
	Outcome
	Probability
	X value
	
	Outcome
	Probability
	X value

	NNNN
	0.1296
	0
	
	NEEN
	0.0576
	2

	ENNN
	0.0864
	1
	
	NENE
	0.0576
	2

	NENN
	0.0864
	1
	
	NNEE
	0.0576
	2

	NNEN
	0.0864
	1
	
	NEEE
	0.0384
	3

	NNNE
	0.0864
	1
	
	ENEE
	0.0384
	3

	EENN
	0.0576
	2
	
	EENE
	0.0384
	3

	ENEN
	0.0576
	2
	
	EEEN
	0.0384
	3

	ENNE
	0.0576
	2
	
	EEEE
	0.0256
	4




	X
	P(X)

	0
	0.1296

	1
	0.3456

	2
	0.3456

	3
	0.1536

	4
	0.0256



Example A: an author has written a book and submitted it to a publisher. They offer to print the book and give the author a choice between a flat payment of $10,000, and a royalty plan in which the author receives $1 for each copy of the book sold. The author thinks the following table gives the probability distribution of the variable X = number of books that will be sold:

	x
	1000
	5000
	10000
	30000

	P(x)
	0.1
	0.45
	0.35
	0.1



Find E(X) and SD(X). Which plan do you think he should take?

(What if the highest possible value of X was 40000? What if the highest possible value of X was 50000?) 




***

Example B: to assemble a piece of furniture, a wood peg must be inserted into a predrilled hole. Suppose the diameter of a randomly selected peg is a random variable with mean 0.25 in. and standard deviation 0.006 in.; and that the diameter of a randomly selected hole is a random variable with mean 0.253 in. and standard deviation 0.002 in. Let X = peg diameter, and Y = hole diameter.
	a. Why would the random variable Z = Y-X be of interest to the furniture manufacturer?



	b. What is the mean value of Z?



	c. Assuming that X, Y are independent, what is the standard deviation of Z?



	d. Is it reasonable to think that X,Y are independent? Explain.




	e. Do you think that finding a peg that is too big to fit in the predrilled hole would be relatively common or relatively rare? Explain.




Example C: a used car dealer runs autos through a two-stage process to get them ready to sell. The mechanical checkup costs $50 per hour and takes an average of 90 minutes, with a standard deviation of 15 minutes. The appearance prep (wash, polish, etc.) costs $6 an hour and takes an average of 60 minutes, with a standard deviation of 5 minutes.

What are the mean and SD of the total time spent preparing a car? (assume independence)






What are the mean and SD of the total expense to prepare a car?







What are the mean and SD of the difference in costs for the two phases of the operation?






If each process can be described by a Normal model, what is the probability that it will take longer to do the appearance prep than the mechanical checkup? (It turns out that if two or more random variables are Normal, so are their sums and differences.)


Can we use Bernoulli trials to investigate the following situations?

1. You are rolling five dice and need to get at least two 6’s to win the game.

2. We record the eye colors found in a group of 500 people.

3. A manufacturer recalls a doll because about 3% have buttons that are not properly attached. Customers return 37 of these dolls to the local toy store. Is the manufacturer likely to find any dangerous buttons in the 37?

4. A city council of 11 Republicans and 8 Democrats picks a committee of 4 at random. What’s the probability that they choose all Democrats?

5. A 2002 study found that 74% of high-school students have cheated on a test at least once. Your local high-school principal conducts a survey in homerooms and gets responses that admit to cheating from 322 of the 481 students. (that’s about 67%.) Does this suggest this students are less likely to cheat than those at other schools?


About 8% of males in a population are colorblind. A researcher needs some colorblind subjects for an experiment and begins checking potential subjects randomly chosen from the population. Assume independence!

a) on average, how many men should she expect to check to find one who is colorblind?

b) what’s the prob. she won’t find anyone colorblind among the first 4 men she checks?

c) what’s the probability that first colorblind man found will be the sixth person checked?

d) what’s the probability that she finds someone who is colorblind before checking the 10th man?

e) what’s the probability that in a group of 100 random men, 8 are colorblind?

f) what’s the probability that in a group of 100 random men, at least 8 are colorblind?

g) what’s the probability that in a group of 100 random men, less than 6 are colorblind?

h) what’s the probability that in a group of 100 random men, the number of men that is colorblind is both even and less than 9?

i) what’s the probability that in a group of 100,000 random men, the percentage of men who are colorblind is more than 9%? (assume the population is very, very large so we can continue to assume independence)

