Fall ’°04/MAT 117/Final Exam Name: Show all your work.
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1. (11pts) The ages of all Boy Scouts in a small town are summarized in the table below.
a) Find the median age.

b) Find the mean age.

c) Compute the relative frequencies for each age.

What should the relative frequencies add up to?

d) Draw a histogram showing relative frequencies.

Age | Frequency | Relative Freq.
12 21
13 24
14 13
15 8
16 )
17 4




2. (4pts) If Z is a random variable for a standard normal distribution, compute the
probability below. Draw a picture showing which area you are computing.

P(0.75 < Z) =

3. (6pts) Suppose the scores on a test are normally distributed with mean 72 and standard
deviation 10. Find the probability that a random student scored between 65 and 75.

4. (5pts) Suppose three candidates — Godfrey, Smith and Mawson — are running in an
election that is to be decided by plurality followed by a runoff of the two top finishers. The
results of a the plurality election are: Godfrey 465, Smith 435 and Mawson 100. What is the
smallest number of Mawson supporters that need to vote for Godfrey in order for Godfrey
to win the election?



5. (13pts) A pool of critics ranked three modern-day movie directors. Their rankings are
shown in the table.

Percent of votes: ‘ 13 21 17 12 24 13
Ridley Scott (Gladiator, Blade Runner) 1 1 2 3 2 3
Quentin Tarantino (Pulp Fiction, Kil Bill) |2 3 1 1 3 2
Steven Soderbergh (Traffic, Ocean’s Eleven) |3 2 3 2 1 1

a) Which director wins in a plurality election?

) Which director wins in a plurality election, followed by a runoff of the first two finishers?
) Which director wins using the Borda method?
) Perform the check on the sum of Borda points.
e) Can the critics who ranked Tarantino first and Soderbergh second obtain a preferable
outcome if they voted strategically, assuming all the other critics voted as shown in the
table?
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6. (4pts) How long does it take for $1000 to grow to $1500 in a simple interest account
yielding an annual interest rate of 5%7?

7. (4pts) What is the future value, after 3 years, of a one-time deposit of $2400 into an
account bearing 4% interest compounded weekly?

8. (7pts) Count Dracula wishes to build a new tomb for $55,000. Suppose he can get a
15-year loan with interest rate 2%, compounded monthly. (Vampires can get low interest
rates because banks know they’ll be dead for a while — check with a loan officer :)

a) What is his monthly payment?

b) What is the balance on the loan after 8 years?



9. (7pts) A coin is tossed 3 times.

a) How many outcomes does this experiment have?

b) What is the probability of getting exactly one head?
c) What is the probability of getting at most two tails?

10. (5pts) In a class of 35 students, 20 use calculators, 18 use computers, and 8 use both
calculators and computers What is the probability that a randomly chosen student

a) uses a calculator or a computer?

b) uses neither a calculator or a computer?



11. (4pts) A road has two traffic lights that operate independently of each other. The first
traffic light is green 43% of the time, the second is green 75% of the time. If a driver’s route
takes her through both traffic lights, what is the probability that she has to stop at at least
one of the traffic lights?

Bonus. (7pts) A survey has found that weights of a large population of employed men
are normally distributed with mean 192lbs and standard deviation 25. The same survey
found that their salaries were normally distributed with mean $41,000 and standard devia-
tion $7,000. Assuming that weight and salaries are independent of each other, what is the
probability that a randomly chosen man has weight less than 200lbs or a salary greater than
$60,0007 (Hint: use your knowledge of probability AND statistics here.)



