Practice Problems – Chemical Kinetics

1.  For the reaction given below, what is the instantaneous rate for each of the reactants and products?



3 A   +   2 B   (  4 C

2.  Given the following experimental data, find the rate law and the rate constant for the reaction:
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NO (g)   +   NO2  (g)   +  O2 (g)  (  N2O5 (g)

Run
[NO]o , M 
[NO2[o , M
[O2]o , M
Initial Rate, Ms-1
   1
   0.10 M
0.10 M

  0.10 M
  2.1 x 10-2
   2
   0.20 M
0.10 M

  0.10 M
  4.2 x 10-2
   3
   0.20 M
0.30 M
 
  0.20 M
  1.26 x 10-1
   4
   0.10 M
0.10 M

  0.20 M
  2.1 x 10-2
3.  The half-life of a radioisotope is found to be 4.55 minutes. If the decay follows first order kinetics, what percentage of isotope will remain after 2.00 hours?

4.  The mechanism of a reaction is shown below.  


a)  What is the overall reaction?

b)  Which compounds are intermediates?  

c) Predict the rate law based on this mechanism.

d)  What is the overall order of the reaction?


HOOH  +  I¯   (   HOI  +  OH¯   
(slow)


HOI  +  I¯  (   I2   +   OH¯ 

(fast)


2OH¯   +   2H3O+  (  4 H2O

(fast)

5.  For the reaction A + B ( C, the rate constant at 215 oC is 5.0 x 10-3 and the rate constant at 452o C is 1.2 x 10-1.


a)  What is the activation energy in kJ/mol?


b)  What is the rate constant at 100o C.

Answers:
1.  
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2.  Rate =  k[NO] [NO2]
k  =  2.1 M-1s-1
3.  k = 0.152 min-1
At  =  1.15 x 10-6 %  (not much!!)

4.  a)   Overall reaction:
HOOH  +  2 I¯   +  2 H3O+    (   I2   +  4 H2O

     b)   Intermediates:  OH¯  and HOI

     c)   Predicted mechanism:   Rate =  k [HOOH][I¯ ]

     d)  Overall order:  2nd order

5.  a) 39.4 kJ/mol

     b) 2.50 x 10-4 s-1
_1214812196.unknown

_1214812245.unknown

