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9b 3977 3 2.1 8 38.1 99.4
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11b 3886 3 2.1 6 50.3 97
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths  Prac  


 (b)   Indicative content 
 


IR spectrum 
link C—H to 3000 and C—Cl to 650 
 


Mass spectrum 
Mr is 126 / 128 / 130  
two chlorine atoms present from peaks at 35 and 37 / peak height ratios / 
from Mr differences  
comment on any fragment  
 


13C NMR 
two different carbon environments  


comment on  values 
 


1H NMR 
two different hydrogen environments  
same number of hydrogens in each environment  
 


 1,4-dichlorobutane rather than 2,3-dichlorobutane 
 


  
 
 
 
 
 
 


2 
 
 
 
 
 
 


 
 
 
 
 
 
 


4 


 
 
 
 
 
 
 


6 


  


5-6 marks 
At least one valid comment on all four spectra and a correct conclusion for the identity of Y (1,4-dichlorobutane) 
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 
At least one valid comment on three spectra and good attempt at the identity of Y. 
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 one valid comment on two spectra . 
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 2 6 8 16 1 0 


  
















Sticky Note

The response is well-constructed since all spectra are used and valid conclusions are reached from each.  This means that the response matches the descriptors for the 3-4 band of marks.  However, to access the highest band, it is necessary to at least attempt to identify, by name or unambiguous formula, compound Y.  In spite of having found that the Mr of Y was 130 the candidate does not appear to recognise this means that two chlorine atoms are likely to be present.  This means that 4 marks are awarded.
















B8b: 3



Sticky Note

Valid comments are made on three spectra.  In the IR spectrum the peaks are linked to the correct bonds, the Mr is determined, fragments are considered using the mass spectrum and the peaks are assigned in the 13C spectrum.  This means that the response lies within the 3-4 band of marks.  However the term ‘isomers’ is incorrect, no attempt at final identification of compound Y is made and, since the question states that Y is a halogenoalkane, the suggestion of the presence of oxygen using the 1H spectrum is incorrect.  This means 3 marks are awarded.
















B8b: 6



Sticky Note

Valid comments are made on all the spectra and the correct structure of compound Y is deduced.  Although the answer is written as a series of bullet points, rather than being in continuous prose, it is relevant, coherent and logically structured.  These factors therefore place the response in the highest mark band.  Although the answer does not fully justify the choice of 1,4-dichlorobutane, rather than the 2,3 isomer, it is felt that, on balance 6 marks are justified.
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 (b) Compound Y is a halogenoalkane. A simplified form of the IR spectrum, the mass 
spectrum, the 13C NMR spectrum and the low resolution 1H NMR spectrum of Y are 
shown below.


© WJEC CBAC Ltd.
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 Use these spectra to determine the identity of compound Y. You must use evidence from each 
spectrum and explain how you used it. [6 QER]
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths  Prac  


9. (a)    
 
 
 
 
 
 
 
 
 
flask with stopper and delivery tube  (1) 
 
method of collecting and measuring volume of oxygen  (1) 
 
accept collection over water using measuring cylinder 
 


 
 
 
 
 
 
 


2 


   
 
 
 
 
 
 


2 


  
 
 
 
 
 
 


2 


 (b) (i)  tangent drawn at t = 0 or t = 200 s  (1) 
 
initial rate =  10-15 (cm3s‒1)  (1) 
 


  
 


2 


  
 


2 


 
 


2 


 
 


2 


  (ii)  rate at t = 200s =  3-5 (cm3s‒1) 
 


 1  1 1 1 


  (iii)  at t = 200 concentration lower / particles further apart  (1) 
 
less frequent collisions / less chance of collisions, so rate less  (1) 
 


 
2 


   
2 


  


  (iv)  2000 cm3 oxygen = 2000/24500 mol = 0.0816  (1) 
 
number of moles H2O2 = 0.163  (1) 
 
concentration  = 1.63 – must be correct to 3 sig figs  (1) 
 


  
 


2 


 
 
 
 


1 


 
 
 
 


3 


 
 


1 
 


1 


 


 
  












B9a: 2


2







B9bi: 2


B9bii: 0


B9biii: 0


B9biv: 0


2



Sticky Note

Since the question stated that candidates must ‘use the graph...’, to gain full credit it is necessary to draw at least one tangent.  In this case both tangents are drawn and the gradient at time = 0 is correctly calculated to score both available marks.



Sticky Note

Although the relevant tangent is drawn and the numbers are correctly read from the graph, these are reversed in the calculation of the rate.  The mark is not awarded.



Sticky Note

This explanation would possibly be accepted at GCSE level but at AS more precise language is required.  This means that the effect of concentration change of the particles and of the frequency of the collisions must be mentioned.  No marks awarded.



Sticky Note

The answer uses the graph in that the volume of oxygen is correctly stated.  The candidate then seems to recognise the need to use the molar volume of a gas but appears to confuse volumes of gases with those of solutions and with molar masses. None of the marking points are matched and therefore no marks are awarded.












B9a: 2


1


1







B9bi: 2


B9bii: 1


B9biii: 2


B9biv: 0


1


1


1


1


1



Sticky Note

Both tangents are correctly drawn and the method for calculating the rate is clearly shown. Two marks are given.



Sticky Note

The method of calculation is clearly shown and the answer is within acceptable limits so that the mark is awarded.



Sticky Note

The decrease in concentration is recognised and the description of there being less chance of a collision is acceptable as suggesting reduced frequency of collision.  Two marks scored.



Sticky Note

Since it a relatively simple calculation, it was expected that candidates would use the molar volume to calculate the number of moles of oxygen produced. However it is perfectly acceptable to use pV = nRT as an alternative method.  Unfortunately the candidate omits a factor of 1000 and the expression is also incorrectly evaluated.   The number of moles of oxygen is not doubled to find the moles of hydrogen peroxide and, although a factor of 10 appears, the final answer is not give to three significant figures. No marks are awarded.












B9a: 1


1







1


1


1



Sticky Note

No tangents are attempted but, since the graph is nearly linear at the start of the reaction, the calculated value of the rate of reaction is within acceptable values – 1 mark is therefore given.



Sticky Note

Since the plot is now appreciably curved, the use of numbers actually on the line is invalid.  No mark awarded.



Sticky Note

This answer includes an explanation of the effect of the concentration decreasing and the effect of this on the number of collisions per second.  Two marks scored.



Sticky Note

Although not actually stated, it is clear that the graph has been used to find the volume of oxygen.  The method used to calculate the number of moles is valid but the value used for the molar volume of a gas is not the one stated in the data book.  Benefit of the doubt is given in this instance.  The 1:2 ratio of oxygen to hydrogen peroxide is correctly used to allow marking point 2 to be given.  This number should then be multiplied by 10 and this is not done.  Overall 2 marks awarded.
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only
9. A student was investigating the rate of reaction for the catalysed decomposition of hydrogen 


peroxide to form oxygen.


2H2O2(aq)               O2(g)  +  2H2O(l)


 The student decided to follow the reaction by measuring the volume of oxygen produced at fixed 
time intervals. He added a spatula measure of manganese(IV) oxide to 100 cm3 of aqueous 
hydrogen peroxide solution and started the timer.


 (a) Draw a labelled diagram of the apparatus he could use to carry out the experiment and 
measure the volume of oxygen produced. [2]


 (b) The student plotted his results to produce a graph as shown.
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 (i) Use the graph to calculate the initial rate of the reaction. Show clearly, on your 
graph, how you obtained your answer. [2]


 Initial rate = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . cm3 s–1


 (ii) Use the graph to calculate the rate of the reaction at 200 seconds. Show clearly, on 
your graph, how you obtained your answer. [1]


 Rate = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . cm3 s–1


 (iii) Use collision theory to explain why the rates you have calculated in parts (i) and (ii) 
are different. [2]


 


 


 


 (iv) Use the graph to calculate the concentration, in mol dm–3, of the hydrogen peroxide 
solution used by the student. Give your answer correct to three significant figures. 


 [3]
  Assume that the reaction was carried out at 298 K and 1 atm pressure.


 Concentration = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . mol dm–3
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Section B 


Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths  Prac  


7. (a)   2C(s)  +  3H2(g)  +  ½O2(g)  →  C2H5OH(l) 


 
correct formulae  (1)  
balancing and state symbols  (1) 
 


  
 
 


2 


  
 
 


2 


  


 (b)   any of following for (1) 
 


 if carbon, hydrogen and oxygen are reacted other products (as 
well as ethanol) would form 


 the activation energy for the reaction is too high 


 carbon, hydrogen and oxygen do not easily react with each 
other under these conditions 


 


 
 
 
 
 


1 


   
 
 
 
 


1 


  


 (c) (i)  use of energy / Q = mcT  (1) 
 
use of moles (ethanol) = mass of ethanol    (1) 
                                                  46/ Mr 
 


cH = energy/ moles ethanol  (1) 
 


  
 
 
 
 
 


3 


  
 
 
 
 
 


3 


  
 
 
 
 
 


3 


  (ii)  ethane is a gas / practical problem based on ethane being a gas 
 


  1 1  1 


 (d)   Euan:  temperature rise / loss in mass very small therefore greater 
percentage error / less accurate  (1) 
 
Carys: mass of fuel used after boiling did not result in temperature 


rise therefore calculated value of cH too small  (1) 
 


   
 
 
 


2 


 
 
 
 


2 


  
 
 
 


2 


  












B7a: 1


B7b: 0


B7ci: 0


1



Sticky Note

Scores 1 mark since all formulae are correct but the equation is incorrectly balanced.



Sticky Note

Although all the information given by the candidate is correct, it does not answer the question.  In this case an explanation of how the enthalpy change of combustion is calculated, rather than how the data could be collected, is required.  This response therefore scores 0 marks.







B7cii: 1


B7d: 1


1


1



Sticky Note

The significance of ethane being a gas is stated and the mark is given.












B7a: 0


B7b: 1


B7ci: 1


1


1



Sticky Note

The answer seems to be confusing the equation that corresponds to the enthalpy change of formation with an equation that might be used to determine its value.



Sticky Note

Although it is not needed to answer the question, this response includes some description of how the experiment is carried out.  This is not worthy of credit in this question but the answer then continues to indicate the use of E = mcΔT and this scores 1 mark.







B7cii: 0


B7d: 0



Sticky Note

The answer is too vague to given credit.  It is not clear that the candidate actually understands the significance of ‘spirit’ used in this context.












B7a: 0


B7b: 0


B7ci: 2


1


1



Sticky Note

This answer is brief but it does include the use of the expression q = mcΔT to match marking point 1 and the recognition that q has to be divided by the number of moles of ethanol burned to obtain the enthalpy change of combustion.  This statement matches marking point 3. Since the symbols used in both these expressions are the ‘standard’ ones it was not considered necessary to define them but candidates should be aware that, in less standard situations, terms should be linked to their meaning.  How the value of n should be calculated is not addressed, so that overall 2 marks are awarded.







B7cii: 0


B7d: 0



Sticky Note

The response, that the problem with any experiment based on measuring temperature changes is that heat is lost, is very common.  In this case it does not address the specific and overwhelming problem with the apparatus shown and therefore scores 0.
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SECTION B


Answer all questions in the spaces provided.


7. (a) Ethanol, C2H5OH, is a liquid at room temperature. Write the equation that corresponds to 
the standard enthalpy change of formation of ethanol. [2]


 


 (b) Why is it difficult to measure the standard enthalpy change of formation of ethanol 
directly? [1]


 


 


 (c) The following apparatus can be used to determine the enthalpy change of combustion of 
ethanol, ΔcH.
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 (i) Explain how the enthalpy change of combustion is calculated from the results 
collected using this apparatus. [3]


 


 


 


 


 


 


thermometer


water


spirit burner
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 (ii) Why is it difficult to use this apparatus to determine the enthalpy change of 


combustion of ethane, C2H6? [1]


 


 


 (d) Two students carried out an experiment using the apparatus in part (c).


  Neither followed the given method correctly. Euan extinguished the flame after only
  10 seconds. Carys continued to heat for two minutes after the water had boiled. 


  Explain the effect that each of the students’ errors had on the values they obtained in this 
experiment. [2]


  Effect of Euan’s error


 


 


  Effect of Carys’ error
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