Course 1, Chapter 10: Simulating Probability Experiments Solution
You can use Sketchpad to simulate repetitive actions. In this activity, you will simulate the actions of repeatedly tossing a coin and rolling a die.
Activity

Step 1  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 Sliders.  Minimize the Sliders page. Press and hold down the Custom Tools icon, move to Sliders, and select Basic (0..1). Click on the sketch to place the slider’s first endpoints, drag your computer mouse to the right to extend the slider, and click once more on the sketch to place the second endpoint. Then click on the Arrow Tool to release the slider. 

Step 2  From the Measure menu, select Calculate. In the dialogue box, click on the       drop-down function menu and select round. Click on the value of A, the ) symbol, and OK.

Step 3  Use the Arrow Tool to select the round calculation. From the Graph menu,    select Tabulate.  
Step 4  Click on the table and, from the Graph menu, select Add Table Data. Click on the lower button. Change the number of entries and the time interval so that the statement reads as follows. Then click OK.  

Add 20 Entries as Values Change, adding 1 Entry Every 0.25 seconds.
Step 5  You will be simulating two data collection experiments. To set up the table for the second experiment, add a second page. From the File menu, select Document Options.  Select Duplicate from the drop-down Add Page menu, move the cursor to 1, and click OK.  
(Note for Step 6: You may wish to remind students that the * symbol represents multiplication.)
Step 6  On page 2, select and delete the table. Select Calculate from the Measure menu.  In the dialogue box, enter round(5 * A)  + 1 and click OK. Click on the round(5 * A)  + 1 calculation and select Tabulate from the Graph menu.
Analyze the Results

1. On page 1, slide point A to the right and to the left. How do the values of A vary?  How do the values of round(A) vary? They are decimals between 0 and 1; they are 0 or 1. 
2a. Suppose a round(A) value of 0 represents a coin toss coming up tails and a value of 1 represents a coin toss coming up heads. Watch the round(A) values as you slide point A to the right and to the left. Which values of A yield a tail? Which values yield a head? Tails: Values greater than or equal to 0 and less than 0.5; Heads: Values greater than or equal to 0.5 and less than or equal to 1
2b. Are the heads and tails evenly distributed? Possible answer: Yes, they seem to be.
3a. From the Display menu, select Show Motion Controller. Click on point A. When you click the forward arrow on the controller, point A will move uniformly to the right and      to the left. You can increase or decrease the speed by clicking on the up and down arrows that are located on the right side of the controller. Twenty rounded values will be generated, one value each 0.25 second, and will be entered into the table.  

3b. Predict the number of 0's that you expect to be generated. Predict the number of 1's. What is the theoretical probability of a coin toss coming up heads? Predictions may vary; theoretical probability is ½, or 50%.
3c. Click on the forward arrow. How many 0's and 1's did the table tabulate?                Answers will vary.
3d. Based on the tabulated data, what is the experimental probability of the next coin toss coming up heads? Predictions will vary. Predictions should reflect experimental results.
4a. Click on the table. From the Graph menu, select Remove Table Data. Click on the Remove All Table Data button and OK. Set up the table to collect another set of data.   Click on the slider point and start the Motion Controller. Change the speed as the      point moves.
4b. How many heads and tails did the table tabulate this time? Add these results to       your first trial results. Based on the combined results of the first two trials, what is the experimental probability of the next coin toss coming up heads? Predictions will vary. Predictions should reflect combined experimental results.
5. Clear the table and run the simulation one more time. Based on the combined results of all three of the trials, what is the experimental probability of the next coin toss coming up heads? Predictions will vary. Predictions should reflect combined experimental results.
6. Which experimental probability is closest to 50%? What would you expect to happen after many trials? Answers will vary. In theory, as the number of trials increase, the experimental probability approaches the theoretical probability.
7. Move to page 2. Slide point A to the right and left. How do the values of               round(5 * A)  + 1 vary?  How could these values be used to simulate the rolling of a die? They are the whole numbers 1 – 6, inclusive; the digits 1 – 6 could represent the faces of a die.
8. What is the theoretical probability of rolling each of the numbers on a die? Run the simulation several times. Based on your combined results, what is the experimental probability that the next roll will yield a result of 1? 1/6; experimental probability results will vary.
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