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Answer ALL questions.  Non-programmable calculators are permitted.  No notes allowed.  
Show all workings.  Round to 2 decimal places. 

 
 
Question 1 (10 marks) 
In a recent survey, 12 students at Concordia University were asked approximately how many 
hours per week they spend on the Internet. Their responses were: 13, 2, 5, 8, 22, 10, 3, 0, 15, 
12, 13 and 17.                        

 
a. What is the average number of hours that the students spent on the Internet?    (2 marks) 

 
 
 
 
 
 
 
              

b. What is the standard deviation of the number of hours that the students spent on the 
Internet?                          (4 marks) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

c. According to Chebyshev’s Theorem, between what two values will the Internet usage of 
at least 8/9ths of the students lie?                        (4 marks) 

 
 
 
 
 
 
 



Question 2 (15 marks) 
An instructor develops a multiple-choice exam for an introductory statistics course. A student, 
who didn’t study, randomly guesses on each question. Given that the probability of guessing 
correctly on each question is equal to 0.25, answer the following questions.        
 

a.  Suppose the exam has 10 questions; 
i. What is the probability that the student will correctly guess less than 3 

questions?                 (3 marks) 
 
 
 
 
 
 
 
 

ii. What is the probability that the student will correctly guess more than 3 
questions?                                  (3 marks) 

 
 
 
 
 
 
 
 

iii. What is the average grade that you would expect the student to obtain by 
guessing?                 (2 marks) 

 
 
 
 
 

b. Suppose there are only 5 questions, what is the probability of scoring 100% by guessing?     
                                       (2 marks) 

 
 
 
 
 
 

c. In a class of 18 students, there are 7 males and 11 females. A subcommittee of 5 
students will be formed to represent the class at a case competition. What is the 
probability that the subcommittee contains more females than males?         (5 marks) 
 

 
 
 
 
 
 
 



Question 3 (15 marks) 
a. Suppose you know that the number of accidents on a particular stretch of Highway 20 

averages 2 per month. Assume that the number of accidents follows the Poisson 
distribution.             

 
i. What is the probability that at least 3 accidents will occur during the next 

month?                        (6 marks) 
 
 
 
 
 
 
 
 
 
 
 
 

ii. In the next two months, what is the probability that there will be exactly 2 
accidents?                  (4 marks) 

 
 
 
 
 
 
 
 

b. If the time between accidents follows an exponential distribution, what is the probability 
that 2 months will pass before an accident occurs?               (5 marks) 

 
 
 
 
 
 
 
 
 
 
 
Question 4 (20 marks) 

In a recent survey of 250 teenagers, 63% of the teenagers indicated that they had been to a 
movie within the past month.  75% of those teenagers who had seen a movie also had gone 
out to dinner in the past month, while only 65% of the teenagers who had not seen a movie 
had been out to dinner in the past month.  Define the random variables as follows: 

 𝑋 = 1 if teenager had been to movie; 𝑋 = 0 otherwise 
 𝑌 = 1 if teenager had been out to dinner; 𝑌 = 0 otherwise 
 
 
 
 



a. Find the joint probability distribution of 𝑋	𝑎𝑛𝑑	𝑌 and present it in a table.             (8 marks) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

b. Find the conditional probability function of 𝑋	𝑔𝑖𝑣𝑒𝑛	𝑌 = 1. What does this distribution tell 
you?                                     (5 marks) 

 
 
 
 
 
 
 
 
 

c. Based on your answer to part (b), above, are the events gone to a movie in the past 
month and gone out to dinner in the past month independent? Explain.            (4 marks) 

 
 
 
 
 
 
 
 
 

d. Find and interpret the covariance of 𝑋	𝑎𝑛𝑑	𝑌.                                       (3 marks) 
  
 
 
 
 
 
 
 
 
 
 
 



Question 5 (10 marks) 
The length of time it takes to fill an order at a local sandwich shop is normally distributed with 
a mean of 4.1 minutes and a standard deviation of 1.3 minutes.  
a. What is the probability that a customer will have to wait between 4.0 and 4.2 minutes for 

their order?                                    (3 marks) 
 
 

 
 

 
b. The probability is 85% that the average waiting time for a randomly selected customer is 

greater than how many minutes?                              (3 marks) 
 

 
 

 
 

 
 

c. According to the empirical rule, the average waiting time for 95% of the shop’s customers 
will lie between what interval?                (4 marks) 

 
 
 
 
 
 
 
 
 
 
 

End of Exam. 
Good Luck! 
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