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ECE 2270 AN Ex 1 soln F0b

1. (30 points)

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

The inductor carries no current at time t = -, and the capacitor
stores ao enerqy at t=0"

20pts a) Give expressions for the following in terms of vo, R, L, and C:

dv(r)
dt t=0+

v(t =0") and

10 pts b) Find the numerical values of L and the characteristic root, s, given the
following information: '

C=1nF R=20¢% circuit is Critically Damped

sol.’n:q) Ak -E-:.O*, L ac¢ts Like wire and C qaots Ulike optn.
wWe £ind LJ*::O") and v (07), +he energy vars.

t=0"
The P.-o\o[em
R Ve states +that
— '{f _ i'l.(o-) =O, which
Velo™) L (67) 1s what it must
+ , .
[ | be with C=opcn.

From the circuwit v, (07) couid be anythung, but



... the problem states that ve(o™) = ol.

At t=0%, we hawe [ (oN=i (07)=0A
and  vu (0t =v.(0~) =ov.

We model 1 (0%) as a current source

and Ve (0¥) as a  voltage source. Also,

the switch is now dlosed.

o: R %Tl:éb(o')-.-oz\ Vﬂ
+

VC((J*)-—OV C:) TeA  -vq L (0*) = 04 (open)

(wire) -

Since LL(O‘*) Flows areund the LooF , we
can say all currents gre O. We can
then  Find V-drops acrods all the components.

We find that v (0*) = - Vg = v(o*)

To  find OE/_(_‘P_-) we write an e.i'}n
At |y _pt

for v lh terms of state (ene,rgy) vars

LL and Yc.

Nete: We must write an e@’n that is
true  for all +£>o. Thus, we use
the origunal circuit a{iagrqm
rather +than +the a{qu ram Ffor
=07 Use no numbers antil after oA /dt.



From the original circuit, we <can write

ve vy = v,i+LLR * Va:

LRI y

[ + i b +%

VC 1\.1-;_ LL\L v
1

Now we Jdiffereatiate +the entire etb'}l for v

Av = f’(_vfﬂ + R 4_(1_ + dve
At At At at
dv = O 4+ Ry + e
At L c
where we use di = Ve , dvg = (:_g
At L dt
dv = R oy (0%} + (. (oY
0\‘{: 'l:=0+ _—L-.—- c
= R (:Xa) + 9_
L c
av = "V R
At | =pt L




o) For a Series RLE, we have

— + =z 2 T
Sz = T XK T k- wy x= R, w,=.L

rAR Lc
g . S 2
For critidal damping, o= w,.
z *
. (E) = or R = L
2L Lc L * LC
or E:L = 1 or L= R‘LC
4L c Y
T 2
or L = zox-lW loonH
(T
Since Ve*-w,* =0, we have @= -x =-R
' 2L
S % = — 205 = =-3 G rfs =~-106ML

2. [00hH [



