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Instructions: For full credit, you must show complete, correct, legible work. All work and answers
must be recorded in your bluebook. Read carefully before you start working. No books or notes
are allowed. Calculators are allowed, phones and similar devices are not.
Part 1: Answer the first question. To earn credit on this question, you must show your work and
write a sentence explaining how you got your solution.
1. A mother is 20 years older than her son. Six years from now, the mother will be three times
as old as her son. Based on this information, what is the current age of the son?

Part 2: Solve twelve of the problems numbered 2-15. State in your bluebook which two
questions that you do not want graded. If you solve more than twelve of these problems and
do not mark which two problems you do not want graded, the first twelve problems listed in
your bluebook will be graded.
2. Construct a truth table for the following statement:
[∼ (p → q)] ∨ (p ∧ ∼ q)
3. For the graph below, use the nearest neighbor algorithm to find a Hamilton circuit that begins
at vertex A. Describe the circuit by listing its vertices and state the weight of the circuit.

4. A bank gives you two options to choose from for your investments:
• Option A: 4% annual interest rate compounded yearly.
• Option B: 3.95% annual interest rate compounded quarterly.
Decide which option is the better investment at the end of two years. Justify your answer.
5. A country with two states, A and B, has 75 seats in the legislature. The population of state
A (in thousands) is 3,184 while the population of state B (in thousands) is 8,475.
(a) Use Hamilton’s method to assign the seats between the two states.
(b) Now suppose a third state, state C, with a population of 330 (in thousands), is added to
the country. To account for this, the total number of seats is increased by 2. Reapportion
the 77 seats between the three states using Hamilton’s method.
(c) Does the new states paradox occur?

6. Consider the following voting preference table:
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(a) Who wins the election according to the plurality with elimination method?
(b) Who wins the election according to the Borda count method?
7. A bag contains 24 red marbles, 13 blue marbles, 18 green marbles, and 5 yellow marbles.
(a) If you randomly draw one marble from the bag, what is the probability that it is blue or
green?
(b) If you randomly draw two marbles from the bag without replacement, what is the probability that the second marble drawn is red, assuming that the first marble you drew was
also red?
8. Consider a bag of chocolate chips. Assume that the number of chocolate chips in each bag
is normally distributed with a mean of 350 chocolate chips and a standatd deviation of 8
chocolate chips. What percent of bags would we expect to have less than 360 chocolate chips?
9. Use Euler diagrams to determine whether the following syllogism is valid or invalid.
Some rock bands play good music.
All bands from Lubbock play good music.
Therefore, some bands from Lubbock are rock bands.
10. Consider the following street map. Suppose that you want to travel along every street in an
efficient way so that there are a minimal number of streets that you travel over more than
once.

(a) Construct a graph that models the street map. Label the vertices A-F, starting in the
top left corner, and proceeding alphabetically in a clockwise manner.
(b) Eulerize the graph, then find an Euler circuit starting at vertex A. What edge or edges
must be added to Eulerize the graph? Describe the Euler circuit by listing its vertices.

11. Use the unpaid balance method to find the finance charge on the credit card account for the
month of May (31 days). The previous month’s balance was $950, the annual interest rate is
21%, and the following transactions occured:
Date
May 3
May 12
May 21
May 29

Transaction
Made a payment of $370 towards account balance.
Charged $106 to card for a rental car.
Charged $95 to card to buy museum tickets.
Returned a camera that cost $69.

12. Subdivision A, with 1,600 residents, has 11 representatives in City Hall; Subdivision B, with
2,650 residents, has 17 representatives in City Hall; and Subdivision C, with 950 residents,
has 7 representatives in City Hall. Use the Huntington-Hill apportionment principle to decide
which subdivision is most deserving of getting one additional representative.
13. Consider the weighted voting system
[ 17 : 8, 4, 9, 3 ]
where the weights represent voters A, B, C, and D respectively.
(a) State the quota, state the number of voters, and determine the total number of coalitions
possible within this weighted voting system.
(b) List all possible coalitions, identify which of the coalitions are winning, and determine
which voters are critical in each winning coalition.
(c) Compute the Banzhaf power index for each voter.
14. One thousand raffle tickets are sold for $1 each. There is one grand prize of $400, two second
prizes of $50, and five third prizes of $10.
(a) What is the expected value of buying one raffle ticket?
(b) Is the game fair? If not, determine the raffle ticket price that would make the game fair.
15. Consider the following distribution:
21, 24, 28, 28, 29, 35, 36, 40, 56, 70, 95
(a) Find the mean.
(b) Find the five-number summary.
(c) Construct the corresponding box-and-whisker plot.

