ELCE 2240 HOMEWORK #9 prob 3 solution U
N. Cotter F13 ’

Ex:

1 MQ

+ V| — lix

5v<i> ISpPF=— 0, ZMQz

After being open for a long time, the switch closes at t = 0. Find v1(¥) for ¢ > 0.
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The +otal current 'Howl.nﬂ out of {DP node
g uals =zero, and +there Ls no current
ﬂowlr\j tn the 1M, +the C, and +the
de,aendent source. Tt Follows that -—the
durreat W the 2Mn 14 0A. By Ohm's
law, +the VOI'\:aﬂE‘_ drof: across the 2MIL Ls
O-2MSL =0V This (8 also the voltage across
the C.

v, (07) = oV
and

'U—c C0+) = Uyg (0-) = oV

We use +this value of Ve (t=ot) ad o

\/oH:aae source tn the t=0" model +to
£ind v‘(o+).
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From «q vo\-\:aje Loop on the \eft side, we
have v, (0%) = SV. Note: the ¢om ponents
to the right of C are in parallel with
the dirduitry on the (eft and directly
across the game Val{:qge Sourde , (na/nel/
ov).

t >0 model: (4o Find v, (+>)) C=of>en ird,
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The Aepeno\en‘b 8r¢ 38 off and eﬁ:ed:i,v?
Alsapfears. This (eaves a Vo/'éaye A ivider:

Vi(£3%) = EV-_ M@ = Sy

IM2+2M50 3

Finally, we have 7T = Ry € where R+, Ls
the Theventn egu/Va/ent resistance seen
lookcng into  the +terminalé where ¢

(8 connected.
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Because there Us a dependent sourde, we
Sind RTh From RT[,\ = KT_P\_ .

L3e
Vin ) a8 always, eguals +the Voltage acrogs
the output terminals when no‘ﬁiﬁg L3
donnected across them. Since ly=0 and
Aly <0, vy, is given by a woliage divider
formula

VT,'\ = Sy z2Mxn = _]Q Vv
+ Sy . IMaL+2Mn 3
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Tf we short out +the output terminals,
we have OV across the 2MR resis+tor.

Thus, there is no current in the 2M22 R,

A  current summation For the top node
reveals that the current in the |Ms2
must be 10Ly. From a V=loop on the
left side, we alsc have SV across the
M R.  Thug, the currest in the IMn
R is 5v/Mms = 5 uA. Thus, we have

SUA = 10 Lx or L(x=0,9 UA



From 4the =c¢hematic diagmm, we see Hhat

LSC ':Lx: O.S/LA.

RTh = vTh = 1oV = 20 ML
e S 3
LSC o S
0.5 uA

Thus, T =R, C = zT;_a M- I5pF = 100 ng.

L{s'ma +the qeneral form of solution, we have

& -t/T

(&) = U (tow) +u; (£20%) — v (£0]] &

- t/100.18
Vi(+) = Sv +[5V—5_vle , %0
. 3
-t/100 us
or Vi(t)= SV+ I0Ve ,  t>o0
3
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Note: A  much simpler way +o solve
q

this problem is +o cbserv:/\\“t{:}\e

L alePenolen‘t source acts Llike a
capaditor that is 9 times C, Since
the ¢ and AC are in parallel, we
have an eguivalent capacitance of
l0C = IO-/S,:F = I150pF. The dependent
sedrde (s now gene, and +the sol%h i3
easier to Fnd. The solution, of course
ts Hhe same as abyve. /@MC is the
same, but Rp = /M| 2Me and C=150pE
v,(0%) and v,(t»=) are the same as befre.



