
Math 1300 Final Exam Spring 2017

Instructions

Your answers must be entered in your Examination Blue
Book; answers on the exam will not be graded. For full
credit, you must show complete, correct, legible work. Read
carefully before you start working. No books or notes are
allowed. Calculators are allowed, but phones, PDAs, music
players, Apple watches, and other electronic devices are not.

Solve problem 1, and solve any 13 of the problems 2–16;
they are weighted equally. If you solve more than 13 of
the problems 2–16, then mark clearly which ones you want
graded, otherwise the first 13 answers in your Examination
Blue Book will be graded.
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Part I

Solve problem 1 and make sure to explain your reasoning.

1. Determine whether the following syllogism is valid or invalid; justify your answer with an
Euler diagram.

Some imports are subject to tariffs
All computer parts are imported

Therefore: Some computer parts are subject to tariffs.

Part II

Solve 13 of the problems 2–16 below. If you solve more than 13 problems, then mark clearly which
ones you want graded, otherwise the first 13 answers in your Examination Blue Book will be graded.

2. James purchased a bond for $3, 540, and 2 years later he sold it for $3, 700. To earn the
same money on his investment by putting it in a savings account with interest compounded
monthly, what annual interest rate would that account have to yield?

3. A committee makes policy decisions affecting adult literacy programs throughout the state.
The committee consists of 2 (E)lected official, 3 (L)ibrarians , 2 (T)eachers, and 2 (B)ookstore
owners. Assume that each of these four groups votes in a bloc. To make a policy change, a
vote of at least 6 is required. Determine the critical voters in the winning coalitions.

4. Assume that among the members of a men’s gym, the distribution of body weights is normal
with a mean of 188 pounds and a standard deviation of 7. If 267 men belong to the gym, how
many of them do you expect to weigh more than 200 pounds?

5. Explain briefly the reasoning behind your answers to questions (a) and (b) below.

(a) Which of the following estimates is the more reasonable?

• Between the first day of primary school and college graduation, a typical student
spends about 1,500 hours in class rooms.

• Between the first day of primary school and college graduation, a typical student
spends about 15,000 hours in class rooms.

• Between the first day of primary school and college graduation, a typical student
spends about 150,000 hours in class rooms.

• Between the first day of primary school and college graduation, a typical student
spends about 1,500,000 hours in class rooms.

(b) Which of the following estimates is the more reasonable?

• Since the introduction in 2007, Apple has sold around one million iPhones.

• Since the introduction in 2007, Apple has sold around one billion iPhones.

• Since the introduction in 2007, Apple has sold around one trillion iPhones.



6. Determine whether these statements are logically equivalent:

Drake played Jimmy on Degrassi and Drake started from the bottom

Drake did not play Jimmy on Degrassi or Drake started from the bottom

7. Suppose Lord Stark has a council made up of members from the houses from the North.
Suppose he appoints council seats based on the number of people who serve for that house.
Assume 200 people serve for House (K)arstark, 87 serve for House (M)ormont, and 139 serve
for House (G)lover. Apportion 6 council members among the houses G, K, and M using
Hamilton’s method.

8. An experiment consists of rolling a pair of standard 6-sided dice and recording the face-up
numbers.

(a) How many outcomes are there in the sample space?

(b) Write the event E that “the sum of the dice is 4” as a set of outcomes.

(c) Calculate the probability of E.

9. In a raffle, 5,000 tickets are sold for $1 each, There is one grand prize of $2,000 and four
consolation prizes of $300. What are the expected net winnings of a person who purchases
one raffle ticket?

10. The following is a list of the scores that 15 students earned on a 100-point exam:

70, 81, 80, 100, 99, 23, 59, 74, 72, 80, 84, 95, 67, 100, 66

(a) Compute the five number summary for the data set.

(b) Construct a box and whisker plot that represents the data.

11. Consider the graph:
• • • • •

• • • •

• • • • •

• • • • •

(a) Find the number of odd vertices.

(b) Does the graph have an Euler circuit? Why/why not?

(c) If the answer in (b) is YES, then mark an Euler circuit on the graph. If the answer is NO,
then perform an Eulerization of the graph and mark an Euler circuit on the Eulerized
graph.



12. You save up for retirement by making yearly deposits of $12,000 into an ordinary annuity. If
the annuity has an annual interest rate of 3.5%, how much money will be in the account after
25 years?

13. Consider the following preference table.

Preference 11 7 5
1st A B C
2nd B C B
3rd C A A

(a) How many voters voted in this election? What is a majority?

(b) Who wins the election if we use the plurality method?

(c) If candidate C is removed from the election and the votes are re-counted (still using
plurality), who is the winner of the election?

(d) Explain how this example shows the Independence-of-Irrelevant-Alternatives criterion
can be violated.

14. You are buying a house that costs $275,000. You decide to make a $30,000 down payment,
and then finance the remaining cost by making monthly payments for 20 years at an annual
interest rate of 6%. Use either Table 8.6 or the appropriate formula to calculate your monthly
payment amount.

15. The Triwizard Tournament is being held this year, and this time 7 young witches and wizards
will be allowed to compete. Hogwarts has 62 eligible students, Durmstrang has 23 eligible
students, and Beauxbatons has 55 eligible students.

(a) Compute the missing Huntington–Hill numbers in the table below.

(b) Apportion the 7 slots in the turnament using the Huntington–Hill method.

Huntington–Hill Numbers
Current Number of

Participating Students Hogwarts Dumstrang Beauxbatons
1 1992 ? 1513
2 ? 88 504
3 320 44 ?
4 192 26 151
5 128 17 101



16. Consider the graph

(a) Use the Nearest Neighbor algorithm to find a low weight Hamilton circuit. Start at
vertex A.

(b) Use the Best Edge algorithm to find a low weight Hamilton circuit.

(c) Of the two circuits you found, which one has the lower weight?



 

 

 



 

 

 

 

 



 

 


