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Introduction
The B3 unit is taken by candidates doing GCSE biology or GCSE further additional science. It 
is taken as part of a linear assessment model and the end of the course. This was the fourth 
paper has been written and examined for the B3 unit in the science 2011 specification. 

The paper consists of 60 marks assessed by a variety of questions including multiple choice, 
short answer and two extended answer questions worth 6 marks each. Candidates should 
answer all questions in a time period of 1 hour. The extended answer questions are also 
marked on their quality of written communication (QWC) so candidates should ensure that 
their answer includes good use of spelling and grammar and also that the answer is written 
with clarity.

The paper contained questions from all three topics from the unit. These included biofuels 
and aseptic techniques, kidney structure and function, the menstrual cycle and circadian 
rhythms highlighted by melatonin, the inheritance of haemophilia, the production and use 
of monoclonal antibodies, human evolution and migration, genetic engineering and the 
production of genetically modified crop plants. 

Most candidates were able to access both extended writing responses well. They were able 
to demonstrate a good level of knowledge and understanding on how fossils could be dated 
based on their structure and the environment in which they were found and the advantages 
and disadvantages of introducing toxin genes into crop plants. However, for both six mark 
questions many candidates did not include sufficient key information to access level 3. 

The requirement to calculate a percentage decrease proved to be challenging for candidates 
with many only calculating the percentage remaining rather than the decrease. Most 
candidates were able to give the effect of light on levels of melatonin in the blood but a 
surprising number made errors when reading data off the graph to use in their answer. 
Correctly calculating the probability of a child having haemophilia required candidates to 
combine their knowledge interpreting family pedigrees with inheritance patterns of recessive 
sex-linked genetic disorders. Consequently some candidates made mistakes during these 
steps and were unable to calculate an accurate probability.

Where there was specification overlap between questions on this paper and previous papers 
at both higher and foundation, candidates showed a particularly good level of knowledge 
indicating that they may have used the past papers in their preparation.

Candidates of all abilities were able to give an advantage of using microalgae to produce 
biofuels and some advantages of biofuels over fossil fuels. However, high ability candidates 
did not always recognise that microalgae need carbon dioxide for photosynthesis although 
most candidates recognised that factors such as temperature, pH and light intensity have to 
be controlled in closed systems.

High ability candidates gave good descriptions of selective reabsorption to remove  
glucose from the nephron but they struggles to explain that the re-absorption of water 
causes urea concentration to increase as the filtrate passes through the nephron. Naming 
structure responsible for specific roles in the urinary system challenged many candidates 
but most names ADH as the hormone responsible for controlling the permeability of the 
collecting duct.

Most candidates were able to interpret high levels of progesterone as a sign of pregnancy/
fertilisation but less linked lowered progesterone levels to menstruation. There were some 
good explanations on the role of progesterone in the menstrual cycle.

Interpreting family pedigrees for sex-linked inheritance challenged many candidates 
although most were able to correctly interpret the Punnett square if it was correctly 
completed. There were some excellent descriptions of how monoclonal antibodies were 
produced and most candidates gave some details on how they can be used to detect  
blood clots.
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The reasoning and level of detail given for explanations on the effect of the ice age on 
human migration were very varied with high ability candidates doing very well. There were 
some good descriptions of how fossils can be compared to show human evolution but the 
use of the environment was not described as effectively. The effect of parental care on the 
evolution proved challenging even for high ability candidates with most not recognising that 
better parental care increases an animals chance of survival.

There were some very good description of how genetic engineering is used to transfer a 
gene from one bacteria into another where candidates referred to specific details such as 
restriction enzymes, sticky end and ligase. High ability candidates were able to explain how 
Agrobacterium tumefaciens is used as a vector to transfer genes into plants. There were a 
number of good explanations on the advantages and disadvantages of introducing the toxin 
gene into crop plants. Candidates of all abilities gave balanced answers which referred to 
both advantages and disadvantages.
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Question 1 (a) (i)
This question asked candidates to give an advantage of the use of microalgae to produce 
biofuels rather than other plants. Most candidates were given the mark for the idea of less 
space being needed to culture the microalgae, that it could occur independently of the 
climate, or that they could be grown quicker. Some did not recognise the comparison to 
other plants and did not gain credit for the idea that they were renewable or repeated 
information given in the question about microalgae growing in water. Candidates were not 
given a mark for no space being required unless it was clear it was not land needed for food 
production that was being used.

Question 1 (a) (ii)
This question asked candidates to name the gas that would need to be supplied to a 
closed system to allow microalgae to grow. Many candidates did not achieve this mark as 
they failed to assimilate the information given in the stem of the question that microalgae 
are photosynthetic and therefore require carbon dioxide. Oxygen was the most frequent 
incorrect response given. 

This was given the mark against the acceptable 
answer than microalgae grow quicker.

Examiner Comments

This was not given the mark as light is 
needed. The idea that the microalgae are 
photosynthetic is given in the question.

Examiner Comments

Always read the information given in the 
question.

Examiner Tip
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Question 1 (a) (iii)
This question asked candidates to explain the benefit of maintaining aseptic conditions. The 
response did not need to be specific to culturing microalgae. Marks were awarded for the 
idea of preventing contamination with unwanted micro organisms leading to reduced or no 
competition, an increase in yield or more product and preventing contamination of the 
product. Many candidates only achieved one mark for this item because they did not explain 
why having no contaminating micro organisms is a benefit. There were still some answers 
that gave the idea that aseptic precautions prevent the growth of any micro organisms 
which was not awarded credit unless clearly linked to the idea of sterilising the system 
before growth starts. There was also the misconception that aseptic techniques ensure 
conditions, such as temperature or pH, are controlled in the system.

This reponse was given zero as it isn't about preventing entry or 
contamination with unwanted or other micro organisms. It is not 
clear if they are refering to sterlisation of the equipment intially. 
Interfering with chemical reactions is very vague.

Examiner Comments

This was given two marks for not contaminating the system with other 
micro organisms and the production of an uncontaminated product.

Examiner Comments
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Question 1 (a) (iv)
For this item candidates needed to give two other factors that would need to be controlled in 
a closed system culturing micro organisms. The most common marks were awarded for 
temperature and pH. Light intensity and nutrients or named nutrients were also given a mark. 
Agitation or stirring was not awarded a mark as it is not a controlled factor. Gases or named 
gases were not creditworthy as they were already given in 1aii or irrelevant.

This showed a frequent misconception, scoring 
zero marks.

Examiner Comments

Make sure you understand all the key scientific 
terms given in the specification.

Examiner Tip

This was given two marks for 
controlling temperature and pH.

Examiner Comments
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This response was two marks for controlling 
nutrient levels and light intensity. This response 
is clearly linked to the idea of specifically allowing 
microalgae to grow.

Examiner Comments

This response was only awarded one mark.

Examiner Comments

Ensure you read the question carefully. 
Microalgae are photosynthetic and the 
question asks for other factors that need to be 
maintained and carbon dioxide is given in 1aii.

Examiner Tip
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Question 1 (b)
The final item for question 1 asked for a description of the advantages of using biofuels 
rather than fossil fuels. Marks were given for renewable, sustainable or a description of the 
process, the idea of carbon neutral or a description of the process or that biofuels release 
less sulfur dioxide or cause less acid rain. Where two marks were given it was for the 
renewable and carbon neutral marking points. There were some misconceptions shown that 
burning biofuels does not release carbon dioxide and the idea that no sulfur dioxide is 
released was not credited.

This answer was awarded both marks for renewable and 
carbon neutral. They have a description of both as well.

Examiner Comments

This is only worth one mark for the idea of renewable. 
Both sentences cover the same marking point.

Less pollution is too vague for less sulfur dioxide 
released or less acid rain.

Examiner Comments
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This response shows attention to detail in the 
descriptions given. It is clear that it is less sulfur 
dioxide which is released.

Examiner Comments
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Question 2 (a) (i)
Question 2ai asked candidates to calculate the percentage decrease in glucose concentration 
between the blood in the glomerulus and the end of the proximal convoluted tubule. This 
proved difficult for many candidates to achieve two marks as they calculated the percentage 
of glucose that remained at point Q in the proximal convoluted tubule and not the 
percentage decrease so gained 1 mark for an answer of 47.1%. High ability candidates did 
correctly calculate the percentage decrease of 52.9%. Many candidates showed their 
working for the calculation but some lost marks because they did not not show their 
workings out. 

This is worth one mark for calculating the 
decrease of 90 even though the final answer  
is incorrect.

Examiner Comments

Always show your working.

Examiner Tip

This is worth one mark for calculating the 47.1%. Calculating 
the percentage of glucose remaining rather than the 
percentage decrease was a common error.

Examiner Comments
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Question 2 (a) (ii)
This question required a description of how glucose is removed from the nephron.  
The marks were awarded for stating it was by selective re-absorption or that it is  
reabsorbed back into the blood. Further marks could be obtained by the idea that the 
process uses energy, occurs through active transport or against the concentration gradient 
or that it occurs in the convoluted tubule. High ability candidates gave some good 
descriptions and many were awarded maximum marks. Most gave the idea of selective re-
absorption or absorption into the blood. Responses rarely referred to that fact that energy 
was required but convoluted tubule and the idea of active transport were frequently seen for 
the second mark.

This response shows full workings and 
the correct answer for two marks.

Examiner Comments

This response is worth two marks for proximal 
convoluted tubule and selective re-absorption.

Examiner Comments

Learn the names given to key biological 
processes.

Examiner Tip
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Question 2 (a) (iii)
This question asked candidates to explain why the concentration of urea changes between 
the proximal convoluted tubule and the collecting duct. The marks were given for stating 
that the concentration had increased or a mathematical calculation that showed this. The 
second mark was for the justification that it was due to reabsorption of water. This item 
proved challenging even for high ability candidates. The majority of candidates were able to 
recognise the increase but could not give sufficient detail on the reason for the increase. 
Marks were not given for the idea that all the glucose had been removed. There were some 
very good answers that linked the idea that the person must have been dehydrated so had 
produced ADH to increase the reabsorption of water. These candidates usually gained 
maximum marks. Lower ability candidates failed to score any marks and they should be 
encouraged to recognise that when a question asks for an explanation behind a change or a 
difference, there is a mark available for stating how it changes which is usually very 
straightforward to achieve.

This response was given zero. Removed is insufficient and the loop of Henle is 
incorrect meaning the convoluted tubule mark could not be awarded.

Examiner Comments

This was only worth one mark for the increase in 
urea concentration. This response shows a common 
misconception seen during the marking of the paper that 
a lot of nephrons joining into the collecting duct accounts 
for the increased concentration.

Examiner Comments
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Question 2 (b) (ii)
This item required students to state that the hormone ADH controls the permeability. 
Despite being higher level content this was very high scoring with the majority of the 
candidates achieving the mark. Phonetically correct misspellings as well as the abbreviation 
of ADH were awarded the mark.

This response was worth maximum marks. They 
state that it has increased and explained that the 
reabsorption of water is responsible for the increase.

Examiner Comments
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Question 3 (a) (ii)
This item was answered well by candidates of all ability. They were able to recognise  
that a continued increasing progesterone level was a sign of pregnancy. The mark was  
given for fertilisation. The uterus lining is thickening is not a reason so this on its own  
was not creditworthy.

This was given one mark for pregnant. This was 
the most common answer given.

Examiner Comments

This is a consequence of high progesterone and 
not a reason for it so was not given the mark.

Examiner Comments
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Question 3 (a) (iii)
This question asked candidates to explain the role of progesterone in the menstrual cycle. 
The marks were given for progesterone maintaining the lining of the uterus, progesterone 
inhibiting FSH or dropping levels of progesterone allowing FSH production, progesterone 
inhibiting the production of LH, and also that dropping levels of progesterone allow 
menstruation to occur. A good range of marks were awarded for this question and it proved 
to be a good differentiator of ability. The most common mark awarded was for the 
maintenance of the uterus lining. In comparison to previous series, there were less 
references to thickening the wall of the uterus which was insufficient. Most candidates who 
knew that it inhibited FSH also knew that it inhibited LH. Some missed the final marking 
point by indicating that dropping progesterone levels allowed the cycle to start again which 
was not creditworthy.

This was given two marks for progesterone 
maintaining the lining of the uterus and a decrease 
in levels allowing menstruation.

Examiner Comments
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This response highlights the four possible marking points so was 
awarded full marks. This shows the attention to detail given in 
responses by high ability candidates.

Examiner Comments

This was worth two marks for inhibiting  
the production of LH and FSH. It is not clear 
that it is a low level that allows the breakdown 
of the uterus lining so was not given this 
marking point.

Examiner Comments

Ensure you read your answers carefully to 
check you have everything correctly written.

Examiner Tip
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Question 3 (a) (iv)
This item asked candidates to recall that LH is the hormone responsible for triggering the 
release of the egg in the menstrual cycle. Just over half the candidates were awarded 
the mark for this item with oestrogen and FSH the most common incorrect responses. 
Phonetically correct misspellings were awarded a mark but candidates do not need to give 
the full name, LH is acceptable.

Question 3 (b) (i)
This question asked for candidates to use the information given on a graph to describe the 
effect of light on the melatonin levels in the blood. The first mark was awarded for linking 
the idea that light inhibits melatonin, or the reverse argument that levels rise when it gets 
dark. Night was accepted for dark and day accepted for light. The second mark was for 
using data from the graph. Most candidates gained at least one mark for giving the overall 
trend and nearly half obtained the second mark for correctly quoting data. A surprising 
number of candidates misread the information from the graph the most common being that 
melatonin levels peaked at midnight. 

This is worth two marks. Less light there is 
higher melatonin for one mark and correct 
data from the graph (within 1 small square) 
for the second mark.

Examiner Comments

Make sure you read data off graphs 
accurately.

Examiner Tip

This response was only worth one mark as it 
did not quote any data from the graph.

Examiner Comments
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Question 3 (b) (ii)
This item asked for candidates to recall that biological activities which follow a daily rhythm 
are circadian rhythms. Approximately three quarters of candidates achieved this mark. 
There were a significant number of misspelt answers and only those that were phonetically 
correct were accepted. Cyclic, cardiac and carcadian were rejected.



20 GCSE Biology 5BI3H 02

Question 4 (a) (ii)
This item required candidates to interpret the family Pedigree to obtain the genotypes for 
person F and person G and complete the Punnett square to obtain the probability of the 
couple having a child with haemophilia. Where candidates successfully identified the 
genotypes, many went onto achieve full marks with approximately half of candidates gaining 
three marks. The most common error was to interpret the Punnett square incorrectly with a 
probability of 50%. Some candidates switched person F and person G and only scored two 
marks with an error carried forward. Overall this item was answered better than previous 
questions of this style with less incorrect genotypes given, such as an allele being assigned 
to the Y chromosome.

This shows a correct Punnett square with the genotypes clearly 
written. The Punnett square has been correctly interpreted so 
full marks were awarded.

Examiner Comments
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This Punnett square was correct but incorrectly 
interpreted so was only awarded two marks.

Examiner Comments
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Question 4 (b) (i)
This item asked candidates to describe how antibodies are produced. The marks were 
awarded for the injection of an antigen into a mouse or mammal, the production or 
collection of B-lymphocytes, that these are fused with cancer or myeloma cells, leading to 
the production of a hybridoma and finally the idea that a hybridoma can divide and produce 
antibodies. A range of marks were awarded for this item with high ability candidates gaining 
maximum marks and middle ability candidates half marks. Often marks were missed for not 
including the information about the injection of an antigen and the production of the correct 
B-lymphocyte. The idea that it was a B-lymphocyte was required but overall responses 
showed very good use of the key scientific terms such as B-lymphocyte, myeloma cell, and 
hybridoma.

This response is worth four marks for a detailed 
description of how monoclonal antibodies are produced.

Examiner Comments
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This response was given three marks. It shows a 
very good level of scientific understanding but has 
lost a mark as it does not explain how the correct B 
lymphoctye is produced.

Examiner Comments
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Question 4 (b) (ii)
The final item on blood disorders required a description on how monoclonal antibodies can 
be used to detect blood clots. The marks were given for the idea of attaching a radioisotope 
to the monoclonal antibody, that it would be injected into the bloodstream, would bind to 
the blood clot and finally that the location of the clot could be determined by detection of 
the accumulation of the antibodies using a scanner or the idea of a specialised piece of 
machinery. Half of the candidates were able to gain maximum marks usually for the 
attachment of a radioisotope and that it would bind to the blood clot. Some of these 
candidates would also have given the details on how the monoclonal antibody would be 
detected. The idea of injecting into the blood was not often seen with responses referring to 
the idea of injecting into the body which was insufficient. The idea of the antibodies being 
stopped by the blood clot was insufficient and did not receive a mark.

This item was given two marks for insertion into the 
bloodstream and that they attach to the blood clot.

Examiner Comments

This was given the mark for binding to the blood clots. 
It lacks the detail needed to get the mark for attaching 
a radioisotope or the method of detection.

Examiner Comments
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Question 5 (b)
This item required an explanation for the effect of the Ice Age on human migration. 
Candidates were awarded marks for the idea that human migration increases or that people 
could migrate further and they were able to link this to the subsequent marks, which were 
given for lower sea levels, water being locked up in ice or that seas were frozen and that 
this created land bridges or allowed people to cross where they previously were unable to. 

This response was worth three marks. Seas were frozen so sea levels 
dropped is worth two marks. This meant that humans could walk to 
places separated by water now is is the idea of crossing ice or shorter sea 
crossing and they also give the indication that migration can be further by 
naming countries and continents.

Examiner Comments
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This was only worth one mark for the idea of migrating to warmer 
areas or further. There is no explanation as to how this could occur 
which is required for further marks.

Examiner Comments

This response was awarded full marks.

Examiner Comments

Ensure answers to explain questions include 
sufficient detail to match the number of marks 
given for the question. This answers illustrates 
the level of detail required.

Examiner Tip
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Question 5 (c)
This question asked candidates how Leakey could have used the fossils and the surrounding 
environment to determine that fossils he had discovered from early humans who lived 1.6 
million years ago lived more recently that the fossil of Lucy. For a level 1 answer candidates 
needed to give a limited description of how the structure of the fossil or the environment 
could be used. For level 2 candidates need a simple description that made a comparison of 
two features seen in the fossil that were different to Lucy. Alternatively they could give one 
detail about how the structure of the fossil could be used and information about how the 
environment could be used. For level three the detailed description needed two comparative 
statements on the fossil structure compared to Lucy and two pieces of evidence of how the 
environment could be used to date the fossils. This included the idea that fossils in a higher 
rock layer are from a more recent species, that tools or more sophisticated tools would have 
been found with Leakey’s fossils or that radiometric dating could be used, although very 
little of this aspect was seen.

 References to brain size were ignored unless linked to cranial capacity or skull size. More 
candidates were awarded level 2 for a description that made some comparative statements 
between Leakey’s fossils and Lucy. These responses often only gave one detail on dating 
from the environment or lacked the specific details. For example, some answers gave details 
about how location in the rock layer indicates age of the fossil without stating that the newer 
fossils are higher or older fossils deeper in the rock layer. Answers that were awarded level 1 
often only referred to brain size or showed confusion and made comparisons with Ardi, 
which was not worthy of credit. Very high ability candidates were able to include sufficient 
detail in their answers to be awarded level 3.
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This was a level 2 response worth 4 marks. There are two clear 
methods for dating the fossils from the environment but refering 
to Lucy as more ape-like and the newer fossil more human like 
is too vague for how Leakey was able to use the fossils.

Examiner Comments
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This is a level 3 response, worth full marks, highlighting 
the indicative content needed for a detailed description.

Examiner Comments
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Question 5 (d)
This question proved challenging even for high ability candidates. It required an explanation 
of how parental care contributes to evolution. Credit was given for the idea that better 
parental care leads to increased survival of offspring and that means these offspring are 
more likely to reproduce and pass on their characteristics, genes or skills. Some candidates 
were awarded the second mark for the idea that offspring that survive can pass on their 
genes, but very few candidates recognised that it had to be better parental care that leads 
to increased survival. Some candidates stated that parental care increases the chance of 
survival but this was insufficient.

This response scored zero, as it 
describes parental care but does not 
explain how it contributes to evolution.

Examiner Comments

Ensure you answer the question that is being asked. 
This answer describes parental care but does not 
explain how it contributes to evolution.

Examiner Tip

This was awarded two marks as they have made the connection that it is 
a higher amount of parental care that increases survival so that genes for 
this level of parental care are passed onto the offspring.

Examiner Comments
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Question 6 (a)
This question is based on higher content in the specification but was answered very well by 
candidates with nearly half scoring maximum marks. It asked for a description of how the 
toxin gene from Bacillus thuringiensis is transferred to Agrobacterium tumefaciens. The 
mark scheme required specific terms to be used such as restriction enzyme, sticky ends and 
ligase and this is where marks were lost by some candidates using vague terms such as 
cutting enzymes. The marks were for the plasmid from Agrobacterium being cut with a 
restriction enzyme, the gene from Bacillus thuringiensis being cut or isolated using 
restriction enzymes, that restriction enzymes leave sticky ends, the gene can be inserted 
into the plasmid using ligase and that the recombinant plasmid is placed into Agrobacterium. 
There were many inaccuracies in the phrasing of some answers, which led to marks not 
being awarded, for example, cutting Agrobacterium with a restriction enzyme and putting 
the plasmid into a bacterium without specifying which bacterium.

This was awarded full marks. It includes the specific details that required 
to get the marks including restriction enzyme, sticky ends and ligase. 

Examiner Comments
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Question 6 (c)
This item asked for an explanation of how Agrobacterium tumefaciens transfers the toxin 
gene to crop plants. The marks were awarded for the idea that it infects the cell or acts  
like a vector, it transfers the gene, plasmid or DNA into the plant cells or plant DNA and  
that it causes the growth of a tumour or crown gall. This is a higher specification statement 
and proved to be challenging even for high ability candidates. Often candidates were 
awarded either the first or second mark due to a lack of detail in their responses. Spraying 
the crops with the bacteria was insufficient and inserting the gene into the plant required 
more specific detail for the mark. The idea of the development of a tumour or crown gall 
was not often seen.

This answer has the idea of invading the plants cells as 
a vector and inserting it's genes into the plants DNA for 
two marks.

Examiner Comments

This was given one mark for vector but does not include sufficient 
detail as to where the toxin gene is being transferred.

Examiner Comments
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Question 6 (d)
The second six mark question on the paper asked for an explanation of the advantages and 
disadvantages of introducing the toxin gene into crop plants. A level 1 response gave a 
limited explanation of one advantage or one disadvantage. A level 2 response required an 
explanation that included either at least two advantages or two disadvantages or one 
disadvantage and one advantage. A level 3 answer needed to be detailed and refer to the 
key advantages of the effect on crop yield and reduce need for insecticides and two 
disadvantages including that it can lead to the evolution of toxin resistance. The idea of 
insects developing immunity was ignored. Some answers confused herbicides and pesticides 
but overall the quality of responses was very good. The majority of candidates gave a level 
2 response. Those with good quality answers sometimes missed the idea that it reduces the 
need for pesticides or confused resistance and immunity. Nearly all answers attempted to 
refer to advantages and disadvantages. 
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This was a level 2 response. The use of the 
word immunity is incorrect.

Examiner Comments

Make sure you use the correct scientific terms.

Examiner Tip
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This is an excellent level 3 response showing a detailed explanation 
referring to an increased yield, less use of pesticides and the 
development of resistance against the toxin.

Examiner Comments
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Paper Summary

Based on their performance on this paper, candidates should:

•  Always show the working when doing calculations as a mark can be awarded for errors 
carried forward in this case.

• Ensure they read graph scales accurately when extracting information from the graph.

•  Check the number of marks given for the question and ensure that they have included 
enough facts to match the mark awarded.

•  Ensure that they can interpret family pedigrees for both the sex of the individuals and 
genotypes for sex-linked inheritance.

•  Ensure that they know the structures involved in organ systems, the functions of the 
different structures and hormones which regulate them.

• Use scientific terminology accurately where possible in responses.

•  Recognise that the word 'explain' means additional scientific information is needed that is 
linked to the answer given.

•  Use all the information given in the question to help them construct their answer but 
avoiding repeating the information which has already been given and giving vague 
response which will not gain credit.

•  Think about the structure of the answer before starting to write when tackling the 
extended answers to ensure that the answer shows clarity of writing and flows, while 
remembering that accurate spelling and grammar in these questions is also important.
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Grade Boundaries
Grade boundaries for this, and all other papers, can be found on the website on this link:

http://www.edexcel.com/iwantto/Pages/grade-boundaries.aspx
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