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Exam II 

Administered:  Monday, October 11, 2024 

24 points 

 

For each problem part:  0 points if not attempted or no work shown, 

1 point for partial credit, if work is shown, 

2 points for correct numerical value of solution 

 

Problem 1. (16 points) Consider the following data for the standard enthalpy of formation for two organic 

chemicals with the same chemical stoichiometry. 

 

Aniline 4-methyl-Pyridine  
C6H7N C6H7N 

  
 taken from the NIST Chemistry Webbook, http://webbook.nist.gov/chemistry/. 

Standard Enthalpy of Formation of Aniline 

ΔfH°gas (kJ/mol) Reference 

87.03 Hatton, Hildenbrand, et al., 1962  

82.4 Vriens and Hill, 1952  

83.2 Cole and Gilbert, 1951  

81.0 Anderson and Gilbert, 1942  

85.4 Lemoult, 1907  

 

Standard Enthalpy of Formation of 4-methyl-Pyridine 

ΔfH°gas (kJ/mol) Reference 

59.20  Good, 1972 

56.78  Cox, Challoner, et al., 1954  

48.07 Constam and White, 1903  

 

Perform the following tasks. 

(a) Determine the sample mean of the standard enthalpy of formation of aniline. 

(b) Determine the sample mean of the standard enthalpy of formation of 4-methyl-pyridine. 

(c) Determine the sample variance of the standard enthalpy of formation of aniline. 

(d) Determine the sample variance of the standard enthalpy of formation of 4-methyl-pyridine. 

(e) Identify the appropriate distribution to describe the difference of means in this case?  

http://webbook.nist.gov/chemistry/
https://webbook.nist.gov/cgi/cbook.cgi?ID=C62533&Units=SI&Mask=1#ref-1
https://webbook.nist.gov/cgi/cbook.cgi?ID=C62533&Units=SI&Mask=1#ref-2
https://webbook.nist.gov/cgi/cbook.cgi?ID=C62533&Units=SI&Mask=1#ref-3
https://webbook.nist.gov/cgi/cbook.cgi?ID=C62533&Units=SI&Mask=1#ref-4
https://webbook.nist.gov/cgi/cbook.cgi?ID=C62533&Units=SI&Mask=1#ref-5
https://webbook.nist.gov/cgi/cbook.cgi?ID=C108894&Units=SI&Mask=2#ref-1
https://webbook.nist.gov/cgi/cbook.cgi?ID=C108894&Units=SI&Mask=2#ref-2
https://webbook.nist.gov/cgi/cbook.cgi?ID=C108894&Units=SI&Mask=2#ref-3
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(f) Determine the lower limit of a 95% confidence interval on the difference of means of the standard enthalpy of 

formation. 

(g) Determine the upper limit of a 95% confidence interval on the difference of means of the standard enthalpy of 

formation. 

(h) Explain your findings in language a non-statistician can understand. 

 

 

Problem 2. (8 points)   

A couple in a doomsday cult has decided that the collapse of civilization is imminent and that humanity will not 

return to its current level of technology for a thousand years.  They wish to record their thoughts for posterity and 

have chosen archival “M-Disc” optical drives as the most reliable means of information storage for a millenium.  

Manufacturers of the M-Disc state that the drive can last “up to a thousand years”.  Because no one has tested the 

technology for a thousand years, lifetime projections are based on theory.  Suppose that M-discs have a lifetime that 

follows the normal distribution with a mean lifetime of 900 years and a standard deviation of 100 years.  They make 

ten copies of their most important data. 

(a)  What is the probability that a single M-Disc remains readable after 1,000 years? 

(b)  What is the probability that at least one of the ten M-Discs is still readable after 1,000 years? 

(c)  Recalculate the answer to part (b) if the couple makes twenty copies of their most important data.  What is the 

probability that at least one of the twenty M-Discs is still readable after 1,000 years? 

(d)  If the couple wants a 99% probability that at least one of their drives is readable after 1,000 years, how many 

copies should they make? 

 


