Maximizing Area of a Rectangle

Part I

1. Your group has been given a rectangle. Measure the length and width of the rectangle (in centimeters) and record below.


Length = 




Width = 

2. Calculate the perimeter and area of your rectangle and record below. 


Perimeter = 




Area =  

3. One member of the group should record these numbers on the board. After all groups have done so, copy the information in the table below.

	Group Number
	Length
	Width
	Perimeter
	Area

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	

	5
	
	
	
	

	6
	
	
	
	

	7
	
	
	
	

	8
	
	
	
	


4. As a group, guess the length you think will produce a maximum area and what you think the area will be.


Estimated length = 



Estimated area =

5. Write the formula for area of a rectangle.
 
A = 

6. Write the formula for perimeter of a rectangle. 
P = 

7. Substitute the value for the perimeter into your perimeter equation. _______________ 

8. Using your equation in step 7, solve for “w” in terms of “l.”

9. Substitute this expression for w into your area formula in step 5. 
A = 

10. Graph the equation in step 9 and sketch the graph. 

Make sure and label the vertex.

11. What does the x-value of the vertex represent? What does the y-value represent?

Part II

1. Using your calculator, enter the values for “Length” in L1 and the corresponding values for “Area” in L2.

2. Perform a scatterplot to view the data on your calculator screen.

3. Using the regressions capabilities of the calculator, perform a quadratic regression and record below:



 y =

4. How does the equation in step 3 above compare to the equation in step 9 in Part I?

5. What does y represent in your equation in part 3? What does x represent? 

6. Graph the regression equation with the scatterplot. How well does the graph fit the data? Explain.

7. What is the length that produces a maximum area?

What is the maximum area?

8. Do you have a conjecture about the rectangle that produces a maximum area if the perimeter is set? How might you test your conjecture?

Extension: Suppose you were given a rectangle where the lengths of exactly 3 sides summed to 24 centimeters. Could you create a rectangle with of different size where exactly 3 side lengths summed to 24 centimeters?  How would you find the maximum area of such a rectangle? Develop a strategy and describe in detail. Be ready to defend your conclusion tomorrow.

