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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1(a) 7296 2 0.8 3 67.4 99.9
1(b) 7301 3.3 1.5 6 54.7 100
2(a) 7211 1.5 1 4 37 98.7
2(b) 7287 2.4 1.3 4 59.9 99.8
2(c) 7242 1.9 1 3 64.6 99.2
3(a) 7294 1.8 1.3 4 46.1 99.9
3(b) 7240 3 1.5 5 59.5 99.1
4(a) 7272 1 1 3 34.1 99.6
4(b) 7075 0.1 0.4 1 14.7 96.9
4(c) 7094 0.4 0.5 1 41.9 97.1
5(a) 7290 3.6 1.1 5 73 99.8

5(b)(i) 7090 1.7 1.4 4 43.6 97.1
5(b)(ii) 6657 0.6 0.9 3 21.6 91.2

6(a) 7294 2.4 1.2 5 47.2 99.9
6(b) 7133 2.7 2 6 45.3 97.7
7(a) 6948 1 1.2 3 33.6 95.1
7(b) 7238 1.5 1.5 5 29.2 99.1

8(a)(i) 7078 0.5 1.1 3 15.8 96.9
8(a)(ii) 7121 1.2 0.9 3 39.9 97.5

8(b) 7179 0.3 0.4 1 25.6 98.3
9(a) 7253 2.2 0.9 3 73.6 99.3
9(b) 7266 0.6 0.8 3 21.6 99.5
9(c) 7163 0.1 0.4 2 5.1 98.1
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


6 (a) (i)  Medium 
 


  1 1   


  (ii)  Nitrates (levels) {peak/ are high/ increase} around {January/ 
winter (months)/ start of the year}(each year) (1) 
Nitrate levels {decrease/ are low} {between April and October/ 
in summer/ in July/ middle of the year} (each year) (1) 
 


 2  2   


  (iii)  Nitrates used by {algae/ (aquatic) plants} (1) 
For {growth / protein} (1) 
OR 
In {summer/ named month} less rainfall (1) 
less leaching of nitrates/ less run off/ less eutrophication (1) 
OR 
(terrestrial) plants use more nitrate in summer (1) 
Therefore less fertiliser run off/ owtte (1) 
2nd mark must be linked to first 
 


 2  2   


 (b)   Indicative content: 
 


• Ref. fertilisers containing nitrates/ NPK 


• washed into water/ run off/ leaching 


• (the algal bloom) blocks the sunlight from aquatic plants 


• plants die 


• decompose/ break down/ decay 


• by decomposers/microorganisms/ bacteria/ fungi/ microbes 


• which use oxygen 


• in (aerobic) respiration 


• {animals/ fish} {suffocate/ die} 
 


6   6   







 


© WJEC CBAC Ltd. 17 


Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


    5-6 marks 
At least seven points from the indicative content 
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 four points from the indicative content 
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 
At least one point from the indicative content 
There is a basic line of reasoning which is not coherent, largely 
irrelevant, supported by limited evidence and with 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. 
 


      


    Total for question 6 6 4 1 11 0 0 


 
 
 
  












Rectangle



Rectangle



Sticky Note

Incorrect cross-reference of graph and table







Accepted



Sticky Note

The candidate has not named any months of the year, but the trend is clearly described by their use of "start" and "middle".



Accepted



Line



Line



Line



Accepted



Sticky Note

There are two pieces of indicative content provided in the first paragraph.
The remaining paragraphs are irrelevant. 

Lower band - one mark awarded.



Sticky Note

0 marks awarded












Rectangle



Rectangle



Sticky Note

Incorrect cross-referencing of graph and table.







Rectangle



Rectangle



Sticky Note

The candidate describes "risk of nitrate concentration". The graph shows nitrate concentration not risk. Therefore an incorrect response (risk) cancels a correct response (nitrate concnetration).



Line



Sticky Note

The candidate gets benefit of the doubt here as professional judgment would interpret this as "in the summer months it gets hotter ......"





Accepted



Line



Line



Line



Accepted



Sticky Note

With the use of professional judgment, the candidate gets benefit of the doubt here. “Bleed into the river” is not a very good expression of leaching, however when read in its entirety the final sentence does explain that “less excess fertiliser run off” is happening, thus gaining the second marking point.
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Line



Line



Line



Line



Line



Line



Pencil



Accepted



Accepted



Accepted



Accepted



Accepted



Sticky Note

There are 7 pieces of indicative content. This puts the answer in the top band. Unfortunately, the candidate has referred to algae respiring, rather than the bacteria. The candidate does not gain the indicative content for respiration due to the incorrect context.

Five marks awarded.













Accepted
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Line



Line



Line



Accepted



Accepted



Line



Accepted



Sticky Note

This is another way of expressing that "plants use more nitrate"
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Line



Line



Line



Line



Line



Line



Line



Line



Accepted



Accepted



Accepted



Accepted



Accepted



Accepted



Sticky Note

All the indicative content has been included and there is a sustained line of reasonong which is coherent and logically structured.

Top band - full marks awarded.
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6.	 Nitrate Vulnerable Zones (NVZ) are areas where nitrate concentrations are a risk to human 
health, or harmful to the aquatic environment.


	 Llangorse lake is the largest natural lake in south Wales. Approximately two-thirds of 
the surrounding land is used for intensive farming. Natural Resources Wales (NRW) has 
calculated that 99 % of the nitrate found in Llangorse lake comes from intensive farming.


	 Table 6.1 is used by NRW to estimate the risk from nitrate levels in water.


Nitrate concentration (mol / dm3) Risk
< 0.5 very low


0.5 – 1.0 low
>1.0 – 1.7 low – medium
>1.7 – 3.5 medium
>3.5 – 6.0 medium – high


>6.0 high


	 Between December 2011 and July 2014, water samples were taken from Llangorse lake and 
the nitrate concentration analysed.


	 The results are shown in Graph 6.2.
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	 Algal blooms were observed in Llangorse lake between April and October for each year 
shown in Graph 6.2.


	 (a)	 (i)	 Using the information above, state the risk level for nitrates in Llangorse lake in 
January 2013.	 [1]


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


Examiner
only


Table 6.1


Graph 6.2
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	 (ii)	 Describe the annual trend common to all years shown in Graph 6.2.	 [2]


	


	


	


	


	 (iii)	 Suggest a possible explanation for the common annual decrease in the nitrate 
levels in Llangorse lake.	 [2]


	


	


	


	


	 (b)	 Explain how intensive farming leads to the formation of algal blooms and how these 
algal blooms can be harmful to aquatic animals.	 [6 QER]


	


	


	


	


	


	


	


	


	


	


	


	


	


	


	
11
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Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


8 (a) (i)  3 marks = 17 000% 
If incorrect award 2 marks for 
16566.666666667 (correct rounding) 
If incorrect award 1 mark for any of 
16566/ 16566.6 (incorrect rounding) 
1.5−0.009


0.009
 x 100  


 


  
1.491


0.009
 x 100 


 


 3  3 3  


  (ii)  Mercury {released into the air falls in rain/ enters water} (1) 
Concentration increases along food chain/ bioaccumulation 
(1) 
{Reaches toxic level / causes infertility/  
nervous system damage/ kidney damage/  
breathing difficulties/ it is lethal/ causes death} (in humans) 
(1)  
 


1   
 


2 


3 


  


 (b)   Reduction in CO2 emissions reducing {global warming/ 
climate change/ greenhouse effect/ or description of}  
Reject stopping/ preventing 
Accept less sulfur dioxide resulting in less acid rain 
 


1   1   


    Total for question 8 2 3 2 7 3 0 


 
 
 
  












Rejected







Line



Line



Pencil



Sticky Note

If the candidate had explained “…. which cause it to accumulate in higher concentrations ……” they would have gained a mark. Alternatively, they would have gained a mark if they had explained “… which cause it to bioaccumulate in higher quantities …”




Accepted



Accepted



Rectangle



Rectangle



Sticky Note

The candidate did not gain a mark here because they did not link reducing combustion of fossil fuel with LESS carbon dioxide.












Rejected



Sticky Note

This candidate knows how to calculate a percentage, however they do not know which values they need to use.



Sticky Note

The value here should represent the change

=1.5-0.009



Sticky Note

This value should represent the original or starting value

=0.009







Accepted



Line



Line



Accepted



Line



Accepted



Sticky Note

This candidate should have completed their answer on the additional page.



Rectangle



Sticky Note

This is a good answer. However, the candidate has not been specific and linked combustion of fossil fuels with release of carbon dioxide. 













Sticky Note

This candidate has learnt the formula for a percentage change calculation.
All they need to do now is to obtain the correct numbers from the information provided.

This is a very good example of how to show your calculations.



Accepted



Accepted



Accepted







Line



Line



Line



Line



Sticky Note

This is a round about way of expressing increasing concentrations of mercury as you move up the food chain.



Accepted



Accepted



Accepted



Accepted



Sticky Note

This answer gets the mark, but must be taken in its entirety. The beginning notes the link between burning fossil fuels and carbon dioxide increase leading to global warming. which does not gain the mark. However, they eventually link reducing combustion of fossil fuels with a reduction in carbon dioxide which, in conjunction with the first part of the answer, explains the benefit.

A more eloquent way of explaining would be to say, “Reducing the combustion of fossil fuels would lead to less carbon dioxide being released reducing the effects of global warming.
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8.	 The United Nations Minamata Convention on Mercury is a global treaty to protect human 
health and the environment from the toxic effects of the heavy metal mercury.


	 In 2010, combustion of fossil fuels by industrial processes produced 24% of the total global 
emissions of mercury. Image 8.1 shows how this mercury is cycled in the environment.


© WJEC CBAC Ltd.


Human (1.5 ppm)


Large fish (0.995 ppm)


Small fish (0.013 ppm)


Plankton (0.009 ppm)


Mercury (Hg)


Mercury in water
(0.0001 ppm)


Industrial
processes


Mercury
in rain


ppm = concentration of 
mercury in parts per million


	 (a)	 (i)	 Calculate the percentage increase in mercury from the plankton to humans.
		  Give your answer to two significant figures.	 [3]


Percentage increase = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 


Image 8.1
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	 (ii)	 Using Image 8.1 and your own knowledge, explain how the mercury released  


during the combustion of fossil fuels by industrial processes becomes harmful to 
humans.	 [3]


	


	


	


	


	


	


	


	


	 (b)	 Apart from reducing mercury pollution, explain how reducing the combustion of fossil 
fuels can benefit the environment.	 [1]


	


	


	


	


© WJEC CBAC Ltd.
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© WJEC CBAC Ltd. 14 


Question Marking details 
Marks available 


AO1 AO2 AO3 Total Maths Prac 


4 (a) (i)  To kill the {microorganisms/ bacteria/ fungi} (on the surface of 
the peas) 
 


1   1  1 


  (ii)  Peas have respired (1) 
Heat (energy) released (1) 
 


 2  2  2 


 (b)   It shows that the temperature rise (in flask A) was due to heat 
released by the peas in respiration/ to show that dead peas (in 
flask B) would not respire 
 


  1 1  1 


 (c)   Lower + {anaerobic respiration is less efficient/ glucose is not 
completely broken down/ less energy released per glucose 
molecule/ not all the glucose was broken down/ ORA} 
 


 1  1   


    Total for question 4 1 3 1 5 0 4 


 
 
 
  
















Line



Line



Sticky Note

The candidate knows that respiration is occuring. However, the answer is not specific enough. 
If the candidate had stated "the rate of respiration in peas ....." then they would have gained one mark.



Line



Sticky Note

No mark here. Reference to energy is not qualified.
If candidate had referred to heat or thermal energy they would have gained a mark.







Line



Sticky Note

Candidate has mixed up treatments for flasks A and B



Line



Accepted



Sticky Note

This is an acceptable spelling error.
















Line



Line



Line



Sticky Note

An example of a candidate not being specific with their answer.

"respiration in peas" would have gained a mark.



Sticky Note

The candidate gains the mark for heat being released.



Accepted



Sticky Note

incorrect = 0 marks







Accepted



Sticky Note

no reference to respiration = 0 marks
















Rectangle



Sticky Note

The answer to (a)(i) has stated the purpose "kill the bacteria" and has also included a full explanation.

Always look at the command words. 
State requires a brief sentence without any explanation.

Even though this explanation is excellent, it gains no extra marks.




Accepted



Line



Line



Line



Accepted



Accepted







Line



Line



Rectangle



Sticky Note

This answer at first seems to be correct. 
The candidate has recognised that there is no respiration in flask B. However, they incorrectly state that the peas have been denatured. If they had explained that the "peas had been killed" or that the "enzymes in the peas had been denatured", they would have gained the mark.



Sticky Note

The candidate has provided the reverse answer as a reason.



Accepted
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4.	 The experiment shown in Image 4.1 was set up to investigate respiration in germinating peas.


	 Image 4.1


temperature
sensor
cotton wool plug


thermos flask


data logger
laptop


peas


A B C


	 The flasks all contained an equal mass of peas. Table 4.2 shows the treatment that each flask 
received:


Flask Treatment


A Germinating peas soaked in disinfectant.


B Germinating peas which had been boiled for 30 minutes then soaked in disinfectant.


C Germinating peas which had been boiled for 30 minutes.


	 The temperature of the flasks was monitored for 120 hours.


Table 4.2
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	 The results of the experiment are shown below in Graph 4.3.
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	 (a)	 (i)	 State the purpose of soaking the peas in disinfectant in flasks A and B.	 [1]


	


	


	 (ii)	 Explain the results for flask A between 0 and 24 hours.	 [2]


	


	


	


Graph 4.3
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	 (b)	 Explain how flask B acts as a control experiment for flask A.	 [1]


	


	


	


	 (c)	 Aerobic respiration of one molecule of glucose releases 38 molecules of ATP.
		  State whether the number of molecules of ATP produced from anaerobic respiration 


would be higher or lower than 38. Give a reason for your answer.	 [1]


	


	


5
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