Chapter 12 Focus Question
Sect. 1
1. Look at Table 12.1. Over time what happens to the concentration of NO2? Of NO? Of O2? Do you see a relationship between the concentration of  NO and O2?

2. What does chemical kinetics deal with? 

3. Define reaction rate?

4. Looking at Fig 12.1 what is the rise/run? Compare this to the rate on equation on page 561. What is the slope of a concentration versus time graph equal to?

5. Looking at Fig. 12.1. Are any of the plots a straight line? This means that the slopes are (changing, remaining the same). So this means that the rates must be changing.

6. What is the difference between an average rate and an instantaneous rate?

7. It is customary to work with (positive, negative) reaction rates.

8. Why will there always be a negative sign when a rate involves a reactant?

9. Is the rate constant?

10. What is the difference between the average rate and the instantaneous rate?

11. What does the slope of a tangent line give you?

12. Why must coefficients be taken into account when rates are defined in terms of the products?

13. According to 2NH3→N2+3H2, how does the rate of consumption of NH3 compare to the rate of production of N2?

14. In fig. 12.1 why does it make sense that the graphs for NO2 and NO are the same but inverted?

15. What did you calculate for the slopes of NO2 and NO curves at t=100 s?

16. Predict what you would calculate for the rate of O2 production at t=100 s?

17. Calculate the rate for O2. How does it compare to your prediction?

18. Why aren’t rates constant with time?

Section 2
1. What does it mean to be reversible?

2. Initially, what does the concentration of NO2 depend on?
3. After enough products are formed, what does the concentration depend on now?

4. When is the best time to study the rate of a reaction?

5. What is chemical equilibrium?

6. What is a rate law? What is k? What is n? How is the rate order determined?

7. Why aren’t the concentrations of products included in the rate law?

8. the reaction rate for the equation in #13 can be written in terms of the consumption of NH3 as follows: Rate = 
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9. What is a differential rate law?

10. What is an integrated rate law?

11. Are the rate laws mentioned above related to each other?

12. What determines which rate law you will study?

13. So why are rate laws so important to determine?

Sect. 3

1. What does it mean to “determine the form of the rate law?

2. Why does it make sense that there is a negative slope for concentration of N2O2 versus time?

3. When the concentration of N2O5 was halved, what happened to the rate? What is the value of n? What is the order of this reaction rate? What do you think would happen to the rate if the concentration of N2O5 were tripled?

4. Does this number match the coefficient in the balanced equation?

5. What does the first order rate law look like in equation form?

6. What re the basic steps involved in using method of initial rates to determine the order of a rate law?

7. What would the general form look like for a reaction that had 3 reactants? Use [A], [B], and [C] for concentrations of the three reactants.

8. Observer data in Table 12.4. What did the experimenter do in experiment 2? What happened to the rate? What order is this?

9. Toward the bottom of page 569, the author wrote the equation: 
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. Why are both sides of the equation written to the mth power?

10. What did the experimenter do in experiment 3? What happened to the rate? What order is this?

11. n=m=1.Will this always be the case?

12. Are n and m the same values as the coefficients which balance the equation?

13. What is “overall reaction order”?

14. The value of k was calculated using Experiment 1. How would it have changed if Experiment 2 was used instead?

15. Read over Sample Exercise 12.1. Answer #23 on page 602.

Sect 4
1. How is the rate law expressed as: lnN2O5] =-kt+In[N2O5]0?
2. What does [N2O5]0 stand for?

3. What is the equation in #1 called? In this for a first order, second order, or zero order rate law?

4. If you know the initial concentration of the reactant and the rate constant, what can you calculate?

5. If a reaction is first order and you plot in [A] versus time, what will the graph look like?

6. What is second expressed for the integrated rate law in the first order?

7. Read over Sample Exercise 12.2 and 12.3. Answer #29 on page 570 on the back of this page.

8. Define half-life of a reactant. What is its symbol?

9. Reproduce the derivation of the first order half life equation 12.3. Will this equation work for any order?
10. What is the only thing that the first order half-life depends on?

11. Read over Sample Exercise 12.4. Answer #37 on the back of this page?

12. As a review: Write the general expression for a first order differential rate law. Write the general expression for a first order integrated rate law. Have these memorized!!!

13. Now write the general expression for a second order differential rate law. Write the general expression for a second order integrated rate law. Have these memorized!!!

14. For a second order reaction, if you plot 1/[A] versus t, what will the graph look like? How does this compare to the graph plotted for a first order reaction?

15. If you know the initial concentration of the reactant and the rate constant, what can you calculate?

16. Reproduce the derivation for the second order half life equation 12.6. What does the second order half life depend on? As the initial concentration is increased, the half life of the reaction (increases, decreases). This means that it takes (less, more) time to reach half the initial concentration.
17. Read over Sample Exercise 12.5.

18. If a plot of ln[A] versus t is graphed, what will the graph look like for a second order reaction?

19. When you want to determine, if a rate is first order or second order, what can you do?

20. You can see form the sample exercise that the half life for [C4H6]0=0.0100 mol/L. Calculate how long it takes 1630 seconds for the initial concentration to go from 0.0100 mol/L to 0.0050 mol/L. Calculate how long it will take for this concentration to be halved to 0.00250 mol/L. How does this half life compare to the first half it’s calculated?

21. For a first order reaction, half lives do not change, yet for second order they do. How is this so? Answer: Re-examine equation 12.6. What is the answer?
22. Answer #31 on page 604 on the back of this page.

23. What is 20? What is Y0? What is anything to the zero power?

24. For the zero reaction , what does the differential rate law look like?

25. What is the integrated rate law for a zero order reaction?

26. If a plot of [A] versus t for a zero order reaction is given, what does it look like?

27. Reproduce the derivation for the zero order half life equation 12.8. What does the zero order half life depend on? How does this compare to the second order half-life equation? If the initial concentration is increased, the half life of the reaction (increases, decreases). This means that it takes (less, more) time to reach half the initial concentration. Compare this answer to your answer to your answer in #16.
28. When are zero order reaction most often encountered.

29. Skip “Integrated Rate Laws for Reaction with More Than One Reactant”.

Sect. 5
1. The differential rate law shows how ___________changes with____________.

2. The integrated rate law shows _______________changes with_______________.

3. The rate laws in Table 12.6 are for reactions with one reactant only. True or False?

4. The method of initial rates is used to determine the differential rate law. A different method is used to determine the integrated rate law. How is this method used?

5. Once the integrated rate law is determined, what can then be calculated?

Sect. 6
1. What is a rxn mechanism

2. What is an intermediate?

3. Define elementary step.

4. Define Molecularity.

5. Define unimolecule step.

6. Define bimolecular step.

7. Termolecular step.

8. Why are collisions involving three species at the same time rare?

9. Write the general expressions for the rate laws for unimolecular, biomolecular, and termolecular reactioms. What do you notice?

10. What are the two requirements that the elementary steps must follow?

11. What is the rate determining step? This is the (slowest, fastest) step.

12. Which step determines the rate law?

13. Are rxn mechanisms absolute?

14. Read over Sample Exercise 12.7. Answer # 47

Sect. 7 

1. What happens to the rate of a reaction when temperature is increased?

2. What happens to the rate constant when temperature is increased?

3. What is the collision model?

4. According to KE molecular theory, as T increases, Velocity ( increases, decreases). Therefore, the frequency of collisions are (increased, decreased).

5. How does the rate of reaction compare to the calculated collision frequency?

6. What is threshold, A.K.A. activation energy?

7. Where does the energy come from to break the Br-N bonds? What from of energy is it converted to?

8. What is the transition state?

9. The reaction rate depends on (enthalpy, activation energy).

10. Where does this energy come from to get “over the hill” (i.e. overcome the Eact)?

11.  As T increases, it is (easier, harder) to get over the hill.

12.  As T increases, the number of effective collisions ___________________ .

13.  Some collisions have plenty of energy to get over the hill, yet they do not successfully react. Why not?

14. What are the two requirements that must be fulfilled in order for a reaction to occur?

15. What is the equation for the rate constant and in that equation, what is z? p?

16. If all collisions were effective in colliding, what would be the value of p?

17. What is the Arrhenius equation? What is A equal to? What is A called?

18. What from does equation 12.10 look like you?

19. If you graph 1n(k) versus 1/T, what will the graph look like? What will rise/run give you? How can you calculate the activation energy?

20. How often can you use the Arrhenius equation?

21. Read over Sample Exercise 12.7. Answer #53 on page 606.

22. What is the most common way to calculate Eact?

23. The rate constant does depend on the temperature. If T increases, k (increases decreases). What is the equation that allows you to calculate Eact when the rate constant is known for two different temperatures?

24. Read over Sample Exercise 12.8. Answer #55 on page 606.

Sect. 8       
1. When it is not feasible to increase the temperature to increase the reaction rate, what can you do?

2. What is an enzyme?

3. What is a catalyst?

4. How does a catalyst work?

5. If the “hill” is made smaller, (more, less) collisions will be effective.

6. Lowering the activation energy has what kind of an effect on enthalpy?

7. What is a homogeneous catalyst?

8. What is a heterogeneous catalyst?
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