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Name:  _____________________________ (please print)

Signature: __________________________

ECE 2300 -- Exam #1

July 2, 2007
Keep this exam closed until you are told to begin.

1.  This exam is closed book, closed notes.  You may use one 8.5” x 11” crib sheet, or its equivalent.

2.  Show all work on these pages.  Show all work necessary to complete the problem.  A solution without the appropriate work shown will receive no credit.  A solution that is not given in a reasonable order will lose credit.  Clearly indicate your answer (for example by enclosing it in a box).

3.  It is assumed that your work will begin on the same page as the problem statement.  If you choose to begin your work on another page, you must indicate this on the page with the problem statement, with a clear indication of where the work can be found.  If your work continues on to another page, indicate clearly where your work can be found.  Failure to indicate this clearly will result in a loss of credit.  

4.  Show all units in solutions, intermediate results, and figures.  Units in the exam will be included between square brackets.

5.  Do not use red ink.  Do not use red pencil.

6.  You will have 100 minutes to work on this exam.

1.  ________________/25
2.  ________________/25

3.  ________________/20

4.  ________________/30








Total = 100

Room for extra work

[image: image1.png]1. {25 Points} Use the circuit below to find the numerical value of the following

quantities.
a) Find the power delivered to the circuit by the voltage source.
b) Find vy.
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Room for extra work

[image: image2.png]2. {25 Points} A device can be modeled as a current source in parallel with a

resistance.
When this device is connected to a 10[V] voltage source, the voltage source

absorbs 4.5[mW]. When the 10[V] voltage source 1s connected in the opposite
polarity to the same device, the voltage source absorbs 65[mW].
Find the power absotbed by the device when it is removed from the voltage

source, and connected to a 5.6[kQY] resistor.




Room for extra work

[image: image3.png]3. {20 Points} A multi-range voltmeter, designed to be able to read negative
voltages, is shown in Figure 1. A student then adds a 2[kQ] resistor between the
~15[V] and the ~50{ V] terminals, in an attempt to be able to measure larger
voltages. Find the full-scale voltage between the Common terminal and the
—50[V] terminal, with the 2[kQ] resistor in place.
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Room for extra work
[image: image4.png]4. {30 Points} a) For the given circuit, use the Node-Voltage method to write a
complete set of independent equations that could be used to solve this circuit. You
only need to write one set of equations. Do not simplify the circuit. Do not attempt
to solve or simplify your equations. Define all variables.

b) Write an expression for the power delivered by the 10[ V] voltage source, as a
function of the component values and your node voltages.

10[V]





Solution:

[image: image5.png]1. {25 Points} Use the circuit below to find the numerical value of the following

quantities.
a) Find the power delivered to the circuit by the voltage source.
b) Find Vy.
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[image: image8.png]2. {25 Points} A device can be modeled as a current source in parallet with a
resistance.

When this device is connected to a 10[ V] voltage source, the voltage source
absorbs 4. 5[mW]. When the 10[V] voltage source is connected in the opposite
polarity to the same device, the voltage source absorbs 65[mW].

Find the power absorbed by the device when it is removed from the voltage
source, and connected to a 5.6[kQ2] resistor.

S /mf::ow l We draw ‘f)«e mode/ alff‘aclnnj 'LLI'\Q

and 3et the Eollowing diagram.

A

UO/'l’aﬁe Source

=(1o§}) (p = 4.Sfma}, o
Lo = O.4S[mAS.

fABS By Vs

Then , KCL  gives

J
~Ly + ’O?M L 0.95fn) =0, D
RKp

/\)exf) we connect tThe voltage source the
and 6e{’ the next d»\ajwqm.

103 g = CSla]

Ro 10v3 g =C5[mA]) so
Tig -0, /ozu) L sfno
@

ot her way,





[image: image9.png]Room for extra work
AL Continued fo/uins eriu.atv‘ov'\,r @q.nc)s @
y,'e{A; the fo(ux‘éfonf)

Ro= - 2.88/kn) and L, = =3.03[mA].

ND\J, we Connect the devite to « gg[kﬁj rejrstor

" 3l
~3.03(m) ; ) %—;} 85[kn) % 5.6[kn)

B
By CDR)’

L‘C = ’g.OZ[MAJ

~2.88[kn]
-2.88/k) + S.6 [k

=32 I[MA}

/leBS BY S.6fkn) (C\C)ZS 6lknl 2 57.¢ fmw]

79/&85 BY pEV '%Am RY S2€licn) :




[image: image10.png]3. {20 Points} A multi-range voltmeter, designed to be able to read negative
voltages, is shown in Figure 1. A student then adds a 2[kQ] resistor between the
—15[V] and the —50[ V] terminals, in an attempt to be able to measure larger
voltages. Find the full-scale voltage between the Common terminal and the

—50{V] terminal, with the 2[kQ] resistor in place.
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[image: image13.jpg]4. {30 Points} a) For the given circuit, use the Node-Voltage method to write a
complete set of independent equations that could be used to solve this circuit. You
only need to write one set of equations. Do not simplify the circuit. Do not attempt
to solve or simplify your equations. Define all variables.

b) Write an expression for the power delivered by the 10[ V] voltage source, as a
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