
WJEC 2018 Online Exam Review

LEVEL 3 ENVIRONMENTAL SCIENCE UNIT 4 4473U40‐1

All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %

1‐4 50 9.9 3.5 22 45 100

5 50 3.1 1.7 8 39 100

6 49 2.1 2.4 12 17.3 98

7 49 1.4 2 8 17.6 98

8 50 4 1.8 9 44.9 100

9 50 3.1 2.8 16 19.4 100

10 48 2.5 2 15 16.9 96
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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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Sticky Note

The candidate does not understand the term.



Sticky Note

If the candidate had stated that natural gas was a fossil fuel they would have gained a mark here. The idea of net carbon dioxide production/carbon neutrality is hinted at but not explicitly stated. This answer does not gain any credit.







Sticky Note

This answer fails to draw any comparisons between the two types of power stations so doesn't answer the question. Running costs are not credited in the mark scheme.



Sticky Note

The second marking point is awarded here 












Sticky Note

Universal indicator is not precise enough to give pH readings to two decimal places. The candidate has obviously used a pH meter but has referenced the specific practical rather than applying the idea of precision.



Sticky Note

The candidate has tried to use the formula for pH to work backwards, producing an inadequate answer.



Sticky Note

The candidate cannot define a reducing environment in terms of the oxygen present.







Sticky Note

The candidate nearly achieves the fifth marking point here but fails to mention the protons required to make water. They have also confused the protons for electrons passing through ATP synthase for the fourth marking point.



Sticky Note

No mark awarded



Sticky Note

This does not answer the question



Sticky Note

This is too vague to gain any credit
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Question Marking details 


Marks Available 


LO1 LO2 LO3 LO4 Total AC 
Unit 
Link 


7 (a) Movement of molecules against their concentration gradient which 
requires ATP  


do not accept energy for ATP 
1 1 1.1 


(b) C,+2  +4     H, +1  0 (1) 


Carbon has been oxidised, hydrogen has been reduced (1) 
2 2 2.2 


(c) (i) Ammonia/ammonium ion 


Accept names or formulae 
1 1 1.5 


(ii) ammonium ions converted into nitrite  (1) 


Nitrosomonas (1) 


nitrite converted into nitrate  (1) 


Nitrobacter (1) 


Allow (1) for 'nitrifying bacteria' if no others named 


4 4 1.5 


Total question 7 6 2 0 0 8 












Sticky Note

This answer is too vague to gain credit



Sticky Note

This was accepted as an alternative to the carbon neutral (third) marking point







Sticky Note

One mark awarded for nuclear waste.The answer here lacks detailed analysis and just repeats information from the stem.



Sticky Note

The candidate has confused nuclear fission and nuclear fusion but gains credit for the final marking point.












Sticky Note

The candidate has not mentioned the gradient or the energy requirement.



Sticky Note

The candidate has made an attempt at calculating oxidation numbers but has the signs the wrong way around in carbon monoxide and hasn't worked out the numbers for the individual atoms in the molecules.



Sticky Note

The species being oxidised and reduced are required for the second marking point.







Sticky Note

Not an accepted answer for plants



Sticky Note

This question is straight recall and the candidate has obviously revised this topic. This is a particularly good answer.

























Sticky Note

The mark was awarded here as a pH probe has sufficient precision.



Sticky Note

The first mark was awarded here for the calculation for the moles, even though the answer is incorrect.



Sticky Note

Further marks for the relationship and volume were not awarded.



Sticky Note

The candidate cannot define a reducing environment in terms of oxygen.



prices

Sticky Note

Marked set by prices



prices

Sticky Note

Marked set by prices







Sticky Note

No marks were awarded here. The candidate has confused hydrogen atoms and electrons. The answer also seems to confuse respiration with photosynthesis.



Sticky Note

Here the candidate is confused with general nucleotides.



Sticky Note

This does not answer the question, and  is referring to ATP as an energy store.



Sticky Note

No third answer was given.



Sticky Note

No credit was given for the bonus annotation.
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Question 
Marking details 


Marks Available 


LO1 LO2 LO3 LO4 Total AC 
Unit 
Link 


6 (a) (i) 
Tested with a pH probe/meter (1) 
Do not allow pH reader 


1 1 2.1 ? 


(ii) 
n = cv, n = 5.25 × 10−3  


1000


25
(1) =    ( 1.3125 × 10−4 ) 


1:2 relationship (1) 


v = n/c = 6.5625   
10−5


2.50 ×10−3  = 26.25 cm3 (1) 


Correct answer = 3 marks 


3 3 4.2 


(b) (i) contains little or no oxygen (and many compounds that would 


normally be immediately oxidised are not) 
1 1 2.2 


(ii) Any 4 × (1) from: 


reduced NAD (and/or reduced FAD) is split  (1) 


electrons released and move down ETC (1) 


protons are transported across the membrane (1) 


ATP synthetase transports protons and makes ATP from ADP and 


Pi(1) 


(Finally) Oxygen reacts with the protons (and electrons) to make 


water (1) 


4 4 1.2 


(iii) Only one enzyme is required to release energy from ATP 


(ATPase)(1)  


Energy is released in small amounts (to prevent damage to cells) 


(1) 


ATP is a common source of energy (in many cells and is often 


referred to as the ‘universal energy currency of living organisms’) 


(1) 


3 3 1.1 


Total question 6 7 2 0 3 12 
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7. Certain plants absorb tiny metallic particles from the soil. These can then be extracted from
the plant for multiple uses. The diagram below shows how gold can be extracted for use as a
catalyst.


Plants absorb the metals by active transport. 


(a) Define active transport. [1]


(b) The balanced equation occurring in the final application is:


CO + H2O → CO2 + H2


Using oxidation numbers, state why this reaction can be described as a redox reaction. 
[2]


50 nm


Au nanoparticles


Final application
as a catalyst


Enzymatic
processing


Degraded plant material
rich in Au nanoparticles


Au+


Gold 
(Au)


CO + H2O


CO2 + H2
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(c) The enzymatic processing involves putrefaction of the plant matter. 


(i) State one nitrogen-containing by-product of this process. [1]


(ii) Describe how microorganisms carry out the process of nitrification. [4]


8












Sticky Note

No credit awarded here.



Sticky Note

The candidate has confused oxidation and reduction here. The annotated equation would have gained credit (second marking point) if the arrows were labeled the other way around.







Sticky Note

This answer gained no credit



Sticky Note

This answer is very confused. Though the candidate has mentioned the bacteria by name, the conversions are wrong so no credit is given. The candidate has also mixed up nitrification and denitrification. 



Sticky Note

No credit was given for the schematic.



















































Sticky Note

A pH meter is able to read to the required precision.



Sticky Note

Here the candidate has attempted to use the pH formula instead of n =cv



Sticky Note

The candidate has confused carbon dioxide and oxygen here.







Sticky Note

Here the third, fourth and fifth marking points have been awarded.The first marking point is not mentioned and the second is not awarded as the candidate references an electron pump in addition to the carriers.



Sticky Note

The second marking point is awarded here



Sticky Note

This is not a valid answer.



Sticky Note

The first marking point is awarded here












Sticky Note

The candidate has confused temperature inversion with global warming.



Sticky Note

This answer gained no credit. Though they have the idea of timescale in their answer the "building up" of carbon dioxide is not correct. The comparison of carbon content is also incorrect.







Sticky Note

This is too vague for credit.



Sticky Note

This is correct but does not have the idea of carbon neutrality for the biogas so does not gain a mark.



Sticky Note

One mark awarded for the disposal of nuclear waste.



Sticky Note

The candidate has confused neutrons and electrons.



Sticky Note

No mark awarded for the "energy created"



Sticky Note

Third and fourth marking points awarded.
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10. A local authority plans to reduce their landfill waste by building its own biogas fermenter. It will
process food waste and will be connected to a power station. The planned site is located in a
valley and local residents are concerned about the environmental impact.


(a) One concern about the proposal is the potential effect of temperature inversion on air 
quality in the valley if the biogas is not fully combusted.


(i) State what is meant by ‘temperature inversion’ and explain why this may be a 
problem. [2]


(ii) Explain why burning biogas will have less effect on atmospheric CO2 levels than 
burning natural gas. [3]







(4473U40-1)
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 (b) Environmental campaigners are less concerned about this biogas fermenter than the 
plan for a new nuclear power station in a neighbouring county. Compare the two projects 
in terms of potential environmental impact. [6]


(c) Describe how the process of nuclear fission leads to the production of electrical energy. 
[4]


END OF PAPER
15
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Question Marking details 


Marks Available 


LO1 LO2 LO3 LO4 Total AC 
Unit 
Link 


10 (a) (i) cold air is trapped close to the earth by warm air above (1) 
pollutant particles and gases can become concentrated (1) 2 2 2.5 


(ii) natural gas is a fossil fuel (1) 
it releases carbon back into the atmosphere (that has been locked 
up for millions of years) (1) 
bio-gas is carbon neutral (as it is formed from wastes) (accept 
definition) (1) 


3 3 1.4 


(b) Any 6 × (1) from: 


 Lifetime of a biogas reactor is less than that of a nuclear
power plant (1)


 Carbon footprint of a nuclear power plant will be bigger as it
will be larger so take more energy to build and
decommission. (1)


 Neither power plant will produce net CO2 (1)


 Biogas reactor is carbon neutral as is only burning waste (1)


 Nuclear power plant will produce nuclear waste (1)


 Radioisotopes require careful storage and disposal(1)


 Nuclear power plant will be bigger so will have a larger
physical footprint/impact on landscape (1)


 Both power plants may require land clearing or the
construction of access roads, electricity transmission lines;
and cooling water supplies if located in unpopulated
areas. (1)


 Biogas will reduce landfill but nuclear will not (1)


6 6 3.5 


(c) (U-235) nucleus captures a neutron and splits (1) 
Reaction releases (more neutrons and) {heat/energy} (1) 
Water is heated (1) 
Steam turns the turbine/generator (1) 


4 4 3.4 


Total question 10 3 2 10 0 15 


Level 3 Award in Environmental Science Unit 4 MS Summer 2018/JF 
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6. (a) Waste water from a contaminated site was tested and found to have a pH of 2.28.


(i) State how the pH of the water was tested to obtain this value. [1]


(ii) The hydrogen ion concentration in a 25.0 cm3 sample was calculated as  
5.25 × 10–3 mol dm–3.


A researcher wanted to check the accuracy of the pH reading, so performed a 
titration of the 25.0 cm3 sample with standardised sodium carbonate solution. The 
ionic equation for this reaction is shown below:


CO      (aq)  +  2H +(aq)  →  CO2(g)  +  H2O(l)


Calculate the expected titre if a sodium carbonate solution of concentration  
2.50 × 10–3 mol dm–3 was used. [3]


Titre = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


(b) The presence of ATP can be used as an indicator of living organisms that cause 
contamination in drinking water.


(i) Microorganisms can cause reducing environments in water. 
State what is meant by the term “reducing environment”. [1]


2–
3
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(ii) Describe the processes occurring in the electron transport chain and explain the 
role of oxygen. [4]


(iii) State three advantages of ATP as an energy source in living organisms. [3]


 1. 


 2. 


 3. 


12












Sticky Note

"energy" is not specific enough here, ATP must be mentioned.The candidate does not mention the concentration gradient.



Sticky Note

The candidate has attempted to annotate the equation with oxidation numbers, those given for carbon monoxide are correct but credit was only given for full annotation of carbon and hydrogen.



Sticky Note

The candidate has not explained what the increase or decrease in oxidation numbers means and has failed to identify hydrogen as being one of the elements involved.







Sticky Note

Credit was awarded here for ammonia or ammonium, given as names or formulae.



Sticky Note

The candidate has confused the order here and does not understand the chemistry. "Nitrifying bacteria" was awarded one mark as no microorganisms were specifically named.











