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ECE 2300 – Quiz #2 – Shattuck Section

February 19, 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 30 minutes to work on this quiz.

________________/20

Room for extra work


The extended-range ammeter shown in Figure 1 is intended to be extended further by placing a resistor between terminals A and B.  
a) Find the value of the resistor to add between terminals A and B so that the extended range ammeter will be able to measure currents up to 200[mA].  
b) With the resistor you found in part a) added between terminals A and B, what will be the reading when this extended-range ammeter is connected to the circuit in Figure 2?  The circuits are connected with terminal C to terminal C, and terminal D to terminal D.
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Room for extra work

ECE 2300 -- Quiz #2 – February 19, 2007 –Shattuck Section Solution


The extended-range ammeter shown in Figure 1 is intended to be extended further by placing a resistor between terminals A and B.  

a) Find the value of the resistor to add between terminals A and B so that the extended range ammeter will be able to measure currents up to 200[mA].  

b) With the resistor you found in part a) added between terminals A and B, what will be the reading when this extended-range ammeter is connected to the circuit in Figure 2?  The circuits are connected with terminal C to terminal C, and terminal D to terminal D.
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Solution:

a)  To solve this, we start by redrawing the circuit in Figure 1, inserting the resistor we will be adding, which we choose to call RX.  We have also defined several voltages and currents that we expect to use in our equations.  Notice that we are going to be using the full-range case for all of these equations.  We have the circuit which follows.
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Note that we have replaced the original ammeter with its resistance, and we have labeled the voltage across it, and the current through it, using the full-scale values.  Thus, we can solve for the current iA using Ohm’s Law, as
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Next, using KVL, we can find the full-scale value of vX, which will be
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Using KCL again, this time for terminal A, we have
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Finally, we use Ohm’s Law to find RX, which will be
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Thus,
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b)  We could solve this part of the problem by inserting Figure 2 into the diagram above, and solving.  However, there is a simpler way.  We can find the resistance of the entire extended-range ammeter, by finding the full-scale voltage across it, labeled in the diagram as vM.  We already have the full-scale current, which is 200[mA].  With KVL, we can write
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We could have obtained this same value by combining the series and parallel resistances in the circuit, but this method seems faster.  With this value, we can replace the entire extended-range ammeter with this resistance.  The ammeter will read the current flowing through it, so we need only find the current for this specific case.  We can draw a simple diagram, as follows.
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We can find iM using Ohm’s Law for the series resistances,
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