Math 211 Quiz 6a







Your Name: ____________

1. (6 points, 2 points each) Eleanor is flying from Seattle to New York with a connection in Chicago. The probability her first flight leaves on time is 0.25. If the flight is on time, the probability that her luggage will make the connecting flight in Chicago is 0.95, but if the first flight is delayed, the probability that the luggage will make it onto the connecting flight is only 0.65.


a. Are the first flight leaving on time, and the luggage making the connection, independent events? Explain.

No! Since the probability of the luggage making the connection changes depending on whether the flight is on time or not, the two events are not independent.

b. What is the probability that her luggage arrives in New York with her?

Draw a tree diagram! Draw a tree diagram! Draw a tree diagram! There are two cases in which her luggage arrives with her: if the first flight is on time and the luggage makes the connecting flight, and if the first flight is not on time and the luggage makes the connecting flight. These two disjoint events represent two different branches on the tree diagram. The answer to the question is the sum of the probabilities of these disjoint events. The answer is (.25)(.95) + (.75)(.65) = .725.

c. Suppose she arrives in New York and her luggage isn’t there because it didn’t make the connecting flight in Chicago. What is the probability that her first flight was delayed?
This is a conditional probability. We are looking for P(first flight delayed | luggage didn’t make connecting flight). Recall the formula for P(A | B) = P(A and B) / P(B). We use that here. P(first flight delayed AND luggage didn’t make connecting flight) is (.75)(.35) = .2625. P(luggage didn’t make connecting flight) is .275. Thus the required probability is .2625 / .275 which is about .9545.
2. (5 points) A home insurance company estimates that it should make an annual profit of $250 on each homeowner’s policy written, with a standard deviation of $6500. Assume all policies are independent.

a. (2 points) If it writes only two of these policies, what are the mean and standard deviation of the annual profit?

We are dealing with the sum of two random variables here, which I will call X1 and X2. Each has mean 250 and standard deviation 6500. Their sum must have mean 250+250 = 500. So the mean annual profit to the insurance company is $500. 
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 about $9192.39. 

b. (2 points) If it writes 50,000 of these policies, what are the mean and standard deviation of the annual profit? 
This is similar to what we just did. We are dealing with the sum of 50,000 random variables here. The mean of their sum is the sum of their expected values: the mean annual profit must therefore be 250+250+250+250+… = 250*50000 = $12,500,000. To find the standard deviation we have to do something like 
[image: image2.wmf]2

2

50000

2

2

2

1

6500

50000

)

(

...

)

(

)

(

×

=

+

+

X

SD

X

SD

X

SD

 which is about $1,453,444.
c. (1 point) Is this company likely to be profitable? Explain.

Assuming the company has a lot of customers and writes a lot of policies, this company will probably be profitable, since their expected annual profit will be a lot larger than the standard deviation, so even in a really unfortunate year, they should still make millions of dollars.
3. (8 points, 2 points each) A multiple choice test has 50 questions, with four answer choices each. You must get at least 30 correct to pass the test, and the questions are very difficult.

a. Are you likely to be able to pass by guessing on every question? Explain.

No. If you assume that the questions are independent, you can treat the test as a giant set of Bernoulli trials (n = 50) where the probability of success is .25, you can use the Binomial probability model to calculate your chance of getting 30 or more correct: 1 – binomcdf(50, .25, 29) = a tiny tiny number. It’s not zero, but it might as well be zero – you have about the same chance of winning millions of dollars in a lottery.

b. Suppose that after studying for a while you believe you have raised your chances of getting each question right to 70%. Assume each question is independent. How likely are you to pass now?
Let’s calculate 1-binomcdf(50, .70, 29)… it is .9522, suggesting that you have slightly better than a 95% chance of passing the test. That’s really good.

c. Assuming the probability of getting a question right is 70%, what is the expected number of questions you will get right? 

According to the binomial probability model, it is (.70)(50) = 35.

d. Assuming you do have a 70% chance of getting any one of these questions right, and assuming the questions are independent and in a random order, what is the probability that the third question is the first one you get right?
You can use the geometric probability model, or you can just calculate (.30)(.30)(.70) = .063. 
Math 211 Quiz 6b







Your Name: ____________

1. (6 points, 2 points each) Eleanor is flying from Seattle to New York with a connection in Chicago. The probability her first flight leaves on time is 0.20. If the flight is on time, the probability that her luggage will make the connecting flight in Chicago is 0.90, but if the first flight is delayed, the probability that the luggage will make it onto the connecting flight is only 0.70.


a. Are the first flight leaving on time, and the luggage making the connection, independent events? Explain.

No! Since the probability of the luggage making the connection changes depending on whether the flight is on time or not, the two events are not independent.

b. What is the probability that her luggage arrives in New York with her?

Draw a tree diagram! Draw a tree diagram! Draw a tree diagram! There are two cases in which her luggage arrives with her: if the first flight is on time and the luggage makes the connecting flight, and if the first flight is not on time and the luggage makes the connecting flight. These two disjoint events represent two different branches on the tree diagram. The answer to the question is the sum of the probabilities of these disjoint events. The answer is (.20)(.90) + (.80)(.70) = .74.

c. Suppose she arrives in New York and her luggage isn’t there because it didn’t make the connecting flight in Chicago. What is the probability that her first flight was on time?

This is a conditional probability. We are looking for P(first flight on time | luggage didn’t make connecting flight). Recall the formula for P(A | B) = P(A and B) / P(B). We use that here. P(first flight on time AND luggage didn’t make connecting flight) is (.20)(.10) = .02. P(luggage didn’t make connecting flight) is .26. Thus the required probability is .02 / .26 which is about .0769.
2. (5 points) A home insurance company estimates that it should make an annual profit of $200 on each homeowner’s policy written, with a standard deviation of $6000. Assume all policies are independent.


a. (2 points) If it writes only two of these policies, what are the mean and standard deviation of the annual profit?

We are dealing with the sum of two random variables here, which I will call X1 and X2. Each has mean 200 and standard deviation 6-00. Their sum must have mean 200+200 = 400. So the mean annual profit to the insurance company is $400. 
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 about $8485.28. 

b. (2 points) If it writes 50,000 of these policies, what are the mean and standard deviation of the annual profit? 

This is similar to what we just did. We are dealing with the sum of 50,000 random variables here. The mean of their sum is the sum of their expected values: the mean annual profit must therefore be 200+200+200+200+… = 200*50000 = $10,000,000. To find the standard deviation we have to do something like 
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 which is about $1,341,641.
c. (1 point) Is this company likely to be profitable? Explain.

Assuming the company has a lot of customers and writes a lot of policies, this company will probably be profitable, since their expected annual profit will be a lot larger than the standard deviation, so even in a really unfortunate year, they should still make millions of dollars.
3. (8 points, 2 points each) A multiple choice test has 60 questions, with four answer choices each. You must get at least 40 correct to pass the test, and the questions are very difficult.


a. Are you likely to be able to pass by randomly guessing on every question? Explain.

No. If you assume that the questions are independent, you can treat the test as a giant set of Bernoulli trials (n = 60) where the probability of success is .25, you can use the Binomial probability model to calculate your chance of getting 30 or more correct: 1 – binomcdf(60, .25, 39) = a tiny tiny TINY number. It’s not zero, but it might as well be zero – you have about the same chance of winning millions of dollars in a lottery – twice.

b. Suppose that after studying for a while you believe you have raised your chances of getting each question right to 65%. Assume each question is independent of the others. How likely are you to pass now?

Let’s calculate 1-binomcdf(60, .65, 39)… it is .4512, suggesting that you have slightly better than a 45% chance of passing the test. 

c. Assuming the probability of getting a question right is 65%, what is the expected number of questions you will get right? 

According to the binomial probability model, it is (.65)(60) = 39.

d. Assuming you do have a 65% chance of getting any one of these questions right, and assuming the questions are independent and in a random order, what is the probability that the third question is the first one you get right?
You can use the geometric probability model, or you can just calculate (.35)(.35)(.65) = .0796. 
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