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Flippant Numbers!
(Mathematical Relationships from Graphs - II)

In "PI and Crickets - YUM!" we discovered that it is easy to derive directly proportional relationships from the study of graphs.  But what if the relationship between the variables is more complex?  What if one of the variables is related to another by a power other than one?  That is, what are we to do if our plotted data doesn't present us with a straight line?  More complex mathematical relationships can be arrived at with the use of graphs when a special twist is put into the graphing process.

In this laboratory exercise you will measure the length (long side) and width (short side) of a set of specially prepared Lucite plates.  By graphing the data so obtained, you will find that there is a very special relationship between length and width in all these plates.  

DATA COLLECTION:  Using a meter stick, measure the lengths and widths of each of the six Lucite plates.  Record that data in the table below.  These measurements should be made to the nearest 1/10 cm (1 mm).  Just make one measurement of each dimension at this time since we are concerned merely with data analysis.

	
	Length

(longer sides)
	
	
	Width

(shorter sides)
	
	
	

	Plate
	Left Reading
	Right Reading
	L

(cm)
	Left Reading
	Right Reading
	W

(cm)
	

	A


	
	
	
	
	
	
	

	B


	
	
	
	
	
	
	

	C


	
	
	
	
	
	
	

	D


	
	
	
	
	
	
	

	E


	
	
	
	
	
	
	

	F


	
	
	
	
	
	
	


ANALYSIS:  Make a graph of length versus width.  Plot length on the y-axis and width on the x-axis.  Connect the plotted data points with a smooth curve.  It should be clear from the distribution of the data points that we are not dealing with a simple straight line as we saw in "PI and Crickets - YUM!"

From your knowledge of graphs you should be able to see that we may be dealing with an inverse relationship.  That is, it's possible that length is inversely proportional to width.  To see if this is the case, you must prepare another graph.

Hypothesizing that the relationship between length and width is inverse; that is, length is proportional to 1/width, generate 1/width quantities in the last column of the data table and label it accordingly.  Please note that the units will be in inverse-centimeters.

Make a second graph, this time plotting length verses 1/width.  Put length on the y-axis and 1/width on the x-axis.  

Do you get a straight line this time?


   Yes
No

Find the slope, m, including units.


m = 



What is the value of the y-intercept -- b?

b = 



Write the final form of the relationship in the box below.

	
	
	


Does the slope of the line have any significance?
   Yes
No

What is the special relationship between all of these rectangles?

Use your graph to answer the following question:  If another rectangle were given you that had this same relationship to the others, how wide would it have to be if it were 15 cm long?

	
	
	


Use your equation to answer the following question:  If another rectangle were give you that had this same relationship to the others, how long would it have to be if it were 1 cm wide?

	
	
	


