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All Candidates' performance across questions

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

1 3921 0.7 0.5 1 65.7 96.8

2 3994 0.7 0.5 1 69.8 98.6

3 4044 0.6 0.5 1 56.8 99.8

4 4039 2.1 1 3 69.9 99.7

5 4019 0.9 0.8 2 47 99.2

6 3995 1 0.7 2 49.1 98.6

7a 4016 1.5 1.4 5 30.6 99.1

7b 3996 0.7 0.8 2 34.5 98.6

7c 3965 1 1 2 50.3 97.8

7d 4024 1.2 1 3 41.3 99.3

8a 4026 1.5 0.8 3 50.6 99.4

8b 3994 2.5 1.3 5 49.1 98.6

8c 3880 1 1 3 33.1 95.8

8d 4040 1.4 1.1 3 45.2 99.7

8e 3730 0.1 0.3 1 13.2 92

9a 3673 0.6 0.8 2 27.7 90.7

9b 4000 0.8 0.7 2 40.7 98.7

9c 4003 0.9 0.5 2 43.3 98.8

9d 3888 1 0.8 2 48 96

9e 3735 1.2 1.4 3 39.3 92.2

9fi 3855 1.1 0.6 2 52.7 95.1

9fii 3935 1 0.9 2 48 97.1

10ai 3860 1.9 1.3 4 48.2 95.3

10aii 3887 0.8 0.8 2 41.8 95.9

10b 3767 1.7 1.3 3 57.4 93

10c 3730 2.5 1.4 4 62.6 92

11ai 3659 2 1.2 6 33.6 90.3

11aii 3209 0.6 0.7 2 31.1 79.2

11b 3846 1.9 1.5 7 26.6 94.9

65.769.856.8 69.94749.130.634.5 50.341.3 50.649.133.1 45.213.2 27.7 40.743.3 4839.3 52.74848.241.8 57.462.633.631.126.6

0 10 20 30 40 50 60 70 80 90 100

12
34
56

7a7b7c7d8a8b8c8d8e9a9b9c9d9e9fi9fii10ai10aii10b10c11ai11aii11b

Facility Factor %

Q
u

e
st

io
n

WJEC A level Chemistry Unit 1 - 2410U10-1

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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Section B 


Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths  Prac  


7. (a) (i)  van der Waals forces are stronger in iodine than in chlorine / more 
van der Waals forces in iodine than in chlorine  (1) 
 
iodine has more electrons than chlorine  (1) 
 
therefore more energy needed to overcome forces / higher melting 
temperature  (1) 


 
 
 
 
 
 
 


3 


   
 
 
 
 
 
 


3 


  


  (ii)  aluminium has more valence electrons than sodium therefore 
stronger metallic bonds  
  


 
1 


   
1 


  


  (iii)  silicon has a giant molecular structure, phosphorus only has weak 
forces between the molecules 
  


 
1 


   
1 


  


 (b)   nitrogen is higher since it only has unpaired 2p electrons, O has two 
unpaired and two paired 2p electrons / 
N 1s2 2s2 2p3, O 1s2 2s2 2p4    (1) 
 
repulsion between paired electrons makes it easier to remove one of 
the electrons / takes more energy to remove unpaired electron  (1) 
 


 
 
 
 
 


2 


   
 
 
 
 


2 


  


 (c)   percentage abundance 121 = 57%, 123 = 43%    (1) 
accept 121 = 28.5, 123 = 21.5 if divided by 50 in calculation 
 
relative atomic mass = 121.9    (1) 
 


 
 
 


 
 
 


2 


  
 
 


2 


 
 
 


2 
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths  Prac  


 (d)   90Sr and 228Th not suitable because half-life is too long so they 
remain in the body for a long time  (1) 
 
210At and 228Th not suitable because α-radiation is most ionising 
/causes most damage in the body  (1) 
 
99Tc suitable because short half-life and γ-radiation does not stay in 
body  (1) 
 


   
 
 
 
 
 
 


3 


 
 
 
 
 
 
 


3 


  


    Question 7 total 7 2 3 12 2 0 


 
  












Sticky Note

Candidate has correctly stated that silicon forms a giant covalent structure, but has not stated the type of bonds in phosphorus so does not score the mark.



Sticky Note

Candidate has stated that nitrogen only has one electron in each 2p orbital and that oxygen has electron repulsion,  however he/she has not stated that oxygen has two paired electrons in the 2p orbital so only 1 mark is scored.



Sticky Note

Candidate scores M1 for naming intermolecular force and stating that the intermolecular force is weaker in chlorine. Although he/she has correctly stated that chlorine is a smaller molecule, this does not adequately explain why the forces are weaker so M2 is not scored. No mention has been made of the energy needed to break the forces so he/she does not score M3.



Sticky Note

Although candidate has compared the strength of the metallic bonds, “electrons being released” is not equivalent to “more delocalised electrons” so no marks scored.












Sticky Note

Candidate scores M1 and M2 for stating that iodine has more van der Waals forces between the molecules because it has more electrons. M3 is also scored because he/she has compared the energy required to break these forces.



Sticky Note

Although candidate has stated “electrostatic force of attraction”, he/she has not made it clear that this force is between the outer electrons and the positive ion and valence electrons have not been mentioned. The mark is therefore not scored.  



Sticky Note

Removing electrons is nothing to do with melting temperature so no marks are scored.




Sticky Note

Candidate scores M2 but does not score M1. He/she has not made it clear that nitrogen only has unpaired electrons in the 2p orbital.












1



Sticky Note

Candidate has correctly stated that iodine molecules are held together by induced dipole – induced dipole forces but has not stated what type of bonding is present in chlorine. No comparison has therefore been made and so no marks are scored. 



Sticky Note

Candidate scores M1 for showing that the 2p orbital of nitrogen has only unpaired electrons while oxygen has two unpaired and two paired electrons. Although candidate has correctly stated that there is greater electron-electron repulsion in oxygen, he/she has not stated that this is due to the paired electrons so does not score M2.



Sticky Note

Candidate has correctly stated that sodium has “less attraction between delocalised electrons and positive ions”, but he/she has not clearly explained why so does not get the mark.



Sticky Note

Although candidate has only stated that silicon is covalently bonded rather than a giant covalent structure, he/she has stated that phosphorus is a simple molecular structure with weaker van der Waals bonding so gets the benefit of the doubt and scores a mark.  
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SECTION B


Answer all questions in the spaces provided.


7.	 (a)	 Melting temperatures vary down groups and across periods.


	 (i) 	 Explain why chlorine is a gas but iodine is a solid at room temperature and 
pressure. 	  [3]


	


	


	


	


	


	 (ii)	 Explain why sodium has a lower melting temperature than aluminium.	 [1]


	


	


	


	 (iii)	 Explain why silicon has a higher melting temperature than phosphorus.	 [1]


	


	


	


	 (b)	 State and explain how you would expect the first ionisation energy of nitrogen to compare 
with the first ionisation energy of oxygen.	 [2]
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths  Prac  


9. (a)   0.001


0.500
  × 100 = 0.20 % 


 
award (1) if one error made e.g. failure to convert mg to g 
 


 2  2 1 2 


 (b) (i)  it is the number of moles of ascorbic acid used that is important / 
concentration of acid is not important 
                                                                                 


   
1 


 
1 


  
1 


  (ii)  heated to ensure that all the acid / the tablet dissolved  
 


 1  1  1 


 (c)   total volume of titres = 26.73 × 3 = 80.20 cm3 /  
third titre is 26.80 cm3     (1) 
 
so final reading must be 27.00 cm3            (1) 
do not accept 26.99 cm3 
 


 1  
 
 


1 


 
 
 


2 


 
 
 


2 


 
 
 


2 


 (d)   volume of sodium hydroxide added would be less  (1) 
 
since fewer moles of acid present / calculated mass of acid in tablet 
would be less  (1) 
 
award (2) for volume NaOH added more since OH groups in 
ascorbic acid oxidised to acid 
 


  
 
 


1 


1  
 
 


2 


  
 
 


2 


 (e)   moles NaOH = 2.67(3) × 10‒3 
which is equal to moles acid  (1) 
 
mass acid = 0.4704 g    (1) 
 
percentage acid = 94.1    (1) 
 


  
 
 
 
 


3 


  
 
 
 
 


3 


 
 
 
 
 


2 
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths  Prac  


 (f) (i)  [H+] = 0.02 (1) 
 
pH = 1.7 (1) 
 
award (1) for pH = 2 
 


  
 


2 


  
 


2 


 
 


2 


 


  (ii)  oxidation state Mn changes from IV to II therefore it is reduced  (1) 
 
oxidation state Cl changes from –1 to 0 therefore it is oxidised  (1) 
   


  
 


2 


  
 


2 


  


    Question 9 total 0 12 3 15 7 8 


 
 
  












Sticky Note

This is an acceptable alternative to “the number of moles of ascorbic acid is important” so gains the mark.



Sticky Note

The key here is the tablet fully dissolving, so the second part can be ignored and the mark is scored.







Sticky Note

Candidate scores M1 for calculating that the third titre is 26.79 cm3 and M2 for adding 0.20 cm3 and rounding up to 27.00 cm3.



Sticky Note

The two marking points are independent of each other so although M1 is not scored, the candidate scores M2 for stating “reduce the number of moles of ascorbic acid available to react”.
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Sticky Note

Adding water in excess is a neutral answer so can be ignored and the candidate scores the mark.




Sticky Note

This is clearly an incorrect explanation and gains no marks.







Sticky Note

Candidate scores M1 for calculating that the third titre is 26.79 cm3, but does not score M2. Although he/she has correctly added 0.20 cm3 to the titre, the final reading would be 27.00 cm3 and not 26.99 cm3 since burette readings only measure to the nearest 0.10 cm3, so the error is ±0.05 cm3.




Sticky Note

Candidate scores M1 for stating that less sodium hydroxide solution would be used. He/she does not state what happens to the acid when it decomposes so does not score M2.












B9a: 0


B9bi: 0


B9bii: 1


1



Sticky Note

The fact that the water was deionised is not important so no marks scored.



Sticky Note

The key here is the tablet fully dissolving, so the second part can be ignored and the mark is scored.







B9c: 1


B9d: 2


1


1


1



Sticky Note

Although candidate has not added 0.20 cm3 to get the final reading, he/she still scores M1 for calculating that the third titre is 26.79 cm3.



Sticky Note

Candidate scores both marks. “Less acid to be neutralised” is acceptable for M2. 
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9. 	    
  


	
	


	 	    
	 	
	 	
	 	  
	 	  
	 	
	 	
	 	


	  


		
		    	  


  


	 (b)	 (i)	 Suggest why she did not need to measure the volume of water accurately. 	  [1]


	


	


		  (ii)	 Suggest why she heated the flask for 5 to 10 minutes.    	  [1]
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only


	 (c)	 The student used the results from three titrations to calculate a mean titre. Some of her 
results are shown below.


Titration 1 2 3


Final reading / cm3 26.90 26.90


Initial reading / cm3 0.25 0.15 0.20


Titre / cm3 26.65 26.75


		  Mean titre = 26.73 cm3 


		  Determine the final reading for the third titration.	 [2]


			   Final reading = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . cm3 


	 (d)	 Ascorbic acid can decompose upon exposure to air. If this reaction occurred before 
the titration was completed, state how it might affect the titration results. Explain your 
answer.	  [2]


	


	


	










































1
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths  Prac  


11. (a) (i)  Indicative content 


 add acid (not sulfuric/hydrochloric) to prove if carbonate present 


 if fizzing/effervescence carbonate present 


 if carbonate present, add acid until no more fizzing 


 divide solution into two (accept divide solution before adding 
acid) 


 add barium chloride to one half 


 precipitate shows that sulfate is present 


 add siver nitrate to other half 


 precipitate shows that chloride is present 
 


 
 
 
 
 
 


2 


 
 
 
 
 
 


2 


 
 
 
 
 
 


2 


 
 
 
 
 
 


6 


  
 
 
 
 
 


6 


5-6 marks 
Devises a plan with relevant observations and conclusions that unambiguously shows that one, two or three anions are 
present. 
The candidate constructs a relevant, coherent and logically structured method including all key elements of the indicative 
content. A sustained and substantiated line of reasoning is evident and scientific conventions and vocabulary are used 
accurately throughout. 


 
3-4 marks 
Devises a plan with relevant observations and conclusions that shows that two or three anions could be present. 
The candidate constructs a coherent account including most 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 are generally sound. 


 
1-2 marks 
Devises a simple plan with some observations and conclusions that shows that one of the anions could be present. 
The candidate attempts to link at least two 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. 
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths  Prac  


  (ii)  incorrect since other cations form soluble salts with these anions  (1) 
 
carry out flame test – if flame turns yellow cation is sodium  (1) 
 


 
 


1 


 1  
 


2 


  
 


1 


 (b) (i)  A is simple molecular  (1) 
D is ionic  (1) 
 
B is probably giant molecular but could be ionic since not all ionic 
substances are soluble  (1) 
 
C is probably metallic but could be giant molecular (graphite) since 
graphite conducts electricity  (1) 
 


 
2 


  
 
 
 
 
 
 


2 


 
 
 
 
 
 
 


4 


  


  (ii)  B - use higher temperatures to melt the solid and test the molten 
substance for electrical conductance  (1) 
 
if B conducts then ionic / if B does not conduct then giant molecular  (1) 
 
OR 
 
C - add acid (and warm) and see if effervescence forms  (1) 
 
if C effervesces then metal / if C does not effervesce then graphite  (1) 
 
credit sensible alternative physical tests e.g. hardness of B, malleability 
of C 
 


  
 
 


1 


 
1 


 
 
 


2 


  
 
 


2 


  (iii)  can be difficult to get powdered metal to conduct electricity / powdered 
metal not shiny / not sonorous / not malleable 
 


 1  1  1 


    
Question 11 total 5 4 6 15 0 10 


  












Sticky Note

Candidate scores in the lower band (1-2 marks) because a plan has been devised that shows that one anion could be present.
The candidate is clearly confused. Although only the anions need to be identified, in the third paragraph he/she tries to identify the carbonate and sulfate by stating that the cation could be in group 2. This cannot be the case if carbonate is present since the sample is a solution.
However, the candidate has given a correct test and observations to identify the chloride ion.  2 marks awarded.








Sticky Note

Candidate scores M1 since he/she has named a cation that forms soluble salts with all the possible anions.












Sticky Note

Candidate scores in the middle band (3-4 marks) because a plan has been devised that shows that two anions could be present.
The candidate has managed to give tests that could identify the chloride and the carbonate ions. However, he/she has not added excess acid to remove the carbonate before testing for the chloride ion. Also, no mention has been made of the sulfate ion.  3 marks awarded.








Sticky Note

Stating “form salts with other elements” is not enough to gain M1. Candidate should have stated “form soluble salts with other elements”.












B11ai: 6



Sticky Note

Candidate scores in the higher band (5-6 marks) because a plan has been devised that shows that one, two or three anions could be present.
Candidate has successfully shown whether carbonate ions are present and has removed the ions before testing for the other anions. He/she has also added the correct reagents and given the correct observations to identify the chloride and sulfate ions.
After ensuring that no more carbonate ions were present, although the candidate did not divide the solution into two before adding the other reagents by adding barium nitrate instead of barium chloride and stating “if further white precipitate occurs”, he/she has done enough to unambiguously show that one, two or three anions could be present.  6 marks awarded.








B11aii: 1


1


1



Sticky Note

Candidate does not score M1 since he/she states that group 1 carbonates are sparingly soluble. If the candidate had stated that the carbonates were soluble he/she would have scored the mark.
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only


11.	 (a)	 A solution contains one cation and up to three different anions. The anions possibly 
present are carbonate, chloride and sulfate.


	 (i)	 Devise a plan that unambiguously proves which anions are present in the mixture.


		  You should also give any observations and conclusions that enable you to identify 
the anions.	 [6 QER]
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	 (ii)	 A student said that the cation in the mixture can only be sodium since all the  
possible anions form a soluble salt with sodium. Is he correct? 


		  Justify your answer and state how you could prove if the statement were true. 	 [2]


	


	


	


	


	 	  
 


		   
 


		


	 	
		    	


	


QUESTION CONTINUES ON PAGE 18
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