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Exam-style question

l 1 The following data were obtained from an initial rate experiment between nitrogen(ii) oxide and 
hydrogen to form nitrogen and steam.

Experiment 
number [NO]/mol dm−3 [H

2
]/mol dm−3

Initial rate of reaction
/mol dm−3 s−1

1 0.250 0.100 9.50 × 10−3

2 0.375 0.100 2.14 × 10−2

3 0.500 0.200 7.60 × 10−2

a Use the data to determine the orders of reaction for nitrogen(ii) oxide and 
hydrogen.  4 marks 

b i Write the rate equation for the reaction.  1 mark 

 ii Calculate a value for the rate constant k, and give its units.  3 marks 

  units of k

c i Write an overall equation for the reaction  1 mark 

 ii  Suggest a two-step mechanism for the decomposition that is consistent with 
the rate equation.  2 marks 
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Effect of temperature on rate constants

The value of the rate constant is dependent on 
temperature, and the relationship is given by the 
Arrhenius equation, k = Ae −Ea/ RT. This equation will be 

provided on the exam data sheet, and questions will 
focus on its use.

l 12 State the meaning of the following terms in the Arrhenius equation. (AO1)  4 marks 

k

Ea

T

R

l 13 a  If a set of results is obtained for the value of the rate constant at a set of different 
temperatures, explain what graph should be plotted in order to obtain values for  
E

a
 and A. (AO2)  2 marks 

	  b Explain how the graph would be used to obtain a value for E
a
.  1 mark 

l 14 What is the value of the activation energy in kJ for a reaction at 600°C that has a  
pre-exponential factor of 3.00 × 105 and a rate constant of 6.50 × 10−3 dm3 mol−1 s−1?  
Give your answer to three significant figures. (AO2)  4 marks 
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