Course 2, Chapter 6: Probability Solutions
Probability is the likelihood that an event will occur. The probability of an event is the ratio of the number of outcomes for the event compared to the total number of outcomes.

In this activity, you will use area to create a square-shaped dart board and compute the probabilities of a dart landing on specified sections.
Activity

Step 1
Open a new sketch. Under the Graph menu, select Show Grid. Return to the Graph menu and select Snap Point. This will automatically place points at the corners of the grid.  Select the point at the right of the origin and the origin. Select Hide Points from the Display menu. 
Step 2
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 and Fractions.  Minimize the Polygons and Fractions pages. Hold down the Custom Tool icon at the bottom of the tool bar. Select Polygons and 4/Square (by edge).
Step 3
Make a 10-centimeter by 10-centimeter square. Use the Alpha Tool to name the vertices. Start with the upper left corner and move clockwise around the square.  Sketchpad should name the points A, B, C, and D. Then, use the Arrow Tool to select the vertices in order. Select Quadrilateral Interior from the Construct menu and Area from the Measure menu.   
Step 4
Place a point on the lower left side of the square. Use the Alpha Tool to name it point E. Place another point on the right side of the square, directly across from point E. Name it point F.  Place one more point on the top side of the square. Name it point G. Use the Straightedge Tool to draw            line segments 
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Step 5
Define rectangle DEFC by using the Arrow Tool to select points D, E, F, and C. From the Construct menu, select Quadrilateral Interior. To change the color of the rectangle, select Color from the Display menu. From the Measure menu, select Area.
Step 6
Follow a similar procedure to define the triangular regions EGF, EAG, and FGB. Select a different color for each region and find each area. Drag the area measurements so that there is blank space between each of the three measurements.
Step 7
Hold down the Custom Tool icon and select Fractions and Fraction Reducer (Formatted). Click on the area of rectangle DEFC and then the area of square ABCD.  Drag the fraction next to the measurement of the area of rectangle DEFC. Continue by making fractions that compare the area of each triangular region to the area of          square ABCD. Drag each fraction next to its corresponding area measure.  

Step 8
Since Sketchpad cannot calculate using fractions, find the decimal equivalent of each fraction. Select Calculate from the Measure menu. Click on the area of a triangular region, the ÷ symbol, the area measurement of square ABCD. Click OK. Drag each decimal next to its corresponding fraction.

Analyze the Results

1. Suppose an unskilled dart thrower is throwing darts at the dartboard that your sketch represents. The thrower has an equal chance of landing at any point on the board. What is the probability that a dart will land in the rectangular region? What is the probability that a dart will land in each of the triangular regions? Probabilities will vary. Check students’ work. Since the square has an area of 100 cm2, the probability of a dart landing in any given region is found by dividing the region’s area by 100.
2.  Use the Calculate tool in the Measure menu to find the sum of the decimal equivalents of all four regions. What is the sum?  The sum is 1.
3.  Drag points E, F, and G to different positions on the square. As you drag the points, watch the fraction and decimal values, as well as the calculated sum. What happens to the probability of the dart landing in a region as the area of the region increases? What happens to the sum? As the area increases, the probability increases; the sum remains 1.
4.  Calculate the sum of the areas of triangles EAG and EGF. Define quadrilateral AGFE and find its area. What is the relationship between the sum of the areas of the triangular regions and the area of quadrilateral AGFE? They are equal.
5. What is the probability that the dart will land in either of the triangular regions EAG and EGF? Express the probability as a fraction and a decimal. Probabilities will vary. Check students’ work. Students’ fraction and decimal representations should be equivalent.
6.  Suppose you want the dart to land in the regions represented by triangle GEF or quadrilateral EDCF.  How would you find the probability that the dart will land in either one region or another? Add the probabilities together.
7.  What is the significance of the sum of the probability of all four of the original areas that you found in Question 2? The sum represents the probability that a dart that lands in one of the four regions lands somewhere on the dartboard, which is 100%. 
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