2.24

For notational convenience, let the middle node be node B, KCL at node B yields
)
i 111.A—i—4m.ﬂ\+i, =10,

Sk
s0 i, =2 mA. The voltage drop v, follows immediately as
vy =8 k0 « i,
=16 V.
To find v 4, note that by Ohm's law,
Vg — VA
T = G mA, (1)

where vy may be solved by noting that vy =12 4+, = 28 V (fvi, this is an application of KVL). Substituting
into {1}, we have that vq =16 V.
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3.11

Part a

The mesh equation follows divectly by inspection as

{ RA—E.EH g +_Jr£:lj+ fn :g? -| { :;j -| = { r{; -| )
L —Ha —fe fiy +Rr'+HEJ Lff.J J

Part b

The nodal equation follows by inspection after grounding the bottom node. There is no good reason to ground
any other node as doing so would only make the problem move difficult, hence, other answers under different
reference nodes will not receive full credit. The center node is denoted node A and the center-right node is
denoted node B, The nodal equation is

1 1 1 1 . g
1 vF
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Parts d and e

As some students may not know of or have access to symbolic solvers, and as punching stuff imto MATLAB
does not contribute significantly to understanding cirenits, thess parts should not be mraded, though I leave this
tor the arader’s discretion. For reference, the MATLAR script and answers are sepavately attached.
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3.47

This problem is made simnificantly easier by applying source transformations. Consider the two output nodes
as the nodes which connect the fuse. Transforming the cirouit, we have,

(1IN + 110k

VAYA

Fusa
av 100 ohms
From this new cirenit, the current through the fuse is
av < .75 mA.

"TIO(L 1) K+ 100 kD -

After some caleulations, we have that N < 5.3 in order to satisfy the current constraint across the fuse. Thus,
the madmmun munber of loads s N = 1.
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4.57

The transducer is described by veg = ((05F — .75) mV and it has an intermal resistance of Ryp = 3000 The
desired cutput characteristic, on the other hand, is for a pressure of F = 20 mun Hg to produce v =1V and
for a pressure of P = 200 mun He to produce v = 10 V. Hence, the desived vpgy to v equation is

vo—10 9
1, — 925 mA OmA’
=1 =704+ luai'i.

Une possible realization of this circenit is as follows. Note that the designed circuit is possible becanse there is
no uncertainty in the transducer resistance. This may be seen as a practical Haw in the proposed solution.



300 100 600k 1000 1000

Fizure 1: Hesistances are in {0 or ki with obvious notation,

Keep in mind that there are many possible designs, some of which may not even using the same sequence of
Op-Amp blocks.



