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−Rt/L (3.125)ìpou VL e�nai h stigmia�a epagwgik  t�sh tou phn�ou. H arqik  tim  tou reÔmato
ja e�nai I0 = VE/R. H epagwgik  t�sh tou phn�ou ja e�nai: VL = IR =
= VEe−Rt/L.3.1.15 Hlektromagnhtikè
 Talant¸sei
'Estw èna kÔklwma pou apotele�tai apì mia ant�stash R, èna phn�o me sun-telest  autepagwg 
 L kai ènan puknwt  qwrhtikìthta
 C. Efarmìzonta
 todeÔtero kanìna tou Kirchhoff sto kÔklwma kai se sunduasmì me th sqèsh giathn epagwgik  t�sh sto phn�o kai ton orismì th
 qwrhtikìthta
 tou puknwt èqoume:
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= 0 (3.126)Sthn per�ptwsh aut  to rìlo th
 apìsbesh
 twn mhqanik¸n talant¸sewn pa�zeih ant�stash tou kukl¸mato
. H ex�swsh aut  e�nai ìmoia sth morf  me thnant�stoiqh th
 2.80 gia ti
 mhqanikè
 talant¸sei
. Epomènw
 kai h lÔsh tou
ja e�nai h �dia. Jètonta
 L → m, R → b kai 1/C → D kai qrhsimopoi¸nta
 thmèjodo tou qarakthristikoÔ polu¸numou, pa�rnoume:
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èqoume ìti h lÔsh tou qarakthristikoÔ poluw-nÔmou e�nai:
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(3.128)DiereÔnhsh:(1) γ2 > ω2

0
(per�ptwsh isqur 
 apìsbesh
). Se aut  thn per�ptwsh oi lÔsei
th
 tal�ntwsh
 ja e�nai:

Q(t) = e−γt(Aept + Be−pt) (3.129)ìpou oi stajerè
 A,B kajor�zontai apì ti
 arqikè
 sunj ke
 tou pro-bl mato
.(2) γ2 = ω2

0
(per�ptwsh kr�simh
 apìsbesh
). Se aut  thn per�ptwsh oi lÔsei
th
 tal�ntwsh
 ja e�nai:

Q(t) = (A + Bt)e−γt (3.130)ìpou oi stajerè
 A,B kajor�zontai apì ti
 arqikè
 sunj ke
 tou pro-bl mato
.(3) γ2 < ω2

0
(per�ptwsh asjenoÔ
 apìsbesh
). Se aut  thn per�ptwsh oilÔsei
 th
 tal�ntwsh
 ja e�nai:

Q(t) = Ae−γtcos(ω1t + φ) (3.131)ìpou oi stajerè
 A,φ kajor�zontai apì ti
 arqikè
 sunj ke
 tou probl -mato
 kai ω1 =
√

ω2

0
− γ2.3.1.16 Enallassìmena ReÔmataOr�zoume san enallassìmeno reÔma to reÔma pou se takt� qro-nik� diast mata all�zei polikìthta. An sto kÔklwma th
 prohgoÔ-menh
 paragr�fou prosjèsoume kai mia phg  enallassìmenh
 t�sh
, tìte jaèqoume exanagkasmène
 hlektromagnhtikè
 talant¸sei
. To kÔklwma exanag-k�zetai na ektelèsei armonik  tal�ntwsh ex' ait�a
 th
 exwterik 
 armonik 
t�sh
 me th suqnìthta th
 t�sh
.



246 KEF�ALAIO 3. HLEKTROMAGNHTISM�OSKukl¸mata enallassomènwn reum�twn se seir�'Estw èna kÔklwma pou apotele�tai apì mia ant�stash R, èna phn�o me sunte-lest  autepagwg 
 L, mia phg  pou par�gei armonik  t�sh th
 morf 
 V0cosωtkai ènan puknwt  qwrhtikìthta
 C. Efarmìzonta
 to deÔtero kanìna tou Ki-
rchhoff sto kÔklwma kai se sunduasmì me th sqèsh gia thn epagwgik  t�shsto phn�o kai ton orismì th
 qwrhtikìthta
 tou puknwt  èqoume:
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H ex�swsh aut  jum�zei ti
 exanagkasmène
 mhqanikè
 talant¸sei
. Sthmìnimh kat�stash h per�odo
 twn talant¸sewn e�nai �sh me thn per�odo th
exwterik 
 t�sh
. H èntash tou reÔmato
 ja d�netai apì th sqèsh:
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cos(ωt − a) (3.132)
ìpou tan a =

Lω −
1

Cω
R

. To pl�to
 th
 èntash
 ja e�nai mègisto ìtan
Lω =

1

Cω
⇐⇒ ω =

√

1/LC = ω0 (3.133)Tìte emfan�zetai suntonismì
 enèrgeia
. H èntash br�sketai se f�shme thn efarmozìmenh t�sh. Kat� to suntonismì enèrgeia
 h metafor� enèr-geia
 apì thn efarmozìmenh t�sh pro
 to kÔklwma e�nai mègisth. H par�stash
Z =

√

R2 + (ωL −
1

ωC
)2 onom�zetai empèdhsh tou kukl¸mato
 kai e�nai ou-siastik� h ant�stas  tou sto enallassìmeno reÔma. H diafor� f�sh
 metaxÔreÔmato
 kai efarmozìmenh
 t�sh
 d�netai apì th sqèsh:
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(3.134)


