Xovoyn Hlektpoteyviag yia Tic €E€TACELS ek 1/17

YAH

H vAn Hiektpoteyviag yio v e€étaon eivar povo o Tapakato PociKd.

"Exo mepidnym Bewpiog kot Avpéva mapadeiypota ta omoia etvon mapdpota pe ta Oépota tov eEetdoemy.

Av 10 vo TEpAceTe TO pABNpo givar oNUAEVTIKO Y0 60C Y0 S1AQPOPOVS AOYOVS YO TOVS OTTOIOVSG OV
vpaoete petd ™V eE€tacn (§vapln TPuKTIKNG, TPOGANYT, GTOKTIGN TTVYIOV KAT.) TOTE PpOvTioTE VU
TPOETOLNAGTEITE KoL VO, S10fdoeTe TO AOPUEVE TUPAOEIYLATA Y10 VO, TEPACETE.

Noépog Ohm

E&dptmon avtiotoong amd vAko, unkog, dtotoun, Oeppokpacio
2uvdvacol avtiotdoemy

Awonpéng téong

Awonpéng pedpotog

Toybg

Kavoveg Kirchhoff (ywpig cvotua)

MéBodo¢ kopupikmv Tdoemv (Ympic cuoTUA)

doption — exkeoption mukvath (RC)

10 Avamtoén — undevicpog pevuatog e mnvio (RL)

11. Egappoyn tonmv evarloccopevon og KOKAopa oelpds RLC

© N~ wWwD P

KoAd svdfacpa

NOMOZX OHM - XYNAYAXMOI ANTIZETAXEQN

1
R

To niektpikd pevpa péet and onueio LYNAOTEPOL SLVOUIKOD GE GNUEIN YOUNAOTEPOV SLVOULKOD, OTTOC TO
vePO PEEL TPOG BTNV KATNPOPO.

To onpeio a éxet yniotepo duvapkoé and to onueio b : V, >V,

[Ttdon taong eivon 1) Sropopd. : V,, =V, =V, (apyico duvapkd peiov TeMko)

Atopopd duvapkod eivar 1 dtapopd : AV =V, -V, (teMkd duvapukd peiov apytko)

Noépog Ohm yio petaAiikong oymyong : To pevpa ivorl ovaioyo g TTdong TAong 6Te GKPo TOL ay®YoD
KO OVTIOTPOP®S VOAOYO TNG OVTIGTAONG TOV oy®yov :

| = Yo

Y70 vopo tov Ohm palovps v Tdon 6To GKPA TOL EVTIETATY KoL 6x1 6700 V Bpodpe papoota pog!

H opum avtictoaon evic aywyod e£aptdtot omd T0 VAIKS Kol TO, YEMUETPUKA TOV YOPUKTPIOTIKA
l

R=p_
P3
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Material with
resistivity p
Cross-sectional

area A
(a) (b)
H e1dum avrtiotoon p kédbe vAkov (Kot dpa Kot 1 ok avtictaon) eoptdrol and ™ Beppokpacia.

p=p,1+aA0) = R=R,1+aA0)

Omnov a ovopdletar BepLokpaclakdc GUVTEAEGTNG Kot po, Ro elvan o1 Tiég og par Beppokpacio avagopds 1
oV apykn pog Beppoxpacio. Ot TYHEG ToV p 6TOVE TIvaKeS divovial cuvidmg yua Beppokpacio 20° C

1
To avtioTpoo tn¢ avtiotaong ovopdletat aywypotnta : G = E
[Ma va Bpodpe v 160d0vaun avticToon GLVILAGUOD OVTIGTACE®Y GE GEPA TIG TPOGHETOVIE
Rop =R+ R+ Ry +...

Ye oelpd onuaivet : dappéovtor amd To 110 peEdUa.
i R R,

16

b

Mo va Bpodpe v 16030 voun avTicTosT GLVOVAGIOD AVTIGTACEMY TOPAAANAL, OVTIGTPEPOVUE TNV 1G0OVVOUT
ayoyudtTa 1 onoio PpiokeTol TPocHETOVTAG TIC AYOYILOTNTES

G,,=G+G,+G;+...=

1 1 1 1

— =t —+—+..

R/mcp RZ R3
Mopdadinio onuaivet £xovv Ko dkpa Kot dpo id1a TTOG™ TAGNC 0T0 AKPO TOVG.
o 800 avtiotdoelg TapdAinia, 1 wwodvvaun cvpforiCetan R, || R, , evd o tomog yiveron

R
RfrapERlllRZ: Rl 2
R +R,

Node a

i
! @) % R, % R,

Node b

Hapdosrypa 01

H ok avtictaon evog ydAkivov anviov Kamotog pnyovig tpv v dovAéyovpue eivan 180 Q. Apod 1
unyovn dovAéyet, Eavauetpape kot Bpickovue 210 Q. ITdécovg Pabuovc Exel avéPer | Oepuokpacio Tov
nmviov ;
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[0epporpaciords cuvtelestig yaikov : @ =0,00386/ °C

Amdvinon
R-R, 210-180

R=R,(1+aA0)= Al = = =43°C
aR, 0,00386-180
Hopaderypa 02
Bpeite v 160d0voun avtioTaoT TOV GLVILOCUOD AVTIGTAGEDMY TOL GYNIATOG
4 Q 1 Q
O AW MW
2Q
R
<d %5 Q
. 6 Q 3Q
3Q
O—A\WWY
Amavrnon

Ot1 Q ko 5 Q givar og oepd. Ot 3 Q ko 6 Q givor Tapdiinies. Tig cvvdvalovpe Ko Eavacyedtdlovue
aVTIKOOIGTOVTOG TIG 100OVVOEC.

3-6
1+5=6 Q, 3|6=——-=2Q
3+6
40Q
O MW i
z20
R = >
9, [ =60
-\-..___j_ \'-.._,_
20
8 Q ‘“|>
O AV
(a)
Topa o012 Q kot 2 Q givar o€ oepd 2+ 2 =4 Q Kot 0 GLVSVOGHOS TOVG Eivat TAPAAANAOG pe TV 6 Q

(2+2)||6=4||6=L6=2,4Q
4+6

Havaoyedialovpe avTiKafoTdvVTog TIG 160GV VALLEC.

4 Q)
., AW
R =
. fc:i 2.4 Q)
80
o Wy
(b)
Thdpa OAeg ival o oE1pd : Ry =4+2,4+8=14,4Q
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IZXYX

H 10y0¢ mov xatavaldvel éva ototyeio KukAdpotog mov dappéetal and pgopa | kot Ppickeror ved Taon V

dtvetan amd Tov TOTO

Ortav ypagovpe T ox€on e IKPA YPAULOTO EVVOOVUE GTIYHOIES TIEG 10YVOG, TAONG Kol peOLATOC KAODS
aVTEG LeTAPAALOVTAL YPOVIKE GTO EVOAAAGGOLEVO PEDLLOL

p=ov-i
H mtédyon téong vroroyileTor Kotd T QOPA TOL PELLLOTOC,
Orav 10 pedpa eloépyetal amd Tov BeTikd axpodéktn (Yyniotepo duvapkd) Tov otoryeiov Kot eEépyetan amod
TOV apvNTIKO aKpodEKTN (YauUNAITEPO SLUVOULKO) TO oToLyElo Katavaldvel evépyela (owtd cupPaivel Tava
oTig avtiotdoelg). Otav cvpPaivel to avtiBeto, SNAadn To pedUa va EIGEPYETOL OO TOV OPVNTIKO KOl VO
e&épyetar amd Tov OeTikd aKPOOEKTN TOTE TO GTOWEID TPOCcEEPEL oYy (Topdyel evépyewn). To devtepo
ocvpuPaivel ot mYES, €KTOS av 1 Qopd Tov pevpoTog glvar avtifetn omdte M YN (umotapio) eoptilel
KOTOVOADVOVTOG EVEPYELQ.

i i

e —
+ +
v v
p=+ui p=—u
(a) (b)

To (a) givon ) avtiotaon ) pratapio wov eoptilet. Katavaldvel iy +ui .
To (b) givar M. Koatavaldvel ioy0 —vi , dnhadn mpoceépet 6To KKA®M 1630 +Ui

H 16)0¢ mov Katoval®VETOL GE o ®UIKT ovTioTaoT Tpokvrtetl and To vopo tov Ohm

2
p_vi=Y_ IR
R

H 1oy0¢ mov mapdyel wo nyn ue HEA E | 6tov dwappéetor amd pevpa | eivar

P=El
Emedn ot myég mapovoidlovy kol ecmTEPIKN avticTaot I, 6tav dappéoviol amd pevua £xovy Taon e£6d0V
mkpotepn and v HEA: V; = E—Ir <E xot 1 16306 mov npocspépovy 6o vedrowmo koxkhopa sivor

P=V;l =El —1°r
Awatipnon evépyerag : To dOporspa 6LV TOV 16YVOV 6€ £vo, KOKA®ONA ival i60 pe pnosy
>R =0
i

Oon evépyela TopayeTol amd KATO0 GTOYELN KATAVOAMDVETOL GTO VITOAOUTAL.

Ene1df n woy0¢ eivon evépyeta ava povado ypovov P =W / t yio va Bpodue Ty gvépyeta mov KoTovaAmOnke

(ko Gpa. To KOGTOG TNG, EMELON 1] EVEPYELN TOAEITAL KO O)L 1 10YDS) TOAAATAAGIALOVLLE TNV oYY €L TO YPOVO
Aettovpyiog :

W =P-t
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"Etot opileton ko 1 povéda evépyetog kihoPotmpa KWh :
KWh =1kW -1h =1000W -1h :1000% 1h- GO% : 60% ~3.600.000 J = 3,6 MJ
|

Hoapaderypa 03
To mopokdtm oynuo deiyvel €va KOKAoUA pe S otoygeio. Av ot 1oyveg Tov otoeimv 1, 2, 4 kot 5 eivan
avtiotoyge B =-205W , P,=60W , P,=45W , P, =30 W 16t¢ 10 otoyeio 3 katavordver 1

TPOGPEPEL 1oYL KoL TOCT;

Amdvtnon
> P=0=P+P,+P,+P,+P,=0=-205+60+P,+45+30=0=P,=+70 W

Karavorover 70 W

Hapdocrypa 04

Owaxdg katavorlmtg katavolavel 700 KWh tov Iavovdpro. To wdyto eivar 20€. H tipordynon g
evépyelag givon : Tpmteg 100 KWh tiun 0,06 €/kWh, endpeveg 200 kKWh tur 0,08 €/kWh, népav tmv 300
KWh tun 0,10 €/kWh. Tt 066 X Oa TAnpdoEL Yo, T0 AOYapLocuod ToV |

Amavtion

X =20+100-0,06+200-0,08+400-0,1=20+6+16+40=82¢€

KYKAQMATA IIOY AYNONTAI ME XYNAYAXMOYX ANTIETAXEQN ITAPAAAHAA KAI
YEIPIAKA

Hoapaderypa 1

No VToAoYIGTOVY TO PEVUATE, KOl Ol SLaPOPES SOLVAULKOD (T} 01 TTAOGELS TAGTC) GTO TAPAKATM KOKAWMUN TOL
&xel yn pe niextpeyeptikn dvvaun (HEA) £=6,0 V kot avtiotdteg R1=100 Q, R,=R3=50 Q, Rs=75 Q. [16on
1oYOG KOTAVOA®VETOL 0TIV avtiotaon Rs;

Znuavtiy mapocipyon : Ta dedouéve divovrar oe dvo onuavrikd yneia (m.y. 6,0) dpa ta telikd

oamoteréouara Qo mpémel va aTpoyyviomoinBody ce 2 cnuovtikd yneio. 2e evoldUEGOVS VITOLOPIGUOVS
Kparaue éca ynpio Oéiovue.
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Ry

I ks
|
O
o8
E
WA
&

Avon
2yeoralovpe To pELLOTA KOt TG L0POPES SOLVALLKOD GTO KUKAMULA

Ioyvovv ot kavoveg Kirchhoff
I
t 4 I =1+1,+1,
+) E=V+V
Ot R,, R;, R, etvon mapddinieg (idia mrdom Tdong ota Grpo Toug).
i:i+i+i:i+i+i:0,02+o,02+o,01§=0,05§:> Ryu =L_=18,75 Q
R, R, RR R, 50 50 75 0,053

O ouvdvaopdg toug givon o€ ogpd pe v R, (Srappéovton amd 1o 810 pevpa)
R, =R +R,, =100+18,75=118,75 Q

To ouvohkd pevpa mov mapéyet n iy pe HEA £ givan

I, = E__6_ =0,0505226 =~ 51 mA

'R 11875

Apa n taon omv R, omd vopo Ohm givan V, = LR, = ﬁloo =5,0526315789~ 5,05 V

(8ev oTpoyyvromotovpe 610 5,0 yioti Tpémet pe o V va abpoilovv 610 6,0 V)

Y1ig mapdAnies Ry, Rz, Rs, woydet amd vopo tov Ohm :
V =IRy =1,R, = 3R =R,

Apa V =1R,, = L:|.8, 75=0,947368~ 0,95 V «a
118,75
I, =izw =0,018947 ~19 mA
R, 50
V. 0,947368

=——=0,018947 =19 mA
50

I3

|4

R,
V. _0947368 _ ) 11263158 ~13 mA
R, 75

EMéyyoupue
Kavova peopdrov: I =1, +1;+1, =51=19+19+13 1oydet

Kavovo taoeov : E =V, +V = 6=5,05+0,95 1oy0et
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Toxbg omv R : P, = I7R, =(13x10°)75=0,012675~ 13 mW

Ta 1010 amoTEAECLATA TAIPVOLLE KOLL ALV PTCLLOTOMCOVLE KATEVOEIOY TOVG TOTTOVS TOL SLUPETN PEVILATOG

(6mov G =1/R n ayoywétnta) :

1/50

G 6
I, =1 2 __ - :
? 1G,+G,+G, 118,75 1/50+1/50+1/75
l,=1,~19 mA

G, 6

Y75

| =1 = .
Y 'G,+G,+G, 118,75 1/50+1/50+1/75

Mapaderypa 2

=0,01894737 =19 mA

=0,01263158 ~13 mA

Hoteg eivat ot Tég Twv pevpdtov i kot iy 610 TapakdTe kKokhopo, av i, =6 A kot Rp=2 Q, Rs=3 Q.

Axpifela amavimong éva onUavTiko yneio.

11

(0)

Ov R,, R, givar mapddinheg pe ntdon téon ota drpa tovg Vy, =V, =V, kot yu tig 800.

2

Apa V=V, =V, =V, =,R, :i3R3:>i3:i2%:>i3:6-§:4A

3

To I, Bpioketar omd Tov kavove pevpdtav tov Kirchhoff

L=1,+i,=>1=6+4=10 A

IO XYNOETA KYKAQMATA

e md ovvheTo KUKAGHOTO (OTWEC GTO TOPAKAT® GYNUA) OTTOV VILAPYOVY TOAAES TTNYEG /KO Ol GLVOVAGHOT
OVTIGTACEWMY G GEPE Kot TApAAANAa OV EXAPKOLV Yol VO BPOVIE TN GUVOAIKT AVTIGTOGT YPT|CULOTOLOVUE

oG 6v0 Kovoveg Tov Kirchhoff :
1) Kavévog peopdtov 1 képpov :

L+, +1,=0

[eloepyoueva pe +, e&epydpeva pe — |

A7d dlaTtPNoN NMAEKTPIKOD POPTION: TO GLVOAIKO NAEKTPIKO QOPTIO OV GLGCMPEVETUL GE Ve, KOUPO givart
UNOEV 1 TO GLVOALKO NAEKTPIKO PEVLLA TTOV EIGEPYETAL GE Evay KOUPO gival undév (0,TL pumaivel Pyaiver)

2) Kavovog taceov 1 Bpoxov : |V, +Vy +V, =0

[apyid TeEMKO onueio 1010

ATd d10TPNOT NAEKTPOCTATIKNG SVVAMIKAG EVEPYELAS : 1] GLUVOALKT O10.popd duvaptkod (1] 1 TTdoT TAeNC)

YOp® o€ éva PBpoyo sivar undév

Kootog dnnidng, Kabnyntig
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[H xivntikn evépyeia mov amokTobV To MAEKTPOVIO OO TNV ETTAYLVCT TOL MAEKTPIKOV TESIOL YAVETOL GE
BepuoTTo TAVE OTIC avTIoTACELS. Ta MAekTpovia Kivovvtol pe otabepn TayvtnTa oAicOnong kot étol M
ST pnon g evépyelog 1oodvvapet pe datpnon g duvapukng evépyestag povo. |

a b d

C

Av Epovpe Tig HEA tov mydv Kot TI¢ TIHES TOV OVTIGTACE®Y, YPNCULOTOIOVIE TOVE TUPUTAVD KAUVOVEG KOl
naipvovue 0ceg eElomoelg YPElalOUACTE Y10, VO ADGOVUE Y10 TOVG OYVAOGTOLG OV €ivol TO, pEOUATO TOV
KAadwv. aipvovpe cvotiuata e€locdoemv 2X2, 3X3, KAT. LT0 KOKAMUO TOV TOPUTAVE KUKADUOTOG, TOL
éyovpue 3 peOUOTO TPOKVTTEL GVGTN O 3X3.

Oa cag ntnosi va gpappocste Tovg kavoveg tov Kirchhoff yio v exihvon kukhopdartov, opng ta
KukAopoto 0o gival Tétowo @ote o1 6oL vo Advovtar 1] KeOepio amd povn e, (opis va ypetooTel
vo. MogTe cuaTnpo. Mabete va Tovg epapuolete. Oa tE6ovy o€ 6Lovg/0hes.

Eriong, 10 mopandave kiklopa (rov pe kavoveg Kirchhoff 0a yperalotav svotnpa 3x3) 0a cog {ntnOsi
va. To AMoegte pe ™ péBooo tov Tacewv Koppov mov odnyei o o povo eicmon pe évav dyvocTto.
AwBaocte Tv. Oa Técel 6€ 6LoVS/OheS.

Mapaderypo 3 (Kovoveg Kirchhoff, yopic cvotua)
3V
||

Bpeite ta pedpoto 6T0 Topanive KOKA®A.
Avon

Bpoyoca9Vvba: 9V-18Q-1,=0=1,=0,5A
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Bpoyoca9vVbca: 9V-5Q-1,+3V=0=> Ilz%:2,4A

KopBogh: I,—1, -1, =0=1,=1,+1,=2,4+0,5=2,9 A
Hopaderypa 4 (MéEBodoC KOUPIKMY TAGEWDV)

Na Bpeite o pevpata oto mapakdto kokhopeoav E =24V, E, =12V, R, =50Q,R =R, =30 Q

[axpifelo = 600 onpovikd yneio]

C

d

Oétovpe Vy =0V. Tote V, =E =24V ,V,=E, =12 V. To pévo dyvmcto dvvapkd mov pévet eivar

Avon

T0V onueiov b. Xpealdpaote a e&icmon ya va 1o Ppovpe. Avty givorl o kavovag Tov KOpPov.

|1+|2+|3:0:\ﬁ+\ﬁ+\i:0: 24_Vb +12_Vb +O—Vb -0
R R R 30 30 5
ko eni 30 1 24—V, +12-V, -6V, =0=8V, =36 =V, =45V

b C

Vd=0
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_Va _24-45_195

1, =0,65 A =650 mA
R 30 0

|, = Yo 12745 _15_4 55 A_ 950 mA
R, 30 30

V, 45

l,=—%=—-=-0,90 A=-900 mA
R, S)

10 |;30tpéyet Tov kKhado bd pe popd avtifetn amd cvTiv TOL TO GYENACOLE.

| KYKAQMATA RC KAI RL

®option IMukvot

E:%t &1

Otav kheioel 0 dakodmng N myn Ba popticel Tov TukveTy péYPL vo aroktoet tehkd goptio Q =CE. To

eoprtio otov mukveT Ba eivar po ov&ovsa cuvaptnon tov ypdévov. H cvvéptnon avtr eivat n cuvaptnon
™G ek0eTIKNG avanTuéng:

q(t) =CE(1-e")
Kot Bpioketal pe o 0OAOKANpmoT omd Tov kavova tdoemv tov Kirchhoff, evi
7=RC

glvar n otabepd ypovov Tov KLuKAGUeTog H tdon v ota dkpa tov mukvet divetol kabe otiyun (amd tov
oplopod ¢ yopntormrag C) :

q(t) -t/
v(t)=—==E(1-¢
0= g(ev)
Kot To pevpa i mov dloppéet Ty avrtiotaon and pia Topoydyion :
- dq E —t/
it)=—=—=¢e""
® dt R

v(r) A

A

0 t
(a)

Ex@odption Hukvot

Kootog dnnidng, Kabnyntig Tunpo Mnyavoroyev Mnyavikév (TE), Ilaveniotipio Avtikig Makedoviag
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+Q +(
G VR G to R
Q -q

Orav KAeioel 0 dtokdnTng 0 mukvetg Ba expoptiotel. H e£dptmon tov eoptiov Tov TukvmT) amd Tov Ypovo
Oa etvon po Bivovoa cuvaptnon Tov xpovov. H cuvdptnon avtr givar ) cuvaptnon tng ekBetikng peioong:

q(t) =Qe™"
Kot Ppioketal e po 0OAOKANpmoT| omd Tov kavove taoemv tov Kirchhoff, evd
7=RC

glvar n otobepd ypodvov Tov KLuKAGUaTog H Tdomn v ota dkpa tov mukvet] divetal kabe otiypn (amd tov
opiopod ¢ yopntikodrag C) :

t
U(t) — q( ) zge—t/r :Ve—t/z'
c C
KOl TO pevo. | Tov dlappéet TV avtiotoon (amd to vopo tov Ohm) :

it) :%:%e*ﬁ :%

Top

e—t/r

1.0

0.75

0.50 \ Tangent atr=0
037 [----
025
| >
0 T 27 37 47 5T f(s)

Hopaderypa 5

[Mukvotg yopntikotntag C =50 nNF et apyuch tdon ota dxpo tov V =60 V ko ekpoptileton péom
avtictaong R=20 kQ .

[T6co gtvan 10 apycd Poptio Tov TLKVOTY ;

[To6co0 eivar To apyikd pedua T oTIyU Tov KAEIVOLUE TO d10KOTTN Kot apyilel | eKPOPTIoN;

[Toom givar n otabepd ypOdVOL TOL KLKADUOTOC?

[T6co etvar 10 poptio mov £xel amopeivel 6Tov TLKVEOTY pETd amd 2,5 MS ;

[Téom eivar ) Tdon 6T AKpa TOV TVKVAOTH HETE omd 3,5 MS ;

[T6c0 givar 10 pedpa 610 KOKA®UO PeTd amd 4,5 MS;

Amaviiosig
Q=CE =50x10"-60=300x10"° =0,3x10° =0,3 uC
i(0)=1 :\12&3:3 mA

R 20x10

7=RC =20x10°-50x10"° =1000x10° =10"° =1 ms
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q(2,5ms) =0,3x107° .e 2% =0,3x10°-0,082085 = 0,025 uC
v(3,5ms) =60-e*¥' =60-0,030197 =1,8 V
i(4,5ms) =3x107°.e**" =3x107°-0,011109 = 0,033 mA

Avantoln pedpatog 6€ KOKLOPA pe Tvio.

Y Y
L
R
‘e
3 |
E Otav
yopicovpe o dokdmtn ot Béon 1 10 pevpo dev maipvel otrypoio v tedkn Tov T | = — enedn 1o

mnvio avtidpd emoywykd Ko kabvotepel v avénon tov. To pedpa oto kukAmpa o eivar pia advgovoa
oLVAPTNOT] TOL YPOHVOL TTOL €lval 1) GLVAPTNON TNG EKOETIKNG avamTLENG

. E
it)=—(1-¢")
R
Ko Bpioketat pe po oAokApwon amd Tov kavova tdoewv tov Kirchhoff, 6mov

T=—
R

elvar n otafepd xpOVOL TOL KUKADHOTOG.
H enoaywywm tdon ota dkpo tov tnviov divetar amd tov tHmo (vopog Faraday)

oft) = L 2O _ v
dt
(1) A v(i) A

............... E

=lm

i 4
A J

(a) (b)
Mndeviopog peOpaTog 6€ KOKLONA BE TVio

Ortav vrapyet peopa |, = E 0T0 KOKA®UO Kot Yopicovpe 1o dakdmtn ot 0éom 2, Byalovtog v mnyn extoc,
10 pevpa dev Bo pndeviotel otiypaio nedn To TVio avTOPa eraymyikd Kot kabvotepel T peiowon tov. To

pevpa 6to KoKlmpo O gival o eBivovso, cuvaptnon Tov ¥POVOL TOL £ival 1| GLVAPTNON NG eKOETIKNG
peiwong
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Xovoyn Hlektpoteyviag yia Tic €E€TACELS el 13/ 17

it)y=1.e""
Kot Bpioketar pe po oAoKApwo amd tov kavova taoemv tov Kirchhoff, 6mov
L
T=—
R

glvar n otafepd xpOVOL TOL KUKADUOTOC.
H emoyoywn téon ota dkpa g avtiotaong (mov Oa gival avtifetn amd v enaymyikn tdon oto dKpo Tov
mviov) diveton oo tov vopo tov Ohm :

o(t)=i(t)R=1,Re™ =Ee ™"

i(r) A

—\ lo

Tangentatt=0

03681, | --* loe /"

/

~ Y

Hopaderypa 6
Invio avtemaywyng L =800 mH sivor cuvdedepévo oe oepd pue oukf avtiotoon R =20 Q. Xta dxpa tng

ddraéng epapuodleton ton V, =120 V.
R
A 7§ .
b
r=0

46 =R

(a)

[To1d eivan 1 oTabepd ¥pOVOL TOV KLKAMUATOG;

[Toto Ba givar To TeEAIKO peda 6TO KOKA®UA ;

[Mota Oa etvon M TEAKN EMOYOYIKT TAOT| GTA AKPO, TOV TVIOL ;
[Mowa Oa etvon M T Tov pevuatog petd amd 0,12°s ;

[Tota Ba eivor M Tn g emaymywng tdong petd and 0,16 s ;

ATavTI|GELS
-3
=L 80007 4045
R 20
1=Ys 10 _g 0
R 20

AoV 10 pedpo O 0moKTHoEL TNV TEAKT TOL TIUN Kot O mapapével otabepd N eraymyikn Ton oTo dKpo Tov

anviov Oa undeviotel. To Tvio epeoavilel emaymyikn Tdon wovo 6tav To pedLe OV TO dtappéet ueTafdireTon

di

v =L—.
dt
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Xovoyn Hlektpoteyviag yia Tic €E€TACELS el 14/ 17

i(t)=1(1-e")=i(0,12 ms) =6-(1—e *?****)=6.(1-e°)=6-(1-0,0497871) =5,7 V
o(t) =V.e" = v(0,16 ms) = 60e ***¥*** =60.e* =60-0,018316 =11V

AIIAOI YITOAOT'TXMOI XTO ENAAAAXYXOMENO PEYMA
XE KYKAQMA RLC XE XEIPA

MW=
R C L, RL
i(t) o(t)

Vmax

o(t) =V, sin(at), Vi = =0,707-V,,,
it)=1__ sin(at—o), | =—=0,707-1_,,
27 X —X¢ .y . . .
0= T =2z f, @ =arctan R 1M SPopPd PACNS TNG TACTG OO TO PEVLLA
ol
R R+R X =L L2r7f X L —1
= s =Lw= v/ y == y
o ) ) © Co C2rf
\ . o
| = 7 Kot Yo TAdTn (Max) kot yo vepyEg Tiuég (rms)
Z =\/sz +(X, _Xc)2
Hapdaosrypa 7

H evaAlacodpevn 1don og éva KOKA®O SIVETAL GOV GLVAPTIOT TOL ¥POVOL GO TNV TAPUKATM TULTOVOELON
KOUTTOAT).

AN\

20V ey

<
—t—

i

L DOV Livscissnsssasasssssesssssssssssnivonsarisspossosiony

[Tow etvan n evepydg TN TG TAONG;
[owa eivor  otrypaio Tiwn g tdong ™ xpovikn otiyun t = 1,234 s
Amaviiosig
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Xovoyn Hlektpoteyviag yia Tic €E€TACELS el 15/ 17

Amo T Ypapikn Topdctact defalovpe To TAATOC Kot TV TEPiodo TG TAoNG:
Vix =20V kan T =20 ms =20 x1072 s [vo onuavtikd yneia]
H evepydc tdom eivon iom pe

v =Vmx _00.0707-14 Vv
J2
2z 2-31415 rad
Y ohovi KALKN 0 co=—=—"—"—"-=314,2 —
TOAOYILOULE TNV KUKAIKT GuxvoTnTa : @ T 20x10° s

H ypovikn e&aptnon g téong diveton amod T cuvaptnon

o(t) =V, sin(at) = v(t) = 20sin(314,2-t)  (SI)
EAéyyovpe 611 0 Kopmovtepdxt givan yopiopévo og axtivia (RAD) kot vroloyilovpe
v(1,234 s) =20sin(314,2-1,234) =20-sin(387,7) =-19 V

[6TPOYYVAOTOMGOLE GTO VO CNUAVTIKA Y @io]

Hopaderypa 8

[8avikog Tokvetig yopntiotnrag C = 31,8 pF cvvdéetar og nnyn evoddooodpevng tdong evepyod Tung
V =220 V xar svyvomrag f =50,0 Hz .

[Tota glvan | yopntikn avtidpaomn tov mnviov ;

[Tota glvan 1 oOvBen avtioTaon TOV KUKADUOTOG

[Toh etvon 1 evepydg TN TOV PELLLATOG ;

[Toto eivan T0 TAGTOG TOV PEOUATOG ;

[Mota givan 1 drapopd pdiong tng Téong amd 1o PeLUAL; ;

[Mowa givan 1 e&icmon ¢ ypovikng eEAPTNONG TOL PELLLOTOC ;

Anavtioelg
Xczi: 1 = - 1 =100 Q
Co C2zf 31,8x107°-2-3,1415-50
Z:\/R2+(XL—XC)2:XC:1009, apod R=0«xot X, =0
vV 220
¢ 7 (rms) pev i l===——=2,20A
gvepyog Tiun (rms) pedpotog > =100

| =dee Ly 2-220.1414-311A

rms \/E rms
@ = arctan (%) = arctan (

90°, dnA. To pedua mponyeitan katd 90°
it) =1 sin(at—) =1, sin(2z ft — (- z/2)) = i(t) = 3,11sin(314t + 7/ 2)

V4
) =arctan(—w) = e =-90°, n téon énetor TOv PELUOTOG KATH,

Hopaderypa 9
VaB VBr

H evepydg 16on oy epkn avtictaon givon V,; =30 V' kot 610 Baviko anvio V. =40 V. IToon eivarn

evepyog Ty mg téong mg g V- ?
Amavinon
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Xovoyn Hlektpoteyviag yia Tic €E€TACELS el 16 /17

H tdom tov mnviov &yxet dapopd pdaong +90° amd v Tdon ¢ avticTaong Gpo To TAATN 1) Ol EVEPYEC TIUEG
pémeL va. TpooTefodv dLoVUCUATIKE, |

V= V2 +VZ =+/30% +40? =+/10.000 =100 V

VaB Vpr
A B | | [
R C
7\
—
VAF

H evepydg tdon oy epkn avtictacn sivor V,, =5 V' kat otov 1davikd mokvet V. =12 V. TIoon sivar
M evepydg T g tdong mg anyng V- ?

Amdvtnon

H 1d0m tov mukvet £xet dStoueopd eaong —90° amd v tdon ¢ avtioTaons dpa to TAATN 1) Ol EVEPYES
TIPEG TPETEL VAL TPOGTEBOVV S1OVUCUATIKG.

Ve = V2 4V =+/52 +122 =169 =13 V

Mapaderypa 10

Hapdoerypa 11
VaB Ver Vra
W] |
B r A
R C L

A

Q-
VAA

H evepyog tdon oty opiky avtictaon eivol V,; =6 V', otov oaviké nokveti V. =4 V kot 610 18avikd
mvio V., =12 V . IIoon eivar n evepyodg tiun g tdong g anyng V,, ?

Amavtiyon

H tdom tov mnviov éxet dapopd paone +90° amd tnv Tdon TG avTiGTAGNC EVD 1 TAGT TOVL TUKVMTH £XEL
drpopd edaong —90° arnd v Tdon ™G avtioTaong, Apa To TAATN 1| 0L EvEPYEG TILEG TPEMEL VO, TPOGTEOOVV
VUG HOTIKG. APOD 1) TAOT TOL TLKVAOTN EYEL dtapopd @dong —180° amd v Tdon Tov Tviov, aVTEG Ot
taoelg eivar avtibeteg (mavo oy 1010 gvbeia) Kot apapovvIaL.

VAr :\/VAZB '|‘(VrA _VBF)2 :\/62+(12_4)2 :\/62+82 _10V

Hopaderypa 12
[Mota givan 1 xpovikn e&£GpTNomn Tov PEVUATOG GTO TAPAKAT® KOKAMLLOL
Vag Var Vra
28,0 Q 22,1 pF 586 mH,
2,00 @
(A
2\
Vims=240 V
f=50,0 Hz
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Xovoyn Hlektpoteyviag yia Tic €E€TACELS el 17117

Amavinon

R,=R+R, =28+2=30,0Q,
X, =Lo=L2zf =586x10°-2.7-50=184 Q,
1 1 1
“Co C2zf 221x10°-2-7-50
Z=\JR? +(X, — Xc)? =+/30% + (184 -144)? = /307 + 407 =100 Q
V. 240

X, =144 Q,

=M =20 40 A
Z 100
| =1 ~2=240.1,414=340 A

@ =arctan X =Xe | _aretan [Mj = arctan (4—0) =53,13° =0,9273 rad
R, 30 30

w=27f =2-31415.50 =314 4

S
i(t) = 1, SIN(t — @) = |i(t) =3,40sin(314-t-0,927)  (S)|

Hopaderypa 13

L, RL L, RL
d + I L= /.\
v=12V o V=220V
f=50 Hz

[Toon eivon @K avTicTaoT KOl 1) QUTETAY®OYN TOL TVIoV;

Amavtion
210 oLVEKEG ¢
vV 12
R=—=—=2Q
I 6
370 EVOALUGGOUEVO :

7=t 22200

rms

Z?=R?+ X2 = X, =4/Z2 —R? =+/220? - 4* = \/48.400 16 = /48.384 = 219,963633 ~ 220

BAénovpe 611 opkh avtictaon R, eivor apelntéa prnpootd oty enaywywn avidpaon X, >> R ko yv

atd 1 cHvOETN avTioTaon eivon oVOLUGTIKG HOVO 1 enay®YIKN avtidpoaon Z = X

w=27f =2.31415.50 =314 "84
S
L=20 220 40y
o 314
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