
HE 2 Practice set2    Goldwhite Chem 102 W05 
 
1. The formation of chlorocarbon solvents such as CH2Cl2 proceeds through the reaction 
of chlorine with methane. Which of the following is a unimolecular reaction in the 
mechanism?  
A  CH4 + Cl• → CH3• + HCl 
B  H2 → 2 H• 
C  CH3• + Cl• → CH3Cl 
D  Cl2 → 2 Cl• 
E  CH2Cl• + Cl• → CH2Cl2 

 
2. The synthesis of nitrogen monoxide proceeds by the reaction of ammonia with oxygen 
as shown in the following unbalanced reaction: 

NH3(g) + O2(g) → NO(g) + H2O(g) 
If O2 is being consumed at a rate of 32 mole/sec, what is the rate of NO production? 
a. 38. mole/sec 
b. 1.9 x 103 mole/minute 
c. 15 x 103 mole/minute 
d. 1.9 x 102 mole/minute 
e. 1.4 x 105 mole/hour 
 
3. The first-order rate constant for the decomposition of trioxane is known to be 3.05 x 
10-4 1/s at 519 K. What is the half life of trioxane at 519 K 
f. 3.28 x 103 s 
g. 6.93 x103 s 
h. 0.693 hour 
i. 0.631 hour 
j. 0.328 hour 
 
4. Trioxane undergoes decomposition to formaldehyde at elevated temperatures. 

C3H6O3 (g) → 3 CH2O (g) 
The following data was collected for the gas phase reaction at 519 K: 



t(s) [C3H6O3] (M) 

0 1.50 

1200 1.04 

2400 0.72 

3600 0.50 

4800 0.35 

6000 0.24 

7200 0.17 
 
Determine the order of the decomposition in trioxane and the rate constant at 519 K.  
 
5. The reaction of NO with O2 to give oxygen is known to follow a third order rate law 
(rate = k[NO]2[O2]). Two possible mechanisms are shown below. 

Mechanism 1 
2 NO (g) + O2 (g) → 2 NO2 (g) (slow) 

Mechanism 2 

2 NO (g) ∅♦  (NO) 2 (g) (fast) 

(NO)2 + O2 → 2 NO2  (slow) 

 
Which of these two mechanisms is a more acceptable mechanism, based on the criteria 
given above? 
k. Mechanism 1 because it is simpler 
l. Mechanism 1 because its rate law is the same as the known rate law 
m. Mechanism 2 because it only involves 2 steps 
n. Mechanism 2 because only bimolecular processes are involved 
o. Mechanism 1 because no unstable species are formed 
 
 
 
 
 
 
 
 


