Homework for Math 211, Summer 2010, Part 4
L. Chapter 14: 13, 15, 19, 21, 23, 25, 27, 31, 35, 39, 41 (Recommended: 1,2, 9, 11, 32, 33, 36, 42, 43, 44). Also do these:
1. For each of these events, find the probability.
	a. Tossing four fair coins and getting no tails. 
	b. Tossing four fair coins and getting exactly one tail.
 	c. Tossing four fair coins and getting at least one tail.
2. For the following problems, assume there are 365 days in a year, and that the percentage of people born on a certain day is the same as the percentage of people born on any other day. (If you were born on February 29th, suppose you were born on the 28th, instead.) Give your answers as a percentage rounded to four places after the decimal point.
	a. You choose a person at random. What is the probability that he or she does not share your birthday?
b. You choose 10 people randomly. What is the probability that none of them share your birthday? 
c. You choose 10 people randomly. What is the probability that at least one of them shares your birthday?
d. Instead of choosing ten, you choose n random people. What is the probability that one of them shares your birthday? (Your answer will be an algebraic expression involving n.)
e. (extra credit, +2 points on this assignment) What is the smallest value of n such that the probability of picking n people at random and having at least one share your birthday is greater than 50%?
3. You enter the following lotteries offered by your Statistics instructor. In each case, find the probability that you win.
	a. Two red and four green balls are put in an urn and thoroughly mixed. You reach in and draw a ball. You win if the ball is green.
	b. The same as the previous lottery, but just before you draw a ball, you toss a coin with one face painted red and one face painted green. You win if the ball drawn matches the color you tossed.
M. Chapter 15: 1, 5, 8, 11, 15, 21, 24, 30, 33, 35, 43 (recommended: 3,7,19, 23, 31, 42). Also:
1. From a standard pack of playing cards, two cards are drawn successively, the first being replaced before the second is drawn. Let E be the event “first card is a spade”, F the event “second card is not a king”, and G the event “first card is an ace or a king.” Determine which (if any) of the three pairs of events -- E and F, F and G, E and G -- are independent.
2. Repeat problem 1 above, but now assume the first card is not replaced before the second is drawn. 
3. A drawer contains four black, six brown, and two blue socks. Two socks are taken at random from the drawer, one after the other. What is the probability that both socks will be of the same color?
4. Three identical boxes each contain two coins. In one box both are pennies; in one both are nickels; and in the third there is one penny and one nickel. A man chooses a box at random and takes out a coin, also chosen at random. If the coin is a penny, show that the probability that the other coin in the box is also a penny is 2/3. 

N. Chapter 16: 1, 5, 7, 11, 13, 18, 20, 23, 27, 33, 37, 39, 47 (recommended: 3, 17, 31, 38, 41, 45).
Also: 
1. The American Veterinary Association claims that the annual cost of medical care for dogs averages $100, with a standard deviation of $30, and for cats averages $120, with a standard deviation of $35. 
	a. What’s the expected difference in the cost of medical care for dogs and cats?
	b. What’s the standard deviation of that difference?
	c. If the difference in costs can be described by a Normal model, what’s the probability that medical expenses are higher for someone’s dog than for her cat?
2.You have inherited a diamond from your rich great-uncle who passed away recently. It is worth $50,000. You can insure the diamond for its total value by paying an insurance company x dollars per month – that way, if the diamond is ever stolen, the insurance company will have to pay you the full value of the diamond. 
a. If the probability of the diamond being stolen in a given year is estimated to be .01, what is the value of x such that the insurance company’s expected policy from this policy is $1000?
b. Although this is of course highly unrealistic, suppose the insurance company had 99 other clients who took out identical policies on their own diamonds (all worth $50,000), for a total of 100 policies in all. Assume: x is the value you computed in part (a) above; the probability of any given diamond being stolen is .01; and the event that one diamond is stolen is independent from the event that any other diamond is stolen. Let P be a random variable representing the company’s total profit for writing all these policies. Find the expected value and the standard deviation of P.


O. Chapter 17: 1, 9, 10, 11, 12, 19, 20, 21, 22, 25, 31, 35. Also:
1. On a 20-question true-false Statistics quiz, a student who hasn’t studied decides to toss a fair coin to determine his answer to each question. If the coin comes up heads he will answer “true”; if it comes up tails, he will answer “false.” Find the probability that he answers at least 13 questions correctly.
2.  You operate a manufacturing plant that requires high-quality widgets to function. Lately you have noticed that many of the widgets you have bought from Wesley Widgets have been defective. Today a new shipment of widgets has arrived, containing many thousands of widgets. You do not wish to test each and every widget – your plan is to randomly select a small number of widgets in the shipment and test them. Suppose that in fact 10% of all the widgets in the shipment are defective. 
	a. You plan to select 20 widgets and test them. If more than one is defective, you will send the entire shipment back. What is the probability you will send back the shipment?
	b. You plan to select 10 widgets and test them. If any are defective, you will send the entire shipment back. What is the probability you will send back the shipment?
 
