By David A. Young; Fayetteville Public Schools; Fayetteville, AR; dyoung7@prodigy.net


Dealing With Wire

In this lab, we will continue our exploration of measurement, units and statistics. You will perform this investigation as part of a group, and your group will submit one write-up. You should keep a copy of the group products that you were involved in, for the record, and for your Portfolio. Your group needs to collect data in one class period, and do the analysis afterwards.

1. Your group will select two coat hangers that appear to be of the same type of metal. Using the wire cutters and safety glasses, you will cut at least 14 pieces of wire with different lengths ranging from one centimeter to as long as you can produce with the amount of wire provided. Try to cover varied lengths between your short and long sections, evenly distributed.

2. For each piece of wire, collect the following measures and calculate the ratio of mass to length.

	Length (centimeter)
	Mass (gram)
	Mass/Length (gram/cm)

	
	
	

	…
	…
	…


3. Graph this data with Length as X and Mass as Y and do a best fit regression producing an equation that shows the pattern in the data. The slope of this line should be related to the ratio of Mass/Length calculated in part 2.

4. The density of the wire is calculated by the ratio of mass to volume. Since we are working with cylinders, if we could get the radius of the wire, we could calculate the volume (V = r2h). Measure the width of each wire using the Vernier Calipers and calculate the Mean of these values to use as the True radius. Calculate the volume of each length of wire.

5. Make a graph of mass and volume like in part 3 and get an additional best fit line. The slope of this line should be the density of the wire.

6. Look up different metal densities and guess the type of wire you have. Report the real density for that type of metal.

7. Do 1-Variable Statistics on the list of calculated densities and compare the Mean of this list with the slope of your line in part 5.

8. Calculate the Relative Errors in density using the value from part 6 as Truth, and calculate the Relative Deviation in wire radius.

9. Do a T-Test on the Density data for the wire using the book density value as the True Density. Test at the 95% level (p < 0.05). Examples show a Truth density of 1.0132 g/cm3.
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10.  Compare the answers to parts 8 and 9.

Don’t forget to document all work and report all values (data).
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