KukAwpata
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e povada perpnonc HEA

1 volt = 1 Joule/coulomb

* LOAVLKN NAEKTPEYEPTLKN OCUOKEUN: KOULOL ECWTEPLKN AvTIioTOloN OTNV &

E0WTEPLKN Klvnon Tou popTtiou IR

* TIPAYMOATIKA NAEKTPEYEPTIKA OUOKEUN:
AV =& —Ir
E=IR+Ir
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Napadetyua

* Mo pratapion €xet HEA 12.0 V ko eowtepkn avtiotaon 0.050 Q.
OL akpodEKTEC TNC lvall cuvdedepevol pe pa avtiotaon 3.00 Q.

A. No uTtoAoyLoBel To peU A OTO KUKAWMA KOL N TAON OTOUC
aKpOOEKTEC TNC Hmataploc.

B. Na urtoAoyloBel n Loxu¢ mMou KAToVaAWVETAL OTNV avtiotaon Ko
OTNV ECWTEPLKN avTiotaon Kabwc Kol n L.oxuc mou npoodEPETAL OO
TNV pnotapia.



Napadetyua

Na BpeBel n pEyLOTN AvIloTOoN YLa TNV omola

ETUTUYXAVETOL KOATAVAAWON MEYLOTNC LOXUOC OTNV
avtiotaon R.
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AvtiotdoelC o€ Zelpa

I — 11 —_ 12
AV — AV]_ + AVZ —_ IlRl + Isz

AV = IR,

IReq —_ IlRl + Isz — Req —_ R1 + Rz

Me 1o SLaKOTTN TOU KUKAWHOTOC KAELOTO N R2 dev dlatpexetol amno pevpa (OLOTL TO
pevpa £xel evaAAaktikn dStadpour) undevikng avtiotaong). To pevpa mou SLaTpEXEL
™V R1 Kataypadetal amnod Eva aUmEPOUETPO. Av 0 SLakomTng avoiéel to pela Oa
nepAoel ano tnv R2. Tt Oa cupPel pe v pETpnon tou apmnepopetpou? (a) To
ounepopetpo Ba kataypay et uPnAotepn pEtpnon. (b) To apmnepdpetpo Oa
kotaypa el xapnAdtepn pEtpnon. (c) To apmnepopetpo dev Oa aAAasel.
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Avtiotaoel MNapdA\nAa

AV:AV1=AV2
[=1 +1, =2, A%
= I 2_R1 R,
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Me To SLAKOTITN TOU KUKAWLLOTOC aVOLKTO N R2 dev Slatpexetol amo pevpa. To
pevpa ou Slatpexet TNV R1 kataypadetol anod £va opMEPOUETPO. AV 0 SLOKOTITNG
KAEloEL, To pevpa Ba repaoel ano tnv R2. Tt Ba cupPel pe tnv p€tpnon tou
aprnepopeETpou? (a) To apnepdperpo Ba kataypad el uPpnAotepn pétpnon. (b) To
opunepopeTpo Oa kataypa el xapnAotepn péErtpnon. (c) To apnepopctpo dev Oa
oAAQEEL.
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Napadetyua

3 avtlotaoelg eival ouvdedepevec mapaAinAa. H
Sdtadpopa duvoaukol ota akpa a Kat b givat 18.0 V.
Na urtoAoyloTouv:

I

—
* N LloodUvALN avTioTaon TOU KUKAWLATOC, T
* TO pevpa o€ KOBe avtiotaon, Lz oz oz
B 3.00 L)) 6.00 ) 9.00 )
* 0 pUOMOC AnMWAELOC TNC NAEKTPLKNC EVEPYELOLC

yla TV KABe avtiotaon aAAd KoL yLo TtV ;
LoodUvVaLUN



Napaderypa

Av TO KUKAWMOL OTO OXNMO oL oITOTUTIWOEL OTWwC oTo oxNua B mwc Ba
ETINPEAOTEL O TTPONYOUEVOC UTTOAOYLOUOC?

IIJ [1 % I L] y T
18'0;-—9. 00 !?6 00 (1§q 00 11§ ]¢ % [f ‘l

3.00 Q] 6.000] 180V

9.00 ()




ACKMNOM

* 4 avTLOTAOELC cuvdEoVTAL OTIWC PoalvovTal OTO OXNUAL.
To SUVOULKO METOEL WV ONUELWV a Kal ¢ elvat 42 V.

Na urtoAoyLotouv n Looduvoun avIlotoon LETAEL a Kal ¢
Kol To pevpa o€ KABe avtiotaon

6.0 Q)

A
80O 404 ?I‘
—AWN—IN—
a ] ‘I._. (

M-

3.0 ()



ACKNOM

O&Aovtoac va YAUTWOELAEPTA EVaC LOLOKTATNG OTILTLOU Ttou BeAEL val eyKATAOTAOEL GWTAKLA EEWTEPLKOU
Xwpou ayopalel dtnNVo KaAwdlo Stapetpou 1mm, To omoio £xeL uPnAn avtiotaon ava povada purkouc. To
KoAwdLo auto amoteAeital ano duo cuppata ou xwpilovtal PeTaéL TOUC AT LOVWTLKO UALKO.

ATIAWVEL 60 pETPO KAAWSLO OO TNV TTAPOX LEXPL TO ONUELO TTou Ba eykataotiosl ta pwtdakla. TormoBetel
dwTtakLa ouvdedepeva napaAAnAa ota Suo cUPUATO LE OOOTAON 3 LETPA TO Eva Ao To AAAo.

AOyw TNC HEYAANC avtiotaong tou kaAwdiov, N dwtewvotnta twv Aapnakiwv dev eival n emBuuntn. Moto
Qo T TOPOKATW TIPOBARMOATA OVTLLETWTTLLEL ?

(a) OAa ta dwrtakia dwtilouv pe TNV dLa xapnAotepn evtaon and autn mou Ba £6wve Eva KaAwSLO e
LULKPOTEPN avTiotaon.

(b) H dwrtevotnTa PELWVETAL OCO ATTOUOKPUVOUOOTE ATtO TNV TtV PEVUATOC.



Kavovec tou Kirchhoff

Kavovac koppBwv: og kdBs koupo, to abpolopa OAwvV Twv
PELVUATWY TIOU  ¢TAvouv OTOoVv KOMPO €lval ico pe TO
aBpolopa OAWV TWV PEUMATWV TIOU  EYKATAAE(TOUV TOV

KOUPo

Kavovac Bpoxwv: To aAyePpLko abpolopa OAwv Twv
HetafoAwyv Tou SUVALLLKOU KATA KOG OTIOLOUSATIOTE
KAELOTOU BpOYOU €VOC KUKAWUOTOG LoouTal HE Hndev

AV =20
KAelotog Bpodyog




Kavovec tou Kirchhoff aviton; T
Cor

VTEO"[‘a oot ;
’ V Gipn Xali\:yc))tuk G
ou § n vy Aor
l NAoy Suy Hikog
In each diagram, AV =V, =V,
and the circuit element is
traversed from a to b, left to right.
I/
—_— 14 14 I I 14
—W—— ¢ Avn avtiotoon dlatpexetal otn dlteuBuvon Tou peupatog n dladopa
[ duvapkol AV ota akpa tng avtiotaong eivat -IR
—W . ¢ Avn avtiotaon dtatpexetat otnv avtiBetn dtevBuvon Tou pgupaToq N
AV = +IR , ' ' ’ r
dtapopa duvauikou AV ota akpa tnG avtiotaong elvat +/R
s * Avn nnyn HEA (utoBgtoupe pndevikn E0WTEPLKNA avtiotaon)
ot dlatpexetal otn dtevBuvon tng nyng HEA (oo to apvntiko oto BeTIKO
ntoAo) n dtadopad duvapikov AV eival + HEA
E
—F . * Avnnnyn HEA (utoBeToU E HNOEVIKN ECWTEPLKN avTloTaon)
av=-g dtatpexetal otn avtiBetn dtevBuvon tng mnyng HEA (armo to Betiko

OTOV apVNTLKO TTOAO) N Stadpopad Suvapkou AV eival - HEA



Kavovec tou Kirchhoff - MeBodoAoyla

*  JNUELWVOULE Ta peVpaTO 0€ KABE aveEdptnto KOUPO Tou SE60UEVOU KUKAWUOTOC HE SLodOoPETIKO SeiKTN
To KaBEva. H gmihoyn Tn¢ kKateLBLUVONC Tou PeVATOC elvat aubalpetn.

* KabBopiloupe 100eC €£LOWOELC OOOUC AYVWOTOUC EXOUUE
* Edappoloupe tov kavova tou Kirchhoff yia toug kopBoucg (évav i meplocodtEPOU()

* Edapuoloupe tov kavova tou Kirchhoff yia toug Bpoxoucg (€vav i meplocdtepouc) — 0 KABe Bpoxo¢
Slaypadetal povo mpoc o katevbuvon

* EmuAUoupe TI¢ €€lowoelg aAyeBPLKA WE TTPOG TOUC ayVWOoTouC — SLVOUUE EYAAN TTIPOCOX OTa TPOchUa —
HETA TNV OAoKkANpwon TS Stadlkaoiog EAEYXOUE TNV ATTAVTNON KE TIC OPXLKEG EELOWOELC N TG EELOWOELC
KOUBwWV 1 Bpoxwv
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Napaderypa - KukAwpa p
Atvetot KUKAwpA pe SU0 AVTIOTACELG Kol SUO UITATAPLEC KOl apEANTED

E0WTEPLKN QVTLOTOON TWV UImaATAPLWVY)
Na Bpebel to pelpa TOU KUKAWMOTOC.

Av avtiotpePoupe tnv noAwkotnta tng 12.0-V pnatopiac? Mwc emnpedleTal To KUKAWUO?

£,=60V
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=
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Napadeiypa

Noa urtoAoyLotouv ta pevpata ly, |, kat I3 Tou KuKAwaTOoG.

20 Q




HEA o€ osipa katmapdAAnAa
AW =

I« HEA og oglpd: n oUVOALKN TAON Eival To
, 19V 1.5V aAVERPLKO ABpOoLoUA TWV TLUWV TAONG

I« HEA o€ oelpd al\d avtiBeta: mpoooyn oto
, 20V 12V npoonua (20V-12V=8V)

 HEA mapaAAnAa: mopaywyr MEPLOCOTEPNC

+

l X} EVEPYELOC OV OL TINYEC EXouV TNV Lo TAoN
n OKPOOEKTWV
Y




EKKivnon autoKivitou pe adsta prmatapia

(Giancoli p.202 ex.28-10) o | CowaEn | )
Mua boptiopévn pratopia autokwitou (HEA 12.5V kol E0WTEPLKN ' e ];L ui *1"
avtiotaon 0.020Q) xpnotpornoleital yia va poptioet pa adsta (HEA 10.1V L umpercables—_ L
Kol eowteplkn avtiotaon 0.10Q). Ol duo pnatapiec cuvdeovtal pe duo S f | fiZ
KoAWS L xahkoU prkoug 3m To kabeva kot Stapetpo 0.5 cm. O KwnTApag e e
nopovotaletal oav aviiotoon 0.15 Q oto kKUKAwpa. Na urtoAoyLloTeL To At _' .{-.i L
PEVMO SLOECOU TOU KLVNTHPA a. AV CUVOEETOL LOVO 0TNV abOpTLOTN santer | “; I
urtatapia ko B. av ot Suo pnatapiec cuvdEovtal OTWC paivovtal oTo b Y |
KOKAWLOL. | H |
Weak batter

Q. —/~ —ten 2 avtiotaoeslc o oslpa: 0.100+0.150=0.25Q

e vl I=V/R=10.V/0.25Q = 40A

\.|-|"\'l \. ,‘I =0 |§ -‘:2
switch o ’ ;

(closed)



EKKivnon autoKivitou pe adsta prmatapia
(Giancoli p.202 ex.28-10)

B.

YIOAOYLOMOC QVTIOTACEWV KOAWSIWV

_pt (1.68x1075Qm)3.0m
A 7(0.25 % 1072m)?

R; = 0.002602

Kavovag kopuBwv Kirchhoff

2To B I +1, =13

Kavovag Bpoxwv Kirchhoff

ACDBA
12.5V — LR; — I3Rs — LR — Iy7; = 0
125V —1;(2R; + 1) —I3Rs = 0
12.5V — 1,(0.025Q) — 15(0.15Q) = 0
ABA

10.1V —I4Rs—L,r =0
10.1V — I53(0.15Q) — ,(0.10Q) = 0

AUVOUE TO cUOTNHA TWV 3 EELOWOEWV UE TOUC 3 AYyVWOTOUC EXOUUE

AW

Slarmer

switch | 2

(closcd)

Weak ballcry

{4
. {—tB
r
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oLl 101V

R.=0.150

I,= 76A
12 - —SA
I, = 71A

Ntarer
iotor



KukAwpata RC - Poption TUKvWTH

e To pevpa peeL og pLo StevBuvon evw To LETPO UImopel va SLadepel

e Kavovoc Bpoxwv - Kirchhoff

q
E—=—IR=0
C
t=0 ,
O SLakd E 0 _ce To Q ewal
LAKOTTTNG OTO A ‘ Ii — E max I.J.éVlO'TO
OYLOL =0
dq E q dq_C8 q q—C8:> dq t
dt R RC 'dt RC RC___RC qg—CE  RC
jq j P q—CE t
= -
g—CE "\ =ce RC
Poptio cuvaptRoEL
TOU XPOVOU yLa q(t) = CE(1 — e VRE) = Qprax(1 — e7t/RC)

MUKVWTH ov dpoptilel




To dpoptio eival 0 yia t=0 kot
nAnolalel to péyloto yla CE

KukAwpata RC - Qoption mUKvwTn e

q

CE
Pebpa cuvaptoeL Tou < 0.632C€
XPOVOU yLa TTUKVWTHA i(t) = 5 e~t/RC
nov ¢optileL
Tn xpovikn otyun t=t (=RC),to To pelpa gival peyloto
doptio €xeL avéndsi amd 10 0 (I=&I®) yra t=0 kot peLwvetal
070 63%TNG TEALKNG TLLNAG TOU EKOETIKA yLa t->00
ce ;
E
’ ’ ’ —_ _t/RC I
2taBepd XpOVOU TOU i(t) =—e ;
PIXP R = 7=RC
KUKAWLOTOG

0.3681,

Tn xpovikn otyun t=t (=RC),t0
pevUA £XEL HELWOEL oTo 36.8%
NG APXLKAC TLUAC Tou E/R



KukAwpata RC - EkgpopTion uKvwTh

q .
———IiR=0
-
q dq q q _ dq 1
————R=0>——R=—==>—=——dt
C dt d C q RC
1d 1 (! t
s dt=>ln<i>=——
0; 4 RC 0 Q; RC
®Poptio ocuvaptoeL Tov Xpovou —t/RC
: , q(t) = Q;e
yla TUKvVWTN ou ekPpopTilel
PeUpa ouVOPTGEL TOU XPOVOU (t) = & _t/RC
ylo TUKVWTH ou ekgoptilel H)=- RC ¢

KOkAwpa pe undevikn ecwteptkn avtiotaon. (i) Moo Ba gival to pevpa otnVv pnatapia
HOALC KAgloel o dLakomTng? (ii) Mowo Ba eival To pevpa oTNV patopio HETA o oAU
xpovo? a) 0 B) E/2R y) 2E/R 6) E/R €) aduvarto va UTIOAOYLOTEL

|l|+

R




Napadetypa

Evac adoptiotoc mukvwtnC 5.00uF kat pa avtiotaon 8.00%10° O
ouvdeovtal o€ oelpa pe pLa protapio 12V. No fpeBouv:

a) n otaBepa xPOVOU TOU TTUKVWTN, B) TO HEYLOTO pEULOL TOU
KUKAWMOTOC, V) TO POPTLO KAl TO PEVO CUVAPTHOEL TOU XPOVOU TN
oTLyHN Ttou KAEivel o dakomtng (B€on a)




Napaderypa

210 (610 KUKAWUQL LLE TO TIPONYOUUEVO O TIUKVWTNG eKdopTilel pEow TNG avtiotaonc R.
a) 2Z& MOOEC XPOVIKEC oTaBEPEC TO HOPTLO OTOV MUKVWTH Ba gival oTo Y% TNG APXLKNC TOU TLUNGT
B) n amoBnKeUEVN EVEPYELO LELWVETOL LE TO XPOVO KABWC ekPopTilEL O TIUKVWTNAC. 2€ TTOOEC

XPOVIKEG O0TaBEPEC N amoOnKeVEVN eVEpYEL Bal elval 0To % TNC apXLKNG TOU TMAG?
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Evoac mukvwtnc 5.00uF doptilel pe tnyn 8V Kol 0T cUVEXELA
ekdopTilel pEOW HLac avtiotaonc. Na UTToAOYLOTEL N EVEPYELA OTNV
avtiotaon KaBoAn tn SLapkela ekPOPTLONC TOU TIUKVWTN.




