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Where Did That Formula Come From?

Task 1: Rectangles
On the blank grid sheet, draw a rectangle.  Each person in the group should make a different rectangle.  Estimate the area of your rectangle by covering it with square inches (tiles).  Then identify what is the base and height and record this in the table.  Share each other’s information and include it in the table below.  

	Base
	Height
	Area
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Analysis:

1.  What relationship do you notice between the Base, Height and Area?

2.  If you only know the base and height of a rectangle, how can you find the area without using the tiles?

3.  Challenge: If you know the area and the base of a rectangle, how can you find the height?
Task 2

On the second grid sheet, estimate the area of the shaded region by covering it with square tiles. Identify the base and height and record your information on the table.  Make sure you all agree on the areas and discuss with your group your methods for estimating the area.

	
	Base
	Height
	Area

	Triangle 1
	
	
	

	Triangle 2
	
	
	

	Triangle 3
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Analysis:
1.  Describe your method for estimating area.

2.  What relationship do you notice between the Base, Height and Area?  How is this similar to/different from the rectangles from task 1?

3.  If you only know the base and height of a triangle, how can you find the area without using the tiles?

3.  Challenge: If you know the area and the base of a triangle, how can you find the height?

Task 3
In the previous task, you discovered the formula for finding the area of a Right Triangle.  Now we need to verify if this formula works for all triangles.

On the third grid sheet, estimate the area of the triangles using the square tiles.  Record the Base, Height and Area of each triangle in the table below.  

	
	Base
	Height
	Area

	Triangle 1
	
	
	

	Triangle 2
	
	
	


Analysis:
1.  Does the formula you found in task 2 seem to still be true?  Why or why not?

2.  Find a way to informally “prove” that the area of the triangle is half of the rectangle with the same base and height.  Note: Use of scissors is recommended!
3.  Calculate the area using the A = 
[image: image1.wmf]base x height.  Does your result match the area that you found at the beginning of this task?  Why or why not?

Task 4
Find the area of the shaded region on the fourth grid page by using the areas of triangles that you already know how to calculate.  You may have to be creative!

Analysis
1.  What is different about this triangle?  What is the name of this triangle?

2.  Where is the height of this triangle? 

3.  Where is the base of the triangle?

4.  Challenge: What rectangle is this triangle half the area of?  Cut out the triangle and show how its area can be half of the rectangle.
Teacher Directions
Materials:
1-inch square tiles (approx. 50 per student)

Scissors (1 per student)
Task 1

Pass out 1-inch square tiles and the packet of “grids” for each student.  Ask students what “Area” is?

Have participants start on task 1, making sure that students use the tiles and that everyone in the groups has sketched a rectangle with different dimensions.  When you see that the groups are close to finishing their first task, ask for volunteers to give their dimensions.  Make a chart in the front of the room with their information, and lead the following discussion.

Have students use think-pair-share to discuss their responses to questions 1 and 2 and then call on students to share ideas.  

Important Ideas for Class Discussion

· Why does a 3 x 2 make sense for the number of tiles, i.e. area?  (because you have 3 groups/rows of 2, hence this is multiplication )

· So why does it make sense to have  b x h as a representation of area?  (because you have b groups of h; hence this is the definition for multiplication)

IMPORTANT:    Point out that now they have a formula for finding the area of a RECTANGLE using the definition of multiplication.   Have the students record their formula in the text box on their page.
Task 2

Notes
Have the students start the second task. Note that the students are to continue to use the square tiles to get an estimate of the area.  They may compensate for the overlaps (i.e. only count half a square). When you see that the group is close to finishing their first task, lead the following discussion.

Class Discussion
· Of the three sides of the triangle, two of them are called legs and one is called the hypotenuse.  Which two do you think are the legs and why? (the two that form a right angle)

· What type of triangle is this? (right triangle)

· How do we define the base and the height of a triangle? 

Draw the following chart in the front of the room (make sure to get all estimates for Area and record all):

	
	base (leg)
	height (leg)
	Area

	Triangle 1
	
	
	

	Triangle 2
	
	
	

	Triangle 3
	
	
	


Again, use Think-Pair-Share to have students discuss their responses to analysis questions 1-3.  Call on students to share responses to questions 2 and 3. 

Ask, “Why is  
[image: image2.wmf]Base x Height an accurate representation for the area of the right triangle?”

Display the copy of the first triangle.  Demonstrate how to draw a rectangle around the right triangle.

Ask, “What is the area of this rectangle?  Why?”  (6x4, because we have 6 groups of 4 tiles)

Have students record the formula in the text box on the student page.

Lastly, ask the students to informally “prove” that the formula is true by cutting out both the rectangle and the triangle and showing that the triangle really is half the area of the rectangle with the same base and height.

Task 3: 
Let the students work on Task 3 until most have completed the table and you can see that many have cut their rectangle out and can show you how/that the triangle is half of the rectangle.  Find students to have different ways to “show” that the triangle is still half the area of the rectangle and have them share their methods with the class.  As they present, ask students if they showed it the same way and have all students with different methods share.

Task 4: 
Give students some time to explore the last page on their own. Encourage the use of scissors, but note that you may have to hand out extra copies of the sheets if students need to start their cuts again!


Moderate a presentation of their discoveries and answers to the questions.  Make sure that participants share how they did their cuttings.  Make sure that you explain with some cuttings why the formula 

A = 
[image: image3.wmf] B x H holds for the obtuse triangle.  An optional discussion has been included below.

Obtuse Triangle

Enclose the triangle in a right triangle, since we know how to calculate the area of a right triangle from task 2,  find the area of the large right triangle and subtract the area of the smaller white right triangle.






Optional Algebraic Manipulation
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 h





Formula for the Area of a Rectangle:











Formula for the Area of a Right Triangle:
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