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All Candidates' performance across questions

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

1 3978 0.8 0.4 1 78 99.3

2 3978 0.7 0.5 1 66 99.3

3 3917 1.1 0.9 2 55.9 97.7

4 3733 0.7 0.4 1 73.6 93.1

5 3890 0.9 0.8 2 47.3 97.1

6 3904 0.3 0.5 1 30.1 97.4

7 3925 1 0.9 2 50.8 97.9

8a 3594 0.8 0.9 2 38.3 89.7

8b 3880 2.5 1.5 4 61.9 96.8

8c 3869 1.3 1.4 3 42.1 96.5

8d 3677 0.5 0.7 2 26.1 91.7

9ai 3979 0.7 0.7 2 35.4 99.3

9aii 3991 2.1 1 3 71.6 99.6

9aiii 3944 1.3 0.8 2 65.3 98.4

9b 3966 2.3 1.1 3 76.4 99

9c 3853 0.5 0.6 1 47.8 96.1

9d 3864 0.7 0.5 1 69.4 96.4

10ai 3887 2.3 1.5 6 37.9 97

10aii 3559 0.5 0.5 1 47.9 88.8

10aiii 3187 0.4 0.7 2 18.1 79.5

10aiv 3599 0.1 0.3 1 5.4 89.8

10b 3951 3.1 1.8 6 52.3 98.6

11a 3943 4.8 2.6 10 47.7 98.4

11b 3709 1 0.8 2 50.7 92.5

12a 3987 5.2 1.6 9 57.7 99.5

12b 3894 2.4 1.2 4 60.3 97.2

13a 3873 1.4 1 3 48 96.6

13b 3318 0.1 0.5 3 4.5 82.8
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WJEC A level Chemistry Unit 2 - 2410U20-1

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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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths  Prac  


9. (a) (i)  (average) energy required to break / released by making  (1) 
 
1 mol of bonds  (1) 
 


 
 


2 


   
 


2 


  


  (ii)  bonds broken 


C≡C +  2(H‒H) = 839 + 2(436) = 1711   (1) 
 
bonds formed 


(C‒C) + 4(C‒H) = 348 + 4(413) = 2000    (1) 
 


ΔH = 1711 – 2000 = ‒289 kJmol‒1    (1)  ecf possible 
 


 
 
 
 
 
 
 


 
 
 
 
 
 


3 


  
 
 
 
 
 


3 


 
 
 
 
 
 


1 


 


  (iii)   
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
products at lower energy than reactants  (1) 
ecf possible from part (ii) 
 
ΔH and Ea labelled  (1) 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


2 


   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


2 


  


  


ΔH 












B9ai: 0


B9aii: 3


3



Sticky Note

No mark awarded since energy is needed to break the bond and no reference is made to 1 mol of the bonds.



Sticky Note

The numbers refer to 2 C-H bonds being broken and then 6 made.  This is clearly acceptable although the candidate does not make it clear to which bonds the numbers apply.  However a correct answer means that all 3 marks are awarded.  







B9aiii: 1


B9b: 0


1



Sticky Note

Since the enthalpy change calculated in (ii) was negative the enthalpy profile diagram should show products at a lower energy than reactants.  However the activation energy and enthalpy change of reaction, as shown, then follow the diagram as drawn.  Awarded 1 mark out of 2.












B9ai: 0


B9aii: 2


2



Sticky Note

The correct statement that energy is required to break a bond is contradicted by the reference to energy also being required to form new bonds.  No reference is made to 1 mol of bonds.  No marks are awarded.



Sticky Note

Although the total enthalpies of bond breaking and bond formation are not calculated, the numbers are correct.  However the signs have been reversed so that 2 marks out of 3 are given.







B9aiii: 2


B9b: 2


2


2



Sticky Note

The error carried forward (ECF) principle is used here.  It follows from the error in part (ii) that the energy profile will be endothermic as is seen here.  ΔH and Ea are both labelled correctly so 2 marks are awarded.













B9ai: 1


B9aii: 2


1


1


1



Sticky Note

The need to put in energy to break the bond is stated but 1 mol of bonds is not specified. 1 mark is awarded.



Sticky Note

The value for the bonds formed is correct but that for the bonds broken is not.  However these values are then used correctly so that 2 marks are awarded.







B9aiii: 2


B9b: 3


1


1


3



Sticky Note

This diagram is correct so that 2 marks are given.
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Examiner
only


9. (a)	 (i)	 The average bond enthalpy of a C C bond is quoted as 348 kJ mol–1.


Explain what is meant by bond enthalpy. [2]


(ii)	 Ethyne, C2H2, contains a C C. It reacts with hydrogen in a similar way to ethene.


C2H62H2+C C HH


Some average bond enthalpies are given in the table.


© WJEC CBAC Ltd.


Bond Average bond enthalpy / kJ mol–1


C C 839


C C 348


C H 413


H H 436


Use the data to calculate the enthalpy change, ΔH, for the reaction of ethyne and 
hydrogen.	 [3]


ΔH = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . kJ mol–1
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Examiner
only(iii)	 Use your answer to part (ii) to sketch an energy profile diagram for this reaction on 


the axes below. Label ΔH and the activation energy, Ea, on your diagram.	 [2]


© WJEC CBAC Ltd. Turn over.
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths  Prac  


10. (a) (i)  Indicative content 
 


RX  + OH‒  →  ROH  +  X‒  (any halogenopropane / NaOH) 
 
mechanism is nucleophilic substitution 
 
C—halogen bond must be broken for the reaction to take place 
 
based on electronegativity, carbon atom in the chlorocompound is 


the most + 
 
suggests that chlorocompound would react fastest 
 
based on bond enthalpies, the C—I bond is the weakest 
suggests that iodocompound would react fastest 
 
iodocompound does in fact react fastest so effect of bond strength 
effect is more significant than effect of polarity 
 


 
 
 
 


1 


 
 


1 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


4 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


6 


  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


6 
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths  Prac  


    5-6 marks 
Equation and nucleophilic substitution included; both bond strength and polarity considered and effects compared 
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 
Equation or nucleophilic substitution included; some reference to both bond strength and polarity 
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 the reaction type or to the data given 
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. 
 


  (ii)  Ag+(aq)  +  X‒(aq)  →  AgX(s)  accept any halide 
 


 1  1   


  (iii)  look down through solution / put a cross on paper underneath flask  (1) 
 
record time taken for cross to be obscured  (1) 
 
OR 
 
colorimeter  (1) 
 
record time taken to reach set absorbance  (1) 
 


  


 


2 


  


 


2 


  


 


2 


  (iv)  two layers formed / they would not have mixed / precipitate only formed 
at interface  
 


  1 1  1 


 
  
















B10ai: 1


B10aii: 0


B10aiii: 2


B10aiv: 0


1


1



Sticky Note

This answer is almost exclusively merely restating the information in the question without a significant attempt at interpretation.

Although the inclusion of reference to bond polarity and bond strength are made, both the equation and the mechanism are incorrect.  Only 1 mark was awarded.



Sticky Note

The charge on the silver ion is incorrect.  Mark not given.



Sticky Note

This description clearly shows that the candidate is familiar with this method.  The description of how to carry out the experiment and how the data can be collected are acceptable so that 2 marks are given.



Sticky Note

The candidate has missed the point of this question.  No credit awarded.
















B10ai: 3


B10aii: 1


B10aiv: 0


1



Sticky Note

The equation and the mechanism are correct.  Although reference is made both to bond strength and bond polarity the overall answer is very confused.  An example of the confusion is the statement that a decrease in polarity is linked to a decrease in bond strength.

This answer falls into the middle band of marks with 3 being awarded.



Sticky Note

The equation is correct and the mark is given.



Sticky Note

The candidate has not understood that two layers would form.  They have made a plausible attempt but the answer is too vague to be credited.







B10aiii: 0



Sticky Note

This suggestion would not have allowed the time to form a precipitate to be measured and therefore was not worthy of any marks.
















B10ai: 5


B10aii: 1


B10aiii: 2


B10aiv: 0


1


1


1



Sticky Note

This is a good answer in that both bond strength and polarity are included and a comparison of their relative effects on the rate is made. Such  comparisons were rarely seen.

The equation and mechanism are correct although the answer never actually includes reference to the bond being broken.

This answer falls into the highest scoring band and 5 marks were awarded.



Sticky Note

The equation is correct and state symbols are included.  The mark is awarded.



Sticky Note

The candidate gives a good account of a suitable practical technique and what needs to be measured to produce the data used.



Sticky Note

The candidate has missed the point of this question.  No credit awarded.
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10.	 (a)	 Halogenoalkanes can be hydrolysed using water in a similar way to using aqueous sodium 
hydroxide.  


		  A student carried out an experiment to investigate the rate of reaction for the hydrolysis 
of halogenoalkanes using water. The student used aqueous ethanol to dissolve the 
halogenoalkane and then added a few drops of aqueous silver nitrate. He timed how long 
it took to produce a precipitate. He obtained the results shown in the table.


Halogenoalkane Time / s


1-chloropropane, C3H7Cl 300


1-bromopropane, C3H7Br 90


1-iodopropane, C3H7I 15


Bond Bond enthalpy / kJ mol–1


C—H 413


C—C 348


C—F 485


C—Cl 328


C—Br 276


C—I 240


Element Electronegativity


chlorine 3.16


bromine 2.96


iodine 2.66


carbon 2.55


		  The student tried to explain these results and he looked on the internet to find the following 
data.
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Examiner
only


	 (i)	 Use both sets of data to explain the student’s results. Include an equation to show 
the hydrolysis reaction between a halogenoalkane and aqueous sodium hydroxide 
and name this type of reaction mechanism.	 [6 QER]


	


	


	


	


	


	


	


	


	


	


	


	


	


	


	 (ii)	 Write an ionic equation, including state symbols, for a reaction that produces a 
silver halide precipitate.	 [1]


	


	 (iii)	 Suggest a practical method by which the student could have obtained these 
results.	 [2]


	


	


	


	 (iv)	 Suggest the difference that the student would have observed in his experiments if 
he had not added ethanol to the water before adding the halogenoalkane.	 [1]


	


	


© WJEC CBAC Ltd. Turn over.
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths  Prac  


 (b) (i)   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
axes labelled  (1) 
 
curve – start at origin, hump, does not touch x-axis  (1) 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


2 


   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


2 


  


  (ii)  activation energy Ea is lower with a catalyst / Ea with catalyst and 
without catalyst marked on diagram  (1) 
 
more particles / collisions exceed Ea with catalyst (1) 
 


  
 
 


2 


  
 
 


2 


  


    Question 12 total 2 7 4 13 6 6 


  












B12av: 1


B12bi: 1


B12bii: 1


1


1


1



Sticky Note

The y axis is incorrectly labelled but the shape of the curve is acceptable since it is just judged to pass through the origin.

One mark awarded.



Sticky Note

The reduction of the activation energy is stated but how this enables more reactions to occur is not explained.  One mark given.












B12av: 0


B12bi: 0


B12bii: 2


1


1



Sticky Note

Since this is a standard diagram it was surprising how many incorrect answers were seen.  Common errors, as seen here, included wrong labels on axes and curves that did not start at the origin.

No marks given.



Sticky Note

This answer is correct so that 2 marks are awarded.












B12av: 0


B12bi: 1


B12bii: 2


1


1


1



Sticky Note

The axes are labelled correctly and, although the question only asked for one distribution curve, the inclusion of a curve at a different temperature would have been ignored.  However the curve labelled T2 does not go to the origin.  

One mark awarded.



Sticky Note

This is a good answer so that 2 marks are given.
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Examiner
only


(b)	 (i)	 Draw a Boltzmann energy distribution curve. Label the axes.	 [2]


(ii)	 Use this energy distribution curve to explain how catalysts affect the rate of a 
reaction.	 [2]











