Area of a Square



Name(s): _____________________

In this activity you will derive the formula to find the area of a square using Geometer’s Sketchpad’s animation feature.

Steps:

1. Open the sketch Areasqua.gsp (Windows).

2. Looking at the top right square ABCD.  Highlight side DC labeled, Length using the Select Arrow.  Measure the length of DC by, in the Measure menu choose Length.

3. Repeat step two to measure segment BC, labeled Width for the square ABCD.

4. Select points A, B, C, and then D in order with the Select Arrow while holding down the shift key on your keyboard.  In the Construct menu choose Polygon Interior.

5. Select the polygon interior and in the Measure menu choose Area.

How does Geometer’s Sketchpad determine the area of square ABCD?

6. We define area to be the amount of surface enclosed in a shape (i.e. a square).  In your sketch you will see there are two other squares that contain points P1 and P2.  These points are motion points where the lines they belong to are animation lines.  Now looking at the square that contains point P1.  To determine the area of this square we need to know the amount of surface area.  
7. Drag point P1.  As you drag point P1 the square’s surface begins to fill.

What line (length or width) are you dragging as you drag point P1? ______________

How many of the above lines do you need to fill in the square? __________________

We know that we need width number of length lines to fill in the shape.  How can we write this in a mathematical equation?  Circle the correct formula.

Length ( Width           Length + Width           Length ( Width           Length – Width

8. Verify that your formula is correct.  Highlight the Select Arrow and select the Length and Width measurements.  When both are selected in the Measure menu choose Calculate.  Enter in the formula using the Values pull down window and click Ok.  Your area should equal the polygon’s interior area.  If not try another formula.

9. Looking at the square that contains point P2.  Drag point P2.
What line (length or width) are you dragging as you drag point P2? ______________

How many of the above lines do you need to fill in the square? __________________

We know that we need length number of width lines to fill in the shape.  How can we write this in a mathematical equation?  Circle the correct formula.

10. Width ( Length           Width + Length           Width ( Length           Width – Length

11. Highlight the Select Arrow.  Select the yellow and green line segments.  In the Display menu choose Trace Segments.  This will turn off the trace command.

12. Using the Select Arrow select and drag point Size Point.  All three squares will change size but the squares will remain congruent.

Observe your calculations for the three areas.  When you change the size of the squares are all three areas always equal?  Explain why or why not.

_______________________________________________________________________________________________________________________________________________________________________________________________________________  
13. Select point P1, then its Animation Line while holding down the shift key.  While still holding the shift key select point P2, and then its Animation Line.  In the Display menu choose Animate.  In the Animate window change both animations to a speed of slowly and click on Animate.
For the two squares, does it matter what equation you use to find the area?  Explain.
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
