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Q 3. The decomposition of NH3 on platinum surface is zero order reaction. What are the rates of 
production of N2 and H2 if k = 2.5 × 10–4 mol–1 L s –1? 
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Q 5. Mention the factors that affect the rate of a chemical reaction. 
 
Solution: 

The factors which are responsible for the effect in chemical reaction’s rate are: 

(a) Reaction temperature 

(b) Presence of a catalyst 
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(c) The concentration of reactants (pressure in case of gases) 

(d) Nature of the products and reactants 

(e) Radiation exposure 

(f) Surface area 

 

Q 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? 

Solution: 
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Q 7. What is the effect of temperature on the rate constant of a reaction? How can this effect of 
temperature on rate constant be represented quantitatively? 

Solution: 

 

 

Q 8. In a pseudo-first-order reaction in water, the following results were obtained: 

t/s 0 30 60 90 

[Ester]mol / L 0.55 0.31 0.17 0.085 

Calculate the average rate of reaction between the time interval 30 to 60 seconds. 

Solution: 
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Q 9. A reaction is first order in A and second order in B. 
(i) Write the differential rate equation. 
(ii) How is the rate affected on increasing the concentration of B three times? 
(iii) How is the rate affected when the concentrations of both A and B are doubled? 

Solution: 
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Q 11. The following results have been obtained during the kinetic studies of the reaction: 
2A + B → C + D     

https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click


 
 

 

 

 NCERT Solutions for Class 12 Chemistry Chapter 4 

 Chemical Kinetics 

 

 

Determine the rate law and the rate constant for the reaction. 

Solution: 
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Solution: 

The given reaction is of the first order with respect to A and of zero-order with respect to B. 

Thus, the rate of the reaction is given by, 

 

From experiment 1, we get 

 

From experiment 2, we get 
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From experiment 3, we get 

 

From experiment 4, we get 
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Q 16. The rate constant for a first-order reaction is 60 s–1. How much time will it take to reduce 
the initial concentration of the reactant to its 1/16th value? 
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Solution: 

 

 

 

Solution: 
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Q 18. For a first order reaction, show that time required for 99% completion is twice the time 
required for the completion of 90% of reaction. 

Solution: 
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Q 19. A first-order reaction takes 40 min for 30% decomposition. Calculate t1/2. 

Solution: 

 

 

Q 20. For the decomposition of azoisopropane to hexane and nitrogen at 543K, the following 
data are obtained. 
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Calculate the rate constant. 

Solution: 
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Q 21. The following data were obtained during the first order thermal decomposition of SO2Cl2 
at a constant volume. 

 

 

Calculate the rate of the reaction when total pressure is 0.65 atm. 

Solution: 
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Q 22. The rate constant for the decomposition of hydrocarbons is 2.418 × 10–5s–1 at 546 K. If the 
energy of activation is 179.9 kJ/mol, what will be the value of the pre-exponential factor? 

Solution: 
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Q 23. Consider a certain reaction A → Products with k = 2.0 × 10–2s–1. Calculate the 
concentration of A remaining after 100 s if the initial concentration of A is 1.0 mol L–1. 

Solution: 

 

 

Q 24. Sucrose decomposes in acid solution into glucose and fructose according to the first-
order rate law, with t1/2 = 3.00 hours. What fraction of a sample of sucrose remains after 8 
hours? 

Solution: 
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Q 26.  The rate constant for the first order decomposition of H2O2 is given by the following 
equation: 

 

Calculate Ea for this reaction and at what temperature will its half-period be 256 minutes? 

Solution: 
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Q 27. The decomposition of A into product has value of k as 4.5 × 103 s–1 at 10°C and energy of 
activation 60 kJ mol–1. At what temperature would k be 1.5 × 104s–1? 

Solution: 
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Q 28. The time required for 10% completion of a first order reaction at 298K is equal to that 
required for its 25% completion at 308K. If the value of A is 4 × 1010s-1. Calculate k at 318K and 
Ea. 

Solution: 

For a first order reaction, 

 

 

 

According to the question, 
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From Arrhenius equation, we get 

 

To calculate k at 318 K, 

 

 

Q 29. The rate of a reaction quadruples when the temperature changes from 293 K to 313 K. 
Calculate the energy of activation of the reaction assuming that it does not change with 
temperature. 

Solution: 
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