Probability Simulations Activity

Part 1
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Start the Prob Sim App: press the APPS key, scroll to Prob Sim and press the ENTER key. Choose 2. Roll Dice then press ENTER. 

Press [ZOOM] to set up the experiment. Settings should be as in the figure below. Press the [GRAPH] key for “OK”.

You are now ready to begin the simulation.

1. A six-sided die (a number cube) is rolled. What are the possible outcomes for this experiment?

2. If you roll a die, do you expect that each of the possible outcomes is equally likely?

3. Fill in the chart below for the “theoretical” probability for each outcome when rolling a ‘fair’ die.

	Die value:
	1
	2
	3
	4
	5
	6

	Theoretical

Probability
	
	
	
	
	
	


4. Press the [WINDOW] key to roll the die. Roll again. As you roll a frequency graph is displayed. Roll the die for a total of 50 times. Scroll to the right to see the individual frequencies. Recreate the frequency graph below:
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5. Compare your graph to a few of your classmates. What similarities and differences do you notice?

6. Based on your 50 tosses, find Pe(1).
[ Pe(1) means the “experimental” probability that a 1 was tossed. To do this, find the number of times a 1 was tossed and divide by the number of tosses.]
7. Fill in the chart below for your experimental probabilities:

	Die value:
	1
	2
	3
	4
	5
	6

	Experimental

Probability
	
	
	
	
	
	


8. Press the [ROLL] button so that you’ve tossed a total of 250 times.   Discuss the similarities and differences in this graph with the graph in part 3.

9. In the long run, what do you think the frequency graph will look like? Explain

Part 2:

In this part you will investigate what happens when two dice are tossed and the sum of the two numbers on the dice is recorded. 
10. What are all the possible values for the sum of the two dice in this simulation?
11. If you roll the dice do you expect that each of the outcomes is equally likely?

12. To help figure out the theoretical probabilities, complete the partially filled in table below by finding the sums when the dice are rolled:

	+
	1
	2
	3
	4
	5
	6

	1
	2
	3
	4
	
	
	

	2
	3
	4
	
	
	
	

	3
	
	
	
	
	
	

	4
	
	
	
	
	
	

	5
	
	
	
	
	
	

	6
	
	
	
	
	
	


13. Fill in the “theoretical” probabilities for this two dice experiment:

	Sum of the Numbers

on the Two Dice
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	Theoretical

Probability
	
	
	
	
	
	
	
	
	
	
	


14. In the Prob Sim APP, press [Y=] for esc, then [ZOOM] to set the dice roll experiment for 2 dice as shown at the right. Press [GRAPH] for OK. Toss the dice 50 times and record the frequencies in the graph below.
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12


15. Compare your graph with some of your classmates. Discuss the similarities and differences.
16. Fill in the chart for your experimental probabilities based on the 50 tosses.

	Sum of the Numbers

on the Two Dice
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	Experimental

Probability
	
	
	
	
	
	
	
	
	
	
	


17. If you tossed the dice 500 more times, what do you think would happen to the experimental probabilities? What would the frequency graph look like? Explain.

18. Based on the theoretical probabilities find the following:

a. What is the probability that the sum of the numbers on the dice is odd?

b. What is the probability that the sum of the numbers on the dice is a prime number?  

c. What is the probability that the sum of the numbers on the dice is 7 or 11?

d. What is the probability that the sum of the numbers on the dice is less than 6?

e. What is the probability that the sum of the numbers on the dice is 13?

f. What is the probability that the sum of the numbers on the dice is at least 2?

Answers:

1. 1, 2, 3, 4, 5 and 6

2. Yes they are equally likely if the die is fair.

	Die value:
	1
	2
	3
	4
	5
	6

	Theoretical

Probability
	1/6
	1/6
	1/6
	1/6
	1/6
	1/6


3.

4. Answers will vary

5. Answers will vary

6. Answers will vary

7. Answers will vary
8. Answers will vary

9. All the bars will be approximately the same height since each possibility is equally likely.

10. 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 and 12
11. Answers will vary. The outcomes are not equally likely because there are more ways to get one sum rather than another. For instance: there is only one way to get a 2 (1+1) but there are two ways to get a 3 (1+2 AND 2+1).

12. 

	+
	1
	2
	3
	4
	5
	6

	1
	2
	3
	4
	5
	6
	7

	2
	3
	4
	5
	6
	7
	8

	3
	4
	5
	6
	7
	8
	9

	4
	5
	6
	7
	8
	9
	10

	5
	6
	7
	8
	9
	10
	11

	6
	7
	8
	9
	10
	11
	12


13. 

	Sum of the Numberson the Two Dice
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	Theoretical

Probability
	1/36
	2/36
	3/36
	4/36
	5/36
	6/36
	5/36
	4/36
	3/36
	2/36
	1/36


14. Answers will vary

15. Answers will vary

16. Answers will vary

17. The length of the bars will increase to 7 and then decrease to 12. It will somewhat symmetric around 7.
18. a. 18/36 or 1/2

      b. 15/36 or 5/12
      c. 8/36 or 2/9

      d. 10/36 or 5/18

      e. 0

      f. 1 
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