CONCEPTUAL tTooLs By: Neil E. Cotter RLC CIRCUITS
GENERAL RC/RL SOLUTION

Example 9
EXx:
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a)  Write an expression for ip (t = 0%)
b)  Write an expression for i (t > 0) in terms of Ry, R, R3, vg, and L.
Soln: @) i (M) = i (07)
At =0, L acts Uke wtre.
Switeh s open at +t=0"
R % There s ne power
11 i.007) source n the R, R,
R, (ooP’ and Vg LS
L_W__.J disconnec ted..
'b' LL<0—) = OA
Ra Thus, 1 (0%) < (07)=0A
Ve




RLC CIRCUITS

GENERAL RC/RL SOLUTION
Example 9 (cont.)
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b)  For L (£?0), we use +the general
form of soln fr RL problems:
' -t/ /Ry,

LLG0) = Ltw) +[iy(0%) - i, (evm)] e

+=0% We model L as L-sr¢ with
value L, (ot) = 1, (07) =0 A.

Switeh s cloged.
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Since  the guantity we are
(.ook'w\g for i3 ¢, (0%), we do
not  have to solve the circuit,
but this (s the cireult we
would uge,

t >0 L. acts Like wuire
Switdh s cloged
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RLC CIRCUITS
GENERAL RC/RL SOLUTION
Example 9 (cont.)
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We can calculate Lot A%

Rl"Rz_"“ R3

Then we can use a current

Aivider o Find ¢ (+30):

L (t2e) = iy . Re
R/'f' RZ

L (£3e0) = ~ Vs . R,
KIIIR2+R3 R}"'Rl

Ancther way 1o calculate tot
¥ to write RUR, v a
Aifferent way

Rn\\Rz = _R,
1+ Ry
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Then we UuUse a VOH:qge Awider

'FOrmulQ.‘-
v, = —vs R,
| + R|/Rz
R\ + Ry
|+E,/Rz

Vi = — Vg R, .
R,+ R (14 R, /Rz)

We divide v, by R, 4o find

LL_(,'(:"M) = - V¢

This answer us egul\/alen-k +o

owr PrevL ousS danswer

Revp, = We  durn  off  Lhe Vg sourte and
look tn  From +the +erminals where
L. ls connected. Swikeh Ls closed.

R 3 Ry = Ryt RollRa

R =




