ECE 2240 PRACTICE FINAL EXAM prob 2 solution ]

Ex:

L=80 uHH (1)

V= C,_) R, = R%
40V \Z 1
c= L

il

After being closed for a long time, the switch opens at 7 = 0.

The above circuit is an analog "one-shot" circuit that, once charged, produces a short,
rounded current-pulse resembling the current that flows in a synapse of a neuron.
The circuit is critically damped.

a)  Find the value of R that makes the circuit critically-damped.
b)  Using the R value from (a), find a numerical expression for the inductor current,
i(t), for r > 0.

soUn. q) After =0, +*he switch 1s open, and
+he circutt becomed a geries RLC
with resistance R+Rg.
Characteristi¢ roots are (qlwqysx

- + 2._ Z

where o= R fr serles RLC

2L
w} = J_E For serjes or Pcqunel. RLC
L

For cr‘\ticatly-damped\, we have

z 2
B, =Dy TP X = We or oL = Wy,

o



or . 2
Rep = 2L
or 4 c
Keﬁ = 2| =2-/8Uu a2 = B
or c 5'/,(
lsz+ R = B2
or

10) We nse the general form of soln for
cr*}-hica.(_()/ a\ampea\:

st st
tt>0)= Ae + Ayte + Aj

We Find Az From  L(t>o0e),

+t—=> 00

C = OPQY\ )

L= wlre) SUO‘L'EC,\ o/Den

1 L(k—> o0)

Rs=ls % R=75

Since  +there is  ho

pwr source,
Ay = 1(+=) =0 A

We Lnd A, and A. From inmtial cond%:



-\;____O . C = OPey\) L= w‘we} swl‘hch d[oSQA

L lo™)
'\75:
4oV Ry=1 %R=7-Q
4
1 l/c(o_)

L (07) < 0A  (mo path for current)

Va(o™) =4V since ho current Tn Ry
means oV across Ry and
v—loop on [eft must sum
to zerp volts,

At
L (o) =1 (07) =0A, v (0%)=vu(0™) =40/

we Find (o) and ou@c)\ .
-E=O+

+—

+=0

L o(o*) = [ (oY) =0A
For *he symbolic solh we have

LCO"') = A,



EﬁLch'm the <ircuit value and gymbolic
2oln porm, we have A =0A,

For “he a\erivod:ive) we have

AL(+) = v (")

0‘"& \*E=O+ L

L\slhﬂ a v-~loop, we have VL<0+)=‘:LOM

For +4hke Symholid sol/n we have

o
dz({)\ = A%+ Ay <A, = oy
AT et SoM

st
Thus, L(+>0)= 500kte A




