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43.
The reaction: 
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CH—~C—CH,~+ B, = CH~—C—CHBr + Br
Step 2



H2(g)  +  I2(g)          2HI(g) 


follows first-order kinetics with respect to both iodine and hydrogen. When this reaction was studied at different temperatures, the data shown in the table below were obtained.  The data could be used to determine the activation energy for the forward reaction.

	Temperature/K
	Rate constant/l mol–1 s–1

	556
	4.45  10–5

	575
	1.37  10–4

	629
	2.52  10–3

	666
	1.41  10–2

	700
	6.43  10–2

	781
	1.34


(a)
Write the rate equation for the reaction.
1
(b)
Calculate the initial rate of reaction at 700K, if the initial concentrations of both iodine and hydrogen are 0.5 mol l–1.
         2
(c)
The data shows that the rate constant increases with temperature. Explain this trend by sketching the distribution of kinetic energies among the reactant molecules at two different temperatures.   Use the same set of axes for the 


two graphs and a single line to represent the energy of activation for the reaction.
           3
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44.
The table below refers to the reaction between nitrogen monoxide and hydrogen at a temperature of:

1025K 2NO(g)  +  2H2(g)    N2(g)  +  2H2O(g)

	Experiment number 
	Initial concentration of NO/mol l–1
	Initial concentration of H2/mol l–1
	Initial rate of formation of N2 /mol l–1 s–1

	1
	0.03
	0.005
	0.012

	2
	0.03
	0.010
	0.024

	3
	0.03
	0.015
	0.036

	4
	0.01
	0.015
	0.004

	5
	0.02
	0.015
	0.016


(a)
Calculate the order of the reaction with respect to:



(i)
hydrogen
1


(ii)
nitrogen monoxide.
1
(b)
Write the rate equation for the reaction.
1
(c)
Calculate the rate constant, showing appropriate units.
2
(d)
Copy the axes given (no graph paper required) and sketch a graph to show how the rate of the reaction varies with concentration of nitrogen monoxide (at constant concentration of H2).


 


Initial rate of 


formation of N2   




Initial concentration of NO 
       1
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45.
A set of experiments were carried out to investigate the reaction 


A  +  B   C.


The results are shown below.

	Experiment
	Initial [A]/mol l–1
	Initial [B]/mol l–1

	1
	0.1
	0.1

	2
	0.1
	0.2

	3
	0.2
	0.1
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 (a)
Find the average rate of reaction for the first 2 minutes for each experiment.
         2
(b)
Determine the order for A and B and deduce the rate equation for the reaction.
         3
(c)
Calculate the rate constant for the reaction.
2
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46.
Consider the reaction: 
NO2(g)  +  CO(g)    CO2(g)  +  NO(g) 


for which the rate equation has been shown by experiment to be: 
rate = k[NO2]2

The first stage of this two-stage reaction is the rate-determining step.  The equation for this stage is: 

NO2(g)  +  NO2(g)    NO3(g)  +  NO(g)
(a)
Write the equation for the second stage, which completes 


the reaction.
         1
(b)
The table gives kinetic data for the above reaction at 


constant temperature.
	Relative [NO2]
	Relative [CO]
	Relative rate

	1
	1
	1

	2
	1
	x

	1
	2
	y



Determine the values for x and y in the table.
2
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47.
Examine the reaction mechanism below.




A
+
B
C



2B
+
C 
D
+
E


Overall:
A
+
3B         
D
+
E


State how the rate of reaction depends on the concentrations of:



(a)
A 
1

(b)
B.
1
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48.
Rate studies on the bromination of propanone in the presence of alkali give the rate equation: 

rate = k[Br2]0[CH3COCH3]1[OH–]1

(a)
A mechanism proposed for this reaction is: 

Which of the two steps is likely to be the rate determining step? Explain your answer.
 2
(b)
Estimation of the bromine concentration was achieved by titration with sodium thiosulphate solution.  The latter reacts with bromine, the colour of which gradually fades until it is pale yellow.  At this point, a few drops of potassium iodide solution and starch are added.  The titration is then completed.


(i)
What would you observe on the addition of the potassium iodide and the starch?  Explain your 


answer.
          2
(ii)
How would you know when the end-point of the titration was reached?
         1
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