
 
 

Statistics for Management - ADM2303X 

Midterm Exam - Summer 2014 
 

Professor: Davood Astaraky Duration: 2 hours  

  

 
Last Name:  ______________________  First Name: __________________ 
 
Student #:    ______________________   
 

This exam booklet contains 6 problems.  If yours does not, please inform professor now. 

Please answer all questions in the exam booklet. Only answers in this exam booklet will be 

marked.  Show all work.   
 

 

1. One page (8 ½ by 11 inches) review sheet, both sides, is allowed.  Ruler allowed. 

2. Calculator permitted for arithmetic use only. 

3. NO COMMUNICATION DEVICES (computers, phones, etc.) MAY BE WITHIN 

SIGHT. 
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TOTAL 

  

25 

 
    
 

Statement of Academic Integrity 

The Telfer School of Management does not condone academic fraud, an act by a student that may 

result in a false academic evaluation of that student or of another student. Without limiting the 

generality of this definition, academic fraud occurs when a student commits any of the following 

offences: plagiarism or cheating of any kind, use of books, notes, mathematical tables, dictionaries 

or other study aid unless an explicit written note to the contrary appears on the exam, to have in 

his/her possession cameras, radios (radios with head sets), tape recorders, pagers, cell phones, or any 

other communication device which has not been previously authorized in writing.  

 

Statement to be signed by the student: 

I have read the text on academic integrity and I pledge not to have committed or attempted to 

commit academic fraud in this examination. 

 

Signed:______________________________________   

 

Note: an examination copy or booklet without that signed statement will not be graded and will 

receive a midterm exam grade of zero.  
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Question 1. (7 points) 

 

Consider the following standard deck of cards and answer the questions. (each part is 

independent of the other). 
 

 

 
 

a) From a standard deck of cards, one card is drawn. What is the probability that the 

card is spade and a jack? (1 point) 
 

P(Spade and Jack)  = 1/52 
  

b) A standard deck of cards is shuffled and one card is drawn. Find the probability 

that the card is a queen or an ace. (1 point) 

 

P(Q or A) = P(Q)+P(A) = 1/13 + 1/13 = 2/13 
 

 

c) A standard deck of cards is shuffled and one card is drawn. Find the probability 

that the card is a heart or a king. (1 point) 
 

P(H or K) = P(H)+P(K)-P(H and K) = 13/52 + 4/52 -1/52= 16/52 
 

 

 

d) WITHOUT REPLACEMENT: If you draw two cards from the deck without 

replacement, what is the probability that they will both be aces? (1 point) 
 

P(AA) = (4/52)(3/51) = 1/221 
 

e) WITHOUT REPLACEMENT: If you draw two cards from the deck without 

replacement, what is the probability that the second card will be an ace if the first 

card is a king? (1.5 point) 
 

P(A|K) = 4/51 since there are four aces in the deck but only 51 cards left after the king 

has been removed. 
 

 

f) WITH REPLACEMENT: Find the probability of drawing three queens in a row, 

with replacement. (We pick a card, write down what it is, then put it back in the 

deck and draw again.) (1.5 point) 
 

To find the P(QQQ), we find the probability of drawing the first queen which is 4/52. The 

probability of drawing the second queen is also 4/52 and the third is 4/52. We multiply 

these three individual probabilities together to get P(QQQ) = P(Q)P(Q)P(Q) = 

(4/52)(4/52)(4/52) = .00004 which is very small but not impossible. 
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Question 2. (4 points) 
 

Suppose that David can decide to go to work by one of three modes of transportation, car, 

bus, or commuter train. Because of high traffic, if he decides to go by car, there is a 50% 

chance he will be late. If he goes by bus, which has special reserved lanes but is 

sometimes overcrowded, the probability of being late is only 20%. The commuter train is 

almost never late, with a probability of only 1%, but is more expensive than the bus. 
 

a) Suppose that David is late one day, and his boss wishes to estimate the probability 

that he drove to work that day by car. Since he does not know which mode of 

transportation David usually uses, he gives a prior probability of 1/3 to each of the 

three possibilities. What is the boss’ estimate of the probability that David drove 

to work? (2 point) 
 

Hint: use the Bays theorem! 

 
Pr{bus} = Pr{car} = Pr{train} = 1/ 3

Pr{late | car} =  0.5

Pr{late | train} =  0.01

Pr{late | bus} =  0.2

  

 

Using bays theorem:  
 

 

Pr{car | late} =
Pr{late | car}Pr{car}

Pr{late | car}Pr{car}+ Pr{late |bus}Pr{bus}+ Pr{late | train}Pr{train}
= 0.7042   

 

 

 

 

 

 

 

 

 

 

b) Suppose that a coworker of David’s knows that he almost always takes the 

commuter train to work, never takes the bus, but sometimes, 10% of the time, 

takes the car. What is the coworker’s probability that David drove to work that 

day, given that he was late? (2 point) 
 

 

 

 

 

 

Repeat the identical calculations as the above, but instead of the prior probabilities 

being1/3, we use Pr{bus}= 0, Pr{car}= 0.1, and Pr {train}=0.9.  

Plugging in to the same equation with these three changes, we get Pr{car | late}= 0.8475 
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Question 3. (6 points) 

 

A small ferry runs every half hour from one side of a large river to the other.  The number 

of cars X on a randomly chosen ferry trip has the probability distribution shown below. 

You can check that mx = 3.87  and s x =1.29 . 

 

Cars 0 1 2 3 4 5 

Probability 0.02 0.05 0.08 0.16 0.27 0.42 

 

a) The cost of the trip is 5$. Make a graph of the probability distribution for the 

random variable M= Money collected on a randomly selected ferry trip. (1 point) 

 

 

 
b) Find and interpret mM . (1 point) 

 
            mM = 5mx = 5(3.87)=19.35$   

 

            On average the ferry makes 19.35 $ per trip 

 

c) Find and interpret s M . (1 point) 

 
            sM = 5s x = 5(1.29)= 6.45$  

 

            The individual amounts made on the ferry trips will vary about 6.45$ from the  

mean an average.     

  

d) The ferry company’s expenses are $20 per trip. Define the random variable Y to 

be the amount of profit (money collected minus expenses) made by the company 

on a randomly selected trip. That is Y=M-20 

 

I. How does the mean of  Y relate to the mean of M ? (1 point) 

 
my = mM - 20 =19.32 - 20 = -0.65   

  

The ferry loses an average of 1.65$ per trip  

 

II. How does the standard deviation of Y relate to the standard deviation on M? (1 

point) 

 

            s y =sM = 6.45    

 

e)  Suppose the ferry company decides to increase the cost of a trip to $6. We can 

calculate the company’s profit Y on a randomly selected trip from the number of 

cars X. Find the mean and standard deviation of Y. (1 point) 

 

            

my = 6mx - 20 = 6(3.87)- 20 = 3.22

s y = 6s x = 6(1.29) = 7.74
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Question 4. (2 points) 

 

Cars arrive at a toll booth on an exit ramp on Route 408 in Zurich at an average rate of 

3.4 cars every five minutes. Assume that the arrival of cars at this toll booth follows the 

Poisson distribution. 

 

a) What is the probability that two or more cars will arrive at this toll booth during 

the next five minutes? (1 point) 

 

 
 

b) What is the probability that exactly four cars will arrive at this toll booth during 

the next 10 minutes? (1 point) 

 

 
 

 

 

Question 5 (3 point) 

 

A survey was conducted on January 2013 in Ottawa area to determine the proportion of 

residents who are satisfied with the service they received while admitted to the 

emergency department of the Ottawa Hospital. For a random sample of 804 adults, aged 

18 or older, who were admitted to the emergency department over the year 2012, let X be 

the number in the sample who are satisfied with the service they received. Suppose the 

actual percent of Ottawa residents who are satisfied with the service is 45%. Please 

answer the following questions. 

 

a) The variable X is binomial (yes I am telling you this  ) with what parameters? 

(0.5 point) 

 

 

Binomial with p = 804 and P= 0.45 

 

b) How likely is it (or “what is the probability”) that a random sample of 804 adults 

will have at least 386 adults who are satisfied with the service? Please explain 

your answer in a simple language. (2 points) 

 
Hint: you can use normal approximation to the binomial! 

 

 

P(X>=386) = 1- P(X<386) = 1 – P(z<
386 - 804 *0.45

804 *0.45 *0.55
 )=0.4 

 

 

c) On average, about how many people in the sample will be satisfied? (0.5 point) 

 

 
            mx = np = 804(0.45) = 361.8     
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Questions 6. (3 Points) 

 

Over the past few years, concerns have grown over increasing traffic in the Berlin. One 

way the Berlin Department of Transportation measures traffic congestion is by looking at 

travel time. To help people plan their travel, Berlin Department of Transportation 

estimates that average trip from central train station to Berlin wall at 5:40 pm (at peak) 

takes 17 minutes and, 95% the time, the trip will not exceed 30 minutes. They also 

believe this travel time approximates a normal distribution 

 

a) What is the standard deviation of peak travel time for the trip from central train 

station to the Berlin wall? (1 point) 

 

From the question, we know that 95 times in 100, the trip will take 30 minutes or less. So, 

the entire area to the left 30 is 95%. To use the normal table to determine z, subtract .5 

from the probability, and you are left with 45%, corresponding to a z-score of 1.645. 

z =
x - m

s
®s =

30 -17

1.645
= 7.903   

 

So, the standard deviation is about 8 (7.9) minutes. 

 

 

b) Using your answer in part a, what proportion of drive times fall between 20 and 

30 minutes? (1 point) 

 

 

We are looking for P(20<x<30). 

P(20<x<30)=P(x<30)-P(x<20)=.95-.6480=.302 or 30% of drive times fall between 20 

and 30 minutes. 

 

 

 

c) Write a paragraph explaining your results to a non-technical policy audience. (1 

point) 

 

 

 

 

The average trip at peak travel time, 5:40 pm, takes about 17 minutes and most of the 

time (19/20 times) it takes less than 30 minutes. However, 68% of the time, it will be 

between about 9 (9.1) and 25 (24.9) minutes. In 3 out of 10 trips, the trip will take 

between 20 and 30 minutes. 
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