Some Probability examples, so that I don’t have to hurt my arm writing them all out in class today:

1. Suppose that 40% of all cars in Shoreline are made in the US, 30% are made in Japan, 10% are made in Germany and 20% are made in other countries. Assume that ‘all cars are independent’ – in other words, if we know that one car is from the US (or any other country), that doesn’t change the probability that the next car is from Germany (or any other country). If we select cars at random from all the cars in Shoreline, find the probability that:
	a. A car is not made in the US. 6/10 = 60%
	b. A car is made either in Germany, or Japan. 40%
	c. You pick one car, then another, and they’re both made in Japan. (.30)(.30) = 9%
	d. None of three cars picked in a row were made in Germany. (.9)(.9)(.9) = 72.9%
	e. At least one of three cars selected randomly is made in the US. 1 – (.6)(.6)(.6) = 78.4%
	f. You pick four cars at random, in a row, and the only Japanese car is the fourth one. (.7)(.7)(.7)(.3) = .1029

2. Abby, David, Mei-Ling, Sam, and Clytemnestra work for a public-relations firm. Their boss must choose 2 of the 5 to send to Paris for a conference. (The choice will be random., and each person is equally likely to be picked.)
	a. Write out each possible outcome for the selection process. How many possible outcomes are there? Ten
	b. What is the probability of each outcome? 1/10
	c. What is the probability that Mei-Ling is chosen to go to Paris? 4/10 = 40%
	d. What is the probability that neither Sam, nor David, is chosen to go? 3/10 = 30%
	e. What is the probability that either Sam, or David, is chosen to go? 1 – 3/10 = 70%

3. On the first day of Statistics 131 at the UW, the professor announces that 55% of the students have never taken a calculus class, 32% have taken one quarter of calculus, and the rest have taken 2 or more quarters of calculus. You get assigned randomly to a group with two other students to work on a project. Assume that all students are ‘independent’ – in other words, the event that one student has or hasn’t had calculus doesn’t affect the probability that another has or hasn’t had calculus. What’s the probability that:
	a. Your first group member has had some calculus? 45%
	b. Your first group member has had no more than one quarter of calculus? 87%
	c. Neither of your two fellow group members has studied calculus? (.55)(.55) = .3025
	d. At least one of your two fellow group members has had more than 1 quarter of calculus? 1 – P(none have) = 1 – (.87)(.87) = .2431
	e. One of your fellow group members has had some calculus, but the other hasn’t had any? = (.55)(.45) + (.45)(.55) = .495. (Why? This is the sum of the probabilities of the two disjoint events “Person 1 has, but person 2 hasn’t” and “Person 1 hasn’t, but person 2 has.”)


4. The following problems involve rolling fair dice.
a. You roll two dice. Which has greater probability: getting a sum of 7, or getting a sum that is less than 5? Both have probability 1/6.
b. What is the probability that you roll a die four times in a row and each roll is a 6? (1/6)(1/6)(1/6)(1/6) = (1/6)^4 = 1/1296 is about .00077
c. What is the probability that you roll a die four times in a row and never get a 6? (5/6)^4 is about .4823
d. What is the probability that you roll a die four times in a row and get at least one 6? = 1 – P(no sixes) = 1 - .4823 = .5177
e. What is the probability that you roll a die five times in a row and get the same number each time? = P(getting all 1’s) + P(getting all 2’s) + … + P(getting all 6’s) = (1/6)^5 + (1/6)^5 + (1/6)^5 + … +(1/6)^5 = 6(1/6)^5 = (1/6)^4 = .00077

5.  The table below shows the distribution of marital status and job grade among the 8235 employees of a company. (Assume that for the purposes of this table, a divorced or widowed man was not counted as single, and that a currently-married man who was divorced or widowed in the past is not counted in those categories.)
	Job Grade
	Marital Status
	

	
	Single
	Married
	Divorced
	Widowed
	totals:

	1
	58
	874
	15
	8
	955

	2
	222
	3927
	70
	20
	4239

	3
	50
	2396
	34
	10
	2490

	4
	7
	533
	7
	4
	551

	totals:
	337
	7730
	126
	42
	8235


  
Suppose we pick a male worker from this company at random.
a. What is the probability he is single? 337/8235 = .0409
b. What is the probability he has a grade 2 job? 4239/8235 = .5148
c. What is the probability he is married and has a grade 4 job? 533/8235 = .0647
d. What is the probability that he is married or has a grade 4 job? (danger: these are not disjoint events!) 7748/8235 = .9409
e. If we know that he has a grade 2 job, what is the probability that he is single? 222/4239 = .0524
f. What is the probability that he is married, if we already know that he has a grade 3 job? 2396/2490 = .9622 

6. A survey of students at Trinity College in Houston, TX, finds that 40% like country music; 30% like gospel music; and 10% like both. (The people who like both are also counted in the 40% who like country and the 30% who like gospel.)
a. What is the probability that a randomly chosen student likes country and gospel? .10
b. What is the probability that a student likes gospel, given that we know they like country? 1/4
c. What is the (conditional) probability that a student who does not like country does like gospel? 1/3
