Modeling a Direct Variation
The purpose of this activity is to measure several objects using inches and centimeters and then discover the conversion factor for the two units.
The Data

1.
You should have three objects to measure: a wooden block, a student ID card, and a textbook.
2.
Begin by measuring the three dimensions of the block (width, length, and height) in both centimeters and inches.  Record your data in the table below.  HINT: It might help to measure one side at a time using both inches and centimeters.
3.
Next measure the two dimensions of the ID card (width and length) and the three dimensions of the textbook (width, length, and height) in both centimeters and inches.  Record that data in the table below.

	Dimension
	Centimeters
	Inches

	Block

(width)
	
	

	Block

(length)
	
	

	Block

(height)
	
	

	ID Card

(width)
	
	

	ID Card

(length)
	
	

	Book

(width)
	
	

	Book

(length)
	
	

	Book

(height)
	
	


Modeling the Data by Hand
4.
Using the attached graph paper, create a scatter plot of the measurement data (place 


the centimeter measurements along the x-axis).  Make sure you scale and label your axes appropriately.

5.
Describe the behavior of the data in the scatter plot.

6.
The data could be modeled with a line of best fit.  What does the slope of the data appear to be?  How did you calculate that number?

7.
Since zero centimeters would obviously be the same as zero inches, another point would for the scatter plot would be (0, 0).  This implies that the data can be modeled as a direct variation.  What would be the variation constant of this model?
8.
Using appropriate variables, find an equation to model the data in the table and scatter plot.
Modeling the Data with a Computer
9.
Using Excel (or some other spreadsheet program), create the scatter plot drawn in Step 4.  Make sure you label appropriately.  Print and attach the scatter plot.

10.
Use the regression capabilities in Excel to find a linear model (you have the option of “forcing” the y-intercept to be zero, so make sure you do that since this needs to be a direct variation model).  Using appropriate variables, write the regression’s model equation.
Analysis and Predictions

11.
What do either of the model equations allow you to do for other values (in other words, how can you use this equation in another application)?
12.
Use the model equation from Step 8 to predict how many inches would be equivalent to 35 centimeters.
13.
Use the model equation from Step 8 to predict how many centimeters would be equivalent to 47 inches.

14.
Use the model equation from Step 10 to predict how many inches would be equivalent to 1 meter.

15.
Use the model equation from Step 10 to predict how many centimeters would be equivalent to 1 foot.
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