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

 

1)  A large group is deciding on a location for their conference with their preference rankings 

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

Number of Votes 

City 7 6 6 5 9 2 1 

New York 1√ 1√ 2 2√ 3√ 3 4 

Seattle 2√ 4 1√ 3√ 2√ 4 1√ 

London 3 2 3 1√ 1√ 2√ 2 

Toronto 4 3 4 4 4 1√ 3 

  

A)  Which city wins using plurality voting? 

B)  Which city wins using plurality with a runoff between the top two finishers? 

C)  Which city wins using Borda’s method? 

D)  Which city wins using approval voting? 

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

 

 

2) A)  If 4,225 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 seven-candidate race if no ties are

 allowed? 

B)  There are 300 votes to be cast in a plurality election among four candidates- Naomi, 

Orlando, Penelope, and Quentin.  After the first 250 votes are counted, the tallies are as 

follows: 

Naomi  -  78 

Orlando  -  59 

Penelope  -  48 

Quentin  -  65 

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

 

3)  A certain college would like to apportion 50 custodians to various buildings on campus based 

on the number of rooms in each building, as listed below. 

  

Building Cornwall Lunder Placidus Venetia York 

No. of Rooms 207 307 210 409 67 

 

A) What is the natural divisor?  What are the natural quotas? 

B) Apportion the custodians using Hamilton’s method. 

C) Apportion the custodians using Lowndes’ method. 

D) Apportion the custodians using Jefferson’s method. 

E) How many custodians would a building with a natural quota of 5.4852 be initially 

allocated using Hill-Huntington’s method? 

 

 

4)  Determine the mean (rounded to the nearest whole number) and the standard deviation given 

the following sample:  42  34  30  19  17  31  27  40. 
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5)  A random sample of n=17 grades on a quiz are listed below: 

 5 36 21 38 28 36 14 36 7 

 28 31 28 32 36 2 38 39 

 

A) Construct a frequency table and frequency polygon using the grade intervals 0-9, 10-

19, 20-29, and 30-39. 

B)  Find the five-number summary, then construct a box-and-whisker plot. 

C) Determine the mode and range for this data. 

 

 

6)  Out of ten applicants for a scholarship, four applicants are to be selected as winners. 

 A)  How many groups of four winners are possible? 

B)  How many groups of ordered winners are possible, where the winners are 

distinguished as first place, second place, third place, and fourth place? 

 

 

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

diamonds, and hearts)), find the probability that 

 A)  one card is selected which is a 9 or a heart. 

 B)  a 9 is selected, replaced, and then a heart is selected. 

 C)  three cards are selected with replacement between selections, and all cards are

 diamonds. 

 D)  three cards are selected without replacement between selections, and all cards are

 diamonds. 

 

 

8)  An experiment has outcomes 0, 1, 3, 5, 7, and 9 with the probabilities as shown below. 

 

p(x) .3 .2 ? .14 .16 .1 

x 0 1 3 5 7 9 

 

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 greater than 3. 

E)  Construct the probability histogram. 

 

 

9)  At one company, employees were asked to take an auditory test so their reaction times could 

be measured.  The reaction times were approximately normal with 𝝁 = 𝟖𝟎 milliseconds (ms) and 

𝝈 = 𝟏𝟎 ms. 

 A)  Find the percentage of employees with reaction times greater than 80 ms. 

 B)  Find the percentage of employees with reaction times between 75 ms and 86 ms. 

 C)  Find the percentage of employees with reaction times between 86 ms and 91 ms. 

 D)  If there are 15,000 employees at the company, how many have a reaction time below 63 ms? 

 E)  Above what reaction time is the slowest 2% of reaction times? 

 

 

 
 






