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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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10

(b) Charcoal consists mainly of carbon. It has been produced for many centuries by heating
wood in the absence of oxygen. Natural gas consists mainly of methane and is obtained
from underground sources. It was formed in a similar way to coal and oil.

The enthalpy changes of combustion of carbon and methane are in the table.

Substance Enthalpy change of combustion / kJ mol™"
carbon, C -394
methane, CH, -889

Two students were discussing the use of charcoal and methane as fuels.

One said that ‘'methane produced more heat per gram when burned so that it was a better
fuel’.

The other student said that ‘the use of charcoal contributed less to the overall increase of
carbon dioxide levels in the atmosphere'.

Discuss these two statements. [6 QER]
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(b) Charcoal consists mainly of carbon. It has been produced for many centuries by heating
wood in the absence of oxygen. Natural gas consists mainly of methane and is obtained
from underground sources. It was formed in a similar way to coal and oil.

The enthalpy changes of combustion of carbon and methane are in the table.
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carbon, C -394
methane, CH, -889
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The other student said that ‘the use of charcoal contributed less to the overall increase of
carbon dioxide levels in the atmosphere’.
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The enthalpy changes of combustion of carbon and methane are in the table.
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carbon, C -394
methane, CH, -889

Two students were discussing the use of charcoal and methane as fuels.

'\ One said that ‘methane produced more heat per gram when burned so that it was a better
fuel’.
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carbon dioxide levels in the atmosphere’.
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Question

Marks available

Marking details AO1 AO2 AO3 Total Maths Prac

(b)

Indicative content

Correct in that energy produced per gram is 32.8 kJ from charcoal
and 55.6 kJ from methane

Both give CO, on burning

1 mol of each fuel produces 1 mol of CO,
Wood for charcoal comes from (living) trees 1 5 6 1
Methane comes from sources living millions of years ago / is a
fossil fuel

Charcoal is renewable / methane is non-renewable

Trees take in CO, in photosynthesis

Trees release the same amount of CO, on combustion that they
took in during growth

Charcoal burning is overall carbon neutral

5-6 marks

Must calculate energy per gram for both fuels.

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

Clear comparison of methane and charcoal.

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

Main focus on only one of methane or charcoal.

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.

Question 8total | 2 5 6 13 | 4 0
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(b) Charcoal consists mainly of carbon. It has been produced for many centuries by heating
wood in the absence of oxygen. Natural gas consists mainly of methane and is obtained
from underground sources. It was formed in a similar way to coal and oil.

The enthalpy changes of combustion of carbon and methane are in the table.

Substance Enthalpy change of combustion / kJ mol™"

carbon, C -394

methane, CH, -889

Two students were discussing the use of charcoal and methane as fuels.

One said that ‘'methane produced more heat per gram when burned so that it was a better
fuel’.

The other student said that ‘the use of charcoal contributed less to the overall increase of
carbon dioxide levels in the atmosphere’.

Discuss these two statements. [6 QER]
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Sticky Note

Although not succinctly put forward, the candidate has identified the main points of the comparison, and made an evaluation of which is the best fuel based on their argument. However, there are several inaccuracies. This is adjudged to be a weak middle band answer and 3 marks have been awarded.





		Blank Page








10

(b) Charcoal consists mainly of carbon. It has been produced for many centuries by heating
wood in the absence of oxygen. Natural gas consists mainly of methane and is obtained
from underground sources. It was formed in a similar way to coal and oil.

The enthalpy changes of combustion of carbon and methane are in the table.

Substance Enthalpy change of combustion / kJ mol~!
carbon, C -394
methane, CH, -889

Two students were discussing the use of charcoal and methane as fuels.

One said that ‘'methane produced more heat per gram when burned so that it was a better
fuel'.

The other student said that ‘the use of charcoal contributed less to the overall increase of
carbon dioxide levels in the atmosphere’.

Discuss these two statements. [6 QER]
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Sticky Note

References to state of matter irrelevant and inaccurate. Discussion of production of toxic carbon monoxide was a common error.  This candidate has not used any of the information given and has completely missed the point of the question.  No marks were awarded. 
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(b) Charcoal consists mainly of carbon. It has been produced for many centuries by heating
wood in the absence of oxygen. Natural gas consists mainly of methane and is obtained
from underground sources. It was formed in a similar way to coal and oil.

The enthalpy changes of combustion of carbon and methane are in the table.

Substance Enthalpy change of combustion / kJ mol~"
carbon, C -394
methane, CH, -889

Two students were discussing the use of charcoal and methane as fuels.

'\ One said that ‘methane produced more heat per gram when burned so that it was a better
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2 The other student said that ‘the use of charcoal contributed less to the overall increase of
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Sticky Note

No marks awarded.  The answer contains incorrect statements, such as that linking CO2 and ozone depletion.  In addition, the candidate does not try to support the statements from the question, but merely repeats them. These are both common errors.
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(b) Charcoal consists mainly of carbon. It has been produced for many centuries by heating
wood in the absence of oxygen. Natural gas consists mainly of methane and is obtained
from underground sources. It was formed in a similar way to coal and oil.

The enthalpy changes of combustion of carbon and methane are in the table.

Substance Enthalpy change of combustion / kJ mol™
carbon, C -394
methane, CH, —-889

Two students were discussing the use of charcoal and methane as fuels.

One said that ‘methane produced more heat per gram when burned so that it was a better
fuel’.

The other student said that ‘the use of charcoal contributed less to the overall increase of
carbon dioxide levels in the atmosphere’.

Discuss these two statements. [6 QER]
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(/9. All hydrocarbons can be burned but, apart from in combustion reactions, alkenes are more
reactive than alkanes.

fal Describe the bonding in propene and use this to explain its reactivity. [5]
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9. All hydrocarbons can be burned but, apart from in combustion reactions, alkenes are more
reactive than alkanes.

(a) Describe the bonding in propene and use this to explain its reactivity. [5]
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9. All hydrocarbons can be burned but, apart from in combustion reactions, alkenes are more
reactive than alkanes.

{a] Describe the bonding in propene and use this to explain its reactivity. [5]

4

[ -\
R T K==L — =
\‘.5\‘ .
o Fi :

The, . doudds  hend viee vl geraiie e

e Wil a0 e oo T beng Taed. 1) oo
Ao, Ba Sl € oRdGH. B8 7 trodal).
Mais veons e o\ne . Susopibh te  sagusofhiis
0¥kl Tred oMo 5.3mm, FAE

g Non s VWanlds facces wroesr s Seads-

Examines
only

11

£ WIEC CRAC Ltd (2410U20-1) Turn over.










Question

Marking details

Marks available

AO1

AO2

AO3 Total

Maths

Prac

(@)

Any five of following for (1) each

Alkenes contain ¢ and = bonds

o bonds are formed from s-s orbital overlap / end-on orbital
overlap

n bonds are formed from sideways overlap of p orbitals /
overlap above and below plane

The 7 bond gives a region of high electron density

This is susceptible to electrophilic attack/ attack by an electron
deficient species

(This attack) leads to addition reactions
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(/9. All hydrocarbons can be burned but, apart from in combustion reactions, alkenes are more
reactive than alkanes.

fal Describe the bonding in propene and use this to explain its reactivity. [5]
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Sticky Note

This does not look like a particularly good answer at first glance - the diagram is not very useful and the language is sloppy.  It does however include four of the available marking points and demonstrates that the candidate has a good degree of understanding in this area.
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Sticky Note

This is a very good answer showing a clear understanding.  The diagram is very well drawn and gains 2 of the 4 marks awarded.  The candidate would have scored full marks by including a description of sigma bond formation or by saying that propene undergoes addition reactions.
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9.

All hydrocarbons can be burned but, apart from in combustion reactions, alkenes are more
reactive than alkanes.

{a] Describe the bonding in propene and use this to explain its reactivity. [5]

H HH
o |
Y
H
-

The . douds vend  vie W\ geaiie  hage

) ot VA ions 1 dkﬂm%fj okowe  ond  Blew
e Wil oo e oo o beng . Naed ) orkaded
Ao, Ba Sl @ ordog. SE 7.2 otokal).
e veons Be o \ng  SusCopibl e sagalsefiviis
Lokkoed Tige oMo o glgmm” ugreghbic

Mg Noos s Vaals fexces mrperr Ms beads-

Examines
only

=]

11

£ WIEC CRAC Ltd (2410U20-1) Turn over.

2 B9a: 3



owenj

Sticky Note

This candidate shows an understanding of some points but there is also some confusion.  Four marking points are hit but there is an element of contradiction e.g. the region of high electron density and the pi bond are described as two different things.  The diagram also shows two lines for the double bond and overlapping p-orbitals above and below - effectively a triple bond.  Poor punctuation contributes to the confusion and only 3 marks were awarded.
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12. Chemists are investigating an unknown compound X. They obtain information from a variety of
sources.

Compound X contains 61.2% carbon, 6.1 % hydrogen and 32.7 % oxygen by mass. A simplified
mass spectrum of compound X is shown below.
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When solid sodium carbonate is added to an aqueous solution of X effervescence is observed.
There are 5 peaks in the '*C NMR spectrum of X.
1 mol of X reacts completely with 320 g of bromine in the dark.
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Use all the data given to find the structure of compound X. Explain what information can be
found from each piece of data. [10]
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12. Chemists are investigating an unknown compound X. They obtain information from a variety of
sources.

Compound X contains 61.2% carbon, 6.1 % hydrogen and 32.7 % oxygen by mass. A simplified
mass spectrum of compound X is shown below.
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Use all the data glven to find the structure of compound X. Explam what information can be
foung from each paece ofdata , XI ) [10]
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Question

Marking details

Marks available

AO1

AO2

AQO3

Total

Maths

Prac

12.

From % composition
ratio C: H: O

61.2:6.1:32.7=5.1:6.04:2.04 (1)

12 101 1

=

25:3:1 - 5:6:2
Empirical formula is CsHgO, (1)

From mass spectrum
M, is 98 (1)

Molecular formula is CsHgO, (1)
Identification of one fragment from m/z value (1)

From reaction with sodium carbonate
Xis a carboxylic acid/ contains CO,H (1)

From *C spectrum
There are 5 different carbon environments (1)

From reaction with bromine
320 g of bromine is 2 mol (1)

X contains 2 (C to C) double bonds (1)
X'is CH,;=CHCH=CHCO_H

(accept any isomer with 2 double bonds, 5 carbon environments
and CO;H) (1)

10

Question 12 total

10
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12. Chemists are investigating an unknown compound X. They obtain information from a variety of o
sources.
Compound X contains 61.2% carbon, 6.1 % hydrogen and 32.7 % oxygen by mass. A simplified
mass spectrum of compound X is shown below.
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Use all the data given to find the structure of compound X. Explain what information can be
found from each piece of data. [10]
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Sticky Note

Empirical formula is calculated correctly for two marks and this is identified as the molecular formula also, based on the molecular ion peak at 98 in the mass spectrum.  This gains another two marks.

The candidate states that there are five carbon environments and identifies fragments responsible for some of the mass spectrum peak for another two marks.

This is a good example of the type of response given by candidates in the C-E grade range.  The majority of the marks have been awarded but the different pieces of information have not been drawn together.
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12. Chemists are investigating an unknown compound X. They obtain information from a variety of
sources.

Compound X contains 61.2% carbon, 6.1 % hydrogen and 32.7 % oxygen by mass. A simplified
mass spectrum of compound X is shown below.
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When solid sodium carbonate is added to an aqueous solution of X effervescence is observed.
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There are 5 peaks in the "*C NMR spectrum of X. y
1 mol of X reacts completely with 320 g of bromine in the dark. w ! I
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Use all the data glven to find the structure of compound X. Explam what information can be
foung from each plece of data : XI ) [10]
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Sticky Note

This is a weak response where the only marks awarded are for the calculation of the empirical formula.

A number of other points are made but they are too vague and not linked to the information given e.g. the presence of a C=C double bond is suggested but there is no mention of the reaction with bromine.
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12. Chemists are investigating an unknown compound X. They obtain information from a variety of o

sources.

Compound X contains 61.2 % carbon, 6.1 % hydrogen and 32.7 % oxygen by mass. A simplified
mass spectrum of compound X is shown below.
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When solid sodium carbonate is added to an aqueous solution of X effervescence is observed.
There are 5 peaks in the '¥C NMR spectrum of X.

1 mol of X reacts completely with 320 g of bromine in the dark.
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Examiner
[
Use all the data given to find the structure of compound X. Explain what information can be o
found from each piece of data. [10]
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|Examine
nl
12. Chemists are investigating an unknown compound X. They obtain information from a variety of 4

sources.

Compound X contains 61.2 % carbon, 6.1 % hydrogen and 32.7 % oxygen by mass. A simplified
mass spectrum of compound X is shown below.
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When solid sodium carbonate is added to an aqueous solution of X effervescence is observed.
There are 5 peaks in the "*C NMR spectrum of X.

1 mol of X reacts completely with 320g of bromine in the dark.
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Use all the data given to find the structure of compound X. Explain what information can be

found from each piece of data. [10]
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Sticky Note

This response was typical of an A grade candidate.

There is a clear logic with conclusions drawn from each piece of information in turn.  Four marks are awarded for finding the empirical and molecular formulae.

Effervesence with sodium carbonate and the reaction with bromine are both linked to the appropriate functional groups and the presence of two C=C bonds is identified by considering the number of moles of bromine which react.  Only the best candidates managed this.

The only error here is the failure to recognise that the 5 peaks in the NMR represent 5 different carbon environments rather than 5 carbon atoms.
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12. Chemists are investigating an unknown compound X. They obtain information from a variety of 4

sources.

Compound X contains 61.2 % carbon, 6.1 % hydrogen and 32.7 % oxygen by mass. A simplified
mass spectrum of compound X is shown below.
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When solid sodium carbonate is added to an aqueous solution of X effervescence is observed.
There are 5 peaks in the "*C NMR spectrum of X.

1 mol of X reacts completely with 320g of bromine in the dark.
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Examiner
Use all the data given to find the structure of compound X. Explain what information can be g

found from each piece of data. [10]
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