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Solutions - Problem Set #1 Kinetics - Sections 222 and 288    SK Straus 
March 22, 2007 

 

 
 
Question 3- The first order rate constant  for the gas phase decomposition of dimethyl ether 
is 3.2 x 10-4 s-1 at 450 degrees Celsius. The reaction is carried out in a constant volume 
container. Initially only the reactant, dimethyl ether, is present and the pressure is P0 atm. 
What is the pressure of the reactant after t seconds? Assume ideal-gas behaviour. 
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For a first order process:   

 
Given that you can assume ideal gas behavior, you can simply rewrite the equation above in 
terms of  pressure, i.e. P = P0 exp(-3.2 x 10-4 s-1*t), and solve for P. 
 
Question 4- (Note: for illustration purposes, the factor here is 15). 

 
 

Question 5 - The isomerization of a molecule in the gas phase occurs with a rate constant of 
{k} at {t} degrees C. Calculate the value of the standard molar Gibbs energy of activation (in 
J. mol-1) for the reaction. 
 
From transition state theory,  

 
 

where kB = and . Solving for the standard 
molar Gibbs energy, by taking the ln of both sides of the equation above: 
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