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MPOAOIOz

Me to HKpO autd BiBAlouv Ba nbsAa va Bonbrnow toug
naontég tng A’ taéng tou Eviaiou Aukeiou va opyavwoouv
KOAUTEPO TN HEAETN TOUC OTO paABnua tng Ouaotkng Mevikng
Naidelag.

To BBAlou mepLeyeL:

» JUVOTTIKN Bewpla

» Epwtnoslc ava kepaAalo

» Aoknoelg ava kedpdalato

» EmavoAnmtkd repoBAfpuato

Kade mapatipnon n vnddeién mov Ya umopouoe va cuuBdlel otn
BeAtiwon tou BiBAiou, Ba yivel dektn ue bLaitepn xapd.
Nektaptoc TotAtBiykog

Erukowwvia: info@spoud.gr
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Kedalawo 1.1

KE®AAAIO 1.1
EvO@0ypauun kivhon

ATIXP AT TEG YVWOELS

1. Tieivon ta puoka pey€On; MNov pag e§unnpetouv;
Na avadépete napadeiypata.

Me ta @uotkd UeyEPN TeplypAdOULE TIOLOTIKA KoL TIOOOTIKA, TO GUGCLKA
dawopeva. MN.y.
a. la vo tepLlypaoupE To TOCO HAKPLA ElVOL TO OXOAE(0 OO TO OTIITL pOg,
XPNOLUOTIOLOUE TO GUCIKO HEYEBOC UnKoC.
B. Na va mneplypaoupue t0 TOCO Yypryopa KIVELTAL €vol QUTOKIvVNTO,
XpnolpomnoloUpe to $puoko pHéyebog TtayxutnTa.
KaBe duoiko péyebog £xel to SIkO Tou cUUPOAO Kal T Sk Tou povada
HETPNONG.

2. IemolegKatnyopieg xwpilovpe ta puoikd HeyEdn;

Ta duoLka peyEdn xwpilovtal o LOVOUETPA KAl OE SLAVUCUNTIKA.

o. Movouetpa ovopdalovtol ta ¢Guolkd Heyebn mou yla Tov TANPEN
POoSLOPLOUO TOUC, ATALTE(TAL LOVO TO HETPO TOUG (N aplOUNTIKA TLUR).
Movopuetpa duotka peyedn sival n pala, To SlAoTnUa, N MUKVOTNTA
KATL.

B. Atavuouatikd ovopaloupe Ta PeYEDN TOU Yyl TOV PoaSLlopLopd Toug,
QITALTOUVTAL TO HETPO Kal N katevBuvon (SlevBuvon kat popd).

To LETPO TOU GUGCLKOU peyEBOUG elval 0 BeTIKOG aplBudG ou Seiyvel moOoo
MEYAAO 1 WIKPO elval autd to péyeBog. Av o aplBuog autog xpelaletal va
“ouvodevetal” and To KATAAANAO TPOCN O, TOTE OVOUATETAL AAYERPLKI TLUN.

H katevBuvon tou OSlavuopatikol peyéBoug mpoodlopiletal pe £va
Slavuopa. H guBeia mavw otnv omoia Ppioketal to Stdvuopa kabopilel T
StevBuvon, n ayun tou Staviopatog th Gopd, evw To HAKOG Tou kabopilel
TO METPO.

Altavuopatika pey€0n eival n taxvtnta v, N duvapn F kAT

Ta SLOVUCUATIKA PEYEDN TTOPLOTAVOVTAL LUE €Vl LKPO BEAAKL TTAVW A0 TO
oUUPBOAG Toug. M.x. TaxVTNTA U . To KETPO TOUG cUUBoALeTaL Le TO {6Lo0 oU-
BoAo, aAAd xwpig To Stavuaopa. M.x. pétpo taxvTnTag: v, LETPO Suvaung: F.
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Abo SavUopata o kat B eival ioa av éxouv to =

, , , , a=p
(610 pEtpo Kkal tnv idla katevBuvon:
Abo Swaviopata O Kot B elval avrideta av €xouv G- B
To (610 pYETpo Kal avtiBetn katevBuvon:
3. MNota BgpueAwdn pey€Bn yvwpilets;
Na ypadouv pe TG OepeAlwSELG LOVASEG METPNOAG TOUG.
MéyeBog Movadeg
Ovopaoia  Z0vnBeg oluBolo Ovopaocia IUupBolo
MnAkog S, ¢ d pHETPO m
Maloa M X\oypaupo Kg
Xpovog T SeutepoAento s
Evtaon I‘])\EK’TleOU | aunép A
pelpaTOq
Ogppokpacia T BaBuog Kelvin - K
Moodtnta UANg N mol mol
Quwtewn évtacn |, Knplo (candela) cd

To oUVoAO TwV BePeEALWSWVY HOVASWY HETPNONG ATIOTEAEL TO
Aedvég Zuotnua Movadwyv S.I.

4. Tieivon ol SLactaoelg evog puoikou peyEdoug;
I TL pag whelel n yvwon toug;

Ol Staotacelg evog Guoikol HeyEBOUG eival oL OXETELG TIOU TO CUVOEOUV E
Ta Bepedlwdn pey£On.

, , , ’ _ [nAkog]
MNa napddetypa n taxvTnTa opiletal we: [toxutnta] = ; .
[Xpovog]
Av to pnkog napaotabei pe L kat o xpovog pe T, tote:
L _
[v] = (L] =[LT™]. (e€lowon Slaotdoewv)

[T]
H yvwon twv 8lactdoswv Twv Guokwy HeyeBwv sival XproLun, yLoTl pog
ETUTPEMEL TNV TIOLOTIKY emaAnBeuon tng opbodtntag evog tumou, adol ol
Sl0OTAOELG OTO apLOTEPO Kal 0To Se€l pENOC TpEMeL va ival oL iSLeg.
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Nwg opileton o Ppuoko péyebog LRKOG;
MNoleg elva oL LovAadeg LETPNONG TOV;

Me to ¢duolkd péyeBog unko¢ umoloyiloupe tnv amootacn Hetafd Svuo
Bfoswv. JuvnBwg cupPoliletal pe X, 4, d i S.
H BepeAlwdng povada pétpnong tou prkoug oto S.1. elvat to pétpo (m).
To éva pétpo eival (oo pe to 1 SeKAKIC EKATOUUUPLOOTO TNG AMOCTACNG
amno tov Bopelo MoAo péxpL tov lonuepvo.
AMEC HOVASEC METPNONC TOU pAKoUC elvat : 1 ekatootd: lem = 10°m
1 xtwootd: Imm = 10°m
1 x\dpetpo: 1km =10°m

Ti pog Seixvouv to epPadov Kot o0 OyKog;
Moleg HOVASEG LETPNOTG TOUG YVWPILETE;

To euBabdov pag Oeixvel 10 péyeBog pag empavelag. uvnbwg
oupBoAiletal pe to S. H povada pétpnong tou oto S.l. eivol To TETPAYWVIKO
pétpo (m?).

AM\eC povadeg LETpnong tou epPadol eival :

1 TETpayWVIKO ekatooto: lem? = 10 m?
1 TeTpaywvIKO Xhooto: 1mm?= 10° m?

O Odyko¢ pag Selyvel to HEyeBOC £VOC YEWUETPIKOU CWHATOC. XUVABWC
oUMBOAileTalL pe to V.
H povada pétpnonic tou oto S.l. givat to kuPikd pétpo (m3).
AM\EG LOVASEC HETPNONG TOU OYKOU Elval :
1 kuBd Sekdpetpo: 1dm® = 10°m® = 1L
1 kuBKd ekatooto: 1em® =10°m? = 1mL
1 kuBKd xAooto: Immi= 10°m?

Nw¢ umopoUue va LETPROOUUE OTNV MPAEN TOV OYKO EVOG OWATOG
OLKOLVOVLOTOU OXILOTOC;

MEp{OUE TOV OYKOUETPLKO CWANVO HE VEPO KOl
ONUEWWVOUHE TNV OPXIKA Tou evbelgn Vi, BuBitovpe (4 b
OTOV OWANVA TO GWUA TOU OTtolov Tov Oyko BéAoupe | " |
VO LETPAOOUUE. H oTABUN TOU VEPOU avEpXETAL KOl | - ~F
ONUELWVOUE TNV VEa €vEelen V,.
O 6yKOG TOU CWHOTOG ToU pifape otov cwAnva sivat:
V = V2 - Vl
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10.

Nwg opileton n pada evog cwpatog; Moleg elvot oL povadeg HETPNOTG TNG;

H pala evog owpatog eival to HETPO TG adpaveldg tou. Mag Seiyvel to
uEyeBog TNC avTidpaong Tou cwpaTtog otav npoonabole va aAAaou e TNV
KLVNTLKA TOU Kataotaon.

H pada eivot povopetpo péyeboc. TupBoAiletal pe To m Kot £XeL WG povada
HéTpnong to xtoypappo (Kg).

AMEG HOVASEC uétpnong tng padag eivat: 1 ypappdpto: 1kg = 10°g

1 tévoc: 1tn = 10%kg

Nwg opileTon n MUKVATNTA EVOG CWHATOG;
MNoteg eivan oL povadeg pétpnorng tng oto S.l.;

H rmukvotnta evée owpatog d pag mAnpodopsi yo tnv pdla tou oavd
povada dykou. Aivetal amd tov tomno: d =v, Omou M 1 HA&la ToU CWHATOC

TOU TiEpLEXETOL 0 OyKo V. H povasa pétpnoric tng oto S.1. eivat to 1kg/m?.

AN povasa pétpnong eivae to 1g/cm®.
OLioyeVEG €lval TO OWHO TIOU £XeL TNV (6la TUKVOTNTO 08 OAn TOU TNV
£KTaON. M.x.: Av éva opoyevég owpa €xel mtukvotnta d = 2g/cm’, Tote o€
dyKo Tou cwpatog ioo pe 1em® mepiéxetat pada ion pe 2g.

Nwg opiletar n petafoAn kot o puOROG peTaBoArG evag puoikoUL Ley£Ooug;

‘Eotw OtL éva ¢puoiko péyeboc X petaBalietol amno
Xapy O€ Xeer- AX = Xopy — Xaan
Tote, n petoPoAA TNC TLUAC TOu opileTal wg:

AX
Av n mopomdvw HeTaBoAn yivetal oe xpovo At, tote to TnAiko AL

opiletal wg o pudbPOG PetaBoAng tou puokol peyéBoug X Kat pag Sivel To
OO0 UETABANAETOL TO MOPATIAVW LETPO OE OXECH LLE TO XPOVO.

e Av 10 pETPO TOoU duotkol peyeBoug X avéavetat: AX>0 = A >0

® Av T0 HETPO TOU duaotkou peyebouc X pewwveto: AX<0 = Ty <0

Juxva, o pubuog petafolng evog peyéBoug ival €va véo ¢uaotko péyeboc.
Mn.x.: PuBuO¢ peTaBoANG TNG TaXUTNTAG = EMITAXUVON.
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11.

12.

13.

14.

EvBVypauun kivnon

TLovopaloupe kivnon; Tt ovoa{oUHE TPOXLY;
MNowa €idn TpoXLWV yvwpilets;

Kivnon evog avtikelwévou AEyetal n xpovikn aAlayn tng B£€ong Tou wg Mpog
Kamolo cuotnua avadopds.

TpOXLG& TOU QVTIKELUEVOU TIOU KLVEITOL WG TTPOC KATOLo cuoTna avodopdg,
ovopAaleTal n vontr Ypap U TIou Xapdooel KABe onpueio tou.

OL TpOXLEG Hmopel va elval eUBUYPAPUEG, KUKALKEC 1) KAUTTUAOYPOLLLLEC.

Avaloya pe tnV popdr TWV TPOXLWV, UTOPEl va €Xoupe uBUYPAULES,
KUKALKEG 1] KOUTTUAOYPOUUEG KIVAOELG.

TL €lvol TO CWHATLO | CNUELAKO QVTIKEIMEVO;

JWUATLO 1} ONUELOKO AVTIKEIEVO OVOUATIETAL TO CWHA TIOU £XEL OLOHLAVTEC
Sl00TAoELC O0g OXEON HE ToV YUPW XWPO.
H TpoxL& £vOC onUeLakol QVTIKELMEVOU ELvaL CUVEXNG YPAULUN.

T eival oL e§lowoelg kKivnong;

E€lowoelg kivnong ovopalovialL oL CUVOPTACELS Tou Teplypadouv TNV
Klvnon evog onuEeLOKOU OVTLKELUEVOU.

H kivnon oe pila euBela nepypadetal pe pia e€lowon kivnong X = X(t), evw
n kivnon oto eninedo pe §vo eflowoelg, X = X(t) kary = y(t).

O e€lowoelg kivnong pag BonBolv va Bpiokoupe tn B£on Tou KvnToU KAOe
XPOVLKNA OTLYUA.

TL gvwoolpe Aéyovtag OTL N Kivnon €vOg ONUELOKOU QVTLKELMEVOU Eivou
OXETIKR;

Aéyovtag OTL n Kivnon €vOg ONUELOKOU OVTLKELLEVOU Elval OXETIKA,
EVOOUUE OTL meplypddetal pe SladopeTikég eflowoelg kol Slaypdodel
Sladopetikn TpoxLd, otav arlaloupe To cuotnua avadopds. Apa n kivnon
Sev umopel va meplypadel, mapd povo we mpog Eva cUoTnUo avadopdac.

‘Eva mapadelypa mou amodelkvUeL OTL N Kivhon elval oxetTikn, ival n mepi-
TITWOon Tou ¢avoplol oTo gUNPOC HEPOG Tou TtodnAdtou. O mModnAATNG To
BA£mel akivnto, evw o apatnpntic oto £8adog to PAEMEL va KLVelTal Kol va
Slaypadel kamoLa TpoxLA.
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15.

16.

17.

Nota guBsia ovopAloUE TPOCAVATOALOHEVN;

MpooavatoAiouévn ovopdletal n eubeio otnv omola €xoupe oploel
aubBaipeta wg BTk pia amo tig SUVo Suvateg KateuBUVOELG TAVW O’ AUTAV.

Av oplooupe €éva onpeio O Tng euBeiag wg apyn Kal Eva PNKo¢ wg povada
UNKog, TOTE N MpooavaTtoAlouEvn euBela, Bewpeital afovag.

Nw¢ npocdlopifoupe tn Béon EvOG ONUELOKOU OVTLKELMEVOU TIAVW OFE Mia
€vBeio;

MNavw ot pila eubeio AB pmopolpe va kwvnBoupue eite and 1o A wg 10 B,
elte avtiBeta.

To mou Pploketal £va ONUELOKO avtikeipevo M mavw o pio eguBeia,
TPoodLoplleTal Amod TNV CUVIETOYHEVN TOU QVTIKEIMEVOU. H ocuvteTayuévn
Ut ovopaletal Y€on TOU QVTIKELUEVOU KOl GUBOAILETOL LE TO YPAUUA X.

To X elval Betikd dtav To avil-
kelpevo Bpioketal os onueio tou
Betikol nuuagova Kol apvntiko,
otav Bploketal os onpeio Tou apvnTikoU nuLaéova.

0 a€ovag X’ OX elval to ovotnpa avadopdg yla To onpeio M.

(0] M

Nw¢ opifoupe TNV O£0n £VOC ONUELAKOU OVTIKELUEVOU OTO £MIiNESO;

y YMoBETOUE OTL TO CNUELAKO OVTLKE(UEVO
) M Bpioketat otny i6la eninedn emudavela.

Mo va mpoodlopiooupe to oL Pploketal,
Bewpolpe w¢ ovotnua avadopds Svo
agoveg, X’Ox kat y’Oy, kaBetoug petTagy
x' =x TOUG, LE Kown apxn to onueio O. Amo to

onueio mou PBpiloketar o M Ppépvoupe
' KaBeteg otoug U0 dAfoveg, TOU TOUG
y tépvouv ota onpeia IT kot P.

H ouvtetaypévn X Tou onueiou IT (tetpunuévn tou M) kat n ouvtetaypevn y
tou P (tetaypévn tou M), eivat ol cuvtetaypéveg tou M oto clotnpa afovwy
xOy.

Apa, n Bféon tou onuelakol avilkewévou M mpoodilopiletol amd dvo
OUVTETAYHEVEG X KaL Y Kot ypddoupe M(X, y).

OL Vo afoveg X’Ox kat y’Oy, amotehouv €va 0pBoywvio “"KapTECLAVO”
ocuotnua avadopdag XOy.

Ol CUVTETOYUEVEG X KoL Y OVOUALOVTAL KAPTEOLAVEG.
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Kedalawo 1.1

18. Mwg opileTal n XPOVLKN SLAPKELA KO TLWG N XPOVLKI OTLYUR;

19.

20.

Nwg ocupBoAilovtan;

H xpovikn OSidpketa pog mAnpodopel yia to Xpovo mou “Stapkel” €va
YEyovog
M.x.: H xpovikn Sldpkela Tou poabipartog sival 1 wpa, evw Tou modoodatpl-
koL aywva 90 Aemta.

H xpovikr) otiyuny Sev £xel Sldpkela. Xopaktnpiletal amo évav aplbuo,
mBavov tnv €vdelén evoc poloylol 1 XPOVOUETPOU, TIOU Hag Oeiyxvel tnv
XPOVIKI SLAPKELO OVAUESO OE QUTHV KOL TNV XPOVLKN OTLyur mou aubaipeta
oploape wg apxn LETPNONC TOU XPOVOU.

M.x.: Av moUpe mwg to padnua €ekwva otig 8:00 T.|., UTTOVOOUUE OTL £XEL
mapeUPANOel xpoviky SlAPKEID 8 WPWV, OO TNV XPOVLKH OTLYUN
LLECAVUXTA, TIOU CUUPWVNOOUE va elval n apxr TwWV XpOVwv.

H povada pétpnong tou xpovou oto S.1. eivat to 1 Ssutepdhento (18).

AM\EC HOVASEG LETPNONC TOU XPOVOU elval: 1 Aemto: Imin = 60s
1 wpa: 1h = 60min
= 3600s

Nw¢ opileTol N LETATOMILON EVOG OVTIKELLEVOU AVAECA O 2 ChMELQ;

H petatomnion avadEPeTal 0 GNUELAKO AVIIKELMEVO, TTOU aAAGleL Béon amd
T0 A wgto B.

Maplotavetal pe éva Slavuopa mou EeKva
omod A kot KatoAnyel oto B. Xapoaktnpiletal: [\

o. oo To METPO TNG, TOU Elval (oo pe tnv A B

andéotacn twv SUo Bécswv Kal

B. amo tnv katevBuvon TNG.

H petatomnion efaptatal povo and tnv anootacn twv onueiwv A kal B kat
OXL Ao TO MAKOG TNG TPOXLAG TOU KlvNToU TIOU EVWVEL Ta 2 onUELa.

Nwg o opiletal n B£on evog Kivntol MAvVwW o€ Evav afova;

O¢on evoC oNUELOKOU QVTLIKELLEVOU OF
afova Kal O [0 CUYKEKPLUEVN XPOVLKN 0 My
OTLyUn, ovouAZeTal To SLAVUCHO TIOU €XEL AL
wg apxn to onpeio O Tou afova Kal TEAOG
TO ONUELOKO OVTLKEIUEVO.

2MOYAAXTHPIO M.E. 13
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21.

22.

©éon TOou OnNUELOKOU OVTIKELWEVOU TIoU PBpiloketal oto onueio M; tou
aéova, ovopaletal to Stavuopa OM;.

H Bfon avadEépetal og ONUELOKO QVTIKELUEVO, 08 GA€ova KOL OE GUYKEKPL-
UEVN XPOVLIKN OTLYUN. H TLUH TNG CUUTITTEL LE TNV CUVIETAYUEVH TOU GNUELOU
oto omoilo Pploketal to avtikeipevo. Eival Betikr, OtavV TO QVIIKEIEVO
Bploketal otov BeTikd nuLatova...

Nw¢ oplleTol N LETATOMION EVOG OVTLKELLEVOU TTAVW O pia evBeiay;

H petatdmion evog onUeLOKOU QVILKEWWEVOU TIOU Klveitol oe afova, oe
oplLOpEVN Xpovikn Sldpkela, €lval To Slavuopa mou Eekvd amd TO apPXLKO
onUeilo Kot KataAnyeL oto TeAKO onpeio kivnong tou.

Ma petakivnon kvntou amod to onpeio M; wg 1o onueio My, n yetatonion
TIOPLOTAVETAL Ao To Stavuopa M;M,.

AV X; KOL X, N OPXLKNA KaL N TEAKN) BECN TOU QVTIKELUEVOU, TOTE:

MM, :;Z_Z X1
H twun tng oupPoliletal cuvnbwg pe
} . o M, M2
AX (AX =X, — X1) kot €lval Betikn) étay T T T

TO QVTIKEIUEVO KLVeiTal Ttpog TV BeTIkA
kateVBuvon tou afova.

Ze TL Slad£POUV N HETATOMLON KOl TO SLACTN A TTOU SLavUEL £va KLVNTO;
Ie nola nepintwon tavtifovra;

To Sdotnua eival povouetpo peyeboc. Zuvnbwg oupBoAiletal pe S. Mag
Selyvel TO PUNKOG TNG TPOXLAG TIoU €XEL SLAVUCEL TO ONUELOKO OVTLKELIEVO OF
KAToLa xpovikn Slapkela At.

H petatdmion sival Stavuopatikd péyebog. Tuvibwe cupPoliletal pe X .
Mag Seiyvel tTnv amdotaon Tou TeAkoU amod To apxlko onpelo kivnong tou
OVTLKELUEVOU.

Ma éva Kwnto Tou UeTakwvnonke anod to )

A oto B akohouBwvtag tnv tpoxtd (1) tou

OXNMOTOG, To SlAoTnua €ival To PAKOG TNG A .
TPOXLAG (1), EVW n LETATOMLON TOPLOTAVE- ()

Tol pe to Slavuoua (2).

Y€ YEVIKEC YPOUUUEG, TO UETPO TNG UETOTOMIONG €lval HIKPOTEPO amod TO
Stdotnua mou Slavuel to Kvnto. OuL U0 TIHEG TOUG CUUTUTTOUV OTNV
guBUypappn kivnon pe otabepn dpopa.

14
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23. Nwg opilovtat n péon ToxUTNTA KoL N HECN SLOVUGHOTIKN TOXUTNTA £VOG
Klvntou;

H uéon tayutnta evog kivntol elval To HOVOUETPO
uéyeBog mou opiletal anod Tnv oxéon:

As

omou: As: To dlaotnpa mou Stavuet v=—
TO KLVNTO o€ Xpovo At At

H uéon Stavuouartikn toxutnta evog Kivntol ival to Ax
Slavuopatikd péyebog pe PETPO TO MNAIKO TOU HETPOU v, = Xt

TNG LETATOMLONG OE XpOvo At Ttpog To XpOvo auTo:

H katevBuvon tng pEong SLAVUCHATIKAG TOXUTNTOC GUUTIIMTEL UE QUTH TNG
METATOMLONG.

Av TO KLVNTO petaromiletal otov Gfova X amod tnv apxlkn B€éon X; otnv
TEALKA Xp, TOTE N aAyeBPLKN TLUN TG HEONC SLAVUOUOTIKAG TaxUTNTAS ivat:

AX X, =X,
UIJ = —=
At ot -t
Elvat Betikn 6tav to Kvnto petatomniletal mpog tnv BTk kateuBuvon Tou

aéova OX.
H povada pétpnong tng taxutntog oto S.l. sivat to 1m/s.
AMAN povado pétpnonc sivat to 1km/h.

24. Mota kivnon ovopdfoupe suBUypapupn oplaln;
EuBuypapun opaAn elvat n Kivnon evog avTIKELLEVOU Ue otabepn TaxuTnTa
KOTA LETPO Kal katewBuvon.
25. Na anodsy0¢ei n e§iowon Kivnong otnv euBUypapn opadn Kivnon.

‘Eotw OTL TNV ap)LKA XPOoVLKN otyun t, To Klvnto Bpioketal otnv B€on X, Kat
TNV XPOVLKNA oTyun t otnv Bon X.

ATIO TOV 0pLOPO TNG TAXUTNTAG EXOULE.
_ & - p=2"% o X=X, =v(t-t,)

At t—t,
Qswpwvtag X, = 0 kat t, = 0, kataAnyou e otnv e€lowon kivnong: X = ut.

L
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26.

27.

28.

Na yivouv ta Siaypdppota tayxutntag — Xpovou & HETATONLoONG — XPOVoU
otnv guBlypappun opaAn Kivnon. Oswpeiote OtL TV Xpoviky otyur 0, To
Knto Bpioketal otnv B£on X, = 0 ko O0tL N aAyeBPKA T TNG TOXUTNTAS
Tou givan BeTkn.

v X X
X1

O——t o t o o t
H kAlon tng euBeiag oto Sldypappa LeTATOMIONG —

XPOVOU otnVv guBUypappun opaAn kivnon pag Sivel to e =
METPO TNE TaXUTNTAG TOU KLVNTOU.

L
tl

MNw¢ UMOPOUKE VA UTTOAOYIOOULE TNV LETATOMLON €VOG KIvnToU AX amo to
Siaypappa taxvtnTag — XpOvou;

‘Eval ONUELOKO QVTIKEIPUEVO eKTEAEL EUBUYPOUUN
OMOAn Kivnon pe taxvtnta v, €ni xpovo At kot
petartomiletal katd: AX =v, At. H petatomnon tou
elval {on pe to guPadov mou TepLKAElETAL OTO Ax
Slaypappa TaxuTNTag — XpOvou avdpeoa otnv v t
guBela MOU TAPLOTAVEL TNV TAXUTNTA KAl TOV
aova tou Xpovou.

To mapamdvw cupmépacpa pmopsi va yevikeuBel yia omoladnmote aA\n
kivnon.

Nw¢ opiletal n otwypaia toxlTnTa €vOG Kvntol; Ze Mol TEPIMTWON
CUMMITTEL UE TNV HEoh TaXUTNTA TOU;

H otyplaia taxltnta evog onueLKOU AVTLIKELLEVOU OpileTal wg 0 puBUOG
MeTaBoANG TNG B€0NnC TOU KATA TNV OTLYUN €Kelvn. H T tng ival ion pe tnv
TLUA TIOU Telvel n péon ToxUTNTA Tou, OTAV N XPOVLKN OSLApKeLA HETPNONG
telvel oto pUndév.

Ta XaPAKTNPLOTIKA TNE TTAPATIAVW TAXUTNTAC ElvaL:

a. To pétpo, mou pag mAnpodopsei yla to mOco ypriyopa KLVE(TAL TO avTL-

Kelpevo ekeivn v otyun.
B. Tnv katevBuveon, ou pag MAnpodopel yLo To POG Ta oL MNYALVEL TO
OVTLKELUEVO EKELVN TNV OTLYUN).

H otwyplaio tax0tnta eVvOg KIvNToU, GUUTIITEL HE TNV HECN TaXUTNTA, OTNV

guBlypapun opoAn kivnon.

16
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29.

30.

31.

Nwg opiletaL n péon emtayuvon £vOog Kwntol otc Mict MeTaBaAAOpevn
Kivnon;

H péon emtayuvon evog Kwntou a, oplletal wg to AS
ninAiko tTng peTaBoAng TNG TaxUTNTAG Tou AV o€ Xpdvo o= A

At, mpog To XpOVo AUTO:
H povada pétpnong tne péong emttdyuvonc eivatr to 1m/s® H katetBuvor
TNG CUMTITTEL ME TNV KateVBuveon TG HeTaBoARC T TaxUtnTag AV .
Av TO avtikelpevo Klveital o agova Kol n TR TNG

- . . \ v, —V
TaXUTNTAG TOU HETABAANAETAL OO V; OE V, O€ XPOVo At, o= zAt !
TOTE n HEON EMITAYUVON TOU €ilvaL:

Y€ QUTAV TNV tepintwon: a

v

e Av n aAyeBpLKNA TN TNC TaXUTNTAC AuEAveTal, TOTE N
ETLTAXUVON 0 €XEL (Bla katevBuvaon pe Ty TaxlTnTaA.

e Av n aAyeBplki TLUA TNG TaXUTNTAC HELWVETAL, TOTE N EMLTAXUVON o EXEL
KateVBuvon avtiBetn anod autnv tng TaxUTNTAC.

MNotwa kivnon ovopdalouvpe EuBUYpappn opaAd petaBaAAOpEVh;
Z€ NMOLEG KATNYOPLEG TNV SLAKPIVOUE;

EuBuypopun opaAd petaBaAAopevn kivnon ovopdloupe KABe kivnon pe
otaBepn emtayuvon.
e Av n alyePplki TWA TNG TA)XUTNTAG OUEAVETOL o

(0. > 0) ToTE £XOULE OUAAQ ETILTAXUVOUEVN Kivnon. o

e Av n oAyeBplki TN TNG TOXUTNTOC HELWVETOL
(00 < 0) totE £XOUE OUAAQG ETILTAXUVOUEVN KIVNON LLE APVNTLKI ETULTAXUVON.
Nalawdtepa, avédepav TN Kivnon autr wg opaAd “srmPpaduvopevn”.

Na anodsyfouv oL 6XECELG TNG TAXUTNTAG KAL TNG LETATOMIONG EVOG KLvN-
TOU O£ GUVAPTNON LE TOV XPOVO oTNV cuBUYypOpn OHAAQ ENITAXUVOLEVN
Kivnon kot va yivouv ta avtiotoiya diaypappora.

a. Tayutnta v:
‘Eotw OTL TNV XPOVLIKA OTLYUN T, TO KWvNTO £XEL ApXIKN TAXUTNTA V,, KAL TNV
XPOVLKN oTyun t €xetl TaxvtnTa v. TOTE:

A —
a="" = g=2"% v=y, +o(t-t,)
At t—t,
Qewpwvtag otLt, = 0, éxoupe: V=2, + ot

Av TO KLVNTO EeKLVA amod tnv npepia (v, = 0), tote Exoupe: v =a-t.
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Tayvutnta

B. Metatdmion X:
Qswpwvtag ot t, = 0, oxedialoupe yla TNV
Kivnon autn to Stdypappa taxutnTog — XPOvou.
ATIOSELKVUETOL OTL N METOTOMION TOU KLvntou
elval ton pe to epPado tou tpameliov ABrO.

| ,
15 Xpovog

o TR

(v, +V)t (v, +v, +at)t
2 2
AV T0 KWNTO EEKWVE amd TV Npepiia, TOTE v, = 0 omdTe, X = Y- a-t?

X=E=

1
X=v t+=at’
2

Inueiwon: Av n katevBuvon g emtdyuvong elval avtiBetn amd autAv g
Taxutntag, tote a <0 kat o = — |o|, OmMOTE Ol MAPATAVW OXEOELG
pmopouv va ypadouv:

v=v, +|oft  Ka X=1)0'[+%|0L|t2

Inueiwon: H kAion tng subBsiag oto Saypappa taxlTNTAG — XPOVOU OTNV
OUOAQ emLTaxUVOUEVN Kivnon pag SLVeL TO HETPO TNG EMLTAXUVONG.

1
snueiwon: Evag 2° Tpomog andSelEng tng oxéong X = u,t +§|oc|t2 elvau:

‘Eotw OtL yio t = 0 to Kvnto €ixe apyikr TaxUTNTA v, KOL LETA Ao

XpOvo t £xel amoktroel TaxUTNTA LoN UE V.

H péon tou toxUTnta otnv OMaAQ EMLTAXUVOUEVN Kivnon umopetl
Y +VL

" 2

Apa n LETATOMLON TOU €lval lon He TNV petatdmnion mou Ba eixe, av

KwvoUuTav emti xpovo t pe ToxvTnTa ion HE V.

Apa:

va 600¢l kot and tnv oxéon: V)

x=ut = OtV Lotvraty 2v,, 1o
' 2 2 2 2

1
= X=vyt+=-at?

32. Nwg e§akplPwVoOUpE OTL Hia apXkA Kivnon Xxwpeic apxikn taxvtnta sival
OMOAQ EMUTOYUVOLEVN;

EA€yXoUE av Ol LETATOTIOELG TOU KLVNTOU €lval avAAOYEC TOU TETPAYWVOU
TOU XpOVOU TNG Kivnong tou.
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Kedalawo 1.1

Mpodépata povadwv tov cvotyuatog S.1.

npoBepa ovopa Sduvaun

Y Yiotta 10*
Z Zeta 10
E Exa 10*®
P Peta 10"

MoAAamAdoia T Tera 1022
G Giga 10°
M Mega 10°
k kilo 10°

E&W, n povdda elvar okétn, xwpic mpodepa - 10° =1

c centi 102
m mili 10°
VI micro 10°®
n nano 10°

Yrno-moAanAdola .
p pico 10
f femto 10"
a atto 10"
z zepto 10

Xpnopot THmot

EuBUypoppn opaAn Kivnon:

Ax v: TaxvTnTA
v=— |, AX=v-1 omou:  AX: petatomion
At L e
At: xpovikn dlapkela

EuBUypoppn opaAd emItayuvopevn Kivnon:
Av

o= , v=y, +a-t
At

Omou:

Ax=oo~t+%oc~t2

: ETUTAYUVON
Vo:
: TeALKN TouTNTO
AX:
: XPOVIKN SlapKela

opXLKN ToxuTNTA

HETATOMION

2MOYAAXTHPIO M.E.
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Alaypappota 6TiG eVOVYPUAUNES KLVI)GELS

Akivnto cwpa:
a (V] X

o | X
U] Xo-/
t t
a=0
o ju | X
X,
t t
a=0 i
U]
OpaAG eERLITAXUVOEVN Kivhon
o v | X
Uo-/
t t
o \U | X
U,
t t
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A.

r.

YTOAOYLONOL QUOIKWV HEYEOWV Ao Siaypapupata

YMoAoylopog TaxUTNTAC oo To SLAYPOLLA LETATOTILONG — XPOVOU.

X
Taxutnta = epantopévn ywviag 6
v =¢gpb

YMOAOYLOUOC LETATOMLONG OO TO SLAYPOUUA TOXUTNTAC — XPOVOU

U
petatornion = epupadov
X =E

m
|

—_—]
-
-

YroAoylopdcg emitdyuvong amno to Siaypappa taxltnTag — xpovou

U
EMITA)UVON = epamrtopévn ywviog 0
o =¢geb

D
| A
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EPQTHXEIYX - TIPOBAHMATA

METATOIIIXH

Epwrtroeig

1.1 O YI\lOMETPNTAC EVOC QUTOKIVATOU, LETPAL:

o. TNV HETOTONMLON ToU.
B. TO UAKOC TNG TPOXLAC TOU.

1.2 O Aemrtobeiktng evog pohoylol €xel punkog R. Na avtiotolyiosete cwotd TIg

TIOPOAKATW XPOVIKEG SLAPKELEC, LIE TIC LETATOTILOELG TOU GKPOU.

a. kivnon eni pon wpa > 0
B. kivnon eni pia wpa ii. 2R
- Kwnon ert pa wp iii. 27R
1.3 Ouapyaiot EAAnveg miotevav ntwg n 'n Sev kiveltal apou:
a. Kwouvtal pall tng kat oL avOpwrmoL mapatnpnTeEG.
B. Kweital moAu apyd wg nmpog tov HAlo.
y. Neplotpédetal MOAU ypriyopa yUpw Ao TOV EAUTO TNG.
MpoBAnuata

1.4 O £volko¢ plog moAukatolkiog Bploketal otnv Kevipikr elcodo. Adol

1.5

1.6

niepratd 6m, pnaivel oto acavoép kat aveBaivel otov 2° 6podo, og VYOG
8m ard 1o 1ooyeLo. Na UTIOAOYLOTEL TO HETPO TNG GUVOALKAG LETATOTILONG.
(Am: 10m )

O Aentobeiktng evog poloylou, €xel unkog 1ecm. No uTtoAoyLOTEL N LETATOTIL-
On TOU AKPOU TOU:
o. HETA amod Kivnon HLong wpag. Y. LETA amo kivnon piag wpag.
B. peta and kivnon 15 Aemtwy 6. peta amd kivnon 20 Asmtwv.
(Am:a.2cm 8.0 y. ~/2cm 6. +3cm)

AVO KWNTA A Kat B €xouv ELOWOELS Kivnong Xa = t2 kat X = 5t + 6 (oe m).
a. Xe mold onueio Ba Pploketal to A KLvnTo o€ Xpovo 1s;
B. Mola xpovikn otiyun to B kvnto Ba Bploketal otn B£on Xg = 16m;
y. Mold xpovikr otyun ta dUo kivntd Ba Bpiokovtal otnv idla B6€on;
(Am:a. Im B.2s y.6s)

22
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EYOYTPAMMH OMAAH KINHXH
Epwrtrioeig

2.1 Mo amd TG TMOPAKATW €ElOWOELS €ival duvatdv vo ovtloTtolxel o
g€uBUYpOUUN OHaAN Kivnon;
a. Xx=5-3t B. x =2t V. X=—6t2+1

2.2 H uBlypoppun Kivnon evog OXNUATOG TEPLYPAdETOL QMO TA TOPOKATW
otadia:

I. Nowd amd T mapaKATw MTPOTACELS Elval owoth; \u
o. To Oxnua Kiveital suBlypoupa opald oto
TIPWTO OTASLO EVW OTN CUVEXELD OTOLATA. (1)

B. To oxnua Kiveital guBuypappa OpaAd OTO ' (2)
TPWTO KOl OTO TPito otddlo, evw oto SeUtepPo | l
elvat akivnro. E o

y. H ouvolwkn kivnon givatl euBuypappn opan. '

II. Na oavtiotolyioste ocwotd ta otadla ™G Kivnong HE TG avVTIOTOLKEC
METATOTOELG.

i. OgTKN PETATOMLON
ii. Apvntikn petatdémon
iii. Mnbéevikn petatonon

a. MNpwto otddlo
B. AegUtepo otadlo

II1. Nowo amd ta mapokdtw Staypaupotra B€ong — xpdvou aviloTolxel oto
SLAYPOLO TAXUTNTOC — XPOVOU YLA TO KLVNTO;

N () X (B) X (v

| ~+
| ~+
-

2.3 Timoplotavel to epfadov E tou oxAuartog yla éva

UALKO onueio mou ektelel suBlypappn opaldn pv
Kivnon;

a. Tnv xpovikn dLapkela kivnong ]

B. Tnv GUVOALKN UETATOTILON E t
Y. Tnv péon taxvtnta T e
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2.4 Na avtiotolyioete owotd TG TaXUTNTEG TNG APLOTEPNG OTAANG LLE TLG TOXUTN-

TG TNG SeLac.
. 72km/h 1. 1000 mfs
. ii. 10 m/s
B. 60 km/min
iii. 20 m/s
y. 4 km/s .
5. 36 km/h iv. 800 m/s
) v. 4000 m/s
2.5 H euBlypaupn kivnon evog ocwpatog TeplypAdeTol omd TO TAPAKATW
Slaypappa B€ong — xpovou.
r , , ’ 35 |- - - - - - - - —
I. & molo and ta mopandvw otadia, n Kivnon 39l o - ______
TOU OWUATOC ival eUBUYPAUN OUOAD; 20
a. 0-2s | | 1
B. 2-4s N ' t(s)
v. 4-6s RN a 6
II. Na kdvete tnv ocwotn avtiotoixton petafd Twv otadiwv kivnong tng
0pLOTEPAC OTAANG KOl TWV AAYERPLKWV TIHWV TWV HECWV TOUG TAXUTATWY
™¢ 6e€lac.
o 025 I 10/3 m/s
ii. 10m/s
B. 2-4s
4_6s iii. 5m/s
g' OUVOALKA Kivno fv. —20/3 m/s
) f Kvnon v. -5m/s
I11. Nowo amo ta mapakdtw SlaypApPaTA TAXUTNTAG — XPOVOU ELVOL CWOTO yLa
TNV Klvnon auty;
W v v
! t t t
() 7 (B) (v)
IV. To cuVvOALKO UNKOG TNG TPOXLAC TTOU SLEVUCE TO CWHA glvat:
a. 20m B. 30m y. 35m 6. 50m

2.6 Mia kivnon eivat euBuypappun opaln otav:
o. To HETPO TNG TAXUTNTOC TOU KLVNTOU MOPOUEVEL OTABEPO.
B. To p€tpo Kkal n katevBuvon TNG TaXUTNTAG TOU KWNTOU TOPOUEVOUV
otaBepa.
y. To KlvnTo o€ looug xpovoucg Slavuel ioa Slaotripata.
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MpoBAnuatra

2.7

2.8

2.9

2.10

2.11

‘Eva Kivnto ektelel euBUypoppn opaAn kivnon Kal og xpovo 2S petatorile-
TaL KOTA 6m.
a. Na urmoAoyLotel To PETPO TNG TaXUTNTAG TOU.
B. Na utoAoyLoTEL TO LETPO TNG LETOTOTILONG TOU OTa EMOMEVA 5S.
(Am: a. 3m/s 8.15m)

ATO éva onuelo plag suBuypapung Aewdopou mepvolv tauvtdxpova Suo
avtokivnta, Kwoupevo pe otabepeg toxUtnteg pétpwv vy = 108km/h kat
v, = 126 km/h tn¢ idtag katevBuvong.
a. Nooa km Ba Stavuoel to mpwto avtokivnto og 20min;
B. Mooo Ba améyouv ta U0 autokivnTa ekeivn tn oTLyun;
( Art: ae. 36km 8. 6km )

JNUELAKO QVTIKELPEVO KIvoUevo suBUypappa opoAd Slavuel ota mpwta 4s
™G kivnong tou 6m.
o. Na UTTOAOYLOTEL N LETATOTLOT) TOU OTA MPWTA 7S TNG Kivnong.
B. Na urtoAoyLoTel N PeTATOMLON TOU 0TO 7° SEUTEPOAETTO TNG Kivnong.
(Am: . 10,5m 8.1,5m)

AUO POVOUAXOL AKOUUTIWVTAG O €VAG TNV TAATN TOU oTov AAAO, EeKlvoUV va
KwvoUvtal ot euBeia tpoxld o oavtiBetec katesuBUVOEeL], pe TaXUTNTEC
HETPWV V1 = 3M/S Kat v, = 2m/s avtiotowya, emni 6S, ondte otapatoLVv ya vo
niupoPoAnocouv. Nooo anéxouv ekeivn TNV OTLYUN;

(Am: 30m)

To Staypappo Béong — xpdvou ylo éva avtl-
Kelpevo KwvoUpevo euBuypappo Kot OpaAd,
Slvetal oto oxnua.
a. Na uTtoAoyLOTEL TO HETPO TNG TAXUTNTAG TOU
Kal va ypaodei n e€lowon tng Klvnong Tou.
B. Mou Ba Bploketal TNV XPOVLKN OTLyun t = 6S;
(Am:a.2m/s , x=2t B8.12m)
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2.12 Amno6 onueio A evog guBU Spopou, tnv Xpovikn otiyun t =0, mepva éva

2.13

2.14

2.15

auTokivnto Kvoluevo guBlypappa opadd pe taxvtnta vy = 20m/s. Metd
and 2 SeutepOlenta, amd €va onuelo B tng idlag suBeiag, mepvad €va
SeUTEPO AUTOKIVNTO KIVOUREVO €UBUYpappa OpOAA TTIPOG TO A HE ToxUuTnTa
v, = 25m/s.
v )
T —  afime
A B

AV T QUTOKIVNTO CUVAVTWVTOL TV XPOVLIKN oty t = 6S, va urtoAoyloTel n
QmooTAcN TWV onUeiwv A kat B.

(Ar: 220m )

‘Eva onUELOKO AVTIKELPEVO eKTeAEL Ta MpwTa 2S, euBUYpan opaln Kivnon

pe TaxvtnTa pEtpou 4m/s, ta emopeva 25 NPeUEL Kot oto emopeva 35 KvVeitat
eniong suBuypaupa opoAd, pe taxvtnta pétpou 1m/s, aAAd avtiBetng
KateVBuvonG. Oswpelote OTL OTA MPWTA 2S N UETATOTNLON TOU KLVNToU £ival
Betkn kaw yia t = 0, n apxkr tou B€on ivat X, = 0.

o.. Na UTTOAOYLOTEL N CUVOALKI) LETATOTILON TOU KLvnToU.

B. Na umoAoylotei n péon toxUTNTA YLO TN CUVOALKN Kivnon.

y. Na yivel To Siaypappa toxuTnTog — XpOVou, yla TNV mapanavw Kivnon.

8. Na ylvel to Slaypappa HeTatdnong — xpOvou ylo TV Mopamavw Kivnon.

(Am:a.5m 6.5/7m/s)

Avo Spopelc mepvolv TauTo)XpOVA ATO TO (6L0 ONPELo Kal Kvouvtal euBu-
YPOUUO OpaAQ pE TaxUTNTEG METPWY V1 = 4M/S Kat vy = 5m/s, akohouBwvtag
v 6la Stadpopun prkoug 1000m.
a. Mola eival n xpovikn Stadpopd adleng oto Téppa TG SLadpopng Twv duo
aBAnTwy;
B. Molo Ba émpeme va eival To PNKog TG SLadPOUNG WOTE N XPOVLKN dla-
dopa va givat 120s;
(Am: a. 50s 8. 2400m )

AVo Spopeic mepvolv Tautoypova amd ta onuela A kot B, kKivoupevol
guBlypapupa opaAd o évag mMPog Ttov AAAov pe TaxUtnteg va = 8m/s
Kal vg = 12m/s, avtiotolxa. Av n apxilki toug amoctaon eivat AB =300m,
LETA oo TTdo0o XpOVvo Kal og toLa anoctach Oa cuvavtnBoly;

(Am: 15s , 120m amo to onueio A)
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2.16

2.17

2.18

2.19

2.20

AUO onuelaka avilkeipeva tnv xpovikn otyun t, = 0 Bpiokovtal ot B€oelg
Xo1 = 4M KAl Xgp = —2M KoL KlvoUvTal euBUypappa opaAd otov Gfova Twv X
npog ta el pe toxUTNTEG L, = 2M/S Kot v, = 5m/S avtiotola. Metd anod
TLOCO XPOVO Kal OE TIoLo onpeio Tou agova Ba cuvavtnBouy;

(Amt: 2s, 8m)

Av o Aemtodeiktng evog pohoylol £xel purkog 1cm, va untoAoylotel To YETpo
NG TOXUTNTAG TOU AKPOU Tou ot Stapkela 15 Asmtwv.

(A 219 -10%m)

O HLKPOC TOU OXAUOTOG, EVW

Kwveital guBlypappo opoAd !

pe taxvtnta v = 3m/s mpog ta & v
6e€1a, ektofelel €va UMOAAKL, e S -
To ormoio kieital emiong euBVypapua opaAd pe v, = 7m/s, cuykpoUetal
€NQOTIKA HE TOV TOlXO Kol €mMIOTPEPEL TPOC TA TOW HE TO Blo PETPO
Taxutntac.

0. Y€ TIOlo ONUE(0 0 HIKPOC Ba UIMOPECEL VOL TILAOEL TTAAL TO UITOAGKL;

B. Na tnv kivnon mou ektelel To pmoAdkl, va oxedSldoete to SLAypapUo

TayVTNTAC — XPOVOU.
H apyikn andotacn matdlov — toixou eivat S = 20m.

( Ar: a. 8m amé tov toixo )

Amo 1o onpeio O mepvoUV TAUTOXPOVA TNV XPOVLKN U,
otyun t, =0 Vo onuelakd avtikeipeva A kat B pe
TaXUTNTEG HETPWV Ly = 1M/S Kat vg =/3 m/s kwou- A
Heva eUBUYPAUUA OUAAA. w Us
a. Metd and ndoo xpévo n andotaon AB Ba eivar o+
8m;

B. Meta amno nooo xpodvo to eupado tou Tplywvou AOB sival 93 m?;
y. Av OA to Upog Tou AOB, pe oLa ToXUTATO KWVE(TAL TO ONUELD A;

(Ar: a. 4s 8. 3\/55 V. 3\/5 m/s )

O avBpwrog Tou oxAUatog Kiveital A
guBUYpaUUA OUOAG Ao TO onueio A
TPOC Ta SEELA LE TAXUTNTO V.

Na umoAoylotel n péon taxutnTa Tou
OWMOTOG M oTA MPWTA 28.

Eboapuoyry: h=8m, v, =3m/s.  J

L))

(Am: 1m/s)
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EYOYTPAMMH OMAAA EIIITAXYNOMENH KINHXEH

EpwTtrogLg

3.1

3.2

33

34

3.5

3.6

Moleg amo TIG MAPAKATW OXECELG €lval CwWOTEC otnv guBUypapun opaAd
ETUTAXUVOLEVN Kivnon;

a. vV=v,+at B. v = Yat?

y. X=vt 8. X =%at’

Not GUUITANPWOETE TA TTOPAKATW KEVA:

H emtdyuvon evog Kivntol o€ pio CUYKEKPLUEVN XPOVLKN OTLYUN EKPpAleL
TOV e ettt e e NG taxUTNTOC TOU KLlvntoU.
JupBOAlleTaLpe a=...... H povada pétpnong tngoto S.l. eivatto 1. ..

Na avtiotolyioete ta puOLKA HLEYEDN Ue TIG Hovadeg uETpnaong Toug oto S.1.

i. m
o X ii. km/h
B. « iii. m/s?
Y- L iv. km/s

v. m/s

‘Eva Kvntd ektehel opold mitayuvopevn kivnon pe apxkr taxvtnto 2m/s
ka emitdxuvon 4m/s. H tox0tnta tou petd and 3s sivat:

a. 12m/s B. 14m/s y. 16m/s
Na avTLoToLXloETE TIC EUBUYPAUEC KLVAOELS LE TIC EELOWOELSG Kivnong.
. , i. x=6t
o. akivnto cwua i % =6t
B. opohi i, x=6
Y. OMOAQ EMLTAXUVOUEVN iv. X =6t

l. N GUUTANPWOETE T YPAUUATO TIOU QVILOTOLYOUV yla Ta Slaypdppato
OTNV OMOAQ ETITAXUVOUEVN Kivhon.

i. erutdyuvon — xpovog. . . .
ii. Taxvtnta —xpovog. . ..

iii. B¢on—ypodvog.... o B y

I1. e molo amd auTa, To KLYNTO €XEL olyoupa apXLkn TaxVTNTO;
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3.7 O puBbuog petafoAnc Tng TaxuTNTAC VOGS Klvntou eivats ... ...

a. m B. m/s y. m/s? 5.5
3.8 . ¥ mowo xpovikd otddlo to KwnTo eKkTeAEl v(m/s)
OMOAQ ETUTAXUVOLLEVN KivNnon;
a. 0—2s 5
B. 2—-4s
y. 4—6s o

Il. Nowa eival n aAyePpikn TR TNG EMTAXUVONG g |
yla To otadio 4 — 6s;

a. 5m/s? B. —5m/s’ V. 2,5m/s? 8. —2,5m/s?
1. NolEg XPOVIKEG OTLYHEG N TaXUTNTA TOU KLYNTOU elval Undéy;

a. 0 kal 6s B. O kaw4s y. 0 ko 58 6. 1 kaLbs
IV. H petatomnion tou Kvntou ota npwta 3S eivalt:

a. bm B. 10m y. 15m

3.9 No CUUTANPWOETE TA KEVA |LE TO CWOTO YPAUUAL.
a v a=0 v=0 a v

-— - — D —e U —

(a) (B) (v) (6)

i. euBUYpapN EMITAXUVOUEVN Kivhon . . ..

ii. euBLYpapun emtaXUVOUEVN Kivnon UE apvnTIKr erutdyuvan. . . .
iii. euBVypauun opof kivnon . ...
iv. euBUypappn emLtayUVOUEVN Kivnon Xwpig apxikn toxvTnta . . . .

3.10 ‘Eva autokivnto mepva anod tnv aplotepn B€on e tnv taxltnta mou daive-
TOL OTO OXAUa. H Tayutntd Tou otn e€Ld B£on €xeL pHéTpo:

40m/s L

o. 40m/s B. 30m/s y. 55m/s

3.11 To autokivnTo gvog o6nyou, apXLKA OTOUATNUEVO O £val KOKKLVO davapl,

€ekva, kwveltat emtt 100m Kol OTAUATA OTO EMOUEVO KOKKLVO davapt.
U v L L1]

t : S I

(a) (B) (v) (8)
a. Molo amnd ta Staypappoata Seixvel tnv kivnon tou odnyou; .. ..
B. Moo amod ta Staypappata UTToKPUTITEL ToV OB EVOC ATUXAUATOG; . . . .
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hu(m/s)

3.12 Avo Spopeic kwvouvtal o€ eUBUYpAUUN TPOXLA. B

O A dpopéag ota npwrta t; S Stavuel 600mM kat o
Spopéag B, 400m. ]
To Siaypappa taxlTnTOG — XPOVOU yla Toug Suo ]
Opopeig bivetal oto oxnua.

(o) T
l. Notog and Toug 8U0 SPOLELC £XEL TNV LEYOAUTEPN EMLTAXUVON;
a. O Spopcac A B. O &popéag B

I1. To ypaupookloopévo eppadov sivat:
a. 200m B. 400m y. 600m 6. 1000m

I11. AdoU ot Spopeic £xouv SLapoPETLK EMLTAYUVON, YLOTL TNV XPOVIKH OTLYUN

t; €xouv Taxvtnta loou pétpou;

3.13 O 06nyd¢g evOC QUTOKLVATOU TIou Kveital pe otabepn toxvtnta v = 72km/h

avtidapPavetal oe amnootacn 50m éva akAovnto eumnodlo omdte MaATd
dbpévo Sivovtac oto autokivnto emBpdduvon pétpou 5m/s’. Av 0 xpdvoc
avtidpaon tou eivat t,, = 0,2s:

l. Noca pétpa SlavieL To AUTOKIVNTO PEXPL VA TTATAROEL 0 08NYOG PpEVo;
a. 4m B. 8m y. 12m

Il. & méoo Xpdvo OTAPATNOE TO QUTOKIVNTO amd Tn OTLYUH TIoU 0 06Nnyog
natnoe ¢dpivo;

a. 2s B. 4s y. 6s

I1l. Nooa pétpa ixvog adnoe to dpevaplopa;
a. 20m B. 40m y. 50m

1V. e mola andotoon amnod To EUnodLo oTAPATNOE TO AUToKivNTo;
a. 6m B. 8m y. 2m

V. Nowo amd ta 6uthava ¢ ¢ “

SlLaypAappOTa TTOPLOTAVEL
owota TNV Kivnon tou
OQLUTOKLVNTOU;

(a) (B) (v)
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VI. Moo oamd ta Sutdavd v v
SlaypAUUOTO TTAPLOTAVEL
owotad TNV Kivnon Ttou
OQLUTOKLVNTOU; t t t

(a) (B) (v)

3.14 To Saypoppa BEong — xpovou yla
€VOl ONUELAKO avTikeipevo Sivetatl

oto SutAavo oxnua: 30

l. AVTLOTOLXIOTE T MOPAKATW XPOVIKA OTASLA UE TA £(6N TWV KIVAOEWV.

a. 0-2s i. okivnto cwpa

B. 2—-4s ii. guBULYpapun opaAn

y. 4-6s iii. euBUypapun opaAd emtoyUVOUEVN
Il. H péon toyutnta Tou KWvntou ota mpwta 4s ivat . . . . . m/s
lll. H péon taxutnta Tou Kvntou ota mpwrta 6S ivat . . . . . m/s
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MpoBAnuara

3.15

3.16

3.17

3.18

3.19

3.20

3.21

Eva. ONUELOKO OVTIKEIPLEVO €KTEAElL guBUYpapPn OUOAA ETITAYUVOUEVN

Kivnon xwplg apxtkr TaxvTtnTa pe emtdyuvon pétpou o = 2,5m/s%
No urtoAoylotoUv N ToxUTNTA KAl N LETATOMLON TOU UETA aro 4S.
(Am: 10m/s , 20m)

‘Eva Kvnto ekteAel suBUYpaUUn OUOAG EMITAXUVOUEVN Kivnon UE apxikn

Taxutnta v, = 2m/s.
ao. Meta amnoé noco xpovo Ba £XEL LETATOMLOTEL KaTA 6M;
B. Mola Ba eival tote n TaAXUTNTA TOU;
(Am: 1s, 7m/s)

MIKPO QVTIKEIUEVO €KTEAEL OMAAA  EMITOXUVOUEVN Kivnon HE apxLKA
TaxuTNTa v, = 4M/s Kot emtduvon o = 2m/s’.
a. Metd amno noco xpovo n TaxUuTNTA Tou Ba TPUTAACLAOTEL;
B. MNola Ba givat N LETATOMLON TOU €KELVN TN OTLYUR;
(Ar:a.4s 6.7m/s)

‘Eva autokivnto £ekvd amo tnv npepia Kol ekteAel opoAd EMLTOXUVOUEVN

Klvnon. Av oto pwTo SEUTEPOAETTO TNG Kivnorg Tou, petotomileTal Kotd
1,5m, umoAoyiote TNV TaXUTNTA TOU KAl TNV UETATOTLON TOU TNV XPOVIKN
otyun t = 6s.

(Am: a. 18m/s , 54m)

O 06nyog tou potomodnAdtou mou Kiveital pe otabepn taxvtnta 15m/s to
ETUTAXUVEL OPOAQ KAl HETA artd 28, n taxUtnta tou sivot 19m/s.
Yrioloyiote tov puBud petofoAng Tng ToxUTNTOC KoL TNG LETATOTLONG TOU
OTO TEAOC TOU EMOUEVOU SEUTEPOAETTTOU.

(Am:a. 2m/s® , 21m/s )

‘Eva Kvnto ektelel euBUYpAPUN OMOAQ ETUTOXUVOUEVN KivNoN HE ETULTAYUV-

on o = 3m/s%. Otav petatoriotel Katd 64m, To PETPO TNG TaXUTNTEC Tou
glval 22m/s. Na utoAoyLoTEL TO HETPO TNG APXLKAC TOU ToXUTNTAC.
(Am: 10m/s)

‘Eval autokivnTto &gKva amo TNV npepia Kal Kiveltal os euBU Spopo opoAd

ETLTOXUVOLEVO, HE eTLTdyuvon a = 1m/s?.
a. Mola eival n petatdémnion Tou ota npwta 6S;
B. Nowa sival n petotdnior touv oto 6° SeutepOAENTO;
(Ar: a. 18m 8.5,5m)
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3.22 Eva OnNUELOKO OVTIKEIHEVO €KTEAEL suBUYpauUn OUAAA ETUITAXUVOUEVN

3.23

3.24

3.25

3.26

3.27

kKivnon otov dfova X, Kwvoupevo mpog ta 6efld, HE apxlkn TaxvuTnto
v, = 4m/s kau emtdyuvon o = 4m/s°.
o. Av TNV XpOVLKA OTLyMN KndEv, To KwNnto Bploketal otn Béon X, =—-6m,
Tiou Ba BplokeTal TNV XPoViKn oTyun t = 6S;
B. Mola xpovikn otiyun Ba Bploketal otn Béon undév tou aova X;
(Am:a.90m 8. 1s)

JKLEP KaTePaivel o KEKALUEVO eTiMedO EekvwvTag amd TNV nPepiol KlvoUue-
VOC pE emLTduvon o = 2m/s.
a. Metd amno noco xpovo Ba Stavuoel andotacn 64m;
B. Mola Ba sival TOTE N TOXUTNTA TOU;
(Am:a.8s 8.16m/s)

‘Eva autokivnto fekiva amd tnv npepia kal ektehel euBlypapun opoAd
ETUTOXUVOHEVN Kivnon e emwtduvon o =2m/s? ent 10s. Sta endpeva 10s
Klveital eublypappo opoAd.
a. Me mota toxutnTo Kiveital eudlypappo opoid;
. NMooa pétpa Slévuoe PEXPL va amokTnoeL otabepr) TaxUTNTO;
. Noéoa pétpa Slévuoe GUVOALKQ;
. Na urmtohoytotei n péon taxvTnNTA TOU.
. Mo T ouvoAwn tou kivnon, va yivouv Ta SlaypAappata EMTAXUVONG —
XpOvou, TaxuTNTag — XPOVou Kal B€ong xpovou.
(Am: a. 20m/s 6. 100m y. 300m é&. 15m/s)

m OO<

H euBlypapun kivnon evog onUELOKOU QVTLKELUEVOU
neplypadetal ano to Suthavo Staypappa TaxUuTNTAS
— xpovou. Na oxedldoste Ta avriotolya Staypappata
ETTAYUVONG — XPOVOU Kal PETATOMmIoNG — Xpovou. Tn
XPOVIKN oTlyun undev, To Kivnto Bpioketal otnv B£on

X, = 0.

Kvnto ekteAel €uBUypappn OMOAG ETUTAXUVOUEVN Kivnon HE opXLKN

TaxUTNTA v, KaL eMLTA)UVOn o. Otav PETATOMOTEL KaTd AX £XeL TaXUTNTA V.
. 2 2

Noa amobelyBet 6tLv” —v,” =20 AX.

Kwnto ektehel euBUypappn opald eniBpaduvopevn kivnon pe emPpaduvon
Hétpou 4m/s? kat apxwkr Taxutnta 10m/s.
a. Metd amno noco xpodvo Ba oTapaThoEL;
B. MNola Ba eival TOTE N PETATOMLON TOU;
(Am:a.15s 8.12,5m)
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3.28

3.29

3.30

3.31

3.32

Qoptnyd, Kivoupevo euBlypappa pe toxvutnta v, = 72km/h, apyilel va
emPBpaduvetal, OMOTE CTAUATA UETA ATIO 4S.
a. Na urmoAoylotel To PETPO TG eMBPAduvon Tou.
B. Nooca pétpa SLEvuoe ota MpwTta 2S;
y. Noéoa pétpa SLEvuoe GUVOALKQ;
8. MNooa pétpa dLévuoe oto tedeutaio SeutepOAeNTo;
(Am: a. 5m/s 8.30m y.40m é6.2,5m)

To Siaypappa taxlTNTAg — XPOVOU yla Thv
guBUypapun Kivnon evog onuelokoy avtl-
KELPEVOU SlveTalL 0TO OXNMO.

Na urtoAoyLOTEL N EMLTAXUVOT) TOU.
Na ypadei n e€iocwon T TaxUTNTAG TOU GE GUVAPTNON HE TO XPOVO.
Na ypadetl n e€lowon tng Kivnorg Tou o€ cuvAPTNON LLE TO XPOVO.
Ye mooa deutepoAenta Oa undevioTel n toxUTNTA TOU;
Mola elval n LETOTOMLON TOU oTa MpwTa 2S;
(Arm:a.-1m/s®> 8.0 =8-t y.x=8t— % 6.8s & 14m)

m o= ®R

Kvnto ektelel euBUYpappn OPAAQ ETUTOXUVOUEVN KIvNon LLE OpXLKT) TOXUTN-
TA D, KOL EMLTAXUVON 0 LEXPL TTOU oTOopATA. No oXeSLACETE yla TO KvnTO TO
Slaypoppa taxutntag xpovou. Me tn BonBelo autol Tou SlaypAppaTog vo
UTLOAOYLOETE TN YETATOMLON TOU.

(AT a. AX = v,2/20.)

O 06nyog evog autokvATtou mou Kiveltal pe taxutnta 108km/h BAémel Sima
TOU pLa Tivakiba tou tov £L60ToLEL OTL TO OVWTEPO OpLo TaxUTNTAC Eival Ta
72km/h. Apéowg otopatd va matd ykA{l omote TO QUTOKIVATO OImOKTA
apVNTWKN emutduvon o = —1m/s%
ao. Metd ano noéoa SsutepdAenta 0 0dnyoOC YiveTal Kot TTAAL VOULUOG;
B. Mooa pétpa Ba améxel ToTe and TNV Mvakida;
(Anm: a. 10s 8. 250m )

To ale€iodalpo YIAEKO eVOG AoTUVOUOU avaykalel To BAua mou nédtel o’
autd pe taxdtnTa v = 100m/s va kwnBei pe emBpdduvon o= 2,5-10°m/s>.
Moo mpémel va eival To €AAXLOTO TIAXOG TOU WOTE VA [NV TPOUMATLOTEL 0
0.OTUVOUOGC;

(Am: 2cm)
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3.33

3.34

3.35

3.36

3.37

AgporAdvo mpooyewwvetat pe taxvtnta 360km/h otov aegpodiddpopo. Me
TIOLOV €AAXLOTO puUBUO Ba MPETMEL VO HELWVETOL N TOXUTNTA TOU WOTE va
oTapatiosL He acdAAELQ, av TO HAKOG Tou agpodladpopou eival 1000m;

( Art: 5m/s’)

O 08nyog evoc autoklvAtou Tou Kuveital pe tayxvtnta 72km/h avti-
AapBavetal éva akhovnto eunodlo os andotaon 50m am’ autdv Kal motd
dpévo avaykalovtag To autokivnto va kwnbel pe emPpaduvon HETPOU
5m/s?. ‘Otav o 08nyodc Sev €xet Tiel aAkodA, éxet xpdvo avtidpaonc 0,25s. Av
yla KABe ToTApL UMUpPaC TIOU TIVEL AUEAVEL TOV XPOVO avTidpacr ¢ TOU Katd
0,1s, méoa motRpla UMUPAC EMLTPEMETAL Vo TILel wote va amodUyel To
atOxnue;

(Am: 2 notrpla )

To Stdypappa taxluTnTog — XPOVoU yla TV guBU- v(m/s)
VPQAUUN Kivnon evog cwpatog Svetal oTo oxnua.
o.. No UTTOAOYLOTEL N EMITAYUVGH TOU TLG XPOVLIKEG
oTyuEg 1s, 3s, 7s.
B. Na umoAoyLOTEL N UETATOTILON TOU TN XPOVLIKN t(s)
otyun t = 8s. 2 > 8
(Am:a. 3m/s’> , 0, —2m/s> 8.33m)

ATO KAmolo onueio evog suBuypappou Spouou Tiepvolv Tautoxpova SUo
avtokivnta pe iosg taxvtnteg v, = 60km/h, tng iSlag katevBuvong. To éva
and autd, ekelvn TN oty apxilel vo emaxVvetat pe o = 2m/s’, evi to
Seltepo Slatnpel TNV TaxuTNTA Tou otabepn.
a. Moéoo Ba amnéyouv Petd ano 4s;
B. Arntodei€te OtL n petal Toug andotacn elvatl aveEaptntn ™G V.
(Am: a. 16m )
Na oxedLACETE TO SLAYPAULA TOXUTNTAG — XPOVOU JoL(m/s*)
kaL Bong — xpOvou yla To Kvntod Tou omoiov 0 ¢
Slaypoppa emt@yuvong — xpovou Sivetal oto :
SumAavo oxnua. Tn XPOVik OTyun pndév, to :
I
I

Kvnto Bploketal otn Béon X, = 0 koL n apykn 3
Tou tayxutnta sivat 10m/s. Na umoloyioete tnv 3] '
HEGCTN TOXUTNTA TOU YL TO PWTA 78.

(Ar: 106/7 m/s)
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3.38 To dlaypappa TaxuTNTaC — XPOVOU yla €va KLvnTd o Ju(m/s)

3.39

3.40

341

3.42

euBeia TpoyLa Sivetal oto Suthavo oxriua.
a. Na umoAoylotel n emtayuvon kKot n tayxvtnto
TNV Xpovikn oty t = 1s. t;
, . \ — e t(s)
B. No urmoAoylotel n PETATOMION TOU KWVNTOU ThV 2 4 5\.
XpPoviKn oTlypn t = 3s. ] :
y. Mol XpoVvIKr OTLYUr N HETOTOMLON TOU KlvntoU yivetal péyiotn; Na
UTLOAOYLOTEL N LETATOTILON QUTH.
8. Mola Xpovikn oTyun t1 N OALKr) LETATOTLON TOU KvntoU elval undéy;
(Ar: a. 2m/s®> , 2m/s 6.8m y.6s, 16m 6. 10s)

44--

Kwnto €ekiva amo tnv npepla Kat Kveltal euBUypappa OUaAd EMITAYUVOLE-
va pe o = 1m/s?, uéxpt va amokTAoeL oTaBepr TaXUTNTA Vmax = 12M/s.
JTNV oUVEXELD ETBPASUVETAL KOL OTOUATA, 3S ATTO TNV OTLYLLI TIOU QIMEKTNOE
TNV Umax-

a. Enimooo xpovo emitayvvetal,

B. Mola gival n PETATOMLON TOU KATA TN SLAPKELA TNC EMITAXUVONG;

y. Moo eival to pétpo g emPBpaduvonc tou;

8. Ynoloyiote T ouvoAikr petatomnion.

(Am:a.12s 8.72m y. 4m/s* &.90m)

Amo 600 onpela A kat B evog euBu dpdpou mou amnéxouv petalt toug 150m
Eekvolv tautoxpova SUO KWNTA, €KTEAWVTOG €UBUYpAUUN OMOAA ETL-
TOXUVOUEVN Kivnon, e avtiBeteg kateuBUVOELG, HEXPL va cuvavtnBolv oe
€va onpeio mou amnéyel and to A 50m, petd amno xpovo 10s.
Na urtoAoylotoUV oL EMITaXUVOELS TwV SUO KVNTWYV, KABWE Kal oL ToXUTNTES
TOUG TNV OTLYUH TNG ouvAvVTNoNnC.

(Ar: o, =1m/s? , ag =2mis* , v, = 10m/s , vy = 20m/s )

AT ta akpa A kal B evog euBlypappou TuApatog pikoug 100m, Eekwvolv
TAUTOXPOVO. 2 KLVNTA Ttou KvoUvTal eUBUYpOUO OUAAG ETUTAXUVOUEVA, TO
éva Tpoc 0 GO pe emtoxUVoeLS ax = 0,5m/s? kat ag = 1,5m/s? avtiotouxa.
Metd amd moco xpovo Kal oe moon omdotacn and to onupeio A Ba
ouvavtnBouy;

(Am: 10s , 25m)

Avo Spopeic Twv 100m cuvaywvilovtal og €va ykpav — nipl otipou.
0 1% abANTAC €xel péylotn emutdyuvon 4m/s® kot péytotn toxUtnta 11mis.
Av 0 2°° aBAntA¢g £xel péylotn tayutnta 10,9m/s, va umoloylotel n péylotn
ETILTAXUVOI TOU WOTE VA TEPUATIOOUV TOUTOXPOVO.

(Am: 4,2m/s®)
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3.43

3.44

3.45

3.46

Ao éva onueio mou kaBetal akivntn pio Asomapdaln, mepva £vag Aayog
Kwvolpevog suBuypappo opald pe toxvtnta 16m/s. Meta amd 8s n
Aeomdpdaln apxileL va TOV KOTASLWKEL ETULTAXUVOHEV OMOAd, pE o = 8m/s%.
H péylotn toxutnta mou avarttvooel N Asomapdain sivat 115,2km/h.
a. Meta anod ndéoo XpOvo Kal o€ TIoLla anootach and To onpeio mou apyLlka
npepovoe, Ba mpoAdpel To Aayo;
B. Na oxedldaocete ta Slaypapparta taxltntag — Xpovou yla ta dvo {wa
otouc idloug d€ovec.
( Ar: a. 20s ano tn otiyun mou népaoce o Aayog , 320m )

Ao éva onueio mepvd €va Kwnto, KwoUpevo suBlypappo OUoAd e
taxvtnta v = 10m/s. Meta and 2S, and to iSlo onuelo, mepvd deltepo
KLvnTo otnv idla katevBuvon PE To MPWTOo £xovtac apxtkn toxutnta 20m/s
kat emBpdduvon 2m/s?. TMotec xpovikée otypéc Ba ouvavtnBolv ta Suo
Kwntad; Moati Oa cuvavtnBoulv dUo dopEg;

(Ar: 4,765, 9,23s)

To autokivnto A kiveitatl euBUypoppa opaAd pe taxutnta vy = 20m/s. To B
KLVElTaL opMOoAd ETITAXUVOMEVA XWPLG apyxikn taxutnta. Ta dUo autokivnta
ouykpolovtal oTnV Péan tng amnootaong AB.

Mota Ba eival n TaxVTNTA Toug Alyo TIPLV GUYKPOUGTOUY;

a._\ (ll]
S >—=Ua B
A B

(Am: v, =20m/s , vg =40m/s)

To autokivnto A ektelel opald smuppaduvouevn kivnon pe apytkn taxltn-
ta 20m/s kot enBpdduvon pétpou 2m/se. To autokivnto B exktelel opald

EMUTAUVOHEVN Kivnon pétpou 3m/s? xwpic apxikd taxutnTa.
ax uB

ﬁ)—-— Uy &
A B

a. Mola gival n péylotn apxlkn amootacn Twv 600 CWHATWY WOTE Vo
UMoPECOUV va cuvavtnOouy;
B. e autn TNV Tepimtwon, og OGO XPOVO Kal O€ MO0 AndoTacn amnod TNy
apxkn B€on tou kvntol A Ba cuvavtnBouyv;
Moleg Ba elvat oL TAXUTNTEG TOUG TNV OTLYUNA TNG GUVAVTNONG;
Mola xpovikn otyun Ba €xouv loeg TaxVTNTEG;
€. MNo6oo Ba améyouv Ta SUO KLVNTA OTAV TO A OTOUATAOEL;
(Am: a. 40m 8.16s , 64m y.12m/s , 12m/s 6.4s € 90mamdto 4 )

o<
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3.47

3.48

3.49

3.50

3.51

AUo autokivnta Kwvouvtal otnv £Bvik 060 pe tayvtnta v = 144km/h, to éva
Tilow amnod to dAAo. To TPOTMOPEVOUEVO OXNUA UiKoug 4m Tmponyeital Tou
deltepou katd 96m. Zadvikd o odnyog Tou SeUTEPOU AUTOKLVATOU
anodaoilel va mpoonepAcEL TO MPWTO Kal HAALoTA, adoUu SloavUoEL TO TIOAU
500m, yiati otn ouvéxela umtdpyxel emukivbuvn otpodr). Mola eival n eAdxiotn
ETUTAXUVON TIOU TIPETEL va avartue; Mota Ba elval tote n TaxUTNTA TOU Th
OTLYHA TIOU OAOKANPWVEL TNV TIPOCTIEPAON;

(Anm: 2m/s* , 60m/s)

O HOTOOLKAETLOTAG, TpEXovTag He taxutnta v = 72km/h matd ¢pévo ondte
otapatd petd amo 20m. Mola Ba £mMpemne va ATAV N TOXUTATA TNG UNXAVAG
Tou, Wote ¢ppevapovtag va SLEVUE TO ULoO SLAoTnpa, LEXPL VO OTALATHOEL
H emuPBpaduvon eival idla kat otig SU0 MEPUTTWOELC.

( Am: 10\Em/s )

Jwpa Kwveltol euBlypappa OHOAQ ETUTAXUVOUEVA HE APXLKA TOXUTNTO V.
Meta amnd 55, £xel petartomniotel Katd 150m kol €Xel AMOKTAOEL TOXUTNTO
20m/s. No UTtOAOYLOTEL N EMLTA)UVOH TOU.

(Am: —4m/s®)

‘Eva UAkG onpeio tnv xpovikn otwyun t, = 0 mepvd amd 1o onueio A kat

Kweltal euBlypappa opaAd pe toxutnta v, ent xpovo t; = 10s. Itnv
ouvéxela Kweltal opald erBpaduvopeva pe o = —4m/s? enti xpdvo 4s.
H ouvoAikr Tou petatoémnion eival 108m.

a. Na urmoAoyLloTel n taxuTnTa Tou Kvntou ota npwta 10s;

B. Na yivel yla tn ouvoAlkn kivnon tou n ypadlki mapdotacn TaxutnTag —

XpOvou.
y. Mola eival n LEYLOTN amOOTOCN TOU CWLATOC Ao TO CNUElo A;
(Am: a. 10m/s)

INUELOKO aVTIKELUEVO KLve(Tal euBUypaupa opald pe toxutnta v = 10m/s
€Tl 45 Kal 0Tn CUVEXELA ETUTOXUVETOL OPOAQ eTTL 2. AV N OALKF) TOU LLETOTOTIL-
on sival 66m, vo urtohoyioete:
a. To PETPO TNG ETUTAXUVONG O.
B. To péTpo TNC TEALKAG TOXUTNTAC.
y. Na oxeblaoete yla tnv kivnon to dlaypappa taxutntag — xpovou.
(Ar: a. 3m/s® 8. 16m/s )
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3.52 ‘Eva autokivnto Kiveital euBuypappa opadd pe toxvutnta v = 108km/h ermi
2min. Zadvikd o o6nyog GPevApPEL Kal TO autokivnto amoktd emPpaduvon
HETPOU BM/S?, uéxpL VL OTAUATAOEL.

a. MNoco xpovo Slipkeoe To GpeVAPLOUQ;
B. Molo eival To YRKog Tou ixvoug ou adnoe n poda otov Spopo Adyw Tou
dpevapioparoc;
y. Mola givat n oALKN HETATOMLON TOU KLVNTOU;
(Am:a.5s 8.75m y.3675m)

3.53 H efiowon kivnong evdc owpatoc sival X = k-t + A-t%, 6mou k, A otabepéc.
o.. Na UTTOAOYLOETE TIC LOVASEC HETPNONG TWV O0TABEPWVY K KaL A.
B. Av ol Tiuég Toug eivae 3 kot 1 avtiotowa, urtoAoyiote tn péon TaxvTnTa
TOU Klvntol ota mpwTta 2S.
(Am:a.x:mls , 2:m/s® 8.7mls)

3.54 0 0dnyog evog AUTOKLVATOU EEKLVA arto TNV TTOAN A otig 3:00 P Kat B€AeL va
$tdoel otnv mMOAn B otig 9:00 pp. MNa va to MeTUXEL aUTO, Ba MPEMEL va
Kweital pe péon taxvtnta 80km/h. To tagibt tou, ouwe, Eekva pe TaxvTnTa
pétpou vy = 60km/h. Kamowa otypry avtihapBavetol 6t 6o kabBuotepriosel
Kal au€AveL To HETPO TNG TaXUTNTAC Tou o vy = 90KkM/h pe amotéAeoua va
¢dtaoel otnv MOAn B otnv wpa tou. TL wpa avfnoe To KETPO TNG TAXUTNTAS
ToU;

/ - . \

(Ar: 5 pu)

3.55 ‘Eva KwvnTto petatomniletol eUBUYpAUUA KATA X O XpOvo t.
o. Yrmohoyiote T0 HETPO TNG pEONG TAXUTNTAG TOUu av €mi xpovo t; = t/2
KwAOnke pe vy = 20m/s Kat oTNV CUVEXELD PE v, = 30M/s.
B. Yrmoloylote To LETPO TNG LEONG TOXUTNTAC TOU av:
OTO TPWTO HLOO TNG KETATOMLONG Tou KvnBnke pe vy = 20m/s kat otnv
OUVEXELD PE v, = 30m/s.
( Am: a. 25m/s 8. 24m/s)
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3.56

3.57

3.58

3.59

3.60

AUO KoALUPNTECG Eekvouv amod to onueio A tng
0X6n¢ evog mMoTaPOU UE OKOTO v GTACOUV OTO
B. To mAdtog tou motapou eivat 90m. O mpwTtog - )
KOAUHBNTAG Kveital euBUYpappa OpaAd oo To [?/(]7’
A w¢ 1o B pe toxltnta pétpou v = 2m/s. O

SeUltepog Kiveltal emiong euBLYpAUUA OULOAA E

TaxUTNTA LETPOU U, = 3\/5 m/s, n kateVBuvon TG omoiag oxnuatilel ywvia 0
= 45° pe tnv v1. Na urtoAoyLoTel n péon TaxvTnTa pe TV onoia Ba pémneL va
TEPTIATAOEL WOTE va. GTACEL 0TO B TauTOXpOVA E TOV TTPpWTOo abAnTH).

(Am: 6m/s)

MLKpO avtikeipevo Kuveital suBuypappa opoAd Sitavuovtag 160m oe 8
SdeutepOlenta. Itnv oUVEXELD eTPpodUVETAL KOL OTOHATA HeTd amd 4
Seutepolenta. No UTIOAOYLOTEL N OALKI) TOU HETOTOTILON.

(Ar: 200m )

H e€lowon kivnong evog onuUeLaKoU QVTIKELUEVOU KLVOUHEVOU €UBUYPOLUOL
opad ertayuvopeva eivae X =t + 2.
a. YmoAoyloTe TNV ap)LKr TaXUTNTO KOL TNV ETLTAXUVON TOU Klvntou.
B. Mola gival n petatdmnion Tou Kvntol ota mpwta 6S;
y. MNota givat n taxuTnTtd Tou YeTd To mpwTta 6S;
5. MNota eival n petatodnion tou oto 6° SeutepOAETTO;
(Ar: a. 1m/s , 2m/s> 8.42m y. 7m/s &.12m)

Ano 1o onueio O mepvoUV TOUTOXPOVO ONMELOKA OvTIKE(peva A kot B
KlvoUUevVa €UBUYPAUO OUOAQ ETILTAUVOMEVO HE EMUTAXUVON O, OTMWG
daivetal oto oxfua. To A ato O €xelL apylkn Taxutnta Knéév, evw to B €xel
apxLKN ToxVuTNTA V,. TL €ldoug Kivnon ekteAel To péco M tou guBUypapOU
TUNUatog AB;

a a
- —

(0]
V=0 Yy
( Art: evdUypoauun ouaAn kivnon Ue v = v,/2 )

Jtnv €0vikn 060, éva autokivnto kat éva poptnyd Kvolvtal euBlypappa
opaAd pe toxutnteg wétpwy 144km/h kaw 90km/h avtictowya, mpog tnv dla
kateuBuvaon. Av apyikd to doptnyo ival 300m pmnpootd and To auTokivnto,
O£ TIOC0 XPOVo To autokivnto Ba sival 150m punpootad amnod to ¢poptnyo;

(Am: 30s)
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3.61 Evo ONUELOKO QVTIKELUEVO EEKLVA ATIO TNV NPEULa KoL EmiTayUVeTaL €uBU-
VPO OUOAQL.
o. Av katd tn Stdpketo tou 5% kot 6% SeuTEPOAEMTOU pETATOTIIETAL KOTA
20m, uTtoAoyLoTE TO PETPO TNG ETULTAXUVONG TOU.
B. Amodei€te OTL TNV SLAPKELD TOU V-00TOU SEUTEPOAENTOU, N LETATOTILON
Tou elvat a- (v — %5), 6Tou o To METPO TNG EMLTAXUVCNG TOU.

3.62 Avutokivnto mepvd amod 1o onueio A kwolpevo suBlypappo opoAd emL-
Bpaduvopeva Kol petatomiletal Katd AX. Av Ywplooupe TtV OALKA TOU
Sladpoun oe 3 (oo TUAMOTA, TOTE OTO TMPWTO TUAUA, N HEON TaXUTNTA TOU
elvat 10m/s kat oto Seltepo tunua, 7,74m/s. Yrohoyiote tnv peon ToxuTNTA
TOU oTo TpiTo TUAHA.

Ynoden: H péon toxutnTta €vOG KWNToU OTNV OUOAQ ETUTAXUVOUEVN
kivnon eivat (v, + v)/2 OMou v, N APXIKA KAL V N TEAKN TOU

ToxUTNTO avtiotolya.
(Arm: 4m/s)
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KE®AAAIO 1.2
Avvauikn o€ ula Staotaon

ATIXP LTI TEG YVWOELG

AwoTE TOV OpLOMO TNG SUVaUNG.

Avvaun ovoudloule TNV aUTia TOU UTTOPEL VO TOPAUOPPWOEL EVA CWUD, VO
UETABAAAEL TNV KIVNTIKN TOU KATAOTAON, 1} KOL TA 2 TAUTOXPOVA.

H Sduvaun eival éva ¢puoikd péyebog mou cupPBoAiletal pe F, kal £xel wg
povada pétpnong to 1 Newton. (IN).

Mouwd eivau Ta XOPAKTNPLOTIKA TNG SUVANNG;

H SUuvaun F eivat Stavuopatiko péyeboc. F

Ma tnv MARpn nteplypadn Tng amattouvial: E—’

o. To PETPO TNG.

B. H katevBuvon tn¢. (H dievBuvon kat n popd Tng).

Y. To onueio edbapuoyng NG, To ONUELO TOU CWHATOC OTO OMOL0 AoKE(TAL.
(Av MAGUE ylo ONUELOKO OQVTLIKEILEVO, TOTE TO onpeio epappoyng tng
SUVOUNG €lval TO ONUELOKO OVTLKE(UEVO).

Notég mapopopdwoel oVOUAIOUME €AAOCTIKEG Kol TOLEG TAQOTIKEG; Na
dwoete mopadeiypata.

EAaotikég, ovopalovtal ol mapapopdwoslg omou dtav maPel va ackeital
OTO WO N SUVOUN TIOU TIC TIPOKAAEL, TO CWLO AITOKTA TO OPXLKO TOU OXNUCL.
Jwpato mou mabaivouv eAaoTikéG mopapopdwoel sival to ehatiplo, TO
o pPOAEE KATL.

MAaotikéc, ovopalovtal ol Ttapapopdwoelg, Omou Oty MAYPEL va aoKeiTat
n Suvaun mou TI¢ PoKaAsl, To cwua Tapapével mapopopdwuévo. TETola
owpota glval n mAaoteAivn, To Kepl KATL

Nw¢ UITOPOULE VA KOTOLOKEUACOULE £VAL SUVOLLOETPO;
To SUVAUOUETPO LETPA TO PETPO HLOC SUVAUNG, BACLOUEVO OTLG EAACTIKEG

napapopdwoelg mou n duvapn TPokaAel oe oplopéva cwuata (cuvnBwg
ehatnpla).
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MrmopoUE va KOTOOKEUAOOUUE £€va SUVAUOUETPO XPNOLLOTIOLWVTOG EVal
ehatrplo, to omoio BabuoAoyoupe KOTAAANAQ, LETPWVTAG TLG ETILUNKUVOELG
TIOU TIPOKOAOUV 0’ aUTO OPLOUEVA YVWOTA BApn MOU KPEUAUE amd AKPO Tou.

Na ypadei o vopog twv eAaotikwv napoapopdpwoswv (tov Hooke).

JOopdpwva pe tov vopo tou Hooke, ot eAaoctikec mapauop@uwoelg vog
OWUATOC EiVaL AVAAOYEC LE TIC AUTIEC TTOU TTPOKAAOUV.

Av pla Suvaun pétpou F aokeltal oe éva cwpa, Kol TO €XEL EAOOTIKA
napapopdwost katd Al, tote woxvel: F = K-Al. To cupuBoro K n otaBepd tou
ghatnpiov kot e€aptdtal amo thv tou. Oco mo OKANPO eival To €AaTnpLo,
TOOO Lo YEYAAN TN €xeL n otaBepa tou K.

H povada pétpnong tng sivatto 1 N/m.

MNowd Suvapun ovopaletol cuvictapévn 800 | MEPLOCOTEPWVY SUVAUEWV;
Nwg¢ ovopaleton n Stadikacia umtoAoyLopol tng;

Juviotapévn 6uo 1 TEPLOCOTEPWY SUVALEWY TIOU AlOKOUVTOL OE £VO CWHA,
ovopaletal n Suvapn mou UMopEl va TPOKAAECEL OTO CWHA TO (Blo UNYaviko
QITOTEAECUO TIOU UTIOPOUV VA TIPOKAAEGOUV Ol GAAEC SUVAHELS padl.

H Swadikaoia UOAOYLOHOU TNG CUVIOTAUEVNG EVOC CUVOAOU SUVAUEWV,
ovopualetal ouviean Suvauswy.

Nw¢ urtoAoyileTol TOo HETPO TG CUVIOTOUEVNG TWV Suvapewv F; kat F, otig
TLOLPOLKATW TIEPUTTWOELG;

a. OL8U0 duvapelg €xouv tnv idta katsvBuvon.

B. OL8U0 duvapelg €xouv avtiBeteg KateuBUVOELG.

. H ouviotapévn 2 Suvapewv mMou €xouv tnv dLa F. F
katevBuvon, éxel TNV (Sl katebBuvon W autée, o
Kall LETPO (00 e To adpoloua Twv HETPWYV TOUG.

Fo=F+F

. H ouviotapévn 2 SUVAUEWVY TIOU £X0UV avtiBeTeg F, F,
KateuBlvoelg, €xeL TNV KoteLBLvVOn TNG HEYR- ~—o— =
AUTEPNC amm’ aUTEG Kol UETPO (00 UE TNV amtoAutn K,
Slopopd TwV PHETPWV TOUC.

Fo.= [Fi-Fl

o -
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T ovoudovpe adpdveia; Mo nowd cwpota wxvey; Na ypadei o 1°° vopog
tou Nevutwva (ApxA T adpaveilag).

Abpavetla ovoudletal n taon €Youv Ta CWUATA va SLATNPOUV TNV KIVNTIKA
TOUG KATAOTAON, KOIL VO QVTIOTEKOVTAL O kKade LUeTaBoAN TOUG.

Soupwva pe tov 1° vouo tou NelUtwva, (apxn te adpavelac), av n
OUVIOTOUEVN TWV SUVAUEWVY TTOU OlOKOUVTOL O€ VO owla gival ion ue unbdev,
TO OWUX LOOPPOTIEL N KIVE(TAL EVBUYpULN OUOAC.

(F=0 < v =otabepn)
H abdpaveiakn palo m evog CWUATOG AmOTEAEL TO HETPO TNG AOPAVELAS TOU.

‘Eva cwpo e peyain adpavetakr palo HeTaBAAAEL TTo SUOKOAX TNV KLVNTIKA

TOU KOTAOTAON Qo £V CWLLOL LE ULKPH.

0 1° véuoc tou NeUtwva LoxVUEL OXL HOVO VLA TO. ETIYEL CWHOTE, OAAG KOt
yla Kabe cwpa oto IUumav. Oswpeital o TPwTog and toug 3 NeutwvikoUg
VOHOUG TNG Kivnone.

Avadépete edbappoyéc tou 1°° vopou tou Neltwva omd thv Kadnuepviy
Hag wi.

Otav £va autokivnTo oTopatd amotopa, Ta kobiopatd tou otapatouv. Ot
eruparteg Opwg ouvexilouv va Kwvouvtal Aoyw adpdvelag, pe kivbuvo va
Tpavpatiotovv. Ot {wveg acdalsiag kal oL agpdoakol oTtapatolv Tnv
Klvnon twv ovOpwmnwv MPOG¢ Ta EUMPOC, KAl TOUC TPOCTATEUOUV Ao
£VOEXOUEVO TPAULATIOUO.

‘Otav okovtayoupe otov 6popo, To oSt o oTapotd. Eneldr) To umoAouno
OWMO LOC OUVEXICEL va KIVELTaL, UTIAPXEL KIVOUVOG VO OVOTPATIOUUE.

‘Otav 0 06Nyo¢ evOG QUTOKLVATOU ETLXELPEL va To oTpiel, evw Kiveital pe
TOAU peydAn toxVTnTo, To autokivnto Adyw tng adpdvelag avtidpd otnv
petaBoArn tng kivnong. To amnotéleoua elvat, o kivbuvog va Ppebel ektog
Spouou.

10. Moud givou ta o onpavtika cnpeia touv 1°° vépou tou Neltwva;

0 1°° vépog tou Neltwva:

a. Eloayel tnv évvola adpdvela wg BepeAlakn LOLOTNTA TNG UANG. Z0UdWvA UE

™V apxn g adpdvelag kabe cwpa ekdnAwvel TV taon va dlatnpel tnv
KLVNTLKA TOU KOTAoTAoN.

B. loxUEL KOL yLO TOL OUPAVLO. CWHATA, ELVOL TTAYKOGULOG VOUOG.
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11.

12.

13.

14.

y. Elodyel pla ooduvopia avapeoca otnv KOTAoToon aklvnolag kal tnv
Katdotaon kivnong pe otaBepn taxltnTa. Av n GUVICTAUEVN TWV SUVALEWV
TIOU Q.0KOUVTAL O€ éva owa gival undev, Tote To owpa A NPEPEL R Kveltal
guBuypappa opaAd.

Mati oL StoaotnUKEG gumelpieg gival KAtdAANAEG yla ThV Katavonon tou
MPWTOU VOpou tnG Nevtwva; Mold MAEOVEKTANOTA £XOUV OE OXEON UE T
duoka pawvopeva navw otnv Mn;

Ta Swaotnuomlotla tafdelovv Ywplc va ta mpowbBel kamoita SUvopn
(F = 0). AM\wote katd Tnv Kivnon Toug oto Stdotnuo 8ev ackouvtal SUVAUELG
™PBAG, KaTL Tou eival adVvatov va cupPel oe palvopeva tng KABNUEPLVAG
pog eumelpiog.

Note Aépe OTL VA OCNUELOKO OVTLKELLEVO LOOPPOTIEL;

Eva onuelakd aVvTIKE(UEVO 1OOPPOTTEL OTaV Elval akivnto, 1 KIVE(TOL UE
otadepn taxutnta. NEUe TOTE OTL oL SUVAELC TTOU QOKOUVTOL OTO CWUA
Loopporouv.

Na ypadei o deUtepog vopog tov NeUtwva. Nwg opiletar to 1 Newton;

H ouviotauévn duvaun F mou aockeital o éva owua
(adpavelaknc) paloc m mPokaAeil EMITAYUVOT), TTOU EXEL
™mv katevduvon the Suvaung, Kol UETPO (00 UE TO
nnAiko tou UETpou tn¢ duvaung mpoc thv uala m tou -
OWHATOC. loyvet: F=m-q,

ATO TV Mopomavw ox£on opiletol we povada pHETpNong
™¢ SUvapng, n d0vapn mou OTav AOKELTAL O évo CWHA E a F
péZag m = 1kg, autd amoktd emtdyuvon o = 1m/s’.
Ovopadletal 1 Newton. (IN). loxvet: 1IN = 1kg-1m/52.

Q!
1
3|

MNowd cUpMEPOOO MPOKUMTEL QNGO TNV OXEON TOU GUVSEEL ASPAVELOKI)
Ao EVOG OWLOTOG HLE TNV EMLTAXUVOT) TIOU QLUTO QNOKTA;

Ao tov 6eUtepo vopo tou NeuTtwva, (0 = — ), TPOKUTITEL WG N adpaveLa-
m

KN pala evog CWHATOG OTO Omoio aokeital otabepr) ouvictapévn Suvaun F,
gival avtiotpddwe avaioyn TN EMITAYUVONG TIOU AUTO ATOKTAL.
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15. Mowd oupnepdacpata £fdyovial ywo TV Kivnon €vOo¢ COWMATOC HE TRV

16.

17.

BorBsta tou 2° vopou tou Nelvtwva;

a. Av o éva owpa O6ev aokeital kapia Suvapn, 1 ackoUuvtol SUVAUELG UE

ouviotapévn undév, (ZF = 0), tote kal n emttayuvon sivat undev, o = 0.

AUTO onpaivel otL 6ev Ba petaBAnBel n KVNTIKA KATAOTOON TOU CWHATOC.
Av TO owpa opxwKa npepolos, Ba ouvexloel va npepel. Av Kiveital pe
taxVtnta v, Ba ouvexioel va Kiweltal suBuypoppa opoAd, pe tnv Sla
taxutnta. ( 1°° vépog tou Nedtwva).

. Av oe éva owpa aokeital otabepry Suvaun tng katevBuvong He TNV

TaxUTNTA TOU, TOTE N EMLTAXUVON TIOU OTOKTA £ival otabepn Kal To cwua
ektelel opoAd emitoyuvouevn kivnon. Av n Suvaun eival avtiBetng
KateVBuvong amd TNV TaxUTNTA, N Kivnon €ival opald emMITOXUVOUEVN LE
apVNTIKA emitayuvon (opaAd emBpaduvopevn).

Y. Av n ouviotapévn Twv SUVAHUEWV TIOU 0OKoUVTOlL o €vo CWwHo elvat

HETOBAAANOMEVN TOTE KOL N EMITAXUVON TIOU OIOKTA TO OWHA  ilval
petaBarlopevn.

I€ MoLEG Katnyopieg pawvopévwy Sev LoxVEeL o 2°° vOoG TG Kivhong;

0 2° vépog tng kivnong 6ev LOXVUEL OTIC TIEPUTTWOELG TIOU N adpavelakn
pala Tou oWUaToG Sev MapapéveL oTabepr]. AUTO CUUPBALVEL OTLC TTEPUTTWOELS
OTIOU TOL CWUOTA KWVOUVTOL HE TIOAU HEYAAEG ToXUTNTEG (TNG TAgEWC TNG
ToxuTNTag Tou GWTOE), OMWG NAEKTPOVLA, TPWTOVLA K.A.TI., o€ dalwvopeva
OTOMLKNG KOL TTUPNVIKAG GUGCLKAC.

T ovopdalouvpe BApog evog cwpatog; Mold €ivol To XOPAKTNPLOTIKA TOU;
Mwg¢ npokUTTeL and tov 2° vOuo Tth¢ Kivnong;

Bdpoc B evdg owpatog ovopdletal n eAKTIKA B
Suvaun mou ackel n 'n oto cwpa auvtd. Exet | ---p----- —~~——m
KatevBuvaon mPo¢ To KEVTPO NG NG, Kal onueio
edappoyng to KEVipo PAPOUC TOU CWHATOC.

Katd tnv eAevdepn ntwon, n pévn SUvopn OV AoKe(TAL 0TO cWHa HAlag
m eival to Bdpog Tou, Tou tou TPoodidel TNV BapuTikh emitdyuvon g.
TOudwva pe tov 2° vOUo TG Kivnong: F=mua

6nhadn: B=mg

H palo evog cwpatog mapapével otabepr], evw To BAPOC TOU HETABAA-

A€tal and TOTMo G€ TOMO.
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18.

19.

20.

21.

Nwg PMopoULE VO METPCGOULE TNV LAl EVOG CWHLOTOG ME TV BorBsLa Tou
Suvapopétpou;

Mo 6Vo owpata podwv My kot My, pe Bapn By = my-g ko By = myg

’ . m2 BZ
QVTLoToLXQ, LOXUEL: —_— =

Apo. UTTOPOULE VA HETPOOUUE Lo Baputiki pala, (M,), amo tov Adyo Tng

m
Ww¢ TPOG pla GAAN, yvwotr Baputik pudla my, (—=), av eival yvwotog o
ml

B
Adyoc Twv Bapwv Toug (B—2 ). Ta Bapn Twv cwudtwv umoAoyilovtal pe €va
1
Kat@AAnAo SuvapopeTpo.
Av ouykpivoupe tnv pala adpavelog evog CWHOTOE M, HE TV Hala TG
BaputnTdg TOU MR, SLATILOTWVOULE OTL OL TLHEG TOUG TauTi{ovTaL.

Mowd kivnon ovopdadoupe eAelBepn MTwon;
Mowd eival Ta XOPAKTNPLOTIKA TNG;

EAeUBepn MTwWan ovoudouEe TNV TITWON EVOC CWOTOG OTO KEVO.

H eAelBepn mtwon €xeL kateLOUVEON TPOG TO KEVTPO TNG MNG. AmodeikvieTal
OTL elval euBUypappn OPaAd EMITOXUVOUEVN Kivnon, KoL OTL 0TO KEVO OO T
owpata médtouv amd to dlo UPog Ttautoxpova oto £dadog. H emtdyuvon
glval ko) yla OAa T cwATA, KAl OVOUALETAL BapuTKr emttaxuvon g. Auto
onpaivel otL av adebolv Sduo cwpata amd to dlo UYPog, Ba dtacouv
Tautoxpova oto £6adoc.

Noiég e§lowoelg neplypadouv tnv eAelBepn MTwon;

Edboov 1O KWNTO EeKvd amod TNV npepia, ol gElowoelg TNG eAeVUBepng
mtwong elvat: v=gt kot y=kgt

Amo moldv mapdyovra §apTATAL N TR TG BAPUTLKIG EMLTAXUVONG J;

H T tng Baputikig emitdyuvong g o éva onuelo, gaptdatal amo v
amOoTACN TOU CNUELOU QUTOU Ao To KEVTPO NG 'N¢. Ooo o kovtd eipacte
OTO KEVTpo TNG MN¢ tOoOo To HeyAAn €ivol n TR tg n omola Ba
UeTOBANETAL LE TO YEWYPAPLKO TTAATOC.

oV Bopelo Moo éxoupe g = 9,83m/s’ kat otov lonuepvéd g = 9,79m/s?.
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22. ZInpeloko avrtikeipevo adrvetal and UPog h va néoel oto [~ T~ tA

€6adog. Av BewpnBOel OtL ekteAel eAeBepn mrtwon, va \VL
UNOAOYLOTOUV 0 OALKOG XPOVOG Kivnong Kol n taxutnta HE Ir
v onola $ptavel oto £6adog. v,

Adrvoupe eva ocwupa and UPog h va méoel oto £€6agdog
OTMOTE QUTO, €KTeAel OPOAA EMITAXUVOMEVN Kivnon Le
grutayuvon g.

Metd amno xpovo t: (I) v=gt ko y=%gt?
1 / ]

2to onueio (E): y=h=§gt2

onoTte: = =g \/7 J2gh

Inueiwon: Av To oWHO EKTOEELOTAV TIPOC TA KATW HUE apXLKA TaxutnTta U,
TOTE YETA Ao Xpovo t: V=V, +Qgt, y=v,t+ 1/zgt2

23. Iwpa ektofevetal KAToKOpuda TPOG TA TAVW ME apxtkn T [
toxvtnta v, o KeVO aépog. Na uTtoAoyLoToUV yila Thv Kivnon
TOU CWWATOG:
a. O xpovog avodou.
B. To péyloto UYPog Tou PTAVEL TO CWHAL.
y. O Xpovog otov ornoio To cwpa Ba emoTtpEPeL 6TV APXLKA
Tou Béon.

hmax

To owpa ektelel opahd emitayuvOUEeVn Kivnon UE muTtdyuvon Y,
o=—g. :;AI_
O e€lowoelg kivnong eivat: v ="v,— gt

Kol X =vgt— Y% gt’

210 YnAotepo onpelo TG TPOXLAC, N TAXUTNTA TOU KvnToU pndeviletal:

v=0 = v ,-g-t =0 = t =Y

(te: XpOVOC avodou)
Apa To péyloto UPog ou GTAVEL To cwia Elval:

2 2
hmax = Uo'tuv_lg'tz = VY, & _lg & = Yo
2 g9/) 219 29
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24.

Otav 10 owpa emntotpéPel oto £6adoc:

XZO = Uo'tok_%g'tikzo = tokzzuo
g

(ton: OALKOC XpOVOG Kivnong)

Marti otnv npaypatikotnta av adpAvoupe 2 cwpata anod to idto uog dev
dravouv tautoxpova oto £€5adog; Tt akplBwe cupPaivetl;

Av adricoupe éva cwpa anod vpog h va néost oto €dagdog, Ba aoknbsi o
OQUTO €KTOC amd To BApog Kal n SUVOUN Ao Tov A£Pa TIOU AVILOTEKETAL OTNV
kivnon tou. H 8Uvapun autn dev emnpedlel pe tov iblo Tpdmo tnv Kivhon twv
Sladopwv ocwpdtwyv. E¢aptdtol amd TNV TaXUTNTA Kol T XAPOKTNPLOTKA
touc, (epBadov emidavelag, oxnUa cwWHATOG). To yeyovog auto efnyel to
ylati av apriooupe 2 cwpata anod to idto vPog, cuvnBwG KAToLo amd AUTA
dtavel o ypriyopa oto £6adog.
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YYNOEXH AYNAMEQN
Epwrtrjoslg

1.1 Na onpewwoete To Ypauua E yla Ta cwpota mou 6o UTOOTOUV EANOTIKEG
napapopdWoEeLg Kal To MM yla To oWt Tou Ba UTIOGTOUV TTAAOTIKEG.

a. odouyyadpt. .. B. mMAaoteAivn . ..
Y. dteEPO QUTOKLVATOU . . . 6. otpwpa amod adpoAEE . ..
€. ehatnplo. .. OT. JavTlyu ...

1.2 Ano tetaptartol n otabepa K tou ehatnpiou;
o. Amo To KOG Tou
B. ATO TN OKANPOTNTA TOU
Y. Ao tn Suvaun F pe tnv omoia To mapopopdwWVOULE.

1.3 Hpovada pétpnong tng otabepag K tou eAatnpiov sival to.
a. IN B. IN/m y. 1m 6. IN-m

1.4 Al0vaun F = 20N napapopdwvel To eAatriplo katd 1cm.
Mota dUvapn TIPEMEL VAL ACKCOULE WOTE va To apapopdwoel katd 1,4cm;
o. 28N B. 20N y. 14N 6. 14N

1.5 To ¢uowd unkog evog elatnpiov eivat 8cm. Otav aockrnooupe o' Auto
SUvaun 16N, to pnkog tou yivetal 10cm. Moiwa duvaun ackoUUe ¢' Autd
oTav To WRKog Tou eivat 9,5¢cm;
ao. 8N B. 12N y. 16N

1.6 Houvictapévn twv duvapewv Fy, F, mou ackolvtal ¢' éva cwpa:
a. MpokaAel oTo cwpa To 610 amotéAeopa mou pokaAolyv ot F; & F, padi.
B. ExeL tnv bla kateVBuvon pe tv katevBuvon twv duvapewv Fi kal F,
KoL tpokaAel oTo owpa to (610 amotéAseopa U' AUTEC.
y. ExetL tnv katevBuvon tng peyaAltepng oamd T duvapelg F; kat F,, kot
nipokaAel oto cwpa To (6o amotédeopa W' OUTEG.

1.7 To pétpo tng ouviotapévng twv duvapewv F; = 3N kat F, = 4N, Sev pmopsl
va glvat:
a. IN B. 4N y- 3N 6. 8N
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1.8 H ouvictapévn twv duvapewv F; = 2N, F»> = 4N éxeL pétpo:

a. 6N y. 2 J5N
B. 2N 8. 8ev UmopoU e va amavVTHOOULE.

1.9 To pétpo tn¢ ouviotapévng twv duvapewv F; = 6N kat F> = 11N {owg eivat:

a. 3N B. 7N y- 20N

1.10 Av F; = 10N, F, = 12N, F; =8N, n cuviotapévn twv F, F1 F,

TPLWV SUVAHEWV EXEL LETPO. - - -

a. 10N y. 6N
B. 14N 8. 30N
o , , F,

1.11 Eival loeg oL SuvapeLg Tou OXUOTOC;
a. Nat, av €xouv 610 pétpo. / F,
B. Oxy, yiati éxouv Stadopetikn katevBuvon. —_— -

Y. Aev pmopolpe va amavinooups, ylati 6ev yvwpllovpe tnv ywvia mou
oxnuatilouv oL KaTeuBUVOELS TOUC.

1.12 lotl 8ev €xel vonua n cuviotapévn twv duvdpewv F = F, = 10N tou
OXNHOTOG; F,
a. Motl ackolvtal o€ S10POPETIKA CWATA.
B. MNotl €éxouv ioa pTpa.
y. Matt dev yvwpiloupe ) ywvia mou oxnuatilouv .
1

oL kateuBUVOoELG TOUC. E

MpoBAnuara

1.13 Na unoAoyloete TNV cuvioTapévn Twv duvapewv F; = 6N kat F, = 8N, av ot
KateuBUvVoeLg Toug oxnuatilouv ywvia:
a. 0° B. 180°
(Am:a. 14N B.2N)

1.14 |. Yroloyiote tn OUVIOTOUEVN TwWV SUVAUEWY TIOU F, F, F
0.0KOUVTOL OTO CWHO. OTO TTAPAKATW OXNUOL. #E_H
1. Ynoloyiote tn Suvaun F; mou TpEmMeL va aoKeitol 0TO OWHA WOTE N
OUVLOTAWEVN TwV SUVAUEWVY va ival (on pe undév.
Atvovtat F; = 10N, F, = 4N, F; = 8N.
(Amt: a. 6N 8. 6N )
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1.15 H ouvictapévn dVo Suvdapewv (Slag katevBuvong €xel pétpo 11N. Otav
OHWC oL SUo Suvapelg £xouv avtiBetn kateuBUVAN, TO LETPO TNG CUVIOTOWE-
vng toug givat 3N. Na urtoAoyLloToUV Ta HETPO TWV 2 SUVAUEWV.

(Ar: 7N, 3N)

NOMOI NEYTQNA
Epwrtnosig

2.1 No ONUELWOETE TIC SUVAUELS TTOU AOKOUVTOL OTO OKivnTo _r1
CWHA TOU OXNUATOC KL VO TLG TIEPLYPA ETE.

2.2 [loleg Ao TIC MOPAKATW TIPOTACELS (VAL CWOTEG;

a. Otav éva owpoa elval akivnto, n ouvICTAUEVN TwWV SUVAHEWV TIOU
ookolvTal ¢' auTo eival ion pe pndév.

B. Otav n cuvioTOpEVN TWV SUVAPEWY TIOU 0lOKOUVTAL G' €va cwua ival
UN&Ev, TOTE To oW gival akivnro.

y. ' éva owpa Tou Kweital pe otabepn taxvtnta, ackeital oiyoupa
KATola cuvioTapévn SUvapn ou £XeL TNV KateuBuvon TG Kivnong.

8. H ouvictapévn Twv SUVAUEWVY TIOU aokoUVTAL C' £€va CWHLOL TTOU KLVELTaL
pe otaBepn toxuTnta eival ton pe undév.

23 1. To cwpa tOU OXNUATOG LOOPPOMEel umd tnv K, F,
enibpaon twv duvapewv Fy, Fp, Fs. AvF =4N, D I -
F» = 1N, to pétpo tng duvauncg F; sivac:
a. 5N B. 3N y- 4N

II. Kaun katevBuvorn tne:
a. (6la pe avtnv tng F, Y. KaBetn otnv katevBuvon tng F;
B. (6la pe autn g Fy

III. Nowx Ba Atav n amdvinon ca¢ oto umospwtnua I av to cwpa Kveitot
Tpog ta Se€La pe otabepr] TaxvTnTa L = 5M/S;

2.4 [oleg Suvapelg aokoUVTaL OTO CWA TOU oxnuatog =

2.5 Noleg SUVANEL AOKOUVTOL OTO CWHO TOU OXNATOC;
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apLoTePnG otNANG, HE TO OUVOAO TWV SUVAUEWY TIOU
aoKouvtal o' autd otnv SefLa.

o. 2 duvapelg 1
B. 3 duvapelg

Y. 4 8uvapelg

2.6 Na KAvete TN OWOTH AVTLOTOIXLON TWV CWUATWY TNG 2

10
20

2.7 [olég SuvAaELG 0.oKOUVTAL TO CWUO TOU OXHHOTOG;
Na tig oxedlaoste.

2.8 T[olég SUVANELS 0loKOUVTAL OTO CWHA TOU
oxnuarog; Na tig oxedlaoete.

2.9 oleg Kwvnoelg gv avtiotolyolv otnv cuvlnkn Fy = 0;
o. suBlypappn opaln Y. OHaAn KUKALKA
B. opaAG eMLTOXUVOUEVN

2.10 H ouviotapévn Twv SUVAPEWV TIOU ackoUVTAalL C' éva CWUO €XEL UETPO
undév. Av ota mpwta 4 SsutepdAenta TN Kivnong tou diavuel 10m, tote
ota endpeva 6 Ba Slavuoel:

a. 10m y. 20m
B. 15m 8. 8ev UMopoUE va OmMAVTHOOULE.
2.11 310 ONMUELOKO AVTIKELLEVO TOU OXHHATOC ACKOUVTAL V—e
oL duvapelg F; = 6N, F, = 3N, F3 = 9N. F, F, F,
H tautnta pe Tnv omola Kiveitatl £l LETPO: -
o. 9m/s Y. To owpa elvat olyoupa akivnto.
B. 18m/s 8. 8& UMOPOUE VA ATOVTIOOULIE.

2.12 H emtayuvon o ou amoKtd éva cwua dev e€aptatal:
o. Amo tn palo Tou CwHATOoC.
B. AMO TN CUVLOTOMEVN TWV SUVALEWY TIOU Q.0KOUVTAL G' AUTO.
Y. Ao TNV TaxUTnNTa TOU CWHATOG TN OTLYMN Tou ap)Xilel va aokeital o'
OUTO N cuVLOTAUEVN SUvON.
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2.13 Na KAVETE TN OWOTH aVILoTolXlon HETAEU Twv SUVAUEWV TNG APLOTEPNG
OTAANG KL TWV KLVAOEWV TNG EELAG.

a. EuBuypapun opaAn.
B. Metafal\opevn.
Y. OpoAd petofaliopevn

1. XF=0
2. XF:otaBepn

2.14 3t éva apxlka akivnto cwua m = 2kg aokeitatl cuviotapévn Suvaun F = 6N.

I. To péTPo TNC EMTEXUVONC TTOU QIOKTA TO OWHA glval . . . m/s%.

I1. H toyitnta Tou owpatog oto téhog tou 2°° Sec sivat:

o. 6m/s B. 4m/s Y. 2m/s
III. H petatdrion Tou cwpatog oto TEhog tou 4°° sec siva:
a. 16m B. 20m Y. 24m

2.15 to apylka akivnto cwpa palag m aokeital cuviotapévn Suvaun octabepou
pétpou F. Moleg amod TIC YpOodIKEC MOPOOTACELS TIOU TEPLYpAPOUV ThV
Kivnon Tou ocwpoatog ivat AaBog;

a a a v v

2.16 To 1 Newton opiletal wg:
a. 1kg'm/s B. 1kg-m/s? y. kg'm's 8. 1kg'm-s?

2.17 e 2 ap)lKA oKivnta cwiota My Kol M, 0okoUVTol SUVALELS
F lowv pétpwv. To Sldypappa Twv TAXUTATWV TOUG OF
oxéon Me To Xpovo daivetal oto mopokdTw oxiuo. MNolo
amnd ta 2 €xet peyaAltepn palo;

2.18 Av v = 10m/s, moiwd propei va gival n alyeBpikn T g
TaxUTNTAC TOU CWUOTOG LETA oo Alya SsutepOAeTTQ; —

a. 6m/s B. 10m/s y. 12m/s
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MpoBAnuata

2.19 3e éva apxlkd akivnto cwpo palag m = 5kg aokeital cuviotapévn duvaypn
pétpou 20N.
a. Na uUTtoAoyLOTEL N EMLTAXUVON TOU CWHOTOG.
B. Na umoAoylotel n TaxUTNTA Tou KOBWE KoL N LETOTOTILON TOU OTO TEAOG

Tou 2% SsutepoAEmnTou.
(An: a. 4m/s’ 8.8m/s , 8m)

2.20 To apXlKG aKivnTO CWUO TOU OXAUATOC, HATOC F
m = 0,1kg, umd NV enidpacn ocuVICTAWEVNG o—]
Sduvaung F, tavoel 40m oe 4s.

a. Na urmtoAoylotel to pétpo tng Suvaung F.
B. Nooa pétpa Staviel o 8 SeutepOAenta;

(Ar:a. 0,5N 8.160m )

V(m/s)

2.21 Av 1O HETPO TNG TAXUTNTAG EVOC, KWVOULLEVOU gUBUYpau-
pa, owpotog patag m = 0,2kg petafdAAetal pe tov
XPOVO oUWV e TO SLAYPAMLA, UTIOAOYLOTE TO LETPO
NG cuvLoTapévng SUVARNG ToU aoKeltal o’ auTo.

(Amr: 0,3N)

2.22 O gpydtng oIPWYVEL TO OPXLKA akivnTo KIBWTLO pAlog F
m = 50kg aokwvtag og auto duvaun F = 60N. Av kotd l F——
TNV Kivnon tou KIBwTiou oL GUVOAIKEG OVTLOTAOELS Fy
€xouv pétpo 35N kat kateVBuvon avtiBetn tng F, utoloyliote:
a. Tnv emtdyuvon mou ToKTA.
B. Tnv petatomnion tou os 6 SeutepOAenTa.

(An: a. 0,5m/s*> 8.9m)

2.23 To Siaypappa Seiyvel TNV HETABOAN TOU HETPOU TNG
Taxutntog evog cwpatog 500gr kwvolpuevo oe gubeia
TPOXLA, O ouvaptnon He Tov xpovo. Na yivel to
avtiotolyo SLAypaUMa TNG OUVIOTAPEVNCG SUVAUNG
TIOU OOKE(TAL 0’ QUTO, OE CUVAPTNGN LLE TOV XPOVO.
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2.24

2.25

2.26

2.27

2.28

To owpa m = 4Kg Tou OXNUOTOG €lval apyLkd

okivnto. Yo tnv enidpaon twv duvapewv F; =8N F,

F,

m
—
1

kat F, petatoniletal mpog ta efLd kata 12m oe 4
deutepolenta.
a. Yrmoloylote Tnv emitdyuvon Tou cwpatog, Kabwg Kat Ty TaxutnTd Tou
ekelvn TN oTyun.
B. Ymoloyiote To pétpo tng Suvaung F,. Tplpég dev umapyouv.
(An:a. 1,5m/s* , 6m/s 8.2N)

H TaxUTnTa Tou AUTOKLVATOU OTO oneio A v
eivat 72km/h. H ocuvoAikry 8Uvaun tpLBwWv
KOl aVTLOTAoewV aépa €xeL pétpo 1200N. P o= g
Yriohoyiote to METPO TNG SUVAUNG TOU
KLVNTNPO TOU QUTOKLVATOU av ota enopeva 10sec Staviel 200m.
(Am: 1200N )

To apywad akivnto cwpa m = 2Kg, umo tnv enidpaocn tg duvaung Fy, peta-
toniletal kata 20m oe 4sec. Na umoAoylotel To HETPO TNG 0pLIOVTLOC
npoéobetng duvaung F, mou mpémnel va aoknBel ¢' autd, wote oto (Slo
XPOVLKO dldotnua va Stavioel 36m. TpLpEg Sev umapyouv.

(Ar: 4N)

To owpa M = 4Kg tou oxAuarog €xel toxutnta v, = 10mM/s kat Tou aokeitat
SUvopun F = 12N, ¢ idlag katevBuvong pe tnv taxvutnto. Na umoloyioste
™V TaxUTNTA TOU KoL TN YETATOTLON Tou UETA armo 2 SsutepOhenta. TpLBEC
Sev umapyouv.

(Am: 16m/s , 26m)

, , , , LY
310 CWHA M Tou oxAuatog, ackeital Suvaun F, pe -
KatevBuvon avtiBetn NG v,. F
a. Mola Ba eival n TaxUTNTA TOU LETA Ao 2 Sec; -1

B. Meta amno néoo xpoévo Ba otapatnioet; Noco Oa €xeL LETATOTLOTEL TOTE;
TpLBég Sev undpyouv. Aivovtatv, = 20m/s, m = 4kg, F = 16N.
(Am:a.12m/s 8.5s , 50m)
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2.29

2.30

231

2.32

2.33

Na urtoAoyioete TNV Katakopudn SUvaUn TOU TPETIEL VAL OLOKCOUUE C' £val
owpa patag m = 1,6kg wote:

a. Na aveBaivel pe otabepr taxvtnta v = 4m/s.

B. Na kateBaivel pe otabepn tayvTnta v = 6M/S.

v. Na aveBaivel pe otabepr emwtdyuvon o = 1,2m/s%

8. Na kateBaivel pe otabepr) emutdyuvon a = 1m/s?.
Aivetal g = 10m/s%

(Art:a. I6N 8. 16N y.17,92N 6. 14,4N)

e owpa palog m = 1,6kg mou kiveital os Asio opulovtio eminedo e

taxvtnta petpou 10m/s apyilel va aokeitar Suvapn F rmapd\AnAn pe to

eninedo. H eflowon TnE TPoxLAC Tou TOTe Stapopdwvetal oe X = 10 t — t2.

a. Xxebldote 1o Sldvuopa TNG SUVAUNG TOU QOKEITAL OTO CWHA, Ko
UTIOAOYLOTE TO HETPO TNC.

B. Nwg petafaretal n TAXUTNTA TOU CWHATOC OE CUVAPTNON HE TOV
Xpovo; Na yilvel n ypadikr tne mopaotaon.

Y. Metd amno noéco xpovo n taxUTNTo ToU CWHAToG Ba undevioTel;

(Ar:a.3,2N 8.0 =10-2t y.5s)

Jwpa patag m = 0.5kg adrvetal and moAlv peyalo UYog vo TECEL OTO
€6adog. Av n avtiotaon Tou a€pa TIOU aoKelTaL ¢' autd eival Tng HopdNg
F = Kv? urtohoyiote Tnv péylotn (optakr) Tox(TnTo ou ommoKTd T0 CWHA.
Aivetas: g = 10m/s?, K = 4,59-10°N-s/m?

(Amn: 33m/s)

Je owpa palag m = 4kg mou apxika npepel og opllovtio eminedo aokeital
eni 4sec opulovtia Suvapn F = 6N. Mota Ba lval n HeTATONLON TOU CWLATOG
ota pwta 10sec; TplPeg dev umapyouv.

(Am: 48m)

Avo owpota palwv My = 2kg kot m, = 4kg, mou apxLka F
npepolv ot opllovtlo eminedo apyilouv tautdxpova va E !
KwvoUvTal umo tnv emibpacn twv opdvTiwy SuVAUEwWY
mou aokouvtat ¢' autd, F; = 4N, kot F, = 6N avtictolya. F,
Meta amnoé noéco xpovo Ba anéxouv 36m; E
TpLBEg bev umapyouv.

(Arm: 12s)
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MAZA - BAPOX - EAEYOGEPH IITQXH
Epwrtrjoslg

3.1 [old amno TI§ MapakATw MPOTACELS (VAL CWOTH;
o. H pada kal to Bapog evog CWHATOC TAPAEVOUV TTAVTOTE oTabepa.
B. H pata kal to Bapog evog cwpatog LetafaAAovTal amo TOMno os TOTO.
Y. H pala evog ocwpatog mapapevel otabepr evw To BAPOC TOU HETOPAA-
AeTal amo TOno o€ TOmo.
8. H pala evog owpatog LETABANETAL OO TOTO O TOMO, EVW TO BApog
TOU MOPAUEVEL TTAVTOTE 0TABEPO.

3.2 Ano moloug nmapdyovteg e€aptdatal To BAPOC EVOC CWUATOG;
a. Ano tn pala tou.
B. Amo tn pala tou, Kol Tov TOMO oToVv omoio Bploketal.
Y. Ao Kavévay mopayovta, To fApog TOU CWHATOC MAPAEVEL 0TOOEPO.

3.3 |. And tnv TapdToa Tou omLToU pag adrvVoUu e Vo TTECOUV TTPOC TO KATW &va
TOUTOUAO Kall €va KEppa. Mold armo TIG MOPOKATW TPOTACELC ElVAL CWOTH;
a. To mounouAo Ba ¢ptdoel mpwto oto £€5adog.
B. To képua Ba dptacel mpwto oto £6adog.
y. Kot ta 6uo cwpata Ba ptdcouv toutoxpova oto £60dog.
I1. Moldg mapayovtag cog eMNPEACE OTNV ANAVTNON Tou epwtiuatog I;
a. H avtiotaon tou agpa.
B. H erutdyuvon ¢ Baputntag.
Y. To yeyovog OTL To KEpa elvat Tio Bapl amo to moUmouAo.
I11. Nowd anavtnon Ba divate oto epwtnua | av BplokdpacTav oe KEVO A€POG;

3.4 Jwpa adnvetat anod UPoc h va méoel eAelBepa oto £60dog. Av n avtiotoon
TOU aépa elval aPEANTEQ, TIOLEC ATO TLG TIOPAKATW OXEOELC TiepLlypadouv
OWOoTA TNV Kivnon Tou owuaTog;

a. v=gt B. y=vt y. 2y = gt? 8.g=vlt

3.5 Jwpa ektofeletal Katokdpuda mpoc ta mavw. Av n avtiotacn tou apa
elval apeAnTéa Kal n ToXUTNTO TOU CWHOTOG apXLKA €XEL BeTIK aAyeBpLkn
TLUI TIOLA ATTO TLG TTAPAKATW TPOTACELS (VAL CWOTH;
a. H emutdyuvon tou cwpatog eivat undev.
B. H emutdyuvon Tou CWHATOC £XEL APVNTIKN OAYEBPLKH TLUN.
Y. H gmutdyuvon tou owpatog €XeL apXlKa apvntikn oAyeBplki T Kol
OTNV OUVEXELD BETIKA.
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3.6 luati av dev umnpxe avtiotaon Tou aépa Ba ATav €MKIVOUVO VO TTEPTIATAE
otav BpExet;

3.7 Swpa adrvetal ehelBepo amd UPog h xwpig apxtki taxvtnta. Av UTtapXEL
ovtiotaon tou atpoodalpkol agpa, mold Ba pmopel va eival TaxuTnTd Tou
LETA amo 3SeC;

a. 20m/s B. 30m/s y. 40m/s
P I
3.8 To owpa M ekteAel TNV Katakopubdn Kivnon Tou oXNULOTOG. : A
Ixedldote ywa ta onuela A, T, kat A ta Staviouata TNG  h !

TaxUTNTAC KAl TNG EMLTAXUVONG. A, :

A: I A: v

3.9 . Ato cwpara adrvovral amno to idto UPog, To Mpwto otnv EAAASa kal To
Seutepo otov lonuepwvod. Moo and ta duo ¢tdavel mpwto oto £dadog; Ot
OVTLOTAOELG TOU a€pa Bewpouvtal peANTEEG.

a. To cwpa otnv EAAGSa.
B. To cwpa otov lonuepvo
y. Ta dUo cwpata ¢ptdvouv Tautdxpova.

I1. Molwd okéPn oag odnynoe otnv mopandvw emiloyn;
a. H Stadopetikn TLun Tou g avapeca otoug 2 TOmoug,.
B. To 61ah0opeTIKO BAPOG TWV CWHUATWV.

Y. To Stadopetiko KAipa k& xwpag.

3.10 Adnvoupe €va HKPO OVTIKEIUEVO VO TIECEL TIPOG TA KATW OE KEVO Q£pOC,
XWPLG apXLKn TaXUTNTO. AV OLWG OTIPWXVALE TO WO TIPOG TO KATW WOTE Vol
QTIOKTOUCE apXLKI TaxXUTNTA v, Ba LEYAAWVE TO PETPO TNG EMLTAXUVONG TOU
OoWHOTOC;

3.11 Swpa adrvetal os KevOo 0£pog vo TEoel oto £€dadog. MNa Tov umoloylopo
TOU XpOVvou Kivnong tou pag Sivouv:
a. To UYog mou adédnke To cwua.
B. To méoo BapL eival to cwpa.
Y. To yewypadikd MAATOC TToU BPIOKETAL TO CWHAL.
Mold armno tig mapanavw nAnpodopieg eival mepLttn;
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MpoBAnuata

3.12

3.13

3.14

3.15

3.16

Jwpa adpnvetat ano vPog h =500m va néoet oto £6adog.
a. Mold lval To HETPO TNG TAXUTNTAG TOU, KOL TTOCO QTEXEL Ao TO onueio
EKTOELEUONG UETA O 4SEC;
B. e OO0 XPOVO KAl e TToLd TaxuTnTa ¢tavel oto £5adog;
Ot avTlotdoelg Tou aépa mapaleinovral. Aivetat g = 10m/s%.
(Am: a. 40m/s , 80m 6.10s , 100m/s)

MLIKpO cwpa adrnveTal anod TNV kopudn evog ktipiou UPoucg 25m. Moco Ba
améxel amo to £6adog petd oamd 2S; OL QVIIOTAOEL TOUu oépa
napaleinovrat. Aivetal g = 10m/s°.

(Ar: 5m)

ATO peydlo UYog, TNV Xpovikn otyun t, = 0 adrivoupe plo Hikpn mETpQ,
EVW HeTd amo 1s adrvoupe pia deltepn. Noco Ba anéxouv oL 2 METPEC TNV
XPOVLKN oTyun t = 2s;
Ot avTloTdoelg Tou aépa mapaleinovtal. Aivetat g = 10m/s%.

(Am: 15m)

Adrivoupe €va PLKpO ocwpa amod thv opodn evog ktiplou, kol autd ¢tavel
oto £€6adoc oe 2 SsutepoOAemTa.
a. Na urmoAoylotei to Uog Tou KTipiou.
B. Nooa petpa SLEvuoe n metpa oto 2° SeutePOAETTO;
OL avTLoTAoELS Tou aépa mapaleinovrat. Aivetat g = 10m/s%.
(Am: a. 20m 8.15m)

O aotpovaltng mou HOALG MATNOoE otnV entdAveLa TNG ZEANVNG adveL i
pwpn metpa amnod OPog h = 1m, va néoet oto £6adog. Ma tv Zehfvn n T
™C BopuTikig emtdxuvong eivat gs = 1,6m/s%.

a. e o600 Xpovo Ptavel oto £6adog;

B. Moldg Ba NTav o avtioToLyog XpOvog av 0 aoTpovalTng BpLoKOTav oTnv
emupdveta e Mg Ma tv n Sivetat ot g = 10m/s? kat oL QVTLOTACELS
Tou aépa mapaleinovral.

(Am:a. 1,125 6.0,45s)
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3.17

3.18

3.19

3.20

Jwpa ektofevetal katakopuda mPo¢ to Katw amd UPog h = 112m kot
dtavel oto £6adog peta amo xpovo t = 4s.
a. Na urmoAoyLoTel n apxikr TaxUTNTA TOU CWLATOG.
B. Mowd sival n TaxVTNTA TOU Kol TOLA LETATOTLON Tou 2 SeutepOAemta
LETA TNV EKTOEELON;
Ot avTlotdoelg Tou aépa apaleinovral. Aivetal g = 10m/s%.
(Am: a. 8m/s 8.28m/s , 36m)

Mia métpa ektoeveTol KATAKOpUdA TIPOC TA TTAVW UE OPXLKA TaxUTNTA
v, = 20m/s.
o. Na umohoylotel n toxUtntd tou Kat n petoromnor tou 1% Seutepo-
AEMTOU PETA TNV eKTOEEUON.
B. Na urtoAoyloBel o xpovoc avodou kal to péytoto UPog mou Ba ptdoeL To
owHa.
Y. 2& OO0 XPOVO Kol HE TOLA TaxUTNTA EMIOTPEPEL TO CWHA OTO CNUELD
EKTOEEUONC;
8. Molég XpoVIKEG OTLYHEG N mETpa Bploketal oe UYPog 18,75m amod to
onueio ektdéEevong;
€. Na oxeblootolv ywa TNV Kivnon 1tN¢ TMETpAG TA  SlOypAUUAT
ETUTAXUVONG — XPOVOU KaBwGg Kal TayuTnTog — XpOvou.
OL avTLoTdoeLg Tou aépa mapaleinovtal. Aivetal g = 10m/s%.
(Am: a. 10m/s , 15m 8.2s, 20m y.4s, —20m/s 6.1,5s, 2,55)

ATO TNV TOpAToa VO KTIpiou £va maldl exktoevel pia métpa katakopuda
TPOC TA TTAVW HE TaxuTnTo pEtpou 16m/s. H métpa otnv kaBodod tng mepva
Euotd amnod tnv tapdrtoa kot ¢ptdvel oto £8adoc petd and 4 SsutepoOAsmTa.
Na urtoAoylotel To UPog Tou KTLpiou.
OL avTLoTAoELS Tou aépa mapaleinovrat. Aivetat g = 10m/s%.

(Am: 16m)

Jwpa ektoeveTal Katakopuda MPoG Ta MAVW HE apxlkh ToxUTNTO KETPOU
12m/s. Na umoloyloBel n apxik toxVutnta Ue tnv omoia Ba £mpeme va
BANnBel to cwpa, wote va GTACEL 0TO TETPATIAACLO U oG am’ OTL apyLKA.
OL avTLoTdoeLg Tou aépa mapaleinovtal. Aivetal g = 10m/s%.

(Am: 24m/s )
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3.21

3.22

3.23

3.24

3.25

3.26

Agpootato avefaivel katakopuda TPog Ta MAVW HE otabepr tayxutnta
v, = 40m/s. Tn xpovikn otyun t,= 0, o agpovaltng adrvel eAevBepn pia
TETPAL.

a. Av ekelvn tnv otypn to agpootato PBpioketal oe UPog 240m amod to
£€6adocg, o mooa deutepoAenta n NETpa Ba ptaocel oto £60dog Kal HE
ToLd taxuTnTO;

B. Mou Ba BplokeTal TO OEPOCTATO EKELVN TN OTLYUN;

Y. Metd amdé moco Xpovo amod T OTWyUn Tou odédnke n métpa ta 2
owpota Ba anéyouv 80m;

OL avTLoTdoeLc Tou aépa tapaheinovral. Aivetal g = 10m/s%.
(Am: a. 125 , —-80m/s 8.720m y. 4s)

Jwua and vPpog 180m va méoel oto £€6adog. Na urmoloyLotel n petatonion
TOU oTo TeAeuTaio SeutepOAenTo TNG Kivnong.
Ol avtlotdoelg Tou agpa mapadeimovtal. Alvetal g = 10m/s°.

(Am: 55m)

Jwua aprnvetal eAeVBepo amd UPog h. Metd amd 2 Sesutepdlenta €va
SeUTEPO OWHA eKTOEEVETAL KATAKOPUDO TIPOG TA KATW HE apXLK ToxUTNTOL
v, = 40m/s kat dptavel tavtdypova oto £8adog to owpa. Na UTtoAoyLoTEL To
udog h. OL avtiotdoeLg Tou aépa napaheimovrat. Alvetal g = 10m/s?.

(Arm: 45m)

JWHO €KTOELEVETAL KOTAKOPUDO TPOC TA TAVW ME aApPXIKA TaxUutnIa v, =
50m/s. Tnv i8la xpovikr} otyun, oe UPog h = 100m mdvw amnd to onueio
ektdEevong adrvetal eAeUBepo va MECEL Eva SEVUTEPO CWHLAL.
ao. Metd amno nooo xpovo kot onpeio Ba cuvavinbouv;
B. MolEg oL TaXUTNTEG TOUC TNG OTLYHNA TNG OUVAVTNONG;
Ot avTloTdoelg Tou aépa mapaleinovral. Aivetat g = 10m/s%.
(Am: a. 25 , 80m ano to édagoc B.30m/s , —20m/s )

MaBntr¢ extelel éva meipopa. Adrvel pio odaipa and OPog h =7,05m n

omoia ¢ptavel oto €dadog petd amo 1.2 dsutepolenta. Anodeifte OtL TO

nelpapa Sev yivetal otnv EAAASa. OL avTLOTAOELG TOU aépa apaAsinovral.
(Ar: g =9,81m/s?)

JwHa eKToEEVETAL KATAKOPUPA TPOC TO MAVW HE apXIKA Taxutnta v, =
100m/s. Na umoloyloBel n TaxUTATA TOU TNV OTLYMH TIOU MEPVA amd éva
onueio mou Bpioketat og VPoc h = 1/4h,y, 0MoU hpay To PnAdtepo onueio
TTOU TO OWHA. Ot AVTLOTACELS Tou agpa apaleinovrat. Aivetat g = 10m/s?.
(Am: 86,6m/s , —86,6m/s)
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3.27

3.28

3.29

3.30

O Iwtnpng KAwTtod katakopuda TPog Ta MAVW TNV UnaAa, Sivovtdag tng
OpXLK TaXVUTNTA vV, WOTE va TNV Tdoel o MNEtpog mou PBploketol oTo
praAkove oe 0Pog 15m amod to €8adoc. H pundAa ¢tdavel otov NETpo pe
taxvtnta 10m/s. Na umtoAoyloBei n apxikn TaxuTNTA TNG UITAAQC.
OL avtiotdoelg Tou agpa napadeimovrtal. Aivetal g = 10m/s°.

(Amr: 20m/s)

O Métpog adou émiaoe TNV UNaAa, tThv adrnvel eEAeUBepn Le OKOTO va TIECEL
oTo0 KedAAL £vVOC HOTOOCLKAETLOTH, KWVOUUEVOU euBUypoappa OUOAd UE
tayvtnta v = 65km/h. Na umtoAoyloBei n andotaon Tou POTOGLKAETLOTH OO
NV KAtokopudn TPOXLA TNG UMAAAG TNV OTLyU Tou o Métpog TV adnvel
eAelBepn, WOTE va TETUXEL TOV OKOTIO TOU.
Ot avTloTdoelc Tou aépa tapaheinovral. Aivetat g = 10m/s%.

(Am: 31,27m )

‘Evag pabntric ektofelel katakopuda amo opodr Ktipiov UPoucg 25m puia

urala, n omola ¢ptdvel oto £dadog o 5s. Mold eival n popd ektOEELONG TNG
pmaAag; Na urtoAoyloBel n apxkn tng taxutnTa.
OL avTLoTdoeLg Tou aépa mapaleinovtal. Aivetat g = 10m/s%.

( Am: mpoc ta mavw , 20m/s)

Jwpa adrvetol eAsUBepo amd peyalo UPoc. Na anobeyBei ot n TayxvTnTd
Tou Sivetal amod tnv oxéon v=,/2gy , OMOU Yy n UETATONMION TOU KAl {
gruTdyuveon tg Baputntac. OL avTLoTACELS TOU TTapaAsimovTal.

2MOYAAXTHPIO M.E. 63



Quowkn A’ Aukeiou

KE®AAAIO 1.3
Avvauikn oto enimedo

ATIXP LTI TEG YVWOELG

Na ypadei o 3°° vopog tou NeUtwval.
Nold cUMMEPAOATA TIPOKUTTTOUV OIO QLUTOV;

Otav éva owua A aokel pia Suvoun A B
(6paon) F, . o éva ocwuoa B, TOTE KAl TO F,, == F
owua B aokel duvaun Fg, (avtibpaon) oto ! ! =
A, ioou uetpou alda avtidetng katevduvong.

O TtpiTOC VOUOG TNG KivnonG avapepetal o Kamola LOLOTNTA OAwV TwV
Suvauewv. loyvel yia Suvauelc enapnc kat yta SUVAUELC At artooTaon.
loxUelL €ite T ocwuata OGOPPOMOUVY, €eite emitayvuvovral. Aegixvel mw¢ ot
SuvaueLg otnv uon eupavifovral mavta katd {euyn.

H épaon pe tnv avtibpaon bev efovdetepwvovtal, ylati aokouvral o€
OLOPOPETIKA CWUATA, KOl ETTOUEVWE HEV UTTOPOULE VA TIC OUVIETOULIE.

Avadéparte oplopéveg Suvapelg ano enadn, Kat SUVALELS anod anootoon.

AUvaELs emapnc eivat ot SUVAUELS TTOU QOKOUVTOL O€ EVO OWUQ, oo dAAa
owuaTa TTOU EPYETAL O€ ertapn. Auvapelg emadng ivat: n dUvaun mou aokel
€val TeVIWHEVO oXowi oe éva owpa, n duvaun tou elatnpiou, n KABetn
Suvaun otnpLeng, n puikn Suvapun tou avBpwmou, n Avwon, n avtiotacn Tou
oEpa KA.

OL duvauelg anod esmadn mou aokouvtal o éva ocwua, elval tooeg, 6oa
elval KaL Ta cwpaTta Ue Ta onola EpXeTal o enadn.

AuvAuEl armd anmooTaon elval AQUTEC TTOU QOKOUVTOL O Eva CWUD, OTaV
Bpioketal uéoa oe kamoto nmedio. TEtoleg Suvapelg ivol to Bapog, n Suvaun
ovapeoa os 2 doptia, n SUvaun avapeoa og 2 HayvATEG K.A.TT.
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3. Nwg unmoAoyiletal To HETPO TNG CUVIOTAMEVNG TWV Suvapewv F; ko F> otig
TLOLPOLKATW TIEPUTTWOELG;
a. OL 800 duvapelg €xouv tnv idla katsvBuvon
B. OL 800 Sduvapelg £Xouv avtiBeTEG KATEVOUVOELG
Y. OL 800 Suvapelg eivot KAOETEG PETAEL TOUG
8. OLkatevBUVoEeLg TwV Suvapewv oxnuatifouv peta§l Toug ywvia ¢ # /2

Il . A v * = | =
a. H ouvictapévn 2 Suvapewy mou €xouv tnv dla F.
’ I ’ r 1 L
katevBuvaon, €xeL tnv dLa katevBuvon K AUTEC, -
KOlL LETPO (00 HE TO ABPOLOUA TWV LETPWYV TOUC. Fo.=Fi+F>
, . , F,
B. H ouvictapévn 2 OSuvApewv TOU £YouvV o -
avTiBeteg KateuBUvoeLg, €xeL TNV KatevBuvaon |
. , , , , —
NG LeyaAlTeEPNG A’ aUTEC, Kol HLETPO (00 e
NV anoAutn Stadopd Twv PETPWV TOUG. Fo. = | Fi-F> |

Y. H ouviotapévn 2 Suvapewv KABetwv UeTaty toug mpoaodlopiletal pe tov
Kavova Tou TapaAAnAoypappou.

Ky
F, "‘ E - JE2+E2 F,
oL T 1t H88¢¢=F
5 1

Fl

8. H ouviotapévn 2 Suvapewv mou oxnuatifouv ywvia 0 petal toug,
npooblopiletal Ko TTAAL pe TOV Kavova Tou mapoAAnAoypappou.

Fzz ek F, =+ F2+F, +2FF,0u0
i T Fnpd

&l =
He o F, +F,ouv0
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Na avalioete wa dvvaun F oe 2 cuvictwoeg F, kat Fy kaBeteg petafo
TOUG.

AvaAvoupe tnv duvapn F oe 2 ouvictwoeg Fy kat Fy Fy
otoug kaBetoug afoveg X katy.  loxvel: Fy = F-ouve
Fy=Fnpe ¢

MNOte £XOUUE LOOPPOTILOL OMOETIIMES WV SUVAHEWV;

Eva onuelakO aVTIKEIUEVO LOOPPOTTEL OTaV Elval akivnto, 1 KIVEITOL LE
oradepn taxutnto. AEUe TOTE OTL Ol SUVOUEIC TTOU QOKOUVTOL OTO OWUX
LOOPPOTOUV.

Otav ot SUVALELG LOOPPOTTOUV, 1) CUVIOTOUEVH TOUGC Eival (on UE Unbév.

2F=0

Av oL duvdpelg sival ouoemninedeg, pumopolpe va TG avollooups ot 2
OUVLOTWOEG, 0 ALOVEG X Kal Y KABetoug HeTafl Toug. H ouviotauévn Twv
ouvicTwowv o€ k&Be dfova eival ton pe pndév. (ZF4 = 0 kat ZF, = 0).

OL mopanmdvw OXECELS OMOTEAOUV KAV KAl avaykaia cuvinkn ylo tnv
LoopporTtia opoenineSwv Suvapewv.

MrmopoUpe va TpoBAEPoUpE oV €val ONUELOKO QVTIKELEVO LOOPPOTIEL,
edpbdoov yvwpiloupe OTL N CUVIOTAWEVN TWV SUVAUEWV TTOU loKOUVTOL G' AUTO
glvat on pe undév.

2F, =0

2F=0 <
2F, =0

Tt eivan n duvaun otipEng pag smpaveiag N; Nwg PmopoUUe va TRV
unoAoyiooue;

Avvaun othipiéng N (i F) pag
(otepedc) empavelac, eivat n duvaun
TIOU QLOKEL ) ETIPAVELX OE Eva CWUA F,
UE TO omolo Bploketal o emoapl), Kot
T0 EUTTOSIlEL va ELOYWPHOEL O° auTr).

Exel katevBuvan kadetn otnv erni-
Qaveia.

=]

=
I
=
&5
Il
=
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Xapdaloupe tov Gfova Yy kdBeto otnv emuddvela, kot Tov agova X
nap@AAnio o€ autiv. AVOAUOUUE OAEG T SUVAUELG TTOU lOKOUVTOL OTO GWHA
OE OUVLOTWOEG O0TOoUG dfoveg X Kkat Y. To pétpo tng Suvaung otnpgng N
urohoyiletat anod tnv oxéon: XF, = 0.

N N N
F, F
=R,
F
B B B

SFy=0 = SRy =0 = | {szchve B_){szBmJO
N-B=0 = |[N-B-F=0 = F, =Fnuo B, =Bouvb
N =B N=B+F
2Fy =0 = XF, =0 =
N+F =B = N=By =
N =B-Fmnub N =B-cuvb

Nowd duvaun ovoudloupe TPPR; Nowd eival n otatiky TELWPA Ko IoLd n
PPN 0ALloOroswc; Mold gival Ta XapoKTNPLOTIKA TOUG;

L. Ztatikn tP18r ovoualetar n OSuvaun mou EUPAVIIETOL QVAUECH OTIC
ETIPAVELEC 2 owUAdTWV TToU aAAnAocuurielovtal, evw Bpiokovtal o€ CYETIKN
akwvnolia.

O GvOpwmog Tou OXNUOTOG CTIPWXVEL TO Bapu
KLBwWTLO pe optlovtia Suvapun F. To KIBWTLO OpwG
mapapével okivnto. H d0vapn mou to gpmodilet
va KlvnOet eival n otatikn telpn. H otatikn teBn I F
ekdppalel To yeyovog otL to £€dadog Sev eival
Aelo, kal epmnodilel To cwpa va KwvnBel oe oxéon
W outo. Aokeital amd to €8adog oto cwia, Kal B
£xel katevBuvon avtiBetn NG KateLBUVONG TNG
ToxutnTag mou Ba amoktoUoE TO CwHA OV 0 AvBpwWNoG UMopouces va To
KLVNOEL

\F,
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Fi
I1. H tp181 oAioSnonc eupaviletal kata tnv enaen v

To PETPO TNG otatikAg TPPBAG gival (oo pe to PETPO TG duvaung F mou
enuyelpel va ompwéel to cwpa. MNaipvel TIHEG amd Tto UNdEv, WG KAmola
péylotn T Tomax TOU €faptdtal amd tnv ¢uon Twv EMPAVELWV TOU
g€pxovtal og emoadr, Kal ival avdloyn Tou UETPOU TNG KABeTng Suvaung
otApLEnG petafl toug F. H Tomax OVopaleTal oplakn teLBA Kat elval n pHéyLotn
TN ToU pnopel va apel n otatikn TPRN. loxvet: Tomax = Uo Fu

To U, €lvat 0 cuvteAeoTh g oTaTIKAG TPLPNG. Elval kaBapog apBuog (dev exel
povadecg pétpnong), kat e€aptdtal povo amnod tnv ¢uon Twv EMLPAVELWY TTOU
£pxovtal os emadn.

Av n &uvapun F mou ackoUpe 0To owpa €Xel HETPO F > Tomay, TOTE TO CWUO
Ba kwvnBei mpog Tnv KateLBULVON TNG.

2 avukewwévwy mou aAdnloouuniélovral, evw T
10 éva oAloVaivel o€ oxéon Ue to dAdo.
H tp16n odioBnong T mou aoKeiTal 0 Eva CWUO TIOU KIVEITOL OE EVal Oxt
Agio €dapocg, exet kateuduvon avtidetn T TAXUTNTAC TOU OWUATOG. TO
UETPO TNG:
a. Elvat avetaptnto tou gppadou emipavelag emadng ToUu CWHOTOG Ko
Tou edagdoug.
B. Elval avefdptnto TNG TOXUTNTAG LE TNV OTola Kveital.
y. E€aptdtat and tnv dpuon twv enwdpavelwv emadnc.
8. Elvat avaloyo tng kaBetng avtidpaong F.. (NopolL tpLprg oAlobrioswg).

=

loyvet: T =u'F, omov u o ouvtedeotrig tptBri¢ oAioBnong. Eivar kaBapdg
aptIuog, (bev Exel uovadec UETPNONG), KoL n T ToU géXpTATOL QIO THV
OUON TWV EMIPAVELWV EMAPNC. [ 2 CUYKEKPIUEVEG ETTLPAVELEC 1) TLUN QUTH)
elvat Aiyo ULkpOTEPN oo TNV AVTIOTOLYN TOU CUVTEAEOTI OTATIKNG TPLBIC.

H tp1Bn oAicBnonc eivat mavtote UIKPOTEPN oo TNV opLaki) TPLBn.
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3°sNOMOX NEYTQNA - EIAH AYNAMEQN

Epwrtrjosig

1.1 e évav avBpwro aockouvtal To BAapog Kal n Suvaun otnpLEng tou edadoug.
AmoteAoUv oL 800 autég Suvapelg £va {euyog Spaong — avtidpaong;

1.2 O Kwortag €xel BaAeL €va ToUBAo oto kedpahtl Tou kat Seixvel va Suadopel
€vrtova. Mota Suvaun vouilete OtTL TOV MOVQ;

1.3 Nota Suvapn aokeital otnv {uyapld Tn oTypn mou Luylopaote; EXel HETPO
navtote (0o pe to BApog tou cwpartog; MNote n €vdelén tng luyapldg dev
Selyvel To mpayUaTIko pog Bapog;

1.4 O natépag Suodopel pe TNV amoddoon TOU YLoU TOU OTO OXOAELO KOl TOV Xa-
OTOUKICeL. YapyeL avtidpaon otn SUvapn mou AoKnoe To XEPL TOU TIATEPQ,;

15 L

II.
II1.

16 L

II.
I11.

a. Quolkd, To pdyouAo Tou maldlou aokel pia duvaun (oou péTpou ala

avTiBeTnC Ppopdg oTo XEPL TOU MOTEPQA.

B. Oxy, yiati povo o matépag whel To XEPL TOU TPOC TO TtaLdi.

Y. Ymapxel avtidpaon, yati ekeivn tn otyun kot to nodi wbel to cwua
TOU TIPOG TOV MATEPQA.

, . : m,
Moleg SUVARELG AOKOUVTAL OTO CWHATA TOU F -

oxnuoatog; (Tplpeg dev undpyouv).

Moteg art’ auTég Tig Suvapelg amoteAouy levyog 6paong — aviidpaonc;
Mota SUvapn eMITAXUVEL TO CWHA My;

Moleg SUVAUELG AOKOUVTAL OTA CWLATA TOU OXNUOTOG;

11 -m]

Moteg art’ autég tic Suvapelg amoteloly {elyog Spaong — avtidpoaonc;
Av my = 3kg, m, = 2Kkg, g = 10m/s?, va umoloyioete ta pETPA OAWV TWV
Suvapewv Tou avadéparte.

1.7 Inuewote E A A avn d0vaun sivat Emadnc r anoé Anootaon:

a. Suvapn vAparog. . . 8. duvaun otipne empaveiag. . .
B. Suvapn shatnpiou . .. €. Suvaun Coulomb . ..
y. Bapog. ..
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YYNOEXH - ANAAYXH AYNAMEQN XTO EIIIITEAO
Epwrtrjoslg
2.1 To pétpo NG ouviotapévng Twv duvapewv F; = 3N kat F, = 4N, 6ev pmopetl

va givat:
o. IN B. 4N y. 3N 8. 8N

2.2  Hovuviotapévn twy Suvapewyv F; = 2N, F, = 4N €xeL pétpo:

a. 6N B. 2N y. 245N
8. Sev umopoU e Vo OIAVTCOUUE.

2.3 To pétpo NG cuvioTapévng Twy duvapewy F; = 6N kat F, = 11N lowg sivat:
o. 3N B. 7N y. 20N

2.4 Na avalvoete ) duvaun F otoug doveg tou
oxniuatog. Av F = 10N, ¢ = 30°, tote: F

SEN N.
Fy=i. N. )

2.5 Av F;=10N, F, =12N, F; =8N, n cuviotapévn

TWV TPLWV SUVAEWVY EXEL LETPO. _-— - -
a. 10N y. 6N
B. 14N 8. 30N

Tou oxnuarog, F; = F, = 10N;
a. Motl ackolvtal og S10POPETIKA CWHATA. = .
B. MNnotl €xouv oo pEtpa.
y. Narti dev yvwpiloupe tn ywvia mou oxnuatilouv ol KateuBUVOELG TOUG.

2.6 Tlati dev £xel vonua n ouvioTtopévn Twy 2 SUVAHEWY B/
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AoKNoei§ i F

2.7

2.8

2.9

2.10

2.11

2.12

2.13

Na urtoAoytotel n cuvioTapevn Twv SUVAPEWV TOU F,
oxnuatog: F; = 10N, F, = 2N, F3 = 6N. - =
(Am: 10N , ep8 =3 /4 ywvia uetaéo Fi,, F,; )

Y& €éva onUELOKO avtikelpevo evepyouv 2 duvapelg F; kat F, = 2F;. Av n
OUVLOTAPEVN TOUG €xel pétpo F, = Flﬁ N, va umoloylotei n ywvia mou

oxnuatilouv oL KATELBUVOELG TOUG.
(Am: w/3)

Je éval ONUELAKO avtikeipevo evepyouv 2 duvapelg F; = 3N kat F,. Av n
ouviotapévn duvaun F,, €xel pétpo 4N kat eival kabetn otnv F; va umoAo-
YLOTEL TO HETPO KaL N katevBuvon tne Fo.
(Am: 5N, epf =3 /4 ywvia uetaév F,, F,; )
K
[ ]
Na uTtoAOYLOTEL N CUVLOTAWEVN TWV SUVAPEWV TOU OXNUATOC.
Atvovtat: F, = 10N, F; = 6N, F; = 20N, F, = 8N.
(Am: 12N , epf = 3 /4 ywvia uetaéo F,, F,;)

'K,

To PETPO TNG ouvLoTapEVNG SUo KaBeTtwv duvapewv F; kat F, elvat katd pia
povada HeyaAUTEPO A0 TO HETPO NG F1. H epamrtopévn tng ywvioag petau
¢ F1 kat tng cuviotapévng eival 5/12. Na umtoAoylotolv ta pétpa Twv Fy
Kot Fz.

(Am: 12N, 5N)

Av n ouviotapévn dvo duvapewv Fi, F, (oou pétpou, €xel loo pétpo pe
QUTEC, UToAoyioTe TNV ywvia mou oxnuati{ouv ol KateuBUVOELG TOUG.
(Am: 120°)

Av F; =8N, F, = 6N, F; = 5N, F, = 10N
kat F5 = 6N, va avoAUoeTe TIC MOPAKATW
SUVAUELG O£ OUVIOTWOEC TwWV opBoywviwv
agOvVwV X KaL y.

Aivovtat: ¢ = 30°, 0 =45°, ® = 60°.
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2.14 Na avalvoete v duvaun F = 12N oe 2 cuviotwoeg KABeTEG UETALY TOUG,
£€T0L WOTE N pio arm' autég va oxnpatilet e tnv duvaun F ywvia 30°.
(Am: 683N, 6N)

y

2.15 Av nub = 0,6 va unoAoyLotolv oL cuvioTwoeg tng F = 6N F
oTouG opBoywvioug AEOVEG X KaL Y. :
(Am: 48N, 3,6N) 0

2.16 Avo duvdpelg F; kot F, oxnuatiZouv petafl toug ywvia ¢ = 60°. Av F,= 8N
va uttohoylotel To pétpo tng F; wote n ouviotapévn twv §uo Suvapewyv va

éxeL pétpo V112 N.
(Ar: 4N)

2.17 Na umtoAoyLoTEL N GUVICTAUEVN TWV SUVAPEWY Tou SumAavoul
ok oxfiuartog:

Aivovtas: F1 = 12N, F, = 2N, Fs = 642N, ¢ = 45°.
(Am: 10N, epf = 3/4 ywvia petalu F,, F,; )

2.18 Na UTtOAOYLOTEL N CUVIOTOUEVN TWV TIOPAKATW
duvapewv: Fi=F, =F;=F, = 10N, 6 = 30°.

(Art: 15,06N , o =24,9° ywvia uetav F,, kat aéova X )

2.19 Na uTtoAOYLOTEL N CUVLOTAWEVN TWV SUVAUEWV. B k
Atvovtau: Fy = 10V3N ,F,=20N, F; = 10V3N. 60° 7o
(Am: 10N , 0 =60° ywvia uetaév F,; kat aéova X )
K
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IXOPPOIIIA AYNAMEQN XTO ENIITEAO

Aoknosig

3.1

3.2

34

3.5

Av TO CWUO TOU OXAUATOC LOOPPOTEL va uToAo-
yloeTe TIg SUVALELS TWV 2 VIUATWV. e
Aivovtat: B = 100N, ¢ = 45°.

(Arm: 100N, 10042N)

Na umoloyioete TIC SUVAUELG TWV VNUATWV TOU o o
0.0KOUVTOL OTO CWHO. ' e
Aivovtat: B = 40N, ¢ =30° 6 = 60°. [

(Am: 203N, 20N)

0 3.3 Av 10 Bapog tou cwpatog sivat 60N, va urtoAoyloTei n
Suvapun otApLEng tng emipaveLlag Ue TNV omoio £pXeToL
o' enadn. ¢ = 30°.

( Art: 20\/5 N)

Na umoloylotel n SUvopun Tou vApATog KaBwe Kal n
SUvoun otnpEng tou edddoug oto cwpa. Aivovral, to
Bapog tou cwpoatog B = 10N, kal n ywvia kA\icswg tou
erunédou ¢ = 30°. A4
(Am: SN, 5V3N)

Mua olbepévia odaipa Bapoug 30N Looppomel oe
Katakopudpn O£on Sepévn HE VAUO OTEPEWMEVO
ard tnv opodr damédou.

MAnotaloupe otnv odaipa Evav PHayvAtn OmoTe To

VAQ aTTOKALVEL Ao TNV Katakopudo. Av n duvaun N -S
Tou poyvAtn €xet pétpo F = 104/3N , va uTo-
Aoylotel n ywvia KTPOTAG ¢ TOU VAULATOG.

(Am: 30%)
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3.6 M optZovtia duvapn F = 30N, ektpénel To cwua ToU
EKKPEMOUC amod TNV apykn B€on Looppomiag Tou Katd
ywvia ¢. Av to Bdpog tou cwpatog eivalt B =40N, va
UTTOAOYLOTEL TO LETPO TNG SUVALNG TOU VI LOTOG.

(Art: 50N )

1) 2) 3.7 Na umoloyloTtoUv oL SUVAELG oTPLENG TWV ETTL-

davelwv (1) kat (2) oto cwpa Tou CXNUATOG.
Aivovtal B = 60N, ¢ = 30°, 6 = 45°
¢ 0 12042 120

An: ——— N, N
A el N T2ede

3.8 H pikpn pmdAa aktivag r = 20cm €xel obnvwoeL ¢' Eva UIKPO

avolypa tou edadoug prkoug 20cm. Av n duvaun otnpLeng

Tou 6E€XETAL N UMAAA and KABs emupAvela TIOU EPYETAL OF
enodn EXeL pEtpo 204/3N , VoL uTtoAoyioete To BApog TnC.

(Am: 20N , 20N )

3.9 Av B;=10N, B, = 12N, va unoloylotolv Ta HETPA TWV
m, SUVAPEWV TWV VNUATWY TIOU 0OKOUVTOL OTA CWOTa
TOU OXNUATOGC.
(Am: 22N, I2N)
m;

3.10 Av B; = 10N, B, = 20N kat B; = 30N, va =
uTtoAOyLoTOUV Ol SUVAEL TIOU OOKOUVTAL OTO -9
owpa (3) Tou oxuaroc.

(Am: duvaueig vnuatwv 10N , 20N,

Suvaun atripiénc ebapouc (30 — 10 \/E)N)
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3.11 Av B = 70N, umolAoyioTte TG TACEL] TWV VNUATWY 30°
oto onueio O. -0

(Am: 140N, 703N, 70N)

3.12 No UTIOAOYLOETE TIC TAOELG TWV VNLLATWY,
av B, = 30N, B, = 10v/3N .
(An: 203N, 103N, 20415N)

3.13 Ymoloyiote TI¢ TAOELG TWV vhudTwy av My = 2kg
m, = 4kg kat 0 = 30°.
(Am: 30N , 20N )
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OI NOMOI TOY NEYTQNA XTO EIIIITEAO
Epwrtrjoslg

4.1 O duvapelg tou oxnuatog sival opllovtiec. Na oxedldoete To SLAVUCUA TNG
ETUTAUVONG TIOU OTTOKTA TO CWHAL.

F
=L -~ = l——F.

. B. Y.

4.2 Oubuvapelg F; kat F, mou ackovvtal oto owpa pafog m eivar  Fa

0pL{OVTLEC. TO LETPO TNE EMLTAYUVONG 0L TTOU ATTOKTA €lval:
2 2
a b V- JE*R
F,

m m
B- F1 + Fz s. Fl — Fz
m m
MpoBAnuata

4.3 YmoAoyioTe TNV EMITAXUVON TOU CWUOTOG, KABWG Kot

F,
v Suvaun otpeng tou edadouc. F,
Aivovta: m=5kg , F, = 25/2 N, F, = 15N, g = 10m/s? =gt

Kot @ = 45°. TplBég Sev umdpyouv.
(Am: 2m/s* , 25N )

4.4 Ymoloyiote to pétpo TNG SUvapng F mou mpémel va

F
aokoUpE oto owpa M = 1Kkg, wote va Kweltat mpog ta
ndvw pe otadepr| ermtdyuvon o = 1,5m/s%. Alvovtat n
ywvia kKAiong tou emunédou 6 = 30°, kaw g = 10m/s?.
TpBég bev umdpyouv. 9

(Am: 6,5N )

45 AVFy=6N,F,=15/2N,m= 2J2kg ka6 = 45°,

Fi
a. Ymoloylote tnv emitdyuvon e TNV omola Kwveltal
To cwia. TpBEg ev umtapyouv. F,
B. Ymoloyliote Tnv SUvaun otnpLeng tou edadouc.
0

(Am:a.~2/amis?, 8.35N)
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4.6

4.7

4.8

4.9

Ao tn Bdon Asiou kekApévou srunédou ywviag kAiong 0 = 30°, ektofsvou-
HE OWMO HE apXKn Ttaxutnta v, = 12m/s. Nooca petpa Bo katadépel va
avéBet; Aivetal g = 10m/s%. TpiBEg Sev uTapXOLV.

(Am: 14,4m)

I apxkd akivnto cwpa m = 2kg aokouvtat 2 oplldvileg SUVAELS KABETEG
petafl toug pétpwy F; = 6N kat F, = 8N.
a. Na umoloyioete to PETPO KAl TNV KotelBUVON TNG EMTAXUVON TIOU
QUTTOKTAL TO CWHAL.
B. Moo ivat n petatdrnior] Tou otnv Stdpketa tou 3% SsutepoAéntou;
(Ar: a. 5m/s® ep0 =314 ywvia uetaév F,;, F, 6.12,5m)

Mta KOomEAQ PETAKIVEL TO KapOTolL Pe To Ppeédog oto opllovio emimedo,
aokwvtag o' autd duvaun F = 60N, ou n katevBuvor) TNg oxnUaTilel ywvia
60° pe to eninedo. To kapdToL Kiveital pe otaBepr) taxvtnta. Yrohoyiote to
HETPO TNG OUVIOTAPEVNG SUVAUNG TIOU OVTLOTEKETAL OTNV Kivnon Tou
Kapotolov. Alvetal n pada kapotolou — Bpédpoug m = 10Kkg.

(Am: 30N )

310 owpa pagog m = 2,5kg mou apyikd npeuel oe opllovtlo eninedo aokei-
ta Suvapn F = 40N und ywvia 60° wg mpog to eninedo Kat To avaykalel vo
Sltavuoel 48m ot 4sec. Amodeifte OTL utApXeL TPLRNA Kol UTTOAOYLOTE TO HETPO
ne.

(Am: 5N)

4.10 |. YmoAoyloTe TNV EMLTAYUVON O TIOU TIPETIEL VA m

€xel T0 owpa pdloc M wg mpog to édadog, F
WOTE TO oWHO pHalag M va Tapapével akivnto -
O€ OX€ON HE QUTO. L] 0

I1. Yrnoloyiote to pétpo tn¢ duvaung F mou npénel va aockolpe 0To cwua M

¢' auTnV TNV epimtwon.
Agv umtapyouv tpLREC. Atvovtar M, m, 0 kat n emtdyuvon tng Baputntag g.
(Ar: a. g-epl 6. (M+m)-g-epf )

4.11 YmolAoyloTe TNV €NLTAXUVON L€ TNV onola Kwolvtal oL Suo
palec. To oxowi kat n tpoxaAio £€xouv apehntéo Bapoc. Asv ( g )

undpxouv tpLPEC. Alvovtatmy , my, g, My > m,.

ml.

(Am: g (my—my)/(my+my)) .mz
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412

4.13

4.14

4.15

4.16

Ta 6Uo cwpata My = 2kg kat M, = 3Kg Kwouvtat

UTo TtV enidpaocn opovtiag duvaung F = 10N _-_._.

o€ Aelo oplovtio enimedo. YnoAoylote To HETPO
TNG ETUTAXUVONG TIOU OTTOKTOUV.
(Ar: 2m/s°)

Adnvoupe Ta apylka akivnta cwpato pe PHaleg M2
m; = 3Kg kat m, va kwnBouv ghelBepa, omdte
SLAMIOTWVOURE OTL OOKToUV Taxutnta v = 6m/s
o€ xpovo 2S. Na urtohoyioete:

a. Tnv enLtdyuvon mou amoKTouv.

B. Tnv Uvapn mou aoKel To VAU 0TO GWHA M.
y. Tnv pada m,.

m;

(Ar: a. 3m/s®> 8.2IN y.7kg)

JTO CwHA M; TOU oXNUATOC aokeital duvaun

F. Tn xpovikn otyun t = 3sec to oxowi onael. ] ] |
Yrnoloylote Tnv anoctacn Twv U0 CWHATWY
2 SeutepOhenta apOTOU £O0TIOCE TO OXOLVL.
Aivovtaimy = 2kg, m, = 1kg, F = 12N. TpBég dev undpyouv.
Ta 2 cwpata mpLy NG entdpacn tng Suvaung F ntav akivnra.

(Am: 12m)

JTo vAuo Tou oxnuotog (a)

ookoUpe Suvaun otobepou
pétpou F = 30N. 1o oxnua (B),
KPEUAUE OTO VAU €va Cwa
Bapoug B, = F. Ynoloyiote tnv

ETTAYUVON TIOU OTIOKTA TO
owpo m; os kaBe mepimtwon. TpBég dev umapyouv. To Bapoc, tou 1%
owpatog eivat B; = 20N kat n emtayuvon tng Baputntog g = 10m/s°.

(Ar: a; = 15m/s® , o, = 6m/s®)

Adnvoupe éva UIKpO owpa otnv Kopudn Tou
KEKALUEVOU ETULMESOU. AV TO HNKOC TOU KEKALLEVOU
emunedou sivat S kot to UPog tou h, va amobdeifete
OTL 0O XPOVOC TIOU QIALTELTOL yla va PTACEL TO

owpa otn Bdon tou elvat t=s,/2/gh . o
Aivetal to g. Tpipeg dev umdpyouv.
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4.17 1. Na unoloylotet To pétpo tng duvaung F1 av to U/r F
owpo Kwveital pe otaBepn toyvTnta v = 20m/s.
1. Noto Ba Atav to pétpo tng F, av n toxvtnta ixe
otaBepod petpo v = 30mM/s.
Aivovtat: B = 16N, ¢ = 30°. TpiBég dev umapyouv. 2

(Ar:a. 8N , 8.8N)

4.18 To cwpa tou oxnuatog Bapoug B = 50N «kiveital pe F,
otaBepn toxutnta mpog ta defla. Av F, = 20N, va F,
umoAoyLlotel To péTpo TN Fy, KaBwG Kal To PETPO TNG
Suvaung otripéng tou edadoug. Aivetal @ = 60°. TpLBEg Sev umdpxouv.

(Ar: 40N, (50 - 20~/3 )N)

9 _

4.19 Av 10 UnRKog evog Asiou kekAtpévou emumédou eivat 10m kat to UPog Tou 6m,
va UTtoAoyioETe TO eAdxLOTO HETPO TNG SUvaung F mou mpémnel va aokrooupe
o' éva owpa TapAAANAa pe To KeKALUEVO eMimedo woTe va To aveBacoupe
otnv kopuodr). Alvetal To Bapog Tou cwpatog B = 12N.
(Art: 7,2N)

4.20 Av TO CWMO TOU OXNMOTOG avePBalvel KATA WAKOG
TOU KeKALEVOU emumedou, pe otabepn taxutnta v,
va UTIoAOYLoETE TO PETPO TG Suvapng Fy, kabBwg Kot
TO UETPO NG SUvaung otiplEng tou edadouc. Tt Ba ()
AaAAale av to cwpa KatéBatve pe otabepn taxvtnta v; TpBEC Sev umdpyouv.
(An: Bepp , B/ovvp)

4.21 To ocwpa TOU OXAHUATOC KLeltal pe otabepn F
tayutnta mpog ta 6gfia. Av F; = 10N, F; = 30N, :

B = 50N, kat ¢ =45°, va unoloylotel T0 pPETPO F, i"’ F,
™¢ F,, kaBwg kot To pHETpo TNG SUvapng otnPLEng

Tou eddadoug. TpLBEc Sev uTtapyoLV.

(Ar: 202 N, 30N)

4.22 Aegpootato ouvoAlkng palag M katePaivel katakopuda MPoG Ta KATW HE
grutayuvon o. Otav OpwG 0 aepovauTnG METAEEL TPOC TO KATW KAToLd
OMOOKeUN MAloG M, TO AEPOCTOTO KIVEITAL TPOG TA KATW HE otabepn
taxvtnta. Na umoAoylotel n pdla M. Aivovtat M, o, g. & 6An tnv Stapkela
NG Klvnong, ackeital oto agpootato avuPpwTtikr duvoun pétpou F.

(Ar: Ma/Q)
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TPIBH
Epwrtrjoslg

5.1 owa elval n anapaitntn npolnmobeon yla va UTIAPXEL TP avaueoa os 2
ETUPAVELEG;
a. OLemidaveleg Sev mpénel va sival Asieg.
B. Mpémel va umdapyet kaBetn Suvapn otnPLENg avApeoa oTLg emdAVELEC.
Y. H plo emudadvela mpémel va Kiveital os oxéon e tnv AAAn.

5.2 Ol oUuVTEAEOTEG OTATLKAC TPLBNG Katl TpLBAg oAloBnong:
a. Exouv wg povada pétpnong to 1N.
B. Exouv wc povéda pétpnonc to IN/m?.
y. Elval adidotata puoika pey£on.
8. H povada pétpnorng toug e€aptatal ano tnv ¢uon Twv EMGAVELWY TIOU
€pxovral o' emadn.

5.3 Anod noloug mapdyovteg e€apTATOL TO METPO TNG TPLPNG oAloBnong;
o. Amo to epfadov emadnc avdpeoa otig SU0 emdAVELEG.
B. ATO TNV OXETLKI TOXUTNTO TWV EMLDAVELWV.
Y. Ao tn dpUon Twv eTLpaveLwv.
8. Ao tnv kaBetn avtibpacn avapeoa ot eTMLPAVELEC.

5.4 To cwpa OTEKETAL OTOV TOXO UTIO TNV emidpaon tng opt{ovtiog Suvaung F.

I. Nolog epnodilel To cwua va METEL;
a. To Bapoc. F
B. H opuovtia Suvaun.
Y. H tpLpn avaueoa oto cwua Kot oTov Tolyo.

II. Av aoknooupe pta Suvoun F pikpotepou pétpou to cwpa Oa mEoeL.
Nwc e€nyeital auto;
a. HF 8ev unopei va e€oudetepwoel To BAPOG TOU CWHATOC.
B. EAattwvetal to PETPO TNG KABETNC avtidpaong avapeEsSA OTO CWHA KoL
ToV Tol)O.
Y. H emudavela emadng Twv 2 cwudtwy, Sev eival mAEov TOGO TpayLd.
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5.5 To owpo Tou OYAUATOG KIVELTAL TTPOG TN BACN TOU KEKALUEVOU EMUTESOU:
I. Tunaplot@vouv ta SLavUopaTa TOU CXNUATOG; Y 5

Ve oo o
S

I1. Moleg SlopBwoelg Ba MPEMEL VO KAVOURE av TO oWHA KLVelTal mpog Ta
TIOVW;

5.6 Adou otav Kwveltal éva cwpa pe otabepn taxltnTa n cuvictapévn duvapn
ToU aoKeital o' auto €xel PETPO (00 pe unbdév, ylotl Ba mpémel va tou
O0.OKOULE CUVEXWCE Hia Suvaun;

5.7 Mote otopatd eukoAdtepa €va Gpoptnyo;
a. Otav Sev éxeL dpoprtio.
B. Otav sival poptwpévo.
Y. Ztapota to (6lo eUkoAa () SUoKoAQ) Kal oTLG SUO MEPUTTWOELS.

5.8 2to cwpa 1 Tou oXAUATOG aoKOUME opllovTia m,
Sduvapun F. MNotwa dUvapn Kwel to cwua 2; _F,E m,
a. Hopudvtia duvaun F.
B. H avtidpaon tng op{dvtiag Suvaung F.
y. H 80vapn nmou aokel to cwpa 1 oto cwya 2.
8. H1tppn avapeoa otig empAVELEG TWV 2 CWUATWV.

5.9 O avBpwrocg aokel oplldovtia Suvaun F oto Bapu F
KLBWTLO0. ItV 0pXn KaBwg To KIPwTLo Sev PeTakLveital /fQI_—
n Suvaun F auvédavel to pétpo tneg. Otav to KIBWTLO
apxilel va kweltal, umo tnv emidpacn tng F €xeL otabepn toyvutnta. Mola
ard TG MOPOKATW YPADLKEC TTAPACTACELS amodidel KaAUutepa TN petafoln
Tou pEtpou TG duvaunc F og cuvdptnon e to xpovo;

e P

o. B. Y- 6.

[
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5.10

5.11

Jwpa patag m = 2kg woopponel oto opl{ovilo eninedo. F
O ouVTEAEOTAC OTATIKAC TPLBAC AVAUESH OTO CWHA KOl /ﬁQ._.
10 €8adog eival u, = 0,6 evw o ocuvteleotig TPLBAG
oAloBnong, 1= 0,5. O dvBpwrnog aokel oto cwpa Suvaun F tng omolag to
METPO ouvexwe avEavetal. No avtlotoLyioeTe cwotd To KETPO TG Suvaung F
TIOU QOKE(TAL O0TO cWHA OMwC daivetal oTo oXAKA, HE TO HETPO TNG TPLPAC
nou avantiooetal. Alvetat g = 10m/s%

1 F=5N a. T=12N
- B. T=5N
2. F=8N
y. T=15N
3. F=12N _
4. F=15N 8. T=8N
T €. T=10N
To pétpo tng Suvaung F mou aokeital o' éva apylka ¥

akivto owpa, KaBWE Kat N TaxUTNTa OV amokTd autd ——= |
petaBarlovral cUUPWVA LE TO TTAPAKATW SLaypAU AT,

FmN) v (m/s)

- t(s) 3 t(s)

I. E€nyeiote T0 yeyovog OTL 0TO CWHA AVATTTUCOETAL TPLRN.

II. H péylotn T g oTatikng TPLRNAG mou aokeital oto cwua eivat: ....N.

1. Av n pdda Tou owpatog eivat m = 1kg kat g = 10m/s?, o ouvteheoTig

5.12

OTATIKAC TPLBAG avApesa 0To cwia Kot To £6adog eival:
a. 0,2 B. 0,4 y- 0,6

Mtia eUkoAn melpapatiky pEbodog pe
TNV omoio uTtoAoyi{oUE TO CUVTEAEDTH
0pLAKAC TPBAG avapeco ¢' éva cwpa
Kol pLo erudavela ival o e€AC:

INKWVOUUE TPOG TA TAVW TO €val AKPO TNG emipAvelag, £T0L WOTE va
oxnuoatilel kekAlpévo emninedo. To cwua Sev katndopilel o' avtiv efaltiag
NG OTATIKAG TPPNC. Na kamola TR g ywviag 6, mapatnpoupe OtTL TO
owpa gival €tolpo va KivnBel. H otatikn Tplpn o€ autnv TV neplmtwaon €xet
TLALPEL TN HEYLOTN TLUA TNC.
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II.
II1.

IV.

5.13

II.

II1.

5.14

. AvaAuote To BAPOG TOU CWUATOC OE 2 GUVIOTWOEG, L0 TAPAAANAN TTIPOG TO

KEKALUEVO eTtimedo By =. . ... .. Kot pia kdBetn o' avto By =. ... ...
H dUvaun otnplEng tou edadoug Exel ETPON = . .. ... N.

H otatikn TpLpn €xeL LETPO:

a. T;=By B. T, <By v.T=B 6. T<B

Me tn BonBela twv anavtioswv ota epwtipata I kat IIT kal tg oxéoswg
Ts = N 0 CUVTEAEDTIG OTATLKNG TPLPNG Ll; EXEL TLUR:
1 1
Y. —
cuvo nue
8. dev unopel va Bpebel adou dev yvwpilovpe tnv palo ToU CWHATOC.

o. b

Jwpa pafoc m katndopilel oto

KekALPEVO eminedo Tou OXAMOTOG

KOL OTNV OUVEXElD KLveltal oTo

opL{ovtio eminedo. O cUVTEAEDTNG 0
TpLBrG oAioBnong y, eivat o i61og kat ota Svo enineda.

. H emutayuvon pe tnv omola Kiveitol To owpa oto KekALLEvo eninedo elval:

a. g-nud V. 9:(Mud + p-oovv)
B. u-g-ovvd 8. g-(Mud — p-ovvo)

To péTpo TNG TPLRNG 0AloBnong mou aoKeital 0To cwHA.
a. Elval peyaAUtepo oto kekALUEvo eminedo.
B. Elval peyaAUtepo oto opllovtio eninedo.
v. ExeLtnv (6o Tiun kat ota duo emnineda.

H amavtnon oag oto mponyoUevo epwtnpa odelAeTal 6TO OTL:
a. Exoupe tov 1610 cuvteleotn tpLPrg oAloBnong .
B. Xto KekALp£vo eminedo to BAPOC EMITAXUVEL TO CWUOL.
y. H 80voun otipléng tng emiudpavelag oto kekAévo eminedo, €xel TIUn
HLKPOTEPN AT’ AUTAV 0To 0pL{OVTLO.

To owpa TOU OXAUATOC EMITAXUVETOL UTO ThV T F
enidpaon Suvapng F. K&mota otypr n Svvopun F ~—F1—
TaUEL vo. aoKeiTal 0To cwpa. To HETPO TNE TPLRAC OAloBnong tote:
oL TIAPAUEVEL OTABEPD, LEXPL VOL OTAUATHOEL N Kivnon TOU CWHATOG.
B. eAattwvetal KoBwg EAATTWVETAL KAl TO HETPO TNG TOXUTNTAC TOU
OWHATOG.
Y. auavetal, Kal LeTd amd Alyo To cwpa oTOUATA.
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5.15 I. H duvapun F = 6N emnuyepel va onpwéel 10
OWHA TOU OXAMOTOG, AAAA OUTO TIAPAUEVEL T, | F,
akivnto. H otatikr tePBA mMou aokeital oto
oW EXEL METPO ...... N.
II. Av to Bdpog tou ocwpatog eivat B = 20N, o ouvieAEOTAG OTATLKAG TOU
PBNAG elvat:

a. 0,3 y. 6
B. 0,6 8. Aev umopoUe va amavtroou e
MpoBAnuata
5.16 H Suvaun F =90N, aokeital oto owpa palag m = 15kg F
Tou oxNuotoG. Av o ouvteleotng TtPPBAG oAioBnong [
petafl Tou owpatog kat tou eddadoug eival u= 0,2, va
UTtoAOYiOETE:

oL TO HETPA TWV SUVAUEWY TTOU OCKOUVTOL OTO CWHLAL.
B. TO METPO TNC EMLTAXUVONG TTOU OTTOKTA TO CWHLAL.
Y. TO HETPO TNG TaxUTNTAC KABwG KoL TNG UETATONMONG TOU TNV XPOVLKN
otyun t = 4s av apxikd Atav akivnto.
Aivetat: g = 10m/s?.
(Am:a. B= 150N, N= 150N, T=30N 8.4m/s* y.16m/s , 32m)

5.17 ‘Eva apylkd akivnto owpa, umo tnv enidpaon opilovriag dSuvaung F = 10N,
amoktd toxutnta 6m/s o 4 deutepolemta. Av n uala tou eival m = 5kg, va
umoloyloete:

. Tnv emwtdyuvon Tou OToKTA.

. To HETPO TNC TPLBAG IOV TOU aoKe(TaL.

. Tov ouvteAeoth TpLPrc oAicOnong.

. Noéoa pétpa Staviel os 4 Ssutepdhenta;

. Néoa pétpa neplocdtepa Oa Stévue av To eminedo nrav Aelo;

(Am:a. 1,5m/s> 8.2,5N y.0,05 6.12m & 4m)

m o< ™R

5.18 To apxkd akivnto cwpa M = 4Kg, unod tnv enidpaocn F
SUvaung F = 16N, dtaviel 24m oe 4s. [
a. Anodeifte otL untapyeL TpLPN.
B. Yrmoloyiote Tov cuvteAeotr) TPLRNG LETAEY owpaTog Kal edddouc.
Aivetas: g = 10m/s?.

(Ar: 0,1)
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5.19

5.20

5.21

5.22

5.23

Mo pikpn prtdAa extofeletal opllovtia pe apxkr taxutnta 72km/h otnv
erupavela pag maywpévng Alpvng. Av Katd tnv Kivnon Tou oWwUOTOoG
untdpxel toPn pe cuvteheotn u = 0,2, umohoyiote:
0. TO UETPO TNG emBpaduvong Tng UaAag.
B. TNV OALKN TNG LETATOTILON HEXPL VOL OTARATHOEL.
Aivetas: g = 10m/s?.
(An: a. 2m/s’ 8.100m)

Je owpa palag m=4Kg, mou apylkd npeuei ot F
opllovtio eninedo aokeital Suvaun F = 20\/5 /
N, mou oxnuatilel ywvia ¢ = 45° pe to eninesdo.
O ouvteheotng tPPNG oAioBnong petafy owpatog Kal emmédou elval =
0,6.

a. Yroloylote Ta péETpa TwV SUVAPEWVY TTOU LOKOUVTOL GTO CWHLA.

B. 2e mooo xpovo Ba petatoniotel kata 64m;
Aivetas: g = 10m/s?.

(Am:a.B=40N, N=20N , T=12N B8.8s)

‘Eva owpa pafag m = 10kg Eekva amd tnv npepia kat Kweltal g opllovilo

gninedo unod tnv enibpaon SUvaung F mou oxnuartilet ywvia ¢ = 60° pe to
eninedo, mpo¢ ta MAvw. Av o ouvteleotn¢ TPPAG oAloBnong petagu

OWMOTOG Kal emumEdou eival Y z? Kol TO owua petatomiletal kata 100m

oe 10sec, va urtohoyLotei to pétpo tng Suvaung F. Aivetas: g = 10m/s?.
(Ar: (100+/3/3 +20)N)

Jwpa ektofelETAL Ot OpLlOVTIO emimedo pe ouvieheotn TPWPBNG L, Kol
petatorniletal katda 12m péxpl va otopatiost. Mola Ba Atav n petatonion
Tou, av ekTo€ELOTAV UE TNV SIMAGOLA TOXUTATO,

(Am: 48m)
O €pydTNnG OTIPWYVEL TO APXIKA aKivnTo KIBWTLO TOU F
oxnuatog pe duvaun F = 100N eni 4s. Itnv cuvéxela m——
TO OWHA KLeltal yla Alyo kal otapoatd Adyw TpLpwv.

Na umoAoylotel n cUVOALKN Tou petatonion. Aivovral, n pala tou Kiwtiou
m = 10kg, n emtdxuvon g Bapitntag g = 10m/s® kat 0 GUVTEAESTAS TPLBAC
oAloBnong avapeoa oto kBwtLo kat to €dagdog, u = 0,8.

(Am: 20m)
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5.24 To PETPO NG TPLRAG TTOU OIOKELTOL OTO CWHO TOU OXN -

5.25

5.26

5.27

\C.‘

106 eivat 30N. Av n pdla tou eival 6kg kat ¢ = 45°,
urtohoylote tov ouvteAdeotr) TPLBRAG oAioBnong petafy
owpatog kot emuedou p. Nowd Ba glval n Tun Tou av
KLeltal pog Ta Katw; Alvetal: g = 10m/s?.

( Am: \/5/2 , nid)

Yriohoyiote tnv eAaxiotn T tng duvaung F, kabetng
oTo eninedo TOU OXAUOTOG, WOTE TO CWHO VA LOOp-
porel. Aivovtal, n ywvio kAlong tou KekALUEVOU
gmutédov @ = 60°, n pdala tou cwpatog M = 4Kg, n F
gmtdyuvon tng Paputntag g = 10m/s?, kaL o ouv-

TEAEOTNAG OTATIKAG TPLPAG LETOED CWHOTOG KAl EMUMESOU U = T .

(An: 60N)

Am6 tnv kopudr KekApévou emunméSou ywviag kKhioswe 0 = 30° pAkoug s =
16m adnvoupe va kwvnBel mpog Tt KATW apXKA aKivnto ocwpo M. Av o
OUVTEAEOTNC TPLBNC UETAEY CWHATOC KOl EMUTESOU KATA TNV Klvnor Tou

glval p= ? , UtoAoyiote:

o. Tnv enTayuvon ToU CWHATOC
B. Xe mooo xpovo Bo ¢ptacel otnv BAcn Tou emMMESOU KOl WE TIOLX TO-
XUTNTOy;
Aivetat: g = 10m/s°,
(Ar: a. 2m/s®> 8. 4s , 8mls)

To cwpa KelTal Tpog Ta KATwW e otabepr) Toxutnta v
v =2m/s.
o. Av 0 = 30° umoloyiote tov ouvteheoth TPBAG
oAloBnong petafl owuaTog Kot EMMESOU, L.
B. M TIOLEG TIUEG TOU [ N TAXUTNTO TOU CWHLATOG

au&AaveTaL CUVEXWG;
(Am: \3/3 , u<+3/3)
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5.28

5.29

5.30

5.31

5.32

Jwpa m BaAAetal and tnv Bdon kekAlévou emumédou ywviag KAloewg ¢ =
30° mpog ta Mavw PE apXKh TaxuTnTa v, = 30mM/s. Av o cuvteAeoThC TPLBAC

peTafl owpatog Kot emutédou elvat uz?, va UTIOAOYLOTEL N OAIKN

METATOTLON TOU CWOTOG TIAVW OTO EMUMESO HEXPL VO OTAUOTHOEL OTLYLALAL.
Q0 UTTOPEDEL OTN CUVEXELA VOl ETILOTPEPEL TIPOG TOL KATW; Alvetal: g = 10m/s.
(Arm: 45m , oxt)

Jwpa m ektofeVetal amd TNV Kopudn KeKALUEVOU Vo
enutédou KAioewg 30° tpog Tal KATW HE opXLKA ToxuTnTa
v, = 20m/s. Av To prikog tou grumnédou eival s = 100m, va
UTtoAOYLOTEL 0 OUVTEAEOTAG TPIPNAC LETALY CWUATOG Kol
eTunédou wote POALG Tou va ¢Tdcsl otnv Bacn Ttou.
Aivetas: g = 10m/s?.

(Am: \3/5)

Jwua m ektofeletol opdvTla Pe apxLkh toxuTnta v, = 20m/s Katd pUnRKog
€vog opLlovtiou emunedou. Adou Stavuoel S; = 17,5m, cuveyilel tnv kivnon
TOU OTO KeKALEVO emimebo MéEXpL va otopatnosl. Na umoloylotel n
LETATOTLON TOU S 0TOo KeKALEVO eTtimedo. O ouvteAeoTng TPLRNG oAioBnong
Kat ota 2 enineba eival p = 0,5. Aivovtal, ywvia kAlong Tou KekALUEVOU
emuédou 0 = 30°, g = 10m/s>

(Arm: 225/ (10 +5+/3)m)

Yroloylote TNV emtdyuvon e TNV omola Kvouvtal
Ta SVo owparta. Aivovrar my = 2kg, m, = 8kg, 6 = 30°, )
g = 10m/s’> kat o cuvteheotric TPPAS OAioBnong [R®)

V3

petafl) cwpatog My Kot emutédou eival L= T

( Art: 6,25m/s®)

Mo to apyikd okivnto cwua m = 2kg tou oxnuotog o ¢

ouvteAeoTg otaTikAG TPWBAG eivat ps = 0,8, evw o —=f ]

ouvteleotng g oAioBnong eivat p=0,6. H 6uvaun F

TOU OOoKeltal o' auto, elvat n eAdylotn SUvaun TOU UMOopPelL va TO

petokwnoeL. Moco Ba petatomniotei og 4 Seutepodenta; Alvetat: g = 10m/s?.
(Am: 16m)
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5.33

5.34

5.35

5.36

5.37

5.38

Jto owpa M, aockeital Suvaun F =20N. YrnoAoyiote m, F
TO HETPA TWV ETUTAXUVOEWV TwV dU0 cwudtwv. To mlﬁ_’
opulovtio eminedo eival Aelo, evw 0 OUVIEAEOTAG
TPBNAG avapeoa otig emidaveleg Twv Vo cwpdtwy gival p = 0,4.
Aivovtal m, = 8kg, m, = 2kg, g = 10m/s%.

(Am: 1m/s® , 6m/s?)

3TO €UMPOG TUNAHA EVOC dopTnyol, TIPOOKPOUEL €va pLKPO Adelo kouti. Na
umoloylotel n emt@yuvon tou ¢optnyol, WOTE TO KOUTL va LOOPPOTIEL.
Alvetal o ouvteAeoThg TPPNAC avapeoa oTLG EMLAVELEG TOU KOUTLOU Kol TOU
doptnyou 1, kKaBwg kat n otabepa g.

(Ar: g/p)

No UTIOAOYLOETE TNV EMITAXUVON HE TNV omoia TPEMEL va
KLWVEITOL TO aoavoép, WOTe N TPLRN oAloBnong Katd TNV Kivnon
Tou cwpatog M = 2Kkg va €xel pétpo T = 12N. O ouvteAEOTAG
TPLBNC oAicBnong avapeoa oTo cwua M KoL TNV eNLPAVEL TOU —
acavogp eival p = 0,5. Aivetat: g = 10m/s>

(Am: 2m/s?)

Ta owpata (1) kou (2) wwoppomolv. Na
‘ : : ; 2)
url[o)\oytotst o ouvrs}\fsotnq 'tp'LBr]C avcztueoa oTo I“:ilﬂ
owpa (2) kat to opllovtio eninedo. Aivovral ta
Bapn Twv 2 cwpdtwv B; kat B, kat n ywvia ¢.
(Ar: By /By epg )

JWHa M eKTOEEVETOL E APXLKI TAXUTNTO Vo TIPOG TA TIAVW, KATA IHKOG EVOG
KekALEVOU erunmeSou, ywviog kAioswg 30°. Apou petatorniodei katd 16m, n
TaxUTNTA ToU €XEL péTpo v = 12m/s. Katd tnv Kivnon Tou cWwuatog UTtApyEL
PPN pe ouvteleotn TPPNG oAioBnong p = J3/5. Na UTTOAOYLOTEL TO UETPO
NS OPXLKAG TOU TaXUTNTAC V,. Alvetat: g = 10m/s%

(Am: 20m/s)

ALLEVEPYATEC AOKOUV O€ €va KIBWTLO opllOVTLEG SUVAELS F, F
F; = 800N kat F, = 1000N, kot to avaykdlouv va HeTo- E:
Klveital, €yovtag kivnon pe e€iowon X =t. Av to Bapog Tou KIBwTiou eivat
2000N, umoAoyiote:
a. Tov ouvteleoth TPLPRG avapeoa oTo KIPWTLO Kot To €6adog
B. Tn HeTATOTMLON TOU O€ 6S.
(Am:a.0,9 8.6m)
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5.39

5.40

5.41

5.42

5.43

YMoAoyioTE TNV EMITAYUVON TWV OCWHATWY TOoU 3)

oxnuatog. O ouvteAeotng tPLBNC oAioBnong ava-

peoa ota owpota (2) kat (3) eivar p=0,4, evw 10 )

opldvTio eminedo eival Aeio. @)

Aivovtau: my = 6kg, m,= 3kg, m; = 1kg, g = 10m/s°. Ao

(Am: 5,2m/s?)

To apxikd akivnto cwpa ¢tavel otn PBaon tou Aslou KekALUEVOU emUMESOU
ywviag kKAicewg 0 = 45°, og xpdvo t;, pe ToaxUTNTA PETPOU V1. AV OUWE KATA
TNV KIvnon TOU OWUOTOG UTHPXE TPLPRN LE OGUVTEAEOTH L, O OVTLOTOLXOG
XpPOvog eivat ty, Kal To avtiotolyo HETpo TaxUTNTAS V. Na amodelxBouv otL:

t t
a. Lt=,1-p B. A
2

=2
t v, t

Mua pikpn odaipa Bpioketal otnv Kopudr) TOU KEKALUEVOU ETUMESOU UAKOUG
s = 20m kwoUpEevVn TPOG Ta KATW HE TtaxLTNTO METPOU v = SM/S. H ywvia
KAlogwg Tou KekAévou emumedou eivat O pe nud = 3/5. Av katd tnv kivnon
NG odaipag umapyel TELPN e ouvieheotn u = 3/4, oe mdoo xpovo Ba ptdoel
otn Bdon tou emutédou; Aivetat: g = 10m/s’.

(An: 4s)

O 0lkoSOUOG OTIPWYVEL TO YEUATO HE AUMUO KapOToL otov opl{ovtio 6popo,
aoKwvTag Tou opldvtia Suvaun F kot to petakivel pe otabepr tayxvtnta.
AdoU adeldoel TNV AUpO, cuveXilel va aokel Tnv (Sla SUvaun oTo KAPOTOL,
10 omnoio amoktd emttdxuvon o = 4m/s’. Av o cuvteheotric TPLBrS oAioOnong
petafl owpatog Kot opllovtiov emunédou eival p=0,8, n pala tou adelou
kapotolol M = 20kg kau n emwdyuvon tng PBaputntag g = 10m/s’, va
umoloyioete TNV pHala tng AUpoU Tou EedopTtwOdNKE.

(An: 10kg )

Av F;=6N, F, = 5\/§N KAL O CUVTEAEOTNG TPLBNAG | 0}

oAioBnong avaueoa oto cwpa Kol To opt{ovilo
eninedo eival pu = 1/5, unoloyiote: @ F,

0. TO METPO TNG EMLTAXUVONG TOU CWLATOG.
B. tnv petatomnion tou ota 10 mpwta SEUTEPOAENTA AV TNV XPOVLKA OTLYUN
t = 0 n taxVtNTd Tou eival 4m/s.
H péZa Tou owpartog sivan 1kg. Aivovran ¢ = 45°, g = 10m/s’.
(An: a. 10m/s®> 8.540m )
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5.44 O dvBpwmog Tou CXNIOTOG OTIPWXVEL TO KIPWTLO HAlag F

5.45

5.46

m = 40Kg mpog ta ndvw ackwvtag duvaun F = 370N.
Av otnv Bdaon tou KeKALEVOU EMUTESOU TO KLBWTLO ATAV
okivnto, oe mOco XpOvVo Kal HE Told Taxutnta Ba
¢dtacel otnv kopudn Tou; Alvetal TO MAKOG TOU
KekApéEvou srumédou s = 9m, n khion tou 0 = 30°, o ouvteheot¢ TPWPBIAC

oAloBnong petafl owHATOG KAl ETUMESOU L = V314 xat N EMLTAXUVon tng
Baputntag g = 10m/s%.
(Am: 6s, 3m/s)

Av 0 ouvteleoTng TpLBNC oAloBnong LETAEY TOU CWHATOG E
m = 40kg kot emunédou elvar p = 0,5 umoloyiote 1o K
HETPpO TN Suvaung F;1 ou mpémel va aokeltal oto cwia, )
WoTe va Kveltal mpo¢ ta mavw He otabepn taxlTnta
pétpou v = 10m/s.
Aivovta 0 =45° , F, = 60\/5 N kot g = 10m/s?.
(Ar: 160/3N)

Amo tnv Kopudn Aslou kekAlpévou eruédou UPoug h
adrvoupe gAelBepo va kvnbel éva ocwpa evw TV

dla xpovikn otyun oamd tv Bdon tou ektofsvoupe Yo~
TPOC TA MAVW £va SEUTEPO WO LE OPXLKN ToXUTNTO
V,. YIoAoyioTte T0 HETPO TNG V, WOTE TA CWHATA VA
ouvavtnBouv oto péco tne Stadpoung AT.

(An: \/gh)

»|
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KE®AAAIO 2.1
Aiatnpnon tne Myyaviknc Evépyeiag

3.

ATIXP LTI TEG YVWOELG

Tiovopaloupe evépyel;

Evépyela ovoualoupe To GUOLKO PEyeDOG MO oplleTal WG TO AlTLo yla TNV
ekbNAwon duvdapewv og éva cUOTNUO.

H evépyela epdaviletal os MOMEG HopdEC. (AUVapLKN, KLVNTIKA, NAEKTPLKN,
XNUKn). Kata tnv didpketa tng ekdnAwong SuvApewy, petaoyxnuatiletal amnd
TNV QLo popdr otnv GAAN, GUVOALIKA OPWG TTOPOEVEL AUETABANTA.

H povada pétpnong tng evépyetag eivat to 1 Joule. (1J).

Nwg opiletal to épyo otaBepric Suvaung F, mou petatomilel to onpeio
epappoyng tng otnv KatevBuvon tng, Kata S;

Epyo otaBepng duvaung F mou petatomilel to F
onuelo edpappoyng Tng, otnv katevBbuvon Tng, KotA S
S, ovoualoupe To MOVOUETPO GUOLKO HEyeBOG ToU
opiletal anod tnv oxéon: W =F.S

H povada pétpnoric tou eivatto 1 Joule (1J). (1J =1 N-m)

Inueiwon: To £pyo otnv Guolkn Sev £XeL KOl OXEON UE TO £pYO EVOG
avBOpwrmou otnv kabnuepvi {wr, 6mou o avBpwmnog unopst va
Koupaletal Kavovtag kamola SoUAeld, (m.x. kpatwvrtag PnAd
€VOL OVTIKEIMEVO aKIVNTO), TO £py0 TOU OHWC OO TNV TAELPA
NG Puowkng elval (oo pe undév.

Note pa duvapn dev napdayel £pyo;
To €pyo pLog Suvaung eivat pndev otav:

a. Aev petatomnilel to onueio epapuoyng Ing, n,
B. H dUvaun eival KABETN OTNV PETATOTILON.
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Avvapelg pe pndeviko €pyo eival, To BAPOG TOU CWHOTOC 0TNV opllovTla
kivnon, Kat n KevtipooAog Suvaun.

To undevikod €pyo NG KevipouoAou duvapng Seiyxvel mwg yla va “otpiel”
TO KIVOULEVO QVTIKELUEVO, XpelAleTal va ToU aoknBel kamola Suvaun, alla
Sev xpelaletal va tou petofiBaotel evépyela.

Z€ TOLEG TTEPLIMTWOELG TO £pYO LA SUvapng eival Otk (mapayopevo), Kat
OE TIOLEG APVNTIKO (KATAVOALOKOEVO);

To €pyo plog Suvaung sivatl Betiko, 6tav n duvaun (N n cuviotwoa TG
otov afova kivnong tou owpatog), €xel tnv (Sl kotevBuvon pe TV
UETQTOMION. € QUTAV TNV TEpIMTwon, autd¢ mou aokel tnv Suvaun
petaBLBalel evépyela 6TO CWHA.

To €pyo pag Suvaung sival apvntikd, otav n Suvaun(n n ocuvictwoa g
otov afova Kivnong Tou OWHOTOG), €XeEL aviiBetn KkatevBuvon amo tnv
UETOTOMLION. € QUTAV TNV MEPIMTWOoN, To owpo PetafiBalel evépyela os
QUTOV TTOU QLOKEL TNV SUvapn.

AUvapn F petatonifel to onueio edpappoyrg tng katd X. Av n katevOuvon
™G oXNUaTilel ywvio @ BE TRV LETATOMION, UTIOAOYIOTE TO £pYO TNG.

AvaAvoupe tnv duvaun F og 2 cuvictwoeg. F, F
o F, = F-ouve..mdvw otnv StelBuvon tng F
HETATOTULONG - =

o Fy = Fnue... k&dBetn og autrv.
Apa to épyo tng Fy eival undév kad:
We = Wi = Fex = Fooovox = W = F-X-ouve

Inueiwon: Otav n F éxeLtnv idla katevBuvon e TNV PETATOTLON:
¢ = 0°kat Wg = F-x-ouv0® = F-x-1 = F-x

Otav n F eivat k&Betn otnv petatonion:
¢ = 90°kat W = F-x-c0v90° = 0
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6. Nwgunoloyiletal to £pyo ToUu BApoug;
a. Ma katakdpudn Kivnon VO VTLKELLEVOU TTPOG TA KATW.
B. Ma katakdpudn Kivnon VO OVILKELLEVOU TTPOG TA TIAVY.
y. Ma opovtia petatomnion.
8. MNa pa tuxaia petakivnon avapeoa os 2 onpeia, o vPn h; ko h, anod
pia op{ovria emidpaveLa.

o. la Katakopudn Kivnon Tou CWHATOG PO Ta KATW, Katd h:
Wsg = B-h=m-gh
B. la katakopudn Kivnon Tou CWHATOG TPOG Ta Ttavw Katd h:
Wg =-B-h.=-m-g-h
Y. Mo optdvtia HeTATOTON KATA S:
W5 = B-S-6uv90° = 0. A,

8. M tuxaia petatomion (AjA,), pmopsl va
BewpnBel OTL amoteAeital amd OTOLYELWOELG
0pLIOVTLEG KOl KATOKOPUGEC petatomiosls. Epyo Iy B A,
£€YOUHE LOVO OTIC KATAKOPUPEC LETATOTILOELC.

loyvet:
Wsg =mg (h; — h;) = mgh
omou h; to apxwkd, h, to tedikd UPog twv 2 onueiwv amd plo opdvria
erudavela kat h n katakopudn petafd Toug andotaon.

7. Ano nowoUg napdyovieg eaptatal To €pyo tou Bapoug; Mate ival Betiko
KOlL TLOTE OLPVNTLKO; A
1

(1)
To €pyo TOoU PBAPOUG yLA HLO PETATOTMLON

amd Ml apxlk Béon o pla TEAKN, B3
efaptaral: A,
a. arnod 1o BApoc. B 3)

B. amo tnv katakopudn amootoon h avapeoa otnv apxLKr Kal Tnv TEAKA
B£on Tou cWHATOG.
To €pyo tou Bdpouc dev e€optatal amo thv Stadpoun and tnv apxiky 0on
A1, we TNV TEAKA As.
|O'XL'JSLZ (Al e d Ag ) WB(l) = WB(Z) = WB(g) = B-h

Elval Betkd otav to avtikeipevo Xxavet Uog
apVNTKO otav KePSileL Uoc.
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Na unoloyioete to €pyo Suvaung F pe tnv Bonbeia tou SLaypappatog
Suvaung — andotaong.

Stoafepy SOvapn F petatomilel to onpeio 4V
edappoyng g katd S. F |
Ixedlalovpe to Saypappa tng duvaung F oe E

ouvaptnon e tTnv petatornion S. To €pyo tng sivat Merutéman

(00 UE TO OKLOOPEVO eUPadOV:

W = E = Baon-uog = Fs \F

H pébobog autr, propel va yevikeutel akopn .

KoL otav n Suvaun PETaBAAAETAL UE TNV HETA- /
Toruon. To €pyo O QUTAV TNV MepiMTwon €ival  F,, E

(00 KOlL TTAAL LE TO YPOUUOOKLOOUEVO EPPASOV. S

T yvwpilete yia tnv dvaun snavadopdg napapoppwpévou sAatnpiouv;
Noa urnoloyioste to €pyo TG yia moapapopdwon tou shatnpiov katd Al,
KaOwG Kal Tnv Suvapkn evépyeia napapopdpwpévou ehatnpiou.
0
H Suvaun enavadopdg mapopopdwuévou slatn-
pilou £xel katevBuvaon mpog to GuUaLKO Tou pnkog (0), LTI —

i . I3 . Fs)u
TO METPO TNG €ival avdAoyo e ThV Topapopdwaon Kot -—
Sivetal amno tnv oxéon:
F=k-x OMou: X n mopapdpdwon X

K n otaBepd tou eAatnpiou mou e€aptdral
oo TNV oKANPOTNTA Tou.

MNapapopdwvoupe To ehaTiplo Tou oxnuatog Sefla 0
ookwvtag tou duvaun F tétolo tpomo wote to Stk mm%
TOU GKPO VOl PLETAKLVELTAL LOOTAXWC. -
ApaF, =0 kot F=Fy =kx
(X: n mapapdpdwon tou ehatnpiou).

WF

Al

Mo napapopdwon koatd Al to €pyo tng dvvaung F Ba umoloylotel pe tnv
BonBela Tou dlaypdppatog SUVAUNG — LETATOTLONG.

x=0: F=0 F
X =Al: F = kAl k-Al
Apa:We = E = kAl E

Al
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10.

11.

12.

13.

Nwg opileton n KVNTIKNA EVEPYELX CWHLOTOG LAlog M;

H KwnTkr evépyela cwWHATOG LAlag M elval n evépyela mou €xeL Adyw TG
kivnong tou kat Slvetal amno tnv oxeon:

K =% mw’

OTIoU M N KAla TOU CWHATOC KOL U TO LETPO TNG TAXUTNTAG TOU.

Marti £xeL evépyela Eva owpa mou Kwveitay Avadépate napadsiypora mou
va emPeBowvouv TRV mpotaon oUTh.

Eva. owpa TOU KIVE(TOL €XEL EVEPYELN, EMELSN £€XEL TNV IKOVOTNTA VO
HETOOWOEL Kivnon Kol va mopdyel €pyo. Mo mapAadelyud, O KIVOUREVN
odaipa £xeL TNV SUVATOTNTA VO CUYKPOUOTEL KAl VO GUUTTILECEL £va EAATHPLO.
To £pyo mou ekteAel pag Sivel tnv Suvatdtnta HETPNONG TNG KLWWNTLKAG
EVEPYELOG TOU CWHATOC.

I€ OPXKA aKivNTO cwpa HAlog m aokoUUE cuviotapévn dvaun F kat to
petatoni{ovpe Katd X. Artodeifte 6Tl TO £pyo TNG SUVAMNG Eival ico pe TRV
KWVNTLKI EVEPYELO TTOU OLITOKTA TEALKA TO CWHAL.

310 owpo pAalog M ToU OXNUATOC OOKELTOL m F
ocuviotapévn duvaun F kal to petartonilel ot m< . -__—
Xpovo t kata X. To €pyo TG eival:

We = Fx = (ma)bat’ = Bma’t = %hm)’ = pm’ = K

omou K n KwvnTikr evépyeta mou TeEALKA QITOKTA TO WA,

Awtunwote T0 Bswpnpa METABOANG TNG KLVNTIKAG EVEPYELAG YLOL GWHAL
HAToG M, TTOU KLVELTOL UTTO TNV EMSpaon KATOLWVY SUVANEWV.

To oAko €pyo twv duvapewv W, TIou aoKkoUVTal og €va cwia, ival ioo e
TNV LETABOAN TNG KLVNTIKAG ToU evépyelog AK.
AK = Ktsx - Kapx = Wox
To mapandavw Bewpnua Sev amotelel EexwPLOTO VOO, AANA amoppEEL amd
Tov BepeAlwdn VOUO TNG UNXAVLKAG.
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14.

15.

16.

Ze cwpa padog M, Mou KIVEiTaL HE opXLKN ToXUTNTA V,, TNV XPOVIKA OTLYHN
t, = 0 aokeital otaBepn cuvictapévn duvaun F, €xovtag tnv katevBuvon
™™g taxvtntag. Me tnv BonBesia tou Ssutepou vopou tou Nevtwva
anodsifte to Oewpnua HeTaBOANG TNG KLVNTIKAG EVEPYELAG.

Y& owpa Palag m mou Kweital e taxutn- — w, v
’ , . — F —_—l
Ta v, aokeital ouviotapevn Sovopn F g g = m
6lag katevBuvong Ue v, kKol og xpovo t, to x |

oW, adol £XEL LETATOTLOTEL KATA X, £XEL AMOKTAOEL TAXUTNTA V.

. L—Y, .
loxve: v=v +at = t= , OTIOTE:

o

1 Lv—V 1 {v-v v2-v,°
X = vt+-at® = v, S += - = -

2 a 2 s 20,
To €pyo tng Suvaung F eivat:

vi-v? 1 1
- 2 2

WF=F~X=m-0,-T°=§mU —Eml)o = WF ZKTS}\._K(XPX

Yno mnolég mpolUmoBéosig éva owpa £XeL BAPUTIKR SUVOULKN EVEPYELY;
Avadéparte yeyovota amnd thv kadnuepivi {wn ou va to eNBePaLwWVOLV.

‘Eva owpa €Xel BapuTikr) SUVALLKN eVEPYELA OTOV:

a. Exel Baputikn aAAnAemiSpaon pe tnv In.

B. Bpioketal og oplopévo UPog amd pia opl{dvtia emipavela, (cuvnbwg to

€6adog), Tnv omoia avbaipeta Bewpoupe wg eninedo avadopag.

‘Eva owpa mou PBpiloketal oe oplopévo UYPoG, €xel PaputTik SUVAMIKN
evépyela, emeldn upmopel va mapdyel €pyo. Ma mapddelypa, To VEPO TOU
MEPTEL amo peydro VLPog, unopel va BEceL og Aettoupyla TG UNXAVEG EVOG
gpyootaociou.

Mou odeidetar n Umapfn €AAOTIKAG SUVOMLKAG EVEPYELAG OE OPLOMEVA
cwpata;

H Umapén eAaoTIKAG SUVAULKNG EVEPYELAG OE OPLOMEVA cwaTa odelleTal
OTNV €AQOTIKOTNTA TOUC KOL TNV LKAVOTNTA TOUG, 0TV TTAPOUophwvVovTOL Vo
TIAPAYOUV £PYO, ATTOKTWVTAG TO APXLKO TOUC oxXnHa (T.x. AdoTixo, eAatnplo).
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17.

18.

19.

Twpa palag m Bpioketon o UPog h mavw and to £€dadog. Yroloyiote thv
SUVALLKA TOU EVEPYELA.

H Baputikr Suvaplkn evépyela U mou €xel éva owpa palag m,
og Yo h and to €6adoc, eival ion pe to €pyo mou Samavaps m
yla vol GEPOUE TO AVTIKEIUEVO amo To €6adog oTo onUelo auTo.

H SUvapn mou aokoUpe oTo cwua gival ion pe to Bapocg tou. B
(F=B) We = F-h = B-h = mgh h
Apa: U = m-g-h

AdoU n Baputik SUVOLKA EVEPYELO £XEL OXEoN ME TNV aAAnAenidpaon 2
owpatwy, yati o tonog U = mgh avadépetal ouolaotikd otnv Suvaptkn
EVEPYELD TOU CWHOTOG M, KAl OXL OTNV SUVOLLLLKK) EVEPYELOL TOU CUOTHLOTOG
ocwpa - n;

Mo éva owpa palag m nou Bpioketal oe UYPog h and tnv emidpdvela Tng
g, n Baputikn Sduvaplkn evépyela avadEépetal oto cUoTnUa cwpa — .
Emeld] OpwC Ol PETAKWVACELC TOU MIKPOU ocwpatog dev emnpedlouv thv
kivnon tg Mg, yumopoule:

a. va Bewpolpe éva clotnua avadopdc otépea cuvdedepévo pe tnv .

B. va Aéue 6tL To cwua Bpioketal oto Boputikd redio tng g,

Y. va avodepopaote o Baputik SUVAULKA EVEPYELX TOU OCWHATOC

U = mgh, 6mou h n katakopudn amdotacn wg mpog upa opliovria
erudavela, Tnv omoia £xoupe Bewpnoet wg eminedo avadopdc.

Nw¢ ouvdéetal n petaBolAn TnG BAPUTIKAG SUVAHLKAG EVEPYELOG OWLOTOG
m, yLol TNV HETOTOMLON TOU OVAMECSH O 2 GnUEia, e TO £€pyo TOU Bapoug
TOU yLOl LUTAV TNV LETATONLON;

Otav €va avtikeipevo avuwvetal, n Suvapikn Tou evépyela U av€avetal,
EVW TO £€pyo Tou BApoug Tou eival apvntikd. Otav Opwe KLveltal mpog to
£6adog, n Suvalkr Tou eVEPYELO EAATTWVETOL, EVW TO £PY0 TOU BAPOUG TOU
glval Betikd. Apa, ylo TNV HETAKIVNON TOU OWMOTOC, N HETABOAN TNG
SUVALKAG Tou evépyelag elval avtiBeTn Tou £pyou Tou Bapoug Tou.

AU[} = _WB

98

NEKTAPIOZ TZIAIBITKOZ



Kedalawo 2.1

20.

21.

Anodeiln:

Eotw OTL éva owpa palog¢ m nmeptel katakopuda amod to onpeio A mou
amnéxel anootaon hy and to £dadog, wg to onueio B mou anéxel andotaon h,
aro to £6adog. To €pyo Tou Bapoug sival (oo pe:

Wsg =mg(h; — h;) = mgh; —mgh, = —(mgh, — mgh;) = —(U, - U;) =-AU

To MAPAMAVW CUUMEPACUO UIMOPEL VA YEVIKEUTEL Kal va umootnpifoupue
MWC oV HeTaEl 2 cwuatwv uTtdpxel aAlnAenidpaon F, m.x. Baputikn A
NAEKTPLKA, TOTE TO €pyo tng Suvaung oAnAemibpaong oe pla UeTaBoAn,
oplletal w¢ n avriotoyn Sladopd NG SUVAULKAG EVEPYELAG KATA TNV
petoBoln avt. Ui —U; = Weq

EAatriplo otabepdg K mapapoppwvetal katd X. Mwg opileton N eAaoTIKNA
Suvauikry tou evépyew; Mou odeidetar n Umapén tétowag popdng
SUVALKAG EVEPYELQG;

H elaotikr Suvaplkn svépyela ehatnpiou, otabepdg K, mapapopdpwpévou
KOTA X, €lval ion pe To €pyo mMou amatteital yla va mapapopdwdel kat
opiletaL amd Ty oxéon:  U=1%kx?

H gAaoTikr) SUVOULK eVEPYELA EVOC OWHOTOG OdeIAETAL OTO YEYOVOC OTL T
HOPLA TOU TIOPAUOPPWHEVOU CWUOTOG EXOUV EKTPOTEL OO TNV apxik Béon
LooppoTtiag toug, Pplokovtal os VEEC OMOOTACEL( UETAEU TOUG Kol ylo va
LOOPPOTINOOUV XPELATETAL VO lOKOUE eEWTEPLKEG SUVAUELC.

Notég Suvapelg ovopalovpe ouvtneNTkEG; Na Swoete mapadeiypara.

Juvtnpntikég (1 dlatnpnTikég) ovopdloupe TG SUVAUELS TwV OMOlwv TO
£PY0 KATA UAKOC LLag KAELOTNG Stadpoung eival ioo pe pndév.

Tétoleg Sduvdpelg eival to PApog evog owHATOG Kal n SUvaun Tou
napapopdwuEvou eAatnpiou.

To €pyo ULaG ouVTNPENTIKAG SUVAUNG VLA LETATOTILON TOU CWHOTOG AVALESA
oe 2 Boelg, e€aptdTal povo amod TNV apxLki Kal TNV TeAkr B€on Kot OxL ano
v Sadpour mou akoAouBel to cwpa. Elval (oo pe tnv petafoAr tng
SUVOULKNG EVEPYELOG TOU CWHATOG f} TOU CUOTAATOC CWUATWY TIOU OLOKELTAL.
W = - AU.
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22.

23.

24.

25.

Notég SuvApeLlg ovOUAoUME N ouvtnpnTKEG Na Swoete napadeiypora.

Mn ouvTNPENTLKEG OVOUATIOUUE TIC SUVAUELG v, v
Twv Oroilwv TO €PYO KATA MAKOG WG  Te—g m
KAewothic Stadpounc Sev eival ioo pe pundév. X !

Mapddelypa pun cuvtnpnTknig SUvaung elvat n tpLpn.

To €pyo TG TPPNG €lval MAVTIOTE apvNTIKO, Apa OMOKAElETAL ylot pLa
kAewotn Stadpopn va eival ico pe pundév. (Wt =-T-X)

To £pyo pLag pn ocuvtnenTikng Suvaung e€optdtal XL Hovo amod TNV apyLkn
KoL TNV TeAKN B€on, aAAad Kot amo tnv Stadpopr mou akoAouBel To cwia.

Nwg opietat n pnxavikn evépyeia E,;

H unxavikn evépyela E opiletal wg 1o dBpolopa tng SUVAMLKAG Kol TG
KWNTIkAG evépyeloc: E=U + K

Yo nowa tpoUn6Oeon Statnpeitol n UNXOVIKA EVEPYELO EVOG OWLOTOC;

H pnxavikn evépyela evog owUOTOG Mapapével otabepr, ackouvtal o’ autod
oUVTNPNTIKEG OSUVAMELG Kol SUVAPELC Twv omoiwv n kotevBuveon eival
OUVEXWG KABOETN oTNV HEeTOTOTLON.

Amnodeite O0TL av og éva CwHA OOKE(TAL €py0 HOVO QMO TIG ECWTEPLKEG
CUVTNPNTIKEG SUVANELG, TO ABPOLOUA TNG KIVNTLKAG KOl TNG SUVALKKG TOU
EVEPYELOG MAPAUEVEL OTAOEPO.

H petafoAn TN KLVNTLKAG EVEPYELAG TOU owpaTtog eivat: AK = W,
ormou W, 1O €pyo TNG OUVIOTAMPEVNG TwV SUVAHUEWV TIOU OOKOUVTOL OTO
cwua.

H petooAn tng SuvapLkng evépyelag Tou owpotog eivatAU = —W;
orou W; To £pyo Twv GUVTNPNTIKWY SUVAUEWY TIOU 0.0KOUVTOL OTO CWHA.

Av 0TO CWA 0LOKOUVTOL LOVO ECWTEPLKEG CUVTNPNTIKEG SUVAELS, TOTE:
W, = Ws OTOTE:
AK = -AU = Ktska(xpx = 7(Utek7Uupx) = Kapx+ Uapx = K‘ES}\.+ Ure}»

Ta mapanmdavw delyvouv Twg to ABpolopa TG SUVOULKAG KOL KLVATIKAG
EVEPYELQG TOU CWHATOG, N NXOVLKI TOU EVEPYELQ, TIOPAUEVEL OTAOEPH.
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26.

27.

28.

Edappoote pe KaTtAAANAEG OXEOELG TNV SLATAPNON TG UNXOVIKAG EVEPYELOG
yia cwpa palag m mou adnvetar and vpo¢ h amd 1o €dadog. OL
OLVTLOTAOELG TOU aépa vaL OewpnOolv apeAnTEEG. =

Adrvoupe eva owpa pdgag m, anod éva onpeio A, oe bpogch 4, Ir
and 1o €6adog. Ol aviloTACELC TOU a€pa TapaAEimovTal Kat
w¢ eninedo avadopdg tng SuvapLKNG evépyelag Bewpole to
£dadoc. IA

H povn Suvaun mou aokeitol oto cwpa, To Bapog, sivar Vs
CUVTNPNTIKN.

Apa N LNXOVLKH EVEPYELA TOU OWLOTOG MOPAEVEL oTaBEpT).

UI-']

Yto onueio A: U, =mgh Ka=0 EA =mgh
Jtoonueio I Ur = mgh; K= Y% mug? Er=mgh; + % Moy
210 O'rHJ.Ei.O A: UA = mgh2 KA =Y mUAZ EA = mghz + % mUAZ
Jto onueio E: Uc=0 Ke = % mug? E = % mug?

loyvet: Er, = Er = E, = Eg

I =-

mgh = mgh; + % mu® = mgh, + % muy? = % mug?

MNote peTofANAETAL N LNXOVLKN EVEPYELA EVOG CWHLOTOG;

H pnxavikn evépyelo evog cwpatog PetaBarletal, 0Tov aokoUvtal 0 aUTO
LN CUVTNPNTLKEC SUVAELC KOL TO £pY0 TOUG SeV €ilval (00 Pe HnSEv.

Y& KAELOTA OUOTAUOTO CWHATWYV N opun Slotnpsital, akopn kot otav
UETABAANAETOL N CUVOALKI) UNXOVLKI) EVEPYELQL.

Avadépate napadsiypata puoikwv GavopEVWY 0T OMOia EAATTWVETOL N
MNXOVLKN EVEPYELA EVOG OPXLKOU GUOTHLATOG CWUATWV.

a. To autokivnTo ToU KATPAKUAA e OBNOTA TNV nXavr otnv Katndopa.
B. To pumaAdkL Tou TéVLg, adol KAVEL OPKETEG avanndnoelg oto £dadoc,
OTNV CUVEXELD NPEMEL.
Y. To autokivnTo MoU OTOUATA OToV PO, UETA amo GPeVAPLOUA.
Juxva avTtAQUPavOUOOoTE TNV €AATTIWON TNG HNXAVLKAG EVEPYELNG €VOC
CWUOTOG, TAPATNPWVTAC TNV AUENon TnG Beppokpaaciag Tou.
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29.

30.

31.

32.

Eivar owotd va Afpe OtL ota PalvOHEVA TNG IPONYOUEVNG EPWTNONG N
evépyela XaOnke; Tt cupBaiveL 0TV MPAYHATIKOTNTAO;

Otav n UNXavikn evEPYELA EVOG CWHATOC €AATTWVETOL, CUVABWG €Xoupe
UETOTPOT TNG O€ Ulag GAANG Hopdng evépyela, Tnv Bepuotnta. To £€pyo NG
PPBNAG ot kdBe mepimtwon elval (0o pe TNV TOCOTNTA TNG HNXOVLKAG
EVEPYELAG IOV €yLve BepudTnTa.

Nwg opileton n péon LoxLG; Nowd ival n povada PETPNONG TNG;

Tou épyou W mou mapayet o€ xpovo t mpog tov xpovo P=
auTo.

H woxu¢ P ekdppdlel tov puBUo Le TOV oTtolo mopAyeL £pyo N Unxowvh.
H povada pétpnong tng toxvoc P oto S.I. eival to 1 Watt (1 W).

H péon woxVc pag pnxavng opiletat and to mhAiko Y,
t

1W=1 %
S
AMEG povadeg péTpnong tg oxvog eivat:
1kw = 1000 W
1 MW = 1000 kW = 10°W 1 HP = 745.7 W (innog)

AdoU KoTd TNV SLApKELa AELTOUPYLOC TNG UNXAVIG N EVEPYELQ ETATPEMETAL
omd v pLo popdn otnv aAAn, n wxLg ekdppdlel Tov pubuod tg peTaBoAng
ouTNG.

Tieival n otypaio Kat T n péon oxog;

H Loxu¢ mou umoAoyiletal yla pia Xpovikn mepiodo At sival n péon oyuc.
Av Opwg Tto At telvel oto UnbEv, TOTE aVADEPOUOCTE OE HULA XPOVLKN OTLYUNA
Kot elvat n Ztypaio oxug.

Ynoloyiote tnv WoxU otaBepnig Suvaung F mou petartonilel 1o onueio
epappoyng g pe otabepn TaxuTnTa LV OTNV KATEVLOUVOR TNG.

‘Eotw OTL n otabepn Suvaun F petatomnilel to onueio epappoyng Tng KATd X
og xpovo t.
W F-x
P ==
t t
Av n F oxnuatiZet ywvia ¢ pe tnv katevBuvon tg: P = Fv-cuve

loyvet: F-u

102

NEKTAPIOZ TZIAIBITKOZ



Kedalawo 2.1

EPT'O AYNAMHX F
Epwrtrjosig

1.1 Hpovada pétpnong tou £pyou sivatto 1Joule.
1Joule eiva:
a. 1 N/m B. 1N'm y. 1 N/m? 5. 1N-m?

1.2 e TOLEC MEPUTTWOELG pLa SUvapn Sev MapayeL €pyo;

a. Otav gival KAOeTN OTNV LETATOTLON TOU CWHATOC.

B. Otav €xeL avtiBetn katevBuvon am’ AUTAV TNC UETOTOMLONG TOU
OWMOTOG.

y. Otav petakivel eAdylota to onueio epappoyng tnc.

8. Otav dev petakivei to onpeio epappoyng tng.

1.3 e TIOLEG QIO TIC TAPAKATW TIEPUTTWOELG TO £pY0 TNC SUVAUNG elval undev;

a. To Bapog evdG AUTOKLVATOU TOU Kiveital o€ oplloviio Spdpo.

B. H tpB} mou avamtloostal KATA TNV Kivnon €vog QUTOKLVATOU Of
avndopikd Spopo.

Y. H 80vapun Tou vOToG 0TO EKKPEUEG.

8. H €A&n tng 'ng otnv ZeAnvn.

€. To Bapog tng pnalag mou medtel and 1o 2° 6podo evOg OMLTIOU, OTO

gdadoc.
Fx
14 To owpa TOU OXNUATOG MeTaTomileTal K, F:
npocg ta 6e€Ld. Moleg amo TG SUVAUELS TToU
aokoUvVTaL o' autd éxouv Oetkd, moléc B K
OPVNTLIKO KOl TEOLEG NGEVLKO €pYO;
B

1.5 O gpydtng tou OXAMOTOC OTIPWXVEL TPOC TO
TAvw €va KIPwTLo, 0dnywvtocg to otnv KopudH.
Avdpeoa oto KIPWTLO Kal TtV emidp@veld Tou
KEKALLEVOU eTumedou umapyet TpLPN. Molég amo
TIC SUVALIELC TIOU AOKOUVTOL OTO CWHA EKTEAOUV
BETLKO £PYO, TOLEC APVNTIKO KOL TIOLEG UNOEVIKO;
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1.6

1.7

1.8

1.9

AokoUpE oTto owpa My, otabepn duvoun HETpoOU
F. Avapeoa otig emipaveleg TwV CWHATWY KOL TO F m;
opL{ovtio enimedo umdpxeL TPLPA. _’-
KaBw¢ Ta cwpata LeTaklvouvTal:
a. MNolég SUVALELS aoKOUVTOL OTO CWHA Malag my;
B. Molég SuVAPELC AoKOUVTOL OTO WO My;
y. Molég amod Tic SUVAPELC TTOU aCKOUVTAL OTO CWwHA M; KAVOuvV BeTIKO,
TIOLEG OPVNTLKO KOLL TIOLEG INOEVLKO €pYO;
8. Moleg amod TIg SUVAELS TIOU AOKOUVTIAL OTO CWUO My, KAVOUV BETLKO,
TIOLEG OPVNTLKO KOLL TIOLEG INOEVLKO €pYO;

Y€ TIOLEC QTTO TG TIOPAKATW TIEPUTTWOELG Lol SUVOUN KAVEL APVNTLKO €pYO;
a. To Bapoc tou avBpwrou Tou avePaivel oe pla OKAAQL.
B. To €pyo tng dUvVAUNG TOU KVNTHPA €VOC AUTOKLVATOU, OTav 0 08Nyog
Tou Tatd ¢ppevo.
y. H tpBn otnv kivnon evog autokvrtou.
8. H dvwon tou kapaflol, kabwg autd Bubiletal.

AVTLOTOLXIOTE CWOTA TLG KIVAOELG TNG APLOTEPNG OTAANG, LE TO TPOCN QL TOU
€pyou tou Bapoucg otnv SefLa:

1. O opeBatng aveBaivel oto Bouvo a. W>0
2. O mayodpouog Kiveltat otny miota B. W<O0
3. 0 aAefuttwtioTtng MANoLdleL oto €8adog v.W=0

O Muppog AApoc ival o TTaykOoULo¢ MPWTAOANTAG Kol OAUUTILOVIKNG oTNV
apon Bapwv. Note mapdayeL £pyo;

a. Otav avuPwvel Ta Bapn anod to £6adog;

B. Otav kpatd PnAd to Bapn, SLATNPWVTOC TO XEPLA TEVIWUEVA;

1.10 H duvaun F= 100N petakivei to owpa palag m os opl{ovio SpOpo Kotd

10m. H ywvia mou oxnuotilet n kotevBuvon tng Suvoung F pe tnv
petatornon eivae 60°.

I. To £pyo tng SUvaunc F yla autrhVv TNV LETATOTLON lvail:

a. 1000J B. 500J Y. unbév 6. -1000J
II. Av to owpa Kiveital pe otabepr) TaxuTnTa, To £pyo TG TPLRNG elval loo pe
........ J
II1. To £pyo tng 8Uvapung otrpLeEng Tou edddouc oto cwia eival ico pe.. . . .. J
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1.11 e owpa pagag m = 2Kg mou opxka npepel og opllovtio eminedo aokeital
optlovtia duvaun F = 25N, mou 1o petakivel kata X = 10m. A n emutdyuvon
™e BaputnTag eivat g = 10m/s? kot oL avTLOTAGELS TOu aépa mapaleinovrat:

l. To BApog TOU CWPATOC EXEL METPO . . . . . N
Il. H 80vapun otnpleng tou edadoug EXeL LETPO . . . . . N
I1l. Av o cuvteleotng tPBNAG avapeoa oto £€6adog Kol otny emupAveLld TOU
owpatog eivat w= 0.5, n tppn mou aoKelTaL OTO CWUA EXEL LETPO . . . . . N.
IV. Avtiotolyiote owotd TG SUVAUELS, LE Ta £pya TOUG.
a. 0J
1. AbvaunF B. 100J
2. Tppn T y. —100J
3. BapocB 6. 2501
e. —2501J
V. To oAlkoO £pyo Twv SuvApewV gival:
a. 150 B. 250 y. 350J 6. undév

1.12 AokoUpe opllovtia Suvaun F os éva apyikd okivnto W)

oW, petatomnilovtdg to oe opllovrio eminedo. To

£€pyo mou Tapayet n Suvaun, PeTaBANAETAL PE TOV

XPOVO GUUGWVA LIE TO TTAPAKATW SLAYPOULL. t(s)

l. Tueidouc kivnon ektelel To KLVNTO; -
a. EuBuypapun opaAn kivnon.
B. EuBUYpapun opaAd emiTaxuvOpEeVn Kivnon.
Y. OuaAn KukAkn kivnon.

Il. Noatl eival olyoupo OtL avapsoa oto £6adog Kal otnv emdAvela Tou
OWUOTOG avamtuoosTal tpn;

1.13 e cwpa M mou Kweltal o opllovrlo eminedo aokeital otabepr) duvaun
F = 10N. Av 10 owpa petatoriotel katd 4m, to €pyo NG SUVAHEWG
arnokAeletal va elvat:

a. 201 B. undév y.401J 6.501]

1.14 A0vaun F = 10N, petatomilel éva ap)Llkad aKivnto cwua Katd X = 5m.
To €pyo tn¢ Suvaung eivat:
o. undév B. 50 y. —501J
8. Sev umopoUu e va amavTHOOUE
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1.15

1.16

1.17

1.18

e TOLEG QMO TIG TOPOKATW KLWACEL TO €PYO TNG OCUVLOTOUEVNG TWV
Sduvapewy elvat oo pe undev;

a. EuBoypapun opoAn kivnon. Y. OpaAn KukAwn kivnon.

B. OpaAa emitayuvopevn kivnon. 6. Katakopudn nmtwan.

Elvat Suvatov To oAk £€pyo TwV SUVAHEWY TIOU aokoUvTal o’ éva cwua Vol
elval ioo pe pundév kat n toxutnta va petaBdaretal; Av val, avadépate Eva
napAdelyua.

Ye owpa paloc m mou apxlka npepel og Asio opllovtio eminedo, aokeital
otaBepny opllovtia cuviotapévn duvaun F. MNowd amd ta Staypdppata
TLOPLOTAVEL TO €pyo TNG Suvaung F og cuvaptnon pe Tov Xpovo;

w W w W
t t t I/ t
a. B. Y- 8.

To cwpa NG MPONYyoUHEVNE €pWTNONG HeTatomiletal Katd AX. Av otnv
Klvnon tou avantloostal TP avapeoa oto £5adog Kal tnv entdAveLD TOU
oWHOTOC:
a. To épyo tng Suvaung F eival peyolUtepo amo to avtiotolyo £€pyo av Segv
umrpxe ToLBN.
B. To épyo tng duvaung F eival pikpdtepo art’ To avtiotolo €pyo av dev
uTtHPXE TPLBA.
Y. To épyo tng duvaung F eival to i6Lo kal oTLg 2 MEPUTTWOELG.

MpoBAnuara

1.19

1.20

AVvapn F = 100N petatomnilel to onueio edappoync tng kata Al =8m. To
£pyo mou Ttapadyel tote eivot 400J. Na urtohoylotel n ywvio ov oxnuatilel n
kateVBuvon tng duvaunc F pe tnv katevBuvon tng petatdnong.

(Am: 60%)

O yepavog avuwvel katakopuda kipwtio palag m = 200kg pe otabepn
taxUtnta 0.8m/s. Av n emtdyuvon g Baputntog sivan g = 10m/s? kat ot
OVTLOTAOELG TOU a€pa opaAeimovral, UntoAoyiote:
a. Tnv petatomnion tou KiBwtiou og xpoévo t = 3s.
B. To €pyo TG avuPwTtikAg SUvaung Tou yepavol, KabBwg Kal To £€pyo Tou
BApoug yla UTHV TNV LETOTOTILON.
(Am: a. 2.4m 8. 4800J , —4800J )
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1.21

1.22

1.23

1.24

To cwpa M = 2kg Tou oXNULATOG KVELTAL KATAKOPUDO TIPOG TO TIAVW, F
UTO TNV enidpaon katakopudng Suvaung F pe otabepn emtdyuvon
o= 1m/s®. Av n apxwr Tou taxUTnTa elval ion pe undév, umoloyiote A
TO €pyo NG SUvauNG F Mou aoKelTaL OTO CWHAL.

a. Mo petatémon X =5m.

B. Mo tnv avuPwon Tou CWHATOC oTa TPWTA 2S.
Aivetal n emtdyuvon g aputntag g = 10m/s?.

(Am:a. 110J 6.44])

To cwua m = 2kg tou oxnUaAToC, Uetatomniletal mpog F,
ta 8e€1d. O cuvteheotng TPLPNAC avapeoa oto £5adoc m i
kat tnv emudavela tou eival p = 0.4. Ynoloyiote ta T i

£pya OAwV Twv SUVAPEWVY TIOU AoKOUVTAL OTO CWHA YL LETATOTION X = 4m.
H emtdyuvon tng Baputntag eivat g = 10m/s°.
Aivovtaw: F, = 102 N, Fy = 20 N, 0 = 45°,
(AT[.' WFl =80J , W|:2 =40J , WT =-16J , WB = WN: O)

O epydtng tou oxnuartog oépvel to kiPwto palag m = 40kg oe opldvtio
emninedo npog ta Se€Ld, pe otabepr Suvaun pétpou F mou oxnuartilet pe to
opLlovtio eninedo ywvia 0. O cuvteAeoTn TPLBAG avapeoa
oto £€8adog kat otnv endpavela tou kipwtiou givar u=0.5. F
Av 10 KIPwTLO Klveital gubUypaupa OHaAd pPE TaxUTNTO
pétpou v = 0,6m/s. Yrohoyiote:

a. To pétpo tng duvaung F.

B. To €pyo tng Suvaung F, kaBwg kat To €pyo Tng TPLPNG os 20s.

Y. To oAk €pyo o€ xpovo t = 8s.

Aivetas: g = 10 m/s?, nud = 4/5, cuvd = 3/5.
(Ar: . 200N 8. 14403 , —1440] y. unbév)

e owpo HAlag M Tou apxlkd npepel oe oplloviio eminedo aokeltal
otaBepn ouviotapévn Suvaun F, tng omolag to £pyo petaBdletol pe tov
Xpovo cUpdwva oxéon: W = 4t%,
a. Yroloyiote 1o £pyo tng dUvapnc os 2 SeutepdAenta.
B. Av n pudla tou cwuatog eivat 2kg urtoAoyioTte To METPO TNG ETUTAXUVONG
LLE TNV omola Keltal.
(An:a. 16] 8.2m/s%)
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1.25

1.26

1.27

1.28.

1.29

O €pyATNG OTIPWYVEL TO KIBWTLO TOU GXNIOATOG TIPOG F

ta 6gfld, aokwvtag Tou opllovtia duvaun F. Av o /5%.——
ouvteleotnc tPLBNC avaueoa oto £€6adog Kal Tnv

emipavela tou kipwtiov gival = 0.5 koL To 0AKO €pyo TwvV SUVALEWV TIOU
aoKoUvTaL 0TO KIBWTLO yla petatomnion Ax = 5m eivat 100J, untoAoyiote 10
£€pyo TNg SUVOUNG TOU €pydATn yla QUTAV TN MeTatornion. Aivovtal, n pala

tou kBwtiou M = 20kg kat n emttdyuvon the Baputntac g = 10m/s%
(Am: 600J )

‘Evog UKpOG padbntig palag m = 40kg Bpioketal péoa oe acaveép To omnoio

KLveltal mpog ta mavw.
Mo LETATOTMLON TOU aoavoep Katd h = 2m, urntohoyiote:

a. To €pyo tou Bdpoug Tou matdlov, kabwe Kal To £€pyo Tng dUvapng mou

TOU aOKel To 6ATESO TOU ACAVOEP OTLC TTOPAKATW TTEPLUTTWOELG:

B. To aocavogp aveBaivel pe otadepr taxvtnta 1m/s.

v. To acavoép avePaivel pe otabepry emtdyuvon o = 0.5m/s%

Aivetal n emtayuvon tng Baputntag g = 10m/s°.

(Am: a. Wg =-800J , W, =800J 8. Wz =-800J , Wg,=840J)

H taxutnta piag pikpng odaipag petafdaiietal cupudpwva v (m's)
pE To Sldypappa. Av cuvioTapévn SUVON TTOU aoKeiTolL
o’ autnv €xeL pétpo F = 20N, umoloyiote To €pyo TG ota
mpwTta 2S Tn¢ Kivnong tne.

(Amr: 280J)
JTO apXlKd OoKivNTO owpa TOU OCXNMOTOG OOKELTOL F
oplldvtio cuviotapévn duvoun F, emt xpdévo t = 10s, [

napdyovrag £pyo W. Av OUwWG TO owpa Kwvolvtav opylkd pe Taxutnhta
v, = 2m/s, g dLag katevBuvong, to €pyo g F oto i8lo xpovikd Stactnua
Ba Itav katd 60J eplocotepo. Yroloyiote to pétpo tng F.

(Art: 3N)

YroAoylote To €pyo NG TPLRNAG, yla HETOKIVNON CWHATOC
Bapoug B = 10N amd tnv kopudr wg tnv Pdacn tou
KEKALLEVOU ETUMESOU.
Atvovtat: I'A = 4m kal o cuvteheotn¢ TPPNC oAloBnong r A
QVALECQ OTO CWUA Kal Tnv enudavela Tou emumedou, u = 0.8.
(Am: 327)
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1.30

131

1.32

1.33.

134

1.35

Yrniohoyiote to £pyo NG otabepng cuvictapévng Suvaung F = 10N mou peta-
Kwel apykad akivnto cwpa palag m = 4kg oe op{ovtio eninedo:
o. Xta mpwta 2S.
B. Ztnv Sudpketa tou 2 sec.
(Ar: 503, 37.5J)

H e€lowon euBuypapung Kivnong evog onUelakol avTLKELPUEVOU SiveTtal amno
v oxéon: X = 1,5t% Av n o tou eivar m = 2kg, unoloyiote:
o. To HETPO TNG CUVLOTAHEVNG SUVOUNG TTOU AOKELTAL OTO CWUAL.
B. To €pyo tn¢ ota mpwta 4S Tn¢ Kivhong.
(Am:a. 6N 8.144])

Optlovtia Suvapn F=2x + 10 (S.1.) petatonilel cwpa palag m os opl{ovtio
emninedo. YnoAoyiote To £pyo TNG yLa LETATOTLON:
a. X =5m
B. x=10m
(Ar: 753 , 200J )

Opugovtia duvaun F =4x + 40 (S.I.) petaronilel cwpa palag m = 4kg oe
opulovtio eminedo pe ouvteheotn tPPRg u=0.5 amo t Béon X =0 wg tn
Béon X =5m. MNa tn petatonion autr unoloyiote to €pyo tn¢ F kabwg kat
10 €pyo TNG TPLPAC. Alvetat g = 10m/s%

(Amr: 2503 , -100J)

OptZovtia Suvaun F =20 — 2x (S.1.) petartomnilel cwpa palag m os opllovtio
emninedo. Ynoloyiote to £pyo tng amod tn B€on X = 0 péxpl 6mou n twun tng F
undeviletal.

(Amr: 100J)

Opovtia duvaun F=10—x (S.l.) petatonilel cwpa palog m oe opllOVTLo
eninedo. YmoAoyiote To £€py0 NG yla LETOTOTLON:
a. Xx=12m
B. x=20m.
(Ar: 48] , unébév)
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OEQPHMA METABOAHX THX KINHTIKHX ENEPTEIAX
Epwrtrjoslg

2.1 H kwntkn evépyela owpatog palag 400g mou kweital pe taxutnTo LETPOU
2m/s, ivat:
a. 800 B. 0,8J y. 400 6.8

2.2 1. Av SUTAQCLACOUE TO PETPO TNC TAXUTNTAG EVOC GNUELAKOU QVTLKELUEVOU,
N KWWNTLKI TOU EVEPYELQ:
a. Ba duthaolaotel y. Ba tetpaniaciactel
B. Ba oxtamAaoilaotel 6. Ba nmapapeivel apetapAntn.
II. Npokelpévou va eAaTTwBel OTO MO0 N KWWNTIKA €VEPYELAL ONUELAKOU
OVTLKELUEVOU TIOU KLVEITOL HE TOXUTNTA HETPOU v, N VEQ TOou TtaxUTnta Ba
TPETIEL VAL EXEL LETPO:

a v B. v/2 y. L2 5. v/2

2.3 [Mold amno ta napakatw GUCLKA HeyEDN elval LOVOLETPA KAl TTOLA SLavVUCHa-

TIKQ;
o. ToxUTNTA Y. €mutayuvon €. duvaun
B. €pyo 6. opun OT. KLVNTLKN EVEPYELA

2.4 Na avtiotolyioete owoTA TNV OXEON CUVLOTAUEVNG SUVAUNG — TaxUTNTaG
Tou avaypadetal otnv aplotepr] oTAAN, UE TIC UETAPBOAEC TNG KLVNTLKAC
evépyelag otnv defld:

1. H ouviotapévn O0vaun €xeL tnv o. H KNtk eveépyeLa TOU CWHATOG
KatevBuvan g TayUTNTAG. TapapéVEL oTabepn.

2. H ouviotapévn Suvaun kot n taxutn- B. H KNTIKA EVEPYELO TOU CWUATOG
T, £XOoUV avtiBeteg KATELOBUVOELG. avéavetal.

3. H ouviotapévn Suvapn eivat kabetn Y- H KNtk evépyeLa TOU CWHOTOG
oTnVv TaxuTnTaA. LELWVETOL.
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2.5

2.6

2.7

v
—

JUUTIANPWOTE TA TOPAKATW KEVA:
210 OXfHQ, TO ONUELAKO OVTIKELpEVO palac m, keitor — EE—=F
npog ta 6e€ld, evw n ouvioTopévn SUvapn ToU OOKE(TAL 0’ AUTO, €XEL TNV

. ............. HE TNV TaxUTNTA Tou. H EmItA)uvon Tou amoktd Tote,
EXEL. v ve e OAYEBPLKNA TN, EVW N KLVNTLKA TOU EVEPYELL . . ... ...
..... Itnv mepinmtwon autr petaBipaletal evépyela anoto0 . .........0T0.
............ Ma va €xoupe petapifacn evépyelagamnd o . ... .o v e ..
OTO.....vv.n. , N 6uvaun F Ba mpémel va €xeLavtiBetn .. .. ......... o€

oX€on e TNV TaxUTNTA. 2 QUTH TNV MEPLTTWON TO €pyo TNCElvaLl. ... ..., ..
..., EVW N KWWNTLIKA EVEPYELD TOU CWHOTOC . « v v v e e eveeennns

To pmoaAdakL tou ykoAd, Kiveltal euBUypapUa OUAAd, XTUTIA EAAOTIKA 0 Evav
TOlX0 Kall EMLOTPEPEL TPOG TA THOW, UE TO 6lo pETPO TaxVTNTAC .AV N APXLKN
TOU KLvnTiKn evépyela eival 10J, TOTe n KWVNTIKA eVvEpPyELa TTou Ba €xeL PeTd
NV Kpouon elval:

a. 10J B. -10J Y. Undév

Ta onuelakd avtkeipeva my = 2kg kaw m, = 3kg v, m, m N,
KlvoUvTal UE ToXUTNTEG METPWY vy = 4m/S Kkt —~——2— & ——=
v, = 3M/s. Oswpeiote OTL TO M, KLVELTOL TIPOC TNV BeTIKN Popd Tou Gfova X.
l. H kwntikn evépyela tou My givat . . . .. .. J

I1. H kwntikn evépyela tou m;, givat. ... ... J

I, H KNtk eVEPYELO TOU CUOTAMATOC TWV My, My, elval:

2.8

2.9.

2.10

2.11

o. pndév B. 59/21 y. 5/2] 6. —5/21

Elvat Suvatdv n oAkl opun €vOC CUCTAUATOC CWUATWY va gival lon pe
UN&Ev Kal n oALlKA KvnTikr evépyela StadopeTikh Tou UNdevog; Av vat Swote
£vol TP AdeLypa ou va to emiBefatwvet.

Elvat Suvatov va petafarAetal n toxVtnta evog owpatog, OAAA va
Slatnpeitol otabepn N KWWNTLKA TOU EVEPYELD;

No oUUTIANPWOETE TA MOPAKATW KEVAL:
O axBodopoc whel to Bayovakt mpog ta &€l og Asia A o—o.
opllovtia emipavela. Av To HETPO TG oplldvtiag Suvaung tou sival 100N
KOl TO KapoOTtoL petatomieTtal Kotd . . . . . . mmn...... EVEPYELA TIOU
katavalwaoe o gpydtng sivat 800J. Av n pala tou kapotolol eival 64kg, to

HETPO TNG TaXUTNTAG TOU OTO TEAOC TNG LETATOMLONG €lval . . . . . . m/s.
Inuelakd avikeipevo m = 2Kg, apxikd okivnto, T F

- -
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petatorniletal mpog ta defld umo tnv emibpaocn opllovriag duvaung F =
200N mou aokel 6’ autd kamolo eEwteptkd aitio. H tpLPr mou aviloTéKETAL
otnv Kivnon tou €xeL petpo T = 120N. Ma PETATOMLON TOU CWHOTOG KATA

2m:
a. To €pyo tng duvaung F elvat . . . .. J
B. To épyo tngTpPAc T elvat . . . . . J
Y. To 0AkO £€pyo Twv SUVAUEWY TIOU ACKOUVTAL OTO oW givat. . . . .. J
8. H xnuikn evépyela mou KOTAVAAWOE To €EWTEPLKO ALTLO yLa TNV Kivnon
TOoU owyatog eivat . . . . .. J
€. H TeAIKN KLVNTIKA EVEPYELA TIOU QTTOKTA TO WA €lval . . . . . J

2.12 H KwnTlkA eVvEPYELD TOU OUCTAMATOC 2 CWHATWY eival ion pe pundév. Tu
uropel va cupPaivel;
a. Ta 2 cwuata eivat akivnta.
B. Ta 2 cwpata £X0UV TAXUTNTEC looU HETPOU aAAG avTiBeTWY KOTEUBUV-
OEWV.
y. Ta 2 owpato £X0UV OpUEC (00U PETPOU aAAA avTiBETWY KATELBUVOEWV.
8. Ta 6U0 ocwHATA £XOUV KLVNTLKEG EVEPYELEG (OOU PETPOU aAAG avtiBetwv
KaTeUBUVOEWV.

2.13 Ztabepny duvaun F aokeital oe apxlkd akivnto cwpa mou npepel oe Asio
opllovtio eminedo Kal to petaromilel katd AX. 2to TEAOG TNG SLASPOUNG
QUTHNG TO CWUO EXEL AMOKTNOEL KLVNTIKNA gvépyeta K kal taxutnta pHETpou v.
Av yla tnv (dla petatomnion aokoutav Suvaun F = 4F, tote:

I. H kwntikn evépyela ou Ba amokThoeL To cwua Ba eivat:

a K'=K B. K'=2K y. K'=4K 6. K'=8K
I1. To pétpo TG TaxUTNTOC Mou Ba AmoKTHoEL To cwpa Ba sivat:
a. v =v B. v =2v y. v =4v 6. v=28v

2.14 O ukpog Nétpog adrvel v UMAEAC Tou amd To HMAaAKOVL va TIECEL OTO
£6adog. O matépag tou, thv Ppépvel MAAL oto orit, aAd o Métpog Ty
Seltepn ¢dopd tnVv ompwyVveLl amd Tto UMOAKOVL Sivovtag TnG TNV apxikn
TaxltnTa v, He KateLOBuvon MPOC Ta KATW. OL AVILOTACELS Tou oaépa
napaleinovral.

I. H petaBolr Tng KVNTIKAG EVEPYELOC TNG UITAAOC:
a. Elval peyaAltepn otnv mpwtn nepintwon amn’ otL otnv SeUTepn.
B. Elval pkpOTEPN OTNV MPWTN Mepimtwon am’ otL otnv delTepn.
y. Elval idla kat otic U0 MePLMTWOELC.
I1. H teAkn KvnTLKn eVEPYELD TNG UIMAAAG:
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a. Eival peyalutepn otnv mpwtn nepintwon an’ otL otnv Se0tepn
B. Elval pkpOtepn otnv npwtn nepimtwon arn’ otL otnv delTePn.
y. Elvat idla kat otig U0 MeEPUTTWOELS.

2.15 Iwpa adnvetal and VPog h va méoel oto €dadoc. OL avTLOTACELS TOU aépa
napaleinovral.

. Moo amd ta MopakATw SlaypAappata Teplypadel v HeTaBoAn TG
KLVNTLKAG EVEPYELOG OE GUVAPTNON UE TOV XpOVO;

K K K K K
‘4 t t M t / t t
o. B. Y- 8. €.

Il. Notd amd ta moapamavw Slaypappoto meplypddel TNV UETAPBOAN TNG
KLVNTLKAG EVEPYELOC OE CUVAPTNON LE TO TETPAYWVO TOU XPOVOU;

2.16 e cwpa Lalag m ToU apxlka npepel oe Aslo oplldvtio eminedo aokeital
otaBepny opllovtia Suvaun. Mo amd Ta NAPAKATW Slaypdupata
MeplypAdel TNV HUETOPOA TNG KLWNTLKNG EVEPYELOG TOU OWHATOC OF
ouUVAPTNON LLE TNV LETATOTILON;

K K K K
X X / X X
o B. y 5

MpoBAnuata

2.17 ‘Eva autokivnto pafag m = 1200kg kweital pe taxvtnta v = 72km/h.
YroAoyloTe TNV KIVNTIKI TOU €VEPYELQ.
(Am: 240.000J)

2.18 H kwnTiKkn evépyela evog owpatog eivat 50J kat n opun tou 10kg-m/s.
Na urtoAoylotel n pada tou Kat n TaxuTNTA TOU.
(Am: 1kg , 10m/s)
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2.19

2.20

2.21

2.22

2.23

Y€ ONUELOKO avTikeipevo pnafog m = 2Kg, tou KWveltal pe taxutnTa v, = 2m/s
ookeital ouviotapévn Suvapn F = 20N, mapdAAnAn pe to 0pllOVILO
eninedo, OMw¢ gpaivetal oto oxnua.
a. YrmoAoyiote tnv TaxUTNTA TOU LETA amd YeTATOmNIoNn X = 3m.
B. N6oo Ba MPEMEL va LETATOTILOTEL WOTE VO ATTOKTAOEL TaXUTNTO L = 6M/S;
(Ar: a. 8m/s 68.1.6m)

Itnv umdla paZag m = 0,5kg tou oxrAuatog mou v,
Kettatl pe taxutnta v = 30m/s oe opldvrio eninedo, P
aokeital ouviotapévn Suvaun F=4N avtipponn tng —

taxVTnTag (TP, OVTLOTACELG agpal).
a. Mold Ba gival n TaxyTNTA TNG LETA Ao petatonion tng X = 31,25m;
B. Mola Ba eival oAk TNG LETATOTILON LEXPL VA OTALATHOEL,
(Am: a. 20m/s 8.56.25m )

310 owpo pagag m = 1kg Tou OXAMOTOG TIOU QpPXLKA F
npepel og oplldvtio eminedo, aokeital otabepr] opldvia [+——

SUvaun F = 10N. Metd and petatomnion X = 2m 1o cwa
€XEL amoKTAoeL taxuTnTa v = 4M/s. No urtoAoyioete:
a. To €pyo TG TpLBr¢ oAiobnonc.
B. Tov cuvteAeoTn TPIPAC AVAUESA OTO CWO KoL TO 0pLl{OVTLO eTtimedo.
Aivetat g = 10m/s%
(Am:a. 12) 8.0,6)

310 owpa pafag m = 3Kg mou Kiveital pe taxv- . F,
ta v, = 4m/s, ackouvtal ot Suvapelg F; = 10N, ¢

_m =
F,= 20\/5 N. Metagl tng enidpAavelog Tou owuo-
106 Kat Tou edadoug avamntvooetal TpLBA pe ouvteheoti p=0.4. Av ¢ = 45°
KoL n emrdxuven g Baputntag siva g = 10m/s®, unoloyiote TV TeAKA
TaxUTNTA TOU CWHATOC YLa HeTOTomnon AX = 3m.

(Ar: 217 mis )

Jwpa patag m = 4kg extofevetal and to £€6adog Katakdpuda TPOG Ta
Mavw e apxtkn taxvtnta pétpou 20m/s. Av To péyloto UYog mou ¢Tavel
givat h = 10m, unoloyiote to PHETPO TNG HECNG QVTIOTOIONG TOU QEPQ TTIOU TOU
aokeltal kotd tnv kivnon tou. Atvetatr g = 10 m/s%.

(Am: 40N)
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2.24

2.25

2.26

2.27

2.28

Je owpa pagag m = 2kg mou apyika npepel otnv Baon Aelou KekAuévou
emuédou ywviag kKAioewg ¢ = 30°, aokeitar duvaun F = 28N mapdlnia
mpog auto. Av to VoG tou KekAlpévou emumédou elval h = 4m, umoloyiote
TO METPO TNG TA)XUTNTAG ME TNV omola ¢tdvel otnv kopudr. Alvetal n
emutdyuvon tng Baputntag g = 10 m/s?.

(Am: 12m/s)

Mta pdAa Eedpeliyel amod ta xEpLa evog Tatdlol otnv kopudn Tou Addou Kat
KATPAKUAG otnv mAayld tou. To Uog Tou Addou eivat 22.5m. Av katd thv
Klvnon tng UnaAog, To £pyo tTne TPLPNG mou aokeital o’ autr ival ioo pe to
LLOO TOU €pyou Tou PApouc TG, UMOAOYLOTE TNV TaxUTNTA HE TNV omoia
¢dtavel otnv Bacn tou Aodou. Alvetal n emtayuvon tng Baputntag g =
10m/s?. @swpeiote 6TLN undAa eivat apxkd akivaTn.

(Am: 15m/s)

Mo HIKPR UITGAQ apXka akivntn adrvetal and tTnv Kopudr KeKALLEVOU
gMUTESOU pAKoug S = 6m kat ywviag kKAioewg ¢ = 30° kat ¢tdvel otn Bdon
TOU pE TayvTTA v = 6M/s. Av g = 10m/s? uroloyioTe Tov GUVTEAEDTH TPLRAG
QVAECO OTO CWHLA KAL TO KEKALLEVO eMinedo.

(Ar: 2413/15)

Je owpa paZag M = 2Kg mou apxika npepel og opllovtio eminedo aokeital
otaBepn opZovria dSuvaun F = 10N, e anmotéAeopa To HETPO TNG TAXUTNTAG
Tou va auéavetal cUpdwva e TNV oxéon v = 3t.
a. Yroloylote 1o £pyo TNG TPLRNG IOV OOKEITOL OTO CWHA OTA PWTA 28.
B. Ymoloyliote 10 LETPO TNC TPLPAC.
(Ar:a. 24 8.4N)

ANEEUTTWTLOTAG adrveTal Xwplg apxkr ToxuTNTo and aspomAdvo os UYog
800m amd 1o €6adog kal ¢pravel o’ autd pe Toxutnta v = 4m/s. Na
UTLOAOYLOTEL TO €pYy0 TNG avtioTaong Tou aépa Kotd tTnv Kivnorn tou. Alvetal
g = 10m/s”. H pdZa Tou oAEEUTTWTLOTH KoL TOU aepootdtou eivat 70Kg.

(Am: 559.440J )
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2.29

2.30

2.31

2.32

Idaipa pagag m = 1kg ektofeletalr amo tnv PBdon K
KekALEVOU emueéSou ywviag KAloewg ¢ = 45°, pe apxkn 50
TaxUTnNTa HETPOU V,. To Olaypoppa HETABOAARG TNG
KLVNTLKAC TNC EVEPYELAC OE GUVAPTNON LE TNV UETATOTILON X(m)
OlvetaL oto oxAua. O ouvteleotng tng TEWPBAG ToUu
avamTtUooEeTaL KATA TNV Kivnon tng odaipag eival p. Yrohoylote:
a. To HETPO TNG APXLKNG TNC TAXUTNTAG, V,.
B. Tov ouvteheotn TPLBNG U.
Aivetal g = 10m/s%

(Am:a. 10m/s 8. u=~/2-1=0.414)

Jwpa patag m = 6kg wooppomnel oe Aegio opl{ovtio eminedo. Ito CWUA
aokeitat duvaun g popdng F = 2x + 10 (S.I.). Ma petatomion X = 5m
umoloylote:
a. to épyotng F.
B. TNV Ta)VTNTA TOU ATTOKTA TO CWHLAL.
(A a. 75) 8.5m/s)

Jwpa pagag m = 11kg wooppornei og opllovrio eminedo. Avaueoa 6To owua
KaL oto eminedo umapxet PPN He ouvteleotn | = 2/55. ITo owpa ooKelTaL
optovtia Suvopun F =5x + 10 (S.1.). MNa petatomnion X = 2mm umnoloyiote:

a. 1o épyo tng F.

B. o £pyo ™G TPLPAG.

Y. TNV TaxUTNTA TTOU OUTOKTA TO CWHLA.

Aivetat g = 10m/s%

(An: a.30) 8.-8] y.2mis)

Jwpa patag m = 2kg woopponel og opl{dvtio eminedo. ITo cWUA OOKeLTaL

katakopudn duvaun F=4x + 10 pe popd mpog ta mavw Kot To avuPwvel

kata X = 10m.

o. Mo TNV mopomdvw PETATOMLoN uTtohoyiote to £€pyo tng F, to épyo tou
Bapoug kaBwe Kal TNV TaUTNTA TOU £XEL ATTOKTIOEL TO CWHA.

B. e moto LY oG To cwia Ba ATOKTACEL TAXUTNTA V = V12mis;

Aivetat g = 10m/s%
( Am: a. 300J , —200J , 10m/s 8.6m)
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2.33 31O apXLlKA OKIVNTO CWUA TOU OXAUOTOG, HAlog 3\/5 kg,
aokouvtal, n Suvaun F; = 40N mapdAAnAn pe TO

KekKApévo emimedo kat n opwovria F, = 30V2 N.
Avdpeoa oto ocwpa Kol to £€8adog umapxel TP, UE
ouvteheotn p = 0.5. Na peratdnion Tov cwWHATOG Katd 8m unoAoyiote:
a. To €pyo kABe dUvapng mou aoKeital 6’ AuTo.
B. TNV KLYNTLKN EVEPYELO TIOU Ba €XEL ATTOKTNOEL.
H ywvia KAiong tou emuédou eivat 6 = 45°. Aivetat g = 10 m/s?.
(Am: a. Wy =-240) , Wg, =320 , W, =240 , Wy =-240J 6.80J)

YXYNTHPHTIKEX AYNAMEIX - AYNAMIKH ENEPTEIA
Epwrtrjosig

3.1 e moleg amd TIC TOPOKATW TEPUTTWOELC €VA CWHA EXEL KATIOLAC HOPPNG

SuvouLKn evépyela;

(Qg onuelakd eninedo avadopdg ylo Thv PopuTik SUVAULKA EVEPYELX
Bewpelote to eninedo tou edddoug)

o. To xeAdOvL meTd mavw amo éva Ktiplo.

B. To autokivnTo TpExXeL pe yywwdn taxutnta os opl{ovtio Spopo.

Y. To ehatrplo cupmiéletal kabwg MEDTEL 0 aUTO pia pikpn odaipa.

8. H odevtova €xel méoel oto €8adog amd To XEPL EVOG LKPOU TTadLlou

€. Me tnv BonBela evog Uikpol AGCTLXOU KPOATOUE CUYKEVTPWHEVA TIOAG

xoptid podl

3.2 I MNou odeidetat n Umapfn PBopPUTIKAG SUVAULIKAG EVEPYELAC OTAV Eva
ONUELOKO avTikeipevo m Bploketal og UPog h amd tnv emipavela tng Mg;
a. Xtnv duvatoTNTA TOU CWHATOC Va KIVeital o KAmolo UYoc.
B. ZtnVv €A&n Tou cwpatog anod tnv M.
Y. Ztnv apolBaia aAAnAenidpaon avapeca otnv I'n Kol To cWHA.
Il. Tl ouvnBwG avadepOUOOTE 08 SUVALKE EVEPYELX TOU CWHATOC, KAl OXL
TOU CUOTNMOTOG cwia — I'A;
a. Mot n M 6ev umopel va kweital.
B. Nati n aAAnAenidpaon toug dev emnpealel Tnv kivnon tng Ing.
y. Nati n aAAnAenidpaon toug Sev emnpedlel tTnVv Kivnon Tou CWHOTOG.
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3.3 [oleg armo TIC MAPAKATW TPOTACELS EIVOL CWOTEG;

a. H Baputiki duvaplkn evépyela e€aptdrtal kabe dopd amo 1o emninedo
avadopag pag.

B. H Paputiki OSuvapkn evépyela elval avedptntn Tou ETUTESOU
avadopag.

Y. H petaBoAn tng BapuTikAG SUVALKNG EVEPYELAC YL TNV LETAKIVNON TOU
OWMOTOG avapeoa oe 2 Béoelg efaptatal kabe dpopd amd to eninedo
avadopdg Hag.

8. H petaBoAn tng Baputikng SuVaPLKAG evépyelag eival avedptntn tou
erunédou avadopdac.

3.4 Adnvoupue éva UkpoO ocwpa palag m = 1kg amd v opodn evdg ktiplou
OPoug h = 30m. OuL avtiotdoslg tou agpa mapalsimovrat. Aivetat n
emutdyuvon tne Baputntag g = 10m/s%.

Qewpeiote w¢ eninedo avadopdc to €dadog.

I. H apxikn BapuTikn SuvaLkr eVEPYELO TOU CWHATOC €lval . . . . . . J.
Il. Metd amnod 1s to owpa €XEL LETATOMLOTEL KATA . . . . M, KOL OTTEXEL ATO TO
£dadog....m.
Il. H tiuq tng BopuTikAG SUVOLKAG EVEPYELAG TOU CWUOTOG OTNV VEQ TOU
Béon elvat. .. ... J
IV. H petafolAn tng Paputikng SUVOLKNAG EVEPYELOG QVAUETA OTLC 2 O£0ELG
glvat. .. ... J

Oewpeiote Twpa WG eminedo avadopdg TNV Kopudn Tou KTipiou

V. H Suvaplki eVEpyEld TOU CWHOTOG OTNV OpXLKN Tou Béon eivat . .. ... J
EVW peT@ amo 1s ... ... J

VI. H petaBoAn tng BaputikAg SUVAULKNAG EVEPYELOG QVAUEDA OTLG 2 BEOELG
glvat. ... .. J

VII. Tinapatnpetits;

3.5 [loleg amod TI MOPOKATW TIPOTACEL TIOU avadEpovTal oTnV Kivnon &vog
OWMOTOG E(VOL CWOTEC;
o. H Baputiky SuvauLki eVEPYELA TOU CWHATOG QUEAVETAL KOL TO £€pYO TOU
Bdapoug Tou yLa aQUTHV TNV HeTatomnion eival BeTiko.
B. H Baputiky Suvaulkn eVEPYELA TOU CWHATOG QUEAVETAL KOL TO £€pYO TOU
Bdapoug Tou yla AQUTHAV TNV LETATOTLON Elval apvnTLKo.
y. H Baputik Suvaplkn EVEPYELO TOU CWHOTOC UELWVETAL KAL TO €PYO TOU
BApoug Tou yla aUTHV TNV LETATOMLON £ival BETIKO.
8. H Baputik) SUVALLKN EVEPYELD TOU CWHOTOG LELWVETAL, KOL TO €PYO TOU
BApoug yla AUTAV TNV LETATOTILON ELVAL APVNTIKO.
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3.6 AVTLOTOLXLOTE CWOTA TLG KWVAOELG TNG OPLOTEPNG OTNANG HE TLG LETABOAEG TNG
SUVAULKAG eVEPYELOC OTNnV Se€La.

1. AepomAdvo metd o otaBepo UYog. a. AlEnon SuvauLKAG eVEPYELAG.

2. Ekté€euon dwtoPoAidag B. EAdttwon Suvapikng evEpyeLag.

3. To B£MAog ektvdooetal amod 1o toéo Y. H Suvauikn evépysla mopopével
opuovria. otaBepn.

3.7 3InuElakO avTlkelpevo petatormiletal omo apxikn 6€on pe BapuTiki
Suvautkn evépyeta 10J, wg pLa teAkn pe Baputikn duvapuikn evépyela 30J.
I. H petafoAn tng SUVALLKAC EVEPYELOC VLA QUTHV TNV LETOTOMLON €lval . . . J
I1. To £pyo Tou BAPOUG TOU CWHATOG YLt AUTAV TNV METATOTLON £lval:
o. punéév B. 20 y. 201
8. Aev pmopel va umoloyloBel ylotl Sev yvwpiloupe tnv mopeia mou
akoAouBel To cwpa.

3.8 Inueloko avtikeipevo adrvetat and UPog h va nécel oto £€8adog. Moo amnod
TO TOPOKATW SLAYPAUUOTA TIOPLOTAVEL TRV HETOPOAR TNG SUVALLKAG TOU
EVEPYELX OE OCUVAPTNON LE TNV LETATOTLON TOU;

U U U U
X / X X ’\ X
a. B. V. 6.

3.9 Inuewokd avtikeipevo adrvetat and vPog h va néoel oto €dadog. Av ol
OVTLOTAOELG TOU 0€PQ TTAPAAELTOVTAL, TTOLO Ao TA TAPAKATW SlaypAppaTo
TAPLOTAVEL TNV HETABOAA TNG SUVAULKAC TOU EVEPYELAG OE CUVAPTNON LE TOV
XPOVO TITWONG;

RSN

o. B. Y-
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3.10 Avrtiotolyiote owotd TI¢ Petakvnoelg (A — I') Tng aplotepng oTHANG Pe TiG
ekdpACELG TOU £pyou TOou BAPOUC TOU CWHATOG, othnv Sefla.

1 A_I—IL
R
oa. Wz =BR
A
i, l\ R B. Wg=0
T
r v. Wz =-BnR
s R
iii. l 6. Wz =-2BR
A
3.11 Jemold ano tic SLadpouEéG To €pyo Tou Bapoug .
elvatl peyaAltepo;
o ztnv (1)
B. ztnv (2) 3) (1)
y. 2tnv (3) 2
8. Elvat (610 og OAeG TIC TTEPUTTWOELG.
€. Aev UMOPOUUE VO QMOVTNOOUME, ylati Sev yvwplloupe To UAKOC TNG

KABe TpoxLAC.

3.12 JUUMANPWOTE TA TTAPAKATW KEVA.
KAelotn Stadpoun ovoudletal n Stadpopn Tng omolag n apxr Kot To TEAOG .
................. Ol SUVAELG TWV OTOLWV TO €PY0 KATA UNAKOG HLOG

KAELOTAG SLadpounG elval UNSEV, OVOUATOVTIOL . . .o oo ve e e e Mua
SUvaun kdAvel BeTiko €pyo Otav n KateuBuvon NG ouVICTWOAG TNG OTOV
afova Kivnong CUUIITTEL JE TNV KATELOBUVON TNG . .+ . v oo v e e e e e . Tou
OWMOTOG.

3.13 MoléG amd TIC MAPAKATW TPOTACELG Elval CWOTEG;
a. To €pyo MLOG oUVTNPNTLKAG SUVaNG elvat tavtote (0o pe undev.
B. To £pyo HLAG oUVTINENTIKAG SUVOUNG elval UNOEV KOTA HUAKOG HLOG
KAELOTAG SLASPOUNG.
y. H 8Uvapn otping tou eddadoug €xel pndevikd €pyo, dpoa elval
ouvtneENTIKN duvapn.
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MpoBAnuata

3.14

3.15

3.16

Ye mold uPog amo 1o €dadog Bpioketal cwpa pagog m = 200g av n Baputt-
Kr) TOU SUVOLKI EVEPYELO O€ aUTO To UYPOG elval 6J; Oewpeiote wg emninedo
avadopdg TG BapuTikig SUVAULKAG EVEPYELAC TO £60dOC.
Aivetat: g = 10m/s?.
(Am: 3m)

EAwomntepo pafag M = 900kg metd oe Ugog h amod to £é8adog. Avo Uikpd
naldld, to éva oto £€8adog Kal To aAlo otnv tapdtoa evog PnAou ktipiou,
yvwpilovtag mpopovwg TNy Hala tou eAkomtépou, amodidouv og autod 2
TWMEC BapuTikAG SUVOUIKAG evépyelag mou Sladépouv HETAlU TOu KATd
18-10%. Qc eninedo avadopdc yia Ty HEtpnon TS BApuTIKAC SUVAMKAC
evépyelag kaBe maldi Bewpel To eminedo oto onolo Pploketal.

a. Mol amd ta 2 maldld MeTtpd HeyaAlTepn T ywa TNV Baputiki
SUVOULKN EVEPYELA TOU EALKOTITEPOU;

B. Mold eivat to LYPog Tou KTipiou;

y. NMou Ba epyaletal mibBovoTtata KATOLO¢ MapaTnPNTAG MOV LETPA YLO TO
eAKOTITEPO HEYAAUTEPN SUVOLKN EVEPYELA ATO QUTH TOU HETPA TO
maLSi mou amovTHoaTE GTO PONYOUEVO EPWTNUOL

i. 2to epyotdélo Tou PETPO.
ii. odnyog tati
iili. kaBaplotng topwy og uPnAa KtipLa.

Aivetat g = 10m/s%

( Amt: a. to taudi oto €dapog 6.20m . i)

AMo tnv tapdtoa evog PnAou ktipiou UPoug 18m ektofeloupe KATAKOPU-
da mpog T Katw pikpn métpa palag 100g pe apyikr taxutnta v, = 5m/s.
Yrnioloyiote tnv PBaputiky SUVAMLKN €VEpyEld TNG TETPAC 1S HETA TNV
ektdEeVON, av WG eninedo avadopdg TnG BewpPnooupE:

a. To €dadog.

B. To onueio ektd€ELONC TNG METPAC.

OL avTLoTAoELS Tou aépa mapaleinovat. Aivetat g = 10m/s%.

(Arn:a. 8] 6.-10J)
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3.17

3.18

H okdAa umodoxng otnv elcodo evog peydAou omutiov amoteAeital anod 50
okohomaria, Upoug 20cm to Kabéva. Ze KAOs okaAomATL TOMOBETOUE EVal
Hwpo owpa pagag m = 100g. Av Bewpricovpe wg eminedo avadopds to
£€6adog, (to eninedo amnod to onoio £ekvad To TTPWTO OKAAOTIATL), UTtOAOYIOTE
TNV GUVOALKN BOPUTIKY SUVOLKI) EVEPYELA OAWY TWV CWHATWY TIOU EXOULE
tonoBetrioet ota okohomdria. Alvetat g = 10m/s?.

(Am: 2557 )

JNUELOKO QVTIKEIMEVO, €XOVTAC OPXLKA CUVOALKN Suvauikn evépyeta 10],
Kveltal umo v enidpacn 800 SLATNENTIKWYV SUVAUEWY, LE ATIOTEAECUA N
SUVOULKN TOU evépyela va TputAaolactel. Av To €pyo TG MPWTNG SUuvaung

elvat 25J, urtohoyiote to €pyo tng Sevtepnc.
(Am: —457)

MHXANIKH ENEPTEIA - AIATHPHXH MHXANIKHX ENEPTEIAX

Epwrtrjosig

4.1

4.2

Na cupTANPWOOUV TO MOPOUKATW KEVAL:

Jwpa pagag m = 2kg adrvetat and UPog h = 5m va néoel oto €8adog. Ot
QVTLOTAOELG TOU aépa TapaAsimovtal Kal n enttdyuveon tne Baputntag eivol
g = 10m/s. Bewpeiote wg eninedo avadbopdc yia v BApUTKY SUVOULKN
EVEPYELX TOU CWHATOG TO £€5adoc.

H apyxikr] Suvaplk Tou evépyela €ivatl . . . . . J, N apxwkn Kwntikn tou
EVEPYELD ... ... J, KoL n punxoviky ... ... J. To owpa ¢tavel oto £€dadocg,
€XOVTOG KLVNTIKN €VEPYEL . . . . .. J kat taxvtnTa . ... mM/s. Ita pod tng
SLaSpOUNG N KWVNTIK TOU EVEPYELA EVOL . . . . oo v v o vt e e e ™mv
SUVOHLKN.

J€ TOLEG QMO TIC TOPOKATW TIEPUTTWOELG SLATNPELTAL N UNXOAVLIKI EVEPYELA
EVOC OWUOTOG;
a. Otav aokouvtal 6° AUTO HOVO GUVTNPNTIKEG SUVAELG.
B. Otav oaokoUvtal ¢ OQUTO KOL CUVINPNTIKEG KOL MM OUVTNPNTIKEC
SuvaELG.
y. Otav aokouvtal o’ autd SUVAUELG TTOU GANOTE TO €pyo TOUG £ival BeTiko
KoL GAAOTE apVNTLKO.
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8. Otav aokolvtal 6’ autod SUVAELG e UNOEVIKO €pyoO.
€. Otav 1o £pyo TNG CUVIOTOUEVNG TWV SUVAHEWY TIOU QOKOUVTAL 0’ QUTO
elvat (oo pe undéev.
ot. Otav 1o €pyo TNG GUVIOTAPEVNG TWV KN CUVINPENTIKWY SUVAUEWY TIOU
QOKOUVTAL 0’ 0UTO €lval (0o e Unbév.

4.3 e TMOLEC ATIO TIC MOPOKATW TEPUTTWOELS EANTTWVETAL N IUNXAVLKI) EVEPYELD
£VOC CWUATOG IOV KLve(Tal;

EAeUBepn MTWON ULKPNG TIETPAC.

Kivnon aAs€uttwtioth.

Kivnon autokLvATou evw 0 08nyog motd ¢ppévo.

Kivnon autokLvATou evw 0 08nyog motd ykAll.

EuBUypopun opaln kivnon oe opl{dvtio eninedo.

EuBUypopun opaAn kivnon oe kekAlpévo eminedo pe popd mpog Ta

KATW.

Amoxcme

4.4 No CUUTANPWOETE TA TTOPOKATW KEVAL:
Jwua palag m adrvetat and UPog h va néoel oto £6adog. Av ayvonBoulv
OL AVTLOTACELG TOU Q€PQ, TOTE N SUVAULKN TOU EVEPYELDL . . o oo v v ot , EVW N
KLVNTLKA TOU EVEPYELAL . . . ..o v ... , OLWG N KNXAVLKNA TOU eVEPYELA €lval . .
.......... , adou n povn Suvaypn mou aokeital oTo cwia, To BApog elvat . .
.............. Suvapun. Av OJWG OOKELTAL OTO CWHA AVTIOTOCN Ao TOV
QEPQ, N UNXOVLKI TOU EVEPYELD .« oo v e e ens ‘Eva LEPOG TNG LETATPETETAL

4.5 ‘Eva xeAdoviL palag 200gr metd pe toxvtnta v = 10m/s, ce Oog h = 10m,
and 1o €8adoc. H emwdyuvon tng Baplvtntag eivar g = 10m/s®, kot ot
QVTLOTAOELG TOou aépa mapadsinovral. Oswpeiote we eninedo avadopdg yla
™V Baputikn SuvapLlkn evépyelo Tou xeAldoviol to £8adog
I. H kwntikn evépyeta Tou xeAlboviol sivat:

o. undév B.1J y.5J 6.10J
I1. H Baputikr Suvapikn evépyela tou xeAdoviou ivat:
o. undév B. 157 y. 107 6.20J
III. H pnxavikn evépyeld tou ivat . . ... .. .. J

4.6 Muwa pukpn nétpa pdlag 100g adrvetal and vhog 10m va néoet oto £€dadog.
AVTLOTOLX(OTE OWOTA TI( AMOOTACELS TNG METPAC amo 1o £€6adog KaTA TtThv
TITWOoN TOU, UE TIG AVTIOTOLXEC TIMECG TNC KLVNTLKAG TOU eVEPyELag. Alvetal n
gmtdyuvon tng Bapltntog g = 10m/s?® Kot oL aVTLOTACELS TOU 0épa TOPOL-
Aetmovtat
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4]
6J
2]
10J
81J

8m
6m
2m
Mnéév

PwnNR
m o< ®R

4.7 1. To owpa tou oxnuatog akolouBei tnv tpoxia (1) m

yla tnv petaBaon tou amd to I' wg to A, umod tnv ) * oA
enidpaaon cuvtnpntikng duvaung F. Asv unapyouv w
emdpaoelg amod aAleg Suvapuels. ¥to onueio I' n 4
KvNTIKA Tou evépyela eivat 10J, n Suvapiky tou re M
gVEpYELa 6J KaL N UNXAVLKH TOU EVEPYELA . . . . . . . J.

II. Av oto onpeio A n KNtk Tou evépyela ivat 13J, tdte n Suvapkr Tou
gvépyela givat . .. . ... J.

ITI. Av akoAouBouUace tnv TpoxLd (2) TOTE N KNTIKA Tou evépyela Ba givat . . . J
KOlL N SUVAULKN TOU EVEPYELA . . . . . . . J.

4.8 Muwkpn odaipa palog m = 2kg wooppormei otepewpévn oto T
akpo vApartog prkoug | =0,5m. H emutdyuvon tng Baputnrtag
elvat g = 10m/s%. Ot avTLOTACELG Tou agpa Kol oL TPLREC Katd O
Vv Kivnon tou oxowwol mapaleimovrol. Aivetol oto cwpa
apxtkf opt{ovtia toxUTNTA v, = 5m/s. A ™

l. Noteg SuvapELC AoKOUVTOL OTO CWHA KATA TNV Kivnon Tou;
1. Yrdpyel kamola am’ auTtég TG SUVAUELG TTOU VA NV lval cuvtnenTLKA;

I11. Awatnpeital n pnxavikn evépyela tng odaipag;
a. Nat B. OxL Y. Agv UmopoU e VoL OIAVTGOUUE
1V. MNoleg eVEPYELEG LETATPOTIEG TTAPATNPOUVTAL KATA TV Kivnon tng odaipag;

V. IT0 KATWTEPO ONUEID TNG TPOXLAG A, N KLVNTLKA EVEPYELX TOU CWHATOG
elvat....... J.

V1. NMéoo Ba av€ndei n Baputikn SuvapLKn EVEPYELD TOU CWUOTOG oto T

VII. H kwntikn evépyela tou cwpatog oto YnAdtepo onpeio I' elvat:
a 5] B. 10J y. 150
8. Aev umopoUME va amavinooupe ylotli 6ev €xoupe oploel enimedo
avadopdc TNG BApUTIKAC SUVALKAG EVEPYELAG
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NpoBAfpata

4.9

4.10

4.11

4.12

A.M

Mwkpd pmaAdkt, pagog m = 60gr adnvetatl eAevBepo amd
OPog h=80cm amnd to £€6adoc. Ol avTIOTACEL TOU aEpa
napaleinovral kat to eninedo avadopds TG BAPUTIKAG
SUVOULKAG evEpyELag lval To €dadog.
a. Yrmoloylote TNV SUVOMLKN, KLVNTIK €VEPYELX KAl TNV Taxutnta Tou
OWMOTOC 0TO ohuelo A.
B. Yrmoloyiote TNV SUVOLKN, KLVNTIKA EVEPYELX KAl TNV TaxUTNTA TOU
owportog 0.2, petd tnv £vapén Tng Kivnong tou.
Y. YroAoyiote tnv SuVALKN, KWNTIKA evépyela KaBwg Kal tnv taxutnto
TOU CWHATOC EAGXLOTO TIPLV AUTO GTdoeL oto €8adog.
Aivetal n emtdyuvon e Paputnrag g = 10m/s?.
(At:a.0.48), 0, 0 6.0,36J, 0.12J ,2m/s y.0, 0.48], 4m/s)

Me mota Taxutnta Ba ¢ptdoeL To cwpa otnv Baon A M__ 4,

I' tn¢ amétoung mMAaylag, av EEKwva tnv Kivnon

Tou oto A pe toxUtNTa METPOU v, = 10m/s; h

Aivovtat h = 15m kot g = 10m/s®. Aev undpxouv r
TPLBEG KoL ANAEG OVTLOTAOELC.

( Ar: 20m/s)

To uog Tou Aciou kekALEvou emunmédou eival
h = 10m kat n kAion tou 0 = 30°. Znuewakod .
avtikeipevo pagog m = 1kg extofeletal amnod ~
™V BAon Tou He ap)LKr ToXUTNTA V. i
a. Ymoloylote TNV PETABOAN TNG KLVNTIKAG TOU EVEPYELAG OTAV GTACEL OTNV
Kopudn Tou.
B. Mooa pétpa Ba €xeL SlavUOEL TO CWHA, TNV OTLYUA TTOU N APXLKH TOU
KLVNTIKA evEpyeLa £xel eAattwBei kata 40J;
Aivetal g = 10m/s”.

(Ar: a. —100J 8.8m)

H odaipa m = 1kg ektofeletal og op{ovtio Aeio A

eninedo pe apyiki opldvtia toxvtnTa v, = 10m/s
KOl otnv ouvéxela avePaivel otnv emudpdvela M Y, ( R
nuiodatpiou aktivag R =1,8m.
a. Me mola toutnta ¢tavel oto PnAdtepo onpueio A;
B. Yrmoloyiote Tnv SUvaun tou nuLodalpiou 6To cwHa OTo onueio A.
Aivetai g = 10m/s’.
(Am: a. 8m/s B.45.55N)
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4.13

4.14

4.15

4.16

Idaipa palog m adrivetal eAeUBepn oto onpeio A tng A

EOWTEPLKNC emibavela evog nuodalpiov. Ymoloyiote \Q_/
TNV oX€0N TIOU CGUVOEEL TO HETPO TNG TAXUTNTOC TNG, HE

TNV ywvia @ mou oxnuatilel kO oty n emBotiki Tng r
OKTlva pE TNV Katakopudo.

Alvetal n aktiva tou nuodatpiov R kat n emutdyuvon tng Baputntag g. Me
Vv BonBela TG OXECEWG AUTAC UTIOAOYLOTE TNV TAXUTNTA TNG OTO KATWTIEPO

onueio tou nuwodatpiov I'.
(Ar: \J2gR-cwve , +[20R )

Ta cwpata Tou duthavol oxnuartog, palwv mp = 2,5kg o

kat my = 5kg apxikd npepolyv, kat aprvovrol eAeBepa
va KwvnBouv. Katd tnv kivnon toug dev umapyel topn

' ' . ' ’ m
EVW N avtiotaon tou aépa givat apeAntéa. . !

YroAoyloTe TNV KLVNTIKA eVEPYELA TTOU Ba £XEL ATIOKTAOEL TO CWHA My, OTOAV
€xouv petakvnBel kata 3m. Mowa Ba elval n PeETABOAN TNG UNXAVLKAG
EVEPYELOG TOU My; Alvetal g = 10m/s?.

(Am:a. 25J 6.50J)
BAAua palag m = 100g kwvoUpevo opllovtia pe taxutnta 100m/s abnvwve-
Tal og kPwto palog M = 9,9kg mou apyxikd npepel oe Aeio opllovrio
eninedo. Ymohoyiote:

a. Tnv Kot TaxUTNTA TTOU QMOKTA TO CUCCWHATWHA KIBWTLO — BAAUL.

B. Tnv anmwAsLa TNG LNXAVLKAG EVEPYELAG TOU CUCTAUATOG.

(Amt: a. 1m/s 8.495])

Mwpr odaipa pafag m =200g adrivetat eAevBepn oto A
onueio A kat oAloBaivel 0To e0WTEPLIKO TNG KUALWVEPLKAC w
erudavelag aktivag R = 20cm. Katd tnv kivnon tng
odaipag Sev avantvooetal TpLPN. YoAoyiote: r

a. To PETPO TNC TaXUTNTAG LLE TNV omola n odaipa mepvd amod To KOTWTEPO

onueio tng tpoxtagtng I'.
B. To pétpo TnG dUvVAUNG oTAPLENG Tou £8ddouc OTo onUeio auTo.
Aivetal n emtdyuvon T aputntag g = 10m/s?.
(Am: a. 2m/s 8. 6N )
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4.17

4.18

4.19

Jtnv odaipa palog M Tou oXNUATOC TOU apXLKA NPEUEL OTO
onueio A, depévn amnod katokdpudo vApa prikouc | =90cm,
Sivoupe apylkn toxutnta pétpou v, = 10m/s. YnoAoyiote to
HETPO TNG TaxVTNTAG TNG 0TO PNAATEPO oNUEio TNG KUKAKAG A
TPOXLAC o SLaypadeL.
Aivetal n emtdyuvon T aputntag g = 10m/s?.

(Amr: 8m/s)

‘Eval koppdtl §0Ao palag M = 1.9Kg eivatl Sepévo oto €va AKPO VAUATOG
urjkouc | = 0.9m, to dMo dkpo tou omoiou sival Sspévo os akAOvnTo
onueio. To E0Ao LooppoTiEL Ue TO VAU oTNV Katakopudn B£an. BARua palag
m = 0.1kg mou kuweitatl opfovtia pe taxltnta U, opnvwvetal oto VAo. To
oloTnua BANUO — EUAO EKTPEMETAL, WOTE N UEYLOTN ATIOKALON TOU VI LOTOG
arno tTnv apxikr Kkatakopudn B£on tou va gival ¢ = 60°. Na urtoAoyLotouv:

o. To LETPO TNG TOXUTNTACG V, TOU PANUATOC.

B. To MOOOOTO €Ml TOLG €KATO TNG EAATTIWONG TNG KLVNTLKAC EVEPYELOG TOU

ouotnuartoc BARUa — EUAO KATA TNV Kpouan.
Aivetal n emdyuvon T aputntag g = 10m/s?.
(TENIKEX EZETAZEIZ 1988) (Am: a. 60m/s 6.95% )

EKTPEMOULIE TO EKKPEUEG TOU OXNUATOG, purkoug 0.8m

w¢ TNV opllovtia B€on, Kat to adrvoupe eAelBepo. 0 I em

Otav nepvd amoé tnv 0Ofon ooppomiag Tou,
OUYKPOUETAL UETWITKA pe cwpa palag M = 3.5kg,

pe amotéleopa va avilotpePel tTnv ¢opd Kivnong M
tou, kot vo. aveNBeL og UYPog h = 0.45m. Ndéoo Ba =
LLETATOTLOTEL TO owpo M oto optlovrio minedo PEXPL VA OTAUATHOEL,
Aivovtal, o cuvteheot¢ TPIPAC oAioBnong avausoa oto cwpa M Kal To
oplZovTio emtinedo = 0.5, m = 1kg kat g = 10m/s>.

(Am: 0.4m)
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IZXYX
Epwrtrjoslg
5.1 1 Watt eiva:
a. 1 Joule B. 1 Joule/s y. 1 Joule-s 6. 1N-m/s

5.2 Hamodoon pLag Hnxavng LETPLETAL OF:
a. Joule Y. Aev £xeL povadeg pétpnong
B. Watt 6. E€aptartal amo tnv unxavn

5.3 [oLég amod TIC MAPAKATW TPOTACELS (VAL CWOTEG;
a. H oxU¢ pLag pnxavng sival peyain otav autr) mapdysl Leyaho £pyo.
B. H oxU¢g pLog pnxavng sivat peydAn, otav autn aviéxel va Soulelel emi
ToOAL Xpovo.
Y. H ox0¢ pLog pnxavng eivat peydAn otav o xpovog Aettoupyiag tng ava
HovaSa EVEPYELAG TIOU TTAPAYEL ELVOL TIOAU ULKPOG.
8. H oxU¢ pag punxavng elval pikpn 0tav To £€pyo TOU TTAPAYEL N KUNXavN
ava povada xpovou sival BeTiKo. .
5.4 Avtotolyiote owotd toug pubpoucg petaPoAng
EVEPYELAG TNG APLOTEPNG OTHANG HE TNV LOYXU TwV
Suvapewy otn SeLa.
a. loxug TpIBnc.
1. PuBuog petafolrig SUVaLKNG EVEPYELAG. B. loxug duvapung F.
2. PuBuoég avamntuéng BepULKAG EVEPYELAG. Y. loxUg 8uvaung otnpLénc
3. PuBuog mpoodopdg XnHLKNG EVEPYELAG. edadoug.
8. loxuc Bapoug.

5.5 To SLAypapa TOU £PYOU TIOU TIOPAYEL LA LNXAVA
0€ ouvaApTNON UE Tov Xpovo, divetal oto SumAavd

oxXfua. /
I. Ze molo Xpoviko oTAdLo N UNXavh “TEUMEALALEL”; 10} <
a 0-2s v. 4-65 : :
B.2—-4s 5.0-65 02
I1. 2e molo Xxpovikd otddlo n pnxavr “6oulevel” eviovotepa;
a.0-2s B.2-4s y.4-65
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lll. AvtioTolXl0E OWOTA TA XPOVIKA oTASLA TNG APLOTEPNG OTAANG HE TNV LoXU
TIOU QVAITUOOEL N pnxovn otnv d&€la

a. 2W
1. 0-25

B. 5W
2. 2-4s

v. 4 W
3. 4-65 5 3W
4. 0-65 .

€. Unbev

MpoBAnuata

5.6

5.7

5.8

5.9

5.10

5.11

Yroloyiote tnv péon oxL tng duvoung F = 60N mou petatomilet éva pKpO
owpo og opllovrio emninedo katd X = 3mM os xpovo t = 4s.
(Am: 45W)

MNoon LoxU TPpoadEPeL £vag Yepavog OTOV ONKWVEL éva autokivnto palag
1000kg og Uog 6m ot t = 15s; Aivetat g = 10m/s’.
(Ar: 4kW )

H woxV¢ tne kapdidg tou avBpwrou eival yupw ota 3W. Noon svépyela
arodidet n kapdld otnv Stdpketa plog efdopadag;
(Am: 1.814.400J )

Av n SUvaun tou KWNTApo €VOG QUTOKLVATOU TIOU KLVElTaL He otabepn
taxvtnta 20m/s, £xeL pétpo 800N, umtoAoyiote TNV LOYXU TOU.
(Ar: 16.000W )

H wxV¢ tne duvaung F, mapdAAnAng mpog to Asio
KeEKALUEVO emtinedo, TOU peTakvel éva owpo palog
m = 20Kkg, pe otabepn Taxvtnta v = 0.5M/s eivar 50W.
Av g = 10m/s®, unohoyiote Tnv kAion Tou emutédou. @

(Am: 30°)

H Loxug mou amodidoupe yla va petatomnicoupe €va KIBwTtlo pe otabepn
taxutnta v, og opllovrio eninedo sival P, kol o kekApEvo eminedo ywviag
KAioswg 0 = 30°, 2P. Ynohoyiote tov ouvteeotr TpLBR¢ oAioBnong katd tnv
Klvnon Tou owpatog, av gival o (8Log yLa To opL{OVTLO KOL LA TO KEKALUEVO
eninedo.

(Ar: U4 -~3))
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KE®AAAIO 2.2
Alatnpnon e 0ALKNG EVEPYELAS KaL UTTOBAOULON TNG EVEPYELAS

ATIXP AT TEG YVWOELG

Tiovopaloupe nieon;
Mieon P ovopdloupe to puactkod péyeboc mou opiletal amod 1o mnAiko:

P=— Ornou F: n 6Uvapn mou aokeltat og pLo emidpAveLa
gupadou S.

H povasa puétpnonc te oto S.1. eivarto 1 N/m?.

Jtnv npagn xpnolpomnoleital emiong n 1 atpdodaipa (atm), n omola eivat n
Tiieon Tou atpoodalplkol aépa otnv enipavela tng Balacooac.

1 atm = 1.013-10° N/m?

Tiovopalouvpe Atpoodatpiki nieon;

Atpoodalpikn mieon ovopdletal n mieon mou ackeltal oe
pLo erudavela e€attiag Tou Bapoug Tou atuoodalplkol aépa
TIOU UTTAPXEL TTAVW oItd auThV. 2TnV enidavela tne Bdlaocoag
n atpoodalpkn mieon sival ion pe latm. Otoav Opwg ove-
Baivoupue Tpog Ta MAVW N AToodaLPLKr TILEC LELWVETAL.

310 agplo tou Soxeiou, n atpoodalplkn mieon odpeiletal oto PApoc w Tou
gUPBOAou ToU To TepIKALiel KaOWCE Kal oTnV atpoodalplkn rieon. Apa:

P:%-i_Patm

(To €uBolo guPadol S Sev gival otepewpévo Kot Umopet va Kiveital xwpic
TPLBEC)

TLovopdalouvpe Ospuokpacia;

Oepuokpaoia evog cwpaTog eival To puoko péyebog T mou oxetiletal pe
TNV KWWNTLKI EVEPYELA TWV Hoplwv Tou. AUENGN TNG KLVNTLKAG EVEPYELAG TWV
MOPLwV TOU CWHATOC onuaivel mapdAAnAa kat avg¢non tg Beppokpaciog
Tou.

‘Eva cwpa peydAng Beppokpaciog To avtlapBavopacte otny Kadnuepvi
po¢ {wn wg o {eoto.
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H Beppokpoaocia oto S.I. petpiétol otnv kAipaka Kelvin. Ot tipéc mou
umopet va napel kupaivovrat amno 0 éwg 273,15K. Itnv kaBnuepwvn pag {wn
xpnotpornotoUpe Ty KAipako Kehoiou (°C). Av Bepuokpaoia owpatog eivat
ion pe o°C tote eivat ion pe (o +273)K.

TLovopalouvpe ECWTEPLKN EVEPYELY;

Eowteplkn evépyela U evdg aepiou ovopdletal To GOpolopa Twv Kvntl-
KWV EVEPYELWV Twv popiwv tou. Av K eivat n péon kwnukr evépyeia N
Hopiwv evdc agpiou, TOTE N eoWTEPLKR Tou evépyela eivat ion pe: U= NK .

ATO ta daivetal MWG ECWTEPLKNA eVEPYELA TOU aepiou aufdvetal Kabwg
au&avetal n Bepuokpacia tou.

JTO UYPA KOl TO OTEPEQ CWUATA TA HOPLO EKTOC OO TNV KLVNTLKA TOUG
EVEPYELQ £XOUV Kal TNV SuVapLK evépyela Aoyw oAAnAemiSpaong. Apa n
E0WTEPLKN EVEPYELA TWV UYPWV KAl TWV OTEPEWV Elval To aBpolopa tng
KLVNTLKAG KOl TNG SUVAULKNG TOUG EVEPYELOG.

Tiovopalouvpe Oéppavon Kat Tt Oepuikn Looppomia;

Qépuavon eVOC CWHOTOG OVOUAIOUME TNV aUénon TNG €0WTEPLKAG TOU
EVEPYELAG, Apa Kal TN Beppokpaciag Tou.

H Bfpuavon evog ocwpatog Beppokpaciog T, mpayuotonoleital otav to
dépouvpe oe enadn pe éva cwua uPnAotepng Bepuokpaocioag T, Tote
MAPATNPOULE L0l OVOKATAVOWUN TNG ECWTEPLKNG EVEPYELAG Twv Suo
OCWUATWVY He amotéAdeopua n Oeppokpacia tou cwpatog (1) va auvédavetol
£VW TOU owpatog (2) va petwvetat. H Stadtkaoia autr) cuvexietat péxpl ta
600 cwpato va amoktioouv pla kowr Beppokpoocia T. Aépe toTe OTL TO
owuoTa elval o Katdotoon BepUIKNC LOOPPOTTLAG.

TLekppaleL n Oeppotnia;

H Beppotnta Q ekdpalel TNV evEpyeLa TIOU pEEL AvAeoa o€ SUO cwaTa
Sladopetikwy Bepuokpaclwy, Xwple Opwg n Sl va elval pla popdn
EVEPYELOAG.

H Bepuotnta Q ywa éva aéplo mou neplkAcietal o doxelo pe akAovnta
TolYwHATA glval ion Ye Tn LETABOAN TNG ECWTEPLKAC Tou eveépyetag Q = AU.
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7.

10.

Tuovopalouvpe Epyo W;

‘Eva aéplo mou meplkAeietol o Soxeio Oykou V pmopei va mapayel £pyo av
METAKWVWVTAG TO £UBoA0 auEnoeL Tov Oyko tou katd AV. Av n mieon P oto

£0WTEPLKO TOU Soxelou eival otabepn, TOTE:
W =P-AV

Nowa n oxéon petafy Bepudtntag Q, ecwteptkng evépyetag U kat Oeppo-
kpaoiag T;

Ze aéplo mou Looppornel oe Soyxelo oykou V mpoodépoupe Beppdtnta Q.
To aéplo Ba aflomoLoeL TNV EVEPYELN QUTH £TOL WOTE:
a. No au€RoEeL TNV ECWTEPLKN TOU evépyela katd AU.
B. Na mapayet £épyo W auéavovtag Tov Oyko Tou SOXEIOU TIOU TO TEPL-
KAe(eL.
AT Tn SLatripnon tTng EVEPYELAC LOXVEL: Q=AU+W

Tiovopalouvpe Mnxavi Ko we GXETIIETAL [LE TNV EVEPYELQ,;

Mia pnxovn anoppodad pia moodtnta evépyelag Hopdnc A, (0 NAEKTPLKOG
KWNTApag LY. amoppodd NAEKIPLK €VEPYELA), KOl HECW EPyou TNV
oamnobidel os plo popdn B (0 KwnTApOC amodiSel pNYavikr evépyela).
Toutoxpova 0w Aoyw TPLRWV oTa €€APTALATO TNS KLNXAVAC TTAPAYETAL KO
BOepuoTNTA HE QTOTEAEOUO N evépyela Tou amodibel n pnxavr va elvol
TLAVTOTE ULIKPOTEPN TNG EVEPYELAC TIOU amoppodd.

TiLovopdleton andédoon UNXAVAG;

H amédoaon plag pnxavng opiletal wc:

gvEpyela - Ttou- aro didetat

Anodoon= -100%

EVEPYELA - TIOU- amoppodaTa

Agv untapyel pnxovn pe andédoon 100%.
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KE®AAAIO 3.2
ZUVEYEC NAEKTPLKO pEVUX

ATIXP LTI TEG YVWOELG

3.2.1 HAekTpikég TNYEg.

HAskTpixn Tyyn

HAektplkry Ttnyn ovopaletal n cuokeun mou Statnpel pa otabepn

Slapopd SuvapkoU oToug TTOAOUG TNG, TOV BETLIKO KAl TOV OpVNTLKO.

H nAektpwkn mnyn 6ev mopdyet nAektpkad doptia. Awatnpei tn
Slapopa Suvapkou otoug MOAOUC TNG, Kal Otav cuvdeBel pe évav
aywyo, Onuioupyel €va nNAEKTPIKO TESIO OTO EOWTEPLKO TOU
KUKAWMOTOC, TTou eTdpd ota eAsUBepa NAekTpoOVLA.

OeTIKOG elval o MOAOC TNG TNYNG Tou Bploketal oto peyaAUtepo
Suvaptkd kat cupPBoAiletal pe (+), evw apvnTkog, eival o TOAOC ou
BpilokeTal 0TO PIKPOTEPO SUVOHLKO Kol cupPoAiletal pe ().

Eién nAekTpikwv mywv

OL nAeKTPLKEG TINYEC Slakpivovtal o U0 KATNyOopLEC:

I.

I1.

OTlG TNYEG oTtaBepnC TMOAKOTNTAG, TOU oOvopalovtal TNYECS
ouvexoUC TAonG. 2 AUTEC cUUTEPLAQBAvVOVTAL OL TtNYEG CUVEXOUG
Taong otabepng TG, SnAadn otabepnig MOAKAG TAONG UE TLG
ormoleg kal Ba aoxoAnBboue.

Mia mnyr) ouvexoU¢ taong oupBoAileTal OnMwg oto —ﬂl—
oxXnua. + =
OTIG TINYEG OTIC OTOLEC N TIOALKOTNTA TOUG METAPBAAAETAL, TIOU
ovopalovtol TNYEG  evaAAaooOpEVNG  TAONG. Y QUTEG
TepAapBAavovTal TNYEG OPHUOVIKA EVOANACCOOUEVNC TAONG OTLG
Omoleg N TIOALKOTNTA HETABAAAETAL TIEPLOSIKA HE TO XPOVO Kal N
TOALKy TAOn PeToPAMETAL  OpPHOVIKA (nuitovoeldwe) o€
ouVAPTNON HE To XpOvo.

Mta rtnyn evaAAaooopevnG Taong ouPBoAileTal Omwg oTo OXAHOL.

-
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3.2.2 HAeKTpIKO pevua

HAekTpiko pevua
HAekTplkd pevpa elval n kateuBuvouevn kivnon nAekTplkwv ¢op-
TlwV Héoa oTtoug aywyoug, e€attiag kamotag Sltapopdg Suvaplkou.
H kivnon auti odeiletal otnv Umapén nAektplkou medlou mou
SnuLoupyel pla NAEKTPLKA TINYR OTO ECWTEPLKO TOU Oywyou.
@opeig Tou NAEKTPLKOU PEVATOG Elval:
o. ITouG LETaAAKOUG aywyoug, Ta eAeUBepa NAEKTpOVLA.
B. ZToug NAEKTPOAUTEG, TO BETIKA KAl OPVNTIKA LOVTAL.
Y. 2TOUG a€pLOUC aywyoug, Ta LOVTa Kol Ta NAEKTPOVLA.

Dopa TOV NAEKTPLKOV PEVUARTOC.
H ¢opd tng mpooavatoAlopévng Kivnong Twv

' ’ . , , Npaypatkn
nAektpoviwv o’ eva PETOAALKO aywyo ovoualeTol Ve—
npaypatiky $opd tou nAektpikol pevpatoc. H —{:91—_

P . ' , —
avtiBetn amo tn dopd TNG MPOCAVATOALOUEVNG ZupPamk

Kivnong Ttwv nAektpoviwv o’ éva PETAAALKO
aywyo, ovopaletal cuppatikn ¢opd, 1N amAwg
¢dopd tou nAekTplkoL peUATOC.

'EvTtaon Tov nAeKTPLKOU pEVUATOC.
‘Evtaon pevpoto¢ | mou SloppEel €vav aywyo, OVOUAIOUHE TO
ninAiko tou ¢optiou g mou mepva amod pla SLATOUR TOU aywyou O

XPOVO t, TPOG TO XpPOVO QUTO. I q
t
H povada pétpnong tng évraong eivat to 1 Ampere (1A).
loxvet: 1A = E
1s

H évtaon tou nAektplkol pevpatog ekppalel To pubuUd SLEAeuong
TOU NAEKTPLKOU dopTiou armod pia dtatopr evog aywyou.
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3.2.3 Kavoveg tov Kirchhoff

AumepousTpo

To aumePOUETPO ival To KATAAANAO Opyavo HE TO OTOLO HETPAE
TNV €vtaon Tou NAEKTPLKOU PEVATOC.

MNapeBAAAETAL OTO NAEKTPIKO KUKAWUA OTO onpeio akplpwg mou
BENOUUE VO UETPIIOOUE TNV EVIACN TOU PEUMATOG. ALOKOTITOUE TO
KUKAWUO O0TO onuelo autd kal SU0 AKPA TOU, CUVSEOVTAL UE TOUG
OKPOSEKTEC TOU OUTIEPOUETPOU.

R i e

H ocuvéeon autr ovoualetal «ocUVSOEDN O OELPA».

To aumepoueTpo Seixvel TNV €viaon TOoU NAEKTPLKOU PEUUOTOG, HE
TNV amnokAlon tou Seiktn Tou. H amokAon auth €ivat avaioyn tnv
€VTOOoNG TOU PeUATOC TTOU TO SLappEEL.

IMpwtog kavovag Kirchhoff

KouBog ovoudietal, kdBe onueio Tou KUKAWUATOC OTO OToio To
pevpa StakAadiletal, 1 aAAwg, KABe onueio Tou KUKAWUATOG OTO
OTIOLO EVWVOVTAL TPELG } TEPLOCOTEPOL AywYoL.

KAadog ovopadletal, kaBe TUAMO TOU KUKAwUATOG Tou Pploketal
HeTagL U0 SLadoxlkwVv KOUBwWV.

OMAa ta onueia tou idlou kAdadou, Stappéovral amd To NAEKTPLKO
pevua idlag évtaong.

JUpudwva pe tov mpwto kavova tou Kirchhoff, to aBpolopa twv
evidoewv I Twv pevpdtwy Mo eloEpyovtal os eva KOuPo, eival ico
HE TO dBpolopa Twv evtdoewv I Twv pevpdtwy mou e§epyovtal art’
QUTOV.

I,

210 KUKAWUA TOU OXAHUATOG, OTOV X - Q
KOoupo A: A
—&
[=1; +1. rf L
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BoAtoustpo

Ta BoAtopetpa (V) eival 6pyava mou n €voelfn Toug LoolTal UE TN
Slapopa Suvapkou ota akpa Touc. Ta dkpo Toug cuvdéovtal ota
AKpa TNG OUOKEUNG (TapAdAAnAn ouUvOeon) HETPWVTAC £TOL KAl TN
Slapopd SuvapkoU oTa AKpa TNG CUCKEUNG TTOU Hag evOladEpEL.

AimmoAa

AtmoAo ovopdaloupe KABE OTOLXELO TOU KUKAWMOTOG TTOU OTa AKpaL

Tou unapyxel Stadopd SuvapLkou.

XapaKTNPLOTKA KAUmMUAN SutoAou ovoUA{OUME TO SLAypapuo TG
TAONG OTA AKPA TOU, OE CUVAPTNON HUE TNV £VTOON TOU PEVULOTOC TTOU

1o SlappéEel.

MopdEC XapaKTNPLOTLIKAG KOUTUANG SUTOAWV.

A% v

HAekTpLkr) MeTaAALKOG
nnyA aywyog

3.2.4 Avtiotaon - AVTIOTATES

Avtiotaon aywyov

H nAsktpikn avtiotaon evog aywyol opiletal wg To MNAIKO tNng
taong V mou edapuodletol ota AKpA TOU, TPOG TNV €Viacon TOu

PEVHATOC TIOU TOV SLoppEEL.

R=—

H povada pétpnong tng eivatto 1 Ohm (1Q).

v
loxvet: 1Q=—
1A

H avtiotaon cupPoAiletl 6nwe dpaivetal oto oxnua.

—AA—
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AiTiax avtiocTaons - avtiotatig
H avtiotaon evog aywyou ekdpalel Tn SuckoAia ou mapouclalel o
Qywyog otnv Kivnon twv nAektplkwv ¢optiwv. Odeiletal otig ouy-
KPOUOELG TwV NAEKTPOVIWV UE TA LOVTA TOU UETAAAIKOU TIAEYLATOG.
AVTIOTATNG OVOMAZETAL O METAAAIKOC aywyog TOU TOopoucLalel
avtiotaon oto NAEKTPLKO peVL.

Noéuocg tov Ohm yia avtiotaTn
Edbdoov n Bepuokpacio evog peTaAAlkoU aywyol Slatnpeital
otaBepn, n évtaon tou pevpartog I mou tov Stappéel, sival avaioyn
npog tn dadopd duvauikol V mou epapudleTal ota AKPA TOU, PE
Vv R otaBepn. vV

R

O oplopdc tng avtiotaong (R = V/I), woxvet yia 6Aoug toug aywyouc,
€VW 0 vopog tou Ohm povo yla Toug aywyoug Tou N avtioTacr Toug
R eival avetaptntn tng taong V ota akpa Tou. TETolol aywyol eivat ot
peTAAALKOL.

Aywyol mou 8ev untakovouv oto vopo Ohm sivat nAektpovikég dla-
TAelg, OMWC AUXVIEC KevOU, KpuoTaAAlkol avopbwtég, Tpavaoiotopg,
K.ALTL

HMapayovteg amo Tovg omolovg éapTatal
1 avtioTtaon Tov aywyov
H avtiotaon evoc aywyou:
a. E¢aptdrat amod to UAKO Tou.
B. Eival avaAoyn tou pnkoug tou l.
y. Elvat avtiotpodpwg avaioyn tou epufadoul Slatoung tou S.
6. E¢aptartal amno tn Beppokpacia.

loxveL: R=p- Omou p:n €81k avtiotaon Tou UALKoU
TOU aywyou

H €8k avtiotaon Tou aywyou e€aptdtal amd To UAKO Kal Tn
Bepuokpacia tou.
H povada petpnong tng eWdikng avtiotaong eivatto 1 Q-m.
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Metafoln tn¢ avtiotaong us tn Ospuokpacia

H avtiotaon &vdg aywyolu petafdaletal pe tnv avénon tng
Bepuokpaoiag.

AexOpaoTe OTL TO UNKOG Kot TO EUPadov Tn¢ SlaToung Tou aywyou
dev petaBarovral pe tnv avénon tng Bepuokpaciog. Av p, n €8N
avtiotoon tou aywyou otoug 0°C, téte otoug 0°C n eldikr avtiotaon
elvat:

Po = po(1 +0b), OTIOU oi: 0 BEPULKOC OUVTEAEDTIC AVTIOTAONC

(e€aptartal amo t ¢puon Tou UALKOU)

H avtiotacn tou aywyou eivat:

I
otouc0°C: R, =pog

otoug0°C: R, =p, ! =

=p, 1+ ae)g =

R, =R, (1+00)

Twég Tov OeputkoV cVVTEAEGTY) AVTIioTAOCS
yia Sicpopa vitka
O BepULKOG CUVTEAEOTAG QL

a. yo ta kabapd pétala eival o > 0, ondte avénon tng Oeppo-
kpaoiag tou, mpokaAet kat avénon Tng avtiotaong.

B. yla tov avBpaka (ypaditn), Toug NUIAywyoUS Kol TouG NAEKTPO-
AUteg elval o < 0, omote avénon tng Oepuokpaociog mpPokaAel
peiwaon ¢ avriotaonc.

Y. Ylo OpLOPEVA KPAUATA OMWE N KOVOTOVTIAVN, N Hayyavivn Kat n
XPWHOVLIKEALVN, elval mpaktika o = 0.

MetaBoAn tn¢ Bepupokpaaciag, dev mpokalel kapia petafoAn otnv
avtiotaon.
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3.2.5 Yvvéeouodoyia avTioTaTtOV (AVTIOTACEWY)

X0vdeon avTIOTATWV OE GEIPX

Juvééoupe Suo avtiotateg Ry kat R, oe
A B

OElpqA, OMWG ¢ailveTtal OTO OXAMA KoL Ot “) AAA D AAA 3

akpa Toug edpappolouvpe taon V. R, R,
OL 6U0o avtlotateg Slappgovtal amo To

r

610 pevpa I, evw oL TACELG OTa AKPA TOUG

aBpoilovtal os: Vo =Vi+V,
Mo tov avtiotdtn R; woxveL: Vi=Va—Ve=1R;
Mo tov avtiotdtn R, woxveL: Vo=Vg—Vr=1IR,
MpooBEtovtag Katd YEAN: Vi+Vy,=Va—-Vr=Var=V,
Apa: Vi =Vi+Vp (Vo.=T-Ra.)
'Ry = I'R1 + I'R;
Ra.=R1+R>

Hapaiinin cOvéeon avTIoTATWV

Juvdéoupe OUo avtotateg R; kat R» R,
napaAAnia, onwg daivetal oto oxApa Kal I VWV
ota akpa toug edpappoloupe taon V. T l R

OL 6Uo avtiotdteg £xouv Tnv idla taon ota /\/\}\,
akpa toug V, evw oL EVTIACELS TWV PEUPATWV _I.,
nou toug Stappéouv eivar I kat L. | T i

MNa toug avtiotateg Ry kat Ry woyveL: Ip

Vv I
I, = R kaw |, = R
1 2
la tov oAkod avtiotdtn Ro toyvet: |, = —
oA
sOpdwva pe tov 1° kavova Kirchhoff:
vV V V 1
=1+, = R—zR—+R— = R_:R_+R_
oA 1 2 oA 1 2
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3.2.7 Evépysla KalL 160§ TOV NAEKTPLKOV PEVUATOC

Evépysla oTta akpa cvGKeVIC

EOTw OTL €XOUME WML OUOKEUN TIOU A B
Slappéetal anod pevpa évtaong I, evw ota el
akpa tng umapyxet Siadopd Suvapikol
VAB- 1

To épyo mou amnatteital yia tn petadopa

€vog poptiou amo to A oto B, ivat:

<

WZQ'VAB
= W=1I1-1-V,
opwg: g=1-t

To épyo W ekdpalel tnv evépyela U mou mpoodépBnke amd to
nAektpKo Tedio, yla t petadopd tou dpoptiou (. Apa n EVEPYELA TTOU
petapiBaletal otn ocuokeun AB, og xpovo t, eivat: U =1-Vap't

H mopamdvw evépyela UETOTPEMETAL OO TN OUCKEUN O€ AAAEG
HopdEC EVEPYELAG (KLVNTLKA, XNULK, OEpULKR).

Av n OUOKEUR €lval WHLKOG AVTLOTATNG, UMOPOUUE cUUdwvA LE TO
vopo tou Ohm (I = V/R) va kataA€oupe oTIg OXEOELG:

2
W=1FRt ka W=%¢

Ioyv¢ nAekTpikov pevduatoc
loxU¢ P tou nAektpikol pebpatog ( i NAeKTPLKN LoXUC)
ovopaZetal to HovOpeTpo duoko peyebog ou woovtar W

He to mnAiko Tng evépyetac W, mou mpoodépet to 0t
NAEKTPLKO pEVUO OE XPOVO t, TPOG TO XpOVO QUTO.

H povada pétpnong tng oxvocg oto (S.1.) eivat to 1 Watt (1W).
H nAektpikn LoxU¢ ivat ion pe 1W av og kaBe Sec, n mpoodepOUEVN
NAEKTPLKNA eVépyela ival ion pe 1J.
AV 1 OUOKEUN €lvOl WHLKOC OVTLOTATNG, UMOPOUUE cUNPwWVA LE TO
vopo tou Ohm (I = V/R) va kataAnéoupe otig oXEOELC:
2
P=1°R Kalt p_ V"
R
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Kootog Asttovpyliag cvokevi¢
H evépyela mou KatavoAwvel plo cuokeun eivat ton pe 1Wh
(Batwpa), av n oxug mou katavaAwvel eivat 1W kal Asttoupyel yla
Xpovo oo pe 1h.
IWh = 1W-1h = 1W-3600s = 3600W-s = 3600J

H evépyela mou kotavalwvel pla ouokeur eivat ion pe 1kWh
(khoBatwpa), av n oxVg mou kKatavaAwvet ivat 1kW (=1000W) kat
Aettoupyei yla xpovo ico pe 1h

1kWh = 1kW-1h = 10°W-3600s = 36-10°W-s = 36-10°]

dawvduevo Joule, vouog Joule

Qawvopevo Joule ovopalovpe tnv avénon tng Bepuokpaciog Twv
aywywv, otav Slappéovtal amo NAEKTPLKO peUUAL.

Eudaviletal oe avtlotateg, NAEKTPIKEC TNYEG, NAEKTPOKLVNTAPEG,
K.0. EWOIKA yla TOUG QVTLOTATEG OMOTEAEL TO HOVOSIKO EVEPYELAKO
UETOOXNUOTIOMO.

JUpdpwva pe to vopo Joule:

To moood tng Beppotntag Q mou ekAvETAL 0° €val PETAALKO aywyo
(avtiotatn) otabepng Oepupokpoociac o omoio¢ SlappEetal amo
OUVEXEC pela oTtaBepnC éviaong, elval avAAOyo TOU TETPAYWVOU TNG
€VTooNnG Tou peUPATOC, avaAoyo tTng avtiotaong R tou aywyou kat

avAAoyo Tou xpovou t yia Tov omoio o aywyog StappEetal and peupa.
Q=1>Rt

Evéceiéeic kavovikn¢ Asttovpyliag 6UOKEVIC

‘Eotw OTL pLa ouokeur €xeL evoeifelg: aW / BV.

AUTO onualveL OTL yLa TN WOt AELToupyla TG, amatteital Taon ota
akpa tng BV (kavovikn tdon Asttoupyiag) kot tote, Ba KaTavaAwvel
LoV aW (kavovikn LoxUg Aettoupyiag).

Av ota Aakpa TNG OUOKEUNG €PapUOCOUUE TAON MIKPOTEPN TNG
KOVOVLKAG, TOTE N OUOKEUN UTOAELTOUpYel Xwpig va Kwvduvelel va
kataotpadel. Av epapudooupe Tdon PEYOAUTEPN TNG KAVOVLKNAG, TOTE
N ouoKeur umepAeLtoupyel Kivduveuovtag va Kataotpadet.
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BpayvkVkAwua
BpaxukUkAwpa ovopadletat n ouvbeon 6U0 onueiwv &vog
KUKAWMOTOG LE aYwYyO aUeANTEQC avTioTaong.
Ta U0 onueia, TOTE, AMOKTOUV KOWVO SUVAULKO.

3.2.8 HAektpeyeptikn SUvaun (HEA) tyyng

Oplouoi nAekTpeyepTIKC SUVaung
A. Ovoualoupe nAektpeyeptikn) duvaun (HEA) E piag mnyng, to povo-
HETPO GUOIKO HEYEBOC TTOU LoOUTOL PE TO TINALKO TNG NAEKTPLKAG
evépyelag W nou mpoodEpel n mnyn oto KUKAWUA HEaa
o€ KAmolo Xpoévo, mpog to ¢doptio q mou petakwveitalr E=—
0TO KUKAWHA OTO XpOVO AUTO. q

B. HAektpeyeptik duvaun (HEA) E piag mnyng, ovoudletal to Hovo-
HETPO PuOKO pEyeBOC ToU LoouTal UE TO otabepd MNAiko TNG
NAEKTPLKAG LoYXVOG Ttou Sivel n Ny oto KUKAWUA, TIPOG p

NV évtaon | Tou pevpaTog TToU SLapPEEL TNV TTNYN. E= 1

H nAektplki mnyn elval evepyelokog HeTATPOMENS. MEeETATPETEL
NAEKTPLKA EVEPYELA, O eVEpyela AAANG Hopdn ¢ Tou Urmopel va eival
XNUKA, pnxaviky kKA. H povada pétpnong t¢ oto S.l. eival to
1Volt.

EowTtepikn avtiotaon tnyrg.

Ta NAekTplKA PopTia KIVOUUEVO TIPOCAVOTOALOUEVA OTO QYWYLUO
UALKO TIOU PBplOKETOL OTO €0WTEPLKO TNG TNYAG, CUVOVTOUV KAToLd
SuokoAia. T autd dA\wote, otav pla mnyn Slappéetal and pevua,
TIAPOTNPOUUE OTL BOepuaivetal. Apa, OTO EOWTEPLKO TNG TNYAC,
UTTAPXEL QVTLOTAON TIOU OVOUALETAL ECWTEPLKN) avTIOTAON TNG TTNYNHC
Kal cupBoAileTal pe I.

210 S.I. petpatal og Q.

H eocwtepkn avtiotaon tng mnyng, ekdpalel tn SuokoAia mou
OUVOVTA TO NAEKTPLKO PEVHA OTAV SLEPXETAL LECA OTIO QUTAV.

2MOYAAXTHPIO M.E. 143



Quowkn A’ Aukeiou

3.2.9 Nouog tov Ohm yia KA£16TO KOKAwUQX

Nouog¢ tov Ohm y1a kAsLoTo KOKAwua
210 KUKAWMO TOU OXAHATOG, N EVEPYELD TTIOU R
NPOoodEPEL N TINYN, METATPETETOL OE BEPULKN VWV
gVEpYELO oTOV avtlotdtn R kal otnv ecwtepl-
Kr) TnG avtiotaonr. 'T
Me Bdon v Apxn Awtipnong tng
Evépyelag Exoupe:

T

W =Qr+Q
E-l-t = I>R-t+ 1>t
E=I'R+Ir
E=I(R+T) e
E =I'Ry = l=—
Ro)»

H ox€on autni avadépetal oto vopo tou Ohm yla KAELOTO KUKAWUA
o omolog dlatumtwveTal we €ENG:

e KAOe KAELWOTO KUKAWMO TOU TepAapPAvVeEL pLlat TNy KoL OTO
€EWTEPIKO TOU HEPOC HOVO WHLKEG OVTLOTAOELS, n €vtaon I tou
peLvHATOC TToU Slappéel TNV Tnyn, €lval ion pe to mnAiko tng HEA E
™G TNYNg mpo¢ tnv ooduvaun (oAwkn) avtiotacn Ry O0Aou tou
KUKAWMOTOG. E

RO}\

Tdon otoug méAovg TG TNYIC
ITO KUKAWHO TOU OXHMOTOC £XOULE yLO TNV

TAON 0TOUC TOAOUG TNG TINYNG: AN
Vn :VK—VA :VA—Vr

Eniong: Va4 — Vr = I'Rge = I'R n tdon ota K I A
akpa tn¢ ouvdeopoloyiag tng avrtiotaong R E,r
TOU €§WTEPLKOU KUKAWMATOG.

Apa n moAwkn taon eivat ion pe Vo, =I'R
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Me Baon tnv Apxn Alatripnong tng Evépyelag €xoupe:

W =Qr+Q
E-l-t = IRt + 1>t
E=IR+Ir
E=V,+Ir = V. =E-Ir

Apa n tdon V, otou¢ MOAoOUC TNG TNYNAG, €lval (on He TNV
nAektpeyeptikn tng Suvaun E, ehattwpévn katd tov mapadayovia |-r
TIOU AéyETOL TTWON TACNG LECA OTNV TINYN).

TavTion MOAK¢ TAGEWY Ve
UE TNV NAEKTPEYEPTIKY SUvaun E
H HEA, E piog mnyng, tooutal pe tnv moAkn taon V, av n nnyn ev
Slappéetal anod pevpa (I=0) N av eivat tbavikn (r = 0).

Pevua BpayvkvkAwaong

Pevpoa BpaxukuKAWOEWG |g ovopAloupE TO peUpa IOV SLappEEL TNV
ninyn, otav BpaxukukAwBoulv ol U0 TnG oAoL (6Tav ATTOKTACOoUV TO
1610 duvapiko).

Ze aUTH TNV nepimtwon, dev Slappéetal amnd peva n avtiotaon Tou
e€wtepkol KUKAWHOTOG, ondte cUpdpwva e to vopo tou Ohm yua
KAELOTO KUKAWUQL:

E E
l=—— = IB =—
R.. r

To nmapandvw peUO €lval TO PEYLOTO TIOU UTIOPEL va SLappEEL TV

nnyn.

Xapaktnplotiky kaumoAn anyng
H xapaktnploTiki KapmuAn minyng €xeL tn popdn Tou oxnUaAToC.
MapatnpoUpe OTL O0Ttav To KUKAwHaA t™¢ mnyng vV
bev Slappéetal amod pevpa, n TAON OTA AKPA TNG
eivat ion pe E, evw otav n mnyn Stoppéetat and o E
pevHA BPaxUKUKAWGNG, N TACNH OTOUG TTOAOUG NG
elval lon pe pndév. I
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HAEKTPIKO PEYMA

Epwrtroeig

1.1

1.2

13

1.4

1.5

Molég amd TIG MopakATw Bewpouvtal anapaitnteg nMpolnobEoelg ya thv
UmopEn NAEKTPLKOU PEVLATOG;

a. H umapén mnyne.

H Umapén KUKAWUOTOC e avoLXTto SLaKOmTN.

H umapén Slakomtn.

H Umapén KAELOTOU KUKAWUOTOG.

H Umapén aumepop£TPOU OE KATIOLO CNHUELD TOU KUKAWOTOC.

mo=<®

Dopeig Tou KlvoUpEeVoU dopTiou ota LETOAAA gival:
o. ApvNTLKA LOVO LOVTA KAl NAEKTPOVLAL.
B. Movo Betikd wovra.
Y. Modvo ta eAelBepa nAektpovia.
8. OETIKA KAl ApVNTIKA LOVTA.

Mpw tnv edappoyn Tou NAEKTPLKOU Mediou, Ta eAeUBepa NAEKTPOVLIA TWV
METAAA LKWV ayWyWwV:

a. Elvat akivnra.

B. ExtehoUv mpoocavatoAlopévn Kivnon.

y. Kwvouvrtal atakta.

8. Kwouvtal pe tnv taxvtnta tov ¢wtoc.

‘Otav £Xoupe NAEKTPLKO pEUHA OTOUC HETAAALKOUG aywyoUs, TO NAEKTPOVLKO
0€PLO PETAKLVELTAL PE TaxUTNTA:

a. Tng taéng twv km/s.

B. Tng ta&ng twv mm/s.

y. lon pe v taxltnTa tou Gwtog.

8. MeyaAUtepn amd authv TG BEPULKNE TOUC Kivnong.
JuvappoAoyoUE TO TAPATMAEUPWE KUKAWUA, TIOU A A,
amoteAeltal anod 2 6poloug AaumTipes A; Kal Ay, TV % %
ninyn V kot tov dlakomtn 6. KAeivovtag tov dLakomn,

To KUKAwpa apyilel va Slappgetal and pevpa. Oa 0 ]
dwtoPforolv To 6l0 oL Aapmtipseg A; kot Ay Na E 5
SLKOLLOAOYNOETE TNV ATMAVTNGK 0.
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1.6 Otav kAelooupe Tov SLAKOMTN OTO KUKAWO TOU T(PONYOUUEVOU OXNUATOG,
oL 2 Aaumtnpeg A Kot Ay:
a. Oa avayouv Tautoxpova.
B. Aev Ba avayouv tautoxpova, Ba avalel mpwta 0 Aq Kol LETA 0 As.
No eTAEEETE TNV OWOTH ATTAVTNGON KOL VA TNV SLKOLOAOYNOETE.

1.7 e MOLEG QMO TIG MOPOKATW TEPLUTTWOELC N Ppopd Tou NAeKTPLKOU PEULATOC
TavTiletal pe tnv dopd Kivnong Tou nAektpikol doptiou;
a. TNV Kivnon Twv eAetBepwv NAekTpoviwy otoug LETAALKOUG aywyoUg.
B. XTNV Kivnon Twv BETIKWY LOVIWV 0TNV CUOKEUN TN NAEKTPOAUGNC.
Y. ZTnv emLtdyuvon Twv hAsktpoviwy otnv cuokeur Roentgen.

1.8 [oldc eival o poAOG TN TTNYNG 0TO NAEKTPLIKO KUKAWUQ;
a. Mapéxel Ta anapaitnta NAEKTPOVLA Lo TNV Snuoupyia Tou NAEKTPLKOU
peLOTOG.
B. Mapéxel T0 NAeKTPIKO Tedlo TMOU aoKel SUvaun oTa NAEKTPOVIA TWV
oyWywv.
Y. AnwBel ta nAeKTpOVLA KOL TA TIPWTOVLA O€ AVTIBETEC KATEUOUVOELG.

1.9 1. xedldote tnv ¢dopd TNG €ViOonC TOU PEVUMATOC OTO KUKAWHA TOU
OXNMOTOG.
I1. Noti adou ta NAekTpoOVIA KIvoUVTaL apyd, o Aaumtipag avaBel akaplaia
LE TO KAELOLO TOU SLAKOTTN;

1.10 1 Ampere eivat:
a. 1C B. 1C/s v.1C:s 6. 1s/C

1.11 To ¢optio mou Mepva amo pia Slatopn evog aywyol og xpovo t=2s eival
6C.
a. H évtaon Tou pelpatog ou SlappEeL Tov aywyo elvat ........ A.
B. Ze xpovo t = 6s to doptio mou Ba mepdoeL anod Tov aywyo eivat ..... C,
EVW EKELVN TNV OTLYUN N €VIaon Tou pevpatog Ba eivat ......... A.

1.12 Mou umdpyxel to AAB0C 0TO OXAMO,; I
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1.13 O poAog TNG NAEKTPLKAG TNYNG 0€ éva KUKAwU elvat:
a. Na mapdyet NAekTpLlka popTia.
B. Na Snuoupyei Stadopd Suvaptkou.
Y. NO JETOTPETEL TNV NAEKTPLKI) EVEPYELQ OE XNILKA.
8. Na dnuLloupyel evépyela amo to pndev.

1.14 >ta nAsKTPIKA KUKAwMATA N dtadopd Suvaukou:
a. Elval Stavuopatikd péyeboc.
B. ExeL mavtote BTk TLUA.
Y. EXELTIUN apvnTKNA A Ln&Ev.
8. Avadépetal o 2 onpeia Tou KUKAWUATOC.

1.15 Noa CUPMANPWOETE TA TAPAKATW KEVA:
o.. HAEKTPLKO PEUA OVOUALOUYE .......vevereree. NAEKTPLKWV PopTiwv.
B. Exel emikpotnoel wg dpopd pevpotog va Bewpeital n popd kivnong .........
............... doprtiou.
y. Evtaon ouvexoUg kot otaBepol NAeKTPLKOU PEUUOTOC OVOUALOUUE TO
oTaBepd MNAIKO (@) .veevevenrereree TUPOG (B) evveveeeeeene

1.16 Tieivalto &imoAo o€ Eva NAEKTPLIKO KUKAWWQ;
0. 2TOLXELO TTOU KOTAVOAWVEL EVEPYELQL.
B. Ztolxelo ou SlappEETal amod NAEKTPLKO PEVUAL.
Y. Ztolxeio pe Stadopd Suvapikol ota dKpa Tou.

MpoBAnuata
Je ooa mpoBAnuata xpelaotel, va xpnouuomnolnBel To OTOLYELWSES NAEKTPLKO
poprtio: g, = 1.6-10 °C

1.17 Aywyog dlappéetat amd pevpa évraong 0.2A.
a. Mdéoo doptio mepvd amo pia Statopn Tou s xpovo t = 6s;
B. e mdoo xpovo mepva amnod pio dtatour tou doprtio ico pe 8C;
(Am:a.1.2C 8.40s)

1.18 And tnv Slotopr} evdc peupatodopou aywyol repvoly 4-10 nhektpovia oe
XPOovo 3.2S. YIIoAoyloTe TNV €VTach ToU pEUUATOG TTOU Tov SLappEEL.
(Am: 0.24)
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1.19

1.20

1.21

1.22

Av n évtacn Tou PEUHATOG TIOU SLaPPEEL Evav UETOA-
ALKO aywyo peTafANAETAL e TOV XPOVO oUWV E TO
Slaypappa Tou oxnuatog, umoloyiote to ¢optio mou
TLEPVA ATIO HLOL SLATOUH TOU OE XpOVO:

a. t=3s B. t=6s

(Ar: a. 22.5C 8.72C)

Av n évtaon Tou peUPATOC TIOU SlappEel Evav aywyo UETAPAANETAL UE TO
Xpovo ocUudwva pe tn oxéon: I =2t + 3 , umoAoyiocte tnv MoocoTNTA TOU
doptiou o mepva amnod pLo SLotopr) tou o xpovo t = 4s.

(Am: 28C)

@optio g ekteAel opaAn KUKAKA kivnon pe ocuxvotnta v. Amodeifte OtL n
£€VTOoN TOU NAEKTPLKOU PEVPATOC TTIOU dNULoUpYEL N kivnon tou Sivetal amd
nv oxéon: | = go.

To nAeKTPOVIO OTO ATOUO TOU USPOYOVOU TEPLOTPEPETAL O amoOoTacn I =
0.53-10°m and tov muprva. Ymoloyiote tnv £vtaon Tou PeUMATOC TIOU
dnuoupyel n kivnon tou. Aivetar n otaBepd Coulomb: K, = 9-10°Nm?/C?
KoL n o tou nAektpoviou: m = 9.1-10kg.

(Ar: 5104

@(2)
1.23 YmoloyloTe TI( €VIAOELS TWV PEUPATWY TIOU T
, , . @(l)
Slappéouv toug Aauntipeg (2) kat (5), av: Ji—=—=
I, =6A,1;=2A,1,= 1A. 3) )
(Ar: =44 , I;=14) & P
) - @(5)
H 2) 3)
«—@— (A) (A) 1.24 Ymoloyiote TIg evOeifelq TwWV AUMEPOUETPWY
;‘{ (1), (4) kav (5) Tou oXAUATOC OPLOTEPA, Qv
P 1=10A, I, =2A, [;=3A.
-— —— (Am: =94, I, =14, Is=74)
Qv
1.25 Na umoAoylotoUv oL EVIACELS TWV PEVUATWY  (3)

mou Slappéouv Toug KAASOUC TOU KUKAWHA- )
toc, av: I; = 10A, I, =2A, I =3A. @O @)
(Am: =354, =54, Is=74)
@{6)
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ANTIETAXH - NOMOX ANTIXTAXHX - XYNAEXH ANTIETAXEQN

Epwrtroeig

2.1

2.2

2.3

2.4

2.5

H avtiotaon evog petaAAikol aywyol otabeprc Bepuokpaociag eivat:
a. Avaloyn Tng tdong mou epappoloupe oTa AKPa TOU.
B. Avtlotpodwe avaioyn Tng taong nmou epappoloupe oTa AKPO TOU.
Y. Avefdptntn omd TNV TW Kol TV TOALKOTNTA TNG TACNG TOU
edapuoloupe ota AKpO TOU.
8. Avaloyn HE TO TETPAYWVO TNG TAONE oV £hapUOlOUE OTA AKPA TOU.

H ox€on oplopoU tng avtiotaong sivat:
a. R=1/V B. R=V/I v. R=pl/S 6. R=1IV

H avtiotaon evog XGAKIVOU CUPUATOG TTOU UTIAKOUEL OTOV VOPOo tou Ohm
e€aptaral amno:

a. Tnv tdon nmou epapuoleTal oTa AKPa ToU.

B. Tnv évtaon Tou peUUATOG TTOU TO SLappEEL.

Y. Tnv Tdon KaL tnv évtaon Tou peUOTOC IOV To SLappEeL.

8. Tnv Bepuokpacio tou.

JTa AKpo EVOG XOAKLWVOU cUpuatog otabepng Bepuokpaciag, edpapuoletol
taon V. Av Suthacldooupe TNV TAon, TOTE:
a. Oa duthaolaotei n évtoon Tou peUATOC.
B. Oa duthaclactel n avtiotaon Tou cUPUATOC.
Y. Oa duthoolaotei n évtaon Tou peUUATOC KAl N aVTioToon Tou GUPOTOG.
8. Oa umoSuUTAaCLOOTEL N avTioTOON TOU CUPHOTOC.

Jta akpa petolAwol aywyou avtiotaong R sdapudloupe taon V, ondte
Slappéetal amno pevpa évtaong I. Av SUTAACLACOUE TNV TACH OTO AKPO TOU:
I. H évtaon tou pebpatog nmou tov SlappEeL:

a. Mapapével otabepry  P. Authaolaletal Y. Ynoduthaoidletal

I1. H avtiotaon Tou:

a. Mapapével otabepry  B. Authaoialetal Y. Ynoduthaoidletal
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2.6

2.7

2.8

2.9

2.10

2.11

2.12

Mold armo Ta MAPOKATW SLAYPAUUOTO OVTLOTOLXOUV OE HETAAKO aywyo;

1 1 R R VvV

a. B. y. 5. €.

OL XOpaKTNPLOTIKEG KOUTTUAEG SUO0 petadkwv aywywy (1) V 1)
kat (2) divovtat oto oxnpa. Moldg anod toug 2 mapouoLalel
HeyaAUTePN avtioTtaon; (2)

H e18kn avtiotaon p evog aywyou e€aptdtal:
o. Amno 1o UALkS Tou.
B. ATO TO UALKO KOlL TOL YEWUETPLKA XOPAKTNPLOTIKA TOU.
Y. ATO To UALKO TOU, TO YEWHETPLKA XOPOKTNPLOTIKA Kol ThV Beppokpacio
Tou.
8. Amo 1o UALKO Tou Kal tnv Bepuokpacia tou.

AUo opoyeveic xaAkivol KUALVSpLkol aywyol A kol B idlag Bepuokpaociag kot
iblou epPadol Siatopng, éxouv pnkn L kat L avtiotowa pe Ly =2Lg. Ot
avTlotdoelg R, kot R Twv aywywv cuvdEovtal Pe TV oxéon:

ol. RA = 2RB B. RB = 2RA Y. RB = 8RA 6. RA = RB/4

OL aywyol A kot B elvat amdé to (6lo UAKKO kol mapouctdlouv (0eg
QVTLOTAOELG. AV TO MNAKOG Tou A eilval TeTpamAdolo and autd Tou B, tote
TOLAL OX€0N CUVOEEL TIG AKTIVEG SLATOUNG TOUG ra KAL Ig;

. fa=2rg B. ra=4rg V. Ig=2r, 8. rg=4r,

Av SutAwooupe éva oUpua avtiotaong R, n avtiotaor) tou:

a. Mapapével otabepn. 6. Tetpamlaoidletal

B. AutAaoialetal €. Ynotetpanhaotdletal
Y. YnodumAaoidletal

Aewwvoupe olppa avtiotacng R kot Snuloupyolpe éva véo, SumAdoiou
pnkoug, avtiotaong R’. Mold anod Tig mopaKkATw OXECELG ElVOL CWOTH;

a R=R 6. R=2R’
B. R°=2R e. R=4R’
v. R’=4R
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2.13 Ortav 2 avtiotdteg Ry kal R, (R; # R,) cuvééovtal os oelpa:
a. Exouv ota akpa toug idla taon.
B. Atappéovtal amnd To 6Lo pevpa.
Y. KatavaAwvouv tnv (6la nAeKTPLKN EVEPYELA OTNV HOVASA TOU XpOVouU.
8. Hoobuvaun avtiotaor toug R mpokUTTeL anod tnv oxéon:
1/R=1R; +1/R,

2.14 Ortav 2 avtiotdreg Ry kal R, (R; # R,) cuvééovtal mapdAinAa:
a. Exouv ota akpa toug TNV dLla taon.
B. Alappéovtal amnod to iSlo pevpa.
y. KatavaAwvouv tnv idla NAEKTPLKNA EVEPYELO OTNV HovASa TOU XpOvou.
8. H wooduvaun avtiotaon toug R mpokUTTeL amd Tnv oxeon:
R=R;+R,.

2.15 1. Otav ouvd£ouE AVTLOTATEC OE OELPQ, N OALKH £VIAGCHN TOU PEUUATOC:
a. Av€avetal B. Mewwvetal y. Nopapével otaBepn).

I1. Otav cuvbéoupe avtiotateg mapdAAnAa, n oAkr) €vtoon Tou peUUATOC:
a. Av€avetal B. Mewwvetal y. Nopapével otaBepn).

2.16 Eivat duvatodv 2 avtiotateg va cuvdéovtol mapaAlnia kot va Sltappgovtal
amnd pebpota iong évraong; Av val, mote ocuUpaivel auto;

MpoBAnuara

2.17 Zta akpa avtiotatn R = 10Q edapuoloupe taon 220V.
a. YmoloyloTe TNV £vViaon Tou pEUATOC TIOU TOV SLappEEL.
B. Mooa nAektpovia mepvolv amo pia dtatopn tou os 10s
(Am:a. 224 6. 1.37510% nAektpévia)

2.18 Zta akpa PeTaAAlKoU aywyou edpapuolouvpe taon V = 12V. Av ehattwoou e
Vv taon kata 3V, n £viacn Tou peUMATOC EAATTWVETOL Katd 2A.
YrnoAoyiote Tnv avtiotaon Tou aywyou.

(Am: 1.5Q)

2.19 Méoa pétpa xahkou epPado’ Statopic S = 3mm’ mpémel va xpnoto-
TIOLOOUE WOTE VA TIAPOUE aywyo avtiotaong R =17Q;
Aivetal n el8ikr avtiotaon tou xokov: p = 1.7-10°°Q:m.
( Ar: 3000m )
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2.20

2.21

2.22

2.23

2.24

Exoupe XGAKwo olppa pAkouc | =8m kat epfadol Siatopnc S = 3.4mm-.

Edapudloupe ota akpa tou, tacn V = 12V.
a. YrmoAoylote TNV £vtaon Tou peUOTOC TTOU SLaPPEEL TOV OywYO.
B. Nooca nAekTpovia MeEpVOUV HECO QMO AUTOV O€ Xpovo t = 6s;
Aivetal n eW8ikr avtiotaon tou yokov: p = 1.7-10Q-m.
(Ar: a. 3004 8. 1.12510% nAektpdvia)

XdAKkwoc aywydc prkouc | = 6m kat epPasdol Swatoprc S = 3mm? cuvséet
TO 2 AKPA €VOG KUKAWUATOC. OEAOUUE VA OVILKOTOOTGOULE TOV XAAKLVO
oywyo, amod £vav aywyo apylhiou, mou va SlappéeTal amo pevpa ong
€vtaong Ue Tov mpwTto. MNold Ba £mpene va gival To epfadov Slatoung Tou
VEOU aywyoU; Alvovtal ot eL8IkEG BeppoTNTEG TOU XOAKOU: px = 1.7-10%Q'm
koL Tou apythiou: p, = 2.8-10°°Qm.

(Ar: 4.94mm?)

AVo avtiotdteg R; = 10Q kat R, = 20Q cuvdéovtal og oglpd Kal ota AKpa

Tou cuothpatog epapudletat taon V = 60V. Na Bpette:

. Tnv LoodUvapn avtiotoon TOU CUCTAUATOG TWV 2 OVTLOTUTWVY.

. Tnv évtaon tou pelpatog mou Slappeet kKaBe avtioTtatn.

. Tnv tdon ota akpo KaBe avtlotatn.

. Tnv evépyela mou petaPipaletal oto cUOTNUO TWV 2 AVILOTATWY OF
XPOVLKO Slaotnpa 1 min.

o< ™R

(Ar: a. 30Q 6.24 y.20V , 40V 6.7200])

Avo avtiotdteg R; = 3Q kat Ry, = 6Q cuvdéovtal mapdAAnAa, Kal ota akpa
Toug edappoletat taon V = 18V. Ynohoyiote:

a. Tnv wooduvapn avriotacr Toug.

B. Tnv évtaon tou pelpotog Tou OSlappésl kKaBs €vav amd Toug 2

OVTLOTATEG.
Y. Tnv oYU mou KaTavaAwVeL 0 avtlotdtng R;.
8. Tnv Bepuodtnta mou avantvooetal otov R, og xpdvo t = 5min.
(Am:a.2Q 6.64 , 34 y.108W 6. 16.200J)

AVo avrtiotateg Ry = 6Q kat R, ouvdéovtal mopdAAnAo Kal ota AKpo TOUG
edapudletol taon V =12V. Av ot 2 avtiotdteg Slappéovral omd pevpato
long évtaong, urmtoAoylote:
a. Tnv oAwrn| avtiotaon Tou KUKAWHATOG,.
B. Tnv OAKN €vTacon TOU PEUHATOG TTOU TIAPEXEL N TINYH OTO KUKAWUAL.
(Am:a. 3Q 68.44)
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2.25

2.26

2.27

2.28

2.29

MNoool opotol avtiotateg R = 10Q npémnet va ouvdeBouv uno taon V = 60V,
mapdAAnAa petafl Toug, WOTE N €vtacn Tou pebpatog mou Sivel n mnyn oto
KUKAwPa va elval ion pe 30A;

(Am: 5)

Tpelg avriotateg Ry = 3Q, R, =4Q kat Rz = 1Q cuvdéovtal mapaiinia. Av o
avtotatng R; dlappéetal anod pebpa eviaong I; = 4A, unoAoyiote:
a. TLG EVTIAOELG TWV PEVUATWY TIOU SLOppEOUV TOUG OVTLOTATEG R, Kot Rs.
B. Tnv LoxL otov avtlotatn Rs.
(Am:a. 34 , 124 8.144W)

H X0opoKTNPLOTIKA KOUTTUAN 2 avTLOTOTWY ouvoede- Viv)
HEVWV Ot Oelpd Sivetal 0To OXNUA. AV O TIPWTOC 300 f-------ooavvey ‘
avtotatng €xel avtiotaon R; = 109, umoloyiote
NV avtiotaon tou SeUTEPOU OVTLOTATN. S 7
Mwg ouvSéovTal oL 2 AVTLOTATEG METOEU TOUG; ' 10

(Am: 20Q)

Avo avtiotateg R; kat R, ouvdéovtal oe oglpd Kal n oALKR TOUG avtiotaon
elvat 10Q. Av ouvbeBolv mapdAAnAa, n oAwkn Toug avtiotaon sival 2.4Q.
YroAoyioTe TI¢ avtloTtdoelg Toug, Ry kat R,.

(Ar: 4Q , 6Q)

Av R; = 1Q, R, =2Q, R; = 3Q kot Ry = 6Q, umoloyiote tnv wooduvaun
QVTLOTOON OTA TTAPAKATW KUK}\(buara.

R
VWV VAW W
a.
z
:
“;g/ %HRZ

B.
]
“&\,A'
Y-

(Ar:a. 1.5Q 8.1.2Q y. 1.5Q 5. 2.259 £.8.5Q or.2Q 7.2.5Q n.1.5Q)

154

NEKTAPIOZ TZIAIBITKOZ



Kedalato 3.2

2.30

2.31

2.32

2.39

2.40

R,

R
Av R; =3Q, R,=6Q, R;=4Q, V =12V, unoloyiote tnv m A
TAOoN ota Akpa KABe avilotdtn, Kabwg KoL TNV €vtoon
TOU PeVATOC IOV TOV SLappEEL. v

(Am: 1, =4/34 , ,=2/34, ;=24 , V1=4V , V,=4V , V;=8V)

Av R; =2Q, R, =20, R;=4Q kot V =12V, unoloyiote R,

TNV Tdon ota dkpa KABe avtotdtn, Kabw¢ Kol tnv “
évtoon Tou peUOTOG TIOU TOV SLoppést.
(A L=3A, V,=6V, ,=3A, V,=
=34, V3= 12v )

Atvovtal: R; =3Q, R, = 6Q, R; =2Q, Ry =2Q kat
I, = 2A. Yroloyiote: L— 2 R
a. Tnv tooduvaun avtiotacn Tou KUKAWUOTOG. m m
B. Tnv tdon V Tou KUKAWUOTOC.
Y. Tnv évtoaon Tou peUpATOC TOU SLappPEEL TOV
avtiotatn Rs.
(Am:a.3Q 8.9V y. 1.54)

Atvovtat: R; =3Q, Ry, = 6Q, R; =2Q kat I; = 4A. — R
1 AAAAN
Av n Tdon ota dkpa Tou KUKAwpatog sivat V =48V, R R,
uroloyiote: A N
a. Tnv avtiotaon R,. R,
B. Tnv taon Vpg. v
(A a. 3Q 6.12V) ——

AlaBEToupe  apkeTtoUG oOvTOTATEG Twv 6L [poteivete  KOTAAANAN
ouvdeopoloyia WoTe 0 OAKOG AVTLOTATNG va elvalL:

a. 2Q y. 9Q €. 40

B. 1Q 6.25Q

2.41 1. Avtiotaon R; = 100Q ocuvbéetal mapdAnAa pe avtiotaon R, =25Q. Na

Bpeite TNV TWWA pLog GAANG avtiotaong Rs, ou mpéneL va ouvEECOUE OE
oelpa e Tov cuvbuaoud twv Ry kat Ry, wote n tooduvaun avtictaon va
elvat ion pe R;.

II. Avtiotaon R; = 100Q ocuvééetal oe oslpd pe avrtiotaon R, = 25Q. Na

Bpeite tnv TR plag AMng avtiotaong Rs, mou mpénel va ouvdéocoupe
napdAnAa pe tov ocuvduaoud tTwv R; kat R, wote n ooduvapn
avtiotaon va eivat ion pe Ry.

(A 80Q , 500Q)
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ENEPTEIA - IEXYX HAEKTPIXOY PEYMATOX

Epwrtroeig

3.1

Na avtiotolyioste Ta GUOKA PEYEDN TG aploTePnG oTAANG HE Ta cUUBOAG
TOUG OTNV Ueoaia Kal T Hovadeg LETPNONE Toug otnv Se€La.

o. £vtoon NAEKTPLKOU PEVUATOG a. P i. Volt
B. taon b. Q ii. Q'm
Y. LOXUG c | iii. Q
8. avtiotaon d. R iv. Joule
€. €8N avtiotaon e.V V. A
ot. BeppotnTa f.p vi. W
3.2 To ¢pawvopevo Joule epdaviletat:
a. e KaBe cuokeur otnv omoia oL peupatodOpol aywyol €xouv £0Tw Kot
pilo Ukpn wutkn avtiotaon.
B. Movo otoug NAEKTPLKOUG AQUTTTHPEG.
Y. Movo otoug aywyoUg Tou UTIOKOUOUV GTOV VOO Tou Ohm.
8. MAVo 0TO E0WTEPLKO TWV NAEKTPLKWY TINYWV.
3.3  Oupetpntég tng AEH (poAdyLa) peTpouv:
a. To ¢poptio mou KATAVOAWVOULE. Y. Tnv evépyela mou KAtavaAWVOU LE.
B. To pelpa MOV KATOVAAWVOULLE. 6. Tnv oyL mou KAToVaAWVOULE.
3.4 Nooa Joule éxel pia khoBatwpa; (1 kWh)
3.5 Avo avtiotdteg R; kat Ry, (R; > R,), ouvbéovtal oe oelpd. Molég amd Tig
TLOLPOKATW TIPOTACELG ElVaL CWOTEG;
a. O MPWTOC AVTLOTATNC KATAVAAWVEL TIEPLOCOTEPN LOXV ard tov Seltepo.
B. H tdon ota AKpo TOU TPWTOU aAVTLOTATN eivol peyoAltepn amd thv
avtiotolyn tou deltepou.
y. Ot 2 avtiotateg Sev Slappgovtal amo pelpata iowv evtaoswy ylati Sgv
£XouV (0€C AVTIOTAOELC.
8. OL 2 avTLOTATEG £XOUV OEG TAOELG OTA AKPA TOUG.
3.6 Avo avtiotateg R kat 2R cuvdeovtal petagu toug mapaAAnAa. Na efetdoste
O£ TIOLOV AVTLOTATN N KatavaAwon oxVog eival peyaAutepn.
Na SKaloAOYAOETE TNV AMAVINGH 00G.
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MpoBAnuatra

3.7 'Evag nAektpwkog Beppavtnpag woxvog 480W eivalr oxedlaopévog va
Aettoupyel pe taon 120V.
a. MNoon elval n avtiotaon Tov Bepuavtipa;
B. Noon eival n évtaon Tou peVATOC TTOU TOV SLAPPEEL;
y. Moéon oxug katavaAiokel o Beppavinpag av n TAcn ota AKPa ToU YIVEL
90V;
YroB£toupe OTL N AVTIOTAON TOU TAPAUEVEL oTaBepr).
(A a. 30Q2 B.44 y.270W)

3.8 ‘Evag avrlotdtng tou onoiou n avtiotaon sival 10k, katavaiwvel 4W.
a. MNoon eival n Tdon ota akpo Tou;
B. Noon WL KaTavVaAWVEL, av oTo akpa tou edpappootel taon 100V,
(Am: a. 200V 8. 1W)

3.9 Ita dKkpa wikol aywyol prkouc | = 1m kat epBadol Swatopnc S = 2mm?,
edapuoloupe taon 0.5V. e mooco xpovo Ba avamrtuxbel Beppdtnta Q =
1000J;

Aivetat n e8ikr avtiotaon tou aywyou, 2:108Q-m.

(Am: 40s)
3.10 H évtaon mou Slappeet Evav WHLKO aywyo O cuvapTnon ImA)
LLE TNV TAON OTA AKPQ TOU, SLVETOL OTO OXNHO. >
a. Na umoAoylotel n avtiotaor tou.
B. Av ota akpa tou edapuodooupe taon 18V, va Viv)

uTtoAoyloeTe TO OO0 TNG OEPULKNG EVEPYELAG TIOU
avanrtuooetat og 1h.

6

(Ar: a. 500Q 8.2332.8])

3.11 Tpewg avtiotateg R; =2Q, R, = 3Q kat R3, ocuvdéovtal oe oelpd, Kal ota
akpa Toug epapuoletal taon V = 90V.
Av n tdon ota akpa tng Rs elvat V3 = 40V, unohoyiote:
a. Tnv Rs.
B. Tnv £vtaon Tou PeUATOC TTOU SLOPPEELTO KUKAWLOL.
y. Tnv tdon ota akpa tng R;.
8. Tnv Bepudtnta mou avamtuooetal otnv R, og xpovo t = 1min.
(Am:a. 4Q 8. 104 y.20V 6.18.000])
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3.12

3.13

3.14

3.15

3.16

3.17

Avovtat: Ry =20, Ry=2Q, Rs=1Q, R;=Rs i

= Rg = 9Q. Av n oxUG TOU KATAVAAWVEL O
avtiotatng Ry elvar 18W, unohoyiote: R % %%
a. Tnvtaon V.
B. Tnv oYU TIOU KOTOVOAWVEL O OVTLOTATNG
Rs.

(Art: a. 30V 8.36W)

Juokeur) Aettoupyel umo taon 220V kol Siappéetatl amd pevpo 0.5A.
Yroloyiote:
a. Tnv LoxV TG CUCKEUNG.
B. Tnv evépyela mou katavolwvel N ouokeur] o 3h, oe KWh.
(Am: a. 110W 6. 0.33kWh)

Jto omitt pag AswroupyolV TAUTOXpova: 2 AOQUMTAPEG HE evoeifelc:
220V/60W, 1 nAextpikn kouliva pe evbeifeig: 220V/2200W kat 1 mAuvtrplo
pe evbeifeic: 220V/1500W. No urtodoylotouv:
a. H evépyela mou katavaAwvel o KaBe Aaumtrpag os 1h.
B. H évtaon tou pevpatog ou dlappéel KABe cuoKeun.
Y. 2e mdoo Xpovo oL aparndvw cuokeug Ba katavaiwaoouv 11.46kWh;
(Ar:a. 216k 8.1, =3/114 , 1, =104 , I, = 75/114 y.3h)

4 Aoprtrpeg evdeiéewv 220V/60W cuvdéovtal mapdAnAa petafy Toug Kot
AeLTtoupyoUV KaVOVIKA.
a. Yroloylote Tnv €vtacn Tou peUUATOC Tou SlappEEL Tov Kabéva amo autoug.
B. Yrohoyiote TNV OAWKN £€viaon TOU PEUMATOG TIOU TOPEXEL N Ty OTO
KUKAWUQL.
y. Noon evépyela katavahwvouv ol 4 haumtrpsg os 4h;
(Am:a. 3/114 8.12/114 y.0.96kWh )

Ov evbeitelg pag ouokeunc ivatl 220V/110W.
a. YrmoAoyiote tnv avtiotaon tnc.

B. Yrmoloyiote tnv evépyela mou katavalwvel oe KWh étav Aettoupysi enti 4h.
(A1 a. 440Q 8. 0.44KWh )

Juokeun avtiotaong R = 55Q Swappéetal and pevpa €viaong 4A kot
AelToupyel Kavovika.
a. Yroloyiote TiG evdeifelg owotng Asttoupylag tng.
B. Mdon Beppikn evéPyELO AVAMTUCOETAL OTNV CUOKEUN o€ Xpovo t = 2h;
(Ar: a. 220V/880W 8. 1.76kWh )
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3.18 O&pUAVTLKI) CUCKEUT] £XEL OVOUOOTIKA otolyeia Asettoupyiag 100V/50W.
a. Na Bpeite v avtiotaon Ry tng Oeppavtikig cUOKeUNG.
B. Na Bpeite v avtiotaon R tou avtiotdtn mou mpéEmneL va cUVOECOUE O€
OELlPA E TNV OUOKEUN, WOTE VO AELTOUPYEL KAVOVIKQA, OV OTOL AKPO TOU
ouotnuartoc epappootel taon V = 200V.
Y. Av SlaBétoupe avtiotateg pe avtiotaon Ry =20Q o kabévag, mocoug
TPEMEL VA OUVOECOUHE Ot Oelpd HETAED TOUG yla va TPOoKUYEL n

avtiotaon Ry;
(Am: a. 200Q 8.2002 y.10)

3.19 Ymoloyiote tnv avtiotaon R,, wote 0tav cuvdEcoUUE oTa AKpa
¢ ouokeun “ 12V/12W*, va Aettoupyei kavovika. J. R,

Atvovtat: V = 20V, R; = 4Q.
\% R,

(Am: 12Q)
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HAEKTPETI'EPTIKH AYNAMH ITHI'HX

Epwrtroeig

4.1 H nAektpeyepTikn SUVOUN ULAG YEVWNTPLAG ElVOL:
a. H nAektpikr SUvaun mou aokel ota poptia yla va ta BETeL og Kivnon.
B. H evépyela TTOU KOTAVOAWVEL OTO ECWTEPLKO TNG.
Y. H evépyela mou mapéXeL 0TO KUKAWLLA.
8. AvefaptnTn TNC €VTOONC TOU PEUUATOC TIOU TNV SLappEEL.

4.2 old anod TI§ MTAPOKATW TTPOTACELS Elval cwoTH;

a. H moAwkn taon V; tng mnyng ivat peyaAutepn amd TNV NAEKTPEYEPTIKN
™G duvaun.

B. H moAwn tdaon V. tn¢ mnyng eivat peyaAvtepn n lon amdé tnv
NAEKTPEYEPTLKNA TNG SUvVaN.

Y. H moAwn taon V, Tng mnyng sival kpOtepn amd TNV NAEKTPEYEPTIKNA
™G Suvaun.

6. H moAwn tdon V., tng mnyng elval pkpotepn n lon amoé tnv
NAEKTPEYEPTLKN TNG SUVALN.

4.3 H moAWKN TAON KLOC TNYNG LooUTAL PE TNV NAEKTPEYEPTIKN TG SUvaun:
a. Otav Sev Slappetal and pevpa.
B. Otav gival PpoyUKUKAWUEVN.
Y. Xe kGBe mepintwon.
8. Oubenorte.

4.4 AvTIOTATNG OUVOEETAL OTOUCG TIOAOUC HLAG YEVVNTPLOC TIOU €XEL OpeEANnTEQ
€0WTEPLKA avtiotacn. Av cuvdéooupe Ot OElPA UE TOV AVTLOTATH AAAov
OLOLO AVTLOTATH, TOTE N €VTo.on ToU PEVOTOC:

a. Oa duthaolaotet. Y. Oa mapapeivel otabepn.
B. Oa umoSumAaoLaoTel. 6. Oa teTpanAaclaotel.

4.5 TolEC amo TIG MOPOKATW TPOTACELC €LVl CWOTEG;
a. To yWoOuevo TNG OAKNG Tdong V, Lo YevwnATpLag ent tnv évtaon I tou
peLUOTOG oV Th Slappeel, ekdpalel TNV ava povada XpOvou evépyela
TIOU TTPOCGHEPETAL ATIO TN YEVVATPLA OTO €EWTEPLKO KUKAWLLAL.
B. e éva KAeloto KUKAwW pe mtinyn (E, r) kat avtiotatn R, n moAwr tdon
NG MNYNG €lval PKPOTEPN Ao TNV NAEKTPEYEPTLKNA TNG SUVAD.
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v. H nAektpeyeptikn SUvoun plag mnyng ekdpalel tnv ovd povado
doptiov moooTNTA OALIKNG EVEPYELAG LE TNV OTtola auth TpododoTel To
KUKAWQL.

8. OLpmatapileg LETATPETOUV TNV XNKLKN EVEPYELO OE NAEKTPLKN.

4.6 H tdon otoug moAoug tng mnyNng eivat: V = 60 — 61

a. H nAektpeyeptikn tng Suvoun slvat ......... V.

B. H sowteptkn tn¢ avtiotaon eivat ......... Q.

Y. To pebpa BpaxUKUKAWOEWC €ivat ......... A.
MpoBAnuata

4.7 HAesktpikn inyn HEA E = 12V kol eowteplkng avtiotaong r =20, cuvdéstal
pe avriotatn R = 4Q. Na Bpelte:
a. Tnv évtoon Tou pelOTOC TOU SLAPPEEL TRV TINYN.
. Tnv moAwr) tdon tTng mnync.
. Tnv oAk NAEKTPLKN LOXU TOU KUKAWLOTOG.
. Tnv oYU mou npoodEPETAL 0TO EEWTEPLKO KUKAWUAL.
. Tnv petafBalopevn evépyela otov avilotdtn o€ xpovo t = 100s.
(Am:a. 24 8.8V y.24W 6.16W & 1600])

m OO<

4.8 H tdon otoug MOAOUG HLOG TtNYNAG OTav autr dev SlappEETal amo peupa eival
V =18V, evw n évtacn tou pevpoatog BpaxukukAwong eivar Iz = 18A.
Zuv&€0UlE TOUG MOAOUG TNG NYNG Ke avtotatn R = 5Q. Na Bpelte:

a. Tnv évtoon Tou peUPOTOC TOU SLAPPEEL TOV AVTLOTATN.
B. Tnv evépyela mou petofLpaletol otov avilotatn o xpovo t = 10min.
(Am:a. 34 8.27.000J)

49 310 KUKAWHA TOU OXNMOTOG, O OVTLOTATNG Slappetal amd R
pebpo évtaong 1A, kat n tdon otoug MOAoUC TG TTNYAC elvot
20V. Av 1o pelpa BpaxukUkAwaong eival 2A, urtohoyiote:
o. TNV nAekTpeyepTIKA SUVOUN TNG TINYNG KOL TNV ECWTEPLKNA oL
NG avtiotaon. ’
B. Tnv LOXL TIOU TOPEXEL N TTNYN OTO EEWTEPLKO KUKAWLAL.
Y. To mooootd anwAelag LoxUog 0TV ECWTEPLKNA avtiotoon I.
8. Tnv BeppdtnTa mMou avartuooeTaL 0T0 EWTEPLKO KUKAwPO og 1min.
(Ar:a. 40V , 20Q 8.20W y.50% &.1.200J)
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4.10

4.11

4.12

4.13

4.14

Ao avtlotateg aviotacswv R, = 3Q kal R, = 6Q, cuvdéovtal og oslpd Kall
ota akpa toug ouvdéoupe mnyn E = 12V. Av n tdon ota akpa tng Ry sival
3V, unohoylote:
a. Tnv ecwtepLkn avtiotacn g nnNyng.
B. Tnv tdon otoug MOAOUG TNG.
(Am:a. 3Q 6.9V)

H xapaktnploTikr KopmoAn piag nAektpiking minyng (E, r) Viv)
Sivetal oto oxfua. Otav n évtaon Tou PeUPATOC TTOU N 1o
minyn mapéxel oto e€wteplkO KUKAwPa eival 1 = 2A,

uTtoAoyioTe: A
a. Tnv Tdon otoug MOAOUG TNG. 0 3

B. Tnv oAwn) TG Loxv.

Y. Tnv LloXU TIOU KATAVOAWVETAL OTO EEWTEPLKO KUKAWAL.

8. Av 1o €fwteplkd KUKAWHA amoteAeital amo 2 avriotateg, Ry = 6Q kat R,,

umtohoylote tnVv avtictaon R,.
(Am:a.6V 8.20W y.12W &.6Q)

Tpewg avtiotateg Ry = 20Q, R, = 5Q kot R; = 4Q cuvdéovtal mapdAAnia
Tmpo¢ Toug ToAoug mnyng HEA E = 20V kol sowteplkng avtiotaong r. O
avtotatng R, Stappéetal and pevpa évtaong I, = 2A. Na Bpeite:

a. Tnv tooduvaun avtiotaon Twv TPLWV OVTLOTOTWVY.

B. Tnv mMoALKN T&on TG tNYNG.

Y. Tnv évtaon Tou peUATOC TTOU SLOPPEEL TOUG AVTLOTATEG Ry Kal R.

8. Tnv eowtepikn avtiotaon g nNync.

(A a.2Q B.10V y.0.54, 2.54 6.2Q)

Otav pa inyn IT dyvwotng nAektpeyeptikng SUvVAPNG, KAl ECWTEPLIKAG AVTi-

otaong r =2Q tpododotei avriotdtn R, petpaue évraon pevpartog I; = 3A.
Juv&€oulE og OELpa e Tov avTlotdatn R évav aAlov avtiotatn Ry = 10Q. To
Simolo mou oxnuotiletol to cuvdéoupe otoug mOAoug tng mnyng IT kot
UETPAUE évtaon pevpartog I, = 2A. Na Bpette:
a. Tnv avtiotaon R.
B. Tnv nAektpeyepTikn SUVOUN TNG TINYAC.
(Ar: . 18Q 8.60V)

HAeKkTplKA TINyn, 0Ttav cuUVOEeTal pe avtiotdtn R; =4Q, mapéxel pevpa I; =
2A, evw otav cuvdéetal pe R, = 9Q mapexel pevpa I = 1A. Na Bpeite:
a. Tnv ecwtepLK avtiotaon I tng Nyne.
B. Tnv HEA E tn¢ mnync.
(Am:a. 1Q 8.10V)
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4.15

4.16

4.17

4.18

210 KUKAWHA Tou oxnuoatog divovtal: Ry =20, R, =4Q, R, R,
R;=3Q,r=1Q, E = 12V. Na unmoAoyLotouv:
a. H oAn avtiotaon Tou KUKAWUOTOG. R,
B. H évtaon tou peupaTog Tou SLapPEEL TOV AVILOTATN
Rs. Ipw
. Htdon otoucg moAoug Tng mMNyAG. E,r

Y

8. To mooooto % anwAsLag TG OALKAS LoXVOC TNE TINYAC.

€. To pelpa BpaxukUKAWONG.

(Am:a.3Q 6.8/34 y.8V 6.33.3% €. 124)
R,

210 KUKAWUA Tou oxAuatog divovtal: R, =4Q, Ry =3Q, R,
r=1Q. Av o avtiotatng R, Stappéetal amno pevpa 2A, m
evw otov R; katavaAwvetal loxug 16W, unohoyiote:

a. Tnv nAektpeyeptikr SUvaun Tng tNyng.
B. To peUpa BpoxuKUKAWGNC. E,I'}F
Y. Tnv LloXU 1ou TtapéXEL N Ny oto eEWTEPLKO KUKAWUAL.

(Am:a. 24V 8.24A y.80W )

AvVo avtotateg R; = 3Q kat Ry = 6Q cuvdéovtal mapdAAnAa mpog Toug
TOAOUG TINYNG €0WTEPLKNG avtiotaong r = 1Q. Av o avtiotatng R, diap-
péetal ano pevpa évtaong I, = 1A, va Bpeite:
. Tnv nAektpeyeptikr Suvaun E tng mnync.
. Tnv LoxV mou &ivel n mnyn oto e€WTEPLKO KUKAWLLAL.
. Tnv oAk NAEKTPLKN LOXU TOU KUKAWUATOG.
. Tnv LoxV mou katavoAwvel KAOs avtloTdTng.
. Tnv LoxV ToU KATAVOAWVETAL OTO ECWTEPLKO TNG TTINYNG.
(Am: .9V B.18W y.27W 6.12W , 6W & 9W)

m o< ™R

Avo avtiotateg R; = 9Q kot R, = 18Q cuvdéovtal mapdAnla Kol €xouv
Kowva Ta dkpa toug A Kal B. To &irmoAo mou oxnuatiletal cuvdEstal os oslpd
pe avrtiotatn BI' avtiotaong R;=3Q. Ta akpa A kat [ Tou véou Sumolou
Tou oxnuatiletal, cuvdéovtal HECw SLAKOTTN, LE TOUG TTOAOUG NAEKTPLKAC
ninyng, HEA E = 30V kol eowteplkng avtiotaong r. Av o avtotatng R,
Slappéetal amno pevpa évtaong I, = 1A, va Bpeite:

a. Tnv ecwTtepLKN avtiotacn g nnyne.

B. Tnv mMoALKN TAoN TG TNYNAG.

Y. Tnv LoxU mou npocadEPEL N TinNyr) 0To e€WTEPLKO KUKAWLLAL.

8. Tnv LoxL Tou KaTavaAWwVeL KAOE aAvTLoTATNG.

(Am:a.1Q 8.27V y.81W &6.36W , 18W , 27W)
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EITANAAHIITIKA IPOBAHMATA

Ornou xpetaletal, va ypnotpomnotndei n emirayuvan g Baputntag g = 10m/s>.

1. YAO onpeio kwveitol pe taxvtnta v, = 4m/s kat t xpovikn otwypi t =0
apxiZeL va emtaxVvetal pe otabepr) emttdxuvon o = 2m/s’.

a. € OO0 XpOVO N taxUTNTA Tou Klvntol Ba SumAaciactel; Mola Ba sival
€Kelvn TN OTLYUN N LETATOTILON TOU;

B. YmoAoyiote TNV TaxUTNTO TOU Ba €XEL OMOKTAOEL KABWE KoL TN HETA-
TOTILON TOU TN XPOVLKN oTlyun t = 4s.

y. Na 1o xpovikod diaotnua and 0 £éwg 4s va oxedlAoeTe yla TO Kvnto Ta
SlaypApOTO EMUTAXUVONG — XPOVOU, TaXUTNTag — XPOvVou KaBwg Kal
UETOTOMLONG — XPOVOU.

8. Yrmoloyiote v TaxUTNTA TOU KIVNTOU OTAV AUTO €XEL LETATOTMLOTEL KATA
X =12m.

€. Yrmohoyiote tTn péon taxVTNTA TOU oTa MpwTa 2S.

(Am:a. 25, 12m 8. 12m/s , 32m 6.8m/s & 6m/s)

2.  YAwO onueio kweltol pe taxvtnta v, = 10m/s kat tn xpovikh oty t =0
apxiZeL va emBpadvvetat pe otabepr| emBpdduvon pétpou o = 2m/s? .
a. Yroloyiote Tnv TaxUTNTA KAl TN LETOTOTLON TOU TN XPOVIKN otyun t = 1s.
B. Ze mdoo Xpovo Ba octapatioel; Nola Ba eival TOTE n PETATOTLON TOU;
Y. Na oxedLAoETe yla To KLVNTO amd Tn Xpovikni otyun t = 0 péxpt tn xpovikn
OTLYUI TIOU OTOMOTA Ta Slaypapata
i. emutdyuvong— xpovou
ii. Tayutntag—xpoévou Kot
iii. petaromiong— xpovou.
8. Yrmoloyliote tn péon Tou TayxUTNTA yLa TO TTAPATIAVW XPOVIKO SLACTN .
€. Nooa pétpa Ba dltavuoel oto delTtepo SEUTEPOAEMTO TNG KIvNONG TOU;
(Am:a.8m/s , 9m 6.5s, 25m &.5m/s & 7m)

3. Kwntd &ekwvd amd tnv npepia kat smtaylvetal pe otabepr emitayuvon
o =2m/s?, eni xpdvo t = 4s. St ouvéxela Kweitar euBOypappo opoAd el
xpovo t” = 2s.

a. Mota sivat n taxvTNTA TOU KlvntoU otnv euBlypappn opaln kivnon;

B. Yroloyiote TNV oAk Tou petatdnion Kabwce Kal tn péon tou taxlTnTa.
Y. 2Xe01A0TE yla TNV TOPATMAVW OUVOALKN Kivnon ta &laypauuoro
EMLTAXUVONC — XPOVOU, TOXUTNTAC — XPOVOU KAl UETATOMLONG — XPOVOU.

(A a. 8Bm/s 6.32m , 16/3m/s)
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4,

5.

YAlkO onpeio Kweital pe suBuypapua opohd mi xpovo t = 3s Stavuovrog
18m. 3tn ouvéxela emBpadUveTaL pe o = —2m/s? uéxpL ITou oTAPATA.
a. Eni moéoo xpovo enifpadivertal; Moo ival n LETATOTILON TOU OTO XPOVIKO
Sldotnua mou emiPBpaduvetal;
B. YmoAoyiote Tn HéEon Tou TaxUTNTA o€ OAN TN SLAPKELA TNG Kivnong Tou.
y. Mo TNV mapandavw ouvoAlkn Kivnon oxedldote ta SloypAUpOTa EMLTA-
Xuvong — XpOvou, ToxUTNTOS — XpOVOU KaBwe Kol LETATOMLONG — XPOVOoU.
8. Me tn BonBela tou Slaypdppatog TaxluTNTAG — XPOVOU UToAoylote Tn
OUVOALKA HETATOMLON Tou KvnToU.
(Am:a. 35, 9m 6.4.5m/s 6.27m)

AUO UAKA onpelor Kwouvtal guBUypappa Kat t xpovikn otiypn t =0
TiepvoUV amo to 610 onpelo TNG TPOXLAG TOUG KIVOUEVA TIpOG TNV 8La dopd.
OL e€LOWOELC Kivong Twv 800 owudTtwy elvat: X; = 4t kaw X, = 2t% (S.1.).
a. Mowa xpovikry otyurp Ba favoouvavtnBouv; e molwo onueio Ba
TipaypatonolnBel n cuvAavInor| Toug;
B. Moleg eival oL TaYUTNTEG TWV KLVNTWV TN OTLYUA TG CUVAVTNON G TOUG;
v. Na oxebldoste yla Ta TOPOMAVW KWNT& Ot Kowoug afoveg Ta
Slaypappoara taxuTnTag — XpOvou.
6. Nowa xpovikn otiyun to 2° kvnté Ba mponyeitat tou 1°° katd 30m;
€. MNowa xpovikn otyun Ba eixe mpayuatomnonBel n ouvavinon Toug av To
SeUTEPO KLVNTO MEPVOUOE ATO TO APXLIKO onuelo pe kaBuotépnon 2S;
(Am:a.2s , 8m B.4m/s , 8m/s 6.5s5 &.5.24s)

Tnv xpovikry otiypn t =0 ta 2 kwntd A kat B tou ¥
oxrinatog Bpiokovtat oto onpeio O. To kvntd A ektedel v,
guBLypappun opaAn kivnon otov agova Oy pe TaxutnTa

pétpou vy = 3M/S, evw to Kwnto B, apxikd akivnro, A

apxilel va extelel opald emtaxuvopevn Kivnon otov

G€ova OX pe emrduvon pétpou a = 4m/s?. X

o. YroAloyiote tnv petatomnion tou 1°° kwvntou tn Xpov. 0 B0
otyun t = 2s.

B. Mdoo améxouy Ta 2 KLYNTA TNV XPOVIKA oTyun t = 2s;
y. Ta 2 kwntd oxnuatilouv pe tnv kivnon toucg éva vontd opBoywvio
Tplywvo OAB. Mold xpovikn oTLypn To Tplywvo autd yiveTaLl LOOOKEAEG;
8. Anodeifte otL 10 eUPadov E tou mapandvw vontou TpLywvou TNV XPOVLKA
otypn t; eivat ioo pe E = 3t,°.
(Am:a.6m 6.10m y.15s)
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.
7. YAWO onpeio kweital euBlypappa katl n kivn- goms)

on tou meplypadetal and to Suthavo Staypop- 4
pa.
1 e

2 6 8
o. Na UTtoAOYLOETE TO HETPO TNC EMLTAXUVONG \
TOU TIG Xp. OTIYHEGt = 15, t =4s katt = 7s. -4
B. 2xebldote ylo TNV TOPATIAVW OUVOALKN Kivnon to Pabuoloynuévo
Slaypappo entayuvong — xpovou.
Y. Yroloylote tn OUVOAIKH UETATOTLON TOU KWWNTOU TLC XPOVIKEG OTLYUEC
t=8s«katt=10s.
8. Yrmohoyiote to OUVOALKO SLAOTNUO TIOU €XEL SLOVUOEL TO KWVNTO TIG
XPOVIKEC oTlypég t = 8s kaw t = 10s.
(Am:a.2m/s?, 0, 2m/s’ y.24m , 20m &.24m , 28m)

8. Ta 2 cwpoTto TOU OXNUATOC QNEXOUV OMO- a,
otaon d = 100m, sivat apxikd akivnta Kot T @_’ ‘_E
xpovikn otyun t =0 apxilouv va Kwvouvtal d

£UBUYPOUIA TO €val TIPOC TO GANO HE OTABEPEC EMTAXUVOELS 0y = 2M/S? kat
0 = 6m/s? avtiotowya.
a. Mold xpovikn oty Ba cuvavinBouv Kol o€ ToLd ChUELo;
B. Na ylvouv ta Slaypaupata taxlTnTag Xpovou yla ta SU0 KNt o€
KolvoU¢ BaBuoioynuévoug a€oveg.
(Ar: a. 55 , 25m and to onueio ekkivnonc tou 1% owuarog )

9. e owpa pafog m = 2Kg mou npepel og Aelo oplidvtio emninedo, aokouvral 2
opuovtiec avtipponeg Suvapelg petpwy F; = 10N kat F, = 4N avtiotowya.
a. Yroloyiote tn cuvictapévn SUvapn ToU AoKe(TAL 0TO CWA.
B. Ymoloyiote tnv tayxvtnta mou Ba éxel amokthost KoOwg Kol TN
METATOTILON TOU TN XPOVLIKA oTlyun t = 4s.
Y. Av Tn xpovikn otyun t = 4s undeviotel n duvaun F,, umoloyiote tn véa
ETULTAYUVON TIOU Oa ATOKTAOEL TO CWHLA.
6. MNolwa Ba eival n YeTOTOMION TOU OTA EMOUEVA 25 QMO TN OTWYUA TOU
undeviotnke n Fy;
(Am:a. 6N 8.12m/s , 24m y.5m/s’ &.34m)
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10. TtOo ap)lKA aKivnTO CWHO TOU OXHHOTOG aokoUvTal

11. 3to cowpoa M = 4Kkg tou oxAaTog Mou Keital o Agio

12.

FS Fz F|

oL opl{OVTLEG SUVAELG: - —
F1=6N, F, = 4N, kat F; = 8N.

a. Ymoloyiote tn ouvictapévn SUvAUn TIOU QOKETOL OTO CWHA KAl TNV
ETLTAXUVON TIOU QUTOKTE, av n Lada Tou gival ion pe m = 1Kkg.

B. Mota Ba gival n LETATOMLON TOU CWHOTOG OTO TETAPTO SEUTEPOAEMTO;

y. Moo Ba Atav To pétpo tn¢ dUvaung F3 wote To cwua va OTOKTNOEL
SumAdola emitayuvon;

8. Moo Ba Ntav to pétpo tng F3 wote To oW v ATOKTAOEL EMLTAXUVON
Tou (6lou pétpou alAd avtiBetng dopdc ano autiy Tou (a) EpwTUATOGC

TpBég dev umdpyouv.

(Am:a.2N , 2m/s’> 8.7m y.6N 6.12N)

opuwovtio eminedo pe tayvtnta pETPou v, = 20m/s -
aokeltat opwovtia duvaun F, avtiBetng dopdg pe F %

anmotéAeopa To cwpa va otapatrost os 10s.
. Ynohoyiote t duvaun F mou aokeital oto cwpa.
. YroloyloTe TNV OALKA TOU UETATOTLON LEXPL VA OTOUOTIOEL.
. Mola elval n petatdmnion Tou oTa MpwTa 2S TG Kivnong Tou;
. Molo Ba émpene va Atav to HETPo TNG duvaung F mpokelpévou to cwua
va Slavioel SUTAAoLO LETATOTILON UEXPL VO OTOLATAOEL,
(Am:a. 8N 8.100m y.36m 6. 4N)

o< R

Ie akivnto owpa palag m = 5kg mou npepel os
Aeilo optlovrio enimedo aokeitol Suvaun F tng
orolag to pétpo petaBarietol cludwva PE TO
SLAYpPOLO TOU OXALATOC.

a. YroloyioTe TNV EMITAYUVON TIOU OMOKTA OF
KaBe xpovikd oTtddlo TNC Kivnong tou, Kal
oxeblaote tnv o Babuoloynuévoug afoveg g
O€ oUVAPTNON LE TO XPOVoO.

B. YroAoyiote To HETPO TNG HEYLOTNG TAXUTNTOC TTOU ATIOKTA TO OWHA. MoLeg
XPOVLIKECG OTLYUEC KIVELTOL LE QUTO;

Y. Ymoloyiote Tnv OAIKN LETATOTION TOU CWUOTOG.

(Am:a.2m/s> , 0, —2m/s* 6.8m/s y.60m)

FNy

10—

g 10t
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13. Jwpa pagog m = 2kg adrvetat apyka axivnto and vdpog H =80m amnod to
£dadoc.
a. YrmoAoyiote to Bapoc tou.

. Yrohoylote tnv taxUTNTA KOL TN LETATOTLON TOU TN XPOV. OTLyun t = 2s.
. N6oo Ba améxel and 1o £6adog tn XPovikn oTyun t = 3s;
. 2e O00 XpOvo GTavel oTo £6adog Kal e ToLa TaxUTNTa;

Mota Ba ATav n amnavinor oag oto (8) epwTnUA av To CWHA EiXe apxKdA

ekToEeUBEl TPOC T KATW PE TaxUTNTA UETPOU v, = 30M/S;
OL OVTLOTAOELG TOU a€po o paAEiTovTaL.

(Am: a. 20N 8.20m/s , 20m y.35m 6.4s , 40m/s &.2s, 50m/s)

m o<

14. 3Inpelako avtikeipevo ektofevetal amnod to €5adog Katakopuda mPog To mMAvw
pE TaxUTnTa HETPOU v, = 20m/s.

a. YrmoAoyiote tnv TaxUTNTA Kal T LETOTOMLON TOU TN XPov. oTyun t = 1s.

B. YmoAoyiote to XpOvo avodou Kal To HEYLOTO UYPOG OTO OTtolo GTAvEL.

y. Molec xpovikeg otyuég Bpioketat o UPog h = 18.75m amno to £6adog;

8. e mOo0 Xpovo emioTtpEdel oTo £60¢0OC¢ Kal LE oL ToXUTNTA;

OL QVTLOTAOELG TOU a€pa MOpaAEiTovTaL.
(Am: a. 10m/s , 15m 68.2s, 20m y.1.5s, 2.5s 6.4s , —20m/s)

15. YmoAoyiote TN OUVIOTOUEVN TWV SUVAUEWV OTO F, F,
oxnua. Aivovtat: F, = 10+/2 N, F, = 20N, F; = 9N,

Fs= 18N, ¢ = 45° nub = 3/5, cuvd = 4/5.
(Amn: 5N, epw =4/3)

16. Alo owpata mou €xouv ioeg paleg m = 10kg,
npepoLV og opllovtio eminedo pe cuvteeotr TPLPAC F JF
u=0.2 kat tn xpovikr otyun t =0 aokouvtal oe ==
auTa Suvapelg loou pétpou F = 50N onwg daivetat
oto oxfjua. Aivetat 0 = 30°.
a. Yroloyiote ta pétpa OAWV Twv SUVAUEWY TTIOU ACKOUVTAL 0TA 2 CWUATA.
B. Yroloyiote TNV enLtdyUVon MOV ATOKTA TO KABe cwia.
Y. Av Ta 2 cwpata opxLlka anéxouv andotacn d = 100m, néco Ba améxouv
oe xpovo t = 10s;
Aivetal ouvO = 4/5, nuo = 3/5.
(Am:a. 1. 100N , 100N , 20N II. 100N , 70N , 14N
8.2m/s* , 2.6m/s*> y.130m)
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17. Iwpa pagog m = 2kg adrvetat apxikd akivnto vo oAloBnoeL amo tnv kopudn
KekALLEvou emuédou ywviag kKAioewg @ = 30°. O cuvteheotng TPLPNG petaly
owpatog Kat edadoug ival p = J315.

a. Yroloyiote Ta pPETpA OAWV TWV SUVALEWY TTIOU ACKOUVTAL OTO CWLAL.
B. YroAoyiote TNV €MITAXUVON TTOU AUTO OTTOKTA.
y. Mota n tax0tnTA Tou Kal moLa N LETATOTLO TOU TN XPov. oTyun t = 2s;

(A e. 20N , 103N, 6N 6.2m/s® y.4mls , 4m)

18. Iwpa pafag m = 2kg wooppomel oe Aelo KekALpévo
eninedo, ywviag kAiong 0 = 30°, drnwg oto oxAua.

a. YrmoAoyiote ta HETpA TV SUVAUEWYV TTOU 0.0KOUVTOL
0TO CWUA. i

B. Tn xpovikn otiyun t =0 KOBOUUE TO VAMO UE OTOTEAECUA TO CWHO VO
dtdoel otn Pacn tou emutédou ae xpovo t = 4s. YmoAoyiote tnv
amoOoTaoN OV SLEVUOE TO CWUA.

y. Mo Ba Atav n amavinon oto TPONYOUMEVO €pwTnNUA oV TO e£ixe
Sumhaoia pala;

(Am:a. 20N , 103N, 10N 6.40m y. isw)

19. Iwpa palog m = 2kg wooppomnel otn Pdaon kekAlpévou emumédou ywviag
kAiong ¢ = 30°. O ouvteAeoTAG TPLRNAG CWUATOG — EMUTESOU glval L = J31a.

a. Ynoloyiote 10 pétpo Suvapng F mapdAAnAng e to KekALlévo eminedo
£€T0L WOTE TO CWHA VA avePBailvel KATA PAKOCG ToU eMUTESOU e otabepn)
taxvtnta v = 10m/s. & mooo xpoévo Ba Ptdoel otn Kopud AV TO UAKOG
Tou smutédou sival s = 10m;

B. Eotw OtTL aokeital oTo cwpa duvaun F’ SMAGcLoU HETPOU Ao AUTAY TOU
T(PONYOUEVOU EPWTNLATOG. MNoLa EMITAXUVON ATOKTA TO CWHQL;

y. Mota emtdyuvon Ba anoktoloes To cwpo av n F’ Atav opllovria;

(Am:a. 175N, 1s 6.8.75m/s’ y.2.61m/s*)

20. Iwpa patag m = 10kg wooppormel og opl{ovtio eninedo cuvteeotr TpLPNG L=
0.2 kat tn xpovikn otyun t = 0 aokeltal og autd opllovtia Suvaun F = 40N.

. Yriohoylote ta PETPA TWV UTTOAOLTTWV SUVAUEWV TTOU TOU AoKOUVTAL.

. YroAoyloTe To PETPO TNG EMUITAYUVONG TTOU QUTO ATOKTA.

. Bpeite Vv toyTNTA KAL TN LETATOTLON TOU TN XPOVLKN OTlyUn t = 4s.

. Av Tn Xpovikn otyun t =4s n dvvaun F mavel va aokeltal oto cwua,
uTtoAoyioTe To HETPO TNG EMPBPASUVONG TTOU AUTO ATIOKTA. 2 OO0 XPOVO
Ba otapatiosL TNV Kivnon Tou;

(Am:a. 100N , 100N , 20N 8.2m/s* y.8m/s , 16m &.2m/s* , 4s)

o< ™R
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21.

22.

23.

24,

It0 owpa paZag M = 10kg mou npepel oto opl{ovtio F
eninedo tou oxNuatog aokeital Suvaun F = 40\/§N, mou . %
oxnuartilel pe to emninebo ywvia 0 =45°, ue anotélsopa
0UTO VA amokTAoEL TaxUTNTa v = 4M/S Otav £XEL LETATOTLOTEL KATA X = 4m.

a. Yroloylote Tnv mitdyuvon tou.

B. YroAoyiote tn SUvapn otApLENG mou aokel To £5adog 0To CWHA.

Y. Yrohoyiote to ouvteAeoTr) TPLBNG U HeTafl owpaTtog Kal eSadoud.

(Ar: a. 2m/s®> 8. 60N y. 1/3)

Twpa patag m = 2kg wopporei o€ kekAévo emninedo ywviag kAiong ¢ = 30°,
TOU OTOIOU O CUVTEAEDTNG OTATIKAG TPLPNG Elval Y, = J312. 3510 OWHO OLOKE(-
tat Suvaun F = 20N, napdAAnAn pe to eninedo pe popd mpog Ta mavw.

a. Oa kwnbel To cwpa;

B. Eotw OTL TO oW AOKTA taxutnta v, = 50m/s pe popd mpog ta mavw.
Yriohoylote t0 PETPO TG emBpaduvang Tou. Ie mOoo Xpovo Ba otapa-
tnoeL; Oa katadEpel va emOTpEPEL oTtn BACH TOU eMUMESOU;

AgxOeite O0TL 0 ouvteAeoTn¢ TPLPRNAG OAloOnoewC PeTAEl CWHATOC KAl ETTL-
méSou TauTileTal e TO CUVTEAEOTH OTATLKNAC TPLPAC.
(Ar: a. 6yt 8.12.5m/s* , 4s , 6y )

Ta 2 cwpota Tou oxfAuatog £xouv ualeg my = 2Kkg, L F
m, = 4kg kat eivat apyikd akivnta. £to cwpo My '-m2 -m,
ookettat duvapn F= 60N nmoapdAAnAn pe to £6adog. O cuvteheotng TPLRAG
oAloBnong avapeoa ota 2 cwpota Katto £6adog eivat pu=10.5.
a. Yroloyiote To PETPO TNG TPLPBNC TOU aoKeitol og KABs cwpa, KabBwg Kal
TO METPO TNG TAONG TOU VALATOC.
B. Yroloyiote tnv €MITAXUVON TOU QTOKTOUV TA CWHATA, KABWE Kal TV
TOXUTNTA TOUG TN XPOVIKN oTyun t = 4s.
Y. Tn xpovikn otyun t = 4s, koBetal to oxowi. Mdoo anéxouv Ta 2 cWUOTA
META amo 2S, av n apyLkn Toug anootaoch elval L = 2m;
(Am:a. ION , 20N , 40N 8.5m/s* , 20m/s y.62m)

Jwua patag m = 10kg kweitow apyikd pe taxvtnta L F,

5m/s. Ito ocwpa aokovvtat ot duvdpelg F; = 30N, /_‘G F
F,=20/2 N, onw¢ ¢aivetal oto oxnua. MNa peta- T :
TOTON Tou cwpatog katda X = 10m umnoloyiote to €pyo kaBe SUvaung mou

OOKE(TaL 08 QUTO, KABWC KAl TNV TAXUTNTA TTOU Ba £XEL ATTOKTACEL TO CWHUA.
Aivetal 6 = 45° kat o ouvteheotng TPLBHAG owupatog — enutedou p = 0.5.

(Am: We =Wy =0, We; =300 , We, = 2003, Wy =400 , 35 mis)
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25. Jwpa pagog m=2Kg apxkd akivnto otnv kopudn
KekAlLévou emimedou ywviag kAiong ¢ = 30° kat
MnKkoug s = 4m kweital mpog tn Bdon Tou emunedou
KoL PTAVEL O QUTN HE TOXUTNTA LETPOU V.

o. YmoAoyioTe TNV EMTAXUVON TOU CWHATOC.
B. Yroloyiote To £pyo kaBe SUvapNng OV AoKe(TAL 0TO WA, KABWE KAl TNV
ToxUTNTA PE TNV omola ¢ptavel otn BAch Tou erumédou.
Y. Yroloyiote tn BeppodtnTa mou avamntuxbnke Katd tnv Kivnor) tou.
Aivetal o cuvteAeoTtnG TPLPAG LETAEY OWHOTOG KaL ETLITESOU [ = J315.
(A a. 2m/s® 8.Wg =403 , Wy =-24J , Wy=0, 4m/s y.24J)

26. Iwpa palag m = 10kg kweital og opl{ovtio eninedo pe to omoio avamtioosl
PPN ouvtedeoty u=0.5. 2tn Béon X =0 tOo owpa €XEL TA)XUTNTA V, = 2M/S
KOL TOUu aokeltal oplloviia Suvapn PetaBAntol pETpou cUpdwvVA HE TN
oxéon: F =40 + 20x (S.1.), ouoppormn NG v,.
o. Mo HETOTOMLON TWV MPWTWV 4 HETPWV UTtoAoyLoTe To £pyo TG Suvaung F
KOOWE KaL TNG TPLPNG TToU aoKE(TAL OTO CWHA.
B. Yroloyiote Tnv TaUTNTA oL Oa £XEL OMTOKTNOEL TO WA otn B€on auth.

(Am:a. We =320] , Wy =—2003 8. /28 m/s)

27. Iwpa pdalag m = 10kg kweitat opilovria og UPog H = 10m amno to €6adog pe
otaBepr] Taxvtnta v =4m/s. Oswpeiote OTL TO eninedo UNSEVIKAC BAPUTIKAC
evEpyEeLag elval To opllovTio £6adog. Ymoloyiote:

o. TN SUVALKA, TNV KLYNTLKA KOL TN LNXOVLKE EVEPYELX TOU CWHOTOC.
B. TNV OopuN TOU KABWCE Kol To pUBUO HETABOAAG TNG.
(Am: a. 1000J , 80J , 1080J 8. 40kgm/s , 0)

28. Iwpa patag m = 2kg adrvetatl apywkd akivnto and vdpog H =80m amod to
gdadoc.

a. Mo tn xpovikn otyun t = 1s umoAoyiote TV TaXUTNTA TOU, TNV OPUN TOU,
TN SUVALKA, TNV KWVNTLKA KOL TN KLNXOVIKA TOU EVEPYELQAL.

B. Ynoloyiote TNV TaXUTNTA Vg5 UE TNV OTola pTAVEL 0TO £6adOG.

y. Tn otyun mou Kwveital pe vg/2, umoloyiote tnv opun tou, o pubuod
HETABOANG TNG OPUNG TOU, KAOWC Kal To puBUO PeTABOANG TNG SUVAULKAG
TOU EeVEPYelaG. AVTIOTAOEL( O€pa TopOoAelmovtal. Otswpeiote OtTL TO
eninedo undevikng BapuTikng evépyelag eival To opl{ovtio £€5adog.

(Ar: a. 10m/s , 20kg-m/s , 15003 , 100J , 1600J
8. 40m/s y. 40Kg'mls , 20N , 400J/s)
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29. Iwpa pagog m = 4kg oopponel oe Aeio opl{ovtio Foo

eninedo. Ito cwpa ackeital oplovria Suvapn F pe
UETPO TTOU PETABAAAETOL OTIWG dALVETAL OTO OXNUAL.

a. Yroloyiote tnv taxUTNTA TOU ATIOKTA TO CWHA
otn B¢on X = 10m kaw otn B€on X = 20m. m 0

B. Yrnoloyiote TNV oYU tng F TN OTLYUN TIOU TO CWHA MEPVA Ao TIC TTapa-
mavw BEoeLC.

Y. 2tn Béon X = 20m n F madel vo aokeital oto ocwpa Kot tn 8€on tng
naipvel otabepn Suvaun F’ =20N avtippornn tng taxvutntag tou. Nooca
pETpa eTmA£ov Ba SLavUoEeL TO CWHO PEXPL VA OTAUATHOEL,

(Am: . 10m/s , /150 m/s 6.200W , 0 y.15m)

20

X(m)

30. Zwpa pagog m = 2kg kweltal og oplovtio emninedo ouvteheotr TPPAG u= 0.5
pe tayxvtnta v, = 10m/s. Sto owpa aokeitat optlovtia Suvapun F = 20N
OUOPPOTIN TNG TOXUTNTAC TOU.

a. Yroloyiote Ta HETpa TWV SUVALEWVY TTOU AOKOUVTOL OTO CWHL.

B. Yroloyiote TNV TaXUTNTO TOU CWHATOG OTAV AUTO £XEL LETATOTLOTEL KOTA
x = 30m.

Y. 2tn Béon auth umoloyiote TNV 0PN TOU CWHOTOG, TO pUBUO HeTOBOAAC
™, To pubud mpoodopdc evépyelag oto cwua amo tn duvaun F, to
puBbuo avamtuéng Bepuotntag Aoyw TpLPNg pe to £6adog katl to pubud
METABOANG TNG KLVNTIKAG EVEPYELAC TOU CWHOTOG.

8. € mola LETATOTILON TO PETPO TN APXLKAG TAXUTNTOG TOU CWHATOC Ba £XeL
TPUTAOCLAOTEL;

(Am:a. 20N , 20N , 10N 8.20m/s
y.- 40kg-m/s , 10N , 400J/s , —200J/s , 200J/s é.80m )

31. Iwpa patag m = 1kg wopponel o opllovtio eninedo to omoio F
Bswpeital wg eninmedo UNdevIKAC SUVAULKAC EVEPYELAG. ITO CWHA
ookettat katakopudn dSuvaun F = 20N pe dopd mpog ta Mavw.

a. Yroloyiote TNV TaxUTNTA TOU CWHATOC OTAV £XEL AVEREL KATA X = 5m.

. 2tn Bé0n autr) UTTOAOYLOTE TNV 0P TOU KoLl TO pUBUO HEeTOBOAAC TNG.

. Yroloylote tn SuvoLKr) TOU EVEPYELQL.

. Otav 10 cwpa ¢prtaocetl otn Bon X =5m, n F undeviletal. Yroloyiote to

péytoto LPog amd to £6adog mou Oa katadépel va GTACEL TO CWHA.

€. Eni méoo xpovo Ba néptel oTn cUVEXELD LEXPL va GTACEL OTO £60dOG;

(Ar: a. 10m/s 8. 10kg-m/s , 10N y.503 &.10m & +/2's)

O<
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32. Zwua palag m =4kg wopponei otn Bdon kekApévou emumédou kAiong 30°,

33.

34.

HE TO omoilo mapouctdlel TP UE ocuvieAeoti W = \/§ /2. H Bdaon tou
erunédou Bewpeital wg enminmedo PNSeVIKAG SUVAULKAG EVEPYELOC. 2TO CWHA
aokeital Suvaun F mapdAAnAn pe to opl{ovTLo EMIMESO e ATMOTEAECUO AUTO
va aveBaivel pe otaBepn toxvtnta v =4 mM/s.
a. YrmoAoyiote ta HETpA TwV SUVAUEWY TTOU 00KOUVTAL OTO CWHA.
B. YmoAoyiote to pubuod petafoAng TNG OpUNAG TOU CWHATOC.
Y. YroAoyloTe tn HETATOTLON TOU, TN SUVAULKN, TNV KWWNTIKA KOOBwE Kol T
MNXOVLK TOU €VEPYELA TN XPOVIKN otlyun t = 3s. Oswpeiote wg emninedo
UNSeVIKNC SUVOLKNAG EVEPYELAG TN PAcn Tou eMUMESOU.

(Arm:a. B =40N , N=20\/§N, T=30N, F=50N
6.0 y.12m, 2403 , 323, 272])

Jwpa palag m Kweltal oe KekAWWEVO eminmedo v~
ywviag kAiong ¢ = 60°, pe to omoio mapouctdleL
BN ton pe SON. ITn CUVEXELD ELOEPYETAL OF v
opL{ovtio enimedo Tou iSlou cuvteleotn TPLRNC,
UE apxkn Kvntikn evépyela K = 200J.

a. Yroloyiote Tnv TpLPNA Mo aokeital 0Tto cwipa oto opl{dvtio eminedo.

B. Mooa pétpa Ba Slaviosl oto eminmedo HEXPL VO OTAUATHOEL;

(Am:a. 100N 8.2m)

Swua palag m = 5kg ooppornel oe opllovtio eminedo. ITo cWuaA aoKeitol
kotakopudn duvaun F tg omoiag to pétpo petafarletal cUpudwva He ™
oxéon : F =100 - 10x (S.1.).
a. Yroloyiote 1o £pyo NG F yla Katakopudn LeTATOMLON Tou katda 10m.
B. Mota Ba sival n TaxVTNTA TOU CWHATOC KAl TToLa i SUVOLLLLKI TOU eVEPYELA
o€ AUtV Ttn Béon;
Y. Yroloyiote 10 puBud avénong tng SUVALKNG TOU EVEPYELAG TN OTLYMN
outn.
8. e molo onueio Ba AMOKTNOEL TO CWHA HEYLOTN TaXUTNTA;
Na umoloyioete T0 LETPO TNG.

(Am: . 500] 6.0, 500] y.0 &.5m, 5+/2 m/s)
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35. Avo avtiotateg Ry = 3Q kat R, = 5Q cuvbéovtal o€ GELPA, KL 0T AKPOL TOUG
edapuoletat Stadopd Suvapkol V = 16Volt.

a.
. No umoAoyloTel n évtaon Tou PeUATOC TOU SLOPPEEL TO KUKAWUAL.

. No umoAoylotel n tdon ota akpa kABe avtiotaong.

. Na urmoAoylotel n oxUG TN TNYAG, KABWG Kat n LoXUG TOU KATAVOAWVETOL

O< ™

No urtoAoyloTel n oALkn avtiotaon

otov avtiotatn Ry.

. Na umoloylotel n Bepuotnta mou avamtuoosTal oTov avtotatn R; oe

xpovo t = 10sec.
(Am:a. 8Q 8.24 y.6V, 10V 6.32W , 12W €. 200J)

36. Avo avtiotdteg Ry =4Q kat R, = 12Q cuvdéovtal mapdAAnAa, Kol ota aKpol
Tou¢ epapudletal tdon V = 12Volt.

a.

B.

No urtoAoyLoTel N OALKA avVTioTAON TOU KUKAWUATOC.

No urtoAoylotel n T@on ota akpa KABs avtlotdtn Kabwg Kal n €vtaon Tou
PEVUATOC IOV ToV SLappEEL.

Na urtoAoylotel n LoyUg Tou avtlotatn Ry, kabwg kat otov avrlotatn R,.

. Na unoAoytotel n ox0g TG mNyNG, KaBwe KoL n eVEPYELA TTIOU TTPOChEPEL

070 KUKAwpa og t = 1min.
(An:a. 302 6.12V , 12V, 3A, 1A y.36W , 12W 6. 48W , 2880J)

37. Tpelg avriotateg Ry =20, R, =3Q kat R3; =5Q R, R, R;

cuvS£ovtal o Oelpd Kol oTo GKpa Toug £¢-
apuoletat taon V = 20Volt. _I'v_

o.
B.
Y-

m

Na umoAoyloTel n oALkn avtiotaon.

Na umoAoyLloTel n évtachn Tou PeVUATOG TTOU SLAPPEEL TO KUKAWUAL.

Na umoloylotel n évtacn tou pelpaTog Tou Slappesl KABe avtiotdtn
KoOw¢ Kat n Tdon ota akpa Kabe avtiotdtn.

. Av ouvbéooupe éva LBavIKO BOATOUETPO OTO AKPa TV ovTloTatwWY R, Kat

R3; tautdypova, va urtohoylotei n €vdeLén tou.

. Na urmoAoyLoTel n LoxUG ToU KATAVAAWVETOL 0TOUG avtlotateg Ry kat Ry.
. Na umoAoylotel n BepudTnTa MOU AVANTUCCETOL OTOV avtiotatn R; oe

xpovo t = 10s.
(Am:a. 102 8.24 y.24 , 4V , 6V, 10V 6.16V & 8W , 12W ort. 200J)

38. Tpelg avtotateg Ry =2Q, R, =3Q kaL R; = 6Q cuvdéovral mapdAAnAa, Kat
ota akpa toug epapudletal tdon V = 12Volt.

a.

B.

Na umoAoyloTel n oALKr) avtioTaon Tou KUKAWUOTOG.
Na umoAoyloTel n évtaon Tou peVLOTOC TTOU SLappEEL KABE avTloTatn.
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. Noa umoAoylotel n oL ¢ mou Samavatal otoug avtlotateg R; kat R,.
. No untoAoylotel n oAk BeppdtnTa oto KUKAwHA o€ xpovo t = 10s.
€. Na umtoAoyloTel To NAEKTPIKO dopTio TIoU MEPAOE amd HLo SLATOLN Tou
avtiotdatn R, og xpoévo t = 3s.
(Amt:a. 1Q B.64 , 44, 24 y. 72W , 48W 6. 1440) &.12C, 7.5C)

O <

R
39. 210 KUKAWMA TOU oxnuatog Sivovral: R y
Ry =2Q, R, =3Q, Ry = 6Q kaw V = 12Volts. \ “
a. Yroloyiote tnv oAlkr avtiotaon tou Kobwg

KOlL TNV OALKNA £vTaon Tou pevpatog I mou to
Sloppécl.

B. Yroloyiote tnVv tdon ota akpa KABe avTlotdtn Kabwg Kol TV £Vtacn Tou
peUATOC TTOU ToV SlappéctL.

Y. Yriohoyiote tnv OALKA LOXU TOU KUKAWMOTOG KABWE Kal tnv oyl Tou
KOTAVOAWVETOL OTOV avTLoTtaTtn R,.

8. Yroloyiote tnv Bepuotnta nou ekAUeTaL otov avriotatn R; ost = 10s.

(Am:a. 4Q , 34 8.6V, 6V, 6V, 34, 24, 14 y.36W , 12W 6.60J)

v

40. 1o KUKAWO TOU oxnuatog Sivovral: R,
R:=R,=2Q, R; = R, =4Q.
Av n évtaon Tou pelUOTOG TIOU SLAPPEEL TOV R, R,
avtiotdtn R, eivat ion pe I, = 1A, umoloyiote: MWW
a. Tnv oAwn avtioTacn Tou KUKAWUOTOC. R,
B. Tnv évtaon Tou pelATOG TTOU SLAPPEEL TOUG
avtlotateg Rz kat Ry, kaBwg kat tnv €vdelén ||V

TOU QUITEPOUETPOU.
. Tnv taon V ota dkpa ToU KUKAWUATOG.
. Tnv oxV mou katavolwvetal os Kabe avtiotdtn.
€. Tnv oAkn oV TOU KUKAWHATOC. TO QUMEPOUETPO Elval LEAVLKO.
(Am:a.3Q 8.054 , 054,24 y.6V 6.8W, 2W, 1W , 1W & 12W)

O <

41. 3to KUKAWO TOU oxnuatog Sivovral: R R
1 2

R:1=3Q, R, =6Q, E =20V katr = 1Q. YnoAoyiote:
a. Tnv oAwkr avtiotaon Tou KUKAWUATOG Kabwe Kat
TNV €vtaon Tou PeUATOG IOV SLappEEL TNV TINYN. Jov

B. Tnv taon ota akpa Twv avtotatwy Ry kat R,. E,x
Y. Tnv tdon otoug MOAOUG TNG TINYAC, TNV OALKH LoXU KaBwg KaL TNV LoXU mou
PO dEPETAL ATIO TNV TNYI O0TO €EWTEPLKO KUKAWLLAL.
8. To pelpa BpaxUKUKAWOEWG.
(Am:a. 102 , 24 6.6V , 12V y.18V, 40W , 36W 6. 204)
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42. Twa to SutAavo kukAwpa Sivovrat: Ry =20, R, =4Q, R,
R3;=4Q, E =20V katir = 1Q. YnoAoylote: “
a. Tnv oA avtioTaon Tou €EWTEPLKOU KUKAWLA-
TOG, KaBwC KAl TNV €Vtaon TOU PEUUOTOC TIOU
SlappéeL TNV NAEKTPLKA TINyN. E,r
B. Tnv évtaon Tou pelpaToC ToU SlappEel Toug avtlotdteg R, kat Ra.
Y. Tnv tdon otoug moAoug tTng mNyne.
8. Tnv nNAeKTpLKNA oYXV TN TINYNG, TNV LOXU TIOU TIPOOdEPETAL OTO EEWTEPLKO
KUKAWHa KaBwe KaL tnv anodoon g mnyng.
€. To pelpa BpaxukUKAWONG.
(Am:a. 4Q , 44 B8.24 , 24 y. 16V 6.80W , 64W , 80% &.204)

43. 310 kKUKAwpa Tou oxnuartog Sivovtat: R; = 3Q,
R, =6Q, E =30V kat r =2Q. Ot evdeifelg tng
OUOKEUNC elvaL “6V , 6W”.

a. Anodeifte OtL n ouokeury Sev Aswtoupyel
KOVOVLKA. E, r

B. Molwa Ba €mpeme va NTav n TR g avtiotaong R; wote n ouokeun va
Aettoupyel Kavovika;

Y. TNV Mepimtwon mou n CUCKEUT AELTOUPYEL KAVOVIKA TIOCEC KIAOBOTWPES
KOTOVAAWVEL OE 2 WPEG;

(Am: 8.10Q y. 12-10°kWh )

43. Téooeplg avtiotatreg Ry, R, R; kat R, pe
avTIOTOLKEG avTLoTAoELG 6L, 62, 3Q2 koL 6
ocuvbéovtal, Onwe dailvetal oTto TUPAKATW
KUKAwpa. H évtoon tou pedpotog mou Slap-
péel Tov avtotatn R; sival 4A. Ta akpa A
kot A tng Suataéng ouvdéovtal pe nyy HEA
E kal apeAntéa ecwteplkn avtiotaon.

a. Molwa Ba eival n €vdelen evog bavikol PBOATOUETPOU, AV TA AKPA TOU
ouvbeBouv ota onueia I' kal A;
B. Na umoAoyloete TNV OALKH OVTLOTOON TOU KUKAWLATOG
y. Na unoAoyioete tnv HEA TnG mnyng.
8. Na umoloyloete To KOOTOG TNG NAEKTPLKNG EVEPYELOG Yl TN AslToupyia
¢ dudtagnc emi 24 wpeg, 6tav pto kKWh kootilel 0,07 Eupw.
(Am:a. 12V 8. 5Q y.30V 6.0.3 cvpw )
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44. Tpeig avtiotateg Ry =4Q, R, =4Q kat R; =2Q cuvdéovtal e TETOLOV TPOTIO
woTe n oAk avtiotaon va eival on pe 4Q. Ita AKpa TNG TAPATIAVW
Satagng ouvdéoupe nnyn E ecwrtepikng avtiotaong r= 10, pe anotéAecua
o avtiotatng R; va Stappéetal anod pevpa evtacswg 2A.

a.

B.

45. 310 KUKAwUQ Tou oxnuatog divovrat:
Ri=6Q,R;=R;,=4Q,r=1Q, E=30Volt.
Av o avtiotatng Rz Slappéetal and pevua
evtaoewg I; = 3A, va umoloyioete:
a.

m OO< W

Yxeblaote TNV napanavw slatan.
YmoAoyloTe TIC EVIAOELG TWV PEVUATWY TIOU SLAPPEOUV TOUG OVTLOTATEC
R, kat R; kaBwg kat tnv nAektpeyeptikn duvaun E tng mnyng.

. Ymoloylote tnv OAIKA nAekTplk oYU KaBwg Kol tnv Loy Tou

PO dEPETAL OTO €EWTEPLKO KUKAWLLAL.

. AdalpoUpe amod tnv mopandavw didtaén tov aviotdtn R,. YmoAoyiote

™V véa NAeKTpLKA LoXU TNG NyNe.
(Am:8.24 , 44 , 20V y.80W , 64W 6. 400/7W )

TNV £VTaon TOU PEUMATOC TOU SLappEetL
Tov avtlotdtn R, kabBwg kat Tnv éviaon
TOU PEVUHATOC TTIOU SLOPPEEL TNV NAEKTPLKA TINYN).

. TNV T tou R,.

. TLG EVIAOELS TWV PEUPATWY TIOU SLappEOUV TOUG avTlotates Ry kat Ry.

. TNV TOALKI) TAON KAL TNV oYU TIOU KOTAVOAWVEL 0 avTlotdtng Ra.

. Avolyoupe tov SLakormtn 8. YroAoylote TNV Loxy ToU KATAVOAWVOUV Twpa

oL avtiotateg R, kat Ry.
(Am:a.34 , 6A 6.3Q2 y.24 , 44 6.24V , 36W & 75W , 25W)

46. 1o KUKAWO TOU oxnuatog Sivovral: R, R,

a.

Y-
. Ynohoyiote tnv €18kn avtiotaon p tou aviotdtn R; otnv mapandvw

Yrnoloylote tnv évtaon tou pelpatog I mou
Sloppéel To KUKAWUAL.

YroAoylote TNV TOALKH TAon TNG MNYAC.
YmoAoylote TNV LoXU MoU KATOVAAWVETAL TNV avtiotaon R,.

E =12Q, R; = 5Q, R, = 6Q KalL n €0WTEPLKN
avtiotaon Tng mnyng elvac r = 1Q.
e

Bepuokpaoia, av To pRkog tou sivat L = 0.5m kat to eufadov Siatopung
Tou elva S =2:10°m?.
(Am:a. 4 8.11V y.6W &.2-10°Q-m)
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47. 310 KUKAwpa Tou oxnuatog Sivovral: R, R,
E=60V,R;=1Q, R, =4Q,r=1Q. ’—W‘“—M“T
a. YrmoAoyiote tnv €vtacn Tou peUUATOC TTOU
SlLoppéeL To KUKAWUAL. E «:{'I
B. YmoAoyiote TNV T@ON oTtoug MOAOUG TNE NYNG, KoBwg Kal Tnv Taon ota
akpa Tou avtiotatn Ry.
Y. Yroloyiote tnv Lox0 mou MpoodEPEL N TNYH OTO €EWTEPIKO KUKAWLA,
KOBWCE KaL TNV LoXU IOV KATAVAAWVETAL oToV avtlotdatn R,.

8. MapalnAa otov avtiotdtn R, ocuvbéoupe avtiotatn avtiotaong Rz =

12Q. Ynoloyiote tnv évtaon tou peUATOC TTIOU SLOPPEEL TOV OVTLOTATN
R,.

(Arm:a. 104 6.50V , 40V y.500W , 400W é. 94)
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