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Q1. Explain the difference between a fast and a slow transformation.
Fast transformation: A fast transformation occurs at a high rate, meaning the reactants are converted to products quickly. This is often characterized by a large rate constant and can be observed in reactions that involve weak bonds or low activation energy.
Slow transformation: A slow transformation occurs at a low rate, indicating that the reactants take a longer time to convert into products. This is typically associated with strong bonds or high activation energy, resulting in a smaller rate constant.
 Q2. What is homogeneous catalysis? Heterogeneous catalysis?
Homogeneous catalysis: This occurs when the catalyst and the reactants are in the same phase (usually liquid). The catalyst interacts with the reactants to lower the activation energy, facilitating the reaction.
Heterogeneous catalysis: This occurs when the catalyst is in a different phase than the reactants (usually solid catalyst with liquid or gas reactants). The reaction occurs at the surface of the catalyst, and the reactants must adsorb onto the catalyst surface to react.
 Q3. What information can you obtain from a concentration vs. time graph?
A concentration vs. time graph provides information about the rate of reaction, the order of the reaction, and the half-life of the reactants. The slope of the graph indicates the rate of change of concentration over time, and the shape of the curve can help determine whether the reaction is zero-order, first-order, or second-order.
Exercise 1
For  the reaction
1. Rate of the reaction: The rate of reaction is equal to the rate of appearance of, C which is: 
2. Rate of disappearance of A and B[image: ]
Exercise 2
1. Define the half-life and express it mathematically according to the order n :
The half-life () is the time required for the concentration of a reactant to decrease to half of its initial concentration.


 For a reaction of order: n
- Zero-order: 
 - First-order: 
 - Second-order:
2. Determine the reaction order using the given data:
  
From the half-lives provided:             £For , 
                                                 For ,  
      The half-life is inversely proportional to the concentration, indicating a second-order reaction.

      3. Deduce the expression for the concentration  as a function of time for this order:
     - For a second-order reaction     :          
     4. Using the expression for  , determine the rate constant :
     - Using and  

       
Exercise 3
a. Calculate k2​ at T2=308 K  
We use the Arrhenius equation in its logarithmic form:

Substitute the known values:




b. Calculate the ratio 


From the above:
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For A: The stoichiometry gives —3 ‘5 — < mus 7431 =2 x15x10*=6.0x 10 mol L 's1.
For B: Similarly, —+ 48 _ "fl,m 7$ 2 x15x107%—9.0 x 10 "mol L 's~L
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