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Part 1: Statistical Information
The distribution of grades awarded in the May 2014 session is given in the table below.

GRADE A B C D E F Abs Total
Number 85 149 158 113 75 51 31 662
% of Total 12.84 22.51 23.87 17.07 11.33 7.70 4.68 100

Part 2: Comments regarding candidate’s performance

Paper 1:
Question 1 - Plasma membrane
Most candidates answered Q1.1 correctly, with the commonest mistake being the confusion between
glycolipids and glycoproteins. Nonetheless, there was a number of candidates who were not able to
correctly identify the phospholipids and the steroids.

Q1.2 was correctly answered by most candidates.

Question 2 - Carbohydrates
In Q2.1, most candidates drew the ring structure of α-glucose correctly but, when it came to naming
the monomer, some candidates failed to include the term 'α'. In such cases the naming had to be
marked as incorrect.

Most candidates provided satisfactory answers to Q2.2, with many of them successfully mentioning at
least two correct reasons out of the requested three. A number of candidates mentioned other
reasons/characteristics which had no link to the structural characteristics of starch. Such answers
were considered incorrect.

Q2.3 was correctly answered by most candidates, although some candidates were able to mention
only one correct structural difference between starch and cellulose.

Most candidates answered Q2.4 successfully.

Question 3 - Enzymes
Most candidates gave satisfactory answers to Q3.1. Full marks were awarded to those candidates
who clearly explained how a change in the amino acid sequence affects the structure of the enzyme;
hence its active site; hence its activity.

Most candidates correctly answered Q3.2, showing that they knew the connection between prosthetic
groups and enzyme activity. However, a good number of candidates failed to clearly describe how
these groups function.

Most candidates answered Q3.3 successfully by considering disulfide bridges as strong bonds that
can withstand high temperatures before breaking.

Question 4 - Respiratory pigments
Most candidates were able to explain the function of respiratory pigments (Q4.1).

However some candidates failed to correctly list three characteristics that make haemoglobin a very
good respiratory pigment (Q4.2).

Q4.3 was correctly tackled by most candidates, although many failed to make reference to Figure 2
as requested in the question.
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Q4.4 was incorrectly answered by most candidates, as they shifted the oxygen dissociation curve to
the left rather than to the right.

A good number of candidates did not attempt Q4.5. However, most of those who did, answered this
question in a satisfactory manner; showing a good understanding of the Bohr effect and of the oxygen
dissociation curve during physical exercise.

Q4.6 (i) was correctly answered by most candidates.  Nevertheless, in Q4.6 (ii), a good number of
candidates showed that they have a good understanding of the subject but failed to give fully correct
answers.

In Q4.7 most candidates showed a good understanding of the connection between surface area for
oxygen absorption and the haemoglobin's affinity to oxygen. Full marks were awarded to those
candidates who explained this in terms of both the size (and surface area) and metabolic rate.

Question 5 - Classification
Q5.1 was correctly answered by most candidates with a small number of candidates confusing
Phylum Platyhelminthes with Annelida in their answers.

Q5.2 was correctly answered by most candidates, with the exception of Q5.2 (i) on metameric
segmentation and Q5.2 (vi) on secondary radial symmetry, where several candidates lacked specific
details.

Question 6 - Nervous and hormonal control
Most candidates answered Q6.1 (i) successfully. However, some confused repolarization with
hyperpolarization in their answers to Q6.1 (ii). A number of candidates did not answer Q6.1 (iii) [about
absolute and relative refractory periods], while a significant number of those who did answer this
question failed to show a good understanding of the mechanisms involved. Q6.1 (iv) was correctly
answered by most candidates where a good number of them included one or more structural
differences to differentiate between the sympathetic and parasympathetic nervous system. A number
of candidates lost marks by stating that one system has an excitatory role while the other an inhibitory
role. As for Q6.1 (v), several candidates failed to fully describe the structural differences in the reflex
arcs of the monosynaptic and polysynaptic reflexes.

In Q6.2, most candidates failed to obtain full marks, because candidates were expected to
differentiate between hormones secreted by the anterior and posterior pituitary gland, adrenal cortex
and adrenal medulla. In the part of the question associated with function, generic answers were often
common. Insufficiently detailed answers such as insulin is involved in maintaining glucose levels,
rather than in lowering the level of glucose level in the blood, were not awarded any marks given that
only ½ mark was allotted to the function. Several candidates mistakenly stated that oxytocin causes
milk production.

Question 7 - Pesticides linked to environment and biotechnology
In Q7.1 most candidates gave suitable explanations in line with the concept of biomagnification
across trophic levels.

In Q7.2 several candidates gave a generic answer, such as becoming resistant to pesticide, without
substantiating their reasoning. Some candidates correctly explained pesticide resistance as an
evolutionary process involving selection of individuals which were physiologically resistant to the
pesticide or via behavioural adaptations such as feeding on parts of a plant with less pesticide.  A few
candidates postulated an equally valid possibility of colonization by new pesticide resistant species.

In Q7.3 some candidates gave examples of restriction enzymes without naming the type of enzyme
as requested in the question. Enzymes that are used in either DNA replication or protein synthesis
were sometimes incorrectly mentioned instead.

Many candidates found this question challenging and were unable to apply knowledge of
biotechnology related techniques to the situation mentioned in Q7.4.
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Many candidates mentioned economical advantages, such as larger yield of transgenic crops, rather
than environmental ones, as asked in Q7.5. Similarly in the same question, when it came to
disadvantages, several mentioned possible effects on human health rather than environmental ones.

Question 8 - Cell cycle and protein synthesis
Most candidates answered Q8.1 correctly, however some confused mitosis with meiosis.

In Q8.2 most candidates were able to describe cytokinesis in an animal cell but not in a plant cell,
giving only general statements in the latter case such as the difference being simply due to the
presence of a cell wall, showing lack of knowledge in the process involved.

In Q8.3 several candidates failed to mention the protein component of a chromosome.

Some candidates failed to understand what was required in answering Q8.4. Some divided the
number of amino acids by 3, rather than multiplying by 3, to find the minimum number of nucleotides
required to code for the mentioned protein. Only a few candidates included an extra three nucleotides
for a stop codon.

In Q8.5 many candidates gave generic answers that lacked detail or key terms. Some candidates
confused introns and exons.

Several candidates gave general or intuitive answers that lacked scientific detail when answering
Q8.6. The confusion of the terms transcription and translation was common, while some candidates
were referring to the process of DNA replication rather than protein synthesis.

Question 9 - Isolating mechanisms
The majority of candidates correctly identified the situations mentioned in Q9.1 to Q9.4 as a
consequence of pre-zygotic or post-zygotic isolating mechanisms. However, many failed to explain
how such situations bring about allopatric speciation or reinforce sympatric speciation and focused
solely on why such situations can be classified as pre-zygotic or post-zygotic. Lack of key biological
terms related to the given isolating mechanism was quite common.

Question 10 - Population ecology
Most candidates had a good grasp of the subject and sometimes complimented their answers with
small sketches of graphs to illustrate population dynamics or distribution. As noted in Q9, most
answers lacked the use of key biological terms or the expected detail to award full marks.

In Q10.1, some candidates stated that an increase in mortality is simply due to a larger population
size.  The question, however, clearly refers to the mortality rate. Terms such as intraspecific and
interspecific competition were sometimes confused.  Key terms mentioned by some candidates
included density dependant factors, biotic potential, carrying capacity, environmental resistance and
deceleration phase of a sigmoid or logistic growth.

Several candidates correctly described population dynamics of the highly interdependent Canada lynx
and snowshoe hare (Q10.2). Some candidates confused the terms predator and prey.  Key terms
mentioned by some candidates included intraspecific competition in the lynx population, reduction of
predation pressure and density dependant fluctuations.

In Q10.3 the terms intraspecific and interspecific competition were sometimes confused. Most
candidates mentioned the competitive exclusion principle and clarified their explanation with terms
such as fundamental and realised niche, with the latter being confused by some candidates.
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Paper 2
Section A
Question 1 - Comprehension on photosynthesis
Q1.1 was routinely answered correctly. Some candidates used the term Kingdom Monera instead of
the expected Kingdom Prokaryota. Many gave correct characteristics for the Kingdom.

The majority of the candidates answered Q1.2 correctly.

In Q1.3, many correctly stated that most of life as we know it today relies heavily on aerobic
respiration.

In Q1.4 the majority showed good understanding of the reading extract.

Q1.5 relied mostly on good understanding of the given text. In fact, this question had an all or none
response. Candidates either understood the question and the text or else they would answer
incorrectly.

The candidates who understood that Q1.6 was about the endosymbiotic theory, answered the
question correctly.

Q1.7 and Q1.8 were purely recall questions which were answered in varying degrees of complexity.
Weaker candidates who had little mastery of the process of photosynthesis fared poorly.

Most candidates did well in Q1.9, although some confusion between stratospheric and tropospheric
ozone was evident.

Section B - (essay questions, to choose two)
Essays were answered to a quasi-similar standard, with some excellent answers being seen in essay
2. Problems in communication, the level of detail given, and lack of properly annotated diagrams cost
candidates marks.

Question 2 - Immune system (Response rate: 55.8%)
This was perhaps the best-answered essay, with some excellent answers. Very precise and
sequentially-sound descriptions of the first line, second line and third line of defence were given. All
the key contenders involved in defence, namely, phagocytes, natural killer cells, complement proteins,
chemokines, T-4 helper cells, cytotoxic T cells, antigen presenting macrophages, B cells and
antibodies and all the mechanisms involved were described by most in varying degrees of detail.

Question 3 - Circulatory systems (Response rate: 58.2%)
A wide range of answers was seen in this essay, but the underlying general flaw in the essay was the
lack of comparison. In the past, for essays of this type, candidates give a separate, list-like description
of the systems/organisms to be compared, and this question was no exception. Most essays took on
the following format: a hazy description of the open circulatory system in insects, followed by the
description of a single circulation in fish and an extremely long, detailed description of circulatory
system in humans with great importance being given to the cardiac cycle and its control. Emphasis
should be on comparative animal physiology and not on human biology. Emphasis should be on how
various organisms are evolutionarily adapted to their environment rather than on an endless
recollection of facts.

Question 4 - Support tissue in plants (Response rate: 37.1%)
Surprisingly, this essay, which was a straight recall question, was not as popular, and not so
adequately answered. This, similar to Question 3, might indicate a preference by candidates for
animal rather than plant biology. Lack of detail and poor illustrations (when present) characterised this
essay.

Question 5 - Asexual and sexual reproduction (Response rate: 46.6%)
Many candidates persisted in giving a detailed description of the different methods of asexual
reproduction, and related diagrams. This was typically followed by a description of external vs internal
fertilisation in sexual reproduction. Some reference to hermaphroditism was made too. Some more
perceptive candidates referred to gamete formation. A SEC level comparison of asexual and sexual
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reproduction, most often presented in tabulated form, generally ensued. A number of candidates, took
off at a tangent, and gave detailed, illustrated descriptions of meiosis and independent assortment,
synapsis, and genetic recombination through crossing over. Despite candidates stating clearly that
sexual reproduction brings on genetic variation, few indicated that genetic mixing is not always
advantageous. Clearly, the finer evolutionary significance of both modes of reproduction eluded the
majority of the candidates.

Section C - (structured essay questions, to choose one)
Answers varied in detail from one sentence explaining the statement given, to entire paragraphs.
Candidates should be aware of the value allotted to each question (5 marks) and to answer
accordingly.

Question 6 (Response rate: 69.6%)
A rather straight-forward set of questions that was rather accessible by most candidates. Precise
detail and the use of specific biological terms were expected.

Q6.1 - All candidates understood that mitochondria are the site of ATP production by respiration
which aids in propelling the spermatozoa through the female reproductive tracts. Candidates who
drew a diagram and showed the position of the mitochondria gained more marks. Candidates who
mentioned that energy will be needed up to the point of the acrosome reaction and passage through
the corona radiata and zona pellucida, showed a wider knowledge.

Q6.2 - Candidates generally gave correct answers. Specific use of terms like secondary oocyte
(rather than ovum), fimbriae, ciliated epithelium, and peristalsis gained candidates marks.

Q6.3 - Many candidates understood that squamous epithelium is thin and flat and explained this in
terms of Fick’s Law of diffusion.

Q6.4 - Many limited their answer to a description of the osteon with little reference to the biological
significance of having a structure laid out in concentric circles.

Q6.5 - Candidates who were able to give a description of cnidocytes and their mode of operation and
the significance of these specialised cells to these sometimes sessile organisms gained full marks.

Question 7 (Response rate: 30.4%)
Q7 was a less popular choice than Q6, probably because a greater precision in answering was
expected. Similarly to Q6, in this question the use of specific biological terms was required.

Q7.1 - Very few candidates invoked the idea of standing crop and, as a result, most answered
incorrectly.

Q7.2 - A good number of candidates explained that with increasing trophic levels, energy would be
lost. However, fewer explained how this happens (loss to respiration, excretion, unconsumed parts).
Candidates should be aware that they cannot be awarded 5 marks for a single sentence.

Q7.3 - In most cases, answers to this question were a lengthy description of the different species
found on garigue and perhaps a description of the karstic landscape. Few described why such habitat
has a high species diversity.

Q7.4 - Answers were diverse. Many understood that Oxalis-pes caprae is an invasive alien species
but did not always use these terms. Fewer described the characteristics attributed to invasive species,
namely that they have very good dispersal methods, that they are opportunistic species and that they
rarely have natural predators controlling on them.

Q7.5 – While concepts such as disruption of natural populations, genetic diversity loss, economic
losses and food shortages associated with biodiversity loss should have emerged, few candidates
answered this question sufficiently well.
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Paper 3
Question 1 - Classification and life-cycles
Most of the candidates obtained full marks or nearly full marks for Q1.1 and Q1.2. However when
asked to explain the life-cycle of ferns, several candidates failed to include enough detail. Similarly in
Q1.4 several candidates failed to give enough scientific detail to link the observations noted to the
expected biological knowledge.

The majority of the candidates answered Q1.5, Q1.6 and Q1.7 correctly.

Question 2 - Genetics
Most candidates were able to obtain high marks in this question. The majority gave the correct
definitions for the terms in Q2.1, identified the correct genotype of the parent budgerigars in Q2.2, and
calculated the correct phenotypic ratios for Q2.3.

Nearly all the candidates knew which statistical test can be used to determine whether a population is
in agreement with the Hardy-Weinberg equilibrium or not (Q2.4). Additionally, nearly all the
candidates knew the processes that could lead to deviation from Hardy-Weinberg equilibrium (Q2.5).

In Q2.6 most candidates were able to evaluate the methodology used in order to identify the
limitations of the research described in Q2, while in Q2.7 most candidates were able to come up with
ways on how to improve the methodology used during analyses.

Question 3 - Liver
In Q3.1 the candidates were expected to draw a diagram of a liver lobule from a photomicrograph of
the liver (Figure 4). Not all candidates managed to produce the same quality of diagram, and in most
cases not all the structures presented in the diagram were drawn, labelled and annotated. Some
candidates used a pen for labelling rather than a pencil, while a good number of candidates failed to
include a title and a scale to the drawn diagram. Most candidates exhibited low performance in this
question.

Most candidates answered Q3.2 correctly.

In Q3.3, several candidates failed to describe the method that can be used to measure the diameter
of a liver lobule using light microscopy.

Paper 4 - Practical
In Q1.1, most candidates clearly explained the null hypothesis relating both factors, namely vitamin C
content and the boiling time. Only few candidates were unable to refer correctly to the correlation
between factors or were not aware of what the term null in null hypothesis refers to.

Almost all the candidates were fully aware of the reason and need of stirring the orange juice before
dividing it, so as to create a homogeneous solution (Q1.2). Some candidates confused the term
homogeneous with homologous.

Q1.3 was the design of the method. The best method was the addition of the starch-iodine indicator
dropwise to orange juice samples until the blue-black colour persists. The number of drops or volume
of indicator added had to be recorded. Nonetheless other possible good methods were also accepted.
Less accurate methods were also accepted but full marks were not awarded in such instances.
Additionally, several candidates failed to include a control and colour standards.

The examiners noted that several candidates do not follow the hints given in the question such as the
advice to use 2 millilitres of orange juice. While no marks were allotted to the actual volume used as it
was in the examination paper as an advice, following the mentioned recommendations could yield
better results and would lead to fewer complications during the experimental procedure.

Apart from deciding upon a method, the candidates were expected to write down a clear experimental
procedure including quantities, making the procedure clear enough for someone else to conduct the
experiment.
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Only few candidates managed to score full marks in Q1.4. Many candidates did not consider including
repeated readings and an average. The table format had to be relevant to the method described in
Q1.3.

In Q1.5, any precaution that was irrelevant and should have formed part of the method was not
considered correct, such as taking repeated readings. Many candidates mentioned the stirring of
orange juice before taking any samples to provide a homogenous solution. Even though it is a
repetition of one of the questions, it was still considered correct. The precautions mentioned had to be
relevant to the method described in Q1.3.

Irrelevant of the method chosen, most candidates gained a good number of marks from the graph in
Q1.6, since most of them included a title, labelled the axis, included units and plotted a large graph
with the correct coordinates and format.

In Q1.7, most candidates correctly analysed and discussed their conclusions in relevance to the
samples and their null hypothesis.

Q1.8 was based on the link between vitamin C content after boiling (cooking) and dietary
requirements in humans. It was expected that candidates state that since vitamin C content is
reduced by duration of boiling, it is best for humans to opt for fresh oranges as vitamin C is an
essential nutrient. Many candidates were not able to make this link and incorrectly answered this
question by saying that since the body temperature is about 37°C, which they considered to be high,
then vitamin C breaks down in our body meaning humans would need to take an additional amount to
compensate for the loss.

Many experimental modifications were considered as correct and relevant for Q1.9. The commonest
modifications included the use of a burette to perform a titration instead of using dropping pipettes.
Most candidates mentioned the use of a colorimeter to obtain a quantitative approach to identify the
end-point. Modifications that should form part of the typical method, such as taking multiple readings
or use of new pipettes, were considered incorrect.

In Q1.10, it was noted that the notion of what sources of error are is still quite ambiguous to many
candidates. Many considered contamination and reading at eye level as intrinsic errors, which is not
the case. Some candidates stated that, since more than one orange was used, the vitamin C content
may vary, but they forgot that the original solution was mixed before being divided into separate
flasks.

As a general note, the Board of Examiners felt that in some instances the level of English (including
grammar, construction of sentences, vocabulary and spelling) was fairly poor especially in answers to
questions that were either long or that were not based on recall. In these situations, if the answer was
comprehensible and the biological meaning was not altered, no marks were deducted. Nonetheless a
good standard was seen in many scripts, demonstrating excellent recall of concepts as well as
adequate understanding of A-level Biology. Many candidates answer recall questions very well with
poorer ability to apply facts. On the other hand, weaker candidates have poor use of specific
terminology that is expected at this level.

Chairperson
2014 Examination Panel


