Name:  _____________________________ (please print)

Signature: __________________________

ECE 2300 -- Quiz #2B

February 21, 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

The ammeter in the circuit shown in Figure 1 has a full scale reading of 1[A], and a meter resistance of 5[].  This ammeter is used in this circuit to build a multi-range ammeter, with terminals A and B, as shown in Figure 1.  This multirange ammeter has different full-scale readings, depending on the positions of the three switches, SW1, SW2, and SW3.  

a)  What is the full-scale reading of the multi-range ammeter when the three switches are open?

b)  What is the full-scale reading of the multi-range ammeter when the three switches are closed?

c)  What is the full-scale reading of the multi-range ammeter when switches SW1 and SW3 are closed, and switch SW2 is open?

d)  All three switches are opened, and then a 10[] resistor is connected in series with the multi-range ammeter, as shown in Figure 2.  This combination is called a modified ammeter.  What is the full-scale reading of this modified ammeter?
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 ECE 2300 -- Quiz #2B – February 21, 2001 – Solution

The ammeter in the circuit shown in Figure 1 has a full scale reading of 1[A], and a meter resistance of 5[].  This ammeter is used in this circuit to build a multi-range ammeter, with terminals A and B, as shown in Figure 1.  This multirange ammeter has different full-scale readings, depending on the positions of the three switches, SW1, SW2, and SW3.  

a)  What is the full-scale reading of the multi-range ammeter when the three switches are open?

b)  What is the full-scale reading of the multi-range ammeter when the three switches are closed?

c)  What is the full-scale reading of the multi-range ammeter when switches SW1 and SW3 are closed, and switch SW2 is open?

d)  All three switches are opened, and then a 10[] resistor is connected in series with the multi-range ammeter, as shown in Figure 2.  This combination is called a modified ammeter.  What is the full-scale reading of this modified ammeter?
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a)  The first step in the solution is to recognize that in this circuit, the ammeter is in parallel with the 1[] resistor, and with the other resistors as well when the switches beside them are closed.  Thus, the full-scale voltage is the same across all elements.  This full-scale voltage is the full-scale current of the original ammeter, 1[A], multiplied by the resistance of that ammeter, 5[].  Thus, the full scale voltage, vX, in the circuit that follows, is 5[V].  We draw this situation below, replacing the ammeter with its resistance.
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For the case when the three switches are open, the 400[m] resistor, the 100[m] resistor and the 50[m] resistor can be ignored, and we have an equivalent resistance, REQ, of
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The full scale current, iFS, then is 
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b)  For the case when the three switches are closed, the 400[m] resistor, the 100[m] resistor and the 50[m] resistor are included, and we have an equivalent resistance, REQ, of
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The full scale current, iFS, then is 


[image: image8.wmf]5[V]

167[A].

30[m]

FS

i

==

W

  

c)  For the case when switches SW1 and SW3 are closed, the 400[m] resistor, and the 50[m] resistor are included, and we have an equivalent resistance, REQ, of
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The full scale current, iFS, then is 
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d)  Now, we are to take the multi-range ammeter, with the switches all open, and put a 10[] resistor in series with it.  We get the circuit that follows.  Note that we have removed the resistors that have no effect because the switches are open.
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We want to find the value of iFS for this situation.  Notice that the original ammeter, represented by the 5[] resistor here, still have 5[V] across it at full-scale, so that vX is 5[V].  Therefore, using Ohm’s Law, we have
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The full scale current, iFS, then is 
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We may note that this is the same answer that we had for part a).  This should not be a surprise.  Placing a resistor in series with an ammeter will not change its full-scale reading.
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