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All Candidates' performance across questions

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

1 3015 1.5 0.8 2 72.8 99.5

2 2819 0.5 0.5 1 45.9 93

3 3027 0.7 0.5 1 71.6 99.9

4 2864 0.5 0.5 1 53.3 94.5

5 2877 0.7 0.5 1 70.3 94.9

6a 2913 0.6 0.5 1 59.6 96.1

6b 2834 0.5 0.5 1 54.6 93.5

7 2874 1.5 0.7 2 74.5 94.8

8ai 3023 1.6 0.6 2 82.1 99.7

8aii 3005 0.9 0.7 2 45.9 99.1

8aiii 2980 0.7 0.5 1 70.9 98.3

8aiv 3000 0.7 0.5 1 68.3 99

8av 2950 1.1 0.8 2 54.1 97.3

8avi 2890 1.8 1.1 3 59.2 95.3

8bi 2743 0.9 0.9 2 45 90.5

8bii 2767 0.2 0.4 1 18.2 91.3

9ai 2241 1 0.9 2 47.7 73.9

9aii 2615 0.5 0.5 1 50 86.3

9b 2642 0.8 0.8 2 42.4 87.2

9ci 2974 0.8 0.8 2 40.1 98.1

9cii 2848 0.6 0.8 2 31 94

9d 2840 1.3 0.9 3 42.2 93.7

10a 2835 2.1 1.6 6 35 93.5

10b 2777 1.2 1.3 3 40.5 91.6

10c 2762 1.2 0.7 2 58 91.1

10d 2736 0.9 0.8 2 42.6 90.3

11ai 2928 0.8 0.4 1 75.3 96.6

11aii 2888 0.8 0.9 2 37.8 95.3

11b 2917 2 1.4 4 51.1 96.2

11c 2698 1.2 1.1 3 39.3 89

11d 2488 2.3 1.7 4 58.4 82.1

11ei 2556 0.2 0.4 1 24.1 84.3

11eii 2425 0.4 0.7 2 19.6 80

12a 2788 0.8 0.8 2 37.8 92

12b 2873 0.7 0.5 1 68.6 94.8

12c 2780 0.6 0.5 1 63.7 91.7

12d 2411 0.7 0.4 1 74.9 79.5

12e 2857 1.8 0.9 3 60.7 94.3

12f 2631 1.9 2.2 6 32.1 86.8
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10(a) 


 


 


Q10(a) Example 1 


Candidate scores in the higher band (5 – 6 marks) because the reactions have been described, 
appropriate equations given and there is a comparison of similarities/differences. 


The candidate has fully discussed the similarities/differences between group 1 and 2 metals and has 
written two correct equations. He/she has also given a fairly comprehensive description of the 
reactions with water, although there is no reference to a lilac flame. However, the quality of higher-
level points justifies awarding all 6 marks. 
 


  



waltry

Sticky Note

Candidate scores in the higher band because the reactions have been described, appropriate equations given and there is a comparison of similarities/differences. The candidate has fully discussed the similarities/differences between Group 1 and Group 2 metals and has written two correct equations. He/she has also given a fairly comprehensive description of the reactions with water, although there is no reference to a lilac flame. The quality of higher-level points justifies awarding all 6 marks. An excellent answer!
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Q10(a) Example 2 


Candidate scores in the lower band (1 – 2 marks) because only one reaction has been partially 
described and only a slight comparison has been made. 


The candidate has managed to state that potassium is more reactive than calcium and has correctly 
said that calcium ‘fizzes’ in water but has not described the reaction of potassium and water. He/she 
has also stated that reactivity increases down group 1 but has not mentioned group 2. Although the 
candidate has stated the number of outer electrons in groups 1 and 2, he/she has not used that 
information and the solubility reference relates to the metals – no mention of carbonates anywhere. 
Overall, the candidate scores in the upper lower band i.e. 2 marks. 
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Q10(a) Example 2 


Candidate scores in the lower band (1 – 2 marks) because only one reaction has been partially 
described and only a slight comparison has been made. 


The candidate has managed to state that potassium is more reactive than calcium and has correctly 
said that calcium ‘fizzes’ in water but has not described the reaction of potassium and water. He/she 
has also stated that reactivity increases down group 1 but has not mentioned group 2. Although the 
candidate has stated the number of outer electrons in groups 1 and 2, he/she has not used that 
information and the solubility reference relates to the metals – no mention of carbonates anywhere. 
Overall, the candidate scores in the upper lower band i.e. 2 marks. 
 


  



waltry

Sticky Note

Candidate scores in the lower band because only one reaction has been partially described and only a slight comparison has been made. The candidate has managed to state that potassium is more reactive than calcium and has correctly said that calcium ‘fizzes’ in water but has not described the reaction of potassium and water. He/she has also stated that reactivity increases down Group 1 but has not mentioned Group 2. Although the candidate has stated the number of outer electrons in both groups, he/she has not used that information. The solubility reference relates to the metals – there is no mention of carbonates.2 marks awarded
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Q10(a) Example 3 


Candidate scores in the middle band (3 – 4 marks) because the reactions have been generally 
described and there is a comparison of similarities/differences. 


The candidate has compared the reactions of potassium and calcium and has correctly described the 
reaction of potassium with water but has made a slight error for calcium. Although the candidate 
has correctly identified that hydrogen gas forms in both reactions, he/she thought that the oxides 
rather than the hydroxides formed. (This was a common mistake in this exam.) However, a balanced 
chemical equation with all formulae correct was written. Also, a correct statement for solubilities 
has been given so overall the candidate scores in the upper middle band i.e. 4 marks. 
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Q10(a) Example 3 


Candidate scores in the middle band (3 – 4 marks) because the reactions have been generally 
described and there is a comparison of similarities/differences. 


The candidate has compared the reactions of potassium and calcium and has correctly described the 
reaction of potassium with water but has made a slight error for calcium. Although the candidate 
has correctly identified that hydrogen gas forms in both reactions, he/she thought that the oxides 
rather than the hydroxides formed. (This was a common mistake in this exam.) However, a balanced 
chemical equation with all formulae correct was written. Also, a correct statement for solubilities 
has been given so overall the candidate scores in the upper middle band i.e. 4 marks. 
 


  



waltry

Sticky Note

Candidate scores in the middle band because the reactions have been generally described and there is a comparison of similarities/differences. The candidate has compared the reactions of potassium and calcium and has correctly described the reaction of potassium with water but has made a slight error for calcium. Although the candidate has correctly identified that hydrogen gas forms in both reactions, he/she thought that the oxides rather than the hydroxides formed. This was a common error. However, balanced chemical equations were given. Also, a correct statement for solubilities has been given. Overall this is considered a good middle band answer so 4 marks are awarded. 
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Q11(d) Script B markers meeting 


Candidate gets the first 3 marks for correctly rearranging PV = nRT (making ‘n’ the subject), 
substituting the values into the equation and calculating the value of ‘n’. He/she also gets the fourth 
mark for using the value of ‘n’ to calculate the Mr of the compound and showing that this 
corresponded to PCl3. 
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Q11(d) Script B markers meeting 


Candidate gets the first 3 marks for correctly rearranging PV = nRT (making ‘n’ the subject), 
substituting the values into the equation and calculating the value of ‘n’. He/she also gets the fourth 
mark for using the value of ‘n’ to calculate the Mr of the compound and showing that this 
corresponded to PCl3. 
 



waltry

Sticky Note

Candidate gets the first 3 marks for correctly rearranging PV = nRT (making ‘n’ the subject), substituting the values into the equation and calculating the value of ‘n’. He/she also gets the fourth mark for using the value of ‘n’ to calculate the Mr of the compound and showing that this corresponds to PCl3. 












 
Candidate gets the first two marks for stating the shape and the number of bonding pairs and lone 
pairs but does not get the final mark. He/she stated that ‘atoms arrange themselves to minimise the 
repulsion between them’ instead of ‘electron pairs’ arranging themselves. 
 
Q11(d) Script B markers meeting 


Candidate gets the first 3 marks for correctly rearranging PV = nRT (making ‘n’ the subject), 
substituting the values into the equation and calculating the value of ‘n’. He/she also gets the fourth 
mark for using the value of ‘n’ to calculate the Mr of the compound and showing that this 
corresponded to PCl3. 
 
Candidate C 


Q9(c)(i) 


 
Candidate gets second mark for correctly applying Le Chatelier’s principle but does not get first mark 
because he/she said that product increases as temperature increases. 


Q9(c)(ii) 


 



waltry

Sticky Note

Candidate gets the first two marks for stating the shape and the number of bonding pairs and lone pairs but does not get the final mark. He/she stated that ‘atoms arrange themselves to minimise the repulsion between them’ instead of ‘electron pairs’ arranging themselves. 












Q10(a) Exemplar OER response number 1 


Candidate scores in the higher band (5 – 6 marks) because the reactions have been described, 
appropriate equations given and there is a comparison of similarities/differences. 


The candidate has fully discussed the similarities/differences between group 1 and 2 metals and has 
written two correct equations. He/she has also given a fairly comprehensive description of the 
reactions with water, although there is no reference to a lilac flame. However, the quality of higher-
level points justifies awarding all 6 marks. 
 


Q11(c) 


 
Although the candidate has not named the shape, he/she gets the mark from the diagram. 
Candidate also gets the second and third marks for stating the number of bonding pairs and lone 
pairs and for using VSEPR to explain the shape. 


Q11(d) 


 
Candidate gets first mark for rearranging PV= nRT making ‘V’ the subject. He/she gets the second 
and third marks for substituting the values into the equation and correctly calculating the value of 
‘V’. The candidate also gets the fourth mark for showing that the number of moles used in the 
calculation proves that the formula of the compound is PCl3. 


 



waltry

Sticky Note

Although the candidate has not named the shape, he/she gets the mark from the diagram. Candidate also gets the second and third marks for stating the number of bonding pairs and lone pairs and for using VSEPR to explain the shape. 
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(2410U10-1)


Examiner
only


10. (a) Group 1 and Group 2 metals are in the s-block of the Periodic Table. Using potassium 
and calcium as examples, discuss the similarities and differences between Group 1 and 
Group 2 with respect to:


 • the reaction of the metals with cold water. 


 • the solubility of the carbonates.         [6 QER]


  You should include appropriate chemical equations in your answer.  
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


10. (a)   Indicative content  
 
Elements and water 


• reactivity increases down both groups 


• both potassium and calcium metals react with water to give the hydroxide and 
hydrogen 


• Group 1 metals react more vigorously 


• Group 1 metals lose only one electron while Group 2 metals lose two electrons / 
Group 1 metals form cations easier than Group 2 metals 


• potassium melts into a ball and catches fire/lilac flame 


• calcium produces a steady stream of bubbles/cloudy white solution forms 


• 2K  +  2H2O  →  2KOH  + H2  


• Ca  +  2H2O  →  Ca(OH)2  +  H2  
 
Carbonates   


• Group 1 and Group 2 carbonates show different properties 


• Group 1 carbonates are soluble, Group 2 carbonates are insoluble 
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2 


  
 
 
 
 
 
 


6 


  
 
 
 
 
 
 


1 


    5-6 marks 
Comparison of similarities/differences, description of reactions and appropriate 
equations  
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 
Comparison of similarities/differences and description of reactions OR description 
of reactions and appropriate equations  
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. 
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


    1-2 marks 
Description of reactions only or fair attempt at equations 
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. 
 


      


 (b)   n(CO2) = 
186


24500
 = 7.59 × 10–3  (1) 


 
n(K2CO3) = 7.59 × 10–3  
mass K2CO3 = 7.59 × 10–3 × 138.2 = 1.05 g (1) 
 
mass impurity = 1.40 – 1.05 = 0.35 g  (1) 
 


  
 
 


2 


 
 
 
 
 


1 


 
 
 
 
 


3 


 
 
 


2 


 


 (c)   flame test - lilac flame  (1) 
 
(HNO3 followed by) AgNO3(aq) - white precipitate (1) 
 


 
 


2 


   
 


2 


  
 


2 


 (d)   large increase from 1st to 2nd ionisation energy / high 2nd ionisation energy / 
too much energy needed to remove 2nd electron (1) 
 
second electron removed from a shell nearer to the nucleus / with increased 
effective nuclear attraction / less shielding  (1) 
 


 
 
 
 


2 


   
 
 
 


2 


  


    Question 10 total 8 4 1 13 2 3 


 
 
  








(2410U10-1) Turn over.


13
Examiner


only
 (c) The formula for arsenous acid can be written as As(OH)3 since it contains three 


hydroxyl (OH) groups bonded to arsenic.


  Suggest the shape around the arsenic atom in As(OH)3. Justify your answer by using 
VSEPR theory.   [3]


 


 


 


 


 


 (d)   Phosphorus can form two chlorides, PCl3 and PCl5.


  0.181 g of a chloride of phosphorus gave 39 cm3 of vapour at 1 atm pressure when 
heated to 87 °C. The sample was completely vapourised.


  Show that the chloride of phosphorus was PCl3.   [4]
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Candidate gets the first two marks for stating the shape and the number of bonding pairs and lone 
pairs but does not get the final mark. He/she has correctly stated that the lone pair repels a bond 
pair and the bond angle is reduced but has not specified that the repulsion between lone pair and 
bonding pair is greater than that between bonding pair and bonding pair. 


Q11(d) 


Candidate gets first two marks for correctly rearranging PV = nRT making ‘n’ the subject and 
substituting correct values into the equation. However, he/she does not get the third mark for
calculating the value of ‘n’ nor the fourth mark for showing that the formula of the compound is 
PCl3. 


Candidate B 


Q9(c)(i) 












Q10(a) Exemplar OER response number 1 


Candidate scores in the higher band (5 – 6 marks) because the reactions have been described, 
appropriate equations given and there is a comparison of similarities/differences. 


The candidate has fully discussed the similarities/differences between group 1 and 2 metals and has 
written two correct equations. He/she has also given a fairly comprehensive description of the 
reactions with water, although there is no reference to a lilac flame. However, the quality of higher-
level points justifies awarding all 6 marks.


Q11(c)


Although the candidate has not named the shape, he/she gets the mark from the diagram. 
Candidate also gets the second and third marks for stating the number of bonding pairs and lone 
pairs and for using VSEPR to explain the shape. 


Q11(d) 


Candidate gets first mark for rearranging PV= nRT making ‘V’ the subject. He/she gets the second
and third marks for substituting the values into the equation and correctly calculating the value of 
‘V’. The candidate also gets the fourth mark for showing that the number of moles used in the 
calculation proves that the formula of the compound is PCl3.
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


 (d)   n = 
𝑝𝑉


𝑅𝑇
 (1) 


        


n = 
1.01 × 105 × 39 × 10−6


8.31 × 360
  (1) 


 
n = 1.317 × 10–3 mol  (1) 
 


Mr = 
0.181


1.317 × 10−3 = 137.4 


 
Mr PCl3 = 137.5 therefore chloride is PCl3  (1) 
 
accept alternative method 
e.g. assume PCl3 and work back to show volume of 39 cm3 
 


1  
 
 


1 
 
 


1 


 
 
 
 
 
 
 
 
 
 


1 


 
 
 
 
 
 
 
 
 
 


4 


 
 
 
 
 
 
 
 
 
 


3 


 


 (e) (i)  (P35Cl2)+  
accept if charge missing 
 


  1 1   


  (ii)  chlorine has isotopes 35Cl and 37Cl in ratio of 3:1 / 75% to 25% (1) 
 
since peak C due to (P35Cl2)+ and peak E due to (P37Cl2)+ height of C : E is  
(3 : 1) × (3 : 1) i.e 9 : 1   (1) 
 


 1 
 


 
 
 


1 


 
 
 


2 


  


    Question 11 total 1 10 6 17 7 0 


 
  












 
Candidate gets the first two marks for stating the shape and the number of bonding pairs and lone 
pairs but does not get the final mark. He/she has correctly stated that the lone pair repels a bond 
pair and the bond angle is reduced but has not specified that the repulsion between lone pair and 
bonding pair is greater than that between bonding pair and bonding pair. 
 


Q11(d) 


 
Candidate gets first two marks for correctly rearranging PV = nRT making ‘n’ the subject and 
substituting correct values into the equation. However, he/she does not get the third mark for 
calculating the value of ‘n’ nor the fourth mark for showing that the formula of the compound is 
PCl3. 
 


 


Candidate B 


Q9(c)(i) 



waltry

Sticky Note

Candidate gets first two marks for correctly rearranging PV = nRT making ‘n’ the subject and substituting correct values into the equation. However, he/she does not get the third mark for calculating the value of ‘n’ nor the fourth mark for showing that the formula of the compound is PCl3. 












Q10(a) Exemplar OER response number 1 


Candidate scores in the higher band (5 – 6 marks) because the reactions have been described, 
appropriate equations given and there is a comparison of similarities/differences. 


The candidate has fully discussed the similarities/differences between group 1 and 2 metals and has 
written two correct equations. He/she has also given a fairly comprehensive description of the 
reactions with water, although there is no reference to a lilac flame. However, the quality of higher-
level points justifies awarding all 6 marks. 
 


Q11(c) 


 
Although the candidate has not named the shape, he/she gets the mark from the diagram. 
Candidate also gets the second and third marks for stating the number of bonding pairs and lone 
pairs and for using VSEPR to explain the shape. 


Q11(d) 


 
Candidate gets first mark for rearranging PV= nRT making ‘V’ the subject. He/she gets the second 
and third marks for substituting the values into the equation and correctly calculating the value of 
‘V’. The candidate also gets the fourth mark for showing that the number of moles used in the 
calculation proves that the formula of the compound is PCl3. 


 



waltry

Sticky Note

Candidate gets first mark for rearranging PV= nRT making ‘V’ the subject. He/she gets the second and third marks for substituting the values into the equation and correctly calculating the value of ‘V’. The candidate also gets the fourth mark for showing that the number of moles used in the calculation proves that the formula of the compound is PCl3. 
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Examiner


only
 (c) The formula for arsenous acid can be written as As(OH)3 since it contains three 


hydroxyl (OH) groups bonded to arsenic.


  Suggest the shape around the arsenic atom in As(OH)3. Justify your answer by using 
VSEPR theory.   [3]


 


 


 


 


 


 (d)   Phosphorus can form two chlorides, PCl3 and PCl5.


  0.181 g of a chloride of phosphorus gave 39 cm3 of vapour at 1 atm pressure when 
heated to 87 °C. The sample was completely vapourised.


  Show that the chloride of phosphorus was PCl3.   [4]


© WJEC CBAC Ltd.13












1 








 


 


 


 


 


 


 


 


 


 


 


  


2 








 


 


 


 


 


 


 


 


 


 


 


  


3 








 


 


 


 


 


 


 


 


 


 


 


  


4 








6 








1 








 


 


 


 


 


 


 


 


 


 


 


  


 


 


 


  


2 








 


 


 


 


 


 


 


 


 


 


 


  


 


 


 


  


3 








 


 


 


 


 


 


 


 


 


 


 


  


 


 


 


  


4 








Q6 








1 








 


 


 


 


 


 


 


 


 


 


 


  


2 








 


 


 


 


 


 


 


 


 


 


 


  


3 








 


 


 


 


 


 


 


 


 


 


 


  


4 








6 








1 








 


 


 


 


 


 


 


 


 


 


 


  


 


 


 


  


2 








 


 


 


 


 


 


 


 


 


 


 


  


 


 


 


  


3 








 


 


 


 


 


 


 


 


 


 


 


  


 


 


 


  


4 








Q6 








 


 


 


 


 


 


 


 


 


 


 


  


2 








 


 


 


 


 


 


 


 


 


 


 


  


3 








1 








 


 


 


 


 


 


 


 


 


 


 


  


4 








 


 


 


 


 


 


 


 


 


 


 


  


8 








 


 


 


 


 


 


 


 


 


 


 


  


 


 


 


  


2 








 


 


 


 


 


 


 


 


 


 


 


  


 


 


 


  


3 








1 








 


 


 


 


 


 


 


 


 


 


 


  


 


 


 


  


4 








 


 


 


 


 


 


 


 


 


 


 


  


Q8 








 


 


 


 


 


 


 


 


 


 


 


  


2 








 


 


 


 


 


 


 


 


 


 


 


  


3 








1 








 


 


 


 


 


 


 


 


 


 


 


  


4 








 


 


 


 


 


 


 


 


 


 


 


  


9 








 


 


 


 


 


 


 


 


 


 


 


  


 


 


 


  


2 








 


 


 


 


 


 


 


 


 


 


 


  


 


 


 


  


3 








1 








 


 


 


 


 


 


 


 


 


 


 


  


 


 


 


  


4 








 


 


 


 


 


 


 


 


 


 


 


  


Q9 








13 








 


 


 


 


 


 


 


 


 


 


 


  


 


 


 


  


4 








 


 


 


 


 


 


 


 


 


 


 


  


 


 


 


  


4 








 


 


 


 


 


 


 


 


 


 


 


  


 


 


 


  


4 








 


 


 


 


 


 


 


 


 


 


 


  


 


 


 


  


4 








Q13 








 


 


 


 


 


 


 


 


 


 


 


  


4 








 


 


 


 


 


 


 


 


 


 


 


  


4 








 


 


 


 


 


 


 


 


 


 


 


  


4 








 


 


 


 


 


 


 


 


 


 


 


  


4 








13 








 


 


 


 


 


 


 


 


 


 


 


  


 


 


 


  


4 








 


 


 


 


 


 


 


 


 


 


 


  


 


 


 


  


4 








 


 


 


 


 


 


 


 


 


 


 


  


 


 


 


  


4 








 


 


 


 


 


 


 


 


 


 


 


  


 


 


 


  


4 








Q13 








 


 


 


 


 


 


 


 


 


 


 


  


4 








 


 


 


 


 


 


 


 


 


 


 


  


4 








 


 


 


 


 


 


 


 


 


 


 


  


4 








 


 


 


 


 


 


 


 


 


 


 


  


4 








13 








 


 


 


 


 


 


 


 


 


 


 


  


 


 


 


  


4 








 


 


 


 


 


 


 


 


 


 


 


  


 


 


 


  


4 








 


 


 


 


 


 


 


 


 


 


 


  


 


 


 


  


4 








 


 


 


 


 


 


 


 


 


 


 


  


 


 


 


  


4 








Q13 








Q9(c)(ii) 


 
Candidate does not gain the first mark because he/she has not stated how the % product changes as 
the pressure decreases. The candidate also fails to gain the second mark for using Le Chatelier’s 
principle because he/she has been too vague stating that ‘it shifts’ instead of ‘the position of 
equilibrium shifts’. 


Q9(d) 












 
Candidate gets the mark for using the diagram to explain why the forward reaction is exothermic, 
but the application of Le Chatelier’s principle is too vague and so does not gain the second mark. 


Q9(c)(ii) 


 












Candidate gains the first mark for using the diagram since using the converse is acceptable. He/she 
also gains the second mark for correctly referring to the shift in equilibrium. 


Q9(d) 


 
Candidate has correctly converted tonnes to g and calculated the moles of NaCl so gets the first 
mark. He/she has also halved this answer to get the correct number of moles of Na2CO3 and 
multiplied it by 106 to get the mass of Na2CO3, so gets the second mark. However, the final answer 
has been given to too many significant figures so does not gain the third mark. 
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


9. (a) (i)  electrons in an atom are excited and the additional energy promotes them to 
higher energy levels  (1) 
  
(when the source of energy is removed) the electrons fall back down to a lower 
energy level emitting energy/light (in the form of a photon) (1) 
 


 
 
 
 


2 


   
 
 
 


2 


  


  (ii)  award (1) for either of following 
absorption spectrum comprises dark lines while emission spectrum comprises 
coloured lines 
absorption spectrum has coloured background while emission spectrum has 
dark background 
 


 
 
 


1 


   
 
 


1 


  


 (b)   f = 
3.00 × 108


95 × 10−9  (1) 


 
f = 3.16 × 1015 Hz = 3.16 × 109 MHz  (1) 
 


  
 
 


2 


  
 
 


2 


 
 
 


2 


 


 (c) (i)  exothermic since percentage product decreases as temperature increases (1) 
 
system opposes increase in temperature and takes in heat by shifting 
equilibrium to the left /endothermic direction (1) 
 


   
 
 


2 


 
 
 


2 


  


  (ii)  decrease in moles since percentage product increases as pressure increases(1) 
 
system opposes increase in pressure by shifting equilibrium to the right / to the 
side of fewer moles of gas (1) 
 


   
 
 


2 


 
 
 


2 


  












Q9(c)(ii) 


 
Candidate does not gain the first mark because he/she has not stated how the % product changes as 
the pressure decreases. The candidate also fails to gain the second mark for using Le Chatelier’s 
principle because he/she has been too vague stating that ‘it shifts’ instead of ‘the position of 
equilibrium shifts’. 


Q9(d) 



waltry

Sticky Note

Candidate does not gain the first mark because he/she has not stated how the % product changes as the pressure decreases. The candidate also fails to gain the second mark for using Le Chatelier’s principle because he/she has been too vague stating that ‘it shifts’ instead of ‘the position of equilibrium shifts’. 












 
Candidate gets the mark for using the diagram to explain why the forward reaction is exothermic, 
but the application of Le Chatelier’s principle is too vague and so does not gain the second mark. 


Q9(c)(ii) 


 



waltry

Sticky Note

Candidate gains the second mark for correctly using Le Chatelier’s principle. Although he/she has correctly stated in the first sentence that the forward reaction involves a decrease in the number of moles of gas, he/she has not explained how the diagram shows this so does not get the first mark. 












Candidate gains the first mark for using the diagram since using the converse is acceptable. He/she 
also gains the second mark for correctly referring to the shift in equilibrium. 


Q9(d) 


 
Candidate has correctly converted tonnes to g and calculated the moles of NaCl so gets the first 
mark. He/she has also halved this answer to get the correct number of moles of Na2CO3 and 
multiplied it by 106 to get the mass of Na2CO3, so gets the second mark. However, the final answer 
has been given to too many significant figures so does not gain the third mark. 


 



waltry

Sticky Note

Candidate gains the first mark for using the diagram since using the converse is acceptable. He/she also gains the second mark for correctly referring to the shift in equilibrium. 
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(2410U10-1)


Examiner
only


 (c) The diagram below shows how the percentage product varies with temperature and 
pressure for an equilibrium process.


% product


Temperature


300 atm


100 atm


10 atm


  Use the diagram and Le Chatelier’s principle to explain whether:


 (i) the forward reaction is endothermic or exothermic.   [2]


 


 


 


 


 (ii) the forward reaction involves an increase or decrease in the number of moles of 
gas.     [2]
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Q13 








Candidate has converted tonnes into kg not g, but still gets the first mark for correctly calculating the 
‘moles’ of NaCl. Although the candidate has correctly stated the mole ratio of NaCl:NaHCO3 and 
NaHCO3:Na2CO3, he/she has done the calculation incorrectly and so does not get the second mark. 
Also, the final answer is not given to an appropriate number of significant figures so does not gain 
the third mark either. 


Q10(a) Exemplar OER response number 7 


Candidate scores in the lower band (1 – 2 marks) because only one reaction has been partially 
described and only a slight comparison has been made. 


The candidate has managed to state that potassium is more reactive than calcium and has correctly 
said that calcium ‘fizzes’ in water but has not described the reaction of potassium and water. He/she 
has also stated that reactivity increases down group 1 but has not mentioned group 2. Although the 
candidate has stated the number of outer electrons in groups 1 and 2, he/she has not used that 
information and the solubility reference relates to the metals – no mention of carbonates anywhere. 
Overall, the candidate scores in the upper lower band i.e. 2 marks. 


Q11(c)












Candidate gains the second mark for correctly using Le Chatelier’s principle. Although he/she has 
correctly stated in the first sentence that the forward reaction involves a decrease in the number of
moles of gas, he/she has not explained how the diagram shows this so does not get the first mark. 


Q9(d) 


Although the candidate has converted tonnes to g, he/she simply used the tonnes value to calculate 
the ‘moles’ of NaCl, but this still gains the first mark. The candidate has incorrectly calculated the 
moles of Na2CO3 so does not gain the second mark. However, he/she has correctly converted tonnes 
to kg and given the answer to 3 significant figures so gains the third mark. 


Q10(a) Exemplar OER response number 4 


Candidate scores in the middle band (3 – 4 marks) because the reactions have been generally 
described and there is a comparison of similarities/differences. 


The candidate has compared the reactions of potassium and calcium and has correctly described the 
reaction of potassium with water but has made a slight error for calcium. Although the candidate
has correctly identified that hydrogen gas forms in both reactions, he/she thought that the oxides
rather than the hydroxides formed. (This was a common mistake in this exam.) However, a balanced 
chemical equation with all formulae correct was written. Also, a correct statement for solubilities 
has been given so overall the candidate scores in the upper middle band i.e. 4 marks. 


Q11(c)












Candidate gains the first mark for using the diagram since using the converse is acceptable. He/she 
also gains the second mark for correctly referring to the shift in equilibrium. 


Q9(d) 


Candidate has correctly converted tonnes to g and calculated the moles of NaCl so gets the first 
mark. He/she has also halved this answer to get the correct number of moles of Na2CO3 and 
multiplied it by 106 to get the mass of Na2CO3, so gets the second mark. However, the final answer 
has been given to too many significant figures so does not gain the third mark. 












 


 


 


 


 


 


 


 


 


 


 


  


4 








 


© WJEC CBAC Ltd. 7 


Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


 (d)   moles NaCl = 
15 × 106


58.5
 = 2.56 × 105       (1) 


                          
 
moles Na2CO3 = 1.28 × 105 
mass Na2CO3 = 1.28 × 105 × 106 = 13 568 000 g  (1) 
 
mass Na2CO3 = 1.36 × 104 kg  (1) 
final answer must be given to 3 sig figs 
 


 1 
 
 
 
 


1 


 
 
 
 
 
 


1 


 
 
 
 
 
 


3 


 
 
 
 
 
 


3 


 


    Question 9 total 3 4 5 12 5 0 


  












 
Candidate has converted tonnes into kg not g, but still gets the first mark for correctly calculating the 
‘moles’ of NaCl. Although the candidate has correctly stated the mole ratio of NaCl:NaHCO3 and 
NaHCO3:Na2CO3, he/she has done the calculation incorrectly and so does not get the second mark. 
Also, the final answer is not given to an appropriate number of significant figures so does not gain 
the third mark either. 


 
Q10(a) Exemplar OER response number 7 


Candidate scores in the lower band (1 – 2 marks) because only one reaction has been partially 
described and only a slight comparison has been made. 


The candidate has managed to state that potassium is more reactive than calcium and has correctly 
said that calcium ‘fizzes’ in water but has not described the reaction of potassium and water. He/she 
has also stated that reactivity increases down group 1 but has not mentioned group 2. Although the 
candidate has stated the number of outer electrons in groups 1 and 2, he/she has not used that 
information and the solubility reference relates to the metals – no mention of carbonates anywhere. 
Overall, the candidate scores in the upper lower band i.e. 2 marks. 
 


Q11(c) 



waltry

Sticky Note

Candidate has converted tonnes into kg not g, but still gets the first mark for correctly calculating the ‘moles’ of NaCl. Although the candidate has correctly stated the mole ratio of NaCl:NaHCO3 and NaHCO3:Na2CO3, he/she has done the calculation incorrectly and so does not get the second mark. Also, the final answer is not given to an appropriate number of significant figures so does not gain the third mark either. 












Candidate gains the second mark for correctly using Le Chatelier’s principle. Although he/she has 
correctly stated in the first sentence that the forward reaction involves a decrease in the number of 
moles of gas, he/she has not explained how the diagram shows this so does not get the first mark. 


Q9(d) 


 
Although the candidate has converted tonnes to g, he/she simply used the tonnes value to calculate 
the ‘moles’ of NaCl, but this still gains the first mark. The candidate has incorrectly calculated the 
moles of Na2CO3 so does not gain the second mark. However, he/she has correctly converted tonnes 
to kg and given the answer to 3 significant figures so gains the third mark. 


 
Q10(a) Exemplar OER response number 4 


Candidate scores in the middle band (3 – 4 marks) because the reactions have been generally 
described and there is a comparison of similarities/differences. 


The candidate has compared the reactions of potassium and calcium and has correctly described the 
reaction of potassium with water but has made a slight error for calcium. Although the candidate 
has correctly identified that hydrogen gas forms in both reactions, he/she thought that the oxides 
rather than the hydroxides formed. (This was a common mistake in this exam.) However, a balanced 
chemical equation with all formulae correct was written. Also, a correct statement for solubilities 
has been given so overall the candidate scores in the upper middle band i.e. 4 marks. 
 


Q11(c) 



waltry

Sticky Note

Although the candidate has converted tonnes to g, he/she simply used the tonnes value to calculate the ‘moles’ of NaCl, but this still gains the first mark. The candidate has incorrectly calculated the moles of Na2CO3 so does not gain the second mark. However, he/she has correctly converted tonnes to kg and given the answer to 3 significant figures so gains the third mark. 












Candidate gains the first mark for using the diagram since using the converse is acceptable. He/she 
also gains the second mark for correctly referring to the shift in equilibrium. 


Q9(d) 


 
Candidate has correctly converted tonnes to g and calculated the moles of NaCl so gets the first 
mark. He/she has also halved this answer to get the correct number of moles of Na2CO3 and 
multiplied it by 106 to get the mass of Na2CO3, so gets the second mark. However, the final answer 
has been given to too many significant figures so does not gain the third mark. 


 



waltry

Sticky Note

Candidate has correctly converted tonnes to g and calculated the moles of NaCl so gets the first mark. He/she has also halved this answer to get the correct number of moles of Na2CO3 and multiplied it by 106 to get the mass of Na2CO3, so gets the second mark. However, the final answer has been given to too many significant figures so does not gain the third mark. 
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Examiner


only
 (d) The Solvay process is the major industrial process for the manufacture of sodium 


carbonate. Two of the stages in the process are shown below:


NaCl NH3+ +


2NaHCO3 Na2CO3 H2O CO2+ +


CO2 H2O NaHCO3 NH4Cl+ +


  Calculate the maximum mass of sodium carbonate, in kg, which could be obtained 
from 15.0 tonnes of sodium chloride. Give your answer to an appropriate number of 
significant figures.   [3]


   maximum mass = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . kg
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Candidate gets the first two marks for stating the shape and the number of bonding pairs and lone 
pairs but does not get the final mark. He/she has correctly stated that the lone pair repels a bond 
pair and the bond angle is reduced but has not specified that the repulsion between lone pair and 
bonding pair is greater than that between bonding pair and bonding pair. 
 


Q11(d) 


 
Candidate gets first two marks for correctly rearranging PV = nRT making ‘n’ the subject and 
substituting correct values into the equation. However, he/she does not get the third mark for 
calculating the value of ‘n’ nor the fourth mark for showing that the formula of the compound is 
PCl3. 
 


 


Candidate B 


Q9(c)(i) 












 
Candidate gets the first two marks for stating the shape and the number of bonding pairs and lone 
pairs but does not get the final mark. He/she stated that ‘atoms arrange themselves to minimise the 
repulsion between them’ instead of ‘electron pairs’ arranging themselves. 
 
Q11(d) Script B markers meeting 


Candidate gets the first 3 marks for correctly rearranging PV = nRT (making ‘n’ the subject), 
substituting the values into the equation and calculating the value of ‘n’. He/she also gets the fourth 
mark for using the value of ‘n’ to calculate the Mr of the compound and showing that this 
corresponded to PCl3. 
 
Candidate C 


Q9(c)(i) 


 
Candidate gets second mark for correctly applying Le Chatelier’s principle but does not get first mark 
because he/she said that product increases as temperature increases. 


Q9(c)(ii) 


 












Q10(a) Exemplar OER response number 1 


Candidate scores in the higher band (5 – 6 marks) because the reactions have been described, 
appropriate equations given and there is a comparison of similarities/differences. 


The candidate has fully discussed the similarities/differences between group 1 and 2 metals and has 
written two correct equations. He/she has also given a fairly comprehensive description of the 
reactions with water, although there is no reference to a lilac flame. However, the quality of higher-
level points justifies awarding all 6 marks.


Q11(c)


Although the candidate has not named the shape, he/she gets the mark from the diagram. 
Candidate also gets the second and third marks for stating the number of bonding pairs and lone 
pairs and for using VSEPR to explain the shape. 


Q11(d) 


Candidate gets first mark for rearranging PV= nRT making ‘V’ the subject. He/she gets the second
and third marks for substituting the values into the equation and correctly calculating the value of 
‘V’. The candidate also gets the fourth mark for showing that the number of moles used in the 
calculation proves that the formula of the compound is PCl3.
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


11. (a) (i)  +3 
 


 1  1   


  (ii)  2FeAsS  +  5O2  →  As2O3  +  Fe2O3  +  2SO2  
 
formulae (1) 
balancing (1) – only awarded if all formulae are correct 
 
award (1) for correctly balanced equation including FeO instead of Fe2O3 
2FeAsS  +  4½O2  →  As2O3  +  2FeO  +  2SO2  
 


 2  2 1  


 (b) (i)  moles As2O3 in 100 cm3 = 
2.06


197.8
 = 0.0104 (1) 


 
moles As2O3 in 1 dm3 = 0.0104 × 10 = 0.104 (1) 
 
concentration H3AsO3 = 0.104 × 2 = 0.208 mol dm–3  (1) 
 
accept alternative method 
 


  
 


2 


 
 
 
 


1 


 
 
 
 


3 


 
 


2 


 


  (ii)  [H+] = 10–5.11 = 7.76 × 10–6 mol dm–3 


 
 1  1 1  


 (c)   pyramidal  (1) 
 
contains three bonding pairs and one lone pair of electrons (1) 
 
electron pairs arrange themselves around the central atom as far as possible 
from each other so that the repulsion between them is at a minimum / lp – bp 
repulsion > bp – bp repulsion  (1) 
 
first two marks can be obtained from suitable diagram 
 


  
 
 
 
 
 


1 


 
 


2 


 
 
 
 
 
 


3 


  












 
Candidate gets the first two marks for stating the shape and the number of bonding pairs and lone 
pairs but does not get the final mark. He/she has correctly stated that the lone pair repels a bond 
pair and the bond angle is reduced but has not specified that the repulsion between lone pair and 
bonding pair is greater than that between bonding pair and bonding pair. 
 


Q11(d) 


 
Candidate gets first two marks for correctly rearranging PV = nRT making ‘n’ the subject and 
substituting correct values into the equation. However, he/she does not get the third mark for 
calculating the value of ‘n’ nor the fourth mark for showing that the formula of the compound is 
PCl3. 
 


 


Candidate B 


Q9(c)(i) 



waltry

Sticky Note

Candidate gets the first two marks for stating the shape and the number of bonding pairs and lone pairs but does not get the final mark. He/she has correctly stated that the lone pair repels a bond pair and the bond angle is reduced but has not specified that the repulsion between lone pair and bonding pair is greater than that between bonding pair and bonding pair. 
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Candidate A 


Q9(c)(i) 


 
Candidate gets the mark for using the diagram but has not used Le Chatelier’s principle so does not 
gain the second mark. 


  












Candidate gets the mark for using the diagram to explain why the forward reaction is exothermic,
but the application of Le Chatelier’s principle is too vague and so does not gain the second mark. 


Q9(c)(ii) 












 
Candidate gets the first two marks for stating the shape and the number of bonding pairs and lone 
pairs but does not get the final mark. He/she stated that ‘atoms arrange themselves to minimise the 
repulsion between them’ instead of ‘electron pairs’ arranging themselves. 
 
Q11(d) Script B markers meeting 


Candidate gets the first 3 marks for correctly rearranging PV = nRT (making ‘n’ the subject), 
substituting the values into the equation and calculating the value of ‘n’. He/she also gets the fourth 
mark for using the value of ‘n’ to calculate the Mr of the compound and showing that this 
corresponded to PCl3. 
 
Candidate C 


Q9(c)(i) 


 
Candidate gets second mark for correctly applying Le Chatelier’s principle but does not get first mark 
because he/she said that product increases as temperature increases. 


Q9(c)(ii) 


 












 


 


 


 


 


 


 


 


 


 


 


  


4 








 


© WJEC CBAC Ltd. 6 


Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


9. (a) (i)  electrons in an atom are excited and the additional energy promotes them to 
higher energy levels  (1) 
  
(when the source of energy is removed) the electrons fall back down to a lower 
energy level emitting energy/light (in the form of a photon) (1) 
 


 
 
 
 


2 


   
 
 
 


2 


  


  (ii)  award (1) for either of following 
absorption spectrum comprises dark lines while emission spectrum comprises 
coloured lines 
absorption spectrum has coloured background while emission spectrum has 
dark background 
 


 
 
 


1 


   
 
 


1 


  


 (b)   f = 
3.00 × 108


95 × 10−9  (1) 


 
f = 3.16 × 1015 Hz = 3.16 × 109 MHz  (1) 
 


  
 
 


2 


  
 
 


2 


 
 
 


2 


 


 (c) (i)  exothermic since percentage product decreases as temperature increases (1) 
 
system opposes increase in temperature and takes in heat by shifting 
equilibrium to the left /endothermic direction (1) 
 


   
 
 


2 


 
 
 


2 


  


  (ii)  decrease in moles since percentage product increases as pressure increases(1) 
 
system opposes increase in pressure by shifting equilibrium to the right / to the 
side of fewer moles of gas (1) 
 


   
 
 


2 


 
 
 


2 


  












Candidate A 


Q9(c)(i) 


 
Candidate gets the mark for using the diagram but has not used Le Chatelier’s principle so does not 
gain the second mark. 


  



waltry

Sticky Note

Candidate gets the mark for using the diagram but has not used Le Chatelier’s principle so does not gain the second mark. 












 
Candidate gets the mark for using the diagram to explain why the forward reaction is exothermic, 
but the application of Le Chatelier’s principle is too vague and so does not gain the second mark. 


Q9(c)(ii) 


 



waltry

Sticky Note

Candidate gets the mark for using the diagram to explain why the forward reaction is exothermic, but the application of Le Chatelier’s principle is too vague and so does not gain the second mark. 












 
Candidate gets the first two marks for stating the shape and the number of bonding pairs and lone 
pairs but does not get the final mark. He/she stated that ‘atoms arrange themselves to minimise the 
repulsion between them’ instead of ‘electron pairs’ arranging themselves. 
 
Q11(d) Script B markers meeting 


Candidate gets the first 3 marks for correctly rearranging PV = nRT (making ‘n’ the subject), 
substituting the values into the equation and calculating the value of ‘n’. He/she also gets the fourth 
mark for using the value of ‘n’ to calculate the Mr of the compound and showing that this 
corresponded to PCl3. 
 
Candidate C 


Q9(c)(i) 


 
Candidate gets second mark for correctly applying Le Chatelier’s principle but does not get first mark 
because he/she said that product increases as temperature increases. 


Q9(c)(ii) 


 



waltry

Sticky Note

Candidate gets second mark for correctly applying Le Chatelier’s principle but does not get first mark because he/she said that product increases as temperature increases.
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(2410U10-1)


Examiner
only


 (c) The diagram below shows how the percentage product varies with temperature and 
pressure for an equilibrium process.


% product


Temperature


300 atm


100 atm


10 atm


  Use the diagram and Le Chatelier’s principle to explain whether:


 (i) the forward reaction is endothermic or exothermic.   [2]


 


 


 


 


 (ii) the forward reaction involves an increase or decrease in the number of moles of 
gas.     [2]
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10(a) 


 


 


Q10(a) Example 1 


Candidate scores in the higher band (5 – 6 marks) because the reactions have been described, 
appropriate equations given and there is a comparison of similarities/differences. 


The candidate has fully discussed the similarities/differences between group 1 and 2 metals and has 
written two correct equations. He/she has also given a fairly comprehensive description of the 
reactions with water, although there is no reference to a lilac flame. However, the quality of higher-
level points justifies awarding all 6 marks. 
 


  







