ELCE 2240

HOMEWORK #9 prob 3 solution
N. Cotter
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After being open for a long time, the switch closes at t = 0. Find v1(¥) for ¢ > 0.
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The tetal ewrrest  flowing cub of 4op nede
eguals  zero, and  there L= ne current
Tlowing in thae 1MI, <he €, and the
zﬂe.i:ﬂn-siﬁﬂt searze, Tt Fedswsg that Hhe
Curreat W the ZMEB {4 CA. By Ohm'd
law, the veldage drep acress the 2M2 is

Dr2RiL =8k Thig 2 alse the Lf::-l'-f:-:-'ijr: flerass
+the .
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e (o¥] = v (d7) = ov

wWe wse  tels value  of l.-"(':-l:-t:.:::'H] as a
u.;-L-I:aﬂf. garde 1 Fhe +t=at
Fund '-'|'fﬂ"j|.
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Frem a wsltage lasp on the lefd side, we
have v, [0%] = SV. MNote: +He dom ponents
s the Pijh‘?: of C are in paraliel avkh
the &rduitry on the leA and directly
qcrr:;ss The same yaltage gourde, (namely
oy,
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The dep-e.ni:n.'lc: sred Lg oafF and aﬁetﬂ}?«
Aisappears. This leaves a veltage dipider:

Vi(#32) = 5. MR = S
M2+ 2MaL 3

Fingally, we have T = By € where Ry, is
+he Thereain e.ﬂ.ﬁ.r'mfmt resistance  SeER
lﬁnkinﬂ wte  the terminald  where of

vd  doanedted.
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Bocauze there 1s a dependent zourie
Find Ry Frem Ry = Ve .

g
Vi1 a8 always, eguals the wveltage acrogs
the au-f:,Pu‘[T tersiinald  when Hdﬁfﬁfﬂ L3

, we

dopnected adrmss  hem. Since l,.=0 and
Aly =0, vy, i® ﬂ']wtn by a veitage oA fridder
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Tf we sHhart aut e au-l':Pu'l': terminaly,
we  have &1 Acress the 2FU2 resixter.

Thas, *here 1 ne current in dhe 2mz R,

A current summation For the tep Hade
releals  Haat the surrest n Bhe Mo
rugst b= 18U . Frem a 1,.-'—|.:.:Ip an +he
|ed+ ,'S.L.;'ter, we alse have SV adress the
Iva R, Thug, He curresat in Hhe M
R iy Sv/MMa = 5 uA. Thug, we have

Saf = | ia ar by =8.9 a4



Frow +he Sihematic dhﬁmm, we zee Hhat

Lap T Lx = 6.5 uA.
S R = Vg = IE"..? = 20 Ma
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LLELHE the general form of talutian, we have
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Mlete: A much simpler way 4o sslve

this problem ia o observe ﬂ':he
Ux dependent source acks Llike a
dapaditor that is A timesd C.° Since
the € andl A¢ are in parallel, we
have an e.ﬁm'mfﬂ'b dagacitance of
lad = {¢- IEIPF = {50pF.  The depenclent
Sourge fi Adw FonE, and e selh i3
2asier 1o Find.  The salwbios, o course
ts e seme 45 ghape %ﬁdis—ﬁﬂ
same, byt Ry = Mafern and Czigoes
v fet) and 1 (dre) are i same as befire.



