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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths  Prac  


 (b)   Indicative content 


 
PHYSICAL STATE 
1. carbon dioxide and carbon monoxide have weak forces between 


separate molecules (so it is a gas) 
2. lead has a relatively low ionisation energy so can form positive ions; 


its oxides are ionic with strong attraction between ions (so it they are 
solids) 


ACID/BASE 
3. carbon dioxide is a non-metal / covalent oxide so it is an acidic oxide 
4. lead(II) oxide reacts with both acids and bases so it is an amphoteric 


oxide 
REDOX 
5. stability of +2 oxidation state increases down the group / +4 most 


stable for top of group and +2 most stable at bottom of group / inert 
pair effect increases down the group 


6. carbon monoxide contains carbon in oxidation state +2 whilst +4 is 
stable, so carbon will be easily oxidised / so it acts as a reducing 
agent 


7. lead(IV) oxide contains lead in oxidation state +4 whilst +2 is stable, 
so lead will be easily reduced / so it acts as an oxidising agent 


 
Relevant equations: 


 CO as a reducing agent e.g.  CO + CuO → Cu + CO2 


 PbO2 as an oxidising agent e.g.  PbO2 + 4HCl → PbCl2 + Cl2 + 2H2O 


 CO2 reacting with a base:  CO2 + 2NaOH → Na2CO3 + H2O  
    or  CO2 + H2O → H+ + HCO3


‒ 


 PbO reacting with a base:  PbO + 2NaOH → Na2PbO2 + H2O 
PbO reacting with an acid:  PbO + 2HNO3 → Pb(NO3)2 + H2O 
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    5-6 marks 
The candidate gives at least four relevant points with at least one from two of the three sections, including point 5 and at least 
two equations.   
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 are used accurately 
throughout. 
 
3-4 marks 
The candidate gives at least three relevant points with at least one from two sections, including two 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 


The candidate includes at least two relevant points, including one equation.   
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. 
 


    Question 8 total 7 3 0 10 0 2 
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Q8. (b)  


 


 


 



Sticky Note

This candidate attempts to explain two aspects of the data – redox and physical states. The explanation of the redox properties is partial and lacks any equations, whilst the explanation of physical states contains significant errors. This limits the answer to the lowest band and the errors and lack of any equations lead to a mark of 1.












Q8. (b)  


 


 


 



Sticky Note

This candidate attempts to explain two aspects of the data – redox and acid/base properties. The explanation of the redox properties is relatively complete and includes relevant equations, although there is an error in one of these.  The explanation of acid/base properties lacks detail and shows that the candidate does not understand that acid properties are shown by reaction with base and vice versa.  The equations given are generally correct but there is an additional 2- charge in one of them. The fact that the correct explanation is focused on one area only and the number of errors and lack of detail limits the mark to the lowest band. A mark of 2 is awarded.












Q8. (b)  


 


 


 



Sticky Note

This answer gives correct relevant chemical equations for two aspects of the content (redox and acid/base properties). The explanation is minimal, however there is no incorrect content.  This remains as a lower band answer and gains 2 marks.
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Examiner
only


 (b) Below is some information about the oxides of two Group 4 elements.


Carbon
There are two common oxides of carbon. Carbon dioxide is an acidic oxide 
and carbon monoxide can be used as a reducing agent. Both of these are 
gases with very low boiling temperatures.


Lead
There are two common oxides of lead. Lead(II) oxide is an amphoteric oxide 
and lead(IV) oxide can be used as an oxidising agent. Both of these are 
solids that exhibit a large degree of ionic character.


  Explain the differences between the oxides of carbon and lead, giving chemical equations 
to illustrate their acid/base and redox properties. [6 QER]
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Sticky Note

Correct method and solution. Poor presentation.M1A1m1A1.
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 (e) 


 



Sticky Note

This answer gains 1 mark. The candidate has explained why bromate will be reduced by the VO2+, but has not identified the further reaction to give bromine molecules.



Sticky Note

This candidate makes several errors but gains 2 marks – one for rearranging the equation and one for the factor of 1000 converting the value of R to kJ mol-1 K-1. Taking the mean values of rate constant and temperature is incorrect and gives an answer that is outside the possible range of answers.
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Sticky Note

This answer gains 1 mark. The candidate has shown the reaction between bromate(V) and VO2+ to be feasible but does not identify any further reaction.



Sticky Note

This answer gains three marks as the method is correct however the candidate has failed to adjust the activation energy from kJ mol-1 to J mol-1.  All other aspects are correct.
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Q12. (c) 


(e) 



Sticky Note

This answer gains 3 marks. The candidate has shown the reaction between bromate(V) and VO2+ to be feasible and that the bromide ions can be oxidised to Br2 as the main product.



Sticky Note

This answer gains four marks as the method and the answer are correct.
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


12. (c) Br2 (1) MUST GIVE REASON TO GAIN THIS MARK 
bromate is reduced to bromide / bromate is a strong enough 


oxidising agent to oxidise VO2+ as it has a more positive E value 
OR EMF = +0.44 V and this is positive so it is feasible  (1) 


bromate is a strong enough oxidising agent to oxidise the bromide 


formed in the first step to Br2 as it has a more positive E value  
OR EMF = +0.35 V and this is positive so it is feasible  (1) 


1 


1 


1 3 


(e) award (1) for appropriate unit conversion (kJ mol‒1 to J mol‒1 or 
reverse for R) 


rearrangement of equation gives A = k ÷ e–(79333/RT) (1) 


A = 1.864 × 1013 (1) 


k = 0.167 (1) 


1 


1 


1 


1 4 4 





		Mark

		(

		Comments ( Page 1)

		(

		Mark

		Comments ( Page 2)

		  M1

		M1

		B1

		B1

		B1

		(

		Mark

		Comments ( Page 3)

		Mark

		(

		Comments ( Page 4)










(1410U30-1) Turn over.19


19


© WJEC CBAC Ltd.


Examiner
only


(c) Blue oxovanadium(IV) cations, VO2+, can be oxidised to yellow oxovanadium(V) ions, 
VO2


+, by bromate(V) ions, BrO3
−.


Standard electrode potential, Eθ / V


VO2
+   +   2H+   +   e−   a   VO2+   +   H2O +1.00


Br2   +   2e−   a   2Br − +1.09


BrO3
−   +   6H+   +   6e−   a   Br −   +   3H2O +1.44


Use these standard electrode potentials to identify the main bromine-containing product 
formed when excess bromate(V) ions are added to a solution containing VO2+ ions. Give 
reasons for your answer. [3]
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Examiner
only


(e) The value of the rate constant, k, for this reaction at two temperatures is given below.


Temperature / K Rate constant (unit not shown)


288 0.0761


300 0.2873


The activation energy for this reaction is 79.333 kJ mol−1 and the Arrhenius equation is:


k = Ae
− Ea
RT


⎛
⎝⎜


⎞
⎠⎟


Calculate the value of the rate constant, k, at a temperature of 295 K. [4]


k at 295 K = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


21












Q5. (a)  


 


 (b) 


 


 












Q5. (a) 


(b) 












Q5. (a) 


(b) 












2 
© WJEC CBAC Ltd. 


Section A 


Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


5. (a) 35 and 17.5 1 1 1 1 


(b) rate at 0.200 = 0.0286 
rate at 0.400 = 0.057 


ecf from part (a) 


1 1 1 1 
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Q5. (a)  


 


 (b) 


 


 



Sticky Note

This gains no marks as the candidate has incorrectly assumed that rate is proportional to the time.



Sticky Note

This gains no marks as the anomalous data in the first row (46s) is included in the calculation of the mean value.












Q5. (a) 


(b) 



Sticky Note

This gains one mark as the anomalous data in the first row (46s) is not included in the calculation of the mean value.



Sticky Note

This gains no marks as the candidate has included the concentrations in the rate calculations.












Q5. (a) 


(b) 



Sticky Note

The data is given to two significant figures so rounding the mean time to 18 seconds is acceptable.



Sticky Note

This gains one mark as the mean times are used correctly to obtain the rate.
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5. Reaction rates can be measured using an iodine clock reaction. The data below shows the
results obtained by a student in an iodine clock experiment. The concentration of iodide ions
was the only difference between the experiments.


Concentration of iodide, 
[I− ] / mol dm−3


Time taken for colour change / s
Mean time taken


/ s
1st run 2nd run 3rd run 4th run


0.200 35 46 36 34


0.400 18 17 18 17


 (a) Complete the table with appropriate values of mean time taken. [1]


 (b) Calculate the rate of reaction for these two concentrations. [1]


Rate for 0.200 mol dm−3 [I−] = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . s−1


Rate for 0.400 mol dm−3 [I−] = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . s−1
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Section B 


Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


7. 


(b) a buffer maintains a constant pH upon addition of small amounts of 
acid or base (1) 


any two of following for (1) each 


 NH4
+  ⇌  NH3  +  H+


 addition of H+ shifts equilibrium to left / addition of OH‒ reacts
with H+ which shifts equilibrium to right to replace the H+


 salt dissociates completely releasing ammonium ions and
ammonia sets up a reversible reaction 3 3 


1 
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Q7. (b)  


 


 


 


 



Sticky Note

This answer gains no marks.·The definition of a buffer is insufficient as it does not refer to the addition of small amounts of acid or base. ·The equilibrium given is totally incorrect.·If the equilibrium equation contains minor errors it is possible for a complete explanation to gain an error carried forward mark based on the incorrect equation. In this case the equation is significantly incorrect and the discussion of ammonia dissociating into its ions does not gain the ecf mark.












Q7. (b) 



Sticky Note

This answer gains 1 mark.·The definition of a buffer is sufficient to gain 1 mark.·The equilibrium given is totally incorrect as this should be a complete dissociation.  Furthermore it is not clear that the formula of the ammonium ion is correct.·The explanation is incorrect.












Q7. (b) 



Sticky Note

This answer gains 3 marks.·The definition of a buffer is sufficient to gain 1 mark.·The equilibrium and complete dissociation given are both correct for 1 mark.·Le Chatelier’s principle is applied correctly for the equilibrium given to explain the way the buffer functions.
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SECTION B


Answer all questions in the spaces provided.


7.


(b) A mixture of ammonia and ammonium chloride in aqueous solution can be used as a 
basic buffer solution. Explain what is meant by a buffer solution and how this mixture can 
act as a buffer solution. [3]


Examiner
only











