ECE 2240 EXAM #1 prob 2 solution U
F13

EX:

a)  Derive an expression for vi. The expression must not contain more than the
circuit parameters v, vs2, is, R1, R2, R3 and 0. Note: o> 0.

b)  Derive an expressions for the power dissipated by resistor R3. The expression

must not contain more than the circuit parameters v, vs2, is, R1, R2, R3 and o.

solh: a) USanJ Kirchhoff's laws and Ohm's law , we

start \oy \qloe_Lanj U and L For each R. One
way of Lq\oeL'\,ng the circutt s shown below.

We have no v-loops, since every u- loop
wou ld pass ‘H\roujh a current source.

For +the +top node, we have +his i-sum:-



We can solve +*he (-sum y

or
L = 8
o)
To Find v,, we use Ohm's lqw. R, ts (n

series with the "‘:X Source,

Thus, vy, (s

-« Ls Rl
| toc
AS an alternative, we may use the Node-V

method. TIn +the circuit below, we Aave a

reference on the bottom and node wu on
the ‘1:0/0.
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Eﬁh for node -

Liy + Vq+Vg +ilg=0A
Ra2
We replace L, with an expression cn terms
0:‘: ’U'q'.
Lx = Va + Ug
Ra

New node 13 egh: o VatVyl + va+V;, +Ly=0A
Rz Rz



Now we do +he algebm to find vg.

Ta (+a) = —ig — (1+e) vy
Ra Ro
or
Va =~z Ra — Uy
| +oc

From v, we find (y , +hen iy, then v,

Ly = vq+17§, = — i3
R4 4o
then
Ly = “0(.(:5‘
|+ o
then
v, = by Ry = —oxlg R,.
| +oc
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b) Power is ¢ R for a resistor. The i is

.2R
= L
FRE. s "3



