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CHAPTER 14 LEARNING OBJECTIVES 
 

 
Learning Objectives  
 
You should be able to: 
 
1.     Describe the properties of chemical equilibrium.      
 
2.     Write the “law of mass action”  (also known as the “empirical” equilibrium expression Kc, or Kp for 

gaseous reactions) for any balanced chemical equation.  Classify any equilibrium as heterogeneous or 
homogeneous. 

 
3.     Define what is meant by the “thermodynamic” equilibrium constant K, and explain how this differs 

from Kc or Kp. 
 
3. Given a chemical reaction and its equilibrium constant, determine the new equilibrium constant when 

the reaction has been reversed or multiplied by a constant. 
 
4. Numerically evaluate K from knowledge of the equilibrium concentrations (or pressures) of reactants 

or products, or from the initial concentration and the equilibrium concentration of at least one 
substance.  

 
5. Interpret the magnitude K and what this tells you about the composition of the equilibrium mixture. 
 
6. Use K values and initial conditions to calculate equilibrium concentrations (i.e., apply ICE tables). 
 
7. Calculate the reaction quotient, Q, and by comparison with the value of K determine whether a given 

reaction is at equilibrium.  If it is not at equilibrium, you should be able to predict in which direction 
it will shift to reach equilibrium.  

 
8.     Calculate the standard free energy change ∆G˚ from the thermodynamic equilibrium constant, K, and 

perform the reverse operation. 
 
9.     Calculate the free-energy change under nonstandard conditions, ∆G. 
 
10. Predict how the quantities of reactants and products in an equilibrium system will change in response 

to changes in the concentrations/pressures of specific substances in the equilibrium reaction, or by 
changes in the temperature, volume or total pressure of the system (Le Chatelier’s Principle). 

 
11. Explain how the change in equilibrium constant with the change in temperature is related to the 

enthalpy change in the reaction.  
 
12.    Describe the effect of a catalyst on a system as it approaches equilibrium. 
 
13. List the thermodynamic factors affecting chemical reactivity;  Given a reaction and its thermodynamic 

parameters, predict optimal conditions (temperature and pressure) for making products . 
 
 
 

 


