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All Candidates' performance across questions

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

Teacher 1959 2.9 0.4 3 96.1 99.9

Examiner 1959 20.9 3.7 27 77.4 99.9

1 1961 10.2 2.6 15 67.8 100

2 1946 3 2.7 10 30.5 99.2

3 1955 2.5 1.5 5 49.3 99.7
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Sticky Note
Usually the question number

Sticky Note
The number of candidates attempting that question


Sticky Note
The mean score is calculated by adding up the individual candidate scores and dividing by the total number of candidates. If all candidates perform well on a particular item, the mean score will be close to the maximum mark. Conversely, if candidates as a whole perform poorly on the item there will be a large difference between the mean score and the maximum mark. A simple comparison of the mean marks will identify those items that contribute significantly to the overall performance of the candidates.
However, because the maximum mark may not be the same for each item, a comparison of the means provides only a partial indication of candidate performance. Equal means does not necessarily imply equal performance. For questions with different maximum marks, the facility factor should be used to compare performance.


Sticky Note
The standard deviation measures the spread of the data about the mean score. The larger the standard deviation is, the more dispersed (or less consistent) the candidate performances are for that item. An increase in the standard deviation points to increased diversity amongst candidates, or to a more discriminating paper, as the marks are more dispersed about the centre. By contrast a decrease in the standard deviation would suggest more homogeneity amongst the candidates, or a less discriminating paper, as candidate marks are more clustered about the centre.


Sticky Note
This is the maximum mark for a particular question


Sticky Note
The facility factor for an item expresses the mean mark as a percentage of the maximum mark (Max. Mark) and is a measure of the accessibility of the item. If the mean mark obtained by candidates is close to the maximum mark, the facility factor will be close to 100 per cent and the item would be considered to be very accessible. If on the other hand the mean mark is low when compared with the maximum score, the facility factor will be small and the item considered less accessible to candidates.


Sticky Note
For each item the table shows the number (N) and percentage of candidates who attempted the question. When comparing items on this measure it is important to consider the order in which the items appear on the paper. If the total time available for a paper is limited, there is the possibility of some candidates running out of time. This may result in those items towards the end of the paper having a deflated figure on this measure. If the time allocated to the paper is not considered to be a significant factor, a low percentage may indicate issues of accessibility. Where candidates have a choice of question the statistics evidence candidate preferences, but will also be influenced by the teaching policy within centres.
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A2 UNIT 5:  PRACTICAL EXAMINATION 
 


EXPERIMENTAL TASK 
 


MARK SCHEME Test 1 
 


 


Skill Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


Parts A & B 
 


Teacher-awarded marks efficient use of solutions  (1) 
 
efficient use of time  (1) 
 
working safely  (1) 
 


 
 
 
 


3 


   
 
 
 


3 


  
 
 
 


3 


Part A 
 
 
award credit 
if skill is 
shown in one 
titration or 
the other 


Titration recording 
 – table 


appropriate table drawn including titles and 
units  (1) 
 


 
 
 


 
1 


  
1 


  
1 


Titration recording  
 – data 


all readings recorded to 0.05 cm3  (1) 
 
correct titres (1) 
 


  
 


2 


  
 


2 


  
 


2 


Titration recording  
 – mean titre 


concordant titres selected  (1) 
 
mean value for titre calculated  (1) 
 


  
 


1 


1 
 
 


 
 


2 


  
 


2 
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Skill Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


Part A Titration accuracy  comparison with teacher’s results 
 
titration 1 
± 0.2 cm3 3 marks 
± 0.4 cm3 2 marks 


± 0.6 cm3 1 mark 
 
titration 2 
± 0.2 cm3 3 marks 
± 0.4 cm3 2 marks 


± 0.6 cm3 1 mark 
 


  
 
 
 
 
 
 
 
 
 


6 
 


  
 
 
 
 
 
 
 
 
 


6 
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Part B Observations  dichromate(VI) test 


 solution turns from orange to green  (1) 
 
iodoform test 


 pale yellow precipitate / antiseptic smell  (1) 
 
silver nitrate test 


 no observable change  (1) 
 
 
See alternative version when marking Test 2 
 


  
1 
 
 


1 
 
 
 


1 


  
 
 
 
 
 
 
 


3 


  
 
 
 
 
 
 
 


3 
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Sticky Note

Appropriate headings and units - 1 mark for construction of the table.



Sticky Note

All values given to two decimal places and titres correctly calculated - 2 marks for data.



Sticky Note

Concordant titres selected and mean titres correctly calculated - 2 marks for mean titres. 












Sticky Note

The titles are correct but as neither table contains the appropriate units of cm3 - no marks for constructing the table.



Sticky Note

The student has not consistently used two decimal places within the table, so loses the first mark for data recording.  They have also made errors in calculating the final titres and therefore lose the second mark for this section.



Sticky Note

Even though the mean titres have been amended, as the student made errors in subtracting the initial from the final values in two cases, the appropriate titres were selected for mean calculation and the correct mean titres were given.  Both marks were awarded for this skill. 












Sticky Note

Correct units of cm3 and appropriate titles - 1 mark for constructing the table.



Sticky Note

All volumes recorded to 2 decimal places and all subtractions of initial from final volumes correct - 2 marks for data.



Sticky Note

Concordant titres selected and means accurately calculated - 2 marks for this skill.
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Results Sheet for Part A – Quantitative analysis of a carboxylic acid


Your teacher will give you exact concentrations for the following solutions.


Exact concentration of CnH2n+1COOH solution 	 g dm–3


Exact concentration of hydrochloric acid solution 	 mol dm–3


Titration data


Draw two tables to record all burette readings and titre values.  


Record your mean titres. Indicate clearly which values you have used to calculate your mean values.


Titration 1 – Standardisation of sodium hydroxide solution


Mean titre 1 cm3


Mean titre 2 cm3


Titration 2 – Carboxylic acid against sodium hydroxide
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Skill Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


Analysis of 
results 
 
Part A  


(i) number of moles of HCl    (1) 
 
concentration of NaOH    (1) 
 


  
 


2 
 


  
 


2 


 
 


1 
 


 
 


2 
 


(ii) number of moles of NaOH    (1) 
 


concentration of CnH2n+1COOH in mol dm‒3    (1) 
 
Mr of CnH2n+1COOH    (1) 
 
molecular formula C3H7COOH    (1) 
 


  
 


2 


 
 
 
 
 
 


2 


 
 
 
 
 
 


4 


 
 
 
 


3 


 
 


2 


 
  





		Q9 MS.pdf

		Mark

		(

		Comments ( Page 1)

		(

		Mark

		Comments ( Page 2)

		  M1

		M1

		B1

		B1

		B1

		(

		Mark

		Comments ( Page 3)

		Mark

		(

		Comments ( Page 4)












Sticky Note

Moles of HCl/NaOH correct - 1 mark.
Concentration of NaOH correctly calculated - 1 mark. 

Total 2 marks












Sticky Note

Number of moles of NaOH correctly worked out, along with subsequent concentration.  No penalty applied for giving the final value to 5 significant figures. 2 marks awarded.












Sticky Note

The candidate has correctly worked out the moles of both NaOH & HCl, and used this to find the concentration of the NaOH used - 2 marks awarded.
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Analysis of Results


Part A – Quantitative analysis of a carboxylic acid


	 (i) 	 Sodium hydroxide and hydrochloric acid react as shown in the following equation.


NaOH   +   HCl   →   NaCl   +   H2O


		  Use the concentration of hydrochloric acid (given by your teacher) and the mean titre from 
Titration 1 to calculate the concentration of the sodium hydroxide solution.	 [2]


[NaOH] = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . mol dm–3
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Skill Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


Analysis of 
results 
 
Part A  


(i) number of moles of HCl    (1) 
 
concentration of NaOH    (1) 
 


  
 


2 
 


  
 


2 


 
 


1 
 


 
 


2 
 


(ii) number of moles of NaOH    (1) 
 


concentration of CnH2n+1COOH in mol dm‒3    (1) 
 
Mr of CnH2n+1COOH    (1) 
 
molecular formula C3H7COOH    (1) 
 


  
 


2 


 
 
 
 
 
 


2 


 
 
 
 
 
 


4 


 
 
 
 


3 


 
 


2 
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Sticky Note

Moles of NaOH calculated correctly - 1 mark.
Mass of acid in 25cm3 correctly worked out & subsequently divided by moles of acid to find molar mass - 2 marks.
Nearest straight-chained aliphatic carboxylic acid to 90.68 identified correctly as butanoic acid - 1 mark.
Total - 4 marks.












Sticky Note

Moles of NaOH and subsequently those of acid in 25cm3 correctly stated - 1 mark.
Mass of acid in 25cm3 calculated and subsequently used to work out the molar mass - 2 marks.
Correct structure of butanoic acid drawn from molar mass value obtained - 1 mark.
Total - 4 marks. 












Sticky Note

Moles of acid in 25cm3 - 1 mark.
Mass of acid in 25cm3 - 1 mark.
Molar mass calculated using moles and mass - 1 mark.
Correct acid structure from molar mass value drawn - 1 mark.
Total - 4 marks.
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Examiner
only


	 (ii)	 Sodium hydroxide and the unknown carboxylic acid react as shown in the following 
equation.


NaOH   +   CnH2n+1COOH   →   CnH2n+1COONa   +   H2O   


		  Use this equation, the concentrations of the relevant solutions and the mean titre from 
Titration 2 to calculate the relative molecular mass of CnH2n+1COOH and hence its 
molecular formula.	 [4]


Relative molecular mass = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


	 Molecular formula . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


Turn over.
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	 (v)	 Part of the 1H NMR spectrum of CnH2nYCOOH is shown below. Explain whether or not 
this spectrum fits the structure suggested in part (iv). 	 [2]


δ / ppm 4.50 3.40 2.30 0.9


6 5 4 3 2 1 0


δ / ppm


	


	


	


END OF PAPER


Examiner
only
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roberm

Sticky Note

The incorrect metal ion is given here so no credit awarded.



roberm

Sticky Note

The correct metal ion is given here but the reason is incorrect.  No credit awarded.



roberm

Sticky Note

Incorrect metal ion given so no credit awarded.



roberm

Sticky Note

A weak effort at an equation which is clearly not worthy of credit.












roberm

Sticky Note

The first mark is awarded for a table that includes the correct units.  The candidate appears to have mixed up the 'start' and  'finish' readings so the second mark was not awarded.



roberm

Sticky Note

Correctly recording burette readings and mass to 2 decimal places gains 2 marks.



roberm

Sticky Note

The second and third titres are concordant and were selected for the mean calculation.  This was done correctly therefore both available marks were awarded. 



roberm

Sticky Note

The mean titre was within 0.8cm3 of the teacher result meaning that 2 marks were awarded for accuracy.
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3.	 Aqueous citric acid reacts with sodium hydrogencarbonate according to the following equation.


3NaHCO3(s)  +  C6H8O7(aq)         C6H5O7Na3(aq)  +  3H2O(l)  +  3CO2(g)       ΔHθ = +78.8 kJ mol–1


	 The following method was used in an experiment to determine the temperature change during 	
the reaction.


	 •	 A burette was used to measure 50.0 cm3 of 1.00 mol dm–3 citric acid into a polystyrene 
cup


	 •	 16.0 g of powdered sodium hydrogencarbonate was weighed
	 •	 The initial temperature of the solution in the polystyrene cup was recorded as 24.4°C
	 •	 The sodium hydrogencarbonate was added and the solution stirred slowly and constantly 


using the thermometer whilst measuring the temperature


	 (a)	 Using the values given above, show that the sodium hydrogencarbonate was present in 
excess.	 [2]


	 (b)	 Using the given value of ΔHθ, calculate the expected temperature change and hence the 
final temperature recorded on carrying out this reaction.	 [3]


	 Final temperature = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . °C


5
END OF PAPER












Sticky Note

Correct method and solution. Poor presentation.
M1A1m1A1.





















Sticky Note

Although the positive dichromate(VI) test indicates primary & secondary alcohols, as well as aldehydes, it does not identify a ketone - 0 marks.
A positive iodoform test indicates a methyl alcohol/ketone, so a correct inference - 1 mark.
A negative silver nitrate test confirms that no halogen is present, so correct interpretation - 1 mark.
Total - 2 marks.



Sticky Note

The final structure is incorrect but as the candidate has based the structure on their inferences from the iodoform test 1 mark was awarded.





















Sticky Note

The first two inferences are correctly stated, but the third mark is lost as the student refers to "halide ions" which is not the group that could be present. This is regarded as a neutral answer and given no credit.
Total - 2 marks.  



Sticky Note

Correct structure from inferences with appropriate reason re methyl alcohol - 2 marks.





















Sticky Note

This set of inferences are weak answers, with the dichromate(VI) and silver nitrate tests incorrect. The candidate gets the benefit of the doubt for the iodoform test result, as they are clearly aware of the idea of "methyl alcohol", even though their formulae aren't all correct.
Total - 1 mark.



Sticky Note

Although the structure is correct the candidate has not used the correct reasoning, discussing the the alcohol rather than methyl alcohol aspect.  The second mark is not awarded.
Total - 1 mark. 
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Analysis of 
results 
 
Part B  
 


(iii) dichromate(VI) test 


 the compound is a 1° alcohol or 2° alcohol or an 
aldehyde  (1) 


 
iodoform test 


 the compound contains a CH3CO group or a 
CH3CH(OH) group  (1) 


 
silver nitrate test 


 Y cannot be Cl, Br or I  (1) 
 
See alternative version when marking Test 2 


  
 
 
 
 
 
 
 
 
 
 
 


 
1 
 
 
 


1 
 
 


1 


 
 
 
 
 
 
 
 


3 
 


 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 


3 
 


(iv)  
 
   (1) 
 
 
must give a 2° alcohol on decarboxylation because that 
product gives a positive iodoform test  (1) 
 
if correct structure not given award (1) for other four carbon 
acid with reasoning in terms of Mr of 88 
 
 
 
 
 


   
 
 
 
 
 
 
 
 


2 


 
 
 
 
 
 
 
 
 


2 


  
 
 
 
 
 
 
 
 
 


 (v) award (1) for discussion of chemical shifts of two peaks in 
relation to the structure given in part (iv) 
 
award (1) for discussion of splitting pattern of two peaks in 
relation to the structure given in part (iv) 


   
 
 
 


2 


 
 
 
 


2 


  


 
Total 3 17 10 30 4 24 
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Part B – Qualitative analysis to identify Y in CnH2n+1Y


	 (iii)	 Complete the following table by writing your inferences from the results of each of the 
qualitative tests.	 [3]


Inference from results


Dichromate(VI) test


Iodoform test


Silver nitrate test


Nitric(III) acid test Y cannot be –NH2


	 (iv)	 Use the information from Part A and Part B to suggest a structure for CnH2nYCOOH.  
Show your reasoning clearly.	 [2]


	


	


	












Sticky Note

This question is marked based on the candidate's structure in the previous question. They recognise that a peak is missing at 1.3ppm and they agree that a peak for three H's should be at 0.9ppm. We can ignore the reference to a triplet.  The 'splitting' mark is not awarded.
Total 1 mark.





















Sticky Note

The student has not only correctly identified the peaks with respect to their own structure drawn in the previous question, for 1 mark, but explained the basis of the splitting patterns too, by referring to adjacent hydrogens, for the second mark. Total - 2 marks.





















Sticky Note

The hydrogen regions are correctly linked to the structure from the previous question - 1 mark.
The student has also linked the splitting to adjacent hydrogens for the second mark.
Total - 2 marks.





















Sticky Note

2 marks for this answer:

The candidate has calculated the number of moles of citric acid as 0.05 mol, and using the stoichimetric equation stated that 0.15 mol of sodium hydogencarbonate is required. The mass of 0.15 mol of sodium hydrogen carbonate has been calculated as 12.6g.

The answer clearly states that 16.0 g was taken, equivalent to 3.4 g of sodium hydrogencarbonate in excess.



Sticky Note

0 marks for this answer because there are 3 mistakes in the calculation.

The units for ∆H have not been changed from +78.8 KJ mol-1 to +78800 J mol-1 by multiplying by 1000 before substituting in the enthalpy expression.

m in the enthalpy expression is the mass of the solution with the change in temperature, which in this experiment corresponds to 50 g of aqueous citric acid. Here the candidate has added the mass of the aqueous citric acid and solid sodium hydrogencarbonate (50 + 16 = 56 g). This is incorrect.

After re-organising the enthalpy expression, and calculating the change in temperature as ∆T = 0.014 °C, the temperature should decrease for this endothermic reaction.  However, here the candidate has shown the final temperature as an increase on the initial temperature, 24.4 + 0.014  = 24.414 °C.





















Sticky Note

2 marks for this answer.

The candidate has calculated the number of moles of the two reactants, as 0.05 mol of citric acid and 0.19 mol of sodium hydogencarbonate. 

The answer then states that the ratio of moles of citric acid to sodium hydrogencarbonate required is is 1:3, or in this case 0.05:0.15. The answer clearly shows that an excess of 0.04 mol of sodium hydrogencarbonate is present.



Sticky Note

3 marks for this calculation.

The units for ∆H have been changed from +78.8 KJ mol-1 to +78800 J mol-1 before substituting in the enthalpy expression. 
                                                                  
m in the enthalpy expression is the mass of the solution with the change in temperature, which in this experiment corresponds to 50 g of the aqueous citric acid.

After re-organising the enthalpy expression, and calculating the change in temperature as ∆T = -18.9 °C, the temperature therefore decreases in this endothermic reaction, and the final temperature is calculated as 24.4 – 18.9 = 5.5 °C.





















Sticky Note

2 marks for this answer.

The candidate has calculated the number of moles of citric acid as 0.05 mol, and using the stoichimetric equation states that 0.15 mol of sodium hydogencarbonate is required. The mass of 0.15 mol of sodium hydrogencarbonate has been calculated as 12.6g.

The answer clearly states that the 16.0 g taken > 12.6g of sodium hydrogencarbonate required.



Sticky Note

1 mark for this calculation.

The units for ∆H have been changed from +78.8 KJ mol-1 to +78800 J mol-1 by multiplying by 1000 within the enthalpy expression.

n in the enthalpy expression is the number of reacting moles, which in this experiment corresponds to 0.05 mol of the aqueous citric acid. In this calculation, n is incorrectly given as 0.15 moles.

After re-organising the enthalpy expression, and calculating the change in temperature as ∆T = (-)56.56 °C, the temperature should therefore decrease for this endothermic reaction.  However, here the candidate has shown the final temperature as an increase on the initial temperature, 24.4 + 56.56  = 80.96 °C.
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Analysis of 
results 
 
Part B  
 


(iii) dichromate(VI) test 


 the compound is a 1° alcohol or 2° alcohol or an 
aldehyde  (1) 


 
iodoform test 


 the compound contains a CH3CO group or a 
CH3CH(OH) group  (1) 


 
silver nitrate test 


 Y cannot be Cl, Br or I  (1) 
 
See alternative version when marking Test 2 


  
 
 
 
 
 
 
 
 
 
 
 


 
1 
 
 
 


1 
 
 


1 


 
 
 
 
 
 
 
 


3 
 


 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 


3 
 


(iv)  
 
   (1) 
 
 
must give a 2° alcohol on decarboxylation because that 
product gives a positive iodoform test  (1) 
 
if correct structure not given award (1) for other four carbon 
acid with reasoning in terms of Mr of 88 
 
 
 
 
 


   
 
 
 
 
 
 
 
 


2 


 
 
 
 
 
 
 
 
 


2 


  
 
 
 
 
 
 
 
 
 


 (v) award (1) for discussion of chemical shifts of two peaks in 
relation to the structure given in part (iv) 
 
award (1) for discussion of splitting pattern of two peaks in 
relation to the structure given in part (iv) 


   
 
 
 


2 


 
 
 
 


2 


  


 
Total 3 17 10 30 4 24 
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


3 (a)   award (1) for correct number of moles of both reactants 
 
n(C6H8O7) = 0.050 mol 
 
n(NaHCO3) = 0.190 mol 
 
award (1) for statement that compares the ratio of moles of both 
reactants with reference to the 3:1 stoichiometry 
 


  
 
 
 
 
 
 
 


 


 
 
 
 
 
 


2 


 
 
 
 
 
 


2 


 
 
 
 
 
 


2 


 


 (b)   energy change = 78800 × 0.050 = 3940 J    (1) 
 
energy change = m × c × ΔT 
 
3940 = 50 × 4.18 × ΔT    
 
ΔT  =        3940        = 18.9 °C    (1) 
  (50 × 4.18) 
 


final temperature = 24.4 ‒ 18.9 = 5.5 °C    (1) 
 
ecf possible throughout 
 


 
 
 
 
 
 


1 


1 
 
 
 
 
 
 
 
 
 


1 


 
 
 
 
 


 


 
 
 
 
 
 
 
 
 
 


3 


1 
 
 
 
 
 


1 


 
 
 
 
 
 
 
 
 
 


3 


    Question 3 total 1 2 2 5 4 3 


 
  











