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Introduction 
These exemplar answers have been chosen from the 
summer 2018 examination series. 

OCR is open to a wide variety of approaches and all 
answers are considered on their merits. These exemplars, 
therefore, should not be seen as the only way to answer 
questions but do illustrate how the mark scheme has 
been applied. 

Please always refer to the specification https://www. 
ocr.org.uk/qualifications/gcse/twenty-first-century-
science-suite-combined-science-b-j260-from-2016/ for 
full details of the assessment for this qualification. These 
exemplar answers should also be read in conjunction 
with the sample assessment materials and the June 2018 
Examiners’ report or Report to Centres available from 
Interchange https://interchange.ocr.org.uk/Home.mvc/ 
Index 

The question paper, mark scheme and any resource 
booklet(s) will be available on the OCR website from 
summer 2019. Until then, they are available on OCR 
Interchange (school exams officers will have a login for 
this and are able to set up teachers with specific logins – 
see the following link for further information http://www. 
ocr.org.uk/administration/support-and-tools/interchange/ 
managing-user-accounts/). 

It is important to note that approaches to question 
setting and marking will remain consistent. At the same 
time OCR reviews all its qualifications annually and may 
make small adjustments to improve the performance of 
its assessments. We will let you know of any substantive 
changes. 

https://www.ocr.org.uk/qualifications/gcse/twenty-first-century-science-suite-combined-science-b-j260-from-2016/
https://www.ocr.org.uk/qualifications/gcse/twenty-first-century-science-suite-combined-science-b-j260-from-2016/
https://www.ocr.org.uk/qualifications/gcse/twenty-first-century-science-suite-combined-science-b-j260-from-2016/
https://interchange.ocr.org.uk/Home.mvc/Index
https://interchange.ocr.org.uk/Home.mvc/Index
http://www.ocr.org.uk/administration/support-and-tools/interchange/managing-user-accounts/
http://www.ocr.org.uk/administration/support-and-tools/interchange/managing-user-accounts/
http://www.ocr.org.uk/administration/support-and-tools/interchange/managing-user-accounts/
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Question 1 
Exemplar 1 3 marks 

Examiner commentary 
This response gained full marks by correctly recalling the structure of cells and ticking the correct boxes for animal, bacterial 
and plant. 
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Question 2 (a) 
Exemplar 1 5 marks 

Examiner commentary 
This response gained full marks by using the words available to place them in the sentences, in the correct order of stimuli, glands, 
blood, receptors and response. 
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Question 2 (b) 
Exemplar 1 3 marks 

Examiner commentary 
This response gained full marks by correctly interpreting some of the patterns of the hormones after the egg had been released, AO3.1a. 
One mark was given for the idea that after the decrease, oestrogen increases and then decreases. LH drops and then stays constant 
was credited and progesterone increases and then decreases was also credited. Many candidates did not gain marks on this question 
because they did not fully describe each hormone after day 14, or they tried to describe a single pattern to fit all the hormones. 
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Question 2 (c) (i) 
Exemplar 1 1 mark 

Examiner commentary 
This response gained the mark available by correctly recalling that the hormones in the contraceptive pill prevent ovulation. 

Question 2 (c) (ii) 
Exemplar 1 1 mark 

Examiner commentary 
This question was asking for one disadvantage of relying only on a hormone contraceptive pill to prevent pregnancy and was 
therefore expecting candidates to identify that this was not a barrier method to possible STIs. This response correctly said that it does 
not prevent STIs to gain the mark. 
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Question 3 (a) (i) 
Exemplar 1 2 marks 

Examiner commentary 
This response gained full marks by identifying the two facts about the genome and ticking the correct boxes, the genome is the 
entire genetic material of an organism and in most organisms the genome is packed into chromosomes. 

Question 3 (a) (ii) 
Exemplar 1 2 marks 

Examiner commentary 
Out of the five sentences provided in the list candidates had to identify the two sentences that contained mistakes about genomes. This 
response correctly identified sentence 3, as DNA is not wound in a triple helix, and sentence 5 as DNA is not made from amino acids. 
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Question 3 (a) (iii) 
Exemplar 1 1 mark 

Examiner commentary 
This question required candidates to work out how many times bigger £1 000 000 000 was to £1000 and then understand the answers 
that were given in powers of 10. The answer was 1 000 000 times which is 10 to the power of 6, which was correctly circled here. 
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Question 3 (b) (i) 

Exemplar 1 1 mark 

Examiner commentary 
Candidates had to apply knowledge and understanding AO2.1, to pick out Jack as the student that suggests only a few diseases are 
caused by single genes. He states that our risk of getting a disease is usually affected by many genes and was therefore suggesting it 
isn’t usually single genes. Jack was correctly ticked on this response. 
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Question 3 (b) (ii) 
Exemplar 1 1 mark 

Examiner commentary 
Kai was identified as the student that suggested a possible health risk caused by having a genetic test as he stated that the extra worry 
could make you ill. Kai was correctly ticked in this response. 

Question 3 (b) (iii) 
Exemplar 1 1 mark 

Examiner commentary 
Nina was correctly ticked as the student who had forgotten that the genome and environment both affect our features. She states that 
she is going to have a genetic test which will tell her exactly which diseases she will get. 
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Question 4 (a) 

Exemplar 1 1 mark 

Examiner commentary 
This response required the application of knowledge and understanding of techniques and procedures, AO2.2. The measuring cylinder 
was correctly identified and circled as the piece of equipment to measure volume. 
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Question 4 (b) (i) 
Exemplar 1 1 mark 

Examiner commentary 
Carbon dioxide was correctly identified, and the box was ticked for the gas given off when yeast respires anaerobically. 

Question 4 (b) (ii) 
Exemplar 1 2 marks 

Examiner commentary 
Candidates were required to analyse the information and ideas to improve experimental techniques, AO3.3b. This response correctly 
suggested why the gas syringe was better (it was more accurate) and then why counting bubbles was not as good (easy to miss 
bubbles) so was given full marks. 
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Question 4 (c) (i) 

Exemplar 1 1 mark 

Examiner commentary 
Candidates had to draw conclusions from the graph (AO3.2b) and tick the correct box. The steeper rise in the volume of the gas 
collected when yeast was in the glucose solution indicated that yeast respires fastest in glucose. 
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Question 4 (c) (ii) 
Exemplar 1 1 mark 

Examiner commentary 
Candidates had to read the volume of gas collected after 30 minutes. Many responses like this one drew a line up from 30 minutes to 
correctly read 30 from the graph. 

Question 4 (c) (iii) 
Exemplar 1 2 marks 

Examiner commentary 
After 30 minutes the line plateaued, so candidates had to apply their knowledge of scientific ideas (AO2.1) and choose two of the best 
explanations for why this happened. This candidate correctly ticked the boxes the yeast have used up all the glucose and no more gas is 
being made by anaerobic respiration. 
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Question 4 (d) 
Exemplar 1 1 mark 

Examiner commentary 
Candidates had to develop the experimental procedure to prove that it was the yeast producing the gas. (AO3.2a). The correct 
suggestion from the list was to boil the yeast to kill it before adding the sugar solution. 

Question 4 (e) 
Exemplar 1 2 marks 

Examiner commentary 
This candidate could correctly recall from the list that in anaerobic respiration the reactant used is glucose and the product is lactic acid 
for both marks. 
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Question 4 (f) 
Exemplar 1 1 mark 

Examiner commentary 
Candidates had to recognise that this question was asking which process (in the list) uses energy to transport molecules across cell 
membranes. Active transport was ticked on this response to gain the mark. 
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Question 5 (a) (i) 

Exemplar 1 1 mark 

Examiner commentary 
Candidates had to apply knowledge and understanding of what the blood transports to cells, and link this to its use in the mitochondria 
(AO2.1). The reactants needed by mitochondria in cell A were in the list as dissolved food molecules and oxygen. This candidate gained 
1 mark for circling oxygen. 

Question 5 (a) (ii) 
Exemplar 1 1 mark 

Examiner commentary 
Candidates were required to apply their knowledge of mitochondria and state that this is the site of respiration and explain why cell A 
would need more of these substances. This answer correctly identified that these substances (or one substance correctly identified in 
5ai) were needed to respire aerobically, so was given 1 mark. 
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Question 5 (b) (i) 

Exemplar 1 1 mark 

Examiner commentary 
Candidates had to use the diagrams provided to explain why Kareen was correct in thinking that vessel X is an artery and vessel Y is a 
vein. Just one explanation was required to gain the mark. Some candidates put that X was thicker but didn’t specify which part of the 
artery was thicker, so this was insufficient. For X, thicker walls, thicker muscle and smaller lumen were all acceptable answers, so this 
exemplar was given the mark. 

Question 5 (b) (ii) 
Exemplar 1 1 mark 

Examiner commentary 
This question required recall of the structure of the vein to suggest that the valves were missing as seen in this exemplar. Many 
candidates could not recall this knowledge and gave capillaries, red blood cells or white blood cells as the other missing structure. 
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Question 5 (b) (iii) 
Exemplar 1 1 mark 

Examiner commentary 
This candidate could correctly apply knowledge and understanding of techniques (AO2.2) and knew that to work out the total 
magnification they had to multiply the eyepiece lens and objective lens. This was given 1 mark for the correct answer of 400. Many 
candidates did not know that the two numbers had to be multiplied and simply added them together. 
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Question 5 (c) (i) 

Exemplar 1 1 mark 

Examiner commentary 
Candidates had to explain the cause of the problem by using the diagram and then explain how the bypass operation would help. This 
answer explains that the oxygen can get to the heart and miss the blockage so was credit worthy for an alternative route for the oxygen 
that avoids the blockage. It was not clear that the coronary artery was blocked or that oxygen was not reaching part of the heart so 
marking point one could not be credited. Many candidates found it difficult to explain that the operation would provide an alternative 
route around the blockage. 
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Question 5 (c) (ii) 
Exemplar 1 1 mark 

Examiner commentary 
This response was credited with 1 mark for the example of the risk of the operation: losing a lot of blood. The first marking point was not 
credited as the mark scheme states a higher risk, so is requiring a comparison of the risk between the lifestyle change and operation. 
The operation is more risky or more dangerous would have been acceptable answers. 
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Question 6 (a) (i) 

Exemplar 1 1 mark 

Examiner commentary 
This response gained the mark available by correctly recalling that ash dieback is caused by a fungus. 

Question 6 (a) (ii) 
Exemplar 1 1 mark 

Examiner commentary 
This response required two ways that ash dieback is spread from one tree to another. This candidate correctly identified movement of 
contaminated plant material, but did state that it was also spread by wind-blown spores. 
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Question 6 (b) (i) 

Exemplar 1 2 marks 

Examiner commentary 
This response gained full marks by correcting plotting the bars at 200 and 380 and labelling the years from 2012 to 2016 and the 
heading years. 
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Exemplar 2 1 mark 

Examiner commentary 
A common error was to not label the heading on the X axis with years, as seen on this exemplar. This was credited with 1 mark for the 
correct plotting. 
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Question 6 (b) (ii) 
Exemplar 1 1 mark 

Examiner commentary 
Candidates could use the bar chart or the data in the table to analyse the pattern (AO3.1a) and identify the year that does not fit the 
trend. This response was given the mark for putting a ring around 2013. 

Question 6 (b) (iii) 

Exemplar 1 2 marks 

Examiner commentary 
This candidate used the data provided to see that 134 squares out of 265 had ash dieback in Wales, and then convert this into a 
percentage for both marks. It is good practice for candidates to show their working as this can often gain some credit even if the final 
answer is incorrect. 
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Question 6 (b) (iv) 
Exemplar 1 2 marks 

Examiner commentary 
Candidates were asked to use the data and their own knowledge to explain why scientists are concerned about ash dieback arriving 
in Great Britain. It can be seen from the data that the number of squares with ash dieback is increasing each year. In this response, 
‘keeps rising’ is credit worthy. The concern that it would cause them to become extinct was acceptable for the marking point that 
ash trees are killed. 
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Question 7 (a) (i) 

Exemplar 1 1 mark 

Examiner commentary 
The answer to this question was clearly written although it only gave one technique: use of the water bath for 1 mark. Many candidates 
found it difficult to think of the correct technique and instead suggested moving the lamp closer to increase the temperature, having 
rooms at different temperatures or using a fridge. The point that they had to give a technique to both raise and lower the temperature 
from room temperature was missed. 
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Question 7 (a) (ii) 
Exemplar 1 1 mark 

Examiner commentary 
This candidate correctly ticked the brightness of the lamp as a factor to keep the same for 1 mark. Candidates should take note that the 
investigation refers to photosynthesis and therefore carbon dioxide would be a factor to control. 
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Question 7 (b) (i) 

Exemplar 1 1 mark 

Examiner commentary 
This response shows the correct calculation of 34 - 25 to give the range of 9. Many candidates did not know what the word range 
meant and put the mean calculated in 7bii on this answer line too. 

Question 7 (b) (ii) 
Exemplar 1 1 mark 

Examiner commentary 
Good practice is seen in this exemplar as the candidate has shown the full working out before putting the final answer on the 
answer line. 
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Question 7 (b) (iii) 
Exemplar 1 1 mark 

Examiner commentary 
This exemplar shows how candidates were able to describe the pattern in the results for 1 mark but then did not go on to use ideas 
about enzymes to explain the pattern. The explanation needed to link the increase in bubbles and the use of enzymes, to the rate of 
photosynthesis. 

Question 7 (b) (iv) 
Exemplar 1 1 mark 

Examiner commentary 
This candidate gained 1 mark for stating that the enzymes denature. This answer could be improved by then going on to explain why 
there was a lower mean number of bubbles e.g. substrate doesn’t fit into the active site or less oxygen was produced. 
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Question 7 (c) 
Exemplar 1 2 marks 

Examiner commentary 
This candidate has understood the instruction to draw a line to link each substance to the appropriate reagent. A single line is drawn 
from glucose to benedict’s solution and starch to iodine solution for 2 marks. A common error on this question was to draw two lines 
from each substance to use every reagent. This negated the correct lines drawn. 
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Question 8 (a) 

Original image of peacock and peahen has been 
removed due to copyright restrictions. 

Exemplar 1 1 mark 

Examiner commentary 
This answer was credited with 1 mark for the idea that the peacocks would be more visible. To improve this response the candidate 
should then have gone on to say the disadvantage: they are more likely to be eaten. Many candidates gave the same idea on both lines 
e.g. more visible, less likely to be seen, not camouflaged. 
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Question 8 (b) 
Exemplar 1 Level 3, 6 marks 

Examiner commentary 
This response is clearly written and provides enough depth to get across each point. The first sentence explains the advantage of having 
bright feathers, to attract peahens and have a greater chance of mating. The candidate then explains that the gene for bright feathers is 
passed on and the offspring will then pass this gene on. They go onto to describe the idea that despite the disadvantages, the attraction 
of females to the bright feathers explains why they are still present. This is a detailed explanation at the genetic level of how the features 
evolved by natural selection. This meets all the Level 3 descriptors for content and communication. 
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Question 8 (b) 
Exemplar 2 Level 3, 6 marks 

Examiner commentary 
The idea of a mutation causing variants in the species causing some peacocks tails to be more colourful, along with passing on this 
characteristic is a detailed explanation at the genetic level of how the features evolved by natural selection. The application of this 
knowledge to suggest that the colours would attract peahens to mate and lead to increased reproduction, explains why the bright 
feathers are still present. This response meets all the Level 3 descriptors for content and communication. 
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Question 8 (b) 
Exemplar 3 Level 2, 4 marks 

Examiner commentary 
This response clearly explains that the bright features attract females and helps them mate. It then explains how the features evolved by 
natural selection by saying that those without bright features do not reproduce. There is no reference to what happens at the genetic 
level so an improvement could be made to include this. Without it this response can be given Level 2. 
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Question 9 (a) 

Exemplar 1 4 marks 

Examiner commentary 
The use of the correct letters (X,Y) for the sex chromosomes in the Punnett square was important in gaining high marks on this 
question. The mother’s gametes, the father’s gametes and the correct offspring genotypes can be credited from the Punnett square 
on this response. This could be improved by correctly labelling the mother and father or the offspring as male (XY) and female (XX). An 
explanation stating that there would be a 50% chance of a girl or boy was credited to give a total of 4 marks. 
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Question 9 (b) 
Exemplar 1 4 marks 

Examiner commentary 
This exemplar was given 4 marks for correctly recalling the types of cell division, the number of cells and the number of chromosomes 
in each cell at the end of the process. It could be improved by knowing that the number of rounds of cell division is 2 in meiosis and 1 
in mitosis. 
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Question 10 (a) (i) 

The graph has been removed due to copyright restrictions. 

Exemplar 1 1 mark 

Examiner commentary 
Candidates had to know that there are 1000 millimoles in a mole. The answer was 1 divided by 1000 which is correctly circled here as 0.001. 
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Question 10 (a) (ii) 
Exemplar 1 3 marks 

Examiner commentary 
This response is well written as it first identifies that the conclusion is incorrect and then states that the student has read 15 for Northern 
Europe. The candidate then takes readings from the graph for Southern Europe and Japan to explain their answer. 

Question 10 (b) (i) 
Exemplar 1 2 marks 

Examiner commentary 
This exemplar shows good practice by writing down the calculation of 15/1000. The candidate has paid attention to the direction in the 
question which states, ‘give your answer to 1 significant figure’. Therefore 0.02 is worthy of 2 marks. 
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Question 10 (b) (ii) 
Exemplar 1 1 mark 

Examiner commentary 
On this question candidates had to use the graph to read off the mean blood cholesterol that led to 20 deaths in the United States. 
Some candidates read the top line on the graph and gave an incorrect answer of 6.50, when in fact it was the line below for the United 
States and the answer was 7.15. 

Question 10 (c) 
Exemplar 1 2 marks 

Examiner commentary 
To gain full marks on the question candidates had to read the information carefully and recognise that ages of the men in the study had 
already been mentioned, so other examples could not include age. This exemplar was given marks for diet and hereditary link. 
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