Chapter 14 Review Questions – By GG
1. Which of the following graphs represents a second-order reaction? 
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2. The reaction represented below is a multi-step process: 

A  + B ( C + D

C + M ( X 

X + Y ( Q 

What are the intermediates of this reaction? 
I. M and Y

II. C

III. X

IV. D and Q

a. I only

b. I and II only

c. III only

d. II and III only

e. II and IV only 

3. What is the rate law for the following reaction? 

Step 1: 
O3 (g) ( O2 (g)  + O(g) 
(slow)

Step 2: 
O3(g) + O(g) ( 2 O2 (g)    (fast)

a. Rate = k[O3] 

b. Rate = k [O3]2
c. Rate = k[O2]2
d. Rate = k[O2][O]

e. Rate = k[O3]2[O2]

4. Which of the following is true about a catalyst? 

a.
A catalyst increases the rate of reaction by increasing the activation energy.   

b. 
A catalyst decreases the rate of reaction by increasing the activation energy. 

c. 
A catalyst decreases the rate of reaction by decreasing the activation energy.

d. 
A catalyst increases the rate of reaction by decreasing the activation energy. 

5. If the rate law for the overall equation 2NO(g) + Br2 (g) ( 2NOBr(g) is 

      Rate = k[NO]2[Br2], which of the following will most likely represent the multi-step mechanism for the reaction? 
a.  Step 1: 
2NO(g) + Br2 (g) ( 2NOBr(g)    
(slow)
b. Step 1: 

2 NO(g) (( N2O2 (g)  

(fast equilibrium)
    Step 2: 
N2O2 (g) + Br2 (g) ( 2 NOBr (g) 
(slow)

c. Step 1: 

2 NO(g) (( N2O2 (g)  

(slow equilibrium)
    Step 2: 
N2O2 (g) + Br2 (g) ( 2 NOBr (g) 
(fast)

d. Step 1: 

NO(g) ( N2 (g) + O2 (g)  

 
      (fast)
    Step 2: 
O2 (g) + NO(g) + Br2 (g) ( 2 NOBr (g) 

 
      (slow)

    Step 3: 
6O2(g) + N2 (g) + 2NOBr(g) (( Br2(g) + O2(g) + 4NO3-2(g)  (fast equilibrium)  
Open Response: 

6. a. Label the following diagram for the reaction CH4 + 2 O2 ( CO2 + 2 H2O: 


Potential Energy






Reaction ( 
i. The activation energy for the forward reaction 

ii. The enthalpy change for the reaction 

iii. The addition of a catalyst 

b. Is the reaction endothermic or exothermic? Justify your answer. 

c. Does the addition of a catalyst change the reaction mechanism? Explain.  
ANSWERS: 

1. C

2. D

3. A

4. D

5. B

6. b) The reaction is exothermic because the change in energy is negative as the energy of the products is less than that of the reactants. 
c) The addition of a catalyst adds a step to the process but it does not change the overall equation. A catalyst provides an alternate route for the reaction process. 
CH4 + 2 O2





CO2 + 2 H2O








