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Introduction: 
This paper tested the knowledge, understanding and application of 
material from the topics ‘Cell structure, Reproduction and Development’ 
and ‘Plant Structure and Function, Biodiversity and Conservation. 
 
The range of questions provided ample opportunity for students to 
demonstrate their grasp of these topics and apply their knowledge to 
novel contexts. 
 
The questions on this paper yielded a wide range of responses and some 
very good answers were seen. The paper appears to have worked very 
well with all questions achieving the full spread of marks.  
  



 

Question 1(a) 
This multiple-choice question was answered correctly by most students. 
 
Question 1(b)(i) 
This question asked students to complete the diagram by drawing and 
labelling a flagellum and a plasmid. 
Unfortunately, a small number of students left this diagram blank. Students 
need to look carefully to ensure they complete every question. 
Where students did draw and label the two required structures, the plasmid 
mark was more commonly awarded. A significant number of students did not 
draw the origin of the flagellum on the cell membrane. 
This is an example of a response which scored 2 marks: 

 
 
Question 1(b)(ii) 
This question asked students to state the function of a plasmid. 
A wide variety of answers were seen. Some students confused a plasmid with 
plasmodesmata. Other students did not understand the term ‘function’ and 
simply stated what a plasmid was. 
For example: 

 
The most common correct response centred around plasmids containing 
genes for antibiotic resistance, for example:  

 
 
 
 



 

 
Question 1(c)(i) 
This question asked students to give one difference between prokaryotic 
ribosomes and eukaryotic ribosomes. 
Nearly all students could give a correct difference to gain the mark and some 
detailed answers were seen.  
This is an example of a response that scored one mark: 

 
 
Question 1(c)(ii) 
Some students found this question more challenging than Q1(a). 
 
Question 2(a) 
This question required students to use the given formula and data to calculate 
the upper surface area of the leaf. Most students gave the correct answer. 
The most common mistake was forgetting to convert the given diameter into 
the radius. 
 
Question 2(c)(i) 
This question asked students to complete the diagram by labelling one 
permanent vacuole. 
Unfortunately, a small number of students left this diagram blank. Students 
need to look carefully to ensure they complete every question. 
It was pleasing to see that nearly all students who did attempt this question 
could label a permanent vacuole onto the provided diagram. 
 
Question 2(c)(ii) 
This question asked students to give two functions of a vacuole. 
Most students knew that the vacuole was involved in ensuring the turgidity 
of the plant cell. Fewer students knew what the vacuole liquid contained. 
This is an example of a response which gained two marks: 



 

 
This response gained mp1 for maintaining turgor pressure, but the reference 
to containing cell sap was insufficient at this level for marking point two. 

 
 
Question 3(a)(i) 
This response required students to describe the roles of magnesium ions and 
nitrates in the plants. 
Most students knew the role of nitrates. However fewer students were able 
to give a full description of the role of magnesium ions.  
This is an example of a response which gained both marks: 

 
 
Question 3(a)(ii) 
This question required students to suggest one advantage of the vertical 
system over the horizontal system. 
Most students could identify that the vertical system would allow more plants 
to be grown in a given area, as shown in this example: 
 



 

  
A small number of students thought a vertical system would allow more light 
energy to be absorbed by the plants on each level of the vertical system, 
which was not creditworthy. 
 
 
 
 
 
Question 3(b)(ii) 
This question asked students to give one conclusion for the provided data.  
It was pleasing to see that most students could analyse provided information 
and give a correct conclusion.  
Most answers centred around the increase in concentration of calcium 
chloride solution, but a significant number of conclusions were seen which 
referred to increasing the number of treatments. 
A small minority of students did not refer to either concentration or number 
of treatments. 
This is an example of a response which scored one mark: 

 
 
Question 3(b)(iii) 
This question built upon their conclusion and required students to explain why 
the firmness of the fruits had increased. 
Unfortunately, a small number of students did not take careful note of the 
command word and just described the data or restated their conclusion, for 
example: 



 

 
Where students did give an explanation, the most commonly awarded 
marking point was for the formation of calcium pectate. Most students 
continued to refer to the formation of the middle lamella. Fewer students 
could correctly explain why the formation of calcium pectate and the middle 
lamella would result in firmer fruits. 
This is an example of a response which scored 3 marks: 

 
 
Question 4(a)(i) 
This question asked the students to explain the conditions that would result 
in the greatest bacterial growth on the surface of a chopping board. 
It is very important that students take careful note of the command word. An 
explanation requires a justification / exemplification of a point. 
 
Unfortunately, a significant number of students just stated conditions that 
would result in bacterial growth and didn’t explain why. For example: 



 

 
 
Higher level responses considered why each condition would be needed to 
result in the greatest bacterial growth. The most commonly awarded 
explanations centred around linking the optimum pH or temperature to the 
highest enzyme activity. However, frequent explanations linking oxygen and 
glucose to respiration were also seen. 
This response scored full marks and gained mp1,3,4,5: 

 
Question 4(a)(ii) 
This question asked students to explain why boards made from oil-based 
plastics are not considered sustainable. 
Most students knew that oil was a finite resource and not biodegradable and 
therefore gained mp1 and mp2. Some students stated that the plastics were 
not recyclable, which was not credit worthy. 
Mp3 was awarded less often than mp1 or 2. 
 
 
 



 

Question 4(b)(i) 
Students were provided with information about an investigation into the 
number of bacteria surviving on boards made from different materials. 
This question required students to analyse the given information in order to 
comment on the results of the investigation. 
Most students were able to identify that bacterial survival was the lowest on 
pine chopping boards or the converse for plastic chopping boards. Most could 
also make a correct comment for mp3.  
Fewer candidates were able to achieve mp1. It is important to note that they 
need to make a clear statement of the general overall trend instead of writing 
3 separate descriptions of the data. 
Mp4 was seen on a smaller number of responses than mp1. 
This response scored 3 marks: 

 
 
Question 4(b)(ii) 
Students were asked to suggest one reason for the difference in bacterial 
survival on the pine and plastic chopping boards. 
This question tested specification point 4.11. It was pleasing to see that most 
students could give a credit worthy answer to this question. For example: 

 
However, a significant minority of responses discussed conditions on the pine 
chopping board that would have resulted in higher bacterial survival. 
 
 
 
 



 

Question 5(a)(i) 
This question asked students to state what is meant by the term allele.  
A significant number of students did not know what an allele is. Common 
incorrect answers were definitions of a locus, linkage, or the definition of a 
gene. 
 
Question 5(a)(iii) 
This question asked students to describe how a Rhesus antigen would be 
produced from its polypeptide chain and transported to the cell surface 
membrane. 
This question told students that a polypeptide chain had been produced. It 
was surprising therefore that a significant minority of responses included 
transcription and translation in their answer, for example: 

Students need to take careful note of information they have been given to 
ensure they do not waste time or answer space on information that is not 
required. 
Most students gained marking points 3 and 5 for a general description of a 
Rhesus antigen polypeptide being packaged into vesicles and travelling from 
rER to Golgi body, being modified and packaged into vesicles again and sent 



 

to cell surface membrane. Fewer students gained mp4 as they did not 
describe how the protein would be modified in the Golgi apparatus. More 
detailed responses considered the content for mp1 and mp2. 
This is an example of a response which gained 5 marks: 

 
 
Question 5(b) 
This question provided students with an example of polygenic inheritance. 
Students were provided with information which they needed to analyse. They 
were then asked to explain this variation in the colour of wheat seeds. It was 
disappointing that many students did not take note of the command word 
and just gave description answers. 
 
Most students achieved mark point one. The most common answers referred 
to either intermediate red having the highest frequency or linking the number 
of recessive/dominant alleles to the colour of the seed. 
 
More detailed responses considered why there was this normal distribution 
and considered the probability of getting a certain genotype or the variation 
in the gametes. 
 



 

A small number of students considered random fertilisation of gametes, for 
example this response which gained 3 marks: 

 
 
Question 6(a)(i) 
This question asked students to state the types of cell division occurring at 2 
steps on the given diagram. 
This question was answered well with most students gaining 2 marks. 
 
Question 6(b) 
Students were asked to explain what happens at step D for the cell to become 
a specialised sperm cell. 
This question was a very good differentiator, and the full range of marks was 
seen. 
A small number of students explained the process of a sperm cell fertilising 
an egg cell which was not credit worthy. 
Many good explanations were seen which addressed marking points 1-4. 
However, marking point 5 could only be awarded if the response explained 
how the protein would cause a structural or functional change into a sperm 
cell. Vague statements which did not apply to the context of the question 
were not creditworthy. 
Centres are reminded of the importance of applying answers to the given 
context. 
 
This is as example of a response which scored full marks: 
 



 

 
 
Question 6(c)(i) 
This question asked students to draw a diagram to show the arrangement of 
the cells of a blastocyst. 
It was pleasing to see so many good drawings, often with additional details 
such as the correct labels, for example: 

 
 
Question 6(d) 
This question asked students why the use of stem cells taken from 
salamander embryos was approved by an ethics committee. 



 

Many students did not read the question carefully and thought that the cells 
were being taken from adult salamanders which would regenerate the 
damaged limb. 
Where students recognised that the cells were stem cells taken from 
embryos, they usually gave a response including marking point 1 and 2. 
Some more detailed responses included mp4. 
Marking point 3 was usually awarded for the additional guidance, for example 
in this response which scored 2 marks: 

  
Question 7(a) 
Most students could correctly state what is meant by the term species 
richness. 
The most common mistake was to refer to the number of a species in a 
habitat. 
 
Question 7(b) 
This was the first of the level-based questions on the paper. 
Students were provided with a range of information to analyse, and they were 
expected to use this information to support their answer.  
The question had two parts. Students were asked to describe how the new 
cichlid species may have been formed in the lakes and how the scientists 
would have determined there were 6 different species. 
The most common errors in weaker responses were not to use all the provided 
information on page 23 or only answer one part of the question. The most 
common errors in the higher mark range were to explain how molecular 
phylogeny could be used to show they were the same species or just stating 
that molecular phylogeny would be used to show they were different species 
without explaining how. 
Most students achieved level one by giving a basic description of new species 
formation. A common answer included a description of how different selection 
pressures would have led to different alleles giving a selective advantage in 
different lakes. 
This is an example of a low level one response: 



 

 
Most students achieved level two by giving a basic description of new species 
formation and a basic description of determination of the new species. For 
example, describing that scientists would use molecular phylogeny to 
determine that the cichlids were six different species in addition to the level 
one criteria. 
However, a significant minority achieved level 2 by giving a detailed 
description of new species formation and not addressing the second part of 
the question, for example: 

 



 

 
Level three was awarded for a detailed description of both new species 
formation and how they would have determined that the cichlids were 6 
different species. Some students only achieved the lower mark as they 
described how scientists would use the information to see if they were the 
same species which was not the correct context. 
This is an example of a response which achieved level 3: 

 



 

 
 
 
Question 7(c) 
This question asked students to determine which of the lakes has the higher 
biodiversity of cichlids. They were told to use the table and formula provided. 
This question proved to be a good differentiator and the full range of marks 
was awarded. 
It was pleasing to see a significant improvement in the number of students 
showing their working, which resulted in more marks being able to be 
awarded. 
Most students were able to calculate and subsequently substitute the 
numerator and denominator into the given formula correctly to gain marking 
points one and two. A small number of students did not include A. zaliosus 
and therefore lost mp2. 
Most students gained mp3 for a correctly calculated answer. ECF was awarded 
for those students who dd not include A. zaliosus and therefore had an 
incorrect denominator, for example: 



 

  
Unfortunately, some students lost mp3 because of incorrect rounding. 
The majority of students could use their calculated answer to determine which 
of the lakes had the higher biodiversity. ECF was applied for a correct 
statement based on incorrect D values. 
This is an example of a response which scored 4 marks: 



 

 
 
Question 7(d) 
This question gave students information from two studies and asked them to 
determine if allele frequencies had changed using the given equations. 
Many students could calculate 128÷800 to be 0.16 to gain mp1. 
Unfortunately, a significant majority thought that this was q instead of q2. 
Therefore, they stated that the allele frequencies had changed. 
For example, this response which scored two marks (mp1 and mp3 ECF): 



 

 
This is as example of a response which scored 3 marks: 

 
 
Question 8(a) 
This response asked students to describe the role of the cell cycle in producing 
new cells. 
Some students did not understand the term ‘role’ and did not take note of 
the introductory sentence before the question. They gave detailed 
descriptions of the stages in mitosis. 



 

Most students could describe the replication of DNA and the formation of new 
organelles. However fewer students described the growth of the cell. 
This is an example of a response which scored 3 marks: 

  
 
Question 8(b) 
This question asked students to explain why increased methylation of this 
gene could cause the growth of a tumour. 
It was pleasing to see a large number of responses which correctly explained 
how a gene would be methylated and therefore gained mp1. 
Similarly, the majority of responses showed that students knew the 
consequences of this methylation on gene expression, transcription and 
translation. 
Fewer responses linked back to the context of the question and explained 
that fewer/no RB or tumour suppressor proteins would be produced and why 
this would result in the growth of a tumour. It is important that students 
consider the context carefully when structuring their answers. 
This is an example of a response which scored full marks: 



 

 
 
Question 8(c) 
This question provided students with information about a drug which 
prevented the shortening of spindle fibres. 
The students were asked to explain how preventing the shortening of spindle 
fibres affects mitosis. 
This question was answered well by the majority of students, with nearly all 
students gaining mp1 and a majority gaining two marks. Some students did 
not give the stage of mitosis in their explanations and therefore did not gain 
mp2. 
This is an example of a response which scored two marks: 



 

 
 
Question 8(d) 
This was the second of the level-based questions on the paper. 
Students were provided with a range of information to analyse, both 
qualitative and quantitative, and they were expected to use all this 
information to support their answer. Students who only used the graph for 
example would have limited the mark they could achieve. 
Higher level responses used all the given information and their own biological 
knowledge to evaluate the effectiveness of paclitaxel. 
A significant minority of responses thought that Paclitaxel increased lung 
cancer. 
When students analyse SD bars on a graph, it is not sufficient just to comment 
on either their size of the presence /absence of an overlap. It is important 
that they explain the significance of this. 
Level one was usually achieved through a basic evaluation of either the table 
or the graph, for example: 



 

  
When students correctly evaluated both the table and the graph, they could 
access level two, for example this response which scored 4 marks: 



 

 
More detailed evaluations of all the given data allowed access to level three. 
Some excellent responses picked up on the drug mentioned in 8(c) and used 
this to add depth to their evaluation.  
This is an example of a response which achieved level 3: 



 

 
 
 
  



 

Paper summary 
Based on their performance on this paper, students are offered the 
following advice: 
 

 Read the whole question carefully, including the introduction, to 
help relate your answer to the context asked.  

 You should take into account the command words as well as the 
context given. Answers which do not match the command words or 
do not relate to the given context will not gain high marks. 

 Information provided in the introduction to questions is provided 
for a specific reason. Read it carefully and analyse what information 
will be needed to provide a high-level response to the question 
being asked.   

 Some questions specifically state ‘use information in the question 
to support your answer’. This refers to more than just quantitative 
data. 

 Do not try and make a mark scheme you have learnt from a 
previous paper fit a different question with different context and 
command words. 

 Study all of the mathematical skills in the specification which could 
be tested at this level.  

 Make sure you include your working with all calculations. Give 
relevant units where applicable. If rounding is necessary, make 
sure that this is done correctly.  
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