MBF3C: Mathematics of Personal Finance

Date: ____________

Day 4: Experimental vs. Theoretical Probability
Unit 2: Probability


COMPARING EXPERIMENTAL AND THEORETICAL PROBABILITY
Theoretical Probability: 

Experimental Probability:  

The theoretical probability of rolling a 2 with a single die is 
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.  However, if you try it, do you suppose you will roll exactly one 2 in every six trials?  
Suppose that you toss 10 coins at once, repeatedly.  
a) How many heads should occur in each toss? 
b) Explain why you will not necessarily see 5 heads every time.

EXAMPLE  Darts Anyone?
A modified dart board has equally spaced sectors containing the numbers 1 through 20.

a) What is the theoretical probability of hitting the numbers 18, 19, or 20?

b) In 75 of the first 80 throws, a dart player hit the numbers 18, 19, or 20.  Find the experimental probability of hitting 18, 19, or 20.

c) Would you expect the experimental probability to approach the theoretical probability if the number of throws increased?  Explain.

EXAMPLE  How Many Girls???

Suppose a couple would like to have three children.

a) Determine the theoretical probability of having two girls and one boy.

b) Explain how your answer in part a) can help determine the theoretical probability of having two boys and one girl.

c) Determine the theoretical probability of having at least one girl.

d) Determine the theoretical probability of having three girls.
e) Suppose the couple hopes to have a boy first and a girl second.  What is the likelihood (probability) of that happening?
Comparing Experimental & Theoretical Probability Practice

1.
A modified dart board has equally spaced sectors containing the numbers 1 through 20. 

a)
What is the theoretical probability of hitting the numbers 18, 19, or 20?
b)
In 75 of her first 80 throws, a dart player hits the numbers 18, 19, or 20.  Find the experimental probability.

c) Would you expect the experimental probability to approach the theoretical probability if the number of throws increased?  Explain.
2.
Anton rolled a die 60 times.  On 25 of these rolls he got a 4.
a)
What is the experimental probability of rolling a 4?
b)
What is the theoretical probability of rolling a 4?
c)
If the number of trials increased, what would you expect would happen to the experimental probability of rolling a 4?

3.
A 15 question multiple-choice quiz is given to a class.  Each question has 5 choices.
a)
What is the theoretical probability of randomly choosing a correct answer on ONE question?
b)
Manuel randomly chooses ALL the answers.  How many questions can he expect to answer correctly using this method?
4.  A coin is tossed 8 tines, resulting in 2 heads and 6 tails.

a)
Compare the experimental and theoretical probability of the experiment

b)
Why is this NOT a good example of a probability experiment?
5.
A bag contains 70 poker chips:  30 purple, 25 red, and 15 orange.  Jesse draws a chip, records the colour, and returns it to the bag.  The results are shown in the graph.
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a)  What is the experimental probability of drawing each colour?


b)  What is the theoretical probability of drawing each colour?


c)  Add the experimental probabilities from part a).  Add the theoretical probabilities from part b).  What do you notice?  Explain.

6.
A “loaded” die has been weighted to cause certain numbers to come up more frequently than others.  The die was rolled 100 times.  The results of the rolls are shown in the table.

	Outcome
	Frequency

	1
	3

	2
	22

	3
	6

	4
	36

	5
	16

	6
	17


a)
Determine the experimental probability of each outcome.
b)
What is the theoretical probability of each outcome?
c)
Could the die be “loaded”?  Explain.

d)
What could you do to verify your conclusion in part c)?

Comparing Experimental & Theoretical Probability Answers

1.
a)  
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20


b)  
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c)  No, the dart player is aiming to get the highest score (18, 19, or 20), not to hit the board randomly.
2.
a)  
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b)  
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c)  It should approach the theoretical probability.
3.
a)
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b)  He can expect to answer 3 questions correctly



4.  
a)
Experimental:  Heads 
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, Tails 
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Theoretical:  Heads or Tails 
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b)  There are not enough trials in the experiment to draw an accurate conclusion

5. 
a)  red 
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57

; orange 
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; purple
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b)  red 
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; orange 
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; purple
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c)  Both types of probability add to 1.  The three outcomes represent all possible outcomes for both types of probability.
6.
a)  1: 
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100

; 2  
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50

; 3: 
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50

; 4: 
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25

; 5: 
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; 6: 
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b)  
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for every outcome

c)  Possibly.  The numbers 2 and 4 were rolled almost 60% of the time.


d)  Conduct more trials to see if the experimental probability remains different from the theoretical probability.
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