Exam 2 Review
Stat 113
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B.
Know how to addition and multiplication rules of probabilities. 

1.
Example: 120 people are surveyed; their incomes are categorized in the table on the right.


a) What is the probability that a randomly selected person is a man or whose income is more than $100K? 


b) What is the probability that a person selected at random is a woman and her income is less than $100K?

c) Given that the individual is a woman, what is the probability that her income is more than $30K?

2.
Example: An urn contains 10 marbles of the same size but different colors: 1 white, 2 black, 3 red and 4 blue. If two marbles are drawn at random, one followed by the other,    


a) What is the probability that first is black and second is red if replacement is allowed?


b) What is the probability that first is black and second is black if replacement is not allowed?


c) What is the probability that first is white and second is white if replacement is not allowed?


d) What is the probability that first is white and second is white if replacement is allowed?

3.
Example: Which of the following experiments is most likely to happen? Explain your choice.

a) Flip a fair coin 278 times, tail shows up 96 times  
b) Roll a die 564 times, the number 2 shows up 93 times.  

C.
Know random variable and its probability distribution. 
1.
Two spinners are located on the right. One has 4 equal regions and is labeled with numbers 1 to 4 in each region, while the other has 6 equal regions and is labeled with numbers 1 to 6 in each region. 


a) 
What is the sample space? (You can use a table format to display the sample space.) 


b) 
What is the probability of each outcome in the sample space? Show your calculation.


c) 
Let X be the sum of the two numbers when both spinners are spun. Find the probability distribution of this random variable. 

d)
Sketch the probability distribution. 

D.
Know sampling distribution of the mean.
1. 
Example: Given a population of five numbers: 1, 2, 2, 3, 3. 


a) What is the population mean (() and population standard deviation (()?


b) How many of samples of size two can you draw?


c) List all these samples of size two and for each sample, find its sample mean.


d) Find the mean (
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e) Verify that 
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f) Sketch the population distribution as well as the sampling distribution. Are the distributions symmetric?

E.
Know the central limit theorem and its application

1.
Example: The waiting time at the certain bus stop has a skewed distribution with a mean of 5 minutes and standard deviation of 1.5 minutes.

a) 
If possible, estimate the probability of next person will spend at least 5 minutes waiting for the bus. If not, explain.

b) 
If possible, estimate the probability that next 9 people will spend at least 6 minutes waiting for the bus. If not, explain.


c)
If possible, estimate the probability that next 36 people will spend at least 6 minutes waiting for the bus. If not, explain.

2.
Example: The scores of an SAT exam is normally distributed with a mean of 1600 and standard deviation of 250. (Note: The lowest possible score of an SAT exam is 300 and the highest is 2400.) 

a) 
If possible, estimate the probability of a randomly selected person (assume he/she has taken the exam) will have a score of at most 2000. If not, explain.

b) 
If possible, estimate the probability that next 16 people will have a mean score of at most 2000. If not, explain.


c)
If possible, estimate the probability that next 64 people will have a mean score of at most 2000. If not, explain.
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