Name:  _____________________________ (please print)

Signature: __________________________

ECE 2300 -- Quiz #2C

February 27, 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 20 minutes to work on this quiz.

________________/20

Room for extra work

In this circuit, the ammeter has a full-scale reading of 2[mA], and a 500[] meter resistance.  The variable resistor R3 is adjusted until the ammeter reads zero.  Find R3.  
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 ECE 2300 -- Quiz #2C – February 27, 2001 – Solution

In this circuit, the ammeter has a full-scale reading of 2[mA], and a 500[] meter resistance.  The variable resistor R3 is adjusted until the ammeter reads zero.  Find R3.  
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The first step in the solution is to recognize that this is not the same circuit that we used in the Wheatstone bridge, because the variable resistor is in the same “leg” as the unknown resistance, RX.  However, we can use the same derivation approach, and get an equation relating the resistor values.  Notice that when the ammeter reads zero, there is no current through the ammeter.  Therefore, R3 and RX are in series, and R1 and R2 are in series.  Thus, we can write VDR equations for the voltages across one of the resistors in terms of the voltage across the series pair of resistors.  We need to define names for these voltages before writing them, so we label them in the diagram that follows.  In your work, you can simply label these on your existing diagram. 
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We can write the VDRs as 
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Next, we use the fact that when the current through the ammeter is zero, then the voltage across the ammeter will be zero, since the ammeter is a resistor for the purposes of circuit analysis.  Thus the two voltages are equal, or
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Dividing both sides of the equation by vT, we get
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Now, we can simply substitute in values, and solve for R3.  We have
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Solving for R3, we get
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Thus, we can say that
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