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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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Lep (b) 1-Chlorobutane can be warmed with aqueous sodium hydroxide to form butan-1-ol.

() Classify the type of reaction mechanism occurring and draw the mechanism for this

reaction. . (4]
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(i)  Use the infrared absorption frequencies given in the Data Sheet to explain how you
would know if all the 1-chlorobutane has been converted into butan-1-ol. [2]
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(iify  1-lodobutane also reacts with aqueous sodium hydroxide to form butan-1-ol.
State, giving a reason, if this reaction is faster or slower than the one between
1-chlorobutane and aqueous sodium hydroxide under the same conditions. [1]
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Q (b)  1-Chlorobutane can be warmed with aqueous sodium hydroxide to form butan-1-oi.

(i) Classify the type of reaction mechanism occurring and draw the mechanism for this

reaction. o [4]
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(i) Use the infrared absorption frequencies given in the Data Sheet to explain how you
would know if all the 1-chlorobutane has been converted into butan-1-ol. [2]
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(if) 1-lodobutane also reacts with aqueous sodium hydroxide to form butan-1-ol.
State, giving a reason, if this reaction is faster or slower than the one between
1-chlorobutane and aqueous sodium hydroxide under the same conditions. [1]
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(b)

1-Chlorobutane can be warmed with aqueous sodium hydroxide to form butan-1-of.

(i) Classify the type of reaction mechanism occurring and draw the mechanism for this
reaction. [4]
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(i)  Use the infrared absorption frequencies given in the Data Sheet to explain how you
would know if all the 1-chlorobutane has been converted into butan-1-ol. [2]

(i) 1-lodobutane also reacts with aqueous sodium hydroxide to form butan-1-ol.
State, giving a reason, if this reaction is faster or slower than the one between
1-chlorobutane and aqueous sodium hydroxide under the same conditions. [1]
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Marks available

Question Marking details
AO1 AO2 AO3 Total | Maths Prac
(b) 0] Nucleophilic substitution (1) 1
Polarisation of C—ClI (1) 1
Curly arrow from OH™ (1) 1
Curly arrow to show C—CI breaking / intermediate (1) 1 4
(ii) No peak at 650—800 cm™ due to C—Cl bond (1)
Peak at 2500-3500 cm™ due to O—H bond
Accept peak at 1000-1300 cm™ due to C—O bond (1) 2 2
(iii) Faster since C— | bond weaker than C—CI bond 1 1
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Lep (b) 1-Chlorobutane can be warmed with aqueous sodium hydroxide to form butan-1-ol.

() Classify the type of reaction mechanism occurring and draw the mechanism for this

reaction. “ . [4]
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(i)  Use the infrared absorption frequencies given in the Data Sheet to explain how you
would know if all the 1-chlorobutane has been converted into butan-1-ol. [2]
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(iify  1-lodobutane also reacts with aqueous sodium hydroxide to form butan-1-ol.
State, giving a reason, if this reaction is faster or slower than the one between
1-chlorobutane and aqueous sodium hydroxide under the same conditions. [1]
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Sticky Note

Candidate is correct and gets the mark.



Sticky Note

Although candidate has correctly identified the relevant infrared absorption frequencies, the bonds which cause these peaks have not been identified so only 1 mark out of 2 is scored.




Sticky Note

Candidate scores all four marks. M1 for type of reaction mechanism, M2 for showing correct polarity on 1-chlorobutane, M3 for curly arrow from the OH- ion to Cδ+ and M4 for drawing curly arrow to show the C – Cl bond breaking.








Q (b)  1-Chlorobutane can be warmed with aqueous sodium hydroxide to form butan-1-oi.

(i) Classify the type of reaction mechanism occurring and draw the mechanism for this
reaction. [4]
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(i) Use the infrared absorption frequencies given in the Data Sheet to explain how you
would know if all the 1-chlorobutane has been converted into butan-1-ol. [2]
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(if) 1-lodobutane also reacts with aqueous sodium hydroxide to form butan-1-ol.
State, giving a reason, if this reaction is faster or slower than the one between
1-chlorobutane and aqueous sodium hydroxide under the same conditions. [1]
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Sticky Note

Candidate has not given an adequate reason so does not get the mark.



Sticky Note

Candidate scores both marks since both relevant infrared absorption frequencies have been identified and one of the bonds which cause the peaks has been identified.



Sticky Note

Candidate scores M1 for nucleophilic substitution, M2 for correct polarity and M4 for curly arrow showing the C – Cl bond breaking. However, although a curly arrow has been drawn from the OH- ion it does not finish at Cδ+ so candidate does not score M3.






(b)

1-Chlorobutane can be warmed with aqueous sodium hydroxide to form butan-1-of.

(i) Classify the type of reaction mechanism occurring and draw the mechanism for this
reaction. [4]
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(i)  Use the infrared absorption frequencies given in the Data Sheet to explain how you

would know if all the 1-chlorobutane has been converted into butan-1-ol. [2]
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(i) 1-lodobutane also reacts with aqueous sodium hydroxide to form butan-1-ol.
State, giving a reason, if this reaction is faster or slower than the one between
1-chlorobutane and aqueous sodium hydroxide under the same conditions. [1]
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Sticky Note

Candidate is correct and gets the mark.



Sticky Note

Candidate does not score any marks because the bonds responsible for the peaks have not been identified and it has not been made clear that there would be no peak at 650-800 cm-1.




Sticky Note

Candidate scores M1 for nucleophilic substitution, M2 for correct polarity and M3 for curly arrow from the OH- ion. However, M4 is not scored since the curly arrow incorrectly starts from the carbon atom. The arrow must start from the bond to show the bond being broken.






(6)

1-Chlorobutane can be warmed with aqueous sodium hydroxide to form butan-1-ol.

(i) Classify the type of reaction mechanism occurring and draw the mechanism for this
reaction. [4]

Type of reaction MECNANISM ...

(i)  Use the infrared absorption frequencies given in the Data Sheet to explain how you
would know if all the 1-chlorobutane has been converted into butan-1-ol. 2]

(i)  1-lodobutane also reacts with aqueous sodium hydroxide to form butan-1-ol.
State, giving a reason, if this reaction is faster or slower than the one between
1-chlorobutane and aqueous sodium hydroxide under the same conditions. 1]

Examiner
only
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Halogenoalkanes are compounds in which one or more hydrogen atoms in an alkane have been
replaced by halogen atoms. Halogenoalkanes have been known for centuries e.g. chloroethane

was produced synthetically in the 15th century. Today they are widely used commercially;
however many have also been shown to be serious pollutants.

(@) Halogenoalkanes can be formed directly from alkanes and alkenes but the ease of
formation differs greatly. Briefly outline and explain this difference by considering the
types of reactions involved and the bonding in the hydrocarbons. [6 QER]| -
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7. Halogenoalkanes are compounds in which one or more hydrogen atoms in an alkane have been
replaced by halogen atoms. Halogenoalkanes have been known for centuries e.g. chloroethane
was produced synthetically in the 15th century. Today they are widely used commercially;
however many have also been shown to be serious pollutants.

(@ Halogenoalkanes can be formed directly from alkanes and alkenes but the ease of
formation differs greatly. Briefly outline and explain this difference by considering the
types of reactions involved and the bonding in the hydrocarbons. [6 QER]

(No reaction mechanisms are required)
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7. Halogenoalkanes are compounds in which one or more hydrogen atoms in an alkane have been
replaced by halogen atoms. Halogenoalkanes have been known for centuries e.g. chloroethane
was produced synthetically in the 15th century. Today they are widely used commercially;
however many have also been shown to be serious pollutants.

(a) Halogenoalkanes can be formed directly from alkanes and alkenes but the ease of
formation differs greatly. Briefly outline and explain this difference by considering the
types of reactions involved and the bonding in the hydrocarbons. [6 QER]

(No reaction mechanisms are required)
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Question

Marks available

Marking details AO1 AO2 AO3 Total Maths Prac

(@)

Indicative content

e Alkenes react more readily than alkanes
Alkanes react by radical substitution / photohalogenation
Alkanes are unreactive since they contain strong s-bonds only

e Alkenes react by electrophilic addition

e Alkenes contain c-bonds and n-bonds

e 7w-bond is weaker than s-bond so is easily broken

¢ rw-bond gives region of high electron density 5 1 6
5-6 marks

Names both types of reaction and fully explains difference in reactivity

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

Names at least one type of reaction and partially explains difference in reactivity

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

Names type of reactions but gives no explanation or simply explains why alkenes are more reactive but does not name
reaction types

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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Halogenoalkanes are compounds in which one or more hydrogen atoms in an alkane have been

replaced by halogen atoms. Halogenoalkanes have been known for centuries e.g. chloroethane

was produced synthetically in the 15th century. Today they are widely used commercially;
however many have also been shown to be serious pollutants.

(@) Halogenoalkanes can be formed directly from alkanes and alkenes but the ease of
formation differs greatly. Briefly outline and explain this difference by considering the

types of reactions involved and the bonding in the hydrocarbons. [6 QER]| -
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Sticky Note

Candidate scores in the middle band (3-4 marks) because both types of reaction have been named and he/she has started to explain the difference in reactivity in terms of the bonding in the hydrocarbons.
Candidate has stated that the C – H bonds in alkanes (and Cl – Cl bond) are strong covalent bonds but has incorrectly stated that UV light is required to break these bonds. The candidate has correctly stated that alkenes contain sigma and pi bonds, but has incorrectly stated that the pi bonds are strong. Candidate has also incorrectly stated that the halogenation of an alkene is slower so scores in the lower middle band i.e. 3 marks.







Halogenoalkanes are compounds in which one or more hydrogen atoms in an alkane have been
replaced by halogen atoms. Halogenoalkanes have been known for centuries e.g. chloroethane
was produced synthetically in the 15th century. Today they are widely used commercially;
however many have also been shown to be serious pollutants.

(@ Halogenoalkanes can be formed directly from alkanes and alkenes but the ease of @

formation differs greatly. Briefly outline and explain this difference by considering the
types of reactions involved and the bonding in the hydrocarbons. [6 QER]

(No reaction mechanisms are required)
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Sticky Note

Candidate scores in the lower band (1-2 marks) because both types of reaction have been named but no there is no explanation of the difference in reactivity in terms of bonding.
Candidate has not explained why alkanes are unreactive or why alkenes are more reactive. Candidate discusses the products formed during the reactions but there are no marks for this.







7. Halogenoalkanes are compounds in which one or more hydrogen atoms in an alkane have been
replaced by halogen atoms. Halogenoalkanes have been known for centuries e.g. chloroethane
was produced synthetically in the 15th century. Today they are widely used commercially;
however many have also been shown to be serious pollutants.

formation differs greatly. Briefly outline and explain this difference by considering the

(@) Halogenoalkanes can be formed directly from alkanes and alkenes but the ease O{ij'
types of reactions involved and the bonding in the hydrocarbons. [6 QER]

(No reaction mechanisms are required)
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Sticky Note

Candidate scores in the middle band (3-4 marks) because one type of reaction has been named and a partial explanation of the difference in reactivity in terms of the bonding has been given.
Although candidate has correctly stated that alkanes are unreactive “it has no C = C double bonds” is not an adequate explanation. The candidate has also correctly stated that there is a region of high electron density in the C = C double bond but has not explained in terms of pi bonding. Finally, candidate has correctly stated that alkenes react more readily than alkanes. Overall candidate scores in the lower middle band.







Halogenoalkanes are compounds in which one or more hydrogen atoms in an alkane have been
replaced by halogen atoms. Halogenoalkanes have been known for centuries e.g. chloroethane
was produced synthetically in the 15th century. Today they are widely used commercially;

however many have also been shown to be serious pollutants.
(@) Halogenoalkanes can be formed directly from alkanes and alkenes but the ease of
formation differs greatly. Briefly outline and explain this difference by considering the
types of reactions involved and the bonding in the hydrocarbons. [6 QER]

(No reaction mechanisms are required)
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CK (6) Describe how Beverly prepared the 0.120 mo! dm™3 sodium thiosuifate solution that she

usezij in experiment 3 from the original 0.200 mol dm™3 solution. Name any apparatus
used. '
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() State why all experiments were carried out using the same total volume of liquid. m
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(@ Gerard told Beverly that it was a waste of time to rinse the flask between each experiment.
Is he correct? Justify your answer. [2]
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(h) Beverly broke the conical flask while rinsing it after experiment 4 and Gerard gave her a
250cm? conical flask for experiment 5. However, Beverly said that she could not use the
flask as it would affect the results. Suggest what effect, if any, this would have on the time
taken for the cross to disappear in this experiment. Explain your answer. 21
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Y (e) Descr_ibe how _Beverly prepared the 0.120 mol dm™3 sodium thiosulfate solution that she
used in experiment 3 from the original 0.200 mol dm™3 solution. Name any apparatus
2]
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() State why all experiments were carried out using the same total volume of liquid. ]

— . , |
(= ﬁduxt) ﬁ”@& M anaaes cw'o\b Orbrits by hesv~e  ovne
. = ) :

M cored\e oo Yo oo

(9 Gerard told Beverly that it was a waste of time to rinse the flask between each experiment.
Is he correct? Justify your answer. 2]
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(n) Beverly broke the conical flask while rinsing it after experiment 4 and Gerard gave her a
250cm?3 conical flask for experiment 5. However, Beverly said that she could not use the
flask as it would affect the results. Suggest what effect, if any, this would have on the time
taken for the cross to disappear in this experiment. Explain your answer. [2]
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(e) Describe how Beverly prepared the 0.120 mol dm™3 sodium thiosulfate solution that she

ussegii in experiment 3 from the original 0.200 mol dm™2 solution. Name any apparatus
used.
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() State why all experiments were carried out using the same total volume of liquid. [
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(@ Gerard told Beverly that it was a waste of time to rinse the flask between each experiment.
Is he correct? Justify your answer. [2]
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(h) Beverly broke the conical flask while rinsing it after experiment 4 and Gerard gave her a
250cm? conical flask for experiment 5. However, Beverly said that she could not use the
flask as it would affect the results. Suggest what effect, if any, this would have on the time
taken for the cross to disappear in this experiment. Explain your answer. 2]
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Question

Marking details

Marks available

AO1

AO2

AO3

Total | Maths

Prac

(e)

She used a burette (1)

To measure 18.0 cm? of thiosulfate and 12 cm® of water (1)

(f)

Either of following
e Total volume affects the concentrations of the reactants
¢ Same depth/height of liquid above cross

@

Incorrect because flask could contain acid (1)

This would react with thiosulfate solution before timer started (1)

Accept correct because flask would contain some left over water (1)
This would affect concentration of thiosulfate solution (1)

(h)

Time taken would increase (1)

There would be a smaller depth of liquid therefore less sulfur
precipitate through which to look at cross (1)
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CK (6) Describe how Beverly prepared the 0.120 mo! dm™3 sodium thiosuifate solution that she

usezij in experiment 3 from the original 0.200 mol dm™3 solution. Name any apparatus
used. '
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() State why all experiments were carried out using the same total volume of liquid. m
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(@ Gerard told Beverly that it was a waste of time to rinse the flask between each experiment.
Is he correct? Justify your answer. [2]
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(h) Beverly broke the conical flask while rinsing it after experiment 4 and Gerard gave her a
250cm? conical flask for experiment 5. However, Beverly said that she could not use the
flask as it would affect the results. Suggest what effect, if any, this would have on the time
taken for the cross to disappear in this experiment. Explain your answer. 21
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Sticky Note

Candidate scores M1 for stating that there would be an increase in the time taken and the statement in lines 4-5 is equivalent to M2.




Sticky Note

Candidate scores M1 but not M2. Candidate has not stated how this would affect the next experiment. There are no marks for stating “this would be a fair test”. 



Sticky Note

Since the effect of changing concentration was being investigated the candidate does not score the mark.




Sticky Note

Candidate scores M1 for using a burette and although total of solution is not 30 cm3, candidate scores M2 since 24 cm3 thiosulfate and 16 cm3 water gives a concentration of 0.120 mol dm-3






et e

e v L L i L o T £ . , -
o - e L i e 8 T b PO e r

Y (e) Descr_ibe how _Beverly prepared the 0.120 mol dm™3 sodium thiosulfate solution that she
used in experiment 3 from the original 0.200 mol dm™3 solution. Name any apparatus
2]
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() State why all experiments were carried out using the same total volume of liquid. ]
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(9 Gerard told Beverly that it was a waste of time to rinse the flask between each experiment.
Is he correct? Justify your answer. 2]
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(n) Beverly broke the conical flask while rinsing it after experiment 4 and Gerard gave her a
250cm?3 conical flask for experiment 5. However, Beverly said that she could not use the
flask as it would affect the results. Suggest what effect, if any, this would have on the time
taken for the cross to disappear in this experiment. Explain your answer. [2]
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Sticky Note

Candidate scores M1 for stating it takes more time for cross to disappear. The second and third sentences in lines 2-4 are equivalent to M2, so both marks are scored.



Sticky Note

The answer is too vague. Candidate has not named any possible chemicals in the flask or stated how the concentration will be affected, so no marks are scored.




Sticky Note

Candidate does not score the mark because the answer is too vague.



Sticky Note

Candidate uses measuring cylinder so does not score M1, but scores M2 for using correct volume of thiosulfate and water.
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(e) Describe how Beverly prepared the 0.120 mol dm™3 sodium thiosulfate solution that she

ussegii in experiment 3 from the original 0.200 mol dm™2 solution. Name any apparatus
used.
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() State why all experiments were carried out using the same total volume of liquid. [
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(@ Gerard told Beverly that it was a waste of time to rinse the flask between each experiment.
Is he correct? Justify your answer. [2]
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(h) Beverly broke the conical flask while rinsing it after experiment 4 and Gerard gave her a
250cm? conical flask for experiment 5. However, Beverly said that she could not use the
flask as it would affect the results. Suggest what effect, if any, this would have on the time
taken for the cross to disappear in this experiment. Explain your answer. 2]

/((/\t ka\/\;\‘L baten  for M\Q, b[ack COST o he |
d}u&ﬂ/wa‘\ W —enp0d ., Aﬁ H\JU’Q uxb( B@ Mmare J;W&\CL H

17 .
.A;(‘ f/of}/\?,[,w l/\s PO L SN \/L e & Q\M\«\s\.\ A é WA Q.
_@f\‘w»t <3 M—Q,Q_,ebu) o Camvafl (eﬁ H’\Q MQ\,\@\

SRR

St b T




Sticky Note

Candidate scores M1 but does not score M2 since the explanation is inadequate.




Sticky Note

Candidate scores M1 for stating that “acid … left in the flask” but does not score M2 because the effect it would have has not been explained.



Sticky Note

Answer is incorrect so no marks scored.



Sticky Note

A pipette would not be appropriate in this situation. Candidate has not stated any volumes so no marks scored.
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12

Describe how Beverly prepared the 0.120 mol dm™ sodium thiosulfate solution that she
used in experiment 3 from the original 0.200 mol dm™2 solution. Name any apparatus
used.

Gerard told Beverly that it was a waste of time to rinse the flask between each experiment.
Is he correct? Justify your answer. [2]

Beverly broke the conical flask while rinsing it after experiment 4 and Gerard gave her a
250cm? conical flask for experiment 5. However, Beverly said that she could not use the
flask as it would affect the results. Suggest what effect, if any, this would have on the time
taken for the cross to disappear in this experiment. Explain your answer. [2]
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