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Probability #1:  Intro to Probability and Multiplying Probabilities 
Probability is a ratio that measures the chances of an event occurring.

 
Probability  = 
number of ways of being successful



   

total number of outcomes
Probability is expressed as a decimal or fraction between 0 and 1.  The closer the probability is to 1, the more likely the event is to occur.  The closer the probability is to 0, the less likely the event will occur.
You have a bag of colored marbles. The bag contains 8 red marbles, numbered 1-8, and 4 blue marbles, numbered 1-4. 
What is the probability of drawing a red marble?

What is the probability of drawing a 2? 

What is the probability of drawing a red 3?

Multiplying Probabilities

If the outcome of one event does not affect the outcome of another event, then the events are called independent.

Examples: Flipping a coin, drawing marbles out of the bag if you replace them each time.
	If two events, A and B, are independent, then the probability of both events occurring is P(A and B) = P(A)•P(B)


Example:  A student has 9 dimes and 7 pennies in her pocket.  She randomly selects one coin, looks at it, and replaces it.  She then randomly selects another coin.  What is the probability that both of the coins she selected are dimes?

Example:  Three dice are rolled in a board game.  What is the probability that the first die shows a 6, the second die shows a 6, and the third does not?

Example: You have a bag of colored marbles. The bag contains 6 blue marbles, 5 green marbles, and 4 yellow marbles.

a. You decide to select two marbles, replacing the marble each time you take one out.


i. What is the probability that you select two blue marbles?

ii. What is the probability that you select a yellow marble and then a green marble?
a. You decide to select 3 marbles (still with replacement) What is the probability that you select a blue marble, then a yellow marble, and then another blue marble?

If the outcome of one event does affect the outcome of another, then the events are dependent.
Example: Drawing marbles out of the bag if you do not replace them each time.
For dependent events the probability of event B is changed because A has already occurred.

	If two events, A and B, are dependent, then the probability  

of both events occurring is P(A and B)= P(A)•P(B after A)


Example: A student has 9 dimes and 7 pennies in her pocket.  She randomly selects one coin, looks at it, and then randomly selects a second coin (without replacing the first).  What is the probability that both of the coins she selected are dimes?

Example: You have a bag of colored marbles. The bag contains 6 blue marbles, 5 green marbles, and 4 yellow marbles.

a. You decide to select two marbles, you do not replace the selected marbles.


i. What is the probability that you select two blue marbles?

ii. What is the probability that you select a yellow marble and then a green marble?

a. You decide to select 3 marbles (still without replacement) What is the probability that you select a blue marble, then a yellow marble, and then another blue marble?

_______________________________________________________________
Probability #2: Adding Probabilities

When you roll a die, an event such as rolling a 5 is called a simple event because it consists of only one event.  An event such as rolling an odd number is called a compound event because it is consists of more than one simple event (rolling a 1 or 3 or 5)

Compound events are called mutually exclusive if the two events cannot occur at the same time.  In order to find the probability of mutually exclusive events, you simple add the probabilities of each event.

	For mutually exclusive events, P(A or B) = P(A) + P(B)


Example:  What is the probability of rolling an odd number in a single roll of a die?

Example:  If a die is rolled, what is the probability of rolling at least a 4?

Example: You have a bag of colored marbles. The bag contains 6 blue marbles, 5 green marbles, and 4 yellow marbles. What is the probability of drawing a blue or a green marble?
Not all compound events are mutually exclusive. 

For example:

You have a bag of colored marbles. The bag contains 8 red marbles, numbered 1-8, and 4 blue marbles, numbered 1-4. What is the probability that you select a blue marble or an even numbered marble?

Selecting a blue marble and selecting an even numbered marble are NOT mutually exclusive!
You have two options for dealing with inclusive events:
1)Use this formula

	For inclusive events, P(A or B) = P(A) + P(B) – P(A and B)


2) Write out all of the possibilities (the sample space) and make sure not to double-count the over-lap. 
Example: You have a bag of colored marbles. The bag contains 8 red marbles, numbered 1-8, and 4 blue marbles, numbered 1-4. What is the probability that you select a blue marble or an even numbered marble?

a. P(red marble) =

b. P(red or less than 3) = 

c. P(blue or even) =

