Unit 10 – Kinetics and Equilibrium
(Sections: 13.1-13.2, 13.5)
I Can Statements: 

1.  I can understand the reason that chemical reactions take place in terms of relative stability and  

      collision theory.  (13.1)


A. I can explain the involvement of energy transfer in an exothermic reaction.



i. I can use a graph to diagram and identify parts of an exothermic reaction.




a. reactants




b. products




c. activation energy




d. activated complex




e. enthalpy change (𝛥H)



B. I can explain the involvement of energy transfer in an endothermic reaction.

i. I can use a graph to diagram and identify parts of an exothermic reaction.




a. reactants




b. products




c. activation energy




d. activated complex




e. enthalpy change (𝛥H)

2. I can identify factors that affect the reaction rate and explain their effects on reaction rate. (13.1)


A. Temperature


B. Concentration of Reactants


C. Pressure


D. Surface Area


C. Presence of a Catalyst



i. I can show a catalyst’s effect on activation energy given a reaction graph.

3. I can use the concept of reversible reactions to explain chemical equilibrium. (13.2, 13.5)


A. I can explain the concept of dynamic equilibrium for a chemical reaction in terms of the relative  

                   rates of the forward and backward reactions.


B. I can use Le Chatelier’s Principle to predict the effect of changes on chemical equilibrium. 



i. temperature changes



ii. pressure changes in gas systems



iii. concentration changes of reactants or products



iv. volume changes in gas systems
Vocabulary:
· Activation Energy
· Collision Theory

· Reaction Rate

· Catalyst

· Reversible Reaction

· Chemical Equilibrium

· Dynamic Equilibrium

· Le Chatelier’s Principle
Achievement Scale: 

	Goal
	C Level
	B Level
	A Level

	I can explain energy transfers in chemical reactions.
	I can differentiate between endothermic and exothermic reactions and identify if heat is lost or gained by the system or surroundings in each type of reaction.
	Given a graph of reaction progress or a chemical equation involving enthalpy (ΔH), I can identify the reaction as exothermic or endothermic and identify key parts of the graph (Ea, activated complex, ΔH).
	Given an exothermic or endothermic chemical equation, I can construct a graph of reaction progress and I can use stoichiometry to calculate relative amounts of thermal energy, reactants, or products.

	I can identify factors that affect the reaction rate and explain their effects on reaction rate.
	I can list the factors that affect rate of reactions.
	Given a change in one of the factors that affects the rate of reaction, I can predict the effect on the rate.
	I can explain why each of the factors affects the rate of reaction.

	I can use the concept of reversible reactions to explain chemical equilibrium.
	I can define Le Chatelier’s Principle and recognize the situations that must be present to have a dynamic equilibrium.
	Given a disturbance, I can predict the effect on the equilibrium of a reversible chemical reaction.
	Given a disturbance, I can predict and explain why the disturbance affects the equilibrium of a reversible chemical reaction.



Sample Questions: 

C Level: 

1. Classify the following reaction as exothermic or endothermic.  State whether the system gained or lost heat  

     and list the enthalpy (ΔH). PCl5 + 67kJ -> PCl3 + Cl2
2. What are the factors that affect the rate of reaction? 
3. What must be true of the rates of the forward or backward reactions for a dynamic equilibrium to be   

     present in a reversible reaction? 

B Level:

4. Label the following parts of the graph and state whether the reaction is endothermic or exothermic.    

     (Activation Energy, Activated Complex, Reactants, Products, ΔH)
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5. If a reactant is crushed into a powder, what factor was changed and what will be its effect on the rate of  

    reaction? 
6. What will be the effect on the equilibrium in the following reaction if the temperature is increased? 
     C2H4 (g) + Cl2(g) ↔ C2H4Cl2(g) + 350kJ 

A Level:

7. How many kJ are absorbed or released by the system when 15.0g of chlorine gas reacts with excess silicon?   

     What type of reaction is this?

                           Si + 2Cl2 -> SiCl4
ΔH = -657kJ



8. What effect does a catalyst have on a reaction rate and why does it produce such an effect?  Use graphs  

     to illustrate your reasoning. 
9. What will be the effect on the equilibrium in the following reaction if the pressure is increased? Use Le   

     Chatelier’s Principle to explain why this change will occur. C2H4 (g) + Cl2(g) ↔ C2H4Cl2(g) + 350kJ 

Answers:

1) endothermic, system gained heat, ΔH = +67kJ
2) pressure of a gas, concentration of reactants, temperature, surface area, presence of a catalyst
3)  forward and backward reaction rates must be equal
4) (Show on graph)
5)  surface area exposed increases, reaction rate increases

6) equilibrium will shift toward the reactants
7)  69.4kJ released - exothermic
8) Catalysts lower the activation energy needed for a reaction to occur so the reaction will occur more quickly since more molecules will have acquired the needed activation complex when colliding.
9) Equilibrium will shift toward the products.  Since the reactant side contains 2 moles of a gas and the product side contains only one mole, an increase in pressure favors the side with less moles of a gas in order to relieve this stress of increased pressure according to Le Chatelier’s Principle.
