Fathom Project by Sharon Mallo & Barbara Carson, Lake Park HS

STUDENT WORKSHEET




NAME_____________________________

HOW ARE AREAS AND PERIMETERS OF RECTANGLES RELATED?

1.
Complete the chart using 


2.      Paste your scatter plot from              

information from the case table

          step #9 here. 

you made in step #8.

	
	length
	width
	area
	perimeter

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	


3.
Explain why there are no points in the upper–left part of your graph.


4.
Explain why we chose to divide the quadratic term by values in the slider to make the curve fit.

5.
a)  What value of  “denom” gives the best fit?

b) Write the equation displayed at the lower edge of your graph using your value from #5a.

6.
List the coordinates of the length and width of any 5 points near the boundary of the curve.

	
	length
	width

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	


What characteristic do these rectangles have in common?  

7.
Explain why all these rectangles have that property.

8.
Explain algebraically how to get the equation in question #5b.

BONUS

There should be another empty zone in the lower–right corner of the scatter plot.  


a.
Why are there no rectangles there?  

b.
What is the equation of that border?

c.
Why?

HOW ARE AREAS AND PERIMETER OF RECTANGLES RELATED?

In this activity, we’ll use Fathom to generate the measurements for rectangles randomly and explore the relationships.

Open a new Fathom document and create a new case table.
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1. Make two attributes – length and width.

2. With the case table selected, choose New Cases . . . from the Data menu.  Tell Fathom to make 200 cases.  They appear, though their attributes have no values.
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MAKING RANDOM RECTANGLES

We won’t actually make the rectangles here; we’ll just make the measurements.

3. Select length, and choose Edit formula from the Edit menu (or right click) to bring up the formula editor.

4. In that box, enter the formula random(10)  Close the box by clicking OK.  Now length is filled with random numbers ranging from 0 to 10.

5. Use that same formula to define values for width.  Now you have random numbers for both attributes.  From the Display menu, choose Show Formulas.
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Drag a new graph from the toolbar and make a scatter plot of these two attributes by dragging width from your case table to the horizontal axis and length to the vertical axis; it ought to look random.

CALCULATING AREA AND PERIMETER

8.  
Now add two new attributes, area and perimeter to your case table.  Make formulas to determine these; use the words length and width in your formulas.  Copy the first three entries from your case table in question #1 on your worksheet.

9.
Make a scatter plot with perimeter on the horizontal axis and area on the vertical axis.  If everything went well, there should be no points in the upper–left part of the graph – a region bounded by a curve..  Use CopyPicture under the Edit menu; then Paste your graph on your worksheet under question #2 and answer question #3.

THE BOUNDARY

Now your goal is to figure out the equation for the curved upper boundary of the cloud of points. The boundary curves upward.  It might be exponential, or it could be some polynomial.  Since finding areas can involve squaring, we’ll try a simple quadratic first, y = x 2.   perimeter is on the x–axis and area is on the y–axis we’ll write the formula as area = perimeter 2
10.
Select the graph and choose Plot Function from the Graph menu – the formula box appears.

11.
Enter perimeter 2  into the box and close it (remember that you don’t enter the left–hand side of a function in Fathom!)  The curve will appear on the graph.  Unfortunately, the curve is too steep.

12.
Now we’ll adjust the curve by making a slider.  Drag down a copy of the slider icon or choose Slider from the Insert menu.  Change to name V1 to denom. 

13.
We can edit the plotted function by double–clicking the equation at the bottom of the graph.  Change it to perimeter 2/denom
You can control the value of denom by dragging the slider’s thumb.  As you do, the function and the graph changes.  To change the scale of the slider, drag the numbers in towards the center with the hand or with the cursor on the number line, CTRL–SHIFT and click to zoom out (CTRL alone zooms in).  Answer question #4 on the worksheet.

14. Change the value of denom until the curve accurately forms the boundary.  You may want to enlarge your graph to view more accurately.  Answer question #5.

15. Study the points near the boundary.  Double-click on the collection box to open the inspector.  With your cursor on the graph, CTRL click.  Notice that it is now easier to view boundary points.  Select a point that appears to be on the boundary and double-click.  Length and width values for your selected point appear in the inspector.  Record values for 5 different points in the table for question #6.

16. Finish the remaining questions on the worksheet.

17. Hint:  For Bonus question b, you may want to add 500 more cases (highlight the case table, select Data, Add More Cases).  With your graph selected, add a Moveable line from the Graph menu.  Experiment moving this line with your cursor.

