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Script 1: Commentary 
 
This candidate was awarded grade A for this paper. 

Question 1: 5 marks out of 5 
 This is the first question in the section of the paper that is targeted at grades D and 

C, so it is expected that a grade A candidate will achieve a high score. Although all 
the information needed in the answer is provided in the question, careful selection is 
needed to score full marks.  This candidate made a completely correct selection. 

Question 2: 10 marks out of 12 
 This question was well answered, and the candidate followed the instructions about 

how to identify the substances.  The only marks lost by the candidate in this question 
were for using the names of the halogens instead of the halide ions in part (c), a 
common error. 
A general point to note is that when a name is asked for, a formula will not be 
accepted, and vice versa.  Even though the instructions to give the name and formula 
are in bold in this question, many candidates lost marks through giving the one not 
asked for. 

Question 3: 5 marks out of 9 
(a) The candidate showed some knowledge of the Haber process, although 3 of the 

available marks were lost. 
A general point to note is that when a temperature condition is asked for, and a 
specific value is quoted in the specification, then this is the answer expected.  
Although some variation is acceptable, candidates should be advised to quote a single 
value rather than a range.  For example, in this question the value should be 450 °C, 
although a single value in the range 400-500 °C was accepted.  An answer giving a 
wide range, such as 300-500 °C, was not accepted. 

  
(b) A chemical equation is often allocated 2 marks.  These marks can be awarded in 

different ways, one way being a mark for all the formulae being correct and a second 
mark for balancing.  In this example, because no balancing is needed, and none of the 
formulae are given in the question, then the first mark is for the formulae of both 
reactants and the second for the formula of the product. 

Question 4: 7 marks out of 10 
(a) Correct. 
  
(b) The only mark lost was for the last point in the explanation of carbon monoxide's 

harmful nature in part (iii) – some reference to the effect on the ability of blood to 
carry oxygen was expected. 

  
(c) This part was generally not well answered.  One mark was for heating the crude oil – 

this candidate scored the mark with "boil".  Another mark was for naming the items of 
apparatus; three were considered essential – a container for the crude oil, a 
condenser and a thermometer.  This candidate gave the first two but not the third, so 
the mark was not awarded.  The most difficult mark to score was to indicate clearly 
that the distillate would be collected only when the thermometer indicated a 
temperature in the range 80-120 °C.  Although the candidate quoted this range, the 
use of the phrases "At 120 °C collect gas" and "Finally collect liquid" showed some 
confusion, and the mark was not awarded. 



 

Question 5: 4 marks out of 9 
(a) Correct. 
  
(b) "Organic" is too vague to score, and "acid" was not accepted without the specific 

inclusion of "carboxylic".  Part (iii) was well attempted, and the only mark not 
awarded was through failing to include the continuation bonds on the end nitrogen 
atoms. 

  
(c) Only one mark was awarded in this part.  At this level candidates should appreciate 

that compounds with intermolecular forces have low melting points. 
  
(c) The candidate was aware of the link between low melting point and weak forces, but 

the choice of ions, given the mention of "molecular" in the question, was puzzling. 

Question 6: 11 marks out of 14 
(a) 1 mark was scored for recognising the difference between isotopes but the other 

mark was lost through lack of precision in identifying an atom, referring instead to 
element and substance. 

  
(b) Full marks were scored for completing the table in part (i), and for the Ar calculation 

in part (ii). 
  
(c) The candidate did not score here through failing to mention electrons. 
  
(d) The only mark lost in this part was the second mark in part (ii).  Although it is true 

that the reaction is exothermic, the addition of a small piece of rubidium to a large 
amount of water would produce a negligible temperature rise. 
A general point to note is that the candidate wrote two answers on one line.  This 
should be discouraged because if the extra answer had been incorrect (not just 
irrelevant) then there might have been a contradiction and the mark would not be 
awarded. 

Question 7: 10 marks out of 13 
(a) The first mark was lost through omitting the oxidation number (VII) for the compound.  

Although the inclusion of oxidation numbers is not expected in the names of many 
simple compounds, they should appear in compounds containing a transition metal, eg 
copper(II) sulphate. 
The second mark was lost, as the candidate confused oxidation and reduction. 

  
(b) Parts (i) and (ii) were correctly answered, but in (iii) there was confusion between 

halogen and halide ion.  Candidates need to be precise in answers of this type – 
chlorine and chloride are not the same species. 

  
(c) The candidate scored both marks here. 

A general point to note is that when a colour change is asked for, it is good practice 
to give both the starting and finishing colours. 

  
(d) This answer scored both available marks, although strictly speaking the bond line 

between H and Cl should not have been drawn.  The dot and cross represents a shared 
pair of electrons and therefore also a covalent bond, so drawing a line as well might 
suggest the presence of two bonds. 

  
(e) Well answered and awarded full marks. 



 

Question 8: 6 marks out of 9 
(a) Although the candidate came close to scoring the mark, the crucial point about the 

electrons moving was only implied and not clearly stated. 
  
(b) Well answered and awarded full marks. 
  
(c) Well answered and awarded full marks. 
  
(d) In part (i), although the candidate did a mole calculation correctly, the presence of 

two electrons in the equations in (c) was not appreciated, so both answers were 
double the correct ones. 
Part (ii) illustrates a common situation in calculations, whereby an incorrect answer 
can be awarded full marks if a correct method has been used, but an incorrect value 
(already penalised) from an earlier part has been used. 
In part (ii) the candidate's answer was double the correct one, but it was obtained by 
correctly using the incorrect value of 0.1 from part (i).  The examiner indicated what 
had been done by the abbreviation "t e" (transferred error). 

Question 9: 7 marks out of 12 
(a) Correct. 
  
(b) The reagent "water" and the condition "high temperature" scored, but the catalyst's 

name was needed for the third mark. 
  
(c) Correct. 
  
(d) 1 mark was awarded for correctly recognising the reaction type, but an incorrect 

reagent was given. 
  
(e) Part (i) was correct, but the candidate was confused about the meaning of the term 

"homologous series" and scored no marks in part (ii). 

Question 10: 5 marks out of 11 
(a) Correct. 
  
(b) 1 mark was awarded for correctly calculating the value of 3338, although describing it 

as "energy gained" was not helpful.  The value of 3632 did not score because the value 
for the O=O bond was multiplied by 4 instead of by 2. 
A third mark might have been scored if the working had been shown as 3632 – 3338 
instead of 3338 – 3632. 

  
(c) Full marks were awarded, with the words in brackets being ignored. 
  
(d) Many candidates do not distinguish between a reversible reaction (i.e. one that can 

occur in both directions) and a reaction at equilibrium (i.e. a reversible reaction in 
which the rates of the forward and reverse reactions are equal), so the first mark in  
part (i) was not awarded. 
"Heat value" is not close enough to "enthalpy change" to score. 
In part (ii) the candidate has correctly applied Le Chatelier's principle to predict the 
direction in which the equilibrium will shift, but has not answered the question, 
which asked for the effect on the amounts of two named substances, so neither mark 
was awarded. 





 

Question 11: 7 marks out of 7 
 Every part of this question was answered using the method expected and all the 

answers were correct. 

  

Question 12: 3 marks out of 9 
(a) Correct 
  
(b) This was a difficult question which few candidates answered fully.  A mark was 

awarded for the type of bonding, but neither mark for the description. 
 

(c) Not a correct use 
 

(d) Although hexagons appear, they are incorrectly linked, showing four C–C bonds 
instead of the three found in graphite. 
 

(e) The idea of the covalent bonds being strong was worth 1 mark, but the second point 
was missing – the idea that a lot of heat energy is needed to break them. 
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Script 2: Commentary 
 
This candidate was awarded grade C for this paper. 

Question 1: 3 marks out of 5 

 The choice of poly(ethene) is understandable, although incorrect, but giving "brittle" as 
the related property indicates that the candidate does not know the meaning of the 
term or how injection moulding is carried out.  The choice of poly(chloroethene) for 
overhead electricity cables and the related property of not conducting electricity is 
baffling. 

Question 2: 4 marks out of 12 

 The candidate did not always follow the instructions about how to identify the 
substances, in terms of choosing either a name or a formula, although the difference 
between cations and anions was understood.  In parts (a)(i) and (iii), as well as not 
giving the required names, the charges on the ions were incorrect.  Although the answer 
to part (b)(ii) was incorrect, the mark was awarded consequentially, based on the 
choice of an incorrect metal in (b)(i) – this is indicated by the symbol "cq".  The only 
parts of the question answered correctly concerned the limewater test for carbon 
dioxide. 

Question 3: 5 marks out of 9 

(a) The candidate showed some knowledge of the Haber process, although 2 of the available 
marks were lost. 

  
(b) A chemical equation is often allocated 2 marks.  These marks can be awarded in 

different ways, one way being a mark for all the formulae being correct and a second 
mark for balancing.  In this example, because no balancing is needed, and none of the 
formulae are given in the question, then the first mark is for the formulae of both 
reactants and the second for the formula of the product.  Although this candidate's 
equation was not balanced, the marks were actually lost for incorrect formulae.  Writing 
"NO3" for nitric acid is a serious error at this level. 

Question 4: 2 marks out of 10 

(a) Both uses given were incorrect. 
A general point to note in questions about uses of fractions is that as many are used as 
fuels, the answer "fuel" would not score without extra information.  For example, for 
kerosene, "fuel for aircraft" would score, but not just "fuel". 

  
(b) No marks were awarded in part (iii) – the wrong gas was identified, and "harmful" could 

not score because it was given in the question. 
  
(c) This part was generally not well answered.  One mark was for heating the crude oil – this 

candidate did not score the mark with "bunsen burner".  Another mark was for naming 
the items of apparatus; three were considered essential – a container for the crude oil, 
a condenser and a thermometer.  This candidate gave a beaker (not suitable) and a 
thermometer, but not a condenser, so the mark was not awarded.  The most difficult 
mark to score was to clearly indicate that the distillate would be collected only when 
the thermometer indicated a temperature in the range 80-120 °C.  The candidate's 
answer contained no reference to this. 



 

 

Question 5: 2 marks out of 9 
(a) The candidate seemed to be unfamiliar with other types of polymer. 
  
(b) The only positive aspect of this candidate's answer was the use of continuation bonds 

and brackets to indicate the repeat unit.  However, as the structure was completely 
wrong, no mark could be awarded. 

  
(c) The candidate was aware of the link between low melting point and weak forces, but 

the choice of ions, given the mention of "molecular" in the question was puzzling. 

Question 6: 9 marks out of 14 
(a) 1 mark was scored for recognising the difference between isotopes but the other mark 

was lost through lack of precision in identifying an atom, referring instead to element. 
  
(b) Full marks were scored for completing the table in part (i), and for the Ar calculation in 

part (ii). 
  
(c) A clear answer that scored the mark. 
  
(d) Neither mark was scored in part(i) through giving incorrect formulae.  Equations were 

written that were not asked for, although this would not have been penalised if the final 
formulae had been correct. 
In part (iii), although the equation is balanced, neither mark could be scored because 
the formula of one of the products is incorrect. 

Question 7: 8 marks out of 13 
(a) The candidate did not seem to be familiar with the name of this compound and did not 

recognise the redox nature of the reaction.  
  
(b) Weaker candidates who attempt the writing of an ionic equation often write ionic 

formulae for all species, even for those that do not exist as ions.  In this example, Cl– 
appears instead of Cl2. 

  
(c) The candidate scored both marks here. 

A general point to note is that when a colour change is asked for, it is good practice to 
give both the starting and finishing colours. 

  
(d) This answer scored both available marks, although ideally each atom should have been 

identified by writing H or Cl in the centres of the circles. 
  
(e) Well answered and awarded full marks. 

Question 8: 2 marks out of 9 
(a) The mark was awarded because the idea of electrons moving was clearly conveyed by 

the use of the word "flowing". 
  
(b) Neither mark was awarded.  Instead of "ions" the less precise word "particles" was used, 

and the answer implies that ions are only present when the compound is molten. 
  
(c) The first mark was not awarded because the candidate did not use the required letters 

A and B to identify the electrodes.  The second mark was lost because the answers were 
the wrong way round, in spite of the correctly remembered mnemonic OIL RIG being 



 

written down by the candidate. 
  
(d) No answers were given in part (i). 

The candidate was fortunate to score 1 mark in part (ii), because although a correct 
method was used, both numerical values used were incorrect.  It just happened that one 
value was double the correct one and the other value was half the correct one, so that 
the two errors cancelled to give the correct final answer. 

Question 9: 4 marks out of 12 
(a) Correct. 
  
(b) Well answered and awarded full marks. 
  
(c) The candidate was unlucky in part (i).  The expected answer for the type of substance 

was "sugar".  Although the name of the compound is sucrose, this correct name would 
have been accepted, but not "glucose".  There were thus two answers given – one 
incorrect and one correct.  On some occasions this situation is considered a 
contradiction and no mark is awarded, while on other occasions the incorrect answer 
might be ignored and the mark awarded. 

  
(d) No mark was awarded for the incorrect reagent. 
  
(e) No marks awarded for completely wrong answers. 

Question 10: 3 marks out of 11 
(a) Correct. 
  
(b) No marks were awarded.  Although the correct values from the table were used, no 

account was taken of the numbers of each bond involved. 
The third mark might have been scored if some working had been shown. 
A general point to note is that in calculations it is good practice to include a few words 
to indicate what is being done, because with an incorrect final answer it may be 
possible to award one or more marks if it is clear that a correct method has been used. 

  
(c) Only the catalyst mark was awarded here. 

Candidates should understand that the word "pressure" by itself does not imply that the 
pressure is being increased.  A similar situation often arises with the word 
"temperature". 

  
(d) In part (i) "energy change" was not close enough to "enthalpy change" or "heat change" to 

be awarded the mark. 
In part (ii) it is clear that Le Chatelier's principle has not been used, even though the 
effect on the direction of the reaction in both cases has been correctly predicted. 
However, the question has not been answered – it asked for the effect on the amounts 
of two named substances, so neither mark was awarded. 

Question 11: 3 marks out of 7 
(a) Both marks were awarded in parts (i) and (ii), but in part (iii) the (incorrect) working has 

been crossed out and the final answer is incorrect, so no marks were awarded. 
  
(b) Incorrect methods have been used in parts (i) and (ii), so no marks were awarded. 

Although the answer in part (iii) is incorrect, the mark was awarded for correctly 
multiplying the (incorrect) answer in part (ii) by 24. 



 

Question 12: 1 mark out of 9 

(a) Correct. 

(b) The type of bonding (covalent) was not named, and the answer implies that molecules, 
rather than atoms, are joined together. 

(c) Although diamond is certainly used in jewellery this was not accepted as an industrial 
use. 

(d) The diagram shows no understanding of the structure of graphite. 

(e) Not answered. 
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Paper 3, Script 1: Commentary 
 
This candidate was awarded grade A for this paper. 

Question 1 
  
This candidate scored 6 out of 6 in this question. 
 

Question 2 
  
This candidate scored 8 out of 14 in this question, a poor performance for a grade A 
candidate. 
  
(a) The diagram was carefully drawn and accurately labelled, so both marks were awarded. 
  
(b) The table headings were correct and all the data was accurately entered, so full marks 

were awarded. 
  
(c) In part (i), one mark was awarded for a correctly labelled and suitably chosen scale for 

the y-axis.  Two of the points plotted are at incorrect mass values, so only one out of 
two marks for plotting was awarded.  The line drawn was clearly not straight, so this 
mark was not awarded. 
A general point to note in graph plotting is that the points should always be clearly 
shown (using a small dot, or dot-in-circle, or a cross).  This candidate did not show the 
points, so the examiner had to check all the places where points should have appeared 
and assume that if the line went through them all, then the marks for plotting could be 
awarded.  Also, candidates should expect that a line on a graph showing experimental 
data is likely to be a straight line or a smooth curve.  If a decision is made that the line 
should be straight, then a ruler (required by the rubric on the cover) should be used to 
draw it. 
In part (ii), one mark was awarded for recognising that the rate increased as the mass 
increased, but for the second mark the connection had to be recognised as one of direct 
proportion. 
No marks were awarded in part (iii) – the candidate omitted to refer to the increase in 
surface area and there was no reference to collision theory. 

  
(d) This was a difficult mark to score.  An obvious suggestion would be to collect the same 

volume of gas in each experiment. 

Question 3 
  
This candidate scored 10 out of 15 in this question, not a good performance for a grade A 
candidate. 
  
(a) This part was very well answered, with all nine marks being awarded. 
  
(b) 
 
 
 
 
 

In part (i), the candidate compared results for two alcohols, rather than comparing all 
the results for methanol – as the temperature changes per gram of fuel are very close 
and much closer than for the other alcohols, the results are reliable. 
Again in part (ii) the candidate compared results for two alcohols, rather than 
comparing all the results for propanol. 
In part (iii) the easier mark was awarded, for suggesting repeats, but the candidate did 



 

 
 
(c) 
 
 
 
 
 
 
 
 
 
(a) 
 
 
 
 
 
 
 
 
(b) 
 
 
(c) 
 
(d) 
 
 
(e)  

not include the more subtle point that the original results should not be used. 
 
No marks were awarded here.  The results are not sufficient, partly because only a 
limited range of carbon atoms (only 1-4) was used, but more importantly because only 
alcohols were considered. 

Question 4 
 
This candidate scored 7 out of 15 in this question, not a good performance for a grade A 
candidate. 
 

The candidate correctly identified the obvious anomalous point in part (i). 
In part (ii), there were at least three ways in which the anomalous result might have 
been obtained.  The candidate's first suggestion was an excess of lead(II) – as this is 
already in excess it would not have had an effect.  The second suggestion referred to the 
amount of sodium iodide (this should have been potassium iodide), but the mark was not 
awarded, not for the slip in mentioning sodium instead of potassium, but for failing to 
mention that the amount of iodide would have been too great, rather than just 
inaccurate. 
 
To score the mark here, there had to be a reference to all the iodide being used up, not 
just the number of particles. 
 
Correct. 
 
Some reference to values in the range 6-10 cm3 was expected, since these would help to 
identify the turning point in the graph more accurately. 
 
This was well answered, with only the most difficult point (washing the precipitate) 
being omitted. 
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Question 1 

  
This candidate was awarded a grade C for this paper. 
 
6 out of 6 in this question is a good performance for a grade C candidate. 

Question 2 

  
This candidate scored 4 out of 14 in this question, a poor performance for a grade C 
candidate. 
  
(a) The diagram showed apparatus for drying the gas (which was not required, but which 

would not have been penalised), but no correct method of gas collection was shown 
(this could have been over water or in a syringe). 

  
(b) One mark was awarded for the correct units appearing.  However, the table headings 

did not contain references to mass, volume or time, and one of the values was copied 
incorrectly. 

  
(c) In part (i), the candidate was fortunate to score both marks for plotting the points 

(there was one error, which was not penalised), as the scale chosen for the y-axis was 
not linear.  The line drawn was clearly not straight, so the final mark was not awarded. 
In part (ii), one mark was awarded for recognising that the rate increased as the mass 
increased, but for the second mark the connection had to be recognised as one of direct 
proportion. 
No marks were awarded in part (iii) – the candidate omitted to refer to the increase in 
surface area and there was no reference to collision theory. 

  
(d) This was a difficult mark to score.  An obvious suggestion would be to collect the same 

volume of gas in each experiment. 

Question 3 

  
This candidate scored 7 out of 15 in this question, a reasonable performance for a grade C 
candidate. 
  
(a) This part was quite well answered, with seven out of nine marks being awarded.  The 

mean temperature change per gram of fuel for methanol was incorrectly calculated, 
probably by dividing the total of the temperature changes by 6 instead of by 3 

  
(b) No marks were awarded here.  The candidate showed no understanding of reliability, 

and in addition none of the answers contained any chemical sense. 
  
(c) No marks were awarded here.  The results are not sufficient, partly because only a 

limited range of carbon atoms (only 1-4) was used, but more importantly because only 
alcohols were considered. 



 

 

Question 4 
  
This candidate scored 3 out of 15 in this question, a poor performance for a grade C 
candidate. 
  
(a) The candidate correctly identified the obvious anomalous point in part (i). 

Neither suggestion in part (ii) made any chemical sense. 
  
(b) To score the mark here, there had to be a reference to all the iodide being used up.  

The candidate's reference to the concentration of lead(II) nitrate is irrelevant. 
  
(c) Correct. 
  
(d) Some reference to values in the range 6-10 cm3 was expected, since these would help to 

identify the turning point in the graph more accurately. 
  
(e) It is hard to imagine what might have been in the candidate's mind from this answer. 
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