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Class Notes 

Class: XII Date: 4th August,2021 

Subject: Chemistry Topic: Chemical kinetics(Average 

rate, Inst. Rate, Rate law, Rate 
constant) 

 

Chemical Kinetics concerns with the measurements of rates of reactions proceeding under given 

conditions of temperature, pressure and concentration. The study of this part of chemistry is highly useful 

in determining the factors which influence the rates of reactions as well as the mechanisms of a number of 

chemical reactions. 

 

There are three main types of reactions: 

1. Instantaneous Reaction: 

 
2.  Extremely slow reaction: 

 
3. Moderate Rate Reaction: 

 
Rate or Velocity of a Reaction 

“The change in the concentration of reactant or product in unit time is called rate or velocity of a chemical 

reaction”. 

Thus, Rate of chemical reaction = Time taken for the change/ 

                                                       Change in concentration of reactant or product 
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Let us consider a general chemical change 

   A    →     B 
Reactant     Product 

If ∆[A] is the change in concentration of ‘A’ and ∆[B] is the change in concentration of ‘B’ in ∆t time, 

then,  

 

Rate of reaction = 

 

The negative (–) sign shows that the molar concentration of reactant ‘A’ decreases with time while the (+) 

sign indicates the molar concentration of product ‘B’ increases with time. 

For a general chemical transformation, 

nA + mB → pC + qD 

 

the rates of disappearance of reactants and rates of appearance of products are equalized by dividing them 

with the coefficients in the balanced chemical equation. Thus, 

 

 
 

It can be concluded from these expression that the rate of disappearance of H2 is 3/2  of the rate of the 

appearance of NH3 
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Average rate of reaction : By dividing the total change in concentration of reactant or product by a time 

interval, we actually get the average rate of the reaction. 

Instantaneous Rates : The instantaneous rate is obtained when a very small change in concentration (dc) 

is divided by very small time interval (dt). It is assumed that in dt time, the rate of the reaction remains 

constant. Thus, instantaneous rate = dt/dt 

 

 

 

 

Rate Law or Rate Equation of a Reaction : The mathematical expression which gives a relation 

between rate of the reaction and concentrations of reactants is known as rate law equation. The rate law is 

established by the kinetic study of a reaction experimentally. 

Let us consider a general reaction 

 
 

 

This expression is known as the observed rate law of the reaction 

1. The reaction is said to be of ‘a’ order with respect to reactant ‘A’ and of ‘b’ order with respect to 

reactant ‘B’. 

2. The overall order of the reaction is (a + b). 
 

 

Rate constant, velocity constant or specific reaction rate (k): 

The rate constant of a reaction is a measure of its rate of reaction. Fast reactions have higher value of ‘k’ 

while for slow reactions ‘k’ is low. Suppose, in a general chemical change, ‘a’ is the initial concentration 

of reactant A. 
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If ‘x’ moles of ‘A’ transform into product ‘B’ after time ‘t’, the moles of ‘A’ at time ‘t’ will be (a – x). 

Since, the rate of reaction is proportional to the concentration of ‘A’, so the rate of the reaction at time ‘t’ 

is – 

 

 
 

 

Definition of Rate Constant: At a given temperature, the rate constant is equal to the rate of reaction 

when the concentration of reactant(s) is unity. 

 

1. Rate constant, k is not affected by the concentration change of reactants, nor does it depends upon the 

initial concentration of a reactant. 

 

2. ‘k’ remains constant throughout the progress of the reaction. 

 

3. Positive catalyst increases the value of ‘k’, the rate constant. 

 

4. Rate constant, ‘k’ is always increased when temperature rises (for a certain temperature range). 

 

5. The rate of reaction of any time = Rate constant      Concentrations of reactant(s) at that time. 

 

6. Unit of ‘k’ depends upon the order of the reaction. 


