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Problem 1.  (10+15+10= 35 points) 

Biochemical oxygen demand at 40 stations along a river measured in milligrams/liter are listed in the as-
cending order in the following table. 

    2.27 
    2.46 
    2.49 
    2.51 
    2.70 
    2.73 
    2.76 
    2.79 
    2.82 
    2.86 

    2.89 
    2.93 
    2.96 
    3.00 
    3.04 
    3.08 
    3.13 
    3.16 
    3.17 
    3.18 

    3.19 
    3.22 
    3.23 
    3.24 
    3.30 
    3.36 
    3.37 
    3.43 
    3.58 
    3.66 

    3.74 
    3.75 
    3.83 
    3.92 
    4.00 
    4.03 
    4.08 
    4.41 
    4.64 
    4.95 

a) Determine the median and the first and third quartiles of the data and the inter-quartile range, IQR. 

b) Sketch a box plot of the data on the attached graph sheet. Clearly identify the key elements of the 
plot 

c) Are there any outliers?  If so, identify the data point(s). 

 

Solution: 

 
a)    185.32/)19.318.3(50.0 =+=x   milligrams/liter   median and second quartile 

875.22/)89.286.2(25.0 =+=x   milligrams/liter      first quartile   
 700.32/)74.366.3(75.0 =+=x   milligrams/liter      third quartile  
 825.0875.2700.3 =−=IQR      milligrams/liter      inter-quartile range 
 
b)    638.1825.05.1875.25.125.0 =×−=×− IQRx   milligrams/liter 
 938.4825.05.1700.35.175.0 =×+=×+ IQRx   milligrams/liter 
  Lower whisker ends at 2.27 (smallest data value within 1.5IQR below the 1st quartile). 
             Upper whisker ends at 4.64 (largest data value within 1.5IQR above the 3rd quartile). 
  See attached page for the box plot. 
 
a)     There is one outlier, which is the data point 4.95.  
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4.95 outlier 
 
4.64 
 
 
 
 
 
3.700  3rd quartile 
 
 

3.185  median 
 
2.875  1st quartile 
 
 
 
2.27  
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Problem 2. (15+15 = 30 points) 

A contractor is estimating the probability of completing a construction job on time through winter 
months. She estimates the probability of on-time completion to be 95% if the weather remains good 
(G), 70% if it rains (R), and 50% if it snows (S).  Long time forecast suggests the probabilities of these 
weather conditions to be 0.4, 0.4 and 0.2, respectively. 

a) compute the probability of on-time completion of the construction job. 

b) Suppose you are told that the job was not completed on time. Determine the probability that it 
snowed. 

 

Solution: 

 

Let  C = one-time completion of construction job. We are given: 

50.0)|(,70.0)|(,95.0)|( === SCPRCPGCP  

2.0)(,4.0)(,4.0)( === SPRPGP  

 

a) 
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Problem 3. (15+5+10+5 = 35 points) 

A soil engineer estimates the depth X to the bedrock below the foundation of a building to be some-
where between 20 and 30 meters, but more likely towards the higher values. On this basis, he assigns 
the triangular probability density function shown below to express his uncertainty about the depth. 

 

 

 

 

 

 

  

a) Determine the mean, the median, the mode, the standard deviation, and the coefficient of variation 
(c.o.v.) of  X. 

b) What do you guess is the skewness coefficient of the distribution? (Do not make any calculations.) 

c) Compute and plot the cumulative distribution of X. 

d) What is the probability that the depth will be between 25 and 27 meters? 

 

Solution: 

a)         Determine the expression for PDF with unit area underneath: 
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357.2667.26667.716 2 =−=σ X m   standard deviation 

0884.0
667.26

357.2
==δ X     c.o.v. 

 

b) 

The distribution is strongly skewed to the left. My guess is that the skewness coefficient is 
around .2−  

 

c) 

x

xxdxxxF
x
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d)    
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zero slope 


