
Name: ________________________________ Date: _______ 
 

           Chemistry ~ Ms. Hart Class:  Anions     or  Cations 
 

7.4 Potential Energy Diagrams  
Remember: 

• Chemical reactions can react in both the ________________________ and 

________________________ directions 

• All chemical reactions need ___________________________ 

• Reactions can either release energy ( ___________________________- energy is a 

PRODUCT) or absorb energy (___________________________- energy is a REACTANT) 

• Heat of formation also known as __________________ is difference in potential energy or 

____________ between the reactants and products. 

o We use the following equation to calculate the heat of formation = 

§ ∆H = Potential Energy Products (______) – Potential Energy of the Reactant (_____)  

§ For HEAT of FORMATION…. THINK - _____________________ 

Parts of a Potential Energy Diagram: 
1. Reactants – this is what you start with 
2. Products – this what you get 
3. Activated Complex – ____________________________________________ 
4. Heat of FORWARD Reaction (∆H)/Heat of BACKWARD Reaction (ΔH) 
5. Activation Energy (also known as Ea)– _____________________________________ 
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If ∆H is positive, the reaction is ____________________________ 
 
If ∆H is negative, the reaction is ____________________________ 
 
Example:  
1. A reaction has a ∆H of +100kJ. Will this reaction be endothermic or exothermic? _____________ 
 
2. A reaction has a ∆H of -11J. Will this reaction be endothermic or exothermic? _______________ 
 
 

	
  



Lets do some group Practice! The diagram to the below represents the potential energy for the 
reaction:  N2 (g) + 3H2 (g) à 2NH3 (g) 

1) What does (a) represent? 

 
2) What does (b) represent? 

 
3) What does (c) represent? 

 
4) What are the “reactants” in this equation? Place 
a 1 where you would find them on the potential 
energy diagram. 
 
 

5) What are the “products” in this equation? Place a 2 where you would find them on the potential 
energy diagram.  

Bring it in! Base your answers to questions 6-10 on the potential energy diagram below. 

    
 

6) What is the potential energy of the reactants? 
 

7) What is the potential energy of the products? 
 
8) What is the heat of the forward (left to right) reaction?  

a. Heat of reaction (ΔH)= Potential Energy of Products – Potential Energy of Reactants 
 
 
 
9) Is this reaction exothermic or endothermic? 

 
10) What is the effect of the catalyst on this 
reaction?  
 
 
Quick Practice 
 
11) What is the heat of the FORWARD reaction? 
(Hint: heat of products-heat of reactants…) 

 
 
 
 
 

12) What is the heat of the BACKWARD reaction? (Hint: where are the products of the BACKWARD 
reaction found?) 



Classwork  
1. An increase in temperature increases the rate of a chemical reaction because the 

a. Activation energy increases 
b. Activation energy decreases 
c. Number of molecular collisions increases 
d. Number of molecular collisions decreases 

 
 

2. Label the following diagram:  
PE reactants, PE products, and EA. 

 
3. If the potential energy of the reactants is 412 kJ,  

and the potential energy of the products is 212 kJ,  
what is the heat of reaction? 

 
 
 

4. Is this reaction exothermic or endothermic? 
Explain. 
 
 
 
 

5. Draw a reaction coordinate diagram for an endothermic reaction. LABEL IT! 

 
6. Base your answers on the information and diagram below, which represent the changes in 

potential energy that occur during the given reaction, A + B à C. 

 

a) Does the diagram illustrate an exothermic or 
endothermic reaction? State one reason, in 
terms of energy, to support your answer. 

 
 
 
 
b) On the diagram provided in your answer booklet, 

draw a dashed line to indicate a potential energy 
curve for the reaction if a catalyst is added.  

7. Given the reaction,  A + B  ßà  AB + 210kJ 
 

Is this reaction exothermic or endothermic? 
 
Draw a potential energy diagram for the reaction above, 
assuming there is an activation energy of 21 kJ. 
 

 
 

What would the activation energy of the reverse reaction be? 
 
 

 



8. Given the reaction: S(s) + O2(g) à SO2 + energy. Which diagram best represents the potential 
energy changes for this reaction? 

 
9. Which statement correctly describes an endothermic chemical reaction? 

(1) The products have higher potential energy than the reactants and the ΔH is negative. 
(2) The products have higher potential energy than the reactants and the ΔH is positive. 
(3) The products have lower potential energy than the reactants and the ΔH is negative. 
(4) The products have lower potential energy than the reactants and the ΔH is positive. 

 
10. The potential energy diagram below represents a reaction.  

 
Which arrow represents the activation energy of the forward reaction?  

(1) A 
(2) B 
(3) C 
(4) D 

 
11. Which information about a chemical reaction is provided by a potential energy diagram? 

a. The oxidation states of the reactants and products 
b. The average kinetic energy of the reactants and products 
c. The change in solubility of the reacting substances 
d. The energy released or absorbed during the reaction.  

 
12. Which expression represents the ΔH for the chemical reaction in terms of the potential energy, PE, 

of its products and reactants? 
a. PE of products + PE of reactants 
b. PE of products – PE of reactants 
c. PE of products x PE of reactants 
d. PE of products ÷PE of reactants  

 
 
 



7.4 HOMEWORK: 
 
13) Match the following to the letters on the graph 

left: 
(1) Potential Energy of the products 
(2) Potential Energy of the reactants  
(3) Heat of Reaction 
(4) Potential Energy of the activated complex 
(5) Draw in and label what the activation energy 

would be. 
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2NO2(g) + 7H2(g)
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Part C

66 Fe2O3 + CO → Fe + CO2
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