Name:  _____________________________ (please print)

Signature: __________________________

ECE 2300 -- Quiz #2A

February 20, 2001

1.  This quiz is open book, open notes.

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

An ohmmeter has the circuit equivalent shown in Figure 1.  The ammeter portion of the ohmmeter has a 2[mA] full-scale current, and has a meter resistance of 150[].  The ohmmeter was calibrated, and then connected to the circuit in Figure 2, terminal A to terminal A, and terminal B to terminal B.

a)  Find the value of RX.

b)  Find the reading of the ohmmeter in this situation.
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 ECE 2300 -- Quiz #2A – February 20, 2001 – Solution

An ohmmeter has the circuit equivalent shown in Figure 1.  The ammeter portion of the ohmmeter has a 2[mA] full-scale current, and has a meter resistance of 150[].  The ohmmeter was calibrated, and then connected to the circuit in Figure 2, terminal A to terminal A, and terminal B to terminal B.

a)  Find the value of RX.

b)  Find the reading of the ohmmeter in this situation.
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a)  The first step in the solution is to calibrate the ohmmeter.  To do this, we apply a short to the terminals of the ohmmeter, and then adjust RX to make the meter read full-scale.  We were given that the full-scale current for the ammeter is 2[mA].  Thus, we can draw this circuit with the short, and we get the figure that follows.
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We can write KVL around this loop, and we get
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Solving, we get
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b)  With this value for RX in hand, we want to attach the circuit in Figure 2 to this ohmmeter.  We redraw the circuit, putting this value in.  Note that the resistor, RX, and the meter resistance, Rm, are in series, so we replace them with their equivalent resistance, 6[k].  

For ease in redrawing, we note that in Figure 2 the terminals A and B can be pulled out to the left as easily as to the right.  This simplifying step is not necessary, but makes the redrawing a little bit easier.  The circuit is shown in the figure that follows.
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The goal is to get the ratio of the voltage at the ohmmeter terminals to the current through the ohmmeter terminals.  This will give us the ohmmeter reading.  We note that the voltage at the ohmmeter terminals is vO, which is equal to the 5[V] provided by the voltage source from the circuit in Figure 2.  This means that the voltage across the 6[k]-resistor is 7[V].  Thus, we can use Ohm’s Law to get the current through the ohmmeter terminals, iO, and get
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Thus, the reading of the ohmmeter, Rreading, is
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