=L E 1250 Final Exam #1 Prob 2 solution U

Ex:

The switch has been open for a long time and is closed at = 0.

Write the full expression for ve(f) for t > 0, including all the numerical constants that

you find.

soln: a) At +£=0" +the switch is open and C'= open.

+
24y = Ra%

- +
RS R, Ve (07)

No durrent -Hau)s/ so R's afl have OV Arops.
From U—!oo'p around cepter and r‘?,j/}-é Siolej
Ve (07) = 24V,

Forr +-2e0 +the swiktech (s closed and C= open.
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2%V = RS
- +
R‘ R:_ V(', (_'&-)00)
l -




There (s no current in Ry and no vV-drop
across Ra. So Ve (s the same as the

V across the center branch and the same
as the I across R,. We use +the V-divider
formula +to fFind the v-drop across R,.

Ve (£e0) = 24V - R = (24V)3gkn
R, + Rz 36kt 12ke

For +*he *time constant, ©=RyC, we (ook wn
from the terminals for C with the 24V
Source ‘turned off (= wire), We see R in
sertes with R, parallel R,.

Ry = Ra+ R,]{E’2 = Ik + Sék_n_” 121<.52

We have ’_-‘:(pk.ﬂ_“!?.k.o_= 2k S2.- EH\ = IZkQ(’S):CIkJZ.
4

RTh = lk_S1+°H<.1’l = |OI<_D_

We use the 7enem( formula for RC solutions:
~t/
Vi (£) = Vo (£00)+ [V (0%) = v (Bo0) e, 40
where  va (o) = . (07)

-t/ loka. 200
Vc(‘é) = lSV-i—[’Z.Ll-V-— IQU:(E, - ';F £20

or
~+t/3 m3
Ve (~l—,>0) = I8V + Gle



