UNIVERSITY OF UTAH
ELECTRICAL AND COMPUTER ENGINEERING DEPARTMENT

ECE 1270 HOMEWORK #9 and #10 Summer 2007
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a) The above circuit operatesin linear mode. Derive a symbolic expression for V,. The
expression must contain not more than the parameters Vg, Vo, Ri, Rz, and Rs.

2. a) If Vo =0V, find the value of Ry that will yield an output voltage of V,=-1V when

Vg=10mV.
b) Derive asymbolic expression for Vo in terms of common mode and differential input
voltages:
Vg +V V, -V
V. = S2 and V. = sl S2
. 2 ° 2

The expression must contain not more than the parameters Vz, v, R, Ry, and Rs. Write
the expression as v, timesagain term plus v, timesagan term. Hint: write Vg ande
Vg intermsof v, andv,.

¢) Using the value of R, from part (&), calculate the input resistance, R=Vo/ig, Seen by
the Vg source.
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Rail voltages= +9V
After being open for along time, the switch closes at timet = to.
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a) Choose either an L or a C to go in box ato produce the vy(t) shown above. Specify what
component goes in the box and its value.

b) Sketch V(t), showing numerical values appropriately.

4, a) Sketch V(t), showing numerical values appropriately.

b) Sketch V3(t). Show numerical valuesfor t < t,, for to < t < (t, +1.92ms), and for
t> (t, +1.92ms). Usetheideal model of the diode: when forward biased, its resistance
is zero; when reverse biased, its resistance is infinite.
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a) Find the Thevenin equivalent of the above circuit relative to terminals a and b.

b) If weattach R_ to terminals a and b, find the value of R_ that will absorb maximum power.

c) Caculate the value of that maximum power absorbed by R_.
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a) A frequency-domain circuit is shown above. Write the value of phasor current 11 in

rectangular form.

b) Given w=20k rad/sec., write a numerical time-domain expression for iy(t), the inverse phasor

of 1.



