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All Candidates' performance across questions

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

Teacher 1961 2.9 0.3 3 98.1 99.8

Examiner 1961 22.1 3.4 27 81.9 99.8

1 1964 7.7 2.7 14 54.9 100

2 1960 2.5 2.1 8 30.7 99.8

3 1962 5.2 2.1 8 65.5 99
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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 working safely  (1) 


efficient use of time  (1) 


dilution  (1) 3 3 3 


Part A Titration data – table appropriate tables drawn including units  (1) 


all three titles   (1) 2 2 2 


Titration data – recording correct mass and titres (1) 


all readings recorded to 0.05 cm3  (1) 2 2 2 


Titration data – 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 data – accuracy comparison with teacher’s results 


± 0.2 cm3 5 marks 
± 0.4 cm3 4 marks 


± 0.6 cm3 3 marks 
± 0.8 cm3 2 marks 
± 1.0 cm3 1 mark 5 5 5 
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Sticky Note

Correct units for 1 mark.  The second mark was not awarded because initial and final volume rows have not been included.



Sticky Note

The candidate has not used 2 decimal places in recording burette readings so was not awarded the first mark.  However, as they had already lost a mark for not giving initial and final volume readings, they were awarded the second mark for the correct titres.



Sticky Note

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



Sticky Note

The mean titre is within 0.2cm3 of the teacher result giving the candidate all 5 marks for accuracy.












Sticky Note

Mass used is correctly calculated.



Sticky Note

Rows with appropriate titles for initial and final volumes as well as titre included.



Sticky Note

Correct units recorded.



Sticky Note

Candidate uses 2 decimal places throughout the table as required.



Sticky Note

All three titres correctly calculated and the correct mass above gains 1 mark.



Sticky Note

Concordant titres selected for 1 mark. 



Sticky Note

Mean titre correctly calculated for 1 mark.



Sticky Note

All 6 recording marks awarded to this candidate.



Sticky Note

The mean titre is within 0.4cm3 of the teacher result - 4 out of 5 accuracy marks awarded.












Sticky Note

No marks for the table. No units and only two out of the three required rows - the titre row is missing.



Sticky Note

The candidate has not used 2 decimal places in recording mass or burette readings.  The titre values are credited on the basis of the 'final reading' data because the initial reading is 0.00 each time.



Sticky Note

Non-concordant titres have been selected.  1 mark has been awarded for the mean calculation method on an error carried forward (ecf) basis.



Sticky Note

No marks awarded for accuracy because the result is nearly 5cm3 from the teacher's result.
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Results Sheet for Part A – Quantitative analysis of “Moss Killer”


Weighing data


Mass of pre-weighed sample of “Moss Killer” and weighing bottle and lid g


Mass of weighing bottle and lid g


Mass of “Moss Killer” g


Titration data


Draw your own table to record all burette readings and titre values. Record your mean titre in the box 
below.


Exact concentration of potassium manganate(VII) solution = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . mol dm–3


Mean titre cm3


Mark awarded for 
titration recording


Examiner Only


Expected titre
(based on teacher values) cm3


Mark awarded for titration 
accuracy


[5]


[6]
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Part B 
Analysis of 
results 


(vi) solution X 
• Fe2+ ‒ green precipitate with OH‒(aq)


(turning brown at surface)  (1) 


solution Y 
• Cu2+ ‒ blue precipitate with OH‒(aq) /


brown solution & white precipitate with I‒(aq) (1) 


solution Z 
• Zn2+ ‒ white precipitate with OH‒(aq)


(dissolves in excess OH‒(aq)) 
accept colourless solution linked to full d-shell (1) 


See alternative version when marking Test 2 


1 


1 


1 3 3 


(vii) Ba2+(aq)  +  SO4
2‒(aq)  →  BaSO4(s) 1 1 1 


Total 3 19 8 30 6 30 
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Sticky Note

All three marks awarded here.  The candidate has correctly identified each metal ion and linked each identification with appropriate results from their observations, e.g. X contains Fe2+ as it formed a green precipitate with NaOH; Z contains Zn2+ as it formed a white precipitate with NaOH which then dissolved in excess.  Even though the reason given for identification of Cu2+ ions included some incorrect information (brown precipitate with KI), the mark was awarded as the error had been penalised in the earlier part of the assessment.    



Sticky Note

Although the state symbols on the left were omitted, the (s) on the right highlights the formation of the precipitate and the mark was awarded.



Pencil












Sticky Note

All three marks were awarded for part (vi).  This is an exceptionally good answer; not merely because the candidate has attained all three marks, but due to the accuracy and depth of the explanations provided for each correct ion identification.  Correct formulae and balanced equations (including state symbols) are utilised throughout, and clear explanations are given for each observation, e.g. Fe(OH)2 is the green precipitate formed, the white precipitate of Zn(OH)2 dissolves in excess NaOH as zinc is amphoteric and for Cu2+ ions, two detailed and correct reasons are provided based on the reactions with both NaOH and KI.  Excellent work indeed! 



Sticky Note

Correct balanced ionic equation for the precipitate formation of barium sulfate, including state symbols - 1 mark awarded.












Sticky Note

The reason has to be related to the  observation made earlier.  The colour alone is insufficient here.



Sticky Note

As above, the reasons does not relate closely enough to the observations made therefore no marks are awarded.



Sticky Note

No marks awarded for the identifications.  Whilst the metal ion names are given in the correct boxes, the reasons given lack detail and precision.



Sticky Note

It is surprising to see that no attempt has been made here.
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(1410U50-1A)


Examiner
only


Part B – Qualitative analysis of active ingredients in “Moss Killers”


 (vi) Solutions X, Y and Z are:


 • copper(II) sulfate
 • iron(II) sulfate
 • zinc sulfate (which contains the amphoteric metal zinc)


  State which solution contains which metal ion. Give reasons for your answers. [3]


© WJEC CBAC Ltd.


Solution Metal ion present Reason


X


Y


Z


 (vii) Write a balanced ionic equation for the reaction that identifies the presence of sulfate 
ions in each solution. [1]


 


END OF PAPER
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PRACTICAL METHODS AND ANALYSIS TASK 


MARK SCHEME 


Question Marking details Marks available 
AO1 AO2 AO3 Total Maths Prac 


1. (a) n = PV  = (1.01 × 105) × (93 × 10-6)  =  0.00383 mol (O2 gas)  (1) 
  RT                8.31 × 295 


n(H2O2) = 2 × 0.00383 = 0.00766 mol (1) 


v = n  = 0.00766 =  0.0250 dm3 / 25.0 cm3 (1) 
      c       0.306 


unit must correspond to volume for final mark 


ecf possible throughout 


1 


1 


1 3 


1 


1 
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Sticky Note

No marks for this answer.  A number of errors in this calculation.  The candidate has ‘calculated’ the volume of oxygen rather than the volume of hydrogen peroxide taken.












Sticky Note

The candidate has seen from the labelled diagram that the reaction was carried out at 22°C, but does not use the ideal gas equation (or Charles’ Law) to calculate the number of moles of oxygen gas evolved.  The ideal gas equation pV = nRT has to be used when the conditions of the reaction are not as given on the data sheet (273K/1.01 x 105 Nm-2 or 298K/1.01 x 105 Nm-2).An error carried forward (ECF) mark has been awarded for calculating the number of moles of hydrogen peroxide.  The final calculation is done correctly but the question also asks for the unit of volume, which has been omitted.1 mark overall.












Sticky Note

Again, this candidate has not used the ideal gas equation (or Charles’ Law) to calculate the number of moles of oxygen gas evolved. An error carried forward (ECF) mark has been awarded for calculating the number of moles of hydrogen peroxide based on the number of moles of oxygen gas calculated in the first step.  The candidate has then calculated the volume of hydrogen peroxide correctly and included the appropriate unit.2 marks overall.
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(1410U50-1E)


Examiner
only


Answer all questions.


1. The apparatus shown below was used to measure the rate of formation of oxygen gas 
during the decomposition of a given volume of hydrogen peroxide solution of concentration


 0.306 mol dm–3. A catalyst of powdered manganese(IV) oxide was used.


© WJEC CBAC Ltd.


2H2O2(aq)                    2H2O(l)     +     O2(g)


gas syringe


oxygen gas


hydrogen peroxide solution


catalyst


water bath at 22 °C


 The oxygen gas was collected at a pressure of 1 atm and temperature of 22 °C. The volume 
collected over time was as follows.


Time / minutes 0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0


Volume / cm3 0 22 42 62 71 80 88 91 92 93 93


 (a) Calculate the volume of hydrogen peroxide solution used in this experiment. Include the 
appropriate unit in your answer. [3]


 Volume = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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2. Hydrated chromium chloride has a molecular formula of CrCl3H12O6 and a molar mass of  
266.6 g mol–1. It has the somewhat unusual property of existing in a number of octahedral 
isomers. These isomers differ in terms of the number of chloride ions and water molecules that 
are acting as ligands in the complex ion, and the number of chloride ions and water molecules 
that are not part of the complex ion.


 Four possible isomers are


                                 Cr(H2O)6   Cl3  Cr(H2O)5Cl  Cl2.H2O


 I II


                           Cr(H2O)4Cl2  Cl.2H2O                                Cr(H2O)3Cl3  .3H2O


 III IV


 A chemist was provided with a solid compound, W, which is known to exist as one of the 
chromium chloride isomers shown above. After analysis the following results were obtained.


© WJEC CBAC Ltd.


Method of analysis Results


Method 1


Dissolve a small amount of compound W in 
water and add aqueous sodium hydroxide, 
initially drop by drop and then in excess.


• Green solution formed on dissolving in 
water


• A grey/green gelatinous precipitate was 
formed on addition of a few drops of 
aqueous sodium hydroxide


• The precipitate dissolved in excess 
aqueous sodium hydroxide to form a 
dark green solution


Method 2


Dissolve 13.33 g of compound W in water 
and add excess aqueous silver nitrate. 
Filter the silver chloride that is precipitated, 
wash with a small volume of water to 
remove surface impurities and heat to 
constant mass.


• 7.18 g of silver chloride were obtained







(1410U50-1E) Turn over.
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 Use all this information to identify compound W and hence draw a structure for the octahedral 


complex ion.


 In your answer you should make it clear how your explanation is linked to the results and give 
ionic equations for the reactions taking place. [8]
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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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(1410U50-1E)


3. You are asked to distinguish between the following four pairs of compounds. The compounds in 
each pair are isomeric.


© WJEC CBAC Ltd.


 You have access to the following reagents only and each reagent may be used to distinguish 
between one pair of compounds only.


Reagents


2,4-dinitrophenylhydrazine (2,4-DNPH) Br2(aq)


I2(aq) / NaOH(aq)
or


KI(aq) / NaClO(aq)
Na2CO3(s)


 For each pair, identify the reagent(s) you would use and the observations that you would make 
for both compounds. [8]


Pair Compounds


1 CH3CH  CHCH2OH   and   CH3COCH2CH3


2 CH3CH2CH2CO2H   and   CH3CH2COOCH3


3 HO CH3 CH2OHand


4 CH3CH2CH2CO2H   and   CH3COCH(OH)CH3







(1410U50-1E)
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Pair Compound Reagent(s) Observation


1


CH3CH  CHCH2OH


CH3COCH2CH3


2


CH3CH2CH2CO2H


CH3CH2COOCH3


3


HO CH3


CH2OH


4


CH3CH2CH2CO2H


CH3COCH(OH)CH3


© WJEC CBAC Ltd.


8END OF PAPER
Turn over.








Sticky Note

Correct method and solution. Poor presentation.M1A1m1A1.





















Sticky Note

This gains 3 marks for ·labelling both axes with suitable scales (1 mark)·plotting the data correctly (1 mark)·drawing a curve of best fit (1 mark)However, the calculated value of the initial rate of reaction is outside the accepted range (44-50 cm3min-1) and has also not been converted into units of dm3s-1.





















Sticky Note

Here the candidate has labelled both axes with suitable scales (MP1), plotted the data correctly (MP2) and drawn a curve of best fit (MP3).However, the candidate has not determined the initial rate of reaction (MP4), but instead calculated the rate at 1 minute.  Since the calculated rate is given in units of dm3s-1 and expressed in standard form, an error carried forward mark (ECF) has been awarded (MP5).  So 4 marks overall.





















Sticky Note

Maximum of 5 marks awarded for this answer.·Suitable scale on the x-axis and y-axis (1 mark)·Points plotted correctly and line of best fit drawn (2 marks)·Initial rate of reaction calculated (1 mark)·Rate given in units of dm3s-1 and expressed in standard form (1 mark)
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PRACTICAL METHODS AND ANALYSIS TASK 


MARK SCHEME 


Question Marking details Marks available 
AO1 AO2 AO3 Total Maths Prac 


(b) (i) suitable scale on x-axis and y-axis  (1) 
points plotted (±1 square)  (1) 
curve of best fit drawn through origin  (1) 


initial rate of reaction from tangent drawn at t = 0 
47 (cm3 min‒1) accept range 44-50 (1) 


conversion to units of dm3 s‒1 
       47      = 7.83 × 10‒4 must be in standard form 
1000 × 60 


accept range 7.33 × 10‒4 to 8.33 × 10‒4 (1) 


ecf possible throughout 
1 


1
1


1
1


5 


1
1


  1 
1 


1 5 
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 (b) (i) Plot the data given opposite on the grid below. Use the graph to calculate the initial 


rate of formation of oxygen in dm3 s–1. Give your answer in standard form.


   You must show clearly how you obtained your answer. [5]


© WJEC CBAC Ltd.


Time / minutes


Vo
lu


m
e 


of
 o


xy
ge


n 
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m
3


 Initial rate = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . dm3 s–1  












Sticky Note

This answer gains 4 marks.·The Cr3+ ion has been identified as shown in the first equation (1 mark).·The equation for the formation of the grey/green gelatinous precipitate is correct (1 mark).·The equation for the formation of the dark green solution on addition of excess sodium hydroxide is also correct (1 mark).·The equation for the reaction between Cl- ions and the silver ions is incorrect – incorrect formula for the silver ion.·An octahedral complex, with the 3D shape / wedge diagram, has been given (1 mark).













Sticky Note

4 marks for this answer.From method 1: Again, the Cr3+ ion has been correctly identified (1 mark), with equations given for the formation of the grey/green gelatinous precipitate and its dissolution in excess aqueous sodium hydroxide (2 marks).From method 2: The ionic equation for the reaction of the Cl- with Ag+ is correct (1 mark), but the candidate does not use the gravimetric analysis data to identify W and does not give a diagram to show the structure for the octahedral complex.













Sticky Note

This answer gains 5 marks. From method 1: Again, the Cr3+ ion has been correctly identified (1 mark) and the equation for the formation of the grey/green gelatinous precipitate is given (1 mark).  The equation for its dissolution in excess aqueous sodium hydroxide has not been given. From method 2: The ionic equation for the reaction of the Cl- with Ag+ is correct (1 mark), and the candidate uses the gravimetric analysis data to show that the ratio of W:AgCl is 1:1 (1 mark). However the candidate incorrectly concludes that W is isomer I. Finally, an octahedral complex with the 3D shape/wedge diagram has been given (1 mark).













Sticky Note

4 marks for this answer:Br2(aq) has been used to distinguish between the isomers in pair 1 with the correct linked observations.  Similarly, 2, 4-DNPH can be used to distinguish between the isomers in pair 4. However, although Na2CO3(s) can be used to distinguish between the isomers in pair 2 the candidate has not given the correct observation(s).I2(aq)/NaOH(aq) cannot be used to distinguish between the isomers in pair 3.













Sticky Note

Here Br2(aq) has again been used to distinguish between the isomers in pair 1, and therefore there is no other reagent within the given list of reagents that can be used to distinguish between the isomers in pair 3. So 6 marks awarded for six correct observations linked to the chosen reagents. 













Sticky Note

Here the candidate has realised that Br2(aq) is the only reagent that can be used to distinguish between the isomers in pair 3, with the phenolic isomer giving a white precipitate, whilst the aliphatic alcohol gives no observable reaction. All other observations linked to the chosen reagents are also correct – so the maximum 8 marks awarded.  Excellent!
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Question Marking details Marks available 
AO1 AO2 AO3 Total Maths Prac 


2.    Method 1 
 
green solution suggests Cr3+(aq)  (1) 
confirmed by Cr3+(aq)  +  3OH‒(aq)  →  Cr(OH)3(s) 
ignore state symbols    (1) 
 
dissolves in excess NaOH(aq) 
Cr(OH)3(s)  +  3OH‒(aq)  →  [Cr(OH)6]3‒(aq) 
ignore state symbols    (1) 
 
accept [Cr(H2O)6]3+ ion and corresponding equations 
 
Method 2 
 
Ag+(aq)  +  Cl‒(aq)  →  AgCl(s) 
ignore state symbols    (1) 
 
13.33 g of W = 13.33    =   0.05 mol 
                       266.6 
 
7.18 g of AgCl =  7.18   =  0.05 mol  (1) 
     143.5 
 
1 mol of W contains 1 mol of Cl‒ ions not co-ordinately 
bonded to Cr3+     (1) 
 
therefore compound W is isomer III /   CrCl2(H2O)4  Cl.2H2O     (1) 


 
 


1 


 
 
 
 
1 
 
 
 
1 
 
 
 
 
 
 
1 
 
 
 
 
1 
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1 
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Question Marking details Marks available 
AO1 AO2 AO3 Total Maths Prac 


2.    octahedral complex drawn e.g. 
 
 
 


  (1) 
   
 must show the 3D 
 arrangement 


 
 
 


   
 
 
 
1 


 
 
 
 
8 


  


    
Question 2 total 1 4 3 8 1 3 
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Question Marking details Marks available 
AO1 AO2 AO3 Total Maths Prac 


3.    


 
for each pair of isomers 
award (1) for suitable reagent(s) + positive result 
award (1) for suitable reagent(s) + negative result 
 
award (0) if reagent(s) cannot distinguish between the isomers 
 
accept other answers – up to (2) marks per pair but credit each 
reagent once only 
 


Pair Reagent(s) Observation 


1 2,4-DNPH 
no reaction 


yellow/orange/red solid 


2 Na2CO3(s) 
fizzing / effervescence 


no reaction 


3 Br2(aq) 
white / off-white precipitate 


no reaction 


4 
I2(aq) / NaOH(aq) 


or 
KI(aq) / NaClO(aq) 


no reaction 


pale yellow solid formed 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


4 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4 
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8 


    Question 3 total 4 4 0 8 0 8 


  







