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Course 1, Chapter 6: Estimating Percents

A percent is a part of 100. Estimating percents is a skill that is commonly used in the real-world situations.  In this activity, you will use two-dimensional figures, areas, and animation to create a game involving estimation of percents.
Activity

Step 1  Open a new sketch. Use the File menu to open the Sketchpad folder on your computer or CD. From the Samples folder, select Custom Tools. From this list, select and open Polygons. Minimize the Polygons page.

Step 2a  Hold down the Custom Tools icon at the bottom of the Toolbox and select Square (by edge.) Draw a large square with a horizontal base. Use the Arrow Tool to select the interior of square. Next, select Area from the Measure menu.
Step 2b  To create a rectangle that lies inside the square, use the Point Tool to place a point on the left side of the square. Next, use the Alpha Tool to name this point E. Use the Arrow Tool to select point E and the left side of the square. From the Construct menu, select Perpendicular Line. Use the Point Tool to mark the intersection of the perpendicular line and the opposite side of the square. Use the Arrow Tool to select the vertices of the lower rectangle. From the Construct menu, select Quadrilateral Interior, and select color from the Display menu to change the color of the rectangle. From the Measure menu, select Area.  

Step 3  During the game, you will be estimating the portion of a larger figure that is covered by a smaller figure. To calculate the percent of the area of the square that is covered by the lower rectangle, select Calculate from the Measure menu. Click on the area of the rectangle, the division symbol, the area of the square, the multiplication symbol, and 100. Click OK.
Step 4a
  As you play the game, you will be trying to make predictions within a given interval of percentages. The value of p will be the target percent. To establish this parameter, select New Parameter from the Graph menu. Change the parameter name to p and its value to 10. 

Step 4b  As you play, you will also need a way to measure the accuracy of your estimate. Select Calculate from the Measure menu, and select abs (for absolute value) from the drop-down Functions menu. Click on p, the – symbol, and the previous percent calculation. Click OK.
Step 5  To create a similar sketch involving triangles, insert a new page by choosing Document Options from the File menu. On the drop-down Add Page menu, select      Blank Page. Click OK.

Step 6a  Use the Straightedge Tool to draw a large triangle with a horizontal base in the middle of the page. Use the Arrow Tool to select the vertices of the triangle. From the Construct menu, select Triangle Interior and select Area from the Measure menu.
Step 6b  Mark a point on the base of the triangle. Draw a line segment connecting this point to the opposite vertex. Select the vertices of the small triangle on the left. Construct the triangle interior, change the color of the new triangle, and find its area.
Step 7  Repeat Steps 3, 4a, and 4b.  
Step 8  To create a similar sketch involving circles, insert a new page. Use the           Circle Tool to draw a large circle. Draw a radius connecting the point on the circle with its center. Mark a point on the radius. Draw a second circle that has the same center as the first circle and passes through the point on the radius. From the Construct menu, select Circle Interior, change the color of the second circle, and find its area. Repeat Steps 3, 4a, and 4b.

Step 9  To create a similar sketch involving a circle and a polygon, insert a new page. Make a large circle. Mark seven additional points that are evenly spaced along the circle and select all eight points. From the Construct menu, select Polygon Interior, change the color of the polygon, and find its area. Repeat Steps 3, 4a, and 4b.

Play the Game

1. Explain the significance of the calculations in Steps 3 and 4b. 
2. When playing, you will animate each of the drawings. Your goal is to stop the drawing so that the target percent  p has been reached. You may count any percent that is within 5% of the target. You will know that you are within 5% when the calculated percent difference, which is represented by the absolute value calculation, is less than 5.
3. You score a point when you make an incorrect estimate for a percent. The lowest score wins the game.
4. On page 1, use the Arrow Tool to select point E. From the Display menu, select Animate Point. As the point moves, watch as the percents and the calculated percent difference change. With p set at 10, click on the square-shaped stop icon when you think the rectangle covers 10% of the square. If your estimate is more than five percent away from the target percent, click on the triangular-shaped start icon and try again.  Remember to add a point for each incorrect estimate.

5. To change the percent to 20, double click on p = 10 and change the value to 20.           Restart the animation and repeat the procedure. Continue by making estimates for 30%, 40%, 50%, 60%, 70%, 80%, and 90%. Determine your score for page 1.
6. On page 2, click on the point on the base and start the animation. Repeat the procedure. On page 3, click on the point on the radius and start the animation. Repeat the procedure.  On page 4, click on alternating vertices, starting with a vertex next to the original point on the circle. (The original point will not be selected.) Start the animation and repeat the procedure. Determine your score for each page.
7. Determine your total score for all four pages. Compare it with the scores from other members in the class. Who won the game? (Remember the lowest score wins!)
Copyright © Glencoe/McGraw-Hill, a division of the McGraw-Hill Companies, Inc.








Copyright © Glencoe/McGraw-Hill, a division of the McGraw-Hill Companies, Inc.











