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ALoTnENon TNS UNXAVIXNG EVEQYELAS

INEPIEXOMENA

2.2.1 H évvoiwa tov €pyov

€VVOLO TNG EVEQYELOC ELVOL CUOYETLOUEVY] WE TLG

€VVoleC TNG %ivnong xot g dvvaung. O dvepog

%Ol TO QEVUO TOU TOTOUOV CLOXOUV OUVAUELS OTO
OMWUOTO TOV GUVOVTOUV OTNV TOQELO TOUS %ol To Bétovv oe
®nivnon divovtdg toug xwvnTxn evépyeia. H “dvvaun” tov
OVELOV UOG ELVOL YVWOOTY OTLS TEQLITOOELS TOV ETLYELQOVUE
va. peivovue oaxivntor oe uto 0€on, evo @uodel duvatog
avepogc. H »ivmtixn xoatdotoon towv coudtov xolr 1 0éom
TOUG OYETWXO UE TO £€00¢gog arAdlouv vmd tnv emidpoom
OVVAUE®WY, OL OTOLES, €XTOS OO TO VEQO XOL TOV OVEUO
umwopel va mpoépyxovtal amd avlpwmovg, Lwa M unyavés. Ou
6p00€eLg exeiveg oL omoleg BéTouv TO OWUOTO OE %ivnon 1
Toug alAhdaCovv 0€om, oxeTIXA UE TO £€00(OG, TEQLYQAPOVTOL
UE TNV €VVOLO TOV €QYOU WLaG dVvaung. ZTNV EVOTNTO OVTY
0o peletnoovpe TLG OAMOYES TNG AULVNTIXNG XROTAOTACNS TMV
oOUATOV 1 TS 0€ong TOvug, OYETXA UE TO €00(QOG, UE TV
6onbeLa TV EVVOLOV TOV €QYOU %alL VO OO TLG WOQPES TNG
EVEQYELAG: TNV %LVNTLXN %ol TN dvvauwxn. Me tn 6ombera
TOV EVVOLOV OQUTWOV, EXTOS OMO TNV TEQLYQUPT TWV EVEQ-
YELOXMOV OVTAALOYDV UETAEY TOV OLTIOV TOV OOXEL TN dUVa-
(N %0l TOV COUOTOS GTO OTOLO OUTH OOXELTOL, ALITAOVOTEVE-
TOL ONUOVTLXRG 1 TEQLYQOPY TWV OTOTELEOUATOV TNG OVVa-
ung oto &v AOyw cdpo. Ztnv evotnta ovthy Oa peletnoovue
®noL 1o EUOUO pe TOV OMOLO YIVOVTOL OL UETOTQOMES TNG
EVEQYELOGC WE TNV ELOAYWYN TNG €VVOLAG TNG LoYVOC.
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2.2.1 H évvoia TOoVv £€QYOV

v xoBnueowvi Cwn M A€EN "éoyo" wmopel vo onpoivet,
€0YO0 TEXVNG, €0Y0 OLOUOQEPWONG TOV €0APOVS YLO €VO 0QO-
Lo, €0YO %OTOOXEUNG €VOS XTLOLOV 1] ULOGS YEQPUQEOS, %.T.A.
2e OAEC OUTEC TLG TEQLATWOELS UE XATOLO TEOTO €mMLOQAO-
ue o€ vihxd, alldfovtag Ty pop®n N TN 0€om TOUg, OOKRN-
OOUE OUVAUELS %OL YQNOLULOTOLNOOUE EVEQYELQ.

Tuv onpaiver dpwg n AEEM €pyo yia ) Puvowxn; Tu ex@od-
CeL vty %ol TOS YIVETOL O LVITOLOYLOWOS TOov €pyou; a va
OTAVTNOOVUE GTO EQWTNUOTO OUTO OG WUEAETNOOVUE WEQLRA
TOQAOELYUOTO OO TNV XOOMUEQLVY) WNOC EUTTELQLOL.

‘Evag avBpwmog tpabdelr ue otabepn opittovtio dvvaun F
€va ©6wTLOo, OV aEYLkO MEeuel mAvVw oe €vo helo 0opLlo-
vito emimedo (Ew. 2.2.1). H 60vaun mpoodider 6to couo
EMLTAYVVON WUE OTOTELECUO TO OEYLXA OXIVNTO COWUO VO
OTTOXTNOEL TOYVTNTO %Ol ROTA OUVETELO XLVNTLXY] EVEQYELQ
N omolo GUVEX®MS OUVEAVETOL. TNV TEQLATWOYN OVTY A€UE
TS €XOVUE UETAPOQO (TROOPOQEA) EVEQYELOS OO TOV AV-
Opowmo oto %bDTLO. MeTOQOQEA €VEQYELAS £XOUWUE €TMLONG
omd TOV AVEWO, O OTOLog aoxwvtag otabepn duvaun oto
TOVLA TOV LOTLO@OPoV To emitayvvel (Ewx. 2.2.2). 'Eva copa
natog m, o@NVeETAL Vo TEOEL UE TNV €midQO0N TOV B6AQOUG
tov (Ew. 2.2.3). Aéue nwg 1o oo xe@dilel ®ivnTLxy eVvEéQ-
velo 6e 63400G TNG dLVAULXNS TOV, 1| ®OolUTEQO OTL oUUbAiVEL
UETATQOTTY) OUVAULKNG EVEQYELAS OF XLVNTLXY.

Ou emotUoveg avéroBev avapmTLOVTAY UE TOLOV TEOTO
0o umopovoav va vTOAOYILOUV TNV EVEQYELD TTOV UETOQEQE-
TOlL OO €vo CMUOC Og €Vo OALO, 1] OV UETOTQENETOL OO
uLo Loe@1 o€ ULo dArn. AmAvinomn oTov TEOBANUATIONS avTO
umopel vao 600el pue TV €Lo0YWYN TNS €VVOLAG TOV €QYOV.

Suvnlwg, Otav cupbaiver UETOEQOQEA 1) WUETOTQOTY EVEQ-
veLOg, eW@aviCetal dUVOUN, 1 OMOiL0 WETOXLVEL TO ONuelo
EQOOUOYNS TG, (eEaipeom €YXOVUE OTNV TEQLATWON IOV
evépQyelo petopépetal AOyw dtagopdg OBeguoxpaociog). Ila-
podeiypatog xdpn m dvvaun amxd Tov AvlpwmTo %ol Tov AVEUO
0To dVO TEWTA TOQAdELYUATO, 1] TO 6AQ0C TOV CWWUOTOS GTO
toito mapdderypo. To yivouevo tng OUVVAUNG OVTAS €XL TN
UETATOMLON TOU ONUELOU EQPOQUOYNG TNG &lvol axoLbmg ico
e TNV evépyela mou €xel uetogpepBei 1M €xelL uetotpomel oe
A poo@1.

Avto to ywvouevo tng Svvauns E mov eugavitetor oe

Ewova 2.2.1

Ewova 2.2.2

Ewova 2.2.3
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xale UETAPOOA 1) UETATOOTY EVEQYELAS, ETL TN UETATOTLON
X TOU Onueilov epaguoyns Tng xatd tn Ootevbuvvon Tng, TO
ovoudtovue £€gyo.

INo 1o ovub6oiiopud tTOov €QYOU YXOENOLULOTOLOVUE TO TEWTO
yoauuo tng aviiotowyns Ayyiluxng AéEng (Work). Anhadw:

W = Fx (2.2.1)

H povdda upétonong tov €0youv %ol %OTA OUVETELD %OL
g evépyelag oto Avefvég Zvotnuo S.I., dmwg mpoxumTel
oo ) oyéon (2.2.1) eivar IN'm = 1Joule.

Me 6401 TO TOQATAV®D WITOQOVUE VO VITOOTNELEOUME OTL:

To é9yo ws @uoixo uéyeslog exoaler tnv evégyelo mov
UETOQEQETUL QMO éVa COUA Of VA (AAO 1) TOV UETATYETETAL
ano uLe pog@n oe pia aAin.

INo 1o €pyo eival YENOLUO VO ETLOMUAVOUUE TO EENG:

1) H oyxéon (2.2.1), xonowpomoreitor udévov otav 1 dvva-
un F elvor otaBepn xoL petatomiler To onueio €@ooUoyng
™™g »oatd tnv oevBuvon g (Ew. 2.2.4a).

F
—
—

Ewova 2.2.40

STV meQimTwon mov 1 dvvaun oxnuotiter yovio 0 pe 1
ueTaTOMON, £0Y0 ;OEAYEL M ovviotwoo F - (Ew. 2.2.46).

Ewova 2.2.4p

Anhodn: W=F xouv0 (2.2.2)

w) Onwg meoxrvmtel amd tn oxéon (2.2.2), 1o €0yo wLog
dvvaung, ovaloyo pe To HETEO TNG Ywviog O pmopel va
givar: Betxd (0<0<90°), M apvnuxd (90° < 0 < 180°) v
notr unodév (0=90°, dmhadn m Ovvaun vo eivar xdBetn oty
UETOTOTLON).

SNV TEMTY TEQIMTWON TO €QY0 €XQQALEL TNV €eVEQYELQ
OV TEOC(PEQPETAL OTO CMWUO TOVU OOXELTAL N dUVOUY, EVAD OTM
0e0TeEEN eXPEALEL TNV EVEQYELD OV OQOLOELTOL ATTO TO COUO.

I[MTopadeiypatog ydemn, 0to aEyLxd OxIVNTO GOWO, OV
Qoivetor oty ewmova 2.2.5, mpoopipdnxre evépyero W, =F ovvOx



& 223

ALoTienon NG UNXavIxNG EVEQYELAS

Ewoéva 2.2.5
To éoyo tns ovviotwoas Fnub eivor undév.

now W,=F, x, eved uéow tov £€0yov tng TOL6MG TOL QQOLEE-
Onxe evégyera, d16TL W, =T xovv180°= - Tx. H evégyera W,
uetatémetal omwg 0o pwdbovue apydtepo oe BegpudTnTo.

‘Etor n zuvnuixn evégyela mov telrd Ba €xeL to coua
elvau:

K=W +W +W,

TMopadeiypoto dVvvaung, mov To £€QY0 TOVG €lvol Undév
emeldnN elvoal xabetes 0T WETATOMLON, €LVAL 1] REVIQOUOAOG
dUvVaUN TNV ®xUXALXN %ivnon, xotr 1 xdfetn avtidpaon mov
Oéyetal €vo oW, OTAV XLVELTOL TAVW OGE WLO. ETLQEAVELOL.

iii) Av wa otoBepn dVvaun F petaxivei 1o onueio epop-
Hoyng TNg »otd TN OLevVOvvon TS, TO €0Y0 TNG elval, OTWG
éyovue paber, Fx. Mio tétoia dUvaun oe dEoveg, duvoun-
UETATOMLON, TOQLOTAVETOL OO wio gvbeio mapdlinin otov
atova twv petotomicewv (Ewx. 2.2.6)

To tnv Tuyoia petatdmion X 10 eubadd Tou o%LOoUEVOD
magoAlnroypdupov eivol:

(Ep6adov) = (OI') (OA) = Fx

Anhodn To €gyo Tng dVvapung eivar agdpuntixd ico pe To
En60d6vV Tov magurinroyQapupov, mov meQLrAElETAL ATO TN
yoouun mov amodidel TH dVVAUN %Ol TOVS AVTIGTOLYOUG
dgoveg, OmMwE @aivetor oty ewxovo 2.2.6. Stnv mepimtwon
mov N TLu TS dVvaung dev eivar otobepn, 10 €0YOo TNG
umopel vo vmwohloyiLotel omd 10 €u60OOV TOU OVTILOTOLYOU
oYNuaTog, OmwWsg @oaivetar otig ewwoveg 2.2.7a xau 2.2.76.

®

Ewova 2.2.7
To éoyo utag ovvauns uetabAntov uétoov vmoloyifetar amo TO
eu6ado E.

= Avvapn

Ewova 2.2.6

X

MetoTémon
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Ewova 2.2.8
O avBowmog dev mapdyel €0Yo.

A

Ewova 2.2.9

iv) H évvola tov €épyou 0mwg TNV opicaue Oev €xeL nopio
oyéon pe TN AEEN €0Y0, OMWS OVUTH XONOLULOTOLELTOL GTNV
naOnueolvy CTwm, OTOV UTOQEEL VA ONUOLVEL TVEVUATLRY 1)
OCWUOTIXY €QYAGLO.

Sty ewova 2.2.8, o avBpwmrog xkEATWVIOS 0XivVNTO TO
%BwWTLO %0ovpdletol, xaver €oyo. To €pyo tov Odpwg Yo T
dvowrn elvar undév.

AEiCer va emionudvovpe mwg TO €QY0 OV €ival HoQ®M
evépyeLas. AvAaloyo TOU €QYOU %OL TNG EVEQYELAS E€LvVOL 1
emTOYN ®oL To yonua. Omwg M Teomeliry emLTOYT UETQAEL
TO XONUO TOV UETOPEQETOL OO €V LOYOQLOOUO GE %AITOLOV
aiho xwpic M (dta va elval xeNuo, €ToL %OL TO £€Q0Y0 UETQGEL
TNV €VEQYELO TOVU WUETAPEQETOL OO €VO OWMUO GE AATOLO
arho, ywolg ovto (To €pyo) vo elvol evépyeLa.

2.2.2 'Eg@y0 6000vg ®noL neTa60A
TNG ZLVNTIXNG EVEQYELUG

‘Evog pafntig oiyxver ®otaxdoueo TEOg TO TAVW UL
uralo xolaboogaipions. H pmdla a@ov @tdoer 6to vynAio-
TEQO ONUELO TNG TEOYLAC TNG EMOVEQYETOL KOL OUVOVTO TO
TEVIOUEVO Y€QL TOU wobntn, ewxdva 2.2.9.

IToom xvnTxn evéQyeLa €XeEL OTOXRTNOEL 1 WIAAO ROTA
TN OLAEXELD TNG TTWONS TNS %OL WEYQL TN OTLYUN TOV GUVO-
vId 1o Y€oL TOu padnin;

ITog oyetiCetoL M evéQyeLa OvT) UE TO €0Y0 TOU 6AQOVG
™S umrdrog;

lNo va omavtioovpe oto gowTHUaTo ovtd Oa vmoloyi-
OOVUE TTEWTO TO €QY0 TOU 6AQOVS XONOLUWOTOLDVTAS T O)E-
on, W=Fx ovv0 6mouv F=B, x=h, 6=0°. 'EtoL éyovue:

W5 =Bhovv0° = Bh (o)

To 6dpog eivar n povy dvvaun mov dpo oTn Umdro, e@O-
oov Oeswpovue TNV avtictaon tov aépa opelntéa. ‘Etor 1
LLVNTLXY] EVEQYELO TTOV OEXTNOE CAUTY XOTA TNV ehevbepn
ATOCN THS ATO TO OVWOTEQO ONUELO TOU E£QPTOOE, WEYQL TO
x€oL Tov padnty, eivoar ion pe to €pyo tou 6dpovg Tne. ‘OTL
N ®LVNTLRY EVEQYELO TOVU CWUOTOS €LVAL (0N UE TO €QYO TOV
6000VG TOU TEORVTTEL TOCOTLXA WG €ENG:

I'vwpiCouvue oTL M ehevBepn mT®ON TS UmArog eivor xi-
VNO1 OUOAO ETLTAYXVVOUEVY UE EMLTAYVVOYN g %Ol ROTA OUVE-
MELOL LOYXVOUV Ol €ELOWDTELC:

1 2
h=—gt 6
58 (6)

noL  v=gt )
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Av otn oxéon (o) AVIXOTAGTHOOUUE TO VYo h pe v TLUn
Tov oo TN oyéon (6) mor to 6dpog B amd tn oxéon B=mg
TEOXVTTEL YLO. TO €QYO:

1 1
Wg =Bh=mg5g t? =Emg2t2

AMLG TO ywvopevo gt, omwg gaivetor amd T oxéon (y), elval
n tayvtra v g urdhog. ‘Etol yia 1o €oyo W, mpoxumtel:

Wg = %mvz (2.2.3)

. 1 . . , ,
H mocotnta Emv2 ENPEALEL, OMTWS YVWELLOVUE, TNV AHLVNTLXY
evépyera (K). Zvvemmg m oyxéon (2.2.3) umopel vo ypogel wg
eEng:

W,=K (2.2.4).

Av ouwg Lab6ouvpe voOYn pog OTL N aEyLx) TAXVTNTA TOV
OMUOTOS %OL %OTA OVUVETELO 1 OQXLXN TOVU XLVNTLRY EVEQ-
velo eivor pumoév, n petaboin tng wmivnTixng evépyetog AK
elvat:

AK=K_,-K_ =K
Te

L ooy

‘Etovr n oyxéon (2.2.4) yodpetal:
W, =AK (2.2.5)

H oyéon oavtn ex@pdlel, OTL 1 %LVNTLXY EVEQYELD TNG
umarog petabrinOnxe (ovENOnxe) xor OtTL N petoboAn TG
elval oxpLBwg ton ue to €gyo 1oL 6AQOVS TNG.

To ovumégaono ovVTO WITOQOVUE VO TO YEVIXEVOOUUE C
OOLOONTOTE MEQLMTWON, OTMOV G' £€vo cOUd OQOVV TOMAEG
OUVANELS ROL 1 RLVNTLXY TOV €VEQYELD UETOBAAETOL, dLOTU-
TOVOVTOS TNV TEOTAON:

“H petaBorn Tng %LviTixNg £VEQYELNS £VOS CONATOS El-
var (on pe To adye6ozd dBgocpa tov {gymv TV duvaneov
OV dQOoVV TAVM TOV 1), LoodVVONL, eival (6N pe To £€0y0 TNG
ovvicTapévng dvvauns”.

Anhodmn:

AK=3ZWg =W (2.2.6)

Tnv mopamdvw Yevirevon €xeL €MXQATNGEL VO TNV OVO-
natovue “Oemonuo tng xivnTixig &végyelos” 1 “Oeoonpa
UETOBOANG TNG %LVNTLXNG eVEQYELNS .

Me to Bewonuo UETOBOMS TNG XLVNTLXNG EVEQYELOS WITO-
ooVUE vo. LVITOLOYILOVME TNV XLVNTLXY EVEQYELO M TNV TOXV-
™To €vog owpotog. Emiong éxovue 1) duvatdtnta vo viwo-
LoyiCovpe 1O €0Y0 Wiag AyYvVWOTNG duvoung 1N uiog uetobin-
T™g duvaung, otav 1 oyxéon (2.2.1) dev Loyvel. Agxnel yia TO
o%OoTO AUTO Vo YVWELLOVUE TN WETABOAY TNG ®LVNTLRNG EVE-
QYELOG TOV CMUOTOS OTO OTOL0 dpa 1 dVvouy.

e
i
3 .-""'J.‘.

- =

O elépavtag Exel xvnTixny eVvé-
oyeta mepimov 25.000Joule.
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H pumdho tov pumdozetr, 0to maQAdeLYUd TNG TEONYOUUE-
Vg mopaypedeov, €xel uwata lkg xoar o padning tnv €oiEe
2m mAvVD amd TNV axEeN TV doxTUAwV TOov, ewrova 2.2.9.
IT6om %LvnTinn evéQYeLa €XeEL 1 WITAAOQ OTOV ETLOTQEQPEL GTO
xéoL tov palnty; IToon eivor tote n toxvTnTd TNG, Av
dumhacrooBel to VYPog mov mETA O wadnTNG TN Umdiao, Oi-
TAOOLALETAL 1 RLVNTLXY EVEQYELO XAl 1] TOXVTNTA TNG;

Amavinen
Zvupova pue to Bedpnuo UeTABOANG TNG KLVNTLRNG EVEQ-
YELOG €YOVUE:
AK=W, W K_,=mgh
%Ol UE OVTLXATOAOTOCN TOV TIUOV TV ueyebov m, g, h

TOEOXVITTEL:
K., = 20Joule.

, L , 1
AMG M zuvnTkn evépyelo elval Kzzmv2 NOL UE OVTL-
%OTAOTOON 6QLOROVUE:

m
v=+40 —
S
Owolwg av h”=2h =4m, éyovue:
K"[E)\ = WB f] K"[E)\ =mg h’

%Ol UE AVTLXATAGTOOM
K’.., = 40Joule.

Anhadn M nvnTvy evépyeta dumhaoldotnxe. Emiong eivol:

)
K/‘CS =5 ’
2 ) mv

%Ol UE OVTLXATOOTOON 6ploxouue:
m
v =+80—
S
Amd TN 0UY®ELON TOV TAYVTNTOV U %Ol V' JTEOXRVITEL OTL
v 480
v V40

Anhadn m toxvinta O Oumhacidotnxe, alld avENONxe
%OTA \/Ezl,41 (POQEGC.

AgaosTnoiotnro

Alvetal 0 TOQOXATW TIVAXOG:

opa m(kg) v(m/s) |K(Joule)
ITetpelotopdpo 18-107 — 9:10°
AgpolwBolpevo Boeing 747 — 200 7-10°
Avtoxivnto 103 30 —

Agopéog 100m 80 — 4103
S@oaigo 6mwhov 0,02 — 4-103
Stayova 6oy — 0,4 410
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o) No ovuminowoete tov Tivaxa.

6) No 6peite To €LdYLOTO UNKOS OV TEETEL VO EYEL O
OLAOPONOC EVOC LEQODQOUIOV, WATE 1) TEOCYELWON  TOU
Boeing va eivar acpains. H cuvolixn emibpadvvov-
oo duvaun xotd TNV meooyeiwon eivor 1,75:10° N.

v) H nata tov dpouta eivar 4.000 gopéc peyaliteon
omo TN pala TNS 6Qaipas. A@OU 1 AULVNTLXIN TOVG
gveéQyeLa elval (om, yLotl Ogv €lvol %ol 1 TayvTNTO
g ogaipag 4.000 @opéc peyoalvtepn 0md TNV TO-
X0TNTO TOU OQOpEQ;

0) O 0dMyog %AvovVTaS XENON TOV PEEVMOV ONULOVQYEL
uto. otofept) emboadivovoo dvvaun F=5103 N.
I[I6oog ¥p0VOS QmOLTE(TOL YLOL TOV VITOOLITACGLOGUO
TG TAXVTNTOS TOVU OGUTOXLVNTOU;

2.2.3 H dvvapwzn evépyera

‘Evog yepavog (Ew. 2.2.10), avvywver oe Vvypog h amd
™V em@avelo e I'mg, éva xibdtio udlag m. H dvvoun F
OV OOXEL O YEQOVOS GTO %LBMTLO €ival iom we 1o 640G Tov
B, onhodn 1o avvpwver pe otabepn taxvtnta. I1oon eival
eVEQYELO, TOU OLVEL O YEQAVOS GTO %LBWTLO;

Ewéva 2.2.10

‘Onwg éxovue ndber, m evéQyeLo OV UETOAPEQETOL OE €val
ompo o6to omoio oaoxeitar dvvaun F, elvar ion pue to €pyo
g dvvaung avtng. Etol yio va vmohloyicouvpe tmv evép-
yela mov Olvel o YeQOvog, apxel vo vmoloyloouue TO €QYO0
g dVvaung F mov aoxel oto xibwtio. To €pyo avtd elval
W =Fh. Ereldn ouwg F=B, émetar otu

W.=Bh (0)

I[Mog duwg oyxetiletor To €pyo TNg dvvauns F pe 1o €pyo
tov 6dpovg B;
To épyo tov 6dpovg divetar amd Ty oyéon (2.2.2), dnhadn

IToArol woBntéc Loyv-
olCovtoL, OTL M %LVNTLRY
%Ol 1) OUVOULXY EVEQYELO
0ev €YOVV OYEGMN UE TOVG
vouovg tov Nevtwva.

2uiNTNoTE TNV OWUd-
da oag wal ypdyte TNV
amToYPn ooc.




228

228

ALoTnENon TNS UNXAVIXNG EVEQYELAS

W;=Bhouvvo
Emeidn dpwg ta daviopota tov 6agovg B koL tng peta-
tomong h €xovv avtiBetn xatevBuvon, eivar 6=180° xou
ovvh = 1.
‘Etou: Ws= - Bh (6)

And tig oxéoerg (o) rou (6) mwEOrVMTEL OTL:
W= -W;=Bh=mgh

Tnv mocotnta mgh tnv ovopdfouvue duvouxy GaguTixm
evéQyeLa M amld dUVOULXY EVEQYELO TOV COUATOS OTO VYOG
h xauv ™) ovpboriCovpe pe U. Anhodn LoyveL:

U = mgh (2.2.7)

Enouévog, ovopdfovpe dvvapixi evéQyela evog cOROTOG
o¢ VYog h mave amd tyv emgavera tns I'ng, Tnv evégyeia
mov £yeL to copa Aéoym Tng Béeong tov. H mocdtnta mgh
elval otV TEAYUATLXOTNTO 1 OUVOULKY EVEQYELO TOU OL-
otuotog copa-I'n. Zvubatird dpwg %ot yio AOyovg amhov-
OTEVONG ULAAUE UOVO YLOL OUVOULXY] EVEQYELD TOV OWWUOTOG.

Mmogoue AOLTOV TOEO VO ATTOVTIOOVUE GTO EQMTNUO TOV
gxovue Oéoer, wg eEfg: H ymuunn evégyero E mov mpoénvye
omd TV ®aOoN TOU TETQEAOLOV, dlL (e TNV TEOUTOOETN TG
oL OTMAELES VoL aueANTEES, NETOPEPONKE GTO XLBWTLO WEOW
Tou €pyou tng 6vvauns F xor péow tov €pyov tou 6400vg
B, petotpdmmre telind oe duvouwxy evépyeid. Anhodn:

E =U=mgh

H dvvapwxn evégyera U eivar amotéleouo tns allniemi-
dpoaons tov cwuotos pue T I'n xar n Tun s eEaptdtol
arxo TV amdéotacny tov amo ovth. Exelvo ouwg mov pog
evoLa@éger ot @Puownn dev eivar n duvaulxn evépyela OALD
oL dtoopég tng. Ilpdyuatt, og Bewpnoovue éva copa Wwa-
Cag m, mwov amd pia B€on (1) vyovg h, xoatégyeTtor oe pio
0¢om (2) vyovg h, (Ew. 2.2.11).

Ewoévo 2.2.11
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H diopopd tng duvauLrng evEQYELOS TOU CWUOTOS OO TN
0éom (1) wéyxor tn Béon (2), MOyw tng oyéong (2.2.7) eival:

U1 — U2 = mgh1 — mgh2 = mgh = WB(1—>2) (2.2.8)

Av ovupwvioovue vo Bewpovue TN OuUVORLRY €EVEQYELO
omoLovdNToTE owpatog oty Béon (2), ton pue undév, tdte 1
oyéon (2.2.8) yodgetal:

U1 = mgh = WB(1—>2) (2.2.9)

omov h eivar n rataxdpuen amoctacn tng 0éong (2) amd
™) 0éom (1). Bébaira Oo pmogovoe xroveig vo avoowinOei:
oo Ba eivar to onueio avagopds (2) oto omoio Bo Osw-
oovue TN OuvauLxy evéQyelo undév; Amo mouv dnhadn Oa
uetodue to VYog h;

Emeldn mdvta, 0mwg elmoue, Wog €VOLA@EQOVV OL OLOQOQES
™G OUVOULKNG EVEQYELOC, 1 E€TLAOYYN TOU ONUELOV OVAEQOQAG
elval o pog xot eEoptdtal amd T ouvOnxes Tov TEO-
6Auotos. Avtd umopel vo elvor M emipdvela TS Img, 1
empavera g 0dlacoag, to TEOmMELL TOU OYOALXOVU gQya-
oTnelov %.T.A.

Zuvnlmg, yLo AOYOUS TEOXTLXOVS, WS ONUELO OVAEQOQAS
(h=0) maipvovpe TV %oT®TEQN BEGN TOV COUOTOC GTO TEO- Fucbva 2.2.12
6Anuo mwov pehetdpe. ZVVoPILovTOS WITOQOVUE VO ETLONUDL- H Suvauunij evéoyeia tov S1aoty-
voupe Ot 1 moodtnta m g h ovvifws avagégetar ws N udmholov oty moayuaTRéTYTA EiVO
dvvaulxny evéoyela €vog owuatos uafos m oe vyog h. Ztnv  m odvvauuxi) evégyeia TOv OVOTIH-
TOaYUaTIXOTYTA 1] TOOOTNTA QUTY £ivar n diagood Tnc du- HoTos I - dtaoTnuomwioLo.
VOULXNG EVEQYELAS TOV OUOTHUATOS GOUC
— I'n, A0yw TNG UETAQPOQEAS TOU TOUA-
T0G amo to VYos h oto onueio avago-
ods (U=0).

Tn dvvaulxy evégyeLa Tov GUOTHUO-
tog owua - I'm tnv omoddooue oty
dvvaun aAikniemidpaong, dNAadN oTo
6apoc B tov cdpatog (Ewx. 2.2.12).

@

Cevizevovrog pmogovpe ve vmOGTI)-
gikovpne o6TL, ov perogv Ovo copdrov
vrdoyer arinremidoaon F, moagodeiy-
natog yaom, GogurTizn N mhextoLxi,
téte: opifovpnes wg avrictoiyn dragoed
NG OUVOMLXNG EVEQYELOS TOV GUGTIHNA-
TOG 06& UL QUOLXN METOBOAN, (m.y.
ArTMGN %ol OXOUAXQEUVGN 0V0 opodvv-

T, o+

ROV @oeTinv 6Tmwg oty exova 2.2.13)

To £€0Yy0o TNG OvVvaung orinlemidpaong Ewéva 2.2.13

#até TN pevabodri avti. Anhadmy: To @optio +Q eival axAovnto. T0 QOETIO +q UETAXL-

veltar amd 1y Oéon (1) oty Oan (2).
Ui -U; = Wegp) (2.2.10) Tove U,-U, = Wgp ().
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Agastnoiotnra

I[Twg 6o vwoloyicovue
T Lol TNG OUVOUL-
%G eVEQYELOS TOV 6LBALOV
dvoxng mov €mece Ao
to Opavio 0T0 dATEdO TNG
aibovoog; ITora @uoLxd
ueyedn moémeL va WETEN-
oovpe; Tuv oOpyava 6o
YOMNOLULOTOL|GOVUE;

=

=

Tl)/\ll__= mr=un=1

Ewova 2.2.14

e emouevn TAEn Ba dovue mwg vmoroyilovioL To €Qya
TOV TOQATAV® OVVAUE®Y OAANAETIOQAONS %OL OL AVTIOTOL-
XEC OLOGPOQES TWV OUVAULLDOV EVEQYELWV.

TNV mEQIMTWON TOU YEQOVOU OV OVAQEQAUE GTNV 0.QYN
NG TOEAYEA@ov, av 1 walo Tov xibwtiov eivor ltn xal to
VYPog MOV TO AVUYHOVEL O YeEAvOg eivor h=10m, mwg Oa
VTOAOYIOOUUE TNV TOGOTNTA TOV TETEELALOV OV ATOLTELTOL
yLo. TNV oaviyPpwaon Tov %xLbwTiov;

I'vwpiCovpe O0TL 0 YeEAVOS AOY®w OmwAEL®V divel TN ULoM
oo TN YXMULKY EVEQYELO TOU TETEELALOV 0TO %LBADTLO %OL
ot éva Aitpo (1L) metperaiov dtav xaei amodider 2,8-10%Joule
xnuiny evépyelo. Aivetor g = 10m/s?.

Amavinen
H dvvouwxn evépyera tov uibwtiov Oa  eivol:

U = mgh = 1.000kg - 1022 -10m = 10°Joule. Adyw amwherdv, n
S

ANuLr1) evépyera mov yonotpomornOnxe eivor: 2U =2 - 10° Joule .

2 -10°Joule

S =714.107L
2.8 -10°Joule

H evépyera ovtn mpoépyetoL amd

XOVOLUOV.

2.2.4 H Mnygoavien evégyera

‘Evog pabntng agnver axd vypog H pro elaoctixn pmdia
va méoel 0to OAmeEdo TO omolLo Bewpovue emiong Tehelwg
ehaotind. Tu mpobrémete OtL Bo ovubei; (N avtictaon tov
oépo Bewopeitol oapehntéa).

Emeidn 1 omdhero evéQyelog tng WIAAog €ivor opeln-
téa, avty 0o oavammdncer axplbwg oTo idLo VYOS ®aL TO
gowvopevo Ba emavaloubdvetor ovvéxero. Tu eidovg evép-
vela €xer M umdioa otig Béoeg (A), (I'), (A) tng ewodvog
2.2.14; Ztn 0éon (A) n umara €xer WOVO dUVOULXT EVEQYELA
U,=mgH, evd n xwvnuxn g evépyeta eivor undev.

Sty tuyaio 0éon (') €xer téoo duvawxn 600 %L %LvN-
T EVEQYELQ.

H dvvamnn evégyera eivor Up=mgh xour n xivnuinn evégyeia

1

K= 5

2
muvp=.

1 0éom (A) (oto dAmedo), M UmAAO €YEL WOVO ALVNTLXN
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1 2

EVEQYELOL KA:EmUA , EVO 1 duvaplry TNG €VEQYELO ELVOL

undév.

IMopatneovue howmdv, 6tL 20Td TYV %AB0d0 TNG Umdrog
N dvvapxn tng evépyera mgh (0éon A) uetotpdmnxe oe
xwvnTtixy oty 0éom (A) néow tov €pyov touv 6AQOVGC.

Avtifeta, av N pmdlo aveboivel 1 KLVNTLXY €VEQYELQ
mov €xeL otn 0€on (A) netotpémeToL oe dvvaulky oty Béon
(A). StV tuyxoia evoraueon Béon (I') n umwdio €xer xLvnTL
%Ol OUVAUL®Y EVEQYELQ.

To aBporopa tng xrvnTixng evépyerag K xat tng dvva-
uxng evépyerag U mov €xeL TO COUO GE OTOLOONTOTE ON-
ueio petagv twv Béoewv (A) ot (A) xatd TV Avodo N TNV
%30000 tov, TO Oovoudlovue, Muyavixi evEQYElLd %Ol TO
ovpboritovpe pe to yodppo E. Anhodmn:

E=K+U (2.2.11)

Eg@dcov 10 cwpo xivovpevo puetokl twv 0écemv A nou
A, ovUte %epdilel, oVTE YAVEL EVEQYELX, WE OTOTELECUO T
%lvNoN TOu Vo ETOVOLAUBAVETOL GUVEX®WS 1 (OLO, WITOQOVUE
VO UTTOOTNELEOVUE, TS 1 UNYavixy touv evépyero E mooapé-
ver otobepn (dratneeital) (Ew. 2.2.15).

Q2
3 ¢
Q Q@
Q
Q Q
' -
Q

4

Q

Ewoéva 2.2.15

H aoyixn E; tov 6Mjuatos petatoémetar otadiaxd oe E, ugyois
O0Tov undeviotel oto uéytoto vypog. Avriotoopa, n E, uetatoéme-
tar oe Ep xatd tnv mtwon. To obvolo Ep+E, péver otabegd.

231
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K U+K=Ewm|

1 H -
+
Il

Ewova 2.2.16

__Té v,=0
B
h
1)
__+r
B v
Ewéva 2.2.17

Me dAilo AOYyLOL WITOQOVUE VO LOYUQLOTOVURE, OTL OTOV TO
OMWUO KLVELTOL TEOS TO %ATW, 1 dvvaulxy tov gvépyela U
ehaTTOVETAL TOOO, 000 OVEAvVETOL M %nLvnTixin evépyero K,
ue amotéheona to aBgolropd tovg va mapauéver atabepod. To
ovtifeto ovubaiver otav 10 cwpo avebaiver amd TN 0éom
(A) otn 0éon (A) (Ew. 2.2.16).

Mmogovpe AoLmTOV GUVOYILOVTOG VO ETLONUAVOUUE:

Av éva copa ziveitoar pévo pe tnv emidgaon tov 6d4Qovg
TOU 1 UNYAVIXY] TOV EVEQYELO MOQUUEVEL GUVEXMS otabegn.
H dwatnenon tng unyovixng evéQYELog E€ivol €va YENOLUOo
€EQYOLELO YLO TNV OVTILUETWILON TEOBANUATWY O& TEQL-
TTWOoeELS mou dg Béhovue M| OV WITOQOVUE VO YONGLUOTOLN-
GOUVUE TOVC VOUOUS TGS %ivnong. Exelvo duwg mov tnv xo-
0L0TA TEELGGATEQO YENOLUY ELVOL TO YEYOVOS WS OVTY LOYVEL
TovToy ®ot mavTote. O WOVOS TEQLOQLOUOS YLOL TNV LOYY TNG
elval voo NV vimdeyovv TELBEC 7oL AVTLOTAOELG.

ITocotind M dLATNENGN TNG UNYXAVIXNG EVEQYELOS WITOQEL
vo. TEOXVYPEL, av yonoluomoloovue to Oewonuo uetobo-
AN TNG %LVNTLXNG EVEQYELOS ROL TOV OQLOUWO TNG OUVOAULXNG
EVEQYELOG OTNV ONMAY TEQIMTWON TNG €AgVBePNg TTMOOMNG,
ewxova 2.2.17. H petaboln NG ®LVNTLRNG EVEQYELOS WETO-
gV twv Béoewv (A) wor (I') elvaur:

AKa_r = Wpam (1)

onhadn ton pe to €pyo tou 6Apovg yro tn uetatomion AT
Emiong n puetoboin tng duvauLxng evEQYELOS WETAEV TWV
idtwv Béoewv mEoodLogiletalr amd TN o)éomn:

AUp v ==(Up - Ur) = -Wga_n (2)

ITpooBétovtag »otd wéin tig oyéoelg (1) nor (2) mponv-
JTEL:
AK + AU =0 (3)

Anladn to dGBgoiopo TNG HETUGOANS TNG XLVNTIXNAS X%OL
TNG UETUOBOANGS TNG duvauixig evéQyelog eivar punoév.

H ovowxy onpacio tng oyxéong (3) eivor 0TL, 1 unyovixm
evépyelta dtatnoeitol otabepn, OLOTL

KF_KA +UF_UA =0 f] KF+UF=KA_UA

Agaotnototnra 1

210 oyYolxd gpyactnoLo PuoLxng vITAQYEL ULo OLd-
TtakEn mov Aéyetal T0ox0s Maxwell, 6Aéme ewxdva a.

Av mepLehiEovpe TO OyoLvi YUpW AmO TO AXQEO TOV
dgova 1oV TEOXOU %Ol TOV agnoovue va xivnbel, 1L Qo
ovubel;

Kavte pwio mwpobieyn.
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Katomv apnote tov 100x0 va xuvnOel, mapotneel-
ote 1L Ba ovubel xoL cLENTNOTE YLO VO €QUNVEVOETE

Ewova a Ewovoa 6

to @aivopevo. EpyoaocOeite omwg magoamdvm yenNoL-
LOTOLAOVTAS TO AUOE(OLO SLATNENONG TNG WNYXOVIXNG
EVEQYELOG, TTOV QOIVETOL OTNV €wxoOva 6.

Avuypwote 10 owpo, mEobAEYPTE TL B cvubel av To
opnoete va mécel. IMpoyuotomolnote TN 6Q00TNOLO-
TNTO, TOQOTNQEIOTE, TEQLYQAWYTE, EQUNVEVGTE TLS TTOL-
QO TNENGELS GOG.

Agaotnototnre 2

‘Eva copa pagag m = lkg, oagnvetol
va méoel amd Vyog h = 10m To ocwpo
XLVELTOL Qe WOVY TNV emidpacy tov 6a-

Evépyera

o0VG TOV, OV TO Bewpovue cTtabepad.

o) Noa vmoloyicete tn duvaulxyn evép-

YELOL TOV OMWUATOS, OTAV 1 GITOCGTOON

tov amwd To damedo eivar 10m, 8m,
Sm xotr 2m.

6) Na yonoipomolnoete Tnv oEyn ola-

THENONGS TNG UNYOVIXNG EVEQYELAS KO

VO UTOLOYIGETE TNV ARLVNTLXY €VEQ-

YELOL TOU OMWOTOS OTLS LOLeg O€aoelg.

v) Noa mopaotioete 6tovg idLovg GEoveg

eEVEQYELOL — VYOS TN OuVOUL®N, TNV

233

Yy

ALVNTLXY %Ol TH UNXAVLXY €VEQYELO
Tov owwotos. No ovyxpivete To eu-
6004 mov eu@aviCovtolr 0To OLAYQOU-
ud ococ.

Yyog -
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N
v

Ewova 2.2.18

2h

2.2.5 Xvvinontixés (N dwatnonrTixég)
ovvauelg

Mo pixen elaoctixyn ogoaiga ognvetar omd tn Béom A,
OTNV OTOL0 %Ol EMLOTREPEL, OOV TEWTH GUYXQOVOTEL €LOO-
Twd pue 1o damedo oty Oéon A (Ew. 2.2.18). Avtd onuoivel
OTL 1 uMyavixn eVEQYELO TOU CWOWOTOS TOQEWELVE oT00e-
oM, N OLo@opeTIkd OTL M 0pAoN TOov 64povVg dev emmEénoe
TNV UNYovixy Ttov evépyeto. Me diho Loy To €0yo TOV
6dpovc B otnv #heroty Stadpouny A —> A — A eivar pundév.

IModynoatt, »xatd v xdBodo TS oc@AigOS TO £QYO TOV
6apovc eivar W; = Bh. Katd tqv dvodo, emeldn n #oatev-
Bvvon Tng uetatomiong oyxynuotiler yovia 180° pe tnv xo-
1ev0vvon tov 6dpovg (ovv180°= -1) Oo oyxver W, = —Bh.

‘EtoL 1o €pyo tou 64Q0ovUg yLo TNV %AeELoTN OLodooun
A—>A—> A civou

WO)N:W1+W2=Bh—Bh=0

Tig dvvapels avtég, 0mwg 10 640G, TOV TO £€QYO TOVG
XOTA UNROG ULOG %AELGTHC OLOdQOUNG elval undév xot
XOTA GUVETELO GUVTNEOUVV (dLaTNEOVV) TNV EVEQYELA TOV OU-
OTNUOTOS GTO 0ONOi0 dQOVYV, TLS OVORALOVUE GUVENENTLXES 1)
dratnonTizés dvvaperg. Extog amd 10 6400G, OoUVTNENTLXES
OVVANELS €ivol oL 60QUTIXES OUVAMELS, OL NAEXTOLXES OULVA-
UELS %OL OL OUVAUELS A0 TUQAUOQPWUEVO EAATNQLO.

Fevirevoviog Umogovue vo LITOOGTNELEOVUE TTWG:

H pyypoavizin evépyeid evog oOMATOS 1] €VOS GUOTIHOTOG
draTnoeitatl 6tav ov duvapelg mwov dgovv ¢’ auTld eivon OAeg
ouvVTNENTLXEGS.

I Me moon apyuxf ToydTnTo v, TEETEL Vo QiEovpe

1OTAXOQUPO TEOC TO %ATW ULO TEAELWS €AOLOTLXY
UTALO, MOTE AVATNOMVTAS GTO OAMEDO VO QTACEL
oe OLAGoL0 VYog omd avtd mov 0Qyxd 6ploro-
viov; OewQEOVUE TLG OVILOTACGELS TOU OEQO OUEAN-
TEEC %OL TNV %EOVOY UE TO OATEDO EAOGTLXN.

Amavinen

EgaouoCovpe v 0oy dratihenong g punyavi-
®NG evépyeLag otig Béoelg (A) »or (A). Zn 0éom A

., ., 1 5
N opaipa €xeL xvnTxy evépyela — MUy %ol duva-

2

uwxn evépyera mgh, eved otn Béom A 1 xLvnTLRN
evépyeLa eivor unodév xotr m duvoplxn mg2h.
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, 1 2
Anhadmn: E(A)=Em1)o+mgh now  E,=mg 2h.

, L)
Etou ExEp) M Eml)o +mgh=mg2h
HOL TEMRA U% =2gh M v, =4/2gh

‘Evog oxiép xateboiver tnv mioto €vOg YLOVOOQOULXKOV
%EVTEOU. AV 1 vypopeToLxy dLagopd uetaly tou onueiov A
mov Eextva xotr touv onueiov I' mwov wotalnyer eivar 100m
®oL 0 oxléQ palli pe ta yrovomédiha €xer pato 80kg, va
vwoloyicete TOo €0Yy0 TOV BAEOVGC.

_A
h
Andvinen
Emewdn m zatevBuvon tov 6400V eV OUUTLTTEL PE TNV
®aTeEVOVYVON TNG UETATOMLONG, TO OVOUAVOUUE OTLS GUVLOTO-

oeg tov By, By. H ovviotwoa By oev mopadyer €pyo. Koatd
ovvémela to €pyo 6dpovg B Oa eival:

Wg = Wy, = Bowvbx (1)

‘Onwg @aivetolL oTtnv €wxova, oL ywvieg @ xot 0 eivol
iogeg, OLOTL €yovv TG TAevEég TOovg TOQAAANhes. Amo ToV
0QLOUO TOVU GUVNUITOVOU TTQOXRVITTEL OTL:

ouve :% n xowd =h

Av v Tiun mouv GoNxauE Yo THV TOQEACTOON XoUvl
TNV AVTLXOTACTNOOVUE 0TN oyxéon (1) mpoxvmtel:

W=Bouvo x=Bh

%ol pe ovtrotdotoon: Wg=mgh 1 Wg= 80.000Joule.

235
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Av o oxlép oxolovBovoe pio dAAn dradooun oe mioto pe
OLaoEeTLXY %ALoN, aAAG 1 VYOUETELRY OLAQOQA MTOV TTAAL
h=100m, ndéco Ba NtOov 10 £0Y0 TOV 6AQEOVS GTNV TEQITTW-
on avTy;

Av gpyaocBovue opolwg OMTWS TOQATAVW TEORVITTEL OTL
10 Wy eivar mdhe Wy=Bh = 80.000Joule.

Mmogovue Aotmdv vo cuuTeEQEVOUNE, OTL TO €0Y0 TOU BA-
povg (mou eivar ovvinenTxn OvUvaun ) dev eEoptdtol Omd
™) dLodpoun mov xAver o oxléQ, OALd udvo amd TNV vVYo-
UETOLXY OLOPOQEd TNG 0QEYXNS ®oL TS Tehrng Béomg. Tevi-
%®EVOVTAG WITOQOVUE VO VTOoTNEIEOLUE OTL

To égyo TtV ovvTnENTIX®OV dVVvauewv Oev e5agtdral amo
TV TEOYLE arAd uovo amo TNV agyixi] xat tnv TeAxl) Oéon
TOV 0OUaATOS.

2.2.6 H woyvg

2115 7noBnuepLvég Uog OQOOTNELOTNTES YONOLUOTOLOVUE
OLAPOQES WUOQPES EVEQYELOS OTWG, NAEXTOLXY, YMULXKY, %.O.
lNo moedderypna XENOLULOTOLOVUE NAERTOLXY EVEQYELD YLOL VO
0écovue o€ xivnom tov aépa UEow €VOS OVEULOTNQEM, YLO VO
OVTANOOUUE VEQD, YLO VO OVUPDOOVUE OCWUATO WUE E£VAV
OVELRVOTNQO, %.0.. XQNOLWOTOLOVUE ETMIONG TV YXNULKY €VEQ-
YELO TV %OVOIU®V YyLo vo %xwvnBouvv Tto oauvtoxivnTta, TO
0EQOTAAVO X%.T.A.

Avo avtoxivnto pe ion ovvohxn pudla m (0dnyog xal
oymua) Eexwvovv amd tn 6dom evog oporov Adpou yio va
@0dcovv otnv zopuven tov (Ewx. 2.2.19). 'Otav 0o @Odcovv
exel Ba €xovv OmORTNOEL TNV (OL0 TOGOTNTO OUVAULXUNG
evépyelog mgH xou €otw OTL oL uvnTNEES TOLS Ba €xouv
%nAavelL Lo0mooo €pyo. ‘Oumg o %LvNTNEOS TOU OUTOXLVITOU
mov o @Odoer mpwTo GTNV ®opLEN Bo €xelL xdAvel TO (OL0
€0Y0 o0& WxEOTEQO YXEOVO.

To yeyovog 0vTO 0TV ETLOTNUOVLXI] 0QOAOYiO Om0odide-

y—
e VNN
—_—

Ewova 2.2.19
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TOL WE TN PEAON “O %LVNTNEOS €YeL UEYAAUTEQEN LOYV”, EVQ
otnv xoBopwhovuévn yhwooo Aéue OTL “TO OVTOXRIVNTO E€)EL
weyain umyovn”.

H woyig evég #ivnTioo %Ol YEVIXOTEQX ONOLOGINTOTE
unyxevig eivar To mNAizo Tov £0YOV WOV WHQAYEL, TQOG
TO YQOVIXO OLAGTNUO G6TO O0NMOi0 CUTO WOQAYETHL, ONAwdN
N Loyvs ex@edafer Tov gulnuo pe tov omoio mogdyer £pyo
0 zLVNTNECG.

H wox0g ovubohriCetar pe to yoduua P oamd tnv ayyiixn
LéEN Power. Av uio umyovn mapdyer épyo W oe ypovo t,
t0te M woxvg P OBa eival:

P= (2.2.12)

"
t
H povada pétonong tng toyvog oto AtevOvég Zvotnuo po-
vadwv (S.I.) eivor Tto

Joule

S
ITolAéc @opéc otV TEAEN YOENOLULOTOLOVVTAL OL WOVOOES
IkW = 103 W xar o immoc (HP) yio tov omoio toyvet:
1HP = 745,7Watt.

EmmAéov, ouyxvd xENOLLOTOLOVVTOL %Ol OXOUT UEYOAUTE-
0eC UOVAdEC Omwe eivar to IMW (1IMW = 10°W).

Av BuunBovue OTL oL UNYAVEC UETATQETOVV L0 LOQ®T
EVEQYELOGC O€ %ATOLO OAMY TT.X. OO YNULXKY] TOV %XOVGLU®V
0€ %LVNTLXI] O0TO OVTOXiVNTO, TOTE UTOQOUVUE VO TTOVUE OTL 1
LoXVg eivor o QuOMOG WE TOV OTOLO WULO. HOQ@Y EVEQYELOG
UETATOEMETAL GE RATOLOL GAAN.

Ac Bewpnoovpe éva cwpo TOv ®LveiTtal ue otafeQn TOKV-
tta v (Ew. 2.2.20), oe opiLovtio emimedo. Emerdn n toyv-
tto elvolr otobeprn, €metal OTL 1) GUVIGTOWEVY TV OULVA-
LEWY OV OOXOVVTOL O0TO owua eivar undév, dnradn F=T.

Av egapudoovpe T oxéon (2.2.12) yio to €pyo duvaung
F, éyovpue:

1Watt = 1

w
P:—:
t

X

F x
t t

%Ol ETELON VL =

TEOXVITTEL TEALLRA

P = Fu (2.2.13)

2T0V TOQAXATW TIVOXO @OIVOVTOL UWEQLXRES TLUES LOYVOGC.

Ioyvg mov exmépmetar and tov ‘Hiwo | 3,9-102°W
Ioyvg ulag xatoryidag 2-1013W
Ioyvc oepuwBovuevov Boeing 747 2-108W
Ioyvc @ovyaviépoag 1-10°W
Méyiotn Loyic adinty 2:10°W
Ioyvg mhextorov hopmtioo 1-102W
IoyVg ayoLouéhiooog Tov TETAEL 10-10W

Agactnototnta

Avo pabnrtéc A, B, ap-
¥lCovv va avebaivouv TiLg
O%ALES TOV OYOLELOV UE-
tabaivovtag oty atbovaa
TS TAENS TOVC 1 OTola
6otoxetal otov 3° dpo-
@0, mTov 6QLOXETOL OF
vypog 12m amd T0 €d0-
@oc. O pabning A éxel
uata 70kg nor @Odavel
otov 3° 0po@o e 2min.
O pafntie B éxer pata
85kg naL @Odver oto
0po@o o€ 2min emiong.
o) IToirog amd tovg pa-

Ontég éxave peyalv-

TEQO £QY0;

6) Ilotoc amd Tovg po-

Ontég avémTuEe peya-

MiTeEN LoYD;

Ewova 2.2.20
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2.2.7 H dwatiionon tng unyovixng
evégyerog otnv ooLiovria GoAn

And éva onpelo O, mov 6pioxetalr oe Vyog H amd to
damedo, extoEevetal éva 6Aqua wdlog m pe 0pLLovTLo TOYV-
mrta v, (Ew. 2.2.21). Agxdpaote mog M povadixn duvvaun
OV TOV ooxrelTal glvol To 6dpog Ttov B. ‘'Onwg eival yvwotd
omo tnv mapdypoo 1.3.8, to cdpo Bo diaypdyper pia
TO.0060ALRY] TQEOYLA.

n
E

<

VA
Ewoéva 2.2.21
Znmtolpue TNV TIUN TNG TOXVTNTOG V, WE TNV OTOiLG TO
oopo @Tavel oto ddmedo. I'vwpilovue mwg oe »abe onueio
TNG TEOYLAGS %Ol ROTA GUVETELO xal 0To (A) M TOXVTNTO TOV

OWUOTOS GVOAVETOL OF OCUVLOTMOOES VU %O V.. Emeldn ot
OVVLOTWOES aVTES elval xndbeteg uetaky tovg Oo woyveL:

2 2
VA = 4/Vx(a) + Uy(a) (1

H zivnon otov dEovo x eivor omualy xol otov dfova y
OUOAG emLTOAYVVOUEVY. AQO yLO TG TOYVTNTES VL %OL v,
LOYVOVV OL OYEGELG:

Ux(a) = Vo KOL  Vyp) = gtA :

AvtizaBiotovtag TG TIHES TOV v, v, 6TV (3) maipvovue
yioo TNV ToX0TNTO L,

v = Vg + g th 2)

INao tyv zivnon otov dEova (y) roxver m oxéon:

| 2H
H ngTI A g (3)

‘Etor and tig oyéoeig (2) »ou (3) 6pioxovpe yio Ty Un-
TOVUEVT TAYVTNTO:

Vp = w/v% +2gH (4)
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"Evog dAlog tedOmOg YLo VO UTOAOYIGOVUE TNV TAYVTNTO
TOV OMUOTOS O0TO onueio A eivoalr o €ENG:

Emedn n »nivnon tov odpotog yivetor WOvVo WUE TWV ETi-
600.0M Tov 634Q0OVS TOU, TO OMOLO ELVOL dUVOUYN GUVTNENTLXY,
0o mEémeL M UNYOVLXN TOU €VEQYELO VO OLOTNQELTOL.

SUVETMG YLOL TY WUNYOVLXY] EVEQYELO TOVU OWWUOTOS OTLG
0éoerc O noL A pmogovpe vo YOAWOUUE:

.1 1
Bo) = Eay 1 5mug + mgH = —muj (5)

Amo ) oxéon (5) emAvovrag wg TEOS TV TAYVTNTO V
B6olorovue TeElXA:

Vp = AJU5 + 2¢gH dnhadn v eEiowon (4).

IMpémer vo emonuavovpne, TOS 1 HLATHENGN TNG UNYUVL-
®x1Mg evéQyelog TNV 0QLiovTia 6oAN, eivor pLo TOAY yenoun
nootoen. Me tn 60nberd Tng pmogovpne egvrohdteQm am’ OTL
ne Tig £Elomoelg xivnong, vo avilpetomifovpe meobiquota
unyoavizng, agxei voa unv {nteitor o yeovog =ivneng.

A

2.2.8 H T0o16M zor q punyoavizn evépyeia

IToAléc @OpEC YLo vo OTAOUCTEVGOVUE TN WEAETN WLOG
xivnong Beweovpe TtV TEL6M %AL TNV OVTLGTOON TOU 0€Q0
WS OUEANTEES OUVAUELS. AUTO €LvOLl ULOL LOOVIXY] XOTAGTOOM
mov otnv mEAEN dev pmopel vo ovubei. Kdtw ouwg amd
OVTEG TLSC OUVONXES, N UNYOVLXY EVEQYELD TOVL O@OALOLOLOV
tov exxpepovs (Ew. 2.2.22), mapauéver otabepn »ar M %i-
vnon tov emavoioubavetor ocvvexwg M tota. ITora Bo eivor
ouwg M %ivnon mov Bo %AVEL TO OQPOLEIOLO TOV EXXREEUOVS
otav o@elel eheBepo 0TO ONUELO 2 AT ATO TQOUYUOTIXES
ovvOnreg; Anhadn otav n avtictacn Tou oépa Oev eivol
oueintéa;

Ewova 2.2.22
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Amd v eumerpio pog yvmpitovue, mtwg To opolpidlo Ba
nAVEL pLa woAlvogoutxy xivnon yvow amd to onueio O.
KdBe @opd Qo avuvypovetar Alyotepo xol tedxd Qo Lcoppo-
TNOEL 0TO onuelo mov 0Qywd toogpomovoe (O). Avtd on-
HOLVEL OTL TO OGQALELOLO YAVEL GUVEXWMG WNYOVLXN E€VEQYELQ,
uéyor tov tTEMxov punodeviopov tng. I tov (dto royo, av
0éoovue oe xivnom €va oviixelpevo mAvw oe uic opLLovtio
EMLPAVELD, OVTO AOY®W TNG TELBNG, META amd Aiyo Bo otopo-
Toel. Anhadn n unyoviry tou evépyelo otodiaxd Bo yivel
undév. To yeyovdg, 4TL 0TIS TEOYUOTIXES ouvONreg %ivnong,
N UNYXOVIXT EVEQYELO OEV OLOTNQELTAL, ELVAL ATOTELEOUO TWV
TOL6WV %Ol TOV AVTLOTAGE®WY, dNAad dvvduewv mou eivol
ovtifetegs tng xivnong.

Ou dvvéapelg avtég ovopdfoviar pun cvvenenTizés, emeLdn
0TOV Ae®OVVTUL 68 %ATOLO COUO £AATTOVOVUY (88 GuvVINEOVYV)
TN UNYLAVIX] TOV EVEQYELO.

To €pyo TV PN oUVTNENTIX®OV OUVARE®V &XQQEALEL TNV
TOCOTNTO TNG UNYXOVIXNG EVEQYELOS TOU WUETOTQETETUL OF
Oepudtnta. ‘Etor »dbe @opd, mov AOyw TELOWV 1 unyovixm
eVEQYELO EVOS omUOTOS ehottdvetar Bo €xovue avEnom g
Oepuoxpaciog tov.

IModypat, ag Bewonoovue éva avioxivnto pafog m = 1.000kg,
oV %Lveltal otnv €0vixn 060 pe toyxvtnta v = 30m/s. To
0VTOXIVNTO AOYW TNG TAXVTNTOAS TOV €YEL XRLVNTLRY EVEQYELO

K= %mvz = 45.000Joule.

Av 0 0dNYOG, @EeVAQOvVTAS, TO axLvnTomoLnoel, Bo mopoyOel
LOyw toLbwv Bepuotnto ton we 45.000Joule, mov Oa Bepud-
VEL TOUG TEOYOUS TOVU OGUTOXLVITOV, TO OQOUO %OL TOV a€QO.

210 onuelo OVTO, TEETEL VO EMLONUAVOULUE OTL:

Evo n unyovixny evéoyeia €vos OOUATOS 1) €VOS OUOTNUOL-
TOG OWUATWY O& OLATNOEITAL, OTAV COXOUVVTAL O OQUTO Un
oUVTNENTIXES Ovvauels (TOL6ES, avTLOTAOELS), 1 0QUN TOU
dtatnoeitat.

[Medypatt, xotd TNV TAAOTIXY) %QOVON TOV CWUGT®Y M,
nor m,, (BEw. 2.2.23), dnuiovpyeitor €vo 6vooWUOT®OWUO Wa.-

m, m;+m,
V, I

Ewéva 2.2.23
Cag (m,+m,), TOV APEOWS WUETO TNV %EOVON EXEL, £0TW TO-
x0TnTo V. Av oL Tax0TNTES TELY TN XQOUVOM NTAV U,
TL UTTOQOUVUE VO JTOVWE YLO TNV OLATNENGYN TNS OQUNS %OL
TNG KLVNTLXNG EVEQYELOS TOV OUOTNUOTOS %ROTA TNV %QOVON;

%oL ,,
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Anhodmn:
mv,-mv, = (m, +m,)V

I[Tapd To YyeYovog, TG %OTA TV OLAEXELO TOV (QPOLVOUEVOU,
OVOTTTUGGOVTAL OVAUESH OTO CUYXQOUOUEVA COUATA OUVA-
WELS WY OULVINONTLXES, 1 OQUYN OLOTNQEELTOL.

Avtifeta 1 unyovixy €vEQYELO TOU OUOTHUATOS O OLOTY-

1 1 2

poeltal, a@ov €va WEPog TNng uetatoémetol oe Bepudtnto Q.
2ty mepimtwon 6€6oia avty, 0w %ol oe xdBe AalAiyn, dia-
TNEELTOL 1 OMXY €VEQYELO TOVU GUGTNUOTOS. AnAiodmn:

—my Uf + —m, v, :% (m, +m2)V2 + Q.

2 2

Ty eivar M evépyera;

H evépyera eivalr éva amd to TEQLOOOTEQO OVLNTN-

uéva Bépoto oTNV ETOYN WS YLOTL OO
v oflomoinon tng eEoptdtar m 6Lo-
UWNYXAVLXY %OL 1] OLXOVOULXTY OVOTTUEY
®a0e ywoeoc.

Tu eivor dpwg M evépyelLa;

Eivar pdilov 6voxolo vo dwoovue
EVOV O0QLOUO TOU VO TNV TEQLYQAPEL
oaxplbwg. H mpoomdbera vo opLotel 1
EVEQYELO EEXLVAEL OLTTO TNV AVAYXY] TOV
UNYOVIXMOV OTO TEMTO YEOVie TS 6L0-
UNYXAVIZNG ETOVAGTOONS VO GUYRQLVOUV

. R

™V amodoTirdTNTA TOV VEQOUVA®MV, TOV OTUOUNYO-

VOV, TOV MAEXTOLXOV %LVNTNOWOY X%.T.A.

SOUQWVo UE TLS EWUTTELQIES TOVS 1] OITOSOTLROTNTO
ULOG UNYOVNG NTOV TOGO WEYOAVTEQN, OGO WEYAAUTEQO
NTOV TO YLVOUEVO TOVU 6dAQEOVS €VOS COUATOS €L TNV
0TO0TOCY TOV WITOQOVOE VO UETAPEQEL, 1] VO OAVUYP®-
oel M unyxovy to copo (épyo W). ‘Etor dgioav tnv

EVEQYELOL OOV TNV LXAVOTNTA TOQAYWYNS
Lo, TOV O 0QLOWOS OVTOG XONOLUOTOLEL-
Tol TOAMEG QOQES OaXOUN XROL GNUEQO
oe @aivetol va gival txavomotnTirnog. Ot
TEOOMAOELES VO 0QLOTEL 1) EVEQYELQ OV-
VEYLOTNROV WE OTOTEALEGUO VO ITTEOXV-
PYouv OLdgopol axoun ogiopoi. ITapa-
delynatog x4aoem e€vépyela €ival M QUOL-
%1 OVTOTNTO TOV UIToQEl Vo alhdlel amd
Lo LoE®Y o€ wia. GAAY M evépyela elvar
TO aiTLo WOV TEOXRAAEL TNV %ivnaon Olwv
TOV TEOYWATWOV, OTWS VITOCGTNOLEE O
Maxwell.

[Tdviwg xavévag amd TOUg WEXQL

€oyov. ITapo-
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ONUEQO 0QLOMOVGS O€ diVEL OTAVTNGY OTO
eodTNUa TL elval 1 evépyera. Ileproodte-
00 YXONOLUO, OO £€VO OQLOWO TTOV WITOQEL
VO, TEOXAAEGEL GUYYVON 1) %Ol VO €LV
eMAMLTTNG, €LVOL VO XOTOVONOOUUE TO YE-
YOVOS OTL UWTOQOVUE VO QN OLUOTTOL|GOV-
e TNV EVVOLOL TNG EVEQYELOG, XWELS VO
elval 7oL amaQaiTnTo vo TNV 0QILOVUE.
Méoo amd 1) uehétn xair T ovininon
fepdatwv, OTWG ®OVOLUO, WOQPES EVEQ-
YeLOG, WETATEOTES ®TA. Oa eEoretmBovpe
we TNV €vvoLa TNG evépyeLog ot Oa
odnynbovue Oho »oL coe G6aBvtepn xo-
tavonon te. ‘Eva amld mopdderypa mov
0o doveloTovue amd TNV vaONUEQLYN NOG
CwnN Wwoel va evioyVOEL OVTH TNV ATOY).

ITpdyuatt evadd Ohot pag yvwpilovue
TO TEQLEXOUEVO XKOL TN CNUOAGLO EVVOLWV,
OmWG .. dLXOLOGUVY, OYAmY, EVYEVELO
%.T.h. 0€V €lval €0VXOMO VO GUUQWVNGOV-
UWe O€ €vOV 0QLOUO OTOdERTO 0O OLOUG
wog. ‘Etou zav otnv mepimtwon g
EVEQYELOG, O QPALVETOL VO VITAQYEL £VOG
00Lon0Gg TG %0Bolixd amwodexTos, alAA
maEola ouTtd M €vvold TNG WITOQEL Vo
vivetar xatoavontn. Opwg eve dev
UWITOQOVUE VO CUULPWOVNOGOUUE GE KATOLOV
0QLOUO YLOL TNV EVEQYELO EXEIVO TTOV YIVETOL
0md OhOVC OTOOEXTO €lVaL TO YEYOVOS
OTL 1 EVEQYELO OLOTNQELTAL EVE WITOQEL
vo. alAafelr poo@éc.

Merotponéc
gvépyElug
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Exelvo mov umopel vo vmootnouytel eivor 0Tl %dbe
0QLOUOG OV O€V EEXLVAEL A0 TNV LOLOTNTA TNG EVEQ-
velog va diatneeital eivar AoBepévog. Ze evioyuom
00wV UEXQL TWEO £€YOVWUE VTOCTNELEEL OVAEPEQOUUE
ta Aoyla tov Feynman omd to 616Aio tov “Lectures
on Physics” — (Vol I) mov ypdgpetl:

“Ymaoyer éva yeyovog 1 av Oélete €vag vouog mwov
OLETTEL OAO TA QUOLXD QALVOUEVA TO OTTOLO ELVOL YV®O-
OTd UEYOL onueoa. Aev vwapxel xaula yvwotny eEaige-
on 6’ auTOV TOV VOUO xalL €lvol axQL6ns 000 YVwQIi-
Covue uéyot twpoa. O vouos avtog ovoudletar drati-
Q101 THG EVEQYELAS %Ol OVAPEQEL OTL VTAQXEL WULCL
0QLOUEVY) TOGOTNTA, TNV OMOLA XAAOVUE EVEQYELO %Ol
1N omola SLaTNEE(TAL OTLS TOAUTAOXES QAAayES mov
yivovtalr otn @uon. Avty (n dtatnonon) eivat uta woiv
apnoNuUEVN LO€a, e€meLdN elvar puta pabnuatixy aoxn.
Svupova |4’ ovty vITaoxEL uie uodnuatizy moaoTnTa
Tov O UETAGAAAETAL, OTAV XATL GUUGALVEL. Agv €lval
N TEQLYQAPN EVOS UNYOAVILOUOU 1 XATL TO OUYKEXQLUE-
vo. Eivat emovéaio va avriingplovue otr oty Pvoxij
ofjuega otv éyovue yvaon tov TL givar eviégyeia. H
EVEQYELA ELVAL XATL TO APNONUEVO, ETELON O UOS AEEL
TO UNYOVIOUO, N TLS OQLTIEG YL TOUS OLAPOQOVS TU-
TOVG IOV AVTLOTOLYOUV OTLG OLOQOQETIXES UOQPES TLG
OmOleS Umopel vo mapeL.”

To £0yo o& oyéem pe Tnv zovgdon.

To épyo piog dvvoung 6tTov OVTY
0€ WETOXLVEL TO OMNUELO EQPAQUOYNS
g eilvar toco pe undév. lNa moed-
deryna, o 0Bintng g dpong 6apwv,
ZQOTMOVTOS UE TO YEQLO TOV TO GAEN
B o0& otabepd UVyog, aoxel duvaun
F=B mov 6puws to €0yo tNng elvor unoEv.
Avtd onpoaivel Twg xouio TocoTNTO
EVEQYELOG OE UETAPEQETAL OTO TOV
afint ota 6dpn. [Mog ouwg pmo-
QOVUE VO OLKROLOAOYNOOVUE TO YEYO-
vog, O0TL 0 aBAntng, mapdho mov dev
domava evépyela, viwber €viovo To
atoOnpo g »ovpaong, H amdvinon
OV EQUMVEVEL TNV ROTWON TOU
a0AinTt olAd xoL TMV OVAYRN TOU
YLO. EVEQYELO. TNV OTOLO TALQVEL OTTO
TS TOOQEG, elval M €ENG:

‘Otav ou poveg tov abintn &ivol
OLeyeQUEVOL, T.X. TEVTWUEVOL, OV-
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waLECovy 1O oLpo@oEa oyyelo %ol €T0L TEOXAAOVYV
ELATTWON OTN Q0N TOVU aipNdTtos. AUTO £€XEL MG OITO-
TéEAEOUO TO YNMULXA TEOLOVTO TNG dQOGTNELOTNTAS TWV
UVOV TT.Y. YOLARTIXO OEV, VO GUOOWQEEVOVTOL KOl VO
UMV OTOUOREVVOVTAL OO TNV Q0N TOV GLUATOS YONYO-
o0. AuTtH OxQLBMS 1 CVOCDEEVGT TV YXNULXOV TEOL0-
VIOV TNG dQAGTNOELOTNTOS TV UWUMV, OLEYELQEL TO VEV-
oa va dwoovv TtV aichnom g xovpaong. Anladn To
oiofnua TN xovEaoNg elval €vo EUUECO ATOTELEGUO
TNG €VeEQEYOmMOiNong twv wvwv. EEdAhov m ovveyxng
ovayYRN YMULXNG eVEQYELOS (1) OOl EVEQYELDL TTOOEQYE-
TOL OO TLG TEOPEG TOV XOTOVOAMVOUUE ) OTOV %QO-
Tadpue VYoUEVo arrd axivnto €vo cOUO, TEOXVITTEL
omd TO UNYOVIoUO TNG Mvixng dpaoctnordotnToag. Ot
UVI%ES (VEC ®OTA TN OLEYEQPGI TOVS QLITOQEQEO@OVV YMUL-
%1 evépyero. Xe xafe OLeyEQUEVO UV VITAQEYOVV WVIXEG
iveg oe OL€yepon aldd xal oe yahdoworn, evw xdbe iva
meQVAEL OLadOYLXA OO TNV ROTACTOON TNG OLEYEQ-
ONG OTNV %OATACTOCYN THS YOAAQWONG.

Katd 1tn yxoldpwon xabe (vo omodider miow tnv
EVEQYELO TTOV aIT0PEOPNcE OTav OLeyépOnxe, Oyl €E’
oLOXANQOV PE TN WOQPN TNG YXNULXNG EVEQYELOS OALD
%ol pe T puop®n tng Oepudtnroc. Anhodn ot diegyo-
olec TOV GUWBOLVOVY OTLC [VEC TWV UVMOV %XOTA TV OLE-
YEQON OEV OVTILOTQEPOVTIAL XOTA TN YOAGQWON.

‘Etol Aoumov yio vo TOQOUEVEL O WUG TEVIWWUEVOG
TEETEL VO OTTOQEOPA GUVEYMS XNULKT EVEQYELO 1 OTOLO
TOOEQYETAUL OO TLS TQOEEG.
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‘Otav emdpobue oe vArd oALdTovTag T WOE®N M TH
0é0m TOVC COXOVUE OUVAUELS %OL YONOLUOTOLOVUE EVEQYELCL.
To vywvopevo tng otobepng dvvVOUNg, TOV WETOTOTILEL TO
onuelo e@AQUOYNG TNS %aTd TN OdLevBuvon Tng, emi TN UETO-
TOmLoN, TO ovopdLovue €0yo xoL eguaviletol oe ndbe peto-
POQG 1 UETOTQOMY EVEQYELOC.

W = Fx.

H povada pétpnong oto Awebvég Zvotnua eivor 1INm=1Joule.
To épyo eivor To povouetpo Quokd péyebog mov exppdlel tnv
EVEQYELO TTOV UETOPEQETAL GO €VA OMWUO Og €vo dALo 1) 7OV
UETATEEMETAL OO (L0 OO OE ULo AN,

STy meplmtwon mov 1 dVvoun oxnuatiter yovio 0 pe T
UeTATOMION TO €QY0 divetalr amd TN oxéon W=FouvO x.

‘Otav éva oopo patog m ognvetar va xivndel ®atoroQv-
o ue TNV emidpaon Ttov 64povg TOov, Aéue OTL ovubaivel
UETATQOTMY TOU £QYOU TNG dUVOUNG TOV BAQOVS GE %LVITLXY
evépyera. To ocvumégaopa avtd UITOQOVUE VO TO YEVIREVOOV-
ue oe omoiradNmote meplmtwon ‘Otav ¢’ €va cwpo dovv
molAEG duvapelg, TOTE M %LVNTLXY TOV €VEQYELD UETOABAALE-
Tal ovu@mvo pe to Bewonua:

“H petoboln TG %LVNTILRNG EVEQYELOS €VOC COUATOC ELVOL
ton ue to oAyeboirnd dbpoiopua TV €Q0YWV TV OUVARE®V
OV HQOVV TAVW TOV 1) LGOdVVOWUO €lval (0N We TO €QYO0 TNG
ovvioTapévng dvvaung”, AK=ZW_.

H dvvapixn 6ooutizn evégysia 1 amhd duVAULXTY EVEQYELQ
EVOC OMUOTOS AEUE OTL €ivol omoTéheoua tng arllnlemidpo-
ong tov ue TN I'm %or ovuboriletar ue U. ‘Otav éva copa
uatog m 6pioxetar oe Vyog h m duvaulxn tov evépyera
elval:

U = mgh

H pnyovizn evégyera evdg oopotog ouvuboriletor pe E
%ol eival 1o dbpoitopo tng xwvnTixng evépyetog K xzar tng
dvvapuwxng U mov éxer to cwpo oe omoiradnmote 0éon ng
%®lvnong tov.

E=K+U.

H unyovien evépyelo ovoTHUOTOS COUAT®OV OLOTNQELTOL
0€ €%ELVEC TLC MEQLATWOELS OOV OeV VIAQYOUV TELBES %ot
OVTLOTAOELS. XuvenEnTixéc 1 dratnontinés dvvdperg ovoud-
Covtal oL OUVAUELS EXELVEC TOV TO €QY0 TOVG %ATA WUNROG
ULog %®AELOTNS OLOdQOUNG eivol undév. ZvvEmeLo avTOU elvol
va dLaTNEOUVV TNV EVEQYELD TOV OUOTHUOTOS GTO OTOLO0 dQOUV
otafepn. Tétoieg Ovuvdauelg eivar To 6000G, OL MAEXTOLRES
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OUVAUELS AVAUECO O MNAEXTOLKRO QOQTLC, OL QUVAWUELS OTo
TOQOUOQPOUEVA EMATNQOLO %Ol OL BOQUTLXES OUVAWUELG
ovdapeoa oe pateg. Ov ovvinenTizég OULVAWUELS €YOUV TNV
1OLOTNTA TO £€QYO0 TOUG VO UMV €EOQTATAL amTd TNV TEOXLA
TOU OOWOTOS aAlld wovo omd TNV aeyxn xat teilwxn 0€om.
Mn ovvtnentixés ovoudlovtoL oL dUVANRELS OL OTOleES, OTAV
oonovvToL o' €vo coua eloTTOVOUV (OEV OUVINEOUV) TN
UNYOVLXY] TOU EVEQYELO.

H woyvg elvalr povouetpo puéyefog xat ex@oalel 1o puhud
Ue TOV 0molo %ABe OUOREVLY YOMNOLUOTOLEL EVEQYEL, OLVETOL
o6e omd TN oyéon:

P = W/t

H povdda pétonong tng toyvog oto Atebvég Zvotnuo eival
to 1Joule/s = 1Watt.



