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Queens College 

Department of Mathematics 

    

Final Examination  

2.5 Hours 

 

Mathematics 110      Fall 2024 

Instructions:  Answer all questions.  Show all work in the exam booklet.  
 

1. The members of a science club are voting on which color to use on their club banner with their 

preference rankings listed below.  Please note that “√" indicates approval. 
 

Number of Votes 

Color 5 7 10 12 4 9 5 11 

Black 1√ 1√ 1√ 2√ 2 2 3 3 

Blue 2√ 2 3 1√ 1√ 3 1√ 2 

Gold 3 3 2√ 3 3 1√ 2√ 1√ 

  

A) Which color wins using plurality voting? 

B) Which color wins using plurality with a runoff? 

C) Which color wins using Borda’s method? 

D) Which color wins using approval voting? 

E) Which color, if any, would be the Condorcet winner? 

 

 

 

2. A)        If 1723 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 five-candidate race if no ties are allowed? 

 

 B)        There are 240 votes to be cast in a plurality election among five candidates- Harold, Julia,  

Kyle, Lois, and Michael.  After the first 210 votes are counted, the tallies are as follows: 

Harold -  57 

Julia  -  26 

Kyle  -  45 

Lois  -  62 

Michael  -  20 

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

 

 

 

3. A certain college would like to distribute 12 new SMART Boards to various departments based on 

the anticipated number of sections available in the upcoming semester. 

  

Department Biology Chemistry Mathematics Physics 

No. of Sections 59 65 74 42 

 

Apportion the 12 SMART Boards based on the number of sections using 

A)  Hamilton’s method. 

B)  Lowndes’ method. 

C)  Jefferson’s method. 

 

 

 

4. A random sample of customer ages for a salon are listed below: 

 9 12 14 21 18 17 14 15 

 23 15 10 16 14 13 14 

 

A) Construct a frequency table and frequency polygon using the age intervals 5-9, 10-14, 15-19, 

and 20-24. 

B) Determine the mode, range, mean, and standard deviation for the sample. 

C) Find the five-number summary, then construct a box-and-whisker plot. 
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5. Assume that a license plate must begin with three capital letters (A-Z), followed by three digits (0-9).  

How many different license plates are possible 

A) if repetition of letters and digits is allowed? 

B) if neither repetition of letters nor repetition of digits is allowed? 

C) if the plate must begin with a “B”, and repetition of letters and digits isn’t allowed? 

D) if repetition of letters and digits is allowed, but the plate must end with a “9”? 

 

 

 

6. An experiment has outcomes 0, 1, 2, 4, and 8 with the probabilities as shown below. 

p(x) .35 ? .1 .2 .1 

x 0 1 2 4 8 

 

A)  Find the missing p(x). 

B)  Determine the mean.  (Round to the nearest whole number.) 

C)  Determine the standard deviation.  (Round to one decimal place.) 

D)  Calculate the probability of having an outcome less than 4. 

E)  Construct the probability histogram. 

 

 

 

7. A bag contains 10 black marbles (labelled with the numbers 1 through 10), 10 purple marbles 

(labelled 1-10), 5 white marbles (labelled 1-5), and 3 orange marbles (labelled 1-3).  Find the 

probability that 

A) a purple marble is selected from the bag. 

B) a purple marble OR a #5 marble is selected from the bag. 

C) a black marble is selected, replaced, and then a white marble is selected from the bag. 

D) a black marble is selected, and then, without replacement, a white marble is selected. 

 

 

 

8. A company gave their employees a survey to determine the average number of hours they work on a 

weekly basis.  Assume the distribution is approximately normal with 𝝁 = 𝟓𝟓 hrs and 𝝈 = 𝟏𝟎 hrs. 

A) Find the percentage of employees who work less than 55 hours. 

B) Find the percentage of employees who work more than 76 hours. 

C) Find the percentage of employees who work between 42 and 49 hours. 

D) If there are 20,000 employees at the company, how many work less than 61 hours? 

E) Above what number of hours do 60.64% of employees work? 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 




