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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1 15 4.3 1.3 11 38.8 100
2 15 3.8 2.1 13 29.2 100
3 15 1.7 1.1 8 20.8 100
4 15 1.1 0.7 8 13.3 100
5 15 1.3 0.6 7 19 100
6 13 0.4 0.7 8 4.8 86.7
7 15 1.7 1.5 9 19.3 100
8 13 0 0 6 0 86.7
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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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SECTION B


Answer all questions in the spaces provided.


3. The table shows information about planets in our Solar System. Use this to answer the questions
that follow.


8


Planet
Mean distance 
from the Sun 


(AU)


Diameter
(106 m)


Time to spin on 
axis


Time to orbit 
the Sun 


(Earth years)
Number of 


known moons


Mercury 0.4 5 59 days 0.24 0


Venus 0.7 12 243 days 0.6 0


Earth 1.0 13 23 hours, 56 mins 1 1


Mars 1.5 7 24 hours, 37 mins 2 2


Jupiter 5.2 143 9 hours, 55 mins 12 63


Saturn 9.5 120 10 hours, 39 mins 29 61


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
19.2 51 17 hours, 14 mins 84 27


Neptune 30.0 50 16 hours, 7 mins 165 13


(a) (i) Complete the table. [1]


(ii) Vesta is one of the largest asteroids. Estimate the distance of Vesta from the Sun 
and its time to orbit the Sun. [2]


distance of Vesta from the Sun = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . AU 


time for Vesta to orbit the Sun = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Earth years


(iii) Pluto is too small to be classed as a planet. Estimate the diameter of Pluto. [1]


 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . × 106 m


 (b) It is suggested that Venus does not have any moons because it is too small to hold them 
in orbit. 


Explain whether the data supports this suggestion. [2]


 (c) Explain whether the time for a planet to orbit the Sun is proportional to its distance from 
the Sun. [2]
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GCSE Science B Unit 1 Higher Tier 
4781/02 Mark Scheme Summer 2016 


Section A 


Question Marking point Mark 


1. (i)


Stored carbon pool Quantity (billions of tons) 


soil 2 300 


fossil pool 10 000 


atmosphere 800 


oceans (total) 38 000 


plant biomass 550 


(One mark for each correct row) 


3 


(ii) 3 (GT) used for photosynthesis (1) 
2 (GT) absorbed by oceans (1) 


(iii) Indicative content:  


 plants remove CO2 during photosynthesis


 plants add CO2 during respiration


 plant biomass increases


 microbes feed on waste materials


 microbes respire adding CO2 


 Burning fossil fuels adds CO2


5-6 marks 
The candidate constructs an articulate, integrated account 
correctly linking relevant points, such as those in the 
indicative content, which shows sequential reasoning. The 
answer fully addresses the question with no irrelevant 
inclusions or significant omissions. The candidate uses 
appropriate scientific terminology and accurate spelling, 
punctuation and grammar. 


3-4 marks 
The candidate constructs an account correctly linking some 
relevant points, such as those in the indicative content, 
showing some reasoning. The answer addresses the 
question with some omissions. The candidate uses mainly 
appropriate scientific terminology and some accurate 
spelling, punctuation and grammar. 


1-2 marks 
The candidate makes some relevant points, such as those 
in the indicative content, showing limited reasoning. The 
answer addresses the question with significant omissions. 
The candidate uses limited scientific terminology and 
inaccuracies in spelling, punctuation and grammar. 


0 marks 
The candidate does not make any attempt or give a relevant 
answer worthy of credit. 


6[QWC] 








Sticky Note

First and third value correct. The stored carbon pool in the reactive sediments has been added to the two ocean pools - 2 marks. 



Sticky Note

Two correct deductions form the information in diagram 1 - 2 marks. 







Line



Line



Sticky Note

Firstly, the answer includes references to the sea which is irrelevant since the question specifically states between the land and atmosphere. There are references to respiration and decomposition however no real explanation of the contribution of photosynthesis is given. The sources of human contributions are omitted - 2 marks. 



Sticky Note

Total mark = 6












Sticky Note

All values correct - 3 marks.



Sticky Note

The response gives examples of how humans contribute carbon to the atmosphere - 0 mark. 







Sticky Note

There is a strange description of photosynthesis. However it is recognised that respiration and decomposition adds carbon to the atmosphere. No reference to burning of fossil fuels. This is a lower band response - 2 marks. 



Rectangle



Line



Line



Sticky Note

Total mark = 5












Sticky Note

All values correct - 3 marks. 



Sticky Note

The response gives examples of how humans contribute carbon to the atmosphere - 0 mark. 







Sticky Note

Firstly, the answer includes references to the sea which is irrelevant since the question specifically states between the land and atmosphere. Photosynthesis is related to air intake rather than carbon dioxide. There are references to respiration and decomposition - 2 marks. 



Line



Line



Sticky Note

Total mark = 5
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SECTION A


Answer all questions in the spaces provided.


Use the information in the separate Resource Folder to answer the following questions.


1. Use the information in Diagram 1 to answer the questions below.


 (a) Complete the table below: [3]


© WJEC CBAC Ltd.


Stored carbon pool Quantity (billions of tonnes)


soil 2 300


fossil pool 10 000


atmosphere
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


oceans (total)
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


plant biomass
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


 (b) Humans contribute 9 billion tonnes of carbon to the atmosphere every year. The net 
increase in the atmosphere is only 4 billion tonnes.


 Give two reasons for this difference. [2]


1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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 (c) Explain how carbon is recycled between the land and the atmosphere. [6 QWC]


11
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Question Marking point Mark 


2. (a) (i) Austria + UK (both correct for the mark) 1 


(ii) Brunei Darussalam 1 


(iii) Scale (more than ½ grid used) (1) 


5 correct plots with ± ½ square tolerance (2) 
4 correct plots with ± ½ square tolerance (1) 
3,2 or 1 correct plots with ± ½ square tolerance (0) 


Best fit straight line / smooth curve (1) 


4 


(iv) Recognises need to reduce to 2 T (1) 
Needs to drop 7.4-2 = 5.4 (1) 


mean drop / y is 1.6/4 = 0.4  
or  
further time = 5.4/0.4 = 13.2 y (1) 


Accept: 
2023 with no workings (3) 
2022 with no workings (2) 


3 


(b) less (than 12% for) electricity (1) 
less (than 15% for) coal/gas/oil (1) 


2 


(c) difference = 9 800 (g CO2eq/kg) (1) 
CO2 savings = 2 000 x 9.8 = 19 600 (kgCO2eq) (1) 


Alternative method: 


26 600 000 gCO2eq/kg for beef and 7 000 000 gCO2eq/kg 
for poultry  (1) 
Difference = 19 600 (kgCO2eq) (1) 


Accept 19 600 000 with no workings for (1) 


2 








Sticky Note

Correct interpretation of data to give correct answers in both parts - 2 marks



Sticky Note

Appropriate scale using over half of the grid and correct plotting. However no line is drawn - 3 marks.







Sticky Note

There is no recognition here of the figure 2 T from the content of the resource folder. The mean drop per year is 0.4 T not 1.6 T which is the total drop over the time period in the table - 0 mark. 



Sticky Note

There is no reference to photovoltaic cells. The candidate fails to recognise that burning logs is carbon neutral and requires less use of coal/gas/oil. The response does not indicate any effect on the pie chart - 0 mark.



Sticky Note

The candidate has calculated incorrectly that the difference is 25%. There is no apparent use of data from the table 2 - 0 mark. 



Sticky Note

Total mark = 5












Sticky Note

Correct interpretation of data to give correct answers in both parts - 2 marks



Sticky Note

Appropriate scale using over half of the grid and correct plotting. However the line is not smooth - 3 marks.







Sticky Note

The candidate refers to the goal of 2 T from the resource booklet so earns 1 mark. However from the pattern and the workings shown it appears the candidate misinterpreted the information as a reduction of 2 and not to 2 - 1 mark. 



Sticky Note

Incorrect conclusion about house sector and unclear that burning wood reduces burning of fossil fuels - 0 mark. 



Sticky Note

The candidate uses data from the table to calculate the difference in carbon footprint per kg but fails to multiply this by 2 000 kg - 1 mark. 



Sticky Note

Total mark = 7












Sticky Note

Correct interpretation of data to give correct answers in both parts - 2 marks



Sticky Note

An acceptable scale which was awarded the mark but note the absence of a squiggle from the origin a little way up the y-axis. Alternatively the origin could have been labeled 5.5. The candidate misread their own scale to make plotting errors so losing all marks for plots. The line is irregular - 1 mark.







Sticky Note

There is no recognition here of the figure 2 T from the content of the resource folder. It is unclear how the candidate determines the reduction from year to year. The answer is not even a year - 0 mark. 



Sticky Note

It is assumed that the response refers to the sections of the pie charts due to the wording of the question - 2 marks. 



Sticky Note

An incorrect answer with no working always scores 0 marks. 



Sticky Note

Total mark = 5
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2. (a) Read the information about carbon footprint and Table 1 to answer the questions below.


(i) State the countries which produced the lowest carbon dioxide emissions in 2009.
[1]


(ii) Name the country with the biggest increase in carbon dioxide emissions in tonnes 
per person per year between 2005 and 2009. [1]


 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


(iii) Plot a graph on the grid below to show how carbon dioxide emissions per person 
has changed over time in the UK. [4]


20052005 2006 2007 2008 2009
year


CO2eq
(tonnes per 
person per 
year)
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(iv) Use the data to estimate the year in which the carbon dioxide emissions per person 
in the UK will reach the maximum allowed for sustainable living. Show how you 
arrived at your answer. [3]


year = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


 (b) A homeowner installs photovoltaic cells on the roof of their house and a log burner in their 
living room.
Describe how this will alter the pie chart of their personal CO2 contributions shown in
Diagram 2. [2]


 (c) A farmer supplies 2 000 kg of beef to the food industry every year. He is told that if he 
changed to supplying 2 000 kg of poultry instead, he would reduce his carbon footprint. 
Use the information in Table 2 to calculate the savings in his carbon footprint. [2]


Savings in carbon footprint = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . kgCO2eq


13
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Section B 


Question Marking point Mark 


3. (a)(i) Uranus 1 


(ii) distance = 2 to 5 AU (1) 
time = 3 to 11 y (1) 


2 


(iii) less than 5x106 m (1) 1 


(b) No because Mars is smaller (1)  and it has two) moons (1) 
Second statement must be coherently and correctly  linked 
to first to earn both marks 


2 


(c) Example: Mars takes twice as long to orbit as Earth (1) 
Mars is not double the distance away from the Sun (1) 
Second statement must be coherently and correctly  linked 
to first to earn both marks 
Accept reference to two correctly linked planets 


2 








Sticky Note

Total mark = 3



Sticky Note

No reference to data. Answer based on an athletics track - 0 mark. 



Sticky Note

The response fails to indicate that planet size is dependent on diameter. Therefore no relevant explanation given - 0 mark



Sticky Note

The answer should be less than for Mercury which is the smallest diameter in the table - 0 mark. 



Sticky Note

Notice the candidate has marked the positioning of the asteroid belt on the table. This assists in arriving at both these answers. Both lie somewhere between the values for Mars and Jupiter - 2 marks. 



Sticky Note

Correct answer - 1 mark.








Sticky Note

Total mark = 2



Sticky Note

This answer compares distance with time - 0 mark. 



Sticky Note

The response fails to indicate that planet size is dependent on diameter. Therefore no relevant explanation given - 0 mark



Sticky Note

A value less than Mercury's diameter is acceptable - 1 mark. 



Sticky Note

Answers are greater than values for Neptune - 0 mark. 



Sticky Note

Correct answer - 1 mark.








Sticky Note

Total mark = 3



Sticky Note

A correct trend spotted but not enough to earn any credit - 0 mark.



Sticky Note

Correct interpretation and explanation includes two linked statements- 2 marks. 



Sticky Note

A value less than Mercury's diameter is acceptable - 1 mark. 



Sticky Note

The candidate obviously did not know the relative positioning of the asteroid belt. Also note the units given for the time, Earth years was ignored - 0 mark. 



Sticky Note

No attempt - 0 mark. 







