Homework Assignment #8
Due Date:  Wed, November 4th in lecture.  A hard copy of this homework will not be turned in during lecture, but you will be asked to answer a few clicker questions regarding your answers.  This can be viewed as both a homework assignment and a review for the exam.
1. Racehorses: A man buys a racehorse for $20,000 and enters it in two races.  He plans to sell the horse afterward, hoping to make a profit.  If the horse wins both races, its value will jump to $100,000.  If it wins one of the races, it will be worth $50,000.  If it loses both races, it will be worth only $10,000.  The man believes there’s a 20% chance the horse will win the first race and a 30% chance it will win the second race. 
a)  Letting X = Profit made from this racehorse, find a probability model for X.

b) What is the expected value of X?

2.  Properties of random variables: Assume that X and Y (defined below) are independent random variables with the following means and standard deviations.

	
	Mean
	SD

	X
	35
	5

	Y
	9
	2


 Find the expected value (or mean) and standard deviation of each of the following:  


a) 0.5Y

            b) X - Y


c) X  + 9Y 

            d) X1 + X2 (where X1 and X2 both have the same mean and standard deviation as X)
3.  Bicycles: Bicycles arrive at a bike shop in boxes.  Before they can be sold, they must be unpacked, assembled, and tuned (lubricated, adjusted, etc.).  Based on past experience, the shop manager makes the following assumptions about how long this may take:

· The times for each setup phase are independent.

· The times for each phase follow a Normal model.

· The means and standard deviations of the times (in minutes) are shown below:

	Phase
	Mean
	SD

	Unpacking
	4.7
	0.7

	Assembly
	25.3
	3.9

	Tuning
	14.9
	2.4


       a)  Let T be the total bicycle setup time.  What distribution does T follow (make sure to include the 
mean and standard deviation of that distribution)?

       b)  Suppose a customer decides to buy a certain model, but does not like the color of that model 
currently on display.  The shop has another color in the back, but it is still boxed up in the back.  
The manager tells the customer that the bike can be ready in under 50 minutes.  What is the 
probability this can actually happen?  

4.  Computer Chips:  Suppose a computer chip manufacturer rejects 2% of the chips produced because they fail presale testing.  Each chip fails presale testing independently of any other chip.  Suppose you are in charge of testing these chips.

a) What is the probability that the fifth chip you test is the first bad one you find?

b)  If you test 10 chips, what is the probability that you find at least one bad chip?

c) Again assume you test 10 chips.  Verify that the binomial model could be used to describe

 X = The number of computer chips that fail presale testing.

d)  If you test 10 chips, what is the probability you find exactly two bad chips?

e)  If you test 10 chips, how many chips should you expect to be bad?

5.  Apples.  An orchard owner knows that he’ll have to use about 8% of the apples he harvests for cider because they will have bruises or blemishes.  He estimates that each truckload he brings in contains around 10,000 apples.
a) Let X = # of cider apples out of the 10,000 apples in the truckload.  Verify that the binomial model could be used to describe X.

.  

b)  Can we use the normal approximation to the binomial distribution to model X, the number of cider apples out of the 10,000? Explain why or why not, checking the necessary conditions.

c)  Specify what the Normal approximation to the binomial says about the distribution of X.  If it is unclear what is being asked for here, see the example at the top of page 146 of your class notes.


d)  The orchard owner decides it is only worth using his cider press if he has more than 900 
apples to press.  Using the normal approximation to the binomial, find the probability the 
orchard owner will have more than 900 cider apples from one truckload?  

