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Paper 2H 
 
Question 1, sample 1 
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Question 1, sample 2 
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Question 1 (out of 8) 
 
This question tested understanding of simple plant cell structure and the way in which 
plant cells take up water. Most candidates were able to draw a label line to a chloroplast 
and to name the organelle correctly. Drawings varied in quality but many appreciated 
that the cell is similar in shape, but differs in that it possesses a root hair extension. 
Many understood that the increase in surface area would allow more water to be 
absorbed. There was evidence of confusion between active uptake and osmosis in part (b) 
(iii), but those who understood that water is absorbed by osmosis were also able to write 
about the need for a water concentration gradient and that a selectively permeable 
membrane is involved. 
 
Sample 1 (score 8) A* standard 
Full marks were awarded. This candidate had a clear understanding of the biology and was 
able to write in extended prose effectively. 
 
Sample 2 (score 6) B/C standard 
This candidate failed to draw a root hair cell and failed to give a complete explanation of 
osmosis by not mentioning the selectively permeable membrane. 
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Question 2, sample 1 
 

 
 
 
Question 2 (out of 3) 

 
Candidates were able to recall that reproduction is the characteristic of living 
organisms that helps them produce offspring. However, only the better candidates 
were able to provide accurate, erudite descriptions of respiration and growth. 
 
Sample 1 (score 3) A* standard 
Full marks were awarded for good answers. ‘Food molecules’ might be a better 
phrase than ‘food tissues’. 
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Question 3, sample 1 
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Question 3, sample 2 
 

 
 
 
Question 3 (out of 7) 
 
This question was well answered by most candidates. It required candidates to choose 
suitable words to complete a passage of writing. The more difficult parts concerned 
recalling the name of the valve as the semi-lunar valve, and recalling that the heart is 
mostly composed of muscle tissue. 
 
Sample 1 (score 7) A* standard 
All the words chosen were acceptable. 
 
Sample 2 (score 5) B standard 
The pulmonary valve is incorrect as is the tissue being named as protein rather than 
muscle. 
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Question 4, sample 1 
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Question 4 (out of 6) 
 
This question tested basic knowledge about digestion. Most candidates answered part (a) 
with little difficulty. There was some confusion shown by weaker candidates who thought 
protein is first digested in the oesophagus, that bile is produced by the pancreas, that fat 
is emulsified in the liver and that insulin is released from the liver. A pleasing number of 
candidates knew that peristalsis is the process that moves food through the gut but many 
thought excretion is responsible for removing undigested food from the body rather than 
the correct response of egestion. 
 
Sample 1 (score 6) A* standard 
All parts correctly answered demonstrating excellent recall. 
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Question 5, sample 1 
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Question 5, sample 2 
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Question 6, sample 1 
 

 
 
 

 
 
Question 6 (out of 5) 
 
This question tested the ability to write continuous prose. Candidates would benefit from 
practising writing extended prose as there will always be questions of this type in the 
examination paper. Precision, relevance and erudition are required. Those who fully 
understood the role of bacteria in decomposing dead organic material, consuming oxygen 
by aerobic respiration and the consequence of this on the survival of fish, did very well. 
Often answers showed confused understanding with fish being killed by toxins in the raw 
sewage, or describing, in too much detail, algal blooms and eutrophication. 
 
Sample 1 (score 3) C standard 
Some of the ideas are here, though the candidate was fortunate to be awarded the idea of 
fish death. Ideally, fish death should be linked to a lack of oxygen, but ideas are marked 
independently. The ideas of decomposition reducing the oxygen content as a result of 
microbial respiration are not present. 
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Question 7, sample 1 
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Question 7, sample 2 
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Question 7 (out of 8) 
 
This question combined testing knowledge of flower parts, food tests and genetics. Most 
candidates were able to identify the flower parts correctly though weaker candidates 
thought the stigma and style were the anther and filament. The use of iodine solution to 
test for starch and the resulting blue black colour was known by many. Possibly helped by 
the layout of part (c), many were able to appreciate that the genotype was heterozygous 
in part (i), and that in part (ii), pollen from a homozygous recessive flower would not 
contain any starch. 
 
Sample 1 (score 8) A* standard 
All responses were correct with no ambiguity. 
 
Sample 2 (score 6) B standard 
This candidate only failed with the questions linked to food tests. Iodine solution is used to 
test for starch and the colour anticipated if the pollen grains contained starch would be 
blue black. 
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Question 8, sample 1 
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Question 8 (out of 8) 
 
This question tested knowledge about the structure of bacteria and the process of 
manufacturing yoghurt. Most candidates understood that the nucleoid is made of DNA and 
that P was the cytoplasm. Part (b) was answered well, though expression was often 
difficult to decipher. In part (b),  the idea of bacteria being killed was preferred to the 
idea of them being denatured, and the term ‘germs’ should be avoided. Cooling is needed 
so as not to kill the added bacteria, and recognition of the optimum temperature for 
reproduction of bacteria or the functioning of their enzymes was expected in (b) (iii). 
Most good candidates appreciated the need to kill surface bacteria before adding fruit in 
order not to contaminate the product. 
 
Sample 1 (score 7) A*/A standard 
This candidate did extremely well. The answer to (b) (ii) gained credit, though it would 
have been better to have stated that it is the added bacteria that must not be killed.  
In (b) (iv), one mark was lost because the reason why the bacteria might be harmful was 
required. 
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Question 9, sample 1 
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Question 9, sample 2 
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Question 9 (out of 8) 
 
This question involved tackling a few calculations before testing knowledge of the 
nitrogen cycle and the use of chemical fertiliser. A pleasing number of candidates were 
able to calculate a 0.4 tonnes per hectare increase in crop yield. A few failed to read the 
question carefully and calculated a 1.6 tonnes per hectare increase. In (a) (ii), the correct 
answer of 40% was often seen on scripts. With incorrect answers, credit was available for 
some indication of correct working. Knowledge of the nitrogen cycle is limited and many 
candidates introduced the names of other types of bacteria and the role they play. In part 
(c), a pleasing number of candidates appreciated that the chemical fertiliser might be 
used up or leached. 
 
Sample 1 (score 6) A standard 
The first calculation caused little difficulty but calculating percentage increase was 
incorrectly answered. Firstly, the candidate should have subtracted 4.0 from 5.6 and then 
divided the answer by 4.0 before multiplying by 4.0. No marks could be awarded for any 
working. Part (b) obtained full marks, showing good knowledge of the nitrogen cycle. The 
idea offered in (c) was acceptable. Candidates also were credited with ideas linked to 
leaching. 
 
Sample 2 (score 4) C standard 
Again, percentage increase was incorrectly calculated but one mark was given for some 
correct working. Candidates are encouraged to show their working as it gives them an 
opportunity for credit. Knowledge of the nitrogen cycle was poorly expressed, with the 
main point of obtaining atmospheric nitrogen not getting a mention. The idea offered in 
(c) was not accepted because it is not clear that the chemicals in the fertiliser are being 
used up by the crop. 
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Question 10, sample 1 
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Question 10 (out of 8) 
 
This question tested knowledge of genetic terms and the ability to draw a graph from 
which to interpret information. The terms haploid and diploid are not understood by 
many candidates and only the more able deduced that the nucleus in the original egg cell 
was haploid and that it had been replaced by a diploid nucleus. Graphs were well drawn, 
though many ignored the request to join the points with straight lines. A common error in 
(a) (ii) was to take 50 hour old donor cells and give the answer in the 30’s, that is, taking 
the starting point from the independent axis rather than the dependent axis. Almost all 
candidates appreciated the pattern in the data showing that the older the donor cell the 
lower the percentage of offspring that survived. Defining the term transgenic was 
challenging for most. The idea of DNA or a gene being transferred was credited, as was 
the idea that the transfer took place from one organism to another. 
 
 
Sample 1 (score 7) A*/A standard 
This candidate was unable to interpret the information in order to identify the correct 
status of each nucleus. Linear scales had been used in the graph and they covered more 
than half each axis. This gained one mark. The points were plotted accurately and this 
gained one mark. Finally, the line was drawn through the points and was deemed to be 
tidy enough to gain another mark. In part (b) (ii), credit was given by reading from the 
graph plotted by the student and so the mark was awarded in this case. This candidate 
knew that transgenic animals have had genetic material transferred into them and so 
gained one mark. The second mark was awarded for appreciating that the gene came from 
a different animal. It would have been better to have stated a different species, but the 
mark scheme was generous on this point. 
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Question 11, sample 1 
 

 
 
 

Question 11 (out of 6) 
 
This question tested knowledge and understanding of the way in which white blood cells 
protect humans from disease. Once again, candidates were expected to fulfil the task by 
writing continuous prose. It is appreciated that pneumonia can be caused by bacteria or 
by a virus. However, the specification clearly states that Pneumococcus is the name of the 
pathogen that candidates are expected to know. There was evidence of many excellent 
answers, though weaker candidates referred to white blood cells “fighting” bacteria 
whilst the good candidates named the white blood cells involved and gave detailed 
explanations of how they helped to destroy pathogens. 
 
Sample 1 (score 4) B standard 
Although antibodies are mentioned in the answer no credit was given because the prior use 
of the term antigen negates. Candidates who write in this way by ‘hedging their bets’ will 
be penalised. 
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Question 12, sample 1 
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Question 12 sample 2 
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Question 12 (out of 8) 
 
This question tested understanding of energy flow and involved some calculations. 
Candidates were able to calculate that 600 Kj of energy should be in the herbivore box 
and better candidates calculated 9 Kj for the top carnivores. Those who failed to 
appreciate that the 15% of the energy in the carnivores was transferred to the top 
carnivores calculated a range of incorrect answers, the most common being 4 (15 goes into 
60 four times), 6 (10% of 60) and 10 (10% was being transferred in the first two links of 
the food chain). The weaker candidates struggled to produce a balanced chemical 
equation for respiration. A pleasing number of candidates were aware of reasons why 
energy transfer is not very efficient, most making reference to movement, excretion and 
egestion. Only the weaker candidates failed to recognise that the carnivores were the 
secondary consumers in the food chain. 
 
Sample 1 (score 8) A* standard 
All parts of the question are answered correctly in a succinct manner. 
 
Sample 2 (score 5) B standard 
The calculations are correct but one mark is lost in the equation because it is not 
balanced. There was an extensive list of acceptable responses for (b) (ii) and growth was 
not listed.  
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Question 13, sample 1 
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Question 13, sample 2 
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Question 13 (out of 9) 
 
This question tested knowledge and understanding of kidney structure and function. The 
better candidates appreciated that the Bowman’s capsule is in region A, and that 
ultrafiltration occurs in the same region. A large number of candidates believed that ADH 
has its effect on the loop of Henle, rather than the collecting duct, and many were 
unaware that selective reabsorption of glucose occurs at the proximal convoluted tubule. 
In part (b) (i), water and urea were the anticipated answers, though other acceptable 
responses were rewarded. The role of insulin in lowering blood glucose levels was 
understood by many who were able to link this idea to the fact that the abnormal urine 
might contain glucose. Candidates who used the term glucose were rewarded in 
preference to those who used the term sugar. Almost all candidates appreciated that 
beavers would have the shortest loop of Henle. 
 
Sample 1 (score 8) A*/A standard 
The only mark lost was because the candidate incorrectly chose C rather than E as the part 
of the nephron where ADH has its effect. 
 
Sample 2 (score 4) C/D standard 
This candidate could not recall where ultrafiltration occurs or where selective reabsorption 
of glucose occurs. Nor could the candidate recall that urea is another substance contained 
in normal urine. Lack of knowledge about insulin resulted in no marks being credited for 
part (b) (ii). 
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Question 14, sample 1 
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Question 14 (out of 6) 
 
This question tested knowledge and understanding of gas exchange in the lung and 
involved some mathematical interpretation. Diffusion of oxygen from a high 
concentration in the alveoli to a low concentration in the capillary was a concept that 
most candidates appreciated. In part (b), most candidates were able to calculate the 
correct value for oxygen uptake as 9600. Candidates were not expected to add units to 
their calculated value. Almost all realised that emphysema would reduce the value for 
oxygen intake, but only the better candidates understood that treatment for emphysema 
involved increasing the oxygen concentration of the air breathed in. Answers referring to 
carbon monoxide levels or other substances were not in the context of the question.  
 
Sample 1 (score 4) B standard 
A mark was lost in (a) because the term diffusion was not used. Thereafter full marks were 
given for excellent answers until (b) (iii). Here no mark was awarded because a faster 
breathing rate was deemed not be a sensible way of treating emphysema. 
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Question 15, sample 1 
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Question 15 (out of 11) 
 
This question tested knowledge of photosynthesis, assimilate transport and mineral ion 
uptake, and involved some data analysis. A pleasing number of candidates recalled that 
carbon dioxide diffuses into the leaf through the stomata and that photosynthesis makes 
carbohydrate that is transported in the phloem. The xylem was incorrectly named by 
some candidates, but the most common error was to name glucose, or more surprisingly 
starch, as the carbohydrate transported in the phloem. Many candidates understood that 
the presence of radioactivity in the shoot tip and the root tip provided evidence of 
translocation up and down the phloem. Part (c) (ii) was more challenging, though some 
did appreciate that these leaves synthesise their own carbohydrate. Most correctly 
calculated 6037 counts per minute, and many gave good answers to part (iv), with the 
best candidates fully understanding the need for respiration to release the energy needed 
for active uptake of mineral ions. 
 
Sample 1 (score 7) B/C standard 
Candidates are encouraged to use correct terminology. This candidate uses the phrase 
‘gets into’ rather that the correct term ‘diffuses’ and lost a mark as a result. Starch is 
insoluble and is not transported in phloem. The analysis of the data was excellent but the 
account explaining the link between need for carbohydrate and ion uptake was poor, 
lacking in the detail expected. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 



IGCSE Biology (4325) Exemplar candidate responses 45

 
Question 16, sample 1 
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Question 16, sample 2 
 

 
 

Question 16 (out of 6) 
 
This question was designed to aid full specification coverage and to test understanding of 
some fundamental biological processes. The question  was well answered by many 
candidates. The consistent errors were to confuse fertilisation with sexual reproduction, 
homeostasis with osmoregulation and vasodilation with vasoconstriction. 
 
Sample 1 (score 6) A* standard 
This is the quality of answer expected from the best candidates. 
 
Sample 2 (score 2) D standard 
It is odd that this candidate could recall a very easy and a very difficult process, but failed 
to recall any of the others. 
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Question 17, sample 1 
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Question 17, sample 2 
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Question 17 (out of 8) 
 
This question tested understanding about the structure of DNA and also how DNA is used 
in genetic modification. Many understood that adenine was 30% of the DNA sample and 
that cytosine was 20%. However, the spelling of these important terms left a lot to be 
desired. Credit was given for correct use of the letters A and C. Most were able to 
calculate 600 as the correct number of thymine bases contained in the DNA sample. Many 
candidates were unable to give an accurate account describing the procedures used to 
genetically modify bacteria.  
 
Sample 1(score 7) A*/A standard 
An excellent, clear account of genetic modification is given with no ambiguities or errors. 
The only error in this question was a miscalculation of the number of thymine bases. 
 
Sample 2 (score 3) C standard 
The name of one base was recalled correctly and the calculation was also correct. The 
account of genetic modification was poor. The name ‘plasmid’ was required rather than 
the term ‘loops of DNA’ and this candidate believes that insulin is inserted into the opened 
plasmid which is incorrect. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 




