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QUEENS COLLEGE 
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Mathematics 110         Spring 2026 

 

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

 

1) The preference rankings of 47 students are listed below.  Please note that “√" indicates 

approval. 

Number of Votes 

Sport 5 9 8 11 4 7 3 

Hockey 1√ 1√ 2√ 2 3 3 4 

Baseball 2√ 4 1√ 3 1√ 1√ 1√ 

Soccer 3√ 2√ 3√ 1√ 2√ 4 2√ 

Basketball 4 3 4 4 4 2√ 3 

  

A) [3 pts]  Which sport wins using plurality voting? 

B) [2 pts]  Which sport wins plurality with a runoff between the top two finishers? 

C) [3 pts]  Which sport wins using Borda’s method? 

D) [3 pts]  Which sport wins using approval voting? 

E) [3 pts]  Which sport, if any, would be the Condorcet winner? 

 

 

 

2) A) [2 pts]  If 2,200 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 an six-candidate race if no ties are 

allowed? 

B) [3 pts]  There are 190 votes to be cast in a plurality election among four candidates- 

Wayne, Xander, Yasmin, and Angela.  After the first 150 votes are counted, the tallies are as 

follows: 

Wayne  -  48 

Xander  -  34 

Yasmin  -  55 

Angela  -  13 

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

 

 

 

3) There are 20 camp counselors at a camp held for kids in grades 2 through 5.  The camp 

would like to apportion the counselors to the different grades based on the number of kids, 

as listed in the table. 

  

Grade 2 3 4 5 

No. of Kids 78 63 92 101 

 

A) [4 pts]  Apportion the counselors using Hamilton’s method. 

B) [4 pts]  Apportion the counselors using Lowndes’ method. 

C) [4 pts]  Apportion the counselors using Jefferson’s method. 

D) [1 pt]   How many counselors would be initially allocated to a grade with a natural quota 

of 7.4752 using Hill-Huntington’s method? 

 

 

 

4) [6 pts]  Determine the mean (rounded to the nearest whole number) and the standard 

deviation given the following sample:  36  20 38  33  45  32  55. 

 

 

 



5) A random sample of n=20 customer ages for a pizzeria, is listed below. 

 12 17 35 10 57 28 74 35 60 45 

 42 62 44 25 48 72 32 73 51 35 

 

A) [2 pts]  Determine the median, mode, and range for this data. 

B) [1 pt]   What proportion of the ages are below 30? 

C) [5 pts]  Construct a frequency table and frequency polygon using 10-19 as the first age 

interval.   

D) [4 pts]  Determine the five-number summary, then construct and label a box-and-whisker 

plot. 

 

 

 

6) Assume that a password must begin with four capital letters (A-Z), followed by three digits 

(0-9).  How many different passwords are possible if: 

A) [4 pts]  repetition of letters and digits is allowed? 

B) [4 pts]  repetition of letters and digits isn’t allowed? 

C) [4 pts]  the password must begin with an “N”, and repetition of letters and digits isn’t 

allowed?   

 

 

 

7) A bag contains 8 blue marbles (labelled with the numbers 1 through 8), 7 green marbles 

(labelled 1-7), and 10 black marbles (labelled 1-10).  Find the probability that if: 

A) [3 pts]  one marble is randomly selected, it is blue, OR marked with a #4. 

B) [4 pts]  three marbles are randomly selected with replacement between selections, the 

first two are green, and the third is black. 

C) [4 pts]  three marbles are randomly selected without replacement between selections, the 

first two are green, and the third is black. 

 

 

 

8) An experiment has outcomes 1, 2, 3, 4, and 5 with the probabilities as shown below. 

p(x) ? .12 .3 .17 .2 

x 1 2 3 4 5 

 

A) [1 pt]  Find the missing p(x). 

B) [2 pts]  Determine the mean.  (Round to the nearest whole number). 

C) [4 pts]  Determine the standard deviation.  (Round to one decimal place.) 

D) [1 pt]   Calculate the probability of having an outcome greater than 2. 

E) [3 pts]  Construct the probability histogram. 

 

 

 

9) The salaries of employees at a company have an approximately normal distribution with 

𝝁 = $𝟗𝟓, 𝟎𝟎𝟎 and 𝝈 = $𝟒𝟎, 𝟎𝟎𝟎. 

 A)  [4 pts]  Find the percentage of employees with salaries less than $100,000. 

 B)  [4 pts]  Find the percentage of employees with a salary between $50,000 and $85,000. 

 C)  [4 pts]  If there are 2,000 employees at the company, how many have a salary above  

  $150,000? 

 D)  [4 pts]  Below what amount are 79.10% of salaries at the company? 
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