


Reminder...

O AlaAE€eLc
o Mpoavpetikn nmapouvaoial

O Eiote edw ylati O€Aete va akoUoETE/CUUUETEXETE

O Agv UTTAPXOUV OTTOUGLEC

O Yrnapyxel oeBacpoc otouc ocuvadeldouc oag Kal oTtnv
ekradevtikn Stadikaoia

O MNpootatéPte £0A¢ Katl Tou¢ cuVadEAPOUC oac: ATEXETE ATO
TO paBnua av dev slote/aoBaveote KaAd










HAektplko Avvoapiko
o Ewcaywyn

O 21N UEAETN TOU NAEKTPLOUOU WC TWPO, TOV OXETLOALE LE TNV
gvvola NG NAEKTPLKNG duvaunc

0 Twpa, Ba cuoxetioou e Ta NAEKTPLKA PALVOUEVA LE TNV
Evvola TG EVEPYELAC

O Oa oplooupe TNV €vvola ToU NAEKTPLKOU SUVOHLKOU KOl TNG
NAEKTPLKAC SUVAMLKNAG EVEPYELOG
O To NAeKTPLKO SUVOULKO €XEL LEYAAN edappoyn oTn AsLtoupyla
TWV NAEKTPLKWVY KUKAWUATWY KOIL CUCKEUWV
O Oa meplypaPoupe palvopeva LE LEYOAUTEPN EVKOALA art’ OTL
le xpnon nediwv kot Suvapewv
0 Onwc¢ epypa ape reo eVKoAa ta patvopeva tne Mnxovikng Le
EVEPYELOKA BewpripaTa o€ oxEon UE TNV teplypadn LECW
SUVAHEWV KAl EELOWOEWV KIVNULOTLKAC




HAektplko Avvoapiko

O HA&eKtpilkO Auvapiko

0 Eotw eva ¢poptio g Tonobeteital oe nAekTpLko edio E

0 Eotw to {Ppoptio, medio} wc Eva anmopovwuEVo cuoTNUA
O Auvaun F, = gE aockeital oto ¢optio

O H duvapun odeiletal oto nedio

O To doptio Kveitol Aoyw TNG NAEKTPLKAC SuvauNg

O H duvapn gival ocuvtnpentiky Kol E0WTEPLKA SUVAN TOU
OUOTAUOTOC

O Apal TO £pYO TNC ELVAL ECWTEPLKO OTO CUOTNUA
O Apa To eSO MOPAYEL ECWTEPLKO £PYO GTO CUCTNUOL

0 Onwc akplBwc n Baputnta (Baputiko nedio) oto cvoTNUA
{I'n,BLPAio}, 6tav to BLBAlo adrvetal va meoel amo VYPog




HAektplko Avvoapiko

O HAektplko Auvapiko
O oL pLaL ATIELPOOTA MLKPT METATOTILON dS €VOC ONUELOKOU
doptiou g oto nAeKTpLKO medio...
O To €pyo tNC NAeKkTPLKAC SUvapuNng eival
dW;,, = E, - d$ = gE - d§
O OQuunOBeite: TO £pyo HLOC EOWTEPLKNC cuvTNPNTIKAS SUvaUNG o€ Eva
cUoTNMA LooUTAL LE TNV 0PVNTIKA METABOAR TNG SUVAMLKAG TOU
EVEPYELOC: TNG NAEKTPLKAC SUVAMLKNAG TOU eVEPYELAC!

AW = —dU,
o Apa
dU, = —dW,,, = —F, - d§ = —qE - d§
O [a menepaopeVn PeTATOMLION Ao To onueio (A) oto (B) eival

pnovomartt (n gE sivan
oLV TP TIKT) SUvaun)!

l‘ Aev e€apTATAL ATO TO

U




HAektplko Avvoapiko

O HA&eKtpilkO Auvapiko

O la Lo oUYKeKPLUEVN B€an Tou doptiou oto medio, To cvoTNUA
exeL pla duvapkn evepyela U,, og oxeon Ke pla Beon Omou €xel
duvapikn evepyela U, = 0 (dtataén avadopag)

O o mapadetypa, otav to poptio BplokeTol HaKpLd, OTO ATELPO

0 Eotw otL t0 cuotnua {rnedio, poptio} Bploketal og pLa dtataén
Tou €xeL nAektplkn Suvauikn evepyela U,

O Awapwvtag tnv nAektpikn duvaukn evepyela U, pe to doptio g
Aappavoupe:

TO omoilo ovopaletal NAekTpLko duvauiko V




HAektplko Avvoapiko

O HA&ektplko Auvapiko

0 H dwadopa duvapikou petall duo onpeiwv (A) kat (B)
opiletal wc: N petaBoAn otnv NAEKTPLKR SUVAHLKNA
EVEPYELA TOU cuotnpatoc «medio-doptio» otav Eva doptio
q HeTaKWElTaL petafy 6uo onueiwv (A) kat (B), dta to
doptio auto:

U U AU
AVA—>B=VB_VA= B_ A= e
q q - q

<

B
1

1 A A

O To NAEKTPLKO OUVOULKO LETPA EVEPYELO ava povada
doptiou: é = Volt (V)




HAektpiko Avvapiko Napamnprioe

, N
orLV=Em

O HAektplko Auvapiko

O Aev efaptatal ano 1o ¢optio g, mapd LOVO Ao TO NAEKTPLKO
nedio!

0 Apa n dtadopd SuvapLkoU amoTeAEL Eva XapaKTNPELOTLKO TOU
nediov!

0 Onwc kol pe tn SUVALKA EVEPYELA TTOU EXOUME OEL WC Twpa
(Baputikn, EAAOTLKN), LOVO SLa@opEC SUVALLLKOU €XOUV vonua

O MoAAEc dopEc opillovpe epeic Eva onuelo/pLo meploxn/uLa
Slataén Tov cuoTAUATOC WE UNOEVIKOU SUVAULKOU




HAekTpKO AUVOULKO || svis =vo- vy =22 =~ [ £-as

q

O HAektplko Auvapiko

0 Mpoooxn: n dStadopa duvapikouL dev eival to idlo pe tn dtadopa
SUVOLULKNC EVEPYELOLC

0 H dwadopa duvaptkov petay (A) kat (B) umtdpxel amokAELOTIKA AOYwW
pLog tnyneg ¢poptiov, SnA. evoc nAektplkoL nediov, Kot e€aptatol
Qo TNV KOTAVOU QUTHC

O lNa va urtapyxel Stadopd SUVAULKAC EVEPYELOC, TIPETIEL VAL UTTAPXEL
éva cuotnua e touAdxlotov duo peAn (buo doptia ) Eva poptio
Kat eva rtedio)!

O H Suvapkn eVEpPYELD AVAKEL 0TO CUOTNHO Kol AAAALEL LOVOV av Eva
doptio petakivnBel oe oxéon He tn dtataén avadopdc tou cuotpatog!

O Jkedteite To OpoLa e To NAeKTp. tedio Kat TNV NAEKTP. dSuvaun...
O To mebio umapxeLl AOyw pLog mnyng poptiou
O H nA. duvapn eyeipetal oe aAo doptio oTto Xwpo tou Tediou
o Anattouvtoal dnAadn touAdxlotov duo doptia yia tn Suvaun!




HAEKTPKO AUVOULKO || avis=vo-vi= 2=~ 2.0

O HA&eKtpilkO Auvapiko

o Karmolog petakwel eva doptio g amo tn 6€on A otn B€on B evog
nAektpkoL medio

O Xwpic va PETABAAAEL TNV KLVNTLK TOU EVEPYELA

O MNapayetol Epyo oto cloTNUA

O AM\AEL N NAEKTPLKN SUVAULKA EVEPYELO TOU CUOTHHOTOG!

o Apa

AU, =W

KL atdou

AU,
AVpp = ——

Ba €xoupe




HAektplko Avvoapiko

o Awadopa Auvapikou
O Ac armAomoloou e ta paypota ©
O Eotw €val OMOYEVECG NAEKTPLKO Ttedio

O Ac umtoAoyioouvpue tn AV avapeoa ota onueia (A),
(B), amootaonc d
0 H petatonion ds amo to (A) oto (B) eiva
T PAAANAN oTLC SUVOULKEC YPOALUEC

‘060 «TIPOXWPANE» TIPOG
™V KatevOuvon Twv
Suvaukwv ypappwyv, To

o Apa AVA—>B — —Ed < Suvako pewwvetat!




’ ’ ‘Otav éva BeTikd @opTio peTakt-
H }\'EKT p lKO AUV (x u LKO veltat and to (A) oto (B), nnAe-
KTPLKI SUVALLKT EVEPYELX TOV
cvoThHuaTtog @opTtio-medlo pikpal-
veL _

o Awadopa Auvapikou

0 Ag Bswpnooupe Twpa eva ¢optio +q
ToU KLveitatl armo to (A) oto (B)

o Tote AU, = qAV, g = —qEd
o BAemouvpe ot AU, < 0 & U, < U,

O AUTO OnUALVEL OTL N SUVOLLKA EVEPYELOL TOU
ocuotipatog ¢Oivel otav to BeTko doptio
KatevBuveTal mPog TNV KatevLOuvon Twv {
SUVOLLKWV VPO LWV I

o Apa, av adpnooupue otn B€on (A) Eva ¢poptio g > 0,
auTO Ba KvnOel PO Ta «KATW» AOYW NAEKTPLKAC
duvapung

O ApOL ETUTAXVUVETOL = QTTOKTA KLVNTLKN EVEPYELA

0 ‘000 nMpoxwpA MPOC TA KATW, N SUVOLKA EVEPYELA TOU CUOTAMOTOC
{boptio, nebio} pewwvetal e€iocovu pe tnv avénon g Kw. evépyelog!
O Joc ekmAnooet auto; © MNati cupPaivey;




HAektplko Avvoapiko

o Awadopa Auvapikou

0 Ac Bswpriooupe, otnv idla dlataén, Twpa Eva
doptio — g mou Kwveital ano to (B) oto (A)
(6 yivetal va kivnBel A - B)

o Tote AU, = —qAVg_,, = —q(Ed) = —qEd
O ...adou twpa petpape AVg_, 4 kaL oxt AV g

O BAemoupe ouumal AU, < 0 & U, < U, !
O AUTO onuaivel 0tL n Suvapki evépyela Tou cuotripatog ¢pOivel Eava

OTaV TO aPVNTKO dopTio KatevuBUveTal tpoc avtiBetn katevBOuvon
orto TNV KateBUVON TWV SUVOALKWY YPOLLULWV

0 Apa, av adnooupue otn B€on (B) eva ¢poptio g < 0, auto Ba kvnBOel
TPOC TA «TIAVW» AOYyw NAeKTp. SUVOUNG
O ApOL ETUTOXUVETOL = ATTOKTA KIVNTIKN EVEPYELA

0 ‘Oco nmpoxwpd TPOC TA MAVW, N SUVAMLKN EVEPYELO TOU CUCTHLOLTOC
doptio-nedio petwveton e€ioov.

o0 ApxnA Awatipnon¢ Mnxavikng Evépyelag o€ anopovwpévo cvotnuo!




To onueto (B) etvatr onueio

HAektpko Avvapiko KapnAGTE oD nASKEpUKOD

duvapiko amd to onueio (A).

o Awadopa Auvapikou

O Ac YeVIKEUOOUE Twpa YL
LETATOTLON UN TToPAAANAN OTLG
OUVOALLKEC YPOLULUEG

o Eotw 4tLn petatodnon s
aro to (A) oto (B) AEN eival
TapAAANAN oTLC SUVALLLKEC
VPOUMEG

Ta onueia (B), (C) eitvat onueia
, ) . 8LoU NAeKTPLKOUV SUVAULKOV.
O TOoTe yLa TN PETATONMLON S

B B

- ds = — j Eds cos(6) = —E cos(8) J ds = —Es cos(0)
A

A d

Apa yla to cuotnua tedio-poptio
AU, = qAV = —qEd




HAektplko Avvoapiko
o Awadopa Auvapikou
O Apa yla To cuoTnua
nedio-Poptio

AU, = —qE - § = —qEd

0 Opwc eldape mpLv otL

To onueto (B) etvatr onueio
XOAUMNAOTEPOU NAEKTPLKOV
duvapiko amd to onueio (A).

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

C C
AV2=—jE-d§=—§-jd§=—§-§=—Ed
A A

O Juumnépaopa: OAa ta onueia tou Bpiokovtal o€ eninedo kadeto
oto rtedio eyouv (61o duvallko (tooduvaulkn erpaveLa)




HAektplko Avvoapiko
o Napadetypa:

0 Eva mpwtovio adrivetal amno to onpeio (A) og opoyeveg nAektp. medio
I V 14 14
uétpou 8 x 104 —. To MPWTOVLO UTTOKELTOL OE

petatomnion pEtpou d = 0.5 m oto onpeio (B) otnv katevBuvon tou
E. Bpeite TNV TaxUTNTA TOU TIPpWTOViou otn B€on (B). Oswprjote otL
q=16x10"" Ckaum, = 1.67 x 107%7 kg.

_‘_o Y\?\U"CQV\O %w )UV"D& /Acyw E/llé‘?otcw
h/lacfpllu.\ guvql.a.b

%w vy

‘:C. (—\ K4 unaw v
NPS T xotww, Crunr 6To c)@}w‘
Mnc\bc:-\.& v o ‘\avce}cr\uv}cwl.& <o c\(auu-révw

s \*U;}°' TN Enllcgpacm guch-"\! ) AXor wo

Weape <o NEEPAafo  Svepy arona




HAektplko Avvoapiko
o Napadeypa — Avon:

O Bpeite tnv TaxvTNTA TOU TPWTOVIOU OTN
B¢on (B). @ewpnote 6t g = 1.6 X 10719 C
katm, = 1.67 X 10727 kg.

eé(»?&:‘»E wn GQC'\‘nl—v B ?ﬁ£g;0.§c‘>'o;cj. —‘

Shv r\JSU} £ &y ) WP e/escrcvcul,é\:e.

H ‘c%m JQV‘(‘-A 7o GQCTw\.\ E-z'weu v V\').S:zf\'r\i é\'a\aﬁ\-n,

N Cndlo &veu  Kou c;uvo\(:r\ﬁkv{. \CX‘??’ vw ADME sm \;
A—i3- EM':(J\: crwSzfv'\

AKA“‘D v Au?-k--\b -

Ko — Ka + AU

Q A—-D




HAektplko Avvoapiko

o Awadopd Auvapikou

O Oa peletriocoupe dtadopec Suvapkol og SUO MEPLTTWOELC

O 1. Auvoapuiko amo ocnuelokad poptia

O 2. Auvoiko amo katavoun doptiou




HAektplko Avvoapiko

O HAektplko Auvopko ano ocnpetakd poptia
O Mrmopet kaveic va deifel otL:

ylo duo onusia (A), (B) evtocg r])\z-:KtpLKom'J
niedlou mnyng CI)OpTLOU q Tou am—:xouv
QTOCTOCN Ty, g ATIO TNV TINYNA CI)OpTLOU N
Sdtadopa duvauikou AV, 5 Sivetal amo tn
oX€0oN

keq B keq
I'p T4

AVA—>B - VB — VA =

BAEmete OTL elval ave€aptnto Tn¢ SLadpopng
arno to (A) oto (B)
o To mnebio eival ouvtnpntiko

Ertiong, EESIpT(IT(IL HOVO ato T’a & , Ot dvo SlakekoppEVOL KUKAOL
[Mola n oxeon yLa To NAEKTPLKO OUVALKO O€ QAVATIOPLOTOVV TOHEG CQALPLKDV
gva tuxalo onueio C? EMLPAVELWV PE (610 SUVOLLLKO.




HAektplko Avvoapiko

O HAektplko Auvapiko amno onueltakd ¢optia

0 JuvnBwc Bewpolpe otV = 0 o€ €va onpeilo
HaKPLA ato TNV TINYN GOPTIOV, UE Tgxcpiq =

O HAektplko Suvaptko V- Aoyw onpueLlokou
doptiou og anootaon 1 ano to ¢optio:

q
Ve — Iitcucpta =Ve—0=ke—
Tc

0 Apa teAka yLa omotodnmote onpeio C

OE QIOOTAC0N T OO TNV INYN g Ba €XOULE .
q

Ve = kea | Appss! |
O [ moAAEC TnyEG popTiov,

Ot 8vo StakekoppEVoL KUKAOL
V= ZV =k & ovaTapPLoTOUV TOUEG CQEULP LKWV
l e T ETLPAVELWV UE (610 SuVaLKO.
. l
l




HAektplko Avvoapiko

O HAgktplkO Auvapko oo onMeloka poptia

0 Ac BewpnOoOUE TWPO TNV TIEPLTTWON OTIOU KATIOLL
e€wtepkn duvapn HeTakvel Eva poptio oto medio

O Ano €va onpueio (A) os €va (B)

0 Xwpic va aAAAleL TNV KLVNTLKA TOU evEpyeLa (oTaBepn TaxuTnTA)

0 AMNAZEL OUWC N NAeKTPLKA SuvapLkn evepyeta!

o AM\ayn tng datagng/ouvBeonc/Slapdopdwonc Tou CUOTHUATOC

O Mn amopovwpuevo cuotnua {rnedio-poptio}:

0 Apxn Awatripnonc Evépyelog
Weyr = AK + AU, = 0 + AU,

e

AV = 4
A-B q

= AUe = CIAVA—>B

—_

— Wext = qAV, B

—




HAektplko Avvoapiko

O HAgktplkO Auvapko oo onMeloka poptia

o lNa eva ¢optio g, mou gpxetal oto nedio mNyNng g, o€
anootacn 1y, HEow eEWTEPIKAG SUvaung Epyou W,

o To doprtio g, EpxetaL amo MoAU «pakpLd»: Vygipig = 0
o Emiong, 6tav 1o g, BplokeTal «aKkpLa», N NAEKTPLKI SUVOLLKA
EVEPYELO TOU cuoTAHaTOC TwV dopTiwv Bewpeital pndevikn

o To €pyo W, HeTaTpENEeTAL 0€ SuvapLKn evepyela U, Tou
oUOTAMATOC TV dopTiwV

o AnA. W = AU,, apa n nAeKTPLKN SUVAULKA EVEPYELA EVOG (EUYOUG
dopTiwv eival




HAektplko Avvoapiko

O HAektplko Auvopko ano ocnpetakd poptia

o T eva ¢optio g, mou Epxetal oto nedio poptiou g, o€ anootacn 1y,
HEoW EWTEPLKNC SUVAUNG

d19>2
U, =k

o AvU > 0, to €pyo NG e€wT. dUvaung eival BeTKO
o Ta doptia anwbBouvtal, apo TPETMEL va TtapaxBel Epyo amo tnv eEwTePLKA
Sduvapn yla va ta pEPEL 0€ AMOoTACN 775
o0 Av U < 0, to €pyo tn¢ e€wt. SuvaunC ival apvnTLKO

o Ta doptia €Akovtal, apa npsna va rapaxBel apvnTiko Epyo (xpsLaZstaL
6uvaun avtiBetn otnv petatomnion (€AEn) Twv poptiwv) yla va Ta KPATHOOULE
0€ amooTaon 115

O o oAAG

U, =k, Y idm 123 . <m=123 ]

Tkm

o H napanavw oxéon onuaivel otL aBpoiloupe OAEC TIC TLUEC SUVALKNAG
eVEpyelag mou odeilovtal og Eva {evyog dopTiwv




HAektplko Avvoapiko
o MNapadetypa:

o Eva ¢optio g; = 2 uC Bpioketal otnv apxn tTwv afovwy, evw Eva doptio
q, = —6 uC otn 6éon (0, 3) m.
A) Bpeite 1o GUVOALKO NAEKTPLKO SUVAULKO OTO ONUELO P LE CUVTETOYUEVEC
(4,0) m.
B) Bpeite tn petaBoAn tng SUVAULKAC EVEPYELOC TOU CUCTAMATOC TwV Suo
doptiwv, guv eva tpito doptio g3 = 3 uC, otav 1o TEAeUTALO EPXETAL ATTO

TO ATELPO OTO onpeio P.

y y
(o,>)

Te —6.00 uC To ~6.00 uC

3.00 m

l

CP




o Napadetypa — Avon:

(0,3) m.

s éwwrv& 8te Cnl &ic 2

‘E»‘\\.eu o a‘lbaF.PuxQ' QSPQ\QL‘I

T own :Su\ls((_.n(u)v Omé toD&

00 m

HAektplko Avvoapiko

y
4.
—6.00 uC
N

frc.»?t‘/‘«o 8%&»9\ T | Ag P~
\/\) - \/Pch n \/\?L
- \LC ﬁT,\ ‘ ke S2

3
“ —6.32-40 V

Al

A) Bpeite o GUVOAKO NAEKTPLKO SUVALKO 0TO onpelo P pe cuvtetaypéveg (4,0) m.

y

$ —6.00 uC




HAektplko Avvoapiko
o Napadetypa — Avon:

‘Eva poptio q; = 2 uC Bpioketal otnv apxn Twv a&ovwy, evw eva doptio g, = —6 uC otn B€on
(0,3) m.
B) Bpeite tn petafoAr) TnG SUVOLLKAG EVEPYELOG TOU CUCTHHATOG TwV duo doptiwy, cuv Eva Tpito
doptio g3 = 3 uC, étav to teAeutaio Epxetal anod To AneLPOo oTo onpeio P.

Y

o —P $ —6.00 uC

T

2.00 nC

B x
<— 4.00m ~>‘

~A€.g —~e VUEeo ':(Og'c;o ‘4&;&;(& <nV wﬂu’cpno;) CSUVO(\-H:;) E‘/"éfb'ao’ Tov
LUeﬂ%\.uTU’-




HAektplko Avvoapiko
o Napadetypa — Avon:

o 'Eva doptio q; = 2 uC Bpioketal otnv apxn Twv afovwy, evw eva doptio g, = —6 uC otn B€on

(0,3) m.
B) Bpeite tn petafoAr) TnG SUVOLLKAG EVEPYELOG TOU CUCTHHATOG TwV duo doptiwy, cuv Eva Tpito

optio =3 uC, OTaV TO TEAEUTALO £pXETAL ATO TO ATELPO OTO onueio P.
3
)

E\/ds/r\)ocxka;x I Ao T2 o \kc’,
l " (DX —6.00 uC

e G.Oc—w-|_a p{-(y’/\a\_ﬁ&v@ hdrTf
0Om

dvo GopTN , e lnctposcoLe 30
va b':é‘:‘%&' e ‘ : i QQ.OO,LLC At
/_Sue = /ue(—cﬁ"""" ?o?q’uw> <~— 4.00m 4
— ue<&°° Cg°\>‘°'w\'>
= b 21 +L&+Leiﬁd"_(heﬂ’
1 Vi 12

2 2>

q nv L — . .
. \ég’—\/‘sq\?’ u \‘< Q;‘?{—s = —41.9.10 J , 1o omct&’AéC,-"' Le npv




HAeKTPLKO SUVAULKO:

H}\EKTp [K(’) AUV (xuu{(’) L XOLPOKTNPLOTIKO TOU Ttediou!

O HAektpiko MNedio oo HAEKTPLKO AUVOLLKO

O MrnopoUpue va BpoUpe To NAEKTPLKO Ttedio E ané 1o SuvauLKO
V;

0 Av Bswpnriooupe pa pkpn dtadopa dSuvapikol dV petalu
SUO GNUELWV ATELPOOTA MLKPAC amtooTaonc dS, Tote

dV = —F - d3

O Av 10 nAektp. medlo €xel pOVO pLol cuvioTwoa (E0Tw X, AAAQ
LOYUEL KOLL YLAL TLC UTTOAOUTEC CUVLOTWOEC), TOTE

KoL apa

E,=——F 1 Tioag GUH[ZEL??T




HAeKTPLKO SUVAULKO:

H}\EKTp [K(’) AUV (xuu{(’) L XOLPOKTNPLOTIKO TOU Ttediou!

O HAektpiko MNedio oo HAEKTPLKO AUVOLLKO
O [eVIKOTEPQ,

, d d d -
E=— aV(x,y,z) U+ @V(x,y,z)f+ EV(x,y,z) k
O MNoAAEC dopec ypadou e
E=-VV

ue V va cupBoAilel Ttnv mopdywyo o€ KABE cuvioTwoo Kol
va ovopaletal gradient (avadeAta, Baduida, ) kKAion)

O To NAEKTPLKO TESLO Elvall pLa LETPNON TOU pUOUOU
HETABOANC TOU NAEKTPLKOU SUVOLLKOU OUVAPTNOCEL TNG
O<onc oto xwpo!




HAektplko Avvoapiko

O Zuvexn¢ kKatavoun ¢optiov
O AG YEVIKEUOOUE TOL QTIOTEAECUATA LLOLC OE LLOL CUVEXT KOTOVOUN
doptiou

O Av n katavopn ¢optiov gival yvwotr, OswpoUe To SUVALKO
dV oe onueio P andotaong 7 AOyw onuetakou ¢optiov dg, To
omoio eivau

d
dV=keTq

KolL OAOKANPWVOULLE, aipvovtog

d
V=JdV=kequ

2nueio undevikol duvapkol Bswpeital Eva onpeio
aneipwc pakpla amnod to poptio.




HAektplko Avvoapiko

O Zuvexn¢ kKatavoun ¢optiov

O AC YEVIKEUCOULLE TOL ATIOTEAECATA LOLC OE L0l CUVEXH KOTOVOUN
doptiou

O Ynapyxouv SUo TPOTIOL UTTOAOYLOUOU SUVAULKOU OE CUVEXN
Katavour doptiou:

O 2. Av t0 NAeKTPLKO Tedio eival yvwoto amno kamota aAAn

_,
HED0OO: ekTIpOUME TO E, KoL avtikaOlotoupe otnv

B
sz—fﬁ-dE
A

ywa va Bpoupe tn dtadopad dSuvapikou AV. TEAoG,
eMAEyou e BOALKO onpeio pndevikol Suvapkou.

O Atg Oa TN XPNOLHUOTIOL)OOUHE...




HAektplko Avvoapiko

o MNapadeypa 1:
O Bpeite 10 NAekTPLKO SUVALLLKO 0TO onpeio P yia pa paBdo
UNKOUG £ e opolopopdn katavoun Betikou poptiov ava
novada pnkoug A kat cuvoAlko doptio Q > 0.
YrtoAoyilote 1o NAeKTPLKO Tedio ,
oto (6Lo onpelo.

Hint: amd nAektpika media

E‘)p=ke Q i)

<o)




dx
VX2 +a?

= In(x + /x? + a?)

HAektpkd Avvapikd U
O Napadewypa 1 - Avon:

O Bpeite 10 NAeKTPLKO SUVALKO 0To onpeilo P yia pa paBdo prikoug | pe
opoLopopdn Katavopur Betikol doptiou ava povada pHRKoug A Ko

ouvoAwko ¢poptio Q > 0.
eg,weok e(ns»{,\e GTo \_m (:e ‘C\-%(.e. <) FQ—PJWT

e dh v e Js e

oibt)o ole.] Cw&c?épy c.‘uvv\-\\:é dV ¢

O—n\ 86 P ﬁv”}

de @ d 2d
okvzk_ﬂ:»ﬁ_u:Le J
< 'g \)_TJ"‘ Y

J

dy

NG

l‘Abpo\)w Q(Ab» T GWOQf(Df’A (_S\Nul.l\rm s ()»]_&-b F

Tor <'( (o‘o«( 0'7 € Q*T)cgw

@ r




m 4

HAKTpud Avvapued [ werirso |

VX2 +a?

O Napadewypa 1 - Avon:

O YmoAoyiote to nAekTpLko edio oto Lo onpeio.
J

N

IC Y\’).f\téio g)(é' ‘-é\.g X = GUuIGTW (Y 6&To

c»talc. \>,




HAektplko Avvoapiko

o Napadewypa 2 — EEdoknon © :
O Acifte OTL TO NAEKTPLKO SUVAULKO OTO ONUEio P yla Tig

TIOPOKATW KATAVOUEC popTiou SlveTal armo TG OXECELG

Q
kem Vp = 2nok, (\/m — x)

Kol Bpeite To NAekTPLKO Tedio — mou NON yvwpilete amnod
TIPONYOUEVEC OLAAEEELC — LECW QLUTWV.

dA = 27r dr




HAektplko Avvoapiko

0 Aywyoi — Auvopuiko

0 Ac doupe av umtapyouVv LBLOTNTEC aywyou o€
NAEKTPOOTATLKI LOOPPOTILA OL OTTOLEC Elvall
OXETLWOMEVEC LE TO OUVOULKO

0 Eotw duo onueia A kal B tn¢ emipavelog

O la KABe povormaTL otnV eMLPAVELL TOU ATTO
To A oTo B, T0 nAeKkTpLKO TtEdio €lval KABETO OTN
petatonwon ds
o Apa
B
=g - = -
E-ds=0>= VB—VAz—j E-ds=0
A

0 Juunépaoua: n nidavela onolouvdrmote GopPTLoUEVOU aywyoU o€
NAEKTPOOTATLKN LooppoTtia eival pa emipavelo otaBepou
SuvapkoU: KABe onpeilo NG emidAVELC EXEL TO LOLO NAEKTPLKO
SuvapLko. EmumAgov, To NAEKTPLKO SUVAULKO ivol otaBepo
OTIOUSATIOTE EVTOC TOU aywyou Kal (00 JE TNV TIMA ToU otV
emupavela







