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Instructions:  Answer all questions.  Show all work in the exam booklet. Good luck!!   
 
 
1. (a)       Suppose an election is being held among five candidates: Luffy, Nami, Zoro, Usopp,  

            and Sanji.  After the first 76 votes are counted, the tallies are as follows:  
Luffy 20 
Nami 16 
Zoro 14 
Usopp 12 
Sanji 14 

If 24 votes remain, what is the minimal number of remaining votes Nami can receive 
and be assured of a win?  

    
(b)       If 504 votes are cast in an election, what is the smallest number of votes a winning  
            candidate can have in a five-candidate race to be decided by plurality?  

 
 
 
2. 200 people are voting for which fictional character is the most powerful.  Their preference 

rankings are listed below.  Approval is indicated with √:  
 
             Number of Votes 

Candidate 40 20 20 20 30 40 30 

Featherine A. Aurora  1 √ 1 √ 1 √ 3 3 4 4 

Superman  4 4 2 √ 1 √ 1 √ 3 3 

Thanos 3 2 √ 3 √ 4 2 √ 1 √ 2 √ 

Enrico Pucci 2 √ 3 √ 4 2 √ 4 2 √ 1 √ 

 
(a) Which candidate would be selected using the plurality method?  
(b) Which candidate would be selected using the plurality method with a runoff between 

the top two finishers?  
(c) Which candidate would be selected using Borda’s Method?  
(d) Which candidate would be selected using an approval vote?  

 
 
 
3. In a country with four states, the population of each state is listed below. There are 25 seats 

for representatives to be allocated to the states based on their populations.  
 

State Gridania Limsa Ul’dah Ishgard 

Population 2500 3400 3000 2900 

 
(a) Apportion the representatives using Hamilton’s Method.  
(b) Apportion the representatives using Lowndes’ Method.  
(c) Apportion the representatives using Webster’s Method.  
(d) How many representatives would a state with a natural quota of 9.4935 be initially 

allocated using Hill-Huntington’s method? 
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4. Find the sample mean, and the sample standard deviation of the numbers: 23, 17, 50, 34, 26.  
 
 
 
5. A random sample of n = 24 grades on a history exam is listed below.  

70 55 77 83 80 68 98 72 87 91 66 82 
75 58 69 78 77 77 75 89 86 71 95 81 

 
(a) Identify the five number summary of this data.  
(b) Identify the mode of this data.  
(c) What is the range of this data?  
(d) Construct a histogram with the first class interval 50-59 and identify the modal class. 

 
 
 
6. Suppose a game is being played where a fair, six-sided die marked with numbers 1-2-3-4-5-6 

is rolled. Each number has an equal chance of being an outcome. In this game, you place a 
bet on one number. It costs $3 to place a bet on one number, and you win $9 if the die lands 
on your number:  
(a) Construct the probability distribution of this game.  
(b) Find this game’s expected value in dollars.  

 
 
 
7. A password can be made from capital letters (A - Z) and digits (0 - 9). How many 6-character 

long passwords are possible if:  
(a) repetition of letters and digits is allowed? 
(b) repetition of letters and digits is allowed, but the password must be three letters 

followed by three digits?  
(c) only letters may be used, and no repetition is allowed? 

 
 
 
8. A bag contains 20 marbles. Five marbles are green and numbered 1 - 5, five marbles are blue 

and numbered 1 - 5, and 10 marbles are red and numbered 1 - 10. Find the probability that 
if:  
(a) One marble is randomly drawn from the bag, it is blue, OR marked with #1.  
(b) One marble is randomly drawn from the bag, it is blue, AND marked with #1.  
(c) Three marbles are randomly drawn from the bag with replacement, the first two are 

red, and the third is blue.  
(d) Three marbles are randomly drawn from the bag without replacement, the first two 

are red, and the third is blue.   
 
 
 
9. Scores on a Bird Law exam have an approximately normal distribution with a mean of 70 

points and a standard deviation of 5.  
(a) Find the percent of scores below 78. 
(b) Find the percent of scores above 70.   
(c) If 1000 students took the exam, about how many students scored between 63 and 65? 
(d) Below what grade can you find 90.32% of all grades?  

 
 




