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	5.1 Randomness, Probability, and Simulation

	Problem 1 – Introduction Activity (Whose book is this?)
Four friends are studying for an AP Statistics test at Leah’s house. When they take a break and go to the kitchen for a snack, Leah’s pesky little brother makes a tower using the students’ textbooks. Unfortunately, none of the students wrote their name in their book, so when they leave, each student takes one of the books at random. When the students return the books at the end of the year and the clerk scans their barcodes, the students are surprised to learn that none of the four had their own book. How likely is it that none of the four students ended up with the correct book?



	Basis for the idea of probability

	

	Law of Large Numbers

	

	Probability

	

	Problem 2 – Investigating Randomness
1) Pretend that you are flipping a fair coin. Without actually flipping a coin, imagine your first toss. Write down the result you see in your mind, heads (H) or tails (T). 
2) Continue this process until you have “flipped” the coin 50 times.  Write your results in sets of 5 (like the random digits table) to make it easier to read.

3) Find the longest run (repetitions of the same result) that you have written in your 50 trials and plot the length of your longest run on the dot plot on the board.

4) Let’s actually toss a coin.  Record your longest run on the new dot plot on the board.

5) Compare the distributions of longest run from the imagined tosses and random tosses. What do you notice?


	Law of Averages

	

	Simulation

	

	Steps in Performing a Simulation
	1.

2.

3.

4.



	Problem 3 – Assigning Digits for Randomization using the random digits table
Explain how to assign digits in the each of the following situations:

a) Select a random employee where 5 of the applicants are female and 12 are male.



	b) Choose a random student from a group where 435 are juniors and 409 are seniors.

c) Choose a person at random from a group where 50% of people are employed, 20% are unemployed, and 30% are not in the work force.


	Problem 4 – Yogurt Shop
Suppose you own a frozen yogurt shop and customers order flavors with the following frequencies:  38% chocolate, 42% vanilla, 20% strawberry.  

a)  Simulate the next 10 customers entered your shop and give the experimental probability someone will order vanilla. Follow the 4 step process.
b)  How could we do this simulation with the calculator?



	Problem 5 – Family Planning
A couple plans to have children until they have a girl or 4 children, whichever comes first.  Perform a simulation using the calculator and estimate the likelihood they have a girl based on 15 trials.



	5.2 Probability Rules

	Probability Vocabulary

	Sample Space

	

	Probability Model 
	

	Event

	

	Multiplication Principle

	

	Problem 6 – Coin Flipping 
Identify the sample space and probability model of flipping a coin four times.
Sample Space: Ways to find the possible the outcomes of a sample space.
Probability Model
If Event A is at least three coin flips having the same outcome, find P(A).


	Problem 7 – Roll of the dice 
a) Identify the sample space of rolling two dice. 
b) What is the probability that the sum of the two dice is 5?
c) What is the probability that the sum of the two dice is 6?

d) What is the probability that the sum of the two dice is either 5 or 6?

e) What is the probability that the sum of the two dice is not 5?


	Probability Rules
	1.

2.

3.

4.

5.



	Problem 8 – Probability Distribution 
The following is a probability distribution:

Age Group

18-23

24-29

30-39

40+

Probability

0.57

0.14

0.12

a)  What is the probability of choosing a person at random that is 24-29 years old?

b)  P( not 18-23 years old ) =

c)  P( 30 years old or older ) =



	Problem 9 – Home Ownership and level of education 
What is the relationship between educational achievement and home ownership? A random sample of 500 U.S. adults was selected. Each member of the sample was identified as a high school graduate (or not) and as a homeowner (or not). The two-way table displays the data
High School Graduate

Not a High School Graduate

Total

Homeowner

221

119

340

Not a Homeowner

89

71

160

Total

310

190

500

Suppose we choose a member of the sample at random. Find the probability that the member
a) is a high school graduate
b) is a high school graduate and owns a home
c) is a high school graduate or owns a home



	What is a Venn diagram and what are they types of Venn diagrams?

	Union:
	Intersection:

	
	Disjoint (mutually exclusive):
	Complement:

	Problem 10 – Food Picks 
Suppose in a group of people, 70% like pizza, 50% like burgers, and 30% like both pizza and burgers.  Draw a Venn diagram to illustrate the situation, then answer the questions.

a) What % of people only like pizza?

b) What % of people only like burgers?

c) What % of people like pizza or burgers

d) What % of people don’t like pizza?

e) What % of people don’t like burgers?

f) What % of the people don’t like either pizza or burgers?



	Problem 11 – Classroom Student Population 
In 3rd period, there are 29 students.  23 students are seniors, 19 are female, and 15 are female seniors.  Make a table or a Venn diagram to illustrate the situation.
a) P(Female or Senior) =

b) P(Female but not a Senior) =

c) P(Not a Female nor a Senior) =

d) P(Not Female) =



	Problem 12 – Three-event Venn Diagram
In an AP Statistics calls, there are 27 students. Some plays sports, have a job, or are in clubs. 

· 13 students have a job

· 14 play sports

· 17 are in clubs

· There are three students who do all three activities

· 10 play sports and are in a club

· 8 have a job and are in clubs

· 4 only work

a) Draw a Venn diagram to represent the situation.
b) How many students only play sports?

c) How many students have a job or play sports?

d) How many students are in a club and play sports but don’t have a job?

e) What is the probability of picking a student at random from the class who doesn’t do any of these activities?



	5.3 Conditional Probability and Independence

	What is conditional probability?  

	

	Problem 13 – Home Owners and Education again
High School Graduate

Not a High School Graduate

Total

Homeowner

221

119

340

Not a Homeowner

89

71

160

Total

310

190

500

Randomly select a member from this sample and consider the events: A: Owns a home and B: graduated from high school.  

(a) Find P (A|B) 






(b) Find P (B|A)



	Calculating Conditional Probabilities

	

	Problem 14 – Phone Usage

The table below classifies the rates of U.S. households according to the types of phones they use.
Cell Phone

No Cell Phone

Total

Landline

0.51

0.09

0.60

No Landline

0.38

0.02

0.40

Total

0.89

0.11

1.00

a) What is the probability that a randomly selected household with a landline also has a cell phone?

b) What is the probability that a randomly selected household with a cell phone does not have a landline?





	General Multiplication Rule 

	

	Problem 15 – Playing in the NCAA 

About 55% of high school students participate in a school athletic team at some level, and about 5% of these athletes go on to play on a college team in the NCAA. What percent of high school students play a sport in high school and go on to play a sport in the NCAA?


	Problem 16 – You are dealt a hand of five cards one at a time without replacement…
a)  What is the probability that the first card you are dealt is not an ace?

b) 
What is the probability that the second card you are dealt is an ace if the first one is not an ace?

c)  
What is the probability that the first card you are dealt is not an ace and the second card is an ace?



	Problem 17 – Tree diagrams and the General Multiplication Rule
Shannon hits the snooze bar on her alarm clock on 60% of school days. If she doesn’t hit the snooze bar, there is a 0.90 probability that she makes it to class on time.  However, if she hits the snooze bar, there is only a 0.70 probability that she makes it to class on time. On a randomly chosen day, what is the probability that Shannon is late for class?


	Independent Events

	

	Examples of Independent Events

	

	Problem 18 – Checking for Independence
Is there a relationship between sex and relative finger length? To find out, we used a random sampler at the United States CensusAtSchool Web site to randomly select 452 U.S. high school students who completed the survey. The two-way table shows the sex of each student and which finder was longer on their left hand (index finger or ring finger).
Female

Male

Total

Index Finger

78

45

123

Ring Finger

82

152

234

Same Length

52

43

95

Total

212

240

452

Are the events “female” and “has a longer ring finger” independent? Justify your answer.


	Multiplication Rule for independent events

	

	Problem 19 – Computer Chips
Suppose in a large shipment of computer chips, 5% are defective.  That means that the probability of choosing a defective one at random is 0.05.  

a) Can we treat these events as independent?

b) If you choose 7 at random, what is the probability that all 7 are defective?

c)  What is the probability that at least one is defective?



	Difference between Disjoint and Independent Events

	

	Problem 20 - Practice Problems
a) You are at the grocery store.  From past experience there is a 50% chance that you buy apples.  The probability that you buy apples and bananas is 35%.  What is the probability that you buy bananas given you are going to buy apples?

b) A jar contains black and white marbles.  Two marbles are chosen without replacement.  The probability of selecting a black marble and then a white marble is 0.34, and the probability of selecting a black marble on the first draw is 0.47.  What is the probability of selecting a white marble on the second draw, given that the first marble drawn was black?

c) The probability that it is Friday and a student is absent is 0.03.  Since there are 5 school days in a week, the probability that it is Friday is 0.2.  What is the probability that a student is absent given that today is Friday?

d) a math teacher gave her class two tests.  25% of the class passed both tests and 42% of the class passed the first test.  What percent of those who passed the first test also passed the second test?


	Problem 21 – Tree Diagrams and the general multiplication rule:
The voters in a large city are 25% young, 45% mid-aged and 30% mature.  A young mayoral candidate anticipates attracting 80% of the young vote, 48% of the mid-aged vote, and 33% of the mature vote.  Draw a tree diagram with probabilities for age and vote of a randomly chosen voter.  

a) What percent of the overall vote does the candidate expect to get?

b) What percent of the voters for the candidate are young?

c) What percent of the voters against the candidate are mature?


	Problem 22 – Adult internet users
Among adult Internet users, aged 18 and over:

· 27% of internet users are 18-29 yrs. old

· 45% are 30-49 yrs. old 

· 28% are 50 and over

Of those 18-29 years old, 70% have visited YouTube

Of those 30-49 years old, 51% have visited YouTube

Of those over 50, 26% have visited YouTube.

a)  What is the probability that a randomly chosen internet user has visited YouTube?

b)  What % of YouTube visitors are 18-29?

c)  What % of YouTube visitors are under 50?
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