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Question 1: (24 points)  
 
The truck traffic on a certain highway can be described as a Poisson process with a mean arrival 
rate of 1 truck per minute. 
(a) What is the probability that there will be at least two trucks passing a weigh station on this 
highway in a 5-min period? (8 points) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(b) The weight of each truck is random, and the probability that a truck is overloaded is 10%. 
What is the probability that at most one of the next five trucks stopping at the weigh station 
will be overloaded? (8 points) 
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(c) Suppose no trucks passed the weigh station in 5 minutes. What is the probability that no 
truck will pass the weigh station in the next 2 minutes? (8 points) 
 

 
 
 
 
 
 
 
 
 
 
Question 2: (26 points) 
The load on a column of a high-rise reinforced concrete building may be composed of the dead 
load (D), the live load (L), and the earthquake-induced load (E).  
Suppose the properties of these load components are as follows: 
𝜇𝐷 = 2,000 tons, 𝜎𝐷 = 210 tons 
𝜇𝐿  = 1,500 tons, 𝜎𝐿 = 350 tons 
𝜇𝐸  = 2,500 tons, 𝜎𝐸  = 450 tons 
The total load carried by the column would be T = D + L + E. 
 
(a) If the D, L, and E are statistically independent, what is the standard deviation of the total 
load? (6 points) 
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(b) The load carrying capacity (C) of the column has the following properties: 
𝜇𝐶  = 10,000 tons, 𝜎𝐶  = 1,500 tons 
The column will be overloaded if the total load is greater than its load carrying capacity. If all 
the variables D, L, E, and C have a Normal distribution, what is the probability that the column 
will be overloaded? (12 points) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(c) There are 50 columns, each with 𝜇𝐶  = 10,000 tons, 𝜎𝐶  = 1,500 tons in a structure. What is 
the distribution (and its parameters) of the mean load carrying capacity of the columns in the 
structure? What is the coefficient of variation of the mean load carrying capacity? (8 points) 
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(d) If the dead load (D) and the earthquake load (E) are correlated with a correlation coefficient 
(𝜌𝐷,𝐸) of 0.6 and the live load (L) is uncorrelated with the dead load and the earthquake load, 
what is the coefficient of variation of the total load? (10 points – BONUS QUESTION) 
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Question 3: (18 points) 
 
The occurrences of floods in the town may be modeled as a Poisson process. The following 
table shows the record of floods during a 10-year period for a town. 

Year Number of floods Year  Number of floods 
1994 1 1999 0 
1995 0 2000 2 
1996 1 2001 0 
1997 1 2002 0 
1998 0 2003 1 

 
(a) Using the count data from the table, estimate the rate parameter of the Poisson process. (6 
points) 
 
 
 
 
 
 
 
 
 
(b) What is the uncertainty (standard deviation) of the estimate? (6 points) 
 
 
 
 
 
 
 
 
 
 
(c) Assuming the rate parameter of the Poisson process remains the same, how many years of 
data must be used to reduce the uncertainty in the estimate to 0.1? (6 points) 
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Question 4: (12 points) 
 
(a) The figure shows the normalized frequency diagram from a sample of data. We also fit a 
distribution to the data and plot the PDF of the fitted distribution on top of the normalized 
frequency diagram. Which of the following lines of code would produce the plot of the 
probability density function in the figure below? 
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(b) Which of the following graphs would this code snippet produce? 

 
 

a.  
 

b.  
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c.  
 

d.  
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(c) This code snippet uses some concepts from Lab 7. Variable ‘UV’ is an array containing the 
UV irradiance data measured in a particular month, and ‘month’ is an array with the same 
index as ‘UV’ containing the corresponding month (1 is January, 2 is February, etc.).  
 
Comment line by line, what is the code trying to do?   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Aakash Bangalore Satish
Line 1: Get UV measurements of month May, June, July and store in mjj variable; 
Line 2: create empty arrays to store means; 
Line 3/4: loop 300 times for sampling 50 times from mjj array and get the mean of each, and store in the empty array; 
Line 5: initialize figure size 4,4; 
Line 6 plot the mean list as histogram; 
Line 7 give label; 
Line 8 show graph
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