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“I can do everything through Him who gives me strength.”
-- Philippians 4:13
· 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.
· Total marks: 50
(1) Consider z-scores on a normal distribution.

(a) What is the z-score corresponding to an x value of 1.8 on a standard normal distribution?
[1]
z = 1.8
(b) What is the z-score corresponding to an x value of 1.8 on a normal distribution with a mean of –3 and a standard deviation of 3.2?
[1]
z = 1.5


(c) What percent of the area under the curve of the normal distribution in part (b) is to the right of x=1.8?
[1]
~6.68%


(2) Two normal distributions have the same mean but different standard deviations.  Circle true or false for each of the following statements about the bell-shaped curve for the normal distribution with the smaller standard deviation:
[4]
(a) It has a higher peak than the curve for the other distribution.
T / F
(b) It has a lower peak than the curve for the other distribution.
T / F
(c) It has a total area less than the total area for the other distribution.
T / F
(d) It has a total area greater than the total area for the other distribution.
T / F
T, F, F, F
(3) A traffic analysis at a busy traffic light in Surrey shows that 70% of the cars approach the light from King George Hwy.  Of those approaching from King George, 20% turn at the light.  What is the probability that a randomly selected car at the traffic light is going straight through on King George?
[2]
56%

(4) 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.
(a) f(x) = 0.10 + |x – 4|/10, for x = 3, 4, 5, 6.
[2]
No, the probabilities do not add up to 1.




(b) f(x) = 0.3 – 0.05x, for x = 0, 1, 2, 3, 4
[2]
Yes



(5) The concentration of sarcoplasmic calcium in a population of muscle cells is normally distributed with mean 2.88 micromolar.  Approximately 15% of the cells have an unusually high concentration of at least 6 micromolar.  Estimate the standard deviation of calcium concentration in this population of cells.
[3]
3 micromolar




(6) On average, one out of ten evening dresses from a manufacturer has a broken strap.  A closet holds eight evening dresses.  The two favourite dresses in the closet are okay (don’t have broken straps).

(a) What is the probability that none of the dresses have broken straps?
[3]
~53.1%



(b) What is the probability that at least two dresses in the closet do have broken straps?
[4]
~11.4%





(7) A study of male soccer players at the 1993 Olympic Festival found that 54% had had concussions.  First consider a sample size of five soccer players.

(Barnes BC, Cooper L, Kirkendall DT, et al: Concussion history in elite male and female soccer players. Am J Sports Med 1998;26(3):433-438)
(a) What is the probability that exactly three of those five players have had concussions?
[3]
~33.3%







(b) What is the probability that at least half of the players have had concussions?
[4]
~57.5%








(8) Use the information from the previous problem, but now consider a larger sample size of 50 soccer players.

(a) What is the expected (mean) number of players who have had a concussion?
[1]
27


(b) What is the standard deviation of the binomial distribution representing the number of players who have had a concussion?
[2]
~3.52 


(c) Does a normal approximation to the binomial distribution make sense in this case?  Why or why not?
[3]
Yes; both np=27 > 5 and n(1-p)=23 > 5.


(d) What is the probability that at least half of the 50 players have had a concussion?

[4]
~71.57%








(9) The diameters of Red Delicious apples in a certain orchard are normally distributed with a mean of 6.65cm and a standard deviation of 1.4cm.
(a) What percentage of the apples in this orchard are larger than 6.3cm in diameter?


[2]
~59.87%



(b) A random sample of 25 apples is gathered and their mean diameter is 6.3cm.  If another sample of size 25 is taken, what is the probability that its sample mean will be greater than 6.3cm?
[4]
~89.44%
(10) You need to purchase light bulbs for your company.  You’d like the bulbs to last at least 700hrs on average.  A manufacturer of light bulbs claims that its light bulbs have a mean lifetime of 715hrs and a standard deviation of 240hrs, so you purchase a case of 144 bulbs.  What is the probability that the bulbs will meet your requirement of a mean lifetime of at least 700hrs?
[4]
~77.34%
