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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %

1 3971 0.8 0.4 1 75.7 99.6

2 3589 0.6 0.8 2 30.3 90

3 3960 0.8 0.7 2 39.9 99.3

4 3900 1.1 0.9 2 56.9 97.8

5 3888 1.1 0.8 2 53.5 97.5

6 3883 0.6 0.5 1 56.1 97.4

7a 3942 4.8 2.7 10 48.3 98.8

7b 3827 1.3 1.1 3 42 96

7c 3951 3.1 1.6 5 61.5 99.1

8a 3971 1.1 0.8 2 53.5 99.6

8b 3978 4.9 1.9 10 48.7 99.8

8c 3954 2 1 3 68.1 99.2

9a 3950 3.3 1.8 7 47.1 99

9b 3583 1.8 1.8 5 36.2 89.8

10a 3793 2.3 1.5 6 38.2 95.1

10b 3948 1.6 1.4 5 31.7 99

11a 3914 6 2.5 10 59.6 98.1

11b 3569 1.3 1.3 4 31.5 89.5
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths  Prac  
8 (a)   at higher concentration, more particles in a given volume / 


particles closer together (1) 
 
more frequent collisions / more chance of collisions (1) 
 


 
 


2 


   
 


2 


  


 (b) (i)  using expts 1 and 2 - when [NO] doubled (1) 
rate increases by factor of 4 / rate α [NO]2 (1) 
 
or 
 
using expts 1 and 3 - when [NO] trebled (1) 
rate increases by factor of 9 / rate α [NO]2 (1) 
 


   
 
 
 
 
 


2 


 
 
 
 
 
 


2 


 
 
 
 
 
 


2 


 


  (ii)  using expts 2 and 4 when [O2] doubled (1) 
 
rate stays the same / rate unaffected by [O2] (1) 
 


   
 


2 


 
 


2 


 
 


2 


 


  (iii)  monitor changes in volume of gas / use a gas syringe / 
monitor changes in pressure / use a manometer (1) 
 
reagents have more moles of gas (1) 
 
or  
 
use a colorimeter (1) 
 
since NO2 is brown/coloured (1) 
 


   
 
 


2 


 
 
 


2 


  
 
 


2 












8a: 2


8bi: 0


8bii: 0


1


1



jonast

Sticky Note

2 marks awarded.  ‘Less space between particles’ gains MP1 and ‘more chance of successful collisions per unit time’ gains MP2.



jonast

Sticky Note

The answer is not specific enough to gain credit.  The question requires candidates to refer to the experiments which are used to draw their conclusion.  No marks awarded.



jonast

Sticky Note

The candidate does not truly understand the data given.  Experiments 2 and 3 are considered but in these experiments the concentration of oxygen remains the same.  No marks awarded.












8a: 0


8bi: 0


8bii: 1


1



jonast

Sticky Note

Answers here must refer to particles and to frequency of collisions to be worthy of credit.  This is too vague and gains no marks.



jonast

Sticky Note

The relationship between concentration of NO and rate is not correct and it is not clear which experiments are being considered.  No marks awarded.



jonast

Sticky Note

The fact that the concentration of oxygen does not affect rate gains 1 mark.  Unfortunately the answer does not specify which experiments are being considered so no further credit is possible.












8a: 1


8bii: 1


1


1


1



jonast

Sticky Note

This answer gains MP2 for reference to 'increased chance of successful collisions'.  MP1 is not awarded because there is no mention of 'particles'.  It is also expected that AS candidates appreciate that increased concentration means an increase in the number of particles in a given volume.



jonast

Sticky Note

The relationship between concentration and rate is stated correctly but which experiments are being considered is not specified.  1 mark awarded.



jonast

Sticky Note

1 mark awarded for recognising that the concentration of O2 has no effect on the rate.  Again it is not clear which experiments provide the data used to draw this conclusion.
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8. Many factors affect the rate of a chemical reaction.


 (a) Explain why a change in concentration affects the rate of a reaction. [2]


 


 


 


 (b) Under certain conditions nitrogen monoxide reacts with carbon monoxide and oxygen 
according to the equation below.


NO(g)   +   CO(g)   +   O2(g)                   NO2(g)   +   CO2(g)


  A study of the rate of this reaction, using varying initial concentrations of nitrogen monoxide 
and oxygen, gave the following data.


Experiment
number


Concentration NO
/ mol dm–3


Concentration O2
/ mol dm–3


Initial rate of reaction
/ mol dm–3 s–1 × 10–4


1 1.0 × 10–4 1.0 × 10–4 4.40


2 2.0 × 10–4 1.0 × 10–4 17.6


3 3.0 × 10–4 1.0 × 10–4 39.6


4 2.0 × 10–4 2.0 × 10–4 17.6


 (i) Use the data to determine how the concentration of NO affects the rate of the 
reaction. Explain your answer by referring to the experiment numbers. [2]


 


 


 


 (ii) Use the data to determine how the concentration of O2 affects the rate of the 
reaction. Explain your answer by referring to the experiment numbers. [2]
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths  Prac  
10 (a)   Indicative content 


• alkanes and alkenes both contain C and H 
• C and H have similar electronegativities 
• there are no dipoles in either alkanes or alkenes 
• alkenes have double bonds and are much more reactive 
• due to high electron density of π bond 
• caused by p-p sideways overlap 
• alkanes are saturated whilst alkenes are unsaturated 
• this makes alkenes susceptible to electrophilic addition  
• alkanes need light to react 
• by radical substitution 


 


 
 
 
 
 
 
 
 
 
 


6 


   
 
 
 
 
 
 
 
 
 


6 


  


5-6 marks 
Explanation of difference in reactivity of alkanes and alkenes in terms of π bond; reference to different reaction mechanisms 
The candidate constructs a relevant, coherent and logically structured account including key elements of the indicative content.  A 
sustained and substantiated line of reasoning is evident and scientific conventions and vocabulary is used accurately throughout. 
 
3-4 marks 
Explanation of lack of dipoles; reference to alkenes as being reactive and alkanes as being unreactive 
The candidate constructs a coherent account including many of the key elements of the indicative content.  Some reasoning is evident in 
the linking of key points and use of scientific conventions and vocabulary is generally sound. 
 
1-2 marks 
Some knowledge of the different reactivities of alkanes and alkenes   
The candidate attempts to link relevant points from the indicative content.  Coherence is limited by omission and/or inclusion of irrelevant 
material.  There is some evidence of appropriate use of scientific conventions and vocabulary. 
 
0 marks 
The candidate does not make any attempt or give an answer worthy of credit. 
 


 












10a: 0



jonast

Sticky Note

The candidate has totally missed the point of this question and nothing creditworthy is included in the response.












10a: 5



jonast

Sticky Note

This is a really good effort from a candidate with good knowledge of AS chemistry.  It would have been sensible to state clearly that both alkanes and alkenes contain C and H atoms and that they have similar electronegativities so that no dipoles exist in either series of compounds.  5 marks out of 6 were awarded.
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10. (a) Students were discussing the reactivity of organic compounds. One said that reactivity 
was due to dipoles produced by differences in electronegativity. 


  Show that this is not correct by discussing the difference in reactivity between alkanes 
and alkenes. You should include reference to the bonding in both series.


 [6 QER]
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths  Prac  
 (b) (i)  CH3OH(l)  +  1½O2(g)  →  CO2(g)  +  2H2O(l) 


 
ignore state symbols, do not allow multiples 
 
 


 1  1   


  (ii)  liquid in burner with flame (1) 
 
thermometer in water and suitable container (1) 
 


 
 


 
 
 
 
 
 
 
 
2 


   
 
 
 
 
 
 
 
2 


  
 
 
 
 
 
 
 
2 
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths  Prac  
 (c) (i)  bonds broken 


(C=C) + 4(C―H) + 3(O=O) = 614 + 4(C―H) + 1485 (1) 
 
bonds made 
4(C=O) + 4(O―H) = 3196 + 1860 = 5056 (1) 
 
2099 + 4(C―H) – 5056 = –1387 (1) 
 
average C―H bond enthalpy =   =  392.5 / 393 kJ mol–1 (1) 
 


  
 
 
 
 
 
 
 
4 


  
 
 
 
 
 
 
 
4 


 
 
 
 
 
 
 
 
3 


 


  (ii)  ethene is a gas / not a liquid 
 


  1 1  1 


    Question 7 total 2 13 3 18 7 8 


 












7bi: 1


7bii: 2


1


2



jonast

Sticky Note

Correct equation  - based on 1 mol of the substance and including state symbols.  1 mark awarded.



jonast

Sticky Note

2 marks awarded.  A spirit burner with methanol shown clearly gains the first mark.  A thermometer in a beaker of liquid which is assumed to be water gains the second mark.  Remember to label all key parts of the set-up to avoid any doubt.







7ci: 3


7cii: 1


1


1


1


ECF


ECF


1



jonast

Sticky Note

This is an example where clear presentation allows marks to be awarded even though the final answer is incorrect - error carried forward (ecf) marking.  The total energy released in forming bonds, the use of ΔH and the division by 4 are all correct steps and gain 1 mark each.  A total of 3 marks are awarded.



jonast

Sticky Note

Correct answer - 1 mark.












7bi: 1


7bii: 0


1



jonast

Sticky Note

The equation is correct but missing state symbols this time.  As this has been set as a 1 mark question, the mark was awarded.  Remember that state symbols are required when writing equations corresponding to enthalpy changes.



jonast

Sticky Note

This candidate has given apparatus used in an enthalpy of reaction exercise they may have carried out.  This unfortunately gains no credit as this experiment requires the heat produced by combustion of methanol to be used to heat a known mass of water in a suitable container.  The candidate shows no knowledge of this method.







7ci: 4


7cii: 0


1


1


1


1



jonast

Sticky Note

Very well set out response with correct answer.  4 marks awarded.



jonast

Sticky Note

The candidate does not appreciate that ethene would burn or that it is a gas rather than a liquid.  No marks awarded.
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 (b) Methanol, CH3OH, is a liquid at room temperature and its molar enthalpy of combustion, 


ΔcH, can be found directly.


 (i) Write the equation corresponding to the standard enthalpy change of combustion of 
methanol. [1]


 


 (ii) Draw and label suitable apparatus as it is being used in an experiment to determine 
the enthalpy change of combustion of methanol. [2]


© WJEC CBAC Ltd.







  


Bond Average bond enthalpy / kJ mol–1


C    C 614


O    O 495


C    O 799


O—H 465


——
——
——
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 (c) The equation for the combustion of ethene is shown.


 C2H4(g)   +   3O2(g)                   2CO2(g)   +   2H2O(g)             ΔcH θ = –1387 kJ mol–1


 (i) Use this and the values of the average bond enthalpies in the table to calculate the 
average bond enthalpy of C—H. [4]


© WJEC CBAC Ltd.


 Average bond enthalpy = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . kJ mol–1


 (ii) State why the apparatus you have drawn in part (b) cannot be used to determine 
the enthalpy change of combustion of ethene. [1]
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