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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1ai 2592 1.8 0.4 2 89.9 99.8
1aii 2554 0.7 0.4 1 73.7 98.3
1aiii 2533 0.7 0.5 1 70.2 97.5
1aiv 2331 0.5 0.5 1 53.1 89.8
1bi 2272 0.9 0.7 2 46.3 87.5
1bii 2505 1.3 0.7 2 66.6 96.5
2ai 2353 0.3 0.5 1 28.7 90.6
2aii 2408 0.6 0.7 2 29 92.7
2aiii 1803 0.2 0.4 2 8.9 69.4
2bi 2566 0.4 0.5 1 43.9 98.8
2bii 2514 1.3 0.9 3 43.1 96.8
2c 2241 0.1 0.2 1 5.4 86.3
3a 2500 0.4 0.5 2 20.7 96.3
3b 2025 0.1 0.3 2 3.4 78
3ci 2495 1.1 0.7 2 56.8 96.1
3cii 2244 1.2 0.9 2 58.4 86.4
4 2332 2.4 1.7 6 40.3 89.8

5ai 2533 1 0.7 2 47.8 97.5
5aii 2432 1.1 0.7 2 54.2 93.7
5aiii 2005 0.1 0.3 1 13.3 77.2
5b 2520 1.6 0.6 2 79.9 97
5c 2100 0.1 0.3 2 3 80.9
6ai 2259 3.6 1.5 5 72.3 87
6aii 2095 1.8 1 3 60.8 80.7
6aiii 1928 0.1 0.3 2 5.8 74.2
6b 2241 0.8 1 4 20.2 86.3
7ai 2119 0.3 0.5 1 28.5 81.6
7aii 2346 1.2 0.7 2 59.6 90.3
7aiii 2240 0.4 0.5 1 42.6 86.3
7b 2459 1.7 1.6 11 15.3 94.7
7c 1927 0.2 0.5 4 5.4 74.2
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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 


2. 
FT 


(a) (i)  The material of the rods / the metal / the rods 
 


1   1  1 


  (ii)  Any 2  (1) from 
Same size/shape rod (or reference to length, gauge, thick(ness)) 
MUST GIVE PROPERTY (1) 
Heated from same start point / rod ends must be touching / with 
same flame (1) DO NOT Accept heated by the same amount 
Same {volume /mass/ amount} of Vaseline (1) 
Same starting temperature for materials/ heated from room  
temperature (1) 
Same {type/mass/weight} of pin MUST GIVE PROPERTY(1) 
Drawing pin placed equal distance from flame / drawing pin 
placed at end of rod (1) 
 


2   2  2 


  (iii)  time (for the pin) to drop off (1) 
is shorter for higher (thermal) conductivity (1)  
 
OR 
 
{Its/thermal conductivity is} higher (1) 
If the poin drops off quicker (1) 
 


1 1  2  2 


 (b) (i)  Aluminium 
Copper 
Brass 
Iron 
 


 1  1  1 
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


  (ii)  Copper 
Aluminium 
Brass 
Iron (1 for order) 
 
No, the data does not agree with the experimental data  (ecf) (1) 
 
Justification, including metal name (1) e.g. because copper has a 
greater thermal conductivity than aluminium  so the pin should fall 
off the copper rod before aluminium rod 
 


  3 3  1 


 (c)   Mercury is a liquid (at room temperature) 
 


  1 1   


    Question 2 total  4 2 4 10  7 





		3445U30-1 DA U3 MS S19 Q1.pdf

		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.

		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.












0 mark


1 mark


0 mark



Sticky Note

This is incorrect. An easy way to identify independent and dependent variables is to use the following sentence: Changing the (independent variable) affects the (dependent variable). So in this experiment: Changing the metal rod affects the time taken before the drawing pin drops. Now can you say which is the independent variable? This question part doesn't ask for the dependent variable but you should now be able to say what it is. 



Rectangle

This is not enough detail. It should be same volume/mass/amount of vaseline. 



Rectangle

If the rod ends are touching then this means they are heated at the same starting point. This gets a mark. 



Sticky Note

To answer the question you need to say what the dependent variable is. If you are not sure, read the comment in (a) part (i). The greater the thermal conductivity of a metal, the quicker heat will conduct along its length and melt the vaseline. Now can you describe the relationship/connection asked by the question? 







1 mark


1 mark


0 mark


1 mark


1 mark


5



Sticky Note

The metals have been placed in the correct order as shown by the data. The best conductor is identified by the least time. Notice the change in answer. The original answer has clearly been crossed out. 



Sticky Note

The metals have been arranged in the correct order for a mark. The best conductor has the greatest value of thermal conductivity. 



Sticky Note

The correct conclusion has been made and explained using information for aluminium. Both marks awarded. 



Sticky Note

Just think about the melting point of mercury. If there was mercury in the laboratory, in which state would it be - solid, liquid or gas? 












2ai: 1


2aii: 2


2aiii: 1


1


1


1


1



Sticky Note

Correct answer.



Sticky Note

Both of these are valid answers. 



Sticky Note

Poor choice of adjectives here. Thermal conductivity can be higher or greater but not faster. Also the final sentence needs an ending such as '....  pin drop in less time'. However, 1 mark is given for the idea that the rod heats up quicker if it has 'faster' thermal conductivity. 







2bi: 1


2bii: 3


2c: 1


1


1


1


1


1



Sticky Note

The metals have been placed in the correct order as shown by the data. The best conductor is identified by the least time.



Sticky Note

The metals have been arranged in the correct order for a mark. The best conductor has the greatest value of thermal conductivity. 



Sticky Note

The correct conclusion has been made and explained using information for copper. Both marks awarded.



Sticky Note

This is given a mark for suggesting mercury will be a liquid at the temperature in the room. 












2ai: 1


2aii: 1


2aiii: 1


1


1


1



Sticky Note

Correct answer.



Rectangle

This is one control variable. 



Rectangle

It just happens that in this set up, the rods are heated at the same starting time because they are touching. But start time is not a control variable. Think about the metal rods. They are made of different metals. How should they be the same?



Highlight



Highlight

The dependent variable has been identified for a mark. The greater the thermal conductivity of a metal, the quicker heat will conduct along its length and melt the vaseline. Now can you describe the relationship/connection asked by the question? 







2bi: 1


2bii: 3


2c: 0


1


1


1


1



Sticky Note

The metals have been placed in the correct order as shown by the data. The best conductor is identified by the least time.



Sticky Note

The metals have been arranged in the correct order for a mark. The best conductor has the greatest value of thermal conductivity. 



Sticky Note

The correct conclusion has been made and explained using information for copper and aluminium. Both marks awarded. The sentence about iron is treated as neutral here - it is ignored. 



Sticky Note

The point of the question is that mercury would not melt but already be a liquid in the laboratory - unless the temperature is below -39 degrees C. 
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2.	 Aluminium, copper and iron are metals. Brass is a metal alloy. These materials have many uses.


	 The thermal conductivity of metals can be investigated using the apparatus below. The time 
taken for a drawing pin to fall from each metal rod is measured. 


rod ends
touching


vaseline drawing pin


iron rod


copper rod


brass rod


aluminium rod


	 (a)	 (i)	 State the independent variable in this experiment.	 [1]


	


	 (ii)	 State two variables that are controlled in this experiment.	 [2] 


	


	


	 (iii)	 Describe how the thermal conductivity is related to the dependent variable.	 [2]
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	 (b)	 Two students obtained the results shown in the table below.


	 (i)	 Use the results shown in the table above to place iron, copper, brass and aluminium 
in order of conductivity.	  [1] 


				    Best conductor	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


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


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


				    Poorest conductor	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


	 (ii)	 The following table shows the theoretical values of the thermal conductivity of the 
metals.


		  Use the information above to explain whether the theoretical data agrees with 
experimental data.	  [3] 


				    Best conductor	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


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


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


				    Poorest conductor	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


	


	


	


	 (c)	 Mercury is a metal which has a melting point of –39 °C. Suggest why the students could 
not use mercury in this investigation. 	 [1]


	


Metal Time taken for pin to drop (s)
iron 17


copper 7
brass 12


aluminium 5


Metal Thermal conductivity (units)
iron 80.4


copper 401
brass 109


aluminium 210


10
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


4. 
FT 


   Indicative content: 
 
Light: 


• Initially the rate of photosynthesis increases (linearly) with 
increasing light intensity.  


• Gradually the rate levels off 


• and at after 2/3 units the rate of photosynthesis stays 
constant. 


 
Temperature: 


• The higher the temperature then the greater the rate of 
photosynthesis,  


• It reaches a maximum rate at about 30°C  


• Then the rate slows down to zero at 50°C.  
 
Carbon dioxide: 


• The rate of photosynthesis increases (linearly) with increasing 
carbon dioxide concentration at first.  


• Gradually the rate levels off 


• and after 3/4 units the rate of photosynthesis stays constant. 
 
5-6 marks 
All three variables described with some numerical data from all 
areas.  
There is a sustained line of reasoning which is coherent, relevant, 
substantiated and logically structured. The candidate uses 
appropriate scientific terminology and accurate spelling, 
punctuation and grammar. 
 


 6  6  6 
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


    3-4 marks 
At least 4 points from at least 2 areas, with no data given. 
Or 
3 variables not completely described 
There is a line of reasoning which is partially coherent, largely 
relevant, supported by some evidence and with some structure. 
The candidate uses mainly appropriate scientific terminology and 
some accurate spelling, punctuation and grammar. 
 
1-2 marks 
Any point(s) from any area 
There is a basic line of reasoning which is not coherent, largely 
irrelevant, supported by limited evidence and with very little 
structure. The candidate uses limited scientific terminology and 
inaccuracies in spelling, punctuation and grammar. 
 
0 marks 
No attempt made or no response worthy of credit. 
 


      


    Question 4 total  6  6  6 
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3 marks


3



Sticky Note

It is intended that each graph and factor is described separately. This answer links the 3 factors together to find the combination that has the best effect on the rate of photosynthesis. This is an acceptable way of answering the question. 



Highlight



Highlight

This correctly describes the light intensity at which the rate of phososynthesis reaches a maximum. 



Highlight

This correctly describes the carbon dioxide concentration at which the rate of phososynthesis reaches a maximum. 



Highlight

This describes the temperature at which the rate of phososynthesis reaches a maximum but calls it heat. 



Sticky Note

The answer refers to each factor and includes data from each graph. However the effect of each factor is only partially described. This is a middle band answer and earns 3 marks. The answer could be improved by giving more detail. For example, for light intensity: 
Initially the rate of photosynthesis increases (linearly) with increasing light intensity. 
• Gradually the rate levels off 
• and at after 2/3 units the rate of photosynthesis stay constant. 
Can you add the detail for temperature and carbon dioxide concentration? 














4: 6



Rectangle

This is a full description of the effect of light intensity including data from the graph. 



Rectangle

This is a full description of the effect of temperature including data from the graph. 



Rectangle

This is a full description of the effect of carbon dioxide concentration including data from the graph. 



Sticky Note

The effects of the 3 factors have been fully described including data. This earns full marks. 












4: 4



Sticky Note

The effect of each factor is described fully but no data is taken from any of the graphs. This makes it a middle band answer and 4 marks are given. 



Highlight

Adding data from the graph improves the answer. For example, the temperature of 30 degrees C could be added here. 



Highlight

At what value of light intensity does this occur? 



Highlight

At what value of carbon dioxide concentration does this occur? 
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6


4.	 Students carried out an experiment to investigate the factors that affect photosynthesis.


	 Their results are shown in the graphs below.


	 Use the graphs to describe how the rate of photosynthesis is affected by each of these factors.
	 [6 QER]
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


6. 
FT 


(a) (i)  H3C-N=C=O 


Bond type Number of 
bonds 


Energy to break 
one bond 
(kJ/mol) 


Energy to break 
all of each bond 
type (kJ/mol) 


H-C 3 413 1 239 (1) 


C-N 1 305 305 


N=C 1 615 615 (1) 


C=O 1 745 (1) 745 


 


H2O 


Bond type Number of 
bonds 


Energy to break 
one bond 
(kJ/mol) 


Energy to break 
all of each bond 
type (kJ/mol) 


H-O 2 467 934 (1) 


 
Total energy =  3 838 kJ/mol (ecf) (1) 
 


  
 
 


5 


  
 
 


5 


 
 
 


5 


 


  (ii)  Greater than, exothermic , increases (3  1) 
 


3   3   


  (iii)  Thermal runaway occurs when an increase in temperature (1) 
increases the reaction rate that causes a further increase in 
temperature (1) 
 


2   2   
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


 (b) (i)  4 100 units 
 


 1  1 1  


  (ii)  12 
 


 1  1 1  


  (iii)   Correct sequence of halving (ecf)(1) 
= 2 (1) 
 


 2  2 2  


    Question 6 total 5 9  14 9  
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1 mark


1 mark


1 mark


1mark


1 mark
1 mark


1 mark


1 mark



Sticky Note

Both tables have been completed correctly for 4 marks. 



Sticky Note

The addition has been done correctly for the fifth mark. 



Sticky Note

The correct word(s) have been underlined in each of the brackets. 







0 mark


1 mark


0 mark


0 mark


9



Sticky Note

There is insufficient detail here. The meaning of thermal runaway is something that should be memorised. 



Sticky Note

Correct answer.



Sticky Note

This answer is incorrect. Read the question and find the half-life? Now divide 96 by this value. This will give the number of half-lives. 



Rectangle

This shows that the activity has been divided by the previous answer of 9. This is not the correct method. 



Sticky Note

An ecf is allowed from the previous answer. In half-life calculations the method to use is: after 1 half-life the activity will halve from 8200 to 4100; after the second half-life the activity will drop from 4100 to 2050; and so on. Keep doing this until you reach 9 half-lives. What answer do you get? 












6ai: 4


6aii: 2


4


2



Sticky Note

Both tables have been completed correctly for 4 marks. 



Sticky Note

The addition has not been completed correctly. Add up the values in the last column of both tables. What answer do you get? 



Sticky Note

The incorrect word has been underlined in the last brackets. The others are correct for 2 marks. What happens to temperature in an exothermic reaction? 







6aiii: 1


6bi: 1


6bii: 1


6biii: 2


1


1


1


2



Sticky Note

 It is preferable for temperature to be used rather than heat. The ever increasing reaction rate is not clearly explained. 1 mark is given. 



Sticky Note

Correct answer. 



Sticky Note

This is correct for the mark. The half-life of 8 divides into 96 twelve times. 



Sticky Note

This is a perfect method and the correct answer is calculated. Full marks are given. Notice 12 arrows show 12 half-lives.












6ai: 5


6aii: 3


5


1


1


1



Sticky Note

Both tables have been completed correctly for 4 marks. 



Sticky Note

The addition has been done correctly for the fifth mark. 



Sticky Note

The correct word(s) has been underlined in each of the brackets. 







6aiii: 2


6bi: 1


6bii: 1


6biii: 2


2


1


1


2



Sticky Note

Both marks awarded here. It is preferable for temperature to be used rather than heat. The ever increasing reaction rate is recognised and the release of heat. 



Sticky Note

Correct answer. 



Sticky Note

This is correct for the mark. The half-life of 8 divides into 96 twelve times. 



Sticky Note

This is a perfect method and the correct answer is calculated. Full marks are given. Notice 12 arrows show 12 half-lives. After 5 half-lives the activity of 256.25 could have been rounded to 256. 
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6. 	 Despite safety precautions, industrial accidents occur.


	 (a) 	 Methyl isocyanate (MIC) was involved in the Bhopal disaster that led to the deaths of 
thousands of people. A highly toxic cloud of MIC was released from chimneys at the 
chemical plant. On the night of the disaster it reacted with water that leaked into a 
storage tank, causing a valve to blow. 


		  The structural formula of MIC is H3C N C O. 


	 (i) 	 Complete the table below to calculate the total energy required to break all the 
bonds in 1 mole of the reactants, MIC and water. 	 [5]


Bond type Number of bonds
Energy to break 


one bond
(kJ/mol)


Energy to break all of 
each bond type


(kJ/mol)


3 413
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


1 305 305


1 615
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


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


745


H2O


Bond type Number of bonds
Energy to break 


one bond
(kJ/mol)


Energy to break all of 
each bond type


(kJ/mol)


2 467
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


total energy to break all bonds = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . kJ/mol


	 (ii) 	 A similar calculation shows the energy released when bonds are formed in the 
products is greater than your answer above.


		  Complete the paragraph below by underlining the correct word(s) in the brackets.
	 [3]


		  When a chemical reaction happens, energy is transferred to or from the 
surroundings. Energy is transferred to the surroundings if the energy released is 
(less than / equal to / greater than) the energy absorbed. This is called 
(an endothermic / a combustion / an exothermic) reaction. The temperature of 
the surroundings (decreases / stays the same / increases).


H3C N C O


H C


C N


N C


C O


H O
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	 (iii) 	 The Bhopal disaster was caused because of thermal runaway. 


		  Explain what is meant by the term ‘thermal runaway’.	 [2]


	


	


	


	 (b)	 Spinach grown in north-eastern Japan was contaminated by radioactivity from the 
Fukushima nuclear power station accident in March 2011. 


		  Radioactive dust deposited iodine-131 atoms on spinach leaves. Its activity was 
		  8200 units.


		  No spinach was allowed to be used for 96 days. 


		  Iodine-131 has a half-life of 8 days.  


	 (i) 	 The initial activity of the iodine-131 was 8200 units. Calculate the activity after  
8 days. 	 [1]


activity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . units


	 (ii) 	 Calculate the number of half-lives in 96 days. 	 [1]


number = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


	 (iii) 	 Calculate the activity after 96 days. 	 [2] 


activity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . units
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FOUNDATION TIER 
 


SUMMARY OF MARKS ALLOCATED TO ASSESSMENT OBJECTIVES 
 


Question AO1 AO2 AO3 TOTAL MARK MATHS PRAC 


1 2 5 2 9 3 9 


2 2 7 2 11 6 6 


3  5 2 7 6 7 


4 3 3   6 1  


5 6   6  6 


6 4 2 4 10 4  


7 3 4  7   


8 5 2  7   


9 5 2 5 12 4  


TOTAL 30 30 15 75 24 30 
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