT TOAITES.

®OEMA B

B1.
Avo avtiotdreg pe avriotdoeis R1=R2=R cuvvdéoviar ce R1 R?2
oepd petald tovg, pe 1avikd aumepduetpo A Kot Tnym =" e ="M e

taong V. H évdeién tov aumepopétpov ivar lp ko n -

oYVG TTOL TTAPEYEL 1| TNYN 6TO KUKA®UA givan Po. Ztn ov- @ + |||
+ I

véye aALALOVE TOVG AVTIOTATEG LE GALOVG SMAACLOG

avtiotaong (log omhaciacpog, oniadn Ri1=R=2R) kot

\%

™V T ™G Taons g Tyns (2V). H évdeién tov aumepopétpov yiveran I1. AAAGCovpe TaAt

TOVG OVTIOTATEG e AAAOLG dTAAG10G avTioTtaons (206 duthactacuog, oniadn R1=Ry=

4R) ko

dumhactdlovpe v T g Taong (4V). To aumepouetpo topa £xet EvoeEn Iz, "Yotepa and

2017 duthocrocovs avTioTaong - Taong:

1) 1 évoeién tov apumepouéTpou giva:
a. Io B 10'22017 Y. 10/22017
Enélre ) coot) andvinon.

No attioAoynoete TV omdvInon cog.

i) N WO oV maPEYEL N TNYN 6TO KOKAMUA Elvat:
a. P B. Pge22Y y. Po/22
Emi\éEte t oot andvinon.

No attioAoynoete TV omdvInon cog.

YeAiba 2 amo 12
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B2.

AwBétovpe évav avTiotdtn yio Tov omoio EEpovpe 0Tl

N avtiotaon tov givor petaéy 1 KO ko 1,5 KO kot /r w\

OELovLE VO LETPTGOVUE TNV TIUN TNG OVTIOTOCNS TOV

He xpfomn dV0 TOAVUETPOV GV QLTO TOL PoiveTon ot | 4

SutAavn €1KOVa, TO £val €K TV omoiwv o xpnoiponot- fv — Gom ( 2

NOOLLE GOV OUTEPOUETPO KOl TO GAAO cav PoAToOpeE- 200 2 M S

1p0. Awbétovpe eniong kaAmola kot Ty téong 32 V. 20 / T \\V/:‘:J\
f \

a) [ va épovpe 660 10 SuVUTOV 6OOTOTEPT EVOEIEN \_,..2/< /}

Yyl TNV TAoN T GKPOL TOV OVTIOTATY), Ol KA{pLoko (—-2/";0\"1 . // 3

Oa mpémetl va emALEoVE amO TOV TEPLGTPOPIKO EMIAO- ___10A 200m

véa ToVv PBOATORETPOV; AKOIOAOYNOTE TNV OmAVINGN | - ” J L .

o ©® ®© ® @

B) H pétpnon g téong ota dkpo tov avtiotdrn €3et- | v/ /Q COM mA 10A

&ty 31,5 V. ' va mdpovpe 660 10 duvaTOV GO- K

oToTEPN £VOELEN Yo TNV €VTaoT TOL PEVUATOS, Tola KAlpoKa Ba mpémel va emAéEovpe amd

TOV TEPLGTPOPIKO EMAOYEN TOV OUTEPOUETPOV; AIKOLOAOYNOTE TV ATAVINGY| GOG.

OEMAT

O Mavding kpatd 6To ¥€PL ToV Eva EKKPEUES, TOV amoTEAELTAL aTd £VOL KOUUATL GTTdL-
yko apeintéag palog kot éva pukpd oopo d0epéVo 6to eleVBepo dpo tov omdykov. Me o
GAAO XEPL TOV AMOUOKPVVEL TO GO At TNV KatakOopuen BEon kat To aprvel ehevbepo. Tla-
patnpel 0TL 10 cOpa ekTEAEL TOAAVTOO.

O Mavaoing Bewpet 0T1 1 mepiodog T ¢ TOAAVTIOONG TOV CONOTOS Bl LEYOADGEL, OV
TomoHETNGEL BTNV AKPT TOL 1010V GTAYKOoV, Eva copa peyardtepns nalag. H ¢iAn tov n Ma-
pia dpovel pe Tov Mavaoin kot Osmpet 011 n mepiodog T ¢ toddvimong Oa peyalmoet, av
peyolmoetl to pnkog L tov ondykov. Ta dvo mondid amo@acifovv va y¥pnoyLonotcovy Eva
TPOYPOLLLLO TTPOGOUOIMONG Yia Vo eEAEYEOLV TO10G £xEL diK10.

Mia pocopoimon givatl £va TPOYPALLO GTOV VITOAOYIGTY] TO OTOI0 EMITPEMEL T UEAE-
™ €vOG PAIVOUEVOV. ZTNV TPOCOUOIMOT) VITAPYEL 1] SVVATOTNTA VO LETAPAAAEL O XPNOTNG KA~
TOLEG TTOPAUETPOVG, LE cLPOUEVOLG deikteg (Sliders) kot va petprioet Kamoa ook pey€om.
2V TopakaTe ekoOvo PAETETE pio TPOCOUOIWON e TNV 0ol Umopel 0 YPNOTNG VO LEAETN-
OEL TNV TOAAVTOOT VOGS EKKPEUOVG.

YeAiba 3 amo 12
ENQIH EAAHNQN ®YIIKQN - I I'YMNAXIOY - 5% HANEAAHNIOXY AIATQNIZXMOXY PYXIKHY
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Mmropei va puBuicel to pkog tov omdykov L kot ™ palo tov copatog m. Kdatw and
TO EKKPEUEG, OTO OEELOD UEPOG, VTLAPYEL YPOVOLETPO LE TO OTOIO UTOPEL VO LETPNGEL TO YPOVL-
K6 ddoTnpa t TG Kivnong tov ekkpepons, kabmg Kot Ta kovumd vapéng play kot eravekii-

ynong reset Tng TPOCOUOIMoNC.)

EH Pendulum 5 R
r shders
L=09m
i}
I L 1 i ] ¥
0.1 0.3 0.3 0,7 0.9 1.1
m=20kg
| i i i |
1 2 3 4 3
|
About
Tohavieon Ewpeuoig t = 0,000 s
b Play 4 Reset

O Mavoing kpatdet otabepd to unkog L tov ondykov kot aAAdler mv T g pdloc m
TOV COUOTOC, METPMOVTOG KAOE popd To ypdvo 10 Toravidoewv tig. 'Etot, @tidyverl tov Iiva-

ka (I):

MINAKAE (I)
METPHXZH MAZA m (kg) XPONOX tyo 10 TAAANTQEEON (s)
In 1 20
2 15 20
3n 2 20
n 3 20

H Maopia ot cuvéyeia kpatdel otabepn ™ palo m tov copatog Kot oAAdleL To ukog L tov

ondykov Kou Ka0e @opd petpdel to ypdvo 10 taravidcewv tip. ‘Etot, etudyver tov Tlivoka

(ID):

MINAKAX (IT)
METPHZH MHKOZ L (m) XPONOX t;o 10 TAAANTQEEON (s)
In 0,16 8
2n 0,25 10
3 0,36 12
4n 0,64 16
5 1,00 20

YeAiba 4 ano 12
ENQIH EAAHNQN ®YIIKQN - I I'YMNAXIOY - 5% HANEAAHNIOXY AIATQNIZXMOXY PYXIKHY
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I't. Tiovunépacua Pydlete amd tig Tipég Tov Iivaka (I) kot tov Iivaka (II) yio tn oyxéon
TV peyedov ndlog copatog — meptddov toldvimone (m-T) Kot UAKoOVG GIdykov — TEPLO-

dov tahdvtwong (L — T); Na autioAoynoete v andvinon cog.

I'2.  No tonofetioete T1¢ mopanave petpioelg e Mopiag oto pilpuetpé xopti Kot va
OYEOLACETE TN YPOPIKT TOPACTOCT] LKOVG 6TTdyKov — mteptodov toldvimong (L — T) evavo-
VToG To oNpeio pe TNV KOADTEPT KOTA TN YVOUN GOC KAUTOAN, Oempmdvtag 0Tt mepvdel ond

mv opyn Tov agovav O (0,0).

I'3. H NwoAéta ékave pe m ogpd g HeTpnoels pe tn Pondeto g mpocopoimong, oi-
Aalovtag Tautdypova To UNKOS Tov omdykov L kot t pdlo tov cOUATOg m, HETPOVTAS TO
YPOVIKO SLACTNHO YIoL TNV OAOKANPOOT OEKO TOAOVIOCE®MY. ZVGYETILOVTOC TIG TEPUUOTIKEG
TIWES, Efyare To cvumépacua 0Tt 1 TEPI0d0g TS TAAAVI®OONG e€apTdtal amd TO0 UNKOG TOV
ondykov Kot and ) pdla tov codpatoc. Ilowo etvar to AdBog mov éxave n NucoAéto otn pé-
0000 mov ypnoonoincs;

X ocvvéyewn omd o ampoceKTn Kivnon g NuwoAétag, yOOnke Alyo vepd kou ofin-
omkav pepucés Tipég tov Iivaxa (1) mov elye cvuninpocet. Na copninpooete tov [ivaka

(ITI), pe ™ Pondewa twv [Mvakwv (I) xon (1), kaBmg kar ™G ypapikng mtapdotaong L —T mov

OYEOICOTE.
IMINAKAZX (III)
METPHXZH | MAZA m (kg) | MHKOZX L (m) | XPONOZX t;p 10 TAAANTQXEQN (s)
1" 1,5 0,50
2" 2,0 0,64
3" 2,0 0,90
4" 2,5 10
5" 3,0 16
6" 2,0 1,00

I'4. H EAévn n omoio amovciale exeivn ™ pépa and 1o oyoAeio, “daveiotnke” 10V GL-
urAnpopévo mivaxo (IIT) g NikoAétog Kot KaTdeepe YPNOILOTOUDVTOS TIG LETPNOELS TNG VO
KATOANEEL G€ KATO10 CWGTO CLUTEPAGLATAL.

[Moteg petproeig g NikoAétag motebeTe 0TL 0EL0TOINGE Kol GLVOVACE TPOKELEVOL VO 0ON-
ynOel og ot Ta cvunepdopara (wy. pétpnon 1,2,3, pértpnon 3.4,5,6).

No artioAoynceTe TV Aoy Gog.

YeAiba 5 amno 12
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OEMA A
To omitt TG owoyéverng NikoAdov S100ETEL S1APOPES NAEKTPIKEG CLOKEVEG OTMG POVPVO,
TNAEOPOGT, TAVVTIPLO, YLYELD Kat d1dpopeg GAAAEG Ot oToieg OUMG PpiokovTal EKTOG AElTOLP-
viog 10 Tpwi evog ZafPdrov, ektOg amd 10 Yuyeio mov Agttovpyei cuvéyeta. Ot TAnpopopieg
OV £YOVUE YL TN AELTOVPYIO TOVG TO TPWOIVO €KEIVOL TOV NALOAOVGTOL ZafPdTov givon Ot
KOVELG OEV YPEIBOTNKE VO AVAYEL TOL PAOTO, TOV CTLTIOV, 1) TNAEOPAOT dpyloe va mailel amod Tig
10.00 o mpwi, to TAvvtplo pumnke o Agttovpyia otig 12.00 To0 peonuépt, eved €vo T€T0pTO
apyoTEPO AVOYE KOl O POVPVOG TNG NAEKTPIKNG KOLLIVOS Y10 TO YHGILO TOL LEGT|UEPLOVOD
eoyntov. Tnv idwa ottypn o yiog tovg 'idpyog Eekivinoe amd T0 YOUVOGTIPLO LE TO TOOANTO
v va emotpéyel oto onitt. To yvuvaotiplo Bpioketon 5 yrmdpetpa pokpld kot o I'idpyog
Kivnnke pe péon toyvmro 10 Km/h. O TNdpyog etédvovtog oto omitt, avapel apéomg tov
Oeppocipova Yo umavio Kot 10te cupPaivel To anpoéonto. H kevipikn ac@dieio «mépteny
Ko Kopd NAEKTPIKY cLOKELT deV umopel va Agttovpynoet!
A1) Av 670 gUmOP1IO KUKAOQOPOUV OGOAUAELEG LLE OVAYPOPOUEVT TIUN TOL Eival TOAMOTAGGIOL
oV appod 5 (20A, 25A, 30A, 35A, 40 A), TL kevipikn ac@dielo vopilete 6Tt di€bete 10
onity, No ottioAoy|GETE TNV ATOYN GOC.
A2) Twoti «émecen 1 KEVIPIKY ac@alela Otav dvoye o Bepuocipovag ;
A3) T16c0 Ba mpénet va mAinpmdcovy ot AEH yia ) gpfon 1@V NAEKTPIKOV GLCKEVOV OO
116 10.00 to mpwi péypt T oTrypn mov Euevay yopig pedua ;
A4) H xvpia Nikordov Bounnke 6tt mohoudtepo. pmopodoay vo, AELTOVPYOVV OAES O1 GU-
OKEVEG TOVTOYPOVA YOPig TPOPANUa. Opmg Tpodceata £vag NAEKTPOAIYOG TOV TOVG EMOKEP-
Onke, dAhage TV KEVIPIKN ACPAAELD TOL GTITIOV. No VTOAOYIGETE TNV TN TOV TPEMEL VoL
€xel  kavovpla acdieln wov Ba Parlovy, OoTE Vo UV EOVOTEGEL, OKOWO KO OV AELTOVP-
YOOV OAEG 01 GLGKEVES, Lol LLE TOV QOTIGUO, TOVTOYPOVOL.
Mo omowodnmote TANpoopia ypelacteite (1GYVG TOV CLOKELVOV, TAGT TOV JIKTVOV KOl TOV
OLOKELMV, KOGTOG KIMOPATMPAG) GLUPOVAELTEITE TOVEC TAPUKAT® TIVOKEG TOV OVOPEPOVTOL

070 OTiTL TNG 01KOYEVELNG N1KOAAOV.

YeAiba 6 amo 12
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2017

YYXKEYH IXXYX XE
WATT

YvpPartikol Aapmtipeg 600
(chvolo PoTIGHOV

OTTIOV)

HAextpikn kovliva 1500
OepUocipmvog 2200
Tniedpoon 500
HA\extpikd yoyeio 110
HAektpikd mAvvinplo 3500
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ITANEAAHNIOX ATATQNIXMOX O YXIKHX
I TYMNAXIOY

SoumAnpwoe OAa To TopakdTo medio. (Me pkpd ypdpupota Kot Tovoug)

ETHWVUHO: oottt OVOUA UNTEPAG: eoeeevvieerecreerreree e
(0170 U o E U 11 7,V o TR
(01V/] U0 1 {0 4 o To NSRS IXOAELO: ittt
AITANTHTIKO ®YAAO
OGEMA A

1 2 3 4 S) 6 I 8 9A |9B

OEMA B

B1.

i) Zoot amxdvnen givor ...
AvtioA0ynon:

i) oot amavrnon givor ...
AvtioAdynon:

YeAiba 8 amo 12
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B2.
a) Xt Oéom: ...
AvtioAdynon:

B) Xtn 0¢om: ...

AvtioAdynon:

OEMAT

YeAiba 9 amo 12
ENQIH EAAHNQN ®YIIKQN - I I'YMNAXIOY - 5% HANEAAHNIOXY AIATQNIZXMOXY PYXIKHY
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2.

I3.
t0 AaBog mov éxave | NikoAéta givan

SeAiba 10 amo 12
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MINAKAZX (I1I)
METPHXH | MAZA m (kg) | MHKOZX L (m) | XPONOZ tjp 10 TAAANTQXEEQN (S)

1" 1,5 0,50
2" 2,0 0,64
3" 2,0 0,90
41 2,5 10
5" 3,0 16
6" 2,0 1,00

4.

AvtioAdynon:

OEMA A

Al)

Avtioroynon:

YeAba 11 amo 12
ENQIH EAAHNQN ®YIIKQN - I I'YMNAXIOY - 5% HANEAAHNIOXY AIATQNIZXMOXY PYXIKHY
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A2.

SeAba 12 amo 12
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