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After being open for a long time, the switch closes at # = 0.

a)  Find vc(0-) for the above circuit.
b)  For >0, find the Thevenin equivalent of the above circuit as seen from the
terminals where the capacitor is attached.

¢)  For the above circuit, find find v1(¢) for 7 > 0.

NOTE:

The original problem shows the current in the capacitor as 99i,. The
dependent source in the problem was intended to represent a bipolar
transistor, in which case iy, s the base current that is approximately
1/100 times the collector current shown in the problem as 99i,. The
solution below assumes the base (and capacitor) current is #,. The
method of solution using the capacitor current as 99iy, is the same,

but Ry changes, and the answers obtained are as follows:

a) 0 V (same as below)
b) Rty =240 Q (2-120 Q instead of 100-120 Q)

0 v(t>0)=12e""7200s y



$odn: Uge c_‘eneroLL Form oF solukion For RC Problems'.
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Sinee no power is connected 0, V¢(0‘)=0V
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+=0 C acts like V sre, Ve (o%) = v (07).
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TF we consider a v-loop around +the
outside of the bottom half of +he
¢irenit, we Find that we have
12V across +the 12052 vesistor:

v, (o) = 12V
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t=200: C qets Llike open cireult #Lb—.o,’ﬁifo
switeh s closed

L= ‘l, i=0
+
rev (¥ 2k \zo.szé V,(£-00)

No power s connedted ‘o 1200 .
Thl&$l V\ (‘t—?oo) = 0V

RT"\:
Y gy,

2 o+ V-
X O - =5 = ~O——t
Ldg bl.b i \LIOOLb

12V (¥ 2k% ‘ o SV,
v
RTk = VIL‘ Vw\ = V‘\;lo with c reMoveA
Lge (a,b open cireuit)

With open cireuit a)b we have i, =0
and 99 L, =0.  Thus, v, =0V,

\ 2V ~ v, = 2V-o0vV = oV

Th ~
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Now connect wire from a +to b and
measure current, Lgc.

We have v, =12V since it is how
connected acress 12V source by wires.

The current fhru +the 1200 resistor

L% 1601y, -
Vi = l_?_—_\_/_ = 100mA =100 Lb
120 SL 1205L
T\Mks, LSC = Lb = 100mA = | mA
160
RT"\ = \{Ih = 12V = 12kQ
Lae I mA

Note: We get +the same result if we
remove the dependent source and
mulkiply the 1205 resistor by 100
to account For the 100i, Flowing
thra .

This is the concept of Lmpedance

mu ltiplidation. R
a § b

S o—

12V 2k 2K %




ECE 1270 ]
S 09 HOMEWORK #11 Solution Probs 4 & 5 (cont.) UNIVERSITY

We find Rk ‘O)r 'Ev\r'nlnﬂ off the 1V
- source (which becsmes a wire) and
determining R seen looking into a,b.

We  have Rty = Rk®, as before ,

Plugging values nto *the qeneral solution
yields our final answer-
-t /12ksn- 3uF
v (£) = oV +{\zv ~ov1 e +>0

J

or

-t /3ms
vi(£>0) = 12ve



