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SCH 3354 : REACTION KINETICS 

 
DATE: OCTOBER, 2020           TIME: 2 HOURS 

INSTRUCTIONS:  Answer question one and any other two questions.  
 

QUESTION ONE (30 MARKS) 

a) State four characteristics of catalysed reactions.    (4 Marks) 

b) (i)   Define the term rate of reaction.     (1 Mark) 

(ii)   State three classical methods for determining the rate law for a chemical reaction. 

          (3 Marks) 

c) Consider the reaction. 

� � 2� �  � → 3	 � 2
 

(i)  Write the differential rate equation     (2 Marks) 

(ii)  Write the rate expression for this reaction.    (2 Marks) 

d) Discuss , briefly how the following factors affect the rate of reaction; 

(i)  Concentration of reactacts.     (2 Marks) 

(ii)   Reaction medium       (3 Marks) 

(iii) Complexity of reaction mechanism    (2 Marks) 

(iv)  Isotopic composition of a reactant.    (2 Marks) 

e) Consider the reaction; 

                 N� � 3H� → 2NH� 

(i) What is the order of the reaction?     (2 Marks) 
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(ii)  What is the molecularity of the reactions?    (1 Mark) 

(iii)  Explain why the reaction above is uncommon.   (2 Marks) 

f) The half-life period of a reaction of the first order is 300s. Calculate its rate constant in 

seconds.         (3 Marks) 

QUESTION TWO (20 MARKS) 

a) Describe two methods used for determining the order of a reaction   (4 Marks 

b) Show that the following mechanism for 2NO(g) + Br2→ 2���� also produces arate law 

consistent with experimental law. 

Rate K[NO]2 [Br2] 

Step I =
NO(g) +NO(g)

K

K-1
N2O2(g)   (fast  equilibrium) 

Step II  N2O2(g)+BR2(g)
K2

2NOBr(g) (slow) 

c)  (i)   Determine the term half-life period.     (5 Marks) 

(ii)  A reaction is second order in one of the reactant and the rate constant is 0.5 mol- dm3 

min-1. What is the half-life period if the initial concentration is; 

I.  0.2 mol dm-3        (2 Marks) 

II.  0.1 Mol dm-3        (2 Marks) 

III.  If it was a first  order reaction      (2 Marks) 

d) With suitable examples distinguish between “promote” and “inhibitor” as used in 

catalysis.         (4 Marks) 

QUESTION THREE (20 MARKS) 

a) Briefly explain the transition state theory.     (5 Marks) 
b) The rate constant of a zero order reaction is 0.2 mol ����h���. What will be the initial 

concentration of the reactant if after half an hour its concentration is 0.05 mol ����. 

(3 Marks) 

c) The rate of a reaction was followed by measuring the concentration of one of the 

reactants at different intervals. Following data was obtained; 

Time    0 10 20 40 80 120 160 
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Conc.(x10���) 3.33 2.22 1.67 1.11 0.667 0.476 0.370 

i.  Find the order of this reaction, graphically.    (7 Marks) 

ii.  If this is the only reactants; 

I.  What is the rate law for the reaction?   (1 Mark) 

II.  What is the specific reaction rate?    (2 Marks) 

iii.  What will be the rate of this reaction when the concentration of the reactants are 

10���?        (2 Marks) 

QUESTION FOUR (20 MARKS) 

a) Distinguish between concurrent and consecutive reactions.   (2 Marks) 
b) State the conditions that must prevail for a reaction to take place.  (4 Marks) 

c) The following mechanism has been proposed for the gas-phase reaction of chloroform 

CH Cl3 and chlorine; 

 
Cl2(g)

k-1

k1 2Cl(g)
(fast)

Step I
 

               
S t e p  I I C l ( g )  +  C H C l3 ( g )

k 2 H C l  ( g ) +  C C l3 ( g ) ( s l o w )

S t e p  I I I
C l  ( g )   +   C C l3 ( g ) C C l 4 ( f a s t )

 

(i)  What is the overall reaction?      (2 Marks) 
(ii)   What are the intermediates in the reaction?    (1 Mark) 

(iii) What is the molecularity of each of the elementary steps?  (2 Marks) 

(iv)  What is the rate-determining step?     (1 Mark) 

(v)  What is the rate law predicted by the mechanism?   (1 Mark) 

d) The rate constants of a reaction at 27oC and 37oC are 1.3 � 10�����and 2.6 � 10����� 

respectively. Determine; 

(i)  Its activation energy        (3 Marks) 

(ii)   The frequency factor       (2 Marks) 

(iii)  Its rate constant at 47oC      (2 Marks) 


