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Name:  _____________________________ (please print)

Signature: __________________________

ECE 2300 -- Exam #2
November 18, 2006

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 90 minutes to work on this exam.

1.  ________________/35
2.  ________________/30
3.  ________________/35








Total = 100

Room for extra work

1.  {35 Points} The voltmeter in this circuit can measure positive and negative voltages.  This meter reads +20[V] or -20[V] full scale, and has a meter resistance of 10[k].  

a)  Find the Norton equivalent as seen by the voltmeter.
b)  Find vX for the circuit shown.
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Room for extra work

2.  {30 Points}  An inductor has an inductance, L1 = 3[mH].  The current through the inductor has an initial value of 30[mA] at t = 0, and a final value of -60[mA] a long time after t = 0.  This current is changing with a time constant of 165[s].  
a)  Find the magnitude of the voltage across the inductor at t = 100[s].  

b)  Find all of the times when the energy stored in the inductor is 600[nJ].

Room for extra work

3.  {35 Points}  The switches SWA and SWB were closed for a long time before 
t = 0.  Then, at t = 0, switch SWA opened.  After that, 50[ms] later, switch SWB opened.  

a)  Find iQ at t = 25[ms].
b)  Find the energy stored in the capacitor at t = 100[ms].
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Solutions:

1.  {35 Points} The voltmeter in this circuit can measure positive and negative voltages.  This meter reads +20[V] or -20[V] full scale, and has a meter resistance of 10[k].  

a)  Find the Norton equivalent as seen by the voltmeter.

b)  Find vX for the circuit shown.
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2.  {30 Points}  An inductor has an inductance, L1 = 3[mH].  The current through the inductor has an initial value of 30[mA] at t = 0, and a final value of -60[mA] a long time after t = 0.  This current is changing with a time constant of 165[s].  

a)  Find the magnitude of the voltage across the inductor at t = 100[s].  

b)  Find all of the times when the energy stored in the inductor is 600[nJ].
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3.  {35 Points}  The switches SWA and SWB were closed for a long time before 
t = 0.  Then, at t = 0, switch SWA opened.  After that, 50[ms] later, switch SWB opened.  

a)  Find iQ at t = 25[ms].

b)  Find the energy stored in the capacitor at t = 100[ms].
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Added Explanation for Problem 3, From Exam 2, Fall 2006, ECE 2300

Dave Shattuck

November 15, 2007


One student stopped me after class to explain a part of the solution for Problem 3 from Exam 2 from the Fall 2006 semester of ECE 2300.  The equation is from the fourth equation on Page 16 of the solution.  This equation is duplicated here.  We have
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The voltage of -37.4[V] was straight forward; we had just found that by inserting 
t = 25[ms] into the equation for vC(t), which had just been determined.  However, the value of -48.6[V] was confusing to this student, because this was the steady-state value of vC(t) for this time period.  Why would we use this steady-state value in Ohm’s Law for the 3.3[k] resistor?


The key in this problem is that this voltage is not just the steady-state value for vC(t).  It is also the value for the voltage across the dependent source for this time period, and this voltage is a constant.  We are not used to this, but here the dependent source depends on iX, and iX for this time period is a constant.  Thus, the dependent source voltage is also constant.  This dependent source voltage also becomes the steady-state value of vC(t), but we use it in this Ohm’s Law expression because it is the constant voltage at the other end of the resistor.  


Usually in such problems the dependent sources depend on voltages and currents that vary with time.  In those cases, the source values will then also change with time.  Here, however, we can avoid differentiating vC(t) by using this equation, because the dependent source depended on a constant value.
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