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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1a 58 0.6 0.7 4 15.5 92.1
1b 61 1.7 1.1 3 57.9 96.8
1c 63 4.7 2.3 12 39 100
2 61 3.5 1.9 6 57.9 96.8

3a 58 2.1 1.5 7 30.3 92.1
3b 59 3.8 2 6 63.3 93.7
4ai 49 1.2 1.2 6 19.7 77.8
4aii 55 0.4 0.7 2 21.8 87.3
4aiii 32 0 0.2 3 1 50.8
4b 38 0.3 0.5 2 15.8 60.3
4c 41 0 0.2 2 2.4 65.1
5a 53 0.7 0.8 3 24.5 84.1
5b 51 0.6 0.7 3 19.6 81
5c 51 0.8 0.8 2 42.2 81
6a 51 0.3 0.6 2 12.7 81
6b 63 0.6 1.1 5 12.7 100
6ci 50 1.7 0.6 2 84 79.4
6cii 58 0.4 0.6 3 12.1 92.1
6ciii 55 0.5 0.5 2 26.4 87.3
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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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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


1. (c) (i) Y scale (0.1 per 2cm accept 0.11 per 2cm) points occupy at least half 
the grid(1) 
5 correct plots, ignore 0,0 (<1 small square tolerance) (2) 
4 correct plots (<1 small square tolerance) (1) 
Straight line of best fit to 0,0 (1) 


Scales of 1 → 2 → 3 etc or 10→20 etc just penalise scale mark 
Seen x-axis scale 0.1 →0.2 etc lose scale mark 
Non-linear X or Y axis scale / no scales / bar chart (total 0) 


4 4 4 4 
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


(ii) As concentration increases so does absorbance (1) 
At a constant rate (1) 


Accept In direct proportion (2) 


Every 0.01 increase in concentration the absorbance increases by 
0.11 (2) 
Accept  11 times more / 11:1 ratio (2) 


2 2 2 2 


(iii) Read from graph – expect 0.032 (± 0.002) 


Accept reading from candidates graph 
1 1 1 1 


(iv) I Need to change filter (1) 
to blue / greenish-blue (1) 
test iodine solutions of known concentration / plot new calibration 
curve and (measure absorbance of the unknown )(1) 


3 3 3 


II All light passes through (a colourless solution) (1) 
Different concentrations will remain colourless/unable to tell the 
concentration of a colourless solution/different concentration will give 
the same result/ no difference in results whatever filter used (1) 


2 2 2 


Question 1/6 total 7 12 19 7 19 
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		GCSE MARKING SCHEME

		GCSE MARKING SCHEME

		INTRODUCTION

		INTRODUCTION

		Question totals should be written in the box at the end of the question.

		Question totals should be written in the box at the end of the question.

		All work should be seen to have been marked.

		All work should be seen to have been marked.

		Crossed out responses not replaced should be marked.
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		Credit will be given for correct and relevant alternative responses which are not recorded in the mark scheme.

		Credit will be given for correct and relevant alternative responses which are not recorded in the mark scheme.












2 marks


1 mark


1



Sticky Note

The regular increase in absorbance of 0.11 for every 0.01 increase in concentration has been recognised. This has been correctly described as directly proportional relationship. 



Sticky Note

The graph has been interpreted correctly to find the concentration. 







4 
marks



Sticky Note

The scale of 0.11/2 cm is unusual but in this case it works well. 



Sticky Note

This scale is linear and covers the width of the grid. 



Sticky Note

All points are plotted correctly. The lack of a point at 0,0 is not penalised. They are joined with a suitable straight line which has been drawn with a ruler. The line extends to the origin. 
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marks


0
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Sticky Note

The answer recognises that a different filter needs to be used because the colour of the solution has changed. The new colour of the filter is also identified. This answer earns 2 marks. The final mark is for stating that a new calibration curve needs to be produced for the different solution.



Sticky Note

It has not been understood that all light passes through a colourless solution and no matter what the strength is, it is still colourless. 












1 mark


1 mark


1



Sticky Note

It is recognised that as one variable increases so does the other. This earns a mark. Some more detail is required for the second mark. As the concentration increase by 0.01, how much does the absorbance increase? Is it the same increase every time? What extra could you add to the answer? 



Sticky Note

The graph has been interpreted correctly to find the concentration. 







4 
marks



Sticky Note

The scale is linear and covers the full height of the grid. 



Sticky Note

This scale is linear and covers the width of the grid. 



Sticky Note

All points are plotted correctly. The lack of a point at 0,0 is not penalised. They are joined with a suitable straight line which has been drawn with a ruler. The line extends to the origin. The line is very faint but it is there. 







1 mark


0 marks 9



Sticky Note

The answer recognises that a different filter needs to be used because the colour of the solution has changed. This earns 1 mark. The new colour of the filter has not been identified. Look at the table. What colour filter is used with a yellow or brown solution? The final mark is for stating that a new calibration curve needs to be produced for the different solution.



Sticky Note

It has not been understood that all light passes through a colourless solution and no matter what the strength is, it is still colourless. 












1cii: 1


1ciii: 1


1


1


1



Sticky Note

It is recognised that as one variable increases so does the other. This earns a mark. Some more detail is required for the second mark. As the concentration increase by 0.01, how much does the absorbance increase? Is it the same increase every time? What extra could you add to the answer? 



Sticky Note

The graph has been interpreted correctly to find the concentration. 







1ci: 3


3



Sticky Note

The scale of 0.11/2 cm is unusual but in this case it works well. 



Sticky Note

This scale is linear and covers the width of the grid. 



Sticky Note

All points are plotted correctly. The lack of a point at 0,0 is not penalised. They are joined with a suitable straight line which has been drawn with a ruler. However the line does not extend to the origin. 3 marks are awarded. The line mark has been lost. 







1civI: 1


1civII: 1


1


1



Sticky Note

The answer recognises that a different filter needs to be used because the colour of the solution has changed. This earns 1 mark. The new colour of the filter has not been identified. Look at the table. What colour filter is used with a yellow or brown solution? The final mark is for stating that a new calibration curve needs to be produced for the different solution.



Sticky Note

The answer infers that no filter colour is suitable for a colourless solution. This was given a mark. 
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(i) Use the data to plot a graph on the grid opposite and draw a suitable line. [4]


(ii) Describe the relationship between absorbance and the concentration of the
solution. [2]


(iii) A copper sulfate solution of unknown concentration was tested in the colorimeter
and the absorbance was found to be 0.35 units. Use your graph to find the
concentration of the solution. [1]


concentration = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . mol / dm3


(c) Colorimetry is a method of determining the concentration of a substance in a solution
by measuring the absorption of light. The instrument which is used to make these
measurements is called a colorimeter. The diagram below shows how a colorimeter
works.


0.43


filter coloured 
solution


digital 
reading 


of 
absorbance


detectorvisible
light


source


Light is passed through a filter to select the most appropriate wavelength of light, some 
of which is then absorbed by the solution. The amount of light absorbed is measured 
and is called the absorbance.
A calibration graph using known concentrations of the tested solution is produced. The 
results of a calibration test using copper sulfate solutions of known concentrations are 
shown below.


Concentration
(mol / dm3)


Absorbance
(units)


0.00 0.00


0.01 0.11


0.02 0.22


0.05 0.55


0.06 0.66


0.08 0.88


1.
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(iv) The filter used in the colorimeter is chosen to select the band of wavelengths
which are most strongly absorbed by the coloured solution. When testing copper
sulfate solution a yellow filter is used.


Wavelength band (nm) Colour of the solution Colour of the filter


400–435 violet yellowish-green


435–480 blue yellow


500–560 green purple


580–595 yellow blue


595–610 orange/brown greenish-blue


610–750 red bluish-green


I. Iodine dissolved in potassium iodide solution is yellow at low concentrations
and brown at higher concentrations. Explain how you would change the
experiment to find the unknown concentration of iodine. 	 [3]


II. Zinc sulfate solution is colourless. Explain whether the concentration of a
zinc sulfate solution can be found by using coloured filters. [2]


19
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


2. (a)   230  22 (1) 
=5 060 (1) 
/ 1 000 = 5.06 W (1) 
 
5.06 on answer line (3) 
5 060 an answer line (2) 
 


1 
1 
1 


 3 3  


 (b)   5 = useful power/42 (1)  


  100 (1) 
= 2.1 W (1) 
 
210 W (2) 
Final answer of 2.1 then additional procedure (2)  
 


1 
1 
1 


 3 3  


    Question 2 total 2 4  6 6  
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		GCSE MARKING SCHEME

		INTRODUCTION

		INTRODUCTION

		Question totals should be written in the box at the end of the question.

		Question totals should be written in the box at the end of the question.

		All work should be seen to have been marked.

		All work should be seen to have been marked.

		Crossed out responses not replaced should be marked.

		Crossed out responses not replaced should be marked.

		Credit will be given for correct and relevant alternative responses which are not recorded in the mark scheme.

		Credit will be given for correct and relevant alternative responses which are not recorded in the mark scheme.












3 marks


2 marks 5



Rectangle

The current has been correctly converted from mA to A. 



Sticky Note

Substitution into the equation and the multiplication are both correct. Full marks earned. 



Sticky Note

The equation has been manipulated correctly and the correct answer of 2.1W has been calculated. This would have earned full marks. However another step is shown. There must have been another multiplication of 42 x 2.1 to give 88.2. This additional step loses 1 mark. 












3 marks


0 mark
3



Rectangle

The current has been correctly converted from mA to A. 



Sticky Note

Substitution into the equation and the multiplication are both correct. Full marks earned. 



Rectangle

This is likely to be the first attempt at the calculation. However it is clear from the answer on the dotted line that the other method to the right is the one that is used. 



Sticky Note

After substitution into thje equation, it should have been realised that an error had been made. There is no unknown quantity in the equation. No marks awarded.



Rectangle

Part (b) is not about the LED lamp in (a) so the answer for (a) is not relevant and should not have been substituted here. 












2 mark


2 mark 4



Rectangle

The conversion from mA to A is incorrect. This means the maximum mark available for the question is now reduced to 2. What error has been made? 



Sticky Note

After allowing for the error in conversion, substitution into the equation and the multiplication are both correct. 2 marks earned. 



Sticky Note

Substitution into the equation is correct. Manipulation is partly correct to arrive at an answer of 210W. However the 100 has not been included in the manipulation. The answer of 210 gets 2 marks. What should the answer be if the 100 was included in the calculation? 
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2.	 Halogen lamps are rated D on energy performance certificates. They are being replaced by 
LED lamps which are rated A+ or A++.


ENERG
ENEPſEIA . ENERGIJA


ENERGIA . EHEPſИЯ
ENEPſEIA . ENERGIJA
ENERGY . ENERGIE
ENERGI 2010/1062 . 2020


A+


Y IJA


IAIE
ENERG
ENEPſEIA . ENERGIJA


ENERGIA . EHEPſИЯ
ENEPſEIA . ENERGIJA
ENERGY . ENERGIE
ENERGI 2010/1062 . 2020


D


Y IJA


IAIE


LED


	 (a)	 A 230 V mains LED lamp operates on a current of 22 mA.


		  Use the equation


power = voltage × current


		  to calculate the power of the lamp. 
		  1 mA = 10–3 A	 [3]


power = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . W


	 (b)	 LED lamps have efficiencies of 30%. 
		  The efficiency of halogen lamps is much lower however. A 42 W halogen lamp is only 


5% efficient.


		  Use the equation


		  to calculate the power usefully transferred by the halogen lamp.	 [3]


useful power = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . W


power usefully transferred
power supplied% efficiency =                                               ×  100


6
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


3. (a) (i)  Less energy lost (per minute) (1) 
Less money spent on {heating bills/fuel/ energy} (1) 
Less use of fossil fuels / less additions to greenhouse gases (so 
agree) (1) 
 


  3 3   


  (ii)  Loft: 58 100 – 15 600 = 42 500 (1) 
Cavity wall: 43 800 – 14 200 = 29 600 (1) 
Total/60 = 1 202 / 1 201.67 / 1 201.7 J (1) 
 
72 100 (2) 
1 698.33 (1) 
496.67 (1) 
 


 3  3 3  


  (iii)  1.2 kW 
 
(previous answer /1 000) 
 


 1  1 1  


 (b) (i)  Units = 32  0.5 (1) = 16 (1) 


Cost = 16 (ecf)  12 = 192 (p) (1) 
Weekly = 1 344 (p) (1)  
 
1 344 (4) 
9 408 (3) 
10 752 (3) 
192 (3) 
112 (3) 
1 536 (2) 
16 (2) 
 


 4  4 4  
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


  (ii)  Answer (b)(i) / 100 (1) 
= 178.6 or 179 weeks (1) 
 
ecf answer from (b)(i) 
1.79 (1) 
 


 2  2 2  


    Question 3 total  10 3 13 10  
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2 mark


3 marks



Sticky Note

It is clear from the whole answer that the change in energy loss is a reduction so 1 mark given here. 



Sticky Note

This gains a mark for meaning less money spent on energy. 



Sticky Note

There is no detail why the environment will benefit. What would you add to the answer? 



Sticky Note

The correct data has been selected from the table. There has been a division by 60 to convert J/minute to J/s. Full marks are gained. 







0 mark


3 marks


2 marks


10



Sticky Note

This is testing whether it is known that 
1 J/s is the same as 1W and then, how to convert from W to kW. The previous answer should be divided by 1000 to give 1.2kW. 



Sticky Note

This method has calculated the cost after installing the insulation. However the cost before insulation and then the savings have not been calculated. Only 3 marks are awarded. Can you complete the remaining workings to get the answer for savings? 



Sticky Note

The answer has been converted into £ for a mark. 



Sticky Note

This is the correct answer after allowing an ecf from part (i). Full marks. 












1 mark


1 mark



Sticky Note

The answer has given data values from one of the rows in the table i.e. for foam filled cavity walls. This is acceptable. The data show the energy loss/minute is reduced by lowering the temperature inside the house. This gains a mark. 



Sticky Note

The statement about the same price is incorrect. How would you change the answer?



Sticky Note

There is no comment about the environment. What would you add?



Rectangle

This is the correct calculation for the cavity wall. 



Rectangle

The energy savings has been multiplied by 60 here. This is incorrect. What should have been done? No marks awarded. 



Sticky Note

No data has been included for loft insulation. 







0 mark


4
mark


1 mark


7



Sticky Note

This is testing whether it is known that 
1 J/s is the same as 1W and then, how to convert from W to kW. The previous answer should be divided by 1000 to give 1776 in this example. 



Sticky Note

These are the units used before and after installing the insulation. 



Sticky Note

These are the costs for the week before and after installing insulation. 



Sticky Note

The difference has been calculated correctly. Full marks. 



Sticky Note

The conversion into £ is correct however it is not used. 



Sticky Note

The payback time has been calculated using the cost in pence and not £. 1 mark only. 












1 mark


0 mark



Sticky Note

The question has not been answered. Instead the reduction in energy loss has been calculated when cavity walls are foam filled, when single glazed windows are replaced with double glazed, and when fibre glass is laid in a loft. No marks. 



Sticky Note

Only the calculation for loft insulation is completed here for 1 mark. What is the calculation for the cavity walls? How do you convert from J/minute to J/s? 







0 mark


3 marks


1 mark


5



Sticky Note

This is testing whether it is known that 
1 J/s is the same as 1W and then, how to convert from W to kW. The previous answer should be divided by 1000 to give 42.5kW in this example. 



Sticky Note

This is the expected answer and would have scored full marks. 



Sticky Note

For some reason the daily saving has been written here rather than the weekly saving that had been calculated. For this reason only 3 marks are awarded instead of 4. The examiner must take the final answer as the one that is written on the answer line. 



Sticky Note

The answer from part (i) should be used here. The division is also incorrect. Zero marks. 
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3.	 Energy is expensive so it is important that it is not wasted in homes.


	 (a) 	 The table below shows the amount of heat energy lost through different parts of a house 
and how it depends on the temperature in the house. It shows how these values change 
as improvements are made. The values show how much energy is lost per minute.


Part of 
house


Type of
insulation


Cost of
insulation


(£)


Energy lost per minute at the given house
temperature (J/minute)


20°C 21°C 22°C


cavity walls
none 39 900 43 800 47 600


foam filled 1200 12 700 14 200 17 300


windows
single glazed 1400 27 700 29 600 34 800


double glazed 2600 18 800 21 500 27 900


loft
none 49 700 58 100 61 300


fibre glass 700 14 300 15 600 17 500


		  Use the data in the table to answer the following questions.


	 (i) 	 An advertising campaign claims that homeowners can save money and help the 
environment if they reduce the temperature inside their homes by 1°C.


		  Explain whether you agree with these claims. 	 [3]


	


	


	


	


	


	 (ii)	 A homeowner spends money on installing loft insulation and cavity wall insulation. 
Previously, neither were present. Using the figures in the table, find the heat 
energy savings achieved each second, after these changes are made, if the 
homeowner maintains a temperature of 21°C in the home.	 [3]


heat energy savings = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . J/s
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	 (iii)	 Use your answer to part (a)(ii) to calculate the power saving to the home in kW.	 [1]


power saving = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . kW


	 (b)	 A different homeowner insulates their house at a cost of £2400. They use a 32 kW gas 
central heating system.


		  Before the insulation was installed the gas system operated for 4 hours a day. 
Afterwards, it operated for 3.5 hours a day.


	 (i) 	 Use the equations:


		  units used (kWh) = power (kW) × time (h)


		  cost = units used × cost per unit


		  to calculate the money saved each week on the gas bill in pence after installing 
the insulation.	 [4]


		  (1 unit of gas costs 12 p)


saving each week = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . p


	 (ii)	 Using the weekly saving you have found in part (b)(i), calculate how many weeks it 
would take to pay back the cost of the insulation for this house. 	 [2]


payback time = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . weeks
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HIGHER TIER 
 


SUMMARY OF MARKS ALLOCATED TO ASSESSMENT OBJECTIVES 
 


Question AO1 AO2 AO3 TOTAL MARK MATHS PRAC 


1 4 3 5 12 2 9 


2  4 3 7 2  


3 6   6   


4 8 3  11 2  


5 2 4  6  6 


6 3 6  9   


7 3 2 2 7 3 2 


8 4 8 5 17 11  


TOTAL 30 30 15 75 20 17 
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