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Generic Marking Principles 
 

These general marking principles must be applied by all examiners when marking candidate answers. They should be applied alon gside the 
specific content of the mark scheme or generic level descriptions for a question. Each question paper and mark scheme will also comply with these 
marking principles. 
 

GENERIC MARKING PRINCIPLE 1: 
 
Marks must be awarded in line with: 
 

• the specific content of the mark scheme or the generic level descriptors for the question  
• the specific skills defined in the mark scheme or in the generic level descriptors for the question  

• the standard of response required by a candidate as exemplified by the standardisation scripts.  

GENERIC MARKING PRINCIPLE 2: 
 
Marks awarded are always whole marks (not half marks, or other fractions). 

GENERIC MARKING PRINCIPLE 3: 
 
Marks must be awarded positively: 
 

• marks are awarded for correct/valid answers, as defined in the mark scheme. However, credit is given for valid answers which go beyond 
the scope of the syllabus and mark scheme, referring to your Team Leader as appropriate  

• marks are awarded when candidates clearly demonstrate what they know and can do 

• marks are not deducted for errors 

• marks are not deducted for omissions 

• answers should only be judged on the quality of spelling, punctuation and grammar when these features are specifically assessed by the 
question as indicated by the mark scheme. The meaning, however, should be unambiguous.  

GENERIC MARKING PRINCIPLE 4: 
 
Rules must be applied consistently, e.g. in situations where candidates have not followed instructions or in the application of generic level 
descriptors. 



9701/51 Cambridge International AS & A Level – Mark Scheme 
PUBLISHED 

October/November 2025  

 

© Cambridge University Press & Assessment 2025 Page 3 of 10  
 

GENERIC MARKING PRINCIPLE 5: 
 
Marks should be awarded using the full range of marks defined in the mark scheme for the question (however; the use of the fu ll mark range may 
be limited according to the quality of the candidate responses seen). 

GENERIC MARKING PRINCIPLE 6: 
 
Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should not be awarded with grade thre sholds or 
grade descriptors in mind. 

 
 
Science-Specific Marking Principles 
 

1 Examiners should consider the context and scientific use of any keywords when awarding marks. Although keywords may be presen t, marks 
should not be awarded if the keywords are used incorrectly.  

2 The examiner should not choose between contradictory statements given in the same question part, and credit should not be awarded for 
any correct statement that is contradicted within the same question part. Wrong science that is irrelevant to the question should be ignored. 

3 Although spellings do not have to be correct, spellings of syllabus terms must allow for clear and unambiguous separation fro m other 
syllabus terms with which they may be confused (e.g. ethane  / ethene, glucagon / glycogen, refraction / reflection). 

4 The error carried forward (ecf) principle should be applied, where appropriate. If an incorrect answer is subsequently used in a scientifically 
correct way, the candidate should be awarded these subsequent marking points. Further guidance will be included  in the mark scheme 
where necessary and any exceptions to this general principle will be noted. 

5 ‘List rule’ guidance 
 

For questions that require n responses (e.g. State two reasons …): 
 

• The response should be read as continuous prose, even when numbered answer spaces are provided.  

• Any response marked ignore in the mark scheme should not count towards n. 
• Incorrect responses should not be awarded credit but will still count towards n. 

• Read the entire response to check for any responses that contradict those that would otherwise be credited. Credit should not be 
awarded for any responses that are contradicted within the rest of the response. Where two responses contradict one another, this 
should be treated as a single incorrect response. 

• Non-contradictory responses after the first n responses may be ignored even if they include incorrect science. 
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6 Calculation specific guidance 
 

Correct answers to calculations should be given full credit even if there is no working or incorrect working, unless the question states ‘show 
your working’.  

 
For questions in which the number of significant figures required is not stated, credit should be awarded for correct answers  when rounded 
by the examiner to the number of significant figures given in the mark scheme. This may not apply to measured values.   

 

For answers given in standard form (e.g. a  10n) in which the convention of restricting the value of the coefficient (a) to a value between 1 
and 10 is not followed, credit may still be awarded if the answer can be converted to the answer given in the mark scheme.  

 
Unless a separate mark is given for a unit, a missing or incorrect unit will normally mean that the final calculation mark is  not awarded. 
Exceptions to this general principle will be noted in the mark scheme. 

7 Guidance for chemical equations 
 

Multiples / fractions of coefficients used in chemical equations are acceptable unless stated otherwise in the mark scheme.  
 

State symbols given in an equation should be ignored unless asked for in the question or stated otherwise in the mark scheme.  
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Annotations guidance for centres 
 
Examiners use a system of annotations as a shorthand for communicating their marking decisions to one another. Examiners are trained during the 
standardisation process on how and when to use annotations. The purpose of annotations is to inform the standard isation and monitoring 
processes and guide the supervising examiners when they are checking the work of examiners within their team. The meaning of annotations and 
how they are used is specific to each component and is understood by all examiners who mark the component.  
 
We publish annotations in our mark schemes to help centres understand the annotations they may see on copies of scripts. Note  that there may 
not be a direct correlation between the number of annotations on a script and the mark awarded. Similarly, the use of an annotation may not be an 
indication of the quality of the response.  
 
The annotations listed below were available to examiners marking this component in this series.  
 
Annotations 
 

Annotation Meaning 

 

Unclear response 

 Information missing or insufficient for credit 

 Benefit of the doubt given 

 Contradiction in response, mark not awarded 

 
Incorrect point or mark not awarded 

 
Part of the correct answer has been seen. Full credit has not been awarded.  

 Error carried forward applied 

Highlighted text Highlighting areas of text 

 Incorrect or insufficient point ignored while marking the rest of the response 

 Rounding error 
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Annotation Meaning 

 Blank page or part of script seen 

 Error in number of significant figures 

 Transcription error 

 
Correct point or mark awarded 

 
 
  



9701/51 Cambridge International AS & A Level – Mark Scheme 
PUBLISHED 

October/November 2025  

 

© Cambridge University Press & Assessment 2025 Page 7 of 10  
 

Question Answer Marks 

1(a)(i) 2.12 g 1 

1(a)(ii) M1 add a (small) volume of (distilled) water (to the small beaker) 
AND  
dissolve the solid / AgNO3 (s) 
 
M2  
Transfer the solution and washings (using a funnel) 
AND 
into a 250 cm3 volumetric flask. 
 
M3 Make up to the (calibration) mark / line with distilled water. 
AND 
then invert the (stoppered) flask (several times)  

3 

1(b)(i) (20(.0) cm3) pipette. 1 

1(b)(ii) barium (ions) could react with chromate (ions). 1 

1(b)(iii) Potassium chromate(VI) / K2CrO4(aq) is an irritant / corrosive  1 

1(c)(i) They are (the only ones that are) concordant. 1 

1(c)(ii) 2 0.05
  100

20.60


  = 0.48(54%) 

Correct working must be shown. 

1 

1(d)(i) 20.65  0.05 / 1000 = 0.00103(25) 1 

1(d)(ii) = ((d)(i) / 2) *(250 / 20) 
 

= (d)(i)  6.25 

1 
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Question Answer Marks 

1(d)(iii) M1 Mr = 1.58 / (d)(ii)  
 
M2 x= (M1 – 208.3) / 18  
AND 
x must be an integer. 
Some working must be shown. 

2 

1(e)  Heat to drive off water of crystallisation. 
M1 Apparatus  
1 Bunsen burner. 
2 Crucible (supported by pipeclay triangle) 
 
M2 Measurements 
1 Measure mass of crucible (+ lid) (empty). 
2 Measure mass crucible (+ lid) + solid before heating  
3 Measure mass of crucible (+ lid) + residue (after heating.) 
 
M3 Key step in method 

• Description of heat to constant mass. 
 
OR 
Produce a suitable precipitate using a viable reaction. 
 
M1 Apparatus and method  
• Chooses suitable reagent. 

• Filter the precipitate.  

• Wash and (allow to) dry 
 
M2 Measurements 

• Measure mass of hydrated barium chloride used. 

• Measure mass of precipitate. 
 
M3 Key step in method 
• Description of dry to constant mass. 

3 
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Question Answer Marks 

2(a) To ensure no air / other gas remains in the syringe 1 

2(b)(i) 
 

1

Mr
 0.707 0.500 0.222 0.158 0.109 

Rate of effusion /cm3s-1 4.63 3.27 1.45 1.26 0.71 
 

2 

2(b)(ii) Time (taken). 1 

2(b)(iii) size of hole  1 

2(c) M1 all 5 points plotted correctly. 
 
M2 Straight line of best fit drawn 

2 

2(d) Point most anomalous to the plotted line of best fit circled.  
 
AND 
 
If point above LOBF 
(Measured rate of effusion is higher than the true rate predicted by LOBF.)  
for this point … 
measured / recorded (effusion) time < true / actual time  
 
OR 
If point below LOBF 
(Measured rate of effusion is lower than the true rate predicted by LOBF.)  
for this point … 
measured / recorded (effusion) time > true / actual time  

1 

2(e) Yes AND The graph / LOBF… 
is a straight-line AND it goes through the origin. 

1 

2(f) The results are not reliable as there is an anomalous result. 1 
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Question Answer Marks 

2(g)(i) M1 Effusion rate = 50/31.6 = (1.58) 

Correct value for 
1

Mr
 read from x-axis  

1 

 M2 Value correctly converted to M.  1 

2(g)(ii)  If calculated M > 16  
(The average) M (of the other components) is greater than 16  / calculated value for g(i). 

1 

2(h) (Rate of effusion) increases 
AND 
(At higher temperature) gas particles move more quickly. 

1 
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Generic Marking Principles 
 

These general marking principles must be applied by all examiners when marking candidate answers. They should be applied alon gside the 
specific content of the mark scheme or generic level descriptions for a question. Each question paper and mark scheme will also comply with these 
marking principles. 
 

GENERIC MARKING PRINCIPLE 1: 
 
Marks must be awarded in line with: 
 

• the specific content of the mark scheme or the generic level descriptors for the question  
• the specific skills defined in the mark scheme or in the generic level descriptors for the question  

• the standard of response required by a candidate as exemplified by the standardisation scripts.  

GENERIC MARKING PRINCIPLE 2: 
 
Marks awarded are always whole marks (not half marks, or other fractions). 

GENERIC MARKING PRINCIPLE 3: 
 
Marks must be awarded positively: 
 

• marks are awarded for correct/valid answers, as defined in the mark scheme. However, credit is given for valid answers which go beyond 
the scope of the syllabus and mark scheme, referring to your Team Leader as appropriate  

• marks are awarded when candidates clearly demonstrate what they know and can do 

• marks are not deducted for errors 

• marks are not deducted for omissions 

• answers should only be judged on the quality of spelling, punctuation and grammar when these features are specifically assessed by the 
question as indicated by the mark scheme. The meaning, however, should be unambiguous.  

GENERIC MARKING PRINCIPLE 4: 
 
Rules must be applied consistently, e.g. in situations where candidates have not followed instructions or in the application of generic level 
descriptors. 
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GENERIC MARKING PRINCIPLE 5: 
 
Marks should be awarded using the full range of marks defined in the mark scheme for the question (however; the use of the fu ll mark range may 
be limited according to the quality of the candidate responses seen). 

GENERIC MARKING PRINCIPLE 6: 
 
Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should not be awarded with grade thre sholds or 
grade descriptors in mind. 

 
 
Science-Specific Marking Principles 
 

1 Examiners should consider the context and scientific use of any keywords when awarding marks. Although keywords may be presen t, marks 
should not be awarded if the keywords are used incorrectly.  

2 The examiner should not choose between contradictory statements given in the same question part, and credit should not be awarded for 
any correct statement that is contradicted within the same question part. Wrong science that is irrelevant to the question should be ignored. 

3 Although spellings do not have to be correct, spellings of syllabus terms must allow for clear and unambiguous separation fro m other 
syllabus terms with which they may be confused (e.g. ethane  / ethene, glucagon / glycogen, refraction / reflection). 

4 The error carried forward (ecf) principle should be applied, where appropriate. If an incorrect answer is subsequently used in a scientifically 
correct way, the candidate should be awarded these subsequent marking points. Further guidance will be included  in the mark scheme 
where necessary and any exceptions to this general principle will be noted. 

5 ‘List rule’ guidance 
 

For questions that require n responses (e.g. State two reasons …): 
 

• The response should be read as continuous prose, even when numbered answer spaces are provided.  

• Any response marked ignore in the mark scheme should not count towards n. 
• Incorrect responses should not be awarded credit but will still count towards n. 

• Read the entire response to check for any responses that contradict those that would otherwise be credited. Credit should not be 
awarded for any responses that are contradicted within the rest of the response. Where two responses contradict one another, this 
should be treated as a single incorrect response. 

• Non-contradictory responses after the first n responses may be ignored even if they include incorrect science. 
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6 Calculation specific guidance 
 

Correct answers to calculations should be given full credit even if there is no working or incorrect working, unless the question states ‘show 
your working’.  

 
For questions in which the number of significant figures required is not stated, credit should be awarded for correct answers  when rounded 
by the examiner to the number of significant figures given in the mark scheme. This may not apply to measured values.   

 

For answers given in standard form (e.g. a  10n) in which the convention of restricting the value of the coefficient (a) to a value between 1 
and 10 is not followed, credit may still be awarded if the answer can be converted to the answer given in the mark scheme.  

 
Unless a separate mark is given for a unit, a missing or incorrect unit will normally mean that the final calculation mark is  not awarded. 
Exceptions to this general principle will be noted in the mark scheme. 

7 Guidance for chemical equations 
 

Multiples / fractions of coefficients used in chemical equations are acceptable unless stated otherwise in the mark scheme.  
 

State symbols given in an equation should be ignored unless asked for in the question or stated otherwise in the mark scheme.  
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Annotations guidance for centres 
 
Examiners use a system of annotations as a shorthand for communicating their marking decisions to one another. Examiners are trained during the 
standardisation process on how and when to use annotations. The purpose of annotations is to inform the standard isation and monitoring 
processes and guide the supervising examiners when they are checking the work of examiners within their team. The meaning of annotations and 
how they are used is specific to each component and is understood by all examiners who mark the component.  
 
We publish annotations in our mark schemes to help centres understand the annotations they may see on copies of scripts. Note  that there may 
not be a direct correlation between the number of annotations on a script and the mark awarded. Similarly, the use of an annotation may not be an 
indication of the quality of the response.  
 
The annotations listed below were available to examiners marking this component in this series.  
 
Annotations 
 

Annotation Meaning 

 

Unclear response 

 Information missing or insufficient for credit 

 Benefit of the doubt given 

 Contradiction in response, mark not awarded 

 
Incorrect point or mark not awarded 

 
Part of the correct answer has been seen. Full credit has not been awarded.  

 Error carried forward applied 

Highlighted text Highlighting areas of text 

 Incorrect or insufficient point ignored while marking the rest of the response 

 Rounding error 
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Annotation Meaning 

 Blank page or part of script seen 

 Error in number of significant figures 

 Transcription error 

 
Correct point or mark awarded 
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Mark Scheme abbreviations 
 

;    separates marking points 

/   alternative responses for the same marking point 

R reject the response 

A accept the response 

I ignore the response 

ecf    error carried forward 

ora or reverse argument 

underline actual word given must be used by candidate (grammatical variants excepted) 

( ) the word / phrase in brackets is not required  

max indicates the maximum number of marks that can be given 

M1 etc. marking point 

owtte or words to that effect 
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Question Answer Marks 

1(a) 0.486 g  1 

1(b) M1 Dissolve the solid / KSCN(s) in (the beaker) (using a small volume of) (distilled) water  
 
M2 Transfer/add to a (250 cm3 volumetric) flask  
and  
Rinse (with distilled water) 
 
M3 Top the 250 cm3 volumetric flask up to mark (with distilled water) 
and 
Invert the (stoppered) flask 
 
Allow ‘250 volumetric flask’ (i.e. units need not be seen) 

3 

1(c)(i) to avoid oxidation (of contents of flask)  1 

1(c)(ii) to ensure that equilibrium has been reached 1 

1(c)(iii) Silver / Ag 1 

1(d)(i) (yes) 
and 
two titres (2 and 3) are within 0.10 cm³ (of each other) 

1 

1(d)(ii) Working must be shown  

= 
2   0.05

 
21.90


  100 = 0.457% 

1 

1(d)(iii) percentage error (in larger titre) is lower 1 

1(e)(i) 0.0437 mol dm–3 1 

1(e)(ii) 0.00630 mol dm–3 1 
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Question Answer Marks 

1(e)(iii) M1 Kc = 0.00630 / (0.04370)2 = 3.30 1 

 M2 units = dm3 mol–1 1 

1(f)(i) No 
and 
As temperature increases, Kc decreases 

1 

1(f)(ii) (data points that obey a line of best fit are reliable because) there are no anomalous points.  1 

1(f)(iii) exothermic 
and 
As temperature increases:  
 
Kc decreases  
or 
equilibrium shifts to left 

1 

   

Question Answer Marks 

2(a)(i) (25.0 cm3) volumetric pipette 1 

2(a)(ii) (wear) chemically resistant gloves 1 
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Question Answer Marks 

2(b)(i) 
 

Total volume 
in beaker / 

cm3 

Corrected 
conductivity 

/ S cm–1 

25.00 37000 

30.00 27600 

35.00 16800 

40.00 3680 

45.00 9000 

50.00 24000 

55.00 39600 

60.00 50400 

65.00 63700 

M1 Total volume in beaker values 
M2 Corrected conductivity values  

2 

2(b)(ii) volume of 0.100 mol dm–3 Ba(OH)2(aq) added to beaker 1 

2(c) M1: all points 1–4 and 5–9 plotted correctly  
 
M2: two straight lines of best fit line drawn going through most points. 
lines must intersect. 
 
Place M2 tick in ‘V’ of graph 
Place M1 tick or cross on left hand side of grid  
Place cross (or highlight) against mis-plot 

2 
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Question Answer Marks 

2(d)(i) intersection point volume (read from within grid) 1 

2(d)(ii) nSO42– =0.100  ans (d)(i) / 1000 = mol  
[SO42–(aq)] = [0.100  (d)(i) / 1000] / 0.025 

1 

2(e)(i) diagram showing labelled filter paper in a labelled (filter) funnel  
 

 

1 

2(e)(ii) wash the residue with distilled water 1 

2(e)(iii) heat to constant mass 1 

2(e)(iv) higher value 
and 
(water would cause) (measured) mass / amount (of residue) would be greater  

1 
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Generic Marking Principles 
 

These general marking principles must be applied by all examiners when marking candidate answers. They should be applied alon gside the 
specific content of the mark scheme or generic level descriptions for a question. Each question paper and mark scheme will also comply with these 
marking principles. 
 

GENERIC MARKING PRINCIPLE 1: 
 
Marks must be awarded in line with: 
 

• the specific content of the mark scheme or the generic level descriptors for the question  
• the specific skills defined in the mark scheme or in the generic level descriptors for the question  

• the standard of response required by a candidate as exemplified by the standardisation scripts.  

GENERIC MARKING PRINCIPLE 2: 
 
Marks awarded are always whole marks (not half marks, or other fractions). 

GENERIC MARKING PRINCIPLE 3: 
 
Marks must be awarded positively: 
 

• marks are awarded for correct/valid answers, as defined in the mark scheme. However, credit is given for valid answers which go beyond 
the scope of the syllabus and mark scheme, referring to your Team Leader as appropriate  

• marks are awarded when candidates clearly demonstrate what they know and can do 

• marks are not deducted for errors 

• marks are not deducted for omissions 

• answers should only be judged on the quality of spelling, punctuation and grammar when these features are specifically assessed by the 
question as indicated by the mark scheme. The meaning, however, should be unambiguous.  

GENERIC MARKING PRINCIPLE 4: 
 
Rules must be applied consistently, e.g. in situations where candidates have not followed instructions or in the application of generic level 
descriptors. 
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GENERIC MARKING PRINCIPLE 5: 
 
Marks should be awarded using the full range of marks defined in the mark scheme for the question (however; the use of the fu ll mark range may 
be limited according to the quality of the candidate responses seen). 

GENERIC MARKING PRINCIPLE 6: 
 
Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should not be awarded with grade thre sholds or 
grade descriptors in mind. 

 
 
Science-Specific Marking Principles 
 

1 Examiners should consider the context and scientific use of any keywords when awarding marks. Although keywords may be presen t, marks 
should not be awarded if the keywords are used incorrectly.  

2 The examiner should not choose between contradictory statements given in the same question part, and credit should not be awarded for 
any correct statement that is contradicted within the same question part. Wrong science that is irrelevant to the question should be ignored. 

3 Although spellings do not have to be correct, spellings of syllabus terms must allow for clear and unambiguous separation fro m other 
syllabus terms with which they may be confused (e.g. ethane  / ethene, glucagon / glycogen, refraction / reflection). 

4 The error carried forward (ecf) principle should be applied, where appropriate. If an incorrect answer is subsequently used in a scientifically 
correct way, the candidate should be awarded these subsequent marking points. Further guidance will be included  in the mark scheme 
where necessary and any exceptions to this general principle will be noted. 

5 ‘List rule’ guidance 
 

For questions that require n responses (e.g. State two reasons …): 
 

• The response should be read as continuous prose, even when numbered answer spaces are provided.  

• Any response marked ignore in the mark scheme should not count towards n. 
• Incorrect responses should not be awarded credit but will still count towards n. 

• Read the entire response to check for any responses that contradict those that would otherwise be credited. Credit should not be 
awarded for any responses that are contradicted within the rest of the response. Where two responses contradict one another, this 
should be treated as a single incorrect response. 

• Non-contradictory responses after the first n responses may be ignored even if they include incorrect science. 
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6 Calculation specific guidance 
 

Correct answers to calculations should be given full credit even if there is no working or incorrect working, unless the question states ‘show 
your working’.  

 
For questions in which the number of significant figures required is not stated, credit should be awarded for correct answers  when rounded 
by the examiner to the number of significant figures given in the mark scheme. This may not apply to measured values.   

 

For answers given in standard form (e.g. a  10n) in which the convention of restricting the value of the coefficient (a) to a value between 1 
and 10 is not followed, credit may still be awarded if the answer can be converted to the answer given in the mark scheme.  

 
Unless a separate mark is given for a unit, a missing or incorrect unit will normally mean that the final calculation mark is  not awarded. 
Exceptions to this general principle will be noted in the mark scheme. 

7 Guidance for chemical equations 
 

Multiples / fractions of coefficients used in chemical equations are acceptable unless stated otherwise in the mark scheme.  
 

State symbols given in an equation should be ignored unless asked for in the question or stated otherwise in the mark scheme.  
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Annotations guidance for centres 
 
Examiners use a system of annotations as a shorthand for communicating their marking decisions to one another. Examiners are trained during the 
standardisation process on how and when to use annotations. The purpose of annotations is to inform the standard isation and monitoring 
processes and guide the supervising examiners when they are checking the work of examiners within their team. The meaning of annotations and 
how they are used is specific to each component and is understood by all examiners who mark the component.  
 
We publish annotations in our mark schemes to help centres understand the annotations they may see on copies of scripts. Note  that there may 
not be a direct correlation between the number of annotations on a script and the mark awarded. Similarly, the use of an annotation may not be an 
indication of the quality of the response.  
 
The annotations listed below were available to examiners marking this component in this series.  
 
Annotations 
 

Annotation Meaning 

 

Unclear response 

 Information missing or insufficient for credit 

 Benefit of the doubt given 

 Contradiction in response, mark not awarded 

 
Incorrect point or mark not awarded 

 
Part of the correct answer has been seen. Full credit has not been awarded.  

 Error carried forward applied 

Highlighted text Highlighting areas of text 

 Incorrect or insufficient point ignored while marking the rest of the response 

 Rounding error 
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Annotation Meaning 

 Blank page or part of script seen 

 Error in number of significant figures 

 Transcription error 

 
Correct point or mark awarded 
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Question Answer Marks 

1(a)(i) 2.12 g 1 

1(a)(ii) M1 add a (small) volume of (distilled) water (to the small beaker) 
AND  
dissolve the solid / AgNO3 (s) 
 
M2  
Transfer the solution and washings (using a funnel) 
AND 
into a 250 cm3 volumetric flask. 
 
M3 Make up to the (calibration) mark / line with distilled water. 
AND 
then invert the (stoppered) flask (several times)  

3 

1(b)(i) (20(.0) cm3) pipette. 1 

1(b)(ii) barium (ions) could react with chromate (ions). 1 

1(b)(iii) Potassium chromate(VI) / K2CrO4(aq) is an irritant / corrosive  1 

1(c)(i) They are (the only ones that are) concordant. 1 

1(c)(ii) 2 0.05
  100

20.60


  = 0.48(54%) 

Correct working must be shown. 

1 

1(d)(i) 20.65  0.05 / 1000 = 0.00103(25) 1 

1(d)(ii) = ((d)(i) / 2) *(250 / 20) 
 

= (d)(i)  6.25 

1 
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Question Answer Marks 

1(d)(iii) M1 Mr = 1.58 / (d)(ii)  
 
M2 x= (M1 – 208.3) / 18  
AND 
x must be an integer. 
Some working must be shown. 

2 

1(e)  Heat to drive off water of crystallisation. 
M1 Apparatus  
1 Bunsen burner. 
2 Crucible (supported by pipeclay triangle) 
 
M2 Measurements 
1 Measure mass of crucible (+ lid) (empty). 
2 Measure mass crucible (+ lid) + solid before heating  
3 Measure mass of crucible (+ lid) + residue (after heating.) 
 
M3 Key step in method 

• Description of heat to constant mass. 
 
OR 
Produce a suitable precipitate using a viable reaction. 
 
M1 Apparatus and method  
• Chooses suitable reagent. 

• Filter the precipitate.  

• Wash and (allow to) dry 
 
M2 Measurements 

• Measure mass of hydrated barium chloride used. 

• Measure mass of precipitate. 
 
M3 Key step in method 
• Description of dry to constant mass. 

3 
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Question Answer Marks 

2(a) To ensure no air / other gas remains in the syringe 1 

2(b)(i) 
 

1

Mr
 0.707 0.500 0.222 0.158 0.109 

Rate of effusion /cm3s-1 4.63 3.27 1.45 1.26 0.71 
 

2 

2(b)(ii) Time (taken). 1 

2(b)(iii) size of hole  1 

2(c) M1 all 5 points plotted correctly. 
 
M2 Straight line of best fit drawn 

2 

2(d) Point most anomalous to the plotted line of best fit circled.  
 
AND 
 
If point above LOBF 
(Measured rate of effusion is higher than the true rate predicted by LOBF.)  
for this point … 
measured / recorded (effusion) time < true / actual time  
 
OR 
If point below LOBF 
(Measured rate of effusion is lower than the true rate predicted by LOBF.)  
for this point … 
measured / recorded (effusion) time > true / actual time  

1 

2(e) Yes AND The graph / LOBF… 
is a straight-line AND it goes through the origin. 

1 

2(f) The results are not reliable as there is an anomalous result. 1 
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Question Answer Marks 

2(g)(i) M1 Effusion rate = 50/31.6 = (1.58) 

Correct value for 
1

Mr
 read from x-axis  

1 

 M2 Value correctly converted to M.  1 

2(g)(ii)  If calculated M > 16  
(The average) M (of the other components) is greater than 16  / calculated value for g(i). 

1 

2(h) (Rate of effusion) increases 
AND 
(At higher temperature) gas particles move more quickly. 

1 
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Generic Marking Principles 
 

These general marking principles must be applied by all examiners when marking candidate answers. They should be applied alon gside the 
specific content of the mark scheme or generic level descriptions for a question. Each question paper and mark scheme will also comply with these 
marking principles. 
 

GENERIC MARKING PRINCIPLE 1: 
 
Marks must be awarded in line with: 
 

• the specific content of the mark scheme or the generic level descriptors for the question  
• the specific skills defined in the mark scheme or in the generic level descriptors for the question  

• the standard of response required by a candidate as exemplified by the standardisation scripts.  

GENERIC MARKING PRINCIPLE 2: 
 
Marks awarded are always whole marks (not half marks, or other fractions). 

GENERIC MARKING PRINCIPLE 3: 
 
Marks must be awarded positively: 
 

• marks are awarded for correct/valid answers, as defined in the mark scheme. However, credit is given for valid answers which go beyond 
the scope of the syllabus and mark scheme, referring to your Team Leader as appropriate  

• marks are awarded when candidates clearly demonstrate what they know and can do 

• marks are not deducted for errors 

• marks are not deducted for omissions 

• answers should only be judged on the quality of spelling, punctuation and grammar when these features are specifically assessed by the 
question as indicated by the mark scheme. The meaning, however, should be unambiguous.  

GENERIC MARKING PRINCIPLE 4: 
 
Rules must be applied consistently, e.g. in situations where candidates have not followed instructions or in the application of generic level 
descriptors. 
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GENERIC MARKING PRINCIPLE 5: 
 
Marks should be awarded using the full range of marks defined in the mark scheme for the question (however; the use of the fu ll mark range may 
be limited according to the quality of the candidate responses seen). 

GENERIC MARKING PRINCIPLE 6: 
 
Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should not be awarded with grade thre sholds or 
grade descriptors in mind. 

 
 
Science-Specific Marking Principles 
 

1 Examiners should consider the context and scientific use of any keywords when awarding marks. Although keywords may be presen t, marks 
should not be awarded if the keywords are used incorrectly.  

2 The examiner should not choose between contradictory statements given in the same question part, and credit should not be awarded for 
any correct statement that is contradicted within the same question part. Wrong science that is irrelevant to the question should be ignored. 

3 Although spellings do not have to be correct, spellings of syllabus terms must allow for clear and unambiguous separation fro m other 
syllabus terms with which they may be confused (e.g. ethane  / ethene, glucagon / glycogen, refraction / reflection). 

4 The error carried forward (ecf) principle should be applied, where appropriate. If an incorrect answer is subsequently used in a scientifically 
correct way, the candidate should be awarded these subsequent marking points. Further guidance will be included  in the mark scheme 
where necessary and any exceptions to this general principle will be noted. 

5 ‘List rule’ guidance 
 

For questions that require n responses (e.g. State two reasons …): 
 

• The response should be read as continuous prose, even when numbered answer spaces are provided.  

• Any response marked ignore in the mark scheme should not count towards n. 
• Incorrect responses should not be awarded credit but will still count towards n. 

• Read the entire response to check for any responses that contradict those that would otherwise be credited. Credit should not be 
awarded for any responses that are contradicted within the rest of the response. Where two responses contradict one another, this 
should be treated as a single incorrect response. 

• Non-contradictory responses after the first n responses may be ignored even if they include incorrect science. 
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6 Calculation specific guidance 
 

Correct answers to calculations should be given full credit even if there is no working or incorrect working, unless the question states ‘show 
your working’.  

 
For questions in which the number of significant figures required is not stated, credit should be awarded for correct answers  when rounded 
by the examiner to the number of significant figures given in the mark scheme. This may not apply to measured values.   

 

For answers given in standard form (e.g. a  10n) in which the convention of restricting the value of the coefficient (a) to a value between 1 
and 10 is not followed, credit may still be awarded if the answer can be converted to the answer given in the mark scheme.  

 
Unless a separate mark is given for a unit, a missing or incorrect unit will normally mean that the final calculation mark is  not awarded. 
Exceptions to this general principle will be noted in the mark scheme. 

7 Guidance for chemical equations 
 

Multiples / fractions of coefficients used in chemical equations are acceptable unless stated otherwise in the mark scheme.  
 

State symbols given in an equation should be ignored unless asked for in the question or stated otherwise in the mark scheme.  
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Annotations guidance for centres 
 
Examiners use a system of annotations as a shorthand for communicating their marking decisions to one another. Examiners are trained during the 
standardisation process on how and when to use annotations. The purpose of annotations is to inform the standard isation and monitoring 
processes and guide the supervising examiners when they are checking the work of examiners within their team. The meaning of annotations and 
how they are used is specific to each component and is understood by all examiners who mark the component.  
 
We publish annotations in our mark schemes to help centres understand the annotations they may see on copies of scripts. Note  that there may 
not be a direct correlation between the number of annotations on a script and the mark awarded. Similarly, the use of an annotation may not be an 
indication of the quality of the response.  
 
The annotations listed below were available to examiners marking this component in this series.  
 
Annotations 
 

Annotation Meaning 

 

Unclear 

 Information missing or insufficient for credit 

 Benefit of the doubt given 

 Contradiction in response otherwise markworthy, mark not given  

 
Incorrect point or mark not awarded 

 
Part of the correct answer has been seen. Full credit has not been awarded.  

 Error carried forward applied 

Highlighted text Highlighting areas of text 

 Incorrect or insufficient point ignored while marking the rest of the response 

On-page 
comment box 

Allows comments to be entered on the page 
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Annotation Meaning 

Off-page 
comment box 

Allows comments to be entered at the bottom of the RM Assessor marking window and then displayed when the associated 
question item is navigated to 

 Rounding error 

 Repeat error 

 Blank page or part of script seen 

 Error in number of significant figures 

 Transcription error 

 
Correct point or mark awarded 
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Question Answer Marks 

1(a) 38.87 g  1 

1(b) M1 Dissolve the solid / MnSO4.H2O / manganese sulfate (in the beaker) using (a small volume of) distilled water 
 
M2 transfer / add to a (100 cm3 volumetric) flask 
AND 
rinse (with distilled water) 
 
M3 top up the 100 cm3 volumetric flask to mark (with distilled water) 
AND 
Invert the (stoppered) flask) 

3 

1(c)(i) (wear) chemically resistant gloves. 1 

1(c)(ii) dissolving NaOH(s) is (very) exothermic 1 

1(d)(i) Oxygen in trapped air could dissolve into the water sample 1 

1(d)(ii) (25.0 cm3) volumetric pipette 1 

1(d)(iii) To observe the end-point more clearly 1 

1(e)(i) M1   

rough 1 2 3 

    

    

 12.70 13.05 13.15 
 

1 

 M2 13.10 cm3 1 

1(e)(ii) titrations 2 and 3 are within 0.10 cm3 of each other 1 
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Question Answer Marks 

1(e)(iii) working must be shown  

 
2   0.05

 
13.15


  100 = 0.760 

1 

1(f)(i) (e)(i) / (2  106) = 6.55  10–6 (mol) 1 

1(f)(ii) (f)(i)  10 = 6.55  10–5 (mol) 1 

1(f)(iii) (f)(ii)  1.28  105 = 8.38 (mg dm–3) 1 

   

Question Answer Marks 

2(a)(i)  to increase the rate of drying / removal of (distilled) water 1 

2(a)(ii) iodine is not (very) soluble (in water) 1 

2(a)(iii) mass change is (too / very) small 1 

2(a)(iv) repeat without any iodine 1 

2(b) 
 

time / s mass of tin reacted  
/ g 

0 0.000 

100 0.069 

200 0.120 

300 0.218 

400 0.291 

500 0.359 
 

1 
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Question Answer Marks 

2(c)(i) M1 points plotted correctly 
 

centre of all crosses should be on line for  value. 
 
y value should be on the line for point 1, 3 
point 2, 6 – just below line / on line 
4 – midway between two lines 
5 – just above line / on line 

1 

 M2 straight line of best fit drawn 1 

2(c)(ii) most anomalous point circled 
(expected to be at time 200 s, point 3, below line of best fit) 
 
AND 
 
the balance/mass reading was taken before 200  s / too early 

1 

2(d) M1 two acceptable coordinates from line of best fit expressed in the form (x,y). 
 
M2 gradient correctly calculated from points listed for M1.  
 
answer correctly rounded to 3 significant figures. 

2 
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Question Answer Marks 

2(e)(i) 
 

volume of 
0.400 mol dm–3  

I2 solution 
used / cm3 

volume of 
methylbenzene 

used / cm3 

100.0 0.0 

75.0 25.0 

50.0 50.0 

25.0 75.0 
 

1 

2(e)(ii) [I2] 1 

2(e)(iii) M1 no 
AND 
the rate of reaction is proportional to the concentration of iodine  / a conclusion based on calculations done for M2 

1 

 M2 explained using actual values from columns 3 and 4 in Table 2.2 1 
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Working for answers 
 

1(a) n(MnSO4•H2O) = c  V = 2.3  0.1 = 0.23 mol 

mass MnSO4•H2O = 0.23  169.0 = 38.87 g 

1(f)(i) n(S2O32-) = (13.10  0.001) / 1000 = 1.31  10–5 mol  
n(I2) in 25.00 cm3 of solution Z = n(S2O32–)/2 = 6.55  10–6 mol 

1(f)(ii) n(O2) in 25.00 cm3 of Z = (f)(i) / 2 = 3.275  10–6 mol 

n (O2) in 500 cm3 of Z = 3.275  10-6  500 / 25 = 6.55  10–5 mol 

1(f)(iii) n(O2) in 1dm3 of lake water = (f)(ii)  1000 / 250 = 2.62  10–4 mol 

dissolved oxygen content = (2.62  10–4  32.0  1000) = 8.38 mg dm–3 
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