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Mark scheme

General comment
In the examples for this paper, separate candidates may have been used for each question part therefore 
answers may not necessarily follow on from previous example candidate responses for that grade.

Almost all candidates completed the seven experiments and were able to calculate the rise in temperature 
correctly. However, some weaker candidates read the thermometer incorrectly (2.00 ºC instead of 20.0 ºC) 
and a large number did not record the thermometer readings to the expected level of precision. Good 
candidates achieved the expected constant temperature rise in the latter experiments.  Weaker candidates, 
who are likely to have carried out a thermometric titration which produces a drop in temperature after the 
end point is reached, did not achieve this. Generally the accuracy marks tended to be Centre dependent 
although there were good results from individual candidates where others from the Centre had performed 
poorly.  However, the majority of candidates gained at least three out of the five accuracy marks available.
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Example candidate response – grade A

Examiner comment – grade A
This answer was typical in that full marks were gained for the accuracy with which the experiment was 
carried out. Thermometer readings are expected to be taken to the nearest 0.5 ºC, without interpolation, and 
for at least one of the readings to be at 0.5 ºC.
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Example candidate response – grade C

Examiner comment – grade C
Much of this answer was very good and many candidates gaining a grade C were equally competent in this 
section. A mark was lost owing to the much higher temperature rise in experiment 7. The candidate would 
have benefited from repeating it.
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Example candidate response – grade E

Examiner comment – grade E
In this answer the candidate needed to show more precision in the thermometer readings and the 
experimental results differed from those of the Supervisor. Although there was no change in temperature 
rise in the final three experiments they were 1.0 ºC lower than the maximum, which should not have 
occurred as the same number of moles of water would have been formed. 
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Question 1(b)

Mark scheme

General comment
A large majority of candidates chose scales so that at least half the available squares were used, and 
plotted all points correctly.  However, some chose difficult scales so that plotting and then reading the 
intercept was difficult for both candidate and examiner.  A few did not label the axes or did not record units 
in any of the forms specified in the syllabus.  The mark most commonly withheld was for the two best fit 
intersecting straight lines: a number of candidates left more points to one side of the line than the other.  
The use of (0,0) may have assisted some candidates to improve the line for the increase in temperature 
rise.  If candidates realise that one of their results is anomalous they should circle or otherwise indicate this 
decision on the graph so that the point is not considered by examiners when awarding marks for best fit 
lines. 
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Example candidate response – grade A

Examiner comment – grade A
This excellent answer is typical of many grade A and B candidates. The drawing of a best fit line with 
positive gradient was made easier by obtaining excellent experimental results.
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Example candidate response – grade C

Examiner comment – grade C
Had the anomalous result for experiment 7 been circled or labelled, and omitted from any attempt at a best 
fit line, the candidate may have been awarded full marks on this section. The line with the higher gradient is 
almost one of best fit: the candidate would have benefited from using (0,0) and ensuring points were lying 
either side of the line in equal measure. The line with the smaller gradient is one of best fit but the points 
are a long way off the line and the constant temperature rise portion has not been recognised.
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Example candidate response – grade E

Examiner comment – grade E
The labels for the axes, though correctly placed, do not include units. Both ‘best fit’ lines have points lying 
to one side only. By starting the scale at 4.0 ºC it was not possible for the candidate to use (0,0).
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Question 1(c) and 1(d) – using the graph

Mark scheme

General comment
Question 1(c)

The most common error in this section was that candidates did not show they had read the intercept to 
the nearest half square as many answers were given as whole numbers.  Some candidates were unable to 
score the mark as the intercept was less than the maximum temperature rise recorded.  However, there 
were many candidates who correctly gave the values of temperature change and volume to the level of 
precision shown in the graph.
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Question 1(d)

Relatively few candidates gained both marks as the responses tended to describe the shape of the graph 
or the temperature rise without relating it to any reaction between the acid and alkali.  More candidates 
gained the second mark which involved identifying that excess alkali was being added.  A small minority 
of candidates wrote about bond breaking and making without specifying that more water was formed 
in successive experiments (until all the limiting reagent had reacted).  Very few answered the question 
incorrectly in terms of equilibria or kinetics.

Example candidate response – grade A

Examiner comment – grade A
(c) The intersection was read correctly and the values recorded to the expected level of precision.

(d)  The second mark was awarded as the answer incorporated the ideas of excess FA 1, neutralisation and 
constant temperature rise.
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Example candidate response – grade C

Examiner comment – grade C
(c) This answer lacked the precision expected from reading values from the graph.

(d)  There was no explanation of the positive gradient line in terms of increasing rise in temperature and 
volume of alkali reacting. The link between bond making and the temperature change decreasing was 
not logical.
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Example candidate response – grade E

Examiner comment – grade E
(c)  The mark was not awarded as the reported temperature change was not to the expected level of 

precision although the volume was correct. Also the maximum temperature change had not been 
considered.

(d)  The answer was partly correct but was not sufficiently developed to gain a mark. With two marks 
allocated to a question, candidates should aim to make two points in their answers. There was no 
comment made about the horizontal line portion of the graph.
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Question 1(e)–(g) 
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Mark scheme

General comment 
Question 1(e)

The most common error in this section was using a volume other than 65 cm3 in the calculation.  However, 
the majority of candidates were able to gain the second mark for the calculation although some gave the 
answer to an excessive number of significant figures.

Question 1(f)

This section was correctly answered by almost all candidates.

Question 1(g)

Most candidates were able to gain the first mark.  However, some could not be awarded the second mark 
owing to an inappropriate number of significant figures, no conversion of J to kJ, or, more commonly, 
writing ∆H or + for the sign.
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Example candidate response – grade A

Examiner comment – grade A
These answers were clearly set out, using all the correct data, and correcting to a suitable number of 
significant figures in (e) and (g). The value of the heat energy produced used in (g) had already been 
converted into kJ in the first step which was an acceptable alternative to the working shown in the mark 
scheme.
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Example candidate response – grade C

Examiner comment – grade C
The use of an incorrect total volume of solution heated was a common error in (e) (the volume of water was 
omitted). Showing working is important when carrying out calculations as ‘error carried forward’ marks can 
be awarded. This was evident in the second part of (e) and the first part of (g). The final answer was only 
given to two significant figures.



Paper 3 – Advanced practical skills

74 Cambridge International AS and A Level Chemistry 9701 

Example candidate response – grade E

Examiner comment – grade E
Again, the volume of water added was not used in the first step of (e). The final answers to both (e) and (g) 
were given to too many significant figures, and the latter was also missing the negative sign. 
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Question 1(h)

Mark scheme

General comment
The majority of candidates did not appear to understand this question and answered in terms of fair testing, 
keeping the concentration constant or other responses commonly associated with kinetics experiments.  
However, there were a few excellent answers where the candidates clearly linked temperature rise to 
energy produced. The three example candidate responses show typical errors which were made. The grade 
refers to the overall grade the candidate received for the whole paper.

Example candidate response – grade A

Examiner comment – grade A
While this answer involved ‘heat’ the link between temperature rise and heat energy produced was not 
made.
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Example candidate response – grade C

Examiner comment – grade C
This answer was typical of many as, while chemically correct, it only involved the relationship of 
concentration with volume.

Example candidate response – grade E

Examiner comment – grade E
This answer was incorrect and did not involve temperature rise and heat energy.
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Question 1(i)

Mark scheme

General comment
Many candidates gained both marks in this section though a significant number did not specify the mole 
ratio of the reactants which was an essential part of their working.

Example candidate response – grade A

Examiner comment – grade A
Although the word mole was not used, the ratio was clearly shown, and the expression and calculation 
were fully correct.

Example candidate response – grade C
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Examiner comment – grade C
The mole ratio was clearly presented. However, no working was shown for the second mark. Additionally, 
the answer given for the concentration of FA 1 was incorrect and was not shown to a suitable number of 
significant figures.

Example candidate response – grade E

Examiner comment – grade E
The mole ratio was not displayed and, while the volume from (c) was used in the calculation, the step to 
change the unit of volume from cm3 to dm3 was omitted.

Question 1(j)

Mark scheme

General comment
Only a minority of candidates gained this mark.  The majority suggested increasing volumes of reagents, 
increasing the concentration of just one of the reagents, or gave methods of reducing heat energy losses. 
As in 1(h) the three example candidate responses show typical errors which were made. The grade refers to 
the grade the candidates received for the whole paper.
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Example candidate response – grade A

Examiner comment – grade A
This answer was partly correct as the need for greater concentration was recognised. However, both 
solutions would need to have greater concentrations.

Example candidate response – grade C

Examiner comment – grade C
This answer did not address the question as the same temperature rise would have occurred though it 
might have been recorded to a greater degree of precision.

Example candidate response – grade E

Examiner comment – grade E
Here again there was some understanding shown that greater concentrations would be required. However, 
more detail of the modification was necessary as the total volume of solution would not have been 
constant.
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Question 1(k)

Mark scheme

General comment
The majority of candidates gained the first mark in this section though a variety of responses were seen 
by Examiners including a few curves.  Fewer gained the second mark either because there was no 
temperature scale shown or the intercept was not at the same values as those in (b).
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Example candidate response – grade A

Examiner comment – grade A
This sketch showed the two lines with gradients similar to those in (b) and with the appropriate temperature 
change scale shown in detail.

Example candidate response – grade C

Examiner comment – grade C
The sketch of the two lines was clear and correct. However, the value for the temperature change in (c) 
was 9.0 ºC , so the scale on the y-axis was incorrect. This implied that the information in the stem of the 
question allowing the concentration of hydrogen ions to be found had not been correctly used.
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Example candidate response – grade E

Examiner comment – grade E
Lines with similar gradients to those in (b) were drawn but they were not intersecting. There was no scale 
shown on the y-axis.
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Question 2(a)
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Mark scheme

General comment
(a) (i) Most candidates selected a suitable reagent with few choosing other than a named mineral acid.

 (ii)  A large majority set out an appropriate table for their observations and were able to access at least 
one mark for observations.  It is important that candidates appreciate the difference between an 
observation, ‘effervescence’ and an inference, ‘gas is evolved’.  Not all of those using acid as their 
reagent went on to test the gas(es) produced which meant that there was insufficient evidence for 
the identification of the anions.  However, the most discerning candidates reported the difference in 
the rate of effervescence when using acid with FA 3 and FA 4.

 



Paper 3 – Advanced practical skills

85 Cambridge International AS and A Level Chemistry 9701

Example candidate response – grade A
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Examiner comment – grade A
This was a good answer including the reporting of slower effervescence in the reaction between FA 3 
and hydrochloric acid than with FA 4. Although the gas evolved with FA 3 was not tested with acidified 
potassium dichromate, the mark for the identities could be awarded as the choking odour of the gas and the 
fully correct limewater test with the gas from FA 4 were clearly reported. 
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Example candidate response – grade C
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Examiner comment – grade C
Most of this answer was very good as the difference in the rates of effervescence was described as well as 
a valid test for one of the gases. The error was in using two reagents with FA 5 contrary to the instruction in 
part (ii).
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Example candidate response – grade E
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Examiner comment – grade E

A suitable reagent was selected but its formula was repeatedly recorded in the table. There was no 
observation recorded that would lead to the inference of gas given off and this made two marks unavailable. 
However, both gas tests were given and the results recorded were correct as were the identities of the 
sodium salts.
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Question 2(b)
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Mark scheme

General comment
(b)  (i)  The majority of candidates were able to gain at least two marks in this section.  The most commonly 

awarded marks were for the two white precipitates in the first two steps and the white precipitate 
soluble in excess aqueous sodium hydroxide.  However, there are still candidates who report ‘white 
solution’ or ‘cloudy white’ instead of ‘white precipitate’.  The heating section was not as familiar 
to candidates and many possible observations were omitted.  The mark most commonly awarded 
was for the brown gas though some were able to identify NO2 and/or O2 from a correct test with 
a positive result.  The mark least awarded was for noting the solid turning yellow or for the sound 
made by the solid as it was heated.

 (ii)  Pb2+ was the cation most commonly identified though a few candidates did not have sufficient 
correct observations for this conclusion.

 (iii)  A large majority of candidates selected a suitable reagent, though a small number did not give its full 
name or formula so were unable to access the first mark.  The second mark was frequently awarded 
as most candidates reported the correct observation for Pb2+ with their chosen reagent.
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Example candidate response – grade A

Examiner comment – grade A
The observations using solutions in (i) are detailed and fully correct. The observations for heating solid 
FA 6 were more detailed than seen in many scripts. Although NO2 will bleach litmus paper so the inference 
of chlorine as the second gas is understandable, the thermal decomposition of nitrates is covered in the 
syllabus so should not be unfamiliar. Parts (ii) and (iii) were fully correct.
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Example candidate response – grade C

Examiner comment – grade C
The formation of the white precipitates was correctly reported as was the solubility of the hydroxide 
precipitate in excess sodium hydroxide. ‘Pop sounds given off’ was taken to mean the heated solid was 
decrepitating and there was no reference to a lighted splint to indicate that it referred to a test for hydrogen 
gas. The ‘brown glow around the test tube’ was not sufficiently precise to be credited. ‘It’ should not be 
used as it is imprecise. The observations were used to correctly identify the cation in (ii) and the reagent 
selected was suitable in (iii). However, use of aqueous ammonia involves testing with a small volume 
and then with excess and the solubility of the lead(II) hydroxide precipitate in excess ammonia was not 
investigated.
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Example candidate response – grade E

Examiner comment – grade E
Again the observations for the tests on the solution of FA 6 in (i) were fully correct. Candidates should 
be discouraged from trying to identify gases by smell; a chemical test is safer and is more likely to be 
credited. The colour of the gas was incorrectly reported and the identity of SO2 was inconsistent with the 
observation. The identity of the cation was correct in (ii) but the reagent chosen in (iii) did not show use of 
the Qualitative Analysis Notes. However, the observation was correct as the solubility of lead(II) chromate is 
so low that the equilibrium is shifted from dichromate to chromate.




