CONCEPTUAL tTooLs By: Neil E. Cotter RLC CIRCUITS
GENERAL RC/RL SOLUTION
Example 10

EXx:

600 pA D 150 kQ 2 100 kQ 2 3.3 mH% JiL

After being closed for a long time, the switch opens at t = 0. Find ig (t) for t > 0.

solh: Use +he ﬂenequ form of solution For
RL problems-

_+/k
LL(-I:>O) = LL(-(:»oo) +[LL(-E=O+)—ZL(-{:-90°-BQ /R'n\
To Find ¢ (07), we consider +=0".

At -£:=O—) the cireutt has reached

stable values, and all +ime derivatives

of ( and v are zero. Thus,

vo=Ldiy =L-0 =0 and L acts like quwire,
At

Since the switeh s closed at £=07, we
have a curren+ source sShorted by a wire.

We are only interested o the eneryy
vartable, i, (07). Al other currents and
voltages may change énstqn-él)z when

+he switch opens.
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£=0 : L= wire, switeh closed, find i,(07)

GOOMA 150k 52 100K 5L J,'LL(O')

L, (07) = 600 uA  since all the current
well Flow thru the L=wire

since enerqy variables
(ike {_ and va cannot

chqhge. instant \.y

LL(O+) = LL(O-)

L = c¢urrent source, i, (o%) = (, (07),

t=0T.
switeh open  (left side of circuit
Aisconnected)
160Kk - L (o¥)
=L, (07)
' ‘= b00UA
Now we Find 1 (t-0). As +t-00, the

stable values, and

circuit agm’.h reaches
(ike a wire.

the L again acts

+ > 00;
ook L (E>e)

(L (E>0)=0 since -there is no power sourde.
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The last guantity we need Ls Ry, the
Theventn eq uivalent resistance of +the circuit
as seen dFrom +he terminals where -+the
L. s cohnected. TIn other words, we
remove the L and Ffind -+he Thevenin
eﬁuimlenf of +the remainc'nj circait.

Since t?0, the switeh is open.
q
—0

IOOK.Q_% <Ry,

-0
b

The circuit s _aLreawL)r tn Theveain eﬂuimlen‘t
form with l/m =0V and Ry = 100k,

Thus/ the time constant of +the circuit is

-—

Ron 100 k 52 ! Ms2

Substituting values into the general Form
of solution, we have our desired answer:

. - t/733ng
[, (t>0) = O0A +(co0uA-0A)e

or -+/33ns
(L(£>0) = 00uA- e



