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EE362L — Spring 2008, Test 1

Please, show all your work on the test sheets. A correct answer without supporting work
gets no credit. One sheet of notes is permitted. Write your name in all pages. Do not un-
staple. You have 50 minutes to complete the test.

Problem 1 (15 points)

For the circuit shown below, what duty cycle D is needed to obtain an output voltage of
12 V if Vi, is 20V? What is the output voltage Vpc of the converter box? Note: I is the
average current in the inductor.

For extra credit (5 points): Please draw the circuit inside the converter box if there are
only switches inside.

ll.ll ||':|‘r
fia - T i
Tou
I—.- vy } . | M. |
LOSSLESS . l .
Vi = DC-DG Yoo Vewr
/ CONVERTER | - T . | B

1

(?Ou_r-: \/DUT :[DU'T_

< o T,- Lo
tnle IC L ?‘D\-ﬂ‘l’: VOU‘V_TL

éin(,e L:O
é? , V,’,,.FD';Z :VM/"T/L
I\/b(_,: I\-/OJT = [Z

D=Vor A2 gy,

—

/ wa 20
‘/‘/L‘sl C}fCU)('I' 1S & LUCLL C/Ohvt’flf/r
((See Y A5 logs

\’_)gegem-‘—ai{oﬁ)



Name: Page:2

EE362L — Spring 2008, Test 1
Problem 2 (25 points)
The following figure shows the approximate input current and voltage of a DBR. Please,

calculate the input power factor and the current THD. Consider that the input
fundamental current equals 1.935 A.
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Problem 3 (30 points)

Consider that you are measuring the harmonic content of a current signal with a 10 A,
100 mV shunt resistance, and your measurements with respect to a 1 mVrms reference
are:

V (0 Hz) =20 dB

V (60 Hz) =17 dB

V (180 Hz) =12 dB

V (300 Hz) =7 dB
Sketch the FFT graph and calculate the current corresponding to each component. If the
source is composed of a 100 Wh (i.e. Watt.hour), 12 V battery, what is the power drained
from this battery? Assuming a linear discharge characteristic (which is not usually true in
actual batteries), how long will it take t(} fully discharge the battery?
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Problem 4 (5 points each)

Please, select the correct answer for the following questions. Provide a brief justification
for your answer.

4.1) Is it possible to identify exactly and in a simple way the proper orientation of a solar éw
panel at night? Mo | | . and ﬂu cw don ¢ /!
a) No, I can’t see the sun / ;7%0 p /bgﬂ\ i Sky

b) Yes, I use the moon instead

(ED Yes, but only if there are no clouds —__, with lo stois 7ou Can 14(2::—1/7
d) Yes, with a compass. f(r\ow !&4%;.40&1 ,&4\) 2 2:im vt
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4.2) The next figure shows the voltage and currents of a given load. The load is:
a) A pure resistive load
b) A pure capacitive load
c) A pure inductive load

@) A resistive and capacitive load A o bmser —= 2T
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4.3) For the load in problem 4.2, the average power dissipated through the load is:
a) OW
b) 1kwW
c) 15kwW
d) 2.5kw
@ None of the above
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4.4) Suppose you are on the equator and you want to maximize the solar radiation
received on a solar panel on June 21. Then you will orient the panel in the following way:
a) Azimuth 180° Tilt 23.45°
Q@) Azimuth 0°, Tilt 23.45°
c) Azimuth 180° Tilt Q°
d) Azimuth 0° Tilt Q°
e) None of the above
Remember that azimuth 0° = North
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4.5) For each of the following statements referring to a DBR capacitive filter, choose the
correct answer
a) If the load is increased the voltage ripple also increases

@EED FALSE

b) If the ac line frequency is increased then the filter capacitance needs also to be

increased to achieve the same voltage ripple.
TRUE FALS

c) If the capacitance is increased the average input current also i mcreases

TRUE ALSEY o (b necessarcly 4rve ((€.
© ([3“9_\ lga(.a-usL Z—Wn 'H“‘gtl %‘1

d) If the capacitance is increase\d@tage ripple increases covient b{ ab e zges
FALS
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4.6) What it the approximate temperature of a 100 ohms thermistor measuring 50 ohms

and with the following characteristic? —
5= .o.5
[
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1] 0 A 30 (40) 50 60 T &0 w3 100 110
Temp - deg C

a) 10C
b) 20C
o) 25C
40 C
8) 60C

f) None of the above



