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

Example 8

EXx:

50 pA D 120 kQZ

+ v(t) —

%

240 kQ

Write a numerical expression for v(7) for ¢ > 0.

Seln:  We use cacnequ form of selution For
RC  circuitdy.

-t/Ry,. C

v(t>0) = v(t-00) +[V(O+)’v(4: —900)]& s

wWe Find v(o*), v(t=w), and Rqy,.

We start at £=0" +s Find vol{ﬂge
on C at +=o07

+=0: C adts LU ke open eirduct.
Switéh (s closed.

Switeh creates a ghort circuit,
and va (0~) = OV
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+=0

+

.
-

Ve (0%) = ve (07) = 0V since vy
cant ckdhae Lnsfan-&(_y.

We model ¢ as veltage sourde of

oV. Thus, vt acts Llike a wire,
Y
wr— adts lke wire
20k
SOmnA 120 KsL
+ v(ot)-
*\/\/\_ ! )

240 K32

This s a current-divider &reutt
with 20ksSt + 2%k = 260k en
one stde and 120k2 on the
other side.

The current +hru <+the 240 k2 s

Lot) = SOUA - 120k
20K+ 2H40K2+ [20k 52

c(o?) = S50MA - 120k
380 kL

v(ot) From Ohm's Law i3

v(ot) = 50mA - 120k - 240 k5.
380k
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V(O+) = GV 12

—

19

t-oo: Switeh 1 open. C:oFen ¢irdutt.

+ Ve —
20k

S501A (1 lzoK.n_%

4 V(£20)~
V\/—
240K

No current can Flow +thru the
240 KSL resistor,

o V(-{:'*oo) = OV
Rry: We leok in from *the terminals

where C ts connected, and we
+urn of+F +the current source.

RTh
12
%ZOKJL
120k 2.
M
240k

Ry = 20K+ 120k + 240k = 380k
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The +*ime constant is Ry, C:
T = 380 kSL- 0.05 uF = 19 mg

Pwl:'!:Lng results +togqether:

—t/1ams
v(t>) = oV + (a,v. 2 - ov) e
19
or
~t/1ams -t/1ams
vit>0) = V- 12 e = 3.8ve

19



