KEDQAAAIO 30

EMATQIH




ENATQrH

‘Eva petafarAdpevo peupa o€ €va ninvio emayet pua HEA o€ éva dAAo yeLTOVIKO mtnvio. H culeuén twv nnviwv neplypadetal ano tnv apopaia
gnaywyn touc. Eva petafaAAopevo pevpa o€ itnvio enayet eniong pia HEA o€ auto to idLo to nnvio. Eva TETolo mnvio ovoualeTol QuTEnaywyn,
KOlL N OX€0N TOU pevATOC TtPog TNV HEA meplypadetal anod tnv Emaywyn Tou nnviou (ovopalopevn eniong avtenaywyn). Eav éva mnvio
SlappETal apyLKa amo peUHA, TOTE EAEUOEPWVETOL EVEPYELD OTOV TO PEVUHA EAATTWVETAL QUTH N EVEPYELA TTOU EAsUBEPWVETAL TAV

amoBOnKeVEVN OTO HAyVNTIKO TieSio OV MPOKAAOUCE TO PEVUHA TO OTolo SLEPPEE aPXLIKA TO TtNVvio.

210 2x. 30.1, €va pevpa i, oto mnvio 1 dnpoupyet Eva payvnTiko medio B, Kal KATIOLEG ATO TLG
(yaAadlieg) SuvapLkEG ypaUUEG Slamepvouv To nvio 2. ZupBoAiloupe TN poyvNTLIKA pOr TTOU TTEPVA

armno kaBe omeipa Tou mnviou 2, ou mpokaAeital amno 1o pevpa i; 6To mNVio 1, pe @p,.

To payvntko nedio ivat avaloyo npog 1o i, , cuvenwg n Dp, eival emiong avaloyn npogTo 7 .
Otav 10 i; petapaletat, n O g, petoBaAAetar: auth n petaBarlopevn por endyet po E2HEA

oto nnvio 2 mou Sivetal amnod tn oxéon, cudwva UE TO VOUO Tou Faraday:

& =—MN

dt

dq)BQ

(30.1)

Oa UmopoUCAUE VA TTAPACTACOUME TNV avadoyia twv Dy, kat i, , eLodyovtag po otabepd
avaloyiag M,, , mou ovopadetal apotBaia emaywyn twv Vo nnviwv, onote ypadouue:

N2(I)B2 — M2lil (30-2)

onou @, elval n porn peow piog povo omneipag tou nnviou 2.

Onote Eavaypdadoupue tnv EE. (30.1) wc:

52:

avaAoyn rtpog tov pubuod petaBoAngTou i .

[ ZeAtba 1091]

di

— My —
21 1

AnAadn pla petafoln oto pevpa i, oto mnvio 1 emayet pua HEA oto mnvio 2 ou givat euBEwg

(30.3)
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30.1 "Eva pedpa iy oto mnvio 1 dnuiovpyei
L0 Loy VI TIKT] pOT] LEGE TOV TTNviov 2.

Aporpaia eraymyn: Edav 1o pevpa

oto mvio 1 petafdrietor, TOTE N

HETUPUALOLEVY POT) HEGH TOV

nnviov 2 enayel wo HEA oto amvio 2.
"’

[Invio 1 e

N, oneipec,~

\ IInvio 2
N, omeipeg

>

\ / __
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AMOIBAIA ENATQIH

Mrmopoupe va emavaAdBoupe tn culnTNon Hag otnv aviiBetn nepintwon,

Katd tnv ormoia eva petaBarlopevo pevpa i, 0To nvio 2 pokaAel pia Pudjoe petaBolsic Pududc petaBolsc
uetaBarldpevn pory @y, kot pa HEA €1 oto minvio 1. MpokUntel 6t n P TOV PEVIOTOC Enayopevn HEA o O PEVLATOC

avtiotoln otabepd M, eival mavrote ion pe t M, , akoun Kat dtav ta HEA 670 mvio 2 OT° ’T”"ig 1 570 ;m.\'iﬂ 1 GT0 TMVio 2

&U0 mnvia dev eival MTAVOHOLOTUTIA KAl N PO HECQ Ao auTa Sev ivaln S S - _Mdi 8;" - @

(6. Ovopaloupe AUtV TNV KO TLUA anmAwg apolBaia emaywyn, mou emayopevesc HEA:  “2 % dt S < dt (30.4)
oUpBOAIZeETAL pe M xwpic SEIKTEC: XapaKTNPLZEL TARPWE TNV EMAYOHEVN AporPaio enaymyn tov anviov 1 ko 2

HEA amo tnv aAAnAsnibpaon twv SUo mnviwv. Tote:

, , ) . Maoyvntikn ponfj uéoa
Ta apvntika npoonua otig E€. (30.4) avtavakAouv Tov vOpo Tou Lenz. o kade omeipa Toy ZTEPES OTO

1 ’ 1 1 I3 1 ! } 2‘ EC 4 1 : '
H npwtn e€lowon avadépet Tt pua petafoAr oto pelpa Tou tnviou 1 ZTEPEG GTO TMVIO 2, o ]‘_
nipokKaAel petafoAn otn por) LEow Tou mnviou 2, emayovtag pia HEA

., NVviov 2 .+ Mayvntikn por| pEca

ono kobe cneipa Tov

..."":t K" ¥ L.-"
qu)Bz qu)Bl nviov 1

1 1 1 1 ) '\unllj"'i('l “II(I‘:{G}‘:JI’I ........ ﬂ‘M f— p— (30 5]
oto ninvio 2 mou avtitiBetal otn petafoln tng pong: otn Sevtepn tov mviov 1 ko 2 Vi i) :
e€lowaon ol poAol Twv dUo mNViwv evaAldcoovTal. o e PR P o

Peopo oto mvio 1 (mpoxaiei Peopa oto mmvio 2 (mpokaldei
Ano tnv 30.2 n apotBaia emaywyn M eivad: poT| péoa amd to Tvio 2) pof| péca amd to Invio 1)

Mpocoyn: ZNUELWOTE OTL LOVO EVal XPOVIKA METABAAAOHUEVO peU A OE Eva TINVIO Umopel va emayel pla HEA, katl cuvenwg éva pevpa, og Eva deUTEPO mnvio.
H povada apolBaiag emaywyng oto cuotnua Sl ovopdletal henry (xévpt, 1 H), mpog TiuAv tou Apepikavou Joseph Henry (T{oled Xévpl, 1797-1878), evog amnod
QUTOUG TTou avakAaAuPav tTnv NAEKTPOUAYVNTLIKN ETTAYwWYH.

IH=1Wb/A=1V:s/A=1Q-s=1J/A
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30.4 To pedpa i 610 KOKAGUA TPOKAAET
éva payvntikd medio B 6o mnvio Kot og
€K TOVTOV Hi0 PO LEGE® TOV TNVIOV.
Avtenayoyi: Eav to pevpa i oto mnvio
uetafarietar, n petafariopevn pon
néow amd to mnvio endyet o HEA
OTO INVI0.

Mta tétola HEA ovopdletal HEA autenaywyng.
JUpdwva He Tov vopo tou Lenz, po HEA
QUTETOYWYNG TIAVTOTE AVILTIOETAL TTPOG TN
HETABOAN TOU PEVHUATOC TTOU TIPOKAAEDE TNV HEA
KoL €TOL TELVEL VO KAVEL TTILo SUGKOAN TNV Epdavion
petafoAwv oto pevpa. N’ autov tov Adyo, ol HEA
QUTETOYWYNG UTOPOUV VA £XOUV HEYAAN
onoudalotnTa onmoteSAMOTE UTIAPXEL EVal
HETABAAAOUEVO pEV QL.

[ ZeAiba 1094]

AYTENATQrH KAI MHNIA 1

Kat” avaAoyia nmpog tnv EE. (30.5) opiloupe tnv autenaywyn L Tou KUKAWHOTOC WG:

AplOpOg onelpmy 6TO TNVIO
Avterayomyn .., e Y , :
e drmeeee « 2 o, o o
. = NP Pon Ad0y®m TOL peopatoc peca
(N emay@yn) "

. . = amo Kabe omeipa Tov TNViov
gvog mmnviov L . ! & oney mn (30.6)

.., ; :
* Pevpa oto mmvio

Otav dev umapyel kivbuvog cuyxuong He TNV apolBaia emaywyr, N AUTENAYwWYr ovopaletal
QmAQ EMAywyn).
Ao tov vopo tou Faraday yla éva mnvio pe N omneipeg, n HEA autemaywyng eivat:

Avadlataocoovtag tnv EE. (30.6) kot mapaywyilovtac we mpog Tov Xpovo:

Eraymyn tov kukhopatoc
HEA avtemayoyng-----. .,
yyne = v di

o £Vo KOKA®p E=—-L— : UF}L“ - ug,mﬁm:]]E v (30.7)
dti  PEOHOTOC 6TO KOKAMUM

To apvntiko mpoonuo otnv EE. (30.7) avtavakAd tov vouo tou Lenz: onpaivel ot n HEA
OLUTETIAYWYNG O€ €V KUKAWLLOL OVTIOTEKETAL 0€ KABE petafoAn Tou pelpatog autol Tou
KUKAWUATOG.
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30.5 Eva KUKAWO TIOU TIEPLEXEL pLaL
ninyn HEA kat éva minvio. H mnyn eivat
HETAPBANTH, OTIOTE TO PEVMA i KOL O
PUOUOC HeTaBoAng Tou di/dt unopetl
va petafaiiovral.

Metafinm | ~ ° ~

mym - O - I

HEA N

[ ZeAiba 1095]

AYTENAIQrH KAI NHNIA 11

H EE. (30.8) &ivel tn Stadopad Suvapikol ota AKpa EVOC INVIOU Og €va KUKAWA

di

V,=V, —V,=L—
ab a b dt

(30.8)

30.6 (a) H dtapopa Suvapikou ota akpa evog avtlotatn e€aptatal ano to pevpa, evw (b), (c), (d)
n dtadopd Suvapkou ota akpa eVOC tNViou e€aptdtal anod tov pubuod peTtaBoArc Tou peUUATOC.

(@) Avtiotdng pe pedpo i mov péet amd
10 a 6710 b: 10 dvva KO eAaTTOVETOL 0T
10 a 670 b. ;

a > b _
———AANANN———— V,, = iR >0
* R

(b) TInvio pe otabepo pedua i mov péet
amd 10 a 610 b: Kapio S10popd SVVOLLKOD.
icraespé di/dt = 0

4 by, -l
dt
E=0
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(c) Invio pe avéavouevo pedua i Tov péet
amd T0 a 6710 b: TO OLVUUIKO EANTTMOVETL
a6 10 a 610 b.

i a&oavduevo: di/dt > 0

5
(d) IInvio pe elatroduevo pedpo. i TOL pEet
amd 10 a 6710 h: 10 SVVaIKO avEaveTal
amd 10 a 610 b.
i aiarroz’)yevo di/dt <0

di

l

5
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MAPAAEIFMA 30.1

YNOAOrzMOz AMOIBAIAZ ENAIMQrHz

Y& pa popdr) tou mnviou Tesla (pa yevvntpla
vPnAng tdong mou sivatl SnuodAng ota pouoeia
ETUOTNHWV), VO LAKPU CWANVOELSEC TNVIO UKOUG
[ ko pe epPadov dtatoung A p€peL MOAU UKVA
TEPLTUALYUEVEG N, oTteipeg ouppatog. Eva mnvio pe
N, oneipeg to meplBAAeL oto KEVTPO TOu. Nat
Bpeite v apolBaia emaywyn M.

Eupaddv Suxrow']d A

N, oneipeg N, omneipeg

[ 2eAibeg 1092 - 1097]

Mepikeg epappoyec — Napadeiypota

Edapuoyn MNnvia, Metadoon HAeKTPLKAG

Evépyelag kot Kepauvol Edv évag kepauvog XTUTHOEL
HUEPOG EVOG CUOTNATOG LETAS00NG NAEKTPLKNG EVEPYELAL,
nipokaAel Eadvikn avénon tng TAong mou UMopEl va
BAGYEL Ta e€apTApOTA TOU CUOTHUATOC KABWE Kal
otdnmote cuvdEeTal e aUTO To cloTNUA (yLa
TAPASELYUA, TIG OLKLOKEG OUOKEUVEG). Mo va
e\ayLotomolnBouv AUTEC OL ETMUITTWOELG, EVOWIATWVOVTAL
HeyaAa mnvia oto cuotnua petadoons. Auta
XPNOLUOTIOLOUV TNV apXn OTL £va TNVIO AVTLOTEKETAL KOl
KOTOOTEAAEL omoLadnmoTe Taxela LeTaBOA OTO pEVAL.

30.7 Autol ot Aaumtripeg dBoplopol cuvdéovtal oe
OElpaA e Eva mnvio, A otaBepomolntn, To onoio fonba

va dlatnpeital to pevpa HECW TWV AQUTTTHPWV.
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YTOAOYLOMOG QLUTEMOLYWYNG

30.8 MNpoodLopLoUOC TNG AUTEMAYWYNG EVOG
TIUKVA TIEPLTUALYEVOU TOPOELOOUC CWANVOELSOUC
(6aktuAloelboucg) mnviou. Na cagdrnvela, povo
LEPLKEG OTIELPEC TOU TEPLTUALYOTOC daivovTal.
MEpPOG TOU TOPOU €XEL ATIOKOTIEL yLa va pavel N
Statoun 4 kat n aktiva 7.

Ap1Buodg onepov = N
(detyvovtat udévo pepPKeg) g

H. KATZOYOH2 6



30.9 "Evac avtiotdng eivar £va otoyeio
€VTOG TOV 0TOIOL 1) EVEPYELD KOTAVA-
AOVETOL YOPIg SVVATOTNTA UVAKTNGTC.
AvtiBétoc, n evépyela mov amodnkedeTan
o€ £va Tvio To omoio SlappEETal amd
pevpa propet va avaktndei 6tav to pedpa
ELUTTMOVETAL TPOG TO UNOEV.
AvVTIGTATNG e PEVULL i:
T EVEPYELN KOTAVOAMWVETOL.

a b

1
—
. AMW——
R

IInvio pe pedpa i
M evépyela amobnkederor.

i
a > b

—— 0000 ——

L

30.10 H evépyera mov amorteitor yo

™V avaereln evog nrovli avtoKviiTon
TPOEPYETUL OO TNV EVEPYELL LAYV TIKOD
nediov mov amobnkeveTUL 6TO TNVio
avaeAEENC.

[ 2eAibeg 1098 - 1100]

ENEPIFEIA MAINHTIKOY MEAIOY

AnoOnKeVMEVN EVEPYELA OE Eva TINViO

O puBuOC P e TOV OTIoL0 N EVEPYELD TIAPEXETAL TIPOC TO TNVIO (LOOG HE TNV OTLY LoD LOXU TIOU TTOPEXETAL ATIO
Vv e€wtepLkn mnyn) ivat:

di

P=Vyi=Li— ondte dU = Lidi

dt
MrmopoUuE va UTIOAOYLOOUE TNV OALKN elopgouoa evépyela U mou amaltteital yla va dnpouvpyndei eva
TEALKO pevpa I o€ €va mnvio e autenaywyn L €av 1o apxlko pevpa eivot pndév:

JEPREITETETECRCTEPTULTEPE :'|.|‘| ------ ]:J—{U-},rln?n

AmoOnkevpiv G | E
evEpYEI ey pr L[ idi = %LI%.. . (30.9)
0

og £va Ivio === Tehxo pedpa

OloxMpopo amd v apykn T (Undév)
TOV GTIYMLHIOV PEVUOTOC £MC TNV TEALKT] TIUN

MukvoTNTA LOYVNTIKAC EVEPYELOLG
H evépyela o€ €va mNVio oUCLOOTIKA amoBONKEVETAL OTO POyVNTLKO Ttedio Tou, akpLPwWE OTIWE N EVEPYELD EVOG

TIUKVWTN amoBnkeVeTal 0To NAEKTPLKO Tted0 avApESA GTOUG OTTALOHOUC TOU.

[Mvkvetnta payvnTikigg SR B%...--'Mf?flm TOV HayVNTIKOD Tediov (30.10)
EVEPYELIG OTO KEVO 2,_,46*"'* Mayvntikn ctabepd )

14 I /4 I I I I ! ! ! I I 1
AUTO €ilval TO HayVNTLKO avAAOYO TNG EVEPYELAG ava povada OyKou o€ Eva NAEKTPLKO TeEdLO OTO KEVO, U = 560E2

2 \/ ’ . ’ ~ -
MukvoTTa PayvNTIKIG "y B%.....- Métpo tov payvntikov nediov

EVEPYEWS GE £VU VAKO 2L MoyvnTikn SlomepaTdTNTO TOV VALKOD

(30.11)

AmntodelkvUeTtal OtL auth glval n opbn €kdpacn yLa TNV EVEPYELX avA LovAada OYKOU TTou oUVOEETAL UE
ornoladnmote datafn payvntkou nediou og éva UALKO otaBepric Stamepatotntag.
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30.11 "Eva xOkAopo R-L.

TO KYKNQMA R-L 1

To kieioio Tov SakomTn S| GUVOEEL GE

celpd 1o ovomua R-L pe oy HEA £.
g .'.: ! 14 I I I I
4|, - YroBeote OTL kat oL U0 SLAKOTITEG ELval avoLyTol
! s, KOlL OTL O€ KATOLO APXLKN XPOVLKA OTLyun £ = 0
kAelvoupe tov Stakomtn S;. Eotw ot i elval to
& AL 0000 —5— PEVHO OE KATIOLOL XPOVLKA OTLYUN f LETA TO
R —> L kAeilolpo tou Stakomtn S, kat Eotw OtTL di/dt elval
I I I I I
0 puUBPOC petafoAng Tou ekeivn tn otyun. Ou
o Sladopeg dSuvapkou v, (oTa dkpa Tou
52 QVTLOTATN) KO v, (0Ta AKpa Tou Ttnviou) elvat:
To kheicio tov 511‘1};(\.&1] S, pe 10 — iR = Q
TOVTOYPOVO GVOTYLLE TOV 1KOTT S| Uab — 1 KUl Upe = d!(
OTOGUVHEEL TO GUGTNUO QIO TNV TNYY.

Edapuoloupe tov kavova Bpoxou tou Kirchhoff,
apxilovtag anod Tov apvnTKO TTOAO Kal
TIPOXWPWVTAC oToV BpoOxo Ue popd avtiBetn
QUTAG TwV SELKTWV TOoU poAoyLou:

O dwkonmg S| kisiveryie r = 0.
£ %

+|y Si
L——

p
c—ir-1% -0 (30.12)
dt

R 30.12 Mpadikn mapactacn Tou i

T OUVOPTNOEL TOU ¢ KOTA TNV avénaon tou
peLUATOC OF £va KUKAwUA R-L pe pia HEA
o€ oslpd. To TeAko pevpa ival I = E/R-
ETIELTA QTTO Mol 0TOBEPA XPOVOU 7, TO

L pevpa elvat to 1 — 1/e autng tng TIUNC.

[ 2eAibeg 1101 - 1103] copyright @ 2020 EKAOZEIZ NAMAZHZH

AU&non tou Peupatog o Eva KOkKAwpa R-L

OAokAnpwvovtag Bplokoupe:

/‘ di’ /‘R ,
L

£

i = - (1 — ¢ Ry (30.14)

Yrafepd ypovov - . LveEroyoyi

30.16
Yo £vo KOKAopa R-L ( )

Rruenns Avtiotaon

Ye Xpovo (oo pe 27, To pevpa $pBAveL oTo 86 % TNG TEALKNG TOU
TIUAG: 0€ Xpovo 57, 010 99,3 % kat og 107 oto 99,995 %.

H evepyelakn Oewpnon pag npoodEpel mpooOetn
KOTovonon tn¢ ouunepLlPpopag evog KUKAwpotog R-L.
MoA\amAaoialovtag pe i tnv (30.12)
Ei = iR + i
dt
Ao tnv oYU £ OV TAPEXETAL ATIO TNV TTNYN, £Va LEPOG
(I2R) KATAVOAWVETAL OTOV OVTLOTATN KoL £vol AANO HEPOC
(Li di/dt) arnoBnkevetal oto nnvio. KatL avdAoyo pe tnv
avaAuon Loxvog yLo TN $OopTLoN EVOC TTUKVWTI).

(30.17)

H. KATZOYOH2 8



30.13 I'poagikn Tapdotacn Tov i Guvap-
TNGEL TOV { KATA TNV 0mocfecn tov peoua-
T0¢ 6¢ £va KuKAwpa R-L. 'Ererta and ua
otabepd ypovov 7, To pedua eivor to /e

NG OPYIKNG TOV TIUNC.

R —> L
I

S,

-

O dwkonnc S, kheivel
vt = 0.

Q
== S

[ ZeAiba 1104]

TO KYKAQMA R-L 11

AnocpBeon tov Pevpatoc og Eva KUkAwpa R-L
YrnoBgote twpa OTL 0 SLaKOMTNG . S; 0To KUKAWHA Tou Z). 30.11 €xeL KAELOEL YLt OPKETO XPOVO WOTE
T0 pevpa va £xeL pOAoeL otnv TN 1, Mndeviloupe To XpOVOUETPO HagG YL VoL OplooUpE Eava TNV
apxn Tou xpovou, kAeivoupe tov dtakomtn S, Tn otypn ¢ = 0, mopakApnTovIag tnv unotapia. (Tnv
bl otyun mpemeL va avoi§oupe tov S, yia va populaoupe tnv pnatapia.) To pevpa pECW TwV
R kat L dev unbdeviletal akaplaio aAAa ¢pBivel opaAd, onwg dpaivetot oto Xx. 30.13.
H e¢lowon Bpoxou tou avtiotolyou kavova tou Kirchhoff Bpioketat amnod tnv EE. (30.12) pe amin
noapdAewdn tou o6pou £ .
Enavalapfavovtag tn dtadikacia Bplokoupe:

i = Ie (R/L) (30.18)
ornou /; elval To apyko pevpa t otyun ¢ = 0. H otaBepa xpovou, 7= L/R, elval o xpovog ou

amnatteital yia va eAattwBet to pevpa oto 1/e, 1) mepinou oto 37 % tNG ApXLKAG TOU TLUAG.

H evépyela mou amaltteitatl yia va dtatnpeital To peupa Kata tn SLAPKEL TNE anooBeong
TLOPEXETAL OTIO TNV ATTOONKEVUEVN EVEPYELA OTO HAYVNTIKO Ttedio Tou Tnviou.
2tn O6éon tng EE. (30.17) €xoupe:

di

0= iR+ Li— (30.19)

dt
Y€ aUTAV TNV Ttepimtwon, to Li di/dt sivat apvntiko- n EE. (30.19) deiyvel 6tL n evépyela o sivat
aroOnKeupEvn oto mNVio EAATTWVETOL e PUBUO 100 HE TOoV pUBUO KATAVAAWONG EVEPYELAC, i2R,
OTOV QVTLOTATH.
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TO KYKAQMA L-C 1

‘Eva KUKAWLOL TIOU TIEPLEXEL VAL TTNVIO KAl Evav TIUKVWTN SelyVeL pla evieAwg vea popdr cupmepldopdc, ou xapaktnpiletal amo TaAavioU evo pevpa Kot GpopTio.

AVTIGTPEQETOL 1] TOAMKOTNTO TOV TUKVOTH| W
l AVTIGTpEPETOL 1] POPA TOV PEVLATOC j'

(

[Tukve g TANP®S QOPTIGHEVOS [Tvkvemc Tinpog [Tukvec TAP®S EOPTIGEVOS [Tukveomgc Tipec
HUNOEVIKO pEVLLLL EKQOPTIGUEVOC- UndeviKo pedpo EKQOPTIGUEVOS: LLEYIGTO PEDLLN
| m | LLEYLGTO pEDLLL | Vi |
O [ m O | +0u '

" O mokveTIC O Tukvetig : O mokvetg

+—E_ ekpoptiletan | L eoptiCetar E ekpopTtiCeTar .

+ 10 { avéaverat 10 / peioveTal - 10 [ culaveton

=0 s | —> || =>

C i H
L

Iml B, Tlm ImT

[ .

-
3
[=2!
Q\
E=UB+UE E=UB+UE E=UB+UE E=UB+UE
Ok 1 evépyela TOV KUKADUOTOC OAn n evépyelo 10V KOKADWOTOS OAn n evépyela TOV KUKAGUOTOC Ohn n evépyera oV KUKAOUATOS
eival amobnkevpévn eivol amobnkevpevn elvat amobnkevpévn gival amrobnkevpevn
GTO NAEKTPIKO 7Edio GTO Ly TIKO Tedio GTO NAEKTPIKO mEdio GTO LayVNTIKO Tedio
1 1 3
@t=0xkut=T (b}r=ZT (c)r=5T (d)r=ET

(kAeioipo Tov drokom yo t = 0)
\ A1 A1 v
\ < < /

~J - . e . ~
O mokvo g optiCetat: to [ pewmvetal

30.14 Y& éva tahavtoupevo KUKAwpa L-C, To ¢popTio 0ToV MUKVWTHA KAl TO pEVUA HECW TOU MNViOU HeTaBAAANOVTAL NLTOVOELSWCE LE TOV XPOVo. H evépyela
HETOTTEL HETA§V TNG LayVNTLIKAG EVEPYELOG 0TO TiNVio (Uy ) Kot tnG NAEKTPLKAG evepyELag otov TukvwTn (Uy ). Onwg cupPaivel kal oTtnv armmir applovikn Kivnon, n
oAwkn evépyela E mapapével otabepn.

[ 2eAida 1106] copyright @ 2020 EKAOZEIZ NAMAZHZH H. KATEOY®HS 10



30.15 Edappoyn Tou Kavova
Bpoxou tou Kirchhoff oe
KUKAwpa L-C. Qaivetal n
dopa Stadpoung otov Bpodxo
TIou BewpPOUE yLa TNV
e€lowon tou Bpoyou.

C
+q || —q

—

[ 2eAidec 1106-1107]

TO KYKNQMA L-C 11

HAektpikéc TaAaviwoelg o éva KukAwpa L-C

di ¢ d*q 1
L = — t+t——=q=0
Jdf C a2 ch (30.20)

H EE. (30.20) €xel akplBwg tnv (dla popdn He TNV e€lowaon mou BprRKaUE yia TNV oA apovikA Kivnon:

d’x  k : ' {0 b6
+ e =0 = A cos(mt n 95) OTou T,O rt?\aroq’A Ko n VU,OVLOL cba'onq ®
drz m g€aptwvtal amno TL§ apXIkEG CUVONKEG.

2e éva KUKAwpa L-C to ¢opTio Tou MUKVWTH ¢ tailel Tov pOAO TNG LETATOMLONG X, KOL TO peVpa i = dg/dt eivan
avAaAoyo tng TaxuTnTag Tou cwpatiov v, = dx/dt. H enaywyn L gival avaloyn tng paiag m, Kat to avtiotpodo tng
Xxwpntkotntag, 1/C, sivat avaloyo thg otabepdc eAatnpiov k, EMOUEVWG:

g = Qcos(wt + ¢) (30.21) To ottypaio pebpa i = dg/dt eiva: | = —wQsin(wt + ¢) (30.23)

Fovkn ovgvémra, 1 .. Xopnukomra
™E TOAAVTOONG O Y = K (30.22)
£éva kukiopa L-C L,C Emoryoym

O otaBepég O kat ¢ otig EE. (30.21) kat (30.23) mpoodlopifovtal amnd Tig apxlkéG CUVOKEG.

copyright @ 2020 EKAOZEIZ NANAZHZH H. KATZOYOH2 11



Evépyewa og Eva KOkAwpa L-C

To kUKAwpa L-C eival emiong éva dtatnpntiko cotnua. Ag

Bewpnooupe kat taAL otL Q eival to peyloto dpoptio Tou

TUKVWTH. H evépyela tou payvntikol riediov ¥ Li% oto mnvio

KAOE YPOVIKI) OTLYUH OVTLOTOLXEL OTNV KWVNTIKA EVEPYELD Y2 mv?

TOU TAAQVTOULLEVOU OWHATOG KAl N EVEPYELA TOU NAEKTPLKOU

nediov ¢%/2C oToV MUKVWTH AVTLOTOLXEL 0T SUVAULKN EVEPYELQ

Y5 kx?tou ehatnpiou. To ABpOLOHA AUTWV TWV EVEPYELWV

LoouTat Pe tnv oAwkn evépyela O%/2C Tou GUOTAUATOG:

2 2

TLi% + v _<

2C 2C

H oAwkn evépyela oto KUKAwa L-C elval otabepn- TaAavtwveTal
HETAEL TNG NAEKTPLKAG KAL TNG LAyVNTIKAG LopdNG, akpLpwg
OTIWG N OALKI KNXQWVLKI EVEPYELA OTNV ATTAR APHOVIKA Kivnon
elval otaBepn Kal TaAaviwveTol HETAEL TNG KIVNTIKAG KOL TNG
Suvapkng popdng.

(30.25)

MINAKAZ 30.1 ]

ToAavtwon Zuotnuatog EAatnplou-Malog Zuykpvopevn pe HAekTpLkn

TaAdavtwon og KOkAwpa L-C
Yvotnpe Eratnypiov-Malag
. . 1 2
Kwntikn evépyewn = smu,”
Avvopukn evepyen = %kx‘"’
imvl} + 3kx? = TkA
v, = *VkmVA — x*
!
, = dx/di
fT

\"I m

&
I

w:

x = Acos(wt + ¢)

Kvkiopa [nviov-Ilvkveoti
MayvnTikn eveépyeln = :L,L:'z
Hhextpicn evépyewa = ¢2/2C
L2 + ¢22C = 0*/2C
i=+*\V1/LCVO* - ¢

i = dq/dt
_ [
Y NiLc

g = Qcos(wt + @)

2tov Nivaka 30.1 cuvoyifovtat ot avaAoyieg HeTalL TNG AMARG APHOVIKNAG Kivnong Kot TwV TaAavIwoewv oto KUKAwua L-C. H epdavig
napaAAnAia tov Ppaivetal eKel eivat TG00 LOXUPN TTOU LOG ETILTPETEL VAL AUGOUME TIEPLTAOKAL LNXOLVLKA TIPOPARHLOTA KATOLOKEVALOVTOLG
ovAAoya NAEKTPLKA KUKAWLOTOL KOLL LETPWVTOLG TA PEULOTO KOL TOL SUVOLLLLKA TTOU QVTLOTOLYOUV OTLG INXOVLKEG TTOGOTNTEG IOV TPETEL VAL
npoodloplotolv. Auth eivar n Baotki apxn TOAAWV aVAAOYLKWV UTTOAOYLOTWY. AUTH N avaloyia Unopel va emekTaOel OTLIC AMOOPBEVOUEVEG

TAAOQVTWOELC.

[ ZeAtba 1108]
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TO KYKAQMA L-R-C ZE ZEIPA 1

E€attiag Tng aviiotaong, N NAEKTPOUAYVNTLKY EVEPYELD OTO KUKAWUA KATAVOAWVETAL KOL LETOTPETETAL O AAAEC
30.17 Eva kUKWt L-R-C o€ OELpd. uopl)cbéq, OTWG o€ EOwTF:pLKI"]’ EVEPYELA or’a U’)\le TOU KUKAWHaTOC. H avtiotaon og éva NAeKTPLKO KUKAWHA glval
avaAoyn Pog TV TPLRM o€ Eva UNXAVLKO cUOTNUA.

Otav 0 dwkonc S Ppicketal ’ ‘ ' ’
GE OUTAV T (}r',m]]: M Jl:[iﬂ. poptilel AvaAuon Evog KukAwparog L-R-C og Zepa
: MpwTta KAEIVOU UE TOV SLAKOTITN TIPOC TO TAVW, CUVSEOVTOC TOV TIUKVWTH ME pa ety HEA £ yla apKeTd pakpo
XPOVIKO SLAOTNUA WOTE VO EIAOTE OlyoupoL ATL 0 TUKVWTHG arokTd to TeAko tou dpoptio O = C £ kot KAOe apyikr
I | ": TaAavtwon €xeL MANpwg anooPBeotel. Enetta, tn xpovikn otyun ¢ = 0 B€toupe tov dLakormtn otn B€on MPog Ta KATW,
E adaLpwWVTaC TNV TNYNA Ao To KUKAWMO Kol B£TOVTAC TOV TUKVWTH OE OELPA LE TOV AVTLOTATN KOlL TO TINVLO. ZNUELWOTE
OTL TO ApPXLKO pel A €lval apvnTLKO, avtiBetng dopdg mpog autiyv ou ¢aivetal va €xeLto i oto 2X. 30.17.

TOV TUKVOTH.
£
+

Apxilovtag amnod to onpeio a kot dtaoyilovtog iR — Lé _ 9 _ 0

Tov Bpoxo kata tn dtevBuvon abceda, €XOUUE: dt C

AVTIKOOLOTWVTOG TO i PE dqg/dt Kat dzq R dgq 1 o (30.27)
avadiatdooovtag Toug dpouc Bplokoupe: a2 L dr ol 1ct ™ '

Yriapxouv yevikég pEBodol elpeong AVoewv tng EE. (30.27). H popdn tg Avong eivat StadopeTiki yla tTnv
urokpiowua amooBevopevn (Uikpn R) Kal yio TV untepamooBevopevn (LeydAn R) nepintwon. Otav to R?
elval pkpotepo amnod 4L/C, n Avon €xeL tn popdn (umokpiopa anoofevouevn cuumnepidopad):

. - o . —(R/2L)1 I R?

Otav o doukomnce S petaxtvnOei q = Ae cos = — Tt + ¢ (30.28)

o€ aUTNV 1 B€on, 0 TVKVMTIC LC 4L

EKPOPTILETUL HEGE® TOV UVTIGTATN Foviaki cvyvétTa 5

KOl TOU TNviov. TOV VTOKpicpa omoofe- 1 fgen e Avtiotaon (30.29)

: - : et = R .

VOUEVOV TUAUVTOOCEW®Y ° 1L.C 4L2‘, ______ Enoyoyn
ot évo Kuokhopa L-R-C _ RGN
ot oEpd Emoyoym XmpnTIKOTN T
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TO KYKAQMA L-R-C ZE 2EIPA 11

FpaPLKEG MAPACTACELG TOU POPTIOU TOU TTUKVWTI CUVOPTNOEL TOU XpOVou o€ eva KUKAwpa L-R-C o€ oglpd pe apxtko poptio O .

(a) Yrokpicipa amosPevopevo KOKA®UO (b) Kpicipa amosPfevopevo KOkAmpo () YrepoamooPevouevo kOKAmpua
(upn avrtictaon R) (neyavtepn avtiotaon R) (mod peydain avtictaon R)
q q q
OF. Q Q
/N~

N7 __ :‘\__( I 4 4
v \/ \/ VA o R*=4L/C 0

H ouunepipopd evog kukAwpatog L-R-C o€ oelpa gival evieAwg avaloyn MPog AUtV VOC armooBeVOEVOU apuoviKoU TaAaviwth (Quunbeite tnv
QVTLOTOLXLOL UNXOVLKWY - NAEKTPLKWYV TTOpaETpWY, Sladavela 11):
2 ,
dx d°x AV OVTLKQTOOTHOETE TN X UE TO ¢ d 25} R dg 1

—hx = buy = may n‘ —hx = bE - mﬁ npokUmteL n E€ 30.27 a2 L dt * c?” 0 (30.27)

21NV UTtoKpiola anooBevopevn nepintwon, n otabepd aong ¢ oto cuvnpuitovo tng EE. (30.28) divel tn Suvatotnta napouciag t1éoo apxlkou doptiou

000 KaL apXLKoU pEUMATOC TN XPoVIKN otyun ¢ = 0, avdAoya mpog Evav UTIOKPLoLUO ATtOCBEVOLEVO APUOVLKO TAAQVTWTH TTOU TOoU SLveTaL ap)LKN
HLETATOTILON KoL apXLKN ToxUTnTA. -
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