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1.  Chemical Kinetics                                           
 

Introduction to kinetics:  

  Rates of chemical reactions – definition of rates, rate laws and rate 

constants, reaction order and molecularity, determination of rate law, 

factors affecting reaction rates. 

 
 

 Integrated rate laws –  

Zeroth-order reactions, first-order reactions, second-order reactions 

(with equal and unequal initial concentration of reactants), half-life 

period. 
 

 



Methods for determination order of a reactions. 

 

 Arrhenius equation-  

temperature dependence of reaction rates, interpretation of Arrhenius 

parameters. 

 

Reaction dynamics  

 collision theory and transition-state theory of bimolecular reactions, 

comparison of the two theories. 

 

 Problems. 



Introduction to kinetics 
 

Rate of chemical reactions : 

What is Chemical  Kinetics ? 

Measurement of rate of chemical reaction under the given 

conditions temperature, pressure & concentration. 

           

A                    B  



Change in concentration of a reactant or product in unit time 
 

1. Rate of consumption of reactant  

The rate of decrease in concentration of any one of the reactants 

per unit time. 
          

                        

2.  Rate of formation of product  

 The rate of increase in concentration of any one of the products. 

 𝑟 = +
𝑑,𝐵-

𝑑𝑡
 

𝑟 = −
𝑑,𝐴-

𝑑𝑡
 

Rate of a reaction 

A                    B  



1)        aA  + bB                cC  +  dD 

                                                       

𝑟 = −
1

𝑎

𝑑 𝐴

𝑑𝑡
= −

1

𝑏

𝑑 𝐵

𝑑𝑡
=  +

1

𝑐

𝑑 𝐶

𝑑𝑡
=  +

1

𝑑

𝑑,𝐷-

𝑑𝑡
 

 

 

2)       A  + 3B                 2C + D + 2E 
 

                       r = −
𝑑 𝐴

𝑑𝑡
= −

1

3

𝑑 𝐵

𝑑𝑡
=
1

2
 
𝑑 𝐶

𝑑𝑡
=
𝑑 𝐷

𝑑𝑡
= 

1

2
 
𝑑,𝐸-

𝑑𝑡
 

Reaction rate ? 
 



3)       2NO(g)  +   2H2(g)                   N2(g)   +   2H2O(g) 

r= −
1

2
 
𝑑 𝑁𝑂

𝑑𝑡
= −

1

2

𝑑 𝐻
2

𝑑𝑡
=
𝑑 𝑁

2

𝑑𝑡
=
1

2

𝑑,𝐻
2
𝑂-

𝑑𝑡
  



Rate Law & Rate constant /velocity constant 

𝑥A               yB  

The rate of reaction is experimentally given by, Rate-law 

𝑟 = 𝑘 𝐴
𝑥 

k is rate constant / velocity constant of the reaction at the given 

temperature.  

If [A] is unity ; 

r = k
 

 



Thus rate constant of reaction, is the rate of reaction 

when concentration of each reactant is unity. 

If [A]=[B]=[C]=1,    then    k = r 

𝑟 = 𝑘 𝐴
𝑎
𝐵
𝑏
𝐶
𝑐 

aA  +  bB  +  cC                Product ,             

Rate law for this reaction is,  



The sum of the concentration power of the reactant 

molecules in rate-law expression. 

Order of reaction  

eg,  

A→P 

A→P 𝑟 = 𝑘,𝐴-0 

Reaction Rate law  
(experimental quantity) 

Order 

Zero 

𝑟 = 𝑘,𝐴- First  

2A→P 𝑟 = 𝑘 𝐴 2 Second 



Reaction Rate law Order 

A+B→P 

 

𝑟 = 𝑘 𝐴 ,𝐵- 
 

Second order 

3A→P 

 

𝑟 = 𝑘 𝐴 3 

 

Third order  

2A+B→P 

 

𝑟 = 𝑘 𝐴 2,𝐵- 
 

Third order 

A+2B→P 

 

𝑟 = 𝑘 𝐴 𝐵 2 

 

Third order 

A+B+C→P 

 

𝑟 = 𝑘 𝐴 𝐵 ,𝐶- 
 

Third order                             

A+(1/2)B→P 

 

𝑟 = 𝑘 𝐴 ,𝐵-
1
2  1.5th order 

From this table order may be 0, 1,2,3 & fraction. 



Order of a reaction is a experimental quantity. 

 

Order of a reaction  can be zero , integer or fraction. 

 

The reactions taking place in one step are called elementary 

reactions. In such reaction by seeing reaction on paper we can 

find order. 

 

 In Complex reaction (which takes place in more than one step) 

balanced chemical equation never gives us a true order order of a 

complex reaction. 



KClO3 + 6FeSO4 + 3H2SO4 → KCl + 3Fe2(SO4)3 + 3H2O 
 
 

This reaction which apparently seems to be of tenth order is actually 

a second order reaction. This shows that this reaction takes place in 

several steps ie, this is a complex reaction. 

What is the order of given reaction  ? 



Molecularity of a reaction  

The number of reacting species (atoms, ions or molecules) taking 

part in an elementary reaction,  

which must collide simultaneously in order to bring about a 

chemical reaction is called molecularity of a reaction. 

NH4NO2 → N2 + 2H2O                   Unimolecular  reaction 

2HI → H2 + I2                                    Bimolecular reaction 

2NO + O2 → 2NO2                           Trimolecular reaction 



Order of a reaction  

The sum of the concentration power of 
the reactant molecules in rate-law 
expression 

It is experimental quantity 

It can be zero, integer or fraction  

Order is applicable to elementary as well 
as complex reactions 

Molecularity of a reaction  

The number of reacting species (atoms, 
ions or molecules) taking part in an 
elementary reaction 

It is theoretical quantity 

It is always Integer. can’t be fraction or 
zero. 

molecularity is applicable to only for 
elementary reactions. 



Units of rate constants Zero order Rxn 

𝑅𝑎𝑡𝑒 = 𝑘 𝐴 0 

−
𝑑 𝐴

𝑑𝑡
= 𝑘 

𝐶𝑜𝑛𝑐𝑛

𝑡𝑖𝑚𝑒
= 𝑘 

Concn = moles/lit.   

mol.lit.-1sec-1 

Concn = mole/dm3  

mol.dm-3sec-1 



First order Rxn 
 
𝑅𝑎𝑡𝑒 = 𝑘 𝐴 1 

−
𝑑 𝐴

𝑑𝑡
= 𝑘 𝐴  

𝑐𝑜𝑛𝑐𝑛

𝑡𝑖𝑚𝑒 𝑐𝑜𝑛𝑐𝑛
 

Concn = moles/lit.   

Sec.-1 

Concn = mole/dm3  

Sec.-1 



𝑅𝑎𝑡𝑒 = 𝑘 𝐴 2 

−
𝑑 𝐴

𝑑𝑡 𝐴 2
= 𝑘 

𝑐𝑜𝑛𝑐𝑛

𝑡𝑖𝑚𝑒. 𝑐𝑜𝑛𝑐𝑛 2
= 𝑘 

Concn = moles/lit 

mol-1lit.sec-1 

Concn = mole/dm3  

mol.-1dm3sec-1 

Second order Rxn 



Nth order Rxn 

𝑅𝑎𝑡𝑒 = 𝑘 𝐴 𝑛 

−
𝑑 𝐴

𝑑𝑡 𝐴 𝑛
= 𝑘 

𝑐𝑜𝑛𝑐𝑛

𝑡𝑖𝑚𝑒. 𝑐𝑜𝑛𝑐𝑛 𝑛
= 𝑘 

 

Concn = moles/lit 

mol.1-nlit.n-1sec-1 

Concn = mole/dm3  

mol.1-n(dm3)n-1sec-1 



Unit of Rate constant k  

mol.1-nlit.n-1sec-1 

 

Order of reaction Unit of rate constant 

n=0 Zero order reaction mol.lit.-1sec-1 

 

n=1 First order reaction Sec.-1 

 

n=2 Second order reaction mol-1lit.sec-1 

 

n=3 Third order reaction mol1-nlit.n-1sec-1 

 



Determination of rate law 

1. Isolation method  

                                      A  +  B                 Product 
 

Concentration of all the reactants except one are in large 

excess. 

 

 If B is in large excess,  that means its concentration is constant  

throughout the reaction                                                    

          then we get rate expression w. r. t. A 

 
 



  similarly, If A is in large excess, that means its 

concentration is constant  throughout the reaction 

          then we get rate expression w. r. t. B 

            

By comparing two rate expressions we get the overall 

rate-law. 



Experiment no [A] [B] Overall rate 

1 30 30 100 

2 60 30 400 

3 30 60 200 

4 60 60 800 

In Experiment 1 & 2 the concn of B is kept constant. Therefore we 

write rate expression w.r.t. A 

1. 𝑅𝑎𝑡𝑒 = 𝑘 𝐴 a[B]b               

      100 = 𝑘30𝑎30b 

Write rate-law & find the order of reaction from the given 

experimental data ? 



Divide eq. 2 by 1 

400

100
=

60

30

a

(
30

30
)

b 

4 = 2a    

𝒂 = 𝟐 

2. 𝑅𝑎𝑡𝑒 = 𝑘 𝐴 a[B]b 

    400 = 𝑘60a30b 

 In Experiment 1 & 3 the concn of A is kept constant. Therefore 

we write rate expression w.r.t. B 

Experiment no [A] [B] Overall rate 

1 30 30 100 

2 60 30 400 

3 30 60 200 

4 60 60 800 



 

 
1. 𝑅𝑎𝑡𝑒 = 𝑘 𝐴 a[B]b               

      100 = 𝑘30𝑎30b 

 

3. 𝑅𝑎𝑡𝑒 = k A a B b 

       200 = 𝑘30𝑎60𝑏 

Divide eq. 3 by 1 

200

100
=
60

30

𝑏 

 

2 = 2𝑏 

𝒃 = 𝟏 

Overall rate-law is 

𝑅𝑎𝑡𝑒 = 𝑘 𝐴 a[B]b 

 

𝑹𝒂𝒕𝒆 = 𝒌 𝑨 𝟐[B]1    & order is 3. 

Experiment no [A] [B] Overall rate 

1 30 30 100 

2 60 30 400 

3 30 60 200 

4 60 60 800 



2. Initial rates method 
         A  +  B                   Product 

This method is used in conjunction with the isolation method. In 

this method initial rates of reaction is determined for different 

concn of A reactant by keeping B reactant concn constant 

 From that we get  

 
  

𝑅𝑎𝑡𝑒 = 𝑘 𝐴 𝑎 

taking log on both sides 

log 𝑅𝑎𝑡𝑒 = 𝑙𝑜𝑔𝑘 + 𝑎𝑙𝑜𝑔 𝐴  

log 𝑅𝑎𝑡𝑒 = 𝑎𝑙𝑜𝑔 𝐴 + 𝑙𝑜𝑔𝑘 

𝑦 = 𝑚𝑥 + 𝑐   
 



𝑅𝑎𝑡𝑒 = 𝑘 𝐴 𝑎 𝐵 𝑏 

lly, by keeping A reactant concn constant….Determine the value of b 

from slope 

Then put value of a & b in rate law expression.  

Plot a graph, we get straight line with intercept logk & slope a 







Factors affecting reaction rates 

1. Temperature 

        The rate of reaction increases as temperature increases, the 

rate of reaction decreases as temperature decreases. Generally 

rate of reaction get doubled by increasing the temp. by 10oC. 
 

2.  Catalyst 
         A catalyst is a substance that can increase the rate of a 

reaction but which itself unchanged in amount & chemical 

composition at the end of the reaction.  
 

    
 



3.  Concentration 

         Concentration refers to the no of particles in a given volume 

concentration is like strength of a substance. The higher the 

concentration of the substance higher the reaction rate.  

 

4. Surface area 
       An increase in surface area will result in an increase of the 

exposure ,of reactants to one another. 

       The greater the exposure , the greater the reaction rate. 

 

5. Stirring 
        Stirring will also cause an increase in reactant exposure. 

         Therefore, the more stirring ,the faster the reaction rate. 



Problems 

1.  For the reaction R → P, the concentration of a reactant 

changes from 0.03M to 0.02M in 25 minutes. Calculate the 

average rate of reaction using units of time both in minutes and 

seconds. 

 

 

 
𝑅𝑎𝑡𝑒 = −

𝑑,𝑅-

𝑑𝑡
 

=
0.03 − 0.02 𝑀

25 𝑚𝑖𝑛
 

=
0.01

25
𝑀.𝑚𝑖𝑛

− 1 



2.  In a reaction, 2A → Products, the concentration of A decreases 

from 0.5mol L–1 to 0.4 mol L–1 in 10 minutes. Calculate the rate 

during this interval? 
 

𝑅𝑎𝑡𝑒 = −
𝑑,𝑅-

𝑑𝑡
 



3. For a reaction, A + B → Product; the rate law is given by,  

r = k [ A]1/2 [B]2. What is the order of the reaction? 



4. The conversion of molecules X to Y follows second order 

kinetics. If concentration of X is increased to three times how will 

it affect the rate of formation of Y ? 

 



5. Calculate the overall order of a reaction which has the rate 

expression 

(a) Rate = k [A]1/2 [B]3/2 

(b) Rate = k [A]3/2 [B]–1 



6. A reaction is second order with respect to a reactant. How is 

the rate of reaction affected if the concentration of the reactant 

is 

(i) doubled (ii) reduced to half ? 



7. From the rate expression for the following reactions, determine 

their order of reaction and the dimensions of the rate constants. 

(i) 3NO(g) → N2O (g) Rate = k[NO]2 

(ii) H2O2 (aq) + 3I– (aq) + 2H+ → 2H2O (l) + 3 I  Rate = k[H2O2][I
-] 

(iii) CH3CHO (g) → CH4 (g) + CO(g) Rate = k [CH3CHO]3/2 

(iv) C2H5Cl (g) → C2H4 (g) + HCl (g) Rate = k [C2H5Cl] 
 



8.  



9.     Mention the factors that affect the rate of a chemical reaction. 
 



10.  



11. 



12.Which of the following statements is correct? 

(i) The rate of a reaction decreases with passage of time as the 

concentration of reactants decreases. 

(ii) The rate of a reaction is same at any time during the reaction. 

(iii) The rate of a reaction is independent of temperature change. 

(iv) The rate of a reaction decreases with increase in concentration 

of reactant(s). 



13. Rate law for the reaction A + 2B ⎯→ C is found to be 

Rate = k [A][B] 

Concentration of reactant ‘B’ is doubled, keeping the concentration 

of ‘A’ constant, the value of rate constant will be______. 

(i) the same 

(ii) doubled 

(iii) quadrupled 

(iv) halved 



14. 





15. 



Integrated rate-
laws 

Zero order 
reaction 

First order 
reaction 

Second order 
reaction (with 

equal initial 
concentration) 

Second order 
reaction (with 

unequal initial 
concentration) 



Zero order reaction : 

                                 The reaction in which the rate of reaction is 

independent of initial concentration of reactant molecule. 
                                  

A             Product 

𝑅𝑎𝑡𝑒 = 𝑘 𝐴 0 

−
𝑑 𝐴

𝑑𝑡
= 𝑘 𝐴 0 

− 
𝑑 𝐴

𝑑𝑡
= 𝑘 



−𝑑 𝐴 = 𝑘𝑑𝑡 

Taking integration on both sides 
[A]0 is initial concn of A 

[A]t is concn of A at time t 

Time is from t= 0 to t=t 

 −𝑑 𝐴 = 𝑘 𝑑𝑡
𝑡=𝑡

𝑡=0

𝐴
𝑡

𝐴
0

 

− 𝐴     = 𝑘*𝑡+ 
[A]0 

[A]t 

0 

t 

− 𝐴 𝑡 − 𝐴 0 = 𝑘*𝑡 − 0+ 



− 𝐴 𝑡 + 𝐴 0 = 𝑘𝑡 

𝐴 0− 𝐴 𝑡 = 𝑘𝑡 

𝑘 =
𝐴 0− 𝐴 𝑡

𝑡
 

(1) 

From equation (1) 

− 𝐴 𝑡 = 𝑘𝑡 − 𝐴 0 

𝐴 𝑡 = −𝑘𝑡 + 𝐴 0 

𝑦 = 𝑚𝑥 + 𝑐 

Compare this with equation of line 

(2) 



𝑦 𝑎𝑥𝑖𝑠 = 𝐴 𝑡 
 

𝑥 𝑎𝑥𝑖𝑠 = 𝑡 

𝑆𝑙𝑜𝑝𝑒 = 𝑚 = −𝑘 𝐼𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 = 𝑐 = 𝐴 0 

𝐴 𝑡 

𝑡,min 



Half life of zero order reaction:  

The time at which only 50% of reactant get converted into product. 

                                                  or 

The time at which only half of the reactant get converted into product.  

             ⸫  Put 𝐴 𝑡 =
𝐴
0

2
   in equation   (2) & 𝑡 = 𝑡 1

2
  

𝑘 =
𝐴 0−

𝐴 0

2
𝑡 1

2
 

 

 

 
 

 

 

 

 

         

𝑘 =
𝐴 0

2𝑡
1 2
 

 

  

⸫       𝑡 1
2
 =

𝐴
0

2𝑘
 

The half life of zero order 

reaction is directly 

proportional to initial 

concentration of reactant 

molecule 
 



First Order Reaction:  

The reaction in which rate of reaction is depends on first power of 

the reactant molecule. 

                  A           Product 

                   𝑅𝑎𝑡𝑒 = 𝑘 𝐴 1 

                                −
𝑑 𝐴

𝑑𝑡
= 𝑘 𝐴  

                   −
𝑑 𝐴

𝐴
= 𝑘𝑑𝑡 

                Taking integration on both sides 
 

                             

               



− 
𝑑 𝐴

𝐴

𝐴 𝑡

𝐴 0

= 𝑘 𝑑𝑡
𝑡

0

 

 

−*ln 𝐴 + = 𝑘*𝑡+ 
𝐴 0 

𝐴 𝑡 t 

0 

−*𝑙𝑛 𝐴 𝑡 − 𝑙𝑛 𝐴 0 = 𝑘*𝑡 − 0+ 

− ln 𝐴 𝑡 + ln 𝐴 0 = 𝑘𝑡 

ln 𝐴 0 − ln 𝐴 𝑡 = 𝑘𝑡 

𝑘𝑡 = ln 𝐴 0− ln 𝐴 𝑡 



𝑘 =
1

𝑡
𝑙𝑛
𝐴 0

𝐴 𝑡
 

𝑘𝑡 = ln 𝐴 0− ln 𝐴 t 

𝑘𝑡 = 𝑙𝑛
𝐴 0

𝐴 𝑡
 

𝑘 =
2.303

𝑡
𝑙𝑜𝑔

𝐴 0

𝐴 𝑡

 

−ln 𝐴 𝑡 = 𝑘𝑡 − ln 𝐴 0 

ln 𝐴 𝑡 = −𝑘𝑡 + ln 𝐴 0 

𝑦 = 𝑚𝑥 + 𝑐 



ln 𝐴 𝑡 = −𝑘𝑡 + ln 𝐴 0 

ln 𝐴 𝑡 = ln 𝐴 0 − 𝑘𝑡 

𝐴 𝑡 = 𝐴 0𝑒
−𝑘𝑡 

From this equation, it can be seen that the concentration of A 

decreases with time in an exponential way. Such a relationship is 

sometimes referred to as an exponential decay. 

𝐴 𝑡 

𝑡𝑖𝑚𝑒 



Half life of first order reaction:  

The time at which only 50% of reactant get converted into product. 

                                                  or 

The time at which only half of the reactant get converted into 

product.  

             ⸫  Put 𝐴 𝑡 =
𝐴
0

2
   in First order equation & 𝑡 = 𝑡 1

2
  

𝑘 =
2.303

𝑡
𝑙𝑜𝑔

𝐴 0

𝐴 𝑡

 

𝑘 =
2.303

𝑡 1
2
 
𝑙𝑜𝑔

𝐴 0

𝐴 0
2
 

 



𝑡 1
2
 =

2.303

𝑘
𝑙𝑜𝑔

2 𝐴 0

𝐴 0

 

𝑡 1
2
 =

2.303

𝑘
𝑙𝑜𝑔2 

𝑡 1
2
 =

2.303

𝑘
∗ 0.3010 

𝑡 1
2
 =

0.693

𝑘
 

The half life of first order reaction is independent of initial 

concentration of reactant molecule 



Second order Reaction (with equal initial concentration of reactant )                  

The reaction in which rate of reaction is depends on Second power of 

the reactant molecule. 

2 A                         Products 

Rate = k[A]2 

−
𝑑 𝐴

𝑑𝑡
= k,A-2 

 

−
𝑑 𝐴

𝐴 2
= 𝑘𝑑𝑡 



If the equation is integrated between limits on concentration of [A]o 

at t=0 and [A]t at time t, we have 

− 
𝑑,𝐴-

𝐴 2
= 𝑘 𝑑𝑡

𝑡

0

𝐴
𝑡

𝐴
0

 

 𝑥𝑛 =
𝑥𝑛+1

𝑛 + 1
 

−  𝐴
− 2 
𝑑,𝐴- = 𝑘 𝑑𝑡

𝑡

0

𝐴
𝑡

𝐴
0

 

− 
1

𝐴 2
  𝑑,𝐴- = 𝑘 𝑑𝑡

𝑡

0

𝐴
𝑡

𝐴
0

 

*
𝐴

− 2 + 1

−2 + 1
+ = 𝑘*𝑡+ 



−
𝐴

− 2 + 1

−2 + 1
= 𝑘*𝑡+ 

0 

𝑡 

𝐴 0 

𝐴 𝑡 

−
𝐴

− 1

−1
= 𝑘(𝑡 − 0) 

𝐴 0 

𝐴 𝑡 

1

𝐴
= kt 

𝐴 𝑡 

𝐴 0 

1

𝐴 𝑡

−
1

𝐴 0

= 𝑘𝑡 

𝑘 =
1

𝑡

1

𝐴 𝑡

−
1

𝐴 0

 



1

𝐴 𝑡

−
1

𝐴 0

= 𝑘𝑡 

1

𝐴 𝑡

= 𝑘𝑡 +
1

𝐴 0

 

𝑦 = 𝑚𝑥 + 𝑐 

𝟏

𝑨 𝒕

 

𝟏

𝑨 𝟎

 

𝑺𝒍𝒐𝒑𝒆 = 𝒎 = 𝒌 



The time at which only 50% of reactant get converted into 

product. 

                                                  or 

The time at which only half of the reactant get converted into 

product.  

             ⸫  Put 𝐴 𝑡 =
𝐴
0

2
   in Second order equation & 𝑡 = 𝑡 1

2
  

Half life of Second order reaction:  

𝑘 =
1

𝑡

1

𝐴 𝑡

−
1

𝐴 0

 



𝑘 =
1

𝑡 1
2
 

1

𝐴 0

2

−
1

𝐴 0

 

𝑡 1
2
 =

1

𝑘

2

𝐴
0

−
1

𝐴
0

  

𝑡 1
2
 =

1

𝑘 𝐴 0

 

Half life of Second order reaction inversely proportional to initial 

concentration of reactant molecule. 



Second order reaction: (with unequal initial concentration of reactants ) 

A +  B                      Products 

−
𝑑 𝐴

𝑑𝑡
= 𝑘,𝐴-,𝐵- 

𝑘 =
1

𝑡( 𝐵 0− 𝐴 0

 𝑙𝑛
𝐴 0

𝐵 0

+ 𝑙𝑛
𝐵 𝑡

𝐴 𝑡

  

Rate = k[A][B] 



Third order reaction: The reaction in which rate of 

reaction is depends on third power of the reactant 

molecule. 

 
    3 A                               Products 

Rate = k[A]3 

−
𝑑 𝐴

𝑑𝑡
= 𝑘 𝐴 3 

𝑘 =
1

2𝑡

1

𝐴 𝑡
2 −

1

𝐴 0
2  



Half life of third order reaction:   

The time at which only 50% of reactant get converted into product. 

                                                  or 

The time at which only half of the reactant get converted into product.  

             ⸫  Put 𝐴 𝑡 =
𝐴
0

2
   in third order equation & 𝑡 = 𝑡 1

2
  

𝑘 =
1

2𝑡

1

𝐴 𝑡
2 −

1

𝐴 0
2  

𝑡 1
2
 =

1

2𝑘

1

( 𝐴 0
2
 )2

−
1

𝐴 0
2

 



Nth Order reaction:   

 n A                               Products 

Rate = k[A]3 

−
𝑑 𝐴

𝑑𝑡
= 𝑘 𝐴 3 

𝑘 =
1

𝑡(𝑛 − 1)

1

𝐴 𝑡
𝑛 − 1

−
1

𝐴 0
𝑛 − 1  



Half life of nth order reaction: 

Put 𝐴 𝑡 =
𝐴
0

2
   in third order equation & 𝑡 = 𝑡 1

2
  

𝑘 =
1

𝑡(𝑛 − 1)

1

𝐴 𝑡
𝑛 − 1

−
1

𝐴 0
𝑛 − 1  

𝑡 1
2
 =

1

𝑘(𝑛 − 1)

1

𝐴 0

2
𝑛 − 1

−
1

𝐴 0
𝑛 − 1  

𝑡 1
2
 =

2𝑛 − 1− 1

𝑘 𝑛 − 1 𝐴 0
𝑛 − 1

 



n Orde

r 

Equation Unit of rate 

Constant 

Half life 

n nth  
𝑘 =

1

𝑡(𝑛 − 1)

1

𝐴 𝑡
𝑛 − 1

−
1

𝐴 0
𝑛 − 1  

mol1-nlit.n-1sec-

1 

 

𝑡 1
2
 =

2𝑛 − 1− 1

𝑘 𝑛 − 1 𝐴 0
𝑛 − 1

 

0 0th  Put value of 𝑛 = 0 in nth order eqn 

2 2nd Put value of 𝑛 = 2 in nth order eqn 

 

3 3rd Put value of 𝑛 = 3 in nth order eqn 

 

 

 

1 1st 
𝑘 =

2.303

𝑡
𝑙𝑜𝑔

𝐴 0

𝐴 𝑡

 𝑡 1
2
 =

0.693

𝑘
 



Problems 












