
Exercise 6.5 
Free Energy and the Second Law of Thermodynamics 

 
 
1. The second law of thermodynamics states that for a reaction to be thermodynamically 

allowed (in the forward direction), it must increase the entropy of the universe.  We often 
apply the second law of thermodynamics by calculating the free energy change for the 
reaction and stating that a reaction is thermodynamically allowed if the free energy change 
is negative.  Why is this a valid approach? 

 
 
 
 
 
 
 
 
 
 
 
 
 
2. If a reaction is thermodynamically allowed, does that mean that it must proceed in the 

forward direction?  Why or why not?  
 
 
  



3. Free energy change is a central concept in thermodynamics, and many thermodynamic 
questions involve calculating free energy change for a reaction from one set of information 
then using that free energy change to calculate a different piece of information. 

 List as many formulas as you can which can be used to calculate free energy change for a 
reaction.  Name all the terms in each equation. 

 The answer key will include some formulas introduced later in the course.  Just make sure 
you list all the ones you’ve covered in class at the time you’re answering this question.  
You can add to your answer set later.  
Equations to Calculate Standard Free Energy Change (∆𝒓𝒓𝑮𝑮°) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Equations to Calculate Free Energy Change (∆𝒓𝒓𝑮𝑮) 
 
 
 


