Name:  _____________________________ (please print)

Signature: __________________________

ECE 2300 -- Quiz #1A

8:30AM section – February 5, 2002

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.  If you go on to another page, indicate clearly where your work can be found.  A solution without the appropriate work shown will receive no credit.

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

4.  Do not use red ink.  Do not use red pencil.

5.  You will have 30 minutes to work on this quiz.

________________/20

Room for extra work

A device is shown, with reference polarities for voltage and current, in Figure 1.  A plot of the voltage across the device, vX, is shown in Figure 2.  A plot of the current through the device, iX, is shown in Figure 3.  

a) Find the power absorbed by the device at t = 8[s].  

b) Find the energy absorbed by the device in the time period 0 < t < 12[s].  
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ECE 2300 -- Quiz #1 – 8:30AM section – February 5, 2001 – Solution

A device is shown, with reference polarities for voltage and current, in Figure 1.  A plot of the voltage across the device, vX, is shown in Figure 2.  A plot of the current through the device, iX, is shown in Figure 3.  

a) Find the power absorbed by the device at t = 8[s].  

b) Find the energy absorbed by the device in the time period 0 < t < 12[s].  
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a)  To find the power absorbed by the device, we note that iX and vX have been defined in the active sign convention for the device.  Thus, we can write the expression
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b)  To find the energy absorbed by the device, we need to integrate the power over the period requested.  We have
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Note that the voltage is zero from 5[s] to 6[s], and again from 10[s] to 12[s], so we don’t need to include those parts of the integral.  Now, we have only to evaluate these integrals, and we have
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Plugging in these values, we get
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We evaluate, and we get
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Recognizing that a [Watt] times a [second] is a [Joule], we have
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Most people do not include the units during their integrations.  They are shown here to make it clear that units do, indeed, work out as they should.  You only need to include units in your final answer, and in intermediate answers.

Name:  _____________________________ (please print)

Signature: __________________________

ECE 2300 -- Quiz #1B

4:00PM section – February 5, 2002

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.  If you go on to another page, indicate clearly where your work can be found.  A solution without the appropriate work shown will receive no credit.

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

4.  Do not use red ink.  Do not use red pencil.

5.  You will have 30 minutes to work on this quiz.

________________/20

Room for extra work

The device in Figure 1 can be modeled as a current source in parallel with a resistance.  When the device is connected to nothing, the voltage across the device is vX = 5[V].  When the device is connected to a wire, the current through the wire is iX = 7[mA].  Find the value for the current iX when the wire is removed, and the device is connected to a 500[] resistor.
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ECE 2300 -- Quiz #1 – 4:00PM section – February 5, 2001 – Solution

The device in Figure 1 can be modeled as a current source in parallel with a resistance.  When the device is connected to nothing, the voltage across the device is vX = 5[V].  When the device is connected to a wire, the current through the wire is iX = 7[mA].  Find the value for the current iX when the wire is removed, and the device is connected to a 500[] resistor.
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The first step in such problems is invariable to insert the model, and solve for the model.  Let’s put a model in, with a current source iD, and a resistance RD.  We have the following circuit.
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With nothing connected, the voltage vX is 5[V].  We have the circuit that follows.
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All the current from the current source goes through the resistance, so from Ohm’s law we have
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Note that this has a positive sign, since vX and iD will be in the passive sign convention for the resistor RD.  In this case, iX is equal to zero.  

Now we have one equation for iD and RD.  Let’s use our other information, that when a wire is connected, iX is 7[mA].  We have the diagram that follows.
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In this case the voltage vX is zero, and no current goes through the resistance.  Thus, we have 
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Now, we can plug this back into the first equation, and we have
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This gives us the model for the device.  We can connect this device model to the 500[] resistor, and get a circuit that we can solve.  This diagram follows.
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Now, we can write KCL for the A node, and get
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We solve for vX, and get
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Recognizing that vX and iX are in the active sign convention for RX, we can write
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