Math 10 Chapter 3 Notes: Probability Topics

Skip Venn Diagrams.

Terms: 

· Experiment – planned operation

· Outcome – result of an experiment

· Sample Space – All possible outcomes

· Event – any combination of outcomes

· Probability – long term relative frequency

· Equally likely – each outcome occurs with equal probability

· A or B    Ex.  If A = {1,2,3,4} and B={3,4,5,6} then A or B ={1,2,3,4,5,6}

· A and B  Ex.  If A = {a,b,c,d} and B = {b,c,d,e,f} then A and B = {b, c, d}

· Complement – If A is an event then A’ is the complement of A: P(A)+P(A’)=1

· Conditional Probability: P(A|B) = probability of A knowing B has occurred (Find P(A) using the sample space B)

Independent Events: 

· A and B are independent events if the chance of A occurring does not affect B and vice versa.

· To check for independence, show ANY ONE of the following:

1. P(A|B)=P(A)    OR

2. P(B|A)=P(B)    OR

3. P(A and B) = P(A) P(B)

Mutually Exclusive Events: 

· Events A and B cannot happen at the same time

· P(A and B) = 0

**Example:  In a box that you cannot see into are 5 red cards numbered 1, 2, 3, 4, 5 and 8 blue cards numbered 1, 2, 3, 4, 5, 6, 7, 8.  

Events:  R=a red card, B=a blue card, 

E=a card with an even number. 

 The experiment is to randomly draw one card.

· List the sample space

· P(R)=

· P(B)=

· P(E)=

· P(E’)=

· P(R and E)=

· P(R or E)=

· P(E|B)=

· P(B|E)=

· P(E and B)/P(B)=                                              What do you notice?

· Are events R and E independent?

· Are events A and B mutually exclusive?

Multiplication and Addition Rules: 

· Multiplication Rule:  P(A and B) = P(B) P(A|B)  OR  P(B and A) = P(A) P(B|A)

If you perform some algebra, you can write P(A|B) = P(A and B)/P(B) OR 

P(B|A) = P(B and A)/P(A)      Note:  P(A and B) = P(B and A)

· Addition Rule:  P(A or B) = P(A) + P(B) – P(A and B)

· What happens to the Multiplication Rule if A and B are independent?

· What happens to the Addition Rule if A and B are mutually exclusive?

**Example:  Suppose you have a set of 8 cards numbered 1 – 8. An experiment consists of first drawing a card and then tossing a fair coin.

· List the sample space.

· Let A be the event that a card is drawn with any of 1 – 8 on it, followed by landing a tail on the coin toss.  Find P(A).

· Let F be the event that a card with a number more than 5 is drawn followed by landing a head on the coin toss.  Are A and F mutually exclusive?

· Let B be the event that a card is drawn with a 1, 3, or 5, followed by landing a head or a tail on the coin toss.  Find P(B).

· Find P(A OR F).

· Find P(A|B).

· Find P(A AND B) using (P(B))(P(A|B)). 

· Are events A and B independent? 

Contingency Tables: 

Example:  Random Sample of 100 hikers and the areas of preferred hiking.

	
	
	HIKING AREA PREFERENCE 
	
	

	
	The Coastline
	Near Lakes and Streams
	On Mountain Peaks
	Total

	SEX
	
	
	
	

	Female
	18
	16
	
	45

	Male
	
	
	14
	55

	Total
	
	41
	
	


M = being male  F = being female  MP = On Mt. Peaks  LS = near lakes and streams  Find:

· P(F)

· P(M)=

· P(LS)=

· P(F and MP)=

· P(F or MP)=

· P(M|MP)=

· P(LS|M)=

Trees: (Frequency Trees and Probability Trees)

A frequency tree has branches labeled with frequencies and a probability tree has branches labeled with probabilities. 

Example:  There are 3 green balls and 4 red balls in a box that you cannot see into.  Draw 2 balls WITHOUT replacement.  R = red ball,  G = green ball.  Organize the information in a tree.  Use a frequency tree.

Calculate the following:

· P(G and R)

· P(R and G)

· P(R or G in any order)

· P(at least 1 G)

· P(at most one R)

