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QUEENS COLLEGE 

DEPARTMENT OF MATHEMATICS 

FINAL EXAMINATION 

2.5 HOURS 

      
Mathematics 110 Fall 2025 

 

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

 

 

1) The members of a club are voting on how many hours of community service should be required of its 

members each year.  Their preference rankings are listed below.  Please note that “√" indicates approval. 
 

Number of Votes 

Service 1 8 6 2 9 5 3 

5 Hours 1√ 1√ 2√ 2√ 2√ 3 4 

10 Hours 2 3√ 1√ 3 4 1√ 3√ 

15 Hours 3 2√ 4 1√ 3√ 2√ 2√ 

20 Hours 4 4 3 4 1√ 4 1√ 

  

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

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

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

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

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

 

 

 

 

2) A) [2 pts]  If 3,500 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 eight-candidate race if no ties are 

allowed? 

B) [3 pts]  There are 165 votes to be cast in a plurality election among four candidates- Ryan,  

Stefania, Ursula, and Victor.  After the first 105 votes are counted, the tallies are as follows: 

Ryan  -  32 

Stefania  -  12 

Ursula  -  45 

Victor  -  16 

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

 

 

 

 

3) There are 60 house seats for representatives for the student government.  The seats will be apportioned 

to five housing units on a college campus based on the number of residents, as listed in the table. 

  

Housing Unit Alwyn Blackwell Quad Roosevelt Yellowstone 

No. of Residents 241 320 163 170 246 

 

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

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

C) [4 pts]  Apportion the house seats using Webster’s method. 

D) [1 pt]   How many seats would a housing unit with a natural quota of 6.4832 be initially allocated 

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:  43  25  45  38  52  37  62. 

 

 

 

 



This material is the property of Queens College and may not be reproduced in whole or in part, for sale 

or free distribution, without the written consent of Queens College, Flushing, NY 11367. 

2 

 

5) A random sample of n=22 grades on an English test are listed below: 

 42 94 63 72 80 53 93 65 78 62 71 

 54 67 98 60 75 75 98 98 99 88 49 

 

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

B) [1 pt]   What proportion of the grades are above a 70? 

C) [5 pts]  Construct a frequency table and frequency polygon using 40-49 as the first grade 

interval.   

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

 

 

 

 

6) Ellie owns two scarves, five pairs of jeans, three skirts, nine shirts, and four pairs of shoes. 

A) [4 pts]  If an outfit consists of shoes, a shirt, and either a pair of jeans or a skirt, with a scarf 

being optional, in how many ways can Ellie construct an outfit? 

B) [4 pts]  How many outfits are available if a scarf isn’t optional? 

C) [4 pts]  How many outfits are available if a scarf isn’t optional and she must wear a skirt?   

 

 

 

 

7) On a special die, the faces are marked 1-2-3-A-5-B. 

A) [3 pts]  If the die is rolled once, what’s the probability it lands on a letter? 

B) [4 pts]  If the die is rolled twice, what’s the probability both rolls are an odd number? 

C) [4 pts]  If the die is rolled three times, what’s the probability all rolls are the same? 

 

 

 

 

8) An experiment has outcomes 0, 1, 5, 8, and 9 with the probabilities as shown below. 

p(x) .18 .21 .25 ? .16 

x 0 1 5 8 9 

 

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 less than 8. 

E) [3 pts]  Construct the probability histogram. 

 

 

 

 

9) Scores on a physics exam have an approximately normal distribution with 𝝁 = 𝟔𝟖 and 𝝈 = 𝟏𝟒. 

A) [4 pts]  Find the percentage of scores above 81. 

B) [4 pts]  Find the percentage of scores below 70. 

C) [4 pts]  If 500 students took the exam, about how many students scored between 45 and 65? 

D) [4 pts]  Below what grade can you find the lowest 16% of all grades? 

 

 

 

   

 




