Name:  _____________________________ (please print)

Signature: __________________________

ECE 2300 -- Quiz #6
July 30, 2007
Keep this quiz closed and face up until you are told to begin.

1.  This quiz 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 which is not given in a reasonable order will lose credit.

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 quiz will be included between square brackets.

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

6.  You will have 50 minutes to work on this quiz.

________________/20

Room for extra work


In the circuit given, switch SWA was closed and switch SWB was open for a long time before t = 0.  Then at t = 0, switch SWA opened and switch SWB closed.  Find the energy stored in inductor L2 at t = 200[ns].
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Room for extra work

ECE 2300 -- Quiz #6 – July 27, 2007 – Solution


In the circuit given, switch SWA was closed and switch SWB was open for a long time before t = 0.  Then at t = 0, switch SWA opened and switch SWB closed.  Find the energy stored in inductor L2 at t = 200[ns].
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We begin the solution by defining the currents through the inductors.

[image: image3.emf]+

-

15[V]

6.8[k

W

]

L

2

= 

7[mH]

Switch SWA

t= 0

Switch SWB t= 0

5v

X

L

1

= 

3[mH]

4.7[k

W

]

+

-

3[V]

+

-

+ -

v

X

i

L1

i

L2


Next, we redraw the circuit for t < 0, where the inductors become short circuits, since the circuit had been in that condition for a long time.  We have the circuit that follows, where the switches are in the position for this time period, and where the inductors are behaving as short circuits..


[image: image4.emf]+

-

15[V]

6.8[k

W

]

5v

X

4.7[k

W

]

+

-

3[V]

+

-

+ -

v

X

i

L1

(0)

i

L2

(0)

For t< 0:


Now, to solve, it is clear that
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Also, writing KVL around the right hand loop, we get
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With this, we are ready to redraw the circuit again, this time for the time period t > 0.
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At this point we can combine the inductors in parallel, taking care about the initial condition of the equivalent inductance.  
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Note that we can solve for the initial current here as
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For the time constant, we need the equivalent resistance seen by the inductor, so we set the independent source equal to zero, and apply a test source.  We will choose a current source, since it appears to be easier.  We have the following circuit.
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We have KVL, and Ohm’s Law, to get
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Then, we have the equivalent resistance seen by the inductor, REQ, as
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This yields a time constant, , of
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Finally, we need the steady state value for this time period.  We take the circuit valid for t > 0, and redraw for steady-state, which means replacing the inductor with a short circuit.  
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We have KVL, and Ohm’s Law, to get
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Of course, this is the same value we obtained earlier for iL2(0), but note that this is the current through the parallel equivalent, LEQ.  Now we can write the equation for the current as
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Now, we reproduce the circuit valid for t > 0.  (This is not really needed, since we drew it earlier, but we include it here again for the benefit of the reader.)
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From this, we can get vL(t) as
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Now, with this, we can find the current through L2 at the time of interest.  Since we have the voltage across the inductor, we can find the current through the inductor.  For convenience, we reproduce the circuit of interest here.  (This is not really needed, since we drew it earlier, but we include it here again for the benefit of the reader.)
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From this, we can write that
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This can be solved, plugging in the values here, as 
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Finally, the energy that results from this is
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