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After being open for a long time, the switch closes at z = 0.
a) Give expressions for the following in terms of no more than vg, Ry, R2, R3, L,
and C:
v(t =07) and idQ)
dr |,—¢*
b) Find the numerical value of C given the following information:

81 =95 R1=2.7Q R2=300Q R3=ZQ L=33uH

soln a) To Find initial conditions, we First Find

the value of energy variables i and v,
at =07 These walues will not chqnge
qs the switeh moved. Thas, ZL(o*‘)ziL(o")
and v (0t) = v. (0%), and we <can model
the L and ¢ as en (-sr< qnd v-sro,
reslaec{ive(y.

At t=0, the crcwit has stabilized
and L <= wire and Czof’eh.




Stnce € = open, (, =04.

Ne carrent Flowy
+ _ around -the \oop, so
Vo Ry there 5 no v-drop
- across +the resisters.

iy Thus, Vg mu st appear
across C. Se vd..va

At Lt=0%, we model the L and C as

Sounrcdes,
the

Because of , wire +thru
the middle, we may

Ry ignore the tep half of
$he <ircult.

Ky V(o*) T+ we consider +the
bottom hqglf of +he
arcait, the L looks
like an open. Thas,
No curreat flows thru
R3, and there (s no
V—dro/o across KRs.

Thus, v(o*)=0A.
To #énd dv

e

is $o first wnte a circdit ega r‘elorémj

v to energy vars ¢, and va. Then we
well be qble to d(ﬁcerentmte the egh
and coavert dic to vy and dug éocc
cbt L de &

LA standard approach




Tt (s easier to write an egh for

v in terms of ¢, and ve iF we replece
the L and C withA sourdes dalled
Ly and vg. Again, we may use only
the bottom hHalf of +the circult.

v + We see -that
< Ry v Fflows thru Rz C(bat
- in the opposite
L direction From the

/aqssive sijn convention.
V= —LL_R
Differentiate the egh:

O'V :—ail;‘!:‘R =—"l/~,_'/?’
AL oMt N

Now , (efter a/ffﬁerenﬁm’:inj ), evaluate at
t=o0*t

i[_v_ = "VL(O+) R

Equier/ ‘n our t=o* circuit, we Found
v(o*) =0. So for a V—laof arodnd the
botCom of +the crrcait will give the
resalt that v = - Vg .

é_li = -~ ~Vygq R
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b) Tf S5,=5,, then we have critical
alqm,oinj, So 8,= s, = -«, V™ 2 =0

After €t=0, the circauit (lower half)
s a Series RLC.

“= K w:= L
C
So we Ahare )
" (ZL
or (K )
2L Lc.'
or- _&l = ___l_
q4/2 LC

wWe can +uarn the two sides ufsia[e down.

4 = L¢
R2
or z
¢ = li_l__._ = ‘_f_'_[_-_ =4 - 334 F
R*L R* 2=
(we use R= Ry = z.))

¢ =3.3 4F




