EPI'AXIA 6

Hpepopnvia Mopadoong: 29/6/09

1. "Evag opoyevag goptiopnévos HovoTikog KukMkog dickog aktivag R pe suvolké

@oprtio Q TomoOeTeiTal 6TO EMiMEdO Xy. N fpeite To NhekTpké mEdio 6 onueio
P mov Ppioketar otov
agovo, coppeTpiog TOL
0i6KoV Kol 6€ amdoTUOoT
Z a6 To Kévtpo Tov (PA.
Yyua). Tv ovppaiver
otav mapoopue TO OpLo

OV 1 OKTive TOVL

diokov  teivet  oTo
amelpos Hag
oLUYKPIvVETOL T0

omoTéAECHA GVTO pE TO

medio EMITEONG
010YEVOUG KATAVORNG POPTIOV EMPUVELUKIG TUKVOTITOS O ATEIPOV O10.0TAGE®V
omog vroioyileTar amwd Tov vopo tov Gauss; (YrooeEn: Mnropeite va Oswpnoete
g dgdopuévny TNV évraon Tov mediov og onueio Tov GEove @opTiopévov

daKTVAiOD).

Avon:

Merayepilopoaote to 8ioko G £va GOVOAO OUOKEVTIP®V SOKTLAI®V OTEWPOGTOV TAYOVG Kol

opoYEVAS popTicpuévay. H mukvotnta goptiov Tov dickov sivar o = Q/zR’. Oswpeiote évav
SaktOMO aktivag 7'Kal TTAXOLG drOTTG PAIVETAI OTO OXNUA. To goptio mov Tepiéyel
avtdg 0 doktohog givar dg = o(2ar'dr') xa 6nog yvepilovpe to MAektpikd medio mov

0QeiAeTAL GTO JAKTOAO CVTO Kol 6TO onpeio P &gl povo cuviotdoa oty +z debbovvorn Kat

&xel HETpo:

1 zdq 1 zQror'dr')
dE = 32

P 32
4rg, (r'2 +zz) 47, (r'z +zz)




OlokAnpdvovtag T Ekppacn owth and =0 €S 7= R, Bpickovpe 10 cuVOAKd NAEKTPIKO

nedio oto P :

2,2
12 |R +z

oz (R r'dr’ oz J-R2+z2 du oz u

E =|dE = = =
z .[d F T g, ho (r'2+22)3/2 2 N 4é, (_1/2)

4¢,

:_O'Z|: 1 B l}zal:i_;}
26 | VR 422 V2| 26 |Z| VR +7°

H e&lowon avty ypdoeeta:

E—U_l— z } 250
T2 R 42

E=2|_1- z } z=<0

T2 VR +2°

2NV TEPITTO®OT OV EYOVUE OUOYEVN EMIMENT KATAVOUN POPTIOL TOV EKTEIVETAL GTO AMELPO
T0 R —00 101€ 10 TEdI0 YiveTal:

O z (o2 (o2
E=211- =2 N-0=-Z  z-0
T2 R +Z :| 2¢, [ ] 2¢,

E=2|-1- -7 <0

2¢, VR +z27 ] 2¢, 2¢,

Avto givar axpifdg T0 OmMOTEAEGO, TOV TPOKVTTEL ad TO VOpo tov (Gauss yuo EmImEd™
OLLOYEVH KOTAVOUN ameip@V Sl0oTdcEMY.

2. Oetikd @optio Q xkotavipeTal opowdpop@a oe kKABe pio amwd TIS GQUEipES TOV
ompotos. H oxtiva kdBe ocoaipog

y givan R ko o1 0v0 o@aipeg epamrovran.
OzopeioTe TO KEVIPO TG oG WG apyn

TOV afovov ku og dEova x v gvbseia

. . oV evOVEL TA KEVTPO Tovs. Na Ppeite
§ 70 péTPO Kol TNV KoOTEVOULVGN TOVL

nediov mov  o@eikeTor  oTIS  OVO
ocQUIPIKES KATOVONES 6T €ENG onpueia
Q Q a) x=0, b) x=R/2, ¢) x=R d) x=3R.

Adon



Epoapuolovpe yia kabe mepintoon v apyn g emorinAiog.

a) X 0éon x=0 10 pPETPO TOVL MAEKTPIKOV TESIOL TOL OoPeileTan ot oaipa [ eival

undév, £, =0, 8161t and 10 vopo tov Gauss TpokvmTEL:

4
o o —r’ 3
q):ngE,-dA=E1[4ﬂr2]=— Q’=Q2 =Y
& &R R
3
3
-
0%y )
emopévog E, = = + 1 mov yur =0 diver £, =0

dreyr’ - 4re,R
To pétpo tov nhektpikov mediov 610 1010 onueio Adyw ¢ opaipag I/ Ba vroloyiotel and T0

vopo tov Gauss, YPNCLOTOIDVTAG MG YKAOLGLOVY] ETPAvELN opaipa aktivag 2R pe kévipo to
KEVTpo NG opaipag I1:

®=PE, - dA=E,|47(2R)’ :2—>E =LK0LIE =—L;,XZO
Cﬁ” ”[ ( )] g | 167,R? T 167e,R?

omoTE:

9
167¢,R’

—

E,=E +E,=0 Q7 x=0

— I X=
167¢,R’

I =

b) £ 0éon x=R/2 10 pétpo toL NAeEKTPIKOV TESIOV TOL OPEiAeTAL OTN GQaipa I PpickeTan
a6 to vopo tov Gauss, ¥PNCYLOTOIOVTING MG YKOOLGLOVY empdveln opaipo axtivag R/2 pe
KEVTPO TO KEVTPO NG opaipag I:

4 (RY
L RY | O 372 o
qD:(j)E,-dAzE, 4r| —| |===omov O=0—-"—4== EMOUEVG:
2 g 4 s 8
0 gﬂ'R

_ L i ern

87, R’

E Q

;= 5 Kot o S1dvuopa Tov mediov £, =
8¢, (7R)

> 0éon x=R/2 10 pé€Tpo TOL NAEKTPLKOD MESIOL OV OPEiAETHL OTN o@aipa ] PplokeTal amd
70 vopo tov Gauss, YPTOILOTOIOVING (OC YKOOLGLOVY EMQAVELD c@aipa aktivag 3R/2 pe
KEVTIPO TO KEVTPO NG opaipag I1:

2
q>—<]SE dd=E, |4z R+ R |2 E (97rR2)—2 eroptvoe B, =——2 3}
= bid — Lo 9 — L _8 Heveg n= 972'8Rzl’
0 0

x=R/2



omoTE:

EoA:E1+EU: sz_ sz: 2 -
8rg,R 9me,R T2re R

- Q A R
2
¢) Lt 0éon x=R 10 pé€Tpo Tov NAEKTPIKOV TESIOV TOV oPeideTan ot opaipa I PpiokeTon omd
70 vOpo tov Gauss, ¥PNOLOTOLDVING MG YKAOVOLHVY EmPAveln cpaipa oktivag R pe kévrpo
70 K€VTPO NG cpaipag I:

o=§F -di=E[4zR2]-2 > E-—2 i=x
qs ! 1[ ] & " 4ze,R?
[Mapopoing yia ™ oeaipa I :
- Q A ,
E, =- i Xvvenac:
" 4ng,R? °
E, =B+, -—2 -2 i_gxx

" 4ns, R Ame,R’

d) £ 0éom x=3R 10 pétpo TOL MAEKTPIKOV TTESIOL OV OPEiAeTAL TN GEaipa I PpickeTan
amd to vopo tov Gauss, ¥PNOUYLOTOIDVTOC OC YKAOVSIOVY EMLQAveln opaipa aktivag 3R pe
KEVTPO TO KEVTPO NG opaipag I:

O=0pE -dA=E [47[ 3R 2}:2 gmouévoe E, = 0 KO TO OLVUGLLOL TOV TTEDLOV
PE, [ #rGRY = smontvos B, =20 g
36rg,R

¥t 0éom x=3R 10 p€tpo Tov NAEKTPIKOV TTEHIOL TOV OQEileTOL OTN cYaipa I PpickeTon amd

70 vOpo Tov Gauss, YPNGLLOTOLOVTING MG YKAOVOIOVY EMPAVELN oaipa okTivag R ue kévtpo

70 K€VTpo NG opaipag II:

@z@EII-dZ:EH[MrRz]:Q enopévag E, = i ,x=3R
&

0

4 R’

© ;. 2 ;. 20 ;.3

onote £, =E +E, =
AT 36me,R* 4me,R® 187s,R?

3. To miektpiké dvvapiké V' o€ kdmowo meproy] TOL YOPOL OiveTal Omd TNV
ouvvaptnon

V(x,y,z)=ax’+ay’ —2az’,



omov a gival otaBepd. a) No fpeite po Ek@pacn Yo To NAeKTPIkoé nedio £ mov
Vo, IGYVEL Y10 6L To onueia o€ avt TNV TEPLoy]. b) Av To £pyo mov mapaysTan
and 1o medio 6tav TOo doKipasTiké @optio 2,00uC wwveitm amd To onpeio

(x,y,z):(O, 0, O,IOOm) péxpr ™V apyi tov atévav givar—5,00x107°J,
voroyiote TNV otalepaa. c) Ilpoodwopicte To NiekTPkd TEdio oTO onueio
(O, 0, O,IOOm) . d) Acgitte 6T o€ KG0OE eninedo mapdAindio mpog 1o eminedo xy
01 1600VVOIKES Ypappég sivar kKot e) Ilowa givor n aKTiva TNG 1600VVAMIKNG

yYpappns mov avriotorysi 6to V' =5000 V' ko z = V2 m ;

Avon:

a) To nlextpikd medio Kot To SUVOUIKO GLUVOEOVTAL LECH TNG SLOVUGHOTIKAG GYEOTG:

EZ_gVCldV:—VV:_ ;aV(xvysz)+}8V(x:yaz)+kAaV(xay,Z)
x oy 0z

A

omov 1, J, k &ivon ta povadwia Swavdopata otig digvdovoeig Ox, Oy kar Oz . Ao

GULVAPTNOT] TOV OLVOALIKOD EYOVLLE,

ov oV
—=2ax, —=2ay xu a = —4az , ko1 to medio eivar:
ox oy 0z
E= (—2axf —2ayj + 4az/€) (1)
b) To ¢épyo mov mapdyetor Ba givor ico ko avtifeto mpog tn SoPopd SLVVOUIKNG
EVEPYELNG TOV @opTiov oTIg Béoeig 7, Ko 7, dnAadn
w
W=—qV,-V)= —q(—2azl2 + 2az§) = Zaq(zl2 - zj) S>a=—F—-
2q(z; - z;)

Kol OvTIKaO1oTOVTOGS ,

~ —5,00x107°J _ sV
‘= 2(2,00x10°C)(-0,01m*) =1,2510" 5

Evollaxtikd, emedn to medio eivor datnpntikd 1o €pyo eivor aveEdptnTto TOL
OpOLOL KOl UTOPOVUE VO TO LTOAOYIGOVUE OKOAOLO®VTOG Slodpopn TAV® GTOV
a&ova Z GUVETMG:

H 60vaun mov aokeitar oto goptio g glvan F =gFE , Kou 10 €pyo mov mapdyst M
SOvaun yio otoryeuddn petatomion dr, eivan dW = F -dr . To goprtio xveiton and

10 (O, 0, O,lOOm) —)(O, 0, 0) apo. kotd T Swevbvvon Oz, cvvendg TO

d7 = kdz . Ymoloyilovtag To oTotyeiddeg £pyo dW Kol OAOKANPOVOVTAG KATE UAKOG
TOV OpOpOL PBpickovpe To £pYo,

AW = F - di = gE -kdz = q(—zaxf “2ayj+ 4azié) kdz = 4qazdz



Kot

W= J‘Zl 4qazdz = 2qaz’

X :2aq(zl2 —zé), omov  z, =0,100m ka z, =O0m .

Z0

Avvovtog v e&lomon autn g TPog A EYOVLLE:

a= w
2q(z -z )
Ko avtikafiotovag ,
-5
4= 5,00x10™J :1’25X10312
2(2,00x10°°C)(-0,01m?) m
¢) And mv (1) avtikabiotdvTag TV TN ToV d Kol To X, ),z Ppickovpe:
E=500"
m

d) Xe kB¢ eminedo mapdAAnAo mpog to eminedo x,y 10 z mapapével otabepd. ‘Eotm
Aowdv 6Tty Tvyeio eminedo eivar z = fF kon 6TL V' = otabepd toHTE!

V=ax’+ay’ -2aB’ § ax’+ay’ =V +2ap’.
Apa
2 4

x> +y*=R*, 6nov R= ;+2ﬂ2 ().

Emopévag n kopmdin otabepod duvapkov, V , eivar kokhog axtivag R .

e) And mv (2), Avovtog og tpog R Ppiokovpe

R:JK+252
a

R=283m.

Kot avtikadiotdvrog,

4. Avo petorlkéc opaipeg owa@opeTikov peyéBovg goptiloviar £Tol  @6GTE TO
NAEKTPIKO OVVOUIKO 6TV EMLQAvVELN TOVS va givar To 1010. H oo@aipa A &yl



aKTiva Tpes Qopég peyarvtepn exeivig g B.'Ecto Q, ko Qg Ta goptia o€

KG0e cpaipa ko E, ko Ep o1 evrdoeig TV  NASKTPIKAOV  mediov  otnv

gmoeavera g ka0 cpaipog. Ilocog givar a) 0 Loyog Qp/Q,° b) 0 Aoyog ER/E 4

Avon

a) 'Eotw ra Kot 1 01 0KTiveg Tov opapdv, t0te I, =31;. To SuVapIKO OTIG EMPAVELES TOV

oQup®V divetal amo:

V, = L Qu Kot Vi = L Qs opog V, = Vyka
4ne, 1, 4me, 1p
1 Qu_ 1 Q Q _Q Q_m_1
dne, 1, 4me, 1, r, Iy Q, r, 3

O AOY0G TV POPTI®V 1000TOL TTPOG TO AOYO TMV OKTIV@V.

b) To pé€Tpo ToL NAEKTPIKOV TEGIOV OTNV EMPAVELN TOV COUIPDV Eval:

1 1
E, = Q—zA xkor Eg :—Q—zB, GLVEMAG:
4ne, 1, 4ne, 15
E, Q,r. 1,
B _XB A 32 =3

E, 5 Q 3

O Moyog TV pETpaV Tov TTedimv giva 3.

5. Oempovpe éva hentd POALO aAOVUIVIOV TOMYPEVO £T6L OGTE VO, SYNNOTICEL GO0

0pOra kulvopikn emedavela aktivag R. Av I givor n évraon tov
Lol PEVNOTOS  OMOLOMOPPO  KOTOVEUNUEVOD  OTNV  KOUTOAN
KUAMVOPIKI] EMQAVELN KOl NE KOTEVOLVON 0O KATO TPOS TA
EMAVO, TPOGOopioTe: (0) TO payvnTIKO 7edio akpifdg péca

om0 TNV KUAIVOPIKY emavewd, (B) akpifog £Em kot (y) v

Tieon mov VPIGTATOL 1] KVMVOPIKY emMPaveld. (Ocwpeicte TOV

— KUALVOPO aTEIPOV PijKovg)

Adon

(0)r<R



Epappolovpe 1o vopo Ampere:
§B-ds = ] = § Bds cos(0°) = 1,] = B27rr = pt,] = B = 0 apov =0
(B) r= R (Alyo é£w amd t0 R)

> 1
Egpapuoélovpe to vopo Ampere: CJSB ds = uyl = B2ar = ud = B = SL
Tr

B: ILIOI

Onéte ywur =R
27R

(v) Oempolpe otevn Ampida TG KVAVIPIKNG empavelag uikovg | kot TAdtovg dx. (To mhdTog

T4 dx etvar 10600 pIKpO G€ GUYKPION LE TNV TEPIUETPO TOV KVAIVOpoL 27R,
— B ®oTE TO MEDdI0 o€ aVTN TN BEom Topapével APETAPANTO AV TO PELUA TNG
E___F /’ Aopidag (1, dx) otrypaio dwxomnet). Tote 10 pedpa otn Ampida sivor:
I, :ﬁdx pe katebbovvon mpog To emdve. Apa n Aopide (I, dx)
T
umopel va Bempnbel og peupatoPOpPog aywyodg o omoiog SlppEETL OO
et -

pevpa evtdoems ls. Emopévag n duvaun n omoia ackeitoan otn Ampida Oa

sivat:

> - > ] ol o uCldx
F=1 IxB=——dx| ]2 |(-r)=" —7)  (xatebOvv omd TNV EMQPAveLo,
: 27R (MJ( )= e (7 (cossibovon e my eme

OKTWVIKE TPOG TOL LEGAL.)

Omndte 1 {nrovpuevn migon OBa givan:

o1 ldx
F 2R? I’
P=—= A R” _ M 5 > TOPALOPPDOVOVTOG TNV KVAVIPIKT) ETLPAVELD TPOG TO. LEGTL.
A4 ldx (27R)

(6A) Ocmpeiote TNV KAELOTN NUICQUIPIKT] ETLPAVELR TOV
omportoc. To nuiceaipro Ppickeror péce 6 opoyevég
poyvnTiKé medio mov oynuotiler yovie 0 pe v .

KOTOKOpLQo. YToloyioTe TN poyvinTikg po1] (0) pécm t™g




eminedng em@averog Sy kot (B) péom ™S NUGPUIPIKIG EMPAVELNGS S).

(6BYEva ameipov pijkovg ev00ypappo coppa, owappéetal amxd peopa I; ko wepifpdiietor

REPIKMOG 010 cvppudTivo Bpodyo (6mmS 610 GYfjna) 0 omoiog £xel piKog

o« /,; X L ko1 axtiva R kou dwappéetan amd pedpo L. O GEovag Tov Ppdyov
-“-"'k_“./ L
T TovTilETOL PE TO GVPHA. YZOLOYIOTE TN OUVOUN 7OV OOKEITAL GTO
I Bpoyo.

Avon

6A

(@) (D), = B-A=BAcos(180—0) = BaR*(—cosd) = —BaR* cosd

(B) Ao to vopo tov Gauss yvopilovpe ot (D), =(DPy)g +(D,),, =0, onote:
(®,)s, =—(D,),, =—(~BaR’ cos @) = BaR* cos O

6B

To kevtpkd cOpua nuovpyel oe amdctoon R medio:

> luol
B-ds=ul—=B=
4} Ho 2R

Le opa avtiBeTn TNG POPAS TOV JEIKTM®V TOV poAoyloV. Ta KapumdAa Tunpate Tov Bpdyov dev

veiotavTot SOVaUn apov:
E=1LIxB=F =LIBsin0’i=0

omov 1 TuYoV povadiaio dtévoucpa Tov deiyvel v kotevOuvon g SHvapng.

Ta gvOOypappo TuRpate tov fpdyov veicTavtal dSOvoun:

F, =1,] x B= I,IBsin90°}

ne katevbuven mpog ta 0e€1d to kabéva. Apa 1 cGuvoAlkr dHvaun Ba elvat:



2nR

1 [1 L
FZZZ(]ZLILLO 1};::“0 2% 4
7R

7pog Ta 6e€1d Kot 6Ta dVO.

7 Agntq ydikwvn papoog pikovg 1 = 10 cm kpateiton opilovrio amd ovo (un
poyvnTika) otnpiypota. H péPoog
owppéeton amé peopo I; = 100 A oty

—Xx Owevbvven, Ommc @aivetor o©TO

£ ompa. Xg andéotaon h = 0,5 cm kato
h y /. Ja Je ,
o ! ); | amd To éva Gkpo TG papoov, éva
E ' pokpy cvppa Swwppéetan amwd pedpa I,
= 200 A kxatd TN OJwvbvvon z.
[Ipoodropiote T poyvnTiky) dvvapun Tov ackeitor 6t papoo.
Avon

x g\IE: o e onueio mov améyel X amd 10 ApPloTEPO GKPO TNG PAPdov,

. T0 pevpa I, dnuovpyei nedio:

6

Cfl;’-a@ =ud, = CdescosH =u,l, = BCJSdscosO" =ud, =
B2 = I, = B2+ )= I, = B=—Ltol2
2aN R +x°

10 omoio €yel katevBuvon Tpog ta aplotepd kol oynpatilel yovia 0 pe tov opilovtio aEova

(tan® = x/h).

B= L(—cos i +sin )

To medio avtd aokei dSOvaun dF 610 otoryeio dx ¢ papdov mov drappéetar amd pevua Iy, n

omoia givat:

- - = A ﬂolz 2 . o} ﬂolz . 2
dF =1.dl xB=1dx(—i)x ——=—=—=(—cos i +sinfj) = [, ———=dxsin0(—k)
1 1 2nN A + X7 1 2Nk + X7
1.1, X el Lyxdx i

dx (—k)=
Cordnt 4yt R4y 2a(h* +x7)

= u

10



0TOTE 1 GLVOAIKT] SVVauN glvat:
{#l1,xdx F=_#k ol i1, j‘ 2xdx _ tol 1, (=)
0 h +x’ 4z

F=|dF=- =
~[ < 2m(h’ +x%) 4n
; toli 1, 2, g2 2 tol, W+
=—k——=|In(h"+1")—Inh —f e l
4r [ (" / ] 4r [ n

In(h* +x* )} =

oo TNV oToia, HE aplOUNTIKN AVIIKATAGTAGT], TPOKVITEL:

7 4nx107 N.A2(1004)(2004)( — k) ln[(o,Scm)z +(10cm)? j 12010 N(— ).
4 (0,5¢cm)’
8 Aoktohogldég mnvio pe -
opBoyovie owtopn (a = B
2 emy, b = 3 cm) N — 500 ﬁ
omwoteieiton  amé 500
oneipeg, £xel €6MTEPIKN !
aktive R = 4 cm ko _L I |
Swappéeran améd pedpa I = “ A R )
Iy sin ot, pe I, =50 A ko _T_ =t
ovyvomnta f = @ / 2n = 60 Hz. 'Eva opOoydvio mhaicro mov amotereitar amwd 20
ongipeg TomofeTEiTOL OC TPOS TO ANVIO OTMWG PaivETOL 6TO GYNud. YToAoyioTe
v HEA mov endygton 6t0 mhaiclo ®g cuvapTion Tov ypovov.
Adon

Y10 dokTuMoEWEG Tvio, OAN 1 por TeplopileTal 6T0 €0MTEPIKO TOL. ATd TO VOUO TOL

Ampere, To payvntiko medio vroloyiletoan mg:

§ B-ds = u,NI = § Bds cos(0° ) =pt,NI = B2ar = yi,NI = B = pi, 2N—1
r

H pon givat:

R+b R+b .
S Nal t

D, :J.B-dA — J' ,uol(adr)cos(O )= ﬂo& ﬂ:@B :yowlnrf”’
" 2nr w1 27

Nu,yl, sin(wt)a In R+b

27

11



H emayopevn HEA oto mhaicio Oa sivar:

E=-N, o, =-N, Nityloa ln(R—irbji(sina)t):—Nl Ntwoa ln(R+bja)cos(a)t):
dt 27 R Jdt 2z R

500x (47 <107 N.A? )x(504)x(0,02m) <In
2w

-20

(%)x(Zx;zx@s‘)coswt:

E=-0422coswt V.

9 ’Eva kiewo1é povopévo cvppo owrioveral og oyfua 8. H
OKTIVA TOV EMAVO KUKAOL €ivar Iy =5 cm Kot TOV KAT® Ik
=9 cm. To ocVppa £yeL oportdopopPN AVTIGTAO OVA PHOVASQ
mikovg ion pe 3 Q.m’. Opoyevig payvnriké medio
epoppoleTar kaBeTo 61O £MiMEdO0 TOV 000 KOKA®V pe
o1ev0vven wpog ™V 6grida. To pétpo Tov mediov avédveral
ne otadepé puOpé 2 T.s™'. Na Ppedsi To pétpo, 1 dievOuvon kar 1 Qopd TOV

EMAYOPEVOV PEVNOTOS GTO VPO,
Adon
O mive Ppoyog éxet emoavewn A, = r; = 7(0,05m)> =7,85x107 m” xon n emaydpevn
HEA eivou:

E,=-NLg - N
d dt

~ - d d

B-4,)=—N—(BA,cos0°)=—NA,cos0’°—B
( A ) dt ( A ) A dt
KO LE aptfunTikn avIlKoTdoToo:

E,=-1x(785x10"m’ )x(1)x(2Ts™ )= =157 x 107V .

To apvntikd mpoonuo onuaiver 6Tt Ba dnuovpynbel otov dve Ppodyo MAEKTpKOd pedua

avtifeTo TG Kivnong TV SEIKTMV TOL POAOYLOD.

Opoiwg yio Tov kdtw Bpdyo:

Ay =mry =7(0,09m)* =2,54x107m’

Ko

E, =-1x(2,54x107m’ )x(1)x (2T.s—1)): —-5,09%x107V,

TOPAYOVTOG PELIO GTOV KAT® Ppdyo avtibeto g kivnong Tov SEIKTOV TOL POAOYOD TO

07010 YIVETOL GUUPOVO UE TN POPA TOV OEIKTMY TOL POAOYLOD ATV TEPVAEL GTOV (v Ppoyo

12



(ue avtiotoryn ovumeplpopd Yoo Tov Kat® Ppodyo). Emopévog m ovvoiiky HEA otov

oyfuatoc 8 Bpdyo Oa eivar:
E =509x107V -157x107V|=352x10"V

Kot 1 avtictaon (cOvdeon oe oepa):
[27 x (0,05 m) + 21 % (0,09 m)] x 3 Q.m'=2,64 Q,
Ondte [I=E/R=3,52x 102V /2,64 Q=133 mA.

10 H papodog tov oyfpatog, paloc m, ovperar oprlovria Tave o€ dv0 Tapaiinieg

payes yopic tpifli, pécw apfapoig

VIUOTOS TO O7oi0 TEPVAEL OmO

eLaQPLE TPOYOAIO KO KOTAANYEL OF

aovtikeipevo palog M. Tpipéc oty

Tpoyario ogv vdpyovv. To opoyevég

payvnTiko mediov £xel pétpo B ko

améoTacn PETUED TOV paydv givar L
H povn avriotaon otnv dwdtaln civar R n omoia ovvoéer T1g 0V0 payeg 6to éva
axkpo. Bpeite v ékgpacn mov diver v opildvrio ToyvTNTO TN pafoov
OUVOPTNHGEL TOV YPOVoVv, vmoBétovrag 6Tt M avapToOpevny pdlo M a@iveto

€re00gpn T YpOVIKI] oTiypn t=0.
Adon
o ) palo M oyoet: ZF =Mg—-T=Ma (1)
eve Y10 TN papdo palog m: ZF =T—-1IB=ma (2)

OTOL 1:£:B—lu 3)
R R

Amo 1ig e&lomaelg (1), (2) ko (3) mpokdmTel OTL:

272 272
Mg—Blu:(m+M)a:a:@: Mg __BTu =k—Au
dt m+M R(m+M)
272
ue k = Mg Ka1/1=L,0nérsz
m+ M R(m+ M)
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j du :jdt:—ljwzjdt:—ln(k—zu)g:zrzln(k—zu)—lnkz—m:
ok—Au A k—Au 0

k= tu =e” :l—iu:e’” :iuzl—ew 3”25(1_(%):
k k k A
Bt
U= Mff [1 —eR(””M)]
B’l
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