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· Please show all your work!  No partial credit will be given for incorrect answers with no work shown.  Please draw a box around your final answer.

· Calculators are permitted, but no notes, text, laptops, or PDAs.  Cell phones should be muted and left in your pocket or bag.

· Table 3 will be provided to you during the exam.

(1) For each of the following functions f(x), state whether f(x) is a probability distribution over the given range.  If the function is not a probability distribution, state what is wrong.

(2) f(x) = 0.15 + |x – 7|/10, for x = 5, 6, 7, 8.
[1]

Yes


(3) f(x) = -(1/16)(x – 3)2 + 5/16, for x = 1, 2, 3, 4, 5.
[1]

No; the values do not add up to 1.


(4) f(x) = 0.7 – 0.3x, for x = 0, 1, 2, 3

[1]

No, probabilities cannot be negative.


(5) Suppose that P(A) = 50%, P(B) = 40%, and P(A and B) = 20%.

(6) What is P(A | B)?

[1]

50%


(7) Are A and B independent?

[1]

Yes


(8) Are A and B mutually exclusive?

[1]

No


(9) The town council has nine members.  A proposal must have at least two-thirds of the votes to be accepted.  If we know that two members of the town council are opposed to the proposal and that the others randomly vote “in favor” and “against”, what is the probability that the proposal will be accepted?
[3]

6.25%


(10) What is special about the “standard normal distribution” as compared to other normal distributions?

[1]

Mean is 0, and standard deviation is 1.


(11) What percent of the area under the standard normal curve lies between z = -1.2 and z = 0.78?

[2]

66.72%


(12) The salaries of managers in a large company are normally distributed with standard deviation $1,200.  Approximately 10% of the managers earn less than $28,000.  Estimate the average salary of all managers in this company.
[1]

~$29,536.


(13) Assume that the probability a salmon will survive to spawn is 40%.  First consider a sample size of four salmon.

(14) What is the probability that exactly half of the salmon will survive to spawn?
[2]

34.56%


(15) What is the probability that at least half of the salmon (>=2) will survive to spawn?
[2]

52.48%


(16) Now consider a sample size of 100 salmon.

(17) What is the expected (mean) number of salmon that will survive to spawn?
[1]

40


(18) What is the standard deviation of the binomial distribution representing the number of salmon that will survive to spawn?

[1]

~4.90


(19) Does a normal approximation to the binomial distribution make sense in this case?  Why or why not?

[1]

Yes; both np=40 > 5 and n(1-p)=60 > 5.


(20) What is the probability that at least half of the salmon (>=50) will survive to spawn?
[3]

~2.07%.


(21) Now assume that the average lifespan of a salmon is 3 years, with standard deviation of 0.5 years.  The distribution of lifespan is unknown (not necessarily normal).

(22) Describe the mean, standard deviation, and shape of the sample distribution of sample means (SDSM) of salmon lifespan, given a sample size of 100 salmon.  Justify why we can know the shape of the SDSM even if we don't know the original distribution of lifespans.

[4]

Mean = 3yr, stddev = 0.05yr.
Normal because of Central Limit Theorem
and large sample size of 100.


(23) What is the probability that, in a random sample of 100 salmon, the mean lifespan will be greater than 37 months?

[2]

4.75%


(24) A tire manufacturer claims that its tires' mean mileage is 55,000 km, with a standard deviation of 8000 km.  A consumer agency randomly selects 100 of these tires and finds a sample mean of 51,000 km.  Should the consumer agency doubt the manufacturer's claim?

[3]

Yes; the sample mean is z=5 standard deviations away
from the tire manufacturer's claim, so it is very unlikely.


