Math 160:  4.4 Multiplication Rule Basics

Vanden Eynden

Example 1:
Ordering pizza
(independent events)

Choices of Crust:
Thin and Crispy




Pan




Hand-tossed

Choice of Toppings:
Pepperoni




Sausage




Extra Cheese




Mushroom




Green Pepper

How many different 1-topping pizza’s are possible?

Say a single 1-topping pizza is randomly chosen from all possibilities above.

Find     P(Hand-tossed AND pepperoni) = 

Example 2:
Picking cards out of a deck of 52

NOTE: A deck of 52 cards has 26 red cards and 26 black cards

Picking 2 cards WITH REPLACEMENT means 

a. pick the 1st card (from a deck of 52), then 

b. replace that card back in the deck and then 

c. pick the 2nd card (from a deck of 52).

Picking 2 cards WITHOUT REPLACEMENT means 

1. pick the 1st card (from a deck of 52), then 

2. pick the 2nd card (from a deck of 51).

Consider picking cards, WITH REPLACEMENT
P(1st card red, 2nd card black)

P(1st card red, 2nd card red)

Consider picking cards, WITHOUT REPLACEMENT
P(1st card red, 2nd card black)

P(1st card red, 2nd card red, 3rd card black)
Example 3:
There is a bag with 6 red cubes and 4 white cubes.

1.
Consider selecting 3 cubes out of the bag, with replacement:  

a. P(Red and then Red and then White)

b. P(Red and then Red and then Red)

2.
Now consider selecting 3 cubes out of the bag, without replacement:  

a. P(Red and then Red and then White)

b. P(Red and then Red and then Red)

Example 4:
Independent events vs. Dependent events

A:
Roll 1st die.

B:
Roll 2nd die.

A:
Randomly select a student from class.

B:
Randomly select a 2nd student from class.

A:
Drive 80mph on I-8.

B:
Get a speeding ticket.

A:
A student earns an A on a Statistics test

B:
The same student earns an A on a History test

A:
Flipping a coin 10 times, getting 10 heads in a row.

B:
Flipping a coin the 11th time, getting heads.

Example 5:  Treating Dependent events as Independent due to large population.

52% of all Americans approve of the job Obama’s doing.

If we selected 3 Americans randomly, what is the probability that the first 2 approve of the job Obama is doing and the 3rd one disapproves?

Math 160:  4.5 Multiplication Rule continued: Complements and Conditional Probabilities

Vanden Eynden

Example 1:
“At least one”

A couple is having 3 children.

a. Sample Space of outcomes:  

b. P(at least one girl)

Flip a coin 5 times.

a. P(5 heads)

b. P(at least one tails)

Example 2:
Conditional Probabilities

The composition of the U.S. Senate is given below.

	
	Democrats
	Republicans
	Independents
	

	Male
	45
	36
	2
	

	Female
	13
	4
	0
	

	
	
	
	
	


If one senator is randomly selected from the group, find the probability that

a.
the senator is male.





b.
the senator is female OR is a democrat.

c.
the senator is male AND is a republican.

(Conditional Probability)

d.
the senator is male GIVEN that a republican was selected.

e.
the senator is a republican GIVEN that a male was selected.

f.
the senator is female GIVEN that an independent was selected.

g.
Are being male and being a Republican independent events?  Why or why not?

