ELECTRICAL CIRCUITS 2 - CLASS NO. 10 (20.05.2025)

TRANSIENT AND STEADY STATE

¥ R Clkeuir 1
- Ss*iegfg i stq Steady o da(H)  steady
0 {»0 & i 8 Sife
— _— R E T ——
10 1<%
K U‘UO M«: E {7 t
L 9 oy . > O 0“"“:(70
E - OC voltage sguice
* &C ket cmwn
| C‘“.Ua(&) ucn
340 190 g 1o Sleady
eady Hongieat | Steod Honsied
_ sle e | she! Sladyp | TRET L Sbte
M« 10 2 f (
b =0 (=0 o z o,
—_ = — -»
Uc 0 U= € | +40 L 420 +0 [ N0
¥ QAL ClRIT
x Y | i@
i g 1<Q +>>2. ok o} diurse e, 1 Steady sioke
' I=0 I“‘f site @ ;
F M«T A A ‘
' W=0 Ua= 4 — . ﬁL > ¢
: 0
MLX L ML:O UL'—O 30 2+770
&M«M |
%) E Jhansient glotg, M&
o
Z |
g ; .
o © 0t
{
Wl j
$ Sleady
siﬁ&dy iusten%zstofe, 4I Shofe,
: 1 1.
/—H
0 S 2
+<0 i



INITIAL AND STEADY STATE VALUES
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PROBLEM #1

The cifeuit shoun in the Ligyie has been in steady- stefe. The Suitdh wes open ot
t<0. Find 106). E=80V, Q4= 1900, Ra-50.0, Ag= 90, Lg= Q.35 4.
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Notes:

® Lo consder citeuit as g 0C citey it

g in e case of a OC civeuit, ve veplace inducfor uith a short-civeait ond
copacitor  dith an gpen-cifouit

B e e classical methods o Ohms Lad, KCL, KVL

our civeuit  befoie opeaing the it (0C Citeuit) | Ip=?
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X TRONSENT ANALYSIS (4+>0), citeuit afier cpening +he suitth

rT\l()ﬁ‘l&. PEEEASE T
B ve uite diffeentiol equefion with dhe use of KWL or KCL
® oole thet: oy L%ﬁ) L= C dg(cfw

B aeneol fom of diffesentiol equetion

d"xt d"x() a,
O S Ot S e b T + Qoxf $01) (1)

wheie .
x() - seaiched quentity (cutent [voliage)

Qn, On-4,,., Q1,80 - constant coeflicients ( R.L,C, 0 in the citeylt)

L - volfage and cuigat  stutces
0 - e oider of differedtiol equefion (the mmber off induciors [copacitors in H\ecimﬂ




Ol Citcuit Q¥tor  Opening the spitth

1) using  KVL:
Ure(H) + U+ Ues(H) = O
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/ Raiul) + le—%f—) + R tt)=0
Li%%ﬂ + (Raths) (4 :0—} - a {ist-order diffeientiol  equetion
e S :
Notes: \
a e soldion of eauefion (1) has a foim
x ()= Xpt) ¥ Xc&) (%)
rhefe:

%p ) - the particular inkgral solufign (forced fesponse)
Xct) - e conplemertory Solufion (agturel tesponse)
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inow case: i @)=l + L)
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o the porficular inlegial solufion ue obtein by solving the stoady stfe citcui+ (+>7@

in sleady stete (40) ip@)=?
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; e@=0 « because there is no voliege souce 10 the cituit
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# e goloin the complerentaly solufion by solving +he homogenegus equation (9) |
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@ i sotuf.on of (3) has a form -
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Yheie ; |
Su,5s,.., Sn - foofs of chgecleristic equation: Gas"+ Gna8"*+... + QuSt Qo= 0

A1, Ba,. B - nlegrotion constonts  defermined  with Yhe tse of initiel velues
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e () - he complementay  sglufion
a fust-otder diewntiol equoetion:

L'}, d;;&) % (agﬁa_?,) iw(;{’) :0\
has a solufion in the fomm:
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Stis defomined fiom the chalacleristic equetion
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