
Math 1300 c©
Final Exam Department of Math and Stat
Fall 2015 Texas Tech University

Instructions: Your answers must be entered in your Blue Examination 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.

Part I

Solve problem 1 and make sure to explain your reasoning.

1. A person is taking a computerized driver’s license test. It is multiple-choice, and for each
question there are four possible answers. For every correct answer, the test taker earns one
point, and for every wrong answer the test taker looses half a point.

(a) If the test taker has no idea how to answer a particular question, is it then in her interest
to choose a random answer among the four possibilities?

(b) If the test taker can eliminate one of the four possible answers to a question, is it then
in her interest to choose a random answer among the remaining three possibilities?

Part II

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

2. For each of the following statements, determine if it is true or false. If the statement is true,
then give two examples to illustrate it. If the statement is false, then give a counterexample.

(a) The equality a
b
− c

d
= a−c

b−d
holds.

(b) If a < b, then 1
a
< 1

b
.

(c) If John’s monthly income was cut by 30% last summer, but this summer he was given a
30% pay raise, then is he now receiving the same income as before the original pay cut.

3. Do most Americans live to become one billion (1,000,000,000) seconds old? Explain your
reasoning.

4. Determine whether the next two statements are logically equivalent and justify your answer.

(p→ q)→ r

p→ (q → r)



5. Determine whether the following argument is valid and justify your answer.

p

∼q → ∼p

∴ p ∧ ∼q

6. For each of the graphs
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do the following:

• If it has a Hamiltonian path, then indicate one by giving a sequence of vertices.

• If it has a Hamiltonian circuit, then indicate one by giving a sequence of vertices.

7. An emergency communications network has been set to transmit messages between several
cities in Texas. The table below indicates how this network has been set up.

(a) Draw a directed graph to model the network.

(b) No matter which city the message originates in, can it spread throughout the entire
network? Explain your reasoning.

City Can transmit to
Austin Lubbock, Houston
Beaumont Houston, San Antonio
Dallas Lubbock, El Paso
El Paso Lubbock, Dallas
Houston Beaumont, San Antonio
Lubbock Dallas, Austin
San Antonio Houston, Beaumont

8. The month of November has 30 days. On the first day of the month, your credit card balance
is $520. On 11/5 you charge $289 for an airfare, on 11/15 you pay off $500 on your account,
on 11/24 you charge $28 for gas, and on 11/28 you charge $73 for a purchase at Amazon.
Your credit card interest rate is 13.89%; use the average daily balance method to compute
the finance charge on your December statement.

9. Megan wants to save up for retirement, so she sets up an ordinary annuity. If she can afford to
make monthly payments of $450 and the annuity has an annual interest rate of 3% compounded
monthly, how much money will be in her account after 25 years?



10. A city is divided into five districts with the following populations:

District A: 185,000
District B: 62,000
District C: 234,000
District D: 97,000
District E: 74,000

Use Hamilton’s apportionment method to assign 50 city council seats between the five districts.

11. Four candidates—W , X, Y , and Z—are running for office. Given this preference table

Number of ballots
Preference 15 30 18 17 10 3

First choice W Y W X X Z
Second choice X X Z Y Z W
Third choice Z Z Y Z W X

Fourth choice Y W X W Y Y

determine who wins using the Borda Count Method. Does the same candidate win when
using the Plurality Method?

12. At TTU, a board represents residents of Knapp Hall, Horn Hall, and Bledsoe Hall. The board
has 7 members. Using the following table of Huntington–Hill numbers, list the order in which
the board will be appointed.

Current Number of Representatives (K)napp (H)orn (B)ledsoe
1 272.5 112.5 350.0
2 108.5 75.5 199.2
3 52.2 45.0 90.0
4 25 10 46.5

13. In the voting system
[10 : 8, 4, 2, 1]

the weights represent, in order, voters A, B, C, and D.

(a) Find all the winning coalitions; determine the critical voters in each winning coalition.

(b) Compute the Banzhaf power index for each voter.

14. This semester there are 29,237 undergraduate students enrolled at TTU and 7,017 of them
take Math classes. There are 530 students enrolled in Math 1300 Contemporary Mathematics
and 1,233 students enrolled in Math 1320 College Algebra; among these there are 65 who are
enrolled in both classes. Find

(a) The probability that a randomly chosen undergraduate student is taking a Math class.

(b) The probability that a student who takes a Math class takes Math 1320.

(c) The probability that a student who takes a Math 1320 is also taking Math 1300.



15. The normal monthly precipitation (in inches) for August is listed for 20 different U.S. cities.

3.9 4.2 3.6 1.0 3.7
0.4 7.0 1.5 4.2 1.6
3.7 2.4 2.7 4.1 3.4
2.0 3.4 3.6 2.2 3.5

(a) Find the mean and median of the precipitation

(b) Construct a box-and-whisker plot for the given data

16. Assume that a normal distribution has a mean of 24 and a standard deviation of 7. What
percentage of the data values in the distribution do we expect to fall between 17 and 24?



 

 

 

 

 



 

 

 

 

 



 


