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METU  

Department of Economics 

Fall 2024-2025 

ECON 205 

 

Problem Set 5 - Answers 

 
1) The proportion of time Y that an industrial robot is in operation during a 40- hour week is a 

random variable with probability density function  
 

!(#) = &2#,			0 ≤ # ≤ 1
0, -./-0ℎ-2-   

 
a) Find E(Y) and V(Y).  
 
b) For the robot under study, the profit X for a week is given by X = 200Y − 60. Find E(X) and 

V(X).  
 
c) Find an interval in which the profit should lie for at least 75% of the weeks that the robot is 

in use. 
 

 
 

SOLUTION 

 

 

2) A 12-in. bar clamped at both ends is subjected to an increasing amount of stress until it snaps. 
Let Y = the distance from the left end at which the break occurs. Suppose Y has pdf 
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Compute the following: 
a) The cumulative distribution function (CDF) of Y. 

 
b) P(Y ≤ 4), P(Y > 6) and P(4 ≤ Y ≤ 6). 

 
               c) E(Y), E(Y2), and V(Y). 

 d) The probability that the break point occurs more than 2 inches from the expected break point. 
  e) The expected length of the shorter segment when the break occurs. 

 
 
SOLUTION 
 

a. For 
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3) A package delivery service divides their packages into weight classes. Suppose that packages in 

the 14 to 20 pound class are uniformly distributed, meaning that all weights within that class are 
equally likely to occur. 

 
a) Find the probability that a package weighs between 15 and 16.5 pounds. 
b) Find the probability that a package weighs at least 18 pounds. 

 
 
 

SOLUTION 

a) X = the weight of a package in the 14 to 20 pound weight class X~U(14, 20) The graph of the 
uniform distribution is a rectangle. The rectangle starts at 14 and ends at 20. The height of the 
rectangle is 1/6 so that the area of the entire rectangle is 1. 

Area = 1 = (base)(height)   base = 20−14 = 6  

 The equation for area becomes 1 = 6h. Solve for height h: h = 1/6  

The probability that a package weighs between 15 and 16.5 pounds. 

P(15≤X≤16.5) = (16.5-15)(1/6) 

P(15≤X≤16.5)=1.5*1/6=1/4=0.25 

b) The probability that a package weighs at least 18 pounds. 
P(X≥18)=(20-18)/6=1/3≅0.33 

 

4) The operator of a pumping station has observed that demand for water during early afternoon 
hours has an approximately exponential distribution with mean 100 cfs (cubic feet per second). 
 
a) Find the probability that the demand will exceed 200 cfs during the early afternoon on a 

randomly selected day. 
b) What water-pumping capacity should the station maintain during early afternoons so that 

the probability that demand will exceed capacity on a randomly selected day is only .01? 

SOLUTION 
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5) The time till failure of an electronic component has an exponential distribution and it is known 
that 10% of components have failed by 1000 hours.  What is the probability that a component is 
still working after 5000 hours?  
 
SOLUTION 

 

 

 

6) Suppose that when a type of transistor is subjected to an accelerated life test, the lifetime X (in 
weeks) has a gamma distribution with mean 24 weeks and standard deviation 12 weeks. 
 

a)  What is the probability that a transistor will last between 12 and 24 weeks?  

b) What is the probability that a transistor will last at most 24 weeks? Is the median of the lifetime 
distribution less than 24? Why or why not?  

c) What is the 99th percentile of the lifetime distribution?  

 

 

 

 

 

 

 

Mobile User



 5 

SOLUTION 

 

a) 

 

b)  
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c)  

 

 

 

7) The weekly amount of downtime Y (in hours) for an industrial machine has approximately a 
gamma distribution with α = 3 and β = 2. The loss L (in dollars) to the industrial operation as a 
result of this downtime is given by L = 30Y + 2Y2. Find the expected value and variance of L. 
 

SOLUTION 
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8) The lifetime of X (in hundreds of hours) of a light bulb has Weibull distribution with parameters 
4=2 and 5=3.  
 

a) Find E(6) and V(6)  

b) Compute P(6≤ 6).  

c) Compute P(2.8≤6≤4).  

d) Compute P(6≥3).  
 

SOLUTION 

 

 

 

a)  
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b)  

 

 

c)  

 

 

d)  
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