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DO NOT OPEN THIS BOOKLET
UNTIL INSTRUCTED TO DO SO.

EXAM #3
ELEE 2335
NOVEMBER 23, 1985

INST [ONS:
I. Fill in the information required on the upper left of this page.

2. All work is to be done in the spaces provided in this booklet. Use the
backs if necessary, but indicate clearly where your work and answers may
be found. Enclose your final answers in a box. No credit will be given
unless necessary work is shown.

3. Make sure that some kind of clear distinction is obvious between complex
quantities (phasors and impedances) and time domain functions. 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. If your answers and work are not in ink, there will be no provision for
changing your grade once the exam is returned to you. Do not use red ink.
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1. For the following circuit, the switch has been open for a long time, and

then is closed at t=0.
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a) Write the circuit integral-differential equation that describes the
circuit behavior for t20, using current as the variable. Transform it into a

second order differential equation.
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1. continued
b) Write the circuit characteristic equation, and the general expression for

its roots. Calculate the root component values (neper and resonant radian
frequency) and the total root vaiues. N
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1. continued
c) Define the response type and write the response expression.
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d) Determine the response constants using the initial conditions.
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2. For the circuit below, find ig(t). Assume that the circuit has been in this
configuration for a long time. Note that there is an AC and a DC source in

this circuit.

| Duf] 3 30ka] 2ilka] 2A[H]

i

YCI \NRVY J'LR R.} L *
2 Alkn] . =

(;5[6) - s}n(/oooz‘:) [mA]
s (ty= SLv]

1
C Sl € {g v 4 f ('-7
7
fh')‘ pos Eie
& | C s e pf € tAe Curvvest
£ t C & ‘(/\ L C 9 =ik L« /(/V h (/ﬁ\)
5 r,)/
= + ~y » ( CV - k ~
Sy Gl i =
! -~
g €
vdy BRI Th )
ey N i ey
';" ’ ] \//v"~/~ 7)“". - T~ .
R, ¥ { . y — )
! ) }([l, 0l - '\ ‘l’
?_;\J el = o 4 e . -~
\‘ % — \I g - “—S‘L L% 3 v



ROOM FOR EXTRA WORK
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3. Aload with the internal circuit shown is connected to a sinusoidal power
source through a protecting fuse rated at 1.0 Amps. RMS. The voltage source
has an amplitude of 163 Volts and a frequency of 60 Hz.
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3. continued

b) Determine the complex power delivered by the source to the circuit (or
absorbed by the circuit) and its components: the real average power, and the
reactive power.
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c) If the load capacitor fails such that it becomes an open circuit, will the
fuse blow?

WHEN THE CAPACITOR OPENS . THE CUPRENT

T, wil BE ZERD. THEREFORE:
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