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Due Date: February 12, 2012 

1. Consider the following three datasets: 
(the datasets will be available electronically on the course website) 

Time to Failure of Diesel Engines (hours) 

813 380 952.65 8.82 861.93 412.03 124.09 2.34 151.44 895.8 
0.78 84.09 216.4 855.95 1885.22 163.95 1296.93 646.01 658.38 633.98 

735.89 0.13 121.58 3.55 672.87 1057.57 298.58 470.97 54.85 656.04 
862.93 62.09 39.1 393.37 678.13 29.75 1407.52 2959.47 14.29 85.28 

Wood Beam Strength (MPa) 

10.25 13.45 15.01 16.29 17.88 23.8 25.18 28.69 29.78 29.92 
29.92 30.2 30.87 32 32.12 32.47 32.66 35.37 36.74 38.92 
40.62 41.26 41.8 42.53 43.22 44.22 44.33 46.68 49.1 49.44 
50.9 53.48 54.73 61.08 15.54 17.37 21.73 24.88 32.96 35.32 

36.55 38.69 41.15 42.03 42.4 43.37 44.37 47.39 48.97 52.6 

Annual Maximum Earthquake Magnitudes in Japan (1962 – 2011) 

7 6.3 7.38 6.2 5.8 6 7.9 6.4 7 7.1 
6.6 6.5 6.5 6.2 6 6 7.7 6.4 6.2 6.9 
6.7 7.7 6.9 6.2 6.3 6.8 6.4 7.4 6.8 6.4 
6.3 7.6 7.5 6.9 7 6.2 6.2 7.1 6.8 6.8 
7.3 8.3 7.4 7.2 6.3 6.8 7 7.1 6.9 9.1 

 Choose one of the above datasets and 

 a) Plot a histogram of the sample data. 
 b) Compute the sample statistics for the data, including the mean, variance, standard 

deviation and the coefficient of variation. 
 
2. The strength of new wood (X) is modelled as a Normally distributed random variable with 

mean 6000 psi and standard deviation of 1200 psi.  

 a)  Compute the 5 % and 95 % percentiles of the wood strength. 
 b) A wood pole reaches the end of life when the wood strength falls below 60 % of the 

average value of 6000 psi. What is the probability of a newly installed wood pole being at 
the end of life? 

 c) In a sample of 100 poles, how many poles on average do you expect to be at end of life? 
 
3. The mean lifetime of stand-by diesel generators has been determined to be around 800 hours.  

 a)  Assuming the Exponential distribution for the generator lifetime, what is the probability 
that a diesel generator of this type will fail during a 72 hour mission? 

 b) How many units would you expect to fail the mission in a group of 24 diesel generators? 
 c) What is the probability that exactly two diesel generators will fail during the mission? 
 d) What is the probability that no diesel generators will fail during the mission? 

( 8 ) 

( 8 ) 

( 8 ) 



UN0701 – Problem Set 1  Winter 2012 

  2. 

4. Choose one of the datasets in Question 1, and construct probability paper plots for the 
selected dataset using the 

 a) Normal b) Log-Normal 
 c) Exponential, and d) Weibull distributions. 

 Determine the distribution parameters from the probability paper plots and compare the 
results obtained using the Method of Moments (MOM). Briefly discuss the suitability of the 
distributions for describing the data and select the “best” distribution. 

 
5. The time to failure of an mp3 music player follows the Exponential distribution with a mean 

lifetime of 36 months. While buying a new mp3 player of value $100, the buyer was offered 
to buy a protection plan for $30. The protection plan is such that it will replace the player if it 
fails in the first 6 months after the purchase. Only one replacement is permitted under this 
plan. Is it beneficial to the buyer to purchase this protection plan? 

 
6. The time to failure (X) of a bulb follows the Weibull distribution with the following CDF  
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 a) What is the reliability of the bulb at 30 units of time? 
 b) What is the probability of failure of the bulb in 15 units of time? 
 c) If 10 bulbs each with this distribution are installed, what is the probability that less than 3 

bulbs will fail in 15 units of service life? 
 d) Assuming a bulb of this type has been in service for 15 units of time (without failure), 

what is the probability of failure in the following 15 units of time? 
 
7.  After 10 years of operation, the average failure time of 25 failed fuelling machine encoders 

was equal to 7 years. However, a total of 10 encoders were still working reliably with no 
previous failures. Assuming the encoder lifetime follows the Exponential distribution 

 a) What is the average failure time for these types of encoders? 
  b) What is the probability that any one of the 10 reliable encoders will fail in the next year? 

 
8.  Choose one of the datasets in Question 1, and apply the Maximum Likelihood Estimation 

(MLE) method to fit the 

 a) Weibull, and 
 b) Gamma distributions. 
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