
WJEC 2018 Online Exam Review

GCSE APPLIED SCIENCE (SINGLE) UNIT 2 HIGHER 3440UB0‐1 

All Candidates' performance across questions

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

1 26 4.3 2.2 11 38.8 100

2 26 3.2 1.9 8 40.4 100

3 26 4 2.4 8 50 100

4 26 2.8 1.2 5 56.9 100

5 26 1.7 1.5 8 21.6 100

6 26 2 2.4 8 25.5 100

7 26 4.3 2.7 15 28.7 100

8 26 3.3 2.1 12 27.6 100
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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 scores both marks here as increases the chance of successful collisions implied increasing rate of reaction.



Sticky Note

2 marks awarded to the candidate although not explicitly using the same wording as the marking scheme. The candidate was awarded the mark for increasing yield and given a benefit of doubt on better for the environment (2 marks)







Sticky Note

The word 'amount' is not specific enough for the mark. The term 'volume' would be needed here. Awarded 1 mark for the 1st point.



Sticky Note

The word 'amount' is too vague to get the mark, 'mass' should have been used here (0 mark)



Sticky Note

Candidate achieved the mark for identifying catalyst. They needed to go on to explain that the 'rate of reaction' was quicker or reaction finished quicker for a second mark. Saying that the reaction was faster was not good enough for a mark (1 mark)



Sticky Note

Correct  (2 marks)
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 
7 (a) Any 2 × (1) from: 


overcrowding (1) 
poor sanitation (1) 
lack of access to doctors/medicine (1) 


2 2 


(b) (i) to be able to compare (countries/populations) 1 1 


 (ii)  28 000 (± 500) × 100 000/85 000000 (substitution )(1) 
= 3.29 / 3.3 (1) 


1 
1 


2 2 1


(iii) drop = 28 000(ecf) – 1000 (± 500 ) = 27 000 (1) 
% = 27 000/28 000(ecf) ×100 = 96.4 (1) 


2 2 2 1 


(c) Vaccines work by stimulating antibody production to fight 
disease without actually infecting us with the disease.  This level 
increases quickly, but then decreases before achieving the 
threshold of immunity. 


One type of white blood cell, called a lymphocyte, 
multiplies to form clones of cells. These secrete 
antibodies specific to the foreign antigen that is present. 
Antibodies eventually assist in the destruction of the cells 
bearing the foreign antigen. Memory cells that are produced 
following vaccination that produce specific 
antibodies very quickly and in large numbers if the same antigen 
is encountered by giving a booster.  


By giving a booster a larger number memory cells is produced 
which therefore produce more antibodies and allow threshold of 
immunity to be reached. Large amounts of memory cells are 
then available to produce antibodies in real infection 


5 – 6 marks 
Detailed description of how antibodies are produced and how 
vaccination increases number of memory cells leading to 
immunity. The purpose of the booster are stated. 


6 
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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  
Some description of how antibodies are produced and purpose 
of a booster. 


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 
A basic description of how a vaccination programme works OR 
trend in the graph.  


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.  


(d) the number of people catching the disease goes down / more 
people are immune(1) /(Allow converse) 
it's harder for a disease to pass between people (who have not 
been vaccinated)/ herd immunity. (1) 


2 2 


Question 7 total 12 3 0 15 4 2 












Sticky Note

This is a one mark question so both endothermic and exothermic must be correct. Although the second statement is correct the first line has negated the mark. (0 marks)



Sticky Note

Correct 2 marks awarded







Sticky Note

The candidate has realised that thermal runaways to lead to an explosion, but has not explained that the heat from the exothermic reaction cannot escape, causing this outcome. (1 mark)



Sticky Note

The candidate has some knowledge of what rate of reaction is, but has failed to draw a tangent to the line, to correctly work it out, and thus did not achieve any credit.



Sticky Note

Correct 1 mark







Sticky Note

This is a perfect answer. The candidate has correctly read from the graph and calculated the differences. Their conclusion is correct. (3 marks)
















Sticky Note

The candidate gave a good explanation for how the polio vaccine works, but the explanation of the need for a booster was not detailed enough for top band, so a high  second band was awarded.







Sticky Note

This statement did not achieve a mark as it talked about the individual rather than the population. A mark was awarded for the idea of being harder to pass the disease between people.  
(1 mark)
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Higher TIER 


SUMMARY OF MARKS ALLOCATED TO ASSESSMENT OBJECTIVES 


Question AO1 AO2 AO3 TOTAL MARK MATHS PRAC 


1 4 4 3             11 0 6 


2 2 4 2 8 0 0 


3 3 3 2 8 4 0 


4 3 2 0 5 0 0 


5 2 3 3 8 3 0 


6 1 7 0 8 8 2 


7 12 3 0 15 4 2 


8 3 4 5 12 5 6 


TOTAL 30 30 15 75 24 16 












Sticky Note

If the candidate had opted to say speed up the reaction full marks would have been awarded.



Sticky Note

Correct (2 marks)







Sticky Note

The word 'amount' is not specific enough for the mark. The term 'mass' would be needed here. 



Sticky Note

Both marks were awarded here. 



Sticky Note

Correct (1 mark)



Sticky Note

The candidate achieved the stating the inaccuracy mark but needed to give an improvement eg. Using a balance to make sure the quantity is exact. (1 mark)
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(3440UB0-1)


7. Poliomyelitis (polio), has been eliminated from many parts of the world and may hopefully be
completely eradicated in the near future. Polio sometimes causes muscle weakness, most
commonly in the legs, that can last over a few hours or days. Many people are able to fully
recover, but some cases of polio result in permanent paralysis or other disability.
The virus enters the body through the mouth when people eat food or drink water that is
contaminated with faeces. The reduction in polio cases was made possible by polio vaccines
developed in the 1950s.


The total number of cases of polio in India between 1980 and 2015 are shown in the graph
below.
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The World Health Organisation (WHO) measures how the amount of cases varies over time.   
Results for 1988 and 2002 are shown in the diagram below.
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India was declared polio-free in 2014. The last case was reported from the eastern state of West 
Bengal in 2011. 
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Examiner
only


 (c) The polio vaccine is given orally as an initial dose followed by a booster at a later stage 
as shown in the graph below.
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 Explain how the polio vaccine prevents an individual from contracting the disease and 
why a booster is needed. [6 QER]







(3440UB0-1) Turn over.


15
Examiner


only
 (d) Explain how a vaccination programme eradicates a disease like polio from a population.


[2]
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Examiner
onlyAnswer all questions.


1. (a) (i) State what is meant by a catalyst. [2]


(ii) Give two reasons why it is important to develop effective catalysts. [2]


 (b) A technician carried out the following experiment to find a suitable catalyst for the 
decomposition of hydrogen peroxide. She tested iron(III) oxide, manganese(IV) oxide 
and lead(IV) oxide.
One drop of washing up liquid and a spatula-full of a catalyst was added to a 10 cm3 
measuring cylinder. When hydrogen peroxide decomposes it produces oxygen which 
forms a foam when mixed with washing-up liquid.
Hydrogen peroxide solution at room temperature was poured into the measuring cylinder 
and a foam rose up the cylinder at a rate dependent on the effectiveness of the catalyst. 
The height of the foam above the liquid was measured every 10 seconds for each catalyst.


height of foam


measuring cylinder


washing-up liquid,
catalyst and
hydrogen peroxide
solution


 The following results were obtained.


Time (s)
Height of foam (mm)


iron(III) oxide manganese(IV) oxide lead(IV) oxide 
0 0.0 0.0 0.0
10 0.5 4.0 2.2
20 1.1 6.8 3.6
30 1.2 9.1 5.3
40 1.2 10.2 6.3
50 1.2 10.2 6.8
60 1.3 10.2 7.1







(3440UB0-1) Turn over.
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(i) State the dependent variable in this experiment. [1]


(ii) State two variables that need to be controlled in this experiment. [2]


 (c) Explain which catalyst is the most effective. [2]


 (d) Suggest one inaccuracy in the experiment and how it can be improved. [2]


11
















Sticky Note

This answer was placed in the top band. The candidate has answered both parts of the question. The candidate has given a good answer for how a vaccine works and explained that a booster helps to create more memory cells, but hasn't related this to the threshold of immunity. 







Sticky Note

The candidate has achieved the second marking point but has not explained the total number of new people catching the disease will then decrease. (1 mark)












Sticky Note

Both endothermic and exothermic needed for one mark. Because of this 'the endothermic reaction uses energy' was allowed as a benefit of doubt for energy being taken in. (1 mark)



Sticky Note

Incorrect reaction (0 mark)







Sticky Note

The candidate has realised that thermal runaways lead to explosion, but has not explained that the heat, from the exothermic reaction, cannot escape causing this outcome.



Sticky Note

A good tangent drawn and an answer within tolerance. The only improvement would be to make the triangle larger and thus increase accuracy.



Sticky Note

Incorrect (0 mark)







Sticky Note

Made one mistake reading from graph so only 2 marks awarded
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


1 


HT


(a) (i) Substance that speeds up the reaction (1) 
Without  being used up (1) 


2 2 


 (ii) Any 2  (1) from: 
Speeds up reaction (1) 
Reducing energy costs/cheaper(1)  
Reducing damage to environment/less greenhouse gases(1) 


Accept - Use less reactants/increases yield (1) 


2 2 


(b) (i) Height of foam 1 1 1


 (ii) Any 2  (1) from: 
Mass of catalyst  (1) 
Number of drops / volume of washing liquid (1) 
Volume of hydrogen peroxide (1) 
Concentration of hydrogen peroxide (1) 
Particle size of catalyst (1) 
{Diameter/size} of measuring cylinder (1) 
temperature (1) 


Do not accept 'amount' 


2 2 2


(c) Manganese(IV) oxide (1) 
{Largest volume of/most} froth produced per unit time  (1) 1 


1 2 1 


(d) 
Volume of oxygen is not accurately measured(1) - Improvement 
of measurement of oxygen produced (e.g. count bubbles, don’t 
have open to air, use delivery tube/gas syringe) (1) 


Or 


Difficult to measure height of foam (1) - use narrower measuring 
cylinder (1) 


2 
2
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Or 


Getting same size drop (1) – Measure/ pipette measured volume 
of washing up liquid drop (1) 


Or 


Poor stability of foam (1)  
Improvement of measurement of oxygen produced (eg. count 
bubbles, don’t have open to air, use delivery tube/gas syringe) 
(1) 


Or 


Mass of catalyst (ie. 1 spatula) will vary (1) 
Weigh a specific mass of the catalyst (1) 


Question 8/1 total 4 4 3 11 0 6 
















Sticky Note

The candidate was awarded the lowest band here for only giving indicative content to one part of the question. There is none of the indicative content given on how a vaccine works. Only why the booster is needed contains  indicative content. two marks were awarded.







Sticky Note

A good answer covering both the marking points (2 marks)



























































Sticky Note

The candidate seems to imply 'activation energy' in their answer. They would have achieved this mark if the word 'activation' was included.



Sticky Note

The candidate was awarded a mark for reducing energy costs. They were given a bod for more environmentally friendly (2 marks)







Sticky Note

It was common for candidates to not achieve the second mark by not explaining that manganese(IV) oxide led to the highest rate of reaction. (1 mark)



Sticky Note

Correct (1 mark)



Sticky Note

Correct (2 marks)



Sticky Note

Correct inaccuracy and solution (2 marks)












Sticky Note

Correct (1 mark)



Sticky Note

Correct (2 marks)







Sticky Note

A good answer, that acheived the mark for the idea of heat energy produced in an exothermic reaction not escaping, but failed to state that there is an increasing rate of reaction. Chain reaction was not accepted. (1 mark)



Sticky Note

The candidate has correctly concluded that the mass does not halve.However, no mark is achieved as no explanation was given.



Sticky Note

Correct (1 mark)







Sticky Note

Although the candidate gave the correct conclusion, that the mass does not half. No mark is achieved as this questions command word required an explanation. In this case using the mathematical data to show that having doesn't take place. (0 mark)
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(3440UB0-1)


Examiner
only


8. (a) The following diagrams show the energy stored in the bonds of reactants and products for
some endothermic and exothermic reactions.


The scales on each diagram are the same.
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(i) State the difference between an endothermic and an exothermic reaction. [1]


(ii) Explain which reaction (A, B, C or D) is the most endothermic. [2]







(3440UB0-1) Turn over.
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Examiner


only
 (b) It is important to control exothermic reactions to reduce the chance of thermal runaway. 


Explain what is meant by thermal runaway in a chemical reaction and why it can lead to 
a disaster.  [2]


 (c) In a chemical reaction the mass of product produced was measured over 5 minutes.
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(i) State why the reaction stops at 4 minutes. [1]


(ii) Calculate the rate of the reaction at 2 minutes by drawing a tangent. [3]


Rate = . . . . . . . . . . . . . . . . . . . . . . . . . . . . g/min
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Examiner
only


(iii) As the reaction proceeds, it is predicted that the mass of product collected each 
minute is half of the previous minute. 


Explain whether the graph supports this predication.


 You must show any calculations used to support your answer. [3]


END OF PAPER
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 
8 (a) (i) endothermic {absorb/take in} energy during reaction whereas 


exothermic gives energy out / in endothermic reactions the 
temperature decreases and in exothermic reactions the 
temperature increases  


1 1 


(ii) 
A   (1) 
Energy in products is greater than reactants /  and largest rise(1) 


2 2


 (b)  (Heat energy from the reaction) can’t escape/ increases the 
temperature thus speeding up the rate of reaction(1) 


Leading to explosions/fires (1) 
2 2 


(c) (i) 
Reactant(s) have been used up  1 1 1 


(ii) Tangent drawn (1) 
attempt at gradient (1) 
answer 20 +/- 1 (1)  ecf from their tangent 


3 3 3 3 


(iii) Evidence of reading from graph (1) 
1 minute = 45 (+/- 1), 2 minutes = 70 (+/- 1), 3 minutes = 85 (+/- 
1), 4 minutes = 90 (+/- 1) 


evidence of calculating for two successive minutes (1) 


e.g. mass for first minute = 45, mass for second minute = 25 
mass for third minute= 15, mass for fourth minute = 5  


Not halving therefore not supported (1) 


3 3 2 2 


Question 8 total 3 4 5 12 5 5 




























