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Eduqas A Level Chemistry - Component 1

All Candidates' performance across questions

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

1 - 9 184 8.1 3.6 15 54.3 100

10 184 11.3 3.8 19 59.4 100

11 184 9.8 4.1 20 49 100

12 184 6 2.6 11 54.1 100

13 184 8.6 3.6 18 47.9 100

14 184 7.2 2.7 14 51.4 100

15 184 4.2 3.3 11 38.1 100

16 184 4.9 3.3 12 41.1 100
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


11 


(b)  Na2O, MgO, Al2O3  have giant ionic structures so has strong
electrostatic forces between ions  (1)


 SiO2 has a giant covalent structure / macromolecule so needs to
break strong covalent bonds to melt  (1)


 P4O10, SO2, Cl2O have covalent molecules and the forces
between molecules are weak  (1) 3 3 
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Sticky Note

This answer gains no marks. The candidate identified ionic bonding in the metal oxides but does not refer to the forces between ions. The discussion of van der Waals forces for SiO2 renders this part incorrect.












Sticky Note

The candidate identified ionic bonding in the metal oxides but does not refer to the forces between ions. The structures for SiO2 and P4O10  are identified correctly with the differences between them made clear, however the answer includes no reference to SO2 and Cl2O so only gains 1 mark.












Sticky Note

This answer correctly identifies the types of structure present and the forces that need to be broken so is awarded all 3 marks - 1 mark for each structure type.
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11. The tables below give some data on selected chlorides and oxides of the Period 3 elements.


	 (b)	 Identify the structures shown by all the oxides in the table and link these to the patterns 
seen in the melting temperatures. 	 [3]


© WJEC CBAC Ltd.


MgCl2 AlCl3 SiCl4 PCl3


Melting 
temperature / K 987 463 203 179


Electrical 
conductivity when 
molten/liquid


conducts does not 
conduct


does not 
conduct


does not 
conduct


Na2O MgO Al2O3 SiO2 P4O10 SO2 Cl2O


Melting 
temperature / K 1548 3125 2345 1883 573 200 253


Electrical 
conductivity when 
molten/liquid


conducts conducts conducts does not 
conduct


does not 
conduct


does not 
conduct


does not 
conduct
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


 (b)   Indicative content 
1. Indicators are weak acids or bases where protonated and deprotonated 


forms are different colours (can show by equation) 
2. Indicator changes colour over a range of pH 
3. Different indicators change colour over different pH ranges 
4. The colour change range must lie within a vertical range of the titration 


curve for indicator to be useful 
5. Equivalence points for sodium hydroxide / sodium carbonate occur at 


different pH values 
6. Equivalence point for sodium carbonate is acidic, with that of sodium 


hydroxide in the mixture being neutral OR basic (accept either) 
7. To select appropriate indicators, calculate OR find experimentally the pH 


of the equivalence points and their vertical regions 
8. Refer to literature values of pH ranges 
9. Name appropriate indicators 
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5-6 marks 
At least six relevant points, including two of points 3, 4 and 5 
The candidate constructs a relevant, coherent and logically structured account 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 
At least four relevant points, including at least two of points 3, 4 and 5 
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 


At least three relevant points   
The candidate attempts to link at least two relevant points from the indicative material.  Coherence is limited by omission and/or 
inclusion of irrelevant materials.  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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Sticky Note

This answer gives a simplistic description of what an indicator is, and some information as to the reason why two indicators are needed. It lacks detail and is a lower band answer. One mark was awarded.












Sticky Note

This answer gives a good discussion of the nature of indicators. The candidate also shows an understanding of the differing equivalence points of strong and weak bases and that these should be used to select an indicator. More detail is needed for the selection of indicators to be considered complete so the candidate is limited to the middle band and gains 4 marks.












Sticky Note

This answer gives a good description of the nature of an indicator and how it works. It also suggests appropriate indicators and suggests why these would be selected. This is a stronger answer than the previous example and gains 5 marks.
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	 (b)	 Explain how an indicator works and give reasons why two different indicators are used 
to identify the end-points for neutralisation of sodium hydroxide and sodium carbonate. 
Suggest how you would select appropriate indicators for this experiment.	 [6 QER]
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


 (b) (iii)  Indicative content 
1. Chlorine is a stronger oxidising agent than Fe


3+
 as shown by a more positive 


standard electrode potential 


2. Chlorine is able to oxidise Fe to Fe
3+


 as the EMF for this reaction is positive / the 


standard electrode potential for chlorine is more positive than that for Fe
3+


 to Fe 


3. Fe
3+


 is a stronger oxidising agent than iodine so will be reduced to Fe
2+


 


4. The standard electrode potential for Fe
3+


 / Fe
2+


 is more positive than that for I2 / I
‒
. 


5. Would expect bromine to form FeBr3 as bromine is a stronger oxidising agent than 


Fe
3+


 (including reference to standard electrode potentials) 


6. Prediction may be incorrect as not standard conditions (iron is heated / halogen 


gases rather than solutions / products solids rather than solutions) 


Relevant equations: 


 Fe  +  I2  →  FeI2 


 2Fe  +  3Cl2  →  2FeCl3 


 2 Fe  +  3Br2  →  2FeBr3 
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5-6 marks 
At least five relevant points, including point 5 and either point 1 or point 3, as well as at least two relevant equations.   


The candidate constructs a relevant, coherent and logically structured account 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 
At least four relevant points, including either point 1 or point 3, as well as at least two relevant equations.   
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 
At least three relevant points and one relevant equation.   
The candidate attempts to link at least two relevant points from the indicative material.  Coherence is limited by omission and/or inclusion of irrelevant 
materials.  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. 
 


    Question 14 total 6 5 3 14 0 9 
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Sticky Note

This candidate gives incorrect equations for the processes and starts to use electronegativity to explain the differences. This level of incorrect content limits the answer to the lower band. There is a small amount of correct content, such as the prediction that iron(III) bromide will be formed and a comparison of the standard electrode potentials of the halides. This allows the answer to awarded 1 mark.












Sticky Note

The candidate gives correct equations for the reactions of iron with chlorine and iodine, and correctly predicts the product with bromine. The electrode potentials are discussed but used incorrectly throughout so once again the answer is limited to the lower band and gains 1 mark.












Sticky Note

This candidate gives correct equations for the reactions of iron with chlorine and iodine, and correctly predicts the product with bromine. The electrode potentials are discussed and generally used correctly. He/she candidate realises that the key standard electrode potential in the explanation is that for Fe2+/Fe3+ and can apply this. The answer does not explain why iron(III) bromide is the expected product nor why standard electrode potentials may not give the correct explanation and so the answer is limited to the middle band, and gains 4 marks.
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(iii)	 Use the values in the table to explain why the reaction between gaseous iodine and 
heated iron wire produces iron(II) iodide whilst chlorine gas and iron wire produce 
iron(III) chloride. Your answer should include:


• An explanation of the products formed in the two reactions using the standard
electrode potentials listed.


• Chemical equations for both reactions.


• A prediction of the product that would be formed when bromine gas reacts
with heated iron wire, including a reason.


• An explanation of why the prediction made using the standard electrode
potentials above may not be correct.


[6 QER]
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14


 (b) The values for some standard electrode potentials are listed in the table below.


Standard electrode 
potential, E θ / V


Li+(aq)  +  e−   s   Li(s) –3.04


Na+(aq)  +  e−   s   Na(s) –2.71


Zn2+(aq)  +  2e−   s   Zn(s) –0.76


Fe3+(aq)  +  3e−   s   Fe(s) –0.04


I2(s)  +  2e−   s   2I− (aq) +0.54


Fe3+(aq)  +  e−   s   Fe2+ (aq) +0.77


Br2(l)  +  2e−   s   2Br − (aq) +1.09


Cl2(g)  +  2e−   s   2Cl− (aq) +1.36


14.












Sticky Note

This candidate has used one way of rearranging the Arrhenius equation however he/she has forgotten the minus sign in the exponential.  The remainder of the calculation is correct therefore two marks are awarded.





















Sticky Note

This candidate has correctly rearranged the Arrhenius equation to obtain the correct activation energy.





















Sticky Note

This candidate has correctly rearranged the Arrhenius equation to obtain the correct activation energy.
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


16 (a) (i)  concentration of reactants changes over this time  (1) 
 


so rate changes significantly over this time  (1) 
 


 1 
 
1 


  
 


2 


  
 
2 


  (ii)  values measured at lower temperatures are very small  (1) 
 


percentage errors in these will therefore be larger than in other 
measurements  (1) 
 


  1 
 
 
1 


 
 
 


2 


 
 
 


1 


 
 
 
2 


 (b) (i)  second order  1  1 
 


1  


  (ii)  rate data tells us about the rate determining / slowest step of the 
reaction mechanism  (1) 
 


second order shows there are two molecules / the number of 
molecules involved (in the rate determining step)  (1) 
 


order with respect to each reactant tells how many of each reactant 
molecule are present in the rate determining step  (1) 
 


 
1 
 
 
 
 
 
1 
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  (iii)  k = 𝐴𝑒
−𝐸𝑎


𝑅𝑇⁄  
 


1   1 1  


  (iv)  Ea = ‒RT × loge(k/A)    (1) 
 


Ea = ‒8.314 × 303 × loge (1.752 × 10‒2 / 1.49 × 1011)    (1) 
 


Ea = 75.0 kJ mol‒1 (conversion into kJ from J)    (1) 
 


ecf possible throughout 
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	 (b)	 The rate constant for the reaction in solution at 30 °C is 1.752 × 10−2 dm3 mol−1 s−1. 


	 (i)	 Give the overall order of the reaction.	 [1]


	


	 (ii)	 Explain what information about the mechanism can be found from:


	 •	 the overall order of reaction
	 •	 the orders with respect to each reactant	 [3]


	


	


	


	


	


	 (iii)	 State the Arrhenius equation.	 [1]


	


	 (iv)	 The frequency factor for the reaction under these conditions is found to be 
		  1.49 × 1011 dm3 mol−1 s−1. Use this value to calculate the activation energy of the 


reaction in kJ mol–1.	 [3]


	 Activation energy = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . kJ mol–1


END OF PAPER
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