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General Description:
My teaching activity concerns the investigation of the properties of quadratic equations. In particular, I have focussed on finding the vertex (maximum or minimum value) of a quadratic equation. This mathematic problem will be explored by relating it to a real world problem. The activity will begin with a real world problem. During the activity, the students will discover how to represent the problem with a quadratic equation. Then they will discover how to use a property of this quadratic equation to solve their problem.
This activity is designed to be introduced to students in Grade 12 Foundations Mathematics. It could be integrated into the Quadratics unit (Unit 2). It relates to the following curriculum outcomes for Grade 12 Foundations Mathematics:

	C1
	real-world phenomena using quadratic equations

	C23
	solve problems involving quadratic equations

	B9
	perform operations on algebraic expressions and equations

	C21
	create and analyze scatter plots, and determine equations for the curves of best fit using appropriate technology


These activities are designed to be interesting for any type of student. The students will be able to view the problem using blocks and shapes right in front of them. They will also be able to see the equation and math behind the problem. They will also be able to see all possibilities for the problem on the computer as well as a scatter plot representing the possible solutions to the problem. By presenting the problem from multiple angles, the activity appeals to a wider variety of students with different learning habits.
The Problem:

Your aunt and uncle have decided to build a fence around their pig sty to keep the pigs from running around the farm. They were given 12 meters of free fencing from a kind neighbour with which they will construct their sty. They want to build this sty along side of the barn, so the fence only needs to cover the other 3 sides of the sty. By using only the 12 meters of fence they were given, how can you help your aunt and uncle build the largest possible sty for the pigs to live in?

Lesson Plan:

Materials:

Square tiles

Paper and pencils

Time Allotment:
2 classes
Procedure:

· Begin by reminding the students what they have learned so far about quadratic equations

· Ask them some questions to get everyone thinking about quadratics again such as:

· What is the form of a quadratic equation?

· What is a y-intercept?

· What is an x-intercept?

· What are roots?

· What is a vertex?

· Tell the students that you have a problem and present it to them on the overhead, LCD projector or simply write it on the board

· Your aunt and uncle have decided to build a fence around their pig sty to keep the pigs from running around the farm. They were given 12 meters of free fencing from a kind neighbour with which they will construct their sty. They want to build this sty along side of the barn, so the fence only needs to cover the other 3 sides of the sty. By using only the 12 meters of fence they were given, how can you help your aunt and uncle build the largest possible sty for the pigs to live in?

· Have the students pair up into groups of between 2 and 4 (depending on how many tiles are available to you)

· Give each group 20 square tiles and instruct them to create as many possible pig sties where perimeter of the 3 sides is 12 units
· Have them store their outcomes in a table like this one:
	Width
	Length
	Area

	10
	1
	10

	8
	2
	16

	6
	3
	18

	4
	4
	16

	2
	5
	10


· Ask the students what they think the optimal fence configuration is

· Now we are proceeding to the computer area of the activity, so we will go to a computer lab if there aren’t already computers in the classroom

· Have the students open Microsoft Excel

· Give them the following instructions on paper and follow through the activity with them

· In cell A1, type the word “Length”

· In cell B1, type the word “Width”

· In cell C1, type the word “Area”

· In cell A2, enter “0.1”

· In cell A3, enter “0.2”

· Select cells A2 and A3 and use the fill bar and drag it down to cell A60

· In cell B2, enter “=12-(2*A2)”

· With cell B2 selected, use the fill bar and drag it down to cell B60

· In cell C2, enter “=B2*A2”

· With cell C2 selected, use the fill bar and drag it down to cell C60

· Look at the areas in column C and see where the area becomes the greatest

· Notice how the area increases up to a certain point and then begins to decrease

· Select all the cells in columns B and C (excluding the titles)

· Click on the “Insert” menu and select “Chart”

· Under “Chart Type”, select  “XY (Scatter)” and click the “Finish” button

· Notice how the scatter plot produces looks exactly like a quadratic equation

· Back in the classroom or just away from the computers, continue the lesson

· Ask the students if they can think of a way to represent the problem with an equation

· A good starting point may be to assign the sides a value of ‘x’ and ask them if they can figure out the value of the width and then a formula for the area of the rectangle
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They should now have the following equation to represent the area of the rectangle: y = 12x – 2x2
Possible Extensions:
Extend the problem by presenting the problem without the barn in the way. Also, you could present a 3D rectangle and find the maximum volume. There are numerous possibilities.
Evaluation Questions (from the curriculum document):

1) A football is kicked into the air and follows the path h = -2x2 + 16x, where x is the time in seconds and h is the height in metres.

a. What is the maximum height of the football?

b. How long does the ball stay in the air?

c. How high is the ball after 6 seconds?

d. How long does it take the ball to reach a height of 15 m?

2) Farmer Brown has many hectares of pasture that have not been fenced. His sister Ethel asks her brother if she can use some of his land to keep her cattle. He decides that he can spare some pasture area down by the old stone wall. He has 440 m of fencing. Ethel wants to use the 440 m of fence to create three walls (the stone wall will be the fourth) of a rectangular area.
a. Find the measurements of this rectangle so that she will have a maximum amount of grass.

b. What will be the area? How do you know it’s a maximum? Explain.
3) Tracie and Nathaniel are doubling the floor area of their camp which now measures 48 square metres. The equation x2 – 8x – 16 = 96 represents the new floor (enlarged area) whose width is x metres. Use the equation to find the dimensions of the new floor.
4) An ice cream specialty shop currently sells 240 ice cream cones per day at a price of $3.50 each. Based on results from a survey for each $0.25 decrease in price, sales will increase 60 cones per day. If the shop pays $2.00 for each ice cream cone, what price will maximize the revenue?
5) A ball was hit by a bat 1 dm above home plate and reached a maximum height of eight metres, a horizontal distance of two metres from home plate.
a. State three coordinates from the above information.

b. Find the best equation of the path of the ball. How far from home plate was the ball caught?

6) The trajectory of a cannon ball is defined by the equation y = ax – 0.1(1+ a2)x2, where x, y > 0. ‘a’ is the slope of the barrel of the cannon, and (x,y) represents the coordinates (in kilometres) of the cannon ball at any point in its trajectory.
a. Graph the above equation using the following a-values:0.6, 0.8, 1 and 1.2

b. Which of these values yields the greatest horizontal distance for the ball?

c. What slope of the cannon barrel will yield the greatest range?

d. Extension: Have students explain how changing a = 0.6 to a= 0.8 (a increases) is in agreement with their conjecture about the effect ‘a’ has on the quadratic equation.
