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Don't Fence Me In

	Concepts

· Solving application problems using linear and quadratic functions

· Fitting linear and quadratic regression equations to data

· Finding maximum function values numerically and graphically

Materials

· TI-84 Plus
	Technology Goals

· Entering data into named lists

· Defining one list in terms of another

· Using ( to do a numerical zoom

· Using ( CALC to find regression equations

· Using the ( menu to find a maximum function value

Overview

In this activity, participants will use numerical, graphical, and algebraic techniques to maximize the area of a garden with a fixed total length for three sides as well as solving other similar problems.
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Modified Fence Problems

We have 275 feet of fencing available to build a rectangular pen. For each problem:

· Write an algebraic expression that gives the area of the pen.

· Draw a graph of the problem situation.

· Find the dimensions of the pen of maximum area.

· Find the dimensions of a pen with area equal to 4000 square feet.

Problem 1

Find the dimensions of the pen of largest area that can be built as the following:
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[image: image17.emf]A split rectangular pen.
Problem 3

[image: image18.emf][image: image19.emf]A rectangular pen for which one side is an 
existing wall.

Problem 4

A rectangular pen with three rectangular 
sections and one side formed by an existing wall.

Problem 5

A rectangular pen that is attached to a barn 
as shown. The "cutout" portion within the 
rectangle is 10' by 20'.

Problem 6

A rectangular pen with a semicircle 
on one end.
Problem 7: Looking at the Problem from Another Angle

	There is $540 available to build a rectangular pen with two fences through the inside as shown in the figure at the right.

· The fence in the back costs $2 per foot, the fences on the inside cost $1.50 per foot, the side fences cost $3 per foot, and the front fence, which is decorated, costs $10 per foot.

· What are the dimensions of the rectangular pen of greatest area that can be built with the available funds?
	









Introduction  


Maria has 25 feet of fencing with which to make a rectangular garden.


She will use her house as one side of the garden and the fencing material for the other three sides.


What dimensions should she use to make a garden with the largest area?





Procedure


Begin by determining the dimensions of the garden.


Let s be the measure of one side of the garden.�What is the measure of the adjacent side? _________________________


From these dimensions, write an algebraic expression for the amount of fencing needed for the garden: __________________________


This is also known as the perimeter.


From these dimensions, write an algebraic expression for the area of the garden: ____________________________________





Investigate Numerically Using a Table


Enter the equations for the amount of fencing, perimeter and area, into the (editor (Figure 1).


Set up an initial table, and do a numerical zoom to find the maximum area. 


To change table settings, press ( then ( to enter (. See Figure 2.





To perform a numerical zoom, change TblStart value and the (Tbl value as shown in Figure 3.


Note:	Additional screen shots are shown in Figures 5 to 11 in the Teacher Notes.





Investigate the Maximum Area Graphically


Graph the area function in an appropriate window. 


Set the dimensions by entering values into Xmin, Xmax, Ymin, and Ymax that will show the complete graphs of the equations.


Find the maximum with the ( menu.


Press ( (to enter the ( menu, and press 4:maxium (Figure 4).


The maximum option in the ( menu finds a maximum function value.  


Note:	Additional screen shot are shown in Figures 12 to 18 in the Teacher Notes.
































Investigate Graphically Using a System of Equations


Answer the following questions with a system of equations consisting of the area equation and a linear equation.


Graphically investigate the system by entering both equations into the (editor and the 5:intersect function in the ( menu.





Investigate Graphically Using a System of Equations


Maria has bought her plants. She needs 60 square feet of garden space. She wants to use only 60 square feet of space, but she doesn't want to cut the piece of fencing. 


What are her options for the dimensions of the garden? 


Why might she choose one option over the other?


Note:	Additional screen shots are shown in Figures 19 to 22 in the Teacher Notes.
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Teacher Notes


The following figures help further to explain the procedure in this activity.





Investigate Numerically Using a Table


See Figures 5 to 11.






























































Investigate the Maximum Area Graphically


See Figures 12 to 18.







































































Investigate Graphically Using a System of Equations


See Figures 19 to 22.
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