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6b 268 0.7 0.9 3 23.4 96.8
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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.


	WJEC 2022 Online Exam Review
	GCSE Applied Science (Double) Unit 3 Higher 3445UC0-1
	Item Level Data
	Facility factor graph
	Question 4
	Mark scheme
	Example 1
	Example 1 marked

	Example 2
	Example 2 marked

	Example 3
	Example 3 marked


	Question 5
	Mark scheme
	Example 1
	Example 1 marked

	Example 2
	Example 2 marked

	Example 3
	Example 3 marked


	Question 6
	Mark scheme
	Example 1
	Example 1 marked

	Example 2
	Example 2 marked

	Example 3
	Example 3 marked








0 mark


3
















0 mark


4
















1 mark


3
















 


© WJEC CBAC Ltd. 17 


Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


4. 
HT 


(a)   Fertilisers {increase the yield/ make plants grow 
{quicker/bigger/more}/prevent deficiency diseases} (1) 
Fertilisers can pollute waterways/ cause weed growth / cause 
eutrophication (1) 
 
Pesticides kill pests (1) 
Pesticides can build up in food chain/ harm top consumer/ kills 
non-target species / bioaccumulation / forms resistance in pests 
(1) 
 


4   4   


 (b) (i)  68 - 29 = 39 (1) 
39/5 (1)  
= 7.8 (1) 
 
OR 
 
29 ÷ 5 = 5.8 (1) 
68 ÷ 5 = 13.6 (1) 
Difference= 7.8 (mm/week) (1) 
 


 3  3 2  


  (ii)  0.2 to 0.4  increase from 29 to 58 / 58 ÷ 29 = 2 (1) 
0.4 to 0.8  increase from 58 to 73 / 73 ÷ 58 = 1.2 / should increase 
for 58 to 116 (1) 
so do not agree (1) 
Do not allow 3rd marking point without justification 
 
For 2 marks: 
Incomplete use of data in agreement and disagreement followed 
by ‘do not agree’  
 
For 1 mark: 
Incomplete use of data in agreement or disagreement followed by 
‘do not agree’  
 


  3 3 3  
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


 (c)   • Selective breeding / selection of individuals with {favourable 
characteristics/largest rice yields} (1) 


• Collect seeds from plants with largest rice yield / collect seeds 
from best plants (1) 


• Cross {breeding/pollination} (of selected individuals) (1) 


• Further selection of offspring / Repeat process over time (1) 
 


4   4   


 (d)   Any 2 × (1) from: 
Growing plants without soil / in water / in solution (1) 
containing minerals/nutrients (1) 
that is {pumped/moved} around (the plant roots) (1)  
 


2   2   


    Question 4 total 10 3 3 16 5  
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Sticky Note

The answer includes the advantages and disadvantages of using fertilisers and pesticides. Therefore 4 marks are given. 
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13



Rectangle

Data has been taken from the correct rows and divided by 5. Notice the top row includes a heading 'Plant growth after 5 weeks'. The question asks about plant growth per week. This part of the method is correct and earns 2 marks. 



Rectangle

This method finds the difference between the means and then divides by 5 to give the correct answer. 



Sticky Note

Two methods are shown. The examiner must take the method whcih gives the answer shown on the line. 19.4 comes from adding the values 5.8 and 13.6. They should have been subtracted. Since the last step is incorrect only the first 2 method marks are given. 



Sticky Note

Two pairs of doubling in the fertiliser can be seen in the table. These are 0.2 to 0.4 and 0.4 to 0.8. Comments refer to each pair. However more detail is required. So for example, when referring to 0.2 to 0.4, it should mention growth doubles from 29 to 58. The comment about 73 not being double 58 does not include fertiliser concentrations. Therefore only 2 marks awarded. 



Sticky Note

This is a good answer that covers 3 out of 4 marking points for 3 marks. Once plants are selected, seeds need to be collected for cross-pollination. 



Sticky Note

This is a very good answer that earns both marks. 
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1 mark


1 mark



Sticky Note

The answer includes the disadvantages of using fertilisers and pesticides. It does not mention any of the advantages. Therefore 2 marks are given. What would you add to the answer?



Rectangle

The dashes drawn here relate to (b)(i). They make sure that data is taken from the relevant rows. This is good practice. 







3 marks


2 marks


1 mark


1 mark


1 mark


2 marks


12



Rectangle

Data has been taken from the correct rows and divided by 5. Notice the top row includes a heading 'Plant growth after 5 weeks'. The question asks about plant growth per week. 



Sticky Note

Correct method and answer for full marks. 



Sticky Note

Two pairs of doubling in the fertiliser can be seen in the table. These are 0.2 to 0.4 and 0.4 to 0.8. Comments should refer to each pair. This answer refers to 0.4 to 0..8 by stating that 58 should be doubled to 116. The data for 0.2 to 0.4 is ignored. 2 marks are awarded. Note that the comment about 68 doubling to 136 is irrelevant here since the table does not include data for 1.2 (the double of 0.6). What comment could you add when fertiliser units double from 0.2 to 0.4? 



Sticky Note

This is a good answer that covers 3 out of 4 marking points for 3 marks. Once plants are selected, seeds need to be collected for cross-pollination. 



Sticky Note

This is a very good answer that earns both marks. 
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2 marks



Rectangle

The answer includes the advantages of using fertilisers and pesticides. It does not mention any of the disadvantages. Therefore 2 marks are given. What would you add to the answer?



Rectangle

These comments are not relevant here. 







1 mark


1 mark


1 mark
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Sticky Note

The method shows only the first part of the calculation. The mean growth values have been subtracted to give 39. This does not answer the question. Notice the top row includes a heading 'Plant growth after 5 weeks'. The question asks about plant growth per week. What is the next step in the method? 



Sticky Note

Two pairs of doubling of the fertiliser can be seen in the table. These are 0.2 to 0.4 and 0.4 to 0.8. Comments should refer to each pair. This answer refers to 0.4 to 0..8 but does not include any data about growth. Only 1 mark is awarded. The data for 0.2 to 0.4 is ignored. 



Sticky Note

There is a vague reference here to selective breeding which earns a mark. What else could you add to gain more marks? 



Sticky Note

The answer refers to the use of water instead of soil for 1 mark. What else could be added? 
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	 (c) 	 Explain, in terms of structure and bonding, why the electrical conductivity of sodium 
chloride is dependent upon its state. 	 [3]


	


	


	


	


	


4.	 Food self-sufficiency means that a country produces enough food to feed all of its people 
without having to import food from other countries. 


	 (a) 	 Discuss the impact of using fertilisers and pesticides in farming. 	 [4]


	


	


	


	


	


	


	


	 (b) 	 Students investigated the effect of one type of NPK fertiliser.


		  Rice plants were treated with solutions of different concentrations of this NPK fertiliser.  
They were treated each day for five weeks.


		  The growth of each plant was recorded and the results are shown in the table below.


8


Concentrations of 
NPK fertiliser


(units)


Plant growth after 5 weeks (mm)


plant 1 plant 2 plant 3 plant 4 mean


0.2 27 29 32 28 29


0.4 55 57 58 62 58


0.6 65 67 68 72 68


0.8 70 72 73 77 73
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	 (i) 	 Calculate the difference in mean plant growth per week for the plants treated with 
0.2 and 0.6 units of NPK fertiliser. 	 [3]


difference = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  mm/week


	 (ii)	 John suggests that mean growth always doubles if the concentration of fertiliser 
is doubled. Use data from the table to explain whether you agree with him. 	 [3]


	


	


	 (c) 	 Describe how plant breeding programmes are used to produce crops with higher rice 
yields.	 [4]


	


	


	


	


	


	


	


 	 (d) 	 Hydroponics is used to grow plants under controlled conditions. 
		  Describe how hydroponics differs from traditional methods of growing plants. 	 [2]


	


	


	


	


16
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


5. 
HT 


(a)   C = 12  H = 1  N = 14  O = 16  (1) 
2C = 24 (1) 
3H = 3 (1) 
 
Mr = 57 
 
24, 3, 14 and 16 seen – 3 marks 
 


 4  4 3  


 (b)   Conversion to 30 000 000 g (1) 
Number = 30 000 000 / 57 (ecf) (1) 
= 526 000 (1) 
 
Answer of 526 = 2 marks 
526 320 = 2 marks 
526.32 = 1 mark 
 


 3  3 3  


 (c)   Indicative content 
 
Reaction pathway: 


• The reaction pathway shown is for an exothermic reaction.  


• This means that the difference in PE is released as heat. 
 
Bond energies: 


• During a reaction bonds are broken and formed 


• More energy released when bonds are formed than when bonds 
are broken 


 
Thermal runaway  


• Thermal runaway occurred because an increase in temperature 
arose  


• which causes an increase in reaction rate 


• which further increases the temperature  


• The gas pressure was so great that the valve blew open 
releasing the toxic gas.   


 


 6  6   







 


© WJEC CBAC Ltd. 20 


Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


    5-6 marks 
At least 5 statements taken from all 3 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. 
 
3-4 marks 
At least 3 points from two areas 
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 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 5 total  13  13 6  
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4 marks


2 marks



Rectangle

The correct values of relative atomic mass have been extracted from the Periodic Table. (1 mark). 



Rectangle

2 C and 3 H have been accounted for (2 marks). 



Sticky Note

Correct addition so final mark given. 



Rectangle

The correct equation is being used. There is a problem with mixed units. Here 30 000 kg is being divided by 57 g. A conversion is required so the same unit is used for both values. 
Convert 30 000 kg to g. What is the value? 



Sticky Note

A mark is deducted for the lack of a conversion. The rest of the method is fine. 2 marks awarded. 







6 marks


12



Rectangle

The type of reaction is recognised. 



Rectangle

The description bond energies is correct. 



Rectangle

Thermal runaway is described here. 



Sticky Note

All parts of the question have been addressed well. There is one long sentence in the middle but overall the answer is well written. 6 marks are awarded. 












5a: 2


5b: 2


2


2



Rectangle

The correct values of relative atomic mass have been extracted from the Periodic Table. (1 mark). 



Rectangle

2 C and 3 H have been accounted for (2 marks) but then they are doubled to 4 C and 6H. Notice the x 2. This reduces the mark to 1. 



Rectangle

This is not required here. 



Rectangle

The correct equation is being used. An ecf is allowed from the previous answer so 60 is used here.There is a problem with mixed units. Here 30 000 kg is being divided by 60 g. A conversion is required so the same unit is used for both values. 
Convert 30 000 kg to g. What is the value? 



Sticky Note

A mark is deducted for the lack of a conversion. The rest of the method is fine. 2 marks awarded. 







5c: 3



Rectangle

The correct type of reaction has been identified. 



Rectangle

There is a comment about bonds but it does not go into details about the relative size of energy required to break bonds and make bonds. 



Rectangle

There is a comment about a rise in temperature but it does not go into detail about thermal runaway. 



Sticky Note

The type of reaction is recognised but there is a partial response about bond energies and thermal runaway. This is a middle band answer and is given 3 marks. What could you add to make it a top band answer? 



prices

Sticky Note

Marked set by prices












5a: 4


5b: 0


1


3



Sticky Note

The correct values of relative atomic mass have been extracted from the Periodic Table. (1 mark). 
2 C and 3 H have been accounted for (2 marks). 
Correct addition so final mark given. 




Sticky Note

This is not the correct method of calculating the number of moles. What should be done? 







5c: 3



Sticky Note

The type of reaction is recognised. 



Sticky Note

There is a comment about bonds but it is vague at the end of the sentence. 



Sticky Note

There is a comment about speeds up the reaction but it does not fully go into details about thermal runaway. 



Sticky Note

The type of reaction is recognised but there is a partial response about bond energies and thermal runaway. This is a middle band answer and is given 3 marks. What could you add to make it a top band answer? 












12


12


Examiner
only


© WJEC CBAC Ltd. (3445UC0-1)


5. 	 The release of a cloud of highly toxic methyl isocyanate (MIC) gas from a pesticide plant in 
Bhopal led to the deaths of thousands of people.


	 On the night of the disaster MIC reacted with water that leaked into a storage tank, causing an 
explosion. As a result, MIC was released into the atmosphere.


	 The chemical formula of MIC is CH3NCO and the equation for the reaction of MIC with water 
is shown below.


2CH3NCO  +  H2O  →  C3H8N2O  +  CO2 


	 (a) 	 Calculate the relative molecular mass (Mr ) of MIC using information from the Periodic 
Table on page 16. Show your workings, starting with the relative atomic mass (Ar) of 
each element found in MIC. 	 [4]


Mr = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


	 (b)	 Approximately 30 000 kg of MIC gas was released. Calculate the number of moles 
released to three significant figures using your answer in (a). 	 [3]


number of moles = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .







Turn over.13


13
Examiner


only


© WJEC CBAC Ltd. (3445UC0-1)


	 (c)	 The structural equation and reaction pathway for the reaction causing the explosion in 
the Bhopal plant are shown below.


C O)N2(H3C N H2O+


H H


CO2+
O


CH3H3C
N N


MIC


1,3–dimethylurea


Energy


		  Use all the information above to explain why the reaction between MIC and water 
resulted in an explosion in terms of reaction pathway, bond energies and thermal 
runaway.	 [6 QER]
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


6. 
HT 


(a)   Composites are a combination of materials / non-metals (1) 


 
with different  properties (1) 


 


2   2   


 (b)   Atoms are different sizes. (1) 
{Breaks up/distorts/changes} the regular structure of the metal (1)  
Making it more difficult for layers to slide over each other. (1) 
 


 3  3   


 (c)   CSA = 5  6 (1) 
= 30 (1) 
90 = force/30 (ecf) (1) 


Force = 90  30 (ecf) (1) 


Conversions 9.0  107    3.0  10-3 (1) 
270 000 N (1) 
 
Ans of 2 700 (5) 


Award 5 marks for ans of 2.7  10n where n is any value other 
than 5 
 


CSA = 5  6  22 = 660 no marks 
Answer of 59 400 (3) marks 
 


1 5  6 6 6 


    Question 6 total 3 8  11 5 6 
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6a: 1


6b: 3


1


1


1


1



Sticky Note

A mark is given for recognising it is a combination of materials.



Sticky Note

This refers to different sized atoms, how the regular structure changes becoming more difficult for layers to slide over each other. Full marks given. 







6c: 3


3



Sticky Note

If the method had stopped here then the value of area would be correct. However there is another multiplication leading to an answer of 660. This is not the area. What is it? No marks awarded here. 



Sticky Note

The equation has been manipulated correctly. Substitution is correct since an ecf is allowed for the area answer. The answer shown within the workings is correct. However there are no conversions. 3 marks are awarded. 












1 marks


1 mark BoD


1 mark



Sticky Note

This is sufficient to earn both marks. 



Sticky Note

A mark is given for recognising the layers would find it more difficult to slide over each other. It does not explain why it becomes more difficult. There are clues in the diagrams. What differences do you notice between the two diagrams? 







6 marks


9



Rectangle

The appropriate values have been chosen to calculate the cross sectional area. (2 marks). 



Sticky Note

Both conversions are correct (1 mark). 



Sticky Note

The manipulation and substitution are correct (2 marks). 



Sticky Note

The final calculation is correct (1 mark). 












1 mark Bod


1 mark



Sticky Note

A mark is given for recognising it is a combination of materials. The rest of the answer is too vague to earn any more credit. 



Sticky Note

A mark is given for recognising the structure has become irregular. It does not refer to the different sized atoms. There is no mention of layers sliding over one another. 







3 marks


5ecf



Rectangle

This is not a calculation of cross sectional area. Do you know what has been calculated? What should the equation to calculate the area look like? 



Sticky Note

The equation has been manipulated correctly. Substitution is correct since an ecf is allowed for the area answer. The answer shown within the workings is correct. However the conversions for the final answer are incorrect. 3 marks are awarded. 
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6.	 Modern javelins are made of aluminium alloys or aluminium composite materials.


	 (a) 	 Describe what is meant by the term ‘composite material’. 	  [2]


	


	


	


	 (b)  	 Pure aluminium is too flexible to make javelins. Copper can be mixed with aluminium to 
produce an alloy.  


Pure aluminium Copper and aluminium alloy


		  Use the diagrams and your own knowledge of alloys to explain how the presence of 
copper atoms in the aluminium results in the alloy being more rigid than pure aluminium.


	 [3]
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	 (c) 	 An engineer was asked to determine the force required to break a pure aluminium 
rectangular bar.


F


F


22 cm


6 cm


5 cm


		  The tensile strength of pure aluminium is 90 MN/m2. 


		  Use the information above and the equation


			   tensile strength =  


		  to calculate the force (F) required to break this bar. 	 [6]


		  (1 MN = 106 N and 1 cm2 = 10–4 m2).


force (F) = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . N


END OF PAPER


force
cross-sectional area


11
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HIGHER TIER 
 


SUMMARY OF MARKS ALLOCATED TO ASSESSMENT OBJECTIVES 
 


Question AO1 AO2 AO3 TOTAL MARK MATHS PRAC 


1 5 2  7   


2 5 2 5 12 4  


3 7 8 3 18 6 7 


4 6   6   


5  10 3 13 9 9 


6 7 6  13 4  


7  2 4 6  4 


       


TOTAL 30 30 15 75 23 20 
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