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AP Chemistry: Chapter 16 Student Notes 
 
Objectives 

 
 
 
 
 
 
 

 
16.1:  Spontaneity and Entropy 
What makes all things happen? 
  

_____________________ = 
  
 _____________________ =  
 
Spontaneous = 
 
 
Entropy = 
 
 
 
Microstates:  Why Entropy Happens--Probability 
 

 
�  16.1:  Spontaneity and Entropy 
�  16.2-16.3:  Laws of Thermodynamics 
�  16.4:  Free Energy 
�  16.5-16.6:  Calculating Thermodynamic Quantities 
�  16.7-16.8:  Free Energy—Pressure—Equilibrium Constant 
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16.2-16.3:  Laws of Thermodynamics 
1st Law:  Law of Conservation of Energy 
 
 
 
 
Other Principle:  Heat Flows from ____________ to ____________:  Never the 
reverse. 
 
 
2nd Law:  Systems have an overall tendency to ______________ the entropy 
Examples 
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16.4:  Free Energy 
Definition: 
 
 
Very Important Equation: 
 
� G =  
 
Meaning of the Signs of Thermodynamic Properties: 
Property Positive (+) Negative 
� H  

 
 

� S  
 

 

� G  
 

 

 
When � G =0 we have a special case:   
If � G =0 the system is at ____________________ 
 
The equation then changes and….. 
 
Example:  What is the boiling point of a solution where the � Hvap=23.5kJ/mol and � S = 
34.5 J/K mol 
 
 
 
 
 
Also Remember that if you have an element in its standard state � H =_______ 
 
 
Signs and Result of � G:  Use the Important Equation 
� G � H � S Spontaneous? 
    
    
    
    
 
 
 



Bergmann Page 4 4/1/2008 

16.5-16.6:  Calculating Thermodynamic Quantities 
� H:  4 ways to calculate—this is Review 

·  Calorimetery:  Q=mc� T/mol 
·  Hess Law Version 1:  Add Reactions 
·  Hess Law Version 2: � �- tsacoducts tanRePr  

·  Bond Energies:  Bonds Broken-Bonds Formed 
 

� S:   � �- tsacoducts tanRePr :   

Note that this value is usually given in units of _________.  You typically have to 
convert to  ____________ 
 
� G:  Several Ways 

·  � G =� H-T� S—By far the most common 
·  � �- tsacoducts tanRePr  

·  � G =-nF€º (More on this in chapter 17) 
·  � G = -RTln(K) (K=equilibrium Constant)  

 
 
Example 1:   
Calculate � H, � S, and � G for the following reaction:  Use the appropriate appendices in 
your book to find individual values: 
2SO2 (g) + O2(g) ®   2SO3 (g) 
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16.7-16.8:  Free Energy—Pressure—Equilibrium Constant  
·  � G = -RTln(K) (K=equilibrium Constant)  

Example 1:  Consider the ammonia synthesis reaction: 
N2(g)  + 3H2(g) �  2NH3 (g) 

Where � G = -33.3 kj/mol of N2 consumed at 25º C.   
Calculate the value for the equilibrium constant  
 
 
 
 
 
 
 
 
 
 
 
 
Example 2:  Calculate the value of � G  for the following reaction at 389K where the 
[NH3]=2.0M, [H2]=1.25M, and [N2]=3.01M.   

N2(g)  + 3H2(g) �  2NH3 (g) 
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Additional Problems:  AP Like 
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