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Mark schemes are prepared by the Lead Assessment Writer and considered, together with the 
relevant questions, by a panel of subject teachers. This mark scheme includes any amendments 
made at the standardisation events which all associates participate in and is the scheme which was 
used by them in this examination. The standardisation process ensures that the mark scheme covers 
the students’ responses to questions and that every associate understands and applies it in the same 
correct way. As preparation for standardisation, each associate analyses a number of students’ 
scripts. Alternative answers not already covered by the mark scheme are discussed and legislated 
for. If, after the standardisation process, associates encounter unusual answers which have not been 
raised they are required to refer these to the Lead Assessment Writer. 
 
It must be stressed that a mark scheme is a working document, in many cases further developed and 
expanded on the basis of students’ reactions to a particular paper. Assumptions about future mark 
schemes on the basis of one year’s document should be avoided; whilst the guiding principles of 
assessment remain constant, details will change, depending on the content of a particular 
examination paper. 
 
 
Further copies of this Mark Scheme are available from aqa.org.uk 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
       
 
 
 
 
  

Copyright © 2017 AQA and its l icensors.  All rights reserved. 
AQA retains the copyright on all its publications.  However, registered schools/colleges for AQA are permitted to copy material from this 
booklet for their own internal use, with the following important exception: AQA cannot give permission to schools/colleges to photocopy any 
material that is acknowledged to a third party even for internal use within the centre. 
 
 

                                           Important - please note 
 
This mark scheme has not been through the full standardisation process. As 
such, many of the phases described above have not been completed. The 
Instructions for examiners are also included as a guide to how the mark 
scheme will function as an operational document. The layout has been kept 
consistent so that future operational mark schemes do not appear different to 
the specimen materials. 
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AS and A-level Chemistry 

Mark scheme instructions for examiners 
 
Introduction to marking 
 
Before beginning the standardisation process, you must:  
• access the online tutorial  
• access all relevant documents on your Examiner Extranet page   
• mark a minimum of 10 training clips of each item. 
 
When standardising online, you must review the marking of the standardisation clips and all 
comments and annotations made by the Lead Examiner, which exemplify the marking standard. You 
must discuss the results of your marking of the standardisation clips with your Team Leader before 
you will be cleared to mark live clips. 
 
1.   General 
The mark scheme for each question shows: 

• the marks available for each part of the question 
• the total marks available for the question 
• the typical answer or answers which are expected 
• extra information to help the examiner make his or her judgement and delineate what is 

acceptable or not worthy of credit or, in discursive answers, to give an overview of the area in 
which a mark or marks may be awarded. 

The extra information in the ‘Comments’ column is aligned to the appropriate answer in the left-hand 
part of the mark scheme and should only be applied to that item in the mark scheme. 
You should mark according to the contents of the mark scheme.  If you are in any doubt about 
applying the mark scheme to a particular response, consult your Team Leader. 
At the beginning of a part of a question a reminder may be given, for example: where consequential 
marking needs to be considered in a calculation; or the answer may be on the diagram or at a 
different place on the script. 
In general the right-hand side of the mark scheme is there to provide those extra details which 
confuse the main part of the mark scheme yet may be helpful in ensuring that marking is 
straightforward and consistent. 
The use of M1, M2, M3 etc refers to the marking points in the order in which they appear in the mark 
scheme. So, M1 refers to the first marking point, M2 the second marking point etc. 
 
2.   Emboldening 
2.1 In a list of acceptable answers where more than one mark is available ‘any two from’ is used, 

with the number of marks emboldened. Each of the following bullet points is a potential mark. 

2.2 A bold and is used to indicate that both parts of the answer are required to award the mark. 
2.3 Alternative answers acceptable for a mark are indicated by the use of OR. Different terms in 

the mark scheme are shown by a /; eg allow smooth/free movement. 
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3.    Marking points 
3.1 Marking of lists 
 This applies to questions requiring a set number of responses, but for which students have 

provided extra responses. The general principle to be followed in such a situation is that ‘right 
+ wrong = wrong’. 

 Each error/contradiction negates each correct response. So, if the number of 
error/contradictions equals or exceeds the number of marks available for the question, no 
marks can be awarded. 

 However, responses considered to be neutral (often prefaced by ‘Ignore’ in the mark scheme) 
are not penalised. 

 
3.2 Marking procedure for calculations 
 Full marks should be awarded for a correct numerical answer, without any working shown, 

unless the question states ‘Show your working’ or ‘justify your answer’.   
 If an answer to a calculation is incorrect and working is shown, process mark(s) can usually be 

gained by correct substitution/working. This is usually shown in the ‘Comments’ column or by 
each stage of a longer calculation. 

 
3.3 Equations 
 In questions requiring students to write equations, state symbols are generally ignored unless 

otherwise stated in the ‘Comments’ column.  

Examiners should also credit correct equations using multiples and fractions unless otherwise 
stated in the ‘Comments’ column. 

 Equations are not correct unless they are balanced. 
 
3.4 Organic structures 
 Where students are asked to draw organic structures, these may be given as displayed, 

structural or skeletal formulas unless a specific type of structure is required in the question and 
stated in the mark scheme. 

 
3.5 Interpretation of ‘it’ 
 Answers using the word ‘it’ should be given credit only if it is clear that the ‘it’ refers to the 

correct subject. 
 

3.6 Errors carried forward, consequential marking and arithmetic errors 
 Allowances for errors carried forward are most likely to be restricted to calculation questions 

and should be shown by the abbreviation ECF or consequential in the marking scheme. 
 An arithmetic error should be penalised for one mark only unless otherwise amplified in the 

marking scheme. Arithmetic errors may arise from a slip in a calculation or from an incorrect 
transfer of a numerical value from data given in a question. 
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3.7 Phonetic spelling 

The phonetic spelling of correct scientific terminology should be credited unless there is a 
possible confusion with another technical term or if the question requires correct IUPAC 
nomenclature. 

 

3.8 Brackets 
(…..) are used to indicate information which is not essential for the mark to be awarded but is 
included to help the examiner identify the sense of the answer required. 

 
3.9 Ignore/Insufficient/Do not allow 

Ignore or insufficient is used when the information given is irrelevant to the question or not 
enough to gain the marking point. Any further correct amplification could gain the marking 
point. 

Do not allow means that this is a wrong answer which, even if the correct answer is given, will 
still mean that the mark is not awarded. 

 
 3.10 Marking crossed out work 

Crossed out work that has not been replaced should be marked as if it were not crossed out, 
if possible. Where crossed out work has been replaced, mark the replacement work and not 
the crossed out work.  

 
 
3.11 Extended responses 
 For questions marked using a ‘Levels of Response’ mark scheme: 

Level of response mark schemes are broken down into three levels, each of which has a 
descriptor. Each descriptor contains two statements. The first statement is the Chemistry 
content statement and the second statement is the communication statement.  

 
Determining a level 
 
Start at the lowest level of the mark scheme and use it as a ladder to see whether the answer 
meets the Chemistry content descriptor for that level. The descriptor for the level indicates the 
qualities that might be seen in the student’s answer for that level. If it meets the lowest level, 
then go to the next one and decide if it meets this level, and so on, until you have a match 
between the level descriptor and the answer. 
 
When assigning a level you should look at the overall quality of the answer and not look to pick 
holes in small and specific parts of the answer where the student has not performed quite as 
well as the rest. If the answer covers different aspects of different levels of the mark scheme 
you should use a best fit approach for defining the level. 
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Once the level has been decided, the mark within the level is determined by the 
communication statement: 
 
• If the answer completely matches the communication descriptor, award the higher mark 

within the level. 
• If the answer does not completely match the communication descriptor, award the lower 

mark within the level. 
 
The exemplar materials used during standardisation will help you to determine the appropriate 
level. There will be an exemplar in the standardising materials which will correspond with each 
level of the mark scheme and for each mark within each level. This answer will have been 
awarded a mark by the Lead Examiner. You can compare the student’s answer with the 
exemplar to determine if it is the same standard, better or worse than the example. You can 
then use this to allocate a mark for the answer based on the Lead Examiner’s mark on the 
exemplar. 
 
You may well need to read back through the answer as you apply the mark scheme to clarify 
points and assure yourself that the level and the mark are appropriate. 
 
Indicative content in the mark scheme is provided as a guide for examiners. It is not intended 
to be exhaustive and you must credit other chemically valid points. Students may not have to 
cover all of the points mentioned in the indicative content to reach the highest level of the mark 
scheme. The mark scheme will state how much chemical content is required for the highest 
level. 
 
An answer which contains nothing of relevance to the question must be awarded no marks. 

 
For other extended response answers: 
Where a mark scheme includes linkage words (such as ‘therefore’, ‘so’, ‘because’ etc), these 
are optional. However, a student’s marks for the question may be limited if they do not 
demonstrate the ability to construct and develop a sustained line of reasoning which is 
coherent, relevant, substantiated and logically structured. In particular answers in the form of 
bullet pointed lists may not be awarded full marks if there is no indication of logical flow 
between each point or if points are in an illogical order.   

 
The mark schemes for some questions state that the maximum mark available for an extended 
response answer is limited if the answer is not coherent, relevant, substantiated and logically 
structured. During the standardisation process, the Lead Examiner will provide marked 
exemplar material to demonstrate answers which have not met these criteria. You should use 
these exemplars as a comparison when marking student answers. 
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Section A 
 

  

Question Marking Guidance  Mark Comments 
 

01.1 2HO–C6H4–NH2 + CH3COCl  HO–C6H4–NHCOCH3 + HO-C6H4-NH3
+Cl– 1 HO–C6H4–NH2 + CH3COCl  HO–C6H4–NHCOCH3 + HCl 

 

01.2 (Nucleophilic) Addition-elimination. 

 

1 

 
1 
1 

1 
1 
 

 

 

 
M2 = Arrow from lone pair on N to carbon in C=O. 
M3 = Arrow from the bond in CO to the O. 

M3 = Correct intermediate with + on N and – on O. 
M4 = Three arrows and lone pair. N

OH
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01.3 This question is marked using levels of response. Refer to the Mark 
Scheme Instructions for Examiners for guidance on how to mark this 
question.  

6 Indicative chemistry content  

• Place a small amount of pure paracetamol in a test-
tube. 

• Add small volume (0.5–1.0 cm3) of possible solvent 
• Shake/stir. 
• If paracetamol dissolves then solvent unsuitable. 
• Heat (with suitable awareness of flammability and 

boiling point; eg hot – not boiling – water bath). 
• If paracetamol does not dissolve = unsuitable. 
• If paracetamol dissolves partially try adding more 

solvent. 
• If/when completely dissolved place test-tube in ice-

water bath. 
• If crystals form = suitable. 
• Effectiveness determined by measuring melting 

point. 
• Purity indicated by melting point being sharp 

and close to 170 °C. 

Level 3 
5–6 marks 
 

Outlines a workable process with clear decision-making 
process. Gives a method for melting point determination 
with detailed reference to the melting point of 170  ± 2 °C. 
 

Level 2 
3–4 marks 
 

Outlines a workable process with some indication of 
decision-making. Gives a method for melting point 
determination without detailed reference to the melting 
point of 170 ± 2 °C. 
 

Level 1 
1–2 marks 
 

Partially outlines a potentially workable process. Suggests 
need for melting point determination. 
 

Level 0 
0 marks 

Insufficient correct chemistry to warrant a mark. 
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01.4 Amount of ethanoyl chloride = 3.87 / 78.5 = 0.0493 mol 
 
(Theoretical mass of paracetamol = 0.0493 × 151 = 7.44 g) 
Mass expected = (65/100) × 7.44 = 4.84 g 
 
Loss in mass on recrystallisation = 4.84 – 4.07 = 0.77 
 
Percentage loss in mass = (0.77 / 4.84) × 100 = 15.9 % 
This suggests that the student has demonstrated expert practical skills as 
less than 20 % loss during recrystallisation. 

1 
 
 

1 
 

1 
 
 
 

1 

 

 
 
 
 
 
 
 
 
Allow comment that it is unlikely student would be better 
than expert chemist so final product may not be dry thus 
increasing apparent mass obtained. 

 

01.5 There may still be small amounts of impurities. 1  
 

01.6 Any two from: 

• less exothermic reaction 
• easier to control  
• dangerous gas not evolved  
• ethanoic anhydride is a cheaper or more easily recycled reagent. 

2  
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Question Marking Guidance  Mark Comments 
 

02.1 
 
 

CH3COOH + CH3CH2OH     CH3COOCH2CH3 + H2O 

 
1  

 
02.2  

1 

 

 

02.3 A catalyst provides an alternative mechanism for reaction. 
That has a lower activation energy. 

1 
1 

 

 

02.4 Kc expression shown correctly e.g. Kc =  [ester][water] 
                                                                [acid][alcohol] 
 
Hence Kc = 4.07 = x2 / (0.0435 – x)2 (if x = amount of ester/water produced 
and therefore = amount by which amounts of acid and alcohol decreased). 
So √4.07 = x / (0.0435 – x). 
So x = 0.0291 mol. 
 
Acid left at equilibrium = 0.0435 – 0.0291 = 0.0144 mol. 
 
Adding acid catalyst = 0.0144 + 2(0.0005) = 0.0154 mol  
(adding 2 × 0.0005 as 0.0005 mol of H2SO4 added and catalyst so not 
used up and dibasic). 
 
Volume of alkali needed = 1000 × 0.0154/0.400 = 38.5 cm3. 

 
1 
 

1 
 
 

1 
 

1 
 

1 
 
 
 

1 

 

 

O

O
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02.5 Test several samples - at least one tested after a week. 
 

Check that the result has not changed. 

1 
 

1 
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Question Marking Guidance  Mark Comments 
 

03.1 Multidentate – EDTA can form many/six dative bonds with central cation. 

 
Ligand – lone pair (on N or O of EDTA) can form dative bond with 
copper(II) ions. 
 
6 circles drawn on EDTA4– structure – 2 x N and 4 x –O  

 
 

1 

1 
 

1 

 

 

03.2 Calibrate a colorimeter/produce a calibration curve. 

 
By testing the colorimeter with solutions of copper-EDTA complex of 
known concentration. 
 
Add excess EDTA salt to the sample. 

 
       

1 

 
1 
 

1 
 
 

 

 

03.3 [Cu(H2O)6]2+ + EDTA4–              [Cu(EDTA)]2– + 6H2O 

Amount of copper(II) = (25.0 × 7.56 × 10–5) /1000 = 1.89 × 10–6 mol 
Volume of EDTA4–  = (1.89 × 10–6 / 0.001 ) × 1000 = 1.89 cm3 
This is too small to be accurate. 

Dilute the EDTA4– solution/use larger volume of river water. 

1 

1 
1 
1 

1 
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Question Marking Guidance  Mark Comments 
 

04.1 Amount of propanone = (25.0 × 1) / 1000 = 0.025 mol 

Concentration in mixture A = 0.025 / (90.0/1000) = 0.278 mol dm–3 

1 

1 

 

 

04.2 To make volumes constant for all mixtures. 
So that volume of propanone is proportional to concentration. 

1 
1 

 

 

04.3 Amount of iodine in mixture E = (40.0 × 0.02) /1000 = 8.0 × 10–4 mol 
Amount of iodine in sample = 8.0 × 10–4 × (10/90) = 8.89 × 10–5 mol 

Amount of thio required = 2 × 8.89 × 10–5 = 1.78 × 10–4 mol 
Volume of thio = (1.78 × 10–4 / 0.01) × 1000 = 17.8 cm3 

1 
1 

1 
1 

 
As 10 cm3 sample taken from total volume of 90 cm3 
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04.4 Scale 
 

Points 
 
Best-fit straight line 

 
 
Gradient = y / x 

 
= –0.060 
 

1 
 

1 
 

1 

 
 

1 

 
1 

Graph must cover at least half the grid and axes must be 
plotted in correct orientation but ignore labeling. 

Must be correctly plotted to within ±half a small square. 

 
Must be the best-fit line possible if point(s) are plotted 
incorrectly. 
Penalise doubled or kinked lines. 

 
 

Allow –0.059 to –0.061 

Ignore any units given. 
 

04.5 Gradients/rates are proportional to volumes/concentrations of propanone 
or B to D show that gradient/rate halves when vol/concentration halves. 
So first order with regard to propanone. 

1 

1 

 

 

04.6 To stop/quench the reaction at that time. 

By removing the acid catalyst for the reaction (by neutralisation). 

1 

1 

Ignore NaHCO3 reacts with the HI produced. 
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Section B 
 
In this section, each correct answer is awarded 1 mark. 
 

 
Question Key 

05 A 
06 B 
07 B 
08 D 
09 B 
10 B 
11 B 
12 C 
13 D 
14 A 
15 D 
16 A 
17 C 
18 D 
19 D 
20 A 
21 D 
22 C 
23 D 
24 D 
25 D 
26 C 
27 C 
28 B 
29 A 
30 C 
31 D 
32 C 
33 B 
34 A 
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