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Ewova: Ot Swdikaoieg mouv ovpPaivouv katd Tn SlapKeld pLog
Katoy(idag TpokaAoVV HEYAAES Sla@OPES MAEKTPLKOU  SUVOLKOU
QAVAPECSK OTA OUVVEQX Kol oTo €8a@oG. To amoTéAeoua QuTHS TNG
SLPopag ival [ NAEKTPLKN EKPOPTLOT) TIOV T AEUE KKEPAUVO», OTIWG
OTNV ELKOVAL.

HAgkTpiko Avvapuko




HAektpiko Avvauiko

o Elcaywyn
O ZTN UEAETN TOV NAEKTPLOUOU WG TWPA, TOV OXETICAUE UE
™V £vvola NG NAEKTPLIKNG SUvaunc
o Twpa, Bt CLOYETICOVUE TA NAEKTPLKA (PALVOUEVA UE TNV
EVVOLU TNG EVEPYELAC

0 Oa oploovE TNV £VVOLX TOU NAEKTPLKOU SUVAIKOU KoL
TNG NAEKTPLKTC SUVAUKN G EVEPYELUG

0 To NAeKTPLKO SUVAIKO EXEL LEYAAT EQAPUOYT) OTN AELTOVPYIX
TWV NAEKTPLKWV KUKAWUATWY KOL CUOKEVLWV
0 Qo TEPLYPAYPOULE PALVOUEVA PE LEYARAVTEPT EVKOALO Tt
OTL HE xpnion medlwv Kol SUVAUEWV
0 Omw¢ meptypdPape o EVKOAN TO PALVOUEVA TNG MM YAVIKNG
LLE EVEPYELAKA BEWPT AT OE OYECT UE TNV TIEPLYPAPT] LECW
SUVAUEWV KAL EELOWOEWV KIVIUOTLIKTG




HAektplko Avvoapiko

0 HAekTpiko Avvauiko

R
0 'Eotw £&va @optio g TomoBeteital o€ NAEKTPLKO Tedio E

0 'EoTw TO (POPTLO KAL TO TESIO WG Eva oUoTHUX
o AVvvaun F, = qE aokeltal oto @opTio

o H dvvaun oeidetatl oto medio
o To @opTio kveltal Adyw NG NAEKTPIKNG SUVAUNG

o H dvvaun elval cuvTnpnTikn) ko E6WTEPLKY SUVAUN TOV
OUVOTNUATOG

0 Apa TO £py0 NG £Vl ECWTEPLKO 6TO cVOTN A

0 Apa TO TIESLO TAPAYEL ECWTEPLKO £PYO GTO GUOTIUX

0 Omw¢ akplBwsn Bapvnta (Baputiko medio) oto cvoTNUA
I'mg-BiBAlov, 6tav to BiAio aprvetal va meoel amtd VYOG




HAektplko Avvoapiko

0 HAekTpiko Avvauiko
o T Pl amepooTd Kpn LETATOTLON dS VOGS OUELAKOV
(POPTLOV 0TO NAEKTPLKO TTESIO...
o To €pyo ™G NAekTPLKN G SVVAUNG Elval
dW;,, = E, - d$ = gE - d§

0 OQuunoBeite: To £PY0 HLAG ECWTEPLIKNG CUVTNPNTIKNG SUVAUNG
o€ £V OVOTN LA LOOVTOL PE TNV APVNTLIKT LETABOAN TNG
SUVALLKTG TOV EVEPYELAG ‘—[ HAektpikn Suvauikn evépyeia! ]

dWint - _dUe

o Apa

dU, = —dW,,, = —qE - d3
o 'a memepaouévn petatomion amo to onueio (A) oto (B) eivar

B

R Aev e€apTdTol amo To
AU, = —q J E -ds «—| povomdri (n qE siva
2 oLVTNPNTIKH SUvaun)!




HAektplko Avvoapiko

0 HAekTpiko Avvauiko
o T pa ovykekpLuévn B€om touv @optiov oto Tedio, To
oVOoTNUA EXEL pLa SuvapLkn evepyela U,, o€ oXEON UE P
O€omn omov £xel Suvauikn evepyela U, = 0 (Stataén
ava@opag)
o ' Tapadertyua, 0tTav To opPTILo PPICKETHL OTO ATIELPO

o Awxtpwvtag ™ U, pe to optio q:

TO OTtO(0 OVOUGALETAL NAEKTPLKO Suvauiko V




HAektplko Avvoapiko

0 HAekTpiko Avvauiko
o H diapopa Svvapuikov petafd Svo onueiwv (A) kat (B)
opileTal wG: 1 LETAPBOAN) 6TV NAEKTPLKT] SUVALLLKY]
EVEPYELX TOV OCUOTNUATOG «TTESIO-(PopTio» OTAV Eva (popTio
q petaxiveltal petadv dvo onueiwv (A) kat (B), dia to
(POPTLO AVTO:

AU,
AVyp =V =Vy =

B B
1 S
L[ 7a _jE.dS
q
A

0 To nAekTpikd SUVAULKO LETPA SLUVAULKY) EVEPYELX AVA
nwovasda @optiov: J/C = Volt (V)




HAektplko Avvoapiko

o HAektpiko Avvapiko

B
A
o Agv e€aptatal amd To @opTio g, mapd Lovo amd To NAEKTPLKO
medio!

Apa TO SUVAULKO ATTOTEAEL Eva XAPAKTPLOTIKO TOV TESLOV!

[Tapatnpnote 611 Volt = NTm

‘OTtwG Kol e TN SUVAULKY) EVEPYELX TIOV EXOVUE SEL WG TWPN
(BapuTikn, EAAOTIKN), LOVO SLa@OoPES SUVALKOU €XOUV VO X

[ToAAEG popEg opllovpe epels eva onuelo/pia TtepLoyn/Hia
SLATHEN TOV CUOTIUATOG WG UNOEVIKOV SUVAULKOV




HAektpiko Avvauiko

0 HAgkTpiko Avvauiko
o Ipocoym: n Stapopd Suvapikov Sev eival To (Slo pe
SLPOPd SUVAULKNG EVEPYELAG
o H Sta@opd Suvapikov petadv (A) kot (B) vtapyet
ATTOKAELOTIKA AOYW LA TINYNC QOPTLOV, SNA. EVOC
NAEKTPLKOVU TTESLOV, Kal eEapTATAL ATIO TNV KATAVOUN QUTHS
o ' va vtapyet Staopd SUVAULKNG EVEPYELXG, TIPETIEL VX
UTIAPXEL EVA CUOTN O LE TOVAAXLOTOV dVv0 PEAN (Svo popTia 1
Eva opTio kot eva edio)!
o H Suvapikn evépyela aviikel 0To OVCTNUA KOl AAAALEL LOVOV oV
EVa (OPTLO PETAKIVNOEL o€ oXEOM UE TN SLATOEN AVAPOPAS TOV
OVOTIUOTOG!

O ZKEWPTELTE TO OUOLA LE TO NAEKTPLKO TEDIO...
o To medio vTapxeL AOYw HLaG TINYNGS POopTiov
o HnA. Uvaun eyeipetal o€ GAA0 OPTIO 0TO XWPO TOV TESIOV
o0 Amattovvtal SnAadr) TovAdyLoTOoV Vo opTia yia T Suvaun!




HAektplko Avvoapiko

0 HAekTpiko Avvauiko

0 Ag BewpNOOVE TWPA TNV TEPITITWOT) OTIOV KATIOLX
eEwTePKN SUVaUN PETAKLVEL £va popTio 6To Tedio
0 Ao €va onpeio (A) oe éva (B)
0 Xwpic va aAAGleL TNV KLV TLKT] TOV EVEPYELX
0 AAAGEL OUWG 1) NAEKTPLKT) SLUVA KT eEVEPYELX!

o To €pyo avtg ¢ duvaung Ba eivat (AAE, un amopovw-
LEVO ovoTNUA):

—_

Weyrr = AK + AU, = 0 + AU,
— Wext = qAV,p

AVpp = :

7 = AUe = C[AVA_)B

—




HAektplko Avvoapiko

0 Ala@opa AUVapLKOV
0 AG amAOTIOMOOVUE TA TIPpAYHaTH ©

0 'EoTtw £V OLOYEVEC NAEKTPLKO TtESIO

0 AgumoAoyiocouvpue T AV avdueoa ota
onueia (A), (B), amoéotaong d

o H petatédmion ds amd to (A) oto (B) eivar
TAPAAANAT OTIG SUVAULKES YPAUUES




’ ’ ‘Otav éva BeTikd @optio petakt-
H}\EKT p LKO AUV a u lKO veltar and to (A) oto (B), nnAe-
KTPLKI SUVALLKT EVEPYELX TOV
- (o-TeeS -
o Alx@opa Avvapikov v oS POPTIOTTERIO HHPEE
0 Ag Bewpnoove Twpa Eva @opTio +¢q
oL Kiveltat amo 1o (A) oto (B)

o Tote AU, = qAV,_,5 = —qEd
o BAémouvpe 60tL AU, < 0

0 AuTO onuaivel OTL T SUVALKY) EVEPYELX
TOVU OUOTNUATOS PO(VEL 0TV TO BETIKO
(POPTLO KATEVOVVETHL TTIPOG TNV KATEV-
Buvon TwV SLUVAULKWY YPALUWY

o Apa, av agprjcovpe otn B€on (A) Eva poptio
q > 0, avTto Ba KvnBel TPOG TA «KATW» AOYw NAekTp. SUvaUNG |
0 Apa eTITOYVVETUL =2 ATOKTA KLV TIKN EVEPYELX
0 ‘000 TTpoOYWPA TTPOG TA KATW, | SUVAULKT] EVEPYELA TOV CUCTIUATOG

@opTtio-medio petwvetal e€loov pe TNV adENoM TS KLv. EVEPYELAG!

o Zag ekmAnooel auto; © Tati cupPaivel;




HAektplko Avvoapiko

o Awa@opa Avvapikov

0 Ag Bewpnoovpe, otnv Ol Stataln,
TWPA EVA POPTILO — g TTOV KLVEITAL ATO TO
(B) oto (A) (6¢ yivetal va kivnBet A — B)
o Tote AU, = —qAVg_, 4 = —q(Ed) = —qEd
O ...0iPOV TWPA HETPAUE AVp_, 4 KL OXL AV, g
o BAemovpe ott maAL AU, < 0!

0 AuTO onuaivel OTL T SUVALKY EVEPYELX TOV CUOTIUATOG PBiVEL
EavA OTOV TO APV TIKO (POPTio KATeELOVVETAL TTPOG AVTIOETN
KATELOLVVOT ATIO TNV KATEVOLVOT TWV SLUVAULKWY YPOLULWYV

0 Apa, av anoovpe ot BEon (B) Eva @woptio g < 0, autd Ba
KWWNOEL TPOG T «TTAVW» AOYW NAEKTP. SUVAUNG
0 Apa emITOYVVETUL 2 ATOKTA KIVNTLKN EVEPYELX

0 ‘000 TTpoOYWPQ TTPOG TA TTAVW, | SUVALKT] EVEPYELA TOV CUCTIUATOG
@opTtio-medio petwvetal e€iocov.




To onueto (B) etvatr onueio

HAektpko Avvauiko KamAGTEpou mAsKTpokos

duvapiko amd to onueio (A).

0 Alx@opa AUVapIKoU T ‘ 9
0 Ag YeVIKEVOOVE TWPA YLA [ - \
LETATOTILOT UM TTAPAAANAT] OTLG I T\

SUVOULKEG YPUUUES

E

o 'Eotw O6TLn petatomion S
atmo 1o (A) oto (B) AEN eivat
TAPAAANAT OTIG SUVAULKES
YPOPUES

Ta onueia (B), (C) eitvat onueia
8LoU NAeKTPLKOUV SUVAULKOV.

o Tote ylo ™ petatodmion §
B B B ~=S

AVang =AV; = — j E.-ds=— j Eds cos(6@) = —E cos(6) f ds = —Es cos(0)
~——
A A A d
= —FEd

Apa yia to cVvotnpa edio-@opTtio
AU, = qAV = —qEd




HAektpko Avvapko e e e

XOAUMNAOTEPOU NAEKTPLKOV

duvapiko amd to onueio (A).
0 Alx@opa AUVapIKoU

0 Apa ylo TO cVOTNUX
medlo-@popTio

AU = —qE - § = —qEd

0 Ouwg eldape mpLv OTL

Ta onueia (B), (C) eitvat onueia
8LoU NAeKTPLKOUV SUVAULKOV.

C C
jﬁ-d§=—§-jd§=—§-§=—Ed
A A

o Zuumépaoua: OAa ta onueia mov Pplokovtal o€ emimedo kaOeto
010 TEdi0 £xovv (dlo dSuvauiko (LEOSVVAULKT ETLPAVELX)
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HAektpiko Avvapuiko
o Mapadsrypa:
o Eva mpwtovio apnvetal amo to onueio (A) o€ oLOYEVEG NAEKTP.
medio pétpov 8 x 10* % To mpwtdvio VTTOKELTAL OE

uetatomion pétpouv d = 0.5 m oto onpeio (B) otnv katevbuvon
Tov E. Bpelte v Tax0tnTa Tov mpwTtoviov oty B<om (B).
Oswpriote 6tLq = 1.6 X 1077 Ckaitm, = 1.67 x 107% kg.




HAektplko Avvoapiko
o Napadsrypa - Avon:

o0 Bpeite Vv ToxV T TOA TOL TIPWTOVIOL OTN
0¢om (B). Oswpnote 6TLq = 1.6 X 10719 C
katm, = 1.67 x 10727 kg.

e&qu/lE o Quc,-m\rc\ r\&cS\o A c[o(rao

A

To ec.c—m\_a UV qnc\ovw\.QVO

AQX&\ CToa l__evo w [:e 6 To GVSTW\.q, w Oacia gjucu &QUJ'('EPI\«:. .0y
(:uvtnfvrancm:;.

Abs.M.E : KA + ueA = k@, + U

—
A—B % <

A\(l\—'l} A+~ 5Uen D, = @ =
A —
a—mru;' —_ ® —_ c1PE CQ = @

™y




HAektplko Avvoapiko

0 Ala@opa AUVapLKov

O Oa PeAETCOVUE SLAPOPES SUVAULKOV OE SUO TIEPLTITWOELG

o 1. Auva ko amod onUELNKA POPTIX

0 2. Avvapko amd Katavoun goptiov




HAektplko Avvoapiko

0 HAgkTpiko AUVAUIKO QTTO ONUELXKA POPTILX
o Mmopel kaveig va del&eL OTL:

vyl dvo onuela (A), (B) evtog nAektpikov medlov Tyn¢ popTiov
q TIOV ATIEXOVV ATIOCTAOT Ty, Tg ATIO TNV TINYT) POPTIOU, 1

Staopa duvauikov AV, Sivetal amd t oxeon ©
v\ ¢
\ (o

keq _ keq
'p Ta

AVA—>B — VB - VA —
o0 BAemete O0TL elvat aveEdptnTo ¢ dStadpouns amd to (A) oto (B)
o To mebio eivalr ouvTnpnTIiKoO

o Emiong, e€aptdtal povo amod ta r;
o Ilowa n oxéon yla To nAeKTpIKO Suvaulko o€ eva tuxaio onueio C?




HAektplko Avvoapiko

0 HAekTpilko AUVAUIKO QIO ONUELNKA
14

popTix

o ZuvnBwg Bewpope 60TLV = 0 o€ éva onueio
LOKPLA ATt TV TN QOPTIOV, UE Typpcpia =
o

o To nAektpucd Suvapikd Ve Adyw onpetokov
(pOPTiov O€ AMOOTAOT T ATIO TO POPTIO 4

elval

q
Ve — V/,talcpta =Ve—0=k,—
rc
0 Apa teAKdA yia otolodmote onpeio C
O€ ATOOTAOT I'e ATO TNV TNYT g Bt Exovue

Ve = ke% [ Ap1Buog!! ] \/

o It ToAAEG TINYEG popTiov,

Ot 8vo StakekoppEVoL KUKAOL
ovaTapPLoTOUV TOUEG CQEULP LKWV

E qi ETLPAVELWOV UE (B0 Suvako.
V — ZVL — ke 1t () 28 H
=4 Tj

l




HAektplko Avvoapiko

0 HAekTpIKO AVVAUIKO QTIO OT|UELAKA (POPTLX

o TN éva poptio g, Tov €pxetal oTo eSO MNYNG g1 OF
amdoToon 1y, HEow EEWTEPIKNG SVvauNg epyov W

o To poptio g, epxetat amd MOAV «UakpLa»: Vigkpia = 0

o Emiong, 6tav 10 g, BploKeTal «LaKPLa», 1) NAEKTPLIKN SUVOLKN
EVEPYELA TOV CUOTILATOG TWV POPTIWV Bewpeltal undevikn
o To épyo W petatpémetal oe Suvapkn evepyela U, Tov
OUOTNUATOG TWV (POPTIWV
o AnA. W = AU,, apa n NAEKTPLKN SUVOULKY) EVEPYELX EVOG
(eVYoUGS (OPTIWV Elval P
AUe =W =28V = G2(V — Vighpia) = 1,V




HAektplko Avvoapiko

0 HAekTpiko AUVOUIKO QIO GUELAKA POPTLX

o T éva optio g, oL EpyeTal oto Tedlo PopTiov g; o€ amdoTAON 7715
HEOW €EWTEPLKNG SUVAUNG

U=k, d19>2
12

o AvU > 0, 1o €pyo ™G e€wT. SUVAUNG elval BeTiko

o Ta goptia anwbodvtal, dpa TpémeL va tapaxBel £pyo amod v e5wTepk
SUVAUN YL VO T (PEPEL OE ATIOOTACT 15 7

o Av U < 0, 10 €pyo ™G €EwT. SLVAUNG ElvaLl apvnTIKO

o Ta opTtia EAkovtal, apa TPETEL va TTapayBel apvnTiko £pyo (xpetaletal
SUvaun avtiBetn otnv petatomion (€AEN) TwV QOPTIWV) Yo va T
KPOTI)COVE OE ATIOCTACT 175

o Ta moAAd @opTia,

U=k, ) o
rij

0 ABpoilovpe OAEG TIG TILEG SUVAULKTG EVEPYELXG TIOU OQEIAOVTAL O€ EVa
(evyog popTiwv




HAektplko Avvoapiko
o Mapadsrypo:

o 'Eva @optio g; = 2 uC Bploketal otnv apxn Twv aEOvwy, eV Eva
@optio g, = —6 uC ot B¢on (0, 3) m.
A) Bpeite T0 0LUVOALKO NAEKTPLKO SLUVALKO 0TO onuelo P ue
ouvvteTayuéves (4,0) m.
B) Bpeite 1 petaf oA TG SUVAULIKNG EVEPYELAS TOU CUOTIUATOC TWV
Sdvo @opTiwv, ovv éva Tpito @optio g3 = 3 uC, 6TAV TO TEAELTALO

EPXETAL ATTO TO ATELPO 0TO onelo P.

y Y
(o,%)

T = —6.00 pC

3.00 m

s




HAektpiko Avvapilkd  y-1, 2

Ys

14 4
o lapaderypa - Avon:
o 'Eva @optio q; = 2 uC Bploketal otnv apyn Twv advwy, evw Eva @opTio g, = —6 uC otn
0¢on (0,3) m.
A) Bpeite To 6UVOAIKO NAEKTPLKO Suvapikd oto onueio P pe cuvtetayuéveg (4,0) m.
Y

y
Evea \/P = IZVL O(",L\_s.oo e $—6.00 e
N v




HAektpiko Avvauiko
o Mapaderypa - Avon:

o 'Eva @optio q; = 2 uC Bploketal otnv apyn Twv advwy, evw Eva @opTio g, = —6 uC otn
0¢on (0,3) m.
B) Bpeite ™ petafoAn tng SUVAULKIG EVEPYELXG TOU GUOTILATOS TWV SVO POPTIWYV, CLV EVa
Tpito @opTio g3 = 3 uC, 6TAV TO TEAELTALO EPYETAL ATIO TO ATELPO 6TO onueio P.
Y Y

(—_)apea.'.\_f-. —c eﬁcrh\_u o ‘L $
TRy c(oet}wv, 19,13 T —6.00 uC ~6.00 puC
O&ueo.ak& é\qTq-jh \_néu\xyb?)OOm

’)&\(’Le\\ﬂv\b éUVO‘-\ Kwvi s SMQPX&.\

O<oW o qs gvou G106 o(naeo.
"M, = ©
Acw




’ 7 Qi q;
HAextpuco Avvapikod a1, = 2 be ¢

o Mapadsrypa - Avon:

o 'Eva @optio q; = 2 uC Bploketal otnv apyn Twv advwy, evw Eva @opTio g, = —6 uC otn

0¢on (0,3) m.
B) Bpeite ™ petafoAn tng SUVAULKIG EVEPYELXG TOU GUOTILATOS TWV SVO POPTIWYV, CLV EVa

Tpito @opTio g3 = 3 uC, 6TAV TO TEAELTALO EPYETAL ATIO TO ATELPO 6TO onueio P.
Y

y
/U?x = ke l“;z— T$ —6.00 uC $ ~6.00 uC
12~ v

12 | 3.00 m

v —3@-40-3]' l
&+
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HAektpiko Avvapuiko F- Bx 4; -
o HAektpiko IMedlo amo HAekTpiko Avvapko /&Q )

o Mmopovue va BpoVe To NAEKTPLKO Tted o E amd Todovauiko V;

0 Av Bewpnoovpe pLa pkpn dta@opd Suvapikov dV petadv dvo
ONUEIWV ATIEPOOTA UIKPTG aTtdoTACONG dS, TOTE ds

® ®
dV = —F - d$

O Av 10 NAeKTp. TS0 £XEL LOVO UL CUVIOTWOA (E0TW X, AAAX
LOYVEL KAL Y10 TIG UTTOAOLTIEG CUVIOTWOEG), TOTE
€

Katapa Ey = Ecod)

C.d3 = Edy o) E, = TiLoag Bupilel??




HAektplko Avvoapiko

0 XUVEYNC KATAVOLT) (POPTLOV

O AG YeVIKEVOOUVUE TA ATMOTEAECUATA OGS OE LA CUVEXT] KATAVOUN
OPTILOV

o0 Ymdpyxouvv V0 TPOTOL VTTOAOYLGHOU SUVAULKOU O€ CUVEXT)
KATAVOUT) popTiov:

0 1. Av 1] KXTAVOUT) POPTILOV ELVUL YVWOTI): OEwpPOoVLE TO
duvauiko dV o onpeio P andcstaong r AOy® OTHUELXKOV
@opTtiov dg, To omolo elvat

dq
dV = k,—
r

KOL OAOKAN PWVOUUE, TALPVOVTUC

d
V=jdV=keJTq

InUelo undevikov Suvapikov Bewpeltal Eva onpeilo
AMELPWC LAKPLA ATIO TO POPTLO.




HAektplko Avvoapiko

0 XUVEYNC KATAVOLT) (POPTLOV

O AG YeVIKEVOOUVUE TA ATMOTEAECUATA OGS OE LA CUVEXT] KATAVOUN
OPTILOV

o0 Ymdpyxouvv V0 TPOTOL VTTOAOYLGHOU SUVAULKOU O€ CUVEXT)
KATAVOUT) popTiov:

0 2. AV TO NAEKTPLKO TTESLO ELVAL YVWOTO AT KATTOLX AAAT)
nEB0do (T.x. vopog Gauss): av 1) KATAVOLT) PoPTIov Elval
EMUAPKWDC CUUUETPLKY, EKTIHOVUE TO E pe To vOHOo TOv

Gauss, KoL avTIKafiLotove 6TV
B

AV = — j E-ds
A
Yw va Bpovpe T Sta@opda Suvapikov AV. TéAog,
ETALYOUUE BOALKO OT|UELO UNSEVIKOU SUVAULKOV.




HAEKTPUICO AUVOLKO [ —roger Ve

o Mapaderypa 1:
0 Bpeite To nAekTpiko Suvapiko oto onueio P yla pia pafBdo
UNKOUG ¢ UE OLOLOHOP@N KATovoun BeTikoU popTiov
ava Lovada U1KoUS A Kol GUVOALKO optio Q > 0.
YmoAoyiote To NAeKTPLKO TTESIO )

oTO (Olo onueio.

Hint: amo nAektpikd media

Epzke Q i)

<o)




f) —_ C; = jq @
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HAextpikd Ruvapkd [ A —togtet Vi) @
o Napadetypa 1 - Avon:
o Bpelte To nAekTpikd Suvaulkod oto onpeio Py pla pafdo unkoug ¢ pe
opolopop@EN Katavoun Betiko opTiov ava Hovada UNKoug A Kol
OUVVOALKO popTtio Q > 0.

(o &va anmiposma pixed tpaye papdon T

\_J,uew Jj Aoa Clof‘o;e» o!ci , Vo éwa\_mo' ,,c‘
610 W tho P O wuvou -
dV= ke 90y 91 O




HAextpko Avvauiko d/o\,QOD(Rm) = $oo =
o Mapadsiypa 1 - Avon: g &)

0 YmoAoyloTe To NAeKTPLKO TS0 0TO (1810 OoMpElo.
Y

(\/wPlSovl,& en <c n’AEktenv& nscSto €To

Qm\.&,m ’P éxiu ,—evo X- QUVIGTW S x . kB




HAekTpikd AUvoikd  Vixy)» E=- i:’“ %V}

o Napadsiypa 2 - EEéaoknon © :

0 Ael€te O0TL TO NAEKTPLKO SLUVAULKO 0TO onuelo P ya Tig
TAPAKATW KATAVOUES POPTIOV SIVETAL ATIO TIG OXECELG

Q
V2 t a2 Vp = 2mok, (\/xz + R? — x)
KoL Bpelte To NAeKTPLKO TESIO — TTOV 1O YVWPILLETE ATTO
TIPONYOUVUEVEG SLAAEEELG — LECW AUTWV.

dA = 27r dr




HAektplko Avvoapiko

o0 Aywyol - Auvauiko
0 Ag SoUue av VTTAPYOLV LSLOTNTES AYWYOU OE
NAEKTPOOTATIKN LOOPPOTILOL OL OTIOLES ElvaL
oXETWOUEVEG IE TO SUVAULKO
o 'Eotw 6vo onueia A kot B ¢ emupavelag

o I'a kaBe HOVOTIATL GTNV ETILPAVELX TOV ATIO
T0 A 010 B, TO NAekTpIko eSO lval kaBeTo o

HETATOTILIOT dS
o Ap«x

B
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A
o Yvumépaoua: n £TPAVELA OTIOLOUST)TIOTE (POPTIOUEVOU Y WYOU
0€ NAEKTPOOTATLKI) LOOPPOTILX EVAL HLA ETILPAVELX 0TAOEPOV
SLVAULKOV: KADE OMUELD TNG ETILPAVELAG EXEL TO (810 NAEKTPLKO
Suvapko. EmumAgov, To NAeKTPIKO SuVa Ko lval otabepo
OTIOUSTTIOTE EVTOG TOU arywYyoU KoL (00 UE TNV TLUN TOV OTNV
ETLPAVELX
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