ELE 2240 EXAM #2 prob 3 solution U
F13

Ex:

+
L= % R= S, C= L i i, = D
25 pH 200 " 100 pF T~ 75 mA

After being closed for a long time, the switch opens at =0,
The inductor carries no current at # = 0,
The characteristic roots of the circuit are

sy =—20Mr/s and sp =-30Mr/s.

The voltage across the resistor, vy, has the following over-damped form:

vo(t>0)= Aje®l + Aye™' + A3 where A3 =0V
a)  Find the numerical value of vy(f = 0%).

dvp (1)

b) Find the numerical value of
=0"

¢) Using the answers for (a) and (b), find the numerical values of A and A;. Note:

if you do not have values for (a) and (b), make up non-zero values for them and
solve the problem (for partial credit).

soUn:a) To dekermine what Us happening «t t=0"%, we
£ind the enerqy vartables LL(0“7 and vy (07)
at =07, The value oF 1, (07) is 3""?“ as
zero n the problem statement. (Without this
information we would be unable +to determine
how iz splits between -the L and the switeh.)

<=0 l. = wire ) c = OFEY\ ) S\D.L"CC}\ d.\,OSECL
, |4 ,

LLJ/ Vg ‘3
=0 A 1'—




The € is shorted by loth the L and. ‘the
switch. Thus, v, (o~)= OV

Sinece U, and vy are enerqy vartables, they
will  net dhange instant ly.

l;L(O"') = LLCO-)=OA and Ve (01'): Vg (0')-_—_0\/

AL t=0"% we treat +the L. and ¢ as sources.

t=o" ‘ " .
L = @ B fv‘(o“') v, = | =
oA 20002 ° oy l 75mA

Tn +his creurt, the R is th parallel with
T and has +the same v-—alrotn as C.

v, (o+) = U, (0F) = oV

b) To £ind the value of ahro(i)}

At (t=07
v, as a funckion of energy variables ¢,
and VUa. Then we differentiate ¢, and v,
on one side of the exppession and use
AlL = Vi and/fer dﬂ = _b_g to translate e
At L s ¢

derivatives into sien—dercvatives. On the other
side of the expressisn for U, we A iftferentiate
+o 3?:{: dfi)‘a/ﬁl-é, At s /poc‘/zé, we have
an exﬁﬁes:ion For 0__1’_1_@/ in terms ot
At Lot
v (0%) and/for iy (o), whith we <an Fipd from
our model of E=0V,

) we express

Here, wolt) = v (4] sinde ey are in pamllel.



So Avro(t) = d\’l)’d(‘t) = t(f (4).

At At ¢
Evaluake at t=o0%: dug () \ = g (t=0t)
A‘E ‘E’=0+ (o

G-oLha back +o our -\:=0+ modet, we see

that +he L s an open andd € s a short.

-\::0+: re

Via I ¢
5..—
I 75mA

g

The current From s will all flow thru <.

Le(0) = Ly = 79 mA
So
Avo (k) = (e(0") = 75 mA = 750 MV/3
At it ¢ 100 pF

C) For +the symbo{_ic‘. solUn we have

’U'O(O"') = A| & A-z_ and _0_\15‘3&) :A\SI'PAZ‘Sz
D\-E —‘:=0+
Thus,
A+ Ay = OV and A, (-20Mr/s) + A, (-30Mr/s)
or = 7850 MV/s
3= "Al B0
A, (-20)-A,(~30)= 750V
or
A, @o~20)=750V
or

A= 750V =75V
C«W\A 1o
A.zz —AI = —75\/



