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All Candidates' performance across questions

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

1 2223 0.6 0.5 1 56.7 99.1

2 2237 0.8 0.4 1 82.4 99.7

3 2191 1.5 0.7 2 75.7 97.7

4 2240 0.9 0.4 1 85.2 99.9

5 2214 0.6 0.5 1 60.7 98.7

6 2162 1.1 0.9 2 56.6 96.4

7 2233 1.1 0.6 2 53.1 99.5

8a 2242 3.8 1.5 7 54 100

8b 2193 0.6 0.5 1 61.6 97.8

8c 2193 0.7 0.5 1 66.2 97.8

8d 2192 2.2 1 3 73.4 97.7

8e 2170 0.6 0.5 1 57.7 96.8

9a 2239 4.8 1.9 8 59.8 99.8

9b 2240 3.8 1.5 7 53.7 99.9

10a 2235 2.4 1.4 4 60.9 99.6

10b 2235 3.6 0.8 4 90.8 99.6

10c 2239 2.4 1.4 5 49 99.8

11a 2239 5.1 2.3 12 42.2 99.8

11b 2171 0.7 0.4 1 73 96.8

12a 2241 4.5 2.5 12 37.9 99.9

12b 2210 1.3 1.3 4 33.5 98.5
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Question Marking details Marks available 
AO1 AO2 AO3 Total Maths  Prac  


9 (a) (i)  award (1) for either of following 
• the groups bonded to each carbon atom of the C=C must be the 


same 
• it must be a symmetrical alkene 
 


   
 


1 


 
 


1 


  


  (ii)  orange / red / yellow 
 


1   1  1 


  (iii) I award (1) for any of following 
 
 
• it does not contain a group 
 
• it is not an aldehyde 
 
 


   
 
 
 


1 


 
 
 
 


1 


  


   II it is not an aldehyde, therefore cannot be CH3(CH2)3CHO or 
CH3(CH2)2CHO (1) 
 
accept it must be or  
 
 
melting temperature cannot be higher than the literature value 
 
 
therefore it cannot be  (1) 
 
 
 
compound U must be  (1)  
 
ecf possible 
 


 
1 
 
 
 
 
 
 


1 


 
 
 
 
 
 
 
 
 
 
 
 


1 


  
 
 
 
 
 
 
 
 
 
 
 


3 


  












Gerard Griffiths

Sticky Note

The candidate has given the empirical formula of the correct carbonyl compound rather a the structure from the table.  This was not credited.  However, they are correct in saying that an impure sample has a melting point lower than expected.  1 mark awarded.












Question 9a(iii)II 



Gerard Griffiths

Sticky Note

The candidate has realised that the impure sample would have a lower than expected melting temperature.  The two compounds with values lower than the range given in the question are ruled out.  Two possibilties remain at this point and the candidate has given the correct one but the reasoning is not correct.  One of them is an aldehyde and this was ruled out in part I.  2 marks awarded.












Question 9a(iii)II 



Gerard Griffiths

Sticky Note

The candidate has given the correct structure with correct reasoning - it is a ketone rather than an aldehyde and must have a melting point above that of the impure sample.  All 3 marks awarded.
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 II. The melting temperatures of the 2,4-dinitrophenylhydrazine derivatives can 


be used to identify the original carbonyl compound. The melting temperatures 
of some of these derivatives are shown in the table.


© WJEC CBAC Ltd.


Carbonyl compound Melting temperature of 
derivative / °C


106


108


115


126


CH3


O


C(CH2)3CH3


H


O


C(CH2)3CH3


CH3


O


CCH2CH3


H


O


C(CH2)2CH3


  The 2,4-dinitrophenylhydrazine derivative of compound U was slightly impure 
and melted at a temperature of 110-113 °C.


  Use the information given to deduce the formula of compound U.
  Explain your reasoning. [3]
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Question Marking details Marks available 
AO1 AO2 AO3 Total Maths  Prac  


 (c) (i)  CH3COOH  +  NH2CONH2  →  CH3CONH2  +  CO2  +  NH3 
 


 1  1   


  (ii)  it contains a nitrogen atom that has a lone pair of electrons / is a 
proton acceptor 
 


 1  1   


  (iii)  the C=O absorption at 1650-1750 cm–1 decreases / the N―H 
absorption at 3300-3500 cm–1 decreases (1) 
 
the C≡N absorption at 2100-2250 cm–1 increases (1) 
 


  
 
 


2 


  
 
 


2 


  


  (iv)  award (1) for any of following 
• the benzene ring / negative electron cloud is not (easily) 


susceptible to attack by nucleophiles 
• the benzene ring / negative electron cloud is usually attacked by 


electrophiles 
• the C―Cl bond in chlorobenzene is stronger than the C―Cl 


aliphatic bond 
 


   
 
 
 
 


1 


 
 
 
 
 


1 


  


    Question 10 total 2 10 1 13 5 1 
 
  












Gerard Griffiths

Sticky Note

The candidate links the correct bonds to corresponding wavenumbers, but the question requires an indication of how the peaks change during the reaction.  Unfortunately the response does not make it clear which peak 'lowers' during the reaction so no credit is awarded. 












Question 10c(iii) 



Gerard Griffiths

Sticky Note

The candidate links the correct bonds and corresponding wavenumbers, but most importantly they have shown that one peak disappears and the other appears during the reaction. 2 marks awarded. 












Question 10c(iii) 



Gerard Griffiths

Sticky Note

Another good answer where the correct bonds are linked to the corresponding wavenumbers and the candidate has referred to one peak being 'lost' whilst the other is 'formed'.  2 marks awarded.
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 (iii) When ethanamide is heated with a dehydrating agent the organic product is 
ethanenitrile.


  Use the Data Booklet to state and explain how characteristic infrared absorption 
values change during the reaction. In your answer you should relate the relevant 
bonds to their corresponding absorption frequencies. [2]
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Question 11a(i) 
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Question Marking details Marks available 
AO1 AO2 AO3 Total Maths  Prac  


11 (a) (i)  Indicative content 
• flasks or beakers - suitable sizes   
• use of a fume cupboard 
• use of a thermometer and method of maintaining 60 °C temperature 
• stirring 
• filtration 
• filtered crystals washed with water 
• until filtrate is colourless (AO3) 
• reaction flask washed with water and contents added to filtering  
• apparatus 
• crystals removed and dried in a warm oven / at room temperature / 


below the melting temperature of the product (AO3) 
 


 
 
 
 
 
 
 
 
 


4 


  
 
 
 
 
 
 
 
 


2 


 
 
 
 
 
 
 
 
 


6 


  
 
 
 
 
 
 
 
 


6 


5-6 marks 
Specific detail from the question has been used; reference to apparatus sizes, use of a fume cupboard for the reaction and 
washing the filtered crystals 
The candidate constructs a relevant, coherent and logically structured account including key elements of the indicative content.  A 
sustained and substantiated line of reasoning is evident and scientific conventions and vocabulary is used accurately throughout. 
 
3-4 marks 
Mainly generic description; use of a fume cupboard 
The candidate constructs a coherent account including many of the key elements of the indicative content.  Some reasoning is evident in 
the linking of key points and use of scientific conventions and vocabulary is generally sound. 
 
1-2 marks 
Reference to reaction and filtration stages 
The candidate attempts to link relevant points from the indicative content.  Coherence is limited by omission and/or inclusion of irrelevant 
material.  There is some evidence of appropriate use of scientific conventions and vocabulary. 
 
0 marks 
The candidate does not make any attempt or give an answer worthy of credit. 
 


 
  












Gerard Griffiths

Sticky Note

The candidate correctly identifies the use of a beaker, water bath and fume cupboard.  However, it is a lower band answer as it lacks any further detail and has omitted the filtration and drying aspects completely.  2 marks awarded. 












Question 11a(i) 



Gerard Griffiths

Sticky Note

The candidate correctly identifies the use of a flask, an electrical heater and a fume cupboard.  In addition, the answer also describes the filtering process.  It is a middle band response which lacks detail, so 3 marks are awarded. 












Question 11a(i) 


 


5 Marks 


 


 


 


 


 


 


 


 


 


 


 


 


 


 



Gerard Griffiths

Sticky Note

The candidate correctly identifies the use of 500 cm3 beaker, a water bath and fume cupboard.  The response also describes the filtering and drying process in detail.  A top band answer which is awarded 5 marks. 
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11. (a) 2-Hydroxy-5-nitrobenzenecarboxylic acid is made by reacting 
  2-hydroxybenzenecarboxylic acid and aqueous nitric acid.


© WJEC CBAC Ltd.


OH OH


O2N


COOH


HNO3(aq)


COOH


H2O+


 (i) A basic outline of the method is given below.


  Add 4.00 g of 2-hydroxybenzenecarboxylic acid to 100 cm3 of nitric acid of 
concentration 2 mol dm–3. Heat the mixture to 60 °C for 10 minutes. As the 
reaction proceeds brown fumes containing toxic nitrogen dioxide are produced. 
Add the products to 300 cm3 of cold water. A yellow solution and white crystals of  
2-hydroxy-5-nitrobenzenecarboxylic acid are obtained.


  Use this outline method to produce a more detailed method suitable for others to 
use to be able to produce dry white crystals of the acid. As part of your answer you 
should give the type and size of apparatus used and mention any necessary health 
and safety factors.


  Details of subsequent recrystallisation are not required. [6 QER]


 


 


 


 


 


 


 


 


 


 


 


 


 












Question 12a(iv) 


Question 12a(v) 
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Question 12a(v) 
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Question 12a(v) 
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Question Marking details Marks available 
AO1 AO2 AO3 Total Maths  Prac  


  (iv)  5 environments correctly identified from the 13C NMR spectrum and 
indicated on drawn structure of 1,3-dimethylbenzene   (1) 
 
 
signals at 126-136 δ identified as aromatic (1)  
 
signal at 20 δ identified as aliphatic / CH3 (1) 
 
 


 
 


1 


  
 
 
 
 
 


2 


 
 
 
 
 
 


3 


  


  (v)  must be an aromatic compound so at least 6 carbon atoms (1) 
 
molecular formula therefore likely to be C8H6O2 (1) 
 
there are 2 additional carbon atoms therefore likely to be a 
dialdehyde or cannot be acid-aldehyde or alcohol-aldehyde or acid-
alcohol as molecular formula does not fit (1) 
 
made by partial oxidation (of each methyl group) (1) 
 
 
 
formula is                                                (1) 
 
        
 


  
 


2 


 
 
 
 
 
 
 
 
 
 
 
 


3 


 
 
 
 
 
 
 
 
 
 
 
 


5 


  












Question 12a(iv) 


 


 


 


 


Question 12a(v) 


 


 


 


 


 


 


 



Gerard Griffiths

Sticky Note

The aromatic peaks have been identified but the candidate has failed to identify the peak at 20 ppm as a CH3 peak.  1 mark awarded.



Gerard Griffiths

Sticky Note

The correct molecular formula and the correct structure have been given but there is no reasoning or further detail so only 2 marks can be awarded.












Question 12a(iv) 


 


 


 


Question 12a(v) 


 



Gerard Griffiths

Sticky Note

The molecular formula and the structure have been given, gaining 2  marks.  An additional mark is credited for reference to incomplete oxidation.  A total of 3 marks are awarded.



Gerard Griffiths

Sticky Note

The aromatic peaks and the CH3 peak at 20 ppm have both been identified so 2 marks are awarded.












Question 12a(iv) 


 


 


Question 12a(v) 


 


 



Gerard Griffiths

Sticky Note

The correct molecular formula and structure have been given, gaining 2 marks.  They have also referred to incomplete oxidation and reasoned that the structure must have at least six carbons (i.e. benzene) for an extra 2 marks.  A total of 4 marks are awarded.



Gerard Griffiths

Sticky Note

The aromatic peaks have been identified along with the CH3 peak at 20 ppm.  At the top of the answer, they have recognised the link between the number of peaks and carbon environments for the final mark.  All 3 marks awarded.
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 (iv) One of the raw materials used to make polyester P is methylbenzene.
  Under suitable conditions methylbenzene can be converted to a mixture of 


dimethylbenzene isomers and benzene.


2C6H5CH3                      C6H4(CH3)2    +    C6H6


  Gas chromatography can be used to separate the dimethylbenzene isomers.
  One of the dimethylbenzene isomers has the 13C NMR spectrum below.


© WJEC CBAC Ltd.


160 140 120 100 80 60 40 20 0


  Explain how this spectrum shows that the isomer is 1,3-dimethylbenzene. [3]
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 (v) The isomer of dimethylbenzene used to produce polyester P is 1,4-dimethylbenzene.  
In industry this isomer is oxidised by air to produce benzene-1,4-dicarboxylic acid. 


 HOOC—C6H4—COOH


  During this reaction a number of other aromatic oxidation products are made.
  One of these has the empirical formula C4H3O.


  Suggest a structure for this product giving your reasoning. State how it could be 
produced in the reaction between 1,4-dimethylbenzene and atmospheric oxygen.


 [5]
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