[BLB 14-87] Sample Problem 1. The following mechanism has been proposed for the gas phase reaction of chloroform (CHCl3) and chlorine:

Step 1: Cl2 (g) 
  2Cl (g)




[fast]

Step 2: Cl (g) + CHCl3 (g)  
HCl (g) + CCl3 (g)

[slow]

Step 3: Cl (g) + CCl3 (g) 

CCl4(g)


[fast]

a) What is the overall reaction?

b) What are the intermediates in the mechanism?

c) What is the molecularity of each of the elementary step?

d) What is the rate determining step?

e) What is the rate law predicted by the mechanism?
[Chang 13-100] Sample Problem 2. Thallium(I) is oxidized by cerium(IV) as follows:




Tl+ + 2Ce4+ ( Tl3+ + 2Ce3+
The elementary steps in the presence of Mn(II), are as follows:


Step 1: Ce4+ + Mn2+ ( Ce3+ + Mn3+

Step 2: Ce4+ + Mn3+ ( Ce3+ + Mn4+

Step 3: Tl+ + Mn4+ ( Tl3+ + Mn2+
a) Identify the catalyst/s

b) Identify the intermediate/s

c) Identify the RDS if the experimental rate law is rate = k[Ce4+][Mn2+]
[Silberberg 16-74] Sample Problem 3. In a study of nitrosyl halides, a chemist proposes th following mechanism for the synthesis of nitrosyl bromide:

Step 1: NO(g) + Br2(g) 
 NOBr2(g)
[fast]


Step 2: NOBr2(g) + NO(g) ( 2NOBr(g) [slow]

If the rate law is rate = k[Br2][NO]2, is the proposed mechanism valid? If so, show that it satisfies the three criteria for validity.
[Chang 13-52] Sample Problem 3. Give one plausible mechanism for the reaction:



2H2 (g) + 2NO (g) ( N2(g) + 2H2O(g)

rate = k[H2][NO]2 
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