MBF3C: Mathematics of Personal Finance

Date: ____________

Day 2: Theoretical Probability

Unit 2: Probability

Probability Investigation – Coin Toss
This investigation introduces the concept of probability, the different ways it can be represented and examines a probability experiment.

[image: image16.wmf]In groups of 2, play the following Coin Toss game.

1. Choose who will go first (Player 1).

2. Player 1 tosses all three coins (one at a time). 

3. If all three coins are tails, you get 3 points and you get to go again.

4. If any two coins are tails, you get 1 point and you get to go again.

5. If you get either one tail or no tails, you get 0 points and you lose your turn. 

6. Each player should complete the following table, recording the number of tails and the points they received.  If you run out of space on the table, use another piece of paper.

7. The first person to 15 points wins.
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Create a frequency distribution using all of the rolls from you and your partner.

	Event
	Frequency (# times the event occurs)

	3 points
	

	1 point
	

	0 points
	


Next, using the frequency distribution table, create a distribution graph
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The Game is an example of ____________________________________.  An experiment consists of a number of ________________, essentially the number of times you had to toss the coins is the total number of trials for your experiment.  For the experiment, there were 3 possible events (outcomes):

Event A: ___________________  Event B: ___________________  Event C: ___________________  

Finally, using the frequency distribution table or graph, determine the experimental probability of obtaining 3 points, 1 point, or 0 points.  The experimental probability is the ratio of the number of times an event occurs (frequency) and the total number of trials.  Write the probabilities as a fraction, as a decimal, and as a percent.

How many trials were there?

How many times did event A occur?  

Probability of event A (3 points):  
P(A) = 

How many times did event B occur?  

Probability of event B (1 Point):  
P(B) = 

How many times did event C occur?  

Probability of event C (0 Points):  
P(C) = 

Theoretical Probability
Theoretical Probability is another measure of the likelihood of an event.  Without performing experiments, theoretical probability measures _______________________ outcomes  


Theoretical Probability Formula:

To calculate theoretical probability, all outcomes must be _____________________________, meaning each event has the same chance of occurring because the conditions are fair.
Again, the probability of an event is a value between _____________________.

Recall the coin flipping experiment.  Use a tree diagram to help determine the possible outcomes.

Possible Outcomes


Coin 1
Coin 2
Coin 3
Event A (earning 3 points) is outcome _________________________

Event B (earning 1 point) is outcome _________________________

Event C (earning 0 points) is outcome _________________________

Listing the outcomes and the events gives a more clear indication of the chances of having a particular event occur.  In this case you can calculate the theoretical probability for each of the events.

	Probability for Event A
	Probability for Event B
	Probability for Event C


EXAMPLE 1
A standard deck of playing cards has 52 cards, 13 of each suit.  If one card is drawn from the deck, find the probability of each event.

a) a heart

b) an ace

c) a heart, a club, or a jack

d) a heart, a club, a spade, or a diamond

EXAMPLE 2
Jason rolls a regular six-sided die.  Find the theoretical probability of each event.  Express your answer as a fraction in lowest terms and as a percent.

a) rolling a 6

b) rolling a number greater than 2

c) rolling an 8

d) rolling an even number
Theoretical Probability Practice
	1.
Andre is drawing cards randomly from a deck of 52 cards and not returning them to the deck.  His first two cards are aces.  What is the theoretical probability that the next card he draws will be another ace?

2.
Two coins are tossed at the same time. What is the theoretical probability that

a)
both are heads?
b)
neither are heads?

c)
one is heads?

3.
A card is selected from a standard deck of 52 cards.  Find the theoretical probability of each outcome.  Express your answer as a fraction in lowest terms.

a)
a red face card
b)
a black face card that is a male 

(king or jack)
c)
an even numbered (Hint: an ace is 

an odd card.) 
d)
an odd spade

e)
a red ace

4.
Two cards are selected from a standard deck of 52 cards. 

a)
Explain why the theoretical 

probability of drawing two red 

spades is 0.
b)
Explain why the theoretical 

probability of drawing a heart, 

a diamond, a spade, or a club is 1.
	 5.
At a school assembly, there are 100 students in grade 9, 125 in grade 10, 225 in grade 11, and 170 in grade 12. Everyone at the assembly entered their name for a door prize.  What is the probability that the prize will be won by
a)
a grade 9 student?
b)
a grade 11 or 12 student?

c)
a grade 12 student, if all grade 11 

students are disqualified from winning?

 6.
Connie made a square dart board with a side length of 20 cm.  Inside the square is a triangle with base 10 cm and height 8 cm. She throws a dart and hits somewhere within the square. 

a)
What is the probability that Connie 
hit the triangle?
b)
What is the probability that Connie did not hit the triangle?

c)
Should your answers to parts a) 

and b) add to 1?  Explain.




Theoretical Probability Practice Answers
1.
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2.
a)  
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3.
a)  
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b)  
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4.
a)
There are no red spades so it is an impossible outcome, probability 0.


b)
All the possible outcomes are given, probability 1.

5.
a)
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c)
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6.
a)
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[image: image15.wmf]9

10


c)
Yes, the two outcomes represent all possible outcome
� EMBED Equation.DSMT4  ���





Now the 8 possible outcomes can be grouped into specific events





You will have to add an appropriate scale for the frequency
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