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Midterm Exam 

 
1. This exam is intended to provide a fair measure of your understanding of the course material to date 

(Lectures 1–6).  
2. Do not open this exam until the exam begins. Read all the instructions first.  
3. Do not discuss any aspect of this exam with anyone during the exam period. 
4. This exam has 10 pages, including this cover page. 
5. When the exam begins, write your name and student ID on this cover page and the rest pages 
6. The exam is close-book, close-notes. However, you are allowed one piece of A4-sized note to be written 

on both sides. 
7. Calculators, no laptop computers, are permitted.  
8. Write your answers in the space provided.  
9. Partial credit will be given. You will be graded not only on the correctness of your answer, but also on 

the clarity with which you express it. So, be neat!  
10. You are expected to provide all your answers in English. Please make your points clear. 
11. The exam consists of 9 problems. Each problem is worth 10 points. You are to do all problems. 
12. Good luck!  
 
 
 

Problem 1 2 3 4 5 
Points 10 10 10 10 10 

  
Problem 6 7 8 9 Total 
Points 10 10 10 10 90 
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1. A producer of a certain type of electronic component ships to suppliers in lots of twenty. Suppose that 
60% of all such lots contain no defective components, 30% contain one defective component, and 10% 
contain two defective components. A lot is selected and two components from the lot are randomly 
selected and tested and neither is defective. 

a) What is the probability that zero defective components exist in the lot? 
b) What is the probability that one defective exists in the lot? 
c) What is the probability that two defectives exist in the lot? 
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2. A convenience store has two separate locations in the store where customers can be checked out as they 
leave. These locations both have two cash registers and have two employees that check out customers. 
Let X be the number of cash registers being used at a particular time for location 1 and Y the number 
being used at the same time period for location 2. The joint probability function is given by 

 
 

 y 
x 0 1 2 
0 0.12 0.04 0.04 
1 0.08 0.19 0.05 
2 0.06 0.12 0.30 

 
a) Give the marginal density of both X and Y as well as the probability distribution of X given Y = 2. 
b) Give E(X) and Var(X) 
c) Give E(X|Y = 2) and Var(X|Y = 2) 
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3. Consider the random variables X and Y that represent the number of vehicles that arrive at 2 separate 
street corners during a certain 2-minute period. These street corners are fairly close together so it is 
important that traffic engineers deal with them jointly if necessary. The joint distribution of X and Y is 
known to be 

,
4

1
16
9),( )( yxyxf +⋅=  

for x = 0, 1, 2, …, and y = 0, 1, 2, … 
a) Are the two random variables X and Y independent? Explain why or why not. 
b) What is the probability that during the time period in question, less than 4 vehicles arrive at the 

two street corners? 
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4. Homeland Security and missile defense technology make it paramount that we be able to detect 
incoming projectiles or missiles. To make the defense successful, multiple radar screens are required. 
Suppose it is determined that three independent screens are to be operated and the probability that any 
one screen will detect an incoming missile is 0.8. Obviously, if no screens detect an incoming projectile, 
the system is unworthy and must be improved. 

a) What is the probability that an incoming missile will not be detected by any of the three screens? 
b) What is the probability that the missile will be detected by only one screen? 
c) What is the probability that it will be detected by at least two out of three screens? 
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5. Hospital administrators in large cities anguish about problems with traffic in emergency rooms in 
hospitals. For a particular hospital in a large city, the staff on hand cannot accommodate the patient 
traffic if there are more than 4 emergency cases in a given hour. It is assumed that patient arrival follows 
a Poisson process and historical data suggest that, on the average, 2 emergencies arrive per hour. 

a) What is the probability that in a given hour, the staff can no longer accommodate the traffic? 
b) What is the probability that more than 6 emergencies arrive during a 3-hour shift of personnel? 
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6. The lifetime, in weeks, of a certain type of transistor is known to follow gamma distribution with mean 
10 and standard deviation 50  weeks. 

a) What is the probability that the transistor will last at most 50 weeks? 
b) What is the probability that the transistor will not survive the first 10 weeks? 
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7. Suppose that visits to a Web site can be modeled by a Poisson process with parameter λ = 4 per hour. 
a) What is the probability that there are exactly 10 visits within a given 2-hour interval? 
b) A supervisor starts to monitor the Web site from the start of a new shift. What is the distribution 

of the time waited by the supervisor until the 10th visit to the Web site during that shift? (Give the 
distribution name and the corresponding parameter value(s)) 
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8. Components have lifetime in minutes that are independent of each other with a lognormal distribution 
with parameters μ = 3.1 and σ = 0.1. Suppose that a random sample of 200 components is taken. What is 
the probability that 30 or more of the components will have a lifetime of at least 25 minutes? 
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9. The amount of sulfur dioxide escaping from the ground in a certain volcano region in one day is 
normally distributed with a mean μ = 500 tons and a standard deviation σ = 50 tons under ordinary 
conditions. However, if a volcanic eruption is imminent, there are much larger sulfur dioxide emissions. 

a) Under ordinary conditions, what is the probability of there being a daily sulfur dioxide emission 
larger than 625 tons? 

b) What is the 99th percentile of daily sulfur dioxide emissions under ordinary conditions? 
c) If your instruments indicate that 700 tons of sulfur dioxide have escaped from the ground on a 

particular day, would you advise that an eruption is imminent? Why? (Provide your calculation 
to support your claim) 


