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Section A 

For each question there are four possible answers, A, B, C, and D. Choose the one you consider to 
be correct. 

1 Crotonaldehyde, CH3CH=CHCHO, can be obtained by oxidising butadiene, CH2=CHCH=CH2, 
using air or oxygen. One method is to pass a mixture of butadiene and oxygen through a hot 
aqueous solution of palladium(II) ions, Pd2+(aq), which catalyse the reaction. 

Which statement is not correct about the action of the Pd2+(aq) ions? 

A Changing the concentration of the Pd2+(aq) will have an effect on the rate of the reaction. 

B Pd2+(aq) increases the energy of the reacting molecules. 

C Pd2+(aq) lowers the activation energy for the reaction. 

D When Pd2+(aq) is used, the reaction proceeds by a different route. 

2 Aluminium chloride catalyses certain reactions by forming carbocations (carbonium ions) with 

−

4
AlCl

chloroalkanes as shown. 

RCl + Al Cl3 → R+ + 

Which property makes this reaction possible? 

A AlCl3 exists as the dimer Al2Cl6 in the vapour. 

B AlCl3 is a covalent molecule. 

C The aluminium atom in Al Cl3 has an incomplete octet of electrons. 

D The chlorine atom in RCl has a vacant p orbital. 
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3 A possible mechanism of the exothermic hydrolysis of 2-chloro-2-methylpropane is shown. 
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Which diagram represents the reaction profile for this mechanism? 
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4 The Boltzmann distribution shows the number of molecules having a particular kinetic energy at  
 constant temperature. 
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If the temperature is decreased by 10 °C, what happens to the size of the areas labelled L, M and 
N? 

5 It is often said that the rate of a typical reaction is roughly doubled by raising the temperature by 
10 °C. 

What explains this observation? 

A Raising the temperature by 10 °C doubles the average kinetic energy of each molecule. 

B Raising the temperature by 10 °C doubles the average velocity of the molecules. 

C Raising the temperature by 10 °C doubles the number of molecular collisions in a given time. 

D Raising the temperature by 10 °C doubles the number of molecules having more than a 
certain minimum energy. 
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6 Tetramethyl-lead(IV), (CH3)4Pb, increases the rate of the reaction of methane with chlorine. 

CH4(g) + Cl2(g) → CH3Cl(g) + HCl(g) 

Why can tetramethyl-lead(IV) behave in this way? 

A It is a source of methyl radicals. 

B It releases CH (g)
3

+ . 

C It reacts with chloromethane and prevents equilibrium being established. 

D Metal ions catalyse the reaction. 

7 In the conversion of compound X into compound Z, it was found that the reaction proceeded by 
way of compound Y, which could be isolated. The following steps were involved. 

X → Y ; ∆H, positive 

Y → Z ; ∆H, negative 

Which reaction profile fits these data? 

en
er

gy

progress of
reaction

A

en
er

gy

progress of
reaction

B

en
er

gy

progress of
reaction

C

en
er

gy

progress of
reaction

D

X

Y

Z

X

Y

Z

Y
Z

X

X

Y Z



Save My Exams! – The Home of Revision 
For more awesome GCSE and A level resources, visit us at www.savemyexams.co.uk/ 

8 The reaction represented by the following equation was carried out. 

HCO2CH3(aq) + NaOH(aq) → HCO2Na(aq) + CH3OH(aq) 

Which graph best shows the relationship between [CH3OH(aq)] and t, the time from mixing of the 
reactants? 
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9 Under identical conditions, even though it proceeds by the same mechanism, reaction 1 is faster 
than reaction 2. 

reaction 1  

reaction 2 

CH3CHBrCH3 + NaCN → CH3CH(CN)CH3 + NaBr 

CH3CHBrCH3 + NaI → CH3CHICH3 + NaBr 

What factor will explain this result? 

A The C I bond is a stronger bond than the C  Br bond. 

B The C N bond is a stronger bond than the C I bond. 

C The cyanide ion is a stronger nucleophile than the iodide ion. 

D The cyanide ion is a weaker nucleophile than the iodide ion. 
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10 Four reactions of the type shown are studied at the same temperature.

X (g) + Y (g) � Z (g)

Which is the correct reaction pathway diagram for the reaction that would proceed most rapidly
and with good yield?
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11 The diagram shows the Boltzmann distribution for air at room temperature. 
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Air inside a car engine can reach a temperature of about 500 °C, enabling nitrogen to react with 
oxygen to form nitrogen oxides. 

What would be the Boltzmann distribution for the air inside this car engine? 
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Section B 

For each of the questions in this section, one or more of the three numbered statements 1 to 3 may 
be correct.   

Decide whether each of the statements is or is not correct (you may find it helpful to put a tick against 
the statements that you consider to be correct).   

The responses A to D should be selected on the basis of

A

1, 2 and 3 
are 

correct 

1 and 2 
only are 
correct 

2 and 3 
only are 
correct 

1 only 
is 

correct 

No other combination of statements is used as a correct response. 

12 Which statements are correct about the activation energy of a reaction? 

1 It is different for the forward and back reactions in an exothermic process. 

2 It is low for a reaction that takes place slowly. 

3 It is unaffected by the presence of a catalyst. 

13 How can the rate of reaction between ethanal and aqueous hydrogen cyanide be increased? 

1 

2 

3 

by irradiation with ultraviolet light 

by a rise in temperature 

by the addition of a small quantity of aqueous sodium cyanide 

B DC



Save My Exams! – The Home of Revision 
For more awesome GCSE and A level resources, visit us at www.savemyexams.co.uk/ 

14 A quantity of solid Y was placed in a previously evacuated vessel and the apparatus was then 
held at a series of different temperatures. At each temperature, the mass of Y in the vapour state 
was calculated from pressure measurements. The results are shown below. 

mass of
vapour

m

T temperature

What can be deduced from the diagram? 

1
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 The mass of Y used in the experiment was m. 

The pressure of the vapour was constant for all temperatures above temperature T. 

Liquid appeared at temperature T. 

15 The stoichiometry of a catalysed reaction is shown by the equation below. 

P (g) + Q (g)  R (g) + S (g) 

Two experiments were carried out in which the production of R was measured against time. The 
results are shown in the diagram below. 
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Which changes in the conditions from experiment 1 to experiment 2 might explain 
the results shown? 

1

2 

3

 Less of P was used. 

A different catalyst was used. 

 Product S was continuously removed from the reaction vessel. 
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16 Which statements about the properties of a catalyst are correct?

A catalyst increases the average kinetic energy of the reacting particles.1

2 A catalyst increases the rate of the reverse reaction.

3 A catalyst has no effect on the enthalpy change �H 

o
 of the reaction.

17 What factors can affect the value of the activation energy of a reaction? 

1 

2 

3 

the presence of a catalyst 

changes in temperature 

changes in concentration of the reactants 




