Class notes
Chapter 4: PROBABILITY
Section 4.2: Fundamentals
#10  p.147. Cell phones and Brain Cancer.

  In a study of 420,095 cell phone users in Denmark, it was found that 135 developed cancer of the brain or nervous system.  

a) Estimate the probability that a randomly selected cell phone user will develop such a cancer. 

b)  Is the result very different from the probability of 0.000340 that was found for the general population? 

c) What does the result suggest about cell phones as a cause of such cancers, as has been claimed?

#16  p.148. Pedestrian Walk buttons.

New York City has 750 pedestrian walk buttons that work, and another 2500 that do not work (based on data from “For Exercise in New York Futility, Push Button, by Michael Luo, New York Times) 

a) If a pedestrian walk button is randomly selected in New York City, what is the probability that it works?

b)  Is the same probability likely to be a good estimate for a different city, such as Chicago? 

#19  p.148. (Identify an unusual event)
Among 400 randomly selected drivers in the 20 – 24 age bracket, 136 were in a car crash during the last year (based on data from the National Safety Council).  

a) If a driver in that age bracket is randomly selected, what is the approximate probability that he or she will be in a car accident during the next year?

b)  Is it unusual for a driver in that age bracket to be involved in a car crash during a year?  

c) Is the resulting value high enough to be of concern to those in the 20 – 24 age bracket?

#26  p.149. (Identify an unusual event)
Both parents have the brown/blue pair of eye color genes, and each parent contributes one gene to a child.  Assume that if the child has at least one brown gene, that color will dominate and the eyes will be brown.  (The actual determination of eye color is somewhat more complicated.)

a) List the different possible outcomes.  

b)  Assume that these outcomes are equally likely.  What is the probability that a child of these parents will have the blue/blue pair of genes? 

c) What is the probability that the child will have brown eyes?

Section 4.3: Addition Rule

Example:

What is a probability of getting a Red Card or an Ace of Hearts when selecting a single card from a deck?

Event A: getting a red card

Event B: getting an Ace

P (A and B): probability of getting a Red Card and an Ace 

P (A or B): probability of getting a Red Card or an Ace 

Example:  #18  p.157.   Addition Rule

Use the data in the table, which summarizes blood groups and Rh types for 100 typical people.  These values may vary in different regions according to the ethnicity of the population.

	 
	 
	Group

	 
	 
	O
	A
	B
	AB

	Type
	Rh+
	39
	35
	8
	4

	
	Rh-
	6
	5
	2
	1

	
	
	
	
	
	


If one person is randomly selected, find P (group B or type Rh+)

#6  p.156. Determine whether events are disjoint

a) Randomly selecting a fruit fly with red eyes

Randomly selecting a fruit fly with sepian (dark brown) eyes

b) Receiving a phone call from a volunteer survey subject who opposes all cloning

Receiving a phone call from a volunteer survey subject who approves of cloning of sheep

c)  Randomly selecting a nurse

Randomly selecting a male  

#8  p.156. Finding complements

a) Given 
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b) A Reuters/Zogby poll showed that 61% of Americans say they believe that life exists elsewhere in galaxy.  What is the probability of randomly selecting someone not having that belief?

#10  p.157. Finding complements

Use the data in the table, which summarizes results from 985 pedestrian deaths that were caused by accidents (based on data from the National Highway Traffic Safety Administration).

	
	
	Pedestrian Intoxicated?

	 
	 
	Yes
	No

	Driver Intoxicated?
	Yes
	59
	79

	
	No
	266
	581


If one of the pedestrian deaths is randomly selected, find the probability that the pedestrian was not intoxicated or the driver was not intoxicated

Section 4.4: Multiplication rule
#14  p.166. Voice Identification of Criminal.

In a Riverhead, New York, case, nine different crime victims listened to voice recordings of five different men. All nine victims identified the same voice as that of the criminal.  If the identifications were made by random guesses, find the probability that all nine victims would select the same person.

#6  p.165. Identifying Events as Independent or Dependent.

c) Finding that your calculator is working

Finding that your cell phone is working

d) Finding that your kitchen toaster is not working

Finding that your refrigerator is not working. 

e) Drinking or using drugs until your driving ability is impaired

Being involved in a car crash 

#18  p.167. Multiplication rule

Use the data in the table, which summarizes results from 985 pedestrian deaths that were caused by accidents (based on data from the National Highway Traffic Safety Administration).

	
	
	Pedestrian Intoxicated?

	 
	 
	Yes
	No

	Driver Intoxicated?
	Yes
	59
	79

	
	No
	266
	581


If two different pedestrian deaths are randomly selected, find the probability that they both involve intoxicated pedestrians.

Section 4.5: Complements and Conditional Probability
Example 1: Probability of At Least One Girl.

If a couple plans to have 3 children, what is the probability that there will be at least one girl?  Assume that both genders are equally likely to be born and the gender of a child is independent of the genders of his/her siblings.
Step 1:  Use a symbol to represent the event desired
Step 2: Identify the event that is the complement of A.

Step 3: Find the Probability of the complement.

Step 4: Find P(A) by evaluating 1 – P(
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Example 2: Conditional Probability.

Suppose there are 40 males and 30 females in this class.  Suppose that 10 of the males and 5 females drive red cars. The following table summarizes this situation. 

	 
	Driving a red car?

	 
	Yes
	No

	Males
	10
	30

	Females
	5
	25

	Total
	
	


What is the probability that a randomly selected student drives a red car?

What is the probability that a randomly selected student is driving a red car given it is a female?

#18  p.173. Acceptance Sampling.

With one method of the procedure called acceptance sampling, a sample of items is randomly selected without replacement, and the entire batch is rejected if there is at least one defect.  The Medtyme Company has just manufactured 5000 blood pressure monitors, and 4% are defective.  If 3 of them are selected and tested, what is the probability that the entire batch will be rejected?
#21 p.173. Conditional Probabilities
Use the following data from the 100 Senators from the 108th Congress of the United States.
	 
	Republican
	Democrat
	Independent

	Male
	46
	39
	1

	Female
	5
	9
	0


If we randomly select one Senator, what is the probability of getting a Republican, given that a male was selected?
#22 p.173.

If we randomly select one Senator, what is the probability of getting a male, given that a Republican was selected? Is this the same result found in Exercise 21?

Section 4.6: Counting
Example 1: Tree diagram.

Procedure: you are flipping a coin 3 times in a row.

a) Write a sample space for this procedure (use a tree diagram)

b) What is the probability of getting exactly 
two heads?

c)  What is the probability that you get 
more than one tail?

Example 2: Tree diagram.

Ramona has designed 4 tops, 2 jackets, and 3 pairs of pants for her fashion show. How many different outfits can she create? Construct a tree diagram to answer the question.

#8 p.165.

Fundamental Counting Rule.

A new computer owner creates a password consisting of two characters.  She randomly selects a letter of the alphabet for the first character and a digit for the second character.  How many different passwords can be created?  What is the probability that her password is “K9”? 

Example 4: Fundamental Counting Rule.

How many license plates could be created that have a digit, followed by two letters, followed by 3 digits?

Example 5: Fundamental Counting Rule.

The word PARSIMONY has 9 letters.  How many ways can we arrange letters from this word?

Example 6: Factorial.

What is 
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Example 7: Permutations Rule.

If there are 30 people in the classroom, how many ways can we select a president, vice president and a secretary? 

In this case we have three slots to fill, order is important, and there is no replacement.

Example 8: Permutations Rule.

A twelve-person community theatre group produces a yearly musical.  How many ways can club members select one person from the group to direct the play, a second person to supervise the music, and the third person to handle publicity?

Note: the order in which selection is made is important.

Example 9: Permutations Rule.

The word MISSISSIPPI has 11 letters.  How many ways can we arrange letters from this word?

Note that some of the letters in this word are repeating. 

Example 10: Combinations Rule
A twelve-person community theatre group produces a yearly musical. This time instead of assigning a specific duty to each person selected, the club members want to select a three-person committee to direct the play, to supervise the music, and to handle publicity. How many different committees of three people can be formed?

Note: the order in which selection is made is not important. John-Mary-Chris is the same as Chris-John-Mary, and so on.
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