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Part 1: Statistical Information

The distributions of grades awarded in the May 2013 session are given in the table below.

GRADE A B C D E F Abs Total
Number 81 151 142 94 76 73 13 630
% of Total 12.86 23.97 22.54 14.92 12.06 11.59 2.06 100

Part 2: Comments regarding candidate’s performance

Paper 1:
Question 1 - organelles
The majority of the candidates gave correct answers for almost all the organelles in question. However 
some confused the nucleolus (Q1.1) with the nucleus or the nuclear membrane; the Golgi apparatus 
(Q1.3) with endoplasmic reticulum; and the smooth endoplasmic reticulum (Q1.4) with rough endoplasmic 
reticulum.

Question 2 - biomolecules
Almost all the candidates were able to link the dipole character of water (Q2.1) and tubulin (Q2.5) to their 
biological importance. A number of incomplete answers were given for the biological importance of 
cysteine in proteins (Q2.2) as a number of candidates discussed it only in terms of the primary structure 
of proteins, while some confused cysteine with glycine. In Q2.3 several candidates confused hydrogen 
bonds with the covalent bonds between nucleotides and in Q2.4, DNA polymerase I was confused with a 
number of other enzymes such as helicase, DNA polymerase III, RNA polymerase.

In Q2.2, it was also noted that a number of candidates confused nucleotides with amino acids, as many 
used the terms nucleotide instead of amino acid. This could be because they mistakenly thought that the 
term cysteine was cytosine. 

Question 3 - enzymes
Q3.1, Q3.2, and Q3.3, were correctly answered by most candidates, although in Q3.1 most did not 
mention that ultimately the product detaches from the enzyme-product complex. 

In Q3.4, most of the candidates failed to illustrate the effect of the non-competitive inhibitor. 

Q3.5 and 3.6 were correctly answered by most candidates. 

Question 4 - inheritance
Overall most of the candidates found this question fairly difficult, with their majority scoring less than 50% 
of the alloted marks for this question.

In Q4.1 most of the candidates were able to determine whether the allele in question was dominant or 
recessive. 

In Q4.2 most of the candidates were able to estimate the allele frequencies using the data given.
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Q4.3 was correctly answered by most candidates as it was a recall question on the Hardy-Weinberg 
equilibrium.

In Q4.4 most of the candidates were unable to give any mathematical calculations to support their 
answers in determining whether the allele frequencies were in approximate agreement with the Hardy-
Weinberg equilibrium.

In Q4.5 most of the candidates found it hard to improvise an answer to why the homozygous genotypes 
were at a disadvantage. 

Q4.6 presented little difficulty, and most candidates were able to suggest why on discontinued use of the 
pesticide leads to a decrease in the pesticide resistant rats. 

In Q4.7 few candidates indicated that since the homozygous dominant genotype was being 
disadvantaged, then it is likely that the recessive allele remains in the gene pool. 

Question 5 - viruses and immunity
In Q5.1, most candidates correctly identified structure A as RNA (although some marked it as DNA or just 
as genetic material), however most of the candidates gave the wrong answer for structure B.

Q5.2 was answered correctly by most candidates.

In Q5.3 the most common mistakes were: the confusion between lysogenic and lytic cycles; and failing to 
mention that the lysogenic cycle eventually progresses to the lytic cycle.

Q5.4, which was related to Table 2, was correctly answered by most candidates.

In Q5.5 some candidates reiterated the answer of Q5.4 (that is more antibodies were produced and 
immediate response), although most candidates answered this question correctly. 

In Q5.6 a common error was that of giving generic answers on the immune response rather than linking 
the immune response to the observations noted in the experiment.

Question 6 - autotrophic nutrition
In Q6.1, Q6.2, Q6.3 and Q6.4, most of the answers given by the candidates were correct, and most of the 
candidates obtained a good score in these questions, however many lacked the required details. In Q6.2 
a number of candidates were unable to distinguish the given pigments.

Question 7 - eye
Most candidates did not know the names of the two segments indicated in Q7.1 (inner and outer 
segments of a rod cell), and a lot of random answers including the terms rods and cones were 
encountered.

In Q7.2, most candidates correctly identified the photopigment and described its role in generating a 
potential.

In Q7.3 most students lost marks because of lack of detail, with some candidates mentioning one 
distinguishing feature between rods and cones with no details for a three marks question. Others 
confused the roles of cones and rods altogether.

Most candidates answered Q7.4 correctly.

Question 8 - reproduction (hormones)
In Q8.1 the majority gave the correct answer, although a number of candidates stated that testosterone 
and cholesterol are either carbohydrates or proteins or simply hormones.
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In Q8.2 most candidates gave a general answer, without really specifying the type of cells responsible for 
the named process. 

In Q8.3 several candidates failed to represent their answer as a flow diagram. Nonetheless in such cases 
most marks were awarded as long as the answer included enough detail to explain the various steps and 
the feedback mechanism. Overall the majority of answers did not mention the hypothalamus and/or 
GnRH and/or else negative feedback was only fed back into the hypothalamus and not into the anterior 
pituitary as well.

Q8.4 and Q8.5 which were about FSH, were often incorrect or incomplete.

Q8.6 was answered correctly by most candidates. 

Question 9 - support and movement
This was quite difficult for most candidates, and many failed to give biological function of the named 
structures, while others confused the two given terms especially in Q9.3 (spongy and compact bone) and 
Q9.4 (collenchyma and sclerenchyma). Q9.1 (flexor and extensor muscles) and Q9.2 (circular and 
longitudinal muscles) were correctly answered by most candidates. 

Question 10 - ecological succession
In this question it was noted that most of the candidates failed to fully examine the given table, especially 
the headings of the columns and rows, and consequently were unable to correctly answer the questions 
related to the given data.

Q10.1 was correctly answered by most candidates.

Most candidates gave an incorrect answer to Q10.2, as a number of candidates identified the decrease of 
bird density as being the result of lack of adaptation to pine trees rather than habitat homogeneity. 

Q10.3 was correctly answered by most candidates.

In Q10.4 most candidates only stated ‘succession’ without specifying whether it was primary or secondary 
succession.

In general all candidates stated that the level of nitrates increases (Q10.5), however many did not 
mention that the nitrates would level out as the climax is reached. 

Most of the candidates correctly answered Q10.6.

Paper2:
Section A (comprehension exercise)
Question 1 - thermoregulation arctic ground squirrels

A number of candidates wrote phylum Vertebreta or Mammalia as an answer to Q1.1, instead of 
Chordata as expected. 

Most of the candidates provided correct answers to Q1.2 and Q1.3, with the commonest answers being: 
not expending energy and scarcity of food; and limited temperature fluctuations and to escape predation. 
Other valid answers were considered as correct.

Few candidates had a clear understanding of aestivation (Q1.4) and most explanations were incomplete. 
Several wrote that it is a process associated with ectotherms, namely reptiles (the latter was noted in the 
question itself).

Most candidates gave good answers to Q1.5.
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In Q1.6 most of the answers included at least two good points (insulation and energy production), while 
some also mentioned brown fat and non-shivering thermogenesis.

Most candidates were able to link the evolutionary significance as requested in Q1.7.; and the importance 
of shivering (Q1.8).

Few candidates gave good suggestions to why the squirrels do not emerge immediately from their 
burrows (Q1.9).

Most candidates correctly answered Q1.10.

Q1.11 was correctly answered by most candidates, with the commonest answers including thick layer of 
fur for insulation and smaller extremities.

Many failed to answer Q1.12 correctly. The most common correct answer was, huddling together, while 
the possibility of migration to warmer countries occurred to very few candidates.

Q1.13 was correctly answered by most candidates with answers including sweating and 
vasoconstriction/ vasodilation. Full marks were not allotted if these processes were not explained.

Section B (essay questions, to choose two)
Question 2 - Aerobic respiration and fermentation (Response rate: 47.4%)
Several good essays. Generally essays took the following format; a good description of glycolysis with a 
weaker description of the Kreb’s cycle and electron transport chain. A diagram of chemiosmosis would 
have helped. Fermentation was not given due importance and not always explained clearly. A number of 
candidates did not account for the fermentation of glucose to lactic acid.

Question 3 - Tracheophytes and terrestrial mode of life (Response rate: 50.2%)
Unfortunately a number of candidates interpreted tracheophytes to mean organisms having a tracheal 
system and a description of insects and a comparative account on gaseous exchange was given.

Various degrees of detail in essays was noted. Marks were lost if information was not integrated in an 
account linking the structures/processes to a terrestrial mode of life. Diagrams and tables would have 
aided to summarise adaptations. A number of candidates failed to include ferns as part of their essay.

Question 4 - Genetic variation and evolution (Response rate: 66.3%)
Again varying degrees of knowledge were observed in this account, but generally most candidates 
included some detailed information on both the processes leading to genetic variation and also on the 
importance of genetic variation to evolution, with the inclusion of processes such as selection, genetic 
drift, founder effect, bottleneck and speciation being included as part of the essays. 

Question 5 - Biotechnology in pharmaceutical industry and agriculture (Response rate: 36.1%)
Most candidates were able to identify specific examples, however most of the accounts focused on the 
techniques used for insulin production, with inadequate attention being given to the agricultural part of the 
essay.

Section C (structured essay questions, to choose one)
Concepts were clearly understood by most students and good biological explanations were given. 
Answers varied in detail from one sentence explaining the statement given, to entire paragraphs. 
Students should be aware of the value allotted to each question (5 marks) and to answer accordingly. 
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Questions 6 (Response rate: 29.2%)
This question was not commonly chosen, possibly because some statements were not based on direct 
recall. In general, some good accounts on the importance of urea excretion in mammals (Q6.2) and role 
of saprophytes in the carbon cycle (Q6.3) were obtained. Fairly poorer answers were noted in the rest of 
the question that is Q6.1 (hermaphroditism), Q6.4 (phototropism) and Q6.5 (life cycle of desert plants). 

Questions 7 (Response rate: 70.8%)
In Q7, the poorest answers were noted in response to the role of the liver in digestion of lipids (Q7.4), 
while fairly correct and detailed answers were provided for the questions on gluconeogenesis (Q7.2) 
adrenaline (Q7.3). Q7.1 (affinity of haemoglobin to oxygen) and Q7.5 (double circulatory system) were 
answered correctly by most candidates.

Paper3
Question 1 - mitosis
Most candidates answered Q1.1, Q1.2 and Q1.4 correctly. 

In Q1.3 a good number of candidates correctly described the root tip squash method, although several 
lacked details such as the mentioning of acid to hydrolyse the cell walls, the use and application method 
of the stain, the need to squash the tips and the use of the cover slip. A small number of candidates 
described DNA extraction from an onion cell, suggesting that they misunderstood the question. 
Unfortunately no marks were awarded to the latter. 

Question 2 - transpiration
Most candidates answered most of this question correctly, suggesting that they were significantly 
knowledgeable about interpreting data and have a good grasp of transpiration.

Q2.1 was successfully answered by most candidates, as almost all of them were able to explain how to 
convert distance travelled by the meniscus to volume of water taken up by the shoot.

In Q2.2 and Q2.3 several candidates were unable to deduce which set of data was to be used for each 
respective question. 

Q2.4 to Q2.9 were correctly answered by most candidates as they were able to give reasonable and 
logical explanations to each respective question.

Question 3
Q3.1 was successfully answered by most candidates.  

In Q3.2 the majority of the candidates designed a valid dichotomous key from which clear conclusions 
could be reached. Some failed to use visible features. In such cases, marks were deducted given that the 
question clearly indicated that the key was to be based on visible features.

A good number of candidates were not able to suggest a limitation (Q3.3) to the dichotomous key 
produced in Q3.2.
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Paper 4 - practical focusing on osmosis

Almost all candidates were able to work out the correct dilutions (Q1.1). 

In Q1.2 most of the candidates clearly explained the null hypothesis relating both factors namely distance 
between the cut ends of the celery stalks and sodium chloride concentration. Some did not refer to the 
correlation between factors or were not aware of what the term null hypothesis actually means.

Marks in Q1.3 were awarded towards a good record of results (not to the actual values), that is the 
inclusion of repeatability, mean and control. Very few candidates referred to a control and several others
did not include the second and third readings followed by an average. As expected many presented the 
results in the form of tables, but some failed to use clear labelling and units or included the wrong choice 
of units vis-à-vis their results, such as measuring to the nearest 0.1mm which could not be measured by a 
ruler. Even though the procedure was indicated in the exam paper, some candidates collected the wrong 
data. Some of these include length of the celery stalk was measured rather than the distance between the 
cut ends of the stalks.

The graph in Q1.4 was correctly drawn by most candidates although some did not include a clear title and 
labelling of axis, while others swapped the independent with the dependent variable.

In Q1.5 nearly all candidates were able to recount their results and use them to show a trend. All results 
were accepted as long as they were in accordance with the data in the table of results.

In Q1.6 most candidates were aware that cut ends of the celery stalks produced movements due to 
osmosis, and were able to briefly describe the movement of water according to the concentration. Very 
few candidates stated that such stalk curvature is due to the presence of parenchyma on the inside and 
collenchyma together with a tough waxy cuticle on the outside. Some candidates mistakenly answered 
this question in view of auxins and phototropisms.

A large amount of candidates were not able explain how they could use this experiment to deduce the 
water potential of a fresh celery stalk (Q1.7). 

In Q1.8 only relevant modifications, such as preparing more sodium chloride concentrations at closer 
concentration intervals, putting celery stalk in distilled water to gain turgidity before the experiment so that 
all stalks are approximately in the same state and using stems of similar diameter, were considered as 
correct. 

In Q1.9 only sources of error directly relevant to this practical were considered as correct, errors such as 
contamination of the salt solution provided were not accepted.

As a general note, the Board of Examiners felt that the level of English (including grammar, construction 
of sentences, vocabulary and spelling) was fairly poor especially in answers to questions that were either 
long or that were not based on recall. In these situations, if the answer was comprehensible and the 
biological meaning was not altered, no marks were deducted. Moreover there was the general feeling that 
the candidates should spend some more time reading and understating the questions, as there were 
several instances where the candidates gave very detailed answers, indicating that they have very good 
concepts, but at the same time ignoring the specificity of the question, leading to large portions of the 
answer to be out of point. 
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Part 1: Statistical Information

The distributions of grades awarded in the May 2013 session are given in the table below.

		GRADE

		A

		B

		C

		D

		E

		F

		Abs

		Total



		Number

		81

		151

		142

		94

		76

		73

		13

		630



		% of Total

		12.86

		23.97

		22.54

		14.92

		12.06

		11.59

		2.06

		100







Part 2: Comments regarding candidate’s performance



Paper 1:

Question 1 - organelles

The majority of the candidates gave correct answers for almost all the organelles in question. However some confused the nucleolus (Q1.1) with the nucleus or the nuclear membrane; the Golgi apparatus (Q1.3) with endoplasmic reticulum; and the smooth endoplasmic reticulum (Q1.4) with rough endoplasmic reticulum.



Question 2 - biomolecules

Almost all the candidates were able to link the dipole character of water (Q2.1) and tubulin (Q2.5) to their biological importance. A number of incomplete answers were given for the biological importance of cysteine in proteins (Q2.2) as a number of candidates discussed it only in terms of the primary structure of proteins, while some confused cysteine with glycine. In Q2.3 several candidates confused hydrogen bonds with the covalent bonds between nucleotides and in Q2.4, DNA polymerase I was confused with a number of other enzymes such as helicase, DNA polymerase III, RNA polymerase.



In Q2.2, it was also noted that a number of candidates confused nucleotides with amino acids, as many used the terms nucleotide instead of amino acid. This could be because they mistakenly thought that the term cysteine was cytosine. 



Question 3 - enzymes

Q3.1, Q3.2, and Q3.3, were correctly answered by most candidates, although in Q3.1 most did not mention that ultimately the product detaches from the enzyme-product complex. 



In Q3.4, most of the candidates failed to illustrate the effect of the non-competitive inhibitor. 



Q3.5 and 3.6 were correctly answered by most candidates. 



Question 4 - inheritance

Overall most of the candidates found this question fairly difficult, with their majority scoring less than 50% of the alloted marks for this question.



In Q4.1 most of the candidates were able to determine whether the allele in question was dominant or recessive. 



In Q4.2 most of the candidates were able to estimate the allele frequencies using the data given.



Q4.3 was correctly answered by most candidates as it was a recall question on the Hardy-Weinberg equilibrium.



In Q4.4 most of the candidates were unable to give any mathematical calculations to support their answers in determining whether the allele frequencies were in approximate agreement with the Hardy-Weinberg equilibrium.



In Q4.5 most of the candidates found it hard to improvise an answer to why the homozygous genotypes were at a disadvantage. 



Q4.6 presented little difficulty, and most candidates were able to suggest why on discontinued use of the pesticide leads to a decrease in the pesticide resistant rats. 



In Q4.7 few candidates indicated that since the homozygous dominant genotype was being disadvantaged, then it is likely that the recessive allele remains in the gene pool. 



Question 5 - viruses and immunity

In Q5.1, most candidates correctly identified structure A as RNA (although some marked it as DNA or just as genetic material), however most of the candidates gave the wrong answer for structure B.

 

Q5.2 was answered correctly by most candidates.



In Q5.3 the most common mistakes were: the confusion between lysogenic and lytic cycles; and failing to mention that the lysogenic cycle eventually progresses to the lytic cycle.



Q5.4, which was related to Table 2, was correctly answered by most candidates.



In Q5.5 some candidates reiterated the answer of Q5.4 (that is more antibodies were produced and immediate response), although most candidates answered this question correctly. 



In Q5.6 a common error was that of giving generic answers on the immune response rather than linking the immune response to the observations noted in the experiment.



Question 6 - autotrophic nutrition

In Q6.1, Q6.2, Q6.3 and Q6.4, most of the answers given by the candidates were correct, and most of the candidates obtained a good score in these questions, however many lacked the required details. In Q6.2 a number of candidates were unable to distinguish the given pigments.



Question 7 - eye

Most candidates did not know the names of the two segments indicated in Q7.1 (inner and outer segments of a rod cell), and a lot of random answers including the terms rods and cones were encountered.



In Q7.2, most candidates correctly identified the photopigment and described its role in generating a potential.



In Q7.3 most students lost marks because of lack of detail, with some candidates mentioning one distinguishing feature between rods and cones with no details for a three marks question. Others confused the roles of cones and rods altogether.



Most candidates answered Q7.4 correctly.



Question 8 - reproduction (hormones)

In Q8.1 the majority gave the correct answer, although a number of candidates stated that testosterone and cholesterol are either carbohydrates or proteins or simply hormones.



In Q8.2 most candidates gave a general answer, without really specifying the type of cells responsible for the named process. 



In Q8.3 several candidates failed to represent their answer as a flow diagram. Nonetheless in such cases most marks were awarded as long as the answer included enough detail to explain the various steps and the feedback mechanism. Overall the majority of answers did not mention the hypothalamus and/or GnRH and/or else negative feedback was only fed back into the hypothalamus and not into the anterior pituitary as well.



Q8.4 and Q8.5 which were about FSH, were often incorrect or incomplete.



Q8.6 was answered correctly by most candidates. 



Question 9 - support and movement

This was quite difficult for most candidates, and many failed to give biological function of the named structures, while others confused the two given terms especially in Q9.3 (spongy and compact bone) and Q9.4 (collenchyma and sclerenchyma). Q9.1 (flexor and extensor muscles) and Q9.2 (circular and longitudinal muscles) were correctly answered by most candidates. 



Question 10 - ecological succession

In this question it was noted that most of the candidates failed to fully examine the given table, especially the headings of the columns and rows, and consequently were unable to correctly answer the questions related to the given data.



Q10.1 was correctly answered by most candidates.



Most candidates gave an incorrect answer to Q10.2, as a number of candidates identified the decrease of bird density as being the result of lack of adaptation to pine trees rather than habitat homogeneity. 



Q10.3 was correctly answered by most candidates.



In Q10.4 most candidates only stated ‘succession’ without specifying whether it was primary or secondary succession.



In general all candidates stated that the level of nitrates increases (Q10.5), however many did not mention that the nitrates would level out as the climax is reached. 



Most of the candidates correctly answered Q10.6.





Paper2:

Section A (comprehension exercise)

Question 1 - thermoregulation arctic ground squirrels



A number of candidates wrote phylum Vertebreta or Mammalia as an answer to Q1.1, instead of Chordata as expected. 



Most of the candidates provided correct answers to Q1.2 and Q1.3, with the commonest answers being: not expending energy and scarcity of food; and limited temperature fluctuations and to escape predation. Other valid answers were considered as correct.



Few candidates had a clear understanding of aestivation (Q1.4) and most explanations were incomplete. Several wrote that it is a process associated with ectotherms, namely reptiles (the latter was noted in the question itself).



Most candidates gave good answers to Q1.5.



In Q1.6 most of the answers included at least two good points (insulation and energy production), while some also mentioned brown fat and non-shivering thermogenesis.



Most candidates were able to link the evolutionary significance as requested in Q1.7.; and the importance of shivering (Q1.8).



Few candidates gave good suggestions to why the squirrels do not emerge immediately from their burrows (Q1.9).



Most candidates correctly answered Q1.10. 



Q1.11	was correctly answered by most candidates, with the commonest answers including thick layer of fur for insulation and smaller extremities.



Many failed to answer Q1.12 correctly. The most common correct answer was, huddling together, while the possibility of migration to warmer countries occurred to very few candidates.



Q1.13	was correctly answered by most candidates with answers including sweating and vasoconstriction/ vasodilation. Full marks were not allotted if these processes were not explained.



Section B (essay questions, to choose two)

Question 2 - Aerobic respiration and fermentation (Response rate: 47.4%)

Several good essays. Generally essays took the following format; a good description of glycolysis with a weaker description of the Kreb’s cycle and electron transport chain. A diagram of chemiosmosis would have helped. Fermentation was not given due importance and not always explained clearly. A number of candidates did not account for the fermentation of glucose to lactic acid.



Question 3 - Tracheophytes and terrestrial mode of life (Response rate: 50.2%)

Unfortunately a number of candidates interpreted tracheophytes to mean organisms having a tracheal system and a description of insects and a comparative account on gaseous exchange was given.



Various degrees of detail in essays was noted. Marks were lost if information was not integrated in an account linking the structures/processes to a terrestrial mode of life. Diagrams and tables would have aided to summarise adaptations. A number of candidates failed to include ferns as part of their essay.



Question 4 - Genetic variation and evolution (Response rate: 66.3%)

Again varying degrees of knowledge were observed in this account, but generally most candidates included some detailed information on both the processes leading to genetic variation and also on the importance of genetic variation to evolution, with the inclusion of processes such as selection, genetic drift, founder effect, bottleneck and speciation being included as part of the essays. 



Question 5 - Biotechnology in pharmaceutical industry and agriculture (Response rate: 36.1%)

Most candidates were able to identify specific examples, however most of the accounts focused on the techniques used for insulin production, with inadequate attention being given to the agricultural part of the essay.





Section C (structured essay questions, to choose one)

Concepts were clearly understood by most students and good biological explanations were given. Answers varied in detail from one sentence explaining the statement given, to entire paragraphs. Students should be aware of the value allotted to each question (5 marks) and to answer accordingly. 




Questions 6 (Response rate: 29.2%)

This question was not commonly chosen, possibly because some statements were not based on direct recall. In general, some good accounts on the importance of urea excretion in mammals (Q6.2) and role of saprophytes in the carbon cycle (Q6.3) were obtained. Fairly poorer answers were noted in the rest of the question that is Q6.1 (hermaphroditism), Q6.4 (phototropism) and Q6.5 (life cycle of desert plants). 



Questions 7 (Response rate: 70.8%)

In Q7, the poorest answers were noted in response to the role of the liver in digestion of lipids (Q7.4), while fairly correct and detailed answers were provided for the questions on gluconeogenesis (Q7.2) adrenaline (Q7.3). Q7.1 (affinity of haemoglobin to oxygen) and Q7.5 (double circulatory system) were answered correctly by most candidates.





Paper3

Question 1 - mitosis

Most candidates answered Q1.1, Q1.2 and Q1.4 correctly. 



In Q1.3 a good number of candidates correctly described the root tip squash method, although several lacked details such as the mentioning of acid to hydrolyse the cell walls, the use and application method of the stain, the need to squash the tips and the use of the cover slip. A small number of candidates described DNA extraction from an onion cell, suggesting that they misunderstood the question. Unfortunately no marks were awarded to the latter. 



Question 2 - transpiration

Most candidates answered most of this question correctly, suggesting that they were significantly knowledgeable about interpreting data and have a good grasp of transpiration.



Q2.1 was successfully answered by most candidates, as almost all of them were able to explain how to convert distance travelled by the meniscus to volume of water taken up by the shoot.



In Q2.2 and Q2.3 several candidates were unable to deduce which set of data was to be used for each respective question. 



Q2.4 to Q2.9 were correctly answered by most candidates as they were able to give reasonable and logical explanations to each respective question.



Question 3

Q3.1 was successfully answered by most candidates.  



In Q3.2 the majority of the candidates designed a valid dichotomous key from which clear conclusions could be reached. Some failed to use visible features. In such cases, marks were deducted given that the question clearly indicated that the key was to be based on visible features.



A good number of candidates were not able to suggest a limitation (Q3.3) to the dichotomous key produced in Q3.2.

  






Paper 4 - practical focusing on osmosis



Almost all candidates were able to work out the correct dilutions (Q1.1). 



In Q1.2 most of the candidates clearly explained the null hypothesis relating both factors namely distance between the cut ends of the celery stalks and sodium chloride concentration. Some did not refer to the correlation between factors or were not aware of what the term null hypothesis actually means.



Marks in Q1.3 were awarded towards a good record of results (not to the actual values), that is the inclusion of repeatability, mean and control. Very few candidates referred to a control and several others did not include the second and third readings followed by an average. As expected many presented the results in the form of tables, but some failed to use clear labelling and units or included the wrong choice of units vis-à-vis their results, such as measuring to the nearest 0.1mm which could not be measured by a ruler. Even though the procedure was indicated in the exam paper, some candidates collected the wrong data. Some of these include length of the celery stalk was measured rather than the distance between the cut ends of the stalks.



The graph in Q1.4 was correctly drawn by most candidates although some did not include a clear title and labelling of axis, while others swapped the independent with the dependent variable.



In Q1.5 nearly all candidates were able to recount their results and use them to show a trend. All results were accepted as long as they were in accordance with the data in the table of results.



In Q1.6 most candidates were aware that cut ends of the celery stalks produced movements due to osmosis, and were able to briefly describe the movement of water according to the concentration. Very few candidates stated that such stalk curvature is due to the presence of parenchyma on the inside and collenchyma together with a tough waxy cuticle on the outside. Some candidates mistakenly answered this question in view of auxins and phototropisms.



A large amount of candidates were not able explain how they could use this experiment to deduce the water potential of a fresh celery stalk (Q1.7). 



In Q1.8 only relevant modifications, such as preparing more sodium chloride concentrations at closer concentration intervals, putting celery stalk in distilled water to gain turgidity before the experiment so that all stalks are approximately in the same state and using stems of similar diameter, were considered as correct. 



In Q1.9 only sources of error directly relevant to this practical were considered as correct, errors such as contamination of the salt solution provided were not accepted.





As a general note, the Board of Examiners felt that the level of English (including grammar, construction of sentences, vocabulary and spelling) was fairly poor especially in answers to questions that were either long or that were not based on recall. In these situations, if the answer was comprehensible and the biological meaning was not altered, no marks were deducted. Moreover there was the general feeling that the candidates should spend some more time reading and understating the questions, as there were several instances where the candidates gave very detailed answers, indicating that they have very good concepts, but at the same time ignoring the specificity of the question, leading to large portions of the answer to be out of point. 
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