UNIT 6: Probability

TOPICS:

· 10.2 Representing Probabilities as Fractions and Percents

· 10.3 Probabilities of Independent Events (Using Tables)

· Spin the Big Wheel

· 10.4 Solve Problems Using Organized Lists

· 10.5 Using Tree Diagrams to Calculate Probability

· 10.6 Comparing Theoretical and Experimental Probabilities



10.2 Representing Probabilities as Fractions and Percents
An event – A set of one or more outcomes in a probability experiment. 


Favourable Outcome – The desired result in a probability experiment. 

Theoretical Probability – The ratio of the number of favourable outcomes to total number of possible equally likely outcomes. 
It can be represented as both a percentage and a fraction. 
Ex. 1) What is the probability of flipping heads on a coin?


_________________ = _____________________ %

· The denominator represents the total number of possible outcomes and the numerator represents the number of favourable outcomes. 
Ex. 2)
Using the information on P. 431, fill in the information for the following line.
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Experimental Probability – The ratio of the number of favourable outcomes to the number of trials or repetitions. 

Ex. 3)
Jill rolls a die 48 times.  She rolls three, nine times. What is the experimental probability of rolling a 3?

Ex. 4)
What is the P(odd) on a 6-sided die?

Ex. 5)
What is the P(3,5) on a 6-sdied die?
 


Ex. 6)
If a coin is flipped 86 times, how many times should it theoretically land on heads? (Use equivalent ratios)
Ex. 7)
If you pull a card randomly from a deck of cards 128 times and then place it back in, how many times should you pull a heart? (Use equivalent ratios)
Ex. 8) Finish these statements with impossible, less likely, more likely, or certain

a) The probability of rolling a 2 on a six-sided die is _________________________

b) The probability of pulling the 6 of hearts from a deck of cards is __________________________________.

c) The probability of rolling an 8 on a six-sided die is __________________________

d) The probability of pulling a 2,3,4,5,6,7,8,9 or 10 from a deck of cards is _________________________________________.

ASSIGNMENT: ___________________________



10.3 Probabilities of Independent Events (Using Tables)

Independent Events – Two or more events where the results of one event do not affect the results of the other. 

Dependent Events - Two or more events where the results of one event affect the results of the other.

Ex. 1) You have 3 white socks and 3 black socks in a drawer. What is the probability you are going to pull out two black socks randomly? Are these two events independent or dependent? 

Ex. 2) What is the probability of flipping two heads in a row? Are these two events independent or dependent? 


Ex. 3) When dealing with only 2 events, tables are a good strategy to map out all the possible outcomes. Look at the spinner on the right. What is the probability of spinning a sum of 5? (Write as a percent) 
Ex. 4) You are going to flip a coin then roll a die. What is the probability of flipping heads, then rolling an even number? (Write as a percent)

Ex. 5) You are going to roll a six-sided die twice. What is the most likely sum to occur? What is the probability of each number occurring? (Write as a percent)

	
	Roll #1

	Roll #2
	
	1
	2
	3
	4
	5
	6

	
	1
	
	
	
	
	
	

	
	2
	
	
	
	
	
	

	
	3
	
	
	
	
	
	

	
	4
	
	
	
	
	
	

	
	5
	
	
	
	
	
	

	
	6
	
	
	
	
	
	


P(6) = ________ = _________%

P(5) = ________ = _________%




P(4) = ________ = _________%

P(3) = ________ = _________%




P(2) = ________ = _________%

 P(1) = ________ = _________%
ASSIGNMENT: ___________________________



Activity #1:
Probability of Independent Events

GAME – Both players roll a die. Player 1 __________________________wins if a 4 is rolled, player 2 __________________________wins if the sum of both dice is 4.

The purpose of this activity will be:

1.) To determine who is more like to win. 

2.) To determine the experimental probability of this experiment by completing the game 40 times. 

Part 1:

Complete the following table to determine the experiment probability of each possible outcome. 

	
	Player 2’s roll

	Player 1's  roll
	
	1
	2
	3
	4
	5
	6

	
	1
	
	
	
	
	
	

	
	2
	
	
	
	
	
	

	
	3
	
	
	
	
	
	

	
	4
	
	
	
	
	
	

	
	5
	
	
	
	
	
	

	
	6
	
	
	
	
	
	


1.) What is the total number of possible outcomes? _____________________
2.) In how many of these outcomes does player 1 win? ______________________
3.) In how many of these outcomes does player 2 win? ______________________

4.) What is the probability of player 1 winning? ___________________

5.) What is the probability of player 2 winning? ___________________

6.) What is the probability of the game ending in a tie? ______________________

Part 2:

Determine the experimental probability of each player winning by completing the game 40 times. Show your results as a tally below. 

	Player 1 Winner


	Player 2 Winner
	Tie


7.) What is the experimental probability of player 1 winning? ___________________

8.)       What is the experimental probability of player 2 winning? __________________

9.)       Suppose the game was changed so that if player 1 wins if he rolls a 6, but player 2 if the sum of the dice is 5. Who would be most likely to win? Explain your work using the table below. 
	
	Player 2’s roll

	Player 1's  roll
	
	1
	2
	3
	4
	5
	6

	
	1
	
	
	
	
	
	

	
	2
	
	
	
	
	
	

	
	3
	
	
	
	
	
	

	
	4
	
	
	
	
	
	

	
	5
	
	
	
	
	
	

	
	6
	
	
	
	
	
	


P(player 1 winning) = ___________________ = ______________%
P(player 2 winning) = ___________________ = ______________%
10.) Suppose you played the game in question 9 seventy-two times, how many times should player 2 win?

ASSIGNMENT: ___________________________



Activity 2:
Using Probability to Make Predictions
You will get a container from your teacher containing coloured chips.  DO NOT LOOK INSIDE THE CONTAINTER. 
In this activity you will attempt to predict the contents of the container without looking inside.  You may only take one chip out of the container at a time, then place it back inside. Record on the tally sheet the colour you pulled out. There are 5 chips in total in the container. 

Record your results on the tally sheet below. Complete the experiment 40 times. 
	Black
	Blue
	Red
	Green




1.) Determine the experimental probability for each colour.

P (Black) = _____________________ = _______________%

P (Blue) = _____________________ = _______________%

P (Red) = _____________________ = _______________%

P (Green) = _____________________ = _______________%

2.) Using your percentages, determine the number of chips of each colour in the container.

# Black = ________________

# Blue = ________________

# Red = ________________

# Green = _______________

BEFORE OPENNING THE CONTAINER, show your results to your teacher.


ASSIGNMENT: ___________________________



10.4 Solving Problems With Organized Lists
The sample space is the set of all probable outcomes in a probability experiment.

Ex. 1)
Suppose that you have are going to flip three coins in a row. How many different possible outcomes are there? Complete an organized list to determine the sample space, then determine the probability of flipping three heads in a row. 

	Coin #1
	Coin #2
	Coin #3




	Dice #1
	Dice #2
	Sum




Ex. 2)
If I rolled two four-sided dice, what would be the probability of rolling a sum of 5. 

ASSIGNMENT: ___________________________



10.5 Using a Tree Diagram to Calculate Probability

Tree diagrams are used to show all the possible outcomes of a probability experiment. 

Ex. 1) 
Using a tree diagram, show all the possible outcomes for rolling a six-sided die, then flipping a coin. 
Ex.2) The spinner on the right is spun 2 times. Show all the possible outcomes 


P(1) = ______________ 
P(2) = ______________
P(3) = ______________
Since the P(3) is twice as great as the P(1), we need to reflect this on our tree diagram. 

ASSIGNMENT: ___________________________



Activity #3:
A Probability Game

The winner in this game is the player with the highest possible score after 12 rolls.  Player 1 rolls a die, if the row is a 1, 2, 3, or 4 the score (of the roll) is added to their total, if it is a 5 or 6, then no score is added.   Player 2 then rolls.  If it is a 5 or 6, then that score is added to their total. If it is a 1, 2, 3, or 4, then no score is added.  This continues until both players have rolled 12 times. The player with the highest score wins. 

Part 1:
Play the game once to make sure you understand it.  Record results. 
	Player #1’s Total
	Player #2’s Total




Part 2:

Who is theoretically most likely to win this game? (Player 1 or Player 2) – Explain using probability.  HINT: If you rolled the dice 12 times, how many times would each number be rolled?

ASSIGNMENT: ___________________________



Activity 4:
Gambling Game

A friend comes to you and offers you the following game.  You are going to flip two coins.  If you flip 2 heads, then he will give you $4. If you flip two tails, then he will give you $1.  If you flip a head and a tail, then you will give him $3.  Is this a good bet for you?

Create a table showing all the possible combinations and the dollars values below. Then complete the game 10 times and see if you make or lose money:

	
	Coin #2

	Coin#1
	
	H
	T

	
	H
	
	

	
	T
	
	


1.) Determine the following probabilities:

P ($4) = ________________

P (-$3) = ___________________

P ($1) = ________________ 

2.) If this game is played 40 times, how many times would the combinations HH, TT/TH occur?

3.) If the game is played 40 times, how much money would you gain or lose? 

4.) Using what you know about probability, how can you change this game so that it is fair for both players? Explain using a table. 
Activity #5:
Design Your Own Probability Game

In this activity you will create your own game that involves using dice, cards, coins, or a spinner. This game must be simple enough for you to calculate the possible outcomes and the likelihood of each outcome.  Use the games that we have done in class as a model. 
ASSIGNMENT: ___________________________



Review of Probability 

1.) A card is pulled from a deck of cards, what is the probability of each of the following:

a. P (Ace of Diamonds) = _____________

b. P (Heart) = ______________

c. P (J,Q,K,A) = ______________

d. P (black) = ______________

e. P (2) = _______________

2.) Using an ordered list, show all the possible combinations possible from flipping three coins in a row. Determine the probability flipping 2 heads and 1 tail. 


3.) Draw a spinner in which the probability of spinning red is twice as likely as the probability of spinning blue.

4.) Jill uses a spinner 24 times, 6 times it lands on red, 6 times it lands on blue, and 12 times it lands on yellow. Draw a picture of the spinner she most likely used. 

5.) A coin is flipped, then a card is drawn from a deck of cards, determine the probability of flipping heads, then pulling a heart. Use a tree diagram to work out all the possible combinations. 

6.) What is the probability of spinning a 1 then flipping heads? Use a table to show all possible combinations. 


