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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1a 1174 0.4 0.5 1 43.4 98.6
1b 1170 0.5 0.5 1 51.7 98.2
1c 1150 0.7 0.5 1 67.1 96.6
1d 630 0.1 0.3 1 8.1 52.9
2a 1187 2.2 1.4 4 54 99.7
2bi 951 0.7 0.5 1 67 79.8
2bii 911 0.4 0.7 2 19.4 76.5
2biii 679 0.5 0.5 2 23.3 57
2biv 968 1.4 0.8 2 68.8 81.3
2ci 1102 2.4 1 3 78.6 92.5
2cii 883 0.6 0.5 1 55.8 74.1
3ai 1066 1.1 0.9 3 35.7 89.5
3aii 697 0.5 0.7 2 23.7 58.5
3b 791 0.7 0.9 3 24.1 66.4
3ci 1045 0.4 0.7 2 21.5 87.7
3cii 939 1.1 1 3 36.3 78.8
3d 961 0.1 0.4 2 6 80.7
4a 1003 1.4 0.9 2 71.5 84.2
4b 999 0.8 1.3 4 21 83.9
4c 860 0.8 1 3 26.9 72.2
5a 883 0.7 0.9 6 11.2 74.1
5bi 871 0.6 0.9 4 14.8 73.1
5bii 868 1.3 1.2 3 42.5 72.9
6a 856 0.4 0.6 4 9.1 71.9
6b 870 0.8 1.1 3 28 73
6c 948 1.5 2 12 12.3 79.6
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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. (a)   


 
For molten iron outer core accept: 
Molten core / outer core 
 
For solid iron inner core accept: 
Solid core / inner core 
 


4   4   


 (b) (i)  drift 
 


1   1   


  (ii)  Any 2  (1) from: 
Jigsaw-like fit of the edges of continents / continents fit together / accept 
South America and Africa used to be one (1) 
{Similar/same} rocks (of the same age) found on different continents (1) 
{Similar/same} (plant and animal) fossils found on different continents (1) 
Accept countries for continents 
 


2   2   


  (iii)  Any 2  (1) from: 
Crust made from plates (1) 
(Slowly) moving (over time) (1) 
Movement caused by {convection / mantle / currents in mantle} (1) 
Accept sections/large pieces for plates 
Neutral: plates underground 
 


2   2   
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		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.












1 mark


0 mark


0 mark


0 mark



Sticky Note

The correct 4 labels have been selected from the box but only 1 is in the correct place. Do you know which one it is? Can you rearrange the other labels so they are in the right place?







1 mark


2 marks


1 mark BoD



Sticky Note

The correct word has been underlined.



Sticky Note

Countries was accepted for continents. Both of these observations were acceptable. 



Sticky Note

This was given a bod mark for infering the plates have moved.  







2 marks


1 mark


2 marks
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Sticky Note

These are 2 acceptable disasters. 



Sticky Note

Answers 2 and 3 are correct. Answer 1 refers to over half percent of carbon dioxide. The candidate may have meant over 50% but examiners cannot assume whether this is the case. 2 marks were awarded. 



Sticky Note

The process is named and is given a mark despite a spelling error. 












1 mark


1 mark


1 mark


1 mark



Sticky Note

The correct 4 labels have been selected from the box and all are in the right place. 







1 mark


0 mark


0 mark



Sticky Note

The correct word has been underlined.



Sticky Note

Both of these statements are true but they do not answer the question. No marks were awarded. One of the observations is clear from the sequence of diagrams. What can you observe?



Sticky Note

Not attempted. Can you describe the theory? 







2 marks


1 mark


3 mark
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Sticky Note

These are 2 acceptable disasters. 



Sticky Note

It is obvious from the wording in the answers that they relate to the present day atmosphere. All are correct for 3 marks. 



Sticky Note

The correct process has been named for a mark. 












1 mark


1 mark


1 mark


1 mark



Sticky Note

The correct 4 labels have been selected from the box and all are in the right place. 







0 mark


0 mark


1 mark



Sticky Note

The question has not been attempted. Did the candidate miss the question because there were no dotted lines for an answer? The question is labelled (i) and a mark of [1] is also shown. One word is shown underlined and the words in the brackets are in bold print. Exam papers must be read carefully. 



Sticky Note

Neither of these statements answer the question. All they say is the continents have moved. What observations support the theory that the continents were once joined? 



Sticky Note

This was given a mark for stating the plates have moved. Can you describe what makes the plates move? 







0 mark


0 mark


3 mark
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Sticky Note

These are irrelevant to this question. It appears the candidate has made references to the pie charts which appear in part (c). 



Sticky Note

It's clear the atmosphere 4 billion years ago is being referred to. All statements are correct for 3 marks. 



Sticky Note

No process has been named so zero mark. The candidate is attempting an explanation of a process but that is also unsuccessful. 
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2.	 The surface and atmosphere of the Earth has changed over time.


	 (a)	 Use words from the box to label the diagram.	 [4]


solid iron inner core           mantle           molten iron outer core


crust           lava


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


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


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


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







4


04


Examiner
only


© WJEC CBAC Ltd. (3440U10-1)


	 (b)	 The diagrams below show how the surface of the Earth has changed over millions of 
years. Alfred Wegener developed a theory to describe the changes that took place. The 
theory of plate tectonics was later developed from Wegener’s theory.


	 (i)	 Complete the following sentence by underlining the correct word in the brackets. 


		  Alfred Wegener’s theory is called continental (drift / expansion / travel).	 [1]


	 (ii)	 Describe two observations that supported this theory.	 [2] 


	 1.	 		


	


	 2.	 		


	


	 (iii)	 The theory of plate tectonics developed from Wegener’s earlier theory.


		  Describe the theory of plate tectonics.	 [2]


		


	


	


Pangaea


Europe Asia


Australia


Australia


India


Antarctica
Antarctica


South
America


South
America


North
America


Europe Asia
North
America


Africa


Africa


Laurasia


Gondwana


225 million years ago


100 million years ago


150 million years ago


Earth today
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	 (iv)	 Name two natural disasters that may occur near the boundaries between tectonic 
plates.	 [2]


	 1.	 		


	 2.	 		


	 (c)	 The diagram shows how the Earth’s atmosphere today compares with the atmosphere 
4 billion years ago.


15


4 billion years ago Present day


Carbon dioxide


Oxygen
Nitrogen
Argon
Ammonia
Methane


	 (i)	 State three differences between the present day atmosphere and the atmosphere 
4 billion years ago.	 [3]


	 1.	 		


	 2.	 		


	 3.	 		


	 (ii)	 Green plants were involved in bringing about changes. Name the process green 
plants use to make their food.	 [1]
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


4. (a)   230  0.02 (subs) (1) 
= 4.6 W (1) 
 
4.6 only on answer line (2) 
 


1  
1 


 2 2  


 (b) (i)  LE = 30 (J)(1) 
HE = 70 (J)(1) 
 
Don’t penalise incorrect unit 
 


 2  2 2  


  (ii)  Efficiency =2.2/44 (1)   100  
= 5 (%) (1) 
 
5 only on answer line (2) 
0.05 on answer line (1) 
 


1  
1 


 2 2  


 (c) (i)  2 300 - 600 = 1 700 
 


 1  
1 1  


  (ii)  1 700 (ecf) × 0.35 = 595  
 


 1  
1 1  


  (iii)  595 (ecf) 
 


 1  
1 1  


    Question 4 total 2 7  9 9  
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1


2



Sticky Note

The substitution into the equation is correct. This gets a mark. The final answer is incorrect. It should be 4.6. 



Rectangle

It appears that this method of multiplying was used instead of a calculator. Multiplying 230 by 2 gives an answer of 460. But the multiplication is by 0.02. Where to place the decimal point? In 230, there are no decimal places. In 0.02 there are 2 decimal places. The total number of decimal places is 2. This means there will be 2 decimal places in the answer. So 460 becomes 4.60. 



Sticky Note

The Sankey diagram has been completed correctly. 







2


0


0


1
6



Sticky Note

However, initial substitution and answer are correct for both marks. 



Rectangle

This division, as shown, is incorrect. 



Rectangle

The candidate has multiplied the units used by the LED lamp by the carbon dioxide factor (0.35). This is not what is expected here. 



Sticky Note

The energy saved is the difference between the units used by the halogen lamp and the LED. Which numbers are relevant? What is the answer?



Sticky Note

It is not clear from the workings what has been done here. The previous answer from part (i) should be used. Using an energy saving of 210 kWh what would the answer be? 



Sticky Note

An ecf is allowed here so the answer should be exactly the same as the previous one. It is so it gets the mark. 












2 marks


2 mark



Sticky Note

Substitution and answer are correct for both marks. 



Sticky Note

The Sankey diagram has been completed correctly. 







0 mark


0 mark


0 mark


0 mark
4



Rectangle

The values have been substituted incorrectly. 



Sticky Note

This is not the answer for the substitution shown. 



Sticky Note

This is not the correct answer so zero marks. It is unclear what has been done to arrive at this answer since no workings are shown. 



Sticky Note

This is actually the mass of carbon dioxide emited by the LED. It is not the saving. What multiplication should have been done? 



Sticky Note

An ecf is allowed here. This answer should be the same as the previous one. It is not so no mark. The previous answer has been multiplied by 600 rather than 1. 












4a: 2


4bi: 2


2


1


1



Sticky Note

Substitution and answer are correct for both marks. 



Rectangle

Interesting method of completing the calculation. They have realised that
230 x 0.02 is the same as 23 x 0.2. Also that 0.02 = 1/5. It's a valid method. 



Sticky Note

The Sankey diagram has been completed correctly. 







4bii: 2


4ci: 1


4cii: 1


4ciii: 1


1


1


1


1


1



Sticky Note

Substitution and answer are correct for both marks. 



Sticky Note

Correct answer for a mark. Always good practice to show workings. 



Sticky Note

Correct answer. The workings show that 2 multiplications have been done before the subtraction. These are 2300 x 0.35 = 805 and 600 x 0.35 = 210. This is a valid method. Can you think of another method? 



Sticky Note

This is the correct answer. 
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4.	 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)	 Use the equation


power = voltage × current


		  to calculate the power of a 230 V mains LED lamp that operates on a current of 0.02 A.
[2]


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


	 (b)	 (i)	 LED lamps have an efficiency of 30%.


		  Complete the Sankey diagram below for an LED lamp.	 [2]


electrical 
energy = 100 J


light energy = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


heat energy = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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	 (ii)	 Use the equation


		  to calculate the efficiency of a 44 W halogen lamp that produces 2.2 W of light.
[2]


% efficiency = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


	 (c)	 An LED lamp is used to replace the halogen lamp.


		  Over 50 000 hours of use, the halogen lamp uses 2300 kWh of energy while the LED 
lamp uses 600 kWh.


		  Each 1 kWh of electricity used produces 0.35 kg of carbon dioxide.


		  Use the information above to answer the following questions.


	 (i)	 Calculate the energy saved by using an LED lamp instead of the halogen lamp.	[1]


energy saved = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . kWh


	 (ii)	 Calculate the saving in the mass of CO2 emitted.	 [1]


mass of CO2 = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . kg


	 (iii)	 The global warming potential of CO2 is 1.
		  Use the equation


equivalent mass of carbon dioxide = mass of gas × global warming potential of the gas


		  to calculate the reduction in the carbon footprint caused by changing one lamp.	[1]


equivalent mass of carbon dioxide = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  kgCO2eq


power usefully transferred
power supplied% efficiency =                                               ×  100


9
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


5. (a)   Indicative content  
 
How heat loss is reduced:  
1. Reduce conduction 


• Air is trapped (between the glass panes) 


• Air is an insulator 


2. Reduce convection (outside the window) 


• Air outside window heats up less 


Advice: 
No because: 
1. Most expensive type 
2. Smallest reduction in heat loss 150 J/s 
3. Longest payback time 
 
OR 
1. Install loft insulation first 
2. It’s the cheapest 
3. Biggest reduction in heat loss 580 J/s 
4. Shortest payback time 
 
OR 
1. Install cavity walls first 
2. A bigger reduction in heat loss 460 J/s 
3. Shorter payback time 
4. cheaper than double glazed windows 
 
Allow ‘mix and match’ but only credit cost of installation once 
 


 2 2 6  6 
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


    5-6 marks 
At least 5 points including reference to heat transfer section 
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. 
 
3-4 marks 
At least 3 points from any region 
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 
Up to two points from any region 
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. 
 


      


 (b) (i) I 830 – 250 = 580 (1) 
670 – 210 = 460 (1) 
Total = = 580 (ecf) + 460 (ecf) = 1 040 (1) 
 
Ecf only applied if subtractions shown 
 


 3  3 3  
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


   II 1 040 (ecf) 
 


 
1 


 1   


  (ii) I 800 + 1 300 = 2 100 (1) 
 


 
1 


 1 1  


   II 2 100 (ecf)/150 (1) 
= 14 (1) 
 


 2  2 2  


    Question 5 total 2 9 2 13 7 6 
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3 
marks



Rectangle

There are no details how heat loss by conduction and convection is reduced. The gap between the glass panes hasn't been mentioned. What is the purpose of this gap? 



Rectangle

The advice to foam fill the cavity walls first is good. This is justified by the fact it results in the least amount of energy loss and that it is half the price of double glazed windows. 



Sticky Note

The explanation of heat transfer is poor but the advice is good. This is a middle band answer. The answer does not start with a capital letter, its should be it's, there should be their. The mark awarded is 3. 







3 marks


0 marks


1 marks


2 marks
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Rectangle

The energy saving in the loft is calculated correctly. 



Rectangle

The energy saving due to cavity wall insulation is calculated correctly. 



Sticky Note

Both savings have been added correctly to give the right answer. 



Sticky Note

1 W is equivalent to 1 J/s so this answer should be the same as the previous one. It is not. The previous answer has been divided by 1000. 



Sticky Note

The costs of both types of insulation have been added correctly. 



Sticky Note

The answer is correct for 2 marks. The method used to arrive at the answer is unusual but it works. Can you think of another method? 












5a: 2



Rectangle

The gap between the panes of glass is sealed so hot air could not get in. There are no references as to how conduction and convection are reduced. How does the air gap reduce heat loss?



Rectangle

The advice to install these (first) is not the best. However the data for single and double glazed windows has been compared. 



Sticky Note

The explanation of heat transfer is poor and it is not good advice. However some data has been used to make a comparison. This makes it a lower band answer. It was given 2 marks. 







5bil: 1


5bill: 0


5biil: 1


5biill: 2


1


1


2



Rectangle

3 numbers from the table have been added together. 460 is the savings obtained by installing cavity wall insulation. This is the only number that gets a mark. 210 and 250 are not energy savings. 



Sticky Note

This is not the expected answer. It has not arisen from adding 2 energy savings so no further marks awarded.  



Sticky Note

1 W is equivalent to 1 J/s so this answer should be the same as the previous one. It is not. The previous answer has been divided by 10. 



Sticky Note

The costs of both types of insulation have been added correctly. 



Sticky Note

Correct answer for both marks. 












5a: 4


Tick


Tick


Tick



Rectangle

There are no details how heat loss by conduction and convection is reduced. The gap between the glass panes hasn't been mentioned. What is the purpose of this gap? 



Rectangle

The advice to install fibre glass in the loft first is good. This is justified by the fact it results in a much bigger reduction in energy loss and that it is cheaper than double glazed windows. 



Sticky Note

The explanation of heat transfer is poor but the advice is good. This is a middle band answer. There is only 1 spelling mistake. The mark awarded is 4. 







5bil: 3


5bill: 0


5biil: 1


5biill: 2


3


1


2



Rectangle

The energy saving in the loft is calculated correctly. 



Rectangle

The energy saving due to cavity wall insulation is calculated correctly. 



Sticky Note

Both savings have been added correctly to give the right answer. 



Sticky Note

1 W is equivalent to 1 J/s so this answer should be the same as the previous one. It is not. The previous answer has been divided by 10. 



Sticky Note

The costs of both types of insulation have been added correctly. 



Sticky Note

Correct answer for both marks. 
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5.	 The table below shows the amount of heat energy lost through different parts of a house. It 
also shows information about types of insulation that could be used.


	 (a)	 Explain how double-glazed windows reduce heat loss from a house and use the data 
to explain whether you would advise a homeowner to install this type of insulation first.


			   [6 QER]


	


	


	


	


	


	


	


	


	


	


	


	


Part of house Type of
insulation


Cost of
insulation


(£)


Energy lost per second from a 
house at a temperature of 20°C 


(J/s)


cavity walls
none 670


foam filled 1300 210


windows
single glazed 1400 460


double glazed 2600 310


loft
none 830


fibre glass   800 250
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	 (b)	 John has bought a house which does not have any loft insulation or cavity wall filling. It 
only has old single glazed windows. 


		  He decided to install fibre glass in the loft and fill the cavity walls with foam insulation. 


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


		  (i)	 I.	 Calculate the heat energy saved per second because of these changes.	 [3]


heat energy saved per second = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . J/s


	 II.	 Use the answer above to state the power saving to the home in watts. 	 [1]


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


		  (ii)	 I.	 Calculate the total cost of installing both types of insulation.	 [1]


cost = £ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


	 II.	 After installing the insulation, the fuel bill drops by £150 per year. Calculate 
the payback time. 	 [2]


payback time = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . years
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


  (ii)  Light (energy) used by (green) plants to make their own food / 
photosynthesis (1) 
 
+ any 2 × (1) from 
Energy lost at each stage because of: 
Respiration (1) 
Movement (1) 
waste materials (1) 
incomplete digestion (1) 
 
reference to growth/reproduction neutral 
 


3   3   


  (iii)   Any 2 ×(1) from: 
Taken up by plant roots (1) 
and used to {make new protein/amino acids/DNA} (1) 
used for growth / repair (1) 
 


2   2   


    Question 6 total 7 7  14 4  
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