
Math 1300 c©
Final Exam Department of Math and Stat
Fall 2013 Texas Tech University

Instructions: Solve 13 of the problems 1–15. If you solve more than 13 problems, you must clearly
mark which 13 you want to have 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, phones and PDAs are not.

1. Use the best edge algorithm to find a Hamilton circuit of minimal weight in the graph

2. The students in Hutchinson Middle School are preparing a charity event. A 13-person steering
committee oversees the planning; it has representatives of 5th, 6th, 7th, and 8th graders in
proportion to the number of students in each grade. Given that there are 123 5th-graders,
105 6th-graders, 95 7th-graders, and 106 8th-graders, apportion the 13 seats on the committee
using Hamilton’s method.

3. Use Euler diagrams to decide if each of the following syllogisms is valid.

Some children love cookies All men are animals
Dani does not love cookies All men are rational

∴ Dani is not a child ∴ Some animals are rational

4. If a single card is drawn from a standard 52-card deck, what is the probability that it is either
a five or a red card?

5. The city of Portland, Oregon has a mean of 155 rainy days per year. Assuming a normal
distribution and a standard deviation of 12 days per year, what percent of years would we
expect for Portland to have:

(a) At least 164 rainy days?

(b) At most 182 rainy days?
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6. Increasing the down payment on a mortgage reduces both the size of the monthly payments
and the total interest paid. The Alaya family purchases a house that costs $155, 000. They
finance it with a 20-year mortgage with an annual interest rate of 8%. To answer the following
questions, you can use the table below.

(a) Find the monthly payment assuming that the Alaya’s make a down payment of $39, 000.

(b) Find the monthly payment assuming that the Alaya’s make a down payment of $49, 000.

(c) How much less will the Alaya’s pay in total if they make the bigger down payment?

7. State A has a population of 1.7 million people and 14 representatives, state B has a population
of 3.9 million people and 31 representatives, and state C has a population of 2.3 million people
and 20 representatives.

(a) Calculate the Huntington–Hill number for each state.

(b) According to the Huntington–Hill apportionment method, which of the three states is
the most deserving of an additional representative?

8. In an election between three candidates, A, B, and C, the voters have the following preferences:

First choice A A B B C
Second choice B C C A A
Third choice C B A C B

Number of voters 6 21 18 23 12

(a) Is any candidate preferred by the majority of the voters?

(b) Which candidate wins if the election is decided by Borda count?

(c) Which candidate wins if the election is decided by pairwise comparison?.

9. Construct a truth table for the statement

(∼p ∧ q) → ∼q .



10. A simple game involves a player rolling two dice and observing the result. If the sum is
less than 4, then the player wins $8; if the sum is greater than 9, then the player wins $4;
otherwise, the player loses $2. What is the expected value of this game?

11. Decide if the two described operations give the same result for all numbers x and y.

(a) Add x squared and y squared
vs.

Add x and y, and then square.

(b) Add x squared and y squared, and then add 2 times x times y
vs.

Add x and y and 0, and then square.

12. Alexandra bought a new car for $22,500. She made a $3,000 down payment and financed the
remaining amount by securing a 5 year loan with an annual interest rate of 7.2% compounded
monthly. Find the amount of Alexandra’s monthly payment.

13. Consider the graph

(a) How many edges does the graph have?

(b) Which vertices are odd and which vertices are even?

(c) Is the graph connected?

(d) Does the graph have any bridges? If so, identify one.

(e) Can the graph be traced? If not, explain what part of Euler’s theorem fails.

14. Consider the weighted voting system

[61 : 50, 10, 1, 60] .

(a) Find all the winning coalitions and determine the critical voters in each winning coalition;
you can call the voters A, B, C, and D.

(b) Is it fair to say that the voter with 50 votes is more powerful than the one with 1 vote?



15. The annual salaries of the TTU football coaches are

1,850,000
425,000
240,000
235,000
215,000
210,000
210,000
210,000
190,000
175,000
90,000

(a) Find the mean salary.

(b) Find the median salary.

(c) Make a box plot to illustrate the salary distribution.



 
 

 

 

 



 

 
 

 
 

 



 


