Signature:

QoL U TIONS

DO NOT OPEN THIS BOOKLET
UNTIL INSTRUCTED TO DO SO.

FINAL EXAM
ELEE 2335
December 18, 1987
INSTRUCTIONS:

1. Sign your name on the upper left of this page.

2. All work 1s to be done in the spaces provided in this booklet. Use the
backs 1f necessary. Indicate clearly where your work and answers may be
found. Enclose your final answers in a box. No credit will be given unless
the necessary work is shown. Two crib sheets; or four sides of 85" x 11"
paper may be used. Print your name and student number on each sheet and
submit them with your exam.

3. Make sure that some kind of clear distinction is obvious between compiex
guantities (phasors and impedances) and time domain functions. Underlinec
symbols, 1ines over symbols, or any other clear method will be acceptable.
Show all of your units explicitly, both in your final answer and in your
intermediate steps. Units in exam questions are placed within square
brackets.

4. Do not use red ink.
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1. (15 Points) You and your 1ab partner are asked to measure the voltage

drop across a preciston resistor, Ry, in the circuit below. The value of Ry 1s
4.0[kQ). Your lab partner uses a meter with a 20(mV], 1[mA] d'Arsonval

movement {0 measure vp girectly. He uses the meterasa voltmeter 2t

10[V] full scale. You use the same meter as an ammeter at 2[mA] full scaie
to measure the current ig through the resistor. You then multiply your

result by Ry to get the voltage. Whose method gives the more accurate

resuit?
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2. (12 Points) The switch has been in position (@)for a long time. Then, at
t =0, 1t {s thrown from position @to position(®). The voltage vc(t) Is
measured and found to be

velt) = (18 + 17 exp(-t/0.66[usec])) [V]; for t 2 0.
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3. (12 Points) The switch in the circuit below had been closed for a 1ong
time, and then was opened at t = 0. Find v(t) at t = 1[s].
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4. (15 Points) write all of the complex node voltage equations that would
be needed to solve for the steady state values of this circuit. Do not try to
solve or simplify these equations. Make sure that some clear distinction is
made between time domain and phasor quantities.

vg1(t) = (750 cos(100t)) [mV]

vgo(t) = (1 sin(100t + 90*) [V] = | cos (1e0t) 1]

ig1(t) = (10 sin(100t - 135)) [mA] = O cos (190t ~225%) {mA]

igo(t) = (50 cos(100t - 145°)) [mA] ~
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5. (18 Points) For the circuit below, find the steady state value of vy(t).

vg(t) = (300 sin(200t - 35*)) [mV]
is(t) = (5 cos(400t + 30°)) [mA]
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6. (18 Points) a) If the load impedance Z| = 20 - j20 [Q], find the complex
power delivered to the 1oad. The angular frequency is 10 [krad/sec]
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6. (continued) b) What series circuit element (with what value) must be
added to the 10ad to reduce the reactive power in the new load to zero?
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7. (10 Points) The source vS(t) is a sinusoidal source with a frequency of
100[Hz] anad an amplitude of 30[V] Find the value of impedance for the load

that will maximize the power transfer to that load.
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OPTIONAL BONUS QUESTION (20 Points) YOU DO NOT NEED TO SOLVE THIS
PROBLEM TO GET 100 ON THE EXAM.

The gap in the circuit below will arc over whenever the voltage across the
gap reaches 1000[V]. The initial current in the inductor is zero. How long
after the switch has been closed will the gap arc over?
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6. 14 points Find the steady-state value of v,(t).
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