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Introduction 

Our examiners’ reports are produced to offer constructive feedback on candidates’ performance in the 

examinations. They provide useful guidance for future candidates.  

The reports will include a general commentary on candidates’ performance, identify technical aspects 

examined in the questions and highlight good performance and where performance could be improved. 

A selection of candidate responses is also provided. The reports will also explain aspects which caused 

difficulty and why the difficulties arose, whether through a lack of knowledge, poor examination 

technique, or any other identifiable and explainable reason. 

Where overall performance on a question/question part was considered good, with no particular areas to 

highlight, these questions have not been included in the report. 

A full copy of the question paper and the mark scheme can be downloaded from Teach Cambridge. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Would you prefer a Word version?  

Did you know that you can save this PDF as a Word file using Acrobat Professional?  

Simply click on File > Export to and select Microsoft Word 

(If you have opened this PDF in your browser you will need to save it first. Simply right click anywhere on 
the page and select Save as . . . to save the PDF. Then open the PDF in Acrobat Professional.) 

If you do not have access to Acrobat Professional there are a number of free applications available that 
will also convert PDF to Word (search for PDF to Word converter). 

  

https://www.ocr.org.uk/qualifications/teach-cambridge/
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Paper 8 series overview 

This paper has a more discursive nature, assessing content from across the GCSE Combined Science B 

(Twenty First Century Science) Higher Tier specification. Candidates found some of the usual content 

challenging but were able to demonstrate a clear understanding of many of the more complex aspects of 

the course.  

Very few questions were omitted. Candidates appeared to take the care needed when reading the stem 

of the questions. Extended answers were well thought out and overall well attempted. Calculations were 

generally clearly laid out and easy to follow, with an improved amount of success. 

Candidates who did well on this paper 

generally: 

Candidates who did less well on this paper 

generally:  

• were knowledgeable in issues arising from 
sulfur dioxide pollution 

• discussed the use of radioactive tracers  

• calculated velocity using 𝑣2 – 𝑢2 = 2𝑎𝑠 

• calculated of frequency using 𝑣 = 𝑓𝜆 

• evaluated the trends of data from graphs 

• explained how natural selection can lead to 
specific characteristics in plants. 

• had misconceptions surrounding sulfur dioxide 
and the ozone layer 

• could not explain how to improve accuracy by 
increasing resolution of apparatus and why 
this is needed 

• found challenges in determining the half-life of 
a substance 

• described how to carry out a reaction between 
metals and acid to identify the reactivity 

• explained how to calculate the resultant force 

• explained why potassium is extracted by 
electrolysis from molten potassium chloride but 
not potassium chloride solution 

• described how to use a light microscope. 
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Question 1 (a)  

Candidates scored well on this question by determining the properties needed from a skateboard and 

then selecting the reasons why other materials were not selected. 

 

Question 1 (b)  

Very few candidates could state that a composite material will have the properties of more than one 

material. 
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Question 1 (c)  

Candidates considered a wide range of properties that need to be considered when disposing of a 

skateboard. Some of the more popular responses included how the materials will be correctly recycled 

depending on the material and the consideration of the energy needed to dispose of the material. 

 

Question 1 (d) (i) 

Candidates were able to identify acid rain as the cause of many issues arising from the production of 

sulfur dioxide. Fewer candidates could then articulate the problems causes by acid rain. Candidates also 

incorrectly discussed the ozone layer in this question.  
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Question 1 (d) (ii) 

Only a few candidates could give the formula of nitrogen gas as a diatomic molecule N2 

 

Question 2 (a)  

Few candidates could identify a water bath as the best way to control the temperature. Several opted for 

a room where the temperature could be controlled but could not say ‘how’ this would be achieved. 
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Question 2 (b)  

Many candidates talked about repeating the experiment a number of times and calculating a mean. This 

did not answer the question, which required the measurement itself being improved. ‘Improving the 

resolution of the apparatus used to get closer to the true value’ was very rarely seen.  

 

Question 2 (c) 

Almost all candidates could calculate the rate of carbon dioxide production. This was pleasing to see.  
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Question 2 (d)  

Candidates sometimes discussed ‘more gas exchange’ rather than ‘a greater rate of diffusion’. There is a 

significant difference between these two statements..  

 

Question 3 (a)  

Many candidates could say what ‘irradiation’ is but were less successful at describing ‘contamination’. 

This is not just described as a source of radiation that is inside your body. It could also be on the outside 

of the body touching the skin. 
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Question 3 (b)* 

Candidates were readily able to discuss the advantages and disadvantages of using a source of gamma 

radiation with a particular half-life. They were less successful at discussing and comparing other 

radioactive isotopes that could be used for creating medical images. Some candidates were unable to 

articulate why alpha and beta sources would not be used. Those who did discuss the ionising or 

penetrating properties of alpha, beta and gamma radiation, often got them confused.  

Some candidates were articulate in their responses but only answered part of the question, for example 

they may have discussed advantages and disadvantages but not discussed the use of other radioactive 

isotopes. 
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Exemplar 1 

This candidate has clearly given a scientifically correct reason for why gamma radiation can be used for 

medical imaging. They have also explained the reason for using the gamma rather than other isotopes. 

Unfortunately, this candidate has not included any disadvantages of using this radioactive isotope as 

directed in the question so they cannot achieve Level 3 without answering all parts of the question.  
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Question 3 (c)  

The most common incorrect response was 20 hours. Candidates found it challenging to work backwards 

from the activity of the sample to find the initial number of atoms to calculate the half-life. 

 

Question 4 (a)  

The starting point of describing the process of finding the reactivity of the metal is to place it in the acid. 

This was a point that several candidates missed. The next point missed by a large number of candidates 

was how to identify that a reaction had taken place, such as bubbles or fizzing taking place. The next 

point was how this information would be used to determine the reactivity.  
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Question 4 (b)  

A large number of candidates talked about ‘amount’ of copper sulfate rather than ‘volume’. Credit was 

not given for ‘amount’ as this is too vague and could refer to a number of properties such as 

concentration, mass, volume, etc. Where marks were scored, it was usually for recording the 

temperature at the start or to calculate the temperature change. Very few candidates identified the need 

for a lid or for stirring. 
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Question 5 (a)  

Very few candidates were successful in answering this question. This answer required the candidate to 

realise that as friction is zero, the resultant force is equal to the weight of the mass that can be calculated 

using the mass on the trolley and the gravitational field strength.  
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Question 5 (b) (i) 

Many candidates could identify the process of repeating and calculating a mean is to reduce the effect of 

random errors. 

 

Question 5 (b) (ii) 

Even though most candidates could not complete the calculation to give the final answer of 1.2, there 

were still many candidates that could calculate v2 as 1.44. The issue came from a possible lack of 

understanding of what the initial speed was. Those candidates that tried to put a value other than zero to 

the initial velocity, generally scored 3 of the possible 4 marks.  
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Question 6 (a) (i) 

Most candidates could identify that plants absorb carbon dioxide from the atmosphere and that less 

burning of fossil fuels from the mining process takes place during phytoextraction. 

 

Question 6 (a) (ii) 

There were a number of candidates who could suggest that nanoparticles have not been studied for long 

enough to understand the risks associated with them. 
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Question 6 (b) 

This question was not always successfully answered as responses showed lack of understanding the 

difference in the two types of electrolysis and how they would give different products at the electrodes.  

Misconception 

 

If the substance undergoing electrolysis is in solution rather than molten, this adds the 

components of water to the list of possible products.  

Molten potassium chloride contains ONLY potassium and chloride ions. 

Potassium chloride solution contains potassium ions, chloride ions, hydroxide ions and 

hydrogen ions. As potassium is more reactive than hydrogen, then hydrogen gas will be 

released at the cathode. 
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Question 7 (a)  

Many candidates were unable to accurately measure the wavelength of just one wave or to scale down 

the size of the bar at 10 cm for 2.5 wavelengths to 1 wavelength being equal to 4 cm. 
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Question 7 (b)  

Many candidates scored 3 or more marks on this question. Some candidates lost a mark due to the use 

of an incorrect number of significant figures.  
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Question 8 (a)  

Many candidates found it challenging to describe the steps in carrying out this practical activity. Most 

candidates tried to view the specimens without the use of a light directed through the sample. This would 

not allow a suitable image to be formed. Many candidates describing going straight to the highest 

magnification rather than using the lowest magnification objective lens first and building the magnification 

once the course focus had been used to get a clear image.  
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Question 8 (b)  

Most candidates could correctly calculate the stomata density, however some candidates did not convert 

their calculated value into a whole number, so they were not given 1 of the 4 marks available. 
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Question 8 (c) (i)  

Most candidates could successfully identify the trend in data of upper and lower stomata density. 

 

Question 8 (c) (ii)  

Few candidates could identify a reason for limited confidence in the data and their explanations were 

often limited. 
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Question 8 (d)  

Some candidates could explain that plants with fewer stomata are more likely to survive in hot regions, 

whereas plants with more stomata would die out due to the loss of water. Fewer candidates could 

explain that natural selection takes place due to the variation in species. Even fewer could explain the 

part of the cell which passes on this information is called ‘an allele’. 
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Question 9 (a)  
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Most candidates could describe the trends of carbon dioxide and temperature increasing as the area of 

sea ice decreases. The ‘evaluate’ command word prompted candidates to link the human activity to 

these trends in data. Some candidates successfully identified the increase of burning of fossil fuels which 

release carbon dioxide as the reason for the increase in atmospheric carbon dioxide in figure 9.1. Some 

candidates discussed the start of the Industrial Revolution, without linking the industry with the 

production of carbon dioxide. It is important to link the information together when suggesting the causal 

link. 
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Question 9 (b)  

This multistage calculation was well attempted by almost all candidates with varying success. Those that 

were successful followed a sensible approach of firstly calculating the relative formula mass of pentane 

as 72. Most candidates could not calculate this correctly. Any errors from this were carried forward 

through the calculation to allow processing marks to be awarded. Candidates should then divide the 

mass of pentane by their value for relative formula mass to give the number of moles (28.8 ÷ 72 = 0.4 

moles). They then needed to use the equation to look at the stoichiometry and multiply this value by 5 to 

give the moles of carbon dioxide. The final step of multiplying their value by the relative formula mass of 

carbon dioxide (44) should have given the mass of carbon dioxide as 88 g.  

There were several variations in the methods used and this was perfectly acceptable. The mark scheme 

covered the common methods seen at each key point in the calculation.  

Common errors were incorrectly calculating the relative formula mass of pentane and carbon dioxide 

(although ‘error carried forward’ was applied in the marking process), dividing 28.8 by the wrong relative 

formula mass or an incorrect rearrangement of mass = moles x relative formula mass. 
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Question 10 (a)  

Very few candidates could identify the lack of a nucleus and an advantage to be able to fit in more 

haemoglobin or to carry more oxygen. 

 

Question 10 (b)  

Almost all candidates could identify the trend in the data on the graph as increasing the daily intake of 

fibre reduces the risk of CVD. 
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Question 10 (c)  

The command word of ‘evaluate’ required the candidates to use their own knowledge as well as the data 

to answer the question. Where candidates scored one of the marks available, it was usually for 

commenting on the studies supporting the idea that an increase in fibre does reduce the risk of CVD. 

Very few candidates went on to explain other factors may play a part in the risks of CVD but responses 

were limited in the amount of information given about the large data set used or the idea that correlation 

does not mean there is a causal link. Centres could look more carefully at the working scientifically 

aspect of the specification in preparation for such questions. 
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