1250 Practice Exam #1 prob 1 solution u
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If box A contains a resistor, find the value of that resistor.

soln: By Kirchhoffs current law, +the +total current

Howing into a node tﬁuaLs the +otal current
ﬂowénj out of a node.

At the fop center node, we have A Flowin
to the [*ft (or from the \eft) and 2A —ﬂowéng
4o Lhe I'Ljh't (or From +the r{ h‘(:) Note +that
the current of 2A on the ]llower m‘yﬁ‘é Flows
ever/where in ‘the rc‘ﬂé'é branch.

wWe lack information about +he /oo/ctr[-é/t of
measure ments, so we have Hfour /oo.ssib/e
scenarios Afor the currents at the -éo/J node.
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The current Flowing in A (s chosen +to make
the sum of <urrents at +the pode epual zero,

Note +that +the current ﬂowénj en B (s the same
as +he <urrent ~Flow£nj tn A,




Now we consider Kirchhof$s voltage law
a/OfCied to +{the Cao/o on the left. The
sum ofF Vo{-&Qje Jro/as around -£hHe [oo/D
moust be zero. The dideal ammeter has

no Vo/'éq‘7€ Arep, So the Vo/-éqie dro/o across
A and B must be [0V to cancel the [oV
across -the l/o[fﬂ{e'fel“,

qum, we dont know +he /oo/arié/ of the
lov drep, but we know The CZurrest cn a
reststor flows dfrom Alqher ya/-éaﬂe to /[swer
Vo/'647€, This allows us to Sfec[%’/ the v-clrop
across A anol B for each of our four currext
scenarios of 4he -£0/> node.
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The voH-_qﬁe a\ro[) across the 5.5 resistor s
given by Ohm's law: V=IR. The VoH:the
plrol) across A F/us the voltage Arop across the
S5 resistor ¢h B 25144(5 loV. This means we
have either -20V across A or OV acrsss A,

Since resistansce (s positive for a resister,

we must Aave a posctive (or at least Non~n€q-
aé/'ye) V-drop acress A (éy Ohims lawl.

Thus, we mpust have OV across A, and
R':V/I:OV/L:OJZ '

A=05L = wire




