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IM Biology 
May 2006 Session 

Examiners’ Report 
 
 

Part 1: Statistical Information  

Table 1 shows the distribution of grades awarded in the May 2006 examination in IM Biology. 
 
Table 1: Distribution of grades awarded 

Grade A B C D E F Abs Total 

Number 23 50 42 22 30 39 9 215 

% of Total 10.70 23.26 19.54 10.23 13.95 18.14 4.19 100% 
 
Part 2: Comments regarding performance 
 
2.1  GENERAL COMMENTS  
 
 
1. The level of English (both in terms of grammar and spelling) was poor and hardly up to the standard 

of an examination at this level.  In a number of cases, the inability of candidates to express themselves 
made their answers unintelligible. This also tends to lead to poor understanding of questions; 
candidates frequently did not understand the questions, and gave answers of little relevance to the 
question asked. 

 
2. Candidates’ general performance in questions that required straightforward regurgitation of 

memorised facts was satisfactory. A number of candidates resort to learning by rote and seem 
determined to put all their knowledge of a particular topic in writing, whether it was relevant or not.  
The correct answer was often an afterthought.  

 
3. Many candidates are uncomfortable with questions that require some thought and there appears to be 

a general inability to apply learnt knowledge to novel situations.   
 
 
2.2  SPECIFIC COMMENTS  
 
 
QUESTION 1 Cell Division 
The majority of candidates answered this question correctly and obtained full marks. Other students 
incorrectly identified mitosis as being the division when homologous chromosomes pair up at the equator. 
A small number of candidates misinterpreted the question and linked the given processes to particular 
phases within mitosis and meiosis rather than the type of cell division itself. 

 

QUESTION 2 CELL MEMBRANES 

2.1 The vast majority of candidates identified the structure correctly as the plasma membrane however a 
small number incorrectly suggested that it was the skin. 
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2.2 Although several candidates answered the question well, a high percentage of them stressed the role 
of phospholipids in conferring selective permeability to the plasma membrane. However this point was 
irrelevant to the question. 
 
2.3 Practically all candidates answered this question correctly. 
 
2.4 Most candidates answered this question correctly. However some incorrectly identified exocytosis 
and endocytosis as types of passive transport through the plasma membrane. 
 
 

QUESTION 3 WATER 

3.1 Most candidates answered this question correctly, although not all used the term latent heat of 
vaporization. 
 
3.2 Most candidates failed to score any marks in this question. They did not identify the link between an 
increase in temperature and an increase in the K.E. of water molecules that increases vapourisation. 
Often candidates suggested that an increase in temperature leads to an increase in transpiration leading to 
a cooling effect in the plant, clearly indicating that they linked this part of the question to the previous 
one. Others referred to the specific heat capacity of water! 
 
3.3 Most candidates answered this question correctly, however others did not. Once again they failed to 
mention the property of water, namely cohesive forces, responsible for a continous column of water.  
 
3.4 Whilst several candidates referred to the polar nature of the water molecules, they did not refer to the 
formation of hydration spheres where water molecules surround the molecules or ions placed in water 
causing them to dissolve. Several other candidates just mentioned that water is the universal solvent thus 
it is easy for molecules or ions to dissolve in it. This latter statement is incorrect as it does not identify the 
property of water that renders it a universal solvent. 

 

QUESTION 4 TAXONOMY 

4.1 Although most students defined the term kingdom as a group containing similar species, they did not 
mention that it was the largest one, thus failing to distinguish it from the other taxonomic groups. Another 
common misconception was that the term kingdom refers to “a group of similar animals”. 
 
4.2 Most candidates correctly identified the five kingdoms.  
 
4.3 Most candidates answered this question correctly. 
 
4.4. Several candidates did not answer this question well as they highlighted the differences between 
humans and jellyfish rather than their similarities. 
 
4.5 The majority of candidates answered this question correctly. Some however switched their kingdoms 
and considered mosses as fungi and moulds as plants. 
 
4.6 The majority of candidates answered this question correctly. However those who presented an 
incorrect response often presented general rather than specific answers e.g. stating that the Amoeba is 
more complicated than the bacterium. Other candidates incorrectly considered the Amoeba as an animal. 
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QUESTION 5 GENERAL ECOLOGY 

5.1 Only three candidates answered this question correctly and identified the dodder as a parasitic plant. 
The rest of the candidates suggested that the dodder has reduced its leaves due to its inability to 
photosynthesize.  
 
5.2 The majority of candidates answered this question correctly. 
 
5.3 Most candidates answered this question correctly, yet a common mistake in the incorrect responses 
was that plants occupy the first trophic level as “they do not feed on other organisms.” 
 
5.4 The vast majority of students answered this question correctly.   
 
 

QUESTION 6 GASEOUS EXCHANGE 

6.1 The majority of candidates correctly identified the structure as an alveolus. 
 
6.2 The majority of candidates answered this question correctly. 
 
6.3 Most candidates linked the ability of red blood cells to transport more oxygen to their biconcave 
shape or the presence of haemoglobin rather than the absence of a nucleus. However, the biconcave shape 
is linked to a larger surface area and thus a faster rate of diffusion of oxygen rather than the cell’s ability 
to transport more oxygen. The presence of haemoglobin is linked to the ability to transport oxygen rather 
than the amount of oxygen carried. 
 
6.4 Although most candidates correctly suggested that exhaled air contains more carbon dioxide than 
inhaled air, the opposite was suggested in incorrect answers. Some students compared the amount of 
oxygen present rather than the amount of carbon dioxide. 
 
6.5 Practically all candidates mentioned that blood is transported from the lungs to the heart, however not 
all students were able to identify the pulmonary vein as the blood vessel transporting oxygenated blood 
back to the heart. Several mentioned the pulmonary artery or the vena cava, or did not answer this part of 
the question. 
 
6.6 The majority of candidates answered this question correctly, identifying adverse effects of smoking 
on the lungs. Yet some mentioned the effect of smoking on the heart and blood vessels! 
 
 

QUESTION 7 RESPIRATION 

7.1 The majority of candidates answered this question correctly. 
 
7.2 Whilst several candidates presented a correct response to this question, others defined the terms 
aerobic and anaerobic in relation to presence or absence of oxygen in the process. However, the question 
asked for the difference in the amount of ATP produced. Some candidates incorrectly suggested that 
anaerobic respiration yields more ATP than aerobic. 
 
7.3 The majority of candidates answered this question correctly. 
 
7.4 The majority of candidates answered this question correctly. 
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QUESTION 8 GENETIC ENGINEERING 

Generally students correctly defined genetic engineering as the technique of removing, modifying, or 
adding genes to a DNA molecule in order to change the information it contains. Other students defined 
genetic engineering as the artificial manipulation, modification and recombination of DNA or other 
nucleic acid molecules in order to modify an organism or population of organisms. Numerous techniques 
were mentioned in relation to gene transfer. These included cell hybridization, liposomes or microcell-
mediated gene transfer, electroporation and chromosome-mediated gene transfer. The most common 
applications of genetic engineering mentioned included the production of human insulin, the creation of 
genetically modified organisms and the production of genetically engineered vaccine for humans like 
hepatitis B.  Most students were able to describe a potential drawback of genetic engineering. The most 
common was that genetic modifications might have unforeseen consequences, both in the initially 
modified organisms and their environments. 
 
 

QUESTION 9 GENETIC INHERITANCE 

Generally students correctly defined the genetic code and provided good explanations and properly 
labeled diagrams. Most students were able to correctly describe DNA transcription as a  process through 
which a DNA sequence is enzymatically copied by an RNA polymerase to produce a complementary 
RNA (or, in other words, the transfer of genetic information from DNA into RNA).  Most students were 
also able to correctly describe DNA translation as the second process of protein biosynthesis (part of the 
overall process of gene expression). (In translation, Messenger RNA (mRNA) is decoded to produce a 
specific polypeptide according to the rules specified by the genetic code.) Most of the answers included 
well labelled diagrams and were of a good standard. Very few students switched the two terms.  
 

QUESTION 10   CARBON CYCLE 

Generally students obtained low marks in the first part of this question. Some did not properly describe 
the stages in the carbon cycle and others did not provide suitable diagrams, or provided diagrams with a 
number of errors. However students did mention that the carbon cycle describes the exchange of carbon 
atoms between various reservoirs within the earth system. Students normally failed to mention basic 
concepts like: reservoirs, transfer mechanisms and residence time. Students manly focused on the long 
term organic carbon cycle, with emphasis on the formation and destruction of fossil fuels and other 
sediments containing organic carbon. Most students also mentioned the short term organic carbon cycle, 
with emphasis on the interactions between the atmosphere and the biosphere: it has terrestrial (land) and 
marine (ocean) components. Very few students described the long term inorganic carbon cycle (with 
emphasis on CaCO3, limestone), by far the largest of the carbon reservoirs.  In the second question, 
students fared better and most were able to give a correct description of the Greenhouse effect, global 
warming and associated consequences.   
 
 

QUESTION 11   REPRODUCTION IN HUMANS 

This was a common choice with students. Most students were able to correctly explain both reproductive 
systems, through properly annotated diagrams.  Most provided descriptions of important terms and 
processes including:  Puberty, testes, scrotum, testosterone, sperm, oestrogen, progesterone, vagina, 
menstrual cycle, ovaries. Generally students were able to explain fertilisation (although some confused 
the term with the physical act).  Students were less successful in describing embryo development and 
important terms like zygote, blastula and cleavage were not explained.   The   stages of labour were 
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normally correctly described in the third question. Most students also described the role of oxytocin and 
rhythmic contractions. Diagrams were generally of an acceptable level. 

 

QUESTION 12  HOMEOSTASIS 

Generally students correctly defined homeostasis as the property of a living organism, to regulate its 
internal environment to maintain a stable, constant condition, by means of multiple dynamic equilibrium 
adjustments, controlled by interrelated regulation mechanisms. Students were also successful in 
describing thermoregulation and used appropriate diagrams. Reference was made to: skeletal muscles, 
Non-shivering thermogenesis and sweating. Some students mentioned the use of evaporation. Very few 
students mentioned behavioural temperature regulation and the difference between ectotherms and 
endotherms.  The descriptions on the regulation of blood glucose level were generally of a lower level 
than thermoregulation. Some students actually confused glucagon, insulin and   glycogen. Few students 
included charts and diagrams to explain the process. 
 
 
 
 
 
Chairperson 
Board of Examiners 
July 2006 


