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Mathematics 110 Spring 2024 

 

Instructions: Answer all questions. Show all work. Box final answers. All answers should be 

rounded to the nearest hundredth. Good Luck!! 
 
 

1. The town horticultural society is deciding on which flowers to plant at the town veteran’s 
memorial.  Their preference rankings are listed below:  

Flower Group 
of 12 

Group 
of 6 

Group 
of 15 

Group 
of 2 

Group 
of 6 

Group 
of 9 

Hyacinths 1√ 1√ 3 2 3 2√ 

Tulips 2 3 1√ 1√ 2√ 3 

Daffodils 3 2√ 2√ 3 1√ 1√ 

 
a) Which flower would be selected using the plurality method?  
b) Which flower would be selected using plurality with runoff? 
c) Which flower would be selected using Borda’s method?  
d) Which flower would win the approval vote? 
e) Which flower would be the Condorcet winner, if any?  

 
  
 
2. a)         If 2,345 votes are cast in an election that is to be decided by plurality, what is the smallest  

             number of votes a candidate can win with in a six-candidate race if no ties are allowed? 
 
b)        Suppose we are voting on our favorite snack using a plurality vote. There are 200 votes to 

be cast in an election among four top candidates – Cheetos, Doritos, Nachos, and 
Popcorn.  After the first 180 votes are counted, the tallies are as follows: Cheetos 
received 45 votes, Doritos received 25 votes, Nachos received 58 votes, and Popcorn 
received 52 votes. What is the minimal number of remaining votes Cheetos needs to be 
assured of a win? 

 
 
 
3. A generous tree doctor has donated 250 hours of tree care service to his neighbors based on the 

number of trees in their yard.   

Name #trees         

Adam 19         

Bella 22         

Carlos 12         

Diego 5         

 
Apportion the 250 hours based on the number of trees in each yard using: 
a) Hamilton’s method 
b) Lowndes’ method 
c) Webster’s method 

 
 
 
 
 
 



4. A random sample of the grades on an exam are listed:  
55 76 21 84 99 99 86 63 91   85   
97 81 99 79 67 59 85 85 96   93  

 
a) Construct a frequency table and histogram using the first exam interval of 20-29.                                                                             
b) Find the sample mean and the sample standard deviation. 
c) Find the five-number summary and construct a box-and-whisker plot. 

 
 
 
5. Eight books are sitting on your shelf. 

a) How many distinct ways can you choose 4 books to take with you on vacation to Aruba? 
b) Once you arrive in Aruba and unpack, how many distinct ways are there to place those 

books on the shelf? 
 
 
 

6. An experiment has outcomes 2, 3, 5, 7, and 9 with probabilities as shown 
𝑝(𝑥) .3 .35 .2 ? .1 

𝑥 2 3 5 7 9 
 

a) Find the missing 𝑝(𝑥). 
b) Calculate the mean and standard deviation. 
c) Calculate the probability of having an outcome of at least 7. 
d) Construct the probability histogram.  

                     
                            

 
7. In a standard 52-card deck (2, 3, 4, 5, 6, 7, 8, 9, 10, J, Q, K, A with four suits (clubs, diamonds, 

hearts, and spades) ), find the probability that 
a) One card is picked and it is a 7. 
b) A 7 is picked and then without replacement, a face card (J, Q, K) is picked. 
c) A 7 is picked, replaced and then a face card is picked. 
d) An odd card (3,5,7,9) is picked and then, without replacement, another odd card is 

picked. 
e) An odd card is picked, replaced, and then another odd card is picked. 
 
 
 

8. The student loans of employees at a certain company have an approximately normal distribution 
with 𝜇 = $150,000 and  𝜎 = $40,000. 
a) Find the percentage of employees with loans greater than $150,000. 
b) Find the percentage of employees with loans between $190,000 and $230,000. 
c) Below what amount is 88.30% of the employees’ loans at the company? 
d) If there are 20,000 employees at the company, how many employees have loans above 

$190,000? 
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