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Mathematics 110 Spring 2023 

 

Instructions: Answer all questions. Show all work.  

 

  

1. If 627 votes are cast, what is the smallest number of votes a winning candidate can have in a 7 

candidate race to be decided by plurality? 

 

 

 

2. 150 votes are cast in an election for best mathematician, to be decided by plurality. The tallies so 

far are: 

Euclid   30 

Archimedes  26 

Leonhard Euler 19 

Isaac Newton  15 

Carl Friedrich Gauss 10 

 

a) What is the minimal number of remaining votes Euclid needs to be assured of a win? 

b) What is the minimal number of remaining votes Newton needs to be assured of a win? 

 

 

 

3. The preference rankings of 22 students are: 

  

 6 6 3 1 2 2 1 1 

Basketball 1√ 2√ 1√ 2 2√ 3 3√ 3 

Soccer 2√ 3√ 3√ 1√ 1√ 1√ 2√ 4 

Tennis 4 4√ 4 3 4 4 1√ 1√ 

Volleyball 3 1√ 2√ 4 3√ 2√ 4 2 

 

a) Which sport wins by plurality?  

b) Which sport wins by plurality with runoff between the top two finishers? 

c) Which sport has the top Borda count?  

d) Which sport is the Condorcet winner? 

e) Which sport wins the approval vote?  

  

 

 

4. Alex, Bob, and Carlos invest in an ocean dive seeking pirate treasure. 

 

Investor Dollars Invested 

Alex 7,600 

Bob 5,900 

Carlos 1,400 

 

The dive results in 40 gold coins. Apportion the coins to the investors using: 

a) Hamilton’s method. 

b) Lowndes’ method. 

c) Jefferson’s method. 
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5. The grades on an algebra exam are as follows for a class: 

87 72 72 83 85 81 97 62 90 

 

a) Using the ungrouped data, find the mean, median, mode, range, and standard deviation.  

b) Construct a box-and-whisker plot. 

c) Construct a histogram with first interval 60-69. 

d) What is the modal class? 

  

 

 

6. a)         How many unique 5-digit zip codes can be made from the 10 digits 0 – 9 if no digit can be  

repeated? 

 

b) How many unique 5-digit zip codes can be made from the 10 digits 0 – 9 if the digits can 

be repeated and the first digit cannot be zero? 

 

 

 

7. An experiment has outcomes 0, 1, 2, 3, and 4 with probabilities as shown: 

 

𝑝(𝑥) .42 .05 .2 ? .08 

𝑥 0 1 2 3 4 

 

a) Find the missing probability. 

b) Calculate the mean. 

c) Construct the probability histogram. 

d) What is the probability of an outcome less than 3?  

                                           

       

                           

8. Three cards are selected from a standard 52-card deck. (A standard 52-card deck has 4 suits – 

clubs, diamonds, hearts and spades – each with 13 cards:  2, 3, 4, … 10, J, Q, K, A.) What is the 

probability all three are kings if 

a) there is replacement? 

b) there is no replacement? 

 

 

 

9. The salaries of employees at a company are normally distributed with a mean of $ 50,000 and 

standard deviation of $ 20,000.  

a) What percentage earn less than $ 50,000? 

b) What percentage earn less than $ 40,000? 

c) Below what amount are 88.69% of salaries? 

d) If there are 5,000 employees, how many earn more than $ 100,000? 

 

 

 




