PROBABILITY 
DICE GAME

Each game costs $2 for a roll of both dice

Game A

Roll two dice and record the DIFFERENCE in the dice numbers.  This difference is the prize return for each game played.

Game B

Roll two dice and if both dice are EVEN then you get a $2 prize, or if the dice roll a double you get a $10 prize, otherwise you get no prize.

DATA COLLECTION

For each game A & B play the game 100 times. 






Record the results (amount of prize money won) in a tally chart.

Calculate your total  profit / loss for each game (show all working and explanations)
  
            

DATA ANALYSIS

a) Calculate the theoretical PRIZE winnings of each game



            
            
b) Calculate the theoretical profit / loss for the 100 games, and for one game.

(from the point of view of the player) 





            
        c)   Compare your experimental and theoretical results.
 



 

        d)   Which game would you offer to people to play and why? 


 

            

NUCLEAR SIMULATION

A new type of cooling rod for a nuclear reactor is made of absorbent material with 3 sizes of hole in it.  Nuclear particles hit the rod in a random way and can be absorbed by the rod or they can pass through the holes.  A cross section of the rod is represented by the page of circles.

Your task is to design and conduct an experiment to find:

a) The probability a nuclear particle will be absorbed by the rod.

Design and explain how you did the experiment (indicate how you ensured randomness of impact)













Perform your experiment and record your results clearly




Find the probability of nuclear particles passing through each of the hole sizes (and compare this probability to the area of  each hole size)

Calculate the experimental probabilities you found for each of the three hole sizes 



For each of the hole sizes calculate the total hole areas, and the proportion each area is of the total area.











            

For each hole size relate the area with your experimental and probabilities (discuss your findings

b) Suggest how the numbers of each hole size should be changed so that 80% of nuclear particles are absorbed.

Calculations and working









c) Establish if the radius of the holes has an effect on the probability that a nuclear particle is absorbed.

To do this you will need to make another TWO designs for the cooling rod, each on an A4 sheet of paper.

A) With 20 circles of radius 1cm, 

B) With 5 circles of radius if 2cm (giving both designs a total circle area of 20( cm2 

Conduct an experiment to find the probability of nuclear particles being absorbed by the two different designs.  Record and clearly discuss / explain your results. 





Now rearrange what you have done in a) to d) in the form of a brief coherent scientific report with a clear introduction, explanations of the experiment method, results tables, and discussion of results. 










































































