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DO NOT OPEN THIS BOOKLET
UNTIL INSTRUCTED TO DO SO.

FINAL EXAM
ELEE 2335

DECEMBER 13. 1985
INSTRUCTIONS:

I. Fill in the information required on the upper left of this page.

2. All work 1s 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.

25
29
90
25
20
50

170

|

O N N WN




1. (25 Points) The following circuit 1s to be used for all parts of this
problem. The values 0f Igy and gz In the expressions ror the dependent
sources are to be given in amperes.
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a) Determine the values of the currents igy and ige. The current i, is equal
to zero for this part of the problem.
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1. %Determine the Thevenin equivalent of the circuit between termlnals@
and

Vrp = Vaba deor= - Iy, Ry = - 10x40=-400L[v] |
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2. (25 Points) At timet =0, the switch in the circuit below is moved from

position@to position®) Assume that tne switch was In posttion(@ror a long
time before t = 0. Assume that ves(0) =

1k nd
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a) What is the energy stored in the S[uF] and the 7[uF] capacitors at t = 0~7
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Room for Extra work.
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2. C) Find vgs(t) and ves(t) for t>0.
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d) Find the energy stored in the S[uF] and the 7[uF] capac1tors att» 0. In

other words, find the final values of the energies stored in the capacitors.
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3. (35 Points) In the following circuit, the switch was closed for a 1ong
time. Att =0, the switch 1s opened and then is reclosed at t = 0.1[sec].
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3. b) Determine the expression for i (t) for 0 <t < 0.1[sec] FRETR
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3. €) Determine the values of gy, igz, and i, at t = 0.1*[sec), after the bpA

switch is reclosed.
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4, (25 Points) In the circuit below, the value of the voltage source 1S given
as:

vg(t) = (5.7 sin(360,000t) + 6.3 cos(370,000t))[V].

Find 1x(t). Assume that the circuit has been in this configuration for a long
time.
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ROOM FOR EXTRA WORK
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3. (20 Points) In the circuit below, the value of the voltage source is given
as:

vg(t) = (353.5 cos(100t))[V].

ALr] O.0s(H)

a) Calculate the average and reactive power delivered to the load. Express
your answer in terms of P, Q, and S.
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5. b) wWhat is the power factor of the l10ad?
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C) Calculate the average and reactive power supplied by the voltage source.
Express your answer in terms of P, Q, and S.
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6. (40 Points) In the following circuit, the switch SW1 was closed for a
long time, and the switch Sw2 was open for a long time. At t =0, the
switch SW1 is opened and the switch SW2 is closed.
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a) Fort <0, determine the values of ig, i, and vg.
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6. b) For t> 0, redraw the circuit in the frequency (s) domain. Take care to
select for the circult components the most convenient equivalent circutts,

so that it will be easier to solve part for Ig(s) in part c).
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c) Determine the expression for ig in the s domain. In other words, find the
value for Ip(s) that is valid for the time domain function ig(t) for t 2 O.
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6. b) Fort> 0, redraw the circuit in the frequency (s) domain. Take care to
select for the circult components the most convenient equivalent circuits,

so that it will be

sier to solve part for Ig(s) in part c).
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c) Determine the expression for i in the's domain. In other words, find the
value for Ip(s) that is valid for the time domain function 1R(t) fort20.
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6. b) For t> 0, redraw the circuit in the frequency (s) domain. Take care to
select for the circuit components the most convenient equivalent circuits,

so that it will be easier to solve part for |§(s) in part c).
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c) Determine the expression for ig in the s domain. In other words, find the
value for Ig(s) that is valid for the time domain function ig(t) for t 2 0.
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6. d) If the expression for Ig(s) is

To= (22 &;’Tﬂ ’

then, apply the initial and final value theorems to obtain the initial and
final values of ig(t). That is, find ir(0*) and ig(+ee).
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e) If the expression for Ir(s) 1s

:I:R(sﬁz(vs2 Vs' (5+m>

then, determine the value of ig(t) for t20.
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6. f) Sketch the graph for ig(t), for positive and negative values of t. Label
your axes, and show the significant values on the plot.
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