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Section A 
 

Q1 In many plants, flowering is controlled by day length. This is known as 
photoperiodism. 

 
Q1a  Name the light-sensitive pigment involved in photoperiodism. [1] 
 
Student’s response 

phytochrome 
 
 
Examiner’s comments 

The candidate achieved four of the five marks available for parts (a), (b) and (c) in 
question one. 
 
In (a), the candidate achieved the mark available for stating phytochrome correctly 
as the light sensitive pigment controlling photoperiodism.  Some candidates mistook 
this for chlorophyll. 
 
 
Q1b State the location of this light-sensitive pigment in the plant. [1] 
 
Student’s response 

in the leaves 
 
 
Examiner’s comments 

In (b), the candidate accurately located the position of the pigment to the leaves.  
However several candidates incorrectly stated the apical meristem, confusing with 
auxin production.  In general, a response related to the leaves/chloroplasts would 
obtain the mark here. 
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Q1c Complete the diagram using the most appropriate words or terms. [3] 
 

 
 
Student’s response 

 
 
 
Examiner’s comments 

Most candidates answered part (c) well, giving both the correct phytochrome and 
conditions for conversion.  This candidate was penalised here since the term ‘day’ 
was deemed in this case as too vague and therefore resulted in a conflict with first 
answer of red. 
 
  

red/day 

far-red 
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Q2 A typical cone cell from the retina of a mammalian eye is shown in the diagram 
below. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Q2a Identify the structure labelled in the diagram which:  
 

1. synthesises protein 
 

2. modifies protein [1] 
 
Student’s response 

1. rough endoplasmic reticulum 
 

2. golgi apparatus 
 
 

Examiner’s comments 

A significant number of candidates obtained the mark available here.  The most 
common error was to give the response in the reverse order.  Some candidates 
identified ribosomes as the organelle involved with protein synthesis and again this 
was too vague in relation to the context of the diagram and the question requirement. 
  



6 
 

CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q2b With reference to the diagram, suggest and explain how the cell is adapted 
for its function. [3] 

 
Student’s response 

Cone cells contain the light sensitive pigment iodopsin which only breaks down in 
high light intensities.  Cone cells are monosynaptic meaning each cone cell 
synopses with a single bipolar neurone.  This provides high visual activity – the 
ability to distinguish between adjacent but separate images.  The mitochondria 
provide ATP for the resynthesis of iodopsin after it is broken down. 
 
Iodopsin exists in 3 different forms (red, blue and green) which are all sensitive to 
different wave lengths of light.  The extent to which each is stimulated dictates what 
colour vision we see. 
 
Neurotransmitters allow for the transmission of an impulse to the bipolar neurone. 
 
 
Examiner’s comments 

In (b), the candidate obtained all marks available.  However, some candidates 
missed the first marking point since they did not reference the increased or large 
surface area of the discs.  To obtain marking point 3 they needed to reference 
nervous transmission, generator potential is too vague in context. 
 
 
Q3 Within an ecosystem, certain populations are r-selected, while others are 

K-selected. 
 
Q3a Define the term population. [1] 
 
Student’s response 

It a group of organisms of the same species in the same habitat. 
 
 
Examiner’s comments 

In (a), the candidate correctly defined a population as organisms of the same 
species living in a particular area.  Both species and area could be by description, for 
example organisms capable of interbreeding to produce fertile offspring. 
 
A significant number of candidates could not provide an accurate definition. 
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Q3b An algal population in a pond is an example of an r-selected population. 
 
 On the axes below, sketch an appropriate growth curve for an algal 

population in a pond from April to December. The population from January 
to March has been completed for you. [1] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Student’s response 

 
 
Examiner’s comments 

In (b), the candidate completed appropriate graphs.  However, some candidates 
completed a graph with a clear stationary phase (plateau) and this is incorrect for an 
r-strategist.  The decline phase shown by some candidates was too late in the 
season and therefore outside the parameters set for marking purposes. 
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Q3c List three characteristics of r-selected species. [3] 
 
Student’s response 

1. colonise can previously inhabited land – (be a pioneer species) 
 

2. reproduce exponentially (produce a growth cone of boom and bust.) 
 

3. can survive with little or no parental; core – from birth – don’t require parental 
core. 
 
 

Examiner’s comments 

Part (c) was generally answered well with a range of suitable characteristics given by 
A grade candidates.  Weaker candidates often missed some points, poorly 
expressed them or confused them with K-strategists. 
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Q4 The human urinary system is shown in the diagram below. One of the kidneys 
shown is dissected. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Q4a Identify A–E  [3] 
 
Student’s response 

A cortex 

B Renal vein 

C medulla 

D urethra 

E bladder 

 
 
Examiner’s comments 

Part (a) of this question was more complex than GCSE due to the inclusion of a 
dissected kidney.  The candidate obtained two of the available marks incorrectly 
identifying the ureter as the urethra.  Certain candidates only obtained one-mark 
misidentifying two structures.  The identification of structure B required both renal 
and vein to gain the mark. 
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Q4b The concentrations of four substances in different regions of the nephron 
were measured. Their concentration compared to that in the glomerular 
filtrate was then calculated. The results are shown in the graph below. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Q4b(i) Describe and explain the trend shown for glucose in the proximal 

convoluted tubule (PCT). [2] 
 
Student’s response 

There is a rapid decrease in the concentration of glucose.  This is because initially it 
is all able to pass through the basement membrane however it is all selectively 
reabsorbed by facilitated diffusion and active uptake in the proximal convoluted 
tubule. 
 
 
Examiner’s comments 

In (b)(i) the candidate achieved both marks.  Candidates did this in different ways.  It 
was good to see the use of the term ‘selectively’ describing reabsorption in many 
candidate responses. 
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Q4b(ii) Explain the changes in the concentrations of ions (sodium and chloride) 
along the loop of Henlé. [4] 

 
Student’s response 

Initially there is a rise in the concentration of ions as they descend the descending 
limb and water is drawn out by osmosis due to the low solute potential of the medulla 
and its permeability to water.  This concentration rises until it reaches the apex of the 
loop where it begins to descend again as the ascending limb of the loop of Henle is 
impermeable to water and salts are actively pumped out of the duct in order to create 
a low solute potential in the medulla. 
 
 
Examiner’s comments 

Many candidates found (b)(ii) demanding and it proved difficult to gain the full four 
marks available.  However, A grade candidates generally picked up at least three 
marks.  This candidate obtained all four marks.  The first marking point required the 
candidates to state the permeability of both the descending and ascending limbs; 
this point was often split through responses.  Some failed to get mark point three 
since they did not refer to the lower water potential of the interstitial fluid.  

 
Q4c(i) Antidiuretic hormone (ADH) has a role in osmoregulation of the blood. 
 

State the precise location of osmoreceptor cells in the brain. [1] 
 
Student’s response 

Hypothalamous 
 
 
Examiner’s comments 

In part (c)(i), hypothalamus was a commonly correct response.   
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Q4c(ii) State precisely where ADH is released into the bloodstream. [1] 
 
Student’s response 

posterier lobe of the pituitary body 
 
 
Examiner’s comments 

This was also true of part (ii) with most candidates identifying the pituitary gland and 
many going further to give the posterior lobe. 
 
 
Q4d(i) The effect of intensity of exercise on the concentration of ADH in blood 

plasma was investigated in a group of students. They carried out 
exercises of different intensities for the same length of time, and the 
ADH concentration in each student was measured one hour after the 
exercise. The results of the investigation are summarised in the graph 
below. 

 
Identify one other controlled variable appropriate for this investigation. 
[1] 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
Student’s response 

Volume of water consumed by students must be equal if any and at same time. 
 
 
Examiner’s comments 

The identification of a control variable in (d)(i), proved somewhat demanding for a 
proportion of candidates.  Again, A grade candidates generally gave suitable 
responses.  Less able candidates generally gave standard GCSE-type responses, 
for example temperature.  
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Q4d(ii) Describe and explain the trend shown and the consequence of this on 
kidney function. [4] 

 
Student’s response 

From 0 to 100 units of intensity of exercise, the mean blood plasma ADH 
concentration remains relatively constant as the students are not losing significant 
water through sweat.  However, as exercise intensity increases beyond 100 units, 
the mean blood plasm ADH concentration increases as the students are losing water 
through perspiration and so the osmoreceptors in the hypothalamus in the brain 
direct a drop in solute potential of the blood and so stimulate the postenor lobe of the 
pituitary gland to release more ADH, so aquaporing in the ways of the crustal 
convoluted tubule and connecting ducts open to allow more water to be reabsorbed.  
This allows the solute potential of the blood to return to normal. 

 
 
Examiner’s comments 

Q4(d)(ii) proved challenging for many candidates and a significant number failed to 
achieve the available four marks, and a range of marks was noted.  The candidate 
achieved four marks albeit generously, they described the trend effectively, including 
the break point.  The link between higher intensity of exercise and greater water 
loss was made.  The candidate did this in a more holistic statement that required 
linking.  They implied at lower exercise intensity there was not a significant water 
loss due to sweating and combined with a later statement regarding water loss in 
perspiration it was enough to award the mark.  The third marking point was accessed 
from a consideration of water potential or solute potential of the blood.  Water 
concentration or description as hypertonic were not appropriate responses in this 
instance.  Most candidates obtained mark point four, with some missing it due to not 
implying more or greater water reabsorption. 
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Q5 The energy flow through a cow is summarised in the diagram below. 
 All values are given in kJ year –1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Q5a(i) Using the letters shown (C, F, R and U) write a formula which will allow 

production (P) to be calculated. [1] 
 
Student’s response 

P = C - R - F - U 
 
Examiner’s comments 

Part (a) (i) was successfully answered by most candidates using the algebraic 
expression; P = C- (R+F+U) or P =C-R-F-U. 
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Q5a(ii) Calculate the value for production (P). 
 

×106 kJ year –1 [1] 
 
Student’s response 

 
 
2.63      ×106 kJ year –1 
 
 
Examiner’s comments 

Generally, grade A candidates dealt with the calculation in (a) (ii) well, as 
demonstrated by the exemplar.  Some candidates failed to calculate the value 
correctly or did not deal with the standard form appropriately, and gave the value as 
2.63 x106 (x106 was given). 
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Q5a(iii) The productivity of grass is 22 275 kJ m –2 year –1.  A different cow 
feeding on 9500 m2 of grassland has a production of  
1.6×106 kJ year –1.  

 
Calculate the percentage of the energy in the grass that is used in 
production in this cow. (Show your working.) [2] 

 
 
Student’s response 

 
 
42.65      % 
 
 
Examiner’s comments 

Part (a) (iii) was a slightly more demanding calculation which most candidates had 
little difficulty with.  The question required the calculation of area productivity as an 
initial component before the further percentage transfer calculation.  The candidate 
did not calculate the area productivity correctly nor did they further understand the 
percentage calculation.  
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Q5b(i) In an investigation, the same type of crop was grown in two adjoining 
fields, A and B. Each field was subdivided into six plots of one hectare 
(ha) each. A different mass of fertiliser was added to each plot.  

 
After six weeks, samples of crop plants from each plot were collected 
and their mass in kilograms (kg) was measured. The results are shown 
in the table below. 

 

Plot Mass of fertiliser 
added to plot/kg ha -1 

Mass of crop/kg m -2 
Field A Field B 

1 0 14.2 6.2 
2 10 16.6 9.7 
3 20 17.3 13.1 
4 30 17.5 16.2 
5 40 17.5 17.1 
6 50 17.5 17.1 

 
Explain the change in the mass of crop produced in field B when the 
mass of fertiliser added increased from 0 to 20 kg ha –1. [2] 

 
Student’s response 

When mass fertiliser added increased from 0 to 20 kg ha-1 the mass of a crop nearly 
doubled from 6.2 to 13.1 this is because as increased fertiliser was added increased 
nitrates etc where added to the soil, the plants were able to actively transport these 
nitrates into its roots and convert the ions into complex molecules eg proteins, 
nuclear acids etc for growth, ← Ñ increase biomass of plant and Ñ increase mass. 
 
 
Examiner’s comments 

In part (b) (i) many candidates answered at a GCSE standard.  The candidate 
achieved both marks stating, ‘more nitrate’ and ‘protein manufacture’ (for protein 
synthesis).  Some candidates stated more nitrates but did not make a precise link 
with protein synthesis.  Some candidates provided a response little better than a 
basic GCSE standard. 
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Q5b(ii) During the previous year, field A had been used for grazing cattle. Field 
B had been used to grow the same type of crop in each year. The table 
shows that when no fertiliser was added, the mass of crop from field A 
was higher than from field B. Suggest an explanation for this difference. 
[2] 

 
Student’s response 

Field A -  
grazing cattle produce faeces these contain ions and nutrients that will be added to 
the soil and make it become more fertile, also any death of the animals will be 
decomposed and broken down by decomposers into simple molecules eg nitrates 
and add to fertility of the soil and therefore increase nitrates available to plant and Ñ 
increase growth and mass.  In field B Same type of crop grown, therefore soil 
depleted of nutrients as crop uses same amount of types of nutrients every year and 
because its G crop they are not being replenished Ñ ground is depleted of nutrients 
and is less fertile and Ñ reduces growth of crop and therefore max of plant. 
 
 
Examiner’s comments 
 
In (b) (ii) the candidate correctly makes the link between what was happening in the 
field with regard to the crop growth and the nutrient situation.  Some candidates 
obtained one mark since they did not relate the return of faeces and urine to the 
processes of decomposition. 
 
 
Q5b(iii) State one advantage and one disadvantage of using artificial 

(inorganic) fertiliser on a field. [2] 
 
Student’s response 

Advantage 
You know exactly how much of which ion etc. you are adding to your soil. 
 
Disadvantage 
If you apply artificial fertiliser in wet weather, surface run off can occur which can 
lead to eutrophication of the water ways. 
 
 
Examiner’s comments 

Part (b) (iii) was generally accessible to candidates. However, a significant 
proportion of candidates had difficulty.  Many candidates gave consequential 
answers related to the advantages and disadvantages of the fertiliser type, for 
example increased profit is due to better growth resulting from better ion availability 
(solubility) and the eutrophication again due to solubility. 
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Q6 MRSA is a strain of the bacterium Staphylococcus aureus and is resistant to 
the antibiotic methicillin. 

 
Q6a(i) State the kingdom to which bacteria belong. [1] 
 
Student’s response 

prokaryotae 
 
 
Examiner’s comments 

In 6(a) (i) there were still a significant number of candidates who gave protoctista as 
the kingdom for bacteria.  Some also gave bacteria, although it was in the stem of 
the question. 
 
 
Q6a(ii) Genes for antibiotic resistance are commonly found within structures 

outside the main bacterial chromosome. Name these structures. [1] 
 
Student’s response 

Plasmid 
 
 
Examiner’s comments 

In part (ii) this was somewhat synoptic but candidates tended to correctly identify 
plasmids.  Marks were not awarded for genome, this being much too vague. 
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Q6b The number of deaths involving MRSA in Northern Ireland during the 
period 2006 to 2015 is shown in the graph below. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Describe and suggest reasons for the trends shown from 2008 to 2015. [3] 
 
Student’s response 

From 2008 to 2013 there is a rapid decrease in deaths caused by MRSA due to 
increased awareness leading to increased hygiene procedures in hospital and 
decreases in prescribing antibiotics where it is not necessary.  However there has 
been a slow rise in deaths from 2013 to 2015 due to the increasing scale of the 
problem in which MRSA is becoming resistant to more antibiotics by mutation. 
 
 
Examiner’s comments 

Part (b) was new to the specification but dealt with generally well by candidates.  The 
candidate obtained all marks on the basis of a full trend description, a suitable 
reason for decreasing death rates and the more difficult mark point three requiring 
the increase in death rate due to new strains arising (this could be expressed in 
several ways, for example mutation and resistance to more antibiotics).  Antibiotic 
resistance was not enough unless qualified, since the organism was resistant to 
begin with.  Some did not get the second mark point due to a continuation into 
vaccination programmes against MRSA. 
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Q6c(i) Some human diseases are caused by viruses that were originally found 
in other mammals, e.g. bats. These mammals can be referred to as 
‘reservoirs’ for the virus concerned.  

 
The map below shows both the locations of recent outbreaks of human 
diseases known to be caused by a number of these viruses and the 
distribution range of bats of the genus Pteropus. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Using the map, suggest why Pteropus bats may have been identified as 
reservoirs for these viruses. [1] 

 
Student’s response 

The outbreaks of the disease only occurred within the range of Pteropus bats 
 
 
Examiner’s comments 

In (c) (i), the candidate correctly linked distribution of the bat with disease incidence. 
Some did not make the link with disease incidence and did not gain the mark. 
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Q6c(ii) Suggest two reasons why viruses which are carried by bats may pass 
relatively easily to human populations. [2] 

 
Student’s response 

1. Bats are physiologically similar to humans. 
 

2. They have a high body temperature at 40°C so only hardy viruses survive. 
 
 
Examiner’s comments 

Part (c) (ii) required candidates to suggest appropriate reasons for spill-over of the 
virus into animal populations.  Some candidates gave ‘similar physiology’ and 
‘encroachment of humans into bat habitat and direct contact’.  The candidate gave 
‘similar physiology’ and ‘similar body temperature’ and as such were equivalents.  
The idea of contaminating human food sources as a mechanism was deemed too 
vague as mentioned by some candidates. 
 
 
Q6d(i) Once a virus is transmitted to humans, it may mutate so that it can 

spread more easily to other humans. This could potentially cause a 
pandemic. 

 
Define the term ‘pandemic’. [2] 

 
Student’s response 

The spread of disease over a large range of people and countries causing 1000’s of 
people to become infected. 
 
 
Examiner’s comments 

Many candidates correctly defined the term ‘pandemic’ in (d) (i).  However, as with 
all definitions asked, the appropriate level of terminology and learning were not 
apparent.  To warrant both marks the link between high proportion of infection 
(thousands) in population with a very large geographic area.  Some candidates 
attained one mark stating many countries as equivalent to large geographical area. 
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Q6d(ii) The viruses referred to in part (c) are retroviruses. State the type of 
genetic material contained within retroviruses and explain the 
significance of the enzyme reverse transcriptase in retroviruses. 

 
Genetic material [1] 

 
Significance of enzyme [2] 

 
Student’s response 

Genetic material      RNA 
 
Significance of enzyme      RNA is more stable than DNA so it allows the virus to 
spread easily.  Once infected reverse transcriptase is able to convert RNA to DNA so 
that the virus can divide rapidly by mitosis for spread and is harder to detect by 
lymphocytes. 
 
 
Examiner’s comments 
 
In (d) (ii), candidates generally identified the genetic material of a retrovirus as RNA 
and the importance of reverse transcriptase converting RNA to DNA.  Candidates 
missed the significance of allowing incorporation of the viral genetic material into the 
host genome.  This is reflected in the candidate responses. 
 
 
Q6d(iii) State how an inhibitor of reverse transcriptase might help to prevent a 

pandemic. [1] 
 
Student’s response 

It prevents the RNA in viruses from converting to DNA so the virus cannot replicate 
and cause the disease to spread in body. 
 
 
Examiner’s comments 

The candidates identified the reduced formation of new viral particles as a 
consequence of the inhibition of reverse transcriptase.  The use of the term 
‘reproduction’ for the virus was inappropriate as this implies a characteristic of living 
organisms and this boundary is blurred with viruses.  Some candidates stated that it 
‘prevented viral RNA replication’: which was too vague to allow any marks to be 
awarded. 
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Q7 Synapses allow coordination and integration in the nervous system. The 
diagram below shows how two neurones, A and B, synapse with a third 
neurone, C.  

 
Neurone A releases the neurotransmitter acetylcholine and is excitatory. 
Neurone B releases a different neurotransmitter called GABA (gamma- 
aminobutyric acid) and is inhibitory. Neurone C is the post-synaptic neurone.  
Binding of GABA results in the movement of negative ions into the post-
synaptic neurone. 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
Q7a(i) Explain how the release of acetylcholine from neurone A causes an 

excitatory post-synaptic potential (EPSP) in the post-synaptic  
neurone C. [2] 

 
Student’s response 

Neurone A releases acetylcholine from its pre-synaptic neurone – this binds up the 
acetylcholine receptor sites of the post synotic neurone (c) this cause an Na+ ion 
channel to open and thus adding to reversal of potential difference of the cell. 
 
The reversal of this potential difference across the neurone v + depolarisation of cell 
forms an EPSP.  Enough EPSP generated can be propagated by causing it to 
become more +re by influex of na+ 
 
 
Examiner’s comments 

Part (a) (i) of this question was set in a context that would be familiar to candidates.  
The candidate gained both marks here referencing acetylcholine binding to receptors 
and the effect on membrane permeability (both required for mark).  The 
consequential greater influx of positive ions due to the changing membrane 
permeability achieves the second mark. Some candidates obtained the first mark by 
referencing the binding to the receptor and the ‘Na+ ions to be released into the post 
synaptic neurone’.  
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Q7a(ii)  Suggest why the arrival of an impulse in neurone B reduces the  
possibility of an EPSP forming in the post-synaptic neurone. [2] 

 
Student’s response 

Arrival of neurotransmitter GABA causes hyperpolarisation of the cell when GABA 
binds to the reception sites of the post synoptic neurone.  It causes CI- ion channels 
to enter therefore making the post-synaptic neurone less negative and less likely to 
form an EPSP and reverse the potential difference of the post-synaptic neurone. 
 
 
Examiner’s comments 

In part (a) (ii) several candidates achieved the first mark using the term 
hyperpolarization.  Some described the influx of negative ions without identifying the 
consequence and were not awarded the first mark.  The second mark was awarded 
here for the reference to the difficulty in reaching threshold. 
 
 
Q7a(iii) The enzyme acetylcholinesterase acts in the synaptic cleft. Explain the 

role of this enzyme. [2] 
 
Student’s response 

It breaks down the neurotransmitter acetylcholine into ethanoic acid and choline 
therefore allowing the post synoptic membrane to no longer to stimulated allows 
postsynaptic neurone to enter refractory period and re-establish its resting potential.  
It prevents over stimulation and fatigue of the post synaptic neurone. 
 
 
Examiner’s comments 

In part (a) (iii) both the action of acetylcholinesterase and the consequential release 
from the receptor were required for the first mark.  The action of the enzyme could 
be inferred by a description regarding the fate of the hydrolysis products of the 
transmitter substance.  The second marking point had to reference the prevention of 
maintained neurone excitation.  An A grade candidate would be expected to link the 
components in each mark point. 
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Q7b(i) DFP is a pesticide which interacts with the active site of 
acetylcholinesterase. It is a neurotoxin, causing paralysis and resulting 
in the death of an insect pest. 

 
Suggest how DFP affects the post-synaptic neurone of an insect. [2] 

 
Student’s response 

It denatures the active site of the acetylcholinesterase receptor site in the post 
synaptic neurone.  The active site is no longer complementary to the 
neurotransmitter acetylcholinesterase and Ñ an ESPS can no longer be formed in 
the post synaptic neurone Ñ not impulse can be propagated along the neurone. 
 
 

Examiner’s comments 

Again, (b) (i) required linking the blocking of the active site resulting in the lack of 
formation of the enzyme-substrate complex.  The second mark required implication 
of the transmitter remaining bound to the receptor and the continued innervation due 
to that.  The candidate’s response was appropriate in the description of denaturation. 
However, the second part of this marking point was not quite enough for enzyme-
substrate complex formation.  Several candidates obtained the first marking point as 
the description of the active site no longer complementary to acetylcholine. 
 
 
Q7b(ii)  DFP has been useful in controlling insect pest populations in the past. 

However, some populations now appear to have become resistant to 
DFP. 

  
Explain how a population may become resistant to a pesticide such as 
DFP. [2] 

 
Student’s response 

One insect of the population which was treated with DFP possessed an allele 
resistant to DFP.  When all other insects without this resistant allele where treated 
with DFP they didn’t survive.  Only the insects with the resistant allele survived 
therefore they out-competed the other insects and were able to produce and pass on 
their genes to their offspring Ñ the population of that insect have all resistance to 
DFP. 
 
 
Examiner’s comments 

In 7 (b) (ii), many candidates successfully explained how a resistant population could 
arise.  The candidates referenced gene mutation and the passage of this to 
successive generations.  Some candidates used some appropriate terminology, but 
the response remained too vague for mark award.  
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Q8 Young rabbits often die of a disease called rabbit haemorrhagic disease 
(RHD), caused by a virus. To learn more about this disease, young mice were 
used as models. Scientists investigated the survival rates of young mice 
following infection with the virus at different ages. The results are shown in the 
graph below. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Q8a(i) Given that young mice feed on milk produced by their mother, suggest a 

possible explanation for the high survival rates of mice infected during 
the three weeks following birth. [1] 

 
Student’s response 

They are recieving antibiotics from their mum in a form of inactive passive immunity. 
 
 
Examiner’s comments 

In part (a) (i), the concept of colostral/placental transfer as a form of acquired 
immunity was required.  Many candidates struggled with this question giving 
responses that lacked detail or reference to breast milk.  Often, candidates had the 
concept of what was happening, but did not follow the logic through. 
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Q8a(ii) Suggest a reason why mice were used as disease models for  
this investigation. [1] 

 
Student’s response 

They have shorter life spans than rabbits so results are quickly evident and are 
smaller mammals so many people had less moral objections. 
 
 
Examiner’s comments 

Part (ii), required candidates to identify the mice as good models due to similar 
immune response/similar physiology or the ease with which they are kept in lab due 
to size.  Some candidates were very close but then conflicted themselves by 
comparing to humans. Reference by this candidate to ethical or moral issues related 
to use of mice were creditworthy. 
 
 
Q8b(i) The virus can enter the cells in the respiratory and digestive tracts, 

using a molecule found in the plasma (cell surface) membrane of these 
cells. The virus binds to this molecule and then enters the host cell. 
Production of this molecule increases with age.  

 
Most damage associated with RHD occurs to the cells of the liver. Liver 
cells do not have this molecule on their plasma membrane.  

 
Using the information provided: 

 
Suggest another possible reason for the high survival rate of mice 
infected during the three weeks following birth. [2] 

 
Student’s response 

Initially the production of the molecule found in the plasma membrane of the cells is 
too low so not a large enough volume of the virus can enter the host cell and cause 
infection.  Infection is less likely to occur. 
 
 
Examiner’s comments 

Part (b) (i), required candidates to interrogate the stem for information and link the 
low copy number of membrane proteins to fewer binding events and prevention of 
virus entry to host cells.  This candidate did this successfully. 
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Q8b(ii) Explain why there is thought to be more than one mechanism by which 
the virus can enter a cell. [2] 

 
Student’s response 

The greatest damage occurs in the liver however the liver does not possess this 
molecule on its cells suggesting that the virus entered the cell by another form 
 
 
Examiner’s comments 

The majority of candidates made the link between the high proportion of liver cells 
damaged by the virus and the absence of the membrane protein.  Most candidates 
expressed the link appropriately in (b) (ii). 
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Q8c(i) A test for RHD virus in rabbits detects the presence of RHD antibodies 
in the blood serum of infected rabbits. The technique is summarised 
below. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Define the term antigen. [1] 
 
Student’s response 

A molecule capable of causing an immune response. 
 
 
Examiner’s comments 

The definition in (c) (i) was generally not well answered.  This was found to be a 
weakness in candidate responses across the paper.  The definition required 
candidates to link the antigen with the production of a specific antibody/immune 
response.  This candidate did not use the term specific.  
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Q8c(ii) Describe and explain the result you would expect if the rabbit was not 
infected by the RHD virus. [3] 

 
Student’s response 

There would be no colour change produced as the blood would not contain any 
antibodies which are complementary to the specific antigens as the specific immune 
response would not have been triggered.  Antigens are specific and complementary 
to only the type of antibody. 
 
 
Examiner’s comments 

In part (c) (ii), the majority of candidates successfully interpreted the stem and 
diagram of ELISA process to complete the question.  Candidates had to link the 
absence of RHD antibody in the mouse serum with the inability of the secondary 
antibody (with attached enzyme) to bind and therefore, a coloured product was not 
produced.  The candidate did not obtain mark point two since they did not 
appropriately reference the attachment of the secondary antibody. 
 
 
Q8c(iii) It is sometimes necessary to carry out a dilution of the serum sample 

using a buffer. 
 

Calculate the volume of undiluted serum in μl (1000 μl = 1 ml), which 
must be added to a buffer to give 10 ml of solution at a final dilution of 
1/500. (Show your working.) [2] 

 
Student’s response 

 
 
20      μl 
 
Examiner’s comments 

The candidate carried out the dilution calculation (specification requirement) correctly, 
managing both the unit conversion and the actual calculation in (c) (iii).  Several 
candidates however, obtained mark point one for the correct unit conversion but did 
not complete the second part.  This calculation had a relatively novel context but was 
very accessible for candidates.  
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Q8c(iv) Describe an immune response that may occur in rabbits infected with 
RHD virus. [4] 

 
Student’s response 

As the virus has entered the cell of the respiratory tract it causes a cell mediated 
response.  Antigens which will be present on the cell surface cause T-lymphocytes to  
become sensitised causing them to divide by mitosis and produce clones.  These 
can specialize into T-killer, T-suppresser, T-helper and T-memory cells.  T-killer cells 
result in destruction of the virus by releasing perforins causing the cell membrane to 
break down.  T-helper cells stimulate β lymphocytes to produce plasma cells and 
antibodies which result in phagocytosis of virus found free in blood. 
 
 
Examiner’s comments 

In part (c) (iv), the context was very familiar to candidates and the mark scheme very 
accessible in that both cell-mediated and antibody-mediated immunity were equally 
credited.  The only stipulation in the mark scheme was that mark points could not 
conflict each other and had to agree with the response identified. The candidate 
scored the full complement of marks.  Some candidates gave a good example of an 
antibody-mediated response.  Some candidates gave a good example of a cell-
mediated response. 
 
 
Q8d In some countries rabbit farming is an important activity, providing a source 

of meat and fur products. 
 

Suggest and explain a possible way to protect rabbits from this potentially 
fatal disease. [2] 

 
Student’s response 

Give antimicrobials in food source that cause death of virus eg. by destroying cell 
wall.  Do not let rabbits with disease to breed or interact with other rabbits to prevent 
spread vaccination of attenuated and dead virus to produce B memory cells for 
immunity. 
 
 
Examiner’s comments 

Part (d) was quite novel in that involved rabbit farming.  Most candidates, went down 
the route of vaccination and the active, long-term response produced.  Some 
candidates achieved the vaccination mark by description. A minority of candidates 
suggested low density farming would reduce disease spread. 
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Section B  
 

Quality of written communication is assessed in this section. 
 

Q9  The interactions of some populations are shown in graphs A, B and C.  
 

Graphs A and B summarise the results of two separate investigations into the  
growth of populations of four different species, 1, 2, 3 and 4. 

 

 

 

 

 

 

 

 

 

 

 

 

Q9a Identify the population interactions shown in graph A and graph B. Explain 
reasons for your choices. [9] 
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Student’s response 

Graph A      exibits interspectic competition.  It exibits the competitive exclusion 
principle where no 2 species can live in the same ecological niche without the 
expulsion of one species.  When living separately the 2 species can reach their (12.8 
and 14 units) for species 2 and 1) carrying capacity for that environment.  When 
living together both species do less well (0 and 10 orbiting units for species 2 and 1).  
There is competition for resources e.g. if this could be plants – light, nutrients etc.  
As a result one species outcompetes the other species.  As shown species A 
outcompetes species B.  Both species survine and reproduce due to nutrient 
assimilation and non-limiting resources when first introduced together, however, as 
both species populations grow.  A… outcompetes species B and species B becomes 
eliminated from the population completely.  Thus as shown interspecific competition 
is a negative-negative interaction were both species are negatively affected. 
 
Graph B      Shows mutualism interaction.  It is a positive-positive interaction.  Both 
species 3 and 4 increase in numbers when living together.  Eg an example of this is 
a legume in module of a of a pea plant the module contains nitrogen fixing bacteria 
which converts nitrogen in the air to nitrates.  For the plant to use in growth eg 
protein synthesis and production of nucleic acids, the plant, however, provides the 
bacteria with protection and nutrients.  the numbers of organisms nearly double in 
size from 6 to 13 when species 3 and 4 live together. 
 
 
Examiner’s comments 

The section B question was accessible to all candidates and the source material 
provided appeared to stimulate the discussion. 
 
Part (a) referred specifically to an explanation of graphs A and B.  The candidate 
correctly identified graph A as showing interspecific competition gaining mark points 
one and two.  Mark point three is gained at the bottom of the first paragraph giving 
an example of a named resource in short supply.  Mark point four is given for the 
idea that the competition is a -/- interaction.  Mark point seven is given in the second 
paragraph when for describing competitive exclusion.  When analysing graph B the 
candidate identified a mutualism (for mark point eight) as a +/+ interaction (for mark 
point nine).  Both increasing in number when living together was appropriate for 
mark point ten and a named example gained mark point eleven.  This gave a total of 
nine marks at the upper end on the banded scheme. 
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Q9b   Graph C shows a predator–prey interaction. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Comment on the predator–prey interaction shown and contrast this 
type of interaction with grazing and with parasitism. [9] 

 
Student’s response 

The number of moose increase when the number of wolves are low, between 1965 
and 1976 the number of wolves increase to 40 and the numbers of moose are 
lowered to 1000 from 1560.  This cycle continues as the number of moose increase 
between 1976-1987 to 3590.  The wolves population always increases behind the 
increase of the moose and thus decline of moose population.  This is because as 
moose populations increase the food source for wolves increase, therefore as 
wolves have an increased food source for wolves increase, therefore as wolves have 
an increased food source they will reproduce more and therefore their population will 
increase as their population increases their food source of moose increase as more 
are eaten due to increased numbers.  As moose populations decrease food source 
for mooses decrease and the only best adopted wolves survive outcompeting other 
wolves for food.  The wolve population then decreases the moose population then 
increases with the decrease of the wolve population.  The numbers of wolves 
become higher over time.  Wolves are the predators and the moose population are 
the prey.  A grazing interaction is similar as the area for animal to graze on has to 
grow first before animal can eat it, therefore eg grass population incease when 
animal population decreases due to no food source, then animal populations start to 
increase as grass in plentiful supply then when the animal uses up supply of food 
they will decrease in numbers and allow grass to grow again giving the same shape 
of graph as the predator-prey graph.  Grass is essentially the prey and animal 
(behaviour) is the predator. 
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Parasitism will not show a graph like this.  A parasite lives on a host.  It will not cause 
death of host but will cause damage to the host over time, therefore unlike the wolve 
and rabbit population which both increase/fluctuate over time the host and parasite 
will decrease. 
 
 
Examiner’s comments 

Part (b) required the candidate to comment on predator-prey interactions and 
contrast that with parasitism and grazing.  The candidate provided a sound response 
in this section.  They referenced the cyclical response of the wolf (predator) and 
moose (prey) (food) populations through time gaining mark points four, two, six and 
three.  Mark point five refers to the competition between the wolves.  Grazing mark 
(point nine) is given generously here suggesting a greater number of grazers will be 
supported by more grass.  Mark points ten, eleven and twelve refer to parasitism and 
the relationship with the host in terms of damage and time frame.  This awarded the 
candidate a total of nine marking points that equated to eight of the nine available 
marks on the banded scheme. 
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Section A 
 

Q1 The photograph below shows a locust. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Q1a Identify two features visible in the photograph that are characteristic of 

Phylum Arthropoda. [2] 
 
Student’s response 

1.  Metameric segmentation 
 
2.  Chitin exoskeleton 
 
 
Examiner’s comments 

The candidate achieved four of the five marks available for parts (a) and (b) in 
question one. 
 
In (a), the candidate achieved one of the two marks available by answering that 
arthropods have an exoskeleton.  Although the candidate also stated that that 
arthropods have ‘metameric segmentation’, a mark was not awarded for this as the 
answer required that arthropods have a ‘fixed number’ of segments. 
 
  



40 
 

CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q1b(i) Locusts are insects that show bilateral symmetry. 
Describe what is meant by bilateral symmetry. [1] 

 
Student’s response 

When cut longitudinally they are identical on either side of the plane of section 
 
 
Examiner’s comments 

In (b)(i) this candidate accurately described what is meant by the term bilateral 
symmetry.  The candidate clearly distinguished between bilateral and radial 
symmetry in the answer; a distinction not made by a majority of candidates.  The 
candidate’s answer ‘When cut longitudinally they are identical on either side of the 
plane of section’ was an excellent answer in a question part that proved surprisingly 
demanding. 
 
 
Q1b(ii) Suggest two advantages of bilateral symmetry. [2] 
 
Student’s response 

1.  It allows sensors to be present at the front of the body to test the environment. 
 
2.  It allows streamlining for easier locomotion 
 
 
Examiner’s comments 

Similarly, this candidate answered part (b)(ii) well, picking up both available marks in 
this question on the advantages of bilateral symmetry.  The candidate made 
reference to bilateral symmetry allowing sensors to be grouped at the front of the 
body and also that it allowed ‘streamlining’ to facilitate movement.  
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Q1c Insects are the most successful animal group in terms of the number of 
species.  

 
Give one reason for this. [1] 

 
Student’s response 

Small bodies are able to easily adapt to changing environments. 
 
 
Examiner’s comments 

This candidate’s answer ‘Small bodies are able to easily adapt to changing 
environments’ was not quite enough to achieve the mark for part (c).  In general, this 
question part was not particularly well done by most candidates. 
 
 
Q2a(i) Anaerobic respiration is not limited by the availability of oxygen.  

The main stages of anaerobic respiration in mammals are summarised 
in the diagram below. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Name the part of the cell where anaerobic respiration takes place. [1] 
 
Student’s response 

Cytoplasm 
 
Examiner’s comments 

This candidate was credited with all eleven marks available for question two, a 
question on the biochemistry of respiration. 
 
In part (a)(i) the candidate correctly identified the cytoplasm as being the part of the 
cell where anaerobic respiration takes place.  
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Q2a(ii) Energy release in anaerobic respiration is a very rapid process. Using 
the diagram above and your knowledge, suggest an explanation for this. 
[1] 

 

Student’s response 

It is a short reaction with a chain in small manageable steps. 
 
 
Examiner’s comments 

In (a)(ii), this candidate appreciated that anaerobic respiration is only part of the 
normal aerobic pathway and therefore it will be more rapid. 
 
 
Q2a(iii)  Explain the importance of A. [1] 
 

Student’s response 

To regenerate and reform NAD to allow for glycolysis to continue by helping to 
dehydrogenate gluose to pyruvate. 
 
Examiner’s comments 

To be credited, answers to part (a)(iii) required a number of elements.  This 
candidate achieved this by answering that during step A, NAD is reformed and that 
this allows glycolysis to continue through the NAD facilitating the dehydrogenation 
that takes place in this pathway. 
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Q2b(i) ‘Facultative anaerobes’ are organisms that are able to respire glucose 
anaerobically, but will respire aerobically when oxygen is available. 

 
Suggest why many organisms favour aerobic over anaerobic 
respiration. [2] 

 
Student’s response 

It produces more ATP as it is a more efficient and effective reaction.  It will not from 
lactate in animals which can create fatigue and cramps.  Aerobic respiration can 
involve many respiratory substrates while anaerobic respiration only involves 
glucose. 
 
 
Examiner’s comments 

Both marks were also achieved in part (b)(i), a question part asking candidates to 
suggest why many organisms favour aerobic over anaerobic respiration.  The 
candidate made reference to aerobic respiration producing ‘more ATP’ than 
anaerobic and also that the products of anaerobic respiration ‘can create fatigue and 
cramps’.  
 
 
Q2b(ii)  Explain fully the advantage of anaerobic respiration to a mammal. [2] 
 
Student’s response 

It will produce additional ATP along with aerobic respiration.  It will produce the 
additional ATP quickly.  Additional ATP needed when mammal is running away from 
a predator and needs to run faster or running away from danger. 
 
 
Examiner’s comments 

In (b)(ii), candidates had to explain the advantage of anaerobic respiration to a 
mammal.  This candidate’s answer stated that anaerobic respiration produces 
‘additional ATP’ in mammals and that this can help if the ‘mammal is running away 
from a predator’, answers that allowed both marks to be credited. 
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Q2c(i) The graph below shows how the intake of oxygen in an individual 
changes during and after exercise. 

 

 

 

 

 

 

 

On the graph, shade the area which represents the oxygen debt. [1] 
 
Student’s response 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Examiner’s comments 

In (c)(i), the area of the graph representing the oxygen debt was accurately shaded, 
allowing the mark to be awarded.  
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Q2c(ii)  State the function of the oxygen debt. [1] 
 
Student’s response 

It is to resynthesize ATP and to metabolise lactate to produce additional ATP. 
 
 
Examiner’s comments 

Similarly, in (c)(ii), the function of the oxygen debt was accurately described with the 
candidate providing both alternatives from the mark scheme. 
 
 
Q2d Describe two differences between the process of anaerobic respiration in 

plants and animals. [2] 
 
Student’s response 

1.  Anaerobic respiration in plants produces carbon dioxide while anaerobic 
respiration in plants doesn’t  
 
2.  Anaerobic respiration in plants produces ethanol from pyruvate using ethanol 
dehydrogenase enzyme while anaerobic respiration th animals produces lactate from 
pyruvate 
 
Examiner’s comments 

Part (d), the final part of this eleven-mark question asked candidates to describe two 
differences between the processes of anaerobic respiration in plants and animals.  
This candidate achieved the two marks through providing the two most commonly 
given correct answers; i.e. anaerobic respiration in plants (but not in animals) 
produces carbon dioxide as a waste product and anaerobic respiration in plants 
produces ethanol, rather than lactate.  
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Q3 Codeine is a painkilling drug.  Once inside the body it is converted into its 
active ingredient, morphine, by the action of an enzyme.  The enzyme is 
coded for by a single gene.  The speed with which codeine is converted to 
morphine depends on an individual’s genotype.  

 
Individuals show one of three phenotypes: 
1. ‘ultra-rapid metabolisers’ convert codeine rapidly to morphine  
2. ‘normal metabolisers’ convert codeine to morphine at a rate appropriate to 

its use  
3. ‘poor metabolisers’ convert codeine to morphine very slowly or not at all 

 
Morphine can be fatal at high levels in the body. 

 
Q3a Using the information provided, explain fully why it is recommended that 

ultra-rapid and poor metabolisers are not given codeine as a painkiller. [4] 
 
 
Student’s response 

If ultra-rapid metabolisers were given codeine, their body would very rapidly convert 
it into morphine meaning that high morphine levels are reached very quickly.  This is 
dangerous as high morphine levels can result in the death of an ultra-rapid 
metaboliser.  If a poor metaboliser was given codeine as a pain-killer, their body 
would take a long time to convert the codeine into morphine which provides the pain 
relief and this process may not even occur at all.  Therefore, poor metabolisers 
should not be given codeine as it would be relatively ineffective as a pain-killer. 
 
 
Examiner’s comments 

Question 3 was a twelve-mark question on codeine metabolism, a topic new to the 
revised specification and in this paper being tested for the first time. 
 
This candidate was credited with all four marks available for part (a). 
 
In part (a), this candidate was able to explain why codeine should not be used to 
treat ultra-rapid and poor metabolisers of codeine.  The candidate explained that 
ultra-rapid metabolisers would have ‘high levels of morphine’ if codeine was 
administered and that this ‘could be dangerous’, answers that achieved the first two 
marking points in the mark scheme.  The candidate further answered that poor 
metabolisers given codeine would have no pain relief, an answer that was credited 
with one of the final two marks in the mark scheme.   
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Q3b(i) The table below shows the percentages of each of the metaboliser 
types in three different ethnic groups, A, B and C. 

 

Type of metaboliser 
Ethnic group 

A B C 

Ultra-rapid 2 8 3 

Normal 91 78 90 

Poor 7 14 7 
 

Summarise the information shown in the table. [4] 
 
 
Student’s response 

Normal metabolisers are the most common type for all 3 ethnic groups.  Poor 
metabolisers are more common than ultra rapid metabolisers in all 3 ethnic groups.  
Ethnic groups A and C are most similar (each have 7% poor, A has 2% ultra rapid 
and C has 3% ultra rapid metabolisers.  A has 91% ultra rapid metabolisers and C 
has 90% ultra rapid metabolisers)  B has the highest proportion of ultra rapid 
metabolisers at 8%, the highest proportion of poor metabolisers at 14%, double that 
of ethnic groups, A and C, and the lowest proportion of normal metabolisers at 78%. 
 
 
Examiner’s comments 

This candidate was credited with three of the four marks available for part (b)(i). 
 
In this answer the candidate achieved the first marking point by stating that ‘normal 
metabolisers are the most common type for all 3 ethnic groups’.  ‘Ethnic groups A 
and C are most similar’ was enough to achieve the fourth marking point and ‘B has 
the highest proportion of ultra rapid metabolisers’ and ‘the highest proportion of poor 
metabolizers’ achieved the third marking point.  The second point on the mark 
scheme ‘in each ethnic group fewest people are ultra-rapid metabolisers’ was not 
achieved by this candidate. 
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Q3b(ii) In order to compile the data in the table, blood tests were carried out on 
individuals from each ethnic group. The individuals were given codeine 
and blood morphine levels were then measured.  

 
Suggest two variables that would have been controlled. [2] 

 
Student’s response 

1.  The dosage (volume and concentration) of codeine delivered. 
 
2.  The time from delivery of codeine to measuring blood morphine levels. 
 
 
Examiner’s comments 

This candidate also picked up both marks for (b)(ii).  The candidate was able to 
identify two variables that would have been controlled in this investigation, these 
being ‘the dosage (volume and concentration) of codeine delivered’ and ‘the time 
from delivery of codeine to measuring blood morphine levels’, thereby producing two 
excellent, fully explained answers. 
 
 
Q3c Poor metabolisers may be homozygous for an allele which codes for a non-

functional enzyme.  
 

Suggest an explanation for ultra-rapid metabolism. [2] 
 
Student’s response 

May be homozygous for an allele which codes for an efficient enzyme at breaking 
down codeine to morphine.  Since it is homozygous all of the enzymes would be 
efficient, giving rise to ultra rapid metabolism. 
 
Examiner’s comments 

This candidate achieved one of the two marks available for part (c).  The candidate 
answered that the ultra-rapid metabolisers were likely to be homozygous for the 
functional enzyme.  This candidate, like many others, failed to add that being ultra-
rapid there were likely to be a large number of functional enzymes present. 
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Q4a(i) The graph below shows the absorption spectrum for the photosynthetic 
pigments in a typical plant. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Using the information provided, explain why plant leaves are normally 
green in colour. [2] 

 
Student’s response 

Very little light from the green part of the spectrum is absorbed meaning that most of 
it is reflected and this reflection of green light is what gives plant leaves their green 
colour. 
 
 
Examiner’s comments 

Question 4 was a thirteen-mark question covering photosynthesis. 
 
This candidate obtained all three marks available for parts (a)(i) and (ii). 
 
In (a)(i), this candidate answered that green light is not absorbed as it is reflected, 
therefore obtaining the two marks. 
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Q4a(ii) An action spectrum may also be plotted.  
Describe what is meant by the term ‘action spectrum’. [1] 

 
Student’s response 

The action spectrum is the rate of photosynthesis that takes place at each 
wavelength of light. 
 
Examiner’s comments 

In (ii), the candidate’s answer ‘action spectrum is the rate of photosynthesis that takes 
place at each wavelength of light’ accurately described the term action spectrum as 
required. 
 
 
Q4b(i) The graph below summarises the relationship between light intensity 

and rate of photosynthesis in different conditions of temperature and 
CO2 availability. 

 
 
 
 
 
 
 
 
 
 
 
 
 

Suggest how scientists investigating this relationship would have 
accurately measured the rate of photosynthesis. [2] 

 
Student’s response 

Measure the rate of respiration using a manometer, by measuring the volume at 02 
used. Then. 
 
Examiner’s comments 

Part (b)(i) proved demanding for most candidates.  Few candidates appreciated that 
the rate of photosynthesis could be measured finding the volume of oxygen given off 
over time by using a manometer.  Many also failed to pick up the first mark in the 
mark scheme; the idea that a water plant would normally be used in order to collect 
the oxygen given off.  
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Q4b(ii) Using your knowledge of the light-dependent reaction, explain why the 
rate of photosynthesis is higher at B than at A. [2] 

 
Student’s response 

At B, the higher light intensity means that more electrons in chlorophyll a become 
excited and are emitted and used to produce ATP and reduced NADP (NADPH) 
which are used in the light independent stage of photosynthesis.  Higher light 
intensity = higher rate of photosynthesis. 
 
Examiner’s comments 

In 4(b)(ii), this candidate accurately described why the rate of photosynthesis was 
higher where the light intensity was higher (B) compared to at lower light intensity (A).  
The two available marks were awarded as the candidate added that ‘more electrons 
in chlorophyll a become excited and are emitted’ leading to production of (more) ‘ATP 
and reduced NADP’. 
 
 
Q4b(iii) Using your knowledge of the light-independent reaction, explain why the 

rate of photosynthesis is higher at C than at B. [4] 
 

Student’s response 

At C the temperature is larger so there is a faster enzymatic reaction with the rubisco 
enzyme doing more carbon fixation on the ribulose biphosphate to produce glycerate 
phosphate making the amount of carbon dioxide taken in for carbon fixation increase 
 
There is a larger carbon dioxide concentration leading to more carbon dioxide 
undergoing carbon fixation with ribulose biphoshate produce glycerate phosphate. 
 
 
Examiner’s comments 

This candidate obtained all four marks available for (b)(iii), showing excellent 
understanding of how environmental factors affect the rate of photosynthesis.  The 
candidate appreciated that both the higher temperature and the higher carbon 
dioxide levels at C would contribute to the higher rate of photosynthesis.  The first 
two marks were awarded for answering that there was ‘more faster enzymatic 
reaction with the rubisco enzyme phosphate.  The third and fourth marking points 
were awarded as the candidate explained that the higher levels of carbon dioxide 
leading to more carbon fixation with ribulose bisphosphate to produce glycerate 
phosphate. 
 
  



52 
 

CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q4c Many British plant species grow fastest at a temperature of approximately 
25°C. Temperatures greater than this can cause a very high rate of 
transpiration. The plants’ response to this can result in a reduction of growth 
rate.  

 
With reference to the response of plants to high transpiration rates, explain 
why growth is faster at 25°C than at 30°C. [2] 

 
Student’s response 

When there is lots of transpiration at 30°C, plants close the stomata on their leaves 
in order to prevent any further loss of water.  However, this also prevents gaseous 
exchange from taking place so carbon dioxide cannot be taken in for photosynthesis 
and this explains why plant growth occurs better at 25°C as more photosynthesis 
can take place at this temperature than at 30°C. 
 
 
Examiner’s comments 

This candidate obtained one of the two marks available for part (c).  This candidate 
obtained the first mark by answering that at higher temperatures ‘plants close the 
stomata’ and this means that ‘carbon dioxide cannot be taken in for photosynthesis’.  
To obtain the second mark candidates had to develop the answer to describe a 
consequence of this, for example therefore there would be less carbohydrate 
available for growth. 
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Q5a Bacteria are prokaryotes and their chromosomal DNA is found as a single 
large loop within the cell. A number of smaller rings of DNA called plasmids 
are also present. Genes for antibiotic resistance are often present in plasmids.  

 
The genomes of some bacteria can be more prone to change than the 
genomes of eukaryotes. For example, plasmids can be exchanged between 
bacterial cells when they are in close contact, even if the bacteria are different 
species. In addition, the DNA repair process in plasmids is less effective than 
in chromosomal DNA, contributing to a high mutation rate.  

 
Antibiotic resistance genes work in a variety of ways. For example, some code 
for membrane carriers which are able to remove antibiotics from inside 
bacterial cells. Globally, the number of antibiotic-resistant populations of 
bacteria is increasing.  

 
A bacterial population can grow very rapidly; in optimum conditions bacteria 
can reproduce every 20 minutes by division, during which a fully grown cell 
splits into two daughter cells.  

 
Apart from organisation of DNA, state one difference between prokaryotic and 
eukaryotic cells. [1] 
 
 

Student’s response 

Eukaryotic cells have membrame-bound organelles – while prokaryote cells don’t 
have membrane bound organelles 
 
 
Examiner’s comments 

Variation and antibiotic resistance in bacteria were the focus of this eight-mark 
question. 
 
This candidate was credited with the mark available for part (a) due to answering 
that ‘eukaryotic cells have membrane-bound organelles’, thus describing one 
difference between prokaryotic and eukaryotic cells. 
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Q5b(i)  As with plant and animal populations, bacterial populations show 
genetic variation which can arise from various sources. Using the 
information provided, describe one feature of bacteria which increases 
genetic variation and one feature which decreases genetic variation in 
populations.  

 
Feature which increases genetic variation 
Feature which decreases genetic variation [2] 

 
Student’s response 

Feature which increases genetic variation 
 
High mutation rate of plasmid DNA 
 
 
Feature which decreases genetic variation 
 
Asexual reproduction by mitotic division 
 
 
Examiner’s comments 

Only a minority of candidates obtained both marks for part (b)(i).  They needed to 
state that bacteria populations have increased genetic variation due to the ‘high 
mutation rate’ and the ‘DNA repair process being less effective’ therefore gaining the 
first mark.  The candidate continued to add that leading asexual reproduction takes 
place.  An answer clearly explaining a feature of bacteria which decreases genetic 
variation. 
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Q5b(ii) Explain fully why the number of antibiotic-resistant populations of 
bacteria is increasing. [3] 

 
Student’s response 

Since the genes coding for antibiotic resistance are found on plasmids, and plasmids 
can be exchanged between bacterial cells, many bacterial cells will contain 
information on antibiotic resistance.  Antibiotics kill off the non resistant bacterial 
strains.  This reduces competition for resources for resistant strains, which thrive and 
reproduce rapidly, passing on their genes for resistance to their offspring.  This 
perpetuates the trait through the generation, and therefore soon the whole 
population will become resistant. 
 
Examiner’s comments 

This candidate obtained two of the three marks available for part (b)(ii).  This 
candidate was credited with the second marking point in the mark scheme by writing 
‘since the genes coding for antibiotic resistance are found on plasmids, and plasmids 
can be exchanged between bacterial cells, many bacterial cells will contain 
information on antibiotic resistance’.  A second mark was awarded for reference to 
the fact that ‘bacteria reproduce rapidly’ thus increasing the rate of spread of 
resistance through populations.   
 
 
Q5b(iii) Organisms may be classified according to characteristics including 

morphology, cell structure and genetic makeup.  
 

Suggest two reasons why scientists can find it difficult to classify many 
types of bacteria. [2] 

 
Student’s response 

1.  They are extremely small and it is difficult to observe their structure. 
 
2.  Most bacteria share similar structures and have no defining features. 
 
 
Examiner’s comments 

This candidate was awarded one of the two marks available for part (b)(iii).  This 
proved to be a very demanding question and only a very small minority of the 
candidates were credited with two marks in this question that required candidates to 
suggest two reasons why scientists can find it difficult to classify many types of 
bacteria.  This candidate was credited with stating that bacteria ‘are extremely small 
and it is difficult to observe their structure’ (an alternative accepted for microscopic – 
the first marking point in the mark scheme).  The most commonly given correct 
answer by candidates was that bacteria have very variable genomes (linked to high 
rates of mutation).  
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Q6a(i) In terms of evolutionary development, mosses (bryophytes) are the 
least evolved group in the plant kingdom. The typical moss structure is 
represented in the diagram below. 

 
 
 
 
 
 
 
 
 
 
 
 

Identify the structures labelled A. [1] 
 
 
Student’s response 

Rhizoid 
 
 
Examiner’s comments 

Question 6 was an eleven-mark question addressing plant classification and 
statistics. 
 
This candidate was credited with all nine marks allocated to parts (a) and (b). 
 
In (a)(i) this candidate correctly answered rhizoids as the structures labelled A on the 
moss diagram. 
 
 
Q6a(ii) State two ways in which the leaf-like structures are different from true 

leaves. [2] 
 
Student’s response 

1.  They have no cuticle 
 
2.  They have no stromata 
 
Examiner’s comments 

The answers ‘no cuticle’ and ‘no stomata’ allowed the candidate to pick up both 
marks for part (a)(ii), stating two ways in which the leaf-like structures in moss are 
different from true leaves.  
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Q6b(i) Mosses of the genus Sphagnum are typically found in wet habitats with 
high levels of rainfall and poor drainage. The mean percentage cover of 
Sphagnum was investigated at a number of sites on a mountain. The 
position of the sample sites is shown in the diagram below. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The mean percentage cover of Sphagnum for sample sites 1–6 is 
shown in the graph below. Associated 95% confidence limits are 
included. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The mean percentage cover of Sphagnum in site 7 was 58% and the 
standard deviation of the mean (standard error) (σ ) was 2.422 (n=25).  

 
Using the information given and the Statistics Sheets provided, 
calculate 95% confidence limits for site 7.  
(Show your working.) [3] 
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Student’s response 

 
 
 
 
 
 
 
 
 
 
Upper limit  63.0 
 
Lower limit  53.0 
 
Examiner’s comments 

 
This candidate also picked up all three marks through being able to calculate the 
95% confidence limits for site 7 in (b)(i). 
 
 
Q6b(ii) Complete the graph by plotting mean percentage cover and 95% 

confidence limits for site 7. [1] 
 
 
Student’s response 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Examiner’s comments 

The limits were accurately added to the bar for the mark in (b)(ii).  
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Q6b(iii) Describe the trend shown by the results and suggest an explanation for 
the distribution of Sphagnum on this mountain. [2] 

 
Student’s response 

The highest percentage cover is at the highest/top position (6/7) the mountain.   This 
is because most rainfall occurs here so mosses can thrive in the damp conditions.  
The lowest percentage cover is on the middle/slope of the mountain (2-5) and this is 
because any rain runs down the mountain and there is relatively little retained to 
provide the damp conditions for mosses.  At point 1 there is relatively high % cover 
due to surface run – off creating damp,favourable conditions at the bottom of the 
mountain. 
 
 
Examiner’s comments 

This candidate picked up both marks for the more demanding part (b)(iii).  The 
candidate’s answer identified the slope of the mountain as having the lowest 
percentage cover of Sphagnum, thus achieving the first mark for describing the 
trend.  The candidate was then able to suggest an explanation for this distribution by 
suggesting that the lower distribution was due to the more rapid run-off of water from 
the slope (compared to the flatter top and base of mountain). 
 
 
Q6c Ferns (pteridophytes) are more highly adapted than mosses for terrestrial life. 

Ferns are common in hedgerows and woodland and are easily recognised by 
their finely-divided leaves and the presence of spore-producing sporangia on 
the lower surface of leaves. Mature plants of some fern species can grow to 
heights of one metre or more.  

 
Using the information provided, explain fully one advantage of ferns reaching 
heights of one metre or more. [2] 

 
Student’s response 

This allows the ferns to disperse their spores.  Since they are not at ground level; 
spores can be carried further by the wind, hence increasing their population.  
 
 
Examiner’s comments 

This candidate was awarded one mark for part (c), the final part of question six.  The 
candidate’s answer indicated that by growing higher the ferns their spores could be 
carried further by the wind, an answer that matched part of the second alternative of 
the mark scheme.  



60 
 

CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q7a Mendel’s second law of inheritance is known as ‘the law of independent 
assortment’. Explain the meaning of this law with respect to dihybrid 
inheritance. [1] 

 
 
Student’s response 

Dihybrid inheritance is where 2 diff genes are found on different pairs of homologous 
chromosomes.  The way these 2 homologous pairs of chromosomes align is 
completely random and occurs independently of each other. 
 
 
Examiner’s comments 

This twelve-mark question tested the genetics part of the specification. 
 
This candidate achieved eleven of the twelve marks available for this question. 
 
Most candidates, including this candidate, failed to accurately describe Mendel’s 
second law of inheritance (part (a)). 
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Q7b(i)  Coat colour in Doberman dogs is determined by the interaction between 
two genes. One gene determines the overall colour and has the alleles 
B/b. The second gene dilutes the colour and has the alleles D/d.  

 
Black coat colour occurs when the dog possesses at least one B allele. 
Dark red coats are found in dogs which lack the dominant B allele.  

 
These colours can be diluted by the presence of two recessive d alleles 
to produce a faded colour. The effect of this in the presence of a B 
allele is blue coat (faded black) while the double homozygous recessive 
genotype results in a fawn coat (faded red). 

 
State all the genotypes that produce:  
• dark red coat colour 
• blue coat colour [2] 

 
Student’s response 

 
 
 
 
 
 
Dark red coat colour   bbDD, bbDd 
 
Blue coat colour   BBdd,  Bbdd 
 
 
Examiner’s comments 

This candidate answered part (b)(i) correctly, being aware that either of bbDD or 
bbDd genotypes would produce a dark red coat colour and that each of BBdd and 
Bbdd would produce a blue coat colour. 
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Q7b(ii) Complete a genetic diagram to show the ratio of genotypes and 
phenotypes produced from the following cross:  

 
BbDd × Bbdd [5] 

  
Student’s response 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Examiner’s comments 

All five marks were awarded for the dihybrid cross in part (b)(ii).  This candidate 
accurately determined the gametes possible from the genotypes provided (first mark) 
and used a Punnett square to show possible offspring genotypes (second mark).  
Phenotypes were linked to each of the genotypes produced therefore achieving the 
third and fourth marks.  The final mark was also awarded as the candidate linked the 
overall ratio to the phonotypes.  



63 
 

CCEA EXEMPLIFYING EXAMINATION PERFORMANCE 

Q7c The Xolo is a breed of dog native to Mexico. A dominant allele H gives rise 
to a hairless variety of the dog, while the recessive allele for the gene, h, 
produces a normal hairy coat.  

 
Breeding two hairless dogs together produces both hairless and hairy 
offspring, in the ratio of 2 hairless : 1 hairy. This ratio can be best explained 
by a combination of alleles that is lethal.  

 
Draw a genetic diagram to explain this ratio. [3] 

 
 
Student’s response 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Examiner’s comments 

Part (c) was well done with this candidate getting all three marks.  The candidate set 
out the cross appropriately, showing gametes and offspring genotypes.  The third 
mark was credited as the candidate clearly identified the lethal genotype. 
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Q7d In terms of dog populations in general, suggest one reason why it would not 
be appropriate to use the Hardy-Weinberg equation to calculate allele and 
genotype frequencies. [1] 

 
 
Student’s response 

Populations are not in Hardy-Weinberg equilibrium.  Selective breeding is taking 
place. 
 
 
Examiner’s comments 

In part (d), candidates had to suggest why in dog populations in general, it is not 
appropriate to use the Hardy-Weinberg equation to calculate allele and genotype 
frequencies.  This candidate achieved the mark with the answer ‘selective breeding 
is taking place’. 
 
 
Q8a(i) Gene technology has many applications, one of which is the 

manufacture of substances of medical importance such as insulin. 
Before the application of genetic engineering, the insulin required for the 
treatment of diabetes had to be extracted from pigs and cows in 
abattoirs. 

 
Name the group of organisms that is used to produce insulin in genetic 
engineering. [1] 

 
Student’s response 

Bacteria 
 
 
Examiner’s comments 

This eight-mark question tested gene technology and, in particular, gene therapy. 
 
This candidate obtained the mark for part (a)(i) by answering that bacteria are the 
organisms used to produce insulin by genetic organisms. 
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Q8a(ii) Suggest one medical advantage of making insulin for the treatment of 
diabetes by genetic engineering, rather than obtaining insulin from dead 
livestock. [1] 

 
Student’s response 

The insulin is genetically the same as human insulin preventing an allergic reaction. 
 
Examiner’s comments 

This candidate picked up the mark available in each of (a)(ii).  In (a)(ii), this 
candidate appreciated that as the genetically engineered insulin is exactly the same 
as human insulin it would have the effect of ‘preventing an allergic reaction’. 
 
 
Q8b Gene therapy is another application of gene technology. Cystic fibrosis is 

caused by the presence of two recessive alleles for a particular gene. 
Impaired lung function is one symptom of this condition and part of a 
treatment programme can involve the use of liposomes or viruses to insert 
functioning genes into the cells of the lung.  

 
However, the use of gene therapy to treat cystic fibrosis has not been very 
successful for a number of reasons. One of these is the difficulty of getting 
functional genes into a high enough proportion of lung cells.  

 
Suggest one reason why only a small number of lung cells gain the  
functional gene in gene therapy. [1] 
 
 

Student’s response 

As the liposomes and viruses do not make contact with all of the lung cells. 
 
 
Examiner’s comments 

In (b), this candidate’s answer ‘as the liposomes and viruses do not make contact 
with all of the lung cells’ was credited with the mark explaining why only a small 
proportion of the lung cells gain the functional gene in gene therapy. 
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Q8c(i) Gene technology has recently been trialled in a new treatment for the 
genetic disease sickle cell anaemia. This disease is caused by a 
mutation in one of the genes which codes for haemoglobin. As a result, 
red blood cells have a distorted shape and may block narrow capillaries.  

 
Bone marrow transplants can be used to treat sickle cell anaemia, since 
red blood cells are produced from stem cells in bone marrow. However, 
these transplants are often unsuccessful. 

 
Using your knowledge of the immune system, suggest why a bone 
marrow transplant may be unsuccessful. [1] 
 
 

Student’s response 

The replacement bone marrow cells may posses non-self antigens on their cell 
membrane which will sensitise a T-lymphocyte and cause an immune response 
which will destroy the donor cells. 
 
 
Examiner’s comments 

This candidate was awarded the mark for (c)(i).  Many candidates found this 
question demanding and failed to gain the mark through producing answers that 
lacked sufficient detail.  This candidate’s answer contained the key points that the 
mark scheme required and was rewarded for reference to the fact that donated bone 
marrow may contain ‘non-self antigens’ and that this will ‘sensitise a T-lymphocyte 
and cause an immune response’. 
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Q8c(ii) It is hoped that the new treatment involving gene technology will prove 
more successful in treating sickle cell anaemia.  

 
Scientists have been able to ‘edit’ the genes in the stem cells in the 
bone marrow of the patient. This involved removing the mutated 
sequence and replacing it with a functional version. 

 
With reference to the limitations of traditional gene therapy, explain fully 
the advantages of this technique. [4] 

 
Student’s response 

Traditional gene therapy involved, ‘injecting’ the desired gene into the affected cell to 
produce required polypeptides.  This only provided a short term response as cells 
die and are replaced with ones which do not have the desired gene.  This new 
technique means that the cells will contain the desired gene within their own DNA so 
that they can produce the required polypeptide effectively and whenever they 
divide/multiply, the daughter cells will also contain this gene and will provide a long 
term response. 
 
Examiner’s comments 

This candidate was also credited with two of the four marks available for the 
demanding (c)(ii).  Candidates had to explain the advantages of the newer gene 
therapy technique.  Many candidates lost marks by describing the disadvantages 
with traditional gene therapy rather than the benefits of the more recent procedure.  
This candidate obtained two of the four marks available for this question part by 
answering that the new technique ‘will provide a long term response’ (alternative 
three in the mark scheme) and also that as a consequence of the DNA being 
repaired then the cells ‘can produce the required polypeptide effectively and 
whenever they divide/multiply, the daughter cells will also contain this gene’ 
(alternative four in the mark scheme). 
 
 
Q8c(iii) Suggest one possible disadvantage of this technique. [1] 
 
 
Student’s response 

It may not be succesfull and will have negative effects and normal functioning genes. 
 
Examiner’s comments 

This candidate was also credited with the mark available for part (c)(iii).  This 
candidate’s answer ‘will have negative effects on normal functioning genes’ showed 
good understanding as a possible consequence or disadvantage of the modern 
technique.  
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Section B  
 

Quality of written communication will be assessed in this section. 
 

 
Q9a Protein synthesis is the process by which polypeptide and protein 

molecules are made in the cell. This is based on the genetic code carried 
by DNA in the nucleus. 

 
Describe and explain the roles of DNA, RNA and ribosomes in protein 
synthesis. [12] 

 
Student’s response 

In protein synthesis, DNA is responsible for coding the polypeptide that must be 
made.  Every three nucleotides (bases) on a gene in the DNA codes for a single 
amino acid and this code is non-overlapping and degenerate.  Messenger RNA 
(mRNA) is responsible for copying this code.  In this process DNA helicase ‘unzips’ a 
length of DNA of around twenty base pairs by breaking the hydrogen bonds between 
the bases.  The exposed bases attract free ribonucleotides which pair up following 
the base pairing rules.  RNA polymerase then moves along and forms the 
phosphodiester bonds between the ribonucleotides until it reaches a stop codon at 
which point the newly formed MRNA, which is complementary to the template strand 
of DNA, exits the nucleus via nuclear pores and the DNA strands bind back together 
due to the hydrogen bonds between the bases.  In the cell cytoplasm, mRNA  travels 
to a ribosome which is made up of ribosomal RNA and a protein.  The mRNA enters 
the ‘A’ site of the ribosome at which point the first three bases (known as a codon) 
and read and a transport RNA (tRNA) molecule, which has a complementary anti-
codon, matches up with the codon and carries a specific amino acid.  The ribosome 
then moves one codon length (3 bases) along the MRNA so that the first codon 
enters the ‘P’ site and a new codon is in the ‘A’ site.  The same process occurs as 
before and a complementary tRNA molecule carries a specific amino acid to the 
codon.  The ribosome is responsible for ‘holding’ the mRNA strand and the two tRNA 
molecules until a peptide bond forms via a condensation reaction between the two 
amino acids.  Once this occurs the tRNA in the ‘P’ site exits the ribosome, leaving 
the amino acid behind.  The ribosome then moves another codon length along the 
mRNA so that the second tRNA molecules is in the ‘P’ site and a new one is 
attracted to the complementary codon in the ‘A’ site.  Another peptide bond forms 
between the amino acids at the ‘P’ and ‘A’ sites, the tRNA in the ‘P’ site leaves the 
ribosome and the ribosome moves another codon length along the mRNA.  This 
process continues until a stop codon is reached and the newly formed 
polypeptide/protein is released into the cell cytoplasm where it may undergo 
modification in the golgi apparatus. 
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Examiner’s comments 

This candidate was credited with eleven of the twelve marks available for 9(a), the 
first part of Section B (the essay). 
 
This candidate showed excellent knowledge and understanding in describing and 
explaining the roles of DNA, RNA and ribosomes in protein synthesis.  The 
candidate was credited with the first marking point on the bullet point mark scheme 
by being aware that it is the base sequence of DNA that codes for amino acids 
(protein).  The candidate developed this by answering that ‘three nucleotides (bases) 
on a gene in the DNA codes for a single amino acid’, therefore gaining bullet points 9 
and 11.  Reference to ‘DNA helicase ‘unzips’ a length of DNA’ ensured that bp 2 was 
credited.  The role of RNA polymerase was then well explained (bp 5).  Bb 4 was 
awarded as a consequence of the candidate stating that the mRNA molecule was 
coded for through being complementary ‘to the template strand of DNA’.  Reference 
to the mRNA leaving the nucleus via the ‘nuclear pores’ and travelling to a ‘ribosome’ 
ensured that bp 7 was credited.  Making clear that ‘three bases’ are ‘known as a 
codon’ meant that bp 10 was also awarded.  Writing that the ‘complementary anti-
codon’, on the mRNA, ‘matches up with the codon and carries a specific amino acid’ 
was enough for bps 12 and 14.  Bp16 was credited for ‘the ribosome then moves 
one codon length’.  Making reference to polypeptides/proteins being formed as a 
consequence of amino acids being linked by peptide bonds enabled the final bp on 
the mark scheme (bp17) to be awarded. 
 
The account was logically sequenced and well written.  The candidate was credited 
with thirteen of the seventeen available marking points, an answer that was well into 
Band A of the banded mark scheme; consequently, eleven of the twelve possible 
marks were awarded. 
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Q9b In humans, almost all cells in the body contain the same 21 000 (approx.) 
genes but do not all produce the same proteins. Explain what is meant by 
‘epigenetics’ and, in relation to this, explain why enzymes associated with 
liver function are only produced in liver cells. [6] 

 
 
Student’s response 

Epigenetics is the study of heritable conditions by the modification of the genome, 
but without altering the DNA base sequence.  Genes can be ‘switched off’ in cells.  
This can occur by histone modification or by DNA methylation.  In DNA methylation a 
CH3 group is added to the cytosine base followed by a guanine base.  This forms a 
CpG.  If enough CpGs are formed, then the gene is ‘switched off’, and is not 
transcribed.  Typically CpG islands are found at the start of the gene.  This 
permanently switches off the gene in this cell. 
 
This is how in eg skin cells, although the gene that codes for liver enzymes is 
present, it is not expressed.  Since protein synthesis of the polypeptide to form the 
liver enzymes does not occur.  Only in the liver cells are the gene coding for liver 
enzymes not methylated and switched off.  DNA methylation is passed on from 
parent to offspring. 
 
 
Examiner’s comments 

This candidate was credited with all six marks in part (b) of Section B.  This question 
was based on epigenetics.  The candidate was credited with showing an 
understanding that epigenetics involves changes to the genome in terms of gene 
expression (bp1) but this is ‘without altering the DNA base sequence’ (bp2).  There 
was clear understanding that this ‘can occur by histone modification or by DNA 
methylation’ (bp3).  The process of DNA methylation was well explained (bp4).  
There was excellent understanding shown to explain why enzymes associated with 
liver function are only produced in liver cells through the candidate’s answer ‘only in 
the liver cells are the genes coding for liver enzymes not methylated and switched 
off’ (bp5); similarly, there was an excellent explanation accounting for these genes 
being switched off in other types of cells (bp6).  Bp7 was awarded for the candidate 
being aware that DNA methylation is long term or permanent, ‘this permanently 
switches off the gene in this cell’. 
 
This was an excellent account, fully deserving of being awarded full marks, through 
achieving the upper mark in Band A on the mark scheme.
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Q1 The diagram below represents the main components of an electrophoresis 
system. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Q1a Apart from maintaining a constant pH, state one function of the buffer 

solution. [1] 
 
Student’s response 

Acts as a medium for the DNA fragments to move through 

Examiner’s comments 

The candidate obtained all three marks available for this question on gel 
electrophoresis.   
 
In part (a) the candidate’s answer correctly stated that the buffer ‘acts as a medium 
for the DNA fragments to move through’, providing the second alternative on the 
mark scheme. 
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Q1b Each of the four sample wells contains DNA from the same individual along 
with a blue dye. However, the DNA in each well had previously been 
incubated with a different restriction endonuclease.  

 
Describe what you would expect to see in the gel following electrophoresis. 
[2] 

 
Student’s response 

I would expect to see a bonding of DNA across the buffer solution, with some bonds 
wider and more easily seen than others.  This bonding is due to DNA fragments 
being different sizes and having different electrical charges.  I would also expect for 
each well to show a different bonding pattern as they have each been treated with a 
different restriction endonuclease. 

Examiner’s comments 

In part (b) this candidate achieved both marking points required.  The candidate 
understood that there would be banding of DNA across the gel (the first marking 
point) and, additionally, that this is due to the DNA fragments being different sizes.  
The answer ‘each well to show a different banding pattern’ shows that the candidate 
clearly understood that the different restriction endonucleases would cause a 
different banding pattern in each of the four wells (second marking point). 
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Q2 The image below shows a section through several neurones. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Q2a  Identify the parts of a neurone labelled X and Y. [2] 
 
Student’s response 

X  Myelin Sheath 

Y  axon 

Examiner’s comments 

The candidate also obtained all five marks available for question 2; a question 
involving the interpretation of an electron micrograph of neurones in transverse 
section.   
 
In part (a), the candidate correctly identified X as the myelin sheath and Y as the 
neurone axon. 
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Q2b Give two pieces of evidence which suggest that neurone 2 would conduct 
impulses at a faster rate than neurone 1. [2] 

 
Student’s response 

1.  Insulated with myelin sheath 

2.  Wider, ie larger diameter 

Examiner’s comments 

In part (b), the answers provided two pieces of evidence that suggested that neurone 
2 would conduct impulses at a faster rate than neurone 1; these being the presence 
of the insulating role of the myelin sheath and the fact that the axon diameter was 
wider (many candidates lost this second mark by just making reference to the axon 
being ‘larger’).  
 

Q2c Name precisely the type of microscope which would have been used to 
produce this image. [1] 

 
 
Student’s response 

Transmission Electron Micrograph 

Examiner’s comments 

This candidate was one of the few to answer part (c) correctly; appreciating that the 
image was taken using a transmission electron microscope.  Many candidates 
provided the answer ‘electron microscope’ only, thereby falling to obtain the mark 
through not providing a complete answer. 
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Q3a(i) In an investigation of population growth, a yeast culture in a conical 
flask was sampled at regular intervals and the number of cells 
estimated using a haemocytometer.  

 
The diagram below represents a type-B square from one of the 
samples. The depth between the surface of the haemocytometer grid 
and the overlying coverslip was 0.1 mm. 

 

 

 

 

 

 

Suggest why it was not appropriate to use type-A or type-C squares in 
estimating the number of yeast cells in this sample. [2] 

 

Student’s response 

Type A squares would have contained too many yeast cells to count accurately.  
Some of the type C squares are empty so it would result in an inaccurate estimation 
of the population growth 

Examiner’s comments 

The candidate achieved full marks for parts (a), (b) and (c) in this ten-mark question 
based on the use of a haemocytometer. 
 
In (a)(i) the candidate appreciated that type-A squares contained too many yeast 
cells to be able to count them all accurately.  The candidate obtained this mark as 
there was reference made to the difficulty created by having too many cells in the 
square (i.e. ‘too many yeast cells to count accurately’) rather than just ‘too many 
cells’.  This answer also achieved the second mark by making reference to the fact 
that some of the type-C squares were empty, thus adding to the variability of the 
type-C squares. 
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Q3a(ii) Using the information provided and the diagram, calculate the number 
of yeast cells in one mm3. (Show your working.) [2] 

 

Student’s response 

 

 

 

 

Answer  4000  cells mm-3 

Examiner’s comments 

In (a)(ii), the calculation was completed accurately thereby gaining the two marks.  
The candidate’s working out was clearly shown which is good practice. 
 

Q3b(i) To ensure validity, it is necessary to control relevant variables, as well 
as taking additional precautions.  

 
Suggest a variable that should be controlled when sampling the yeast 
from the flask. [1] 

 
 
Student’s response 

The sample of yeast should always be taken from the same depth in the conical flask 

Examiner’s comments 

Part (b)(i) required candidates to suggest a variable which should be controlled when 
sampling yeast from a flask.  The candidate provided the most frequently given 
correct answer (‘taken from the same depth’) and showed good understanding of 
sampling technique.    
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Q3b(ii) Suggest a precaution that should be taken when adding the yeast to the 
haemocytometer. [1] 

 
Student’s response 

Do not overfill the haemocytometer into the groves with yeast as this will result in 
inaccurate results 

Examiner’s comments 

Similarly, in (b)(ii), the answer provided was awarded the mark, showing good 
understanding of potential issues that could occur when loading the 
haemocytometer.   
 

Q3c Changes in yeast population numbers over time can be represented by a 
line graph, using a log scale on the y-axis.  

 
Explain why a log scale is appropriate in this situation. [2] 

 
 
Student’s response 

The population growth is exponential so a log scale is appropriate to form from a 
straight line graph for more accurate readings to be taken from the graph. 

Examiner’s comments 

Part (c) was poorly answered across the candidature in general, showing that many 
candidates had a poor understanding of the benefits of using a log scale where 
appropriate.  This candidate gained both marks through making reference to the 
population growth of yeast being exponential (the first marking point) and that a log 
scale allows exponential growth to be represented by a straight line (the second 
marking point).  In this question part there were many alternative answers showing 
good understanding that were awarded across the candidature. 
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Q3d(i) An alternative method of estimating microbe populations involves using 
a colorimeter. For bacterial populations, this is often the preferred 
method.  

 
Suggest one reason why the colorimeter method may be more 
appropriate for measuring bacterial populations than a 
haemocytometer. [1] 

 
Student’s response 

It will be more accurate as there is less chance of human error in a colorimeter than 
with counting bacteria in a haemocytometer 

Examiner’s comments 

The candidate achieved one of the two marks available for part (d).   
 
Part (d)(i) asked candidates to suggest why using a colorimeter may be more 
appropriate for measuring bacterial populations than a haemocytometer.  As 
anticipated by the examining team, this proved to be a very demanding question with 
very few candidates appreciating that the very small size of bacteria would make it 
difficult or impossible to use a haemocytometer to measure population size.  This 
candidate answered that there would be less chance of human error if using a 
colorimeter rather than a haemocytometer – not enough to achieve the mark.  
 

Q3d(ii) In this case, the colorimeter is not used to measure changes in colour. 
Instead, differences in the ‘turbidity’ of samples are measured. Suggest 
the meaning of the term ‘turbidity’. [1] 

 

Student’s response 

Turbidity is the ‘cloudiness’ of the sample that increases as bacterial population 
density increases. 

Examiner’s comments 

In part (d)(ii), the candidate provided an excellent description of the meaning of the 
term ‘turbidity’.  The candidate’s answer ‘turbidity is the cloudiness of the sample that 
increases as bacterial population density increases’ clearly matched the mark 
scheme and showed an excellent understanding of colorimeter action.  
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Q4 Dissection of an organism, or part of an organism, enables observation and 
study of structures not normally seen, or not clearly seen.  

 
Describe the main stages involved in dissecting an organism of your choice 
(or part of it) to reveal the structures of interest.  

 
Your account should include any apparatus or dissecting equipment used. [4] 

 
Student’s response 

To dissect a leaf, first, a flat leaf plant must be selected, for example a blade of 
grass.  The grass should be placed on a flat thin piece of glass e.g. microscope slide 
which is suitable for observing under a microscope.  The leaf is placed topside down 
and water is added onto the leaf, to reduce friction.  Using a safety blade, hold it 
perpendicular to the leaf at the stem and scrape over the leaf.  Repeat this process 
only scraping in one direction.  Continue scraping until there is no longer a green 
colour remaining, only epidermal cells and observe under the microscope and if 
appropriate, a dye such as iodine can be added.  A coverslip should also be added 
to the slide on top of the leaf. 

Examiner’s comments 

The candidate obtained all four marks in this question on dissection techniques.  The 
candidate described the process of preparing a leaf scrape for observation under the 
microscope.  Marks were awarded for describing the apparatus used to support the 
biological material being dissected (in this example, a microscope slide).  The 
candidate also named apparatus used to carry out the dissection (safety blade) and 
described how it should be used (held vertically).  The other marks were obtained 
through providing two additional pieces of detail appropriate to the organism or part 
of organism being dissected.  Further detail provided by this candidate included the 
addition of water to reduce friction (as the leaf scrape was taking place) and that the 
scraping should take place in one direction only until only epidermal cells were 
remaining.  This was an excellent account, logically sequenced and giving full detail 
of the processes involved. 
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Q5a Pigments which are important in photosynthesis can be separated and 
identified using paper chromatography.  

 
When preparing a chromatogram, it is important to produce a small, 
concentrated spot of pigment extract on the pencil line (origin).  

 
Describe how a small, concentrated spot of pigment extract can be 
produced on the origin of the chromatogram. [2] 

 
 
Student’s response 

Spot the pigment onto a marked position on the origin line using a capillary tube.  Let 
the spot dry, and re-spot the pigment in the same place using a capillary tube.  
Continue this process a number of times to create a concentrated spot with drying 
between each.  

Examiner’s comments 

Question 5 was an eight-mark question testing the methodology required for the 
chromatography of plant pigments.  The candidate obtained full marks in parts (a) 
and (b).  
 
In the two-mark part (a), the answer made reference to appropriate apparatus that 
could be used to add the concentrated spot to the chromatogram (a capillary tube).  
Additionally, this candidate made clear that a number of spots of pigment would 
need to be added, and then allowed to dry, to produce a concentrated spot.  Many 
candidates lost this second mark by failing to make clear that more than one 
additional spot would need to be added to produce an appropriately concentrated 
spot. 
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Q5b The different pigments can be identified on the basis of their Rf values.  
 

Describe how Rf values are calculated. [2] 
 
Student’s response 

Rf values are calculated by first measuring the distance between the solvent front 
and the origin line.  Record this value and find the midpoint of the spot that you want 
to calculate the Rf value for.  Measure the distance between the midpoint of the spot 
& the origin line and divide this distance by the solvent front distance already 
recorded. 

Examiner’s comments 

This candidate also produced a full answer for part (b).  The answer included 
reference to the fact that measurements to the pigment spot and solvent front were 
made from the origin and, also, that in the measurement of distance of the pigment 
spot, measurement should be made to the centre of the pigment (measurement to 
the leading edge of the spot was also credited).  Many candidates who failed to gain 
both marks in this question part appreciated that to measure an Rf value the distance 
moved by the pigment is divided by the distance to the solvent front but failed to add 
the extra detail described above. 
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Q5c(i) The table below shows the Rf values of different photosynthetic 
pigments calculated by four students. 

 
 Student 
Pigment A B C D 
Carotene 0.96 0.93 0.97 0.85 
Xanthophyll 0.70 0.68 0.69 0.56 
Chlorophyll a 0.66 0.65 0.66 0.49 
Chlorophyll b 0.42 0.46 0.44 0.33 

 
The results produced by the students show variability.  

 
Suggest one reason to account for the variability shown in the results 
for students A, B and C. [1] 

 
Student’s response 

They may have found it difficult to locate the leading edge of each pigment. 

Examiner’s comments 

The candidate was credited with all four marks available to part (c). 
 
In (c)(i) the answer ‘they may have found it difficult to locate the leading edge of each 
pigment’ was rewarded as this answer could account for the small variations in the Rf 
values of students A, B and C.  Answers that could account for large variations in Rf 
were not credited in this question part. 
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Q5c(ii) Compare and contrast student D’s results with those of the other 
students. [2] 

 
Student’s response 

All student D’s Rf values for each pigment are lower than the Rf values of students 
A, B and C.  However, as with students A, B and C, carotene still has the highest Rf 
value, followed by xanthophyll, then chlorophyll a, then chlorophyll b has the lowest 
Rf value. 

Examiner’s comments 

Part (c)(ii) required candidates to compare and contrast student D’s results with the 
other students.  In this part candidates had to appreciate that all D’s Rf values were 
lower than the other students, and although lower, they followed the same sequence.  
Many candidates could answer that all D’s Rf values were lower but only a small 
minority were able to answer that the sequence of values across all the students was 
the same.  This candidate clearly achieved both these marking points. 
 
 
Q5c(iii) Suggest one reason to account for the results recorded by student D. 

[1] 
 
Student’s response 

Student D may not have used a weaker solvent 

Examiner’s comments 

This candidate also picked up the mark for (c)(iii) by answering that a weaker solvent 
may have been used by student D.  A wide range of answers were permissible here 
as long as they could account for both a large difference in Rf value and also a lower 
value. 
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Q6a Respirometers can be used to calculate oxygen uptake, carbon dioxide 
production and RQ values for living material.  

 
Two similar respirometers, each with 10 germinating peas, were set up and 
left for 24 hours. One of the respirometers contained water and the other 
contained potassium hydroxide.  

 
The part of each respirometer containing the living material was covered  
with foil. Explain the reason for this. [2] 

 

Student’s response 

To keep light from reaching peas.  To ensure that photosynthesis does not occur in 
the germinating peas.  If the peas where photosynthesising this would affect the 
readings for the respiratory rate eg oxygen uptake as oxygen is released in 
photosynthesis therefore the fluid will move a smaller distance 

Examiner’s comments 

This was a seven-mark question testing knowledge and understanding of the 
respirometer.   
 
The candidate obtained six of the seven marks available.  
 
In part (a) this candidate correctly answered that the foil prevented photosynthesis in 
the germinating peas and furthermore that if photosynthesis did place oxygen 
produced would cause the KOH in the respirometer ‘to move a smaller distance’ 
(thereby affecting the results). 
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Q6b(i) For each respirometer, the level of fluid was measured at the start and 
at the end of the 24-hour period. The results are represented in the 
diagram below. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Give the volume of oxygen consumed by the peas over the 24 hours. [1] 
 
 
Student’s response 

12   cm3 

Examiner’s comments 

This candidate also calculated the correct value for oxygen consumed over the 24 
hours – 12 cm3 (part (b)(i)). 
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Q6b(ii) Calculate the RQ value for the peas. (Show your working.) [2] 
 

Student’s response 

 

 

 

1.67 

Examiner’s comments 

In (b)(ii) the RQ value was also correctly calculated.  The candidate appreciated that 
when calculating the CO2 production, the value for O2 uptake has also to be taken 
into account; many candidates were unable to do this accurately.  This candidate 
was also able to use an appropriate number of decimal places and round up as 
necessary. 
 
 
Q6c(i) The two respirometers were kept at the same temperature over the 24-

hour period. Give one reason for this. [1] 
 

Student’s response 

So the metabolic rate of the peas are the same. 

Examiner’s comments 

Question 6(c)(i) proved difficult for many candidates.  Candidates had to appreciate 
that enzyme activity would be affected by changes in temperature or there could be 
differential expansion/contraction of gases in the respirometers if they were not kept 
at the same temperatures.  This candidate’s answer ‘so the metabolic rate of the 
peas are the same’ was not quite enough to achieve the mark. 
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Q6c(ii) Apart from temperature and time, suggest one other variable that 
should have been controlled. [1] 

 
Student’s response 

Peas from same sample should have been used so age and metabolic rate remains 
the same.  (same species) 

Examiner’s comments 

In (c)(ii) the candidate answered that ‘peas from the same sample should have been 
used so age and metabolic rate remain the same’.  This showed good understanding 
of what can practically be done; many candidates lost the mark by stating that the 
same peas should be used. 
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Q7a The capture-mark-recapture technique can be used to estimate animal 
populations.  

 
Describe how you would use the capture-mark-recapture technique to 
estimate the population of a species of grasshopper in grassland. [5] 
 

Student’s response 

Use a sweep net to sample a population of grasshoppers in grassland.  Once the 
area has been swept, count the number of grasshoppers and mark them.  Mark the 
grasshoppers in a way that does not make them obvious to predators, for example 
mark their underside with a non-toxic waterproof paint that remain visible for the 
duration of the estimation.  Release the grasshoppers back into their grassland and 
leave them for a reasonable length of time to mix within the population.  Re-sample 
the population again using a sweep net and count the grasshoppers.  From this 
number, count how many were caught in the first sample, i.e. how many had 
markings.  Multiply the total number caught in the first sample by the total number 
caught in the second sample (including marked ones) and divide by the number 
recaught ie number of marked grasshoppers.  This will then give an estimate of the 
population of grasshoppers in the environment. 

Examiner’s comments 

Question 7 was a nine-mark question on the capture-mark-recapture technique. 
 
The candidate produced an excellent account of how to use the capture-mark-
recapture technique obtaining all five marks available for part (a).  This candidate’s 
answer was well sequenced describing in turn that a sweep net could be used to 
sample the grasshoppers and that the captured insects would have to be marked 
appropriately in a way that would last and not affect their survival chances.  The 
answer continued to add that the captured grasshoppers should be given enough 
time to integrate into the population before resampling.  The answer was completed 
by an accurate description of the formula used to calculate and estimate of numbers.  
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Q7b(i)  In a survey investigating lifespan/death rate in a lakeshore bird species, 
300 birds were marked in 2005 at a specific lakeshore site. On the 
same date each year for the next five years, the number of marked 
birds was counted and recorded.  

 
The graph below shows the numbers of marked birds observed 
throughout the survey. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Describe fully the trend shown by the graph. [2] 
 
 
Student’s response 

The graph shows that each year the number of marked birds observed decreases.  
At first it falls at a similar rate to the previous year but between the years 2007 and 
2008 the number decreases dramatically and from 2008-2010 the rate slows again. 

Examiner’s comments 

Part (b)(i) was well answered by the candidate clearly describing that the graph 
showed that the number of birds decreased over time.  To obtain the first mark 
candidates had to produce an overall summary of the data provided, rather than 
break the data down and describe what happened in small chunks.  The candidate 
obtained the second mark by stating that the most dramatic fall in numbers was 
between 2007 – 2008.  
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Q7b(ii) This survey, while providing data on bird lifespan, could not be used to 
estimate population size using the capture-mark-recapture technique.  

 
Suggest two reasons for this. [2] 

 
Student’s response 

1.  As this survey is completed over intervals of 1 year, significant gains or losses 
due to immigration or emigration may have occurred in this time. 

2.  As this survey is completed over intervals of 1 year, significant gains or losses to 
the population due to births or deaths may have occurred in this time. 

Examiner’s comments 

In (b)(ii) the candidate obtained both marks by indicating why the survey of bird 
numbers could not provide suitable data for a calculation involving the capture-mark-
recapture technique.  The candidate’s answer stated that gains or losses due to 
immigration/emigration and births/deaths would have been significant enough to 
prevent a valid capture-mark-recapture estimate. 
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Q8a(i) Petri dishes containing a bacterial culture on agar jelly can be used to 
investigate the antimicrobial properties of plant extracts.  

 
Describe how you would transfer bacteria from a stock culture to a Petri 
dish containing solid agar, so that the bacteria grow to cover the surface 
of the agar completely, creating a bacterial ‘lawn’. The stock culture you 
refer to may be either a (solid) slope culture or a (liquid) nutrient broth.  

 
Your account should include procedures used to avoid contamination. 
[5] 

 
Student’s response 

Wash hands using bacterial handwash and clean bench with dissinfectant.  Set a 
Bunsen burner up 20cm away from apparatus to draw airborne microorganisms 
upwards (warm-air currents).  Using a sterile dropper pipette transfer the innoculum 
(liquid nutrient broth) onto the agar jelly in petri dish.  When transferring the bacteria 
ensure that the lid of the petri dish is raised just enough to allow bacteria to be 
transferred, this prevents unwanted microbes entering the petri dish.  Using sterile 
spreaders spread the innoculum over the whole surface of the area.  Once finish dip 
the spreaders in ethanol and place in Bunsen flame to sterilise.  When opening the 
culture bottle before transferring the bacteria open the lid with the same hand holding 
the bottle and don’t allow the lid to touch the bench.  Put the neck of the bottle 
through the flame to sterilise and then repeat this after the bacteria is removed and 
replace the lid. 

Examiner’s comments 

Question 8 was a fourteen-mark question covering aseptic technique and statistics. 
 
The candidate obtained full marks in parts (a)(i), (ii) and (iii). 
 
The candidate obtained all five marks in (a)(i), a question testing knowledge and 
understanding of aseptic technique when transferring bacteria from a stock culture to 
a Petri dish.  The candidate showed excellent understanding of both the process of 
transfer and procedures used to avoid contamination at each stage.   
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Q8a(ii) The antimicrobial properties of the herb thyme were investigated using 
bacterial plates as described in 8(a)(i). Thyme leaves were ground up in 
a mortar with a little ethanol and then sterile filter paper discs were 
soaked in the extract. Two of these discs (1 and 2) were then added to 
a freshly prepared bacterial plate.  

 
The plate was incubated upside down for 48 hours at 25°C. The results 
are shown in the diagram below. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

State why the dish was incubated upside down. [1] 
 
 
Student’s response 

Prevent condensation dripping (from roof of lid) onto the agar. 

Examiner’s comments 

In (a)(ii) this candidate was able to state why Petri dishes, once inoculated, are 
incubated upside down, i.e. to prevent condensation dripping onto the agar and 
destroying the culture. 
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Q8a(iii) The diameter (or radius) or area of the clear zone can be used to 
compare the antimicrobial effectiveness of the extracts in the discs.  

 
Using the information provided, give one argument against using each 
of these measurements in this experiment.  

 
Measuring diameter (or radius) of the clear zone  
 
Measuring area of clear zone [2] 

 
Student’s response 

Measuring diameter (or radius) of the clear zone 

The clear zone is not symmetric i.e it is not completely circular. 

Measuring area of clear zone 

The clear zone is at the sides of the dish and the sides prevent the full effect of the 
antibiotic if the sides weren’t there the area of clear zone for each extract would be 
bigger) 

Examiner’s comments 

Part (a)(iii) asked candidates to give arguments against measuring diameter or area 
of the clear zones in the dishes as indicators of antimicrobial effectiveness.  This 
candidate appreciated that measuring diameter could be an issue as the clear zone 
was not circular, therefore the diameter (or radius) would change depending on 
which position for measurement was chosen.  Similarly, the candidate answered that 
if the area of the clear zone was measured then it would be an under-representation 
as the clear zone would have been larger had the side of the Petri dish not 
intervened. 
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Q8a(iv) Based on your answer in (iii), suggest one way in which the accuracy of 
results could be improved in this investigation. [1] 

 
 
Student’s response 

Measure the diameter of the clear area from 10 different angles around each disc 
and find an average of these diameters. 

Examiner’s comments 

The candidate obtained full marks in each of (a)(iv), (b)(i), (b)(ii) and (b)(iii). 
 
In (a)(iv) this candidate suggested that the accuracy of the investigation could be 
improved by measuring the diameter of the clear zone in a number of different 
positions and then finding an average.  This would overcome the issue of the clear 
zone not being a complete circle.  This candidate clearly stated that a number of 
different positions would need to be chosen to measure the diameter; candidates 
who simply stated that measurements should be repeated and an average 
calculated did not get credited with this mark. 
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Q8b(i) To compare the antimicrobial properties of different parts of the thyme 
plant, 20 discs were prepared as described earlier for a leaf extract and 
a further 20 for root extract. The investigation was then carried out as 
before.  

 
The results from this investigation are summarised in the table below. 

 
 
 
 
 
 
 
 
 
 

Suggest how the results for the leaf and the root could represent an 
adaptation for the thyme plant. [1] 

 
Student’s response 

The root has more antimicrobial properties.  This may be because more bacteria are 
present in the soil than in the air so this is an advantageous trait that has adapted 
over time as a result of selection pressure 

Examiner’s comments 

Part (b)(i) required candidates to suggest how the results for the leaf and root (in 
terms of level of antimicrobial activity) could represent an adaptation for the thyme 
plant.  The candidate answered that ‘The root has more antimicrobial properties.  
This may be because more bacteria are present in the soil than in the air’, showing 
excellent understanding in a question that proved to be very difficult for the majority 
of the candidature.   
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Q8b(ii) A t-test can be used to determine if the difference in the results for the 
root and leaf extracts is significant.  

 
Calculate the value of t using data from the table above.  
(Show your working.) [2] 

  
Student’s response 

 

 

 

 

 

 

 

2.10 

Examiner’s comments 

This candidate calculated the t-test accurately, showing good practice by showing 
the working involved in a clear logical sequence in (b)(ii). 
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Q8b(iii) Using your calculated value of t and the Statistics Sheets provided, 
summarise the outcome of the t-test. [2] 

 
Student’s response 

0.05 >p>0.02, therefore, the null hypothesis is rejected and there is a significant 
difference between the mean diameter of the clear area surrounding the baf extract 
discs and the root extract discs.  This is because the antimicrobial properties of the 
root extract are significantly stronger than the antimicrobial properties of the leaf 
extract. 

Examiner’s comments 

Similarly, in (b)(iii), the candidate was able to summarise appropriately the outcome 
of the t-test by answering that the level of significance was 0.05 > p > 0.02 and that 
this represented a significant difference between the results for the root and the leaf. 
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