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“And the peace of God, which surpasses all comprehension, will guard your hearts and your minds in Christ Jesus.”
-- Philippians 4:7
· 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, PDAs, or electronic dictionaries.

· Cell phones should be muted and left in your pocket or bag.
Total marks: 50
(1) A magazine claims its readership is as follows:
BC: 40%.  AB: 22%.  Rest of Canada: 14%.  USA: 15%.  Rest of world: 11%.
(a) Is this a valid probability distribution?  Why or why not?
[1]
No, probabilities add to more than 100%

(b) Is the variable in question a random variable?  Why or why not?
[1]
No: not quantitative

(2) In a 2005 CNN Money article, the average cost for a private university in the state of New York was estimated to be $27,436, based on a sample of 32 students from different universities.  Assume the standard deviation of costs is $2200 and that the costs of the universities are normally distributed.

(a) Find a 95% confidence interval on the average cost for a private university in the state of New York. 
[3]
Standard error is 2200/√32 ≈ $388.91
95% confidence => z = 1.96
$27,436 ± (1.96)($388.91)
≈ ($26,673.74, $28,198.26)


(b) Assuming the estimate is correct, if we take another random sample of 32 students, what is the probability that the average cost for those 32 students is more than $28,000? 
[3]
z = ($28,000 - $27,436) / (2200/√32)
z ≈ 1.45
(T3): 7.35%

(c) Assuming the estimate is correct, what is the probability that the cost for a random student is more than $28,000? 
[2]
z = ($28,000 - $27,436) / 2200
z ≈ 0.256 (either 0.25 or 0.26 is okay)
(T3): around 40.13% or 39.74%
(3) In a certain class, 30% of the students are age 18, 40% are age 19, 20% are age 20, and 10% are age 21

(a) What is the average age of the students in the class?
[2]
.30(18) + .40(19) + .20(20) + .10(21)
= 19.1

(b) What is the standard deviation of ages of students in the class?
[3]
Variance = .30(18-19.1)2 + .40(19-19.1)2 + .20(20-19.1)2 + .10(21-19.1)2
= 0.89
Standard deviation = 0.943

(4) The rate of survival to maturity for a population of trumpeter swans is 38%.  A private animal sanctuary has five trumpeter swans.

(a) What is the probability that at least half of the five swans survive to maturity?
[4]
P(3) = 10(0.38)3(0.62)2 ≈ 21.09%
P(4) = 5(0.38)4(0.62)1 ≈ 6.46%
P(5) = 1(0.38)5(0.62)0 ≈ 0.79%

Total: P(3)+P(4)+P(5) ≈ 28.35%




(5) Use the information from the previous problem, but now consider a larger wildlife refuge that has 200 trumpeter swans.

(a) What is the expected (mean) number of swans which will survive to maturity?
[1]
(200)(0.38) = 76
(b) What is the standard deviation of the binomial distribution representing the number of trumpeter swans which will survive to maturity?
[2]
sqrt( (200)(0.38)(0.62) ) ≈ 6.864


(c) Does a normal approximation to the binomial distribution make sense in this case?  Why or why not?
[2]
Yes; both np = 76 > 5 and n(1-p) = 124 > 5.


(d) What is the probability that at least half of the 200 swans survive to maturity?
[3]
z = (100 – 76) / 6.864 ≈ 3.50
area in T3 = 0.4998
probability is 0.02%
(6) A corporate spy has determined that the 5% highest-earning employees at a large conglomerate earn salaries of more than $200,000 each.  In contrast, the 20% lowest-earning employees earn salaries of less than $32,000 each.

(a) Assuming a normal distribution, what is the average salary in this company? 
[4]
5% tail => z = 1.68: so 1.68 = (200,000 – μ)/σ
20% tail => z = -0.84: so -0.84 = (32,000 – μ)/σ
=> σ ≈ $66,667
=> μ = $84,000


(b) Do you think the assumption normality is reasonable here?  Why? 
[2]
No, we expect salaries to be skewed to the left.
If it were normal, a sizeable fraction (10.38%, z=1.26)
of salaries would be negative, which isn’t reasonable.
(c) A study published in 2004 in the American Journal of Epidemiology tracked a group of U.S. grade-one kids over 15 years and found that among those who had tried smoking and misbehaved while in early grades, 66% became daily smokers as young adults.

(d) If we select 3 young adults who misbehaved in early grades, what is the probability that exactly 2/3 of those are daily smokers?
[2]
n=3, p=0.66: P(2) = 3(0.66)2(0.34)1
≈ 44.43%


(e) If we select 9 young adults who misbehaved in early grades, what is the probability that exactly 2/3 of those are daily smokers?
[3]
n=9, p=0.66: P(6) = 84(0.66)6(0.34)3
≈ 27.31%





(7) Based on 53 years of data compiled by the U.S. National Climatic Data Centre, the average speed of winds in Honolulu, Hawaii, up to June 2004, is 11.3 mph.  Assume that wind speeds are normally distributed with a standard deviation of 4.8 mph.
(a) What is the probability that a random wind-speed reading exceeds 14 mph? [2]
z = (14 – 11.3)/4.8 ≈ 0.56
(T3) area = 0.2123
probability is 28.77%
(b) If we take 9 wind-speed readings and average them, what is the probability that the average exceeds 14 mph?
[3]
Standard error = 4.8/sqrt(9) = 1.6
z = (14 – 11.3)/1.6 = 1.6875
(T3) area = between 0.4535 and 0.4545
probability is around 4.55% or 4.65%
(c) Do you think the assumption of normality is reasonable?  Why? 
[2]
No, wind speed would likely be skewed to the right


(d) What effect do you think the assumption of normality had on the answers to parts (a) and (b) ? 
[1]
Actual probabilities are probably lower than what we calculated


(8) How many black-capped chickadees would we need to weigh in order to estimate their average weight to within ±1 gram with 95% confidence, assuming σ=4.2g? 
[4]
1.96 = 1 / (4.2/√n)
n ≈ 67.76
68 chickadees


























































Total marks: 65.  Max required: 60
Your score:


