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INSTRUCTIONS 
¨ This is a two-hour exam.  

¨ This paper is graded out of 90 marks.  

¨ The examination comprises nine (9) problems. You should attempt ALL questions. 

¨ All answers should be written in the spaces provided. You may use the back pages for 

rough work. 

¨ You may not tear pages from the examination paper package, it must be returned intact at 

the end of the examination. 

¨ Statistical tables are provided. 

¨ You are allowed to use a non-programmable calculator. 

¨ Notes or formula crib-sheets are NOT allowed. Please use a pen to provide your answers. 

¨ Write your name clearly at the top of the first page. 

¨ Round to 2 decimal places where necessary. 
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1.  (13 marks) Consider the following seven observations for the two random variables X and 
Y. 

  
X Y 

120 7 
100 3 
50 2 
80 9 
140 22 
56 10 
115 9 

 

 

 
a. (2 marks) Calculate the sample mean of X. 

 
 
 
 
 
 
 
 
 
 
 

b. (2 marks) Calculate the sample mean of Y. 
 
 
 
 
 
 
 
 
 
 
 

c. (3 marks) Calculate the sample variance of X. 
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d. (3 marks) Calculate the covariance between X and Y. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

e. (3 marks) Show if X and Y are independent. 
 
 
 
 
 
 
 
 
 
 
2.  (8 marks) The coaching staff for a national soccer team has to select 25 players to 

participate in the upcoming World Cup in 2018. They have a list of 30 talented players from 
which to choose.  

 
a. (4 marks) Calculate how many different combinations of 25 players are possible. 

 
 
 
 
 
 
 
 

b. (4 marks) Of the 30 available players, 20 are white. Calculate the probability that the 
final selected team would have 17 white players. 
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3. (10 marks) A manager has 16 employees who could be assigned to a project-monitoring task. 
Three of the employees are women and thirteen are men. Four of the men are brothers. The 
manager is to make the assignment at random so that each of the 16 employees is equally likely 
to be chosen. Let A be the event "chosen employee is a man" and B be the event "chosen 
employee is one of the brothers." 

 
a. (3 marks) Calculate the probability of A. 

 
 
 
 
 
 
 
 
 

b. (3 marks) Calculate the probability of B. 
 
 
 
 
 
 
 
 
 

c. (2 marks) Calculate the probability of A intersect B. 
 
 
 
 
 
 
 
 
 

d. (2 marks) Calculate the probability of A union B. 
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4. (8 marks) Assume that the number of network errors experienced in a day on a local area 
network (LAN) is distributed as a Poisson random variable. The mean number of network 
errors experienced in a day is 1.8.  

 
a. (4 marks) Calculate the probability that, in any given day, less than two network errors will 

occur. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

b. (4 marks) Assume that the mean time between two network errors in a given day is 2.3 
hours. Calculate the probability that three hours would pass before the next network error 
occurs. 

 
 
  



	 6 

 
5. (9 marks) The number of computers sold per day at a computer store is defined by the 

probability distribution below. 
 

X 0 1 2 3 4 5 6 
P(x) 0.020 0.090 0.200 0.005 0.050 0.300 0.335 

 
 

a. (3 marks) Calculate the probability that the store sells more than three computers in a 
given day. 

 
 
 
 
 
 
 
 
 
 
 

b. (3 marks) Calculate the probability that the store sells between two and four computers 
inclusive in a given day. 

 
 
 
 
 
 
 
 
 
 
 

c. (3 marks) Calculate the expected number of computers to be sold in a given day. 
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6. (15 marks) Consider the following discrete joint probability distribution: 
 

  Y 

 
       
X 

 100 200 300 400 500 

1 0.01 0.20 0.07 0.02 0.03 

2 0.06 0.03 0.06 0.15 0.04 

3 0.15 0.04 0.04 0.01 0.09 

 
 

a. (3 marks) Calculate the marginal probability densities of X and Y. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

b. (3 marks) Calculate the E(X). 
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c. (3 marks) Calculate P (X=2, Y=200). 
 
 
 
 
 
 
 
 
 
 

d. (3 marks) Calculate P (X=3| Y=400). 
 
 
 
 
 
 
 
 
 
 
 
 

e. (3 marks) Calculate E(X|Y=400). 
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7. (8 marks) There are two types of traders: high ability and low ability. The probability that a 
trader is of high ability is 30 percent. Furthermore, the probability that a high-ability trader 
beats the market is 70 percent and the probability that a low-ability trader beats the market 
is 25 percent.  

 
a. (4 marks) If a newly hired trader has beaten the market, calculate the probability that the 

trader is a low-ability trader. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

b. (4 marks) If a newly hired trader has failed to beat the market, calculate the probability 
that the trader is a high-ability trader. 
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8. (9 marks) Stock returns, denoted by X, are normally distributed with a mean of 3 percent and 
a variance of 10 percent. 

 
a. (3 marks) Calculate P (X > 13). Demonstrate your answer graphically. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

b. (3 marks) Calculate P (1 ≤ X ≤ 5). Demonstrate your answer graphically. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

c. (3 marks) Calculate P (-2 ≤ X ≤ 2). Demonstrate your answer graphically. 
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9. (10 marks) A hamburger stand sells hamburgers for $1.45 each. Daily sales have a normal 
distribution with a mean of 530 and a standard deviation of 69. 

 
a. (2 marks) Calculate the mean of daily total revenue from the sales of hamburgers. 

 
 
 
 
 

b. (2 marks) Calculate the standard deviation of daily total revenue. 
 
 
 
 
 
 

c. (2 marks) What is the distribution of daily total revenue? 
 

 
 
 
 
 
 

d. (2 marks) What is the probability that daily revenue would exceed $900? 
 
 
 
 
 
 
 
 
 
 
 

e. (2 marks) What is the maximum daily revenue that would be achieved with 95 percent 
probability? 








