MBF3C: Mathematics of Personal Finance

Date: ____________

Day 3: Theoretical Probability II

Unit 2: Probability

MORE THEORETICAL PROBABILITY
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Theoretical Probability Formula:

To calculate the theoretical probability, all outcomes must be EQUALLY LIKELY.  What does this mean?

WAYS TO REPRESENT PROBABILITY OUTCOMES

TREE DIAGRAMS are one way of representing _______________________ probability outcomes.
Draw a quick tree diagram for tossing a coin twice.  What are the possible outcomes?
Another way to represent possible outcomes is to use a TABLE
EXAMPLE 1 1
Marc, Jenny, and Otto have each won a t-shirt from West49 at a store Grand Opening event.  Each shirt will be randomly assigned to the three winners; one is red, one is black, and one is green.  What is the probability that Marc will receive the black t-shirt?


Use R, B, and G to represent the colours of the t-shirts.  

In the table, record all the different possible ways the t-shirts can be given to the three people.
a) In how many different ways can the three
t-shirts be distributed?
b) In how many of these arrangements does Marc receive the black t-shirt?

c) What is the probability that Marc will receive the black t-shirt?

EXAMPLE 2 1
What is the probability of rolling DOUBLES with a PAIR of dice?  Complete the table below showing all possible outcomes.

	a) In how many ways can the 
two dice be rolled (how 
many possible outcomes)?

b) In how many ways can doubles be rolled?
	
	
	# on First Die

	
	
	
	1
	2
	3
	4
	5
	6

	
	# on Second Die
	1
	1, 1
	2, 1
	3, 1
	4, 1
	
	

	
	
	2
	1, 2
	2, 2
	3, 2
	
	
	

	
	
	3
	1, 3
	2, 3
	
	
	
	

	
	
	4
	1, 4
	
	
	
	
	

	
	
	5
	
	
	
	
	
	

	
	
	6
	
	
	
	
	
	


c) What is the probability of 
rolling doubles?
EXAMPLE 3 2
Complete the table below showing all possible outcomes for the SUM of two dice.

	a) How many possible outcomes are there?

b) In how many ways can the 
sum of the two dice add to SEVEN?
	
	
	# on First Die

	
	
	
	1
	2
	3
	4
	5
	6

	
	# on Second Die
	1
	
	
	
	
	
	

	
	
	2
	
	
	
	
	
	

	
	
	3
	
	
	
	
	
	

	
	
	4
	
	
	
	
	
	

	
	
	5
	
	
	
	
	
	

	
	
	6
	
	
	
	
	
	


c) What is the probability of 
rolling SEVENS with a pair 
of dice?
d) What is the probability of 
rolling ODDS?
ODDS of WINNING & MORE
1. A town fair runs a carnival dice game.  The rules are simple.  A player picks a number from 2 to 12 and then rolls two dice.  If the sum of the dice equals the number chosen by the player then a prize is awarded.  The cost to play the game is $1.00.  The value of the prize is about $5.00.  

Lucas decides to play the dice game, hoping to roll his favourite number, an 8.  

a) What is the probability that Lucas will win a prize?  

b) Approximately how many times will Lucas have to play before he could expect to win?
Hint: set up a proportion ( total attempts : successful attempts

c) Will Lucas have spent more on playing the game than the prize was worth?  How much under/over will he go?

2. Bintal needs to get ready for school.  She has two pair of pants to choose from: one black and one brown.  She has three shirts to choose from: one red, one green, and one white.  Any combination of pants and shirts is equally likely. (hint:  use a tree diagram)

a) What is the probability that she will wear the green shirt and the brown pants? 

b) What is the probability she will wear the black pants with any of the shirts?
3. During a game of musical chairs, 10 children walk around eight chairs waiting for the music to stop.  Find the probability of a child NOT getting a chair.  Express your answer as a fraction in lowest terms and as a percent.

4. In Bob’s dresser drawer he has 4 white socks, 2 blue socks, and 6 black socks.  Matching colours of his socks are not folded together, but rather they are all loosely mixed together.

a) Bob wants to wear black socks today.  Without looking, if he reaches into his drawer to pull out ONE sock, what is the probability that he will pull out a black sock?

b) Suppose Bob successfully pulls out a black sock from the drawer.  What is the probability that he will pull out a second black sock?
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