AP Chemistry

Syllabus: Chapters Fifteen
Dr. Wilhelm

Chemical Kinetics: the rates of Chemical Reactions
Chapter Fifteen 
Objectives   the student will be able to:

· Define reaction rate (chemical kinetics) and conditions affecting rates.

· Derive a rate equation, rate constant and reaction order from experimental data.
· Use integrated rate laws.
· Identify methods for determining the rate law for a reaction.
· Understand collision theory of reaction order and the role of activation energy.
· Relate reaction mechanisms and the role of activation energy.

· Define the role of activation and its description using Arrhenius equation.

· Define the role of heterogeneous and homogeneous catalysts.

Reading:
Chapters 15


Supporting materials

Problem Sets:      (Pg. 708 -15)  
Exercises:   1, 5, 9, 11, 13, 17, 21, 25, 29, 31, 32, 33, 37, 41, 43, 45, 47

(Additional practice is available in the general questions # 49-74) 
Laboratory Activities: Factors that affect the rate of a reaction



   Determination of the order of a simple reaction




  Iodine Clock Reaction

AP Chemistry

Dr. Wilhelm

Chapter Fifteen Reading Guide:  Chemical Kinetics
On a separate piece of paper, write a response to the following reading prompts while reviewing chapter fifteen of your textbook.

(section 15.1)
1.  What is chemical kinetics and what is meant by the term reaction mechanism?
2. How is the average rate of a reaction defined?  What are the units used to describe the rate of a reaction and why is a (-) sign placed in front of this relationship?
3. Review Example 15.1 to gain an understanding of “relative” rates and stoichiometry.  Why is a (-) sign used to describe reactants and (+) sign used to define products?  Why are the coefficients placed in the denominator when describing relative rates of a balanced reaction?

4. Example 15.2 is a nice example of instantaneous rate calculations and interpretation of reaction rates.  Be sure to review this as well.
(section 15.2)
5. Identify factors that affect the rate of a reaction.  Be able to define how they impact the rates.

(section 15.3)
6. What is the rate equation (rate law)?  How is it determined and how is it described in an equation?  

7. What is the role of the rate constant (k) in a rate equation?  What are the units used to define the rate constant and why do these units change depending on the order of the reaction (0, 1st, 2nd, etc.)?
8. What is the order of a reaction and how is it expressed in a rate equation?

9. Review example 15.3 to gain an understanding of how to determine the rate of a reaction based on reactant concentration [ ] and initial rate.  This process also allows for the calculation of the rate constant (k).

(section 15.4)
10. Describe the purpose for using the integrated rate laws for 1st and 2nd order reactions.  We will look at this more closely in class.

11. Document the integrated rate equation for a 1st order, 2nd order and zero order reaction. 

12. How can the integrated rate law be used to determine the order of the reaction?  Be comfortable with the graphing properties of your calculator.  We’ll need it for this discussion!

13. How does the graphical representation of a 0, 1st and 2nd order reaction differ?  What is plotted on the x and y axis and what does the linear fit tell us?
14. One useful use of the integrated rate law is to measure change in concentration based on a first order reaction (especially associated with ½ life calculations.  Review this section of the chapter and document the equation (15.4) that related t1/2 to the rate constant (k).

(section 15.5)
15. List the three conditions necessary for a reaction to occur, according to the Collision Theory of reaction rates.

16. How do the variables of reactant concentration, reaction temperature support the collision theory?
17. Define activation energy (Ea).  Draw a reaction coordinate diagram (fig. 15.13) and label the Ea for the forward and reverse reaction.  What is the transition state and where is it located on this diagram?

18. Copy the Arrhenius equation and label the units.  Review the significance of the Arrhenius equation and how it relates the collision frequency and activation energy to the rate constant.  
19. What is a catalyst and how does it work to alter the rate of a reaction?  

20. Understand what is meant by the term reaction mechanisms.  

21. Define the terms: elementary step and reaction intermediates.  
(section 15.6)

22. What is the role of molecularity in defining these elementary steps and why the use of the prefixes uni-, bi- and termolecular?
23. Review the role of the rate-determining step and how the reaction kinetics are influenced when the rate-determining steps varies according to the order of the elementary steps.
24. Take some time to review the various scenarios presented in the book describing methods for determining the rate equation for reactions based on their proposed reaction mechanisms and rate limiting steps.

