Area of a Triangle



Name(s): _____________________

In this activity you will investigate the area of a triangle.  Using Geometer’s Sketchpad you will derive a formula to calculate this area.
Steps:

1. Open up a new sketch in Geometer’s Sketchpad.  With the Line tool construct a horizontal line so that the two points on the line are approximately four to five centimeters apart.  Label the point A, to the left, and B the point on the right.

2. Highlight the Select Arrow and select point A and the line AB.  In the Construct menu choose Perpendicular Line.

3. Select the new perpendicular line with the Select Arrow and in the Construct menu choose Point on Object.  Label this point D and reposition it so that it lies above line AB.

4. Highlight the Select Arrow and select points B and the line AB.  In the Construct menu choose Perpendicular Line.

5. Using the Select Arrow and select line AB and point D.  In the Construct menu choose Parallel Line.

6. Select the new perpendicular line through point B and the parallel line to AB through point D with the Select Arrow, and in the Construct menu choose Point at Intersection.  Label this point with the Text tool C.

7. You should now have a rectangle constructed on your sketch created with four lines.

8. [image: image1.emf]Altitude


A


B


C


D


m


ADC = 


90°




Altitude

A B

C

D

mADC = 90°

Highlight the Select Arrow and select all the lines but not the points.  In the Display menu choose Hide Lines.  The four lines are now hiding.

9. Highlight the Segment tool and construct line segments: AB, BC, CD, and DA.  Your sketch should look very similar to the diagram on your right.

10. Highlight the Select Arrow and select points A, B, C, and D.  In the Construct menu choose Polygon Interior.  Select the polygon interior and in the Measure menu choose Area.

11. Confirm the area of the rectangle by finding the length and the width and use the area of a rectangle formula (A = L x W).  Use the Geometer’s Sketchpad to do this. Drag points B and A to change the size of the rectangle. Place the areas under the rectangle.
What do you notice about the first area you found and the second area you found?  Explain ______________________________________________________________

_____________________________________________________________________

What formula do you think Geometer’s Sketchpad uses to calculate the area of a rectangle?  What formula have you been taught to find that same area?

_____________________________________________________________________

12. Highlight the Select Arrow and select any three points.  In the Construct menu choose polygon interior.  Then select the polygon interior and in the Display menu choose Color and change the polygon interior to a new color.  When you have changed the color select the polygon interior and find its area in the same way you did in step ten.

Looking at the polygon interior that you have just constructed, answer the following questions (circle the correct answers):

a) When compared to the rectangle, the triangle polygon interior is bigger or smaller, and is exactly one half or twice the size.

b) The area of the triangle polygon interior is one half or twice the area.
We can find the area of any rectangle by length multiplied by width.  We also have just observed that the area of a triangle is one half the area of the rectangle.
Derive a formula for the area of a triangle using the information that you have written down, what you observed in Geometer’s Sketchpad and what you have just read.  Remember that in a triangle the length for a rectangle is the base for a triangle and that the width of a rectangle is the height in a triangle.

Formula to find the area of a triangle ___________________

13. Verify your formula to find the area of a triangle using Geometer’s Sketchpad.  You can create a new triangle or just divide the calculated rectangle area on your sketch by two.  Both ways are correct.
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